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'LllluUPlfL. 

Bwaqwgwb" hplJ.p.p mamhuwqwa hwuwqwpqmu pp mpntJa mhrta map 
awL. uwnawpwawJpa mamtumpJman: UJa b"wnwJmU t pwquwmhuwq 
autwmwqahpp, uwlJ.wJa qwpL.npwqntja[! uamu t ua(iqwuphpl!ahpp hplJ.w­
{lW\DU utwhutwamun pwf1U qwu }unfll! uwntgqwb" $6wqmu· qpwag waup-
2wlJ.wa oqmwqn{lb"uwa qwu hhmwqw tl.hflwlizwquwfi hwuwp: 

Uwnfiw{lwawjpfi b"wtl.wtahflp t11umhfiupq qw{lqwgntU[!. n{la pflwlJ.w­
awgqmu t{l awtulJ.ltfi luU~lf-p hfllJ.p.ahpntU 60-wqwfi pqwqwfifih{lpg, hwfi­
qhg{lhg wJautltult pf1w@owlJ.lt, hpp pqmu tp. ph WJI} b"witwtahfll! uthmll t 
\Jmtl.ltfi pwqwpwflha ~wjwumwfip ~wa{lwuthmmpJwfi utwhwa2ahf1[!: Uw­
l.JwJa PflWlJ.wfintpjmaa WJL t{l' WJI} b"wtl.wtahflp qh{lWljznniJ. UWU{! uamu t{l w­
lioqmwqn11CthJ.ll: l).w pwgwm{lqmu t n~ upwJfi opJhlJ.mlttl. utwmnwnahpntl. (t­
tbl.Jm{lwtahflqpWJP hwnwtuwlJ.lt wfi2wmmuah{l. uthmwqwa mamhumpJma­
Uhflp qwqUWLntCtntU L. wna). WJL uwnfiw{lwaabflp utb" uwup dwuwfiwqwlJ.ltg 
utwhwa2ahflpa ~hwliwutwmwutuwfihtntl.. awtuwqb"wJpa L. qwnmgnqwqwa 
wapmJLWIDflhtlt pbpntpJma(itpnq, uwnaw{lwawJpa mttuapqwJp L. utumtq­
pwa2wf1hrthap hfllJ.wpwmL. utwhutwfiuwa lilt2wqqwJpa tlJ.nflc\pg qmf1tl.wb" t.lt­
libtntl.. uwnfiw{lwawJpa mamtumpJwa qw{lqwguwa ut2 qnalJ.p.tm wfillwag 
zwhwq{lqnqwb"ntpjwfi pwgwqWjntpwUp, qnpntumab{lp fin{lUUflp pflWqW­
ampjwa[! ~hWUWutW\DWUfuwfihtntl. U WJta): liJU WUha[! hwaqhg{lpa a{lwa, D{l 
(wjwumwfig. pfi~uthu fiwL. Utll~-lt hwUWflJW pntn{l hfllJ.p.ah{l[!, qqwJ.llnflhfi 
bm uawgpa hti.Pflutwl}wa L. wUhflpl.JJwfi. puq npnz hw{lghpntu' awL. w:t>fllt4-
Jwa hfltwat{lpg: 

upa~L. WJUU Uh{l hflqpntu L. awtuqpa tunflhMWJpa hwa{lwuthumtpJma­
fibpntU zwpntfiwqqmu ta tl.hl'ihflli WJfi uwupfi. ph WMJDll qw{lqwqnpti.Illl qw­
qwJltfi Up2wtl.wJpntU (4Q.U) utumli1Pwa2wflhrthap h{lqW{lwmL. utWhutwam-
11! WMJntawqh~m t. ph n~. wJa qhut11ntU, hflp WJI} hrtwawq[!. Dfll! hwJmaw­
qtlflb"tl.ht t L. lJ.ltflwnqmu t zntf12 2/3 I}Wfl, WJfi tt Uhb" b"wtl.wtfihpnq. ph{lntU t 
buqwJwl}wa tl}wumm L. wfi[!fiqhwm qwmwf1htwqnf1b"tl.ntli m hwuwwtl.mli t 
\Dhlufipqwqwfi L. mttufintnqltwqwfi fin{lwUmb"ntpJntfifihpnq: I1pnz bfl4flfib­
pmu qw{lqwtl.nfltl.llll qwqwJpa lilt2wtl.wJpntu utWhutwaqnq Uflqp L. pwa2w{lh­
qbfip 11wfiw41! qwqumu t J!liqhwfint{l utwhutwfiuwfi IlJltl.nq phfll!P 50-80%: 
Cwm qhutl1hf1tuU mhtuantnqpwqwa anpntJpahflpa c\L.wqwa unmhgmu gm­
gwphflhll! hwfiqhgfimu t fi{lwfi, Dfl Untjfipuq mhrtwqphtntl. mhtuapqwJp fin­
pntjplihflp fiumzfih{l[!. qpwfi11 WJI}\liUU tt UfintU bfi wnwfig zwhwqn{lCtUWfi, 
bfiwamu pWpnJWutbU L. qw{lqwphqntU Uwuawqhmfih{lp hWJIDawqn{lCtntp­
Jntfiah{l(!: liJUuthu, Oflpawq, ~wJwumwap uwnaw{lwafihpntU mhrtwqpqwb" 
qwpqwtl.nfltl.nq qwqwJpfi lilt2Wti.WJ{l umhrtb"htnt qwqwqhahflWUID{lfihpntl. L. 
wb"luwppm qwqp 4.twfip~ahpntl. hfiw{lwtl.nfl t utWhutwaht wtl.ht.lt 11wa 15 hw­
qw{l umaaw Upflq. uwqwJa upa~L. WJUOfl L. n~ up 4lttnq{lwU Upflq qwu WJL 
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ufifiqwu}lhpp WJil wnw2wttnp mttufintnqpwJntl hwfipwUJ.htnnt}lJntumu ll1 
UJ.WhUJ.WUtfbt: 

UJu hwpgmu }lp I'wgwuwqwfi qhpfi t tuwqwghL fiwlt hwU:wUJ.wmwu" 
tuwfi uwufiwq}lmwl{wfi qpwl.J.wfint}ljWU I!WQWl.J.Wjnt}ljntU(!: U'fJ.fitlt Wj<hi Uhp 
hplwmu hpwUJ.WJlwl.J.tfmo u}lzwPD q}lmwliwfi hnqtlwofil:ipJ!. npnup tmuwpw­
unui t}lfi UJ.WhUJ.wfiuwli ljbfiuwi'wfiwljwfi. ~ltqlmtnq}lwqwfi lt mbtufintnq}lw­
l.J.wu l.J.nqU:bpJ!. WJflUJ.bu tt ufiwgbt hfi gptlw<>- wuuwqphp}l lt d"nr!mf.womfihp}l 
t2hpmu. oqmwqnpouwfi 2lilfi.G mnl{nuntt: ~hqfluwl!P qppmJliJ!. utl}lptlwo 
UJ.tnntqfihp}l h tuwqnq}l uwnfiwpWUWJ}lU UJ.WhUJ.WUUWUJ!, hpWUJ.Wpwl.J.I.f.hg 
1986}}. tPnPJl WU}Wpwfiwlintl h WfiU!l2WU}UU Ul.qWntlhg: ~hWhWU}UU uJtfith 
opu hwJ uwufiwql:imfihpJ!. UJ.UIDI.IlJlWU2WJ1hqhli}l UJ.WhUJ.wfiuwui' qpwqtlnq 
wfihwtn ahnfibphgfihp(!, fJ.Ul_UJ.UU fiwh U}l zwpp ntUntufiwqwfi hWUIDWIDnt}l­
JlltUUhpjl muwfinqfihpu !lpbfig UJ.WhWfi21ihpp qnhwgpht bfi omwptbqmfibpntl 
WJL mwpw<>-wzp2wfifihplt UJ.WJiiwfifihp.Jt hwUw[l fiwtuwmhutlwo qpwqwunt}l­
JWUp: Uhw WJU hwfiqwuwfip(i tt ubq hmzhg abnfiwplJ.htnt Untjfi wztuwmnt}l­
jntfi(!: liJfi titwumnpl:ifi wnw2f1.6 $npdfi t hWJ J!UphpgnrLtt mpwuwqpmpJwG 
mwq qlibtm UJ.tnnUIPWfi2wpbqbfi}l qbp}lu t.. 6zw6wl.J.ntpJWfiJ!. ufifiqwpwp 
4wqu}tfi . UJ.WbU}wfiuwfi mttufintnq}twqwfi wnwfiafiwhwmqmpJmfifibp}lfi, 
uwnfiwpwliwj}lU mttufifJ.liwJit h u}l zwpp WJL hwpwl!Pg hwpgbp}l 
tmuwpwfiuwfi(! fitl}lptlwi1 q}lmwqnpbllwqw(i ahn(iwpq: 

Ubp liwpo}lpntl' q}lppJ! oqmwljwp tn}lfi}l qpmwztuwUUlJlfibp}l. nwpmw­
pwqpmw-mbtufi}lliwliwu wfiafiwqwqu}l. UJWhUJ.wfiuwfi hwpgbpntl qpwqtlnq 
w!ihwm ahnfibphgfihp}l. ltfitU}bu fiwlt qJntqwmfimtuwqwfi. wnhmpwmfimb­
uwliwfi h UJ.Wpbfi}l wptnW'1fll11JlJWfi muntufiwliwfi hwumwmmpJmfifibpp m­
uwfinqnt}lJWfi hwuwp: 

~hq}lliwllJ! zG.nphwlJ.wt IJ.tPfi.Jt gwfiliwgwo q}ltnnqnt}lJntfifibp}l hwuw11. n­
pnfip tufiqptlmu t mqwplibt hbmhJWl hwugbntl' 375023. bphwfi, Q.npl\hmliw­
JP tlmq.4. «lllwphfi)) qltmWW[ltnwqpwliwll lt GwtuwqbwJ}lll UJ.hmwqwfi l}lwq 
pwdfitm}lpwl{wfi t!filihpntJlJntfi, hhn. 52 65 98, qwu 45 26 23 pfi.: 
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q., q..U't..rU 1113U"U. 
qJmqwmfiml:iuwl{wfi qltmntpJntfifibp.}l qnljmnp, 
P.mwwwJ}t tuwqllllwqnpbmpJwfi h q}lfibqnpi1mpJwfi 
liliwqhUfJ.wJlt Jll1JlWltP9 wfiqwu 

linopJW llJwfipntu Ubfip zwm wfiqwu UllnWUntU hfip, np UUJ1 qnjnt}ljWfi 
hwuwp UJ.Wp.mwqwll bllp ufillqpfi: b}lh ufillqwupbpp}t J!Uqntfimufi mzwfimu t 
unl\npwqwfipg 1-2 dwuntt. ubfip ul{qpntU ubq tWlf. tbfip qqntu, hbmn qqntU 
tfip pwqgwant}lJntfi: bp.qwp.wmh pwqgwantpJntUJ! hwfiqbgfimu t nutwu­
UJ.WnmpJwfi. }tuq h}lh WJU mLmu t l_Wtft}tg qntpU bpqwp.' WUJ.W UWbl\wfi: lijfi­
UJ.UU np. uwpqliWJ}lu bwuwpwqntpjWU UJ.WIDuntpjntUJ! qw ltP hl:ipp}lfi UJ.Wpl:i­
tip bWJf)WJflUWfi, qpw liWIDWJlhtwqnp.ouwfi UJ.WIDUntpjntfi t : liwphtP .t hw­
unqi\Wb wul:it. np litbpuwfiqp lJwqbJ}nfiwgmfi liwU: J2p}lumw$np 4ntmtipn­
ujlu flpbug wpzwl.f.wupul:iplt h owfiwUJ.wphnptpUJlJmfifibplt dwuwfiwl.J.. pwgJt 
hbpflwpwj}lli hwpumntpjnt!i!ibpjlg' nulimg. uwpqwp}lmfil:ipltg. ubmwpultg. 
hbmwpppJtbt bu uwh mwpwztuwphltlJ UJ.mmqul:ipJ!, hwutumfipfibpJ!. WJL 
uuuqwmbuwqul:ip(!: lijq mbuwql:impg hbmwppp}l]l t qWJ1llWl .Qub!in~nfi U­
pb!iwgm «liuwpwupu{!»: l.Thp Jltlwpqnt}lJmfip.g wnw2 5-pq h 4-pq qwptpp. 
uwhUwuwqttu}lu ~wJwumwu}l tlJ1wJnl.f. uwhwu2b1Pu hwpgbpp hwpgfi t bqbt 
UJ.Wphfip ahnp pbpblJ!: lijq UJ.WIDOwnntl qJntqhpJ! lt mbqwfip{! fiqwpwqpl:iwu. 
UJntU nwquwttwpwliwfi 6zw6wqnt}lJntfi mfil:ignq mtlJwtfihpp zwpppfi fiqw­
ttwqplf.mu t fiwh UJ.wpl:iu}l' uup. qwpnt, gnpl:ifilt. q)lfim (fintJfi Jll.f.mu qwpntg 
UJ.Wtnpwumwb «q}lfinm' qwp.t2p..Jt). l_WU}llfl, l_npwgpw<) U:pqbpJt wnl.J.wjntpjnt-
0(1: UwqwJfi ufifiqwupl:ippnt{ uwpqqntJlJWfiJ! WUJ.whntl.btm hwuwp UJ.WJPWP.J! 
lW}illtfiw44_mu t u.Jtulu ubp. dwuwfiw4fibp(!. lt bwl\wliw4wfi t. np WJI! UJ.Ulj­
pwpntU uwpqqmpJntlii! UJ.hmp t uta h hwuwmbq 2wfipb]1 pwl}llt LJ1ltl\ hwll­
I)Wfiwq lnwGbtm hwtiw]l: 

'-lwfi mtl.Jwtubp, np qwpqwgnq bp4Pfibp}t wqqwpfiw4~mpJwfi 115-f!, qwu 
tutJbtP pwu 780 titfi U:wpq, tnWDWUJ.DI.U t pbpufiuwup, pul.J. U:nm 2 ULPil U:wpq 
llU~wqw t ufifiq.ruu upqpnmwppbpp wfipwtlwpwpntJlJWfi hbmLwfipnl.f. wnw­
ywgnll h}ttlwUqntpJmfilibp}t 1\mwuqllu: 10-J1lll}Wppg upfi~h ~bp.wb"fintfil} {!U­
~wo dwtiwfiwqwzp.2Wfinui bllJmUJ.wqwfi hp.qpfihpntU Wp.awfiwqpl\bt t Untn 
400 qwfiql\wbwJltfi unl.f.lt qbtqp: 18-pq qwpmu ffitpn.UJ.wfi WUJ.PI:it t 22 unl.f.p. 
tnwp}t: 13-Jlqilg tiltfith 18-pq qwp fi.muwumwumU wtibfi bwpjntpWUJWltP 12-
24 mwp.Jtfi bqbt bu untl}l mwpltfil:ip: 1846p. flntwfiq}lwJntU untl}lg uwhwgwlf. 
lfb~ tlltLJlnU uwpq: Untll! bql:it t fiwlt liultwJlt liwjpgwuwplt dnqnl.f.mpqfihp}l 
ll}mwl.J.wfi Fzfiwu}l' QltliwumwfiJ! 7-pq.Jtg ulJ.fitlt 17-pq qwp wubfi 5 mwplJ.fi 
till~ wug t qwgp.bt OwJpwumpowfi untl}l tl}lnwqmu: ~l:iJ12WUJ.hu uhp. op.bpmu 
1111tjj1 tlmwfiqlt WOW£ t qwfiqfiwo wzluwphp pfiwq~ntpjWU Uhq hppnpq UWU{!: 
.!,tUUWOWjfi «4WUWjp' UJ.WjpWp.hghp hwfimfi tuwqwqntpjWfi» WUbp}lllJwfi 
lltuquwql:ipUJ.ntpJwfi mtlJwiutpJt. WJll l:ip.qpJt 25 U:tfi bpbluw pbp.}l t ufil.}mu: 
lctLrtuumUJ! bwuqbgfimu t owfip hl:imhwfipfih]lp: ~wumwml\wo tftwum t. np. 
pnpwtumJt hwuwnwpw4fil:ip.lt o2wtufihp.J! bpqpwqfiq}l pwpml:iq}l tlJ1w hw­
tlrtU~limu bfi untl}l o2wtufitpJt hbm: 
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Pwjg WJUl.lllV hfiwpwqn'"p t 4bpw\ulbt UWJlll4ntpJWfi{!: 
liju hwpgnq umwhnqqw<) qpmfiwljwfifibpp qbpw\unllll ubb"wuwufimp­

jntfi{!. pfi~ UWUfiWqpUlntpjntfi pbljmq ntfibfiwfi, UlWtPU bfi Upwfizwfiw4 I)JlW­
ljwfi UJ.Wmwutuwfi : t>'"fi ~ \}lwumwpljfibpp qpw t hpufiqwb" WJqUJ.Pup twtl.w­
mbumpJntfi{!: l..,wtu l.t wnw2. UWJlll4ntpJntfil! mwpb4wfi 4npgfimu t linm 1 
UtJlll mnfifiw ufifiqwupbpp (Bpmp up2wqqwJpfi pfiumpmntmp m4Jwtfibpnq): 
~wpljwqnp t unqnpbt wqbtli twtl UJ.WhUJ.wfibt pmuwljwfi l.t ljbfiqwfiwljwfi Cw­
qmu mfibgllll UJ.Wpbfit!: Cp2WUJ.WI.lUlll liJl2wtlwJpp UJ.WhUJ.wfiuwfi uwufiw­
qbmfibpfi WUJ.WQntQbt bfi. np UllUl WUJ.W<lWJntU ~p UUJ.WUqntU uzwljnqp UlW­
pwCntpjntfifibpp (gwuwpp upupwJfi 10 mnljnul!) wtlbtwgmu. qmgb pb mbqll 
mfibfiw hw4wnw4t!: liJupfip!i p hwzpq wfimwnfibpp. ~npwgtlllll 4wu nnnq-
4Illl hllllbpp. tbnfiwtwfi2bpp fibpqpwqntUt! gwfipwmwpw~mpJmfifibpntU l.t 
Wjqp!ibpp Uzwquwfi hwuwp 4WPI1ll t hWl{WUWpW\unqbt tizwqntUpg qmpu b-
4Illl hllllwuwubpp 4Illlupg: Uw tt UJ.WJUWfiwqnpqw~ t pwqwpfibpp ub~g­
uwup. oqwfiwl{wljwjwfifibpp, UWjpnuijlfibpp qwnmguwup l.t, qbp2WUJ.bU, hn­
qll tnnqpwJntl: UwqwJfi npnzwlllt nbqbpq qw hilllP pbJ112wmqmpJwfi pwpo­
pwguwu qnp~mu· qwpqwgwc bp\ulfibpntu hwgwhwmpqwJpO uzwl!wpmJub­
pp lil12P.fi pbppwmqmpJntfil! qwpqwgllll bp\ulfibpp hwuhUwmntpJWUp 4-5 
wuqwu pwpop t: UUJ.wgmgqwb" \}lwum t. np mbuwqwfinpbfi ubq hbqmwppg 
hfiwpwqnp t umwfiwt5 hwqwp gbfimfibp hwgwhwmpq, 40 hwqwp gbfimfibfl. 
UJ.llUpqnp 4wu qwpntfiq, 15 hwqwp gbfimfibp UWLWPP 4wu. wuuwl!wfi Plllllilt 
pbpp: :t>hwp4b. WJqUJ.Pup pbpp umwgl{mu t qbnl.tu pntnp UJ.Wpwubmpbpntl 
l!wpqwl{nptlllll wphbumwljwfi UJ.WJUWfifibpntU l.t Wjfi tt Ubq qwu Up pwfip 
pwnwljmup ubmp mwpw<)ppg' hbmwqwJntU hbqmwpfibpp tjbpwhwzl{wp­
qnl{: Pbpqw~ pqbpp hwubUwmntpJwUp fibpqwJpu 25-30 gbfimfibpf! ptlmu t 
qppwl{npw4wfi wumptiwfip ~fii}lfi: liJu qnpb"mu ubb" t ubtbqgpwJp qbp{!: liJu­
UJ.bu, 1947p. Upfi~l.t 1977p. {!fiqw<) dmuwfiw4wzp2WfintU finp unpmbpp fibpi)Jl­
UWfi zfinphpq UfiqtliwJmU umwgtlbt t 56% hwl{buwthwgwhwmplllt pbpp: 

Pmuwpm~ntpJWU l.t wfiwufiwpmb"ntpjwfi ub2 ub<) hbnwfiqwp mfip qp­
mntpJWU hwubUwmwpwp finp mqqmpjntlJt!' qbfiWJpfi tiwpmwpwqpmntpJnt­
fiJ!. npl! huwpwl{npntpJmfi t {!fiobnmu umbi}b"btm pmJubpp qwu qbfiqwfipfib­
PP fiwtutUtfimu qDJntf}Jntfi ~mfibgllll mbuwljfibp: liJUOp WJlllbfi ppwqwfimp­
Jntfi t qwnfintU UwpplJnttmntpwu (4wti wqqwljmtmmpwfi) . bpp 2PWJpfi pm­
uwqwfintpjntfil! qwu ljbfiqwupfibp{! n~ pb hwqwpqmu qwu npul{mu bfi , wn 
hwmmq wtibgqmu: 

btl qbp2WUJ.bu. wphbumwqwfi UJ.Wpbfip umbi}CntUt! l.tu hntJu t fibpzfi­
~mu. np uwpqqmpJwfi ufifiqp wqpJntpfibpt! unm WUJ.W<lWJntU ~bfi UUJ.Wn@: 

1918p. q_,q_,l..,pqntwpfi hwzl{wp4bt t. np bp\ulwqfiqp «Uwpqwmwpn­
qmpJntUt! qwqumu t 3.1016 (bpbp hbpuwtlmfi) UWJlll. Wjupfipfi wztuwphp 
fibpljwjpu wqqwpfiwq~mpJmupg 10 titfi wfiqwu wqbtli: '1-w. pbwpqb. :}>wfi­
mwumpq ppq t . pwJg. hwzqp wnfibtntl qpmwmbtufipqwqwfi wnw2{!fipwgp 
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ubpqwjpU UlbUUJ.bp{!. qwpnq t Wjfipwfi tt mmnUJ.Pw4wfi ~tlwr Uphbumw­
qwfi uUJ.Pmwljmgp qwu WJt ufifiqwupbppfibpp umwgmul! fiwqppg. ppupw­
qwfi qwu uwfiptwpwfiwqwfi ut1fipbqp bqwfiwqnq, qwpbtli t hwuwpbt IPP-4 p­
pwqwfiwgqbtlip hbnwfiqwp: 

up t}lnpp' wphbumw4wfi ufifiqwupbppfibpp umbi}CUwfi UJ.WUlUntpJnt­
fipg : 1924p. wnw2pfi wfiqwu upfipbqqbg wphbumwqwfi ppiJU2ntlJ.wppmfi: 
1894p. hwJmfip ppupqnu tfwpubtbfi Pbpptnfi hwjmwpwpbt t ' «2000 ptlwqw­
fipfi ~bfi tlifip wnl.tu n·~ qJntqwmfimbumpJmfi, n·~ qJntqwgpfibp, pwfip np pp­
upwfi wtlbtnJlll qqwpofip hllllwqnpbntpJntfi{! ... tiwpUJ.bpp upfipbqu WJlllbfi p­
pwqwfiwgqmu t Ubp wwbpp WllW2, puq wqnmwqwfi (uUJ.Pmwqmgwjpfi) 
UWpUpfifibpp upfipbq{! ~p hWUJ.wqp hwfiqbu QWt: lijqUJ.Punq. UJ.Wpbfiwupbp­
pnq WUJ.whntlbtm hwpg{! ppupw4wu hwpg t : :t>fi~ wpmwi)Jll{mu tp pntjubpp 
lJ.IlllliP.g . ubfip qwpmwqp.bfip wqbtli hbzm, qwmwp.btwqnp.btlw~ ol.tnq. pwfi 
pfintpjntfi{!: Y:qw WJfiUJ.Pup dwuwfiwq, bpp WUbfi np pp. ufifiqp hbm 4ntfibfiw 
wqnmwl!wfi fijntpp UJ.WUUlbi}, up l!mnp. OULW qwU zwpwp.. l!wU hwubUntfip ... 
l.t WJil WUbfi[! l!wp.mwqp.qp qnp~wp.wfifibpntU ' wfiuwhUwfiw\}lwq pwfiwqmp­
JWUp»: tfb~ qpmfiwqwup qwfituwqntzwljmupg wqbtli pwfi 100 mwp.p wfig 
WJil hwp.g(! ufimu t am~qw~: Pwjg WllW2tuwqwgmufi tt wljfiwnm t. 
ufifiqwJpfi qntfiwfijntpbp., pmpntufiwqbm fiJmpbp l.t WJt, hwpjntp.wqnp.' ufifiqp 
WpqJntfiwpbpntpJWfi WUUJ.Wp.bqmu ljpp.wntl.Illl fiJntpbp., wjuop. umwgqmu bfi 
wphbumwljwfi upfipbqp oqfimpJWUp :~bmhwUJ.bu hwqwnw4l! ljwfituwmbub­
tnt hpupbpt! hu pwqwpwp ~bfi : '1-bnl.tu bp.tumJlll hwuwztuwphwJpfi UJ.wmb­
pwqup mwp.pfibp.pfi q_bp.uwfipwfi wp.mwiJilbt t mwufiJw4 hwqwp.wl{np. mnfi­
fiw tiwpUJ. fiwtl.Pl•g . npnq ljbp.w\ulqmu tp wqqwpfiwq~ntpjntfil! h pwfiwlj{!' 
qwpwqp t}lntuwpbfi: 

~wuwowjfi wubppltJwfi qpmfiwl!wfifibpp l!wfituwmbumufibpp, 80-w­
qwO ptlwljwfiubpp qbp2P.fi UU"\..,-mu oqmwqnpbi{Illl uubi}bfip unm 20 mnljn­
U(! UJ.bmp t t}lntuwppfil{bp pmuwljwfi b"wqmu mfibgllll uUJ.Pmwljmgfibpnl{. n­
pnfig Ulpqbtnt tp UUWOh l!wnntgqwbp: lijdU WJil bptumtu WpUlWIJilqllll Ub­
pntgpp 35 mnljnu[! UJ.Wmpwuml{w~ t pmuw4wfi uUJ.Pmwljmgpg l.t tiwpUJ.Pg : 
\.l.wtiwnqmu t fiwh «oqwt}lnztm. np{! UJ.Wmp.wumqmu t unJWJP pw4twfibp.pg : 
UnJWJll tiwp.UJ.w~•4tlw~ wump.pg , mp.pz pwqwi)Jlwtiwubpp hbm hwuwmbq. 
UJ.Wmpwumqmu bfi tunqp pwpu h wUJ.tumw~ . mwl{wpp l.t hwqp uupfi fiuwfi 
ufifiqwupbppfibp, npnfip pfiwljwfipg pp~ bfi mwppbpqmu: UubppltJwfi «Qbfib­
PWL :bmqm> :PP!lUWfi wpmnuwqpbt t tunqp pb4nfi wphbumw4wfinpbfi UJ.WUl-

·. pwumbtm mttufintnqpwu: 
Uphbumwljwfi UJ.Wpbfip umwguwfi WpqJntfiwpbpwljwfi mbtufintnqpwfi 

zwm {!fiqhwfimp pwfibp ntfip UJ.ntliubpfibpp h 4wm~m4lt mbtufintnqpwJp 
hbm: 011pfiw4. 4wpbtli t umwfiwt bpljwp pbtbp, npnfig hjntubtm up2ngnl{ 
bG.wpwqnp t umwfiwt 4bfiqwfiwljwfi uljwfifibpp hjntuqwbpfibpp fiuwfiwmp­
UJ.bp, 4wli hwmpljfibp' tuw@wpwUlpUJ. h wnfi : tfwuw~mubmup mbtufintn-
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qpwqw(i puuUlpUlntUllltU UlWptJnui. h(i wztuwmw(ip(ibp Wphbumwqw(i 
UJ.rnmquhp}l' pwuwu}l, wppwJwtuu&npp, pw\11. tuu&npp umtrtMwu mqqmp­
JWUp: Cuq npmu, wphhumwqwu wppwJwtuu&npm.J. WMhu uutJ.bt bu wubppl.J.­
JWU mpbqbpwquwgubpn: Uphhumwqwu UJ.umtquhpp umwguwu qnpbmu 
qbnL.u w\j_h\11 hW2Illl. hu nupwumu wuw\llmpl.J. hhmwqmnmpJmuuhpn. pwu 
upuphq{!. L. hppbU(i UJ.WUlWhntU b(i wuhhpbp qhUJ.I!hp: lljUUJ.bU, wuw\llqp Up-
20QO\j_ UJ.WpqtJ.bt t. np umptip pmpumupn qwqu\j_wa t 200. pul.J. htwl.J.llun' 40 
UpWQntj)JlllUUbpp tuwnumPilPg: tJpp \}lnp<\ t wp\j_ht WJJl 40 Upwgntpjntu(ibp{! 
tuwnuht ppwp umJu pwuwlJ.uhpn\j_. pu2_ui1mpfi lJ.w htwl.J.ll UJ.rnmquhpntu, 
umwgtJ.bt t up tuwnumllll. nppg qw\llu t nhmpup hnm: ~ppwl{ll Cizuwppm t 
Uppumnmh\11 hWJWQ);!U WJU uwupli, np wupnq21! qw uwuhpp qmuwp(i t' w­
tJ.htwgpwa upwug u}l9.L. hqwa l.J.WUJ.I!: Puq htwl.J.ll pmpumlipn \j_hpwpmwqph­
tm tlmp<\ntU ppupwlj_w(i \J.WUJ.hpf! hwzl{ll2_tp(i wn(i\j_wa: 

Opnz qpmfiwqwfiuhpp qwpappn\j_ uhp uwtulipfihpl! wtJ.htlt qmzm hu hllht. 
pwfi uhfip : Uwlj_wjfi l}lwumhpn \j_l}WJDlU hfi WJl pwfihpp uwupli: UtJ.htlt pwfi 5 
hwqwp mwpp wnw2 bqpUJ.mnup Qnuhp l{lwpw\j_nfin qwuqwmtJ.ht t ' «bu 
uqmu bu. pu ltztuwlintpjwfi nupwgpmu vhqnup 2PhPI! 7 mwpp 2_hhqtqhgpfi 
w\}lhpn: ~wgwhwmfllJ.I! phpL.wgw\j_. hwg 2_qw: lJwPilPli gwfiqwfimu hu w­
pwq );!WJtht.' pwjg 2_hu lJ.wPilll.wfimu zwpd"t.J.ht {!fiqhwfipwUJ.hu: bphtuwuhp.{! 
LWQ h(i wumu, UJ.WUlwufluhp{! hwqp\j_ b(i mbqwzwpd"t.[mu. PU2_UJ.bU abpntfipfih­
PI!· fipwug hnqpfi {!fiqll\j_wa t ... llwghL hfi zmMwpwufihp{!, pwJg upwfigmu n-
2_ltfi2_ 2_l}W. upwfigntU );!WUflu t qpnu(imti: flntnp UJ.WZWpfihp{! UU{WD\j_Wa hfi»: 

Ujfi uwuflu. ph pfi2_ 2_Wtlmtl. hfi qmzm bqht uhp liwtufipuhp{!. lJ.wp.htlt t 
lj_wpaflp lj_wquht qwpqwguwfi gwap wump6wup \j_pw qmli\j_nq ghqhpp lJ.hu­
gwqfi mumufiwupphtltu' upwfig lJ.hfiuwqnpbn.tfihntpjWU qtJ.uw\j_np UUJ.WUlW\J.I! 
ufiuqp hwJpWJpmufi tp: 

lijuop q<t\j_wp t wuht. ph pu2_11lltuflfi tp liwtuwuwllllnt tiwzwlJ.n. pwJg U{h­
qmulihpflg U{WpqtJ.bt t. np \j_wq pwph qwpntu (wtJ.htlt pwu 2 titli mwpp wnw9.) 
uwPilPlJ. wpqhfi oqmwqnpbn.tU tpfi PU2_U{hu pmuwqwfi. WJfiUJ.hU ttl}hfiqwuw­
qwfi bwqntUm(ibgnq ufimfiq' U}UlDtquhp, \j_Wjpp qhuqwfip(ihpp Upu, <\lj_fihqhfi: 
~wq fihntltpfl (unp pwph qwp) <huuwuwq uwllllPlJ. un\j_nphgpu UJWUlpwumht 
wuwfihqhfi L. qpwug oh9. h\}lhL tiwz: UtJ.htlt mz, \j_hppfi finp pwph qwpntu b\j_­
pnUJWJntU npunllllfitpn L. &lJ.unpuutpn oqmwqnpamu tpu hJmufluwJpu hq9.h­
pntfl. \j_wJPfl &Jun. ppqnufl. fiwll}wumwl.J.ll, lJ.wpwl{ll upu. uwqunfi . qwJtw&mq. 
P.ztuwfi . ppwu &ml}. tJ.wJpp lJ.wllltfi. 2Pwzmzwlip uhputp. mwfi& . tufi&np. hw­
UlWUJ.Ulntll_uhp. UhllP: vnp pwph qwpntu uwllllPl} un\j_nphgpfi hwgwhwmpl} 
UzwlJhL L. \j_wpdbgppfi \j_Wjpp l}hfiqwlipfihpp(i: tiwz U}WUlpwumhtnt hwuwp 
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upun. pntJUhJll! wumu tpu lJ.wtJ.h wuwuuhpp uh9. . wtJ.htwgumu 2mp L. qpw ut2 
nulJ.qumu tuwpntJl.J.llg hwuwa ZlllJ.wgwa pwphp: UJuuW.un\j_. wnwfi<\p(i ghqhp 
npUDPllllLPJntUpg qwu &lj_finpuntpjmfipg wugwfi fiumw\J.jwg \J.jwfipp' hnqw­
qnpantpjWU L. WUWUUWUJ.Whntpjwli' Upw<huuwliwq zwpntfiwlJ.btntJ. WUUlUill· 
fihppg hw\j_wpht \j_wJpp lJ.wllltu. UJ.Ulntq L. hwmwUJ.rnntq, wpuwmw. Ciwhtiw­
Jpfi pwl.J.twubp: 

~wpwl{ll L. hjntupup puwl.J.ll2_1ihpp ulimliqn ppwppg zwm tp mwpphp­
\j_mu: liJUUJ.hu. bqpUJ.mnumu uliuqp qhpwltznllll. uwun qwqumu tp hwgwhw­
mplJ.n. np.pg UJ.Wmpwummu tpli w\j_h\11 pwu 30 mhuwl.J.ll hwg L. p\llp: ~wpqp 
tpli fiwL. upubn]!. OUUJ.{!. tnpwqqpfihp{!. uhtul!. uwtWPI!· wpmpCimqn. \j_wpmfi­
q{!. Pllll.ltl!: ll}umtquhppg wuhliwmwpwb\j_wafi tpfi wpuw\j_{!. pmqn. fimnn: 
~Wg{!. np ptumu tpfi WJU <huuwfiwqfihpntU, 2_np. qwpap L. WtWfip tp: luUn­
pwu(iqhpp OQUlWqnpantU{! hWJUlfip qwp<\w\j_ UpUpWJfi Ul:ip qwpwzp9.wfip 
uqqppfi: ~pfi bqpUJ.mnumu oqmwqnp<)ntU tpfi pmuwqwli JDtq L. qhfiqwfiw­
qwfi 6wpUJ.. tuumu WJbp L. l}nl{llqwp. UJ.wmpwuumtu UJ.Wupp: ~wpmum tuw­
\j_hpfi oqmwqnpamu tpfi mw\j_wpp. wJcrp. n2.tuwpp upu. Wlli!wmutpn· wq 
qpwa &mq. \j_wjpp pwqp lJ.wu uwqp upu: 

U}19.wqhmpp pfiwl.J.ll2_utpn up.u oqmwqnpamu tpu wtJ.h\11 vP.2.: vpwfig 
qttuwtJ.np ufimfiqfi tp wq qpwa l}wu 2_npwgpwa &mlJ.n: UJu hplJ.pwuwumu w­
nwm tp uppqn' qbn \j_wq WUQJWIP9 pfiwl}2_DlPJDtUI! aw(inp tp appw(ipfi. qhq-
1\p(i, pwtltfi: 

~wgwhwmpl.J.llg UJ.Wmpwuumtu tpu qwfiwqwu zP.twfihp, WUJ.ntp. ptltp: 
~wg L. hwgwfiuwu ptltplihp UJ.Wrnpwumhtm hwuwp tuunpn hntfigmu tpfi pm­
uwqwu jntqn\j_ L. uhqpn\j_: Y:wph\11 t hfipwi}}lht_. np Upu2_L. uhp ophpn UJ.Wh­
Utwfi\j_wa pnupp{! mfip WJU);!WU hp(i UJ.WUlUntpjntU, pfi2_I!WU L. hwg ptuhm: 

ilpn(iqb qwpntU hntjuhppfi awfinp tp(i pWU2Wphqhfip mwpphp mhuwq­
uhp: U}lUI! L.u hwpnLUUl {!fimwuppuhpp hwtiwp tp: ~wuwpwq tuwtjhpp wuh­
uopJW qhpwlj_mp(i tp tnpnt WUJ.DlPI! qwu WJl pwl}twuhppg UJ.WUlpwumwa l}h­
pwqmpfihp{!: ~ntjuhp(i oqmwqnpamu tp(i Upqhp' tufi<\np, mw(i<\, UWtnp, umz, 
umn: vpw(ip uppntU tpu l}wp(ihqhfi. UJ.WUlpwuumtu' UJ.Wiipp: ~ntjuhpp, pli2_­
UJ.hu fiwL. hnnuhwgpfihpp. uppwa tuuP.wi! 2Plltl. unupwgpwa tuwqnlllt qpupli 
tp: 

~WJWUUlWU{!. pp puwl}tltUWJWl}Wfi jntpwhwmmq UJ.WJUWfifihpn\j_ hwli­
qpuwfimu t pwquwpp\j_ uzwl)wpntjUbpp hwjph(iltl!I!: liJUUJ.hU. v.P:'-l .. Wl{lltntJ.I! 
hw\j_WUUllltU t. np ~WJI}Wqw(i pwp<\pw\j_w(iqwl}{! Uzwqnl{ll gnphfip hwjp.h­
lilli!U t : ~WJWUUlWfip (il:ipqw mwpwapmu upfi2_L. WJUU tt l}wph\11 t qmfiht 
\j_WJJl}l mwfi&. tufi&np. Iintz, a}1pwu. ztnp. qhnwu, uhpl}L.pt_. {!Ul}ntjq, pmq, tuw­
llllll llpwan pphpn' uwfiqwqnp. phpp2_, upqwl.J.ll bwjp. PPP2.· PU2_UJhU fiwL. 
llwfiqwlllt L. qwuwl.J.ll lJ.wJbpwph fihpqpwq L. WJtfi . \j_l}wJmU hfi WJfi uwupu. np 
IU!lllhfi finp pwph I}W}mtU ~WJWUUlWfip UlWpWapntU QlljntpjntU t ntfihght hn­
l!lUQOpantpjntU L. wuwufiwUJwhntpJmu: Uzwq\j_mu tpfi gnphfi. qnphq. mwph-
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qwfi . u)tutm. pfic~mtp , UJlllqW\Dnt UzWlJWpntjUbp. }uwqnq, WOhgqntU' n~}uwp , 
qnq, qnuhr flpwqqmu tpfi uwh <\qunpumpJWUp h tlwJp}l Ubflll hwqwphtntl: 
.Pwp<\p qwpqwguwfi wum]16wu)t tpfi hwuht }uwqnqwqnpbmpJntUJ! h q}luh­
qnpbntpJntfiJ!: U}lwJu 4wpu)tp .Ptmp)t UihllnuiUhp)t <twuwuwlJ hwJmuwphp­
qwb q}lfim qwpwufihp)t J!fiqhwump tnW{lllllntJ)jntU{! qwqliht t unm 400 hw­
qwp t}lmp: 

{wJlJwqwfi pwp<\pwqwfiqw4)1 puw4Jtiuhp}l uufiq)t wnwu<\fiwhwmqmp­
Jmuuhp}lg ubqfi WJU tp. np hwgl! UIWtnpwumqmu tp u)lwuqwu)lg' WUPiliJ.2 
Mhnqw hwuwp: titl pwu)l np ufiuq]t ut2 hwgJ! lJwqumu tp pwp<\p mnqnu. 
upuih WJUU tt tunuwqgntpjWU Uh2 zwm wuqwu «uw}uwnwz», «nwz». «{!UJ)­
p)lp» wuhtm tlm}uwphu oqmwqnpbqmu t «hwg mmhum: {hmwppp)lp t 5-pq 
qwp)l UIWtnU)l~ "lwqwp <I>wpUihgm fiqwpwqpwb nwzwmbuwquhp}l uw­
mmguw(i hhppwlJwfimpJmfir!' 2PWtP nwzhppg hhmn uwmmgmu t)lfi mwqw­
p)t h niJ:uwp)l upu, Wjfinthhmh pnifiP u)lu, hbmn' <\qfihtlhfi h wuhfiwqhp2ntU' 
(\m: {wgpg pwg)l Mhnwj)lfi wu}lufihpp hwuwp iDpwgfimu h UIWhntU t)tfi 
fiwh u)lu. <\qfihqhfi. UIWU}lJ:l. u)lpq, J:uwqnq: 

U}1 funtup q)tmwzJ:uwtiiiliJ.uhp hwuwpp lJwpqml. hwztlbt hu. np hph uwp­
qm opqwu)tqumu hqwb UJntphpJ! qhpwhwzttwplJbtm t}lubup tntlJwt GJmpbp}l 
uwfipwbwJ:u qfihp)l. WUIW uw qwp<th(iw !!Ul}WUhfiJ! UblJ l}IlllWJ:l: .Pwjg bqbp 
tp2nphti unmhuwup opqwfi}lqu)l pwqwqpmpJWfi{!: 70 4q qznnq uwpqm op­
qwu)tqlil! UIWpntuwljmu t unm 40 4q 2mp. 15 lJq uUIJttnwlJmg. 7 4q nwp\ll . 3 
lJq hwfipWJllU Wl'\bJl, 0,7 lJq wbJ:uw2pwmuhp, 4,3 lJq WJt Ujntphp: 70 illWJ:lqW 
J!Upwgpmu UWPI}J! 1Ilt2Jtu hwzqntl oqmwqnpbmu t 50 tn 2mp. 2.5m uUIJttnw­
qmg, 2.3 m OWJl\ll. 10 m-)lg wqbt}l wbJ:uw2pwmuhp. 300 qq lJbpwlJp)l wq: 

4 .U.S)lultpJwqh)l funupbpnq' <<Ufimuqt!' qw wph)l nwnwqwJpuhp)lUiw­
hwbn b>: Ufimuqfi WJU wuh(i(i t. pu~J! bwnwjntU t uwpqnt opqwu)lqup wnpu 
h qhpwqwuquuwfil!. hwfiq]tuwumu tuhpq)twJlt wqpJmp. npfi ltP hbpp)tfi qw­
{lllll t tlhpwbtlht 2hpumpJwu h wzJ:uwmwfiplt: UwlJwJfi {!fiqhwfimp wmiwup 
ufifiqwuphppuhp{! UIWpntfiwlJmu hfi fiwh pwtwumwJ]lfi fiJmphp. hwuMmfip­
fihp. npnfip nplllhu )lulJwlJwfi uum(iq ~hfi ljw{lllll q]tmtlht. pwJg wnwug qpwug 
ufiuqwuphppfih11lt wp<thpl! qqwt}lunphfi qfiqwqhp: P..IT}Jllwtltntllt J:unuphpnq' 
qhfiqwup opqwu)tqu)l ltwUIJ! tntlJwt u)t2wtlwJplt hbm )tpwqwuwgttmu t 
ufifill11 u]12ngnq: liJU mhuwqhm)tg uuuq)t wqpJmp t uwh 2ntJ:1J!. wnwfig npp 
opqwu)tqumu ~p ljw{lilll J!UJlWUWt n~ U)t plui)twlJwu nhwlJg)tw lJwU Uwuptw­
pwuwqwu qnpbJ!upwg : ({Jtzhup wwP.ultlJnuubplt up.pwb qwp<\qwbprf «lJnp­
Uinpw unu wqmup untmpw». WJultupu'uJmphpJ! ihu tp.n}uwqqntu ~np tUtnw­
l}mu): P.qmp it. np mqhqp. untn 85 mnqnuJ! qwquqwb t 2PJ::tg : 
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UfifiqwupbppfihpJ! pw<twfiqmu bfi 6 }uupp: 
1. 4wpfiwdpbNlfibp: PfiiUihu wpqbfi wuqhg, qwp{! bqht t ufifiq)t qwphnp 

pwqwqpwuwu{! qbnhu huwqntJfi <twuwfiwqfibp}lg: .Pwquwqwfi hfi ljwpfiw­
mm wuwumufibp)l mbuwljfihpJ! h wnwtlht uhbwpwfiwlJ' qwp)lg umwgqnq 
uphppubp{!: Pwqwqwu t wuht. np )lmwtwg)lfihpJ! UIWtnpwummu hfi unm 200 
mhuw4)1 UIWu)lp: 4wp)lg UIWmpwumqillJ. wuhuwmwpwbqwb uphppuhpu hu 
uwbntUJ!, qwpuwubpJ!. ubpmgpJ!, qwpfiwznnl!, qmu)luJ!. ppqwb lJWJlJ!, 
}umwgpwb lJWJlJ!, qwpfiwtlmz)lfi h wnfi: 

2. U}lu, Wllq, c\m: lijU }uup)l ufifiqwuphppfibp)t WilJ!jntpfibp(i WWP bfi 
J!fi\t.fimu ~wtp.wqwfig uhb pwquwqwfintpjwUp, uquwb mwqwp)l, pn~fip. uu)lg 
h qhp2wgpwb ... nwfi6)1 pppnt[tuhpnq: Swpphp hplJpfibp)t UillJ.nqmpqfibplJ. 
Untn Di UlJ.WJfi J!fil}ntfiqwb, WJt uppw6wzwlJ qhpwlJpwmbuwqfihp bu UIW\D­
pwumqmu qnpmp.g, o<\p.g , zwu, wnfibmfihp}l uup.g, mhpuP,mfibppg. wfi<\phnp­
qbp}lg, }u}umfi2uhp}lg (fimJfipuq 4huqwfiP. tl}lnwqmu). b'qp)tqfibpP,g: Qfiq n­
pmu, p)tupwqwu wuwt}lql! gmJg t mwt}lu. np WJU wpmwnng pqwgillJ. qhuqw­
uwljwu opqwu)lquuhp)t uUIJtmwljmg{! ni uJtwJu w q]12mu )lp t}lwp<thpmp­
JWUp WUbuwmwpwbqwb UUWtnbuwqfibp)tfi, WJth zwm wfiqwu fintjfi)tulj qh­
pwqwfigmu t : P.uq qpwfig oqmwqnpbbm qwu ~oqmwqnpbbll! ufifirpnu lJwUI­
tlwb t zwm wfiqwu umtnpntJpfibpP,. qpnfi)l. fiwJ:uwlllwzwpntufibpp hbm: 
"bntju)lulJ tunq)t u)lu{!. np{! hw6ntjpntl oqmwqnJ:lbntu bfi pp)luumfiJW UillJ.n­
tlmpqfibpJ! . .CU.tpwfintl wpqhttlwb t uwhuhqwqwfifihp)l hwuwp: {fiq)tqfibpp. 
ubb UWUJ! iP nttnnlU mwtlwp)l u)lu. npntlhbmh ljntll! «umpp» 4bfiqwfi}l t : Ubp 
bplJp)l zwm 2P2WfifihpntU }umuwtp.mu bfi <\)tnt Upu oqmwqnpbbtntQ . WJfi 
qbUIVntu. bpp qwqwJ:uubpp. pwpwpfibp}l. lJwtliJtljfibp)l unm WJU wqht}l hwp­
q)l t , pwfi WJt UUWtnbuwqfibpJ!: {)tpwtl}l nzuwptnntpjntfi qw 3nt.untl}lqnlflt 
funuphpp Uh2. llJ:l hph hwtlwphu ufifiq)t qhpwphpJWt qnjntpjntfi muhgillJ. pntnp 
uwhuwuwtp.wqmuubpJ! h wpqbtmuuhpJ!, WUIW hwqwuwpwp 1Intnpw4Jt qpw 
~)1 uuw lli up. nttnbt}l pwfi: 

3. Uump, hwgwpntt\t.bltbfi, c\wtlwp, dwqwpnfiwJ}lfi wuwwfipfibp, zw­
pwp, qwpmn!l»}lt: liJupupu pwp<\p pwfiwqmpJmfifibpnq wbJ:uw2php UIWpm­
uwlJnq UIWphuwuphpp: 

liJU J:uUpp ufifiqwupbpp)l qtluwt\np uzwfiwqntpjntfi{! opqwfipqu)t(i tuhp­
q)tw uwmwqwpwpbtu t : Unwu<\fiw4)1 fizwfiwljmpJmfi mfi)l hwgJ!: lJwpqm 
opqwu)tqu}lu wfihpw<tbztn tubpq)lwJJt 25-50 % umwgqmu t hwgJt u)12ngntl: 
Ubb t uwh wumpJtg UIWtnpwumtlwb mwpphp J:uunphqhuuhp)l. uwqwpnuw­
Jpu WUIJ:lWUpUhll)l uzwuwqntpjntUJ!: 

«tipljjmpq hwg» t 2WUI wuqwu wfit\wfit\otU qwpmn:)>)lll!: liJUOJ:l qaqwp 
t UIWtnlJbpwguht. np titlJ:lnUiwu bwunpwgwtl «hplJpnpq hwg)t» hhm {!Uqwuh­
Gt! 4qwp wnw2: 

tTplJm Jtulllwuwgp bntlwhhuuhp' l>pwuupuqn tllp.uuwpnu h l).pbqn q]t 
lituwpnu nwuwlllwphqhgpu qh~p {wpwqwJJtu Uuhp}llJw. ]luqhp}l hbppw-
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JlWJ!lfi qwfidbp[! DJUlfibtm: Q..wqmfip dLml. fiwll.bppg UhqntU UIWhlthg 13 UlW­
pbqwfi, wpltwbubpp uppwhwp lllbilJUl U}lbuw qh Umfi[!: lllbJU1U1lU UpwUg w­
ubU}lg zwm qwpuwgptg mtqwg}luhp}l «lliWlliW» 1.tn2ll.lll1 pmJuf!, npf! upwup 
UinlJmu t]1fi hnqllg, hwfimu }1fi~-np lliWtWpfihp. tll.wfinui, uwnhgumu q}lzhpt{w 
gpmpfi. ltmpmmu, ~npwgfimu t.. oqmwqnpbmu npUJbu ufimfiq: P.p mhuwbt!, 
hpzwb"t! t.. qpwfigwb{! qh lbnGJ! hpwll}wpwqbg 20 mwplt wug ' l553p.' «lllb­
JUllPllJUlfiP.ltt!» wut{wfi mwlt: ~tqpfiwtm uqwpwqJU1tu t, np «lllwUJwU hnqw­
Jpfi {!fiqmjqjl u}16t.. t : tn}lhtmg WJfi t}lwt}lqmu t L uuwut~.mu ht}lwb zwqwuw-
4}1»: CfiiJ:hwfimp umuwup 4wpum!l>pt}l uwu}lfi zwm tbqbfiqfibp bfi tqwmuntu. 
np PPll uqqpmu ]1uUiwfiwg]1fihpJ! t}lnp6bt bfi WJii mmbt hmu \fitowqmu. np 4b­
pbt bfi nl pb tqwtwpfibpJ!. WJL qwnfiwhwu U}UlntqUbpJ! L WJtfi: PwJg \flwump 
ufimU t 4IWUU1, np bpltwp dwuwfiw4 Wjfi itP qmuruU tqWUlZWll{!fiqmfibtmp­
jntfi: 'bmJfipuq 1765p. !l>pwfiupwqwfi «U'bb hwfipwqpmwpwumu» dwuwfiw-
4P hwJmfi]1 q]1mfiw4wlifibp qpht hu, np qwpmn!l>P.U! qm.qpm ufimfiq t L. WJU 
oqmwqnpbht}l t ultll]1wJfi n2 U}Whwu2qnm umwunpuubp]l hwuwp: UwltwJli 
fimJG ~pwfiu]1wJmli hwuwpw4 qhqwqnpb Ufimmwfi OqJmum lllwpuwup­
Jhli . hwu4wliwtnll. L. qfiwhwmbtntl qwpmn.'j>]lt}l lizwliw4mpJntfil!, qmwt{ WJii 
mwpwbbtm zwm funpwuwli4 tqwliw4: 'bw liP pwfi2wpwfingmu gwfibg 
qwpmn!l>]1U! L, bpp qpwfip lliWLWP qwqubgltfi. lizwliwqbg uP, wupru]'lll}whw­
qwfunuip. nJUlfip huqmu tpfi gbpbqmt. pu4 qpzbpf! hhnwlimu: ~bmwppppw­
ubpfibp[! q]lzbJUlll. wqwm umumu tpfi pwu2wpwung t.. qnqwlimu tqwtwpfib­
PI!: '1-w tt hbfig lllwtiU'wlipJbJP. litqwmw4u tp: lJPii2h WJUU tt <l>wp]lq]11Tlbp 
LW Chq qbp.bquwfingmu wubfi qWJUltfi hwfipwhwjtn qbqwqnpb]l zltpltu]lfi 
bwqqmu bli 4wpmn.'j>}1t}l pt}lhpl!: · 

4. tiwptqbp: ::>w4twhwu Uwpqm opwltwu UIWhWU21! 6wptqbpp fiqwtn­
uwup qwqunui t 80-100 qpwu. np}lg 30% lllhmp t 4wqubu pmuw4wu bwqmu 
mlihglU\ nwptqtpn: Cfiq npmu. nwptqbpJ! wlllwhnll.mu hfi opqwap.qu}l tubp­
q]1wJ]1 utq bpJUlJUl uwu[!: 

5 t.. 6. Pwli2wpbqbfi L(UJ.tDDUJ.: Ufifiqwupbppfibp}l WJU fumupJ:! tfibpqllw­
JP WU}Whnll.uw(i mbuwqb:'ltg q]12mu t ufiwgwb fullpbp}lfi , pwjg }lp !izwfiw­
qntpJWUp 2Wt}lwqwug qw Lnp t : lllU1ntJU!WU£Wpbqbfil! fitqwUtnntU t uwpun-

. qwqwli hJmphpp wpmw uwfil! L l}llwfig .'j>bpubfimwJpU wqmfltlmpJwfi 
pwp6pwguwun: Ulifi11P ut2 pwfi2wphqbfip wnltWJntpJmfiJ! filllwuumtu t 
U'Jmu fuupbp]1 ufifiqwupbppp. wll.htlt tmtl JntpwguwliJ!: 5wt{np, pwfi2wpbqbfilt 
L. Ull.Jlllll]_fibpp 4nliDlUUlJ! Mbnwjpli wupufibppfi pwtJU14wfipfi pwp6p t L. 
qpwfig bpqwp.wmt.. tqWhUJWfiuwfi hwpgntU 4wfi qbnt..u ZWUl ambt{wb tqW­
hbp: 

lllmmqpwfi£wphqbfip qbp[! wnwfidliwtqbu pwpdpwfimu t 1IP.2P.Ii h 
pwp6p hwuw4P uwpqltwfig hwuwp: Ujutqbu. nwgpnfiwt ufili11P «nultb opbfi­
plt>> hwuw6wJii. uwpqm ulifi11P opwpwdplif! tqbmp t ltwqull.wb t}lfill WJfitqbu. 
np umwgwb L. bwfuuwo tfibpq}lwfitpp. pwfiw4mpJmlifihpJ! hwliJ!fiqfibfi: fit-
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4. Ub'VlffiTJdbPRbliPP RflUPllllllb lJ:U!llTf~ 

4.1. filnt.r 

U.,....f<hut qWJlUwfiwt}l wll.w. np 211lP[!. Wjli unll.npwi.J.wfi £lllPt!· nppfi ubfip bp­
pbUfi wJfillJ.bu pwuwhpwfipm{ bfip t{bpwpbpt{mu, lliWmi.J.wfimu t ufifiqwu­
pbppfibppg qwpL.npwqntJlifibpP, zwppP,fijQmpl! l:ipqpP, tl.p.w t.. qbfiqwUwqwfi 
opq~fiP,qufibJUltu ~ubfiwmwpwot~.wb fiJmpfi t: Unwfidpfi 4bfiqwliP,fibp, opp­
liwq ubqmqwfi. 99Yo qwqut{w() bli 2PP9 : lJwpqm W2PP gwfigw6lt pwqwfipp 
92%. pnpbpp lt bppltwufihpp 80%, 2mp. t : Qpp q~pLnJU1tpJmfil! I.J.wJwfimu t 
lip.wfimu. np opqwfipqumu pntnp ufifiqwJP.fi fiJmF.bJll! !)lbpubfimfihpp u}1£ngnt{ 
UlJUlhll.mu bfi uP,fi~L w\[bt}l UJ.Wpq mwppbpp. npnfip tnt<1bt}l bfi 2JUllU t.. wJfim­
hbmL. Wpjwfi (npll liM UWUI! t..u 2ntP t) ZP2wfiwnntpJWfi lip2ngnt{ lflntuwqp­
\[nu) qhuw wfihpwdbzm opqwfifihpl!: 
· Qpp 2finphltl{ 4hliqwfip P£P2fihp{! tqwhtqwfimu bU wnwdpq' mmpqn{lw­
Jpli ti.J16w4: lJwPil opwqwfi 1IP.2ltli hwzll.nll. qnpgfinui t 12 pwdwq 2nt{l: liJil 
4nJU1tumfi wlihpwdbzm t opqwliltqup. 4wJmu £hpuwump6wlip UJ.Whlllwliuwfi 
lt wl{btnPl) wqbp[! Oflqwfiqupg hb.nwglibtm hwuwp: lllwm4bpwgfibfip . np znq 
bJ}wfiw40bppfi Ubfip ~bfip pptnfintU, WJI} flhU.WntU ubp S?bpuntpjntfiJ! 4hwufibp 
2P.£Wtqwmlt 2hpuwump6wfipfi' WJUUlbqpg btlillil pntnp hbmhwfipfihJU1l{: P.u4 
Jilpm~hwu . bpp £lllPl! uwpulilt tl.p.wJlt9 qntnpzpwfimu t. pp hbm mwfibtntl. 2tp-
11mpJwfi up. UWU'(!, uwpupfi{! U}Whtqwfimu t pp Unptiwt 2bpumpjntll'(!: "1-pw­
Onll. t lliWJUwliwll.npt{wb wnw2}lfi hwjwgppg wp.mwnng pll.wgnq WJfi li.Iwu­
Ul[!, np znq wuwnwJpli ophp}lli hwpwl{wJ~li bp4p.fihJU1tu [!fiqndill.wa bpL.tnJp 
t ~wp pbJ tuutm: UJqll!Punt{ wphbumw4wfinpbfi fuflwlit.J.mu t ppmltfipP, w}l­
Ul?'IlJUllJlJntfil!. wll.btwgll.mu qntnpzpwgnq 2JlP pwfiw4t! h hbmLwtqbu' hb­
nwgl{nq 2hpumpJmfil!: 

/\ Qplt lllW4WU1! UiWgfibtnt hwtiwp WJU fuUmti 4wu." Dt\JllllU bfi' 6wzbp}1 
dpqhpp., wqwfiqbpfibp.lt hbm: 'bntJliltu4 bpb uhfip oqmwqnpbmu hUp 100 q ~ 
tnpwgpwb U'ltpq, fuWIJ.Ill'\. WUJW qpwfig hbm mmmu blip wnfit{wqfi 15-20 q­
~ntp : 

L Qp[t Ilhllt! tqmntqlibp}l L. pw.U£wJthqbfip npwl!P qwquwll.npuwli t.. llllwfig 
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\fwuufiltJl qnuiwpwJfiU W9PI! 
hwt{wuwp t qpnJ~ 

liJq qhuwmu 2PP unth4nttUbpg pwgwuw4wU tltgphpml nulll.!J.ntu hU qh­
\llll WJfl UWUfipqJ!: PU4 DIJb WJfi lPQpwqnpqwb" t flPW4Wfi 4WU pWQWUW4Wfi 
tltgpml_. WUJ.W 2PP bpl!phtm Unth4ntU! oqqmu t qhUJll WJI} uwulilt41! hw4wnw4 
W9P mfihgiUJ. phbnnq: bp4m qhuwmu tt uwuUp4Uhpp zntP21! 4wquqmu t 
h}lqpWUlWJpfi IJWI1.Wfip: Pfi~pwfi UbO t Wjfl UWUfip4p tltgpwqnpqw<}ntpjntUJ!, 
WJfipwG 4wJmG t qpwU ZP2WUJ.WU1IUJ. h}lqpwmwJpU IJWilWliiJI!. hbmhwpwp· 
211tl1 UJ.Whhtm mfiw4miJJDlfiJ!: l:JIJh WJfl qwUJ.G WJliUJ.lmpU t. np uwhuwfiw­
tlJ.w4mu t uwufip\lll zwpdmUw4miJJlllfil!, WJqUJllup h}lqpwmwgpwfi hwuwp­
tJ.mu t qpw4wfi: '1-pw4wU h}lqpwmwgpw b(i WllW2WQlintU zwpwpUbp}l L. 
uUJllmw4mgUhpp uwqpnunth4mtUhp[1: 

~mpJ! n~ upwJU UJ.WU}lq 1llt2wiJ.wJp ~t pmuw4wU opqwUpquUhpmu maqp: · 
mUbgnq nhw4gpwUbpp hwuwp, WJL zwm qhuwhpmu' Uwh w4tnM uwuUw-
4}lg : liJUUJ.bu. 011}1Uw4. uwtuwpnqwJp (bqbqUwzwpwp) hluYmtltqJ! mbqp t m­
fibGmu Upw unth4mw ubq uwupfi 2PP h}lqpopultt tuupp. UJntupU' 211wb"fi}1 
u}1wguwup, npp hbmhwfipnq uwtuwpnqwU mpnhqnui t UJ.mqwzwnwpp L. 
luwqnqwzwpwptJ 

Ol.U.fi.bp}1Uqhpp qwuw4wpquwU hwuwowJU, 2lllPJ! uUUqwUIJbppfihpnui 
qwPIUJ. t mUhfiwt hhtnhJWL ohbpg' I!PUJ:!.wUJ.bU, ~pq}l4wUJ.hU L. ~)lq}l4wdhluw­
fipqnphfi 4wUJ.tlw<} 2mp: OltnmqUhpp L. pwfi2wphqhfi)l uw4hphupU qwPIUJ. t 
tltfiht Gwh wqwtn 2mp. npJ! 4wPIUJ. t hwfiqbgfiht wfigwfi4wtlt hphntjplihpp: 

tfihpqbtnp4 mbuw4bmpg UJ.tDDl11Pillfi2wpbqbUntu qmUqnq 2PP wuhfiw­
IJntJL oL.J! ~pq}l4wtitluwU)14npbfi 4wUJ.qw<} 2mpU t: liJU qntnpzpwfimu t w­
nw2}Ifi hhpp}Ifi (hiJh tiw4hphu}lfi ~qw wqwm 2mp), L. qpwUnq t uh<} uwuwup 
UJ.WJUwGwtJ.npqwb UJ.WhUJ.wUuwfi qpqw<} opJh4mfihpp 4zn}l pfiw4wfi 4npntu-

tnJ!: liJil 2ntPJ! qmUqmu t uwqpnuwqwfiniJUbpntu (1 o-5 uu-}lg w!J.ht mpw­

uwq<}nq) L. upqpnuwqwUniJGbpntU (10-5 uu-}lg UJ.w4wu tnpwuwq<}n4.): 
t-'bltq}l4wUJ.bu (4wu ~}Iq}l4w11J:!.UpwUJ.bu) 4wUJ.qw<} 2ntlll! (wqunppglmfi 

~wUJ.tJ.wb L. ouunmp4n11hli 4twUqwb) w!J.btlt qd4.wp t hbnwgqmu: UJG 
qmfiqnui t P22P 4ntnlt'l upwgmpJmUfibpntu, u}lgbtfihp}l Ghpl}}lfi L. wpmwppU 
IIw4hpbuUbpntu: 1 

tj!pupwUJ.bU 4wUJ.!J.wb 2lllP~ 4wUJ.qw<} t tltlintU h}lqpopu}ltlmUfihrm!J. 4wu 
qmGtJ.nul t pJmphqwh}lflPwtnUbp}I 4wqumu: UJU 4wpbtlt t hhnwgUht u}I­
u}lwJU p}Iu}lw4wfi owliwUJ.wphml qwu zpqwguwU u}l2ngntl,) 

J.,..Ubb t 2PP qhpf! UJ.mntqlibp}l L. pwU2wphqbU}I wUJ.PWfil!WJpfi hwtn4mp­
JDtfifitp}l UJ.WhUJ.wUuwU qnp<}ntu: Cwm mbuw4lt UJ.Ullll!lPWfi2wpbqhfiUhp 
qqwJmU hU 2PP 4npum}l fiqwmuwup, npp htmL.wfinml 4bqL.g qUonnmqmu t. 
~npgfimu hJmpwtltntiJJmfig: Unqnpw4wU UJ.wJUwUUhpntu pwpu UJ.tnntl1Pwli-
2Wpbqblilt uuwtlt uwu}I P2lt2fihpfi, }I zUnphpq 2PP pwqwpwp l}wUw4}:1 wn4w­
JDtpJwli. qmfiqmu tfi. WJUUJ.bu qn~qwb, mmpqnpwJpli @6w4mu~ bph }lU~­
~U! UJ.wmownfibpn!J. 2PP hhnwgmug P22P9 hwufimu L. wfigfimu t 411l1tnpqw­
~wU uwhUwfig, WUJ.W P22WIJWI1.Wfipg 4npgfimu t pp oqqwb" @6w4J!. UJ.pn-
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umuuwquwa qhUmpnUwUmu t P22P uh2mhqmu qwu up wU\jjmUmu, pulj 
P2P21! WUJ!Illl2DtPJWUJ! pmtwUmu t' hwUqhgUhtml. UJ.tnqp ljwu pwU2wphqbup 
J)wnwuhtmU: liJU hpLntJJ)l! qpntu t UJ.twquntJ:tq wUqwUntlil!: llltwquntJ:tqp. bfi­
J)Wpqqwb- UJ.umtqpwfi2wphqhfimu qhfiuwpwfiwqwfi UJ.liDghufibpli wqbtJ:t w­
pwq hli !!UJ)wlinui' hwliqhg lihtntl ufifiqwjpli wpdhpp liqwqbguwfiJ! 1.t 4ln):J. 
pfiwqwli qnpump pwf16pwguwan: 

lllwhUJ.wliuwu mwq qpqwb- mwppbp opJbljmlibpp q):J.uwllPilllw4wump­
JntUJ! pwnwlihtmu mwpphp t : liJu UJ.WJUwliwqnpqwb- t pwqUwJ)):J.tl qDIIb-nli­
uhpnq, npnugpg qwpLnpwqntJUJ! P22P' 2ntP UJ.whhtnt muwqmpJntUJ! h P22W­
J)llll1Ullipp qwnmgqmb-pli t : lijUUJ.UU, uhp ltllllliJ:!.g bpqmpwml.t UJ.WhUJ.UIUUUIU 
qpqwcr UphJUwu fitwJfiublJl ]uu6nflp unpmp UJ.mmquhpJ!. npnup 7 wuuqw l!U­
pwgpmu qnpgpht t):J.fi qwfiqqwb-):1. 6,3%-1!. ~tpu pwnwubt. puq .PnuqnlJlJwli 
qhqhgqmhp. 4wttl.Pt ljwpu}lp. utppuJ)nz, lllwpuhfi nu\jjw Mb.nwJJ:!.Il, '+nlllbll 
rthtJ:tzbu, ll-ntquUJ.nm unpmbpp UJ.mntqllbpl!, npnlip UJ.WhUJ.wutlht t):J.u 3-5 w­
upu L qn{lgpht 42n):J. 3,3-5,1 mnqnUI!. J)Wnwlibt L qlinnnmtlbt tpli: 

Uumliwpwliwjpli UJ.WhUJ.wliuwli mb]ulintnqllWJntU J!liqmliqwcr t hwuw­
pbt. np UJ.IDDtqpWfi2W{lhqbli}l l.J2np pfiwqwli qnpump 2/3-t! mbq):J. t mfihlimu 
2PP qntnpzpwguwfi L 1/3-t!' opqwliwqwli fiJntJ)hpp aw]uuuwli hhmLwlipnq: 
.!!wfip np 2P.P qntnflzJ:!.wgmun wtlhtJ:t uta ~wlJlbp.p t hwufimu, pwfi zli~wnm})­
Jwfi tlflw aw}uUtlllll ~np Ujntphpp qnpntUIDI!. WUJ.W ~np fijntJ)bpp pwliwqot})­
jntfil! unqnpwpwp pwp6pwlimu t UJ.UlhUJ.wliuwli qhp~mtu : UwqwJli WJU 
«]umwgnuin» hwpwptp.wqwli t L WJfi hwztl.):J. t wnfiqmu UJ.WhUJ..wfiuwfi qtp.-
2mu ppUpwqwli qwqup WJU qWU WJU pwqwqpwowup ppwqwli qnpntUIDJ! n-
pnzbtJ:!.u: 

~mpli mlip. pwqwqwlipli pwp6p 2hpumliwqntJ)Jntfi. DJll! qwpqwqnpp.~ 
qnpb-nli t hwliqpuwlimu UJ.mntqpwfi2wphqtlip UJ.WhUJ.wliuwli l!li})wgpmu 
2hpuwumpnwlip lJlnpp uwhUwlifibpntu L qwpnwmL mwmwlimulibpp pwgw­
uwqwli wqqbgntpjwli ~bqnpwguwli qnpb-ntu) 

4.2. Ulllltswt}ntqbhr 

4bliqwlip opqwlipquuhpp mwpphpntJ)Jntlil! n~ l.J.buqwlip liJmph1l):J.g UJ.WJ­
uwfiwqnpqwb- t wnw2pli htpppli uUJ.J:!.mwqmglihpp wnl.J.wJntJ)JWUp: rtpwlip 
qwqumu hli qhliqwlip P2P2lihplt L hJmutlwb-vfihpp h):J.Upl!: Unwlig uUJ.J:!.mw­
qmglihpp wlihliwppli qtJ:tlibpli lijntpwlJln]uwliwqntpJntlil!. uqwlilihpp qcrqqh­
tnt l!lirpnliwqntpjntliJ!, lijwpqwjpli qpqnntUJ!, wnli nt qwpqwgnttil! L WJLli: 
UUJ.J:!.mwqmgwJJ:!.fi UJntp t liwL wpJwli qtluwtlnJl pwqwJlllpm' hhUnqtnpplil!: 
UUJ.PmwqmgfihPI! :phputlimlihpp. qwpLnp uwuli hfi qwqumu: .PlimpJwli uh2 
hwzqqmu t upli~L 1010 

- 1012 mwpphp mtuwqp uUJ.Pmwqmg , npnligpg qwqu­
qwb- h~ pntnfl ljhfiqmlip o{lqwlipqulihpJ!· uljuwcr wlimbuwlihtJ:!. tl.):J.pmulibppg 
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ultli~L UWJllll!: lljq pwfiwqntpjntlipg uwpqm o{lqwliltqumu ljwli unm 
5.000.000 mwpphp uUJ.Pmwqmglibflp upwgmpJmliuhp, npnugpg hwJmup hfi 
up.u]lWJil 1 000 uUJ.):J.mwqmgp nzqppm ppupwl.J.wli l.J.wqul! L l.J.wnmgqwb-pl!: 
rtpwligpg «wuhfiwznzwlJlhtJ:tfi» t uwql!. npl! hwuwpJw wuJ!Illl2ntl.J:tli l.J.wqu­
qwcr t l.J.bpwmpli uUJ.Pmwqmgpg: l>ppflpli uUJ.Pmwqmgpg t pwqqwgwb- uh­
mwpu]l ptm. Dflt! mwtJ:tu t zhp.wup nrum: UUJ.):J.mwqmgfihp.p I!PUPWJDtU wuh­
fiwqwp.uwuwhp.wzfi WJU t, np qhpJ! lizqwb- hW{ljntpwqn{l u}ltJ:!.wPIJfihpp hwu­
Uilll pwquwqwfintpJntfil! qwquqwb- t l!liqwuhliJ! pfintpJwfi uh2 mwpmcrqwb-
20 wupfiwppmfihpltg: '-l..hp2J:!.fiuhppg 8-t!· mflpUJ.um:PwfiJ!. :Ph<iP.twtwfipfiJ!. ut­
J)):J.nlipliJ!. mp.bnlipliJ!. tlwtJ:!.lil!. tbJgJ:!.lil! L pqnthJgfllll!. pui.J. lJlnpp h}Ib}uwfihpp 
hwuwi1 fiwL hpumlnlJ.lfil!. wlilJln]uwppfihtJ:t hfi . wjuplipfi otiqwfipqumu ~hli 
l.J.wpnq upuphqtlht. hhmLwUJ.hu UJ.hmp t J!uqmfiqtu uliuqp htm: 

Unllll I.J.bfiqwli}lutpp tlflw I.J.wmwpqwb- 1Jlnp6bpJ! gmJg bfi mwt):J.u' hJ)b 
ufiliq):J. opwpwdfimu pwgwl.J.wJntU bu uUJ.J:!.mwqmglihflJ!, WUJ.W pu~ 6Lntl ttl.J.b­
pwl.J.ptl.):J. qhliqwfipli . fipw WUJ! zmumq l}qwqwpp. L liw quwhwfiw: liJil 
qwpLnpntf}JntUJ! hwztl.):J. wnlibtntll838p. hntwliqwgp qtliuwppupl}nu lTmmt-
11! uUJ.):J.mwqmgfihppfi mqbg utq WJl wliqwfimu· UJ.Itnmhpli. hntfiwltwli UJ.Itn­
nnu (wnw2):J.fi). wjuplipfi «wnw2uwl}wpq» pwnpg : Ujdu qpmntpjwli ut2 L 
llnopJW tuwllpmu WJil tpi.J.m mhpuplilihpJ! hwqwuwpwUJ.hu oqmwqn{lb-qmu 
1li: 

8wuqwgwb- uUJ.J:!.mwl}mgp wupliwppqwJpli qwquJ! qfiwhwmhtm hwuwp 
llJfi hwuhUwmqmu t hwtl.):J. 6tl.):J. uUJ.J:!.mwl.J.mgp hhm. npmhq wupfiwppmfihpJ! 
~hpl.J.wjwgqwb- hli npwqWUJ.hU L pwfiwqWUJ.hU wuhliwhwt.\.wuwpwl.J2nqwb-
6Lnq: bpb mtlJwt uUJ.):J.mwqmgli uh2 qpwligqmu t npnz UJ.Wqwu· 61.\.ntU tqwb'p 
hwuhUwtnntJ)JWUp. WUJ.W WJfi qwppp mfip wphhumwl.J.wfi wt.\.htwguwfi : "Uhp­
l.J.wJmuu. ppupwqwfi upupbqp uP,2ngnq hliwpwqnpntJ)jmfi qw UIDWUWtnt pn­
Lllfl wlilJln]uwpplihtJ:t wupliwppntfibpJ!. puq utp):J.nlipfiJ! L tJ:tqpliJ! umwgqmu 
hU WPilJmliwphflwi.J.wU pwliwqntpjntlifibpnq: 

Uwl.J.wjli . pfi~UJ.hU \jjwlipli t gntjg mwtJ:tu, wupfiwppmfihpp W1lhbumw­
qwli wt.\.htwgmulihpJ! Lu UJ.hmp t tJ:tuhfi uwhUwfiwlJlwl.J., npnqhbmL qmwfiqw­
qnp t ltU~UJ.hU qpwfig UJ.WI.J.wut! ufifiq):J. ut2. WJUUJ.bU tt wqbtQnti.J.J!: UUJ..Jlmw­
l.J.mglibpp uhb' pwliwqntp}ntfifitpp upumbuwmplt oqmwqnpb-ntUJ! qwpnq t 
hwliqbgubt pwgwuwi.J.wfi WPilJntfiplibpp: rt{lwfip b"wliflwpbnfimu bfi UWlllll! 
L htl):J.4wufihflJ!, qwnlimu mwpphp h):J.tlwfiqntp}ntfilihpp WJ.U!Jmp.: ~wzqbqzn­
qwcr uliuwfi hpumfipfibflp hwuw6wjfi . ~wlJlwhwu uwpqm 1 ltq ltznp. hwzqntl 
UJ.hmp t opwl}wli (!liqmfitl.):J. 1-1.5 q uUJ.Pmwi.J.mg: ~liq npntu. uUJ.):J.mwltmgw­
Jltli ufimliqJ! UJ.hmp t hwuwmhqht WJt ulifiqwmbuwqlihplt' UWflUJ.bpp.. wb'­
]uw2pwmfihpp hhm: liJUUJ.hu. lilt2ltli hwztlntl uUJ.Pmwi.J.mgfihpJ! UJ.hmp t mwfi 
opqwlipqupfi wlihpwdbzm tfihpqpwJp unm 12%-1!: ~fiqhwlimp uUJ..Jlmwqm­
gwJpfi hwzqhqznp. uh2 l.J.bliqwfiwqwfi crwquwfi uUJ.):J.mwl}mglihpJ!~lll.bmp t 
l}wqutli 55%: 
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~wli2wphqhli}lmwpphp mhuwqfihpmu uUJ}lmwqmgfihp}l pwfiwlm 2%­
}lg ~}1 wfigfimu. }luq utmmqfibpmu qpwfig pwfiwqg mwmwfil\mu t 0.4-0,9% 
uwMwfifibpmu: fchuttll umfiqbpg utwpmfiwqmu bfi 1.5-3,5. }luq ~npwgw~fib­
Pif u}lli~L. 28% uUJllmwqmg: 

OfiWJW~ uUJllmwqmgfibp}l plt~ pwfiwqntpJWfiJ:!. qpwfip U}IDDlllPWli2W­
pbqbfi}lutwhutwfiuwfi J:!fipwgpntu Ub~ qbp bfi qwmwpntU : liJUU}bU, qwpmn­
:)>}ltP UJWhUJwfiuwfi J:!fipwgpmu hppbUU mhq}l t mfibfimu U}12ntliP qnp2wgmu. 
npJ:! l)Jlwfimu U}Wpntfiwql\nq mltiUlq!lfi wultfiwpptl}l ll.Pw utnlll:)>hfintonululw­
qw :)>tpubfimlt wqqhgmpJwfi hhmt.wfipli t : 

Opululwgw~ fiJntphpJ! hbmwqwJntU qnfiqbfiuwgl\mu bfi ' wnw2wgfihtnll. 
uh qmfiwl\npl\w~mpJmfi : Pwg}l qpwli.Itg . pmuwi.J.wfi ~qmu mUbgllll op­
Jhqmfib}t}l untn uUJllmwqmgfihpJ:! ub~ uwuwup umli.mu bfi :)>bpubli.tnfibp}l 
qwqup ut2: 

. 4.3. LJ:mll:ulbhr 

~muwqwfi ~wqmu mfihgllll iP\lllUlfihp}l wubliwmwpwcl{w<} UbpqWJW­
gmg}l~fih}li! 6wttUJ.hpfi bU, ntmfip uthtnp t qwquhfi uli.fiqll wlit}lnluwJlpfibiP 
U:wu1_1: Ni~UJ.hu h mqpmwqmgfihJlJ!. qpwfip wtqwlutqmU: bfi qhfiqwUwqwU 
P2lt2fihp}t qnJl~ntlibnt}}JWii up zwpp qnqU:hpJ:!' Utnfihtml. P22W}}wqwfiplt qwq­
Up U:h~( wtqwlml\mu hfi fipwfig (!fitnpm{p pwt}lwfightlmt}}JlllfiJ:! mwppbp uitw­
gntpJntfiUbpp fii.J.wmuwup : Op}lfiwq. Ufl2P22WJ}lfi mwpw~mpJmfimu fiwm­
p}lmu}l pwfiwqntpJntfi[l wl\hiP t . pwfi P22lt fitpumu. }luq qwtlmtli}l t. uwqfih­
qlmu1p pwfiwqmpJntU[l P22ntU hwuwtqwmwu}uwfiwpwp 40 t. 15 wfiqwu w-
4h1P t. pwfi ufl2P22WJ}lfi mwpwCntpJmfimu: '1-w WPllJmli.p t Ciwptqhpp qwp­
qwll.ntl}l~ qhp}l: 

'fiwptqb}ll! li.wh tfihpq}lwJ}l WJU!Jnlp hfi: bph l}bliqwliwqwli opqwli}lqUJ:! 
hpl}wp d:wuwliwl} uU@ 6wpUJ ~UJWpntUw411Il uU!iqnq, WUJW O}tqwli}lqumu 
UJ.Wpllt!iwl}l{nq 6wptqhp[l CW}uUhtntQ hbtnn WJ!i lwnttWUW, ql}npgfip tnWp­
pbp h}lllwfiqntpJmfifihp}l Ul}wmuwup }lum!i}lmhtnJ:! L. l}uwhw!iw: 'fiwputhPJ:! 
fiwh tW\{ ubl}mu}l~ tfi : Opqwfi}lqumu hwtnml} (i2wfiwqntpjntli mfi}l bfipw­
uwzl.J.wJ}lfi zbptnJ:! . DpJ:! WUJWhnl{ntU t !ihpp}l(i opqwfi(ibpp l}Wjnt(i 2bpUWUtnp-
6Wfil!: liJUtqbU. UWpqnt l}bUp}l 2hpuwutn}l6wliJ:! l.j_wpnq t iPUht 18°C. l{hp2W­
qnpntpjntfifibp}lfiJ:!' l0°C. WJfi qtuwmu. bpp fitpp}lfi opqwfifibppfiJ:! 37°C: 

OliWJW~ UJmmqpwfi2wp.bqhfi[l p}l~ pwfiwqmpJWUJ! 6wpUJ. t U}Wpntfiw­
qmu. l{hp2}1fifibpu l}wpt.np qbp mfibfi qpwfig qhfiuwqnp~mfibmJ)JWfi J:!fipwg­
pmu: C).pwfip pwl\wqwfilt(i tUhpqwhwqbgwC Gjntpbp bfi hoM uwuwup tqw­
zwp.wJ}lli fiJmpbp}l ohnll. qmmwql\mu hfi wllliwU l}bmbpntu. wnwliofiwUJ.bu' 
uhpuh}ll}tU: 

~Jmpww tqmmeywfi2wpbqhfimu 6wptqhplt l!fil}hwfimp pwfiwqntpJntUJ:! 
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w wUgUmU: 1 %-}lg : UwqwJfi pwl{wqwfi ubb t 6wputhp}l pwfiwqmpJntfii! 
lJ.bqhJ:! <}w<}qnq zbpmmu· qmm}l\}nttWJntU: Op}lfiwl}. lufi6np}lU}tnqwuumu qw 
0.2. qtqt.mu· 2. ubpubpntu' u}lfi~t. 14% 6wpUJ.: .2wfi}l np nfilJ.mqwqnpUhp}l oq­
mwqnpb"hlll uwun ubpubpfi bfi . wutw qpwUp 6wpUJ.hpntl wuhUwhwpnmm 
utWhutwfiuwa opJhlJ.mfihpfi hfi' qpwfigmu utwpmfiwl}tlmu t u}l!i~t. 60-68% 
6wpUJ: 

Lltutlllllihp}l zwppltU b(i U}WtnqwUmu Uwh unuwUJntpbpp, :}>nu:)>wmlul­
fibpf!, mbptqbfinlulfihpJ:! h npnz tpbpwJ}lfi Jntqbp: u-nuwfiJmphp~ UJIDflP qhql.tJ:! 
b"w~qnq lJ.mm}tlJ.nttwJltU zhpmp quuwtJ.np pwqwqplt~ uwua bfi : .2wfi}l np 
qpwfip mfibfi hiunm:)>np· (2ntP tJ.wfinq) hwml}ntpJmfi. UUJ.WUtnmu bfi utl1lll.P 
uwl}bphu}l l\PW 2PP ~lJ.mtnwlJ.tlhtmfi : Y:mm}llJmtwfi . qtluwtlnp wnuwup. pwq­
qwgwb" t qmtnpfiltg . np'(! tnp}lmbpUJ.hliwj}lfi u}lwgmpjntfi t: 

~hppwhwl\wp}l . t}ln}uwqpuwfi . l!hnfiuwfi-phnuwpwt}luwfi '(!fipwgpnu! 
T.J.nttn}llJ.nttWJ}lfi zbptn)l UJ.WhUJ.Wfilltll[l zwm lJ.wpl.tnp t. pwfi]l np. pwgp 2Plt lJ.n­
pmutn{! UWhUWfiWt}lWqbtntQ, WJI} zbptnJ:! fiwh qwphnp }unmfiqntn t UWiipt­
(ibp}l' qbtqp. UltnDtq[l pwt}lwfightm 6wfiwUJ.wph}lfi: 

J 4.4. Ub}uw2rhr 

~Opqwfi}lqu}l qnqtlltg lllwhwfi2tlllil tfitpq}lwJ}l 50-70%-1! wlllwhnqqmu t 
wb"luw2php}1 lJ.nqdltg : OfiwJwC fipwfi . np WJU }uup}l u}lwgmpJmufihllJ:t pwfiw­
qmpJmfiJ:! UW11Ipll opwpwctfimu qqwtlmphli wl{blll pwp6p t . pwfi uUJllmw­
l}mgfihp}lfi{l t. l'iwptqbp}lfi{!. opqwfi}lqumu qpwUg UJW2WPI! uwMwliwt}lwl} U 
UJI} U}Wtnl'iwnnq wc}uW2Phllt! qwfinfiwqnp qbptqntl tqbtnp t UJ.Wpntfiwqtlhfi 
ufifiqntu: 

UfifiiJ}l uh2 oqmwqnp~nq wc}uw2php{! pwquwqwfi bfi . pwJg pltupw­
uthu flllhfig}lg fibp\j_WjWglimu b(i WJU qwu WJfi U}lill2WPWJ1libp}l Ulwpphp bp­
qwpntpjmli mlihgllll zqpw: Oppliwq, OUtWii L. qllllJ.nqblif! qwqul{w~ b(i qum­
l}nqwj}l (}uWflfli'J.W2WPWP) Ufiwgnpl}fihplt Ubb" pwfiwqntJ)jlllfi}lg. unqn}lWqwfi 
zwpwpwl{wqj! (bqbqfiW2WPWJ1)' qumqnqwjp u :)>pntlJ.tnnqWJ}l (UJIDIJ.W2W­
pwp) upwgntpjntlifi t . tWl!tnnqwfi (qwpliwzwpwp)' qUntl.J.nqWJJl h qWLWl!tnn­
qWj}l UpwgntpjntU{! h WJtfi : 

Uc}uw2php!! ppblig · wfit{wfimU{! umwght bU WJfi pwli}l zlinph}ll{ , np 
~wquttwc bfi w~}uwclip, pptlwcfi}l h 2PWbfi}l llnthl!nttfihp}lg: Qfiq npmu, 
ppt{wc}llit! t. 2PW~}lfil! qmfitlmu tfi WJfi hwpwphpntpJwup. ltfi~ \?pntu. WJ­
u}llipfi 2 wmnu 2pwcfi}lli hwuwtqwmwuJuwfimu t 1 wmnu pptlwC]lfi : Op}l­
Uwq. luwqnqwzwpwp.J!. qw 6 wmnu wc}uwcli}l t. 6 llnthlintt2PP ultwgntpjntli 
t' C6H 120 6=C6(H20)6, bqbqliwzwpwpQ' CI2(HzO)u . outwfi' [CG(HzO)s]n h WJtfi : 

~wg}l Uztlwb"fibp}lg. ufiUl}}l. wnwfi6fiwUJbu pmuwqwfi cwqntu mfihSJilll­
libp}l. ub2 UJWJllttUwqqmu hfi npnzwlt}l pwfiwlJ.mpJwUp pwquwzwpwpfihp' 
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l)wqwUf}wUJmf}. htupgtumtnqw. UJhlJmpli : ,_ 
Ubtuw2php}l opwi.JmU UJWhwfiYI! l)wqumu 1: 400-SOOq: UJq UJ.Whwli21! 

q\lUwtlnpwUJ.hu wutwluuNnui t pmuwqwli ulifiqp up2ngntl (hwgwhwm}lq L 
wJt). npnfigmu wb"}uw2phpp UJW!illtfiwl)ntl)Jntfil! qwqumu 1: unUl 75%: 

Cwpwpfihpl! mwpphptf.mu bU ppwppg pwqgpnti)JWUp: liJUUJ.bu. bpb l!li­
qntfiblip. np untf.npwqwli zwpwpwtlwqp pwqgpntl)Jntfi{! hwqwuwp t 100%-}1, 
WUJ.W UJ.UlllWZWPWPP pwqgpntj)jntfi{! q\ltfip 173, pfitlhptn zwpwpitU[! (UJ.tnqw­
zwpwp}l L }uwqnqwzwpwpp tuwnfimpq) 130. tuwqnqwzwpwp}lUtf 74. pu}ltn­
qwJlllii!' 40, nwulinqwJ}lfiJ!' 32.5 . qwtwnmnqwJpUJ!' 32,1, nw:PplinqwJpli[!' 
22.6. qwpfiwzwpwppliJ!' 16%: 

\llb"}uw2php}l JmpwgmUJ! opqwU}lqup qnqupg mwppbp ufifiqwtii)hppfih-
11}19 mwppbp t' pwfi2wpbqh!ifihplt w~}uw2php[! Jntpwgtlnui b(i 85. }luq qwl)­
Uhqhfi}lU[!' 98 mnqnuntlt 

f"\U~UJ.hU WJl ufiliqwJJ.lG. fiJmphpp. WJfiUJ.hU l:t w~}uw2phplt oqmwqnpbm­
Uf! UJhtnp t tltfi}l2wt}l}l uwhtiwfiG.bpmu: ~}lzhfip hG.qqwqwG. wnw()-n' pwqgpw­
tlbfillPP mhuwqlihpJ! zwtn tfi. 1.1Jl1lUl2lllPJntlil! ubqG. t: UpJwfi ut2 zwpwplt 
UJ.W}IDtfiwqmpjlllliJ! UJ.btnp t l}lu}l 80-100 U}ltltqpwu 100 U}ltP!lJ.UlpP, tib2 : bph 
oqmwqn}lbtlmu hfi 2W\fl}lg wtlhllt wb"}uw2php, WUJ.W zwm WJt ufiliqwJJ.lfi 
fiJmphp, Umjli ptlmu L uUJ}lmwqmgUhp[!. qwpnq bfi tlhpwb~ht 6wpUJ.bpll: liJu 
qmwuqJ! fitlwqmu 1: UJ.lfli}W2wpwpp oqmwqnpbllwfi qhuwmu: 

ltwpLnp t uUuqmu f}WI}Wfii)WfiJnti)}l. UJhlJ.tnpfiwJpfi UJntpbpp L WJL pwq­
uwzwpwpG.hpp wnqWJlltPJDlfi]!: OUWJWb fipwU. np uwptpu UWPUilil.WlJ.wfi 
opqwG.G.hpJ! 2tG. wpmwqpnui i)wqwUpwfiJntpl! tn~ :ptpubG.mfibp, opw­
qwfi u}12ltfi hwz~ntl wG.hpwdbzm t oqmwqnpbbt WJll G.Jmp}lg unm 25q: UJfi 
qpqnmu 1: umwunpuwilflpwJpfi mqm tnp6wl)WllWUpi!. npntf. L. fiutwummu t 
ufiUq}l mbqwzwpdllwfi{!: lllbqut}lfiwJ}lU UJntphpJ!, npnUgntf. hwpnmtn bfi 
uttnmqpwli2WPhl}hfiwJ}lli uzwqwpmjubp}lUJ.tnntqUhp{!, ntfibli bwfip uhmwq­
fihplt hhtn qnUUJthpu upwgmpjntfifibp qwqtibtnt L. qpwfig opqwG.}lqu}lg hb­
nwgfibpu hwmqntl)Jl1LG.: liJq hwmqntpjwG zunphptl UJhtnqpfiwj}lli G.jmphpli 
oqmwqnpb"\lntU bli qwfituwpqbt}l~ ufifiqwmbuwqG.hpmu nwq}mUmqtPqlihpp. 
~wUp uhmwq!ibp}l. tnwpphp pmliwqnp liJntpbp}t hbnwguwfi hwuwp: 

U}l2llli bwfipmpjwli :P}lqpqwqwG. wztuwmwG.p qwmwpblltu w~tuw2ph­
Pll opwqwU UJ.WhWG.2I! 2W\flwhwu UWPJlllt umn qwqunui t 400-SOOq. fimJfi 
pqmu' OULW' 350-400q. u}lwzwpwpfihp L hpqzwpwptibp' 50-lOOq. UJ.bqm}tfi u 
pwqwlipwfiJmp' 25q: 

Ub}uw2pbp}l q\lllwtlnp wqpJmpfihpl! UJ.Wpntfiwqmu bu WJll fiJmpbp"(! 
hbtnLJWl pw!iwqmpJndiubpntl' mwpbqwUp hwg' 42-45. gnpbfi}l hwg' 43-50. 
hfiqqwgnpbfip awqwp' 64. uwfipw6wtf.wp' 70. pp}lfi6' 72. zwpwpw~wq' 95-
99. qwpmn:t>P.t' 20. uUJ]lmw\t qwqwup' 5, Mbpntq' 9. qwqwp' 7-8. 6wqliqbq' 
10. tuwqnq' 17. }ufi6np' 11%: 

\!!hnmqpwfi2W}thqbfimu UJ.Wpntuwqtf.nq wbtuw2phpl! pwdwliqmu bfi h-
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pbp h}lufiwqwli qwubp}l' upwzw~,?wpubp (unlinuw}uwp}u}Ubp qwu unfinqubp). 
uwlJ.wttwzwpwplibp (ol]lqnuwfuwp}lquhp, ol]lqnqG.hp) L. pwquwzwpwplihp 
(UJ.numw}uwptulfibp qwu UJn\lUlqfibp): 

OltnntJtfihpntU L. pWfi2Wphqhfintu zwpwpfibpp UJ.Wpntuwqntpjntli[! 
qwp6G.mu t qpwG.p qpw®! UP2WtlWJP uwUptatpp hwuwp. L hpb utnhqbqmu 
bli UIWJUWiifitp. bpp uwfiptlibp{! ununp bfi qnpbmu qbUJll P22P UJWpntliw­
qntpjndi{!. WUJ.W qpwfig oqmwqnp()w() q!luwtlnp fijntphp[! zwpWpfibpfi b£U 

l,....U}lwzwplllplibp)lg UJ.tnntqpWU2WpbqblintU hwliq}lll}nl11 h!i U}tni}WZWPW­
lll! 1 tuwqnqwzwpwp[!: lllwpmuwqqmu t fiwL. qwtwpmnqw. uwUunqw. unp­
pnqw. wpwp}lfinqw.JADtllP tiztlwb u}lwzwpwp(ibpf! }lpb!ig!J.g fib}lQWJWQfintu 
hli hhpunqlih}l' 6 w~fuwbu)l wmnu U}Wpnt!iWqllll zwpwp(ihp: Awgp wqwm 
U}Wpntfiwqmu}tg. WJU u)lwzwpwpfihpfi. WJU qwu WJfi 6Lnq L WJtzwpwpfibpp 
hbm umumu hfi uwqwqwzwpwpfihpp qwu pwquwzwvwpfihplt qwqup ut2: 

\J,Jw(Iwttwzwpwpfihp[! }tpbG.g Untb4mtntU UJ.Wpntfiwqmu bfi 2-10 u}lwzw­
pwpwj}lfi U}lwtlnp(ibp, npnup ppwp uJtwgwb bfi qt}lqnq}lqwj)lfi qWUJ.hpntl : 
liJU qwu}l wutUwtnwpwb"t{wb" zwpWpJ! l:iqhq!iwzwpwp!i t (mufuwpnqw. 
6wqliJlhqwzwpwp): lijfi 4hfiQWJtntU wubfiwzwm oqUlwqnpb"tlllll zwpwpfi t ' 
zwpwpwttwqll qwu uwutttwo- qmnp!itpp 6LnVUJfi qwquttw~ t tipi.J.m uitw­
zwpwpfibp}l' UJUli}Wzwpwpp L. PtWI}IlilWZWpwpp UJlwgmupg: lttfiqwfi}l P2P2-
Ubpnni :ptpubfimubp}l wqqbgntl)JWG. fibppn' WJfi mpnht{mu t bpqm lintbltmt 
uJtwzwpwp}l: vntJfi pWiiJ! tnbq}l t mfibG.mu, bpb hqbq!iwzw~,?wpp 2PWJpfi tnt­
bntJPI! tfipwpqtlmu t 2hpUwJP.fi uzwquw!i ppm li!l2wttwJpntu: UJu qtuwmu 
WDW2WQW~ UJtwzwpwpfibpp tntbntjpf! qpntU t «pfitlhptn zwpwp» Wfit{wfint­
UJ!: liJu unmghul! qppwnttmu t npnz n2 wtltnlnltwJpfi tuu}lw!itp)l wpmwq­
pmpJwfi duluwfiwq ozwpwi.J. umwfiwtm L. hpntzwqbqbfill wpmwqpmpJwfi 
mttufintnqpwJmU: . 

btllJ.zwllwpfibpll UJmu fihplJ.wJwgmg)12fihpJ!' utwpJ:mqwG.. twpmnqwfi. 
owumqwU. tnphqwtnqwfi . qblipJmpJ:mqwfi. flli2UJ.hu UwL. bnwzwpwpfihpf!. 
pwnwzwpwplibpf! L. Ujntuubpf!. Wjfipwfi l:t ut~ mwpwbmu 2mfibfi: 

[pwquwzwpwpfibp]!, npnfig bppbU!i wfit{wfimu bfi n2 zwpwpwfiuwfi 
pwquwzwpwpfibp. qwpL.np Jlbp hfi qwmwpmu UJ.tnmqpwfi2wphqbli!l qw­
nmgtlwbpp wupntpJmUu WU}Wlultlbtm qnpbmu: UJq uttumownnt{ pwquwzw­
pwpGbp}lg ' pwqwfipwfijntpf!, qpuwpwqwfipwGJntPJ! (hbU)lgtunttnqw). uth4-
lll}lfiwJ}lfi fiJntl)hpf! wn qbpUJ. wfit{wuttmu tli qwllntgtlwbpwJ)l!i (umpntqmm­
llWJ}lfi) pwquwzwpwpG.bp: UJU zwpp}lu t UJWtnqwfimu fiwu OUtw'!.} 

!0-wqwfipwfijntpi!' IlW J:uwqnqwzwpw}lp pwquwp)ltl UntMimtfibpp upw­
~llllPJntfifi t uhq zqpwj}:l ut2 : lijl} U}wm6wnnq pmfiq bWpwqwfi pp@ ut2 b­
nwgfiblltu pwqwfipwfiJntPI! mpnhqmu t tuwqnqwzwpwpp (npU oqmwqnpb"­
ttnui t Ulb}ufipqwqw!i uuwpm umwfiwtm tqpngbumu): lTntnwtlnp hwzttwpq­
lihpntl ubq untbi.J.mt pwqw!ipwfiJmp}ll}wqumu qw 1400-pg u}lfi~L. 10000 tuw­
qnqwzwpwpwJ!lfi ufiwgnpq: @'wqwG.pwUJntPI! }lp wutf.wfil11Uf! UtnUlQht t Wjli 
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pwfill hwuwp., np. pmuwqwfi b-wqntu mfihgllll opqu.tfillqufihp.ll P22WJlWrtwfivll 
uhb UWUJ! qwqumu t WJI} Ujnt}:}J!: fchuqwfi}:}Wfijnt}:}J! UWJlillll op.qwfillqumu w 
UWpUt\ntU' hWUWUJ.WUlWUiuWfi ~hp.Uhfimll pwgwqWJllt}:}JWfi UJ.Wmtiwnnt\. 
uwqwJfi WJfi wfiUJ.WJUWfi UJ.hmp t UJ.Wp.ntfiwqtfil ufifillll qwqumu. np.lllhu pw­
LWUmWJllfi fiJmJl. npfi wUJ.whm{mu t wqllpwJllfi mp.wqmll fihp.pllfi uwqhp.hull 
qpqnnuit! t... pwp.6tiwgfimu IlPWfig qbqt\htnt (UJ.hpllumwtmllqw) mfiwqnt}:}Jnt­
fit! t....ll qhp2n. odudiqwqmu t ulilillll mhqwzwp.dllfi op.qwlillqumu: 

~JntJlWW pmuwqwfi bulqnui mfihgllll op.qwfillqtilihp.ntU 4lmwvwqwli­
J}WfiJmvll /hhUllghunqnqw/ UJ.Wp.ntliwqntJ}JntfiJ! uhb ~t: UJfi qi}uwt\np wn­
uwup UJ.wp.ntfiwqt\ntU t pntjuhplll}lwjmwgwb- tiwuhp.ntU' uhpuhp.ntU. J!fiqntJ­
qllqtihl.llntU. }:}hl}lll Uh2 t... WJLfi: 

4:wp.t...np. pwquwzwpwp.fihpllg t outwfi: '1-p.w hwmpqfihpll ~wl}lhpt! mw­
mwfit\mu hfi mwp.php. pmJuhp.ll unm 0.002-llg \Illfi~t... 0.15 uu-11 uwhUwfifih­
p.ntu: UnwtJ.ht tunznp. hfi qwp.mn~lllll outwJll hwmllqfihp.J!: OutwJll ppullwqwfi 
qwqup 96.1-pg upfi~t... 97.6%-1! tuwrtllllWlwpwppg qwqut\wb mwp.php. pwq­
uwzwpwp.fihp. hfi. np.nfip JlJlt\WJPfi hllllPntll@ qhUJ.PntU mwtllu hfi JuwrtllllW­
zwpwp.: Pwjg OUtWfi upwmwpp. pll\Illwqwfi upwgnt}:}jntfi ~t' IlPW qtuqumti 
hwjmfiwphpt\ht hfi hwfipwJpfi mwp.php. pwp6p tinthl!muwp. 42lm mfihgnq 
}:}}:}ntfihp: 

OutwJp wb-Juw2P.WJpfi uwul! qwquqwb t hp.qm mpllllt pwquwzwpwp.fih­
p.pg' wup1nqw t... wllptnUJ.hlimllfi : U\IP.tnqwfi }uwqnqwzwpwp.p llnthl!nttfihp.ll 
tillwgnt}:}Jntfifi t UJ.Wp.ntpw6t... l}lwvwvtlwb 2llJ:lWJP uh2: Uupl_JlUJ.hlimllfii! 
mwp.ptqu{mti t wtilltnqwJpg fip.wfint\. np. Gzqwb zllJ:lwfi mfip pwquwvPtt 6Jm­
rtmt\np.ntufibp.: 

OutWJll wp.dhpwt\np hwmqnt}:}Jntfifihp.llg t Jnlllltntb-ntJJlP hhm qwUJ.ntJm 
qntfiwt\np.ntti mwm: Cfiq np.ntU, qwlllntJUl qntfiwt\np.ntti mwtllu t Jnllll u wup­
lllQWJlt upwgm}:}JntfiJ!. puq w\IP.tmqhqmpfip hhm umwgt{mu t qwp.up.wuwfim-
2W4wqntJfi upwgnt}:}jntfi: llju hwmqnt}:}jntfifi oqmwqnpb-t\ntti t UJ.mntqfihp.p 
hwumfint}:}JWfi wump6wfit! np.nzbtm hwuwp.. pwfip np. hwumliwgtiwfil! qm­
qwhhn fit\wqmu t outwJp pwfiwqnt}:}Jntfil!: ~hmuwUJ.hu. hJlh UJ.tnntrtl! t!fil!rtti­
tlll Jflllll tntb-ntJJlP uh2. WUJ.W ou1w UJ.Wp.ntfiw4I1Il tiwuhpl! qumwfiwfi qw­
UJ.nLJUl qmfiwt\np.ntu: 

Pwquwzwpwp.fihpp qwupfi bfi UJ.Wmqwfimu fiwt... UJ.hqmpfiwJpfi UJmvh­
P.I!: upu~t... WJdU UJ.hqmpfiwJpfi UJntJlhpp qwuwqwp.qntU{!. ppupwqwfi qwqU{!, 
l}ln}uwfiwqnt}:}Jntfil! U1Ptl mumufiwullp.t{wb- ~hfi: UwqwJfi up pwfi UJ.wpq t. np 
WJU Ujnt}:}hP.I! pwdwfit\ntU hfi hiiqnt tuupp' 2pntU tntbt\llll UJ.hqmpfi u 2p.ntti 
amb"t\llll UJ.hqmpfi: '-l.hp2pfiu qp.ntu t UJlll1mnUJ.hqmpfi wfit\wfintti{!: 

Qp.ntu tntb"t\llll UJ.hqmpfil! pp.hfillg fihp.qwJwgfimu t pwquwzwpwp.. np.I! 
qWLWPtnntp.nfiwvvtiP pwquwvlltl uUwgnJlllfihp.p upwgnt}:}jntfi t: Cfiq np.ntU. 
WJillllJ:lWfi mwpphp. UJ.tnnlllPWfi2fiwp.hqhfimu qwp.n.q t mfihfiwt mwp.ph11 hp.­
qwp.nt}:}Jntfi u tllUht mwpphp wumptiwfip uhvopuptwgt\wb-: 
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Unwt\ht pp~ t munuiUwupt{pwb- UJI1IltllllUJ.hqtnpfii!. pwfip np. WJI} UJntJlp 
umwgntUI! tiwpmp. pfiwqwfi tfiltiwqmti qhnt...u w pp.wqwUwgtlwb: 

::)Uwjwb- wJli hwUqwuwfipllfi . np UJ.hqmpfiwJpU UJntJlhP.J! UJ.tnntl1PWU2w­
phqbfinui tqwp.ntfiwqt\ntU hfi n~ zwm pwfiwqnt}:}jntfifihp.nt\' tnnqnup hWpjnt­
p.hllliJlllWqwfi Uwullg tipfi~u 1-2%, uwqwj(i WJI} lijnt}:}hpp qhp{! qqwtll t tqmqll 
qwnmgt\wb-pp wtqwhnt\uwfi qnp.b-mti: lllhqmpfiwJpfi liJntJlhP.I!· qi}uwt{npw­
tqhu UJI1IltllllUJ.hqmpUJ!. umfintu hfi P22WJlWrtWfi}:}p qwqtip Uh2 t... qwtqmU p­
pwp hwp.t...w(i P2ll2fihp.J! (WJUmhqllg tt umwght t liP wfit\WUntUI! hntfiwqwfi 
tqhqmnu· unufi6ht. qwUJ.ht pwnpg): lfwqhphuwJpfi zbp.mmu t... tqmqwuup 
P2ll2fihpmu tntb-t{wb UJ.hqmpfifihp.I! qwp.t...np. qhp hfi tuwqmti P22WhJmJlp qn­
tnpqfihp.p 2ntP. UJ.WhUJ.wUhtm qnp.bmu: lllp.nmntqhqmpUJ!' qqntJ2 hJ.unmtllqll 
qhUJ.Pntti mwtllu t 2p.ntu tntb-btll lllhqmpfi: 

lllhqmpfiwJpfi fijnt}:}hpll qwp.t...np.wqntJfi hwmqnt}:}jntfifihppg t qnfil}lll1}1 
wnw2wgmtit! vvm up2wtlwJp.ntu . np.U oqmwqnp.b-t{mu t t\hp.wuzw4Illl WJlll­
Jmfiwphp.ntJlJWfi uh2: Swp.php. tqmntqfihp.pg t... pwU2wp.hqhfi}tg umwgtlwa 
tqhqtnpfiWJllfi UWpp.t{wb- fijntphpp qWU tumwgp.wb- tntb-ntjpfihpll l}llfilJllll W­
llW2WgUhtnt hwmqnt}:}Jntfit! qqwtllnphfi mwp.phpt\mu t: lljU wnwtlht ~wl}lhpp 
t hwufimti }ufi6np.ll t... gllmpntuWJpfifihp.p qhqt...pg umwgt{wa UJ.hqmpfill tinm: 
"Ut{wqwqntjfi l}llfilJllll WllW2WQfihtnt hwtnqnt}:}jntU ntUp zwpwp.p tiwqfiqhrtll 
tiqt\wapfihpllg umwgt{wa tqhqmpUJ!: 

l,!l-llmwqwfi qpwqwfint}:}JntUJ! hwpmum t hhmwqntnnt}:}Jntfifihpnt{. hp.p 
mfllnl qwtq t llllmt\ntti tqhqmllfiwjpfi fiJmJ:lhpll pwfiwqmpJWfi t... tqmmqfihp.ll 
tqfiqnt}:}JWfi Up2t.... uwqwjfi uhp. t... up zwp.p WJL hhmwqntnllllfihp.p wztuw­
mwfipfihpntl p hwJm phpt\hg . np. WJI} qWtqJ! qqwtllnphfi pwJlll t. t... tipwUzw­
liwq WJIJ:UJ.lmll qwuw uwupfi tqliqntuUhpfi WJUpwfi tt hwtlwump ~h(i : 

bJlh phfiqntwJpU oqwqmti uhq 2P.WGUwJpU wmnti tirnJuwp.pfitfil hpqp.op­
ullt }uupml. qumwgtl}l ~hfinr bph mhqll mfihfiw till pwfill WJI}UWUlll}lntuw­
tiwqmu· qumwgtlll pwqtiw~hfint (tqntll~hUnL): .'bhfintWJpU tillwgnt}:}JntfiUhp.I! 
tqtnntllPWfi2WP.UqhUmti pwquwqwfi hfi: lllntll~hfintfihp.p Uhb uwu(i ntfip p tfil­
mwtillfiwjpU hwmqmpJmfi: lllntll~hfintfihp.p tuuppfi hU lllwmqwfimti Ubpqwfi­
JntJlhP.t!' wUmngllwfifihpt! t... thJpnwUtnngpwfifihp{!: '-l.hp.2pfifihpu. p mwp.ph­
Jlllt}:}Jntfi wfimngpwfifihp.p, qntfiwt\np.tJ.wb- ~hfi . uwqwJU }:}ntJL }:}}:}ntfihp.nt{ tizw­
~htllu qmfiwt{np.t{mti hfi: 

.1!tnp.n~ptllg u qwp.nmllfinpqfihp.pg pwgp. tqtnntrt Ubp.p t... pwfi2wp.hq hfill 
qmJfii! llJWJUWfiwt{npt{wb- t wfimngpwfifihpp wnqWJIU}:}JWUp: '1-tlWfip UlWWU 
t.(i pmuwqwfi op.qwfipqtifihp.llfi t\WIUlWqntJfillg Upfi~t... umq UIUUntzwqwqntjfi 
lapwfiqwt\npmufihp: UGmngllwUUhp.J! lJ.wqutJ.wb bfi wqlltlJ.nUwJpU uwupg. np.J! 
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tumni t wUumgpwUJ:nlPU wUljmUnniJ!. L. 2Wl1WJlWJpU uUwgnPI1Pg: 
fl~ tJ.wq wUgJWtntti qwp WJU qwp()WI!· np wUmngl1wUUI:ipp l:ipwUqwtJ.n-

111UUJ! qwlmlw() t Up2wtlwJpp wqmpq ppqntpjntUpg: UwqwJU WJ<hl WUIW­
gmgqw() t . np qw pwquwqwU qnp()nUUI:ipp hl:imL.wU12 t: l1-pwugpg qJ.luwqnpJ! 
mwppl:ip til:imwqUbpp hl:im qntiUitb!1U tipwgntpjntuul:ipp wnw2wguwU hb­
ml.tw(il1 t: liJuUibu, qwijuuup wqbpJ! mwijlu bu WL qwpupp qntJU , qw1.9pmup 
L. uwUqwUp WIJ.b111!' qWUilltJID: 

J>bUntwJpU Ujntpbppg :PtwqnUUbpJ! pUnpn2mu bU npn2 gpmpntuwjpUUb­
pp hwmqwU2wqwU hwtiJ!: OppUwq, qpbJUI:PJlmmp qbqLmu UIWpntUwqtJ.mu .t 
UwppUqpU. puq UwpU2p. uwUqwppUp qbql.tmu· hbuUII:ipJ:nlPU. tuw4 qpmpnUp 
UIIDIJ.ntti' UbnhbuUibppqpU: "UwppUq}:tUJ! L Ul:inhbuUibJIJ:nlPUJ! mUbU qwn wp­
mwhwJmqwb qwnJ! hwu. WJU qbll!l1ntti, bpp hbuUibpJ:nlPUJ! qwnJ! ~t : 

J>bUntWJpU UJmpbpp 2WJ111pU bU UIWmqwUmu qwpwqwUJmpbpJ!, npnup 
ppbUg wUqwUmtiJ! umwgbt bU WJU UIWmownnq, np qWJlllll bU qwpwiJ.bt unp­
ppU' qwpoUbtntl WJU qw2p: flpn2 pwUwqmpJwtip qwpwqwUJmp t UIWpnt­
Uwqqmu tuUonrtp.. mwUop lllumtqubpntu. up ljlnpp wqbijl' ubpqLpt.P UIUllltiJ.­
Ubpntu: Ohwumuwgwb tumpUWJP npn2 unpmbpp ll!UlllLIJ.Ubpntti UIWpntUwq­
qmu t ubb pwUwqmpJWUp qwpwqwUJmp. npU wumptiwUwpwp UIWqwumu 
t hwumUwguwUJ! qmqwhbn. L UIIDllP mmpUI qwnJ! hwUJ! l}lntutlmti t pwqg­
Pll: 

Opupqwgwb Uinijl!pbUntUbpU mUI:iU qwpupwqmU. qnp2 qwu ul.t qntUw­
qnpmu: Unnq2 UIIDntiJ.pWU2WJlbqbUp P2P2Ubpntti mbqp t mUbUmu Uinijl!pb­
UntUbpp wUJ!Uqhwm opupqwgmu L qbpwqwUqUnni. uwqwJu qpwUpg 
UIIDilWUup qnLJUJ! ~p ljlntutlmti. pwUp np opupqwgwb L. qbpwi.J.wUqUqwc) 
UJmpp pwUwqmpJmUUbpJ! hwqwuwp bU: Puq WJU qhll!l1ntU, bpp tuwUqwp­
qmu t I'22P WUPlliJ.2WqwUntpjntUJ!. wpmwhnumu t P22WhjntpJl. npJ! UIWpllt­
Uwqmu t qwpwqwuJmp. ppqw()Up wqqbgmpJwU mwq ml:iqp t mUbUmu 012-
upqwgmu, hbmwqwJmti' WJil Ol1upqwguw(i hbmLwU12 hwUqpuwgnq UJmpp 
qnUqbUuwgmu. llJll! L Ubpi.J.mu t qppwtJ.npqwa UWU(! umq qntJUnq: l1-pw(inq t 
pwgwmpqmu WJU hwUqwuwUpJ:!. np ubtuwupqwi.J.wu quwuqwap umwgw() 
UIIDntqUbpJ! qbppp uwumu umwumu b(i umq qmuwqnpqwb-ntpjntU: 

flpn2 hbmwqnmnqUbp !pbUntWJpU upwgntpjntUUbpp wnqWJntpjwUp bU 
pwgwmpntU UIIDntqUbpp pumUpmbmp qpuLnpntUJ!: liJUUibu. bpb qwpqwgnq 
UIIDULIJ.J! qUwuqmu t up2wmUbpp qwu uwUptubpp qnqupg . WUIW WJil uwumu 
!pbUntWJpU upwgmpJmUUbpp qbUuwupUpbqp qnp(){!Upwg{! wpwqwUmu t : 
'l.pw qwn oppUwqU bU hwUqpuwUmu bppwUbUm UIIDntqUbpp tJ.pw bppbUU 
qwpupwqmU qbmbpp wnw2wgmti{!. npJ! 4uwumbpnulllnp)m.tu uUqpg qUwu­
tJ.btmg hbmn qbppp 2Jl2WUmu pUml:iUupq qbpUintl wUmngpwUUbpp qwquw­
qnpuwU hbmL.wUp t. ~UWJWb UpwU. np appwUp 2wm unpmbpp UitnntqUbpntti 
wUmngpwuUb11lJ. UIWpntUwqmpJmuJl ~awa t: 
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4.6 . .Prunul[hs UJntphr 

lllmmqUbpU m pwU2wpbqbUU mUbU Jntpwhwmmi.J. hnm. npJ! pwgwmp­
qmu t up 2wpp ppupwqwu upwgmpJmuubpp wni.J.wJmpJwtip: l1-pwugpg bu 
!pbuntmJpU nJll12 upwgmpJmuubpJ!. mbpUibuubp{!. wtqbhpqubp{!. I.J.bmnuUbp{!. 
UuUlpmubpJ!. bpbp(ibpJ! L WJtU: l1-pwUg Up UWUI! umumu t bpbpwjpU jntqbpp. 
qwqup. ub2: '-lbp2P.UUbpu hb2ID11tpJWUp qntnJl2pwUmu bU unqnpwqwU UIWJ­
uwUUbpntti. npntJ. L UIWJUwUwtJ.npqmu t mtl.Jwt lllmllP qwu pwU2wpbqbUl1 
hwmqwU2wqwU pmpumUp{!: 

bpb11wJP.u Jmqtpp. UIWpntuwqmpJmUI! UimmqUbpp qwqumu ~awa t' 
up.U~L 1 uq 100 q-mu : Unwtlbt ub() pwUwqntpjwUp bpbpwJP.U JllliJ. t UIWpnt­
Uwqmu gp.mpntUWJP.U UIIDntqUbpp I.J.biJ.Lt!' up.U~L 1.5-2.5%: Unwqbt pwUw­
qntpJWUp bpbpwJP.U Jntqbp bU I.J.mmwqqmu lllmllP ub2 tppq UUIWnnqwqwU 
hwumUmpJwU 2112wUmu: lJwUptwpwUwqwU ljl~wguwa hbml.twupnq 
UIIDntqUbpp pmpumUp{! qqwtlmpb(i Uqwqmu t . pwgp. unUP,tlmq hP,qwUqmp­
JWU qbll!l1pg. bpp tuUonpp. UIIDntqUbp{!. UmJUpuq tppq ljlmw() qptiwqmu 
UIWhUiwUmu b(i UIIDIJ.WJP,U pmpumUp{!: 

4.7. Orqw\Jwltw\J ppnt\Jhr 

lllmmqpwU2WJlUIJ.bUp. Ubpqw2Uwi.J. hWUJ! uba uwuwup UIWJUwUwqnp­
qw() t ppmUbpp pwUwqpg: Uatuw2phppg hhU1I1 opqwUwi.J.wU ppmUbp{! 
2pntti tmb-qnq ~np UJmpbpp. qwqumu qpwqmu bU bpqpnpq mbqJ!: liJUUibu. 
pwijl. hnup.. 2lllJIP. UIIDntqUbpmu UIWpntUwi.J.qmu t up.U~I.t 1.5-2.5% opqwUw­
qwU ppm. I.J.P.mpnap. UIIDntiJ.Ubpntti' up.U~I.t 7%. UlllUwmp. l.t pppU2nt4P Ub2' 1-
1.5%: <!.WJWUmwUp. UIWJUWUUbpntU mumuuwuppqw() tuUonpp. UIIDntiJ.UbpntU 
UIWpntUwqqmu t 0.3-1.0% opqwUwqwU ppm: '-lwJpwti tuUonpp. UimntqUb­
pntti wqwm ppmUbpp. pwUwi.J.ntpjntlil! hwuUmu t 2.0%-p.: <!.wJwumwUp. 
hJmup.u-wpubuwli qnmm wlimwnUbpntti ubp I.J.nqup.g mumuUwup.pqwa 
uwutubUm UIIDntiJ.UbpntU hwjmliwpbpqbg 3.6. qqbnbUnt UIIDntiJ.Iibpntu' 1.9. 
lj12wpuwqmu' 2.4, hnUP.UimntqUbpntu' 3.7% wqwm opqwliwqwU ppm: 

illU1IltqpWii2WJlbiJ.bUmu wnwqbt 2WID hwUqpllllliJ. ppmlibpU bli' tuUon­
pwppmU. qpmpnliwppmU. qpUtppmU: ~liqwqnp L qnppqwqnp U2wi.J.wpntJUb­
.pp., pli~Uibu liwL mnuwmp. UIIDntiJ.Ubpntu. qbpwi.J.lnUIJ.I! tuUonpwppmli t. hw­
mwUimntqUbpntu L gp.mpntUWJpU ll!UlllLIJ.Iibpntti' qpmpnliwppmli. tuwqnqp 
hwmpqlibpntti' qplibppmli : lJjntU opqwUwi.J.wli ppmUbppg' pppli2m1JwppmU. 
uwpwppmU. uwijlgP,twppmU. ptUqnwppmU. hwUqpUintU bli UIIDIJ.Whw­
mwllliDIJ.WJpU U2Wqwpntjubpntti L. pwU2wpbqtUmu qqwijtnpta pp.~ pwUw­
I.J.ntpjntUUbpnq: 

lllwhUiwUuwli J!Upwgpmu-·opqwUwi.J.wU ppmUtpp pwUwlJI! qqwijtnptU 
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Ut[wqnui t. npnt[htmh qpwUp Utpqpwt[t[nui tU zUlwnwqwfi unmgtunui' w­
nw2Uwhtpp qwpqnt[: 

Swpptp ppmUtp mUtfi mwpptp «ppt[mpJwU ztu»' pptijl WJU UtJ.wqw­
qmJU pwUwlJ.n 2pnui tm<tqw<t tijlnwlj_mu. tpp qqwgt[mu t mli.Jwt tm<tntJPP 
pptJ.mpJmUn: liJU qpmpnUwpptJ.ll hwuwp hwqwuwp t 0.0154. lufianpwpptijl' 
0.0107. qpUtpptJ.ll' 0.0075 uq 100 q-mu: 

.(0-pm hwup qqwgnqmpJntU(! lJ.wlutJ.w<t t zwpwp.Uhpp h wqwm ppmUtpp 
hWtlWpbpwqgmpJntUpg: OppUwq. hpt llllllnum lllWP.ntfiwqnui t 10% zwpw11 
h 1% ppm. wlllw qpw hwup pptJ.mpJmUn wtJ.hllt pwpap lJ.LltUp hwumtu wfih­
wu. ptuU hpb lllWP.ntUwqnui t 8% zwpwp h 0.5% ppm: .(0-plJ.wJUntpjntfil! qwu 
pwqgpntpJntU(! pUnpnzhtm hwtiwp unqnpwpwp oqmqmti bU zwpwpwppt[w­
Jpfi qnp<ttuq<tpg (pUqhpul•g). Dpf! zwpwpp mnqnuwjpU lllWpntUwqmpjtuU hw­
pwphpntpjmUfi t ppmfitpp pwfiwqpfi: Y.tpn ptpt[w<t oppfituqfihpntti WJil 
qnp<twlJ.Pgn lJ.Lltfip' wnw2pfi qhllll!mti 10:1=10. t.plJ.pnMqhllll!mti' 8:0.5=16: 
lilJ.tw 6pzm npnzmtifihpp qhllll!ntti hwztJ.ll t wnfitJ.mti. ph zwpwpfitpp h ppm­
Utpp np fihplJ.wJwgmgplUhpfi hfi qmfit[mu llllllllntti, pwfip np. pfill.l.lhu UztJ.bg 
t[tpn. qpwfig pwqgpntpJmfin h pptJ.mpJmfin mwppbp tfi: 

f!wgp WqWUl ppntfibpp h 2WJ?Wpfibpp lllWpntfiWlj_ntpjntfipg . ppqntpjWfi 
qpw wqqmti t Uwh tip2wtJ.wJpp wqmpt[ ppqmpJmUn. WJupfipfi mli.Jwt pptijl 
qpungpwgptuJp wumpnwfin pH tipwqnpfihpntJ.. npn pfinpnzmu t 2pw<tfip pofi­
fihpp lummpJntfi(! mli.Jwt tip2wtJ.wJpntti: Dppwfi ut<t t mti.Jwt pptijl qpungpw­
gpwJp wumpnwfin. WJfipwfi tih<t t pH-n. htmhwpwp pptJ.wJUmpJwfi qqwgm­
O(! hu pwpap t: .(0-pm hwtip qqwgnqmpJmfin wlJ.htwUmu t qwpwqwfiJmphpp 
wnlJ.wJmpJwfi qhllll!ntU: 

f!wgp wqwm ppmfitppg , npnfig tiwupfi IunutJ.bg. llllllmqpwfi2WPhqtfimu 
qwfi Uwh npnz pwfiwqmpJwtip lJ.wlllwlJ.gt[w<t ppmfitp. npnfip hpupnq mpm­
phlltu lhfi hwJmfiwptpqmti : liJillllWUl6wnnt[ wqwm ppmfihpn zwm wfiqwu 
qpntti hfi mpmpt[nq ppmfihp wfiqwfimtin: 

4.8. q}lswu}lb.b.hr 

bpp tihfip Iunumu tpfip ulllltmwqmgfibpp. nwplllhpp. w<tluw2phpp uw­
upfi. WlllW wnfillJ.ntti t}lUp WJfi pwqwqpplUhpp hhm. npnUg pwfiwqntpjntfi{! 
ufiUqwuptppmu qwqumu tp up pwUp mnlJ.nu}lg upUlh 90-95%: :f'lulJ. uUfiqwu­
phppUbpp uUfiqwJpU wpd-hp}l u}llJ.pnqnp<tnUUbp}llllwpntUwqmpJmUn mwufi­
JW4. h hwpjntpwt{np wfiqwu lllWlJ.wu t . Wjfi hwzt{t{ntU t UplltqpwuUhpnt{ 
(q1•wup hwqwphpnMwlJ.wfi uwu) qwu tiplJ.pnqpwuUbpnq (qpwul• tiptltnUb­
pnMwlJ.wU uwu) lq, 100q qwu Iqq uphp.np tih2: 

liJq qnp<tnUUbpp ptijlfi hU lllWllllJ.wUmu tijlmwtipUUhtll!. upqpn- h tiwlJ.pn­
UlWflJlhpn. pmpwqbm fiJmphp{!: 
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Y.wqmg p l[hp. (ilj_wmqw(t tPWUUl t, np. 2WUl hlltJ.wfiqntpjntfifibp.p qwfiq­
qwbtujpfi mwpw<tmun hwunfilJ.Umti t Mnwfi h t[wq qwp.UwfiwJpfi wtipuUbpp 
hbm: '1-w pwgwmpt[mu t Up.wfint[. np WJil dwuwfiwqwnfipwgpmu opwpwd-­
fip ut2 qqwtltnphfi fiqwqmu t pmuwqwfi <twqntti mfihgnq ufifiqwmbuwqfibpp 
pwfiwqntpjmfin: bp.qwp dwtiw(iwlj_ hjntupumu wzluwUlllJ1 uwufiwqtmfitpn 
fiqwmht hfi . np mfiwJpfi qbfiqwfipfitp.n qwp.fiwfi wupufihppfi ulj_umu hfi mmbt 
uh!iJwlJ.wJpfi pmJubpp mhphfihp{!: '1-w pwgwmp.qmu t fipwfintJ.. np ufifiqp uh2 
qqwtltnphU fit[wqnui bfi tijlmwupfifitpn: ~pqwfiqntpJmfifibpp WJfi lunttipn. n-
111! hwfiqpuwumu t tijlmwupUfitpp lllWlJ.wup lj_wu pwgwlJ.wJntpJwfi ht­
mhwUp. lJ.pntti t hl•lllntJ.llmwupfinq qwti wtijlmwupfinq wfit[wfimu[!: 

UwUqm fllhmhppmpqp pd-zqwqwfi pUumpmmmp ntfimqbfintnqpwJp wu­
ppofip pwfiqwpwfimu l.l.lWhlllwfiqnq uwpqnt nuqnpfihpp uwfipwqfipfi mumu­
fiwuflpntpJnt!Hitpn gmJg hfi mlJ.ht. np ubp. fiwlufipfitpn hu mwnwlllhL hfi nw­
luPUllllJ.. npl! ufifiqntu D tijlmwtipfip lllwlJ.wumpJtufi hhmhwfip t: 4:wphllt t 
hwqwump htutiwpht WJfi qwp<tpp[!. np wtijlmwtipfinqp wnw2pfi qnhhppg hfi 
hqht fiwh hpqwpwmh <tn't[wqfiwgmpJwU qmpu hlj_w<t fiw't[wumpfihtll! : ~tuJlll­
fil• t. np OUltup bplJ.pUbp Uqw6htnt qntpu bqw<t hnnuhwqwfi Lhqtnfifibpp up 
uwun qwnfimu tp nl ph nwqwmwuwpmhp.p. wn tfiqwlump qnh. npn C tijl­
mwtipUp lllWlJ.tuui• hhmhwfip tp: 15-Mqwpntti Y.wuqn qw Q.wUWJP wpzw­
t[wlutipp 160 hnqmg 150 qnh qfiwgpfi tliqwlumpfi: UwlJ.wJU wfiql}lwgp <tn­
't[wqfiwg QhJUU 4:nt4I! pp hphp mwpp mhw<t bn'tJ.wJpfi nwfiwlllwphnpqntp­
JWfi l!fipwgpnui l4np.gphg lll Up fiwt[wump. npnqhbmh fipwfig op.wpwd-fip 
ut2 lllWP.lllWqpp qhp.lllntl. timfimti tp qwqwpp lj_wu qpmpnfill hJmp: 1882p. 
<tnqwjpfi nwfiwlllwphnpqntpjwU qntpu bqwfi hp4m OWI.l.lDfiwqwfi Uwq 300-
w4wU hnqntg pwqqwgw<t wfia(iwlj_wqunq: 'Uwt{hppg tibqp fiwt{wumpfihp{!. 
pwgp umJnp.wqwfi ufifiqpg, qwfinfiwqnp qhplllnt{ oqmwqnp<tmu tpfi pwpti 
pwfi2wpbqhfi: liMJmfipn hqwt{ WJU. np pwfi2wpbqbfi loqmwqnp<tnq fiw­
qwumpUhpp qbupg wt{hlltfi (170 tiwM) hpt{wfiqwgwq pbp.p-phpp hpqwfi­
qntpJWUp. nppg 25-1! tiwhwgwfi. puq UjntU fiwqmu WJil hpqwfiqntpJWfi wub­
fiwptph ahnt{ hpt{wfiqwgwt{ nfiqwuhfil! 14 fiw't[wump: Lfiqwlump qnh qwp­
awfi 1519-1521 pp. ~hpfiwfiqn lfwqhtwfip 2lll}12hllqpJW 6wfiWI.l.lWphnpqntp­
JWfi tihqfiw<t 265 fiwt{wummg 248-n: 1835p. chuq 4:wpmJbp wpzwt{wlumti­
Pl!· bpp hwuwlj_ 'UJm:t>wmfiqthUq (pwnwgpopbfi' finp hwJmfiwpbpqw<t hp4pp) 
qqqp. wfi0fiw4wqtip wfiqwtifihppg hwuwpJW pntDPI! <twfip hpqwfiq tpU: 
CmUlll't[ tiwhwgwfi 25 hnqp' wfiafiwqwqup pwnnPil tiwul!: liJq d-wtiwfiwq 
UlUfltu4Wfi hfiqlj_wgpfihppg tih41! Unmhgwq hpqwfiq fiwt{wumpfihppg Uhqpfi h 
qwzqb llllll.l.lPWlJ.Pg fiptu phpwfin 19Phg pfil-DP umq hhqmq: CntUlllt{ hpt{wfiql! 
tmtl. qqwg l•phfi: PtiwfiwtnlJ., np WJIJ hhqmlJ.I! unnm lubd-pg lllWmpwumlj_w<t b­
lP.mlJ. tp. fiwt{wumpfifihpl! uquhgpfi ppbfip ttlllWtnpwumht qpwfipg . h h}lqwfi­
qntpJmfin hwqpwhwpt{bg : 

UwlJ.wJfi WJU mpl.l.lP hpt[wUqmpJmfifihpp!i mpt{hg}l.li ppwp hw4wunq h 
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n~ tipzm pwgwmtmtpJmfifibp: Oppfiwq. Olbmpnu Unw2pfip amtwqfiwg '-lp­
mmu ~bpltfiqJ! umwamu tp. np hpb fiwtlhpJ:l fiwtuwutwmpwumtlbfi utwmzwti 
6L.ntl L. J!fitnpti.P WUntp wfi6fiwqwqu. WUIW n~ Up hptlwfirpltpjntfi tlmwfiqw­
tlnp ~t : Uwqwjfi l741p. fipw fiwtlwumpfihpp up UWU(! uwhwgwtl tUqwtumpg. 
zmmntl . qhqmhUphp wuupfi. fintjfi WJq hPtl.wUqntpjwfi qnh qwp6wtl L. pfipJ:l' 
uta anttwqfiwg(!: 

UfigJwt qwpp 90-wqwU ptlwqwUUhppU. WJfi dwuwfiwq hntwuqwqwfi 
qwll.ntP hwfiq}mwgllll. tiwtlw lJ.Il.QntU. pdpzq .Qppumpwfi tJquwUJ:l qwmwphg 
up wfiqfiwhwmhtlt hwJmfiwqnpbmpJmU: uw Uqwmhg. np hwtlbpJ!. npnUp 
ufitlmu tpfi phpp-phpp hptlwfiqmpJWUp mwnwutnll.fihpp u!ifiqp wtlbl.Qntq!ib­
pntl. zmmmt gmgwphpmu tpfi fimJfi hPtl.wUqntpJwfi wtumw!izwfifihp£!: Puq 
pfi~uthu hptlwfiqfihpJ:l. WJfiutbu tL hwtlbpJ!. uUttmu tpfi quuwttnpwuthu llll.DP­
qwa pp!i6ntl: bpp !iw hptlwliq!ibpp L. pn~mUUbpp u!ifiqnui uqubg wtlbtwglibt 
ppfi6p ph\ft. WJI} hptlwliqntpJntfi(! pmcttlhg: Pfi~uthu utwpqtlbg hbmwqwJntU, 
pb\ftl! utWpnt!iwqmu tp Bl ttPmwupfi(!: lijq wztuwmw!ipp hwuwp .Q.tJquw-

fiJ:l h :i>.<_nutqpliUJ! 1929p. wpdwfiwgwfi unpl:iuw!i Upgw!iwqp: 
1842p. qhpuw!iwgp ppupqnu 8mummu lppptuJ:l utWPqhg up qwpL.np 

hwfiqwuwfip' UW}ll}llt qhfiuwqnpbmfihmpJwfi hwtiwp wfihpwctbzm b(i ull}}l­
mwqmg!ihp. tiwputhp, watuw2pbp L. hwfipwJ}di Wll.hP (!iqwmhfip. np 8 .Lppp­
lut! L.u wlimbubt t 2ntPI!): npnz dwuw!iwq w!ig fipw wzwqhpm!ihp[! qwpapp 
hwJmfibgpli. np hfiwpwtlnp t qwquht uwpqm opwpwdpfi uwpmp ufifiqwJpfi 
fijntphppg : i).w pwgmti tp uba tmtlwmbuwqwfi hhnwfiqwpfibp hbnwtlnp wp­
zwtlwfipfibpp fiwtuwutwmpwumtlllll. w!i6fiwqwqubpp Wll2h: UwqWJ!i WJI} 
hWJUlWpuipntpjntfifibpp zntP2 WllW2WQWa wztumdntpjntfiJ! qwpti mhbg: lijfi 
qbfiqwfipfihp(!. npn(ip ufittmu tpfi «uwpmp» uUUqwUJmpntl. tiwhwUmti tpU 
WtlUUl zmtn, pw(i hpb (!fiqhw!ipWutUU ~qhpwqptlhp(i: liJU \ftWUtn(! hbutWppp­
}lUg i).n}lutwmp (Swpmm) hwtiwtuwpwfip lllpll~hunp q.mumwtl Pmfiqhpfi. 
np(! hfipwi}}unti tp. np qhfiqw!iplihpp tiwhtlwli utwmtiwn(! ufi!iqp tit2 hptipw­
Jltli Wll.UPP utwlJ.wufi tp: lijq b!ipwqpnt}}JW!i ummqntti(! fiw hw!i6fiwpwphg 
hpptnWUW}li} pctpzq u .lnt!ipfipfi : upw' wnfihmfibpp tlp.w qpwa \ftnpO[! Qntjg 
mtlhg . np hptipwJp!i Wll.hPI! L.u ~bfi \ft}lqntu qh!iqwlildihppfi hptlwliqntpJmfifit­
ppg . L. uflUflWJ!i qwpntl ulittnq qh!iqwfipfibp(i tp.U tifimti Wllllll.2 L. qwpqwfimu 
!inpuwr Pp wmhfiwtunumpJmfimu U.LmfiP.fil! wp6wfiwqpht t ' «~fiwqwfi 
ufifiqp ut2. pfi~UI}lupfi qwpfi t . uthmp t np pp~ pwfiwqntJJJWUp UIWpntfiwq­
tlbfi , pwgp. hwJmfip ufifiqwJpfi PWil.WilPP~fibp}tg 4.Jwfipp hwuwp wUhpwdhzm 
wfihmJtn fiJmpbp hu»: liJI} fiJmpbp£! mumuliwuppntpJwfi qwppp mfibfi . 
Uifiqntu tp qpmfimqwfil!: ~WJQ n~ pfip[!' u .lmfipU[!. L. n~ tt fipwfi ZP2WUIW­
tnllll. qp.mfiwqwfifihp£!, WJI} wntqattwawJpfi fiJmphpp. UIW\}WUJ! ~wnU~hgpfi 
WJfi c:huuwfiwq mwpwattwa tfiqwtum. nwtupm. pbpp-phpp. hwtlqmpntpJmU 
hptJ.wfiqntpJmfifihpfl hhm: 

up zwpp qpmfiwqwfifihp fimJfipuq uqubgpli qwuqwap mwq wnfiht 
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U.Lmfipfip \ftnp6hpfl hwttwumP,ntpjntliJ!, uquhgpli pwgwuwqwfi UlPilJntfipfib­
PI! pwgwmpbt fipwtintl. np wnfihmlihp}lfi tnptlwa ulimfiqJ! qmpq tp wtunp­
dwq qpqnllll. fiJmphppg L. WJtfi : <.hmwppppp t WJfi \ftwumJ!, np wnwfig mw­
pwqmuwfipp ttPmwupfifihp}l hwjmliwqnpOllll.fihp}l zwppP,fi qwpb1}1 t qwuht 
fiwL. mubpp4.Jwfi hwUpw6wfiw~ qPllll. Qhq LnfiqnUpfi: upm «Uunp(! L. lllutnp­
qJ!>> utwmuttwapmu fiqwpwqptlmu t .2tnUqwJpmu· nuqbtumNfibpp timupw­
pntu WllW2WQWa tfii}Ullutnp hwuwtiwpwqp I}UUWJ!, hpp upupWJfi Uhq nuqh­
luntN tp ufiwght WDllll.2: uw Ujntufihp}lg pwpmfi oqmwqnpamu tp pwpu 
qw}ltnn~pr bpp WJI} uwupfi pumgw!i UjntU!ihpJ!. qwptnn~p1}1 ubq UIWLWP}lli 
mtlhg}tli u}l WUPllll.2 mnlll.PwlJ. nuqm wtlmq· 1000 qn(wp wpdnqntpJwUp. np{! 
\ftpqhg WJI} wpqwawtu!iqpp!ihpfl t.uwfipQ: q.pnll.J! hwuwpjw qltmwqwfinpbfi 
tiflzm pmgwmttbg tfitlwtump utwm6wnl!' «fi '~· pdpzqfibpJ! humwqnphU q}l­
mhfi. tfiqwlutnl! timfiptfibpntl W \ftntuwfigtlmti : l}.pwfintl W qwpb1}1 tlwpwq­
tlhr l}.w P,fipfi t wnw2wfimu opqwfipqumu: <-Jmatlhtn'"tg t wPilJnp. pb wpJwfi 
ttwm pwqwi}}mtpjntUpg: Pwfifi wJfi ~t . np fi}lWfip pfi~-np tip pwfim.J. tlwpwq­
tlht hfi. WJL WJfi , np fipwfig opqwUpqunui P.fi~-np ti}l pwfi utwlJ.wu t : L!iqwtu­
mntl hlttlwfiqwfiw,tm ll!WtnOWllJ! WJfi t . np W}IJWfi uh2 pfi~-np fiJmpbp pwgw­
qwJmu hfi. puq WJI} fiJntiJhlll! qmfitlmti hfi n~ ph qhqwzzhpp L. qbll.w\ftnzP.Uhpp 
ut2. WJL pwfi2wphqbfi}1 L. qwfiw~hll.bli}l uh2 ... Puq UlJI} ~npwgtlwa L. tumwg­
tlwa utwphUwupbppmu ~P. hhiiPI!mu pfi~-np qwpL.np pwfi : l)..pwfigpg gfiqht t 
t.uwUpJ!»: fitzwqpntpJntfi qwp6fihfip WJU tlhP2ltU fiwtuwqwumpjwli tlp.w' 
«i).pwfigpg gfiqht t t.uwUp[!»: 4.wfigfip L.u npnz dwuw(iwq L. tbh qpmfiwqwfi 
4.wqpuhd :bmfi4.1! 19llp. WJI} fiJmphp[! qwUttwfi}l «ti.Pmwupfi»' twmpfibpb!i 
«ti.PtnW» - 4.Jwfip L. «WU}lfi»' wupfiwjpfi tumup. wqnm utWpntfiwlJ.llll., pwnwp­
uwmfih}IP9: 

lihw ph }lfi~Uihu mhJUl mfibgwtl WJI} Uptlmfiwtlnp h}ltlwfiqfibpp hwuwp 
\ftpqwpwp hwJmfiwqnpampJntfiJ!: 

Ufiq!Pwgp qpmfiwqwfi :t>.<.nutqpfiul! npnzbg gpbt WJfi qwuqwa(!. np 
Jtnbll.Otl.ht tp u. Lmfipfip qpwa \ftnp6bpp. zntp2: bpp fiw wubfiwjli 2Wfiwup­
[Ult})JWUp qpqfil:ig I}}lWfip. bqwtl fintjfi bqpwqwgntpjwfi' 11~ Up qbfiqwfip p @-
6wqp ~t WUI}lhtnt u}tU}lWJfi uwpmp ull}}lmwqmgfihp. tiwpll!hP L. watuw2ptp 
oqmwqnpahtntl. bph phqmq qpwfip mptlhfi wfihpwdhzm pwfiwqmpJntfifit­
pntl: lllwqwumu tfi pfi~-np fiJmpbp: liJq fiJnt}}h}ll! <.nutqpfiul! wfil\.wfibg 
«ufifiqp wwgmgp~ qnpanfifihp»: Puq thh ppupqnu 4.wq}lutd :bmfiqpfi hwfi­
qpum ~tpfi mwtlm hntwfiqwgp pdpzq .Q.tJlJ.Uwfip \ftnp6hpJ!. L. fiw npnzbg n~ 
tipwjfi 4ltlJ.fiht qpwfip. WJL fintjfipuq bWjtnfiwpbpht Wjfi ufifiqp UlWgntgp~ qnp­
anfifibp[!. npnfip ll!wlJ.wumu tpfi llll.llPlJ.tlwa ppfi6mu: up pwfip mwpp 
pptnfiW2Wfi wztuwmwfippg hhmn l\.hP2WUihU Upwfi hW2llll.tlbg SOqq ppU6p 
phiJlpg Wfi2wtnbt qhqfiwtlntfi pjntpbqfihpp Up pwfip ll!UlJlntg: <.wuwpjW uw­
hwgm hfltlwfiq wqwtl!iflfibpfl ufifiqpfi WJI} qwnfiwhwu pjntpbqfihpU wtlhtwg­
fibtmg hbmn fi}Iwfip zwm wpwq qwqqntptlmti tP,U : Umwgwa \ftpqwpwp fiJm-
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pp lJwqunui lr.lmtfilJI! hwjmfiwphphg wupfiwjpfi tumup. DJ.l(! h hmzhg fipwfi 
WJI} fiJmphpfi wfil[wfihtm «t{llmwupfi»: PulJ pp lJnqupg umwgwa J:!pu)lwlJwfi 
uwJ:!mp wnw2pfi t{llmwu)lfil! fiw wfil[wfihg B ' php)l-phpp h)ll[wfiqmpJwfi 
wnw2)1fi mwnnl[: gWJ9 lr .lmtfilJ)l awnWJntpjmfi(! q)lmntpjwfi finp c:iJmll.l:tfi ' 
tl)lmwupfintnq)lwj)lfi. qpwfinl[ 2w1.J.wpml[hg: Cmmnl[ fiw UJWpqhg. np )lp w­
DW2WJllJwa mhpu)lfi(! «ufifil})l wwgmg)l~ qnpanfifihp)l» wfil[wfiuwfi hwuwp 
Wjfigwfi tt c:ipztn 2t. Dtmi.J.hhmh l})lWfig Up UWU(! 2tp UJ.WpntfiwlJntU wu)lfiwjpfi 
tumup: ~fiwJwa llllWfi, WJI} qpwt{ll~ wfil[wfimu(! h)lufiwl[npl[hg q)lmntpJwfi 
Uh2 h WJlUU ll2ll2Dtl 2tPDfuwp)lfil[hg: Cl-)lmfiwlJwfi)l UjntU uta OwDWJiltJljlltll(! 
lJwJwfimu t fipwfimu. np fiw lJwmwphg l[Jlmwu)lfifihp)l wnw9)1fi qwuwlJwp­
qmufi (!Utn 211lltu lJwu c:iwpUJmU puOI.J.htm l!fii}IltfiwlJntJlJwfi : bl[ l[hp2WUJhu' )1 
2lll1Jlh)ll[ lr . .l>mfilJp, uhfiJ;! WjdU oqtnl[mu hfiJ;! D2 ph I.J.llmwu)lfifihpp hplJwp h 
J!WJlll l})lupwlJwfi wfil[wfimufihliDI.J.. WJl qpwfig uhlJ mwn UJWpntfiwlJnq w­
fimfifihliDI.J.' A. B. C. D. K h WJtfi : 

liJu hwJmfiwqnpampJmfifihp)lfi hw9Dlll}hg t{llmmupfiwJpfi «pmun»: Up­
qtfi 1930Jl. l[Jlmwupfifihpp uwupli lJwp wi.J.h1P DWfi II hwqwp hpwUJwpwlJ­
l[wa wztuwmntJ)jntfi : lijdll WJil hhmwqnmntpjntfifihpp PMI! wfihfiwp t hwz­

I.J.ht: 
Qfil}hwfimp wnuwup wnwfia}1fi 1.J.llmwupfifihp)l hwJmfiwqnpauwfi. m­

umufiwuppuwfi h lJ)lpwnuwfi UJWIDUntpjntll{! UJWlJWU qpwi.J.P2 h l})lWUW\fl}l­
lJwlJwfi 2t. l}Wfi hwuwztuwphwJpfi fizwfiwlJmpJmfi mfihgnq WJl hwJmfiwqnp­
ampJmfifihpp UJ.W\flUntpjntfifihp{!: linwfiopfi thqmfihlilli.J. lJwfi hpWUJ.WpWlJ­
l[wa mwufiJwlJ uml[WJlwawi.J.wt uhfiwqpntpJmfifihp: 

UJ1I1hli wul[hg. np l[pmwupfifihp(! 1Pfimu hfi 9pntu tmah1P h 211lltu ama­
l[nq: bplJpnJ1I1 tuuppfi UJ.WmlJwfinq lJwphnpwqntJfi qpmwupfifibpfi hfi' A. D. E. 
K: 52pmu tmal[nq t{llmwupfifihpfi hfi' C. B1• B2. B3• B4, B6, B9, B12. U, H. P. PP h 
Up 2WJ11} WJl@IDWUpfifihp: lJ1l DWfi)l funUl}Dl[ Wlll})lWI}WDfiWfil} WJU qptnW­
u)lfifihp)l hwmlJmpJmfifihppfi: 

'4.)1mwli)16 C (wulJnJlppfiwppm): liJu t{llmwu)lfi(! wnw9pfifi t. np)l I!P­
u}lwlJwfi lJwqu(! hfipwplJl[hg UJWpqwpwfiuwfi h npf! hw9nql[bg upfiphqht wp­
hhumwlJwfinJlhfi : 

. liJU liJmJlp UJ.WlJwu)l hhmhwfipnl[ wnw9wgnq h)ll[wfii}IltpJntU(! filJw­
pwqpi.J.ht t 11hnhu l3-J1Ili}Wlilltu :j>pwfiupwgp pdpzlJ h pfiwfumjq chuwfit{l11P 
lJnqu)lg : Ul[h1P mz hwJmfi)lqwpawl[ WJI} uwpuwl}lh1P' ulJnppmJl (fungnm ph­
pwfi) hpl[wfiqntJlJWfi pmdhtm UP21191!' pwpu uppqfi m J!Wll2WJ1hqtfin: gWJQ 
UpWJU 1922-24pp. v.ghuunfinqpfi hW9nqi.J.hg lJWIJ.WUJ!p hjntppg umwfiWt Up 
l}lnpp DWfiwlJmpJWUJ! l[pmwu}lfiWJpfi tumwfiJmJl: ~npu mwp)l wfig' l928p. 
hmfiqwpwgp 'lllmfiwlJwfi-lJbfiuwl}pUplJnu UhfiJlJl-JhJ.lil)lfi tunznp hiJ.9hpwl[np 
wfiwumfifihp)l uwlJhpplJwufibp}lg Wll2Wmhg pjntphqWjpfi l[pmwlipfi C: bl[u 
u}1 pwfi)l mwp}l wfig WJfi u)lfiphql[hg wphhumwlJwfinphfi : lijdu l})lW WJ.lilJm­
fiwphJlWlJwfi WJ.liDWllliDtpjntfi{! lJwquwlJhpUJI.J.wa t Ulll~-lt up DWfip hplJpfih-
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pmu. fimJfi Jli.J.mu bphwfip l[pmwupfifibpp qnpawpwfimu: 
• PJ.l wfil[wfimufi WJU l[pmwtipfif! umwgwl[ «ulJnppntp» h)ll[wfii}IltpJntfil! 

pmdhtm hwmlJmJlJWfi UJ.Wmc:iwnnl[: 
q_ltmwupfi C-}1 wqqhgmpJntfi(! opqwfiltqult l[pw pwquwlJnquwfilt t : liJfi 

pwpoJlWglimu t wzfuwmmfiwlJntJljlltUf!, l[wpwlJ)l~ hpl[wfii}IltJljllttifihpp h WJl 
wfipwphfiUJWUm hlti.J.wfii}Iltp Jmfifihp}l fipwmuwup 1})1UWI})1DltwlJwfimp Jntfi{!. 
odwfiqwlJmu t.lhJ1DhJ1p h tunghplt wpwq pmdllwlin: lTwJ.lilllt opqwfipqumu 
WJU t{llmwupfif! w u}lfiphql[mu. hhmhwUJ.hu wJfi UJhml} t l!fii}Iltfii.J.P ufifil})l 
hhm: l).pw OJlWlJWfi ~WtPWDWfiWlJJ! 50-70 Uq t (npnz W'lJ!JDtpfihpmu' Ultfi~h 
I 00 uq): bplJwp dwuwfiwlJ pl[mu tp, ph l[pmwupfi C-fi lJwph1P t «lJtwfihp> 
}lfi~l}Wfi mqhu. uwlJWJfi l973Jl. gmJg mpl[hg , np WJll t{llmwlipfip wi.J.htDJ1Ill}W­
fiwlJmpJmfiJ! n2 u}lwJfi oqmwlJwp ~t. WJl fimJfiltulJ l[fiwuwlJwp' fil[wqhgfimu 
t opqwfiltqult l})lUWllliD'lWlJwfintpjntUJ!: 

Pfi2UJ.hu WJ1Ilhli fizl[hg. C 1.J.llmwultfilt W'lJ!Jmp hfi hwfiqpuwfimu· UJIDmq­
pwfi2WJ.lh'lhfil!. npnfigmu WJI} fiJmplt ult2ltfi UJWpntfiwlJmpJntfil! hbmLJmtfi t . 
uq %. (wJupfiDfi' uq IOOq uh2). 

ll'ppwli 10 uwump 470 
pwt 15 Itwpmn:PP.t 20 
mwlio 5 \twliwl untu 30 
~mq 2 qwqwp 5 
qhqo 10 tl,wpntliq 7 
UWtnp 10 \twliw~ UJ'lUJh'l 150 
\thnwu 15 Itwpuf!p UJllUJhq 250 
tufionp 10-16 uwqwqwlinu pwpu 150 
liwppli2 60 pnq\t 15 
lt}lmpnli 40 tntltlt 100 
uwliqwppfi 36 uwupp 7 
tuwqnq 6 ouhpm\t 20 
htwlt 60 Itwliwl nliiJ.ntJQ 3000 
uL. hwqwp2 200 

q_h11hmu phpl[wa Jli.J.hpQ J!fil}hwfipwgl[wa u}w}lli mti.Jwtlihp hli: 
C t{llmwupfi}1 UJWpntfiwlJmJlJmlin utiLiimJfi mbuwlJ)l L unpmp UJ.IDDtiJ.Iih­

pmu h pwfi9wphqhlimu lJwpnq t hfipwplJI.J.ht lizwliwlJww mwmwfimufihpp: 
liJuUJ.hu, o{lltliwlJ, hJntutiuwJltli 2J12Wiifihpmu wc:ihgpwa tulionplt UJmntqfihp.li 
wl[h1P hwpntum hfi C l[pmwultlinl[, DWii hwp.wi.J.wJpfi 2P.2Wfifihppfi{!: lhnfiw­
Jltli qnmm Wjq)lfihp.p l.l.J.UlllL'lfihp.f! wi.J.htP 2Wtn hfi l.l.J.W)lDLfiwlJmU WJI} qptnW­
Upfiltg. l}WU QWO(lWI})l(l2P.2Wfilihp.p WJqpfihp.ltliJ!: 

lllmmqlihpp h pwfi2WtlhiJ.hfilt hp.lJwpwmL UJ.WhUJ.wliuwli J!UJlWQl}ntU C 
l[pmwu}11i}1 u}1 uwun l}WJDWJI.J.mu t. J!WJQ wpowfiwqp.l[wa hli fiwh hwlJwnwlJ 
tflwumhp.: lllwhUJ.wfiuwli WJfi hqwliwlJiih[lJ!. npnlil} UUJ.wummu hfi lJnpnLUm­
fihi1P fil[wqhguwfiJ!, lll.l.J.WUmDtU hfi fiwh WJU t{llmwu}lfilt tWI.J. UJWhUJ.WUUWiiJ!: 
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qpm.w'lipli A (nbm.plint_, wl}ubpn!l»uml.): ~WJIDfiwpbptlbt t 1913p .. bpp 
utwpqtlbg. np I.J.wpwqntl qw[lbtP t pmdbt «hwtttlmpntpJntfi» hlttlwfiqntpJntfiJ!: 
untJfi hwmi.J.ntpJntfiJ! zmtnntl hwJmfiwpb[ltlbg L. lii.J.wu Jntlllt ub2: UI.J.mptl 
UJlllJlJ!. U[lU WU2Wmtlbg u(ifiqwupbppp.g. wut~wutlbg «DW[lutbpntU tnt~t1.1111 A 
qn}t~n(i»: lijdU hwjmup. t, 11[1 WJil @mwup.ul! qwquntpjwUp p.pwp unm up.w­
gntpjntfifib[lll up. WUP11112 .tumup t : lijfi utWpntuwi.J.tlmu t lii.J.wfi DW[lutntU, 
qw[lwqmu. UW[lrpltU, 6@ uutltmwi.J.mgnui: .Pmuwqwfi o(lqwfip.qufibpntu A 
@mwup.u ~p. utwpntuwi.J.tlmu: .PwJg pmJubpntu utwpntuwl.Jtlmu bfi uw(lfi2w­
qntJu qntuwfiJmpb(l' qwpnmp.!inp.qub(l. npnfip hwullltuwfimu bfi A @mwup.!ip. 
fiwfunpqfibpJ!. wJuP.upfi o(lqwfip.qumu tlbp tfi wmtmu A @mwuP.fiP.: 

UJu @mwuP.Cil! p.pwtlwup wfitlwumu bfi mbul111ntPJWU hpwzwqnp~ : b­
pb WJU UIWI.J.wumu t opqwfip.qumu, WUIW WUW2ltU hbppp.fi WllW2WUntU t . 
WJUUIUU qn~tlw~ . «hwtli.J.ntpnt}ljntfi», WJUltfipfi WIJ.2WUntiJ.2lt dwuwfiwi.J. mb­
unqntpjwfi tlwmwgmu. WJfimhbmL.' pubpn:PmwtuP.w' w~pp. bq2hpwpwqwfipp. 
~nJtwgmu L. qbpwmnuwuwgp.w· bq2bpwpwqwfipp. ¢w¢qwgmu L. qmpw­
gmu: A tlltmwu}IIiJ! wfitlwfimu bfi fiwL. utli111WPhJ1mpJwfi L. wnuwfi @mw­
ulifi. pwup. np IlflW utwl.Jwup. qbl.lll!mu ~ut1.1111 ubpntfiql! tltfimu t pmJt. bJipbUfi 
mbul111nt}ljntUltg qmpi.J.. wnmu t qwfiqwq L. 11i tltwpdbp: lllwpqtlw~ t, llJl WJU 
fiutwummu t uwz\lll pnppnpmufibpp. wutwpp.fiuwfiJ!: 4wp~p.p t hwjmlitlmu 
WJU uwup.!i. U}l A @mwuP.fil! qwfifuwpqbtntU t pwqgqbqp. qwpqwgntUJ!: bpb 
WJU umg@ opqwupqu @pwhwtnntUltg qbu dwU W11W2. WUIW hwi.J.wuppb­
UWj}lfi llltUwilflllilwi.J.wfimp.JmfiJ! qqwtltnpbfi pwpllpwumu t : 

A @mwupfip opwqwfi Ult2P.fi utWhWfi2WPI.J.I! qwqumu t 1.5-2,5 uq: bpb 
IlflW WilPJntp bfi hwfiq}mwfimu I.J.wpnmp.!inp.qfibp[!. npnfig wi.J.mlttlntpjntliJ! 
bpqnt wfiqWU UIWI.JWU t. WutW' 3-5 Uq: 

4wpnmP.fiJ!. npfi P.fiiutbu wutlbg, A @mwuP.fiP. fiwfunpqfi t (unm@mw­
u}tfi A). pp wfitlwfintU!! umwgbt t twmP.fibpbfi " I.J.wpnmw"· qwqwp pwnp.g , 
pwfip np qwqwpntU utWpntfiwi.J.tlntU t ub~ pwfiwi.J.ntpjWUp: Swppbp qwpn­
mpfinp.qubp mubfi mwppbp wump.nwfip. A @mwup.uwJP.Ci hwmqmpJmu: U­

ubuwwi.J.mMJ! 13-I.J.wpnmp.ufi t: liJq fiJntpp uP.2P.u U}WpntfiwqntpJntUf! qwpL.n­
pwqntJU WIJ.PJntpfibpntu hbmL.Jwtfi t (uq %-ubpntl): 

lJ.wllwl unfu 2 mqwllwfu 4,5 
qwqwp 9 I}Jlmu 1,5 
lJ.wfiwl UJIJ.Ujhq I oltpwfi 1.6 
lJ.wpupp llll\lllhl\ I qhqa 0,5 
uwqwqwfinu 1,7 wlluwfi 1,5 
UWtWP 1,7 uwump pwpu 2,6 

tnwlt 1,2 tufianp 0,03 
uwdpp I UWtnp 0,1 

4wfiwibiJ.bfimu qwu tuwl.J utmmqfibpntu I.J.wpnmP.fil! PI111WPI.J.tl.w~ t ptn­
pn:Pptnt{: '1-pwfint{ t UIWJUWUWt{llJlt{W~ Wjfi tPWUUlJ!, np pwpu qwfiwibqbfil! 
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huwfiwtliu qbqumu t. WJUP.fipu ptnpn:PP.tlt pwJpWJUWfi hbmL.wfipntl hwJ­
mw~tlmu b(i qbq}lfi utltqubfimfibpJ!' qwpnmp.finp.qfibp{!: .Pwjg up.up.wjfi l}wpn­
mlifinltllfibpf! ibu. np qbiJ.}lfi qwu fiwpfi2wqntjfi bu fibpi.J.w~ : Opp.fiwq. gp.m­
pntUWJpfifibpp. fiwpu2wqntjfi bpwfiq{! UIWJUwfiwtlnptlw~ t l.JPP.Ulmnpuwfipp.­
fintl. np{! imfip.j3- qwpnm}lfilt hwmqmpJmu: 

4wpnmp.fi U}Wpntfiwi.J.I111 U}U1ntiJ.PWfi2wpbqbfiP. bpi.J.wpwmL. utWhU}wfi­
uwu qbUIPntu fimJuP.ui.J. fii.J.wmtlmu t P- I.J.wpnmp.up. npnz wtlbtwgmu: 

qp.mw'lipfi P (gpmppfi, nmm.pfi, l}bfiuw:t»twt{nlinpqfibp): Uw Ui pb P.fii-llP 
I.J.nfiqpbm fiJmp t. WJl IlflWiig up. wup11112 tumup: Uni.J.bput wuw~. WJU @mw­
upfip. qwqU{! hwjmfip. ~t: P - @mwup.fiwJP.fi wi.J.mlttlntpjntfi bfi IlflUL.npntU 
pfiwi.J.wfi :Ptwtlnfinltllfibp{!. qwmbtultfit!. pbJP. mwfiP.fil!. wfimngp.wfifibp{!: liju 
@mwup.fip. qwpL.np hwmqntp.)ntfi{! qWJWfinui t fipwfintU, np WJfi WUflWQfintU 
t uwqwfinpfibplt utwmbpp. WJumbq}lg tt umwgbt t P.fl wfitlwfimUJ!' P. twmp.­
fiwqwfi «t.Jlbpubwpptltpmu»' pw¢wugbt pwnp.g: bpqpnpq wfit{wfimut!' gp.m­
pp.fi. @mwuP.fil! umwgbt t wJfi hwfiqwuwfiplt zfinphlttl. np pwt{wi.J.wfi ub~ 
pwuwi.J.mpJwup qmut{mu t 4}lmpnup., uwpu2P. L. WJt gp.mpntuwJP.fiubp}l hJm­
pmu: 

1936p. hmfiqwpwgp. qbuuwpwfi Ubfip-'1-jbpqltfi fiqwmbg . np C tllimwup.­
fi}lutwl.Jwuli qbUIPntU wnw2W91ll1 hlttlwfiqntpjntufibpfi wt{btlt ~Wfi[l bu {!fi­
pwumu. bJlb utwi.J.wumu t fiwL. P @mwultu{! L.' hwi.J.wnwi.J.l!: P.ui.J. hwuwmbq 
oqmwqnp~btltu IlflWfig wqqbgmpJmfiu mdbqwfimu t. wju}lfipu. IlflWiip u}l­
fib(lqp.umfibp bfi : 

~bmwqWjntU U}Wpqt{bg, np qttuwt{np WllUWUp WJU @mwup.fifib[lp.g Ub­
qnt{ hwpntum WIJ.PJmpfibp{! utwpntfiwqmu t fiwL. UJmu @mwup.fip. pwpllp 
pwfiwqmpJmfi: 

.Pwgp. wpJmfiwmwp wunpfibplt ¢lupntfimpJntfil! tjbpwgfibtm hwml}mp­
Jntfi}lg . P @mwupfil! fit{wqbgumu t opqwfi}lqup.· wtbpq}lwJ}l hwqt{w~mpJm­
fiJ!: 

p @mwup.fip. opwqwfi utWhWfi2l! qwqumu t unm 25 uq: lijfi UIWJ1lll­
liwi.J.t{mu t I.J.wpL.npwqntJfi WIJ.PJntpfibpntu hbmL.Jwt pwfiwqmpJmfifibpntl (uq 
%-libpnt{). 

uL. hwqwp~ 1000-2000 fu lianp 43-45 
lJ.wpupp hwqwp\) 290-430 mwlla 220-450 
UWtDP 100-1000 fuwqnq 310-400 
htwlt 80-150 lJ.ltmpnfip lJ.hqL. 500 
qwqwp 40-70 

q_bJtwuzwi.J.uwu dwuwfiwq uttnniJlfibpntu P @mwuP.uwJP.fi wqmltt{mp­
Jmfi mfibgl111 fijmpbplt up. UWU{! PWJPWJt{ntU t (15-20%). pwjg IlflWfip hwub­
Uwtnwpwp wt{btlt I.J.wJmfi bu. pwfi C @mwuP.fil!, npJ! fintJfi UIWJUwfifibpnui 
pwJpWJt{mu t 55-58%-ml.: Opnz mtl.Jwtlibpnt{ · utwhw~nfibpp bpqwpwtnL. 
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tqWhtqWfiUWfi (!fipwgpntU Wjij tijltnWUpfip ltnpntUUli! ZW{llltfiwlttJ.nttl t h 1,5 
mwp}lUIWhUiwfibtmg hbmn hwufimu 88-90%: 

'-l}unwupli PP {li}llJ.nw.}lliwppnt, li}lwg}lli): UJu t.Uunwu}llifi oqmwqnpb­
ttmu t uwzltlt owpopqwcrmpjntlit:f Uibtwqpw pmobtm hwuwp: 1735p. PUUIW­
fiwgp poltzlt l.twuwm fiqwpwqpbt t up h}ltl.wliqmpJmfi . npp. Owtiwfiwi.J. uwp­
qm dhnpbpp, tl_q.ll , uwzqp h pWQ WJt UWUUpmU Wl1W2WUDlU tpfi qwpUpp 
pc}bp. uwzq(! tltpt{mu tp. hbtnn qnzmwlimu, I.J.npglimu nqnplJ.ntlljntli(!: b'ppbUfi 
wnw2wfimu tpfi pzmpqfibp. npnfip UIWJpmu tpfi h qwnfimu tung : (.pt{wfiqut­
PP unm qqmgqmu tp qbphnqliw®tpJm!i. wfimwppbpmpJntfi h fipwfip uwhw­
fimu tpfi: ~P.tl.wfiqmpJntfi(! 'hwuwowpwlt}l mbup tp {!fiqmfimu. pWJ9 poP.zlt!! 
opztn bqpwqwgmpjntli qwmwpbg : (,wfiqwuw!inpbfi' hwubUwmhtntl bfipwq­
}lwqwfi mwpphp qnpbnlifibp, fiw blJ.wtl. WJfi bqpwqwgntpJWfi. np h}ltl.wfiqfib­
pp ufifiqwpwo!imu qhpwqznmu t bqlJ.Uitnwgnphfi[! h ~fi2_pfi pwfiwqmpJwup 
hfi oqtnwqnpc}tlmu qwu pwgwlj_wjmu bli uubqhfi{!. qwpfibqbfil!. omfi : (.P.tlwfi­
qmpJmfifi W(hJ.wfiqhg «UJhtW'lJlW»' tWtnpfibpbfi "Uibupu"' uwzq h hntfiwqwfi 
«WQJlUl))' qbqtJ.wbpfibp pwnbppg : ~ptJ.wfiqntpjntfip ub() tnwpwbntU t ntfibght 
P.uUiwfiP.wJmu. P.mwwwJmU. fl.muP.fiP.wJmU h UUU-P. hwpwqmu: Uubpp.­
ltwJmu bJlqWp owuwfiwq h}ltlwfiqntpJWfi UIWtnOwn tP.fi hwuwpntU uwfipt­
fibpp.fi , n1mfip l}!.~wgfimu t)lfi ufifiqwupbppf!: UwqwJfi po)lzlt ~ntqpbpqbpf! 
tiM 6pqbpp up2ngntl qwpntlwgwtJ. WUIWgmgbt. np qw hwt{wfiwpwJl wl{ll­
mwupfinq t. pwfit1 np hpt{wfiqfibpp opwpwofipfi I.J.wpp h otl}l n1mz pwfiw­
qmpJmli wtlhtwg!ih!Pu tl.hP2P!i!ibpu tPPtl. WUiwpplitlmu tpfi wnwfig npht qt­
qwu)l.S!ng)l: Ujq uwup.fi ~ntqpbpqbp(! h p.p wz)uwmwlt}lgfibp(! hWjtnWpwpb­
gp.fi I926Il. hbtnhJWt ltbpUI' np fipwfip p tl}lowqp t]lfi pmobt Ufhtwqpwu hw­
ltwUihtwqppi.J. qnponfifibpp U)l~mgntl . npnfip UIWpntliwqtJ.mu bli )uunpwufiqb­
p)l. uup h I.J.wpp ut2: UJq qnpc}nfili wlitlwlitJ.bg pp· «UJbuwqpw UfPL.bfitnpfiq)> -
«Uihtwqpwfi qwfi]unq>), pwnbpp ui.J.qpfiwmwnbppg : UJfi owuwfiwi.J. qhnhu -
hwJtnfip [ tp. np PP qnpbnfi{! qw !imJfi fipi.J.nmP.fiwppmfi t. npl! 1926p. '-tP.lti.J.h­
ppli hwJmfiwpbpbt tp )uunpwufii.J.hpntti , pui.J. J}llWfipg 15 mwpp wnw2 li .:bmfi­
ln:f ppfiowpbl}!.mu: '4.hp2llfifihllU WJq pplijl up2ngmJ. w z)uwmntu tpli pmobt 
ptpp-pbp)l hptJ.wfiqmpJmfi{! . pwJg WUfWMJntli: P.uq PP qnp®lip npnfimufib­
PI! zwpmliwi.J.tJ.mu tpli : Cwtn hbmwqnmnqlihp uqubgpli qwuqwbP. mwq qlibt 
UihtwqpwJP. wtJ.p.mwuplinqwJP.fi bwqmu(!, linpp.g wnw2 tp pwzqmu qpw 
uwfiptwpwfiwqwli c}wquwli tymtJPI!: UwqwJfi 1937p. '-t.bl>phUntJ.I! h L.Obp­
qhul! hwtJ.wutn}lnithfi WUIWQntgbgp.fi . np qw fipqnmp.fiwppmfi t . puq uhlj_ mw­
PP wfig IJ11Wiinq pmobgpli hwqwpwqnp h}lqwliqlibpp: 

Uw\jwJfi PP-Ii qbnhu npnz Owuwliwlj UfWhutwlibg pp qwqmfipplibp(!: 
UjUUfhU. hwpg WDW2W9Wtl' pli~n"'t bli h}ltl.wliqwlimu UfhtwqpwJntl uMwuw­
uwup bqltUimwgnpbfintJ. ufitJ.nqfihp(!: Ot"' np WJfi UJWpntliwl}mu t pwtJ.wpwp 
pwfiwi.J.mpJWUp liP.I.J.nmpliwppm: lllwpqtJ.bg . np bqpUfmwgnpblimu WJ!l ppntfi 
qtnfitJ.mu t I.J.wUitui.J.gtJ.wb tllt6wqmu. WJU ~p wfig!imU wqwm aL.p linlJ!ifmi.J. 
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)uwzbtm. btltbtnt owuwfiwlj: U"}lupWJU l}pw2pnt{ uzwlJblltu fipqntnpfiwppmfi 
wqwmt{mu t: '1-pwunt{ t pwgwmpt{mu WJfi l}!.wuml!. np Ubpup.I.J.wJP. L. 4bfim­
pnfiw4wli UubpP.lJwJp wqqwp!iwlJ~mpJwG 2P2Wfimu WJil hp.t{wfiqntpJmfi(! 
pp.~ tp mwpwc}t{wb. ~GwJwb GpwG. np fipwlig uufiqmu L.u qbpwltznmu tp b­
qJtUimwgnpblif!, pwfijl np fipwlip hfiwqmJii Owllwliwqlihppg UIWtnpwummu 
tltli «mnpmjltW>> p!Pplibp hqptqmwgnphliJ! fiw)uopnp qpw2pntti tizwi.J.btmg 
htmn: npnz awuwuwlj wfig UfWpqt{bg fiwh. np opqwfipqtimu lJwPJUl. t u}lG­
pbqtJ.bt PP tijlmwujlfil! mpplllmnl>wG wupfiwpplijlg . npntl hwpntutn t uuhi}h­
Gt!. lllJ.Gbqbfit! h wllPwm· tqJtutmwgnpbG!!: 

pp tlltmwuplip opwqwfi UitUhWfi2WP41! 15-25 uq t : Ufifiq}l q\luwtl_np tnb­
uwqfibpmu IJllW UfWpntliw4mpJntlil! hbtnL.JWtfi t (uq %-fibpntJ.). 

hwg L.liwlJ.wpnfiwJf!fi 
uphpnfitp 
uwlittlwa tuunpwufilJ.hp 
lJ.wpltnqp 
UJwl.if!p «fi.nv:Pnp)> 
\J.wpwn!J>f!t 
qwqwp 

1.2-3.2 
11.4 
0.1 
0.47 
1.3 
1.0 

UlUlnliJ. 
umfi\J. 
utiU 
uwpq 
hp2fl\thiJ.hfi 

0.1-0.8 
4.6 
2.2-6.2 
9.0 
1.3-4. I 

P.fiiutbu bpwmi t pbpt{wc} m4.Jwtfihpjlg . PP tl}lmwtiplip U[Wpntliwljmp­
JntLil! UftnntrtGbpmti pwt{wqwLipLi gwc}p t : UJq mbuw4tmpg qpwfip I.J.wflllii. bfi 
llltmtlhl npUfhu uliliq}l tijli.J.pnqnpbufilibp: 

'-l}l.w.wu}l.li B1 (m}l.wu}l.6, wlihtJ.p}l.li): 'Y..bpfi wpqbli wutJ.bg . np B1 tl}lmw­
uplip hWjtnliwqnpb"Uwli ubliwzlinph[! UIWtn\twfimu t lr.:bntlii.J.}lfi : ~WJQ fiw 
~lttU{lilllWQWtJ. tnlUl WJil lijntpp pjltlpWqWii qwqUJ!: 1933p. upwjfi htU2IUJ.tJ.hg 
UIWpqbt WJ'l liJntpjl qwnmgtJ.wc}pJ!. puq 3 mwpp wlig hw2nqtJ.bg upfiphqbt 
WJfi wphbumwqwfinpbfi : 

B1 tl}lmwuplif! mputltlJ. 2pntlitmbtJ.nq tJ.Ptnwlipfi t. WJfi pwgwpowqwtqbu 
lPtJUbl.jmli 6wpUJhpmli: 

\.Jbliqwfill opqwLijlqlimli qnJntpjntli mlip B1 t\lltnwlipfip pwliwl}mpJntfi{! 
qwpqwt{nJliUl liwliptlibpp hwliwqwpq: b'pb mpwuplip pwfiw4mpJntfi{! UfW­
ltwumli t . WU[W qlfuwtJ.npwUfbu uqumli bfi qwpqwGwt WJI1 fiJntPJ! uplipbqnq 
liwuptlibp(!, jlui.J. bph fllllU «wtl.hl.9nt4>) t !iqwmtJ.mu· qwpqwlinui bfi qpwfi 
ptUJl)WJlliJ. :pbptihfitn wptnWI1PlliJ. UtUuptuhp[!: 

~WJtnlip t. np ufifiq}l hbtn {!fiqntlitJ.wc} wb)uw£phpJ!' outwfi. Uitnrtwzwpw-
111!. bqhqfiwzwl!wP~ h WJtli. mwppbp l>bpliblimubpp wqqbgntllJWfi libppn 
tnpnhtJ.mti bu 2PP h wc})uwppm qwq}l' wli2wtnbtntl. qbliuwqnpbmlibntpJWii 
hwuwp wlihpw!tbzm tfibpqpw: UJq mpnhuwli ZrtPWJntti I.J.wpL.npwqmJfi qbp 
I. 4wtnwtmtu UillpnJ:uwrtiUJ.wppmli. npUfbu up2wutuwt fiJmp. npli wnw2wlimu 
1: pliltqhu wb)uw2phpp. WJ!iUfbu tt uUfltmwltmglibpp L. 6wpUihllP mpnhuwfi 
dwuwfiwq: lihuuwppupwqwu WJU nbwqgpwubpp ~lipwgpjl hwuwp wlihpw-
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dhzm t qwppopup1wqw ~bpuhGm[!. npp wqmP1.J. uwua t qwqumu B
1 

l{ll.mw­
u}lG[!: ~hmhWUJ.bU. hph WJfl ttlJ.mwupfip UJ.Wqwu·t qqwgtfntU, ntphu(i UJ.lllqW­
UlllU t fiwL. qwppopuptwqw ~bpubfimp wqmplj_ntp]ntfi[!: lllpJUlfuWqlliJ.wppmG 
~ .. PlllJPWJtfmu. WJG ltmmwqlj_mu t WPJWfi ub~. pmGwlj_npnui WpjntGWU1WI1 
wGnpGhp[! L. fiJlllflllWJpG hwuwqwpq[!: Up]mfiwmwp wfinp(ibp]lLWJGwfiwtm 
hhmL.wfipnlj_ l!filtlimu t wpJwG olizmu[!, wtJ.btwfimu hfi wfinpubpp fugwuuwfi 
htli..J.ltjplihp[!: Bl l{ll.mwupli]l qtiuwtJ.np «UUJ.WlliUlf!» UP,U1WJPU uqw(i(i t. pwjg 
'lllW UJ.WZWP[! WJlimbq ~]lltmmwqlj_mu. WJupGpu UJ.hmp t WJfl a1mpg wGnliq­
hwm oqmwqnpol{ll. ulifiqp hhm. L. UJmu lt11IJ.tipg umwunpuwqppwJpfi hwuw­
qwpqntu UJ.hmp t UJ.WhUJ.wlilj_hli qpw ltrnJntfi upupbqp L. fumntpJwG rnUJ.whnlj_­
uwG UJ.WJUWfifihp[!: 

~hmwppppp t Wj(i tPWUU1[!, np qhptwpqwo wzfuwmw(ipjl. WUJ.IliltUGhpp, 
qw}up. wqumqp L. WJL upphuwJ]lfi UJ.WJUwfifihpmu mpwu]lfi}l mufuul! opqw­
G]lqumu ltmJUltlt wtJ.btwGmu t : 

Bl ttlJ.mwu]lfip opwqwfi UJ.WhWfi2WPltl! qwqumu t 1.5-2.0 uq: Uju l{ll.mw­
u}lfi}l pwfiwqntpjlllli[! ufiliq}l qtiuwtJ.np WJlPJntpGbpntU hhmuJWLG t (uq%-lih­
lilltJ.). 

hwgwhwmpl} 0.3-0.5 pwfi~wphqhfi 0.02-0.1 
UfiJW 0.94 lt l4l p m n:Pp t 0.12 
dwtlwp 0.1-0.5 UJ.Ulfill]_ 0.01-0.08 
upuhn znp 0.9 umfilt 0.02-0.27 
hwg 1... uwl}wpnli 0.11-0.4 mwll,wpp uJm 0.06-0.11 
ljw~ 0.03-0.08 junqp upu 0.5-0.8 
upuhn l}wfiwl 0.34 dljfihqhfi 0.02-0.33 

'-l):lmwupfi B1-l! pwpap 2hpuwump6'wliGhi1lt L. hpufirnJllG up2wtl.wJpmu 
hbzmntpjWUp PWJpWjlj_ntu t. PWJ9 ltwJntli t ppqw]}lfi u}l~wtj.W]pnui : Opp­
fiwq. hpntzwltwqhfip. wpmrn'lJl.lltpJwG dwuwuwq. hpp npUJhu tltfuphgmg.!Ii 
oqmwqntloqmu t unqwu. m}lwupfip hwuwpJw 99%-g pwJpWJt.{mu t: 

'-l}lmwti}lu B3 (Uiwfium.mhuwppm): UJu l{ll.mwupfi[! hwqwuwzltwpnppn­
pwJpli qn!lOn(i t : f:lp wliqwlintU[! UU1WQhl t p zlinph}lq WJfi pwlip, Dll UJWpnt­
liwqt.{ntU t hwuwpJW pntnp pmuwqwfi <twqmu mlibglliJ. UJ.Wphfiwupbppub­
pmu· hmfiwqwfi «UJ.WGpnu» - «wubfint!lhp» pwn}lg: lllwfimnmhliwppmli 
hwJmliwpbptlhL t 1933p . pwjg llPW l{ll.mwu}:IG 1PGhm UJ.WpqwpwGt.{ht t 1938-
39pp .. bpp qpwlint.{ hW211IJ.tl.hg pmdht uwzqwpnpp[! (qhpuwm}lm): B3 l{ll.mw-

Upli}! pwg qhJIGwtJ.mli JntqwUuwfi. 2PfitU trntl. tntb't.{IlJl hbJimlt t : Opqwfipqunui 
WJil ti.IImwu}lG}l qhiiJ! qwJwGmu t tlltttlnllihp}l t}ln}uwfiwquwGg GUJ.wumhtm 
ut2: UJG odwliqwqmu t uwL. w<tfuw211wmlihpp t}lnfuwfiwquwGn: 

B3 l{ll.mwu}l(i (i wlihpwdhzm t a JW.[UlWj]lli hwuwqwpqp. lj_whwGwo L_ 

qhqo]l L. tiwqbppqwufihp}l Gnpuwt qnpomGhntpjwG hwuwp: £I.ttw opwqwU 
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UJ.WhW(i2l! qwqUntU t 5-10 Uq: 
Ufifiqp qtluwtJ.np lllJlPJmpfibpntu lllJfi UJ.lllpntfilllqqmu t htmL.Jllll pwfiw­

qmpJntGfitpnlj_ (uq%-fihpn4_): 

hwgwhwmplj 0.7-1.2 upuhn l}wfiwz 0.8 
UfiJW 1.75 pwfi~wphqhfi 0.1-0.9 
dun.l,wp 0.35-0.90 ljwpmn:PP.t 0.3 
upuhn znp 2.3 UJ.Iflnll]_ 0.05-0.8 
hwgwpmtl}hqhfi 0.22-0.60 umfil} pwpu 2.7 
juunpwulil}hp uwlittlwo 4.2 mwtlwpp upu 0.5-0.6 
l}w~fihqhfi 0.25-0.41 junqp upu 0.4-0.7 
ltw~fiwtllnzp 2.7-3.3 mwtlwpp uwp:q 6.8 
ljw~p.zp6mlj 5.6 mwll,wpp hppljwu 3.8 
UJ.Wfipp mwpphp 0.6-1.2 dl}fihqhfi 0-1.0 

~hmwppp}lp t WJG. np WJU l{ll.mwu}:IG}l u}l UWU[! qhfiqw(iwqw(i opqw­
G}lqumu u}l($bqlj_mu t uwGptGhp}l ltlliJ.ti}lg. }luq npnz qbliqwG]lGhp' opP,Gwq, 
allhpf! L. owqwpGbtll! qwpnq h(i qbfiuwqnp<tbt fintJfiP.ult wnwfig ufiCiq}l hbm 
WJU umwtiwtm. pw(i}l 1111 qpwUg wqppwj}lfi hwuwqwpqntU qnpOiliJ. UwUpt­
Cihp(! umh11omu bU wUhpwdhzm pwUwqmpJwfi ttlJ.mwup.a B3: UUUqwuphpp­
Cihp}l umlnpwqwfi htltuwfi dUluwGwq WJu l{ll.mwu}:IUP, qnpntum(! qwqumu t 
unm30%: 

'-ijl.mwu}lli B 6 (\llllp.l:ulogu}lli. wuml:ulllp.u}lfi): 30-wqwli pqwqwGiihp.ltU. 
bpp wnutmfibp}l qpw t}lnpohp t}lfi qpqmu. hwJmUwphptl.hg . np hpp qpwfip 
uulj_mu hu wphhumwqwu opwpwd}lufihpnlj_, h}ltl.wuqwunui tu 4.hP2ntJplihp}l 
uwzqwpnppnlj_' wqpnq}lli}IWJDlj_: U]q h}14.wfiqmpjntli[! L.u pntdqntU tp, hpp o­
IlWpwdfi}Ifi wtl.htwgumu t}lfi ppua}l phtlt qwu fuunpwufiqhp: Cmmnlj_ hw211IJ.· 
qhg Wli2lllU1hL \Ujfl pmdlt~ qnpOnfi[! uwpnql l{ll.owqmu L_ wfiqwfiqhg Wjfi Bfi. 
}lult 1939p. UJ.Wpqwpwutl.hg qpw p}lu}lwqwfi qwqug. L. WJ'l UJntPl! umwgwlj_ 
tq}1ppqopu}lfi wfitfwGnnig: 

Untfnpwpwp B6 wl{ll.mwu}lfinqml. ~hG h}llj_wfiqwlimu n~ uwpq}lq L. lli tt 
qhliqwfi}lfihpg. pwfi}l np WJI} lijntpJ! pwlj_wpwp pwliwqmpJl,UUp UJ.Wpntliwq­
tjmu t ufiliqwuphppfihtllt L. qhphplt ut2. upliJlhqqmu opqwliP,qumu uwlip.tlih­
!l}llttlJlUpg: f!wJg wl{ll.mwu}lfinqp hpL.ntJp qwpnq t wnw~wliwt hq]lqwu qh­
IlWqplliJ. qwliwug. wphhumwqw(i uuliqntl uliqlliJ. hph}uwGhp}l. <thpbp}l. pn­
pwfumntl h}ltl.wliq(ihp.}l unm: I!d}lzqlihpg }unphntflll hli mwwu oqmwqnpoht 
qhtlhnquw<tmpJwU. wqppwJ}lli h}ltfwGqntpJmfilihplt qtuwmu. P.GiUJ.hu UwL. 
hwqwpJ:mmpqfibpp uta pwGwqmpjwli oqmwqnpouwfi qhuwmu. bpp 
fuw}umqmu t wllltpwumwunpuwJpU u]14JUl~LnpwG: 

B<> l{ll.mwupup opwqwu UJ.rnhw(i~wpq[! qwqumu t 2-3 uq: UGUqlt qw­
Ilhnp wqpJmplihpntu 'lJl.W UJWpntliwqmpJntli[! hhmL.Jmtli t (uq-lihpntJ.). 

"Uhtll!WJntUu hwJmfi}l t unm 20 qhfiuwp}lupwqwli nhwqgpw. npnfig 
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hwgwhwmltlt 0.26-0.6 tqw!illp 0.02-0.25 
UnJW 0.85 pwli2wphqh!i 0.04-0.50 llwl[wp 0.17-0.54 ljwpmn:Pllt 0.3 
ultutm lRP 0.3 tqmmq 0.03-0.5 
hwgwpmtiJhqbli 0.13-0.3 um!ilj t np 0.41 
limzlt, J!liiJ.mJqfi u112m1J 0.3-0.8 mwl[wplt lillu 0.37-0.42 
ltw}llihqhli 0.02-0.05 tunqp liltu 0.3-0.5 
zll6miJ. tnp 0.67 llljlibqh!i 0.08-0.5 

fl.linq}un: ..RP,u}lwqwfi qwnmgqw()'pnq gfl4\lt4 uUJ]lpm t : lJwufiwlJ.gmu t 
:t>nu:t>wmfulfibp]l tltnfuwfiwquwfi qnp()'nqmpJnt!ifibpntU: P.unq]lmp U}wqwu]l 
qhU}Pmu fuwfum!.lmu t fiJwpqwJpfi hwuwqwpq]l wzfuwmwfinn: f!wgjl qpw­
fi]lg WJfi qwfifwuu t uwpqp nwptqwlJ.mtntUJ!: U!J.fipbqtlmu t opqwu]lqumu 
!imJutqhu uwfiptutpp 411Illiflg : 

P.finq]lmwJP.fi wtlflmwujlunq (qwu hpUfntlflmwupunq) qwpnq t wnw2w­
fiwt_ zwnwpwfutnp, !2pnfipq fib:t>pfltn]l. pfi~tqbu fiwL. Untt:t>mfi}ltWU}l.qWJpfi qb­
qwup2ngfibpp J!firpufiuwfi dwuwfiwlJ.: 

P..finq]lmp fiqwmuwup opqwfipqu}l. opwqwfi tqwhwfiS?wP41! qwqumu t 
0.5- I.Oq: Ufifiqp mwppbp wqpJmpfibpmu ]lfinq]lmp UfWpntuwqmpJntU[! qh­
nL.u llllttl mumufiwuppqw()' ~t : 

UJl \filmwu}J.Iifibp: '-l.pmwupfifibpp. uwup.a UfwmumpJntfil! ~P uwhUwfiw­
tiJ.wi.J.qmu WJunwfinq, npnqhhtnL. pmuwqwfi L. lJ.hfiqwfiwqwG CJwqntu mfihgi1Il 
ufifiqwuphppfihpntu qwu n~ tqwqwu qwpLnpntpJmfi fibp.qwJwgfinq WJl tl}l­
mwupfifibp L.u. oppfiwq' B fuuplJ. tl}lmwuplilih{lpg otup qwfiq wnwup 3 fihp­
lJ.wJwgmgp~fibpp tlPw. WJfipfi~ qpwfig PPtlt! hwufimu t unm 20-p: Cfiq npntu 
B1 . Bz, 83. 8 4. 85, B6. 87 q]lmwupfifih{lJ! qmfiqntu bfi o]lwupfi L. hph qpwugpg 
npL.t tihlJ.lt !2WfiWqntpjntUJ! tntlJUll tqwpbfiwopbppntU wupwqw{lW{l t . WU}Ul 
hwuwpJW wnwGg ufuwttlhtm qwpb\lJ. t wuht. np qpw Uh2 12P~ bu fiwL. wJq 
fuupp UJmu tlllmwupufihllJ! (pwgp 8 12-pg): 

Bz (nppn.'l>twtl}lu) tl}lmwu]lfil!' qw lJ.wpp qhq]lu qntfiwliJmpli t' hwJmuw­
phpqw()' L. wphbutnwqwfinpbfi upfipbql\_w()' 1935p.: UJfi pwqwpwp pwfiw-
4ntpJWUp qmliqmu t lJ.wpp. pwfi2wphqbli]l L. WJL uliliqwopbppfibp]l ub2: Qb{l­
uwumpnwlip li4wmuwup qwJmfi t : UpL.p tmJup mwq pWJPWJtlmu t: 

B4 (funt]lfi) q]lmwupfiJ! wli2Wtntlht t funq]l uwM]lg 19-pq qwp]l qbub­
ll]lli : '4bfiqwliwqwfi opqwfipqufi p tlllnwlJ.lt t upfiphqt1 WJq tlflmwupfiJ!. npJ! 
fiU}wummu t uUJ]lmw4mgfibp]l, fim4thpfiwflpmlih{lp uP.fiflbq]lfi. pfi~Ujhu fiwL. 
npnz pmfiwqnp fiJmphpp \ffiwuwqhpCJuwfiJ!: 

Be (.'l>n!Pwppm) tl]lmwu]lfifi pp wfil\_wfimUJ! umwght t wJfi U}wmnwnnlf. 
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np UhCJ pwfiwqntpjWUp UjWpntuwqqnui t UU}Wfiwfu)l L. UWlWflp tnhpL.fihpntU 
(tmtn]lfihphfi «:t>nuuuu»- «tnhp.lv>): :bn\lJ.wppq]l qwqu]l ut2 umfimu t uhq IDJl 
qpmwu]lu L.u' U}wpwwu]lfiwphfiqnwppmfi: Pwqwpwp pwuwlJ.mpJwUp WJU 
q]lmwu]lfiJ! U}Wpntuwqqmu t pmuwqwfi L. lJ.hfiqwfiwlJ.wu CJwqmu mfihgJlJl 
uufiqwupbppfihiiDtU. WJI} U}Wtnfiwnnq tt wq]lmwu]lfinq zwtn hwqqwqhUj t 
fiqwtnqntU: J!wg)l qpwfi]lg UWPI}DUi qnttnWqqntU t WJI} qptnwUpfi)l 3-5 WUU­
qw UjWZWp: t;pb pntuwqwfi ufifiqwuph{lpfibp]l 2hpUwj]lfi uzwquwfi dwuw­
fiwq :t>nt)lwpptl)l ub()' UWUJ! pwjpWJqnui t. WU}W Uuhqbfip htiJ.uwfi dwuwfiwq 
qw hwowpJw \lmtlilfi U}WhU}wfiqmu t: 

8 12 (gpwui.J.npwtwliJ.tu) q]lmwu]lfin W{lJntuwumtq()' qnp@fi t : UJq mb­
uwlJ.hm]lg fiw unm 1000 wfiqwu qhpwqwfigmu t :t>nt]lwpptl}lfi : '1-pwuwmpq­
unq lP t WJI} tl}ltnwu]lfip hWjtnfiwqnpCJntU{! L.u : llnw2fihpntU, bpb npL.t uhlJ.I! 
hlltlwfiqwfinui tp ~wpnpwq uwqwi\WpJntfintpJWUp, wU}w fiw hwuwpqmu tp 
I}WIDW\1}\U{ltnl\wCJ: UwlJ.wJfi 1926p. wuhp]lqwg]l bpqm papzqfihpp hW2Jlll.ll.hg 
pntltbt \Uji} hJ.tllwfiqntpjWUp tnWDWUjnqfih{lpg Ub@fi, nppfi UjW{ltnWqphgpfi 
opwi.J.wfi mmht hmu qwu @uwbtiJ. tlllnwqmu 200q mwqwpp uwM: '1-pwfipg 
20 tnwpp wfig UUV-mu L. Ufiqt)lwjntU u]lwdwuwfiwq hwS?nqi.lhg Utnwfiwt 
WJq fiJntpJ.t pJmptquhpJ!. L. WJfi wuqwfiqhg B12 tl}lmwuf:tfi : Qfiq npntu lq u­
mwuwtm hwuwp CJwfuuqmu tp ltn uwM: bp4.IlnM hwtiwzfuwphwJpu U}w­
tnhpwqu]lg hhtnn IvU~lJ-mu L.u mu!.lwttlhgpfi hhtnwqntnntpjntUuhpfi WJI} 
lltllllntflJWUp, uwqwJU npUjhU hntUp oqtnwqnp()'qbg]lli Uwuptfibpl!: 1952p. 
umwg!.lhgpfi wzfuwphmu wobuwtdwu 8 12 tl}lmwut1fip pJmphqubpJ!: Cmtnntl 
WJil pJmpbquhpntl tiJ.nfuwppfihg]lfi hmu UWMJ!, npn!.l pmanui tpu ~wpnpwlJ. 
uwqw!.lwpJntfintpjntfiJ!, ]lu4 gpwfiqnpwtwlipfip (qw tl}lmwopfip ppupwqwfi 
wfiqwfimufi t) up pwfip upuqmufihpJ! \lmtlllfi tiJ.nfuwppfimu tpfi WJI} h}lllwfi­
l.}lltflJWfi pmduwu pwppwpnuwjpfi bqwfiwlJ.ltfi , h11p hpqwuqfihpp Untn pwpu 
UWMP wuhfiwtiJ.npp pwuwqntpjntfiu puq WDWS?Wgfimu tp uptnfuwnfing : ~lt­

tnwupfil! pw!.lwqwfipfi qpuwgqmfi t S?hpumpJwfi fiqwmuwup ' 100 ... 150°C, 
P,u4 pwJpWJtlmu t 300 ... 320°C-]lqtuwmu: UJu tl}lmwupfi]l fumwfiJntPI! ub()' 
ltllpwnntpjntfi ntfip WfiWUUWUjWhntpjWfi Ub2: 

~pmwuflfi U-fi ("OP." ) hWjtnfiwpbpbt t wuhpflqwgfl paflz4 ::>flfibJI!. DPJ! 
uqqp]lg qhfiqwfifluhpp. hhmwqwJntU Uwpi}qwfig unm. umwunpup fungJ! pm­
amu tp qwqwupp hJntpn!.l: UJutnhtt)lg tt tl}lmwupUJ! umwgwqflp wfiqwUnttiJ! 
tmtnP,fiwqwu «nttlJ.mu»' fung pwn}lg: Uw hwqwfiwqwu t ' wnw2ltfi qtuwfi tp. 
hpp tl}lmwuflul! umwgwtlltll wfi!.lwfintliJ! qhnL.u u}lfi~L. uwpmp tlfl6wqmu wu-
2Wtnhffi: f!wgp qwqwupl19 U tlllmwupfi hwJtnfiwphptlht t ()'fibphlJ.lt, mnuwmp 
hJmpmu: UJfi wnw2]1fi wfiqwu u]lfiphqqhg 60-wlJ.wfi pp.: UJu tlllmwu}llil! pm­
amu t n~ upwjfi fungj!. WJL fiwL. pwg tlhppbpp, UWptJll, hupwumwunpuwjpfi 
qhqof:t hpqwfil.}lltpJmfifihp.J!: 

H tlflmwu]lfiJ!' ppnmpfiJ!. pp wfiqwfintUJ! umwght t qbpuwfiwqwfi 
«hwmp»' uwzlJ. pwn]l wnw2]1fi mwn]lg : ..Rwfip np qpw U}Wqwup qhUjpntu 
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UW2lJ.t! qwnfintU t OWpUJ.DUl, }}h\}lmnqnni. qfiwuqmu bfi hqmfiqfih1lt!: ~wgp 
qpwfipg l!filJ.fimu t wztuwmmfiwqnt}}Jntfil!. }}nttwfimu' w}unpd"wlJ.[! : ~.tmmpfi[! 
UJ.Wpmliw4.t.tmu t hppljwufih1mul. mwqwp}l uunui, hq}lUJmwgnphfinui, unJw­
JntU. upubnmu. lJ.wpmu. utwfipmli. tniP4mu: 

'-l.pmwu}lfiwJ}lfi hwmlJ.mpJntUfihpnq hfi od"mqwo fiwL. u}lzwp~ opqwfiw­
ljwfi p}}mfihp' UfWpwwupfiwphfiqnwppmfi . lJ:iUJ.nwppmfi. UJ.Wfiqwuwppmfi, o­
pmnw}'lpmfi : 

~wl{wfiwltwfi t. np ljhfiuwpwfiw4wfi q}lmntpJWfi hhmwqw qwpqwgmul! 
lJ.hwfiqhgfi]l finp l{Pmwu}lfiwJ]lfi fiJmphp]l hwJmfiwqnpouwG!!. opqwfiltqunui 
qpwfig qhp]l wnwqht tp]ll{ pwgwhllijmuwfil!. 4hfiuwpwfiwlj_wfi wlJ.m]lqmp­
JWfi pwp&pwgtiwfil!. wphhumw4wfi u}lfi}'lhqp J!fiiJ:lWJfiUWfi!!: 

Opqwfipqup pfiwqwfinfi qnpomfihnt}}JWfi hwuwp nt UJ~qwu uzwfiw-
4ntpJntfi mfihfi fiwL. uhlj WJl ljwpq}l upJ.umqnponfifihpt!' hwfipwjpfi mwpphpt!: 

Uqh!lJ pwfi 100 mwpp wnw2 Ul.TU-}:1 hpi.J.pwpwfiwljwfi awnWJnlJlJWfi 
qtluwl{np ppupl1nu L. UqqwJpfi pwfiqwpwfip hwfipwpwfiwi.Jwfi hwl{w~wom­
fihpp hultP~ l>phfiq .!!twplj[! llhnfiwpqhg wnw2pfi hwjwgppg wfihhphp pl{w­
gnq up wzjuwmwfip. npl! mL.hg unm 40 mwpp: 'bw l!fiq.hwfipwgphg hwfipw­
mhuwlJ.Uhp}l ~pu}lwqwfi qwqup qbpwphpJWt qnJntpJntfi mfihgnq pntnp 
mti.Jwtfihill!. wfiwwqp hfipwp4hg 5000 fiumz. WJq wuhfil! hfi}}wplJ.hg tl):low­
I.Jwqpwqwfi uzwquwfi h I889p. hwfiqhg WJfi hqpwi.JwgmpJWfi!!. np hp\ultuqfi­
qp qhqhl! I.Jwqul{wo t hpufiwljwumu 8 mwpppg' Jlpqwofipg . upwg.tmtupg. wt­
Jntll!Jfipg. hpqwppg. uwqupmupg. qw19pmupg, qwtP-mupg h uwmp}lritupg : 
liJuUJ.Punq UJwpqqhg , np wfihhphp pqwgnq wztuwmwfi111! hwfiowphq hwJm­
fiwqnpompJWfi qpwtfwqwfifi tp: 1923p. hwfipwmhuwljfihpntu L. f!Uqhwfipw­
uthu pnl.Jlp pfiwlj_wfi qnJwgmpJntfifihpntu WJU qwu WJfi hwfipwJpfi mwpp}l 
U}WpntfiwljmpJwfi }}l{WJ}:lfi wpd"hpf! wfil{wfiqhg ~twplj: liJd"U. hpp wuqmu t. 
np bpi.J.pwqfiqp ljhqL.mu hpqwpp PlWPl!I! hwl{wuwp t 4.65-p. ljWUJ.Wp}:lfirf 
0.00 !6-11. gpplJ.ufi}lritu}lfii!' 0.0 17-p, IlW UzwfiwlJ.mu t. np hpljwp}:l mwpwoqw­
bnt}}Jntfi(! qwqunui t 4.65. ltWUJW[lPfi!!' 0.0016. gppqnfi}lriui}:lfi!!' O.ot 7%: 

trnm 40 mwpp wnw2. bpp up zwpp qpmfiwqwfifihpp 4nqupg (!fii}hwfi­
pwgl{bgpfi uwpqljwJpfi opqwfipqup. uwupfi qnJmpJmfi mfihgnq qtluwl{np 
mt.lJwtfihpf! L. umbqoqbg «UlWJtlwfiwqwfi UWMfit>>' ~min trnfiqpp}lrifiwwup 
uwfipwl!hpmJ!. UJWpqqhg. np WJfi mfip 170 uu pwpllpntpJmfi L. qznnui t 70 4q: 
tllwpqqhg fiwL.. np WJq qnJmpmfi ~mlihgnq twltP opqwfipqun lJ.wqul{wo t 
hJlqpp l{pw qwu mphqhppmu mwpwoqwo qltuwl{np mwpphppg' pptJ.wbfipg. 
wbjuwoUpg . 2pwofipg. wqnmpg. qw19.tunupg, :}>nu:}>nppg . obllppg . ljwJ}uuupg, 
fiwmptnuu}:lg , uwqfi.lmttipg. upwg.tmtupg l.t hpi.Jwppg : <!.hmwl?PPPP t Uzb1. n11 

40 

~nun 4nfiqpp}lrifiwwu}l opqwu]lqumu ppqwofi}l ~lWPit!! hwqwuwp t 61-p. 
wotuwofi}lfil!' 23-p. 2pwoUJ:lfit!' 10-}l. hpqwpJ:lUtf 0.006-]l. utqfi&pfit!' 0.0001-p. 
uwqfi}lriui}lfil!' 0.027-p, unwpqhfi}lfil!' 0.0000 1-]l. ppnuJ:lfii!' 0.000003-}l, lJ.wt}uu­
upfit!' 0.2-}l. fiwmp}nuu}lfit!' 0.14-]l. qwl.9.tmtu]lfi!!' 1.4-p: ~wg}l Uzqwo mwpph­
p]lg UW11l}llt opqwlil1qumti hwJmUwphpl{ht hfi fip4ht. l{wfiwqpmu. umpnfi­
g}lritu, wUwq. ufiqplJ.. uljfiqhrt. phpplJ:imu. ghq.tmtu. nmpjuynuu. wpbwp. nultJ:i 
L. fimJfi]lulf mpwfi : ~wl{wfiwqwfi t. np uwpqm opqwfipqumu UJWpntfiw4l{mu 
hfi UlWllPh[lwljwfi wrumuwljp pntnp mwpphpt!: PwJg fihplJ.WJmUu WJU 4wu 
WJfi tw\}lnl{ mumufiwuppl{wb hU unm lO mwpp. npnfip umfimu hU mwpphp 
upwgntpjmfifihpp' WpjWU, l{Pmwujlfi(ihpp. ~hpuhfimfihpp , hnpunfi(ihpp L. WJl 
qll]Wgntpjntfifibpp lj_wqup Uhf ljWUlWphtnq ljhfiuwpwfinphfi Wfilltntuwp.llfihtP 
pwquwqw(i qnpOIUJ.ntpjntfiuhp: ~hmwppppp t uzht. DJ.l ~wqglj_hqjl WDW2WQ­
UWU uwupfi qDJDl}'ljntfi mfibgnq hp\lln}}hqfihppg uhlj[! hpufiqwb t WJfi lltwu­
mp t\pw. np mll.Jwt opqwfip hwmqwuzwqwfi mwpp[! lltn}uwp}lfil{mu t uhlJ. m­
p}lznq. npt! UJ.WpphpwlJ.wfi wrumuwlJ.mu qpw «hwpL.wfifi» t : 1969}:}. lJ.wmwp­
tJ.hg llltWmpfill I.J.nUUJ.th);!UWJJ:lfi upwgnt}'ljntfifihpp U}l2ngnl{ ~wqgi.J.bqjl ll1IDZ 
mhuwlJ.fihpp pmauwfi qJntmt!: <!,tmL.wUJ.hu uwpqm opqwfi}lqumu UJWpnt­
fiwlJ.qnq Uhmwqfihpp L. hwfipWjpfi WJl mwpphpp qhpp hhmwqnmntpjntfifihpfi 
mfibfi }lfi~uthu mhuwqwfi . wJfiUJ.hu lt qnr1ofiwljwfi ubb !izwuwqmpJmfi: UJu­
uthu. op}lfiwq. UJ.Wpqtlht t . np }lzMplj hpqwfiqnt}}JWUJ! L upmwuljwfi]l }l!i­
:t>wpi.J.m mwpwo uwpqqwlig wpJWU ut2 finpuwj]lg pwp.&p. t uwfiqwfi}l L fi]l­
I.J.hiP UJWpntfiwlJ.mpJmlit!. }lui.J. U}qli&pfiJ!. hpltwppfil! L pwp.}lritu}lfi!!' gwbp: 
'bntjfi hwpgfi munulfiwuppb!lJU hmfiqwpwg}l qllmfiwqwfifihpt! UJWpqhgpfi . np 
upmwuljwfi}l }lli!l>wpl.jm mw11wo wfi&wfig uwqhpntu lJ.wl9.tmtup UJ.Wpmfiw­
ljmpJmfiJ! wnnqs> wfiowfig hwutuwm up. pwfip wfiqwu lllwlJ.wu t : Uuhpplj­
JWfi up Jumup qpmuwljwfiuhp UJ.Wpqht tfi . np wptpnui.Jthpnqpg uwhwgwoUh­
PP uqwfifibpntu ppnU(! pwgwljwjntU t. Wjfi qbuwmu. bpp WJl h]lt.lwfiqnt}}jntfi­
fihppg uwhwgwofihpp unm WJq UlWPPt! qw: 

<!,wfipwhwjm t fiwL. mw11php hwfipwJpfi mwpphpp qhpl! tfil!M!I4 (mh­
qwqwfi) hpqwfi.qnt}}Jntfifihpp wnw2wguwfi qn11omu: Oppfiw4. bph }uuhtm 
2pntu UJ.Wljwumu t Jlllll!· WUJW tJ.whwfiwllL. qhqllp hpl{wfiJllltPJWfi qmwfiq t 
wnw2wfimu: .bmnpp UJ.WI.J.tuul! hwfiqhgfimu t wmwufibpp tuww l{wqwawu­
lJ.hm pWjpWJUWfii!: 

trwpqm opqwfipqumu, fimJfipulj twl{ mumufiwuppqwb hwfipwJpfi mwtl-
1lhpp lj_wmwpwo qhpp hwfipWUWUll_btP zwpwqpwfil.11! lJ.qpwl{hp l_Wt}lpg JllllpU 
Uho owl{wr Unwl{ht L.u. np WJfi 4zhqhp uhq pntfi fijntppg : 

pfi~UlhU h opqwfiwqwfi upwgntpjntfifihpi!' wfit}lnjuwppfihtP wu}diwp­
pmfihpl!. hwfi11WJ!Jfi mwpphpl! thfi I.J.wpnq upfiphqt.lht opqwfipqumu . L. fJllWfi~ 
UJ.hmp t ummp qnpohfi opqwfipqu UJ.Wphfip L. }utihtm 2PP hbm u!Jwupfi : 
~hmhwUJ.hu ufifiq}l mwpphp mhuwquhpp. fintJfi pl{mu h UJ.lllillfi.PWfi2WJlhqh­
fip . npwqp. qfiwhwmuwfi dwuwfiwq w qwph!lJ wfimtuht qpwfigmu hwfipw-
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Jpfi mwpphpp npw4_wl!wfi L. pwfiwl!wqwfi UIWpmfiwl!mpJWfi hwpgJ!: <.wfi­
PWJ.ltfi mwpptp.ttg lilt pwfiltufi mfihfi uhb' fizwfiwqmpJmfi Uitnnti1J!Wfi2wphqh­
filt UiwhmfiwqmpJwfi &L.wqnpuwfi qnpb'mu: '1-w wnw21tfi hhppltfi qhpWJ!h­
pmu t t{WtQlmll1pfi . npp Uwultfi \UUnutlp UIWhntfiwqntpjWU l@w Wqilllil qnJl­
b'nfifihpf! pufiwplJ.btllU: 

4.10. lTrqhrp wctuwrhntu 

«Phil pfi& unm UJW<l!lDllhJWJP UJ,tnnum»: «lihw WJU. hwpqhijtu»: «4nm­
PPP Wjli»: <<lij!i I.J.nmpqwb t. hwpqbl}m»: «P .. fi~ bu qm mtu!imu qpw ut~m : 
«'1-pwfip uwfip ubpuhp hfi. hwp.qhijtu»: «fitp.Mfi. qnmrl)lp qpwfigpg uhi.J.J!» : 
«4nmpqwb t . hwJlqbijtm>: «P .. fi~ bu qnt mhufinui qpwfimu»: «fiWfi~ . hwJlqh­
UlU»: 

bq fiw wuwg fipw!i . «Ppwl)wup, }}W!il}wqp!iu. whw WJU uppwqpu tm}}­
Jntlif!, DJlJ! qm ~bu J!Upnfimu, ppwtj_wup, pwfiqwqp!iu, p zlinphptj_ WJil !ippw­
qJlu tmpJWU, qnjntpjntfi ntfip WJU Uhb fiJWqllDllhjwfi : <_wqwmw qpwfi . pwfi­
l.j_wq!J.fiu: 

l:Jq Wjt} fi{lppfi tntpjntfiJ! qnjntpjntfi ntfibgnq UlUbfi }:lfii.}l hpupfi t: lij(i p­
JlWlJ.wlintpjntfi!i t . wJ!i Upuwfifi t : '1-m L. fiw {!liqhwlimp bp , Ctj_hpwphpw»: 

'VJwq!lDllhJwfi pqhfim mhuwq t. pui.J. tl,hpL.mu phpqwcr pwqqwbpJ!' h}:lu 
h!iq4_wl!wfi «OhwfiqnqJw-fitlljWu}lzwqw» tli}ltltun$wJwl}wU hp11}unumpJwU 
pw{lqtiwfintpjmfifi t (nmuh{lhfi}:lg ), npmhq fitqqwtwpp !J.uwuumtuJ! !J.p nr­
qntfi' Cqbpwphpwjpfi, qwuwqw!iqntU t WJU upmp(!. D{l opjhut}:ltj_npbli qnjmp­
jntli mCibglliJ. wutu }:l!i~ wnlJ.w t l}tuqw!ip h wfilJ.hliqw!i pfimpJwli pntnp 
bphntjpuhpntu: liJt I.J.hPUI wuwb' WJfi wztuwphp upwulintpjwfi qwqwl}lwpp 
pliwqqwi.J.wfi wpmwhwJUllltUii t : 

« ... liJq lipp}11i tmpJntliJ! qnJntpJmfi m!ihgnq wutfi !J.fiW h!J.upCi b> : bph 
fihpltw ctwuwfiw4}1 J!W{l6pntpjntli}:lg UWjhfip WJU wpmwhWJUlllt}'}jWiiJ!. wu­
zmzm. qctqwp t hwuw6wjliht WJU ump}:l hhm. np wub!i pfi~p hpUpntU l!filJ.wb t 
pqhlim l}wu uhl} WJL UjlDqWmhuwqp Uh{lU{!: .Pwjg hph tj_bpgfitfip lJ.hfiqwlip 
pfintpjlllfiJ!. WUjW thqhfiqwp fltqqWtWppfi Wjfipwfi tt i.}l Ubqwfi~hl }:l{lWltW­
(impjWfi qtU : UJuUJ.bu. hplJp.wquqp l@w qm!iqlliJ. ltbfiqwu}:l fiJmp}l 99% qwq­
umu h(i J!DlJUbpJ!, npnfip WUI.ihliqw(i pfintpjWfi pwqwqp}:l~lih{l}:lg umhq()mu hfi 
mwphlJ.wfi unm 90 Utpq m opqwfiwqwli UJmp: liJq pwfiwlJ.mpjw!i ~!i~pli 
uwuu t. np utfip oqmwqnpbmu hfip npUJ.hu uli!iqwuptpp: C!iq npntu. mwp­
php pmJubpp unm ufifiqwpwp fiJntphfl Ujwpntfiwqmu hfi mwpphp 
UD}l!lJntnqpwl!wfi uwuh{l' «pU~UJ.bU mhpL.!i m QllllntU(!», WJiiUihU tt «wp.uwmfi 
m hllllntU}!»: lijuUJ.bU, ufi(iqp Uh2 ubfip oqmwqnpootu blip bwnwJllfi uzwqw­
J!lllJUbp.p UJ.lODliJ.fibpJ!. hwgwhwm}:llJ.wjplilihpp Uh{lUh{l(!. UJ.WtWPWUJ.UlDtqlihp}l 
(qwpmn!lJpt. qhmfiwtufit\np) umnpqhtn!ijw J!fi6JDtqfihp}:l hwumwgwb UWUhpJ!' 
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UIWtwpfihp[!. wpuwmwUimmqfihp}:t (qwqwp. tiwqfiqhq, J!DIJ.q, pwtnwm)' hwu­
mwgwb' WJlUWtnfihpp. mhpL.wJpfi J!Wfi2WJ1hqhfi!J. (qwqwup, qwfiw~ untu. uw­
twp. UUIWfiwtu. uwlil!p. pwJltumfi . PPllfi2ntlt, nL.wfiqhfip.)' mhJlhfihpJ!, ltfi~Uihu 
fiwL. npnz pmJuhpp QDl'\ntfil! (lJ.ntpwpp. lJ.wqwup. bfihphlJ.). b'wqpl!fihp.J! (bwq­
lJ.wlJ.wqwup): 

Pmuwqwfi b'wqmu mfihg1111 ufifit}wuptppfihpp wJu J!liqwp&wlJ. gmgw­
qpg uhfip qwfiq lJ.wnfitfip upti!J.wJfi UlUllltqfihpp L. pwfi2wptqhfill qhpp l@w: 
flult upfi~ wutfi up mtuwqp uwultfi wnwfi&!J.G. }unuhtl!. hwqpp.ti 6L.mj_ wfiqpw­
qwnfiwfip qpwfig quwhwmtiwfi hqwfiwquhpltfi: bpp utfip wumu bfip 
«ufifiqwJ.ltfi wp.cthp». hwuqwfimu tup qpw tuhpqhm}:tq wpcthpJ!. PltUltwqwfi 
4_wqtiJ!. qqwJwpwfiwljwfi hwmljmpJmfifibpJ!: '-lhP2ltfiu P,phlipg fihpqwjwg­
(imu t ufifit}}:t WJfi hwmqwfipzfihJlJ!. npnup huwttwqnp t qfiwhwmht mbun­
IJ.lllPJWfi . bnmwnntpJWfi, znzwtlthtnt. hwumhup Up2ngnq: 

vwtuqpumu ql]uwtlnp mzwqpmpJmu tp qwp6qmu ufiut}}:t u!J.u!J.wJfi t­
fitpqhmplJ. uzwuwqmpJWU l@w: fluwfiwtn\[ m\[Jwt u(ifiqwuphppmu ql]uw­
\)_D}l tuhpqhmlllt UJntphp}:l' 6wpUihp}:l, uUj}lmwqmgutp}:l L. wb'tuw2pwmfihp}:l 
UIWpmfiwltmpJntfil! L.qpwfig 2hpUWJllli hwuwpcthpJ!. hwzqmu t}:lli. ph opqw­
!ipqu}:t !inptiwt qnpootfihmpJwu hwuwp w!ihpwcthzm tfihpqpwJlt (lJ.wtnp!J.w­
!itpnq hwzqwb) np uwufi t p qptiwqp WUIWhntlht wJq ufifiqwupbpp[!: OJl}:l­
uwq. l}lnp&t!ip hwztlht. ph UIWhWU2tlllll tuhpqpwjp !J.u~ pw!iwltntpjnt!il! qw­
UlWhml\[ll 1 OOq gnpbfi}:l hwgp, 1 OOq UIWumhp}:lqwgqwb qwpll L. 1 OOq tuwzwb 
uu}:l U}:t2ngnq: <.wUllltlJ. wrumuwqfibp.pg qmumu hfip. np 1 OOq gnphup hwgJ! 
UIWpmfiwqmu t 8.1q uUj}lmwqmg. 1.2q liwpUI. 42q wbtuw2pwm: 4wpf! UIW­
pmfiwqmu t 2.8q uUj}lmwqmg. 3.2q liwpUJ., 4.7q wbtuw2pwm: luwzwb uuJl 
100q-f! UjWpmfiwqmu t 16.8q uUj}ltnwqmg, 18.3q tiwpUJ.. wbtuw2pwm hw­
uwpJW w UjWpntfiwqmu: ll}bmp t hwz!J.P wn!iht fiwL.. fill WJU ql]uw\[n!l Ujnt­

phpJ! opqwupqti.ll 41111lillg Jmpwgqmu hfi hwtiwUJ.wmwutuw!iwpwp' 84.5. 94 
L. 95 .6%-nq: lThq WJL wllJmuwlttig qmumu bup. np opqwfipqumu uUJ.}lmwqm­
gp 1 q-pg lill2PU hwztlnq umwgqmu t 4. liwpUJ.llg' 9, wbtuw2phppg· 3.75 ltltwt 
2hpumpJmu: 4umwfiw!ip hhmhJwtl!· 

(8.I+2.8+ 16.8)x4x0.845+(1.2+3.2+18.3)x9x0.94+(42+4.70)x3.75x0.956==453 lJ.qwr 

q_bphpzbfil) <,nun 4nfiqpplmfiwijtupfi. UJ.WJUwfiwqw(i WJfi uwpqmfi, npfi 
mfip 1u 70uu pnJ. 70lJ.q 4zlm L. qwmwrmtu t utt.2llfi bwfipntpjwli wztuwmwCip : 
'bpwfi opwljwfi qU}whwfi2\ij1 2850 ljlJ.wt tfitpq}lw : fitptuli. qtpL.mu lizqwb 
UfiUI}WUpbppfihp{! WUJ.Whntj_ntU h(i !ipw opwl}w(i UJ.WhWfi2J:l UpUpWjli 16%-!r 
fitzwt}}:tp. qwpqwijtu l!qqwg4.}:1. np ubp hwzqwpqJ! pwqwlJ.wfi}:lfi unmwqnp tp. 
utlip hwzqp ~wnwfip opqwfiwl}wfi p}}ntCihp[! L. WJL Ujntphp, npnfig 2hpUWjpli 
hwuwpcrhpll wqqtgmpJntfil! umwgwb' pqhp}ll@w wfimhuwfihtlmph!i tlml1P t : 
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UliliqwJpli liJntJltlp 
Opwqwli 

U lifiqWJ}lfi lijntj} tip 
U1WhWii9P 

.2ntp, q 1750-2200 ~wlipwJ}lli mwpphp, uq 
-lintJii Jl!J.nu.i' futitltnt -ljWtQjlntU 

(2mp, j}hJ, umpo) 800-1000 -!jmu:j>np 
-jlpwt)l 6w2bp 250-500 -liwmplmtti 
-Wll ufifillP htam 700 -l!WIItntu 
Ullj}lmwljntg, q 80-100 ·l}ID!lltlllihp 
-fintJli pl\nuf ljhlillWfiwljwfi 50 -uw~Uttmu 

Ud!tfiwppntlibp, q. -bpljwp 
-w61/ln/uwp/llihJ/l -qldi\t 
Ul!lPU11Dn~wfi I -uwpqwlibq 
lhJQitli 4-6 -}lpnu 
jlqntbJilltli 3-4 -utllPiit'l 
llwJ}l_(i 3-4 -l(DJ!WLID 
tnpbnfip(i 2-3 -UnJitPilhli 
llt!lltli 3-5 -Ub(bfi 
Ub!lttnliltli 2-4 -~tnnpltqlihp 

!ilbfi!J.tWLWfipli 2-4 -]nlllul(i bp 
-1./m/uwp/J/ibi/1 ~mwlllililibp, uq. 
hhutntuJI!Ii 1.5-2 -wuljnpppliwpJ}m(C) 
Wpqltfijl(j 5-6 -ppwultfi (B,) 
qltutnpfi 2-3 -nppn:S.Jwllltfi (B,) 
tnllllDQltfi 3-4 -filtwqltfi (PP) 
w~wlijt_fi 3 ·ULWfitnnfibfiWpj}ntj_B}) 
ubpltli 3 -uthpjJ.qopupfi (BG) 
QJmtnwul'tfiwpJ}m 16 -qpwfiljnpWJWUi'tfi (Bn) 
Wlll.liW_!!_W~fiWPJ}nt 6 -}!ltntnl'tfi 
uumJ}lli 5 -pnJh_(i 
QJ!J.Ijnljnt 3 -nmtnpli (P) 
U1l"luW9Jlbp 400-500 -!lmtwgpli (89) 
-finLJfi l'lllnul" OULW 400-450 -lll'tmwul'tfi D (mwppbp6Lbp) 
-upw- L bp\jzwpwplibp 50-100 -t[pmwupli A (mwppbp 6hbp) 
Opqwliwljwli ppntlibp -ltwpntn!Jfinjlqlibp 
(ljltmpnliWJ}Jlnt, tuli6n(lw- 2 
JIPDt, bw!'lliWDJ}nt h wJI!i1 q. -t[htnwdhli E (tnw(lpbp dhbp) 

PwtwutnWJhli lijntpbp (pw-
-t[hmwdhli K 

25 (tnwnpbp 6hhnl 
!1Wfij}Wiijntp, tllbljtn}lli), q . 

·tPUf.DWf}j}nt 
UWpll.f.bp, Q. 80-100 -lllinQ\1tn, q. 
-fin~li~yntu'pntuw\twli 20-25 tlillpqbm}llj w_p.dhJ11!' 

-w!itf!ntuwpplibt)l pwquw-
2-6 llliwt/lj-2 

hwqbgpw1l" 6wpll.f.Wj}j}ntlibp 

::J:t!ntbutn bpp!i 0.3-0.6 
-!jmu:jlnJ\1ll.f.l't!llibp 5 
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'I 

lJrumuw[fl 

Opwljw!i 
\l1WhWfi9P 

800-1000 
1000-1500 
4000-6000 
2500-5000 
5000-7000 
300-500 
15 
10-15 
5-10 
0.20-0.25 
2 
0.1-0.2 
0.5 
0.5 
0.5-1.0 
0.1-0.2 

50-70 
1.5-2.0 
2.0-2.5 
15-25 
5-10 
2-3 
0.002-0.005 
0.15-0.30 
500-1000 
25 
0.2-0.4 
0.0025-0.01 
1.5-2.5 
3-5 

10-20 

0.2-3 .0 

0.5 
0.5-1.0 

2850/11900 

flilUJ.huq}l gmJg mwfip ufifiqwupbppp wpdhl!l! upupwJfi tfibpqbmplt mb­
uwlthmpg qfiwhwmbtnt utuwL Lltfihl[!. pwt{mltwfi t hpzht «qwmwplt)) ltwtn­
ppwfibpp uwupfi, npnfiJ2 UJ.wpntfiwlttJmu bfi zwpwpp. hpmzwlthqbfip. npnz 
6wt{wpfibpp, ttwpmn.'J>P.LP ut2: Oppfiwlt. lOOq ltwpfiwubpntgl1wJpfi znltnttuql! 
ll!Wpntfiwttmu t UllUl 520 44WL, pwjg UpUpWjfi znltntwqm{ hfiwpwtJnp ~t WUJ.­
pbt: UjU wnmum{ wubfiwwfihbpbp tPWUUl[! ttwphllt t wp6wfiwqphL Wtltnhn­
LWJpfi tuu11wfihpp ttwtnppwqwfimpJntfi[! npnztwu: UJuUJ.hu, pww LPl1JDPP 
100 q-[! WJ!l mbuwltbmpg hwuwpjw hwUwpdbJ2 t t{bpLntU uzt{wa bpbJ2 Ulb­
uwl}ll ufifiqwuphpJ2fihppfi. pwJg ppwqwfimu WJil 4wtnppwfihp[! n~ ujlwJfi 
«qwmwpq)) bfi. wJL fiwL pmfiwt{np: fltpbufi. npUJ.buqjl hfiwpwt{npjlfi ~wtP 
tppt{ UJ.wmlthpwgfibfip ufifiqwupbpJ2fihpp wpdwfippfibp[!. UJ.bmp t hwzt{jl wn­
fihL fiwL WJL qnpanfifibp: UJUil!DU, qptnfiwqwfifibpp ttnqupg uzwqt{hL t hwz­
t{b4zntJwa ufiuwfi pwfiw6L. npmhq pbpt{wa bfi «UP2Pfi UwJlilllt))' mwppbp 
fiJmpbpp t{bpwpbpJwL mfihgwb' UJ.Whwfi2[! (wq.l) L. ufifiqwupbpp[! wJfiJ2wfint{ 
t twt{. nppwfi zwm t UJ.wpntfiwltmu WJil fiJmpbppg: 

Swppbp mwp}lvp L uwufiwqpmmpJwfi tuupbpp hwuwp hwzt{wpqt{w<t 
bfi lllmntqpwfi2wpbqbfip oqmwqnrauwfi opwqwfi finpubp (wq.2): 

Urunww[f 2 

O.l!_Wqwfi ~.W! l!_wpwfiwqfibJ.ll!, 'l 

tuuptp. 4wpmn!l>ltt .Pwfi2wphqbli 
ITlmmq-

hWtnWUliDntq 
l::rph}uwfihp' 
upfi~t. I mwph- 27 72 166 
\Jwli 
1-3 mwpb\J.wfi 130 140 240 
4-7mwi!_~Wfi 200 200 260 
8-10 mwphiJ.wfi 300 325 260 
11-jJ.g pwpo [1 300 325 240 
t5wnwJnJlfihp 300 325 240 
:bpqpiJ.wiJ.wli wz-
tuwmwfip IJ.w-
mwpnq pwli!lnp- 300 325 240 
litp. (uttuwfipqu-
litpp oqlimp-
jWUp) 
t>fimtfiup!l ~pqp-
IJ.w\J.wfi wztuw- 300 400 240 
mwlip IJ.wmwpnq 
pwfitln11fibp 
<!,w!inwttmJlfihp 400 400 240 
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U}l2P.fi hwzqm.{ «UJ.WJUwUw4wfi UWIUll!» UJ.hutp t oqmwqnpb-}1 mwpb­
qwfi 106 qq u}lpq L. pfiqntJQ. 97 qq 4wptnn~}1t. 148 qq pW£i2Wphqbfi: liJU iW· 
l}lwpwfiwql! zwm unmwqnp t L. hwz® t wnUmu Uzt{wb" uUfiqwupbppfihpl! ni 
upwjU pwpu 4llnwqmu. WJL UwL. t{bpwuzwqmupg hhmn' hjntphpp. UJ.jntphUh­
pp, ppntfibpp L. WJt6l.tnq: 

5. 1Jl.Sfll¥l"i..-bP~ h J!llb-9UPbLlb"b~ 
qUlJUliUP<Ifii'Ue 

5 .1 . .fJlsntq 

btlihtntl qwnmgtJ.wb"pwJpfi. qbfiuwpwfiwqwli wnwfi6fiwhwmqmpJmfi­
fihp}lg qwu b"wquwfi wz)uwphwqpwqwfi tlwJp}1g ' UJ.mqwmm L. pwfi2wpbqh­
fiwjpfi uzwqwpntJUUPI! pw<hufit{ntU b(i Up pwfip )uupbpp: lijUUJ.hu, U)_tnntqfib­
Pl! qwuwl}wpqqmu bfi hhmL.JWL )uuphpp' hfiqwt\np. qnp}lqwtlnp, hwmwUJ.m­
qwJllU, l!fiqmqwt{np: liJu qwuwqwpquwfi ut2 qtluwt{np hwmqwfi}lz t hwfi­
l}}luwfimu UJ.IDllll 4wnmgtlwb"pp: P.fiiUJ.bu bpl.tntu t wfitlwUmu}lg . hUqwtJ.np 
UJ.tnntqfihpl! pwqqwgwb" bfi ubpubp}1g. hJmpw!P UJ.Ulllwuupg L. 4hiJ.L.pg : Cfiq 
npntu, ubpuhpfi wfi2wmtlwb" bfi UJ.mqwuu}1g ubpufiwpfimu: liJu )uupp qwpl.tn­
pwqnt]fi fibpqwJwgmgltifibpfi bfi' )ufi6npJ!. mwfi6[!. ubpqh}1ll!: 

Y:np}1qwt\npfibp[! pwqqwgwb" bfi . UJ.mqwuup.g, qbiJ.L.ltg L. qnp}1q}1g: t.ibp-
2pliu qwmwpntu t ubpufiwpfi}lqbp' pp ut2 UJ.Wpntfiwl!htntl UJ.IDq}l ubpUf!: liJu 
)uup}lfi tfi UJ.Wm\}wfimu b"ppwfi[!, qbq6[!. uwtnp[!. l}bnwu[!, PWLI!. hnU[!: 

~W\lltUUJ.IDflWjpli uzw4Wpntjubpfi ppbfig hbpppfi , hwztllt wnfibl_llql}PWUQ 
qwnmgqwb"pwJpfi wnwfiMwhwtn\}ntpJmlifibp[!, pw<hufit{mu bli bpbp bli­

pw)uupll' 
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1. P.uqw\}wli hwmwUJ.mntqfibp[!. npnlip pwqqwgwb" bli UJ.IDilWUupg. 
qbqL.pg L. ubpubppg: l).pwlip mwppbpt{mu bli l}nppqwt\npfibppg L. 
hfiqwt{nplibppg lipwlint\. np ubpubp[! l!li\}quttwb" bfi UJ.mqwuup ub2 L. 
nliiliintl ibli ub4ntuwgtlwb" UJ.mqwuupg: P.u4w4wli hwmwUJ.mntqlib­
p}l zw11ppfi bfi UJ.WtnqwUmu )uwqnqf!. hwqwp2J!. l}nl}nnzp. tnnwup­
qpfi . hWUJ.WttUUJ! L. WJLfi : 

2. Y:bqb" hwtnwUJ.mmqfibp. npnUp pwq\}wgwb" bfi hJmpwJli. fimpp . twtl 
qwpqwgwb" b"wqqwqwlltg L. utpubppg : Qfiq npmu. uhpuhpl! mhqw­
pwz)ut{wb" bfi UJ.tnllll Uwqbpbupfi : l.Jbqb" hWIDWUJ.UIDtq bli Unppfi L. b­

tWllJ!: 
3. f!WIUl hwtnWUJ.UIDtqfibp[! pwqqwgwb" bfi UtUfip, ppwp hbtn ubpmw-

nwb" UJ.IDqpqfibppg. npnfigmu UJ.UlpntfiwqtJ.mU t ubpup L. npnfip mb­
qwpwz)utlwb" bfi l!fil}hwfimp UJ.tnJlwqwJli t{pw: liJu hfipw)uup}lfi bfi 
UJ.Ultnqwfintu UllZJ!· WQfit\WUnppfi . }}llt}}J! h WJtfi: 

Cfiqmqwt{npfibp}l wnwfi6UwhwmqmpJmfip qwJwfimu t fipwfimu. np 
rwwUp intfibfi hjntpwJli UJ.IDilWU}lu: l).pwUg uUfil}}l hwuwp UJ.}lmwU}l uwup 
ubpuli t. U}12ntltp. np[! UJ.wpl}lwqJ.twb" t l}lwJmwgwb" qnbUJ.p un2: liJu )umUpf! 
pw<hufiJ.twb" t bpqm hfipw)uup}l' }luqwqwfi L. qnp}lqWUJ.IDilWJpfi : bpqm bli­
pw)uupbpll UJ.mmqUbpU tt pwq\}wgwb" bU wpmwp}lU UJ.pUq l}lwjmwgwb" 411-
Ilhltg . npnUgmu qmUJ.tmu t U}12ntltl! qwu uhpuf!: SwppbpntpJmUp qwJwUmu t 
Upwfimu. np }luqwqwfi [!fiqmqwtJ.npfihpf! b"wn}l t{pw qwpqwfiwtm pfipwgpmu 
b"wb"qJ.twb" bfi mh11L.wfiuwli b"wb"qngnt{: ~wumfiwfiwtmg hbmn UJ.IDntqfi wli-
2WID\lntU t WJl} b"wb"qng}lg L. pwl}lqmu: liJu bfipw)uup}l qwpl.tnp fibpqwJw­
gmgltiU t UJ.filpltqp: 

tmp}lqwUJ.mqwJ}lfi pfiqmqwqnpfi!lp[! b"wn}l t{pw qwpqwfiwlltu h}lzbgfimu 
bfi qnppqwJ.tnp UJ.ID11Ulfihp, WJUpUpfi. UJ.Wmqwb" bfi UJ.IDflWUpu hpzbgfinq zhp­
mnq, npl! UJ.mq}l hwumfiwguwfip qmqwhhn iDpwlinui L. nwpmu t' wqwmhtntl 
pfiqntjqp: lijU bfipw)uup}lfi hfi UJ.Wmqwfimu' pfiqnt]QJ!. Umzp, zwqwfiwqp L. 
WJtfi: 

t5wqllwU wz)uwphwqpwqwU qnm}lfi hwz® wnUhtnJ.t' UJ.IDmqfihp[! qw­
uw\}Wllqt{mu hfi uh116wpL.wqwp6wj}lfi L. wpL.wqwp6WJpli UJ.mqwmbuw\}fih­
p}l: Ubp6wpL.wqwp6Wjpfi UJ.IDOtqUbpp zwpppli hfi l}WUt{ntU gpmpntUWJflfifih-
111! (fiwppfi2. qp.mpnfi. uwfiqwppli. qphJUJ.~pntm) . pntq[!, fintn[!. )umpuwli . ~hj­
hnwfi : UpL.wqwp6wjpfi qnmm wubliwmwpwb"qwb" UJ.IDntqfihpfi hfi pwfiwfi[!. 
tPJntfipltJwfi wpuwtJ.[!. wppwJw)uli6npp (wfiwfiwup). uwfiqnfi. wt{nqwlplfi. 
qmwt{wfi L. WJtfi: 

~wJwumwfip ~wUpwUJ.bumtpJwfi uwhUwfilihpntU pwpu ®nwl}mu 
UJ.WhUJ.wfihtm. MnwU L. qwpliwUwjpfi wupufihppU ppwgfibtnt hwuwp UJ.lt­
mwUp bfi hUqwt{np UJ.IDntqUbp[!' )uU6npf!, mwU6[! L. uhpqhflll!: btfihtn4 UJ.IDq}l 
mbuwl!llg. unpmpg. hwumfiwguwU wumpnwUpg, UJ.tUhUJ.wUuwU UUJ.wmwqp.g 
L. qp.pwnqnq mbltJUntnqpwjpg. hUwpwqnp t UJ.tUhUJ.wfiuwU mL.nqntpJntfi[! 
hwugfibt 6-8 wuu}lg upUiL. Uhq mwpp. WJupUpfi ' UpUiL. Unp phppp hwumfiw­
Uwi.P: 

Y:wpnwmL. UJ.WhUJ.wUuwfi hwuwp. oqmwqnpMwfi ctwuqbmp bpl}wpwg­
uwfi UUJ.wmwqnt{. hfiwpwt{np t bpqm zwpwppg Upfiih lib\} WU}lll pwpu tllt­
nwqmu UJ.WhUJ.wUbt Uwh qnp}lqwt{np UJ.IDntqUbppg b"ppwfilt. qbq6p L. UWtnpp 
npnz mzwhwu unpmbpp pbppp: Uw\}wJfi WJu )uup}l UJ.umtqfibpntu mbq}l m­
Ubgnq qbfiuwpwfiwqwfi wfitJ.hpwqwUqfihllt UJ.p.ngbufibpp hwfiqbgfimu bfi 
ufiliqwpwp wpctbpp qqwJli qnpntump' pwpu UJ.WhUJ.wUuwfi pfipwgpnui: fltu­
mll wubfiwhmuwllt bqwUwq[!. UJ.tUhUJ.wUuwfi L. UUJ.tUllUtUfi ctwuqbmp. hpqw­
pwguwU hwuwp. )unpJ! uwnbgmuu t: liJU hqwUwqJ! q}lpumbtlt t fiwL. hw­
tntUUJ.tDIJ.WJpfi UzwqwpntjubpP. pbppp hwuwp: lijfi pntJL t mwwu UJ.WhUJ.tUfibt 
ufifiqwJ}1fi L. 4hfiuwpwfinphU wqmpq qwquntl pwpu}1U hwuwpctbp UJ.UIDtiJ. L. hw­
tntUUJ.UIDtiJ. up pwfip zwpwp}1g UflUiL. ubq mwp}1 ctwuqhmntl: lunpJ! uumbguwfi 
mh)uUp\}wU L. mbJ:uUntnqpwU lu!fifiwpqtlhU htUUWUJ.tUIDWu)uwfi pwctpUUhpntU: 
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5.1.1. ~fJwaf.nr UJSnt'luhrp UfUJriU'UfmJP'U nrw(Jp 

5.1.1.1. lUU:Jnr 

Iuli6nphlim llliDilP qwnmgl{wb"pp ufuhliwli phpl{wa t liq.l-mu: 

L,q. 1. Iuli6npblint UJ.tniJ.Ilqwnmgl{wann 

I - uhpufiwpmfi . 2- phtwfinpwJ~fi jupd~J.tfihp , 3 - wnwfignwJpfi junnn1_. 4- uhpu­
fiwJflU jugpJ.tfihp, 5 - uhpuhp, 6 - utmqwl[np, 7 - dwqwpwt.fmufll[. 8 - <huqi.J.wpw!twJ.t. 9 
- muqi.J.wutfiwiJ., 10- U{UJqwupu, I I -l[hqh: 

luli6npbfim UJ.milP qwliqllwb"p 97-98%-J:! qwqumu t UJ.mqwupug. np}l 
qhumpnumo t mbqwl)Jll{wa uhpofiwpmJiip: UJii uwhtiwliwqwm\lwb" t phtw­
linpwJpli fup6}tqfihpn\l, npnfip w(igfinlll bfi UJ.lllll.Wqnp)lg qbU})l OwllqWpW­
dW\J_: Uhpuliwplill qbumpn!inll t wugumu wnwugpwjpfi tunnnm. ll[ll! 2P2W­
utWtn\lWO t 5 uhpuuwfugpqfihpn\l. npnlip mlihu tq)luq uwqw11wpwfit.hufi utw­
mhp: Swpphp unpmhplt onm uhpoliwfugpqlihpJ! lPPll qwu uwuliwqpnpb!i 
pwgllwb" bu wnw!igpwJ}l!i tunnn2.P. uh2. puq lllJl unpmhpp unm' lltwq hli : liJU 
fughpntu hli qmlillmli uhpuhpJ!: tllmqp h)lupmu. npn qpnru t 6wqwpwlltnu)lq 
wlillwfimt.lJ!. wupwgwb" t lllUlllwlJ.np{!: 4w!i unptnhp. npnfigmu awqwpwqm­
ultlJI! f!liqhwlipwUJ.hu pwgwqWJntO t : 

UwllqwpwdwqJ! Owll4WtllliwqpzwpmfiwqmpJntlili t. npfi )lp hhpppfi m­
li)l hlipwpwdwqwJpfi }uruJnllwlJ. npJ! npnz unpmbplt unm u)lwlimu t wnwfig­
pwJpfi funnn2.lt hhtn: 

4hqLu awb"qmu t UJ.mll.wu}lun: liJfi qwpLnp qhp t qwmwpnui llltnll.lt 
qbfiuwqnpant!ihntpjtuli Uh2. U}l qnqu}lg tujfi UJ.WZlnlllWfinui t UJ.mqwupu{! W[l­
mwppfi wfipwphliUJ.wum qnp<mlilihp}lg , UJntU qnqupg uwuliwqgnui t utmqp h 
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Wjfi 2[12WUJ.Wtnnq UpfintO[lUlp hhtn Wfi{!fiqhwm fijnt})Wt.jmfuwfiwqnt})jWii 
qnpb"pfi : tlllJUlwlthll.h[! pp hhpppfi l}wl}qllwl} t. WJUUJ.bu qn2_\lwl}, qmmp4mtw­
Jltli zbptnnl{ (Unt.iwzbpum\l): tflUlntiJ.fihp}l qwpLnil hwtnqwG.}lzfibppg t UJ.IDIJ.W­
qhqhp qnLJiiJ!: liJ!i tJllimu t hpufiwqwfi h cnuaqmpwJpfi: .c!.pufiwqwli qmJfil! 
mlihlimu t qwliww mwpphp hpwfiqwt.J.npnttifihp, pwgp qhll.ltfi. utq)lmwqw­
l{mli h wnli: up zwpp unpmbp mlihli ifiLitli qmfiwl{np\lwantpJntfi qwti hw­
uwpJtu intlibli WJii (q.ntJlUUJntn, q.ntqbfi "1-bl}Izbu): UJt unpmhpf! WJfipwli 
fultm awblJ.nt}}WJpli qmfiwl{npl{w<mtpJntfi mfibli , np hwuwpJw wlihliwp}l.fi t 
npnzht l]Jlwfig hpufiwqwfi qntJiif! (Upwp\ul)luunu, J!}l.fiq "1-bt.Uul): <!.hmwppppp 
t fiZbt. np unl{npwqwfi UJ.WJUWfiUhJIDtU awaqntpWJpfi qmfiwlJ.npntpjntfi i_nt­
fihgllil.fihpp zwpppfi qwulJ.Illl. u}l.pwfip unpmhp)l UJ.tnntqfihpJ! (flht!l>unp qhll.ltli. 
P-wfiwfi 6Uhnwj)lli. UpupilblilJnJp fi.hfihtn) <!,wjwumwfip thnfiwJ)lfi qnm)lfih­
JllltU (upli2_h 1400 ti) jlllUWlJ.nplJ.wa qnqupg mfihfintU bli t.J.wn qwpupp bpwfi­
qwqnpnui: 

UnpmwJpfi hwmqwfipz t liwh UJ.tnqwuup qnt!iwl{npt.J.wbmpJmun: UJfi 
uml.nitwputp lltfimu t uUJ.Itmwqwt.J.mli , qhl\uwt.J.mli qwu qwuw~.wt.J.mfi mwp­
php bpwfiqwqnpnuHibpnq: ilpnz unptnbpp UJ.tnntqlihp, npnfip mlihfi plimbli­
ulJ.tl. qntfiW\lD}l\lW<}ntpjntfi, OWOqntpWjpfi qntjfi{!, bppbUfi fihppwlltwfigmU t 
UJ.lllll.WUU)l t.J.httltfi zhpmhp qwu Jlhtwlinpwjpfi fup6pqfihpp UP2llQnt..{' wqhtlt 
lunp: 

<!,wuwnnmwqp fiqwpwqpt.J.wa fu!i6nphfint UJ.Ulll.lt qwquwpwfiwqwfi uw­
ubpf! uhb"wUJ.hU mwpphpqmu bli ubq(! Ujntupg h qwpLnp qbp bfi tuwqnui 
qpwfig UJ.WhmfiwqntJlJWii 6hwqnpuw!i qnp<mui: UJUUJ.bu. pwquwppq qllm­
liwljwfifihp}l qnqu)lg wpl\wliwqpt.lmu t WJii t}twumf!. np }l.fi~pwfi hwum L. 
ljnzm t llltnll.tulJbqh{!. WJUptuli pwpl\p hli UJ.tnll.lt ubfuwliplJ.wqwli hwmlJ.mp­
jntliuhpJ!. hbmhwpwp WJilutPUP UJ.tnnlll.libpli mfibfi wlJ.btlt pwpl\p UJ.wlunliw­
qmpJmli L. t.jtnfuwqpntliwqmpJmfi: ilpn2w\lll ltWUJ qnJntpjntli mlip fiwh 
UJ.Ulll.wlJnpp h ·UJwhmfiwl}mpJWii u)l2h: Op)lliwq, UpuppbliqnJP. fi.hlibm unp­
mp Untn UJ.IDll.WqDJl[! qWJlll t L. owqwp)lqpg qmpu W ggqwa, puq q_ntqhfi "1-h­
tPzbup umn pwpwq t h bpqwp: Swppbp t liwh utUlll.wl.Jnp)l t..Uupwgqw<mtp­
JWii wum)l6wfi{! llliDllP hhm: liJu hwliqwuwlipfihppg btlibtntl' uttnqwqnpJ! 
phppwhwllwplt gfipwgpmu qwpnq t uliwt wlillfiwu. qnmp\lbt qwt.i U}nqt.J.bt 
UJ.tnq}l.g: UuhfiwqmwfiqwqnpJ! UJ.tnqwqnpp tllnl.Jllhtli t. npnqhhtnh WJU I}htll­
pmu UJ.tnqwuu)l tlp.w pwgqwa qhpp)lg qW:pn.l'l bli fibp.pwlltw!igbt uw!iptlihpJ! 
h hwfiqhgfibt t.jtmuwfi: tlllJUlwpmjb"libpf! L. uwnliwpwliwj)lli UJ.tnllWll{whbum­
libttlt wzfuwmnqlibttf! qwqmg bfi liqwmbt. np np.nz unptnhp. wpmwpmum 
tifiwtnlJ. WDIUl2 · fihpupg \lwpwql{ntU b(i pnppnuwu(iqbpnq: "l-w qwful{wa t 
(iJtWfiltg , ph plii_ )unpntpjntli ntfi}t Owqqwpwdwq£! h Ullllll.WUU}t plii_ tihOmp­
.JWii zhpmnq t WJfi pwdwfiqw~ wnwligpwJP.Ii funnnwg : 

tlllllll.wpwfimpJWfi (UJ.nUntnqllw) ub2 {!liqmfit.J.wa t fufi6npp utmmiJ.fihpp 
qwuwqwp.qmufi num iwtlthp.}t h qwfiql{walt (t..Uq.3 ): 

49 



lbymuwljJ 
lufianttbfim UitnDUlfihpp qwuwqwpqnu.ifi {!Utn qwfiqqwb"p L. ~wl}lbpp. 

<wm- Cwtn 
lfwlip U}JS?J:tlijlg 

U}J2jl(j lfjl2jl(ijlg 
Jvn2np Cwm 

Jiw!lJ:w!. uw!!J!. _gw~ _l!Ulp&p tunznp 
tlwfiq-

uJ!fizL. 25 26-50 51-75 76-100 l 01-125 126-175 >176 __llw~,q 

<= <::i 
:::' ~ 

8-:§l.g' 
a-3-a: 25-30 35-40 41-50 51-55 56-60 61-75 >76 :g.'-:.3 
3 a.~ 
c:: 3 

::::1 9' 

~wuqwfiwllt t, np wq.3-nui pbpqwb" mtl.Jwtfihpl! tnmui bfi wqhllt zmm 
qpmwqwfi pfimJp L. qppwnqmu bfi finp unpmbpp umbqb"Uwfi qwu finp fibp­
umb"qwb" unpmbpp Uitnntqfibpp qfiwhwmuwfi qnpb"mu: Q.npb"fiwqwfimu qp­
Jlwnqmu bfi uwfip. up£pu L. lunznp hwuqwgmpJntfiuhpl!: Cfiq npntu. UitnllP 
tunznpntpJntU!! l}wfuqwb" t pwquwppq qnpb-nfifibppg L. l}lnl}lnfuwqwu t: 
ITI.wpqqwb t . np ulllwnnqp hwuwp wubfiw{!fil}Iltfibl}l t tufianpp Uitnntqfibpp 
WJfi tunuip{!. npu mup 130-150 q qwuqqwb L. 65-70 uu tWJfiwqp mpwuwqpb: 

Uwl}wjfi UpL.fintjfi WJqnt mwppbp b"wnbpp L. fintjfipuq upL.fintJfi b"wnp 
mwttpbp uwubpmu w6wb Uitnntilfihp{! qqw!lmpbu mwppbpqmu bfi ppwppg: 
~btnL.WpW)l \lllflJlWpntjCtfihp{! wnwqbtntpjntfi hfi lflWlPU WJfi unptnbppfi, D­

[lllfi!2 WJL hwqwuwp UIUlJUWUUU[llllU mwwu b(i UUIWDnqp qnqupg l!fil}Iltfibllt 
~wl}lbpp L. qwfiqqwbp pbp12p wnwtltu~wfiwqmpJntfi: 

Cum hwuntfintpJwfi du!uqbmp. fulianpbfim \lltnntqfihpl! qwuwqwpqqmu 
bfi WUWDWJlJ.U , wzfiwfiwjpfi L. Mbnwjpfi JuupbplJ.: 

UuwnwJ}lli tuupbpp unpmbp{! hwuntfiwfimu bfi hntlltu-oqnumnu wupu­
fibppfi: ~WJWUtnWfi}l UIWJUWfifibpntU ll[lllZ WUWDWjpfi unpmbp hwumfiwfimu 
bfi hmfip.upfi: €)..pwfigpg wubfiwmwpwb-4wb" unpmbpfi bu UuwnwJpfi Cw~­
pwfi. Ubtpw. ltwttlltl uUJ]lmwq WUWDWJlJ.fi . Ufip.u (tlwn qwpupp, zbpUlwqnp) 
L. up. pwfip UlJt unptnbp: Unqnpwqwfi utWJUWfifibpntu JlllWfig llllDDtilfibpp. 
utwhmfiwqntpjntfi{! ~p wfigfimu 8-10 oppg, puq uwnfiwpwfiwJpfi utmhbum­
fibpmu 0±1 oc UIWJUUlfifih[llltU' 2-3 zwpwpp.g upfi~L. 3-4 wupu: 

UzllwllwJ}lll hwumfiwguwll fuupp tufianpbfim UitnDUlfihpp pbppwhwqw­
l!WJpfi hwumfimpJntfil! tlJlw t hwufimu oqnumnup l{hp£pg upfi~L. uhutlllbUpb­
PP qhul! l!filJwb" du!uqbmntu: liJu fuupp UitnDUlfihpfi wl{llllt Uiwluuuwq bfi: 
Unl{npwqwfi UIWJUWfifib[llltU l}llWfip hfiwpwqnp t UIWhUIWfibt 2-4 zwpwp. 
puq uwnfiwpwfifib[llltli' upfi~L. 4-4.5 wupu: liju fuupp lib£ bfi Utnfinuf .Qnpm­
twfiq. Ulippfimnz . .fl.bfihm lwfiqupbpqp, .fl.bfihm OnthWfiJwfi. fitbtup L. WJL 
unpmbtllJ. Uitnntqfihpl!: ~bmwpppp.p t Uzbt. np.ITI.wpubfi nul}jw MhnwJpfi unp-
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Ill~ uttnmqfibttl! ~WJwumwfip (UpwpwmJwfi qwzmwqwJp L. fiwJ:uwthnfiwJpfi 
C&llut}l) utWJUWfifibpntu umfimu bfi wzfiwfiwJpfi juupp lib£: 

Odbnwj}lll unpmbpfi ppbfig wfitl_wfinuil! umwgbt bfi n~ ph fipw hwuwp. 
DP hwumfiwfimu bfi Mnwfi wupufibppfi , WJL Wjfi UIWtn6wnntl_. np qpwfig 
Ulutmqfibpfi mfibfi pwpap utwhntfiwl}ntpJmfi L. oqmwqnpb"tl_mu bu Mnwfi L. 
taWJlUUlfi UlUpufihplJ.fi : ~UlJUlUllllUfip tntUppbp qjlltJlWUlfitnbuwqwfi qnmpfib­
(Ullli tuJU fuupp utmmqfibp{! phJ1!2tuhwl{wpwJpfi hwuntfiwguwfi bfi hwufimu 
ubutmbupbpp qbubppg up.fi~L. hnqmbUphpp tlbP£1!· bppbUfi' finJhUpbpp wnw­
f)lO mwufiopJwqpfi : ITI.whutwfiuwfi mL.nqmpJntfi{! unl{npwqwfi uwnfiwpwfi­
Obpnui hwufimu t 6-7 wupu. puq qwpqwtl_nptl_nq qwqtujpfi UP2WtlWJpntu' 
p~a1L. I mwpp: 
! OubnwJpfi fuupp. unpmbppg ~wJwumwfip ~wfiptuutbmmpJmfimu fiwtu­
ldtOmu uhb" mwpw(tmu tpfi qlllhL Upupphfi'lJnJp .fl.bfibm. ~bt~UDJl qhqpfi. ~w­
Owll MbnwJpfi L. up pwup unpmbp, npnuv qhp£pfi 15 mwppfihJlP. (!Upwgvmu 
tptlpu hu uqqmu wubppqw-bl}pnUiwlJwu unpmbpnq: €)..pwfig}'lg wubuwmw-

E
btlw(tubpu hu Q.ntqbfi €)..blltzbu, Q.ntqulllnm. 52nfiwpwu. 52nfiwnbq. 
wptwpuunfi. Upwpppfiq, liJqwnbq, UpwJuwnbq, Ulitnnq, Upwpp, UUithu­
p L. up zwpp wn unpmbp: liJu unpmhp£! q!luwqnptuUihu uttumqwuml{wb" 

110 gwb"pw6 Uitutnl{wumw'lJwtfibpp tlJlw, np£! hbzmwgumu t wqpnmbfuup.qw­
~wO lip£ngwnmufihpp qppwnntu[!: Ubp qptnntuuhp{! gmJg bfi ml{ht. np mwp­
'bp unpmbpp php12u {!Utn WlllJlWUptujpfi npwqp qqwiPnphfi mwppbp t : ~w­
dW4WJU Q.fiUS 21122-75 «fihupu fuuanp, hwumuwguwfi mz awuqbtnp» 
\qwhwfi£uhpp. WlllJlWUpwJpu pwpap npwqp hfi hwuwUiwtnwufuwumu WJfi 
\llUlmqubp[!.nlmfip mubu wnwtlhtwqm.Ju twJ!iwqp mpwuwqlJ.b"' al\waL.fih[li!' 
60\lli, tunpfihp!!' 65uu. wntu£pu unp.tnp al{waL.fihp[!' 50uu. 4tnpfihp[!' 60uu: 
bpb mpwuwq}l()-1! wqhllt l}lnpp t, tuUitu uttnntqfibp[! qwuqmu bu hPinmllll 
~wd hppn[UltulllJlWUpwJpfi unpmbpp zwp12pu: liJUUibu, Uzmwpwqp' ltwppp 
~ Ohw!iwqwfi qJntqbpp tufianpp WJq}lfibpp phPJ!£! pb)ll!whwqwpp [!fipwg­
pntd (5 mwppubpp u}l£Piil!) pwztuqmu tp htmL.JtuL aL.nq (wq.4): 

lbynwwlj 4 
lufianttb!im pbppmu mwppbp wlllJlwuvwJp!i npwqp fuuphpp 
UllllPfit!iwqmpJmfiJ!iU1!2h_fip 5 mw tlJ.fibp)l pbpvpg). % 

Unpm Pwpop Unw2J!fi unpm bp\tpnpq bppnpq 
unp_m unpm 

q,I!J.Il.Ulllntn 33 38 15 14 
~wJll!JlhUunfi 43 36 8 7 

J.lpwJlllhful 47 40 8 5 
JlnUW.J!.Wfi 5 13 49 33 
.JtnUwnbn 9 18 45 28 
ll!.w.1liwnbq 31 35 31 3 
u,wM_ UunhUnnp 45 •, 39 13 I 
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P.fi~UJbu hpwuu t wq.4-pg wnwt.Jbt pwQ~I.jmpJwup pwp&p L. wnw2ldi 
unpmp ll}llll1tqUbp t U}Wpntliwl}bt UpwpqppllunU, Upwpppliq. Q.ntJlUU}ntn. 
Upwpp UUJthliqnp. L. Upwjliwnhq unpmhpp phpp[!' 66-87%: 

Iufionp}l MhnmJpfi Juupp npnz unpmhpp IlPliliwlJ.wfi qwqun qwqliqwbm­
JPU ptrpwhwtl_wp}lzp2wUmu phpt.Jmu t wq. 5-nu1: 

Uiynwwlj 5 
Iuu6nrtlim u}l pwli}l MbnwJpli unpmtrp phppp ppupwlJ.wfi npnz gmgwU}lz-

libp < wG.qtlwetw.Jilfi utnnwhwtlwni1JP9Wiimu. %: 
Unpm 

<l-ntnutunm 14.3 
UpwptmMunfi 12.6 
Upwpn!Jfiq 14.7 
.2nliwpwfi 14.0 
UpwJOwnhn 13.4 
U}lUl!li! UunhUnnn 13.9 

}!fil}hw­
fintp 

11.4 
9.9 
11.7 
10.3 
10.0 
9.7 

Cwpwpfibp 

lljlwzw­
pwp 

8.2 
7.7 
9.5 
8.0 
7.0 
7.5 

uwfUw­
rmqw 

3.2 
2.2 
2.2 
2.3 
3.0 
2.2 

0.40 0.117 9.3 
0.36 0.123 9.9 
0.32 0.156 9.3 
0.62 0.155 8.3 
0.70 0.!71 11 .3 
0.42 0.168 12.0 

pbpnwhmtlwpp <huul!hmho (Q.nmull!mn ), % 
.c. Cwpwpfibp c:ll. Ill. s c:J sa .... Ill. M 

75 = ... ..=.~ 
,ds::l .s-a. 3..1:1 ~7 3d ..e: .!:I' ... c:. 3..!:1' 

3~ Onp nul}hwfimp ujlwzwpwp = 5 1:1'3 1:1' 
c;ll,3 

fiJntp uwluwpnqw ":".c., 3.::r< 5 & C:."tl ts l:l,c:.. 
.1:1 sr5 E'<.:l 
CJ.. .:-- :r 

I 12.9 9.6 6.2 3.4 0.61 0.168 10.8 
IT 13.5 10.6 7.0 3.6 0.57 0.134 10.3 
Ill 14.3 11.4 8.2 3.2 0.40 0.117 9.3 
IV 14.5 12.2 9.0 3.2 0.40 0.112 9.0 
v 14.7 12.4 9.2 3.2 0.34 0.113 8.6 
Vl 14.6 12.5 9.6 2.9 0.31 0.098 8.1 

<llwhmfiwl}mpJWfi t.J.pw wqqnq qnpbn(ifihpfl l.wfifiwpqqhfi wnwu6pU. pu4 
WJUUlhil_ ntzwqpnt}ljlUU flWp6fibfip ubq tltwump t.J.pw' mwpphp <twuqbmfih­
llltU hwl{wptl_wb' phppu mfip mwtlpbp p}lupwqwfi qwqu: UJq mpUJ.p $m}ln-
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luntpjntfilibpp uwhUwfiUbp[! npnzbtnt UU}WIDUJqntl uhfip qwquUJqhpll!hgpfip 
phppwhwqw9 6 <huul}bmuhpmu. I-mumbumpJntUnu1 phppwhwqwpp ul.jullUJii 
UJnw2JtU opf!. II-ubq ZUJpmp wUg. III-tpl.jm zwpwp wUg (wJu ort! UJWJUwfiw­
l.J.UJUnphu hUJUwphgpUp qUJUqqwetwjpU pbppwhwqlllJ!p 2P2Wii). IV L. V 
qUJfiqqwetwJpfi phppwhwqlllJ!P9 1 h 2 zwplllp wfig. VI-finJhUphflp UJDW2Pli 
mwuUopJm4JlU: Q.ntqUUJntn unpmp oppfiwqnq WJll unl.Jwtfihp[! phpt.J.wet tu 
wq.6-mu: 

Pfitll!hu l:ipwuu t wq.6-pg tntUlllliltnp fiJmptp}l pwfiwl.J.mpJmU[! plllpo­
p.wfimu t phttpwhwt.J.wp}l mzwguwUf! qmqwhhn, plllJ9 zwm mzlllgfihtm qbUJ­
pmu fil!UJmqmu t UJfiquwU mhUqbfig : :::>np. 2{llltu tm<Hlnll. liJntphpp pwUw4m­
lj_UJU wtlhtwgmliJ! mbqp t mfihlinu1 qlluUJtl.DJllllUJbu li}llll2lllJ2lllpUtrp' qumttn­
qwJ}l L. :)>pntl}mnqwJ}l hlllztfPU, lllJfi qhUU!ntu. hrp trt.umpwp uUJtuUJpnqmJP 
plllliW\.jt! npnz d-UJUUJfiwl.j ulimu t lJ.WJntfi, }lul} wuhliwmz dwul.J.bmnnl filJ.w­
mhllUtpb(i fiqwqmu t: "Ut.J.wqmu t fiwL. wqwm ppmlitpp. qwpUJqWliJmptp]l L. 
fihpqlllUJntphpp pwUwlJ.ntpJntU{!: lllmqwou}l U}UqmpJntli(!. np(! qwqmg p qhp 
hwuwpqmu t hwumfimpJWii wumMwlip npnzuwfi gmgwfipz L. ~wt.Ptlmti 
UJblitmpnutnnp l.jn~ti.Dll. qnpet}lpnq, L.u liqwqmu t: Stl.Jwt unpm}l hwuwp. bph 
ph11.121! qpqhtm t hpl.jwpwmL. UJWhUJwUuwU. UUJwumwqnp. t huuiwptjmu ptp­
pwhwqwpp wJU <twuqhut(!. hflp U{liqmpJntU(! qwqunu.l t 8.6-9.0 qq/uu2

: 

lvfi6npp. WJl UJIDIJ.Wmhuwqfihflp, qUJu (!fiqhwfipwUJ.bu uliliqwupbpputrp 
npw4]1 qfiwhwmowfi qnpbmu t.J.hP2Pli <huuwUwljUhpu wnw£wpl.J.tlht t up pw­
t.J.wljwfipfi wpqJmliwtl.bm hqwfiwq: q.pw tmpJntfi[! qwjwUmu t UJlwfinui , np 
upbppp ppupwqw(i qwqU(! tlhpwhwzt.J.wp.ljqnui t J.!UUl «Ull2ltfi UWPiliU» opqw­
lipqup Uiwhwfi2lt ufifiqwupbppp WJU qwu WJli pwqwqpwoUJup Uqwmuwup. 
np'(! WJtlth}lU} l.jpmu t umwfiqwpm opwpwdlip upuutnp (UOU) wliqwUmllJ.!: 

P.uwfiwtntl m~wl unpmp mmhi}l uwu}l 100 q-}1 ub£ U}Wpntfiw4tJnq 
uttl.JWt lijntpp pwfiwl}ntpjntfi[! L. «UP2Pfi uwpqnt» opwqwfi UJ.WhWfi2[! WJil 
fiJntpp Gqwmuwup, pU~U{bu UwL. mtl.Jwt UJ.UliJ.}l up2pli qwfiqtl.wcrn. qwph!lt t 
hwztlht WJil Ujntpp U}Wpntfiwl}ntpjntfit! UJU1J1lt ut2 UOlf-bpnq: Oppfiwq' 
wq.S-mu ph}tqwet Q.ntJlUUJ.ntn unpmp UJUliJ.}l tilt2llfi pwzt! (qwfiqqwc)[!) qwq­
umu t 169.8 q. Wjfi 100 q ntmhJ.lt UUJUntU U}Wpntfiwl}ntti t 11.4 q UltWZWJ2Ul{l­
lih}1 L. uwtuwpnqw: bph hwuwphfip, np «Ult2J.1U uwpqnv> opwqwU UJ.whwfi2t! 
U}1W2UlJ?Ul{lfihpp L. bp\:12Wl)Wpfibp}l fil{UlUlUWUp 75 q t. WUJW qumwgtJP hh­
mL.JWU!: Uh4 hwm 169.8 q UP2Pli nwzntl U}Ulll.DlU U}WpDtUwqqmu t UllUl 163 
q mmtt.P uwu (U}uutwtiwzl.Jt!· uhpuUwpmJU[!. ubpubp[! L. UJmqwqnp[! htnwg­
lihtmg hbmn): bpb 100 q-mu U!WPntliw4tlmll t 11.4 q [!fiqhwlimr ZWJlWJl. w­
U{UJ 163 q-mt.I ltUJ.wpntUwqtJ1118.58 q: bpb opwqwfi UJ.Whwfi2l! 100%-n!l pw­
tl_wpwphtnt hwuwp UJ.WhWU2ti.DlU t 75 q zwpwp. Ull.l}W 18.58 q-(! J.u!wqwpw­
plt' (18.58x100): 75-24.8%: UJl l.J.hpUJ wuwet. WJil unpm}l ubq tufionp(! mmb­
IJlu UW{ll}(! qumwfiw opwqwfi UJWhwfi2lt unm l/4-J.!, WJU}llipfi . WJfl UJ.Ulntlll! 
UJ.Wpntfiwqmu t 24.8 umwfiqwp.m opwpw<tfi}l upwqnp (UOlf): UmnpL. php-
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ttmu bli lufionpp ppupwl}wli pwqwllJ.llltJlJWfi up pwfip gmgwfipzfibp[! UOlJ-t­
pmt (fil}.2): 

q. lllJ1U U!lltP 

U~wp\.Jpln1unG 

U~wpppGq 

UpWJOWnhq 

Qnliwpw(i 

Br, HJ l.ll C pp I' K H 
I I I I 

Il.1 Ill> n. c PP r K II 
I I I I I 

B> 1:16 c 81 K PP I' H 
I I I "' I 

U.JJ:l,, e n, f PP H K 

II II I I I 

1:!.1 llr, B1C K 

,,,,.,,,,,,,,,,,,,,,,,,,,,,, 
0 4 R 12 16 20 24 28 32 36 40 .44 48 52% 

ul}. 2. lvfionpbfim U}tnmqfibpp ppupwl}wfi l}wqu[! umwfiqwpm 
opwpwdfi)l upwtl.npfibpntl. (UOU) 

r- zwpwp, K- ppm, C- wuqnppjJuwppm, 8 1 - p/Jwliftli, 8 1 - UJWU­
mnmbfiwppm, 86- UJ}JpftlJopuft(i, PP- {iftqnmftliwppm, H- ftlinq]Jm: 

l!Iymuwlj 7 
Iufionpp U}tnntqfibpp 100 q mmtw uwumu ppupwl}wli up pwlip 

gmgwfipzfibpp U}Wpntfiwl}mvJmfi£! UOlJ-bpntl.: 

5mgw6P2 q.llli}U- U}}wplt- Upwp- UpwJOW- .2nfiwpwfi 
Ulntn nllUunfi ~ltfiu ntn 

Cw~wn 15.1 12.9 15.3 13.1 14.4 
Opqwfiwqwfi 20 .5 15.0 14.0 32.0 37.0 
IJ}}nt 
'-llnnwiihfi C 4.7 4.4 4.7 4.7 5.8 
4.}tww~fi B 1 3.7 3.3 7.2 4.8 4.1 
\.f.Pwwuhfi B6 1.8 1.6 2.2 1.6 3.2 
~hwwcihfi B 1.8 1.0 1.7 3.6 1.5 
~}lwwupfi PP 11.6 12.5 14.7 14.7 13.0 
t>finqpw 24.8 22.9 24.2 21.9 26.0 

untjfi gmgwup.zubp.J! qbp.whwzqwp4btml' U}\Illlll 100 q ntmbtll uwup 
tl.pw pbptl.w~ bfi wq. 7-mu: UJu mtl.Jwtfihppg hpl.antu t. np 100 q U}tnmqfi p. qp.-
6w4P t WUJ.Whntl.htZW,PWpp opwl}wfi U}Ulhwfi2p 13 - 15%-J!: liJU gmgwfipzl! 
mwpphp unptnhpp unm WJfipwfi tt lit mwmwfitJmu: Opqwfiwl}wfi ppmfibpp 
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opwl}wfi U}UlhWfi21! wUiwhnqqmu t 14-37%-nq: t.l..jlmwupfifihpp pwfiw4f! 
UOlJ-hpnq mwmwtlfimu t hhtnhJWl uwhuwfifihpntu' C 4-6%. B, 3-7%, B6 2-
3%. B3 1-4%, PP 12-15%. plinq}lm' 22-26%: 

5.1.1.2. Swl.IA 

Swliof! hwfipwUJ.htnnt}lJntlimu mwpw~tl.wMt}lJWUP hfiqwJ.lnplihpll tuupll 
bpl}pnpij uzwl}wpntjUii t lufionpl!g hbum: Swliotfim Uljqpfibpl! qpwJ.tmu hfi 
hliqwt\.npfihpjll!liqhwlimp mwpwam.pJUlfi unm 115 uwu[!: UuwnwJjlfi unpmh-

' PI! qpwqhglimu tfi 22.5. wzfiwfiwJJ:lli unpmhp[!' 41.8 L. MtnwJjlli unflmhpJ!' 
35 .7%: liJU U}UlfJ.Wtnhuw4P hwumliwguwli ZP2U1U[! oqJ.lmu t hmfijlujl wnw-
2Pfi mwufiopjwqpg ujlfi~L. hnl}mMpbJlp u4Pqp\!: P mwpphllfil}lJntU lufi6n11P. 
U}tnntllfihp)l' mwfioll Uitnmqfihp}l uhpuUwpmJiil! U}tnfJ.Uluul!g pwdwUtl.wil' t 
pwptup2}li?Uhp)lzbfltnlltl.. n11filip pjlhfigl!g fihpl}WJUlQiintU hli tlJ.tujtnWQWil' }llll-

lllllfi}lWUJlll}l (Ul}. 3): 

10'' 
ul}. 3. Swliohfim U}UlllP l}wnmgqwi)'p(! 

I - ubplifiwpmli, 2 - ubplifiwjugft{J{ibp, 3 - ubplibp. 4 - pbzwfinpwJft{i jupd/1/jfibp, 
5 - pwpwpppwjftfi zbpm. 6 - UJUlflWiiftu. 7- qbqb.. 8 - UJUlf/.UJfJnp, 9 - UJI.Bf/.W!Jnpft 1/Jn­

upq. 10- t)wq{JUJUJfiW[J. I I - uwqqwpwdwq: 

Cum 6\.o.}l. mwfiohfim mwp.php unp.mhpjl U}tnntqfihpJ! \ltlimu hfi 4tnp. mw­
tlJ.wl}wqmfi 41.11P· 6qw6L.. l}nfiwoh.-mwfiow6L.. qwfiqwqw6L. L.zzw6L.: 
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Swfid}l UJI.IUlW4npn wl{hllt hpqwp L. qnzm t: bph tulidnp}l UJI.IUlW4npn 
qnmpl{hlltu l}wpru]_ t hwfiq}luwliwt pnppnuwufiqhp}l fihppwtflwliguwfi ntrtit. 
WUJW mwfid}l qnmpl{wc) UJI.IUlW4npJ! qwpru]_ t l{fiwuht UJmu UJtnntqfihppfi : 

Cum qwqfil{wc)p mwfidp UJtnnlll.fihp[! qwuwqwpql{mu hfi hhmL.JWL 
qhpUJ' zwm uwfip' u}lfilL. 25q, uwfip' 26-50q. UpCj?pfi}lg gwc)p' 51-lOOq. up2pfi' 
l01-150q. upCj?pfi}lg tunznp' 151-200q, tunznp' 20l-300q, zwm tunznp' 300q-}lg 
wl{tr 

Swfidhfim uwfipwUJtnntq unpmhp.[! tWJii mwpwc)mu lhfi qmht ~WJWU­
mwfimu: Uttmwqpwqwfi lizwliwqmpJmfi mfihg1111mwfidhfim unpmhp.J:! unl{n­
pwpwrt UpCj?pfi}lg pwp.dp l}wu tunznpwUJmmq hfi, wnwfidfiwUJhu. hph c)wnhpJ! 
UJWtnl{wuml{wc) hfi gwc)pwo UJWtnl{wumwl}wtlihp}l tJ.pw : 

Swlidp. UJI.IUlW4bqL.p qwnmgl{wc)p[! npnz lWtlml{ mwpphpl{mu t tufidn­
ppg: 4:bqL.}l P2P2fihp[! wl{hllt uwfip hfi, wl{bllt hwum pwqwfipnl{: Uwl}wJfi 
qbqL.wp2lt2fihpp l}WUJJ:! ppwp hhm WJfipwfi tt wump. lt. npn hwfiqhgfimu t 
rutw gwc)p wnwdqwqwfimpJwfin. hbmL.wpwrt WJfi wl{hllt tunghllt t : flpnz 
UD!ltnbp}l UJtDntllfibpp 4brtL.J! uwufiwqpnpbfi qwu IPPtl c)wc)ql{mu t owfiqwfi­
uwfi l}lwnnl{ (.Phph Pnup): 

Swfio}l UJmrtwu}luJ! L.u mfip mtlJwt unpm}lfi hwmqwfizwqwfi qmfiwl{np­
l{wbmpJmfi' uUJltmwqwl{mfi . qbqfiwl{mfi qwu qwfiwiwtlmfi hpwfiqwl{npnui­
fih}llll{: 

~wumfiwguwfin qmqwhbn UJI.IUlWupun. np[! tuwlJ. tJ.Powqmu UJWJllltliw-
4mu t wl{bllt zwm L. qnzm pwpwpCj?}lCj?fihp, l}lwl}lqmu t . qwnfimu hJmpwllt L.. 
pliiUJbu bppbUfi wumu hfi, «Jmllwllt» : PwJg DJlllZ unpmhppfi hwmqwlizwqwfi 
t l"P· WlJlWfiUwfi UJlDilWUpun: Puq up zwpp unpmbpp unm hwumfiwguw(i 
zt12wfimu UJI.IUlwupu[! qnpzwlinui t : 

lljU UJPDQbU[! hwtnqwlizwqwfi t WUWDWjpfi up. pwfip unptnbppli L. iP 
qwphtll ZtPD}lbt uwnfiwp.wfiwjpfi UJWJUWfifib}llltU WDWCj?W91111 ilpqpntnqpw­
qwfi tuwfiqwpl{wbntpJwfi' UJtnqwuup gwc)pCj?hp.uwumpowliwJpfi qnpzwguwfi 
hhm. np[! wfiwt}lllp zUiwnmpJwfi WJ:l1llntfip t: 

lllwjuwfiwqwfinpbfi mwfidp UJtnntllfihp[! qwuwqwpql{mu hfi fiwL. {!Utn 
qqwJwpwfiwqwfi hwmqwfipzfihpp' wqwliflbpwJpfi (hpwfiwllt hwuwJpfi 
hwmqmpJmfifih}llll{. pmpumfipnl{). ub11wfiP. (twl{ qwu pwl{wpwp hwuwJpfi 
wpowfi]lplib}llll{. np UJltmwfip hfi pwpu oqmwqnpbUwfi hwuwrt) L. tunhwfin­
gwJltfi qwu mfimbuwqwfi (pwpu tijlowqmu mlibfi gwc)p hwuwJpli wpdwfipp­
libp L. mmhllt bfi tuwzwc), pnl{wo tJ.Powqmu L. ptul{wc}pfibpp ut2): 4:wfi GwL.. 
WJUUJbu 4nitJ.wo. u}lqpwJpli unpmhp. np pwpu trwu tuwzwo tJ.Powqmu mmh­
llt ibli L. oqmwqnpol{mu bfi UJI.IUlWqpfip, qntUJWOWJpfi hJnt}l L. WJL wpmwq­
pwfip umwfiwtm hwuwp: 

~WJWUtnwfip UJWJUWfifih}llltU wohgl{1111 tnwfidhfint UJtnlltllfibpp up pwfip 
gmgwfipzfibp pbpl{wo tfi w11.8-mu: 
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Swfiohfim UJtnntqfibpp up pwlip. gmgwlipzlihp: 

Unpm 

UuwnwJitfi 

Lpunfiltw 

liwtw mwfid 
liw)lU)lwmwfid 

Ol!_nmhtlg mwfid 
4.!Juwuu wuwnwthfi 

U.zUwliwJll.fi 
Umjumu!J 'l-Jnt7hu 
U].t(ih_ 

Pbpb L}lqhtlt 

4Jmph 
~uhnfim\t 

una cruputa 
Phph ~wflilwfi_u.Jnfi 
"UM!_u dUhnwtllfi 
ITlwu lintuwp 

~wumliwguwfi 

owulthmn 
(mwufiopJW\t, 

wupu) 

II hntl!IU 
II hnuhu 
II-III hmtltu 
I-II ounumnu 
I ounumnu 
I ounumnu 
I-II ounumnu 
II-III oqnumnu 
III ounumnu 

I uhwmhuohn 
I ubutmhUpbp 
I uhwmMphn 
II-III uhutmbupbp 
II-III uhUJmbUphn 
II-III uhutmhupbp 

II-III hnbmhuvhn 
II-III hnbmhupbp 
II-III hrltlmhuvbn 
II-III hn\Jmhuphp 
II-III hnltmhuphp 
II-HI hnumMpbp 

92 50 41 
60 54 48 
40 41 36 
42 32 26 
80 77 50 
190 89 72 
160 90 63 
50 42 38 
180 91 75 

125 79 60 
197 89 81 
165 88 64 
171 92 70 
142 73 73 
139 72 59 

205 96 74 
145 78 72 
165 86 66 
193 88 80 
152 69 69 
140 83 78 

Urynwwlj 8 

6-8 
5-7 
5-7 
5-7 
7-9 

10-14 
8-10 
10-15 
10-13 

uwnfiwpwfimu 
45 
45 
45 
75 
90 
90 

210 
180 
180 
180 
110 
110 

Uuwnwjpfi up zwpp UJtDlllllfihpJ! hfiwpwl{np t UJWhUJwliht uwnfiwpw­
fiwjpli UJWJUWfifih}llltu' 0 ± I°C upliiL. 10% qmuwpwjpfi 4nJllllUtnlihJllltl 1-1.5 
wupu. puq q_puwuu wuwnwJpfil!' utJ.IiiL. 2.5 wu]m: UzliwliwJpfi L. MbnwJpfi 
unpmhrtlt UJtnntllfihpfi wuwnwJpfip hwubUwmntpJwUp wl{bllt UJwhmfiwlJ. hfi' 
unl{npwqwfi UJWJUWfilibJllltU qpwfip hfiwpwl{np t UJWhUJwliht 10 oppg upfiiL. 
1.5 wuup.. uwnfiwpwliwJpfi unl{npwqwfi UJWJUwfifih}llltU' 1.5-7.0 wupu. puq 
qwpqwl{npnq qwqwJpfi upCj?wl{wJpmu' upliiL. finp pbpp: 

Swfidhfim UJtnnlll.fibpp ppupwqwfi up pwfi]1 gmgwfipzlihp phpl{mu hfi 
wq. 9-mu : 
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UtumuwlJ. 9 
{wJwumw!ip mw!idh!im UJmnllllihpp ppupwlJ.w!i lJ.wqutJ. 

uti pw!ill gmgw!ipz!ihp,%: 

ls Cwvwp ,..:s = (>,j 
A:> 

~So .... s::. 
s::''S II>..C 

S..c s- s::. 3 ll>."::l 
"::l!!l- c:: c:: -.c:: 3.<:. = 3 c' s::e: Q -. 

Unpm .... = g.3 Q' = -. Q ~ c:: ..s::.O' 
S::.o 3 3 s::. 5.§ ~0 

~:s -a. "' 3 
""'~~>. 3'"[ s::,O 

3 ..2.. =-Cl)ll>. ~.c ~ . §' <=I S' 3 3'=' CJ ::l 0' 
() ~ ¢ :::J"::l 

Udwnw_thli 
g~h d-IJ:j>wp 16.6 12.5 9.7 2.8 0.19 0.13 6.2 
Ltninfiljw 16.3 11.6 7.2 4.4 0.20 0.22 4.8 
liwfiw1hfip 16.6 6.3 6.1 0.2 0.54 0.26 6.6 
Y:wrw mwfio 15 .9 10.2 9.4 0.8 0.40 0.26 6.4 
4w[tupwmwfio 13 .6 8.9 7.9 1.0 0.25 0.23 4.2 
4twUJh utmhJhfi 17.1 9.3 8.3 1.0 0.33 0.13 9.1 
!JWJUI)W 15 .4 9.3 8.4 0.9 0.23 0.10 4.2 
OJl_nmhfig mwfio 15 .9 9.8 7.8 2.0 0.40 0.26 7.4 
'-l.ltuwou wuwnw.Jpfi 14.8 11.9 7.3 4.6 0.25 0.14 7.3 
llJfiWfiWJhli 
Umtumup '1.Jm?hu 16.9 12.5 8.3 4.2 0.23 0.16 4.3 
Upfip 14.5 11.2 7.6 3.6 0. 15 0.21 4 .9 
P.zwmwfid 16.6 11.9 10.3 1.6 0.40 0.14 5.3 
gt;ph gnun 17.2 11.9 9.3 2.6 0.25 O.ll 9.9 
gt;ph lpqhtlt 14.5 9.9 8.6 1.3 0.16 0.17 4.8 
4p:j>hp 13.4 9.1 8.3 0.8 0.25 0:19 6.1 
~tihnwJ}lfi 
4Jntph 13 .8 9.1 7.5 1.6 0.25 0.14 4.4 
~uhnfim4 13.4 8.8 7.2 1.6 0.31 0. 18 3.6 
utu d-h11uhfi 12.9 7.7 7.1 0.6 0.30 0.11 5.7 
gt;ph <!,wpqwfiUJnfi 14.4 9.8 7.6 2.2 0.19 0.15 3.0 
'Uh!Pu ouhnwjpfi 18.1 12.4 10.6 1.8 0.27 0.16 3.8 
lllwu 4nrowp 15.5 9.5 8.0 1.5 0.24 0.20 3.8 

5.1.1.3. Uhrl.J.llP.l 

Uwp!iwpw!iwJllli UJWhUJw!iuwfi t qp.tjmu !ihplJ.wJmuu l:utwo UJWhwfi-
2WplJ.pg qqwtlmph!i I!P~ pw!iwlJ.ntpjWUp uhplJ.Lltr UwlJ.wj!i ubO t WJJl UJlnllW­
mhuwtW qhp(! lJllhmplJ. L pnuhulJ.w!i ufi!ilJll uh2. p!i~UJhU !iwL npUJhu wqw!i­
qhp: 

Y:wnmgl[wgpml. uhpqLtiJlth!im UJUlllllll! !iuw!i t llli~UJhu mw!idll. WJ!iUJhu 
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tt tu!idnpp. UJmmqfih(l!Ifi. uwqwJ!i qp.w!igp.g qqwtlm(lhfi tunznp hfi: UnwfidP,fi 
UJUlntqfihp (.Q(!z- Wjl[W) ntfibfimu hfi uP,fi ~L 2,5 qq l.tz}m: 

Cum dLll uhplJ.Llllll mw(lph(l un(lmbp 1llfimu h!i tufidnpwdL L mwfidwdL: 
'4l:utL!! hwpp t. ntmz unpmh(lp unm· pw(lwlJ.. WJl un(lmhpll umn· qnzm. wfi­
tPWJtlJ.wu tPWJtnq: fi~ lPPtl hwumfiwgwo UJI.lllllllfih(l!I 4hllL(! pwtlzwUJwm t , 
npl! lPP-tl hwumfiwgwa UJmmqUhpll unm uppl[mu t : '4hqL(! hwuwpJw ~m!ip 
b"woqmpwJpfi qmfiwl[npmu: UJ!i l}wfiw~wqhqfiwl[mfipg upfi~L l[wn qbilllfi 
qm!iwt{npmu mfip: lllmqwuP.ul! mfih!imu t qh11Piip mw(lph(l hpwliqwt{npmu: 
UJfi UJllfiq t .UJW(llltfiwqmu t mwpphp Iunzn(llltpJwfi L lJ.W(lOJUUJlJWfi pw(lwp-
2P2fihp: llJ!i unpmhp(!. npnfip mfihU fimpp. pp~ pwtlzwUJwm ql:utL. fimpp . l!P~ 
pw(lWJ!2P.2fihp UJWpntfiwqnq L hJmpww UJUlllWuP,u. qwul[mu h!i uhqwfip 
unJtmh(lp tuuppfi: P.ulJ. ufiwgwa unpmhp!!'ltmhwfingwJP.fi lJ.wu mfimhuwlJ.wU 
unpmhpP, zw~l!P.fi: UhpqhtJ.Plll UJtnnllllih(l(!, npUJhU WJI].UJPUp!i ~m!ihli UJUlllW­
qnp: '1-pw qhp(! qwmwpntu t (!fipwgp.q mwpl[w owJpwuwuwJpfi pnqpn2P.9 
WUW'iJWgwa zlJ.l[(!: {hmLwpW(l UJtnnlll[! WUW'iJWfintU t UJlnllWZtJ.ll OWJplJ.g : 
Sw!idp L tufion(lP, hwumfiwguwfi [!fipwgpmu UJUll\WlJ.npp. L OJntllP uP,2L w­
nw2wfimu t wfi2wmP,~ zh(lm. D(l[! hhzmwgfimu t ph(ll!WhWt{Wl![!: Uh(lqLP,th­
fim unm WJI]. zh(l\D[! WUW2Wfintu t UJmllP L OJDI.IlP uP,2L: bph UJUlntllfih(l[! 
qhnLu hwumfiwgwo ~hfi , WUJW ph(ll!Whwt{wlllJ.wmwphlllu lJ.wpnq t lJ.nmptlhL 
OJfllllP till UWU(! L l[fiwubt hwpLwfi UJmmqfihpP,fi : 

Qum hwumfiwguwfi ZP2WfiP, pwztul[mu hfi l[wqwhwu. uP,2whwu L mzw­
hwu un1tmhpP, tuuphpP,: {wJwumwfiP, UJWJUWfifih(llltU n(lllz unpmbpp. UJI.llfllll­
fihpJ! hwumfiwfimu h!i oqnumnup. tlhP2P.fi: Unl[npwpw(l mzwhwu UD{llllhpP, 
UJI.llmqfih(ll! uuJwnnqwlJ.wfi hwumfiwguwfi bfi hwufimu phpl!whwtlwll!J9 hh­
mn . uhfiJwqwJP.fi UJWJuwfiUb(llltU unm 1 zwpwp. qwu uwnUw(lwUmu 1-1 , 5 
WUpU UJWhbtnt9 hhtnn: 

{WJWUUlWfimu w6hgUnq uhpqLP,tbUm UJmmqUh(lP, up. llWUP, gmgwUP,z­
!ih(l phpl[mu hU wq10-mu: 

Urymuw{j 10 
UhpqhtJ.Plll UJtnntqfihpp. up. pwUp. gmgwUpzUhp: 

Unpm UP.2ltfi ltzlt- Cfi11wfimp ').wpwqwfiJmpbp Spmpl[nq 
nn.q JWI!WP,% h fihpljwfi.Jmphp pptlmp.Jmfi.% 

Ufih 570-900 9.80 0.08-01 0.7 
Uh11wlih 200-320 9.47 0.1 0.8 
'Uwblih 250-350 10.10 0.1 1.4 
Unwnuhlih 200-350 9.80 0.1 0.7 
Otpwpmm 300-500 10.02 0.2 0.9 
Obtuhwu 250-560 10.68 0.1 1.5 

Uhp4Lllthfim UJlllllllll! UJW(llltfiwqmu t 9-17 uq/1 OOq (mmhlll uwup uh2) 
wul}n]lpP,fiwppm: 
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Unl[npwqwli uwnliwpwliwjpli utWJUWiilihpmu uhpqL.tlPU! hliwpwtl_np t 
utWhutwliht 3-4 wu]lu :UwqwJii hpqwpwmL. utWhutwlimuJ! hpphUU qwpnll t 
hwliqhgliht uhb pwliwqmpJWUp 2pwqpquwli . np]l hhmL.wlipnl[ \lllflll.WU}llll! 
qwnlimu t Di hJmpwt]l L. uUJmliqwliuwli: liJI}utwmllwnntl uhpqL.l[pt]l utwh­
utwliuwli hwuwp Uutwmwqwhwpuwp t qwpqwtl_nptlilll qwqwJpli up2wtlwJ­
PI!: UhpqL.pm. ]1 mwpphpntflJntli WJL hliqwl[nplihpp. wl[ht]l zwm t l[wpwql[mu 
utmqwqhpnl[. L. hph dwuwliw4]1U il!wmwpl[hli qwlituwpqht]li upuqmulihp. 
WUPI1112 phppJ! qwpnll t l[wpwql[ht WJll l[Uwuwmmnl[. npJ! hpphUU wpmw­
pmum Wjlipw(i tt llt tPiWglintU \llUlqp mhup}! L. UWqhphU{!. pwjg WJqUJltup 
utmntqlihpf! utmhutwliuwli {!lipwgpmu qqwtlmphli l[Uwul[mu hli uhpuliwpli]l 
4Illlll]lg: 

5.1.2. ~nr}lquu/._nr UJ.SnltJ.Uhr}l fUUJ.rutUftu]}lU nrutlJ.p 

P.liiuthu Uzl[bg l[hpL.ntu qnp]lqwl[nplihp]l utmntqlibpJ! pwpu l[p6wqmu 
bpqwltwmL. utWhutwliuwli hwuwp WJiipwli tt UJltmwli]l ihfi: UwqwJii qpwlip 
litqwmwqwhwpuwp t UJWhutwlibt tunPI! uwnhgpwb t[p6wqmu: ~WJwumw­
U]l UlWJUW!ilihpntU qnppqwl[npfihp]lg wuhliwmwpwb\l.wblibpli bli b]lpwliJ!. 
qbq6J!. uwtnitl!: ilp.112 mwpwbmu bfi qmbt qhnwul! L. PWLI!. uwqwJfi qpwlig 
Uqwmuwup utWhWii2]1 Wutwlml[ntUJ! zwm t hbnm pwl[wpWil t]llibtntg : 

4nppqwl[nplibp]1 utlllfllJ. {!liqhwlimp hwmqntpjntlifibp{! hbmL.JWLii bU: 
lllmi\ll oqmwqnpbbt]l uwuJ! tmtl qwpqwgwb. hwuwpJW pntnp mbuwqfibpp L. 
unpmbpp unm. hJmpwt]l lllUlJlWillWIDJWUii t . np]l qbUmpnfimu t mbqwqpl[wb 
qnppqJ!: 4.hP2ltfiu qwp.Illl t t]lliht wfi2wmnt[p qwu WJU qwu WJii iwtllntl 
utmqwuupli l!utwb: ~wumfiwgwb ll:llDDtqlibpntu tPWJmwgwb qnp]lqwqbqL.]l 
Ubpumu t qmlil[mu ubpUJ!: lllmntqfihpp 4hrtL.J! mwpphp tuupbpp qwu unpmb­
p}t unm mUbfimu t mwppbp qwnmgl[wbp L. qmfiwtl_npl[wbntpJmli: Oppliwq. 
qbnwublim. pwt]l llliDntqlibp]l Unm 4hrtL.J! tPWJtntfi t , uwtnpbfim Unm' UlW­
mwb pwl[wqwlipli hwum unuwzbpmntl_: tJ]lpwUblint . qbqoblim utmmqlibpf! 
utb uwuwup utmml[wb hli tltfimu mwpphp fumntpjwli fuwl[nl[ , iUWjwb 
Upwli.np qwli unpmhp.npnlig uwqbpbuf! h]lzbglimu t UWtnpbfim \llUllltqfihp: 

Unl[npwpwp qbnwu]l L. pwt]l tqmntqlibp]l qntJUJ! Upwmwpp t . puq qhqo]l 
unm hpUUwqwli qntfiwtl_npl[wbntpjntli}! Ubb UWUWUp \llWIDtl_Wb t t)lfintU 
bwbqmpwJpli qmliwl[npl[wbntpJwUp. npli mlihlimu t unpmpfi hwmqwlizw-
4wli hitwUqwl[npntU L. mwpwbUwli oL.: 

5.1.2.1 Oftrtuu 

tJppwfibfint ozwqwpntjllJ! hWjlDfip t hqbt ~WJWUIDWfintU l[wqfi2Wl}Wfi 
wfigJwtltg . WJUUlhqpg mwpwb\l.bt l}hll:l]lhl[pnlllw m wtl_bt]l hbnnt, L. qpmw-
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qwli wlil[wlimut!' Prunus Armeniaca (hwjqwqwli uwtnp) umwght hwjphlipp]l 
wlil[wlimut•g: ~wJwumwlimu mwpwbtl_wb pntnp unpmhpJ! uhpl[mu hli 
Anneniaca vulgaris Lam (unl[npwqwli UWtnp) aL.pg : 

tJ]lpwlihlint utmq]l qwnmgl[wbpJ! phpl[wb t Uq.4-mu: 

1 ---·- 1 '-··· 

2- -- 1 
3 ----·-t---- --- ------4 

4 -- ---··lt··---- - - --

5-

'lrq. 4. tJppwfiblim ll:llllfllJ. qwnmgl[wbpJ! 
1 - UJmrzwtijw, 2 - ljbrzL, 3 - ljnpftqwpmu, 4 - ljnpftqft t.ftwJmwgwa 
ljlfbUJ, 5 - t.Jftpmlj, 6 - UJmrzwljnp: 

tJ}titwfibfim UJmntqfihpl! mwppbpl[mu hfi unpmhpp. oL.hp]l. iWtllbpp. qnt­
Uwl[npl[wbntflJWfi . hwumfiwguwfi dwuqbmUbillJ· p)lupwqwU qwqu]l. qqwJm­
pwliwqwli hwmqntpjntlilibpp ubb pwquwqwfintpjwdp: 

Unwtlht mwpwb\l.wb unpmhpfi bfi' lJpL.wfipli. Uwpbfi]lli . ~wupwUJ!, 
Iunupnl[bfi]lfi. U"wu]lu{!. 4.wqwhwu tl_wpqwqntJiiJ!. '1-]luwfi. fiu\lllfi . lipwqm­
bpli : f!wquwpptl_ hhmwqnmntpjntlifihpntl_ gmJg t mpl[wb. np hWJ4wl}wfi bp­
pwliJ! lllt2wli4Jwt mhrt t qpwl[mu wpL.buwU L. wpL.UmJwfi bppwli]l unpmbpp 
u]12L.: upb u]12]11iwu]lwqwU lllhuuupJntlilibpntu w6hgtli111 bppwlibUm utmntq­
fihill! lllWIUU!iwqntU bli pwpop pwfiwqntpjwUp zwpwp hi?Pi pwfiwqntpJWUp' 
opqwfiwqwU ppmfihp. hti.Inlll:llU4wfi unpmbpp utmntqfibpi!' J!UqhwqwnwqJ!, 
hwpmum bli opqwfiwqwU ppmlihpnl[ L. utmpntfiwqmu bfi Di WJiipwU zwm 
zwpwp, WutW WJll hpqnt UjntphpJ! ~WJWUmwfip lllWJUWfifibpntU c}ppwlihfim 
lllmntqlihpntu utmpntfiwql[mu bli hwuwuwufinpbli. npJ! mwt]lu t fibpqwzliw4 
hWUWjpU hwmqwlipzlibp: uzl[wb hwliqwuwfipnl[ t p(inpnzl[mU Wjli tPWUIDJ!. 
np up2]1fiwupwqwli bppwliJ! wnwtlbt iWtllntl. oqmwqnpbtl_mu t inpwguwfi 
hwuwp. bl[pnutwqwlil!' wqwfiqbp L. l[bpwuzwquwfi hwuwp. puq hwJl}wqw­
li!!' mfip pwpop uutwmlllw4wfi hwmqmpJmfifibp ltfiill:lbu pwpu t[p6wqmu oq­
mwqnpbbtm. WJfill:lhll tt pwpop utWhWfi2Wpq ntfihgilll \llWhWbnJWIDUUWq­
fihil utwmpwumbtm hwuw11: 4wfi fiwL. inpwguwfi hwuwp lllltmwfip unpmbp' 
Uwpbfi]l. lipwqwbp L. WJt: 
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~WJWUUlWfip ~wfipWUJ.ti\nntpjntfintU wnhglj_nq ~ppwfihfint UJ.UlD1ll_fihpp 
up pwfip gmgwfipzfibp pbplfwb" hfi wq. 11-mu: · 

UrzJnwwlj 11 
t5ppwfibfim UJ.lllDtqlibpp up pwfip :t>pqpi.J.w·ppupwi.J.wfi gmgwfipzfibpJ!: 

~ Cwpwp ,% 
d 

5:::!( :s = <.:1 3' " . .d §: 
~C' e<'S '9~ 3 S£ e.c:.. 5- c:.. = .c. . 3 o' -=' 

Unpm 
'-;::) ~ '-;:l.d = = ::~ ~3 "E3 ... ~ <.:1 t:>l. c:.. 

5-=' = - 3 3 3 
""" 5 t:>l. 

c:..~ -a. N C' C>J ...... 3 ..2. = E' ~<.:I "-' <.:1 -=' 
..c..3 c:.. <.:1 s 3 c::.. 
c:..o' = CJ ~ 5 
= () .c. ,. C/) 

b_11_L.wfih 82 2.8 17.8 13.6 3.7 8.9 0.65 
Uwphfih nhnhfi 52 5.5 21.4 17.2 3.2 14.0 0.30 
Uwphfip }unznpwUJ.- 64 6.2 22.8 18.7 3.5 15 .2 0.35 
mmn 
lvnunm.lhfip 53 4.0 19.7 17.1 3.8 13.3 0.62 
02wl!wfip 57 4.4 20.5 17.9 3.7 14.2 0.52 
Unwuwb"h 81 4.1 20.5 16.7 2.7 14.0 0.50 
lfwuJm 81 5.1 19.1 16.5 2.7 13.8 0.80 
11-puw 53 7.6 19.6 16.8 2.4 14.4 0.90 
Uph7h 52 4.3 16.9 14.2 2.8 11.4 0.80 
~wupwfi 52 4.2 - 17.2 14.3 3.9 10.4 0.20 
4.wqwhwu l!wpqw-

63 3.8 18.2 15 .1 2.4 12.7 1.30 Qntlfi 
llllhq 36 5.0 17.6 13.8 3.1 10.7 1.68 
4wfiw}hfip nt]whwu 55 3.3 22.4 18.8 3.5 15 .3 1.50 

PfiiUJ.hu bpt..mu t wq.ll-pg . wnwtf.bt }llnznp UJ.tnntqfibp bfi lllWLltu bpt..w­
fip. Upwqw~p. lJwupu unplllhpJ!: 

t5ppwfihfint UJ.UlDI.IJ.fibpJ! fiwL. qhfiuwpwfinpbfi wi.J.Ulplf fiJntpbpp wpdh­
pwlfnll wqpjntp bfi (fiq.5) 
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bpt..wfip 
H n.tl tll ;~ · H 

I 'P' I 

K r l' 
I 

U b.fih .__
11 

fi lloCBIIH B:oK P r 
LUp 1, I}w l _.1.&., u".~o~"LL'-&.1--L--------------

lunupnlj_bfip 

Ui.uu}m 

'1-pum 

~wupwfi 

&BIGJJlJil r K 
II II I I 

ll61 11J1ll hH 
II II II 

l.loBdlaJJH r 
I II I I I I 

r 

,. 
I 

K 
I 

K J> 

I 

'-lwiJ.Whtuu nt.~ou.m,H r K l' 

tlwpqtuqmJfi .LILL"'--'"----------'---'---

Upbq 

4wfiwibfip 
mzwhwu 

H llolltOl•H rP 

& BtH!JOl r p K 

I I I I I I I I I I I I I I I I I I I I I I I I I I t I 

0 12 16 2() 24 28 32 36 40 44 48 so 52% 

1Jq.5. t5ppwfibfim UJ.Ulntqfibpp ufifiqwpwp wpdbpp t.. 
I.J.bfiuwpwfinpbfi wqlllltlf UJmpbpp up pw!ip gmgwfipz!ibp UOlJ-bpnlf 

(fizmufibpJ! Ulhu' UlJ.2): 

5.1.2.2. IJh11.3 

P. lllwppbpntpJmfi ~ppwfip UJ.Ulntqfibpp. PPi tnnqnu bfi lJwqumu I.J.nppqJ! 
UJ.tnqWUUllg Wfi£WUllfllll qbqdp unplllbpl!: UpUlwuwhUWfiJWfi up zwpp bpqp­
fibpntu qhqdp UJ.llln1ll_fibpJ! pw<h.ufilfmu bfi bplJm qwup' pwpu lfPnwlJmu oq­
mwqnpb"htm t.. tfbrtwuzwquwfi hwuwp: Unw£pfi qwup!i bfi lfbpwqplfmu 
fimpp. hJmpwllt UJ.Ulqwuunlf unplllbpp UJ.tnntqfibpJ!. I!fiii npntu fiw}llwUJ.WUl­
lfntpJntfil! Ulplfmu t wqwlll lJnpltqnlf unplllbppfi: bpqpnpq }lluppfi hU lfhpwqp­
lfmu WJfi unplllhpJ!, npnfip mfihfi UJ.ltfiq UJ.tnqwupu. npJ! £bpuwJpfi uzwquwfi 
[!fipwgpmu W pWJPWJlfntU: ~liWJUI~ fipwfi , np ~WJWUUlW!intU WJqUJltup qw­
uwlJwpqntU ilJw. pwjg tf.wqwhwu unpUlbpp UJ.tnntqfibpJ! uh~ Uwuwup oqlllw­
qnpb"tf.mu hfi pwpu lfPnwi.J.mu, pwfip np mfibfi gwb"p Ulb}llfintnqpwlJwU hwUl­
I.J.mpJmli!ihrt: 

C).bqdp UJ.tnntqfibpfi J!UUl dt..p, hwuwJpli wpdwfippfibpp. UJ.Ulqwuup t.. 
uwzqp qmfiwtf.nplfw~mpJwfi . zwlll pwquwqwfi bfi: 1JhpqwJmUu wnwtf.btmp-
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Jnt(il! mptjnui t qhT\llfi qmfiwt{npt{wimtpJmfi mfihgnq utmqwuunt{, hjmpwJ.ll. 
tunznp utmmqfihpnt{. t{wn qmfiwt{npt{wl} qpwl{lll wpmwppfi mhup mfihgnq 
utmmqfihppfi : '1-pwfig zwpppfi hfi qwut{mu unqnt{pqwiJwfi uhthiJgpwjp 'Uw­
l1Pfi2lt. Qw~pwfip. l}1Unfip Ul1111.11hpp utmmqfihp(!: Ull!PmwiJ UJ.mqwuunt{ 
utmmqfihp}Ig wpuhpwtlnp unpm t lna(! (zhpmwtlnp, ull!PmwiJ. IJwpupp): 

<!.wJwumwfimu w6hgtlnq mhqwiJwfi. uhthiJg}uifi L fihpuml}tlwl} unpmhpp 
up pwfi}1 ~lt<Ilt4wppopw1Jwfi hwmiJw!ipz!ihp wul}ml}ltlwl} hfi wq. l2-mu: 

'1-hqop npnz .'J>lt<Ilt4w-ppupw1Jwfi gmgw!ipz!ihp 
lhzlmuwlj 12 

I 1=.1 ~ ;;!Z Cwpwp,% 3 ;:I 
~ -::>' _§.~ S.=. .. 

3 s:;"· 0' 
"=',.&:I ~ r:. 

~=:'=' "" 0' 
I=: • 

.... Ill. = 3 [ 5~ -::rS Unpm 3 . 
'§l~ a= <:1 Cl ~--. ~£ ~~ 3 3 3 5 So .c.S .g. "" .c.= ..c:. a-:s 3 .2. V) -::>' o; 6-3" <:1 

~ 3 ~ s ,:1 0;l5 CJ 
:::::> 

"Uw_llh_fi9h tltunwhwu 175 6.6 11.8 10.0 2.1 7.9 0.43 
"UwpjJ.fi£]1 Up£whwu 290 4.5 15.1 11.3 2.5 8.8 0.43 
Qw:J>pw fi p 168 4.9 15 .2 10.9 2.7 8.2 0.40 
l)l.unG}l 225 3.2 14.0 10.2 2.8 7.4 0.41 
lno zhpmwt[np 135 5.0 14.2 11.7 2.8 8.9 0.40 
lno !Jwnt'ihp 131 5.0 14.8 10.5 2.6 7.9 0.58 
timqmpjJ. 175 4.7 12.2 9.8 1.8 7.9 0.70 
Uw]wuh 306 4.0 13.2 9.6 2.6 7.0 0.65 
n u.Jll!llhi_ 160 3.0 9.9 6.9 1.8 5.1 0.61 
lwmphwm 162 4.5 12.7 9.6 1.8 7.8 0.45 

Uq. 12-pg hpLmu t. np fihpiJwJmUu qnJmpJmfi mfihgn11 qwuwiJwpquwup 
<!.mJwumwfimu w6hgtlnq qhqop pntnp unpmhpp UJ.Ull1tiifihpl! (pwgwnmpJwup 
lndp L tintllntppp) IJwphJ.ll t tlhpw<lllht lilt2ltfipg pwpdp }uoppfi: lfhl} uw­
uwup UJ.mmllfihpl! lunznp hfi, pu4 'Uwppfi2p up2whwu L lpunfip unpmhpp 
unm' zwm lunznp: lfhl} uwhUwfifihpntu t mwmwfittmu UJ.m!lP IJnppqp hwpw­
Phl111LJlJ11lfi(! UJ.mT\11 P.fiqhwfimp qwfiqt{wl}pfi: ShlufintnqpwiJwfi tlhpwtizw4-
uwfi L pwpu oqmwqnpMwfi hwuwp qw IJwpLnp hwmiJw!ipz t: <!.WJWUmwfip 
qhqahfim UJ.mnlllfihpntu IJnppq(! IJwqumu t UJ.m!lP 3 (flLUUJ.hlu) - 6.6 ('Uwppfi-
2P tlwqwhwu)%: 

'1-hi1ohfim UJ.Ullnqfihpntu ufifiqwpwp L IJhfiuwpwfinphfi wiJmptt fiJmphpp 
UJ.WpntfiwiJmpJmfi[! UOlT-hpnt{ phptlwl} hfi fi4 .6-mu: 
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'UtuppG\)p 

"UwppG2J1 
tJ.wqwhwu 

'Uwppfi2lt 
up2whwu 

Qw ~lJl wfip 

Lpt'inGp 

Lno 
2hpmwtj_np 

Lno qwpt'ipJl 

umqnt(lp 

Uwtwllp 

BIBt. Dl ll c H K 1'(75) 
I I I I I lr'--

B1lJ6 B.1 I{ c H K P( 9~) 

II ~~ 
J.lll.lo Ill H <: I'll K<6t) 1'(1521 

!--11~ 
Boll<> B"H c I' II K P(K7l 
II I I 

~~ 
1:11 BJ!JoH c r II K P(l25) 

I I I I ~~ 
Bo IMI\Il.L H r K I'(IIHJ 

~ 
HL B61k..' B.t r H K VIM) 

I I I I Il-l--
JltH(, (' l·U.I.I Hf K(5~) 1~86) 

!--11~ 
BIB.\ (' a. ·· fl K020li'(IRIJ 

I I Ill ~~ 
I I I I I I I I I I I I I I I I I I I I I I I I I H·· ---
0 4 8 12 16 20 24 28 32 '36 4<1 44 4K % 

'UIJ. 6. '1-b.qohfim UJ.mmqfihpntu ufifiqwpwp L 4hfiuwpwfinphfi w4mlttl 
fiJmphpp UJ.WpntfiwiJmpJntfiP. UOlT-hpntl (!izmtifihpl! mhu fi1J.2) : 

Owl}lwqwfig pwpt} qnpl} t pwfi2wphqhfip qwuwiJwpqnttip, pwfip np WJU 
ufifiqwmhuwiJI! P.fiqqpiJmu t 73 nfimwfiP,Pp wtlhJ.ll pwfi 1200 mhuwiJ: '1-wuw­
IJwpquwfi L lll uh4 hqwfiw4 IJwmmpJWt ~t: lijUUJ.hU, hph hwzl{ll wnfitlhfi pm­
uwpwfiwiJwfi hwmiJwfipzfihp(!, WUJ.W UpLfimJfi }uopp Uh2 qf!fiqfihfi ~p qhUJ.­
pmU qwqwtipl! L Pnrt41!. UJmu qtuwmu' l}fihph4.1! L un}ul!. hppnflilllul umhUJ.­
T\llfiP. L uwopp(!: UfiP.fiqmfihJ.ll t fiwL qwuwqwpqntUfi P.U\.11 qhfiuwiJwfi gpiJJ.ll 
1.11WllllllJlJWfi' upmUJw. hpqwUJW. pwqtiwUJw. pwfip np qwppp 4Jllfihp 
upLfimJfi }uup}l oh2 {!fiqqpqhJ., oppfiwq, upwUJW uzwqwpntjUb.ppg uwtipp(!. 
Pnrt4P.· umtWPP.· tntlt4.P.. Mhpnt\}P.: 'UmJfiUJ.hu ll!Pmwfip lt qwuwiJwpqmUP. 
l!Um phppp umwguwfi h11wfiwqp' l}lwq qwu pwg qpntfimmu. tlhqhmwg}uifi 
d'wowfiwqwzp2wfip mLllllmpJwfi L WJtfi: 

l.JltfiiL WJUU wnW2WPl}tlwl} qwuwqwpqowfi hqwfiwqfihppg wtihfiw{!fi­
qmfihJ.llfi pwfi2WIIhqhfip qwuwqwpqnttifi t (!Um hwmqw!ipz!ihpp hwuwJ.llpp: 
UJfi hwzl{ll t wnfimu pmuwpwfiwqwfi . mfimhuw\J.wfi wpuhp fihpiJwJwgfinq 
hwmqw!ipz!ihp£! L oqmwqnpl)hJ.ll opqwfifihpP.: UJU hqwfiwiJntl pwfi2wphqhfiP. 
pwUllifit{mu t hpiJm uti} }uuphpp'. t{hqhmwmM L qhfihpwmptt: 
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'-l.tqtmwmtnl tuupfl pwfi2Wlllllfufip pqmwqn11b"hl]l UWUJ! ljbqhmwmpq 
opqwfifihpfi bfi ' UJ.Wtwpfihllt!· wp.uwmfihpJ!, qnnnwllowmfibp.J!. gnqmfillbJlJ!. 
mbpLwqnphp[!, mhphfibp.J!: 

Ci-tutpwmpq tuupp unm oqmwqnJlb"bl]l uwutpfi bfi UJ.UlntqfihpJ!. b"wqqw­
pntJLUPJ!: 

'-l.bqbmwmM tunuipfi PJl hhpp)lfi pwmuuqmu t UJ.WLWJlWUJ.mmqlihp)l 
(qwpum:PP.t. qhmfiwtufilln!l). WJlUWUlWUJ.Ulnlllfihpp (qwqwp. nwqfif}\:iq. 
pnqq): U}1 WJl hfipw}.untup hfi qwqumu mbphwJpfi pwfi2wphqhfiuhpf!. npnfiJ;? 
pphfig hhpppfi J!fif}qpqmu bfi qwqwupwJ}lfi I!Wii2wpbqhfil! (uUIPmwqwqtmtu. 
qwpUJIWqtmtu. ppJmutuwu. UJ.bqpfiJwfi qwqwtii!). qnnqhqwtJ.nJl I!Wfi2wph­
qbfi (untu. utumnp) h hwuhtlmflJ;?WJPU qwfiwlhqhfi: 

Ci-hfihpwmpq tutii!P uh2 hfi umumli b"wqqwqwqwlip[! ((}wqiJ.wi!ntJt) h 
UJ.Ulll.WJpGfihppg' tnwtm. IJiluwqqplihpJ!. tnpwqqpuhpf!: 

5.2.1. "flmrsn:Pftl 

Ubb" t qwpmn:P)ltlt qhpf! u!iliqp qwqlimo· }lqmp it. np WJfi }l[Iwqwup wfi­
l[w(htmu t bp\nmJlll hwg: ~wgp Gpwupg . np lJ.wpmn:PlJtlt UJ.Wtwpfihppg 
UJ.Wmpwuml[mo t wl[htlt pwfi 140 qhpwqpwmhuwq (l!um P..lf.t.lntUJ.hpp I!W­
Il.Wl}J.lWUintiubp}l), Wjli ohb" ttllPWll!U}'ljntU mu)l wruumuwpbpntf)jWii Oh2' ou­
tW. uU~Ppm. tuwqnqwzwpwp umwfiwtm hwuwp: 

liwpmn:Pllw bppmwuwpq UJ.WtwpubpJ! b"wb-ql[wb" bfi hhzmntpJwtip 
wli2wml[nq qbqhmf ttq}lqhplipunl[. npJ! hwumliwgowut! qmqwhhn titntul[mu 
t hJ1\nmpqwqwu b"wb-l.J.mJpwqhqhnq. npfi wl[btlt wump. t. hwum h 
unl[n}IWI!WJ.l qchlwpntpJwup t wu2wmqmu (wJfi hh2m t wfi2wml[mu 
£hpOWJllfi 02W\Juwfi l}hUJ.l?ntU): liwpum:pptJI UJ.WLWPfihpp qwqul{wc}pJ! pbp­
qwa t fiq. 7-mo: 

4hqhjl qttuwl[np uwufi hfi qwqomu tugwfiwgwb" I!2P2fihpJ!, npnfip qpUJ. 
\J.UJ.WG bfi llpwp: liJU zhpm[! UJ.WlUlUJ.Wfintu t UJ.WLWPI! wpmwp}lfi wqqbgmp­
jntfi}lg h uhb" qhp t fuwll.ntti qwqwt}mtuwfiwquwfi h 2PWt}mfuwuwquw(i qnp­
anui: liJu zbpm}l wnw2wgmti[! uquqmu t WJfi pwfillg hhmn, bpi! UJ.Wtmpfihpll 
mpwuwqlibl! hwufinui t 2 uu-)1: fipnz unpmbp)l unm l}hqhwJ}lfi P2P2fihpJ! 
UJ.WJ.llnfiwqmu bfi pwg tl_wpqwqmJfi UJ.Pquhfimuhp.: 

liwpmn:p)ltJI owqbpbuwjpU tiwumu bfi qmfiljmu w6uwfi l.}bmb}IJ!' wwh­
p.[!: Uutfi up. wnmui qw 3-4 nfiwa plll'\J!n2: P.fiiUJ.hu WJL pmJutp.p. unm. lllJfi­
UJ.bu tt UJ.WLWP.fihpp. uwqbpbuwj)lfi zbpUlntU qwfi l1UUJ.fiJWqfibp., npnfip mbqw­
tjnplj_w() tli hbpowugplitp)l mwl} h l}wphnp qhp. bli tuwqmu zliiwnmpJwli 
uumghunui: 

~wuqumjl d'wowuwttll l[hp2ntll WiJ;?bp.J! «wp.puwfintU)) hu, Wl1W2 t qw­
l]lu wnp. qnfi . npmhq mqqwhwJwg ntllrtntPJWUp ul}ul{mu t P2P2fihpp pwd'tu-
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fimuJ!: <,wfiqumP. cJwuwfiwqwzp2wfi}l hpqwpwguwli hqwuwqubp[! twufiwJllt· 
qhfi UJ.WhUJ.wfiuwfi mhtufintnq)lwJ)l pwcJfinui: 4wpmn:P)ltJI p)lu)lwqwfi l}wqu}l 
wmufiouwhwml.jntf}jntUfibppg t uha pwuwqnqljWUp OULWJ)l UJ.WpntUWqntf}· 
.Jlltli[! (15-18%). np[! qmfitjmu t OULWJP hwmpq!ihpp oLml: '4.hp2JlliuhJ1}1U 2_W· 
t}lhpJ! mwmwuqnui h(i 1-}lg uP.ulL. 100 uqu-}1 uwhuwliubpntu: 4wpum:Plltlt 
ll1P UJmphpp qwqt.imt.i outwG hwuumu t 75-80%-)1: Outwli mli}l (C6HIOOs)n 
biUJ.Pp}lq pwfiwah[!: Ujupfipfi WJU qwquqwb- t tuWillllllliZWPW[I}l uuwgnJlll· 
fihJlflg : Uwqwju WJU u)lwmwpp 2_\:' )lp hb[Ippu qwqul{wb- t WUpl_nqWJP9 L. w­
u)ltnUJ.bqm)lu)lg: qbp2pfi)lu UnthljnttJl qwqunui ljW :Pnu~np: lJP.2l1fi hwzqnlj 
qwpmn:PlttJl oUtWfi UJ.WpntUWqntU t 17-25% WU}ltnqw L. 75-83% WUptntqbq-

Uipfi: 

p 

"U4. 7. 4wpum:PP.tP hjntutl_wb"plibJlP. 11ltltJ.ll14wnntg\j_wb"pJ! 
w _ {ippwqbi[f.t. p - qbi[f.t (wnwptiwJftli l.t bpljpnJIIJWJftli). q - (Jwlipftmliw­

Jftfi 2liflU1,IJ - lfftpmq I - fippwlfw21Jft lffiwgnpiJ, 2, 3- ]ugwliwdlr. O"wO"qm­
pwjftli h]nzutjw()pfibp. 4 - pbzwtfnp hjmutfw()plibp, 5 - :Pzntlfw, 6 - qwlf-

pftmli. 7- puftzbliw 

4wpum:P)ll]l UJ.WLWllUhpl! UJ.Wpntfiwljmu hu fiwh wqwm \flll'iwqmu 
qmutl_Ilf\ tuwrtilf\wzwpwp. UJ.Ulll.WZWPWP. uwfuwpnqw: UJ1wfig qmutuJll! hp­
phufi hwufimu t 6-7%-fl (UJ.tuhUJ.wut.iwu ljh[I9ntu). n[ll! q}lmlj_mu t np.UJ.hu n~ 
qwfiqwllt bphntJp: UnwliafiwUJ.bu, bpb UJ.WhUJ.wfiuwu J:!Upwgnmu 9hpuwu­
~}16wGJ! J!UqUntU t 0°-)lg libJlph. mhqll t mfih(imu OULWJP ptujpWJUUi. npp 
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htmL.mUpntJ. up.mzmpmp!itpp pwfiwqfi wtJ.btwUmu t, }lul} UlWtwP.fihpf! umw-
fimu hfi pwqgpwtl_mU. qwpmn:P]ltltfi ni hwmqwG,zwqwfi, hwli: -

Cum tJ.bqbmwg}lnU duluwfiwl}wzp2wfip mhiUJ.mpJwU l}wpmn:t>}ltlt unp­
mhttl! pw<twUI}mu bfi ' t}wqwhwu (hwum!iwfimli b(i 80 opmli), uP.2P.fi qwqw­
hwu (80-90 op). tilt2Jlfi (90-100 op), liP.2P.fi mzwhwu (liP.UiL. 120 op) L. mzw­
hwu (120-140 op) tuupbp}l: linwtlht U}mhmliwl}mpJwUp hu odmqwb mzw­
hwu' '-lntmtiwfi .OtL.. ltwfiq}lqwm. SbUUJ., l>npwfi L. .Phtwnmuwqwu l}ltupntli 
unpmhp}llllwtwpfihp.J!: .Pwpoti U}whntfimqmpJmfi muhu awL. .Pbntlttu]lfiqhfi, 
lnttfu. l>wthliJwfi. LJmpp.uhg. '-lnt<twUP.fi, lJnUw l}lqm L. u}lzwpp WJ\. unpmb­
p.}l U}wtwpfihp.J!: 

.Pwttop bfi quwhmmqmu IDJU unpmhpp UJ.Wtwpfibp.J!. npnUp mlihU n~ fun­
PI! J!fiqwb wwtp. l.Jtnpwtl_m(i oL.. hwpp uwqhpbu, U}W\_Wpfibpjl lilt2P.U ~wl}l . 
qbqL.J! hhnwg!ibtmg htmn L. b\}lbtmg htmn UJ.Whll!wUmt.i b(i p(iwqwfi qmJfiJ!. 
UJ.WpntUwqmu tu li}12ltli pwUwqm~JwU outw L. ti}lwdultiw!iwq o<tmtl_wb hu 
pwpop hwuwJ]lli hwmqwU}lzfibpntJ.: 

ltwpmn~Mt hbmwqnmuw!i blbmutw4mU li}lntpjmliJ! pwdwfimu t WJU 
~npu }utipp I!Um fuwzbtmg hbmn umwgt}IUJ. l}wnmgt}wbp}l' 

A- tiwfipmhwm}lq. tuwzhtnt9 hbmn mfi}12pwt1t. ni wtpwliuwU l}wnmg­
t}wbp. w lllltttttJ.mu. oqmwqnpbt}mli t 4.}1Uhqpbm!itpp. ut2. 

B - U}12ntl.JJ! uwupwhwmpl} t. Plti wtpwUiiwu . pb~L.wqp l}llttpntU t. iiD­
l}lwt}np ul}l.ul}. Juwzbtmg htmn phpL.wqjl qwU}tnmli t. oqmwqnpbtJ.mu t mw­
UJ.wl.Jbtm L. mwU}Wl}wb zbpmp.qUbp}l (i}l\}lubp}l) U}Wmpwumuwfi hwuwp, 

C ~ utqwu}l unpmhp. l}l}upntfi uunt}, wtpwlilimU Junznp hwmjlqfibpnq, 
J!liqmUw4 t qnpzw!iwtm. oqmwqnpbtJ.mli t pwquwpp.q owzwmhuwqfibpp 
U}wmpwumllwfi hwliwp. 

D - up2nt4J! illP t. zwm l}l}upntU, tunznpwhwmjll.}. wpwq qnpzwumli t. 
oqmwqnpbqmu t tuJntU (UJ.Jmpt) U}Wmpwumbtm hwliwp: 

ltwp.mn~pl}l U}WhU}Wfitiwfi qfibtntg WllW2 qtluwtJ.np UW}uWU}WjUw(iJ! 
U}WlWP.UhtiP WlliUJ.2. ill}l, hi1J1Pg uwppqwb l}lfihtfi t: 

5.22. Urtfzuszu.UJsnt'l_har 

littllwmwU}UllUqUbpjl }ulipp Ub2 limUnui b(i' qwqwp.J!. owqUqbqJ!. piUJ.I.}l!. 
zwqqwUJ! L. lip zwpp WJt pmjubpp wpuwmUbp: Upliwmwtqmmq(ibpp. l.}w­
nntgt}wbpmu wnwUoUwgUmli b(i 3 liwu' qllu}lq. tJ.qp4 L. }luqwqwa wpuwmw­
JPU uwpupa: q.Ltul:t4I! wpuwmwUJ.IIli\ll t}bpjiU uwuU t. nppg w6mu tU 
mhttL.uhpJ!. tl_qpqJ! upwgfinui t qlluP41! wptiwmwJpu uwpuUp htm L.' puqw­
qwU wpt.iwmwJ}lG liwpt.ipU . np}lU qUJ.wb hu wp.uwmUhpJ!: UpuwmwJP.fi liwp­
t.ipuJ! qwqtimu t wpuwmwtqm@ qtluwtJ.np liwul!: 

UttllwmwtqmmqUhpp zwppmli wutawmwpwbll_wb', wpdtpwtJ.np L. 
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ll!WhutwUt.iw(i hwt.iwp hbmwppppnt~jntU (ibpl.}WJWQUIUJ. opjbl.}mUbppg b(i 

qwqwp.J! L. owqUqbqJ!: , 
cum oL.p mwppbpmt.i tU 3 mbuwqp qwqwp}l wpt.iwmwutmnUl qwpo 

qwt.i qwpn~bt' 3-6 uti bpqwpnt~JWUp. qpuwtpqwp' 8-20 uti L. bpqwpwl]mU 
20-4S uti tpqwpntJ}JWUp: ~wJmumwUmu wotgti.IUJ. qwqwplt unpmbpp qh-
11wqzniUJ. utbwliwuUmpJntUJ! utwmqwUmu t bpqwpwtJ.mUUbpp }uuppU: 
4wp6 wpuwmwutmntq mfibgiUJ. qwqwpp unpmbppg hwJmfip t 4wpnpht 
l}lwppqjwU unpmJ!. np}l oL.}l qnpbwqpgJ! (tpqwpntpJmfi hwpwphpnt~JntUJ! 
mpwt.iwqbpfi) unm t 1-pU: liJfi mU}ltJ.mn Umpfi2mqwpupwl]mU qmfiwqnptJ.w­
bmpJmU, n~ lito lilt2nt4: lllwluuUwqmpjntUl! gwbp t : 

4}1uwbpqmp unpmbp}l oL.p qnpbwqpgJ! mwmwUtJ.mti t 3-S-}1 uwhliwU-
fibpntu: liJil mpummwutmmqfihp}l unpmhppg tU "UwUmJmli 4, "UmfimJmfi 14. 
q.bpmUI}w 1129. q.tpwfil}w mqpw}lfiwfi unpmhpJ!: '1-pmfig mpliwtnlllll!mnUl­
fibpJ! qtwfiwoL. qmu qnfiwoL. bfi . pwpop zwpwpwJfintpJwUp, hpwfiwtlt hw­
liwJ}lfi wpdulfiltpfihpnq: l..TP2ntQJ! l}lnpp t. lm4 UJ.UlJ1WUpuJ!' hjntpwtJt: 

upqmpwtl_mfi wptiwtnWUJ.mlllll mUp '-lwtbppw unpmJ!. np}l ohp qn1tbw­
qpgl! hmuUmli t 8-p: liju o<tunl_mb t pm}top UJ.Whntumqmpjwlip . pwJ9 mup 
li}12wq hlllUlllj}lU mpdulfiltpfihp. UJ.UlJ1lllUltUJ! utP.Uq t L. UJ.lllQWU hjnt~w\ll: 

Cum qmUml}nptl_wbmpjwU qmqmpp wpuwmwutmntqUhpJ! l}lUmu bU 
Umpfi2mqntJU. qbqpU, umUntzwqwqntJU L. qwpup.p: '1-tqpU qntJUP qwqwp.J! 
wtJ.wUqwpwp wobgqmu L. oqmwqnpbl}nui t lllt2JlfiwuP.wl.}wu bpqpUtpnui : 
CUqhmUp.wuthu qmqwpu mUP. n~ up.wjli ufiUI}mp.wp. lllJl uwL. pm<tp~ - qwU­
}uwpqttlt~ UzwUwqmpJmU: UwqwJU wnwUoUw4lt pmdp~ hwmqmpJmU t tJ.b­
pwqptJ.mti uwUmzwqwqnLJU wUmngpwUwJpfi qntfiwtJ.n1ttJ.wbm~Jmfi mfibgiUJ. 

qwqwpp.fi: 
P.Uiutbu L. wJl utmntJ1PIDU2wpbqbUUbp}l unm, wnwtJ.bt pwp.op UJ.WhmUw-

qmpJmUp bu odmqwb qwqmp.P. mzmhmu unpmbp.l!: '1-p.mUgp.g qwpbl}l t Uzbt 
f!ltp.Jntibqmmul}wJW 41S . lJnul}nqul}wJW qptiUJWJW A-SIS. CwUmbub 2461. 

l..J}lpqnli qb@U L. u}l pwfi}l WJL unpmbp: 
lllwhutwfitiwfi qptJ.IUJ. qwqwp]l wpt.iwmwutmmqfibpp(i fibpl}tuJtu94.11Il 

UiwhwU2fihp.J! UmjUU b(i, ltfii l}wp.mn:t>P.tltli!!: lijli t' wpt.iwmwutmmquhp.J! 
ll!hmp t wutU ~np. wnwUg ub.tuwlipqwqwU tl_UwutJ.wbmpJw!i. tiwqtptup!i 

iut!ihfiwU hiUJ.wztpm: 
Utqmfi}l owqfiqhqJ! L.u qwp.L.np ufifiqlt wJ1PJntP. t : liJfi mfi}l fimpp 

ll!tnJ1wli}lu. npU p. z!in{lhptl. qpwfimu UIWpntfiw4tlllll phmwpfi wfimng]lw!i]l m­
ubfimti t lJwpupwuwumzwlJwqntJ!i tpwfiqwt}npntu : q.mJ!iJt Jt!imtuuPtJ.mp-
1muJ! qwfut}wb t Utp.qwlijntpp pwUwqp.g L. UJ.Wpnt!iw44.11ll wqmm ppm!it­
JlPQ' }lUwwfi pwpop t owqUqbJ1}1 ~pt}nt~jlllUJ! . WjUpw!i qpw qmjUJ! tintnb!imt.i 
t. qwptip}lfi: lfmq qntfiwt}nptl_wbntpJmfi mfibgiUJ. 6wqfiqbqfi w4htlt pwpop t 

qfiwhwmqmu: 
UbqwUP. owl}Uqb@ unpmbpJ! mwppbpqmu bfi oL.nt}. qntJUnq. UJ.tnqwuup 
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!Jummg!lw~ml h WJtfi: ~UqhwUmp wnuwup 6wi.J.fi1}b.Jtll unpmhpl! l{bpwqp­
qnui bfi 5 un!lmwmplllbp}l' bqpUimwqwfi mwtfnuq. bqpll}mwqwfi I.J.tn{lwqmfi. 
flnJlllll , tlnPUIU h tp:t>ntilUlJWfi: 

Swt.flwq wpuwmwtqmmqlibpm{ 6wqliqhrtll unpmbpl! untlnpwpwp qw­
qwhwu tfi. up2wq tqwlmtfiwl.}mpJwup, \llUlll.wtiup qw{lupwtiwfimzwqwqm

1
a 

h{lwfiqwqo{ltiwup. opnz ~wt.flnq wpmwhwJml\wa ul.liPmwlJwtlmfi oqwl.}fih­
IIm{: 

litopwqmli h mwtflwlt-lttopwqmfi UO{luth{lp tu{ltiwmwtqmntqfihpu wlJ.hLil 
mz hu hwumfiwumu h wqtw U}whmUwq tu: u1u tuupp qwn fihpl.}wJwgot­
gptfi t flnJlllll-237-1!. ll{lfi ntup tintq qwptijlp, wnw(ig bphwgnq ul.liPmwq 
oqwqub{lp till2nt\J: 

linfiwdL. WJ.lUWUlWtqUlOU} mubgnq UU{lUlO{lj! ntzwhwu b(i , pW{ldp \llW­
hntfiWqlltpJWUp. uwqwjfi \lllllpntfiwqnu.i bli uba pwfiwqmpJwtip pwqwfipwfi­
Jntp h Phtwtlop. \llWltwu hJntpww \llUlJ}tuti}lu: UJu futip}lg opnz mwpwamu t 
qmht tp:t>mputjw!i uopml!: 

liJu [utipp pwfi2wphqhfipg wnwlfht tiM lizwfiwqmpJntfi mfibfi QLntlu un­
lui! h ufumopl!: Uztuwphmu hwJmfip t uotup wlfhiP pwfi 400 &t.: liJfi hwJmfip 
t t[wq wfigJwtlig: .QhntfmJ:t pmpqp l{pw tflnpwqpqwa wp&wfiwqpmpJntfiUh­
ppg ubqlllU ~UJnntgnqfihpjl hwutup qfit{tucr UfiUJ}WUpbpp{l gntgwqmu WDW2p­
fiJ! fi2t{wil" tp Ull}uJ!: "Untjli gmgwqmti uzt{ntti t fiwL. u}'umnp}!: lijfi tWJfi mw­
{lwamu t mfihghL fiwL. ~}lfi ~mfiwumwfimu L. Opfiwumwfimu: 

q.tntlu uotul! l}wpnq t tPfiht mwppbp hwuwqp· tipwtiJw, npJ! umwgt{mu t 
utpuhpf! gwfibtmg l}wu uwil"PtfihpJ! mfilJhtmg. bpqwu1w l.j_wu tnwu

1
w. np[! 

umwgt{nui t uh11tiwgm untul! (uwfip untum\tfibp[!' upfilh 3 uu mpwuwq®t{) 
gwfihtntg: Sw{lpbp hwuwqp qtnt}'u uotul! mwpphpqnu1 t lUJtflhpnq. hwmwl}}l 
(wJfi tiwup. npmh$g w6mu hfi wpuwmfihp[! L. hJntpww phtflnti.J.Ghpl!) llw­
nmgt[w~nt{. tqtuhntfiwl}mpJWUp: l.JI:tt.liotjli mhtufiotnqpwqwfi nbdpufibpnu1 
wqtw U!UJhntfiwq t hpl}wuJw l}wu hnwtiJw uotul!: 

Q.Lmtu untul! 4wqut{wa t lu}mm qwp6 gnqmfipg (hwmwl.J.Pg). uuww ph­
ljlml}fihppg . npnfip fihpqwJwgfimu hfi mhphfibpp UUlll!lPfi hwumwgwa tiwu[!. 
W!lUlWppfi lOp pbtflntl}ubppg, O{lOfip qwqtintu b(i, lUJUU!bU l}o~t[wa , zwll}}ll.j_ L. 
qn6qbqp PlliJ1!ll2£ibpitg. npnfip mbqwqpt{w<} bfi qofip t{pw: 4o6qbqwpnqpn2-
fihtll! lllfimu hfi hpl.J.m mpUIP' t[bqhmwmjlt{ t. qtubpwmPt{: Unw

2
p.uatppg 

qwpqwumu tfi fiop l}n6qhqutp, pul.J. qhfibpwmpqfihp!lg' awqqp gnqmfi[!: 
~wfiqump Z!l2Wfimu WJll PlliJ1!ll2fihpl! ztupntfiwqmti b(i qwpqwfiwt. WJJ} tq}Ul­
ghu[! uol{npwpwp wt{wpmt[mti t qwpfituli[!. bpp ul.}ulfmu t ettwp&wqmti[!: 
UwlJwJfi gwap 2hpuwumJ:t6wliwJpti UlWJtiwfifihpntu (O±lC0 ) WJfi qqwtlmphfi 
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1\wfiqwqmti t . }mq pwgwuwqwfi 2h11tiwump6wfifihpp UIWJtlWfifihpntti (-l...-
30C) qwqwpnui: flnqpo2fihpl! awa\ttlwil" b(i hJntPWLP pbtflmqlihpntl, opnfip 
bwnWJntU bfi optqbu uqqpfiwqwfi ufimfiJ} uofup atW{ldwi.J.htm qbl.l.JPmti: 

3mpwhwmml.} hnutl! h qil"m hwtil! \llWJilwfiwtlollqwet bfi bpbpwjpfi Jnt­
qhpp (I.J.UJ{lntfiwl.}ntpjwtip. opnfig pwfiwltl! mwmwfiqmti t 20-100 tiq (100 q 
oqmwqnp<thLil uwup tih2) uwhtiwfifibpntti: 

liUiwgmgqwa t. o{ll.}®t uoptnh{lp tiom bpb{lWJpfi Jotqb{lp L. zwpw{lfihll}l 
\llW{llltfiwqntpjntliJ! tul\bLil pwpd{l t. pwfi qpuwq®t qwti pwqg{l uo{lmhpp 
uom: 

Uolu}l tpbpwJpU Jnlll.P qLtuwtJ.op pwqwqpp~l! wu}lgpfifi t: bpbpwJ!lfi JOt­
qp !lom 30-35%-1! gfiqmti t unqopwqwfi UIWJUWfifib{lOttl l}o6qtqp wtipnq-
2DtPJntfil! quwutum (I.J.mphwu. tiwppblllu): liJfi tqwpntfiwqmti t wwuuml.liPL­
hpqumt:t>M· tibpjlt UUIPJltO, unml.liPnfiwJPfi Wtl}bhJul. UUUllliPLUhpi.J.WUIUlUJU h 
wnfi: 5fiqnq bpb{lUJJ!lfi jntqb{lfi ntfibfi :J>lnnnfig}lqwjp!i hwml}ntpjmfi : 

flmuwpwfiwqwfi h mfimhuwqwfi hwmljwlipzfibpnl{ unlul! pwowfil{mu t 
mwpptp [uupbpjl: Cum dhjl lllfintti bli mwtflwq. mwtflwlJ.-4toPtutlmfi . lttopw­
l[mU. dlJ.wdL. L. bpqwpwl{mfi LJ.o6qtqfibpml. uopmtp: '1-wuwLJ.wpqqmu hli fiwh 
(lUUl qznp. lOP phtflntlJ.fih{lp qntjfip. hwumfiwguwfi OwUqbmjl : linwl!bt tOW­
jlWbllWCt t qwuwqwpqmufi J!UUl hwtiwJpfi hwmqmpJmfifibpp' qetm. qpuwq­
®t h pwqgp: lijU llWUUJqWpqDUiJ! \.}pntU t UUJUUJUp c:\hwlJ.wfi pfintjp. opnq­
hbuth u}lL.fimJfi uo{lUlJ! mwppb{l mhqh{lOtti lJ.wllDil. t mwppb{l qatlntpJwfi wu­
m}l6wfi mfibfiwt: 

libm uopmbpJ! wqhlll UIUJhntfiwl.J. tfi. pwfi qpuwl}®t h pwqgp }'uuphpp 
unpmhpf!: '1-pwfigpg bfi Upqwuwujwfi mhqwl}wlij!, Abuuofioll.Jwli. lJumb{l­
JWfi. fl.numnll.Jwu. SpuppJwqhJwfi h WJtG: liJU unpmhpp l.}o6qbqfitpp ph­
tftntl.J.fihpl! uuww bfi' 2-3 uti hwumntpjwtip: 

lipuwl}am uo{lmbp.p l.}o6qbqfihJ11! wJfipwfi tL luP.m qwnmgqw(tp ~mfihfi. 
tqwpntfiwqmti tfi qil"m uop.mbppg tqwqwu hphpwjpli gnU}bp h lDP fiJntp: Q}l-
9ntll hli qam UD{ltnb{lpli UIWhntfiwl.}ntpjWOp: 

Utumnp.li mli}1 b{lqm bfipwmhuwlf j!fi6Jotqqnq L. unqo{lwqwfi : ~fi6Jmq­
qnq unp.mbpp UOUl {!li&jntqp qbphp uwumu l}wquwt{nptlntti hfi uwfip un}umlt­
libtl: q_tp2!1filibpu npnz qtuwtpnui oqmwqnpetl[mu bfi nplllhu uh{lti: UwlJwJfi 
un\{n{lwpwp utumn111! pwquwgfimu h!i U}6bqfitpnq: ~fi6Jmqwqnp.t[nq utumo­
ltll tq6bqfih{lJ! tuoznp. b(i ' uhl} qltumti \llWpntfiwl.}qnui t 5-10 UI6hq: Unt{o{lUJ­
qw!i u}'umnp.!i m!ip wlJ.blll zwm UI6hqlihp. pwJg }unzntl tfi upujlwJti wpmw­
p}lfi zhpmp UI6hqfihlll!· fihpumti qpwfip uwU11 hfi: Utumopl! mlil}mu bfi wzfiw­
liJ! qwu qwpfiwfi{!: bpb wzliwfiwgwfi u}'umO{lJ! gwfitJ.P QUJjlutufiJ!. WJfi unt{n­
llWpWjl qwquwqn!lntti t !lhq }unznp tq6hq: Unwt{bt U!Whntfiwl.J. t qwpfiwfiw­
qwli u}'umnpp ti.P2P.fi lwlflhpp, fu}lm. lD(l. wnwfig qfiwuqw(tpfihpll l}n6qbq 
I.J.wquwqnllDil. u}'umnpJ!: 

U}'umnpl! pw(lJ} l}o6qbq t : liJfi qwqtil{wa t up zwpp Uj6bqfibppg. opnfip 
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fiumwa tfi mwtllwl}, l}wp6 QlllJ.ntfi}t' hwmwlt}l tJ.pw: Unwfiopfi U}6tqfihpl! 
U}wmq~a tfi J:upm. 1_np ~htllml}wfiuwfi ll.I\.:UIDJWfinq. put} l}n6qhqn J!fiqhwfi­
pwU}hu uUJllmwl} 1_np ~htllml}fihpnq: Uuhfi up U}6hq mfip tllnpppl} 91UJ.ntfi. 
mhphfitpp L. wpuwmfihpp uwquhp. npnfip awal}qwa hfi uuwt.P l}hqL.m{: 
UJ:umnpJ! U}Wml}wfimu t Uta pwfiwl}nt~jWUp uUJllmwl}mg U}UlplllfiWl}lllJ. 
pwfi2wphqhfifit(lp 2Wflppfi' upfi1_L. 6.5%: UJfi U}wpntfiwl}mu t fiwL. outw. pw­
qwfipwfiJmp. tl}lmwupfi C(upfi~L. 10uq%): UJ:umnpp :)>pmnfig}lqwJpfi hwm­
l}m~Jntfil! pwgwmpqmu t qpwfimu tphpwJpfi Jntqh(lp U}Wpntfiwl}mpJwUp, n­
pnfig qtluwqnp pwqwqpp~ UWUJ! w@pfifi t: U]:utnn[lJ! mpnmtt.Pu w@flfil! 
PWJI!WJtlmu t' wnw2wgfihtntl w@gpfi, wunfipwl} L. ll.IPpnJ:uwqlllJ.wppm: U@­
gpfifi mfip pwl}mtppg}lq hwml}m~Jntfi h qpwfinq t U}WJUwfiwqnpqwa u]:umn­
PP hnmJ!: 

5.2.4. lml'ltutip 

. 4wqwup[! Umfimu t mbpL.wjpfi J!WU2Wphqtfip uta J:uupp Ut2 (pwgp 
bwqqwl}wqwuppg): ShphwJpfi pwfi2wpbqtfip up }uupp unm mtpL.fitpfi m­
fitfi uta uwuwup qwfiw~ qntfiwqnpqwantpjntfi L. qpwfigmu mbqp t mfitfimu 
:)>nmnupfipbq {pppfi2ntq, UWUpp, hwqwp (UUltUJp), UU}WfiwJ:u L. WJtfi. puq up 
UlJt_ unm J:uupp :)>nmnupfiptqp ll.I[lllghupfi qwpnq bfi uwufiwqgtt upU(lWJfi uw­
l}bpbuwJ}Ifi mhJlhfihp{!. puq J:unPI!ntU l!fi4wafitpfi mfitu wn qwnmgt{wap L. 
pmJup 4Jwfipmu WJt qtp tfi J:uwqmu: Oppfiwq, ull.IPmwq qtmJ:u qwqwupp 
WJfl mtpL.fitJIP qtp{! wpmwppfi wupwptfiU}wum U}WJuwfifitppg wnuwfi l}n­
fip' PIUJI!D2P U}UJZUlU}WUntpjntfi(i t: .Awgp qpwfipg. hjntpUltP mtpL.(lhlll! U}W­
htumwjpfi Ujntptpp zmtuwpwfi tfi, npn(ip oqmwqnpaqmu t(l J!DtJUP Wcl[! 
ul}uqttnt U}Whpg: ~tphfitpfi Ulptntuppfipg U}Wmqwa h(i l}ntmpl}nttWJpfi ztp­
mnq (unuwztpmnq). nppfi htmL.ntu t pwt{wqwfi fupm P2P2fitpp lWPI!!!' tU}}l­
qtpupuJ!. npJ! up l}nqupg ll.IWZUlU}wfimu t mtpL.p up~mtl}[! utfuwlipqwqwfi 
wqqtgmpJntfipg, UJntu 41UJ.Upg l}wpL.np qbp t l}wmwpntti qwqwtllnfuwfiwq­
uwfi qnpamu: 

UJu fuupp wutfiwl}wpL.np fitpl}wJwgmgp1_fitppg t uUJllmwqwqtntJ:u qw­
qwupJ!: UJfi uta oqmwqnpamu t qmfimu mfimbuntpJwfi ut2 pwpu @6w-
4mu. ppm qfittm. pnfitlwbl!p (uwppfiwqp), ~npwguwfi. mwpphp lt}luwU}wm­
pwumml}fitpp hwuwp: 

4wqwUpJ! pp l}wnmgt{wapnq qwpnq t tllfitt fupm L. finup. pntJt tllwpwp­
l{wb": Awpop t qfiwhwml{mu J:upm. wl}nuwqnp qwnmgt{wbp mfitglllJ. 
mtpL.fihpnt{ l}wqwUp[!. npp qwqwupwl}npl! pp~ mnl}nu t l}wqumu: 4wqwu­
pw4npp crwJppfi L. mtpL.wfimphpntu mhqwqnpqwa tfi pnqpn2fihpJ!: U'wfi­
ptwpwfiwl}wfi tll~wgmupg hhmn, uwnfiwpwfiwJpfi U}WhU}wfiuwfi tnh}ufintn­
qpwJmU uta qmwfiq t fitpl}Wjwgfinui WJil pnqpn2fihpp wppfiwgntUJ!: 

4wqwupwq@p npwlt}l qfiwhwmwqwUfit111! pwquwqwfi bfi ' (!Um qtlup 

72 

)tutllhpp (uwfip' twJfiwl}p mpwuwqpaJ! 10-18 mi. up2pfi' 20-25 uu. }unznp' 25 
uU-pg Uta), J!UID qwfiqqwap. j!UID l}wqwUpwl}npp tpl}WpntpjWll, J!UID qtlup 
ohp, [!UUl IDU(lhwl}nph(lp l}ummgqwbl!p h hpl}wpntpjWfi, UlUphfihpp qiltjfip L. WJtfi: 

Qum hwumfiwguwfi hwuw(l U}whwfi2tl1UJ. dwuwfiwl}wzp2wfip l}wqwu­
Pl! pwdwfiqnui t ' qwqwhwu. up2pfi qwqwhwu. up2whwu. Ult2ltfi mzwhwu L. 
mzwhwu unpmtpp: linwtltt U}UJhntfiwl} hfi mzwhwu unpmt1t1t l}WllWUpwq­
lntJ:ufitpj!: l).pwfip mfihfi }upm l}wnmgqwa11: UJu ]:uupp npnz unpmhp unqn­
JlWI}wfi pwfi2WP.WUJWhtumfihpntti U}WhU}wfiqmu b(i Upfi1_L. UlU}Ppt-UUljpU tu­
Ulmfibpj!. pul} uwnfiwpwfifitpmu' upfi1_L. hmfipu-hnqpu: Uubfiwuba mwpw­
muu tfi qmbt .Qpunql}w 1474 L. Uuwqb[l 611 unpmbpJ!: Upd'hl!wtlnp unpmbp 
bfi fiwL. Appjnt~bl}mmul}WJW 138. Attnufihd'qw. 3mdwfiqw 31 L. WJt unpmh­
Jll!: upU1_L. WJd'U ufifiqwuphp11fitpp uwnfiwpwfiwJpfi U}tuhutwfiuwfi mt}ufintn­
qllWJntU wutfiwqd'qwppfi opjhl}mfibppg Utl}l! UfimU t l}wqwupp U}WhU}Wfi­
uwfi hwpgl!: 4ppwntl1UJ. uJ:uwt ntd'pufitpp qhU}PntU l}wpnq t mtqp mfitfitut 
awal}ntpWjpfi mtpL.fitpp 1_npwgmU. pnppnufimu. J;?WJI!WJntU, npp htmhwfi­
puq wnw2wfimu t OwJpwumpowfi mhwo hnm. npl! uwuwup b"amup U}wpm­
fiw41UJ. upwgmpJntfifibpp I!WJJ:?WJUWfi U}Wm6wnnq b"b"Uptu2pwb"fip wnw2wg­
uwfi hhmL.wfip t : 

4wqwUpj! U}Wpntfiwl}mu t up ZWPI! @mwupfifibp, hwfipwjpfi mwpptp, 
opqwfiwqwfi ppmfit11: 

4wnmgqwbpnq uU}}lmwqwqtmJ:u l}wqwupl•g 1_}1. mwpptpqmu qwpu­
pwqpu}u l}wqwlipj!: SwppbpntpjntU[! l}wjwfimu t upupwjfi mbpL.fibpp wfi­
mngpwfiwjpfi qmfiwqnpqwb"ntpjwfi ut2. npj! l}wpnq t mwmwfitlbt pwg uw­
Umzwl}wqmJupg upfi1_L. umq l}wpupp tpwuqfitp[!: 4wpupwqpu}u l}wqwupp 
U}WhntfiwqmpJntU!! pwpop t: 

4wqwupp WJt oL.bppg tfi' UwqnJWfi. Apjntutuwfi, awql}wl}wqwUpj! L. 
qnL(lwppfi: UwtlnJwfi l}wqwupfi mfip l}fi6nnmqwa l}wfiw1_wqmfi mhpL.fitp. n­
pnfil! l}wqumu hfi tllJ:upntfi qtmJ:u: Apnmtuwfi qwqwupfi mfip tpqwpwqmfi 
glllJ.mfi, npp mbpL.wfimphpntU mbqwqnpqwa bfi uwfip' 2-3 uu mpwuwqanq 
qwqwupwqtlult4fibp: Qfiq npntU, 91UJ.DtllP fihpl!hP uwumu WJil q@pl}fitpfi w­
tlhllt }upm tfi L. ll.IPfiq: 4ntpwp(l l}wqwupp oqmwqnpb"hllt uwul! hwumwgwa 
gnqmfifi t: UJfi oL.nq hpztgfimu t zwqqwu. pul} hwunq' ull.IPmwl} qwqwupp 
qwqwupwl}np: 

Unwfiofiwlt}lmhq t qpwt{mu qwqwupwqqpfitpp ut2 awqqwqwqwUpf!, 
npl! ~wJwumwfimu uta mwpwamu t qmfimu qtp2pfi mwufituUJwqmu: UJfi 
J•ptfipg fihpl}wJwgfimu t 1_pwgt{wb" awqqwpmn: 4wqut{wa t qwp6. uuww 
l!fioJmqfitppg. npnfil! qwqumu tfi 4tnpwqmfi qtmJ:u' 2P2WU}wmqwa mtpL.fih­
pnq: Ciwql}wqwqwupp uta mbuwl}wpwp uwl}tptuj! U}tum6wn t hwfiqpuw­
fimu m•w wfipwqwpwp U}UJhntfiwl}mpJwfi. uwqwJfi WJfi hwpuwp t U}WhU}w­
fibt }unp[! uwntgpwa @6wqmu, tpp wpmw11pfi mliu11ntl L. ppupwqwfi qwq­
unq wJfi hwuwpJw w mwpptpt{mu pwpupg: 
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6. ~lll''hUBl.fm:,. W ~U~"'lU'hlTllb e'hfaUB~IT 
~Sfil'LU!llv.;!UPl?lli'hlli'IT Sb'lfl. @'hliBfi-'1. flPOC 

~fi~fibJ@kffifil''h'hliP 

flltnni.IjJ!wfi2WP.lirthfilt hp.qwp.wmL. uwnfiwp.wfiwJltu lllWhlllwfiuw(i hwp.­
ghp.J! pufiwplJ.hijJ.U lllhtnp t qhqwtJ.wptJ.ht wJu hpuGwllfllltJpntJ.. np l}Jlwup 
lllWhlllwfiuwu hu llJltJ.mu np.lllhu ltp.tug qhuuwqwu lllPllQhuuhp.J! lllWhlllw­
uw<) Opjhl{muhp. L. llJ:llllhU WJfllllPUPP lllhtnp t hw(ilj_h(i uwnuwp.wultg L. (ibp.­
l{WJWgtlhfi pp.wguwu: Phwp.l{h. WJU l}JllltJPl! w lj_hp.wphp.mu }unp.J! uwnhg­
p.w<) ll1Ullli.IjJ!wu2wp.bqhfipfi. np.nfip wp.qtu qbfiqwutt op.qwupqu ~bu . ~fiwJtu<} 
fipwu. ntl np.n2 .'php.uhfimwmplj_ lllPllghufibp. (tuJu tt .tuw.tumtlw<) @6wqmu) 
qhnL.u Ufintu hfi wqtnlttJ.: qpp.Wntlw<) uJuwt tnbJufintnqpwjp qwu WJL ll1Wtn-
6wnfihp.nlj_, hph .tuw.tumtimu t qhfiuwqnp<}ntfihmpJntfiJ!. WlllW llltnUI.IjJ!Wfi2tu­
p.hqhuJ! Uh<) Uwuwup qwu LJ:lpl{ wpohpwqpql{mu t : lijq ll1Wtn6wnml. pntnp. 
mh.tufintnqpwqwfi nh<.tpufihp.J! lllhtnp t muhfiwfi uhq mqqtfm<}ntpjntfi ' htfihtnl{ 
lllWhlllwfiuwfi ulllwmwqfihp.pg, J!liwpht WJfilliPup nhdpu, hp.p ppwguwfi fihp­
l{WJWgfihijJ.U llltnnt'lPWfi2wp.hqhliJ! mfihuw mutfiwpwp.dp ulllwnnqwqwu 
hwwl{mpJmfifihp, WJupfipfi . wp.mwppfi mbupm{, qmuwtinptlw<}ntpJwUp, hw­
UWJpu wpawfippfihpnti. hwmqwlizwqwfi hnmntt. ppupwl{wfi l{mqunl{ hwum­
UJwtnwu.tuwfip ulllwnnqp qnqupg fibpqwjwgl{nq ll1Whwfi2uhp.pfi : liJq lllW­
hwfi2uhp.J! Ub<) UWUWUj:! WJ:lUlWhWJtntlw<) hfi ijtfintU hWUlntq uzwql{w<) 
uwwfiqwp.mfihp.ntu' hhmL.wlllhu pp.wguwu fihllqwJwgl{nq lllUllltilJ!wu

2
wph­

qhliJ! lllhtnp t hwuwlllwmwu.tuwup qnp<)nq uwwfiqwpmfihpp ll1Whwu2fih­
ppfi: ..!2wfiti np llltn'l}I L. pwfi2wp.hqhfip ulllwnnqwqwfi hwmqmpJmuuhp.J! 6-
l.!wtJ.np.l{mu hu tiwJp pmJup 4Jlw L. WJq tqpnghun WJU qwu WJfi ~wt.Pntt 2 wp.nt­
GwlJ.ttmu t lllllihtqwfiuwfi J!Uptugpntu. pfifiwpqhfip l}JlWfip uhl{ J!liqhwump. 
lllPllghup uwhUwfifihp.ntu: ~wp.lJ.wtlnp. t lizht. np. llllnntilJ!Wfi2WPhqhfip tpqw­
p.wmL. lllWhlllwfiuwfi qhuuwppupwu finljfipw(i pwp.q t . np.pwu gwfiqwgw<) 
qhfiqwfill op.qwfipqup qhuuwppupw(i , 1.! qpw ijtwqwmwppfifiwpqmliJ! n~ uh-
41! liP 4Jlw ~p tlhp.gfip: liJq lllWUJ6wnml. lJ.pfifiwpqhfip WJfipwfintl. . nppwfintl. 
ry1wfip wnfi~tl.mu hfi hpqwp.wmL.lllwhlllwfiuwfi mh.tufintnq)Iwqwfi hwp.ghpti hhtn: 

6.1. ~wuntbwquwb f!bpwqfnui sb.qp ntbhqnq 
IJ.hbuwfltuflwiJ.wb ll}.rnqhubhr 

Swpphp pmuwqwfi opqwupqufihpmu hwumfiwguwfi lllPllQhufihpfi mfihfi 
mwpphp. WJiwqmpJmfi . uwlJ.wJfi J!liqhwfintp wnuwup I)llwfip mfihfi zwm J!liq­
hwfimp q<)hp: bph fiwJhtm ijlfibfip tqmqp qwp.qwguwfi. lJ.2np t.Pn!Jm.tuuwfi qn­
p.pfi . WlllW lllWJUWfiWqWfinp.hfi WJfi qwp.hijt t j:!WUwfiht 3 UWUl!' qwpqwgfimu 
upu21.! hwumfiwfiwm. hwumfiwguwfi 2112wfi L. qhphwumfiwgmu. nppfi hh­
mL.mu t uwhJ! (fiq.8): 

74 

D,G 

.,.~------- . . .,..,. - ....... c .,....... . ......... :· .,. . .,. .,. .... 
........ 

--..... -,. .... .,. .... 
~--------------_.--------------~------- t qw[lqtug uul hwunt!iwgnu! qli[lhwuntUwgnlof 

uq. 8. llltn'l}l 2WtPUJ:lp U lJ.2np tPntPnJuntU[! UJlnll.W(}llJWQntUpg U}lfi ~ l! 
qhphwumfiwgmu L. uwh 

D - mpwtiwqftul!. G - /jl]ml!. r - uwqtiliwt/npmtiftg tiftlil L tiwh l!lilJwu 
clwtiwliuiqwzp£wlil!: 

~wuqwfiwt.lt t . np 111{.8-nur qwpqwguwfi . hwumfiwguwfi L. qhphwum­
uwguwu up2L. I)lll{w<) uwhUwfi!ihp.J! wphhuww\}wfi hfi' qnp<)fiwqwfintu zwm 
qdllwp. t qmfiht WJU OJ:lf!. hp.phtifi fintjfi}mq 2Wj:!Wpf!, hpp tqtnlllqf! \}WU pwfi-
2WJ:llirthfil! qwp.qwguwfi t.Pntlltg w!ig!imu t hwum!iwguw!i $mijt!i , qwu hw­
umuwgnuipg ' qhp.hwumfiwguwfi : liJq qdtlwp.ntpjntUf! wnw2wfimu t !ipw­
filtg . np. hwumuwguwfi $mijt hwuqwgnqmpJntfif! lflmtti t umpJh4mM pfimJp. 
npf! qwJutl.w<) t qfiwhwmnq uwufiwqhmp !Jmpd}lg 1.! mwpphJl hwmlJmpJmfi­
lihp.}l f!li4wtriwfi wnwfidfiwhwui\}ntpJmfifihppg : ~wuhfiwJfi qhtqu, fihp.lJw­
JlltUU qnjntpjntfi mfihfi u)l zwpp, hwumfiwgmUf! qfiwhwmhtnt Opjh\JmM 
uwppwtJ.np.ntuuhp. np.nup lJ.pufiwp.qqhfi wnwfidpfi: 

~:.Iwfi pwquwppt{ t}l{wJmpJmfifitp WJfi uwu}lu. np 6pzm <twuwuwqpu 
php.pwhwtl.wp ~qwquwqhp.lllhtm lllWUlQWnnq Up qnqtil!g mh'1}1 t ntfihfintU 
pwfiwqwqwfi qnp.nLUUl, npJ! lJwpnq t hwufiht upfi~ L. 25%-}1. UJlllU qnqupg 
tqmqp l}}ltiwl}[lil'lwqwfimpJntUJ!' pumfillmhmJ! wPtll1:1 l}wquwqhputtlmli. np.p 
hhmL.wfipnt} tl.wqwdwuqhm hwt}wpt}w<) tqmmqfihpJ! hfipwqw hfi mwp.pbp 
hpqwfil}Iltpjntfi!ibpp, U UWup.tWpW!iwqw(i $~WQUW!i L.. tl.hJ:l2WtqhU, gw<)p hfi 
UJntU ufifiqwpwp L. WJL wpdwfi)lpfihp[!: 

lllmmqfihpp qwp.qwguwfi uqqpfiw\}wfi $nqmu l}wp.L.np t uwqup \}wu 
uhpubp.}l wnl{WJntpJntfif!: bph )1fi~-np. ri}lUiwtn6wnntl. utpuhp}l qwpqwgmuf! 
qwqwp.ntu t . WUlW Ulln'lWUIWUIJWfi}l (oqmwqnp.<)hijl Uwu}l) qwpqwgntUJ! L.u 
qwqwJlUtU t . L. UitnnL'lf! pwi!It}mu t <)wn}lg : Q.}lmfiwl}wfifihpJ! WJUmbqpg 
hhmL.ntpJmfi tfi wfimu, np. ubp.uhpf! hwmmq wqqwli2wG.ubp. hfi mwijtu 
UI\fi'lWUIWWJWfi}l wop hwuwp: ~hmwqwJmU tqwpqt}hg . np WJI} wqqwG.lwfi­
uhp}l \uulllfihpfi hfi wmpupfifibpf!. q}lphp.hijtfifihp.f!, g}lmnqpfipfifihp.f!: ~b­
mwppp}lpfi WJfi t. np hwuwdwJfi q}ltnwlj_wfi 2J12WfiwnmpJWfi ut2 hqw<) 
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qwp~ppfihppg UhtW. WJU hphp qhpnhpzJWl fijnt}lhp{! UJ.WUlWUluWfiWUlnt hfi 
fiwh hJnt}lWLP uwu}l w6p qwqwphguwfi h qhphwumfiwguwli qnp~mu : liJfi 
UJ.Wmljhpqmu t hhmhJWL ljhpUJ.: 1:rzqw~ fiJnt}lhp}lg npht ubtW. wqqwfizwfinq 
qwqwpmu t pfi.\Jnpuwg}lnli nppnfim!J.thpfiw}l}lqp wnw2wgmU{!. npJ! UJ.wmwu­
tuwfiwmm t UJ.Ulll.WUJ.WUlJwfip qwpqwguwfi hwuwp: Ub4 WJL wqqwlizwfi 
hwfiqhgfimU t WJUullmp UhluwfipqUp WllW2WQUWliJ!, hpp wl!mpqwlimU hfi 
pwJpWJilll ~hpuhfimlihp{!. npnUp hwliqhgfimu hfi UJ.ml1lt oqmwqnp~hL}l uwup 
pWJPWJUWfi{!: C}.w. phwpqh. W. GzwfiwlJ.mu. np pwJpWJqmu hfi fiwh uhpuhp{!' 
qhp2pfifihppu nl up pwfi lP UJ.wmwhmu. pwgp fipwfipg . np lJ.npgfimu hfi 
uqqpfiwljwfi ufifiqwfijnt}ll!: 

lufic\nphlim phppp npwqwqwfi hwmqwfipzfihp{! pfifiwpqhL}lu uhfip phph­
gpfip lufic\npp UJ.ml1lt p}lu}lwqwfi qwqup npnz gmgwfipzfihpp tflmtmtuntllJntfi­
fihpt! phppwhwqwpwJpfi hwumfiwguwfi <hutiwfiwlJ.wzp2wfimu. nppg UJ.Wpq­
qhg. np npnz fiJnt}lhp pwfiwiJ.wUJ.hu wtlhtwfimu hfi . UJmufihp!!' fitlwqmu: 
.PwJg pntnp qhUJ.Phpmti UJ.mqwliult UJ.fiqnt}}Jntfit! fiqwqmu t hwumUwguwUJ! 
qmqwhhn: Cwm qpmfiwqwfifihp WJU hphntJlll! pwgwmpntu hfi UJ.hiJ.mpuwJpfi 
UJntllhltP· wnwlic\GwUJ.hu 2pntU amb"tlilll UJ.hqmpfiwJP.G fiJm}lhpp.' UJ.pntnn­
UJ.hqmpfip. PWJPWJUWUp. llPl! qwmwpntU t P2P2fihpfi ppwp u}lwgfiilll (unuu­
c\Illl) qhp: 

'-lwqmg p qhp UJ.UliJ.Wpntb"nl}lJWfi L pWU2WpWpnt~llt}lJWfi WUUJ.Wphqmli 
hwJmlip tflwum t . np UJ.mmqpwfi2wpbqhup npwqwqwli hwmqwlipzfihpJ! c\­
L.wqnpqmu hfi UWJpwqwfi pntJUP qpw qmUqhlnt t!U}lwgpnui: UJq ZP2Wlintti 
qtluwqnpwUJ.hu mhl1lt t mfihlimu opqwfiwqwfi liJnt}lhpp qmmwl!mu: Cfiq n­
pntu. mwpphp fiJnt}lhpp qmmwqntU{! mhrt}l t mfihfimu wfihwqwuw{lwlwtlt : 
Oppfiwq. lufi6np}l UJ.UlntiJ.fihp{! bwnp qpw hwumliwfiwL}lu mhl1lt t mfihlimu 
outWJp qmmwlJ.mu: liJq UJnt}lp pwfiwqnt}}Jntli{! uhl{ UJ.ml1lt uh2 qpwufihpntl 
wpmwhwJmqw(} wtlhtwfimu t. pWJQ h}lb hwzqwpqblip mnqnufibpnq' WUJW 
l.tUJwqwup: liJqUJ.Pu}l u}l op}luwq t phpntu L.'-l.UbmL}lgqpG (1970): bph wnw-
2Pfi pwliwlJ.wlJ.wli npnzuwfi <twuwfiwlJ. UJ.tnl1lt qz}lnfi tp 79.4q. hplJ.lmpq qbUJ­
pnur l37. lq. puq outwJp pwfiwqmpJntfi{! qpwulihpnq' 1.91 h 2.69q. WUJ.W 
mnqnuubpnq' 2.41 h 1.96%: fl)wpq bphmu t. np pwgwpuwq pwliwlJ.nt}lJWfi 
wtlhtWQntU{! mbl1lt t mubghL UJ.m11P tunznpwguwfi hhmhwfipnq. lfiwjw(} WJU 
pwfi}lfi. np mnljnuwJpfi hwpwpbpntpJwUp WJI} UJmpp pwuwq{! UJ.w!J.wuht tp: 
liJI} UJUlllliJ.fihp)l hhmwqw UJ.WhUJ.wfiuwfi l!fipwgpmu mb11P t mfihfimu outw­
JP }lfilUJ.hU pwgwpowq. UIJUUJ.hU tt hwpwphpwqw(i Gqwqmu. u)lfilh OULWJ)l 
LPM zwpwpp qbpwb"qtm: 

fcTwqwupwGJntp}l {!liqhwump pwuwqnt}}Jntfit! UJ.mmqubp)l hwumfiwg­
uwu {!U}lwgpmu wtlhtwfimu t . lliwJw(} fipw mnqnuwJpfi fiqwquwliJ! : ~wum­
Gwguwli{! qmqwhbn mbq}l hli mfihlinui lJ.mm}lqntLWJpli zhpm ljwquilll UJntph­
ltP pwliwqwqwli wtlhtwgmu h qpw lJ.wqup qqwL}l tflntflnlunt}lJntlifihp: 4.w­
fiwl qmliwqnpntu mfihgilll UJ.mmqlibpntu mhrt}l t mfihumu Ptnpn.\JpL}l pwJpw-
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JllLU h qwpnmpfi}l hWjtnwbmU: liJUUJ.UU, uhp hhmwqntnnt}ljntfifihpJ! QlllJQ 
·mtlhgpfi . np tuwl.t qhqap L b"}lpwup UJ.UlntiJ.fihpmu qwq zp2wfinui UJ.wpntfiwq­
ttmu hli qqwL}l pwfiwl{mpJwup qbqGwuwpu2wqntJG l{wpnm}lfinpqfibp, npnfip 
uwqw]li PilllWpqqw~ hli umq qwfiwl qmfiwqnpntU mfihgilll Ptnpn!l>ptml.: ~w­
umliwguwu glipwgpmu UJ.lllOtiJ.fibpp qnLJfil! wqhL}l t pwgqmu: '-lpw t hwu­
limu WJ!iUJ.Pu}l Up UJ.Wh, hpp ptnpn!l>pL}l pwliwljntpjntli{! hwu(imU t fiqwqw­
qlllJU}l' WJU hwjmliwphpt.lmti t hhmphpp ohnt.l. (mq qwpnmpunpqlibp}l pwliw­
ljmpjntli hwuwpJW lP hwjmfiwphpqmu: liju zwm lJ.wp6 lllWliJ. <huuwliw­
ljwzp2wfi)lli . npu wfigmuwJ)lfi t. hhmhntu t qwpnm)lfin)lJllibp}l ljwquwt.lnp­
uwli qqwL}l wpwqwguwfi <huuwfiwqW2P2WiiJ!, u}lfilh UJ.Ulntq!ibpp tppq hw­
umfiwgntUJ!: ~hmwppppp t WJfi tflwumJ!, np qhqap npnz unpmhp. npnfip hw­
umliwguwfi ctwuwfiwq hwuwp]w lhfi UJ.Wpntfiwqmti qwpnm}lfinpqfibp, tuwq 
qp6wqmti wqhL}l hwpntum bli WJI} fiJmpnq: ~wumfiwgmuJ! nLIJ.hl}gqmu t fiwh 
ppmfihp}l pwliwlJ.wqwli fiqwqhgmunq: Cfiq npntu, ppmfihp)l pwfiwl{wlJ.wli 
lit.lwqmUJ! nl upwJii qpwlig ' zli2Wllnt})Jwfi {!U}}Uigpmu (}wluuqhtnt hhmhwfip 
t . WJt fiwh qpwfig}lg l{wppopu}ltwJ]lfi tuup}l !l>hpublimwm)ltl wli2wmuwli 
hhmhwlip : UJu qbUJ.PntU UJUliJ.UIUUntU wqhtwfimu t pwgwtuwJpli wtqbhpq)l h 
t}lptWJpli UUJ.ppm}l pwliwqnt})Jntfi{!: liJu tlhP2P.lilihpp ~wtltpg wqbL}l lJ.mmw­
ljntU{! hwuqhglimu t u}lzwpp :t>mliqg}lnliwt tuwuqwpqwbntpJmliuhp}l wnw-

2wguwut!: 
~wumliwgtiwfi J!lipwgpmti mhq}l t ntlihfimu tPP.thG}l pwuwqwqwli wqb-

1wgmu, np{! hwuwpqmu t hwumuwguwli Ghpppli qnpb"nfifibp}lg uhq{!: b}lb 
WJfi qmmwqqmu t zhUWjpli pwfiwljntpjntGpg wqhtP. WUJ.W hwumfiwgtiwfi 
UJilllQhufihp}l tupwlimu t mhq}l mfihumu: 

~WJlllfip t. np UJ.lllntiJ.pWii2WPhll.hfi)l qwpqwgtiwfi qwti qbfiumfiwqmp­
JWfi UJ.WhUJ.uiliuwfi hwuwp muhpw<thzm t tfihpqpw: C}.pw wqpJmp t hwuqp­
uwfinui zU~wnnt})JntfiJ!: liJq UJ.pnghumu Uhp.qpwqqmu hfi zwpwp.fi~P.t!· llPnt­
uhpJ!, qwpwqwfijntphp{!. wqnmwj}lfi h WJL lijntpbp: Cli2WllntpjntliJ! I}W qhpJ! 
tizqwb" fijntpbpp opupqwgmuli t ppqwb"lip u)12ngnq. bpp pwpq u}lwgmpjntli­
lihp]! pwjpWjqntu h(i' WllW2WQUhtntl wqhL}l UJWJlq fijntphp h tlihpq}lw: 
Cfilwnmpjwfi UJ.WpqwqmJfi op}lfiwq t tuwQilllW2WPWP)1 mpnhntUJ! hbmhJWL 
pwuwahnq' 

C6H120 6 + 602~6C02 + 6H20 + 2822 q.2 
CGlwnntpjUlfi WJU qmuwpwj]lfi nbwqg)lwfi. hpp u)lwzwpwp luWil.IlllW­

zwpwp{! OpU}lJlWfimtnqmwL}lu t qhp2fiwqwli fijntpbp' wb"tuwppnt qwq, 2lllJl 
~ tfihpqpw. pmJuhp}l qbfiuwp)lu)lwJntU hwJmG]l t mwppbp wfiqwfimufihp)l 
mwq' luWIJ.IlllWZWPWPPilPtunmnu)lq pWJPWJntU (hmfiwqwfi «qptuw»' hpqm 
uwu h «mnub»' hwmbt pwnhp)lg), qJ]lqntP-mP.lt pwJpWJntU. lJ.wu tupqbfi-lfw­
Jhphn~-11lwnfiwu}l nt11P: liJu mq}lfi. wligfibtntl up. zwpp :Phpuhlimwm]ltl 
nhwqgl1wfibp}l up2wfi\uwt tltotthp, hwfiqhgfimti t uqqpnui uUlpnluWil.IlllWPP-
4!1 wnw2wguwfi[!: '-lhp2pfiu. tP-fihtntl mp}lqwppnfiwppm (hphp wmnu w(}tuw-
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et}l!i U}WpntUtul}IIIl ppm) hhmwqwJntU lihJ1qpw44ntti t l}wu tuunpuwfi ub2' t­
pb u!J.2wljtujplllU ppijwet!J.fi llJw, qwu zU~wnn~pjwfi hbmwqw qnpbn.qntpjwli 
ub2' bpb ppqwoltfil! wn\}w t wfihpwcttzm pwfiwqmpjillup: liJu qhti.}PntU UJ.}l­
pnluwflllllWPPntli zwpmfiwqmu t mpnhntlif! ~pbpu!J. 9Pltt (IIWU tnp!J.I.J.wppn­
fiwj)lli f)pm!ibpp 91140 qn~tiiiil :}lhptiblitnwmplJ. nhwqgpwlibp!J.zwppnui, npp 
tu}lllJntfip t hwfiqlluwfim.U wet}uwppm qwqp L. 2P!J. umwgntU{!: UJU zGlwnw­
\}wfi uumgtu}l wpqwu}lpfihp{!' 2nlJll! L. wbtuwppm qwq{!. hhnwglfmu b(i 
U)tnqwqbqL.p 4Jtw qmfitlllll hbp6wfigpbpp up2ngntl (fiq.9): 

p:g.----'r-ltnun]l~nttWJ)tli 
;hput 

"bq. 9. lllmqwuup L. I.J.bqL.lt qwnmglfwopf! 

C!ilwnwqwli u}uMwtnltq unmghul! qw{lbt}1 t fih{llJWJWgfibt hbmL.JWt 
6Lml (!iq.IO): 

lllmqwhpup 

----------, 
; Cwpwp L WJL '~ lllW(I~bp 0(1(1. 6jnt!Jhlt j>JI)t qRJliJIJ)lfibp 
; opqwGwljw6 ! _, 
1 GJntflbl' l-++F!J'-Iwdp6--+'!~~\' ... 
------ :=--".-~/ +wdp1wpp.ntqw<1, 

--~~~/:>/ \pdmpJlllG 

// \,., "'---- 10/lUIInLJl.JWti 
/ ~bp~ntp JlllO , 

vlJ. 10. CfiitunntpjWfi unmgtutt ututuwmtt4 utWmijtp{! 
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"bnptitut zCiituflnlj)JWU qtuwnui, bpt WJU UntJfilmlt {!fipwlimu t qwfiqw­
llhgtfwo wpwqntpjWUp. UjbUlp t. np zfi~tunw\.jwfi qnpmulJllg!!' WpUlWil-.lll{wo 
wotuwf)pnt qwqp hwpwphpntpjntfi{! lttwfilJ.wo lllllJ.tuofip pwfiwqntpjtufi{!. 
UUUl tPfip 1-}lfi, WJU}lfipfi }l(i~pw(i pp1.jmopfi I.J.twfilJ.P, Wjfipw(i tt Wettutuf)pnt 
qwq W11UltuqplJ.P: liju mbuw\tll zU~wnntpjntfi(! tnhl'\ll t ntfibfimu pplJ.woli)l 
wnltwJntpjtuU U}WJUWfifibpmu: bpb Zfi~wnntpji.UU{! {!fipwlinui t pplJ.woli}l 
pwgwqwjntpjwfi UJWJUWfifihpmu \.jwu pplJ.wetlip WJfiUJ.llull$npp tummpJwfi 
qtuwmu. hJlP U}m$ :}lbpuhfimwmJ:l4 hwuwqwpqfi p llltllwlj}l. it WJfi oqmw­
qnpottm. zliiWntltpJntfil! I!fif}wlimu t. WJUUJ.bu ltn~lJ.wcr. pfimpwlinthltmuwp 
mfllmlJ.: liJu qhuwmu wpmwilPlJ.wet wbtuwppm qwqp pwfiwltmpJlll.fil! qqw­
umphfi qh}lWqwfigmu t ow}umjtub Pf}l\Wblip pwliwltntpjtuli{!: Pwg}l qpwfi}lg 
P2l12fihtmtu ljwfUlll t qmmwqlJ.ht pwgwluwJpfi wtqbhlnl L tpptWJpfi UU}PlliD. 
ntmfig npnzw\tll pwfiw\}mpJmGJ! lJ.mwfiqwlJ.np t :}lllqlmtnqltwqwfi hlll\Wfi­
qntpJmGGbp wnw2wgfibtnt mhuwqbmpg: 

CfiiWlllllpjtuU {!fipwgp{! U}Ullli.Clfibpp uwnfiwpwfituJpCi U}tuhU}wuuw(i 
ctwuwUw\} utubuwm}l4 6Ln4 lJ.wphl!I t fibplJ.wJwgfiht hbmL.Jtut 4hJ1U} {Gq.ll ): 

I II IV VI 
vq. 11 . CfilwnmpJWii }lfimbfiulttl.ntpjntfi{! UJ.Ulntqfihllll 

hwumfiwguwli l!fipwgpnui: 
I - ppftpfibpft pwdwfinuf (20-50 op), II - ppjJpfilipft dqtfwu. bpqwpwg­

tfwfi zppwli (60-/20 op), III- pbppwhw!Jwpwjpfi hwumliwgmtf. IV­
q/}Jtfwqwbpfti.Ju (10-200 op · qwful/wu pbptfwuwftr5wfiftg), V - UUJWnn­
rzw/Jwli hwumliwgnuJ, VI- qliphwumfiwgtfwli zppwfi: 

Pfi~UJ.tu tpLmu t fiq. 11-pg. UJ.mDlJllihpp qwpqwguwu L hwumfiwguwli 
f!Upwgpmu zu~wnntpjWU p!imtfiulnl.mpJWU wfiijmu t mhq}l mfibumu: Lpptl 
Juuumfiwgwo utmmqfihtllt luwfivnui, tltfi}lqw UWJP pntJUP l.tpw. ph UJWhbu­
mmu. 4Jtw t hwufimu WjliUJ.}lult ull U}Wh. tpp zG~wnntpjwG }l!itnbfiulttlntpjnt­
fi{! qmpntl! pwpO.pwfimu t. hwufimu wnwtlbtwqntJfi}l L. lttlltllli fi4wqmu' _wit-
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qhfi qhphwumfiwgwa UjUUllllfihpmu: liJfi_ 2P2Wfi{!, hpp zU2wnntpjntU{! 
4mrmt4 pwpapwUmu t. 4pntu t 4wuw4mhpp4 wfi4_wfimut!: "Vwtu4}1Umu WJU 
4wpb"pp{! qwp. np 4wtiw4mhppqwJP.U hfi WJU UjmntqUhp.{!. npnfip {!UqmUw4 
hfi hhmpbttpwhwl{wpwJP.fi hwumfiwguwfi. WJupUpfi tufianp{!. mwfia{!. 
ubtt4L-P\]! L. lllJtfi : lijdli Ujlllpqtl_wb" t. np hlllULUpJLU pnl_np Ujumtqfibpfi tt muh(i 
4tPULU4mhplt4LUJpU ZP2lllfi. DPt!· uwqwjfi. Ujtnnlll(ihpp Up luupp Unm p. hllljm t 
qllltPU UjlllhUjLUUULU(i nUpLUgpmu. Ujntufibpp unm' ULUJP pntjUp 4.PLU, [!fiq n­
pmu. npnz UjUIDlllfihpp unm LUJll ZJ12lllfip mL.n.qmpJntUt! 4WJ.l1Ul t 4wqlibt up 
pw(ip zwpwp, pu4 Ujntufihpp unm' OJlbJl : Cfi~wnntpJwfi PlllJlOJlWQntU t 
UqLUml{mu UwL utLUpphJl mpUj}l 4_fiLUul{LUapUhJ1 mUbglll1. utumtqfibpma: 
CU2wnmpJwU J!Upwgpp UmJU dLpfi bfi hwuwl.ljwmwutuwfimu fiLUL qbfibpw­
mp4_ pwfi2wphqhfi1!' qqmliJ!. Mbpntq{!. uhlut!: 

'-ihqhutlllutlt4_ pWU2Wphqbfip Zfi~LUnntpjWfi qmpntq tl_bphtp t fiqwm4_mu 
UjWhUjwUuwfi 4_hp2ntU. npJ! hwfiqump 2P2Wfipg l}Iltpu qLU\_ t lizLUiiw4mu: 
U4uqmu bfi 4_hqbmwmltl{ opqwfifibpp LUOp utpDghufihp{!: 

5wb"p qpwqmfi (fiutwumwl\np) 2hpuLUumptiLUfifihpJ! fiutLUummu bfi 
zli~llllllllJ)Jlllfi 4tliliw4mhpp4LUJltfi 4_hphtpp mz 4.PLU hwufihtntfi L Wjq OWULU­
fiw4WZP2Wfip bpqwpwguwfi[! : 4LUpqw4.nJ14.Dil qwqwJltfi UP2lll\{WJPP opzm 
J!UUlpnlJ)JLUUp h(iwpwl{np t hlllufiht (ipwfi, np uwnfiLUpWUWJpfi utWJUWfifih­
pntu 4tliliw4mhplt4u J!fiqhwfipwuthu 4Pw ~hLUufip fimJfipuq npnz lllUUllllUhp 
ub4 mwpp UjWhutwfitwu: 

~WJmUp t. np finp hLUtl_LUptl_wb" pwU2WJlhiJ.blip npnz mbuw4Uhp. UmJfi 
ptl_mu qwpmn:Ppm. UmJfipu4 bpb wuh(iwpwphfil.ljwum UjWJUwUUbp umhqb"-
4_bfi. ~hfi uqup b"tht npnz <huuwUwqwzp2LUUmu: q_w pwgwmp4_mu t fipwlin4. 
np qb!ihm}tqwqLUfi lllutWpwmmu qhnLu lPP4. w 4_h[lw&Lwqh[1Uj\{ht w6J! 
uquhtnt UhluwfipqoJ!: liJq <huULUUwqwz[12lllfil! qpntu t hwfiqump ZP2lllfi wli­
tlwfintU[! : liJqUj}lup ZJ12Wfi qnJntJ)Jntfi ntfip fiwL qn6qhqw4_np!ibpp. ubpubpp. 
pnqpn2fibpp limn: tJfipLUqp\{mu t. np Unp qwquw4_np4_wb" lllllltwp!ihp[!. qwu 
lllJt hwfiqum}t ZP2lllfi mfihglll1. opqw(i(ihpJ!. bph wfiup2wl.ljhu uquhpfi finppg 
mwt tl_hqbmwgpw. Wl.ljlll WOlll1. fimpp opqwfifihp[! w(ipwpbUUjwum gmpm h­
qLUUw4}lfi 44.fiwu\{h)lli 4LUU tpltl{ 4n~fi~LUfiwJpfi . )luq UjW\_WpfihpJ!. qnoqhqfihpJ! 
L LUJtfi LU4_htli q}J.ULUgqmfi hli wfipLUphfil.ljLUUm UjLUJUWfifibpp!i : 

bpp hwfiqump ZP2lllfiJ!. np[! mwppbp mhuLUqfibpp 4LUU fimJfi mhuw4lt 
Ullllppbp opqw(ifibpntU. lDLUpphp t. tlhP2WfintU t. WJU <huuwfiw4 zwm qlh[wp 
t qwuhgfibt hw(iqump 2P2Wfipg qmpu blJ.wb" opqLUfipqufibpp b-twpaw4mufi m 
LU6J!: liJu dwuqhmp mL.n.qmpJLUfi 4Pw wql}IltU hU mLUpphp qnpb"nlilihp: Op)l­
fiwlJ.. QlltJllD L wfidpL.wj)lU LUUwn4_LU UjWJUwfifih(lluu LU6hg4_LUa qwpmn:PJ:ttfi 
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mGp wl{btlt hpqLUpLUmL hLUfiqump ZP2Wfi . pwfi mwp L ~npwJltfi wuwn\{w 
UjlllJUwfifihpmu wahgpwb" fimJfi tuupwpwfiw4}1 UjW\_Wpfihppg umwgl{wb" 
phppJ!: 4wp6 o(l\{w utLUJUwfifibpntu LU6hgl{wa ph[lpfi mfilt wl{htli qwpa 
hwGqump Zll2Wfi : U\fbtli hp4WJ1 hwfiqump ZP2Wfi mfihfi UjW\_WJlfihp(!. npnfip 
hwl{wpl{wa hfi tpp\{ ~hwumfiwgwa 1[}l6LUqntU: U]lLfintjfi UllJlUlp Uwfip UjW­
LWJlfihpt! wl{htli hpqwp hwuqump zp2wfi mfihfi: 

i!wfi2wphqhfip hpqwpwmL UjWhUjwfiuwfi mhlufintnqpwJntU mwpph­
JlntU bli pfiw4wfi L. wphbumw4wfi hlllfiqump ZP2WfifihJ1: i!fiw4wfi ZP2Wfi(i 
LUJfi t. nJl nfi4wb" t phJlpLUhLUl{wppg upfi~L b"twpawqmun unl{nJ1w4wfi ~4wJl­
qwl{nplf!Ul 2hJ1uwumpowfiwJpfi UjWJuwGfihpntu UjWhutwfitwu: Uphhumw-
4wfi hwfiqump ZP2lllfiJ!' pfiwqwfipfi hhmL.n.q WJfi <huuwfiw4WZP2Wfifi t. nJlp 
J!fipwgpmu hfiwpwtl_npntpJmfi t gfiO.hntl_mu hp4wpLUgfibt WJfi mhlufintnqpw-
4LUfi WJU 4wu WJU UP211QWllllUil! 4}lpwnhtnt zUnphltl{ : Uphbumw4wfi hwfiqu­
Ul}l ZP2Wfi umhqb"htm qnpb"nfifihpp.g hfi gwb"p qpLU4wU 2hpuwump.owfifihp{!. 
utLUttPhJlpfihpppmnpfihpp (wpqhtlt~ fiJntphJlp) 4}lpwnntli{! . pnfiwg\{wb" ownw­
qmJpfih}m\\ uzmqntut! L. UlJtfi: 

7. ~S~'IJ.b5lUPlrl.li'bP ~U~~'bllldll'.l(}S'IJ.b 
qpu U2'lfl'l Q.OPOfl'b'bliPe 

'-ibpLmu LUpqhfi wul{hg . np llllDillt qwu plllfi2wphqhfip npw41! qwquw-
4_npl{mu t UWJJl pmJup 4.Pw qwpqLUGwtm. tunznpwfiwtm L. hwumfiwfiwtm 
{!fipwgpmu: liJfi utLUhpg . bpp UjmntqJ! hhnwgtl_mu t ULUJp pmJupg , wJupfipfi 
phppwhwl{wpp UjWhpg, u4u4_mu t npw4lt wfi4mu: UJu lJlwumpfi 4wpnq bfi 
hLUqwtiwnmufihp· tlifiht' ~t np. MhnwJpfi npnz unpmhpp UjUUllllfih[l ul.ljwnn­
qw4wfi hwumuwguwfi bU hwufimu upup.wJfi pfi~-np dwuwUw4 UjWhl.ljwfih­
Lnt9 hbmn: b\{ 41Pfihfi p[lUl\{Wgp. pwfip np WJU uwufiw\{nJl qhutPntU J!UlJlll 
4hfiuwpwfiw4wfi utpDghufihpp hhmLwUpnl{ UjtnqWUpUJ! ..pw..pqmu t. qwn­
fimu hjntpwtlt. ahnp phpntU qmph4wU hwmqwlizLU4wU pntJ1Untfip. qntJfi. hw­
UWJpfi wp<hufippfihtt L LUJtU : UJU pnptp qpLUlj,wfi tltntltnluntpJntfifihpJ! pfinpn­
zmu hfi UjUlrUl Wutpwfipwj)lfi npw41!: Pu4 llJlW4 hwu4wgnqntpjntfifi wl{htli 
\_lfiqltlllfint[l t L {!Uqqp4ntU t n~ u)lwjU \{hpJ! liztl_wb" hwm4wfipzGhpfi, WJt fiwL 
utmi\lt uUiiqw(lwp W[ldhp{! L. qpwUmu utwpntfiw4lf!Ul 4hUuwpwUnph(i wq­
mltl{ UJntphpp pLUfiw4mpJmfi{!: b\{ pwUp np uUUqwpwp wpdhpJ! Ujmqmu 4m­
mwql{LUb" opqwUwlj,LUfi Ujntpbp(i h(i , npn(ip u)lfi~ phppwhwtl_wpwjpfi <huuw­
fiw4WZP2WUI! uwmwqLUpwpl{mu t)lU UWJ[l pntJup lJ.lll1.U)lg . pu4 phJlpLUhwtl_w­
p}lg hhmn u)lUpWJU awtuul{mu bU. Wl.ljlll U)lwUzwliwq lJ.wphtli t tunuht npw4)1 
(n~ ph WUIPwfipwJpG nJ1w4}1) wUquwu uLUupfi: 

fipw4 hwuqwgnqntpjwfi Uh2 t umUmu fiwL UjUlntqpWfi2WPhllh(ip UjW­
hntfiw4ntpjntUJ!: liJu hwuqwg!Ulnt}}jntUJ! 4nfi4Phm ~t L W 4WPlll1. tliUbt WJU-
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lllhu' PlilUJhu UjtnnUlPwfi}lwphflhU UjWhUjwlifilllibpp UUjWtnwyfih}lP.: lhti qw­
lllllltPiiht upwmtuwq: Oppfiwy. {wJwumwfimu qwqmg p. qbp lllWhlllwfiht tli 
L. WJUOp ZWJllllUWqntU b(i UlWhUjW!iht. WJUtlJDU qn~t(w(), «qwfuwup» fulllflllfl: 
liJfi uqqppg pwpu t. htum wump6w!iwpwp qnpgfimu t 9ntPI! L. pwnwumu 
yfi6nnmt{mu L. hph w t{wpwylJ.nui pnppnuwufiqhpnlJ., t{tp2 p t(tp2n qwn!imu t 
~wup~: liJu qp6wymu WJfi qwptw t UJillhUJwliht (hwuyw!iww t' pwptfi­
UJwum UJWJUwfi!ihJU!tU) utl.)-hpym mwpjl L. wqhiP: {wpg t b"wqnui' pfi_wwfi t 
«l.)wfuwlip» fuwqDlllt UJWlmtfiwqmpJntli[l. pwfip np qilJntpJmfi ~map. wu

2
p­

Ujhtn pwpup L. pwnwuwb"jl, pumwuwb"p L. ~npwgwb"p up.2L.: u-1mu LJnqupg 
fint]fi unpmp fuwiJ.llili! · hpb llPtlP uwnfiwpwtiwJpfi UjlllhUJwfiuwfi, WJfi pwnw­
uhtmg WJU 4fillU w wliglip.' mz ph zmm yt{wpwqtllt uw!iptwpwfiwqwfi hp­
t{wfiqntpjntUtihpnq L. lJtlllwfiw : U}llil L. pwnwutm. fillqmqwl.)npjlg pwtllqtm. 
tll~wliww. Juwqnqp hwmpyfihpf! LJqnpgfitfi L.u npnz lllltllnt{ 9mp, lllJUp!ip!i 
qznp up uwuf!: liJUUJbu ph WJfilllhu, uwnfiwpwfimu fuwllllill! 1-2 mwpp UJW­
htm zwm qdl.lwp hwpg t : .t.tmL.wpwp, ywptw t ufutut hqptulJwgmp

1
wa qw

1
, 

np luWIJ.llfll! uwnfituptufimu UJwqwu UJtuhntliwy t . ptufi fil!ntflWJpfi UJtllJUwfi­
fihpntu UJtuhUJwfitwu : 

'lYqwpwqpt{wb" l1Ptutllt6tu4}1g .rpupu qwtm hwuwp llltnntqpwfi9tuphqtfip 
hpywpwmL. UJtuhUJwfiuwli tnhfufintn<WwJntU tuphhumwqwUnpbfi {!fi.rpltfitlwb" 
t UJWhmfituljntpJmfi tnbpupfip tnwlJ hwuljwfiwt tuJfi dwuwfiwljwbwmqwb"f!. 
hpp qnttiwpwJpu qnpnmmUtpn' qznp pfiwywfi qnpntumi! L. tPlwgmtii! ljhwu­
lih!i I0%-11: liJq {!lipwgpmu :P.Pqlmtnqpwqw!i hpt{wli.rpltpJmfilihpnq qwpwq­
qwb uptppp pwliwiJI! llllhtnp t wfigfip 5%-pg: Ivwqnqp uwupfi t{hpf! phpqwb" 
oppfiwymu «ytufuwfiln> futuqnqp llllllhntfituljmpJntfi{! ql.J.wqup 1-1.5 wupu. 
pulj uwnfiwpwfiwJpfi llllllhtllwfiuwfi dwuwfiwlj' 3-4 wujlu L. wtlht: 

Php.pjl UJWhntfiwqmpJwfi qpw wqJPlil qnpb"nlifihpf! pwquwqwfi tfi . uw­
lJwJfi qpwfip YlllJlbiP t pwdwliht 2 uM Jutiphpp' upfiwtp.pwhwqwpwjpli 4 
tnhfulintn<Wwqwfi : 

7.l . .lllwhnt\Jwl}ntpJwb qrw wq.qnq_ 
u.ftb2phrfwhwqwfwJJ:tb qnronbbhrJ! 

7.1.1. ~n"J.mfJJ}ulmJmfJm~ UJWplm~~hrp 

~wpap llllllhmfiwympJwtip fu!ianpblim. mw!iahlim, _tuwqllilP phpp ljw­
phlll t wobgfibt UP2llli Utnpntl.)umtpw]pli ilnil.hpnui: {mtimunq hwpntum ywu 
b"w!ip ywt{wJpli. wl}Pwtn lulflhpntti UJtnntqlihpf! L. JuwiJ.filli! m!it!imu tU gwb"p 
UJwhmUwqmpJntU: bp\}nt l)buwmu tt uM t utnwgl{wb phppll UJillhUJwliuwfi 
f!lipwgpm u hw yt{wb"m]:) Jnt lif! l)hUJ..ll :P.PqJmtnqpwljwfi tuwfiqwpqwb"m p Jntli : 
4:w!i pwquwpjlt{ hhtnwqnmmpJntlifihp, npnfip hwt{wuumui h!i, np ln1IJ.P wy-
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mjlt{ ppqntpJmli!i (pH) mfijl \}wpLnp !izwfiw\}mpJntli wnnq9 UJWlmt!iwlJ. phpp 
UtnWUWtnt qnpb"ntU: lijUUI}!.Up Up hbmwppppp hhmwqnmntpjntli t qwmwp­
tfbt <D.l{wfi LJmlijl (1984) qnqujlg : U}lwmwpp qwqu mlihgllil hlliltuJltli Juwn­
limp.rpnu wohgtlht t Jufianph!ipfi: liJJl fuwnlimPllltfi fitu wqhtwgpht t npnzw-
4}1 11wuwqmpJwUp \}wtQpntup lJ.wppnfiwm, UJmu qtuwmu· lJ.tutQpntujl lJ.wp­
pnliwm lJ.wtQ}lnuip unq:pwmjl hhm. hpqwp. uwliqtuli , pnp: lipqJnttil!ntU 
U!WJlqqhg . np llllilP tul}tnpq ppqntpjntU{! uplilu 7.4 htuuglihtn l.J.Pp wqhttuglih­
(llt tilt9ngnq lP wqqht UJUllllllfihpp UJillhntliwqntpjWU qpw: Puq hph WJq up­
~mgtunntU{! mqhlJ.gqmu t hplJ.tupp, uwliqwfip L. pnpjl tutlhttuguwup. UJtuhm­
liwlJ.mpJntfil! qqwt}lnpbfi pwphtwqqmu t: .t.llllP wqmpq ppqmpJwfi wqqh­
gntpjntfi(! UJmntqfihpp UJWhmfiwqntpJWU qpw {!fiqq<}ht hfi !iwL. hwpwt{w:P­
p)llJ.Jtuli qlltntituqwtifitpn: 

tlltupqqbt t. np u]:tL.fintJU 4tPUWJtulJ.wfi UJtuJUwti!ihpntU, hph phppf! wohg­
qw<} t tujfi hnqwqtnn}lp qpw. npmhq uwfipwpwphp{! qntpu hti qwlllu Uwqb­
(lhU, phpp(! 4 wfiqwu wtlhlll t qfiwuqmu qwn[! ttmunpwlJ.ntpJtuUp. pwfi wJti 
hnqtuqmnp.titppg umtugt{wb" phpp(!, npmhq uwfipwptupwJpli zhptn[! Junpli t 
(lfilj_w<}: 
- ~hpplt UJillhntfiwlJ.mpJwli qpw. npnz tntlJtutfihpm{. wqqntu t l1llilP UJWh­
Ulwfiuwti hwuwqwpqg: Op}lliwlJ. . P.ChptUhm}l (1973) m4Jwtfihpnt{. lilt9zw­
(1WJI1fi tntupwb"ntpJmfimu funmwgwfip qtumtupt{w<} tnwpphptul.J.P Jufidnpp 
Ultnntqfihpfi wqhlll U!Wlmtfiwq hfi . pwfi uL. ghlll mtupphpwqmu: Ubp hhtnw­
qntnntpJntfifihpfi tuJq mqqmpJWUJ! Uzmwptu4lt 2P2tutimu lttuppp L. Ohwfiw­
tlwli q]ntqhpp pfimhfiupq Wjqptihp}l phppp UjWhntfiwqntpjntUJ! ntuntufiwup­
[1htJ:tu qhpwpmwqpqllil hwqwump m4Jwtlihp lmqbgpli : 

.t.w1wumwfi]:t UJtuJOwfi!ihpmti fl..\JwpqtupJwfi(! (1981) mumufiwuppht t 
b"ntllt uwlJ.hphuJ:tg mwpphp pwpaJU!tpJwfi qpw wohgt(nq _tufianptfim 3 unp­
mtpp. phppp. UlWhnt!iwqmpJntfi(!: lipqJntlipmu umwgllht t. np b-ntllt tiwqhph­
upg puwwa pwpt\p t!i qmfit{mu wJqpfitpfi. WJiipwli pwpap t qpw!ig UJWhnt­
tiw\}mpJntlif!: 

{llflll liqwmuwup pwfi9wphqhfijl npnz mtuwl}!ihpP, fihplJ.wJwgpwb- UlW­
hwfi2I! nlllln1 hwqwnwqli t: Uli_tuwfipqwqwfi ltwquqwb-pnt{ phpL. wqwqwJltli 
qwu wqwqwlJ.wqwJP.fi llnil.hpntu, npnfip mfihfi pwqwpwp nwfiwqmpJwUp 
u!intgfill Ujntphp L. 2PWWUJWhnt{tlwb"ntpjntU, aL.wl{npqmu t \}wpmn:P}llll 
pwpap phpp. n11I! pwgp. JunhwlingwJpfi pwpap hwml}mpJmlilihppg, odmqwb­
t fiwL. pwpap UJwhnttiwqmpJwUp: b'ph bnfll! b-wfip qwqwJpfi t. WUJW umwg­
tlmti hli unpmpfi lll pfinJU!z aL.p uwfip UJWLWpfihp. npnlig lJ.hqL.J! tp}ltllP aL.w­
tlnlttlht. hhmL.wpw11 hhzmmpJwup qfiwuqmu t UJWhUJ.wliuwfi [!fipwgpmu: 
f~wgjl qpw!i}l.g , WJJlUJPUP \}wpmn!ll.PU! htllhpn dwuwfiwq \flfupntfi qnfiupu­
mbfigpw lP umwlimu : bph <}wlip uhfuwli}:ll}wqwli qwqu ~tfihgnq lnlqbpntu 
wohg!itwu qhqbmwgpwJJ:t 2112wli{! lllfimu t wfiapL.wJ}lfi. WUJW ppqwbfip n~ 
pwt{wpw11 pwfiwl.tmpJwfi UJwmownnq UJWLWpfihpnui uqumu hfi qbp}lzfuht 
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wfiwtpnp uumghufihpf!: lijqtqllup ll}Wtwpfihpp ll}WhntfiwlJntpjnt6~ 2-3 zw-
pwppg ,1}1 wfig6nui: , 

LrlllJUI! lJwphllt t wuht fiwL. wpuwmwUJurntqfihpp uwup6: 
b-ph l!liqhw6pwg6htm lltlihfip tjbqhmwglmfi dwuw6wlJwzll2wamu hqw­

fiwlJp wqqhgmpJntfi{! UJtnnuwwfi2wph1)h6ll phppll TI[lwlJw4w6 hwml.Jw6pz-
6hpp qpw. WUJW l.Jwphtlt t wuht. np gmpm, w6dpL.wJpfi tJ.hqhmwglmfi zp

2
w­

fimu l.JwquwtJ.nptJ.mu t 1211,1 pw6wqmpjwup zwpwp, qmfiwlijntp, qwpwqwfi­
jntp. pnt}lWlJ.hm UJntphp UJWpnt6w4llii phpp, "PI! UJmu 4l1Ilupg, lJwPllii t UJW­
pmfiwlJht wtJ.hllt zwm o{lqwfiwqwfi ppmfihp. tJ.Pmwup6 C: UJqUJpup phppfi 
mfip hwuhUwmwpwp gwb"{l UJWhntfiwqntpjntfi : Uwqwjfi ,IW$pg wtJ.hllt znq, 
pwpdp wpL.wjp6 ownwqwJpuw6 qhUJnntU UJllliiWtnnt uzwlJwpmjuhpp L. n­
pnz pw62wphqh6p (tnllt4. UJlJ.UJh1) , uupmlJ) phppp wpL.whwJwg 4l1Ilumu qw­
Pllii t wnw2wfiw1 wpL.wJiuugp (npJ! hpphUfi ztltnpmu hfi uwnfiwpw6nui w ­
nw2wgnq «WJplJ.wb"p» 1>Pqfmtnqpwqw6 hlltJ.w6qmpJw6 hbm), npp hhmL.w6-
pmJ. lJhqL.}l up pwlilt zbpmlt P2P21ihpJ! fihlummwgtJ.mu h6: liJqlli.ltup phppJ! L.u 
UJWlmtfiw4 ,1t : 

.Pb.fllPp UJwhntfiwlJ.ntpJwfi t@w, f!(iqhwwnp wmiwup, pwgwuwpwp bfi 
wqqnttl pntnp WJfi qnpbnfilihPf!, npnfip hwfiqhgfinttl bfi ~wtltpg wtfbllt tunlnp 
lJimllUJ.fibp}l umwgtlwfi{!: liJUUJhu, bpb b"wqquw6 2P2Wiimu mhq}l t m6h6mu 
2hpuwumpow6p }upum w6qmu, WUJW WJq wJqlllihpp phpnP. gwb"p t lltlimu. 
pu4 UJmmq6hpJ!. 6npuw1 wqpnmb)ufip4wJll qhUJnmti' J:unznp. npnlip hwl.Jmu 
mlihfi qhtqll qwnf! pb"wtJ.npntpJmfi qwu WUJw4bfiuwfimpJm6 hlltJ.w6qmpJmli­
fihpl! : Cwm qhUJnbpntu WJil UJU1Dl1)6hpl! UJWtnlJ.mu bli dw6qwmpUJ gwligntJ. 
llulJ bppbti6 tt qh1>nptiwgtJ.mu hfi : ::)wt.}lpg wtJ.bllt znq L. ,1np tJ.bqbmwgpWJ~ 
2P2Wfi{! qwpn.q t hwfiqbgfibt UJlnlll1)6bpp WJplJ.w()p hplJ.wfiqntpjWU wnw

2
wg­

UWUi!: lijUUJbU, UJWpqtJ.bt t. np hpb pbppwhwtJ.wppg 6-8 zwpwp WllW2 gb­
pbl.JtJ.w L. qpzhptJ.w 2hpuwumpowfiT! pwpdp t. WUJw UJurnl1)6hpi! 4wPllii b6 
hwqmu mlibfiwt qbtqll UJmqwuup wtpwgnui, hwup qnpnmm L. WJplJ.w()p: b-tJ. 
{!fiqhwqwnwqJ!. hwubuwmwpwp mwp gbphl.JtJ.w L. hntJ. qpzbp6bpp hw

2
npq­

tl.btm qbUJpmu twtJ. h6 dL.wtJ.nptJ.mu UJmnuJ.Iihpp qntJUf!, hwuf!. UJmqwuup qw­
nmgtJ.w()p[!. hbmL.wpwp pwpdp t lltlimu fiwL. UJWhnt6wqmpJntfitr lllmqwpm­
bulqw6 thnUWjpU 2P2Wfifihpp UJU1Dl1)fihpp pwpdp UJWhntfiwqntpjntU[! UJUlJ­
uwfiwtJ.nplJ.w() t 6wL. wfiurngpwfiwJpfi qnt6w6Jmpbpp qmmwquwup, npn6p 
gmgwphpntu hfi npnz hwqwfihlup~ hwmqmpJmti: 

Uwnhpp uwqwpp}t qpup ltllilumu qmlitJ.llii UJtnmq6bp}l ll}Whntfiwqmp­
Jntfifi wtJ.bllt pwpdp t. pwfi umlJ.hpntti qmfitJ.nqfibppfi[!, bpb hwi.Jmtiwguwtil! 
WUUP2WUJUU tiwtunpqnq Ubl.J-bpqm zwpwptJ.w l!fipwgpmu qpwfig Ujtnqw­
uwz4lt qpw wpL.wjplJ.w{)p i.P WllW2Wfimu: lmuwtJ.nplJ.wb"ntpjWU WUtnpOWfi[! 
wnwtJ.bt l.JwpL.npntpJntfi mlip uhqwfip }uwqnrtlt UJWhntliwqntpjwli WUJwhntJ.­
uwli hwuwp: UmtJ.hpntu qwpqwgwb" lll14ntJqfihpl! 6npuw1 hwuntJ., qwnmg­
tJ.wb"pntJ. . hUJUm UTIUwzbpmntJ. UJWtnlJ.w() ll}tnntqfih}l ~h(i ntfibfimu: 'l-pwfigntu 
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gw<)p t zwpwpfihplt UJWpntfiwqmpJntUJ! L. pwpdp' pplJ.wJfintpJntUJ!: Uju 
lJiwmownmj hp4wpwmL. UJWhUJwfiuwfi hwuwp UJhmp t {!fitnphttwtl. tmuw­
l.[nptJ.wb" llillJntJqfihpJ!. qwu pbppwhwtfwppg tih4 zwpwp WllW2. phpL.w4lt 
qw6w,1 hwmuwfi u1t2ngnt{ pwphtwlJ.htlll14ntJq6hplt tmuwtfnpntUJ!: 

~wuwdwjfi pmwtw4wfi qpmfiw4wtifihpp qwpb"ppp, bp4wpwmL. UJWh­
UlWiiuwti hwtiwp tqllmwtip L. pwpdp npw4P uh1)wfilt }uWlJ.llii ljwphllt t wohg­
fiht 42° qmqwhhnwqwfi}lg n,1 hjntultu l!filJwb" ZP2Wfifibpntu : liJu t.}lwumlt qp­
lJ!Wljwfi hptifiwt{npnttif!. mwpphp 4WUWJW4wfi qnpbnfifibplt hwzlJ.P wnfibtm 
up2ngntj mtfbt hfi -'l[llltill qltmfiwqwtifihpJ!: l:rpwfip WTIW2WP4ht h6 wlJmM 
yhpuwwUJwhntftfwbntpJwfi hwztjwpquwti pwtiwdL.. hwuwdwJti nplt ~WJwu­
mwfip }uWlJ.lliiWqnpb"wljwfi pntnp 2P2Wiitibpntu. wqpnmh}utipljwljwfi qwfin6-
fibpp tizqpltm UjWhUjwfiuw6 qhUjpntU hfiwpwtJ.np t umwtiwt 6nptiwt UJWhnt­
fiwqntpjWUp odmtJ.wb" ubqwtip J:uwqllii: 

7.1.2. ~mufmf}tu swrrhrml uuuwu UJUlJtfmuuhrp 

lijU qnpb"n6[! PP hbppllfi {!fiqqpljmti t qnpb"ntitibp)l u)l UJUPlll12 zwpp . pw­
ult np pwquwqw6 bfi hwfipwJpfi WJU mwpphp\!. npntip 4wPllii bfi wqqbt pbp­
PP npw4lt qpw: ~wfipwjpfi mwppbpntJ. lJ.WPllii b6 u6tJ.bt pntjuhpJ! )lfi,IUJhU wp­
llwmwJllti. WJUUJhu lit n,~ wpuwmwJllfi tiwfiwUJwphntJ.: UqJUlp)lullwJp pfiw-

1 qwtJ.wnmu oqmwqnpb"tfllii UJWpwpmwfiJmphpf!. lltfibfi qpwfip UJWpq (ljwqti­
tfwb" 1 hwfipwJpfi mwppltg). ph hwuwljgtJ.wb" (qwqutJ.wb" bpqm qwti hpbp 
mwpppg) UJWpntfiwqmti h6 wqnm, 1>nu1>np L. qwwmu: 

Q-. UbUJnfintJ.wfi (1978) U}Wpqbt t , np WJU h[lbp mwppbp)l pwpdp pwfirn­
qmpJWfi qppwnmti[! (180qq /hw) hwfiqbgfimti t }ufidnpp pbppp UJWhnt6w­
lJ.ntpJwfi wfiquwfi{!. uwlJ.wJfi bpb hnq timglJ.P pwpdp pwfiwlJmpJwup ljwtlmtti. 
WUJW ljumwgtJ.P pwtJ.wpwp UJWhntfiwqntpjwtip odmtJ.wb" pbpp: Cliqhwfimp 
wnuwup WUJWgntglJ.w() t.np wqnmll pwpllp pwfiwqmpjntfi{! hwuwpjW pntnp 
J}hUJnbpntti hwfiqbgfimu t UJWhntfiwqmpJwfi wfiquwfi[! : ~wfipwJltfi mwpph­
PP mwpphp pwfiwqmpJwfi ' UJWhntfiwljntpjwfi qpw qpwqwfi LJ.wti pwgwuw­
ljw6 wqqbgmpJWfi uwultfi qpwqwfintpjWfi Uh2 hwfillltUJllii pwqtiwqwfi ltpw­
pwubpd hbmL.ntpjntfifihpfi ntfibfi ublj pwgwmpntpjmfi : Ujfi t.np WJJ} $npdb­
Pl! qwmwptl_w() bti mwppbp hnqwJltfi UJWJUWtifibpnui. WJUptipfi !iztfwb" mwp­
pbpntJ. hn.IJ.ll mwpphp WUJWhnl.[tJ.wbntpjWU UJWJUW66bpntU: 

~WJwumwu)l fiwJuwthnfiWJ)16 UJWJtiw66bpmu Q-ntllUUJntn unpm)l 
UIU1Dl1)tibpp qpw tibp qpwb" tlmpllhp{! wUjwgmgbglt6. np pfi,lll}hu gwb"p. WJU­
UihU tt pwpdp pwfiwljntpjnt66bpntj wqmn.1>nu1>np. 4w!lnuu UJWpnt6w4llii 
UlW}1Wpmw6JntphpntJ. WJqp6 ufimgblltu UJWpwpmwfiJmp)l c1L.J! (UJW}tq ph 
hwuwljgtjwb") ll,l up 6zwfiwlJntpjlllfi i_ntlilt. ultL.IintJU t . lJumwgtJ.P gwb"p UJW­
hnt6wqntpJWUp phpp: liJil npwlJwqw6 hwmqw6)1zubpntJ. odmtJ.wb". pwpc1p 
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UJ.whmfiwqmpJwup phpp t umwgtlmu. hpp !iztlwa mwpphpg hnq hfi umgtlmu 
60-90 qq I hw pwfiwqmpJwup: Cfiq npmu, UJ.Wpqqhg , np bph hwfipwJJ:lfi 
mwpphp):lg npht uhqg UJ.WpwpmwfiJntp):lqwqumu pwgwqwJntU t. qw pwgw­
uwpwp t wfiqpwqwnfimu UJ.whntfiwqmpJwfi tl!lw: 

u UwJtlt:! (1981) UJ.Wpqht t. qwpLnp t lli u):lwjfi pntjuhp):l UJ.Wpwpmw­
gmufi gfiqhwfipwUJ.hu. WJL hwfipwJ):lfi mwpphpntl qpwfig ufimguwfi ttwuw­
fiwqwzpCj?wfig: "Vpw ¢.np6bpntu wqnmwqwfi h qwuuuuwqwfi UJ.Wpwp­
mwfiJntpbpg wunwfi [!fipwgpmu hnq umgfihLJ:lu UJ.WlmtfiwqmpJntfi[! qqwLJ:ln­
phfi fitlwqmu t' fintJfi pwfiwqmpJwup tllWpwpmwfiJmphp):l qwpfiwfig qwu 
wz!iwfil! hnqJ! umgfihtmg hhmn umwgtlwa pbpp):l hwubuwmmpJwup : Ubq 
WJL hbmwqnmntpjwup UJ.Wpqtlmu t. np hwfipwJ):lfi mwpphp):l hwuwLJ:lp UJ.W­
pntfiwlJ.Illl luhtwmfihp):l oqmwqnpamuJ! hwfiqhgfimu t UJ.tnntrtfihp):l hwpu­
mwguwfi[! C tl):lmwu):lfinq h UJ.WhntfiwqmpJwfi pwp6pwguwfig: 

Pfiitllhu !iztlhg. mwpptp hnqwqLJ:luwJwqwfi UJ.WJuwfifibpmu u):lhfimJfi 
mtuwlt):l h unpm):l UJ.Whntfiwq Uitnntilfihp):l umwguwfi hwuwp UJ.whwfi2tlntu t 
mwpphp pwfiwlt):l UJ.WpwpmwfiJntp: llJ'llllWUlt'iwnntl !izl{wa hwfipwJJ:lfi UJ.w­
pwpmwfiJntphp):l' UJ.WhntfiwqmpJwfi tl!lw wqqbtm mfiwqmpJwfi pfifiwpqmufi 
wfi):luwum qLJ:lfibp: ~hmhwpwp wtlbLJ:l oqmwqwp t UJ.Wpwpmwfijntphp):l w­
nwfi6pfi mwpptp):l' UJ.WhntfiwqmpJwfi 6hwl{npuwfi ut2 mfibgwa qbp):l uwu):lfi 
q]1mwqwfi qpwqwfimpJwfi mtlJwtfihp):l gfiqhwfipwgmug: Q.tluwtlnp gfiqhwfi­
llWgmug lJ.Wflllll t LJ:lfiht Wjfi, np hnq UU19tlllll UJ.WflWflUlWfiJntpbpp6h[! h pw­
fiwqntpjlllfi(! UJ.hmp t hwuw6wJfibgtl):l mtl.Jwt hn.rt):lqwqup hbm: 

~wfipwJllfi mwpphp):l wqqhgntpjntfi[! htmhJWLfi t : 
Uqnmp wfihpwtthzm t pntJu):l finpuwt wo}l h pwp6p phpp umwfiwtnt hw­

uwp: Uwqwjfi WJU UlWflPPiWtlJ.wqwfig pwp6p pwfiwqntpjntfi[! hwfiqbgfimu 
t up zwpp wfigwfiqwLJ:l hpLntjpfibp):l' Ultnntqfibpntu WUWCj?Wfintu t Ptnpn:PJ:lLJ:l 
wtfhl9mlt h wfimng):lwfiwJ):lfi qmfiwfijntphp):l UJ.Wqwu: UJull!Pu):l UJ.Ulntqfibp):l 
pmpumfip{! pntJL t h qpwfip mfibfimu hfi qwfiwilunm):l hwu: ~wg):l qpwfigpg. 
UJ.mqwuu):l P2P2fihpJ! LJ:llimu tfi .tunznp. pntJL P22Wpwqwfipnl{, np):l hbmhwfi­
pntlllltnntilfihpJ! hbztnntpjwup tlfiwuttmu bfi wuhfiwphph hwpl{wapg : Uqnm):l 
wtlbl9ntlti! .tupwfintu t ll!Ulntqfibpp zfiiwnmpJntfi[!, npp hbmhwfipntf qhfiuw­
qwfi lllflllgbufibpfi wtlhLJ:l wpwq tfi [!fipwfimu h qwpt'i ttwuqbmmu hwfiqtg­
fimu qhphwumfintpJwfi : . 

DP zwpp mumufiwu):lpntpJntfifihp gmJg tfi mtlbt. np finpuwl wn h UJ.W­
hntfiwq UJ.tnntqfihp qwpbLJ:l t umwfiwt wJfi awnbp):lg. npnfig mhphfibpntu UJ.W­
pntfiwqtlmu t 2.2-2.6% wqnm (pwgwp6wq illP fiJmp):l hwzl{nl{): f!ntnp qhUJ.­
phpntu wqnmwqwfi ll!WflW11UlWfijntphp[! UJ.bUlp t hnq umgtlbfi qwLJ:lntuwqwfi 
h :pnu:pnpwqwfi UlWpwpmwfiJmpbp):l hbm: 

liwpLnp t wqnm):lqbpg fiwh pwfiwqwUJ.bu h npwlJ.wUJ.hu pwp6p pwfi-
2wpwfingwJpfi uzwqwpntjuhpp pbpp umwfiwtm hwuwp: Uwqwjfi WJU qhUJ.­
pmu uhq WJL tlmwfiq t WllW2 qw!lm' WJfi t pWfiCj?wphqhfi[! wqllUlWJpfi UJ.W· 
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(lWpmwfiJntphp):l pwp6p pwfiwqmpJwUp UiwpwpmwgfihLJ:lu phppmu l}Wflllll 
bfi qmmwqtlht uta pwfiwqntpjwup fi):lmpwmfihp h fipmp):lmfihp, npnfip pm­
fiwl{np hfi h npnfig pwfiwqmpJntli[! uwfi):lmwpwqwfi opqwfifihp):l lJ.IllluJ:lg 
uwhUwfiwtfJ.wqtlwa t h huqqmu t: UqnmwJ):lfi UJ.WpwpmwfiJmphp):l pwp6p 
nwfiwqntpjntfifihpfi wnwfi6fiwUJ.hU tfmwfiqwqnp hfi uttu. Mh1illlq, owqfiqhq, 
Jllllllt. lllllUJ.bq. qwqmup. untu wnbgfihLJ:lu : llnllll~WUJ.whwqwfi opqwfifihp):l 
4Illlupg iw¢.wtln1ltlllll pwfiwlt}lg wtlhLJ:l fi):lmpwmfibp UJ.WpntfiW4Illl UJ.Ulntq­
pWfiCj?wphqhfiJ! hpqwpwmh UJ.WhUiwfiuwfi qfiht' npUJ.bu ufifiqwuphpp hbmw­
qwJmu oqmwqnpahtm hwuwp. wfipntJtwmpbLJ:l t : UJfi . hpt pwl{wpwp pw­
tiwqmpJwup zwpwp t UIWpntfiwqmu, pntJtWmptlmu t ull!Ppmwpnpuwfi hw­
uwp: llJq uphpp[! lJ:l pntJLWUlptJ.mu fiwh WfiUJ:l2wlJ.wfinphfi llpUJ.bU wfiwufiw­
qhp oqmwqnpatr UwqwJfi WJL wfiwufiwqhpbp):l hbm hwuwmbq oqmwqnp­
abLJ:lu, hpb umwgtlwa qhp):l qmuwpwJJ:lfi qwfiqtlwamu fi):lmpwmfihp):l pwfiw­
qmpJmfig finpuwJ):lg iP wfigfimu, qwphLJ:l t qwquht hwuwUiwmwutuwfi qh­
\lwtuwntimfllltihp: 

:bnu~np}lqhpJ! UJ.Ulntqfihp):l UJ.WhnttiwqmpJwfi 6hwtlnpuwfi ut2 qbnhu -
pwtlw11wp mumufiwupptlwa tt: ITJ.wpqtlht t. np bph WJqnL hnq£! wqpwm t 
:pnu:pnpntl, WUlW awnhpp UJ.Ullltilfibp[! ZntUl J:i(i hwumtiwfinni h ntfih(i qwp6 
hhmphppwhwtlwpwJJ:lfi ltJwtip: lufi6np):l UJ.Ulntiltihpmu :Pnu:Pnp):l UJ.Wpntfiw­
qmpJntti{! pwphtiUJ.wum t hwuwptlmu, hph WJfi mwmwfitlmu t 6-12uq (100 q 
UJ.tnqrnuumu) uwhuwtifihpntu: 

'-Iwtlmul[! tiUJ.WUUlntU t UJ.Ulllti!I'WtiCj?wphqbti):l UhCj? watuwCj?php):l. uUJ.}l­
mwqmgtibpp h wupfiwppmfibp):lqwquwtlnpuwfi[!: UwqwJfi qwLJ:lntu):l wtlht-
9ntl.rl! npnz ufitiqwpwp tiJntphp):l UJ.Wqwu):l wnwCj?wguwfi UJ.Wml'lwn t hwfiq}l­
uwtimu, ):luq PPi pwtiwqmpJntti[! fiUiwummu t wunti):lwqwJ):lfi wqnm):l qm­
mwquwtig. np):l hhmhwtipntl UJ.tnqwu):lug tlfiwuttmu t: 

'l.p):lumu qwmwptfwa ¢.np6bp):lg UIWflqtfbt t. np qwLJ:lntu):l UIWqwu):l 
!JhUIPntU luti6np):l UJ.mmqtibp):l UJ.WhmfiwqntpJmfil! 2.5 wtiqwu fitlwqmu t: 
tiwnb11J:l mb1thtihpntu qwLJ:lnui):l finpuwt UJ.WpntfiwqmpJmfiJ! hwuwpl{mu t 
1.6-1.8%.' illP tiJmp):l tlbpwhwztlwpqntf: ITJ.whmfiwq phpp):l umwguwfi hwuwp 
wfih1twtthzm t. nplllhuq}t wqnmwqwfi UJ.wpwpmwfiJmphpp hwpwphpntpJm­
lifl trwtlmu.iwqwtitihp):l tiqwmuwup qwqu):l 1:4: nwmufiwu):lphtntl UJ.lll1111 
mwpphp unp:Pntnq):lwqwti uwuhpnni qwLJ:lntU):l UJ.Wpntfiwqntpjwfi h UJ.Whnt­
liwljntpjwli 4WUJ.I!' U fi.HimJ:ltmlwfi (1974) qmht t . np hph qhqhmu qwLJ:lntu):l 
U\Wplltfiwqntpjwti hwpwphpntpjntU[! hfipwqhqhwjpfi zhptnntU h UJ.UlJlWUUlllU 
qmfitlmu t 1-):1 uwhUwfifihpntu, WUIW WJil UJ.mmqfihpf! UIWhntfiwq hfi: bph 
tU.Jll hwpwphpntpJntlif! unmhfimu t 1.4-pfi, qw lizwfiwqmu t. np UJ.Whntfiw­
LJIIIPJntti[! qqwumptfi gwap qLJ:lfi):l: 

~wg):l !iztlwa):lg UJ.WPqtlhL t. np qwLJ:lntuwqwti UJ.WpwpmwfiJmphp):l 4.):1-
Jiwnmug fiUJ.wummu t mhphfihp):lg utifiqwpw11 fiJntphpp lmuppfi qbll!P WJfi 
OJtqwfitihpf!, npmhq qpwfip qmmwqtlmu bfi: 
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fllwpqt{ht t. np qwt]mttiwqwfi UJ.Wpwp\nwliJmphp}l pwp6p pwfiwq}l oq­
mwq.npomliJ! untltpqhli]l h pnp]l hhm hwuwmbq (upqpnmwpphp]l 6hml.) qqw­
\lmphli fit{wqtglimu t uUW.mwqwqtm)u l!Wil\.uUp}l hwqqwcmtpjntli{! qhut]1 qh­
mwJ]lli fiht.umq (uh pohp qwqwup]lmhpL.Iihpp l{pw): 

fllwpqt.f.bt t fiwh, np hnrl}I {!fiqhwfimp qwm}lnliwtlln)uwliwltP~ hqnpmp­
JWii uwhuwlilihpntu qw!lmtu}l qhpJ! UJ.hmp t l.Jwqu]l 3-4%. 4ww}llltu}llil!' 70-
80%, puq uwqli]lnui}lliJ!' l0-15%: 

~wg]l UJ.WpwpmwfiJmpbp]l h]luliwqwfi mwppbp}lg. qwphqnp lizwliw­
qntpjntli mlibfi fiwh WJt hwlipWJpfi mwpphp[!: Oppfiwq, vnpp pwgwqwJmp­
JWii qwu tqwqwumpJwli qbtqpmu )ufilmphlim UJ.IDnlillihpJ! qwPJUl hli finpuwt 
NWpqwliwt. ntlibliwt uwqhphUWJ}lli 6wp6pt.f.wontpjntli , DJll! bpphUfi hwu­
fimu t 4-7 uu funpntpJwfi : liJq\llllup UJ.mmqlihpp uwqhphuf! zwm wfiqwu 
owoqt.f.mu t pnup fiuwli dwliq.nm qbqhnt{: 

UwqWJfi WJii hwfipwjpu mwppbpp zwppmu wuhfiwfizw!iwqwtltg qhpf! 
tqwmqwfimu t qwUJpnul].lu: ~wpmum lmrthpmu w6hgpwo )uli6nphfim 
tqtnn1J1fihpp UJ.Whntfiwi.JntpjnLii{! mumufiwup[IhtPu •-1/l-h lnliq[! (1937) hwjtn­
fiwphpht t . np qwn[! pawt{npntpjmli hPt.f.wliqmpJwli qt)uwt.f.np UJ.WU16Wn{! 
tqmnll}_fihpntu l.Jwtg]lntup UJ.Wqwufi t : Qfiq npntu. mJq.nt hnq{! qwtg}llltumt 
hwpumwglibm npnz ~w4mtlliUJ.wumntu t qwnl! pawt}npntpJwli fiqwqhguw­
lif!. uwqwJii wt}htlt WMJntliwqhtn up2ng t ownbp{! qw19}llltup mwpphp wqb­
PP UP.2ngntl uzwqbm: ll!J.q}llltnqllwqwli WJU hp.t.f.wliqntpjWfi uwupfi qllmw­
qwli qpwqwfintpjwfi wli4mtllmli{! qwmwpht t 4wpwt{ U~ppljjwfi 4wlipw­
tqbmntpjntlimu Q . @"bpptiulizp: 'bw hwjmliwpbpbt t u}l zwpp uwpbUwtnpqw­
qwfi 4m)uwqwp6 qWUJ.hp (fiq.12) UJ.Uln1J1Iihpp ~pqpn\_llqpwqwli hpqwfiqntp­
Jntlifibpml t}fiwutlbtm. tlllllllWUwuu Ca tqw}mtliwi.JmpJWfi h UJ.Ulntqlibpp ~w­
tllbp}l uh2: 

y "' 0.0044i + 0.69x + 29.8 

2 3 4 5 6 7 62 64 66 68 ' 70 72 74 
Ca (1Iq/ I004l tqm!Jll mrwllwq~~l! (llo ) 

"Uq. 12. Iufi&npp UJmmqfibpp qWnJ! 4munpwqntpJWUI! t.f.liwut.f.btnt qWUJ.I! 
Ca UIWpntfiwqmpJwfi u tqtnll}l ~wtllhpp hbm: 
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lib utllntllhl t hbtnhJWL 
1Jw PP awt{wtmli h hbmwpppP,p wz)uwmwfip PI! w 

ohnt.f. (wq. 13): 
UJunww/j 13 

linD11.2 h UJ.Whmfiwq )uli6np}l pbppP, w6bguwli hwuwp 
wlih!lwc:thJUl (lllnirnlifihtlfl 

O.zwGwltwllmtJJJWfi t>pwqwfiwguwfi hfiwpw-
Q.npb'nfit! ;~tun llnnntelntlill 

Ufihfiwppli t :Bwfiqw\P t , 

<61 Uti npUlbuqJt ll{llll\ll mpwuw-
fTlml\ll ~wtllbPI! q\l(}n 111fih 65-74 Uti 

Ufihfiwp\lfi t : 'unpuwt 
ptpn umwfiwtm hwuwp 

Ctl_bp\1 hpqwpntpjntfil! <12 uu hwpltwtl_np t 30 uu-}lg n~ 
utWl!lUU 

Ufihfiwp}lfi t : Y:wpb\}1 t 
}lpwltwfiwgfibt WJfi 1\UUJ.-

fTlmntqfihpntU wqnm\1 <24 uq/lOOq l!ntu, bJlb zt!_bpp bpqw-

111wpmtiwqmpjntfil! pmpjntfi{! uwMwliw-
tP.wlltlll 

Ufihfiwp\lti t : Ufihpw-
dhzm t wnlitl_wqfi 95 
uq/ lDOq, npUJ.buqJt 

fTlmmqfihpmu ttwwmup 
umwgtl}t finpUWUlWUW-

<65u4/lOOq ltntJtJWUp phpp, npmu 
111wpmfiwl{ntpjntlit! UJ.Wpmfiwltlijl pwtl_wpwp 

pwfiwqntpjWUp \tWt· 
-ahmu 

Ulihliwp\lfi t : uml.npw-
pwp mhi\}1 t mfibfimu 

fTlmmqfibpmu uwqfijmtti\1 <3,8\Iq/lOOq uwqfipmu\1 wfipwtlwpw-

111wpmtiwqmp jntU{! pmpJwfi 1\buwnu'i, npfi 
wannul t uhnll\1 tlnw 

< S 4 h <6,6 uq/lOOq 

fTlmmqlibpmU 4w19!mtU\1 (ltw~\lmUwJ\lfi wqbpntl .(,Uwpwtl_np t 

111wpmfiwqntf}Jnttit! luzwttwa L. uzwl{w~ 
utmmnfihnmu) 



np uwhUwfiw\jlwq wo mfihgilll UJ.Wun{wumwlJ.uitfihp}l qpw wiShgtJ.Illllufionp}l 
npnz unpmhp}l UJ.lnD1J1fihp{! pbpp}l zp~wfi umfihtm wnw~}lfi wwp}lfibp}lfi L 
wnwfiofiwUJ.bu hwpntum hnrthpmu, wnwm nnnqbtm L UJ.Wpwpmwgfihtm 
UJ.WJUwfifihpntu. mfihfi wlJ.fihWJUl hwql{wb"mpJmfi qhUJ.}l llWR{! \jlnunpw­
lJ.mpJmfi ~ltq}lntnq}lwlJ.wfi ):uwfiqwpl{wb"mpJmfi: Upwpqp}luunfi L q.ntllUUJ.mn 
unpmhp}l UJ.motqfihpg lizl{wb" h}ll{utfii}Dt}}Jwup lJ.wJUlll hfi l{fiwul{ht qhnL.u b"w­
n}l l{pw: Ubp wpmwqpwlJ.wfi llmpohp{! gmJg mqhg}lfi. np WJlillmfiwl{hw t 
b"wn}l 1\.pw UJ.U1DlJ1fihp}l uzwqmug lJ.utJ.9}1mu}l PtnpJ:uljl 0.6% tntb"ntjpnl{ S-6 
wfiqwu, hwuwmhiJ.htnl{ WJq upulJ.mufihpg qJmqwmfimtuwqwfi l{fiwuwmm­
fihp}l L h}ll{utfii}Dtpjntfifihp}lqtu 4}1pwnl{Illl WJt u}l~ngiunnuifihp}l hhm: "Vntjfi 
mh):ufintnq}lwlJ.wfi WJ:lil.lntfipfi t umwgl{mu. hph hwl{wpl{wb" phppg uzwlJ.l{}l 
l.Jwtg}lmu}l PlDP}ll}}1 4%-wfing pub"nlJpnl{ uwnfiwpwfimu mtqwqpt1mg 
tufiu}l~wUJ.hu wnw~ : Ubp \jlnpohp}lg Lu UJ.Wpql{tg . np hplJ.m Uzl{wa hqwfiwq­
fihpnl{ uzwqhJllu UJ.WhntfiwqmpJWfi hwl{hUWl putpopwgmu ~}1 filJ.wtnl{ntu: 
UmnpL. phpntu hfip UpwpwmJwfi qwzmwl{wJP}l fiwluwthnuwJ}lfi qnmmu 
}ufionptfim up pwfi}l unptnhp}l U}tnmqfihp}l UJ.WhmfiwqmpJwfi qpw ti}lfitl'hP­
pwhwtJ.wpwJ}lfi awuwfiwlJ.wzp~wfimu ljwJ.9Jmtti}l Ptnp}lq}l 0.6% tntb"ntJpnt{ 
uzwqhtnt utqqhgntpJWfi ntUntUfiutuppntpjntfifihpp WJ:lil.lntfipfihpg (wq. 14): 

f.humuwlj 14 
4WJ.9}1mu}l PtDPJul}l 0.6%-wfing tntb"ntjpnl{ lufi6nphfim UJ.UlRlJlfihp}l uzwquwfi 

utqqhgntpjntfi{! UJ.WhntfiutlJ.ntpjwfi l{pw (6 wupu UJ.WhUJ.utfihpng hhmn): 

lrzn)l pfiwljwfi lfwfiptwpwliw- l>)lq}mtnqjlw- {wl.itnbujl qfiw-
Swppbpwlj 

ljnpntul11,% ljwlihjlqwfi- ljwfihjlqwli- hwtnwljwfi[!. 
IPllPintfifibiJ., % rpnpJmfifilip % PWIJ 
q.DlnUU(DUl 

Uumtqpl 
9.3 5.5 14.3 4.1 _illi_L_wiJ.tJ.wu) 

li2wltt1wo 6.1 2.2 6.5 4.8 
U_pwp)lJllufunfi 

Ummqll~ 5.1 1.8 11.3 4.5 
liJwlnlwa 3.4 1.3 3.6 4.9 

UpWN!ldiq 
Ummuh> 5.9 3.2 10.3 4.4 
li2w1Jt1wa 4.8 l.l 3.3 4.7 

.2nfiwpwfi 
Ummqh> 5.9 3.4 29.0 4.0 
li2w'-!l{wa 4.6 1.8 8.7 4.5 

P.liiUJ. bu hpLmti t wq .14-}lg. LJ.w1.9ltntti}l PtnpJull1tmb"ntjpn1{ UJ.Ulntl}.lihp}l 
llltlitl'bppwhwl{wpwJltli tizwLJ.mul! hwliqhglimti t ~Pq}lntnq}J.wlJ.wli h}ll{wli­
I}DtpJntlifihpp qqww ul{wqhgtiwli!!' uumt@2P· wJupupli ilizwlJ.l{wa UJ.mmqfib-
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11}1 hwutuwmntpJwtip, unm 2-3 wfiqwu: n2 uwfiptwpwfiwqwfi h}ll{wfii}Dtp­
JmfifihJl}l fil{wqtgmug }1p hhpp}1fi hwfiqhgfimu t uwfiptwpwfiwl.jwfi \jl~w­

gmufihp}1 fil{wqtguwfig, npnl{hhmL wnilll~ U}mmqfihpg wl{tllt PP2 hfi hupw­
LJ.w pnppnuwufiqhplt qnqu}1g l{fiwul{htmfi: lfJntU lJ.Illltipg , hwJmfip t. np l{fiwu­
l{wa U[tnntqfihp}lg ~p}1 qntnpz}lwgntt.i{! L. UJ.WZWPWJ}lfi fijntphp}l owluug. 
hhmLwpwp pfiwqwfi qnpnmmg. wl{hllt pwpop t Jllfimti: J.!wfip np l.jwJ.9pmup 
ptnp}1I}D1{ tizwl.jl{wo UJ.lnDlJlfihpfi wl{hJll WDilll~ h(i, WJI} UJ.WlDOWDnl{ tt p}l~ t 
l}JlWfig pfiwqwfi qnpntUtn{!: liJU hqwfiwqnl{ uzwql{WO UJ.lDllliJ.fihpntU tnhq}l t 
mfihfintti UJ.hlJ.mpfiwJP.u fiJntphpp tip zwpp hwmlJ.wfipzfihpp \jlnl!m):umu UJ.tnq}l 
mwppbp unp~ntnqpwlJ.wu uwuhpnu.i' LJ.hqL.mli. UJ.mqwtiuntli. hJmpmu. uUJ.}lp­
mmu tntb"tlilll . tifiwgnpiputi . p~lt~fihp}l qwnntgl{wapwJltfi pwqwqp}l~ tiwuh-
1IDtti: Cfiq npntli , WJU \jln\jlnluntpjntfifihp{! D2 upwjfi pwfiwqwqwfi hfi. WJL 
fiwL. npwqwqwfi : Ubp hhmwqnmntpJmfifihpJ! gmJg ml{hgpfi .np WJU qwpL.np 
tlm\)lnlumpJntfifihpg WJ:lil.lntfip tfi UJ.hqmnJllmltq (UJ.h4mpfi pwJpWJilll) ~hp­
ubfimfibp}l Wqllhgntpjwfi : fllwhmfiwqmpjutu ljpw l.jwJ.9}lntli}l wqqbgmpjw(i 
wutfiwutwpq pwgwmpntpJntfil! 4lltG}l WJU . np qwLQpmtiJ! 4wJmuwgfimu t 
UJ.h4mltuutJltfi fiJmphpg. wnwfiofiwUJ.hu ltnfiwJ}lfi qwUJ.hpnl{ qwUJ.l{wa UJ.pn­

mnUJ.hqmpfiwJP.fi pwqwqppm: lfJmu 4Illlli}lg. olizhtnl{ UJ.nlltqwtw4mntpnfiw­
qw ~hptihfimp wqm}ll{mpjntli{!. WUJ.Whnl{mti t UJ.UlDliJ.fihplt wl{hllt qwfiqwq 
hwuntfiwgntt.i: Uph l{hp{! phptJ.WO WIJ.JDtuWlJ.ntti huttitnhult q(iwhuttnwqwfig 
mwJpfi unl{npwqwfi UUJ.Wnilllfihp{!. WUJ.W fipwfip ~uzwql{wa UJ.tnntqfihpltfi 
lJ.mwJpfi wl{hllt pwpop qfiwhwmwqwfi. pwfi uwufiwqhw-mh):ufintnqfihpJ! 
(utq. 14-mu phpl{wa pl{hpg): lllwwownl! lJ.wJwfimu t fipwfimu , np lJ.wJ.9ltnlli}l 
Ptnp}llpll{ uzwlJ.l{wa UJ.lDDliJ.fihpJ! 6 wu}lu UJ.Whhtmg hhmn qhnL.u ntfihpfi w­
timp LJ.wnmgtJ.wap L. LPM UUJ.WllilllutlJ.wfi hwumfimpJWfi t}lfi hwufimu unw 3-
s op uhfiJwqwJ}lfi UJ.WJUwfiubpntu UJ.WhutwGhtmg hhwn, }lu4. umntq}l~ 

UJwpphpw4}1 UJ.uimqfihpl! WJq {!Upwgpnui LPM qhphwumfiwumu tpu : 
Ubp hhUJwqnmntpJmuuhp}lg uwL UJ.wpql{hg, np WJL pmuwp}ltiltqwmuh­

p]l L pmd"wliJmphplt hhm quttQltntu}l PtDPPill! hwuwwtq oqmwqnpatwu 
l}JlWfig wqqhgntpjntfi{! UJ }}nttWfimu: lijUtnhiJ. lJ.ut L.u Uhq ~UJ.Wpql{wo hwpg: 
OpltliwlJ.. 4.f1hplJ.pliul! (1982) UJ.WpQht t. np hph tntODlJPl! UJ.WpntuwlJ.nui t 
UJ.q}lli6 L gpfilJ.. WUJ.W lJ.utLQltntU}l (ihppw\jlwligntU{! ul{wqmu t: PulJ. U . fithu­
mnullu WUJ.Wgmght tp LPPtl hwlJ.wnwlJ.l!' g}l!i4.}1 PtnpJ:uljl ubplJ.utjntpjutUp 
putp6pwfimu t lJ.wJ.9ltnttilt LJ.twlimul! UJ.mntqfihp}l 4.ruttiltg : UwlJ.wJfi UJ.hwp t lt 
ulJ.wm}l mfihGwt. np <.wJwumwfip UJ.WJtiwfil.ihpnni 0.6-0.8 %-pg wl{ht]l pwpop 
tumntpJwtip qwJ.9luuu}l 1nnpJ:uljl tntb"mJp oqwwqnpahwu awnhplt hpltmw­
UutJll} zltl{hpg L ml:ipLfih11I! lJ.wJUlll hu hupwpqlJ.ht p}ltiltwlJ.wu wJptiwfi : 

Uuqwwg}1 qpwfiwlJ.wli lf.v}lfi ( 1982) qmht t. np LJ.w1.9ltntti}l wqhplt tm­
bmJpnl{ tizwLJ.twu LJ.wpL.np t uwL tmamwlt wlJ.m}lll ppl{mpJntGt!' 2hqnp L hpti­
fiwJpu li}l~wl.{utjpnttJ lizwlJ.tiw(i WJ:lil.lDlUutl{bmntpjntfi{! pwpop t: 
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7.1.3 Oru~thrft UJ.rusr[ruusrulJ.ruw k l;sft tuqfJ-hgnrpJndtp 
UJ.ruhmurulJ.nrpJ'il4u r[rru 

liJu hpljm qnp®G.G.hp}:t wqqhgmpJntUI! UJwhmG.wljmpJwu t{pw uljuht t 
hhtnwqmm{ht hwuhUwtnwpwp t{hps>hpu. llltnflwpmi'mtpjwu lihs> gw(}pw6 
lllWtnt{wutnwltwtG.hp}:t LWJG. G.hpqpuwu hhtn ltwlllt{w(}: ~hPI! G.zt{hg, np tunznp 
llltnntqG.hp}:t lllWhmG.wljmpJmul! II}:ts>}:IG.G.hp}:tg gw(}p t t}:IG.mu: Pulj gw()-pw6 
lllWtnt{wutnwltwtG.hp}:t t{pw h}:tuG.wqpt{w(} WJq}:tuhp}:t phppl! wt{ht}:t tunznpwlll­
tnmq t t}:IG.mu: UJulliPu}:t Wjq}:IG.hp}:t wnwt{htmpJmuG.hpl! wljG.hwJtn hu' t{wq 
phppwtnt{ntpjwu 2P2WU litnG.hffi,WJqnt hwpuwpt{wbntpjntUP. II}:ts>zwpwj}:tu 
mwpwbntpjntG.G.hp}:t lizwljuwG.I!. phppwhwt{wp}:IG. L WJLU : liJu tn}:tlll]l Wjq}:tuh­
PI!· npnup llllllflWpntbntpjwG. Uhs> utnwght hu }:IG.tnhG.u}:tt{ Wjq}:IG.hp wG.t{wG.m­
Ut!. muhfi G.wL hwuhUwtnwpwp pwpllp phppwtnt{ntpjntG.: UwljwJG. uhp ltiliJ.­
u}:tg mumuuwu}:tpt{w(} qpwljw(i WllPJntpuhp}:t (750) 98%-1! t{ljWjntU t WJU UW­
u}:tu . np gw()-pwO: lllWtnt{wutnwltwtG.hpnt{ }:tfitnhG.u}:tt{ Wjq}:IG.hp}l phpp}:t lllWhm­
fiwljmpJDlUJ!' u}:ILfimJG. unptn}:t . u}:ILG.mJfi lllWJUwufihpmu. uwljwJG. G.npliwt 
w6 tnt{nq lllWtnt{wutnwlJwtG.hp}:t t{pw wO:hgt{w()- WJq}:IG.hp}:t phpp}:t hwuhuw­
tnmpJwUp. gw()-pwumu t : "lwtnO:wnl! hwuwpJw u}:tztn G.zt{mu t li}:ILG.ntJ­
G.tfllltnntqG.hp}:t tunznp t}:tutm. t{wq hwumuwuwm. ltwtg}:tmu}:t lllwlJwul! 
llltnntqG.hlllUU: ~htnwqntni1IJ.G.hp.}:t Untn 1.6%-1! qtnG.mu t. np n~ U}:t ljnnhuw­
g}:tnu ltwlll qnjntpjntU ~mu}:t UJWhntG.wljmpJWU L UJWtnt{wutnwlJwtG.hp}:t wa}:t 
md}:t U}:ts>L: btl li}:tu}:twJG. 3 wztuwtnwG.p qtnfit{hg, nptnhq UJG.qt{mu t hwljwnw- ' 
lt!!' gw()-pw6 ()-wnhp}:t phppl! wt{ht}:t UJWhmG.wlj t: Ul:ip ljwp()-}:tpnt{. WJU t{hp­
s>}:IG.G.hp}:t hhtnwqntnmpJmG.G.hp}:t WpqJntG.pG.hpl! Lu utuwt ~}:1 ljwpht}:t hwuwpht: 
Ul:ip hhtnwqnumtpjmG.G.hp}:tg lllWpqt{hg, np }:tuljwUJhu gw()-pw6 ()-wnhp}:t tnwG.­
ll}:t phppl! G.t{wq lllWhntG.wlj t G.npliwt pwpllpntpJWU li}:ILG.ntjG. unp.tn}:t ()-wnhp}:t 
phpp}:t hwuhUwtnmpJwUp: UwltwJG. tJlwutnwg}:t UJWhmfiwljmpJwu .q}:ttnmu­
G.hpl! gmJg hu tnwt}:tu mq}:tq hwljwnwltt!' wt{ht}:t twtl t UJwht{mu }:IG.tnhG.u}:tt{ 
Wjq}:IG.hp}:t phppl!: PwgwtnpntpjlltUI! zwtn wt{ht}:t hwuwpwlj t' gw()-p.wO: {l-w­

nhllP phppl! hwt{wpht}:tu llltnntqG.hp}:tfi 3 wuqwu UJwljwu uttuwG.}:tljwljwG. 
t{G.wut{w()-p t hwugt{mu. pwu pwpllpw6 ()-wnhp}:t phpp}:IG. : Cl-pwljwG.mpJwfi 
lihs> ltw fiwL up n~ WJG.pwu !!G.qwpllwlj hhtnwqntnmpJmG.G.hp}:t zwpp . hpp w­
nws>wpljt{mu t WJffiUtnpwG.pwj}:IG. tnwpphpwlj' hph phppwhwt{wp}:IG. G.wtunp­
IliliJ. dwuwliwljwzp.s>wG.I! tunuwt{ t t}:IG.mu. wlllw wt{ht}:t UJwhmG.wlj hu gw{l-­
pw6 ()-wnhpll llltnmqG.hlll!. hph WJq dwuwG.wljwzps>wG.I! ~npwJ}:IG. t . WUJw' 
finpliwt pwpllpmpJwu ()-wnhp}:t phppJ!: 

Pwquwp}:ttl hhtnwqntnmpJmuG.hp}:tg lllwpqtJ.ht t . np ()-wnhp.}:t G.npliwt ttnl! 
til hwG.qhgG.mu llltnntqG.hp.Jl lllwhmG.wljmpJwu wG.ljuwG.I!: UwljwJG. }:tuwwu 
tunpu t WJqnt ttnl!. WJG.pwu !!G.ltG.mu t phpp}:t lllWhmG.wljmpJntG.J!: Pulj hph 
WJqmu ljwtnwpt{ht t hil}:ttnwuwpqwgG.IliJ. tunpJ! ttn. WJq\l.Iilu}:t WJqnt phppJ! 
hp.ljwpwtnL tqwhlllwG.uwu hwuwp lliPtnwG.}:t ~t: 
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Ul:ip ltiliJ.U}:tg mumuuwu}:tp.t{w()-' ttn}:t tnwpphp llLhp}:t wqqhgmpJntUI! }:IG.­
mhuu}:ttl tuullnphum WJqnt phpp}:t UJWhmG.wljmpJwG. t{pw. WJq llLhp}:tg L n~ 
uhlt}:t wnwt{htmpJntG.I! ~bWJtnG.wphphg: ~wt{wuwpwp qpw UJWtn6wnl! 
u}:ILG.ntjG. tunlmtpjwG. ttn}:t tnwpphp llLhpG. t}:IG. : liju ljwp()-}:tp}:IG. hu G.wL U}:t 
zwp.p WJL q}:ttnuwljw(i(ibp.: 

fTJ.wp.qt{ht t. np. ()-wnhp.}:t wuwnwJ}:IG. ttnl! qpwljwu t wqqmu llltnntqG.hp.}:t 
wupntpJWU t{pw L G.t{wqhgumu t !p}:tq}:tntnq}:twljwu b}:ttlwG.qntpjntG.G.hpl! hp­
ljwp.wtnL UJWbUJWUUWU dwuwuwlj: Ublj WJL hhtnwqntnntpjWUp UJWpqt{ht t . 
np UJWtlihtnwJ}:tfi ljwu }:tt}:tljwllL llLwt{npt{w()- wJq}:tuhp}:t phppl! wt{ht}:t UJWhm­
G.wlj t ()-wt{wtWJ}:IG. llLwt{npt{w()- ilwnhp}:t phpp}:t bwuhUwtnmpJwUp: 

7.1.4. liJnzuruf]uijr.IJ.rusuhrnr[ u2rulthlnl ruq1J-hgnrpJnzup 
UJ.ruhnzurulJ.nrpJruU r[rru 

'Uhp.ijwJmUu wubuwp. t UJWtnljhp.wgG.ht pmuwpmbntpjntfil! wnwug 
UJhutnpg}:tqG.hpp (d}:ts>wtnG.hp}:t qtu) L !pmuq}:tg}:tquhpp (pnppnuwuuljhpp qhU) 
lj]1pwnuwu, }:tuwwu tt wJu pmG.wppli}:tljwtnG.hp.}:t oqtnwqnp.()-mlii! wG.gwG.ljw­
lP 1l1G.]1 pntn.Jl tnhuwljhtnG.hp.}:tg: UJG. t' pmG.wp}:tu}:tljwtnG.hp.p hp.ljwpwtnL L 
pwpllp pwG.wljmpJmG.G.hpnt{ oqtnwqnp()-t m bwuqhgumu t WJil G.Jmphp}:t L 
qpwug pwJpWJmli}:tg wnws>wgw()- G.Jmphp}:t ltmtnwljuwul! WJqnt ljwu pwG.-
9WpwG.ngp hiliJ.mli.qpntG.tnwjpG. s>phpntli, nptnhq}:tg wG.llpLws>php}:t L lluhwt}:t 
s>php}:t bhtn ttlwgt{mu L pwtJlt{mu t s>pwt{wqwG.G.hpl!' qqwtJ.:t t{G.wu UJWtn6w­
nhJntl zps>wltw d}:ts>wtlwJp}:IG. : Puwwu tt WJq UJmphpJ! wptnwqpnq 
llhnG.wpljmpJntG.G.hpJ! UJG.qhu, ph qpwup LPPtl pWJJ?WJt{mu L bhnwgt{mu hu, 
~h(i ljmtnwljt{mu UJlnnlllPWU2WPhqhumu, U}:ILG.ntjG. t . qdt{wp t hwuhUwtnht 
n~ u}:t p}:tu}:tljun:nnt{ ~uzwljt{w()- phppJ! (ljhfiuwpwunph(i uwpmp phppJ!) pm­
(iwp}:tu}:tljwtnG.hpnt{ uzwljt{w()-}:1 hhtn: lijutnhq uh(} qhp t tuwqmu hnqhpwuw­
ljw(i qnp()-nG.J!: Op}:IG.wlj. npnz pwG.s>wpwG.ngwJpG. uzwljwpmJuhp}:t phppJ! 
(uUpntlj, ljwptnn!ppt) lllWpnlUWljntU t ljhuuwpwunph(i lllWUUJWlj wuqwU W­
t{ht}:t pmuwt{np UJntp' untwG.}:IG., npJ! qqwt}:tnphu wt{ht}:t ltwJmG. t. pwu lt}:tpwn­
tliliJ. u}:tuphtn}:tlt pmG.wp}:tu}:tljwtnG.hpl!, uwljwJG. UUJWniliJ.G.hpl! pntnpnl{ll.G. tt m­
zwqpmpJmG. ~h(i qwpllumu untwG.}:tu}:t pwuwljmpJWU t{pw. }:tulj lllWbWG.s>J! 
uuwgnpqwj}:IG. pmuwp}:IU}:tljwtnuhp}:t uwbUwG.wtJlwlj tJ.:tG.htnt t{hpwphpJWL liM 
t: liJu hwG.qwuwG.pl! wpLUtnJWG. u}:t zwpp hpljpuhpntu wnws>wgphg ljhuuw­
pwunphu uwpmp phpp}:t utnwguwu b}:tuG.whwpgJ!. WJUpupG. wnwug UJWpwp­
mwuJmphp}:t L pmG.wp}:tu}:tljwtnG.hp}:t w6hgG.ht puwljwu uwpmp phpp: Uw­
ltwJG. }:IG.)_I?wG. tt uwvmp t}:IG.}:t wJq phppJ!, }:tuwwu tt pwG.lt qpw q]lG.J!' unt{npw­
ljwu}:t hwuhUwtnmpJwdp. wJqlliPup phpJ?I! til ltwPiliJ. upght dwuwuwljwlt}:tg 
wqlllltnhluG.}:tljwliwG. ljwG.nG.G.hpnt{ utnwgt{IliJ. phpp}:t bhtn: 

Pli~UJhu L ljwli)}:tntU}:t tm{l-ntJPI!· p}:tu}:twljwu WJL UJntphp ljWPiliJ. hu oq-
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mwqnpmthL pfi~UJ.bu tipfiwhppwhwqwpwJpl1. zp2wfimu. WJfiUJ.hu tt uwnfiw­
pwfi $n}uWJlllhtnt9 WDW2: i!ptipwqwfi Upwgntpjntfifibpp Up UWU{! oqmw­
qnpbqnui t tiwfiptwpwfiwqwfi $~wgmtifihpp. UJntug' .'}>}lqlmtnq}lwqwfi hp­
qwfil}lltpJmfifibpp qhu: 

~WJWUWWfiP, UJ.WJUWfifibpntU 26 UJ.WlllllPWfi2WPhqhfiwjP,fi mbuwqfibpp 
ttPw hwjmfiwphpqht bfi 132 mhuwqp. ufiqbp, npmtqpg wubfiwzwm!!' hfiqw­
qnpfihpp (39 mhuwq) L. qnppqwqnpfihpp ttPw (30 mhuwq): 

u .q_ppuup (1968) hwzqwpqfihpmJ. qjlltqwmfimbuwqwfi tizwqwpntjuhpp 
phppp UJ.WhUlwfiuwfi liUJ.wmwqnq tlmpc\wpll,qht t llnm 25 hwqwp ppupwqwfi 
Up2D9. 01mfigpg oqmwqnpmiwfi hwuwp WDW2WP\tllht t 0.1 %-pg UJ.W\tWU 
uwu{!: UJ<hi qwphllt t hfipwJlllht. np WJq pwfiwlm qqwlltnphfi wqhtwght t : 
fllwm6wn{! htqpfiwltl! pwgwmpnui t hbmL.JWLDll· 

- uJnifJ[} pndiwtfnp 1t lfwuptulipft uqwmlfwlip, 
- uJnifJfl WJliJJmuwtflimnpliu lfu2mli t hfttfwuiJwuftu liftljpn.'jJ[npw6, uw-

{JwJ6 pmuwtfnp t UUJwnmzft hwlfwp. 
- hfttfwtiiJWUftti liftljpn.fJ[npwti wpwqnpliti hwplfwptfmli t pmtiwpjJiift­

qwmUlipftu, 
- UJfllfJ/! pwgwuwpwp t wliiJpWI]wnumlf UJWhUJwutf11IJ hnllipft qqw}w­

pwuwqwu hwmqmpJmuulipft 1/pw: 
IuwqWJl:i phppp UJ.WhUlwfiuwfi hwuwp qwqmg p qbp oqmwqnpbtl_mu t 

Omlpp wfihltllPpq{!: fl-pwqwli WPilJDLfiwtl_hmntpJDLU t hwjmfiwphptl_bt .'}>mfi­
qwqnllt tmbntjpmJ. }ufic\np}lUlmntqfibpp uzwquwfi qhUJ.PntU: UJU fiJntpp oq­
mwqn11bliwfi WPilJmfiwtl_hmmpJntfi{! pwpdpwfimu t wnwfidfiwUJ.bu qwl9pm­
up p1_11ppqp hhm hwuwmhq oqmwqnpbhlltu : Swfi6p UJ.mmqfihpp uwfiptwpw­
fiwqwfi l.Piwgmli{! qwli}uh1_11t hwuwp wnw2wpqtl_ht t qppbphtwppqp tntOntJp, 
uwqwJfi tJ.wtu t hwJmUtl_mu, np WJil fiJntPI! qwpnq t hwpntghL wJptJ.wbp !J.>p­
qltntnqpwqwfi hpqwfiqmpJntfi{!: Swppbp pnppnuwufil}hpp hwfiqhUJ. Jlllwl}wfi 
wPilJmUp hfi hwJmfiwpbptJ.bt fiwL qwpphfiqwqpu. pU}IlJlillmfi. mpp!J.>nppfi, A 
6770. tJ.Pfil}tnqnlltfi. qWUJ.lnwfiqwpphfiqwqpfi. ppwphfiqwqnt. qltptnpn!J.>hU, ub­
PPLPPn!J.>nfiwm. nnfiptwfi . nnttPwt L WJL lijntphpp $np6wpl}nuipg : Uju L pwq­
uwpPtJ. WJl fijntphpp WPilJDLUwtl_bmntpjwli Uwupfi )unublltu. hwpq qW wub­
l_lll, np JlllwUp oqmwqnpbuwfi hfi wnw2wpl}tl_mu mwpphp tmOntJplihpp 6Lntl_. 
{!fill npntu WJil tmbmJpfibpp }umntpJntfil! mwmwfiqmu t 2PP uh2 mnl}nup 
mwufibpnpqwl}wfi uwubppg u}lfiiL. liplltnfihpnpqwqwfi uwuhpp pwUwl}mp­
Jntfi{!: t.l.hp2pfi duu.iwfiwl}fihpu finppg munttifiwuppntpJmfifihpp. opJhqm bfi 
qwp6bt pfiwl}wfi !J.>mliqpgpqfibp{!' WJUpfipfi .'}>pmnfigpqwJP.fi lijntpbp UlW­
pmfiwqiiiJ. pmJubpp pmpuhpl! l}wu pnptl_wb}:!Ubp{!: Ubfip wJumbq i hfip h}lzw­
mwl}mu tl_hp{! liz~wb" ppupwqwfi upwgmpJmUfihpp qnfiqpbm pwfiwl}ntpJmfi­
fih{l{!. npntl_hbmL JlllWfig i W$wtl_npntU{! l}wtu~wo t UlWhUJ.wfiuwfi Illlti.IIIJ. pbp­
pp mhuwqp.g L JlllWfig uwl}h!lhup tiwliptwpwfiwl}wfi b"wfipwpbnfiqwb"ntpjnt­
fipg : 
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'-l.bp{! wuqhg . np ppupwl}wfi fiJmpbpp up uwul! oqmwqnpb"tl_mu t .'}>pqlm­
plqllwl{wfi hPtJ.wUqntpJmfifihpp (tuwfiqwptl_wOntpJmlifibpp qhu): fl.pwfigpg 
ublt}l' 4wl9.tunu}l PlDPMP uwu}lfi wpqbfi }unut.J.hg : UJfi oqmwqnpm}mu t np­
UJ.hu ll,wfi{uwpqhllti lip2ng qwn[! timunpwl}ntpjntfi hPtJ.wfiqntpjwli qbtl: U"JntU 
wuhfiwmwpwb"t.J.wb" hPt.J.wfirpnpJntfi{! uwnfiwpwfiwJpfi UJ.WhUJ.wfiuwfi mhtu­
fintnqpwJmU Ullnntqfibpp WJptlwb"pfi t: UJU hPt.J.wliqntpjntfi{! upLlintjli <huuw­
fiwl} WUbfiWntUntUfiwuppt.J.wb"fibppg t: ~pt.J.wfiqlllpJWfi UJ.WlnQWll(! pwgwmp­
tJnui t hbmLJWL l}hplll: SbpUJ.hfiwjpli upwgntpjntfifihlllt fiJmpw$n}uwfiwqmp­
JWfi {!fipwgpmu WDW2Wfintu t Ubl} WJL Upwgmpjntfi' .'}>wnfibqbfi, 0{1(! l}m­
mwltt.J.ntU t UJ.mrijl qhqL.wjpli uwumu L. qmmplJ.nttwJpfi zbpmuui: :bwnfibqbfip 
Up uwu{! qtltnpzpwfimu L hbnwfimu t UJ.Wrijlg , puq ufiwgjWIJ! bfipwpl}tl_mu t 
.'}>bpubfimwmPtJ. 4.wu P,fipfiwopupqwguwfi L. t.J.hpwm}mu qhpwppt.J.wb"fiwmlih­
PP qwu hpqpnqbpwppt.J.wb"fiwmfibpp: '-l.hp2plilihpu ppbfig hbpppfi opupqwg­
fimu bfi UJ.n@.'}>hfintwJpfi fiJntphppfi L. wuqnpppfiwppqpfi qwu tt bapwpqt.J.nui 
hfi UJ.nllttibppqwguwfi : Unw2pfi qhUJ.Pntti wnw2wfimu hfi UlDLlt.'}>bfintfihpp op­
upqwguwfi umq qntliwt.J.npt.J.wOntpJmfi ntfihgiiiJ. qnfiqhfiuwgtl_wb" lijntphp, 
h!14Pflpqmu' UJ.nthtihpfib!l, npnfip wlipw$wfighllt bfi ppt.J.wb"fip hwU:wp: '-IhqLp 
WJfi tiwubpntU, npnfip b"wb"qt.J.wb" hfi WJilUWUP UJ.DtPUbpfibpnt.J., \UllW2WfintU b(i 
wfiwtpnp qnmpfihp. npmhq qmmwqt.J.mu hfi wb"Iuw2phpp Di LPPtl. opupqwg­
uwfi WPilJntfip hwfiqpUWQiliJ. lijntpbp' tPPLWJpfi uuwpm L. pwgw}uwjpfi WLqh­
hpq. npnfip npnzwqp. pwfiwqfibpp qhUJ.PmU pmfiwt.J.npntu hfi P2P2I!: fllmmq­
fibpfi mfib(i WJU hPtJ.wfiqntpJWfi{! qpUwJlllhtnt pfiwqwfi Ub}uwfipqu, np{! up 
zwpp unpmbpp unm mdhq, UJmulibpp unm' pmJL t wpmwhwJmqwb": UJfi 
UJ.lllntJlfibpp U11U1 , npnfip ntfihfi UJ.wqwu hwqt.J.wOntpjntfi qbllllt Wjptl_wb"p .'}>p­
QPnlDqpwqwfi }uwfiqwptl_wOntpJDLfi{!, pwp6p t pfiwqwfi hwqwopupqwgm-
9Pi fihpp pwfiwqntpjntli{!: 

bpb <huuwfiwltlifi wphbumwqwfinpbfi qwJntfiwgtJ.P opul111wguwfi UJ.pn­

ghu{!. qwu umhqb"tl_hfi .'}>wnfibqbfip hbnwguwfi UJ.WJUwfifihp(!. wUJ.w wJq 
{uwfiqwpt.J.wOntpJwfi pwfiwlJI! qwpb@ t qqwlltnphfi fit.J.wqbgfiht l{wu Lltnt.I.Pfi 
ll,wfituht: Unw2pfi qhUJ.PntU qUJ.whwfi2ti.P mdhqwgfibt pfiwqwfi hwqwopup­
qwgmgpilibp{!. oqmwqnpb"hLDtl wphhumwqwfi hwl}wopupqwgmgltifibp, hpq­
pnpqntti' UJ.mmqfih!llt $wpbpwtl_npntti{! Jntqntl_ fihpb"b"tl_wb" pqpntl_, hpp JDlll.J! 
qlnwfip .'}>wnlibqbfi]!: UwlJWJU pfiiUJ.bU wnw2pfi. WJfiUJ.bU tt bpl}pnJlll qbUJ.PntU 
Ulhmp t hbfit.J.bt $npdp ttPw. npntl_hhmL. hpb tl_bpgtJ.P hwl}wopupqwgmgp~p 
pwpllp pwfiwqntpjntfi . UJ.lllllP Uwqbpbupli qwpnq t WllW2WfiWL ppupwqwli 
Wjpt.J.wb"p, puq bpb tl_bpgtJ.P WJil l_lltOntjppg pntJL }umntpjwUp, WPilJntlip 2}1 
umwgtJ.P: bph pntqp{! qwu Jntlll!· npntl fihpbb"tl_wb" t pntqpJ!, ihwtiwUJ.tilmwu­
tuwfip mtlJWL UlWhUlwfitl_IIIJ. opjbqmpli, qwpnq t \UDW2WfiWt wliwtpnp zUi W­
nntpj11Lli ' WJumtqpg p}uiiiJ. pnl_llp hbmL.wlipfibpntl_: 

Upmwuwhtiwlijwli Up zwpp bpqplibpntti npUJ.bU hwqwopupqwgmgpi 
oqmwqnpOntu bli tpopup}upfi (tpopupptJ.Pfi) L qp.'}>hliptwupfi upwgntpjntlilib-
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PI!· nrmfip wptmmyuJ.mti hfi «U}}n$ ulJ.nttp>, ·~<l.Jnm upnttp>. «fl.pulJ.tut'l qnfim­
Ilf1L» L. wJtwfitl.wfimtifihpp mwlJ.: fl.muwumwfimu lllJil fiUitumwlJ.fihpp hwtiwp 
wntu2tuPlJ.tl.ht t tlPtnlll]tfiJ!: 

IT}mmqfibpp qbfiuwppupwfi mum1Sfiwuppblltu UitupqtJ.ht t. np hwumfiwg­
tiwfi tqpilghup qhfiuwtu}}wfip~ hwfiqfluwgllll t}}PtbGP llbnwgnttil! fiUituummti 
t UimDtqfibp]l pwptimpJwfi UituhUiwfitiwfiJ!: 

UwnfiwpwfiwJpfi lughp]lg t}}]lthfil! l.jwphllt t hhnwgfiht opululwgtiwfi 
qwti l.Jtwfitiwfi ti]12ngntJ.: OpululwgntUJ! ppwlJ.wGwgtJ.mti t hwmmq tujpp~fib­
PP qwti p]lti]lwqwfi nbwl.J.g]lwJp ti]12ngntJ.: UpmwuwhtiwuJwfi up zwpp 
bpl.J.pfibrmtti (Uln..:r . Ufiqlltw. lhhwumwfi. :bpfitwfilJ:]lw) umbq()tJ.bt hfi tppthfip 
tuJllp~fibp]l ti]l pwfi]l mhuwqfihp, nrmfip mfihfi uhq J!fil}hwfimp }}bilf1t}}Jntfi' qw 
Jughpp 2hpuwum]16wfi}l pwpopwgmtifi t : b}}h lllJIJ:llljp]l~fihpJ! . nrmfig <hutJ.w­
ll! tujfipwfi tt lib(} ~t. qptJ.mti hfi tugmti , tuUitu lug)l <hutJ.tutP tip UlllUJ! ufimti t 
wfioqmwqnpahllt. nrmtJ.hhmL. lllJPPW tinmwl.JwJpntti umhqatJ.mti t pwpop 
2hptiwump6wfiwJpfi qnmp: b}}h qptJ.mti t }ugpg tpupu, tuUitu hwmml.j oqwu­
'llt~ntl. Jugp tipfintnpmJ! tiqtJ.mti t qbUI]l tuJpp~. npmbrJ opu]lqwfimti t t}}]lthfiJ!. 
wJfimt'lPg t( qbUI]l twug: UJu qtuwmu L.u wJp]l~ntl. wfigw(} U}}fintnpmp 2hP­
tiwumpnwfiJ! fumg timfihlltu hwufimti t wnfitJ.wqfi 15 ... 20°C-p: lwtJ.wqntJfi 
qhuwmu lllJllfl~pg wfigfihtmg hbmn tipfintnpmJ! Uihmp t wfigl.jwg@ hwmmq 
uwnbgmgpw ti]12nt1.. npmhq hntJ.wgtJ.P upfi~L. Iugp 2hpuwump6wfil! L. finp 
tipwJfi mqq@ twug. npUibUq)lUituhUitufitl.llll ti}}hppp tl.Pw ~wnw2wuwG 2PP 
l.jnfiqbfiuwgtiwfi l.jhmhp: 

UJu mbuwl.jbmpg wl{hllt lJ.]lpwnwl.jwfi bfi pptipwqwfi 4twfip~fihp{!. nrmfip 
L. hhfitlwa bfi l.Jwlltmtip Uihptiwfiqwfiwmp ti]12ngnl{ t}}Pthfi]l 4twfiuwfi tJ.pw: 
liJl} mpUI]l opululwgmgp~fihp{! Lltfimti hfi 3 mhuwlJ.]l' pwg, Iunfiwtl L. ~np: 
!<hug t}}]lthfip l.Jtwfip~fihpfi ]l}lhfigpg fihplJ.wJwgfimti hfi lJ.wtfltutip Uihptiwfiqw­
fiwm]l tntbntj}} UIWilf1lUtu4llll u)lfi}}hmpl.j qwti llltlltul.JJw wuwfifihp. nrmfip 
qptJ.mti hfi tugmti L.. muhfitutntlzt.Ptiwfi uta tiwqhphu' 4ttufimti hfi lu9P ti}}un­
tnpmp t}}}lthfiJ!: U}}h zt.Ptiwfi tiwqbphul! qmpp t. pul.j tnt®tJ}}P UJWU pwpo­
Ilf1l}}JlllU{!' tit(}, tuUitu oqwtiqp~ UIDtiUI]l tip2ngnl{ tipfintnpm{! wfigqwgl{mti t 
tnt®tJ}}P tip~ml{: bpb tntbntJPP qntJUI! uL.wfimti t. WJU tlm:tumti hfi finp tnt­
antJJlntJ.: lunfiwtJ. tpptbfi]l lJ.twfi]l~fihpJ! pphfigpg fihpl.jwjwgfimti hfi n~ opqw­
fiwqwfi fiJnt}}hppg qnpbll.w(}pfibp, nrmfip qwtul{mti hfi Iughp]l mwpphp lillll­
tihrmtti L. dwtiwfiwl.j wn dwuwfiwl.j llP2tl.ntu lJ.wwmup Uihpuwfiqwfiwmp tm­
®tJ}}nl{: Uwl.JwJfi wuhfiwmwpwal{w(}fihpfi hu ~np 4twfip~fihpJ!: q.LJuwtlnpw­
Uihu qpwfip ppbfig]lg fihpl.jwjwgfimti hfi n~ opqwfiwqwfi UJnt}}hp]lg Uitum­
pwumtJ.wa qfiqpqfihp l.jwti hwphp. nrmfip fihpaatlntti hfi Uihpuwfiqwfiwm)l 

1m®tJJlntJ., hhmwqwJmU ~npwgtJ.mu L. mhqwqptlmu tugtpnui qwu wnwfiopfi 
mnUIPwi.J.fihrmtu: Ur1mwuwhtiwfimu wJq l.Jtwfip~fihpJ! wpmwqpl{mu hfi «t}}p­
unpp». «t.PJmpw:t>Jlp> L. lllJt wfitlwfimtifihpp mwq: 

.Qpupwl}wfi fiJnt}}hpp tip uwui! oqmwqnpbll.mu t fiwL. npUihu hwqwqn-
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Jlll12flwgmgp~ (hwlJ.wmpwfiuUI]lpwfim) qwu qbqwpwrmtpJwfi (qnuuhmpqw-
4wG) tip2ng' Uitnntqfihppfi wpmwppfi qpwtJ.Pl t.PtuJt mwtnt fiUiwmwlJ.ntl: 
'l-pwfip tit(} uwuwup untiwfiuwfi fiJnt}}hp bfi. nrmfigntJ. uzwql{mu t Uitnnlllfih­
Jt)t uwqhphUJ! l!filJquwfi lJ.wti gfigmqhpu UP2Dgnl{: Uwi.J.tujfi lllJIJ: tpwgmg)ll 
7hpmJ! ~p lJ.wtthtJl qpmht upwuzwuwlJ. nplllhu 2PP qntnpzpuhpp Uimllltg hbnw­
!itutm 6wfituUituPhpu Uillltnfihz : Ujq zhpmp mwq lJ.tuPllll t lUDW2lUUlUl .P.n­
lflntuttwa qwqtuj)lfi UP2tutJ.tujp. 11[1{! tujfipwfi tt UUilllUUltutlnp lt lllUliLP zulw­
lllll}}JWU hwuwp: UJq .P.n.P.ntuttwa U}}fintnpmJ! uflfilL. pfi~ np uwhUwfi lJ.wpnq 
t mqqwlJ.]l qwfiqwqhgfiht zulwnm}}Jntfi{! L. GUiwumht ll}Whmfiwqntpjwfi 
pwrt6pwguwfiJ!. nppg wJfi 411Il.ti lJ.tuPllll t wnw2wgfiht :t>pq)lntnqpwi.J.wfi mwp­
php tuwuqwptlwbnt}}Jntfifihp: Oppfiwq. )lmwtwglt qpmfiwqwfi U.lJnfi6pfi)lfi 
(1979) qqmzwgfimu t . 11}1 lPlllQntgp~ Ulllllll2D}ltnrrtl ll}WUltltua L. tPWJLbgl{tuO 
uwlJ.hphuntt ll}tnntqfihpJ! D}lqwp ll}Whhtnt ctwtiwfiwlJ. '-!WPllil. hfi hGpwplJtlht 
tuJlll{w(}p tuwuqwpl{wbnt}}Jtuu tlmwuqpfi : q.hpuwfiptuJntu tuJU UlPUIP upw­
qm}}Jmfifihpllg wpmwqptlmti t «uummtpuwfi» fiJntJlJ!. npfi pphfipg fihpltw­
.Jwgfimu t ll}wpw:t>pup }}h}}L. :t>pwlJ.gpw tunqqwmnpp L. hwlJ.wfihluPlP hbm 
hwuwmhq 2PtuJJ:lfi tumtuptuJP 6L.ntl: UJq upwgnt}}Jtufi t.Pnp6wpqmuJ!. fintJfi 
ptlmti <!.wJwumwfimu . mwlltu t pwp6p mttufintnq)lwlJ.wfi tuMJntfiwtJ.hmnt}}­
.Jlllfi' unm l.J.plJ.fiwlJ.]lwfiqwti ll}tultwuhgfihtntllJ.znp pfiwltwfi ltnrmtumJ!: 

IT}mmquhrtp L. pwfi2wphqhfip UituhUiwfiuwfi fiwtuwtlhP2Pfi t.Pmm. wJu­
Uihu lJ.nltlwb. «qwpwltp tJ.pwjp lJ.jwfipfi» t. tujupfipfi. WJU Up pwfip Op{!. np m­
t.mu t uwnfiW}llllUtujpfi lu9l19 hwfibtmg upfilL. UUitunllil.P tunhwfing hwufihll!' 
Ull}wnuwfi gwfigmu: lllwhll}wfiuwfi mttufintnqpwJp tuJU hwml{w(}J! wpmw­
uwhuwfiJtufi hpl.J.putrmui ul.Jutlht t mumufiwupptJ.ht l{tp2pfi mwufiwuJwl.J.fih-
1uuu. }mq ~llljUtntufimu lllJU hwuwpjtu mumufiwupptlwb lt: lllwm6tun{! zm­
l}tujp }}h}thwqhgtlw(}nt}}Jntfifi t . hpp hfiwpwtlnp t ppwgfiht L. tuwlJ.. L. qhphw­
umfiwgwb. L. :t>Pq)lntnqpwqwfi tuwfiqwptJ.want}}Jntfifihrmtl. mmctwb. mhupJ! 
lJ.nt1911W(} ll}tnlllll.Ptufi2wpbqtfi: Uwnfiwpwfipg hwfihtnt9 hbmn. D[lUihuq)1 
ll}Whll}tufitl}l Ultnntll. UD[lp lll[ltntuppfi UlbUp{! «IJ:W[llllqtuJ}lfi lJ.jtuup}l » ctwuw­
Utulj_tuhtutntltubmll . wrtmwuwhUwfimu wnw2wpqmu hfi oqmwqnp(}ht 6wp­
ll}tup}}ntfihp h lJ.wppopupuh}}ptpwqwfi}}tufiJnt}}p fiwmppntuwqwfi wq{!. npnfip 
tU[lUlllliJ:lltlntu h(i ((IT}pn- tnfiq» L. «JO-wp uumtnfiq» qnuhpgpnfi wfitJ.wfimufih­
tmtl: 

f!tufi2lll[lWUllQWJpfi ll2WlJ.tupntjUbpp phppp ll}WhUituUUWU mhtulintn­
q)ltujntU p}ttipwqwfi fiJnt}}hpp lJ.lmwrmttiJ!. pwgp uwfiptwpwfiwltwfi tPltug­
uwfi lJ.wGtumupg mfip GwL. hwuqump 2P2tufi]1 hplJ.wpwguwfi mqqtJ.w()m}}­
Jmfi : <!,wz® wnfihtntl WJfi hwfiqwuwfip{!. np hwfiqump 2P2tufip l{h[12I!· wJ­
u)tGpfi btlitufi ultpqpJ!. ll}tuJutuGtJ.nptJ.w() t up zwpp qhfitmplJ.wltwfi .p.n.p.n­
JumpJmufitrml{. t.Pnp6wp.I.J.ht hfi up zwpp qnpbnfifihp: l').pwugpg qLJuwtJ.npJ! 
yhtttiwutn}16wfiG t: Pulpwfi gwa11 t 2hittiwump6tuGI! . tujfipwfi mz bG btntti 
lJtuttmn:t>pm. lJ.wqwtip{! lJ.wti wptiwmwll}mmqfihpJ!: liJUUibu, lJ.wpmn:t>pllt n-
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Jlnz unpmhp}l limn hwfiqum}lzp£WUJ! 10°C £hpuwum}16wfimo UIWhUiwUhtlm 
12 zwpwp t . pulj 4°C-p. qtuwmo' 28 zwpwp: UwljWJU qwpmn~lltlt UIWhUIWU­
uwfi UUIWUUlWtjnp }>hptiwumllOWfi[! UihUlp t lltUlt 0°-pg pwpop. hwqwnw4 
qhuwmo qpwfigmo mhfl.ll ljmfituwfi wUgwU4wllt UipnghuGbp. npnfip qqwum­
ptfi 4}1£hgUhU ufifiqwtipbppp npwq{!: l.Jn6qhqwt.J.npfihpll L. wpuwutWUiutmq­
fihJllt Unm hwfiqump 2P£WU[l hfiwpwt.J.np t hp.qwpwgfibt upfi9L. Gnp pbpp 
0±1 °C-ll UIWJUWUUhJIDlU UIWhUiwfibtm up~mgnt.J.: 

.P-wfi£wpbqbfilt btllwfi qwfi'lwqhgllwG hwuwp tltnpoWJ144.ht L. 4PJ1Wntl.ht 
bu pwquwpp.q upwgntpJmlifihp: 'l-pwUgpg bfi lf-1. Q.tJ'li: . fct.P- U!JlhUiwpwm­
U b)1[~ : lf-1-1} a- fiwtlJltJ.wwgwttJwppt.J.lt uhplJ.tw JpU hptpfi t t!Jnzm tuwnGmJlll)1 
owu{. DJlUlUil wqmpt{ Gjntj)[! l}wqumu t unm 3.5%. }lulj uUwgwb(} ~hqnp l9ll­
fiwfijntp t . L!Inzpwgqwb ljwt{ ljwu ljwnwu: Q.tJ'li: UIWmpwumml}[l 13-llwthP.­
Uwppt.J.lt hM!twqlll}U t' JllitpwUntwupUwJpfi ljwu Uwmppmup. wflll 0.25-0.3 
%- wfing £PlllJpfi tntbntjpp o L.ntl: fct.P- \lllllUlpwumntll{! pphfil19 Ghpljwjwg­
fimu t 2. 3. 5. 6- pbppwptn)lfipmpnphfiqnt' fimJUUihu 4wn!ltfip qwu qwt.J.lt tltn­
zm hhm tuwn[l: Ujfi ntfip l.J-1-pg UIWI}wu <'>LUWU ljwfiiuWJ1qhtuwfi hwmljmJl­
Jlllfi: lf-1 Uiwmpwumntll[l oqmwqnJ1btlmu t uGUq}l hwuwp 'hwmqwgt.J.wb 
ljwpum~ltllt UIWhUiwfiuwfi . puq fct.P- UIWutpwummljp' ubpuwgm qwpmn:f!ltill 
\llWhUiwfiuw[i hwuwtt: 

Up.mwuwhuwfimu Gztlwb fiUiwutwlJn4 oqmwqnpbmu tU Gnfiwfint 4n~­
qw() UIWU1J1WUmntlj{!.DJ111tl gfigmqmu hfi UIWhUiwfiuwfi !1Ptlwb qwpmn:f!ltm 2 
zwpwp[! uhl} 5 ... 6°C £hpuwump6wfilt UIWJUwfiubpntu : 

'-thqhmwmlttl. L. qhfitrwmptl IuoptpltG UJ.wmqwfinq pwfi£wptqtfip 
UIWhUiwfiuwli dwuwfiwq hwfiqumlt 2fl2Wfilt hpl)wpwguwfi fiUiwmwljml. 
t!JnrowJl\.)ntu L. oqmwqnrbntu tu flnGwgG111l. 6wnwqwjpntU[!: Pnfiwgfinq ow­
nwqwJpfibpnt.J. uzw4htltu pwgp qtfihmpqw\.jwfi hwmqmpJmfilih)lf! pfinpnznq 
fimljtbltliwppmuhpp pwJ1ll tflmpniumpjm(iahppg. ljwpmn:f!flllt. tiwi.J.fiqbfl.ll. un­
iuP u wJtfilt btuwU ljbmmu mhqlt t mUtUmu lJl.Pll WJtwubpmu. npp hhmL.wG­
pmJ. UIWhUIUJUqnq upbpp[! qnpgfimu t w6htm hwmljntpjntfi{!: Uw4wJfi UJ.bml1 
t hwzt.J.lt wnfiht. llJl tmfiwgfinq 6wnwqwjpfihJ111tl uzwljhtltu 4wpmn:f!pllt. qw­
qwpp. 6wqfiqhll.lt qpuwqpnqwljwlintpJntfil! qqwtlmphfi litlwqmu t. ltuq uniup­
li[!. uiumnppG(!' utimu hwuwpjw wGtflnL!Intu: liji} UIWU16wnml. qwpmn~fltlt . 

qwqwplt 6wnwqWJJ111tUf! tunphntJ111 t mptlmti jtpw4wfiwgfiht UJWhUiwUuwU 
qfihtnt9 10-15 011 wfig . npUJ.hUqlt oL.wt{npt.J.lt t:ylWUg uwqh!lhup(i WI1W£Wgwb 
uttuwfipljwltw(i ttuwutJ.wb'pfihpp utq}lwgmup: 

~upg lt l{tp hwJmfip t UwL. 4wpmn:f!lttlt UJ.Wtwpfitpp UJ.WhUJ.wuuwa qut­
Lnt9 wnw2 tflWJlllll untupn4 uzwqnui{!: UJG 4wmwpntu t bpljwl.J.ll qtp. wnw-
2Pfitf ~npwglimu t Uw\.thphuwJpfi IunfiwtlmpJntfi(!, hp\.tpnJ1lll!' hpuGwJpfi wqt­
Il~ · ll)lllfip UJ.w)111tfiwl}t{ntU b(i Untupp Uh£. tntbtlhtntl pwpu tlbttphpp uwqhph­
UWj]lU Jhpmmu. wnw£wgUmu bfi hpufiwJpfi nhwljgpw. npmbq hlttJ.wfiqwbpfi 
uwGJttfih!ll! twtl. ~hfi qwpqwfimu: 
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VllljliUJ.hU hfiwqmjfi dwuwfiwl}uhppg otq hwuwb L. upfi}L. WJUU qppwn-
1111l1 hqwliw\.tfihppg t qwqwpp. L. tiwquqbqp' UJ.WhUJwfitiwfi qfihtmg wnw2 
t11wfiwll! L.'lJ.pw£pntl. llzw4hll!: 

7.1.5. fln,nquudt mqt].hqntjJJntup tqmhntumlfntjJJmU l[rm 

bpL.p zwmbp(! fiqwmw() 41ltfihfi.np bppwfip Uwptfip unpmp hwumuw­
gwb Uiutntqfitpp t.J.pw bpptufi lltfimu hfi lunPI! owpopt.lwl>mpJmfiuhp: Cwm 
mwppfihp WJJ} ObJWtJ.w()pfihp{! (!GqhwUpWUJ.hU 2tfi fiqwmtlmti : ').w WPI}Jmfip 
t UIUlflll. 2J1114 wfihwuw~wtfl ufiuwa· hpl}wp ~n[lWJpfi ubqnfi}lg hbmn 
wfia)lL.uhpp mtill.wtm qwu wnwm nnnqbtm hbmL.wfipm1,: Pni.J. bpt UJmmqfit­
p}l qwpqwguwfi . tunznpwguwfi. hwumfiwguwfi (!fi!}wgpmu 2JIDt.l WUJ.whml.m­
U(! mbfl.ll t m(ib(imu hwqwuwJ1wl wtlJ . WUIW WJJ}UI}lup tJ.fiwm{wbpfibp 
UlU1DlllUhp[! ~bu umwfimu: fllw4wu ~wt!Jbpnl{ t wpmwhwJmtl,mu wfihwtJ.w­
uwpw~wtlt nnnqnuiJ! WJL UJ.mmqfibJlp wouwfi nfil}wgpmu uw\.jtptuwJpu 
\SwpoptJ.wontpjntfiGhpp WI1W£WQUWfi qnpbmu: UwljWJU WJU fimJfi~wl}l 

l{mwuqwttnr t pninp mhuwljp UIUlnti'\PWfi9wpbqtfip wtitguwfi qnpbmu: Uli­
hwtJ.wuwpw~wtfl nnnquwfi hhmL.wuvntl. wnwfiauwUJbu UJ.mllll ohwtlnpuwfi 
h hwumUwguwfi 4hf19Pfi Zfl2Wfimu. Iuwt!Jwuttmu t 4wtgflntup L. pnpp. l}m­
mwl}mti(!. npJ! I.J.wJlilil t hwfiJlliuwfiwt qwnn l}lnunpwljmpJwfi I.J.wll tfipwuwz­
\{wJpli tugwuwgmu ·:ppq]lntn'lJtwljwfi Iuwfiqwpl.l.wbmi)Jntfifihpp UJ.Wmown: 
4bquWJltfi zbpUlp Up4Pn6wpfihp{! hptlwfill.WUpfi pnppnuwuuqhpp fihppw­
\flUJfigUWfi htzm mflll.Gbp hfi hwliq)mwumu: liJqtq}lup pbpp)l hpl}wpwmL. 
utWhUiwfimufi wnwfig ubb' qnpntumfihplJ. wfihfiwp}lfi t : ~wg}l I}Jlwfigpg , ptp­
pwhwtlwppg wnw2 wnwm nnnqntUfl 4wu wfi<'lpL.uhp[! hwfiqhgfinuJ bU. WJU­
utbu l}n~qnq «tuubgrw<'>» UJlllmqlitpp h tuwqllillt wnw}>wgllwfi(!. npnfigpg 2PP 
~npntUlll[! UjUihUiwfiuwfi [!fipwgpmU l}wpnq t Ubb ~wl}lhpp hwufibt. npp 
hbmL.wfipnt{ Uiutntqfihrl! ljWJIDI'\ hfi pwnwllht L. umwliwt mwpphp hpqwu­
l}.lltp Jlll (j(j h)l: 

<!.tmwqnmmpJmGGtrl! gmJg hU mtlht- up UIWhntfiwljmpJWU[l fiUJ.wummu 
t qflzhptJ.w dwutp}lU wfiapL.wguwfi tqwuwl}m.J. mmqntll[!. hpp UJ.mmqfibpntti 
~tlhtlt zwmzwpwp t ljmmwlj1.1,mu: 

Unwm nnnqmU(! . }lfi~Uihu UJ.Ulmqutpp. WJUUJhu tt pwfi£wpbqbfip unm 
hwfiqhgfimu t phppp pwfiwljw4wU wtlhtwguw!il! fl. hwzltl.l. npw4}1 qqwllt 
wfiquwfi : liJUUihu, UJ.wpqtl,ht t. np tpt I.J.wpmn:f!ltill wobgt.J.lt qwzmwJ}lu jun­
Owt.lmpJwG 55%- lt L. 85%-}1 UJ.WJOwulihpntll. hpljpnJ111 qtuwmu UJ.WhUJ.wfi­
uwfi [!Upwgpmu ljnpntUU1UhJ1U wt{btwfimu t(i Unm bpi.J.m wfiqwu: "UUJWUU1W­
\[np t hwuwpttmu qwzmwJpfi tunfiwtl,mpJwfi 75%- )1 UJ.WJuwfifibpntll 4wpmn­
~PIP w6tgmllJ!. hpp umwgtl,mu t pwpop L. UIWhntliwi.J. ptpp: Unwm nnnqmuf! 
wnwfiofiwUJbu tJ.mwfiqwtJ.np t untup L. utumnpp UIWhntfiw\tmpJwfi hwuwp: 
.Pwp<'lp tunGwtlmpJtuG UIWJUi.ufiuhpm.u hwumfiwguwfi t{bp£pfi zr9wfimu un-
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}up h u}uumpp phtlJ.mqfibp£! tifimti hfi J:un(iwtl tUtl'iwqmti h hhfig ll:Wzmpg hfi 
~wpw~~mti utwpphJl thufiptfibpn~ : Pwpop }unfiwt{mpJntfil! wnwfiMiwUJhu 
~mwfiqw~np t tlp\)whwu unJup IJ.n6qbqfihpp hwtiwp. bpp lintjlipulJ. qwp-
6wmh U}wlnqwfitiwfi l!fipwg~mu qwpnq t wnw2wfiwt t(qllqwJjlfi tflmmu: 

7.1.6 ~mundtm.fJJutft utus}ui'mftp 

PfilU}hU Gzt{hg t{hphntU . pbp~p npw~l! ohwt{npt{mu t Uwjp pmJu}l t{pw. 
hbmhwpWJl npzm dwtlw!iw4}1G phppwhwt{w~p l{wqllwlJhpliJllltlt! fiU}WUUlntU 
t npwlJmJ. phlll'!P umwguwGJ.l h utWhtiJWUUWU pGpwgpmu \.jnjmtumlihpll 
fill.wquwGJ! : ~wfipwhWJUl tflwum t . np }uwlj liJUintqpwG\)wphqhfili wt{bLll }l.fi­
mhfiupt{ t zli}_lltU h aw}uumu 1.4WhbUUlWJflfi fijntphpJ.l. !lui.} hwum!iwgwafihp[! 
wpwqnpbfi qbphwumfiwlimu bG h lJnpgGmu }lphGg WliJPwGpwJJlli mhu£!1!. 
jifi ~ UJ.hu t. utqwnnqwlJ.wfi UJmu hwtn~mpJmlifihpJ! : liJ'l tiJWmnwnnt{ opjhl.}­
mllt.l m4Jwtfihpll hptlwfi l}pw. hwumfiwguwu wum}lowG}l oji.zm npnzmu~ 
tuputn 4w11Lnp lizwliwl{mpJntli mlip: 

Clil'}hwfimp wnuwup UJ.Ulntquhpp h J!WU\)Wphqhujl hwumGntpjwfi wu­
mpowun. hpp ljwmw11t{mu t phppwhwt{wp(!. 4wtml.wa t WJU fittJwtnwl{lib­
Jlltg . np11lig hwuwp I}Pwli~ wohgll.bt bu. 

-pwptf t/]16W/.jnttf WUtfjJpWUjbU OQUJWqnpab[Ill hwtfwp, 
-UJWhUJWUtfw{i hwtfwp. 
-t/bpwtflw[Jb[nt UUJWUJw[jnt/. 
-ubptfbpft, WJf qbubpwmftt/ L t/bqbmwmftt/ opqwuubpj1. npUJbu ubptfw-

gm.oqmwqnpabJm hwlfwp: 
't:itGhtnt{ Gztjwb' fittJwmwlJ.fibp}lg ' uwufiwqbmfihpl! mwpphpntU hfi hwum-

GwguwG hhmhJWl tflmthPI!· 
-pbppwhwt/wpwjftu. 
-UUjWfllU]W/.jWU, 
-mbfuuft[jwljwu. 
-!jJ}Iq}m[nqftw[jwu: 

PbPDwhwt{wpwJ}lfi hwumGwguwGJ! pGnpnz t WJfi hwmlJwGpz!ihpp 
UUJ.WUUlWt{IlJl hwUWtPfll!.bpp pbp~p. hGwpwt{np t tiJWhtiJwfihppntuw'lPht h 
UliJWmlil.Pfi hwugGbt wnwll.ht pwpap npwlJnll.: 

UU1WI11lll.Wqwfi hwumGwgmtlp qw npwltwljwli hwmlJulfijlzfibpp IJ.wq­
tlwt(nrlowfi wJfi dwuwGwlJ.whwmll.wafi t. hpp pntnp npwlJ.wlJwfi hwutlJwGpz­
Gbpp hwubt hfi jlJlbfig wnwt{htwqnqG GzwfiwljmpJWfi£!: 

Sb}ufi}lqwqw!i hwumliwgmup punpnzt(mu t WJU hwm~wG}lzfihpnt(. n­
Jllfil! fihplJWJWgt{mtl bfi mt{JWt tiJUlntqpUiU\)Wphqbfip(j pwpap npwlJ.p 
ufifiqwupbpp umwfiwtm hwtlwp: 

l>}lq.lmtnqpwqwfi hwumGwgmU[l hwtlwpt(mu t wtjw}tmll.wa. bph 
liJUli1If1PWU\)Wpbi]hfi}l t{hpwptnWI}PUWfi~ bwnWJOI] opqw(iubp[l tp}lt{ ohwtlnp-
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t{wb" h(i , h bpb WJil UJUlntqpWU\)W[lbqb(i£! hwt{w~t{P . WliJW WJI} opqwfifibppg 
hliwpwt{np t finJ1 php~ wohgfihr 

..t.wuqwfiwtl1 t. np hwumfintf}JWfi WJU wum}lowfifihp}l tlh2 tuumwqntJG 
uwhUwGwqwmmtl ~ IJ.w : l)..pw qwuw~wfi oppGwtm qwpnq hfi hwliillluwGwt 
utntiwutp liJUlntqfihpl!: i)..pwfig mbfulip~w~wfi hwumliwgntU(! Uwp}lfiwq 
U}WUl(lWUUlUplt hWUW[l l.}wpfiwqmjfi u\ll}1tnwl.} qmfiwt{npntufi t: <!,jmp. UW­
ilml.}. pfiw4wfi liJWhwil"nJwgpwcr mmiwm liJWIDpwumhtm hwuwp U}tnntqGb-
111! liJUUl~ t L11fihG lJlpt{ qmfiwt{npt{wcr: liJU t{bp\)pfi Ilhuwmu liJutntqGhpl! obn~ 
lifi pbpntU wwlJ.wmwp UliJWnnqwl.Jwfi hwm~ntpjntGGh)l h liJpUlwG}l bG pwpu 
oqmwqnpcrtiwG hwuwp: liJu ll:huwmu mnuwmp ubpuhpl! ohn~ hfi phpntu 
b"thtm htumlJ.mpJm fi . WJupfipG liJUlntqGhpl! hwuht hG :tJ!lq}mtnqpwl.JwG hwum­
liwguwfi : lijlUlWUWhUWGJWU Up zwp~ bpl.JplibpntU l.Jilpwnt(nui t Wt{htP 
Jupum unmhgmu hwumGmpJwli wum)16wGGbp)l fi~wmtiwup : OppGwlJ.. <!.mfi­
qwJJ!lWJntU mwppbpntu bfi hwumfimpJWG 9 tlJ.nq. J:uwlJ.. php~whwt{w~p hw­
UWJI liJflmwG}l.tlJ.n}uwflpUW!i hwtiwp I.IJllmwfip. liJWhliJWfiUwG hwtlwp I.IJll­
utwfip. zm~WJW~WU hwumfiwgntU, UUJ.WllnqW~Wfi hwumGwgmu. qbphwum­
liwgwcr. pwnwuwa. hJntPI! wpmwhnuwcr: ~bp\)pG hplJ.m tfimm wnw2pli hbp­
pjlfi tunumu bG wpwm!ibpp. ~wG hwum!iwguwfi uwuj1fi: 

bpl.Jwpwmh liJWhliJwfitlwfi hwtlwp fiw):uwmhut{wb" php~I! ·!!UI}tulit{wb" t 
wubt. np hwt{wpmu bG php~whwll.wpwJpfi hwumGwguwfi lllmtmu: ~wlipw­
hWJUl 1.llwum t. np tuw4 liJUlntqfihpG wll.htP pfimhliuM bG zG~mu h b-wJuumu 
U}WhhumwjpG GJmphp{!. pu4 tppt{ hwumGwgwaGhpl! wpwqnphfi qhphwum­
GwGmu hli h ~npgfimu pphfig tuUUJ.Wiii!WJjlli mhul!l! · JlliiliJhu h Utqwnnqw~wG 
UJmu wpdwfi}l~GbpJ:!: liJI} UJ.Wm6wnmj hwumfimpJwG wumpowfip 6!1zm npn­
zmup l.Jwphnti Gzw!iwl.Jmpjntfi mlip npw4}1 UJ.WhUJ.wfitlwfi qnpamu: 

lllmqwpntJafihp£! h pwfi\)wpwpmjb"hpl!. htGhtnt.l ppbfig hpl.Jwp mwppfih­
ti!I t}mpoj1g .. qwpnqwfimu hfi npnzht UJUlq}l h pwfi\)wpbqbfip hwumfimpJwfi 
wumj16wfi(! . pfi}.liJhU Gwh UJ.WhU}wfitlwG hwtlwp mtiJwt pbp~p I.IJllunuli}unp­
.Jilllil1 tiJWhmfiwl.}ntpJntfil!. hwztllt wnGhtntlqpwlig iWtP\!· wpmwl'!}lfi qmfiw­
t{nJ11.lwampJntG£!. utpubpp qnlJGI}. tiJIDilwtlup hwtlt! h WJL gmgw!ipzfibJl : Cwm 
Ilhuwmu. hpp tunu~ t qfimu hwumGmpJwG wumpowG}l npnzuwfi uwupfi. 
lintjfipul.J 11J1ll2 uwuliwqbmfibp Wjli Llllfl2 i hG J!fiqmGmu: Uwl.JWJfi 1.llnpdJ! 
qntjg t mwwu. np ~bjmhp2JWL gmgwtipz!ibpl} WJfi~wfi tt qWjntG }.hfi h l.Jw}u­
t(wa bfi oM tlwuwup mtiJwt uwufiwqhmp umpJb4mM (!U~Wtnttlpg . hlnnhw­
PWJl npnzw~}l utuwtP ll:huwmu UJ.WhUJ.wfiuwfi WPilJmfi~l! 4wJ1Ill1 t Lllfiht ubi) 
juupw~wfiw4}1 php~p l.}npntUm£!: 

lllmmqpwfi\)wpbqhfip hwumumpJWfi wumpowfip t{hpwpbpJWL wnwll.ht 
6Nt1(lm mbqhqmpJmfifihp ~WJIDil hli mwt ll:PWfig :tJpqlll{wupu):tw~wfi hwm­
ltwfijizlihpp mumtlGwu}lpinpJmlilihpJ!. ~}lupwlJ.wfi wfiwLllqll IJ.wu hwmm4 
qnj1b"pplihpp Up\)ngnt{: 

~fiwJwb" WJil bqwfiwlJ.fihp}l pwquwqwlimpJWfi[!. ~wfip n11 ilJ.w fimJfi}lu4 
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hwmljwlij12fihJlp up tumup. np ljwJntU lJl(i}l awuwfiwljp [!Uf}wg~nuLqn[IOUw­
ljw£imu !Wpwm{n.IJ. hwumuntpJwu wumpowuuhpjl npn2uwu opJhljmJ1tt hTJw­
Gwljfihfll! pwl{wqwfijlG uwhUwfiwLjlwlj hG : UJ'l tqwrnownm{ pGfiwtll.JhGp jlu~­
U}hu WJUOp oqmwqll}lO\}DIJ.. WJUtqbu t1. up !1Wfip hbnwfiljwpwjpfi bqwGwlj­
Ghti: <!.W}llj ljw fi2btm. np mGUlhuwljwu ppwl{116w4p pwphtwl{uwfil! qmqw­
hbn uutwmliijl U!Whwfij>fibp[! fimJutqhu w6mu bu L. upujlwJu umpJbl{mJut (!fi­
l.]wttiwup l}<htwpwumu t npw\tlJ gmgwfip2uhpp qfiwhwmmun: P[lhfig 
tuu~mpJwUp ufifii}WUpbppJ• npwljpu ubpljwjwgl{nq tqwhwfi2fihp(! . wumlJ­
owtiwpwri l{bpw6btntl . unmhfimu hu tU(lll.JmUwphpwljwfi wpmwil[lwUpflu 
Ubpljwjwgl.jnq U!whwfij>Ghpp .tuummpJw{ip: 

<.wumfimpJwfi wump6wGjl nrm2uwG wuh!iwmwpwal{wb' pjlupwqwu 
Uhpm}J:! JllqoutWJqwfi nbwqgpwfi t: UJu qhuwmu oqUiwqnpatlmu t JDIJ.P qm­
UwJJlG nhwl.jg]lwG outwJP. hhm: <.wJmfip t. np tuwi.J tqmmqGhpmu lltWpm­
uwljl{mu t uto pwGwlJ.InpJwUp ou1.w.np[! Jnqp tm()mJpp hhm mwlJlu t umq 
YWUllllJUl qmfiwl{npmu: <!.wumGwguwfi uumghupfi qmqwhhn UJWljwunu} t 
outwJlt UIWJl!ltUwl.jmpJntUl! U}mqwuwunu1. t. J111}p tmbmJpll uh2 [!Uljqutum 
tqmflllljmpttwanlt l{[Iw ljwtqmJm qmfiwl{npntti(! L.u lil{wqmu t : 

Opnzuwfi mh)ufipltwG hbml.Jwtfi t: illwmpwummu hfi JilllfllntOntJp. nrfl 
hwuwr1 4q I.Jwtftmup Jlllllult:! (KJ) L. I q (J2) tmb'mo bfi It pnpwb' 2PP L1h2 : (UJu 
tntOlllJPI! qn~\{mu t LJmqn_lP nbwqm}ut): lllmnuw hnppqnGwljwG ljwu nu1qw­
hwJwg hwmqwapnq Ulllp IJWUWljntl ljpumu h(i htlljnt ULUU/1 L. ljmp\{_w()pntl 
wuulJ2WUJhu l!fil}qul.\mu wqmbmu, l.jwu lllhmfiPP pwuflljmu l9tlwo LJmqnL!J. 
nbmi.JmjlLjJJ ub2 1-2 flllUjh mL.niJ.mpJwup : Outw tqwpmuwlJIUJ. uwubpfi wuuJI-
2WI.llhu ljWU}UllllU bfi , fmi.J npmhq OUtlll 2l.JW , UJUliJ.WUj1U[! UCilllU t pwg qhqfiw­
tlmG: liJu bqwUwlJntl hwumfimpJW!i wumflllwG(! llJU12hL!J.u UJmmqGbtl[! pw­
awfimu h(i 3. 5 4wu 8 qwulJ: Uuhfiwqnpafiwqw!i(! L hwuwpwlm 3 I}WUp pw­
dwfihtfi t ' hw2l{fl wnfihtntl fiwL. uJ12wfi4JwtflPwl{116w4tihpJ! (GI.J.I3) 

ul{ . 13 . fllmmq(ib)lp hwumGntpjWfi npnzntU{! JDIJ.OUlWJwqwG nbwl{gpwjp 
(lJmqn!li nhwqmfl.LjJl) tij12ngnt{: 
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I . 0u[wfi hw)mfiwpliptfnui t l;mplfw[Jpp 75%-pg wtflil liwunuJ, 2 OufwO hwjmfiw­
plipt/nuf l {fmptjw[Jpft tfw{flipliujJ 50'%-ft uwhtfw(]fifipnuJ, J.Ou,w{i hw;w6wpliptjmtf 
t lilipwtfw2t;w;jJfi Qnmmtf L U/UJf/Ultfu/J qwpt/wboft tfwljlipliuwJ/Jfi I 0%-]1 tiwunui: 

... 
eum WJIJ. qGwhwmUwfi 1-~(i qwutiG hfi UjWUll.J.WGmu Ul JU tqmnll[Ub[l{!. n­

pnfip hwumfiwgllwfi rntlJwl Ljlnpafiwqwfi llJU12Uwfi <Jwuwfiwlj l)ntqnt}l 
nbwqmfll{fl ut2 J!filjqubL!J.u umwfimu bu uwl.lhphull 75%-p.g wlfhL uwup. omq 
qmfiwqnJUltU{!: 2-M I}wuftfi hfi llJWmqwfimu WJU UjUlnti]fihp[!. 11J1llfi~ q.mfiw­
tl.ntiqmu bu uwqhphuj1 50%-ll uwhllwfifihJUltO: 3-M qwullfi tqwmqwfinui hti 
WJfi UJUlmiJ.fihpf!, nJ111Up qmfiwtfnJmtu hfi umwfimu bfipwtizljwJpU qnUWJntU 
dwqhphup l 0%-flg UJwi.J.wu uwumu: 

nf'2WhWu ltJfiODilbfint L. UlWUObfint lltUlllLIJ.fibpfi wtJ.bUl UJWhntfiw4 h(i , 
bp.p qmuqmu bfi 2-PIJ. L. 3- M hwum!iwguwu qmtthPP. li!J.2wfilt.Jwtl{116wlj_mu: 
~fiq npmu. WJU UJmmq!ihpll UUJWnnnwljwfi wpawlifJ.pfihp[!.UJntU LjlnqhJlll 
UJmmqGbpjl hwohuwUl . qqwtlmphfi PWllOP hfi: iltlll2 wz}uwmwupfihpntl 
UJwpqtJ.hL t. np UUJ.wumwttnp hwum!iwguwfi qmqnt:u pbppwhwttwp qwquw­
I.J.bllUJbLlm . wnwfig wwgmgJI~ ()w}uuhpj1. 4.wtlblll t umwfiwtmwfiabfim 24% 
hwtfhUWL pbpp : 

lifi211l2Ul. zwm 4wpLnp t hwum!impJWfi wump6wfi(! nJUlzht}lu hwz@ 
wnliht fiwL UJUll1WPWLjlj1 tpLntJpUbp[!. np[! tntlJWl unpmfl wnwfiafiwhwm­
qntpjwfi . l{wll mtl.Jwt tlWJpntU wzfiwfiwJj1fi pwupuhpj1 hwqwuwl{wfintpJwfi 
hhm t qwUJqw(): t:Jph WJU qwu WJU Uiwmtiwnnl} UJ.Ult)_wpwljlp tlmwfiq t 
UUJ.WUl{ntU . LUtqW phppwhwlfwp)! Up pfl~ WllW2 hfi qgmu: 

Ulip munn1fiwupfllltpJmfiubpJ! gmJg tfi mtlhL, np UUJ.wumwlfnp hwum~ 
(impJwfi LjlmtmU hwtJ.wpbL}m Cl-nmutqnm, Upwpqppuunfi. Upwppj1!iq, Ubt­
nnq, .2nfiwpw!i, .2nuwnbq. liJqwnhl} unpmhpp tufionphfim pbpp[! wtl.btwfimo 
t unm 6~9%-ntl . pui.J 6 woflu uwn£iw)lwfiwJJ1fi tqmqwUJ.whbummu llJWhUJw­
OhL}m qnpmumfihpj1 (lunP. pfiwi.Jwfi UJWI.J.wunPIJ. L. uwG)ltwpwfiwi.Jwfi Ljl~w~ 
gntU) pwfiWI.J[! fi\j_wqmU t 8-12%-m.l: li.JUUJ.ll.Um.[. U}lWJU pbppwhwqwpjlopzm 
l.lwquwi.Jbptquwu upj>ngntf h!iwpuntnp t umwfiwt 14-21 % hw4.huwt UJmmq: 

~ 
ulj.14. fTlbfibm(UIUbmp ( «t.'l>:}>h2p» j1mwlwl.jwfi :}>ppUWjjl) 

1-1]/Jfiwtfntflimp (l;q iJ :pmuw gmgliwljntj) 2- ljJnpp CJLW(j 51 16 tfwmliw­
!WL/1 (I]Jntjtf) wpwtfwqr7nt/. J-tfM QfWOw{f · 7116 liwmliwlwtft mpwllwq­
om/. 4-ufwpp hm phpli[ni 1Jn6w1J. 5-/fhl]ii.[J hlinwgfilitm IJWUtulj.' 

Cl-npoliwqwGmu mwpwomu qmwi> UJmu bqwuwl.}J! hblil.\wb t tqmqwu-

103 



up UJ.lil}lllJlJUlli tlPw. DJl[! npnzlj_mu t lYbUbmpnubmJlp Up£ngnlj_ (penetrare · 
libpJlwlfiwUgbL L. metron-~wl}l pwnbJlpg): fflbfrbmpnubmp)l liuwlioJlpliwl.j t 
nmuwl.jwli «UwtqP.Jli.Jw» qnJlb-p~[!: "VI.j. 14-nu.l pbJl\j_wb- t pmwtwi.JwU «t.}>.}>b-
2P» plil.jbpntJlJWli UJ.blihmpnubmJlp UJ.wml.jbp[!: fflhUhmpnuhmpp qJluwtj_np 
uwuh11li bli ' qpliwunubmJlt:! PJl gmgwliwqnlj_. bJll.jm mwJlpbJl m11wuwqb-J:l q1w­
Uwl.jlihJ1[! L. utw~t:! hm phphtm l.jn6w4t:!: 

<.wumlimJlJwli wumpowUp npnzuwU mhfuUpl.jwU hbmL.JwtU t: lijqmli 
tlh11Qqmu t 10 UJ.tnntll (Up£pli liumz): Ump qwliwl.jnlj_ l.JbrtL.t:! hhnwgqmu t 
qtwliwl.jp Uwl.jhphup uhb-nt}ljwup L. unm 0.5uu hwumntJlJUlUp: Ubl.j ohn~ml 
pnlimu hli UJ.illlltfl(!. UJntU obn~nlj_ UJ.hlihmpnubmpp qtwliw41! hnppqnliwl.jwli 
q}I1l~ntl t:!li4qumu hli l.jbqL.pg uw~Jlwb- mh!lmu upli~L. qtwliw4P tlPwJp tuwq[! : 
5mgwliw411 tlPw l.jwrupuu hU UIJ!i nutp uhb-nt}}Jntli[!. npU wlihpwcthzm tp 
tmjJUIL mpwuwqb-p qtwliwl.jp UJ.mllwtiup lib£ umqhtm hwuwp: QUq npntu. 
l}ln~p qtwliwl.j[! (5/16 uwmliw~wl}l. l.jwu unm 0.5 uu2 hwmqwb-~nq) oqmw­
qnpb-mu bli mwUoJ:l. fuli6nJ1J:l. uhpl.jL.pLJ:l hwuwp. pul.j ubb-[! (7116 uwmliwlwlfi 
mpwuwqb-nlj_. l.jwu unm 1 uU

2 hwmqwb-~nlj_)' qhllop. b-ppwlip, UUlLllPP UJ.mntq­
lih11P lllU1illlJlJ11tli[! npnzhtnt hwUwJl: 3mpw~wliljntJ1 UJ.illllP wtipnt}}Jntli[! ~w­
l}lmu bli wpL.whwJwg L. umqhpnm I.JlllltibJlpg . UJ.m!lP hnppqnUwl.jwU wuhUw­
uhb- ill11WUwqb-ll tlPw: Umwgqwb- 20 Jlqbpp qmuwp[! pwdwUmu hU 20-p L. 
umwUmu Up£pU JltlwpwUwl.jwU[!: .2wUJ:l np <.wJwumwlimu [!liqmliqwb- t 
mwulinpqwl.jwli hwuwl.jwpqT!. UJ.hlihmpnubmpp gmgwUwl.jp tlPw l.jwrupuu bli 
l.jq-nq lllJlmwhwjm\j_wb- JltlbJl(!, n1mlig Up£pli Jltlwpwliwl.jwli)}. pwdwlihtntl 
oqmwqnpb-lj_wb- qtwUwl.jp hwmlj_wb-~J:l tlPw. umwlimu bU wJU mctp uhb-nt}}Jnt­
li{!. npli wlih11wdhzm t WJI} qtwliwi.JT! UJ.mllwupu umglihtm hwuwp: Oppliwl.j, 
umwgqhL t Up£J:lU JltlwpwUwl.jwlit!' 4.6 l.jq, npnzmuT! l.jwmwpl[ht t l}ln~p qtw­
Upl.jnq. npp hwmtJ.w()pp uwl.jhphu(! l.jwqumu t unm 0.5 uu2: UJU1Jntli~mu 
l.jumwgl[p 4.6:0.5 = 9.2 l.jq/uu2

: liJli hJ1ljplib1mtu. npmhq UJ.blibmpnuhmp(! ubb­
mwpwb-mu t qmht. zwm wUqwu linlJlipul.j UIJU qnpb-llllntflJntli(! ~bli l.jwmw­
pnu.l . WJL mqqwl.jp phJl~whwqw~(! l.jwquwl.jhpUJ.hLJ:lu l.jwu wpmwqpn!lP L. 
UUJ.Wnn!lP Up£L. UJ.WJUWliwqnJl\j_hLJ:lu wumu bU. np UJ.m!lP UJ.lil}llt}}Jntlili t . opJ:l­
Uwl.j. 4.5 l.jq l}ln~p qtwUJ:ll.jnq: 

Pb~J:l hwWitlintJlJWU wumpowUp npnzmul! ul.jWitU hU phppwhwqw~J:l uUJ.wu­
qhLJ:l~ opwgmJgwJJ:lli ctwul.jhmpg 2-3 zwpwJl wnw2 L.zwpnt!iwl.jmu upli~L. umwg­
qwb- JltlbJll! hwOWUJ.Wmwufuw!ih(i liwfuopn~ uzwl.jlj_wb- wqjntuwl.jp JltlhJlpli: 

fflmqwpmb-mJlJWli Ub£ hwumUmJlJWli wumpeiwliT! npnzbtm liUJ.wmwljntJ. 
oqmwqnJlb-tJ.mu t liwL. UJ.mmqlibJlp I.JhllL.P. hpuliwl.jwU L. b-wb-l.jntJlWJpli qmliw­
tjnpqwb-mJlJntli[!: liJI} UUJ.wmwl.jnq hwumUntJlJWU mwJlphp lfintth1mtu ·'l>Jl~u­
qmu t UJ.mmqUhJlp qntJlil!. npp hpuwli tlPw umhllb-tlmu t 4ntnJlpohmJ1pl.j (qnt­
Uwqn11) ~WJlm (hh!lPUwlf 0 . fflnuw- Sphl.jl.jwlip): P.mwLJ:lwJp Lnupw11I}}lw 
uwpqp hwuwp umhllb-tlwb- I.JntnppuhmJ1Jl4 pwpmp UJ.Wml.jbp(! <+ntqhU '1-hLJ:l­
zhu fulionpp UllJlillp UJ.illiU!llibJlp hWUWJl pbpntU h(i~ lilj.l5-ntU: 
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"VI.j .15. fflmmqlihpp hwumlint}ljntliJ! ljhqL.p b-wb-l.jnt}}WJpli 
qmliwqnplj_wb-mJlJWUp npnzhtm l.jntnppubmppl.j ~wpm 

liJu ~wpmp 4Pw ph11qwb- hU luli6np}1 uwljhphup mwpphp hpwUqwqn­
JmtuUhp(! uljuwb- fuwl.j l[powljpg tiJ:llil L. LJ:lwl.jwmwp qbphwumliwgmuJ!: vntJU 
UUJ.Wmwl.jlihppli l.jwJlllll t b-wnwJbL liwL. U. PnliqwpgL.p qntliwjpli uwlillllw­
l.j[!. npU mlip 105 qnlJli L. hpwliqwtJ.n1mtu: liju uwlillllw4P wnwtJ.btnt}}JntU(! 
l.jwJwlimu t lipwlimu. np ut1wdwuwliwl.j l.jwphLJ:l t npnzht hpuliwl.jwu L. b-wb-­
l.jmJllllJPli qmliwqnpqwb-nt}}Jntli(!. uwl.jwJU oqmwqnpb-ntU(! qdqwpwlimu t 
qmJlihJlp pwquwqwlim}}JWU L. uwlillllw4P m npnztlllll UJ.m!lP qmJlibpp wliuJ:l­
£WljwU hwUWI}Jlbtm h!iwpwqnpnt}ljWli pwgwljWjnt}ljWli UJ.Wmownnq: 
<!,bmL.wpwp UUJ.wmwl.jwhwpuwp t Uzqwb- mpUJ.P uwlillllw4 l.jwqubt wuh(i up 
unpmp hwuwp w nwliopli : 

llpnz hhmwqnmlllllihp qmUmu hU l.jnnhuwgpnli l.jwUJ. UJ.m!lP hwuwl.jp L. 
UJ.Whntliwl.jnt}ljW!i up£L.: lijU qh~mu hwzl[p t wn!il[mu b-wql.jw}lbp}lpl.j!ihpp 
JlWl}ltlhtntQ upUl L. phppwhwqw~(! wUgwb- ophpJ:l pwliwi.JT!: Uwl.jwJU uhp 
UJ.WJUwUUhpntu WJU hqwliw41! l P mwLJ:lu tlhJlWpmwqptlllll wJU1JmUpUbp: 

<.wJwumwUJ:l UJ.WJUwUUhpntu uh11wlip fuwqn!lP phpphwqwpwjpli hw­
umUwguwU ZJ1£UIU wnw£WP4tlbt t hwuw11h1 U}lwzwpwpUhpp'fuwqnllwzw­
PW1IP L. UJ.mqwzwpwpp hwpwpbpntpjntli(!. hpp WJli hwulimu t 1- p, WJuplipli. 
hpp 1111wlig pwliwl.jnt}}Jntli(! hwlj_wuwpqmu t: Uhqwlip fuwqn!lP hwumlim}l­
JWli gmgwlipz t Ullllll£Wpl.j\j_ht liwL. zwpwpW}l}lqUljpli qnpb-wljpg(!. plilUJ.hU 
UwL. uwtuwpnqwJ}I npnzwl.jp pwUwl.jmJlJWli l.jmmwl.jmu[! UJ.mqwhjnt}lmu: 
liJU pwliwljmJlJIUli(! untJ.n11lllPWJ1 w wUgUmu 1-2% -J:lg : 

liJdU zwm hwl.jppo pliliwpljb!ip hwumlim}}JntU[! npnzbtm WJU bqwUwl.j­
libp[!. n1mlip wpmwuwhuwliJwli up zwpp hpl.jplibJmtu ul.jumu hU oqmwqnpb-­
tJ.bt qpmwl.jwU hhmwqnmnt}}JntUUhpJ:lU qmqwhhn. pul.j uhqwlimu qbnL.u qmU­
qmu hli hhmwqnmmJlJmlilihp}l ul.jqpliwl.jwU lfimtmti : "Vzqwb- h!lwliwl.jUhpJ:lg 
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htmwppJ1JmtpJwfi t wpd"wfip tppthfip pwfiwi.JmpJwfi npnzmul! phppwhwt.[w-
11119 wnw2 : liJu fiUJwmwi.Jfihpp hwuwp oqmwqnpol[mu t ppupwl}wu h qw­
qwJ\Ifi qmfiwqpntpJwfi (ppnuwmnqpw:)>pw) lHJwfiwi.JI!: Cuq npntu, qmuwq­
JllUflJWU hqwfiwi.Jl! wlJ.htP wpwq h 6zqppm t : Upmwuwhuwumu wpqhu 
umhqoLJ.ht hu_ WJI} qnpoppp 'l.JULpwi.JPp mhuwi.J!!' «UGmnupp tppthG qhmhl}­
mnp» wGqwti mwi.J: liJ'l qnpoppnq hwumfimpJWU wumpowug npnzhtllu '1-.­
'1-JlthJJ! (1981) qmht t hhmLJWL I.Jw}uqwompJULUJ!: bpb ]ufianJlhGm 10 UJmflllg 
(u}t2ltG Gumz) l o UJmmqu tt pptug ubpuuwpfimu UJwpmGwi.Jmu tu uhi.J u}l­
w..nGJt Uh2 0.1 uwupg UJWI.Jwu tppthU, WUjW phppwhwqwp(l qwqwctwui.Jbm t . 
bph 10 UjUlq}lg 3-mu UjWpmGwi.Jqmu t 0.1-0.5 uwu 1 uptJt..nfip Uh2 tpptbG. WJI} 
UjUlllLilUhpJ! hGpwi.Jw bu hpi.JwpwmL UJWhUjwuuwG ltwpqwqnplJ.Illl qwqwJltG 
up2wlJ.wJpmu . hpb 3 UJmmq GmJli 10 UJmflllg UJWpntliwi.Jmu tli ubpuliwplimu 
U}ltlmfip uh2 10 uwupg wl[ht tphtllli. WUjW qpwlig bpi.JwpwmL UjWhUjwUmug 
wnLu wlihliwppu t· 'lPWlip Ujhmp t libpi.JwJwgliht uUJwnuwfi I.Jwu t.J.hpwu­
zwttuwfi : U]l zwpp WJl hbmwqnmllllUhp hWJUlUwpbpbt h(i npnzwi.Jp. qwUj 
UJmmqGbpp I.Jnqupg tPP.ttuP. wpmwqpuwfi . UJmmqfihpp ttwnmgttwapp 
t.J.lwt.J.li.Juwli L UJwluuGwqmf}JWU up2L: Cfiq UJIDLU. tppthGp UJWpmfiwi.JmpjnL­
(i(l(l.l.JbUlp t wliglip I UWU(l 1 uptJt..nli]l uh2 pwfiwi.JlllflJULlipg: q., Ptwlit.J.lWJI}Jl 
( 1985) qmht t.np tf}pthGp wpUlWJlllUWfi h UjUlnLf[Ubpp up2L bqwo I.JWUJP hw= 
ttwum}uupJilLU(l qqwtlmphli I.Jpwpop.wliw. bph npnzmu(l wligi.Jwgqp 20-30 
U}UlrtP 4Pw: Ubp hbmwqnmmpJmliObppg Ujwpqqbg. np hwqwumpmpJWfi 
wumpowfi(l qpwpap.wliw. hpb oqmwqnpoqp n( flb ubpuliwplimu I.Jmmwq­
t.J.wo tflpthfi}l pwliwi.JmpJwfi gmgwlipz(l.npp nJillzntu(l · pliplipli WJlipwli t 1 
hbzm zt.nJilll[hhmL wnwlig }uw}ummuuhpp wlihuwp t nJillzht tflpthlip 
6zqppm pwliwi.JmpJmli(l ubpuliwplimu. WJt hpb npnzLJ.P UJmmqlihppg npnzw­
I.Jlt ctwui.Jbmmu tppthGlt wpmwqpuw(i pwuwi.JmflJI1LfiJ! hhpuhmJli.J wuwfip ut2 
uhfiJwi.JwJpU UJWJUWUUhJilltU: Oppliwi.J. hpb Upwpi.Jppuun(i unp.mp ]ufi6npp 
UJUlnLfl(l mhqwqptt.P 2.5 I.Jwu 5t mwpnqmpJwfi znpwgmg}lzp (tpupi.Jwmnp) 
uh2 L UjWhtl.P 8 d"wupg u}lGzL 24 d"wu 20 ... 23°C UjWJUWGfihpntu L WJ'l (lli­
pwgpmu wpmwllJlf UJmflll 1 qpwup hwzt.J.nq 1 ctwuqw (lfipwgpmu 10-20 fiw­
Gnwmp (tllmpp 1 o· UWU(l) tppthli . WUjW WJ'l UjUllllf[fihplt UjWlu1LUWI.}ULflJllLUJ! 
pwqwi.Jwfipfi pwpap I.JtPfiP. L I.Jwpbtll t I.Jwmwphtphppwhwqwp: 

~wubUwmwpwp qhp?hpu hfi u4uht mumuuwuppht UjUlntf[Uhpp L pwG­
?WJihqhfip OWJUWJpfi wpawqwfipGbp(l hwumGntpjwfi wumpowfil! nJillzbtllu: 
liju hqwliwl.}g hGwqmJU ctwuwUwi.}Gbppg oqmwqnpot.J.bt t autiJuui.JP hwum­
fimpJmfiJ! llJill2htPu' uwmp OWJpnlJ., I.Jwu wupnq2 w$ml Mhpnti.JPfi ]u$htltu 
JUt.J.mu t Wpowqw(ip: bph WJU }umt WllOWqwfip t UlWtPU. WUjW hwumliw­
gwo t. hph wpowqwGpJ! pwp6p t 'mpbUfi Mhpnti.JI! ]uwi.J t : Phwpi.Jh. WJumhq 
Lu wuhfi u}l «tlJnpawqhm» hbfiqmu t pp $npap t.J.pw : Uwi.JwJfi qhp2pli 3 
mwufiwuJwi.Jubpmu UlfU-mu. fiwUJnliltwJmu L WJlllLP t.J.lnpawpl.}t.J.mu tu 
UJmmqlihpp hwumlimpJWfi L OWJfiWJltG wqqwfizwfilibppli UJmmqfihpp wp-
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6wqwfip(ihpp u)I2L hf[WO I.JWUj(l: ~WJWUUlWU}l q.pmmpjmlilibpp wqqwJ)lli 
wl.}wqhU}lWJP fl-wqpn:)>pqpl.}w.Jp L upqJmtthqmpnupl.}wJp q.~ p!iumpmmmp 
hbm hwuwmhf} ublip UJWmpwumhgplip up WJ'll.l.JPUP uwpp. UJ11! flnLJt t mw­
UlU UJUIZhtm UJUllllf[Uhpp hwumGmpJWU wumptiwG!! awJUWJP.G wqqwuzwG­
lihppli wpawqw(ipbtm uJ:12ngntJ. (li\.}.16) 

'bq. 16. lllmmqlihpP, hwumlimpJULUJ! owJUWJltG wqqwuzwulihpp 
up2ngnq ntmzhtiH uwpp: 

liJu uwpp(l pwql}wgwo t 3 hpuliwl}wG uwuhpltg ' 
-dw;fiw;jlfi wqiJwfi;wfifibpft qbfiwpwwnpftg. 
-UJWllliJ[I .:pftpuniJ llwptfwpwfipjlg. npp. pwgji tibJuwfijiljliJibfi .:Pftpub[mg. 

mfift bpljm tnt/ftlfibp. nj1I10gftg tfbljp uJmiJ.ftfi t hwiJllfllJilltf aw;fiw;ftO 
wzj1pfibpp. ti;mup uwwfimtf t l)flwfip. 

-UJWIJ/1 tiftpmf wfigwa wtftpfibpft ,JWt/lniJ L. qpwfigniJ bpljljnnp!lftfiwww-

JfiO uwppftg: 
l'llizUJbu L Mhpntl}J!. npp uwupli wut.J.bg . owJUWJJ:lli wqqwfizwlilt wliq-

pwqWJIOfihtm. \.}twfihtm. pbi.Jhtm wligl.}wgfibtm hwmljntpJWUp hfi od"ml[wo 
WJU 4wu WJli 2.wt.J.1nLJ. pntnr mhuwi.JP UJmmeywli?wphqblilihpl!. Cuq ntmtu. 
WJU hwmttwuttzlibpg, npnfip Jmpwhwmml.} bG pntnfl mhuwi.Jp. L unpm}l 
UJUllll'lPWU?wrtqhGJl hwuwp. qpwfig qwpqwguw!i h hwumfiwguwfi J!Upwg­
pmu. tfipwpi.Jt.J.mu t(i nJillzwi.JP $n$n]untpJmUfihpp: ~bmLwpwp bpb WJ'l op­
Jhl.}muhp}lli hWf[llJllll\ll npnzwi.JP OWJUWJ}lU pUI.l.JllLLU L qpwGgqp WJI}ltUUJillt· 
uti hbm qwmwpqwo t.J.lnt.J.lnJ:tlllLflJlllUJ! UJUlrtP utt2nt1. wGgGhtmg hbmn. WJU 
pGntmz 4ll11ilt m4.Jwt mbuwi.JP. unpmp. UJUlrtP m4.Jwt hwumGmpJWU $mtP 

hwuwp: 
tlWUjltUwi.JwG up ZW11P hbmwqnmiUlGhpp 4W110ltpnq. WJU bqwGwqnLJ. 

UJmmqGhJllt hwumumpJWU wumttowG(l npnzhtti wlJ.htP llzqp}lm t. pwu hwu­

mhup qGwhwmwi.Jwfil!: 
lllw[lqt.J.hg. np t.J.bpnhpZJWl uwppJ! pul}wUJhu l}wpnq t oqmw4wp tpGht 

UJUlnt'lUhJIP pbppwhwt.J.wpwJpfi hwumliwguwfi. pUzUJhU fiwL uwnfiwpwupg 
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UjUlntqfihpg hlllfihtm ctwuljhm}l nzqp}lm npnztiwfi hwuwp, uwljwjli fihpljw 
U!WJUWfifihpntU. h[lp zmljwfi l}h!lhwqhgw~ t . pui.J. UWPVI!' pwtJ.wqwfi J)Wfi­
I.Jwtlctbp. WJU bpwz}uwqn[lht wpmwqpntl)JWG ut2 oqmwqnp~htm hwuwp 
qhnhu qwqwctwu t: 

.t.wumfintl)JWfi wumpnwllp npnzuwfi hwuw[l 4wrtw t oqmwqnp~bt 
fiwh UJUintqfibpp h pwU2wpbqbGp tthi.Jm[lwqwfi llltUwqpntJ)JnLUJ! ~m\ftnq 
«S}lqpwG-'1-» UWfll]f!. "PI! umhq~tJ.ht t «lifi}m qpmwwpmwqpwl.jwG upwl{np­
uwfi ((q.wnfip» qnpbwplllfintu: lijli l.jwpnq t mwppbp }nnpnt(:)jntlilibp}t tJ.pw 
~w\ftht UJUiqwuup tthi.J.mpwljwfi !lPUwiJlllltJ)Jillfil! bpljm ~pvutJ.wb hwnwtuw­
ljwfint(:)Jmlilibpp qhu.wmu: liJu uwpp!l wztuwmwfipn hpufil{wb" t UJUiqp P2P2-
fibpp hwumfintJ)JWfi mwppbp \ftnqhpnui mfihgwb mwppbp tthi.J.mpwqpuwq­
IIDllWI.J.wGmpJwfi tJ.pw : bpb UJWUiljhphfip UJ.UlllP I P22P U}l2nl{ tthi.J.mpwljwG 
lmuwGp}l wfiguwfi ututuwfi h qpwfi hwuwpctbp tthi.J.m[lwlJ.wG ututuwfi. 
ljumwfiwfip hhmhJWU! (filj . 17): 
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'Glj . 17.tthi.J.mpwljwfi hnuwlip}l wfigmUJ! pnqu!l P£2P u}12nt1.: 
w) hnuw{]p]l wugnllf[! pmuwqw{] pppft tf]lpm{ 
1-pp]lp, 2- tf/Jppppwjftu unupwompjniU 
p) ppp]l t[bqwpwqwu hwtfwpdbp ujulilfw{] ' 
!-tf]lppppw!ft[J wwpwt}mpjmli, 2- tf]lppppwjftu wwpwt}mpJWU t[bqwpm­

uwqmpJmlif!, J- UJPllUlllUJlWqtfwjft IJfttfWlJPllijJjntU[!, 4- pppwpwrzwupft t­
[bqwpmfiwqmpjnlU[!: 
lJ) «Sftqpw{] .rJ.» uwppf! 

.t.tmwqnmntl}Jntfifibp}lg UJWpql{hg . np pwpop h gwb"p hwnwtuwi.J.wlimp­
Jmfifihfl}l UJ.WJUWfifibpntu mwttpbp hwumfintl)Jwfi wum}lnwfimu qUifitJ.nq 
mwfio}l . tufionp}t . bP,pwfi}l . qhqo}l UJ.mmqGhpfi mfihfi mwppbp tthi.J.UlpwlJ.wfi 
q}lUWIJllllt(:)Jmfi . uwljwJii hwumfimpJwfi wuUI!16wfil! npnztwu upupwJii WJU 
gmgmliP.zlihpnl{ qhi.J.tutJ.wptJ.hm I.J.wtutJ.wb t ntm2wi.J.p nim\lll hbUI: 

.t.wJWUUlwfip q.JmqwUifiUlbumpJwfi pfiuUlpUintUlJ! «S}lqpwfi-'1-» uwppp 
hbqpfiwqfibp}l hbm hwUwUlbq uzwi.J.ht t U}l bqwfiwlj lJ.wpmn~pt}l U}Wtwplihtlll 
npwq}1. WJfl pl{mu fiwh hwfiquUlp 2r2wfipg qnqtu qwtm hfiwpwl{np ctwul.jh­
m}l npnzuwfi hwuwp: 

lJbp qnqu}lg uzwql{w~ t fiwh hwumfintpjwli qfiwhwmuwfi U}l pwfilt WJL 
\ftnpofiwljwu bqwfiwlJ.. npnfip hbfil{mu bfi UJ.mqwuu}l mbuwi.J.wpwp I.J.zn}l \ftn­
\ftntuuwli . pfi~pwljwpUpp 6wnwqwjplibpp hwliqhUJ. UjUlfJ.WUup pw\ftwligb­
tJunp.Jwli L. 2hpUWUll{llli)JWU \ftn\ftntuuw(i tJ.pw. npnlip UIWWU bli l{hjlWp­
mwqptJ.Illl wpqJmfip . uwi.J.wJii npnfip ~bfi wfight W]li}Jntliwpbpwljwli \ftnp­
owpljuwli \ftntt= 

UpmwuwhUwliJwfi llll zwpp ~}lpuwubpntu qppwnqmu t mnuwmp 
utmmqfib[lp wqmp.uwmwgl{w~ mbuwljwtJ.ntmtlil! J!UUI qmJfip: linw2tuPlJtl.ht 
bfi limL. U}lzwpp WJL wnwtJ.ht pw]ll} bqwliwljfibp. htuumlint(:)JWfi wum}l6wfil! 
npnzbtnt hwUW]l: flpnz hbqpfiw4fibp tujl} UUJ.WUIWI.}}l hWUW]l WDW2W[ll.}ntU 
bli oqmwqnp~ht U}l pwlipu}lg up. pwfi}l UlWUiijwlj}l hwufillll gmgwupzubpp 
hwuwt[tp: Umnph pbpntu hfip ubp ljnqu}lg uzwljtJ.wb tufionpbfint Upwpljppu­
unfi unpmp UjUllllll!ihttP pbttpwhwtJ.wpwJ}lfi hlllumliwguwfi ctwul.}hm}lfi hwm­
ljwfizwljwli gmgwfi}lzlihpJ! linunqpwUwJ}l oL.ntJ. (filj . 18): 

1 .~ I 1 

11.\ 1-' II 

tJ ,1 1 .1 JU 

u < I ! t) 

ll. i II 1'C 

"' 

2~ i l 

·:.a 
a=~ ;.· 
1· :!~ 

~~~.llo:"t:~,'liuu·,':;:JJ•Il""u""'t l•l!~Ol,.-., -::':,ot,.-1 -:':, .. ,.-, :-!:,'-~O,.....,...,!itJII,.-,~,,,-----'U_ }_J_~ 
I ? I"' 14 ~ 

f. ,• ,kOn t ----~~~------~~€] 
2 !I 2) 

k , , . , •• ___ ..J...._..J....--'------

ulj.l 8. Upwpljp}luun!i unpm}l tufidntlhfim UJ.UllllrJ.fihpp phppwhwqwpw.r}lfi 
hwumfintJ)JWfi tltmtll nJinzuwli Ununqpwuwfi : 
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'UnunqtiWUWJntJ. qhl!wtJ.wpbtm 6h~ hhtnhJtutfi t : UL!qpmu untJ.npwl!wfi 
phpptuhtutJ.tupp OplUQlltQlUJpfi OWUL!htnp UlltnbfitutlllQ l-2 2WJ!lllfl Wlllll£ npn­
zntu hfi wuhfiwhwuwpwl! gmgwfipzfihp{!. oppfiwl!. ll!tn'ltuUup ll!firpttf}Jntfi~ h 
lllP fiJmptp}t ll!tupmfiw4ntflJillfil! : bpt rwwfigpg npLt uh41! untnbfimu, 4wu 
hwu£!fi4fimu t WJti uwhuwfifihppfi. ntmfip hwuwll!wmwu]uwfimu hfi finunq­
pwuwJp 4hfitnpnfimu mhqwrwtJ.w<) mwpw<}mpJwfi hhm. tull!W 2 opt! uh4 n­
tmzmu hfi fiwh ufiwgw<} gmgwfipzfihp[! l!wu ll_ptufigpg Lu up pwfipul!: bpp 
pntnp hfiwpwtJ.np ntmzmufitpp WfllllntGpGbp[! 4hwu~fi4fitG WJIJ mppmJPp 
hbtn. nttlhUU WJI} ll!llllll'lUhp~ hwubt bti pbppwhwtJ.wptuJll!i wubGtufill!WU­
lfltutJ.np hwumfintpjtufi tltnqjtti : 

~wztl.Jt wnfihtntl. WJ!i hwfiqwuwup~ . np ll!tnntqptufi£tuJlhqtfip hwum­
fimpJWU wutnp6wfip ntmzmu~ opJhl!mptJ. mtl.Jwtfihpp hpuwfi tl.pw 4wll!tJ.w<) t 
ppupwl!wfi wfiwtltqfihpp L hwmm4, tpptufi pwtJ.wl!w!ipfi pwfil!wpdbp. qnp­
<}}tpfihpp oqtnwqnpMwfi hhm. wpmwuwhuwfimu (UfiqtltwJmU. ~mfiqwppw­
JillU) Ulnhq<}tJ.ht hfi hwmm4 uwufiwqpmwgtJ.w<) tnwpw<}wzp£tufituJpfi ]unphp­
qwtntJ.wl!wfi twpnpwtnnppwfitp. 1111tnhq hwutull!tutnwu]uwfi tJ.6tufU11UntJ. 
gwfil!wgw<} uhfiwtnGtnbu 4wpnq t Utnlllfitut Pll wohgpw<} ll!lhntqpWfi£Wpb­
Il.hfilt uwupfi wfihpwdbztn mhqh4ntfljntfi: lijq ttupnptutnntlptufihp{! mwwu hfi 
mtl.Jwt pbppwhwtJ.wpp tmtJ.wqmJfi dwul!hmp. ll!tuhll!wfiuwfi hqwfiw4}1 h 
hfiwpwtJ.n11 tnLnqntpJtufi. phttp}1 ppupw4wfi l!wqup. l!w]utJ.w<) utfiwmfimhup 
~fitnpw<} ll!Whll!wfiuwfi. ll!Whll!wfimupg hwfihtm dwu4hmp hqwfiw4pg L 
WJLU}1 UtuUpfi : luntlhfUlWtnntfihp{! fiwL lllllltPU hfi pphfig 4wp<}pp{! lUJU 4tuU 
wJ!i hl1tJ.wfirpttpJwG fi4wmuwup ll!tnntqfihp}t hw4tJ.w<)mpJwfi L 11Jlwfig qhU 
ll!WJI}lll!lhtnt Up2ngfihp}1 uwupfi : 

rlltnnUIJ!WU2Wpbqbfip hp4wpwtnL ll!tuhll!tuCiuwfi mhjuCintnqptujlllU 
pfifiwp44wb" L WJL qnpbnfifihp{! qtJuwl\np wnuwup wqrpttU hfi pbppp npw4p 
wfi4uwu t\lltu: liJfl zwppmu ub]uwfip4w4wfi tlfiwul\wb"pfihpp I}hlll! l_wtltw­
qwfig uhb" t . llfUltJ.hhmL WJfi 4wll!\.[wb" t nl ph npw4P wfi4uwfi . WJL npwl!p 
wrtl 4npump hhm. pwfi}1 np ut]uwfip4w4wfi 4fiwutlwb"pfihp~ llJmpwgfimu tfi 
hptJ.tufil1tub"ltfi Utufitttfibpp fibppwtltwfigntU!! qhll!P ll!tn'llllhJntp: P.fi~111hu 
hWJUlfip t. Utufitttfiht1P qhU wubfiw4wpLnt1 ll!WUlfibz~ ll!lll'1W4hqhfi t. np~ 
CtUJCt44wb" t 4mtnp4llltWJpfi zhptnn4 L unuwzhl1Uln\.[: 

rlltnntl}ptufi2wpbqbfip 4fiwutlwb"pfibp{! 4wfUU1. hfi wnw2wfiwt I}}lwfig 
zwpduwfi Uh£ qtnfitJ.btpu Liwu UtnWm}l4 ll!lllJUWfifihfUHU: Umwm}14 ll!WJUWG­
Ghpntu uhtuwfipl!wl!w!i qfituUl\tuCtpfihp 11!Ulntqptufi2tuPhl}bfil! 4tufUU1. t umw­
Gtut. bpb wpl!qbp.p 4wu phnfiwpl!l}hpp ut2 tnbl}wtJ.nptJ.mu t mtl.Jwt opJbl!mll 
ub]uwG}14tu4tufi htutn4mpJntfifibtt}lfi l,hWUlllll!WUltuu]uwfinl} pwp6p zhpm. n-
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pp hbmLwfipntJ. tJ.bp}1fi zbpmhpp 6fizuwfi mw4 tJ.fiwutJ.mu bfi umnppfi zbpmh­
PI!: l)..hnLu UWJJl pnlJUP tJ.pw qmfitJ.htltu pwupfibpp wqqhgmpJwfi mw4 
ll!tnntqfihpl! OJntqhppfi 4wu ppwp pw]utJ.btltu umwfimu hfi pbpLw4P pbpb"­
tJ.wb"pfitp. npnfip tJ.fiwumu tfi ()"w<}4mJJ)Wjpfi zhptnl! L tll!Julbpupup ubl! zbpm 
P2P2fihtl[!:lijfl tJ.fiwutJ.wb"pfitpn. bpb ub<} uw4bptu ~bfi 4wqumu. WJfipwfi tt 
tJ.mwfiqwl.[np ~bfi . pwfip np qwzmwJpfi ll!WJUwfifibpmu uwfitltfihpp pwfiw41! 
Wjfipwfi tt Ub<} ~t., }1U4 ll!UlllP qpUtui}fUU1.W4Wfintpjntfil! pwp6p t : '-l.fiwul.[wb" 
P9.l12fihJl~ zmmmt Gh4pntnwgqmu bfi (ubnfimu) L ll!UlllP uw4tpbupfi pnflfimu 
hfi Ull!pwgw<} hbmp: 

U}1fi~ptppwhwl.[wptujpfi UjntU ub]uwfip4w4wfi qfiwutJ.wb"pl! 4tup4mw­
hwtmtt.W t : bpb wJfi mbqp t mfibfimu ll!UlllP tmtl. qwpqwguwfi 2P2wfimu. w­
ll!W hwptJ.wb"p mbqbpp lUO~ qqwLJmphfi btn t ufimu Wl111112 uwuhppg , h qwp­
qwguwfi~ qmqwhhn ll!tnmq~ qh~npuwgtJ.mu t ' 4npgfihtntl. WULPWfipwJpfi 
mtup~ : bpt wtlht}lmz t 4wp4mwhwpmun mbqp mfibfimu . w111w WJ'l hwp­
tJ.wb"fibJl}l mhlll! Ull!ltwfimu t. uw4wJfi qw fimJfill!hu pwgwuwpwp t wfil}}tw­
I}wnfimu npw4P tJ.pw : rtltuhll!wfiuwfi {!fipwgpmu ]ugwfiwgwb" 4wp4mwhwp­
qw<}fihpp mhql! ~nfiwqwfimu t L hlntwfiqwb"pfi uwfiptfibt1P Gbppwtltwfig­
uwfi hwuwp hbzm ntll.P t qwnfimu: UwljwJfi wubfiwqmwfiqwl.[np ub]uwfip-
4w4w!i qfiwuqwb"pfibpl! wfitltntJp pbppwhwtJ.wpp. pbnfiuwG - pbnfiwpwtlt­
uwfi . tltn]utul}l1Utufi , mwptujp wfihtuUWil!Wtnwujuwfintpjtufi hbmhwfipnq W-
11lll2WQ11Il. tlfiwul.[w<}pfibpfi tfi : liJI} qtuwmu pbpqwb"pfibp}l . ubquqwb"mpJwfi . 
4tnuqwb"ppfi qmqwhbn 4wfUlll bfi wnw2wfiwt qqwLJmphG wqbllt ]unp~ pw­
tltwfignq qfiwuqwb"pfihp m £lllJllll\wb"pfibp. npp hbmhwfipn4 mnutmu t n~ ph 
4tqLp b"wb"4ntPWJpfi uwu~. WJL fiwL ll!Ulll.WUUp up UlUUI! upfi~L 0.5- l.5 uu -
JuntmtpJwUp:liJI} qhll!pmu mtqjl t mfibfimu ll!Ulll.tuhJntpp wpmwlmup,npn 
qtpwqwfig 1Ip£tut\WJ11 t pnppnuwufil!bpp qwpqwguwfi hwuwp: rllmntll.Ptufi-
9.WPhll.hfip · hpqwfirpnpJmfifibpp fil!wmuwup qpuwi}fUllltu4wfimpJwfi (}lumfip­
mtmp) tuUbfituhWJUlfi}1 lllUntUfiwuppnqfibppg f! .f1.ntppfi{! blJht t WJfi htuUllQ­
Utufi . 1111 bpljwpwmh ll!lllhll!wfiuwfi tnb]ufintnqpwJmu 4wphnpfi WJfi t.np111hu­
q}1 pnt1pnuwumfi41! ~Gbppwtltwfigp I}hll!P ll!Ulll.lllhJillP L ~umbqb"l.[jl . WJUil!bu 
4n~tlwb" . ll!lllllll} - Utu4tupntjCt hwuw4wpqn: P.u4 bpb lllJU 4wu tuJU hwfiqw­
uwfipfibpl! fill!lllUUlbgpfi. h Utnbqb"l\bg WJI} htuUtuljwpq[!.WJLhU wfihfiwp}1fi t 
11JlW qbU U!lllJPWI1hl!!. np,nqhhmL uw4wpmJCtp (mtl.Jwt qhuwmu pnppnuwufi -
4)1) qwpqwgmu[! b"w\.[wtttmu t hwuwpJW wnwfig ]unmfirp1mfihpp: liJu I}bll!­
pmu hwuwpJw wfi}tuwum t ]unubt ~}lqp4w4wfi 4wu ppu)tw4wfi up2ngw­
nmufihp)1 4wfi]uwpqhtlt~ I}hl1}1 uwupfi : lijupfipfi wutfiwtufUljntfitul\bUl 4wfi­
]uwpqbtlt~ Up£ngwnntU[! JllllJl ~mtutfi t. npll!huq}1 uw4wpntJCt[! ummp qnpb"p 
l}hll!fl ll!lllll.lllhjntp: 

'Uhp4wJmUu ubp bp4Pntu oqmwqnpb"t\l111 hwuwpJw pntnp mbuw4p mw­
pwfibt11! ~bfi hwuw111wmwu]uwfimu ll!U111lll.Ptufi2tupbqbfip wfil.[fiwu ll!tuh­
ll!tufiuwfi 11!Whtufi2(ihpp(i: lip4qbpp hwuwp oqmwqnpCtqnq Utufip.tutnWju-
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mwl}Uhlll! ~h(i UWQiltl.ntu hWUWUJ.WUlWU}uwG 1\Lml_. qpwfig l.l_pw ufimu hfi uw­
gwnll4Ghll. npnfip ti.Gwumu hfi UjUllltqGhpllfi : SwpwJP. qhmwtGhpp up9L. ~nq­
Gmu h(i wuhwutuwm tWJU wpwfipfihp. npnfip L.u hwugfimu hfi uh}uwGpl}w­
l}wG tl.fiwml_wbpfihll : ~ntwfiqwgll hhmwqnmnrtfihpl! h4ht hfi WJfi hqpwqw­
gnt~Jwfi . np hwpw\tllg mw}umwqfihpp up2L. pwgll_wb'pJ! ~UJ.Ump t <}hpwqwu­
gp 6 uu- p.a (li4.I9): 

4 

1.J4. 19. {f}mntqlihppqh:tJniluwg)lwli L. ~liwu~wbplihpl! WJ1ltrthi1)1 hwpwl!Pg 
mw}umwqGhilJ:l. up2L ~nrtfitlwb pwgqwbp}l hhmt.wlipml: 

1.2- hwpwqftg mwjumwqlilipft tiftpL wpwlipf! 20 tftf t · UJWm!flibflf! tjfiwu­
t/.mtf ali lintjbpu[f liqpbpf! IJlnpwgliliJntg hbum, 3.4- wpwlipf! 6 tftf t · qb:jmp­
tfwgftw mliqft 2ft mliWmtf. lipli liqplifl!J 1lifi tnnpwgtjmtf: 

<.wuwpJW Plllllll wpqf!h11}1 fihpp)lfi uwumu hilL.ntu b(i ggqwb uttuhp: 
UbmwfJJw h)lUGwquw}up}l ttpw mw}umw4Ghpnq hwqwvqwb pwG2wphfJhfi}l 
hwuwp fiw}uwmhutl_wo. pwJg 2wm wfiqwu UJ.mmqfihll)l hwuwp oqmwqnllb­
J!Ufl. phnfiwll4rthlll! tuw11tumt hfi L. ¢.ntuwqpuwfi t!fi~wgvmu 6n6qmu ta· 
\j_(iwubtnJ! uhb pwfiwqm~JWUp UJ.UllllllPWfi2Wpbqbfi : ~WUW{lJW lli uti mbq ~~1 
4)1pwnll,mu oqmwqnpbUwfi uh2 hqwb mwpwJP. ttlwgmul! L. w}umwhwfinuil! 
hp41111JU1 L. hhmwqw oqmw<}n{lbmu)lg wnw2 : 

OpUJ.huq}l UJ.UllllllPWfi2WPhrthfil! UjWhUJ.WUUwfi qfihtnt9 WUW2 VP~ uh­
tuwfip4w4wfi tl.fiwutl.wbpfihp umwfiw. mhuw4wqnpntU!! 4wmwpntu hli wfi­
up2WUJhU phppwhwqwp}l {!fipwgnmu. t.. wnwfig hbmwqw mbuwqwqnpuwfi 
qfimu uwnGw{lwfiwJP.Ii UJWhUJwGuwfi: upb hfiwJlwtlnpm~Jmfi qwu wfih{lw­
dh2mnt~JmG t l}lumu uwnfiwpwfiwJ}lG tumg mhqw¢.n}uhtnt9 wnw2 UJ.mmq­
fihJ.lp uzw4ht pntdWUjntphllp \_ntbntjpntl_. WUjW WJ'l qn{lbllfllllpjntU{! qwmw­
J.lbpll l}fipwgpmu hhnwgqmu hfi hpL.wgllfl ti_GwuqwbvGtpml UJ.IDntf!fihp[!: 

J"lpwglihtnt9 wnw2 lillwdtuuwliw4 4wmwJ.Itlmu t mhuwqwqnpnui L 
WUIJlWUPWJllli U2W4mu: uwtu4JI!intU 4wmwptJ.mu tp lllflM hw4wnw4t!' pbp­
PI! hwlJ.wptJ.mu tJ.I qntJthpp Uh9. pwl}l\j_mu up mhf\. 4wquhtnlf PtntP hpphUii 
pnq(itl_mU WJll tli16WqntU 1-2 0).1. WjfinthbmL. 9n4qmu tp(i wnnr1_2 UJ.Ulntqfih[ll! 
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(hp2tfip u .UutWUW<tJWfip hwfipwhWJUl liltWPI!): ~wuqwfiwj}l t. np WJJlutPUP 
UJIDlllf\Ubp{! \ll}lmwfill ~b(i 4wJlllll j}lfibt hpqmp.wmt.. UJ.WhUJmfilimfi hwump: 

((}mmrwwfi2wphqhfip wnwlidpU mhuw4Ghpp UJUlhUJ.wfiuwfi mh}uGntn­
q)lwlibpll wnwfi6Uwhwm4m~JmfiUbpl! \jpfifiwpqtl_bfi wnwfidpfi. pult WJumhrt 
umhfip uj:lupwJfi, np qn6quqwqnp. U)Wtwpwtl_nll pwUij?mphqhlil! L. 
WpUWUlW\llUlntilfihpl! UJ.WhUjwfiuwfi qfihtnt9 UlnW2 WfiUJ.WJUWfi UJ.bUlp t 
~ll).lWgqbfi, npUjUUq}l uwqbpbUWJlJfi UWUlllU 4W~PlWJlJfi 2nlP iUJ.Wpntfiwqhfi. 
}lfi~UJ.bU fiwt.. ub}uwfipqwqwfi tl_(iwUl\Wbpfibp.ll'tlbilQhp}l u\llllWUW\_llt fiU}W-

mwqnq: 

7 .2 . .lfl.whni\Iwl}m.pfW\1 tl_nu wqqnq 
hbspbrfwhwqwfwJp\1 qorbn\1\Ibrt! 

~hmpbppwhwqwpwJpfi qnpbnfifihll wubtntl_ ¢.wumn11bfi hwuqwfimu bfip 
mb}ufinl_nqjlwqwfi qn),l®fifihP.I!· npnfi{! pwgwn\:14. uhb fizwfiwqmpjntli muhfi 
UjWhUJ.Wfiuwfi qpwqwfi WllllJnt(ip WUJ.Whnlfhtnt qnp.bmu:UJU qnpbnfifibppg 
hfi' 2hpuwum)16wfil!. lug)l UpfintnilUlP hWillllPhpw~wfi lunfiwtJ.mpjntfil!. fugp 
upfintnp.mp qwqwJ}lfi l.jwqiil! t.. mnwfio}lfi qwqbpp um\.j_nuwJltfi hwp.wpbpm~­
Jntfi!!.U!WhUJwfiuwfi ml...nf\ntt='Jntfi\!. )lfi~UJbu fiwL. oqmwqn11otlnrt mwpwfi: 

7.2.1. ~hnimusft~udtmJft'Unlidftup 

u~h. iwlflwqwfig UJ.WpqhgfihtntJ.. U)UlntqfihilP qhfiuwqnpbmfihntpJntfil! 
UJwhUJ.wfiuwfi l!li~wgpmu hwfiqbgUbfip ppupwlJ.wfi nbwl.J.gpwfihp}l up wu­
Pllfl2. qtnt..u l_Ul~ imumufiwuP.Ilt\.Wb zwp.wfi}l. wUJ.w ~fif\Utfih\11 utuw\ll uwh­
uwfifibtmtu l.J.wllh1P t wubt. n11 WJil :tJbpobfimwmM nhwl.J.g}Iwfibpl! hfipwplJ.­
tJ.mu bfi :tJ)lq}lltwltwfi pjlulJwJmU l!fiqntfiqwb li11bfipnm)1 pwfiwdL.)l L. t.lwfip­
~n-1>)1 uqqpmfippfi: ~wuwdwJli Upbfijlmujl pwfiwoL.P, PilWil hbm dwuwliw\tll 
u}lwqnp.)ll!fi:PW9J2ntU upwgmufihlllllflnfuwqquwfi llllllllqnt~Jntfil! qw}uqwo t 
WJ'l Upwgntpjntfilibp.p lumnt~jntfipg L. w{lmpqwguwfi tfihilqlJwJlJg : 

Uqmpqwguwfi tfih11q)lwfi ltll hbpppfi qw}utl_wb t 9hi1UntpJmfi)lg . UP!! 
t.lwfip- ~n-1>11' ppu)lwqwfi L. :tJhillihfimwmM nhwltg}Iwfihp.}l uqqpmfipmu ltw­
IlhtP t q11wfighl hhtnL.JWt unmwtl_nll pwfiwdLnq' 

Q = Vt+IO "'2 ... 4, 
v. 

np.mhrf Vt- J?plipwqwfi nbwl.J.gpwfibp}llll11WqDlpjntUfi t 1°- }lqtuwntU, 
V t+ IO -fintjfi nbwqgpwjp WpwqntpjntUI! 2hi1UWUU1p6wfil! 10°C pwp.6I1WQ­

fihtnt9 hbmn: 
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:~wpqwtjnp t fiqwmht.np qwfip-~n~p uqqpmfipt! WJfipwfi tt fupum ~t. 
Wjfi. pmuwqwfi awqmu mfihgllll opjhqmfihpnui qWJlllll t UpUpWjfi zhzmht 
uhq hwfiqwuwfip' nppwfi pwp6p t 2hpuwumpnwfit! (lunupt! w qfimu :}lhpuhfi­
UlWU1Jltl. hwuwqwpqt! tuwtflwfillll 2tpuwumpnwfifihpp uwupfi). WJfipwfi 
pwp6p t mwpphp uwufipqfihpp ppwp pwfutl_htm hwtl_wfiwqwfimpJntfil! WJfl 
uwufipqfihpp wqmPtl_wguwfi tfihpqpwfi h :}lhpuhfimfihpp wqmptl_ntpjntfi~: n­
pnz qpwqwfimpJwfi ut2 !iztl_mu t. np l0°C -ntl_ 2hpumpJntfit! pwp&pwgfiht}lu 
nhwqg}lwJp wpwqmpJmfifi wtl_htwfimu t 2-3 wfiqwu: <I>wumnphfi qpwfigtl_wa 
wpwqmpJwfi tflntflnfumpJmfifihpt! mwpphp nhwqgpwfihpp hwuwp fitl_wqw-
qmJfi qhuwmu qwquht hfi 1.3, wnwtl_htwqmJfip qhuwmu' 7 wfiqwu: I 

UwnfiwpwfiwJpfi UJ.WhUJ.wfiuwfi qwuwqwfi hhmwqnmllllfihp l> . .Qlnlt! h 
.Q. ilthumt! (1936) 2hpuwumpnwfip, z!ilwnmpJwfi h UJ.WhmfiwqmpJwfi up

2
h 

4WUJ.t! 9DLJ9 hfi mtl_ht tflnp6fiwqwfi bqwfiwqntl_' mwfi6p wz!iwfiwJpfi qpuwtiu 
unpmp UJ.UlntqfihpJ! mwpphp 2hpuwumpnwfifihpntu (-0.25 .... 21 °C) UJ.WhUJ.w­
fiht}lu (fiq. 20): 

?II 

10 

flT---.----.----r--~--~--~--~ 
0 'lO 4Q 60 RO IIJO 120 1*0 op 

'Uq. 20. ll}whUJ.wfiuwfi 2hpuwumpnwfip wqqbgmpJmfit! mwfi6p 
q}luwuu unpm}l UJ.Umtilfihpp ZfilwnnLpJwfi pfimhfiulttl_mpJwfi 

h UJ.WhmfiwqmpJwfi tl_pw: 

liJu h pwquwp}1tl_ fiuwfiwmpUJ. hbmwqnmmpJmfifibpp WJllllmfipfihppg 
UJ.wpq t . np nppwfi 2hpuwumpnwfit! gwap t. WJfipwfi fitl_wqmu t Zfilwnmp­
JWfi pfimhfiuptl_mpJDLfit! h hpqwpntu' hfiwpwtl_np UJ.WhUJ.wfitiwfi mLniJ.mpJm­
fiJ!: f!wJg }lfil-llP Up uwhUwfipg WJfi 4Ill1U (UJ.WhUJ.wfitlllll wubfi up mhuwqp h 
unpmp hwuwp wnwfi6fiwhwmntq) UJ.WhUJ.wfiuwfi 2hpuwumpnwfip gwapw­
gmUJ! qhwfiqhgfip UlW]lphp fumfiqwptl_wampjntfifihpp WDW2WQUWUJ! h fimJ­
fipuq LPPtl wpd'hpwqpqtl_htm.oppfimq' UJ.UllliUUup uwnbtmg hhmn: liju hwfi­
qwuwfipfihpJ! hwztl}l wnfibtntl_ :}lpwfiupwgp qpmfiwqwfi il. fittPPlu!! (1956) 
uzwqht t 2hpUWUU1pOWfiWJpfi UWfiilllWq (fiq.21) 
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Uwhwgw~ Ujrnmq!itp 

-30°C 

u 
- 18"C O"C 

(lq.Jmliuq:!l:i-
(I Utljw(i Ulltnb- lftuhutgnul 

!l nul 

; • -

"'..§" 3<::1 
..:::>"<::! 
3 ~ .... =. 

l!bfiumfiw~ UjUJntqfitp 

11J.WbUjW- ..!,wuntfiw~ U(lwqbw-
tinul gnul umliW!JDUl 

i I i 
! l ~ ~ - - i • - -

'Uq. 21 . UwnfiwpwfiwJpfi UJ.WhUJ.wfiuwfi t!fipwgpnui 2hptiwumpnwfiwJpfi 
qnm}1fihpp wqqhgntpjDLUJ! UJ.UllllJ.U!WU2WPhllhfip npwqp tl_pw 

luwn- WJii pbptfwuwft6wfifi t. npftg fibppt.. UJWI[Wtfumtf qnjwlimtf bli uwn-

gwpjntpbqtibp, 
t/j]Jftw - WJU pbptfwuwft6wliftg gwup UJWhUJwlitfnq UJWntllPwlipwpbrzblifJ 

ljwpnq t btipwpljtfbf !pftqftn[nqftwljwti ]uwtiqwptfwump]ntfifibpft, 
tliUJwuw- UJWhUJwlitfwfi liUJwuwwtfnp pbptfwuwft6wti, 

tlitfwq twnwtfbf - litfwqwqm]ti 1.. wnwtfb[wqm]li pbptfwuwft6wfifibpfi bti, 

npntig tiftpl.. (Jli/jwu pbptfwuwft6wliwJftli wftpnt]pnttf UJWfllllPWfi­
pwpbqblifJ ljwpnq t tinptfw[ hwumliwtiw[: 

f!wquwpPtl_ hhmwqnmmpJmfifihppg UJ.wpqtl_bt t np UJ.UlDUlPWfi2wphqhfip 
L fuwqllllP hJntpJ! uwnmti bfi -I...-3C0 -p UJ.WJUwfifihpntti : UwqwJfi WJllllmfiw­
phpwqwfi b'wtl_wtfihpntl_ Uhb' UlWJlllilDLJ)JWUp fughpntU, fughpp mwpphp Uw­
uhpnLU, J!UUl pwp6pntpjwfi qwU Uwpmqngfihppg hwUWUJ.WUlWUfuwfi hhnw­
~DpnlpJWU tl_pw, WJflutPUP Upwmwpp gmpm umhqb'ht h UJ.WhUJ.wfiht wfihfiwp 
1:: UJq tl_mwfiqpg fumuwtflhtm hwuwp lunphmpq t mptl_mti UJ.umtqfihpt! UJ.Wh­
ll}wfiuwfi qfibt. WJUUJ.hu qn~tl_wb' gwap qpwqwfi 2hpuwum}lnwfifibpp UJ.WJ­
uwfifibpmu. WJUpfipfi' upfilh 0°C-t!: Swpphp mhuwqfihpp h unpmhpp UJ.Ullilfl­
!1Wfi2Wphqhfip UJ.WhUJ.wfiuwa fiUJ.wumwtl_np 2hpuwumpnwufihpt! qpfifiwpq­
tl_hfi hwUWUJ.WUlWUfuwfi pwd'fimti: Uwqwjfi qwpLnp t uzbt fiwh WJfi hwfiqw­
UWUPt!· np UJ.UlDLJU!Wfi2WphqhfiJ! UJ.WhUJ.wfitiwfi t!fipwgpmu zwpmfiwqmti t 
Jlilht. L. pfilUJ.hU wpqhfi uztl_ht t. wpmwqpntU t 2hpUntpjntfi: fitphUfi. zwm 
lttullLnp t phppwhwtl_wppg wfiUp2WUJ.hu hhum. WJlWqnphfi hhnwgfiht. WJU­
l1Jhu 4nltlwa. «qwzmwJpfi 2hptimpJDLUJ!» . hpzbtntl tl_hpnhplJWL qwfip- ~n:}lll 
ul.jqpmfip!I qppwnnttit! mhlufintnqpwJmti' hph «qwzmwJ!lfi 2hptimpJWfi» hh­
nwgmUJ! qwfiqwqmu t I opntl_, WUJ.W hfiwpwtl_np UJ.whmfiwqmpJmfiJ! 
twnwmtl_mu t qhu wuuntl_: bpqm op 2P2WUJ.wm!I 2hpuwum!Il'iwfil! UJ.WhUJ.w­
lihtllu UJ.WhmfiwqmpJDLfiJ! qpnwmtl_mu t I wtiuntl_, 4 optl_w t!fipwgpmu lhn­
tlwgfiht}lu UJ.Ullllflt! UJ.whmfiwqmpJDLUt! qnpgfimu t 2 wuuntl_. !Iuq wtl_bt}l hp-

liS 



4wJ1 UJWhUJwUhllm pwJlaJl 2hJ1UwumtuSwUp UJWJUWfifibpmu UJUlntqfihJll! 4w-
11Illl hfi qbphwumUwfiwp1hnhu UJWhUJwfiuwfi u4qpmu: 

Uwnfiw11wU~ fiw}uwq~hl}lu UJhm~ t hwztfll wnfiht pfi~UJhu <<IlwzmwJpfi 
2hJ1UntpJwfi» WJlWq hhnwgmul! fiwtufiw4wfi hmlwguwfi hqwUw4ml.. WJfi­
UJOU tt zU~wnntpjWfi l!fipwg~ntU WDW2WQDil 20J1UntpjWfi W]lllJntfiwtl_hm hb­
nwgntUl! UJlllhUJWfiUwfi wupnq2 dwuwfiwqwzJ12WUntu: lijU qhUjpntU }unJl­
hntM 4mwJpfi~ oqmtl_bt wq.15-p mtl.JwtUhJlpg: 

Urumuwlj 15 
SWJ1phJ12hJ1UWuU1p6wfifibJ1p qh~mu, UjU1DtiU!Wfi2WJ1Uilhfip 2UJ1Ulltf)Jntfi 

WJlmWqp.btnt muw4nt!JjlltU{! 

ll}umtllPWfi2WPhqhti 
Ufi9wunlnn 9hnUntJ}JWfi 11Wiiwtln, "t.ltn/m 

oo 20 so 15° 20° 
luti&np' IJ.wqwhwu 19 14 21 58 121 

nt7whwu l I 14 2I 58 73 
Swfio ' IJ.wqwhwu 20 27 46 16I 278 

nt7whwu I 1 22 41 I26 218 
lvwnnn uhnwfi)l 9 17 24 49 78 
4wnum.'bht 20 22 24 36 44 
4WI)WUP 33 36 51 l2I I95 
Q.wawn 28 34 38 87 135 
tiw~finhq 20 28 34 116 214 
vwppli2 11 13 19 56 69 
'1-bqd I9 22 41 13 I 181 

lijU WllJlltUWql! UDtjfil.ljbU hWUUlWUlDlU t WJfi hWfiJlWhWJUl IlJllllJIJJ!, DJl 
gw~Jl 2hJ1uwump6wfifihJ1p UJWJUWfifibJllltU UJWhUJwutl_nq opJh4mfihJ1P9 WJl­
mwqp.tl_nq 2hJ1UntpJntfiJ! hhnwgfihtfi wtl_bl}l hbzm t. pwfi pwJlaJl 2UJ1UWump-
6wfifibJlp qb~mu: QbJlUDtpJwfi mwJlphJl WIU!JntJ1fihJ1P9 UhJ1hnu~fi wfimbuh­
tnt qb~ntU WJfi hwfiqhgfimu t UpUpwjU UjWhUjWfitl_nq OpjhqmUbpll WJlUlWq­
JlW~ 2hJ1UntpJntfiJ! 4nUUJhliuwglihtmfi: liJu mbuwfi4.Jmupg fiwJhtm qt~mu 
wubfiwfiUiwmwqwhwJlUWpJ! uwnbgpwa tfll6w4mu UJWhUJwfihtfi t. uw4wJfi 
WJU flUUWntU Uhfip 4fllUJlWJ1Ufi~ plllpU UjUUli.IJPWfi2WJ1Uqhfip UWUllfi JunuhtntQ: r 

lllmmeywfi2wJlhqbfip qhJ1w4.znnq UWUJ! 2DtJlfi t: bpt tl_h!lfi wutl_hg . np 
UjWhUjWfiUwfi 2UJlUWUU1p6wfiJ! WfiJ!fu}hWUl P2hgfibtntl_ tl.Jlw 4hwufip Up UJWh. 
bJlp PWJlUp l!mtuwJlhfi qmfibfiwfi~ uwnbgpwa upbJl~ . Wl.ljW uhb ~wl}lhJ111tl 
2PWqp4mUJ! 4wJlDil t hwfiqbgfiht ~npwgpwa ufifiqwupbppp umwguwfi{!, np{! 
hu pwpu upbp~ ~t : .c!.bmhwpwp. 2PP qnJllltUUlJ!, npl! 4WJlDil t Uzwfiwqwl}l ~l}l-
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Uht. hwuwpdbp t WJt ufifiqwpwp fiJmphpp qnJlumpfi: PwfiU WJU t . DJl 2PP 
UIWpntfiwqmpjWUp hfi uwuwup UjWJUWfiwqnptl_wa UJtDilP hwUWjpU wpdw-
6ppfibpJ!. hjntpWl}lntpjntfiJ!. WlllllWfipWJpfi tDOU~J!: Qpp Uta 4DJ1DlUUlfibpp 
qhUJPmU UJWhUJwUtlnq hJmpwl}l UJmmeywfi2WJlbqbfil! pwnwumu t.. qfinnnm­
\{mu t: q..w UJtwqunl}lqfl W]lil)ntfipfi t, bpp P2P21ihpJ! 2PP qnpump hhm1mfi­
»ntl qnJlglimu hfi P22WIJWilwlipp «tWJltlwi:m umtpqnpwjpfi tfll6w\}J!: l.Tjmu 
l{nqupg . wJu qhuwmu mhqp t mliblimu P22WhJmpp tumwgmu. npmbq qtfi­
uwqwfi UJPDgbufihJlfi wtltllt WJ:lWq hfi J!fipwfimu wtl_hl}l h uta ~wfiwqntf}­
~wup UJWhhumwJpli fiJmpbp tli ~w}uuqmu : 

.c!,wJmfip t. DJl DJl~Wfi pwJl&P t pWfi2WJlhqhfip h U}UlDtqfihpp 2P2W-
: UIWUlnq upfintnpmp hwpwphpw\}wfi tunfiwtl_ntpjntfil!. WJfiJilWfi qmliqwq t 
; Ulhqll mfihlimu 2PP qnl.DPZPWQntUJ! fiJlwfigpg: UwqtUJfi oqp hwJlwphpwqwfi 

}unfiwtl_mpJWU t.. 2UJ1UWump6wfip u}12h 4w DJlDZWliP lJ.wUJ: PwJl&Jl hWJ1Wph­
pw4mli tunfiwqmpJwfi qhUJPntU 2tpuwump6wfil1 l}lnpp-pfi~ mwmwfiuwfi 
ctwuwliwq 4wJlDil t mtqp mfihfiwt oqp qhphwqhgmu 2PWJpfi qDl.DJlZPfihJllltl 
u gnq}l ahntl_ UJlW qn(iqhfiuwgmu UJWhUiwfitl_nq UIJUP~P tl.Jlw: fluq qwpptWJpfi 
2ntPJ! UWUJltfihpp qwpqwguwli uqqpfiwqwli l}lml}l hwUWJl wuhfiwfil.ljWUtDW­
llnJl Up2wtlwJpfi t : liJil UJWm6wnml tunJlhntM t mJltlntU oqp hwpwphJ1w4wfi 
}unfiwqntf}jntfiJ! uwnliWJlWiiWJftfi }ughJllllU UjWhU}Wiiht WUhfi Up mbuwqp 
bmuwp UU}mumwtlnJl tunfiwtl_mpJwfi nhapupfi hwuwUiwmwu}uwfi : 

PwJg p"'fi~ t hwJ1wphJ1wlJ.wU }unfiwqmpjntU!! t.. pU~Uih"u hfi WJfi ~wl}lmu 
u qwpqwtlnJllltO: Oqp tunfiwqmpjntfil! pfimpwqptl_mu t ull pwfip ubb"ntpjntfi­
libJllltl. DJlllfigpg uhq hhtnlll~Jli!JllllU b(i hp4ntuJ!' hwpwphpwqwfi tunfiwqntf}-

Jlltfil! \.a. tunfiwtl_ntpjWfi UJW\J.lllUDJlilJ!: 
.c!,wpwpbpw4wfi }unfiwtl_ntpjntfil! nJllltlznui t orpuu 2JlWJpfi qDl.DJlZPfihitli 

llwufiwqwJllfi 6fizuwfi (wnwfiafiwhwmqmpjwfi) t.. fimJfi 2tpuwump6wumu 
cpttnJlzllfihJllt wnwtlhtwqntJfi uwuliwqwJllfi nfizuwfi (wnwfiafiwhwmqmp­
JWfi) hWJlWPUJllllPJWUp' WJltDWhWJmtJ.wa mn4nufihJ111tl_: (P mwppbJ111tpjntfi 
pwgwJ1&w4 JunfitUtl_ntpjWfi. np oqp upwtlnp bultl_wtntU UjWJUllfiwqtl_nq 2PW­

Jpfi qDl.DJlZlllihpll pwfiwqmpJntfifi t qJ1WufihJ111tl): 
Ivnfiwl\mpJwfi UJWqwunMI! pfinJlllzmu t oqp ~nJ1DtpJwfi qwu }unfiw-

!lmp1wfi wump6wfiJ!: liJfi mtl.Jwt 2h11uwuml16wfimu oqp h 2JlWJ}lfi qnl.DJlZP­
O.hJlll wnwtlbtwqmJfi uwufiw4WJltfi nfizuwfi mwpphJ111tpJmfifi t: 

OII11 hwpwpbJlwqwfi tunfiwtl_mpJwfi ftuwumJ! lJ.wJwfimu t fipwumu. nJl 
):lfiwwfi gwap t wJfi t.. pwJlap· oqp hnu~l!· WJfipwfi WJlWq bfi hhnwgtl_mu 
UIWhUiwfiqnq opJbqmftg 2IlP qntnJlzllfihpl!: <!,bug WJU u4qpmfipp tl.Jlw tt hpufi­
\{wa t 2hpuw~wl}l.WJllfi }unliwtl_w~wl}lll wz}uwmwfip{!: UuhfiwhwuWJ1W4 }un­
Owlt.Wl_Wl}l.J! llpbfipg fibpqwjwgfimu t u}1hfintJfi mhuw4lt h[l4nt 2hpuw~wtli' 
Wllpwgqw~ Uphfintjfi hllupp tl.Jlw : '1-[lWfigftg Ubqp qfiqpqp tl.Jlw tPWfJWpti_Ul~ t 
pwmpumllqwu pwfiqfl!l>ll qUlD[l, npll UWJlll! l12hgqwa t 2IlP U[lqw4ft uh2. l!fill 
RJllltu, 2hJ1uW~wl}l}1 qfiqpq}1 h 2Pll tiwqhJlhup up2t.. Uihmp t pnqfiti_P wnfitl_wqfi 
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1-2 uo mwpwcmtf}Jmu: Qmpf! lj_mnpp llp£ngm{ pwp6pwumo t L. IlP2ntll £hp­
uw~wtfl.p qUqplJ.f!: liju £hptlw~wtfl.f! qp.w hwuwp tt lijmui t «f}Wg» wfil{wum­
Uf!, p mwppbtmtpjntU Ojmup, DJ1!! tHimu t «~np» L. gmjg t mwtPu 2J12Wtqwmp 
ppw4wU £hpuwumpowUf!: Qpp qntnpz}lwgmOJ:! «pwg>> £hpuw~wtlJ.}l qUqlllt}lg 
ntqblj_g~mtl t £hpumpJWU 4twuuwup. np}l hhmL.wfipnl{ qpw 2hptlwump6wfil! 
fi\j_wqmtl t. L. hflh orm LPM hwqhgw(} ~t 2PP qntnpz}IUbpn\j_, «pwg» £hpuw~w­
tPI! upzm tt 9lllJ9 ljmw gw(}p 2hptlntpjntli. pwli «~np[!»: 

P.fiwwu gwb"p t oq]l hwpwphpwlj_wu ]unuwl{mpJntU!! L. pwp6p' oqp lmu­
RI!. WJfipwU wpwq t qntnpz}lwfimo 2ntPI! «pwg» £hpllwiwtlJ.p qUfllllt}l 
\j_JtWJpg, WJfipwu gw(}p t WJJl£hpllw~wtPP. gmgllmfipJ!, L. hbmL.wpwp pwp6p' 
«~np» L. «pwg» £hptiw~wt.}ltpp gmgumfipuhp}l mwpphpntflJntlif!: UJu 
\j_hp£}1fifi }lphfipg lihp4wJwgfimu t pwgwp6w4 funliw\j_mpJmfi!!' hwuw6wJfi 
hhmL.Jwl pwfiwo L.}l' 

Pp = Pp- A (t2-lp) . B, uti uG.qp4.}1 ujwu. 
npmbq' 

Pp- oqp pwgwpow4 ]unUW\j_DtfljntUu t. uti uG.qp4.}1 UJWU , 
Pp- 2PP qntnpzputplt llwufiw4tuJJlfi O'fiznnili t «pwg» £tlpllwiwtlJ.]l qfiqp-

4.}1 t\PWJ]l pwG.q]l:t>Jt llw4bpbupG., mti.JwttqwhpG., 
A- t.flUPfupntihmppq qnp(}wqpgu t. npf! hwzl{}l t wnumu oq]l hnupp w­

ttwqmpJntfif!: liJfi f!UI}Ilt!imu hli hhmuJWl wrumuwl.lilg ' 

Oflll mmpl!. u/ t\P4. 0.4 o.s 2.0 2.3 3.0 4.o 
Cl.npb-wlt}lg[l A 0.0009 0,0008 0,00074 0.0007 0,00069 0,00067 

t2.1p - ~np u pwg 2hpuw~w$hpp gmgumlip[!, oc 
B- oqp pwpnubmpltlJ. oG.zmul! iwtlJ.uwfi tqwhpu 

P.uwCiwtn\j_ oqp pwgwp6wlj_ Iunuwt.lmpJntfil!' qmfimu hu qpw hwpwph­
pwljwU funfiwtlmpJntG.f! hbmL.JwtpwfiwoL.ntl_' 

p 
<p =-p 100 

p ' 
~ 

npmbq' 

<p~ hwpwptpw4wU funUwl{mpJnt(Hi t, % 
P p-oqjl pwgwpflwl.j ]unliwl{mpJntfili t. 
P~ - ~np 2hpuw~wt.}l}l gmJg mtl_w(} £hpuwum}16wG.!lqhurnmu hwqbguwG. 

tqwhpli OlpltU qmfitllliJ. 2PP qntnpz}llibp}l uwufiw4wJpli 6fizmUfi t: 
Cl.npb"fiwlj_wG.mu WJU pntnp hwzl{wp4fihpf! ll{wpqhgl{w(} bfi u l!Ciqhwfi­

pwgtl_wb". WJUtqhu 4n~l{w(}, ]unUwtiw~wtllwJ}d:i (tlJ.ult]upnubmp}l4) w.rumuwq­
fihtmtu (wq. 16.): 
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Urunwwlj /6 
ltmfiwtlw1wthwJ!Ifi wrumuwq 

' Onp2hpuw-
Onpl.t pwg £bpuw~wtltbp)l gmgum!ipllbp)l mwpphpntpjntfi{!. °C 

! 
\ 
I 

· 1wtJ1fJ gmg-
·. umfillll."C 0,0 0,2 0.4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 2,0 

-2,5 100 95 91 86 82 77 72 68 64 - -
-2 ,0 100 95 91 87 82 78 73 69 65 60 . 
-1,5 100 96 91 87 82 78 74 70 65 61 -

j_ -1,0 100 96 91 87 83 79 74 70 66 62 -
-0,5 lOO 96 92 88 83 79 75 71 67 63 -
0,0 100 96 92 88 84 80 76 72 68 64 -

0,5 lOO 96 92 88 84 80 76 73 69 65 . 
LO 100 96 92 88 85 8r 77 73 69 66 62 
1,5 roo 96 92 89 85 81 78 74 70 67 63 
2,0 100 96 93 89 85 82 78 75 7r 67 64 
2,5 roo 96 93 89 86 82 79 75 72 68 65 
3,0 100 96 93 90 86 83 79 76 72 69 66 
3,5 100 97 93 90 86 83 80 76 73 70 66 
4,0 100 97 93 90 87 83 80 77 74 70 67 
4,5 100 97 93 90 87 84 81 77 74 70 68 
5,0 100 97 94 90 87 84 81 78 75 72 68 
5,5 100 97 94 90 87 84 8r 78 75 72 69 
6,0 100 97 94 91 88 85 82 79 76 73 70 
6.5 100 97 94 9r 88 85 82 79 76 73 70 
7,0 100 97 94 91 88 85 83 80 77 74 70 

Urumuwlt}lg oqmt.Jbtm 4wpqf! hhmL..Jwtfi t: Iugp mwpphp mbqhpntu L. 
f!UUl pwpdpmpJwli mhqwqp!lw<> 2bpuw~w$bpp gmgumup}lg qpwfignui bu 

1np 2tpuw~wt~J.bpp gmgumfipfihpf! L. hwumu u}12l1fi pl{wpwuw4w6rr: bph 
um1a mhqhpntu t!Jw pwg 2hpuw~wt1J. . wtqw Junuwl{w~wtlll! WJil fimJu mbqb­
pmu mhqwqphtJtu, qpwfigmu hfi uwL. pwg 2hpuw~w!llhp}l gmgumfil}fihpl!. 
bwfimu u{l2ltG ptlwpwuw4wG(! L. qmfimu qpwlig gmgumfipubp}l 
mwpphpntpJntG{!: Cum ~np 2hpuw~wtlJ.p gmgumUp}l (mqqwhwJwg UJntUJW4) 
Lt gmgumupfihp}l mwppbpntpJwu (hnp}lqnfiw4wfi UJnLUJwl}) qmumu bfi 
bwpwphpw4wfi }unCiwtjntf}jntCif!: Oppfiwl}, iDP 2hPUWiWtlJ.I! gntjg t mwum 
l°C, Jlu4 }unfiwll!!' 0,6°C; SwpphpntpJmUn 44wqu}l 0,4°C: UrumuwtW 1.oc-~ L. 
Q,4°C-}l hwmuwU mhqmu qmumu tun hwpwphpw!Jwfi }unfiwtlntpJillCil! 92 Yo: 

.Qhptiw~wtlJ.wJ}lfi }unfiwtiw~wtflp lJwmwphtwqnpb"tl_wb" mwppbpw41! 
Uupuwfi}l 4wu wull!}lpwg}lnfi funuwl{wiwtlJ.fi t. npu oqmwqnpb"l{mu t wl{btP 
62qppm ~wtlJ.muUhp}l hwuwp (fi4. 22): 
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t ·1- - 2 I -·· 4 

II 
I 

'Uq .. 22. Uutq}lpwgpnfi fun.fiwqw~wl}l · 
l~,?np ~bpUW.!WI/!, 2- pwg pbplfw,?Wt/1. 3- wfipwuu/niJ JuniJnt/wljfihp, 4-

[lfil]hwfimp Uflwligp, 5- OIJWUIJ/11 uljwqwnwlj, 6- quUJwfiwljwJftu zwpdftlft 
[Wf1b[m pnfiwlj. 7- UJW2U1UJWfih pbppftljubp: 

Cllmmqpwfi2WP.bqbfip bp.qwpwmL. uwnliwpwUwj}lU UJ.WhUJ.wliuwli J!li­
pwgnmu, wnwfi<\fiwUibu UIWhlqwfiuwfi wnws>pfi tlmttmti . I}llwfig qznp pfiw­
qwli qnpntumJ! mhflll t mfibfimu qJluwttnpwUJ.bu 2PP qntnpz}lwguwfi 
hhmL.wfii1DtJ..UJ.lJ! hWUWjljW UUlpDql !J>pqllqwqwfi \lliUlQUU t: Cl-ntnpzpwgntU(! 
lllTJ.}lll hwuhUwmwqwfi t U}WhUJ.Wfitf.Ilil Opjbqm}l uwqbpbu}l hwpwpbpntpjW­
fip. fipw 4znpfi L. 211}1 qntnpz}lUhp}l uwufiwiJwJ}lli (UJ.wpgpwt) 6UtliWfiJ! llllOllP 
hjntUtl.wbpfibJ.l}l tits> h I}1lWfi ZP2WUJ.Wllli1Il upfintnpmmu: UJU tlhP2Pfi tibbmp­
Jlllfil! J!Uqmfiqwc} t wfitJ.wfiht qntnpzm 61izuwli U}wqwunPil (I}.h!J>):lg):lm): UJU 
uhpm qwul}I tits> t UIWhUIWfitlnq Uphpp):lg 2PP qntnpzpwguwa wpwqntpjwfi 
hl:im L. DJUlztlmu t hhmLJWL hwttwuwpnnimf 

100- q> 
D==P----

100 
npmhq' 

D- 2Plt qntnpzpuhpp UJ.wqwunPJlfi t. uu ufiq. UJWfi, 
P- qntnpzm 6!izmut! mtl.Jwt2hpumpJwfi qhuwmu. uUq. UJmU. uu. 
q>- htupwphpwl!wfi }unUwl.JntpjntU[!.%: 
UJu hwtJ.wuwpntu):lg hpL.mu t. np. D-fi wtl.htwfinu1 t 6fizuwfi pwpop.wg­

uwfi L. ollJ:l hwpwpbpwqwfi lunUwtJ.mJ:lJWfi }ls>hguwfi qh\llPntU: lijq U!Wtn6w­
nntl. pfi~pwfi ubi) t \lllUhtqwfit{Illl. Uphpp}l L. IJilWfi ZP£WU}Wtnnq upfintnpm}l 
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2hpt!ntpjwli mwppbpntpJntlil! L. pUwwU uhc}' uphpnmu UIWpntliw~tlllil 2PP 
qntnJlz}luhpp uwuUwqwJpu 6!izmt!Ubpp mwppbpntpJmUf!. WJ!inwfi pwpop hu 
2PP qntnpzpwguwfi htm ~wUitlwc} qnpntumfihpf!: Q. f!pn2_mfi h q_ . fltpuwuup 
wnw2wp4hL hfi 2PP qntnpz}llihp}l UIW4wun}llll! npnzhtm hwmm4 finunqpwuw 
(fiq. 23 .): 

0.037 

0.074 

30 
0.111 

0.148 

0.222 

0.296 
25 

0.444 <.:) 

0.592 3 ...., 

20 0.74 
:::1 

d-
I.\ I 

<.:) 
:::1 

1.48 
'"::l 
'"::l 

I 5 2.22 ~ 
:::1 

2 .96 3 .:::r 
3.7 3 " 

3' 
10 5. 18 ~ 

7.4 
3 

'"::l 
'"'-1 

11.1 ~ 

"' 5 14.8 -' 
~ 

"' 22 .2 ~ 
e, 

29.6 ~ 

ct 
0 

37 .0 
42.1.8 

'U~. 23 .2pp qntnpzp!itpp UIWqwunJlllll npnzuwfi Ununqpwuw: 

UJu finunqpwtiwJ}lg oqmtlbtnt hwuwp npnzmu bfi hwpwpbpw~wfi }un­
uwtlmpJntU{! L. s>hpuntpjntUt! (l_np 2bpUWl_Wl}lnq): Uj!inthbmL. u):lwgfihtntl WJJl 
gmgwfi.p-2fihpt! zwpntfiWqntU bfi ntJtiul q}lb"J! U}lfi2_L. UJ.WqWunJUlll UWfii}IlW~ 
htm hwmtttm. npmhq L. qwPJlOui hfi WM.Jntfipp: ( Ubp UJ.WJtiwUfihpntu Un­
unqpwupg oqmtlbtm llJntppfi qwpofibtm fiqwmwrunufitpnq pfiwqpmu 
mptlwc} «U}ll}lpWp>> u}lwqnpfibpt! qbpwhwztJ.wp~bt blip UU uUilltiJll UJWfi U}lW­
tJ.np(ihpnq): Op}l.fiwq. 2tpuwump6wfil! 10°C t. hwpwpbp.wqwfi tunfiwtf.nt(}Jnt­
Ut!' 94%: C}.ntnpzm UJ.m4wun.f1lll! qqwqu}l 0.44uu ufiq. uJwfi: OppwU liM t 2PP 
qntnpz}lutp}l Uiwqwun.lllll!· WJUpwU lite} t 2PP qnpntum)!: bflb uwnfiwpwfi}l 
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mwpphp Jughpnui Ujwht.qwliliwfi t mhqwqpl{wb" litiwmhuwq liphpp, wt.qw 
WJq Jughp}l UpGntnpumui 2PP qntnpz}luhpp l.l.lW\.J.WWlJlllfihpf! ppwp l{pw pw­
dwfihtnlf 4wrhllt t wfiuJuwtnphli wuht. ph pwfip wfiqwu (qwu nppwfinl{) lihq 
Jugp upbppp pfiwqw(i tqwqwunlllll! w~hl}:l 41.Pfi}l UjntU Jugp tipbpp}l pfiwywfi 
qnpumtig: 

UwnfiwpwliwJpfi mhJufintnqpwJmli hJmpw!lt q]ntqwmfimhuwqwfi 
Uphppfihpp qhpwlJ.lnllll lihb"wtiwu6nt}'}jtu6 tqwht.qwfiuwfi hwuwp. upCintnp.mp 
fit.qwumwl{np hwp.wphpwqwfi _!unCiwt{ntpjntfi(! qmfit{mu t 80-95%-p uwh­
uwfiuhp.mu: Cl-npb"Uwqwfimu ZWUl qdllwp t fit.qWUUltut{np hwp.wphpwqwfi 
JunfiwqmpJmfi umwfiwt pbpp b"wfip.wphnfil{wb" Jughpnui, WJfi tt bph fit.qwu­
mwtlnp 2hpuwumpnwliP. ooc t qwu qpwfi}lg gwo-p: UJu qtuwmu mbq}l t m­
fibfinul OI}IltU UJWpntuwqt{Illl qntnp.zpfihp}l qnfiqhliuwgntu uwnhgfillll hwpuw­
pwfipfihp}l' UWpUlqngfihpp l}WU oqwuwnbgmgpifibpp tiw4hplmpfi Ullillntjgp 

dhnt{: .Pwpdp hwpwphpwqwCi Junuwl{mpJWCi qhuwmu Jughpp 2hpuwump­
owfifibpp mwmwfinuifibp[! qwpnq hfi 2PP qntnpz}Iuhp}lljnfiqhuwguwa t.qwm­
Ciwn qwnfiwt Di tipwJfi uwnbgfillll hwpuwpwfipfihp}I, lUJL fiwh U}Wht.qwulfllll 
Uphppp liwyhphu}lfi. np(i }lp hbpppli uMwgfintu t uwfirtwpwfiwqw(i tPiWQ­
uw(i tlmwfiq[!: UjUU}bU, h}'}h Jugp Upfintnpmp 2h{lUntpjntU{! 3°C t. pul{ hwpw­
phpwi.J.w(i lunCiwtlmpJmCil!' 90%, WUiw Jugp tipfintnpmmu UJ.wpntUwi.J.tlllil 2PP 
qntnpz}llihp}l Jumwguwfi hwuwp UJwhwfi2tlmu t 2 ... 2.SOC-}l mwmwfimu: 
UJu hwfiqwuwUpf! wnwfi6fiwtqbu uthmp t hwztl}l wnlibt Jughpp phnliuwli 
<twuwfiwlr "lrbpl}wJmliu ~WJWumwlinu.i mut{wtl{mu t uwufiwt{np uwnCiw­
pwfiCihflp qwnmgmun. npnCig b"wt{wm w wfiglimu 40-60m: bph WJU uwn6w­
p.w6Cihf1(! int6h6 fiwJuCiwqwCi hmfwgmu. pwpdhpn [!fipwgpmu, JugJ::t 2hptiwu­
mpnwul! Uibmp t tqwhUiwfitt 7 ... 1 0°C-)l uwhUwuubpnu.i. tpp 211J1 qntnpzpfit­
IlP 4nfiqb6uwguwu l{mwfiql! mwufiwtqwmp.q tqwqwu t. pwfi t{hfll! uzt{wb 
qhummu: 

lllmmqpwfi2wphqhfip z6iwnmpJwu uwupfi lunuhlJlu utfip wuwgpun. np 
ubq linth4ntt luturtilllWzwpwp.}l (qwu WJL l{hgwmnUWJ!lfi upwzwppp) ZfiiW­
llnt}'}jUJU uumghumu PWJPWJl{ht}lu O"W}llU\fntu t l{hg b"wl{wt ppl{wcrjlfi. npjl 
hhtnl.twfipntJ. UlllW2WUntU t 6 b"wtlwt wcrjuwppnt qwq. 6 GW\{Wt 2ntp u 2824 
4.Q )>hpumpJmfi: bph UJUlntl}Pwfi)>wphqhCil! l}Ilt{wcr t UJWhUJwfiuwfi uwnfiw­
pwfiwJjlG Jugmu l.t qw pptJ.wb"fijl wfihpw<thzm pwfiwqmpJntfi. WJU hwl{wuw­
pnt!l[! Ufimu t ntdp uh2: Swppbpntpjmuzf tll.Ujp pntjUp t{pw zfithtllu qwu uwn­
Gwp.wfimu l}WJWUnui t u).uipwjfi ZUilllllntpjWU }lfimbGu!ll{ntpjWfi lih2. np.J! 
pfi~UJhu WU\jhg. gwb'p 2hp.uwum{l6wup qbtqpmu fil{wqmu t : Umtnp.w4wa 
uwnfiwpwGwJpli UJWhbumubpntli tqwhtqwfi\{Illl uphp.ppg wpmwqplfllll 2h11-
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pntu. tutic\npp zU~wnntpjntU{! lJ.wqumu t Suq C02 100q UJUlllP l.Jllllupg ubq 
dluul{w {!Upwgpmu: bpb ppl{wa(ip ouzmli{! hwugt[ll 6 Uptintnpmlt, WUJW 
zUiwnmpJmlil! lilf.wqmu t ' hwu!lbtnlf. 3,3uq C02/10oq <twu: b}}b WJfl olizmul! 
hwuglijl 11 Uptintnpmp, WUJW zUiWllnt})jntU{! tppl{ {!fil}hwml{mu t l.t UJ.UlllUJ.fib­
PI! UwhwUmu bfi: LO}ll{wb"filt pwpc\p pw(iwqntpjwli wqqbgntpjntli{! WJUtnbq 
lJ.wUJ ~mfilt 6fizuwfi pwpc\pwguwfi hbm, npnl{hhml.t bpb unl{npwqwli oqwJltfi 
UJWJUWfilibpmu /21 % 02/ 6UzntU(! hwugt.fP 5 Uptintnpm)l, WUJW zUlwnntpjnt­
!l{! hwl{wuwp ql}llilt uwpmp ppl{wafi)l l.t 1 upfintnpm lifizuwfi qbuwmu 
ZfilwnmpJwfi )ltimbfiu)ll{ntpjwli(!: 

~bmwqnmmpJntfiUbp(! QntJQ b(i mlf.bt. np bpb utt2wlf.wJpmu ppl{wa(ip 
tqW}mttiwqntpjntti(! Ul{wqbgt[ll 21 %-)lg u):l(ill.t 14%. WUJW zliiWlllllJ)JWU )lfi­
mbfiupl{ntpjntU{! W quutmtulijl: b}}b zwpmliwqbfip tqwqwubglibt }}}}qwapfi(! 
U)lfi~l.t 4%. WUJW Zli~Wllnt}}jntli(! UU q(iwtl_wq)l, J!WJQ z!i~WDDl})JWli qn}tawlt.):l­
Q(! lJ.uUw hwtl_wuwp 1-p: i"l-w lizwfiw4mu t. np wpmwqptl_mu 1.t lJ.twlil{mu t 
hwtl_wuwp pwliwqntpjWUp watuwppm qwq l.t ppl{wa):lfi : lllmmqfibp(! 2P2W­
UJWUl1liJ. 11J:t2wtlwJpntu 1-3% }}}}tJ.walip UJWpntfiwqmp1wa qtuwmu 2alwnnt}}­
Jwfi qnpawlt.):lg(! pwpc\pwlimu t, npntJ.hbml.t wpmwqpl{wa watuwppm qwq)l 
pwfiw4mpJntti(! qqwl}lnpbti u4umu t qbpwqwligbt 4twtitlllll }}}}l{wafip pwUw-
4ntPJWfi{!: ~bml.twpwp UJtnmqlibp)l UJWhUJwUmul! 3%- ):lg tqwqwu pptJ.wcr)lU 
UJWpntliw4Illl Up2Wlf.WJpntu, np wnw2wpqmu bU npnz unpmbJtJ:t hwuwp 
wfiql.liwg)l hbmwqnumqtihpf! (l. Ubpl}lgj;!!I. 1972) 4wp)lp mli)l qqmJz tfmp­
c\wpquwli ubp unpmbpp tl_pw : 

Shuwqwli hhmwqnmntpjntfifihpf! gmJg hfi mtlbt. np htiwpwtlnp t 4WUJ 
hwumwtnht zlilwnntpjwli !Ilimbtiu):ll{ntpjWU l.t pptJ.wali}l UJWpntfiWlJ.lllpjwU 
up21.t hhml.tJWL pwUw6Ln1f 

npmhl].' 
V- zfi~Wlllll})JWU rl}tmtlllll wpwqntpjntfifi t. 
V m- ztiiWnntpJWfi wnwtl_btWI}ntjti wpwqntpjntU[!, 
Km- zti~wnwqwti :j>bpubfimfibplt hwumwmmfin. 
Co- ppl{wb"Up lumntpjntfi{!: 

liJu pwfiwc\hp qpw:j>pqwqwfi wpmwhWJU1111}}Jntfi{! qwuwqwfi hpUJbttpn­
tWfi t. np{! QDlJQ t mwwu. np p(i~ np mppntjpntU ppl{wafip fuUllll}}JWfi pwpo­
pwg11tUt! hwfiqbgfimu t zu~wnmpjwfi }lumbfiuPtJ.nt_l)JWfi pwpo}twguwfi{!. hb­
mwqwjntU UljU hwuwpjW ~p WQI}DLU zfiiUllllll}}JWU l{pw h UmjtipulJ. 4Wtllll} t 
qwfiqwqbgfiht WJil tqpngbul!: <l>npc\fiwqwu mtlJwtubpn npnz qb1.l.Wbpmu ~bli 
hwul!fi4Umu mbuwlJ.wU hhmwqnmmpJmfilibplt WPIIJntfipfibplt hbm. uwqwJfi 
tlhPI! UqwpwqptJ.wa mbfiqhfign UJWhUJwul{mu t: 

UNUWfWlll qwqft wqybgmPJniUlJ zli~wnntpjWli tlPw qqwl}lnptli pwpq t : 
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'Vwtu l.t wnw2 WJil wqqhgmpJntU{! lJ.wtutJ.wa t WJU pwfipg , pb hwumliwguwli 
UJ.IUlghull n"'p tlmttmu t qmutlmu UJUlllliJ.I!· bph hwztJ.wplJ.wJJ:tli utqUwpqwqhm 
!!UqntUbfip zfiiwnmpJwu ql}luwqmbp)ll}wJ)lfi wnwtlttwqntJfi pwpopl.llgmurf 
d!IU~ WJfi, qpw ZP2W!imu, ph'" 41J11Iw4mhp.!Ilt.J:tg hbmn: UfiqtJlwgp hbmwqn­
utllllUbp{! hwJmfiwphpht bfi , np 1IltfiilJ.t.Puwqmbp}14wJpfi <twuwfiwqwzp2w­
Umu COr!I pwUwqmpJntfi{! hwul.llpJW W wqqntu zfi~wnmpJUlfi l{pw. ftu4 ql}l­
uwl}mhp}lq)lg hhum 5-l 0% C02-I! qqw!lmpbfi litJ.wqtgUmu t zliil.llnwqllifi wq­
m!ItJ.ntpJntU{!: tllumtqUhp!IzP2WUJWUllliJ. upUntnpmmu wb"fuwppm qwq}l pl.ll­
Uwl}nt}}jWfi wtlhtWQUl.llfi qtuwmu uqqpmu mbllP t mUtUmu zUlwnmpJl.ll!i 
lJ.utpntlJ. pwpc\pwgmu, hbmwqwJnui WJq )lfimbfiuptJ.ntpJntfi(! wumflC)wfiwpwp 
[!fiqfimu t finpuwwg gwb"p uwqWJlllWlt.J:t: Sl.llppbp uthuwlt.J:t UJU1llli].fibp U1Wp­
php 6Lnl{ b(i wp6wqwfipmu U!Il.tGntjU pwUwlJ.ntpjwUp C02-lt wtJ.btwguwlil!' 
n1mz UJUlmqfibpp unm zU~wnnt}}Jntfil! 6Uzlf.mu t. UJmufibplt unm' ufimu wfi­
t.P.mlmtu. hppn{lilUbpp unm' pwpc\pwlimu: 

fiJpqw()Oh t., w()fuwppm qwq{l hwlfww{i!] wqiJligmpmzOy l}wJwfimu t 
upwumu, Rll Unpdwt U}}Untnpm!I hwuhuwU1lltpJWUJ! pptJ.wb"U):l pwtiwqmpjnt­
UJ! fil{wqmu t. }u~lJ. watuW}}}}lll qwq)lfir!' pwpc\pwfimu: i"l-w hwUqbgfimu t 
zU~wnnt_l)JWU . qwtiqwqhguwU(! L. 4tllliwlJ.mhp!I4wJ!IU wnwtJhtwqmJU}l mz 
tlltw hwufibtmfi: 

Uubfi till mbuwq UJU1DtiJ.PWfi2wpbqbtill JntpwpwUDntP unpm}l pbppfi m­
Up !Ipbfi hwmqwUzwlJ.wfi UJWhUJwfiuwU fiUJwumwl{np qlliqwj)lfi nb<t!Iu, np{! 
uzwlJ.l{mu t t.lJ.npoUw4wG bqwfiwqntJ.: P.hwp4h, Wjq nhd!IUtihp{! u!IL.fintjli 
Ull}tm)l hwuwp mwppbp bli mwppbp pliwql}ldwJwlJ.wfi UJWJUWiifibpmu l.t h}}b 
4wfi wpqbfi UJWmp.wum!InM!Iutitp, qpwlip mtlJwt UJWJUWfifihpnui UJhmp t 
WfiUJWJUWfi ozmlf.bli : 

P.fi~UJbu fizl{bg l{tp.Lntu, hbputm}14 t.P.w4 u}12wtlwJpmu zU~wnntpJwli 
hbmhwlipnl{ 4b"wtuu$ }}}}l{wafi)l uba UWU(! h 4wtJ.btwliw wajuW}}}}nt qwqp 
pwfiwqntpjntfi{! WjfiUJ}lult ~W$bpntl, np UJWhUJWCitJ.Illl Upbpp{! l.JJ.lilwfiw 
zfiiWhbqont_l)jntfipg : Uwqwjfi b}}b pfi~-np up UJWh, bpp }}}}l{wb"fi!I pwfiwq{! 
41Inmbfiw l{mwfiq}l zbUltfi, tumg fibpUIJ.t[ll npnzwlt.]:l pwUwlJ.ntpJWUp }}}}tJ.wb"!Ili 
(qwu uwpmp oq) h l.Jtwlil{lt watuwppm qwqp wtJ.btnpq pwfiwqntpjntfi{!. hUw­
pwl{np 41.Pfilt hwufibt Up2WtlWJPP U}}lintnpmp WJiiui}lup qwqup. np{! liUJWU­
mwtJ.np 41Jlfi)l mtlJwt OpJbqmp hwuwp: liJU bqwfiwq{! uwnfiwpwfiwJpfi UJWh­
UJWfiUwfi mbtuUntnqpwjntU qpmu t qbfiuwpwfiwqwfi bqwfiwqnl{ umwgtJ.lliJ. 
4Q.lf 4wu upwqfiiJ.uwfipnpbU qwpqwtJ.nptJ.Illl qwqwJ)lfi u)l2wt1.wJP wlitJ.w!lm­
U{!. pwlip np 4wpqwl{npl{mu t upwJU C02 -lt pwfiwqnt}}Jntfi{!. tl_bp2)llipu 
4twtiuwU up2ngntl_: liJu qbuwmu pli~nwfi C02 t qmmwlJ.l{mu Up2wtJ.wJpmu. 
WJtipwu tt 02 4twfil{mu t UJWhUJwtil{OIJ. opJblJ.mp lJ.Illlii)lg . WJuptipfi C02 : Oz 
= 1: lljU uqqpmfipml tt wztuwmbt t WllW2)lfi 4wpqwl{nptJ.nq qwqwj)lli U)l2W­
~WJpntJ. UJUl'l.WUJwhbum{!. npl! hwpuwpbgtl_ht tp WJU liUJwmwqUtppu Ufiq­
wwJp PUUl lfntJluq qltutwhbutWQllUlUlqWfi qWjWtip i"l-pmmnfijwfi tWJ!ll}lUl-
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mnp}lwJmU' WJU hqwfiwli}l hhq}lfiwquhp}l' j, . .Qlul}l u .Q.fithum}l 4.llll.U}lg 1917 
p .: UJll UIWhhuutl! pphfi}lg fibpqwJwgfimu tp l}mpp}lq uhfiJwq. np}lUiwuthpl! 
L. wnWUUlWIU! hhq}lfiwqfi\:ip."{! UIWUlht t}lfi qwqhlltfill hwum zbp.umq L. qwp.~­
Pht hhptihm}lq: Ubtuwppm qwq}lwlJ.htnJlll pwfiwq{! rpupu t uqlJ.ht pwp.ti oq}l 
U}l2ngmt.: Uju qhUIPntU U}WhUitufitiwfi WOW2Pfi zwpwpmu, qmmwqqmu tp 
wa{uwppnt qwq}l wfihpwdhztn pwfiwlllllJlJlllfi : Uwqwj!i pwfi}l np WJll pw­
fiwqmpjntU"{! unqnp.wpwp ~tp. qhp.wqwfigmu 5-6%-"{!. mp.hu!i h!iwp.wqnp. tp. 
UIWhUiwfiht ppqwafi}ll!wfiwqmpJntfil! n~ UIWqwu, l!Wfi 15-16%-}1 uwhtlwu­
fihpmu: lfpfintnpmmu qwqwJ}lfi pUllJ.Wtyl}l~fihp.}l {!!ipwgpJ! U}hmp t hwuw­
UIWtnwu{uwfihp hhutuJWl qpw~}lqpfi (fiq 24): 

~o, 

0 
% 
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"'-.. co, 
5 CO: 

2 4 6 H 10 12 14 Op 

"Uq. 24 U}lw\}11110Wfi}l qwp.qwqnpll1111 qwqwJ}lfi li}l2wlJ.wJp.mti 
C02 u 02-Pt!UPWQPI!: 

% 
20 

15 

10 

~ co, I 3 S 7 9 11 13 15 17 19 21 23 25 

"Uq. 25 . bpqq1111tiwfi]l qwpqwqnpt11111 {ugp. u{uhtiwfi u qwqwJ]lu 
PUllJ.Wlllllti fi hp}l J!fipmgpl!: 

co, 

Ot> 

U}lW\}1111UWfi]l qwpqwqnpq1111 qwqwjP,fi U)12U1tlWJpfi ntfiP, tilt zwpp ph­
p.ntpjntfifihp, npnug]lg wtihuwqwphnpfi WJU t. np ppqwafi]l pwfiwqmpJDtUJ! 
hfiwpwqnp ~t )12tguht up.fi~u ulllwumwt{np' 3-5% -]1 uwhtiwfifihpJ!: b}}h WJU 
umJfi bqwfiwqfi oqmwqnpb"hJlm wb"{uwppm qwq}l wtlhtnllll pw!iwqmpJmUJ! 
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rpupu uql{l1 wqmn}l u}l2ngntl qwu WJU l!twfitl}l hwumtq uwppnq u qwqntntUI! 
qnUUihfiuwgtl}l wqnm}l u}l2ngm{. qumwg4l1 hpl!l!1111tiwfi)l qwp.qwtlnp.mti : UJu 
hqwfiwqnq hfiwpwtlnp t umwfiwt wa{uwppm qwq}l L pptlwb"u}l pwuwqmp­
jntuuhp}l gwfiqwgwa hwp.wphpmpJmu: 'Uztlwa hwfiqwuwfipfihp.n.tu fiUiwu­
mwttnp qwqwj}lU U}l2WtlWJp' J!Utn pptlwb"(ip L. wa{uwppm qwq)l. qwphllt t 
umwfiwt15-20 optlw J!fipwgpmu (uquwa {umgJ! hhpuhm}lqwgfihtm U}tuh)lg): 
Q.wqwJpfi pwqwty1}l~fihpp J!fipwgpJ! 41Pfi}l hhtnuJwm (uq.25.): 

bpqwp.wmu UIWhUiwuuw(i mh{uuntn@WjntO Uha uzw(iwqmpJmu mfi}l 
pbppwhwtlwp}lg wuu}l2WUihu hhmn h(iwpwt{np}lfi ~wl}l wpwq UUIWUtnwt{np 
qwqwjpu ul12tutlwJp}l umbqamtiJ!: P.uq uqwpwqpqwa hpqm qhUIPhpntti tt 
fiUiwumwqnp qwqwJ}lu nhd}lti qwu ~}1 umwgqmu. qwti tt umwgqnui t 2-3 
zwpwpqw J!fipwgpmu: UJ'lUIWtnciwnnt{ wnwtlht fiUiwtnwqwhwpuwp t pfiw­
qwfi qwq t{wnhtnt Ul12ngnq umwuwt C02 L. hwtiwUiwmwu{uwu tizwqmti}lg 
hhmn WJll qwqJ! fihptiqht uwnuwpwuwJ}lfi {umg : UJU qhUIPntti. qw{uqwa 
{ugp uhampjmu}lg L. C02 WJlU1WllPtl1111 uwpp}l (qwqwqhuhpwtnnp}l) hqnpmp­
JlllUpg . tugnui UUIWUUlwt{np qwqwj}lU U}l2WtlWJP huwpwqnp t WUIWhnt{ht up 
pwu}l awu}lg . up()~ I.. ti}ll!w!i}l opt{w J!upwgpmu (uq. 26.): 

% 
20 

I 2 
15 

10 

12345ti7~0p 

'Uq. 26. Uatuwppm qwq wptnwllPI111 qwqwqhuhp.wmnp}l up2ngnt{ 4:Q.lf-}l 
umtqauwu utuhUwfi u qwqwJJlfi pwqwqp}l~uhp]l J!upwgpJ!: 

'UqwpwqptJ.wa UJWhUiwfitiwu tqwfiwquhpmu qwqwJJlu ti}12wtlwJp]l 
pwqwty1}1~uhp}l pwfiwqmpJntfi[! qwpqwqnpt{nui tp wphhumwqwunphu: Uw­
qwJfi. hph UitnntllJ!Wfi2wphqhuJ! mhqwqnptl}l upfiphp}lq npnzwqp qwqti]l L. 
hwummpJwfi pwqwup}lg UJWtnpwumt{wb" Ulllllfllwqfihpmti, npnfig UIWlllhpu 
muhfi [!UUlJ:UUlWqw(i pwl}lwughJlUU}}JlllU C02 u 02 qwqbp]l fiqwmtiwtip , w­
UJW qwqwJ}lfi' unt{npwqwu tip!intnpm}lg mwppbptlllll ti]12wtlwJp. qumhqm{]l 
wnwug 4.11IltiuwtW tiwufiwqgmpJwfi: liJu uqqpmfip]l t{pw t h]luut{wa. WJu­
UJhu qn~t{wb". ~L.wl}mtut{wb" (unqp~}lqwgt{wb") qwqwJ)lfi ti}l2wtlwJpJ! (UCl-U): 
UJu umhqblj_mti t 30-60 ti]lqpnfi hwummpJWU lllnllttv}lthfiwJ}lfi pwqwfip}lg 
UJWUlp.Wutnqwc} UlllUJPWqfihpntti (n~ tihc} tnWJ:UUllll}}JWU) ll!UllllllJ!WU2WPh-
1J.hU UJWhUJwuhJlm: 4:wfutlwb" Uill;lhUiwutl1111 opJhqmp. u pwqwup}l hwuumtp-
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Jmfipg' qwpb1P t umwfiwt fiUJ.wumwtl_nppfi unmbgfiill]_ qwqwJpfi UP2WtlWJp: 
q.tptiwfiwgp qpmfiwqwfi 3 ~tfigtU (1972) hwJmfimu t. np hUwp.wtl_np t pw­
qwfipp WJfilll}lu}l {lfimpmpJmfi qwmwpht. npUJ.buq}l UJ.UlDtqfibp}l UJ.WhUJ.wfi­
uwfi nfipwgpmu qpwfigmu qnunwqtl_lt 5-7% pptl_w<)pfi u 3-5% wbfuwppm 
qwq. Dp [!fiqhnuq UnmbfintU t fufionpbfint UJ.Ullllqfil:ip}l UJ.WhUJ.WfiUWfi fiUJ.WU­
UlWtl_ll}l u}l2wtlwJp}lG: liJu bqwUwqntl_ UJ.mmqpwU2wpbqbG UJ.WhUJ.wfitwu 
UUtUJ.Pwqfihp}l mwP1111ntl)Jntfi(! lUJ.hmp t wfigG}l 5-10 qq-}lg: Untl_npwpwp 
funphntp11 t mptl_mu 2-3qq UlWpnqntpjWUp mmqpw4}1 Uh2 UJ.UlDtqfibpJ! zwpbt 
ubq-hpqnt zwppntl_ (fiq.27.): 

uq. 27. lllntlitp}ltWJpfi l)WqwfipmU UJ.UlntqGbp}ll}lwpbpwtl_npntUJ!: 

liJU ohntl_ l}lwl}hl)Wtl_nptJ.w<) UJ.Ulntqfil:ipp l:ipqwpwmu UJ.WhUJ.WfiUWfi hl:i­
UlWQDUllltl)Jntfifil:ipJ! uhb uwuwup mwptl_ht hfi tuGllnphfim L. mwfill}l UJ.mntq­
fihplt tJ.Itw : ~fiWJW<) fipWfi . DJ.l hbmwqnmntpjntfifibpp qbpwqznDI]_ Ub<)WUWU­
fintpjWfi wllllJmfipfibpfl bqbt bfi qpwqwG. uwqwJfi WJU bqwfiwq{l ub<) mw­
p.womu llt qmbt: Ubp qwpb'J.tpntl_. UJ.WUlQWll(! wzfuwmwmwpntl)jntfi(i t: 

Unw2wpqtl_bt t fiwu WJU bqwUw4}1 UJntU mwpwmbuwq{l' WJfi t 20-25 qq 
UlWJlllllllll)JWUp wpqqbpp qwu 250-300 qq UlWJlllllllll)JWUp pbnfiwpqqbpp 
fibpumU 40-60 Upqpnfi hwumntpjWUp UJ.DlPtl)}lthfiWJpfi l)WqWfil)}lg UJ.WUl­
pwumtl_w<) fibJ.lllllpfibp}l ut2 UJ.IDDU} UJ.lilhUJ.wGbm: liJu hpqm qhuwmu tt UJ.n-
1Ptp}ltbfipl)wqwlil)}lg UJ.WUlpwumtl_mu t W!lliilP qwu pbn(iwpqi\ll fibpppfi UW­
qb!lhUJ! qpqfinq ohntl_ fibJ.lllllp. Dill! UJ.bUlp t ntfibfiw wpqq}l pwpllpntpjntUpg 
bpqwp tqWUlbp: lijli tgUbtnt9 hbmn tJ.bp}l(i bWjphp{l bWtntU b(i UJ.IDDU}Uhpp 
tl_pw . utqumu. nptqhuq}l orm l}lmwqfihp lwnw2wgfip L. Ul}lUq qwUJ.mU, qwo 
wupwgfimu 4UJ.lntG dtuUJ.wtJ.bfi}l up2ngntl_: Cwm qbumhpmu. wnwfillfiwUJ.hu 
bph l}lwpbpwtl_npntu b!i UwfuoJmp lhntJ.wgtJ.wb' UJ.Uln1l}UbpJ!. qpwUg tl_pw mb­
qwqptl_mu t l}lwphpwpqpp 2hpm. npJ! b'wnWJntU t npUJ.bu qnqbfiuwgti_Ill]_ 2PP 
qwl)}lt fihp}l 4twfi}ll: 

uztJ.wb' llhntl l}lwpbpwtJ.npDLUJ! qwmwphum. wnwU6UwUJ.hU l}lnl}p lllW­
pnqntpjwfi mnUJ.Pwqfihpntu. npnz <twuwfiwq wlig fiqwmtl_mu t. np tnnUJ.PW4-
fihpntu umbqb'tlmti t upUntnpm}l finupwgmu. L. wJU IWUJ. 4UJ.lmu t UJ.mmqfih-
1tJ!Ii: liJq hphntJlll! pwgwmptlmu t mwpphp mhuwfi4Jmfi!ibp}lg : Unw2}lfi pw­
gwmpntpJntfit! mtJ.bt t :ppwfiupwg}l q}lmUwqwfi lll.lfwpubthU[! (1960): upw 
hqp.wlJ.wgntl)Jntfip. hpuUtl_w<) t wJfi l}lwump tl_pw. np UJ.nllttl)}lthfip l)wl.flwfigh-
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J.lunl)JmUg wb'fuwppm qwq}l Uqwmuwup wtJ.hlli pwpop t. 11wU l)l)tJ.wbfip 
Uqwmowup: ~wgp qpwfipg zfilwnntpJwfi qnpb'wqpg[l (wpmwqptl_w<) wb'­
J:uwppm qwqp hwpwpbpiLtpJntfi{! \ttWfitl_w() pptl_w()fip pwfiwqntpJWfi{l) Ubi)" 
lt: UmhqblJ.wb' UlWJOwUUhpntu' bpp b'wl.fwtntl wtl_hlll zwm l)ptl_wb'pfi t 4twfi­
l.fmu. pw!i wpmwqptJ.mu t wbtuwl)pnt qwq. mnUJ.pw4}1 UJ.Wmhpfl hUJ.tlmu b(i 
UJ.mntqUbppU: liJu qhuwnui mmqpw4}1 Ubpumu pwpapwUmu t wqnmp uwu­
UwqwJpU nUzntU{l. WJfi qmpu t qwwu pwqwfipp U!WIDhpp UP2Dtl u phl)uW4J.l 
l{wqnmtuJ! UJ.WhUJ.wUtl_mu t: gwgp UztJ.wb'pg, t.fpwg hwJmfi}l q}lmfiwqwfi 
mbfufintnq q.. lfwqwztl_lt1PU. np{l umbqbht t WJU hqwfiw4}1 3 mwpwmhuwq' 
«~}lnl.fwqmmu 1», «g}.mtl_wqnuti 2» L. «lllntlttlwqumhp>> wfitl_wfimufibpp mwq. 
hfil)wqpntu t. np UJ.nllltppthliwJpfi mnUJ.Pwqfihpmu tJ.wqnmuip wnw2wgmul! 
U!tnntqfibpp uwqhpbupfi UJ.WhUJ.wfiti_Ill]_ wqnm :pppunq tiwUptfihpp qnpbm­
fibntl)JWfi hhmuwGp t: 

~wztl.wpqfibpfl gmJg hfi mtl.ht. np npUJ.huq}l {!fimJUlilwqwfi pwl}lwfigh­
tlintpJntU mfihgnq pwqwfil)fibp.pg UJ.WUlp.wumtJ.wb' mnUJ.PwlJ.fibpntu umbqblJ.P 
l{q.lf-p huiuwp wuhfiwmwpwbtl.wb' U}l2wti.WJPI1' 5% C02 u 3% Oz (uG.wgw<)fi 
wqnm). WJIJ pwqwfipp' ppl.fwbfip fil.[wmuwup l)WijlwfigbJ.luul)JWfi hwpwpb­
pntl)Jntfi{l (a02) wbJ:uwppm qwq}l fiqwmuwup pwijlwfigh!lnupJWfii! ( a coz) 
Ulhmp t qwqu)l 0.28. 

a. 
~=28 
Uco2 

Qfiq npntu. {!fimpnqwqwfi l)WI.flwfigb1ltntpJwfi qnpb'w4}lg{! wbtuwpl)nt 
qwqp hwUWJl 1-3 qq mwpnqntpjWUp UlDUJ.PWqfibp)l qhtqpntU, Ulhmp t hwuw­
UJ.WUlWuJ:uwlip 0,003-0,005, 20-25 qq wpqqbp}l fihJ.lllllp]l qhummu· 0,01-0.013 
u/24 muu.up(i: Ubq mnfifiw tqiDlllq Ulllihbtnt hwuwp [!fiqhwfintp uwqbpbUJ! 
UJ.hmp t qwqup.· mnUJ.Pwqfibpp hwuwp 100, puq wpqqbpp fibpqppUhp)l hw­
uwp40u2: 

~(ilU!hU wutl.hg, fiqwpwqptl_w<) UJ.WJUWfiUbpP,fi hWUWU!WUlWUI:uwfinui t 
40-60 u}ll}pnU hwumntpjwU tqn1]1lp}ltbUwJ}lU l)WqwG!)J!. npU mfi}l pntJL 
uhfuwU}lqwqwfi hwmqntpJntUUhp 1. hhzmmpJwUp ti_UwutJ.mu t wpqqhp}l 
UwgwnUh11il qwu l)bqmq UJ.tnn1l}Ubpp UJ.mqwqnl)bp)l qnqu)lg : ~ulJ. bpb tl_bpgtl}l 
wtl.htlt hwum UJ.Wmhpntl. pwqwUp. WUJ.W WJfi w hwUWUJ.wmwutuwfi}l pw­
ijlwfigh!lmtl)JWfiJ! UbpqwJwgl{nq tqwhwU2fihppfi. u qpwfigmu UJ.IDIUIJ.fl qw­
pnq t zlilwhh.qo 1Pfiht: liJu qpntpJmfipg tw hfi wnw2wpqht ~pwfiupwgp 
q}lmfiwqwfifihp tll.lJwpuhthfig u ct. lhpbfipJntpJbfi (1966): Swppbp mwpn­
.qmpJwfi wpq.qbpp qwu pbnfiwpqqbpp hwuwp' 50 qq-pg upfi21. lm,fipwfip w­
lllli2WP\tht b(i UJ.W!lqbp, npnfil} UJ.WUlpwumtl.w<) bfi hwum' Upfilu 120-200 Upq­
pnfi hwummpJwU UlDlPtPlithfiwJpfi qwu wnpw.qwUppg. npnfig UJ.WmhpJ! hw­
UWJIJW 2bfi <<zfilnuh>, WJu}lGpfi wGpwl}lwGg bG COz-lt u Oz-p hwuwp: OpUJ.bu­
q}l UJ.UlDtqfibpp hwuwp umbq<)tl_}l Gtqwumwtl.np qwqwjp(i up~wtl_wjp . WJI} 
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UJWpqbpp UJWUlbppg Ub4}1 qwti bpqmup tf.pW }}IUJ.Iiqmti t «UJWUlnthWfi», nppfi 
l}lwqglimu bU. hwtiwUJwmwutuwU {!limpn@ pwl}lwligtuuupJmli mlibgnq 
PUUJ.wfip' qp.'}>mqnp !UJwmmhwli/, npmbq}lg h mtq}l mlitlimu qwqwl}lnluw­
fiwqmpjntli{!: ~wuqwfiw\]1 t. np WJil pwqwlipp pwl}lwligb\]lmpJntlil! UJn\]lt­
PPthfi}l hwutuwm ll{bmp t qqwtl1npbli pwpop \]lfip : fipll{bu qwqwqmp~­
qp.'}>mqnp hbq}lliwqlibpfi wnw2wpi.Jbt bli oqmwqnp(}bt up\]li.Jnliw-I.Jwm~mi.Jw­
Jpfi ttwumnubpnq fibp(}(}qw(} qmnp: Uju pwqwlipp pwl}lwlightllntpJmlifi t 
UUUl 0,6-0,8 ti/24 c:huU Upfi , puq 1 Ulnfifiw ll{UlUillll{Whll{wfibtnt hwtiwp wfih­
pwdbzm uwqbphut!' 0,6 u2

: 

Cwm qhll{Phpntti WJU m}n.qp ll{wpqbpli oqmwqnp(}mu bli n~ npll{hu fibp­
qpp. WJL npll{hu «ZWlliPI.J»: Oppliwq, tipli~h I mnlifiw UJ.Ulntq ll{Whll{wfib\]lu, 
WJil ll{WI14I! (}wtll.mti t. hwmw4}lli llPllntti mwi.Jqpp. WJfimhhmh zwpqmu hli 
wpqqhp{!: Qmqwhhnwpwp pwpopwgqmu hfi ll{wp4}lll{wmhp{!: Lp}l4 pwpo­
pntpJwtip wpqqhp{! zwphtntg hhmn qhph}l tiwupg ll{WP4I! hwqwpqmti t h 
lllllfiq 4wllltlmu (liq. 28): 

"Uq. 28. llln\]ltppthfiwJpfi UJ.Wpq qwqwqmp~ ll{Wmmhwfinq: 
1- u]ltipbw]llf "2lilniJ" tqwplf, 2- qwqwqwftl IJft!pmqnp, 3- wp!JIJ, 4- wwlfiJftp, 
5-ljJwpbpwpnliJP, 6- tibppftu lfpOnJnpwft lfwql.fiJ lWI/JbJm juniJmfwlj: 

U]lfi~h WJdU wnw2wpqqht bli WJU bqwliwqp zwm mwpwmbuwqfibp, 
pfi~UJ.hU {!fimpwqwfi qwqwpwl}lwligbtllntpJmfi mfibgnq lijmpbp}l. WJUUJ.hU tt 
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qwqwqmp~ «ll{Wmnthwfip» ll{Wtnp.wumuwfi mhuwi.Jhmpg: Uhp qwp(}).lpnq 
ll{Whll{wfiuwfi WJU hqwfiw4I! utp. tp.luuuu qwp.nq t mfihliwt np.nzwl.JP hb­
nwfiqwp l}lnpp mwp.nqmpJwli ll{tnqWU{Whbumfibp.ntti: 

Q..wqwJpli nbdpup qnp.(}nlil! pfifiwpi.Jh\]lu ubfip qwfiq wnwfip w(}luwppm 
qwqp h ppqw(}fip tlp.w: tpllthli)l uwupfi WMhfi tunull.bt tp: Ubqwfip tuwqnq}l 
ll{WhU}wfiuwU mblulintnqpwJmU qppwnqmu t (}WpwJpfi qwq{!. np{! 
twfifiwp.ql.fP wnwfiopli: 

7.2.4. LIJ.mhUJmUumu shnqntpJntup 

LO-wpu @awi.Jmu uwnliwpwliwJpli UJWhll{wliuwU qpqw(} ll{mmqpwfi2w­
pbqblil!. qwfiqwqbgqw(} nppunq. wligfimu t WJfi pntnp. tlmtthPI!· pfi~ wnwfig 
2hpuwum}u'iwfi}l P2hgtiwfi. WJUpfipfi hwumliwgmupg upli~h qhpwhwumfiw­
gmu h pwJpWJmti : ~hmhwpwp ll{Whll{wfiuwfi mhnqmpJwfi qnp®fii! hu lib(} 
lizwfiw4ntpJmli mlip uwnfiwpwfiwJpfi ll{Ulll.Wll{Whhumfibpp WMJntliwqhm 
zwhwqnpWwli mbuwfi4Jmfipg : UJq mLnqmpJwfi uwhtiwfiwl}lwqmul! UJ.WJ­
uwfiwqnpqmu t tip pwfip WJL qnp(}nfi(ibp.nq, np.nfigpg qwphnp.Wqnljfibpl! zm­
qwjp qnfijntfii.Jmntp.Wfi h Uphp.pp Wl.lJPWfipWjpfi npwqfi bfi: lmfijntfiqmntpW 
wuhtnll. hwuqwfimti hfip zmqWjntU tnpp.nq ppw@awq{!. WMJUp obnfimn"'t t 
mtlJwt UJ.Whpfi ppwguwfi fitpqwjwgfibt ll{Whll{wfiqnq wpmwqpwfipl!: Ull{­
pwfipwjpli npwq wubtnll. hwuqwgqmu t WJfi pntnp gmgwfipzfibpp hwuw\]1-
P.l!· np.nfignq UJ.WJUwfiwqnpqw(} bfi ll{tnmqpwfi2wpbqbfip ull{wnnqwqwfi wp.­
<Jwfippfibp(!: liJU bplJ.m hwui.JwgmpJmfifibp}l ut2 ubpm ltwUJ. qnJntpjmli mfi}l. 
1a. ll{WhUJ.wfinql! UJ.bmp t l'i).lzm I!fimp.ntpJmfi qwmwp.}l: Op.pfiwq, qnfiJmfilJ.­
uunpwJ}l mtuwqbm}lg fiUJ.wmwqwhwp.uwp. ~t WU}PWfiPI! zmqw hwfibt. puq 
Upi..Lfinljfi dWUWfiWq WJfi qbphwumfiwfintU t. hfipwpqqmU UWfiptWpWfiW­
lJ.Wfi lJ.wti .'}>pq}lntnqpwqwfi l}l~wgtiwfi: ltwti zmlJ.WJntU ll{WhWfi2Wpq t qqwg­
qmU ll{Whll{wfiqnq Wll{PWfipp filJ.WUlUWUp, uwlJ.wjfi ll{Whll{Wfiqnq Upbpp{! 
qtm\a.u ohnp W pbpbt hwmqwfizwqw(i Ull{WnnqwlJ.wfi hwmqntpjntfifihp{!: lfn­
UlbgntU{! bpqnt qblllPntli tt ll{htnp t \]lfip wfihwmwqwfiwgqw(}, np{! otnn t 
pbpqmu upupwJfi l}lnpop up2ngnq: 

7.2.5. Oqsmqnrbr[nq smrmu 

11l.mntqpwfi2wpbqbfi}l ptpnwhwqwn].l. tlmtuwqpuwfi. UJ.Whll{wfiuwfi 
qlibtm qwu lip.wguwfi UbplJ.wJwgfibtm hwuwp oqmwqnp(}ll.nq mwpwfi U}hmn 
t bWUWUJ.WUlWUluwfip Upbpp)llJ.bfiuwpwfiwqwfi hwmlJ.ntpjntfifibppfi: 

11l.mmqpwfi2wpbqbfi)l huiuwp. oqmwqnp()ll.nq mwpwjpli libplJ.wJwgqnq 
ll{Whwfi2fihp1! pwquwp}ltl tu : "Uzblip lJ.wp.hnp.wqntJfifihpl!. 

- lijntp{!. nppg U}Wmpwumqw(} t mwp.wfi. ll{hUl12 t pntJtWtnpb\]1 tllfi)l 
ufi(iqp hbm zl}lqbpu hwuwp, 
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- UJ.htn}2 t mutuw hawpwqnppu ~wl}I pwpc\p oqmwqwp bluqw( uhpppu 
bluqwllt hwpwphpntpJmuJ! wpmw}2pu mut}wwu. 

- b-wqwllt oqmwqnpWwu pwpdp qnpbluqpg' qmw12wzp hwpwphpmpJnt­
u]! wpmwp}lu mut}wwa. 

- pwpdp qwuqt}wb-p qnpmuqpg' qtnW}2W2P hwpwphpntpjntU]! hWUW}2W­
zpu , 

- hwpwphpwqwu ftmuwqmpJntUJ! qwpqwt}nphtm hwmqntpJntli, WJUpu}21i 
tnwup wqhtQml]wJpu ftmuwqmpJntliJ! L. )unuwt}mpJwu UJ.wl]wunJlllll 
dtuuwuwq WJU wpmwqpp 2P2WUJ.Wlflllll liP.2wtlwJp, 

- oqmwqnpb-hllt lltup pwquwpPt\ wuqwu, . 
-lltu}l Il11'liwgqmu l}In)uwqpblltu. qwpuwl]wqnphlltu L. wnu. 
- 'liw}2p'liwli . tlJ.wguwu L. w)umwhwliuwu tlipwpqqhlltu UJ.WhUJ.wup pp dhJ! 

L. wupmpJmliJ!. 
- ~mfibuw 4Illl'liliwqp hnm. 
- ~m(it(iw uwgwnfihp qwu wupwgfrllll UhtnWilJW qbmwtfihpp qmpu 

ggt}wb- uwubp. 
- wnwfidpu qbmwtfibpp 'lip2h pllJlfit}wb- wpWfi}2fibp]! hwUwUJ.wmwu)uw­

fib(i mll.Jwt UJ.lDDU\I!WU2WPhllhliP ~wl}Ibp)lfi h ~UJ.Wtntiwnbli Ub)uwfipqw­
qwli t}uwuqwb}2fibp, 

- ppbfig wpmw}2)1fi ~wl}Itpm.J. hw'liwUJwmwu)uwfib(i \}m)uwqpw'li)12ngfib­
PP pwl}I}2bp)l ~wl}Ibp)lu . 

- linpliwt qwqwl}m)uwfiwquwli L. uwnJ! ol})l fibppwl}Iwuguwu huwpwt}n­
pmpJmll pfidbnbfi : 
li]U UJ.WhWU2fibpp gntgwqp qwpbllt t zwpmfiwlJ.bt: f!WJQ, )lfi~UjbU UlbU­

fimU blip, qpwfip pntnpfi tt UUJ.Wmwqwmqqqwb bli U}tnnuwwliC?wpbqblip n­
pwqp llnpliwt UJWhUJwliuwfip: 

"Y,bpnh)lzJWt UjWhWii21ibppli npnz ~wl}Int} hWUWUjWUlWU)uwG.ntU t \}IW]\0-
JW qwu wump qbmwtlibpp qpw hwqw}2t}wb umt}wpwpqpJw mwpwu: fipnz 
qtuwbpmu oqmwqnpb-b!lt t u}llipbmpq UJntJ.lubplibppg UJWmpwumqwb mwpwli: 

ubpl.J.wjntUU .t.WJWUmwli)l <_wlipwUJ.bUlntpjWU uwnliwpwliwjpU mlimb­
umpjwli UbC? oqmwqnpbt}nq mwpwli G.ntjlili t. )lli~ liw}uq)lli IuU<.lf UJntU 
hwfipwUJ.bmntpJmfifibpntu: 

tllmmqG.bp)l L. ubqwfi}l }uwqllJl}l hwuwp fiw}uwmbuqwb mwpwfi UJbU1}2 
t ntfibfiw hhmhJWt ahbpp U ~wl}IhpJ! : 

Unlmwrbfi mwlmlmfihn (ptnfiwnlmbn): tlltmp t UJ.wmpwuuuiwb- 1Pfibfi 
hwqw}2ntfll (12wfiqntfll} ubmwllJw hpufiwquwJ:u12P qpw' mw)umwltJw qwfiqw­
qwt}np U}wmbpnq. hwmwltml. L. qwl}Iwpp~m.l_ (qwu wnwfig qwl}Iwpp~)l}, pfi~­
tqhu fiwh blutntfll hJuifiwquw)up mfihgllll l}J.WJlfiJW qwfiqwqwqnp hwmwqnq 
(qwl}Iwpll~nqqwu wnwlig qpw}: 

<l>wJlDJW pbnliwpqqbpp h}luG.wqwfi ~wl}Ibpp UJ.bmp t hwUwUJ.wmwu­
)uwfibfi wq. 17-p mll.Jwtlibppfi : 
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Ur/}nwwlj 17 

tllmmqlibpp hwuwp fiw}uwmhuqwb l}IwJmJW pbnliwpl.J.f\bpp ~wl}Itp.p (uu} 

Q-wpwppUlWJpfi \..bppJtfi !WI}lbjl(! UU "=' )Wtflh!l!l, uu ,..:. 

"" CJ :g. 5 
3 CJ "" "" c:!l "" ' E: :3$ ,.,..~ s ... "" c:il "" 3 3 5 "" = E 

~ = §: ~Q ... """" ~ E 
..., 

I 
Ql. 

.g.g. i e ..., 
[ ... 3 ;3 g, ... §: [c:il e .§.CI. ~ 

3"" :3"" = 3"" tl 
.0 ...., 3 

E' 3 "" .0 .;:;r "" c::. 3 .::1 -v 
..:>' E c::. [ c::. 3 c::. ~ en 

"" a. "" 
Ulll 5-0.45-1 1240 835 750 1150 740 605 0.52 95 0.45 

UITJ 5-0.45-2 1240 835 750 1150 740 605 0.52 75 0.45 

1240 835 920 1120 715 780 0.71 115 0.60 Ulll 5-0.60-3* 
lr. hw-*-WJU pbnuwp~llf! liwfuwtnbUI/w(} t limpp ~wnmgtfwbp mubgnf1 UJWnlf1Ubp}1 

tnWUJWntlllihpft hwu'wp, npnup uwfuOJ1l1/l tfmpp WWpnf1nlPJWU IIIWpWJfl lfbp f!JpWU 
l[fttfw~mlf tnlillwtfnptfmli bli pbnliwp~llft lfbp: 

~~ 
s::'3 ,::r'<=) 
C::.3 

::;l..C: 

N 2-1 

N 2-2 
N2-3 

N 3-1 

N 3-2 
N 3-3 

N3-4 

N22 

Ur/}nwwlj. 18. 
.t,fiqwqnp UJlfiDU).Ubp)l hwUwp uw}uwmbuqwb wpqqbpp 

utp.12p.a iwl}Ibpp (uu}: 

s ,.., 
ch. 

*' 
a. 

= CJ !!e~ a.§J Sl ltwnmgqwb'pwJJtfi wnw!l6fiwhwm\jntf!Jntfifibj1{.1 C::.<.::S 3 ... .g"" .0 ... .g. ,.,..s; c::.C:: 

E 3 ..., 

.S d, ;3 
10 

t.l,WfiiJW\jw6L.: tiw\jWUlWUWUb(l(! hwtlwpqwO b(l 2 

570 380 152 32.9 wpmwpJtfi zbpmW61llJ.bpJt qpw: ltwl}lwpJt!ntl \jWU 
wnwfig IJPW: 
t.Lwfirp.u\jw6L.: tiwljwmwuwubp(! hwtlwptlmu bli 2 

570 380 152 32.5 
fibflllltfi bnwfiJtum zbpmw6nqbpJt qpw: Ubpbfiw· 
jWQtlWlr hwqwpuwfi dwuwfiw\j tlbpL.Jt UWUntU pJt-
pbl'UW dwwwl)b!.iml wupwgl}ntU t 2 JbpU1W6Jill: 

570 380 266 57 .6 
t.Lwfirp.u\jw6L.: tiwljwmwuwubp(! hwtlwptlwlr bfi 2 
wnmwnllfi Jbpmw6nnbPilllPw: 
t.Lwfil}w\jw6L.: tiwljwmwuwubp(! hwtlwpqmu bli 2 

570 380 266 56.9 
fibpppfi bnwfiputn zbptnlU61llJ.bpJt qpw: ltn!J.Wjpli 
UJ.WUlbpJt. hwmwljJt L ljwtlJwpJt(}l tlPw ubmW'l.JW 
<twwwllbfinl} wupwqtlmu t 2 zbJ1tnw6nr]: 
vmJfi(!. Jtfi~-np N 3-1 wpljrm· 2 zbptnwllnqbpJtg 

570 380 266 57.6 
\jwqutlwlr qnmJtml wupwgtlwlr: vwtuwmbuttmu t 
OwJpwqmJfi hJntuJtu L. WJl qwjpbp wmuphtm hw-
uwp: 
f!wg, l{WUIJW\jw6L.: tiw\jWUlWJ~fi UjlUtnbp{! hw-

475 285 245 32.5 
qwpqwb bfi bpljm fibpppfi zbyunw6nqbpJt ttPw: 
-!,wmwljpfi 6wljwmwuwubp.Jt tlhpb-tlmU Ubtnw'l.JW 
dwwwtl.blin_tl wupwgtlwlr t 2 -wltwfi ]bptnw6fm: 
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f!bnfiwplJ.qbp!l mwtumwlj_(ibp!l UWj}JllllpjWfi WUUlpoWfi{! UJhtnp t lPfill' 
fibpu!lg 5-pl}. :qpupg 3-pq qwu!l: 

Unl.mbp: luu&npp. mwfi&p, ubplJ.L.pllt UJUUltqubpll bplJ.wpwmL. UJWhUJwfi­
uwfi hwuwp uwtuwmbU\J.wa bu N 2 L. N 3 wplJ.qhpf!. nJlllfip UJWUlpwumtJ.wa 
hfi pwpwlJ. mwtumwlJ.fihppg L. wupwgtJ.wa' ubmwqWLWJllltJ.: N2 wplJ.qp Uhp­
p!lfi 2_wl):lhpfi hfi' 340x380x266 uu, awtJ.wuf 54,6 qu3

, wnwtJ.btwqntJfi mwJlll­
qmpJntfi{! 35 lJ.q t: 

'b2tl.wa UJUJllwmhuwqfibpll mwp.wtJ.npuwfi hwuwp oqmwqnpatJ.mu tfi 
fiwL. up 2wpp WJL wp\J.I}hp, nJlllfig i_wl):lbpf! L. UJlilmpwumuwfi wnwfi&fiwhwm­
qmpJmUfibpl! pbpl.J.wa hU wq.l8-mu: 

f!ntnp fi2tJ.wa Wp\j_qbpp fibpppfi Uwlj_bpbup Utuppntpjntfif.! (nqnplj_ntpjnt­
Uf!) UJbmp t lltfip n2_ UJwlJ.wu. pwfi 4-5-pq qwup: 

UbqwUP, luwqnqp L. lJ.nppqwUJmntqfihpll hwuwp fiwfuwmbutJ.wa bfi Nl 
wplJ.qbpf!. nJlllfig fitpp!lfi 2_wl):lbpfi bfi 475x285xl26 uu. awtJ.wuf 17.1 qu3• mw­
pnqmpJmfit! upfi2_L. 10 qq: liju Untjli Ulllwmwqpfi bfi awnwJntU mbtlmtpwU­
uwfi N5 wplJ.qbpf! L. NI wpl.J.qp mwpwmbuwl.j_fibpf!, npnfig 2_wl):lhpfi m w­
nwfidfiwhwmqntpjntfi!ibpf! {!fiqhwfipwgl.J.wa hU wq. 19-mu: 

U!zJnwwlj 19 

UtqwUp fuwqnqp L.l.J.nppqwl.J.np UJUUltqfibpp hwuwp uwtuwmbutJ.wa 
WJl~llhnll fibnnhfi >wtbbrm. (uu): 

.c.=.. !:I I eJ s .E-3' 
I c::J 5-e~ I c::J 3 ... 

!=::~ "' ... 3"' Y:wnmgtlwbpwJ}lfi wnwfioliw-.::rS. s::.s:l =''=l ~ ... 3 ;: 7'g. 
'E:3 s::.s- 39. hwm\tntJ:lJntfifihpn .D Ia. Cl.[ 3 ::l..= ,...J i:l 

N 1-1 475 285 126 17.1 <l.wuqw4w6u: tiw4wmwJJtfi Ujwmbpf! hwqw11-
tlwb hfi 2 wpmJllifi Jbnmwnnnhpb-tlnw: 

N 1-2 <l.wfiqw4w6L.: tiw4wmwJ~fi UjWUlbJll! hwqwnqwb 

N 1-3 475 285 126 16.7 tfi 2 fibf!Ppfi bnwfipum zbpmw6nl{hpft l{pw: N l-2 
wp4rm hwqwnqmu t ubmwqwtwflmt wupw4wpnq 

ubnhfiwrh tlnw: Nl-3 hwtl_wntlmu t nbnnntl: 
N 5-1 

570 380 84 
.C:.wl(wp!lmti t fibfll!ftfi. qmpu ggqwb. hnw-

N 5-3 18.0 fipumzbpmwlmllhflp ljpw: .C:.wmw4ftfi IJIIUP 4nqtlftg 
ntfill 2 Jhpmwnnn: 

N 5-2 570 380 84 18.0 
.C:.wtl_wpqmu t fibppftfi. !)lJLflU ggqwl), bnwfiftumzb[l-
mw6nqbpft l{pw: .C:.wmw4~fi. rwur 4n'luftg mfift 4 

Jhnmw6nJJ, 2 bnwfilmmJhnmwdlll'l tlhnulllmntipg: 
.Pwg Wfl4'l.tl.wfiqw4w6u. n~ pwlii}Ilt1.}1 tiw4wmw-
Jltfi U!wmhpn hwtl_wpt.J.wO hfi 2 OhJ111ftu bnwfi~um 

N24 475 285 126 16.9 zbpmwdnqbpft l{pw:2 -w4wfi zbpmw6nq t wtipwg-
qwb hwmw4pfi u tiw4wmwjpfi uwuft qbpumu: 
tiw4wmwJftfi tlwumu wtlpwgqwb t tibmwiuw 

lhuutwtlblimi: 

134 

.. ' 

cDwJmJw wnllnw•bfi mwlmhpUbp' pbnUwplJ.q. nJlllUp oqmwqnpal.J.mu hU 
UwL. nJllll mbuwqp pwU2wptqbfip hwuwp: SwppbpntpJntUf!, UJmmqubpp hw­
uwp oqmwqnpc)-tJ.nq pbnuwpl.J.qbpp hwubUwm,lJ.wjWUntU t qlfuwtJ.npwll!hU 
pwp&pntpJwfi ut2: Qwl):lhpf! L. mwpnqntpJntUt! pbpl.J.mu t wtl 20-mu: 

Urunwwlj 20. 
.!1wU2wpbqhUp hwuwp fiwluwmhutJ.wa l):lwJmJw pbnuwpl.J.qbpp 

i_wtJ:tbpf! (uu): 

q.wnwnhlmulhfi >wlhbnn vb llllilfi >LUI!lbpp 
I:'.J ..:. <:I 

~ 3 <OJ <:I :g. 
..:r~ 

~ ' ~ ~ E: ' E 3 13' 3 E ~I:'.J !!!< iii: ""..:r ~ ~ <::sd a..5' a& @_I:'.J ~~ a& r~ c;<:s 3 3 3 ... ..§c.::s <I ... 3'9 ..§c.::s .., ... . 3 s 5' ~~ ..:r=. =-= ..:rS. =-= teo E -. <.::1 

3 3 -. 3 3 .... 3 3 E' E' 3 ""' E" .....J c:!. c:!. 
"' .:t c:!. 

Ulll 5- 1240 835 1150 1150 740 1000 0.85 120 0.7 
0.70-1 
Ulll 5- 1240 835 1120 1150 740 1000 0.85 100 0.7 
0.70-2 
Ulll 5-

1240 835 920 1160 780 765 0.69 80 0.6 
0.60-1 
Ulll 5-

1240 835 920 1180 775 790 0.72 75 0.6 
0.60-2 
u IT} 5-

1240 835 920 1145 755 800 0.69 80 0.6 
0.60-4 
Ulll 5- 1240 835 920 1120 715 780 0.68 80 0.6 

11ntnP Ul.J.wpwqpl.J.wa pbnUwplJ.qbpf! hwtJ.wptJ.wa hfi mwl.J.qppp tJ.pw, npf! 
fiwfuwmbutJ.wa t utpbuwJwgl.J.wa ptnfiuwfi-pbnfiwpwl):l.uwU hwuwp:Cfiq n­
pntu wupwp6pi!J. bqwfifibpp hwuwp Uwtuwmbul[wa pwp6pmpJntfiJ! lllhmp t 
lltuP. 80uu-pg n1_ UJWI.J.wu:Qfiwjwb" fipwfi.np lUJU pbnfiwpl.J.qfibpp uta UlUU{! 
fiwfuwmbutJ.wa t UJwmpwumbt qwl):lwplJ.!ntl.uwljwJfi qnpafiwl!wUnui llPW£ip 
pwgwl!wJntU bfi, WJfiP.fii :qpwUg wnqwjntpjntfi[! qqwtlmpb(i lJ.l.J.wJmuwgfibp 
phnuwpl.J.qfihpf!.wnwfi&awUJbu ptnfiuwu-pbnuwpwl}luwu ctwuwUwl.J.: 

f!wgp fiqwpwqpl.J.wa ptnfiwpl!qtppg, nJlllfip umwUqwpmpqwgl.J.wa bu . 
oqmwqnpal.J.ntu bfi UwL. up pwfip WJL UlPUIP pbnfiwpl.J.tj_bp (UlJ.. 29): 

~uqwtJ.npubp}l L. npn2 pwu2wpbqbup hwuwp oqmwqnpc)-tJ.nq 4v-OOO 
ptnfiwplJ.I\ll 2_wl):lhpU tU'1200x816x700uu:UJU lllwmpwumtJ.wa t 80uu LWJ­
UmpJwfi L. 6Uu hwummpJwU mwfumwl.J.Ubppg :SwpnllntpJm.Ufi t 250-270l.J.q. 
!lul.J. utl):lwl.J.wu qwuqtJ.wb"f! 401.J.q: 

4U Ol-0,5 pwUqntJ.ll pbnfiwpl.J.IJ.t! llllllmpwumtJ.wa t mwfumwl.J.Jw tJ.wfi­
qwl.J.Uhppg.npnUp ubmWilJW h!lufiwl.J.uwfuppfi li!lwfimu bfi hpqwvwl!wlllhP!J. 
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U}l2ngml.:f!bnfiwpl.JqJ! pwgtfnq t.npp zlinphptf l.JwpbJll t IJllWfip qwmwpl.J ti.P-
6wl.J~tU ppwp ub2 zwpbt: ::>wtflbpfi bfi' 1200x885x880uu. oqmwqwp ~wtfwm 
0,5u . mwpnqmpJmfi!!' 270-350qq: liJu mbuwqp pbnfiwpq•}bppfi zwm fiuwfi 
bfi qppUJWfi pbnfiwpqqbpJ!,npnfig ~wtflbpfi hfi 1200x830x720uu, 220-250qq -
UlWpnqmpjWUp: 

'bq .29. Swpphp mpUIJ:l phnfiwpl.jqhp: 
w) C.u-000, p) lfniiJWI/wljwO, q) C.U fTJ-0,5 

U'DtiJWtfwl.jwfi phnfiwpqqhp[! hwtfwptfntU hfi l300UU pwpdpmpJWfi UU­
UlWilJW mqqwhwjwg 6 hhfiwqfihpp tfhpP,fi ZP2Wfiw4):l tfpw:~hfiwqfibpp. w­
l.jnufihp}l ut2 mhqwtfnptfmu hfi 6Uu hwummpJwUp mw}umw4Jw tfwhwfi}ll.j­
fihp: f!hnfiwpl.jqhp}l mwpnqntpJntfi[! 500qq t : liJu phnfiwpl.jqhpp wnwtfhtmp­
Jmfifi WJfi t. np I!Jtfhtmfi qmqwhhn qwphJll t \l!WUlhpJ! pwpdpwgfiht. hhmt..w­
UJUU l.jwp}lp W J.ltfimu phppwhwtfwpwJpfi U!WJmuwl.jfihpJ! qwmwpl.Jht 1,3u -
pwpdpntpJmfi}lg: Uwl.JwJfi IJllWfig pwgwuwl.jwfi l.jnqufi WJfi t. np 1 ,3u pwpd­
pntpJwup I!JtfhJllu umnppfi zhpmhpp U!UIDtqfihpJ! 4wpnq hfi tfUwutfwbpfihp 
umwfiwt phqmq L. tfhp}lfi ztpmhp}l umwm}ll.j mufipmpjntfi}lg: lijq tfmwfiqfi 
wnwfidfiwll!hu wtfhtwfimu t tfln}uwiJlluwfi dwuwfiwq: 

~wztftlht t. np phnfiwpl}:q_tpp. uwqtptup. unm 15 uml}nul! U!hmp t 
qwqutfi mw)umwl}fihp}l u}l2t.. pnqfitfwb wpwfipfihpJ!. npll!huq}l uwnl! oq}l 
finpUWL fihphnup Wll!Whntftl}l: 

(Jt() UlWpnqntpjwfi phnfiwpqqhpp ltltpwnuwfi zUnphptf ll!WhhumwJtJ.fi 
)ug}l mutfwl.P oqmwqnpbntUJ! pwpdpwfimu t 20-30%-ntf:UJu qtuwmu pw­
gwntfmu t dhnp}l md}l oqmwqnpbntUJ! phnfiuwfi-phnfiwpwtfluwfi. qwpuw­
qwtfnpuwfi wz)uwmwfipfibpp. dwuwfiwtr 

'1-}lumtufihtlJ:lg ll!wpqtfht t. np qwzumtu ll!UlDUlJ!Wfi2wphqtfi dbnpntf 
pwpdbJ.ltu. 13-pg 25 qq mwpnqmpJwfi wpqqhpJ! pwpdnqfihp[! hnqfiwbmpJm­
fipg zwm wfiqwu n~ ph P.2hgfimu hfi llJ.twfip ,wJl zUJPmmu. npfl U!Wm6wnntf 
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UpbppJ! umwfimu t Ubb pwfiwqmpJWUp hwptfwbfibp: Puq ub~ mwpnqmp­
JWUp phnfiwpqqhp[! WfiU!WJUWfi U!UUlp t pwpdtfhfi utphfiwfibpfl UP2llgntf. 
htmL.wpwp tfliwutfmu hfi zwm wfiqwu p}l~ : 

f!hnfiwpqqhp}l UJmu wnwtfhtntpJmfifi WJfi t. np I}JlWfig qwpuwqfibpJ! 
)ughpntu wtfhllt w!izwpd hfi, pwfi tflnpp mwpnqmpJWfi wp4qhpfl.UJ! L. qwp­
uwqfihpJ! qwJmfiwgfihtm hwuwp U}l2wfi4Jwt mw)umw4Jw tfwfiqwqfihpp oq­
mwqnpb"Uwfi qwp}lp w qqwgtfmu: ~wutfiwJfi qhll!u, hph pwgwl.JwJmu hfi 
phnfiwpqqbpJ!. WU!W U:h)uw!ipqwqwfi tfliwutfwbp!ihp[! !itfwqhg!ihtm hwuwp 
oqmwqnp()tfmu h!i mwqq}lpfihp: · 

atfpnlllw4wfi tpqp!ihpnni ll!umtqfihpp, qwpuml>}lJ.lt, qn6qhqwtfnpfihpp L. 
i.uJl pwfi2Wtth:q_bfifl hwuwp U:bb mwpwbmu hfi qmht phn!iwpqqhpJ! L. mwq­
q}lpfihpJ!. npnfip ll!Wmqbptfwb h!i !iq. 29-mU:: '1-pwfip fibp~atfw~ hfi hwumtq 
tntCtntJpntf, npn!ip U!WZlDll!Wfimu hfi pnppnu!ihtmg, l}lmhtmg L. WJptfhLfitg: 

l.f.hpJ! fiqwpwqptfwa wpqqhpp up uwu!i oqmwqnpatfmu t fiwt.. pwfi2w­
phqh!i}l hwuwp: liJull!hu, N3 wpqq[! oqmwqnpatfmu t !iwL. tfwqwhwu qw­
qwupp, awqqwqwqwupp. un)up, tfwqwhwu qwpum:j>pJll, u)umnpp hwuwp: 
q.pu)u qwqwupp L. up pwfip WJtmbuw4):l pwfi2wph:q_bfi ll!Whhtm hwU:wp oq­
mwqnpatfmu t!i N4. N21 L. N22 wpqqhpJ!, npn!ig wnwfid!iwhwmqmpJmfifih­
Pl! pbptfwa bfi wq. 21-mu: 

lhzlnwwlj 21 
4wqwupp L. WJL pwfi2wphqhfi}l hwuwp fiw)uwmhutfwa wpqqhp}l 

fihpppfi ~wtflhpJ!. uu 

CJ 

""' 
CJ 

"' "' ]. a "' = .c. CJ a c:..~ §: §: lrwnmgl[wc)pwJ}lfi "" · 3 ~ 8 
C"'=' a a 3 wnwfidfiwhwml{mpJmfifihp[! '[3 3 "' '<> -;:s' 

::J..= .3 c:.. 3 ,:3' 3 lO 5 d. 

N4-l 570 380 380 82,3 '-lwfiqw!Jwdt.: tl.wljwmtuJ~(i UJ.WUIJ! hwtJ.wptJ.wb 
t bnllm wnmwllllfi Jbpulwdnnbp)l tlnw: 
'-lw(iqwljw<l.t.: tl.wlJWUlWJ~(i uwun hwqwpqwb t 

N4-2 570 380 380 81.3 2 fibpp)lfi bnwfi~UUI zbpUJW<I.nqbp)l tJ.pw : ~WUIW· 
N4-3 41! 1.. ljwt}lwp~!l! wtipwgqnui bfi 2-wljwli zbpmw-

dnnbnml 1.. J})IJ}bruw dwwwtlblintl: 
~wg,tJ.wfupuljw<l.u: ~wtJ.wptJ.mti t 2 fibJIP)lfi bnw-

N21 570 380 380 79,6 li)lum zbrmw<l.nqbp~ t!Jlw: lltfi~ 2-w!Jwliqnqwj)lli 
UJ.Wmbp~!i w!Ipwgqwlt mwtumwlJ: UplJ~ w!ilJ-
am!ilibnn w!Inwql)mu bfi tibmwmw dwww~bfimj : 
~wg tJ.wfiqw!Jw<l.h: tl.wlJwmwJ)lli uwubpJ! hw-

N22 475 285 245 32,5 qwpqwlt li(i 2 bnw!i)lum zbpmw<l.nqbptt tJ.pw: 
Ufil!Jmfi(ibpfi WII[!WQqntii lifi uhmwruw OWUJ.W-
tlbfiml: 
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lunubtml. UlUllltll.PWfi2WJlhqbfip npwqp ti.pw mwpwjp wqqbgntpjwfi uw­
upfi ~p qwpbtJl wfimbubt fituL. qwpuwqp. l{tujntUntpjtuU qnpbnfi~ : lijfi illlllW­
lunl.btnt hwuwp wUhpwdhzm lllWJUwfifibppg ublJ.fi t. nplllhuqp wpqqhp(! tlt­
fibfi LipL.fintjfi ~wtftp L. &L.p. qpwfig ut2 ~tJlfib(i pnttwgwb, J:uwpJ:uttJ.wo wpq­
qbp: Upqqbp~ UltumpwumbtJlu qpw l}hmtutfihpJ:! Ulhmp t tJlfib(i J:unfiwtJ..np­
lllhuqp LihlubtJlu ~nwpbfi : UwlJ.wJii fibpl{wjmliu WJI} lllJlllQhun qwmwptJ.mu t 
2PP uh2 up pwlip op Ultuhwo tftwJmJw l}hmwtfibpntJ., npJ! liwliqbgfimu t 
lipwfi . np ~npwfiwtJlu wpl{qbpJ:! IPPtl J:uwpJ:umt tl_llnwlJ.mu hfi tJlfimu: UJll 
Ultum6wnntJ. phpptuhtutJ.wp qwmwpbtnt9 qnfih t.ihqzwpwp wnw2 pntnp wpq­
qbpl! Ulhmp t ummqtJ.hfi L. wfihpwdbzmmpJwfi qhuwmu finpnqtJ.hfi : Upqqhpl! 
upL.fimJfi ~wlflp L. &L.p LJlfihll! wlihptudhzm t mwl.{qllpp ti.pw l.{tuJntli. wnwfig 
l}ntpu ggtJ.wb uwubpp l}tupuwl.{ umwfiwtm hwuwp: 4nppqwtJ.npfihpp. ub.qw­
fip J:uwqJUtll L. WJL hwmwlllmmqfibpp hwuwp oqmwqnpbl.l.mt.i hli tnhlflmpw&L. 
wpqqhp tJ.hpL.p Liwuhppg l}ntpu ggtJ.wo hhliw&nqhpntJ.: UJu mpllllt wplJ.qhpp 
I}WUwtJ.npntUJ! mwl{qpplihpp tl.Pw wnwU&Utulllhu Ilchl.wp t.npntJ.hhmL. wpqqh­
PP zlfluwli Liwqbptun zwm tPnl2P t : liJil Ultutn6tunntJ. J:unpbntJUl t mptJ.mu 
WJq\llllup wp\}qhpp l.JtuJntfi l}Wpuwq umbqbbtm hwuwp oqmtJ.bt hwmmq Lib­
mwruw wfiLumfiwqfihppg lllWmpwumtJ.wb mwqqppfihppg qwu hpb qpwfip 
pwgwqtujntU hfi , WUlW oqmtJ.ht ~npu hwpwqpg dnqbpJ:! ppwp Upwgfinq o­
qwqlibp}tg (lil{.30): 

vq. 30. luw.qilflli wpq.qhp}ll}wpuwl.{wl{nphtm mwqq}Ip 
(w) L. wpqqhpl! _llpwp u}lwgfinq oqw\} (p): 

Opb ~qtu WJl h!ituptuqnpntpjntU, WUlW hwpw\tllg zbpmtu&nqhpl! ntqqw­
\tll 4wlllntu hli ):lpwp hhm pwpwq Lihmwruw twpntJ.: 
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Upmwuwht.iwfimu uhb mwpwbnui mfip mwqqllpfihpp ti.pw qwJmfi l}Wp­
uw\} \}wqlihtnt Ullltutnw\}ntJ. umtJ.wptupl@h wfiLumliw\}fihpp oqmwqnpbntul! 
(fiq.31): '1-pwfi,p qptJ.mu hfi l}wpuwqp ~npu wliLumfifihpntt.i L. tJ.bpL.mu . WJfim­
hhmL. ppwp hbm wupwgtJ.ntli mwqq}Ippfi hnppqnfiwqwfi L. mq.qwhwjtug qw­
UlhpntJ.: fiplllhu 4tulllhtm up2ng oqmwqnpOtl.mti bfi up!iphmpq fiJntphppg 
UltumpwumtJ.wb dtullltutlhfifihp: 

w p 
vq. 31 Utnl{wpwpl@JW tuUI.untfituqUbp.p L. dtuUltul{hfilihp}I 

Lif12ngntJ.l}wpuwqp qwJmfiwgmlil! mwqq}Ip}I ti.pw : 

Swpphp uwufiwqhmlibp}I qnqu}Ig wnw2wpql{hL hfi fiwL. WJtmP.Illlt mw­
pwfihp' Ultnntqpwfi2WPbJthfi}I Ultuhlllwfiuwfi hwt.iwp., fimJfi pl{mu· UlWUl­
pwumtJ.wb upliphmpq lllntJluhpwJ}Ifi fiJmphppg : UtuqWJfi qpwfip ' mfihfiwtntl 
up. ZWPI! wnwtJ.btntpJmfi tfttuJtnJW mwptuJp Uqwmuwup, qmpq ~hU UwL. pwq­
uwpptJ. pwgwuwqwfi hwmqntpJntfifibp_llg: UntuJdU upfiphmpq UJntphppg 
UltutnpwumtJ.wb wp\j_.qbp oqmwqnpbtJ.mu bli ql]:uwqnpwlllhu \}wp6wdwu\J.htn 
tlmfuwl}prltlifihp}l hwuwp: 

7.2 .6. Um14r/;Ulpm141Jm14 uhnimflnuip 

l"lfi~lllhu WJUlhli fizl{hg . mwpphp mpllllt h}ltlwliqwbp(i L. n~ h}ltlwUqwbpli 
uwliptfihp qm(hl.nui h(i llltnlltflPWii2WJ1b.qhfip Utu\J.bphupfi qhnL.u Upli~L. php­
,pwhwtJ.W,pJ:!. pwJg umwfid!iwlllhu w!{btwfimu t qpwfig I!WiiwlJ.I! lflwpbpwfi­
Jmpbp_ll L. mwpwJ_lJ. hhtn ztfttJ.bLJlu: Oppfiwq. lufi&nphUm Ultnntqfihpp lflwph­
pwtJ.npuwfi hwuwp fl..muwumwfimu oqmwqnpbl.I.IUJ. lflwJmh mwzhqfihpp 
hhtn z\fltJ.htntQ hhtnn Ultnlltqfibpp ti.pw mwpwb!{wb pnppnuwulil.{bp}ll}WUW\}1! 
wtJ.htwfimu t 33 , tuunpwufil.{bp}Ifin'76. pwl.{mbp):lwfihp.}Ifil!' 5 wfiqwu: lJ112ltfi 
hwztJ.ntJ. fufi&nphfim.mwfi&tam Ultnntqfibp}l L. qwqwp}l tJ.pw wnL.mpp gwfi­
gmu htujtnUwphptJ.ht hli hbutL.Jtul pwliwqntpjWUp Owliptlihp (wq.22): 
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lhzlnwwlj 22 
lfwfiptabpp u}l2ltfi ~wfiwqmpJntfi(! ll!UlDlllfihp}t L. qwqwp]l tfp.w 

wnL.mp}t gwfigmu, P2P2 lq-}1 hwzlJ.ml 

Slmwtm Pwl{mh- Pnppn- Iuunpw- Ubqn:Pllt UIJ]lpwjpli 
ppwfihp uwulil{hp ufil{hp ppm wnw- gmlll}JI{fih-

9WQfinn Pit fulipltq J 

Ivfidnn 55 235 240 41 1,75 
Swfi6 410 4,5.10l 75.104 3,9.103 3,9.103 

q.wqwn 21.!05 13,5.10° 4,8 10! 18,5.11)3 14,5.103 

Pwgp fipwUpg, np uwfiptbfibpJ! qwpnq bfi \fl~wglibt ubb" pwfiwqntpjwup 
ll!UlDt'lJ!WU2Wpbqhfi, lJ.bP2Jt(ifibp}lu UW\.tbpbupfi mwppbp ntq}lfibpnlJ. hWjtnU­
qmu b.(i fiwL_ Up zwp~ UWpqnt WlllliJ.2DtJJJWU hwuwp lJ.mwfiqwlJ.np uwqw­

pntjb"fibp: ~~~ogpg~.!l!J.J.lQ~n.~ tU. .llt!g_t.U.~~.J.lEPJll~~_llfihpf!. 
n~tl.uu~JMJltA .YlQll~. P..~4~~p!J;~~bpJ! .y . ll.~tu~l~EPU· upw:t>}ltwltnlt_ b_pjf"uh­
Pt•PJwfi }ungh J.wlumh •h u}t 6 .. '·lib ..•. '' " ... "'"t·~n:~· - -.!~ . 

.. .... .... , . J.~· .YH1.'1 A .. .. J,~· pn~tu.q · ID\11'1 N!·· ltriithpuij~ "'H'P'JllmtiJ! ..lo~ .. _ 
WJL~1'1:HJfiq~.!!nD UUJfipt~~p: UJq UIWtn6wnnlJ. pwpu tl.}16wqmu oqmwqnpb"b­
wu lJ.wqmg wpqbu b"bb"qwb"' «mmbtmg wnw2 tlJ.wliwp> wpmwhwjtnnt}JJntU{! 
til qnpgphtltP wpqpwqwfimpJnLfiJ!, npnlJ.hbmL. Gzqwb" uwfiptfihpJ! p t\ll6wqp 
b(i UIWhUIWfibt }lpbfig lJbfiumfiwqntpjntfi{! up ~wfi}l oppg up ~w(i}l wuuqw 
{!UjJWgpmu :J! w pqnt hw UWIJ.. I)OI 01 mlap-MHit.ttU·tmfl!MlUWUUlfhp}l L. tuunpw u(i­
l!!plt wnw2wgpwb" mn_2uhfiubp..Il~QJJiW;..., UJI} pmJfibpJ! wpmw~b~w­
lt~tpJwup hfi odmlJ.wb un~ ~~?..~~ul]JlJP Pn~tnltiit:'i!iWJfg_gg' wubliwij­
mm.-ft~11bJ!~~a_}9~liJig~i@i.~~,·. l!:',ul9~P9PBJ.tl.l L. :t>mqwpJuwlglulltt;~~qbpJ!. 
npnGp UIUlnt'lJ!Wfi2wpbqhuJ! l}l~wgfibpufi qmq1-J!hb.n wnw2-wgUnuL b!i -thim 
1 o_o milippbp uniuil16wU]i' }}~t-~~1~}ll!tpJiULip Q<hn,lJ.uJ<) liJntptrr ~wg}l nlllqw­
ltli pmfiwlJ.np wqqbgntpjntfi mubGwtmg' pn~bp{!. ppnfifufibpf!, UWIIIU! qfiwub­
tntg , Wjl} tnnpu}tufihtll! qwpnq bfi gmgwpbpbL uwL. pwqgqbl}whwpntg}l~. hpb­
lWb"fintpjw(i, ummwqbfi L. WJl hwmqmpJntfifibp: 

. 1Tl~nt11_fi~pp.,uwge,~ll;',£~~'!'gll!.li . !b.~J,U,QUI,Uij , q@\lltlnp h~pn\QP).~!:t~~ pnll­
p•~~~-~-~-~R.g~-~~ : .. bpb qpwlig nw2nqt1.mu t fibppw\flwugbtUIUlllWUpu. WJlim­
ntmL. !illlwumwtJ.np UIWJUWufibp bfi umbqb-tJ.mu fiwt.. tuunpwufiqbpp L. pwq­
mbppwlibplt qnpbmlibntpjwfi hwuwp: 

Cum {!fil}lltfiqwb" wtumwhwfiuwfi qwfinfifihp}l.Uibm~ t. np uwn!iwpwfiw­
Jltfi tugbp}l 01}(!. \llWUlbp{!. hwmwttl! lllfib(i uwfiptfibppg qntplt: Uwqwjfi 
Ultupphp \llWUll:iWnfibpnlJ. uwuptwqbpb"ntU{! til tllfimu pwgwp6wq L Wjfi lt­
pwttwfimu qwpLnp tt ~t. npnlJ.hbmL. upbppJ!. wpql}bpf!. mwqq]lpfibp(! tufiUIWJ­
uwfi l.J.pbphfi }lpbfig hbm npnz pwfiwqntpjwup uwfiptfibp: Uwl.J.wJfi wfumw­
hwfiuwfi \llPDQUUp ~ppwqwfiwgfibtnt l}bUWntU WJq UWfiptfibpp pw(iwqntp­
jlllfi(! qwpnq t lllfiht mwuUJwlt L. hwpJmpwtf.np wfiqwu pwp6p, np zwm 
lJ.mwfiqwtf.np t: UJUUihu. tufi6npl! UIWhUiwfiuwfi qfibtmg wnw2 UIWmhpp 
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l{p.W hWjtnfiwfbplJ.bt t 103 , hWUlWqpfi' 236000 Uwfipt lu2 uwlJhpbu}lfi. oqntU' 
296 uwfipt lu b"wlJ.wtmu. puq UitnnU\fih{l}t lq-p hwzt\llU hqht t 447-969 uwfi­
pt: 

PnppnuwufiqhpJ! . tuunpwufiqhpJ! L. wn uwfiptfihp qm(itl_mu bU uwnfiw­
pwUmu wubfintp. uquwb" umm~pg . qbp2wgpwb" uwnbgfilll} hwpuwpwU~fib­
pnlJ.: Clhl n}uuu. upL.fimJfi tug]l mwpphp mbqbpmu· J!Utn pwp6pmpJwfi L J!Utn 
qfiwuqwb" Uitnntqfibp]l wnl.J.wJnt}JJwli. WJq hplJ.wfiqwb"}lfi opqwfipqufibp}l pw­
UwlJ.l! qwpnq t mwppbplJ.bt up pwU]l UlWUfijW'lJ}lg u]l pwfip hwqwp wfiqwu: 

ffltnnt'1J!Wfi2Wpbqb(ip hWUWp qmwfiqwqnp Uwfipt(ihpf! \llWUlQWfintU bfi 
mwppbp gbqbpp' Penicillium, Sclerotinia, Altcmaria, Botrytis, Monilia, 
Fusarium, Aspergillus, Rhisopus, Cladosporium, Gloeosporium, MucorL WJtfi : 

~~.~~~k~:r~mi1ti~·iW:illrr~~1~[:ft:!..&i/k§~~~~~:t· · ·· 
i~~GUitL . illnillS?uuiJ~PiliuJ{i·a ~ .. w~w.tumll;lfi.z.UiG!lij}ia, q]l:t>nuiiiiJfitr::. 
qwurWili1J:lliJ1tfi:' " o2wfliwJ)lfi. ~biitiJ!i~.JJ.~ .. . q~~ulJ.wbi?wJ}tli . . u}tumbuwmpl.J.. 
pwg : lfiwiz(( L. wji fi : Uwl.J.wJU wubliwmwpwb"ll_wb" lJ.wpwquu& 6Lhpri ' i.iliriiu 
hfi' . . 

-·wfJmju.flfwpwlpmfJJ. lipp hftl/wfil)wplip tfwfipta alippwljlwfigmtf t l)li­
UJP UJUlnLIJ 1/fiwu!fw~filipft (1/lipplipft} tfjlpngnl/ ljwtf tfwJpwljwa pnlJ­
uftg, 

- OI)WJ/lfi !fwpwlJJJ, lipp tfwfipta mlii]wlftnjulfnllf t l)liUJ/1 UJUlhUJwfil/IUJ 
op]liljm OI)WJpfi Jmupft L junfiwl/mp]wfi hlim, 

- llftl/li[nl/. lipp /Jftl/wfil)fllpJmfip 1/wpwljl/wb op]liljmftg WDiliJi!/lfi t lftn­
juwfigl/mtf llfttiwa tfjlpngmf, 

- mlii]wljwfi, lipp 1/wpw/jp uwhtfwfiwljlw/jl/mtf t Opjliljmpa 1/fiwulfw~JJ 
lflf!WUJWUllliJ tift pwfijl Jlipm pf!ftpfilipnl/ L 1ft mwpwblfnui, 

- pfiwljwfi L wphliumwljwfi, JJfil) npnuf, wphliumwljwfi lfwpwlj!J /Jftpwn-
1/mtf t qftmwhlimwqnmwljwfi Wlfuwmwfipfilipmtf L UJWhUJwfil/IUJ op­
jliljmft ' hftl/wfil)fllp]nt fifilipft filjwmtfwtfp IJfttfW1JJll111Wljwlimpjntlip nt­
unttffiwuftpli[nt hwtfwp:j 

ITlUlntJU!Wfi2wpbqbfi}l uwfiptwpwfiwqwfi \fl~wgntU{! \llWJUWfiwlJwfin­
pb(i qwpblll t pw<hufibt bpl.J.m ~_!1-~-~k.l!IJ!.Julbn2.q~~~.~; Ul.J.qpfiw­
qwfi \flnttmu mbq}:t t mfibUmu uw\.twpntJO'lt ztllmun opJbi.J.mp hb\.!!) UJUm­
hbmL. uwi}wpmJb"l! hwpuwptJmu t finp umbqb"lJ.wb- UIWJUtufifibp}lfi L uqumu 
qwpqwfiwt fibpqplJ.btntl hjmutJ.wb-~fibp}l ub2: ~w2npq qnpbnqntpjntfiJ! h}l-

. qwfiqwb"pfi uwUptp hwpuwptJ.btfi t P2P2fihpp ppupwqwfi \.}wqupfi, L pwquw­
gmuf!. nppfi hbmLmu t hJmulJ.wbpfibp}l mbqwqwfi pWJPWJntUJ!: 

t~!,hp2fiwqwfi $nttmu mbq}l t mlibfimu u}12wlJ.wJp]l ppu}lwqwfi qwqu}l 
\fln$ntumu, hJmuqwO'pfibp}l pwJptuJUtufi qnfiwJp{!fiqtWJfimti. wupnq2 opqw­
fipqu}l hJmulJ.wbpfibp]l pwJpwJmu L. uwhwgmu: .) . 

OltnnlllPWfi2Wpbqbfilt hlllttupwmL. UIWhUIWfiuw(i mbtufintnqltWJntU ultfi-
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~L WJUU htujtnliwpbptl_bt t pnppnuwuliqbpp unmwlj_npwtqbu 120 hwqwp gbq. 
npnligpg 10 hwqtupJ! qtuJUlll bll !{Uwubt tqtuhtqtuli!{flil upbpppli: L),.pwlin!{ t 
pwgwmp!{mu ullqbpp pwpap hwpuwp!{fliltuqwlimpJntliJ! wlipwphlitqwum 
tqWJUtuUUbppU. npnUp umbqblj_mu bU uwnUwpwUUbpntu: liJq ullqhpJ! p tiP­
(}wqp bfi Jntpwglihtm hwtiwpJtu pntnP opqwliwqwli fiJntpbpJ!. npnlip tqwpn.t­
llwq!{mu bU UitnDutPtufil'wpbqbUnui, pwquwfinui bli 51bpuwum}uSwfiwJpfi 
ubb uwhUwUlibpntu L mwppbp nbwqgpw mUbgflil· ppm. ~bqnp L hpufiwJpli 
up2tutltuJpn.tu: UfiqwJpli opqwfipqufibpU mfibfi pw!{wqwfi qwpqwgwb- !l>hP.­
ub!imwJpfi ubfuwlipqu. npJ! hliwpw!{npn.tpJntfi t J!liabnmu hwpuwptl_btm 
Untjlipuq ~mliq(tglullibpn.l{ uzwql{wb lliUlntqptull2WJlbqbllpll . ~bqnpwglibtntf. 
(qwuqwb qw, np ~bqnpwgllbtnt9 hbmn uliqbpJ! qwJUUl bfi limJfipuq npnz ttu­
t}ml{ ufitl_bt WJil :t>mllqpglulllhpnl{) qpwlig : liJu mbuwqbmpg hwmqwUzwqwU 
t pmtuttu4wfi qpmUwqwliUbpp' 70-wqwfi pl{wqwlilibppU qwmwpwb tip wz­
tuwmwlipJ!. npJ! qpntu t «U]J."'~b ITJ.wu '4pwuwli mwliop IP~wguwli qbti UIWJ­
ptupJ! !{bpwqwnllmti t uqqpliwqbmpli» wlll{wlinttil!: t>uq hwpgJ! lipwfimu t. 
np bplJwp mwppllbpp hbmwqnmmpJmlifibpp tuMJmlipmu qmlitf.bt tp WMJnt­
Uw!{bm ~mUqpgJ.ul, llJll! qtuU)umu tp uwliptwpwliwqwli IP~wgntUJ! : up pwllp 
mwpp wlig WJil fintJli !l>mliq}lglull! qwp6bt tp wfiwMJntliwqbm: <!,bmL.wpwp 
mUp!{bpuwt :t>mUqpgJulll umbqb-muJ!. hw!{wUwpwp, unm wtqwqwjntU UUIW­
ubt ~p qwpbtli: liMJmliw!{bm ~mliwpptipqwmfibpp oqmwqnpWwlil! qmqw­
hbn linphpp umbqbntUJ! tqbmp t I.Pfi}l tufi{!fiqhwm qnpb-J!Iipwg: 

f'\li~Uibu L. ppupwlJwli ~Pn}uwqqbgmpJmlilibpp Ou!uwliwlJ. bpp bplJm pp­
upwlJwli lijntpbpp Up2L. nbwqgptujp hwqwUwqwUmpjntli{! Wjlipw(i ubb- t. 
}lliwwli fupm b(i qpwlip mtiJwt Up2WlJ.WJprllU L. ubb t qpwlig llln}uwqwpo 
pw}uuwli hwtlwfiwqwlintpjntli{!. WJliUibU tLUIWhUitulilJ.Ril lliUlilU]J!Wli2WPh­
qbllp !{fiwulJ.btnt hwl{wliwqwfint~Jntlil! Wjlipwli tiM t. }lliWtufi zwm bfi 
mti.Jtut UP2Wl{tujpntu h.Pl{tufil}tubpfi uwfiptfibpJ! L zwm' UIWhUitufil{IliJ. Opjbq­
mp uwqbpbup(i }ungbL)I qnmpfibpJ!: 

~wnfiwpwfiwJpfi UIWhUituliuwfi WMJntfiwl{bmmpJmfifi tuUituhntlhtm 
UwlUtuUituJUtufifibppg ubqfi tuJU t, np uwUptUbpp pwUwqntpjntlil! UIUliltq­
ptuli2tupbqhliJ! UituhUiwUuw(i qUbtm Uituhpli t!IU.P Ul{wqwqntJUJ!: <!,bmL.wpwp 
qwp}lp ljtu hbmwqnmbtm uwnUwpwfiUbpp }ugbpp L. octwllqwq ubfiJtuqfibpp 
ollll. Uitumbp(l. hwmwqp L wnwumwq}l. uwppwqnpmulibpp, mwpwJp. mwq­
Illlplibpp. wzfutul.lllliJ.llbpp wpmwhtuqntump. ohnpbpp wqmnmqwb-ntpjtull 
wumpl'ituUJ!. npn.zbtntf. qpwlig bwqwl.P qwti tituqbpbup tipwqnpp 1.\pw hp!{wll­
qwbp(i uwliptUbpp pwUwqmpJntliJ!: 

UwnUwpwUwJ(lli bwtf.wtfibpp ollll wqmnml{wbntpjntfil! tiwfiptabpnq 
qwpbtli t npnzbt bpqm mwppbp 6Lbpnl{' ufifil}tuJpfi ti]12tutf.tuJpp upwl{np uw­
qb}lbu}IU u}lwqn}l duuiwUwqwhwmqwbmu Uumwb pwliwljnl{ (ubqpublimw­
gpuU. UumqwbpwJpfi bqwliwq) L npnzwqp wpwqmpJtuUp L pwUwlJmpjwlip 
WJqzhUpbpp Olll! uUUqwJpli uwqbpbup ll.JlwJn!{ wUgqwgUbL.Pu ~pputlwb- op-
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qwU(lqullb}l}l pwUwqmpJwup (wutq}lpwgpuli qwu libpb-b-uwU bqwllwq): 
liju hbmwqnmmpjmllUbpli wUgljwglibtm hwuwp liwfuopnp UIWmpwu­

mmu bU ullfiqwJpfi u}ll'tutltuJp: PnppnuwuUqbpp L tuunpwuUqbpp hwuwp 
UUituumwl{np t pwqgm-wqwpwjpli ti}12tutltuJJ11!: Ujli Uitumpwutnbtm hwuwp 
!{hpglinu.i bli 1 L thtuppbgpwa wa}lqtuJpfi pwqgm, finupwgUnui upll~L. 7-8° 
J!UI.ll Pwtltliqp. wqbtwgUmu 20-25 q tiwUpwgpwb wqwp-wqwp (qwu qpw 
t}mzpU): lijlinthbmL tuJq tuwnlimprlJ! htutbglimu bU upU~L upwmwpp qwliq­
qwitp umwgmUJ!. ~.Ptmpmu hwmntl} awqwpn.!{ hpqpn.uqntq}lq pwupwqp qwu 
~PltnJUUl pqpp tip2nl{: fipnzmti bU wqmpl{ p~tlm~JmUJ!. t9limu t(mpawlin~lib­
PP l}wu \fmpawupt{wlj}l ut2. pwupwljb fugwlintl lllwl}mu L 115°C-p UIWJUtuli­
fibpntu uwUptwqpljmu 15 pntqb: liju qnpblliJ.nt}ljntU(! qwpbtlt t qwmwpbt 
llwL 4nfu}l WUitupwmmu' 3 op 30-wl}wli Pfllllb l00°C-p mwq: lfwfiptwqp­
qmupg hbmn wqm}ltl ppl{ntpJntUJ! Uihmp t qwqup n~ wtlbt. pwfi 5.6: Ut{btli 
ozqpptn WilllJntlipfih}l Utntulitutnt htuUtup finuptugUtufi htuUtup litufutumbu­
tl_wc} 2DtPJ! hwpqwqnp t llln}uwpplibt mwppbp UIWpqbgpwb llll.llfttuhJnt~b-
1IDtl: liJU pfintjpp U}12tutf.tuJPI! wlJ.btP t!Iwpctbp t : OqtnwqnpWwU hwtiwp 
zwm fitqtumwqwhwpuwp t oqmwqnpbbt ~Pnz]lwgttwcr pwqgm-wqwptujpli 
u}12tutf.wJp. np wptnwqpqmu t hwmntq liztlwit litqwmwqlibpp hwuwp: 

01}[1 !{wpwqt{wbmpJwli wumpl'iwliJ! npnzbtm mb}uUpljwli hbmLJWLli t: 
"Uwfuormp tqwmpwuml{wo pwqgm-wqwpwJpli uUlil}tuJpli u}12tutlwJppg 
uwliptwqpqt{wb ITJ.bmpp]l pwuplJ.Ubpp tib2 t9lintti bli 10-15 tit. b-waqmu qw­
~Pwpp~ntl L pnqlimu uplitL hnt{wfitutl! (nt tqtuqwu pwfi 40°C): UJq pwupqlib~ 
PI! mbqw~Pnfutlmti bli uwnliwpwliwJpU }umg qwu WJt. mbq. nptnbq tqbmp t n­
Jlll2tlP ollll wqmnmqwbmpJwli wumpl'ituliJ!: lugp 4-5 mb11bpntu (hnppqnliw­
qwli L mqqwhwJwg) pwgmu bli pwupljUbpJ! 5. 10 qwu 15 Jllllllh mLnqmp­
JtuUp. Unppg awoqmu qwt(twpp~Ubpntl L mbqwt(tnfumu pbpunumwm: UJu­
mhq Uituhbtm mhflilm~JntUJ! lttuUitf.tuit t npn.z!{IliJ. uwfipUibpp mbuwlj}l hbm. 
unl{npwpwp' 1-2 op: UJfi uwfiptfihpJ:!. npn.fip wnqw bli mtiJwt }ugp OI}lltU. 
[!fiqUbtntl ufiliqwJpfi u}12tutltuJp]l 1.\pw, tuJUmhbmL pbpunumwmmu' fiUituu­
mw!{np 2hpuwump6wlip UIWJUwUfibpn.tu mwL.Pu b!i J!lil}q<7tlw<7 uwhtiwlifib­
rmtl. qUiqmplibp, npnfig hwz!{wnntUJ! mwwu t htuUWUIWI.lltuufuwli uwliptfib­
pn!{mtlJtut ollll wqmnml{wompJwli tqwmqbpJ!:~OubuwliulJ.Pli wnw2tuP4hL 
t Up pwfiwau, npntl qtupbtli t Utntufitut 1 u3 bwtl.tutntti tiwfiptfibpp ptulitulJ.I!' 

X= 5000·A 
B·t ' 

npmbq' 
A- fllbmppp pwupqp uwljbf1bupli wl'iwo qwqntpGbpp pwfiwljli t. 
B - ITJ.bmppp pwupqp uwljbpbUJ!. uu2 

' : 

t- pwg qp6wqmt.i pwultlJlibpp Uituhbtm dwtiwUwqwhwmt{wb"J!. Jllllllh) 
llJU pwliwaL.J! mwwu t tinmw!{np UIWI.lllJbp, npntl.hbmL hbrL.PfituqJ! UIWJ-

Uwfiwqwlinpbfi J!fizpufibt t. np 100 uu2 uwqbpbu mfibgflil ITJ.hmtlllP l}tuuplj}l 
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tlPW 5 pllUJUp J!fipwgpnu) J!fi\jfintU t Wjfipwfi OWfipt, pli,)pW!i UJ.WpntfiW\J.tjntU 
t 10 1 oqmo: · ~ 

UnwtJbt 6zqppm UJ.wmqbpwgmu qwphlli t umwfiwt wuUJ}lpwgpnfi 
(fihpM1111.) qnpbppp lil12ngntj . npJ! umhqbntu t oqp zltp npnzwqp wpwqmp­
JWOp L. pwfiw\}mpJWOp: lijl} ZPPI! zt}ltjmu t hwtnmq pwupqp (<,wjqhfinwJtult) 
ut2 19tJwb UJ.llfiq uliliqwJltG Ult2wtJWJPlt hhtn. npJ! qwfiqwqnpb(i (60 Ujtnntjtn/ 
1illUJ.U) UJ.tlltnljntU t. llpUJ.bUq}l «pnfitjWO» tiw(iptfihpJ! hmtjWUUlJl\ll2_WtP tllUIJ.W­
pwzfutjb(i ufiuqwjpG Ult2WtlWJ11P uwl}hpbup(i: lijU qnpbppfibppg wobfiwmw­
pwbtjwbl! Bm. 4pnmntUI qn}lbltpfi t : liJu Gwfuopnp 1Pg~wtjnpntu hG uGGqw­
JpG up·2wtJwJpntJ L. mhqwtlmtunui luntg, nptnbiJ. npnztJbtm t oqp wqmnmtjw­
bmpJntfiJ!: up.wgfinui hG L. Jl111l.Gntti 10 pnUJ.b, np)lg hhmn hwfimo bG pwupl}{!. 
bwbljmu ljwt}lwp)12_nt{ L. mhqwt}lntumu phpunumwm: ilJUlzmtiJ! twlJ.Gmu bfi 
fugJt mwppbp uwubpnto' J!Utn hnJ1ltqnfiwl}w(i L. mqqwhwjwg hwJ1pntpJmufih­
plt: 8mpwpwfi2.Jntp 2_wt}luwfi WJlll)ntfipfitppg hwztjwp\}mo bfi till2ltfi ptjwpw­
fiwqwfiJ!: Oppfiwlf hpb ufifiqwJpfi ufl2wtJwJPp uwltbpbupU wCibg 60 qwqmp. 
qnpbpPfi wzttfwtnbt tp 10 pnUJh L (itpbbht 150 l oq, WUIW 1 03 bwtJmtntU hq bt 
t' 

60 
·lOOO = 400 P2P2 /owUpt/ : 
150 

l.twfi fiwL. WJL bqwfiwqfibp, hpp jugp oq[! fihpbbtjntu t UWfiptwqbpbtjwb 
2PP qwu ~}lqpntnq}lwqwfi tntbntJPP op2nt.[. WJfimhbmL. wJq 2PP n1mzwqp 
(bpphUfi finupwgl[wb) pwGwqntpJWUp gwfipu t qwmwpl[mu ufiUqwJpfi up-
2'}nl.wJp)l tjpw: 

(.._ lll.wpqi.J.hL t. np uwnfiwpwfiwJpU mfimbuntpJmfimu WJllllntfiwtjbm &Lnl[ 
UJ.UlntiJ.PWfi2wpbqbG UJWhUJ.wlihtnt hwuwp UJ.bmp t umhqat.[bfi hbmL.JWL fil[w­
qwqmJfi UJ.WJUWfifihp{!' 

- uwntiwpwtiwJftti Jugbpft 1 ,f (}wtfwfnllf ,JUJbmp t UJWJlmtiwljt/ft 100 
pppftg mtfbf lfwtipt: Bwti[Jwtft t. np pti!]hwtipmUJbu UJWhUJwtilfwti pti­
pmgpmlf pnppnuwuti[Jbpft pmtimljmp]mtif} lfttift hwmm[Jbtim. fulfn­
pwutiljlipftti!J · 1 0-ftg n1 wtflif, pwljmlip}lwtilip}ltip' lf}l pwti}l wmutiJmljjJ 
u whli w ti (j lipnuf, 

- odwtiiJW/j ulitijwljtilipnzli'Jl,J wtfliL pwti 1000 pp}lp 1 li3 -nuf. 
- wfummhmlili[mg hlimn Juglipnzli ,JUJbmp t hwjmtiwpbptfbti h}ltfwtiiJw-

(}}lti liwtipttibp: .; 
UwnfiwpwfiwJfJfi }ugbpp fihPI!ltfi uwlJ.bpbup. mwpwj)1. t}lwphpwfiJmph­

PP wqmnmtjwbmpJmU wump6wfit! npnzhtm hwuwp lJ.wmwpntu tfi qp~fig 
uwqtphu)1 npnzwqp hwml[wb)1g (10, 25. 50. 100 uu2

) ti.J.wgmu wtumwhwfi­
tjwb tlJ:lllwfubnt<>-lt (mwtiUjnfill) t11t2ngnt.[. WJfimhhmu qpwfig l{pw wfigwa 
uwfiptfihpJ! wUg hfi qwgtjmu pnpwa 2PP ut2: lJwfiptUbp}l hbmwqw gwlipJ!. 
pbponumwmmuf! L. hwztjwplJ.[! l)wmwtltJntU tfi tjbpf! Uztjwa biJ.wfiwqmJ.: 
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8. -'l}Sfil'qj!lJ"iaUPb'llfuP -'l}U~-'l}lfi,lJllb 
b'lll\,UlfuliP.e 

tlltnmiJ.PWfi2wpbqhfip UJWhUJ.mfiowfi hqwfiw\}fihpJ! pwquwqwfi hfi : 
'1-pwfig qwuwqwpqnttiJ! Lu hpufitjmu t mwpphp hwmqwfipzlihp)1 tjpw. npnfi­
gpg tfi' uzmwltwfi qwu dwuwfiwqwtjnp Jllfihm. gptnfJ oqtnwqnpbntuJ! L. qpw 
WIJ.PjntpJ!. bwtJwm. UJWhbutnp hwtnwqwqbwjpU tntbntu{!, ophppp tnhqwtjnp­
owfi oL.J!. oqwqwqwtlmJumuwquwfi hqwfiwlt{!. upfintnptnp qwquJ!. UJWh­
UJWfitjlliJ. UJ.tllllliU!Wfi2WPhiJ.bfi)1 qbfiuwpwUwqwfi l{ll6wq{! L WJtfi: bph qwuw­
qwpquw(i hpupmu qptJP gpmp oqmwqnpbntU{! L. qptu WIU!JntpJ!. WUJ.w 
UJU1DtiJ.PWii2WJlhiJ.bfip UJWhhumfibpJ! qmphtP t pwdwfiht 2 Obb juop)1' pfim­
qwfi gpmp oqmwqnpbuwup wztuwmnq (qwu wnwfig qpw) utmhhumfibp L. 
wphbumwqwU gpmp lilt2ngntj qnpb1111. UJ.tuhhutnfihp: UJu ]uuphpJ! ltphfig hbp­
ppU pwuwUtjm~ bU mwppbp bUpwJuupbpp. npnUg uwupfi l}tunutUI umnpL.: 

8.1. i!bwlJ.wb qrsp oqswqnrbdwup O}whbusbbr 

.t.WJWUtnWU)1 UJWJUWfifibpmu UJ.UlllliJI!Wfi2WJlhqbfip bpqwpwmh UJ.Wh­
UJ.WfiUmfi wubfiwhpfi u tupqJntfiwl[hm hiJ.wfiwqUhppg uhq[! uwnwfiubp(i hfi 
biJ.bt. npnUp upfi2_lt opu tt 2_bfi qnpgpbt pphfig UzwfiwqmpJmfi{!: '1-pwfigmu 
pWfi2W}lbqbfiJ! qwupJlllll.fibpntJ ltWU UJ.W}lqbpntJ zwpl[ntU t qbmfipfi qpl[ma 
t}lWJUlJW gwUg}l tjpw. UJ.IDDlll.fibpf! L.u qwtipJnliJ.fibpnt.[ltwti w}lqqbpnt.[ qwuw· 
l[npt.[mu bfi qwpwltfibpp l{pw. puq ubqwfip tuWIJ.lliJ.I! qwJutJ.mu hwmmq WJJl 
fiutwmwqp hwuwp &qtJ.wa LW}lbpp tjpw: 

. 5 

4 . -

' 
3 

l.rq. 32. LwJfiwqmJmlt ufubUwfi 
1 - £pwmwp wnm, 2- OIJwtftnjulfwfi wncfwlj, 3 - mwjumwlj]w gwfig. 4 • 
wpmwhnupft funiJncfwlj, 5 - fibphnupft funiJncfwlj, 1 · UJWhUJwficfniJ lfpbpp. 
II -1np hwpl), III- hnl!ft wnwpft{i zbpm, IV- hnllft wpmwpftfi zbpm: 

YW}lUlll~PLP· qwqwpJl, nwquqbq}l. 4WIJ.W0p}l tqWhUjwfiuwfi hwuwp 
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hfiwqntJfi dwtiwfiwqfihppg oqmwqnpbtJ.ht hfi tWJfiwqmJmhp h tupwuwmfihp. 
npmhq D1llllhu tihqmup~ fijntp oqmwqnpb"tlht t hW}lll[! h hmtwb"wb"qmJp[!: 
LwJfiwqmJmhpp ohhp[! h ~wl}lhp[! mwpphp hfi. pWJ9 [!fiqhwfimpfi WJfi t. np 
qpwfip tqhmp t mfihfiwfi oqwl}lntuuwfi hwuwqwpq. tqwmpwumtjwb" J.llfihfi 
qhmfip tiwqbphupfi qwti tPn11P funpntpJWUp. mfibfiwfi 2hptiwtihqnmp~ L tun­
fiwtjwtihqmup~ zbpm h hWtl1911WJpfi l}WU wfiophWjpfi 2J1hpp hhnwguwfi Wll­
tjwqfihp (fiq. 32): 

lwjfiwqmjmhp[! wztuwtnnui hfi tqwmpwumht pntJl phpntpJWfi tJpw, np­
tqhuq}l hwtngpwjpfi qwti wfiophw2php[! ~qmmwqtjhfi LWJfiwqmJmp oqw­
l}lnfutiwfi wntjwqmti : lwJfiwqmJmp qhfimpnfimu l}lnptJ.mti t wnm unm 30 uti 
LWJfintpJWtip L WJI}PWfi t1 funpntpjwtip. np[! b"wb"qtjmti t l}IWJUlJW gwfigntJ.. 
hwztl}l wnfihtntl. tqWhtqwfitl.l1ll uphppp ~wl}lhp[! : lijq gwfigp hpqnt Owjptippfi 
hwpuwphgqmu bfi tihqwqwfi tul1llntJ.wq oqp fihphnupp hwuwp: Oqp wpmw­
hnu11fi wtqwhntl.btm hwuwp wtihfi 3-4 u-p tJpw mbqwqpmu bfi wpmwhnupp 
ful1llntl.wq 20x20 uti qmpqwb"pnq: lijq tul1llntl.wqfibpp WJfi tiwu[!. np qmfitJ.mu 
t tqwhtqwfitl.l1ll tiphppp qwfiqtJ.wb"ntti. UJ.Wmpwumnui hfi gwfigwdL: liwqwti­
PP hwuwp oqwl}lntutiwfi wnqwq[! b"wb"qqmti t 45x45 uti ~iul}lhpntl. l}IWJtOJW 
bnwfipum gwfignq: Lwjfiwqntjtn[! uqumti hfi LQfibt qpw tihq OWJppg : hpp WJfi 
hwugqmu t hwuwtqwmwutuwfi pwpopntpJwfi. npnz qhtqpb1mtti LWJfiwqmJ­
mp qwmwpllfi Lu mbqwqpntu hfi npnzwl.j}l wfilJ]wfi mw4 mwtumwl}jw gwfi­
gbp. npnfip Owb"qll_nui hfi ~np hwpq}lzbptnnq. WjfinthbmL' hnq}l pbph zb1nnnq: 
hpp LWJfiWl}lltJUl[! LPP4 pwpoll_nui t . Wjfi b"wb"qll_mu t hnq}l zbptnnll, Wjfi ~w­
l}lnq. npUJ.huq}l wtqwhnll_tl}l wfiophw2phpp hbnwgmti[!. puq mc:tbq gpmhppg 
tip pwfip op hhmn LWJfiwqntjtn[! ll_bp2fiwqwfiwtqbu b"wb"qll_mti t wqbJ.ll hwum 
hnqwz hpmn4: 

lupwtiwtnwjpfi tqwhtqwfintti[! mwppbpll_nui t LWJfiwqmJtOWJpfipg tip­
tipwJfi fupwtiwmp funpntpjwtip: 

!1wfi2wpbqhfip qmJmp tJpw hwpqp tumpohp[! uqumti hfi qfiht fibp11hpg 
ll_hpL. Wjfitqhu. nptqbuq}l hW2l1}lll zwppp tupohpp fihppLp tiWu[! Owb"qp Utnn­
ppfi zwppp tupoh11}1 tip tiWU[!. h wfiopLw2pbp[! ~fihppwl}lwfigbfi qntjUlp 
qwfiqtJ.wb": fhc:tbq gpmhpp c:twtiwfiwq fibphnupp L wpmwhnupp tul1llntl.wqfib­
PP timmpb111! l}lwqqmu bfi. nptqbuqp tipbppf! ~gpmwhwp4}1: ~wpq}l h hnqw­
zbpmp hwummpJntfi[! tihb" uzwfiwqmpJntfi mfip: \.f.wq b"wb"l}htnt h hwum zbp­
mp qbtqpntu pwfi2wpbqhfi[! qwpnq t qhpmwpwfiwt h zfi~whbqo J.llfibt. jluq 
pwpwq zhptnnq Owb"qhJ.llu ' tiphpp[! qWPI1ll t gpmwhwpqht: 
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~WJWUUlWUp tqWjtiwfifibpntti hwpqp h hnflP2h11tnhp[! UJ.hUlp t J.llfib(i' 
- [Jwpuw!pftlft b. wpuwrnwUJUWUJiibpft hwtfwp · 
qwmwpwjpfi tiwumti' hwJ11lllzhpm[! 20-30 uti~ 

hnq}lzhpmf! 30-50 uti. 
hl1tipp tiwumti' hwJ11lllzbpm[! 30-40 uti. 

hnq}lzbpmf! 50-60 uti . 

Ji 
' I 

~~ 

- lJWIJwlipft hwtfwp · 
qwmwpwJpfi tiwunuf 

hpupp tiwumti ' 

hwJ11lllzhpmf! 10-20 uti. 
hnflPzbpmf! 30-40 uti. 
hwpq}lzbpmf! 20-40 uti. 
hnq}lztpm[! 50-60 uti 

!1wg}1 Uzqwb" LWJfiwqmJmbppg . npnfig tnhll.l! unll_npwpwp wtihfi mwpjl 
{!UI}ntfit.J.wb" t l}lntubt uwfiptwpwfiwqwfi h}ltl.wfii}llt}}jntfifihppg tumuwl}:zbtnt 
fiqwmwnmtifihpnt.J.. qppwm{nui t fiwh pwgopJW tqwhtqwfitiwfi wt.J.bi.P qw­
mwpbtwqnpbtj_wb" bqwfiwq' tizmwqwfi tWJfiwqmJtnWJpfi hwppwq: 

liJu hwppwqfibpp wnwt.J.btntpjntfi[! l}wjwfimti t fipwfimu. np hfiwpwqn­
pmpJmfi t {!fidbntJ.mu wtqwhntl.ht wphhumwqwfi oqwl}:znJumu: Oppfiwq, bpb 
tqWhUJ.Wfiqntti t 250 tn qwqwtip. pwtJ.wqwfi t oqmwqnpb"bt254-70 uwqfipzp 
N8 oqwl}lnfup~ . npfi wtqwhnt.J.mu t 100 ti3 I c:twti .m oqp hnup: Qfii}lltfiqwb" t. 
np hph LWJUWl}llljtnp lWJfintpjntfi{! 2,2-2,5 ti t . WtqW oqwl}lnfutiwfi tihq wn­
tJ.wq t pnqfiqnui uh2mbqmu. puq bph 3-3,5 u t. wtqw Pl1llfitl.mti t 2 wm{wq: 
hpqnt qbtqpntti l<t LWJfiWqntjUlbpp bpqwpntpjntfi[! tqbtnp t J.llfip 20 u-p muh­
tiwfifibpntu: 

LwJfiwqntJUlhpntti qwptnn!l>plf! h wptiwmwtqmmqfibp[! qWPI1ll bfi qw­
uwll,nptl.bt n~ tipwJfi ppw11 tJpw 1..9PW0, WJL fiwL wpqqbpnq: fllwhtqwfitiwfi {!fi­
pwgpmti hbmhmti bfi tWJfiwhwppwqp b"wb"qntjpp wfill_fiwumpJwfi{!. pfi~tqbu 
fiwh qmJmp mwppbp uwuhpntu 2tpuwumpowfip l}lnl}lntuuwfi[!: llJu fitqw­
mwqm{ fiwtuopnp qwfiqll_wb"p mwppbp tiwubpntti mbqwqpntti bfi pwpwq 
tul1llntJwq. npp tip2n4 }12hgfimti bfi 2tptiw~wl}l: QbpumpJntfi{! npnz ~wl}lntl. 
qwpqwll_npntti bfi fibphnupp h wpmwhnupp tul1llnll_wqfihpp wfigphp[! tlJw4hL­
pwgbtn4: hph wpmwppfi tiphfimJfi 2hptiwumpowfip qhtqpmti fiqwmll,mti t 
LWJfiwqntJtnp qwfiqqwbp 2hptiwumpowfip pwpopuigmu. qw wqqwfizwfi t 
WJfi UWUpfi . np tqWhtqwfill_l1ll tipbpp[! uquht t hfipwpqt.J.bt tiwfiptwpWfiW{J.Wfi 
l}l~wgtiwfi: 

q.wpfiwfi[! tiwppnui hfi 2PWmwp wnqwqfibpf!. pwpwqwgfimu b"wbqntJ­
Pl!: liJu c:twuwfiwl}wf!fipwgpmti fiqwmll,mu t fiwh 2hptiwumpowfip pwpopw­
gmti . np}!. pwgp l}l~wgmupg . \}wpnq t J.llfibt fiwh pwfi2wpbqhfip hwfiqump 
2112wfipg I}lltpu qw1m hbmhwfip : 

illwhtqwfitiwfi uhqnfifi wll_wpmhtmg h tiphpp[! ppwgfihtmg hhmn 
hwppwlm uwppntti hfi PDLDP pwl}:znfifihppg . hwpphgfimti h tizwqmu hwfiqwb 
qpnll_' 1 ti2 tJpw bwtuuhtntl. 300-500 q l}pwl}lnzp: 

'Uzll_wb UJ.Whbumfihpntti pwgwl}Wjntti hfi zbfipp \}wnmgll_wb"pwjpfi pfin­
pnz qbmwtfibp}!' hptip[!. hwmwq[!. wnwumwq[!.tqwmhp[! h WJtfi : 

~ptifiwl}wfi tqwhbumfibp~ tqwhtqwfitiwfi mbtufintnq}lwJp qwpqwguwfi 
hw2npq l}:zmtfi hfi LWJfiwlJ.mJmhppg hbmn: £).pwfip pphfigpg Uhpqwjwgfimti 
hfi qhmfip tJpw qwti hnq}l Uh2 npnz tunpntpjwtip qwnmgt.J.wb zhfiphp. npnfi11 
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mfihG £hpuwobqmuwgmu. oilwl}lntuowG (puwqwfi qwu wphbumwqwG) 
hwpliwpwupfib11: Uju mpllllt ll!Whbumfibpmu ltu oqmwqnpb~mo t pfiwqwfi 
gnqtml!: '1-pwfip fimJfill!bu fiwtuwmb1,1qwb bG qwqwupp, qwpmn:Ppl}l, wpuw­
IDWll!IDnlllfihpp, qnoqbqwtfnpubpp ll!Whutwliuwfi bwuwp: <pufiwqwfi ll!W­
hhumfihpp IDWJlllllntpjntUI! qWJlllll t mwmwfit{bt Up pwfip IDWUUJWqpg Upfi~h 
Up pwfip hwqwp mn(i(iw: fipl4bU zpliWfijntp WJil zbupbpp hWUWll oqmw­
qnpffi.(nui t PWPI!· hpqwppbmnfit!. WllJntUI!: Cum hwmwqwqbwJpu tmbl.iwu 
hpufiwqwfi ll!Whbumfibpl! l}lumu bfi' ~hllhPltPJW. qpuwqhmfiwl}lnp, qhmfiw­
l}mp L lumnJ!: 

qbphllltPJw ll!Whbumfibpl! hwpliwp bfi untup L ufumnpp ll!Wh~wfiuwG 
hwuwp. pwfip np qpwfip ll!Whwu£mu bG oqp gwbp hwpwpbpwqwfi tunuw­
t{mpJmfi: UwqwJfi qpwfip wfihpwdbzm t tfumwhblfmphfi £hpuwuhqmuwg­
Gbt: Swpphp mpllllt ll!Whhumfihpntu qppwnntU b(i upbppp mtn.w~npuwfi 
mwppbp tn.wuwqfibp' mwpwJn~. zmbUwpwuuhpntl.i h ppwp t\pw tQpwb hw­
uwmwpwb qw(iq~wbnt{ (fiq. 33): 

DOD 
ODD 
ODD 

2 3 
'lrq. 33. Unwfig wp.hhumwqwfi gpmjl lizmwqwfi U(mhhumfibp.p 

hwmwqwqbwJpfi tntbmufibpp mwppbpwqfibpl! 
I -qbwfiwtjlnp 'zwbriwpwfiw}jJfi wftUJft, 2- bpljhwp{Jwlift · wnwpftfi hwp{J[! 
qbwfiwtjlnp. 3 - !fbpbplJpJw. 4- {Jftuwqbwfiwtjlnp · ?UJbrfwpwfiwJftO wjJUJft, 
5- linlJfil! · hwuwwwpw~ qwfiq!fwt!mlf: 

Pntnp mpUJ.ll U(whbumfibpntl.i tt wfihpwdbzm t qwquwqb}lUihtluuuwl}l 
oqwl}lnfuwfiwqmli. hwqwnwq Ilhll!Pntti upbpp{! 4Wl1J1Il t t.P~wfiwt pupuw­
mwpwgmlipg: Oilwl}lnluwfiwqmU!! ppwqwuwg~mu t pfiwqwfi qwu wp.hbu­
mwqwfi bqwuwqnt{: Pfiwqwfi oqwi!Jnluwfiwqliwfi uqqpmfipfibpf! fintJfi bfi. 
ltfii LWJiiwqmJmbppfif!'npnz mwppbpntpJntufibpnq: UJu Ilhll!PntU hu wpmw­
ppfi UWDI! oqp fibppwtlJ.wfigUW(i hwliwp qbmfijl Uwqbpbupg Di Wjfipwfi 
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'trq. 34. qbpbpqpJW ll!Whbump OilWl}lnfuuwG ufubl.iwfi 
1-wpwwurznrz junrzmfwlj, 2-I]Wftwljfibp, J-oljWpWJfuftl urzwtigp, 4-q!luwlfnp 
OIJWPWlfuftl junrznlfwlj, 5-wpwwp]Jfi oiJft fibp~Mwfi funrznl/wlj, 6-oiJft hw­
lfwuwpw~wtji pwzjuriwfi hwl/wpwfunrznl/wljfibp, 7-oiJft uwwwljwpwpuwfi 
funrznl/wlj: 

illwhbump Ubq WJl mwppbpwqntU UWlll! Oil!! hwmntq ppbqbfimb tlmq· 
pwqfibpp up~mgn~ tinmhg~mu t IlWpuwqfibppfi: ltwfi fiwL pfiwqwfi OilW­
l}lnfuuwfi WJl tn.wuwqfibp: Uwqwjfi qpwfig wztuwmwfipp hpupmu [!Uqwb t 
~bpuwumpowfifibp}l mwppbpntpjntUJf hbmhwll!bu h uplintnpmwjpfi tilizntU!!. 
fibjtbbrul. h wpmWUilllll lullllnqwqfibpp qmp.~wbpmu: Uzfiwfil! WJil mwppb­
lmtpJmGG WJfipwfi tt ubb ~t. np.p ll!Wmtiwnnq hn~wgntU!! IlWUilWil t !!fipw­
fimu : UJil qnpbrul.mpJwu pumbuup.twgtiwfi hwtiwp qppwnmu bu umPll!llllW­
ltwti 0IlW$ntumti OilWluwnfip~ubpp up~mgn~ : Ujumbq qpujl Oil!! fibp.uq~mti t 
umnpqbmuJw lumlmlwqfibpml h mwpwm.[mu hwmmq lumln~wqwJpfi gwfi­
yml wfihp.wdbzm mbqwuwubp: Pwfi2wpbqbfip ll!Whll!wfiuwu WJU bqwfiwi.J.I! 
ltlmtli t « wqmjl~ OilW$nfumli» wu~wunuil!: UJfi qppwmtmu t qwp.mn:ppl}l. 
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wpuwmwUJ.mntqfibp}l. unfu}l. bppbUfi' qwqwup}l hwuwp: Swppbp ufubUwfib­
pnq wqm]ltJ. oqw\flntuuwup UJ.whhumfihp}l ufubuwfi phptJ.wb t Uq. 35-mu: 

lU p q 

'Uq.35 .Uqm}ltl oqtuqmfutituup U}Whhumfihp}l ututuwl.i 
W- zmbtfwpw{iwjft{j mftUJft UJWhbum gw{igw/J{, hwmwqntf, p- zmlilfwpwliwjft{j 
m]lUJft UJWhbum bnw(jfvma]l qmptfw(}pnt/ gw{igwd{, Junqntfwq{ibpntf. q.. hwuw­
mwpwa qwaqqwantf UJWhbum bnw(j[vma]l qmptfwc}pnt/ gwagwdL pwzfuftl Jun­
qntfwq{ibpntf: 1- wpmwUTJftl OIJw{igp, 2- zmbtiwpw{i, 3- gw{igwdL hrumwq. 4-0-
IJWt/Jnfuftl lfqw{igp, 5- qtJuwtfnp OIJWpWzfuftl fum]ntfwq, 6- liwfuwlfmmp. 7- b­
nw(ilymlift qmptfw(}pntf OIJWpwzfuftl funqm.[wljlibp: 

liJU m}lUJ.)l UJ.Whhum(ihpntU zmtuwpw(i(ihp}l UJ.WUlbp{! hwuwmwpwb" hfi, 
]luq hwmtu4l! qwu gwUgw6L. t . qwu mfi]l hnwfi4Jmfi}l qmptJ.wbpntJ. oqwpwz­
lu}l~ lunqntJ.wqUbp: t.l..hp2}1UUbp}lu U]lumhp}l ~w\flhp{! 30-50 uu hfi: '1-pw(ip 
U}Whbuml! pwp6htmg wnw2 mhqwqnpntu hfi 1,2-1,5 u hhnwt{npntpjtuU tJ.pw: 
Oqwptuzfu}l~ lunqntJ.wqfihp}l <}wjphpl! zmbUwpwfi}l U}WUlhll}lg 50-70 uti hh­
nwt{npntpjWU tJ.pw hfi qbp2wfimu (fiq.36) : 
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'Uq.36. Uqm}ltl oqwqmtuuwa qbmwt 
1. - libpMnq Junqntfwq. 2 - OIJwt/Jnfuftl. 3 - qtJuwLfnp OIJWt/Jnfuftl Jumznt/wq. 
4 - oiJwt/Jnfuftl Junqntfwqubp, 5 - bnw{i]lum t/JWJWJW gwligbp, 6-bnwli]lum 
gwugft dLbpfJ: 

f!wU2wphqbfi{! oqwqmtuuwfi bfi bfipwpqmu ]lfi~utbu W1lmwp]lfi . WJfi­
utbu tt fih11P]lfi oqmt: Uzfiwfil!. bpp pbppl! mbqwqmlutJ.mu t UJ.Whbum, oqw­
\flntunui{! qwmwpqmu t wpmwp]lfi oqntJ.: bpb qpu]l oq]l 2hpuwum]ltiwul! 
0°C-!Ig gwb"p t. WUJ.W WJil Oq{! fuwnfilJ.ntU t fibpp]lfi oq]l hbUl WJ(i hwpwpb­
pmpjWUp, npUJ.buq]lfuwnfintpq]l 2hpuwum]ll'iwfil! L]lfi]l 0±1 °C-P, uwhUwfifib­
pntU, nppg hbmn Wjfi UqtJ.mu t qbUJ.)l UJ.WhUJ.wfitJ.nq pWfi2Wpbqhfil! : l::;pb qpu!I 
oq]l 2hpuwumpl'iwfi{! {!fiqfimu t Upfi~L. -10°C, WUJ.W oqwqmfuntU{! qwmwp­
qmu t UJ.Whbump. fibpp]lfi oqntJ.: 

U4mP.tl oqw\flntuuwup UJ.Whbumfibpmu UJ.WhUJ.wfiuwfi unmgbu{! PWfl· 
qwgwb" t 3 qmtL]lg' ~npwgmu L. tJ.bppbpp pnutmu (pwgp qwqwuppg). hntJ.w­
gmu L. UJ.WhUJ.wfimu : Unw2pfi tlmttmu 2hpuwumP,l'iwfil! UJ.tuhUJ.wfiqmu t 
7 ... l3°C-p uwhUwfifibpmu: <t,nqwgtiwfi tlmttmu 2hpuwumP,O:tufil! l0°C-p.g P.-
2hgqmu t upU~L. ooc (qwqwupp. hwuwp -1°C): lllwhUJ.wfiuwfi \flnttntU wztuw­
mmu hu UJ.WhUJ.UlUht UUJ.WUUl\llqnp 2hpuwump6wl.i: 

::>npwguwfi \flntt wubtntl hwuqwfimu bfip WJfi dwuwfiw4tu2P2Wfi{!. hpp 
wqmpq oqwqmtuuwfi u}l2ngnq hhnwgqmu t pwfi2wphqhfi}l uwqbpbu]lfi 
qmfiqnq qwp]ltWJpfi 2ntp{!: liJq qmtL]l mL.nqmpJntfi{! 2-3 op t. npp. l!fipwgpmu 
oqwtlmluntUl! p.pwqwfiwgfimu bfi wfil!fiqhwm: <t.nqwguwfi \flmL]l mL.nqmp­
JntUl! qwfuqwb" t wpmwp}lfi oq]l 2bpuwum}ll'iwfipg L. qwqumu t 3-15 op: liJu 
{!fipwgpmu oqw\flntumul! fiUJ.wmwqwhwpuwp t qwmwpht q}lzhpwJpfi dwuh-
1}16 : bpqwpwmL. UJ.WhUJ.wfiuwfi {!fipwgpmu oqw\flntuuwfi UJ.l1Ilgbu{! ppwqw­
iwgqmu t opwqwfi 4-6 wUqwo' 20-30 pnUJ.b mL.nqmpJwUp: Oqwqmfuuwfi 
IWUtup uqqnq oq]l pwfiwqmpJntfi{!' wpuwmwUJ.UlDlllfibpp. UJ.WhUJ.wfiuwfi hw­
iwp qwqumu t 50-150 u3/dwu.m. qwqwup]l hwuwp' 100-300. untu}l hwuwp' 
i0-200 u 3 /dwu.m: 

Oq]l finr1liwt hnup{! WUJ.whntJ.btm hwuwp qwpuwqfibp{! mhqwqptJ.mu bfi 
wpmwp!Ifi UJ.Wmbppg 60. fibppp.u UJ.wmbpp.g· 30. P.u4 wnwumwq]lg ' 50 uu hh­
nwqnpntpJwfi tJ.pw : 

f!fiwqwfi gpumtl upbppfibp}l UJ.WhUJ.wfiuwfi hfiwqntJfi hqwfiwqfibppg t 
fiwL. 2PWJpl.i uwnmJg}l oqmwqnpbntU{!. WJUUJ.bu qn~qnq. uwngwpwfifibpmu: 
liJu m}lUJ.)l UJ.Whbumfihp{! pwqqwgwb" bfi ' UJ.Whbumwfug]lg. npmhq UJ.Whqmu 
t upbpp{!. uwngwUJ.whbumpg L. odwfiqwq uhfiJWqfihp}lg: UwngwpwfiwJ}lfi 
UJ.Whhum]l fiqwmowup uwnntJg}l mhqwtJ.npntU{! qwpnq t tlifiht' hwmwqpfi , 
UJ.Whbum}l tJ.bpL.mu L. qnqpbp}lfi: Uubfiwhwuwpw4l! uwnntJg}l mbqwqnpnuifi 
t hwmwqpfi. UWqWJfi WJU hqwfiWq{! ntfi}l U}lzwpp phpntpjntfifihp L. hWUWp­
JW qpJlwnmu til qmhr U"Jmu hqwfiw4l! uwnmJgp mhqwqnpntufi t uwngw)lw­
fi}l b"wb"IUI tJ.pw: liJU qhUJ.PntU UWD{! oq{! tJ.bpL.}lg lt2fimu t fibppL., mwp oq{!' 
pwpapwfimu. L. qwmwpqmu t pfiwqwfi oqwqmtumu: .t,bzm t fiwL. hwtngpw­
JPfi 2Phpp hhnwgntU{!: UwqWJfi WJU hqwfiwq{! L.u mfiP. u}lzwpp pbpntpjntfi­
fihp. npnfigllg qwpL.npwqntJfil! WJfi t. np b"wb-41! UJ.bmp t mfihfiw pwp6p 2hP­
uwhwflnpqwqwfintpJmfi . qwpnqwfiw q]luwfiwt uwnntjgp awfipntpjWfi{!. pwg 
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5 

I 3 

uqo37°Uwngwpw6' UlUlllllJQ]l qm}UfiWJ)lfi qbmhrJ.uwup: 
f.!-uwngwUfwhtwm, .P-U[WhUfwliuwti Jumg, Q.-fiwJuwummp, 1-uwnp oiJft 
libppwt/Jwtigtfwfi wligp, 2-mwp o.TJ/1 t/bpWIJWpdUwti wligp, 3-hwfngpw;]lfi 
ppbpft hbnwguwti funiJntfwlj, 4- gwligwtfnp hwmwlj, 5-uwnm;gp pwpdbtm 
U[wmmhwli: 

Ufihpwdh2tn uwnmJg]l ~wfiwqmpJntfi(! h uwngtuUJ.whtum)l 6wqwm n­
~~:tm hwuwp l}wmwpmu bfi hw2qwplj' htfilitntl uhqnfi)l[!fipwg~mu b"wfuu­
'1 U'l? uwng)l pwlituqntpjntU]lg ' 

npmhq' 

G= Q tn 
Qh 0 1000 ' 

GQ- wfihpwdh2tn uwnmJgp ~wfiwqfi t wupruu~ uhqnfi)l (!fipwg~mu.m . 
- Qptn)l awfuul! WUPIUJ.2 uhqnfi)l [!fipwg~mu.tt.Q. 

qh- lltq UWUntjgp Qlltptn WJlUlllll}Jlhtnt ntfitu{J.ntpjntfi(!.335lj_Q/qq: 

1 o <.muwt}lntpJtufi hwuwp umwgt.J.wa pwfiw{J.ntpJntfi(! wt.J.htwgfimu hU 
n 0 Yo-ntl : UJUnthhmh. hw2@tunfihtnt.J.. np uwngwUJwhhutn(! ~]llJ.wflilll 100%­
l i'Xwtlht uwnntJgnt/.. pwfi)l np uUmu hfi qwmwpq mwpwampJntfifihp unm 

Wj(io~~o~~n~~~ · hwzqntU hfi Jll1W )lpwqwfi b-tui{Wli! (Wjupfipfi wl{htwgfihtn\j_ 
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V = 1,15 o G = I 50 
0078 . ' 

nptnhq' 0, 78 - 1 u
3 

UWODLJQ]l qtnnpfihp)l tnhuwqwptup IJ.l]ln(i t. tn (Unfin­
tfiUl uwnmJg)l mhuwl}wpwp IJ.l]lnf! 0,917 m/uJ t) : 

~UJ.hu hphmu t fi{J.wp]lg, uwngwpwfifihp]l oqmwqnpO\j_JUI awl{wll! 

qqtut}lnphfi q]l2ntU t UWDQWUJWhhutn)l aw\j_wi}lfi' 2-5 wfiqwU: tf~g u)lfi~L. 
nmJg oqmwqnpohtm qh~mu UJwhhumw}ugmu 2hpuwump6wfi[! ~P~nwv-
40C-}lg :UwqwJfi. hph uwnntJQI! tP211tiP uwfip uwngwqmnpfihp]l L. ~­

}uwnUtl)l wq. WUJ.W WJfi IJ.hwttiP wl{tt)l gwap 2tpuwum)1.6wfimu: liJu qb~ 
pmu 2hpuwum)l6w6[! qw}ul{wo qt)lfi}l oqmwqnpO\j_IUJ. wiJ.P mbuwlj_]lg L. '\... 
umwgl}wa }uwnlimpllmu llPW tnnqnuwj)lli UJ.WpmliwqmpJntfi]lg : OJID2Wlj_]l 
uwhUwfifibJIDtU. wl{btwgfihtntl wiJ.P mnqnuwj)lfi UJwpmfiwqntpJntli[!. qwphi}l 
t P.2hgfibt hwtuwfi 2lipuwumptiwfi(!. uwqwJfi Jll1Wfi}lg WJfi qnqu 2hpuwum)1-
6wfi[! finp}lg qulj_u}l pwpapwfiwr 

liJll lj_btn[! lj_n~qmu t tw]lnh}lJll1wmwJ]lfi lj_hm. }lulj_ wiJ.P }ummpJntfi[! WJl} 
lj_hmmu' tqmhqmpq: 

4hpwqp)l wiJ.P hwuwp 4Jl}lnhPilPwtnwJ}lfi qhtn[! -21 ,2°C t. }luq tl{mh4-
tn}l4wJpfi }utnntpJntfi(! 23 , I%: Otphufi. bph UJWtnpwumhfip uwngwqmnpfibp}l 
h 4hpwqpp wq}l }uwnfimpll. npmhq qhpwqp)l wq[! qwqumu t 23 ol %,, WUJ.W 
WJll }uwnfintiUl[! lj_wpnq t hwttlht -2l o2°C 2hpowum]l6wfi}l qb~mu : 4wt­
g)lntu}l vtnppqp hwuwp tl{mbqtnplt }utnntpJntU[! 2909% t. )luq tuwnlimJlllll 
hwtuwfi fil{wqwqntjfi 2lipuwum)16wfi[!' - 55°C : liJu hrJ.wfiwltntl UJ.tnntJU!Wfi-
2WJlhrJ.b6}1 h WJl ufiUqwopbppfibp)llml{wgmU[! ltJIDtti t «uwngwwqwJ]lfi» wfi­
l}wfinto(!: Uwngwwqwj]lli UJ.WhtmmUhp[! qwpnq bfi t)lUht mwppbp m}lUJ.]l' 
wfio]12wltwfi. wqW2JlWJpfi. oqwJpfi : Uwqwjli wnwl{bt lj_]lpwnmu mfihfi uwn­
gwwqwJpfi tuwnlimPI}lll{ wfio}l2wltw6 hnl{wguwup uwngwpwfifibpp, npnfigmu 
WJll }uwnfimJll}[! mhi\_wl{npl{mu t hwtnnt4 2tnbUw[Iwfifibpntu. qwu «qpUJ.wfifih­
pntU». npnfip qmfil{mu bfi wfiu}l2wUJ.hu UJWhUJ.wfiUwfi tugmu (uq.38): 

Oo 

.:~llll· l?il~t.IU 
3 0 ~ 
-~-......_· ~" ~2,, 

4 

. ~"· .· ~ 
·' 
0' 

::~ . 

l 

. .. 
L~;lsfno.n ··. 

-.~ . 
.,..~'),....._,-.,,-r~:~"' :0 ~ 0 - • u~; :. 17 .. ~ ~ 
~ ..., '; .. · , · , ,JJII lll1""'7 ., • "' ~ ~ ..:0: ,:. ::., ~ 
.~ ,/ ,, _,.,. ,;;;-~- w _, ,., '' ·1"' N.; ., ~""""if" ""' "" , ...... ,.,. h • " ..,, :!' ~ 

,-v~w~~,w~ ·~- '5'" ~ 

"Uqo 380 UwngwwqWJ]lfi uwngwpwfi lJIUJ.tifiwjpfi «qpUJ.wunl{»: 
1-U[whbumwfumg, 2- uwnm;gp pwpdbzm U[Wtnmhwli, 3- uwnm;g, 4- hwzwb 
WIJwppft hwtfwptfwfi t/Jn!JPw{j, 5- WIJWpmpp hbmugfibfmfuniJntfwlj: 
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Uwngwwqwj}di tuwnlimprllJ. zmbuwpwlilihpll uwl.J.hphU[! npnzmu hli hw-
uwdwjli hhmuJWl pwliwdL.ll' '· . 

F= Q u2 

K · (tlll. -ttu) ' 

npmbq' 
F- zmbuwpwli}l2hpuwhwqnprllJ.~ uwl.J.bphuli t. u2 

Q- gpmll wnwtlbtwqmJu ~wtuul! fugmu qwpliwli wulluuhpllu. '-l.m. 
K- zmtuwpwull2hpuwhwqn{lllUw(i qnpbwqpg[!. '-l.m/u2.°C. (bpb zmtuw­

pwlill UJ.wmbpll 1.@w pwgwl.J.wJmU t dJmliwzbpm[!' qnp~wqpg[! [!U­
I}Iltlimu bli 7-9 '-l.ut!u2 0 C), 

tlll- 2tpuwumlll'iwli[! UJ.whtumwfugmu, oc. 
ft,.-uwngwwqwJllli }uwnlint{lll}l2bpuwumlll'iwli[!. [!UI}Iltliqmu t }ugll 2hp­

uwumlll'iwli}lg 6 .. . 8 oc gw~p: 
UntJ.npwpwp uwngwwqwJllli zmhUwplilibpll pwpdpmpJntU[! 50 uu UJ.W­

l.J.wu t }ug}l UJ.Wtnbpllg . lWJUntpjntU[!' 20-30 uu : 
Uwngwpwlilibpll hwuwp wlihpwctbzm uwnntJQ l.J.wpbllt t umwliwt 

mwppbp bqwliwl.J.IibpntJ.' pliwl.J.wli uwnntJQ 2PWtlwqwliubpll 1.@wJll9 l.J.tn11ht 
hwlihtntJ., hwmml.J. hpwUJ.wpwl.J.Iihpntu Mhn[! zbpm wn zhpm 2ntPI! uwnbglit­
tntl L. wphbumwl.J.wli uwnntJg' hwmml.J. hwpuwpwli:plibpmu 2DlPI! uwnbglih­
tntl: 

~UWJW~ lipwli,np lil.J.wpwqptJ.wet mllUJ.}l UJ.Whhumlitpmu. nptnbq oqmw­
qD1I~qmu t pliwl.J.wli gmpm[!. mbuwl.J.wlinpbli huwpwtJ.np t umbqitht L. UJ.Wh­
UJ.Wiiht UUJ.wumwtJ.np l.J.wu qpwli unm 2hpuwutnlll'iwli . uwl.J.wJii qnpitliwl.J.w­
limu WJU llpwl.J.wliwglihlJ! l.J.wUJ.tJ.wb t !Ill zwp:p opJbl.J.mM L. umpJhl.J.tnlltJ. 
qdtJ.wpmpjntlilibpll hbtn: <.tmL.wpwp. llli ~pwli tt hwuwpwl.J. L. tctwli lltlihli 
WJU mllUJ.}l UJ.Whhumlih1II!. qpwugmu UJ.WhUJ.wlitJ.IUl php:pll npwl.J.I! lillzm tt q}l-
2ntu t wphhumwl.J.wli gpmll oqmwqnpituwup uwnliwpwliwJllli UJ.Whhumlit­
lmtu UJ.WhUJ.wlitJ.IUl Upbp:pll npwqpli: lllwml'iwnli WJU t . np wphbutnwl.J.wli 
gpmll utnwgmU[! L. UJ.WhUJ.wlitJ.IUl uphpp[! hntJ.wglihll! l.J.wfuuwli ut2 ~hli wp­
tnw:pllli oq}l 2hpuwumlll'iwlillg. L. liUJ.wumwtJ.np 2hpuwumlll'iwliwJllli nhctllu 
huwpwtJ.np t umwliwt hwuhUwmwpwp l.J.wpl'i ctwuwliwl.J.whwmtJ.w~mu : 

8.2. UrhbuswlJ.wb qrslt oqswqnrbUW1ip 
lllSDtJU!WU2wrhqb\Ilt lllwhbus\Ibr 

Ujuop W{lllhli hwunqqwb l.J.wphtll t wuht. np ctwuwliwl.J.wl.J.llg :pwqw­
:pwl.J.ppntpjwli qwpqwguwli qnp~mu uh~ qbp ntlill wphhumwl.J.w(i gpmll 
UtnWQntUJ!: "1-w libpl.J.wJliU WDW2Wq}lUntJljWU wlifil.J.wm pqWQilll qnp@lilib­
pllg ubl.J.Ii t . np[! qcttlwp t qhpwqliwhwmtr l::;pb l.J.nn{lll}lliwmwJllli hwuwl.J.wp-
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ql1 oprllJ.Iiwmll 1.@w mbqwqphli:p mwpbpqtip{!' ul.J.uw~ 1700 ptJ.wl.J.wlillg ullli~L. 
ubp opbp[!. llul.J. wpgllull ttPw 100 hwqwp L. 1 Utli pliwl.l]l~ mlihgiUl :pwqw:p­
!ibpll PMI!· WUJ.W qumwuwli:p hbmL.JWl qpw!l>llltt! (lil.J..39): 

"' X 2000 ... 
~ 1800 

3 1600 

[ 1400 
e .:r 1200 

~ 1000 

'3 800 
'6. 
i 600 

l 400 

~ 200 

-- JOQ h tUq-~g IU~hJ 

- - -- I tl)fi-~~ w~ht 

u•phbomw\tLuti 

9P''* qJDIUIP 

I 
& 

? 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I p 

I 
I 

I 
I 

'lrl.J..39. Uztuwphll100 hwqwp L. uhl.J. lilllltnli pliwl.l]l~ mlihgiUl 
:pwqw:plihpll pl\}l q}lliwulll.J.wli 1700 p. WJU l.J.IUlu: 

UJu qpw:PlllW9 hpL.mu t. np 1700 p. 100 hwqwp pliwl.l]l~ mlihgiUl :pw­
qw:plibtill PMI! bpl.J.pwqliq}l ttPw bqht t 40. 150 tnwpll wlig ' 164: Ubp qw­
pwul.J.qpllli qpwlig Pllllt! hwuwq 300 -11: 1950 p. W{lllb(i l.J.wp 71 :pwqw:p. npnlig 
pliwl.J.~ntpjntU[! wliglimu tp ubl.J. lilllltnlillg: 1960 p. qpw(ig PMI! hwuwtJ.l34-ll. 
1970- llu' 184-ll. llul.J. ubp qwpwtJ.hp2ntU l.J.wufuwqntzwl.J.tJ.mu t WJqUJ.}lull 419 
l!WilW:P: bpb WJU qpw!pllqp tWW qtnfibfi:p 1875 pqwl.J.WU[!, WUJ.W l.J.hWUDQ­
qbfi:p . np qhUnqpw!plll.J. «UJ.WJJlJDlU[!» hwU[!ul.J.umu t wphhumwl.J.wu gmptn 
UtnWQilll Ub:pbUWJli qjnttnll hbm. np[! l.J.wtnwpbg qbpUwfiwglll'iwpmwpwqbtn 

4wntlllliqbli : 
tizuwpmmpJntli[! UJ.whwu2mu t lizht. np uwnliwpwliwJllli wnw2llu 

tnwppbp bqwfiwl.J.fibpnq wz}uWUllUJ. Ub:pb(iwfibpll Utnhq(}nqfibp(i b(i wfiqtllw­
gli(ibp' .2. Ltuwu -(181 Op.) . .2. lllhpl.l]luu[! (1834 p) !ppwuullwglllihp' :b. 4wn­
nhu (1850p.). c. IO-tutli (1871p.) qtpuwliwgll l>. '-lllliqhwmqbu[! (1878p.): 
Uwl.J.wJii WllllJntfiwpbpwl.J.wli lizwliwl.J.mpjntli mlihgiUl uwnliwpwliwJllli ub­
pbliwJll umbq~ntU[! l.J.wUJ.qW~ t wliqlltwgll l'iwpmwpwqhm PnJtll wutJ.wli 
hbtn : 'lrpw' 1872p. umbqbw~ wunlillwl.J.wJllli ub:pbliwli wztuwmntu tp untjli 
ul.J.qpntli:pntJ.. llli~ ul.J.qpntli:pntJ. wztuwtnntU b(i !iuwliwtnllUJ. uh:pbliwlih11U Wj-
uop: 

Q.mgb L. lizqwb qtunqpw!plll.J. «UJ.WJpJmlill» ulJ.qpll hwU[!Iil.J.umU[! uwn-
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fiwp.wliwjpfi ubpbUWjp qjntWp hbm UJ.WWwhwqwfi t : Uuzmzm, uM pwqwp­
fibp.p qwp.qwguwfi qnp.<tmu ub<t qbp. b!i tuwqwghL WJL pwquwplttl qnp.<tnfifihp: 
UwqwJii hpfi wztuwp.hp zwm pwqwplihpp wnhq<tqw<twJpfi wliuwp.qwpliwq 
qwnuwvu hp.LntJJll!' UJ.Wmhp.wqUUbppg, bp.lJ.p.wzwp.dhpltg L. WJL wp.hwqpp.p­
libppg pwgp pwgwmp.qmu t fiwL. wqqwpfiwq~mpJwfi L. ulifiqwupbp.pfibpp 
pwliwqmpJwfi up2L. wfihwuwuwufimpjwfi wnw2wguwup: bpqpwqfiqp 
uwuzmwpnq ufiliqwupbppfihp.p J!Uqhwfimp. mwpbqwfi qnpmumJ! WJUOP qfiw­
hwmqmu t 1 UUUl. m, np.J! qwqumu t wp.mwqpqnq ulifiqwuphpplt 30% -pg w-
4hlltli: l).w WJuop.: P.uq hpfi qwrtp.n'"ui: lijli tt wpL.wqwp.llwJpfi mwp bpqp­
fihp.ntu. npmhq pwgwqWJDtU tp pfiwqwfi gmpmJ!. np.J! qwpbllt tp oqmwqnp­
<tht ufifiqwuphppp Up UWUJ! UJ.WhUJ.wfihtm hwuwp.: lijUUJ.hu,np hltfi wztuwp.hp 
uh<twqmJii pfiwi.J.wqwjp.hp.p wfihhmwfiwpu wnhq<tqw<tp pwgwmp.nLJlJDLUJ! 
uliliqwuphp.pfihpp UJ.WI.J.wunq WJfipwfi tt wfihwqwfiwqwfi ~t : 

8.2.1. UrhhusmiJ.ud.t grsft usmgumh hftunthf'Uhrp 

'Uwtu L. WDW2 hwp.q qw fizhtnt. Dp «UWDJ!». «gntpm», «WWJ!» hwui.J.w­
Qlll}ljntfifihp.J! umpjhqmpq hli' qwluqw<t m4Jwt wliMwqnp.ntJlJWfi qqwJwqwfi 
wnwlillliwhwmqmpJmlifihppg : Oppfiwq, hjmupuwjpli bp.qpfibp.p pliwqp~fih­
P.l!· qhi.J.mhUphppfi qwtn4 ~WJWUWWil L. LUhtn4. np. ubq unm gmpm t. qqwp­
uwliwfi. np.ntJhhmL. -2 ... - 5°C 2hpuwump6wfi1! -20 .. -.30°C-p hwutuwmmp­
JWUp «WWp» t : iluwlip qwpnq h(i oqp -30°C-p UJ.WJUWfifihpDLU qnmp.hl 
UWODLJ91! L. umliht 2DlP.J! LllllWfiWLnt hwuwp.. puq hwuwpwqw<twjpli ZP2Wiip 
pfiwqp~fihp.J! qwp.nq hll Upuht +25°C-p qhUJ.PntU: bq qhp.2WUJ.hU, qwuwqwfi 
tltltlltuntltwJDLJlJWfi oppfiwqlihppg uhlJ.l!' umpjhqmpqp L. opJhlJ.mpqp 
qhp.wphpJWt: <l>npllh(ip lltmpnq ZDZWtPht uhlijWqntU qmfiqnq tPWJWJW pp.hp.J!. 
qnpoqw{tpfibp.J! L. UhWWilJW pphp.J! L. UJ.Wpqht. n"'p.fi t qpwfigpg wqbllt 
«UWDJ!»: bph hwpgJ! mp.qp wfiuUJ.wuh\}mphfi. wnwlig umwohtm dwuwfiwq 
WWLDL, hwp.gqnqfihp.p UhOWUWUfint}ljntliJ! lJ.UJ.WWWutuwfip, np. UblDWilJW 
wnwp.qwlihp.J! wqhllt uwnfi hll: lijlipfi~ upL.IimJii UJ.WJUWfifihp.nu.i UJ.ltfiq 
qp6wqmu qmfiqnq wnwpqwfihp.J! ~bli qwp.nq mfihfiwt mwpphp. 
2hpuwump6wfi: Pui.J. hWUnqqhtnt hWUWp, Op qw WjqUJ.hU t, UfintU t UpWjli 
~wtlthL wJq wnwpqwllhpp 2hP.UnLJlJDLfil! qnpoltP}l' 2hpuw~w$p up2ngnq: Ubp 
utuwllt hpupmu J!fiqw<t tpll 2hpuwl}mtuwfiguwll mwp.php. hwmqmpJmfilibp.J!' 
ubmwqli wqhtlt wp.wq t hhnwgllmu 2hp.umpJntllJ!, np.J! uhllp tltntuwllgmu hllp 
qpwll llhnpnq znzwtlthtltu L. J!lllJ.wtmli hlip uwnllntpJwll qqwgmu: liJuUJ.ltup o­
ppfiwi.J.fihp.J! zwm hfi L. zwm wllqwu hhmwpppp.wzwpd, puq ppwi.J.wfi UJ.Wm­
I.J.hp[! I.J.wpbtlt t umwfiwt qnp.opp}l up2ngnq: S4Jwt wnwpqwjp fih}lppll tllhp.­
qpwjp ~wtltwllltzl! qpw 2hpumpJntllll t. np[! hwqwuwp. t' 
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q == c · m · t, 

npmhq' 
q- wnwpqwjp 2hp.umpjntfili t. lJ.wt. 
c- m4Jwt wnwp.I.J.wJp mbuwqwp.wp 2hpuwmwpnqntJlJDlUJ!. I.J.wtfltq, 

m- qwfiqqwb"J!. I.J.q. 
t- 2hpuwum}l6wfiJ!. oc 

l 2 

'Uq.40. fllp.nghup J!lipwgpJ! mwp.php UJ.Dmhfigpwtfihp.p dwuwfiwq: 
1. pwpdpftg IJbulft gwlrp UJnmbligftwlJl, 2. gw()pftg IJbulft pwpdp UJD­
mbligftwlf! ' lrwfuubtnl/ JPWgmgftJ tlibpqftw: 

'4..hpgfihfip hpqm mwpphp. wnwp.qw. npnfigpg uhqp 2tp.uwump6wfi[! w-
4htlt pwp.llp. t. pwll UJntupfiJ! 't1>t2: bph WJil wnwpqwllhp.J! php.hllp pp.wp. hhm 
zt~tuwll Uh2. npnz dwuwfiwq wllg WJil hp.qnt pp.hpll tL I.J.mllhllwll upL.Ilntjll 

2tp.uwump6wllJ!' t3. np.mhq' 
tl>t3>t2 

lijupfipll, ntdp uh2 t ullmu Wjll op.hllpJ!. np.p hwuwllwjll I.J.Jwllpp PDLDP. 
~pqpqwqwll UJ.Pilghufihp.J!. hph qnqufiwqp tupwll ~lt oqmwqnltoqmu. J!fiqhw­
fimu hll uhi.J. mqqnt}ljWUp' pwpllp UJ.Omhllgpwt nt!ihgnqpg qhUJ.lt gwop. UJ.D­
mhfigpwtnq odmqwb"J!: t;q WJil UflUlQhUJ! zwp.ntfiwqqntU t Wjfipwll OwUW­
Ilwq, pllwwfi UJ.DUlhllgpwtllhp.p uh2 mwp.phpnt}ljntll t ullmu, L. qwqwp.ntu t. 
hpp UJ.OWhllgpwtllhp.J! hwqwuwp.qmu hll : Oppllwq.' upwgllhllp p.p.wp. hp.qm 
qtWfiWilD}l. np.nfigntU UJ.WhUJ.Wfiqnq qwqp 61lzntUfi t 50 L. 10 Upfi . fip.nz dw­
UWfiWq wfig WJil qtwfiwfinpllhpp ollzntUJ! qhwqwuwpqp. L. hph qpwfig Ow­
qwtfihpfi pp.wp hwqwuwp hfi , hp.qmup ut2 tt qumwgqp (50+ 10): 2 =30 upll 
ofizmu: Ubi.J. WJL l}mp.ll : Qp.nq LPPl! wuwllJ! qpqwo t qwpwqpfi. puq uhq mp.pz 
fimjliwmpUJ. wuwli' hwmwqpli: .Rwllp np. pwp.llpwgfihtltu uhllp wqhtwgp.ht 
tfip qhp.L.p wuwfimu qmllqnq 2PP UJ.nmhllgpwt tllhpqpwll ' hwmwqpll qp.qwop 
hwUhUWtnnl}ljWUp. WUJ.W hph pwghlip qhp.L.p wuwllp hwmwqpfi hwp.Uwphg-
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tJ.wO" MpWq{!. WUJW 2ntp{! qhnu)l qbUJ)l libppL.p WUWli{! : b}lh lintjli l}lnpof! 
qwmwpblip WJil wuwlilibpli ppwp lJ.llllPP qlibtntl. bpp mwppbp bli 2PP uw­
qwpqwqlibpf!. WUJW, O"npWq{! pwghtflU, npnt UwUwfiwq w(ig WJil UWqWp­
qwqlihJl{! qhwtJ.wuwptJ.bli : liJt qbpUJ qwplli} blip wubt. np qhwtJ.wuwptJ.bli UJD­
mbligflwtlibpf!: PwJg qwpbt11 t UJWmqbpwglibt u hwqwnwq{!' li}lh 2ntPI! 
libpphp wuwlipg hnumu t qtUJ)l tJ.bphp wuwlif!: PwJg WJU qhUJPntu hliwpw­
tJ.np lt. np WJU qnpbnqnt}}Jntli{! qwmwptJ.P wnwlig 411Iluliwqp_ tlibpqlJ.w o-wtu­
ubtm' UJDUUJjl qwu 2UPUWJpli tlitpqpwjp (liq.40): 

VDI1P9 tJ.bpwqwnliwlip lJ.pwp hhm zl}lliw(i lih2 pbptlllil mwpptp 2hpuwu­
mp6w(i mlihgllil uwpuplilitppli: ~wuqwliwtfl t. np pwpap 2hpUD1JlJmli mlit-
911Il uwpuplif! «qhntJ.wliw». puq «UWn{!» ' «qmwpwUw»: (Ujumhq «hntJ.wliwp>, 
«UWnf!>>. «mwpwliwp> mtpliplilibpf! wnli~wo- tli iW\thpmlibpp ut2. npntJ.hbmL 
l}lnpof! qWplli} t qptJ.bt zpqwgwO". qwu {!liqhwqwnwlJ.I!' tunp{! uwnbgtJ.wO". 
pwJg ppwppg mwpptp 2tpuwump6wU mlihgllil wnwpqwlibpp htm. tpp 
liphlimJlili t. qumwgtJ.P limJlil!' 2lipuwump6wUUbpp hwtJ.wuwptlhtm WMJntli­
PI!): Pmfil mblllt mUtgwtJ.tUJU qhUJPmli : J2wlip np tJ.bpLmu pbptJ.wO" 2PP (qwu 
gwliqwgwO" WJL hbqmqp_) oppliwl.J.I! wqliwnm t. WJU oqmwqnpmJ.bt t fiwtulllt­
limli 2hpuwl}mtuwliwltnt}}Jntlil! pwgwmpbtm hwuwp: UmwgtJ.bt t zwm hw­
uwpwq UJWUll}hp' pntnp U!Pliq, }}U qwqWjpli liwpuplilihpntU UJWplltliwqtJ.mli t 
plii -DP wnwUaliwhwuuuij liJntJl' umpumwUgpw: Opnz uwpuplilibpntli wJq 
lijnt}lpg UJWpntliwqtJ.mu t zwm. Ujntulibpntu' PPi pwliwqnt}ljntli : bpp WJq w­
nwpqwlibpf! pbptJ.mu bli zl}luwli ut2. WUJW npmbq WJil umpumwligpwli zwm 
t' qpwlipg hnumu t :qbUJ)l PPl umpumwlig)lw UJWpmliwlJ.llil ppf!: QbpUnt}}JWli 
WJU mbunt}}Jntlif!. npJ! qpntli t umpumwlig)lnliwt qwu :J>tnqpuum!iwJ)lli (wJ:q 
wlihwJm umpumwUg)lwU wlitlwli~bt t :Jltnqpuumli · hntliwqwli ' «:Jltnqpuumu» · 
WJPtlDil. ~wn~n11_ pwn]lg) wli~wlintuJ!. bpqwp dwuwliwq b"l.llDWJht t qpumt}l­
JWlif! L. 2hpuwmttuUpijwjpli: Uwijwjli zwm bpLntj}llihp lllJJl UlUUnt}ljlllli u]l-
2D9D!l i tpU qmlimu pptlig UJWmwutuwliJ!: Op)lliwij, h}lh 2hpUnt}}JntliJ! UJnt}l 
t. )luq 2hpliwump6wUJ!' UJnmtligpwt (wJuplipU WJJl wlimbuwlibtfl gliqnq lijnt­
JlP pwliwqnt}}JntliJ! mi!Jwt wnwplJ.WJntU). pUlUJb'"u pwgwmpbt 2hPUDtJlJWli 
tJ.bpwtlmluntUJ! uttuwUpijwqwli tlitpqpwjp: fi"p ntll_ll_nt}}JWUp t WJU qhUJPntU 
hnumu :JltnqpumnUJ!: 'VmJUpuq Uw}uliwqwpjwli uwpqJ! qpmbp. np w~wpqw­
lihpf! ppwp hbm ztP!lbtflu wnw2wgUmu ta 2hplint}}Jntli, npmtqp"g t WJfi . L. 
wnU: XVIII qwp)l WDW2)1li pwnnpqnui npnz qpmUwqwUUbp uqutgpU qwu­
qwO"bt :J>tnqimumlip qDJntJlJWli l@w: ~wpg qpqtg ' h}lb :J>tnqpuumli{! Ujnt}l t. 
WUJW plii n"t wJU nl lipl.J.lhnpntl !}1 hwJmUwptp~mu : Ubmwlllt ijmnpf!, mwp t 
WJU . ph UWDJ!. ntlip UpLlinl]fi qz)lnJ!: lijU UlUUDl}}JW!i{! 2Wlu2WluPl hwpqwc) 
hwugptg qtpuwliwg)l p<t]lzq L. qpmUwqwU 5mtluuu fl-nptpm lfwJhpJ!, npf! 
1845 Jl. hpwUJwpwqwO" «'VJmpwl}lnluwliwqm}}JWli htm l.J.wUJti.WO" opqw(iw..; 
qwli zwplJmUJ!» hn:qtlwbmu hwz~wplJ.bt tp 2hpuntpjwll ut}uwU]lqwqwU hw­
uwp<thpf!: 'Vpw UJWmijtpwguwup zwpdmUJ!, 2hplint}}JntUJ!, ttbl.J.mpwt!ibp-
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qpwli u WJtli. «nu:t)l» mwpptp npwqwqwU aLbpU tU: «fitd»-J! htmwqwJmU 
UJWpqtJ.bg . np UntjU tlitpqpwli t. puq qpw oLhpJ! hwUWUJWUlWUtuwlinpb(i 
qwplli} b(i qbpwl}m}u!llit ubl.J.J! UjntU)lli: liju mbuntpjnt!i{! Wj!ipw(i WDW2W@­
Iiwqw(i tp. np U"wJhPJ! hwjmwpwpqtg hnqtqwli hpqwli:q: liju hwpgpli tlhP2-
Uwqwli UJWmwu}uwli L dwliwliwqwqp_g pwgwmpntpJmli mqtg wqumppwgp 
qpmliwqwU LJntqtJ.Pq PnmuwUJ!: 'Vpw mbunt}}Jntlil! hwliwpJw w!il}lnl}mlu 
oqmwqnpm{mu t L WJdU: liJu mbunt}}Jwli tmpJntlif! qwjwlimu t htmhJw­
tmli. !iJnt}l)l 2hplint}ljntliJ!. qw liJntp]l qwUqqwO"p qblimpnli)l hwutuwm pntnp 
lintbl.J.nttlibp]l pwnuwjpli zwpdUwli qplibm)lq t!ibpq)lwli t- qmliwpwb WJq 
Untbl.J.nqlitp]l qmuwpwJ[lli UJUmblig)lwt tUtpq)lwli: liJU mbunt}}JDtliJ! WJ!ipwU 
tt Il.JRtpf!Upn!ibtfl it: Op)l!iwq, ]llil t mtqp m!itlimu, bpp wnwpqwli mtqw­
~npqmu t l.J.pwq]l png]l ut2: lltnqpuumliwJ]lli mbunt}ljWii hwliwowjli, pngmu 
UJWpntliwl.J.tlllil UJntpJ!' ~tnq]lumn!ip, Ubphnuntli tp WJil wnwpl.J.wJp ut2 WJfi­
pwU dwliwliwq, u[1lilL. qpw pwliwqnt}}Jntlil! png]l L wnwpl.J.WJP lib2 hwqw­
uwptJ.P, f"luq Pnmuwlip lintbl.J.muwp ltPUtm]lq mtumJlJWli hwuwawJU. l.J.pwqp 
png]l tWUtmpq tUbpqpwli wtl_btfl pwpop t. pwli uqqpUwqwli Ujntpbp]l' 
JlJltlwbU]l h qwmlllil liJmpp. tlitpq]lwli : ~)lzblip , np WJpntuf!. qw pplipwqwli 
(opu)l:qwguwli) ntwlj_gpw t : fitpbuU, bpt WJI} pngp ut2 umgtJ.P uwnf! wnwp­
qw. png]ll.Wlibmpq tUtpqpwJp up uwul! hwqnpqqmu t WJil wnwplJ.wJp untb­
lJ.nttliliti!IU' pwpapwglibtn!l qpwlig l.Wlibmplj_ tUtpqpwU: liJu}lUpU, mbllP t m­
UtUmu 2hpuwl}lntuwliwqm}}Jntli, npJ! pul.J.wUJbu zwm t liuwU umpumwlig)ln­
Uwt mbunt}}JWliJ!' u)lwdwuwliw4 qqwtlmpbU mwpptpqbtnit qpwli)lg : linw2P.­
lil! Di up l}mpanq hliwtiwqnp ltP WUJwgmgbt (hwJmliwpbpbt. lwl}ltl). puq 
tpqpniiilf! hpuUqwO" t l}mpotpp up bpqwp zwpp]l l@w L mwtflu t tmpJwli 
tppq pwgwmpntpJntlif!: UJumbq WIIIlhli dwuwliwqli t l.J.plJ.libtm. np 2hpuw­
l}ln}uwUwl.J.mJlJWU UJpngbumu liwuliwlJ.gmU bli hpqm )lp' <<mwp» L @WDJ!», 
npnlig]lg lih41! WJil UJpnghumu <<mwpw!inui» t. UJRtUf!' «uwnmu»: bpt WJil 
«UWDI1Il» lijnt}l{! UJWhhump Uplintnpm(i t , WUJW Uhlip qm(ib(iw(ip «UWDliW­
pwli» hwuqwgmpJDtliJ!: (P mwppbpnt}ljntli qhpf! lilj_wpwqp~wb uwngwpwli­
libp]l. npmbq uptpplitp]l UJWhUJwliuwli liUJwmwqnq oqmwqnpm{mu t uw­
nntJQJ!): 

Uwngwpwliwj]lli UJWhbumlihpJ! pliliwplJ.btflu liblip liqwmtg]llip, np bpt 
uwngwqmnplitp]l qwu dJwli hbm }uwnutlip wq. WUJW hwtuwli 2hpliwum]l-
6wlil! qwpnq t J!lil.J.Ubt u]llilL -55°C: '1-w' 2PP Uh2 Wll_J! tntO"btnt hwtiwp tlihJl­
q}lwjp l.J.twliuwli hbmLw!ip t: (UJU oqmwqnpm{mu t pwqwplitpnul' 2P2W­
UJWU1pli uto- qliwu UJWmownbtnit. UWjpbp]l UUJDntJQl! hwtbglibtnt L uwppbtnt 
hwuwp): b}lh utlip 2pntli tntbbtntl lintJ!i lJ.wlfl)lntu]l PLDPMI! umwUwlip gwbp 
2hpUnt}}JWUp tntO"ntJ}l. WJiinthbmL wjli uwntg!iblip hwumtq uwnUwpwlilib­
pntu U)lliiu I}llW UJ)lliq qwnliwm. qumwliwup «gpm)l» qntmWltPi. Dpf! U)lli~_L 
WJdU tt qp_pwnqmti t l}lnpp pwUwlj_ntpjntlifitpnq wpwq tPlW911Il UJlhPPI! 
ijwpo <twtiwliwij UJWhUJwlibtm hwtiwp, op)lliwq. Jlhplinu-UJWJntuwq!ibpntU: 
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UwqwJli, hph UIWhUiwliuwU dwuqtnnl! hpqwp t. WUiw WJlJ gpmlt 4mmw4lt~­
fihpf! Uibtnp t dwuwliwq wn dwuwliw4 l}m}uht. WJUplipli gmpm umwliwt w ­
Ugliq.hwm. WJU 4mmw4.}l~g WJlipwli hwpuwp ~t: Pwglt :t>P.qp4w4wli wfihwp­
uwpntpJntuuhp}lg , ubb ~wtlJ.hpp qhwulihli 4npntumlibpf!: 

8pm}l umwguwli WJU hqwliw4mu. }lli~Uibu wm(hg, oqmwqnp~mu t 
uUJnntJ9P 4UJti uwngwwqwJllu }uwnfintM!l hwttiwli dwuwliwq 4twlit(nq 2hP­
untpjntli{!: Uw4wJu 2hpuntpjwu hhnwguwu wubuwmwpwm(wb- bqwliw4I! 
hpulit(wb t liJmpp qntnpzpwguwli dwuwliwq 4twlit(nq tlibpqpwJ}l tlJlw : 

lrwmwphlip wjuuump tlJ.npo : qhpglihlip pnpwb 2PP9 umwgt(wb 100 q­
qwliqt(UJb-ml. uwngw4mnp. npll 2hpuwum1t6wlili t -40°C h mwpwgfibfip wJii 
(wnwlig 4npump) u}lli~t. hwttlhtJ:!. bnwm h qntnpz}lwliwm: lrumwuwlip 
bbtnuJWt ll!Wtn4bpf! (li4.41) : 

0(' 
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1.J4. 41 . UwnntJ9P hwtuwu. umwgt(wb- 2PP qntnpz}lwguwu t(pw 
mu}uut(nq 2h}1Unt_f}JWli qpw:t>P4I!: 

Pli~UihU hpL.nui t qpw:t>lt4ltg. UWDDtjgg Upli~h 0°C tnwpwglibtnt bwuwp 
bw}uut(mu t 1.78 44wt 2hpumpJmu: liJq 2hpuwum}l6wfi}l mw4 uwnntJQI! 
u4umu t hwttlht u}lli~h tPPtl. hbqmq t{lt6w4ll wliglibm: liJq {!lipwgpmu uwn-
9W2J1WJpu }uwn!intpq}l 2h{lUWUtnpow(ig Ulinui t 0°C: "Uzt(wb qnp.bnqnt_f}jWU 
tlPw bw}uut(mu t 0.97 44wt 2hpumpJmli : bpp wupnq2 uwnmJgg t(hpwbt(mu 
t 2PP· hhmwqw 2hpumpJwli hwqnpqntUf! hwliqhglimu t 2PP 2hpumpJwli 
pwpopwgowli ooc-pg u}lu~u 1 oooc. tpp uqut(mo t 2PP qntnpz}lwgntl.if!: Qp}l 
mwpwgt.iwli t(pw bw}umjmu t unm 10 44Wl 2h}ltlnt_f}jntU, puq WUP1111.2 2PP 
qntnpz}lwguwu tlJl\.ll . bpb 6uzntUI! W pwpopwgt(mu, mu}uut(mu t 53 .8 44wt 
2bpumpJmli : bpp wupnq2 2ntPI! t(bpwcJ\lmu t qwqwJpu t{lt6w4}1. wJupupli 
qntnpz}lwlimu t. WJiimhhmu 2hpumpJwfi hwllnpqntt.il! liUiwummt.i t qntnpzm 
2hpuwum}16wlill pwpopwguwli{!: (hqwpwqpt(wb UIPDgbuJ! tuuuu t «uw-
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pntp» pfintj_f}. U WJUtnhq _f}DlJl b(i tnpt(wb- Up 2WJ1P WUOztnnt_f}jntUfihp' qn!ib 
WJli . np. 211P. qntnpzpwgmun mbqp t mlibumu pli~Uihu uwngwJpli ti.Pnwqmu 
qmlit(bulU. WJfiUibu tt hhqmq t{lt6w4nui): UwqwJii ubq hwuwp qwpL.npli WJli 
t. np. liJmp}l qntnpz}lwguwli dwuwliw4 qntnpz}llibp{l 4twlimu bli 2hpuwJpli t­
fihpq}lw' tlJ.ntLWJ!lfi l}m}uwqhpUIUWli pwpmfi 2hpuntpjntfi: 

Qpll qntnpzpwgntU{! puliwp.qbtnt(' ublip Wjfipwli tt hw2nq oppuw4lt tlJlw 
~hblit(bgltlip, pwlip np unt(npwqwfi UlWJUwfilihpmu 2PP qntnpzpwgmug WJli­
pwu tt plimbfiulttl. ~t. npUihuqll oqmwqn{lb-t(}l npUihU w{lhhumwqwli Iunl.wg­
uwli wqpjnt{l : Pwjg 4wli zwm WJL lijntpbp, npnlig qntnpzpwgntU{l 1.. WJl 
hwmqntpJmlilihp{l fiUiwumwt(np bu w{lhhumwqwfi hnt(wguwfi hwuwp: 
.Q(i(iwpqbup WJUUUlUP pp.wti.P6wq: q.(iqwlinpp (pwtnlip) Uh2 5 qql uu2 

6uzuwu mw4 hbqmqwgt(wb t(lt6w4mu mhqwt(npt(wb t }1u~-np up uJmp: 
Cp2WUIWtn}l. qliqwunp}l h qpw utwpmliw4ntpjwli 2bpuwum}l6wlilibpfi ltpwp 
hwt(wuwp bu (uq.42 .. w): 

w p q 

114. 42. Swp}lwqwu uwnliwp.wup u}ubUwu 
U- qOIJw£inpft L2ppwu;wwj1 tiftpL wftpmtf t hwt/wuwpw/J2nntp]m£i. 
R- ljwi/JmJplJ tfwuliwljft pwgb[mg qliiJwlinpft libppftli olizmtili pliqlimtf t , 
q._ qwrftmJp!J JPftt/ pwgbzmg tfli;mtfli pfiljfinztf t tiftfiJ.L I qq I Ulf: 

~bqm4}lg qliqwlinp}l libpu!I wqwm mwpwbntpjntli wqwmt(nq uwulill4-
ubp}l pwliwqmpjntU{! hwt(wuwp t UDLJU UP2Wti.WJppg hhqmq tPnLl wliglinq 
t.iwufilt4libp}l pwliw4llfi : ..!.bmhwpwp 2bpuwump6wfi}l \flntlmJ:untpJntfi mbqp 
w mubumu: bph uwuuw4Jtnph(i pwghup 4wtlmtJP.I!· WUIW quqwunp}l uwqh­
phu}lnuznuHi wliup2wutbu 41!fi41i}l, hbqnt4 qmqpg ququti wqwtn mwpwbmp­
Jmu qmpu qWl qDtl1Jl2PWUWl, UWUupqfihpp D}1D2W4lt pWUWqnt_f}jlllfi . D}l{! 
t.ipuntnpm qmpu qwtm hfiwpwt(Dp.!ll_f}jntli t umwumu: Ublip 2Pll opltfiwqnt( 
utwpqbgltup, np hhqm4Jt qnptpzpwuwtltu 4twut(mu t npnzw4Jt 2hpumpJmu: 
Stl.Jwt qbuwnui WJIJ: 2hptintpJntU{! }utl{mu t ZP2WUIWtnnq UP2WtlWJppg. npp 
hbtnhwfipnlJ. 2hpuwumpl'iwu{! {!Uqumu t upu~h l0°C: bpb qwtlJ.ntjp{l pwgbup 
wupmwnti.Pu. WutW qDLDPZPWQUWU UIPDQUU{! qqwnuw wt(b\ll pumbuupt(, qw-
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... ... 

"lr4.43 . ~h'lntlt-qntnpz}l ' pwg m}luu1 uwnfiwpwu: 
1 - ~wnhg_tfniJ (hntfwgtfnr/) tiftpwtfwJp, 2 - cfliJ tfwfi mwft hhrzmft t/ftcfw/tmtf 
qmtitfnq tiJmp, 3 - CJD[DP2ligmgftt?. 4 - ljwpqwtfnpmz qwtfmlJp. 5 - tfwlin­
tfhmp: 

opt 4 4Wl}tntjp~ U!Whtlntu t tftw4 4}16w4nu.i. WU!W hmj.wgttllll U}12W-
4WJp}l, qntnpzhgmg}l}.}l. qfiqwfinp}l 2hpuwumju:iwfil! hwtlwuwp 4!Piijl 2p

2
w­

U!WU111Il. utt~wtlWJpJ.t 2hpuwumjt6wfipfi: O})h Wjq ltwl}tntjp{! pwgbfip 'dwuuw-
4{mphfi. WU!W hh11nt4}1 Up UWU{! 4t94}1 qn[npzhgmg}l~ wfinp L. l.jul.jup qn[np­
ZPWUW[, npp hwuwp wuhpwdhzm 2hpumpJntU{! lliu!P hntlwgtt"'l 1 U}12W4WJ­
ppg, npmt11 mh11wqp4wb t WJfi opJhltm{!. npfi }lp U!WhUJ.wu'dwu hwuwp UJ.W­
hwu2ntu t gwop 2hpuwum}16wu : '4.hp{! ul.jwpwqptlwbp uuw(i, hpt 4 ltwl}tmJ­
p~ huwpwttnpnt})Jntu {!uohnp ltwpqwtlnp.ht 3 qntnpzhgmgp~ umunq hhqmlt}l 
pwuwqntpjntu~. WUJ.UI hfiwpwttnpntpjntu q{!uohntl}l qwp.qwtlnpbt uwu 1 u}l­
~WtlwJpJ1g hhnwgtlnq 2hpuntpjWU J!WUWqntpjntU{!, UIJU}lup(i UJ.WhU!WUI.{n'l 
opJh\}mp 2hp'dwumjt6wl.i~ : 

Puipwfi hwuwpwq pl.{w WJu mj1Ujj1 uwnuwpwu{! . UIJfi u}luiL. w1<tu tt oq­
mwqnpotJmu t qjnti)WUlUUlhUnt})jWU npnz 6jntqhpnu}. WllUI)£UIU!WhntpjWU 
uh2 L. WJtntp . npmhq qwpj1p qw 'd}lpwup dwu}lg ujii.iiL. utt pwlip op wpwq 
tPiwgnq liJmphp U!WhU!wGttnt hwuwp: liJq ull!wmwqntl. npll!hu hntjwgun

11 
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U.Jntp' uumuwqqwq oqmwqnpotJmu t hhqmq wqnm. np{! qntnpzpwfimu t unm 
-195°C-jl qhUJ.Pmu: UwqwJfi ]lulUJ.hU uwngwpwufihp{! pufiwpqbllm wuw­
gjlup, np uwngwwqwczpwJltri hwuwi.J.wpqjt UJ.whhutnuhpmu l.j_wpjtp I.J.w w­
GJ!uqhwm lJlWQUht WJq Juwnumpqp UJ.Wzwpfihp{!. UIJUUJ.bU tt WJUUlbq qwppp 
l.j_qqwgtlJI wu~Ciqhwm wwguht qntnpzpwg"'l uwnfiwqqwlt}ll!wCiwqmpJntU{!. 
vwfiji np umwgtJwb qntnpzplihp~ qumu tpu upfintnptn L. wfitlbpW1Jwp6 I.J.np­
~mu: 

liJdu uztlwb uJuhtiwJ}l ut2 umguhup qwpL.np tftntftnJuntpJntfi' uwnuwq­
JlWltll qntnpzj1fihp~ nl ph wpowqhfip wqwm qntnpzhgmgi:J.2P9 qmpu qwtm. 
WJt unJtpg ubquhup , htqmqwgfihup L. tlbpwqwpciatCip qCiqwfinp (fiq. 44): 

6 

\rq. 44 ~hqmq-qn[npzp' tftwq PlllDPWZP2Wfint{ wzJuwUUll'J. 
uwnuwpwuwJJ:lri utptriwJJ:l uJutuwu: 

1 - hntfwgtfiliJ tfftpwtfWJP ' uwnfiwpwfiwjftli jumg, 2 - uwnfiwql)wljft 
hwtfwptfwfi ' QfiiJwfinp, 3-ljwpqwtfnph {Jwiftnz]p, 4- qn[npJhgnzgft/.. 5-
cfli2w1J (ljntfUJPhunp), 6- jumwpwp (/Jnfil)huwmnp): 

Uqqpmfipnptu utup bwunp trip UIJU hwtiwqwpqp owJu tiwupfi : Puq 
llUWUUI[llt hwtiwp, pb }:i"fil t utpqwjwgfimu W2 UWU{!, finppg tlbpwqwnfiwfip 
mwpptp utnmbfigi:J.wt muhgllll wunpubp]lfi L. hpzhup, np npUJtuq]l hbqntq{! 
gwbp UJ.nmbugi:J.wt mfitgllll wfinppg mhqwl}tnlutl}l pwpop UJ.nmhUgltwt mfib-
9lllll!· utttnp t tiqtl}l hwmntq UJnUUJ.ll ti]12ngntl: Uw4wJfi hwpg{! q]lmbfip 2hP­
uwqpuwti]14wJJ:l mtuwfi4Jmupg' UJ.ttnp t l}mluwught 2bptintpjntli{! gwbp UJR­
mtfigi:J.wt mfibgllll uwptifipg (uwnfiwpwfiwJpfi Jugpg) qh\lll:l pwpop UJ.ntnhu­
gltwt mfitgiUJ. uwpup(i ' ZP2W4W upczwtlwJp: ~wuqwuwt)t t np qw ]lCipfi ]lphfi 
mbqp w mfitfiw: OpUJ.buq}l WJU {!U}}UIUW uztJwb llU]_I)nt}}jUIUp, uttmp t 
bwJuutl}l hwUWUJ.wmwuJuwfi pwfiwqntpJWUp Uitpq!Iw wpmwppfi wqpjnt­
ppg: opt WJU UJPRQtU{! wpmwhWjUltup uJutUwj]l oL.ntt. qumwfiwfip htmu­
.JWl UjWtnlthp{! (lil.j_.45.): 
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ui.J.. 45. 5w<)p llJ.I1mbfigJ:!.wl.Pg pwp6ppfi 2hJ1UnLpJWfi l}m}uwfightnt' 
uwl1fiwpwfiwJpfi ubpbfiwJP. ui.J.qpmfipwJjl.fi u}ubUwfi: 

I - hmJwgt/nq lfwpuftli. 2 - 2fl2Wljw liftpwi/WJJI. 3 - W!fuwmwtipwJftli 
uwpuftli ' uwnliwqqwlj: 

liju u}ubUWjntO hnt{wgt{nq uwpupfifi ntfip Tz 2DJ1UWUUlp6wfi . 11111! gw<))l 
t. pwfi wpmwpltfi UP2WtiWJitP Tt 2hpuwumj16wfiJ! (Tt>Tz): Q..I1LHJ12P.WQUwfi 
qpw:ppi.J.J! pfifiw)li.J.btPU Ubfip llJ.W)lqbgpfip. 11)1 hbqmi.J. tPI1llP9 qWqWjjlfill WUg­
fibtm J!fipwgpmu I.J.twlit{mu t tfihpqpw: tubpqpwJP. llJ.WhllJ.wuuwfi opbupp 
hwuw6wJfi. hwi.J.wnwi.J. llJ.Jlllghuu t mbrtP mubumu. WJupupu wpmw'lJ.lljmu t 
2hpumpJmu· WJU fintJU tft11ttWJPU tft11}uwi.J.bpllJ.Uwu pwpmu 2hpumpJntUJ!. 11p 
I.J.twfitlbt t)l ql1l11l12PWfiwtl.tu: unpjlg t{b)1Wt}Wl1UW1._11t\ t.Pwlt Pl1l11J1W2J12Wfi11t{ 
wz}uwmnq hbqml.j-qntnpzp mjl.llJ.P uwnuwpwfiwJpU ubpbuw.Jp u}ubuwJpu' 
I.J.mbuubui!. np ubqumuJ! mbqp t mutumu ISfizwltmo (i}11UUJ.PbUI1JllltU): Ubqub­
tm J!Upwgpmu ql1l11J12PUbJ1p 2bpuwump6wul! pwp6pwfimu t t. . hwufiht11tl up 
jlul-1111 uwi.J.wJlllwl)}l.. qnl11J12P.fibpu wfigfimu bfi hbqmi.J. t!PISwll}l' wpmwqpbt11tl 
pwpmfi tfibpqjl.wfi : liju qnit<)11qntpjntfi[! mbqp t mfibfimu }umwpwfimu· ql1fi­
qhuuwmntmtu: liMJmfipmu m11wgt{mu t. 1111 }umwgt{w<)' finppg hbqmi.J. t!P­
tiwi.J.p hwugt{wb' fiJmpp 2bpuwump6wfil! wtthl.P pwpop t. pwu Zl12WllJ.wmp 
2h11uwump6wfi(! . hbmt.wpwp ubfip hwu11qt!wb' I.J.wpnq bfip wuht. 11)1 2hl1Unt]:}­
Jntfil! }umwpwppg lttftn}uwfigt!P 2J12WI.J.w UP2WtlWJJ1P.fi: lijumbq UWI1(! uwpu­
fipg mwp Uwpuupfi 2hJ1UntpJWU tPI1}uwfigntU(! 4wmWitt{bg }umwpwpp zwp­
<tP.l P ()"w}uuwb' tfihllqP.wJp hwzttiJ.fi : 

bpb 11 up pbpbfip wut!wb(! . WllJ.W fii.J.wpwqpt{w()" uwnuwpwliwJpfi ubpb­
fiwu 4wmwitbg uhq LPP4 pntnJ1W2J12WU . npJ! qwqut\wb t hhml..JWL tft11llhJ1pg 
(fi4.46): 
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Ub'l.Limli )Ill !Xbpliw41ntuw0w4mf}JnLO 

·bq.46. l!wnfinJp hwqwqwpa pnt11pn2J12Wfip u}ubowu 

uqw11wqp4,wo p11l11pn2p2wfiif gplH.I!· uwnfiwpwfiwJpfi mb}ufipqwJmO 
qpnto t l!wnfinJp hwl}ti.tqwpa gpi.J.t mfitlwfimo(!: «~wl}wqwplm wfitlwfimUJ! 
glti.J.ll! umwgbt t p. mwppbpntpJmfi «ntlllul» gpi.J.l.P. 11J1J! mb@ t mfibfimu fibp­
pltfi wJpowfi 2wp<tplmu. 11pmbq 2bpowJpfi tfibpqpwfi tlbttw<}t{mu t ub}uwup­
l.jwi.J.wfip. puq WJUmbq ub}uwfipqwl}wfi wz)uwmwfip(! t{bpw<)t{mU t 2hJ1UW­
Jpfi tfibtlqpWjp: lijU p11li1Jll12J12WUJ! fiqwpwqpbt t :ppwfiupwgp :ppqpi.J.nu up­
.I.J.I1LW lbnfiwp Uwqp \.iwnfinfi l824p. pp upwi.J. UlUJ.Wqpt{w<) w z}uwmwfipmu. 
npJ! \.tJllUU tp «lvl1tlhJlllw<)mufibp l.wwl.J.P zwp<tpl m<tp t. wJfi ubpbfiwfibpp 
uwupfi . npnfip p. tlpiSwlJ.p. bfi qwpqwgfibt WJil m<JQ»: Uwi.J.wJfi WJJl }u~phJlllW­
<)mpJmuubpJ! qfiwhwmt{bgpfi :pp.qp.qnujl. uwhtlwfipg 2 mwpp wug 1834p .. 
bpp .P. litmllJ.bJpnUJ! um911bg lizt{w<) llJ.pngbufibpp qpw:PP.I.J.wl}wfi fil}wpwq-

pnt\}JntUlibp(!: 

uq. 47 ulti.J.ntw lbnfiwp Uwqp liwnfin 

t;pb u. 4wnfii1JP pnptpn2112WfiJ! fibp4wJwgtllt P (tifizmu) - V (<)wt{wt) 

t1J.tWql1WUP \ijlw. qumwgttlJ. hbmhJWLllJ.WUl\J.biti! (fii.J..48 .) 
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p 

AB - ~qnpb~ll. T = T, 
Be - w'lllwpw~n, 60 = o 
CD -pqnpb~ll, T = T2 
DA- W'l~WI!Wln , 6 Q = 0 

~------~--------v -. - ntfJ!>'l pntnrwzrpwu 
-- _.,. · hw~wr)wp~ ~ntnrwzppwu 

"Uq. 48. P -V ql1wqpwl\nui 4.wnUnJp pntn}1W2P2WU{! 

QtpuwjpU utpbUWJp ntdpumu wzfuwmblllU 4.wnlinJ).l pntnp.wzp.2WU{.l 
pp.wqwfiwg\lntO t hbutL.JWt qbp.ut: OJ.wmqtp.wgfitfip zwp.d).li!I qtWii{! ufungp 
htm: AB hwmtlw(}mu utunglt mwq T1 }lhp.uwum).l6wfi mfihgllll qwq{! (qwu 
wztuwmwfipwJpfi uwp.upfi{!) ztlJ.uw!i ut2 t php.\lmu mwpwgmglti!I hbm. np.{.l 
fintJfiutbu mfip T 1 }lhp.uwump6wU: "UmJU WJI} qwJmU 2tp.uwump6w!ip (pqn­
pbpu) mwq wzfuwmwlipwJpli uwpufipfi hwqn{ll}\lntu t ~Q1 2tpumpJmfi: 
"UqwmtUp. np qwq{! tmfiqwp.llwq@ L. qqwmwp.p wzfuwmwfip : SllJwt qbut­
pmu qmtqwzwp.dp ufung{!: UwqwJfi {!fiqw[lllwqtttwu. BC hwmttw(}n1u WJll 
qwq(! hn\lwlimu t upU~L. Tz 2h£1liwump6wfi wnw!ig up2WtlWJP.P hbm 2tp.uw­
tlmtuwfiwqmpJwfi (wqpwpwm): liJu }ltp.uwumpl'iwG.mu uhqutlhtnll CD hwm­
tlw(}ntu _wztuwmwfipjpfi uwp.upfi{.l hn\lwgmgpi!Ifi t tlJ.ntuwfigmu ~Q2 2h[l­
UntpjntU qwJmli utWhutwUttnll T 2 2hp.uwump6wlit!: DA hwmtlw(}mu finp.pg 
wnwlig Up2W\lWJP.J.l htm }lhp.uwtimtuwfiwqntpjWU, wztummwfipwjpli uwp.­
upfil! \lhllWI}wnUmu t uqqpfiwl.Jwli @6w4PU: opt l.JtuJntfi bU T 1 L. T2 }lbpuwu­
mp6wUUbp.(!. wutw qwJmU t UwL.qpwUg mwp.pbp.ntpJntfi{!' 

Tt-T2 = const: 

Uztuwmwtip{!. ll[l{! \tWUlWJUllU t wztuwmwUpwjpU uwp.upli{! uhl.J pntn­
p.wzp.}lwU p(lw\.JwUwglihtllu . hwqwuw11 t ' 

T-T 
M=~Q-6.Q2 =--2 6-Q: 

T, 

"Uqwpwqptlw(}I! '-IwnlinJp nlJ\lul pntnp.wzp.2wUU tp.. np.p qtuwmu 2hP.­
uwuml•6wfilihp.p mwp.pbJUltpJntU{! wzfuwtnwfip tp. qwmwpmu: P.ul) hwl.Jw­
qwp.a pntnrwzp2wfimu mtllP t mfiblimu hwl.Jwnw4 b[1LntJpJ!' wzfuwmwfip 
\twmwp.btm zlinphpq gwbp. 2h[1UWUutp6wU mfibgnq uwp.uUpg pwp.&p. }lhp­
uwumpl'iwfi nditgili\.llU tlJ.nfuwfigt[mu t ~Q 2hpumpJmUJ!: liJu qtuwmu pntn­
pwzp.2Wfil! uthmp t IJltmwpqhL n~ pt ABCDA mqqntpJWUp .. wJt ADCBA mq­
qmpJWUp: 4.umwUwUp hhmL.JWt utwmqtp.{!: UnwUg uJ:!2wtlWJP.P hhm 2hp-

l66 

uwtlJ.nfuwUwl)ntpJwU AB hwmt[womu wzfuwmwUpwJpU uwp.upUJ! [!UI}tup-
6wqqmu t upli~h 2tpuwump6wli[! hwuUp T z-p: DC hwmqwbmu qw JntU }lhp.­
uwump6wfip fihppn mtllP t mfitUmu htmwqw J!Uqwp6wqnui. npp qbutpmu 
lllt2mtlwJppg futqmu t ~Q2 2hp.umpJmU: CB hwmtlwbmu linppg mt'll• t m­
UhUmu wztuwmwfipwJ!lfi uwpufip wqpwpwmlt4 utqumu upU~h T I 2hpuwu­
tn!16tutil! . l1U4 BC hwmtlwbmu UmJU WJI} 2tpuwump6wUp utWJUtuUUtrmui 
wzfuwmwupwjpu UWilUPU\! ubqlltlmu t' lill2WtlWJ[lPU hwqn{ll}hl.ntl ~Q1 }lb[l-

umpjntU: 
lit[htlt {!UpnUhtlt qwpMibtnt mwuwp. WJU pntnpWZP.2WU{! zwm hw6wfu 

Utp.qw.Jwgtlmu t TS qpwqpwult oLntl. n[lutbq S-{.1· wzfuwmwUpwjpU uwpuUp 

tUmrmut}lwU t . npJ! hwtlwuwp t ' 

~S=AQ: 
T 

liJu hwttwuwrmuipg tpt.mu t . np wUtlJ.ntlJ.ntu 2tp.uwump6wUp utWJUwU-
titrmtu wzfuwmwUpwjpU uwpuUp tUmJUlutJ:!wfi qw hwuwl.Jw[lqpU hwqn{ll}­
tlwb ~Q 2hpumpJwU pwUwl.lP hwpwpbp.mpJntUfi t Up.w pwgwr16wq 2hpuwu­
mll6wUpfi : '-lwnUnJlt hwqwqwp.6 pntnpwzp}lwfi(! TS qpwqp.wumu i!I!UqmUP. 

hbmL.JWt utwmqhpJ! (fiq.49.): 
T 

AB . DC - pqnJlbpll 

AD . CB- wr)pwpwUl 

1.-----------· s 
"Uq. 49. '-lwnlinJlt hwqwt}Wp.6 pnl_llilWZP.2WU{.l TS ql1wq[lwllmu : 

AB hwmt[wamu wztuwmwUpwJltfi uwp.uU}l htm mtllP t mUtUmu w­
qpwpwmP.4 {.ltiqwp6wqmu. n(lp hhmL.wli~ntl fi[lw 2Ulltlwump6wU{! Uqwqmu 
t T

1
-T

2 
~wtlJ.ntl: DC hwmqwbmu mtilP t mfitfimu hntlwgtlllll opjtqmpg hw­

UWUJ.Wmwufuwli 2tpump)wfi tutmti wtillmllmtu }lh[1Uwump6wfip UJ.WJtiwUfit­
Imtu : CB hwmtlwomu. wfitlJ.ntlJ.nfu ttn[UlutPWJP utWJllwUUb[UltU wzfuwmwfi­
J2WJpU uwp.upti{.l utquqmu t . n[lp htmL.wUpntl 2tp.uwump6wli[! pwpopwUmu 
t. Tz - pg upti~h T,: '-lb{Wtuutbu. BA hwmt[wbmu pqnptp.upl.J U[tuJUWfilitp.mu 
mhllP t mtihfimu 2tpump]wti hwqn[ll}I1tU[! up2wtlwJPpfi : UutlJ.ntlJ.htntlwuqw­
b\!. Uqwmtlip. np. l\tfip pp.wl.Jwfiwgp.pup fiwh tlb[Ulhlt2JWl hhqmq-qntnp.zlt 
tlJw\.J p11l_ll{llUZi12WUill[ wzfuwutllil uwnliW[IWtiWjpli Ub~bfiWJlt W2 UWU(!. WJ-
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upfinfi gwb"p UIDUlh!igpwl m(ihgilJl Uwpl.ifipg (uwnfiwpwfiwjpfi lumg) luttlwb" 
qo tfihpqpwJpfi uhtuwfipqwqwfi tfihpqpw b"wluuhtm IIJ.ls>ngnq wtlhtwgppfi~ 
qw tfibpqpw. npfi mfip wqbtli pwpc.\p UIDUlbfigpwt. pwfi Ups>wqwjp{!, L. WJil 
qnuiwpwJpfi tfibpqpwfi' q0 + qw . hwqnJlllbgpfin wpmwppfi Ups>wtlwJppfi : 
Ubq wfiqwu L.u fiqwpwqpb!ip 4:wnUnJp pntnPZJ12Wfip l!fiPW9PI! «hbqmq-qn­
tnpzlt» uwnfiwpwfiwJpfi ubnbfiwJp utubUwJp qpw. pwqWilPP~fibppfi mwtntl 
ppb!ig w!iqwfimufibp{! (fiq.44): ~bqmq uwnfiwqilWltl! (!l>pbnfi , wunfiJWlt) 
qwpqwqnpp~ qwlfl.mJp!J. II!J.2ngnq DI.Il.Jltlntl.i t hnqwgqJlll lilt2wtlwJpnLU (uwn­
fiwpwliwjpfi tugmu) mbqwqpqwb" qntnpzbgmgp~ . npfi ppb!ipg fibpqwJwg!imu 
t pwpc.\p 2bpuwhwqnJlllwqwfimpJwl.ip o<.hnqwb" ubmwllJw qwtWPWluilJln­
qwlr q.wtwpwJ:uJlllntlwqmu qntnpzpw!iwtntl' uwn!iwqilWlt!! lttwfiml.i t OilP9 
L. WJilUlbq U}WhUiwfitlJlll opJhqmpg npnzwqp s>hpumpJm!i L. ummp qnpb"mu 
nfizwq, npmbq ubquqmu t L. DI.IlllDJllltlntl.i tumwpwp' fintJfiUibu pwpc.\p 2bpl.iw­
hwqnJlllwqwfimpJntfi mfibgnq J:uilJlnqwqwzwp qwu qwtwpwluilJlnqwq: '-lhp-
2ltfiu hnqwgqntU t p hwzpq zlfll.iwfi Ubb" Uwqhpbu!J., oqp hnuw!ipp qwU UWll'(! 
2Pll hwzltilfi: ~wpc.\p nfizuw!i L. hnqwguwfi hbmL.wfipnq uwnfiwqilWltl! !inppg 
qbpwilumfimu t hbqmq ltil<lwqp: Pfip!i{!umpfipJw!i hwuqwfiww t. np bpb 
Uzqwb" uwn!iwpwfiWJpfi ubphfiwfi wUpilJl2nltilfi mbqwqpllll uwnfiwpwfiwJpfi 
lugmu. WUIW. llJ.wumnphfi. n~ up hnqwgmu lt mbqp W. mfibfiw' lttwfiqwb" 2hp­
umpJntfil! finppg qqhpWilWJlOitil tumg: 

"ULJ.wpwqpqwb" Ulp\llP uwnfiwpwfiwjpfi ubphfiw(i wfiqwfiqmu t fiwL. qn­
LDPZWJ}lfi qmilllJlhu!J.nfi uhphfiw: Ppwqwfi UhphfiwfihpnlU uwnfiwqilwltP hw­
qwnwuwfil! pwgwqWJntU t ' qpw IlhPI! qwmwpntl.i t pfip'(! nfizwq'(!. npp b"w-
1\WU! pwl\wpwp t hbqmq uwnfiwqilWlt!! mbqwqnpbtm hwuwp: 

UbtuwfipqwlJ.wfi tfihpqltwJ!J. oqfimpJwUp wz)uwmnq ufiwgwb" pntnp mp­
UIP uwnfiwpwfiwJpfi uhnbfiwfihpp hpupmu '[!fiqwb" t fiqwpwqpl\wb" U}Jlllghul!: 
UwqwJfi npnz ubnbfiwfibpntl.i wztuwmwfipwJpfi uwpupfil! W, llJ.ntumu pp wq­
pbqwmwJ!J.fi ltil<lwql!' oppfiwq, OilWJpfi uwnfiwpwfiwJpfi ubphfiwJnui (fiq. 50): 
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'bq.50. 0IlWJpfi uwnfiwpwfiwJpfi uhpbfiwJp utuMwfi : 
1- lffi2w1J,2- hmfwgmgft1,3-[!fiiJwpdwljtfwfi q[wfiwlj (IJbpwOIJbp). 
4- uwnfiwpwfiwJftfi jumg : 

~WJUlfip t, np 0~ UpWjfi qDLDJlZPWUWLDl '(!UJ)WgpillU , WJtl!fiilWJlOWqqbtPU 
L.u qwqwjpfi l.iwpupfifibp{! ZP2WUIWUlpg lutnni hfi 2hpumpjntfi{!: liJil hwm­
qntpjwUp t o<.hnqwb" fiwL. unqnpwqwfi Oil!!· npp Uiwzwpfibpfi wfiuUiwn bfi: 
liJil ubpbfiwfi wztuwmmu t hbmL.JWL qbpUI: fifizwlt!! fibpb"bmU t uwnfiwpw­
liwjpli tuglt Oil!! L. ubqumu WJfi : filizuwfi mwq oqp s>bpuwumpnwfil! pwpc.\pw­
fimu t upfi~L. 100 ... l20°C: Swp Oil!! uqqmu t IlhUIP hnqwgmgp~. npmbq s>bp­
uwumpnwfip ps>fimu t upfi~L. 20°C: liJil i!UJlWgpmu nfizwqfi Wfil!fiJl.hwm 
UIWhUIWfintU t qwjntli nfizml.i: untjli 6fizliw(i mwq Oill! fibpl.iqqntU t '(!UilWJl­
c.\wquwfi qttufi (Ilhpwfiilhp). npmbq qpw s>hpuwumpnwfil! !!filtfiml.i t upfi~L. -
70 ... -75°C: Cfiilwpc.\wqqwb" uwnl! Ofll! ltwqnm4.bfi J:ullllntlwltll Ups>ngnq qwwu 
t uwnfiwpwfiwJpfi ]mug L. tuwnfi4htn4 lu9P oqp hbm mwpwfinui t l.ipfi~L. -
5 ... -1 0°C: liJfimhbmL. Ofll! finppg fibpb"b"qmu t tifizwq, L. pntnJlZJ12Wfil! 
qpqfiqmu t : 4:wpqwqnpp~ qwlflntjp!J. qwu tifizwqmu umbqb-1\Jlll tifizuwfi ub­
bntpjWUp hfiwpwqnp t qwpqwqnphtlu9P 2hpuwump6wfil!: 

"Uqwpwqpqwb" qntnpzwJ}lfi qnl.illlJlbu!J.nfi L. OilWJ}l!i uwnfiwpwfiwJ}l!i ub­
pbfiw!ihpl! hfiwpwqnpnti)JDLfi bfi l!fic.\tmmu umwfiwtm ~wlflwqnp gmpm: U­
qhtli tunPI! gmpm umwfiwtm hwliwp oqmwqnpbntl.i hfi bp4,wum}l6wfi qwu 
qwuqWilWJpfi uwnfiwpwfiwJ}lfi ubpbfiwfibp. npmbq wfihpwdbzm gmpm 
umw!iwtm hwuwp uwnfiwqilwltl! ubquqmu t bpqm qwu wqbt tifizwqfibpmu: 

q.nJDLJlJDLfi mfih!i wphhumwqwfi gmpm umwfiwpn WJL bqwfiwqfibp L.u: 
'1-pwUg}lg h}lzwmwquwfi bfi wpdulfip wpunppg!J.nfi uwnfiwpwfiwJ}lfi ubpb­
fiwfihpl! L. 2hpuwtthltmpwqwfi uwnfiwpwfifibpl!: Upunppg!J.nU uwnUwpw!iw­
JPfi ubphfiwJP utubuwU pbpqwb" t fiq. 51-mu: 

I 

I" ---- \ 
uq. 51. Upunppg!J.nfi uwnfiwpw!iwJ}lfi uhpbfiwJ}l uqqpm!ipwJ}lfi u)ubuw!i : 

1-bnwgmgft}, 2- IJJwfiftl, 3-juwwpwp) 4- wnwpftfi ljwpqwlfnpniJ ljwl/mlJp,5-
qn[np2bgmgftl. 6- UJDifUJ, 7- bpljpnpiJ ljwpqwlfnpnl] ljwrjml)p. 8- pbp­
tfmpjwfi WlJPJDlfl. 9- hnlfwgfinl] ppft qw[wpwJuniJn!fwlj: 
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UjU mpuw uwnfiwpwliwjpfi ub~bfiwfibpnui uwufiwqgmu bfi bpqm ppwp 
tib2 tntbtlllil lijntpbp' qlJuwl[npwUJ.bu wt.infipwq li 2mp: Qfiq npntt.i. wt.infipw-
4~ qwmwpntt.i t uwnfiwqqw4P qbp, puq 2lllPI!' '-ltwfipi}l (wJ!unpJ!bpp): ~WJm­
fi}l t. np wunfipwqf! hbzmmpJWUJ! tntbl[mu t 2pntt.i ' 2PP ubq t.ipwl[np bwl[w­
tntt.i ooc UJ.WJUwfifibpntt.i tmbl[mu t t.ipfi~h 1148 bwl[wt wunfipwqp qntnpzp: 

(Oqmwqnpbntt.i bfi fiwh lliPfiq '-ltwfip~fibp' wqunpJ!bfimfibp. uwqwJfi wq­
unJ!pgpufi ub~bfiwfibp~ qnpbfiwqwfi mwpwbmu ~bfi qmbr Ut.infipwqp $n­
.tuwtlbfi WJL mpuw WJ!unpJ!pgpufi t.ib~bfiwfibpmu oqmwqnplhJ.mu t fiwh w­
pputt.ip J!Jll1Upqll 2PWJpfi tntbntJp. npmbq npUJ.bu '-ltwfip~ hwfiqbu t qwwu w­
pputt.ip J!pnUpqp tntbntjp~. puq npUJ.bu uwnfiwqqwq' ~mtp~): 

Q-ntnpzwJpfi qnt.iUJ.Ilbupufi h oqwjpfi uwnfiwpwfiwJpfi ub~bfiwfibpntt.i 
uwnfiwqqwqp utnmbfigpwm J!Wpopwgl[mu tp ub_tuwfipqwqwfi tfibpqpwJp 
oqfimpJWUJ! : Uqunpvgpufi t.ib~bfiwfibpntt.i WJll UJ.pngbuf! qwmwpl[nui t wfiup-
2tuqwfinpbfi' 2b[1UWJpfi tfibpqpwJp up2ngnl[: 4twfip~ - bnmgp~ hwt.iwqwp­
qmu ZP2WUJ.ffintjm t qwmwpntU $n$n_tuwqwfi _tumntpjwli wt.infipwqp 2PW­
Jpfi tntbntJPI!: Qfiq npmu. '-ltwfip~mu h qntnpzbgmgpintti UJ.WhUJ.wfil[mu t hw­
l[wuwp t':i!izmt.i . puq bnntgpintU h _tumwpwpntt.i ' Ubq WJt. J!WJQ ppwp hwl[w­
uwp tilizmu: lllnUUJ.p up2ngnl[ hnmgpi}lg '-ltwfip~ fibpt.iql[lliltntbntJPI! w~wm 
t wt.infil1wqnl[. ~wfip np llJlW qntnpzplibp~ tilizuwfi mwq mqql[bt tpfi tumw­
pwp: .t.bmhwJ!wp. '-ltwlipintU mbqll t mfibfimu WJll tntbntJPp hwpumwgmu p 
hwzpl[ qntnpzbgmgltiPQ fibppw$wfiglll1. wt.infipwqp qntnpzp!ibpp: .t,wpumw­
gwb tmbmJpJ! fimJfi $wq hwuwqwpqnl[ uql[mu t qbuw bnntQPi· npmbq mw­
~wgl[btm hbmhwfi~nl[ llPWfipg qntnpzpwfimu t wt.infipw'-!1! h mqql[mu qbUJ.p 
tumwpwp: 4wpqwl[nPill1. Wl1W2Pfi '-lwtltntJPp Up2ngnl[ .tumwgwb wunfipwljJl 
qntnpz[lfibpJ! fibppw$wfigmu ali qntnpzbgmgpi. J!liqwpowql[mu. tutmt.i uwn­
fiwpwfiwJpfi fugpg npnzw'-!P 2bpumpJmli h l[hpwqwnfimu '-ltwfipi : UJfim­
hbmh J!ntnpwzp2WiiJ! 4P41il[mu t: .Qwfip np wunfipwqp qntnpzp!ihpf! 2pntu 
tntbl[hlltu wpmwqpntU hfi 2hpt.intpJntfi . WJii hhnwgfihtnt hwt.iwp oqmwqnp­
bmu bfi hnl[wgfinq 2mp: 

UJ!unppgpuU uwnfiwpwfiwJpfi uh~bfiwfibpp wnwtlbtntpjntlil! qwJwfimu 
t fipwfimu. np fipwfi~ mfibfi hwuwpwq qwnmgl[wbv. UJ.llUUJ.bppg pwgp ~m­
fibfi zwpctl[nq qwt.i utmml[llil. qbmwtfibp. hfiwpwl[nJllU}}jntU hfi J!liobnntt.i oq­
mwqnpbbt tctwfi 2bpt.intpjwli WllPJntpfibp: 

(~WJWumwfip UJ.WJUwfifibpntt.i hbnwfiqwpwjpfi '-!wPilil. t hwfiqpuwfiwt 
wpLwjpli tfihpqpwJ[l oqmwqnpbntt.i!!' npUJ.bu 2hpt.intpjwli WllPJlllp bnmgp­
~mu pwpop 2bpt.impJntli umwfiwtm hwuwp): 

4bfigwqwJpfi h $n~p hqnpntpJwfi npnz uwnfiwpwfifibpntt.i oqmwqnJlb­
l[mu t fiwh mwpJ!bp ljJluwhwqnPilPilibpp hnwqgt.iwfi uwumu tth'-lmpwqwfi 
1muwfi~p J!WQ Pllil.fit.iwfi qbUJ.l!ntU 2bpuwumptiwfip wfiqt.iwfi qwu J!wpopwg­
uwfi bphntjp(!: 
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Sw(lJ!hp mhuwljJl uwnfiwpwfiwJpfi uhvhfiwfib(lp wnwfiofiwhwmqmp­
Jntfifihp(! l!fifiwpqblltu t.ihfil! lizmu tpfiv. np qntnpzhgmgpm. np(! tutmt.i t 2hP­
t.intpJntfi{!. ml:utwllPl[wb t uwnfiwpwfiwJpfi fugmu: UJq bqwfiwqnl[ UJ.Wh­
UJ.wlil[llil. uphp~fihppg 2bpt.intpJwfi hhnwgntUJ! '-lnil[ntt.i t wfitip2w'-!wfi hn­
l[wguwfi hwt.iwqwpq: UJfi pwl[wqwfipfi mwpwlhJ.wb t' wnwliofiwutbu qbfi­
gwqwjpli. wnhmpwqwfi h $n~p mwPilil.ntPJWfi wpmwqpwqwfi uwnfiwpwfi­
fibpntt.i: Ufitip2w'-!wfi hnl[wgmti{! ljJlpwnl[mu t fiwh wpmwllPw'-!wfi t.ibb uwn­
fiwpwfifihtmtt.i. bph JntpwvwliiJntp tumg mfip pp uh$wqwfi uwnfiwpwfiwJpfi 
uavafiwfi. WJUUJ.hU '-lnitlllil.· WUJ.Wqbfimpnfiwgl[wb uwnfiwpwfifibpntt.i: Uw­
qwjli t.ibb bwl[wt mfibgnq uwnfiwpwfifibpntt.i oqmwqnpbmu bfi , WJUUJ.bu '-lni­
l[wb. WIJ.W2PWJpfi qwu oqwJpfi hnl[wguwfi hwuwqwpqbpJ!: .Qfifiwpqbfi~ 
llPWfil! wnwfiopfi: 

UOuftpw{JwO bo.qwguwO uwoOwpwOOI:ifliJzU (fiq.52) uwnfiwqqwqJ! qn­
tnpzpwfimu t uwnfiwpwfiwJpfi fugmu mbqwllPl[wb qwtwpwJ:ullil.nl[wqmu: 
'Untjli fugmu t mhqwllPtlntt.i fiwh UJ.WhUJ.wfitlllil. uphpvf!: lugp WUP11I1.2 bwl[w­
tntt.i hwl[wuwpwiwtlt 2hpuwumpnwfip wUJ.whnl[uwfi hwuwp mhqwllPl[mu 
hfi oqw)uwnfipifibp: bph npUJ.hu uwnfiwqqwq oqmwqnplhJ.mt.i t wunfipwqJ!, 
WUJ.W Uwpmqng-qWLW[lWJ:ullil.nqWqJ! UJ.Wffi[lWUffintU bfi 57x3,5 qwU 38x2,5 
UU UJ.Ilil.UJ.WffiJW J:ullil.nl[wqfihppg: :bphnfi oqmwqnpbbtnt qbUJ.l!ntU 4ltpwnl[ntU 
bfi 18x1uu UJ.IJ.fiOJW J:ullil.nl[wqfihp: .Qhpt.iw$nfuwliwquwfi uwqbpbUJ! t.iMwg­
fibtnt hwUW£1 tullil.ntlwqfihpJ! UJ.wmpwummu hfi 411Il.wtlnp: ~nl[wgfillil t.iwpm­
qngfibpJ! ml:utwl[npl[mu hfi UJ.wmhppfi qwu wnwumwqllfi: 

'Uq. 52. Ufitip2wqwfi hnl[wgt.iwfi uwnfiwpwfip ufuhUwfi 
1-6fi2wlj.2- ]umwpwp, 3- ljwpqwtjnpnl] ljwtftmJp, 4- wfitfftpwljwfi hntjwg­
tfwO tfwpmqng' qn[nplligmgftl, 5- hliJ]mljft w0pwmft1, 6- Jnlrzft wfipwmft1, 
7- /.jli!]mwqmft1, 8- uwnfiwpwOwjftO ]umg, 9-hwtfwqwpq[J uwnfiWQlJW/.j 
[9lili[m qwtftniJp. 10- WUJWhnt/ftl ljwtftnLJp, 11- hwtfwqwpqftg OlJlJ pwg 
pnl]lili[m qwtftniJp, 12- 6fi2wljft wOpwmtfwfi qwt/tnl)pfilip: 

UOuftpw{JwO bo.qwguwa uwnOwpwOOI:ipO mfihfi up zw1111 wnwtlhtmv­
Jmfifihp: l).pwfigpg hfi ' 
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- , -'ljwnm;gp hwuwpwl[ I.PriblJI · !ft UJWhwriptfnui wnwridftri qn[np2ligm­
. gftl· UJlllfUJbp t. WJ[ uwppbp. npnrip ljhwiJg(ifi(i gmpUJf! uwnriwpwriw­

;ft{i jumg. 
/ - fugft jJriwliuuftl/ lml/wgnui. npf! uljutfnui t lfri2w/jj1 tiftwgnuiftg writift-

/ pwUJliu hbwn. 
- hriwpwtfnpntp;mri t pridlintfmti ljftpwnb[ hntiw{i wtfbi.P pwpdp plip-

: tiwuwftlfw{i, 
- gpwft ritfwqwqnt;ri ljnpnwwribpp: 

.Pwgwuwqwa IJIHJ.libppg bO. 
uwnriwpwriw;ftri jumg uwnriwql]wljft rilippwtjlwrigtiw{i tfwwriqt!· n­
pft }UJUJ[} /jWfllUJ t tjmjuwrigl/fi[ UJWhUJWUI/lUJ tiplippft(i, 

- hjUJlihft wnwpwgtiw{i tfwwriqp. lipli oqwwqnp()tfmti t pngwtfwntfl1IJ 
uwn{iwql]w/j. 

- pliptiwuwft6wrift ljwpqwtfnptiw{i rpft/wpntp;ntri[!. WJU t[ lipli UJbtnp t 
UUJWUWp/jt./ft tift pwrift jumg: 

lJriwppwjftO lwt/wgDllfiJ wuhUwmwpwbtlwl} hntJwguwfi hqwfiwqUhppg 
t : liJu hwuwqwpq}l wnwfi.:\fiwhwmqmpJntU(! qwJwUmu t Upwfimu. np uwn­
Uwqqw4}1 qntnpzpwgnuii! mhq]l t mfihfimu n~ ph tugmu. wn qpumu. Jmq pU­
P!!. qntnpzhgmg}lw. qmfitlmu t WIJ.W2PP u}l2wtlwJpmu: Uwnfiwqqw4}1 qDL'lP­
z}lwfiwtm pfipwgvmu 2hpumpJntfii! lJttufitlmti t tuiJ.W2PP9 . np[! UJ.nUUJ.)l up2n­
gn4 uqtJmu t uwnfiwpwfiwJpfi tugmu tnhlltuqpl}wb 2hpuwt}mtuwUwlJ.}l~ qw­
Ltupwtunqnl}wqtuJpU uwpmqng: liju hqwUwqntl hntlwgntU[! lumtu t «tufimq­
qtuiJ.ll hnl}wgmu» wUI}wfimui! (Uq.53 .): 

'Uq. 53 .Uqtu2PWJ}lfi hntlwg\iwup uwnUwpwUp utuhuwU: 
l-6li2Wl1. 2- fumwpwp, 3- [jwpqwt/np/1). [jwt.ftmJp, 4- qn[np2ligmgj1;_ . 5-
UJflUUJ, 6- JmJlwlipwmft;_, 7- {jbJlmwqmft)., 8- uwnliwpwliwjftli fumg, 9- hw­
tfw[jwpqp uwnliwqiJw{j [9lib[nt [jwt/WLJfl, /0- lUUJWhnt//1). t.ftw[jwli. II- hw­
lfw[jwpqftg O!J pwg pnJlliliint [jwt.ftmJp, 12- 6li2w[Jp hwtfw[jwpqftg wlipw­
mli[m [jwt.ftnlJp, 13- lUJlW2flWJftli hnt/wglfwli tfwpm[jng, 14- pli!Jwpdw[j­
tfwli wlinp: 

Uqw2111PI! WJUmhq tuwqmu t u1t2wfi4JwL uwnfiwqqtuiJ.ll qhp' WJfi umw­
fimu t npnzwi.Jll 2hpumpJmU Jugpg l.t \}mJuwUgmu h)luUwqwU uwnfiwqqw-
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4]1U. tlbP2J:lU)lu qntnpzm tl.]16w4]1 wUgUhtm hwuwp: Uqtu2PtuJ]lU uwpm4ng­
Uhlli! hu UJ.Wllllltuumtlmti hU UJ.DIJ.UJ.llllDJtu 57x3 .5 uu 4DIJ.tutlnp4_wl} tunqntlw4-
Uhtl}lg : 

UJunwwlj 23 
4wl9}uuti]1InnpJ:nlll2PWJ]lU tmbmJp}l tummpJmU(! l.t uwnuwU 

2hpuwum]16wUI! 

liflW\!PP Uwnuwfi LmO'mJpp futnmpJmfiJ! (l(q/1) mwppbp\!bpuwump6wfi-
fummp- l!bpuwmnp- fibp!J qbummti ,°C 
Jlllfi(!. % OW!i(!. oc -30 - 20 -10 0 10 20 

5 -2 .8 - - - 1.05 1.04 1.04 
6 -3 . I - - - 1.05 1.05 1.05 
7 -3.5 - - - 1.06 1.06 1.06 
8 -4.0 - - - 1.07 1.07 1.07 
9 -5.0 - - - 1.08 1.08 I. OR 
10 -5 .8 - - - 1.09 1.09 1.08 
II -6.5 - - - 1.10 1.10 1.09 
12 -7.4 - - - 1.11 1.11 1.10 
13 -8 .2 - - - 1.12 1.12 1.11 
14 -9 .2 - - - 1.13 1.12 1.12 
15 -10.4 - - 1.14 1.14 1.13 1.13 
16 -11 .5 - - 1.15 1.15 1.14 1.14 
17 -12.8 - - 1.16 1.16 1.15 1.15 
18 -14.3 - - 1.17 1.17 1.16 1.16 
19 -16.0 - - 1.18 1.18 1.17 1.17 
20 -17.8 - - 1.1 9 1.19 1.18 1.1R 
21 -19.5 - 1.20 1.20 1.20 1.19 1.19 
22 -21.7 - 1.22 1.21 1.21 1.20 1.20 
23 -24~0 - 1.23 1.22 1.22 1.21 1.21 
24 -26.0 - 1.24 1.23 1.23 1.22 1.22 
25 -29.3 - 1.25 1.24 1.24 1.23 1.23 
26 -32 .5 1.26 1.26 1.25 1.25 1.25 1.24 
27 -36.3 1.27 1.27 1.27 1.27 1.26 1.25 
28 -41.0 1.29 1.28 1.28 1.28 1.27 1.26 

29.9 -55 .0 1.30 1.29 1.29 1.29 1.29 1.28 

llqtu2PWJpU hml.wgmufi mfi]l U}l ztutlP wnwl}hL'llJ)JntUUhp' 
-pwgwntfmti t hjJtiriwljw{i uwnriwql}wljft jwug pwtjlwrigli[lll tfwwriqp. 
-hliJ wwumti t fuglipft pliptiwuwft6wup ljwpqwtfnJllllti[J. npp l[wwwptfmti 

t Wl]WpJl]l pwriwljft ljwpqwtfnptiw{i tijlpngntf, 
-ritfwqwqm;rijJ t hwugtfmti bJll1bhft tfwwriqu: 
UwqwjU WJU hwuw4wpq(i mfi)l uwl.t u)lzwpp phpntpjmuUhp' 
- UJWhwripmti t IJlWgmg}l! Wl]Wppw;pu UJntiUJ. wtflitP tiM tilipliriw;w­

ljw{i pwdwritim ripft tiwljlipliu. 
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-tifilWIJIJ Ujbmp t mfibfiw wl/.bl/1 pwpdp gpmwwpmwl]]111rzwljwfimp]mfi. 
-tfilipqftwJft wl/.blft liM bwfuu, npUJbuqjJ umwgt/ft L.l}mfuwligt/ft gmpm[F 
DJ.lt.qbu U}l£wfituwt uwnfiwqqwq. pli~t.qbu wul{hg , oqmwqnpm{nu.I t w­

fiW£ntpJ!' 4WtQllmli}l Ptnplul}l (qwu hwqtJ.wcumm qtuwtJnnu 4hpwqp}l wJtll) 
£J.lWJ}lfi tmcrmJpJ!. npp uwnuwfi £bJ.lUWum}l6wUJ! qqwl!mpbfi gwap 1: £ppg: 
btfih]_lltJ. 4}lpwntJ.nq hpufiwqwfi uwnGwqqw4P tnuw(i £hpuwump6wfi}:tg. 
J!fimpmu bfi hwuwt.qwmwutuwu tummpJwli WI\W£mp: 4wtgtunup I!lU{lPilP 
£IlWJ}lfi tmcrmJpp wfih{lw<ttzm tummpJmliJ! (wptnutmpntJ. ).Wl}lbtlm) mwp­
J!hll £hpuwump6wUfibpp qtuwnui. ph{ltlwa t wq. 23-mu: 

P.fi~t.qb.u h zwm wqtpp 2PWJP.U tntOntJpUhp, lJwtgtmuip Ptnlllnll! Lu wq­
}tbuP,l{ t' WJii oputuJwgfimu t (<h.ufiqnumui) wqW£J.lWJpG UWJ.lutltnglibt1J!, }un­
qntJ.wqfih{lJ!. t.qnUt.qb(lJ!: qb{l£}lfi <h.uuwfiwqfitpu wnw£WJ.l4tl.ht tli n). wqrb­
uM lJ.wu u1w4wu lJ.nnnqtmU tl_mwliq fibJ.llJ.WJwgfinq ufwwUtuwt uwnUwqqwlJ.­
fitp: '1-ttwfig}lg t tr}ltbliq!PlJnll!. np}l 30%-ng tmcrntJPI! uwnmu t -16. puq 
70%-ngl!' .-67.2°C £hpuwum}I('iwfimu: UwlJ.wJfi jummpJwfi pwpopwguwfiJ! 
qmqwhbn J!WJ.lopwfimu t tmOntjp}l uwamg}lqntpjntUJ! L. filj_wqnur £bpUwt}m­
}uwfigbtlmtpjntlil!:f!wg}l Uzttwapg, wJq fiJmp}l w{l<thRI! pwp6p t : 

qbp£pfi UlWp}lfibp}lfi WllW£WplJ.lf.bt t lJ.wl9fUUU}l VlflJ.lPilP t.qWlj_WU lJnnn­
q}mfi tl_mwliq fibplJ.wJwgfinq tmcrmJp. np}l ub£ tmcrtl_nui t.wJUUJbu 4n~tJ.wa. 
UJWUjltl_wmnp: liju tmcrmjpJ! ltpntU t «ltwtmwqllfi)) wlitl_wfinuiJ!:fl}lt.qhu t.qw­
u}ltl_wmnp oqmwqnpaqmu t zwpWJ.lWJpfi uwp: 

Ufimqqw4}l hnqwgnui lj_wphllt t P.J.lwqwfiwgfiht llJlUJUU Up£wUtuwt uwn­
fiwql}wlJ. oqmwqnpcrhtml oqJ!: liJuUJ.llup hnt}wgmUI! \.umtu t Ol}WJpfi hnl{w­
gmu wfil{wUnuiJ!: UJu qtuwmu }ugp £b}luwump6wfil! p£bgUbtm hwuwp oq­
mwqnpm{mu t hwmm4 hwpuwpwUvmu' oqwuwnntgplmu. umwgtl_nq uwnJ! 
oqJ!: <!,nqwgfittmt }ugmu mbqWJlPlf.wa uphillm'oJll! mwpwumu L tunfiwqw­
fimu t : "bnp}lg qtpwl}wnUwtmt ol}wuwnntg}lf Ol}l! finp}lg uwnmu t L uwufiw­
lJ.Pnphfi ~DJ.lWGmu: lijU hWJ.1Uwpwfi}2Uh}ll! tltUmu b(i lDP L. }unfiwtl tnpUJ.}l: Qn}l 
ol}wuwnmg}l~fihpmu oiJll £h}luwum}l6wfiJ! }l£fintu t qntnpzbgmgpw l}wu w­
fi.W£JlWJpfi UIUpmqngfib.}l}l ~D}l UW\J.bphu}l hhm zl}ltl_ht}lu: lunfiwt} mpUJ.}l OJlW· 
uwnmgltlfihpmu oqp £h11Uwump6wfil! }l£hgqmu t gfigmqnq uwnJ! wqw£p}l 
lJ.wu 2PP z}lpbp}l hhm ztfltl_btm J!Upwgpmu: lunfiwt} Ol}lUUWnmgpilihp}l oq­
mwqnpantU'(! uwhUwfiwtflwlJ. t : '1-pwfil! qtluwtlnpwUJhu oqmwqn}lm{mu bfi 
tunpJ! uwnhguwfi . WJUUjhU ltnitl.Ilfl.. ~tmltllltqwgtmfi uhpbfiwfibpmu: Oqwuw­
nmg}lm lJ.wJ.llll1 t mhqw@tlht}lfi~UJhu tuglt lihrmmu. WJiiUihu ttqpumu: Oqw­
tuwnfi}l~}l Up~mgnq ltJgp OJl{! Uf)tl_ntU t JlUUJ.}l O'lWUWnntgll~· WJUtnh@g t}bpw­
JlWJ.lOI.JntU qhtq}l }umg :Oillt pwztumU{! uwnfiwJ.lwfiwJpU jugmu ltwPilfl. t tltliht 
ubq lJ.wu bplJ.m oqwumqnqlJ.wu wnwfig oqwunlf)}l (Ul.j. 54): 
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"bq. 54 Oqwuwnmgp~fihpnt! hnt!wguwfi utuhuwfi 
w- lipljm oqwcinti]ntj. p- cililj oqwcinuznr.f. q- wnwlig oqwcimqft: 

P.fi~t.qhu trt..mu t fiq.54 -pg. utq oqwumTJ.lt up£ntf jugp OllJ! fihpb"aqmu t 
Ol}Wuwnmg}l~. hnt}wfimu. uwufiwlJ.Pnp.bfi iDilWfimu. puq djntu oqwumqnq fin­
IlP9 W{lutWUIJ.t}mu t qhUJll .tumg: UblJ. oqwumqm{ luH{wgl{nq }ughpntu oqi! 
Ubpab"l{mu t oqwuwnmgp~ wnwlig oqwumq}l L wpmwuq4mu t qhUJlt jumg 
pwz.tuJll oqwdmTJ.lt up2ngmt; liJu qtuwmu oqw}uwnfipm UJbmp t wqht}l hqnp. 
t}1fi}l. np.UJhuqll uml:iqc}p uwnbgpwa olllt pwt}wpwp m<ttq zpp tugnui hwt!w­
uwpwtwllt pwzJubtm hwuwp: 

8.2 J. UuuthmqtJmlJ.hhr}l shumljhhrp 

Ubfil! WJUlbfi hutwfigpq 6Lnt! fiqwmhg}lfiv . ll}l npt.qhu uwnfiwqqwlJ. 4P­
pwntl_mu bfi wunfi}lwtm k ,:Pphnfi{!: 4wfi WJt uwnfiwqqwlJ.Iihp hu, pwJg IlJ.lWfip 
qnp.afiwlJ.wfi CizwfiwqmpJmu illlfihli: Uunfi}lwtm. Jlfiluthu q}lmhfip NH3 qwqu 
t. np}l 2PWJpU tmcrntJPt! ltpntu t wumzwqp}l uUJ.}lpm wfitl_wfimui!: P.ulJ. :pphnfi 
wuhtntl hwulJ.wUmu hfip llwqtgqwa (uwhUwuwJ}lfi) watuw2pwapuut1.p 
,:PutnpWJ.Jl.fi 4wU lllUPWJpfi WOWfiQJWtfibp}l Op Uta Junuip: linwfi6fiwt.qhu ubc) 
mwpwbnui ntfihU utpwfip L. tpwfi}l wawfigJwtfihpJ!' CF2Ch -qp:pmnflll}lptnp 
ul:ipwfi . CF3Cl - mpll:Pmnpunfinptnp ub.pwfi. CHF2CI - qp~mnpunfinutnp uh­
pwu . C2HJF2Cl - llP:PmnpunfinptnJ1 tpwfi : :bptmfifib.p}l wfil}wfinui!! hwlJltpl'i 
qpt}nu1 t UlWJ1php at...nt}: OfllJ.Gwq. CF2Cl2 plJ.Upwqw(i pwfiw6t..pfi hwUWUJW­
mwutuwumu hfi ~pbnfi- 12. Rl2. F-12 wfiqwfinuiiib}l{!. CF3Cl pwuw6L.pfi ' 
,:Ppbnfi- 13 . Rl3 , F-13. CHFzCl pwfiw6L.j1u ' :Ppbnfi -22. R22. F-22 wGt}wfinui-
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lih1ll! t.. WJtli: Unwl{ht utb mwpwbnui bli qmht Rl2 t.. R22 :pptnliuhpl!. npuug 
tnuwli 2hpuwum}u1wuli t -29.8°C t.. -4Q_.8°C: P.u~ wunli}lw~I! tnmu t -33.4°C-
}l mwl.r -

"Uzqwb uwnliwqqw~litp}lg wlihliwqmwliqwqupl! wunlillwl.J.u t : UJG mu}l 
ump. hhqluug}ll hnm: '1-pw pntJtwmpqnq J:ummpJntU£! oqmu l UJhmp t qtpw­
qwug}l 0.02 uq/1- }lg : ~ptnulihp£! l}mpp J:uumtpJmulihp}l qhuwnui wuqmwliq 
hli, uw~wJli hpt qpwug JuumtpJntUI! hwulimli t 30%. WUJW ppqwbli}l UJW\J.w­
u}l UJWml'iwnnq l.J.wpnq t J:ubqqng wnw2wliw1: f!wg}l qpwli}lg :pptnliuhp£! 
pwgwuwqwu wqqhgmpJntli qwpnq h(i gmgwphpht pwg ~pwlJll hhm ztlltlh­
llm. hpp wnw2wunui t pmfiwqnp qwq' :Pnuqbu: UJq UJWmt'iwnnq :Pphnli oq­
mwqnpbnq uhphliwJwqwG pw<huulimlipmu wpqhtl{mu t 1)-J:uht qwu pwg 
~wq oqmwqnpl}ht: 

Oqjl t.. wunupw\J.}l JuwnGntpq{!. bpp wunli}lw\J.}l Jumntpjntu\! hwuumu t 
16.5 -26,8%. pwg ~w\J.}l hhm zlfltlhllm UJWJpntg}ll.j_ t: 

~UWJUlb Gpwu. np. :pptmuubp£! tWJUnpbu oqmwqnpc)l{mu bu uwnliwpw­
liwJ}lli mhJuu}l~wJmli . qtp2}lli mwp}llihp}lu oM wztuwmwup t mwpqmu 
qpwug \flnJuwp}lu}lluhp hwJmuwphphtm mqqmpJwlip : q.npl}f! Upwumuu t . 
np 5pm}l li}l2wqqWJllu puum}lmntlD[!( IIR) u}lwuzwuwl.j_ ~W1lb)lp t hwjmlibt. 
np bplJllwqmuql! wpt..}l mtmpwuwumzw~wqntJli awnwqwJpuhp}lg UJWhUJw­
unq oqnuwJ}tli zhpm}t pwJpWJiiwli qtJuwqnp ll!wmown£! :pptmuuhpli tu, n­
Jmlip. pwg}t uwnliwpwuwJpli mttuG}l~wJJ:tg , oqmwqnpbqmu tu Gwt.. pwquw­
mhuwq wtp.nqntWJ)lli obwuhlllpuhp L WJt UJntphp U}Wmpwumbllm: 

8.2.4. LJJ.snt'I.PuthS!utrh'lhhp uuttthutrtuhutJfth 
UJuthhushhrp hut}uutqbtiuth hpunthi'Uhrp 

~UWjWb lipw(i, np 90-w~wli pqhpp(i ..!.WJWUmWlintU l.j_wnntgqbgp(i Up 
pwu}l hqnp pwqliwhwpq uwnuwpwliubp. wub(i ubl.J.I! 7.5-9 bwq. mnliuw 
Ujtnntqpwli2wphqhli ll!Whhtnt hwuwp, uw~wJu qpwlip }lphug lWPI}Wpwgp}lu 
t.. }llilUJUU UP2Wqqwj)lli t}mpou t gntjg mwwu. wnw21intpjntli{! Ujhmp t lDWt 
u}lwhwp~ ~wnmJglihp)lli: f!wquwhwpl.j_ uwnliwpwulihpli wpmwuwhuwlijwu 
qwpqwgwl} hp~lihp.ntU qwnmgqwb h(i Obb pwqwplihpmu' UjtnnlqpWU2W-
1lhqhli)l t.. Wjl_ Ophppubp}t Ubc)wl}wJ:u znt~w(ihp.ntU ~wpowmt.. ll!WbUJWliUWU 
hwuwp: 

llltnntf1PWU2Wphqh!ip UJWhll!WUUWfi hwuwp liwJuwmbuqwl} Upwhwp~ 
uwn!iwpwlifihpli }lphfig l.Iwqumu UJhmp t m!ihliwli hhmLJWt pwdulliumliplit­
Pif 

-uwnfiwpwfiwJftfi Jugli]J, 
-WUJ]lWfipwJftfi Ul Wljifwfi pwdwfilfmfip. 
-tpuUJllljftgftw · WUJPwfipfi pfiiJillfililnt L. wnwplilnt hwlfwp: 
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fil Uhb lDW}ffii\OlJlJWU uwnliwpwfilib}ffitU WJU qtp2)11i bpl.J.m pwdulli­
Untlipuhp£! hwuwmhqqmu hu: 

.c!.wJmli)l t. np u)lt..GmJO l}wl{wtm!I mhqwqnpqmu t mwpphp pwliwl.Imp­
JWUp Ujmmqpwli2wphqbfi : UwnuwpwliwJ)lu J:ugbp)l bwl{wtlihpl! )1pwp hhm 
hwuhuwmhtnt hwuwp limgqwb t «UJWJUw(iwqwli bwqwp> hwuqwgmpJntfii!. 
npli pphu}tg UbpqwJwgumu t liphpp}t WJii pwliwqmpJntGI!. np mhqwqnpqmu 

t lihlj_ u3 l}wl{wtmli' pwqUWUJWml.j_wl} Jug}t bwqwt)1 hhm, hwztl)l wnfibtnl{ 
Jug)l wqwm mwpwbmpJntUI!: Olwjliwliwqwli l}wqwt)1g ppwqwu}lu hwuuhtm 
hwuwp hwzqwpqqwb hu hwmml.J. qhpwhwzqwpl.j_wJ}lu qnpl}wlJllguhp: bph 
hwJmli}l t Jug)l UJWJUwuwqwfi bwlfwm. }lpwl.J.wul! umwuwtm hwuwp WJu 
pwdwlimu bfi. qbpwhwzqwplj_WJ)lfi qnpbwl.J.g)1 qpw: bflh hwJmfill t )1pwqwfi 
l}wqwm. WUJW UJWJUwfiwqwui! umwliwtm hwuwp wJfi pwqliwUJwmqmu hfi 
hwliwUjwmwuJuwli qnpbwqg}l qpw: Uhq J:unpwuwpq ubmp l}wl{wtmli mb­
qwqnpqnq Ujtnntqpwli2Wpbqbfi}t ntmz mhuwl.Iuhp)l pwfiwqmpJntU£! L qhpw­
hwzl{wpqu_wfi qnpbw\J.}lguhpl! pbpqwb tu wq. 24- mu: 

Uiynwwq 24 
fitmztitumtqpwli2wpbqhu)l UJWJUWuwlj_wu pwpMwli 

UbbntpjnLUJ! t.. qhpwhwzqwp.\J.WJllu qnpb'wlJllgl! 

d.., 't=J <.:3 '"' 't=J 
3~ .:.0> 3~ =-0> 
.=5 ~:§= -=s .g.§ 
3 " 3.g 3 " 3.g d(:!J 

lTJ!bpp 
<.:S(:!J 

lf}lbpp 3"3 ~ =- 3"3 ..<:: =-'::I s:l 3 = '::I = 3 = --.<.:3 =.a< -.<.::3 =.,a< 3 s:l 
~§ 3 = ~§ E"~ E".g_ 

l).w_ll_uwllwtlnpnui 
Iuwqnq, mmibnnn 0,36 0,97 Untu (qtmlu) 0.34 1,03 
8pmpmuwjplilihp' !ippw-

0,78 
q.wqwp 0.32 1.09 

mwtumwqh wpl{q_ 0.45 
PbnG.wnllnb.nntl 

umtl_wnw~IWb wp\jq 0.32 1,09 lulidJYI, mw!id 0,45 0,78 
SwJJ!ll!.J!G.bp}l tlnw ltwpmn!bbJ 0,50 0,70 
lulidnp, mwlid 0,34 1.03 q.wqw~ 0,36 0,97 
8}lmpmuwjplifibp' lippw-

1,09 
Untu 0,38 0,92 

mwtumwllh wpl{q_ 
0,32 

ti w JL l!!ll!!l 0.46 0.76 
um __ tl.WflWJ}I\Ph wpl.Jil 0,30 l.l7 4wqwup 0.50 0,70 

ivWll.Dll, mnubnnn 0,30 l 17 :;.>unJ.ln!l!. uhtu 0,40 0,87 

8.2.4.1. Uuuzumrw:tu.u.JftU juqhrft fmumfdz hm2tfmr!Jl! 

lllmmqpwli2W{lhqhli}l UJWhUJwliuwu uwnliwpwliwjpli J:ugbp}l mwtm­
'llllflJlllUJ:! {!Uqnt!il{wb t 50 m-)1g Opli~L 400 Ul , uwqwjli UUJWumwqnp hli hw-
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uwpt{mu 50-pg UpU2_L. 200m mWJllliJntpjWUp lughp{!: UwnUwpwUwjpU lugh­
PP pwUw\lit hwzt{wptm uhpm qwtq}l uh2 t WJU hwUqwuwUpp hhm, ph pU2_ 
mptq}l uwn!iwpwUp t WJU UIWmqwUmu: UwnUwpwUUhp{!, {!Um pphUg hpu­
Uwqw!i UzwUwqntpjw!i IPUmu h(i ' wptnWI]pwqwU, uphpuwa. pwqpUWjpU, 
pwztull2.. mpwUulllnpmw-tnulll hqpg}mU: 

UnmwnpwywU uwnUwpwUUhPJ! qwnmgt{mu hU t{hpwuzw41111 qnpb-w­
pw!i!ihpp!i \litg lllUlllUWWfi2wphqhUwJp!i hmUpf! <huuw!iwqwt{npwlllhu qwu 
hpqwpwmL. UIWhUiw!ihtm hwuwp, npUihuq}l hmUp{! hwt{wuwpwlllhu pw­
<hu!it{P <huuw!iwlllt {!Upwgpmu wnw!ig twpt{wb-mpJmU umhqb-htm: UJq mp­
tq}l uwnUwpwUUhp{! b"wnwjntU hU UwL. UIWmpwump wptnWI]pW!ipp UIWh­
UIW!iUwU. pfi2_Uihu UwL. npnz wpmUlllPwuwuhp gpUlllt{ WUiwhnt{htm hwuwp: 
~wuqw!iww t. np WJU qhllli!ntU tughpp pwUw4t! hwzt{wpqhwu Uihmp t IJ.h­
qwt{wpt{ht hntupp wnwt{htwqntJU pwUwqnt{, npt! qW!llliJ. t ummp qnpb-ht 
uwnUwpwU: 

tfphpuwa uwnUwpwUUhmt b"wnWJntU hU wqqwp!iwq~mpJmUpg uphp­
t{nq UIIDntiJ.PWfi2WPhiJ.hUp <huuw!iwqwt{np UIWhUiwUuwU hwuwp, npmhq 
uphpp{! hnt{wgt{mu t. UIWhUiw!it{mu npnz <huuw!iwq, hUpwpqt{mu wUIPwU­
pwJpU uzwquwa L. wnwpt{mu UUIWnlliJ.PU: "bntjU UUiwmw\litU h(i b-wnwjntU 
UwL. mpwUuUinpmw-tvuUihi}PgpnU uwnUwpwUUhp{!. uwqwJU hph wnw2Jlfi­
Uhp{! qwnmgt{mu hu hntUpp WIJ.PJntpUhppU umn. WUIW t{hp2puUhpu' mpwUu­
lllnpmwJpU hwUqntJg!ihrl}lU' oqwUwt{wqwJwUuhppu, hppntiJ.WJpU qwJwuUh­
ppU \litg : UwnUwpwUUhp]l WJU pt{PU h(i UIWmqwUmu uwL. uhb- VWIJ.WpUhp]l 
Uhb-wb-wtu zmqwUhp]l uwnuwpwUuhpf!: Ivghpp pwUwq{! WJUmhiJ. hwzt{wpq­
t{mu t ' htUhtnt{ uphppp WJU pwUwqmpJmUpg. np quUw uwnUwpwUUhtmtu o­
pwqwU umpp- hw hwzt{Pg hhUlll: 

~wghuwJhU uwnuwpwUUh!lJ.! Uwtuwmhut{mu pwiJ.wpUhpntu umwgt{wb­
uUUqwuphppJ! upG2_L. UUiwnlliJ.Pu hwuguhm ctwuwUwqwt{npwlllhu UIWhUiw­
Uhtm hwuwp UIWhUiwUuwU hwuwp: '1-pwugmu UimmiJ.PwU2wptqhU]l 2w ­
tltwpwct]lUJ! 2_]1 qhpwqwUgmu 20-25%-]lU: 

~wzluh~ uwnUwpwUUhpu Uwtuwmhut{wb- hU uUUqwuphppp UIWzwpUh­
PP hUwpwt{nppU 2.wt1t hpqwpwtnL.UituhUiwUuwU hwuwp: 

q.npb-UwqwUmu pntnp uwnUwpwUUhpU tt upw<huuwUwq qwmwpntu hU 
Up pwUp qhp, WJu]lUpU, luwnt! mptq}l hU: 

Ivghp]l pwUwqf! hwzt{hwu IJ.hqwt{wpt{mu hU UJntUhpp hhmL.JWL gwUgnt{' 
6x6, 6xl2, 6xl8u: 

tfwpmp hwmwltJtg upu2_L. wnwumWIJ.t! 4pnq qnuumpntqgpwuhpJ! unt{n­
pwpwp {!UqmUt{wb- t 4.8u pwpopntpJmu: UwqwJu. hph uwnUwpwu]l mwpn­
IJ.lltpJntU{! uhb- t L. WJqtq}lup pwpopntpJntu{! qw!llliJ. t hwuqhguhtzhUp]l wp­
mwppu wuhwuwuwuumpJwU wnw2wguwu{!. pntJtwmpt{mu t uhpppU pwpo­
pntpJntu{! 1IpU2_L. 6 U: ::/Gwjwb- WJU pwup(i , np npnz qhllli!hprttU WJil pwpo­
pntpjlllUJ! UIWJUWuwt{npt{wb- t uwL. 2hpuwum]lllwuwjpU qpwq]lhum 2_PlllJ-
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twmphtnt UIWhWfi2(ihpnt{, WJUp(ip(i , npUihUq}l {!Um pwpopntpjwU lughpJl2hp­
UntpjntUJ! IPUp hwuwuhn. wpmwuwhUWUJWU up zwpp hpqpuhpmu pntj­
LWtnpt{mu t upU2_L. 8u uhppp(i pwpopntpjntU: lijq qhllli!ntU, ]lhwpqh. qqwLJln­
ph(i pwpopwUmu hu UimntiJ.PWU2WPhiJ.hup mwpwJ]l wupntpJwu{! uhpqwJwg­
tl1111UIWhwu2Ghp{!: 

CuqmGhup, np umwgt{hL t wnw2WI)llwup hwzt{wpl.J.htm. ph ]lu2_ b-wt{w­
tntl L. pw!i]l tumg 4UiwhwG2tlP 300m tuUonp wpqiJ.bprtt{UIWhl.llwGhtm hwuwp 
Uwtuwmbut{wb- uwnuwpw!imu: 

Unw2]lu hbpp]lu hwzt{mu hup tugtp]l phnuwJ]lu b-wt{wm hwuwowJu 
hhmL.JWLpWuwoL.]l' 

npmhiJ.' 
E- uwnuwpwUp UIWJUwuwqwu (wnw2UlJlllwupwJpu) tnWlllliJ.lltPJntUU t. m, 
qv- ptnUuwU 2.wt1twvwuwq{!. m/u3

: 

UIJ.Jmuwq 24"pg qmUmu hUp, np qv= 0.36m/u3
• hhmL.wpwp' 

v = 300m "" 833u3 
P 0.36m/u3 

lijUnthhmL. hwzt{wpqmu h(i tugp phnUwjpu uwqhphu{!. WJU]l!ipU WJU 
uwqhphu\!. npmhiJ. mhiJ.WI)llt{wb- hU wpqiJ.hpp qwpuwqUbp{!: UJU npnzhtm hw­
uwp tugJl {!Uqmut{wb- pwpopntpjntUpg hwUmu hU mhtuuntnqltwJnt{ Uwtuw­
mhut{wb- mwpwb-mpJmUUhp{!. llzmmu WJil pwpopntpJmumu LPPtl mhqwt{np­
tl1111 wpqiJ.hpp pwUwq[!: OppUwq, gwUqwUmu bup. npUihuq}l tughpp Uhpppu 
pwpopntpJntU{! wUp 4.8u: bph {!GqmUhUp. np wnwumwiJ.]l umnt!JlU uwqhph­
upg upU2_L. qwpuwl.J.t! {!uqwb mwpwb-mpJntU{! Ut{wqwqntJU qhllli!mu Uihutp t 
tJlup 30uu, puq hwmwltJtu I)llt{wb tltwJtnJw gwUghpp pwpopntpJntU{! 5uu. 
quuw 445uu : UpqiJ.hpp pwpopntpJntUt! unmwt{npwlllhu qwphtJl t {!uqmubt27 
uu {P11wqwUJ! 26,6uu, WIJ..l8) : '1-wpuwltJt pwpopntpJntU\! qqwqup 16 wpqiJ. 
qwu 432 uu. 4.3u: ~hmL.wpwp tughpp phnuwJpu uwqhphu£! qqwqup' 

F = vP = 833u3 ""194u2 
P h 4 3u ' 

p ' 

npmhq hp - tugp (phnUt{wb-) pwpopntpJm!iu t: 
lijunthhmL. ntmzmu h(i lughpp zp!iwpwpwqw(i uwqhphu{!' 

F 
F =-P 
z PF' 

nputhiJ.' 
PF- tughpp zpUwpwpwqw(i uwqhphup oqtnwqnpb-Uw(i qnpb-w\litgu t. n­

Pt! hwztlP t wnUmu wUgmuUhp{!.._. 1Ip2wugpUhp{!. UIWuthpp L. qwpuwqUhpp 
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ti)12L. Pillllf.wb- mwpwbntpjntfi{!. UJntfihpp L. uwppwtjnpmufihpp qpwqwb- uw-
4hphul!: Swppbp uwqbpbu mUbglliJ. )ughpp hwuwp PF -1! mwpphp ubb-ntpjntfi 
mfip' 

uJlfitL. Ioou2 o,7o - 0,75 
1 oo-p9 up.u~L. 400u2 o, 75 - o,8o 
400 U

2 -Jig wtlbt 0,80 - 0,85: 
liJUUlbflllg bpLntU t, np )ugbpp pwfiw41! zwm L. tiwljbptml! tlmpp fiw­

)uwqb-htl! nbnfiumt tt: UJulllttunl{' 

F :::: 194u2 ~ 258u2 
2 0,75 

btfihtnti.J!firpufiquu) Ujnt{ibpp gwUgpg hwzqmu bfip zP.Gwpwpwqw(i lllfl­
fiWU\untUfibpp pwfiwlJI!' 

npmhq' 

F 
n==-L 

f' 

f. Ubl} 2PfiWilWPWl}wfi llllli\WfillJwfi uwl}hphufi t, u2: 

Stl.JwtqhUJ.PmO l!fi.qmfibfip. np UJntfituJpfi gwfigl! 6x6u t. UJu!lPfip 3602: 

258 
n=-~7,2: 

36 
Ut{hlJ:t hwpuwp t 'l!fiqmfiht 8 zpliwpwpwlJwU lltllfltufillJmU)l (mti.Jwt qbUJ­

pmu pwnwqmup). llJll! qwpbtJ:t t pwthufibt J:ugbpjl UllUppbp aL.nq: fipUJ.buqp. 
hwunqt{bup, np hwzt{wptm Ci)lzm t . ljwmwpmu hup hhtnhwzt{wpq' puwaw1m 
hwuwp J:ugtpp t!J.wumwgp UlWJlllflmpJmlil! hhmhJWl pwUwaL.nq' 

n 
E>l>=E ·~. 

n 
npmliJf Olfl- t!J.wumwgp {!fitpltliqw(} zpfiwpwpwlj_w(i DtflfiWUJ.untlifibpp 

pwuwl}ut 

8 E.t, =300m . - ~ 343 tn 
7 

~hmL.wpwp hwzqwpi.J.P WPilJDtUPI! hwtiwUJwmwu]uwlimu t fiw]uwqbru­
Jpfi WllW2WilJ1Wfip)lli: 

Qliqhwfintp WUUWUp, pwg)l UlWJllUlntpjntfipg, UUtfuwqc)wjpU WUW2Wq­
ptufip'l! UJbtnp t UJ.WpmfiwlJ.P fiwL. hbtnbJtutmtl.JwtfibpJ!' qwnntgtiwu 2P2Wfip, 
tlWJPP UqwpwqpntpJntfi{!. wunwfi wnwl{htwqntJfi L. Mnwu liqwqwqmJfi . 
Mnwu li}l~jlfi ~bptiwumpCiwfifibpl!. zpfihpUtUJWJlW\W .q}lppl!, qwnmguw(i 
dtuuqbmfihill!· UJ.wht.qwliuwa nbdpulibpJ!. I]llWltwu qwu pwgwuwqwfi 2hp­
uwump6wfifihpnt{ ]ugtpp b-wt{wm L pwfiwqJ!, mh}:ufintnq)lwqwli qbbp]l hqn­
pntpJntUI! (1 dwumu L. utqnfimu). tfihpqwufimguwfi , 2PP· qwq}l, fibpppfi L. 
wpmwp}lu qnlimfipqwgpwfibpp wnqWJlll})JndiJ!, fiwfuwqWwfi l}lnqwJfintp-
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JDtfi{!: .Elwfip np fiw]uwq(}wJpU ttwquwltbpUJ.nt})Jntfifihpl! unl{npwpwp mfib­
Umu bfi UJWmpwump tnpUJ.WJpU fiw]uwqb-bp. hbmL.wpwp, hph WJfi. pwl{wpw­
pmu t Uw):uwq(}wjpfi WllW2Wfl]lWUppU. WUJ.W uUmti t WJ'l fiw)uwq]lb{! qw- , 
UJ.ht. hwpuwphgfibt mlf.JwtmhflwUppU: 

'Uw)uwqc)Uwfi hW2llflll \}lntll! 6wpmwpwqpmwltwfi hhtnwqmnuwU wz­
):uwmwUpUbp(i hfi, np]lJ!fipwgnmu npnzl{mu t mlf.Jwt l{wJpntti uwnfiwpwfi 
4wnmghtm hUwpwtJ.npntpjntUJ!: 

fitUntUUwuppl{nui t qpntUUlJ!, tfihpqpwjp WfiPjntpfibpp umnpqntpjntUJ!, 
211wtiwmwqwpwpuwU L. pwl}mUwJpU 2Jlhp)l hb.nwguwG hUwpwl{npntpJntfil! 
L WJtfi: Uju wz):uwtnwfipuhpJ! qwmwpl{nu.i bfi fiw]uwqb-llfl L hbtnwqntniDJ. 
lJwquwqhpUJ.ntpJmfiUhpJ! ti)lwu}lfi: Stflll 6Jlzm {!UmpntpJntfil! qqw\llllphU qw­
P1111 t qp6wtnht z}lUwpwpnt})jWU bw):uubpJ!: liJU mbuwqbtnpg U}htnp t wz­
]uwtnbt. npUJ.buqp. zp.UwpwpntpjntU{! Uw]uwmbu4.)1 pGwqwtnhfllJ.U qpg , PWJQ 
upLUntJfi thuuwfiwq hmuppU L.u unm: 

vW)uwqc)Uw(i VwUWfiW\.JWqpg hWjhgwqwpq}l hwuwdWJfi , pfiwljwtnb­
flbpmU fiw]uwmtul{mu t WJlilJmUwpbpwqwfi qnfiw, npmbfl qbfimpnUwgl{mu 
hfi pntnp Ut{UlJntfiwphpwlJ.wfi nhnfiwpqnt})JntUUbpg, npnUg pl{mu fiwL. uwn­
fiwpwfiUhp'l!: UJq wpqmu t WJU UUJ.wmwqnq. npUJ.huqit. UJ.Wqwubgqbfi op­
JblJmUhpp hwuwp 1!£illhwUmp UUJ.wuwplJ.lliJ. 6Jntf1bpp l{pw qwmwpl}llfl b-w]u­
ubpl!: 

UwnfiwpwUp fiw]uwqpb-J! \.JWJlllfl t Jl1Uht2 t}lmtntl' 1. mb]uUpqwqwU Uw­
]uwqb-)1 lJ.wquntUJ!. 2. wz]uwmwfipwjpfi qb-wqpbp}l qwqunui(!: U})b oqmw­
qnpbqnui t mpUJ.WJpfi qwu bpqpnpqwpwp lJPpwntlllfl Uru]uwq)l(}, WJU tipwU­
qwu]lg wpqmu t tnh]ufin-wz]uwmwfipwJpU: liJu qtuwmu mb]ufipqwqwfi 
fiw)uwqpbl! hwuwmhfltJ.mu t wz]uwtnwGpruJpU qc)wqpbpp qwmwptiwfi hbm: 

Sb]ufipi.J.wi.J.wfi fiw]uwqp~ UJbmp t npnzp fiw]uwqb-)1 ql.luwl}np ]ufiqpp­
fibpJ!: lijfi t' qt.luwqnp UJ.tWU)l L. tnb]ufintnqpwqwfi uumghu)l fiwfutuqb-nuin. 
uwppwl{npmuUbpp hwzl{wplm L. l!fimpntpJntfil!, hmupnq. mwpphp fiJmptpnl}. 
tfibpq]lwJnl{, 2PI11{. qwqnl{ L WJ! nbumpufibpnl{ liwmwqwpwpmun. c}wt{wtw­
hwtnwqwqbwjpfi hwzt{wpqfihpJ!. qttuwl{np zbfipbpp 6wptnwpwUJ.btnwqwfi­
zjlUwpwpwi.J.wfi tmbmufibpp. wt{mnuwmpqwg)lwJ)l hwuwl}wpqtpp L ut]uw­
fipqufihp]lJ!fitnpntpJntfi{!. l}wqptpp hwzl{wpJ.tJ!, wpmwqpntpJwfi qwquwqtp­
UJ.null! L. zwhwt{tmmpJntfil!. mb]ufi)li.J.wmfimbuwqwfi zwhwt{btnntpJntUJ! L. 
Ull{JW! qWJJllllU wz]uwumut)l WllQWJnt})Jntfil!: 

liju fiw]uwqbjl lih2 t umfimti fiwL. z)luwpwpntpjtufi $ltthPll npnzntUJ!. 
(!fiqhwfimp fiwluwhwztl}l qwqumli(!: 

~wumwmqw(} mb]ufipi.J.wi.J.wfi fiw]uwqbp hpuwfi l{pw qwqul{ntti t wz­
]uwmwlipwJ)lfi uw]uwqjlb: liJq qhUJ.PntU qwmwpqmu t mb]ufiw]uwqb-nq fiw­
]uwmhul{llfl z)lfiwpwpwqwfi L. UnfitnWVwjpfi wz]uwtnUtfipfihpp UWfipWUUtu­
fintUJ!: liwmwpl{mu t zpUwpwpwl}wfi l}nfiumpntlJgpwfitpp, tibpbUwfihp)l 
hpupbp)l. hhflmi.J.fibp)lqwu qwqbpp qnumupqwgpwfihpp, pwpap !.I gwb'll twp-
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l{wcmtpJwU hnuwfigUbplJ. hwuwp bWl}nPJlwtwphplJ. {!Utnpntp.Jiltfi. lJ.!i~utbu fiwh 
uwlll2w1.\npnuifibp wptnUJllllllll hlJ.u!iwpl.Jfibp.lJ. tiwulJ.fi pbpl{Illl mhiJ.bl.JmpJmfifihp: 

8.2.4.2. UuuzUUtrUlUUlJftU juqhrft odUlU1JUl/j ll 
hrljrnrrJUtiJ.UlU iltUthrft hUlsUl/jUlq}ltJ[J 

llltnnlllPWfi2WJlhrlbfip bpqwpwmh utWhUJwUuwU hwuwp qwpnll bU Uw­
.tuwmbul.\ht u}lulJ.wJii uwnfiwpwliwJp!i 2hlipt11. npnlip muhU Uj)bppfi J!UI}IltGb­
tm. bpt wUhpwcrtzm t ' UwtuUwqwU 112w1.tuwU bUpwp\thtm. utwhUJw!ibtm t.. 
wnhmpp gw!ig wnwphtm hwuwp pntnp hUwpwl.\npntpjntG!ibp{!: llJu qblJ.l­
pnui, lJ.lWhutwUuw!i dmuw!iwl.J wnw2W9D1l n~ umwUqwpm :t>pwqgflwU h pw­
$nUUbp{! l{bpwuzwlthtm hwuwp qpwlip nuvtwpl.Jmu ta WJl qnpbwpwUUbp 
qwu pwtluJnui bU' wqmnmhtml tip2wtl.wJpJ!: UJq UJwuuSwnnl.\ liM" uwnfiw­
pwfifibplJ.U qpg qwnmgtJ.nui bfi hpqpnpqw\twfi hmupp t\bpwuzwquwu mb.IJ.w­
uwuhp: UJq\llllu}l opJhl.Jm!ihpJ! wUtJ.wUtJ.mu tU hwuwJ.ltvUhp: 

Uwnuwpw!iwJpU hwuwJllplihpU, llfil hqnpntpJwU tt iltfih(i, pphfig qwq­
umu lJ.lhtnp t mUbUwli c:uJuwtJ.np, mhufiqwq t.. hpqpnpqwqwfi U2wUwqntpJwU 
ztUptp: 

Q./]uwl[.ap lblipbpli bli' 
- UJWhliumtibpp L Ulll11fiwpwfitibpfJ, 
- WUJI1Wiipw;]10 UlWIJIIwfi mbrzwtiwu, 
- tfbpwrflwlJrfwti mbrzwtiwu, 
- ujuwhwptiwfi jumg: 
Odwfir)w~ lilwliw(J.azp;wfi zblipbpfi bfi' 
- gpm]l tiwmwljwpwpt.fw{i ljw;wup, 
• mwpw;]l tfbpwunpnqt.fwti mbrzwtiwup, 
- mpwliu.'jmpt.fwmnpp, 
- lJ2nwmmtip. 
- mwpw;]l UJwhliumo ljwt.f plmtiwpljrzwJftli hpwUJwpwljp. 
• wtinfi}lwljft ljwt.f .'pplinfi]l UJWhbumn. 
• UJWmpwumft wpmWIJPwfip]l UJWhliump, 
- fi;mpwmlijufi]lljwljwu UJWhbump, 
• UJDliUJlipft [Jw;wup, 
• t[liljmpwpwpdftLiilipp UUJWUWpljtiwfi /jWJWU[}-' 
UpfnwJlllW{JWfi lilWOw(J.azp;wli lblipbpli bli' 
- tfwpLw[Jwfi L IJMigwrzw;ftu 1 liuplipp: 
llJu pntnp zb!iphpp w!ihpwdhzmntpJntU{! 02tntJ.nui t UwfuwqOwJ!lfi w­

nw2wqpwUpntJ., u hpt qnjntpjntU m!ihgDil zhGDhPI! l.tWPDil hU OWflWJht WJfl 
lilJ.lWtnwq!ibp.pG, WU}W Unppg lt!i !iwfuwqol{mu: CbUpbpp qwqli[! U[ll12htnt9 
hhtnn qpwUp mhqwpw2tut1mu hU Uwfuwmhuqnq zpUhpwUJ.wpwlJll qbwqpp 
\}pw, h l}wquqnui t qwnmguwU qJ.luwtJ.np hwmwqwqpb-J!: 
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u1umhtmt.. Uwfuwqotjnu1 t wUu}l2wutbu pup{!· uwnUwpwU{! (qwti UJW­
hbumn). npn utbtnD t nt!ih!iw !iwt.. pp ql.tuwtlnp, odtu!iqwl} 1.. hp4Jmpqwl}wU 

ubUjwqUhpf!: 
Uwo.liwpwlift ubli;w(Jiibpli bli' 
- uwnliwpwtiw;ftti jug lip. 
- pfir;mtilfwti mbrzwtiwu. 
- wtqpwtipw]]lfi tilwljt.fwti mbrzwrfwu. 
-pfttlftwljwfi tf2w1Jtfwfi mbrzwtiwu (ubptiwgm]lliwrfwp): 
Odwlirjw(J lilwliw(J.azp;wli ubfi;wljlibpli bli · 
_ oiJwfuwntit.fwfi ubfi;wlj (oiJwfuumu]l}tibpft mlirJWIJPUWii hwtfwp). 
- lfliplitiw;wljwfi pwdwutfmtip. 
- qwqwJftu tiftpwtfwJpbpft ljwjwli, . 
_ t[bljmpwljwti u wtfmnt.fwm uwflj!wtfnpmt.ftibpft tfwhwtiwf[fibpft ulifi-

;wlj. 
" !ftgpwtfnptfwu ljw)wfi. 
-pwpdftLiilip]l hwtfwpwmli!Jft, 
- uwppwtfnpnrtilibpft tfbpwtinpnqtfwti u wbfuuUJwuwpljtfwli ulifijwlj, 

- ptmaw;pa tiftf!wugp. 
- mwpwJft u odwfiiJW/j fi;nzplip]l UJwhwuliti]w/j: 
l:JpfnwJlllwiJwli filwliw(J.azp]zuli ubli;zu(Jiibpli bfi ' 
_ ljbfigwrzw;}lfi uMJwljulip{} · mwpwgtfwfi. uuuiJft !JUIJDLfitiwfi. liwqnwmft 

UJwhwpwfifilip. gfigml], Ltfwgwpwfi, qmqwpwfi. uwntiwpwuft tfwpftlft. 
UJWhliULDWUJGLDft, UJUjflWfipwq/im]l. [WPDJlWLDDJlftllljfl hwt.fwp: 

u1u ubfijwqUhpp qwqun hu ISzmqmti t fiwJuwqawjpU wnw2wqpwfipntJ. 
t.. hwuwdwjfihgl{mti UJ.Wtnl{llpwmntp hhm: t;~h uwnfiwpwfi[! fiwtuwmbutJ.mu 
t qh\llll hhnw~nll. ~WJ{lhll uppq qwu pwU2wpbllbfi wnwpbtm fiU}wmwqn~. w­
U!W t11qwpq~)l 3 \jmqnfip ~w\flntj Uw.tuwmbutjmu t Gwh qbpwpqwqbp, WJ­
upfip!i 2t 11uwubqmuwgtjwo zb!ip . npmbq qwpbJ.lt t pwpdht tJ.wqnuuhpt! mq­
qwqp tughppg . wnw!ig 2hpuwump6wGp pwpopwgtiwG: 

Unw!iopfi uhphGWjWqwU pwdwUumfip w fiwtuwmhutJ.nui WJG qtuumu1 . 
tpp uwnhguwU hwuwp UwtuwmbutJ.mti t WlJ.lWqbUmpnfiwgtJ.wo uwppwqn­

(llltti!ihpp oqmwqnpomti : 
4hUmpnUwgtJ.wcr gpmwuwmwqwpwpuwup 1000 m tnWJlilllnt}}JWUp 

lJ.llflllWutwhbumll hwmwqwqpbf! h qmpqwbpfihlll! phptjwcr bfi Ul}.55-mu: 
'UztJ.wo uwnfiwpwUn I.J.wnmgqw~ t d1llowuwqw4Jlg 2hpuwubqmuwg­

tlwb' uhUqtlJ1.l -lllwfibtUhppg : 4wnmguwU tJ.pw bwfuuqmu bU hbmuJWt pwUw-

4ntpJwtip zp!iwfijntpbp' 
- 9tutum 
- lllllll lll w \.ll 
- pbmn!i h bpqwppbmnfi 
- \flWJlflWUjntp 

136.9 tn 
120.0 tn 
so6 u' 
16,6 113 
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' i -,_L ~FT~~gP.-~ 
"lr4. 55 . 1000 m mwpnilntpJWUp ututll.Wutwhbump hwmwqwq}lal! 

(p. OpJn\) «Q.puumU}lubtuumu» 
I -uwnfiwpwfiwJftfi fugbp. II- WUJPWfipwJftfi U2W/Jiiwfi tnbqw~wu . . J/I­
Iibpbfiwjwqwfi pwdwfiumfip. IV- qwnwliwtnnz)g. V- ocfwfiqwlJ ublijwqfibp: 

Qpp awtuul! qwqumu t' 2,6 u3/ctwu. 2hpumpJwlil! '109012 44wtfctwu. t­

thlJ.mpwtfibpqpwJ}llit!' 284.8 4~m: 
fipnz qnuwtrunu wnwt{htntpJntfil! mpqnui t wUiw4bUmpnUwgqwa 

gpmwuwmwqwpwpuwup uwnfiwpwUUbppU. npmbq wub!i up tumg qwu 
hwphwU tugbp mUbU ppbUg ub\}lw4wU uwnUwpwliwjpU ubpbUwfihp{! : Unw­
tlhtntPJntfi{! lJ.wJwfimu t fipwfimu. np qqwtlmpbU fiqwqmu bfi gpmp qnpntum­
UbpJ! ubpbliwJwlJ.wU pwctwfiumUppg upU~h tughpU wJU uwmwqwpwphtll.U. 
!iqwqmu hli wqw2pwjpfi tunqnqwqUbpp t{pw qwmwpqnq awtuuhpg h UlJtfi 

(Uq. 56): 

184 

.. , .. 

"Ulr. 56. rllmnllllihpp h ul:iqwUp tuwqilllP UJ.WhutwUuwU hwuwp 
Uwtuwmbmlwa wUiw4blimpnUwgqwa gpmwuwmw4wpwpuwup 

uwnUwpwUp utubuwU 
I-IV- UJIIlntqfibpft UJWhUJwfiliwfi Jugbp, V-VIII- ubqwfift fuwqnl/]1 UJWhUJWfi­
uwfi Jugbp, IX- WUJPWiipwjftli U2WQUWfi L wnwpliwfi pwcfwfilfmlip, X-uw­
nwjnqwqwfi L qbligwrzwJftli ubfiJw/Jiibp, XI- pbnfiwJftli uftpwfigp. XII- bp­
qwpmqwJftli qwnwlfwtnm}g. X/II- wtftnnlfnpft[wJftfi qwnwliwtnnljg, XIV­
uwnfiwpwfiwJftli lfbpbfiwfibpft tnbqWIJPUWfi uwuqtfwu hwpplUQ, 
1-uwnbg/inq-tnwpwgfinq JuU':b-16 libpbfiw. 2- oqwlimq, 3- utnmqliwfi­
tnbuwqwtfnpliwfi SUI> rjmfuwiJPftl 

8.2.4.3. UuuztuaruttlutJftU juqhrft £hrtiuttihqnr.uutqntti[! 

PU~ ubqmuwgmu tt mUhUw uwnUwp.wUJ!, Uhp.ppU h wpmwppfi 2hp.uwu­
mp6wUUbp}l mwpphp.mpJwli qhuwmu mhJtll t m!ihlinui 2hpuwJ}lli lump' mwp 
qnqupg qhutP uwng qnqti: bp.p wumu hUp gp.mp qnpmum. qw n~ ph gmp.mli t 
hhnwUmu. WJl 2hp.umpJmUU t Utp.pw\}lwligmu: liJq Uiwm6wnml uwn!iwp.w­
fiwJ}lu tug}l hwmwlJ.J!, wnwumWIJ.I! UIUluthpJ! UII:imp t mul:ifiwfi 2hpuwuhqm­
up~ zhp.m: liJq zhp.mhpJ! qqwtlinphfi pwpop.wgfimu hfi uwppwqnpmuUhpp oq­
mwqnp.Mwfi W[Ul.JntfiwqhmmpJmfi}!: 

UbqmuwgmuJ! qwmwp.qmu t hwmnt4 uJmphpnq, npnfig fihpqwjwgqnq 
qwp.hnp. Uiwhwfi2lihP.l! hhmhJwtU hU' 2hpuwhwiJ.npquwU qnpaw4Pgl! UJ.hmp t 
\}lUp hawpwqnppU ~w\}1 gwap. t)llwlip Uihmp t \}lUhU phph. pwJg n~ \}lzpqnq. 
mUhUwU UqwqwqntJG 2PW4twGuwU hwmqmpJmli h qntnp.zwpw\}lwugh-
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tlmt}}Jntfi. \llfihfi hpwqwJmfi. gpmwqwJmfi. ~wpawqhfi qwu 21Itwfita L. finp}:lg 
lwpmwqp.bfi hnmhp, 2tPtnbfi L. i\lfiwm{bfi pnppnuwufiqhpn\l. l hfi}}wpqtJ.hfi 
qpiffirtfibp}:l hwpawquwfil!. «lfiumbfi» blufipnt}}JWfi mwq L. WJtfi : 

Ubqmu}:ll UJnt}}hPI! UJhtnp t J}Jntp}:lfi uzwq\lhfi, qmptJ.bfi tnh'lWJUlbtm {!fi­
}}wgpmu : UjU UJWhw(i~fihpp(i lPlnl qhpUJll\l w hWUWUJWtnwu}uwfimu L. nl up 
fiJnt}} : UJfimwutfiwJfiptJ., oqmwqnpbl{mu bfi up zwpp utqmu}l~ fiJnt}}hp, n­
pnfig}lg qtluwt.Jnpfihpfi bfi' u}:lfi}}bm}lq l}lpl}lpbgpwb UJtwum}lq Ujntpbp, 
tPPtPPWUJn!JlmpbmwG,hwfipwJpfi }ugwfi. mnp.'l>wJP.fi uw\llqfibp. tlJ.ptlJ.pwph­
umfi, tiJ:lUinpw, wumup.fiwJ}:lfi }}}:lphq (wt.'l>nl.), !J.hpwuqptnwJP.fi }unwpwp, qh­
pwuqpmwphmnfi . .'l>ntqnllqnt. l}lpl}lpwUJwlill, WUJW4Jw pwupwq, ttwnb\ll.Pw­
JP.li tuwpwfi. cwwwttnp\lwc} umttwpwpnuw: Oqmwqnpc}\lmu t GwL. mnt.'l>. 
UJbUqw L. WJL GJmpbp: 

t/Jptftpbgr/wh- UJ[Wumuwuuw: !0-h}}L. GJnt}} t. "PI! umwgtJ.mu t p):lup.wl}wG 
up.G}}bqp hqwGwl}ml. p.ptG}:lg Ghpl}wjwgfimu t uwnwb l}lpl}lpwj}:lG qwfiql{wc}' 
mwpphp UhbntpjWG oqntJ. qwu qwqnl{J.91.J.wc} }unnn2uhpnl{: l.JwnmgtJ.wc}pnl{ 
zwm unm t pGwqwG }ugwG}lG : J"l.filUJhu }llipl! UJlllPI!· WJUU{hU tt tunnnlwJJ:lfi 
qwquttwD"pi! uml:irtbmu bfi LWtl ubqmup.l hwm!J.ntpjnt!i: Ujfi qwjntfi t gpmpfi . 
qpc}nqfihpl! lbG tP2WgGmu WJG . mlip. pwl{wqwfipfi pwpap uh}uwfip.qwqwfi 
hwmqmpjntU, LWtl t upwgl{mu l}I.Wjtnp, uhtnwr\ll L. WJLUP hhtn: UubGwhwjtn­
ap. l}lpl}lpwqwfiqtJ.wMhppg t l}lpl}lpwuJn\llumppnuf lllU-!l qwu fllU-f!U: 
'-f.hp2pfiu funphmJUl t mpl{mu oqmwqnpc}ht UJWtnbpp utqmuwguwfi hwuwp. 
lluq lllU-f! -fi ' qnfihpp. lumlnl{wqfihpp, Ujntfihpp. h WJtfi : UJu UJDt}}t! hpwqw­
jntfi 2t. pwJg h w l{wnl{mu. pupa llphU hwfiqntu t: lwtt unufiatJ.mu t p}:lmmu­
UJn\}lutpwJpfi unupGaUtpnl{: 

Oqmwqnplnl.mu t fiwL. UJll\llPtnpl{llfiJ:ltwJpfi flllu'-1.-1 ubqmupm: Uw 
UOlJUUJUU w l{wnl{mu. WJL pwg pngl! hbnwgfihl}lu hwfiqntu t : fcrh}}h r LWtl ub­
Iuwfip.qwqwfi hwmqnt}}JntfiGhpnl{: 'UhpqwjntUu oqmwqnpc}nuil! uwhUwfiw­
tlJ.wq t pwpdp wp<thpp UJWtn6wnntl: 

~wfipw;]lfi jugwfi: lllwmpwumnui hU WUJwqhpwupwlillg uwthPJ:l L. l}ll­
uwturulmtwqfihpp aL.ml' turulnqwqfihpp uhqmuwguwfi hwuwp: Puq UWLhpfi 
mfihG 1 x 0.5u ~wtlJ. L. 40,50. u 60 uu hwummpJmfi: f!wl{wqwfi wump hfi: 

Snp!pw;]lfi uw/}1/Jfibp: l)..pwfip UJWtnpwuml{mu hG. WJUUJhu qnll{wc}, 
u~wqfiWJpU tnnp~pg , npn qhnL.u wl:ul w PWJPWJtl.wc}; Ihfib(i LWtl ubqmu}l~ 
hwmqm}}jntfi: ~pWqWjntli ~hfi L. WUntp ihfi: 

I/JpljlpwpbU111fi: Utnwgtlnui t pbtnnUp zwqwtul! tlJ.ptlJ.phgfinq lijnt}}hpp 
hhm tuwnfihtntJ.: OwtlJ.bpfi hfi 1 x 0,5 x 0,2 u: Op l{wnl{mu. lP tlwpwql{mu 
uwfiptfibpnl{. lhfi qpc}mu qpb"nqfihp{!: Oqmwqnpc}tlmu t umwgpnfiwp uwn­
fiwpwfifihp}l qwnmguwfi hwuwp: 

U}:I.UJnpw: Umwgtlmu t h}unml}lqwJpfi WPilJmfiwphpnt}}JWfi }}wl}lnfifih­
p}:lg : q_tluwtJ.np UWUhpfi hfi ~llpUWll}bhlul{!, UpqWlijlll}}f! u pwgWluW}}}}l{Wjpfi 
fiwtnppntun: OwtlJ.bpfi tO 1 X 0,5 X 0,25 u: Ihfip }}Ol.Jl ub}uwUpqwlJ.wfi qw-

186 

. .. .,. 

nmgtlwc}p u pwpap funliwtlwqtwfipl hwmqmpJmfi: fipUJhuqp lfunUwl{wUw' 
bluc}q\lntU t p}:ltnntUp zbptnnl\: fttbpu \ltfibtm UJWtnl'iwnnl\ WJU oqmwqnllc}­
l{mu t l}ln}uwqp.wup2ngfibpp (tlwqnli, wl{mnubpbliw. fiwl{). }lfi~UJbu fiwL. UJW­
hwpwfifihp}l ubqmuwguwfi hwuwp: 

UL:Jmt UunuipUp pwpwq zbptnhp bfi 0,06 uu hwumntpJwdp: UJG till pw­
fip zbptnnl\ aqt{ntU t t}lWJtllJW t{wfiqwltlt tWW, }}nqfibtnlJ. wqwtn lllWpWc}nt}}­
JDLU,qWU pb}}h nup}}htntl: Oqmwqnpc}tlmti t. bpp wfihpwdbzm t utqmuwgm­
U!! qwmwpbt qpupg : '-f.wfimu t wpL.p nwnwqwJpGtpn: UJG uM oqmwqnp­
b"mu mfip l}ln}uwqp.wtip2ngfibpp ubqmuwguwfi hwuwp: 

l,tbpwuqpmw;pfi jutfwpwp: Umwgt{mu t }}h}}L. qwl{ll ppb"mupg, hpp 
umwgtlmli tO tunnn2wt1.np qfill]lqfibp: Oqmwqnpb"t{mu t hwmwqGhpp, b"wb­
qhpll ubqmuwguwU <twuwfiwq: 

l,tbpwuqpmwpbU111fi: Umwgtt.mu t qhpwuqpmwJpfi }unwpwpll. gbutGmp 
L. 2PP }uwnGmpll]lg , npUJhu uwthp, np}:lg UJWmpwumtt.mu bU fibpp}:lfi liJ:l2linp­
ubp u hwqwhJUlhhwjpU zbpmhp: 

flfiwiJwfi jugwfi: Utibfiwtwtl ubl}ntup~fibppg t. pwjg pwfiq t : Uuhfiw­
mwpwbl\wb dhl! tpuUJwfiqllmu t : UJfi UJWmpwutntJmti t uwthPP dLntl qwti 
oqmwqnpc}ttmu uwfipwgt{wc} dLntl: OwtlJ.hpfi bfi 1 X 0,5 X 0.02 - 0,12u: 

f/JpljlpwUJWijft: fllwmpwumt{mti t hwmntq mb}ulintnq}:lwJntl WUJWqm 
2WJUlfifipg : Upmwqptlmu t 0,5 x 0,05u iwtlJ.tpmJ., 6-12uu hwuumtpJWUp: Op 
}:unfiwt{wfimu. W pnppnufimu. hpwqwJmu t u wump: Oqmwqnpc}l\mu t 
umwgpnfiwp uwnfiwpwGUbp}:l hwuwp: 

t.{wnbL/JJlwJftO ]uwpwlffibp: Oqmwqnpb\lmu t hwmwqGtp}:l hwppbg­
uwfi. bwbqhpp uhqmuwguwli hwuwp: 

~WJtnfi}:l t. np ~np liJmphpp ~bptiwtlJ.niuwfiwqntpjntfi{! qqwt}mphfi gwbp 
t. pwfi fimJfi . pwJg tunuwtl fiJmpbppuf!: UJq UJWmnwnntl 2hpuwuhqmu}ll 
lhpmhpf! UJbmp t UJWhUJwfiht 2PP qntnpzputp}:lg : UJq GntjU UJntphpf! tpphtifi 
UIJ:lmwfip hfi fiwL. qwpqwl{nptlnq qwqwj}:lfi Up2WtlWJpntl uwnliwpwliwjpfi 
tughp}:l qwqwuhqmuwgtiwfi hwuwp: UubGwmwpwbtl.wc} qwqw u qntnpzw­
ubqmupl lijntphp}:lg tfi ' p}:ltnntU{!. pnpnttJ:lfil!. h)lrympqnm. mnm. nmphpnlulf!. 
UJbpqwuJ:lGI!. ubmwtn}lqnm: "bbpl}WjntUU WJil UUJWlllWqntl oqmwqnpc}l\mu 
bfi GwL. UJntJ:ltppthU[!, UJbp:}>nm. UJDIJ:lwtilull! u WJtfi : 

fljllDDlUf! umwgtlmu t pwpwb}u}lg. Gwl@llg. tlJwJtnpg: q_nJmpJmfi mfibfi 
UwL.. pUwlJ.wfi p}:lmmufibp: l).pwfip l}lfimu bfi J}Jntpwhwt u qdllwpwhwr Uwn­
fiwpwfifihpll hwuwp oqmwqnpc}tlmu t IV uwqfipzp pptnntU. WJfi n~ UpWJU 
qnlnpzwubqmup~ t. WJL liwL. b"wnwJmU t npUJhu unufianq UJntp: 

!lnpnt\J:lfit! umwgtlmu t ppmmu}:l. wupbump, mwt!J.P L.. hwfipWJpU Jntqbpll 
}uwnumpq}:lg. npnfip UJtWUmp:Pllqwgtt.mu u UWUttJ.mu tfi pwpwq zbptnhpnt{: 

Sn[, D.lllpbJlllftiJ, UJbpqwliftfi: Upwfip pntnpfi tt UJWtnpwumtt.mu hfi umtlw­
PW}}l}}}}:lg. np{! Uhpbbl\mU t mwpwgpwb" ppmmUWJpfi qwu pwpwc})uwjpu 
Iut<tntt. : Swpptptlmti hG }:lpwp}:lg oqmwqnpbtlnq Pll.PP mbuwqntJ. L. Ghpbbltml 
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UJntpml.: Pwgfl UJWUibpfl 2PWUbl{muwgnuiflg oqmwqnpmtmu bfi fiwh mw­
uflvubpfl hwuwp: 

Ubmwznftqnz: 'l-w 0.2 UU hwumntpjWUp wumuflufl fippwpflpbq t. npf! 2 
lt111111bpflg UJWml.J.wb t wupbumfl hbm tuwnn pflmmuflzbpmnq: 

<<UbliqrJftp> UJWObzObp: (.{.bpf!. WJlllbfi uzqbg, np uwnfiwpwfifibp)l 
lJ.wnmguwfi wubfiwchuuwfiwlJ.wlt)lg bqwfiwlJ.fihp)lg t fiwtuopnp 2hpuw, 
qwqw h qtltnpzwubl{muwgqwb UJwfibtfibp)l oqmwqnpimtUf!: 'l-pwfip mwp­
php LWJfintpjwfi h bplJ.wpntpjwfi n~ ubb hwumntpjwfi z)luwpwpwl{wfi lt)luw­
UJWUipwummlJ.fibp bfi. npnfip nt'l'lWlt)l hwl.J.wpqmu hfi uhmwllJw lJ.wnmg­
qwbpwJ)lfi mwfi1111 uwubp)l l.J.pw: Ufil.J.wumun umwgbt hfi ubfiq4)1W fiuwfil.J.b­
tm hwuwp (hwg)lzbpm - bpzfllt)llJ.wu UJWfip)lzbpm- hwg)lzbpm): Cllwfibtfib­
Pl!. ooc 2hpuwum)16wfiwJ)lfi nbdflunq uwnfiwpwfifibp)l hwuwp bplJ.m lt11111I)lg 
\llfimu hfi ubmw'lWUJWm. npnfig uh2 mbqwqnpqmu t l.}l.pl.}l.pwUJn\llntphmwfin 
(lJ.wu WJL ubl{mu)l~) )lulJ. tunpn uwnhgpwb Upbppfibp)l hwuwp fiwtuwmbul.J.lll1 
lughpntU unl.J.npwpwp wpmwp)lfi ZhPUl.l! \llfintU t g)lfilJ.WUJWUl Uhmw'lPg. flulJ. 
fihpvflu zh}lUll!' WUJWltJW-UJn\llUbpwj)lfi Ujntpflg: Pntnp qhUJPhpmu. npUJbUqll 
UJD\llntpbmwfin LW4 ltlll~P Ubmw'lPfi lJ.wu WUJWltJW-UJn\llUb,pwj)lfi zhpmpfi h 
umwgl.J.wb UJwfibtfi mfibfiw UJWhWfi241111 lJ.nzmmpJmfi . ubmw'lPfi mpqmu t 
hwmmlJ. l{mpqwbpw&h (filJ.. 57): 

U-U •• • • • P-P ~ 

~ !'2~&r:a~;~!::r;r:fC1:=-i:J!f::li!h 
- ·- ·-----·------....:!!. __ _ 

'UlJ.. 57. «Uhfiq4)1~» UJWfibtfihpnq uwnfiwpwfilt wnwfiapfi uwubp{!: 
w) uwnliwpwlift lfbUJWJUW hftufiwljtfwjupp. npft 1/pw UJbwp t hwtfwpt/bli UJwlibJlibpp. 
p) UJWfibiP wpwwpftfi wbupp. q) bpljm UJWfibLlibpft bwjptuljgtfwbpp: 
I - tfbUJWJUW hwwmq ljwptfwbpwdbnt/ pftpbiJft 2bpw. 2 - pbptfwtfbljmuh_ · 1/JpljJpw­
UJDiftmpbwwfi, 3 • tfbmWJUW UJPn:Pftl, 4 - pwljbiftwwjftli fWpnt/ libpMtfwb fippw­
wwfuwwlj, 5 • ljJpljJpwUJniftmpbwwfiftg UJWWpwuwtfwb hwwmlj ljwptfwbpwdbnt/ w­
nwlidftfi I]bUJWL 6 - tUJnpUftiJWjftli fubdntf /91/WU UJnifttpftfbUWJftfi jump, 7- hbptfbwft­
qwgliniJ tfwqwwp. 8 • pbptfwtfbljnwwgtfwli tfwu · fibpMt/wb uftlipbwftlj fubdbpntf: 
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UwnfiwpwfiwJ}Ifi lugbpfl wpmwv)lfi UJWtnbpll h bwblt)l 2bpuwubl{mup~ 
zbptn)l hwumntpjntfil! hwzqwplJ.htnt hwuwp wfihpwdbzm t Jniwfiwt tnl.J.JWL 
mhqwfiv)l 4.\llliwJwlJ.wfi UJWJUwfifibpn: bphwfi pwqwvfl hwuwp qpwfiv 
hhtnltJWtfi bfi' 

- mwphljwfi tf)1p)1fi phptfwumfttiwfip ' J/,6°C, 
- wtfwm[w tf)1p)1fi phptfwuwfttiwfip · 35,0°C, 
- otflml[w tf)1p)1fi phptfwuwfttiwfip . -18,0°C, 
- oiJft hwpwphpwljwfi junfiwl[mpJmfip · wtfwn!J 34%, 
- oiJft hwpwphpwljwfi junfiwl[mp]Dlfi!J . otflmp 68%: 
Swppbp 2hpuwum)16wfiwJpfi nbdpufihp)l ·qbUJPntU nfimpqmu t 2hpuw­

l.}l.ntuwfiguwfi mwppbp qnpbwlt)lg' wpmwppfi UJwtnhpfl h wnwfig abqfiw­
hwplt)l bwblJ.hp)l hwuwp (wq.25): 

Urynwwlj 25 
Qh}lUWhW'lDJlllWl{WfintpjWU qnpbwlt)lgfihpf! lugbpp tnwpphp 

.9hJlUWUm}l6wfifib@ qbu:mmu (bithwfil!_ty_WJUWfifibpntU): 

Ub\jmuwgqnq UJ.WIDJ! .2hpuwhwqnpqw\jwfimpjwfi qnmu\jpgJ!. q_m/u2°K 

-40+30 -25+20 -15+10 -4 0 4 12 
Upmwn!J.fi UJ.Wm 0.19 0.21 0 ,23 0,28 0.30 0.35 0,52 
t5wa\j (mnwfig) obq-

0.17 0 ,20 0,23 0.26 0.29 0.33 0.47 fiwhwpljp 
'Uhpnpfi UJ.wmbp, n-
pnfin pwltwfimu hfi 
uwnfiwpwfiwjpfi lugh· 

0.27 0,28 0,33 0,35 0,43 0.52 0,64 
PI! lUWnhgqnq up-
2Wfigpfihppg lt WJt 
ubfiJw\jfibppg 

UJI} fintJfi qnpbwlt)lgn uwnfiwpwfiwJ)lu mwppbp nbd)luml. wztuwUlllll hwpw­
lt)lg lugbpf! ppwppg pwchufilll1UJWtnhpfl hwuwp hbtnhJWLfi t' (4.tn!u2·°K)' 

0,23 
0,26 
0,47 
0,28 
0,33 
0,52 
0.58 

npnzl.J.mu t hbmhJWL 

r I [ I ) ~ oi I l otl =>-.u --- + L..-+-, 
Ko aw i=l f, 06 
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npmhq' ._ 

Ad L. Ai -UhlJ.mu}l~ zhpm}l L. \llWUl}l z}liiwpwpwlJ.wfi lJ.nfiumpmlJ.gpwJ}l pn­
tnJl zhpmhp}l 2hpUwl}ln,tuwfigUwfi qnpb'wlJ.}lgUhpfi bU. '4.m/U2·°K (hwuwciwJfi 
wq.26-}1). 

Ka -tqwm}l wfihpwd'hzm 2hpuwhwqnP1J:wlJ.wfimpJntfi{!. "Ill! qmUmu bUp' 
htUhtml UIWUl}l hplJ.m lJ.IUJ.Uhpmu 2hpuwum}lnwUwJ}lU nhd'}lu}lg (phpqwo t 
qtpL.mu) '4.m/u2. oK. 

aw - 2hpuwmqmpJwfi qnpowlJ.}lg{! UIWUlp qpu}lg l}wu wqhilt mwp lJ.IUJ.­
u}lg. '4.m/U2·°K 

au- 2hpuwmqmpJwU qnpb'wlJ.Pgl! UIWm}l fihpupg l}wu wtJ.hllt uwn{! lJ.IUJ.­
u}lg. '4.m/u2·°K 

cSi -Uiwmhp}l wnwUopU zhpmhpp hwummpJntUf!. u: 
Swpphp 2hpuwutl}mu}l~fihp}l L. qntnpzwuhl}mu}l~Uhpp 2hpowl}ln.tuwfig­

owfi qnpawlJ.}lg{! (Au L. Aj) L. IlPWfig awtlwtWJpU lt.zlml! phpqwo t lUJl.26-mo: 

lhz;nwwlj 26 
QtpuwuhlJ.mu}l~ L. qntnpzwuhlJ.mu}l~ UJmphp}12hpuw\fln.tuwfiguwfi 

qnpetull.!han 0.) L. etrullwTWThfi l.!Jbnn 

O,ciJ I 

1!:)0'> 
] ~M _!§~ ~'-"'':I = _g ,..· 3..e..d-

vJnt!JI! -5- e. ::e ""3~ 
3 = 5 ~ .... -

':I r:J' '":I e. .g. ~ e_<!:) 
8_g ., 3 

01':1 

1 2 3 

.flbplfwlfb/JDlUfll 6Jlllpbp 

lllnllmmtmmw lhH-thmhnwunwumlt uwJhniTJ.UP-U 0,047 25-40 
4mm thnthnwmmhmnhmwfi ITJ.Ot-101 0,041 100 
'VmTfin' ITJ.ITJ.Ot-3u 0,047 50 
ITJ.miltihfihm~nhn' ITJ.Iv'-l-1 0,035 70-100 
ITJ.Iu'-l-2 0 047 100-130 
l>hfintUJ12fiWtl}hh!J.:qwj!J.Ii nhqntWJitfi t}lpl}tpWUI· 0,058 70 
lWUtn' !bO-ITJ.-1 

!bO-ITJ.-2 0,058 100 
.!,wfipwJitfi pwupw~ pltmmUwJ!J.fi 19nfinl{, 
Ull7Ul UWJhpb oLml 

0,08-0.093 200-250 

Snp:J>wJilfi 9hpuwubt.tmup~ uwthP 0,08-0,093 170-220 
ITlnpm1wfimn-aMhfimml :l>ht!lllllllmwJhfi UWJhp 0,15-0.19 300-400 
l!hmnfih ~wunmuhfi 9hpuwuhumub~ uwthrt 0,15 400-500 
ITJ.ImlbmnQhTw"ltlfi uwthP 0,076-0,087 200-250 
4hnwdahmw lh!i uw(ipwtuhnti 0,17-0,23 300-500 
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I 2 3 
ITlhnJ11m tllnwgpw~ 0,058-0,08 100-250 
Iuwpwu tl_wnhJhnw1h!i 0,29 700 
Q.lllll/VWUb/io.w/JJ 6Jlll9b/1 
OtqhOJnt}l (wu:t>wun) hwmwl!h hwuwp 0,75-0,87 1800-2000 
l!llmmu· fiwtJuw 1hfi 0,18 1050 
I=!n(lntlhfi 0,29-0,35 700-900 
~}uymflqm 0,29-0.35 700-900 
lllhpqwullfi . nmphnnlln 0,14-0,18 600-800 
Cjl_liw6Jill9bl1 
UupnghUhfimh uhlmu.l~ UWthfl 0,093-0,13 300-500 
l!hmnfi 1,0-1 ,4 2000-2200 
bplttupphmnfi 1.4-1.6 2300-2400 
UnmwwJhfi nnuw(tn 0,82 1800 
Sm:J> 0,46-0,58 1100-1300 
bJwpwuwphmnfi 0,46-0,7 1200-1500 
UtJ.wn. ghlih!itnJW 0,88-0,93 1700-1800 
Q.pm!im pmuw\JwJi l.l6 2000 
Utl_wq 0,46-0,58 1500-1600 

Sw11php uwlJ.hphufibp}12hpuwmqmpJwfi a qnpowlJ.Pgi! lJ.wu IlPW hwlJ.w­
nwlJ. ubb'mpJmfil!' 1/a ( 2hpuwq}lowqpmpJmfil!) phptJ.wo hfi wq. 27-mo: 

Urynwwlj 27 
Qhptiwmqntpjwli, a L. 2hJlUWqpUWUilPlllPJWfi 1/a uzwuwlJ.ntpjntfifibpf! 

.2hpuwqfluwty~mpJw!in 

tfwlthphun 
.2hpuwml{m}}Jwfi qnp~- u 2 _. K 

ll}l.g(!, a, '-lm/u2 .°K 1/a--
, Y.m 

UpmwpJlti U!WtnbpJl t.. 
~wc)lthfllt wptnwpJ'l.fi uw- 23 ,3 0,043 
ltbnhup 
ChfiphpJ'l. tihppJl!i uw~h-
phufihp(!,wnwfig oqfl 
hwp~wqflp tuwnfiuwfi' 

-U!Wtn 8 0.125 
-wnwumwn, hwmwu 6-7 0,167·0,143 

Chlinhplt lihpn!J.G uwqh-
phun' ~ wl}twl{np oqw- 9 0,111 

.l:!!_wnliuwti nhumnui 
Chliphplt lihppJlfi uwqh-
phun nuthn. oqwfuwnfi- 10,5 0,95 
uwfi _llhUIJ!ntU 
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bpp hwzttwpl}tlwb" t uhl}mup~ zhpmp hwuumtpjntfil!, l}wmwpttmu t 2hp­
uwhwqn[l1lUWfi ppwl}wfi qnpb"wl}gp hwztj.wp4 hhtnhJWL pwUw6hmf 

K
11 

= (-1- + f s,
1 

+~]+ 5u·L ' 
aw i=t "-i afi "-u 

npmhrJ.' A.t .2 -uhl}ntup~ zhptnp I!fiipufiqwb- hwumntpJntfifi t. u: 
"1-dqwp ~t Ul}wtnht. np hwjtnwpwpmu lJ.tnp l}lwl}wqb"hpp ut2 pbpqwb" 

uhbntpjntUJ! ubl}mup~ zhptnhpp qnuiwpWJpfi 2hpuwqpuwqpntpjntfifi t, DPI! 
fiwtunpq pwliw6hmt wpqbfi hwztltlbt t: 

.Phphfip hwzqwpqp ubl} oppfiwq: ~wztlbt bphwfi pwqwpmu l}wnmgtlh­
tPP pwpu UJ.tnmqpwfi2wpbqbU UJ.tuhUJ.wfibtm hwuwp fiw)uwmbuqwb" uwn­
Uwpwfip ubl}mup~ zbptnp hwumntpjntU[!: 

Uwnfiwpwfi)l UJ.WUl(! l}wnmgqhtnt t 300 uu hwutnnt(}JwU phmnfih UJ.W­
Ubtfihpnt{, npnU]2 ubl} 'lJ.IUlQ)lg bphUWUJ.I.Utnqwb" h(i 20uu hwumntpjWUp Ulnt~h 
uwtltl}Uhpnt{. qntnpzbuhqmu)l~ zhptnJ! qwqoqwb t 2 zbptn Sou hwutnnt(}JWUp 
p)lmmu)lg U Ohq zbptn h)lqpn)lqntltg: fipUJ.hU 2lipuwuhqmu)1~ oqmwqnpbt{wb 
t IT}fil--101 uwlJ.U)lz)llJ.nztn l}lpl}lpWUJ.Dt)lntpbtnwU. DPI! bwbqqwb t ubmwruw 
gwUgnq h ut{wqqwb gbuhfim-wqwqwJ)lli 40uo hwummpJwlip ut{wqmt 
(Ul}.S8.): 

"blJ.. 58. UwnUwpwli}l libl.J.mu)l~ zbpm)l (wpmwp)lfi UJWUl)l) l.J.wnmgqwb"p[! 
I - mm:Pb uwl}lljUhp, 2 - phmnU, 3 - qn[npzwuhljmu}l.~ zhpm, 4- 2hpuwuhljm­
u}l.~ zhpm, 5 - ghublim-wqwqwJitU uqwq: 

Q.-pmhfip. np p. bphwlip mwphlJ.wU U)1£)1li £hpuwum}lowfi[! li ,6°C t: 
ITlmmqpwU£wphi]_hliJ! UJ.htnp t UJ.WhUJ.wlil{ll JJWpu tl}lowl}mu. WJU}lpU 
0 ... +4°C-p UJWJUWlilibpnuL <.tmhwpwp )ug)l £hpllwhwqnpqwl}wlintJJJWli 
qn11bwqpg[! (wq.25) l}mwmwfitl}l 0.30 - 0.35 '-lm/u2·°K uwhUwlifibpnui: 4w­
Jlllll blip qbpgliht 0,325 '-lm/u2·°K: Qbpuwtlm)uwliguwli h £hpuwq}luwqpmJJ­
JWfi qnpbwlt}lglihp[! Wptnwppfi UWl}hphup hWUWp qbpgfintU bfip wq. 27-pg. 
hwuwUJ.wmwu)uwliwpwp' 23.3 '-lm/u2·°K h 0.043 '-lm/u2·°K : ITlwm}l Uhpp)lli 
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uwlJ.hilhu)l hwuwp WJil gmgwU)lzUlipl! 41Plihfi (~wl}lwt{np oqw)uwnfiuwli 
'lhtqpmu) 9 '-lm/u2 · oK h 0.111 '-lmhi2 ·°K: 

Unwfi6)1li zbpmbpp 2hpuwhwqnpqwqwUmpJwli qnpb"wl.J.)lglihpli hli 
(wq.26). '-lm/u2 ·°K 

umt~b uwt (UP2Plil!) 0.52 
p hmnfi ( Up£Plil!) 1 ,2 
p)lumtu o, 18 
h)lqpn)lqnt (up2Pfil!) 0.32 
l}lpl}lpwUJ.ntJ.lmpbmwfi 0,041 
ghuhlim-wqwqwJ)lli mtwq (u)12Pfil!) 0.905 
Ubl.J.mu)ll zbpm)l hwummpJntfil! npnzhtm hwuwp mttJwtUbp(! mhqwq­

rmtu hfip pwliwllhmu' 

011 = 0 041[_1 __ (-1- + 0,02 + 0,28 + 2 x 0,005 + 0,004 + .!..)] = 
' . 0,325 23,3 0,52 1,2 0,18 0,32 9 

= o,o4I(3,08- 0,49) ~ o,I 06u == I 06Uu 
.Rwfi)l np ubqmuM zbptn[! unqnpwpwp tltfinui t 25, 50 qwu lOOuu hwu­

mmpJwU. WUJ.W hwpuwp t zhptn)l hwutnntJ)jlltfi[! [!fil}lltliht qhUJ.}l obb"wguwfi 
lJ.nquJ!' 125uu. wJu)lfipfi ut4 zbpm 100 oo h ohl.J. zbpm' 25 uo hwuumtpJwup: 

liJfimhbmh hwzt{mo bfip 2hpuwhwqnpquwfi }lpwqwfi qnpbwqpgf!' 
I I 

Kll = ( - 1- + 0,02 + 0,28_+ 2 x 0,005 + 0,004 +_!_+ O,I2~) = 0,496+3,658 = 
23,3 0,52 1,2 0,18 0,32 9 0,041 

= - 1
- = 0,28'-lm/u 2 OK 

4,154 
"bmJfi. uqqpmfipnq tt hwzt{wpl.J.t{mo hfi uwnfiwpwfi)l bwb4)1, hwmw4)1, 

tughpfi )lpwp)lg pwdwfiqnq UJ.Wtnbp)l Ohl}ntU}ll zhpmhp)l hwumntpjntfil! h 
qpwfig £hpuwhwqnpqwqwfimJJJWU qnpb"w4)1glibp[!: 

8.2.4.4. UutrzJ..tzunuJmqftu juqhr uhrpzutftzuuqnrz 
5!hrtlnl}J)ut'U hut2tfutrlfn 

fippwfi tt l'i}lztn tltli}l uwnliwpwfiwj)lfi )ugbplt uhl.J.mult~ zbptnbplt hwz­
qtupl.J.I!. u)lhlimJfi t mwpphp qnpbnlilihp}l wqqhgm(}JWUp mbq}l t mliblimu 
yh}lUntJJJWfi lihphnup: "1-pw WJU!Jntplibp[! hbmhJtutfihpfi hli' 

- UJ.Wmhp)l. wnwumwl:\11. hwmwqp o)12ntl., Q1 , 

- UJ.WhUJ.Wfiqnq Upbpp)12h}lUWUtnltl'iwfilt lt2hQUWfi (!lipwgpmu.Q2. 
- uwnliwpwliwJ)lli )ughp)l oqwl}ln)uuwfi dwuwliwl}. Q3. 
- uwnfiwpwliwj)lli )ughpntu mhrJ.wqpqwb" tmuwt{np}l~ uwpphp}l, oqw-
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fuwnup~uhpp zwpctp~uhpp wztuwmwuRfJ., pwut{npuhpp fugmu qmutfhtnt L. 
WJtP hhmL.wupnt{. Q4, 

- tqtnntll.PWU2WPhqhup 2U~WnntpjWU hhmL.wupnt{ (hpb qpwup tqwh­
tqwut{ntU hu pwpu ®nw\jmu). Q5: 

fllmntll.PWU2tuPhqhup tqwhtqwuuw6 hwuwp uwfuwmhut{w~ uwnuw­
pw66hpp 2Uf1UWJPU hwzt{hlJlnmu wuhuwuhi't qbpJ! tqwmljwumu t Ot L. 02-
ll!i: bph J!umpw~ uwnuwpw6wJpu uwpphpJ! wtqwhnt{mu hu w1u hpljm 2tp­
uwhnuphpp hbnwgnUiJ!, WtqW ljwphtlt t hwunqt{w~ WUbt. np WJU upzm t 
numpt{w~ : Ll-w pwgwmpt{mu t upwunt{, np fugbpp pwpamu6 hwunu\jumu t 
phppwhwt{wpp hhm, hpp tqmntll.PWU2Wflbqh6J! pp hhm fumg t phpmu pwqw­
lJwu pwpap «qwzmwJpfi» 2hpumpJmu L. wpmwppu oqp 2bpuwumpuwlil! WJq 
J!upwgpmu L.u pwt{wljwupu pwp<'lp t: 

Od1 hwzt{wp\jJ! \jwmwpqmu t hwuwawJu hhmL.Jwt pwuw<'IL.p' 
Ot = Ktt . F (t.u-tG). 

npmhq' 

K"- 2hpuwhwqnpquwu ppwljwu qnpbtu4}:tg6 t, qm/u2.°K 
F- 2hpuwqmfuwuwljuwa uwlJhphun. u2• 

ty , t.u -lug}:t uhppp6 L. wpmwpp6 2hpuwumpuwun. °C: 

fllwmhpp L. up2unpuutpp uw\jbphup hwzqwpljp hwuwp wpmwppfi tqw­
mhpp bp\jwpntpjntfifi J!Uqmfimu hfi' 

- n~ w£ilym£iwJft£i fuglipft IJliunmuf' Olippft£i UJWmlipft wnw£igp£ilipft uftpL. 
brJwu hlinwifnpm.pJm£ip, 

- w£ilym£iWJft£i fugbpft hwuwp · wpmwpft£i UJWmlipft wpmwpft£i uwljlipli­
uftg uft£i~L. Obppft£i UJWmbpft wnwagpp: 

uhpppfi tqwmbpp hp\jWpntpjntfiu J!UqntumU bu wpmwppu tqWtnp fihp-
ppfi uwlJhphupg Upfi~L. fihpppfi tqwmhpp wnwfigpf!: · 

fllwtnhpp pwp<'lpntpJntufi f!uqmfitlmu t uwpmp hwmw4}:tg up6~L. btu~4}:t 
wpmwppfi uwlJhphuf!: Unwumwqp L. hwmw4}:t uw\jhflhUf! hwztlmu tu hw­
uw<'lwJfi tqtutnhflp [!liqntfit{w~ hpljwpntpjntlilihflp L. tWJUntpjntufihpp: 

lughpp lihppJlli 2hpuwumpnwlin tlhpglimu ta· btlibtntl tqwhtqwfiuwa 
qptlh!PP tqmntll.PWii2wpbqhup tqwhtqwliuwa ntct}:tupg. llfll! mwmwfiqmu t 
hhtnL.JWL uwMwu6hpntu. oc 

- fu£ianp. mw£ia, fuwflmz, q[mfu ljwflwup o .. . -1 
- gftU1JHllUWJft£i(jfip 2 ... 6 
- WJ1UWU1WUJU1DUJ0bp -1 ... 1 
- unfu. ufumnp -3 ... -1 
- ljwpmn:PftL 2 .. .4 
Upmwppli 2hpuwump6wfi[! [!fiqm6mu b6 tntlJWL tnbqwfipll hwuwp up.-

2Jlli 2hpuwumJluw6lihf1J!, npnlip p.l:lpL.wliJl hwuwp hhtnL.Jwtli tfi. oc 
- mwpbljw(i tiftpft£ip 11.6 
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- wuwnwJft£ip 35,0 
- aulinwJft£ip -1 8.o 
bph tumgJ! hwpw4}:tg t uh\j WJL ubuJw\jp hhm. npp 2tpuwumpuwuJ! 

hWjtnuJl t. tutqW WJU J!Uqntu\fntU t nptqbu wpmwpp6 2hpUwumpuw(i: bpb 
tuntg{! hwpw4}:tg t IIJ12w6gp6hpp, wtqpwupwJpu uzwljuw6 L. wn ~hnt{wgqnq 
uh6Jw\jfibpp hhm. wtqw qpw6g 2hpuwumpuwfit! tqtuJUwfiwljwlinpb6 J!fiqm­
umu h6 l4°C: 

Upwwppu tqwmhpJ! L. ~w~tm tupwpljqmu t6 wpL.p uwnwqwJputpp 
w6Ul12wlJw6 wqqhgntpJWfiJ!. npp hhmL.wfipnq fumg fihppwt}lwugnq 2hp­
Untpjw6 pwfiwljmpJnt6f! hwztlwpljt{mu t htmL.Jtut pwuwaL.nt{' 

Ot = Kt> · F · At.., , 
npmbq' 
K"- 2hpuwhwqnpquwu ~pbtu4}:tgu t. qm/u2-°K 
F - btu~4}:t uwlJbphuJ!, u . 
At.., - 2hpuwumpuw6utpp hwtJ.htntMWJpu mwpphpntpJntfiu t . npJ! pun­

pnzmu t uiuwnwJJlu wpL.p uwnwqwJpntUf!. oc: 
bpt btu~lti! tnwt}lwlj t L. umq qntJfip At..,-6 f!uqmfiqmu t 17 .7°C, tpt 

pwg qntJup' 14.9°C: 
Upmwn}:tfi tqwmbpp 2tpuwumpuwfifihpJl hwtJhtnqmpqwJpfi wwppb­

pntpJntUJ! ljwfuqw~ t qpwug ljnqufinpnzmupg L. qtpgqmu t umnflL. ptpqw~ 
wrumuw4}:tg (w:q.28): 

UizJnwwlj 28 
fllwwbpJ12hpuwumJluwuubpJl hwtJ.btmpqwJJlfi mwppbpntpJmfin' ljwfutlw~ 

qpwfig ljnqufinpnzmupg ( ~WJWUUltu!iJltqWJUWfifihpntU). °C 

-::rS" 01. 01. 
"::T "='e!J e!J 5 :I s = 5 = 3 3~ 3 ,_. ,_. 3:; .=..-. -§' 

ITJ.wml! mbuwlm r::.= 1 = ::I = r::. r::...= 3 --'<::! 

= 2 3 =- 33 r::. = =- =-= -.r3 "~'3 ';j =- -73 -73 -7 
';j 

PbmnU 5,9 8,8 10,0 9,8 11,7 5,1 5,6 0 
lillJntU 6,6 9,9 11 ,3 ll ,O 13,2 5,8 6,3 0 
U__l.ll._hmwJtbgpw~ (lmml) 3,6 5,4 6,1 6,0 7,2 3.2 3.5 0 
Uqwqtlw~ L. fibp\J.tlw~- 5,1 7,7 8,8 8,5 10,2 4,5 4,9 0 
umqqntjli}l 
bpbUI.l.lWtnqwa tPWJtntli 2,3 3,5 4.0 3,9 4,7 2,0 2,2 0 
ullj}Jmw'-1 uwthnml 

QtpumpJWU fitphnupJ! hwzl[wplJtlmu t JntpwnwfitJntp fugJl hwuwp w­
nw6<\pu. J!liq n1mtu' hwz® wnfibtntl wubu up tqwm11. hwmw4}:t lJwu b-wb-4}:1 
ljwnmgl[tub'nJ!: Umwgtlw~ 2hf1UWJp6 utphnunbpf! qntuwphtnlf npnzmu bu 
nuqhw6mp Q1, npf! L oqmwqnpb-mu hu uwnhgunq hwpuwpwfinfihllP nump-
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uwfi hwuwp: 
QhpUwJpfi fibphnupp UJntU qwphnp pwqwqppm· Q2 -I! ppbfi}lg fibpqw­

Jwgfimu t WJU 2hpumpJmfi[!, np phtl'tl_nui t ll!UllltllPWfi2WPhqhfill hhm' J:ughpl! 
pwp6btlJ.u l}wu fiw):ufiwljwfi lm'tl_wguwfi <huuwfiwq h npnzqmti t hbmhJWt 
pwfiw6hnq, '-lm' 

1000 
Q2 =Mtu ·AI · , 

'!·3600 
npmbi].' 
Mtu- opwqwfi )umg mbrt_wqmtutlnrt lllUllltJU!WU2WPbrthfi):l pwfiwqfi t. m, 
8I - mti.Jwt ll!UlDUIJ!Wfi2wphqbfi):l mbuwqwpwp tfimwtUJltwfi t (2bpuw-

lllWPntfiwqm:pJntfi[!). Up[! hWUWUJ.WUlWU)uWfintU t uqqpfiwqwfi h qbp2fiW­
qwfi 2hpuwum):l6wfi):lfi. Qlqq, 

•- upt.pp):l hnqwguwfi mhn.ttmpJmfil!. ctwu , 
1000 h 3600 - mnfifiwfi qq-):1 h <huul! tlwJpltJwfifibp):l qbpw~ qnpblu­

lt):lgfihp: 
lllWJUwfiwqwfinpbfi qwphtlJ. t [!fiqmfiht. np opwqwfi )umg t mbqwt!mJ:u­

qmu )ugp blutj_wtlJ. unm 10%-p 2_w4tntl_ phpp: Swppbp 2hpuwumpnwfifihpp 
qhuwmu utumliiJ!Wfi2wphi]_bfip mhuwqwpwp 2hpUWUJ.wpmfiwqmpJntfil! 
mwpphp t (wq.29): 

oc 
-20 
-18 
-15 
-12 
-10 
-8 
-5 
-3 
-2 
-I 
0 
1 
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lhunwwq 29 
llpnz lllUlllWUlbuwqfibpp mbuwqwpwp tfimwtUJ.Pwfi , q.Qtqq 

Iuwqnq, ljnpp-
liJlll!IDntqfibp oc luwqnq, ljnpp-

liJL U!IDDlq!ibp qw\lnnlihn qw\lnnlihn 
0 0 2 242,9 279 ,0 

7,5 6,7 4 250,2 286,7 
20.6 17,2 8 264,5 302 ,0 
36,5 29.8 10 271,8 308,8 
49,8 38,5 12 278,6 317,0 
66,5 51.0 15 289,6 328,0 
116,0 82,9 20 307,0 346,5 
202,2 139,0 25 325,5 365,6 
229,0 211,0 30 334,4 384,8 
232,6 267,9 35 360,5 403,0 
235 ,8 217,7 40 378,0 421.0 
239,5 274,7 

..... 

npmbq' 
Mm - opwqwfi J:untg pbptlnrt mwpwJ]l qwfiqtj_wetfi t , m. 
Cm- mwpWJP mhuhqwpwp 2hpumfiwqmpJntUI! , Qtqq . K. 
t1 h tr mwpwJp uqqpfiwqwfi h qhp2fiwqwfi 2hpuwumpnwfifihpl!. oc. 
'- uwnfiwpwfiwJpfi uzwquwfi mhn.ttntpJntfil!. ltwu: 
SwpwJp qwfiqtl_witl! I!fiqmfimu hfi phPI!P unm 20%-!1 ~w\}m'tl_: <l>WJUlJW 

wpqqbpp h pbnfiwpqqhpp mbuwqwpwp 2hpumfiwqmpJntfii! 2500 Qfltq . K t. 
lmlJ. ubmwruw mwpwJ}lfil!' 460 Qlqq. K : 

QhpUwJ!lfi fibphnup[! oqwq:tn)uwfiwquwfi <huuwfiwq hwztj_wpq'tl_nui t 
hbmhJWt pwfiw6hnq. '-lm' 

npmhi]_' 
Moq - WJfi oqp qwfiq'tl_witfi t. np oqmwqnpinjmu t oqw):uwnfiuwfi hw-

tiwp. qq/'tj_pq, 
iUl h in - wpmwppfi h fihPI!Pfi oqp mhuwqwpwp tfimwtUJ.Pwfihpfi bfi, 

Qlqq: 
Moq-1! (qq/ 4P4) npnzbtm hwuwp oqm'tl_mu bfi hbmhJWtpwfiw6hpg ' 

npmbq' 

M = _v_a_P=oq,_ 
oq 24 ·3600' 

V- oqwt!mJ:utlnq J:ugp etw'tl_wtfi t. u3
• 

a - oqwq:tnjutiwfi pwqtiwutwmpqfi t. wjuplipfi opwqwli J:ugp itwtlwtlJ.fi 
hwqwuwp pwfip crwtl_wt oq t fit.puqqmu qbUJlt )untg : liJfi [!fiqmfimu hfi 4, 

Poll- J:ugp 2hpuwumpnwfip qhuwmu oqp mbuwqwpwp 4ztml!.lJ.q/U
3

: 

Qbpuwjpfi qqwtlJ. fibphnup t mbq}l mfibfintU J:ugbp}l zwhwqnpMwfi [!fi­
pwgpmu tntuwqnptiwfi. mwppbp zwpltp2_fibpp wzJ:uwmwfipp, qnfibpp pwgb­
tnt. pwfi'tl_npfibp}l' J:ugmu qmfitlbtm hbmhwfipnq: 

liJil mpUJ.P 2hpUwJ}lfi fihphnupbpl! hwz'tj_wpqtj_mu bfi wnwfi6}1fi-wnwfi-
6pfi: '1-pwfig qntuwp(! mwtlJ.u t Q4' 

Lmuwtl_nptiwfi hbm qwUJ.'tj_WCt 2hpUwJpfi fibphnupl! ('-lm) npnz'tj_mti t 
hbmhJWt pwfiw6h-n'tj_' 

q1=A . F, 
npmbq' 
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A - 2hp.umpJwfi pwfiwltmpJmfifi t. np£! dluuwfiwqp upwqnp}l {!fipwgpmu 
wptnwqpmu bli LntUUll{D.fllli\ hwpuwpwfrvfihp hwmwlt}.l Iu2 hwztimJ.: Ujfi nfi-
l}lltfintu tli 4.5 ~m/u2• 1: 

F - hwmwl.J.lt uwqbpbun. u2: 

tJwpqqwfig wl}uwmbtnt IlhUJPntU wfi2wml{nq 2hJlt1ntpJDtfi{! hwqwuwp t' 
'h == 350n, 

npwbq' 

350- <}wfip wzfuwmtufip I.}WUlWIIhJllU t1bq UWpi}.llt WJlUlWl}PWa 2hplimp­
jnt(i(i t. '-tm. 

n - wzfuwtnnq pwfitJ.npfibpp v.tutn' upfi~h 200112 uwqhpbu mfihgiUJ. fugb­
pntt1 2-3 uwpq. 200u wtJ.bt uwl.J.bpbu mfibgiUJ. fugbpnur 3-4 uwpq: 

Oqwhntlwgmg}l~fibp}.l, oqwfuwnfi}l~fibpp zwpd}l~fibp}l wzfuwmwGJ?}l hb­
mhwfipntJ. tnbq}l mfibgllll 2hpuntpJtufi fibphnup£! npnzmu bG hhmL.JWL pw­
fiwoLnt[ ' 

nptnbrf 
Nt- ttbi.Impwqwfi zwpdp~fibpp hqnpntpJntfiG t, q~m: 
"Uw):ufiwqwfi htuzqwpqfibpntu zwpdp~fibp}l hqnpntpjntli[! {!fil}lltlinu1 bfi' 
hm.[wgqwb tfpbppfibpft UJWhUJwfilfwfi Jugbpmlf 1-4 qr.f.w 
hnl/.wgliwfi jugbpmlf 3-8ljr.f.l!l 
uwnbgtfwfi jugbpmlf 8-16 ljr.[w 

'1-nfibpl! pmgbtm hbtnl...wfipntt 2hpumpJwli fihphnupf! hwzqwpqmu tfi 
hbutL.JWL pwfiwO.Lntl' 

q4 =B. F, 
nptnbq' 

~tn/~. - l}llfihiil! pwgbtm hbmL.wfiJ2nt[ ~hpumpJWfi mbuwqwpwp fibphnupfi t, 

F- J:ugp tlwltbpbug. 112 
: 

Umnwtln{l hwzt[mpqfibpnt[ 6 u pwp&pntpJmfi mfibgllll ):uQbJUltU .I}Ilfibpp 
pwgbtm hbmL~fipm}l'hpumpJtufi fibphnup[! l.J.wqumu t, '-tm/u I . 

tillfilli 5~u uwqbpbunt[ Jugbpnui 29, 
50-l~W t1wqbpbuntt tugbpntu 15, 
150u -.trg pwpO.p uwqb(lhunt[ fugbpntu 12: 
tlltnntflPWfi2Wpbqbfip IJ!WhiJ!WfiUwfi dwuwfiwl} tJ.bp~}llifib]lpU zfi~tunmp­

JWfi hbm!Iwlipm{ wpmwqpl{nq 2hp.umpJmfin hwztJ.wp!Jhtm hwump 4}.1pwn­
tJ.mu t hbmLJtuL pwfiw&L.~· 

fi{ltllbq' 
Q5 = E~u (O, lq~+0.9qlll), 

E~u - fug}.l mwpnqntpjmfifi t . tn, 
qP L. q"l - [!fiqntfiuwfi L. UJ.WhiJ!wfiuwfi <twuwfiwl.J. tqmnt.qpwu2wphqhfi}.l 

wpmwqpwa 2hpumpJmlifi t. np.fi WJfl [!fipwgpmt1lJ.wtuqwb- t qprufig 2tpuwu-
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m.tu'iwfipg , ~m/m : 
lihupu IJ!mnuwwfi~wpb.qbfip' mwppbp 2hitowum)16wfiUbpnu1 wpmwl}­

pwc) 2hp.tintpJwfi uMntpJntfi~ pbpt{wb" t wq.l5-nu1. bpp pfifiwpqtJ.ntti tp 2hP­
t1wump6wfiwJpfi qnpb"nfip wql}hgntpJntfi~ UJ.UlDtJU!Wfi2wpbr]_bfip npw4}14Pw: 

upb uwnfiwpwliwjpfi IJ!Whhum~ fiwfuwmhul{nu1 t Ubq IJ!UlJ}WUlhUW\tlJ. 
l.J.wu pwfi2wpbqbfip UJ.WhiJ!wfiuwfi hwuwp, WU}W ~fiqhwfimp 2hpuwjpfi fibp­
hnu~bpfl hwztJ.wp.quwfi hwuwp umwgt[wb" 2bpliwJpfi fibphnuph!ll! qnuiwJU1u1 
hfi pJlWil: hpb uwnfiwpwfifihJUltU UJ.OUlJ2 t U}WhU}wlhJ.bfi mwppbp m}l\ll.ll 
UJ.UlntllJ!Wli2wpliqhfi , nJlllliJ2 UJ.Whwfi£ntU bfi mwppbp 2hpuwump6wfiwJ}lfi 
nhdpufibp, WUJ.W WJI} fughp.[! fuupwt{npntu hfi, DJlU}OUqp WUbfi Ubl.J. fuup}l hW­
UWJl qwmwpt{ll hWUWUJ.WUlWUfuwli 6Gzwl.J.P (qmiuwbunp) nfimpntpjntfi : 

UtnwgtJ.wb" qntt1wpwjpfi 2hPUWJpfi fihphnupf! munwjntU t fiwL. npiJ!bu 
hpup ufiwgwc) hwpuwpwliplibllfl [!fimpntpjwfi hwuwp: C)..pwfig zwpppfi bfi 
UJ.Wtnqwfimu uwnfiwqllw\.lll wfiop2wqwfi qnl_IlP2ltwguwli L. wiJ.W2JlWJltfi 
litutltnqngfihp[!. oqwfuwnfip~fihp{!. 211WJpfi !... wqW2PWJpfi IJ!DUUibp[!, 
2PWhnt{wgmgfl~l! L. OJntu hpufiwqwfi L. odulfiqwq hwpuwpwfipfibpf!: 

Uwnfiwllwfitujpli hw11t1wpwfipfibpfi ~fiqhwfint[l hli . pfi[IJ!bu umlniiwlfwli 
upUntnpmnt[, WJfiiJ!bU tt l.J.wpqwtJ.nptJ.nq qwqwjpfi UP2WliWJpntJ. uwnfiwpwli­
fihp.p hwt1w11: 

8.2.4.5. UntJnruti.JUlU upunznrsntJ UUlrGUu.trwuuhrft 
lju.trGnz.q-tJ.wbfmJftu nm2 su.trrhr 

hpb uwnfiwpwfiWJpU fugbpf! Urufuwtnbuqwc) hfi pwgumwqwfi 2hpuwu­
mp6wfiwJJ.ifi nb<tpup hwuwp. wtqw 'l(lwGg hwtnwq[! 2hpuwuhl.J.muwgfimu bfi 
lttrwuqpmwJ}lfi J:u6wpwpp qwu J:uwpwu}l up2ngnl\: ~ulJ. b.pb 2hpuwum}.16w­
fi[! fugbpnui UJ.bmp t lJ.tfip qpnJldi unm, wtqw 2h{ltiwubqmuwgtiwfi fitqwmw­
qntJ. Gztlwlr ul:iqmup~ lijntpbp}l IP9P t qwmwpqmu upupwjU tughpp U}wpwq­
lrp bpqwpntpJwup 50.50 uti l.{mpl{w(}pm{ (6~.59.) : 

uq. 59. Qpnjwqwfi 2hpuwump-
6wfinq uwnfiwpwfituJpU fugp hw­

mw4}lqwnmgl{wbp(!: 

1- lfwpmp hwww[f. 2- wplfwwmpw­
]111/. pbwnfib zbpw. 3- [fbpwlfqftwwpb­
UJntift zbpw. 4- pliplfwlfb[fnwft} dw­
UJWI/lifi UJWpwquft bp[fwpmpJwlfp. 5-
hftlJPnuli[fmujJ} zbpw. 6· pbwnfiwjftlJ 

M~~~~~~~~~..- zlipw, 7- wwtjlnfil/wu qpmuw, 8-
gwag lfpaniJfilipft IJlili: 
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4 
Uwnfiwpwlip ()wb"LJn L.u Uihmp t L)lfip 2hpuwuhLJmuwgqwb" L. h}uymub 

muwgqwb": ~wztl!J. wnfibtnq, np lihl!nuip~ zbpmp mhqwqpmU{! tuglt fibpu~ 
41111.\ill~ IIchlwp t . WJU umbqbmu hu LJpnq l!nuumpntl!gpwfibp)l tlJlw h _ 
u)lfigfi wpmwnP.!i 4D.Illi!J.g (lil!.60.): J1•Q. WJ 
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"b4.60. Uwnfiwpwfip b"wb"lJ.)ll!wnmgqwb"p{! 
1- mwfiftpwJftfi hft1J11mflil;nzuftl lJ[WfiwtjJwplip {ljwwwpnuf t uwu qn­
fDP2Wiilil;muftl l)lip)_ 2-plimnfiwJftli 2/ipm, 3 - plipuwlflil;nzuftl J9nfi 4 _ 
pliplfwuliljmuftl uwtlip, 5- bpljwppbmnub bwul; (UJwfibJ): ' 

"bl!. 61. Uwn!iwpwliwJ)lfi }ug)12hpuwubqmuwgqwb 
bplJI!J.hqlJwli)lUiwmp!i hhlitlDil. qnm: 

Uwnfiwpw!iwjpfi tughpp wz}uwmw!ip)l WpqJntfiwqhmnt}ljntlin ubbw­
UihU UIWJUWiiwqnpqwb" t qnfihp)l l!wnmgqwbpnq: C).pw!ip Uihmp t L)lfihfi 
2hpuwubl!muwgqwb' 2hpuwhwqnpquwli qnpb"wlJ.)lgn ~Uihmp t qhpwqwfig)l 
0.4 ~m/u2"C-pfi: C).nfihp(! L)lfintU hfi uhlJ. L. hpl!l}lhqlJwfi)l: C).pwlip l!WJlDil. hli tJ:t­
fibt UIWm)lfi hhlitl1111. 4wu UIWm)l tlJlwJntl uwbnJt ilL.hp)l: bpl!tlthll.lJwfi)l UIW­
m)lfi hhfiqnq qnwfi 4wnmgqwbp}1 u}uMwfi pbp.qwb" t fi4.61-mu: 

lughp)l zwhwqnpb"uwfi nfipwgpmu qnfihp)l pwghtfi wfi:tumuwl}lhtJ:t t: 
Ujfi IJ.wUiti.Wb" t uphpp)l mhqwqpuwfi. qwpuwl!wqnpuwfi. UIUlOlfiPWfi2WPb­
l]_hfi)l npwlJ.n umntqbtm L. WJL qnpbn.qmpJmfifibp)l hbm: Cfiq npmu, qn!ihp)l 
u)12ngml. 2hpumpJWU lihphnupjl. uwhUwliw$wlJ.mun. WJl qnb"nlifihpjl. zwpgjl.li 
l!wUiqWb t fiwL. UUIWUWJll!Uwli IJ.nqmntpWjjl.g: UwlJ.WJU pntDP qhuwbpntU 
wnwqbtnt}ljntU{! l!wpbl}l t UlWL lJ.w:tuntl)l. UIWUl)l tlJIWJDq hbm nt WDW2 UW­
hnq qnlihp)l!i . npnlig pwgtlhtm [!lipwgpnui «tlwl!nmtUWJ)lfi» t:t>hl!m mbll.P ~)1 
mfibfimu (fii.J..62): 

UpmwuwhUwliJWU qwpqwgwb bp4P!ibpntU WJII m)l.UJ.lt qnubp)l pwgqb­
tiUfi qmqwhhn wuup2wlllhu qnpb"wpl!qmu t. WJUUibu l!n~qwb . «oqwJ)lfi qw­
JlWqDLJPl!». np{! umhqbqmu t hwmml) oqw:tuwnfi)lw u)12ngnq. np{! uwn!iw­
pmfi)l wqbllt uwnl! oqp mqqwhwJwg 2PJl t umhqbmu qnwfi wup1111.2 pwg­
qwb"pm.J.: 

Ubb UlWPDil.DtJlJWU uwnliwpwfifibpmu WJII m)l.UIJ.l qn!ibp{! pwgbtnt qnp.b"n­
l]_nLJlJlllfi l!wmwpqmu t tthlJ.Ul[lWIJ.wfi qn[lb"wp.l!wli u)lwgqwb" UIWJlWUjl. U)12D9Dtl. 
Up{! J1.2hgqntU t tthl!mpwl!wli WUpwp6)1w OWiiWUIWph)l(i: ~Wpll[lll{! pwzmu t 
WJU L. qnm{! pwgqmu t : P.u4 hpp wupwp6)1~{! umfintU t luntg, WJU bwtnntU t :t>n­
tnnUlW]lpp tlp.W lllll.Il.tlWb QtunWqWJJl(!, llp{! qnpb"wpqntU t qDUl{! tPWl!Dil. zwpd)l­
l{!: lug)lg qntpu qwtm hwuwp L.u qwmwpqmu hfi !intJfi qnpb"nqmpJmfi!ibp(!. np)l 
hhmL.wlipmf gpm)ll!n[llltumfibpf! hwufimu hfi liqwqwqntjli)l: 
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8.2.5. ~rurquufnn{n1J. qruqruJft'U u}lf!Uli/.UlJrm[ ,/CiqU/ 
UUltl'UUlnu'U'Uhrp IJ.Ul1lntql[rubfruJ}l'U 

Ul1lUl'U3'UruhruslJ.ni/JJnl'U'Uhrp h. ururfrul[nrntti'Uhrp 

8.2.5.1. ~ueljftrlf UJ.utstiuelfueu uelfuuerlf 

~muwiJwfi <}-wqmu mfibgiiit opjhiJmfibpp IJwpqwt{npt{IIIt qwqwjpfi up-
2Wt{Wjpntu UJ.WhUJ.wUuwU bqwUw4.lt hWjtnUwqnpbnt~jwU WllW2Unt~jlllUJ! 
UJ.WtniJwfimu t !lJP.qlmtnqUhppfi L. Unp' mb]uUntnqfihppU: ITlwjuwUwiJwUnphfi 
WJu hwJmUwqnpltm~JntUJ! IJwpbtll t pwdwUht bpbp t{mqp: Unw2ItU tltmm 
t{bpwphpt{mu t t{wq wUgJwtllU. bpp UJ.tlllltflPWU2wpbqhUp npnz mbuwiJUhp 
UJ.WhUJ.wfit{mu tpfi ll"wiJnmiJhfi IJwt{h IJwu titwJtnJW wuwfifibpntu. npnfig IJw­
tltwppm hbpubmpiJnpbU ~tp titwiJt{mu: liJumbq wlt]uw~~m qwqlt 1Jmmw4.m­
UJ! ~tp wUgfimu 3-4%-pg. puiJ ~~t{wll"Up pwUwiJm~JntUJ! fit{wqmu tp fimJfi 
pwUwqnt~jwUp' IJwqtibtntl 17-18%: llju uwupU bU t{IJWJntU hUtwpwfiwiJwfi 
UJ.hflntUfihpJ!: bpqpnM tltntffi l\bpwpbpntu t XIX qwpp wnw2pU IJhupU, hpp 
IJwmwpt{bgpU hwuwiJwpqt{wb tltnp6hp Wjl} lllflflllt~JWUp: Uju zwppmu 
lJwpL.np t hpz ht !lJpwUupwgp qpmUwiJwfi f!bpwppfi, npJ! 1821 ~- gmJg mt{bg, 
np h~h UJ.tlllltiJ.UhpJ! mhqwqpt{hfi ~~l[wll"Upg qmplJ liP.2wtlwJpntu, WUJ.W 
qpwUg hwumfiwgntUt! qwfiqwqmu t : 1836~ . lfwfidltfit! hwjmUwpbpbg, np 
Wjl} qwUqwqhtnt UJ.WUlOWllJ! zU~wnnt~jwU qwUqwqbtnt hhmhwUpU t: XX 
qwpp uiJqpmu, llmttnnfiJ! IJwmwphg hhmwqnmnt~JntUfihpp up zwpp. npnUp 
4wUJ.l[wb tpU htwlm wb)uw~~m qwqnl[ hwpumwgt{wb Up2WtlWJpnui UJ.Wh­
UJ.Wfihtm hhm: 1913 ~·~PU! mumufiwupphg qbq6bfim UJ.tlllltqfibpp UJ.WhUJ.w­
UntUJ! wqnmp, 2pwll"Up, wb]uw~~m qwqlt Up2wtlwJpntU bl\ wUJ.wgmgbg, np 
UJ.mntqUbpJ!, npnfip UJ.WhUJ.wfit{mu tpfi oqp liP.2wtlwJpntu pnppnuwufiqhpnl[ 
qqwtllnphfi wl[htll zwm tpfi t{wpwiJl[mu, pwfi wb)uw~~m qwqlt 1IP.2wtlwJ-
1mtu UJ.Whl[nqfitpn: fluq Ppntqun. Y:mthJI! L. llpzhpJ! qpbgpU J:uU6npp «wJp­
I.J.wltp» :PltqlmtnqpwlJwU ]uwUqwpl[wbnt~JntUJ! ljwUJ:ubtm 0}1 tltnp6 . npU wp­
qbU hpzhgfimu t dwuwUwiJwllltg hhmwqnmm~JmUUbpJ!' ljwpqwi.J.nptfnq qw­
qwJpU Up2wtfwJp}l wnwU6pU pwqwqpp~fibpp J!Utnpnt~JWii ntqqnt~jwup : 

Umwfiwtntt mb]uUntnqpwUJ.bu qpwljwU WMJmfipfibp' Uzi.J.wb hbmwqn­
mnqfibpJ! ~qwpnqwgwfi mwt qpwUg qpmwqwU hpufiwi.J.npntliJ!: fluwfip UmJ­
fipuq pwgwnbgpfi wbJ:uw~~nt qwqlt qpwiJwfi qhpJ! UJ.UlntiJ.fibpp LWl\ UJ.Wh­
UJ.wUuwfi qnpbmu: 

bppnllll tltntlJ!, }lU~UJ.bu WMhU wul\bt t, qwUJ.lJ.wb t ll.J!pqp L. J!. fltbump' 
Ubb Pp}lmwUpwJ}l flum lfntllUq titnp6wpwpwqwU 4.WJWUp '1-}:l~nUJwfi 
LWpnpwmnppwjp wz]uwmwllltgfibp}l wUI.J.wfi hhm, npnfip Unw2}1fi 
hwuwz)uwphwjpU UJ.Wtnhpwqu}l wtfwpmpfi qwmwpbt t}lU u}l zwpp hbmw­
qntnnt~Jntfifibp, gmJg mwtntf. np oqp hwuMwm wb]uw~~m qwqlt pwp6p 
UJ.WpntfiwiJnt~JWfi L. ~~l[wbfi}l UJ.Wqwu pwUwqnt~JwU qbUJ.PntU wtfbtll LWI.J. 
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bU UJ.WhUJ.wU\fntU pntjubpp ubpubpJ!, pfi~UJ.hU (iwh npnz UJ.llllltqpWfi2wphqb­
fil!: liJU mbuwljjt wzJ:uwmwfipUtppfi hbmL.bg qnpltfiwiJwfi 4.ltpwnntul!' 1929 
~- J!bU~ppbp),1.mu qwnmgtfbg wnw2pU wphbumwqwU u~Untnpmnl[ wnL.mpw­
qwU uwnUwpwUI!: SwuUubiJ mwpp wUg' 1940 ~ - UUV-mu qwruugtfbg WM­
JntUwpbpwqwU UzwUwqnt~JWU uwnfiwpwU qwpqwl[npnq qwqwJpfi u~Un­
tnpmntf: Unw2}lfi WJI}UlPUP utwtfiwpwUUhpJ! flmwtllwJntU qwnmgtfbg}lfi 
bpqpnM hwuwz]uwphwJP.fi UJ.Wmbpwqupg hbmn' SpbUm}ln - Uwn Uq}l-
2hntu. }lulJ pnmU mwpwWwfi u4.1tqpl! hwuwpl[mu t 1963 ~Mt!: 

Pwg}l umwg}lnUwp uwnUwpwfifihppg' bpbuUwlJwfi-pwnwumUwiJwfi 
~l[wqwUUbp}lU }1 hwJUl blJwU u}l zwpp hbmwqnmnt~JntUUbp qwpqwtfnptfnq 
qwqwJpU U}12wtfwJPI! npnz wpwq tltl.WQlliJ. UJ.tnnteywU2wpbqbU}l t),m]uwqp­
uwU dwuwUwq oqmwqnpbhtnt hUwptfnpnt~Jwfi tfhpwphpJwt: Uju bqwUwiJI! 
WJdU pwt{wiJwfi LWJfi mwpwbntu mUp U:pppqwJpg L. Ut{umpwtllwJpQ 
btlpnUJ.wlJwU h wuhp}ltuwfi UWjpgwuwp npnz wpL.wqwp6wjpU UJ.Ullllfl.Uhp 
fiwt{hpnl\ tltn]uwqpbtm qnpbntu: 

ITlwhUJ.wUuwfi t!U~wgpmu UJ.UlntqpwU2WPlillhU}l npwqwqwfi hwmlJw­
UpzUbpp I.J.pw mwppbp mb]uUntnqpwqwU qnpltnUUbpp wqqhgnt~JntUJ! 
pUUwpqbtllu ubUp hw4.ltp6 lJbpUJ.ntf qwUq wnwUp u~Untnpmp pwqwqppl_Ub­
Illt' wlt)uw~~m qwqlt, ~~t{wltfi}l, wqnmp wnwfi6pfi !... hwuwmbq wqqbgm~­
JWfi t{pw: lllwpqbgpfip. np lit qwpbtll lJwliWJWlJwfinpbfi tltntltnJ:ubt WJI} pw­
qwqp}ll_Ubpp UJ.WpntUwqnt~JntUJ! )ugmu: Ujq, Uw]uopnp uzwiJt{wb. qwqwjpU 
nbd}lul! umlillll"htm L. UJ.WhUJ.wUbtnt hwuwp 4.ltpwnt{mu bU hwmmiJ uwppw­
t{npntufibp: ~wmmq lllwhwU2Ubp bU fibpqwJwgt{mu fiwL. uwnUwpwUwJpfi 
]ughpp hbpuhmplJnt~JWUJ! : ~btnL.wpwp untfnpwqwfi uwnfiwpwfiwJ}lU UJ.W­
hbumfihp}l _hwutuwm WJU m}lllllt uwnfiwpwUUbpU wtfbtll ~wUq bU. pU~_lllhu 
qwnmghtm. uwppwi.J.npntufihpntf hwqbgUbtm. WJUUJ.bu ttzwhwqnpWwU mb­
uwqbmJ.lg : liJUUJ.hu, lJ:q.lf-ntl uwnfiwpwfifihpp wnwt{btnt~Jmfi-fibpJ! WJfipwU 
UzwUwlJwtllg bU. np qwpqwguwU pwp6p wumpowU}li.J.pw qmUtfnq bpqpfih­
pntu lJ:q.lf-nt{ uwnUwpwUfibpntu UJ.whUJ.wU\fmu t ~wpu UJ.UlntqpwU2WPlillh­
fip 50%-[!!... wt{htltfi : OppUwiJ, UfiqtllwJmU UJ.WhUJ.wfiuwfi qpt{wlt ]ufi6npbfim 
UJ.mmqUbp}l 80%-J! mbqwqplJ.mu t WJU mP.llllt UJ.whbumUbpntu, flmwtllwJntU, 
~ntwUqpwJmU. q.bpuwUpwJntU, llpwUupwJmU. UUV-mu' 40-50%: ITlwh­
lllwUuwfi WJU hqwUw4.1! LWJU mwpwltmu t qmUmu wpL.btwL.pnUJ.wqwU 
hiliJpUhpmu: UJfi 4.Itpwnt{mu t n~ u}lWJU hUqwt{npUtpp' ]ufi6npbUm. mwU6h­
Um UJ.tlllltqUbpp. WJL UwL. qnppqwtfnpfibpp, gpmpntuwJpfi , wpL.wqwp6wjpU L. 
ubp6wpL.wqwp6wJpU uzwqwpntjubp}l UJ.tnntqUbpp. }lU~UJ.bu Uwh 
pwU2wpbqbUp' qwqwup}l, un]up, u]umnpp, qwqwp}l. qwpmn:}>ptll, mnuwmp L. 
UntJUpulJ qwUw~bqbUp, <}-wqpqfibppUJ.WhUJ.wUuwU hwuwp: 

Y:wpqwt{nptfnq qwqwJP.U U}12wtfwJpntf utwtUwpwfifibp}l qwnmguwU L. 
zwhwqnpltuwU puwutnl! qwJwfimu t UpwUmu, np qpwfip UUJ.wumntu bfi 
LqWhUJ.wfiuwU mhnqnt~Jwfi hpl}wpwguwfi[!. IJnpnwmfibpp qpowmuwUJ!. 
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j)WpU U[Ulllt11J!WU2Wpb.qb(ip l{buuwpw(iwqw(i u u(i(iqwpwp wnwt[bt tllwpctb­
pntpjWU]! utmhutwtiuwu t[bp2mli: '-lbp2wutbu WJU uwnuwpwuubp]! obnuw­
IDnt bu mumbuwqwu zwhwt[biDntpJwti mbuwl{bmpg, npnt[hbmL. huwpwt[n­
pmpJntti b(i ]!UObruuli zmqw hwtibtnt pwpli U[Ulllll1J!Wfi2wpb.qbfi Wjfi ctwliw­
fiwqwhwmt[wbmli. bpp unt[npwqwu uwnuwpwuubpp lipbpp]! qwli uutwn­
t[wb" t. qwu qnpgpbt t WU[pWfipwJpfi mbup]! L. uutwmtqwqwu wpctwuppubp]!: 
bpb U\UJbtm tllfibup UU"l7-mli unt[npwqwfi L. 4<}.lf-nt[ uwnfiwpwfifibpmli 
U[U1llU1J!Wfi2WPbJtbfip U[Whtqwtiliwfi u ppwgliwfi ]!Upwgp[lfi (fiq.63.), WU[W 
qmbuubup. np U[Whtqwtiliwu qfibtnt9 3 wli[lu wug [lpwgt[mli t unt[npwqwfi 
uwnuwpwfiubpntli tqwhtqwut[nq upbppp 70%-]!. [luq l.Jq.lf-nt[ uwnuwpwfifib­
pp' li[lli[lwjfi 15%-]!: P.uq qbpwluntlfl' libb"wliwufintpjntfil! zmlJ.w t hwfit[mli 
qnfiJmfiqmmpwJ[lfi mbuwqbm[lg wt[btll pwpbfitqwum UJ.WJUWfitibpmli: 

bwq.UI 
1100 
1000 
900 

800 

700 
600 

500 

400 
300 

200 
100 

I umtnptulJ.wfi ull£WilWJP 
2 -- - - - - - - 4Q.lJ 

2 
---~ - . .._. ..... 

• • 

• 
·. 

uuljlu 
9 10 11 12 I 2 3 4 5 6 7 8 9 10 II 12 I 2 

'Vq. 63. UlJV-mli unt[npwqwfi L. {J<}.lf-nt[ uwnfiwpwfifibpntli 
U[Ulntqfibpp pwfiwqntpjntfifi ]!UUl WUpu(ibpp 

8.2.5.2. QmqutJftU tlft£utt/.tuJrft shumljuhr[! 

Swppbp utmmqpwfi2wpbqbu[l utmhutwfiuwfi hwuwp tqwhwfi2t[mu bfi 
mwppbp qwqwJ[lti li[12wt[wjpbp. WJupfipfi' ppt[wb"fi[l. wb"luwppm qwqlt L. w­
qnm[l mwppbp uwuuwpwctpufibp: 

Q-wqwJpti WJU Iuwnumpqfibp]!. npmb.q ppt[wb"fip L. wb".J:uwppm qwqlt 
lummpJmfifibp[l qntliwp]! lJ.wqlimli t 21%. pulJ. litiwgwb-1! wqnmfi t. l{n~t[mli 
b(i finptlw[ qwqwjpu Up2WtlWJpbp: Uju UlpUJ.P tuwnumpqubppg wubfiWUlW­
pwb't[wb"fibpfi bfi WJU .J:uwnumpqfibp]!. npmbq wb'juwppm qwql! l{wqumu t 5-
10%. pptlwb"pfi]!' 11-16%. [luq wqnm]!' 79%: liJu luwnfintptlfibpmli qtluwt[np 
qnpbnfil! wb"luwppm qwqfi t. npfi wqqmu t zU~wnmpJwti pfimbuu[lt[mpJwfi 
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t[pw, pwfi[l np ppt[wb"fi[l fit[wqwqntJfi' 11 %-[1 qbU[pntU tt zu~wnmpJWU ul{w­
mbtll fit[wqmli mb.rt[l w mfibumli: 'Vnpliwt qwqwJpti li[12wtlwJpbp]! WJtipwfi 
tt Ubb" UlWpWb"ntU ~b(i qmbr 

Unwt[bt ubb" mwpwb"mli mfibfi Ubpdfinptlw[ (umpunpliwt) qwqwJ[lti 
Iuwnfimpqtibp]!, npmbq wb"luwppm qwqlt L. ppt[wb"fip qntUWPl! 21 %-pg gwb"p 
t: liJU m[lutli tuwnumpqtibp[lg wlibuwmwpwb"t[wb"fibp]! U[Wpntfiwl{mli bfi 3-
5% ppt[wb"[lfi , 0-5% wb"luwppm qwq, 90-97% wqnm: liju lip2wtlwJpmli wq­
.l}Illl qnpb"nu b(i pfi~utbu ppt[wb"fi[l U[Wl{WU]!, WJfiutbu tt wb"luwppm qwqlt 
pwpop pwfiwqmpJntfil!: 

Umwfiqwpmwt[npliwu li[12wqqwj[lfi qwqliwlJ.bpU[ntpjwli (ISO) hpw­
hwfiqubpmli pbpt[mli t UJ.UlDU1J!WU2WPb.rtbtip tqwhutwfiliwu ~npu m[lutli qw­
qwJpfi U[l2Wl[WJ11' 

libp~finpliw(3%02 + 5%C02 + 92%N2, 
3%02 + O%C02 + 97%N2, 

finpliwt' 11%02 + 1 O%C02 + 79%N2, 
12-16%02 + 5-9%C02 + ufiwgwb"]!' N2 

Pwquwp[ltl qmp~fiwqwfi L. qnpb"uwqwfi wzluwmwfipubppg U[Wpqtlbt t. 
np ppt[wb"fip utJ.wqwqntjfi J:umntpjntU]! qwqwj[lti UP2WtlWJpnlU tqbmp t t!Itip 
2%-pg n~ tqwqwu, puq wb".J:uwppnt qwqpfi]!' n~ wt[bt. pwfi 10% (fil{.64): 

9 

8 

7 

6 

.5 

4 III : 
3 : 

2 

I 2 3 4 S 6 7 8 9 10 II 12 13 14 IS 16 17 01,% 

'Vq. 64. <}.wqwJpfi lip2wtlwJp[l mwpwmbuwqfibp]! L. flllWfig 
qppwnuwu uwhUwuwJ[lu qnm[lfibp]! 

I - 21i1Whh!Jdnt.pjwli tfmwliqft mftpnl)p 0 2 -llJW/jwuft UJWtn6wnntf, II -
wnwtfbf liUJwumwtfnp umplinptfw[ fuwnlimpl]libpft mftpm]p, III -
umplinptfw[ fuwnlimpl)libpft mftpnt.jp, IV - COrft pwpdp pwliwljmpjwli 
UJWtn6wnnrf tfOwutfbtm rfmwliqft mftpnl)p 
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q_pw\JWfintpjWfi ntUntUfiwu}lpntpjntfi[! gmjg t UlWtPU, np wubfiwmw­
pwbtlwb qwqwj}lfi ti}l2Wtl.WJPI!· np[! llltpwn$ltti t U}mntqpwfi2wpbqb!ip 75%­
P bpqwpwmL. U!WhUJ.wfiuwfi hwuwp, UJ.Wpmfiw\Jnu1 t 3% ppqwbpfi h 5% 
wbJ:uwppm qwq: 

Ni~UJ.bU wutlhg , wpmwuwhUwfiJwfi zwm bp\nlfibpmu l.:{q..tf-n4 uwnfiw­
pwfifihpp tnbJ:ufiDLD(}pW\JWfi WJUlJntfiWqbtnntpjntfi{! h Ulfimhuwi.J.wfi zwhnt­
pwpbpntpjntfi[! ttwqntg wpqbfi WU!WQntQt\WCt tPWUUl t : VllJ!hUWfi UpQWfiW-
4}l qwl}lfiblJ.Pp lll.lwpubfi}l tllJ.WJDt})JWOp qq..l.f-}1 fibpqpnnlJ! Ubi.J. UlWUiiWUJW­
l.J.ntU UU'b-pfi mtlht t WJfil!wfi hl{wunun, }lfi~l!wfi ~P bw)uutlhtlufianp}l tizw­
qwpnlJult hbmwqmnntpjntfifihpp ttPw UU'b-p U}WUltlnt})JWfi Dl1.2 {!fipwgl!ntti: 
~fiWJWO up zwpp wpdhl!W\l_np q}ltnwi.J.wfi wz_tuwmwfipfibppfi . fiw}ui.J.Pfi 
hmphpqwj}lfi Upntpjwfi up zwpp hwfipwU}hmntpjnt!Hihpmu. fintJfi pqmu h 
<,wJwumwfimu, WJU bqw!iwi.J.l! tWJfi mwpwetmu ~qmwtt h fimjfi}lult t.j_wpi.J.w­
pbi.J.qhg: tllwml'iwn{! pwgwmpqmu t. up I.J.nqupg zwhwqpqnqwbntpjwfi pw­
gwi.J.WJDtPJWUJ!. ubpbfiwfibp!J. L. uwppwqnpmuUbpp gwbp npwi.J.n4. J:ugbp}l 
ht11ubm}li.J.wguwfi du.luwfiwi.J. wnw2wgnq qffitwpmpJntfifibpn4 L. up zwpp WJL 
untpJbi.J.mlttl h opJblJ.mpqqd-l.j_wpntpJntfifitpn4: 

Ubfip wpqhfi Uzbt tfi11. np l.:t<l-{f I.J.wph\11 <\L.wqnphL pfiwi.J.w!i bqwfiwqn4' 
UJ.U1DtqpWfi2Wphqb!i}l zfi~wnnt})JWfi hbmhwfipnq pptlwb!i}l U(W\JWUbtm U 
wb)uwppm qwqll wtlbtwliwtm, L. wphliumwqwfi l'iwfiwU(wphnq' hwmmq 
qwqwqh!itpwmnpfihp}l h uwppnq uwppwqnpntufihpp llltpwnuwup: Pwg}l 
JlPWfi}lg, tlmpp b'wtl_wtntl J:ughpmu bppbUfi 4}lpwnqmu t wqntn}l filipuqt.j_wfi 
up2ngn4 pptJ.wbUp l!Wfiwl}mpJWfi }12tgmu: .!!fifiwpl.J.hfil! WJU bqwfiwlJ.fibpfi 
wnwfi<\}lfi-wnwfia!J.fi: 

Uqnznh ulmifnlfw{j lfhpngnt/ ppttwbfip l!WfiwqntpjWfi }12b9DlU[! qwtnwp-
4ntli t htmL.JwtlJ.hpUJ.: Ubb mwpnqmpjwlip hbqmq wqmn}l UJ.WhUJ.w!iliwfi w­
finpfihp}lg (l).Jmwpp. wfinp), qnLnpz}lWQilll wqnmn lulll1n4wlJ.n4 fibpuqttmu t 
hlipUbUlpqnphfi l}lw\J.tlwet )ugp \Jbfitnpn!i hnppqnfiwqwfi z}lpntl. npUJ.bUqp 
~zl}l$ wfiu}l2WUJ.hu UJ.WhUJ.wfi4I1Il pwpu U(umtqpwli2wpb.qbfip hhtn. hwqw­
nwlJ. qhuwmu qpw!ip \JwPilll bfi umw!iwt gwbp 2hpuwum)uSwfiwj}lfi q!iwu-
4wb!1fihp: UJu qbuwmu )ug}l wnwumwqll mwq l}mmwqttmu t wqnm!J. zbpm 
np{!. J:uwnfi4htn4 J:ug}l upfintnpmp hbtn. wpmwuqmu t JlPW npnz uwun. P2hg­
Uhtn4 pptlwbfill mni.J.nuwjp!i UJ.Wpnt!iWqntpjntfi{! tugmu: Opp ppqwbfill U)W­
[llltfiw\Jntpjntfi[! hwufimu t uwhuwfitlwb UlWpnt!iwqmpJmfi}lg 2-3% wtJ.hL 
pwUwqntpJwU. qwqwpbgfimu bfi wqnmp fibpuqntli{!. u}lwdwuwfiuiq hwttwu­
m}lwfiwtnll_, np 2hpuwutn}ll'iwfi[! zwm ~11 fittwqbr q_npb"fiwl.J.wfi wz)uwtnwfip­
fihpJ! gmjg lifi hwwu. np pptlwb"U}l UJ.WpntliW4ntpjntfi[! }ugmu O!J.fi~L. 5% p-
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2hgfihtnt hwuwp )ugp 1 03 buu.j_wt_ll l.j_pw bw}uU\.j_mu t 1.5o3 wqnm: liJU qhUJ.­
pmu wfihpwdbzm nbd!J.u I.J.wpbt_ll t ahwqnpbt 4-7 du.luqw {!fipwgpnui: Uqnm!J. 
fibpuqowfi W}lwqmpJntfil! ~Ulhmp t qbpwqwfigp dwumo 70-100 u3

: 

C(iJwnmerwu ({Jlitiuwpwtiwywti) lfhpngnt/ l.Jq..lJ-lt umbJtMwfi hwuwp 
Ulmnuwwu2wpbqbfi{! )ugmu mhll.wqnpbtmg hbmn hbpubmpi.J.npbfi l}lwi.J.nu1 
bU I}llfihp{!: Opnz dwuwfiwi.J. wfig upUntnpumtu wqbtwfinu1 t wb)uwppm qw­
qp. pwfiwi.J.mpJntfi[! h hwtiwU}wmwu)uwfinpbfi fiqwqmu· ppqwbfi!J. U!Wpntfiw­
I.J.mpJDlfiJ!: U}lfi~h wb)uwppm qwqp pwfiwi.J.mpJwfi wfihpwdbzm uwi.J.wflllw­
I.J.Pfi hwufitm l{IliJ.ufiwi.J.P u!J.2w1lmntpJmfi w I.J.wmwpttmu, pwgp qwqwJpfi pw­
ll.WilllPi fibp}ll!wfiwi.J.mpJwfi npnzmu!J.g: 'bpp wb")uwppm qwQ}ll!wfiwi.J.ntpjnt­
fii! qbpwqwfigntU t fiU!WUUlWtlnp pwfiwi.J.ntpjWfiJ!. I.J.wmwpntU hfi )ug}l Upfin­
lDPUllJ. «tttwgmu» uwl!ntP oi}Iltl: U4btnfU1 wb")uwppm qwq{! tlbpwgqmu t' 
I.J.nUUJ.bfiuwgfibtn4 UJ.WI.J.wuiliJ. ppttwbfip qmuwpwjpfi UJ.WpmUwi.J.mpJnLfi(!: 
UjU bqwfiwi.J.n4 lJ.wpbtll t UUlWfiWL UpUlJ.WJfi finpliwt upfintnpm, WJUpfipfi 
WJfiUJllupfi. np wb)uwppm qwqp h pptlwbfi}l qmuwpwJ}lfi UJ.Wpnt fiwi.J.mpJDt­
!i[! tllfip 21%: UwqwJfi hwJtnfi}l t. np wtttw WflllJntfiwqbm hfi ubpafinptiwt 
tlP2W4WJphp[!. bpp liztlwb' qwqbp!J. qmuwp(! 21 %-pg UJ.WI.J.wu t: UjqUJ}lup up-
2W4WJP utnwfiwtm hwuwp, bpp wb}uwppm qwq}l pwfiwi.J.ntpJntfi{! qbpw­
qwfigmu t fiUJ.wumwtlnp UJ.wpmfiwi.J.mpJWfi{!, wtl.htnPJl wbJ:uwppm qwqf! 
J:ug!J.g I}lltpu t uqtjmu wqnmp up2ngn4 I.J.wu tnwfittmo t wet)uwppm qwqp 
lttwfip~n4 L. pfi~ pwfiwqmpJwdp wb'J:uwppm qwq t tuwfit.j_nui. fimJU pwfiw­
\JmpJwtip wqnm t !ibpuqttnu1 )umg : 

"lJqwpwqpt.j_wb" ahbppg WDW2pfintU Wet)uwppnt qwqp \JtWfip2.}1 wfihpw­
d-bzmntpjntliJ! i\Jw. npntlhhtnL. WJil qwq}l wtlhtnflll l!wfiwlllt hbnwguwfi h 
pptlwbfip l!Wfiw\JmpJwfi l}lnJ:uhwmmguwfi hwuwp I.J.Ppwnttnui t oqwJ:uwn­
finuig: Cfi2_wnmpJwfi up2ngmt I.J.wpqwtlnpqnq qwqwj}lfi u!J.2w4wJp umw!hu­
tnt hwuwp oqmwqnpb4mo t hwmmi.J. I.J.twfip~: UJu qbUJ.pmu qnpbmu t 
hhmL.JWl uJ:ubuwfi (fi\,1.65): 

b 
.· \ ' co. 

'b4. 65. lrbUuwpwfiw4wU biJ.wfiwl}nq l.Jq_l.fumwfiwtm u)ubliwfi 
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OliwJWO WJU bqwuwqlt hwlibliwmwpwp tdwu !Piibtmli. WJu lito mw­
llwomli W qmbt: Unwl.J.bt hntUW\P bu WJU hwliwqWllqbpf!, bpp jumg t ubpliq­
l.J.ntli hwmmq uwpilwl.J.npmliubpmli umwgl.J.nq qwqwJltu lilt2wl.J.wJ11: liJu hw­
liwqwpqbplt qtluwl.J.np uwppf! qwqwqbubpwmnpu t. npf!. l.J.wnbtnl.J. woJuw2-
pwoliwJ)lu l.J.wnb\Pp. wpmwqpmli t wojuwppm qwq. npf! u ubpliql.J.mu t 
jumg : liJu hwliwqwpqbpf! \Piimli bu bpqm m)l\lllt' hnupwl.J.np l.t 2P2Wiiwnw­
qwfi (uq. 66): 

qwq 01 4 

O!l b / 

w 

C02 

QlUq .. 02 4 

b · ,/ 
C02 

"Uq. 66. qq.tJumbqobtm hnupwl.J.np «W» l.t 2P2Wliwnwqwu 
«p» hwliwqwpqbp 

1 - qwqwqlifilipwwnp. 2 - hmfwgmgft1, 3 - w&juwppm qwqft IJJwfift1, 4 - Jumg 

P.u~tqbu bpl.tntli t ul}. 66.-)lg, hnupwl.J.np hwliwqwpqntu wojuwppnt qwq 
umwliwtm hwliwp l.J.wnl.J.mli t wojuw2pwoliwj}lli l.J.wnb\Pp. np}l hwuwp oq­
mwqnpc)1.J.mli t wpmwp}lU li)12wl.J.wJpll oqf!: UJ!i. juwnubtnl.J. puwqwu qwq}l 
hbm. liql.J.nttl t qwqwqb(ibpwmnp, npmbq l}wmw\Pqtuumpp (ibpqWJlltJlJWtlp 
WJil juwnlintJU11! «l.J.wnl.J.mli» t, WJU}lupu qwqu opu}lqwumu t hwlibUwmw­
pwp gwop 2bpliwum}lowu}l mwl}, pwU unl.J.npwqwu WJpliwU qbuwmu: UJp­
liwu wpqwu}lpubpu wfigumli bu hnl.J.wgmg}l~}l. WJumhbml.t wojuwppm qwq}l 
4twli}lll! li}12nl.J. l.t limumli jumg: 

U]IU~ unpliWL «WjptlWU» lllpllgbull hwumwmmli(i Wjptlwfi qwqbp(i wp­
mwliql.J.nttl bu lipUntnpm: bpp WJpntlil! 4wJwUmli t. ul}qpuwl}wu 2P2wUmli 
umwgl.J.wo qwqbpf! liql.J.mli bu Jumg wJiipwu dwliwuwq, li}lu~l.t C02-}l pwuw­
l}mpJntlil! l}linmbUw wUhpwabzm uwl}wpqwqpU: liJiinthbml.t WJil qwqbpf!' 
hnl.J.wglibtmg hhmn limumli bu COr}l 4twlip~. npmbq. qpql.J.htnl.J. C02-}lg. 
ubpliql.J.mli hu jumg : <t>wuumpbli tumg t ubpliql.J.mli wqnml! npnz 
pwUwl}ntpjwlip ppl.J.wou}l hhm u)lwu)lu: Uju hwliwl}wpq)l qbtqpmli Jugbp)l 
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pwgw11awq hbplibm}lqwguwli qwp)lil w qqwgl.J.mu : 
Umwglmliwp nbd-)lli)l hwumwumtli}lg hbum, bpp U}Whll}wfil.J.nq tliJbpp)l 

zU~wnntpjwli hbml.twfiilnl.J. wl.J.btwlimli t wojutup}}nt qwq}l pwfiwqnt}}jntfif!, 
jug)lliplintnpml! ubpoc)1.J.mli t C02-]1 4ttulilt~ . uwppl.J.mu wl.J.btnJUl COr}lg , hw­
qbgl.J.nui' z!i~wnmpJwu f!UJlWQilntU oqmwqnpOl.J.wo JliJl.J.wou)l pwuwqmiJJWtlp 
wpmwp)lu liplintnpm}lg l.J.bpgl.J.wo JliJl.J.wMnl.J. l.t l.J.bpwqwpO.l.J.mli jumg: 

Cp2wuwnwqwu hwuwqwpqmli l.tu qppwnl.J.mu bu fimJu uwppwl.J.npmli­
lihlll!, uwqwJfi qwq}l WJpUwu hwuwp oqmwqnpol.J.mu t n~ ph wpmwil}lli oqf!, 
WJL JuglltliJUlllllPlUI!: 

q.njnt}}jlltU mull qwliqwl.J.npl.J.nq qwqtuj}lli U}l2tul.J.WJP umbqobtnt ubl} WJL 
bqwuwq l.tu. bpp oqmwqnpol.J.mu bfi qwqwqm}l~ IJW'lWiiiJubpf!. npnup mubfi 
mwppbp qwqbp}l ul}wmliwlip f!UIDpnqwqw!i IJwtlJ.wugbtlmtiJjntu: liju mll\lllt 
qwqwqm}l~ubpf! uu wzjuwmmli bu jumg-qwqwqm}l~-Jumg hwuwqwpqnl.J., 
wJupupu tlJ.wq pntnpwzp2wlinl.J.: UJu bqwfiwqnl.J. qq.tJ umwliwtm hwuwp 
Wjptlwu lllpllgbu}l tlJ.njuwpbu l.J.bpgl.J.nttl t liplintnpmtujpu Oflf!, WJU wugl}wg­
l.J.ntli qwqtuqmll~ pwqwupubp}llill2nl.J., npmbq oqmli tqwpmuwl}l.J.nq wqnml! 
wnwuO.Uwgl.J.ntU t WJL qwqbp}lg u liql.J.mu jumg : UjuUIJ1un1.J.' Jug)l upUntnpmf! 
wumllQwuwpwp WllPWUltugl.J.mli t ppl.J.woUnl.J. l.t hwpumwgl.J.mli wqnuml.J.: 

8.2.5.4. lfmrquujnrtfnrz qmqmJ}zU ti}z}!Utt/UtJrnt/ 
juqhrjz hhrtihsjz[JmqnztllJ 

UquhwJm t . np unl.J.npwqwu upuntnpmnl.J. jughpll pwpO.p hbplibmpqmp­
Jlltfi ~llUIWhWU21.J.ntu: UjU wuhpwd-bzm t WJUpwunl.J., nppwunl.J. l}wpnq t w­
tqwhnl.J.bt jugbp)lUiwhwli24ll'l 2hpuwlibqmuwgmlil!: P.uq pu~ l.J.bpwpbpl.J.mli t 
Jugbp)l upuntnpm}l qwqu}lu. wll}w wJu zwm pp~ t mwppbpl.J.mu wpmwp}lu 
uplintnpm}l qwqli)lg: f!ntnpn4}lu WJL t tqwmqbpf! qq.tJ-nl.J. JugbpntU: Ujumbq 
jugbplllipfintnpmf! tqbmp t wUhpwabzm wum}lowulllibqmuwgl.J.wo \Pull wp­
mwp}lu upuntnpm}lg, npll}buq}l WJq upuntnpmp qwqllll hwowjuwqp mqqliwu 
l}wp]lp Nqwg4}1: Shuwqwu hwzl.J.wpl}ubpf! u qnpoUwl}wu zwhwqnpomuubpf! 
gntjg bu ml.J.bt. np jugbp}l pwl.J.wpwp hbplibm}ll}ntpjwu liJUm)lllwfil! mwppbp 
m}l\lllt qwqwJ}lli li}l2wl.J.wJpbp}l qbtqpmu mwppbp t: UJUUibu, bpb jugbpntu 
U}WhwU21.J.ntli t umwUwt unpuw1 qwqli}l l.{q.tJ l}buuwpwuwqwu bqwuwl}nl.J.. 
wtqw pwl.J.wpwp hbplibmpl}mpJwli wum)lowlil! Uihmp t !Pii)l ppl.J.wou)l 
uqwmliwup: 

npmbq' 

R, 
K0 $6.88-, 

2 z 

R, - lipbpp)l zU~wnntpjWU UIWhtuli21.J.ll'l )lumbuu]14ntpjntUU t ml.J.Jwt qw­
qwJllli h m4Jtut2hpliwum}lowliwj)lfi U}WjtlwuUbpntU. li'/m dwli, 
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Z- lug)l mhuwi.J.wpwp IDWJUUlntpJntfiJ!. u3/m: 
"bntJfi hbpuhm)li.J.ntpJntfiJ! wotuwppm qwqll fii.J.wmuwup hwztJ.wpi.J.htlm 

Ulhmp t \llfill' 
R 

Kco :::; 5.72-t : 
2 z 

{Jpb lugmo fiwtuwmhu4mu t umwfiwt uhpdlinptiwt qwqwJ)lfi li)l£wtJ.wJp 
I.J.bliuwpwfiwl}wli bqwfiwl)ntJ.. WlllW bpi.J.m pwqwll(l)l~fibpp fii.J.wmuwup tt 
hbputm)li.J.mpJwfi qnpawi.J.ltgl! lllhmp t W.fi)l' 

K:::; 1.88.&_: 
z 

Uphbumwi.J.wfi bqwfiwi.J.nl{ uhpofinpuwt qwqwjpli U)l£Wtl.WJ(l U.J.WhlllW­
fibtm hwuwp lllhmp t mlihliwttugbp}l hbmhJwthbpubm}li.J.mpJwfi qnpowi.J.ltg' 

K ~7.61~: z 
PbptJ.wa pwfiwdubp)lg b(ll.tntu t. np htpubmfJ.I.J.mpJwlil! fibpi.J.wJwgtJ.nq 

lllWhwfi£fihpn I.J.bfiuwpwfinpbfi duwtJ.nptJ.nq tibpdlinptiwt qwqunlj_ tJ:q.lf-J.l 
qtuwnui unm bpbp wfiqwu pwpdp bfi. pwfi finptiwt lip£wt.J.wJpp qtuwmu L. 
unm ~npu wfiqwu pwpdp' pwfi wphbumwi.J.wli bqwfiwi.J.ntl. obpdfinpliwt U)l£W­
tltuJlllllWhlllwfibtnt qhUipntu: 

tllwpqt.J.bt t. np lufidnpfl h mwfidfJ. llllllllll.fihpfl UIWhlllwliowfi <huuwliwlJ.. 
bpp lugbp}l mbuwi.J.wpwp owtJ.wm Z =5o3/m uwhllwlilibpnui t. lugbpp pwt.J.w­
pwp htpubmplJ.mpJwli qnpowltJl.gl! htmhJmtli t ' 

- {jbuuwpwuw[jw(j brjwuw{jnl/. lfbpdunplfw[ ~Q.if-juJbllJilfllU 0,()()] t:fwlf1 

- {jbuuwpwuw[jwO brjwuw{jm/ finpuwz ~q.u:p IJbUJPmlf 0.003 dwlf1 

- wphbucnw{jwO brjwuw{jnl/. lflipdunpuwz ~Q.U:ft IJbUJJlmlf 0, 004 dwlf1 

~hmhwpwp WJU lughp}lg qwqwJpli Op£WtlWJPP opwqwfi pntJtWmpbtll 
wpmwlmup[! ~lllhmp t qhpwqwfigp lug)l awtJ.wW. 0.024; 0.072 u 0,096 UWUJ! 
hwUWUlWUlWUluwfiwpwp: 

~hpnhpzJWL hwztJ.wpq[! uta Uwuwup \}pntu t mtuwqwfi pfintjp: UtJ.hllt 
hbzm t. h qnpofiwl)wlimu I.J.Ppwnhtli lugbpp hbpubmpi.J.mpJwfi qfiwhwmmuJ! 
wtJ.hl9mi.J.wJ}lfi 6uzuwfi w!iquwfi wp.wqmpJwli ~w$1lwup: liJu tqwfiw4.l! 
h)lufitJ.wo t wJI.i $wump \{pw. np hpp tug}l !.ibp.umu h wpmwpplinui £hpuwu­
ml16wfifibp.[! unm tfi . lughppg uplintnpmp wpmwhnup[! hwutuwmwqwfi t 
lu9ll fitpumu umtqatJ.wa 6lizuwfin' hwuwdwJli htmhJmtpwliwdhp 
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P P · At = o . e , 

npmbq' 
P-tugnui tJ.tp.2liwqwli 6lizmufi t. tllw. 
P0-lugmu ui.J.qpliwqwli 6lizmug. fllw. 

t- ui.J.<UJfiwi.J.wfipg tJ.b(l~fiwi.J.wfi 6fizuwfi hwufihtm <huuwfiwi.J.[!. pmqt. 
A.- 6fizowfi wfii.J.uwfi qnpawi.J.ltg. rmlllh. 1

: 

Swpph11 hbmwqnmnqfitpp I.J.nquJ.lg wnw£wpi.J.tJ.bt bfi fiwh tugtpp hbput­
mfll.J.ntpJwu npnzuwfi o}l zwpp WJL pwfiwohbp h bqwfiwqfibp. uwi.J.wJfi Wti­

mwuwhuwliJwfi u)lzwpp bplJ.p.libpnui oqmtJ.nui bfi lllWllqwqntJli bqwfiwi.J.ltg: 
UmmqtJ.nq tumgl! l}lwqmu bfi, WJlimbq umbqonui wpjlbumwl)wlinpbfi u}lfi~h 
YllWJpli uJwli IOuu wtJ.hJ.9mlJ.wJpfi 6fiznui h iwtitmu WJIJ afizuwfi wfii.J.ntti[! 
l1hu d-wol{w [!lipwgpmu: liJlimhhmh umwgl{wo WJllllmliplihpl! mbqwqpmo 
lifi fiwtuopnp I.J.wqtitJ.wo qpwqpwulihp)l tJ.pw (fiq. 67): bph W(ll)Jntlip[! hw­
lil!fii.Jlimo t IJ.llwqpwu}l umtJ.wpwqo4wa uwup hhm qwu qpwfipg tJ.bph. m­
(lhlifi hhpuhmpqmpJntlil! pwtJ.wpw(l t : 

10 

\l(ip,UliUIJ'UIJl 
hli11Lf t:iUIJII) IlL~) Jnlli 

..:.UpdbUJftl&mvJmlf! 
l WIII J•wp6p I. 

5 10 15 20 25 30 

"blJ.. 67. 4q.lf-ntJ.lughp}l htputmpi.J.mpJmli[! npnzbtm qpwqpwo 

q.wqwutqmuwguwfi blipwl)w tfi lughp.p lllwmhp.[!. wnwumwrl[!. hw­
mwi.J.J!. q.nlihp.J!. mwp.phtllunqnl{wqfihp.p h hwqnpqwtwp.bp.p libp.wfigpbp.[!: 

q_wqwtihljmuwgmul! I.J.wmwptJ.mti t hptifiw4wli wztuwmwfiplihp}l w­
tlWiliDpg hhmn I.J.wu WJfi hwowmbqbtml qntnpzwuhqmuwgowli hbm: liJq 
lilllwmwi.J.litpll hwuwp. oqmwqnp.omu bli mwp.ptp. zpUwfiJmptp., npnfig [!fim­
rmpJmlil! 4wtutJ.wa t lughpp lizwliw4mpJmlipg L. 4wnmgtJ.wopwJ}lfi wnwlid­
liLUhwmqmpJmfifihp.pg: Swp.pbp. qbuwhpntu "4... BwliJnt4.l! wnw~wpqmu t 
hhmuJWL fiJmpbp}l4}lpwnntti[!: 

· l . 4bliuwpwfiwqwli hqwliwl.J.ntl ubpolinp.uwt qwqwJ}lli u}l2wtl.wJp umw­
liwtm qhuu;mtu. bpp tugbpll htp.utm}l4.ntfJWli qnp.aw4.l19l! 0.001 dwu·1 t. ltJl.­
JltuntJ.mti h(i Uhqntuwguwli hbiDuJWt hqwliwqlibp.f!. 

- UJWIIllipp u!jwi]I[nzu lifi gblfbfimJW 2WIJwfunl/. (n~ UJW{jwu 150 lfw[jujJ-
2ft), npft ~ll]JWUW[lllg hlimn UWU{j!jnzlf b{j f:.IJ--20 lfw{jfift2ft tUJOJlU/1I)W-
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J/lfi jubdft 2 ;bpwmf, 1/bppftfift 1/pw /jUJgfibznlf «!:» tfwljfift;ft 0.1 uti hwu­
wmpJwtfp WUJW/jb qnpblfw(}p (creKJJoTKaHJ,), 

- jugbpjl fibpp/Jfi lfw/jbpbuftfi Wlfpwgqmtf t l/JW)Ul]W hftlffiw/jtfwjup, npft 
1/pw wtfpwglfmli t liftfi~L. ltftf hwuwmp]wlfp gftfi/jWUJWUJI/wb pftpbiJ, 
QI11Jb[nlf ffWJflW/jgwwbiJbpf!., ljwtf bwbljb[nl/ WJIJ tfwubpf!. L tfbjubpft 
wbJ]lipf!. ~UJfil)wgniJ tfwqwwpnlf, 

- jugbpft fibppftfi tfwljbpbuft 1/pw wtfpwglfmli t tfbUJWIJJW hjJtffiwljtfwjup. 
npft 1/pw wtfpwglfmli t liftfi~L 2tftf hwuwmpjwlip lx2 If lfbUJWIJJW UJW­
fibt : 

11 

p 

w 
'Uq. 68. 4Q-lf-ntl. J:ughpp qwqwubqmuwgnuil! 

w) wlfwliqwljwfi tnftUJ/1 uwnfiwpwfifibpmtf: 
1 - fugft UJWtn, 2 - qnznpzwtibljmuftllbpm, 3 - pbptfwlfbljnzuftl 2bpm, 4 - ulfwiZlfb­

mwruw gwtigft 1/flw, 5 - LUfTJ.-901 [Wpbpuwjftli liftwgmpjwli zbptn, 6 - pbtnnfi}W 
UJW21DUJWUW{JWfi -lDfiUDl hwtnw{jp UJWpwq(tnf/, 7 - pbtnnfi/i tfpWdDlj[ awb{jmjp, 8 -
wptfwtntllflWJpfi plimnfib bwblJnlJp, 9 - !pnzqnftqnz wtfpwglfwb hwzbglfwb pftmmtfw­
Jftli tiwqmwpft 1/flw, npf! 0.5-1.0tf pwpdpwfimtf t UJWtnbpft 1/flw, 10- pbtnntiwjftli zbptn 
11 - 11wmwljft awb{jntjpf!: 

p) «Ubfiql/ftp> UJWtibztilipnlf ljwnmglfwb uwnfiwpwfiwJftfi juglipmtf: 
1 - ((U/ifiql/ftp> UJWUb[, 2 - fibpppfi UliiZtiW{JWjpfi pbpp, 3 - hbptflitnft{jwgfiniZ tfb­

IDWllJW UJWhUJWUW{j, 4 • UJUI)Wgfinl]llllfiW9Dll hbptfbtnp{j, 5 - wptnwppfi Ub!]tfwqw­
jpfi pbpp, 6 - qn[npzwtibljmuftl hbptfbtnft{j, 7 - zbfipp tfbtnWllJW hptffiwqlfwfupf!, 8 -
ubiZUDI] hwptfwpwfip 9 - UJ[Wutnftlj qwfiqf/wbftg unfiw{jw[, 10 - qfiqlipftp if 10, 11 -
hwpwljftg UJWtibzfilipft liftpL. wqwm mwpwbnlpjmfi, npf! 191/nttf t t/Jpt/JpwUJn!ftmpb­
mwfinlf: 

2. 4hfiuwpwliwqwfi hqwfiwl{ntJ. unpUWt qwqop 4Q-lf-ntJ. J:ughpp hwuwp, 
h}lJ! qwqwuhqmuwguwfi qnpbwl}llg(! 0.003dwu·' t. l{wu wphhumwqwfi hqw­
fiwqntJ. utpounpllllll qwqup 4Q-lf-p qhllll!nttl, hpp Wjq UlltjU qnp~l}llg(! 
0.004 dwu·' t. l}llpwntJ.mu t qwqwuhqmuwguwu hpqm hqwuwq' 
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·-
- fibppftfi tfw/jbpbU[!. /50 tfw/jfiftJft gbtfbfiUJ}W JWI/W/Unt/ UJWUlb[ntg hb-

11111 WJfi UJWUJI/nttf t /ufTJ-2 tfwljfiftlft uwnf!. tfwqwwpft bpljm ;bp11111q. 
ljwtf IV tfwljfift;ft pjlUJnttift 2-3 tftf hwuwnqywtfp ;bpwnlf, npft 1/pw 
I}Jwljglfmli t .'jmzqnftqnzljwtf wumuftfib 50-80tfljtf hwuwmpjwlip fippw­
pftpbJ]. 

- fibppftfi tfw/jbpbU[!. gbtfbfiUJjW JWI]Wjunl/ UJWUlb[ntg hbUJn Wjfi t}zuq. 
/jmtf bfi p/J11111(UW[WU1bpUWJftfi /-/,5 tftf hWUII111lp]Wfi bpbp jbpll111lf 
ljwtf LUfTJ-90/[wpbpuwjftfi liftwgmp]Wtfp ' O. l-0.8 tftf hwull111lp]wtfp: 

3. i!ntnp mhuwl}ll L. hqwliwqfihpml. umwgtJ.nq 4Q-lf-p hwuwp l.lJltmwfip 
hfi «uhuqti.J:l~» lllWUhtfihpntJ. qwnmgtJ.w~ uwnfiwpwfiwJpfi J:ughpf!. npnfigmu 
wuhuwpntJll! ~wJpwqgwmhqhpfi hu: ilpnz qwnmgtJ.w~lihpntu WJil mhqhp(! 
tpwgmglt! tgtJ.mu hu \)lpt}lpwlllntltumppntntl. qwu ~bqtJ.mu hu lJ.UI~mu oqw­
uhqmup~ dwll!UltJ.huntJ.: 

4Q-lf-ntl. uwnuwpwuwJpli J:ugp qwqwuhqmuwguwu uJ:uhUwli phptJ.mu t 
uq. 68-mu: 

UtJ.wfiqwqwu uwnuwpwuwJpfi J:ughpp hhpuhmpqmpJWii ummqmU(! 
qdtJ.wpwfimu t WJfi U}WtnnwnmJ.. np hwtJ.wliwqwli wpmwhnupp owuhp(! 
zwm hfi. WJUPU! phpLwgtJ.wb utmwll.Jw «uhuqti.J:l~» U}wfihtuhpp oqmwqnpb­
uwfi qhl412ntll hwtJ.wuwqwfi n~ hhpuhmpq qnmp hli hwfiqpuwfimu b"wJpwq­
gwmhqhp(!: UwqwJfi lllhmp t hwzti.J:l wnfiht. np wpLp wfiup2wqwu wqqb­
gmpJwfi qhuwmu uhmUlll.Jw qwnmgtJ.wbpubpp (!fiqwp&wquwu-uhqoowu 
hhmLwfipntJ. qwpnq hfi wnw~wfiwt lllll!WhhpohmpqwgtJ.wb mhqhp: llJq 
lllll1Ul6wnntl. Uw):uwmhutl_mu t llllllUlhpp L wnwumwll.P hwmmq tqpwfiwtJ.n­
pmu. npU}huqp UtjmqwqntJup hwugti.J:l wpLp wqqbgmpJntfi(!: 

~wtnntq mzwrumtpJntu t qwp&tjmu qnUhpp hhpuhmpqwguwU(!: Untjn­
pwqwu hwqwqpp pwgtJ.nq qwu zwpdwl{wU qnUhpp hhpuhmpqwgmU(! U}W­
hwfi~mu t qhmwtuhpp pwpo}t nzmntpJlllUJ! llllllUlpwummu: llpmwuwhUw­
fimo WJql.lJltup lll2}:ull1Ullllfi}2 ppwqwfiwgfimU b(i hllltnntl{ UUlU!illlqpUllllgqwb 
ohnfiwpqntpjntfifihp: llJql.lJltup hfiwpwtJ.npntpjwfi pwgwqWJnLJlJlllfi qhl412ntU 
wpmwppfi qnfipg pwgp, np(! qwmwpnto t upopwJfi 2hpuwobqntult! qhp. fiw­
J:uwmhml.mu t fiwL uhpppfi utmwll.Jw tJ.whwu, npp lllWPWqbml. lltwl{gtJ.mu t 
lltwlltmq nhmpfib zhpm. L npl! qliqhppplihpmJ. dqtJ.mu L lllliqwgtJ.mu t qnliw­
funpzmu qwnmgtJ.wb utmwll.Jw 2P2WUwl}ll tJ.pw (Ult. 69): 

luntg(! pwp6htnt9 hhtnn tJ.whwfi(! umnhgtJ.mu t ubtnhll.Jlll 2P2Wuw4ltfi. 
ll!liqwgtJ.mu ubpupg quqbppplihp(! l.lJltliq oqhtmJ. WJfimhhmL hwpuwphgtl_mu 
t tJ.whwup tJ.pwJp qnuwlJ.I! L hhpuhmpqwgtJ.mu' J:ugp qpupg: '-lwhuifip tJ.hpL.mu 
pnqfitJ.wb qpmwugp(! bwnwJmU t wnwlig J:ugp hbputmpqmpJntfil! J:uw):umh­
tnt J:ugmu ll!lllhlllwutJ.nq uptppp mbup(! qpupg umntqbtm liU}wmwl}llu: 

~tpuhmpqwgunq tJ.whwup tJ.pw JlDil.Utl.nq qnfiwl}ll !lll\)lhp(! U}hmp t tltfihu 
B! ll!llllJ.wu.pwfi 750x750 uu, puq qpmwugp(!' n~ ll!Wltwu.pwu 250-300 uu: 
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1:.4. 69. l.JCl-lT-ntl fugp l}IlUWfunJ:tZP htputmp4wguwU J.lwhwli 
1 - UDWWll.JW lfwhwfi, 2 - UDWWilJW wfi/jjDlfiW/j, 3 - nbrn]lfib z bprn I]DfiW­
funpzft 2fl£WfiW/jft 1/pW, 4- UDWWll.JW z bprnwdnrz lfwhwfift hbnwgtfwfi lJ tfn­
rnbgtfwfi hwtfwp, 5 - tfbrnWll.JW hnJnlfwlj, 6 - tjwhwti[J wtfpwgtib[m qOI]b­
pftpObp, 7- I]DWtilj, 8- WUJW/jjW IJPrnwfigp: 

fl-bmp(ib bJ:tpqJ! ubtnWIJ.JW UWUbJ:tpU wupwgUbtnt hwUWJ:l oqmwqn{tb"ntu 
bU 1:.-88, 41:.-2 4wU l.J"Uf! uw4Upzp unup(i~: fl-btnpUb bppqp ~wtlthJ:li! UlhtnJl t 
@UbU' J.lwhw(ip hwUWJ:l S0x10uu, qptnwUgl}p hwuwJ:t30x10uu: 

UJ:llllntUwpbJ:tw4wU bqwUw4ntl WJ:ltnWilJ:ltllliJ. 2DJ:lUWUh4muwgJ.lw() 
l}IlUbJ:tp ~wtltbJ:tU b(i' 2.4x3.4 (h), n{tllUg ub4muwguwU hwUWJ:l oqmwqnJ:tb"J.lmu 
t 100uu hwumntpjWUp ITl.Uf! uw4Upzp tPJ:ltPPWUlLWUtn: £).nUbJ:tp ZWJ:tdw4wU 
uwup 4zltnl! 330 4q t . pu4 IPPtl4wnmg4_wb"l}p b"wUpntpjntU!!' 680 4q : 

1Tlw4wu 4WJ:tL.np ~t fiwL. fugbpp U!Wtnbpp WJU uwuhJ:tp hbJ:tubtnp4wgm­
U\!. npmbiJ.ntl wUgfimu bU mwpptp UzwUw4ntpJwU tulliJ.ntlw4Ubp h hwqnp­
I}WLWJ:lDJ:l: liJI} UU!Wtnw4ntl fughp{! liwfuwqb"J.lntU b(i WJUU!bU , np tnbfuUntn­
qpw4wfi funqntlw4fihJ:lJ! L. hwqnJ:lllWtWJlbPI! hwtlwJltlbU hUwpwtlnJ:tpfi ~w$ p­
pwp unm' tltU2hJ:llltl: 

<.wztllt wnUhtntl wJ!i hwUqwuwUnJ:!. nJ:l 2hpuwump6wfiwJpU {!UtlWJ:loW4-
uwU L. ubquw(i hbtnL.wfinntl tugtpp U!Wtnbpp L tulliJ.ntlw4UhJ:tp UP2L 4wpnq t 
WllW2WUWt WU!Whbpubtnp4wgmU. WJI} I}DUlJlDtU qpwUn pbpJ.lntu b(i fumg 
hwtnnt4 UlWJ:t4nt6UbJ:tp up2ntl: opt wnwfiopU tunqnJ.lw4 t pbJ:tJ.lmu fumg . w­
U!W uwtuwmbutlmu t ub4 tulliJ.ntlw4WJpU U!WP4nt6. nJ:tp UP2ll9ntl wfig4wg­
Ubtnt9 htmn fugp fibJ:tup L qpup 4nqupg tulliJ.ntlw4J! htputmp4wgJ.lmu t nt­
mpUt fugwlintl: "UmJUp 4wmwpJ.lmu t up nwUp funqntlw41ihJ:tp 4wu hwqnJ:t­
llWtwpbJ:tp qtuwmu: UJu qtuwmu tunqntlw4wJpU UlWP4m6UhpJ! liwfuopnJl 
hwtlwllJ.lntU b(i U!Wtnp hwutnntpjwU ~wtltntl PJ:lWppg hbnm qtnUJ.lnq utmwq­
JW J.lwhwfiUbJ:tp tlJlw: UJu 4wnmgtlwb"nJ!. npJ! 4J:tntu t «hhpubmlt4 UtpwUgn» 
wfiJ.lwUmuJ!. mtqwllJ:lJ.lmu t U!Wtnp up2 pnqUJ.lwb" wUgnp tlJlw . L tlwhwUUbJ:tp 
up2L. bqwb" qwmwp4 tnWJ:lWb"ntpjntU(! l9J.lntu t pbtnnfib zwqwfunJ.l: OJ:lJ:lllJ:lll 
J.lwhwUJ!. llJ:lJ! tnbqwqpJ.lmu t U!Wtnp tlJlw 2DJ:lUWUb4ntup~ zbJ:ttnp tlJlwJpg . 
~qJ.lmu t ~llJ:lU tnbiJ.Pg qUqbJ:tppUbJ:lllJ.l (U4.70): 
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ltC\-11 ,..., 

• 
1:.4. 70. <.tJ:nitmp4 UbpwUgl}hp l.JQ-lf-ntl uwnUwpwUwjpU fugbpnui 

w) wnwfid]lfi Obpwfigp tfblj funqmjwljft hwtfwp. 
I - UJDlJUJWWJW UJWpljnuf, 2 - UJDI]UJWWJW ljgbqp, 3 - nbrn]ltib jugwO, 4 - Junqn­

tjwlj (ljwtf hWI]DftlJW[Wp), 5 - UJWW, 6 - pbptfwtfb/jnLU]l} 2DfiW, 7- UI/WI], 8 - hbptfb­

rnftljwgfinl] OJDlP 9- qwqwtfbljmuftJ2DPrn: 
p) tftOpwJftO hbptfbrnftlj tibpwtigp. : 
I - UJDlJUJWWJW tjwhwO, 2 - funqntjwlj ljwtf hwrznpiJWfWp. 3 - UJDlJUJWWJW 

ljgbqp, 4 - bpljwppbrnntib l!Jnti, 5 - UJWW, 6 - pbptfwtfbljmuftl zbprn, 7- Ut/WI], 8 - l}W­

qwtfbljnzuftl z bprn, 9- qfii]bpftp: 

l.JQ-lf-ntl uwnUwpwUwJpU fugbpp htpubmp4mpJWU U!Wtn6wnntl 2DP­
uwump6wUp mwmwUmuUhpJ:! fugbpntu qwpnq tU hwUqtgUht 6UzuwU tlm­
t}mtuuwU!!. npp hbmhwUJlntl 4wpnq t tuwtumtlht fugbpp hbJ:tubmp4ntpjntU!!: 
UJU 4wUtuht.nt hwuwp fughJ:ti! U!DtnJl t mUtUwU WU!WhntlP~ 4wtltntJJ:tUbp. n­
pnUn 4wlllwhnJ.lbU fugp upUntnJ:ltnP J!UI}WJ:l~w4uwu <huuwUw4 wJ.lhtnJ:lll 
upUntllJ:ltnP WJ:ltnWUIJ.DlU{! L. utquw(i <huuwUw4 pntJL qmwU UbJ:tb"()btnt qpup 
oq{!: UJI}UIPUP 4wtltntJJ:lP 4wnmgtlwb"JlJ:! pbpJ.lwb" t U4wJ:t 71-mu: 

H 

--L· .• I """"T .. 

t 

1:.4. 71 . <_bpubtnp4 fugp WU!WhntlP~ 
qwtltntJPP 4wnmgJ.lwOnt! 

1 - ppnt/ 1!Jt/WI1 wOnp, 2 - pw­
tjJwfigplj UJWrnmhwfi. 3 - pm­
PIJ tftnfubim funrznlfwlj. 4 -
fumg[J tfpfin[nprnft hbrn tiftwg­
Onrz Junqmfwlj, 5 - Jugft UJWW, 
6 - IJbUJft wprnwpftti tfpOn[nprn 
rnwlinq junrznlfwlj : 

1:.4wJ:twqJ:tJ.lw() Lnhuwqp 4wtltntJpUtpp oqmwqnJ:t()uwU qtuwmu fugbJ:tp 
UtpnpU 6UzmuJ:! U!WhU!wUJ.lmu t wptnw!!ltU upUntnplllwJpU 6UzuwU uwh-
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uwfifibpnui' wnwfig J:ugp u~fintn{lmp qwqwJpfi qwqllp tlmtlmtuuwfi: ilpnz 
mbqbpntu. l)wtlmtJilP fih{luntu 2IlP qntniizJtwgntUf! fitJ.wqbgfibtnt bwliw{l 2IlP 
UWljh{lhUpfi tgtJ.ntU t ~UJ.fiqWQDIJ. hwfipWJpfi Jlllll: 

8.2.5.5. f!mrquu/_nrt.jnrz qmqmJ}z'U ujz5!_mrj_mJr usmumznt 
hjz tl'U mljmu umrfmr/_nrnttl'Uhr]J 

'-l.h{lfi Wpl}hfi ):unutJ.bt t qwqWjpfi hWUWUJ.WUlWU):uWfi U~fintn{ltn UtnW­
fiWtnt hwuwqw{lqh{lp uwupfi : UjdU pfifiw{ll)bfip qppwmlDIJ. uwppwtJ.npmufit­
IlP ljwnmgtl_wb"pwJpfi wnwfi6fiwhwmljnt~Jntfifib{lf! . npnfigntl_ WUJ.WbntJ.tJ.mu t 
WJfl hwuwqw{lqhlllt p{lwqwfiwgmuf!: ~pztfip . np hwuwUJ.wmwu):uwfi qwq­
untl_ qwqwJpfi up2wtlWJI1 umwfiwtm L WJfi qw{lqwtl_n{lhtm bwuw{l wfih{lw­
abzm hfi hbut.LJWL UW{lpwtl_npntufih{lf!' 

- qwqw}]lu tfftpwzfwJp umwOw[m hwtfwp 'puwljwu qwqft WJpft; Obp. npft 
hlimLwupnzf wnwpwgw& &JuwJftO qwqlipp {jwqtfzfw& bu wqnmftg L 
w&juwppm qwqftg: UJIJ uwppbpp ljpnltf bu qwqwqliObpwmnp wuzfw­
Omtfp. 

- qwqwqmft; uwpplip, npnug tf}lpngnzf jugbpftg hlmwgzfmti t w&juwppm 
qwqft wz/li[nJlil/}WUW{jntpjntU!J, 

- w&juwppm qwqft L ppzfw&Oft pwuwljmpJmOp ; wlftml qnp&ftpubp: 

11 

'Uq.72. «Sbpmpnp> hwuwqwpqp G2NE-X uwqfipzp qwqwqbfitpwmnp : 
1 - qwqft tfmmpp qwpqwl[npniJ hwptfwpwfip, 2 - oiJft ]uwnfiftl· 3 - qwpqwl[npnl/ t/Jw­
qwfi. 4-mpwtfwl wt/JwJftO wfigp, 5-WJPft! - nbwqmnp (qwmw!ftqwmnpwJftfi WJP/1/ ). 6 
- tLbfJmpwmwpwgmgft/. 7- tLbfJmpwqwfi tfntf. 8- WJptfwfi qnlfft hbm tiftwgmtf. 9- hn­
l[wgmgft! qnfiqbfiuwmnp, 10 - lffi2tfwfi qwpqw!fnpft/. 11 - bwjuuft pbptfwqwpqw!fn­
pftl, 12- qnfiqbfiuwmft hw!fwptfwfi, 13- wbjuwppm qwqft l[[wfift! Obp, 14- OIJWfuwn­
fift! ' jugbpft tfpfin[npmp IJbUJft l[[wfift!fibp UT/b[m hwtfwp: 
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bpt qq_lf 6Lwtl_nJlllll UW{lpwtl_npntufih{lp wz):uwmwfip{! hpUfitl_wb t qw­
qwqmp~ ~wqwfi~fibp}1 tlllw. WUJ.W qwqwJpfi up2wl\WJI1 umbqabtm L wtJ.b­
lllJlll wa):uw~~m qwqpg wqwmtl_btm hwuwp oqmwqn{lantu bfi upLfintjfi 
uqqpmfipntl wz):uwmnq uwpph{l: 

UwnfiW{lWfiWjpfi tnbJ:ufintnqpWjntU W{lUlWUwhuwfintU wuh<iWtn\ll{lWa-
tJ.wb uwppwtlnpntufihiiP9 t «Stpmpnp> hwuwqwpqp ibqnp u~fintnpmp qb(it­
pwtnnii qn~tl.DIJ. uwppf!, Rill! l}wqutJ.wa t qwqp WJ{lUWfi nbwqmnppg , qwqwq­
Ul.Pi h{lqnt wfin~fibppg . qmqp wJ{lUwfi fiwJ:uwUJ.wtnpwumuwfi hwfiqntjgpg . 
a):uWjpfi qwqh{lp bntl_wguwfi wfin~pg , qwl{lntJIIfib{lp, ):uDIJ.nqwqfib{lp. WUJ.W­
hntl_pifiU}lp hwuwqw{lqpg (fiq. 72): 

Uwppp qtJ:uwtl.nii uwuf! wJIIPi-nbwqmn{lfi t. npmbq mbllP t mfitumu o­
qwqwqwJpfi J:uwnfimJl!lP wJpntUf!. wqbLll npzm' qwmwwqwmn{lwJpfi opup­
qwgmuf!: UJq opufulwgmuf! mbllP t mfitfimu wnwfig pngp wnw2wguwli . 
hwuw&wJfi htmLJWL pwfiw6Lp' 

OIJ + UJPD.UJWU ~ wqnw. + wbjuwppm qwq + pmp 

U}lwtl_n}l awuwfiwqw{!fi~wgpp' Uhq awuqw {!fi~WQI!lllU. WJU hwqwuw­
pnt~jntfi{! I!WiiWl}WUJ.hU qw{ltnWhWjtn\ijl. hbtnhJWt6Lmf 

24 ,f OIJ + 2 ljq UJPD.UJWO ~ 20 ,f wqnr.n + 3 rl wbjuwppnl qwq + 3 ljq pmp 

UJIIOwfi wJlllJmfipmu wnw2wgwa qwqb{lpg hbmugqmu tfi 2ntPI! L wb­
tuw~~m qwqf!, puq ufiwgwa wqntnf! uqtJ.mu t ):umg: OqwunmUJ.wfiwJpli 
):uwnfimJl!lP Wj{lUWii f!li~wgpntU WllW2WfintU t 24 ql}wt 2hpUnt~jntfi : fip­
utbuqp WPJl qwqbpf! J:untg liqhtntl_ iJ:uwfiqwplijl. ):ugp U~fintnpmp 2hpUWJpfi 
hwztl_b4zpnf!. qptufii! hntlwgtl_mu bfi 2PWJpli hntJ.wgmglliP ut2. wligqwgtl_mu 
2PP qntnpzplibpp qnfiqbfiuwmnpp up2nt1.: UJiimhbmL «atuwJpli» qwqhpf! 
uqtJ.mu bfi watuw~~nt qwqp 4twuuwli wfin~libppg uhl}f!. ll{ll19 hbmn u!imu t 
wqmnf! L npnz pwliwqnt~JWUp ~~tl_wbpli : (0-ptJ.wafip uuwgnJ111Wjpfi pwliw­
l}nt~JWfi wfihpwabzmnt~Jllllif! pwgwm{lqntu t fiiiwlintJ.. nil utpnutwlip WJ­
pntu!i, WJfl qtuwmu 41Piip LPM h zp wnw2wliw waJ:uwalip opuful: U}12~1i 
hwztl_nq J:umg uqtJ.DIJ. qwqh{lp J:uwnfimPJlf! qwqutJ.wa t 98.5% wqnmpg h 1.5 Yo 
~~tJ.wbfipg : <l>wqwfifih{lp L. J:uDIJ.ntlwqlit{lp hwuwqw{lqp qwnmgtl_wapfi wjfi­
\llPupli t. n{l ~ntJl t mwwu l}w{lqwtJ.npbt ~ptl_wafip I!wfiwqmpJlllfit! J:ugmu: 
Ulih{lwabzmmpJwfi qtuwmu hfiwiiwtl.nii t J:umg fih{lUilht UWI!lllll oq: 
Uqqpfiwqwfi ZI12Wfimu. hiiP Ulwhwfi2tJ.mu t ):ugmu wa):uwppm qwqp ntmz 
I!Wfiwqmpjntfi , hfiwpwtl_np t ):umg uqbt Wj{lUWU WIU1Jlllfii!lllU Wl1Ul2WQWa 
qwqb{lp J:uwnfilllJ111f!. ZI12wfigbtntJ. 4twfipzfihiiJ!: 

lugbpntU wa):uw~pm qwqp wtJ.btnJlll I!WUWqlll~JWU qmmwqow!i qbut-
pmu WU2Wtnlll0 h(i WJI1Pi-nbwqU111{lt! h wqmptl_wgqwa waJ:unq tP wa):uwp-
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pnt qwq}l ~twfi]llfihpf! U}lwgfimu jughp]l Upfintnpm]l 2P.2WfiwnntpjWU qohpp 
hhm: liJqUI]lumt l!twfitJ.mu t woluwppm qwq}l wlJ.htnpq pwfiwqmpJntfi{!. ]luq 
uwpptJ.wo upfintnpmf! finp]lg llUlfllJ.nui t fumg: liJq fintjfi dwuwfiwq UJntU wq­
m]ltJ.wgtJ.wo woJ:untt t.P l!twfi]lw u]12nt1. fitpoot{mu t uwpmp oq 1. wpmwuq­
qmu wpmwp]lfi upfintnpm' hbnwgfihtnll_ l!twfiqwo wotuwppm qwq{!: 

Uo}uwppm qwqf! l!twfibtm qtummu J:ug]l upfintnpm{! uqtJ.mu t ~twfi]l~ 
fibpphpg \l_bph llUlflntpjwup: l}.bunppg]lwj]l (wju}lfip(i l!twfi]lm wojuwppm 
qwq}lg uwppbtnt fiUJWUlWqml) {!fipwgpntU UWpntp oqp mqqntpjntfi{! hw'ljw­
nwq!i t' qbpL.]lg fihppL.: ~bmL.wpwp.. u]lL.fintJfi 'lJtwfi}l.!_ wfinpJ! u}l qhUJPntU w.z­
tuwmmu t wo}uwppm qwq}l wqunppg]lwJ]l. UJntu qtuwmu' qtunppg]lwJ]l 
nM]lumt: Uwpp]l pntnp $wqwfifibpfi mfibfi tthqmpwqwfi qnpowpq]l.!_fibp L. 
q}lumwfiglmfi qbqwtJ.wpuwfi hfiwpwtlnpmpJmfi: «Sbpmpnt» qhfihpwmnpw­
Jpfi UlbflW~WJWfip(i ntfip Up ,ZWpp WUJWhm[}ll hwpuwpwfipfibp., npnfigpg hfi' 

- 2J1Wjft0 pbptfnumwm. np(i WU2WUJmtf ( ([bljmpwljm(i }TlftWU, bpp Ulj­
pjJ}-nbwljmnpft hmjwg011IJ 2Pft 2liplfntpjm0[! qbpwqw(ignzlf t 55°C. 

- lfu;tfwfi nh[b. npu wfi2wmmtf t t[b/jmpwljw(i 11/PWfi nliwljumpmtf 
lffi;tfwfi pwpdpwOm[m l)bUJilmtf, 

- 2liptfwnb[li. npfi wfipwmmtf t mlil]wljmJniUf! nhwljmnpmtf pbpumpJWU 
pwpdpwOw[m l)liUJpmtf. · 

- W]JlUWfi qnptJ111]nipjWU ljwpqwljnptfw(i nli[b. np(i Wli2WUJmtf t UW]1Jl[} 
WJptfw(i gwuljwgwa juwjummlffibpft dwtfwuwlj: Opftuwlj. bpb qw­
qwol)wJftO juwnunzf111ft 6u;nztf[} Ozfwqmtf t. WJU ljwujumtf t qwqw­
mwp jum]nzfwljnztf qwqft WJJ1IllU[}. 

- ljnfil)buuwmnpft 21iplfwnb[b, npu UJU2WUJmtf ( uwppf! ljnOIJbfiuwum­
J1IllU pbplfmpjwO pwpopwgtfw(i IJbUJilnztf L ljwuqfibgumtf t Ol)Wjuwn-
0]1;[}: 

«Sbpmpnp> G2NE-X uwqli}l.z}l qwqwqbfibpwmnpwJ}lfi mb!\wqwJwfip}l 
hqnpmpJntfiJ.! qwqwJ}lfi u}l2wtJ.wJp umbtJ.ahwu qwqumu t 20-3511 · dwu: Cfiq 
npmu pptJ.wofi}l tummpJmliJ! umbtJ.bqwb u]12wl[wJpntu qwqumu t 1-3.5%. 
wb}uwppm qwq}lfif!' 0.25 - 13.0%. wqnm]lfir!' 84.0 - 98,5%: bpp mbqwqw­
JWfipfi wzjuwmm.U t tnwfipl}l nbdpUntU, WJfi qwpnq t hbnwgfibt dWUntU 3-8 
qq wa)uwp}lnt qwq' ltw}ut{wo J:ug]l upfintnpmp qwqu}lg : 

«Sbpmpnt» G2NE-X mhqwqwjwfipp lWtltbpfi b(i' 1700 x 710 x 1800 (h) 
uu. J!lil}hwfimp qwfiqt{waf!· 550 qq: .y_wnbtllp}l bwJ:uul! qwqumu t 2,2 qq/dwu 
UllUlUJWfi oqmwqnpobwu: liJfi oqmwqnpbntU t dWUntU 0.65 U3 2nt!l, 0.55 
ttq_m tthqmpwtfihpq}lw: 

l(}pl[wbli}l jumntJ}JntfiJ! 1600 u3 awl[wtnq uwnfiwpwfimu 350 111 }ufionp 
UIWhUiwfiht}lu 21 %-pg u}lfi.!_L. 3% hfiwpwl[np t P.2hgllht unm l 00 dwul[w }!fi­
pwgpnui. puq WO)uWJ}Jllll qwq}l )umntpjntfi}! 0.33%-pg pwpopwgfiht upfilh 
3% unm 7 dwul[w l!fiJlwgpmu: 

4twfi}l.!_}l nhd];tunl[ WlJ:uwmhtm qhUJI!ntU fi2qwo uwppfi }1 t[}lnwqli t w-
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UJWhml.ht 1000 - 1200 tn mwpnqmpJWUp ]ufionp UIWhhtnt uwnfiwpwfi}l qw­
qwJpfi nhdpu}!: 

4wnmgqwol2ntl. 1. w.z)uwmwfipp uqqpmUpnl[ .zwm J!liqhwfimp qbbp mfip 
Gqwp.wqpt{wop hhm ptnwtwqwfi «P.fid. qnqm. ~- f!nfinup» ~}lpuwJ}l wp­
mwrutwo «fl-fll - 70 » mbtJ.w4WJWUl21!. np}l qwqwJ}di u}l2wtlwJp utnhqobtm 
hqnpntJlJmtil! 4wqumu t 70u3 I dwu: UJu hwp.tiw{lwtipnl[ 1000u

3 
owqwt}l 

uwnfiwpwfiwJ}lfi J:ugbpntu Jlpt{wofi}l )ummpJmliJ! 21%-lig u}tfi.!_L. 5% Jt2hgfib­
Lnt hwtiW[1UIWhwfi2tlnui t J!fiqwuhlll! 24 dwu: 

'Vntjfi uqqpntfipnlJ. t wz)uwmmu fiwL. }ttnWLW- .zqhjQUl{lWltwll «Pqnuht­
tntpnUJUl» :PltJIUWJP W[llflWI}PWO «P.qn2bfi» qwqwqhfihpwtnnpwj}tli tnbqw­
qwjwlip{!: 

'V4wpwqpqwo tnhqwqwJwfipfiht•Jt hhtn .zwm [!fiqhwfim[l qbhp mfi]l 
lTnuqtJ.wJ}l UJhmw4wfi qwqwJ}lfi « q.wquumu» qnfigbnfi}t «UnJmquumuqwq» 
q_utr- a «01-fl.<+U - 2<+» qw[lqwqnptfnq qwqwj}lfi U}t2WtlWJ[l umtq<)nq 1. 
UJWhtqwfinq mhqwqwJwfinl! (filj_. 73 .): 

J\.bg~~~DLIJUJg~nU 0'~ 

o1J•ujuwn"6~1 

'V4.73 «flHJ.<+U-2<+» qwqwqhfihpwmnpwJ]lfi mbqwqwjwlip}l u]utuwfi 

Of-fl-q.U-2<+ qwqwqhfibp.wmnpwJ]lfi mbtJ.wqWJWfipfi ]1 t[}lnwq]l t uUJW­
uwp4htm 2000 m mwpnqntJ)JWfi UJtllflWUJWhhum: UJfi mfi}l hbmhJWl mb]ufi}l­
qw4wll pfimpwq}lpJ!· 

_q_q.U2 qbfibpwtnnpp WJllllWJlllllllWl}WfintJ}jntfi{!, u3 /dwU 
-flt-U2 wb)uWJlJlm qwqll 4twfi}ll_}l hqnpntpJntU}!. lj_q/dwu. 

120-135 
7-30 

219 



ummpmu wbfuwppm qwq}l3%-p qhtqpmu 
- '- 6%-p qhtqpmu •. 
- ' - 12%-p qhtqpntu 

-qwqwjpfi UP2Wll.WJPP bwfuul! nt-U2 I.J.twfip~p 
wnwfiopfi wztuwmhtnt qhuwmu, u3/<huu 
- qwqwJpfi uP.2wlJ.wJpmu qwqhpp bwlJ.wtWJpfi 
uwup, %. 

ppqwbpfi 
wb.tuwppm qwq 

7.2-7.7 
14.5- 15 .7 
29.0- 31.0 

260- 280 

0.4- 0.8 
0.0 - 13 .0 

wqnm ufiwgwbl! 
- qwqwJpfi uP.2wlJ.wJpp t'i!izmuf!. 4.fllw ((I.J.q/uu2

) 0.5- 1.0 (0.005- 0.01) 
- qwqwJpfi up2wlJ.wJpp 2hpuwumpnwfil! °K (0 C) 283 ... 298 (10 ... 25) 
-qwqWJpfi UP2Wll.WJPP hwpwphpwi.J.wfi tunfiwqntpjntfif!, % 100 
qwq}l bwfuul! u3 /<huu 

pfiwi.J.wfi 13.4 - 15.1 
hhrtnti.J. 4.8- 5.4 

- mhqwi.J.wJUWfi tthi.J.mpwi.J.wfi hqnpmpJntfif!, 4~m 4.8 
qwpwppmwJpfi ~wt}lhp{! . uu. 

<l-<l-U2 1320 X 775 X 1683 
ill'U2 1565 X 850 X 1870 

qwfiqqwbl!. I.J.q . 
nH1-q_u 2<l- 1650 
qhfihpwmnp 
I.J.twlip~ 

550 
1004 

q_ uU2P qwqwqhfihpwmnpp utuMwfi phpl[wb t GI.J. . 74-mu: 
q_t;fihpwmnpf! wz.tuwmmu t bhmL.JWL I.J.hpUJ.: Qpwjpli hnqwguwli funnn­

~t! L. I.J.nliqhuwmnpp hwqwpwuwlif! LQiintu hfi 2pnq. upwgumu zt}luwli hnqw­
gmgpw 2PP gfignum: q_t;fihpwmnp t uqqmu oq: q_wq{!. wfigGhtntl ISUzuwfi 
I.J.wpqwqnp.pw Up'j1nq, UUlWUntU t wfihp.wdhzm nuzmu L. umfimu WJP.Pr Ujp.­
uwfi .tumg ummp qnpbhtlm oqwqwqwjpfi tuwnfint}lllU Wjp.l[mu t 
tthi.J.mp.wi.J.wG I.J.wJbwJpG unupg L. zwpntfiwi.J.mu opupqwfiwt I.J.wmwlltqwmn­
p.p wni.J.wJntpJwfi UJ.WJUwfilihp.mu : UmwglJ.Ull qwqhpf! wfigfimu hfi fuhghqhfi 
qllttwqpp.p Up'j1nq L. hnqwlimu' upfi~L. 70 ... 80°C hnqwgmgpw 2JlWJpu .tunnn­
~mu 2P2WUJ.UlntJUl I.J.wtnWPllll Cj1p.ntli : UjfinthhmL. WJIJ: qwqhp{! ummp h(i qnp.­
bmu zt}luwfi hnqwgmgp~ L., wfigfihtntl oqwi.J.woL. fuhghqhfi qttuwqpp.p up'j1nq, 
U)lf! gfigmqqmu t UWllf! 2)1n'q , hnqwlimu hfi upfi~L. 10 .. . 25 °C: Uzfuwmwfipp 
ui.J.qpmu umwgtlllll qwqwJpG liP.2wtlwJpf! zUJ.Pmttmu t wp.tnl.lippli upfintnptn: 
{Jnm mp p.nUJ.h wztuwmhtntQ hhmn I.J.w$ntJ)lt! wqmnuwtn I.J.hp.UJ.nq upwgqmu 
t fugp upfintn11tnp hhm: 
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"bi.J.. 74. q, l.U2P mhqwi.J.wJwfipp qwqwqhfihpwmnpp utuMwG 
1 - Wjptfw{i jumg, 2 - Wjpft!, 3 • {JWJUWj}lfi Wjpft1}1 tfntff], 4 - hpw{JWjntfi jubgm 

{Jmnpfibp, 5 - WJJift!WJftfi pwp, 6 - pngft ummqtfwfi ml/ftL. 7 - ppwJftfi hmfwgtfwfi jun­
nnL. 8- ppft pbptfwum]ltfwfi]l ml/ftL. 9- Oizw(Jwdb JubgbrzbU qfiuwiJftp, 10- fibpiJftp, II­
qwqwqmftL. 12 - qwqft tffi2tfwfi {JwpqwtjnpftL, 13- l:[b{Jmpwtfwqfi]luw{Jwli {Jwljm!JJI, 
14 - ppft tfwqwpl}W/Jft ml/ftL. 15- {Jnfil}bfiuwmnpft hwtjwptfwfi, 16- 21/Jtfwfi hntjwgm­
gft,,, 17- ppft lffi2tfwfi {Jwpqwt.fnpftL, 18- gOgmrz, 19 -1JJ1nubf, 20- bnwpWJti/Jw{Jwfi. 21 
- qwqwj}lfi tfftpwtfWJPft pbptfmpjwfi mt./ftL. 22 - IJ.b{Jwtfwptfwfi b {Jwpqwtfnptfwfi tfw­
hwO. 23- lffi2tfwfi nbJbft mifftLlibp]l pJn{J, 24- IJftmwfigp, 25- ppft :PftJmp, 26- ]ltfu;mJ­
uwj]lfi qubp: 

P mwpphpntpJmfi «Shpmpnp> hwuwqwpqp qwqwqhfihpwmnpp wb­
fuwppm qwq}li.J.twGpw. np{! pwqi.J.wgwb t hpi.J.m wnwuopfi mwPllllntPJntfiGh­
ppg , fi{'.fl..q_lJ mhqwi.J.WJWfipntU WJU lihpi.J.WJWgfintU t uhi.J. qtwfiwoL. Wfinp' pw­
dwfiqwb hpi.J.m uwup' I.J.twGuwfi L. uwppuwli nhdpooq wz.tuwmhtnt hwuwp: 
(fii.J..75): 

"UI.J..75 . Ubfuwppm qwq}li.J.twfip~ U02P 
I - lttwliftL (w{Jmftt./wgtjwu w­
umju). 2 - IJLtufi/11}1 tfwpptfwO hw­
tfwp mptfnq tfwpmp OIJ, 3 - Lnpu­
PWJ[Wfing ljlw{Jwfifibp, 4 - qwqw­
Jftfi tf]lpwt.fwJp, 5 - ummqtfwfi b 
{Jwpqwtjnptfwfi tjwhwfi, 6- nbqb­
fibpwgftwJft OT)WlirzftF 
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Ubtuwppm qwq}l lJ.twUp~U mUp wtJ.mnuwm l}lntuwplJ.1111 hwpuwpwfi~. n­
Pl! 8 - 12 pnUJhfi uhq l}lnfunu'i t 4tWliilll 1i uw~pnq oqp qwu UJWhUIWfit'iw(i 
tugp upUntnpmp mqqntpjntUUhpl!: llJu hwuqwuwU~g pntJL t mwtlJ.U wztuw­
mhtnt wnwGg lJ.twGpili LllPtl hwqhguwG: 

ubpqWjntUU U"nuqtJ.wjp «q..WqUlJUlll» qnfigbn(i(i WpiDWlllliUU t qwqwqb­
(ibpwmnpWjp(i mhqwltwJt'iwU Unp mwpwmbuwtn!'q..q..ulll - 1205 t'iwqUpzp 
mwlJ, npU, mubUwtntl hwt'iwpJw UmJU mbfuUpqwlJwU pUmpwqppJ!. pUz 
DI:·fl.q..U - 2q.. -U. q}l9mt'i t tJ.hp2pUpu qwpwppmwJpU zwl}lbpml L qwfiqtlwbml: 

Cp9wUwmuqwU mP.\llll qwqwqhUhpwmnpUtpp.g wpmwuwhl'iwfimt'i w­
t'ibUwmwpwbtl_wb(ibppg b(i wubpp4JwU «UmtwUmpq npqhz ~npl}lnp.hJzU» 
J!filjhpmpJwfi wptnWll!lWb «Upqwm - I » L «llpqwm - 2 ». plizUJhu UwL p­
mwtw4wli «Pqnuht-tntpnUJW» t!U\}hpntpjWli «ll-ho~un» t'iwqUpzp qwqwqh­
Ubp.wmnp.WJP.U mhqwqwJUpUhp.{!: «lilllJwm - 1» mhqwqwjwU~p uqqpmu~w­
JpU ututuwG phptlmt'i t umnpL (Glj. 76): 

9 4 

7 

"Uq. 76. <l>wq pntnPWZJ12Wfinq wz}uwUliU)_ ZP2WUwnwqwfi «lipqwm - 1>> 
qwqwqbUhpwumpwjpU mhqwqwJwfi~ll ulllht'iwfi: 

1 - WJplfwfi junzg, 2- qwq, 3- fibpMft~. 4- fugft lfpfin[npmp, 5- pmp, 6- hn­
ifwgnzgft~. 7 - junfiwtfwgmgft1, 8 - IJ[wfiftlfilip, 9 - fugft lfpfin[npmp, 10 -
jumg iflipwl)wpdtfnll qwqwJftfi lf]lpwtfwJp. II - tnwfi]l~fibpp lfwpmp OIJ 
lfwmw[fwpwpm] ol)wjuwnfiftF 

P.uzll{hu tpLmu t. «llp.qwm - 1» mhqwlJ.wJwu~p utuht.'iwJllg . tugll upun­
tnJlml! Uhp.Mpzntl mqqtl_nu'i t qhll!P WJPPi· npmhq llJlwfimu U{Wpntfiw4tl11Il 
pptJ.wb'pfiJ! oqmwqnpb'tj_mu t qwq}l WJpt'iwu UJ.Ililghumt.'i : UJpt'iwfi wpqwup~­
UhpJ! Uhpuqqmu h(i 2PWJPU hml.wgmgpz, npmbllPg' }unfiwqwgmgllzll t'ip9ngntl 
UlllWP4.4mU hfi qwl'i wUI'ip9WUJ.hu qhutli }umg . qwu qh\lllt wb'}uwppm qwq}l 
4twUllzfihppg uhlm: Ub'}uwppm qwq}l lJ.twfinu'iJ! WJUmhq Lu mbq}l t m(ihfimu 
wqmpqwgtj_wb' wb'tup l'ip2ngnll_: 
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~WJmUll t. np. bph tl.wnhtll~woqwjpfi tuwnUmpxpu.t'i pptl_w()fip }utnntpjm­
lig 11.4 % -}1g gw()p t. WUJ.W wUqwfu tnP.41111 UJ.llllUJ.WUp ~w(iwqmpJmlipg 
WJpt.'iw(i UJ.Pilghu mhllP zp m(ib(iw: UJI} UJWm6wnntl. WJpt'iw(i hwt'iwp oqmw­
qnp.cntmu t qwmwij1qwmnp. npg UJ.IlilghuP. uqqpmu mw~wgtl.mt'i t upuzL 
230 .. . 330°C: lllpntqwfil! qwqw_Jpfi tuwnumpxpuu UJ.htn~ t qwqt'ip 0.685%: UJu 
!}ntJtWmphij1 t WJU~wfi <fwuwUwlJ., t'iP.fizL pptl.w()fiP, ~wUwqmpJmug fugp 
upuntnptnntU hwufintt'i t 3,4%-p. nppg hhmn UJ.PllUJ.Wfip ~w(iwqntpjntUJ! 

UJ.bmp t P.2hg4P 2 wfiqwu: llJu qtuwmu pptlwofijl ~wfiwqm!}Jntfil! lugmu 
h!iwpwtlnp t fitl.wqhgUht t'ipUzL 2%: 

«lip.qwm» t'iwq(ipzp qwqwqhfihpwmnpwjpfi tnbqwlJ.WJWfi~(ibpfi wp­
tnlllll!lQnui hfi up pwfi}l hqnpmpJwli 'l5-30-}lg u}lfizh 60-80u3 I dwu: euq n­
tmni. unmUJ.wUp b'W}uuJ! qwqumu t 0.1-0.2 L 0.4.-0.5u3 1 <fwu: 

DtqpwpuwJp qpUllupJmUUhpp wqwqhUpwJll qwq}l }lfiumptnmmmt'i 
t'izw4tlht t l}lwq pntnpwzp2wfintl n.q..q..u - 400 qwqwqblibpwmnpwJpfi mh­
qwlJ.wJwfipf!: llJfi qwpnq t oqmwqn11obt ll}PilUJ.Wfi qwu pfiwqwfi qwq: liJfi Lu 
wz}uwmmu t fugp t'ipfintllPIDl! fumg - qhfihpwmnp - tumg ZP2WUJ\llllljtnnq 
uqhtm uqqpmupnl.l. hpp WJJl t'ipfintnpmntt'i UJWpntfiw44Illl wtlhtnJUl 0 2- I! oq­
mwqnpi'tqmt'i t tj_wnhtliJl}l WJpt'iw(i hwt'iwp (fiq. 77): 

l>q. 77. <l>wq pntnpwzp2wfintl. wzlllwmilll fl..Q.Q.U - 400 
qwqwqhfihpwmnpwJpfi mhqwljwjwupp ututuwfi 

I - uwnfiwpwfiwJftfi fumg. 2 - OIJWfuwnfiftl, 3 - mwpwgnzgft~. 4 - WJflft~ ­
nbwljmnp, 5- ppwJftfi hntfwgmgftl. 6,8, /3, /6,17- fJwt/mLJpfibp, 7- wp {J[w­
Oft~, 9- ppwJftfi {f[wfiftl, 10- dwfu [f[wfiftl, II - OIJwfuwnfiftl . 12- mwpwgm­
gft~. 14.15- t/Jw[fwfifibp: 

fl.Q.Q.U-400 ZP2wUwnwqwfi qwqwqbUh{lwumpwj}lU mhqwl}wjwUpp 
mhfufipqwqwu pumpwqp{l{! hhmLJWLfi t' 

- wpmwllPililw\}wfimpJmfi f!UID qwqwJllU u}l2wtlwJJ1p,t'i3 /dwu 400 
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- qwnhtllpll awtuuJ!. u3f<twu 
tqpmqwfi 2,4 
pfiwqwfi qwq 6.0 

-qwpqwqnpqnq qwqwJldi lilt2wtlwJpp tuumtp]ntfi'(!.% 
ppqwapU 2-21 
watuwppnt qwq 0-12 
wqnm uUwgwUJ! 
- qwqwJpfi Up2WllmJPp hwpwphpwqwfi tunfiwqntpJmfin.% 90-100 
- qwqwJltU uJ12wtlwJp}l2hPliwumptiwfil!. °C 7 . .. 15 
- hnqwgfinq 2PP awtuul!. qq/dwu 800 
- tthqmpwtfihpqpwJp c}wtqu{!. q<.l..m.dwu 9.0 
- qwpwpptnwJpfi !WtlJ.hp(!, uu 3800 x 2600 x 1960 
- qwfiqqwcrn. l}q 3700 
~wutuwmwqwfi mumufiwuppmpJntfiUhpJ! gmJg h!i mtlht. np qwqwJpfi 

tlwnh!Ppp aw}uu'(! hnupwqnp hwuwqwpqp qwqwqtfitpwtnnpfihtmu1 qqwtlln-
11DU pwpop t t!J.wq pn1_np.wzp2wfinq wztuwllllll]_fihpp hwuhuwtnntfJJWUp: 
~!iwJwa ll_hp2f\fifihtmtu tthqmpwtfibpqpwJp c)-wfuul! pwp&p t. uwqwJfi upw­
tlntl qwqwJpfi UP2Wl\WJPP pUpfiwpdhpi! wUhwubUwtn gw<rp t : ~wgp qpw­
fi}lg t!J.wq pnf_DJ1W2Il2Wfinll_ qhfihpwtnnpWjp!i hwuwqwpq[! ntfip L.u u)lzwpp 
WJl wnwqhf_ntpjntUfihp: 

Opltfiwq, t!J.wq pllf_llJ1WZJ12Wfinll_ WJpp~-nhwqumpp UpS>ntl wUg t qwgll_nui 
upfintnPmi!. ntt)t htmL.wfipmt opupqwfimu t fiwL WJlJ Uf}Untnptnnui l}mmwq­
ijwa tp}lthfi{!. npU . !J.fiitqhu tJ.hpL.mu wuqhg , tquml.llfihpp hwumfiwguwfi hqnp 
qnpb"nfi t: lijpp~-nhwqtnnpmu 2Jl2WtqUlntJUl qwmWJlllil upfintnpmg hfipwpq­
ll_ntu t G.wL. umfiptwqpquwfi hptlwliqwb"pU pnppnuwuUqhppg: 

Ubfip WJ1IlbU phpL.wqfl awUnpwgwfip wb"fuWflfllll qwqll 4twU}l~Uhp}l' 
uqpmpphpfihpp hhm. np.nfip wztuwmmu hfi qwqwqtfihpwmnpwJpfi mhqw­
lJ.wJwfipfihpp hwulul}wpqmu : Uwqwjfi hpphUU 4twU}l~UhpU wzjuwmmu hfi 
qwqwqtfitpwmnpfihpp.g wfiqwju' wnwfi&fiwtqhu WJfi uwnfiwpwfiwJp!i 
mfimhumpJmfiUhp.ntu. np.nfip lt tJ.lu~wqp i_bfi qfibl_llt pwfil}wpdhp qwqwqbfih­
pwmn11fihp: 

C02-p tnwG.p~fihpJ! pwquwqwfi hfi L qwuwqwpqijmu hfi up. pwfip hqw­
fiwqnij' 
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- f!UW qnpbndihmpjwti uljqpmtipft, opfttiw(j, qwqwJftti tiftpwtfwJpft u 
lJ[WtilliJ tijmpft lrfttfw(j oLn.tf'gtigDil]/i[ntf, juumti/i[nt/f.t. Wj[ti. 

- ljftpwntfi1If lj[wtift.! ti;mpntf' ll.ftp, tiwmpftmtift. ljwlftnttift, ljwzgjmttfft 
hfnlpwm, ljwlftnttift (Jwppntiwm, tpwtinzwtifttitilip, pmp l.t. WJ[ti. 

- ljzwtitfwti dwJI/' !pftqftljwljwti, pfttfjJw-!pftqftljwljwti. 
- WflWWlJJllUl dfmtiwpljmpjnttiti/i]11lt/, 
-ljzwtifllJ ti]mpft tflipw(jwtiqtitfwti htiwpwtfnJllllpJmtint/ l.t. WJ[ti: 
Qwpqwgwa 'lJlllllWmfimhumpJmfi mfihgi.Ul hpllJ1fihp.ntu hwuwpmu bU. 

np i.tlhpwqwfiqfitli.Ul COrp l!tw!iP.! oqmwcptpanq uwpphp.p qwp.U wpqhfi tJ.w­
qmg wfight t : 

Uwl}wJU. WJfitqpup qwp.qwgwa bpJ.ulfibp.ntu, pfi~tq}lu}lfi hfi Uli<r ~pltmw­
fipwfi L Putwt}lwU. upfi~L WJOU tt np.nz uthqbp.ntU qwphtlt t hwfiqptqbt i.tlh­
pwqwfiqfiijnq Ujntflntl wztuwmlllll!twfip~fihp.p : l),p.wfigpg wuhCiwtqwpqJ! h t­
dw!iJ! 2lll14 wztuwUUlil 4twfip~(i t: lijfi )lpbfipg fihpl}wjwgfimu t tltwlJ wzmw­
pwq. npJ! t9tlw() t }uhghqhfi o11wltfihp.ntJ.: Uzmwpwqp ijhpL}lg uwnJ! 2ntPJ! 
gfigmqmu t OilwlJfihpg h qwfiqw11npbfi hnumu. pul} wzmwpwqp umnppfi uw­
upg fihpb"c)-ll_mu t fugp. upfintnpm{!. np'(! pwp&pwUwtntl wqwmqmu t wtl_htnpq 
wattJwppm qwqpg' qhp2pfi!Ju 2PflLU f_ntc}qhtm hhmL.tufipnq: $npoJ! 9lllJ9 t 
mw!llU. np WJI} mptq}llnwfipilihp'(! ohnliwmm t oqmwqnpb"ht WJfi jughpp hw­
uwp. npnfigmu C02 -p pwUwqntf}Jntfifi wfihpwdbzm t tqwhtqwfibt 4-6%-lt 
uwllUwfifihp.ntu: Uafutuflflnt qwqp 4twfinuiU J!Upwfimu t hhmLJWt pwUw­
oLnq' 

Umwgqnq wb"futu}}pmfi wfiqwJntfi u}lwgmpJmfi t. h phpL mwpwgfiht!Ju 
pwjpWjijntu t' finp}lg mwtntl 2ntP L wb"}uwppm qwq, uwqwJfi zwm wfiqwu, 
hwztl!J wnUhtntl 2Plt t<twfimpJntfiJ!. uwuUwqpnphfi hwqbgwa 21llllt! ~hfi qh­
pwl}wfiqUmu: Pu4 WJU 2Plt pWQPI.UlnLU{! l}njntqp n~ Up qmwfiq ~p fihpqWJWQ­
fimu. pwli}l np wc)-}uwppmfi zwm hhzmmpJwup pwJpwJijmu t: 

~qhpw4wfiqfiqnq wqunpphUmp ti.Jlw t hJuiUijwa fiwh fiwtnp)lmup 4wli 
l}wtinnujl hpqpwmp oqmwqnpc)-nui{!: lJ.w19pmup hpqptum'(! (l}pwqwp) oqmw­
qnpUll_mu t hwqqwq.Jmm qtuwhpntu: ~pqpwm-wtltwt}lwqwli 4twfip~lihpntu 
upfintnpmp uwpp.nttig wa}uwppm qwqpg tnbq}l t mlihfimu hwuwawJfi 
hhtnLJWLJ!P.lipwqwfi nhwqgpwfihpp' 

2NaOH + C02 -+ Na2C03 + H20 
Na2C03 + C02 + H20 -+ 2NaHC03 

'UmJfi[l mbqp t mfibfimu liwL 4wt1lntlip h}lqpwmp oqmwqnp<ruwfi qbtq­
pmu. pwjg , pwfi{1 np wnw9wgwb" l}wtinuup ppl}wttpnUwutl! fiumqwc)-p t mw­
t.Pu L. hwfifllluwfimu t tugwfimufibpp tqwmnwn, wnwtlhtntfJJnLfiJ! mwtlm bli 
Uwmp.tmtup hltqp.wmpfi: 'Uwmp}uuup h}lqpwmp l!twfillllwl}wfi hwmlJntpJntfiJ! 
pwqwqwlipfi pwp&p t pfi~tqbu uwpptli.Ul upfintnpmmu COrP pwp&p, WJfitqhu 
tt gwap pwfiwqmpJwfi tqwp.ntUw4ntflJWfi qtuwmu: <Dnpa{! gmJg t mwt}lu. 
1111 fiwmp.tmtup h}lqpwmp tumntpJwfi 50%-pg pwpap t}lfihm wfifitqwmw4w­
hwpuwp t : 

~pqpwmwjpfi COrP.l!twfip~p ufubuwfi phrnlwc)- t fil}.78-mu: 
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0 

1Jij. 78. UbJ:uwppm qwqp hJulpw­
mwwtltwW.wljwfi lttwfiJ.ll 

1 - [ntUnlJpft hwtfwpwtfwfi, 2- h}ll)­
pmqmfUJ 

lrtwfiplfi pphfipg fihpljWJWgfintU t hpltnt Uwupg pwqljwgwb W2tnWpWij, 
n1I]l umnp}lfi uwul! lttwfi}l2 tntbntJPP Uiwhwuwfifi t. ]lulj qhppfi uwul!' 
wfiopuwgtiwfi u lttwfiuwfi : lntbntJ}}l! wfil!fiqhwm hltllPnUIDUUinq uqmti t qh­
llllt w2mwpwlt]l qhp]lfi uwul!. npmhq wfiophwgqhtnq pw$qmu t fibpph, lttw­
fihtnt[J:ug)lg UIJ.qDIJ. tipfintnpmmu UIWpntfiwlttlDIJ. C02 -1!: lmbntjp]l hwqhfiw­
Lnt9 hbmn WJfi tllnJ:uwp]lfil[mu t pwpu tmbmJpnl[: 

OqhpwljwfiqfitlDIJ. wqunpphfimnq wtihfiwh]lfi lttwfi]l2fihp]lg t ljwlQ]lmu]l 
lllP hJulpwm' hwfiqwb lt]lp lt]lpwniUJ. lttwfi]lm: C02-]l lttwfimtifi WJll tn]lllllt 
lttwfiJ12fihpntU tnhq]l t mfihfimu hwuwowjfi hhtnuJWtnbwljg]lwj]l' 

Ca (OH)2 + C02 ~ CaC03 + H20: 
Ofiwjwb ljwruugqwbp]l UiwpqmpJWfil! h wljm]lq fijntpp ll!hpwljwfiqfi­

tlhtmfi. hwfiqwb ltpnq I.J.LwfiJ12fihpl! ti]lfilh WJdti tt oqmwqnpbqmu hfi UfiqW.w­
JntU. <.ntwfiq}lwJmu: P.mwW.wJmti qpwfip lt]lpwnqmu hfi UIIDmqfihp}l huljqDIJ. 
(wphhumwljwfi ) hwumfiwgtiwfi J:ughpntti : <.wfiqwb ltJ.lPl! lj]lpwnqmu t tlln-
2nt ohnl[. DPl! UIWpljhpnq qpqmu t wfiu]l2WUIUU J:ug]l fihpumu hwtnmlj qw­
pwljfihpp qpw ljwu wnwfio]lfi hhptihmplj tllwltqDIJ. tnWPDIJ.ntpJwfi uh2 
(filj.79): 
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1Jij.79. <.wfiqwb IJ.p]l up2ngnq 
wb):uwppm qwqp lttwfi}I2 
1 -l)wpwljwtfnp hhptfhmft/J 
wp{jiJ, 2- hwfiqwu ljpmj 
/91/WU UJWp{jhp, J - OI)WU­
rz/11 UJDUUJ 

<l>npohpl! gntjg bfi tnwW.u. np ):ufionp]l tnwppbp unptnhp UIWhUIWfih1Pu 
J:ug]l tipfintnpmmu wb]:uwppm qwqp 2,5%-l! lqbpwqwfigbtm hwuwp wfihpw­
dh2m t I tn upq]l hw24Jlfi 45 - 50 ljq hwfiqwb lt]lp: 

lrwpqwt~npqDIJ. qwqwj]lfi ti]12wqwjpntti Uitnnt.IlJ!Wfi2wpbqbfi]l UIWh­
UIWfitiwfi qnpbmu wnwtlht ubb mwpwbmu bfi qmht qhpwljwfiqfiqDIJ. wqunp­
phfimnl[ C02-]l lttwfi]12fihpl!: l}.pwfig p4]lfi hfi UIWtnljwfimu tpwfintwti]lfifib­
pnq L wljm]lqwgqwb wb):unq W2J:uWtnDIJ. lttwfi]llfibpfi. ]lfilUihu fiwL tinthltntt­
JWP UWIJ.hpnq qwqwqm}12fihpl!: 

tpwfintwu]lfifibp)l oqmwqnpbnuil! UIWJUWfiwqnpqwb t WJll fijntpbp)l up 
2wpp qpwljwfi hwtnljntpjntfifibpnq, npnfig)lg hfi' qhpwljwfiqfitlhtnt hfiwpwqn­
pntpjntfil!. pwpop lttwfiJ12 hwmljmpJntfil!. opqwfi]lqu]l hwuwp wfiqmwfiqntp­
Jntfil!. UIWhUiwfiqDIJ. tiphpp]l qqwjwpwfiwltwfi hwtnltntpjntfifihp}l qpw 2Wq­
qhm. UIWJpmg}Ilt 21Pfitm L WJtfi: liJu J:utip]l fiJmphpl! qwqmg It qbp oqmw­
qnpbqht hfi wP11JmfiwphpntpJwfi uh2 2hfiphpp oq}l tiwppuwfi hwuwp: 

Ublijwljwj}lfi UIWJUWfifihpntU L finpUWL tipfintnptnwjpfi tifi2tiwfi tnwlj t­
pwfintwtipfifihpfi wb):uwppm qwqp hhm uljqpmu wnw2wgfimti hfi ljwppn­
fiwm. WJfinthbtnh' p}lljwppnfiwm: liJu tlhP2Pfil! tiltfilh IOooc mwpwgfih1Pu 
finp]lg pwJpWJqmu t · wnw2wgfihtnl! uljqpmu ljwppnfiwm, WJfimhbmh. wfi-
2Wtnhtntl hu tiblj tinthltntL COz . l}bpwltwfiqfiqmti t uljqpfiwqwfi wu}lfi}l: liJu 
qnpbDIJ.nt}}Jntfil! mhq]l t mfihfimu hbtnhJWL pwfiwohnl}' 

npmbq' 

2(R- NH2 )+ C02 !::+ (R- NH3)2 C03 
ljwppnfiwm 

(R- NH3)2 C03 =+ 2R- NH3 HC03 
' p]lljwppnfiwm 

R- unfin-. q}l-qwti tnp}l- tpwfintwu]lfip nwq}lljwtfi t: 
Unwqht oqmwqnpbmu bfi qmfimti lllttpwfintwti]lfil!' (CHzOHCHzhNH h 

mp]l- tpwfintwu]lfil!' (CH20HCH2)JN: 't121[wb wti]lfifibpJ.l2PWJJ.lfi tntbntjpfibpJ.l 
fiUiwumwqnp ):umntpjntfil! Uihtnp t 1PfiJ.l 30-40%-]1 uwMwfifihpntti: COz-Jl 
lttwfimtifi tpwfintwti]lfifibp]l tntbntJpnq ljwJ:uqwb t UJ.l2wqwjpp wljmpq 
ppqntpjntfi}Ig: P.fiwwfi gwbp t U)l2wqwjpp pH-1! Wjfipwfi gwbp t upwqnp 
dwuwfiwljwhwmqwbmu wb]:uwppm qwqp lttwfinttil!: (!um npn2 mi!Jwtfihpp. 
COz-Jllnwfimtil! qwqwpntti t pH-1! 9.5-J.l hwufihtm qbhpmu: P.ulj hpb pH-1! 
10.5-pg pwpop t. WUIW mfimbuwljwfi filjwmwnmufibpnq tpwfintwti]lfi]l qb­
pwljwfiqfimtin hwtiwpqmu t wfifiUiwmwqwhwpuwp: 

tpwfintwti}Ifinq W2J:uWIDDIJ. lttwfi]llfihpJ:! W.fimti bfi wfinfiqhwm h UIWppb­
pwpwp qbpwljwfiqfiqDIJ. mJ.lUW.: tpwfintwtiJ.lfinq W2J:uWIDDIJ. COz-p lttwfip2fih­
ppg hfi' «<.np>. «QmlQbp». «A-40». «Pnfinup - S». «Pnfinti}l- S wmmnuwmp­
ltn». «Upbp». «.f!pfiq UWJq» li u]l pwfi]l WJL m]lUW. uwpphp: «<.np> uwljfi}l2P 
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COd1lnwfipw ulJqpmfipwJpfi uJuhuwfi phptt_wa t filJ. 80-mu: 

"UlJ.80. «~t>> tiwlJfiltzP. COrlt l.nwfiP.ilt ujuhuwu 
1 - jugjJ qwqw;ftli tfpfin[npmp, 2- tRul/I.U[I.Uj/Jii 

6fi2w/;, 3 - COrft lllwfi/1,! wfinp, 4 - qwqw;jJfi 
tfptin[npmjJ l/bpwqwpdf! jumg, 5 - 1/bpw­
l;wfiq{itfwti wfinp, 6- f{jufUJnl/wl;p jumznl/wlfft 
tfbp» pbptfwt/Jnjuwfiwl;jJ,!, 7 - t[bljmpwmw­
JJWgmgjJ,!, 8 - IJfttpwtin[wtfjJtijJ tfwljwpqwl;jJ 
ummq/1,!, 9- UJDtfUJ, 10- l/[wtijJ.!ft hnqwgmgftr 

UJu uwppfi pphfipg fihplJwJwgfimu t 2 qtwfiwoL. wfinp, npnfigpg qhpL.p­
fi[! b"wnwJmU t lttwfiuwfi hwuwp, pulJ uhppL.pfiJ!' tl_hpwqwfiqfiuwfi : lugp 
upfintD{lUl(! fih}lb"b"tt_mu t qhppfi 'lLWfimu mbqwqnptl_wb" tntb"ntjpp Uh2. npmbq 
uwpptt_mu t C02-pg L. finppg tl_hpwqwpott_mu Jumg: Lmb"ntJPP up uwufi w­
fi[!fiqhwm hnumu t uhpppfi <}twfi, npmbq mbqwqpqwb" hfi 3 mwpwgmgpi 2-
wttwfi lt~m hqnpntpJwUp, npnup mwpwgfinui bfi tmb"mJp[! upfi~L. 90°C, npp 
hbmL.wfipnq C02-[! hhnwgqmu t tmb"mJppg: "Llhp2pfiu hltqpnUinUU!P U}12ngntt_ 
finppg liqqmu t qhll!P qhppfi wfinp' fiwJuopnp wfigfihtntl hnqwgmgJliP up2nq: 
Uwppp wztuwmwfip[! wtlmnuwmwgtt_wb" t: 

Dpnz qwnmgqwb"pwJpfi L. qnpahtwaL.wJpfi wnwfidfiwhwmlJmpJntfifih­
pntl tlhimhllZJWL pntnp lJtwfip~fibpfi tt ntfibfi wzjuwmwfipwjpfi hwtiwfitiwfi 
ulJqpmfip : U]lL.fimJfi uwqfipzp mwq bpphufi wpmwqpqmu hfi up pwfip mwp­
php hqnpntpJwfi lJtwfipiUhp: Oppfiwlf «lipbp» l.Jtwfip~fi wpmwqpqnui t 
«U]lltpnu», «Uhqnfi» L. «Qbfibpwp> mwppbpwlJfihpnq, npnup mwpphpqmu hfi 
luwfiuw(i ntfiwqnt}}JWUp: «Pnfimip» hwuwlJwpqp lJtwfi!lifibpJ! uwtuwmhu­
qwb" bfi 600, 1200 L. 2000 m UlWJlllll.ntpjwUp uwnfiwpwfifibpp hwuwp: 
'1-pwfig' COrp lttwfiuwfi mfiwltntPJntfi(! hwuwlllwmwuJuwfiwpw{l qwqunui 
t 30, 60, L. 120 ltq ut4 O}lqw [!fipwgpmu: 

UlJmptl_wgqwa wb"Junq wztuWUllllJ. lttwfiplfihpp uwupfi uhfip Junubgpfip 
qwqwqhfihpwmnpwjpfi mhqwltwJwfipfihpp wztuwmwup[! pfifiwplJbtltu: 
OfiwJwb" fipwfi . np Ulll1Dl.llPWfi2wpbqbfip UIWhlllwfitiw(i qnpb"mu wl}mpqwg­
qwb" Wb"Junq Ul2JuWU1llll lJ.tWfipifihpfi Wtl_htlt ntz UntU1p qnpb"bgpfi. llWIJWJfi 
qpwfip wum}lQwfiwpwp qntpu hfi uqmu oqmwqnpb"mupg UJmu mhuwlJ.lt lttw­
filll.fihppfi : "4twfipiuhpntu oqmwqnpb"qmu bfi mwpphp mhuwlJ.lt wlJmMwg­
qwb" wb"Juwmbuwqfihp. umwgqwb"' qnl}nuwjpfi [!filJntJq}lg , tltqfipmpg , ppmm­
upg . tnnp:}>pg, nulJ.ppg L. WJtfi : Cfiq npntU,wJq wb"mJufihpJ.! hfipwpljtl_mu bfi hw­
mmlj uzwlJuwfi, npUihuq}l b"wlJ.nmljbfifihppg hhnwgqbfi Jubctwuuwfi fiJntpbpJ!, 
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npfi w!lhtwglimti t 4twfiuwfi mfiwlJmpJntfi[!: Ub"mjufi oqmwq.npb"tt_mu t $.nl!­
PP4 1-pg upfi!L. 7uu mpwuwqpb" ntfibgllll. qfiqpl}fibpp oL.nq, npnfig b"wlJ.nmlJ.b­
lintpjntUI! hwufimu t ullfitL. 1700u2/q-p: 

~wqbgwb" wlJmptt_wgqwb" wb"J:up qhpwl}wfiqfimUI! ppwqwfiwgqmu t 
qpw up2ntl uwpmp oq $-~btnl} : 

bl}pnUiwl.Jwfi hpl.jpfihpntu ubb" mwpwb"mu bfi qmbt pmwtwlJ.wfi «P.fict. 
qnlJ.m . .:b.Pnfintip.>> :}lppUWJp «QhU» uwl}upzp wlJmpqwgtt_wb" wb"tool} wzJ:uw­
Ulllll lJtwfiP.lfibp[!, npn(ip wpmwqpqnui bfi 4 mwppbpwltnq. (!UU1 uwnfiwpwfi­
fibpll U1WJU111.DlPJWfi {wq. 30): 

Urymuwlj 30 
«Qbti» uwlJfipzp COr P. 4twfill~fibpp mhJ:ufiplJwqwfi pfimpwqltllt! 

8mqwlih:m .2hti-50 .2hU-lOO .2b.U-200 .2hti-400 
Uwnliwpwlip mwpn-

300 600 1200 2400 
nmu1mlin. m 
bpl.lwpmpjntli(! x 
lWJfint}ljntfi~ X 70x60xl70 88x88xl90 105x l29x220 142x166x220 
pwpopnm mtlin,uu 
lt?hnn. ltu 300 550 700 1000 
h.mqm.Jmlllihpp mpw-

25 70 100 100 
uwq!Ian. uti 
ttbqmpwzwpd!Il.lihpp 
hqnrmtJ'IJmlin. b'-lm 

0,4 0 ,4 0.5 0 ,8 

COrp \uwfiuwli m-
fiwympJmli~ uplin-
tnpmmu 1-4% li{W- 5-30 10-60 20-120 40-240 
pmliwllhtm qhuwmu. 
lJq/24dwti 

UlJ.mpqwgtt_wb" wb"tootl wztuwmllll. WJtl.nwfiP.tlihpp zwpppfi hpzwmwq­
uwfi t Ul11ctwfip fiwL. «Uwup~ll-Pwppnp» ~JlpUWJP wpmwqpwb" «lfwpq-Vll» 
UWpp[!: 

UwnfiwpwfiwJJ:tfi UlWhUiwfiuwfi qnpb"mu 1111 mpntJfi mbqfi mfill «llilqgbp 
ppwqbpu tltuppltq>> :}lppUwJp wpmwqpwb" 4twfip~ubpJ:t zwpp[!. npnfip fiwjuw­
mhuqwb" bfi ulJuwc) WUbfiwtlmpp jugbpp' qpmwhbmwqnmwqwfi W2_luW­
U1WfipfihltP fiUiwmwlJnq. tlbP2Wgpwb" WpqJntfiwpbpwlJwfi hqnp uwnfiwpw­
fiwJpfi hwliwtlipfibpnq: lugbpp tipfintnpmmu 3% C02 UIWpntfiwl.Jhtm qhUI­
umu WJU zwppp lttwfip~fihpp hqnpntpjntfi[! mwmwuqmu t 5 qq C02 /24dwu 
{«U]lfiptipl.Jpnunpp») -500 lJ.q C02/24ctwu («A-500») uwhUwufibpntu : 

"Uqwpwqptlwb" mJ:tll!P l.ttwfip~fibppg t fiwL. wubppl.t.Jwu «lipl.J.wunpp» 
uwppf!, np[! ubb" uwuwup wzJuwmmu t 2P9WfiwnwlJwfi qwqwqbfibpwmnpw­
J\lfi mbqwl.JwJwfipll hbm hwuwmbq. uwl}wJfi npnz qtuwbpntti PllllWPI.J.tlmli t 
tiwL. wnwfiopfi oqmwqnpabtm fiUiwmwqnq: 
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Y.hpnh}lzJwt 4twfi}l~fihpntu wl!m)ltJ.wgqwc} wantJ.ut! tnhqwtlnp.tlmu t tp-
4nt wnwfia}lfi puJttwfiumfipfitpnui, npnOgflg uh4f! wzfuwmmu t tuwfiuwfi nb­
d)lunq, )luq Ujntu)l lill~nq. WJJ:l fintJfi duuiwUwl}, l.fl~qntu t uwpmp oq' l!twfi­
lj_wc} COz-{! btnwgfibtm Utqwmwqml_: UwqwJU l.tflpwmtmu t fiwL ubq pw­
dwfiumfipnq 4twfilli, np~ Ujwpptpwpwp wzfuwmmu t lJtwfiuwfi L tlhpw­
qwfiquwU nhdluinq: L).p.wfig)lg t qtpuwfiwqwfi «UJlwt-UUtnpw» lttwfiltm (fiq. 81 ): 

'lwqwJ~G fuwuGnt(ll), 0~ qb"'!! 
qb"'!! luntg dpUnlllJ'ID 

4 t t 
Oq 1]11"1!1 <l.wqwJ~6 tuwn­

nbqhGhpwgpw fimM !u91'9 

+ t 

l.,lj.81. «Upwt-Uumpw» wc)J.uwppm qwqp 4twu{l.w ututuwfi 
1 - lftwliftJ., 2 - OIJWUTJ/lf, 3 - rfuuftwOtibp. 4 - uwppft h]lutiwlftiwfupfl, 5 - qw­
qwJftli fuwntimprlft junqmJw(J, 6 - Ol)wmwp funqnqwlj, 7 - oclwliJ1w[J rjJw­
ljwtilibfl 

«UJlwt-Uutnpw» uwl}U)lzp. 4twU}ltlJ. 4twfiuwfi ljwu tJ.hllW\twUqUuw(i nb­
<tP.um{ wzfuwtnbtnt tnLnqmpJntfi{! qwpqw\f.nlll}nui t hwmml} ttbl}tnpnfiwJpfi 
<twuwCiw!W nbth)l filt~?ngmf.: Qfiq npmu l!twfiuwfi mLilllmpJlllfi[l Ulhtnp t hw­
tl_wuwp tllfi}lljbp.wljwfiqfiuwfi mLilllntJlJWU{!: 

«Upwt-Uumpw» hwuwqwpqp lttwU}l~UbJI}l zmppfi J!Uqqpqmu t 6 mwp­
pbJl hqnpmpJwli uwpp. npnfip Uwfuwmhutlwi>- hfi 100. 200 .. 300. 400. 600 L 
800 tn UlWJlllllntpjwfi uwnfiwtiwfifitp.)l hwuwp: 

Y.bp2}1fi uwuwfiwqfihpu ltfiml:i(iup.tf. wztuwmw(ipfibp bfi tnwptlnui umtq­
c}ttnt qwqwqmp.~ mupphp. npnUp hpuUtf.wc} hu «UnthlJnqw1pa uwqhp]l» 
ul.jqpmfip}l tlflw: liJqtqpu}l qwqwqtnp~fihp[1 l{WJ11l11 bfi qwmwpht J:!.U~Ujbu qw­
qwqhfibpwmnp.}l. wJ6UJhu ttluwfi}lw qb[l: UwqwJCi mwpphpntpJnttiJ! qwJw­
fimu t fipwUmu, DJl wzJ.uwtnwUpll hwuwp WJU UWJll}UJlJ! lh(i oqtnwqnpc}mu 
tf.wnbtf1p: llju uwpphp[! wnw2pU wfiqwu wnw~wp.q\f.ht L oqmwqnpc}tlht hfi 
.'bpwuu}lwJmu· «fl-nli fllntthUlp> p}lUpwqwfi qnughnU}lqnqupg: 

ll-}l:}>mqlmfi qwqwqm}12fihp}lg h}lzwmwljuwfi hfi WJldwfijl :}>pwfiujlwljwU 
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«Un~lttUIJlW» L. l.JnuqtlwJ}l «4:p}mqbfitiwz» u}lwtlnJluWfi «I!li.PU» uwqfipzfih­
P.lt uwp.pbp[!: opqm qhtqpnul tt oqmwqnpc}tlmu hfi COrlt fiqwmuwup wtlhtlt 
pwpap. 0 2 fiqwmuwup' gwc}p L wqnmP. hwuwp qqwt}lnp.bfi gwb}1 pwtflwfigt­
!lmtpJmfi mfihgllll uflfipbm}lq pwqwfipfitp: fll . lfwp.uhtbfip qnqultg wnw-
9.WP4J.twc) l}]l:t>mqjlnfi qwqwqm}lll\ uJ.uhUwU pbptJ.wb- t fill. 82-mu: 

l.tQ.IJ 
funtg 

6 7~ 

"Ulj . 82ll-p~mqlmfi qwqwqmltw utuMwfi 
1 - qwqwjftu uftpwqwjpft UI[UUJii OIJUljuUJnOftl. 2 - pwdwlih_ hwqwpwjunqn­

qwl[, 3 - uftJftl[nuwljwm;mlfwJftti junqmjwqfilifl, 4_- wnwlidftli junrzmjwljlilipft 
tftw(jw(ililifl, 5 - uftpwlifvUJl oqwljlibp, 6 - f!li1Jmlinq hwcjwpwjunqnqwlj, 7 ~ 
UJflWWpftli oqwjuwnOftl . 8- OIJWJftli :PftlWfl, 9 - l;n~qbli~wgtjwu pp]l hlinwg­
uwli unpwlj, JO- I'fbljwtjwplfw{i t[b{JWflUJWqiJWfiJWUWJftli t/WhUJfi: 

P.fiitqbu hJ1Lntu t fiq. 82-p.g.l}]l:t>mqllnfi qwqwqmp.~fi llJlhfi}lg fibJll.{wjwg­
fimu t hp.qm hwtJ.wpwJ.unqnqwqfihp.lt tlflw hwtl_wptJ.wb" ultwlJ.nfiwqwm~mqw­
Jpfi funqmf.wl}UhJlfl (tqwpqhJllt) hwuwl.jwpq: lugp upUntnp~J! hwmmq oqw­
J.uwnfipw upS?ngn~ uqtJ.mu t wJIJUJ.Wpljtpp. ut2. npnug tiPw zltluwfi uwqbph­
u[l ubc}wgfibtnt UUJ.wmwljntl hwqgtl_mu t(i UP2WfiltJWL oqwqfi!iJI: lugp upfin­
lllPUl[l. wfigCi!itntl WJIJ upupbmltlJ. Jull11mlwl.j!ibpn~. wqwmtjmu t wtl_btnJlll wo-~ 
J.uwppnt qwqpg . tJlltthfipg. npnz pntpnuifiwtf1g fiJmph}l{l.g L. uwuuwltlmJihfi 
wqnmpg: U]lLfimJU dwuwfiwq up.2wtl.wJppg fihJlpwl.flwUgmu t npnzwl.Jll pw­
UwqmpJwup pptJ.wopll: ~tmLwpwp. ljwpqw~nphtntl upfintnpmp. hnup[l qw­
qwqmltlntl. ljwttbtll t hwufiht C02 -P. L Oz -P. gwUqwtlt hWJ1WPhJ1wqgmpJWfi{!: 
C~Uqnpntu. qwqwJpU lllt9.wtlwJp[1 lJtlllilt umpllnpuwt' wJu{l(ipCi C02 -It L 02 -p 
umqnuwJpfi qnuiwpf! 4tltfip 21 %-pg gwb-p: C!-wqwqmfl2 pwqwfippg wpmw­
ppfi up2wtlwJJ1 pwtflwfigwc} qwqhp[! htnwgtl_mu tu umwfigpwJpfi oqwluwn­
ti}llll utt2ngnq: I).}l~mqlln(i qwqwqmp~uhp[l tnhqwqnptl_mu hfi lughpp.g rp:lLJlU 
hwtnmq ubCiJwqmu: 

vzijwo m}ltqp qwqwqmf1W. [1fitnpnlf.l:J qwqwpwl.flwUght}lntpJWUp 
oumijwc) pwqwUp[! tqwmpwumtl_wb t uP.tP-4nCiwJpfi ttwumnUhJ1lt9. npfl 
pwtflwfightlmtpJmfi(! Orr L C02-P. fiqwmuwup punpnztf.mu t 1:6 bwpwpt­
JllllJlJWUp 2hpuwutnlu'iwUwJpU' 0 ... 30°C-P. uwhuwufit11mu: 
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«Un:}>}ltmpw» ilwlJ.u}lz}l qwqwqm}llfihpJ! Gwfuwmbmj.wb tfi 50-}lg !l}lulL. 
850m IDWJlliilntpjwilp l.llUlJtwuwnfiwpwfifihp}l hwilwp: l}.pwfip }1 tl.}l6w4.lt tfi 
J:ughpnt!ltqwhtqwfiht3-6% C02 L. 0 2: • 

P.fi~tqhu wutJ.hg . 4.}lpwntJ.Ill1 qwqwpw$wfigbt}l pwqwfipp uwqhphul! L. 
J:ugp upfintnpm}lzp2WfiwnntpjntU{! qwJ:utJ.wb hfi UJWhtqwfitJ.Ill11iPhpp}l mbuw­
I.J.}lg : Op}lfiwq, hwztJ.tJ.wb t. np 3°C-}ltqWJUWUfihpmil tqwhtqwfitllll1 q.ntqhfi 
l}.b\lJ.zhu fulldnpp tqmntqfihp}l 1 mnfifiWJp hwliwp hwpqwtJ.np t 0,6 u2 pw­
qwfip}l uwqhphu L. 5t/pntqh wpwqmpJmfi: 

U"Jntu m}llll.]l w<)fuwppm qwqp l.J.twfiplfihp}l hwutuwmmpJwilp llP:}>m­
q}lnfi qwqwqm}llfihpli muhfi up zwpp wnwtJ.htntpJmfifihp. npnug}lg hfi' qw­
nmgtJ.w(}pwJ}lfi tqwpqmpJntfig. tubpq}lwJp PPl bwfuu[!, tv}ltbfi}l L. WJL pmpw­
tlhm UJntphp}l hbnwguwa hfiwpwtJ.npmpJntfi(!: UwlJ.wJfi, }lultqhu L. WJL uwp­
php. llP:}>mqlmfi qwqwqm}llfihpJ! L.u mfihfi pwgwuwqwfi 4Ill11ihp' l)llWfigntJ. 
wllhuwp}lfi t hwilwptJ.mu wnwfi6}lfi Od1 L. COd1 U(WpntfiwqmpJwll qwpqw­
tJ.npntli(! L. fitqwumwtJ.np qwqwJ}lfi nhd}lup hwumwmilwu hpqwp mL.nqmpJnt­
fiJ!: UwlJ.wJfi WJU phpntpJntfifihpfi twqwfi lhfi L. WJ<til l>pwfiupwJp uwnuw­
pwfifihp}l ilnm 1/3-{! (300-}lg wtJ.hl) qwhwtJ.npqw<) bfi q}l:}>mq_lmfi qwqwqm}ll­
ubpntJ.: 

«4ppuqhfiuwz» upwtJ.npuwfi «i1liPU» qwqwqm}li[! hfiwpwtJ.npntpJntfi t 
J!U6bnmu Od1 L. COr}l tqwpntfiwqmpJntfiJ! l}wpqwtJ.npbt }lpwp}lg wllqwfu : 
UJq uwpp}l utuhliwll pbptJ.wb t fiq. 83-mu: 

232 

olJ.. 83 . «i1UPU» uwqu}lz}lllP:}>mqlmu qwqwqm}ll}l uJ:uMwfi 
(«4p}lnqtuuwz» q.uU) 

1 - {Jfiurnpnuwqwfi pwqwupwJft£i qwqwqrnft.! uwpp, 2 - tfwljmmtfwJftfi 
UJDUUJ <l<l'&- 3, 3 - tfw{JnmltfWJftU: UJntfUJ- <l<l'&-6. 4- wnwligpwjftli OIJW· 
Juwnfi/J! U<l'& - 4, 5- qblirnpnliw}umJu <[f). - 2 OIJWfuwnfift.!. 6- hftiJPwt/­
tft[J 1/Jwqwli, 7 - qwqwjftli tiftpwt/WJPP wtfrnntfwrn [Jiupqwtfnptfwfi 
hwfiqnl)gfifip · qwqwtjlnjuwliwljft,!tibp: 

UmnpL. phpmu bfip «i1liPU» uwqu}lz}l qwqwqm}llfihp}l mhJufi}lqwqwfi 
p fimpwq}lpJ!: 

Ulitl.w finui 11 ~UPU-3 ~UPU-4 ~UPU -S 
Uwnfiw_jtwfilt ()wtlwm. m 300 750 1000 
Uqnw wpmwqpbtm hqnpm~Jntfi(!, 
u3/dwu 

17±2 22±4 30±4 

(a-pqwbfip IJ.wpqwt}npuwfi uwh- 3-10 3-10 3-10 
uwfifihpn. % 
U()fuw~~m qwq}J ljwpqwt}npuwfi 3-10 3-10 3-10 
uwhu.% 
4wpqwt}npuwfi 6zmm~Jmfin.% ±I ±I ±1 
Uzfuwmhtm ml.n•:rJUt~Jmfi(! . mw- 20 20 2o 

.I!h_ 
Shqwqpuwfi hqnpm}}Jmfin, lt~m 17,2 28.2 28,2 
ttbiJ.mpwtfihpqpwj}l opwqwfi mb-
uw\}wpwp bwtuun. l.t~m. dwu /m- 0,02 0,015 O.ot 
/<>I!_ 
.2nlt bwtuun. tltlltlt 0,4 0,72 0,72 
Owt.Pu~uu 1495x890x884 l500x7J2x864 !500x712x864 

fihuqwfi~wJ}lfi hw6qntJg}l IJ.z}ln(!. 300 315 315 
lt.q 
f<h.uqwli~wJ}lfi hwfiqmJgfibJlp J!W· 5 6 6 
liwl.m. hwm 

trnuqtJ.w pwqwp}l q))tqnqpwl}Jwfi UJUUIU\PWfi~wpbqhfi}l pwqwJ}l uwn­
fiwpwfimil «i1liPU» qwqwqm}lilt $np6wpqntlit! pwgwhwJmhg u}lzwpp pw­
gwuwqwfi l.J.Ill1uhp. npnfig}lg qwpL.npwqntJUJ! fugbp}l hbpubm}lqmpJwfiJ! uhp­
lJ.wJtu9tl.Ill1 J:u}lum tqwhwfi2uhpu hfi: 

8.2.5.6. WU:m/_ uwrzitwrwuulJftU juqhrft 
2whwqnrlniwu wut/_swuqntpJwU ljwunuuhtJ! 

UntJ.npwqw(i uwnfiwpwfiwJ}lU J:ugbpnui wzfuwUltUlfihp}lll qwpnq t 
utqwnUwt upubtm. ilbJ:uwfi}lqwqwfi tJ.uwutJ.wbp umwfiwtm. fugmil t.}lwlJ.tJ.wb 
ufiwtnt L. WJl lll tujfipw(i ubb tJ.mwuq: UwlJ.WJU lJ.WJ1QWtJ.nptJ.Ill1 qwqtuj}lfi 
upfinlnpmntJ. fughpmli wzJ:uwmhtliu UJhmp t q}lmwqght. np WJJ} m}liJ.l11 tJ.mwu­
qlifi wtJ.hli.Ufimu t (iwL. WJfi . np fugll upfintnpl.llJ! lll.]lmwfip ~t zu~hlllt hi.UUI.UJl: 
UJq tqwm6wnntJ. UUJtuuwplJ.Ill1 tuUouwqwqilJ! tqbmp t wUgu}l hwmmq hptu­
hwfiqwtJ.n{UltU: 

q.wqwqbuhpwmnpwj}lfi mhqwlJ.WJWUpfibp}l hbm wzfuW\JUUlUh}l[! ptug}l 
hpwhwfiqwtjn{Ultu}lg tqhmp t mfibfiwfi hwmmq pmJtWmtJ.ntpJwfi tJ.lJ.wJWqtuti 
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tlwm{nq qwqhpp hhm wztuwmhtm hwowp: Ulihfi mwpp ummqmu bfi WJll 
uwpphpp hbm wzfuwmnqfihpp qpmh\lJ.pfihpJ!: liJIJ ummqmtlJ! ijwmw}mtu l: 
uwnfiwpwfip qb\.iwtlwpmpJntfiJ! qwqwJpfi mlimhumpJwfi uwufiwqhmp hhm: 
0-ntnwmtlntpJWU hp\.iwpwgliw(i uwup(i Gzmli t \.iwmwptjmli tl\.iWJW\.iWfintli 
qwli qwqlitlmll t wpawfiwqpmpJntfi : UzfuwUlllilfibpp qpmhl.}lpfibpp u mfiw­
qmpJmfifihJ1p ummqliwfil! qmqwhbn fipwlig hhm wlig t \.iwgqnui htuUlllt\.i 
qwqlltlwb- bpwqpntl utWPWutllmfip. npmhq lizw\.itlmu t qpwpfihpp J!fipwg­
pmli qnp.b"nqmpJntlilihpfl ufuhUwli : 

l.rQ-lf-ntl}ugbJ1jl hhpuhmpqntpJntfiJ! ummqb\lJ.u. hpp }ugmli umhqbqmu t 
250 qlllw hwqhuwt 6lizmu, hp\plt uwufiwqhm uthmp t qmfiqhfi tugmu, pu\.i 
hppnpqJ! qnwfi @mwfigppg uthmp t WUJ!fii)hwm hhmhp fipwfig qnpbnqmp­
Jmfifihpf1fi: liJq J!lipwgpmu ~bli pmJtWtnptlmU wzfuwtp.wfipfibp, npnfig 
hhmhwlipnq qw{lllll hli wnw2wfiwt tlliwuwqwp qwqhp: 

lJ112wfigpmu. qnlihpp tlhpumli . uthmp t mhqwwtlwb !Pfibfi tmuwJpfi u 
llwJfiwJ!IIi wqqwlizw!i mqnq uwpphp. npnlig qn6wqfihpJ! U}hmp t \lJ.lihfi fugp 
fihpumu: 

Q-wqwqhlihpwmnpwJ!Ifi mhqwqwJwlipp qnpb'wp.qmUJ! UJhmp t \.iw­
mwp@ UIUJmwuJ:uwfiwmm uwufiwqhmti ijnquflg : liJq J!fipwgpmli }ugmli n~ 
np ~UJ.hmp t qmfil.{lt: StqwqWJWfip'[! zwhwqnpOD.q liwufiwqhmJ! qhu du.!UJ! 
lib\.i UJ.hmp t qpwligmufihp 4.wmwpjl uwmJwfimli' oqp. h qwq}l t':iuzuwfi . qw­
qwJpfi utt2wtlwJplt h hnqwgfinq 211lt 2hpliwump6wfip liwuttfi: chnun lih\.i 
ummqqnui t J:uglt upfintnpmntu COrti u 02-lt UJ.WpmfiwqmpJmfiJ!: 

uph zwhwqnpbliwfi J!fipwgpmu umtqbtlmu t qpwp.wJltli pp.w@6w\.i 
ijwu qqwgqmu t qwq}l hnm. uwppli wfiup2WU}hu wfi2wm\j_mu t: <\-wqwqb­
fibpwmnpwJpfi pw<huuumfiplt qnwli tlJ:lw h fihpumu Uihmp t tllw\.igqwb" Jllfihfi 
htuUlllt\.i qpntpJntfifibJ1' «4nqufiw4P UWM\}wfig . UntUlpJ! wpqhttlntU b>, 
«~bJ:uhp>. «'-lmwfiqwtlntl t' qwq t»: 

4Q-lJ-nq J:ughpp upfintnpmJ! UJllmwfi)l ~t uwpqm zu~wnmpJwfi hwliwp: 
UbJ:uwppm qwqll pntJlWIDJ1h!P utwp.mliw\}mpJntfil! uwnfiwpwfip wfiofiw­
ijwqult hp\.iwpwmh wztuwmwfip)l l!fipwgpmu ~Uihmp t qhp.wqwfiglt 0,1 %. 
UJ.Wpphpwijw(i wzfuwmwlip)l <huowfiw\.i' 0,125% h qwpowmu wzJ:uwmwfipp 
qtuwmu' 0.2%: ITlhmi! t hpzht. np u)12wtlwJpntll wb}uwppm qwq}l 36% - p 
UJ.WpntfiUJ\.intpjwli qhUJ.PntU WJll UplintnpmJ! zli~hl.}lu UWh{! tlJ:lw t hwufimU 
WUUP2Wtqhu, 9-12%-lt qtuwmu' 30 pnUJ.h)lg 1 dwliqw {!fipwgpmli : uph lilt-
2W\j_WJJ1lllU 2-3% C02 ijw. WutW opqwfi)lqli)lqpw pnqfimli t qfiwuw\}wp wq­
qhgmpJntfi u}l pwfip dwu Wjq llP2WtlWJJ1lll0 l.}lfihtm qtuwmu: COr)l Wo L. 
11J1Wfipg UJ.W\.iWU JllfihttU. qhUjpntU 6 duJU wzfuwmhijm Wlllll12W\.iWU l.{ltt':iwlj}1 
qpw pwgwuwqwfi hhmuwfipfihp \.iwJ1lll1 hfi ~Jllfiht: lfw)lqnt opqwliltqUJ! w­
nwfig pwgwuwijwfi hhmhwfipfihplt \.iWJ1llll t qpliwfiwtlif12wlJ.wJpnlli pptlwb­
fil! 17% -)lg n~ utm\.iwu \llUlJ:llltfiwijmpJwfi qhUJ.Pmli 6 <huopg n~ wtlh\ll 
qmlitltwu: Ufiafiwijwqlip limmpJ! uwnfiwpwfiwJpfi ]umg L. wzJ:uwmwUpfi 
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wJfimtq pmnwmpqmu t tugmu ppl{wbfip 18%-pg n~ UJ.W\.iwu UJ.Wpntfiw\.imp­
JWfi qhuwmu: Uliwgwb qhUJPhpmu. hpp ]ugnui wn\.iw t -qq_lf, WJfimhq \.iW­
ph\lJ. t Untmp qnpbht tlpUpWJfi z!i~wnwqwfi UW)lpbpp, O)lpfiwlj. wlj_l{WtUJfiqp 
oqmwqnpWwfi l}UUJPntU, npnfip WUJ.Ulhnl{mli hfi 30 pmqhp wzJ:uwmwfip : Un­
tlnpwljwfi hwljwqwqp oqmwqnpbmufi wfipuwum t. npnl{hbmL. WJfi W ljwJ1lll1 
pUlpopwgfiht Orll UJWpntfiwljntpJntUJ!: gwgp wljl{wtwfiqpg uwnfiwpwfimu 
Uihmp t wutfi ubqul{wb oqnl{ W9I!WtlnJ1l{Wb qtwfiwfinpUhJ1. UIWhhumwjpU 
'l}:luwlj. 50u bp\.iwpntpJwup tPJ14.WJ1Wpwljwfi lllwpwu, tthlJmJ1wuwpmljngw­
Jpfi lUlUJ.Ulbp U WJl qnpb"ppfibp: 

Pntnp J:ughpp qnfihpp tjpw tqhtnp t tllwljgl{wb wup qpntpJmfi J:ugp uvun­
JDilm!I ljwqup. uwupfi h «lfmmpfi wnwfig 2fi~wnwljwu uwppp wpqhJtJ.mu b>. 
}lfi~UJ.hu fiwu oqfintpJwli hwuwp wuhpwdhzm qbqtpmj wplJilPlJ: ITlUlllutPWfi-
2WJ1hllhfip lllWhlllwuuwu l!fivwgpmu npwlJll ummquwu, fiumzuhpp ~bJ:lguwu 
h WJL fiUiwmwljutpnl{ pntJL t mJ:ltjmu ummp qnpbht htputmp\.i qnwu fih­
p.wugpntj n~ UJ.Wljwu. pwfi 2 hnqnt, npnfip Uihmp t mfibuwU qnpbnq wqtjw­
JWfiq: UpJlllPilJ! UJ.hmp t hhmujl Upwfig wzJ:uwmwfippU wupg u l{mwuqp 
qhtqpmu wuup2WUihu up2ngfihp 1:\hnfiUlp\.i}l fipwfig t}lplJbtm hwuwp: 

lughpntu wz]uwmwfipfi wtlwpmhtnt9 hbUlll htpubmplj tllw\.il{nq qnwu 
'l}:lUlWUQpp qpUWQ tnUqWI})ltjntU bfi lllWhutWfitjnq UphppP, (iumzfihp. npUJbUqp 
J:untg'[! WUJ.Whhpubmpijwgfihtnt hw6wfuw4}l wUhpwdhzmntpjntU ~WllW2Ul­
fiw: UJfimhtmh qntnl! finppg htpuhmpijwgl{mu t. ummql{mu t J:ugp upfintnp­
mwJpfi ijwqu{! u wfihpwdhzUllltpJwfi qtuwmu ljwpqwl{npl{mu: 

8.3. ~sntJU!Wb2wrhqh\J)lll}mhnJ.wbuw\J \Jnr 
DUlflDl)lJDt\Jbbr 

1Tlmmqpw£i2WJ1hllh£ilt bpljwpwmu lllUlhUJ.wfiuwfi l!fif}wgpmli npwlJll 
wuljliwfi h pwqmuutpp fil{wqtguwu mqqntpJWUJ! hhmwqntnntpjntUfihp{! zw­
pmuwljl{mu hfi : Unw2wpljl{mu bfi finp h ljwmwphtwqnpbl{mli hfi wl{wfiqw­
\.iwU hqwuwljuhpJ!: C}.pwfig)lg hjlzwmwljuw!i tu wp<twup. pmwtwgp 6wp­
mwpwqtm ll . gnunlipp hwliwljwJ1qjl tughJ1J!, qp.uwuplj qwqunl{ ljwpqwl{np­
l{nq qwqwJ)lU up2wtlwJPI! h WJL mh}uuntnqpwfihp: 

8.3.1. bnumg'l[mb ilm~ttuqmJpumu oqsmqnrbnuip 
UJ. sntfJPWU2mrhflliU}t UJ.WhUJ.mhumu sh}uunznqftmJnui 

QfiWJWb fipwU. ll)l tqUlntqpWU2WJ1hr\hUp UJ.WhUJ.UlUUWfi qnpbmu pnfiwg­
LJ.wb ownwqwJpfihpp oqmwqn}1bllwfi hUwpwtjn)llltpJntUJ! hbmwqmntlmu t 
llwllwpJW nwllfulw4tnlltlntpJwfi hwJmfiwqnpWwfi OJ:lqwuflg . liltfilh UJJdU 

235 



WJfi qwmtmu t I!Pl mwpwbqwb mbJ:utintnqpwfibp}l2wpp}lfi: tiwnwqwJpUwu 
mb):ufintnqpwti wnwtl_bt LWJti oqmwqnpbmu t qmbt wpqqbp}l. titwpbpwtiJnt­
pb1l}l L. odwfiqwq fiJmpbp}l w):umwhwfiuwfi. <l.Jlllll.Wmfimbuwqwfi tl_tiwuw­
mmfibp}lqbU ll!WJI!WPP· hnqwgqwb tl}ltiwqmu L. uwnbgtl_wb qpuwlllwmpwu­
mmqfibp}l ll!Whll!wfiuwti. }lfilll!bu fiwL. qwpum:t>}lJll, unJ:u}l, u):umnpp btwp­
c.\wquwfi qwtiJ:uuwfi qnpbmu: 

Umwfiqwpmwguwfi ti}lS?wqqwJ}lfi qwquwqbpUJntpJntfi[! (ISO) (npll!bu 
lJtwtitl_wb tiwnwqwJpfibp}l ~wl.jlwfi}lz t [!fiqmfibt q.pbm (q.p). tiwJ:ult}ltimu nti­
rpnfiqwb fi-wq-}1 tlmJ:uwpbfi : Ubq q.pbJl! hwtl_wuwp t 100 fi-wq-}1 ,1 fi-wqJ! 
hwqwuwp t U2W44.Il11 opjbqm}l1 q-}1 4Il11U}lg lJtwfitl_wb 100 tpq-p: 

UumtiwJ}lfi tubpq}lwJp oqmwqnpWwfi ti}lS?wqqwJ}lfi qwquwqbpUJmp­
Jntfil! (UU q.ust) [!fiqmfibt t uufiqwuphPV}l lmfiwgtl_wb ownwqwJpfibpntl_ 
uzwlJbtm hpufiwqwfi mbpu}lfiubp[!: -'1-pwfii! bu' nwqwwtmmbqwqnui (ll!whw­
bntibpp uwfiptwqbpbuwfi dwuwtiwq) nwnbulmwqnu.f (ufifiqwupbppp 
uwfiptwqbpbntUJ!. bpp hlt4.wfiqwb"pfi pwqmbppwfibpp pwfiwq[! hwugtl_mu t 
tiqwqwqntjfip) L. nwampbqwqnu.f' ll!IDll1ll.J!WUS?Wpbqbup tizwqntU'(! tiwnw­
qwjpfibpntl_. npp hbmL.wfipnqqpwfig ll!WhntfiwqmpJntUJ! pwpc.\pwtimu t: 

~bmwqnmmpJmtifibpJ! PamJg bfi mwJllu. np nw@muqmlt4. tiwnwqwJpub-
11[!. npnfip wnw2wfimu bti °Co -p mpnhuwfi dwuwfiwq. mfibti :t>mtiqpmnp­
upq hwmqntl}Jntfi: Oppfiwq, bpb ):utic.\npp ll!UIDtiJ.fibp'[! wphbumwqwtinpbfi 
qwpwqqbfi Monilia .!Tuctigena ufiqp Ulllnpfibpntl_ L. WJil tl}ltiwqmu 20°C UJWJ­
uwtifibpntti UJWhUJWfiqbfi 24 dwU L. WjlinthbmL. Uzwqqbfi 1 qq.p qnqwjnq 
0.23 L. 9.4 q.p/tlJlq hqnpntpjWUp, WUJW upL.!intjfi qnqwjp pwpc.\p hqnpntpjwfi 
qbUJPmU hptl_wfiqwgwb" UJUllllll.libpp pwfiwqmpjntfil! qqw\lmpb(i qtiqwq}l: 
Puq bpb tiwnwqwjpUwfi qnqwfi pwpc.\pwgqp upfilL. 2 qq.p, WUJW finljfi 9.4 
q.pJtlJlq hqnpntpjwfi qbUJPntU h}l4.wfiqwbpfi ufiqp UUJnpfibpfi [!fiqhwtipwUJbu 
lb!i qwpqwfiw: 

fl-wqntppqwgpwJp up2ngn4. UJWhUJwfiuwfi dwuqbmtibpp bpqwpwguwfi 
L. qnpnmmtibpp qpowmuwfi qpwqwfi WpqJmfipfibp bfi umwg4.bt b"ppwfip, 
qbqc.\p. btwqp. J:uwqnqp, wpL.wqwpc.\wjpfi L. ubpc.\wpL.wqwpc.\wjpfi UJIDnUltib­
PP L. up zwpp pwfi2wpbqbfifibpp mbuwqfibp uzwqbJllu: ~bmwqniDil11fihp[! 
J:unphmpq bfi mwJllu qppwnbtl.5-pg upfi~L. 3 qq.p qnqw: Uwqwjfi UJWpqtl_mu 
t. np 1.5 qq.p -pg pwpc.\p qnqwfibpp qbUJPntU npn2 mbuwqfibpp unm mbqp t 
mfibfimu qmJfi}l qwmwgmu. UJlllllWUup l}lwl}lqmu. pmpumfipp qnpmum. wti­
hwuw~wl.jl hwumfiwgmu L. WJL wfigwfiqwtlt bphntJpfibp: 

Y:wpmn:t>pJll L. unJ:up b"twpc.\wqmUJ! qwfiJ:ubtm fiUJ.wmwqnq pwqwqwfi t 
80-100 qq.p tiwnwqwJpmu: 

Cllmn1ll.J!WUS?Wpbqbfip nwqntppqwguwfi hwuwp qppwn4.Il11 umwglmtiwp 
mbqwqWJWfii!fibppg t lJ:-300-J!. npJ! pwqqwgw(} t Up pwfip pwdwfiumfipfib­
ppg: (fiq. 84): 
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II 

-~~~~~' ult.84. Cllmn1ll.J!WU2WPbqbfip nwqntppqwguwfi Y:-300 
mbqwqwJwfipp uJ:ubUwti 

I - UJWLnpwumft wpmwl)flwfipft UJWhlwm, II - OUJlipwmnpwjftO pwdwfi­
c[nzfip, III- Wlfuwmwfipw;ftu upwh IV- 6wnwqwjpcfw{j WIJPJDZpfibpft f!U­
rpnOcfwfi upu.ih, V- ppwcJwqwfi: 1 - [Jw]unl/]1 pbnfiwp{JJ], 2 - 6wnwqw;pt./b­
Jftp cfpl:ipp, J - DWDWCJWjpcfwfi WIJPJD!fl.' 

Y:-300 mbqwqwJwfipti mti}l hbmL.JWl mbJ:utipqwqwfi pfimpwqpp'[!' 
wpmwqpnqwqwfimpJntfil! 150\}q (lOqq.p) dwu 
nwnwqwJpUwfi wqpJmpfibpp hqnpntpjntliJ! 215000 q.p.tqq. nwq}uuu}l. 

60 c tiwnwqWJi)UWfi Wqpjntp'[! 0 

llUliJ.WfiltJmfi tiwnwqWJPPW ~wl}lbp'[!. uu 850x600 
wqmpq UWqbpbufibpp I!WfiW\}J! 2 
mwpwbntpJntfil! uwqbpbutibpp up2L.. uu' 

fiqwqwqmJfil! 
wnw4.btwqmJti1! 

110 
750 

tiwnwqwjpliwfi hqnpntpjntUJ!. qw):utl_wb" 
uwqbpbufibpp up2L. bqwb" mwpwb"mpJntfipg, q.pJqpq' 

UqwqwqntJfip qbUJPntU 12 
wnwtl_btwqmJfip qbUJPntU 2 

W2J:uwmwfipWjpfi J:ugp UUJqbpbUJ!, U2 30-pg Wqbt 
qwJ:unqp pbntiwpqqbpp PP4.1! 2 
pbnfiwpq!J.}l ~wl}lbpJ! , uu 
fitl_wqwqntJfil! 
wnw4.btWqtltJfi[! 

500x500x100 
500x500x500 

fi-wqpnwqmpq OWnWqWJ}}llUIJ!, bppbUfi nqmpUJUW!int2WqWqntj£i OW­
nwqWji)ntU[! L.u. qppwnqmu bfi mwpwjp uwfiptwqbpbtiwfi qnpb"mu: UJU 
qbUJPntU tiwnwqwJpUwfi qnqwfi qwpnq t hwufibt upfi~L. 20 qq.p-}1: 
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~UWJUlb upwu. np nlllqlmwl}mfnl. 6UlllUl(}UlJJ:lUhpml. UJ.Ulnt.Itplllfi2WPhqh­
(ip uzwljntU[! UlWUlU t llPUl\jWU Ulpl}JlltUI!. UW\J.WJU Untjfipuq qwpqwgwb 
hp\.J.p.fihruuu wJfi tWJfi mwpwbmu qtmL.u lP qmht: Ubp qwpb"fli!ntL UJ.WmnwnJ! 
\}WJWUntU t PUlUJ.UU UUJ.Wllilil.Uhpp l}wutuw\J.wt unmhguwfi . WJUUJ.UU tt WJJl 
uzwquwfi pwfil}ntpJWfi oh2: 

8.3.2. Oqnurugutuu u}l5!_ngm/_ UJ.ru.hnr.uru.ljmpJru.U. 
pru.r5rmgntup 

Oqnfi}l oqmwqnpb"ntU{! UJUlfl1ItJ!WU2WJlb.qfip ll}Whlqwfiuwu hwliwp w­
nW2WP\J.tl.ht t qhnL.u 1934 p: linw2WP'4tl.wb" l}Ilqwfi qwqlihl t 12uu

3
/u

3
: OqnfiP, 

wtumwhwfinq hwmqmpjntUJ! hfniUtlwb" t hqbt WJfi l}l.wumll tlPw. np hnwmnu 
ppqwaflfit!' 0 3-t!· hhztnnt}:ljWUp l!WJpWJtlmti t' tnWtn'll_ unqnpw4wfi ppqwb"P,fi ' 
0 2 L. wmnuwJpfi pptlwb"pfi ' o++ : ~tp2}lfiu mfi}l pwp<\p nhwqgpnfi wqmpqmp­
Jmfi L. hhzmntpJwUp nhw4gflwJp uh2 t umumu mwpphp upwgntpjntfifihpP, 
hhm' UmJfi pqmu qhfiqwfip opqwUpqufihplt \Jwqujl uh2 umfiilll uUJ!Imw\Jmg­
Uhpp hhm. npp hhmL.wUpnq qhJ12flUuhpu qwqwpntu hfi ufiwt qhfiqwfip opqw­
fipqufibp: ~fiWJWb" WJU wmqwpbqnui qwmwpqwu pwquw~Ptl w2J:uwmwfip­
uhpP,u . oqnfintl li}Whtufiw\JntpjUlU pwpopwguw(i wptnwqpwqw(i l}l.npobpt! 
qpw\Jwfi w}Ullntfip ~bfi tn\l_bt: 1Tlwm6wnfi WJU t. np UfllilL. WJdU pwgw4WJntU 
hfi uwnfiwpwfiwJJlfi tughpntU oqnU!lll}wpmfiwqmpJwfi ull~ ph 2wm nzqppm 
npnzuwu 4wu qwpqwqnpuwu huwpwqn{llllpJmfiUhpJ!: gwgp qpwfillg oqnup 
pwpop nwuwqm~JntUI! hwUqhgfimu t limJfifJ.u\J pwgwuw\j_wfi hhmL.wfi~Ub­
pP,: U}lw4 wulJ.lwphq[! . npmhq oqnfiwgnuil! mhq t qmht. qw uwnfiwpwUwJpfi 
tugtpp L wJtzhfiphp}l wtumwhwumuU t. npmb.q oqnu}l pwfiwqmpJwu npnz 
~w$nq w!lht\JWU lJ.lWqwu tPUOU! tlmwuqwqnp ~t : 

lJnm nwnn}ll} qwp wnw2 mhtufinJilqfibpp ZP2Wfimu wqumq pwp<\pwg­
qhg. WJUlJ.lUU \Jn~tl.wb . «tPS»' tth\Jmpnfilll pnUWJPU mhJ:uUntnqpwjp zntP2l!· 
DJlt! n~ WJtltG2 tp. pwli umJli oqnup oqmwqnpauwu mwpphpwqlih{ljlg uhq[!: 
UJUUJ.bu \Jnltlwb". oqwJpU pnfifihii' wtpnpnfiUh{l. umwgqmu tP,fi tth\tmpwqwfi 
ll}WPUJ.ntdfihpll hhmLwUpnq: liJq wtpnfmulihp[! oqwtuwnfip~(ihpp up2ngnq 
uqqmu hu J:uglt upfintnpm: Pwgp wtumwhwfiP,~ hwtn\Jntpjntupg qpwqwfi L 
pwgwuw\Jwu UlQDwtl.nptlmb wtpnpnUfibpl! gmgwptpht hfi liwL. ~}lqpntnqpw­
qwU wqqhgntpJntfi. qwuqwqbgUhtntl. hwumUwguwfi ll}PllghuJ!: UwqwJu WJU 
qhuwmu L.u wtpnpnUGhpll pwfiwqw\j_wU npnzuwu L. \Jwpqwqnpuwli hwpgh­
Pl! ufimu b(j nma4wb. llPt! L. ll}WtnOwn t hwfiqpuwfimu WJU mhtufintnqpwj}l 
J.Wpnpwmnp tllm1Pg wJfi qnqu ~wfiguhtm : 
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8.3.3. LIJ.tuhUJ.tuUnui gtubr upun1nrsru.j}dt. li'U2uru.u 
UJUlJriru.uuhrnt.u 

~hP2PU up pwfip mwufiwujw\}fihpp l!UJ:lWQI!ntU UJ.Ulnti]_J!WU2WJ1hqhfi}l L. 
b"Wflp\juhpp utWhutwGuwfi l}bfiuWI!flUpwl}lllfi hbmwqnmntpjntfifihpf! hwfi­
qbgppfi finp mttufintnqllwj}l uzwquwun: lijfi hpufittwa t lqWhlqwUqnq uphp­
~p· tugmu upUntnpmwJpfi glllbp nUzmu umtqb"htm ww: UJumhq}Ig ttlJ.lmh­
lJ.lwfiuwU WJU hqwUw\}[! umwght t hplqnpwpp\.J. (gwbp nuzmu) wUqwfintUJ!: 
SttufintnqpwJ}l qpmw\j_wU hpuUwtlnpmUJ! \J.wJwUmu t hhmL.JWtmu: lllmmq­
Uhp[!. pWU2WPbJthUJ!. buJ.qp\jfibpJ! php~whwtlw~P,g hhmn zwpmfiwlJ.htntl 
ufilllt\}hfiqlllfilt opqlllUpqufitp. lllJl qlllqbpp. hhm hwuwmbr]_ tuglt lipfintnpm hu 
wpmwfibmmu tpflthfi: UJU tl.hP2flfiu. qnunw\j'IJbtntl npnzwqp. I!Wfiw\jmpJwup, 
\J.WPilll t hwfiqbgUht flUI!UwtupwUfll nhw\J.gP,wUhpp. qqwtlmphU wpwqwglib­
tml hwumuwguwG uumghuJ!: bph UlJfl tppthlif!. flUlll}UU (iwL. UjntU qwqhpJ!' 
tvfltWJpfi UUJ}lpmn. pwgwtuwJJlU wmth}lq£!. ~wnfihqhfin hbnwgqmu hfi n~ 
upwJU ll}WhlJ.lwU4Illl uphppn ZP2WlJ.lW\llilll up2wtlwJpltg. WJL lill2P22WJpfi 
mwpwbmpJmUpg . WlJ.lW hwumUwguwfi qnpbnqmpJWU wpwqmpJmfin L. qpw 
hhm qwll}tlwb pwgwuwqwU hpL.ntJpUhp{! qqwt}lnph(i Uqwqmu h(i : bph \Jwp­
qwqnp4Illl qwqwJpu UP2W4WJiinq uwnUwpwfiwJpU tughpntu tvltthup pwuw­
I.J.ntpJmUn uwufiw\llmphU hhnwgqmu t C02 -p '4twfip~uhpntu mhqwtlnpqwb 
w\jm}l\l.wgpwa watuntt . Wll}W GmJUI! w lJ.wphtll wuht lifl2P22WJjlfi lilt2w4wJ­
lmtu \j_mmw44wb" tpflthG)l uwupU: liJq qhlqpntli pwqw\j_wfi wqqhgp\J. qn]lb"nU 
t hwfiqpuwfimu ll}WhlJ.lwUuwU tughpnui umhqb"4Illl lipUntnpmwJliU Unupw­
gmli[!. bpp lilJ.2P22WJpU wqwm mwpwb"ntpJmUpg qmpu t phpqmu tvltthUJ!: 
liJu mpUJ!I wnw21IU tugP. wpmnUwqflp£! lJ.lwm4wUmu t wuhpplJ.wgp 
U.lll.gmpqpU "(1967p.): liJq tumg{! fiwtuwmhutlwa t awrt}lqUhpp, mwpphp 
pwu2wpb.qhU}l L. WJL uphpp}l UJWhlJ.lwfiliwu hwuwp: 

.t.wJWUIDWUnui WJU $np<\hp{! UlllW2}1U{! qwmwphg .t, . .t,wpntpjntUJWUJ! 
tuu<\np}l L. mwU<\p mwpphp unpmhpp tlJlw: gwgp fipwlipg , np fipwfi hW2Ilil.­
qhg UUlWUWL llllill\J.WU Wpl}Jntfip gwbp upfintnpmwjp(i 6Uzow(i UlWq Wjq 
ll}UllltllUUpJ! hpqwpwmL. lqWhhtJtu uw I.J.wmwphg uh4 WJt finpwumb"ntpjntU 
L.u: .t.wu4wuww t. np tugtpp hbpuhmp\J.mpJwfin fih{l\JWJW9tlilll ll}WhwU21!· 
hpp tunupJ! qfimu t tlw\J.mmu umbqb"htm L ll}Whlqwlihtnt uwu}lu, znzw4J.ht}ln­
{lhU pwp<\pwfimu t : l"tuq $np<\hp[! gmJg mqhgpfi. np wUJ!UI]b.wm ttw\J.mmli 
lllWhll}wUhtm \Jwppp[! pntnpntl}lli tt ~\J.w. npnqhhmL. tppthfip pwUw\J.mpJntU{! 
!lmwUqwqnp zhup t hwufimu lJ.ltnntiJ.fihp{! ll}WhlJ.lWUow(i qfihJm npnzwqp 
dwuqhm}lg hbmn. npJ! hwmlJ.wuzw\j_wu t hwumUwguwu mwpphp $nqhpntu 
qmfiqnq mwpphp unpmhpp lllllllltllfihpp hwliwp: Oppfiw\J. tuu<\np}l zwm unp­
mhpp hwuwp WJI} chuliwUwqwhwml}w~ mwmwul}mu t 7-12 optl.w uwh­
uwufihpntu: .t.hmL.wpwp lipfintnpmp finupwgmu \jwpbtll t umbr]_b"ht WJI} UntjU 
lJ.lWJlphpwqwUmpJWUp: PU\t ufiwgwa muuwfiw4whwmqwamu tughpmu 
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utwhutwfitl_mu t Uutwumwtl_np (fiwluopn,p ,~zwql{wb) 4:Q.lJ: 
~pUJ.npwp}llJ. inlwfiwqnlj_ utWhutwfiuwfi Uwppp UfubUWfi, llJ.l(! Uzw4bt bfi 

thh uwufiwqbmfibpf!, pbptl.wb t fiq. 85-nui: 

3 

L.lJ.. 85 . 5wb"lt6Uzuwfi mwq pwpu luuupti UJ.Whutwfiuwli uwp.p}l ututulllfi : 
1 - UjWhUjwUtfw(i hliptflimftq mwpni/DlPJndi{i/ip, 2 - 1/wqmnufwJft[j UJOUUJ, 3 
- lfwqnmztfwJft[i mwpni/mpJnz(i, 4 - !pftzmp, 5 - pwzfuftl 1/whwu: 6 - 1/w­
qnmztftf/imp, 7 - pwzju/11 hw!fwpwfunl/n!fwq, 8 - qwpqw!fnpnl/ tftwqw{i, 9 -
tzliqmpwt.fwquftmwJftU tftwqwli 

Pfil UJ.hu hphntu t pbptlwb- utubUwJP,g. UJ.Whutwfiuwfi hwuwp fiwtuw­
mbutlwb- hbp.ubmfllt tlJ.wlttlllil l.t tlwitmmtif.lfi ql:tuwgllll mw[lllllntpJmfifibpntu 
hfiwpwtlnp t umbqbbtlt UJ.WhUJ.wfibt mwppbp funpntpJWfi l{wqmmu: Uwpp{! 
l}lnpowpql{bt t Lbhwumwfimu l.t qnpb-fiwi.J.wfimu wutwgmg4bt. np ufi.qlli.J.ll 
uJwfi 25-60uu 6fizuwfi qbUJ.PntU b-wqplJ.fihpll utwhutwfiuwfi ml.tnqntpJntfil! 2-3 
wfiqwu wtl.htwfinui t : 

8.3.4. tPntjtn}uwqm~ qmqunt/_ IJw.rqwt/_nrt/_nq 
qw.qw.Jp~ uft2wtlw.Jr ( qp~mujlq frqu) 

4:q_lf-nl[ uwnUwpwliwJpU fughp}:t mblufi}:tqwqwli l.t qwnmgtlwb-pwJllfi 
wnwfidfiwhwmlJ.ntpJmfifihpf! pfifiwpqhlflu uhfip }unumu tltfip tuJfi uwulifi. np 
I}liwqwfi wpqJmfip uwwfiwtm hwuwp wGhpwdhzm t hUwpwt[np.p.U ~wl}l w­
pwq umbqb-ht lt UJ.Whutwlibt ml{Jwt opJbqmp hwuwp Uutwumwttnp 4:q_lJ: 
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Iunupl! qfimu tp WJU uwupfi. np qwqwJpfi up2wtlwJPl! utbmp t l}lfihp qwJmli 
utwhUJ.wfiuwfi pntnp dluuwfiwqwhwmtlwb"fibpmu: UwqwJfi hbmwqnmmp­
Jntfifihppg UIWJ.lqt1hg , np uwfiptwpwfiwqwfi tll~wgmUJ!. ltlnp pfiwlj_w(i lJ.n­
JllllUUlJ!, !\lllq}mtnqpwqwfi hlnl_wfil)IltpJntfifihpJ! qqwJ.lmpbfi fitlwqmu bfi. }luq 
WUJilWUpWJ}:I(i WJt Wpd\ufijlpfibpfi tutl_bl.P ttutl_ b(i tqWhuttufitl_mu. bpp lufionpp 
UJ.UlDUl_fibp.{! ZP.2WUJ.WUli1Il uplintnP.tnl! UlJ.<lJ!ntU tqwpmfiwqmu t 20% C02 
(unm 10 optl_w {!fipwgpmu), 5-10% 0 2 (ufiwgwbl! wqnm). W.Jfimhbmt. wtl_b­
tnflll C02-I! hhnwgtl_mu t. tugmu umbJt/)"tl_ntu .qwuwqwU ubpolinptiwt qwqw­
Jpfi Up2Wl{Wjp lt WUbfi 10 OJ.ll! ublj_ wfiqwti 2-3 OJllltl. finppg pwpopwgtlmu t 
COr}l tqUlplltliUllJ.ntp]ntfi{! u}lfi~l.t 10%: liju bJj_wfiwlJ.mt uttuhtqwfibtlm lufion­
pp l}lnpowplj_l{wb" unpmbpf! gmgwpbpbg}lfi fintjfiwfiuwfi npwlJ.. flli~tq}lu}lli h}l­
tqnpwp}llJ. hqwfiwqnl{ uttuhuttufitlwb" tqmmqfihpJ!: 

f'\fi~tqbu hpLmu t UqwpwqpntpJntfifJ.g, Jl}lfiwtiplJ. qwqwJpfi tiJt2wllwJJ.ll! w 
tqwhwfi2mti wwgmg}l)_ uwppwl{npnttifihp. W. pwp.qwgtlmti mhlulintnqltwqwli 
UIIIDghul!: O.pnz ~wl}lntl. wll_htwlimu hfi zwhwqnpWwfi bwtuutp{!. uwqwJfi 
tlJ.lwfi~ b-wb-lJ.tlmu hfi tw4 tqwhutwfi4I1Il npwlJ.ll hwztl}lfi: 

'1-}lfiwu}llJ. 4Q..lf-mu l.t h}ltqnpwp}lq utWbutwliuwfi mttufintnq}lwJmU 
.qhnl.tu qnJntPJntfi mfibfi amentwb" qpmwmblufiplJ.wlj_wfi L mhlulintnq}lwqwfi 
h}:uiUwhwp.gbp: 

lllmnll1.Plllfi£wp.hqbfip hplJ.wpwmL utWhutwlimul! pwpu @6wlJ.mu utW· 
hwfi£mU t fiwtuopnp uzwql\wb mbtuUntnqpwqwfi nhdpufihpp tuumwqntJfi 
utwhutwUmu: l)wlJ.wJU IlW l lt !izwUwi.J.mu. np WJ.Il nbcr}:tulihpl! t}lnl}lntuuwfi 
blipwqw lhfi dluuwfiwl.lll {!fipwgpmu. lJ.wu nbctflufihpp nlmzwlJ.ll uwMwlifib­
JllltU tuwtummU{! qwl.lilll t hwfiqbgG.bt Ubb- qnJllllUUlG.bplt: lunup(i WJU Uwup(i 
t. np ltfilpwfi 6zqpp.m t I!fimp.tlwb" nbdltul! l.t llfiwwu npzm t wJfi tqwhutwfi­
ttmu. WJfipwfi ubb" t UJ.UlhUJ.WfiUwfi qpwqtufi WMJntfipp hWtltufituqtufintpjnt· 
fiu : Um[npwpwp uwnfiwpwfiwJP.fi hwuwwpJ:t wp.mwqpwqwfi zwhwqnpb-ntUJ! 
tibq-bpqm ubqnfi):l J!fipwgpmu mhtufintnqfihp.llfi hfiwpwt[llJllll}lJntfi t I!fioh­
nmu l}lnpo otmp phpbtm mllJwt ml:iuwi.J.ll qwu unpmp. pbp.pP, tqWhll}wfiuwfi 
wnwfidfiwhwmqntpJmfifihptl 4hp.wpbp.Jtut= l:Jtfihtntl ubtlJ.wqwfi l}lnpdltg' 
mhtufinpum nbd}ttifibp}:t ub2 qw[lllll t umgfiht npnzwi.J.ll l}lnl}lnfuntpJmfifibp' 
UJ.Whutwfibtn4 J!fiqhwfimp uqqpmfipwJltfi fizwfiwqmpJntfi mfihgllll UJ.Whwfi£­
fibp{!: ~bml.twpwp umnpl.t phpt1wb- mbtufintnq}:twqwfi nbd}:tufihp{! ppbUgp.g 
fihplJ.wJwgfimu bfi WJfi fil[wqwqntJfi Uutwumwtlnp UJ.WJUwfifibp{!. npnfig 
utWhUJ.wfiuwfi qhUJ.Pmti wutwhntltl.mu t pbpp}:t utmhutwfiuwa wpqJmfiwtlb-
mmpJmfit! (wq. 31): · 
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l!Jymuwlj 31 
tllumUJ.Iibpp h J!WU9W[lbqbfip UJ.WhUJ.WUUWii liUJ.WUtnWl}np 2hpUwump6Wfi{!. 
hwpwpbpwqwfi tunfiwtlmpJmfiJ! h UJ.WhUJ.wfiuwfi unmwtlnp mLruJmpJmfip: 

.2hpuwum).t- <!,wpwpbpw- lllwhUJWfi- Uwnhguwfi 
UlhJ.wfimU£! 6wfi£!,°C IJ.wfi J:unfiw- uwfi mltn- wuhfiwpwpdp 

tJ.nt}}jntfi(!, % IJ.nt})jntli[! IJ.hm£!,°C 

fTJIIJDUJ 

Juliann -1 .. .4 90-95 1-12 wuhu -1.5 
Swfid -1 .5 ... -0.5 90-95 2-7 wuhu -1.5 
UhnuLh1 -0.5 ... 0 90 2-3 wuhu -2.0 
Gflp.wfi -0.5 ... 0 90-95 1-3 )WJIWJ} -1.0 
'l.hqa -0.5 ... 0 90-95 2-47Wt!Wil -0.9 
Uwtnn -0.5 .. . 0 90-95 2-5 7Wt!WJ} -0.8 
L.mn 5 90-95 2-3 willtu -3.0 
{Jwfinwnhfi 1...2 85-90 2-3 wuhu -1.0 
l..wpjlfil' 2 ... 3 85-90 3-5 wutm -0.9 
4pmnnfi 2 ... 3 85-90 4-6 wupu -1.4 
fuwnnn uhnwfih -1...-0.5 90-95 1-6 wuhu -2.1 

Pwfi9WfJb17bfi 
4wpmn!lllll mhnummu 90-95 5-10 wuJm -0.6 
q.wown 0 98-100 7-9wdhu -1.4 
tiwl.tfiqhq 0 98-100 4-6 wuhu -0.9 
lrwnwuv (qJmlu) 0 98-100 5-6 wuhu -0.9 
Gwnl.twl.twnwuv 0 95-98 3-4 7Wt!WJ} -0.8 
Untu (umttu) 0 65-70 1-8 wtillu -0.8 
Utumnn 0 65-70 6-7 wutm -0.8 
Uhlu 7 90-95 2JWJIWil -0.8 
:Jubpml.t 10-15 90 2-3 ?W[!WJI -0.4 
lllnuhnnn 8-10 90-95 1-3 7WJIWJ} -0.6 
Uunmu 8-12 90-95 IJWJIWJ} -0.8 
flliJ.Uihn (I!WIJ.QP) 7-13 90-95 2-3 ?WJIWD -0.7 

9.1. 'llsn111.bhrp D}wluqwbuwb nbdpubhr 

9.1.1.1uULillr 

.Qhptfwumfttiwfip' -/...4°C 
<.wpwphpwljwfi junfiwl[mp]mfip · 90-95%: 

tlllllll.Wtnbuwljlibppg WUbliwzwm UJ.WhUJ.WU\}Illl. UJ.Lnlllll.t! fulic:\n[lli t: 
lulic:\npblim l}wqwhwu unpmbpp UJ.UlllUJ.IibpJ! <.wJwumwfip UJ.WJUwfilibpntU 
unl}npwpwp UJ.WhUJ.wliuwfi ibfi qpqmu· pwfiwljwUJ.bu zwm illtfibtm. gwb"p 
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UJ.Whmfiwqnt~JWU h UJ.WhUJ.WUUWfi wfihpwdbzmnt~JWU pwgwqWJlll~JWfi 
UJ.Wtntiwnmt: ~wubfiWJU qbUJ.U, bpb WDW2WUW WUWDWJltfi unpmbplt pbpplt 
UJ.WhUJ.WUUWU wfihpwdbzumlpjntfi , WUJ.W hfiwpwqnp t UJ.WhUJ.Wfibt l...3°C 
pbpuwumlttiwfilt qbUJ.PntU ub\j zwpw~pg upfi~h ub\j wupu ml...nqntpJWUp: 

UzGwliwJpfi unpmbpf! hwubUwmwpwp wqbllt UJ.Whmfiw\j bfi' ljwfi w­
nwfic:\ltfi unpmbp. npnfig UJ.umUJ.fibpf! hfiwpwqnp t UJ.WhUJ.wfibt uttfiih hmfi­
qwp: hp\jwpwmh UJ.WhUJ.WUUWfi hwowp wubfiwUW.mwfilt Wl}ltnbpfi mzw­
hwufibpfi bfi, npnlip unqnpwpw[l hwqwpqmu bfi Di wltll hwumfiwgwb" @6w­
qmu, WJUUJ.bu 4niqwb", pbppwhwqwpwJpfi hwumfiwguwfi t.lmqmu h uwnfiw­
pwfiwJpfi UJ.WbUJ.wfiuwfi J!fi~wgpmu c:\bnp bfi pbpmu un[lmpfi pfinpnz pntnll 
hwm\jntpjmfifibpf!: lijutnb.rj ubb qbp t fuwqmU pfiiUJ.bU WJqbmppn2. WJUUJ.bU 
tt mbfufintnqlt t.Pn[lc:\J! , npnqhbmh, b~b pbppwhwqwpJ.! ppwqwfiwgll_bt t dw­
uwfiwtiPg zmm. WUJ.W UJ.UlllliJ.t! ill umwfiw WJfi gmgwfiltzfib[lf!. npnfignq n­
pnzqmu t npwljf!' hwu{!. pmpumfip{!. UJ.mqwuutt ljwnmgqwb"pwJltfi wnwfic:\­
liwhwmljm~Jmfifibpf! h WJtfi: flwgp IlPWfiltg. dwuqbmpg zmm hwqwpqwb" 
UJ.tnnUJ.IibpJ!. ltfiiUJ.bU fiwh b"wnlt qpw hwumfiwgwb"fibpf! bfi~wi.J.w bfi mwppbp 
mbuwtiP hltqwfiqm~Jmfifibplt h tuwfiqwpqwb"m~Jmfifibpp. npnfigltg qttuwqn­
Pt! wnw2pfi qbUJ.pmu ~wnwtibtfi nL qfitinnmll_btli t. bpljpn[lil qbUJ.Pmu· gwb"p 
pbpuwumptiwliwJltfi tuwliqwpqwb"m~Jmlifibpf! h pnppnuwufiqbpnq qwpwi.J.qbm: 

~liwJwb" fipwli. np tufic:\nplt unpmbpp ubb"wuwulim~Jwfi hwuwp liUJ.wu­
mwqnp 2bpuwumtt6wfi!! -l .. .4°C t. uwi.J.wJii fiqwqwqnLJfi 2bpuwum}l6wfi' -
1 oc ljwpbllt t tiPllwnbt hwqqwqJntm qbUJ.PbpnLU, pwlip np uwnliwpwfiwjpli 
):ugbpp mwppbp uwubpnLu 2hpum~JDLiil! ill I.J.wpnq Lltlibt qwJmfi h hwuwubn, 
mwppbp UJ.Wmtiwnfibpnq qwpnq bli Lltlibt WJiiutltup mbqwuwubp, npmbq 
pbpuwumptiwfili J!fi\jfip -1... -5°C h wl}bllt gwb"p, npp hbmhwlipnl} uppq{! qw­
pnq t uwnbt:-~bmhwpwp I.IPpwnhllt liUJ.wumwl}np 2hpuwump6wlit! fuuc:\npp 
unpmbpp ubbwuwufim~Jwli hwuwp hwuwpl}mu t ooc ~mJt mwtn4 O.SOC 
mwmwfimufibp: 

4wli wnwfic:\pfi unpmbp. npnlig UJ.umUJ.fibpli blipwljw bfi gwb"p 2hpuwu­
mp6wliwjpli hMwfiqm~Jmlifibpp: .2nfiw~wfi unpmp UJ.UlllLil.fibpp qb.rjhp lfpw 
bpqwpwmh UJ.WhUJ.WUUWii dwowliwlj WDW2WUDLU t, WJUUJ.bU ljni\}Wb", «2ll­

' (iw~wfiwjpli pb"wl}npm~Jmfi» hMwlii)DL~JDLiil!: Uw\jwJfi UJ.WhUJ.wfiuwli 
mbfulintnqpwjDLU Ubb"wqnLJU l}fiWU(!, Uwliptwpwliwqwli tPiWgmupg hbmn, 
UJ.Wmtiwnmu bli WJpl}wbp h qwn{! pb"wl}npnL}}Jntfi :}lpqpntnqpwljwli tuwli­
qwpl}wb"m~Jmfifibp{!: lijpl}wb"p hMwliqmpJWfi wtumwfizwfilibpf! unl}npw­
pwp hwjmfiwpbpl}mu bfi UJ.WhUJ.wliuwli 3-4-[lil wuumu: UpmwuwhUwfijWfi 
bpljpfibpmu WJfi \jwlitubtm hwuwp ljppwnl}mu bli qp:}lbfiptwllpfip qwu tmnp­
u):lp@lip tmb"DLJ~Iibpf!: "1-wn{! titnunpwljmpJwli qwu pb"wl}npnL~Jwli qbu w­
dbliwwMJmliwl}bm up2n91! 4%-ng \JW1.9pntup PtnP.Mn4 pbppwhwl}wppg hb­
um uzw4btli t qwu 0.6-0.7% -ng linLJii lijntpp LDLC}Uljpnl} u!J.Iiih pbppwhwl}w­
~1! 5-6 wliqwu b"wnbpp upuqbm: 
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l!Iynzuwlj 32 
Iuuonplt mwppl:ip unpml:i 11t ll:J.mmquhplt ll!WhUJ.wuuw!i nhctt:tufihpp (IIR.l979): 

~ 

3 .::r' 
3 Cl 
~ s 
3 s:::. 
""c 3 ::> 

[ 
e' 

.2nllwpwfi 

.2n!iwqnlll 

lfwlj t>!imnz 

Upwppjlfiq 

fl.bn nblflzbu 

0 90 

3 .. .4 90 

-1...0 95 

0 ... 1.5 90 

3 .. .4 90-95 

6 L 4 90-95 

2 L 0 90-95 

0 ... 1 90-95 

2 .. . 3 90-95 

0.5 ... 0 90-95 

0 ... 1 90-95 

5 wtijlu 

3-3.5 wtijlu 

4-6 wujlu 

4-7 wujlu 

3-5 wtijlu 

5-6 wuftu 

4 wtijlu 

4-6 wupu 

4-6 wtijlu 

5-6 wujlu 

4-6 wtitm 

H-ntUWUUJWfi 
q.11nuw(ijlw 
q.bpuwfijlw 
.l>pwfiujlw 

CqbJgwp!Jw 

.l>pwfiujlw 

Utru 

C!J.bJgwpjlw 
q.bpuwfijlw 

Utru 

CllbJgwppw 
Q.bnuwfiftw 

uuu 

la'wnwtlmtl t : 4w­
pblfl t UJWhbt UJn­

!J!tpjJ[bllwjjlll 
UJnUlPW\tfibpnu! 

.e.llwpwtJ.np t ~bqL}l 
t.Pwtflmlt WJpqw~ 
2°C-jlg gwb'p UJWJ-

uwlifibpmti 
U~qpmti UJWhbt 

6°C-jl mw~. hbmw­
qwJmli jl\)bglibt 
tljlll~L. 4°C 4zw­

PW1Hlw !!UJlWQI!ntU 

2 zwpwp 2°C-jl 
mwlj, hbmn ooc 

Un~w t gw()p IJbp­
tiwumjltiwfiwJjlll 

fuwfumlj_wbmpJWil 
tlmwfiqn 

L.wfullw~wll hn­
lj_wguwfi ltwnhn l[w 

lilntlwb]}!Jl(mw(iq ltw 

lulionpfl UllDntqlihpp uwuptwpwuwqwfi $~wgntli[! tnbqp t muhuntu 
pwqUWIJfltl pnppnuwuuqhpp lJillllipg, npnugpg wubuwqmwliqwqnpt! qw­
lllntJtn pnppnuli t. npp hwpntgp~li t Penicillium expansum pnppnuwumuqg: 
liJU u(iqp UUinplibp[! JJWtPWUQntU bli UJUlflWUpu qtJuwqnp wnUwup Ubfuwup­
I.J.wljw~ tl_~wuqwc}pfihpp upczngnq: Ujmu mwpwb-qwb- pnppnuwulilthppg t 
Botryt1s cmerea-U . np[! QilP2 pnppnup hwpntgfl~U t : ilpnz ~wt)mtl_ pp~. pwjg 
qmwuqwl[np pnppnuwuliqhpfi hli Alternaria tcnius-J! L. Monilia fiuctigena.JJ : 

244 

........ 

P-nppnuwuuqhpp qhu WPilJmuwl[hm h!i npnz :t>muqpgpqul:ip, oppuwq. phun­
dflU! L. pflwphuqwqnll! (UJ.mnuwwuli!wpbqhup UIWhlllwuuwu J!Cipwgpmu qp­
tiwnl[Illl ppuflwqw!i upwgmpJntu!ihpp gmgwqg qphpl[p qtlufll[hp~i!ntU): 

cJ>npohpnl[ WUJ.wgmgl[wb- t. np qwnJ! pb-wl[npntpJw!i qhU lJwl9flntup pl_Jl­
PluW tntb-ntJPI! L. pnppnuwuuqhpflqhU :t>muqflgpq!ihpfltntb-ntJPI! qwphlfl t oq­
mwqnpb-l:ithwuwmbq' uhq J!fiqhw!imp tmb-ntJpmu: 

Iuuonpfllllmmquhpg w I.J.wphlfl lllwhht qwqwpfl, qwqwupfl. b-wqpqlihpp. 
mliqp!ihpp hbm hwuwmhq. pwufl np UJ.mntquhppg wli2wml[Illl tiJflthug tl_fiw­
uwqwp t qpwlig hwuwp: 

5pmp uf12wqqwJflli fluumpmmmg tunphmpq t mwlflu mwpphp tulionpp 
unpmhpg UJ.WhUJ.wliht hhmL.JWL mhtuunlnqpwqw(i nhctflulihpntl_ (wq. 32): 

Ubp pwquw}}fll[ t)mpohpflg UIWpqqht h!i WJU (itl_wqwqntJU UJ.WJUwuuhpJ!. 
npnlip UJ.bmp t UJ.WhUJ.wlihL tuuonpfl mwpphp unpmhpfllllmntquhpp uwnliw­
JtwUwJllli UJ.WhUJ.WUUw(i [!Upwgpmu (wq. 33): 

Uiynwwlj 33 
<!.WJWUlDWUntU wobgl[mb- tulionph(im Ujtnilllllihi tp UJ.Whutw!iuwli nhctltUfihpp 

~ Cl 0 -;!.. ' ::> ~ 3 ~ 
3 ~ 3 Cl 9:§- s.. -5- c. .::r' 3 .::T~ ~ 3 s-3~ 
3 "" 'GI 3 E! 3 CJ .c. =~~ 
~ !3 su c._, ~~ .::r'3s 3 c. ~ s- <.:S - 3 ~ c. :s 0 3 c l'l.c 3 

l'l.C: 
3'iii: ~ .c: a. 3 ::1 37' 

5' ~ c.3 

~~ 
] 3 2 s:::. 3~ 3 ::1 ~ 

e' ~ -v_[ e-.§'.::r' 

U~u~pbtiqnJ~nhfihm 0 ... 1 90-95 7 WJpl[wbn . qbphwumtiwgmu 
P~R:t>unp qbqltli 0 .. . 1 90-95 7 qhphwumfiwgmu 
Pht:Punp nhljnpn 0 .. .1 90-95 7 qhphwumfiwgmu 
lllhUJpti tnfiJ]1lfitwfi 0 85-95 7 qhphwumfiwgmU,f}WllWUntu 
UJ}Wfli!hliq 0 .. . 2 90-95 7 wm!lw~ qh11_hwumfiwgmu 
Upwjuwnhq 0 .. . 2 85-90 7 WJptJ.wb'p 
UJ}WJlll uunhfiJ].Jlfl 0 .. . 1 85-95 8 
liJqwnbq 0 .. . 2 85-95 6 WJpl[wb'n_ 
Pwfiwfi Mhnwjpli 0 ... 2 90-95 6 qhphwumfiwgnuX gwb'p ~hp-

uwumMwfiw1hfi nwmw1mu 
.Qnliwpwfi 0 ... 1 90-95 4-5 pwnwumu, ~nfiwpwfiwjpfi 

pb'wllnTIDlf}Jntfi 
Ubtnnq 0 ... 2 85-95 4-5 qhphwumfiwgmu 
f1.hfihm qwfiwqwqwfi 0 ... 1 90-95 4-5 rwnwumu 
U'fJwnltnhuunfi 0 ... 2 85-90 3-4 _<lhphwumfiwgnui. Wtrt!lwb'n 
lllwpuhfi nul.th MhnwJhli 0 ... 1 90-95 3-4 'f}wnwumu 
lfw_l.t Nimn2 0 .. .1 90-95 3-4 
q.nlllhfi llhlllJhU 0 .. . 1 95 3-4 J'}wnwumu,qhphwumliwqmu 
q.ntllULllntn 0 .. . 1 95 3-4 rwnwumu 

•. 'llhulltli 2w~pwfifip_ 0 .. . 1 85-95 3 pwnwumu 
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~WJWUtnWUp U{WJUwfi(ibpnui Jufi6npp n~ J!Dtnp unptnbpp pbppfi t $np­
awpl.Jl{wb l.Jwpqwl{npl{nq qwqwJpfi UP2Wl{Wjpntu bpl.Jwpwmh U{WhU{wfiuwfi 
J!fipwgpmu qwqwJpfi nb<tpufibpp fi4wmuwup fibpl.JwJwgl{nq U{Whwfi2Gbpl1 
mqqnt}lJWUp: Umnph pbpl{wb tnllJwtfibpJ! WJllllntUp hfi $flpp bwl{wtfihpnl{' 
200 l.Jq mwpnqmpJwup $np6wpwpwl.Jwfi hhpuhmp4 phnfiwpl.Jqbpntti mwp­
l{w<t mwufiwUJw hhmwqmnntpJntfifibpp: ~fiwpwl{npntpJwfi qhlllPntU wq. 34-
mu J!hpl{wb tnllJWtfihpJ! l.JwphtP t 4Ppwnbt, uwl.JwJfi U{WhU{WUUWfi 5-PI], wu­
upg ul.Juwb npw4P fil.Jwmuwup hul.JnqmpJntfil! U{hmp t wl{htli Jupum tliiip : 

liizfnwwlj 34 
~WJWumwfimu mwpwbl{wb Jufianpp unpmbpp l.Jwpqwl{npt)nq qwqwJpfi 

lilwwtlwnnnu tijWhtijwfiuwu nb<tpufibpp: 

Q.wqwJ~fi nbdfuil! %, 
Qbpuwu- ITlwhUJwfiuwfi 

Unpmf! mJlt'iwfil! m!.nqm~Jntfi{!. 
C02 o, N2 oc wu~u 

Ufiuflphultn.JJl nb-
3 5 92 0 ... 1 9 fibm 

Pwfiwfi oubnwJhll 3 5 92 0 ... 1 8 
Pbi3»mflqbnhfi 5 3 92 0 ... 1 9 
Q.nmuwmn 3-5 3-5 90-94 1...2 8 
Q.nmhfi qbl1t2bu 3-5 3-5 90-94 1...2 8 
Upwnlmhuunfi 5 3 92 0 .. . 2 9 
UJ}wflnhfiu 5 3 92 0 ... 2 10 
li.Jqwnbq 3 3 94 0 ... 1 8 
U9WJUwnbll 3 3 94 0 ... 2 8 
.2nfiwnbn 3 5 92 0 ... 2 7 
QnfiW9Wfi 3 5 92 1 .. . 2 7 

fllbmp t hwzl{ll wnfiht. np tpb qwqwJpU llP2Wl{WJP1! (hqwumwl{np uwh­
owfifibpp(i t hwugl{mU l.Jbfiuwpwfiwl.Jwfi bqwuwl.Jnl{, WJUpfip(i 15-20 opl{W 
nfipwgpmu ll{tnntqfibpp zU~WllDt}lJWfi Up2ngnl{, WU{W U{WhntfiWI.JntpjntUJ! 
U{Wl.JWUntU t UlltnWl{npWU{UU Ubl.J WUunl{ : U}lb 4Ppwnl{ntU t qpfiwtipl.J l.Jwp­
qwl{npl{nq qwqwjpG Up2Wl{WJp' WJUpfip(i ul.Jqpfiwl.JwU dwtiwfiwl.Jwzp2WUntti 
wbJuwppm qwqp U{WpntGwl.JmpJmUJ! 8-10 op U{WhU{wUl{mu t 15-18%-p 
uwhUwUUbpmu h 5-10% Or p U{WJUWfifibpntu. WJfimhbmh hwumwml{mu L. 
lllWhU{wfil{mu t wq. 34-mu pbpl{wb UP2Wl{WJP1!· pul.J wbJuW}l}lnt qwqp pw­
Gwl.JmpJntfil! pwpapwfimu t 10 OPt! tih4 3 op tnLnqnt}lJWUJ! upu~L. 10%. WU{W 
U{WhntUwl.JntpjntGfi wl{btwUmu t unm ubl.J wuunl{ , h pwpbtwl{l{mti t npwl.JI!: 

luUanpbUm WJU unpmbpp U{umtqfibpJ!, npnfig bpl.Jwpwmh U{WhU{wfiOwfi 
uwhuwGw$wl.Jnq qnpbnGJ! 2PWqpl.Juwfi hbmhwfipnl{ pwnwubtli t. hw2n­
qmpJWUJ! hfiwpwl{np t U{WhU{Wfibt 30-50 tip4Imfi hwuumtpjWUJ! U{Wtnbpnl{ 
pwqwU}lpg U{wmpwuml{wb $npp mwpnqntf)Jwtip umlllPwl.Jfibpnto l.Jwu uhb 
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mwpnqmpJWUJ! uptlii.JnfiwJpfi qwqwqmp~ fibJlllllpnl{ U{Wpl.Jbpntu: Unw2pfi 
qhlllPmli U{tnntqfibpJ! fiwJufiwl.Jwfi hnl{wgmupg hbum LQl{mu hfi mnll:lPwl.Jfih­
PP ub2 . nppg hbum mbqwqp.l{mu bu wpl.Jqhpntu , puq hptnmM qbuwmu tqwp-
41! mhqwqp.l{mu t mwl.Jqppp l{pw, .tufianpnl{ LQl{wb wpl.JqbpJ! zwpl{mu bu 
lllWP4P uh2 h l{hp2mu lllWP4P U{WtnbpJ! pwp6pwgl{mo bfi h l{hphpg htpuh­
mp4 l.Jwllll{ntu: llJill.llPup lllWPI.Jbpp mwpnqntpjntfil! unl{npwpwp tlifimo t 250 
l.Jq-pg upfi~h 1 mnfifiw: llJu bpl.Jm qbuwmu tt U{Wpmwqpp t, npU{buqp 
U{tnntquhpJ! wubfi wnnq2 h $wpbpwl{npl{bfi qwzmwJpfi 2hpuwump6wfi1! hb­
nwgfibtmg hbmn: 

9.1.2. Sud13 

.52l:iptfwumft6w0{} · -1.5 ... -0.5 
<wpwplipwljwO funOwqmp]nLU{} ' 90-95%: 

Swfiap U{umtqfibpJ! zwm qqwJmfi bfi 2hpuwump6wfiwJpfi U{WJUwuubpp 
fil.J.wmuwup: lljUU{hU, mwuap W2UWUWJPU UumwnwjpU qbqbgl.Jmhp unpmp 
U{tnmqUbpJ! ~l.J.wpqwl{npl{nq 2hpuwump6wfiwJpfi U{WJUwUfihpntti huwpwl{np 
t U{WhU{wGbt 20 op, uwnuwpwUwJpfi Jugmti' 2°C-p U{WJOwuUhpntu' 3.5 w ­
uitu. 0°C-p U{WJUWufibpntu' 4.5 wtipu, pul.J. -1 °C-p I],UUJI!ntU' Untn 5 wtipu: 
SwUap U{umtqUbpp tih4 WJL wnwuafiwhwml.J.mpJmfiU wJfi t. np qp.wUg 
UJ.lDllwupuJ! uqumu t $w$4bt ubpufiwpup 2P2Wfimu: ~bmhwpwp. zwm 
l.J.wp.hnp t qp.wfig 2hptiwump6wU]l !I2bgmul! hfiwpwl{nppfi ~w$ wpwq: SbJu­
fintnqfibp]lfi Jun[lhntM t mpl{mu mwfia]l u]1.2whwu unpmbpp U{Whtqwfiuwfi 
wnw2pfi opbppfi' Upfi~h ubptifiwpfip 2P2Wfintti 2bpuwum]1.6wfi1! ]1.26]1. UU{WU­
mwl{np uwhuwfifibpp. 4Ppwnh1 l. .. l.5°C-nl{ wl{btli uwnJ! oq, pwfi bpl.J.wpwmh 
U{WhU{wfiuwfi 2hpuwump6wfifi t : llJfimhbmh Jugp 2bpuwum]1.6wfifi wfiu]l-
2Wll:lhu pwp0}1Wgfiht tipu~h U\1{\UUlDWl{np uwl.JWMWlm: 

5pm]l up2wqqtuJ]lfi pUumptnntlDJ! Jun[lhntM t mwwu mwU6]1. mwp.php 
unpmbp]l pbppJ! U{WhU{wUbt hbmhJWL 2hptiwum]1.6wfiwJ]lfi U{WJUWfifibpntti 
(wq. 35) : 

Swfiap tqmmqfihppg 2PP qntnzpwguwfi ]lfimbfiu]ll{nt}lJntliJ! wl{htli 
pwpap t . pwfi Juuanpp lllumtqUhp]lg : C),.w pwgwmpl{mu t U{mmqubp]l l.J.w­
nmgl{wbpnl{ h wl{hl.P pwpap zu~wnntpJwfi pfimbfiupl{ntpJwtip: Qpwqpqnttil! 
h qp.w hbm l.J.wllll{wb lllmq]l pwnwtintUJ! wl{btli Ul.J.wmbtli t l{wqwhwu unp­
mhp]l Ulltn h WDWUOfiWlllUU pbppWhWl{WpWjpfi hwuntfiwgtiwfi ~hwuw() 
U{tnntqubpp unm: ~bmhwpwp uwnuwpwUWJpfi Jughpntti hwpwpbpwl.Jwfi 
funuwl{nt}ljntfiJ! U{Utnp t wzJuwmbtU{WhU{Wfibt 95%-pfi Unm: flul.J. pwfip np 
UJ.WhU{Wfitiw(i fiU{WUlDWl{np 2UpUWUm)1.6wuJ! tinm t 0°-pU h qp.wu)lg tt gwbp 
t. WU{W U{tnmqubppg wU2wml{wb Junuwl{nt}lJntfil! wfiu]1.2wlllhu Jumwfimu t 
uwnbgunq hwpuwpwfipuhpp l{pw h1LJwu]l ahnl{: DpU{buqp Junuwl{nt}lJntfil! 
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PWllOll UlWh4.tl. hUW!lWti.Dll t owuwuwq wn owuwuwq qnub 3-4 0111! UblJ. w(i­
qwti qwmw11ht uwnbgfiiliJ. hw11liwpwfipubpp tiwlJ.bpbup(i qnfiqbfiuwgqwb 
OJWfi zbpmp hwtbgmti: ~Wtbgtiwfi mLn.qntpjntfi{! Uihmp t LPUP WJUUJltup(i , 
Dp\llhUqp \lllDDUJ.fihpp 2hptiwumpOWUJ! PW!lopw(iw Dl wtl.bt pwfi 0.5°C: 

Uiunwwlj 35 
Swuoflmwppbp unpmbp tt bpl)wpwmL UJWhUJwutiwU nMMfibpp (IIR.1979) 

<=I c::J d ~ -=.§ 3 "" 3 c::J "" .::r 3 .::r"" 3 5 c::J = 3 c::J '0 
3 = a ~t3 "" §: A ""5 5u "'-'""' 3.§.5, § 

~ 3"" -g_~ ca.c = 0 3'3So .5' 3 = 3 3-:T "3 "" g. s C' "" ""3 
5 k 3"" E'~ d: 
E' 0! -..r.§_ ..d 

Pwpmthtn, 
UU"L, UfiqJllw '-lpuwt.iu wt.iw- -1...-0.5 90-95 1-3 wt.ipu liJJ:li\Wil}} 

nWJllfi Cl\hJgWppw 

UU"L, UfiqJllw 
PhJ:lh ~WJ:lllP -1...1 90-95 2-3 wt.ipu Q.hpt.iwfipw 

"hlulhfltwfinfibp 

PhJ:lh Pnup -1 90-9 3-3 .5 wt.ipu UlfL. 
Cl)_bjgwp}lw 

4twtflp upph- -1...0 90-95 1-2 wt.ijm Q.hpt.iwfillw. 
ll!fi "hllnhpJwfiiJ.(itp 
4p~bpp uhJ:lU· -1 90-95 2.5-3 wt.ipu UlfL 
fiwpnlJUil 

1...0 90-95 5-6 wt.ipu 
Q.bJ:lt.iwfipw. lllmqwt.iup 

t>mwJllw JlDJ:l2Wgntt.i 
lllwu 4pwuwfi '1-wfiqwq 

4 90-95 3-3.5wt.ipu ~J:lWfiupw hwumfiw-
gmt.i 

Ofiwjwb" fipwu. np mttufintnqpwlJ.wfi UUlWqmpqw]mti lunphntptl t 
mpqmti mhuwqwqnptiwU L l}lwpbpwqnpuwu wztuwmwfipUbpf! lJ.wmwpbt 
UIWhUiwfiuw(i tl.hP2ntU. wpmwuwMwujwfi Up zwpp WplDWllPililUhp qbpw­
qwumu bU WJil qnpb"nqmpJmUfibpf! qwmwpbt UIWhUiwuuwfi qubtntg hbmn 2-
3 zwpwpqw J!Upwgpmli:l).w hpufiwqnpqntU t lipwunq. np WJil owuwliwq{! 
pwqwqw(i t. llP\llhUqp hwjmUwpbpqb(i uhtuwupqwqw(i qliwuqwb-}2 mlibgiliJ. 
fiumzlibpf!, npnup tunmwuqnui bU mbuwqwqnpuwu J!upwgpmu: tJJmu lJ.IliJ.· 
upg qhnLu wP'-1. lhwumuwgwb UllllllUJ.ubpp tiwqbpbuf! lP qnpzwuw. npn'-1.­
hbmL \lllDDUJ.UUpf! \llWh\llWUntU bu \llUillll:flJDLu: 

~wJwumwfimu mwpwb"qwb mwuobum unpmbpp Ullllntlluhpp UIWh­
UIWutiw(i nboptiubpf! pbpntti bup umnpL (wq. 36): 
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l!IzJmuwlj 36 
~wJwumwumti mwfiop Ulllllltiltibpp \llWh\llw(itiwfi filllwumwqnp nbdpuubp{!: 

~ c= ':l-
<=I 3 c. 3 c::J 3 c. <=I .::r'=' 3 3 E! ""'=' lllwhntfiwqmpJntfi{! 

'0 E§! c.::s = :::1 

lllmqwpwfiwqwfi unpm .c. 3 ...., .c. uwhUwfiwtflwqnq qnp-
5 "".§. 3' eo"" bnfifihp{! = [3 "3} 3 
"" 3"" 
"" -..r.§. E' 5 
"" 0! 

~bpb ~wpqWiiUinli 1 ... 2 90-95 7 
ITltnqwuumu tunnn~-

fibnlt WDW9WQntU 

:Juhnlimlt -l...O 90-95 7 Q.bphwumliwgmu 

Otlnuh qh Uhnn 0 ... 1 90-95 6 Umllwan 

b1hliw 1...2 90-95 6 liJJltlWQn 

4Jnt!lh 1...2 90-95 6 u1ptlwan 

Ulimwnw1ltfi qhqhg\tmhlt -l...O 95 4.5 Q.bphwumliwqmu 

LbnliwJltli qbqbgl}nt.h~ -l...O 95 3 Q.hphwumliwgmu 

~h!lb ~nun -l...O 95 3 Q.bnhwumliwgmu 

lJllimJ.lhfip h\lzwmwlt}lli 0 ... 1 90-95 2 

Ubp htmwqnmntpJmfifibpf! gmJg bfi mtl.bt. np l.{q.tJ-mti qqwtPnpbfi 
pwpopwfimti t mwfiop Ultnnlllubpp UIWhmuwqmpJntUI! (wq. 37): 

l!IzJnwwlj 37 
<.wJwumwfimti mwpwb"qwb" mwfiop Ullllfillluhpp qwpqwqnpti.IliJ. qwqwJpfi 

liP.2wtlwJpmti UIWhlllwutiwfi nbdptiuhpJ! 

Q.wqwJpli nhdpun. oc .2bpuwutnp-
ITlwhUiwliuwli 

Unpllll! Ul hnqm}l jntli n. 
C02 02 N2 

owlin % 
wu~u 

~ubnfimlt 7-9 2-4 87-91 1 ... 2 9 

Ph{lh ~WTil\WUI.l\llU 3-5 3 95-96 0 ... 1 8 

Pbph C}..}lJ 3-5 3-5 90-94 0 ... 1 6-8 

Unqnpwqw(i utWh\llwuuw(i hwubUwm uzwuwlJ.w!.P wnwtl.btnt:fljntu ntup 
l}lwpbpwqnpntlif! utntP-tPP.tbuwJpu pwqwfipp ut2: UwlJ.wJu Uihmp t hpzbt. np 
mwuop UitnnUJ.uhpf! qqwJmU bu wb"tuwppm qwqp pwpop pwUwqmpJmuub­
pp uqwmuwup (pwgwnmpJwlip Qutnumqp): liJq lllwmownntl. wb"tuwppm 
qwqp pwpop pwuwqmpJwu qmmwqmuubppg tumuwl}lbtm hwuwp tunP­
hntM t mpqmu 3-5 qq mwpDilntpjntu mubgiliJ. tnnUUlwlJ.uhllP \llWlDUPI! b"w­
qbt wubqp b"ulJpntl. 80-100 mbqmu qwu mnUUlwlJ.ubpp tib2 mtqwqpbt ~P.tm­
llW:flllPPQ Ulwmpwumqwb" (qwu n~ wjupwu tuP.m qnpb"qwb"pntl.) l}lnppplJ. 
b"pwputp, npnug ut2 L9tl.wb t lhwuqwb" li!lwl}lnzp: 

p(i~Ulbu L tuuonpp utmmqUtpp hwuwp. mwuop npnz unpmbpp utmntq­
ubpp utWhutWutiw(i hwliwp wqbtP UutWUlllwqnp utWJUWuuhp b(i umhqb"qmu 
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Il}l.fiwtipq qwqwJpfi Up2wll.wJpmu. uwl.p . .QJU uqqpfiwqwfi <twuwfiwqwhwm­
qw~mu W~tuwppnt qwqp pwfiwqntpjntfiii UJ.btnp 11.Pfip 12%. puq WJij tizwq­
UWfi ml.tru]_ntpjntUJ!' Unm 2 zwpwp: lijU mbtufintnqpwqwfi hwpg[! <!.WJWUtnW­
fip UJ.WJUwfifibpmu qbnhu twll mumufiwuppqw~ 2t h hbmwqw 6zqpmuwfi 
qwppp mfip: 

Swfi&p mzwhwu unpmbpp up uwup UJ.tnntqfibpJ! UJ.WhUJ.wfiuwfi J!Upwg­
pntu wump6wfiwpwp hwumfiwfiwtml &bnp bfi pbpmu mll.Jwt unpmpfi pfinpnz 
qntJUJ!, hwu[!. pmpumfipJ!, ((JlltllWtlmtpJmfiJ!» h WJL qqwJwpwfiwqwfi hwtn­
qmpJntfifibp: UwqwJfi up uwun. WJfi tt bpb nh<tpuJ! pwqwqwfipfi luputn t. w 
hwugfintU hwuntfiWfiWt. Ufintu t tuwq, puq UJ.tllllWUpUJ!' qnztn: lijqUJ.pUp 
UJ.tnntqfibtlJ! wnhmpp gwfig wnwphtmg wnw2 wfihpwabztn t bfipwpl.J.bt qwp­
qwqnpqnq hwumfiwguwfi : '-lwpqwqnpqnq hwumfiwguwfi wfihpwabztnmp­
JlllfiJ! ~qntu t bppbUli fiwh zntqWJWqWfi ppWillllltJlJWfi \}m\}J.ntuuwfi 
hbtnhwfipnq, bpp zmqwfi UJ.WhWU2Wpq t qqntu tnwfi&p UJ.tnntqfibpp npnzwqp 
tuupwpwfiwqp: 

Swfi&p tuwq UJ.tnntqfibp[! hfiwpwqnp t UUJ.tunnqwqwfi hwumliwguwfi 
hwugfibt ubfiJwqwJpfi UJ.WJUWfifibp hwfibtntl. npp hwuwp l.J.UJ.whwfi2tlP 8-12 
op: Ub~ UWUWUp hwuntfiWQUWli WJij bqwfiwqfi Wfi{!fiqntfibtP t. npnqhbtnh 
tiM bfi qnpmumfibpJ!' pfi2UJ.hu pfiwqtufi qnpntutnfibpJ!. :t>pqpntnqpwqwfi hp­
qwfirpupJmfifibpJ!. WJfiUJ.bU tt Uwfiptwpwfiwqwli tP2WQntUJ!: 

UpmwuwhUwliJwfi up zwpp bplJ.pfibpntu (Pmwww. :bpwfiupw) qwfi 
hwmntq uwhuwfiwt!J.wqnuifibp qwpqwqnpqnq hwumfiwguwfi tlbpwpbpJwr 
Oppfiwq. wpqbttlmti t wphbumwqwfi hwumliwgmu hwuqwgmpJntfiJ!. npJ! 
tlbpwpbpqmu t pbppwhwqwpwJpU hwumfiwguwU 2hwuw~ upqp wphbumw­
l}wfi hwumfiwgUWfiJ!. bpp tuwq UJ.tlllltllJ! UpUpWjfi tPW$l}ntU t' UJ.WhUJ.Wfibtntl 
tuwq UJ.UlllPii pfinpnz ufiwgw~ hwUWpjW pntnp hwmqwfipzfibpJ!: lijfipfi~ 
pmJtwmpqmu t qwpqwqnpqnq qwu wpwqwgqw~ hwumfiwgmUJ!, npJ! tlh­
pwpbpqmu t UJ.WhUJ.wfiuwfi mwq qmfitlnq UJ.tnnuifibppfi. npnfip hwqwptlw~ 
bfi pbppwhwqwpwJpfi hwumfiwguwfi \}mqmu: 

4:wpqwqnpqnq hwumfiwgmUJ! UJ.btnp t tnlll1P mfibfiw ppqw~fip pwp&p 
pwUwqp. w~luwppm qwqp gw~ pwfiwqp qwu LPPtl pwgwqWJntpJwfi. hw­
ubuwmwpwp pwp&p 2hpuwump6wfip h tpptbUp npnzwqp pwUwqmpJwU 
wnqwJmpJwfi UJ.WJUwUUbpnui : liJu qbUJ.PmU UJ.tnqwuumu mbrlP bfi mfibfimu 
hwumfiwgtiwfi Wjfi l}bUuwpwUwqwU qnp~nqntpjntfifibpJ! . npnfig uwupfi 
turmtlbg hwUWUJ.Wtnwutuwfi mbqmu: lijupfipfi . wnw2pfi fiqwmbl.P \}ln$n­
tumpJntfi[! outWJP qbpwmuufi t wtlhl.P utwpq zwpwpfibpp. npJ! uquqmu t 
ubpufiwpfipg h zwpmfiwqqmu qbUJ.P UJ.tnqwqbqh[!: Sbr1P t ntfihfimu UJ.tnqwu­
up t!J.wt!J.qmU, npJ! Ubb UWUWUp pwgwtnpqmU t 2pDtU wfitnt~btP UJ.Plltnnuthl.J.­
tnpfip l}WJl}WJUWUp, npJ! qbpw~qmti t 2PlltU tntb"bl.P UJ.bqmpfiwjpfi fijntpbpp: 
<!,wumUwguwfi [!fipwgpmu [!fiqhwfimp mpmptlnq ppqmpJmfin UJ.Wqwumu t. 
L. pwfip np qpw hbtnhwfipntl pwp&pwUmu t zwpwpwppqwJpfi gmgwfipzJ!. 
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mump UJ.tnmqfibpp hwun pwqgpwfimu t. fiqwqmu t qwpwqwliJmpbpp pw­
fiwqmpJntfiJ!. h UJ.IDDUlfihpJ! qnpgfimu bli hwup mmputntpJmfin: "UJmpw\}ln­
tuwfiwqmpJwfi wl}mPtlntpJwU pwp&pwguwli hbtnhwfipntl uttnntllfihpJ! un­
tnblimu hfi qwu hwuUmu zU~wnntpJwU 41.Ptiwqmhppl}wJpfi wnwtlbtwqmJ­
fipfi . bpp UJ.tnntllfibppg w~tuwppm qwqp wpmwqpntUJ! hwufimu t wnwtlbtw­
qntJfi ~wt!J.hpp : ~tnpn.'l>ltl.P pwJpWJUwfi hbmhwfipntl bphwfi t qwl.Pu uttnll.W­
uwzqp l.J.wtmmpfiwJpfi qwu wfimngpwfiwJpfi bpwfiqwqnpntUJ!: Shqp hfi mfib­
fimu fiwh WJl t!J.n\}lnluntpJntfifibp. pwJg qpwfip wnw2fiwl}wpq qhp ~hfi qw­
tnwpntti : liJu tnblufintnqpwl}wfi up2ngwnuwfi Uh2 qwphnpfi WJfi t . np tlhpJ! 
lizqw~ \}m\}lnluntpJmfifihpJ! mbrlP bfi mfibfimu wpwq. wubfiwzwtnJ! 3 optlw 
[!fipwgpmu. hwubUwmwpwp PP2 ~tuuhpp up2ngntl L. wutwlmtlmti hfi ppwg­
uwfi fihpqwJwgtlnq upqp pwp&p npwl}: 

4:wpqwqnpqnq hwumfiwguwfi hwuwp uwnfiwpwfiwjpli uttnll.Wutwhhu­
mmu UJ.bmp t fiwtuwmhutlw~ l.Pfip hwtnntq tuntg , npJ! upU2L wfihpwabz­
tnmpJntUJ! qwphl.P t oqmwqnp~bt hwumUwguwfi hfipwqw uttnmqUhpp 
UJ.WhUJ.wfiuwfi hwuwp: liJil tugp fiutwumwqnp ~tlwm hwuwpqmu t 20-50 
m, uwqwJii n~ wtlht. pwfi 100m: <llnpp mwpnqmpJwli tugbpntti wfihpwahztn 
nhapup UJ.WhUJ.wfimun q<Jtlwpwfimu t : 

lugp pwp&pntpJntfiJ! 2UJ.htnp t qbpwqwUgp 3,5-4,5 uhtnppfi . nputbuqp 
J!Utn pwp&pntpjwli 2hpuwutnp6wfip tnWtnwUmufibpJ! Ub~ ~l.Pfihfi: luntg{! 
UJ.btnp t mfibfiw 2hnntgtiwfi hwuwl}wpq (2PWJpfi qwu tthl}mpwqwfi) WJU 
hwztlntl, nputhuqp hwumfiwguwli qpqw~ uttnmqlibpp 2hpumpJntUJ! 0 ... 2°C­
pg hfiwpwqnp l.Pfip hwugfibt20 ... 25°C-p 1-1 ,5 opqw [!fipwgpmu: 

lumgJ! UJ.btnp t mfibfiw fiwL lmqwguwfi hwuwqwpq. nputhuqp gwfil}wl.P 
hwumfiwguwfi \}lntl.Pfi hwuw~ upqp 2hpuwump6wfin hUwpwqnp l.Piip 25°C -
pg hwugfibt3 . . .4°C -p 1-1 ,5 opqw J!Upwgpmu h utWhutwfitllt WJij uwqwpqw­
llil ll.Pw upfi~L upqp ppwgmuJ!: 

C'llhtnp t fiwtuwmbuqw~ l.PUp fiwL oJ}}l. hwpwpbpwl}wU lunfiwtlmpJwU 
qwpqwqnpuwfi hwuwl}wpq. nputhuqp WJli utwhutwfitllt 95-100% -p uwh­
uwfiUbpntu: 10-}lqw~fip L tpptbfip fibpuquwfi hwuwp fiwtuwmhutlw~ bfi hw­
tnntq lunqnqwqUhp: Qfiq npntu, ppqw~pUJ! Ubpuqqmu t lugp hwtnwqpfi untn 
pwp&pntpJmfipg, puq umwgtlnq 6Uztiwfi hwqwuwpwqznuwU hwuwp fiwtuw­
mbuqmu t hwmntq wfigp WJil tnbrlPg wnwtlhtwqmJfi hbnwqnpntpJwU ll.Pw. 
hwqwnwq qnqupg : lunqnqwqp mpwuwqpb"J! utbtnp t l.Pfip tuJUUJ.PupU. np­
UJ.huqp ppqw~fip tupwqntpJntUJ! 2qbpwqwfigp 3-4 li/ll.Pl}: Unqnpwpwp upfi~h 
100 u3 ~wqw1 mfibgnq lughpp. hwuwp fiwtuwmbuqmu t 0,5 uwmUw~w$ 
(llJmJu) mpwuwqp.~ mfihgnq lunqnqwq: Uqnmp ut2 tm~qw~ tppthfil! uthtnp 
t luntg uqtl.P lmqwgmgp2 oqwtuwnfip2Jl fihp~®IJ uwumu: 

~wgp qbpJ! Uztlw~pg . lumgJ! utbtnp t mfihUw w~luwppm qwqp L 
pptlw~fip pwfiwl}mpJmfifibpp qwpqwqnpuwfi hwuwl}wpq L l.Pfip qwqwuh­
l}muwgqw~ : 
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4wpqwtJnpl{Illl hwumuwguwu mb):uuntnqpwu hbmkJWtu t : luntg(! 2h­
nmgp~lihpp up2ngnl{ uwJ:uopnp mwpwgl{mu t upu~k 5 .. .18°C: liJunthbmk 
hwumuwguw(i buJ}wlj_w U!tnntqlibpp hwumuntJ}JWu wumpowul! quwhwm­
l{mu t Jnq-outwJwl.J.wu nbwl.J.gpwJp lj_wu U!hlibmpnubmpp up2ngnl{. l.J.wu mq­
qwl.J.J:l qqwJwpwliwlj_w(i 6wuwtqwphnl{, nppg hbmn tqmmqubp[! tlmJ:uwqp­
l{mu bli tumg: lumg(! pbnubtmg wliup2wtqbu hhmn qnlibp[! hbpubmpl.J.npbli 
tjlwlj_mu bli. tipwgumti 2hnntguwli hwuwl.J.wpq[!, oqw):uwnlip~libp[! k UJ}un­
tnpmp tunuwl{wgtiwu hwtiwl.J.wpq[!: bpp 2hptintJ}Jntlil! unmbumti t 18 ... 20°C 
-p oqp ):uwnuntti[! k funliwl{wgmti[! [!lil}hwumtti bu k ulj_umti J}J}l{wblip qwli­
I}WIJ. ubptiqntti[!. nptqbuqp WJu hwl{wuwpw~wtjl mwpwbl{P tqmmqubp[! 
Z£12Wtqwmnq UJ}untnpmntti: Unl{npwpwp J}J}l{wbup mnl.J.nuwJJ:iu tqwpntuw­
lj_ntJ}JDlUJ! UJ}Iintnpmmti humgUmu b(i upli~k 50%,pWJ9 n~ tqwl.J.wu, pwu 35-
40%: l}.pwupg wuup2wtqbu hbmn lil:iptiqmti bli tJ}ptbli[!. gwul.J.wtlt t wqnmp 
hbm hwtiwmbq. 5% qwqwjp(i tntbntjj}p oLnl{: tJ}ptbup tqWpntliwlj_ntj}jntU[! 
):ugmti hwugl{mti t tipu~k 0.1-0.15%: Uqmnp tih2 tJ}ptbup qwqwJJ:lu tmbntJJ} 
tltlibtm qbtqpmti J:ugp 1 ti3 bwl{wtlt hwzl{nl{ pwl{wlj_w(i t 30t J:uwnlimMit 
ubptiqmti[!: q.npbllllntJ}JWli wflil.)muwl{btnntJ}JWU pwpopwgtiw(i fitqwmwl.J.nl{ 
gwul.J.wtlt t tJ}pbtG.p (ibpuqntti[! l.J.pl.J.ubt 1 op w(ig : liJu tip2ngwnmtiG. wuhpw­
d'bzm t. nptqbuqp wtqwlml{l{P tJ}ptbG.p G.bpJ}wtjlwG.gmtin qbtqp tqlDIJ.wtipu: 

"bzl{wb tiJ:12ngwnmtifibpp l.J.ltpwnntupg 24 ctwti wug tipwglinui bU. wb­
):uWJ}J}nt qwqp l.J.twG.tiw(i hwtiwl.J.wpq[! k lt2hgumu WJI} qwqp tqwpntG.wlj_mJ}­
Jfilul! Ul{wqwqntJG. uwl.J.wJlllwl.J.lt' 1% l.J.wu wl{btlt gwbp: U}l.kuntju ctwtiwuwl.J. 
J}J}l{wb(ip pw(iwlj_ntJ}JntU[! tqwhtqwUmti b(i 30-40%-p uwhuwuubpntti: 

4wpqwl{npl{nq hwumuwguw(i [!UJ}wgpmu tqtnntqubpp zu~wnntJ}JntG.[! 

[!UJ}Wunui t pwpop pumbUupl{ntJ}JWUp, npp hbmkwlipnl{ UJ}Ulltll[llnp l.J.wqti[! 
wpwqnpb(i tjlntjln):ul{mu t' l.J.mmwl.J.l{mu t wb'J:uWJ}J}nt qwq k bwJ:uul{mti t 
J}J}l{wbpli: l}.pw hwtiwp wtib(i 6 d'wli[! tibl.J. wUqwti ummql{mti k l.J.wpqwl{n]l­
l{mu t WJI} qwqbpp pwUwlj_mJ}Jntli[!: 

"bzl{wb qnpbnqmJ}Jntlilibp[! ppwl.J.wliwglibtmg 3 op wlig uumtql{mu t 
tqmnUlubpp hwumliwgtiwu wumpowlil! k hJ}b WJU hwuwpl{P pwl{wpwp. l.J.w­
mwpl{mu t. WJutqbu l.J.n~l{wb. «uwn[! hwpl{wb». WJUplipli qwqwphgl{mu t 
tqtnntqlibpp mwpwgmti[!. tipwgl{mu lml{wguw(i hwtiwl.J.wpq[! k 2hpuntJ}JntU[! 
J:ugmu hwugl{mu 3 .. .4°C-p: Uju qnpbllllntJ}JWii litqwmwl.J.Ii t ~ppubt tqmnUl­
Ubp[! m\{Jwt hwumUntJ}JWU tjlmtmti k l.J.wUJ:ubt qbphwumliwgmun: «Uwnn 
hwpl{wbpg» hbmn lj_b(iuwpw(iwlj_w(i tqpngbulibp[! zwpntuwl.J.mu b(i [!UJ}wUwt 
k hbmwqw 2-3 opl{w nuJ}wgpmu (npu [!lil}hwlimp wnuwtip lj_tqwhwu2l{P 
wnkmpp gwugmu )lpwgubtm hwtiwp) qpwG.p obnp bli pbpntti mt!Jwt mbuw­
l.J.J:lu k unpmpu hwml.J.wUzwl.J.wu pntn£1 gmgwG.pzG.bp[!: 

4wpqwl{npl{nq hwumG.wgtiwu G.mJG. mbJ:uuntnqllwu. npnz mwppbpntJ}­
JWUp. l.J.ppwnl{mu t uwk ubpowpkwqwpowJp(i npnz tqtnmqUbpp. pU~tqbu 

Uwk Uw)lli2P· qbqop. mnuwmp tqtnnUl.Ub]lp hwumliwguwli hwtiw)l: 
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9.1.3. Ultrljh.ftz 

.Qbptfwum]16wti[J · -0,5. .. 0°C 
<.wpwpbpwljwti juntiwljmpJDLUIJ '90% 

Ubpl.J.L.Ptlt unptnbp[!, [!Utn oqmwqnpbtiw(i ntqiJ.ntj}jntUUbplt. tqWJUWuw­
l.J.wUnpb(i qwuwl.J.wpql{mu bU ubqwlip lt mb}ulipl.J.wl.J.wli }utipbp}l : Unwlfbt 
tqwlmtuwl.J. bU mbJ:uG.pl.J.wl.J.wu unpmbp[!. npnG.g tqlDIJ.WUpu[! l.J.nzm t lt tqwh­
tqwUuwG. J!UJ}wgpmu tjlwtjll.J.mti t qwG.qwqnpbu : Ubqwlip unpmhp[! wl{btlt 
(impp tqlDIJ.WU}lu mG.bG.. hwpj} lt pwpwl.J. tqmqwl.J.bqlt: O]ll.J.m J:utipbpp tqmmq­
ubp(i tlZWlD qqWjntU bfi Ub):uwfiplj_wlj_w(i l{uwul{wbp(ibpp lilj_WtnUWUp: 

Upl.J.ltptlt tqmmqG.bp}l tqwhtqwutiwfi mbJ:uG.ntnqllw(i pp~ pwG.nl{ t mwp­
pbpl{mti J:uuonpp tqmmqG.tpp tqwhtqwutiwG. mbJ:uuntnqpwJpg : UbqwG.}l unp­
mbpp tqwhtqwG.uwG. wnw\{btwqntJG. mlillll.ntJ}JntU[! 2-3 wupu t. mbJ:uUpl.J.w­
l.J.wG. unpmp tqtnnUl.G.bppG.n' 4-5 wupu: Ul{btlt bpl.J.wp tqwhtqwG.btnt [!upwg­
pmti tqmq:wu}lun umwG.mu t ~np utqmG.qwutiw(i l.J.wnmgl{wbp. lt WJI} tqtnnUl­
G.bp[! WjUpw(i tt tqpmwG.p ~b(i l.J.ntitqntn. umpwpw tqwmpwumbtnt hwuwp: 
Ubpl.J.kptlt. ]lG.~tqbo ubqwG.}l. wjutqbu tt mbJ:uG.pl.J.wl.J.wG. unpmbpp tqtnnUl.G.hp[! 
utqwmwl.J.whwptiwp t tqWhtqwubtl.J.wpqwl{npl{Illl qwqwjpG. UP2Wl{Wjpbpntti 
lj_wu numpnl{P j}wtjlwugbtltntJ}JWUp octml{wb uptltl.J.nG.wj)lli libMltpnl{ tqwp­
l.J.bpntti: Ubpl.J.l.tptlt WJU tqmnUlUh[l[!. npnUp tqwhtqwUtiwU l{bp2mu ~b(i utnw­
Umu wUhpwctbzm utqwnllllwl.J.wli hwml.J.wlipzubp. l.J.wpbtlt t bliJ}wpl.J.bt l.J.wp­
qwl{npl{Illl hwumliwgtiwU 20°C-]1 tqwjuwliubpntu: 

Ubpl.J.l.tptlt tqmmqubp[!. ~liwJwb WJU hwuqwtiwuppu, np bwbl.J.l{wb b(i 
):u}lm wql{wtiwqpl.J.ubpnl{. hbzmntJ}Jwtip pbpffilmti bu lt qwnlimu bUJ}wlj_w 
pnppnuwulil.J.bpp wqqbgntJ}Jwu: liJq tqmmqubp[! l{liwul{mu bu umJU pnppn­
uwuul.J.hltlt J:utipbpnl{. pUl mwuo)llt J:uUonpp tqmntiJ.Iibp[!: ~bmltwpwp qpwug 
fiw}uliwl.J.wU tizwl.J.nnin hwl.J.wlibJ:up~ liJmpb]lll\{ mli}ll.J.wpLnp lizwliwlj_mJ}Jntli: 

Ubpl.J.kptlt tqmnl.ll.G.bp[! tqwml.J.wumu bu WJu tqqwJ:utip]lG.. npnup tqwh­
tqwuuwfi ctwtiwuwl.J. wpmwqpmu bu ubb' pwuwl.J.mpJwtip tJ}Pthli: ~bmkw­
pw)l rytwug tqwhtllwumt~t! tJ}\ltbup ul.J.wmuwup qqwJmu UJmu tqmmqubpp 
hbm hwuwmbql{mwfiqwl{np t: 

9.1.4. b-ntfl. 

S2bptfwum]16wti[J · 5°C 
<.wpwpbpwljwti juntiwljmpJDLUIJ '90-95% 

"bnwli tqtnnUlfihp[! zwm qqwjntfi b(i gwbp 2hptiwump6w(i(ibpp (ilj_wm­
uwtip: rllmq}l pw[ll}lj_wnmgl{wb'p[!, bwql.J.wpwd'wl.J.lt tibb J:unpntj}JlllU[!. nptnbq 
uumu t wnt2fibpp tjlu21t uuwgn[ll}[!. pwl{wl.J.wfi)lu hwum, pwJg tjlJ:upmu k 
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ttnzm ttwnmgqw~ mfihgnq \tbqL.{! hwfillPuwfinui hfi pnppnuwufi\thpll pw­
$wfiguwfi mrtltfibp: UnwfiOfiwutbu hbzm bfi tJ.fiwutJ.nui UJ.umtqfibp(! mwppbp 
wumtu1wfill l'iqutJ.wb-mpJmfi mfibgnq mbqwuwuhpllg. npmbq ubptifiwhwmlllt­
fibp(! b-wb-ltnq pwpwlt L. fimpp pwqwfip{! ltnpgfinui t wupnq2mpjmfi!! L. 
utmqwhJmPI! wpmwhnunui t : "Unwfi unpmbp(! \llWJUWfiwltwfinpbfi pwdtufi­
qmu bfi bpltm futipll ' pwqgp L. ppm: .t:!wqgp unpmllutumtqfibpfi wtJ.biP zwm 
tfi bfipwltw pnppnuwufilthpll wq.qbgmpJWfi(!, pwfi ppm unpmbpllfil!: 

<l>optJbp(! gmjg bfi mtJ.bt, ll[l 0°C-mti 2WUI UD[lUibpp UJ.UlDtqfibp hfiwpw­
qop t utwhUJ.wfiht 1 wtillu. }lull 5°C-}1 .qbuwmu· 2 wtillu : 10°C-ll .qbuwmu 
finwfi UJ.umtqfihpll UJ.wlmtfiw\tntpJmfi{! 1.5 wtillu t: Swppbp qwpb-llvfibp qwfi 
hwpwpbpwqwfi JunfiwtJ.mpJwfi tJ.bpwpbpJWt. uwltwJfi tiblt pwfi UJ.Wpq t ' llfi~­
vwfi gwb"p t 2hptiwum}ll'iWfi{!. WJUJ2WU pwp&p UJ.hUIJ2 t UJ.Whutwfibt hwpwpb­
pw\twfi funfiwqmpJmli(!' (!fi.qlmtUJ. tillfi~L. 95%: lJpb UJ.WhUJ.wfitiwfi 2hptiwu­
mlll'iwfi(! tinmblimti t qmwfiqwqnp zbtillfi ' 5°C-}lg gwb"p, WUJ.W zwpwp{! tibq 
uthmv t tJ.bpgfibt tilt2llfi fitimz L. UJ.whbt ubfiJwl.J.wJ}lfi UJ.WJtiwfifibpmti : {]ph 
UJ.Ulllwl.J.bqL.}l L. ubpufiwhwmlll.J.fibp}l qntfiwpwtfuuti mbq}l ~11 mlibgbt. WUJ.W 
\twpbiP t zwpmfiwl.J.bt UJ.WhUJ.WUntU{! WJ112hptiwum}ll'iwfill UJ.WJUWfifibpmti: 

9.1.5. O}lnufl, 1J.h1J3, uruznr 

Slliplfwumjufwtif} · -0,5. .. 0°C 
<,wpwplipwljwti Juntiwljmp]mtif} · 90-95% 

r>ppwfill UJ.llllltqfihp}l bpqwpwmL. UJ.WhUJ.wfintti(! wpmw.qpwltwfi b-wtJ.wt­
fibpntJ. hwqqwqJmm bpl.tntJP t: 11-w wptJ.mti t tJ.hpwtizwqtiwfi (ltwti ~npwg­
tiwfi ) utqnfi{! bpqwpw&qbtm fiUJ.wmwqntJ.: Unqnpwltwli uwnfiwpwliwJllfi 
UJ.WJUwfifibtunti -0,5 ... 0°C-ll .qbuwmti hliwpwqnp t UJ.WhUJ.wfibt b"llpwfi}l 
bpuwfip. lunupnqbfill. i).lltiW, U"wupu, fiu4}1 Uopmbpll UJ.UlDtqfibp{! 1-2 zw­
pwpqw (!fipwgvmu: 4:wpqwtJ.nptJ.nq qwqwJ}lfi till9.wtJ.wJpmti UJ.Whntfiwqmp­
Jmfi{! pwp&pwfimti t tinm 2 wfiqwti : Op}lfiwlt. lJpL.wfill unpm}l UJ.llllltqfibp{! 
hfiwpwtJ.np t UJ.WhUJ.wfibt 1.5 wtillu 5% C02-P L. 3% 02-ll UJ.WJUwfifibpntti 
(tifiwgwb"{!' wqnm): UJ.q UJ.umtqfihpl! UJ.WhUJ.wfitiwfi qbp9.mti UJ.ltmwfill tllfi 
llfi~UJ.bU pwpti oqmwqnpb"htm. wJfiUJ.bu tt tJ.bpwtizwl.J.btm hwtiwp: ·1 

Pfi~UJ.hU b"ppwfi!l. WJUUJ.bu tt qbq&ll L. Uwplpll UJ.umtqfibp(! phPJ2WhwtJ.w­
Pll dtutiwfiwlt UJ.bUIJ2 t mfibfiwfi WJfiUJ.ltull qwnmgtJ.wb"p. npUJ.buqpfi UJ.whwfi9.­
qmu t qnUUJ.DUl UJ.wmpwumbtm hwtiwp: lllwhUJ.wfitiwfi (!fipwgvmti UJ.umtq­
fihp(! npnz ~w$ntl $w$ltmti bfi: 

lllwhUJ.wfitiwfi {!fipwgvmu wtibfiwtihb" tJ.mw(iq{! pnppnuwufiqbpfi bfi fibp­
ltwJwgfimti' qnpz $mmtil! L. nllqnUJ.ntU pnppnu(!: Upwq hnqwgmti{! tillli~L. 4oc 
L. wtJ.biP gwb"p. UJ.Wqwubgfimti t pnppnufihtm tJ.mwfiqJ!: lllwhUJ.wfintti(! UJ.hmp 
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t qwmwptJ.ll ooc tinm 2hptiwumlll'iwfimu. npntJ.hbmL. wt.t,hlll pwpop 9.bpuwu­
mlll'iwfimti UJ.WhUJ.wfibiPu pmptimfivl! hwtiwpJw IPP.tlltnp~nui t: 

<l-pwqwfimpJwfi tih2 qwfi mtl.Jwtfibp, np b"llpwfill npnz wpL.buwfi unpmh­
Pll UJ.mmqfibp gwb"p 2hptiwumlll'iwfiwJllfi wtJ.bllt zwm qfiwuqw~fibp hfi 
umwfimti 5oC-ll qtuwmu. pwfi 0°C-ll: UJ.q :J>llqpntnq!lwqwfi tuwfiqwptJ.w­
b"ntpJmfil! uqqpmti 11 hwJm t qwwu qnpllqp 2P2WUJ.wmp UJ.mqwtiuti qnpzwg­
tiwtip : 

1
1-hq&p UJ.Ullltqfihpll UJ.WhntfiwltntPJntfil! mwmwfiqmti t' ltwtutJ.wb" unp­

mtig : q_wqwhwu npnz unpmbpll phpp{! {!fi.qhwfipwUJ.bu UJ.whntfiwlt ]_t : 4:wU 
unpmhp, npnUv hpb hwumfiwghL bfi tiwuwup. WUJ.W .qpwlig UJ.Whntfiwqmp­
JntU{! ~11 wfigfimti 24 dtutillg: Puq mzwhwu unpmhpp wnwfi&llfi fiumzfibp 
hfiwpwqnp t UJ.WhUJ.wfibt 1-1,5 wtipu: UwltwJfi mzmhwu npnz unpmhpll 
UJ.mqwtipul! UJ.whUJ.wfiuwU {!fipmgpmu n~ ph l}lwt}lltmti. WJL ttnzmwlimti t L. 
UhUJwltwJ}lfi UJ.wJtiwUfibp .qmpu phphtntQ hbmn tt w hwumfiwfimti finptiwt 
l.J.bpUJ.ntJ. : UJ.q UJ.Wml'iwnnq npnz hbmwqnmnqfihp qmht bli , np UJ.WhUJ.wlitiwfi 
Ull9.llfi zpS)wfimti UJ.UIDtqfibp{! 1-2 opnq UJ.hmp t UlWJ2WQl}hfi tillfi ]_u 18 ... 2Q°C: 

1
1-bq&p, pfi~UJ.bU liwL. b-llpwfip UJ.umtqlibp}l tiwqbpbufi mfip zwm pmJL tin­

tiwzhllUI. puq l.J.bqL.{! zwm PWllW\t t . DllP hbmL.wfipnl} UJ.WhUJ.wlitiwfi {!fipwg­
pmti 2Pll ltnpmuml! tibb- t : 

Unwfi&UwUJ.hu. hpb UJ.WhUJ.wfitiwfi bfi .qpl}mti n~ twtl qw11qwgwb" 
UJ.mntqfihp(!. WUJ.W .qpwfip n~ tillwJfi fin11tiwt ~hfi hwumfiwfimti. WJL fiwL. pw­
nwtimu L. qfil'innmqmti hfi: UpmwuwhtiwliJwfi till zw1112 hp4llfibpntti qhq&ll L. 
b-}lpwfi}l UJ.mmqfihpll WUIPwfivwJllU tizwlttiwli oqwltfibpllg tibqfi t .qpwfig wp­
hbumwqwfi tintiwzbpmntJ. UJ.wmtw: Cwm qbuwhpntti tintill hbm wtJ.btwgqmti 
b(i fiwL. :}lmfiq}lg}l.qlibp: 

l).bqtJll UJ.tnlllqfihp(! UU hfipwqw hfi nllqDUJ.ntUWJllfi L. zwqwfiw\twqntjfi 
pnppnuwufiqbpp wqqbgntpjwli : fipUJ.bu 4wfifuwpqbllt~ til12ng funphntM t 
mptJ.mti oqmU)qnpb"ht pbfintillt :}lmliqpg}111P tmb"ntjp: Uli4 WJL tilt2ngwnmti t 
52°C-ll mwq 2runu UJ.mntqfibp(! 2,5 pnUJ.b UJ.whtw. np{! qqwlltnpbfi UJ.wqw­
uhgfimti t tiwfitltfibpllpwfiwltl! utlllllll tiwltbpbullfi : UwltwJfi n1mz unpmhpll 
tinm WJU til12ngwnmti{! hwfiqbgfimti t \tbqL.p qfiwul}mb"pll: l).pw hwtiw11 tunil­
lnuM t mptJ.mti 2Pll 9.bptiwumpl'iwfi{! lt2hgfibt tipfi~L. 46°C-ll. llult npUJ.bU :}lmfi­
qllg}l.q wtJ.btwgfibt p blinti}lt: 

UwttwJfi wtibliwwMJmfiwl{bm til19.ngwnmtil! fiwfufiwltwfi hnl{wgnuifi t' 
uwnl! 2[1}1. UWD(! ollP qwti .qpwfig hwtiwmbqbtm til12ngnq: "Uwfufiwqwfi hn­
l}wgtiwfi mhfufintnqllwJll tlwu}lfi 4lunul{}1 wnwfi&pfi : 

1
1-hq&p npnz mzwhwu unpmbpll UJ.mmqfibp hwptlwp t UJ.whht 4:Cl-U"-ll 

UJ.WJUwfifibpnttl 6-llg tl}lfi~L. 9 zwpwp: fipnz hbmwqnmnqfibp qmfimti bfi. np 
fiUJ.wumwtJ.D11 qwqwJllfi till9.wl{wjp{! 5% C02 + 1% 0 2 t. Ujntufihp{! JunphntM 
bfi mwlltu pptJ.wb"fill pwfiwqmpJmfil! 2,5%-llg gwb"p ~P2hgfibt: trph qbqoll 
mtlJwt unpmp hwtlwp W tizwltl{bt fiutwumwqnp qwqwJllfi ltwqti, uhp ltwpb"ll-
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pntl_. UJ.bmp t ltiJ.pumbt5% C02 + 3% Oz + 92% N2 qwqu}llrQ.U": liJu qbUJ.nmu 
UJ.WhUJ.wfiuwfi mt..nqmpJmfil! wnfitl_wqfi bpqm wfiqwu wtl_htwfimu t: UwqwJfi 
up£wfi4Jwt mwpwgmUJ!' bpqm zwpwp{! ubq wfiqwu bpqm opntl_ upfilL. l8°C 
qwnfimu t wfihpw<tbzmmpJmfi: 

Uwtnpp UJ.Ulq}l UJ.WhmfiwqmpJntfil! -0.5 ... 0°C-p UJ.WJUwfifihpntu UJ.wh­
UJ.wfihtllu W qbpwqwfigmu 1-1,5 wuu}l(i: O}whUJ.wfiuwfi I!U}}Wgpmu hwum­
fiwgntU{! zwm qwfiqwq t l!fi}lwfimu. L. mbq}l t mfibfimu pmpumfipp qqwtll 
qnpntum L. bppbUfi ' UJ.tnqwuup qnpzwgmu: ~wJmfip t. np pwp6p pwfiwqm}l­
JUlUp lllP (£pntu tntb'btll) UJnt})bp UJ.Wpntfiwqnq unpmbpp UJ.utntqfibp}l UJ.Whnt­
fiwqnt}ljntfifi wtl_btll pwp6p t: 

Uwtnpp UJ.mmqfibpp qwpqwtl_nptl_nq qwqwJpfi Up£WtlWJpnui lllWhlllwfi­
uwfi tl_bpwpbpJWl qpmwhbmwqnmwqw(i wzfuwmwfipfibpfi Wjfipw(i ttzwm 
lhfi. }luq ~wJwumwfimu WJqlllJtu}l htmwqntnnt}ljntfi {!fiqhwfipwUJ.bu lP ppw­
qwfiwgtl_bt: 

O}whUJ.wfiuwfi {!U}lwgpmu \llUlntqfihpl! qwJlllll b(i tl_wpwqtl_bt qWUJ.ntJUl; 
zwqwfiwqwqmJfi L. qnpz pnppnuntl_: .1>pq}lntnqpwqwfi tuwuqwptl_wb'ntJlJntfi­
fibppg wubfiwmwpwb'tl_Wb'I! UJ.tnqwuu}l PWJPWJlllUU t . JlWNUWqillJU qmfiw­
tl_npntU UUlWUWlJ!. 6wp6ptl_wb'nt}ljntfifihp}l WllW£WQlllU{!: 

UwtnPJllllmntqfibpfi, wnw66fiwUJ.bu umq qntfiwtl_nptl_wb' qhqLntl_ unpmt­
ppfi{!. zwm hwpuwp t lllWhUJ.wfiht tunPI! uwntgpwb' tl}l6wqmu: liJu UJ.UliJ.W­
mhuwql! zwm qwpLnp t opwqwfi qbpwqpwpw<tfimu }l z6nphPtl qpwfigmu 
ubb' pwfiwqnt}}JWUp UJ.Ulpntfiwqtl_nq lllhqmpliwj}lli UJnt}lhpp, npnfip o<twfiqw­
qmu bfi b'wfip ubmwqfihpp' opqwfi}lqu}lg htnwfiwtmfi: 

9.1.6. t3psrnturujphhhr (hrurph£, riruhqrurph, IJPsrnh) 

J2liptfwumfttiwfif! · mlipummtf 
~wpwplipwljwfi junfiwqmpJDLfi!J · mlipuumrtf 

B}lmpntUWjpfifihplt zwpptJ.fi hfi UJ.Wutqwfimu fiwp}lfi21!· qpmpnfi{!. uwfi­
qwp}lfi{!. qphJlll~pntm{!: 

"Uwpfi2}l UJ.Ulntq fihtl}l UJ.Whlllwfiuwfi fiUJ.wumwtl_np 2tpuwump6wfil! 
mwppbp mwpwb'wzp£wfifibpntu mwppbp t: Oppfiwq, UU"U-mu .1>tnpln!w L. 
Sbfuwu fiwhwfiqfibpntU lunphmpq t tnptl_mu lllWhUJ.Wfiht 0 .. . 1 °C-p, puq 
lrwtll~nnfiltw L. Uppqnfiw fiwhwfiqfibpmu' 3 .. . 9°C UJ.WJUwfifibpmu: U"Jlfintnp­
mlt hwpwpbpwqwfi fiUJ.wumwtl_np tunuwtl_mpJntfil! bpqm qhuwmu ttliztl_mu t 
85-90%: "Vztl_wb' 2tpuwumlt6wfifihpp {!fiutpntpJntfil! qwfutl_wb' t "l u}lwJii 
fiwpfi£p w6bguw6 tl_wjp}lg . unpmpg, WJl fiwL. hwumfint})Jwfi l}mttllg : Pfilnwu 
UJ.Ullltqubp{! Untn b(i 1PPtl fiwpfi2WqillJU qnljfip, Wjupwfi ltiJ.pwntl_nq £hpuwu­
tn}l6wfi{! qwJlllll t gwb'p tllfiht: Oppfiwq. bJlb qbqL.fi mfip qwfiwlwtlmfi bpwfi-
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..... 

qwtl_npntU UJ.htnp t UJ.Whlllwfiht 5 ... 6°C-p. h}lb WJU qhqfiwtl_m(i t. WlllW 
3 .. . 4°C-}l. h}lh fiwpu2WqillJU t. WUJ.W' l...2°C-p UJ.WJUWfifihpntU: GJlh upL.fintjU 
tuupwpwfiwli}l ut2 qwfi mwpptp hwumfint}}JWU l}lmthpntu qmfitl_nq fiumz­
fitp. WlllW li}lpwntl_mu t 2 ... 3°C 2tpuwump6wfi L 85-90% hwpwptpwqwfi 
tunfiwtlmJl Jntfi : 

"Vwpfi£p UJ.tnntqfihp{! UJ.Wh\llWUUWU [!u}lwgpmu tl_fiwml_mu h(i qW\lllltJtn 
qwu qwfiwl pnppnuwufiqhpntl_: '1-pwfig qhu \llWJpwphtm hwuwp lunphntpq t 
mptl_mu oqmwqnpb'ht phfiq}lupqwqnt ~mfiq}lg}lq}l tmb'mJJl qwu qpw tuwn­
fintpq[! fiwmplmtup opmn~hfipt~tfiwmp qwu 2- wupfinpm})wfi}l hhm: Upq­
Jmfiwtl_tm t fiwL. puwqwtJttJt tmb'mJJll!: tTJlh UJ.Whlllwfiuwfi wpqiJhPI! hqht tfi 
oqmwqnpWwfi ut2. qpwfig wtumwhwfimlil! pp~hfiptntllllwpmwqltp t : 

tTpqwpwmL. UJ.WhUJ.wfiuwfi {!U}lwgpmu l}llUlQUWU 6\..hppg t fiwL \llllliJ.W­
qnJlp ZP2Wfip zwqwfiwqwqntJU hpwfiqwtl_npntU utnwfiwm L qhqLp qnzmw­
UWU!, llPI! hhmLwfip t 2PP utb' qnputnp: 

liJfi qwfituhtm UUJ.wmwqntl_ UJ.hmp t lllWhUJ.wliht pwp6p hwpwphpwlJ.wG. 
tunuwtl_nt}ljntfi qwu qhqL[! UJ.WUlbt unuwzhptnntl_: 

"Uwpfi2P UJ.tnmqfihpp qwpqwtl_nptl_nq hwumliwgmul!. npUJ.huq}l qhqL{! 
UUlWUW pfinpnz fiwpfi2wqntjU hpwfiq ppwqwfiwgtl_mu t 5 UWU UptJtnli}l 
(ppm) ut2 t}l}lthfi}l fihpqwJDtJlJWUp 20 ... 25°C-p lllWJUw(Hihpntti' 1-3 optl_w 
l!li}lwgpmu: UJu lllPllQhul! lrwtJt~nnfipwJmU qpntu t «pwqgpwgmu>> 
wlitl_wfimul!: 

"Uwpfi2p llltnntqfihp}l 4Q.U"-mu lllWhlllwfiuwfi mfimhuwqwfi zwhwtl_h­
tnnt}ljntlil! qhnL.u ll!Wpqtl_wb' lt: 

U"wfiqwppfi}l UJ.Ulntqfihpp UJ.Whmliwqnt}}JDtUI! pwpbliUJ.WUtn 2hpuwump-
6wliwjpli UJ.WJUWfifihtmtU qwqumu t 2-3 wupu: "VUJ.WUUlUltl_np 2hpuwump-
6wfi{! finpUWt qhqfiwb' UJ.UlDtqfihpp hwuwp l.. .2°C t . UJ.lll'l.WqhqLp 114 uwupg 
UJ.Wqwu qwliwlwtlmfi tpwfiqwtl_npuwfi qtuwmu· 2 ... 3°C, 1/4 uwupg wtl_htll 
qwfiwlwtlmfi hpwfiqwtl_npuwfi qtuwmu· 4 ... 6°C: U"pfintnpmp hwpwphpwqwfi 
tunfiwtl_nt})JntU{! 85-90%: 

U"wfiqwppfi}l UJ.lllntqlihpp UJ.WhlllWUntUI! uwfiptwpwfiwqwfi l}llWQntUpg 
qwu qwpqwtl_nptl_nq hwumfiwgmul! qwmwptl_mu t 6wpfi2p UJ.Ulmqlihpp 
liuwli : 

lrpmtmfip llllllntqlihpl! qqwtJtnphfi wtl_btlt UJ.Whmfiwq bfi UJmu gpmpnt­
UWJ}lfifihp)l hwuhUWtnnl})JWUp: lwtl_ qwpqwgwb'. PWJQ qwfiWl UJ.Ullltqfihp[! 
hliwpwtl_np t UlWhUJ.WG.ht 5-6 wupu: U"mq qwliWl UJ.llllll'l.lihp)l UJ.WhUJ.WUUWU 
fiUJ.wumwtl_np £hpuwump6wfil! 6 ... 8°C t. pwg qhqfiwtl_mfi qwu pwg qwfiwlw­
tl_mlifibpplil!' 4 ... 5°C, puq qbq}lfilihp}lfir!' 2 .. . 3°C: Pntnp qhUJ.nhpmu tt UUJ.wu­
mwtl_np hwpwphpwqwfi Iunfiwtl_mpJntU{! 85-90% t: 

f!nppnuwufiqhpp L. 2PP qnpumpg UJ.WhUJ.Wfihtm filllwmwqntl_ oqmwqnpb'­
tl_mu h(i UlWpphp tnhuwltiJ. ~mfiqpgpqfibp U UnUwzhptn: lijUUJ.hU, qpwqw(i 
wMJmfip t umwgtl_mu phfinuptll. pnpwpJltlP. JllJ.wphfiqwqntll L. WJl ~mfiqp-
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gPilfibpp' unuwfiJmpp hbm hwuwmbq oqmwqnpb"mupg: "Uwmppotlip opmn­
:}>h!ipt:}>hfiwmp oqmwqnpb"ntU[! }unphntpq W. mpll_mu. pwfip np l}llmpnfip 
tqmmqfihp[! ll_fiwuilll tqbfipgpwmu pnppnuwufil}hp[! l}wJmfi hfi WJil fiJmpp 
fiqwmuwup : UpmwuwhUwfiJwfi UijlWl}mpl}wJmU l}llpwnll_mu t pp:}>bfiptnll_ 
fihpb"b"ll_wb" PllPhpnll_ tqmnt11fihpp wnwfiopfi lltwphpwll_npntli[!: 

q.pbJtq:}>pntmp tqwhtqwfiuwfi tqWJUwfifihp[! fintJfifi hfi pfi~ fiwpJlfi2Pfit!: 

9.1. 7. Uli1J.UlUp }um1J.n1J. 

S!lipuwuwfttiwfip · -1 .. . -0.5°C 
~wpwplipwljwfi junfiwtfmp]mfip '90-95% 

Ubqwfip }uwqill\[!. p mwpphpntpJmfi WJt tqmqwmbuwl}fihpp. tqwhtqwfi­
uwfi [!fipwgpntU W hfipwpqll_ntU fil}WUlUtP hwumfiwgUwfi : ~hUluWtqbu UtqW­
llill\Wl}Wii lltmtltfi ~hwuwb" }uwll.Illlt! tqwhtqwfiuwfi [!fipwgpmu w umwfimu 
unpmpfi pfinpnz hwmqmpJmfifihp: Qp qwphtlt fiwL. zwm mzwgfiht phppwhw­
ll_wp[!. pwfip np ll_pw hwufiiUl mz wzfiwfiwjpfi gpmhp[! l}wu wfiopL.fihp[! qw­
Pill\ hfi hwmpqfihppll_pw UWfip 6bqpll_wb"pfihpp WDW2WQUWfi tqWUlOWD qwn­
fiWt. npnfip pnppnuwufil}hpp fihppwlltwfiguwfi nl.llPfihpfi bfi: 

bpb WJt tqmqwmhuwqfihpp hwuwp fiw}uuwl}wu lmll_wgntli[! gwfil}wtlt 
tp. wtqw ubqwfip }uwqnrtlt hwuwp WJfi wnwll_bt pwfi wfihpwahzm t : liJfi P.­
pwqwfiwgll_mu t UWD[! OllP liJnngnll_' b"w}uuhtnll_ 1000 }uWllnrtP wpq@ hwz­
ll_nll_ 170 u3 -1 °C-p oq: luwqnrtlt zwm unpmbp ~hfi uwnmu fintjfipul} -2°C-p 
tqWJUwfifibpntu , uwl}wJfi WJilUIJ.lup gwop 2hpuwump6wup l}llpwnmU[! funp­
hntM w mpll_mu, pwfip np uwnmu t tqmqwl}np[! L. ~waw uhb uwu[!, npp 
hbmL.wfipnll_ IUllintNt! qnpgfimu t «qhfiqwfip» mhup[!: .Pwgp flllWfipg , IlllltntJ­
q}l b"wJpwuwuhpntu up.zm tt tltfimu bfi phpqwpqwgwo hwmpl}fihp. npnfip 
tqWpnlfiwl}mu bfi PP~ zwpwp ul}WPIUl hfi uwnhr 

luwqnrtlt wubfiwuhb" qnpntumfihp[! mhqp hfi ntfihfimu pnln.ppmpu pnppn­
uwufil}ll UJ.WI.D6wnnll_: '-l.mwfiqwll_np hfi fiwL. Wtmhpfiwppw L. CltWilOUtqnppoui 
pnppnuwufiqhp'(!: liju hp.ll_wfillOt}ljntfifihpp qhU Upfi~L. WJOU lizwqll_w() pntnp 
UP2ngwnmufihppg wubuWWMJntfiwll_hi.O[! ufimu t ooupp hpqopupqnll_ 
(ooupwqwfi qwq) uzwl}hll!: liJil uzwquwu mwpphp oL.hp qnJntpJntu ntubu' 
ooupwlltnzp ll_wnhll!. (}twfiwfinpubppg. npmhrt b"b'Upwqwu qwq[! qmfill_mu t 
tumwgpwo ll}I6wl}mu. }untg fihpliqhll!. hwphpp l}wu lltnzm oL.nll_ pplipwqw(i 
Ujntpbpp (oppuwq. l}wuuuup ubmwppuntt:t>P.mp) oqmwqnpOntU[!, npnup PWJ­
pwjll_htltu Wpi.DWil{llltU bfi oMpwjpfi qwq L. WJLU: Uwl}wjfi PDLDP qhUJ.PhpntU 
tL qnpOill\ fiJntPl! S02 qwqfi t: 

Unw2pu uzwqntli[! b"Mpwqwfi qwqnll_ ppwqwuwgll_mu t fiwfu!iwqwfi 
lmll_wguwfi q!ihtmg wfiup2WUJ.hu hhmn, hpp qwzmwJp!i 2hpumpJntU[! qhnL.u -
~p hhnwghr UJu [!Gpwgpmu b"b"upwl}w!i qwq}lfummpJmfi[! fugmu tqbmp t tP-
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fip 0.5%, pul} uzwquwfi ml.arut.ntpjntfi[!' 20 pntqh: lijfinthhmla.. hpufiwqwfi 
tqwhtqwfiuwfi }ugmu uzwl}ntU[! qwmwpll_ntU t 0,25% b"b'Upwjpfi qwqnll_ 10 
opll_w qwu uhl} zwpwpll_w [!fiqup2mufihpnll_: liJil [!fipwgpmu pfiwwfi pwpop t 
}ugp Upfintnpmp hwpwphpwqwfi }unfiwll_ntpjntfi[!, Wjfipwfi pwpop t uzwq­
UWfi wMJmfiwll_hmmpJntfi[! pnppnuwufil}hpp qbu: flpnz mh}ufintnqfihp wtqw­
hnll_mpJwfi fil}wmwnmufibpnll_ ll_bpgfimu hfi wll_htlt pwpop b"b"upwl}wfi qwq}l 
}ummpJmfifihp, uwl}wJfi WJU qhtqpmli wnw2wfimti t hwmpqfihp)t' ppupw­
qwfi ll_fiwull_wb"p!ihp umw!iwtm ll_mwfiq[!: 

PUlWtPWJntU l'iwpmwpwqhm :b . .Pnfinupfi lizwl}ht t uhrJ.wfip }uWllnrtP 
tqwhtqwfiuwfi [!fipwgpmu b"b'Upwqwfi qwqnll_ uzwqhtm hwuwl}wpq. npfi w­
tqwhnll_mu t w}umwhwfipllJ. fill_wqwqntJfi zlpntU[! IUlltntJq}l hhm: Spll_wb" 
fumnt}lJWUp L. dwul}hmnll_ uzwl}htnt9 wfiUP2Wtqhu hhmn fugp lip!intDPUlt! 
fibpb"b-ll_mu t hwmml} wzmwpwl}, npmhrt SOz qwq[!. tmb"llhtnll 2PP hhm. hh­
nwgll_mu t. pul} uwppll_wb" upfintnpiD[! !inppg ll_hpwqwpoll_mu t }umg (fiq. 86): 

"Uq. 86. Ubqwfip }uWll.Ill\t! b"Mpwjp!i qwq}lqwpqwll_npll_Ill\ pw!iwqmpJWUp 
uzwl}btnt hWUWl}Wpq ([!UUl :b . .PnfinUpp) 

1 - hlirzm[J MtfpwJftfi qwqmf q[wfiwfinp, 2 - uwt/wtwJftfi JW!/Jftl uwpp, 3 - qn­
[»Plbgmgftl, 4 - UJwhUJwfitfwfi jumg, 5 - OIJWfuwnfiftJ. 6 - Mtfpw[Jwfi qwq/1 
/J[wfitfwfi WlUJWpW/J, 7- OIJWjutf!Jftl UJDUUJ: 

UMpwqwu qwq}l w!ihpwc:tbzm pwfiwqmpJntfi[! hwzll_wpqll_mu t 
hhmuJWL pw!iwoL.nll_' 

B =C· A·1000 
350 ' 

npmhrJ.' 
B - oMpwJp!i qwq}l w!ihpwc:tbzm pwfiwl}ntpJntfifi t. qq. 
C -fugp wqwm b"wll_WU!, 0

3
• 

A - b"WpwJpfi qwq}l }uuuupJntfi[!, % 
350 -oMpwJpfi qwq}l 1 qq-p qpwll_wo owll_wm 0°C-p L. finpliwt upfintnp-

mwJpfi ofizuwfi qhuwmu: 
\.f.hp[! !izll_bg, np b"Mpwqwfi qwqnll_ uzwl}btPU }unphntPil t mpll_mu pwpop 

tqwhht up!intnpmp hwpwpbpwqwfi )unfiwll_ntpjntfi[!: Uwl}wJfi tqbmp t tqwh-
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Ujllltiht qqmznt!}JntU, npUjhuqp hlllm.plJ.Uhpp qplll 2PWJpU lJ.llll-lPttihp 1_Wlllll2W­
(iw(i : ~UJqUJnUJlJ. qtuwnui Cl"Cl"upUJqwU qwq(!. tmltl[html2PP lJ.llll-lPttihpmu. lJ.w­
Jlllll t hUJUqhgUht Cl"WplllJpU I-ll-lti.P wnlll2lllQUllltil!. npl! l[UUJumu t hUJm.plJ.Ubpp 
lJ.brtLl!' UJnUJ2UJQUhtntl vpupwlJ.UJU wJpl[UJbp: 

Cwm wpm.UJuUJhUUJUjUJU bpqpUbpmu qpplllmjmu t lullliJ.lli\ll upUwtp­
VlllhUJl[UJpWJpU uzUJqntUl! :pmUqllgtulUhpp tntCtntJ!}nl[: 

~UJJUJUm.UJUmu w6hgl[nq uhqUJUp luUJIJ.lli\ll mlllppbp unpmhpp Ujlllh­
UjUJUuwU nbdpuUhpl! phpl[UJCl" hU UJq. 38-mu: 

Urumuwlj38 
Utqwfi):t luUJ'l.lli\ll UIUJhUIUJuutUu nbd):tuuhp[! 

s::J I 
~=.I $ <=I 3= <::~dl 3 .::r~ 3:.::1 'a 3 iii! ..::. ~ s :l lllwhmGwqmpJmlin uwh-Unpllll! su zs ~ <=I ....,..c::. 

:l 0 1:0.-::r'o 3 ~~ uwGwtiJwqniJ. qnpbnlilihpn 3 g_.g 3' s 3 
~ 1I c. 3 s= ,1:1 ....,.E., Oj ~ 

Upwpwmjl 
-l...O 85-90 6 

~wm(tq!ihpjl wG2wmmun 
DIJ\jntJQitQ 

lJuluwtb -1...0 85-90 4 Qwli)ll )DflWQntU 
QtJ.wpflling -1...0 80-85 6 
Q.hqwpq -1...0 80-85 5 
Pntqwp 0 ... 1 85-90 4 
4wtqmmwli 0 .. . 1 85-90 4 
Snlj_mfi -l...O 85-90 4 
lfwultu 0 ... 1 85-90 3 OIJI!nttQ!ihpptJ.fiwuntu 
'1-hiJ.ltli bpt..wfilt -l...O 85-90 2.5 Owlhb }UflWQntU 
'-l.wpqwqmJfi 

-1...0 85-90 2.5 
OwG~lt ~npwgmu, 

bpuwfill 
CwhntUJwfijl 0 ... 1 85-90 2.5 

Qwfi~lt 1npwgmu. qhphw-
umfiwqmu 

Uu Uphfi(t 
0 .. . 1 85-90 2.5 

Pnppnuwu!iqhpntJ. tJ.wpw-
umu 

Iuwqlli\ll UjlllhUjUJfiuUJfi mhiuUntnqpwJmU qwpLnpwqmJfi UzUJUUJqm!}­
JntU mu):t pbpplllhlllt{lllpp. pwp6UUJu-phnuUJ!}llltPUUJU !!U!}UJgpmu nqqmJqfih­
p):tU l[fiUJu ~UjWU16wntm. ):tU ~UjhU fiwL uwnUUJpllltillljpU lugmu I}UJpuUJquhpp 
lJ.wJntfimpJntUl!: ~bp2puu UJUjUJhnl[btnt UUjWIDUJqnl[ )unphntllll t mpl[mu 
oqmtlht utmUJIJ.JW UJfi\JjmfiUJlJ.Uhpllg Ujlllmpwum.l[UJCl" hpuuwquUJiupwJllli 
m.llllJ.qpputppg. nJlllup huUJpUJt{nJlllLI-lJmu ta t!U6bnmu luUJIJ.lli\ll UlplJ.IJ.hPI! 
wUl[liwu I.J.hpUjnl[qUJpuwqUJl[nphtm 5 u L UJI.[h!P plllp6JlllL!}JUJUp: 

llltmp t hwzl[p UJnuht UUJL WJU hwliqUJIIUJUP!!· np UJJU Iugmu, npm.bq 
UjlllhUjwUl[mu t ubqUJUll lullliJ.nq, ~p. qUJphllt UjlllhUjUJUbt lllJl UjUllJ.llllilbuUJq-
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Uh11 qwu plllti2UJPhiJ.hU. plllUp np l[bp2pUUhpu Cl"WpUJqUJU qUJqp UJqqhgnt!}­
JWUp umUJUmu ta ppupllllJ.UJU lllJPtlUJ~Utp . lllJl qqwJlllpUJUUJlJ.wU hUJmlJ.ml-l­
JntUUtpp llliJ.llll[UJqmuUtp: 

9.2. !!wb2wrb.qbbp D}wluqwbdwb nbdpdbbr{! 

9.2.1 . lltursn.Z,ftl 

S!bplfwuwjufwfi!J · wbpuumtlf 
<!,wpwpbpwljwfi junfiwtfmpJnifi!J '90-95% 

L/.IUIJwhwu lJ.wpmn:PliU! hUUJpwl[np t UjWhUjUJUht lJ.wp6UJm.L dwuqtmp 
t!U!}UJgpmu, pUJUp np lJ.hiJ.Ll! zlllm. Umpp t L hhzmnt!}JUJUP l[UUJul[mu t: f!UJgp 
fllllllUpg , l[wqUJhwu unpmhp[! UjUJpmUUJqmu hU uhCl" pUJUwlJ.mpJUJup 2mp. n­
PI! Umpp lJ.hqLp L plllpllli.J. P22lllPWIJ.lllUpUhpp UJnqlllJlll!}JlllU qtuwmu hhz­
Ullll!}JWUP qmpu t qUJlltu l[Uwul[UJ~Uhpp UUJqhpbu L hUJUqpuUJUmu t mwp­
pbJl uUJUptUtpp qwpqUJguUJU plllphtiUIUJum up2llltllllJp: UUJI.J.UJJU UJUhpUJdhz­
mmpJUJU qtuwmu hUUJpun{np t l[UJIJ.UlhUJu qUJpm.n:Ppllt UIUJtwpUhpp U}Wh· 
UjUJUmul! 4°C-p UjlllJUwUUhpmu 4-5 UJupu. h!}h UUJluoJlllp UJUgqUJgl[p «pmd­
UUJU» l}mq 4-5 opl[UJ [!ti!}lllgpmu 15 .. . 21 °C UJWJUUJUUh}llltU: UJu l!tii}UJgpmu 
t{UUJul[UJCt IDUIJ.lllUUJUhpl! Cl"wCl"lJ.l[mu h(i IugUJUwUuw(i zhpmnl[. np(i wpqtw t 
hUJUqpuUJUmu uwUptUhpp Uhp!}llltpmUguwU hUJuwp: liJq pmdUUJU \}mtU! 
qlllphllt t UJUgqwgUht IllllZIDlllJpU UllllJUllltitib}llltU' plllpwq zhpm.nt{ tllnhtntl. 
wpLJ:t m.UJq: UUJlJ.lllJU Ujhm.p t h):tzht.. np hplJ.wpUJdwulJ.hm. UJPLll 6UJnUJqlllJP­
Ubp):t wqqhgm!}JWtil! hU!}lllplJ.hlltu UjlllLUJPtihpp lJ.hiJ.Ll! l.j_UJUUJimu t. ):tulJ. hlllul!' 
qUJnUwUmu: f!ntnp qhUjpb}llltU UjWhUjUJUUUJU qtihlltu UJllltlllpUhp):t uwqhphu[! 
Ujhmp t lltUP. 1_np: 

flt2whwu qwpmn:PJ:t!P UIUJtUJpUhp(! Lu mUtU pmduUJU tllm!P qUJp):tp. 
1_CilllJlllCt UpwU, np lJ.hiJ.Ll! pllll[UJqUJU):tU qwpqUJgUJCl" t L hUJum.: bph phpplllhlll­
t{lll{!l! qUJm.wpl[UJCl" t qqmzntl-lJlllUp L Ut{UJqUJqntJU t{Ulllul[UJ()"ptihp UjUJUlOUJ­
nhtntl.. UJUjUJ pmdUUJU tllmlltU lltUJpdhp tllniuwp):tUmu t UIUJtUJPUhp):t UUJqhph­
u):t illPUJQntU!!: lltzUJhUJu UIUJtUJpUhp):t pmduUJU tllmtU UJnwtl.ht ):tUmhUu):ttl.m!}­
JlllUp l!ti!}UJUmu t 18 ... 20°C-p L oqUJhwpuUJU UilllJUUJUUh}llltu: liJu qtuwmu 
tizl[UJCl" tllm!P mLniJ.nt!}JlllU!! iUI.hmp t qbpwqwUg):t 8-10 opl[UJU: UUJI.J.WJU. h!}h 
uto- bfi l[UUJutjwCl"pUbpl!. WUjW pwp6p 2hpuwum):t6UJ(ip I}UUjpntU uwUptwplll­
fiUJqUJU tPiWQlllUI! lJ.lllJlllll t hUJutiht uhCl" iUJtllbp):t: lijl} UjWIDOUJnnt{ pm<hlw(i 
tllntll! UJUg hfi qUJgUmu 11 ... 13°C-):t UjlllJUUJfiUbpntu. nnm 20 op mLnqntpJlllUp: 

lllhmp t hUJzl[p UJnUht. np pmduUJU tllnttmu ):tfimbUupt{ oqwiuwnfiuUJU L 
plllp6p 2hpulllum.p6UJUUJj):tU UjlllJUwUfih}llltU l!fil}hwUmp qn}llltum.Uhpl! qw­
lllllJ. ta qUJqtihtlS-25%. np):tg pUwqUJfi qn}llltump. hUJztJ.p.u' 5-9%: 

f!UJg):t l[hpl! uztjmCl"pg. l[fiUJul[UJ()"pfihp):t uUJqhphu):t lugUJfitiwu UJmpnl[' 
umptppunl[ Cl"UJCl"lJ.tl.htmg , UIWtwputpp. lJ.hiJ.LlllJpu uwumu qmmwql[mu bu hUJ-
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l}wfihju)l~ pllntJp)l llJmphp. npnfip pwpdpwgfimu hfi qpwfig q)luwi1Illlllw4w­
fimpJmllJ!: UJu qhuwmu UJWtwpfihp)l wphwhwJwg uwl}hphu[! umwfimu t 
l}wfiw~ qntjll. )1 hwz)ltl WJI}tnhq l}mmwl}l(IliJ. PtDpn~)lt)l . np)l hhm u)lwdwuw­
fiwl} l}mmwl}l(mu t fiwh untwfi]lfi. h J!llqhwfipwUJhu pwpdpwfimu t qt)ll}nwt-
4wtn)lqfihp)l pwfiwl}ntpJntfi[!: 

q..npafiwl}wfimu zwm qdl(wp t t)lfimu pmduwfi \}lmt)l wfigl}wgmtiJ!. 
umwgtJwa phppf! wfiti]12WUJhu mbl}wqpl(mu t UJWhUJwfiuwfi fiqwpwqptJwa 
bl}wfiwl}fihp)lg npht tih4 dhnl(: liJqUJ]lu]l qbuwhpmu JunphntM t mptJmu wfi­
ll)12WUJhu ul}uht oqwhwpntU[! phl}mq h qpu)l uwn{! OJlDtJ: . li.Jfi. wfigllhtntf 
I.J.wpum:}>)lt]l zhpm]l ll]12nt\. mwpwfimu t. np]l hhmhwfipnq pwpdpwfimu t tun­
fiwqmpJmfi 4twllhtm hwmqmpJntll[!: UwttwJfi pwpu OJlDt\ UJWtWpfihp)l l}mJ­
m)l oqwhwpmtiJ! opwqwfi 4-6 wfiqwu 20-30 pnUJh)l J!llpwgpmu zwpmfiwl}­
l(mu t fiwh pnuhlwfi \}lntt)lg hbum, DpUJhUq]l UJWtWpfihpfi WUJWhnqqbfi z!i~W­
nntpjWU hwuwp wfihpwdhzm ppqwafinq: "Uzqwa l.}lnttmti oq]l wpwqmpJntllJ! 
l}wp~)lUJ. zhpm]l ll]12nt1. uthlllD t l}wqu)l 0.12-50 UI4P4 l}wu 50-250 u3/m. dwu: 

llmdtiwfi $mtll wqwpmhtmg wfiu]12wU!hu hhum ul}uqmu t 2hpuwum)l-
6wfi)l ]12hgllwfi \}lnq{!: liJU [!fipwgpmu 2hpuwum)16wfiJ! 15 .. . 18°C-]lg 2-3 zw­
pwpqw [!fipwgpmu wfihpwdbzm t P2hgfibt u)lfi~h 2 .. . 5°C-p: bph UJWtwpUhpp 
uhjuwfi]14w4wll qfiwuqwb};!fihp[! ubawpwfiwl} ~hfi . W\llW U)12)1fi hwzqnq UJW­
twpfihp)l qwfiqqwa)l 2hpuwum)16wfip ll2hgmun l}wPiliJ. t l}wqtiht opwl}wfi 
0~5°C . )luq hpb qfiwuqwa UJWtWpfihp[! zwm hfi, WUJW opwl}wfi P2Ugl(ntU t 
1 C-nq: liJu $mtmll U!WtwpfihpJ! qmfiqmu hfi Junp hwfiqum)1 ZP2WUmu' :}>p­
q]lntnqn-l}hfiuwpwfiwqwfi UJpnghuUhp)l fiqwqwqmJfi )lfimhfiu]lqmpJWU U!WJ· 
uwfifihpmu: 

Qhpuwumpnwfin 2 .. .soc hwufihtmg hhmn ul}uqmu t UJWhUJwfiuwfi hpu­
fiwl}wfi \}lmm: liJfi zwpntfiwql(mu t Upfi~h qwpmn~pt]l ppwgntUJ! qwu upfi~h 
finp pbpp: liju \}lmt)l ul}qpmu' Mnw(i WllW2]1fi wu)lufihp)lfi. U!WtWpfihp[! 
ufimu hfi Junp hwfiqum)l 2P2UJfimu: Uwl}WJfi hhmwqWJDLU ul}umu hfi JlDlpU 
qwt WJ'l2P2Wfi)lg , np)l Gzwfifibpfi hfi l}hfiuwpwfiwl}wfi UJpnghup wqm)lqmp­
JWfi pwpdpwgmUJ!: Cllwtwpfibp)l atuipdwqtiw(i l}wfijutiwfi l}wphnp qnpanfi­
fihppg t gwq1 h 4wJmfi 2hpuwum]16wfi)l U!WhU!wfimUJ!: 

fi.muwumwfimu wnhgqwa mwppbp unpmhpp l}wpmn~]lt)l hwuwp w-
nw2wp4tlht hfi hhtnhJWt2hpuwum)lnwfifihpJ! N,.l)..Jw~hfil}n. 1987) . 

Cllp]lh4mtu4)1qwqwhwu. llwthfiu4)1 1...2°C 
llbnt)lJupllqhfi 1.5 .. . 2°C 
ShU\ll. OqnfiJn4. Uuhfiw 2 ... 3°C 
lnptu. Uumtntl.)119,l)..pntdfi]1. q..wm~pfiu4)1 3 ... 5°C 
LJmp)luhg. Cllhmpnqu4)1 4 .. .5°C 
q..Wpfiwfiwj)lfi WU)lufibp)lfi. wnwfig U!Wtwpfihp)l WppfiwgUwfi uzwfifib-

p)lfi U\llWUhtm. Jug]l 2hpuwum)16wfi[! P2hgfimu hfi u)lfi~h 1.5 ... 2°C: bph UJW­
tWpfihp)l atwpdwl}UWfi WDW5>)1fi !izwfifibpJ!. hwtihfiWJfi I}UUJU, p hWJW bfi qw-
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\ltu. WU!W w!ihpwdhzm t WJ!i qwfiJuhtm hwuwp 4]1pwnht finfiP.twJ)1G. uUJ]lp­
m)l qntnpz)lfihpnq qpwug uzwqmtiJ!: Ub4 zwpwpqw J!llpwgpmu qwpmn~]lt)l 
zhpm)l U)12Dtl uqmu hfi 01} 8-10 u3 /dwu.m hwzqnq. DPJ! UJWpntfiwl}ntU t 0.1 q 
!infi}ItWJ]lfi UUJ]lpm 1 u3 OJlDLU: lijfinthbmh uzwqntUJ! l}pl}fimti hfi wtibfi 10 op[! 
Ubq: 5-6 WJJl dh)l uzwqmufi WU!Whnqmu t qwpmn~)lt)l atwpdwquw(i qwfi­
julllUJ! upfi~h hntt)lu)l l}huhpJ!: 

bph gwap JumntpJntUUhp)l qhuwmu tp)lthliJ! hwfiq]luwfimu t 4hfiuwpw­
fiwl}wfi UJPDghufibp)l Jupwfi)l~. WU!W WJ'l qwq]l pwpdp JuumtpJmllfihp)l qhUJ­
pmu WJfi l}wmwpntti t mfllul hwl}wnwl} ~mfiqg)lw ' hwfiqhu t qwt)lu npUJhu 
nbpwpqwfim. qwfiqwqbgmg)lr lijUUJUU, bph U!WtWp!ihpJ! tizwqqhfi h)lqpht 
l}n~tflliJ. lljntp)l 0,5% 2PWJ)1U tntOOlJpnq, WUJW atwpdwl}ntUJ! lJ.lJ.wllJutl.)l u]lfi~h 
hntfi]lu}l tlhP21!: l)..w pwgwmpqmu t G.pwfinq, np h)lqphffi. pwJpWJt\htnt\. wp­
mwqpmu t tp]ltbfi. npJ! h l}wfijuntti t l}wu fiqwqwqntJfi]l hwugfimu atwpdw­
I.J.ntUJ!: Uffi...-)1 Ufifiq]l h qhqwll}12ng!ibp}l qwp~mpJntUJ! pmnwmpn1U: t qwp­
mn~}lt)l U!WhUJWUUWfi [!fipwgpmti atwpdwquwfi qhU phppwhwqwp}lg 2-4 
zwpwp WDW2 qwzmhpJ! tizwlJ.ht UWtb}lfiwppt{)l h)lqpwq]ltn}ltntOOljpntJ: Uba 
~w\}lwpwfiwl}fihpnq oqmwqnp~mu t fiwh }lqnUJpnUJ]lt N- (3- Ptnpn~bfi}lt) 
qwppwuwmJ!, npJ! hWJmfi}l t wnhmpwqwfi CIPC wfiqwfi mwl}: liJU fiJmp}l 
oqmwqnpantUJ! m}lwphfiqwqnt)l h ptnp}l hhm qqwt]lnph!i fiqwqhgfimu t 
atwpdwquwfi qmwfiq[!. }lll~UJhu fituh ~mqwp}lmUWJ}lfi \}l~wgmUJ!: 

t>tw1tdwl}uwfi qmwfiq]l qhti pmnwmpqmu t fiwh 4)1pwnht y -nwnw­
qwJpllhpnq uzwqmUJ! 0.05-0.15 4q..p hqnpnlpJWUp: 

"Uzqwa qpwl}wfi 2hpuwum}lt'iwfifihp)l 4)1pwnuwfi qtluwqnp wfihpwdhz­
mntpJntllJ! pjuntU t fipwfi}lg . np U!Wtwpfihp[! zwm qqwJm(i hfi gwap 2hpuwu­
m)16wfiwJ)lfi UJWJUWfifihp}l fil}wmuwup: Uwl}wjfi wubfiwqtluwqnpfi WJfi t. 
np 0°C-}lg gwap UJWJUwfifibpntU \llWtWpfibpntU \llWpntfiwlJ.qlliJ. OUtW!i pWJ· 
pwjqntU t ' qhpw~htnt\ u}lwzwptup quml}nqWJ]l. np}l hhmhwfipnq l}wpmn­
~Pll! qwnfimu t wfipfiwl}wfinphfi pwqgpwhwu, hpphUfi' wnwfig wpmwp}lfi 
npht \}ln\}lnjuntpjwll : 

4wpmn~}lt]l UJWtwpfihp}l l}wpqwqnpqlliJ. qwqwJ}lfi U)12Wt\WJpnlU hpqw­
pwmh U!WhUJWfiUwfi lUMJntfiwqbtnntpjntfi[! U)lfi~h Wjdti WUJWgmgqwa ~t. 
lUWJWa fipwfi. np npnz hhmwqmnlliJ.fihp Junpluupq hfi mwt)lu 4]1pwnht mwp­
php fiUJwumwqnp qwqwJ}lfi qhd]lllfihp: 

SlliptfwumjufwOp · rY C 
<wpwplipwljwO junOwtfntpjntOp · 90-95% 

q..wqwp[! h nwqfiqhq[!, hph ~mfihfi qqwt)l qfiwuqwapfihp. UJWWl}w!imu 
bfi pwpd11 U!WhnlfiwqmpJwUp odmqwa pwfi2wpbl}hll}lztupp]lfi ' ooc h pwpdp 
hwpwphpwqwfi JunfiwqmpJwfi UJ~Juwfi!ihpntu hfiwpwqnp t qpwfig UJWh-
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UJ.WfinUil! 7-9 wu)tu: Uwqwjfi qnpb"fiwqwfimu, wpmwqpwqwfi b"wtJ.wtfibpm.t 
uphpbtJtu wlihfiwp. t tJtfimu qwquwqhpUJ.bt uphpntUJ! wnwlig ub}uwU)tqwqwU 
tl_OwutJ.wb"pObpp: lljq UJ.Wtn6wnntJ. 7 wu)tu UJ.WhutwObtntg hbtnn J!liqhwlintp 
qnpmumfihpJ! bppbUfi hwuUmu hfi 15-20%-)1: "lwhtqwfiuwfi qpwqwfi W{lll­
Jntfil!P. (iw}uWUJ.WJUWfiCibppg t UJ.whUJ.WCiUw(i mbqwqpbtntQ wfiUp£WUJ.bU hb­
tnn £hpUntf}JWfi p£hQntUJ! upli~L. 1±1 °C. hwqwnwq l}hUWntU qnpntumfibpp 
I!WCiwqntpjntliJ! qw}llUl t ~w4twqwCig ubb" tJtlibt: 

bph qwqwpJ! qwu 6wq1ll}htl1! hwtJ.wpqwb" bfi }unliwtl. hqwliw\Ulli . 
hbmhwpwp Uwqbphul! ghfunm t. wlihp.wdhzm t qpWCil! ttJ.wUwt ttJ.wgnq Ub­
l!h(iwfibpp Uh£. npnfigmu 2PP pfimbfiu].ut fuwnfinuil! qwmwptl_mti t 2PP tib£ 
uhqtitl_wb" OJ} lltlhtntl: Uhl!hfiwjpg l}lltpu qwtnt9 Uf}hPI!l! llihtnl! t gligmiJ.tlP 
UUll!ntP £pntJ.: lljU Up2ngwnntU1! qqw\lmpbfi P2hglimu t uwqbphupfi qmfitl_nq 
uwfiptlihpp l!lllfilllql!: f<hug qwqwpntJ. qwu 6wq1ll}\utntJ. tPI!l! wpqqhpl! qwu 
phnUwpqqhpl! wUUp£WUJ.hu blipwpqtl_mu bfi ol}whwpuw!i, npUJ.buqp hbnwgtl}l 
qwpptwJ}ll.i wqwU12ntPl!: 0@ wpwqntpjntfil! UJ.hUll! t tJtlip 7-10 uu/tJ.pq: 

fipnz mbqbpntti {.fl.muwumwfip tip£pfi qnmmu) \Ulpwm{mu t ttJ.wgtJ.wb 
wpuwmwUJ.tnntiJ.Iihpp uzwqmul! tww2PP tmbmnmtJ.. npl! qwli}umu t uwfi­
ptwpwliwqwfi llt~wgntti]!: 

Ulfu-mu pmnwmptl_nui t Gw}ufiwqwfi uzwqntU!! liwmppouip opmn:j>b­
lipt:J>hfiwmp 0.1 %-ng tmb"mJpnq. hpb wpuwmwUJ.UlntiJ.I.ihpJ! fiw}uwmhutl.wb" 
hfi hbmwqw tJ.hpwuzwquwfi hwuwp: 

10-bpqwpqwgwb" qwu lhwumfiwgwb" qwqwpfi nt 6wqfil}b.rm UJ.Whutwfi­
uwfi l!llJlWQI!ntU hhzmntpjwUp pwnwumu h(i: 

bppbUfi qwqwpJ! b.pqwp.wmh UJ.WhUJ.wlimupg hhmn umwlinni t qwnJ! 
hwu: UJfi mhJW. t mfib!imu wnwfillfiwUJ.hU wJfi lliUJhbumfihpntu, n[lmhq hw, 
pwljjlg }ughpmu lliWhUJ.wfitl_mu t tpptbfi wpmWI}llilll UJ.tnnt:qpwli£wphqhli, o­
ppfiwq' }ulidnp qwti ubpqL.pr luwq qwqwpp UJ.WhUJ.wfitiwfi !!UPWQI!ntti mhqp 
t mlihlinui liwh qhquwjpli zbp.mp qnpzwgmu: 

C}.wqw[lp L. 6wqfiqhrtJt hpqwpwmh lliWhutwlitiwfi hwtiwp qwpqwtl_np­
tJ.nq qwqwJpl.i up£wtJ.wmP. \Ulpwnuwli lilliwmwqwhwptiwpntpJwli hwpgJ! 
ulinui t amb"tl_wb": 

liJU h[lqm wptiwmwUJ.mmqfihpp UJ.WhUJ.wfitiwfi duluwUwq wubfiwtJ.­
mwfiqwtJ.np pnppnuwufiqhpfi hfi pnmp].tm}lul! (qnpz tlltnntti). ulJ.thpnmpliw(i 
(£pwtJt lltwtllmlt lltmmu), nJ.tqnqumfipmfi, .)mqmppnttil!. npqnlltntul!. JtfilUJ.hU 
Uwu pwqmbp]lwt 4tw4tmq llttnntUJ!' umbti.)p\lmtiip L. ppm lltmntU!!' qhnmpp­
tumu}l UJ.wmnwnntl.: 
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Slbpuwumft6'w6p · oac 
<wpwpbpwljwu ]rmuwqmp]mup · 90-95% 

"UtqwumwtJ.np tqwjuwlilibpntu mzwhwu qwqmtipl! hfiwpwl{np t UJ.Wh­
tqwfibt 5-6 wu}lu: 4:wqwtipl! UJ.WhutwCimu bli uwnfiwpwfifibpntti. pfiwqwfi 
gmpm oqmwqnpb"ru\. UJ.whhuml.ihpmu. twJfiwltmJmhpmu. tupwuwmlibpmu: 
Pntnp l}hUWhpntu tt gwliqwl}l t. npUJ.buqp UJ.WhUJ.wliuwfi qptl_wb" qtmtu qw­
qwup)t b"wbqnq qwfiw~ mhphfihpp 1-2 zbptnl! ~hhnwgtl)t . pwli}l np qpwOp w­
l{htJt @tiwgqntfi bG wlipwpblitqwum UJ.WJUWfifihpp h uwUptfihpjl hwUI}btq: 

bph llJ.w wphbumwqwli gpmml WUJ.Whntl_tl.wb tqwhhum, WUJ.Ul lJ.UJ1lWU­
p}l pbppwhwi{Wpl! uqumu hfi mzUwli WJU ophp}lfi, bpp q}lzbptJ.w £hptiwump-
6wfil! uqumu t unmhliwt 0°C: ~wtJ.wptl_wb" pbppU mliU}l£WUJ.l:m lltnfuwi}PI{mu 
t lliWhhum. L. qqmznpbli zwpl{ntU gwfigw6L. hwmw\UlU. np)tg hhtnn uqul{~tU t 
oq)t tiqnttil! wjq zbptn}l tip£ntl.: Oq)t b"wtuul! UJ.bUll! t qwqup. tintn 80-100 ti fm.­
dwti: 5wOqwtJt t olllt tiqmtifi ppwqwfiwgliht q].IzhpwJpli wqbilt uwnl! ol}lltJ.: 
~Uhntl.w I!fipwgl!ntU L.u tqbmp t dwuwUwq wn muuwfiwl.J. ljpqUht oq}l uqntUI! 
qwqwupp zbpm}l up2nt1.. uwqwJfi wJu l}buwnui tqbmp t hwztl)t wnfiht. np 
uqqnq 01}}1 £bpuwutnp6Wiil! 2llihtnp t tJtlip -2°C-}lg gwb"p: Ujq UJ.Wtn6wnntl 
uqtl_nq ol})l up UWUl! UnJljlg tlhPWllWPOtJ.ntU t OI}Wtuwnfip~. npmbq mpijmu t 
uwuwup wpmwp}lfi uwnl! oq L.u: bpb ol})l £bpuwump6mfiJ! -2°C gwb"p t. w­
UJ.W l.J.wpnq t tl_fiwutJ.ht qwqwupp up£ntlm: 

btlihtnll. qwqwup)t unpm)tg, tqwhbump qwnmgl{wbppg L. OI}WUrtJt2P hqn­
IIDtJlJntli)tg' qwqwupp zhpmp pwp6pntpjntU1! qwpnq t }]lliht tiltfi2h 3u: lljl} 
zbpmp mwpphp mhqbpmu L. mwpphfl tunpntpJwfi ttJlw mht1wi}Plltti bO hw­
mmq 1w1uwlJ.ntJIDWJ)tli qwu ttbqmpwqwfi £bpuw~wtllbp: bph hhppwqwfi 
ummquwli <twuwliwq hwJmfiwpbptJ.mu b(i mhqwqwli mwpwgmulihp, wtqw 
UWUl! 01}1! uqmu hfi WJI} UliJ.fllltf}JWUp: SbqwlJ.wfi tnwpwgntUI! qwpnll t 
hbmhwfi);! tJtUbt hnijwgfinq oqp Dl hwtl_wuwpw~wllt pwz}uuwfi qwu mtl.Jwt 
uwumu umfiptwpwfiwqwli UJ.Ililghufihpp pUmbfiuptl_wgtiwfi: 

f!fiwqwfi gpmntl wUJ.whntl_l{wb" tqwhbumUhpntu tUpl)JntfiwtJ.bm t Ciwh 
tmtl. ol}wlltntutJ.nq phnfiwpqqbpp oqmwqnpb"nttil!, npnlip pntJt bli mwtJtu wtJ.h­
tJt nwgpofiwt oqmwqnpb"bt tqwhbump b"wtl.wll!: fipnz l}bllJ.Pbpmti funphnt{lll t 
mpqntti WJ'1 pbn!iw{lqqbpJ! lib.p.up 4.Il11UP9 b"w~lJ.ht 60-70 upljpnfi hwummp­
JWUp tqntJttpJtthliwjpli pwqwlipntJ., Dill! wUJ.wlml{mu t 90-95% hwpwpbpw­
qwfi }unfiwtJ.mpJmfi: llJI} tqmfiwlJ.ntJ. UJ.WhUJ.wfibtJtu qqwtJtnpbli fitJ.wqmu t 
qwqwopp qznp pfiwqwfi qn[llltutnJ!, pfi2tqhu liwu qbmwJ)tli libljpnql!, qmuw­
p.wJ}.lU qnpmumlibJlJ! uJ.12J.lli hwztl.ntl. Gqwqmu hfi 1,5-2 wliqwu: Lwtl. hfi UJ.W\l­
tqwCitJ.mu liwh zwl?wpfibpl! L. C-tl)tmwupfil!: 

4:wqwupl! UJ.Wlltqwlimu bll liwh wnwli6)1fi tWJfiwlJ.mJmhpntu qwu hw-
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umtq LWJ(huqntJUlWJpli hpwUJwpwqlihJ111ui: Unwl{ht UJWhm!iwq' Uuwqtp, 
Qpunl{qw, .Phtwnmuwqwfi unpmtp{! UJWhUJWiintU t!i !iwh lljWU zhpmp Uh2: 
fl.pw hwuwp {!UUlJ111tU h!i phph pbpntpjwlip hpwUJwpwq, npmtq llJntU{! hwp­
ptg!imu h mwt~tnumu tu : 4wqwlip{! qwuwl{nJ111tli t!i ppwppg 4-6uu htnwl{n­
J111LIJJW!i l{pw, wpw!iputp{! OJntU b!i 1.91intli: Ctpmtpp ut2 lljwli hwumntpjnt­
fil! UJbmp t Llllilt 6-8uu: Ctpmtpp {!liqhw!imp pwuw41! UJbmp t qwqup 6-8: 
Umwgl{wcr tWJfiwi.J.mJutl! l{hphpg crwcrqqmu t 50-60uu hwummpJWUp llJWU 
zbpmnl{, n{lU Pll htppp!i crwcrqqmu t hwiJllll, uqngwpttltp qwu WJLI!P~ 2hP­
uwpwtltwfightlmtpjlllU nt!ihgllll. lijntpp zb{lutnl{: 

~JWU crwcrqntjpp UlWq UJWhUJWUhtfi wl{hLP WJUljntfiwqbut IJWPilll. t LP­
fibt, tpt WJ!i qwmwpl\P hwuuuq U}whtumlibJ111tU: UwqwJU pntn{lqhuwhJ111tU 
WJU qD{lOnqnt}}Jntfil! qwpttll t qwmwpht, tpp 2tpuwump6wfil! -2°C-pg gwbp. ~t: 

4wpqwl{npl{Illl. qwqwjpli lip2wtlwJ{ll!, npl! UJWJ111tliwqmu t 2,5-5% 0 2 h 
WJJWW!i tt wcrtuW}l}lnt qwq, UUJtllUUlntU t U}tllluuuwqntpjWU pwpopwguwlif! 
h qnJ111tum!ihpp !il{wqtguwfil!: 

ll}whUJW!iUw!i qwphnpwqntj!i UJWJUWUUbppg t wfihpwdtzm I!WliW­
qnt}ljWUp oqwtuwnlintU{!, npUJhuqp qwqwuppg hhnwgttP zu~wnmpJwfi {!fi­
}lwgpmu wnw2W9Illl. 2hplimpJntfif!, h mtqp ~m!ihliw qwpptWJpfi 2PP wnw-
2Wgmu UwqbpbUWjp(i uthpl.t!ib{lp l{pw: 

UJfimtq, npmtq UJWhUJwlil{mu t qwqwup, w qwptw UJWhUJwliht tpltttfi 
W{lUlUlllPilll. UJUlll.WUlUUWqUhp, DJ111l{hbuth Upfintn{lUllllU 10-100 UtUU Uptlm!ip 
ut2 t}lltttlip I.J.mmwi.J.uwU dwuwfiwi.J. mtqp t m(itfimu I.J.wqwupp l{fiwumu: 

l>wqqwqwqwUpf! ~ntfip pwpop UJtlllullfiwqntpjntli' Wjfi w wfig(imu uhi.J. 
wuupg 0°C-p UJWJUwlifibJ111tU: l>wqqwqwqwlip{! UJWhU}Wliuw!i t qpl{ntU w­
nwfig owcri.J.Illl. Ulb{lhfitpp htnwguwfi : bpt crwqi.J.wi.J.wqwtip{! tltwphpwl{npl\P 
wnwfiap!i UJnllltllllthliwJpli mnuwwqfitpp ut2, DJ111fig l{pw pwgl\P 4-5 wligl! 
5 uu ut{lwliwqcrmt, wll}w UJWhUJwfiuwfi mhn.qmpJntfil! hwuwpJw 1,5-2 wU­
qwu wl{htwfimu t: 

PU~UJbU uUJltmwi.J.wqtntlu qwqwlip{!, tUJiiUJhU tt crwqqwi.J.wqwlip{!, 
l{Uwul{mu hU up zwpp uw!iptfihJ111l{'wtuth{lfiwppwJnl\, uh, qnpz, 2PWLP, pwq­
uth{lpWt titwtltmq h WJL t~tmuwup: 

9.2.4. Unju, ujusnr 

S2bplfwurnft6wufJ · ooc 
-<wpwpbpwljwu junuwtfmpJniUfJ · 65-70% 

C ::)nil qtmlu untup h uJuumpp UJWhUJwfiuwfi hwuwp oqmwqnpbmu hfi un­
l{n{lwqw!i pliwqwfi I.J.wu wphhumwi.J.wfi gpmnq UJWhbum!itpn: ll}whUJ.wfiuwfi 
q!ihtnt9 wnw2 I.J.nnqhp{! UJbmp t hwUWUJWUlWutuwfi 6hnl{ UwtuwUJWUl­
{lWUutl{hfi : UJfi ppwi.J.wfiwgl{mu t qwzmwJpfi UJWJUWlilihJ111tli, hwumti.J. hpw-
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UJWpwqfihJ111tU I.J.wu ~n{lw!ingfihJ111tli : .Phpl!whwl{wppg hhum qwzmwJpli 
UJWJUWfifihJ111tU untul! Pllll.linui ta unm 2-3 zwpw}ll{w {!lipwgl!mu, npUJ.huqp 
WJfi ~npwfiw: Uwi.J.wJfi qw I.J.wptw t wfibt WJfi qhUJ.llntU, hpt hqw!iwi.J.fi 
wfiophwJpfi ~t : 

Uphhumwi.J.wfin{lbfi untul! qwu utumnp{! ~n{lwgfihtm hwliw{l oqml{mu t!i 
hwmnti.J. ~npwlingfitppg, npmhq qp~fil! mhqwl{n{ll\ntli h!i gwfigwqn{l hwmwq 
ntfiUQilll. qbmhqW{lWlifibJ111tU l.t pwuwhwpl{ntU Upfi~l.t 27" .35°C UlWI!WQl{WO 
~np ol}Jll{ /fiq. 87/: 

vq. 87. Untup ~n{lwlingp ututuwfi 
1-llfiiJillfiniJ pmfiqlip, 2-pwpdpwgfiniJ 1/Jnjuwljpft.!, J-pw2JunlJ ljJnjuwqp/1,!, 4-
dliiJfiwhwplj, 5-pwpdnlJ hwpliwpwfip, 6-pwpduwfi pwgqwbp, 7-,!npwfingtu­
;ftli jumg, 8-wpmwUIJniJ. OIJWjuwnfi/1.!, 9-wpmwliiJliwfi juniJntjwq, 10-lilipMniJ 
JuniJnt/.wq, 1/-hling, /2-filipMnlJ OIJWfuwnfi/1,!, /3-plinfiwpwi/Jliwfi pwgt/.wbJl, 
14-plinliwpwi/Jnq 1/Jnfuwljp/1.!, 15-pwpdt/nlJ Jumg, /6-Jugft gwligwdL hwmwq, 
17-mliuwqwt/npnlJ ulipliliw: 

UJq qnponqmpJWfi hwliwp mw11 oiJll lnutuuJ! UJUUll! t Lllfip unm 350-
400u3/m.dwu: T.rzwquwfi mhllll.mpJntlil! I.J.wtul{wb' t untup uqqpfiwi.J.wfi tunfiw­
l{mpJmfipg h qwqumu t 6-24 dwu, nppg htmn oiJll 2tpuwump6wfil! pw{ld­
pwgfimu b(i up!i~h 47" .48°C h uzwi.J.mu unm 20 dwu: UjU lif12ngwnuwfi fiUJW­
UlWqfi t 11~ upwjfi WU}whntJ.htlnub'qllll. ph$Jltqfih{lp LI1Ptl Ol}WjpU-tDP ttlJ.6wq' 
20-22%, WJL !iwhntlitwg!iht l{qpqwjpfi $utntU hlttJ.wlirplt}ljWU hW}llltg}ll(ibpp!i: 

UntuP. uwi.J.hphup tnpwguwfi (!fi}}WQI!lllll 4.znp puwqwu qnJ1I1lUUll! qwq­
umu t unm 4-6%: 

UntuP. L. utumnpp tnpwguwu hwuwp qwptw t oqmtl.ht fiwh wphp t!itp­
qpwJntl wztuwumq hwmmq 2hnntgptfihppg, DJ1I1UQntU 01}1! mwpwunui t 
wpuwJpli uwpmqngutpp up2ngnl{: 

::)npwguwu wl{wpmpg hhmn qwuql{wop 2tpuwump6wuu wump6wfiw-
pwp P2hgl{mu t uplith 0°C: Uwqwjfi hnl{wguwfi wpwqnt}ljlllUJ! UJ.UUlll t uho 
tlllfip, puq UJWhhummu umhqb'l{wb' 2hpliwump6wlil! · wpmwpp!i UP2P.fi 2hP­
uwump6wfipg nt gwop: fl.w wpl{mu t wJfi UJWm6wnnl{, np tpt UJWhtumntu' 
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q}l2hpqw uwnJ! ol}}l u}l2ngnq umhq~@ gw~ 2hpuwum}l6wfi, WUfW W2fiw­
fiwJllU hqwfiw4}1 dwuwfiwqwqnp mwpwgmu}lg . qwpnq t qn6qhqfihp}l qpw 
mhqll mfihfiwt 2PP qntnp2}lfihp}l qnfiqhfiuwgmu, npJ! uhb qnpmumfihp}l 
UfWmnwn qwpnq t hwfil}}luwfiwr 

~wuhfiwJfi qhUfu, wuhfiwhmuwwfi wphhumwqwfi gpmnq un]u}l L. 
u]umnp}l UfWhUfwfimufi t 0°C-}l L. 65-70% hwpwphpwqwfi ]un(iwqnt~jw(i 
UfWJUwfifihpmu: Uwnfiwpwfifihpmu un]uJ! L. u]umnpJ! UfWhUfwfimu h(i 25-
40qq mwpnqm~Jwlip gwfighpmu l}wu phnUwpl}qhpmu: Unw2}1U qhUfPntU 
gwfighpJ! mbqwqnpqmu bfi hwmw4}lg 5-7uu pwpapnt~Jwlip l}lwJmJw qwfi­
qwl}Ubp}l qpw, }lulJ. J!UqhwUmp pwpapnt~JntfiJ! lUfhmp t qbpwqwfig}l 3-3,5u: 
Phnfiwpl}qbp}l uh2 UfWhUfwfiuwfi qfihlllu pwpapnt~JntU!! qwpblll t hwugfibt 6u: 

Un]u}l L. u]umnp}l UfWhUfwfiuwU J!U~wgpmu wuhfiwub~ qmwfiql! Ufhmp 
t hwuwpbt ~twpawl}mul!, npJ! pwqgp L. 4}luwl}oot unpmhp}l unm uquqmu t 
unqnpwpwp hmfiqwp}lfi, }lulJ. lJ.~m unpmbp}l unm uwpm-wUfP}lL wu}lufibp}lfi: 
Lt[lW qhU UfWjpwp}l U}l2ngfihp}lg t pbppwhwqwp}lg unm 1 wu}lu WUW2 l}W2-
UllltU liwth}lfiw~~® htulJlwq}ll}}l tmootJ~nq upul}hlJ! l}wu qwuuw nwnw­
qwJpfibpnq U2w4hlJ!: 

b~b mwppbp tqwm6wnfibpnq un]u}l l}wu u]umnplt Ufwhbumntu qwu 
UfWhUfWfiUw(i )ugntU 2hpuwumlt6Wfi(! lt2fintU t U}lfilL. -l...-3°C L. qn('iqbqfihp(! 
umwfimu bfi uwnwb- mbup, WJUltfipfi qbp}lfi 2hpmhpJ! qwnfimu hfi ~wl}lwfi­
g}lq, WUfW qwfiqwq mwpwguwfi u}l2ngnq hUwpwqnp t WJqtq}lu}l qn6qbqfib­
p}l hwuwpJw wfiqfiwu qbpwqwfiqfimuJ!: 

Un]u}l L. u]umnp}l wnwfia}lfi unpmbp hfiwpwqnp t UfWhUfwfibt fintJG}luq­
l..-3°C-}l mwq, hpp UJmu unpmbpfi WJll fimJfi UfWJUwfifibpntu qqwt}lnpbfi 
qfiwuqmu bfi: '-lwfi mhqhqnt~Jntfifibp, np u]umnpJ! UfWhUfwUuwfil! twtl Uw­
JuwUfwmpwumhtm qhUfPntU 10% J!Uqhwfimp qnpntum(ihpnq hfiwpwqnp t 
UfWhUfWfiht hplJ.m mwp}l: 

'-lwpqwqnpqnq qwqwJltfi U}l2wtlwJp}l 4}lpwruuli[! un]u}l L. u]umnp}l bp­
qwpwmL. UfWhUfwfiuwfi qnpb-mu mwwu t U}l2W4 WMJntfip: UJfimwubfiwj­
UM qwfi gmgmufibp Wjfi uwu}lfi, np 5%C02 L. 3% Orlt UfWJUwfifihpntU 4n6-
qbq(ihp}l b-twpowl}muJ! qqwt}lnphfi hbmwaqqmu t: J 

9.2.5. Uh}u 

SJlipuwumftawti!J 2 ... 1 ooc 
~wpwplipw[Jwti juntiwtfmpJnLtilJ 90-98% 

UntJ.npwpw[l uh]uJ! UfWhUfwGmu bfi qwp6wmL. dwuqbmntl' nl wtJ.biP 
pwfi 2-3 2wpw~: UnwtJ.bt UfWhntfiwq hfi mz W2fiwUwJltU qwuwpw mhuw4}1 
ub]u}l Uftnntqfih[lJ!, npnfip 2 ... 5°C-}l UfWJUwfifibpntu qwpnq bfi UfWhUfwlitl.bt 
lilt pwli}l wu}lu : Ub]u}l UfWhUfwfiuwfi dwuwfiwq wubUwtJ.mwfiqwtJ.npJ! l}lwl}l-
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4btU m nquqbtfi t, np}lg ]umuwl}lbtm hwuwp ub]u}l pbppwhwqwpJ! qwquw­
qh[lUfntU bfi nl LPM hwumUwguwfi l}lmtmli: Ub]u}l UfUllltllJ! hwqwpbtmg hh­
mn hnq}l hbm 2tPll.Uil Uwunq 2mn b(i mwwu qbtq}l wpL.[! L. ~nqfimU l}W2tnntU 
U}l pwfi}l op: Ltpwfi}lg hhtnn hW[l11h 2hpm}l qpw uh]uJ! mhqwl}ln)untU hfi UfW· 
hhum, npmbq mbqwqpntU hfi qwpwl}Ubp}l qpw qwu qw]umu hwmmq UfWUl­
(lwumw~ ~qnmh gwfighp}l ut2 wnwfi6}1U-wnwfi6ltfi:ITJ.whlllwfiuw(i wnw2}lfi 
u}l pwfilt 2wpw~qw J!U~wgpmu uh]u}l npwl}J! twqwfimu t, uwl}wJU hhmwqw­
JntU WJG uqumu t wfiqmu WUfPht: 

b~h UfWhUfwfiuwfi ul}qpfiwqwU 2P2Wfimu Ufmlllt l}hqL.}l qpw wnw2w­
Umu h(i uL. l}lnu (!Uqwb- qhmhp, qw U2wfiwqmu t, np uquqbt t ub]u}l ~}lq}lntn­
q}lwqwfi ]uwfiqwpqwoot~Jntfi(!, npJ! gw~ 2hpuwumlt6wu}l wfihwuwlllw­
mwu]uwfint~Jwfi hhmL.wfip t: l>}lq}lntnq}lwqwfi hMwfil}Jlt~JmU(ihpltfi wfiu}l-
2WUfhu hhmL.mu t uwfiptwpwUwqwfi tltlwgntU(!: <l>mmufi wnw2ltfi hbp~}lfi 
uquqmu t UfmqwlJ.n~lt2P2Wfi}lg: UJq UfWmnwnnq uh]u}l UfUlllW4n~J! UfhUlp t 
qmpqwb-iPUlt nl UfWl}wu, pwfi 3-4uu h[lqwpnt~Jwlip: 

flpnz hbmwqnmnqfibp }unphnt[l11 hfi ffiWtPU Uwfiptwpwfiwqwfi tPlWgnt­
U[! qwfi]ubtm fiUfwmwqnq ub]uJ! 30 tJ.wJpl}wjwGntl (!fil}qubt 55°C mwpwg­
[lW~ 2PP uh2: 

b~h pbppwhwtJ.wp[! qwmw[ltJ.wb- t dwuqbm}lg 2nnn L. qwp}lp qw qwp­
qwtJ.nptJ.nq hwuntfiwguwfi, WJfi }lpwqwfiwgfintU hfi 20 ... 25°C L. 5000 UWU U}l­
t}lnfi}l ub2 t~lttbfi}l wnlJ.wJnt~JwU UfWJUWfifibpntu 18-24 dwutJ.w l!fi~wgpmu : 

9.2.6. QuhrnliJ. 

S}lipuwumjufwti!J 10 ... 15°C 
~ wpwplipw[Jwti juntiwtfmpJnLtilJ' 90% 

~uhpntl}J! hpqwpwmL. UfWhUfwUuwU hwuwp tq}lmwUlt lt: 5w~p 2hP­
uwum}l6wfiwJ}lfi UfWJUwfifihpntu li}l2ntlJ.I! qnpgfimu t l}l]upntfim~Jntfil! qwn­
Umu t «uwUfnfiwfiuwfi» qwUqtJ.wb-), qntJU!! ]uwupntu t, qnpntu t fihMwzUw4 
hWU[!: ~Uhpntl}}l unpmhp}l ubb-wuwufint~JWfi hwuwp pwphfiUfWUUl 2h[lUWU­
m}l6wfi t 10-15°C: UJu UfWJUwfifihpntu Mbpntl}U wnwfig npw4}1 qqww wfiq­
uwfi hfiwpwqnp t UfWhUfwUht unm uhq wuttu: Pwphpw]umwpwp bpqw­
pwmL. UfWhUfwUuwfi [!U~wgpmu 6Ubpnt4}1 l}hqL.(! qqwt}lnphfi w l}lwl}ll}mu, 
hhmL.wpwp Ufwhhumntu hfiwpwtJ.np t qwpuwqwqnpht 2-3 2wppnt1: 10°C-ltg 
gw~11 UfWJUwfifihpntu hfiwpwtJ.np t gw~ 2hpuwum}l6wfiwJltfi ~ltqltntnq}lw­
qwfi ]uwfiqwptJ.woot~Jmfi : 

~uhpm4J! qqwJmfi t t~ltthfilt Uqwmuwup, hhmL.wpwp w ~mJLwmptJ.mu 
qpw UfWhUfwfintU(! t~}lthfi wpmwqpnq Uftnnt11Ghp}l hhm hwuwmbq: 

~ubpnt4}1 UfWhUfwfiuwU (}lGlUfhu UwL. l}ln]uwqpuwfi) hwuwp oqmw­
qnp~mu bfi u}lfilL. 62 uu ]unpnt~Jntfi ntfibgnq phnfiwpqqbp: 
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9.2. 7 . .IJJ.mlp1J.nr 

S!bptfwumft6wfip 8 ... l0°C(pwg /jWUWll/lDl[ntU" 13 .. .21 °C} 
<wpwpbpwljwfi junfiwtjmpJDLUf! 90-95% 

lllnu]u}np)l UJ.UlllUJ.UhpJ! qqwJmU bU gwb-p 2hpuwum)16wUwJ)lU ~]lq}mtn­
qliwi.J.wU luwUqwpqwb-mpJmUfihfl]l fii.J.wmuwup: UJq UJ.Wmnwnnq 2hf1Uwu­
m)lnwuwJ]lu UJ.WJUwuUhpf! UJ.bmp t J!Utnflht UJ.mnUJ.Uhfl)l hwumumpJWUJ! hw­
UwUJ.wmwuluwU: 

bpt UJ.nU)u}nfl)l UJ.tnnUJ.uhflJ! qmuqmu hu pwg· I.J.wUw~ tlJ.mtmu, WUJ.W 
llflWUl} 13°C-)1 UJ.WJUwUuhfllltU 2 zwpwp UJ.WhUJ.wuht)lu qqwt)1nf1hU qfiwuqmu 
bU UWUfltwpwUwi.J.wU hpqwuqntpjntUUhflllq L. ~h(i umwumu finpliwt 4Wf1U­
f1Wqntfi hflwfiq: UJqUJ.]lu)l UJ.tnnUJ.Uhfl)l hwumfiwguwfi hwuwp fiUJ.wumwqnp 
20flUWum)lnwfiJ! 18 ... 21 °C-fi t: 'Unf1UWt hwumfiwgUWfiJ! ~b(i UUJ.WUtnntU fiwL. 
pwf16fl 2UflUWUtn)lnwfifihf1J!: 

bph UJ.WhUJ.WUUWU UUJ.WtnWI.J.fi t hwumuwguwfi hhmw6qntUJ!, WUJ.W 
huWf1Wqnp t UJ.WhUJ.wUht14 .. . 16°C-)1 UJ.WJUWfifihfllltU: 

10°C-)lg gwb-fl 2hflUWUtn)16wfiUhp)l qhUJ.PntU UJ.nU]lqnfl]l UJ.UllltqfihflJ! 
qqwJmfi bfi qwnfimu Wttnhflfiwp]lw pnppnuwufii.J.hfl]l UI.J.wmuwup: 

..!.tmwnfln)lflU wJu t, nfl UJ.nU]lqnfl)l UJ.mnUJ.UhflJ! gwb-fl 2hpuwum]lnwfiUb­
flP UI.J.wmuwup gmgwpbfllltU bU «qmumuwmpq» · I.J.mmwi.J.uwU t~hi.J.m: llJu­
UJ.hu, bpb qwzmntu, tlJ.nluwllflUWU I.J.wu UJ.WhUJ.wfiuwU J!fipwgpmu, pbi.J.mq L. 
I.J.wfln dwuqbmnq, mhq)l t mfibfimu 2hpuwum]lnwU]l wUI.J.mu fiUJ.wumwqnf1)1g 
gwb-fl UW\J.WflllW\tll, WUJ.W hhtnwqWJlltU WjqUJ.)lu)l UJ.tnntqfihflJ! qwnfintU bfi 
~wtp.wqwUg qqwJmfi wUuUJ.wum 2hf1Uwum]lnwUfibf1)1 fii.J.wmuwup: 

ilwg qwUwl UJ.nU)lqnp)l hwumfiwgntUJ! I.J.wflhtP t )lpwi.J.wuwgUht uhtp.w­
I.J.wU WfltnWllflWb- tp)lthU)l U)12wtlwJfllltU: Uwi.J.wJU, hpb WJll qwqJ! wtlbtwg@ 
wphbumwi.J.wfinphfi 100-150 uwu u)lt)1nfi)l Uh2 L. UJ.Ull1UJ.fihf1J! UJ.WhUJ.wfiqhfi 
24-48 dwu 20 ... 25°C L. 85-90% hwpwphflwi.J.wfi IunUwqmpJwfi UJ.WJUwfifib­
fllllU, WUJ.W hwumUwgmUJ! I.J.J!fipwfiw WflWq, L. UJ.tnnUJ.fihpJ! I.J.umwuwfi hw­
tJ.wuwflWlWtP qmUwqnfllltU: 

ilwg I.J.wflUpfl qntjfi)l UJ.UU)lqnp)l UJ.tllDUJ.UhpJ! hfiwf1wqnf1 t UJ.WhUJ.Wfiht 
Untn 2 zwpwp 10°C-)1, )luq t)1n@fi hwumfiwgwb- UJ.nU)lqnflJf 7 ... 1 0°C-)1 UJ.WJ­
uwUfibfllltU' unm 10 Ofl: lflpq hwumUwgwb- UJ.UllltiJ.UhflJ! hfiwflwqnfl t UJ.Wh­
UJ.WUht 0 .. . 1,5°C-)1 UJ.WJUWUfihfllltU Untn 3 zwpwp L. wqht. uwi.J.wjfi WJU UJ.W­
pwqwjntU twtl. ltUJ.whUJ.wfiqp Wfltnwp)lU mhunJ!. pwJg n~ Dflwi.J.fi J!{iqhwfipwUJ.hu: 

3% ppqwb-)lU L. 97% wqnm (wnwUg wb-Iuwppm qwq}l) UJ.Wfllltfiwi.J.nq 
l.Jq.lJ-mu 13°C-~ UIWJUwfifihfllltU hwumUwgwb- UJ.DU]lqnp)l UJ.UllltqfihpJ! hUw­
flWqnp t UJ.WhUJ.WUbt Untn hfli.J.nt WU)lu: 
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9.2.8. UupntiJ (pm1J.rp~mlt) 

S!bptfwumfttfwfip 8 ... l2°C 
<wpwpbpwljiufi junfiwtjmpJDLUf! 90-95% 

Uupmqp UitnnUJ.fihflJ! L.u qqwJmfi tfi gwb-f12hpuwum)lnwu)l fii.J.wmuwup : 
C}.pw(ip Ofli.J.WflWtnL. UJ.WhUJ.WfiUwfi ~hfi qpUwfimu: 8°C-)lg (hpphUfi 1Q°C-)lg) 
gwb-11 UJ.WJUwfifibfllltU hpi.J.m zwpwp UJ.WhUJ.WUhtntQ hhmn Uwi.J.hphuJ! umw­
Umu t pflllUqwqmJU hflwfiq, hpphuu qnflzwumu t. uhfltlhflJ! qwnumu tfi ~np L. 
zwqwfiwi.J.wqmJfi. UJ.tnqwu)luJ! qnpzwUmu t : Uzuw(il! hwqwpqwb- uupmi.J.P 
UJ.UlllutUhflu wqhlll UJ.Whmfiwi.J. hfi . pwu wunwul! hwqwpqwb-fihflJ!: 

Uupmqp tp.wphpwqnfllltUJ! UJ.ntlitp]lthuwJ)lu pwqwupmu fiqwqtgfimu t 
I.J.zn)l pfiwi.J.wfi I.J.npntUtnJ!. pWjg u)lwdwuwfiwi.J. UWfifltwpwfiwi.J.wu tp.~wguwu 
qmwfiq t umhqb-qmu: UJu pwu2Wflbqhu)l tp.~wguwfi wuhfiwqmwfiqwqnp 
hwfllltg]l~fihflu bu pntnf1)1tn)lu. ~num.}m]lu . wttnhf1uwf1)1w pnflpnuwulli.J.hpJ!: 

iltzwhwu uupmqp UJ.UlllUJ.fihflJ! 8 ... 12°C L. 90-95% hwpwphflwi.J.wfi Jun­
fiwqntpjWU UJ.WJUwfifihfllltU hfiWflWqnp t UJ.WhUJ.wfiht Untn 1 wu)lu: 

S!bptfwumfttfwfip 7. .. 13°C 
<wpwpbpwljwfi junfiwtjmp]ntfip 90-95% 

J!WIJ.Qfl I.J.wU qwfiqwi.J.wfiUwfi UJ.IJ.UJ.biJ.J! WUbUWJ!WflhfiUJ.WUtn tnhlufintn­
qpwi.J.wfi nhd)lufihp)l UJ.WJUwfifihfllltU hfiwf1wqnf1 t UJ.WhUJ.wfiht pwf1U @nw­
I.J.mu lll wqhtli. pwfi 2-3 zwpwp: bph UJ.WhUJ.WfiUwfi 2hflUWum)lnw(il! 0°C-)lfi 
Ulltn t . WUJ.W UJ.IJ.UJ.hq)l UWI.J.bpbulJfi WllW2WfintU hfi uhi.J.fllltnlJqwgqw()- l}lnu 
J!UI.J.wb- pb-hfl. 11flllfig qpw zwm zmmnq ui.J.umu hfi qwf1qwfiwt mttnhflliWfl)lw 
m)lUJ.]l pnf1pnuwufii.J.hfl I.J.wu qnpz l}lmuwfi hwfllltg)l~fihfl: 

bf14Wf1WtnL. UJ.WhUJ.wfiuwfi fiwluwUJ.wJUwfifihfl)lg t Wflwq hnqwgmUJ! 
uwnJ! oq]l I.J.wu 2flWJ]lfi hnqwguwfi liti2ngnq: OfiwJwb- WJfi pwutJfi. nfl UJ.IJ.UJ.h­
I\ll Uw\J.hflhUJ! b-wb-\J.qwb t DIJ.Ufl\J., tPWJtntfi L. pwtJ.wqwU lu)lm P2li2lihf1li9 
I.J.wquqwb- I.J.hqL.nq, uwi.J.wJfi 2PWJlJfi hntJ.wguwfi hhmL.wfipnq uwi.J.hflhulJfi 
UUntU hfi 2lllJ I.J.wplJtfihfl, Dflllfip pnf1pnuwuui.J.hfllJ qWflqWgUwfi fiUJ.WUtnWqnp 
UJ.WJUwfifihfl hfi umhqb-mu: UJq UJ.Wmnwnnq qhf1wqwumpJmfiJ! mpqmu t o­
qnq hnqwgUWUJ! I.J.wU hpb qpflWnqmU t 2flWJlJfi hnqwgntUJ!, WUJ.W 2lll)1J! 
UJ.hmp t UJ.Wfllltfiwlt)l~muq]lg)lqfi hf1: 

P tllWflphfllltpjntfi UUpmlt)l UJ.tllUUJ.fihfl)l, UJ.IJ.UJ.hq)l l}lwphpwqDfllllUJ! pw­
flWI.J. UJ.ntlitp]ltbfiwJ]lu pwqwfip)l uh2 fiUJ.wummu t UJ.WhUJ.wfiuwfi mL.nqmp­
JWfi hfli.J.wpwgUwfil! Unm 1 zwpwpnq: ilpnz WfltnwuwhUWUJWU hflqpfihfllltU 
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qppwmJ.mo h!i UJillllhllP Um\thphup unUWUJWUUltUJ! pwpw\t zhptnnl{. np{! 
fitqwummu t 2PP qnpump l}p6wmuwfi}! L.'tqwhmfiw\tmpJwfi pwpc:\pwguwfi{!: 

t}}Jlthfip wnl.J.wJntpJntfi(! fitqwuuuuu t l1Plll!hf1P wpwq qhphwunt!iwguwlin: 
<J>npc:\hpl! gmJg hfi ml{ht. np. trQ-tT-ntu lljfllljhqp tqwhntliwqmpJntlif! 

PWIIdpwfimu t. npfi wpmwhwJml{mu t qtluwqnp. wnuwtiJ! qntJfip wl{h[}l twtl 
Ujwhtqwfiuwup: 

9.2.10. Lllsnt'IJ!JU.h5!mrhqh&ft UJmhUJm&um& 
dmum&miJ IJPrmrtl[nq f}luftmiJ.mh uftmqmpjnthhhrp 

(<wlfwdwjli liwtft.'jmnliftUJJft hwlfw[uuipwlift «Postharvest resourses 
directory, series N 5) 

UwnfiwpwfiwJpfi mhtufintnq]lwJntU qppwntl.llf11!PUPmqwfi upwgntpjntfi­
fihppfi fihpqwjwgl{mu hfi up zwpp wnwfic:\fiwhwmmq tqwhwfi~fihp: '1-pwfip 
hhmL.Jwtfihpfi hli: "UJntphp(! ~two qpwfig pwJpwJ\Iwfi WPllJntfipmu wnw~w-
91111 finp Upwgntpjntfifib{ll! ~lljbtnp t ntfihfiwfi pntfiwqnp, Wtbpq]l\t (\.tWU WJt 
mpllj}l l{fiwuwltwp) wqqhgmpJntfi UWJlllnt opqwfipqup tl.pw: Olljhmp t pw­
gwuwl!wfi wqrlbgmpJntfi pnqfihfi tqwhtqwlhl.nq uphppfihpp qqw]wpwfiwltw!i 
hwmqntpJntfi!ihpp tl.pw: f1lhmp t twtl. tntbtJ.hfi 2pntu, WJll pqmu fiwL. tqhtnp t 
hbzmntpjWUp ttJ.wgtl_hfi lljUUltqpwfi2W{lhqb!i]l uwqhpbupg L. WJLU : liju L. up 
zwpp fiuwfiwtnpllj ll{UlhWfi~fibpp.fi hWUWlljWlllWUlumfibtnt tqwm6wnnq 
UU"U-mu oqmwqnpWw!i hwuwp pntJtwmptJ.mti t umnpL. pbpqwa ppup.w­
qwfi u}lwgntpJntfifibp(! (wq. 39): 
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9.2.1. ~nrmqrmb urqhrft, pm~f!mrh1/_h~ft lL 
p~IJntqmifnr~hrft UJmhUJm~ntup 

:)npwgpw<) Ujlllnt!lllbttmU )unllwl\miJJWU UjWtuttllW\.jlllf)JntliJ! \.jWtut!l t 
mwmw!hlbt 2%-ltg up.n~L 25%-lt uwhuwulitpmu· lJ.w)utlw<) U[lqlt mbuwlJ.ltg t. 
211Wqglj_liwli bttWliwlJ.Jtg: :.:>nttwgpw<) pWU2WJlb!lhlllt UUWQllpllWJltU )unuw­
l\lllfl.llllUJ! mwmwlitlmli t 0,5-7 ,0%-lt uwhuwullbtuuu: :)npwgpw<) Ujlllnt!l­
pwCi2With!lblitt UjWhUjWUUWU [1Upwgpmli lJ.Wllllil t bUIJWPlJ.l\ht qmJlip tlJ.n­
tlJ.n)uuw(i (q11[1JW91llU, liqwgmu), pnqtumupp. lJ.nttumlt, @mwliJtllWJltU lJ.wqliJt 
wrwwmwguwli, \.jWilllil t l\mttwlJ.tlht lilt2wmllbtmtl 1... pn[lpnuwuulJ.btm'-1: UJu 
pntnJl ot.bpJt JlliwuJlw<)p(ihplt l\mwllqJ! qqwJ.lmttbu u4_wqmu t UjWlmtwlluwu 
9hpuwumJt6wlllt Ul\wquwllJ! qmqwhhn:f.!wglt Gz4_w()!1g , 2wult~. l! lj_wu ntmz 
~pwml.iuwlj_llbtt lJ.W!lll!l bu bllf)wplJ.Jlbt zwpwpwlJ.wtliwu' Uwlj_bpbup lj_wU 
UjlllfjWUUntU 2WPWI1WpJI1lJ1hll.llhplt WI1W2WQUWU UjWL116wnn4_, 11Jll.! L.u pwgw­
uwpwp t wliqpwqwnumu qpwug mlllJlwlipwJJtll npwl.j_ll tlJtw: 

Un4nttwpwp >HJIWQ!lW() upqbtl[! L. pwlls>WJlh!lhU[!, 11!U1UI! liw)uwmbuJlw<) 
bli bp\.jWI1Wli1L UjWhUjwlluwu hwliwtt, uzwlJ.JlmU bu Mupwjpll qwqntl {MUpp 
httltol1ultt111tl) , n111.! ctwuwuw\.jJt J!UIJwgpmu qntnpzjtwumu t: UJIJ hwlJ.wlih)ul1-
211 qntnttzJtwgmu[! t.u [!llpwumu t WJUI!WU J1llmbuulttl, Jtll2nwu pwpop t s>htt­
uwumJt6tulll}: P.ul.j b~Jb <)<)UpwJltll qwq.lt vwuw\.jmiJJmllJ! t4wl.jwumu t, WUjW 
tlJ.~wguw!i 4_mw!Jqli wtlbt\1 pwpop t: 

1TlwhUjwlluwu twtlnll 2lt!lll L. inpwgpw<) pwll2Wt1h!lhllp muhpmdbzm t 
tQllht )unliwJlmpJw!i lilJ.wmuwup wllf)wt_llw!ig IJWilwllpllbttJtg UjWillitwumm<) 
UjlUJI\.jbplt lJ.tuU wp.lJ.qbpp ub2: 'l-tu UjW2U1UjW!.imu t !.ipwug qhJ1ii1J1WUW[IH9. 
bf3l:i 2J12lUUjWli1Jt hwp.wpbttw\.jw!i )unllwtlmf3J11LUI! gw<)p. t, L. qbp.)unuwJlwGw­
JlHQ, bpb 2J12WUjWli1J! )un!.iwtl t : :)npwgpw<) pw!.i2wJ1bll.hllJ! hbpubmjtl.j mw­
llllllllliJJlllllllhpp uh2 tlJ.wf3bf3wJ\npbtltu unl\nttwpwp. oqmwqn[t<)mu hli puhp.m 
qwq (ub() liwuwup wqnm) l.jwu b!.ipwpl.jmu 4wlJ.mmlilt wqqhgntf)Jw!.i: bp­
phu!i oqmwqnp.()mu hu uwL. hwl.jwopuJulwgmglti lj_wu )un!.iwtlntf3Jnt!.i lJ.tw­
!.inll. !.ijmphp: 52bpuwump6w!.ip tuqqbgntpjlllUJ! 2J1Wqp\.jJlw<) pWU2Withll.bUJ1 
t}bL4}211LU WJUI1WU tt lJ.WttL.ntt 2t, pwllJt 1111 IlJlWUgmu )un!iwl\llliJJWU UjWp.nt­
liw\.jlllf)JntUI} gw()p t, IJWU i11llWQlU<) Ujlllll.lt I}hUjpmU: f.!wqUWf)\14 mbuwlJ.p 
i11!1WQW() pWU2WJ1b!lb(i h(iwp.wl\11]1 t UjtuhUjw!.ibt Up j;!Wlljt wliuJtg Ujtll2_L. Ub\.j 
mwpJt 20°C-Jt UjWJUWUllbtuuU: :)npwg[tW() pw!.i2Wtlb!lhlip uwn!.iwpWUWjpli 
UjWllU!lUU11LU(! {7°C 1... 1}]1Wllltg gw()p.) wllhpwctbzut t hWUW[ll\ntli WJU I}bUj­
IJ11LU , bpp UjWhUIWUUWU li1Wllll1lf3J11LU[! bpl.jwp t. 1111UjhUqlt WJI} i!llf3WQI!lllU 
mbtllt imubliw npwl.jJt qqwtlt wlll.jmu ' qnpzwgmu. hwliwJjtfi hwml.jwliltzubp.Jt 
tjwmwgmu. tlltmwup.GwJJt!.i lJ.wqli\t lJ.np.mum. lilt2wm!.ihp.n4 4tupwlJ.mu 1... 

lU.J[U : 
UwnfiwtttuUtuJJtfi UjWhUjwlimuli wnwt\bt lJ.wplutp t 21111 UjWhUjwlluw!.i 

tlwliw(iwl.j: :)npwgp.w() zwm Upqwmhuwlj_ubp.lt UjWhUjWUUWli wlibliWUUjWU-
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mwtJnp UJ.WJUWfiUbpU bU 0 ... 4°C 2bpuwump6wUJ:! h 55-60% u~Untnpmp hw­
ItwpbpwltwU tunUwtJ.mpJntUf!: liJq UJ.WJuwUUbpntu up2wm!ihpnl[ \j_UlpwqtJ.hm 
hwuwpJw pwgwnl[nui t L. ~npwgpUl~ ~ppwUp. l}bqc:\p, }:ufionpp, uwtnpp. 
mwlic:\p UJ.Ulntqlibpf! hliwpwl[np t UJ.WhUJ.w!iht lihlt mwpp h Ull[b\lJ.: "Vzl[wb' 
UJ.UlJUWfiUbpntu UntjUUJ.bU UtJ.wqwqntjUp t hwufimu ~wup).}l L. up pwUp WJL 
w.wmbuwi.J.Uhpp zwpwpwqwtuw!i l[mwUq{!: 

Dpn.z {Dpwgpw~ upqbp h pwU2wpbqbU hUUlpwtJ.np t UJ.WhtqwUbt hwub­
uwmwpwp pwpc:\p hwpwpbpwqwU tunUw\j_mpJUlU UJ.WJUWUlibpmu. op]lUwlf 
70-80%-p UJ.WJuwUUbpmu, uwqwJfi UJ.WhUJ.wfiuwU U1Wutnt~JntUJ:! qwqumu t 
n~ wl[btlt. pw!i 4-6 Ulupu. pw!ip np lDP uppqf! UP2Wt\WJppg IItwUnui t }:unUw­
qm~JmU L. wnw2wUmu t pnppnuUbtm qmwUq: 

Cll\tntqUltJ.npUbpp utmmqfibpU wtJ.btP l}WJntU b!i hjnt~wtlt UJ.tnntqpwU-
2WJlbqbUp hwubuUlmm~JWUp, uwltwJU npwqwqwU pwpop hwmqwUpzUbplJ. 
tqUlhUJ.wUuwU Uutwmw\tntl WJUUlbq L.u \.j}lpwntJ.mu t wphbumwqwU gmpmJ:!: 
QUqmqwtJ.npUb{lp UJ.tnntqlibpf! UJ.Whtqw!iuwU f!U~wgpmu bfipwqw bU mwp­
pbp mplll}l tJ.UwutJ.wc)pUbpjl, pUtUJ.bu opjlliwq I.J.wnmgqw~pp L. pmpumfipp qn­
pmum. qwpb'pwgmu, qb'qwOnt~Jmfi . pnppnuUmu. tiP.2wmfilipml qfiwumu L. 
WJtU: UwnUwpwUwjpU UJ.WhutwUmuf! qwU}:umu t WJU pntnp t\fiwutJ.w()pUb­
Pl!: Opllliwq' Umzl! h {!Uqntjq{! 0°C-p UJ.WJUW!i!ibpmu qwpbllt t tqWhUJ.Wfibt 
15-20 wup.u, 10°C-p qbUJPIUU 6-12 wujlu. 21 °C-]1 qbUJPntU' 6 wupu: 

up.a~ L. WJdu umbq~qw~ utUliJ.whwtJ.wpjl L. n~ ujl ubpbUw w wtqwhntJ.mu 
hwqwpwb' UJ.tnntqUlipp WJfi npwq{!, D{l utwhwfi21.J.mu 1: bp\.}U1)1U1U1L. tqU1h­
UJ.U1UtiwU hwuwp: liJll UJ.WU16wnnq UJ.tnmqUbpjl plippwhwqwp{! l.Jwmwpl.jmu 
t c:\b.npntJ.. h {!fitn}m\ijl: UwqwJfi uhpbUwJwgtJ..wb {!limpnlijl pbpl}UlhwtJ..wllp 
mbuwqwU hpupU WJdu hwuwpl[mu t IlPtl.w~ L. unm wtqwqwJmti hfiwpwtJ.np 
t WJ!l hwpgp. qnpl1UwqwU mt)ulijlqwqwli tmbmu{!: U}lhfimJii dwuwUwlt 
hwpq qw Uqwmbtm. np pwfi2wpbqbUp zwtn tnbuwl.JUbpp ubpbfiwjwgqw~ 
pbppwhUltlWPI:l hjlullUlhwpgbpp ubb UWUf! Lntbllwb t n~ upwjfi tnbuwl.Jwfin­
pbfi. wn fiwh qnp~fiwltwUnpbfi: '1-w wnw2P.U hbp~}lfi qbpwpbpnui t qwpum­
!l>ltllt. qwqwpp. 6wq!iqbil}l. untup. u)umnpp, l!I.Ullwlipp pbppwhwl[Ulppfi, npp. 
hwuwp WPllb(i umbq~tlbt L. lt]lpwntJ.mu hfi up. ZW!lll hqnp ubpbUwUbp: Opjt­
!iwq \Jwpmn:}>p1P pbppwhwl[wpjl hwuwp oqmwqnpl1qmu t Dl-4'-1.-2 ubpt­
liwfi, D)lf! Upwfiqwupg hwqwpntU 1: bpqnt zwpp qwpmn:}>p( UWUDUi hwqwl}b­
lDt\ WJU 0.3-0.Shw-jlg: Ub~ 4}l{lwnmpJmfi mUp fiwh 44DI--2U- 4 l.JnupwJUf!: 
llju ubpbfiw(i Ujlwdwuwliwlt ltwmwpnui 1: hbmhJWl wz}:uU1UlWUp(ibpf!' $n­
pnui t zwppbp[!. WU2Wtnnlll UJ.WLWpfibpf! hmjjlg , pmuwqwU ufiwgnJllllibpjlg , 
QIIIlntfifibppg, hwtJ..wpmti UJ.WtwpUbpJ! hwmmq qbmbqwpwU!ibJmui 1.t pl:mfiw-
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~wl}unu WJfimbq}lg l}ulluwllPwlip2ngUbpp ut2: 
Cl-wqwpp phppwhwtJ..wpp hwuwp \U:lpwnmu h!i tnrS-1 ubpbfiwfi. DPI! 

l}mpn.tu t zwpphp[!. tqnqmu qwqwp{! L}l}:upbgtJ.wl1 hmj}lg. \}mpntu tJ.bpbp\ulJW 
qwUw~ UWU[!. W!i2WutnlU hrutltg h l}ul}:uwllJlWUP2DQlibp pwpamu: liJU utpb­
UwU qppwnqmu t UwL. ubqwUp 6wqUl}bil}l pbppwhwqwpp hwuwp: UJfi dw­
umu hwqwJ2ntU 1: qwqwpJ! 0.1 hw-pg : 4wqwupp pbppwhwtlwJZjl hwuwp \.j}l­
pwntJ.mu t UU4-l uwqUpz]l ubpbfiwli: UJU qmpn.ui t qwqwupwqnp{!, uwp­
pn.tu n~ }:upm qtqwb' mbph!ibppg, l}m}:uwqpmu mbuwqwtJ..nJiuwfi ubqw!i, WJ­
fimhbmL. phnUwpwl}luwU l}ultuwllPp~nq pwpomu l}ulluwllPwlilJ.2ngUbpjl 

pwl}lpp ub2: 
Cl-tntlu unlulJ. pbppwhwtJ..wp{! qwmwpntu bU Ll.J<l--1.4 ubpbUwjp UP2D-

gntJ.. np{! tunl}lnq hbpqmu t zwppbpf!, pwpapwgUmu untul! (hmllt up uwujl 
hhm), gligiiil wqpbqwmp ujt2ngntl wU2wmntu t hnrm untupg L. uwp[ll[wl1 un­
lu!! mbpL.ntJ2P hbm l}ulmu t hnil}ll}Jlw' ~npwUwtm hwuwp: bpqpnJllll!fi~wg­
pmu UmJ!i uhphliwu hU1tJ..wpmu t untun qbmupg h pw11c:\mu L}lntuwllJ1wup-
2ngUbp: Unw2pu 11tutPmu tibpb!iwfi bwUmu t unlul! qbmUjlg dwumu 0.4-0,7 
hw uwqb}lbupg, b.p\nmJlll qtuwmu' 0,8- 1,6 hw-jlg : 

Urunwwlj 40. 

Ub}:uwfipqwqwU tJ.UwutJ.w()pfib.[lp wql}bgmpjntUt! f!bph <!.wJlllWUtqnfi unptnjl 
mwUt\p tqtnntqlibpp UJ.WhntUwqmpjwU tJ..pw : 

Ubtuwfi]ll.J.wl.J.wli tlfiwu· 
lfwfiptw11wfiwqwfi t.ltlwguwfi lhfi}}wpqqwb UllnDttl.-

fihpfl uwli~lJil' UJwhwwfiuwfi nfihmtQ hbmn 
qwi}J!]l 6 h[! 1 wulm 2 wubu 3 wubu 4 wullu 

Unwfig ~nhuwlih\ll tlfiwu- 100 99,7 99,0 98,2 
Llwcrob 
lllnlltlhl t UIUlilWl.Jnp}lg 96,3 90 3 88,7 85,5 

ntfihfi lul\nl_wi}nfibfl, W• 98,8 95,8 93,0 90,7 
nwfiq llh11hll itw~uwfi 
Uwllllh1 t llhnhn 75 2 40,6 33,4 16,2 

UntJ..npW}!WI.l pU1fi2U11.1Uqh!ip mbuwqfib}ljl ub~wuwuUnt~JWU pb}lpp 
Uw}:ufiwqwU mbuwqwtJ.npntUI! L. UJ.WhUJ.wUuwU mwpwfibpjl lih2 t9fintU1! qw­
mwpl}mu t UJ.whbumubpp wUJ.JlwfipwJpli uzwquwU l.Jwu mbuwqwl[n[luwfi 
mbqwuwumu: C}.pw!i hwqwnwq UJ.mmqlibpp L. ubqw!ip Juwqnq}l mbuwqw­
qnpmlil! qwmwr1tJ.mu t wfiup2wUJ.b.u pbppwhwtJ..wpp {!lipwgpmu. wnwfig hb-

mwqw t\b{lwpbnUuwfi: 
C}.w UJ.WJUWfiwqnpqw(} t fipwUnq. np. ubpbUwjwgl}w~ pb}lpwhwtJ.wp[! 

ubc} ~wl}mtl tJ.Uwmjmc)pUbp t hwugUmu UJ.WntqUbp]lU. npnUJ2 WJil tqwm6w­
nntl qumfimu bfi n~ tqwhntfiwq: <!.wmmq $mnuHihPI! gmJg b!i mwwu. np 
mwppbp tlliwutJ..w~nUtpp llbUWntli uwUp.twpwfiwqwfi tJ.UwutJ..w<)pUbpp pw­
Uwq{! tqwhUJ.wfiuwli [!UpwgJ2DLU l.Jwpnq t hwuUht upfi2,L. 80% L. wqb!Pfi. (lUll· 40) 
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::>liwJw(} GpwG. 1111 llll~uthu wutthg . Uhl)hUwJwgttwb" phllllWhwttwpp 
hwpg]! hpljwpwmL. U{WhUiwliuwG hwuwp ·nwtuwmhuttwcr utmqwmhuwlJ.Iib-
1111 hwUW[1 11hnL.u tm(}ttwi:l ~t. uwljwJG qnJnt!}JntG mGhG U}1 zwpp Uhphllwlihp 
L UWllllWtlntunulibp. npnG11 o<hu(iqwljmu bli 6httl)p wzluwmwGpp !}bpltwgUwli]!: 

c'l}milWUlbuwl)Gbpl1 php!)whwtlWllJ! qbpWl)tuUbt!t t ~[1Wljwfiwgllbt wfi­
U}12WU{hU WJU UlWJlWJlt (wpljq . pbnGwpljq) ut2. ntmtl L. uthm!l t llP® UJWh­
tqwGuwG tumg : UwljwJli zwm l)hll.l!lhpmu ltWPP!l t qqwgtjmu uljqpmo htu­
ttwpbt hwmmlj I}lltJthPll. U{WJmuwl)Gbplt. ljnqm!Ghplt ut2. WJGmhbmh 1_gllbt_ 
wttb!ll ubo wpljqhp}1. pbnGwpljqbJlJ:l ut2: liJll mbuwljbmpg Gutwmwljwhwp­
UU!p t oqmwqnpcrbt pwgttnq hwmwl)ntl pphqhlimb mmqpwljtibpl! (lilj . 88): 

1.,4,. 88 ~wgtlnq hwmwl)ntt U{WJmuwlJ.Gbpp oqmwqnpcrmul! 
pbp!)wbwqw!)p ctwuwGw4 

Unw2t1G hhpppfi UIUlllWtnmfihpp php!)J! hwttwllmU bG Gbp!)L.}t uwubp}1g : 
bpb b"wnbpt! pwp<\p hG. WUIW wGhpwcthzm t 4ltpwnb1_ hwmmlj wump6wG­
Ghl1 l1wu hwppwl)Gbp: f)..pwGg tllntuWil[llllUJ! crwnpg awn hbzmwgGhtm 
UUIWU1Wltntl bppbuG nmpbpltg uhlJ.pfi hwpuwpbgGmu bfi wG}ltt (hb<)wlllttlll) : 
Uwljw.JG ubb" mwpwmnpJmG mubgnq wjqllllbpmu oqmwqnpbtJ.mu bG ljgntllt 
ljwu ~G!)Gwzwpa hbliwhwppwl)Gbp: f)..pwGg}tg hbmwpp!)pntpJmG t Gbpljw­
JWgllmu Olli0-0.7 ljgniUl-hbGwhwppwl)(!. npJ! fiwtuwmtuttwb t tuGonpp. 
mwfl6lt . ubpl)L.ll!lt um}npwljwG wJqpfibpp phpl)whwtlW!lP hwuwp (Glj . 89) : 
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1.,4,. 89 Olmmqfihplt pbp!)Whwqwpp Ol'40-0,7 uwlJ.fi)lzlt hhfiwhwppwlJ. 
1-ljgnpiJ 2wuu]1 (2-fl}SU-4), 2-wwfumwljwtfwt}, 3-wligtfwli hwppwlj, 4-w­
pwljnqtf]wli uwli1JI1UJP, 5-uJmlibpm[lt nU]qnpiJlibpm[ «qwtfpJDUJ», 6-WUjW­
pbf, 7-tfbpbfiw]wljtfwjup, 8-dwjuwljnqtf]wli uwliqm1]Jl, 9-uwliiJI1UJPlibpft 
mbqwtftnfutfw{i tfbjuwliftqti. 10-qmpu PW21/Dil hwppwlj: 

liJu Ub!)hfiwfi hfiwpwqnp t oqmwqnpcrht 2-6 u pwp6pntpJmfi L. 6-8 u -
UP22WPWJpfi mwpwcrmpJmfi mfihgnq wJqpfihpntu . hpb l}Ilwfig phpmpJntfiJ! 
w wfigfimu 5 wum)l6wfi)lg: Uh!)bfiwJp hhfiwhwppw4lt tl.pw upwfiqwupg 
pwp<\mu bfi 6 qwmwp4 phnfiwplJ.q L. pwpzp~ mpwlJ.mnpntt pbpntu lilt2zwpw­
JJ:lfi mwpwcrmpjmfi: UlJ.qpmu pwfiqnpfihpl! phppwhwqwpJ! 4,wmwpntu hfi 
hwppwqp tl.pUIJpg. WJfimhhmL., wfihpwcthzmntpJwfi qhUIPntU pwgmu bfi 
qmpu pwzqnq hwppW4J! L. unmhgfimu WJfi crwnttfi: Unqnpwpwp phnfiwplJ.qb­
p)lg uhlJ.J! fiwluwmhuqwcr t tJ:lfimu n~ umwfiqwpm Uitnnlllfihp)l hwuwp: Uw­
qwppp wnwtlht pwp<\p uwuhppg phppwhwtlw!l lJ.wmwphtnt hwuwp uh4 lJ.wu 
bplJ.m pwfiqnp wJfi )lpw4,wfiwgfimu hfi «qwUpJntq)l)) UP2lt9 . npp pwp6pntp­
JlltfiJ! L. pb!)ntpJntfil! 4,wpqwtJ.npqmu hfi mpwlJ.mnplt qwpnJlll}l 4,nqu)lg ; ~bn­
fiwplJ.qhp(! l9tl.htnt9 hhmn pwfiqnpfihpJ! wmu hfi hhfiwhwppw4l!· ltu4 pbn­
Gwp4,qhpp phnfiwpwtllmU(! UilllllWUIWhhummu 4,wmwpqmu t uhl}lwlJ.wfi 
hwpuwpwfi!llt utt2ngnq: 

UpmwuwhOmfiJWfi ott ZWP!l hplJ.pfibpntU 4ltpwnqmu hfi li4,wpwqpqwcr 
hhfiwhwppw4lt pwquwp)ltl fiuwfiop)lfiw4,1ihp: 

b}lb phppwhwtlW!lJ! ltpwlJ.wfiwgqmu t gwb"pw6 awnhp)lg UJ:l22WPWJpfi 
mwpwb"ntpJntfimu mhqwqnpqwcr phnfiwplJ.qhplt uh2. W\llW oqmwqnpcrqmu 
hG 4,gnPil pbnllwplJ.qwmwpllhpn: l)..pwfigpg hpzwmwlJ.uwfi t wpdu.ifilt Ol'4-4 
4,gwutUJl1! (fi4,. 90): 
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'"b\j . 90. 1114-4 uwql.iltzlt qgnJlll-pbnl.iwpqqwmwp 
1-Wflc)h[tu{jtujftfi hwtfw{jwf1q, 2-t/bJiftfi htuflfJW2tuflft hfttffiwqtfwJup, 3-plin­
fiwf1{jf1 . 4-tuUjtuhnt/]1}_ 211fJW., 5-WUJWfl/ilft Uf1UW{j, 6-WUJWflli[. 7-Wfltntupftfi 
[n!UWJ/lfi Utuf1plif1, 8-hft1JJ1tul/Ift{j hwtfw{jtuflq, 9-{jtutfflptu{j · wfiftl/filiflft hlim. 
10-hlifiwlj. 11-2'lfJWJtu{jwfi t/mjutu1JJ1ft1, 12-umnJiftli htuf1{JW2WJ1ft hfttfliw{j­
tfwjup. 1 3-{jgtfwfi hwliqnw: 

liju ptml.iW)tqqwmwpj! qwpnq t upwUqwupg Lflnfuwqpbt 4000 qq pbn 
ljwu II pbnUwpltq' l200x800 uu ~wlflbpp: Ubvtl.iwU pUJ2U t ppwqwfiwgUmu 
qwmwpq pbnl.iwpqqbpp tl.bpgl.inu.lj!. 'lPWUg LflnfuwllPllulf! Wjqp L. UP22W)lW­
JpU mwpwbmpJndimu pwztumut!. WU}UJ lPIH! pbnUwpqqbpp pwpomut! L Lfin­
fuwqpmUI! U}Whbum: UpmwuwhUwtimu qwU UwL. WJU UbJ2hGwj}t Up zwpJ2 
qwmwpbtwqnpbtJ.wb l.iuwUoppl.iwqUbpj!. UmJU ptJ.mu UwL. )ll.ivl.iwzwpd Lfin­
fuwqppll.ibp : '-lhtl2PUfibtm. WU}WhntJ.tJ.wb I.Pfihtml. qwnwtl_wptJ.llll qwlip2w4Ub-
1Ul4. )ll.illl.}hu wn2L.p. WJUU}hu tt hbmL.p wUll4.Ubpp hwuwp. mUbU UIIDntJmlt 
zwm t}lnprzwnwtllul.hbmL.wU}hu' uM uwfiL.pwqwGmpJntfi : 

liJU qbU}]2ntU . hpp pbpJ2p LflnfuwlllmtUJ! UJbUlJ2 t qwmwptl_P mttwqmnpw­
Jpfi um.J.npwqwl.i hhfiwhwpJ)wqml. qwu wtJ.mnubpbGwJml.. qwzmmu phnfiwpq­
qhp}l pwpouwU hwuwp oqmwqnpbmu bfi llllllli-0.5 uwi.JUpz)l uw)twqwtJ.np 
WUpwpop~ . ll}LlUl..f..-2.5 hqwGwtJ.np wupwpdp( l.jwu WJL mptq}l pwpdp( ub­
fuwfipqUfibp: 

Uhqwfi)l tuwqnqp pbpvwhwtJ.wJ2 ljwmwpbi.Pu upwlj odwGqwlj up£n91!· 
npj! ljppwntJ.mu t ubb mUmbuntpjntGI.ibpntu. mpwqmnpp tJ.pw hwpuwphgtJ.wb 
\jwfuntl_P hbUwhwppwi.JI.ibpl.i bU . ll)Ulfip Upwl.iqwupg qtulUlll hfi UUJWUtupljht 
2-4 zwpv: liJq qwfun4.P hwppwql.ihpp tJ.pw zwptJ.mu bU qwmwpq wpqqtpn: 
f!tpnwhwtJ.wn I.Jwmw)lllll pwUtJ.npfihp{! hhpJlwljwfintJ)JWUp tJ.hpgfimu hfi qw­
mwpl.J. wpqqbpj!. 19Umu qpwl.iv .L. Gnppg zwpmu hwppwljp t}p.w : 

PG(U}bu U}utntqUhpp, WJUU}bu tt pwfi£wpbqbfip pbppwhwqwp}l. qbll.}J2ntU 
UJbmp t fuum)l.tl. qbpUJntJ. UJtuhUJwUbt wqlilluthlufip\jwqwl.i I.Jwl.inGI.ihitt! L. 
l}[lWI.ig)l.g WUbfiwquuwtJ.npj!' nnnqntUj! l}WJlWpbgl.ibt 6)1.zm dwuqbmmu. np­
UjbUq}l U}Whll.}wl.iuwfi (ql.iw «tuutgpwb» UJmnuwwfi2wpbqbl.it!: '-ltp2)1.fil.ibpu 
wtJ.btnllll 2mp U}W[llltfiwqbtnt UJWm6wnntJ. bfiJ)wqw bl.i pwqUwJl)l.tl. :PJtq)l.ntn­
qpwljwU h)l.tJ.wfiqntJ)JntUUbpp L. uwfiptwpwUwqwfi Lfl~wguwl.i : 
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11. Ullfl'bUPU."LUSfl.'b .fllU~bUSbbPfl. 
'bUluU&IlUSPUUS~lfe .fllU~.flll.J."btn.I'h ~'bfl.'b 

t_,lllutntl1PWI.i2wpbqbl.i)l. UIWhbumfibp)l fugbpj! qwmwpqtJ.btntg wl.ilip2ui­
U}bu hbmn hwpqwl[np t UWJ2pbt ul.iwgn)ll}l.ibppg , pu\j U}Whll.}wl.il[nq upbppp 
UIPlJ. ppwgfibtnt9 wl.iUp2WU!hU hbum U}butp t dhnl.iwpl{bt UJWhhumlt l.iwfuw­
U}WUl)llUUUlntUj! l.inp ubqnl.iltG : lijG liP Ub£ t!l.iJlqpqmu t }ll.i~U}bu mbful.ipqw­
l.jwl.i . WJI.iUJbu tt uwl.i}lmwpwqwl.i U]l. zwpp u}12ngwnmul.ihp: '"bwfu L. wnw2 
uuunqmu L. l[bpwl.J.wfiql.imu bl.i uwnfiwpwl.iwj}ll.i wqptqwml.ibpj!. h!nllillUJDU­
U}bpJ!. lwlfinq-q)Iwl.ignq uwppbpJ!. Ubpqmu (hwUWUJWUlWufuwfi qntJfintJ.) 
funqnl[wqwzwpbpj!. otnv pbpmu uwnGwqJlwlJlt (wl.illlt2w4wU L. u}l2wl.i4Jwt) 
wfihpwdhzm pwfiwl.jmpJmfifibp: 4wpLnp hwl.iqwuwlip t 2hpuwmtl_P~fihp}l L. 
gmJg mtJ.llll qwu qpwfignq uwppbpp gmgwU)l.zUbpp' ppwqwU 2hpuwump6w­
UpG hwUwUJwmwufuwGbtnt ummqntUJ!, npJ! qwmwpqmu t untJ.n)lwqwfi. uw­
qwJU hwmmq ummqmu wUgwb 2h)lUW(Wt}lbpp up2ngntj_: 4wpqw4,npl[llll 
qwqwJpl.i Ult2wtl.wJpntl. uwnl.iwpwfiGbpmu ummqtJ.mu t fugbpp. hb)luhm}l­
I.JntpjntGt!. h)l.ul.iwqw(i L. odwl.iqwq UW)l]2bpp wzfuwmwUp!l hnLUWLPnl}}jntl.il! : 
tJhb mbq t mpl[mu fugbpP,. Up2wfignUtpp. L. J!liqhwUpwUJbu UJWhhump. ZP2w­
UIIllm}t uwfittmwpwqwU tl_lt6wqpfi : lugbpntU uliwgwb pwlflnUiibpj! L. qbqmj!. 
pU~UJbu fiwL. qnmpl[wb. tl.httwfinpnquwfi nl bliJ)wqw. (Wt}lwqwl.ig qhqmnm­
tl.wb' wpqqtpt! qwu tl)lwlig uwubpt! uwvpmu hG . hbnwgfimu L. wliult2wUJhu 
W.Jpntu qwu JlWqmu hnrj_mu (UJwhbumtt mwpwbQP,g qmpu): lOuJLflnli!ibpp 
J3Wl1ntUP,g WllW2 'lPWCi)2 gfigmql[ntU b(i J21H[1Wqplt 4%-wfing tntb"ntjpntJ.: lugb­
llltg hwUtJ.ntU t Wjl.imbq qmUl[nqllll2 zwpdwqw(i qntJJ21!' wpqqbp, pbn(iwplJ.­
qbp. mwqq}lpUbp. uwl.iqnu:wfib)l L. WJtl.i . npltg hbmn fughpj! twtl oqwlflntumu 
hU: lfw]2pntu L. ttlwl.imu bli uP,2wUgpuhplt. oowfi11wlJ ubfiJwqfibpp hwutwlt­
fibttt!. hbfiwhwppwqfibpj!. Wl.llPWGJ2wjp(i uzwquwl.i mbqwuwu(!: UnwUop(i 
mtuwljwl[nllltU. tJ.bpwl.inpnqmu L. wtumwhwl.imu bU mwpwl.i. mwq.fllipUbpp: 

'"bwfuWUJWUl[lWUUlWl}wfi wztuwmw(ip(ibpl! hwpqwtl.np t wtJ.wpmbt Uw­
tuwmbul[nq pbJ1]2WhWl[W)2pg bpqnt-bpbp 2WPWJ3 WllW2: 

lugbJlp wfuutwhwUntUt! 4wmwpntu bU hbutL.JWL qbpUJ: <!,wmwq[! uw­
)2nt)l tl[WI.illtU b(i J2lll)1Wqpp tntOlllJ}}lll[, nppg hbmn UJWUlb)lj! L. WllWUUlWI11! 
wfumwhwfimu tfi :pnpuwwfiP.tmbntJpntJ. qwu MupwqwU wUh)l.tl)lMJ:l up2ngn4.: 

:bnpuwt.PGntJ. wtumwhwl.iuwU hwuwp l[bpgUmu bU 40%-wGng Up2Uwt­
f1hhPilll tmomJp. nppg U}tumpwummu bfi 1%-wl.ing tmbmJp: '1-pw hwuwp 1 
1]1mp 40%-wfing :PnJlUWLltl.if! tmbmu bG 40 tlttrtp £pntu : Upuqlt~ qnpbpJ2p up-
2ngntl. WJI1 tntOlllJJllltl. uzwlJmu h(i fughpl1 wupnq2 Gb)1]2~U uwqbpbU[! (hw­
UllU\jp. U}Wutbpj!; wnwumwq(!. uwputqngl.ibp[! L. WJtl.i)' I U Uwqbphult(i bwfu­
ubtntJ. 0.25-0.3t tntbmJp: UfumwhwUmut! UJhiDJ2 t qwmwpl:it 16 ... l8°C-pg n~ 
U}Wqwu 2httUwumlt6wUp L. oq}l 95-97% hwpwpb)lwqwG funUwtJ.ntpjwl.i l}bUJ­
pmu: <!.w114 t Uzbt. np bJlb £hpuwump6wCil! hwufil1 20 .. . 25°C L. wtl.bi]t . P,uq oll.lt 
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hwpwpbpwi.J.wU tunUwqntpjntUI!' 100%-}1, WUJ.W wtumwhwUnuiU wqbiP Wpi}.-
Jnttiwqbm I.J.IPU}l: · 

lughpf! ~crupwi.J.wU wtihlnlPJ.ulntl wjumwhwUbtP.u hwpi.J.wtl.np t pppbllJw 
wuw(i(ibp}l 002 WJPUt ~crupwtlmz}l' lu crwtl_wtP. qpw crwtuubtntl 25-30q cr­
o-mup: bJlb wlumwhwumUI! I.J.wmwpqmu t Qtwliwtini}ubpmu UJ.Whtlllll 
crWpwl}wU qwq}l UP2ll9lltl., WUJ.W lli3 crwtl_wtP. hw_g_wp crwtuuqmu t unm IOOq 
qwq: Utumwhwuuwu pntnp uumgbutihpf! I.J.wmwplj_mu bu ubqmup2_ hwi.J.w­
qwqntl.. WUJ.wqwqwgtiw(i crwnwJlllJlJWU hwmmi.J. t.iwutiwqbmp L. hwi.J.whPJlb­
hWJpUr-~wniliJriti}JWU Ubpi.J.wJwgmg2_P huqllllnt}}JWU Ubplin: UiumwhwUuwfi 
wttw(luipg hbmn qnfibpf! UJ.l!Uq t.Pwi.J.mu bu 2-3 oJfuiCnppg hbum tugbp~ oqw­
l}mJumu bfi, ~npwgtimu upu2_L. wtumwhwtip2_ UJntJlbpp hnmp LPPtl wugtitm: 

l!nppnuwufii.J.bpp qtu UJ.WJptu(lbtm twtl. U}12n9 t GwL. uwmppmlilt opup­
qp:}>bfinuwml! (~-5 tiltwgmi}Jmfi), np}l 2%-wfing tmb"ntJJlntl. t.izwi.J.ttmu t. Jug}l 
fihpp}lfi t.iwl.J.bphu{!' lu

3 
crwttwtP. hwztlntl crwtuuhJ.lltl. 300t.it tntb-ntji}: lugbplt 

pbnubtnt9 15-20 op wnw2 UJ.wmbpf! L. wnwumwrm uUJ.llmwi.J.bgUmu bU ltPtu2-
PP tmb-ntJJlntl: liJll UUJ.wmwlllt hwuwp 1 ,5\}q pwpu hwtiqwcr liltPI! L. 200q 
UJ.IJ.tidwp2WUUJ.I! tmb-ntu bU lOt 2(1lltU: Utl.biP wpwq 2_npwguwfi UUJ.wmwi.J.ntl. 
fizqwcr tnt~lllj}}pfi qwpbtP t tutl.l:itWQUUl ql:ipwltPp ill!}: lJbtnWilJW t.iwi.J.bpbu{ib­
(11! Lu wtumwhwumu bU :}>npliwtP.up 1 %-wfing. 5%-wting pnpw4lt tmb"ntJJlntl 
qwu 2-3%-wting wump:}>npu}lunq (l.J.wl9}1uwgqw~ unqwJp, I.J.wmumlti.J. unqw­
JP L PtnpwltP}l tuwnum{ll1 30:30:40 hwpwpbpntJlJWUp): UtumwhwUuw(i npw-
41! npnzbtnt hwuwp hwpqwtl.np t uwuptwpwtiwqw(i wfiwtP.q}l tilt2ngnq npn­
zbt utq liltwtl.np Uwql:iptu}lu f!uqtinq pnppnuwufiqbpp pwliwlJ.I!: 

"Uqwmlt mlibUwtntl WJU hwfiqwuwfipf!, np lughpp phnuhtnt9 hbmn 
tuumM wpqbttl_mu t ltPb-nqubp}l L quwuwqwp u}12wmlihpp qM JlmliwliJmJlb­
Plt oqmwqnp®tUf!, WUJ.W qpwfig qhU UJ.WJPWPI! hwuwml:iqmt.i hli wlumw­
hwfiuwli wztuwmwfil!lihpp hhm: UJq liUJ.wmwqnq UJ.iuhbump mwppbp uwuh­
pnui qlimu bfi Jlmliwqnp qpwtl1wGJntJlbp, npntip wtumwhwlimu}lg hl:imn LPlttl 
hbnwgfimli hfi: lu~hP!!.P~fibpug htum ltPb-nqlihpp qht.i UJ.WJpwptm l.J.wphiP t 
zwpntfiwql:it uttuulupqwqwfi Jlwqw{ll1fitpp tilt2ngnq: UJq pntnp wzluw­
mwfiplil:ipJ! qwmwphtmg hbmn hwmwq{! finppg ttlwfimu tfi L. 2_npwgfimu: 
.l).ttmuwfi hwuwp hwpuwp mbqbpntU ml:iqwqpmu tfi gmglt2_fibpf! ummqqwb-
2hpliw2_wl}ll:ip, tunfiwqw2_wl}lbp qwu 2lipuwqpp2_ L tunfiwtl.wqpp2_ uwppbp: 

Uwnfiwpwli}l wtumwhwfimupg hbmn uwhtiwliwl}lwi.J.qmu t WJiitnl:iq b­
tmlimtnf!, qnfibpf! l}lwi.J.mti bfi L. uqumu bfi gpm}l uwmwqwpwpnttil!' lugbpf! 
bpqpnPJlwi.J.wli tlwpwllltg qbpb-UJ.whbtm UUJ.Wtnwl}ntl.: 

4wpq}l bfi pbpntU 2hpuwump6wlip. hwpwpbpwl}wfi tunfiwqmpJwfi. qw­
qwjpfi u}l2wtl.wJp}l qpwligt.iwfi UWtnjwlilihpf!: 
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12 . .IJ}Sfii''1J!lfb5lU(l'fiLll7hfl. hUiu"blJlJ:lfb 
~flT.I.UBfil'lfe 

(J)mmqpwli2tui1hlJ.hGh (hutu!iwll'"(j hn'~"Q'tmO fili(I!I!Q.Ul\ifi t b,(,jw~~~ 
11)1u S.ll!!li. ~'llLwq fitinwgfihJ <<tl,lE,LUJ,.I;!lUJQ>l.Sllunit"U.lllllilll!. Ull!lll L yuplunnhl m- . .. . 

p_0(i hwumuwguwa··L. qbp..ln~umfiwgt.iwfi ~fi!l,WJ}bguwu~ywutut.iwili!:... 
ctwuwGwijflii_l~gwgmul! J}tUUI)W!l,h9Gmt!_ljlwL. IJ.h!l.~ll~£h.~Jin.t.Qt:!pp 
qW{lqwgmur;. h.~mL.w~.~J! ... 99~lh!.UW.JL1E':l:!.!L~~l.!H.9.Wll,'.t.L.utumwlll.J».g2.~!1hTJhU­
ar1!1!:1r~&Lif@.ii.~!t@[~}J:U.W.9.m.!lll; Pwgp Gztlwo)lg, uto uwnliwi1uidlli]ttU 
Jugh11l1 phnfihtp I.J.wp6 <twulj_btnmt.i hfiwr1wt1np ~t. pui.J. gwDv 9hiu1wump6wfi 
mfihgnq, I.J.)mntl ~wt.P phuUtJ.wi'J tumg1.1mwp UJ.lDntfl qwu pwli2wphqhU ph(lh-
t)m IJWJlllll. t WilW9WUWt UpUntn(ltnjl tnwprugmt.i , npj1 hbml.wUpntl Wpl}hU lm­
tlwgqwo UJlh!l!~)l ti.JlW 4WJlllfl hU oq)lg I.J.nUqhfiuwgtlht 2l1P qntnJ12)1Gbtll! 2PP 
ohntl , npJ.! hbtmuqw_pnu uwUptwpwUwi.J.wU t}l~wguwu UJ.rutn6wn 4Wf1Il!J t 
t}wnuwr UwnUwpwliwJ)1U Jug)1 10 optlw J.!Uptugpmu pbnfibp11 t}hUJ.plliU 2hi1-
uwum)16wliJ1 tflnt.Pntumul! mbqp t mfihfimu fi4 . 91-p hwuworuJG, 1111)19 bJlWHU 
t, 11(1 bph UJlhppJ!' phnuttmu t wnwug uwtuUwi.J.wfi hntJ.wguwu, WUJ.tU tugmu 
h'l.wi'J upbppJl Uwi.J.hphu)1 tunuwtJ.wGwtm tlmwGqfi wni.J.w t: P.ui.J. bpb uphJlPI.l 
hfipwpi.J.qmu t. fiwJuUwi.J.wu hntJ.wguwfi, WUJ.W tUJI) tlmwUq[! Ul)ltl pwgwqw­
Jnu.i t: 

"c 
IX-
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~~:;::::;=;::::;::=~:::;' 
I 1 IJ II 1.\ I :" 17 1'1 1 

\_,l.j_ . 91. UwnfiwpwUwJ)lU Jugh11)1 phnUtiwfi 1.1Upwgpmu 
}10)1Uwump6wu)l t}lnt.PnluntUI! 

1-{iwfu/iwlftu/i hm/wgtfwfi !]bumnuf, 2-wnwilg liwfu/iw[jw/i hmfwgtfw/i 

{_J;.bJli.J.WJlltUU <_WJWUtnillUIUU qn(10111l. hWUWJljW lli t.i)l uwnUW(ltUG ~mfi)1 
liwtuUwi.J.wu hntlwguwu tumg, tUJUpGi I}[lWUg Uzwliwi.J.mpJmfil.l zwm lito t : 
UJq UJ.rum6wnntl, U\UJuuwi.J.wu hnqwgnui1.1 bpphuu qwqtiwi.J.hiiUJ.tlmti t untln­
pwi.J.wu UJ.WhU}WUUruU lughp)1g tibqmu, 11J111Up, npUJ.bu I.J.wUnu , i 11tUb(i 112 
CJ!ltnjl uwmwi.J.wpwJlUwU hwUruUJ.wmwutuwfi )lumhuuptJ.mpJmli L nz t1 011)1 
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fuwnuuwfi lllwhwfi£tlllll wpwqmpJm~ 
-~JntPJntu ntup __ g~h!~~.li~JLP._J.~l_!l..s.!l!!~- .@· R\UUh 6J.!' 2PutJpu hntl_w­

gmu, tJ..wqnuuuwJ}lfi ¥.Y.!U9lll\L....Q!lW.Jllg __ ~gl!.~~- L. uwngwJpU ru;.qwg~uu: 
l,zt{wet hmlwguwfi wuhu up l:iqwuwq mfip pp mwpptijiiiilf!iup~;·pwj{fpnfriplr ·· ·• 
tt hbUlWUJ.UipUU hli uhl.J UUJ.Wtnwlf hfiwpwtJ..nppli ~wl}l wpwq hhnwgfiht 
U}tnntiJ.PWU2WPhilhup WJii £hpumpJntUI!, np qwum t qwzmp.g· phppwhwt[wpp 
[!Gpwgpnui: SwnphplJ!h~w.t.IDJ.qmnlllPwfi£wphqhfip hnlfwguwfi hw.uwp llllll-
Itwfi£lJ.nui t 20 Plllllhpg u}di{h 24 dwu L w\lblll:..... ____ _ 

.Yw..M!-!.1Jl~q--~-1J.'!I.9~!YfLhqwfiruJ.W t!G.mpnlpJnJJin .l.J.wh.I!l_wit. Lhli!Jl\~-lllll 
qn~~_nga~I!P9 : ~phJWJl JuuJ.wgu~g !_J.~wpwlfnpntpJntfin m4.Jmt tqwfiwljnl[, lin~ 
tlwgfillll U}1£':lltlwJ.[lp h uphpp}l tip9L. £hpuwumP6wfifihp}l mwppbpnt}'}]iltfil!, 
hnt{wgunq tip£wtlwJpp wpwqntpJntfil!, hnt{wgfiilll uft2wtlwJpp pfimJpl!: 

12.1. ~ntJ.wgmu 2r1t u}t2ngntl 

t~nt[wgnuifi ppw\.J.wfiwglfmu t gwb-p, hwuwUJ.wmwufuwu £hpumpJntfi 
mfihgilll 9pnt{: UJu hqwuwqa wnw2flfi wfiqwu qppwnt{ht t UlTU-p :lltnpflqw 
uwhwuqmo 1923jt) Upqhfi 1954p. ttwt}l~nnfiflwJp fiwhwfiqntu wpmw@l[DIJ. 
qbrlop 20%-[!, npnz PWU£Wpbqbfip upfi~l.t 70-85%-J!, fiwtu~w(i ppwgntU(! hfi­
pwpqlfmu tp fiwtuuwqwfi hnlfwguwfi 2f1P tip£ngnt{: 

Uwnl! £pntu hnlfwgmul! ubb mwpwbmu t qmfimu htlPnlllwlJ.wu L. wuh­
ppl.J.jwu up zwvn hpqpuhpntu: 

L<l>np.&awqwu L. qnp.CtuwqwG wztuwmwupfihpJ! gmJg hu ml[ht. np 2PWJpu 
hnl}wgnui(! unm 30-40 wfiqwu wl[ht}l wpwq t mhqp mfibfimu, nwu wpwq 
l}l~tlilll ol)}l up£ngnt[, pwup np £hpuwmtlmpJntUI! upbpppg 2PPU qqUJilmphu 
pwpap t, pwu uphpppg ol)}lu: "Uwfuuwlj_wu hnl}wguwu 9PWJpu hwuwqwpqp 
uJubUwfi phplfwet t Gq.92-mu: 
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\,q.92. "Uwtuuwqwu hntlwguwu 2PWJPU hwtiwlJ.wpqp u]uhuwli 
1-uwnfiwpwfiwJftfi 6fi2wlj, 2-qDJDPllignzgftl, 3-fiwjufiwljwfi hmfwgtfwli 
ppwcfwqwfi, 4 -UJD~ 

P.li~lllhu hpL.mu t ufuhuwjpg, uwnfiwpwfiwJpfi utphfiwJp qnJwgpwb 
QlllJ1Ull! 21111 qwu Op£Wfil.J.Jwt uwnfiwqqw4P Up£ngnlf l}lnfuwuglfmu t hnlfwg­
finll. 2Pflli: '-l.hp£pfiu zl}luwfi Up£ngnJ.!futmti t luntwglfnq ophppp £bpuntpJnt­
fil!: Cl}lmu~ mhqp t ntfihfimu upbpp(! gwb-p £hptintpJntfi mfihgllll. 2PP uh9 n­
Jmzwq}1 dwuwfiwq lllwhhtnlf, WJfi 2PP uh2 mwpwJp hbm upwujlu (!liljqtihtntl 
qwu qhpL.pg gfigmqhtnl[: Llhp2{1G h11.wfiwljnq hnlfwguwu ufuhuwfi phplfwb t 
fiq.93-mo: 

"Uq.93 . uwfuuwqwfi hnqwgntUI! UWllJ! 2Pfitl gfignlllhtm U{1£ngnlf 

UJI19}lii hqnpntpJwu liwfuuwqwfi hnlfwguwG hwuwqwpqf! UJ.htnp t w­
lllwhn@ wnfitlwqfi 400-600tfii 2 /pnlllh uwnp' 0,5 ... 1 oc £hpuwump6wup 5Jpntl 
gugmll.mu: fUnwuopfi optppfihpp hwowp lllhtnp t l}lnpafiwqwu ljwo hlllz­
tlwJiqw.Jtra"' owfiwlllwphnlf uzw44..11 hwuwlllwmwufuwu nbdpu, pwup 1111 hn­
lfwguwfi tnL.nqntpJIHU[! lj.wfut1_wo t n~ u}lwjfi UJ.tnntqplllU£WJ1hqbfij1 mhuUJ­
lJ.pg, WJl fiwL. qpw hpqpw~wl}lwqwfi ~wl}lhppg: Oppliwq, hpb 7,Suu mpwuw­
q}lcr mfihgnq qtqo]l.lllmmqfihp£! 1,6°C £hpumpJwUp £pntu 32°C-pg upu2.L. 4°C 
-11 hUJuumu hu 30 Pfilllhl1 (!fipwgpmu, wlllw 5, I uu mpwuwqCtnlf limJli qhqop 
lllUlntqlihp(!· hpqm wfiqwti wpwq' 15pnUJ.hp J!fipwgpmu: 

~wuqwfiww t, np 2P2WfiwnmpJwfi ub9 phplfilll hnlfwgunq £pntii lllmmq­
pwli2wptqtlill .. Jmpwpwfivmp }uupwpwfiw4}1 uzwquwfi [!fiplllgpmu qm­
mwqt1_nu.i hfi h}Iqwuqwbpfi uwfiptGht1: Dtilllhuql1 llPW tlmwuqp fit{wqhg@, 
wlihpwdhzm t tizwl}ht ppu}lwl1wu wfumwhwfip~ uJmphpnlf, oppliwlj, h}1UJ.llJ!· 
tnp}llpl!J.: Uuhu hhppwl}lntup tlhp£mu hnlfwgmgpw lllhmp t uwptnUt l)hqmpg 
L.tgl\.ll pwpu 2tmlf: 

\. uzt[wb hqwfiwqp mwpphpwquhppg t £pwoqwJ}lfi hnt[wguwfi hwUUJ­
ljwpq]!, tpp tUJ14ll.hJ1P qwti phnfiwrqqhpp uh2 qmfitlllll. UJ.tnntll.PWfi2lllPhqbup 
lmtlwgttmu t UlUll(! oqp h UlUll(! (0°C-p unm £hpuwumpowumu) 2IIP fuwn-
UlltJlllll up2ngnq, npu mcJqfinphG lill.lfntu t uphflpp op2nti: 1 
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12.2. ~nqwqntu qwl.J.nmuip u].t2nqnq 

L~mlwguwfi WJU bqwfiwqJ! wnw2wpqtfbt t 1940p., puq ppwqwfiwgl[bt 
1947p. Ulfl,-p 4wlll:t>nnfipwJp fiwhwfiqmu· WJfinthbmh mwpwb"l[btnl[ 4w­
fiW1}WJntU h hl[pnutwJmu: hqwfiwqp hpupmu l!filJ.wb" t qntnpzpwguwfi l!fi­
pwgpmu 2hplintpJntfi 4twfibtm 2PP hwmqntpJntfiJ! h l[wqmmlip mwq 2PP qn­
tnpzpwgliwfi pfimbfiupl[mpJwfi pwpopwgmliJ!: hpb finpliwt lipfintnpmwJpfi 
tifizuwfi qbUIPntli' 760uu ufiqp\tlJ. uJwfi, 2ntPJ! bnmu t l00°C 2hpliwumptiw­
fimu, WUIW 4,6UU ufiqpqp UJWfi qbutpntU WJfi bnntti t 0°C-p mwq: ~bmhw­
UIUU, bpb lipfintnpmp finupwgmuv ~whutwfil[lt bpqwp, wutw lipbppJ!, nppg 
qntnpzpwfimli t 2ntPJ!, qhnl[wfiwe;!w4mmu-hnqwgmliJ! qppwnl[mu t q!luw­
l[n11Wutbu pwfi2wpb.qbGp hwliwp' fintJfi pl[mli" utnli}n}npp, qwpmn:t>plll, qw­
qw1tlt, l[wpmfiqp,qwfiw~bqbfill h WJtfi: '-lwqmmli-hnl[wgliwfi hwliwp wfih­
llWabzm t mfibfiwt hbplibmpq tltwql[nq zpfintpjntfi, npJ! lipwgl[mli t l[wqmm­
UWJpfi utnlillllt hbm: Ujq zltfintpjwfi UIWtnbpJ! utbmp t mfibfiwfi hwliwutw­
mwutuwfi wlipmpJmfi, nputbuqp qpuwfiwfi linm 1qq/uu2 tifizliwfi ) 

J!wfip np l[wqmmli-hnl[wguwfi J!Upwgpmli mbqp t mfibfimli 2PP qntnp­
zpwgnuu, hbmhwutbu fiwh' 4znp qnpmum: lfnmwl[npwutbu tizmqwb" t, np 
2hpliwumptiwfip wfiqmliJ! 5,6°C-nl[ hwfiqbgfimu t 4znp unm 1% qnpump: 

'_lJ.wqmmUWJllfi hnl[wgmgp~fibpp b"wqwm fiwluwmbumli bfi n~ zwm ubb"' 
1-2 mwqqpppg lipfi~h 1-2 tibpbfiwJp pbnwfi hwliwp: '-lwqmmu umb.qb"btm 
hwliwp liJlfiiL. WJUU tt npnz mb.qbpmli oqmqmli bfi ZPPWJpfi utnliutbppg, puq 
finpwqntJfi hnqwgfinq qwnntJgfibpntti' nnmwgpofi utnliutbppgJ 

'-lwqmmliwJpfi hnl[wgmUJ! wpmwuwhliwfimli \tlJ.pwnqmli t q!luwl[npw­
uthu mhphwJpfi qwfiwibqbGp h WJfi pwfi2wpb.qbfip hwliwp, np mfibfi pwpop 
liwqbpbu-mbuwqwpwp 4zltn hwpwpbpntpJntfi: UJu b.qwfiwlJ.J! bppblifi qp­
pwmtmu t fiwL. pwfi2wpbqbfip Uwqbpbup wqwm 2DlPJ! qwli liwqbpbuwjpU 
zbpmbppg npnz pwfiwqmpJwlip 2DLP hbnwgfihtnt lip2ngnl[ hnqwgliwfi hw­
liwp: 

12.3. ~nqwqntu uwnl! oqp UJ.t2nqnq 

(Jl,Ju b.qwfiwqnq fiw)uUwqwfi hnqwguw(i hwliwp oqmwqnpb"mli bfi qn­
Jlll}}Jntfi ntfibgnq )ugbppg Ublj_J! (unqnpwpwp WUbfiwtltnpp), npfi WUIWhnqntU 
bfi tpwgmglti uwnhgfinq hwpliwpwfipfibpnq h oqw)uwnUJliUbpnq: OqwJpfi 
hnqwguwfi J!fipwgpmli mbqp t mUbfimli 2PP qntnpzpwgmli, WJupfipfi qznp 
pfiwqwfi qnpnmm: UJfi fiqwqhgfihtm fiutwmwqnq oqmqmti bfi fiwL. lunfiw­
qwgmgpW.g: Oqwjpfi hnqwgmUJ! pwpop WMJntfiwqhmntpjntU t mwwu w­
nwfiOGwuthu UIUllltqfibpp' mwfiop, )ufionpp, gpmpnmwJpfifibpp, ub.qwfip J:uw­
qnqp utWhutwfiliwfi awliwfiwq: Oqp wpwqntpJntUJ! )ugmu h qwpuwqfibpp 
(qwli phnfiwpqqbpp lilt2h) utbmp t qwqlip 60-120 u/pnuth: P.fiiuthu gmJg t 
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tnWtPU W[ll.llWUWhliWfiJWfi tPD[lOJ!, hpufiwqw(i )ugbpJ! fiw)ufiwqwfi hnqwg­
UWfi fiutwmwqnl} oqmwqnpbbtfi WJfipwfi tt obnfiwmm ~t 2hplintpjwfi liM 
qnpump utwmownnq: UJq fiutwmwqnq gwfi4wlll t wnwfiopfi hwmmq uwp­
pwqnpqwb" )ugp oqmwqnpb"ntUJ!, npp b"wqwm hwliwutwmwu)uwfimli t lip-
2Pfi opwqwfi uwnfiwpwfi limmp qnpb"nq uttnntqpwfi2wpb.qbfip pwfiwqpfi : 
~wzqp wnfibtnll WJU hwfiqwtiwfipJ!, np fiw)ufiwqwfi hnqwguwfi mhnqmpJnt­
fil! qwqlimti t linmwqnpwutbu 18-24 awli, WJil fintjfi utWppbpwqwfintpjWUp 
ttutbtnp t Unttnp qnpb"p pwpti Uppq qwti pWfi2Wpb.qbfi: 

OqwJpfi hnqwgliwfi UJntU bqwfiw41! qwpuwqp qwli phnfiwpqqp up2nq 
wfitiJl2wlJ.wUnpbfi uwnfi oqp tlt~mlifi t, bpp qwzmwJpfi 2hpliwumptiwfip hb­
nwgtiwfi mhnqmpJntUJ! qwqlimu t )ugbpntli mb.IJ.WilPil.wb" hnqwgliwU mL.n­
qmpJwfi libq pwnnPilltg lipfi~h lih4 mwufibpnpqf!, uwqwJfi uphUmJfi t WJil m­
hnqmpJntfiJ! qpqfiwqp wfiqwu lihb" t 2PWJpfi hnqwguwfi hwuwp utwhwfi2qnq 
awuwUwqwhwmqwb"pg: OfiWJWb" fipwfi , np WJU bqwfiwqnq hnqwgntUJ! npnz 
~wtltnq wqhlll pwfiq t pwfi )ugmli hnqwgfibm, uwqwJfi qhp2pfi awuwUwq­
fihpu WJU twJU mwpwb"mu t qmfimli uttnqwpmb"wqwfi h pwfi2wpwpmb"w­
qwfi znq mwpwb"wzp2wfifibpntli' utmmqfibpp, ub)up, Ullltiwmp, qwpntfiqp, 
utllutbqp, b"wqqwqwqwlipp h WJLfip hnqwgliwfi qnpb"mli 

12.4. ~nqwqntu uwnqwtlmcnt UJ.t2nqnq 

4wfi fiw)ufiwqwfi hnqwgliwfi fiwh WJL bqwfiwqfihp, npnfigpg npnzwqp 
lJ.llpwnmli (wpmwuwhliwfiJwfi bpqpfibpntli) mfip hnqwgmliJ! uwngwtltnzm 
qwli wphbumwqwfi oJwfi up2ngnq: UJfi q!luwqnpwuthu qppwnqmti t pwfi-
2Wpb.qhfip WJU mhuwqfibpp hwliwp, npnfip ibU qfiwm[mu uwngwtltnzm hbm 
ztltqhlllu: .flputhuqp pwfi2wpbqbfip 2hpliwumptiwfi{! 35°C-pg Jl2hgqp liJlfiih 
2°C-~, utwhwfi2qmu t hnqwgqnq upbppp 4znp 38%-p iWtltnq uwngwtltnzp: 
UJq fiutwmwqp hwuw11 uwppp lip2ngnq 2wpqqmti h liwfipwgqmu t uwnmJ­
Qf!, npJ! nbmpfib tWJfi tunrJ.nqwqnq tltitlntli t umqwpwpqpb wpqqbpmu tltw­
pbpwqnpqwb" pwfi2wpbqbfip Uh2: .flputbu tpwgmgp~ ubpnq WJU b.qwfiwqJ! 
qppwnqmu t bppbllfi qwqmmUwJpfi qwli 2PWJpfi hnqwgmupg hbmn pwfi2w­
pbqbfip bpqwpqb"nq qwu WqUlllUDpptWJpfi pqnpbplipq tltn)uWl}llWUp2DQfib­
JUlq hbnm qwJphp wnwphwu: 

1lpnz t~twphpwqnpuwfi qhmbpntli tWJU oqmwqnpb"mli mfibfi, WJUutbu 
lJ.niqwb" «OJWfi pfiqwfinpfihpJ!», npnfip 2ntPI! uwnbgfimli bfi liltfiih 0 ... -1 °C-p h 
oJwfi tPWPPtfibpp oL.nq tPintU wpqqbpp uwqbpbupfi : 

vw)ufiwqwfi hnl[wgliwfi bqwfiwqp J!fitnpntpjntfiJ! qw)uqwb" t hnqwgqnq 
lipbppp mhuwqpg , hwumfintpJwfi wumpowfipg, UJ.Whwfi2qnq b"w)uubppg h 
WJl qnpb"nfillhppg: ~WJQ hpb WJU uJ:uwt t J!Utnpqwb", WUIW oqmmp tltn)uw­
[lbfi qwpblll t umwfiwtl[llwu: Oppfiwq, W. pntJtwmpqmti J:uwqnqp hnqwgm-
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13. IuBbPP Pbfi'b.D.I'rre 

"UwJuUwqwU Uw}urnUJrnmp.wummu wfigwcr UJIDDlllJ!Wli£wphqhUJ! tqwh­
UJWUuwU t qptJ.mu uwnUwpwlirnJpU Jugbpntu: hpb prnfi£rnphll.hlif! 
tqWhUJwliuwfi t qptJ.nul wnwug mwprnJp, op.pfiwq, wqmPtJ. oqwhwpuwfi 
hll.wfiwqnq, wtqw qt.IuwtJ.np tqwhwfi£fi WJli t , npUJ.huq}l pwpopntpJntlif! 
zmMwpwfimu ~hwliqhgfip umnpp.G zhpmhpp ut}uwfi]lqwqwU tJ.Uwuuwfil! 
hUwptJ.npntpJmu {!fiotnUtl]l awuwfiwl! wn awuwfiwlJ. ummqhtm upbp.pp ®~ 
6wl.J.l!, pfi~U}hu fiwh mwpphp mhqwuwuhpfJ. £hpuwump6wlil!: 

lfpqwmhuwqfibpU wplJ.IJ.hpp ut2 UJ.whbumwqnp.hL}lu mwqqppfihp}l tJ.p.w 
lJ.wqutJ.mu t l}lnJuwqpuwG 1.t pwpouwG hwuwp hwpuwp qwpuwq (oppuwq N3 
wpqqbppg 25, qwu N2 wplJ.qhpfJ.g 40-50 hwmml): hpb mwqqpp itt oqmwqnpcr­
qmu, rntqw lJWpuwtm qwquqmu t hwmwtWU qpwc} 5x5uu hwmqwc}p mfitgnq 
gwfighii{l tJ.p.w, nptqhuq}l rnUJ.whntJ.tJ.lt wfihpwahzm oqwl}ln{untpJmG: Pn(!lp. qbU}­
phpntu wnGI{wqU uhl.JJ1WpuwlJ.Il wpqqhPJ! UJ.btnp t mfitfiwfi upwmbuwq ~wtflllp 
L 6L, hwqUIIZtldi qtiUIPnuf WJil hwuwpwq ra~wgnq wzJuurunuupn ~un.pwqwug 
J!wpqw'Unuf t, !J.uq qwpuwqp. {{UIJntUntJaJntUtf qqwl}mptiU u~wqnuf: 

Swqqpp.Uhp!J. tJ.pw qwpuwqwtJ.npqw(} @owqmu ttbl.JmpwqwU pwpa}lw 
UlJ.£ngntJ.qwqul{mu t hpufiwqwfi qwpuwqf!, npf! UJ.hmp t WUJ.Whnqp umnppG 
zwpptp}l wp.l.J.IJ.hpp wfiqfiwumpJntfii! L. Llifip qwJmfi: 

!!hnfiwpqqhpJ! hu qwuwqnpqmu hfi pp.wp tl.rlw : hpb wp.qqhp.f!, phn­
fiwpqqhpf! l.t mwqqppfibpf! hwtirnUJwmwuJuwGmu tU qnpbnq umwfiqwpmUt­
ppfi, h pwp.ouwfi rnzJuwmw(ipfihpfi )lpwlJ.wfiwgtJ.mU h(i qqntzntpjWUp, WUJW 
hfiwpwl{np. t tuglt bulqwL}l wnwl{btwqmJfi oqmwqnpcrmu, np(! J!rngwnmu t 
fiwJ:uqpUmu qppwntJ.Illl hwmntq mw}umwqwuwcrfihpp qwnmgmllJ!, npJ! }um­
gn f!UUl pwp.apntpJwU pwawUmu tp hpqm uwu}l: UJu mwJumwqwuwauhpf! 
npnUp U}l liilllli}lg Jun~(!Gqnmntu t]lfi pwpMwfi-pbnfiwpwl}luwfi ubphfirnJrng~ 
urnGJ!, UJmu qnqupg hwfiq}luwfimu t}lfi wqmnmqwbmpJrnfi wqpJmp: 

Uwnfiwpwliwjpfi mhJufin[IlqltWJntU qilJntpjntfi mfibfi hwmmq finpubp 
npnfignl{ }unphntPIJ: t mpl{mu oqmtJ.bt tughpJ! pwp6htm f!lipwgpmu : btfibtn~ 
IJ:Wpuwl}wtJ.npuw(i ohpg qwU U}WhUJWUtiw(i }ughp}l lJ.wnmgqwi'Jpwjp(i w­
nwfiafiwhwmqntpjntfilibppg, pwUqnp.wqwfi wUgmqpfihpJ! h WJL mpUj}l w­
qwm mwpw®tpJmfifibp{! ~tqhmp t qhpwqwligbfi }ugp wupllll£ awtlww 10%: 
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fipUJbuq}l WUJrnhml.® finpurnt oqwl}ln}uwUwqmpJmU, WJUplipU uwnU o­
q}l ummp }ug}l wupnq2 c}wqw[Ilq ubl.J., tJ.bpnh}lzJrnt finpubpJ! htmL.Jrntlibpfi tU' 

I. EJ.wpuw{Jtilipft hlinwqnpnqymtip UJWUlhpftg UJhUlp t tfttift' 
wl OIJWJftti uwnhglfwti hwliw{Jwpqnq fuglipnu.f' 15-20ulf. 
pi liwpm{JngwJftli uwnhgliwli hwliw{Jwpqntf fughpntlf ' 50-60utf: 

2. EJ.wpuwlj]l t/hpftti ;wppft b. mwtin.q {Jwnmgqw(}pft u1.11I1pftti lfw{Jhphuft 
lfftpb. 'n2 UJW{JWU, pw{i 30 UU.' 

3. EJ.wpuw{Jiihpft 1/hpb.ft wp{JIJbpft L. oiJwtfnUJbpft u1.11I1pftu liw{Jbphuft liftpL.' 
Di UJUl{fUJU, pWfi 30 UU 

4. EJ.wpuwqlibpmlf wplff/hpft liftpL. pnrzutfmli t 2 uu mwpw(}mpJmli: 
5. Sw{JIJftplibpft l[pw {Jwqlft/w{} IJwpuw{Jiihpft {Jwli pbnliwplfl/hPft IJWpuw{J­

Iibpft tlftpb.pfll/litfmu t wnlitfwqti 10 ulf mwpwU1JtpJmli: 
l.J}lfi~L. 100 u2 uwqbpbu ntfibgflll Jugbpnul wpqqhp[! qwpuwqwqnphwu 

qpwfig zwppbp}l u}l2L. wfigmufibp}l hwuwp mhrt W pnqfiqmu: UtJ.hLP uM 
}ughpmu tJ.bp£pfiUbp}lu bpl.J.wpntpJrnup fiw}uwmbumu hfi I ,2u LWJfintpJrnup 
wfigmu, J!li'l npmu u}lU~L. I2u LWJlimpJmU mlihgnq }ugmu wUgmliJ! pnqUmu 
tU UJrumbp}lg ubqp unm, }lul.J. 12-}lg u}lfi~L. 24u trnJfimpJmli mlibgnq }ugbpntu' 
qhfitnpnUmu: hpb pwpontUI! ubpblirnjrugqwc} t , WtqW wligmqm LWJfintpjntliJ! 
UJ.bmp t LliU}l n~ UJruqwu, pwU 2,5 u: 

bpb Jumg{! fiw}uwmhuqwc} t oqwJpfi uwnbguwfi hwuwp., wfiqwJ:u fipw 
~wl}lbp}lg, wGgmll.PGhpf! pnqliqmu b(i oqwmwpGbp}l mwq, npUJ.huq}l qpwfig 
qprnJp qnUqbfiuwgtJ.wcr 2ntPI! ~qwp}l UJwhUJ.Wliqnq upbpp}l tJ.pw: 

Oqwuwnbgmg}l~fibp.}l qwu uwpmqngfibp}l q}luwg mhJtwqptJ.wcr wp.qqt­
PI! UJbmp t awc}ltbt awqnmltbU UJ.nL}ltp}ltblirnJpG pwqwUpntJ., npUJbuq}l ibqn­
pwg@ wfilip£rnl.J.wfi ztjlmul! uwnrf bppbuU -3 .. . -5°C, oqp hbm qwu mbq}l ~m­
Gtaw nwqpwg)mfi £hpuwqpqmu: 

Uwnfiwp.wfimu UJbmp t mfihfiwt Jughpp UJtrnfi-uJuhUw, npmbq Uzt{ll, ph 
np. }ug}l np. uwumu pfi~ mbuwqp L. ]lG~ Wlp.mp ll}tnntqprnu£wphqhU t mhqwqp­
tJ.wc) L. Wjl} }uupwpwGwqp unmwtJ.np tqWhntfiruqntpjntli(!: Olbmp t wz}uwmbt 
UJ.Ombfig]lwL fiqwq UJWhmUwq upbp.p(! mhJtwllPht WJfiUj}lup mhq, np.mbq}lg 
UJ.WhWfi2WP4P qhUJ.PmU hfiwpwqnp LliU}l fip.w wnwS?firnhhpp }lpwgmu[!: 

fllbtnp t rnz}urutnbt, DpUJUUq}l Upl.tfintjfi JugntU UJ.WhUJ.WfiUWfi I}Ilqp UO· 
mwtJ.npwUJhu UpL.lintjli UJ.WhntfiwlJ.ntpjntU mfihgllll U}lpq qwu pwfi£Wpbqhfi, 
npnfip hwuwmhqhL}l hli ftpwp hbm: 

Uubp.}l\.uwfi «Spwfiu:pp.bz» qnpU}npwg}lwfi uzwl.Jht t hwuwmhqhLJmtp­
JWfi Ununqpwu 152 mtuwqp upqtp.}l L. pwU£wphqbU}l mbuwqUbpp hwuwp, 
npmbq qmlihtml mti.Jwt mbuwqp wfiqwfimuf!, hfiwpwqnp t puwfiwt WJfl mb­
uwqp hwuwmhll. UJWhUJrnliuwfi qWU u}lL.lintjfi l}ln}uWI}IlWUp£ngntJ. l}ln}uwq­
pbtnt hfiwpwqnpntpJntGJ!, wfihwuwmhrthLJmtpJrnfi UJWtn6wnfihpf!, hwuuuq 
mhJufintnqpwqw(i uzwquw(i wuhpwahzuuupjntli(!, wlihp.wabzm £hpuwump-
6wlirnj}lli nba}lU[! h WJL uwfipwuwufintpjntfifihp: 
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14."11Sffi'.'U!Ub5UIPu-lbh~ ~~q_~f(}Sfil''bhbPe 
"'ll.I~"'lllbl.Jlfi, e"h.l(}UB~ml'lf 

lllwhUJ.wliowfi Qlipwgpmo UJ.UllltJU!Wfi2wphqbliQ lllimo t npUJ.hu ijhliqw­
fill opqwfiltqll, np{! uwijwJii zwpntliwqmo t llP qbfiuwqnpbmlihntp)ntliQ OWJP. 
pntjU}l l{pw ijnttnwijwb opqwfiwijwli fijntpp hwzt{llli : lJpL.fintjli uwowfiwij 
WJil opqwfiwqwli fiJmphp.Q hwliqlluwfimo hfi mwpphp owfiptlihpp qwpqwg­
owli pwphfiUJ.WUtn UP2Wll_wjp: ~hmL.wpwp, hpb qpwfig hfiwpwttnpntpjntli 
[!fi6b.nfit{lllihppwl}lwfightm qbUJ.}l P22Whjntp L. Ofiwgwb qnpbnlilibp[!lltJDmli­
qmnhli qpwfig qwpqwgOWfiJ!, WUJ.W zwm znttnntl qumhqb-q}l «mhp-owijw­
pntjb)) hwowqwpq(!, npmtq «mhp.Q>>' utwhutwfiowli qptlwb opJbl.}mli t 
(UJ.mnum qwo pwU2wphqhliQ), pu4 «OwijwpntJbQ»' owliptli ' umliij, pwijmb­
ppw ijwo llflpntU: .llwgp lipwlipg, np owfiplwpwfiwqwli hfltlwliqmpjntfifihpJ! 
ijw}lllll bfi tlfiwubt wjfi opJh\}mpU, npp l{pw qwpqwlimll bfi, wnzwm wpwq 
qpwlip mwpwbll_mo hli fiwL. hwpL.wfi opJh4mfibpp l{pw, limJii ptlmli wnww­
Ubpp, wJupfipfi ttwpwqmo bfi tlhP2Pfifibppu, tuJil UJ.Wml1wnntt tt hptlwfiqmp­
Jmlifibpp WJU uta L. ~w\}.lwqwfig ttmwfiqwttnp }unuip[! 4Jmt0 t UwL. ttwpwli}l~ 
hptlwfiqmpJntfifibp wfitlwfimun: 

~ptlwliqntpjntfi!ihpp bpqpnpq fumOpJ! \}wUJ.tlWb ~t Owfiptfibpp qwpqwg­
Owfi hbm, uwqwjU' WJfi L.u UJ.WI.}wu qmwliqwttnp ~t: Swppbp wnppfibpntl 
obfip wuwgpfip, np UJ.WhUJ.wfiuwfi J!lipwgpmo UJ.tnntrtPWfi2wpbqhfil! ofinui t 
npUJ.bu ijbliqwfip opqwfi}lqu, mbfulintnq}lwjp fiUJ.wmwqfi t UJ.WhUJ.wfiht WJ!i 
WJI}UJ.}lultli wfihpwubzm dwowfiwl.}w[!Upwgpmo: ~bp2}lfipu ppwqwfiwguwli 
hwliw}t ublip umpUJ.tlwb blip tuwfumbtm mtl.Jwt UJ.\llllll \}wo pwli2wpbi\bfip 
ijbliunfipwgJ!, npQ mbqll 4mfibfiwp pfimpJwfi ub2: Oppfiwq, fufi6npp UJ.tnntil­
fibpp hwowp U!.tnilwupun ownwJmU t ubputpQ wpmwppfi wfipwphliUJ.wum 
UJ.WJUwfifibpltg' ~npwfiwtmg \}wo Mb.nwJpfi gpmpg uwnbtmg, UJ.WZtnUJ.Wfih­
tm, pfi~UJ.bu fiwh qwpfiwfi wopufihp}lfi PWJPtuJtlbtntl uhpuhpp othtm hwuwp 
u\}qpfiwl.}wli ZP2Wfintu 2PP. L. uliliqp WJU!Jntp awnwJbtm hwdwp: Uwl.}wjli 
Uhq hbmwppppntU bfi n~ ph ubpdhp[!, WJl UJ.tDIJ.WtlpUJ!, npJ! hliwpwtlnppli ~Wl}l 
hpijwp qbliumfiw\} llfl6wqmu UJ.WhUJ.wlibtm liUJ.tutnwl.}ntl Uhlip Utnhi\c}ntO blip 
hwUWUJ.Wmwufuwli UJlUJUwfifihp, npnlip ntillltlwo hfi up qnqdpg ufifiqwpwp 
wpubpp, ujmu qnqupg WUJ.PtulipwJJ:tli mbup}l \.llwpuhp UJ.WhUJ.wliuwlin: btl 
pwlip np tuwtumttwo t UJ.\llllll ijwu pwfi2wphqbfip tuwfipp pfiwl.}wfinfi Qli­
pwgpn, mz ph zmm tlp.w t hwufimu Up UJ.Wh, bpp WJI} opjbl.}tnJ! L.' uliliqwpw­
pntpjWii, h' WUJ.IlwfipwJpfi mhuwlitumli}lg uwufiwli}lnphfi ijwu lPPtl wpuh­
pwqpijttmu t: llJuJ:tfipli UJ.mnlJlPWii2WPhilbfin wfitlhP2 UJ.WhUJ.wlibb WJii tt 
pwpu 'l\116wl}mu, wlihfiwppfi t : UwqwJfi UJ.WhUJ.wfiuwli nbUJ:tufihpp wfihwuw­
UJ.WtnwutuwfimpJwfi UJ.Wmownntt WJil wpubpwqpijmtiQ l.}wpDil t tlp.w hwu­
fibtzwm zmm \}wu npnz <twuwliw4 wfig : t,zttwo hphntJPI! wpmwhwJmqmu 
t wpmwpp.U tnbup{! l.}wu fibpppfi qwnmgtlwbpQ ttwmwgfillil Op zwpp wfi-
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\ gwfi4WLP. l}lnl}lnfumpjntlifibpntl, npnlig uwnfiwpwfiwjpli mhfufintnq}lWJntU 
~fiqntfiqwb" t wfill_wfiht l>}lq}lntnq}lwijwli hfltlwliqntpJmfifihp, :t>mfi4gltnliwt 
tuwliqwpttwb"mpJmfifibp ijwu n~ qwpwli}l~ h}ltlwfiqntpjntfifibp: 

~J:ttlwfiqntpJmfifihpp hpijm fumupfi tt fihpl.}wJmuu pwtlwijwfipfi mumdfiw­
u[lpqwb" t, uwijwjfi wjuop quqwp t hwttwutnhb ph tlhP.2fiwl.}wfiwUJ.bu UJ.Wpq 
hfi qp.wfig qbU UJ.WJPWP.htm ntl\llfihp[!: Uju WUUJ.Wphqntu qbnhu ohb" hwdwmbfl 
2wlipbp hfi U}Whwfi2tlmli ubtb4gl.tnfibpfibppg, mhfufintnqfibp[lg, J:tfi~UJ.bU fiwL. 
uwnfiwpwfiwJ}lfi mbfulipl.}wJ}l owufiwqhmfihp[lg h p[lu[ll.}nufihp[lg : 

14.1. UblJ.WJpb hJ.tqw\upupJnt\1\Jbr 

4wfuttwc} hwpntgp~fibpp mbuwli}lg L. qwpwijuwfi 6L.[lg, WJU h[lqwfi­
qntp)ntfifibpl! UJ.WJUwfiwijwfinpbfi pw<twfitlntu bfi 3 fullp[l: 

· Unwppo juuppo tfi UJ.Wmijwfimd wJfi hptlwfiqmpJmfifihp.Q, npnfip wnw-
2wumu bli qwztnntU ijwu WjqDtU pbppwhwttwppg zwm WDW2: Uju fuUpp hp­
tlwliqntpjntlilibpn uwnfiw[lwfiwJ[lfi utWhUJ.wliuwfi t!Upwgpmu ~bU qw[lqw­
fimu: '1-pwlig pttmu h[lzwmwl.}owfi bU wp<twfi}l fuU6npbUm UJ.mntrtfibpp OI\W­
!Jw<lL. pb"wttnpntpjntliJ!, mwfi6p UJ.UUlWOUp pwp.WJ}lfi P2P2fibp[l WDW2WQnt­
Ut!, mnuwm[l juowfi4wpwJ[lfi hfltlwfiqntpJntfiQ, ppnfiqw)Untpjntli{!, fib4Jmql!, 
mwfi6}1 h jufi6npp. U}tnntilfibp}l pnu[!, qb11d}l WtpWQililQ, b"ppwfi}l 4uwumb­
pltnuUJ.np.tmqQ, fuwiJ.DIJ.P uL. $tnntUJ! L. uh pb"wtlnpntpJntfi[!, ijwpmnl>}l\.ll l>p­

mnl>mnpnq{! L. WJtfi : 
l7pljpnJ11J juupp hfltlwliqmpJmfifihpntl uttnntJU!Wfi2WP.hilbUJ! ll_wpwijqmu 

t phppwhwqwp}lfi fiwtunMilil <twuwfiw4wzp2wfimu, L. hfltlwfiqntpJntfiU tt 
wqb\11 }unpwlimu t UIWhUJ.wfiuwfi {!fipwgpnui: C}.pwfig pt{llfi bfi UIWtn4wfimu 
qwqwp.J:t uUJ.}lmwij, qnpz, uL. l}ltnntU[!, mnuwm[l wfimpw!Jfinqn, uw\}pnuUJ.n­
pJ:tnqJ!, untuP. ttqpli}l L. hpuvJ:t qnpz l}ltnntUJ!, ijwpmnl>P.\.lll>nlinqJ! L. wfimpwij­
finql!, tufi6n[lp h ubp4L.J:t\.P l>mqw[lpnqJ!, 4twr\lllluUinpnql! L. wnfi: 

~fltlwliqntpJmfifibp}l bpJ1IlJ11J junzupO wnw2wfimu t UJ.whUJ.wfiuwfi nfi­
pwgvmu UJ.tflnlJU!W£i2W{lhi\hfip UOnWO IJWU bW~[lWUtnpfSwfi pnqwgwc} hjntU­
tlWbi!fihp[l qpw uwl.llPnl>ltmwjpfi (hmfiw4wfi uw\}.lpnu-\}.ltnntU L. l>lttnnu­
pntJU pwnhp}lg) ufiijbp.P. ijwu pw!Jmhp[lwUbpp qwpqwguwfi hbmL.wfivnll: llJu 
hfltlwliqntpJntlifibpp. hwpntg}l~Ubp.J! Uhppwl}lwligmu bfi ubfuwU}lijw!Jwli 
qfiwuqwbpfihpp' pbpc}l\_wb"plibpp, nwphplt, ju.pqwb"pfihpp up.2nl\.: 

UJu juupp qtluwttnp hwpntg}l~fihpJ! pnppnuwuliijbpU bfi. npnfig upL.UntJfi 
fihpqwjwgmgp~fi p. l{}l.owli}l t qwpqwfiwtm mwppbp mhuwli}l pwfi2wpbqhlip 
L. UJ.UlllU\fihp.J.t qpw: Oppfiw4' Penicillium expansum umfi\}{! qfiwunui t fulilmpp. 
mwfidft, uw1np.J:t. oppwfip UJ.tnntrtfihp(!. futUilJlllll· unjun. ufumnpn. qwqwpn L. 
wnfi: Qfiq npmu. ttwpw4J.t q\tuwtlnp UJ.WmOWDJ! uwfi}lmwpwijwfi finpuhp{! 
~UJ.WZtnUJ.Wfihtfi t' jughpp, odwuq&\} zhliph)l\1.. tntu)lwj)l Uli\tnntnqw@tpjntU[!: 
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PU~UJ.tu L WJl ljtliqwlitJ. opqwlipqu(ijip, UJ.lflllLilPWli~wptqtfi(! Lu mlilJ. 
UruliptfitplJ.g UJ.WllflUJ.WUt\htnt hwuwljwpq, ll(ll! tpljwljlJ. plintj}} mfiJf ubtuw· 
filJ.4wl}wfi L ptJ.utJ.wljwfi: UbtuwlitJ.ljwljwfi «UJ.wm!itzf!» ljwqutjwb t awa4 t­
pwJpfi hJmutjwapfibJllJ.g ' ljhqLtJ.g L 4mmtJ.ljnqwJlJ.fi ztpmtJ.g : RtJ.UtJ.w4 fi 
UJ.W2lflUJ.WfitjwantpjWU hwuwljwpqlJ. tit~ Utnfimu tfi opqwfiwljwfi ppmfi I!· 
:}>pmnliglll}fitp(! . :}>lJ.mnwttpulJ.fifitp(!. mwppbp mtuwljp hptJlWJlJ.fi Jlllll p, 
:}>tfintmJlJ.fi titJ.wgmpJmfifit(l(!. qttil}nq}lqfitpp L WJtfi : liJUUJ.tu . UJ.tnmqfitpn L 
pwfi2wptqbfimu UJ.Wpntfiwljtjmu tfi ljpmpnfiwppm L tufillnpwppm. nt fig 
pwpll(l pwfiw4mpJmfifitplJ. qtuwmu f!Uljfimu t P'i?'i?WhJmplJ. wljmlJ.tj pptj~tp­
Jntfil!' pH. nptJ. I}OUJ.1.!11LU zwm uwfiptfitp ~tfi 4hfiuwqnpbmu : .2lJ.~ pwfiwljntp­
JWUp . npnz UJ.mmqfibp UJ.Wpntfiw4mu bfi fiwL ptfiqnwppm L uwttigtJ.twpp~t. 
n]mfip mqqw4pnJ1bfi mfibfi hwljwfibtulJ.i hwmljmpJmfi : fllwpqt\bt t. np npnz 
uwfiptfitptJ. qwpqwguwfil! tun2I!fiqnmmu t fimJfilJ.ulj vtnpn:}>pm: 

.f!wfilJ. np. lJ.fi~UJ.tu wutjbg. pmuwljwfi opJt4mfitptJ. hPt\wfiqmpJmfi(itp(! 
4wpnq tfi WllW'i?WfiWt pbppwhwtjwptJ.g zwm WllW'i? L zwpntfiwljt\bt UJ.Wh­
UJ.Wfiuwfi (!fipwgpmu. UJ.WJPWPf! qpwfig qtu Lu UJ.tmp t u4mUI ut1fi i phJ1,vw-
hwtjwpn L wt\W]1Ult\P UJ.WhUJ.wfiuwfi L p(lwguwfi hbm utJ.wutJ.fi : . 

fllmnulfitptJ. wutfiwmwpwatJ.wa hlJ.tJ.wfiqntpjntfifitpfi hfi UJ.lflllWtPtnlllU(! 
(unfi!Jtlntq) . uL 4tmmul! qwu uL pwqgl.J.hqn. qwntt qttnulllnpJmq(! qwu wfim­
pw4finqn. t\WJU}wqmJfi pn]tpnuwtltmmul! 4wu mptJ.tunmhgpnq(!. :}>mqwpJmqp. 
qnpz tPUllllU(! (pntn(llJ.tnJmq). WttntpfiwpJmq(!. :}>lJ.mn:}>mnpnq(! L wnfi : "Uztjwb 
hllt\wfiqmpJmfifibpf! mw(lptp UJ.UlllWtntuw4fit[llJ. unm (!fipwfimu tfi mwpptp 
&Lt]mtj L wtumw!izw!ifibpntJ. : UmnpL phptJ.wa fi4W[lWq]IDl}}JlllfiL1 uta uw­
uwup tjbpwpbpmu t tufillnptJ. L mwfi&lJ. UJ.mmqfit(llJ.fi : 

fTJ.wiJwljlwmlf ljwlf lfntift!}mq hptJ.wfiqmpJWU hwpntglJ.l[! MonjJja 
li'uctjgena Pers. ex Fr. pnppnuwumfiqfi t: fllmllP 4tmmul! awntJ. tjpw L uwnfiw­
(lwfimu (!fipwlimu t mw(lph(l &Lntj: bpt uw4wpmJbn fibp}}wtltwfigmu t 
UJ.tnqwutJ.u utt~wmfit(llJ. qwu pn2mfifib(lp tJ.fiwuwa mtqtpntj qwu pwum wq­
qtgmpJwfi mwq wnw~wgwa ph(lbtjwapntj. WUJ.W WJI} mhqmu wnw'i?pfi htp­
pJtfi hWjtnfitjntU t untu(lwqntjfi pJta, ll(l(! 2nttnntj ut()wfimu t bwalj_mu WU· 
pnq~ UJ.Ulntlltt : fllmqwupuf! umwfimu t qnpz I}W(l~fiwqmJfi t[lwfiq. qwnfimu t 
Ul.lllllfiqwfiuwfi . &hnp phpntU pwqg(lwtjmfi qpfibhwu: fllmqp wupnq~ uw4t­
ptu[l bwb'qtjmu t uUJ.Pmwq pwplllJ.4fitpJtg qwqutjwa 4nfigtfimptJ.4 zp~w­
fiwqatJmtl : 

bpt tjwpwl.J.f! mhqp t mfitlimu UJ.WhUJ.wfiuwfi mz 2P'i?Wfimu. WUJ.W WJfi 
W]ltnwhwJmtjmu t. pntnpnt\ltfi WJL wtumw!izw!ifitpntl . ll(lf! UJ.WJUtU!iwtJ.nJltjwb 
t gwi'lp pwptfiUJ.wum ~t(ltiwumtJ.owfifitpntj: fllmmq(! umwfimu t l.J.wUJ.· 
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mwuLwtjmfi 4wu uL qmfiwtjn(ltjwampJmfi : lJwljtptun nqnp4 t ufimu L tltmJ· 
tntU t qWUJ.tnWtjmfi t[lwfiqntj : 

liwfituuwfi tilJ.'i?ngfitp(! (!liqhwfimp tfi hwUWJlJW pntnp mtuw4ti uwfi­
Jltwpwfiwqwfi hlJ.tjwfiqnt}}jntfifit(llJ. qtuwmu. uwl.J.WJU qwpLn]lWqntJUI! umz-
4lJ. wupnq'i?wl.J.wfimpJWU UJ.WhUJ.wfimufi t: 

Uiuq ljwUJwwtfmti ljlmnuf (pnppnu) ljwlf UJliti}JgjJJ}mq: ~W(ll1l9Pi11 
PenjcJJJjum f!UtnwfipptJ. pnppnuwufiqtpfi bfi . q\lllwtjnp wnuwup PenjdJJjum 
expansum (Lk.) Thom I syn. P. glaucum (Lk.): PwgtJ. UJ.tnmqfitppg WJU pn(lpn­
uwumfil.J.I! tjfiwumu t fiwL pwfi'i?wptqtfi(!: 

qw]tml.J.ll qnmmu ul.J.qplJ.g hwJmfitjmu t tunfiwtj. pwg qw(l~fiwqmJfi plJ.a. 
npf! zmmntj 4tnu t f!Ul.J.fimu L 4fillnnmtjmu: liJil uwumu uqqpmu hwJmfitjmu t 
uUJ.l1mwq pwp&lJ.qfitptJ. uti tumup. npfi wumtJ.6wfiwpwp umwfimu t 
qWUJ.tnW4WtiW~Wtjntfi qwu ljwfiw~ Untupwqntjfi bpwfiq : <l>tnwa UJ.Ullllll(! 
umwfimu t wfiqmp pptjwb hwu L fittuwa hnm. npf! tltntuwfigtjmu t fintJfipuq 
WllilJl'i? UJ. mmq fi bJlltfi : 

Pnppnuwumfi41! qwpnq t fitp}}WtPwfigtt llUUJ.UJWl.J.fibplJ. utJ.~ntj. uwl.J.wJfi 
tjwpwljp q\lllwtjn(l UJ.WlflOWll(! uttuwfipqwljwfi tjfiwutjmapfitpfi bfi : liJU 
ufi4nt\ tjwpwl.J.t\hli! tjmwfiqwtjnp t wnwfi&fiwUJ.tU WJfi UJ.Wtnllwnml. np WJfi 
qw(lqwfimu t ooc qtuwmu, tJ.ul.J. hwpntgllill UUJ.llJlfitp(! htzmm}}Jwup mw­
pwatjmu tfi hlJ.tjwfiq fiumzfihppg qtUJ.P wnnq~fit)lf! Oilll hnuwfipntj: 

l.Jwfituwpqttlli tilJ.~ngwnmufitptJ. ut~ qwpLnp qtp(! UJ.Wtn4WfintU t UW· 
fiJ1mwpwqwu utJ.~ngwnmufitptJ.fi L UJ.UlllP htm tufiwupntj tJ.b(lwptpt\ttmfi : 

IJ-wnf! ljlwmlf (q[lmUUJnpjwq ljwlf wtiwpwljtinq): ~tJ.tjwfiqm}}JWfi hwpnt­
gtJ.m Gloeo~porjum (!fitnwfippJl pn[tpnuwufiqtpfi tfi . npnfip tjfiwumu bfi lJ.fi ~­
UJ.tu hfiqwtjnpfit(llJ.fi. WJUUJ.tU ttl.J.np~qwtjnJ1Ut(llJ.fi : lijU (!UtnwfilJ.pp wutfiwtJ.­
mwfiqwtjnp fibl.J.wJwgmgtJ.m Gloeospan·um fructjgenjunJ Berk. (syn. 
Colletotrjchum kuctjgenjum Wass) umfiqfi t : qwpwqtiwli mhqmu uqqpmu p 
hwJm bfi qwJlJ.u qpt(lwtjmfi qnpz patp. nJmfip uwhOwfiwqwmtjwa tfi wnnq~ 
hJmutjwbplitrllJ.g: Cwm zmmntj hllt\wfiq uwuhpf! 4tnu tfi I!fil.J.fimu: bpt hp­
tjwfiqnt}}Jntfil! tunpfi t qw(lqwfimu. WUJ.W zmmntj UJ.tnlllilfihpJ! ~pwqp4tjmu L 
UntUlJ.rutnpUJ. tfi I}WllfintU: fipnz tnwpptpntpjlllfifibpntj t QW(lqwfintU WJU (!fi· 
mwfilJ.ptJ. UJlllU tjmwfiqwtJ.n(l hwpniglJ.m' Gloeosporjum perennans pnppnuw­
umfi4f!: ::>fiwJwa fipwfi. np tjwf1w4n utb uwuwup mtqp t mfitfimu qwzmw­
Jllfi UJ.WJUrufifit]mtu. uwl.J.wJfi hptjwfiqntpJmfifi ti hwJm t qwwu l.llWhl.llwfi­
uwfi lll2 tPnqtpntU . qtphwumfiwguwfi zhulJ.fi qmfitjnq UJ.lfllllllfitplJ. t\(lw : liJU 
pnppnuwufi4hpJt QW)lqWgUWfiJ! UtamUJ.bU OdWUI}W4ntU tfi UhtuwfilJ.ljwlj_w(i 
tjfiwutjwapfitp(! L UJ.tnmqfitpJl uw4tptutJ.fi qwplJ.tmJlJ.fi ~pp tunqWJlll}}Jlllfi(! : 

~lJ.tJ.wfiq llltnmqfitplJ. UJ.lflllwupuf! qwnfimu t wfihwu 4wu qwnJ!: 
RwfilJ. n(l WJU ufi4tp(! tjuwumu hfi fiwL bwntptJ. pfit)lf!. lllWJPWPf! UJ.tmp 

t. mwfitt WJqntU. ll(lUJ.tuqp tjwpwqtjwantpJwfi mn4nuf! gwb(l ttifitJ. : ~wz@ 
wnfibtnt\ tJ.wpwLJli wnw~pfi wtumw!izw!ifitpp' wupmw tuupwpwfiw41! UJ.tmp 
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t fihplJ.wJwg4}1 ppwguwfi: 
UL. ljwu uL. pWIJgljfuJ.wJft{i tftmmu: ~wpmgpm Sphaeropsis malorom Pk. 

umfiqfi t: ~wgp UJtnntqUhppg WJU umUlJ.!! l{Uwumu t fiwh bwnwpUhpp qhqhf!. 
RPD hwjtnup t uwh uh pwqgqbq wu\fwUp: tlltnqp \ffiwu\fwb uwumu uqqpmu 
wnw~wfimu t qnpz ppO, npf! qwfiqwqnphfi uhmufimu t h qhqhp mwqpg p 
hWJtn hfi qwtlm nmmgpUhp: ctwuwawqp f!fipwgpmu UJtnntql! uhwfimu h 
~pwqpqqmu t: OfiwJwO fipwu. np uqqpuwqwu lfwpwqu wnw~wunui t munp 
tfpw qwpqwfiwum. WJii wnwlfht \ftnwuqwlfnp t hwumliwgwb Ultnnllllihpp 
hwuwp. ll~(ig UJtnqWhjntpntU zwpwpp UJWpnt!iwqntpjntlif! pwp6p t. puq 
ppt1mpJntfil! gwOp: tllwhUJwUuwU f!Upwgpmu bplJ.pnpqwqwa \fwpwq qwpnq 
t wnw~wliwt upupwJii Uitnntqlibpp uwqbptupli qwpptWJJ:lli ~PJ:l J:l hwJm qw­
tm qhUJPmli: 

. L/.wJ111~qDlJfi tjlmmu (pnppnu) ljwu mpft]unmbg]mq: ~wpmgJ:lm 
TnchothecJUm roseum Lk. pnppnuwumUqu t: <!.pqwliqntpjntU[! qlluwl{np wn­
uwup uquqmu t muqqwpwdwqp qwu uttnqwqnpJ:l qnquJ:lg qnpz l}lmuwli 
6Lmt: <I>muwU mbqwuwul! uqqpmu OwOqt{mu t ul.llPmwqwt{mfi ~Pwnnt{ . npli 
wum]l6wfiwpwp t{hpw\flnJ:ut{mu t t{wpqwqmJUp' UUinpfibpJ:l wnw~wguwfi 
hbmhwlipm{. npnUp qwpqwqntJU bpwUq muhU: bpphufi qwpqwqntJfi pnppn­
up n~ up wJ:umwuzwU w hwJmUwpbpqmu· WJU l}Uwumu t utpuUwpmJfil!: 
.l'}.w qwpnq t hwUqpuwUwt WJfi pwfip hbmhwUpf!, np hwpntgpm qwpnq t 
fibppw¢.wfight utpuUwpmJfi OwqqwpwdwlJ.!! uhpuUwpfipfi qwlllnq wfigpnlf: 

Ptnwtwgp qpmUwqwfifibpf! ntqpq hwutuwmwqwfi lJ.wUI ta hwJmfiwpt­
pht WJil wUgpp ]unpntpJWfi L uttnmqUhpJl t{wpqwqntjU pnppnunt{ t{wpwqqt­
tm up~h: 

lfnjupwqnlJfi tftmmu (pnmpftmjmq): ~wpntgpm Botrytis cinerea Pers ex. 
Fr. pnppnuwuntfiqfi t . np[! t{fiwumu t uwh J:uwJlnqp nqqmJqfihpf!, qwqwupf!. 
qwqwpl! L wn pwfi~wpbqbfi: '-lwpwlJ.I! uqut{mu t Uitnntquhpp ~Pw~Pmlt. 
IPtnntupg. npf! zmumt{ Owbqtf.mu t unJ:upwqntJfi pwtlzwuuwG muOlJ.ntJpnt{: 
liJU pnppnuwu(ilfli t{mwfiqwtJ.npntpjntUf! qWJWUntU t upw(imu. np l{wpwqf! 
lJ.wpnq uqut{ht pfizuthu WjqntU, UlJUUIDU tt WUUlWfipwjpli uzwquwfi. $n­
J:uwqpliwli. pwpMwfi-phnuwpw~Pliwfi h UJWhUiwfiuwfi f!Upwgpmu: tllwpq­
tlht t. np ~hpuwumpnwUwJpU nhdpup J:uwJ:uumtU[! qwpnq t hwfiqbgfihtllltJll1.ll 
qpuwqpnqwqwfimpJwli qqwl.J:l wfiquwfifi WJU pnppnuwulilllt fiqwmuwup: 
lJphfimJU dwuwfiwq uwfipmwpwqwfi up~ngwnmufibpf!' J:ughpp. octwfiqwq 
uhfiJwlJ.fihpp. uwnfiwpwfip ZP~WUJ.wmp. mwpwJp dwuwfiwllltfi wJ:umwhw­
fimufi WM.Jmfiwl{hm up~ngwnmufihp hfi WJU ufiqp qhu UJ.WJpwphtm qnpOmu: 

~ftPWUJllliJWdL. pnppnuwtjl111mtf: ~wpmgp~fihpJ:! bpqm mwppbp pnppn­
uwufiqbp bfi ' Altemaria tenuis Nees L Cladosporium herbarum Lk.: UJq UJ.Wtn­
ownnq tt. qwJ:utJ.wO fipwfipg . ph np umfiqfi t hPtJ.wfiqmpJWfi hwpntgpm. hp­
l{wfiqmpJntfi(! lJ.pntU t Wttnbpfiwp.tmq qwu l!LWilllUUJ.nppnq wG\fwfintuf!: 

Utmbpfiwp]lnql! unl{npwpwp uqul{mu t UJ.WhUJwfiuwfi bplJ.pnpq qbupfi 
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qwu t1bp~pfi . wpqbfi qbphwumliwgllll UJtnnllllihp}l t{pw: '-lfiwutf.wO mbqmu 
wnw~wfimu t 6J:lpwUJ.mqwfiuwfi umq qwfiw~ ppb. npp umnppfi hJmutJ.wOpfib­
Pl! umq qwp~fiwqntJfi tfi qwu uL: <I>uuiwfi mbrm um{npwpwp znp L UIJ:lfu} t t}l­
fimu : Cwm qbUJPhpntu WJu hpt{wfiqmpJWfil! fiw}tmpqmu hfi mwpphp :t>ltqpntn­
q}:lwqwti ):uwfiqwptf.wOntpJntfifihp' WJptf.wOp, hfipwqbqLwJpfi pmutf.npntpJmfi. 
qwnl! pOwl{npntpJmfi. gwbp ~hpuwumpowfiwJpfi pWJI!WJntU h WJtfi: 

YLWl}IlUUinppnq]l qbll!IlntU uqqpmu WDW2Wfimu t umq 6qw6h ppO. llPI! 
pwqwqwfipfi wpwq utowfimu t L. t{fiwumu lllUlllP uhO UWU[!: <!.Mwfiq uwup 
uumppU hJmutf.wc}pfihpf! $w1.llmq bll : <!,bmwqwJmU ppc}f! qwnfimu t wt{bl.J:l 
umq, hwuwpJw uh: Ofiwjwb fipwfi, np tJ.wpwlJ.I! qwl.J:lu t qwzmpg. tpp pnppn­
uwumfilJ.l! fihppwtlJ.wfigmu t nuUJ.liJWqp up~nt{. uwqwJfi hlltlwfiqntpJntfi(! un­
tlnpwpwp p hWJtn t qwtlm UIWhUJ.wfiuwfi t{hp~mu : 

:bmqwpjmtlfwJft{i tjl111mtf (.jJmqwpjmq): ~wpmgp~fihpf! Fusarium f!Umw­
li}lp}l u}l pwfip tnhuw4}1 pnppnuwufiqhpfi hli. npnugpg wuhfiwtnwpwOqwOf! 
Fusarium avenaceum Sacc-a t. npfi }1 tiPowqp t qfiwuhtm pwquwmbuwq 
UJ.tnmqpwfi~wpbqhfi: UJu hpqwfiqntpjntfil! hu }1 hWJtn t qwl.J:lu UJ.WhUJwliuwfi 
t{hp2mu h wnwfi6fiwUJhu WJU tqmmqfihpp unm. npnfigmu Owqqwpwdwq[! 
uhpufiwpfipfi qwUJ.nq wfigp[! }tmpfi t h pwg: '-lwpwq[! qwpnq t mbq}l mfibUwt 
fiwL uhJ:uwfipqwqwfi qfiwuqwc}pfihpp. mwpphp nwphpp up~ngntJ.: '-lwpwq­
qwO uwul! Owbqqmu t uUJ.}lmwq. pwupwqwfiuwfi pwt{nt{: ~pt{wfiqmpJmfifi 
WJfipwfi wpwq t mwpwc}l)nui, n{lilwfi pwp6p t ~hpuwumpnwfif!: 

'-lmwfiqwqnp uwfiptwpwfiwqwfi hpt{wllqntpjntUfibp bll llwL uptu:t>p­
tltnq!! (Stemphylium botryosum Wallr.). :t>nunq[! (Phoma phomorum Thuem.). 
:t>wgpqphunqf! (Phacidiopyenis nalorum Poteb.), :t>ltJm:t>pnplmql! (Phitophtora 
cactorom Schroet), fihqmp}lwt t.PumtU[! ( Cylindrocarpon mali Wr.) . tfipnUnUI.qn­
ppnq~ (Entomosporium maculatum Lev.), pfi.~UJ.hu fiwh u}l zwpp tl}lpntUWJ}lfi. 
h}ltlwfiqntpJntfifi.hp. npnllg UJ.WtnllwnwO qfiwufi wfihwuhUwm UJWqwu t hpu­
fiwqwfi h}ltlwfiqwbpfi. pnppnuwufiqhp}l tqwm6wnwc} t{fiwup hwuhUwmm.IJ­
JWUp: 

tJwllptwpwfiwqwll hpt{wfiqntpJmUllhpp zwPVltfi hfi UJ.Wtnqwfimu fiwL 
pnu[! (hwpntgpm' Fusicladium dendriticum Fckl. qwu F pirinum Fckl). ump[! 
(hwpntg}lm' G/oeodes pomigena Colby), 6wfiowhbtnlll! (hwpntg}lm' 
Leptothyrium pomi Sacc.). gppnulllnpnq{! (hwpntgpm' Cytospora schulzeri 
Sacc.). wtpwgnqt! (Podosphaera /eucotricha Salm.) L. WJtfi . npnfip ql}uwt{np 
wnuwup l{fiwumu hfi l.l}tnnlllfibp[! upfiwtppwhwqwpwjpfi dwuwfiwqwzp~w­
fimu . pwgwuwpwp hu wfiqpwqwnumu npwqwqwfi hwmqwfillzfihp}l. tJ.pw . 
uwqwJfi UJWhtqwfiuwfi [!fipwgpmu qnquGwqpnphfi tfi fitqwummu hpufiw­
qwfi Uqwpwqpt{wO h}ltlwfiqmpJmlifihpp qwpqwguwG!!: 
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fl'ltnntqlihllJ:lfi \l_fiwunq pnppnuwufi4hpp u)l UWU[!, J:tfiiUihU wuqhg, l[fiw­
UntU t fiwl.t pwli2WJ1hqbfipfi. uwqwjfi WJU I}b\llPntU lJ. hWjtn b(i qwlltu UwL. ti)l 
Ztulll! hwtn4tuUzwl.J.wfi uwfipt!ibp. npnfig UIWtn6wnw~ tJ.fiwUJ! \lltnntqfihpp 
Uiwhll}wfiuwfi wttufintnqpwJmti qwu Ul[wqwqntJfi t. 4wu pwgwqwjntu t : 

f!w£i2WJ1hqhfipfi wuhUwzww tJ.Uwu \llWUl6llliUUl uwfiptfitppg t Botrytis 
cinerea Pers. Ex Fr. pnppnuwumfiljJ!: Y:wqwup):l tJ.pw qwpqwfiwlltu WJU umfi41! 
uqqppg WI1W2WQ£intU t tnpontfipwfiUwfi tnbqwtiwubp, npnfip lnttnntJ. Ow~\t­
\l_m\} hfi fW\[zwfiuwfi aw~4mJpntJ.: ~MwfiqntpjntU[! Wl\l_npwpwp uljul[mu t ut­
]uwfip4wJ.twfi qfiwuqwb'pfitppg 4wu :t>llqlmtnq)lwUihu fnttwgwc} hJmutJ.w<)-p­
fibp.pg: liJfimhtml.t umfiqfi J:tp mnpupfifibpntJ. UlllW£imu t fiwL. wnnrw hJmu­
tJ.w~fihpJ! L. bJlh ~hpuwuwpnwfiwJ)lU lllWJUWfifibp{! filllwumwtJ.np bfi , WlllW 
mwpwbtJ.mu t zwm wpwq: UJu hlttJ.wfupupjwfi mwpw~wfi hwuwp npnz ]un­
~(!fiqmn t hwfi.q)luwfimu mu~ljnq mh11lt£ibpnui lllwpntliw4qnq Ptnpn:t>J:tm: 
<!,bUlUWUlbU, \llWhtllW£iUWfi qfiblltU. UUWU1Wlj_ UlbpufibpJ! · tibJ:uwfi)lqw4wfi 
\l_Uwuqw~fibppg qbp~ Ullllhhtnt l.t tinJ:upwqntjfi l}l.tnnttipg \llWZtnuttuUhtm 
lilllWUlWqntJ.pnqfitJ.mu t aw~qnq mbpL.fibpp tunUqwqfi ubq zhpm: 

~WUWPJW fintjU wJ:utnwfizwUfitpnl[ t [!fipwfimu WJU hlJ.tlwfiJllltpjntU[! 
qwqw11)1. nwljfiqb.q)l, mnuwmp. uupmqp \llWhutwfiuwfi qh\.lWntU: 

"UntJfi [!fitnwfippp Botrytis allii Munn. pnppnuwumfiltl! tJ.fiwumu t un]upfi 
L. uJ:umnpp!i' \llWtnOWnbtntJ. tJ.qpqwj)lU untupwqntjfi qtmnui: t.lwpwl.J.J! tnbqp t 
mfitfimu phppwhwtJ.wp):lli liwJ:uniUlD'l ophppfi: ~wpntgpm ulJ.qpmu tJ.fiwumu 
t fibpppfi ~npwgiliJ. }')hl}l.mqUhp(!, WJfinthhmL. qwpqwfimti qhllllt J:unpp[!: Uju 
h):lqwfiqnt}')JWfif! lilllwummu b!i pfi~UihU JlW2tnP. pwpop J:unfiwtJ.mpJmlil! php­
pwhwl[wppg wnw2 . wJfiUihu tt Ullllhlllwfiuwli ]ug):l O}')fintnpmp pwpt\p hw­
pwphpwqwu ]unfiwqm}')Jntlif!: l:Tpt mti.Jwt ]uupwpwfiw4I! \llWpnt!iwqmu t 
tJ.qplJ.wJpfi l}l.mtiwup tJ.wpwlJ.tJ.w~ tit~ pw£iw4ntpjwUp ljn6qtqlitp. WlllW WJil 
l[wpwqfi wpwqnphfi mwpwCtJ.mu t wupnq2 tuupwpwfiwl.J.ntl tih4: bph 4nti­
ll.hqfihpf! 1PI:ttl hwumfiwUwfi qwzwmu. L. phppwhwtJ.wp)lfi fiw):lmJllllt iUJl l.t 
mwp tqwliw4. WlllW WJU hptJ.wliqntpJwu tJ.mwfiq[! 4tJ:tli)l fitJ.wqwqntJfi: ~)1-
qwfiqmpjwfi 4wfi]uuwli{! qqwtJ:tnphfi filllwummu t UlWhUitufiuwu qfihtmg w­
nw2 wphhumw4wfi [npwgntuf!: 

UUJftwwlj tjlmmrf (ulj[liJUlmftujmq): <,wpntgpif! Sclerotinia sclerotiorom 
(Lib) d'By pnppnuwumfi4U t: UJfi. unqnpwpwp. uqqpmu qfiww11u t \J.Wil.WU­
Plt wpmwppfi mhpL.fibp[!. npnfip l}l.mnui hfi l.t qwnfimu tnpt\wfiuw!i : llpnz dw­
uwliw4 wfig mbpl.tfitp)lzhpmhpp up2L. wnw2wfimu t pnppnuwufi4J:t pwupw-
4wfiuwfi qwfiqtJ.w~: liJu hlttJ.wfiJllltpJntfiJ! uqpqp t wnUmu. bph phppwhwqw­
pp.!i fiwJ:unp.qmti t wfiopl.twJpfi hqwfiw4: '-twpwqtJ.w~ qwqwtiptuqtmtui! uwn~ 
fiwpwfimu wpwqnptfi fih):lmtU t' qwnfiwtntl WUPilll.2 J:utipwpwliwqJ! tJ.wpw~ 
ljbtm qmwfiq)l. WJU!Jmp: 
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Q.wqwpp \filw WJU hpqwfiqnt}')JWfi )1 hWJUl qwm l.tu qwzmntti u4qpfiw~ 
lJ.wU qwpwlJ.tlhtm html.twfip t: Q.wqwpp hw4ntti[! qhllllt u4thpnm~filmq wJfi~ 
pwfi tiM t. ltfiwwfi zwm t tqhL qpw uUmgnui[! wqnmwJ~fi l.t :t>nu:t>npwJpfi 
utwpwpmwfiJntflhpnq: <!,wfii!WJpfi UIWpwpmwfiJnt}')hpnq t.Pwpdhp ufimgmti[!. 
~fi~UihU fiwl.t 4wumuinq wnwm ufimgntti[! qqwtlmphfi ljwUJ:umu hfi WJU hp~ 
l}wfiqnt}')Jnt!i[!: "UntJU£! 4wptt.P t wuht fiwl.t 6w4fiqhrtlt qtpwphpJwr U4thpn~ 
mpfipnqmt tlwpw4qnui hfi fiwl.t mnuwmp l.t qwpntfiqp utmmqfihp[!: 

11-ftqnlJlnnu]mq: ~wpntgJ:t~l! Rhizoctonia solani Kuehn umfiqfi t : Y:wqwu­
Pll ttJlw WJU hpqwfiiplL}')JWU hwm4wfipz!ihppg ubljfi Wjli t. np UlhJlltfihp(! 4n~ 
}')ntfipfi upwgw~ tiwupg l}lmntU l.t Wfi2WUl\l_ntU hfi , flulj ljbfimpnfiwqwfi l.t 2J:ttb~ 
11J:t 2P2W4WJpnui wnw2wfimti hfi mwl}lw4 ul.t qwu qnpz ljbmtp: liJfimhb.ml.t. 
WJJl 4hmhp[! ~w~4tJmu hfi pntJl pwtllwfitiwfi l}l.wnnll_: ilpnz dwuwfiw4 wfig 
hpqwfiq mhpl.t!ihpf! tP.mmu l.t )_npwUmu b!i' umwfiwtntl unuwqb.rt}l!i tpwfiq : 

~J:ttlwfiJllU}')Jntfii! u4uqnui t qwzmmu. wnwfiofiwuthu wJfi qhllll!ntli, bpb 
ljwqwtipfi wnhgtlmti t wfi(!fiqut2 Up pwfi~ mwp~ upl.tfintjfi qwzmmu: 

[..Jnp tjlmnuf (!}Jnrfnq): <!,wpntgpm Phoma rostrupii Sacc. pnppnuwum!iqfi t: 
'-t!iwumti t qJ.luw!}np wmiwup qwqwpp L. nw4fiqbqp wpuwmwlllmmqfihllpfi : 
<!,):ltlwfiq wpuwmwlllmntqfihlll:t l}pw Wllmwppfip.g tpl.tmu bfi pbpl.twqp ttrnu 
l!li4w~ un):upwqntJfi ljtmtp. npnfig umnplJ.fi hJmuqwb'pfihpfi mfibfi tpup2_fiw~ 
qmJfi fib.J:uw~ mhup: t;pptufi. tpp hp.qwfiqmpJmfifi wpwq t qwpqwfimu. w~ 
nw2wfimu tfi qwmwp4ntpJmfifitp: fillUihu 4wUnfi' qwpwlj[! qwwu t qwz~ 
m}lg ' pbppwhwqwppfi fiwJ:unPJlllfl opb]l)lfi : Uw4wJfi qwzmmti wJfi hwuwpJW 
il:t fi4wmqmu. WJL J:t hwJm t qwtJ:tu lllWhUiwfiuwfi wnw2J:tfi 2.J12Wfimti: 

bph UIWhUiwfitiwfi J!fi}')wgpmu mbr}}l 1: mlibfinui bp4JmpqwJJlU t!Wl1W-
4mti , Wllllll WJlUWUIW\lllDlllflUhplt hlJ.tlwfiq tiwubp[! aw~4l[nui hfi \llWJlq qntj­
filt uwpqnumwJ!i h):lzhgfinq l}l.wnm.J.: <!.MwfiqntpJwfi qmwfiqfi wtJ.htwfinui t 
u):lwqnquwfi}l wqntnwJpfi utmpwpmwfiJnt}')hpntJ. wnwm u!imgtwu: ~nu:t>n­
pwJJ:tfi 1.t ljwtlmtliwJwpU lllWJlWlltnwlijntphlll! pwpopwgfinui hfi 4WJntfimp­
Jntfifi (!fiipJhti :pnunqp: 

UL Ljunmrf' qwqwpft (w[mbpuwpjmq) ~wpntgpm Alternaria radicina M . 
Dr. et. E. pnppnuwumfiqfi t: Upmwppfi wJ:umwUzwfifibpf! fiuwfi hfi :t>nunqpfi: 
UJfi qpul.tnpqmu t UmJfiuthu t~tnu [!filjw~ qhmhpp &l.tnl[. npp uump)lfi uwuh­
pntu hJmul[w~pfihp£! l}l.mw~ mhup mfihfi : Uw4wJfi mwpphpmpJmfifi WJfi t . 
n11 :t>nunqlt qhUIPmti WJil tJ.fiwutJ.wb hjmutJ.wb'p!ibpf! qwp)_fiwqntJU bfi. pu4 wt­
mhpfiwppnqp qtuwnuf w~J:uwfiuwli ul.t: ~nunqpg mwppbphtm hwuwp hwp-
4wtlnp t h}lqwfiq WllUWUlW\lltnntqfibp(! mb.qwtJ.npbt ):lmfiwtJ. UJ:t2wtlwJpntU: 
Ul.t l}l.muwfi qhtllPntU l}l.nu {!fiqw~ qhtnbpf! awb4tJ.mu bfi un]upw4wfiW)_WtJ.ntfi 
pnppnuwl}l.umntJ.: Utmhpfiwppnqf! L.u qwzmp.g· hiu]li tifiwgnpqfihpp hhm bqnq 
hJ:ttlwfiqnt}')Jntfi t. uw4wJfi wJfi lJ.wpnq t mwpwCtJ.bt fiwl.t UlWhlllwfiuwfi J!fi­
}')wgpmti' DJllllhu bpljpniUlw4wfi tJ.wpwq: 

UL pnppnuw(ilfw(i ljlmnuf . .' un]uft L ujumnpft (wuUJbpqft[liq) ~wpntQPii! 
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tWJUnp.hU mwpwc}lfwb- Aspergillus niger v. Tiegh. umfii.J.U t . np(! zwm tJ.mwU­
qwtJ.np t Uwh WJL tqUllli.IJ.1!WG2WphqhU}l hwuwp: ~wfiqfltqmu t untuP. h 
ufuumpp t{pw w(ipwqwpwp oqwl}lnlutl.UIJ. uwnUwp.w(ifihpntu h hwuMwmw­
pwJl pwp.6p 2hpuwum}lnwUfihp}l qbtqpmu: ~p.tJ.wfiq LJ.nnqhqfihp(! l}lwl}li.J.mu 
bU. phl}lmi.J.fihpp li}12h wnw2wfimti t uh wwwl}lnzJ.l : Unwfi6Uwtqhu tJ.mwfi­
qwlfnp t wutqhpq}lthq(! ttutl. thwumfiwgwb-. unpwgwb untult h utumnpp hw­
uwp: l1ntjfi hptj_wfiqntpjntU(! I.J.WflDil t WllWS?WfiWt lihq WJL pnp.pnuwufiqp' 
Aspergillus alliaceusit li}12ngnq, npp qhtqpntli Uzlfwb" WlPWQiliJ.G mfip n~ ph 
uh. WJtiJhq}lfi hpwfiq. WJIJ. tqwmnwnntJ. tt hp.tJ.wfilpltpJntfi(! qn~tJ.mu t qhqjlfi 
l}lumtu: 

gwgp fiztl.wb- hp.tJ.wfilpltpJmfifihp}lg. ufuumJlpfi qqwtJ.llfUwu hfi tqwmnw­
nmu Penicillium (4wfiw~ pnppnuwl}lmmu. UihU}lg}lthq) u Aspergillus (uu pnp­
pnuwl}lmmu) [!fimwfi}lpfihpp pnppnuwufiqhp[!: 

14.1.3. lEmrsn:PftlP uuiJmJpU hftt/.tuU1JnrpJntuuhrp 

..'bftmnJlmnpnq: ~wpntgpm Phytophtora infestans d 'By pnppnuwumfii.J.fi t : 
~p.tJ.wfiq tqWtWpfihpp Uwqhpbupfi hphntU hfi WJlllllwqntjfi I.J.wli Unfupwqntjfi 
pbhp. npnfip phphwqp l}lnu hfi (!fii.J.ht h ~mfihfi tqwpq hphwgnq bqpwqb-hp: 
4mptJ.wb-pmu tqwtwpwupufi mfip <twfiqwqntJfi hpwfiq: <l>mmU[! mwpwbtj_mu 
t qhtqp. ltmPPI! thqtJ.wi.J.fibpp 6hntJ. qwu uhUiwfiuwfi : chuuwUwqp (!fipwgpmu 
:pp.um:pumpnqJ! I.J.wpnq t t.ImtuwppfitJ.bt ~np l}lmuwup' :pmqwppnqntJ. qwu pwg 
pwqmhp}lwtl}lmuwup: 

lllwtwpfihpp tJ.wp.wqJ! mb.Jtll t mfihfinui qtmhu qwzmmu· tj_fiwulfwb tJ.hp­
qhmfiJW OJlqwfifihp.pg wfigfihtntl. qwpqwgnq tqWtwp.fihppU : ~ptJ.wfiqmpJmfifi 
wnwtJ.htwtqbu zwm t mwpwc}lfmu }lmfiwtJ. hqwfiwqfihJl}lfi h bwfip I.J.wqu m 
tlwm 2PWflWI}lwfighlP-ntpjntfi mfihgnq hm)hpntti: 

UwnfiwJlWGWJpfi tqwhtqwfiuwfi wnw2pfi t.Imttmli qmpwqtJ.wb tqwtwp­
fihp[! fih}lmtli hfi hwuwpJw wnwUg tunmfilplmp: l:1pJ.um.pqwqwU tlwtlwqtJ.w­
mupJmfi WJU u(ii.J.ntJ. Ulb.Jtll1lt ntUhfintU, hph tqWtWpfihpp UwqbphUJ! pwg tt: 

:)np Jlmqwpjmqwj}lli tftmnllf (Jlmqwpjmq): ~wpntgp~Uhp(! Fusarium (!U­
mwfillPP up pwfip ohhpfi hfi : Sptqp.I.J. uwnUwpwUwJpfi hp.tJ.wfilpltpJmfi t h w­
nwS?wfimu t tqwhtqwfiuwU rrUpwgpmu: Uqqpmu tJ.wpwqtJ.wb tqwtwpUbpp 
t{pw hphntu bU qnpz untupwqntJU, tuwupwb, hppMfi l}lnu (!fiqwb pbhp.: UJ­
Umhhmh hp.tJ.wfiq uwubpp umnp.pfi tqwtwpwupuJ! ~npwfimu t. Uh}lmtu. puq 
I.J.hiJ.h!!' I.J.UnnnmtJ.mu: '-l.UwutJ.mu hfi qtluwtJ.np wnuwup tihJ:uwUpqwl}wfi lfUwu­
tJ.wb-p mfihgnq WJfi tqwtwpfihp(!, npnUp pmuuwU t.lmttntli ~h(i hwugpht tJ.hppb­
tl}l liwi.J.bphul! b-wbi.J.ht umpbp.pUwJpfi zbpumtJ.: Cwm qbtqphpntu :pmqwppnqJ! 
qwpqwUmu t nptqbu bpJ.um.pq hp.tJ.wUqmpJntU, nppU Uw}lmpqntti bfi WJL hP.­
tJ.wUqmpJmlifibp' :ppmn:pumpnq, Wtmhpfiwppnq, pnu 4wti wn: 
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~p.qwfirpupJntfifi wpwq mwpwbt{mu t. fimJfi pqmu fiwh hwphwfi tqw­
twpfihp}l t{pw: ~P.t{wfirpupJwU wnwt{htwqntJU qwJlqwgntUJ! mhqjl t mUhUmu 
tqwhtqwUuwfi UJ.l2}1fi l}wu t{hp2J.lfi ZP2WUntu: 

liJU hpqwUipltpjwfi mwppbJlwl}UbJlJ.lg t F. oxysporium Schlecht. h F. 
eumartJi Carp. pnppnuwufil}bpJ.l tqwmnwnwb tqwtwJlUbpJ.l pwnwumliJ!. npJ! 
mb.Jtll t mUhfimu qwzmmu: liJu hJ.lt{wfilpltpJntfiJ! hbmhwfip t 1»JlWJJ.lfi <huuw­
fiwl}wzp2wUmu tqWtWpGbJl}l w6J.l qwqwpbtnt. bpp OUtWJp Up UWUJ! pwjpWJ­
t{ntU t' qwnuwplt{ u}lwzwpwp. llJlJ.l t{pw tt hbzmntflJWUp qwpqwfimu t hw­
pmgJ.lm: 

lintiw{fwlitfwli tjunmtf («qwliqpliliw», Jlntfnq): ~wpmgJ.lm Phoma exigua 
Desm umfil}fi t: ~p.qwfiq tqwtwpfihpJ.l t{pw wnw2wfimu b(i 4tnpwqmfi tqwpq 
hqpwqbnt{. l}lnu J!fil}wb l}hmhp, npnfip hJ.lzbgUmu bfi l}nowq: '1-Jlwfip pmzn­
pwfiwtntl hwufimu bfi liJ.lfi~h 2.5-5.0 uti IDJlWUwqbJ.l u funpwfimu hfi : Uhl} 
tqWtWpJ.l t{pw l}WflDil t tJ.lfiht 2-4 }lmg : 4mpt{wc}pmu tj_fiwutj_wc} Uwu(i ntfiJ.l 
umq qntJU u pwqjlpwfiuwfi l}wnmgtjmbp : 

'-lwpwl}J! mb.Jtll t mfibfimu qwzmmu· tqwtwpfibpJ.l 6hwtJ.npuwfi h pbppw­
hwtJ.wpJ.l ZJ12Wfintu: lllwhtqwfiuwfi J!fipwgpmu wtumwfizwfifihpfi p. hwjm hfi 
qwtJ.lu l}hu wuup.g up.fi~h ~npu wup.u hhum: ~J.ltl.wfiqntpjwfi wnwtJ.bt qwpqwg­
uwfi ZP2WfiJ! hntUtJ.wp-WtqpJ.lt wup.ufibpfi bfi : lJplJ.pnpqwl}wfi t{wpWl}J! hwq­
tJ.wq.Jntl.ll t : 

Utmlipliwpjmq (tfwljpnuUJnpjmq): ~wpmgJ.lm Alternaria solani Sor. pnp­
pnuwumUqfi t. llPJ! tj_(iwumu t J.lfi~tqbu tj_hpqhmfiJW uwuhpJ!, Wjfitqbu tt tqW­
tWJlfibpJ!: '-lwpwqJ! mb.Jtll t mfibUnui pbppwhwtJ.wpJ.l J!fipwgpmu, bpp tqw­
twpfihJll! zl}ltj_mu hfi hp.tJ.wfiq QilJlntfiUhpp hbm: ~pt{wUrpupjntUfi p. hWJI.ll t 
qwtJ.lu tqwhtqwfiuwfi J!Upwgpmu' UnJMpbp-qhqmMpbp wup.uUhppfi: ~p.tJ.wfiq 
tqWtWpfihpp t{pw WflW2WfintU h(i qnpz, hppbUU hWUWJlJW uh ~np pbhJl. n­
pn(ig hW2llJlllilll tqtutwpwtiJ.luJ! timq UnfupwqntjGpg qwp~fiwqntjfi bpwfiq nt­
fip h ~llJl t : 

litmbp(iwppnqntJ. hptj_w(iqw(imu h(i qtluwtJ.nJl wnuwup hpJ.lmWUWJlll· 
LPJ.ltl. ~hwumfiwgwb tqwtwpUhJlJ!. npnUg qbqh[! hhzmntpjtuUp tqni.J.tJ.mu t ' uhp­
qwgUhtntJ. tqWtWPWUpUJ!: litmhpUwppnqntJ. hJ.ltJ.wfiq tqWttupUhpJ!, nptqhu 
hpi.J.pnpqwi.J.wU tJ.wpwl}. bfipwpqtj_mu hfi Uwh :pmqwppnqp: 

Ulimpw{flinq: ~wpntgJ.lm Colletotrichum atramentarium Taub C. coccodes 
umUqU t : Unt{npwpwp l}lumtufi uqutJ.mu t bwJJlpg , npmhq l}lnupi.J. t wnw2w­
Umu. npJ! hJ.lzbgfimu t :pmqwppnq: chuuwUwqw[!Upwgpmu l}lmwb qwUqtJ.w­
b[! umwUmu t tnp6wUuwfi I.J.wnmgqwc}p: liJu hp.tJ.wUqntpJntfi(! mwppbJl wfu­
mwfizwUUbp map.: '1-pwUgp.g ubqp <huuwfiwq hp.tJ.wUqntpJntfiJ! mwpwb-tJ.mu 
t wUnpwJpfi fup6bpp bpi.J.wpntpJwlip : liJU wpmwppUpg hwUWJlJW wUUzuw­
phtJ.l t. uwi.J.wJU qmpt{wbpmu hwJmUwphJlt{nui t upU~h up pwUp. uptJ.luhmp 
hwuumtpjwlip hwuwmwpwb- qwu J!Gqhwmlfnq zhpmp 6hntJ.: 

'-lwp.w41! pwl}lwUgmu t tqwtwpfihpp qwquwtJ.npuwfi [!Upwgpmu hp-
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l{w!iq gmtm!i!ibp}lg I.J.wu mbpt.Gbp}lg: ~wpwi.J.p. mwpwauwG[! tunmuqnmbtm 
twtf bqwfiwi.J. t 1...3°C-nu.i tqwhtqw!ibl[!. bpb WJU ~bpuwum}16w!i[! ~I• hwG­
qbgGJt WJl l{mwfiqwl{np bpLntJ}}Ubp}l: 

4:wpmn:PpJ.ll tqwtwpGhpJ! tqwhtqw!iuwG l!fipwgpmu qwpwi.J.l{mu hfi Gwlt 
ut. p()wl{nJmtpJWUp (Torula convoluta Harz.). l{wpqwqnlJG tjlmuwup 
(Phy tophthora erytroseptica Pethibr.). I.J.wpupp (I.J.wu uwGmzwi.J.wqntJG) 
tjlmuwup (Rhiz octonia violacea Tul.) L Iuwnl! Gbpppfi tjlmuwup (hwtmtgp~Gb­
l•lf UJt pwGft pnppnuwuGI.J.bp): 

14.2. J!wqshrltmt h tllu'nmmJ}lh h}lqwhqntpJnt\Jhhr 

<.uqwl{nJI L I.J.np)lqwl{np tqmqwmbuwi.J.Gbpg, }l!i~tqhu !iwt. tuwqmm UWJll 
pntJUJt tlJtw qwpqwfiwt}lu I.J.wpnll hfi l{wpwi.J.tfbt mwpphp mbuwqp pwi.J.mh­
pJ:lwt I.J.wu tU•ruuuwJ}l!i hP.l{w!iqmpJmli!ihpnl{, nrut!ip qqwt}lttJihli qwmwgfimu 
bfi npwi.J.wi.J.w!i hwmi.J.wGpz!ibpg. uwi.J.wJfi uwnuwpwfiwJ)lli lllWJUwfifibpntu 
ib!i qwpqw!imu L ljwpnq bfi qjlmtlbt nptqhu uJlGipbppwhwtlwpwJ}lli h}ltlw!i­
qntpjnt!itibp: 

QqwJ.fmpbfi ubb" l{Gwu b(i tqwm6wnmu pwi.J.mhppwl h}lt.lw!iqntpJnt!i!ibpg 
pwlii?WJlhltb!i}l!i : 

Lllpdndipwfitfw[i pwljwlipjmq: ~fiwumu t I.J.wqwup}lfi L up. zwpp WJL 
pw!i~wphqb!i}l : <.wpntg}l~J! Erwinia carotovora Holland!.. up. pwfi}l WJt h}lllwti­
qwb"}lfi pwi.J.mbp}lwfibpfi b(i : lrwqwupp qpw h}lllw!iqntpJmUJ! qwpnq t ui.J.uqbt 
I}WZLnlllU . llJII.Ilbfl I.J.wpnq t tjlmhg!ibtWJILDWp}lfi mhpt.Ghp(! lj_wu wupnq2 qtm­
ful! : 4:mpl{wb"pmu I.J.npmfi}l U}12m41! tltwt.Pmi.J. t . uqwgwb". UlllJI L w!iqmp hn­
mmt: 'UmJG wtumwGzwufibp!i bu !iwh tqwhtqw!iuwfi J!Gpwgpmu h}lqw!iqw­
Gwt}lu : Unw!io!iwtqbu Ub() t qmwfiq(!, bpb hjnlUqw()p(ibpJ! WJLLWJt tqWLn-
6wnfib{mq pnqwgbt bu I.J.wu pbi.J.mq pbpLwi.J.p. uwnbr ~}ltlw!iqnt}}JWfi tqwm-
6wn I.J.wtmq t hw!iqjluwfiwt Gwt. qt!up 6wp6pqwb"mpJlllliJ! mwp t. tun!iwl{ 
wz!iw!iwJitfi hqw!iwi.J.Gbp}lfi : 'UmJG hwpntgJtiJ! qwqwp}l q.JIW qwpqw!iwt}lu 
hwfiqbgfimu t b"wJJiwUwu}l tnpom(ipwJ}lG tjlmuwlit! · np}l qhuwmu mhw6 
hltut t wnw2wfimu : l:Tpb ui.J.qp!iwi.J.w!i ZPI?Wfimu 2hpuwumJt6wG!! pwt•op t. 
wtqw l{wpwi.J.P Junpwguw!i L mwpwMw(i qmw!iq[! qqwt}lnpbfi pWJIOpwumu t : 

liJu h}ll{w!iqn•pJntfi(! l{mwuqwl{np t Gwt. mnuwm}l. uhtu}l. untuP. t. WJL 
pwfi2WJ1hJth!i}l hwuwp: 

UOnpwJ/JU pwljwlipjmq: lrwqwup}l hp.qwfiqnt}}Jm(i!ihppg t : ~wpntgP.i !! 
Xanthomonas campestris Dows pwi.J.mhp}lwu t : liJU hp.qwfiqntpJwli qtuwmu 
umq qnlj(i b!i umwumu 2P.thpJ!: <.wpntg}l~(! pwtjlw(igmu t qbnt.u l{bqbmw­
g}lwJP. J!Gpwgpmu· mbpltfibp}l I.J.wu wpuwm!ibp{l til•2ngnq: l:Tpb hwpntg{lm 
pwtjlw!igmu t wpuwm!ibpp.g. wtqw ui.J.qpmu q!iwuqntu bfi I.J.npmfiJt umnppfi 
mbJth(ibJI[l. WJUmhhmL WJU mwpwb"qnui t wup111w mbpltwj)l(i wtqwpwmnl{ 
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ubi.J.' umbq()htnll tmtl. mhuw!ihJ.ll qnpzwgwb" ~Pthpp gwfig : 
ilwquwp}lq WJL pwi.J.mhp}lWt h qppntUWJ}lU h}lqw!iqntpjmfi!ihp ubb" 

qfiwu bfi tqWUIOwnmu fiwh Uf'llllhiJ.llfi. 6wi.J.!iqhiJ.llfi, mnuwmpfi h WJL pwfi~w­
phqh!ip. uwi.J.wJfi qp.w!ip uhb" uwuwup qwzmwJpfi h}lqw!iqnt}}JmGGbp hG. L. 
uwnGwpwGwj}lfi mhluGntnqp.wJ)lluGqppG t WJqU})lu}l pwG~wphqbG iJ!Gqnt­
Ght UfWhUfwGuwu· h}lzbtnll q)lmfiwi.J.wfifibppg ubi.J.p. wuwgtJ.wb"pg' «Uwnuw­
JIWfiJ! h}lqwfiq U{IDDl'lPWfii?WJihqbG}l h}lqwGqwGng ~t» : 

lrwtqtJ.wb" tqwhtqwfiuwfi mbfufintnq)lwi.J.wfi nhd)lu!ihp)lg h mhilltmpJm­
Gp.g . wtJ.bJ.ll 6pzm' qpw!ig wuhwuwtqwmwutuwfimpJmG)lg. tqtnntil!ihpJ! h 
pwfi~wpbqbfiJ! I.J.wpru]_ bfi qqwt}lttpbfi qfiwuqbt Gwt. Ri UfWpwqpmwJ)lfi hlt­
l{w!iqntpJmfifihpntJ.. npnfip uwn!iwpw!iwJ)lfi mhfu!intnq)lwJmU hwjm!ip b!i 
:pp.qntmtnqp.wqw!i h}ltJ.wfiqntpJm!i!ihp I.J.wu .}>mfii.J.gtmGwt tuwfiqwpqwb"mp­
JmG!ihp mbpup.ap..atppn: P!iitqhu wutJ.hg. WJfl hp.qw!iqntpJm!iubpJ! I.J.wJlllll hfi 
wnw2wGwt hwuwpJW pntnP pmpu tqwhtqwGtJ.llfl opJbi.J.mGbp}l qpw. uwi.J.wJfi 
wnwtfht ubb" tJ.fiwu qp.wGp lj_wpn11_ bG tqwmownht upq)l' tuMnp)l. mw!io}l h 
I.J.wpmn:}>}ltlttqwhtqwGuwG (!fipwgpmu: 

14,3.1. hiU3nrjr. h sudt3Jr. :pjr.qjr.nlnqjr.miJ,m'U 
hjr.l[m'UqnrpJnt'U'Ulirp 

Ujpl/_wap (38J'ap, scald): UuhGwmwpwb"tJ.wb" :tJP.qlmtnq}lwi.J.wG h}lqwfi­
qmpJmfifibppg t : UJG ~tqbmp t Zt.lmPht wphwjpntltJ.l hbm. npG wnw2wGmu t 
qbnt.u ihwtJ.wptJ.wb" tqmmqGbpP. qpw wphp. mdhq ownwqwJpUwG Ghpqnp­
b"mpJwfi hhmhwfipnq: Uwi.J.wJG t.lmp6J! gmJg t mwJ.llu , np WJptJ.wb"pJ! uwnGw­
p.wGwJ}lfi tqwhtqwGuwG J!Gpwgpmu npnz unpmhpp. unm hh!ig wphwJJ1m4}1 
mbqhpp.g tt ui.J.utJ.mu t : 

lijpqwb"p(i WllW\?tuGmU t tqWhtqwGuw(i 2-3-pq wuumU: ~(iwutJ.mu bfi 
ljhqhJt 5-6 zhpm p~p~Ghp . npnfip qnpzw!imu hfi: ~P.tl.wfiqntpjntGl! uhb" uw­
uwup ui.J.ul{mu t pwg zwqwfiwi.J.wqntJfi pb"hp}l 6L.ntJ.. tqUUJ}l wtibGWI}}li hwum­
Gwgwb" uwuhpntu (uml{bpwJJlfi I.J.llflUhpmU). npn(ip hhmwqWJmU ubb"w(iwtnll 
qwnGmu hfi umq zwqwfiwi.J.wqntjG. L. I.J.wJlilll b(i b"wb"lJhttqUli\lJ. wlipllfl~ uw­
I.J.hphu(! : Ujpl{wb"p}l wnw~wguw(i tqwmllwn!ihpJ! up.!ii WJdU tPPtl. pwgw­
hwjtnqwb" ihG : ~WJtnfi}l t u}lwJ!i, np tqlflllll I.J.hqhntu uhupl{}lmbptqb!iwj)lfi w­
pnuwm.pi.J. GJmphp}l' <utuwl{npwtqbu :}>wpGhqh!i)l, opu)lqwguwfi GJmpbp}l I.J.m­
mwi.J.mug fitqwummu t WJptJ.wb-p}l wnw2wguwfiJ!: Ujpl{wb"pfi wnwfi6fiwtqbu 
qmwfiqwqnp t tuwi.J. qpllwi.J.nui hwtJ.wpqwb" qwu pbppwhwqwp}lg hhmn w!i­
uP.I?Wlllhu uwnGwpwfimu · ~mhqwllJ1l{Wb" tqmmq Uhpp. hwuwp: '1-{lwfi fitqwu-
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umui hfi fiwt. ~hpuwump6'wfip qwu qwqwJpfi up~wtJ.wJpp tupum t. hwiSw-
tuwlJ.P mwmwfimufitpn: _ . 

~wqmg p qhp hwJmfip t . np WJptJ.wapp qwfituuwfi mhtufintnqpwqwfi 
up~ngwnmufihppg t utumtqfihpp tJtwphpwtJ.npntUf! Jntqqwa pqpp uh~: UJu 
qhll.IPntU !}>wpfihqhfip opuPilwguwfi wpqwuppfihpf! lJ.twfiqmu hfi hwfipwJpfi 
JntqntJ. fihpaaqwa PIJPP qnqupg t. hptJ.wfiqmpJwfi tJ.mwfiqn UJ.WlJ.wumu t: Up­
mwuwhuwfiJwfi up zwpp hpqpfihpntu WJptJ.w~p qwfituuwfi hwuwp oqmw­
qnpamu hfi hwqwopuPilwgmgp~fihp: '1-pwfigpg wuhfiwmwpwaqwafihpfi hfi 
tmnpu!IPtJ.Pfin t. qp!}>hfiptwupfin: UlJL,-mu qppwnqmu t phppwhwtJ.wppg wfi­
up~wuthu hhmn UJ.Ulntqfihpp fiwtufiwqwfi uzwqmun hwumtq tntbrttjpp uh~. 
ll[l{! UJ.WlllltfiWlJ.ntU t 0,05% qp!}>hfiptWUpfi. 0,1-0,3% qp!}>bfipt-qpUhppl Upqwfi­
jntp, 0,2% tumpupptJ.Pfi: lizwqmul! qwmwpqmu t UJ.umtqfihpf! 30 tJ.pq mt.n­
qmpJwUp WJU tntCtntJpll uh~ {!fiqquhtntJ.: 

~ntwfiqpwjntU qppwnqnui t UJ.umtqfihpp uzwqntU{! thgpmpfip 0,4%-w­
fing tntbrttjpntu 40%-wfing uUJ.Ppmp uh~ : 

Swfi6p utumtqfihpp tJ.pw WJptJ.w<)p wnw~wfimu t phppwhwqwppg hhum 
wfiup2WUJ.hu qwzmwJpfi ~hpumpJntfil! ~hhnwgfihtm hhmt.wfipntJ.: bpphufi 
mwfi6hfim mzwhwu unpmhpp utmntqfihpp finpuwt hwumfiwgmufi WUJ.Whn­
tl.htm hwuwp qppwnqmu t UJ.Whutwfiuwfi {!fipwgpmu ~hpuwump6'wfip dw­
uwfiwqwtJ.np pwpopwgmu. np{! t.u qmwfiqwqnp t WJptJ.wapp wnw~wguwfi 
mhuwqhmpg : liwpqwtJ.nptJ.nq qwqwjpli Up2Wti.WJPI! fiutwuumtu t WJptJ.w(tpp 
qwfituuwfit!' p zlinphptJ. upfintnpmmu ppqwafip !!Pi pwfiwqmpJwfi UJ.Wpntfiw­
lJ.ntpJwfi h {!fiqhWfi[lWUJ.hU !}>pqpntnqwqhfiuwppUpwqwfi UIJll1ghufihpp qwfi­
llWIJ. {!fipwgpp: 

'1-wnp LftnunpwljmpJntfi (rophKa.fl .1/Mf/aroCTb, bitter pit): ~Pqpntnqpwqwfi 
hPtJ.wfiqmpJntfi t. npn hwmqwlizwqwfi t pfi~uthu qnppqwqnpfihppfi . WJfiuthu 
tt hfiqwqnpfibpp UJ.Ulntqfihppfi: <l-pwqwfintpjWfi Ub~ hWJUlfip t fiwt. ~np 
tltumtu. qnpz \f!.nunpwqmpJntfi. i!nlllntpfip \f!.nunpwqmpJmli, hfipwqhqhwjpli 
pawtJ.npntpJmfi mhpupfifihpp mwq: 

UJu hpt{wfiqmpJmfifi wpmwhwJtntJ.mu t \f!.nu I!filJ.wa 2-3 uu mpwuwq­
antJ. pahpp 6t.nq: UntJ.npwpwp pahpfi wnw~wfimu hfi uqqpmu utmqwpwdw­
qp unmhppmu: !!ahpp qntjlif! qwpupp qmfiwt{npt{wantpjmli ntfihgnq UJ.UlDtiJ.­
fihtlP t1.11w umq qwpupp t Lllfimu. puq qwfiw~fihpp tJ.pw' umq qwfiw~: ~htnw­
qwJntU, pntnp qhUJ.phpnui, tltfiupqfihp{! umwfimu hfi qnpz qntfiwtJ.npqwantp­
Jmfi: <Dnunpwqfihpp hJmuqwapfihpfi mfihfi UUJ.ntfiqwfiuwfi qwnmgqwap L 
qwnn hwu: Opnz unpmhpp lintn hpqwfiqntpJmfifi wnw~wfimu t qhnt.u lipfii­
phppwhwtJ.wpwJpfi dtuuwfiwqwzp~wfimu: '1-w wnwfi6fiwuthu fiqwmtw t h­
ppmwuwpq qwu lunPI! tmt{wa awnhpp UJ.U1Dtqfihpp tJ.pw: UjUUJ.bU, uhp llP­
UlntUfihpf! gmJg hfi mtJ.ht. np Umwpqppuunfi unpmp lufi6nphfim wnw~pfi, 
hplJ.pnpq t. hppnpq mwppfihpp phppf! qwnn \f!.nunpwqmpJwUp qfiwut{mu t 
95%, 63% t. 20%, <l-ntllUUJ.ntn unpmpfi{!' 55%, 38% t. 15%-p uwhuwfifihpntu: 
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Puq phppwmtJ.ntpjWii 4-5-pq tnwpntg lipfitllhppwhwqwpwjpli zp~wfimu WJU 
hPt{wfiqntpJntfil! hwqqwqJntUl hphntJp t: 

'1-wn{! .pnunpwqmpJWfi{! fiutwuumtti hfi tJ.hqhtnwgpwJp {!fipwgpmu w­
nwm mhqmlifihp{! L nnnqntUf!, wqnmwqwfi UJ.Wpwpmwfijntphpnt{ ~w\f!.pg w­
tl.htP ufimgntUf!, awnhpp phpphnfiqwantpjntfi{!, WJUpfipfi Wjfi Plllll[l qnpanfi­
fihpf!. hpp UJ.U1D1ll.fihpntu 4.w1.9pntup UJ.WpntfiwqmpJntfil! UJ.WlJ.wu t: !!wquw­
pptJ. qpmwqwfi hhmwqnumtpjntfifihppg h Uhp \f!.np6pg UJ.WpqtJ.ht t, ll[l WJU hp­
qwfiqntpjWfi qhU UJ.WJI!W[lbLIU WP11JntfiwqbU1 Up~ng t Upfitllhppwhwt{wpw­
jpfi uzwlJ.ntU{! 0,6-0,7%-wfing qw1.9pntup I!LllPPllP tntCtntJpntJ.' hwliwmhqhtntJ. 
upuqmufihpf! qfiwuwumtfihpp L hPtJ.wfiqntpJntfifihpp qhu hplifiwqwfi up~n­
gwnmufihpp hhm, wJupfipfi' 5-6 wfiqwu: "Uuwfi WP11JmliwtJ.humtpJntfi t 
umwgqmu fiwt. phppwhwqwppg hhUlll 4.w1.9pntUp l!LllPPllP 4%-wfing tntCtntJ­
pp uh~ UnUl 1 pnUJ.b {!fiqquhm qwu WJll tntCtntjpnt{ gfigmqtm: UJU qh~mu 
tntbrttjpp Ub~ qwphtP t wtJ.htwgfiht fiwh hwqw~pUPllWQntgp~ fijntphp WJ[l­
qwapp qhti t. !}>mfiqpgMWJpfi UJ.PUUJ.W[lWUlfihp uwfiptwpwfiwqwfi hPtJ.wfi­
qntpjntfifihpp 11tu: 

flznwi)mpjnt.P, Lftpt/wi)mpjmfi (nyxJioCTb, mealy breakdown): ~Pt{wfiqntp-
Jntfi{! UJ.Ulntqfihpp qhphwumfiwguwfi wP11Jmlip t (awnp tJ.pw qwu UJ.Whutwfi­
uwfi {!fipwgpmu): lllUllltqfihpf! qnpgfimli hfi hjnt}}WtPntpjntlif!: lllmqwUpU{! 
umwfimu t wwwfiuwfi qwnmgtJ.wap: bph qhphwumfiwgmun zwtn t tunpw­
ght. WUJ.W WJlluWUP UJ.U1Dlllfihp{! qwpnq hfi ISwphr Opnz unpmhpp unm 
UJ.Ulllwliup wwwfiuwfi qwnfiwtfi ntqhqgqmu t fiwt. qnpzwguwfi hhm: 
Uqqpfiwqwfi zp~wfimli hPt{wfiqntpjntli{! hWJUlfiwphptJ.nui t hwumtqhfim 
UJ.UllUlJ.fihpp linm, puq hhmwqwjntU qpwfi qwpnq hfi hfipwqw tPfiht wupnq~ 
tuupwpwfiwqp UJ.Ulntqfihp{!: bph hhppwqwfi ummquwfi dtuliwfiwq hwJmfiw­
phptJ.mli hfi nmwa UJ.UlntiJ.fibp, WUJ.W WUplliJ.~ tuupwpwfiwq{! hfipwqw t W­
pwq ppwguwfi: "Uzqwa hPtJ.wliqntpJwfi hwqmu mfihgnq UJ.Ulmqlihp{! hfiwpw­
tJ.np t hwlihuwmwpwp hpqwp UJ.WhUJ.wlihL qwpqwtJ.nptJ.nq qwqwJpli Up2w­
tJ.wJpntu. npmhq pptJ.wafip UJ.WpntfiwqmpJmfin ~P wligfimu 3%-pg : UJu hp­
tJ.wfiqntpJwfi t{mwfiql! lihawfinui t . hph UJ.umtqfihpntU lJ.wuJlmtUp UJ.Wpntfiw­
lJ.ntpjlllli{! gwap t. phppwhwqwppli liwtunpqntli hli wnwm wfi6pLiibpf!. t. hpp 
znq wuwnwJpfi ophppli hhmLmu t gmpm wzmlit!' gbphlJ.wJpli L qpzhpwJpfi 
2hpUWUU1fliSwfifihpp Uba UlWUlWiintUiihpnt{: 

UUJwlJbfilfwfimpJmfi (creKJIOBHJJIIOCTb, water core): liJu hPt{wfiqntpjntli{! 
hwJmlip t fiwt. «19tJ.wampJmli», «~pwJpli lip2mlJ.» t. WJL wlit{wfimlilihpntJ.: 
'1-hnLu qwzumtti hPt{wliq UJ.umtqlihpp up uwu{! qwnfimu t qpuwpw\f!.wligpq: 
UJu hpLntJPI! pwgwmpqmu t fipwlinq. np UJ.UliJ.Wtiup up~P~2WJpfi mwpw­
antpJntfil! 19qmu t p~~whJmpntJ., npp hhtnLwfipntJ. WJfi umwfimu t WUJ.wlJ.hli­
uwfi qwnmgtJ.w(tp, puq hPtJ.wliq UJ.Ullltqlihpp mhuwqwpwp lJ.zpnf! uhawfimli t: 

~pqwliqntpjntli{! qwpnq t tnhqp mfihliwt phppwhwqwppfi fiwtunpqnq 
tJ.hP2Pfi zwpwpt{w qwu uwnfiwpwfiwJpfi UJ.WhUJ.wfiuwli wnw~pfi wuut{w {!fi-
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pwgpmu: UUJ.wqhfiuwfimpJWfiJ! fiUJ.wummu hfi n~ WJfipwfi znq wunwfin hw­
~n.[Ulwc} ~z!iwfiwJ}lG znq ophp{!. hpp mhq}l t mfihfimu outmJp pfimhfiupl{ 
PWJPWJntUJ! u}lwzwpwpfihpp. npp hbmLwfipmt pwpopwfimo t P££WhJmpp 
ouonmplJ. ouzmun: liju l{bp£pfipu hbmLwfipml. Ulbl\ll t mfihfinui WJL owuhppg 
P22Whjntpj1 fibphnup. npJ! L J.9Uhtnl{ UP2P22WJ}lfi mwp.wOntpJntfiJ!' hwfiqtg­
fimu t Cizl{wO hjll{wfitpup JWU WflW£WQUWUJ!: 

trpb mwppfibpp tPn{lO[! QnLJQ t mwlltu, np Ul\fJWt unpmJ! hwqmo ntfip w­
UJ.Wqb!iuwfintpjntU hpl{wlirpupJwli, WUJ.W pbppwhwl{wpl! UJ.hmp t qwquw­
qhputbt Up pw!ip op zmm L PDPPI! wfiup£WUJ.hu hnl{wglibt lipfi~L 0 ... 1 °C: 

.f?nliwpwliwjjJfi pitwt/npntp)ntfi (..tDKOH8T8HOBaJI HHT1IHCTOC71>, Jonathan 
spot): U!itfwfimufi umwght t fipwfipg. np wnw£pfi wOqwu hwjmfiwphpt{ht t 
tufionpp Qn!iwJ}wfi unpmp UJ.mnlllfihpp t{pw: hpphufi hwJmfiwphplfmu t fiwL 
Cl-np);hfi C).blltzhu, Qnfiwnlu} L WJL unpmhp.p UJ.Ulnlll.fihpp tlflw : Unw2}lfi hhp­
ppfi tlfiwm{mu tfi nulllfiJwqlihpJ! L qp.wug 2P£WUJ.WUlDIJ. P2P£fihpJ!: Uqqpmu 
4hqLj1 qm!iwt{npqwO uwumu qnJwfinui bfi umq uwGmzwqwqmJfi pc}bp. n­
pnfip hhmwqwJmu mwp.wb"l{nuS tfi qhlllJ:l }unpp. wtfhllt uqwfimo, qwnfimo 
bulqnmqbfi: L).bl\llfi -1Jnfip t{pw hpt!wfiqntpJmfifi wp.mwhwJmtfmu t qwfiw~ 
zwqwfiwqwqmJfi hpwOqwl.Jnp.uwup: Ullc} tiwuwup hpl.J.wfiqntpJntfiJ! uwqbpb­
UWJpli pfimJp mfip L t{fiwumu t qbJtLJ!, pu4 UJ.mqwupul!' p mwppbpmpJnt.O 
l}llinf! pbull.J.npntpjwO, Ufimu t hWUWpJW w(h{fiwu: <l>npohpJ! Qntjg bfi mtfht. 
np £nfiwpwfiwJpfi p<)wl.JnpntpJWUp l.J.fiwut{mu hfi c}wnp t{pw qhphwumfiwg­
uw!iJ! UnUl qmfitfllJl UJ.mntqfibpJ!: ~hmLWUJ.hU, hpb pbppwhwl{WpJ! qwmwp.® 
npnz <huoqhmnl{ zmm, WUJ.w hpl.J.wtiqntpJwfi tfmwfiqf! qqwtfmp.hfi lJ.UJ.wqwup: 

Opnz hhmwqnUlDIJ.fibp. qwpOpp tfi hwjmfimo WJfi owujlfi. np. hpt{wfi­
qntpJntUJ! Ownp l{hqbmwgpwJp lfhp£pfi ZP£Wfimo £pnlJ. lJlPtl WUJ.Whnt!qw<) 
~lltfihtm WMJntfip t : 

~PL!WW}ntpjntliJ! qw!iJ:ubtnt WJ.Ul)ntfiwqbm Op~ng t qwpqwlfnplfnq qwqw­
jp(i Up£wtlwnl}l qppwruulif!: t>}Jb 'liCl-tf-1! fiutwumwt{np t. mutw £nliwpwfiwJpfi 
pbuuJnpntpJntfi(! hfiwpwqnp t qwfi}ubt 100%-ml.: UpmwuwhumOJmfi qpwqw­
UntpJmlipg hwjmlip t !iwL. np £nfiwpwfiwjj1fi pbu.ltfnpntpJntfi(! hfiwp.wttnp t 
l.}wfituht o}lfiwhJ.lt!whwl{wpwJpfi 2112wfimu inunbpJ! 3 wfiqwu (6, 4 L 2 zwpwp 
ph~whwl.J.wp}lg wnw2) 0, 15o/o-wling oppn~wtpwfinl{ qwu 0,25%-w!ing op.png!J.­
qntl. ozwqhtm Up£ngntt: ~pl[wfupttpjwfi Ltmwfiql! qqw!lmpbfi fil{wqmu t. bpb 
ph~J! upuq'41t bump tlJlw 0,6 .. .1,0% qwf.9JmtuJ:lptnptuW tntOntJpnt!: 

Jitwg WJpt/w&p (MoKpMil CMor, soggy break down) p mwpphpntpjntfi un­
l{npwqwfi wJpt{w<)pp qnpzwfimu hfi qbJtLl! L lll\nfl.WUpuJ!' 2-3 uu }unpnt}l­
JWUp: liJu hJ:ltl.wfirpupjwop hw6wlu tffiwuttmu bfi Cl-ntqhfi L).hlltzhu. Cl-ntl}u­
utmn L Qnfiwpwfi unpmhpp utmntqfihpJ!: UJfi wnw£w0mu t UJ.WhUJ.wfiowfi 
wnw2}lfi $mtmu, dt.uUJ.wtl.bfiwoL pb-hp!J. dLnq: ~!J.L!wfiq hjmul[wOpfihp)! 
J:upum uwhUwfiwqwml[mu hfi wnnq£lihp!J.g: ~wti!J. np hlJ.L!wfiqntpJwU 
uqqpUwqwfi 2P£W6mu hjntut!wb'pfihpJ! Ufimu bfi }unfiwl[. I}pw(ig t!pw qWJliUl 
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bfi qwpqwOwt mUipphp mhuw\lll pnppnuwuUqhp: 
liJu hltt{wUqmpjntfil! UJ.Wmqwfimu t gwc}p 2hpuwump6w6wJ!J.li }uwfiqwp· 

l[wbmpjntfiUtpP. zwpppfi L wnw£wfimu t ooc L wl[hllt gwc}p ntd'p.ufihpP qhUJ.I!mu: 
~p\{wfiqntpjntfi]! J.lmtliJ.fi hfiwpwl{np t qw!ituht phppwhwl[WpJ! zwm ~nt­

zwglihtnt . utmmqfihp.fi wfiulJ.£Wuthu hnl[wgfihtnt L £hpowumlt6Wfi1! 2°C-pg 
gw<)p ~j1£hgfihtm up£ngnl[: ~Pl{wfiqntpjwfi hwqmu mfihgnq UJ.mntqfihpJ! }unp­
lmt{lll t mpl{ntU Uhq-hpqm opnl{ U}Whll)Wfiht UUUl 20% w<ttuwppnt qwq UJ.lU­
pntOwqnq upfintnpmntU: 

fTlllliJwtfuft q.np2wgmtf (nOI;ypeuue MJIKom internal break down) 'Untjfi-
uthu gwO'p £hpuwum!J.6wfiwJ!J.G. hpl[wfirpupjntfi t: liJfi wnw£pti hhppltfi l[fiw· 
umu t bOpwqbqLwJpfi zhpmJ! L zwpmOwql[mu qhl.ll]lqhfimpnfi: 'litqL)! ufimu 
t tJ.mt!Pfi WJU1Il2 : ~pl[wfiqntpJntUJ! qwphllt t hwjmfiwphpht U}tnnLfll! qpuhl_llt 
u!J.£ngnt[: t:;pt UJ.Ullllfll! \llJ.utwu hwJmfiwphpqmu t qbqhpg 3-5 uu }unppmu 
l!fiqw<) qnpzwt[mfi oqwq, npJ! qmpntq w uwhUwfiwqwml[mu wnnq2 utmttmu­
u!J.g, fizwfiwqmu t. np hlJ.tl.w!irpupJUtfifi WJ:Ulhfi wnqw t: UJu hpl[wtiqmpJntfil! 
mwppbp. unpmhp!J. utmmqfihp!J. unm wpmwhwJml[mu t mwpphp w):umwfi­
zwlifihpnl[. qp.w hwuwp tt hwJmfip t fiwu ti!J.<tnt\lll qnpzwgmu. fihpppfi qnp­
zwgnui. gwbp £hpuwump6wfiwJpli pwJpWJntU wul[wfimufihpnl[: liJu hpl[w!i­
I}IltpJwliJ! wnw\{htwUJ.bU bfipwqw hfi wqnmwjpli utmpwpmwOJntpbpnl{ w­
nwmnpb!i U}wpwpmwgl[w<) wjqllfibpp UJ.IDntqfihpJ!: hph UIWpwpmwgntU!! 
~wtflwl[np t, WUJ.W l[mwOq{! qqwtJ.mphfi fil{wqmu t: Olbmp t fiqwmp mfihliwt. 
np WJU hptfwfirpupJmfiJ! qwut ~m!ip uwnbguwfi hhm. WJfi qwp.nq t wnw£W­
fiwt 0°C-!J.g pwpop £hpUwumj16w!imu: ~bmLwuthU, hph Wjqllfi utW{lWpmwg­
tl.ht t n~ ~wtflwliZnttw<t <\Lnl[, WUJ.W phPPI! U}WhUJ.w!ihlltu £hpuwump6wfi[! 

~lllbmp t !I2filt 2oC-!J.g: 
:b!J.q.lmtn@wqw!i }uwfiqwpl[wc}mpjntfifihpp zwppltfi qwphtJ:l t qumht 

fiwh qfiO:nnml[hffi, npJ! uhb pwfiwqmpjwup 2PP qnpumjl hhmLwfip t. L qhp­
hwumfiwgmuJ!. np}! mz ph zmm tl._pw t hwufimu: :b!J.q.lmtnqjlwqwfi hpt[wu­
qntpjntfiGhp qw{lllll hfi wnw£wfiwt fiwL qwpqwl[npl[nq qwqwjpli UlJ.£wtl.wJ­
pj1 n~ 6}1zm J!fimpntpJwfi qwu nblt}lu}l J:uwJ:umuw!i hbmLwfipntt. hpp UIUlntfl· 
l.ihp[! zu~whtqo bfi lltGmu: 

fi~ U}WpwqpUlWjpli qfiwuqwbpfihp!J. zwpppfi hfi UIWmqwfimu fiwL p!J.upw­
l!wfi fiJmpbpjl wqqbgnt}lJWUJ! wnw£W9I1Il wJpl[wbpfihPJ!: '1-pwfig!J.g wubfiwl[­
mwfiqwl[npfihpU bfi wunfipwlJ.li L b"Mpw Jltfi qwqp hwpmgw<) w Jpl[wbpfihp{!: 

14.3.2. lLutrsn:Pftlft n2 UJturutqftsutr 
hftt{utftfJntj}Jntftfthrp 

fTlw[wpwtiuft tfmqwgmtf qwtf q.np2 p&wt/nJUllpJnzfi (noreMueune MJIK01H 
HJIH cepaJI nHT1IHCTOCTh, flesh brawning): ~jll[wfii}IltpJwfi UJ.Wm6umfihpJ! mwp· 

309 



pbp hfi . pwjg quuwtJ.np{! ub}uwfipltwltwfi .qfiwutJ.wb'pfibp(i hfi : lllwtwpp (ibp­
umu wnw2wlimu hli umq qnJwgmulitp. npnfip wnwtJ.ht gwJumtfi wpmw­
hWJtntJ.mu tli wfinpwJpli }upnbpp zl:ipumtu: 'lf..fiwutJ.wb" tqwtwpfil:ip{! uwnfiw­
pwliwJpfi tqwhtqwfiuwfi {!fipwgpmu tlmtumu tfi ppl:ifig qntJfil! qnpzpg qh\llll 
Untq, puq htltbtnt {!fipwgpntU' hWUWpJW UpUi_U Uu: 0UtWJntJ. hwpntUtn Unptnl:i­
pp Untn WJU hit4Wfiipltpjntfi'{! wtJ.l:iiP Ubb" tJ.fiwu t tqUltnCWnntU: lijUtqpup 
tJ.fiwutJ.wb'p mfibgiUltqtnmJl.fibplt tpqwpwm.u tqwhtqwfimug tJ.mwfiqwtJ.np t: 

fl]w[wpulipft lU}UJhlir]dmpJmu (y..aymhe, asphyxia): l'llwtntiwn{! pptJ.wb"fip 
UlWI.J.wumpJntfifi t hnJl.mu qwtl tqwhtqwfiuwfi {!fipwgpmu: t>wfip. qtp}unfiwtJ. 
hnrthpntu w6bgpwb" tqwtwpfihpp l\.Pw bp\uuu bfi tunznpwgwb" nutqfiJWI.tfibp' 
ulllltmwltwtJ.mfi ntnmgpfil:ipp nlLntJ.: 'Unptiwt tqwhtqwfiuwfi lllUIJUwfifibpntu 
zmtnntJ. llPUlfip i_DpWfintU bfi, U tnhlll! UfintU bfi tltnppplt lthtnhp: flult hph 
tqwhtqwfiuwfi (!fipwgpmu pptJ.wblip tqwi.J.wu t qqwgtJ.mu. wtqw WJIJ: tqwtwP­
fibpp lilt2ntltt! qwnfimu t tuunpwfiuwfi u wpnwi.J.nui mhw6 u\llllptnwhnm: 
'Unpuwt upfintnptn rpupu phphtntQ lttnptJ.w()p{! qnpzwfimu t qwfiqlllllnphfi. n­
pntJ. u m.wpphptJ.nui t hlt4wuqntpjntfi(! gptnwhwptJ.htntg: 'lf..fiwutJ.wb" uwuh­
pntu zwtn wpwq ui.JUntU h(i qwpqwfiwt tnwppbp Uwliptlihp: lllwhtqwliuwli 
{!fipwgpmu hlt4wfirpttpjntfi(! ltwpllll t UlllU12Wfiwt uumppfi zbptnl:ipntU, hpt 
\.J.wptnn:}>pll! tnbfJ.WilPtJ.Ulb" t gb}untn, }unfiwtJ. @CWI.tntU, U ZhJltnp pwpGJlDLIJ­
jntfi{! IJOtJtl.lltnptlwb"pg wfigfimu t: 

.52/iprfwJftu ljuwUtfwapulip (ren/JOBhie noBpeJK.fleHHH. heat injury) 'lf..fiwu­
tlwbVt! I.J.wpnq t tnhqlt mfihfiwt qbnuu qwzmnui, bpp hwtJ.wptJ.wb" pbpp{! ufimu 
t \.J.ltqpi_ wpup 6wnwqwjpfibpp tnW\.J. u tnWpl.llfintU t Upfii_u 40°C-p u wtJ.bW 
pwpnp: 'UmJfi tplLntJIJI! Ltwpllll t wnw2wliwt tqwhtqwliuwfi (!lipwgpmu 
wfipwtJ.wpwp oqw1}ln}uuwfi (!fipwgpmu, tpp mhlllt t mfihfimu pfipfiw­
tnwJ!wgmu: 'lf..fiwutJ.wb tqwtwpfihpp lllt2ntltfi umwfimu t qfi6nntntJ.wb" tnhup u 
Untq qntjfi (ql:ip2pfiu Uhtwfipfip UlllW2UlQUWfi WpllJntfip t): bpphUfi Uljfl uqw­
gntU(! uwMwfiwtltwl.J.tJ.mu t wfinpwJpfi }upnhpp zl:ipm.pg fitpu (!fiqwb uwuntJ., 
tpphUfi t( wUPI11l2 up2ml.tfi t qnpzwfimu: bpphUfi tqwtwpfitpp fihpumu wnw-
2Wiimu bfi tiwJ!bp: bpt pwpnp 2hpumpJwfi wqqtgmpJntfil! mlLntu t tpqwp. 
WtqW Wjfi \J.WJ1Illl t Ul:i() tJ.fiWU tqWtnOUlllUl_: 

Bwf7p pliprfwuwft6wuwJft6 ljuwuljwf7pulip (HH3KOreMnepa'l)'pHhle 
noBpCJK.flCHHH. low temperature injury): '-lwptnn:}>ltlll tqwtwpfil:ip{! uwnl'uu tfi -
l,5°C-pg gwbp 2tpuwumptiwfimu: bph fintJfipuq zwtn qwpti <twuqbtnn4 
tqWLWPfihp{! l:ifipwpqtJ.l:ifi WJfllllPUP 2bpupwutnptiwfip, WUJ.W JlllWUg hbtnwqw 
tqWhtqwfintU{! qwnfintU t wfipuwutn: 'Uw}u OUtUlfi , tJ.l:ipwbtJ.l:itntJ. Upwzwpwp­
fibpp. hwfiqbglimu t hwup qqww qnpump. lthqu(! hhzmmpJwup wfi}'wtntJ.mu 
t . qtnpqwb"pmu qwpmn:Pllll! uqqpmu umwunui t tJ.wpqwqntJfi. WJfinthhtnu 
qnpz hpwfiq' uu CJntlJ.WtJ.nptJ.wb"ntpJwup: 'lf..fiwutJ.wb" UJ.WLWJlfihpp l\.Pw hbz­
tnntpJwUp qwpqwfimu tfi pnppnuwufiqhp(!: UwqwJfi qfiwut{wb'p l.J.wPIUl bfi 
um.wfiwttqwtwpfitpg fiwL wqblll pwpnp 2tpuwumptiwfifihpntll tpqwp tqwh-
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omu W. qmht. }lli~Uihu UIWhwc}nJwguwU qwuwqwU hqwfiwqlihpl!: lllwmwu­
Juwfil! Uiwpq t ' 2hPUWJ}lli uzwquwU u}l2ngntl_ umwgtl_wc} UphppUhpJ! lJWJntfi 
bli pwt\wlJwli hpqwp <twuwfiwq ~qwpqwt\npt\IUJ. 2hpOWJ}lli lllWJUwUfihpmu. 
puq uwnhgpwc} UilDlllllPWfi2wphqhfiJ! WJillll}lllp qwJmlimpJntli ~mfip: li}l­
mwrymtpjntfipg Opfi~h UUIWnlli\llfi hwugfihlJ! ll:lhlDp t Wll:lWhnt\ht qpwfig 
ll:lWhll:lwfiuwfi gwop 2hpuwumpowfiwJpli lllWJOwfiUhpJ!. wJupUpfi pi.ugwuw­
l.J.wli 2bpuwumpowU' unm -18 ... -20°C, ll:lhmp t UIWhUiwfibt n~ upwJfi uwnliw­
pwfiwJpfi Jugbpnui, WJl Uwh Ull:lwnuwfi qhmhp mhqwqmJuhlltu. tl_wownpp 
t\WJpntU. mfiwjpU uwnUwpwUUhpntu: UpmwqpntpjntU-Ull:lWlliUJ. zqpwfi uhp 
hwfipwUihmmpJmlimu }unpJ! uwnhgpwb" llllflllt.JU!Wii2wphqhlip hwuwp 
qhnhu l!wquwl.J.hpll:luwU '4wpN! mlip: 

lunpJ! uwnhgntUJ! hbnwUlJwpwJpU mhJulinl_JlqpwUhpp zwpppU t ll:lWlD­
\twfimu n~ Upwjfi UIWhll:lWfit\wb" upbppli wliUP2Wll:lhU Ull:lWlllli\llfi ppwglihtnt 
mhuwUIIJndipg, WJl Uwh npll:lbu hntupp lilt2wfilt.Jwl Uiwhwb"nJwgliwU hqw­
uwl!' hhmwqw t\hpwOzwl!UWU hwliwp: lijU hqwfiwtW WPilJntliwphpwqw(i 
ltJtpwnliwfi ultJtqp '4wphllt t hwliwpbt 1904p., bpp wubpP,'4wg}l U. :bnqmnU}! 
uwnhgpht t btw4 L. linpp zwpwpp hbm' hhmwqwJmli t\hp~lizwl!btm lill:lw­
mwqnt\: 

vhpl!WJntUU wptnwuwhUwlijWfi qwpqwgwc} bp'4Jlfihpntli uwnhgtl_mli t 
pwtl_wl!wfipfi lite} pwfiwl!ntpjwlip llllfllllllPWU2WPhqhU L. WJl u(ifiqwliphpp: 
utTU-mli JunpJ! uwnhguwU hqwfiwl!ntl ll:lWhll:lwfit\IUJ.ll:llflmqfibpp. L. hwmwll:l­
mmqfihpp pwfiwl!mpJntUJ! hwufimli t limn 300 hwqwp mnfifiwJP.: 

15.1. lunrt! uwnbqdw\i sbuwl.J.w\1 h):ldnt\:dbhrJ! 

lllmnlll.Pwfi2wpbqbfip }unpJ! uwnbgliwfi chuliwUwlJ. mwppbpntli hfi 
hhmhJWl hwmqwb"fihpJ!. 

L:- plipt.fwumft6w0ft ftpligntt.f t.IftO~b. IJ.pftnuljmqftlj /jliUJf!, 
- uwnligntt.f' ftOmliOuftrf p]ntpb!zwqn}wgt.fwO (uwngft wnwpwgt.fwO) 

2Pf'W0ntt.f. 
- uwnlignui tlftO~L UJWhUJwfit.fwO hwt.fwp UUJWUmwrfnp plipt.fwumft6w0p, 
- ll[Whll[WUnl t.f: 
vzqwo unmgbup tnhuwqwfi '(!fipwgp)! 2hpuwutnp6wfi-dwliwfiwlJ. qpw­

.'l>ltlJ.mu lJ.mfihUw hhmL.JWttqwmlJhPJ! (fiq. 94): 
q.pw.'l>lt4lt qpw t, -t2 hwmqwb")! hwliwUJwmwu}uwfimli t 2PP hhqmlt 

l{l16w4}lg pJntpbqwJpfi UJP.fiq l{l16wqp wfigfibtm J!fipwgpmli tlJ.ntlWJpfi llm­
}uw\jbpll:lntPJWfi pwpmfi 2hplimpJwfi wpmwqpuwli)! : liJq 2hpl1mpJWfi 
hbmhwfipnq t. np b"w}uuqmli t tfihpqllw. pwJg uwnbgqnq opJh\jmp 2hp­
umpJntUJ! hWUWpJW w llmtllntutlmli upfi~h P22Whjntpp L. lilt2P22WJpfi hbqm­
ltlt lPlt4 (lJ.wu liM liwun4) pJmphqwJpU l{llowtW (ulitnntjgp) qbpwb"l.}_blJ!: 
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u\j. 94.lunp'(! uwnhguwfi qnp'(! 
tr1 - tiftpwt/wJpft pliptfwul.ll]ltfwfip, t1; t2 - pjmpliflfilipft ]lfimlifiuftt/ qwqtfw­
t.fnpriwu } ppwfi, t2+tUf - uwnligmri rift fil l. UJWhUJwfiriwu hwriwp fiUJwumwrfnp 
pliptfwumfttfwfi, tUf - UJWhUJWfitfwfi pliptfwumfttfwfip: 

Ppwqwfi opJhl!mlt }unpl! uwnhgliwfi qhll:lPnur qwJut\wb" WJil opJhlJ.mpg , 
u'4qpfiwqwfi 2hpliwumP,6wUP.g . tlJ.wphpwt\npmupg. uwnhguwfi bqwfiw\tllg h 
4}lpwnt\nq uhphfiwJP.9 L. WJl qnpbnfifitpp.g, fizt\wb" IIDPl! l!WPIUJ. qmfuht PP 
~h'(!. uwlJ.wJU t 1-t2 uwul\[lw'4l! qufiw WJU qwu WJU ~wtlJ.ntl wpmwhwjtnl.}_w(}: 
Sbuwqwfinphfi WJil hwmt\wb"J! UJhmp t mfihfiwp hnppqnfiw'4wfi qJtpp. uw­
lJ.wJfi p.pwqwumu P22WhJmpP. pJmphqwguwfi'(! qmqwhbn wt\htwfimu t I}IlW 

tummpjntUJ!. npp hhmhwfipnq wfi'(!Uqhwm P.2fimu t fiwh \jp}mu'4nUJl1.'4 2hp­
owum}lowfi'(!: Uwlil}l1w\tll wt\wpmt\btmg wfililt2WUihu hbmn uqut\mU: t uw­
nbguw(i fiwtuwqhp2pu tlmtll!' 2tpuwump6wfip lt2hgntliJ! upfi~L. mbtufintn­
qllwJnl.}_ fiwJuwmbut\wb" fill:lwumwt\np uwhuw(i: llltnnt.JU!Wfi2wphqbfip tunPI! 
uwnhgliwfi qpw.'l>ltlJ.fihpp qpw t1-t2 hwmt\w(}p wfigmliJ! hbmwqw uwntguwfi 

mhlllt t mfibfimu uwhntfi qhpUJnt\. hhmhwUihu q<h{wp t npnzht up qnU'4Jlhm 
qbm. nptnhqpg u'4utl_bg 2hpliwump6wfip wpwq wfiqmu}!: tTfipwi}Ilt\ntU t. np 
WJU hwliwll:lwmwu}uwfimli t unm 73% 2Plt uwnhguwfiJ!: q.npb"Uwqwfimli 
wJU qmfihtm hwuwp hnppqnfiw\jwfi uwfiJPl.W4l! h 2hpU:wump6wlip wfi'4uwfi 
hwmt\wb"J! mq}lq qbnq zwpmfiwl!ntU bfi U}lfi~L. ppwp hbm hwml.}_blJ!. h WJil 
'4bmfi l!fiqmUmli hli npUihu pjntpbqwguwli wqwpm: 

'-lhPl! Uzhgpfip. np uwnbgllwfi wpwqntpJntfil! lJw}ut\wb" t mwppbp 
qnpb"nfifitpp.g , npnfig zwppnui uhb- qhp t hwml!wgt\ntU: opjh\jmp. ohpfi : 
lllwJU:wfiwlJwUnpbfi \jmphllt t '(!fiqmfiht. np uwnhgt\IUJ. UJmmqfihp'(! lJwU: pwfi-
2Wphqbfin (wnwlig l.J.mpmuwfi qwl1 hwmntq ohnt\ qmptnhtnt9 hbmn) qmfih­
fiwfi UlJ.. 95-mu phpqwb" ohhppg ublJl!: 
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3 

l..rq. 95 Uwnhgqnq uwpupfifihpp 6L.bpg 
1 - bpljm ljnrzubpftg uwnbglfnrz uwlftl.j, 2- qJWli, 3- qmliiJ, 4 - qmqwhbnwfiftum: 

bpb uwntgqnq uwpupfig uwwq t . npp hwumntpjntfi{! ifillJ.fi t hp\iwpntp­
JWfi qwu tWJfimpJwfi hwutuwmmpjwlip (\iwliwihqbfi. pw11wq \impqwb" 
uupmq, ISwlJliqbq h WJtfi) . wtqw mhuw\iwfinphfi qwphllt t hfipwllllht. np 2hp­
uw$1Iuwliwqmpjntli[! \igfipwfiw qttuwqnpwtqhu qh).lpfi h umnppfi uwqhJ.lhu­
fihppg (lJnqufiwJpfi uwqhJ.lbufihppg mbqp. mfibgnq 2hpuw$liuwfiw\intpJntfi[! 
l}wphllt t wfimhuht): UJu qbuwmu mwppwqwfi 2hpunti)JWfi l.lJ.nluwfignui[! 
uwnhgqnq uwJ.ltifipfi l.lJ.npJ.lwqntJfi ctwuwfiw\iwgfipwgpmu qnpnzp ~ntnJhp 
pwfiwllh[!' 

dQ = K .F .. M .d't, 

npmhq' 
K - uwntgl{wb" zhpm}lg uwnhgfinq uP.2wtlwJppfi 2hpuwl.lJ.ntuwfiguwli 

qnpbw\rtlgfi t. '4.m/u2 0 K. t. npnzl{mu t hbmLJWL pwfiw6ltnl{' 
1 

K=--1 . X' 
-+­
a A 

npmlut' 
a - 2hpuwmqmpJwfi qnJ.lb"w\rtlgfi t uwntgqnq uwpufipg uwntgfinq up-

2Wl{WJJ.lpfi. '-tm/u
2 0 K. 

X- uwnbgl{wb" zbptnp hwumntpJntfi{!, u. 
A- uwnhgqnq opJhqmp 2bpuwpwl.lJ.wfighlltntpJwfi qnpb-w\iPgfi t uwnwb" 

l[ll6wqmu. 
F - uwnhgfinq up2wtlwJplt hbm wfiup2wqwfi z\}luwfi ut2 qmfil{nq wl}-

mlttl uwqtphufi t. u2
• 

.M- uwntgfinq u}12wl{wJpp h uwnbgqnq uwpufip 2hpuwum}16wfifibpp 

mwppbpntpJmfifi t. °C. 
.M = t~w-t.r 
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(~p - uw1nHip qppnuqn\llllq 2hpuwump6wfifi t, tu- uwnhgfillll up2wtlwJ­
PP 2bpuwump6wfiJ!), 

dt- uwntguwfi zwm qwp6 ctwuwfiwqw{!fipwgpJ!. ctwu: 
dQ- fi. npJ! ltfiitqhu wuqhg, 2h11Untpjwfi UlWJlpwqwfi pwfiwqmpJntfifi t . 

np[! hbnwgqmu t uwnhgqnq uwpufipg, qwphllt t npnzht fiwh hhml..JWL pw­
fiwoltnq' 

dQ= p .F. dx, 
np.mtiq' 
p- uwnhgtiwfi pwpmfi 2hptimpJntfifi t, k.2/u3

, 

F- uwnbgqnq wqmptl uwqbpbu[!. u2
, 

dx - uwnhgqwb" lWUl pwpwq zhpmp hWUUlntpjntfi[!. ti: 
Uwnhguwfi pwpmfi 2hp.umpJmlig (p) npnzqmu t hbmL.Jwtpwfiw6ltntl' 

p=q.y, . 
npmtiq' 
q - m!Uwt uwpufip uwnbguwfi mbuwqwpwp 2hptimpJntfifi t . qqwt~'ltq 

(wq.41) 
y- uwntgqwb" l[lltiwqmu tiwpufip mhuwqwpwp ltzlmi!. qq!u3

: 

lllmm.qpwfi2WJ1tiqhfip npnz mbuwqfibpp uwnbguwfi pwpmfi 2hpumpJm­
fi1! h mhuwqwpwp tummpJntfi[! phpqw<'t hfi wq. 41-mti: 

Urumuwlj 41 
Opnz tqmm.qpwfi2WPbJthfip uwnhgtiwfi pwpmfi 2hpumpJntfi[! (~qwtfltq) L. 

mbuwqwpwp tummpJntfi[! uwnhgqw<t l[}ltiwqmu (qq/u ) 

UuqwunuSt! 
Uwnbguwfi pwpmfi Sbuw4W{lW{l 
. 2bpunt~.tntfip, p tuumLfJJntfi{!, y 

"llllDI11 

'1-hno 68 95 
4hnwu 67 990 
Swfid 65 -
Iufionp 67 -
UllJlWii 67 940 
Uwmn 68 980 
Ivwnnn 65 -

Pw69wnbnbfi 
Lnp!J.lJwfiw~ 71 890 
t5wnllwllwnwup 73 -
4wnwup 73 -
q.wQwn 70 
Snuwm 74 940 
ULqwfiwn 73 -
buhwmwgnpb(i 59 -
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Unw2Jtu bpqm hwtl.wuwpmuubpflg qumwuwlip' 

dt = 2--(..!.. + ~) ; 
llt a X 

UJu pwuwoL.(i flumbqpbtmg qumwfiwfip WJfi dwuwfiwqwhwmtl.wb"(!. 
npu wuhpwdbzm t mti.Jwt uw!ltqwfiuwu uwpuufl hwuuimpJwfi uflulL. qbuf! 
uwnbgfihtm hwuwp (pwfijl np uwnbgmuu (!fipw(imu t bpqm hwfiq}lUJ.wqwg 
uwqbphufihpjlg' hhtnL.WUJ.hU UWpUflU(! quwnfl WUPili'\2lltl.flfi)' 

, =___e_ -+-·- crwumu: 
(

f. 1.2 ) 
2llt a 4A. ·· 

UJumhq UJ.hmp t hwztl.fl wnfibt. np funPI! uwnhgub!ltu uwpufijl bp\ulwlw­
tlJ.wqwfi lwtlJ.hp(! pbpL.wtllmpbfi obb"wfimu bfi. hbmL.wUJ.hU WJU pwfiw­
oL.mu f.-(! uw!ltllit hwummpJmufi t uwnwb" tl.flowqmu: "UmJu uqq_pmfip(! llit­
pwnbtntl.' qwpbilt t npnzbt qpjlnuqnUJ.ltq 2tpuwumpowfimu qmu4.11Il WJt bpq­
pwlwtlJ.wqwU oL.bp mfihg11Il uwpupfifibpjl uwnbguwfi hwuwp wfihpwdbzm 
dwuwfiw4f! d mpwuwqb"ntl. qtwfiwoL. uwpu!ifl hwuwp' 

, = _e_(~ + ~-)crwu : 
2llt 0: 4A. 

fipnzwlt}l (d) mpwuwqb"ntl. qfiqwoL. uwpujl(ifibpfl hwuwp (UJ.mntqfibpp L. 
hwtnWUJ.tnllUJ.fihllP ubb" UWU(! UJ.WJUWfiwqwfinpbfi qwpb!lt t {!fiqmfibt npUJ.hU 
qmfiq) WJil pwfiwoL.(! qumwfiw hbmL.JWl mbupf!' 

, =...E._(~+ £)crwu : 
6M o: 4A. 

q_bp2pfi bpbp hwtl.wuwpntuubp(! hwubuwmb!ltu mhufimu hfip. np 
ujlL.fintjfi hw4.wuwp UJ.WJUWfifihpntU qtwfiwoL. uwpupfi(! uwnmu t 2 wfiqwu. 
qfiqwob(!' 3 wfiqwu wpwq. pwfi llPwfig mpwuwqb"bpfl hwummpJmfiu mfib-

911Il u w w tm: 
q_(iq}lfi unm oL. ntfihQI1Il. UJ.tnntqpWfi2Wphqb(ifl UJ.WJUWfiwqw(i mpwow-

qflb"(! npnzmu bfi hbmL.JWt unmwqnp pwfiwoL.mf 

dUj = 1,24. w. 
npmhq' 
V- Uwpufifl b"wqwtu t. 03

, np{! hbztnntJ}JWUp npnztj_mU t 2pr1q tQt\Wb" lw­
tfl.lll pwdwlt}l ut2 f!uqquhtnt\: 

Qmqwhbnwupump oL. mfihg11Il uwpopfifihpp uwnhgowli dwowfiwqt! n-
pnzhtm hwuwp umwgqht t hhmL.JWt pwliwoL.(!' 

( 
e e2) 

t =2__ P-+R- dwu 
llt 0: A. 
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npmhrf 
P-fi L. R-t! tuUJ.flpflq qnpb"wlt}lgfibp bfi , npnfip qwJuqwb" bfi qmqwhbnw­

fiflump hwummpJwfi hwpwpbpntpJntfijlg bpqwpntpJWfit! L. LWJfintpJWfi(!: bpb 
l:b L. a:b hwtj_wuwp t 1-fl, WJUflfipfi ' UWpUjlfi{! JunpwfiWPJl t, WUJ.W P=0,J677, 
R=0,417: UJt mwpphpwqfibpnto P-fi mwmwfitl.mu t 0,1875- 0,3750-p, puq R-
1!' 0,0491 - 0,1 020-p uwhUwfifibpntu: 

Uqjnwwlj 42 
fipnz UJ.IDllli}PWfi2wphqbfijl tfimwtUJ.ltwfi mwpphp 2hpuwumjlowfitibpjl 

UJ.WJUwfifihpmu 44wtf4q 

Ufiqwfinttif! 
"'Ubpp)lfi s bpuwumt 6wfip, oc 

-40 -20 -10 -5 -1 0 10 
<1-hiJ& 0 11,0 22 3 35 0 81 5 83,0 91 5 
4bnwu 0 12,2 27,5 46,0 76 5 76 5 85,1 
Swfi& 0 11 5 21 6 35 8 80 7 81 5 90 5 
lvfidnp 0 12,1 22 I 34,7 82,8 81 4 -
Uw_1l!ll_ 0 13 0 26 2 450 77 6 78 5 -
luwqnq 0 132 23 5 - - 87 5 -
4:wliw1 npm 0 II 1 23,2 36 5 76,0 77,5 860 
q.wqwp 0 10 3 1~0 - - 88,9 98 2 
UUJ.wliwtu 0 9,2 16,2 14,0 60,0 88,0 97 3 

5pmjl u}12wqqwJ!J.fi pfiumflmmmfi wnw2wpqht t uwnhguw(i mLnqmp­
JWU npnzuwfi wqhilt hwuwpwq unmwqnp hwztl.wpqfihpp pwfiwoL.. npQ hfluu­
tl.wb" t tlmpofiwqwfi owfiwUJ.wphntJ. umwgqwb" mti.Jwtuhpp l{pw' 

lli ( e e2 
) t=-y P-+R- dwu, 

2llt Ao: BA. 

npmbq' 
lli- uwnhgti.I1Il uwpufip uqqpliwqwfi L. tl_hp21iwqwu 2hpuwumpowfilib­

pmu tfimwtUJ.flwfihpfl mwppbpntpJmfi(i t (hwuwowJu WI\.· 42-jl). qQ/qq·K. 
llt- uwnhgt\11Il uwpufifl \ulJtnuqnUJ.flq 2bpowumpowfip L. uwnhgfi11Il ufl-

2Wti.WJPP 2hpuwumpowfijl ujl£pli mwpphpntpJmufi t . °C, 
y- uwnbgti.I1Il uwpufip mhuwqwpwp JummpJmfifi t uwnwb" tl.flowqmu, 

qqJu3. 
f. - uwnbgt\11Il opJbqmp hwumntpJmfil! uwnwb" tl.flowqmu, u. 

a- uwnbgt\11Il uwpufi!J. uwqhpbup 2hpuwmqntpJwfi qnpb"w4!J.gfi t uwnbg­
fi11Il. u!J.2wtlwJpflfi, q_m/u2 "K, 

A.- uwnwb" 4.Powqmu uwpofifl 2hpuwhwqnMuwfi qnpb"wllitgfi t. 
q_m/u°K. 

A L. B- uwnhg4.11Il uwpolip oL.flg qwjuqwb" qnpb"wllitgfibpfi bfi' A B 
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bpqm qllllliltg uwnbgtlllll pwpwq uwwtW qtuwmu' 1 4 
(uwliw6L. uwpuli}l qtuwmu' ; 1 ~. 
qfiqwllL. uw11ulip qtuwnur · 
vntjfi pfiut.nltmntUll! qmqwhhnwfillumJl 6L. mfihgDil uwpufip ~wuwp w-

fl\ll2WP4ht t uwnhguwli wpwqmpJwfi nJU12Uwli hbmuJWt pwfiwot..n 
At 1 

(J) =-· : 
p _r - + _E_ ln ro 

r0 ·a. f.. r 

Iunpf! uwnhgtiwfi mh}ulintnqllWJntU qwpL.npwqntjli uzwliwqmpjntfi ntlill 
uwnbguwfi wpwqntpJntfif!, WJUpfip(i «uwngwJpli 6wqwm}l» tunpwgnu1J! qb-

ul}l uwnbgtlllll fiJmpp qblimrmfi: 
bpb uwnbgti_IU\. tiwptiplif! pwpwq uwtliq t l hwumntpjWUp. WtqW uwnbg-

UWU wpwqntpjntfil! qwphtli t npn2ht hhmLJWL pwfiw6L.ntl_' 
At 1 

(J)::::- ·-: 

p _!_+ ~ 

a. "' 
q_twfiwoL. uwpufi):l uwnhguwfi wpwqmpJwfi npn2uwli hwuwp oqmqnui 

hli hhmuJWL pwliwoL.flg ' 
At 

ro=-· , 
P r r r0 --+-ln--

r0 · a. A r 

npmbtl.' ro-qtwli}:l uqqJ!Iiwqwfi zmnwtUnlli t . uwnhglibtnt9 mnw'j!. 
r - qtwfip luwnwo uwup zwnw@rm: 
bph uwnhgqiU\. uwpullfifi mG.p qliqp oL.. wtqw tWpwnhtli t hhmuJWL pw-

uwllL.n' 
At 1 . 

ro-- · . 
- p .-C_ +.E.(t- ro) 

r~·a. A r 

t>li~Uihu tpt.ntti t pt11qwo pwuwoL.hp!lg , uumhguwli wpwqmpjwG. tlllw 
wqllDil qw}lt.n}lwqntJfi qnpbnfilihpfi bfi uwnhgtl_nq uwfltiGp L. uwnhgfinq u}l-
2wqwJpP. 2tpuwump6wfi(ibp):l mwpphpmpjntfif!. ml\Jwt UJntpp uwnhguwli 
pwpmfi 2tpumpJntlit!. 2hlltiwmqntpJntlif!, 2hlluwhwqn{Ulwqwlintpjnt0f! L. 
hp\ulw~wljlwqw!i ~wtllhpf!: 4w}u1.J.wo_ WJU qn11on!ifibppg L. ltflpwn'lllll mh}u­
fip\}wJpg' }unJll! uwnbguwli mb}ufintnq}lwJnUi mwppbfl'lntU b~ hbmLJWL w-
11wqnt!)JntfiG.tpn (mwpphp (!OwJpG wpwqntpJntfifihpp qtuwmu) 

5-20 uU/awu ' wpw(! uwnhgmu. 
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l -5 uu/awu' ~wljiwqnp wpw(!ntpJmG., 
o, 1-1 uU!ctruu ' qwG.qwq uwnbgntu: 

cl>wumnpbli , bpb Upbppp uwnhguw(i wpwqntpjntfil! 0,1 uu/chuti-pg gWOJl 
t . wtqw tunupf! l.JwJlWl t (!liwt tipupwJii gpmwhwpuwli L. n~ ph uwnbguwfi 
uwu}lfi: 

l.unpf! uwnhguwG. mb}ufillqwJll I.a. mh}ufintnq):lwJll qwpqwguwfi{! qmqw­
hhn npnz ttmlfmluntpjntfilibp hli \nlht fiwt.. lll}tDghup q}lmwqwfi h}lufiwqnpntti­
fihpf!: Oppfiwl.J, hph £nLPI! uwnhgfihtm J!Upwgpmu t{bpCj!J.tfiflu 2hpuwump-
6wfili J:l2hglijl t{wJpllJwfimu 100 ... 200°C-ml., wtqw qumwgt{hfi nt ph uwngwp­
Jmpbqfihp. WJt wtinp-\> uwnmJg : UwqwJfi qnpofiwqwfimu WJqul}lu}:l wpw­
qntpJmli umwfiwt wUhfiwpflfi t: ..t.hmL.wtqhu wJfi hlipwqpntpJntfi{!. np wpwq 
uwntguwu ctuuiwfiwq P22WhJntJll! uwnnui t wunp-\> tl.}lowljmu 1..t w tl.fiwumti 
P22WJlWqwfipf!, tqbmp t hwtiwpht utuwr Uwl.JwJU tllwum{! ti!imu t tllwum. 
n11 uwnhguwfi wpwqmpJwfi pwpapwgtiwuf! qmqwhbn pwpapwlimu t liwL. 
utnwgtlllll tipbppfl npwq(!' P22Whjntpll wp.mwhnupf! oqmwqnpbbtnt9 wnw2 
mwpwgfibtflu (qb~pnumwgpw) tqwqwunui t: l).pwli tnPI.J.llll mutiwfiwl!wtWg 
pwgwmpntpjntUf!. npf! libp qwpb'}tpnt{ wtth\P t hwtiwl.llwtnwu}uwfimti PllW­
qwfintpJWUf!. hhmL.Jwtfi t: Uwngw{!jntpbqfibp.U, puqwtqhu wqh\ll liwG.Jl bfi 
qwquwtlnlltlmti gwop 2hpuwum}:l6wfifihpp qhuwmu: UJutqhu. -25,5°C-p 
qbuwmu llJlWfig ~wljihpf! unmwttnpwtqbu 50 wfiqumptU (500 fiu) hfi. putt 
-50°C-}l qbuwmu· 5 wfiqumptU (50 Uti): f!wgp. ~wtlJ.uhpllg ljlnljl.n}uqmu hfi 
fiwt.. pJntpbJifihpp ol..thpf!' llWfiqwq uwnhgtiwfi qhuwnui qwqtiwt{nptlnu.i hG 
hhpuwqnfiwt (tlhgwfiP.um) pjntphqwj}:l!i hwt\w\}wpqbp, U}:l£}:lfi wpwqntpjwfi 
qtuwmu' ~qwpqwtl_npt{wo llbliqpfulfibp qwu u.t>bpptlitnlibp, pull wpwq uw­
nbgtiwu qbuwnur wJ!ipwfi uwfip u~hplttlimfitp. npnup mhuwfiht!l ~hfi wfiqhfi 
wwll hwuwJl: f!wgll qpwfillg . wtqwgmgtl_wo l:. np P.Uwwu gwop l: uwnbg­
uwfi £hpuwumpOWU{!. Wjlipwu zwtn pjntphqwuwquhp hu WDW2WUmu uw­
nhg\{IUl uwpufimu. hhmhwtqbu wtl_hiP wpwq t wfigfimu -L.-5°C nfil.Jwo wl!­
m}:ltl pJntphqwqnjwgtiw!i 2P£WfiJ!: Uwqwjli qw tnhl'\ll t mfitfimu lillUil..t uw­
nhgtl_nq liP.SJwtlwJppCj!hpuwum}:l6wG.J! hwuup -40°C uwhtiwfifibpf!. WJfimhbmL. 
pJmphqwuwquhp):l qnJwguwfi p!imbfiu]lqntpJntfil! finp):lg nfiqfinui t : 

lijU wuhfiJ! hWUWUJ.WUlUJUfuWUUtll t Ufl pwfilt UlWUfiWUJWq WDW2 mbq 
(\mwb mhuwqwfi tqwmlJbJlwgmufibppG., uwqwJfi qpwfip wtlbJ.llznnn l{bp.w­
pbpntu t}lfi h}nqnphm}ll.J uwnbgt{_nq fijntpbp.llfi: Pu{I U\Wm{Itpn npnz ~wqmtl 
mwttphp t. bpp }unuwl.JgntpJmfi t qfimti P22WJpfi qwqu ntfihgOJ! fiJmpbpp uw­
nhguwU uwu}:lfi: 

Gph uwnhgntU(! qwfiiJWil t (!fipw!imu, W\llW pjntphq!ibp!i WDW£Pii hbp­
p}l!i qwquwl{np.l{ntti b!i n~ ph · P2112frbpll fibpumti, WJl U}:l£P22WJpfi mwpw­
bntpJm!imu. 1..t qp.wfig iWtllhPt! J:unznp bfi: filllllhu l!wlinfi' tmlntwo ~np 11Jmpb-
11P }uumtpJm!in liP.2P22WJpfi mwpwbntpJmfimu wtthJll gwbp t . pwfi P22Wh­
Jmpmti: Uwnhguwfi qnp.ollllntJ?JWfi uqqpmu, hwztiJt wnfihtml, np wnw2}:lli 
hhllPllfi uwnmti t 2DtPI!· llll2P£2WJ}:lli hhqmlt}:l tuuunpJmfin pwpopw!imu t : 
'-lpw t hwufimu ti}:l tqwh. bflp P2ll2fihpnu.i tqWJU1tfiwiJtl.llll 2ntPf!· lt):luwpw-
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$wfig ~wqwli~lib)lp up2ml ~wt}lwligmu t ~P2P22WJpli UlW)lWbnt~Jntli' qhlllll 
WJlllhli qnJwgwb- pJnt)lbqlib)l{!: J.!wlip DJl UP2P22WJpli UlWJ1Wb"nt~Jmlimu w­
nw2wgwb- pJmpbqfihJll! tunznJlwlimu bfi P22WhJnt~p hwzt[pli. hbmhwUihu 
qwfiqwq uwnbguwfi muuwfiwl.J. P2lt2fihJ11! 2J1Wqpl.J.t[mu hfi: '1-pwfi octwfiqw­
l.J.mu t liwL. wJli. DJl uwnbtliU 2Jllt b-wt[wm unm 10%-nt[ wtlbtwlimu t. h lilt2P2-
2wJ}lli mwpwom~Jmlimu wnw2wgwo pJmJlbiJ.fibJll! uhtuwlipl.J.wl.J.wli nlizmu 
bli qnpOWilJlUtU P2lt2fih]1}1 t[pw: 

untJli qn]l{)nqnt~JntliJ! mbq}l t mfibfimu fiwh wpwq uwnbguwfi qhUI­
pmu: ilwjg u}l l.J.nqupg pjnt)lbqlihp}l ~wt}lbp{! qqw!lm)lhli t}lnpp bli , h UjntU 
l.J.nqu}lg 2hpum~Jwli hhnwgmu{! mhflll t mlihfimu WJlipwli WJlWq. np P22Wh­
Jm~p q}l~mqpwfi qblllll 0}\2P22WJpfi mwpwb"nt~Jntli ubo ~wt}lhplt W hwu­
fimu. L. P22WhJm~}l ubb" uwuJ! uwn~mu t hbfig P22lt fihpumu: UJulllllunt[ hw­
t[wuwpwl.J.znt[mu t P22W~WIJ.WU~}l t[pw wpmwp}lli h lih)lpp(i ubtuwli}ll.J.wl.J.wfi 
nlizmuJ!: 

<l>wumnpbli qwliqwq uwnbguwfi dwuwfiwl.J. ubb" pwfiwl.jm~Jwup P22Wh­
Jnt~}l l.J.nJluUlp l}lwump pwgwm)lUt~JntfiJ! l.J.wUit[wo t n~ ~b P22W~wqwli~lt 
t[liwutlhtm. WJl uho pwliwl.J.nt~JWUp P22Whjnt~}l Ult2P22WJ}lfi mwpwbnt~jntU 
unu.n~ qn)lb"btnt. WJUUlOIJ. PJntilbiJ.WliWtnt L. qb~)lUUUlWgpwj}l J!U~wgpmu 
hbzmnt~Jwup wpmwhnubtm hbm: 

U}l.L.fimJfi muuwfiwl.J., uwnbguwfi W)lWqnt~JwU wliuwhUwliwl}lwl.J. ub­
om~Jntfil! hu UlllWUlWl.J.whwpOW)l ~t pli~UihU tlibpqpwj}l owtuuuwU, WJUUIOU 
tt mhlulintnqpwl.J.wU mhuwfil.J.jmlipg : Op}lliwl.J.. unp}lfi tunJlhntJlll t mpt[mu 
uwnhgliht u}lli~L. -l5°C, nJ1UtlhhmL. wt[h\11 gwb")l 2hJ1uwump6wfi}l qhuwmu 
pwp6J1wlimu t 1)11W tllluJ1Utlint~JntliJ!. L. t}lw~b~wt[npuwli l!fi~wgpmu wt[btw­
fimu t ~wl}lnfifibp}l pwfiwl.J.J!: Ut[bllt ubo ~wt}lbp mlibgnq UfU1DlllPWfi2WJ1hiJ.h­
li{!. op}lliwl.J.' oppWU{!, lunznpWUIUlDtll UWtD)lJ!, UlDUWUlJ!, b~h uwnbgt[b(i 
J!lil.J.qubtntl hbqml.J. wqnmlt uh2. DJlJ! hnmu t -195,8°C 2hpuwum}16wlimu. w­
lllW uwl.J.hphUWJpfi zbpmbpfi WUUP2WUfhU uwnhtntl l.J.npgfimu hfi p)lblig 
UftWUUl}ll.J. hwml.J.nt~jntfilibp)!. qwnfintU l.J.WJ10)1 h $luJ1Utfi: "Ubpp}lfi 20)1Ul0]1p 
hjntUt[woplibpJ!. uwngwpjntpbqlibpp WDW2WQUWfi hbmhwfipnt[ J!UilW)lOWl.J.­
t[ntu hli h nlizmu w)lmwp}lli uwnwo l.J.bqhp t[pw: UJq UIWmnwnnt[ wpmwppfi 
zbJlUlO)lUtU WDW2WUDtll h(i tunp llbiJ.Pt[W{)plib)l, D)lUfip pwgwuwpW)l hfi Wliq­
{ltullWDUntU n)lwl.J.wl.J.wli hwml.J.wlipzfibpp t[pw: UJulllllunt[. ~liWJWO lipwli. np 
hbqml.J. wqnmp uh2 J!lil.J.qliblltu uwnbgt[wb- pwli2W)lhqblip hjntut[wbplib)lUui 
uwngwpJnt]lbqlih)lJ! !ltlimu bli wt[hllt uwlip. P22WJ}lli l.J.wnmgt[wbpli wt[h\11 
twtl t UIWhUiwfit[mu. WJli lt}l.Jlwnhllt ~t tu.nznJlWUitnnut hntup}l hwuwp, nJlUtl­
hhmL. wnw2 t phJ1UtU lllUlJlWUup L.l.J.bqh}l tunP t[liwut[woplihp: "UntJUJ! mbflll t 
mlihlimu liwh WJl bqwliwl.J.lihp.nt[ qbpwpwq uwnhguwli qbuwmu. b~b uw­
nbgt[nq opjbl.J.mp ~wl}lub)lJ! ubb- bli: 

C}.npoliwl.J.wUmu lt}l.pwnh\11 uwnhguwli 2hJ1Uwump6wli1! UIIDDlllPWfi2W­
pbqbfip zwm mbuwl.J.fibpp hWUW)l fiUIWUUlWt[n)l t hwOW)lt[ntu, b~b qmlit[ntU 
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t -35 ... -45°C-)1 uwhUwfifih)lUtO: 
'l-bnhu XIX qwp)l tlhP2Pli WUiwgmgtlht t)l. np npnz pwl.J.mbp)1wlih]1)1 

UUIDJlfib)l lllwhlllwlimu bfi l.J.bGuntliwqm~JmfiJ! uwnhgt[wo t[pnwqmu: 
ITlU1DutPWfi2WJ1hllhfip uwqh)lhu)lfi qbfiuwqnpbnq pnppnuwufiqb)l)lg Altema-
ria-G qwpnq t qwpqwfiwt -2°C-)1, Aspergillus-)!' -5 ... -10°C-p, Botrytis-J!' -5°C-
p. G/adosporiumi)_' -5 ... -8°C-)1, Fusariwn-J! -2 ... -5°C-)1 lllWJOwlilib)lUtU: 
<_tmuWUfOU DJlU!OUqp WUIWhnt[t[p lunpJ! uwnbgpwo 1.llUlntqpWfi2W)lhqbfi)1 
uwliptwpwfiwqwfi wfit[mwfiqnt~jntli)!, wlihpwdbzm lllWJUWlilib)l)lg ubqJ! 
gwop 2hJ1uwum)16wfip wlljwhnt[mufi t ' -l5°C-pg n~ pwpoJl uwhuwfilihJ1Utli : 
Uwl.J.wJfi WJil pwt[wl.J.wfi ~t mhlufintnqpwqwfi mhuwqbmpg. pwfi}l D)l WJU 
qhuwmu mbflll t mfiblimu pJntphqfihpp t[h)lw6hwtlnJ1UtU, npJ! pwgwuwpWJl t 
wlillJlWilwnfimu qb~JlUumwg}lwJ}l J!li~wgpmu P22WhJm~)1 wpmwhnupp 
t[pw: bpl.J.wpwmh l}ln)l&bp.nt[ WUiwgmgt[wo t. DJl pntnp mbuwqbmfih]lpg b)l­
qw)lwmh UIWhUJwfiuwfi hwuwp fiUJwumwt[n)l 2hJ1uwump6wfiJ! uwnbg)lwo 
llliDntqpwfi2WJ1bqhfi)1 hwuwp - 18 ± 2°C-fi t: 

<l>nJ161! fiwh gntJ9 t mw!ltu. np lunPI! uwnbgpwo UjU1DutPWfi2WJlbiJ.hfiJ! 
qqw!lmphfi wfit[mwfiq t pntnnt!ltfimu)l hw)lUtg)lllJ. mbuwqhmpg: liJil ~mfiw­
t[npuwfi hwp.ntg)lllJ.' Clostridium botulinum-p pwliwqm~Jntfil! uwnbguwfi fiw­
tuwUiwmpwumhlltu qqw!lmphfi lit[wqmu t. )lul.J. uliwgwofih)lJ!. ~UWJWO U)lWU, 
np UfWhlllwfimu hli qhliumliwl.J.m~Jntfil! -9°C UfWJUwlifih)lUtU, p t[pnwlt}l. ~bfi 
WJlUlWilJlbtm mnpu)lfi. pwli)l nJl IlJlW hwuwp hpl.J.JlUJlll wlihpwdbzm lllWJUW­
fil! wfiwt)lUp Up2wtlwJ)lfi t. DJlJ! uwnbguwfi L. lllWhlllwliuwfi J!fi~wgpmu pw­
gwl.J.wJntU t: <.tmhwUihu nbctpufib)lp tuwtummUJ! pnmmlltfimu)l t[mwfiq)l mb­
uwli4Jmfi)1g wt[bllt UbO t qwuwqwfi bqwliwl.J.nt[ UfWhWbn lllWUl)lWUUlblltu, 
nwli tunJll! uwnhguwli qhuwmu:·' 

15.2. Unwbc\p\1 hnuifwshuwqbhrp Iunrt! uwnhgnuit! 

15.2.1 . .LIJsnz:q h. hmsmUJsntq 

./uOdnp: U)lmwuwhUwfiJwli u)l zwJlp hpl.J.p.lib)lUtU uwntgt[wo lufi6nJ1li 
oqmwqnpomu tli hp.ntzwqhqhli)l WJliDWilJlUt~Jwli uh2 qwu nplllhu hntup 
Ufjntph UjWUl)lWUUlbtnt hWUW)l: <_wmml.J. Ubpbfiwfib)lUt[ hbnwgqntu t UlOUW­
qwqnpqwo lllUlDtiJ.Ubpp qbqh{!: '-!}l)lWDt[ntu t liwh qbqhp ppU}lwl.J.wli uwp­
)lDlU qwmumpq unqwj)l hnwgnq tntbntj~ntu: '-Ihqh}l ubtuwlipqwqwli UWJ:l)l­
uwfi uhq uhptfiwfi. npJ! uUJwuwpl.J.mu t 2 uwJlll. muumu uwpJ1Dtu t 350-
SOOl.J.q lufi6nJ1: U}l.wdwuwfiwq ubphfiwli qm)lDtO t lllUlntiJ.fihpJ! 8 uwup: Uw­
nhgpwo lllUlnllJ.UO)lJ! n~ u)lwjfi UfOUlp t UIWhlllwfib(i qntjUJ! uwnhguwli h 
lllWhUiwliuwli J!li~wgpmu , WJl liwh ~qn)lzwfiwfi unt[npwqwli lllWJOwfiUh)lUtd 
4-6 dwu UIWhhlltu: '-lppwnt[mu t qntjUJ! UjWhlllwUhtnt up pwfip bqwUwq: 
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'1-pwUgpg ubl}ll dwuwfiwlt ultqpmu UWfuWUIWtnpwuunJ.wb luuUpQ bfi_()wplt­
qmu t qwttnuuup, WJfimhbmu l!filtquqmu t ltbpwtwp wqp 3% tmbntJJ:)P ub2: 
l.Jhlt WJL bqwfiwl}ll I}bUIPntu hmlipQ qwltnuuup mwlt npnz dwuwUwlt UIWhb­
tmg hbmn uzwltqmu t 6 J:lilUIUP t!U.()Wgpmu up tntbnlj_f}llq, llPI! UIWpmfiwttmu 
t 0,25% wultnpppfiw.(}J:)nt. 0,25% l}llmpnUw_f}_f}nt, 0,1% qbpwtwp WIJ., 10% zw­
pwp: l.Jwfi Uwu WJl bqwfiwltfibp: IJwfufiwqwfi uzwqmupg hbum luuUpJ! uw­
nbgqmu t. [9\{mu umqwpw_()qph wpqiJ.bpp ub2 u mbqwtlmfuqmu uwnfiwpw­
UwJpfi J:umg, npmbq UIWhUiwfit{mu t -l8°C-p UIWJwuwfiUbpntu: 

Pwz f1ll111wu) : Sbuwqwqnpbtmg, UilfillW\}npbpf! hbnwgUbtmg u ti.J.wliw­
lntQ pwgp' PWill WJl fiwJ:uWUIWtnpwumwqw(i wzJ:uwmw(ipfibp W \l.lWhwfi­
£DlO: IunpJ! uwnbgmuJ! qwmwpqmu t -35°C-p \l.lWJOwfiUbpntu : Upmwuwh­
uwfimu pwm bppbUU uwnbgUmu bU ozwpwqp Ub£ltwu qnppqfibpJ! hbnwgfib­
tmg hbmn' zwpwpwqwqp hbm upwupfi: Cwm qtuwbpntu J!WtP lttuu qtmwup 
ltnppqfibp{! uwnbgfibl_Iug wnw2 hbnwgUnui ta hwmmlt ubpbfiwJnt{: 

Uwznp: Uwnbguwfi hwuwp ut.Pmwfip bfi mzwhwu Uifiqwutm unpmbp(l 
\l.lUtnUJ.fihpJ!: q_bpwqwumpjntfit! hwplttuqnp t tnWl umq qmUwl{npl{wb 
UJ.Uimqfitppfi: Uwnbgfimu bfi pfi~UJ.hu qnppqnq, WJfiUJ.bu ttltnppqJ! htnwgfib­
tntQ hbmn: 

l'Jftpwli: bpb UJ.umtqfibp{! J:unznp tfi. wUJ.w wfihpw<tbzm t ltnppqfitpn hb­
nwgfiht L. lllUlllUJ.t! qwfiwqnt{ pwd-wfibt 2 uwup: tJppwfip qntjfip lJ.WJntfitug­
uwfi hwuwp ltwfi up zwpp bqwfiwqfibp: '1-pwfigpg wubfiwmwpw«}qwb{! u w­
ubfiWWJllllntfiwl{btn{! 7%-wfing wuqnpp}lUWJ:)J:)l{P tntbntj_f}fi t 0,1% qbpwtwp 
wqp fibpltwJmpJWUp: UJU bqwfiwtm, npfi wnw£wpltbt t .Pwmbnfi:Pllt'lt! 
1940_()., mbJ:uUntnqpwqwfi UlPilJntfiwqhumt_f)JWfi mbuwqbmpg upU1U WJUU 
ufimu t 1qbpwqwUgqwb: 

llnW2WplJbt bfi fiwt.. Up pwfip WJlQUUlptufipWjpfi bqwfiwqfibp: l)..pwfigpg 
t fiwmppmup hpUinumt:t>flmp 0,5-1,0% tntbntJJ:)t!: ::lfiWJWb fipwfi, np qntJfip 
UJ.WhUIWfinuit! fiwmpl:mtup hpUIUUntt:P}lmp tntbntjpntu uzwqbtnt9 hbum hw­
utuwmwlJwfi t wultnpppUWJ:)J:)l\P 7%-ng tmbntJJ:)P gmgwpbpwb wJllllmfiw­
ljbtnnt.()JWfi hbm, pwJg wJfi tWJfi mwpwb-mu ~p qmbt_, pwfi}l np pwgwuwpwp 
t wfiqpwqwnfinu1 hwup m lutmp lijlw: 

Ubq WJL bqwfiwqnq UJ.IDntqfihpJ! uwnbgmupg wnw2 30 pmqb UIWhtqwfi­
lfmu bfi ltW!9PntUp Ptnppqp 4%-ng tntbntj.(}ntu: UwqwJfi WJU qbtqpntO uu q­
qwgqmu t hwup J:)UJ:)t..wqp wqwt{wqmu: ~wubuwmwpwp wt{bt(l t!fiqmfibt(l t 
qw[9pntup Ptnplulli 2%-ng t.. wulJnpppUw_()pl{P 2%-ng tmb-ntJ.()fibpp J:uwnfimp-
111!· npntu UJ.bmp t uzwl.Jbt uwnbgqnq lunlipQ 45 pnUJ.bp {!fipwgpmu: 

ilpnz .flJlwl{wfi WPilJmfip t umwgt{mu fiwu tqmntqfibpp qbqL.p :pbpubfim­
fihpp 2PWJltfi qwu ppupwqwfi pfiwqmpqwguwfi qhuwmu, uwltwJfi qpwfip L.u 
ubb- lt}lpwnmu ~mfibU, pwfip np up qtuwmu Uitnntqfibpt! umwfimu bfi blflt{w<t 
«lJntiUintnwjpfi)) hwu, puq pltupwlJwfi uzwquwfi qbUIPntu hwmmq hwqwqn-
nnqlmU qbmbiJ.wpwfifibpp qwppp qw: · 
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~liild: '1-biJ.6fi wUhpwd-bzm t uwnbgfibt 4biJ.L.t! t.. lJnppq{! hbnwgfibtmg 
hbmn: 4biJ.L.J! hbnwgfibtm hwuwp l}bq6p UJ.UlntiJ.fihp{! 1,5 pntqh mLm}mpJwUp 
J!fiqqumu bli 2-3%-ng qwmumplt unqwJp bnwgnq tntbntJPP ub2, nppg bbmn 
WUUP£WUJ.UU ttf.wfimu bfi upfi~t.. WtltWLnt m lJbqL.p ufiwgn{lllfibpp wlttl 
hbnwgntuJ!: liJfinthbmL. UJ.mmqfibpt! upG~ uwnbgGnq ubpbfiwfibpp ut2 
lltnJ:uwflltbm UIWhUJ.wfimu tfi hwmmq wt{wqwumu' qntfiwtP.nJ:untti(! qwUJ:unrt 
tmb-ntJJ:)P ub2: ilpUJ.bu wJqUJltupU qppwmtmu bfi fimJU tntbntJ.()Uhpn pG~ b-p­
pwGp hwuwp: fi.muwnmwfip '1-w2fintpJwfi umwfiqwpmfibpm.f fiw):uwmbu­
qmu t qbqc:\p UJ.mmqfibp)l J:unpJ! uwnbgmuu wupnq2wqwU lJwu qpul{wb- qp­
owqmu: Ult£wqqwJpfi npnz umwuqwpmfibpntl {oppfiwq, 4nqhpu Ut!Itibfi­
mwppnm), pmJtWmpl{mu t fiwu zhpmpqubp}l, wfiqwfinfi qwu J:unpwuwp­
qwc:\L. lJ.mtttJ.wb- c.\ltntl uwnbgnuiJ!: lljdu tizwl{lfbt bfi Uimntqfibpp JunPt! 
uwnbguwu ~WJwumwU(l ~wupwUJ.btnmpJwU mbJ:ufiplJwlJwG UJ.WJuwfifibp, 
npnup pmJtwmpntu bu J:unpJ! uwnbgmu mwppbp ~w1}lbpp u aubpp ltmpqwb­
mbupmt: 

..(wznWUJIDI111Jiibp: lunpt! uwnhgnulJ! wnwtf.bt WJllllntUwt{bm t hwmwUJ.­
mmqfibpp hwuwp: l).pwGgpg wubfiwmwpwbl.J.wb lutttip{! btwltU t : Op)lfiwq, 
UUV-mu wpmwqpt{nq htwltP pbppp unm lJbut! mqwpqtJ.mti t ltmPt! uwnbg­
uwU: btwlt}l UwJ:uWUJ.UlUlpWUtnntU{! uwnbguwfi pwtJ.wlJwfiltfi wzJ:uwmwmwp 
UIJ:lilgbu t : btwltfi mUp pwtJ.wl{wfi}lfi fimpp UilfillWUpu, mump pbppwhwt{w­
pp, ttf.wguwfi, mbuwqwt{npuwfi {!fipwgpmu WJU Uihmp t hUwpwtJ.nppu ~wtP. 
qbpb- UIWhbt tlfiwut{wbpfibppg: btw\Ul uwnbguwU UwJ:uWUIWtnpwumtiwfi w­
ubfiwwz]:uwmwmwp qnpOnqmpjntfi{! pwdwl{wmbpuubpp hbnwgmu(i t: lljq 
qnpbnqntpjntfi(! zwm wzJ:uwmwmwp t, ~fiWJWb Utuufiwlt}l ubpbutuJWQUWfi: 
btwlt}l UJ.mntqfibpJt qbiJ.mnmt{wbntJ:)Jntfil! hwufimo t 0,013-0,109%-p: iltUmp 
ti.J.wgntU{! l{wtnWP.JltU b(i OllW2PWJpfi qwu gUgmqwjpfi ti.J.wgnq Ubpbfiwfibpp 
ub2: UbpbfiwJpg' l}ittpu qwl_Iug btwltt! mdbq gfigntqtJ.mu t ~pntJ.: 8wfigwc.\u 
tltnJ:uUJlll1}11ntl uwnbg(inq ubpbfiw mbqwtllnfuh\llu htwlJ.P lijlwJ}12ntPJ! hnumu t: 

vmJU c.\L.nt{ tfi uwtuwUJ.wmpwumnto unpnt L. unzp UJ.tnntqUbp{!: 
Ubb- tqwhwfi2WP4 mfip uwnbgtJ.wb uu qwu lj,wpupp hwqwp21!: vwtuw· 

UJ.Wmpwumuwfi mt):ufintnqpwfi npnz ~wtltnt{ mwppbp t tJ.bp(! uzt{wbfibppg: 
Stqwuwu pbpqwb hWIJ.WP2t!, wnwfig npt..t fiwJ:uUwqwfi uzwquwfi, bu_()wpq­
tlmu t J:unpJ! uwnbguwfi: Uwnbgt{wb- qwfiqqwb{! ntqqtJ.mu t uzwl{uwU mhqw­
uwu, npmbiJ. hwmmq umppp up2ngnt{ h1:mwgt{mu bU UJ.tnqwqnpbp{! u Owq­
qwpbpp)lquhp{!: '1-pwfi hw2nJllliUl uwppmu oqwJ:uwnup~p u)l£ngntJ. hbnwg­
t{mu hfi mbpt..fibp{!, 6jntqhpp ufiwgnpqfibp{! u WJL uwufipl{fibp: "4..bp2liwqwfi 
mbuwlj,wtJ.npntupg hbmn UJ.tnntqlihp{! 1}lw_()h_()wt{npt{mu bfi L. mqwplttJ.mu 
UJ.WhUJ.wliuwfi J:umg: 

UwnbguwG hwuwp pwpc:\npwq hmup bfi hwUqpuwfimu t{wJpw6 hw­
mwUJ.mmq fi bp{!: 

fTJllli/WUUDlpb: Unl!npwpwp J:unpJ! uwnbguwG l{wu qbpwuzwl{uwU WJL 
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hqwfiwqfihllP llhUUlnui, hllP 6L.t! u ~wt}lhlll! tqwhtqwfiwb" hnuipp l.J.wllPP qw, 
WJil UlltJU hntupp tnbuwqwqnllUWU dwuwuwq upztn tt tqwtnwhnui b(i ub­
.tuwupqwqw(i qfiwuqwb"pfibp mfibgnq qwu qbphwumfiwgwb" uumzubp, n­
pnfig ufifiqwpwp wp<tbp{! pwp6p t: lijq hnuippg tqwtnpwutnqmu t U}Jntpb' 
2WPilUllltQ U tnpnphtntQ (hppbU(i hnunqhfipqwgfinq UhphUWjnq w(iglj_wgfib­
tntQ) hbum: otfibtnll hnuipp hwuwJpfi hwmqwupzubppg' lllJntpbfi wptnwllP­
qmu t zwpwp wqbtwgfihtmg hbum qwu n11U}hu pfiwqwfi uumpb' wnwfig zw­
pwpp: 

lllJntllhfi tQnfiqmu t pw116p 2hpuwhwqnPilwl.J.wfiml)Jntfi mfihgnq 200-500 
q mwpnqmpJwUp tnwpwJp uh2 u uwnhgqmu -35 ... -40°C 2hpuwump6wup 
tqWJUwfifilipntu upfi~u qwfiqqwb"p qhfimpnfimu umwgll}l -18°C: 

O!lphUfi 6hnfiwmm t mwpphp tqtnqwmbuwqfibpp .tuwnfimPilPg tqwm­
pwumqwb" U}Jntpbp wpmwqpntl)Jntfi{!: 

15.2.2. J!ruuS!rurluthu 

fl:wOw~ 1np}l: lunp{! uwnbgtiwli up2ngnq tqwhtqwfit.J.wb" qwfiw~ tnppli 
lint]fipuq ubq tnWilP wfig npwqwqwfi zwm hwmqwfipzfibpnt.J. W @2ntti pwp­
tipfi: lnppfi tqbmp t \llfip hwumfiwgtiwfi WJU t}lmtmti, bpp oqmwqnpb"t.J.mti t 
2PW\ll qbpwlJ.pwmhuwqlihpp tqwmpwumuwa hwtiwp, WJuplipli uhpubpp 
tqfiqwgmtii! qbnuu ~tqbtnp t mbqp mfibgwb" \lllip: 

lnppli tnhuwqwqnphtntQ u tt.lwliwtnt9 hbmn bfipwpqt.J.mti t 2PW.tuwz­
tiwli (ptwfizppnqqw-uUJllmwqhgmu) 85 ... 93°C-p U}WJUwfilibpntu 2,5-3,5 
pntqhp {!fipwgpmu, nppg wfiup2wtqhu hhum tnppli uwnbgqmu t uwnl! 2pnq 
upfi~L. I ooc, nptqhuqp 2hpUwJpli uzwqtiwli hlil)wpqt.J.P upupwJii wptnwppli 
pwpwq zbptn{!: liJfinthbtnu tnppli mqwpqqmu t uwnhguwli qwu qtnpwmnq 
uhpbliw, npmhq qmp4,mti t 1,5-2 uu hlllJ.wpntpJwUp nlllPillJ.wu lhll qtnnplib­
pp: Uwnbgt.J.wb" tnppli tqwhtqwfiuwli t qpqmu wlil)wt}lwfig pi.uqwlil)lihppg 
tqwtnpwumt.J.wb" umtqpwqlibpp ub2: Utqwnuwfi libplJ.wJwglibtntQ wnw2 qw­
mwpqmti t tnpm t}lwpbpwqnpntU)! utqwnnqwqwli tnwpwJntU: 

fl:wOw~ n1nn: lllwmqwlimu t wuhliwzwm uwnbg4,nq pwli2wphqhlip 
zwpppli : Oppliwq, Ufiql]lwJmU WJU qwqumu t uwnbgqnq uliliqwmhuwqlihpp 
28%, puq C4,hq}lwJntU unm 44%-1!: fitnnP. uwnhguwli hwuwp qnJntl)Jntli m­
lihfi up zwpp tnb_tufintnqpwqwli qb"hp, qpwligpg hpzwmwqtiwli hfi wp<twfip' 
«~pzhntli-fl..pqbpu», «uwJwqwpw l>nuu», «trwl)hp llltwm» u WJL qb"hp{!: 

lijq qb"hpp uh2 qwphnp uwu b(i qwqumo liw_tuwtqwmpwumwqw(i qnp­
b"nqntpjntli qwmwpnq tihph(iwfihp{!, npn(ip hbnwglimu b(i uh_tuwlipqwqwli 
wqmnmqwb"ntpJntfifihp{!, t4.wfinui , mpwuw~wt}lmu : UJu t.J.hP21Ifi qnpb"nqntl)­
JWfi J!fipwgpmu ntnnl! mhuwqwqnpntti bfi 3 mpwuw~wt}lhpp' 7-8,5 uti, npl! L. 
oqmwqnpb"4,mti t uwnbguwfi hwuwp, 8,5-II uti' hbmwqw tnpwtiw~wt}ltiwfi u 
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11 uu-pg pwp6Il' tqwhwb"njwguw(i hwuwp: 
lunpJ! uwnhguwfi hwuwp fiw_tuwtqwtnpwumqwb" ntnnl! 2Pw.tuwzqmu t 

3-3,5 pntqh 98°C mwq, nppg hhmn wfitiP.2wtqhu hnqwgqmu t upfi~u 4°C u 
ummp t qn11b"mu .tunp{! uwnhguwfi uhphfiw' unqnpwpwp :t>tm.tuiPqwgpnfi tnp­
ll!P (uwnhgfinq uhph(iw(ihpf! lwfifiwpqqb(i lltnnllh): 

lJ-wqwp: Uwnhgqmu t pfi~tqbu _tunpwfiwPilPlJ.fihpp, WJfitqhu tt oqtuqfih­
PP 6hnq: ~bpwuzwquwfi hfipwqw qwqwpf! uqqpmu hfipwpqt.J.mu t ~np 
UW];!pUw(i uwqhphup(i qtqwb" hnqwjpfi uwufipqfihppg: lijfinthhmu t!lwgqmu t 
tqmtnqnq pupmlJ.wjpfi uhphfiw]p Ub2, nppg hbtnn mqwpqqmu t qntnpzwhWil­
uw(i qwl)uw' qhqu{! hhnwgfibtnt fitqwmwqnq: <llwq qwl)UWJP tih2 1 trlllw 
66zuw(i tnwq uhq pntqb tqwhbtntQ hhum qhqhWJPU UWUf! t}lwt}lqmu t: lfhqup 
tifiwgnPilfihp{! hhnwgfihtnt u qwqwpf! hnt.J.wgfihtnt hwUWil WJU mqqmu h(i 
l)UpmlJ.wJpfi t!lwgnq Ub];!hfiw: UJfinthhmu qwqwpf! hwmmq UbJ;!bfiwJnq 
qtnpntti hfi .tunpwfiwPilP.lJ.fihpp, 6nqpqfihpp qwu oqwqfihpp 6hnt.J.: Umwgqwb" 
qwfiqqwb"f! mqwpqt.J.mu t mpwuw~wlfuul Ub];!hfiw, npmhq hbnwgt.J.mu hu 
tiwfi11 uuiufipqfihpJ!: flptqbuqp tqwhtqwfill}l qwqwpp pfiwqwfi qntJfil!' tqwm-
11Wump qwfiqqwb"{! finppg bfipwpqmu bfi znqbhwpuwfi, nppg hhum wJfi uw­
J7.bgt.J.~u t m mqwpqt.J.mti uwnbguwfi: UwnbgntUf! hfiwpwt.J.np t mwppbp mp­
tqp Uhphfiwuhpp Uh2, uwqw]fi wubfiwwllllJntfiwqhtn{! l>tnt.tulPqwgpn(i tihph­
(iw(ihpu bu: 

umJfi ffilwfiwqnqqwpb\ll uwnbgfiht fiwh WJL wpuwmwtqmmqfihp: 
Snuww: Uwnhgtiwfi hwUWil tqpmwfip bli tqp.fiq u uuwl]l tqumtqfihpJ!' 

wupnq2nt.J.Pfi qwu l.J.llut.J.wb" t.J.P6wqmu: bpphUfi uwnbgtiwfiJ! fiw_tuwtqwmpwu­
mhl]lu znqbhwptiwfi UP2D9Dt.l hbnwgt.J.mu t qhqhJ!: UwnbgntUJ! P11Wqwfiwg­
t.J.ntti t l)ntlihtWJpfi uwnbgfinq wtqwpwmfibpntti: 

fl:wOw~ UJIJ.UJbri: lllqtqhq{! mhuwqwqnphtm hhum tllwfimu bfi, 6bnpnq 
qwu hwmmli tibpbfiwfibpnq hbnwglimu ubptibpJ!, linppg tt.lwfimu gfignq gwli­
gbpp qpw, hbnwgfimu 2PP ufiwgnPilfihlll! u uwnbglimu: lllwhwb"nfihpp hw­
uwp fiw_tuwmbut.J.wb" uuw\ll u .tunznpwtqumtq (qnqnzwpp) unpmhpJ! qmpwm­
t.J.mu bfi: Ll-w fitqwtnwqwhwpuwp t WJU tqwmownnt.J., np qqwlltnllh(i tqwqw­
umu t tqwhwli24llll mwpwfibpp pwfiwqmpJntUJ!: Ol)b qwliw~ llllllllhlll! uw­
nbgt.J.mu t WUpnq2nt.J.Pfi, tqtnqwqDl){! llh!ltibpp hbtn hbnwgfibtntQ hbtnn, W\l}W 
WJU 6-10 wupu wlig ttLPPll tqpmwfip t lQnlit.J.wb" owzwmbuwqUbp tqwmpwu­
tnhtnt hwuwp: 

Uwnbgnttii! qwmwpt.J.nui t gwfiqwgwb" mptqp uwnbgfinq ubpbUwli~pp 
tih2: 

UupntiJ: lllhmp t wz.tuwmht uwnbguwli hw~wp {!fitnpbt qwnfintl)Jntfi 
~mlibgnq tqtnntfllibp{!: UtipntlJ.I! t4wfimu bli, hbnwgfimti qbqh{! u tqmqwqnpp 
IIWUJ! I ,5-2 uti .tunpntpjwtip, qmpwmmti oqwqfibpp, zbpmhpp qwu .tunpw­
fiwPilPl.J.Iibpp 6unt.J.: UwnbgfibtntQ wnw2 2Pw.tuwzmu bfi qwti qntnpzwhwpntti 
2-3 1mtqb mhnqntp]wtip: ~nt.J.wgfibtntQ u 2ntPI! hhnwgfibtntQ hbmn uwnbg-
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fimu tfi mwpptp mjuqp uwntguwU utptUwUtpmu: 
lJWlllfWijlllllWUp: oWjuWUJ.Wutpwumwqwfi wzjuwmw(ip!ibp(! hbtnL.JWt· 

fihJifi tfi ' mhpL.fihpJl L. qn~hpp hbnwgmu, tqwhtqwfimu 2-3% wqwJpfi tmb"mJ­
pmu 10-15 IIDUJ.h mLnqntpJwup: liJII (!fipwgpmu b"wqqwpmJtbpp ut2 tqwb 
pppmpfibp(! qmpu bfi qw\lJ.u: '1-pwfipg hbutn qwqwtip(! znqbhwpmu h!i 3-5 
pniqt lJwu 2Jlwjuwzmu 3-5 pntqb: ilpUJ.huqp ~qnpzwfiw, 2J1Wjuwzmul! qw­
mwpntu bfi 0,1 %-ng qpmpnliwpp@ tntbntJpmu: Uwntgmul! qwmwpt{mu t -
35°C·p UJ.WJUWfilibpntu : 

UUJftmwqwqJDz)u IJlllllwrlp)l uwnbgmun WJUpwfi tt Wllll.Jntfiwt{bm ~t: 
Uq/lUJUJWgDpliO: P.fi~UJ.bu ufifiqwpwpntpJWU, WJUtqbu tt qqwJwpwUw­

l.J.wfi hwmqm~Jntfifibpntl uwnbgt{wb" bqptqmwgnpbfil! mwpwgfibtmg hbmn ~p 
q}l2mu pwpu. finp juwzwb" qnqptppfi: Uwnbguwfi hwuwp I!fiutpnui bfi unuw­
JJ:lfi hwumfimpJwfi qnqpbpf!. npnfip uwppmu bfi irulb"\tllll mbpL.Ubppg L. pb­
flllqlitppg , ttlwlimu, 2pwjuwzmu 95 . .. 9soc 2tpuwumpnwlimu 8-15 pmqt, hn­
qwgfinui uwn(! 21mt1: bppbUU UwjuwUJ.wmpwumwqwU wzjuwmwUpUbpp (!U­
pwgpmu ljmpntu L. htnwgumu bli o-wJpwuwuwJ)lU uwU11 uhJlUhp tqwpntUw­
l.J.nq uwuhpf!: Cwm bJllJ.Wp \tllilPUPJ! ltmpnu1 bfi 12-14 uu hplJ.wpntpJWUp: 0-
pnz qhUJ.Phpnu1 hwmmlJ zwqwtltfihp)l up2ngnt{1Inpmfi)1 ut2 wfigp t pwgt{mu 
I ,5-2 uu mpwuwqbnt{. np(! qqw\lmpbfi Ut{wqbgUmu t uwnhguwU lfl1w bwjuu­
qnq tubpqpwfi L. wpwqwgUmu uwnbguwU UJ.Pllgbul!: 

UwnbgntU(! qwmwpt{mu t pntfibtWJpfi ubpbUwfibpntU -35°C-p UJ.WJUWU­
fibpnui : lllwmpwump uwnwb I.J.JlilPhp(! tltw~h~wt{npntu hU pwpwq· 2hpuwuu­
mbgl{nq, UJ.nllttPb.thfiwJpfi pwqwUpp ut2 L. mbqwqpntu umqwpwpqpt l.jwu 
WJl mwpwJp ut2: 

4wpUlll/J}lJ: f'lU2.UJ.hu wut{ht tp hwuwtqwmwutuwfi mhqnui, tph pwpu 
l.jwpmn~llll! bupwpl.j@ uwnbguwfi, WUJ.W qqwl.ltnphfi l.jnpgfimu t pp UUJ.Wnn­
qwl.jwfi hwml.jntpJntfifibpf!: liJll UJ.Wut6wnnt{ l.jwpmn~ltll! uwnbgt{mu t tun­
hwUngwJpfi uzwquwU hfi~wpi.J.htntQ hhmn: Swppbp qwpqwgwb bpl.jpfibpmu 
l.jwpum~ltll! uwnbgfimu bfi uumpbp, utWUJ.Wltwb UJ.tpwljfibpp l.jwu ul.jwt{w­
nwljfibp}l (2.}ltqu) oL.nt{. npnfip umwgqmu hu 2Jlwjuwzbtnt9 l.jwu nwpUJll ut2 
mwtqwl.J.btmg hbmn: UwnbguwU up2ngnt{1Iwpmn~}lll! tqwhtqwfit{mu t 6wL. 
mwppbp qbpwljpwmtuwl}Ubp)ll}wqumu: 

15.3 . lunr(! uumbquwb uwrfwl[nrnulbhr 

Uwnbguwfi tqpnghumu Ujutnl1lJ!Wfi2WPbqhUpg hbnwgt{ntU t utb pwOw­
ljntpjwUp 2hpumpJntU: liJll OUJwutwqnt{ umbqbt{wb bfi up zwpp ubpbUwUhp 
L. uwppwt{npntufibp: OfiwJwc} uwnbgfinq ubpbfiwUbpp pwquwqwfimpJWUf!' 
wubliw.zwm l!PpwnntpJntfi bfi qmbt oqwJ}lU uwnbguwfi n~ l.J.numwl.jutwJpfi 
mjltqp. uwppwt{npntufihpJ!: 
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OqwJpU uwnbguwU utpbUwUbp(! pw<twfit{mu bfi L.u up pwUp utbuwljfib­
pp' zwp<twljwfi qwzmwqfihpnq, UWJlWjpU, qnUl{bjbpwjjlU: '-lhP2ltUUhpu IP­
Umu hU tltnjuwqpp2.jl GLJ.wmuwup wfizwp<t hntupntl L. ~um}ltlllqwg)lnU mpUJ.h­
Pll: UwJtwlJwl{np uwnhguwU wUJ.wpwmUhpJ! lJwqut{wb" hU bpljm · uwnhgtlllll 
hmupp L. oqwuwnhgmgp~fibpp pw<twfiumuppg (fiq. 96): 

1D@OOJII 
2 p 

ul.J.. 96. UwJtwltwJ}lfi uwnbgUnq wUJ.wpwm}l ujubUwfi 
1 • hnuipwJftu pwdwutfmup, 2 - uwJtwiJubp [Jwtf [Jwfum/]1 2wpdw[Jwu IJW· 
pw/Jubp, J - ol)w]uwnOftJ., 4 -IJbiJh wnwumwiJ, 5- ol)wuwnbgmgftF 
w-oiJft bp[Jw}£iw[Jwu hnupnll p -oiJft [WJUw[Jwu hnupm/: 

UJu uwppmu uwJtwlJ.Ubpp qwu qwpwl.J.Iibp}l lfl1w mbqwqpt{mu t hnnip(! 
hwmmlj gwfigwt{np pwt{wUbpp ut2. npnfip obnp}l nutp ljwu ubjuwUpqufibpp 
up2ngnt{mhqwqnpt{mu bfi uwpp}l hmupwJpfi pw<twuumupmu: 4.tqb" wnwu­
utwqf! bwnwJmU t uwn(! ol}}l zwpdUw(i qwpqwt{npuwfi fiUJ.wmwltnq: bpb o­
lllt ,7wp<tmti(! bpqwJfiwqp t. wUJ.w l.jbqb wnwumwq{! upw<twuwfiwq bwnw­
JntU t npUJ.hu mwql}}lp oqwuwnhgmgp2.jl hwuwp: Oq)l zwp<tmuU wJu 
uwppbpmu l.Jwqumu t 8-10 u/lfl1l.J: 

llnwtlhtntPJmfin. hwubuwJfi qbUJ.u. UJ.hutp t mwt oq)l tWJuwqp zwp<t­
uwup uwpphp}lfi, pwup np WJUutbq oqp (!Gpwgp[! l.jwpo t . L. wJG 2.11 hwugUmu 
zwm mwpwuwr 

uzqwb" mjnqp uwntgGilll wUJ.wpwmubp(! hwJmGp bfi «Uti» uwl.jupznt{, 
npnfig mbjuupl.jwljwU up pwUp gmgwUjlzUbp pbpt{wb hU wq. 43-mu: ~wztlP 
wnUbtntl WJfi hwfiqwuwfip[!, np UWJtWl.JUbpjl tltnjuwi}llhtl! obnpp mdnt{ pw­
\j_wqwfipfi wzjuwmwmwp t. umtqb"tlbt bU UmJfi ul.jqpmfipnt{ qnp()nq. pwJg 
UWJtWI.J.fibpp UbpbfiWJWQl{Wb" mbqwzwp<tUwfi Up pwfi}l uwppbp: 

bpb UWJtwl{UhpJ! ohnpp m<tnt{ hU tltniulWlPtlmu uwnbguwU WUJ.wpwm L. 
hwUt{mu wJUmbflllg, WUJ.W dwuwfiwq wn <twuwUwq ummqt{mu t uwnbgl{IUJ. 
UJ.LnnlllPWfi2t\tphqhfip 2lipuwum}lnwfil!' l}}lumwfigpau 2hpuw~wtlthp}l ( op}l­
fiwl.( lllP.S-2) oqfintpjwtip : UwJtWlJUhp}l uhphfiwjwgt{wb mbqwzwp<tp qbtq-
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pmu qwmwpttmu t hWUllltq hwztlwpq. DPI! gntjg t mwum. ~b mti.Jwt hqn­
pnt~JWU , hnuipwmbuw\.lll. llPID pwuwqnt~Jwfi h WJL qnp<tnfiubpp qbUJ.pmu 
nppwfi dwuwfiwq 4UJ.whwfi2$ ):unpf! uwnbguwfi hwuwp: 

UJunwwlj 43 
UWJLW4WJPU uu uwql.ipzp wpwq uwnbg(inq ubpbuw(ibpl.l up pw(ip 

mbtuu 11.J.wqwfi gmgwfihJfibn 

Upmwqpnll.W- UWJLWI.J.fihplt Oqw}uwnfilt~-
tL. 2WPdltlfih-

lJwltfilt21.! qwlintpjntli[!, pwfiwltl!, lihplt PMn, pft qmuwpw-
Jltfi hqnpmp-m/op hwm hwm 
Jntfip ~'-lm 

.uu. 3 3,3 2 I 2,8 
UU-4 66 4 2 5,6 
UU- I 100 6 3 8,4 
uu- 5 13,3 8 4 II 2 
uu -2 20,0 12 6 16,8 

'1-pwfi hwuwUJ.wmwu):uwfi tt qwpqwl\nptlmu t uwJLwqfibpp mbqw­
zwpduwfi wpwqm~JntUf! pbnfiwJpu pwdwfiumupmu: 

Ubq WJL mpUJ.P uwnbguilll ubpbuwJmti uwnbgtl.Illl hmupp mbqwzwpdl.l 
hwuwp 4}lpwnttmu t dwUJ.wtlbfiwJpfi t1J.ntuw4Jlplntl uwpp (fiq. 97): 

"U4. 97. <huUJ.WI\hfiwJpfi t1J.ntuw4Jlplntl tunPI! uwnhguwfi tihphfiw 
(Ctlhqwqwfi «:bppqnu4wfil}}lw» J!fi4bpm~Jwfi) 

I - uwnfiwqiJw/jft qn[DP2bgmgft~. 2- OIJwjuwnfift~, 3 - uwnbgtfniJ hmtfp. 
4 -pwpdmtf: 

liJu uwppmu uwnhg!.J.Illl hnttipf! qmfittmu t dwUJ.wtl.bfiwah, hpphufi gwfi­
gwah tiJ.ntuwtwp~p tl.Pw h uwnf! oJ}Ili.J. pwuwhwp!.J.mu t ub4 mqqm~Jwtip' np 
Dll\llDt~JwUp np zwpdtlmti t hntUpJ!: 

'-lhp2pfi mwuUwtiJw4Ubpmu WJU mpUJ.ll uwnbgmgl.l~libill! 4wmwpbtw­
qnpm!bgp(i, npJ! qqwll.lnpbfi pwpapwgpbg llPwlig WPllJntliw!.J.hmm~Jntli{!: 
liJu unp mhuw4}1 uwpphpu wuttwutlbgpu :Pum}utllqwgpnli uwpphp (hntliw­
qwfi :PumPI1' hbqmq pwnpg): Uwnhguwli WJU bqwfiw41! mwppbp!.J.mu t li4w­
pwqptlw()"lihtllJ.9 Upwfinl\, np uwnhgtl.Illl hntUpf! uwnl! ol}}l hnuwfipntl pwpa­
pwgttmu t "tllntuwqppi}l 1\Pw. h hnpl.lqnliwqwu mbqwzwpdf! 4wmwpttmu t o-
1}}1 tih2 qw):utlw()" lijl6w4mti UJ.Ulutl\htntl h pntnp 'L!Illltihpl.lg upwdwuwuw4 uw­
nhguwfi bli~wp41\htntl: liJuUJ.llunl\, hntupJ! hpzhglimu t 4hll<t hhqm4' :Pump..q. 
npmhill.lg h umwght t pp wuttwumUJ! (fi4. 98): 
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"U4. 98 :t>um}utllqwgpnfi uwnbgfiilll ubphfiWJP u):ubuwli 
I - ~bptfwumjufwfip hmtfpft ljbfimpnfinui, 2 - ~bptfwumft6wfip hnufpft tfwljb­
pbuftfi. 3 - uwnbgOmz fiJmpft ~bptfwumft6wfip hnufpft tfwljbpbuft tfnm, 4 - uw­
nbgfimz fiJmpft tfftpftfi pbptfwumft6wfip, 5 - uwnbgfimz fiJmpft pbptfwumft6w­
fip gwfigft mwlj, U- hmfwgnuf, P - uwnbgnui, q. - tfbppfiwljwfi uwnbgmtf: 

gnttllWPW4Wli «liU:b-1» :t>um}utllqwgpn(i ubpbliwjp hqnpnt~jntli{! 
UJ.UlntllPWli2wpbqbU uwnbglibll.lu 4wqumu t 1 m/dwu: 

"Uztlw<t uwppbpl.l zwppmu wpdb hl.lzwmwqbt Uwh tbhw4wli «U:i>S-1» 
uwppJ!. npf! 4}luw:t>um.tul}1qwgpnli ml.lUJ.P t. WJup(ip(i ' uwnhgtl.Illl hmtipf! bli­
~wpqtlmti t mdbq oqwhwpuwli. uwqwJU uwnf! ol}}l wpwqnt~Jmfifi WJlipwfi 
i}l pwpapwgttmu. npUJ.buql.l hnttipf! 4wtutl.P oqmu: UpmwllPilllwl.twlimJ:lJntlit! 
2 m/dwu t : 

lunpJ! uwnbguwU mbtuul.l4mJntti' 4PlJ.nmb):ufip4WJDtU, hwtibuwmwpwp 
unp mqqm~Jmfi t hbqm4 uwnliwq.qw4fibpntl wliup2w4wunphu uwnbgfibm: 
liJll uwnfiwq.qwqlibppg wubliwmwpwmtw()"UbpJ! hbqm4 wqnutf! h mwpphp 
mbuw4}1 hbqm4 :t>pbnfilibpli bfi : 

'-lbp(i WPJ}hli wutlht t. np lwtiJ.wqw(ig wpwq uwnbgnuif!, l.lfilUJ.bu hbqm4 
wqnml.l qwu :}lpbnlip ub2 {!liqqtibtml uwnbgmuU t. nl til.lWJfi ~m(ip mb):ufintn­
ql.lw4w4wfi h mlimbuw4wu wnwtlbtm~Jmli . WJL fiwh ttmwuqwtlnp t pp tip 
zwpp pwgwuw4wu wqqbgm~Jmfiuhpnl\. npnugpg wubuwquuwttnpf! uwnbg­
tl.Illl hnttipl.l tiw4bpbup 6wp6p!.J.w(tnt~JWfi WDW2IDQntUli t : lijU wpwmpg 
hntUpf! qbp<t UJ.Whbtnt UUJ.Wutw4n!.J. 4P}mhbqnt4Uhpl.l uh2 uwnbgntUJ! 4wmwp­
l\ntti t 3 tiJ.nttnl\, npn(igpg WDW2PUDtU hntUPI!" ztllttmu t qppnhbqnt4P qnplpzp­
(ibpl.l hhm. 2-M tiJ.nqmu gligmq!.J.mu t WJll hbqmqni.J.. 3-p.qmu finpl.lg hu~wp4-
ttmu t qntnpzpfibpp wq.qhgm~JWUJ!, npUJ.buql.l tlhP2fiw4wfiwUJ.hu uwnl.l upfilh 
wfihpwdbzm 2hpuwuml.l6wfif! (fi4. 99): 
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"b\J.. 99 ~b.qmq wqmmu.J. uwnhgtiwfi uwpp}l u)uhtiwfi 
1 - ~lilimpnliwjunl}u OIJWJuwnfi/1) qDJDP2/llihp)1 hlinwguwli hwlfwp, 2 - w­
nw£igpwj}1fi OIJWjuwnfift1fihp, 3 - gfigDil]DlJ hwplfwpwfip, 4 - uwnligqnlJ 
hnzlfp: 

~hqm\J. wqnwmt uwnhgfillll uw)lllhllP9 hwJwfi}l bfi qhp\iwfiwqwfi «"bQ.U 
- 3 lJp.}mtiwm» 250 - 300 \J.q/dwu wpmWJlllilllw\j_wfimpJwfi, wtibppll)wfi 
«4pwJn-pqpp» 130 - 1360 qq/dwu wpmwqpnllwqwfimpJwfi wtqwpwmfihp{!: 

~hqnt\J. :t>pbnfintJ. wz)uwmnq UWppbpltg ntzWI}lllll}}JWfi t wpdwfip WUb­
ppltJWfi «LJmpu» t!fii.JhpmpJWfi 400 - 800 I.Jq/dwu hqnpntpJWUp uwpphpp 
zwppn: Cfiq npmu. mfimbuwlJ.wfi mbuwfitumfi}lg h tip2wttwJ11lt tqwzmtqw­
fimpJwfi fitqwmwqntl (~pb.nfip qntnllzltfihllt! pwjpWjntti hfi tipfintnlltn}l oqn­
fiwjpfi zbpm{! L. WjU qwpoumu punpwfight}l nttmpwtiwumzwqwqntjfi liwnw­
qwjpfihp}l hwowp) :t>phnfip qntnllzltfihprr finppg lll.IJ.Iltlnt.ti hfi }umwpwp. np­
mhq qbpwbtlbtntl hbiJ.mqp· oqmwqnp01.J.nui bfi finp pntnpwzp2wfimti : 

<l>npO.f! gmjg t mwt}lu. n11 hbqmq wqnmp oqmwqnpbnt.U[! tip pwfip wfi­
qwti wtlbllt pwfiq t . pwfi tibpbfiwJW\J.wfi gmpm umwfiwtm qhtqpmti : ~bmhw­
pwp WJll biJ.wfiwqntt uwnbgntU[! obnfilJlllt t tiptipwjfi WJfi qhuwtpnuL hpp 
hbqmq wqnmfi WJl wpmwqpntpjmfifibpntti pw$nfi t hwfillltuwfimti : 

16. Ullfi'bU.PUbUSfl.'b S'bSbUfil'.f3Sllb 
UbRb'bUSU8ill'tre 

Uwnfiwp.tufiwJpfi mb)ufintnq}ltujntti tibphGwjwgtiwfi qhpf! \}WJtufimti t 
Ol Upwjfi fipwfimti . np phphwgtl.)l obnpp wz)uwmwUp{!. pwpopwgtl.}l. pbnfi­
tiwU-pbnfiwpw$tiwfi wz)uwmwfipfihp}l wp.wqntf)jntU{!. WJl fitut.. qhpb UIWh­
tl.}l. pwpo UIUintiJ.PWU2wphqbfif! tib)uwUpi.J.wlJwu tl.fiwuqwbpfibppg : liJfi qqw­
tlmpbfi pwp.op t UJUllll.IJ.PWU2WPhiJ.hfil! 1:\bnpnq l}ln)uwqp.bt}lu: 

4wpmn~}lllt. 6wqfiqbiJ.}l. un)ult. qwqwpp tibb pwfiwqmpjmufibpp tibph­
fiwJwgtlwb b.qwuwqntJ. tlln)uwqpnttifihpfi }lpwlJwfiwgfibtm. UJ.WhUJwfitiwfi 
qlibtm. WUfilWfipwJpfi tizwqtiwfi bfipwpqbpn hwtiwp twtJ.wqmjUfibp}lg tibqf! 
hntwUqwlJwu «.PbJtutiw-~hp.lJmtbu» t!filJhpntpjwfi mh}ufintnq}lwi.J.wu hnupw­
Jllfi q}lbU t (Ul}. 1 00): 
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\,\J.. 100. ~ntwfiqwqwfi «Phjtutiw-~bp\J.ntthu» :t>}lpUWJP hnupwJpfi qltbf! 
qwpmn:t>lttll, nwqfiqhiJ.lt, un}ult L. qwqwplt hwtiwp: 

1 • ]lfipfiwpwt/J. ljgnpiJ, 2 ~ lfbphfiW}Wgl/W(} pfii)Dlfilfwfi q/imlilzwpwfi, J • 
lfwppniJ uwpp, 4 - php tftnfuwl[p}l;, 5 - tftnfuwiJpj1; --pw2fuh 6 • ftOpliwq ­
liwg hwqwp]l;, 7- 2wpdwljwfi tftr ... ····'·'lN, 8- mhuwljwqnpft1, 9 • pwdOw­
l wtftftl-t/J.wphpwqnpftluwpp: 

UJq q}lbfi {!fiqqpijmu t ltfipfiwpunp qgnJUf 5,5-12 m mwpniJ.mfiwqmp­
JWUp (6 mwppbpwq). npnfig)lg qwphllt t qwqubt wqmnqfiwgp' qw}uqwb 
pwpz}l~p hqnpmpJmfi)lg: 4gnl1I11t )lfipfiwpwtlltiwfi tib}uwfi)lqun pntJl t mwum 
qqmznpbfi qwmw111Jht ti}lfi~L. 80 m/dwu ltwllmn:P}lr 

Sh)ufintnq}lwqwfi q}lb[! I.Jwmwpmti t wptiwmwtqmmqfibp}l tiwppntti L. 
wnwfiofiwgfimu pwphp}lg, bniJ.llg , $n}uwqpmti tqwhtqwfitiwfi }ugbp, )luq }1-
pwgUhtm fihpqWjWgfihtnt9 wnws( mhuwqwtJ.npmti L. $wpbpwtJ.npntti 10-15 
qq tqwpqbpp tib2 : 

Pwfi2wphqbfip hpqwpwmL. tqwhtqwfitiwfi UJ.Whhumfihpmti tihb qppw­
nntpJmfi mfihfi wqmntinp}ltWJpfi pbnfiwpwtlllti uwpphp{!, npnfip pwpopwg­
fihtntl qwti phphpnl. tibphfiwfi uwhntfinp.bfi qwmwpqmti bfi pwt!J.pmti wnwfig 
mwpwJp tlln)uwqp.qwb wptiwmwUJ.UllltiJ.fibp[! qwti UJ.WtWilfihp{!: €}-pwfigpg 
hpzwmwlJtiwfi bfi wpdwfip «U"4.U-50U», «"blllP-2UUl» mb.qw\J.wJwfipfihpJ!, 
npnfip qwmwpqmti bfi wqmntinpptP 41111PP pbphtntl, «q.fl J-.UP-15», «Q.U<l>-
35>>, «fll--15~flH1P» uwppwqnpnttifihp{!, npnfip qwpnq bfi pbnuwpwtllht tib­
phfiwfi pwt!J.pp hbmL.wtiwuitg L. mfipqbpuw( «flH 5-flt-P~-lU» L. «fll--15-flt-­
PUQ.» uwpphpf!: LwJfi lt)lpwnmti mfibfi uwnfiwfiwfiwJ}lfi mfimbumpJmfi­
fibntti mwppbp mbuwqp dwUJ.wqbfiwJ}lU tllnJ:uwqpp~Utp{!: 

Ujqmu qwu qwzmmu mw\J.qpp.fibpp tJ.pw qwpuwqwtJ.nptJ.wb qtuti ptn­
Uwpqqbp)l tib2 hwqwpqwb tqtnntiJ.Iibp)l qwti pwfi2wphqbfi)lzwpphp)l ti]12]1g 
qmpu pbpbtm, l}m)uwJU1wti}l2ngfibpp tJ.pw qwpubtm I.J.wu tqwhbummti pbn­
fiwpw$htnt hwuwp oqmwqnpbtlmti bfi b.qwfiwjpU }lfipfiwpbnfip~fihpf!' 

«4045"b», «40 17» L. WJl tiwlJfipzp, npnfig hqnpntpJntfit! mwmwfiqmti t 1,5-5 
m-p uwhtiwfifibpntti: <l>npp.w~w$ )lupfiwpbnfip~fibpfi oqmwqnpbnui bfi UJ.W· 
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hhumuhpnui L. qpwug mwpw<)pmu pl:rnfihp mhr]_wtimiuhtm hwuwp: '"1-pwat 
gpg wuhfiwmwpwbl.{wr)(ihpfi h(i' «4020», «'"1-'-l-1621», «'"1-'-l-1661», «'"1-f'-
1784», «'"1-'-l-1786» L. «4023» UW4fipzp. pwpop~fihpf! (u4. 101 ), npn(ig hqnpnt -
Jntfil! 4wqumu t 1-3,2 m: 

"V4. 101. <l>nppwr)wt[wt4022 uw4upzppfipfiwphnup~: 
I -2wuuft, 2-pbnliwpwpdft~, 3- UWJ[Wq, 4- bQwliwjpli pnliftF 

UwnliwpwfiwJpfi UJ.whhumfihpnui LWJfinphli oqmwqnpr)mu hli hnwliPtl. 
4wu pwnwlipt[ tth4mpw4wfi pwpop!lihpJ! (li4. 102): 

"V4. 102. «t"l.-103» uw41ipzp tth4mpw4wfi pwnwlipt[ pwpop~: 
I -2wuujJ, 2 -pbnliwpwpdftl, 3- UWJfWq, 4- b!Jwliw;ftli pnliftF 

UmnpL. phpt[mu hfi pwnwlipt[ tth4mpw4wli pwpop~fihpp hpufiwqwfi 
uwqlipzfihpp tnhlulip4wqw(i pampwqphpf! (wq. 44): J!wgp WIJJntUwqmU 
phpt[wr)pg wpmwqpt[mu t awL. t"l.-501 tthl{mpwqwfi pwpop~f!, DPl! 4WJUlll t 
pwpopwgliht 5 m pl:rnf! 2,0-4,5 u pwpopntpJwa t[pw: tth4mpwqwfi pwpopw 
f!liUlpntpjntlil! 4wiut[wr) t uwnawpwlip r)wt[wl.ltg L. qwpuwqp wfihpwc:tbzm 
pwpopntpJntlipg: 

Cwm qbllJPbpmu uwnawpw!iwJpa }ughpntu liUJ.wtnwqwhwpuwp t oq­
mwqnpr)hl tth4mpw4wli qwpuwqwt[npp~libpf!: '"1-pwag mwpphpntpJntal! t­
Lh4tnpw4wli pwpop~ahppg 4WJWiinui t lipwlintu, np t[hp2palibpu maua wu­
pwpopw hp4wJGwqp zwpdUwa uhJuwfipqu, puq tC"l.'-l-1.0 ntGp awL. pl:rnf! 
W2 Dl OWJu 90° phphtnt UhJuwlipqU: 
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llrymuwlj 44 
.Qwnwfipt[ ttb4mpw4wa pwpop~lihpp mhlulip4wl{wli plimpwqpbpf! 

\ 
!:::> N '<> 

!:::> '<> 0 0 0 q N N =-' :;J<t 
# # # .,., .z 8~ 00 r- ~ r- .,., 

€" 00 8 0 00 0\ 0\ ,L.J ,L.J -~ ,L.J '<> '<> '<> ,L.J '() r-3 <t!::> # ~ 
I 

~ !:::> ~ :0 
.,., 

~ # «"" r; 0 S' g:;J 0 N .D N N ,L.J 
'T # # 

1::: 
.rg 

,L.J 

# co 
€" ,L.J ,L.J <t ,L.J ,L.J 

~qnpntpJmfin, ~~~ 750 1000 1000 1000 1000 1000 1250 1600 1600 2000 2000 2000 
Pbn)l qwfiqqwb 
4bfiUlfl.ll!ltJ.g tl'tJ.fi~l.. 

400 500 500 500 500 500 500 500 500 600 600 600 p)l41iw4n nfi4wb 
mwpwbmsmtfin u 
bqwfifibpfl hfiw- 2,2 

2,0 pwqnp pwpdpw-
2,8 

2,8 1,8 2,5 2,8 
2,8 

2,8 2,8 
2,8 3,3 gnuin 4,5 1,8 2,8 2,5 2,8 3,3 3,3 2,8 
3,2 4,0 1,6 

4,5 4,5 3,3 4,5 1,2 
4,5 4,5 

45 
4,5 

Cwpchlwfi wpw-
qmpJmfin 4UJawu 8,5 9,0 7,3 9,0 10,0 13 l3 10,5 13 9,0 11 ,5 13 
!lbnml -
Unwfigpbntl 100 10,0 8,0 10 0 11 5 15 15 12 5 15 12,0 13,0 15 

· "Vzt[wr) qwpuw4wt[npp!J!, pli~UJ.hu liwL. «tC-181», «W-418», «tC-283» 
uw41i.ltzP. ubpbliwlibpli p. ti.Powqp bli 1000-2000 4q pl:rnf! pwpopwglibt 2,4-5,6 
u pwpopntpJwli: 

~wubUwmwpwp pp~ bfi oqmwqnpbl.{mu tth4mpwqwli uwJtwl{libpf!, n­
pnfig hqnpntpJntUf! mwmwlit[mu t 1-10m uwhllwfilibpntu : 

UwnliwpwliwJpli mlimbuntpJwli ub2 ~wl}lwqwfig wlihpwdhzm t mub­
liwt ol:rnpp UWJLWqfihp pwpopwgt[nq hr]_w(ifibpnt[, npnfip }}ntJL hfi tnWIPU 
mlimhubtm ubr) pwfiw4mpJWUp ttbqmpwtlihpqpw (li4 103): 

"Vq. 103. «Sq_'-l-500lf» uwqlipzp 
ol:rnpp UWJLWqf! pwpopwgt[nq 
hr]_wlint[: 

I - lPPWUJtnllljtnft wliftt/libp, 
2 - b!Jwlilibp, 3 - pwpdpwgt/nlJ 
wlit/wq, 4 -JJWlliflll dnrz, 
5 - pwpdpwglibfm hftiJPwt/Iftq 
lfbjuwliftqti: 
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~bnpp uWJtWlW npnz mhtuu}ll}wl}wu mti.Jwtuhpf! pbpl[wC>- ta wq. 45-mu: 

Ulymuwlj 45 
~bnpp uwJtWltubp}l mttuu}ll}wl}wu mti.Jwtubp 

5mgwfil17fibnp S<+'-l-500lJ SQ.Ill-500 S'-l.-630 
~qnpntpJmfip 500 500 630 
Pwnllflntlllntfin, uli 

bnwfifibph uumnhfi nhfllmui 80 85 85 
tlhpllfi nllPnmu 120 125 210 

b"qwfifihp}l hp!lWJinlP.lntfip, 1.h.i 1000 1000 1000 
JWJfimsmdin, uu 160 160 160 

~wl}lbpp, uu bplJwpmpJmfip 1340 1340 1370 
tWJfint}}Jntfip 560 560 500 
pwp&pmpJntfip 1365 1500 1350 

.QwfultJ.wb'n, ltq 73 89 80 

UJu UWJtwl}uhpf! zwm hwpuwp hu mwl}l}}lpUhp}l l[pw mbqwi]lll[wC>­
wpl}qbp}l, pbn(iwpl}qbpp L. WJt U}lfi~L. 500-600 l}q ltztm ntfibgnq pbn(ibpf! 
hwpf mwpwC>"ntfJntuubp}l l[pw mhqwqmtuhtm hwuwp: 

4}lpwnl[mu bU UwL. WJtltwnmgl[wb'pp pwnwU}ltl L. hpl}wU}ltl UWJlW\.J.Uhp: 
4wpmn:P}ltlt, qwqwp}l, cwl}Ul}bqp L. WJl wpUwtqmmqfibpp tqWhhumub-

1IDlU tqwhtqwul[wC>" upbppl! wnwpuwfi mqwplJhtmg wnw2 tqhmp t wfigup 
hwuwtqwmwuJuwu mbuwqwl[npntu, ttlwgmu, l}lwpbpwl[npntu: liJq UUJ.W­
mwl.J.Ghp}l hwuwp oqmwqnp()-l[mu hG pwquwmhuwq ubpbUwUbp L. wupnq2 
•nbtuUntnq}lwqwU qC>"bp: OppUwl}, qwpwn:Pplll mhuwl.J.wl[npuwfi, ~wl}lwC>"-
1lwpuwfi, l)lwpbpwl[npuw(i hwuwp oqmwqnp()"l[mu t LP4-100Y. qpC>"(!: 4wp­
mn:P}ltli L. WJl pwU2wphqhUp ttlwguwa hwuwp qppwnl[mu hU ttJ.wgnq· 401'-lf 
L. 401'-lf- 1 ubpbfiwUbp}l, pppnntUWJpU UU4Y. - 200, fUpntl.J.WJpU' U9 - 4lf-
2, ppwl}wl[np' U9 - 4LU/1 L. WJL uwl.J.Upzp ubpb(iw(ibp: 

UnwUofiwl.jJl tqwhwU2 t UhJllJwJwgl[mu tqmq}l mbuwl}wl[npuwal! L. 
l}lwphpwl[npuwUp: UpmwuwhuwUJwU up zwpp bplJ.puhpnui uwnUwpwGw­
JpU zbUpp f!UqhwUmp uwl.J.hphup 11! UJ.Wl}wu pw(i 1/3··1! hwml.J.wgl[mu t 
Wtl}JlWfipWj}lU tizwl}liwfi mbqwuwu}l(i : lijutnb.q mb.qwqpl[w()" hnupwjpU qC>"b­
PI! wtqwhnl[mu hu UJ.mntqfibp}l mhuwqwl[npntUf! f!Utn lJznp l}wu ~wl)lbp}l : 

Qfil} npntu pwpop mhuwl.jJl UJ.mntquhpl! WJumhhmL. l}lwpbpwl[npl[mu bu 
uml[wpWf!Wh qwfiql[wC>"}lg l}wu u}lupbm}lq UJntfhp}lg tqwmpwuml[wC>" uqm­
mbqUbp}l qwu wnwuop(i hwmml.J. UWULWC>" up(ipbtn}ll} pwqwup}lg tqWUl­
pwuml[wC>" «P2P2fihpp» uh2 (ol[bp}ll)lwpbpwl[npuwU uuwu): UJGmhhmL. w­
ubU till l)lwpbpwl[n}ll[wC>" upwl[np w(ig(imu t wl[mnuwm \.J.zbnpp l[pwjnl[, np­
mbq 5 q llztnntfjWUp npnzl[mu t l}lwpbpp qw(iql[wC>"(! L., btfihtnl[ uzwuwql[wb 
qfipg WJI}l)lwpbpp l[pw qtq~m(i dtutqwl[bfi}l oL.nl[l)lwqgl[mU t tq}lmwq, np­
tnbq qpl[mu t 1 l.J.q -p wpohp{!, mti.Jwtl}lwphfp pwzl! L. qpw f!GJ}hwump wpobpf!: 

fi..muwumwu}l, lfnti}DtlWJ}l L. lltlJ.pw}lfiwJfl Junznp mGmbuntfJntfiuhpnui 
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oqmwqnpC>-mu bu LS0-3 hnupwJpu q}lC>"(!, npf! l}wJUlll t wztuwmhtl.Jlt"u-3U 
l}wu l.Jl.l3U-3 mbuwl}wl[nJUlll- mpwuw~wtfmq ubpbuwGbpp hhm u}lwupu: 

UpL.buwu b\(pnUJ.WJntU hwjtnu}l b(i hntGqwpwl}wG «lltG}l:Ppntl}tn 
UmUJ.bp-30», «U}lu}l-lfwu» qC>"bpf!: UpL.UmJwu bl[pntqwJmU wnwtlbt hwJmup 
b(i :PpwUupwl}wU «lfw:t»>, «PwppJh, }lmwtwl}wU «fi..lli}W», hntWUI}wl}wa 
«Cl-pb:Pw» f!Ul}bpntfjntuUbpp, pul} wubppl}jw(i UWjpgwuwpmu L. wzJuwph}l 
zwm WJl bplJ.pGbpntli UUI.J-}1 «.bUU» :pppuwubp}l hnupWJ}lU pwpop wpmWI}­
pnqwl}wUmpJwu qC>"bpf!: 

UwnuwpwuwJ}lU mUmbumpJmGubpmu wahpwobzm uwppbp}lg hu mwp­
pbp mbuwlt}l ltzbnpuhPf!: UwnuwpwU mbqwt}mJul[wC>" UJ.tnn1.I1PWU2wpbqhup 
tu}lnf! npnzbtm hwuwp oqml[mu bu wl[mnlinp}ltwJpu tutnpuhp}1g (ul}. 1 04): 

ul}. 104. CUl[whwppwqwjpu fi..U-30B13UU wl[wntl.npptWJpU Ltzbnp 
1 - 1J2nw;/JO libfuwOftqtf, 2-pbntiwhwppw[J, 3 - /Jjwgmgftj uwpp: 

<I>npp pwauiqmpJwu pbnuhp}l tunuwa hwuwp (5-3000 l.J.q) oqml[mu bu 
uwUlplwqwJ!Iu, hhuwhwppwqwJ}lu L. WJl m!Itq}l Ltzbnpubppg: Uwulplwqw­
Jllfi ltzbnpuhpp mhJuupl}wqwu gmgwupzuhpl! pbpl[wb hu wq. 46-nui: 

Ulynwwlj 46 
Uwulplw\.J.wJpfi Wtl}JlwfipwJpu Ltzhnpuhpll mbJuupqwqwa gmgwupzGhpf! 

..... t;:, t;:, t;:, t;:, ..... 
0 - ..... ..... ..... 

0 - - -I I 

Ulill. w fin ui I! 0 I 
0 0 0 0 0 0 - N "? - "' I I 

I I E' E' E' E' E' c:... c:... c:... c:... c:... 

lunuwfi uwhuwfifihpp,lJq 
lil.lwqwqmJfin 5 25 50 100 150 
wnwtlhJwqm JUT! 100 500 1000 2000 3000 

.!,fuHiwqwfi uwfiqiJ.w\Ut gmgpU! 5 20 50 100 100 
wntthnn, q 

335 



Lpwgmgft~ uwliflllw~lt gmg}lw 50 200 500 1000 1000 W{lUhlll!, q 
4znuwfi pntJLWtnptlniJ utuwJP, q 

(h,twqwqm.Jfill 25 100 250 1000 1000 
wnw\lbtWQ.IltJfifl 50 300 500 1500 200 

Qwllthfln, 1.hi 
b.nllwnnt&lntfin 620 990 1057 1470 1883 
lWJiintpJntfip 530 815 815 1250 1500 
nwnllnmp.Jmfin 185 1075 1170 1300 1400 

tutmn, lJq 24 108 145 500 330 

Cwhwqnpb-uwu hwuwp wtJ.btli hwpuwp tfi hhfiwhwppwqwJpfi ptl.w­
gmg~wJpfi 4zbnpfibpJ!, np.nfip mfitfi J!WilOP 6zqpmmpJmfi: liJ.q lizhnpfihppg 
lip vwfipu]l gmgwfi}lzfibpJ! phptl.mu bfi wq. 47-mo: 

Chzfnww[J 47 
..!,buwhW{l}JWQWJllfi JJllWQntQ,WJltfi tvtnnfibp}l mbfufibQWUWfi QntQWfibJlibpp 

Bmqwlihm PITl-15l3lf Plll-2513lf Plll-3513 
tt.muwfi uwhuwfifihnn. uq 

fi~wQwqmJfifl 50 100 150 
wnwtlbJW<lntJfifl 1000 2000 3000 

fthlwgmjg}l wnw\lhtwqmJfi fi2wfiw- 500 500 500 
qnt}} Jntfip, \jq 
CiT\lwgmglh pwdwfiuwfi wpuhl!l!, qg 0,5 1,0 0,5 
l.Iznuwfi l}ntllwmnb.lh utuwm. a 

fill_wuwum1fin 0,25 OS 0,5 
wnwllb1wUm1fiP 0,5 1 0 J 5 

Owl)lhnn uu 
bnbwnmemtlin 1216 1710 2300 
JW.Jfintll.Jntlin 1050 1325 2010 
pwn&nmJJtmfin 1870 1855 2190 

4Jimn, ~~ 290 440 900 

17. UCiullSllhRJl. "(l'b-qs"(l'b~fclBllh 1Pl 
UPSll"'lPUliU'b Ullbf1SllPJl.llSJl. li"ll'bfl'b'bbPe 

Uwnfiwpwfiwjpfi tnfitnbumpjwfi J!DlDP wztuwmnqfihpJ! UIWptnwtJ.np tfi 
UIWZUlUiwfiht wztuwmwfipp wfittmwfiqmpJwfi h wptnWilPW\twfi uwfipmw­
ppwJp ljwfinfifibpt!: 4wpqwtl.nptl.nq qwqwj)lfi Up2Wti.WJpntl. tugbp.ntu wztuw­
mnqfibpt! U}htnp t puwfiwfi ubqmupi_ wlttl.wtwfiqpg oqmtl.ttm, puq wunfipw­
ltntl. wztuwUlllil utpbfiwjwqwfi pwdwfiumfipp wzJ:uwtnnqfibpJ!' wfiOfiwqwfi 
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UIWZtnUIWfintpjwfi uwppbppg oqunl.htnt qwfinfifihpl!: 
Ufitl.mwfiqntpjwfi qwfinfifihpt! Uibtnp t wnwfiofiw4}1 tuummpJWUp UIWh­

lllWfitl.hfi pwpOUWfi-pbnfiwpw$liwfi wzltJwmwfi}?fibpp qwmwpowfi f!fipwg­
pntU, "Unp wztuwmwfipp t!fil}lltfitl.tlil.fihpfi wfiUIWJUWfi UJ.htnp t wfigfibfi hw­
uwtqwmwultJwfi mumgmu-hpwhwfiqwqnpntu pphfig 4gtl.w~ uttuwfi)lqufihpp 
zwhwqnp~w(i lt hwpw4}lg pwd"wfiumfipfibpntU qmwfiqp hfiwpwtl.np WllP­
jntpfihpp qhpwpbpJWt= 

lugbpp l.t up2wfigpfibpp hwmwqfihpJ! ll}hmp t IPfibfi hwpp, i_ntfibfiwfi 
tfmubp, (iwphp: ..!,wmwt.m UlhUlp t wfiP. uwpmp wuhfi tnbuwq wqmnmqw­
bntpjntfipg: bpb hwmw\Ulfi UIWtnwhwpwp pw\.fltl.ntll t uhpbfiWJP jntq, WUIW 
WJfi wfiliP2Wlllhu ~~qqmu t wqwqnq h npnz du.auwfiwq wfig uwppqmll-hb­
nwgttmu: liJfi nul}lfihpf!, np.nfigntl. ppwqwfiwgqmu t pbnfihpp tlmtuwi)lllluil! 
Uihtnp t mfihfiw 7° n~ ubb" pbpmpJmfi: 

UM ltJgbpmu hwmw4}1 qpw Uzqmu t qwpuwqfibpp mhqf! h pnqfittmu 
wfigmllfibpp tWJfintpJmfirr: 

tthl}tnpwqwfi uw~bpp tnbqWI)lllltUJ! h zwhwqnp~ntUJ! l.llhtnp t hwuw­
UlWtnwuJ:uwfip mhJ:ulipqwqw!i qw!irififibp)lfi: 

Upqhttl.mu t tuwptuttl.Wb mwql}llpfibpp, wpqqbpp oqmwqnpbntUJ!, npJ! 
l}WJUlll t hwfiqhgfibtqwpuwqfihpp tfl.ttl.htmfi: "UntJfil! tl.bpwpbptl.mu t hwmw-
4}lfi IlPtlllll $WJIDJW gwfigtppfi, npnug tl.Pw qwquttmu t qwpuwq: <,wuw­
owJfi 4}lpwntl.nq ljwfinfiubpp 50 ljq-p.g wtl.htlt pbnfibpp pwpopwgnttil! 3 u-pg 
pwpop L. llmJ:uwryuuUt! 25 ti-pg wll.ht tnwpwbntpjntfi l.llhtnp t ppwljwfiwgtlit 
ubJ:uwfipqufibpntl.: 50 qq h wtl.bt ~fipntpJmfi mfihgtlil. pbnfihPl! Uihtnp t 
pwpopwgfibU L. $nluwflll.bfi wnfitl.wqfi 2 pwfitl.np upwupfi: 

4wfiwfig pmnwmpqmu t opqw J!fipwgpmu tl.IntuiUJlilhtn~ wtl.btpwfi 7 tn 
pbn' qwmwp4 wpqqfihprr h wn pbph pphpl!: "Upwfig w Jlmnwmpqmu pwpo­
pwgfihtl5qq-pg ~wfip pbn: 

~hnp).l qwu ttblJmpwqwfi uwppp, pbnfipw 4wu qwpuwqwqnp}lw llm­
tuwqpw~ Phnl! l.llhtnp t hWUWU}Wtnwutuwfip ubtuwfipqu}:l 4wti ubpbfiwjp 
hqnpntJlJWfiJ!: 

bpb tugmu pnqfitl.mu t pbnfiwJpu wfignui, nptnhq Uihtnp t wztuwtnbfi 
ubphfiwfihp, WUIW wfiguwfi fitl.wqwqntjfi tWJfintpjlltUJ! l.llhtnp t tlt!ip WJil Ub­
J2bfiwjp qwu qwpuwl.l]ltwJfimpJwfir!' qmuwpw~ 0,8 u: 

IumgJ! UJfihwu qnwfi hwpw4}lg mwpw~mpJmfimu pnqfiqmu t 3,5x3,5 u 
wqwtn mwpwbntpjntfi ubphfiwfihpp uwfihphpu hwuwp: 

bph qwpuw4}1 4wJntfintpJntlif! pfii_-Pfii. UIWtntiwnuhpntl. qwuqw~ t hw­
pmgmu, WU}W hwpw4}lg wpqqhpl! \}wlllnui bfi ppwp Ulltfi.q pbiP up2ngntl.: U­
nwfiofiwUihu ntzwqllp Ulhtnp t tltfibt qwpuwljfibpp WDW2pfi Ubq-bpljnt zwp­
pbpJ! qwqU:btllU: 

PwpMwfi, pbnfiwpwt}tuwfi wztuwmwfipfihpJ! qwtnwphtlm 4nqllfiw4}1 
wfiowfig fibpqwJntpjntfil! Uibtnp t pwgwnltil: 
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bph J:ugh.pmu oqp zwp<hiwfi wpwqntpJntfil! wfigfimu t 111/qplj-pg, WUJ.W 
WJI]lnh.Jt pWpOUWfi-phnfiWJ)WtPUWfi wzjuwmwfipfih.p ~h.fi ljWmWpntU: 

lTWJlllljWfig qrnjuwqpntU{! tth.lJmpwljwfi wupwpap~fih.pp, qwpuwljwqn­
pp~fihpp up2ngnq, pfi~UJ.h.u fiwh fipwfig pwpapwgntUJ! .P~wgwb" tthlJmpwtwu­
UJ.hp qrnJ:uhtnt, uph.ppp npwljg ummqhtm h WJL fiUJ.wmwljfih.pnlJ. juumpq wp­
qhtlJ.mu t: tthlJmpwljwfi zwpdwup2ngfih.pp wpwqntpJmfig 2.UJ.hmp t qhpw­
qwfigp' pwljmu 8,5 lju/owu, qlluwlJ.np wfigmufihpntu h hhfiwhwppwljfih.pntu' 
51!11/owu, J:ughpntu' 3 lju/dwu-pg: 

3°-pg wlJ.h.t ph.pmpJwfi l@w tthlJmpwljwfi wupwpapm UJ.h.mp t mhqw­
tlrntuP phnJ! h.mgfipwgpnq, npUJ.huqp WJfi ~ljnpgfip ljwJmfintpJntfig: Cfipwgpp 
ctwuwfiwq tthqmpwwupwpapw h.qwfip pwpapntpJmfig hwmwqpg UJ.h.mp t 
W.fip 20-25 uu n~ UJ.Wqwu: PhnJ! pwpapwgfihtm h P2hgfih.tnt dwuwfiwq mh.­
.qpg zwpdlJ.ht w pmJtwmplJ.mu: 

Uwnfiwpwfip wzJ:uwlllllllfihpJ! UJ.h.inp t WUJ.Whnqqwc} 1Pfihfi UJ.W.ZIDUJ.W­
fiwljwfi hwqmumnq h ljnzpqfih.pnq: 

unp uh.qnfipfi UJ.tnntqpWfi2wph.qh.fiwJpfi uwnfiwpwfiwJpfi mfimh.umpJwfi 
fiwtuwUJ.wmpwumuwfi hwpgh.pg pfifiwpljlJ.hL hfi hwuwUJ.wmwujuwfi qllumu: 
UwljwJfi tqWhUJ.wfiuwfi gfipwgpmu hu UJ.hmp t wuh.fi up2ng ah.np wnfih.L np­
tqh.uqp J:ugh.pg, UP2Wfigpfih.pg, uwpnwqnpntufih.p(! tqwhqh.fi uwpmp, uwfiptw­
pwfiwqwfi .p~wguwfi hfipwpqqwb" fiumzfihpg wfiup2WUJ.hu wnwfiafiwgqhfi h 
n~fi~wgqhfi J!fiqmfiqwb" qwpqnq: 
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npo.n.yKTOB. llep. c oeHrepcKoro. M.: JlerKaH H rrumeoaH npoMbiiiDieH 
HOCTh. 1981. 
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