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18 <wUJwlfnufObp .: 1111111111/mtfObp 19 

-< U fTJ U r./Jl.Nfl.,UP I ';ti =lfw!lzO (lfwL) 

711 =gftOl.j 

Uftpwqqw1ftli hwUJwlfnuflibp ,, 
" =umljnu ,., ' 

=gbfuftmuft wuwft6w0 

Arg = wpqftOftO " =op 

c =witjuwitftO ·'I'· =tfft01li itOlfbfl! 

Ca =/.jwfgftmtf . ·II J F ( fiJ"'l-ffe) =pplfw11bwbpqbOww1ftO pwrzwOpw01mp 

CaC03 = /.jwfgftmtift ljwppnOww II Z1" (1rtNJ =tfft ljpnqp w tf 

Cd = /.jW1Jtfjlmtf <CM =Com Cob Mfr {bqftUJwwgnpbOft /.jmlflbpft uft1nu) 

Cl =pfnp /)fD =Dark Firm Dry (,mp, ljnzw, tfmq tfjlu) 

Cu = UJ1zftOd nos (tfOuJ =tfwpub!lz opqwOwljwO 01mpbp 

Cys = gftuwftO(gftu) n.YF (tf<fif) =tfwpub!lz hmtf pwrzwOpw01mp 

Fe =bpljwp I JXL (tf<ti) =tfwpub!lz hmtf 6wpUJ 

H =2pwitft0 /JXP (tf<0) =tfwpub!lz hmtf UJPnmbftO 

H10 =2fllP /TM =ljwp · Onptfwlfnplf wit f!Ulll 6wpUJft 

Hg =u01Jft/.j FTU =wpmwlJPlfmz .'pbptfbOwft pwOwljft gmgwOft2 

His =hftuwftIJftO (hftu) GE =hwtfwjuwnO tobpqftw (gross energy) 

Jle =ftqnfbJgftO {ftqnf.) DE(ifuc) =tfwpub!lz tobpqftw (digestible energy) 

J = }lll] "r2cJ =2bptfwplllWIJJ1WUJlft tobpqftw 

Leu =1b1gftO (Lb1.} i:·rcJ =tObpqftw 

Lus =lftqft {j ( !lzq.) k =tjmjuwOwljw1ftO tobpqftw1ft oqwwqnpittfwO qnp-

Mb =tfn!lJp1JbO itwljftg 

Met =tfbpftnOftO (tfbp.) kr =6wpUJw/.jmwwljtfwO t.ftnjuwOwljw1ftO tobpqftw1ft 

Mg =tfwqObqftmtf oqwwqnpittfwO qnpitwljftg (UCrl <Pct) 

Mn =tfwOqwO kg(ljq) = /.jftfnqpwtf 

N =wqnw kg = w6ft t.ftnjuwOwljw1ftO tobpqftwJft oqwwqnpittfwO 

Na =Owwpftmtf qnpitwljftg (UC/<Pcg) 

NaCl =Owwpftmtift pfnpft1J kK =hrzftmp1wO f!Upwgpft WUJWlmlftfwO t.ftnjuwOwljw1ftO 

nXP(o<0) =oqwwqnpitlfnrz hnur UJPnmbftO tobpqftw1J1 oqwwqnpittfwO qnpitwljftg (UCKl<PcJ 

0 =pplf witftO k1 =ljwpOwqn1wgtfwO t.ftnjuwOwljw1ftO tobpqftw1ft 
p =.'pnu.'pnp oqwwqnpittfwO qnpitwljftg (UC/<Pc1) 

s =ititmtfp km =ljbOuwUJWhUJwOtfwO t.ftnjuwOwljw1ftO tobpqftwJft 

Se =ub1b0 oqwwqnpittfwO qnpin.J.11.jftg (UC11/<Pc11J 

Thr =wpbnOftO(wpb.) kp =UJPnmbftOft ljmwwljtfwO t.ftnjuwOwljw1ftO 

Trp =wpftUJmn.'pwO (wpftUJ.} tobpqftw1ft oqwwqnpittfwO qnpitwljftg (UC/<Pcp) 
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ME (<Pl:) 

MMA 

NDF (:;>'J.ffe) 

NE(lfl:) 
NEL (Llfl:) 
OFU (t.[CJU) 

q 
PSE 

UDP 

VQOSC 

XA (<.U) 

XF (<.ffe) 

XL (<.75) 

XP (<.fTJ) 

XS(<.O) 

XX(UUU) 
XZ(C) 

Uluu 

uuu 
<.!: 

{j 

(jf2 

UCJ<P 
Uif(UE) 

o<. fTJ 

ljq 

ljS! 

ffe'J.ffe 

ljCJw1 

<.wUJwlfnuffibp 

=tjmjuwOwljw1ftO tobpqftw 

= Mastitis - Metritis- Agalaktie 

(tfwumftm-tfbwpftm-wqw1wljmftw) 

=2.bqnp I]bmbpqbOww1ftO pwrzwOpw01mp 

= tfwpmp tobpqftw 

=t_wljmwgftw1ft tfwpmp Uibpqftw 

=lfwpuwljft ljbpwtfftwlfnp 

=Uibpqftw1ft 1mpwglf b!ftmp1mO!J 
=Pale Soft Exudotive (qmuwm, tjlwtjmzlj, ppwifi tiftu) 

=undegradabfe Protein (ljmpft2.mtI 2_0blJJ2lfnrz 

UJPnmbftO} 

=opqwuwljwO 01mpbpft 1mpwgnztf1J 

pwrzwupw01mpft brzwuwljnlf 

=hmtf tfnjuftp 

= hmtf pwrzwilpwu1mp 

= hmtf owpllf 

= hmtf UJPntnbftO 

= hmtf OU[W 

= wOwqnm tfqlfw<)pw1ftO 01mpbp 

=1wpwp 

<w1bpbti hwUJwtfnuitibp 

=tfwOptwpwOwljwO jutfnptfwu 01mpbp 

=wuwqnw tfqlfw<)pw;ftO 01mpbp 

=hwtfwjuwnu tubpqftw 

=qpwtf 

=ljbOI]wOft qwOqlfwO

=wOwpww ljwpft tjlnjuwpftuft2 

=tiftpwqqw;ftO tiftwlfnp 

=oqmwqnpO-lfnrz hmtf UJPIIWbftO 

=lfft1nqpwtf 

= ljft1n2nm1 

=pplfwIJbmbpqbOcnw;ftO pwrzwOpwO;mp 

=lfft1nlJw1npftw 
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.:o =hnuf OU[W 

=t}ltnp 

ti' =pwnwljmuft tfbmp 

tr' =funpwuwpIJ tfbmp 
,,,, =tift!ftqpwtf 

11.V =tfbqwpnm1 

'"''' =tfftljpnqpwtf 

1li =tift!ft!ftmp 
1/>f.· =1/mjuwOwljw1ftO tobpqftw 
1(l1[/ =lfwpuwljft ljbpwtfftwlfnp 
l1ffJ[f =ljbuuwUJWhUJwOtfw{i wuhpwdb2mmpjmO 

1Wu =tfwpub!ft opqwOwljwO 01mpbp 
,r.; ·tS =tfwpub!ft hmtf owpllj 

1r.;ril- =tfwpub!ft hmtf pwrzwOpw01mp 
,,., ff} =tfwpub!ft hmtf UJP11tnbft0 

uut: =tfwpub!ft tobpqftw 

lll/<. =wqnmft ljmpft.Jw1ftO hw2lfblf2ftn 
{; =1wpwp 
:.Ju =,mp 01mp 
.;ti =hmtfowpUJ 

.:Lr =hnnf tfnjuftp 

.;e =hmtf pwrzwOpw01mp 

..: fTJ =hnttf UJP11Wbft{i 
{fl: =tfwpmp tobpqftw 

Llfl: =1wljmwgftw1ft tfwpmp Uibpqftw 

I: =tobpqftw 
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<!,wJwumwfip <!.wfipw111hmntpJmfimu ppw4wCiwgljwb wqpwpwjpCi 
pwpht}lntumufihpjl WflI}JntfipntU Uhp hp4pp qjntqwmfimhumpJWfi wn2L bwnw
gwfi finp lufiqppfihp, WJI} ptlmu' wnw2w4np mhtufintnqpwfihpp fihpqpntil{!: 
liJu wnmuntJ. wnwfiofiwhwmmq hhtnwppppntpJntfi t GhplJ.wJwgfimu qhpuw
fiwgp qjlmfiw4wlifihp l.'1-mpump L. lf."4.pmuwfip hhqpfiw4wa qpPl'lI!, npI! 
GtJ.Ppqwa t qjntqwmCimtuw4wfi l.J.hCiqwCi!lfihpjl L. pni_ntGCihpp l.J.hpwl.J.puwfi mq
qntpJwUp l.J.wmwp4wa CinpwqmJCi qpmwqwfi mumuCiwuppntpJmGGhppfi: 

\.f.hp2}1Ci mwufiwUJW4ntU: btlfln111wJ!l up zwpp hpl.J.pfihpmu, hwm4w
UJ.bU Q.hpuwfipwJmU:, tWJfi l.J.jlpwnmu t umwght finpuwljnptJ.wa lJ.hpwlJ.pU:wfi 
hwuwlJ.wpq{!: Q.ppmu hhqpCiwlJ.CihpI! Ghp\jwJwgpht hfi WJI} hwuwljwpqp 
ljwphnpwqmJCi ulJ.qpntfi{lfihp{!, npnfip hGwpwtJ.npmpJntfi hfi I!fiohnmu wnwtJ.ht 
6zqppm 4wquwqhp111ht lJ.bCiqwfipGhp!l L. pni_mlifibp!l lJ.hllw4pntU:{!, \lfim L w-
111whntJ.mu t UpbpwmljmpJWfi pwpop uwlJ.wpqwlJ.: lijfi ppwlJ.wfiwgtJ.mu t {!Utn 
lJ.hCiqwfipfihpjl mhuwlJ.11, uhnp, hwuwl.J.P, ~jlqpntnqjlwljwfi tJ.j16wl.J.P L uphpwm
ljntpJwfi uwljwpqwl.J.P, opqwfipqujl 4hGuwppil!lwlJ.wfi wnwG6GwhwmqmpJntfi
Ghpp: 

q_PPPI! ni. ujlwJfi oqmwljwp t qjlmGwlJ.wGGhpjl L. muwfinqfihpjl hwuwp, 
WJtL. 4oqfi!l :PhpU:hpCihp!lfi bwGnpwfiwt qJmqwmGmhuwlJ.wG lJ.hCiqwGjlGbp\1 4h
pw4pliw(i dwuwfiwlJ.wqjlg UhpnqCihppfi L. 4hpwptnwqpntpjwG mhtuCintnq_j1w
Gbppfi: 

lvnppCi zCinphwljwtntpJntCi hu hwJmCimu Q.bpuwfipwjp "4.wjhhGz
mh:Pwfip hwU:wtuwpwfijl UJ.PTI.'phunp, qn4mnp ~bpphpm CmpbphLllfi , npp w-

2wlJ.gmpJWUp 4wquwlJ.bp111tJ.bg qppp hwJbpbCi m111wqpmpJntfi{!: PCii.UJ.bu Ciwh 
qppjl flWpquwfipi_GbppG L. pntnp fipwCig, m{J2bp uwuCiw4gbt bu m111wqpuwfi 
wztuwmwCipCibpjlfi : 

~wunqtJ.wa hu, np hbmwqwJmU: fiuwCiwmj1111 WJL CiwtuwobnGntpJmfi
Gbp L.u ljj1pw4wGwgtJ.bG, npnCip oqmwqwp lJ.LllfibCi L muwGnqGhpp, h qnpafiw-
4wu qJmqwtnGmbuntpJWUp qpwqtJ.nq uwpq4wGg hwuwp: 

<!.wJwumwfip <!.wfipw111bmmpJwl.l 
qjmqwtnfitnbumpJWfi UUJl:uWf!Wp' 

'1-. lnpjw(i 
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1'wlu4P.fi tunphpqwJpfi hwfipw111bmmpJmfifihpmu C}JntqwmfimhumpJwfi 

1llq1wt.Pntuuwfi h uht}lwl.J.wGwzlinphuwfi wpl}Jmfipmu hpuwfiwtJ.npw111bu t}lntu-
1jt.1 bfi npw4wl.J.wfi 111whwfi2Cihp{! qJmqwmlimhuwl.J.wfi U:wufiwqhmfihpp fi{!
lpuU1U:wup: 1'wfu4pfimu qJmqwmlimhumpJwfi 4wquwl.J.hpUJ.mU:fi m qh4wtJ.w
p11uHi ppwl.J.wfiwgtJ.mu tp upwJfi mhuwl.J.wfi-qpmwl.J.wfinphfi' tunznp wpmw-
1111mpjntfifihpp UJ.WhUJfi2fihpjlfi hUJUWUJ.WUlUJUluUJfi : UJlfii.qbn lllJUOp Upgmfiw4 
llJlllll.WtnfiU1humpJwfi ntnpmmu wfihpwdbzm hfi uba ptJ.ntJ. npwl.J.Jwt uwufiw

ql..mfihp: 
<!,wztlli wnfihtntl. qJnuiwmfimhumpJwfi pfiwqwtJ.wnjl uwufiwqbmfihppfi 

tihp4wJwgtJ.nq Gnp UJ.Whwfi2Ghp{!' Gwfu4jlfi funphpqwJjlfi hwfipw111hmmpJmfi
lihpjl qJmqwmfimhuwl.J.wfi hwliwtuwpwfifihpmu {!fiqmfitJ.ht t mumguwfi hpl.J.
mump6wfi hwuwl.J.wpq' hpufil\htntl. wphumwhtl.pn111w4wfi hp4pfihpj1 t.Pnpop 
tjpw: Ot4pwjlfiwJp, fl.muwumwfip, 'l.wqwtuumwfip h <!.wpwtJ.wJjlfi lml{4wujl 
t1Jmqwmfimhuwl.J.wfi hwuwtuwpwfifihpJ! umwfiofibt hfi "4.wJhhGzmh.'pwfip 4.P
pwnwl.J.wfi qpmntpJmfiCihpp hwuwtuwpwGjl «liqpwpwJjlCi uhfih2uhGpj1» ujl-

2wqqwJpfi mumufiwl.J.wfi l.J.mpu{!: 
DAAD h GTZ uj12wqqwJj1Ci apwqphpjl zp2wfiwl.J.Ghpmu WJI} hpl.J.pCihpmu 

[1pwl.J.wfiwgtJ.mu hfi mumufiwqwfi pwphtllntumuCihp, 111wmpwumtJ.mu mumu
tiw4wfi Gjntphp, pGi_UJ.hU opjlfiwl.J. qJmqwmCimhuwl.J.wfi 4hCiqwfipCihpjl l.J.hpw

ljpuwCi{! CitUiptJ.wb WJU qwuwqjlpp[!: 
UnwCi6Gwhwmm4 zGnphwl.J.wtntpJntCi hu hwJmfimu pntnP uwufiwqhm

Cibppfi WJU qppp umbqWwfi hwuwp. 111fln.'phunp, rµi4mnp LbnGwpJ} '1-mpum{! 
L qnl.J.ump lfwpqpm "4.jlmuwfi{! uzw4hL hfi wnw2}1Ci ohnwqjlpJ! qhpuwCihphCi 
thqtJ.ntJ.: '1-pwfi hhmhht t 111rn.'phunp, qn4mnp lllpnt}nqpml):l. uzw4ntu{! (Umupp 

wqqwJjlfi 111hmwl.J.wfi qJntqwmCimhuw4wG hwilwtuwpwCi), L l\hp2w111hu nm
ubphCi tbqt}ntl awtlwtmG uzw4mU:Ci m tJ.hp2Gw4wCi luupwqpmUJ:! 111pn.'phunp, 
qn4mnp t>pwmnq):l.Cip 4nqul1g (Otl.J.pwpGwJjl wqqwJ):l.Ci qJmqwmGmtuw4wCi 
hwU:wtuwpwG): ~wJbpbfi thqtlntl pwpquwfimpJntliD umwfiofiht hfi uirm~. 
3 m.Q.. lfwpuwpjwfi{!, rµig. \.f..U.UppwhwuJwfi{!, UJ.Pn.'p. C.U .'GhpupuJwUI! h 

q.q. qn4mnp U.<!,.~nt}hwfifipuJWfil} : 
liJU qjlpJ:! hfiwpwqnpntpjntfi t mwt'1u wpwq jntpwgfiht qJntqwmGmhuw-

4wCi 4huqwCipfihpjl 4hpw4puwfi dwuwCiwl.J.w4}1g utpnqfihpJ:! h qpwfip Ghpqfiht 
qnpbfiwl.J.wfi qJmqwmfimhumpJWU uh2: Q.jlpp{! CiwL oqmwl.J.wp mhqhl.J.wmm t , 
np[! 111wmwutuwfi t mwLJiu lunznp L. U:wCip t112tpwtJ.np wCiwumfifihpp, tunqhpp 

L pni_mGCibpp 4tpwl.J.puwfiI! tJ.hpwphpnq zwm hwpghpjl: 



24 'GwjuwpwG 

bu tlumwh bu, np wJu qppp hpwmwpw4owuu owuCiwltgwa pntnp owu

CiwqbmCibpp GuiwmwLtG t, np WJU oqmwqnpGnfJ.Cibpp LWJU zp2wuw4 qmCip: 

q_PPP pntl_wG11wLtwJpG pGCiwp4moCitpu 4Gzwuw4tu, np qpppu twLtwG w-
4wu11 t Citp11Gmo ~wJwumwCimo <umTJ.wmCimtuw4wu LtturiwupCitpp 4tpw
qpowG pwpbtwtltiwu qnpamo: 

uipn~bunp, 11nLtmnp ~bppbpm Cmpbpbt 

1 
1.1. 2nri LIJntf} 

1.2. 1mu untutiri 

1.3. 1mu Li.irinmbpu 

1.4. 1mu 6wriut 

1.5. 1mu ~W'l.WU~WUJnL~ 

1.6. Uuwqnm uqlj_w6.QwJtiu uJm~b(l 
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lituqwCipGbpp opzm 1.J.bpwt.wuwG hwuwp wGhpwctbzm t puwGwt 1.J.bpmu 

uGGqwpwp h 1.J.bGuwqwG WJL 1.J.wpLnpmpJmG mGbgnq GJmpbpp UJ.wpmGwl.J.mp
JntGJ!: lrbpmu ui.wpmGwl.J.t{nq inr GJntI'% hmu i.qpnmbpGJ!, hmu owpi.qJ!, hmu 
pwqwGpwGJillflJ!, wGwqnm uqt{wa12wJpG UJntpbpJ! L. hmu untuppJ! npnzmu bG 
twpnpwmnp wGwt.Pqp J!Gpwg12mu: 

lrbpp hbmwqnmuwG ctwuwGwl.J. uGGqwGJmpbpp Jntpw12wGlJmp tuupp 
hwuwp 1.J.ppwnmu bG wGwt.Pqp hwmmq ubpnqGbp (Gq.1): 

libpp wGwt.Pqp J!Gpwg12mu wGUJ.wJowG npnzt{mu t inp GJmpp L. 2PP ui.w
pmGwl.J.mpJmGJ!: 

ilpUJ.buqp 1.J.bpJ! hwugtijl OI}WifiP tijlowqp, WJU Gwtuwui.tu uwGpwgGbtmg 
hbmn 4 ctwu inpwgGmu bG 103°C-mu: UJ11UJ.WJUwGGbpmu2PP hbm gGqmu bG 
GwL. gwapwuntbl.J.mtwJpG owpui.wppmGhpJ! (qwpwqwppm, 12wgwtuw1313m, 
i.qpntqpnGwppm, 1.J.wpGwppm L. WJtG), wunGpwl.J.l!. utqppmGbpJ! L. WJL Gjntpbp: 
Ul.J.qpGwqwG qwGqt{wap L. pwgwpowq illP GJmpp qwGqt{wap up2L. tqwa 
mwpptpmpJmUJ! 1.J.nit{ntu t ]unGwt{wama 2mp: 

.t.wmlJl.J.1!, WLJlllPI! L. WlJlWIJ.W9WJpG WJl WpUlWI}PWGpGbp unt{npwpwp ill
pwgGmu bG 130°C UJ.WJUWGGbjllltU' bpl.J.m ctwu: Pwpop ]unGwt{ntpJWUp ljb
pwmtuwljGhpl! (1.J.bpp L. zw12wpp 6wl.J.Gqbq, 1.J.wptnn:PlJL h WJLG) inpwgGmu bG 
t{wl.J.mmuwJpG ui.whwpwGmu' 80-85°C L. 133 qlllw 6GzuwG UJ.WJUwGGhrmu: 
~npwguwG mLnqmpJntGJ! npnztln~u t qwGqt{wap hwumwmmG Gpzp hwuGbtm 
ctwuwGwq: ~np Gjntfll! pwqljwgwa t opqwGwqwG L. wGopqwGwljwG pw
IlWllPWUwutppg: 

1.2. ~nul llntuflfl 
li:bpmu tuGopqwGwl.J.wG PWilWllPWOWubpp UJ.WpmGwljntpjntU{! nrnzt(mu 

t tjmpowhGngmu I}PWGg Gumz!! 550°C-mu WJPhtm up2ngnt{: lijq qbUJ.12mU 
wJpt{mu bG opqwGwl.J.wG GJmpbpf!, npnGp hpuGwl.J.wGmu pwql.J.wgwa tG wa
]uwaGpg, pulj wGopqwGwl.J.wG PWillUllPWOWUbpf! t{bpwat{mu tG uGwgnpqp L. 
1.J.nitlntu hmu un]upp: ~np UJntpp h hmu untupp qwGqt{waGbpp mwppbpntpJnt
Gf! 1.J.nitlntU t 1.J.bpp opqwGwqwG GJmp: <!.mu untupmu, pwgp 1.J.bpp ubtjlwljwG 
wGopqwGwl.J.wG UJmpbppg, (iwpnq b(i i.qwpmGwl.J.t{hL GwL wGopqwGwqwG 
tuwnGmpqGbp ( wt{wq, 1.J.wt{ L. WJLG): 

.:mu cfnjuftp 

c:. 
-"' >=> 

s ~ 
3 ~ 
c" 3 
='.:. = "' 3 

= -"' >=> 

" = 5 
1 
3" 
c" 
= 
3 
~ 
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1.3. ~nul U111nml:if1Ci 

~mu lllPDU1b.pGp uiwpmGwljmpJntfi[! npnztJ.mu t 4Jbtqwl.P uh1mqntJ., npp 
{!Gpwgpmu UUill2[! u2wtimu b.fi tutim aO-Upwljwfi pptJ.nt{: lijq dwuwfiwlj PWJ
pwjtJ.mu b.fi opqwGwljwG GJmphp[!, L wunGpwljp mb.upntl wG2wmqntt.l t Gum
zmu uiwpmGwljtJ.nri wqnm(!, np{! up.wGmu t fJPtl.ti. hb.m: L,umzp uwnb.gnuipg 
hhmn wunGpwljG wGhpwdh2U1 t pnpbt MupwljwG fJfJtlti tntDntJPP uh2: fcTIJl\P 
wql:qgm4l! pnpmu hG L flPWGntl npn2mu lJ.wuitJ.wa wqnmp vwfiwlj[!: .2wup np 
uuitimwlJ.mg{! uiwpmGwJ.imu t 16 % wqnm, mump ljhp)l. uh2 UJ.tupmGwltqnq 
hmu ll!Plltnb}lG[! hw2tJ.wp4mu hG wqnmjl pwGwlJ.l! 6,25 qnpawJ.igntJ. pwquw
lllwmljhtm t.l)l.2ngntJ.: 4bpp hmu uummb.jlG[!, pwgjl jluJ.iwljwG utajlmw4mgpg, 
UllliPntGwljmu t GwL wqntnwjpG WJL upwgmf}JillUUhp' wupqGhp, wqwm 
wupGwppmGhp L UlJtfi: 

1.4. =lnLLl ~W(llll 

<!,mu 6wpUj[! ljb.pp fiilmzpg bpb.pnq uqqwa qwGqqwaG t: 0.wpUj[! hw6wfu 

wG2wmmu bG bplJ.tptitbfJb.pnq, op}l tlb2 tmOtJ.mu b.G owpuihp{! {b.nwqt}1ghppq
Ghp{!), PUlUjbU GwL fub.dhp{! h unub.p[! (npnfip 1.jbfiqwupGbpfl ljnqutig i_hG Jill
pwgqmu): "-ltp2)1.GGb.pu tumn)l. L 4wGww ut2 UjWpmfiwlJ.qnq OWpUjb.pmu hwu
Gmu b.G upGi_L 20-40 % : up zwpp J.ib.pwmbuwljGl:qmtu 6Wfl\11hp}l wG2wmm

U[! hfiwpwtJ.nfl t utiwJG ppqwJtiG h)l.qpnUiajJ.g hhmn, pwfijl op flllWGgmu l'iw{l
UjhpG wui.p.mfl.tJ.wa b.G Ujpnmb.)l.GwJpfi fJW'lUJGpp ub2 (ljwpfiwtlpbppfihp, lnp 
tuunpwufiJ.ib.p, tnUJlJ.mg12): 

1.5. ~nLLl pwqwCipwCiJnLp 

4hpp WJU pWflLU11JlLUUWU[! hpupbpmU h ppmfihpoul 2_lnt04_nq UlJU UUUJ

gnpqfi t , Of!{! w Ujllipmfiwljmu ll!PllU1hjlG, OWJ1Uj L uofupp (ghumtnqfihp, U{hG
mnqGbp L pmJu}l J.iwnmgqwap{! qwqunq WJL Gjntpb.p ): 

<!,mu pw11wGptuGJntPl1 pwriwqpwljwqt'i{! pwdwGtJ.mu t hp4m uwup: Unw-
2Pfi b.fipwpW'llllfllltuljwqup (~flfcT'i_hqn12 qmwuwuwjpfi f!W'lWfipwfijntp) l'ih2 
umfimu bG WJU Ujntpbp{!, npnGp \11WhUjWGtJ.mu b.fi qmwuwup i_bqn12 LillOnlJ
pmt'i hnwgGbUiu (hbtl}lgtunqnqGtpjl, gtunqnajl. h tl1qG}1Gjl qmuwp{!): t>u4 
qU1wl'iwup fJpnt tmamwmu bnwgGb.tl1u llGmt'i b.fi gtumtnq[! L LJ1qG}1G{!, npoGp 
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l.1 ljwqunui bG bpl.J.pnpri bGpwpWIJ.lllflllUJl.J.tuqU{!' pfH{tuqU1UJUUJUUljpG }3W'l_tuG

pwGjnt}3(! (fcTE2fcT): bpb fcTE2fcT-G unugmgpl hpruinUiql\P 72 %-wGng ab"tlpwlJ.wG 

ppt{ml., WUjlU lJ.Ufiw upwjG UiqGpG{!: 

1.6. UCiwqnm LlqqwoewJflCi CiJnLpl:ip (UlJU) 

liJU opqwGwJ.i\llfi GjntfJhptifi lb.G UjWU11.jUJGmu nl hmu fJW'llUGfJtuGj illfJ[!, 
ni_ lt hmu owpui£! 4wu hmu ll!PnU1b.l1Gl!: UUU bCi zw12wp[!, outwfi, ghunqnq

Gbpjl L hbu}lgbunqnqfibpp llJnLPUJlntJa pw'lwrwwilwub.p[!, opqwfiwljwfi ppm
Gbp{! L UlJl Gjntpb.p, WJL 1.J.bpUj. pntnp wafuw2php{! (pwgwnntfJJUIUp fJW'l_UJG-

pwGjntp}l) L opqwGw4LUG ppmfibpj!: · 
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2.1. UCHil}WflWfl fiJnLpl:ifl~ llwnul:i t~nLpJnLfiO 
ll fit noon LllO 

lthGqwGP,Gt pp. 4nriup.g oquiwqnpDqwo l{hp[! :ptpuhfimfihpp lt f)pmfihpp, 
!1GiUJ.hu fiwt. uwpunriwljw fi majlmu hwuwl{tgmf}Jwup qnp<'>m11hufiptfitpfl oq
limJ:lJWUp uipnhqmu t npnzwljp. ljwnmgqwapwJflG uflwgmpJmfiGhpfl: QGq 
n[1mU:, n2 IBM 2Wiftnt.l hG Jmpwgqmu ljhpfl hbm opqwGflqu umwo ufifiqwpwp 
liJntf)hp[!, npnfig ufl uwu[! opqw Gflqupg wpmwfmpqmu t l{qwGpfl htui: 

Uflw itnp ctwuwfiw4whwm4.womu (uP.2P.fi hwzt.ln4 utlj opmu) oqmw
qnpo4.wo 4tpp. h 4qwCipp hbm wpmwpnpqwil npnzw4ti uGfiqwCiJmptpp mwp
pbpntflJlllG[! uwpuqnq (hwuwCihtli) UUUJ}WUjntJ)p pwfiwq(i t: lfwpu4.wo 
ufiGqwfiJmpbpfl hwpwpbpntf)Jntfi[! mpqwo 4t pmu UJ.Wpmfiw4t{wo uGGqwpwp 
liJntpbppCi wGqwGmu bG uwpuhtlintpjwG qnpilwlJ.pg (lfq.): lfwpubtlintf}JntfiQ 
t1wpb!li t npnzbt pCi2Uitu 4tpwpwdGfl pnt_np opqwGw4wG GJmptpfl, WJGUihu tt 
11pw wnwCiopfi uGfiqwGJmpt pp hwuwp: 

lf <l-= (oqmwqnpot(wo qbpJ! uGG11wGJmphp - 4riwfipJ! hbm wpmwpnpitwo uGGqwGJmpbp) · I OO% : 
oqmwqnpot(wb qhp}l uuu11wGJmphf1 

OpftOwlj 1. Oqmwqnpbt{wb ljtpmu tqht t 1526 q ::>u, 411.wGpp. htm wpmw
pnptfbt t 234 q ::>u: 

~np Ujntpp uwputttimpjw G qnpihulJPgl!· 
[(1526 - 234) : 1526] · JOO = 84,67 %: 

OpftOwlj 2. Oqmwqnpbt{wa 4tpmu tritt t 45 q hmu 6wpUJ., npp.g 411.wGpfl htm 
wpmwpnpt{t 1 t 18 q: 

.<.mu 6wpt1lP uwpuhtlimpJwG qnpbwljflgl!. [(45 - 18 ) : 45) · 100 = 60,0 %: 

UfifiqwfiJmpbpp uwpubUintpJntfi[! 4wtml.wa t ljtGqwGm mtuw4p.g h hw
uwljpg, ljbpp ppuflw4wfi ljwqupg, ljtpw4pt1wG hwuwp qpw fiwtuwUiwm
pwuuiuwfi triwuw4pg, 4tpw4puwG uw4wpqw4p.g h WJL qnpbnCiGhppg: flpn-
6nri 1.jbGqw GpGbpf! GwtuwumwunpuGtpp. hwumljwpqp. wnqwJlllPJWG, pulj 
op.t pG m 6wqwpGhp[!. tw 4. qwpqwgwa ljmjp wajlpp zGnphp.tl wt{btli twt.l tG 
uwpunui hmu pwqwfipwfijntp[! lt hmu OWJ1Ul[!, pwG tunqhp[!: .<_wm4wUJ.hU 1.Pq
filJ.Gp pwpop UJ.WpmGwljmpJwup ljtpmu hmu pwqwG13wfiJmpp lllW[lntGw-
1.jmpJwG wi.tttwguwG qt uwmu ljtfiqwGp.Gtpp. unui Gt{wqmu t uGGqwGJmphpfl 
uwputwm13JmGn: 4:t pwpwctGmu pwqwGpwUJntpp pwpop tummpJntfi[! qct4w
pwgGmu t :pt putGuifibpp L. uwpunqwljwG mqm uwGptGtpp qnpbmGhntpJnt
GJ:!, flGm pwgwuwpwp t wqqmu uGGqwfiJmptpp uwm2tttimpJwfi t{pw: Unw-
2wfimu t , WJUUihu 4n2qwb, hmu pw11.wfipwfiJmpfl «P22WJpG t :j>tqurn: 
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l.ihpwmhuwljGbpjl hwmmlj u2wljmu1! pwph1wtJ.mu t 11PWCig uwpuhltinq:i
JillUI!: OpjlGwlj' aqnmI! GwmpjlmuwljwG hjlupmJ. ljwu wunGjlwljmJ. u2wltb1m 
wprumGpmu pwmwJt.Jmu t ghunqnqll hhm ttiqGjlGjl ljwum: PmJubpjl hwmjllj
Ghpjl L. uhpuhp)l uwpubltimJ:lJillUI} ljwphlti t qqwttinphG pwpopwgGht qpwGg 
uwGpwguwup, npmJ.hhmL. 2wm qhGqwGwmhuwljGbp pGwljwG hwmjlljwJ)lG 
ljbp"[! pwi.J.wpwp lwtJlni.J. lhG awumu: lrntajlm ljhp)l uwGpwgmuI! W wqqmu 
'1PW uwputttimJ:lJWU uwljwpqwlj)l i.J.pw, uwljWJU UU}WUlllillU t mmhltiillJ:lJWU 
pwpopwguwGI!: 

'.)npwguwu tri.wGwljni.J. ljhp)l uiwhwanJwguwG 11hU112mu ljwpL.npi.J.mu t 
2tpumJ:lJWG ntd)lu)l qhp"[!: l.ihp)l qhpmwpwguwG 11tU112mu (80°C-)lg pwpop 
2bpuwumj16wu) hmu uipnmhjlumu qnJwGmu t wG1mahtl1 u)lwgmpJmG, )lGljl 
hhmL.wGpni.J. 'lPW uwpubltimJ:lJillUI! 1.J.wmwGmu t: lJPCil'lhn lwtJlwi.J.np 2tpuw
u2wljmu1! hGwpwi.J.npmpJmG t mwttiu wljm)li.J.wgGht ljhpmu uiwpmuwlji.J.nri. 
wGgwGljwlti UJillJ:lbPI! L. 11PWGni.J. )lulj pwpopwgGht uwpuhltimpJmG"[!: UJull!bu, 
unJWJ)l mwpwgmuI! pGwt}lntumu t mp)luiu)lG)lG wpqh1wltnri. GJmJ:lhp"[!, npnGp 
qdi.J.wpwgGmu hG utajlmwljmg)l uwputttimpJntGI!: lrwpmn:}l)llti ht}lnttl[! pwpo
pwgGmu t qpwGmu wnljw ou1wJ)l uwpuhttimf1JillG[!: lrhpwpwdGmu mwppbp 
ljbpwmbuwljGhp)l "[!Gqqpljuwup ljwphlti t qqwltinphG wqqb1 uGGqwGJmphp)l 
uwpubltimpJwG i.J.pw: ilpL.t ljhpr ut2 gwap uwpuhltimpJWUp ljwu wGpwi.J.w
pwp pwGwljmpJWUp uGGqwGjntJ:lhp[! ljwpblti t wwgGbt WJl ljhpwmhuwljGh
pmu 11PWGg wn\jWJillf)JWUp, tiG1£! UUjWUUlillU t wupnri.2 ljhpwpwdG)l uGGqw
Gjmpbp)l uwpuhltimpJwG pwpopwguwG[!: 

lrhpjl uGGqwGJmpbpjl uwpubltimpJwG wumj16wGI! UjWJUWCiwtJ.nptJ.wa t 
GwL. ljhGqwujlGhp)l upbpwmi.J.mpJwG Illflflillf:lJWUp l.t uwljwpqwljni.J.: lrhp [!Ulll
phttiu wGhpwctt2m t hw21.J.ti wnGht llPWGmu UjwpmGwlji.J.nri. uGGqwGJmJ:lhp)l 
uwpuhttimJ:lJillU(!, pwGjl np oqmwqnpai.J.nri. 1np GJmpjl pwGwlj[! hGwpwi.J.np t n
pn2 1wt}lntl ljwpqwi.J.npbi: 11-w G2wGwljmu t, np ljhGqwGjlGhpjl UJ:lhpwmi.J.mp
JWG pwpopwguwG[! qmq[!Gpwg wGhpwctt2m t oqmwqnpab1 wtJ.hlti pwpop 
uwpuhttimJ:lJmG mGbgnq ljbp: ilpll}bu ljwunG, ttiwmwptip ljhG11wGtiGbp)l hwub
uwm' uwmri.w2)1 unm uGGqwGJmpbpr (pwgti tuJlctjlg l.t ljwpjlg) uwpubttimpJm
CiI! gwap t, i1Gl£! UjWJUWGwi.J.npi.J.wa t 'lPWGg opqwGrqumu uwpunriwljwG :pbp
ubGmGbp)l wGpwi.J.wpwp qnJwguwup: liwGptGbpti ljnqujlg uwpunqmpJwG 
pwpopwguwG wljm)li.J.mJ:lJmGG m umwunpuwwri.)lpwJ)lG mri.)lmu 'lPWGg 
pw2tui.J.wampJntUI} Lu ltwtutJ.wa bG ljbGqwGm hwuwlj)lg L ljbpwpwctG)l pGmJ
J:l)lg: 

lTwpunriwqwG mri.)lmu uGGqwGJmpbpjl Jmpwgmul} ljwtui.J.wa t qpwGg 
Gbpaamu)lg: l.ihGqwGm ltri.wGpmu uiwpmGwlji.J.mu bG wpmwa)lG (tqqnqbG) 
GJmpbp, npnGp opqwG)lqu)l ljnqu)lg 1bG JmpwgtJ.mu, L. GbpwajlG (tGflllqbG) 
GJmJ:lbp, npnGp hbnwgi.J.mu bG ljbGqwGm opqwGjlqutig ljqwGpti uti2ngmJ.: 
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4qwGpmu ll!WpmGwlji.J.nri. uGGqwGJmpbpti pwGwlj[! tuJlum mwmwGi.Jmu t 
11 n1wJuwGwtl_nptl_wa t qpwGg mbuwljni.J.: OptiGwlj' hmu J:lWflWGpwGJmpjl 
1\lllpubttimpJmG[! l.t qpw obqpmujlg qnJwgwa CiJmpbpjl GbpaamilD qphph 
1\lnuGuwu bu: UJ1Gl11bn ll!rnmt)luubpjl L. owpll!bPr Gbpab"Uwu gmgwur2D zi.um 
1111jl1LJ1 pwpop t, pwG WJfl UJmJ:lbpjl uwpubltimpjntUD: 

libpaamu!l npnztj_mu t hhmL.Jw1 pwGwoL.ml . 
ubpoomt.f =(oqwwqnpotjwo Uu - wpwwpnpt/wo Uu -
ubpwoftu Uu) I oqwwqnpotfwo Uu : 
u·wpunqmpJWU ll!Pllghul} ljwpblti t pwctwGht hbtnL.JWl pwqwqpjl~Ghpjl. 
- ljhpjl i.J.pw uttuwGj14w:Ptiqll4w4wG wqqhgmpJmG, 
- ljhpjl pwqwqpwljwqujl ptiutiwltwG-'.phpuhGmwJjlG hjlqpnltiq, 
- uwpunqwljwG mqm utilJpn:p1npwJJ1 hwuwljbgntpjwup ljhpJ1 uGGqwGJm-

pbpp uwpumu: 

lrbnh tJ.pw uhtuwCihlJwlihqhlJwlJwG wqnhgmp1mG: lrbpwljpuwG Dfipwg
pmu ljhpjl uwGpwgmu[! (awumu) L. J:lpntl_ pp2mul} uwpunqmpJwG pjlujlwljwG, 
:11L1puhGmwJtiG L. uwGptwpwGw4wG u1pnghuGhpjl GwtuGwljwG i.tim1G t: ilpn
<i1utm 'lhll}pmu utawGmu t 4hpjl uwljbphuD, npjl i.J.pw wqqmu hCi uwpunqw
l11uG hJmphp[! L. uwGptGbp[!: 11-w mbri.)1 t mGhGmu hjluGwljwGmu uwpunri.w
l1wG mri.m uljqpGw4wG pwctpGGbpmu (pbpwGp tunnn~, ljhpwljpwtlinri., umw-
1\1111u, jlulj pn~mGGbpjl unm' ljmGwnp, ul1wGwjjlG umwunpu): 

l.ihpp awutj_wantf)JWG wumjlowGD L. ppjl hhtn zwri.wtut.lhl!! ljwtui.J.wa t 
ltl1li11wGm mbuw4jlg: Ojlhp[! ujlGlL. ltmt mwm iwtl_ awumu hG ljhp[!: ilpnonqGh-
1'1'· DGrthwltwnwltD, lthPD ltmt hG mwttiu uwuwup awui.J.wa i.J.ti6wljmu, WJUill
hl1U1L. npn6w1m DGpwgpmu ljpljGwljjl awumu bG L. hwugGmu uwGpwguwG 
1uGhpwctt2m wumj16wGjl: Iunqhp[! lthPD awut1m hwuwp pjl~ dwuwGwlj hG 
1)wtuumu, Jrnlt pnlmGGhp[! phpwGjl tunnn~mu ljhpD ~bG uwGpwgGmu, uwljwJG 
t1u1Gwnpmu WJU hGpwpljtJ.mu t jlGmbGujli.J. uzwljuwG, tmlt uljwGwjpG umwunp
umu' uwGpwguwG, jlG~)lG Gll!wummu bG ljbpjl hbtn 4ntt mlj_wa 4wpap UJillJ:lh
PD (pwp, WU}Wljjl, wtj_wq): 

.2huhwywG-'.bbpubGmw1hG hhnnn1bg: IU-]!'1 ljwqumu, umwunpup, hGpw
umwunpuwJJlG qbqojl, uwr11ti hJmpmu L. wri.)lpGbpjl inpowpwqwGpmu ll!wpm
liwljtl_nri. ppmGbpG m :pbpubGmCihpD wqqmu bu uGGqjl i.J.pw. wpqJmGpmu ljhpjl 
uGGqwGJmpbpD hjlqpnltiqtJ.ntu bG uJ1G~l.t GbpMuwG bGpwljw tJ.bp2GwljwG UJnt
pbp qwnGwm, tUJujlGpG' ujlG~L. WJG GJmphflD, np mbupntl np qpwGp Ghpaa1tmu 
L1G: 

liwnunnwywG mnm uhynn:J>Jnnw1h hwuwl1bgmp1wup yhnh uGGnwG1m
pbph uwpumu : UGGqjl ljwqu)l t}lnt}lntumJ:lJntGD mhri.)1 t mGbGmu uwpunqw-
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ltwG m11m u[11.lp[mm[1l1 uwGptGbp[1 .'PbpubGmGbp[1 wq11bgmpJwup: lfwGptGbp[1 
wnwtlbtwqmJG ltbGuwpwGwltwG wltm[1tlmpJmG t 11[1mt.J.mu pmJL pptJ.wJ[1G L. 
pntJL h[1uGwJ[1G u[12wtlwJpmu, !}GI} npmu, npn!'.inqGbp[1 unm' Gwtuwumwunpu
Gbpmu, [1ult upwtumg umwunpu mGbgnq 1..ttG11wG[1Gbp[1 unm' hwum w11Ppw
J[1G pwctGmu: lfwGptGbpu uwuGwltgmu bG 1..ttG11wGm' ubtllwltwG '.pbpubGmGb
pntJ. zh[111pntl1qt11111 uGGqwGJmpbp[1 (gbunqnq, .'Plm1[1G L. WJtG) mwpptutmMwG 
UJpngbu[1G: 

l2muwl1wG p2[12Gbp[1 pwqwGr[1 mpnhmupg 11pwGgmu bqwb tl[lmwu[1G
GbpG wqwmt.J.nu.I bG, lmlt uwGptGbp[1 ltbGuwqnpbmGbntpJwG uG13wgpmu tutJ.b
twGmu t 11pwGg ltbGuwqwGqtJ.wO-u L. B tuup[1 tJ.[1mwu[1GGbp[1 u[1Gpbqu: '1-w 
ltbG11wG[1Gbp[1 opqwGpquG wuiwhnt.J.mu t tlmtuwGwltmrJwG hwuwp wGhpw
ctbzm ltbGuwpwGwltwG wltm[1tl Gjmpbpnt.J.: 

2.2. 'll11mnb~uub11 L. 1111wug 
t.flntuwDw4mf}JnLU [! 

f1Jpnmb/1uubp[J wu[1GwppmGbp[1g ltwqutjwo pwpopwtintbltmtwJpG upw
gmpJntGGbp bG: "lpnmb[1G[1 ub2 wupGwp13mGbp[1 hw2np11wltwGmpJmGu UJWJ
uwGwtJ.npl.J.wb t qbGbm[1ltnpbG: liJI} hbppwltwGm13JwG GmJG[1ult wGGzwG tjm
tlmtumpJmGG wq11mu t UJpnmbpGp :PmGltg[1wGbpp tJ.pw 1.twu wGhGwp t 11wpo
Gmu l}pwGg ppwltwGwgmul!: 

"lpnmb[1GGbpl} GJmrwtllntuwGwltmrJwG ctwuwGwlt 4wmwpmu bG mwp
pbp .'Pmfi4g[1wGbp: liJuuibu, npUJbu '.pbpubGm [1pw4wGwgGmu bG 4wmwtl1qw
mnp[1 .'PmG4gptu, [1u4 npu1bu nu4npGbpp, hnl}bpp, uwz4[1, utuqp, tl1bmmp[1, 
PPllP opqtuGw4wG uwmppg' UJtuzmuituGw4wG L. Gbgm4tuJpG .'PmG4gptu: 
lJPwctwuwGw4 11pwG12 up zwp12 hnpunGGbp[1 wt.imPt.J. lJbGmpnGGbp bG: gwgp 
WJI}. UJpnmbpGGbpu ubb l}bp bG tuw11mu u4wGw4wqu[1 ztupctn11w4tuG '.pmG4-
g[1tuJ[1L.4hG11wGm opqwGpqu[1 j11.lmGwJ[1G uituzmuiwGtlwilmr JwG qnpbmu: 

Uuj1GwppmGbpj1 4wnmgtJ.w0-11wJpG hpUJ2D lttuppnGw13pmGbpG bG, npnG
gmu 2Ptu0-GwJpG tumnul! tlmtutuppGtJ.wo t wupGwJ[1G tuupnt.J.: :bmGltg[1nGwt 
tu4m[1tl uu1pmtu4mgGbp{! 4wqut.J.wb bG upwJG wupGwppmGbppg, npnGgmu w
u[1CiwJt1G tumupu ltwppopu[1t tuup[1 G4wmuwup qmGtJ.mu t a-11pmpJtuUp: "lpn
mb[1GGbpmu 4wG h[1uGw4wGmu u[1wJG L-zwpJ2p wupGwppmGbp: 

UupGwppmGbpu mwppbpt.J.mu bG watuwO-GwJpG 211.PWJP bp4wpmpJwup 
L. 4wnmgtjwa12nt.J., j1Gzu1bu GwL. wotuw2pwbGwJpG '.pmG4gpnGwt tuupbp[1 (SH, 
NH2 L. WJtG) 011w4Gbpntl: Swpwgmuu 4wu 12t1u[1w4wG GJmpbp[1 wqribgmpJm-
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lip l1tupn11 t qqwtlmpbG tlmtuht uipnmb[1G[1 Gbpp[1G ltwnmgtJ.wO-pu: liJq uipngb
up L1n~t.J.mu t pGwtlmtumu (11bfiwmmpwg[1w), uGq npmu, upwtumg umwunp-
11mj 1.jbG11wG[1Gbp[1 unm wJG wqqmu t u1pnmbpG[1 uwputwmrJwG, [1ult npn!'.in11 
l1t1li11wG[1Gbpp unm' l}pw tmobtl1ntpJwG tJ.pw : 

Uu[1Gtuppmfibp[1 up UWU!} 1..twrn11 t u[1Gpbqt.J.bt ltbGqwGm opqwGpqumu' 
li.1mrwtllntuwfiwltmpjwG ufirwgpmu, WJL wupGwrrmGbppg 1.twu wupGwg-
1\tu(i up2ngntl, NH2 wu[1Gwtuupbpu rrt.J.[1G upwgGbtntJ.: UnwGopG wupfiwppm
!il1p wGuiwJtiwG uitmp t upwtumg umwun12unt.J. lthG11wGpGbpp opqwGpqu 
1\u1libG uGGqp hbm upwupG, npntJ.hbmL. 11pwfip GJntpwtJ.mtuwGwltm13JwG uG
puigJ)ntU WJL u[1wgmJ3jntGGbp[1g zbG u[1Gpbql{mu: liJl}UJpUp wupGwp13mfitpu 
1111,t.J.mu bG wfitllntuwppGbtl1: lJPwtumg umwunpuntl ltbGqwGpGbpp hwuwp 
1u!it.JmtuwppGbtl1 wupCiwppmGbp bG [1qnthJgpfiu, tbJ9pGu, tl1q[1Gu, ub13pnGpGu, 
:1Mil1twtwG[1Gu, mpbnGpfiu, mppuimn'.pwGu, t.J.wtl1Gt!, pult tunqbpp L. wnGbmGb-
1111 hwuwp · GwL. h[1um[111'1Gt! L. wpqpG[1G1r 

5pumpG, gpumbpG L. mppnqpG wupGwrrmGtpu upfipbqt.J.mu bG upwJG 
111t~pGw1313mGbp[19 L.11wuw1..twpq4mu bG npuibu lt[1uwtllntuwppGbtl1: IO-n(ntGGb
pj1 uwm11w2u lthpp hbm uihmp t umwGw GwL. qtl1g[1G: libGqwGpGbpp uwpuGp, 
1\pbppp L. ltbp[1 uui[1mwltmgGbpmu uiwpmGwltt.Jmu bG qqwtl1 pwGwltmrJwup 
1j1ujuwp[1Gbtl1 wu[1GwrrmGbp ' wtwGpG, uirntl1G, ubp[1G, wuuiwpwqpGwrrmG 
1, qummwupGwrrm: 

L,bpoomupg hbmn wupGw13pmGbpG oqmwqnpbtjmu bG mwppbp uuip
mwltmgGbpp u[1GpbquwG hwuwp: OpqwGpqup hwuwp wGhpwctbzm uuipmw
lpugGbpp ltwquwtlnpuwG Guiwmwltntl zoqmwqnpatjnq wu[1GwppmGbppg qn-
11uGmu t qumltnq 1.twu !'.iwpui: Q..umltnqp qnJwguwG hwuwp ltwpnq bG oqmw
qupbt.Jbt qtl1g[1G, wtwfi[1G, ubp[1G, mpbnfipG, t.J.wtl1G, qummwupGwrrm L. wu
tqwpwqpGwppm, [1ult !'.iwpUJp hwuwp' thJg[1G, '.pbG[1twtwG[1G L. mppnqpG wup
liwp13mGbp!}: QG11 npmu, 1..twrGwumGGbpp uwpqmu wu[1GwJpG tuupbpu t[b
pwol.J.mu bG 1..twppwup11[1 (upqwGJmp), [1ult pn~mGGbp[1 unm' u[1qwppl.J.P, npnGp 
hbmwqwJntU opqwGpqupg hbnwgtjmu bG ubqp hbm: 

2.2.1. "lpnmbpGp uwpubLtintrJmGu L. Gbpbbmul! upwtumg 
umwunpunt.J. 4tG11wGpGbpp unm 

libpp hbtn ummp qnpbwb UJpnmb[1GGbp{! uwpun11w4wG mqpmu !'.ibqp
t[mu bG UJpnmbwq '.pbpubGmGbpntl: Cum Gbpqnpom pJwG mbqp ' wnwGoGwg
Gmu bG t GJ}llUJbUJ.m[111wqGbp L. t4qnUJ.bUJ.mp11wqGbp: 

tGJ}llUJbUJ.m[111wqGbp bG UJ.bUJ.u[1G{!, mp[1uiu[1Gu, ppunmppuiupG{!, npnGp 
1qbuimp11wJ[1G 2'1PWJ[1 uui[1mw4mgwJP.G untbltnqGbpu !'.ibqpmu bG npnzw4[1 
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UJ.bUJ.mtiqutpti: Quq npmu, qnJillUmu bu UJ.n!liUJ.bUJ.mtiqubp (4.illUJ.i.J.illO- illi.J.h!li 
i;1illU 10 illUl!Uill~~m(ibpli 211.~illJni.J.) h o!liqnUJ.bUJ.mtiqubp (2-10 illUl!Uill~~m-

ubp): tGqnUJ.bUJ.mtiqillqUbpJl qnJillUmu tu n~ illl.imM 61.tni.J., tiu~ti 2unphtii.J. 
at. at. 

qpillUi;1 utiu~bqnq hJmui.J.ill0-12GbpJl UJ.ill2lllUJ.illUi.J.mu bu tiu12Gilli;1illJ12illJmillig: c c 3 
3 

c:. J 
.:::i .3' 3 ..c:. 

lllbUJ.utiuti htilll.ihmillJtiG UJnt~t! qnJillUmu t umillun12uti tnp6ill~ill11.illU~mu L. c: 3 ..3' d' 
c:. 

c:: c' / J.:l 

illl.imtii.J.illGmu t umillUni;1UillJliU illll.ill~~tlntl (HCI) 4.illil illpqb(i illl.imtii.J.illgillO- ..c:. "' s :::l :::> ..... 
<§ 

UJ.bUJ.utiuni.J.: bG~illumillun12uillJtiG qbq6mu qnJillUmu bu mptiUJ.utiGillqhuti L. 12ti- c' 
J.:l 

~ unmptiUJ.utiGillqbuti htilll.ihmillJliU UJm~bp, npnu12 hbmillqillJntU illl.imtii.J.illGmu 
:::> 

@ 
bu mptiUJ.utiuni.J. 4.illil tumbpnUJ.bUJ.mliqillqni.J.: -UnpillO-tiu hnp~bpti, qillnGtpti, ~ 
tun64.nputpti, umpmtiutpti L. illJl 4.ill~Uillumuutpti Uillmqw2ti umilliln12umu ill- ::i 
nill2illGmu t 12tiunqtiu (ntutiu, 2PllillUillJliG 1>hputum), npJl 6t1112mu t UJ.bUJ.- :r & 

3 "'"' .tJ 
mtiqubp]l L. UUJ.illUlllntU 4.ill~UillJliG Uilll.iillpqntl.ili qnJill9UillUJl: Ci ..c:. -!::;_c:, ~ 

"' 3 J.:l c: c ~s ~ 
tumbpnUJ.bUJ.mliqillqUbpli illqqbgm~JillUp qnJillgillO- UJ.bUJ.mtiqubpu illJUm- C!2 "' {3 ::I c:.c 

"'c:. 

hbmh 6t1112i.J.mu bu ttiqnUJ.bUJ.ml1qillqGbpni.J.: Quq npmu, 4.illppo12utiUJ.bUJ.mti- ~ 3' 
"' 

§. 
l}illqUbp]l illUl!Uill~~m(ibp b(i UJ.ntimu 4.illppo12utitillJliU UUillgnpqutptig, tiuti ill-

..c:. ~ 
J.:l 

& 5 
utiu ill UJ. bUJ. mtiqillq (i b Pll UJ.bUJ.mtiqillJliU 211.~illJli illUl!UillJliU UUillgnpqutptig: c 

c:. ~ 
bpl.iUJ.bUJ.mtiqubp]l bpl.iUJ.bUJ.mtiqillq (ibpni.J. 6t1112i.J.mu b(i utiu~ L_ illUl!Uill~~mutpti: 

3' 

"' ~ 
Uqillmi.J.illO- illill1Gill~~mubpJl mhqilltlintuuillG millppbp uhtuillGtiquubpni.J. ~ill- 3 c .§, 

"' 
..c: 

c 5 c' ~ tliillGgmu tu illPJillU ut2: c .::Tc c:. ~ 3 c' J.:l '° ::i -UnpillO-tiu 4.bGqillGtiubpJl 4JillU!1li illnill2tiu 24 dillili.J.ill JlU~illg12mu UJ.pn- 5 3 C::<.:1 c:. 
J.:l - c 

~ ..C:.<.:I 
"' c c:. d' 

mttiu ~tu JntpillgGmu: IutictD UJ.illpntGilltimu t mptiUJ.utiuti illpqhtilll.iti~ubp (tiu- 3'-!::; c:-at. J.:l 3 ::J ..c:. at. "' -s .... 5 3 c 5 
hliptimnpubp), npnup 4.illGtumu bu UJ.pnmttiuti unthl.imtGhpti, hillml.iillUJ.bu tium- c: 3'~ at. d' ::i 

J.:l 'O at. 0 ~ Uillqtnpm!liGGtpti 6bq12mti]l: li11.ti12Gtpti tnp6ill~ill11.illU~Jl ill JU Uilll.ipnilntbl.intt Gt- E" 3 3 
"' §, ..c:. 

Pt! pillg t ~nqumu utiillJU unpillO-tiuutpti 4JillGpl1 illnill2tiu optptiu: Iuticttig tium- "' ~ 
3 ~ 

Uillqtnpmwuutpti illJllUJ.tiuti mqqill4.l1 ummpJl ~illtliillqillGg 4.illphnp t unpillO-tiu- '° "§ 3 
utpti tiumutimtmti illUJ.illhni.J.ilillU hillUillp, i;1illUli np UJ.lllntll.D illpqillGqntu tium- "' 

~ ::i 
..c:. '° ~ J.:l '° Uillqtnpm!liGGbp tl1 umillGmu: 5 c:. .§, J.:l 
c ~ c:. Ci ::i E" "' 3 s c' g J 

2.2.2. lllpnmttiuti ttintuwuwqm~JntUt! npn6nqutpti unm 
~ 

ilpn6nq titGqillGtiutpti unm UJ.pnmttiuutpti L. illqnm UJ.illpntGill4.n11 illJl ..:::i ~ 
.c. ~ 

utiillgnt~jntUUbpti ubO- UillU]l 6b1112i.J.mu t qbnhu timrti~mu: lfillUptubp]l UJ.pn-

~ 
3 
~..:::i 

mbli(i 6b1112nq lipb(ig 1ibpub(im(ibpni.J. i;1illJ12illjntU b(i UJ.pnmbtiuubp]l uti(i~L_ "" C'.c. .c. 3 'b c. 
UJ.bUJ.mtiq(ibpti, illJ UnthbmL_' uti(i~ L_ illUl!Uill~~m(ibpti, npnUi;1 tt tipb(ig hbp~ti(i s :r3 

.:r 3 CL 

6bq12i.J.mu b(i utiu~L. illUnUtiilll.ili (NH3): lijl} l}bUJ.i;1ntU qnJillUntU b(i UJ.illpq 6illp- c. 
3 

UJ.ill~~m(ibp h illOtuillO-Uti bp4.012utiq (C02): il~ UUJ.lilllilll.intgillJliU illqnm UJ.illpnt- CL 

Gill4.n11 UJm~bpJl I.tu 6b1112i.J.mu bu, JlUll npmu, qpillGgmu illqnmJl i.J.hpillO-i.J.mu t 
illUnUtiilll.ili' NH3, np(i illUUli2illUJ.bu l}illnUmu t NH4 + 4.illmtinu (uti. 2): 
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lrmpJ12mu dwGptGbpjl 1.tn11.upg 6t11.12tlnIJ. llirnmhpGp 12wGw41! U1WlilwGtj_mu 
t' l.J.wtut\_wO- l.J.bpp mbuwlJ.jlg, LLirnmhpGjl :}lpqpl.J.wl.J.wG 4wnmgt.J.wcr12pg L. tmbh
ijlmpJmCij1g: flpn6n11. 4hGqwGpGbpj1Ci mptj_nIJ. l.J.hpwmbuwl.J.Gbpp uba uwumu 
UIPDU1bj1Gj1 6h1mt.J.nqw4wGmpJDLUI! qhpwqwGgmu t 75 % (wq. 1): 

Urummul.J. 1 

Cfmp]11mtf hnuf UJJ111mbj1uft 6bIJJllfmzwljwOmp1mOp, % 

65 75 85 
(55-75) (65-85) (75-95) 

lvnmwump bqj1u1mwgnpbCip upl_llu fcTwpu 1.J.wGw2 

UnJWJp pmuU1wump 
UpL.wow114P. 12muU1WL-

lvnmwpmjubpjl uptnu 
Jntp 

~wupw4J1 pntUUIWL- Q..bmCi!!Gl.J.ntJqp 12mu-
. 

JDLP lllWUDLJ1 
5npbG (hwmplJ.) 

~n[l uqmp 
lipUUJqbGm 1.J.nppqj1 · 

'-lwpuw4 (huimp4) 
J2DlUUllULJDlfl 

bqJlLLimwgn[lbGjl WL-
<!.tw0-m4ti !2DLULLIWLJDLP Q..wpjl (hwU1pl.J.) 

jntp 

q.wph2pp qppm 
bqJlllimwgnrtG)l uwq-

lrbpjl pwl.J.tw (hwtnp4) 
U[l pnLULLIWUDLP 

bq)lLLIU1WgnpbGp hw- bqpLLIU1Wgnpb(ip ULUIJ.-
fltnn (hwmp4) 

mjll.J. dp obp 
lvunpwuG4hp 

liJq gmgUJGjlrn Gtj_wqmd t l.J.hpjl tlrw pwpdp 2hpuwumj16UJCip toqqhgmp
JWCi hhmL.wG12nt.J.: lrmp)12p UwCiptGhpl! ppbGg LLIPDmhjlul! upGphqhtm hwuwp 
uwuwup oqmwqnpamu bG UJdjl.Gw1313mGhp L. UlhLLim)lqGhp, npnG12 umwgtlhL hCi 
l.J.bpjl UIPnmhpCip hpqpnijlqjlg: UJJ'} LqpnghuGhppG uwuGw4gnq wujl.Gw13pmGhpj1 
qhpwl.J.zpn uwul! qnJUJGmu t 4hpj1 n~ uLLipmwl.J.mgwJpG wqnm UIWpmGwl.J.nIJ. 
Gjntf}hpjlg L. lllPDU1hjl.GGhppg wqwmtj_wO- wujl.GllljpG tuupbppg, jJG~UlhU Gwl.! 
l.J.mpj12jl. uwCiptCih[l)l wqnmllljjl.Ci ujl.UJgDtpjntCiCihpjl.g: lfUJCiptwJjl.G UIPntnhjl.Gj1 
ujl.CiphquwG pGuihCiujlt.J.mpJmG{! 1.J.wtut\_wa t n2 upwJCi uwpunqwl.J.wG mqm wqn
mp, WJL GwL. opqwG)lqd dntU112 qnpcrri.IJ. tGhpqpwJj1, tij1mwuj1GCib[lp, uwl.J.pn- L. 
up.4pnmwpphpj1 lllnl.J.wJDLPJDLUjlg: Llill.J.mwgjlwjp I lf.Q Ulll12DLJ1 tGhpqpwjp 
(UJC) hw24_m[ uwGptGbpjl ujl.GpbqwO- UIPDmbjJGjl u!J.2jl.Ci 12wGw41! 1.J.wqumu t 
15 qpwd: 

CGq npmu, dwGptCihpntj_ upGphqtlmu hG pntnP wGtlintuwpjl.Ghijl wujl.Gw131!
flllLGbp{!: lijq UIWU1t'.iwnntj_ npnt'.inqGhp\1 hWUlllp l.J.hpj1 hmu UIPUU1hpGp 4wqd{! 
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11qlin1lrnJ1 4wpLnpmpJmG lmGjl, pGlu1bu ujlwtumg mnwunriu mGbgnT\ 4tG11w

lil1liLpj1 hwuwp: 
IJpb wujmGjlwl.J.G wtj_hijl zwm t, pwG u1pmnbjl.Gj1 ujl.Gpbqt\wG hwuwp uwG-

pl.lil1p'1 L4whwG2G t, wu1w l}pw UJt\_bl9mlw Gbpaat.jmu t lp.np!J.lmu l.t uwpl}mu 
tjlq1LU()t\_mU uj1qwCijmpj1, j1ul.J. WjGnthbtnL. wpmw13nptj_mt\ t opqlllffp.q1\[1g (ubqjl 
l11uu 4wpj1 hbm): CCiqhUJl.J.lllnWl.J.1! · h'f}h q[llll pwCiwlm wCipwt[wplllp t , wu1w 
1\l1qtuGjm'f}j1 wptnWJ)DpntU!! l.J.p6wmt.jmU t, pul.J. qpw Uba UWUI! '?I1!J. hbm t\_bpw
l!llllltintU t 4mrJ1l: up.qwGjntJ3'1 ur.2ngml wqnmp WJllU(PUll oqmwqnpomd!! 

lpl>L[ntU t LJWP'lWl(tnPPlWJj1G 2[12WLLIU1llljtn: 
QGqmGwo 1.J.bpp ub2 l4Jlntnb[1Gp 4wti tGbpqj1lllJP tulipwt[wpwpmpJwG 

ql1tqpmu Gt.J.wqmu t LUJl uGGqwGJntflbpjl uwpubijlmpJntGI!: lfwGrtGbpjl wl1mj1-
1l111 pJntG1! twllihu Gqwqmu t ljmpjlljl UllllpmGwljmpJlllG pwpop pp1[wJGDLflJWG 
l11uL\ uwCiptGbpj1 :ptpubGmGbpnt.J. qdt.J.wp uwpubijl OULWJjl pUJGllll.J.[1 wtl_btwg-

1\tuli qhU112mu: 
flpn6m1 l.J.hCiqUJGj1Cibpj1 u1pnmbj1Cip u1whwG2Ci UJLL[UJhnt.J.t[mu t uwCiptGbpp 

1
1
t.liuwqwGqtj_wO-j1 L. qpUJGg 1.J.n11uP.g 2oqmwqnpO-tj_wa l.J.bpjl u1pnmbjl.Gj1. hwz-

11l1li: <!,wuCihtntl zp11wCi' WJIJ U1Pntnbj1GCibp!! ntrwtl_mti hG 1.J.bCiqwGm :ptpubGm
lil1pm[: flpnnnri.Cibpjl u1pnmbj1GwjpCi riwGUJl.J.wl.J.wG uCimul! pCimplllqpt.J.mu t pw
pLUll w11.J111wJpCi pwdGmu wqwmt[wa L. Gbpaot.J.wcr UJUpGwJ'lpmGbpm[: 

ITlpmnhpCip 12)12, pwJg tCibpqpwJp uba U1Whwu2 mGbgnq l1bGIJlllG[1Gbpp 

1~nm (oppGwl.J.' mwtj_wpjl pmdwG wtj_wpmw4wG l}lmtmd) u1tmp t u1pnmbpGp 
1\n1LnI11! 4wpqwt.J.npbL tGbpqpwjpG hUJUWU1WU1WUtuUJG : ~wpopwl.J.pp 1.J.nt.J.bppG 
hw6UJtu iP. pwt.J.wplllpmu ou1mjl.Uwl upbpUJmt.J.ntpJmG wu1whm[nq dwCiptwJpG 
1qpnmb)1Cil!, 12wGp np l.J.bpwpwdGp dp2ngntj_ ummp t qnpO-mu wGpwt.J.wpwp 12w-
1iw4mpJwdp tGbpqjlw: liJTJ qtuwmu hlllp4wtlnp t wtl_btwgGbt u1pnmbj1Cijl plll
d[1G!!, npl! 4mpp2md iP t.J.bpwtlintutj_md, pwJg '.phpdhCimGhpp UJq11bgmpjwdp 

Cibqpqmu t zpqUJGmu L. pwpwlJ. lllll.PPWJj1Ci pllldGmu: 

2.3. U6tuw2ritri LL w6tuw2riwJj1G 
41ntuwGwl\nLf}JnLG 

0mJuhpj1 opqwGUJl.jUJG GJmphp!J. qbpwl.J.zjln uwuCi tG l.\UJqdmu watuw2ph
lll!: Uotuw2phpl! 4UJqdmu hG 4hpj1 hpuCiw4wG UWUI! '. '1-pUJGg hjl.UJ21! ujlwzlll
uwpGhpG tu (dnGnqGbp), npnG12 4wqutj_wa bu wcrtuwaGj1g, 2pUJaGpg Lt pptl_wa
lipg ' 1:2: 1 hwplllphpwl.J.gntf}JWUp: flpUJhu 4UJGnCi, djl.UJzw12wpGbp!! u1wpmGUJ
l1mu hG UJOtuUJaCij1 3-7 wmnu L. pwpq UU1JlPU1Cihp bu, npnCi12 Ghpwnmu bu WL-

11hhj1qllljj1Ci L. l.jhmnGwJpG tuuphp (wq. 2): 
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UrumuwlJ.2 
Uftw2wpwpubp!J npu1bu ljbp]l otftqn- Ii pwqtfw2wpwpubpft hftlfp 

Uojuwafip tJ.hg wmnu UJWpmfiw4n11 Uajuwafip hpGq wmnu UJW[lntfiw-
upwzwpwpGhp (hbpunqGhp) lJ.nq up.wzwpwpGhp (UJbGumqGbp) 
q-um4nq, :Ppm4mnq, qwtw4mnq, 
uwGfinq, qum4mpnGwppm, qwLW4- J2uf1tnq, wpwpflunq, nppnq 
mmpnGwppm 

bph hp4m upwzwpwpGhp upwgwo hfi uhlJ.i5h4m ppuf1w4.wfi 1.JwUJntJ., 
WUJW WJ'l Ujntf}l} 4.nitJ.ntu t hpl.J.zwpwp: bpb wajuwaup Unthl.Jmw 4.wqutJ.wa t 
up pwG[l uf1wzw12wpGhppg (3-flg U:flGil... IO), WUJW WJIJ:UJflufl upwgmpjntGGhpG 
owqozwpwpfihp hu: UtJ.hlll pwG 10 upwzwpwpGhppg 4wqutJ.wa wajuwafip un
LhlJ.mtfihpQ 4nitJ.mu hfi pwquwzwpwpGhp (wq. 3): bflh ppwp hhm upwumu hG 
mwpphp Upwzw12wpuhp, WUJW qpwup qwnGmu h(i hhtnhpnpwquwzwpwpfihp 
4.wu hhUpgtunqnqGhp: 

Urumuwl.J 3 
CJbpft otftqn- Ii pwqwtfw2wpwp6bp!J 

U]l.wzw12wpGhpjl. 

Ub'Juw2phpp tnbuwql! <,pufiU14.wCi ljwnmgtJ.wopwJJlG untbl.Jnqfihp}1 
utiwzwpwpfihpl! ujl.2L. pJlupwljwfi 

lJwUJll mhuwl.iri 
bpljzw12wpfihp i., 

owqnzw12wp(ibp' 
uwjuwpnq Cl-um4nq l.t :ppm4mnq a L. ~ 
uwttnnq q.umljnq L. qum4nq a 
LWlJmnq q.umljnq lt :ppmqmnq 13 
nw:P}1Cinq 

Cl-wtw4umq, qum4nq, :ppm4mnq (hmuzw12wp) p 
Pwquwzwpwpfihp' 

t4hCimnqwGGbp lllbfimnqfihp 
OULW 
wt1}1tnq Cl-umljnq (~6Jmqw4nptJ.wa) a 

wu}1tmllblJm}1Ci ci-uml.J.nq 
{pntJl 6jnu1.wtlnptl_wb') a 

qllilJ.nqh(i q.untljnq 
(tupmn 6Jnu1wtl_nptj_wa) a 

gbumtnq ci-umljnq 
13 (]upum 6Jmqwtl_nptj_wb') 

pfimW.Ci :bpm4tnnq 13 
UJh4tnJlfi q_WLW4umtpnfiWf}f}Ill 13 

I lc>/uw2plip Ii wofuw2pw1ftu tfinfuwuwljmp1mu 

I Itunwwlj 3-ft 2wpmuwljmp1muf! 

.:.timhpnpwquwzwpwpGhp 
t1111u htu}1gtumtnqCihp' 

wpwppCinpu}1twCiCihp 
pu}1tnqumljwCiCihp 
uwfiwfifihp 
qwtw4mnuwfiwGGhp 
qum4nilwCiwfiCihp 

.Qu}1tnq L wpwp}1Cinq 
ci-um4nq, putitnq L. qwtw4mnq 
lfwCiCinq, quml.Jnq (>10%) 
lfwCiCinq, qwtwl.Jmnq ( > 10%) 
lfwCiCinq, qum4nq, qwtwl.Jmnq 

a L. 13 
au P 
a L.13 
a L. p 
a L. 13 
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Pwqtlw2w12wpuh[lf1 Jutlpmtl tnwpphpmtl bu 4wnmgtJ.wa11wJpfi L. tGhpqh
mf14. :pmG4gpw wUJwhntJ.nq upwgmpJmGGhp: lcwnmgtJ.wa12wJf1G pwquwzw
pwpGhpQ, npnGp, npUJhu lJ.wGnfi, 4WUJtJ.wa hG wqupfip hhtn, tJ.wm hG uwputJ.mu 
l1 uwpunqwlJ.wG mqmg hhnwgtJ.mu hfi 4.11wG12p hhtn: 

Pwpq zwpwpGhpp otrwuwu qhUJpmu wnw2wGmtl t qlf14.nqj1qwJf1G 4.wUJ · 
9pp wG2wtnuwup: Cum pwquwzw12wpfihpp i5nth4.mtGhpp tnwpwawlJ.wG 
qpmpJwfi' tnwpphpwl.J.mu hfi a- L.13- qwlJ.nqpqwJpG 4.WUJhp: lrwu1ti tnhuwl.J.G 
l:wUJhu wqqmu t ,'.phpuhGtnuhpp 1.J.nqupg pwpq zwpwpuhpp zrwwJp oqwl.J.Ghpp 
l'ih11PuwG mfiwlJ.ntpJwG tJ.pw : PwquwzwpwpGhpp pwquwqwfintpJmGn ubl.J.Ciw
pwfit.jmu t qqwlf1 JltJ.ntJ. 1.J.wnmgtJ.wapwJtiG utiwzwpw[lfih[lj1 wnlJ.WJntf}JWUp, 
zwpwpuhflll unth4.mtfihpti uti2L. 4.wUJp mwpwowl.J.wfi qptJ.wapntJ., 4.wUJfl mh
uwl.J.ntl (13- 4wu P-qlf14nqj1qwJtiG), tiGiUJhu uwL. zrwwJp qowoL.mpJwup 1.J.wu 
6JmqwtJ.nptJ.wampJwUp: U0Juw2p.hpf1 tmatLflmpJmGn 2flntU 4wJutJ.wa t wo
juwoGwJpu 2rwwJf1 hp4.wf1mpJmGj1g: lJl!w- L. bpl.J.zwpwpfitpn hhzmmpJwtip 
tmaLj_mu hG 2pmu, uw4wJG wajuwaGp zrwwJp hplJ.wpmpJwG wtJ.htwguwGn 
qmqnfipwg pwquwzwpwpfibpp tmabLflmpJmGn 4.mpni4. GLj_wqmu t: 

lJl!wjumg umwun12untJ. 4.hfiqwutifitpti untn w0Juw211t11ti uwpumun npn
onqfih[lp hwuhuwm mwpph[l t : Pwquwjumg umwunpu mfihgnq 4.hGqwGpGbpti 
untn ,'.phpuhGmfihpp wqqbgmpJWUp hpl.J.zwpwpfihpp (uwjuw[lnq, LWl.J.mnq, tlWL
mnq) otrwmuG [!GpwGmu t pwrnul.J. wllflpwJflG pwctGmu: q.n3wgwo ujlwzw
pwfiuhp[! GhpaatJ.mu hG wajlpwJpG UJWmntJ.: OutwCi L.u uwpuLj_mu t pwpwl.J. w
llflpwjj1u pwctGmu : U4qpmu qpwGj1g qnJwfimu t uwtmnq, np[! l'ib11Pt.l.btntl L. 
tJ.hpwatJ.htntJ. quml.J.nqj1 Untbl.J.mtubpp' uwputJ.mu t hhug WJll pwctGnu.l: OutWJp 
up zwpp tnhuwl.J.Ghp (oppGwl( hmu 4_wptnn:}>plf1) ibG hwugGmu wupm12mp-
3wup ohrwtJ.ht pwpwl.J. wajl12wJpfi pwctGmu: Otutnjl, uGwgnpqwjpG OULWG, Jlfii
UJhu GwL. pmuw4wfi 4hpf1 [!GqhwGmp 4wnmgtJ.wopwjj1G w0Juw2pbp[! (gbum
tnq, hhuj1ghunqnq, UJh4.mtifi) uwuwup ,'.pbpuhfitnwgtJ.mu bfi hwum wajlpwJpG 
pwctGP. tlplJ.pn.'.PtnpwJntl' qnJwgGbtntl gwopwuntblJ.ntLWJ\lG owpUJwppmfibp 
(pwgwjuwppm, UJ[lnUJ}1nGwppm, lJ.wpwqwpJlnt), ubpwG (CH4) L. wojuwofip 
hpl.J.opupq (C02 ): 



42 2. ujmpbµ/1 tfwpubJ}zmp1mfi[! /, ljmjuwfiwqmp1muf! 

flpnonri.ubpp unm wbtuw2ptpp uwpuuwa UJ.pngbu(! pwuw4w4wa Lt npw
ltw4wG wnmumj_ [!GpwGmu t n( WJliu1bu, pG(UJ.bu upwtumg umwunpumj_ 4ta
qwupubpp unm: lJwGptGbpp wq11hgmpJwUp watuw2pbp(! 4rnpp(IllU uwuwup 

Cibl'J.124.mu bu pwgwtuwpptlP, UJ.pnUJ.Jlnuwpptl.Jl, 4wpwqwpptl.Jl Lt up 2wpp WJl 
gwapwun1b4m1wJpfi owpUJ.wppmubpp: liJ1111bUJ.pmu qnJwlimu Lt wpmwqwm-
4.mli bfi wbtuwMp tp4opuJ111 Lt t'ibpwfi: tiwpuiwppmfibp{! fibpaatj_nu.I bfi 

4mpp(p u1wmmj_ (ut4 opqw (!fipwgpmu 4mlP 4uipp(ntU qnJwlimu Lt ubpb"Oqmu 
b(i 4 4q gGqnq 6wpu1wppmfibp): OutWJp up UWU(! hwuGmu t 2pqwG, Jlu4 WJ
Gmhbmlt' pwpw4 wri.JlpwJJlG pwctpfi, npmbq :ptptlbfimubpp wqqbgmpjwup 

mpnhtj_mu t upG(lt qum4nqp: UnwGo]lfi 4tpwmbuw4Gtpp ou1wG (bqpUJ.mwgn
pbGJl, 4wpmn:PJ1l'1) qqwu1 pwfiw4mpJwUp hwufimu t pwpw4 wri.]lpwJpfi pw
ctpfi: flpnonq 4bGqwfipGbpp 4mpp(ntU wbtuw2pbp]1g qnJwgnq pwgwtuwpptl.Jl 
pwGw4l! qbpwqwGgmu t UJntu gwapwun1b4nttWJpfi 6wpUJ.wppmGbp(!: flpn
onq 4bGqwfip(ibpp(i OUlWJntj_ Lt 2wpwpntj_ hwpmum 4bp UlWlnt 'lbUJ.pmu 4mpp
(p UJ.WpmGw4mpJmGmu w1lb1wGmu t UJ.pnu1]1nuwpptl.Jl lt 4wpwqwpptl.Jl pwct]l
G(!: bpb 4tp(! hwpmum t hmu pwqwGpwGJmpntj_, WUJ.W 4mpp(ntU wtj_t1wGmu 
t wG2wmtl.n11 pwgwtuwpptl.Jl pwfiw4mpJmG(!: flpnonri. 4tG11wupfibpp opqw
Gpqumu pwgwtuwppmG Lt qwpwqwppmG oqmwqnpaqmu bG tfihpqpwJp 

umwguwG, Jlu4 4ptl_nq 4tG11wGJ1Gbp]1 opqwGpqumu' Gwlt 4wpGwJnuw qnJwg-
uwG hwuwp: . 

4wnmgtj_wapwJJlfi watuw2pbp(! 4wpl.np GzwGw4mpJmfi mGbfi, wnw2Jlfi 
hh[1ppfi, npnon11 4hGqwfipfibp]1 hw11wp, npnfig unm qpwfip GUJ.tuummu bfi 
4tnpp(mU GJmpwtlintuwGw4mpJWU(!: l5wtj_w1wJpG 4hpp (4wGw( qwGqtj_wa, 
up1nu, tunm, aqnm) 4wnmgtj_wapwjpU watuw2pbp(i WUJ.Whµtj_mu b(i 4tnpp(p 
Gnpuw1 qnpamGbmpJmG(!, npp UJ.wpmGw4mpJntG[! hhm t qwtJlu pbpwfi]l tun
nn( Lt ljp4Gw4]1 awtltj_mu: liJ1111hUJ.pntt'i WJG 2w11wtutl_mu t qqwlJl pwGwljmp
JWUp PPP hbm, Il[l[! UJ.WpmGw4mu t 4tnpp(p pH-Ji OUJ.UlJlUWl uhampjntGG w
UJ.Whntj_nq pm'.j>bpwjpG UJULP' Gwmppntup hpqpn4wppnGwm (NaHC03): flpn6(! 
(tuwpwpb1m hwuwp 4n2tn 4bp(! tunphmpq (p mptj_mu (WL}lpg wtj_btJl uwGpwg
Gbt: 4wnmgtj_wopwjpG watuw2ptpp wqqbgmpjwG wpqJmCiwqhmmpJmGG w

tlhtwGmu t 4hp]1 (4wGw( qwGqtj_wa<uJ11nu < tunm) ub2 lnp Gjmpp UJ.WpmGw-
4mpJWU pwpapwguwG qbUJ.PmU: 

4mp]1(ntU ltwnmgqwopwjpfi watuw2ptpp :ptpubGmwgmU(! hwUW(WtP t 
[!Gpwfimu, upG(11bn ou1wG Lt 2w12wp[! 6bfll2lj_mu bCi (wi.p.wqwGg wpwq, pG(p 
hbmltwfipntj_ 4uipm4 fitj_wqmu t 4mp]1(p UJ.Wpmfiw4mpJWU pH-Ji UbontpjntU(!, 
qpwGmu tuwtumtj_mu t uwGptGbp]l hw2t1.t42pn[!; tj_wmwCimu ltbpp mmbtJlm
pJntG[!: 

liJll UJ.wm6wnntl. npn6nq ltbGqwGpGbppG 4tpw4pbtJlu wGhpwctb2m t m
zw11pmpJmfi qwpofibt ltbpwpwctfinu.l watuw2pbpj1 UJ.WpmfiwljmpJWU[!: 
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lib(i11wGpGbpp hwuwp qum4nqG wnwtj_b1 4wpl.np upwzwpwp t, np(! tfibp

qpwJp Wl'J.PJmp t opqwGpqtlj1 pn1np P2P2Gbpp hwuwr: Swppbp mbuw4j1 4hG
qwfijlfibpp WPJWU ut2 qum4nqp t1w4wp11w4l! UZUlWUJ.bU UJ.WhUjwfitj_mu t: lijG 

W[lJWU ut2 t pwi.p.wGgmu uw.punil.W4wG mri.mg, pwGj1 np hp42wpwpGbpj1, 
ot'1qnzwpwpGbpp lt pwquwzwpwpGhpp uba t'iwup 4wnmgtj_wapwJpfi 4wqumu 
uiwpmGwljtj_mt'i t qumltnq: f!wgj1 WJll, wri.JlpwJpfi uiwmmu uiwpmfiwljtj_mt'i t 
JlGtlbprnwq :ptpubum, Il[l(! UJntU wafuw2pbp(! tj_bpwamu t qum4nq]1: 

libfi11wfim opqwfipqumu qumlt_nqG oqmwqnpatj_mu t hbmhJWl i.p.ntuwfiw-
4wJpfi u1pngbufibpmu. 

• qtJ14nqbfip qUJwgmu' npUJ.bu tGbpqpwJp 4wp6wmlt u1wzwp uwrqntu Lt 
uL1wGGbpmu, . . 

• qw1w4mmpnGwpptl.Jl qnJwgmu, npfi oqmwqnpatj_mu t 1npowJj1G GJmeb
pj1 (um4npwquw2wpwp) Lt wu4nppj1Gwpptl.Jl (C tl.JlmwupG) qnJwguwfi 
hwuwp., 

• qum4nqwupGj1 uj1Gpbq, np[! qlJll1nuipnmbj1fiGbpj1 pwri.w11pwuwuG t, 
• t1Jntuwpj1GblJ1 wuj1GwppmGbpp qnJwgmu, 
• tpntuw4bpUJ.mU 6wpuij1 (tfibpqpwJp hr4wpwmlt UJ.wzwp): 
UpjwG Ub2 2wpwpj1 (qum4nq) U}WpmGw4mpJWU u2mw4wG uw4wp11w4p 

UJ.WhUJWUntU(! uba 11tp t tuwqmu opqwGpqU(! pwtj_wpwp pwGwljp tGbpqpwjnlj_ 
wGnu11ut2 WUJ.whntl_btm hwuwp: bph qumltnqp UJ.WhwG2G opqwGj1qdmu 
4mpm4 pwpopwGmu t, WUJ.W qumlt_wqnfi Lt w11pbGwtJ1G hnpunGfibpp uwuGwlt
gmpJUIUp mhri.]1 t mGbGmu ql'14.nqbGp 6bfll2mu: bpb wpJwG ut2 wGgGnri. qum-
4nqjl ~wGwlt.l! qbpwqwGgmli t opqwGpquj1 uiwhwG2!!, wuiw wtl_btwGmu t ~fi
unqjlfij1 uj1Gpbq(!, npG pp hhppj1fi tupwGmu t qtJ14nqbGj1 Lt 6wpuij1 qnJwgmu[!: 
Pn1np mhuw4j1 4.hGqwuj1Gbpj1 wpJwCi ut2 2wpwpj1 uw4wp11w4!! mwmwGqmu 
t Gbq uwhliwGGbpmt'i: flpnonqGbpp umn qum4nqp liba uwuu wpww11ptj_mu t 
hbGg opqwGj1qumt'i: flpUJ.bu qumltnqp uj1Gpbqp hj1uGw4wG Gwtun1111' oqmw

qnpatlmu t UJ.pnUJ.pnGwppm, np[! qnJwGmu t 4tnJ1p(ntU watuw2pbpj1 uwGptw
JpU ~bpubGmwguwup, pG(UJ.bu GwL. npn2 wuj1GwppmGbp (ubppG, w1wGJ1G, 
mpbnfij1Ci): 

2.4. uwr11.11b11 Li owriu..iwJtiG 
lfmtuwGw~m~JnLG 

<.wuwO.wJfi tl.hhGqh-wGwlJlqp' «hmu 6wpUJ.(!» (<,ti 4wu XL) pn1np WJfi 
GJmphpG bG, npnfip 1matj_mu bG n( pL.hnwgtj_wa (opqwGw4wG) 1map(Gbpmu: 
<.wuwuiwmwutuwGwpwp 6wpuin (hnwqtJlgbpp11) ljwqutj_wa t qt'1ghrj1up b-
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nunnnu tinthqnqjlg L_ t]JlwG up.wgwb bJlhU unth4ntL 6WJ1ll!WppmGhJ1pg: linwG
opG 6WJlll!WPPntGhJ1 tnWJlpbJlt.J.mu bG pGlll!hu wbfuwbGp zqpwjp bJlqWJlntp
JWUp, WJUUJ.bU tL wbluwbGp wmnuGbJlp up2L. bpqwqp l.JWUJP UWGwqntJ.: .QwGp 
nr UJmpwymluwGwqmpJwG dwuwGwq 6wpUJ.wppmGhp{! qnJwGmu bG trtiw
mnu wbluwbpG mGbgnq pwqwqppLGbppg (uwgwluwppt.J.P wqmPt.J.wgwb tinth-
4nttGhJ1), mump zqpwJmu 1111wG12 wbluwbGp wmnuGbpp qmJq uwGwq ta mGb
Gmu L. qwut.J.mu hG wqmPt.J. 1.JwrpopuJlL tumup mGhgnq upwgmpJmGGbpp npn
zwqp zwruJlG: liJ'1 ll!Wtn6wnnt.J. OWJlll!WPPlllGhpG wGqwGmu bG GwL. tiwrpn
GwppmGbjl (wq. 4): libluwbGp wmnuGbJlp up2L. ubGwhwtn uJlupwqwG 4wll! 
mGhgnq zqpwJnt.J. 6w11ll!wppmGhJ1I! qn~qmu bG hwqhgwb, uwGp np qpwGgmu 
waluwbGp trtim wqwm qwu1hJlI! upwgwb bG ppt.J.wb'Gp wmnuGtrpG: 

Urumuwq 4 
.Pmuwljwfi &. ljbliIJwOwljwu 6wpUJbpft ljwpLnp ljwppnliwppmlibpf! 

tiwpUJ.wppmCihp]1 wCi4.wCimun 5' "§: CJ~ <!.wlJ.tipo 
<!.wtuw(i 

.0 -"' ..:>" <:: j>hpuwu-3 '=' 3 -, u2wuwlJ.m-
ui.w2umfiw\twfi umlnpwlJ.wCi .2. 'g '=' 3 mtiowun, 

.0 5 3 ~ ll{! 
:::J 3 Pl. "" OC 

<!,wqhgwa 

tpwfiwppm .J2rugw\uwppm · 2 2:0 

ll}pnuiwfiwppm ll}pnuJltnCiwppm 3 3:0 

.PmpwCiwppm liwpwqwppm 4 4:0 - 8 

<!,hpuw Ciwppm liwtq]lnfiwppm 6 6:0 - 2 

OlJ.mwCiwppm YWlllJlPLWppm 8 8:0 16 

'1-hlJ.wCiwppm liwtq]lpfiwppm 10 10:0 31 

'1-n11hlJ.wCiwppm lwmppCiwppm 12 12 0 44 

Shtnpw11hlJ.wGwppm llppputnpGwppm 14 14:0 54 

· <!,hpuw11lilJ.wCiwflpnt ll}wtil!JtnpGwppm 16 16:0 63 

OlJ.mw11h4wGW!"flnt Umliwp]1Ciwflpnt 18 18:0 70 

t JlJ.nqwCiwppm Upw\u]1Ciwppm 20 20:0 75 

'1-nlJ.nqw Gwppm .PliqhGwppm 22 22:0 80 

Slitnpw4nqwCiwpflnt l]1qCinghp)1Ciwppm 24 24:0 

UblJ. lip4wlJ.ti 4wuin4. (unCinhGCihp) 2hwqbgwaCilip 

t/- tnhtnpw11hghCiwppnt llppputnnth!JCiwppm 14 9-14:1 

t,9 
- hlipUUll}ligliCiwppm ll}UltU}ltnntli!Jlhuppm 16 9-16:1 0 

t.9 
- o4tnwl}ligliCiwppm OtliJ:iCiruppm 18 9- 8:1 13,4 

t. 91 
- o4tnwl}lighCiwppm t tWJl1tiCiwppm 18 9t-1 8: 1 

t.111
' - olJ.tnwl}ligliCiwppm '-lwlJ.gliCiwppm 18 llt-18:1 39,0 

t. 11 
- t3lJ.nqliCiwppm <!,nCil}0)1fiU1ppm 20 ll-20: 1 
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I !1u11wwlj 4-/1 2wpndiwljntp)ntU{! 
., 

t\ 11 
- 11f1lJ.nqhCiwppm 5htnnth!JCiwp!Jnt 22 11-22:1 

t. JJ - 1lfllJ.nqhCiwppm tpmlJ.wppnt 22 13-22:1 33,5 

bplJ.m hplJ.wlJ.ti lJ.wUJ.n4. (ajlhCiCihp) 2hwqhgwafihp 

t,
9
•
12 

• - 04mw11hlJ.wajlhCiwppm a - Jlt Cintwppm 18 9,12-18:2 - 5,0 

bphp hplJ.rulJ.p lJ.ruuin4. ( tnpphCiCihp ) ~hwqhgruaCihp 

{\ 
6
'
9

'
12 

- 04mw11hlJ.wtnpphCiwppm y - Jlt CinthCiwppm 18 6, 9,12-18:3 

v-,•w ·15 
- olJ.tnw11hlJ.wtnpphCiwppm a - JltCinthCiwppnt 18 9,12,15-1 8:3 -11,0 

{\M ·11 
•
14 

- tJlJ.nqwtnpphCiw13pm· 
'1-phm!n - y -
JltCinth Ciwppm 

20 8, 11 , 14-20:3 

:;Jnpu hplJ.wlJ.p lJ.wuin4. (mhmpwhCiCihp) 2hwqhgwaCihp 

t::,5 
,M, 

11
• 

14 -tJ\tnqwmlimpwli!lwppm Upw\u]1l}OCiU1ppm 20 5,8, 11, 14-20:4 - _19 ,5 

UbfuwbGwjpG zqpwjp t11tiw11htmG qmq{!Gpwg UWJlll!WPPntGbJlp hw1uwG 
2t11uwump6wGI! pw11611wGmu t : 

::>hwqhgwb DWJlUJ.WpJ3mGt11mu wbluwbGp wnwGo~G wmnuGtp)1 u)12L. 
wnqw t trl)wljp lJwll!: UbluwbGwJ)1G zqpwJmti tr4w4P. 4wUJ.hJ1p uwGwqp w
tlhtwguwG{! (~hwqbgtj_wbmpJwG pwrorwguwGI!) qmq{!Gpwg OWJlll!WppmGb
JlP hwtuwG 2t11uwuU1p6wCiI! Gtj_wqmu t: CCiq nrmu, ~hwqhgwb 6WJ1UJWJ3J3nl
Gt11P. pwJlOJl ll!WJlmGwqmpJwtip 6wru1hJ1I! uhGJw4wJpG 2t11uwump6wG)1 
ll!WJUwGCibJlmU (18-20°C) uumu bG hhqmq t.J.P6wqmu: flrnz 6wpll!hJ1ntU qwp
pnGwppmG ymluwppGtj_wb t upwzwpwpp (qtliqntlrn1J1ri) qwu :jlnu,'.pnJlwpptliJ 
(:pnu:jln!J1ll!Pl1) unth4mtntJ.: Q..Uiqntlill!P'1Ghp{! pntJUp t.J.bqhillwm)1tl uwubpp hmu 
OW{lll!P hpuGwqwG pwqwqpplGtrG bG, up.Glqbn ut11ut 11mu hmu 6wpUJ.p uh() 
uwu{! bnwqtlighppqGbpG bG: 

flpuwG zwm t bpqw4)1 4wll!hJ1p p)1tl{!, WJGpwG ubb t gbpbljwjpG LillJUP 
wqqhgmpJwG, 1313mGbpp L. upljJ1nU1WJ1Jlhp)1 hbm wnGLtlhtm hbmL.wG1:mtl lhw
qbgwb DWJlll!WppmGtpp )1GmbGuP.tl ouupqwguwG L. 4t11wti11uwG hwuwp Ill 
UJ.pillwGfl qwnGw1m hwtj_wGwljwGntpjntG{!: Ubb pwGwqmpJWUp OWJlUJ.bp 1i!W
rmGw4nq qhJlwillhuw4Gt1mru J:!GpwGmu t t rtiw4P. tiwUJ.hflp w11wq ntrwmu L. 
qhpouupqp wnw2wgmu: liJ'lll!P.uP. qbpwmhuwljGhpp UJ.Whll!wGuwG hwuwp 
wGhpwdbzill t oqillwqnpb'ht JlGlll!hu pGwqwG (E tj_pmwupG), wJGll!hu tL upGpb
Ulplj hwljwouuP.11J1lGbp: '1-11wG12 hGwpwt.J.npmpJntG bG mwi}1u nrnz dwuwGwq 
(uwG)1 qbn hwljwouupqpl GhpJ:! l bG Ull!wntj_bl) qwGqwqbgGht hpljwljp lJwll!hJ1p 
UWJUWJillUJ:!: tiWflll!P ljb'tJ.wGwtm wuillp6wCi{! pGmpwqpilq gntgwGpz ljwpnq 
bG b'iunWJhL JlGl ll!hU qh11012upqp, WJUUJ.bU t1 J3J3tllllJ3JWU pt.J.hp{!: 4:t11P. ll!Wh
ll!WUUWU dwuqhmp trqwpwguwG hhm 1111wGmu wt.J.htwGmu hG wqwm 012up-
11wgwb 6WJ1ll!hJ1I!, IlJlP tl4WJillJ3JillUG t pptJ.wjpG rtlP. PWJlOJlWQillUI!: Ubluwb
Gp wumuGtrti up2L. trl.Jwltti 4wll!hJlP UWJUWJliwG wump6wGI! pGm13wq11t.J.mu 
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t qbpo12uprip pt.J.ml: 

4bGriwGj1Gbpj1 4tpw4puwG hwuwp wnwG0Gw4p GzwGw4ntpJmG mGbG 
ihtuqbgwb t'.iwpUJ.wppmGtpn (UiGnlwJpG, UiGnlbGwJpG, wpwtuprµiGwjpG): liJil 
t'.iwpUJ.wppmGbp[!, hwm4tuUJ.bu UiGntWJpG[!, opqwGpqup GJmpwtflntuwGw4m13-
JWG ctwuwGw4 ibG upGpbqtJ.mu, uw4wJG qpwGp wGhpwctbzm tG 4tGuwpw
Gw4wG mwppbp GJntpbpp upGpbquwG hwuwp: liJ11 UJ.Wmt'.iwnntl tt qpwGp 
4nit.J.mu bG wGLjmtuwptiGbUi (tuhGgpw1w1tiG) t'.iwpUJ.wppmGbp: '1-pwGp wGtJ.b
pwUJ.whnpbG opqwGpqu u1bmp t ummp qnpcrbG 4bpj1 hbm upwupG: "UJmpw
l}lntuwGw4mp1wG 12G!'wg11mu mt11p t mGbGnu.l wcrtuwcrGwJtiG ZJWWJP tp4w
pwgmu h tpwgmgpi bp4w4J1 4wUJ.bpp qnJwgmu: liJTl owpUJ.WflpntCibp[) bu.mw
JntU bG npUJ.bu bttu4bmwJJ1G GJntp up zwpp hnpunCiCibpp (u1pnumnqLwGripuGbp, 
ppnupn12uwGGbp, LbJ4nmppbGGbp) upGpbquwG h UP2P22WJpG pw11wGpp (wi-
12mu L. m11t11mu) qnJwguwG hwuwp: 4hGl}wGj1Gbpp opqwGpquu wGtJ1ntuwpp
Gbl.fl 6wpUJ.w13pmGbpntl Gnptiwt wu1whntlbtm hwuwp ljbpwpwdGp illP UJnt
pmu (:::>"U) bnwgptqltigbpntGbpp UJ.wpmGwljmpJmGn UJ.bmp t 4wqup ni uiw-
4wu, pwG 1 % : 

libGqwGpGhpp L pmJubpp 1mpw11wG~mp mbuwl.jpG pGnpnz t 6wpUJ.wpn
pmGbpp npnzwl.jp 1.jwqu: OptiGwl.j ', htwomljp ubpubpmu 6wpUJ.wppmCibpp mti
UJ.'14 Gbpl.jw1wgmgpi t tpmljwppmG: :;:lljwG JmrUiG pGnpnz t wcrtuwbGp wqblti 
12wG 20 wmnuGhppg 4wqut.J.wo GuwGwlj ihwqbgwo 6wpUJ.wppmG: 

U}lwtumg umwunpunt.J. l.jbGqwGtiGbpp unm thrUimu UJ.WpmGwljtJ.n11 tun1w
Gwpptlj1 wowGg1w1Gbpp Wql}bgntpjlllUp nGpwGmu t OWpUJ.bpp ttimtuwgmu' 
upGiL. uwGp ljwpt11Gtpti qnJwgmuu: U1GmhbmL. pwpwlj wrUipwJpG pwctGmu 
hGpwumwun12uwJpG qh11op Jlitqwq o'.pbpubGmp L. waj1pwJpG hJntf1'1 wqqbgmp
Jwup OWpUJ.bp[J mpnhitmu bG upGLh u]1wqLtigbpntGbpti (qLllgbppCi + 1 untblJmt 
6wpuiwppm) lt wqwm OWJ11.llwppmGbpj1: Lf.tp2pGGhpu 6tuplllllltntJb Gjntflbpp 
(owpUJ.wtmJb tlj1mwupGGbp, ~-1.jwpnmtiG, ,umbpnpl}WJpG hnpunGGbp L. WJtG), 
pGllllhu GwL. tb11wppmGbpp uwGp ljwpptGbpp mbupntl GtpootJ.mu tG wajlpw
JP.G UJ.wmti ut2: bpt owplllwqGl}pljGbpp. mpwuwqpo12 0,5 ulju-p.g i.pn12p t , w
lllW fJpwG12 Gbpobt.lmu bG wajl12Gtpmu' npl.llbu tutitnupljpnGGbp, npnG12 hbmw
qw1mu ummp bG qnpbmu wtl.zwJpG hwuwljwpq: libGl}wGpGbpp 4nri.upg Jnt
pwg4_wo 6wplllWf113ntGbpG oqmwqnpcrt.lmu ,bG GJmpwtjlntuwGwl.jmi:iJwG ctw
uwGwlj ljwu l}lntuw1iptlmu bG opqwGpquti 6wpllllllJpG hJntutJ.wcrpGbp, npmbIJ. 
ljmmwljt.lmu hG npUJ.bu bnwgJ1LqlflgbpntGbp: Lf.hP2pGGbpu qbpw4znmu bG ib
qn12 LPUJ.PI}Gbpp ljwqumu: 

U}lwtumg umwunpu mGbgnri. ljbGq~GpGtpn lfllllPriGtpp mpnhmupg hhmn 
qnpaGwljwGmu w11ti12Gtppg wnwGg tlml}lntumflJWG JmpwgGmu bG Lhwqb
gwo 6wpu1wf1f1ntGbp[!: liJ'l UJ.Wtn6wnml 4bpp 6wpUJ.p npwljp uwupG ljwpblfl t 
riwmbt ripwGmu u;iwppbp 6wpUJ.WflflnLGbpp pwGwljntJ. L_ hwpwpbpw4gmp-
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JWOp: 
flpn6n11 ljbGl}wGpGbpp unm OWpUjbp[l mpnhmuG [!GpwGmu t 4U1PPintU' 

uwGptGbpp ,:PbpubGmGbpp wqqbgm133wup: bnwgj11ql11gbpntllbp[! 1.jmtuwljbpu1-
l{mu bG wotuw0Gt1 ljwp6 2IlflWJntl owpu1wp13mGbp!1, npnGp Gt11ocr4_mu hG 
hbGg ljmppimu: :::>hwqbgwo 6wplllWflJ3ntGhpp 1\]1 uwup t11ljwlj!1 4wUJhll[! 
l)WGl}tlntu hG, L wcrtuwoGp wmnuGbp!1 wqwun{wa tJ.wtbGmwljwG ljwu1t11u hw
qbGmu hG 2PP llntbljnqGbpnt.l: QGI} npmu, uwuwup Ljmtut.J.mu t 6wpu1wppmCib
pp mwpwbw4wG ljwnmgt.J.wbp[!: UatuwoGti bpljwp zJWwJntl 6wpu1wppmGtpu 
umm12 hG qnpomu pwpwlj wajlpwJpG pwctpG L w1rimt11 tt Gbpua4_mu: 

li:bpp puljwljwG 6w1m1tpp uwpubtlmt)3JntG[!, n1m1tu ljwGnG, iWLj1wqwGg 
pwpop t, tJGm ljwtul{wa t 4bpp WJl pwri.w11pw4wqt\p hbm lflu1J1riGbpp ymtu
GbrqnpompJmGpg: UotuwbGp ZIJ.f!WJP bpljwpmpJwG L 6wpu1wppmGt11p hw
qbgtlwbnt!)JWG wtJ.btwguwG dwuwGwlj (bpqwljp l.jwlllbp]1 l.jpt'.iwmuwG l}blll-
11rnu) Gl{wqmu t 6wpuiwpf1mGbpj1 tum1uwguwG mGwljm131mGu, hbmLwpwp 
GwL uwpubtflmpJntG!!: flpn6n11 L1bGqwG!1Gbpp ljbpwpwctGmu hmu 6wpuw 
l.llbU1p t 4wqup illP Ujntpl1 wnGtJ.wqG 5 %, I1ul1 uI1wtumg umwunpu mGbgn11 u]l 
zwp12 ljbGqwGpGbpp 4tpwpwdGmu' Ili lllWljwu, pwG 10 %: tiwpUJ.!l pwGw4G 
wt[hLwgGbLtiu ljbGq'wuI1Gtpp unm pwpopwGmu t E tU1mwuj1GJ1 u1whwG2u: 

flpn6n11 4bGqwGpGbpp 4hpwpwctGmu Lhwqbgwo 6wpUJ.wppmGbp]1 pwpop 
1.llWpntGwljmpJWG I}bUJpmu ljwpp JillIJ.WJGntpJntG[! Gt.J.wqmu t : LwljmwgpwJti 
uljqpmu pwpopwljpp 1.jnt.J.bpp unm LiwpnIJ. t qt1mtlbt ljbmnq: liJ'l h]1tlwGIJ.11lp
JntGG p hWJU1 t qwtllu wbfuw0Gt1 ZIJ.flWJp Ljmpp h tlt12j1G bpljwpntpJwUp owp
UJ.WflflntGhpp pwrop UJ.WpmGwl.jmpJmfi mubgnri. ljbpwpwctpGGtrt1 oqmwqnpb
uwG l}bUJ.£1nLO L. pwpriwGmu t Ulllpmwljmgp wl[b19mlJI1 m wbtuw2ptpp wGpw-
4_wpwpmp1wG UJWJUwGGhpmu: 



3 ltt11'1 tllt11qtlf1'1ll 
ullll q.w 11w11 n Lfa"J wll 

qll w h w lf1 lf wll 
hwlfwL1w11qn 

3_ 1. tubriq.tiwJti LflntuwDw4mf}JmDo 4bDriwupubriti Limn 

3.2. 4brip tubriq.bLilp4 ULILil"lWl'"IW!'"lnLJ}JWU q.uwhwUlUWU 

hwliw4wriq.o Q.briuwutiwJmli 

3.3. 4brip tubriq.bLilp4 uuuriwriwrimf}JWU q.uwhwUlliwu 

WJL hwliw4wriq.bri 
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Ju nznp t112tpwl{np 4hGqwGpGhpp Gnpuwl{npl{wo uGuwG Gu1wmw4nl{ 

Q-hpuwGpwJmti 4hp)1 tGhpqhm]14 uGGqwpwpmJ?JlllGI! qGwhwmmu hG hp4m 
hwuw4wpqnl{: 4wpGwmm 4nl{hp]1 4tp]1 qGwhwmmuG ]1pw4wGwgl{mu t 
Netto-Energie-Laktation (NEL) 4wu LW4mwg]1wj]1 uw12mp tGhpq]lwj]l (LlJt) 
hwuw4wpqnl{: lunznp L. uwGp tq2tpwl{np 4hGqwG]1Ghp]1, tunqbp]l m J?llimG
Ghp]l hwuwp 4hp]1 tGhpqbm]14 uGGqwpwpmJ?JlllG{! qGwhwml{mu t tiintuwGw-
4wJ]1G tGhpq]lwJ]l h]luwG l{pw (<l>t): <I>ntuwGw4wJ]1G tGhpq]lwG npnztttiu 
hpup t {!GqntGl{mu uGGqwGJntJ?hpp uwpuhl.PntJ?JWG' 4tGqwG]1Ghp]1 mhuw4]1G 
pGnpnz wnwGaGwhwm4ntJ?JntGGtpn: 

3.1. tGbriq~wJ~ lflntuwOw4mf}JnLGI} 
4bGf'l-wO~Obri~ limn 

4bGqwG]1 opq';UG]lqu]l 4nqu]1g 4hp]1 tGbpq]lwG oqmwqnpotttiu mbf])1 hG 
m(ib(imu 4npmumGtip ]1Giuihu uwpuuwG, WJGuitu tL GjlllJ?WtPlltuwGill4ntl?JWG 
nGJ?wgpmu: liJil 4npmumGbp]1 utomJ?JntG{! 4wtul{wo t 4hp]1 4wqu]1g, 4tG11w
Gm mbuw4]1g L. UJ?hpwml{ntf)JntG]lg: iltum]l, pntnp mhuw4]1 4bGqwGpGhp]1 
hwuwp 4wphl.P t oqmwqnpoht tGhpqhm)14 tlintuwGw4ntJ?JWG u]1wuGw4wG 
ututuw (G4. 3): 

.Pmf_wfinw[J lfilipq/Jw fPI; [Jwtf GE) . 
4bpp pnl{wGqw4 tGbpq]lw wuhtntl' hwu4wGmu hGp qpwGritu wn4w 

uGGqwGJntJ?hp]l n112 p]1u]1w4wG tGhpq]lwG: gnl{wGqw4 tGbpq]lwG npnzhtm 
hwuwp oqmwqnpomu tG 4wtnp]1wiwtliw4wG nmup, npmhq 4tpG wJpl{mu t 
uwpmp J?J?tlwoG)1 ut2. wG2wml{wo tGhpq]lwG 4tp]1 pnl{wG11w4 tGhpqpwG t: 

U-wpuli!h tfilinqhw (lful; [Jwtf DE) 
4hpp pnl{wGqw4 tGhpqpwJ'1 u]111wu{! qntpu t qwl.Pu 4bGqwGm 4qwGp]1 

hbm: gnl{wG11w4 tGhpq]1wJ)1 (gt) L. 4itwGp]1 tGhpq]lwJ]l (t4~wfip) mwppbpmJ?
JlllG{! 4nitlntti t uwpuhl.P tGhpq]lw' lfut =gt - t4~wap: 

<:Pn[uwfiw[Jw!hfi tfilinqhw (<:Pl;[Jwtf ME ) 
gwg]l 4qwGp]1 hbm tGbpq]lwJp 4npum]1g' tGhpq]lwJp npnzw4p pwGw-

4ntJ?JntG wpmwpnpl{mu t GwL. ubq)l L. wTJ.PpwJ]lG qwqbp]l (ilhJ?wGp)'htm: bJ?h 
uwpubl.P tGbpq]lwJpg hwGtl.)1 ubq)l L. wq]lpwJ]lG qwqbpp tGbpqpwG, mwpph
pntJ?JntG{! 41.PG]l qmtuwGw4wJ]1G tGhpq]lwG: 

-Qw(ip np lfut =gt - tlJ~wfip, WU}W · 
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<l>t =Pt - t4qwG11 -tubq - tubpwG h C02: 
lJp.wJumg umwun12uml_ qbGqwGpGbpp U:nm tlJ.nJuwGwqwJpG tGbpqpwG oq

mwqnpatj_mu t qbGuwqnpamGbntpJtuG UjtuhUjwGU:wG h U:pbpwmtj_mpJwG w
Ujtuhntj_U:wG hwU:wp: 

Dpnonq qbGqwGpGbpp U:nm tGbpqpwJp wGGzwG qnpmum t qpmtj_mu Gwh 
2tpU:wpmwI]J1wG12p qnJwgU:wG hwuwp, npG wGhGwp t wnwG<ipG hwztl_hi: 

lJl:iqp tlil:iflqpw U1J.11!2WJpli qwql:i[lp 
tlil:iflqpw 

CI>ntuw4l:if1UjnLLl(! 2l:if1Llni.pJWli 41:iliuwljwli 
:j>nLli4gpwlillf1p UjWhlljWliLlwli UjWhwli2ntl 

'11f1nLnl:iplip 
4nLLnW4nLLl 

CI>ntuwliwljwJpli tlillflqpw 

'Vlj. 3. f:ubpqftwJft 1/wjuwuwljmp1wu ujubzfw 

,SllipuwpmUJllllwOI!b talipq/lw 
"lJJmpwtlJ.nJuwGwqmpJwG [!Gpwg12mu tGtpqptuJp tlJ.nJuwqbpUjntUGbpp 

dwU:wGw4 mb$ t mGbGmu qnpmum 2tpU:wpmwI]J1wG12p mtu12ntl_, np[! bplt
qwqu t: Unw2pG[! ubtlJ.wqwG 2tpumpJwG tGbpqpwG t, npG opqwGpqupg wG-
2wmtjmU: t 2tpU:mpJwG mbu12ntl_' I]JIW ltbGuwqwG :PmGqgpwGbpp UjWhUjwG
uwG hwU:wp: bpqpnpl}G WJU tGhpqpwG t, np[! awJuutlmU: t npnnp, lthpp U:wpu
U:wG, opqwGpqumu uCiGqwGJmphpp L. qbGuwpwGwqwG wqmptl CiJmpbpp tlJ.n
Juwl]JlntUGbpp, U:qwGGbpp qaquwCi, pG~Ujbu GwL. tGbpqpwJp mqqwltp awJu
ubp' mwppbp Gjntpbpp upGpbqU:wG hwU:wp: 

DpnnnqGbpp unm 2tpuwpmwI]J1wG12P. qwqui:nu lfltugmgp~ hwztj_p t wnG[!
tl_mu :ptpubGmwguwG tGbpqpwG: 

ifwpmp talinq/Jw (lJ1; qwu NE) 
lfw12mp tGhpqpwG qbpp tGhpqpwJp wJG U:wuG t, np[! hwztlwplttjmu t i.p.n

JuwGwqwJpG tGbpqpwJp L. tpumpw2tpU:ntpJtuG (tGbpqpw, np[! awJuutlmU: t 
uGGqwGJmpbpp JntpwgU:wG hwuwp) mwppbpntpJwup: 
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lftuJ;1ntp tGbpqpwG awJuutj_mU: t opqwGpqU:p qbGuwqwG :pmGqgpwGbpp 
UjtuhUjwGuw!.i h wGU:p2wl.iwGnpbG U:pbpwmtj_ntpjwG hwU:wp: t12umpw2bp
U:mpJWU mtu12ntl_ tGbpqpwJp \.inpmum[! qwJutj_wa t U:pbpJ;1P, mbuw\.iP,g: D.wp
U}tul}mmwl}uwG qbll}J;1ntU WJG l}wqumu t 5-25 %, pul} hqpmpJwG qbUjpmU: ' 
U:pG~L. 80 %: 

ut =Pt - t4~wGp- t ubq - t UbFwG - t tpulf111w~b11u. : 

iffJbnwmt/nz1uwu Uibnq/Jw 
lfpbpwmtj_mpJwG tGbpqpwG wJG tGbpqp.wG t, np{! qmmwqtl_mu qwu 

wpmwqwmtl_mu t qbGqwGP,Gbpp wpmwqpwG12P. opqwGwqwG GJmpbpp. hbm: 
bpb l}bpp tGbpqpwG pwtl_wpwp ~t mtl.Jwt U:pbpwmtl_mpJwG U:wqwpqwqp hw
U:wp, wll}w tGbpqpwJp U}W\.iWUJ:! wwgtl_mu t opqwGpqup U}tuzwpGbpp.g: 

3.2. 4brip tubriqbt.np~ UULil'lWr1Wr1nLf}JWU 
quwhwt.nuwu hwuw~wriqo q.briuwupwJmll 

3.2.1. libpp tGbpqbmpq uGGqwpwpmpJwG qGwhwmntU[! U:wGp 
npn6I1IJ.Gbpp h Junznp t112tpwt1_np qbGqwGpGbpp pmU:wG hwU:wp 

q_(iwhwmmuG ppwl}wGwgt1_mU: t tlJ.nJuwGwqwJpG tGbpqP,wJp (<l>t qwu 
ME) hpuwG tlµw: 4bpp tlJ.nJuwGw\.ituJP.G tGbpqptuJp U:bampJntG[! qwJutj_wa t 
\.ibGqwGm qwGqt1_wapg, l}bptu\.ipuwG uwl}wpqwqpg L. wpmwqpwG12p' l}wpp., 
\.ibGqw!.ip qwGqt1_wap 12wzw6P, ut2 UjpnmbP,Gp pwGwqpg : 4hpwqpU:wG U:w-
1.iwpqw\.ip pwpopwgU:wG qbll}J;1ntU \.ibpP, ut2 i.p.nJuwGwl}wJpG tGbpqpwJP. 
tummpJmGG wGGzwG Gt1_wqmu t, P.u4 wpmwr1J1.wG12mu UjpnmbpGp mdbqwg
l{wa qmmwqU:wG qhll}J;1ntU:' npnz ~wtlJ.ntl wtl_btwGmU:: liJI} bpL.mJVGbp[! U:w
uwup hwtl_wuwpwqznmu hG utlm UJntuP,G: <!.wztlwpqwJP.G uJuwm unt1_npw
pwp ~p qbpwqwGgmu I % L. qwpnq t wGmbutlbt: <l>nJuwGwl}wJpG tGbpqP,tuJP. 
U:bampJmGG oqmwqnpatl_mu t npUjbu l}bpp. tGbpqbmpq uGCiqwpwpmpJwG ~w
LtiwGpz qJmqwmGmbuw4wG ltbGqwGP,Gbpp. mwppbp mbuwltGbpp hwuwp: 
4wpGwmm ltntlbpp hwuwp WJfl gmgwGP.2G oqmwqnpat1_mu t npUjbu U:p2wGlt
JwuwLtiwGp2' ttu\.imwgptuJP. U:w12mp tGhpqP,wG npnzbtm dwuwGwlt: 

4bpp ut2 tlJ.nJuwGwqwJpG tGbpqpwJp hwztj_wnJ;1[! ltwmwptl_mu t hbmL.JtuL 
pwGwaL.nl{. 

<I>t(lf.Q) = 0,0312 . u:.:;o. + o,OI36 . u<.fO' + 0,0147 (uffG - u.:.u. - u.::.fO') + 
0,00234 . .:. "l, 
npmbq' u<.u - G U:wpuhtti hntU: OWpUjG t, q, 

U:<!.fO' - G' U:wpublti hmu pwqwGptuGJmp[!, q, 
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uOu - G' uwpubJli opqwGwqwCi GJnW[!, q, 
4 "1 - G. hritu uipnuibpCi[!, q: 

3.2.2. Ilpn6nqGbpp 4hpp tGbpqbmp4 uGGqwpwpntpjwG 
qGwhwmmuu (twtimwgpwJp zr2wGmu) 

Lwl.jmwgpwjp ZP2.tuGmu qmGll_nq l.jbGqwGpGbpp l.jbpp tGbpqbuipl.j 
uGGqwpwpntpjntG[! npnzbJliu hp.up bG [!Ul}ntUntU LW4mwgpWJl:l uwpmp tGbp
qpwG (LUC): "Vztlwcr hwuwl.jwpqmu, npuibu 4bpp uGGqwpwpmpJwG qGw
hwmuwG zwtJ1wGpz, oqmwqnpaqmu t qpwCipg qnJwgwcr qwl}p tGb(lqpwG, 
flGil:l zGnphPtl hw2nqqmu t qnpcrGwl.jwGntu wupnq2ntlPG ptiJgwnbt qbpwpwct
Gp wqqbgmpJmGu tiintuwGwl.jwJ.flG tGbpqpwJp 4£1w, pGzuibu Gwh jumuwtJ1bt 
ubpnqwl.jwG utuw1Ghpl:lg, npnGp p hwJm bG qi.uJliu 6wpuiwl.jmmwl.juwG gm
gwGpz.fl oquiwqnpMwG qbUJpmu: 

lw4uiwgl:lwJp uwpmp tfibpqflwJp hpuwG 4£1w qb[lp uGCiqwpwpntpJwG 
quwhwuiuwa hwuwl.jwpqp GwtuwqpJWL t crwnwJmU l.jbpp tGbpqpwJp L. 1.jbG
qwG{l.Cibpp upb.pwmtlmpJwG ufl2h bqwcr itin)uwqwpa 4WUJI!· 

• 4:wpl:l qn1wguwG h qwpGwuim 4mlbpp o(lqwGpqumu ljmuiwljuwu hwuwp 
tlintuwGwl.jwJpG tGbpqpwJfl oqmwqnpMwG qnpcrwl.jpgGbpn hwtlwuw
JlWUJbu pwpap bG: '1-pwCig hwuwp oqmwqnpcrtlnq qbpp uwpmp tGbpqflwG 
l.jnztlmu t ttu4mwgpwjp uwpmp tGbpqpw, npp pwGwlm hwtlwuwp t WJfl 
wpuiwqpwupmu uiwpmGwt.itlnri tubpqJiw1JiG: 

• Lwl.juiwgflwJfl tlintuwGwljwJpG tabpqpwJp oquiwqnpauwG qnpawtlf191! 
(k1) 4wtutlwcr t 4hpwpwdGfl l.jwqupg, npn pGmpw4phtu t lubpqpwJfl 
UWtnzbJlintpjntU[! (q) : kdi 4£lw q-[l wqqbgntpjlUG wumtinwGn n(lnzll_n1u t 
'-lwu tujl hwtlwuwpmun4. 

k1 =0,24q + ·0,463 : 

• Opqwujlqup 1.jbGuw4wG · '.j}ntGl.jgpwub}1p' uiwhtqwGuwa hwuw11 oqmw
qnpcrll_nt\ t11ntuwfiw4wjj1G tubpqpwu (k;,,) 'qw)utlwcr t cHig i.uJfipwfiiltl, np
pwGntl np k\-n: liJupGpu' w111 qnpbwqp~Gbpp hwpwpbpwl.jgmpJmGn, wfi-
4wtu q-pg, 4wJmG ilbbntflJntfi t (kmlk'1 ==' 1, 196): UJumbaj1q hbtnWitu t, np 
LUC quwhi.uuiuwu: hwuwl.jwpqn pmJt t lilwJliu"6pztn nnnzbt lji.Uf}uwmm 
4ntlhpfl 4bGUWUjWh1.1jtuut5ruG tGhpqptiJ J'1 uiwhwfi21}: 

• UGuwG pwpap uwqwpqwqp i}bUJpmu (bpb WJG up pwGjl wGqwu qbpw
qwGgmu t l.jbfiuwuiwhuiwGuwG UjWhwG2n) l 4q l.jbpfl ub2 tflnfuwGwqw
JflG tGbpqpwJp pwGw4t:! Gtlwqmu t: <I>n)uwuwl.jillJpu tubpqpwJti w)q 4n-

lfbpft tubpqbwftlj uuu1Jwpwpmp1wu.-quwhwwlfwu hwtfwljwpq[! CJ.bptfwuftw1mt.f 53 

pmum[! hwztlP t wnGll_mu LUC hwuwtiwpqmu. JmpwpwCitJmp 1 4q 4wpti 
hwzll_ml 0,07 lfQ LUC UJWhwG2p GbpwMwG majlml (wG4wtu wpmw
qptlnq pwCiU11.jpg): 

LUl:-G npnz4_nu.l t '-lwG tu]1 pwGwdhn4_. 
. Llll: (lf.Q) = k I • <l>t ( UQ ) = 0,6 (1 +0,004 (q - 57)·<1>t (lfQ), 
npmbq' q = <l>t I Pt· 100: 

<l>t(lf.Q) ;= 0,0312 . u~ n (q) + o,0136. u<!.rcr + o,Ol47·[uo-v (q) -
-u<!.ti(q) - u~rcr (q)J + 0,00234 · 4"1 (q): 

Pt (lf.Q) = 0,0239 · <!,"1(q) + 0,0398 · 4ti (q) + 0,0201 · <!,fcr (q) + 
+0,011. mn_, (q ): 

tGbpqpwJp · uti2tiu uwmibJ.hmpJwCi qbummu, npl} 4wqumu t 57 %, 1.jwpp 
qnJwguwCi hwuwp ipnfuwuwl.jwJpG tGbpqpwJti oqmwqnpauwu qnpcrw4pg£! 
0,6 t, WJl qbpuf 60 % <l>t-u 4wpn11 t ll_bp.wcrll_bt qwpp tubp.qpwJp: bpb tubp
qpwJp uwmibllmtpJmCiCi wtlbtwCiw I %-ntl, wtqw qpw oqmwqnpcrntU[! qpwpa
pwGw 0,4 %-n4: <l>ntuwuwtiwJpG tubpqpwJp hwzll_wnpp hwuwp wGhpwctbzm 
t puwGwt uGCiqwGJmpbpp uwpubJlimpJwCi uwqwpqw4£!: 

Op}lfiwlj. <w2tfbL uwpqwqbmliwJftli junm]l tfbp Ufl:-]l UJwpmfiw/jnLJymfi[!: 

UCiCiqw - UCiCiqwCiJmflbptJ 1.4w- lfwpublfimp-
GJntpbp[! pmGwljmpJntCil}, q/l{q JntCi[!,% 

<!,II} 97 58 
<!.ti 21 48 
<!,[<} 268 63 

um., 410 61 
O"L 796 61 

Pt (lfQ) == 0,0239 · <!,"1 (q) + Pt (lfQ) = 

0,0398. 4ti (q) + 
0,0201 ·4(c} (q) + 
0,0175 · UlJl,(q) + 

<I>t (lfQ)== 0,0312 . u<!.n (q) + <I>t (lfQ} = 

0,0136. lf<!.(c} (q) + 
0,0141 . [uo-v (q) -
u4ti(q)-
u<!.rcr (q)]+ 
0,00234 . <!. "1 ( q) 

q== (<l>t:Pt)·lOO q= 

lfwpublfi uCiCiqwCiJntpbpjl 
1.4wpmGwljmpJntCil}, q/ljq 

56 
10 
169 
250 
485 

0,02339 . 97 + 
0,0398 . 21 + 
0,020 l . 268 + 
0,0175 . 410 = 15,72 
0,0312 · 10 + 0,0136 . 
169 + 0,0147 (485 -
10- 169)+ 
0,00234. 97 = 7,1 1 

• 
(7,11 : 15,72). 100= 
45, 23 
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llJ4 ( lrQ) = k, . <!>t (lrQ) LUl: (lr.Q) = 0,6 . [l + 0,004 (q -
57 )J . <l>t= 0,6 . [ 1 + 
0,004 . (45,23 -57)] . 
7,11 = 4,07 

3.2.3. lunqhp)l 4bpp tGhpqhmp4 uGG11wpwpmpJwG qGwhwmmU[! 

Iunqhpj1 4hpj1 tGhpqhmp4 wpcthp[! qGwhwmmu hG ljlntuwGwl{wJpG t
Ghp.qttwJr httuwG qp.w: 

Iunqwpmc)mpJntGnuS uwpmp tGhpqpwJp hpuwG tIPw ljhp)l l}Ul}hwGmp 
uGGriwpwpmpJwG qGwhwUluwG hwuw4wpqtt 4}lpwnmul! tuG11pwhwpmJg t, 
pwGp np. pUzUJ.hU funqhp.p pmuwG [!Gpwgpmu, WJfiUJ.hU tt uhpmGGhpp t.lnm wp
qwuttpGbpl"t qnJwgmu[! uzUlwUJ.bu ljlnljlntutjmu t: 4bp.p tuhpqhmJ:i4 qGwhwm
t.lwG wnw2wp4tJ.n11 hwt.lw4wp.q[! uzw4tJ.ht t <!.n~uwup L. CpuwGp 4n11uflg : 

<l>ntuwGw4wJpfi tGbpqtiwJp (4bpp pmJ.wG11wti tfibpqjlwjpg hwGwb" 
411wGpj1, uhq)l L. w11J:i12w1j1G qwqhpp hbm 4npgLJ.wb" tGbp.qpwf.i) hwztjwnp[! 4w
U1WptJ.mu t' btGb1m.j uGG11wGJntpbpl"t (uJPnmbjlG, 6Wf1UJ., pw11wupwGJmp L. 
UlJl,) uw[!ubt/lmpJmG)lg : Cw1:2wpntJ. 4wu gtunqnqnLJ., hbupgbumtnqntJ. L. 
UJ.bGmnqGbpml hwpmum l!bp}l 11bUJ.pmu ljlntuwGw4wJpfi tGbpqpwJp hwztJ.wp-
4wJpfi ubbmpjntU[! qbpwqwGgmu t ljlwumwgp Ubb"ntpJntfi[!: liJ11 UJ.WUH'.iwnnLJ. 
WJ11UJ.PU!l 4bpl"t hwuwp uwhUwGtJ.wb- bG hwzlJ.wn1:2Gtp, npni.J. hwztJ.P b(i wnG[!
tJ.mu uwGptwpwGw4wG tuunpuwu clwuwGw4 w111 uGG11wG1mpbppg 2hf1ump-
1wup L. wfl}11:2wJ!lG qwqbpnlJ. tGbpqflwJjl lj_npmumGbp[!: 

Cw12wph hwzlfwnpg Cwgwpp pntjwG11w4 tGbpqpwG outwJjl hwubUwm 
1-2 4.Q/q-ntJ. uiw4wu t: 4bp.j1 znp f.iJmpmu zw12wpj1fummpJntfi(}80 q/ljq L. wi.J.b
t/1 t/1Gbtm 11bUJ.1:2mu ljlntuwGwltwJjlfi tGbpqJ:iw1)1 hwzl[umpp utuwtGbpjlg tum
uwlj1b1m hwuwp ljppwntJ.mu t 11rw !!fillhwf.imp UJ.wpmGwljmpJwG hwzLJ.wnp: 

ifwOptwpwuwf[wu /ulfnpuwu u1mBbpb (UJu'"UJhwz1/wnpf!." UJu'G bu w1G 
GJmpbp[!, npnCi12 qnJwGmu bG hwuITT wfl}112wJpfi pwdfimu' uwGptfibJljl wq11t
gmp1wup' gtum1nq, hbu)lgtumtnq L. UJ.bfimnqGbp : lrwGptwpwGwljwG fuunp
uwG 11bUJ.pmu funqbpjl hwum wfl}111wJj1fi pwclGmu ljn[lzlllU t WJ11 Gjntpbpjl pn
LJ.wG11wlj tubpqpwjjl 40 %, uj1Gz11bn umwunpumu L. pwpwlj WllPQWJpU pwct
Gmu uwpun11mpjwG 11bUJ.pmu' 5-20 %: <!,wztjwnp[! ljwmwptjnuS t WJU clwuw
Gwlj, bpp 4bpj1 znp fiJmpjl ut2 Ulul.,-jl UJ.WpmGw4mpJntfi[! qbrwqwGgmu t 
10 %: 

Ulu'IJ = UWpubt/1 pw11wfipwfijntp + uwpubtfl litJU - 2WQW[l- OUtW: 
lunqbpjl 4bpmu lj1nfuwGw4wJpG tGbpqpwG hwztJ.wpljmu bG ljbpjl znp 

GJmpmu uwpubtfl uGG11wGJmpbpp UJ.WpmGwljmpJwG mtlJwtGbpj1 hpuwG 4Pw' 
[!UTT hbmL.Jwt hwqwuwpuwG. 
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<I>t (trQ f4q ()L,) = 0,0210. u<.'11 (q) + o,0374·u<!.u (q)+ o,ol44·u<'..[c)-(q) + 
0,0171 -uum., (q) - 0,0014 · zwpwfl (q)*- 0,0068 · [ UluL, (q) - 100 ]**: 

• ::n ·-mu zwpwpp lJ!L!JpntGw4ntJlJntfil! 80 q./liq-pg w4_hll1 !llfihLnt qhummu 4w111wp4_mu 
tzwpwp)l [!GqhWGmp lJ!WpmfiwljmpJwfi hwziJ.wnp: 

•• ::Ju-mu Uluu-)1' wtlb!ll pwG 100 q/4.q qbummu lJ.w111wp4_mu t hwztlwnp: 

.Rwfijl np Ljbpmu UJ.Wpmfiwljtjnq uGG11uiGJmpbp[! Ljwpnq bG npnztl.ht ujlwJG 
~pqtm1nqj1w4wG ljlnpobpm{ (J1Grn tiwUJ.tjwo t qqwtfl c)-wtuumuGbpjl hbm), 
uzwtitJ.bt bG hwuwltgtjwc)- ltbpp ljlntuwGwljwJpG tGbpqpwJ}l hwzqwptiuwG hw
UlntlJ hwtjwuwpmufibp' hpup·aGqmGbtntJ. 11pwfig ppuj1w4wG 4wqu(} ( w11. 5): 

Uiumuw4 5 

Jvnqbpft. hwuwp tfwfJ61Jli!Jft uqnwmu tJmJuwuuJ1p;1ftu 
tobpqftw1ft UJWpntOwljmp1wu liw2lfwplj · 

.i' . ' 

I UGGqwGJmpbp[! 

UGGqw~Jnt. 
lJwpuh- cI>t~r pwGwtrn I' q 

, 4hp)l ::>u-mu 
Jlhp\1 ui.wpmGw-

wm- uwputw 'ujmp)l 
cI>t-)1 [!fiqhw-

. lJ.mpJn~G[!, qllJ.q Gmp pwfiw4!!, 
:;>"ti 

j}JmCi[!, % lih2,4.2 
lJ.2/4q 

<!.mu UJ.pn111bpG 112 45 21,0 1,06 
<!.mu owpUJ. 7 46 37,4 0,12 
<!.m'U 

156 . 83 14,4 1,86 
puiqwGpJitiJntp 
uuu 647 90 . ' . 17, I ·, 9,96 
Cwpwp 210 
Oti1w 0 I • 

Cwpwpf1 hwz4_wnn 210 -1,4 0,29 
Ulv"U-)1 hwziJ.wnn 
(156 0,83+647 0,9-210)-100=402 - 6,8 - 2,73 
CUlpwpp li. U1u:U-)1 hU!ztl.ml tSzqpmiJ.wll- <l>t. 9,98 

Uc)-tuw2pbpp ·tuupmu 'tunwGoGwumu b(i outlliu, zwpwp[! L. PWIJ.wfipw
Gjmpjl pw11w11pp~Gbpl} : 

Iunqbpp hwuwp hwuwljgqwa 4tpmu ljlntuwfiw4wJ)1G tGbpqJ1~JP UIW-
pmfiw4m?Jmfin npnzmu bG ·Qutn hbmL.JWL ptUfiwaL.jl. · · · 
<l>t(lr.Qf4q)=(21,8. <!,'11 + 31,4· <!."6 + 17,1·<!.0 + 16,9·zwpwp+8,1 ·0lr
- 6,6 . [<}'l.[<}) . 10-3 ( ± 2,0 % ), 

npmbq' ~"l-G hmu uipnmbpGG t, q/ltq , 
-<!. ti-G' hmu CiwpUJ.Q, q f4q , 
<_0-G' hmu OUtWG, qf4q , 
[<}-'l-@--G pptjwqbmbpqbfimw1}1G pw11wGpwGjntp(}, qf4q, 
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Olf-Ci' opqwCiwqwCi uCiwgnprm (opqwCiwqwCi Cijntp - hmu uipn
mhpCi - hmu nwpui - hmu outw 2wpwp - fc:Fl-[c}), q!tiq: 

bph hwjmGp t upwJCi hmu pwqwfipwCijntpp pwGwqntpjntCiI!' wnwCig hli
pwpwqwllPwuwubpp, wuiw qppwmjmu t hbmhJWL pwCiw6hJ:!. 

<1>t(lfQ/4.q)=(22,3 ·<!."1+34,1·<!.ti+17,0·<!.0+16,8 · 2wpwp+7,4 · Olf-

10,9 . <!,[c}) . 10-3 : 

OpqwfiwqwCi uCiwgnprm npn2t.lmu t . 
Olf= OL. - (<!,"l +<!,ti+ <!,O + 2wpwp + <!,[c}), qf4.q: 

3.2.4 . [c}n]_mCiCibpp qbpp tCihpqhmpq 
uCiCiqwpwpnLpJWCi qCiwhwmnLUJ:! 

[c}n]_mCiCibpp qhpp tCihpqhmp4 uCiCiqwpwpmpjwCi qCiwhwmmuCi wpqhCi 
t.lwqmg qwmwpt.lmu t t.PntuwCiw4wJpCi tCihpqpwjp hpuwCi t.tPw: [c}n]_mCiCihpp 
unm t.PntuwCiw4wJpCi tCihpqpwjp npn2muJ:!, hw2t.lP. wnCihtnt.l qpw qnpmum{! 
qqwCipp h uhqp hhm, 2wm wt.lbtP llJntppCi t, pw(i WJL 4bCiqwCipCibpp umn: bph 
pn]_Cip uwpuGmu pwgwqwjntU t uipnmhpCip qmmwqntU{!, WU{W LPW9lll9Pl. 
qwmwpt.lmu t tCihpqpwjp pwCiwqp hw2t.lwnp ' hwzt.lP wnCibtnt.l uhqp hhm 
tCihpqpwJp 4npmumJ:! ppt.lP mhupnt.l: q_hpuwCiwqwCi pn].CiwpmampJWCi 4hfim
pnCiwqwCi upwt.lnpuw(i 4nqupg hpwuiwpwtit.twa pn]_Ciwqhpp tCibpqbmp4 wp
cJhpp uwupCi mt.lJwtCihpJ:! hpuGt.twa hCi «World's Poultry Science Association» 
hwzt.lwp4wJpCi hwt.lwuwpmuCibpp t.lPw, npnCip umwgtlht hCi ht.lPnuiwqwCi zwm 
hp4pCihpmu wCigqwgt.lwa tun2npwuwu2mwp hhmwqnumtpJmCiCihpp WPllJntCi
pmu: 

Cum wqnmp DNpmt.lwa t.PntuwCiwqwjpCi tCihpqpwjp hw2t.lwpq[!' qhpp 
uwpuh!P uCiCiqwCiJmphpp uiwpntfiwqmpJwCi mt.lJwtCihpp oqmwqnpauwup, . 4w
mwpmu h(i hhmhJWl hwt.lwuwpuw(i up2ngnt.l. 

<t>t (lJQ f4.q) = 0,0180 . t.P<!."l + 0,0388. t.P<!.ti + 0,0113. i.pum.,, 
npmhq' t.P<!. "l- Ci «t.PntuwCiw4wJpCi» hmu uipnmhpCiu t , qf4.q , 

i.p<!,ti - Ci' «t.PntuwCiwqwjpCi» hmu nwpU{J:! , q/tiq, 
i.pum., - (i' «t.PntuwCiwqwjpCi» um.,, qf4.q: 

«<l>ntuwCiwqwjpCi» uCiCiqwCijntphpCi WJU uCiCiqwCijntphpCi hCi, npnCip uCimu 
h(i 4hpp hhm ummp qnpawapg uhqp h qqwCipp hhtn 4npmumCihpJ:! hwCihtnt9 
hhmn: 
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3.3. Libp~ tGbpqbLn~lj uGGri.wpwpm~JwG 
qGwhwLntlwG WJL hwtlwljwpqbp 

3.3.1. npnnnqutp 

3.3.1.1. r/Jnjuwfiwljw;ftfi tfibpqftw 
Uphtuwu bt.lPnuiwJp up 2wpp hpqpCihpmu qhpp tCibpqhmp4 uCiCiqwpw

pntpJntCi[! qCiwhwmmu bCi CpuwCip (1971 fl.) hqwCiwqnt.l t.PntuwCiwqwJpCi t
CihpqpwJp npnzuwCi hpuwfi t.lPw. 

<t>t (lJQ /4.q ~L.) = 17 ,46 . u<!. "l + 31 ,23 . u<!. ti + 13,65 u<!,[c} + 14, 77 . uUlfU, 
npmhq 'u<!, "l - (i uwpuh!P hmu uipnmhpCiCit, q!tiq ~\_,, 

u<!,ti - (i ' uwpuh!P hmu nwpuiJ:!, q!tiq ~L.. 
u<!,[c} -Ci ' uwpuh!P hmu pwqwCipwCijntp{! , qf4.q ~\..,, 
uUlfU -Ci' uwpuh!P UlfU, q!tiq ~L.: 

33.1.2. t.[wpuwljw;}lfi ljbpwlfftwlfnp (Oat f eed unit= OFU) 
Swpphp 4hpwmhuw4Cihpp tCihpqhmp4 wpcJhpJ:! l_wi.pwCizt.lmu t 1 4q t.lwp

uw4p hwmpqp uCiCiqwpwpntflJWUp' qpwCimu ]_np Cijntpp 88 % uiwpmCiwqmp
JWCi qtuipmu: 

1 OFU tuh4 = 630 OlJ (outwJpCi upwt.lnp) = 6,48 lJQ llJt = 0,52 lJQ <l>t: 

3.3.2. lvnqhp 

U}l zwpp hpqpCihpmu tunqhpp 4hpp tCibpqbmp.4 wpcJbpJ:! CimJCiuitu hwt.lw
uwp t t.lwpuw4wJpCi uCiCiqwpwpntpJWUJ:!. 

1 OFU = 11, l lJQ <l>t: 



u·1111q.wllJnL(ctti(lf1 
111whwll2n 

4.1 . UOOl'lwGJmf;}bfltl 1.4whwG21J ltbCiuwLtwG 4>m04-

gtlw0bpt1 1.4wh1.4wGuwO hwuwp 

4.2. UOOl'lWGJmf;}bfltl 1.4whwG21J ufJbpw1.m{mJJJWG 

w1.4whml_LiwO hwuw11 
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U CHi11wGJmpbpp Gltwmuwup lthG11wGm ll!whwG2n ll!lilJUwGwt.l_nptj_wa t 

pGzll!bU ltbGuwltwG :J.:imCiltgpwGbpp, lUJGll!bU t1 u13bpwmt.l_mpjwG Wll!lilhnt.l_uwG 
11!lilhwG2Gbpn4_: UGG11wGjntpbpp G4wmuwup rrGqhwGmp ll!whwCi\11} ltwJutj_wa 
t up zwpp qnpanGGbppg: 

4.1. UGG11wGJnq3brir l4Whwu20 4bGuw4wG ~mG4-
grwubrir L4Whl4wGllwG hwllwri 

.!,puGw4wG l}lnJuwGw4mpJmG wubtnt.l' hwu4wGmu bGp qbGl}wGm opqw
Gpqup ll!whwG2!l uGG11wGJmpbpp Gqwmuwup, npnGp wGhpwctbzm bG l}lnJuw
GwqwJtiG pn1np ll!PngbuGbpp ll!Whll!wCiuwG hwuwp: 4bGqwGp qwGqt.l_wap w-
4_b1wguwG 11hll!12mu qbGuwll!lilhll!wGuwG 11!WhwG2p pwgwpawq ubampJmGG 
wnmu t, uwqwjG 4hG11wGp qwGqt.l_wap ub4 upwt.l_npp hwzlj_nt.l_ WJG Gt.l_wqmu t: 
bpb uGG11wGJm13bpp ll!WhwG2[} Gbp4WJW9$ qbfiqwGm uwpuGp uw4bpbup 
ubq upwt.l_npp hwzlj_nt.l_, lilll!W 4umwgtl_ti ltWJntG ubampjntG: lfwpuGp uw4bpb
up hwztj_nt.l_ hntipJnpbpu 4hG11wGpGbpp hpuGw4wG l}lnJuwGwqmpJwG ubamp
JmGn hwt.l_wuwp t 4186 4Q/u2

: Q.npaGwlJwGmu Gll!wmwlJwhwpuwp t qbG11w
Gm uwpuGp uw4bpbup l}lnJuwpbG oqmwqnpcrbt uwpuGp ubmwpnllllt qwGqt.l_w
crn, WjUpGpCi' qbG11wCip qwGqt.l_wa[}' 0,75 wumpnwGntj_ (4Q0

•
75 qq), pwCip np 

WJG npnzb1G wt.l_blll hbzm t, pwG uwpuGp uwlJbpbu[}: lfbmwpnlll4 qbGqwGp 
qwGqt.l_wap 1 4q-p hpuGw4wG l}lnJuwGwqmpJntG[} qwqumu t 293 qQ: 

q_npaGwqwGmu «hpuGw4wG ljmJuwGw4m13JmG» hwuqwgmpJwG l}ln
JuwpbG oqmwqnpamu bG «lthGuwll!lilhll!wGuwG hwuwp uGG11wGJmpbpp ll!lil
hwG2n» (lr"lU"l), pwGp np hpuGwlJwCi l}lnJuwCiwlJmfl'JWG ubampJmGrr qwpbtJi 
t npnzbt upwJG qbGqwGm pwgwpawlJwll!bu hwGqpum t]_ti6wqmu qmGtl_btm h 
011p oll!mpuw1 2hpuwmnp6wCip ll!WJilwGfibpmu: 

4"1U"l-fi PP ub2 fibpwnmu t htiUGwlJwfi l}lnJuwGwqmpjwG, qbpp nGqmG
uwG L_ uwpunqntpjwG, uqwGGbpp 40-4uwG L_ 2hpuwqwpqwt.l_npuwG Wll!Whntj_
uwG ll!lilhwG2Gbp(l: 011p Oll!UlPlllill 2bpuwump6wG]1 I}hll!PillU qbGqwfim 
uwpuGp finpuw1 2hpuwump6wCi[} ll!lilhll!wfibtm hwuwp pwtj_wpwp t WJfi 2hp
umpJntG(l, npG wG2wmt.l_mu t GJmpwl}lnJuwGw4mpJwG [}fipwgpmu: t;pb oq]1 
2hpuwump6wfi[} fit.l_wqmu t, lilll!W uwpufip uzmwtiwfi 2hpuwum]16wG]1 ll!wh
ll!lilGuwG hwuwp wGhpwctbzm t wwgmgpz 2bpum13JmG: Oq]1 pwpop 2hpuwu
mp6wfip 11hll!12mu GmJfill!hu ll!whwG24_mu t wwgmg]1~ tGbpq]1w' w\{bl9m4 
2hpumpJmGG opqwGpqu]1g hbnwgGbtm hwuwp: 

Swppbp mbuwqp h wpmwqpwlJwG Juupbpp qbG11wGpGbpp hwuwp oqp 
Oll!lllPUlill 2hpuwump6wfirr tiwJul{wa t uwqwawaqp tiwu l}lbmpwawatip qwp
qwgnqntpjwG wump6wGpg, bGpwuwzltwJpG 6wpll!wpwqwGpp hwummpJm-
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u/J.g, J:lGluthu uwL. uiwhtj_wopp utWJUWuuhppg (wq. 6): 

OIJft oUJw,ftuw1 pbprlwuwawfip,wwppbp 
wbuwljft ljbOI]wOftubpft hwlfwp 

Uiumuw4 6 

4buqwupubpp mbuwt.m L. tumtip[l Qbpuwumpt'.iwG(l, 0c 
Swt.j_wp' 

t./1WU1W(ll1}2 

hnpj)bp 
fltluwp 
PuuJ.nq funqbp 
UbpmuGbp' 

wuhwmwijw(i 111wht.j_uiO-p 
tuupwJpG 111wht.j_wop 

lunt'.il.mnGbn' · 

5-20 
5-15 
5-25 
16-22 

19 
t4 

25-35 

4.2. UuGri.wGJm~bpp ~whwG20 ll~bpwtm.tm~JWG 
w~whm{tlwG hwuwri 

lihGqwGflu wpmwllPwGp t mwUiu u/J.wJG wJG dwuwGwlJ, hpp uGuqw
GJntflhPfl l!GI]lltGuwG llwlJwpqwlJI! qhpwqwGgmu t lJhuuw111whl.l.}wGuwG 111w
hwG2I!: lJflhppfl qnJwguwG hwuwp wGhpwdbzm uuGqwGJntphp/l uwpmp 111w
hwG2I! hwUWUlWiliwuJuwumu t lJhuqwGp qwGqtj_wop wnp, 1.Jwpp, 6tj_j1, ppI]p, 
l.l.}UlllP (hqpntpJwG I]bU}pntiI) ut2 qpwGg 111wpmGwlJntpJWG(!: UuGqwGJntphpfl 
l.l.}WhwG2l! npnzt.j_ritu t wpmwqptj_wo uphppfl pwuwljntj_ L. 1.Jwquntj_: 

.QwGp np WJll wpinwqpwGpp 1.Jwqli(! 1.JwJmG ~t, mumfl pn1np l}lnl}lnJump
JntGGhp(! 111hmp t hwztlJ:i wnutj_bu mwpphp hwuw4mu L. .'pflqpn1nqflw4wG tlP
owqmu qmutj_nq 4hGqwupuhpj1 ljhpwljpuwG GnpuwGhp(! uzwljh!Pu: '1-pwup 
npnzh1m hwuwp wGhpwdhzm t puwGw1 uwpunqmpJwG L. l}lnJuwGwljntflJWG 
111pnghuGhpfl qh111pmu uGGqwGJntphpfl 1.Jnpmum(!, '1Gl111hu GwL. ljhGqwuflGhpfl 
wpmwqpwo liflhppGbpmu qpwug l.l.}wpmGwljmpJntGl! (wq. 7): 

Uiumuwlj 7 
WiwuOwpmmuljw[i LfpbppObpnuf tobpqftwJft UJWpntOwljntpjntO[}, lj.fllq 

lfpbpp[! 

U1W W 

~Ultl}l om 6,5 lvnqbp 15 

U001]w01mpbpft Ufwhwlip[} lfpbpwun/mpjwO WUJwhm/lfwO hwlfwp 61 

UJUUJ./J.untj_, uphpp/J. qnjwguw(i hwuwp UUUI]WUJntphpp (!UI]hwump l.l.}W
hwG2I! npnztj_mu t wpmwqptj_wo Uflhppmu WJI] GJmphp/J. l.l.}wpmGw4mpJwup L. 
opqwu/J.qli/J. 4nqu/J.g uwpuuw(i QUflWQpntu qpwGg 4npum/J. lwl}mtj_. 

n.(inh (i h (i lfwpmp Ll!lllhwu2 · 100 '-- •p•W mp uiw w 21! ~ 
lfwpubt./lmpJntG, % 

lJflhpp/l qnJwguwu hwuwp l}lnJuwuwlJwJ/J.u tuhpq/J.wJfl oqmwqnpomul! 
l.l.}WJUWGwt.j_nptjmu t wpmwqptj_nq uphppp mhuwl.Jnt.j_. 

K .... < Ci ,,. 
1
.h . tuhpqpwJp 111wpmGwyntf1JntG[l i upbppmu 

i oqmwqnpuuw qnpuw'1P9D ~ , 
tubpqpwJp 0-wfuuu i upbpur umwguwu hwuwp 

npmhq i-G wpmwqptj_nq Uflbpp/l mhuwlju t: 
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~wGpwjpG UJntphppg L. i.U-imwupGGbppg pwgp' l..iwG up zwpp WJL GJm

pbp, npnup hwtJ.btmliubpp 6L.m{ mptj_mu hu l..ihpp hbm' puiuihu 4buqwupubpp 
wnnr12mpJntUI! uiwhuiwubtm, upbpwmtj_mpJntUI! pwpopwguhtm, WJUuibu tt 
uuGqwuJntpbpp uwpubltintpJntGI! pwpbtwtJ.htnt hwuwp: 

11-pwup bu' hwl..iwppnmptiubpn, uwtuwppmnptiutpn, ~bpubumubpn, hw-
1..iwopupqpiGbp{!, tunqqwmnpGhp{!, opqwuwtiwu ppmubpn: fchlimuubpp hw
uwp oqmwqnpffi.lntu bu uwL. tinl..igpqpwumwmpl..iuhp, pu2uibu uwL. oi.J.P qbqum
gp uipqubumwgmun uiwJliwGwtJ.npnq tpwgwl)hp: 

~wljwpjmmftlj[ibpf! uu4hpp l..ibGuwqnpomubmpJWU wpqwupp bG, npnGp 
hwtJ.httl.nuI bu qbppG' uwuptGbpp numpwGpwJpU nuzuwu hwuwp: libpwJpU 
hwl..iwppmnpqubp{!. l..ippwntJ.mu bu wnwt{bt tflnpp iwtflwpwuwtiubpnt{, pwu 
pdz4mpJmumu: Quq npmu, oqmwqnpomu bu wJuuitmp hwtiwppnmptiuhp, n
pnup ibU 4ppwnl{ntu uwpql)wug pntdbtnt hwuwp: <,w4wppnmp4ubpp oqmw
qnpouwu hw2npq uwtuwuiwJuwuu t wuwuuwpmowtiwu upbppmu qpwug 
qmmwtiuwa muwtimpJntU{!: liJq wnmunl{ fiwtuwuiwml{ntpJntU{! mpl{mu t 
WJU upwgntpjntUUbppG, npnup jhU 4twGt{ntu tiwu 2Wlll PP/ bu 4LWUtjmu 
wuwuGwpmow4wa upbppmu: libGqwupGbpp 4bpwl)puwa hwuwp hw4wppn
mp4Gbp oqmwqnpobtnt hpup ta hwfiqpuwfimu hwmm4 hbmwqmnmvJmUCib
PP wp11JmCipCibp{! (wq. 8): 

litlJmuw4 8 
q.fiptfw[iftw;mtf ljftpwm/nrz ljbpw;]l[i hwljwpjmwftlj[ibpft 1wlftwpw[iwlj[!, 

tfq/ljq hwtfwljglfw<} ljbpnttf (88 % /DP [i;mpft UJWpnt{iwljntpjWUp} 

lJ1iG2h 4 
PmtJ.nri Jun- lJl!Gih 16 zw-

lJl!Gih 16 
wuuwtiwG Pml{nri zwpwpw-UGl\.wfimil[! 
}unotinp- qbp (utiG/h 6 pwpw4wG tnwl{wp l}wG ppnJ-

Gbn 
wuuwtiwG) hnppbp 

1hnGtn 
Utlh1wuhahG 20-40 10-20 - - 2,5-10 
J>1wtJ.n:t>nu- 10-25 1-20 8-16 2-10 1-20 
:t>n1huin1 
uwtnppmup - - - 10-40 unfibfiqhG -
uwtnppmup 

30-60 15-30 - - -
uw1hfinuhqhfi 
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QGmpwGpwjpG wqqbgntpjwG hwztUiG hwqwppmnj1qGbpml qwubgtJ.mu t 
umwunpuwwqj1pwJj1G mqm ni gwGqwJli uwGptGbpj1 qnpamGbntpJntGQ, h 

llPwGntl J1u4 pwpbtwtJ.tJ.mu t uGGqwGJmpbpj1 Jntpwgmun: QGq npmu, wqj1pGb
pj1 tnpowpwqwGpQ qpmu t ll"tnpp j1umGtuJJ1G pbn, wqjl.pp uiwmn pwpwqmu t , 
J1Grn pwpbtwtJ.mu t uGGqwGJntpbpp GbpaamilQ: Uqmj1tJ.wGmu bG uwpunqw
qwG :ptpubGmGbpQ, h zwm qtuiptpmu GtJ.wqmu t tmaj1 hw6wtuw4wGmpJm
GQ: ..!,wqwpj1nmj14Gbpj1 qpwqwG wq11tgmpJntGQ w6j1 wpwqwguwG tlflw wnw

tJ.bt wqGbph t lli GUjwumwtJ.np wpmwpj1G U)WJULUGGbpj1 J.i i.µGpwtJ.wpwp hw
tlwuwpwqzntlwa uGuwG qbll)pmu: 

4bpwjj1G hw4wppnmj1qGbp)1 qppwnuwG ctwuwGwq npn6nqGbp)1 unm nG
pwGmu t :ptpubGmwguwG mqqtlwampJwG mbqwzwpct : UtlbtwGmu t Ujfln
Ujjl.nGwpptlli qnJU19IllUQ h Gtlwqmu t pwgwtuwpptlli m qwpwqwpptlli uj1Gpb
ql}: utlwqmu t Gwh ubpwGj1 h watuwaGj1 bpqopuj1qp qnjwgmun: '1-w pwpbtw-
4mu t 4hGqwGj1Gb[lj1 WU)whntlmilQ uwmibJli tGbpqpw U)WpmGwqnq uGGqw

Gjntpbpntl: 
<'..wqwpj1nmpqGbpj1 iwll"twpwGwqGtpn GzwGwql{mu bG num oqmwqnpa

uwG hpwhwGqp: QGq npmu, qpwGp ill)bmp t gwGf1 t]iGbG pntJtwmpbJli · Gtlw
qwqmJGj1g, npm.J.hbmh wGpwtlwpwp iwll"twtlnpuwG qbll)pmu qpwqwG wpq
JntGp iP umwgtlmu: Swppbp hwqwpj1nmj14Gbpj1 qmqwqgmuG wGQGqmGbJli t: 

5.2. uwtuwp~mn~4Gbp 

uwtuwppnm)lqGbpp tuup)lG bG tl[wmqwGmu pwqmbp)lwGbpp qwu tuun
pwuGqbpp qbGqwG)l qnqmmpwGbpQ, npnGp qwjntGwgGmu bG uwpunqntpJnt

Gn: '1-pwGp p2)12Gtp tiwu ull)npGbp bG, nflllGp inpwgtlmu bG · gwap 2tpuwu
m)16wup U)WJUWGGbpmu: P2)12Gtpmu GJmpwll"tntuwGwqmpJwG U)pngbuGbpG 
wqm'1tJ.wGmu bG 2PP hbm zll"tuwG qblljpntU, upGiqbn UlljnpGbpg Gwtu UjbUlp t 
tJ.bpw6bG wqmptJ. P22J1: bpb qbpQ hwmpqwtlnptlwa t, wuiw Gmtuwuiwmtlmp
JmGn mptlmu t ull)npwjpG U)wmpwummqGbp)lG, pwG)l np ripwGp wtJ.bJli 2tp
uwtiwJntG bG, pwG inpwgpwa p2fi2GbpQ, npnGp j1pbGg qbGumGwl}ntpJntGQ 
ltnpgGmu bG tu{ll)bG 60°C-pg pwpop 2tpuwump6wGmu: 

'GhpqwjntUu wnw2wpql{mu bG UU)llflWJpG uwuptGbp)lg UjWUlpwummq
Cibp' umwgtlwa qwpGwpptlwJpG pwqmbppwGbpp h tuunpwuG4tuJ)1G p2)12Gt
p)1' gwap 2tpuwump6wGmu inpwguwG bqwGwqntl: uwtuwppnmpqGbp)l iW
tflwtlnpmuQ 4wtutJ.wa t U)tumpwummq)lg' l qq qbpwJpG tuwnGmpqmu (88 % 
::>u) 108-109 uwGpt: uwtuwppmn)lqGbpp P2'12GbpQ wqppGbpp U)tuUlbppG w
nw2w9Gmu bG qbGuwpwuwqwG pwqwGfl, npn tunmGqnmmu t wtumwapG 
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uwGptGbpp pwquwgmilQ: '1-pwGp wpmwqpmu bG Gwh pwqmbpj1wuuiwGJli, 
pwqmbppwumwmj14 Gjntpbp' qpwGnt! pu4 f}nqwgGbtntl qbGqwGm opqwGj1q
up uiwzmll)wGwqwG hwuwqwpqj1 twptlwantpjntGn: '1-w hwGqbgGmu t qbG
qwGpGbpp upbpwmtlntpjWG pwpopwguwGQ, pwGj1 np wtumwo)lGGbpQ UGQG
I}WGJlllpb[lj1 tlwm uwpuuwG Ujwm6wnG bG: q..npaGwqwGmu hGwpwtJ.np t 
Gwtuwpj1nmpqGbpQ qmqwqgbt hwqwpj1nm)14Gbpj1 hbm: 

5.3. OpqwGw4wG ppmGbp 

Swppbp opqwGwqwG ppmGbpQ (:pmuwpwppnt, up2Gwppnt, uipnuij1n
Gwppnt, qpmpnGwppm), )1G2uitu Gwh qpwGg wqbpQ (Gwmpjlmuj1 h 4wl9J1ntujl 
:PnpupwmG m uipnuipnGwmn) qbpj1G bG wtJ.btwg4mu npuitu U)LUhwanJwgGnq 
GJntpbp: UJI} u)lwgntpJntGGtpn pwpopwgGmu bG ltbGqwGj1Gbpj1 upbpwmtlntfl
JntGn, hwmltwuitu uwmqi,uzp wl'.in: JapmGtpn ~tJ.wqhgGmu hG q\:;pp pH-Q, J1GiG 
wpqbtwtimu t uwGptGtpj1 pwquwgmilQ: libGqwGj1Gbpj1 w6j1 · wpwqwguwG 
hwuwp wGhpwctbzm t, npll)buq)1 opqwGwqwG ppmGbpQ qwqubG qbpj1 qwGq
tlwap 1,2-2,5 %: 

OpqwGwqwG ppmGppp wGj1nGGbpj1 pwqmbpj1wumwm}14 wqqbgntf)JWUp 
Gt!wqbgtlmu t qbGqwGm umwunpuwwqj1pwJj1G mrt]imu uiwpil1Gw44nq uwG
ptGbpj1 .pwGwqQ: '1-w, pwpbtwtlmu t ltbpj1 uGGqwGJntpbpj1 uwpumuQ h GtJ.w
qbgGmu tmap hwowtuwtiwGmpJntGQ: uuwcl wqqbgmpJntGQ 4wphnp t ; · hwm
tiwuitu, uwmqwz qbGq111G)1Gbpp hwuwp, pwGj1 np umwunpumu ppm wpmw
qpbtm mGwqmpJntGQ 4tp2)1GGbpj1u umn qbnhu wGpw~wpwp t quipqwgwa: 

libpmu pm:ptpwJpG upwgmpJmGGtpp (uipnmbj1GGbp, 41lippnGwmGtp) 
uba pwct)lGQ ppmGbpp ihwtJ.btilwG qtuipmu uwmqwzj1 unm wnw2 t pbpmu 
pH-p gmgwG)lz)l ubawgmu, )1G2)1 hbmhwGtmtl qbGqwGj1Gbpj1 unm wnw2wGmu 

t tma)l tlmwGq: 

..!.bzm opupqwgnq GJmpbpp pwpop U)WfllltGwqmpJwUp . 4tpwmbuwqGb
ppG Gwtuwuibu wtlbtwgGmu bG uj1Gpbmj14 hwqwopuj1qJ1i Gbp, npuibuq)l qwG
tutG opupqwguwup nGpwgnq p.tuJPWJlllUQ, npj1G wnw2J1G hbp)}j1(! bGpwqw tG 
ihwqbgwa 6wpuiwppmGbpQ (JliGnttuJj1G, JliGntbGwJj1G) h tUimwuj1GGbpQ; Pwq
uwp)ltl qbpwtnbuwqGbp uiwpmGwqmu bG pGwqwG hU1qwop.uj1qJ1iGbp (mnqn-
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~hpnL wuqnpppuwppm): flplllhu upuphmpq hwqwopupqP.i hwl'iwtu oqmw
qnpotJ.mu hu tmnpuptupu h pmmP.twgtJ.wo opupmntmn( l'iwpll.lntl hwpmum h 
qwpp qmtuwppGP.iGhpntJ. qhpwtuwnumpquhpp, pnimGGhpp hwuwqgtJ.wo qhpp 
WflUlWI}fllllf)JWG t}hll.lPlllU qwu opupqwguwG Gqwmuwup qqwjmG upwpw
Il.Wt}pWywqu qhp)l (6qwG wump) lllWhll.lwGuwG hwuwp: ~uwqwG hwqwop
u)lq)l~Ghp[!, GhpoOtJ.htntl opqwupqu, qpuhnpmu hG hwqwopu)lqwJ)lG hwmqmp
JntG, puq u)1Gphm)14 u)lwgmpjntGGhp[! WJI}ll.l)lu)lu ~hG: <!_wqwopupqp~uhpu w-
4.htwgtJ.mu hu uJlGih 150 uq/l.jq iUJtPwpwGwqntJ. (88 % '.:>"V): 

5.5. t~nqqwLnnriGbri 

bfmtqwmnpubpf! GJmphp hG, npnGp ulllwummu hu tumtuP.wuhp)l (uhq 
hhllnt4'1 qwtumJp[! uhq WJL hhll.mqmu) qnjwguwG[!: tumtqwmnpGhp[! hwtJ.h
LntU hG qhppG, nplllhuqp pnqwgtJ.p. l'iwplllhp)l h 2PP uwqhphuwJtiG twptJ.womp
JntG[! h umwgtJ.P u)lwmwpp qwJmG tuwnGmpq (tumtu)lw): ~GwqwG tiimtqw
mnpGhp hG thllwppmuhp[! (l'iwplllhp)l uwpuuwG qhlllJ2nLU), )lG~lllhu Gwh lllPil
mh)lGGhp[!, tunthumhppG[! h ~nu~nJlilllP.IlGhp[! (wtJ.Pz)l h WflJWG up2ngntl l'iwp
lllP i.tintuwqpmuuhpp t}hll.lPnLU): ~ntJUhp)l uh2 qwu thgpmpGGhp h UWlllnG)lG
Ghp, npnGp hu qpuhnpmu hG tunquwgGnll hwmqmpJmGGhp: lhg)lm)lGGhp[! h 
upGphmP.4 tunqqwmnpGhp[! qppwntJ.mu hG l'iwplllntl hwpmum qhpwtuwn
Gmpquhpp wpmwqpmpJwG 11hll.l12mu h GUjwummu l'iwplllhPfl uwpuhJlimpJwG 
pwp6pwguwG[!: liwp)l i.tintuwpflGP.~uhpmu tunttqwmnpGhp[! pwphtwlJ.ritli hG 
tuwn[! pmuwqwu m qhGqwGwqwG l'iwpll.lhp)l, pG~ll.lhu uwh l'iWPlllWLnLJO tJ.P
mwu)lGGhp)l pwztutJ.wompJntG[!: 

UpwGp WJG GJmphpG hu, npnGp pp~ pwGwqmpJWUp hwtJ.htmli hG h)luGw
qwGmu pn~mGuhp)l hwuwp GwtuwmhutJ.wo qhppu' qnqgpqpnqGhp)l qwutt
uwG Gll.lwmwqntJ.: linqgpqpnq h)ltJ.wGqntpjwG hwpmg)l~Ghp[! Eimeria uhnp u)1-
wp2)12 GhpqwJwgmgp~GhpG hG. WJG pwpwq h hwum wll.'1pwj)1G pwctpGGhpp 
htitlwGqntpJmG t : PGmbGu)ltJ. (uwuGwtJ.npwlllhu tJ.wGqwqwJ)lG) lllWhtJ.wop)l 
qhllj1]ntU qhGqwu)lGhp)l wGqmuGhp[! h uphpwmtJ.mpJwG GtJ.wqmO[! qwG!uhtnt 
hwuwp wGhpwcthzm t oqmwqnpoht qnqgpqpwumwmpquhp: Cl-npoGwqwGmu 
ll1WhwG2tJ.mu t lllWflphpwpwp i.tintuht WJI} lllWtnpwuumtqGhp[!, Ofllllhuqp 
qwGtutJ.hu qpwGg Gqwmuwup qwJmGmpJwG qpuhnpmuGhp[!: lihGqwGflGhp)l 
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ulllwGq)lu uwtunpqnll 3-5 ophp)lu qnqg)lqpwumwm)lqGhp ~hu mwJlm: '.:))1 pmJ
twmptJ.mu 6tJ.wmm pnimGGhp)l qhpwpwctupu wtJ.htwgGht qnqg)lq)lwumwmpq
Ghp, npntJ.hhmh ywpnll t wnw2wGwt 64.P qhll.Gmg)l pnzuwompJmG: 



6 '4tp'1 
111whwlJn1wgnLLID 

6.1. UtiLnuti ~wLnpwmnmu(! 

6.2. Libriti utiLnuwgtlbLtinLf}JnLU(! 

6.3. 'Tlwhw6njwgunri. GJmf}briti oq.Lnwq.np6mli(! utiLnuwg-

uwG 11b~Qmu 

6.4. UtiLnLIWJtiG Lnwpnri_mf}JmGGbp 

6.5. '-1.bpq.bLnUJW utiLnLIWJtiG Lnwpnri_mf}JnLUubriti 6w64mli(! 

6.6. UGG11wGJmf}briti 4nrimuLnubp(! utiLnuwguwu 

ctwuwGw4 

6.7. 1Jmf}ti wu2wLnmli[! utiLnuwguwu ctwuwuw4 

6.8. Lpwgmgti~ utiLnuwgmu 

6.9. tunuw4_ hwgwhwLnti4ti ~whw6nJwgmu[! 
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'-ItfiIJ-wfipfibpp wnm12mpJntfiJ! utwhutwfibtnt L. pwpop upbflwtntl_mpJwfi 

hwufibtm hwuwr wfihrwctbzm t wupnr12 mwrtJ.w J!fipwgpmu WUJ.whntl_bt finr
uwtJ.nrtJ.wa lJbpWl.lflntU: ~UbnWJpfi utWJUWfifib{lntU lJbfiIJ-Wfipfibflp tPWfldbp 
lJbflWlJflUWfi fiutwtnwlJntl_ lJbflJ! utWhWOllJWgtl_mU t: ilflW4JWL 1.1.J.WhWOnJWQ
tl_wa 4bfl umwfiwtm hwuwp UJ.Whwfi2t1_mu t hwllwutwmwutuwfi mbuwlJp 
UzwlJwpntjUbflp pbflpWhWtl_WpJ! lJWtnWflhL uwhowfitl_wa dwUwfiwlJpfi L. Qfitn
pbt utWhWb"IlJWQUWfi Ill utWhutWfiUWfi l'.ipztn UbpnIJ-: 

Drnl'.inri 4hfiqwfip fibflp MhnwJpfi 4hrwtiruwfi hwuwr oqmwqnramu hfi 
tunm, 4wfiwl qwfiqtl_wb"pg Ill bqputtnwgnrhfipg 4wu WJL uzwlJwpntJUUflP9 
u1wmpwmntl_wb" uptnu, pwgwnp4 qbutpbpmu' fiwL pwpof1llf1W4 b"qnm: Pwgp 
GztJ.wa' pwqwfipwfijntpntl_ hWfllllUlll 4bf1WtnbuwlJfib{lpg ' wwgmgpi_ oqmw
qn{lbmu hfi 4bflp 1'.iwlJfiqhq, 4wrmn'.pp1_, zwqqwu: 

P. mwrpbflntpJmfi upwtumg umwunpuntl_ 4bfiqwfipfihflp' nrnnnq 4bfiqw
CipCibflpCi lP lJwrbl.P tnWL opwJfi tumwgrwb" lJbp: 4tnf1Pl P CinflUWL wztuwmwfi
pp hwuwr wfihrwdhzm t Linzm 4hr: liJuuthu, nrnnnqfibflp 4hf1wpwdpfiJ! 
utbmp t utWflntCiwlJp wnfitl_wqfi 18-22 % hmu pwqwCipwfiJmp, J!fiq nrmu, flflW 
l!fif1.hwCimfl pwfiw4p 2/3-l! uthmp t lJwquti ni_ 2wu1 uwCirwgtl_wo (owtl_wtwJl:iCi) 
hpuCiwlJwfi 4hrl!: 

4hpl:i utwhwanJwgmllJ! utitnuwguwfi hriwCiwlJntl. hpufitl_wb" t pfiwlJwfi 
lJwpfiwpptl_wJtiCi tuunruwCi tl.flw : UtitnuwgtJ.nri qwCiqtl_woJ! UJ.WhutwCiuwfi t 
flfltl_ntU Ultitl. tunCiwtl_mpJWUp (uptnu) lJwu Ill tnL.wlJwfi pwnwubgmupg hbtnn 
(uhCiwct): luunruwfi J!fipwgpmu tinrmumfihfll! CitJ.wqhgfihtm hwuwr wfihrw
ctbzm t qwCiqtl_wb"J! wrwq LQfiht L. mni.pwfibr lvunruwfi hbmL.wfipntl qnJwgnq 
ppmCibflCi wtl_htwgfimu bfi 2rwofiwJpfi pnfifibflp tummpJntfiJ! L. IlflWfintl pu4 
i.pnprwgfimu pH-p ubb"mpJntfiJ! (wq. 9) : 

liqjmuw4 9 
pH-ft ljpftwftljwljwu wpdbp(i f!UW ufttnuwgtfl11J qwuqtfwO-ft 

1np UJnLPft UJWpnluwljmp1wu 

()np Cijntp, % pH-)1 UjwhwCi2tJ.nq wpctbpf! hmuww 
wwhwwCiuwG hwuw n 

15 4 10 
20 4 20 
25 4 35 
30 4,45 
35 4,60 
40 4 75 
45 4 85 
50 5 00 
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bpp 211waGwJ)1G )1nGGbp)1 IummpJmGJ! qbpwqwGgmu t 4p)1m)14w4wG 
ubampJntGJ!, umbqatlwa wGwbpnp UJ.WJUwGGbpmu hbmwqw pwGw4w4wG L. 
npw4w4wG tlJ.mJmtumpJntGGbpJ! qwqwpmu bG: UJqlll.J1u)1 u)1tnUJ! 4wpnq t 
UJ.WhUJ.wfitlbt bp4wp ctwuwGw4: 

6.1.1. U)1tnuwguwG ctwuwGw4 pntJubpmu J!UPW9Jlll 
.'p)lq}mtnq)1w4wG UIPOgbuGhpl! 

lJ:wGw( qwGqtltuaJ! hG6b[nt9 hbmn npnz ctwuwGw4 pntjubpmu zwpm
Gw4tlmu bG wu)1u)1uwgpwG, q)1u)1u)1uwg)1wG L. uGGqwGJmpbpp tlJ.ntuw11pmu
GbpJ!, npnGg )1GmbGutitlmpJntGJ! 4wlutlwa t u)1 zwpp qnpanGGbppg: tibrwuwG 
UJ.pngbuGbpJ!, npnGp )1pw4wGwgGmu bG pmuw4wG .'pbpubGmGbpJ!, tuJGpwGntl 
bG w4mM, nppwGntl np pwpop t qwGqtlwa)12bpuwum)1owGJ!, zwpwpp (hwm-
4wUJ.bu qum4nqp L. .'ppm4mnqp) L. 2PP UJ.WpmGw4mpJmfin, )1G(UJ.bu GwL. 
pptlwaGp ummpJ!: Uptnuwgtlnq qwGqtlwal! 1gGb1mg hbmn pwnwubguwG J!G
pwgpmu 211)1 4npmumGhp)1 wtlh1wguwGJ! L. pH-)1 G)1z)1 )12hguwGJ! qmqJ!Gpwg 
Gtlwqmu t uGGqwGJntphpl! ohrwnq pmuw4wG .'pbpubGtnGbpp tu4m)1tlmpJntGJ!: 

'..:>np GJmp)135 % tummpJwfi qbUJ.pmu 4mpm4 fitlwqmu t p2p2Gbp)12G(w
nw4wfi w4m)1tlmpJmGn, pu4 40 %-p qbuipmu wJG wupnq2ntlPG qwqwpmu t : 
Cfi(wnntpJtufi J!Gpwgpmu pmuw4wfi UJ.pnmbwqGhpJ! obqpmu bfi UJ.pnmb)1fiGb
Pl!' tlbpwab1ntl UJ.bUJ.tnpqGbp)1 L. wupfiwppmGhpp: '1-w wtlbtwgfimu t 2PWLntJa 
wqnm UJ.wpmGw4nq u)1wgntpjntGGbp)1 tummpJntGJ! u)1G(L. J!Gqhwfimp wqnm)1 
UJ.WpmGw4mpJwG 70 %: Ufipwtlwpwp pwnwubguwG qbUJ.pmu wnw2wfimu 
hfi U}[lnmhpG)1 qqwLti 4npmumGbp' pmJubppg wG2wmtlnq hJmphp)1 hbm: P 
mwppbpmpJmfi WJL pmuw4wG .'pbpubfimGbp)1' UJ.pnmbwqfibpJ! w4m)1tl bG fiwL. 
wfiwbpnp u)12wtlwJPntU: Uw4wJG 4,3-)1g gwap pH-p qbUJ.pmu qpwGg qnpam
Gbntpjntfi{} qwqwpmu t: 

6.1.2. "Uwtutul}[lJtutGbp 4bGuwpwGw4wG tuunpuwG hwuwp 

U)11nuwguwfi hwuwp gwG4wLti UJ.pngbu t 4wpGwpptltuJpfi tuunpm
un: UJu qbUIPntU 4wpfiwpptlwJ)1G pw4mbp)1wGbpn tuunpmu bG hb2m .'pbpubG
mwgtlnq watuw2pbpJ! )1G()1 W[111JntGpmuwnw2wGmu t 4wpGwppm: Ujq pw4-
mbppwGbpJ! wfiwbpnp UJ.WJUWfiGbpmu IPPtl UJ.WhUJ.wGmu hfi )1phGg w4m)1-
tlmpJntGJ!: '1-pwGp fiwL. tlJ.ntuwqpntu bG p)1( pwGw4ntpJWUp pptlwa)1fi: Qp)1 
GwtuGw4wfi UJ.WpmGw4mpJmfin up1nuwgtlnq qwGqtlwamu UJ.WhUJ.wGtlmti t, 
bph znp GJntpp pwGw4n u)11nuwgGbLtiu 4wqumu t 25 %: UGGqwGJntpbpp 
4npum)1 (tutlJ.n 4wtutlwa t 4tp)1 mbuw4pg, UJ.WhUJ.wfiuwG UJ.WJUwGGbppg, up
tnuwguwG J!Gpwgppg, pfi(UJ.bu GwL. up1nuwjpG mwpnqmpjntGJ! pwgb[ntg hb-
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mn UJ.whwanJwgtlwa 4hp)1 mwpwgmu)1g: 
4wpGwpptlwJ)1G pw4mbp)1wGhpJ! wpmwqpmu bG UJ.WhWanJwgGnq 4wp

Gwppm' uGGqwGJntpbpp n( uba awtuuntl: IuunpuwG!! uwuGw4gmu hG uha 
ptlml 4wpGwpptlwJpG pw4mbp)1wGbp)1 mwppbp mbuw4Gbp (Leuconostoc, 
Laktobacillus, Pediococcus, Streptococcus L. WJtG): Qum hbpunqGbp)1 tlPw mGh
gwa wqqbgmpJwG ' 4wpGwpptlwJpG pw4mbp)1wGhpJ! LtiGmu bG hnun.'pbpubG
mwJ)1G L. hbmbpn.'pbpubGmwJ)1G: <.nun.'pbpuhGmwJpG pw4mhp)1wGbpn hbpunq
Gbpl! mpnhmu bG pwgwnwUJ.bu upG(L. 4wpGwpptlti, upGlI}bn UJ.bGmnqGbpp 
mpnhuwG qbUJ.pmu qnJwGmu t GwL. pwgwtuwppm. 

1 unt qum4nq ~ 2 tint 4wpGwppm, 
1 unt .'ppm4mnq ~ 2 tint 4wpGwppm, 
1 unt UJ.bGmnq----> 1tint4wpGwppm + 1 Untpwgwtuwppm: 

<.tmbpn.'pbpubGtnwjpG pw4mbp)1wGhpJ!, pwgp 4wpGwpptltig, wnw2wg-
Gmu bG GwL. tuunpuwG WJt wpqwuppGbp (12wgwluwppm, 4wpwqwppm, tlwth
ppwGwppm, watuwaGp bp4opupq, tibpwG, tpwGnt L. WJtG): OppwG p)1( t 4nqu
Gw4p wpqwuppGbpp pwct)1Gl!, WJGpwG Gtlwqmti bG tGbpqpwJp 4npmumGbpJ! 
iuunpuwG J!Gpwgpmu. 

· 1 tint qum4nq~ 1 tint 4wpGwppm + 1 tint tpwGnt + 1 tint watuwaGp bp4-
opupq, 

3 unt .'ppm4mnq ~ 1 tint 4wpGwppm + 2 tint tiwGpmw + 1 unt pwgw
tuwppm + 1 unt watuwaGJi bp4opupq, 

1 unt UJ.bGmnq ~ I tin[ 4wpGwppm + 1 tintpwgwtuwppm: 

~ntjubpmu UJ.WpmGw4tlnq uwtuwpnqJ! L. pwqtiw2wpwpGbpJ! tipG(L. tlbpw-
4wqtiwtlnptlbll! obrwtlmti bG pmuw4wG L. tiwGptGhpp .'pbpubGmGbpntl' upG(L. 
upwzwpwpGbpp: lTwpmp 4wpGwpptlwJpG tuunpmu qnJntpJntG (ntG)1: bph 
4wpGwpptlP UJ.WpritGw4mpJmGJ! hwuGmu t tuunpmupg qnJwgwa !!GI}hwGmp 
ppmGhpp 75 %, WUJ.W UJ.[lOgbuG OUJ.lllpUW[ t : [c}-pmGbpp 4wqUJ! twUJ.bU UJ.lllJ
uwGwtlnpntU t u)1tnup npw4l!: Ufltnumu 4wpwqwpptlti GmJGpu4 wGGzwG pw
Gw4mpJntUJ! GtlwqbgGmu t qpw UJ.WhUJ.wGmUJ! L. ntmbLtintpjntGJ!: 

Ufltnup UJ.wmpwumuwG u4qpmu 1 q hmupmu tw4mnpw4mhppwGbpJ! 
1000-)19 UJ.W4wu bG: lJpG(qbn wnw2pG pu4 opbp)1G qpwGp wpwq pwquwGmu 
bG' hwuGbtntl 108-109

: bph ufltnuwgmuG wtlwpmtlmu t , wuiw pw4mhppwGh
PP pwGw4n qwp6JWL Gtlwqmu t: Lw4mnpw4mbppwGbpp pwquwguwG wpw
qmpJmGJ!, hbmL.wpwp L. u)11nuwguwG npw41!, 4wtutlwa t hhzm tuunptlnq wa
tuw2ph[1p (upw- L. bp4zwpwpGh[1) pwGw4pg, uw4pn- L. up4pnmwppbpp, tlP
mwupGGbpp L. U}[lnmbpGGbpp UJ.wpmGw4mpJntGpg: liwpGwpptlP tummpJwG 
wtlbtwgmUJ! L. qpwG hw2npqnq pH-p Gp2p p2bgmun up1numu J!GpwGmu bG w
tlblli qwGqwq, pwG tw4mnpw4mbppwGhpp pwquwgmun: 4wpGwpptlwJpG 
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pw4mhppwGhpn qwuw4wpq1jmu hG [uunpuwG nGpwg1,2mu 2hpuwmnp6wGp 
i.p.mpn[umpJmGGhpp hpuwG i.ijlw : tGhpqpwJp 12P2 4npmumGhpml. [uunpmu w
UJ.whml_mu hG upwJG WJG 4wpGwppi.l_WJpG pw4mhppwGhpl}, npnGg 4hGuw
qnpamGhntpJwG oUJ.mpumug 20-3o0c uwhuwGGhpmu t (wq. 10): 

Utuntullllt 10 

'-Iwpuwpplfw;]lu pwljmbpftwubpft IJwuwljwpqnzlf(i 
puw 2bplfwuw]lrfwuw1ftu OUJIIlftlfnilf]l 

l:i:wpGwppi.JwJpG pwljmhppwGhpp QhpuwumpuwGwJpG ouimpumun, 
mhuw 0c 

5pmwuhp pw4mhppwGhp 20 - 30 
Qhpuwuhp pw4mhp[1wGhp 35 - 40 
0-h un w tnb wGh >40 

lvunpuwG hphJ:1 4wpLnpwqmJG ppmGhpJl hwptuphpwljgmpJwG mll_JwtGb
pp h{1uwG i.ijlw, [!Utn J>LJ1qp, hGwpwljn[l t upzm npnzbt uJ1tnup npw4n: liJll 
Guiwmw4ni.J. npnzll_mu t 4wpGwppi.J.p., 12wgw[uwppi.J.p L 4wpwqwppi.J.p. pwct{1Gn, 
Jlu4 qGwhwmmun 4wmwpll_mli t pwthpnlj, npnGg qmuwpnlj pGnpnzi.J.mu t u{1-
tnu{1 npw4n (wq. 11): 

Y:wpl.iwppm, pn1np 
ppml.ihpp qwuql{w-

b"h UUWUlUWUll % 

0 - 25 

25,1 - 30, 0 

30,1 - 34,0 

34, 1 - 38,0 

38,1 - 42,0 

42,1 - 46,0 

46,1 - 50,0 

50,1 - 54,0 

54,1 - 58,0 

58,1 - 62,0 

62,1 - 66,0 

66,1 - 70, 0 

70,1 - 75,0 

> 75,0 

Utumuw4 11 
Ufttnuft npwlj{i puw julfnplfw[i ppmubpft 

hwpwpbpwljgnzp;wu {lJUW :blftqft) 

.Qwgwfuwppm, pn- Y:wpwqwppm, pn1np 
Pw1 inp })})ntl.ib[!p qwl.iq- Pw1 !l!lntuhpp qwuql{waJl 

llwah utiwmuwuo % G~WUlUWUll % 
0 0-15,0 20 0 - 1,5 

2 15,1 - 20,0 18 .1,6 - 3,0 

4 20,1 - 24,0 16 3,1 - 4,0 

6 24,1 - 28,0 13 4 ,1 - 6,0 

8 28;1 - 32,0 10 6,1- 8,0 

10 32,1 - 36,0 7 8,1-10,0 

12 36,1 -40,0 4 10,1 - 12,0 

14 40,1 -45,0 2 12,1 - 14,0 

16 > 45,1 0 14,1-16,0 

18 16,1 - 18,0 

20 ' 18,1 - 20,0 

24 20,I - 30,0 

28 30,1-40,0 

30 >40,0 

Pw1 

50 

30 

20 

15 

10 

9 
8 

7 

6 

4 

2 

0 

-5 

-10 

Ufttnuft UJW1I1pwu1I1nzlfp 

UllJflLUWlj I I-ft zwpmliwljmp;mli!J 

81 - 100 
61 - 80 
41 - 60 
21 - 40 

0 - 20 

Cwm iwl{ 
Lwl{ 
Pwl{wpwp 

lJli2w4 
'-lwm 
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UP.tnulllJpG qwGqljwamu wntiw hG up 2wr12 n2 gwG4wLJ1 uwGptGhp, npnG12 
tunmGqnmmu hG LW4mnpw4mhppwGhpp qwpqwgmun: Ujq UUlGptGhpn utiw
i.l_npi.l_wa hG tuunpmun i.JGwunqGhpp tuupmu: 'l-pwG12 4wpGwppi.JwJpG pw4mh
ppwGhppG n2 upwJG qp4mu hG uGGqwJP.G umpumpwmp.g, WJL GwL lllpmw-
11pmu hG GJntpbp, npnG12 Gi.jwqhgGmu bG lthGqwGpGhpP, uphpwmljntpJntGI} L 
ljGwumu wnnq2mpJlllUI}: 'l-pwGg 2wp1,2pG hG qwui.l_mu whpnp pw4mbppwGh
Pl!: '-lhp2J1GGhpu w4mplj hG WJG12wG ctwull1Gw4, 1,2wGp 11hn uptnuwgi.jnq qwGq
i.l_wamu 4w ppi.l_lllapG: tUJ.p'.pP,mlllJpG pmuwltwG u[14pn'.ptnpwJntU qqwLJ1 uwu 
hG 4wqumu whpnp· pw4mhppwGhpn: 'l-pwG12 htiuGw4wGmu qmGi.J.mu hG hn
qmu, WJll uiwm6wnni.l_ qpwGg 12wGwlJmpJmGn qqlllLJ1nphG wi.JhtwGmu t 
[upum Wr)UlilUlljWa u{1tnumu: · .PwltmhppwGhpp whpnp mhuw4Gbp{1 oho UWU[! 
uGi.J.mu hG upw- L bp42w12wpGbpnlj, P.GLUJ.hU GwL OUlWJni.J.: ilpnz mbuw4Ghp p
pbGg tGbpqpwjp uiwhwG2G WUJwhnljmu hG pwgwnwUJhu UJ.pnmhpGp hwzi.J.p.G: 

Uptnuw)pG qwGqi.jwamu, npUJhU up4pn'.lJtnpwJp qhpwltznnq uwu, wG
gwG4wLJ1 bG GwL ColicAerogenes [uupp pw4mhppwGbpn (Aerobakter L Esche
richia mhuw4Ghp[!), npnG12 qpwupwgwuwtiwG wGzwpct gmUJP.4Gbp hG: 
'l-pwG12 :Pw4mtmwm[1i.l wbpnpGhp hG L qphpb, pwgwnwll}bu qnJwgGmu hG 
12wgw[uwppm h wa[uwppljwjpG qwq: bph. l qpwu UPLilUWJ{1G qwGqljwamu 
qpwGg lumntpjntUI} qhpwqwGgmu t uwGptwjpG.p2P.2Ghpp 104 12wGw4n, Wll}W 
qnp<)Gw4wGmu Ull}Wni.l_mu t 2WI1W[1{1 WUpilr)2 .ll}W2WP[!: 'l-pwGg wpwq pwq
uwguwG qhUJ12mu wG2w1ml_nui t qqwLJ112wGw4mpJwUp 2hpumpJmG, pGm u{1-
tnuwgljnq qwGqll_wap 2hpliwum[16wGn 4wpnq t hwugGht up.GLL 60°C: 

Cw12wp[1 pwgw4wJmpJwG L pwpop 2hpuwum{16wGp UJWJUwGGhpmu 
4wpGwppi.J.wJpG tuunpmun qwqwpmu t : UJ1tnuwJpG qwGqi.J.waJl 2hpuwumJ1-
6wGJ1 pwpopwgmun pwgwuwpwp t wqqntli GwL lllf1Iltnb{1Gp uwpuhLJ1mpJwG 
i.ijlw: 

UP.tnumu wn4w pw4mbppwGhpp UJntU [umllp[! UJpqUhGm qnjwgGnq gm
UJ.P.4GhpG hG: 'l-pwGgpg bG Pseudomonas, Alcaligenes, Serratia, Flavobacterium 
uhnp pwltmbppwGhp[!, npnG12 :Pw4nttmwmpi.l_ wGwbpnpGbp hG L wa[uw2ph
ppg pwgp J,2WJJ,2WJntU ~G GwL UUJpmw4mgn: 'l-pwG12 4nLll_mu hG GwL Gb[uuwG 
pw4mtwJ1wGbp: Uw4wJG qpwG12 w4mPll_ hG lipwJG pntJL ppi.J.wJJlG L 2hqn1,2 u{1-
2wi.JwjpntU (wq. 12): 
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Urumuwq 12 
pH-fl uf12fl gmgwufllubpf! wwppbp tfwupt{]hpft hwtfwp 

lfwfiptfibpu ou1mf1Uwt w6)1 
hwuw 

4wpfiwppi.J.wJ '1fi 6,0 - 6,5 3,0 - 3,6 
pw4mbp'1wfibp 
Coli - Aerogenes 7,0 4,3 - 4,5 
liJL qpwupwgwuw4wfi 

6,5-7,5 4,2-4,8 
pw4mbp'1wfibp 
litnump'111'1wfibp 7,0 - 7,5 4,2 -4,4 
.Pnppnuwufi4hp 5,0 - 7,0 2,5-3,0 
Iuunpwufi4bp 5,0 - 7,0 1,8 - 2,2 
lvunpwufi4wJ)1fi 

4,0 - 6,0 1,3 - 1,6 
Clum w wfio Ill 

Clostridien ubn'1fi bfi UJ.wm4wfimu op[lqwm (UJ.wpmwqtip), uUJ.np qnJwg
finq gmUJ.ti4woL. wfiwbpnp pw4mbp'1wfibpu: 'l-pwfip pwdwfii.J.mu b(i zw12w
pw[lm'14 L. UJ.pnmbn[lm'14 mbuw4fibp'1 : Cw12wpw[lm)14 mbuw4fibpffUbb bw
i.J.wLJli.J. tuunpmu bfi wotuw2pbpu, pwgwnwUJ.bU u)1filL. 4wpwqwppi.J.)1: Upqhfi 
)1u4 qnJwgw() 4wpfiwppmfi qpwfi12 i.J.bpwbmu bfi 4wpwqwppi.J.)1 (2 lint 4wp
fiwppm 4- l lint 4wpwqwppm + 2 tint wbfuwofiti bp4012uJ11l): Uw4wJG 4wpw
qwppmfi pH-u qqw[lnpbG wi.J.b!li 12'1l t fii.J.wqbgfimu, 12wfi 4wpfiwppmfi: 

.Pw4tnbp)1wfibp)1 UJ.plltnbn[ltn'14 mbuw4fibpt! J2WJJ2WJnLU bfi wu)1fiwppm
fibpt! L. wfi2wmmu wunfi)1wq, npl! lbqn12wgfimu t tuunpuwfi ppmfibpu: OpUJ.bu 
4intuwfiw4mpJwfi wpqwu)112 qnJwfiritu bfi 4wqwi.J.bp)1G L. UJ.ntmpbug)1fi pmJGb
Pt!: lvunpuwfi fintJfitm4 finpuwt ufipwg12)1 qbUJ.J2ntU mp)1UJ.mn{>wfiu qnpbGw4w~ 
fimu wupm12n@fi 6b1112!.J.mu t: 

UJ1tnuwJ)1fi qwfiqi.J.wbmu 4tnump)1ri)1wfibp'1 pwpop UJ.Wpmfiw4mpJwfi 
qbUJ.12mu pH-)1 ubootpJntGl! pwi.J.wpwp lwtlini.J. lP Gi.J.wqmu: CGq npmu, Gbtu
uwG pw4mbp)1wGbp)1 pwquwguwG hwuwp umbqbi.J.mu bG pwphGUJ.wlim UJ.WJ
uwfifibp, )1filt! hwfiqbgGmu t u)1tnuti npw4)1 i.J.wmwguwG!!: liJt tuGntip t 4tnum
P'111)1wGbp)1 UUJ.npfibp)1 mwpwbntU[! WJ'1UJ.PU'1 u)1tnuni.J. 4bpw4pi.J.wb 4ni.J.bp)1 
411wG12)1 u)12ngrii.J.: liwp)1 ub2 WJ'1UJ.J1u)1 UUJ.llpfibp)1 pwtliwGgmuu \.ujG qwpo
fimu t UJ.)1Gq UJ.Wfi)1pGbp)1 wpmwqpmp3wfi hwuwp nl UJ.pmwfi)1: 

U)1tnu)1 UJ.WhUJ.wGmpJwfi i.J.pw pwgwuwpwp bG wqqmu tuunpwuG4bpu: 
.QwG)1 np tuunpwufi4bpu qwpqutGmu bG pH-')1 gwbp wpdb12)1 UJ.WJUwGGbpmu, 
u)1tnumu qpwGg hwuwp wn4w bfi 4bfiuwqnpbmGbmp3wfi GUJ.wumwi.J.np UJ.WJ
uwGGbp: U)1tnuwJ)1G qwGqi.J.wbntu, wGqwu ppi.J.wbG)1 nl pwpop UJ.wpmGw4mp-
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JWG qbUJ.12mu, qpwG12 mwppwtmbmu bG wbtuw2pbp[!, 4wpGwppmG L. UJ.pn
tnb)1GGhpu: liJ'l UJ.pngbuGbp)1 )1GmbGu)1!.J.mp3mGl! 4wtui.J.wb t pptJ.wbG)1 wn4w
JntpJmfi)1g: U)1tnuwj)1G qwGqi.J.wb)1 mntliwGntul! oqoqbtnt qbUJ.J2lllU u)1tnuw3)1fi 
mwpnqmpJntfiGbpmu pwquwgnq tuunpwuG4bp)1 tummp3mGu l q ~np fi3mpmu 
102-)1g bpbJ2 opi.J.w 1!Gpwg12mu hwuGmu t u)1G~L. 1012 P22'1: UJ1tnu)1 qwfiqi.J.wb)1 
wfipwi.J.wpwp mntliwGuwG L. hwm4wUJ.bU mwpnqmpJmGGbp)1g nl )1GmbGu}14. 
oqmwqnpMwG qbUJ.pmu tuunpwuG4bPl! finptig w4l.ntii.J.wGmu bG' qwnGwtni.J. 
4bpti mdbq mw12wguwG L. qpw mmb[lmp3wG GtJ.wquwG UJ.Wm6wn: 

Penicillium, Aspergillus, Mucor L. WJt ubn)1 pnppnuwuG4bpll Gbp4wJwgm-
9PlGbpl! UJ.Wm4wGmu bfi op[lqwm whpnp uwGptGbpti zwpptiG: 'l-pwG12 wnw-
2)1G hbpp)1fi pwquwGmu bfi wGpwtJ.wpwp umtliwfii.J.wb utitnuwJtiG qwfiqi.J.w
bmu' l}1w4 mwpnqmp3mGGbpntJ. 4wu pwgi.J.wb utitnumu, mpnhhtni.J. pb UJ.pn
mbtififibpu, ph wbtuw2pbp{!, L. qn3wgGbtni.J. mwppbp pm3Gbp (w:Ptwmn12u'1G, 
ofupwmnputiG A), npnfi12 4bGqwGtiGbpti unm wnw2wgGmu bG wfunpdw4ti wG-
4mu, uwpunqmpJwG tuwGqwpmuGbp, 4.)1dmuGbp, bpti4wufib[lll {>ntG4gtiwfih
pp tuwpwpmuGhp L. WJtG: 

6.1.3. lJwfiptGbpp 12wGwl.W l}1ntlintump3mGGbpu upLJluwguwG {!Gpwg12mu 

UtitnuwguwG pwpbfiUJ.wum UJ.WJUwGGbpmu l qpwu wnw2GwJpG hmu12p 
ub2 uwGptfib[lt! 4wqumu bG 106-107 P2P2: UGwb[lnp UJ.WJUwGGbpmu qpwGg 
PMl! up 12wfip opi.J.w uGpwgpmu hwufimu t I qpwumu upfi~L. l-3·109 P22P: 
lvunpuwfi GnpUWL uGpwg12)1 qbUJ.12mu pH-ti Gi.J.wqmupg hbmn 'lflWfig 12wGw41! 
4£11'.iwmi.J.mu t upG~L. 108 P22ti: 

NUllflUWU pwpbfiUJ.WUlll {!Upwg12p qbUJ.pntU 6Gzi.J.mu bG tuunpuwG{! i.J.Gw
unq uwGptfibpu, 12wGp np Gi.J.wqmu t pH-p ubbntpJntG{! L. flpi.J.wbGp UJ.Wflnt
Gw4ntpJmGu: 4wpGwppi.J.wJtiG oUJ.mpuwt tuunpuwG UJ.WJuwGGbpmu pH-u wp
qbfi 1-3 opi.J.w {!Gpwgpmu hwuGntu t UJ.WhwG2!.J.nq ubbntpjwG: '-lGwuw4wp 
pw4mb£1'1wGbpp 12wGw4t! 4mpm4 Gi.J.wqmu t 3-6 opi.J.w {!Gpwg12mu, Lt 'lflWG
gpg zwtnbfll! hbmwqw up 12wG)1 opbppG wupn112n@G i.J.b£1wGmu bG: bpb oqp 
wqwm umm12 t [!Gmu, WUJ.w 4wpGWflfli.J.WJ)1G pw4mbppwGbp{! 4wqumu hG 
uwhUwfii.J.wb Gn£1UWJP {!Gqwubfit! 20 %: Oqp wqwm unttnl2t! fiUJ.WUtnntu t 
fiwl.t tuunf1wufi4hflll Lt E. coli pw4mbppwfibpti qwpqwguwfi{!: Ujq UJ.Wtn6wnni.J. 
uptnuwJpfi mwpnqmpJmfifibpt! UJ.bm12 t bwo4bt l9i.J.btnt9 wfiup2wUJ.bU hbmn' 
bpb12 opi.J.w l!fipwg12mu: 

.Pwf16pnf1w4 uptnumu 4wpfiwppi.J.w3pG pw4mbppwGbpp tummpJntG{! 
hwumwmmG t' 1 q 4hpp ub2 108 P2P2: liw[lwqwpptl.)1 fumntpjwfi wi.J.htwguw
fil! qmqufipwg uptnumu Gi.J.wqmu t tw4mnpw4mhppwfibp)1 pwGw4t!, pwfi)1 np 
qpmGp qqwJmfi bfi pmmppwm)1 fi4wmuwup: UJ1tnu)1 UJ.WhUJ.wfiuwfi dwuw-
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Gw4 tjlnt)lntutJ.mu t tw4mnpwl}mtr]1wGhf1)1 uinuimuwg]1wJ]1 l}wquu: UJ:itnuwg
uwG ul}qpmu qhf1w4znmu hG hnun.'phfllihGmtuJ]1G mhuwl}GhflJ!, ]1ul} uiwhuiwG
lituGJ! qmqJ!Gpwg wtJ.htwGmu t hhmtrn.'ptrutGmwJ]1G h wghmwm]1 Gl}wm
uwup 4tuJlllU mhuwl}Ghf1)1 ~wGwl}u: p. UlWflphflntpjntG LW4mnpwl}mtr]1wGh
flp' 4tnumr]1r\]1wGhflJ! wnw2]1G 2-3 zwpwpGhflp J!Gpwg~mu wum]16wGwpwf1 
hG qwrqwGmu: -'1-rwGg ~wGw4J! LQtJ.nq qwGqtJ.w0-]11 qrwumu ~uitm~ t qtrw
qwGg]1103-J!: 4.wpGwpptJ.]1 wGpwtJ.wflWfl qnJwguwG h wGwtrnp uiwJliwGGh
flntli 4tnumr]1q]1wGhf1]1 tummpJmGG wtJ.htwGmu t h hwuGmu 
106-lOs P22]1: 

6.1.4. Iuunrmu 

f!muwl}wG .'ptrutGmGhflJ! qwqwrtgGmu hG zw~wflp mrnhmliI! wO-tuwO-
G]1tr4o~u]1q]1h2flP, hph u]1tnuwJ]1G mwrnqmpJntGI! tjlwl}tJ.wO- t, hGwrwtJ.nfl ~t 
or\]1 GtrpwtjlwGgmliI! h 0-wtuutJ.hL t nq2 pptJ.w0-]1GI!: U]14rn:Ptnf1WJ]1 qwrqw
gmliI! ul}utJ.mu t qhnhu qwzmmu h 4mrm4 mcthqwGmu t qwGqtJ.wO-I! mwrn
qmpJmGGhfl tQGhtntg hhmn: CGq nrmu, ul}qpmu qtrwtiznmu hG wtrnp li]14-
flllOf1qwG]1quGhf1I!, ]1u4 hhmwqwJmli ul}umu hG pwquwGwt wGwtrnp l}wp
GwpptJ.wJ]1G pwl}mtr]1wGhf1I!: f!ntJUhflp zG~wnmpJtuG h uwGrtGhf1)1 tuhflnp 
GJmpwt)lntuwGwl}mpJwG hhmhwG~ntl qnJwgwO- qqwtJ:i ~wGwl}mpJtulip 2tr
umpJntUI!, ]1G~uitu Gwh u]1tnutuj]1G qwGqtJ.wO-mu zw~Wf1Uhf1]1 6h~ntUI! twuitu 
tJ.wmwgGmu hG grmwutr l}wpGwpptJ.wJ]1G pwl}mtr]1wGhf1]1 l}hGuwqnrO-m
GhmpJwG lllWJUtuGGhflI!, hwml}wuitu wuntuGI!: Cw~Wflp 6h~uwG I!Gpwg~mu 
u]12wG4Jtul Wf1qwu]1~Ghf1)1 qnJwgmliI! l}wtutJ.wO- t uwGrtGhf1]1 mhuwl}]1g 
(Gl}. 4): f!wrofl 2truwum]16wGI! Guiwummu t l}wrwqwppm qnJwgGnq li]14-
flilOf1qwG]1quGhf1)1 pwquwguwGI!: 

4.wpGwpptJ.wJ]1G pwl}mtr]1wGhf1)1 ouim]1liwt qwrqwguwG hwuwr hwr
l}wtlnfl t UPlllUWJpG qwGqtJ.wO-I! WflWq LQGht UlWflllll.lllPJntGGhflp ut2, mntjlw
Ght h 0-wO-l}ht, nruituq]1 uiwhuiwGtl]1 wO-tuwppmG h 6Gztl]1 wtrnp uwGrtGtr]1 
qwrqwgntliI!: liJq uiwm6wnntJ. wGhrwcthzm t uzmwuitu ummqhL pwqwGpw
JpG 0-wO-l}ntJPI! h hwf14 hqwO- qtui~mu tJ.hrwgGht tJ.GwutJ.wO-mpJntGI!: 

U]1tnu]1 mwrnqmpJntUI! O-w0-4htmg hhmn wrqtG wnw2]1G OflI! li]14rn:Ptn
flWJntU qtrw4znmu hG ttu4mnpwl}mtr]1wGhf1I!: Uwl}wJG uJ:itnuwgtJ.nq hmu
~mu zw~wr]1 uiwl}wu]1 l}wu pwrofl pm.'phflWJGntpJwG qtui~mu (lllflnmt]1G]1 
lihO- llllliflntGtul}ntpjntG) l}tuflllIJ. t q]1mtJ.ht l}wpGwpptl.]1 wGpwtJ.wfltufl qnJW
gmu: -'1-w tuunruwG' wGgwGtiwiP mq]1ntJ. I!GpwGwtm h]1uGwl}wG uiwm6wnG 
t: 

UntJ.nflWPWfl UPlllUllljpG qwGqtJ.wO-mu tuunrmuG wtJ.wrmtJ.mu t upGntnfl
UlWJpG pptJ.wO-G]1 Ghflhnu~I! qwqwrhtmg hhmn wnw2]1G hflh~ Dflhflp I!Gpwg-
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~mu: Oq]1g uhl}muwgGhtnt9 5 Ofl wGg u]1tnUWJ]1G qwGqtJ.wO-mu uwGrtwpwGw-
4tuG t)lntuwtitruimuGhflJ! qwqwrmu tG: liJq ctwuwGwl}whwmtJ.wO-u l}n~tJ.mu t 
tuunruwG qttuwtlnr tjlnq: f!wrtGuiwum uiwJliwGGtrmu uJ:itnumu qnJwgnq 
l}wpGwpptl.]1 tummpJntGJ! pwflli qwG4tJ.w0-]1 hwztJ.ntl l}wqumu t 2-3 %: -'1-rw 
zGnflhptJ. pH-]1 uhO-ntpjntGJ! Gtl_wqmu t, ]1ul} zw~tuf1WtPU1]1l} h lllflllUlhntJ:im]14 
uwGrtGhflp pwquwgmliJ!' qwqwrmu: UGl}hGumGwl} hG qwnGmu Gwh 4tnum
f1pqpwGhf1J! h E. coli pwl}mtr]1wGhf1J!: f!2]12Ghf1)1 uwhwguwG h P22WhJntp]1 
wG2wmuwG hhmhwG~ntl mhq]1 t mGhGmu u]1wmtuf1f1 u]1tnu]1 qnJwgmu: <TJ.wm
rwum]1 uJ:itnumu tuunruwG wtJ.wrm]1g hhmn uGGqwGJmphflp hhmwqw t)lntuw-
4hruimuGhf1 mhq]1 ~hG muhGmu: 4.hflJ! l}wJmG t uGmu u]1G~h mwrnqntpJm
G]1g hwGtw: Uwl}wJG wGuwhUwGwt)lw4 mhnqmpJtulip GmJG]1u4 ptuf10flllfltu4 
u]1tnu]1 uiwhuiwGmliJ! wGhGwr t, nrntJ.hhmh ctwuwGw4)1 J!Gpwg~mu utrutJ.mu 
hG orqwGwl}wG qwGqtJ.w0-]1 mrnhllwG pGwl}wG lllflllghuGtr: liJq uiwm6wnntJ. 
tt uJ:itnUJ! 4tuf1hlP t uiwhuiwGht n~ wtJ.h!P, ~wG 2 mwr]1: 

l<wpliWPPl\WJ~G 
pw~U1tp~wGtp 
(wGwtpnpGtp) 

l<wpGwppm 

'1wgwtwJppm 

U6fuwppm 

GW!2W(l 

'TJIJ(lnLqWUl 

'<1nuU1p~q~ui~tn Ur\~JlWJ~G 
(wGwtpnpGtp) gnu.4~~Gtp~ 

pw~U1tp~wGtp 
(wGwtpnpGtp) 

l<wpwqwppm 
Ud~GwppmGtp 

U6tuwppm '1wgwfuwppm 

:'Imp U6tuwppm 

:'Imp 

"Vlj. 4. Ufttnun1u 2wpwpft ifhr/puwa ujubuw 

tu~nnwuG~tn 
(wGwtpnpGtnJ 

Ut~nhnt 

UgblflW[qth~q 

U6fuwppm 

:'Imp 
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6.1.5. JuunpuwG wGgwGqwiP mpUJbpf.! 

Ufltnup npwqjl ljWJntGntpjntG[! obn12 t pbpt{mu wGwbpnp UJ.WJUWfiGbpp L. 
pwtJ.wpwp pwGwqmpJwup tWlttnwm wGfmCiGbpfl zGnphptJ., npnG12 octmtlwb" bG 
pw4mbppwumwtn)ll! L. pwl!mbp)lg)ll} hwm4mpJmGGbpntl: bfipwqptJ.mu t , np 
4wpfiwpptJ.w1pG pwljmbppwGbpp qbGuwqnpomfibntpjwG wpqwup12Gbp[!, {!UU1 
hwmqntpJntGGbpp, CiuwCi bG hwqwppmnpqGbppG: Uw4wJG, bpb qnJwgwb 
lJ.wpGwpptlfl 12wGwqG wGpwt{wpwp t , WUJW tuunpmuG f.!GpwGmu t ni gwGlJ.w
t.P mqpntl: llJI} qhUJQntU qwpbLtJ t wnwGoGwgGht hbmL.Jwl UJpngbuGbpf.! . 

• 12wgwtuwpptJ.w1f1G tuunpmu, npp hwpmgfliGbpf.! hbmbpn:j>bpubGmw-
JpG ljwpGwpptJ.wJpG pwqmbppwGbpG bG, 

• ljwpwqwpplJ.wJpG tuunpmu, npp hwpmgjliGbpf.! tii.numpjlqjlwGbpG bG, 
• qpujlupuwgflwJjl UJpngbuCibp, npnCig hwpmgjliGbp{! tuunpwuGljbpG bG: 
.QwgwtuwpptJ.w1jlG tuunpuwG [!Gpwg12mu zw12wpjl wGpw4wpwpmp1wG 

I}bUJgmu hbmbpn:j>bpubGmwJpG twljmnpwljmbpjlwGbp[!, npUJbu uGGqwtnm ujl-
2wtlwJp, oqtnwqnpbmu bG wpqbG jluq qnJwgwb qwpGwppmG: QGq npmu, 
qpwG12 wpmwqpmu bG 12wgwtuwppm, wb"tuwppm qwq L. 2mp' wnw2 pbpbtntl 
GwL. pH-jl gmgwGpzjl pwpapwgmu, flGiG ti pwpbGUJwutn UJi.UJuwGGbp t utnbq
bmu tunumpjlqjlwGbpp qwpqwguwG hwuwp: bpb qwpGwpptlfl qnJwgnurn 
wGpwtlwpwp t, L. pH-p gmgwGjlzf.! iP hwub1 wGhpwctbzm CitlwqwqmJGpG; w
llJW WJU I}btql}ntU L.u pwpbGtqWUUl UJWJUWGGhp bG umbqbtJ.mu c. butyricum L. 
C. thyrobutyricum 41nump)lqjlwGbpp pwquwguwG hwuwp: .QwGp np ti1nump)l-
11'1wGbpG wqmptl bG wGwhpnp u)12wtlw1pmu, mump qpwG12 uqumu bG wnljw 
lJ.wpGwppmG tJ.bpwbbt ljwpwqwpptlf1' qn1wgGbtml GwL. wbtuwppm qwq L. 
2mp. 

2 lint lJ.wpGwppm ~ 1 un1 qwpwqwpf}nt + 2 tint wbtuwb"Gp 012u)lq: 

U]l.wctwuwGwlJ., UJpmnbnLtJm)llj lj1numpjlqjlwGbp{! mwppwtmamu tG tqpn
mtjlGGbp[! L. tJ.bpwamu wunGjlwqp: UunGjlwqn t{tpwbtJ.mu t wunGjlmup, npG 
t1 ihqnpwgGmu t qnjwgwb opqwGw4wG ppmGbpp up UWUJ}: Juunpmupg qn
JWgwb" ppmGbpp mwppw1mbmuI! L. i hqn12wgmuI! pwpapwgGmu t ujlinumu 
pH-p gmgwfijlZf.!: '1-w zwpmGwqmu t Guiwumht llJpntnbjlGGhpjl hbunuqUI 
mpnhuwGf.! tqpnmbnLtJmplj qpwupwgwuwljwG pwljmbpjlwGbpntJ.: pH-jl ubbw
gmuI! wljmPtJ.wgGmu t UJjlqubGm qnJwgGnq gnuqjlljGhpJ!, Gbtumu wnw2wg
Gnq uwGptGbpf.!, npnG12 tqpnmbpGGbp{! mpnhnuI bG wujlGGhpjl L. bpljwujlGfihpp 
(uinnnpbugpG L. qwqwtJ.bpjlfi), pwpapwqmJG utqjlpmGbpjl, ubf}wGp, bbtlpw-
2pwbGjl L. WJL wpqwup12fibpp: liJ'l tJ1ntuwljbpUJmuGbpp f.!Gpwg12mu mbIJ.Jl t m
GbGmu 2PP jlGmbGuPtl wG2wmmu L. uj11nuw1f1G hJmpp qnJwgmu, npnGp ujltn
ujlg hbnwgGmu bG uGGqwpwp fiJmpbp[! : li:wpwqwpptlf1 bplJ.pnpqwljwG qnJw-

Ufttnuft UJWmpwummtf[J 79 

gntt1[! L. qpw hbm lJ.wUJtlwb UUJflmwlJ.mgfl !2WJPWJntU[! lJ.nitJ.mu t ufltnufl t.J1iw
gmu: 

JuunpwuGqbpfl hwpmgwb qpuflufluwgflwJp UJpngbuGbpI! wnwt{bt Gqw
mblti bG qpuLnptJ.mu wbtuw2pbpnt{ hwpmum uptnUWJpCi hmuvmu (bqflUJUlW
gnpbG, lJ.wpmn:j>pi, 6wlJ.Gribq L. lnp GJmpfl pwpap UJWpmGwljmpJwUp ubGwct): 
8wGlJ.wgwb ufltnup ub2 t.J1n12p 12wGwlJ.ntpJWUp UJWpntGwlJ.t{mu bG tuunpw
uGqbp, L. wCipwtJ.wpwp ~w\}lntl mntj1wGtJ.wb qwGqtJ.wbmu pptJ.wbGfl ~GiflG wn-
1.J.wJntpJwG UJWJUWGCibpmu qpwfi12 qwfiqwq pwquwGmu bG' oqmwqnpbbtml 
bqwb zw12wpfl wtlhl9nt4l! L. qwpfiwppmG: Pwgp w<)fuwf}pt{pg' tuunpwuGlJ.bp[! 
wpmwqpmu bG fiwL. 12wgwtuwppm L. uuippm: Qum qpwfig ti.llJ.tnpt{nipjwG · 
tnbq)l t mGbfimu 2bpumf}JWG zwtn pb l2Pi )lGmbGu)lt{ qnJwgmu: liJ'l uipngbu
fibp{! zbzmwqp wpwqwfimu bG u)ltnun hwfibt.Pu, bpp tnbIJ.Jl t mGbfimu oqp fibp
hnu12, WJ'l UJWtnownntJ. tt wJG hwowtu wfit{wGmu bu bplJ.pnpriwJpfi tuunpmu: 
liJ'l [!Gpwgpmu mbIJ.Jl t mGbGmu 2tpuwump6wGfl qmpmq pwpapwgntu L. qb
PP ub2 bqwb uGGqwfijntpbpp qqwtti qnpmum: li:bfiqwfi)lCibp[! hpwctwptJ.mu b(i 
WJ'lUJP,up qbp)lg, puq mmbtm qbUJpmu wnw2wfimu bfi t.J112wfi12, uwpunqmp
JWG tuwGqwpmuGbp L. WJtG: 

P wg mwpnqmpJmGCibpmu 2-3 optlw nfipwg12mu 4wpnq t 6h'l.l2tlht u)ltnup 
iil[l GJmp)l 20-30 %: ll)pngbuI! qwpqwfimu t mw12wguwG 02wtumu L. {!Um 
qwGqt{wafl tummpJwG' 4wpnq t mwpwbtlbt uflfiiL. 80 uu L. wtJ.blti tunrmtpJwCi 
tJ.pw (UJWJUwfiwtJ.nptJ.wb" pptJ.wbfip tunp{! pwtflwfigbLtJntpJwup): 

JuunpwuGqbpp pwquwgmuI! qwqwpmu t wfiwbpnp uf12wtlwJP)l umbqb
uwG UJWJUWUGbpmu: liJ'l UJWU16wnntl tt UflLllUWJ)lG hmu12mu Gm1film4 tuun
pwuGlJ.bpp pwpap UJWpmGwqmpJwG qbUJ12mu qwpbLtJ t WUJWhml.ht UJwhwG2-
tlh1P12 pGmbGupt{mpJwup 4wpGwpptlwJpG tuunpmu: flpUJbuqll qwGtul\ll bpq
pnpI}WJpG tuunpmu{!, ufltnuwhnp[! UJbtnp t l9Ciht 3 optlw {!Gpwg12mu: Uf1tnuw
mwpnqntpJmGGbpp qwGqtJ.wb[! UJbm12 t ubqmuwgtlfl oqpg: Oq)l UJWpmGw
lJ.ntpJntG[! hGwpwtJ.np t GtJ.wqwqntJGfl hwugGbt hmupp OUJU1flUWL uwGpwg
uwup L. qwGqtJ.wbjl mntj1wGuwup: Op 4wpblti qwfiqtJ.wb{! ljltupbgGbi, npntl
hbmL. l}W qGUJwump tuunpwuGqbpp L. WJL wbpnp UwCiptGbpp pwquwguwGf.!: 

b pb ujltnun qptJ.mu t gmptn L. tunGwtl 4wu tunGwtl L. znq bqwGw4f1G, qwu 
bpb hmu12I! gpmwhwptlbt t , WUJW mbajl t mGbGmu qbpp. wtumwhwpmu pnp
pnuwuGljbpml: QwGqtJ.wb(! igGbtnt9 hbmn ppt{wbGP. GntJfipuq wfifizwfi fibp
hnu1m qwnGmu t tlbpjlfi zbpmbpmu Penicillium, Aspergillus, Minascus, 
Fusarium L. WJL ufiqbpp pwquwguwfi UJWtn6wn (wq. 13): '1-pwfig ljbfiuwqnp
bmfibmpJwG {!fipwg12mu ufifiqwfi1mpbpf.! mpnht{mu bG, L. ljbpfi wqtnntnt{mu t 
ufi ljbpp ljlntuwfiwljmpJWU wpqwuppCibpntl, npnfi12 octmtlwb" bfi mctbq pmfiw
t{np wqqbgmpJwup L. tinitlntu bfi upqnmn12uP.fifibp: 
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Uliljhp]1 uhnn L. 
mbuw 

Ullj]1tnwlj, tJ.wpqw
qmJli' 
Fusarium 
tricictum 

Fu sari um 
Graminearum 

Gibberella zeae 

4wliwlf19 ufl(ilL. ljwc 
UWl-4WUJntJill 
Aspergillus 
flavus 

Aspergillus 
fumigatus 

Penicillium 
viridicarum 

Penicillium 
citrinin 

Penicillium 
urticae 

6 lrbpft UJWhWOJljWgnufp 

Urumuwl.J. 13 
Pnppnuwuuljbpft p6mpwqftpp 

'-lliwuuwu plintJPTI L. 
0 b Ul 

UUJnplitpn uwuwup ljwpu
pwtJ.mli tu, UJmqwuwpuflun' 
t]1nzbUJwm mbupntJ. 
'-lliwumu t h]1uliwljwlimu 
hwmf14n 

'lliwumu t hwm]14n 

"Vwpu2w4wpu]1p uUJnplibp 

'-lhqbmwlI1fltl wt'.i[! liljwmhlJi 
lt, qhJwguh1.u tu t]1nzbUJwm 
mbupntJ. UUJnplibp 

'-lliwumu t bq]1UJmwgnpblip 
u]11ntin · 

'-lliwumu t bq]1UJmwgnpbli]1 
hwmf14n L. UJmu hwgwhiu-
m]1ljlihpn~ fllilUJbu uwL. ljw-
Gwm 

bq]1UJmwgnphlimu L. hwg- , 
. wqq]1 UWtnf[W2 ljwliWf_ntU 

w 

fchitJlihpn .L.11pwug 
w b m mu 

Sp]1Junmbg]1lilibp' 11]1qblimb
p]1w, ljtu11wu]1 qwliqtJ.wa]1 , 
gwap opwljwli pwzwt'.i L. lj]1p 

.'2hu.iph1nu' UJmqwm1.JmpJwli 
litJ.wqmu, hwmljwUJbu Junqbp]1 
unm 

l\-bopu]1li]1tJ.w1tunt' ljbp]1g 
hpwctwpmu, UJmqwmtJ.mpJwli 
litJ.wqmu, hwmljWUJhu Junqbp]1 
umn 

Uti1wmnpu]1liGbp' B i,B2, 
Gi,G2, wnw2uigumu bu 
pwqgljhq, wpJmliwhnumpJmli, 
wJunpctwlj]1 wliljmu, 1ma, 
hliwpwtJ.np t pmJlifl wligmu 
uu]1 L. ljwp]1 ut2 

lm1.u]1linq]1lilibp' · wJumwhw-
pmu t pnptpn, wJunpctwlj]1 
u.ililjmu, 1ma L. tl]1ctmu 

0Jupwmnpu]1li A' tJ.liwumu t 
Junqbp]1 bp]1ljwulibp[!, npnt'.inq-
libp]1 tJ.11w lfl wqqmu 

5]1mp]1li' wJumwhwpmu t b-
p]1ljwu,litpn, qwliqtJ.wa]1 ljn-
pmuU}, wJunpctwlj]1 wliljmu 

lrbpft uftfnuwglfb/}mzp1mup 

Urunww{J 1 J-f12wpmuwljmp;ndi!J 

l\-wplliwqmJli]1g 
uflulL. ult 
Rhizoctonia 
leuminicola 

Claviceps 
urpurea 

~]11.'iliwljwlimu bpbplimljmu 
U1wtipwu]1lilibp' ppwpmw-
11pmpJmli, t]1pwlip 
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up1.J.numpu)1GGhp)1 mhuwl.J.C! L. qnJwguwG pwGwlJ.C! 1.J.wtm.l_wa t pnppnuw
uGl.J.hp)1 uhnpg L. uJ:itnuJ:i lllwhlllwGuwG lllWJUwGGhppg: lJPl.J.mnnpu)1GGhp)1 hh
nwgntU[! 1.J.wllltl_wa t Uta qcttl_wpntpjntGGhp)1 hhm L. GhplJ.wJntUu ~)1 l.J.)1pwn
tl_mu: gnppnuwuGl.J.hp)1 qwpqwgnu.l[! ul.J.utj_mu t upwJG uJ:itnuwJpG mwpnqmp
JntGGhpmu, hwml.J.wlllhu hph optl_w [!Upwgpmu L9tl_ntu t 10 uu L. lllwl.J.wu zhp
mntl_ qwuqtl_wa 1.J.wu phnuwpwt]1muu )1pwl.J.wuwgtl_mu t 6wlJ.wmwJ)1G (qphJ:Ph
pwJJ:iG) phnuwpwt)1)1~ntl_, np[! twtl_ tJ:ituptgumu t u)1w6mJt uJ:itnuwJJ:iG qwuqtl_w-
0-[!: 

4hp)1 uJ:itnuwgtl_hl!mtpJmGG twlllhu 1.J.wtutl_wa t L9tl.n11 qwuqtl_wa)1 wqmnm
tl_wampJmG)1g: UIJ.mnmtl_wa qwuqtl_wamu wnl.J.w tu uha pwGwlJ.ntpJwUp uwu
ptuhp, hwml.J.wlllhu lJ.tnump)1q)1wGh[1)1 Ulllnpuhp: lJPG~L. uJ:itnuwhn[lp Uh2 L9UhU! 
u)1 pwu)1 op qwzmmu uuwgwa 1.J.wGw~ qwuqtl_wamu GntJGlllhu l.J.w[lnq hG w
pwq qw(lqwGwt wGgwGl.J.wUi pwlJ.mhppwGhp: '1-w wnw2]1G hhpp]1G tl_hpwph
(lntU t 6wl.J.Gqhq]1 t)1php]1G, np[! lJ.mJmhpntl_ npnz ctwuwGwlJ. uumu t qwzmmu, 
l1wu lJ.wGw~ qwuqtl_wa)1G, np[! wGpwphGlllwum hqwuwl.J.J:i lllwmnwnntl_ uJ:itn
UWJpG mwpllilntPJntG t l9tl.mu hpl.J.wp ctwuwGwlJ.)1 [!Gpwgpmu: liJillllPUP 
qwGqtl_wamu n~ UpWJU uta t wGgwGl.J.ww uwGptGh[1)1 pwGwlJ.[!, WJLh ttl_wgw
hwGtl_wa hG lJ.wpGwpptl_wJJ:iG tuunpuwG hwuwp wGh[lwdhzm hhzm :ptpuhG
mwgtl_nq watuw2php[!: 

UJ:itnuwJJ:iG qwGqtl_wamu tuunpntU[! qwuqwqmu t ~np GJmp)1 wtl_htwguwli[! 
qmq[!Gpwg: '1-w 1.J.wtutl_wa t qwGqtl_wa]1 mnt)1wuuwG qcttl_wpmpJmGGhp]1g L. 
zwpwp)1 ot1112uwG Gtl_wqmupg: fcTwqwGpwGjntpJ:i lllwpmGwlJ.ntpjwG pwpapw
gntU[! L.u tl_wmwgGmu t l.J.hp)1 uJ:itnuwgtl_htlimpJntG[!, pwG)1 np hGwpwtl_npmp
JntG W mwtliu mnt)1wuuwup hwuGht wGhpwcthzm tummpJwG, J:iuw hhmL.wG
pntl_ qwGqtl_wa)1 ut2 oq t pwt)1wGgmu: 

DpwljJWL lJ.wpGwpptl_wJJ:iG tuunpmu wlllwhntl_htm hwuwp 1.J.wphnp qnp-
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anCi t hmupti ut2 ht2rn .'.j>hpuhCirnwgqnq watuw2ptpp tqwpmCiwlJ.ntpjntCin 
(wq. 14): 

UJumuwlJ. 14 
Czlipft uft1nuwglfli1ftmpJmUf! 

<."l: um, <."l: zwpwp 
t.itpn hwpwphpwlJ.gm- hwpwphpwlJ.-

f)JmCin Qntf)Jntfin 

<.tzrn utitnuwgqnq 1: 3,4- 6,5 1: 0,8 L. wqhlJl 
Lwtl utitnuwgqnq 1:2,3-3,3 1: 0,4 - 0,8 
11-dqwp uJitnuwgqnq 1: 1,1-2,2 1: 0,4 L. tqwlJ.wu 

liwpfiwppqwJP.Ci pwlJ.rnhppwCitp.n, pwgwnmpJwilp utiw- L. olJlqnzwpwp.
CihpJl, lJ.wpnq hfi oqrnwqnpaht CiwL. ht2rn .'.j>hpuhfirnwgqnq .'.j>pntlJ.rnnq: U)mu 
watuw2ptpn (outw, hhuJighunqnq) oqrnwqnpaqmu h(i ilJlwJCi pmuwlJ.wfi .'.j>hp
ubCirnCitpp. lJ.wu WJL ilplJ.pnopqwCiJlqilCihpp lJ.nqupg UpCiiL. tqwpq watuw2ptp 
6hqptlhtmg hhrnn: 

UrumuwlJ. 15 
Uuul)WUJmplipft u;wpmuw/jmp1muIJ Ii /jlipft uft1nuwglflilftnipJlllU!J 

1 lJ.q lJ.hpmu tqw- <."l: um, 
nmfiwlnlmu t, q hwpw-

t.itpn 
hmu pbpwlJ.gmp-

tqpnmhpfi 
um, 

Jmfin 

<.t2m uptnuwgqnq' 
bqptqmwgnphCilt lJ.wGwi qwfiqqwa 22 143 1: 6,5 
tunGwq hwmtilJ. 104 663 1: 6,4 
wpL.wawll.tilJ.' upfiiL. awqlJ.hm 18 90 1: 5,0 
owlJ.fiqh'lP lflphp' q\lUJllJ.ntl 21 100 1: 4,8 
qhmfiwtufianp 21 83 1: 4,0 
t'.iwlJ.fiqh'lP lflphp' wnwfig qtluti4'1 22 80 1: 3,7 
tiwnwup 19 64 1: 3,4 

Lwq utitnuwgqnq' 
lJ.bpwJtifi pwlJ.twqqpfihp 35 100 1: 2,8 
uwpqwqhmGwjpCi lJ.wfiwi, I hwp 31 82 1: 2,7 
wpnmw4wGwi, I hwp 30 80 I: 2,7 
uwpqwqhmfiwJpfi lJ.wGwi, II-III hwp 25 59 1: 2,4 
bphpGmlJ.whwgwqqp tuwnfimpq, I hwp 29 70 1: 2,4 
wp.ntnwlJ.wfiwi, II - IV hwp 33 77 1: 2,3 
tntnGmlJwhwgwauh tuwnfimnn, II hwn 30 70 1: 2,3 

Czlipft uft1nuwglflilftmp1mu[J 83 

Urumuwlj 15-ft zwpmOwljmp;mOf! 

11-ctqwp uptnuwgqnq' 
lJ.wpupp hphpCimlJ. 32 69 1: 2,2 
lJ.hpwjpCi pwlJ.twqqpCihp, 
awqlJ.uw(i ulJ.pqp 29 60 1: 2,1 
htwamlJ., 2w11qwu, pnqlJ. 28 48 1: 1,7 
wntlJmrn 38 51 1: 1,3 
lJ.hpwJJlCi tlJ14 35 45 1: 1,3 

luunpuwCi hwuwp wCihpwctbzrn watuw2ptpp tqwpmfiwlJ.mpJmfin, num 
lJ.hpwrnhuwlJ.Cibpp, luJiurn lflmpnluwlJ.wCi t (wq. 15): <.wgwqqJi L. pwlJ.twqqp 
lJ.wCiwiti qhqhmwgpwjp j!Cipwgpmu Upfiih awq4tm (hwulJ.wlJ.wtmil) WJI} wa
tuw2ptpp tqwpmCiwlJ.mpJmCiG wtlhtwCimu t, JlulJ. WJCimhhmh' wpwq Ciqwqmu: 
<.wgwqqp lJ.wCiwm, tnpwqqpCihpp hwuhuwm, CimJCi .'.j>pqJlntnqpwlJ.wG lflmtmil 
tqwpmCiwlJ.mu t wqblJl zwm watuw2ptp: .QpwlJl lJ.hpwmbuwlJ.Gbpp uptnuwg
tlhlJlmpJmfin (6wlJ.Ciqbq, uwiltwa ilqnti;!) 4wpnq t qwmwGwt hbzm .'.j>bpubG
mwgqnq watuw'2phpp pwpop tqwpmGwlJ.mpJwCi tqwmownntJ., pwCip np qw 
Citqwummu t utqppmwJpG lJ.wu pwgwtuwpptlwJpCi tuunpuwGn: 

QwCiqqwamu utqtimwlJ.mgti pwpap tqwpmGwlJ.mpJntCil! pwgwuwpwp. t 
wqqmu uptnup npwlJ.p qpw: <.mu tqpnmhpCin ibqnpwgCimu t qnJwgnq ppmfih
Pl! h qpwfinq pulJ. qwfiqwqbgfimu pH-p uhantpJwfi '12hgntil1!: flppwfi uta t 
hbzrn .'.J>bpilbfimwgqnq watuw2ptpp L. hmu lllPnmhpfip hwp.wpbpwlJ.gntpJntCij!, 
WJfipwfi ht2m t tuunpqmu lJ.hpn (wq. 16): 

UrumuwlJ. 16 
Czwp!J.npwqm1u /jlipw1ftu iI2wlJwpnlJulipft pm,PlipwJ]lu UlWflilillllPJlllU!J 

f!m.'.j>hpwJpfi mwpnqmpJmfin, I lJ.q ~b-mu 
lrzwlJ.wpmJuhpn lJ.wpCiwpptlJi tqwpmfiwlJ.ntpjntGj!, q 

up2pG gmgwGpw mwmwGmun 
bqJitqmwgnpbG 35 25-45 
liwGwi qwpuwlJ. 45 35-60 
<,wgwqqp lJ.wGwi 50 30-75 
liwGwi mwpblJ.wG 55 30-75 
Cwpwpp owlJ.Ciqhq 

55 50-70 (tlip.hp) 
liwpupp hptpGmlJ. 70 55-85 
UnqntjUl 80 70- 95 
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~najl UJW[llll(ltnwgdwG uti2ngwnmliGbp.[! L.u wqqntU bG lthp.!1 uj1l_Iluwgtlb
tJ:lntpjWG l}pw: liJUUJbU, wqmnj1 lwtllwpwdG}1 pwpop.wgntU[! lfwGw~ lthp.]1 Uh)! 
wtlhtwgGmu t 2!111 L. UJJ1nmb]1Gti pwGwlt[!, pwJg GtlwqbgGmu t zwpwp.ti 
):ummpJnLUJ:!: 

<!,wnw):u tuGntzwqpntpJwG t uwmGtlntU hI\wGwltwJtiG UJWJUwGGbp.)1 wq
qbgntpJntU[! l}wGw~ qwGqtlwatig 1.4wmp.wumtlwa utitnup np.wltti l}pw: Up.b
qwltGwJtiG jl.GtnbGutitl nwnwqwjpntU[! GUJwummu t ):ulinp.tln11 wa):uw2p.hp.j1 
1.4wp.mGwympJwG pwpop.wguwG[!, utiwdwuwGwl} GtlwqbgGmu t lthp.jl. pnt:}>b
JlWJ!lG tnwp.nqntpJmGG wtlhtwgGnq gwap.wunthltnttwJ]l.G UJPiltnh!lGGhp.]1 pw
GwltI!: 5wGltwtJ:l t, np.UJbuq}l lfwGwl qwGqtj_wati hGMwG[! Gw):unp.qjl. 1-2 w
p.L.nm op.: 'l-p.w zGnp.h]l.tl ltwGwl ti Uh£ zwpwp.p UJW(lntGwltntpJntG[! wGop.L.nm 
op.hp.ti hwubuwm ltJ1ltGwlijwtnl}tlmli t : 

bpb ltwGwl qwGqtlwb(! utitnuwgtlmu t hmfiotig wGuj12wUJbu hhmn, 
WUJW tlhp.2tiGu wGhp.wdbzm t l.jwmwp.b1 op.tlw bp.l.jpnp.q l.jbuP,G: liJfl dwuw
Gwl.j pntjubp.mu zwpwp.ti UJW[lntGwlfntpJntfifi wtlhtJ:l pwp.9p. t , pwG wnwtlnm
JWG: 'l-w UJWJUwfiwtlnp.tlwb t wutiuP.uwg]l.wJntl: UwltwJfi uhfiwdti UJWtn
p.wuwuwCi hwuwp. qwfiqtlwb(! hwpltwtJ.np t hGoht wnwtlnmJWG, np.UJhuq}l 
up.GlL. bp.bl.jn WJU pwnwuti: 'l-w GtJ.wqbgfintli t uGGriwGjntpbp.ti l.jnp.ntUtn[!, 
np.nGp ritiuJ:iutiuwgP,wJti dwuwGwlt UJWJUwGwtlnpmu bG pmJu)1. ubttiwltwfi 
:}>bp.ubGmGhp.[!: bpb uP,tnuwgtlnrt qwfiqtlwb[! qptlmli t wGopL.wJpG bqwGwl.jjl.G, 
wUJW qw wfigwGLtwtJ:l hbmL.wGpfibp t mGbfimu ):uunp.uwfi hwuwp.. ltbp.)1.g ttl1,U
gwhwfitlnu1 bG hbzm :}>bpubfimwgtlnfl wa):uw2ph[1I! L. wtlbtwGmu t ):uUnJlUWG[! 
tlfiwunq uwGp.tGbp.)1 pwGwlt[! (wfl. 17): 

Urumuwlt 17 
Unl/nLJmft ubuwdft npwljwljwu gmgwuftzubpf! 

Utitnuwg-
Ou-G' .f!.wgw- 4wp.w- s ,,....._ 
L9Ghtm liwpGw-

::I .c.. 
CJ d' 

UwG UJWJ- n pH ):uwppm, qwppm, ':::; .s 
uwGGhp.[! 

UJWhjl.G, ppm,% 
% % 3 rA 

% er. 
UGop.L.ti 31 30,42 5,32 

mwli 
0,78 0,74 1,21 27 

Onp. bqw-
24 47,68 5,40 1,67 1,67 0,23 75 

GwlthG 

4wGwl l.jbp.jl. pwnwubgmU[! pntJL t mwtJ:lu GtlwqbgGbt 11pwGmu uGGqw
UJntphp.ti ltnJlmumGbp.[! L. pwp.btwtlhl lthJ1WJpG wp.dbp[!: 'l-w UUJWUUlntU t np.n
nnq l.jbGqwGP,Ghp.P, unm l.jbp.]1 mmbtJ:lntpJwG pwpa(lwguwG1r liJuUJbu, uP.tnumu 
lilJl GJntPli UJW[lntGwlJ.ntpjwG pwp.o(lwgntU(! lipG~L. 35-40 % ltwpfiwtnnt 1.J.ntlh
Jl!l unm JntJ1Wi2WG~mp. 1 % ~np. GJmrti wtlbtwguwG hwztlntl wnw2 t pbp.mu 
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opwltwG 0,1 -0,12 Ltq wtlhtJ:l lthp oqmwqnpahtnt hGwpwtlnpntpJntG: Onp GJmpti 
pwpop UJWpntGwltmpJwG qhUJpmu lttnumptiritiwGhpll pwquwgmuG, ti mwpph
pntpJmG twltmnpwltmhptiwGhrti, [!Gqhwmtlmu t : bph qwGqtlwamu lnp GJmpti 
1.4wpmGwltmrJntG[! 25-30 % pwpop t , WUJW wGhpwdhzmmpJntG Hi qqwgtj_mu 
lttipwnht utitnuwhJntP!l wG2wmntU[! ltwG):unq uti2ngwnmuGhp: 4wGwl lthp!l 
pntnp mbuwltGbpG wtlbtJ:l twtl bG UJwhwb"nJwgtlmli wJGpwGml., nppwGntl nr 
pwpop t qpwGg uh2 lilP GJntp!l UJwpmGwltntpJntG[!: 

lulinpmu]l.g qnJwgwa ppmGhp]l. [!GqhwGmp pwGwljG wum]16wGwpwp 
wtl_htwGntli t ' u]l.GlL. ~np GJntp]l. 35 % (wq. 18): 

Onp GJmpti 40-50 % qbUJpntu wtlhtwGmu bG utitnuti ltnpmumGhp[! mwpn
qntpJntGGhp]l. 1.4wmhp!lg L. tlhptiG uwutig, pwG]l. np ~np qwGqtlwb"[! qqwtJ:lnpbG 
qdtlwp t ):umwgtlmu: 

UuhG qh1.412mu wGhpwdbzm t utitnuwJtiG qwGqtlwcrn uwGpwgGhr '1-pw 
zGnph]l.tl hbzm tntcrtln11 wa):uw2pbpj1 UWUllbtJ:lmpJntG[! pwpbtwtltlmu t , Uj1w
dwuwGwlt mwpnqntpJntGGhpll ut2 L9tln11 qwGqtlwa[! hbzm t mmtiwGtlmu: 
lfwGpwgtlwa lthp!l qwGqtlwamu pmuwltwG P2ti2Ghp.ti zG~wnwl}wG wl}tnj1-
tlntpJntGG wp.wq Gtlwqmu t: 'l-dtlwp. utitnuwgtln11 lthp.!1 uwGpwgntUI! UJW[l
mwqtip. t: flp.pwG twtl t liwGp.wgtlmli qwGqtlwcrn, wJGpwG G1.4wumwtlnp. t u]1-
tnuwguwG [!Gpwgp[!: tiwlf Gqbajl tllJ1h[lI! 1.4bm12 l t uwGp.wgGbt, np.ntlhbtnL. WJll 
qbUJpmu wp.wq qwp.qwGmu hG n~ gwGl}wtJ:l util}p.nop.qwG]1quGbp.[!, L. wtlhtw
Gmu t uGGqwGJmphp.ti ltnp.mum[!: 

Onp. 

Urumuwlt 18 
Uft1nunt lf ppmubpft UJWpntuw ljmp1mu1J 1np u1mpft mwppbp 

lfwljwflllwljubpft IJ:OUJJlmlf 

10-pmGbp, % 
CGT}wtibG[! 

pH pwgw):uw- ltwp.wqw-
GJntp, % l.jwpGwppm ppm, % 

ppm ppm 
U}lGlL. 25 4,58 1,17 0,63 0,72 2,52 

20-25 4,56 1,51 0,64 0,76 2,91 
25-30 4,38 2,12 0,62 0,56 3,30 
30-35 4,40 2,35 0,66 0,50 3,51 
35-tig 

4,65 2,68 0,62 0,36 3,66 
pwpop. 

UJ:i.tnuwJpG qwGqtlwajl. uwG[lwguwG[! qmq[!Gpwg wGhp.wdbzm t GwL. 
WJG tnntllwGbt, uwuGwtJ.np.wUJbU tlhp.qbtnGJW UlW[lilI\IllP JntGGhp.jl. T}hUJj2IllU, 
Il[lUJbuqti GtlwqwqntJGp hwugtl)1 pwttiwGgnq oqjl. pwGwlJ.[!: 

U}lG~L. 8 ubmp. pwp6p.ntpJwlip utitnuwJpG wzmwp.wl.jGbpmu hmu12ti 
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qwfiqtJ.won fimJfiuibu i_P wuiwhntJ.mu wfihpwctbzm wum)lnwfi)l tumwgmu: 
<.wmtiwuibu twtl uibmp t tumwgfibt qwfiqtJ.won u}ltnuwJ)lfi mwpnqmpJWfi 
uiwmbp)l unm, pwfi)l np oqfi wtJ.bt.Jl hbzm t pwtliwfigmu WJfl hwmtJ.wo: 4.bp
qbmfiJw u)ltnuwmwpnqmpJmfifibpmu wfinfiqub2 mntliwfimufi )lpw4wfiwgtJ.mu 
t mpw4mnpp oqfintpjWUp (wjfipwfi ctwuwfiw4, u)lCii_h WJfi ufiw qwfiqt.J.wo)l 

uw4bpbupfi): 
Ufihpwctb2m t 4wfitubt tuunpuwfi {!fipwgpmu qilJW9Il11 wotuwppm qw

q)l 4npmumfibpn: Cl-wqwtlintuwfiw4mpJwfi )lfimbfiu}lt.J.mpJntfi{! GtJ.wqbgfibtm 
hwuwp u)ltnuwJ)lfi mwpnqmpJmfifihpfi wfihpwctbzm t u)12wfi4Jwt l9ntufibp)l 
nfipwgpmu ctwuwfiw4wtJ.npwuibu 0-wo4bt uint.Jltp)11bGwJ)lfi pwqwfipntJ., )lu4 
tJ.bp2mu twtl tliw\Jbt: fchuqwfipnt.J. tliw4btm qbuipmu uibmp t m2wqpmpJmfi 
qwpofibt qpw 4Plil t.Jlfibtmfi: fcTbuibm hGwpwtJ.np t oqnmntJ., nw4Gqb11.P tlipb
pntJ., hnqntJ., mwpb4wfi)l 4wu tJ.wpuw4)1 gwfipntJ. tliw4bffi, uw4wJCi qw i.P w
uiwhntJ.mu wupn112w4wfi ubtimuwgmu L_ u}11nu)l npw4)1 tJ.wmwguwfi uiwm
fiwn t qwnfimu: 

6.3. "lwhw6nJwgunri. OJmpbriti oqlllwqnri6nul[! 
utilnuwgt.'iwu ctwt.'iwGw4 

UGgwG4wt.Jl tuunpmu[! 4wGtub1m h u}11nu)l 4bpwjpG wpctbp{! pwpbtwtlbtm 
Guiwmwtint.J. oqmwqnpomu hG uiwhwonJwgGnq mwppbp hwtJ.h1muCibp. 

• tuunpuwG nGpwgpmu 4wpGwpptJ.[1 qnJwgmil[! wtJ.b1wgGnq, 
• ppmGbp)l UJ.wpmGw4ntpjwG wtJ.btwguwfi zGnph)ltl pH-)1 ubcrmpJntGG 

)12bgGnq, 
• u)li.nuwgtJ.nq qwfiqtJ.womu wGgwfi4wt.Jl u)14pn~1npwJ)l qwpqwgmun tiw

ubgGnq: 
<llwhwonJwgGnq zwm Gjntphp octmtJ.wo bfi hwuw4gtJ.wo hwm4mpJmGGb

pntJ. L. qnpofiw4wGmu hwnwtu bfi 4)1pwntJ.mU: liJfl GJmpbp)l wqqbgmpJmGn 
hmuwt.Jl qwp6Gbtm hwuwp uiwhwG2tJ.mu t, npuibuq)l qpwfip hwtJ.wuwpwi_wtli 
tuwnGtJ.bG u)11nuwgtJ.n11 qwfiqtJ.wo)lG: I).pwGp 4wphnpqmu bfi hwmtiwuibu u)l-
1nuwguwfi ni_ GUJ.wumwtJ.np uiwJilwGGbp)l 4wu qcttJ.wp u)ltnuwgtJ.nq 4bp}l qbui
pmu: Dpwtintl pwnwubgtJ.wo 4wGwi_ 4bPI! h bq[luimwgnpbG)l qwfiqtJ.wO-n tiw
pbt.Jl t u)11nuwgGb1 wnwfig uiwhwon1wgGn11 Gjmpbp}l, pwfi)l np wfihpwctbzm 
uiwhwG2fibp)lG hbmhb1m qbuipmu hmupG wuiwhntJ.mu t pwp6pnpw4 u)11nu)l 
umwgmu: <,GwpwtJ.npmpJwfi qblill2mu (fimJG)lu4 u)11nuwguwG pn1np Guiwu
mwtJ.np uiwJtiwGGbpmu) ufiGqwGJmpbp)l 4npmumGbp)l 4pnwmuwG Guiwmw-
4ntl 4wpbt.Jl t qwGqtJ.wo)l tJ.bp[1G 2bpmn gn11b1 opqwfiw4wfi ppmGbp)l 4wu 
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qpwfig wqbp)l tntOnLJpntJ.: 
U)11nuwJ)lG qwGqtJ.wo)lfi hbzm ~bpubfimwgtJ.nq wotuw2pbp)l wtJ.btwguwfi 

wpI)Jmfipmu pwpbtwtltJ.mu bfi 4wpfiwppt.J.wJ)lfi pw4mbp)lwfibp)l qwpqwguwfi 
hwuwp wfihpwctbzm btw4bmwJ)lfi uiwJUwfiGbpn: U)ltnuwguwG pwtJ.wpwp nfi
pwgp wuiwhnt.J.btm hwuwp hmupmu J:uunpqht.Jl12 fiJmpbp)l 12wGw4n uibmp t 
4wqu)l 2,0-2,5 %, )lu4 ouim)luw1 (!Gpwgp)l hwuwp' 3-4 %: bpb u)ltnuwgtJ.n11 
qwfiqtJ.wO-mu 2w12wpfibp)l uiwhwG2tJ.n11 pwGw4n wuiwhmltlwo i_t, )lfii_uibu 
op)lfiw4' qdtJ.wp U)ltnuwgtJ.nq ll2W4wpntjUbp)l Untn (wntJ.ntjlil, htw0nt4, 2Wfl
qwu), wuiw u)ltnuwguwG {!Gpwgpmu fiuiwmw4whwpuwp t I u3 qwfiqtJ.wcr)l 
hw2tJ.ntl wtJ.btwgfibt 6-12 4q 2w12wp: 

Cfiq npmu, hmup)l ub2 i_np GJntp)l uiwpmfiw4ntpJntfi{! uibmp t t.JlG)l Ili_ 
uiw4wu, pwG 20 %: Y:bpwj)lG 2w12wp{! 4wpbt.Jl t tlinluwp)lfibt zwpwp uiwpm
Gw4nq WJL fiJmpbpntJ. (wq. 19): 

lifljmuwq 19 
Uft1numtf 2wpwp UJWpntuwljnq UJwhw<>ii1wg6nIJ Ujntpbpft 

hwlfb1tfw6 6nptfw6bp!J 

Cwpwp uiwpmGw4n11 uiwhwonJwg
Gn Gm b 

Y:bpwj)lG 2w12wp 
lJwp 
Cwpwp}l 6w4Grib11.P uqmp 
Y:hpwuwpp uqmp 
Qnp 4wpGw2)1nm4 
<.wm)14wJpfi upbppGbp 
Y:bp)l nw4Gqbq L_ 4wpmn~)ll 

1-3 
0,8-3,0 

5-8 
2-4 
2-15 

u}lGi_h 20 

Uwnbguwup i_llpwgtJ.wo tw4mnpw4mbp)lwGbp)l hwtJ.b1mun qqwt.JlnpbG 
pwpbtwtJ.mu t 4wpGwpf'tJ.wJpG tuunpuwG b1w4bmwJ)lG uiwJilwfifibp{!' )1 hw-
2)14. uwGptGbp}l pwGw4ti wtJ.btwguwfi: I).pwG12 uibmp t w4mM t.JlGbG tuunp
uwG wnw2pG bpbp opbp)lG: Ivnu12n tJ.bpwpbpmu t hnun~bpubGmwJ)lG 4wp
GwpptJ.wJ)lG pwqmbp)lwfibp)lG (Lactobacillus plantarum pediococcus acidophilus 
h wJtG): L,ztJ.wo hwtJ.btmilGbp{! pwpb1wtJ.mu bG wn4w wotuw2php)l oqmwqnp
omu(!, 6Gzmu bG wGgwG4wt.Jl u)14pn~tnpwJp qwpqwgmun L_ wpwqwgGmu 
J:uunpmun: lw4mnpw4mbp!iwfibp)l 4tipwnmUf! mbllPG t , bpb 2wpwpn 4wq
umu t 4bp)l pwpu qwGqtJ.womu 2 % 4wu i_np GJmpmu' 25-45 %: I).cttJ.wp u)ltn
uwgtJ.nq lJ.bp}l hwuwp hu UJ.whwG2tJ.mu t 2w12wp}l hwtlbtmti: liJG hwilwi_wtli 
J:uwnGbtm hwuwp oqmwqnpomu bG qnqwtJ.npnq uwppbp: Y:wpfiwpptJ.wJ)lfi 
pw4mbp}lwGbp}l 4bGumGw4mpJmGn uiwhuiwGbtm hwuwp qpwGg uiwmpwu
mm4Gbp{! hbpubm}14 mwpwfibpntl uiwhmu bfi uwnGwpwGGbpmu: 
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Oqmwl.J.wp hG :phpuhGmGh[lp WJG hwtl_htmuGhp[!, n11nGg wqqhgmpJwG 
mwl.J. tmatj_mu hG gtumtnqpg L hhupgtunqnqpg LJ.wqutj_wa pwqwGpGhp[!: '1-w 
LJ.wpGwpplj_wjpG pwlJ.mb[lpwGhpp hwuw11 uwm2htJl t qwpoGmu hh2m :)>hpuhG
mwgtj_nq watuw2php[!: ~22WJpG pwqwGpfihp[! uhrwnq :ptpuhGmfihpt! wl.J.mptj_ 
hG hwmlJ.wUJhU 2np GJmpp gwap tummpJWUp L 20-50°C uptnuwjpG qwGqtj_w
bntu: '1-pwGg hwuwp oUjmpllwt pH-I! 4-5 t: .t.wuwtu :ptpuhGmGhp[! hwtl_htmu 
hG pwl.J.mhppwt lJ.nttmmpwCihpp hhm qmqwl.J.guwup: :bhpuhGmwJpG hwtlhtmll
Ghp[! pwphtwtlmu hG GwL uptnup uwpuhtJlntpjntGt!' WUjwhntlhtntl uptnuwg
uwG [!Gpwgpmu pntuwlJ.wG P2ti2Ghpp, WJUUjhU LJ.n2tlwa, «fiwtuGwlJ.wG uwp
UiltUI!»: 

Uptnuwgqnq qwGqqwbntu pH-p uhantpJntGG p2hgGhtm hwuwp, npUjhu 
hwtl_htmll, twJGnphG oqmwqnpbntu hG opqwGwlJ.wG ppmGh[l[! (up2Gwppm, 
UJpnlll.PnGwppm, pwgwtuwppm, phGqnJwppm) L qpwGg tuwnGmpqGh[l[!: 
'1-pwGgnq ufi2qmu t wfigwGLJ.wIJl upLJ.pn:J>tnPWJP qwpqwgntut! L wl.J.mpqwg
tj_mu hG lJ.wpGwppqwjpG pwlJ.mhppwCihp[!: 

<TlwhwbnJwguwG wnwtl_htwqntJG wpllJmGp t umwgqmu up2Gwpptlti oq
mwqnpauwfi qhUjpntu, npG fl2hgGmu t pH-p uhampJntCi[! L 1111uLnpmu [!Gmpn
qwlJ.wG (uhthlJ.mM) pwl.J.mh[lpgflq wqqhgntpJntfi: UwlJ.wJCi hwpl.J.wtln11 t hw24P 
wnCiht., np up2Ciwppntfi octmtj_wa t mcthq pwjpwJ}l~ L hUjntUwJpG (ljnGmwq
mwJpG) wqqhgntpJwup: Oqmwqnpaqnq hmu11mu 2np fiJntp}l fiqwqhguwfi[! L 
pm:phpwJpfi mw11nqntpJwG wtlhtwguwGI! qmqt!Gpwg UJWhwbnJwguwfi GUjw~ 
mwl.J.ntl oqmwqnpaqnq up2Ciwpptlti UJWhwG2tlnq pwCiwlJ.I! 0,5 %-}lg hwugqmu 
t upCi2L. 1 %: liJL opqwCiwlJ.wG ppmGhpp oqmwqn11MwG ~wllJ.wpwGwl.it! LJ.wq
umu t t!GqhwGmp qwfiqqwap 0,5-2,0 %: SwpnqntpJntGpg u}ltnu tj_hpgGhtnt 
qhUjpntu mwpwgmu{! ltwCituhtm GUjwmwqntl hwmtj_wa mhq[! gnqmu hG UJpn
UJpnGwpptlP uwGp qwp}ltGhpntj_ (1 t_/u3

) : 

U}ltnup UjwhwanJwguwG GUjwmwltntl qwph1P t oqmwqnpaht GwL wGop
qwGwqwG ppmGhp (wqwppnt, :pnu:pnpwqwG ppm, aaupwljwfi ppm) L qpwGg 
tuwnGntpqGhp[!: liJil qhUJpntu uptnup pH-}l uhbntpJntGI! Gtj_wqmu t upG2L 3,0-
3,6: Ji}pmfihp}l tuwnGmpq[! UjWmpwummu hG 2PP hhm 1:6 hwpwphpwlJ.gmp
JWUp L uptnuwJpG hmuppCi hCi tuwnfimu [!CiqhwGmp qwGqtj_wap 7-11 % ~w
llJ.ntj_: li:hpp pH-p qmpml.J. p2hgntil[! wnw2 t phpmu nunhtJlntpJwG qwmwgmu 
L qhCiqwGm opqwfi}lqumu fiJmpwllJ.ntuwCiwqmpJwfi [!Gpwgp}l tuwpwpmufihp: 
fltum}l, WJflUjpup uptnup opwpwctpGt! Ujhmp t ltwqup n2 wtlhlti, pwfi 1 liq 2np 
fiJmp ' 100 qq lthfiqwGp qwCiqqwa'1 hw2tlntl: QGq npmu, GUJwmwqwhwpuwp t 
npUJhu pm:ptpwJpG Gjntp qhGl}wGmCi mwt GwL. Gwmppmup h'1flpnqwppnGwm: 

Uptnu UjWmpwumhiPu lt'1wnmu hfi GwL. opqwGwljwG wqhp LJ.wu qpwCig 
tuwnGmpqGhp: Cwm hwuwtu qpwGp up2Gwpptlti L WJl opqwGwqwG ppmGhp'1 
Gwmp!lntuwqwCi L. lJ.wl9pntuwqwG wqhp hG, pfi~UJhu GwL. GpmpwmCihp, Ci!lm-
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ppmGhp, u!lqwGJntp, Gwmppmup J?lil[lpq: .t.wmlJ.wUjhu hmuwtli t opqwCiwLJ.wCi 
ppmGhp'1 wqhpp L. G}lmpwmGhpp qmqwl.J.gmu[!: liJq wqhpt!, uwuCiwtj_npwUjhu 
GflmpflmGhpt!, [!GmpnqwlJ.wCi wqqhgmpJmG hG pnqGmu tj_Gwuwl.J.wp upLJ.pn:Ptn
pwJp 4Pw, qnpaGwlJ.wGmu 2tG qGwumu lJ.wpGwpptlwJpG pwqmhppwCihp[!: 
"VpmppmCihp[! tiwuhgGmu hG lJ.tnumppqpwGhpfl L. tGmhpwpwlJ.mhppwCihpp 
qwpqwgmut!, upwctwuwCiwlJ. wqqntu hCi tuunpwuGLJ.hpp 4Pw' qpwCig qhqh
mwmpq qwpqwguwG llJ.mtmu: 

"V2tlwa wqhpp awtuutlhltip pwGwlm tiwqumu t uptnuwgtj_nq hmupp qwCiq
qwap 0,3-06 %: l::;ph qppwnqmu t upwjG Gwmp}mtUp I!LilPP'l. WUjW UjWhwbn
JwguwG wpIJ.JmG11pG hwuGhtm hwuwp wJG UJ.bmp t oqmwqnpOJ.l}l qwCiqtlw
afl n2 Ujwtiwu, J:!WU 2 % 2wllJ.ntj_: U}iqwGjmpp UjWhwG2tlhIPI! pwCiwqt! tiwq
umu t 0,5 %: lijq pntnp UjWhWbnjwgCinq Gjntphpt! octmtj_wa hCi CiwL. pntJL I!WJ
J?WJP~ wqqhgmpJwUp L. unpmGntpJwUp: OqmwqnpahW.u wfihpwcth2m t 
qpwCip hwuw~w$ pw2tuhL uptnuwjpG qwCiqtj_wbntu: 

~wlJ.mhppwlJ.wG timtumtpwCihp[! L. :phpuhCimGhp[! tiwphtli t LJ.ppwnht uptn
uwguwG GUjwumwqnp UjWJUwCiGhpp qhUjpmu: Ji}pmGhp[! L. wqhp[!, [!CiqhwlJ.w
nwtiG, Ujhm11 t hwtlhttlhG uptnuwguwCi n~ CiUJwumwtj_np UJWJUwCiCihpmu qwu 
uUJpmwtimgntj_ hwpmum hmuppG, npntj_hhmL. WJ'l llhuwmu pwtj_wpwp 11wGw
lJ.mpJwUp ltwpGwppm w qnJwGmu (wq. 20): 

Uiumuwq 20 
tf}whw0n1wgfim] fi1nr.pbpft hwl/btnztffibpft tfnmwlfnp ujubtfw 

~np fiJntp, % 
l:itwl.ihmwJpfi fiJntpp uJltnuwgtj_htJlntpJntfi[! 

1wtl ufl2Jlfi tlwm 
20-25 .Qpu., 4tGuwp.* .!2flu. .Qjlu. 
25-30 .Qpu., 4hfiuwp. .!2Jlu. .Q(lu. 
30-35 lrtfiuwp. .Qpu., 4hfiuwp. .!2f1u. 
35-40 - lrhfiuwp. .Qpu., 4hfiuwp. 
40-45 - - -
45-50 - - -

* ./2/11I. ' pf11Iflwljwli ll/Whwmuwglinl/ li;mpbp, ljbliuwp. · ljbliuwpwtiwljwfi ll/whwbn
;wgfinl/ fi;mpbp: 

li:wlll.Pmwt uptnuwJpfi mwpnqmpJmGCihp GwtuwqahIJlu, LJ.wnmgtlwb"J:!p 
UlPUJI! L. 2pGwCijntptpG t!Gmpmu hG' htGhtntl qpwGg wupntpJwCi L. mL.wlJ.wG 
oqmwqnpauwfi wfihpwcth2mmpJmCiflg: Oqmwqnpoqnq Gjntphp[! Ujhmp t ~h-
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qnp IPCihCi ppntCibpti, tiuti tqWUlbpj!' wCipwi.lJ.wCigbtli 2Pti Lt qmqbpti utiwm
uwup, t... wupm12mU1Ci qpuwl{wJbCi hbqm!Jp oCizuwCil!: UCihpwctbzm t Ciwfuw
mbubt CiwL. wu2wmtfbtlip hJmpp wupwp: SwpnqmpJwCi ubantpJntCil! npnzmu 
bu' hp up {!CiqmCihtntl !JbCiqwCipCibpp qLfuwpwCiw41! WPi IPCibtm qbtqpmu) !Jwu 
WJU L9Cibtnt Ulltn!J.ntpjntU{! (uha qLfuwpwCiw!Jp qhtqpmu): SwpnqmpJWU ub2 
hmupu tqbmp t L9tl.P bp!Jm-bpbp optfw {!Cipwgpmu: 

UtitnuwJpCi wzmwpw!JCihpCi {!UUl phnCinq uwp12wtlnpuwCi hqnpntpJwfi, 
!Jwpnq bu mCibCiwt upCil_lt 15 ubmp pwpapntpjmCi: L).pwCi12 !Jwnmgtlmu b(i ub
mw!J.Pg, LPWJmpg, wtqwqwpbtbpntl. wupwgtlwb wphbumw!JwCi CiJntpbppg 
qwu pbtnnCipg: Untlnpwpwp uJ1tnuwJJ1Ci wzmwpw!JCibp{! qtwCiwat... hCi, pbtqbm 
hwCiqpuimu bu Ciwt... pwnwCi4JmCi L. pwquwG!JJmCi wzmwpw!JGbp: Uumupfip Lt 
uinri.uiwmp uiwzmuiwfiJ1i !Jwquntl mwpnqmpJmCiCihp{! pwgwpawqwtqbu wCi
pwi.lJ.wCig bCi. hbCig qw t WJ11l1!PUJ1 wzmwpw!JCibpti wnwtfbtntf!JntU{!, uw4wJCi 
uJ1tnul! hwGbtm hwuwp uiwhwCi2tlmu t hwmm!J mhfuCipqw (tlhppCi 4wu umn
ppG !Jmpn!J. ~pbqCibp): L).w qqwtlinpbCi wtlbtwgCimu t !Jwtqpmw1 owfuubp{!: 
SwpnqmpJntCiGbp{! L9Cintu bG qpbJ~bpGbpti, oqw6Cizlii qwu ctwuiwtlhCiwJpCi 
i.lJ.nfuw!Jppl_Cihpp oqCintpjwUp: UJ11nuwJJ1Ci wzmwpw!JCib.p{! L9CihtCi wCihwutuwm 
wtJ.btli qcttlwp t, pwCi tJ.bpqbmGJW mwpnqmpJmGGb.p{!, uw!JwJfi wzmwpw!JCib
pmu up1nu{! tlifimu t pwpapnpw!J: Ubi.lJ.w!JwG qwGqtlwoti owfipntpjwfi tnwq 
uptnuwgtfnri. hmupu wpwq fumwCimu t L. qmpu uqmu oq{!: UGhpwctbzm t, np
tqbuqp uptnuwJpCi wzmwpw!JI! mCihCiw uwutlii Lt hbpubmti!JnpbG i.lJ.w!JtJ.P: liJCi
mbq tqbtnp t tliCip uptnuwJpG hJmpp hbnwguwG WJCitqpup hwpuwpwCip, npl! 
44wubgGp oqp pwi.lJ.wCigmU£! qwu wbfuwppm qwqp hbnwgntU[!: liJq Ci!Jwmw
nmuntl hJmpp hhnwguwfi funri.ntlwtipG hwpuwphgCimu bG up~nfi: 

4.bpqbmCiJw uptnUWJpG mwpnqmpJmGGhpG mfibCi uiwpq qwnmgtfwop: 
L).pwGg GtfwqwqmJCi owtfwm tqbmp t !Jwqup 80 u3

, tWJCintpJmG1:f mni.lJ.wCinq 
tnpw!Jmnpti 4P4Ciw4J1 LWJUillf}JntCipg Ill_ tqwqwu: ilptqbu !JwGnfi, np12wCi uho t 
UPlilUWJpCi UlWPil!J.Illf)JWU uwqb.phul!, WJGpwCi pwpap t uJ1tnup qnpmutnl! Lt 
t.J.wm t qpw npw!JI!: 

UptnuwguwG ouimptiwt {!Cipwgpp hwuwp mwpnqmpJmfiu tqhmp t L9tl.P 2-
3 opmu: "1whwCi2tJ.mu t Ciwt... wtqwhntJ.hL uJ1tnuwgtJ.nri. qhpti mni.lJ.wfimu, npntl.
hbmL. tJ.bpqhmCiJw mwpnqmpJmCiCibpntu ubi.lJ.wqwCi qwCiqtlwontl hmupp 
fumwgmU{! pwtJ.wpwp it: UJ11nuwgtln!J. qwGqtfwO{! tqbmp t LWtl uwfipwgtJ.P, 
hw!Jwnw4 qbtqpmu hCiwpwtfnp it wuiwhntJ.hL uiwhwu2tJ.nri. wumpowfip mn
tp.tu(imu: ilppwCi funCiwtJ. t hntUpj!, WJCipwG LWtl tqbtnp t uwGpwgtJ.P WJfi: 

OctwCiqw4 tnWPll!J.ntpJmCiCibp{! (uJ1tnuwJJ1Ci LWJCiw!JmJm) Ciwfuwtqwtn
pwmnmu bCi upwJG qwtqptnwt zpGntpJmGGhpti tqwqwup qhU}Ilmu: L).pwCip 
ibCi CiwfuwmbutJ.mu bpqwpwmt... oqmwqnpMwG hwuwp, pwCip np qhpp npw-
41! qpwGgmu pwtJ.wpwp it, pu4 !JnpmutnCihpj! zwm bCi: lijqtqpup LWJGW!JntJ-
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tnbpj! tnhqwqpmu b(i wuswwpwi.lJ.wCig hnqwqmnpCibpmu Lt 2pwupwpCibptig 
8-10 u hbnwtJ.npmpJwCi i.J.pw, nptqbuqp qpwCip l_wqmnmtJ.bCi uJ1tnuwJJ1Ci hb
qm!JCibpntl: LwJGwqmJmbpp pwquwqp oqmwqnpauwCi qbtqpmu wGhpwctbzm 
t hwmwq{! pbtnnCiwtqwtnht, wtqwhntJ.hL uJ1tnUwJliCi hjntpp hhnwgntU{! Lt gwCi
!Jwtqwtnbt: 

Pntnp (hwm!Jwtqbu pbmnCib) uptnuwJpCi mwpnqntpJmCiCibpp hwmw!JI! Lt 
uiwmhp{! tqhmp t qwJmCi IPGbCi ppmGbpti Ciqwmuwup: IO"pmCibpli Lt w!J.bpp wq
qhgmpJntCil! Cit.J.wqmu t, hpb hwmwqp pbpmpJntCi{! 0,5-1,0° t : 4.bpqbmGJw 
mwpnqmpJmCifibpmu WJ11 pbpmpJntCil! tqbmp t ntl}!J.tfwo tliCip I}tuiti hh!J.mqw
mwp bpqwJCiwqp wnwCig12{!, pu4 wzmwpwqGbpmu' qbuiJ'i up~nG{!: PbmnCiw
uiwm tnwpn!J.Illf)JntCiCibpmu pb hwmw!Jl!, pb tqwtnbpl! wCihpwctbzm t ow<)qbt 
0,1-0,2 uu hwummpJwUp ppmmuntl qwu uppbmJ14 fiJmpbpmJ., 1nnpw!Jwml_m-
4ntJ., tuin12uJ1qwjpCi OJntpmJ. Lt WJtfi: CTwoqmJ}}p tJ.CiwutJ.wopCibp{! mwpn!J.mp
JntCiCibpp JntpwpwCiijmp oqmwqnpomupg wnw2 Ciwtuwuibu L11bmp t tJ.bpwg
tlbCi: Uu~WLUlWtqWtn hwmw41! uiwzmtqwfipl_ zbpmntl owo!Jhtm qwppp iP 
qqmu: Ubqmuwgfinq Cijntpbp{! il1!htni;1 t tqwpmfiwqbCi uintli12tnppqwJpCi pp~b
CiJ'ltCibp Lt WJL tmop~ CiJmpbp, npntJ.hbmL. qpwfip wCigCimu bu qhpp, pu!J WJCim
hbmt...' qwpp Lt uup ub2: lijqtqpup uptp1.2Cihpj! uCiCiqp hwuwp tqptnwCip l_bCi: 

<l>WJtnJW uptnUwJtiCi mwpn!J.Illf!JntfiCihpp tptiqCib.pCi m i.lJ.npwqGbp{! tqhm12 t 
!JwmwptJ.bG pwpap ozqpmmpJwup: L).pupg tqwmbp{! uitm1.2 t uiwzmuiwCitJ.wo 
tliCibCi 2Pli Cibppwi.lJ.wCigmupg: -Uwfu1.2wG L9Cihm' i.lJ.wJtnJw mwpnqmpJmCiCibp{! 
uitm12 t ummqtJ.bfi t... uiwmbppfi hwJmfiwpb.ptJ.wo otrwhPI! i.lJ.wqtJ.hfi: 

ubpqwjntUU pwnwubgtJ.wb qwCiqtJ.wopg tqwmpwummu bfi qtwCiwi.lJ.w
pbptJ.wo !Jhp (ubCiwct): liJll llhui1.2mu qwCiqtJ.wo{! i.lJ.wpwptJ.mu t hwmm!J uwuw
intl Lt ubqmuwgtJ.mU tqntlitfllitbCiWJpfi f}W!J.WUflntJ.: liwCiwl_ qwfiqtJ.womu l_np 
GJmpp tqwpmCiw!JmpJntG{! tqbmp t qwqup 35-40 %, pu4 qwCiqtlwop fumwg
uwCi wumpowCil! uitmp t zwm pwpap tliCifl: lJwuttJ.wo qtwCil! hp!Jm ctwutlw uu
pwg1.2mu uitmp t i.lJ.wpwptJ.P uintlitPJ'ltbCiwJpG flW!J.WCiJmtJ.: QCiq npmu, WJG 
tqhtnp t WJUj.2WU aqtJ.P, nptqbuqp wnCitJ.wqfi 4P4Ciw4J1 l_WLPiltl i.lJ.n1.2pwCiw: liJI}
uitmti i.lJ.wpbpCibp{! tqwhtJ.mu bG hwmntJ.: <l>wpbpwtfnpmupg hbmn qpwG1.2 
uwCipwqCipCi tqhmp t ummqtJ.hCi, tJ.Ciwutlwo1.2fihp{! tJ.bpwgtfhCi, npuituqp qwuhg
tl.P wofuwppm qwqp wpmwhOUj.2{! Lt ol}fl Cibppwi.lJ.wCigntU{!, pCii{! !Jpwgwnti qb
pp LPl_Wgntli{!: Unwtl.bL Gtqwmwqwhwpuwp t qtwGfibp{! i.lJ.wpwphL wGuJ12w
tqhu tqwhtqwCiuwCi mhqmu, 1.2wuti np WJll llhl1!PntU hwp4 ill tliGp qpwGp mb-
ri.wi.lJ.ntubt: . 
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6.5. 4.bpqblllGJw upLnUWJpG 
lllW(lnl'l.nLPJnLGGbph 6w64mli[! 

'-lbpqbmGJw uti1nuwJtiG mwpnqmpJmGGbp{! b"wb-4htm hwuwp htiuGw4w
Gmu oqmwqnpb"il_mu t Ujnllitpti1bGwJtiG pw11wGpn: '-lhp2tiGu J:!GUlpbL[iu wG
hpwctb2Ul t m2wqpmpJntG qwpaGbt wupmpJwG, nqmpwuwGm2wl.J.wqmJG ow

nwqwjpGhpti h qwqwpwt}lwGgbL[impJwG G4w111uwup 4wJmGmpJwG tlJiw : 

f~qwGpti hwummpJill~I! UjbUlp t UiGti 0,15-0,20 uu, UjWU1ntJ.btm wupntpjnt
G{! nl 11jw4wu 17 L./uu , wnwaqw4wGmpJmG£!' utiGih 400 %: 0-ptJ.waGti pw

t}lwGgb!PmpJmGn illjbmp t qbpwqwGgti 250 uu3/u2 gmgwGti2£!: ITln!PtP!ltbGw
JtiG pwqwGp{! UjbUlp t mGbGw GwL. pwLJ.wpwp lJ.wJmfimpJmG ppmGbpp G4wui
uwup: 

Untl.npwpwp oquiwqnpaqmu t U11jti111w4 4wu uL.. pwqwGp: Uh pwqwGpp 

UlwlJ. qwGqtl.wap LJ.bptiG 2hpUlG mctbq UlwpwGmu t, pGrn uw4wJG 4hpp npwlJ.ti 
tl.wUlwguwG Ujwuiown iP qwnGmu: fauiqwfip{! uL..wgGbtm hwuwp 4wpbUi t 
oqUlwqnpabt ump: '1-w t4ntnqpw11jbu wt.[blli wGL[Gwu t, pwG UlpmwGp opup
qp 4wu gpG4ti GbplJ.hpn: 

'-lbpqbmGJw up1nuwJtiG mwpnqmpJntGGbp{! b"wa4htm qbUjpmu pwqwGp{!, 
nrn2wu hGwpwtlnp t, 4pllj UjblllI2 t hUJl{tl UJWlllbppG L.. up tfin12p 4wtul{!1: ~wp-
4wLJ.np t WJG ubqub1 nphpgb aw Gp ppntl., npUjbuqp pwgwnt.[bG qwGqtJ.wati up-
1nuwguwG {!Gpwgpmu wnw2wgnq qwmwp4mpJmGGbp{!: UJq Glljwuiw4ntl. 
oqUlwqnpamu bG Gwh UjW2UllljWfij1l gwGgwt1.wGqw4Gbp, npnfip qbpa bG UjW
hmu pwqwGp[! wpUlwptiG tl.Gwut.[wapGbppg : 

0-wqwfip[! Li gwGgwtl.wGqw4Gbp{! ubqub1m hwuwp bqpbppG 11114.mu bG 
wil_wqntl. 194.wa Gbunfib UjWpl.J.bp: libG111pnGw4wG hwmtl.wamu 4wpbJli t qGbt 
wtl.mnubpbGwGbpp 1.J.wu Ulpwl.J.UlnpGbpp htiG wGLJ.wqnqbp' hb111ub1ntl., np11jbuqp 
pwqwGp{! itl.Gwu4_P, hw4wnw4 f}blljpmu t1.Gwut1.wa hwUltl.watig Gbppwt}lwG

gwa OIJI! 4hwGqbgfip up1nup qqwJli 4npmumGbpti: ~wp4wi.J.np t hpwctwptJ.ht 
pwqwGp{! qm.lwqpni.J. b"wa4htm mwppbpw4pg, pwGp np qpwGmu 4wpnq hG 
hwJmGtl.ht ll4Ghp L. wnGhmGbp, npnGp 44.GwubG pwqwGpJ:!: fchuqwGpj1 fimJ
Gpu4 wGG2wG tl.GwuqwampJntG{! Ujhuip t t}lw4ht unufiail_wa ctwlljwqbGnil_: 
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6.6. UGUfl.WUjnLpb(lp 4npmulllub(l[! 
uplnuw9Liwu ctwliwuw4 

Up1nuj1 UjwuipwuUluwG {!Gpwgpmu uGGqwfiJmphpp 4npmumfihp{! ul.J.nu
il_mu bG qbnL.u 11w2mpg L. ubaw11jbu 4wtui.J.wa hfi ltbpj1 UlbuwlJ.pg, hwil_w pm1 
uibtuGp4wJpg, bqwfiwqwjpG UjWJUWfifibppg, pu4 ubfiwct UJWUlpwu111b1m qbUJ
pmu' Gwlt pwnwuhguwG UllulqmpJmGpg, J1GiI! UjWJuwGwqnptl.wa t pmuw4wfi 
~hpubGuiGhpp qnpamfibmpJwllp: 

1Tlhm12 t hw2tlJ1 wnGh[., np qw2uinuI pwphfiUJWUUl UjillJUwfillbpmu ljwllwi 

4hpp iilP Ujntpp 4npntUlll{! qwqumu t 2-6 %, upfi.>nbn Il,)_ UUjWUUlWtlnp UJWJ
uwGGhpmu' upG[L. 10 % L.. wqhJli: '1-w2mwJtiG UJWJUwGGbpmu bqtiUJuiwgnph
Gti qwGqqwap ljnpmu111Ghpp PillJlWlllphtli uwhuwfi{! upGl u 3 % t , tiul.J. 6w4Gqb
fJ.fl t}lpbp[lul! ' u{lG[h 20 %: 

IuunpuwG {!fipwgpmu 4npmumGbpI! UJWJUwfiwtlnpil_wa bG pmuwl.J.wG 
P2P2fihp[l ufiwgnpqwJ[lfi Zfilwnmpjwup, uGGqwfiJntpbp!i wwppw1mauwup h 
up1nuwJpG qwfiqtl.wapg hjntpp wplilwqwwuwup: Cum uti1nuti npw4ti' lnp 
GJmp[l ljnpmumGbp{! 4wpnq hG hwufiht 5-20 %: IuunpuwG J!Gpwgpmu wG-
2wUlt1.mu t qqwtli 12wfiw4ntpjwUp watuwaGp hpl.J.opupq, npp awtl.wlJ! ltwpnq t 
U1WUGWUJWU1fl4 wGqwu qbpwqwGgb1 up1nup qwfiqtl.wOJ!: UptnUJ! awaljbUiu 

hwpljwtl.np t uuibqab1 watuwppm qwqp wil_h19nt4I! hbnwgfibtm UJWJUwGGbp: 
'.:>np GJmpti wqh1wguwGJ:! qmq{!Gpwg up1nuwJpG hmupmu Gqwqmu t tuun
pmupg wnw2wgnq qwqhpp 12wGwlj{!: 

<!,wuimlj G2wGw4mpJmG mGbG u[l1nuw3pG hJmphpti hb111 ufiuqwGJmpbpp 
ljnpmumGhp{!, npnGg lilll.}1£! npn2t1.nu.l t up1nuwJpfi qwGqtl.wamu lnp GJmpp 
UJWpmfiw4mpJwup: ~Jmpp hh111 wnw2[lG hbpp!ifi it1.wgt1.mu L. hbnwgtJ.mu bG 
hbzm 1ibpubfimwgl/_nq watuw2pbp{!, hwG12wJ{lfi GJmpbp{! L. lJlimwupGGbp{!, pu
l l! twltmnpwljmbppwGbp[lG qpljmu t uGGqwpwp ut12wtJ.wJppg: Pwgp WJT}' 
ubb"wfimu t tunfiwtl qwfiqtl.wamu wGgwGljwUi tuunpuwG npuq{!: Uti1nuwguwG 
{!Gpwgpmu pwpap tunGwtl.mpJwllp hmupp lnp GJmpp ljnpmumGbp{! qwpnq 
b(i hwuGbt 10 %, uj1Gmbn Gnpuw1 tunGwtjmpjwfi (70 %) qbUJpntu WJI}UjpUp 1.J.n
pmumfihp{! qnpb"Gwljwfimu pwgwnt.1.mu bfi: 

ITlwhUjwGuwG {!fipwgpmu mwpnqmpJmGGbpmu uti1nup uwljbpbupg L. 

u1wmhppfi li.ullllI\ hwmtJ.wO-Gbppg Gl.J.wmtl.mu bu 1.J.bpp 1.J.npmumfihp' pnppnup 
mbupntl.: flppwG hbpuhUlpq t awal.J.tl.wa lllWPilll.lllf)JntU[!, WjGpw(i GL/_wqmu bu 
ljnpmumGhpI!: '1-pwfip 1.J.wtutl.wa hG mwpnqnt(1JWG uiwmhpp uwljbphuflg L.. 

WJ11 hwmtJ.wafibpmu qwGqtJ.wap mnt}lwGt.1.wampJmGpg, flui uibu GwL. ufl1nufl 
awaljuw(i npwl.J.pg: 4.hpqbmGJw UpLilUWJpU mwpnqntpjwG qbppG UwlJ.bpbuI! 
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4wtui.J.wa t ru1w pwp6pmpJmlipg: Bwliqwgwa mbuwqp mwpnqmpJwli qwliq
i.J.wap pwp6pntpjntli{! UihUll! t tlilip 2 ubmppg n~ ll!Wl}wu: liWUIPUlWt uptnuw
Jpli mwpnqmpJmlilibpmu ~np liJntpp qnpmumlihp{! 5 %-pg pp~ bli, upli~qbn up
tnuwJpli tWJliwltmJmbpmu qpwli11 ltwpnq bli hwuGbt wi.J.btli 11wG 25 % (wq.21 ): 

Uiumuwq 21 
Uftznuft 2np UJmpft ljnpnwcnu/ipu f!Um mwJ111Ilmp1wu m/iuwljft 

<l>n11p LWJfiwqntJU1 
uta twJfiw4mJm 
4WUIPU1WL tlJ.npp mwpnqmpJmfi' wnwfig 
awaqp 
ltwUipmwt uba mwpnqmpJmfi' wnwlig 
awal.jp 
Uptnuwhnp' ll!IltPlPPthfiwJpfi pwqwGpw
awal.jni.J. 
UptnuwJpfi tlJ.npp wzuiwpwl.j' wnwGg awa
qp 
UptnUWJpfi uba wzuiwpwq' wnwlig awaqp 
<!,b ubm u nuw fi w mw w 

25-35 

20-25 

15-20 

15-20 

10-15 
4-12 

'o/o 

f!wgi.J.wa uptnuwJpfi uiwpnqmpJntfifibpmu tuunpwufil.jbpp L. pnppnuw
ulil.jbpp qbliuwqnpamfibmpJwfi hbmL.wlipni.J. {!fipwfimu t bp4pnpqwJpfi tuun
pmu, L. mbajl t mfibfimu ufifiqwfiJmpbpp ltnpmum: liJull!bu' bpl.jpnpqwJpli pli
mbfiupi.J. tuunpuwfi flbll!plllU ~Op Ujntpp WUbliopJW qnpntumfibp{! qwpnq hfi 
hwufibt 2,5 %: 

6.7. 1Jmf:)p wG2wl.I1nul[! upLnuwgllwG 
ctwllwGw4 

libpp utitnuwguwli ctwuwfiwl.j p2ti2litpp pwrnwJuwfi L. tuunpuwfi {!fi
pwg11mu wfi2wmi.J.mu t uptnuwhJntp (wq. 22), npti 11wliw4I! 4wtui.J.wa t uptn
uwgi.J.nq qwfiqi.J.wap ~np fiJmpp UIWpmGwqmpJmGtig L. uptnuwguwG plimJptig: 
bpb ~np UJntpli UIWPntfiwqntpjntG{! 30 %-tig pwp6p t, uptnuwhjntpli qnJwgm
U{! qnpaliwqwGmu qwqwpmu t : Uni.J.npwpwp uptnuwguwG wnw2tiG 10 opb
ppfi wG2wuii.J.mu t wupnq2 uptriuwhJmpti 2/3-{!, {!liq npmu, 1/3-t!' wnw2pfi b
pb11 opi.J.w J:!fipwgpmu: liJfi qbpwuibuwqfibpmu, npnGgmu ~np UJntpp UIWPnt
fiwqmpJntG{! 25 %-pg UIWl}wu t, wnw2pfi 10 opbppfi wfi2wmi.J.mu t wupnq2 
uptnuwhjntpp 80 %-{!: · 
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Uiumuwq 22 
Uftznuwh1mpft pftuftwljwu ljwqlfp 

Bmgwfipzfibp{! <llwpmfiwltntpJntfi{!, q/t 

::;>np liJmp 30-100 

Opqwliwqwfi fiJmpbp 20-85 

QpwtntJb" watuw~Jpbp 3-40 
liwpfiwppm 50-30 

.f!wgwtuwppm 50-15 

liwpwqwppm 0-15 

UUippm 3-6 

tiwwmu 0,3-0,5 

1mu~np 0,4-0,6 
tiwi_gpmu 0,2-3,0 

Cfiqhwfimp wqnm 0,1-2,00 

NH3 -wqnm 0,1-2,0 

N03 -wqnm 0-0,2 

pH 3,8-5,5 

ra-ti 1Tl5, q 02 I L* 50-100 

*ffJptfwOlift 1.jbtiuwpwfiwl.jwfi UJWhwfip[! 5 optfw [!fipwgpnu.f: 

UptnuwhJmpp hbm ti.J.wgwhwfii.J.mu L. hbnwgi.J.mu bfi qqwtli pwfiwqmp
Jwilp uliliqwliJmpbp, mump wlihpwctbzm t ltwlilubt hJmpwqwmntU{!: Uptn
uwhjntpp ll!Wpwpmwgfinq hwmqntpJWfi UIWU1clwnni.J. uwl.jbpbuwjpfi 2pwu
pwpfibpfi wpwq awal.ji.J.mu bfi pmuw4wfintpJWUp, p(i~(i PP hbpppfi fii.J.wqhg
Cimu t 2pmu ppi.J.wafip UiwpmfiwqmpJntfi{! L. qwnfimu 6ltfibpp wfiquwfi UIWU1-
6wn: q.pmlimwJpfi 2ptppfi tuwnfii.J.buu qbUI11mu mbqp t mfibfimu tuubtm 2PP 
wqmnmmu: I}.pwfipg tumuwtlJ.btm hwuwp wlihpwctbzui t uptnuwJpfi hJillPI! 
ltmmwltbt hwmmlt wupwpmu tiwu qnuwqpwhhqml.jp hwi.J.wpp~mu: 

UptnuwhJntpp hwi.J.w11p~p awi.J.wm npnzbtliu Uihmp t liqwmp mfibfiwL np 
25 %-pg UIWl}wu ~np fiJmp UIWpmliwqnq ubfiwctp L. hqpUimwgnpbfip uptnup 
hwuwp WJli Uihtnl! t qwqup uptnuwJpfi mwpnqmpJwfi awi.J.wtli 3 %-{!: 

.t!,fiwpwi.J.np t fiwL. uptnuhJntPI! l.jmmwlJhL qnuwqpwhbqml.jp hwi.J.wpp~mu, 
uwqwJfi qw w 4wpbtli qwmwpbt ~bpUwJp mwqni.J. wfigfinq qnuwqpwmwp 
tunqni.J.wltp up2ngni.J., 12wliti np WJfl qbUIJ;lntU tuunpuwfi ppmfibpp wqqhgmp
JWUp oq t wpmwqwmi.J.mu uba 11wfiwqntf}JWUp mhw<l hnm ntlibgnq aaupw-
2pwapG: 

Ufi2wmi.J.nq uptnuwhJntpp 11wfiwq{! mqqwqp tiwtui.J.wa t qwfiqi.J.wati ut2 
bqwa 2PP ll!wpmfiwlJ.ntpJntfipg (wq. 23): 
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Urumuwq 23 
U6pwmlfmz uft1nuwh1mpft pw[Jwljp uft1nuwglfmz qw6qlfwmmf 

pp]l mwppbp UJWpm6wljmp1w6 l)bUJj!mlf 

Up1nuwgtJ.n11 qwGqtJ.wamu 2PP 
BmgwGpzGbpI! UJ.WpntGwlJntpjntGI!, % 

90 85 80 75 70 

UwtJ.w1wJpG qwGqtJ.wb-J!, q/u3 900 800 700 600 500 

~Jmpp twI!, tfu 3 725 400 200 75 0 

IunGwtJ. qwGqtJ.wb-J! up1nuwglib1Pu wli2wmtJ.nrt up1nuwhjntpp pwGw-
4I!, hbmL.wpwp GwL_ uGGI}WGJntpbpp lJnpntUlllI!, lJwpbtP t GtJ.wqbgGbt uwG
pwgtJ.wa aqnm fuwnGbtnt up2ngntJ.: bpb up1nuwgtJ.nq qwliqtJ.wamu lnp GJnt
pp UJ.WpntGwlJntpjntGI! 20 % t, WUJ.W lJwGwl qwGqtJ.wap L_ aqnmti hwpwpb
pwlJgntpjntGI! UJ.bmp t lJwquti 5: 1: 

6.8. Lpwgmgp~ utiLnuwgnul 

bpb wGhpwctbzmmpJmli t wnw2wGmu pwgb1 up1nuwJpli mwpnqmpJntGI! 
tpwgmgp~ qwGqtJ.wa wtJ.b1wgGb1m hwuwp, WUJ.W hwplJwtJ.np t hwztJ.P wnGbt 
up pwGti wnwGoGwhwmlJmpJntGGbp: ~wgbttiu uti1nuwJtili qwGqtJ.wcrti ub2 
GbppwipwGgmu t pptJ.wcrtiu L. wnw2wgGmu wGgwGlJwiP UJ.pngbulibp: fctptJ.w
apGI! GUJ.wummu t wGgwlilJwtP utilJpn.'.PtnpWJP wlJmtitJ.wguwliI! L_ qnjwgwa 
lJwpGwpptJ.P mwppw1mauwGI!: liUJ.wlJwnmgnqwlJwG UJ.pngbu!ibpI! I}WGI}Wfl 
bG I!GpwGmu, bpb uti1nuwjpG qwGqtJ.wb-I! pwtJ.wlJwliwlwtli mnipwGtJ.wa t L. uti-
1nuwgmuG wtJ.wpmtJ.bt t: IuunpuwG qtluwtJ.np ipnqmu, WJupGpG' hbpubmplJn
pbG awalJbtnt wnw2pG zwpwptJ.w f!Gpwgpmu, W lJwpb1P up1nuwJpG mwpn
qntpJntGI! pwgbi: lpwgmgl"tl up1nuwgmuI! UJ.bmp t lJwmwptJ.P zwm wpwq, np
UJ.buqp wnwtJ.b1wqmJliu GtJ.wqbgtJ.P pptJ.waGp umm12I!: 

lpwgmgpl.up1nuwguwG hwuwp wlihpwctbzm t oqmwqnpcrbt wtJ.biP pwG 
30 % lnp liJmp UJ.WpmGwlJnrt hmup: liJI}UJ.pup lJbpI! hJmp w wG2wmmu: bpb 
igtJ.mu t funGwtJ. lJbp, WUJ.W hJmpti wli2wmuwli hbmL.wGpntJ. up1nup umnptiG 
zbpmbppg itJ.wgwhwGtJ.mu bG tuunpmutig qnjwgwa ppmGbpI!: .:!,bGg WJI} 

Jun6wlf hwgwhwwftljft UJWhwml}wgnuff! 97 

UJ.Wm6wnrn.j_ t1 tpwgmgpl up1nuwguwG hwuwp UJ.pmwGp lbG h1wbmlm L. zw
pwpp 6wlJGI}baj1 ippbpI!: ti1numppI}pwGbpI! ulJumu bG mwppw1mab1 ou1wG L. 
UJ.pnmbpGI! L_ lJwpwqwppm qnjwgGbt WJG ctwuwGwlJ, bpp pH-p ubantpjntGG 
wtJ.btwGmu t, WJupGpG' bpp pptJ.mpJntGI! GtJ.wqmu t: ~w6wlu up1nup uwlJbpb
UI! gnqmu bG UJ.PDUJ.pnGwpptJ.ntl (1 J_/u 2

), npUJ.buqp lJwGtutJ.P up1nuwJpG qwGq
tJ.wap npwlJp tJ.wmwgmuI!: 

6.9. tunuwLt hwgwhwLnti4ti 
LL1Whw6nJwgnul[! 

~w6wlu bqwGwlJwJpG UJ.WJuwGGbpp pbpmuntJ. hwplJw'lPtJ.wa bG iPGmu 
hwgwhwmplJp phPPI! hwtJ.wpb1, bpp 'lPW funGwtJ.mpJntGI! qbpwqwGgmu t 
16 %: liJ'lUJ.Jiup funGwtJ.ntpjntGI! pwtJ.wpwp t pnppnuwuGlJbpp qwpqwguwG L. 
uplJnmnpupGGbpp (uGlJwpntJGbp) qnJwguwG hwuwp, npnGp pwgwuwpwp bG 
wGI}pWI}WnGmu lJbGI}wGpGbpp upbpwmtJ.mpJwG L. wnn112mpJwG tJ.pw: ~wgw
hwmplJp Gnpuw1 UJ.WhUJ.wGuwG hwuwp UJ.WhwG2tJ.mu t, npUJ.buqp 'lPW tunGw
tJ.mpJntGI! 14 %-pg gwap iPGp, pulJ Jntajl pwpop UJ.WpmGwlJmpJwup hwmplJ
Gbpp I}bUJ.pntu' 10 %: Dtump, WJG UJ.bmp t lnpwgtJ.P lJwu uwnbgtJ.P: DpUJ.bu 
wJmGmpwGpwJpG mwppbpwlJ' lJwpbiP t 4ppwnb1 ppupwlJwG UJ.WhUJ.wGuwG 
bqwGwlJI!, npp I}bUJ.pmu hwmplJwJpG qwGqtJ.wapG tuwnGtJ.mu bG hwmmlJ hw
tJ.b1muGbp, npnGp lJwubgGmu bG uwGptGbpp qnpamGbntpJntGI! L_ funGwtJ. hw
gwhwmplJwJpG qwGqtJ.wap tlilwgmuI!: 

~wgwhwmplJI! unpmG tJ.P6wlJmu wupwpbiPu wGhpwctbzm t tumuwtlibt 
funGwtJ.wgmupg: liJG lUJ.bmp t 194.P wGup2wUJ.bu pbmnGp tJ.pw, pwGp np tJ.bp-
2pGu funGwtJ.wcrma t, L. wGmzwI}pntpJwG I}bUJ.pmu hwgwhwmplJp umnppG 
zbpmbpI! lJwpnq bG tunGwtJ.wGwr bpb UJ.WhbumwpwGI! qmplJ t OI}WtPDluPl 
hwpuwpwGpGbppg, WUJ.W hwgwilwmplJp zbpmp pwpopntpjntGI! 1 ubmppg 
wtJ.btti lUJ.bmp t 1PGp: 

bpb UJ.WhUJ.wGtJ.nrt hwgwhwu j1lJp tunGwtJ.mpJntGI! 16 %-pg pwpop t, pulJ 
zbpmp pwpopntpjntGI!' 1 ubmp, WUJ.W uwGptwpwGwlJwG wlJmpt/mpJDLUI! 
wtJ.btwGmu t, L. qnJwGmu bG uplJnmnpupGGbp: liJ'l bpL.ntJPGbpJ! mbajl bu m
GbGmu GwL. WJG I}bUJ.pmu, bpb hwgwhwmplJp tunGwtJ.mpJntGI! 16 %-pg gwap 
t, uwlJwJG zbpmp pwpopntpJntGI! qbpwqwGgmu t 1 ubmpI!: liJ'l I}bUJ.pntu 
uplJpn.'.P1npwJp wlJmptJ.wguwGI! GUJ.wummu t tlinfuwGwlJwJpG UJ.pngbuGbpp {!G
pwgpmu wG2wmtJ.wa 2mpI!: Cbpmp pwpopmpJwG UJ.Wm6wnntJ. qntnpzpwgm
UI! I}cttJ.wpwGmu t, pGlI! pwpbGUJ.WUlll UJ.WJUWGGbp t umbqamu uwGptGbpp 
qwpqwguwG hwuwp: 
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<!,wgwhwmtili.'1 Gnru.lwl JunGunjmpJWU qhUJ12mu (16 %-'1g gwbp) UUJ.W
mwl\whwJlUWJl t UJWhbumwtJ.nJlbLmg hbum wnw2'1G opbp}1G qwGqtJ.wb[! uw
nbgGbt, npnlj_hbmL. GmJGtiulJ. nl pwpop JunGwljmpJwG qbUJ.12mu hGwpwtJ.np t 
mw12wgmu: Uwnbgmil[! hGwpwtlnpmpjntG t mwLtiu npnz iWtlintJ. l\wubgGhL 
2tpuwmn}1owGti pwpopwgmu[! L. qpwGntl tiul\ ljwGJuhL uGGqwGJmpbpp mw11-
J1WLntbmu(!: UJq GUJ.wmwljntJ. oqmwqnpbmu bu oqwt.PnJutii uwp12wtlnpmuGbp 
ljwu mrp1w4}1 pwhntl. JuwnGmu bu qwGqtJ.wb[!: 

UubGwhmuwLti ubpnq[! hwmmq uwp12wlJ.npmunlj_ hwgwhwmtititi qwGq
lj_wil[! inpwgGhLG t L. JunGwtJ.mpJntG[! 14 % hwugGbtD, '1Gi'1 hwuwp uzwti.tJ.wa 
bG UJ.wppbpwljwG L. wG[!Gqhwm lnpwguwG mbJuGn1nqpwubp: .:!,wgwhwm}14}1 
inpwguwu [!Gpwg12mu 2hpuwumtiowul! iUJ.bmJ2 t qbpwqwGgti 60°C, hwljw
nwl.J UJ.wpwqwJmU 4.GtJ.wq}1 uGGqwGJmpbp}1, hwml.JwUJ.bu UJ.pnmb}1G}1 uwpub
LtimpJmG[!: flpUJ.bu 2tpuwl.Jpp inpwgGnq uwp12wtJ.npmuGbpmu oqmwqnpbmu 
tu mw12 oq, npti 2t11uwumpowG[! ljwpnq t hwuGhL 400-900°C: "lwhwG2lJ.mu t, 
npUJ.buq}1 WJllUJPUP uwp12wtJ.npn1uGbpmu hwgwhwmti4wJ'1G qwGqlj_wb[! 
JuwnGtJ.'1 : Pwjg 12wGti nr WJI} UJ.WhwG2Gtpti ljwmwpntU[! qcttJ.wp tipwqnpbblti 
t, mum}1 Gzlj_wa tnbJuGnlnq}1wG qnpaGwljwGmu hwqtJ.wqhUJ. t lj}1pwntJ.mu: Un
tlnpwpwp oqmwqnpbmu hG inpwgGnq uwp12wtJ.npmuGhp' 80°C mw12 oqnlj_, 
npnGg wnwlJ.htntPJmGG WJG t, np qwp'112 i4W qwGqtJ.wbG wG[!Gqhwm JuwnGhF 
Uju qhUJ.12IllU qwGqlj_wiJ}1 mw12wgmu[! qwGqwq t [!GpwGmu (wq. 24): 

liitJmuwlj 24 
<.wgwhwmftljft ;npwgtfwu IJbllJJlmtf pfiptfwumftowuft 

PnlJ[WUJfl/it.ft tf/ibntpjmU!J, °C 

::>npwguwG mbJuCinLnqpwCi 
pwctGwtJ.np ljwu 

ljnCitlbJbpwJpG zmnmtJ.'11.j SGmhuwljwCi ljnCilJ.bJbpwJtiG 
CizwGwljmpJmGJ:! lnpwgmg'1i' 

ubJuwGtiqunlj_ ljwu 

wnwGg zmnmtltili 
zp2wGwnwljwu 

uttuwGhaun inpwgmgpi 

Ubpuwgm L. qwph-
2PP qwp}1 
{btmGwljmpJwG 
UJ.WhUJ.UIUillll) 40-50 45-55 
8npbG (UJ.wpbGwJ'1Ci 
hwg whwmpl.i) 50-60 55-65 
IuwpwjpG 

55-65 70-80 
hwawhwmhl.J 
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<,wowJu qwzm'1g umm12 wptJ.nq hwgwhwm'14I! hGwpwtJ.np it lnpwgGbt 
2-3 optJ.w [!Gpwg12mu: UJq qhUJ.12mu wGhpwctbzm t 4}1pwnht pbp12}1 uwnbgmu 
4wu UWil[! oqwt.PnJumpjmG: '1-pwGntJ. 1.JwubgtJ.mU t uwGptwpwGwljwG tPiUJ
gmU[!: fchupu hwgwhwmpljmu JunGwtJ.mpJmG[! iUJ.bm12 t qbpwqwGgp 20 %: 
<,wgwhwm}14'1 18 % JunGwlj_mpjwG L. qpw zbpm}1 175 uu pwpopmpJWU qhUJ.
J2IllU UJ.bm12 t 1 u3 hwgwhwm}14'1 hwztJ.ntJ. uqtJ.ti 30 il

3
/ct oq, tiuti 18-20 % Jun

Gwlj_mpJwG L. zbpmp 50 uu pwpopmpjwG qbUJ.12mu' 70 u
3
/ct: 'l-pwG}1g pwpop 

JunGwtJ.mpjwUp hwgwhwmpl.J[! hGwpwtJ.np it hmuwtJ1npbG UJ.WhUJ.wGhL GmJ
G}1uq oqti uwmmgmuG wlJ.hLwgGbtm qbUJ.12mu: 

0-pmGbpp hwtlhLntU[! uUJwGmu tiwu UJ.WuptJ.wgGmu t hwgwhwmpqp 
tWW bqwb uwGptGhp[!: '1-pw 1.Jwpltnp GwJuWUJ.WJUWU{! hwgwhwmpqp hbm 
ppmGbp'1 hnunqbG JuwnGmp@ UJ.wmpwummuG t: UJI}UJ.tiuti uzwqmuG UlUJ.Ul
hnlj_mu t hwgwhwmti4.'1 h}1qpbGtiti npwtil!: <,wm4wUJ.bu uba mwpwamu t 
umwghL UJ.PilUJ.'1nGwpptJ.'1 lJ.tipwnmU[!: UJI} pptJ.'1 bwJuuti GnpuwG qwJulj_wiJ t 
hwgwhwm'14'1 JunGwlj_mpJmG}1g L. qpw UJ.WhUJ.wGuwG tnlinqmpJmG}1g (wq. 
25): <,wgwhwm'14P UJ.WhbumGbp[! UJ.bm12 t ilzwqtJ.bG hwljw12wJ12WJPl UJ.wzm
UJWG'1i zbpmnlj_: "lpnUJ.tinGwpplJ.nlj_ UJ.Whwbnjwglj_wb hwgwhwmpqntl qwphlti 
t lthpwqphL pnLnP mbuwlJ.}1 lJ.bGqwG}1GhppG: '1-pw hwlJ.hLntU[! pwpopwgGmu t 
4tpti tGbpqbm'14 uGGqwpwpmpJntG[!: l.i:pwG I.inti.ti opqwGtiqumu UJPilUJpnGw
ppmG tJ.bpw(}tlmu t qum4nq}1: 

liitJmuwlj 25 

<_wgwhwmftljft UjwhWOn)Wgtfw{j hWUWfl WUhpwcffi2UJ UJPflU/fmUWppl/ft J!W
UW/j!J '!]UUJ JunuwlfmpjWU [, UJWhUJWUVWU m[,mzmp]WU, zig 

<,wgwhwm'14.'1 
<,wgwhwmtilj}1 UJ.WhUJ.W GuwG 

mLnqm~1mGp , wulm 
JunuwtlmpJmGJ:!, % uhGJL. l 1-3 4-6 7-12 

16 0,35 0,45 0,50 0,55 

18 0,40 0,50 0,55 0,65 

20 0,45 0,55 0,65 0,75 

22 0,50 0,65 0,75 0,85 

24 0,55 0,70 0,85 0,95 

26 0,60 0,80 0,95 1,05 

28 0,70 0,90 1,05 1,15 

30 0,80 1,00 1, 15 1,30 

<,wgwhwmplJ.'1 UJ.WhUJwGuwG hwuwp ljwpblti t oqmwqnpilbt GwL. UJ.pn
UJ.!mGwpptlP GwmppmuwqwG qwu qwtJ1muwqwG wqbp: '-lhp2pGGbpu pn
GwJpU t.PnJuwGwljmpJwG wpllJmG12mu tlbpwbtJ.mu bG iriflunglj_nq ppmGbpp, 
npnGJ2 tL CiUJWUmmu bu UJ.WhUJWUUwG{!: 
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bpb GwJuwmbmlmu t hwgwhwmfltiml 4bpw4rhL pwgwnwuibu npn6nq
GbpflG, wuiw wJG tiwrttli t uiwhuiwGbt tiom Gwmpflmufl 2PWJflG tmbmJPfl 
hwtl_bttiwup: liJIJ. Guiwmwtim.J. Junphmr11 t mptl_mu 1 g hwgwhwmfl411 hwz
tl_ntl_ oqmwqnpbbt IO 13,5- 4,0 %-wGng NaOH-p 1momw tiwu lg hwgwhwmfl-
4flG tiwpbtli t JuwnGbt uiwhwG2tln1112wGwtimpJwUp hwmpliwtl_nptl_wo NaOH 
L. wtl_btwgGbt 20 L 2mp: bplim 11tui12mu tL qwGqtl_worr uitm12 t twtl JuwnGbJ., 
nruituqp pn1np hwmfl4Gbp[! pp2tl_bG hflu12ntl_: lllwhuiwGuwG wnw2flG opbppG 
hwgwhwm[14fl 4mJtn[! uitm12 t tuwnGbJ., WJLWUibu tiwpnq bG qGqbp wnw2w
Gwr libpwtirttm hwuwp WJ'llll.flufl hwgwhwmfltirr UIP-mwGfl t uflwjG 10 op 
hbmn: 

bpb hwgwhwmfllj[! GwJuwmbutl_wo t uflwJG nrm6nq ljbGqwGflGbpfl hw
Uwp, wuiw WJG tiwpbtli t uiwhuiwGbt uflqwGjntpfl hwtl_b1uwup, np[! ljbliqwGfl
Cibpfl ljmpp~mu oqmwqnpotl_mu t uwGptwJflu uipnmb\l.Gfl uflGpbquwG hwuwp: 
lJpqwGJmpfl -1>bpubGmwJflG hpfl[lnLtiqfl zGnphPtl_ wG2wmtl_mu t wunGflwlj, np[! 
6Gzmu t pwlimbpflwGbpfl, JuunpwuGtibpfl L. pnppnuwuG4bpfl qnpomGbmpJm
G[!: lJpqwGJmpntl_ uzwljtl_wo hwgwhwmti4I! tinpgGmu t btmGwtimpJntG[! L. 
obn12 t pbpmu qbqGwqwp~GwqmJG bpwGq: UGtiwtu hwgwhwmflljp junGw
tl_mpJntGflg' ljwJmG wpIJ.JmG12 wuiwhntl_btm hwuwp 100 ljq hwztl_ntl_ wtl_b1wg
Gmu bG 2,25 4q ljb[1Wjj1G upqwGjntp: upqwGJmpj1 wpwq wqqbgmpjwG hw
uwp hwgwhwmJ14fl' 18 %-pg gwop tunGwtl_ntpjwG qbui12mu 1 g hwgwhwmfl-
4flG 4wpbtli t hwtl_btbL 0,5 tlimp 2mr: upqwGJmpntl_ uzwljt.J.wo hwgwhwmp4[! 
uitm12 t hbpubmpti t]1w4bJ., npuibuqfl qnJwgwo wunupwlj[! rnGqj1: liJ'l ubpn
IJ.llt.J. uzw4t.J.wo hwgwhwmfl4I! 4wpn11 t uiGqwGwt L. tinpgGbt unpmGmpJmGr:r 

20 %-pg nl uiwtiwu junGwt.J.mpJWUp hwgwhwmfl4I!, np[! pbptl_bt t wGufl-
2wuitu qwzmflg, ljwpbtli t ufltnuwgGbt: Uptnuwgmuflg wnw2 WJG lll pmJ
LWtnptl_mu uiwhbt 4gwG12Gbpp ub2 4wu qwztnwjpU uiwhbumwpwGGbpmu, 
npnt.J.hbmL. ljwp6 ctwuwGw4mu qpwGmu wpwq qwpqwGmu t up4pn-1>1npw' 
hwpmgbtntl wGgwGtiwtli tuunpmuGbp, puti tuunpwuG4bpfl 4bGuwqnpomGb
mpJwG w4mptJ.wguwG wpllJmGpmu mbqp bG mGbGmu uGGqtuGJmpbpp qqwtli 
4npmumGbp: 

l.Jwtu12wG ufltnuwgmurr' hwqwhwmfllj[! ljwpbtli t uwGp1ugGbt hwm[14w-
2WPIJ.P~ uwp12wtl_npuwup' oqmwl1npbbtntl 4 uu wGg12bpntl_ uwq: 25 %-pg gwop 
JunGwt.J.mpJwG 11tui12mu oqmwqnpomu bG upaw2wpqpz uwp12, flulj pwpop 
JunGwtl_mpJwG 11tui12mu' qpmGw4wJflCi wqwgGbp, npnGp u1bmp t mGbGwG 
ubo hwptl_wbwJflG met: IvnGwtl_ L. 2wpqwo hwgwhwmplj[! 4wpbLti t uiwhbt 
pGzuibu uptnuwhnpbpmu, WJGuibu ti wzmwpw4Gbpmu: '-lbpqbmGJw mwrn
'lntPJntGGbrmu hwgwhwmfllm uitm12 t mnt]1wGbt mpw4mnpnt.J.: Swpn'lnLPJnt
Ghp[! uihm12 t hhpuhmplj UiGbG: 

~wgwhwmfl4[1 uiwhuiwGmU[! hbpubmfllj wzmwpw4Ghpmu uiwhwG2mu t 
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uho owjuubp: flpuibu uiwhbumwpwG hw6wtu oqmwqnpomu bG uinquiwmpg 
uiwmpwumt.J.wo hhpubmp4 wzmwpw4Gbp mctb'lwgt.J.wb wphbumw4wG GJm
phpp wuiw4bpbtnt.J.: <!,wgwhwmp4}1 uiwhuiwGmuG [!GpwGmu t wotuwppm 
qwqp hwzll_PG, np[! qnJwGmu t pmuw4wG -1>bpubGmGhpj1 L. wbpnp uwGptGbpj1 
qnpomGbntpjwG WflllJntG12mu, j1Gzuibu GwL. Wjfl rrGpwgpmu qnjwgnq wGCizwG 
pwGw4mpJwUp 4wpGwppll_P zGnphtit.J.: <l>nt]1ntutlnq wpmwppG 2tpuwumj16w
Gp UIWJUwGGbpmu wotuwppnt qwqpg pwqtiwgwo uj12wtl_wjp[! uiwhuiwfibtnt 
hwuwp wlihpwctbzm t Gwtuwmbubt «2Gzwnw4wG uiwp4», np[! qpwqbgGmu t 
w2mwpw4j1 [!GqhwGmp bwt.J.wtli 10-15 %: <!,wgwhwml:i4I! qwmwp4hl'1u uitm12 
t hbmL.bt w2mwpw4mu wotuwppm qwqp uiwhuiwGuwG[!: 
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7.1. ~l:iCiUWIJ.IWhlJ.IW(nlwCi hwllw11 wCih11wdl:i2m 
tCil:iflq.'1WJP LL u-111nml:i'1Ci'1 utwhwCi5m 

7.2. ~wptt q.n1wgllwCi hwllwfl wCih11wdl:i2m tCil:iflq.'1wJ'1 
LL u.umml:i'1Ci'1 L1.1WhwCi5m 

7.3. tCil:i11q.ttw1'1 LL lllfl"Ull:i'1Ci'1 L1.1whwCi2n hqj1mp1wCi 
2112wCimll 

7 .4. ~pwCi ltntll:i11'1 lllwhwCi2n hwCiewJ'1Ci CiJmpl:if1'1 
Cillwmllwllp 

7.5. ~pwCi L1ntll:if1'1 lllwhwCi2n tlttmwll'1CiCil:ifl'1 
Cil.lwmllwllp 

7 .6. ~l:ifl'1 uutwnmlln 
7.7. lipwCi L1ntll:i11'1 lll:iflwJ!wdj1CiCil:i11'1 L1wqllmlln 
7.8. ~wpn n11L1.1l:iu L1ntll:i11'1' uCiCifl.WCiJmpl:iflntl 

wL1.1whm.[l[wlJmp1wCi !WlflwCi'12 
7.9. lintll:i11'1 utwhwCi2n 211'1 Cil.lwmllwllp 
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liwf)Ciwmm mwqwpwpmompJntCimu wprIJmfiwqhm wpmwqpmpJntG[! 

hfiwpwqnp t 4wpUWJpU UphpwmqntpjwCi pwpop uwljwpqwljp, uhpCiqp qwun
fiwtJ.np umwguwCi L. wfihpwcthzm pn(Ilp uCiuqwGJmphpntJ. l.jhuqwGpuhpp uiw
hwCi2Ci wuiwhnqnq nwgtinGwt ljhpwljpuwu qhuipmu: lmtJ.hpp uJuwL ljhpwlj
pntU[! hwGqbgCimu t upbpwmqmpJwfi p2bguwG[! L. pwpapwgCimu t hPtlwCi
qmpJmCiCibpp hCiwpwtlnp tlmwGq[!, hwml.jwuibu pwpopuphpwmm ljbuqwup
ubpp unm: 500 4q 4bGqwCip qwfiqt\.wbnt\. L. 4000 4q 4wpuwmqntpJWUp 4nt\.[! 
l.jwpp hbm wpmwqwmmu t ~np CiJmp, np[! unm 2,6 wuqwu qbpwqwugmu t 
opqwCipqup ~np UJntpp pwCiw4mpJntCi[!: 1 4q ljwpp qn1wguwCi hwuwp ljpontl 
uihmp t wfigup unm 400 L wpJntG: 

7.1. 4bUUWL4Whll!WLiliwu hwliwp wuhpwctt2ui t
ubpqpwjp li lllflmnttiuti lllwhwu2n 

4:f)wfi 4n4bpp tubpqpwJp uiwhwCi2£! ljbuuwuiwhuiwuuwu hwuwp, 
~4ptln11 L. n~ hqp ljntlhpp hwubuwmntpJwUp, 10-20 %-ntl wtlbJll t: liJ'l uiwhwu-
2£! tiwqumu t opwljwu 0,488 lfQ <l>t' 1 ljq 4:Q0·75 -p hwztlntl: .QwCip np l1bfiuw
uiwhuiwuuwfi L. 4wpp qnJwguwfi hwuwp oqmwqnpotln11 ct>t-p qnpowljpgub-
11[!, ljw]utlwo tfihpqpWJP jntpwgmupg, UlllJU oL.ntl h(i 1.pmpn]uqntU, WUjW WJ11 
4w]utlwbntf)Jntfi[! 4wpbJl1 t wpmwhwJmhL Lut hwuwljwpqmu: 

4:bfiuwuiwhuiwfiuwu uiwhwfi2 (lfQ lut opw4wu) == 0,239 (lfQ) · 4:Q 
(ljq)0,75: 

0,239 lfQ wpcthp[! umwgtlmu t 0,488 lfQ <l>t-u k1 qnpowljgml. pwquw
uiwm4hLnt up2ngn4, np[! 4hpwpwctup tubpqpwJp 75 % Jntpwguwu uw4wp
qw4p 11hUI12ntU 0,6 t : 

450-700 4q ljhuqwup qwuq4won4 \.jf)wfi ljnqhpp ljhuuwuiwhuiwuuwu hw
uwp wuhpwcthzm tfihpqpwj}l UjWhWU2[! fihp\.jwjwgt\.WO t WIJ.Jmuw4 26-mu: 

lilJ.jmuwq 26 
Y:pwu ljm/lipft ljliliuwUJwhUJwutfwu hwtfwp UJwhwu2lfmz Wlipqftwu 

450 
500 
550 
600 
650 
700 

lut, \JQ/o w wfi 
28,6 
31,0 
33,3 
35,5 
37,7 
39,9 
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4pwfi 1.Jnt.lbpp l.JbfiuwUJ.whUJ.wfiuwfi hwuwp UJ.Whwfi2t.ln11 hmu UJ.pmnbpfip 
pwfiwl.JI! ubl.J opmu 1.Jwqumu t 3,9 q' 1 l.Jq 4Q0

•
75-p hwzt.lnt.l: 11-pw pwfiwlm npn-

2 b!lm, fil.Jwmp mfibfiwtnt.l hfiwpwt.lnp utuwt fibp{!, wfihpwctbzm t 4 ITl-p UJ.W
hwfi2I! bpwztuwt.lnpt.lwap iwtlint.l wt.lhtwgfibt 25 qpwunt.l' opwl.JwG ubl.J qltup 
hwzt.lnt.l: 

ubplJWJntUU Q.bpuwGpwJntU 1.Jnt.lbpp UJ.pnmbpfiwJpfi uGntU{! finpuwt.lnp
t.lmu t I!UUl hmu UJ.PnmbpGp, npG oqmwqnpat.lmu t mwuGbpl.JmuwmfiJw wllP
PP UJ.POpupUWL (ubpowqntJU I}WUwt.lnpt.lwa) uwumu, WJUpfip(i' pwpwl.J wllP
pwjpfi pwctfip ul.Jqpmu: Oqmwqnp0t.ln11 hmu UJ.Pnmbpfi{! (o41Tl) pwql.Jwgwa t 
uwfiptwJflG UJ.pnmbflGflg (lTITl) u «mwpwfigpl.J» (mpwfiqpuiwJpfi) UJ.pnmbpfipg, 
np{! l.JnilJ.ntu t fiwh 1.Jbpfl uzmwl.Jwfi 1.Jwu 1.JmpflintU il'.ih11PLJ.n11 l.Jbpfl UJ.pnmbpG 
(UDP): 4bfil}wfim UJ.Whwfi2I! o4 ITl-p fil.Jwmuwup uwhuwGmu bu {!UUl 1.Jbfiuw
qnpamfibmpJwfi hwuwp wfihpwctbzm uwpmp wqnmp UJ.Whwfi2p, npI! npnzmu 
bfi ppflpp, ubqp hbm u uwzl.Jp uwl.Jbpbupg 1.Jwmwpqnq tfiqnqb(i 1.Jnpump qm
uwpnLJ.: liJI} 1.Jnpmum(ibp{! 1.JwtuLJ.wa bfi UUJ.Wnqnq 1.Jbpp pwfiwl.Jflg u hWUWUJ.W
mwutuwGwpwp, 1.Jntlti l.JbfiqwGp qwfiqqwapg: 

tfiqnqbfi NrPtiP (q/opwl.JwG) = 2,91·ui.qwnqwa1.Jbpfl Ou (l.Jq), 
tfiqnqbfi Nutq (q/opwl.Jwfi) = 5,92 · log4Q (1.Jq) - 6,76, 
Nuwzljji .uwljtptu (q/opwl.Jwfi) = 0,018 · 4Q (1.Jq)0

•
75

: 

Oqmwqnpaqnq hmu UJ.pnmbpfip Gl.Jwmuwup wqnmp uwpmp UJ.Whwfi2I! 
qbpwhwzqwpl.Jb!lrn hwzqp bfi wnfimu hbmLJWL UJ.Wpwubmpbp{!. 

- pwpwl.J w11PpwJpG pwctfimu UJ.Wpm!iwl.Jt.ln11 UJ.pnmbpfip wqnmp uwuI! 
(wupfiwppmfihpp wqnm) {!fiqhwfimp wqmnmu (73 %), 

- pwpwl.J wllPpwJpfi pwctfimu fibpaat.1.n11 UJ.pnmhpGp wqnm{! (wutifiw
ppmGbpp wqnm) (85 %), 

- fibpaat.1.wa wupfiwppmfihpp oqmwqnpamuI! (75 %): 
4pwG 1.Jnt.lbpp UJ.whwfi2I! mwufibpl.JmuwuifiJw w11Ppmu oqmwqnpaqnq 

hmu UJ.pnuihpfip Cil.Jwmuwup 1.Jl.Jwqup. 

o4 Ill = (wqnmp uwpntp UJ.whwu2 . 6,25) . 2, 149, 
npmbq' 2,149=1/(0,73 · 0,85 · 0,75): 

Ui:umuwl.J 27-mu phpt.lwa bu 1.Jpwfi 1.Jnt.lhpp l.JhfiuwUJ.WhUJ.wfiuwCi hwuwp 
hmu UJ.[lnUlbpup qmUl UJ.whwu2p h o4 ITl-p Cinpuwfihp{! l.Jbfil}wfip qwfiqqwap 
mwppbp uhOmpJmfifibpp h l.Jbpfl uUJ.wnuwG I}bUJ.pmu: 

4hpwpwctfimu 1.Jwu wnwuopu l.Jhpmu oqmwqnpaqnq hmu UJ.Pnmhpufl 
UJ.Wpntfiwl.JntpjntU{! l.Jwpb!P t hwzqwpl.Jht hblilUJWL hwqwuwpmuGbpfl ufl2n
gnq. 

- bpb 4ti ::; 7%' 

l/bUuwUjwhUjwUtfw{j hwtfwp wUhpwdbzw tlibpqftw;ft [, UJ/WUJbft{jft UjWhWU2f} 105 

Ui:umuwl.J 27 
lzpwu ljm/bpft ljbuuwUJWhUJwurfwu hwrfwp w6hpwdb2m 

UJJ111Wb}16}1 UjWhWU2!J 

4bfiI}wGfl qwGqqwa{!, ~Ill UJ.WhwG2I!', q, o41Tl finpuwG .. , q, 
l.Jq ubl.J qltupfi opwl.Jwu ubl.J qltutifi opwl.Jw(i 
450 312 360 
500 324 380 
550 337 400 
600 349 420 
650 361 440 
700 373 460 

* lil:ipwpwctup znp Ujntpp uui.wnnttll}, ql:iuqwCip qwuqtJ.wb'p wtJ.htwgilwul} hwilw
UJ.Wmwup.iwu, wnmil t 13,5 qq-pg ilpCizh 16,5 qq: 

** 'Ul:ipwnJWL hpwzti.iwtJ.nptJ.wb' hwtJ.l:itnttll}' 5 % zwlfmtJ.: 

1) o4ITl=p1,93-(6,82· (UDP/~ Ill))] · <l>t + 1,03 · UDP, 
- bpb 4 ti > 7 % ' 
2) o4 IT1=[13,06-(8,41 · (UDP/4 ITl))] · (<1>t-<1>t4ti)+1,03 · UDP, 
- bpb ~ti ::; 7 % ' 
3) o~ ITl.=[1 87, 7-( 115,4 · (UDP/4 ITl))] · uOu+ 1,03 · UDP, 
- bpb 4ti >7 %' 

4) o~ ITl.=[196, 1-(127,5 · (UDP/4 ITl))] · (uOu -u4ti)+1,03 ·UDP, 
npmhq' o41Tl -G oqlilwqnpat.1.n11 hmu UJ.pntnhflufi t , qllJ.q Ou, 

UDP-G' 1.JmppintU il'.ib11Pt.ln11 UJ.PnmbpCi{!, qllJ.q Ou, 
4 ITl-G ' hmu UJ.pnmbpCi{!' wnwGg upqwfiJntpfl wtlbtwguwG, qllJ.q 

Ou, 
<1>t4ti-fi' hmu nwpUJ.p tlintuwuwl.JwJpfi tubpqflwfi t , lTQll.Jq Ou, 
u4ti-fi ' uwrmtw hmu CWflUJ.I!, l.Jq/l.Jq Ou, 
<l>t-G' tlintuwfiwl.JwJpfi t fihpqflwG, lTQll.Jq Ou, 
uOu-G' uwpub!P opqwfiwl.Jwfi fiJmp{!, 1.Jqll.Jq Ou: 

Cfil} npmu, lJUlPPintU il'.ib11Pt.ln11 UJ.pnUlbflfiti UJ.wpmfiwl.JmpJntfiI! hwzt.lwpl.J
qmu t htmuJwt l.JhpUJ.. 

UDP (qll.Jq Ou) =(UDP(%)· lflll (q/l.Jq Ou)) /100: 
OqUlwqnriabLti hmu UJ.pnuihpGp pwGwl.Jp hbm upwupfi npnzmu bfi wqnUlfl 

lJUlPPiWJtifi hwzt.lhl.Jznmu (U4~) JntpwpwGiJmp l.Jhpp wqwfillI!· 
U4 4=( 41Tl-o41Tl)/6,25: 

lfwfiptuhpfl tfibpqpwJp h UJ.pnmhflup hwqwuwpwl.Jznt.lwa UJ.whwfi2I! pw
t.lwpwphtm hwuwp wuhriwctbzUl t , npUJ.buqp 1.JutPPintU JntpwpwGiJntp 1 lTQ 
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<l>t-pu hwUWUJwtnwutuwGp 1,62 q wqnm (10,l q ~"l): 
Uqnmp Y.wrnwmL. UJWIJ.wug l.J.mpp2_ntU ljwpnq t l}lntuhwmmgt.l_ht l.J.mpp2_w

uwpqw3pu ZP.2WUJtnmJmpg ummp qnp.crwcr ppp hwzt.l_Pu: Uqnmp wpmwqw
mmug ljwqumu t unm 20 %: 

7.2. 4wpti qnJwgliwG hwliw11 wGh11wd'bzLn 
tGb11qtiwJti L. uwnLnbtiGti ~whwG20 

liwpp qn3wguwG hwuwr wuhp.wdhzm tGhpqpwJp UJWhwG2g np.nzt.l_mu t 
gum qp.w ljwqup L. pwCiwl.J.ti: btGhtnt.l ljw1mtu UJWp.muwljt.l_nq tuhp.qpwJti 
mt.lJwtCihrpg' IJ.wrhlli t np.nzht IJ.hpwpwdup hhm ummp qnrcrwcr qpw wuhp.w
cttzm pwGwljg, pwup nr tutp.qpwJp pntnr !J.np.mumutpg, nrnup wnw2wumu 
h(i UwpunqntpjWU L. Gjntpwl}lntuwuwljntpjWU Uj{lllghumu, W{lflhU hwzt.lti h(i 
wnGt.l_wcr Lut hwuwljwp.qmu: liwpp L. tupctp ptiupwljwu ljwqug phpt.l_wcr t wq
Jmuwlj 28-mu: 

Urumuw!J.28 
'-Im/ft ljwp]l li ju]ld]l p]ltf]lwljwli ljwqtf[! 

.Pwqwqp.wuwuhrg liwp Iupd 
~np UJntp 12,9 25,3 
liwpUWJillfl 4,0 3,6 
CCiqhwGmr UUJpmwlJ.mg 3,4 17,6 
liwqhpG 2,5 4,0 
litpmupu + qtnpmlliu 0,5 13,6 
liwpuwzwpwp 4,8 2,7 
lfntupp 0,7 1,6 
liw1.9pmu 0,12 0,20 
Jmu:pnp 0,10 0,20 

liwpmu tGhpqtiwJp UJwpmfiwljmpJmCig IJ.wphlli t npnzht gum qpw ptiupw
l.J.wG l.J.wqup. 

liwpp tGhpqpw (lfQ/ljq)=0,024 · uUJ}lmwl.J.mg (q) + 0,039 · lJ.wpCiwJntll. (q)+ 
0,017 · l.J.wpuwzwpwp. (q): 

4 % JOLll.WJUOLflJWUp L. 12,8 % 2_np. G3mpp UJWp.mGwljmp3wup ljwpp tGhp.
qhmplj wp.dhpg ljwqumu t 3,1 lfQ/ljq (Gnp.uwt.l_nrt.l_wcr gum niupUJ}l): 

lipwfi ljnt.l_hpp tGtp.qpwJp UJWhwu2g Lut hwuwljwpqmu npnzhlliu wt.l_h
twgt.l_mu t CiwL. 0,07 lfQ/ljq ljwp, np.nt.l_htmL. wutu wGqwu uuuwu uwljwp.qw-

l/wpfl qn;wgtfwu hwtfwp wuhpwdbztn tubpqflw;fl L Ujpntnbflufl UjWhwupfJ 107 

lj_g pwpapwgGhtm qhUJpmu lJ.hpwpwcHiti tuhpqtiwJti JntpwgmuG ti2umu t up-
2pug 0,8 %-ml 

liwpmu UJWpmCiwlJ.t.l_nq tuhpqpwu lj_wphlli t hwzt.l_wplJ.hL GwL. nhqphupwJp 
hhtnhJWL hwt.l_wuwp.muuhp.nt.l_. 

- ljwpUWJillllP hwjtnUp UJWpntCiwljmpjwG qhUjpntU. 
liwpti tuhp.qpw (lfQ/ljq)=0,40· ljwpUWJntll (%)+1,5 (gum nwp.UJp ljwp.
qwt.l_npt.l_wcr ljwp ), 

- ljwpCiwJntllP L. UJpnmhpGp hwJtnCip UJwp.muwljmpJwCi qhUJpmu. 
liwpp tuhpqpw (lfQ/ljq)=0,3 7 · ljwpuw Jntll (%) + 0,2 h.qpnmhpu (%) + 

+0,95, 
- ljwpUWJntllP L. 2_Ilp Ujntpp hWJtnUp UJWpmCiwljntf}JWU flhUJpntU. 

l.rwpp tGhpqpw (lfQ/ljq)=O, 18 · ljwpCiwJntll (%)+0,20 · ~n.1(%) - 0,24: 

Op]lliwlj. lj_nt.l_p IJ.wpg UJWp.mGwljmu t 3,9 % ljwpCiWJntll L. 3,6 % UJp.n
mhpu: 

tuhpqpwJp UJWpmCiwlJ.mp3mug !J.wpmu IJ.ljwqup. 
liwpp tGhp.qpw=0,37 · ljwpuw3mq (%) + 0,21 · UJPiltnbpu (%) + 0,95= (0,37 · 

3,9)+ (0,21·3,6)+ 0,95=1 ,44+0,76+0,95=3,15 lfQ/ljq: 

liJUUJpunt.l_, 1 ljq 3,9 % lJ.wpCiwJm11P L. 3,6 % UJp.nmhpGp UJWpmGwljmp
JWUp IJ.wpp qn3wguwu hwuwp. UJWhwu2t.1_mu t 3,15 lfQ Lut: 

Urumuwl.J. 29-mu php.t.l_wcr t ljpwu ljnt.l_hpti tGhp.qpwJp UJWhwu2g mwppbfl 
JmqwJGntpJwup 1 ljq ljwpp qnJwguwG hwuwr: 

Urumuwl.J. 29 
'-Iwp]l qn1wgtfwli hwtfwp uJ1uhwli2l/mz lUT:: 

liwpp Jillll.lllJUntpJmCig, lut, lfQ/lj_q 
% UJWhwG2g Gnpuwu· 
3,0 2,70 2,77 
3,5 2,90 2,97 

4,0 3,10 3,17 
4,5 3,30 3,37 

5,0 3,50 3,57 

* ubpw:z;wf 0,07 lf.Qlljq hwtfbfnLtf!J ljwpmtf: 

lipwG lj_nt.l_tpti' tGhp.qpwJti guqhwGmp. UJWhwG2g npnzt.l_mu t' hwzt.l_P wn
Ghtnt.l uwL. qpwGg ljtGqwGp qwGqt.l_wcrg L. l.J.wpGwJpCi uphp.wmt.l_mpJmGg' wq
Jmuwljuhp. 26-mu L. 29-mu GhplJ.wJwgt.l_wcr mt.lJwtCihp.p hpuwu t.lp.w: 
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li:wpti qnJwgtlwG hwuwp wGhpwcthzm UJpnmttiGl:i UJWhwG21! nrnzt.J.mu t 
mtlJWL uphppmtl UjWf1mGw4t.J.nq UUjpmw4mgnq: QGq npmtl, Ujpnmhj1Gj1 qmm 
UJWhwG21! hwt.J.wuwr t 1 4q 4wpmtl qpw UJWflntGw4mpJWGl!: SwuGtr4m
tlwmGJw wajipmu oqmwqnpotl_n11 hmu UJpmnh)1Gp UJWhwG2I! hwzt.J.wp4t.J.nu.l t 
hhmLJwt 4hf1Uj. 

<!, "l qmm Ujwhwu2·2,149: 
Opftliwlj. ulljtimw4mg)1 UJWf1ntGw4mpJillLI1! 4wpmtl 3,4 % t: 
<!,mu UjpnmhpGp qmm UjwhwG21! 44wqup 34 q/4q tiwpmu, oqmwqnpatlnfl. 

hmu ll!rnmtpGp UjWhwG21!' 73 q/4q 4wpmu (34·2,149=73): 
QG11 npmu, wGhpwcthzm t hwztlJi wnGhL, np 4hGqwG}l qwGqtl_wo}l L tiwp

Gwmtl_mpJWG wtlhtwguwGI! qntq{!Gpwg wtlhtwGmu t Gwh 4ntlhptJ UUjwnwa 
4tpp pwGw41!: liJll Ujwmownntl wtl_htwGmu hG wqnmti 4npmumGtpn PflPPP 
hhm: 

lir1Jmuw4 30-mu phptlwb- t UUJpmwtimgp mwpphp UjwpmGw4ntpJwUp 
tiwpp qnJwguwG qhUJpmtl 4pwG 4ntlhJ1p o<!, "l-jl UJWhwG21!, npjl Gztlwa Gnruw
Gtpn nhqphuJ:iwJJ:i hwtlwuwpmuGbpp oqGmpJWUp wJGUJhu bG hwztlwp4lJ.wa, 
nr W11Jntuw4 27-p mtlJwtGhrti Gbpqrwtl_uwup hGw11wtl_np !PGti npnzhL 4hGqw
Gj1Gtrti o<!,"l-jl nGIJ:hwGntJ1 UjwhwG21! mw11phf1 4hGqwGj1 qwGqtl_wa)l h Uphpw
mtlntpJwG qhUJpmu' wG4wtu ulljwntlwa 4hrl:i pwGw4j1g: 

Urumuw4 30 
lfm/bpft o<lll-ft UJWhwli21J ljwpft <JllJWgifwu hwifwp 

UUjflmwtimgp UjWp- Oqmwqnpatlnq hmu UjpnmtpGu, q14q 4wpmu 

mGw4mpJntG1! ljwpmu, 
% qmm UJ.WhwG21! Gn11tlwG

0 

3,2 69 82 
3,4 73 86 
3,6 77 90 
3,8 82 94 

*ubpwn;wf bpw2fuwlfnplfwi7 hwlfbfDLVf! 5 %-ft ,!wl/mlf: 

Op]luwlj. 550 4q 4bGqwGfl qwGqtlwajl h 15 4q opw4wG 4flrfl qbUjJ2ntU 
4mljl o<!.ITl-p nGr}hwGmp UjWhwG2t! 4L'1Gfl . 

380 q o<!,"l + 82 q o<!,ITl · 15 4q lJ.wp, +5 % bpwzfuwtlnptl_wa hwtlbt_mu, 
400 q o<!."l + 86 q o<!,"l · 15 4q ljwp = 1690 q o<!,"l: 
lrflwG 4ntlt11r 4hf1wpwctGmu hmu UJJ1Ilmhj1Gp UJ.WpmGw4mpJwG GnpuwG 

npnzbtm hwuwr wGhpwctbzm t hwztlfl wnGbt UfpnmbpGjl 6bfl12tlwampJntG1! 

~wpft qn;wgtfwli hwtfwp wOhpwdb2w tlibpqj1w;ft L u1pnwbj10ft UJWhwOp[! 109 

4mppznuS: Untlnrw4wG 4trwpwct)lGGhp)l oqmwqnrMwG rihll!Jmtu htGmu bG 
up2)1G utruitlwam13JmGpg, npu 4wqumu t 84 %: 

li:13wG 4ntlhpp UjpmnbpGp UjwhwG2n UJbmp t WUJwhntltlP 4tpp hwztlj1G, 
pwGp Ilfl 4hGqwGm orqwGpqumu UUjpmw4mgj1 UjWhwG2u iUiPU t h 4wpnfl t 
unppLtiqwgt.l.bL 4wpp qnJwguwG hwuwp: lrbpwpwctGmu Ujpnmhj1Gp mhw4wG 
wGpwtlwpwpmpJwG qhUjpmu Gwtu Gtlwqmu t qpw UJWpmGw4mpJntG{! 4w
pmu, WJGmhhmh p2Gmu t Gwh 4ntlfl 4wpGwmqmpJmGu: 

Pwpopupbpwumt 4tGqwGpGtpp Ujpnmb)lGfl UjwhwG2fl wtlhtwguwGn 
qmquGpwg Gtlwqmu t qpw ohrwqwampJmGu ljmpjlzmu, 12wGp np uwGptwJJiG 
ljbGuwqwGqtlwO-p ujlGphql! uwhuwGwtjlw4tlmu t ljhpp hbm umm12 qnpawa 
tGhpqflwJjl utampJwtlp: '1-pw hhm lJwll!tlwa UffllltnbjlGjl 6hfl12tlwantpjntG{! 
4mppzmt1 UJhmp t LtiGti WI1.Jmuw4 31-mu Ghp4wJ wgtlwo wpctt12Gh11Jig ni 
gwap, hpb ljwpp Gztlwa pwGw4mu hmu UjpnmtpGn 4wqumu t 3,4 %: 

Urumuw4 31 
Swppbp ljwpuwwtfmp1wli IJ.bUJpmif UJPnwbftuft 6bllJltfw0n1p1wlilJ 

libplf w1wgtfmz UJWhwli2libp[! 

Opw4wa 4flrn, 4q "lpnmb/lGp otrwtlwampJmGn, % 

20 84 

25 81 

30 79 

35 76 

7.3. tubriqnwJn l.t uwmnbnun L4WhWLI21J 
h11.tinL~JwO 2ri2wunu~ 

Lw4mwgjlwJ[l 1!GJ3wg12mu hajI 4nqhp!1 tGbpqpWJP h UjpnmhjlGjl awtuumu
Gbpl} Ujmajl qwpqwguwG hwuwp wGGzwG bG, mump nriwG12 lflWgmgfl~ lbu 
wnwGoGwgtlmli : Uw4wJG aGpg wnw2' tltri2flG 6 zwpw13mu (413tlw11w11wpfl 
w2wG), wGhpwcthzm t wnwGopG hwztlJi wnubl UfUlfl.P wop h tlbpwpmwqpn
qw4wG opqwGGbpmu mbajI mGbgnq tjintjlnfumpJmGGhpfl hwuwp UJwhwG2qnq 
tGbpqpWjp h UjpnmbpGjl UjwhwG2!!, Ilfll! hwUWUjWUlWUtuwGmu t UjUlfllllU h 
w11qwGf1.mU 4mmw4tlwa tGt11qflwJ/l h UJ.pnmbpGp 12wGw4pu: 

"lmqmu h tlbpwpmwqrinf1.w4wG opqwGGbpnui 4mmw4tlnq ipntuwGwljw-
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JflG tGhflqflwJfl oqmwqnriauwG qnriawljflgl! l.jwqtimtI t 20 %: <f1uGw1.J.wG 
CiJmpw!JinJ:uwGwl.J.mpJmGmu 1.J.wmwritlwa t}lm}lntumpJmGGhfl[!, nrinG12 hnpun
Gwt tlbpwljwnmguwCi wrirumGp bG, UJWhwG2mu bG 4hGuwUJWhUJwGtiwG hw
uwri wfihpwdhztn tGtrqflwJfl wtlblwgmu hajl 4ntlhpp tl'mn: <lllmtpJwG 9-pq 
wtl'umu tqmqmu ljmmwqqwo tGhpq!iwJp 85 % pwdflG t uG4Gmu UJ[lntnbflGpG: 
tGbpqflWJP ljmtnw4tiwG ubcrntpjntGG WflqWGqmu L. l}flWGmu qwriqwgnq 
UJUI'lmu nrinztlmtf t hqflmpJwG dwul.J.hmntl. 

tGhflqpwJ[l qmtnwlj_muG wrqwfirµuu (lfQ/ori)=0,044e0
•
01651, 

nrimbq t -G hqpmpJwG ctwuqhlllfi t, ori: 
<!.rlflntflJWG lf.b112tiG 6 zwpwplj_w [1Gpwgpnu.l tGhrqpwJp t.immwtimti[! 

UJmqmu L. wriqwCirµnu oriwl}wG wt.J.bLwfimu t 2,4-flg upCi~L. 4,9 U'Q: t5Gf1g w
nw2 6-4 L. 3-0 zwpwpGtrti [!Gpwgpmu ljwpGwqhqomu Jntrwpwfiump Ofl 
UJWhhutnwtlnpt.J.mu t hwuwUJwmwupiwGwpwp 1,0 L. l ,S lfQ tGbpqpw: 
UwlJ.wJG qnpcrGwqwGmu hGwriwlJ.nr ~t wuhG op ppwl}wCiwgfihL ljbpwpwdGp 
ljw11qwt.J.n11mu: U111 UJWtn<'iwnntl ~"flt.I. wqwqwriti Zf12WG[! umn11wpwdwGtlnuI t 
bp4m tJlnqjl' 6-4 L. 3-0 zwpwp(ibp, uP.Ci~L. crpu1r 

ITlmqmu L. tlb11w11mw1111n11wl.J.wG 011qwGCih11mu t}lnJ:uwGwljwjpG tfib[lqp
WJP 1.J.nunwl}uwG hwuwri oqmwqnrcrtlnq 20 % qnricrwljgp I)bUJpnu) tGbflqptuJP 
UjWhwG2u a Ci pg wnw2' hqjmtpJWfi t.J.bp2P.u 6 zwpwpmu, wt.J.bLwGmu t 12-pg 
utiG~L. 18 lf.Q llft: -'l-fltu ub2 umGmu t Gwh oriqwGtiqupG wGhriwdbztn 
UJWhmumwJtiG tGb[lqpwJti ~G~pCi pwGw4£!: CGq npmu, wGhrwdhzm t hbmL.b1_, 
npUJhuq]l. uwruGfl qwGqt.J.wcrp t}lmjmJ:untpJntU[! (wnwGg hTJ.}mtpjwG w11qwuti12-
Gbflp) twl}mwgJlwJp [!Gpwgpmu ~qbriwqwGgJl 5-7 % (wq. 32): 

lliumuwq 32 
.(If/1 {jpt{lUI]Wl]Wflfl 2flf'U1Ufl /jnlfbpp [fjbpq}lwjfl UjWhWUf'/} 

[, IJPW ljmwwljnuf[} opqwuftqtiJwI, ifSllop 

I I 9 Cwpwp-
tGbriq!iwJp 

tGbflqflwJl:i U1whwG2n 3 c.. .... 1.J.mmwl.jmuu s::- CJ I: Gbpu N-5-
wriqwfil} 3 ..c:. ..c:. 

(upG~ L. uGl}hw-
OflWljwfi l}mtnwl.J.-

-;::r c.. <.::l 
Cl.. 3 3 + uwG hwUWfl 
:;' s::- OJ crflul!) 

Ujtnntll 
Gntfll! 

<l>t Llft 
I 6-4 2,95 3,95 20,9 12,5 

II 3-0 4,15 5,65 30,0 18,0 

-Ubpwn1w1 ljbliuWUJWhUJwlitfwu UJWhwlip[! 630 ljq lJ!2-/l 1JbUJpn11J: 
**ubpwn1wl [jbliuwUJWhUJwlitfwli UJwhwfip[! 660 [jq CJ!.2-fl !JhU/flmif: 

[!Cil}hw-
Gntfll! 
LUl: 
49,4. 

56,2°. 

lunfl[! hqflmpJWG !JintLntU hptIGwl}wG nt2Wl}fllllPJntG[! l}Wf16Gmu bG l}ntlflG 
UJPntnhpGntl wuiwhntlhLm tlflw, npnt.J.hbmL. WJU wnw~flG hbp"flpG oqmwqnpcr-

f:UbpqflWJft {, U/]lllUJbfl{jft UjWhWU£[J hI/ftnIJJJWU 2fl£WUllllf 111 

tlmu t UJU1qp 6L.wtlnriuwG hwuwri: 1Tlrinmbf1Gf1 UJWhwG2[! nrinztlmu t Ujmqmu, 
wpqwGrµuu, uG4bflpntU L. 4wEJGwqhq6mu 4mmw4tlnq wqnmntl: 

Uqnmfl 4mmw4ntli[! UJtnqp UUJflmw4mgwJf1G hJmuttwapmu tiwlmlwa t 
hrijlmpJwG ctwul.J.bmpg (t). 

Uqmnp 4mmwl.jmu (q/on)=l,9385eo.01os1: 

liJu hwtlwuwpuwG hwuw6wJG' uf1G~L. crGbm' 6-4 zwpwpGbpfl t}mttntu 
uf12pG OflWl.J.wG 4mmw1.J.muu 41.J.wqujl 28 q, pul.j 3-0 zwpwpGhrJl !Jinttmu' 36 q: 
ITlrimnbJ1GJ1 qmm UJwhwG2G WJI} qbUjpmu opw4wG 44wquf1 415 L. 465 q (Gb
rwnJWL l.J.bGUWUjWhUjwGuwG UjWhwG2[!' hwUWUjWUlWuJ:uwGwpWfl 630 L. 660 
ljq 4hlll}wllti qwGqtlwaJl l}hUJpmu): 

4bflf1 UjfllltnbflGP. Jil~flWgmuu 4PtlWl}Wl}Wflti 4ntlbpf1 hWUWfl ntGJl bfl4pnp-
11W4wG GzwGw4ntpJmfi : 'l-w pwgwmptlmu t GrwGntl, np ljmr]lw u!J.1.J.pn:Ptn
flWG UJWhwG2mu t tutlb!P zwm UJflntnbflCi, pwG 4hfil}wllf1G, WJuflGpG · wnw2µa 
hhppflu wuhrwdhztn t pwtlwpwflhL uwG[ltGbflfl UJWhwG2[!: 4tnfl!J.~mu qmfitlnq 
lCibflClPWG lifll.J.rin:Pl_IlflwG oquauqnriO-mu t uwllptwJJlfi ui11nmbf1Gti uf1Ciflbqp hw
uwri: 

litnflfl~mu UJwpmCiwlp.ln11 tutrqflwJfl u. uwuptubp]l. 4n11upg umbqO-tlwa 
UJpnmbflCi[l UJ12h qnjntpjntll ntCibgnq 4WUJl! l.jWflbtP t wpmwhWjtnhL hbmhJWl 
ljbpUj. 

1 U'Q <l>t = 10,1 q hmu UJpnmbflG: 

liJCinthhmL. hwztlwpljtlmu t ilJ14rin:PtnflWJJ1 UJWhwG2u 4bpfl UJpnmb[lGfl 
Gljwmuwup L. hwztlfl wnGbtntl UJflnmbJ1Gf1 <'ibru:itlwO-mpJmG[! l.J.mrfl~mu' nrnz
tlmu t o<!. Ill-fl UjwhwG2[!: lijuUjbu, oriwljwG 84 U'Q !JinJ:uwGwl.J.wJflG tahriqflw 
unnnp qnpO-btm l}hutpmu (6-4 zwpwp upfi~L. 0-pfi[!) L. opwl.J.wfi 91 lJ'.Q (3-0 zw
pwp llf1Ci~L. cr[lG[!) UlUCifltCibflfl wop hwllwfl UJWhwG2tlmll t hwUWUjwtnwuJ:uw
Gwpwfl 850 L. 920 q 1.J.tnflfl~mu nbrwt.J.nri UlflllU1bJ1G : <wzt{ll wnllbtntl, nri qbpfl 
UjfllltnbJlCip obrwtlwcrntpjwG uti2f1G uw4wpqw4l! 4tnpfl~mu 80-85 % uwhuwG
GbflntU t' ljbCil}wCim UJwhwG2£! mwuGbpljmliwtnGJw wriflpmu oqmwqnriat.J.nq 
hnul u1pmnbf1Gt> Ul-1wmuwtip ljljwqtifl hwtiwUJwmwufuwuwpwp 1020 h 1110 q: 
'+briuwCiwl.J.wG qJmqwmCimbuwl.J.wCi [!Gl.J.hflntpJwG hwCiaCiwriwpwqwfiGbflntU 

o<!, ITl-ti L. tGbpq!J.wJfl unriuwGhflntU hwztlfl t wnfitlmti 7-8 ljq ljwflti qnJwguwG 
UjwhwG2u L. oriwztuwtlnritlwcr hwt.J.btmuu 5 % ~w!Jintl (wri. 33,34): 

1 
C\.bpuwfitiw1mu 4l:ifiqwfi)!Cil:ip)l CinpuwtjnptjwO- UJllnml:i)lfiwJ)!Ci uGuwG l!Cil}ntfitjw()- hwuw4wpqmu 
4l:ipp UJllllU!bpGp UJWhwG21! 41.llJlPW uwfiptfibp)l L. pwpw4 w'lJipwJpfi pwdunul oql.llw qnpal:iLm 
hwllwp hwztJll t wnfilj_mll wnwfid)!Ci-wnwud)!Ci : SllJwl ql:iuwmu G4wm)l l:iu muhumu UDP-Ci : 
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Uiumuwl.J. 33 
l.JplfwIJWIJwpft ljnlfbpft WUJWhnlfl/wbn1p1mfiIJ UJPflWbftfinl/ [, wqnmft 

ljmmwljmzf[J, q/op 

liptJ.wqwqw- CwpwpJ:! 
Uqnmp 

<ll.whwG2J:! o<!, <ll-p 

pp zp2wGp (upGlt.. o<!, <ll-p bpwztuwtJ.nptJ.nq 

llimm 0-pGJ:!) 
qmmwl}mUJ:! 

GlJwmuwup· GnpuwG .. 

I 6-4 30 1020 1070 
II 3-0 38 1110 1165 

* ulipWflJWf /jlifiUWUJWhUJWUUWU UJWhwUpf! 630 ljq (/) [, 660 ljq (//) /jlifil]WU}l 

qwuqcfw<7ft 1JliUJpmtf: 

** ulipwn}Wf lipw2Juwcfnpcfw<7 hwtflifnLUf! 5 % ,!WljJncf: 

Uiumuwl.J. 34 
Swppbp zfpbpwmlfmp]wfi ljnlfbpft o<fTJ-ft [, tfibpqftwjft finpzfwfibp[J 

<llwhwG2p pGntJPI! o<!, <ll, q/op llft, lT.2/op 
libGuwll!whll!wGuwG hwuwp' 

500 qq 4Q qbll!pntu 
380 31,0 

libGUWll!Whll!wGmu + lJwpGw-
qnJwgmu*, qq 

5 810 46,9 
10 1240 62,7 
15 1670 78,6 
20 2100 94,5 
25 2530 110,3 
30 2960 126,2 

35 3390 142,0 

40 3820 157,8 

<!.$ntpJntG 
libGUWll!Whll!wGmu + h$ntpjntG' 

6-4 zwpwp upGlt.. 0-pGJ:! 1030 45,0 
3-0 zwpwp upGlt.. 0-pGJ:! 1125 51,5 

* l.fwpft JnLIJWJUmp1muf!' 4 % (ljwp' ljwpqwcfnpcfw'7 f!um ljwpuw1mIJft): 

UGhpwdbzm t hwztJ.P wnGbt, np ll!UlllP lwllibpp wtJ.b1wguwG hbmt..wGpntl 
GtJ.wqmu bG lJptJ.wqwqwpp l}ntlbpp qbp mmbtm hGwpwtJ.npmpJmGGbpJ:!: liJq 
ll!WUlOwnntJ. h$ntpjwG 1{bp2mu lJbpwpwctGp opqwGwlJwG Gjntpp uwpubiP-

tfibpqftw1ft [, llJPnmbftfift UJWhwfi2IJ hIJftmp]wfi 2p2wfinuf 113 

mpJmGJ:! ll!bmp t l}wqup unm 70 %: 
liptJ.wqwqwpp zp2wGmu ll!bmp t uwhUwGwlliwlJbt qwu pn1npntJ.PG hpw

ctwptJ.bt tGbpqpwJntl hwpmum hJmpwiP qbpp oqmwqnpamupg (bqpll!mwgn
pbGp up1nu, qbpp owl}Gqbq): <!.$ntpjwG tJ.bp2pG zp2wGmu, upGlt.. 0-Gbm' 2 zw
pwp wnw2, lJbGqwGpGbppG ll!bmp t lJbpwlJpb1 qpwG qntJ.bpp lJbpwpwctGntJ.: 
CGq npmu, tpwgmgpl lJbpwlJpmUJ:! uqumu bG 1-2 qq tumwgpwO- qbppg: 11-w 
tupwGmu t lJUlPPlP 1npowpwqwGpp pwtJ.PlJGbpp WO{! t.. uwGptGbppG hGwpw
tJ.npntpjntG t mwwu {!GmbtwGwt tumwgpwO- qbppG: U"wqpn- t.. upqpnmwppb

pp, pGlll!bu Gwt.. owpll!wtmJO- tJ.PmwupGGbpp oll!mpuw1 Wll!whntltJ.wO-mpJwG 
zGnphPtJ. hGwpwtJ.np t qqwiPnpbG pwpopwgGbt qwpqwgnq hnppp qpuwqpn

qwqwGmpJntGJ:!: 
Iunp h$mpJwG zp2wGmu qmGtJ.nq l}ntlbpp qbpwpwctGmu ll!PnmbpGp wG

pwtJ.wpwp pwGwqmpJmGG wtJ.biP zwm t wqqmu GnpwO-pG hnppp qwGqtJ.wO-p 
t.. qbGumGwlJntpjwG tJ.pw, pwG tGbpqpwjp ll!wlJwu{!: U"wjpwlJwG opqwGpq
umu ll!PnmbpGp wGpwtJ.wpwpmpJwG IJ-bll!J2ntU hnppJ:! 0-GtJ.mu t ~pqpn1nqpw
ll!bu pbpwo t.. llinpp qbGqwGp qwGqtJ.wO-ntJ.: liJIJ-ll!PUP hnppbpJ:! Gnpuw1 qwp
qwgwO-Gbpp hwubuwm wtJ.biP zwm bG hwlJtJ.wO- hptJ.wGqwGw1m, pGw 
hbmt..wGpntl wtJ.b1wGmu bG qpwGg wGqmuGbpJ:!: CGqhwqwnwlJG, 1wtl uGtJ.w-
0-mpJmG mGbgnq qntJ.bpp lJbpwpwctGp tGbpqpwjp ll!WlJWUJ:!, wnwGg hnpppG 
tJ.Gwu ll!wmownb1m, qwpnq t 4intuhwmmgtlb1 opqwGpqumu qmmwqtJ.wO

owpll!P hwztJ.PG: 

7.4. Lipw(i 4mlbflti L4WhWLI2[! hWLI.QWJPLI 
OJnLpbflp 04wtnliwlip 

t5wtJ.w1wJpG t.. tumwgpwO- lJb11wmbuwlJGbppg pwqlJwgwO- untJ.npwqwG 
lJbpwpwctpGGbp oqmwqnpO-biPu lJpwG lJntJ.bpp ll!whwG2J:! uwqpn- t.. upqpn
mwppbpp Gqwmuwup hwowtu lP pwtJ.wpwptJ.mu: UGhpwctbzm mwppbpp 
qmm ll!WhwG2J:! npnztJ.mu t lJbGqwGpGbpp wpmwqpwGpp ub2 qpwGg llin
tuwGgtJ.nq pwGwlJntJ., pGlll!bu Gwt.. ppppp, ubqp hbm t.. uwzqp uwqbpbupg mb

llP mGbgnq wGtumuwllibiP qnpmumGbpntJ.: 11-w hwztJ.wpqtJ.mu t hbml..JWL 

lJbPll!· 
U"wpmp ll!WhwG2 (q/op)=wGtumuwllibiP qnpmumGbp ppppp, ubqp, 

ppmpGpp hbm (q/op)+ qmmwqmu ll!UlllntU t.. wpqwGqmu (q/op) + qwpp hbm 
wpmwpnpmu (q/op) + l}mmwl}mu pwzwomu (q/op): 

bpb npnztJ.mu t J:!GqhwGmp ll!WhwG2J:!, Wll!W hwztlP t wnGtJ.mu Jmpw
pwG~mp mwppp qnpmumJ:! uwpunqmpJwG, Gbp0-0-UwG t.. GJntpwllintuwGw-
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ljntpjwG UJpngbuGbpnuL 

uw12mp uiwhwG2 (q/op) 
QGqhwGmp UJWhwG2 (q/op)= · 100: 

J!Gqhwfimp JmpwgtJ.bJlmtpJmfi (%) 

Dpn<'.inq ljbGqwGpCibpp umn, p mwppbpntpJmG uflwumwunpuwjpGGbpp, 
hwfipwjpG GJmpbpp uljqpCiwqpJillPJ! wtJ.bJli PPi t wqrµnu qpwfig JmpwgtJ.b
JlimpJwfi tJ.pw, pwfip np WJll Gjntpbpp UWtnibJlimpJillUJ! ljmpJliP upljpn:Ptnpw
jjl qnpbmGbntpjwG zGnphjltJ. wtJ.btwfimu t : 

7.4. l. Uwqpnmwppbpp uiwhwfi21! 

Uwljpnmwppbp tfi l.initJ.mu pntnp hwG12wJj1G UJmptp~, npnfig pwfiwljmp
JntUJ! ljbGqwfipfibpp opqwfipqumu uwpufijl qwGqtJ.wbp (wm:ufig OWPUJP) jnt
pwpwfivmp 1 ljq hwztJ.ntJ. qtpwqwCigmu t 50 uq: 11-pwGg ptlPCi tCi UJWtnljw
Gmu ljw19pmun, :pnu:pnpJ!, uwqCibqpmun, GwmppatuJ!, ljwJlimun, J2LllPJ! L. 
Obmupn: UntJ.npwljwCi ljbpwpwdflCiGtpnul ljwJlimun, PlllPJ! L. ObmupJ! uiwpm
Gwljqmu bG pwqwpwp 12wfiwljntpjwup, · mumjl hwmmlj hwfiafiwpwpwljwG~ 
Cibp qpwfig Gnpuwqnpuwfi wnmuntl uwhUwCiqwb ibG: lintJ.bpjl uiwhwfi21! 
UJmu uwljpnmwppbpp Gljwmuwup npnzqmu t num opqwfijlqumu qpwfig ljm
mwljuwfi iWtfljl, GbpwnJWL GwL. ljnpmumfibpJ!, npnfip mbllJl bfi mfibfimu fiJm
pwtflntuwCiwljmpJwCi L. uwpunqntpjWU uipngtumu (wq. 35): 

Uiumuw4 35 
qpwfi ljm/lipft UJWhwfi21J tfwljpnmwpplipft filjwmtfwtfp 

5mgwGpzGhpJ! 
liw19pmu :bnu:j>np Uwqfihqpmu "\.,wmppmu 

Upmwpnpmu ljwpfl 
1,25 1,0 0,12 0,5 hbm, u/liu 

4mmwljmu wpqwG-
3-4 2-2,5 0,3 0,3 nmu, ulon 

4mmwljmu 12wzw<'.ip 
wlJ.htwguwG 13,5 7,4 0,5 . 2,4 
nGJ}waomu, u/l.iu 
UGtumuwtflbJli 

I q/IJ.q ~u· I q/IJ.q ~L,· 4 u q/IJ.q Q.12°
0 

II uq/IJ.q QQ .. l.innmumGhn 
QGqhwfimp 

50 70 20 80 1m11wqtlh1hnt1;}Jntfi11, % 

*::Ju' ljlipwpwduf1 2np O;mp1J.' 
**!2./2 . /jliOIJWU/1 qwuqtfwuft flW2WD[!.' 

qpwfi ljm/lipft UJWhwfi21J hwfipwJftfi fi]mplipft filjwmtfwtfp 115 

10 ljq i"P CiJmp uiwpmfiwljnq ljbpwpwdpfi oqmwqnpanq ljptJ.wqwqwpp 
ljntJ.bpp hwuwp wnw2wpljtJ.mu t 40 q ljw19pmu, 25 q :pnu:pnp, 16 q uwqfib
qpmu L. 12 q Gwmppmu: bpb ljbpp Jmpwgmun t.flmtmtutJ.mu t, wuiw GztJ.w b 
gmgwCipzCibppg zbqtJ.btm qtuwmu jntpWJ2WUl)ntp 1 qq iilP Ujntpp hwztJ.ntJ. 
uitmp t hwuwuiwmwutuwfiwpwp wtJ.btwgfibt ljwu uiwljwubgfibt' 4 q tiwt
gpmu L. 2,5 q Gwmppmu: 

500 ljq ljbGqwGp qwGqtJ.wbntJ. L. opwljwG 15 ljq ljwpGwmtJ.mpJWUp ljpwfi 
ljntJ.hpp hwuwp wnw2wpljtJ.mu t 60 q ljw19pmu, 37 q :pnu:pnp, 21 q uwqfit
qpmu L. 17 q Gwmppmu: ~pufiwljwfi ljtpmu hwfipwJpG GJmpbpp ljwqup t.flwu
mwgp tntl.Jwtfihpp pwgwljwjntpJWU qhUJ1m1u ljppwntJ.mu hfi uwljpnmwpptpp 
bpwztuwlJ.npqwo hwtJ.htmufitp (wq. 36): 

Uiumuwlj 36 
l,Jm/lipft ljlipwpw<lfimtf tfwljpnmwpplipft 

ljlWgmgjI/_ filiptfnuhlwfi UW{jWJlilW{j[J, q, OflW{jWfi tffilj ql./uft hw2lfm/ 

UwqpnmwppbpJ! .2wfiw41! 
liw19pmu 6 
:bnu:pnp 4 
"\.,wmppmu 5 
Uwqfitqpmu 2 

lipwfi ljnqtpp unm ofipg htmn qwpnq bfi GljwmlJ.ht ljw19pmup t.flntuwGw
ljmpJwG ljwp<'.iwmL. tuwCiqwpmuCitp: 11-w tiwuitlwb t ljwpfiwqnjwguwfi hbm, 
bpp ljmpmlj wlJ.htwfimu t uiwhwCi21! ljw19pmup Gljwmuwup: Dpnz ljbfiqwfip
Gtpp opqwfipqufi wGljwpnq t ljtpwpwdCipg umwGwt ljw19pmup wGhpwdbzm 
pwGwljmpjntGJ! qpw wnwtlbt wpllJmGwqbm oqmwqnpbUwG <'.iwfiwuiwphntl 
ljwu ljuwtu12J:ig unppJliqwgfibtm up2ngnq: liJq qhUJpmu ljw19pmUJ! qmpu t 
hwfiqmu uljwGGtppg, PWJ9 12wfip np WJG wGhpwdhzm t qtp2pGGbppu GnpUWL 
:pmGljgpwjp hwuwp, wuiw qpw wGpwqwpwpmpJntGJ! hwfiqbgGmu t ljbfiqw
Gm zwpdmufibpp qdlJ.wpwguwGJ! (ljntlJ! uiwnljmu t wGzwpd, Gljwmqmu t 
uljwGwjpG llilll): bpt hWUWUJWtnwutuwG pmdmu il.iwmwptlti, WUJW ljw19pat
up t.flntuwGwljmpjwG tuwGqwpmuJ! ljhwfiqbgfip ljwpGwmqntpjwG Gqwquwfi 
wupn112 LW4tnwgpwjp J!Upwg12mu: Uwjpwhbq qbuwmu ljwpnq bG tlfiwutlbL 
tintlti zGiwnwljwG L. upmwJpfi uljwGGhpJ!, pfitli hbmL.wfi12ntl qtfiqwfipfi qwpnq 
t J!Gljfibt ljnuwjp ut2: liJq hpqwfirµnpJW U UJWtn<'.iwnnq bppbuG Gljwmqmu t 
ljnqbpp wGqmu: ~pqwfiq ljnqtpp uwpufip 2tpuwump<'.iwGJ! hw<'.iwtu 37°C-pg 
gwap t: ~J:itlwfiqntpJmfin tinitlmu t GwL. htmoGGqwptpwqwG UJWphq qwu hp
uintiw19phupw: 

liju hpqwGqntpJwGG wnwtlht hw<'.iwtu hGpwljw hfi bhp ljnqhpJ!, npnqhhmL. 
qpwGg unm zwm qwGqwq t J!GpwGmu uiwpwmhnpunGp wpmwpnpmun, L. nu-



116 7. liwpuwmm ljm/lipft ljlipwljpnu.fp 

4npGtpmu RPl t unp)1!PqwgtJ.nq 4w19)1mu)1 UJ.WpmGw4mpjntG[!: ltptJ.WI}UJI}Wp)1 
4ntJ.bp)1G uiwhwG2tJ.wo)1g wtlhiP 4wl9)1mu mwtm 11t~mu GmJGuitu wtlhtw
Gmu t hbmoGG11wpbpw4wG uiwphqntl htJ.tlwG11wffwtm hGwpw4_np 4_mwGqn: 
<!.wumwmtJ.wo t WJll hPtJ.wGflUtpjwG Gi.J.wmuwup qbGbm)14w4wG GwJuwhlll4-
tlwontpJmGn: fltum)1, WJG 4ntlhp[!, npnGg unm G4wmtlhL t hbmoGG11wpbpw-
4wG utlllpbq, Gwtup)1 4_bpwpmw11pmpJwG hwuwp ui)1tnwGP. lbG: fipRWU 2mm 
t u4u4_mu pmctntil[!, wJGRwG RPl t WJll h)14_wGqmpJtuG pwgwuw4wG wqqb
gmpJntG[! hbmwqw LW4mwg)1wGbp)1 [!GpwgRntU 4ntlhp)1 4wpGwj)1G uphplll
tntlntpJWG L. tlhpwpmw11pnqw4wGmpJWG tlPw: f2mctmun 4wmwp4_mu t 4wt
g)1milw4wG wflhp'1 tmontwGtp)1 (4wl9'1muti pnpwqun14nGwm 4wu lJwl9'1nt
u)1 WJL opqwGw4lllG wqbp) Gbpbpw4WJ)1G Gbpwp4uwG u)12ngn4_' uwqGbqp.m
uti, ~nu:j>npti L. qum4nq'1 hwtlhtmilGbpn4_: "Uh4pnqGtpG m uiwn4htwtungl:ip[! 
4wGtuhtm hwuwp htJ.tlwG11 4hGqwG)1GbppG optl_w [!GpWgRntU up RWCiti wGqwu 
UJ.htnR t 2P2ht: ltwGtuwpqh!Pi G2wGw4ntpJntG ntG)1 GwL. h'14_wGq ljn4_bp)1G 
I}WGI}Wfl 4Phll!; 

4p4_w11wqwp)1 4ntJ.hp'1 4hpwpwctGmu ~nu:j>npp ouim)1uwi RWGw4n tupw
Gmu t 4wl9timu)1 GbpMmun: <!.bmoGG11wphpw4wG uiwpbqp. 4wGtuwp.qhtuwG 
Guiwmw4ntl WJG 4ntlhp)1G, npnGg unm wpl}bfi Gwtu4)1Gmu G4wmtlht t tUJI} h)1-
tlwGqmpJmfin, oqmw4wp t uJ1GiL. bGhlI! 5 iltG · U1J D3 tltJ.mwu)1G)1 upwG4_wq 
Gbpwp4mun: ~b G2tlwb ctwu4hmmu o)1G tnbf\P lP ntGbgbi., WUJ.w Gbpwp4ntill! 
UJ.btnp t 4P4fiht: 

~bmbGGqwpbpwi.J.wG UJ.Ulpbqp 4wGtuuwG ut4 WJL u)12ng t 4ptlwqw11wp)1 
2r2wGmu 4hpwpwctfip 4wmtinGGbp)1 L. wG)1nGGbp)1 hwpwpbpw4gmpJwG 
hu4nqmpJwG uwhuwfimun: tllwhhumwJ)1G hJmutJ.wopfibp)1g (wnw2tiG hbpp)1G' 
nuljnpGbp)1g) 1.Jwl9lmtu)1 unp)1!PqwguwG L. wf\PRfihpmu qpw GbpbauwG uw-
4wp11w4)1 pwpapwguwG hwuwp 1.J.wwmu)1 m Gllltnptimu)1 L. Rtnpp m bomup)1 
pnGGbp)1 hwpwpbpw4gmpJntfil! uthtnR t !Pfi)1 100-150 uq-ti.J.4_: 4wm)1nGGbp)1 L. 
pnGGbp)1 hwtJ.umwpwlj2nuwG (4P~) hwuwuiwtnwutuwG hw2tlwp4Gtpp hw
uwp 4ppwn4_mu t hhmL.JwtpwGwoL.n. 

4P~=[(K(q): 39,l+Na(q): 23,1)]-[(Cl(q) : 35,5+S(q): 16,05)]: 
t>wtlwtwJtifi ljbppmu 4P.~-l! qmG4_mu t 50-500 uq-t4tl uwhUwGGbpmu: 

QG11 npmu, WJll qhUJ.Rntil 1.Jwwmu)1 uiwpmGwljmpJmGn tJ.nnnpn2 11tp t tuw
qmu: b pb 11pw tummpJmGn qtpwqwGgmu t '.)"U 15 q/qq, wuiw 4P~-l! timGh
Gw 11pwqwG G2wGwljntpJmG: 4P.~-l! utiGlL. wGhpwcth2m uwljwp11w4ti 4wph!P 
t '12tgfiht uwqGbqtJ.mup umt~wm)1, wunGpmup Rtnpp11p, wunG)1mup unq~w
mti, 4wl9)1ntil)1 Rtnp)1q'1 L. 4wl9)1muti unq~wmti oqGmpJwUp. 

1000 uq-tqtl= 53,5 q NH4Cl 
= 66, l q (NH4)2S04 
= 123,3 q MgS04 · 7H20 

lrpwu ljm/lipft UJWhwupp hwupwjftO Ujntplipft uljwmtfwtfp 

= 73,5 q CaCl2 · 2H20 
= 84,2q CaS04 · H20: 
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QG11 npmu, bbmupp L. uwqfibqlimuti uiwpmGwljmpJmGn ~UJ.bmp t qbpw
qwGg)14 q/ljq '.)"\.,: 

lipntnwJ)1G uiwhtJ.wbRti 1.jntJ.bpti unm ljwGwintU uwqGbqpmuti wGpwtJ.w
pwpntpJwG hbmL.wfiRn4- 4wpnq t wnw2wGwt wpnmwJtiG tnbtnwG)1w: ~fltlwGq 
4tGqwG)1Gbpp unm G4wm4_mu t 2qwllqmpJmG L. pbpwGtig tp.ptp.mp)1 wpmw
qwmmu: UGwuGwpmctw4wG 2mwui oqGntpjntG rnmgwpbphtnt qbUJ.pntu huw
pwtl_np t 4tG11wGpGbp)1 wGl.jmu: '.)np Gjntp)1, pwqwGpwGJmpti L. Gwmp)1mu)1 
RPl RWGwqmpJwilp, JiGiUJ.bu GwL. 4wwmup m uipnmb)1Gp pwpllp uiwpmCiw-
1.jmpJwilp ljbpwpwct)1GGbp oqmwqnpotwu qqwUinpbG 4_wmwfimu t uwqGb
q'1mu)1 Jmpwgmun: tllpnmh)1G)1 pwpllp Rwfiw4l! qwCiwintU tGbpq)1wJ)1 wGpw-
4_wpwpmpJwG 11tuipmu 4tnPJ1imu wnw2 t phpmu wunGtiwlj)1 wtlhl9ntl.J, )1Gm 
Lu tlwmwgGmu t uwqGbqpmuti Jntpwgmun: 

7.4.2. U}l.qpnmwppbp)l uiwhwG2n 

up4pnmwppbp bG 4nl4_mu pntnp 1.jbGuwljwfinpbG wfihpw cth2m RJ1il)lw-
4wG mwp.php[!, npnGg tummJ)JmGn 4tG11wum opqwu)1quntil lP qhpwqwGgmu 
50 uq 4tG11wfi)1 qwGq4_wo)1 (wnwfig nwpUJ.p) 1 qq-mu: 4 bGuw4wfinpbG wG
hpwctt2m upljpnuiwppbpp ptltJ.G tG UJ.WtnljwGmu bpljwp[!, pnp[!, utf\PGll[!, gtJ.G-
4l!, uwGqwG[!, ljnpWLtnl!, ilnllip11hG[!, uhthG[!, ppnli[!, wGwq[!, tJ.wGwq)1mun, 
:Pmnp[!, u)1Llig)1mun, G)14hll!, wpubG[! L. 4wuiwpn: 

"UJmpwttJ.ntuwGwljmpJwG UJ.pnghumu u)14pnmwpphpl! qwmwpmu bG Jnt
pwhwtnnt4 ~mGl.jg)1wGtp: UnwtJ.hL hwnwtu 11pwGp hwGqbu bG qwwu npUJ.bU 
~bpubGmGhp)l. w4m)14_wpwp 1.jwu pwqw11pwuwu: fl-pwfig wGpwtJ.wpwpmp
JWG qhUJ.RnLU )12Cimu t 4hfiqwG)1Gbp)l. uptpwtnlj_ntpjntGl!, JuwGqwptJ.mu t tJ.bp
wpmwqpnqwl{wG ~mGl.jg)1wG, L. wnw2 bG qwiPu mwppbp wtumwpw fiwljwG 
bpL.ntJpGhp (wfl. 37): 

lJPl.jpntnwpphp)1 jntpwg4_h!PntpjntG[! uhowuihu UJ.WJUWGwtl_nptJ.wo t l.J.b
pmu qp.wfig u)1wguwG mbuwqn4_, tnwpphp uwqpn- L. u)1qpnmwpphp)1 nt WJL 
uGG11wGJntJ)bp)1 u)12L. qnJntj}JntG mGhgnq ttJ.ntuwqqhgntpjwilp, uwpunqwljwG 
mqm pH-)1 uhbmpJwilp, )1filUJ.bu GwL. u)l.ljpnmwpphp)1 Gljwtnuwup lJ.bGqwGm 
uiwhwG2ntJ.: OpqwG)1qunui UJ.WhUJ.Wfi4_mu t u)11.jpntnwpphp)1 ~)1q)l.ntnq)1wUJ.bU 
pntJLWtnphiP 1.jnGghGmpwg)1wG: liJI}UJ.)1u)1 hnubnumwq[! llbnp t pbptl_mu qwp
qwqnpuwG uhtuwG)1quGhp)l. u)12ngntJ.' GhpMmu, wpmwpnpmu L. ljmmwljmu: 
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Urumuwf.i 37 
U]lljpnmwppbp]l wupwlfwpwpn1p1wu IJbUJPmtf wnw2wg1IIJ 

h]llfwfi.l)n1p1muubpu m l)flwug w]umwu]12ubpfl 

b"pltwp 
(Fe) 

ITJ.qpfia 
(Cu) 

lfw!iqwfi 
(Mn) 

5}1fi4 
(Zn) 

3nq 
(J) 

Ubtb!i 
(Se) 

4npw1m 
(Co) 

U!imw
nfi UUl 

Cu, Mn 

3:mtfi4g}lwG 

<!,bumqpnmb}lqfibp}l, wp
JWG l.lJ.li.quhfimfihpti u 
utiwfiwJ}lfi hjmutJ.wbnp 
u}lGpbq 

Upjwfi u nuLtPwJpfi hJntU
S, Mo, Cd tlwb-p}l qnJwgmu, qbpw

m}lfi'1 upfipbq 

Fe 

Ca 
:Ptimwm, 
qumLtnlJl 

qwm 

Cd, Hd, S 

.'.bbpuhGmGbp}l wtim}ltlw
pwp, uwqbp}l llJ.pqubfi
mwgmu, ljpe}14wJ}lfi 
h mu w we 
3>bpubfim!ibp'1 pwqwq
pwuwu, UllJ.pmwLtmg}l 
u}lfipbq, uwz4ti qnjwgmu, 
umfimu t uwquwJpfi tl.lJ.li.
pb1wJ'1fi hJntUtJ.wb-p'1 

w u uh 

Y.whwfiwau qbqa}l hnp
unfifibp, qum4nq'1 fiJnt
pwtlmtuwfiwltmp Jmfi, 
h}luGwqwG GJmpwqm
tu wfiwlJ.mp Jlllfi 

Fe, Zn Y.}lmwu'1G B12 

U!ipwtJ.wpwpmpJw!i 
w mwfi fib 

4wm4WllJ.bU UWUlqwz}l UilUl 
h}ltlwfil}IltpJm!i!ibp}l Ci4wm
uwup LtwJnt!intpjwfi CitJ.w
qmu, wtunpctwltp 4npmum, 

w!i w we 
'-lbpwpmwqpnqwLtwGmpJU!fi 
tuwfiqwpmu, tiuwtup}l tJ.!iwu
tlwbn, uwqwtlwpJmGntpJmG 
(w!ibu}lw), uwqhp'1 llJ.}lqubfi
mw uwG w!i w mu 
nu4npfibp}l tllJ.ti:Ptiql't hwu
mwgmu, gwi}p pbqu!iwtJ.np
tJ.wbmpJmfi, hwewtuw4'1 

dmuGh 
Y.wm wtunpctw4, uwz4P. 
llJ.Wpw4bpwmnq, qw!iqwq 
we, }lumfiwJ}lfi hwuwljwpqp 
qnpbmfibmpJw!i tuwfiqw
pmu 

UrumuwlJ. 38-mu pbpt.J.wa bfi mwt.J.wpp lJ.bpwpwctfip lnp GJmpmu llJ.Wpm
CiwlJ.tJ.nq llplJ.pnmwppbpp CinpuwCibp[!: 

l.fpwu /jnt/bpft lljWhWU2[J l/ftmwtfjJuUbpft U/jwwtfwtfp 119 

UrumuwlJ. 38 
Swlfwp]l hwtfwp tf]lljpnmwppbp]l unptfwubpfl, tfq, ljbpwpwdu]l 

lJP.lJ.pnmwppbp~ 

GfllJ.wp 
ITJ.qti.Cia 
lJwCiqwCi 

5pCilJ. 
UbtbCi 
3nq 

4npw1m 

lDfl UJDip]l 1 ljq hw2lfnl/ 

4nrphp' upCil L. 
lJwm11w2 4pwCi lJ.ntJ.bp 

150 lJ.q 4Q-ntl 

100 50 50 
4 10 10 

60 50 50 

50 50 50 

0,15 0,15 0,15 

0,25 0,25 0,50 
0, 10 0,10 0, 10 

7 .5. 4f:}WU 4m.tbrit"J L4WhWLI2[! 
t.lti Ln wliti (i (i b ri ti 0 4wLn liw Lip 

. :;, 

'-1.p.mwupCiCibp[! opqwCiwlJ.wCi upwgmpJmCiCibp bfi, npnCip CimJCipulj Ill uba 

pwfiwlJ.p qbllJ.pmu mCibfi pwpap qbGuwpwCiwlJ.wCi w lJ.mti.tJ.mpJmCi: 
A, D, E, K i.Ui.m wupGCibp[! UjwmlJ.wGmu bCi nwpllJ.wtnlJaCibpp qwupCi , pulJ. 

B i, B2, B6, B 12, C i.Ui.mwupGGbp[!, CiplJ.nmpGwupq[!, u1wCiummbCiwppmCi, ppnpp

Ci[!, :}:m1wppmCi ' 2pw1mJaGbpp: f!n1np $mwupGCibp[!, pwgwnmpJwUp D3 l{P

mwupCip, lJ.bCiqwCim opqwGpqumu l bCi lJ.wpnq upCipbqtJ.bL pwJg pwCip np lJ.w
mwpmu bG jmpwhwmrit4, lJ.bCiuwlJ.wCinpbCi lJ.wpL.np {>mGlJ.gpwGbp, llJ.WmlJ.w
Gmll bG uGuwG wfitllntuwppfibll1 mwppbppG L. uibmp t opqwfipqu ummp qnp

i}bfi lJ.bpp hbm upwupu: llpnnn11 lJ.bliqwupCibpp lJ.mPPl P llwCiptCibpf! upCipbqmu 
bli qqwlti pwCiwlJ.mpJWUp B tuupp i.Ui.mwupCiCibp, mump l P pwgwntJ.mu CiwL. 

l}PwCig CibpaMwG hGwpwtJ.npmpJmCiGbpp [!CiqwpawlJ.mll[! uwpunqwlJ.wCi m qti.

mu: Cwm qbumbpmu up i.Ui.mwupfip wGtJ.wCi mw4 hGpwqptJ.mu bCi upwCiuwCi 
qwnmgt.J.wap mCibgnq up pwCip ppupwlJ.wCi Upwgm pjmCiCibp: UwlJ.wJCi WJI} 

Cijntpbpp hpuCiwlJ.wG · l:J.wnn~gtJ.wapwJpCi, CinlJGpulJ. l Ci l pCi, mwppbpmpJmCiCibp[! 
lJ.wpnq bCi ipmpntubt qpw-Cig CibpqnpampJwCi pGntjp[!: 

.£!pllpwuibu unm upwgntpjntCiCibpp wqmptJ.ntpjmCiri hwubuwmbtm Ciuiw
mwlJ.ntl qnpi}CiwlJ.wCimu A, D , E i.Ui.mwupGGbpp hwuwp lJ.ppwntJ.mu bCi hwpw

pbpwlJ.wCi gritgwCif12Cibp, npnCip lJ.nl tJ.mu bli up2wqqwJpCi upwtJ.npCibp (lJU} 
A l{PmwupCip 1 U1f hwuwpctbp t 0,3 ulj_q nbmpCinltiCi, 

D3 l{PmwupCip 1 UU hwuwqnp t 0,025 ulJ.q D3 tJ.pmwupCipCi (tun1hlJ.w19p{>b-
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(lllL), 

E tl_Pmwu)1fi)1 1 UUhwliw(lctbp t 1 liq DL-a-tnn4n:pbpJ:ltwgbmwmpli : 

il(lntlnq 4hfiqwfi)1fihp)1 unm 4m£1)1()1 UUIU(ltw4wCi awquwfi :Pti£1UhlitnWj)1Ci 

qwpqwgwa hwuw4w(lq)1 qhUJ.pmu hbmL.mu hfi u)l.wJfi tlW(lUJ.WLntJO' tl_Pmwupfi

Cih£lntl L. P -4wpnmpfintl WUJ.whntl_tl_wampJwfi[! (pwgp K tl_Pmwuplipg) 

(wq. 39): Q(lwtntJO' tl_PmwupCiCihpp L. K tl_Pmwupfip UJ.whwCi2l! pw4wpw(ltl_mu t 
4h£1)1 hhm [!fiqmCitl_wap L. 4mpp(p m hwum wqppwJ)l.Ci pwctCip uwCi(ltCih(lp upCi

phqw0-)1 hwztl_Pfi, )1Gm Ltintl[lCi pwtl_w(lwpmu t CintJCi)1u4 pwpo(l 4wpCiwJpfi uph

pwtntlntPJwlip 4ntlh£1p UJ.whwu2n: 

Uiumuw4 39 
lipwti qmfbpft UJWhwupf! 6wpUJwfmJ<} 1/junwtifttiubpft tiljwmtfwlfp 

b. l)J1w6g wtipwlfwpwpnlpjwti wfumwtift2ubpfl 

Ufitl_wCimun 

A tl)1mwu)1Ci 10000-20000 UU, 
100 4q 4Q-)1 hwz

l\.ml 

p -4w(llltnpCi Opw4wCi 150-300 
uq' u4uwa 3 zw
pwppg (upCi(L. 
o-atw) upCi(L. hn
IJ.PmpJwfi u4)1qp[! 

0 3 tl_Pmwu)l.fi 1000 UU, 100 4q 
4Q-)1 hwztlml 

E tl_Pmwupfi 100 UUlih4 qlfu)l.Ci 
O(lW4wfi ' lPW9nt
gp( 4hp)1 hhtn 
[!CiqmCiwa E tl_P
mwu)l.Cip hhm 

5w0-(l pbquCiwtl_n(ltl_wamf)Jntfi, tlip(l)l.n
Gwt qwpqwguwG fuwfiqwpnui, uhnw-
4wCi o(lqwCiCihp)1 4wmwnwJ)1Ci pn(lpn-
mu 

Y.hpwptnwll(1nqw4wCi :PmCi4g)1wJ)1 
fuwCiqwpmu, otJ.wqwmuwCi (otl_nq
JWg)l.w) qwfiqwqmu, pntJL W(ltnW
hwJmtl_wa ubnwgwG4mpJmCi, otl_w
pwfifih(lp 4)1umwfihp)1 qw(lqwgmu, 
[!fi4b£lp)1 UJ.whmu, 4wpmu UW(lUCiw4wCi 

Cit w a wGw nt mCi 
4uwfup)1 wCipwtl_wpw(l hwGpwgmu 
(oumhnuwuwgpw, nwfu)l.m), hhm-
0-CiCi w h w wfi w h 

U (ltnWJpCi L. 41lwfupwJ)1Ci u4wGCi~[lp 
tlfiwutl_wap , UJ.wzmUJ.wCiw4wCi hw
uwqw[lq)1 f)nttwgmu, qb[lUJ(ltnW
Il(lllIJ.W4wCi :PmCi4g)1wJ)1 fuwCiqw(lntU, 
[!Ci4h£1PP UJ.whmu, 4wf)mu unuwmp4 

Cit w o wCiw m mCi 

4ntlh£1)1 4hflwptuctGmu wGpmJtWmflh!P t D tl_Pmwu)l.Gti wtlbl.9m4n: li[lqbfi 
)1u4 UJ.whwCi2tlw0-)1g mwuGJw4 wCiqwu wtl_blti pwCiw4)1 qhUJ.pmu D tl_Pmwu)l.Ci[! 

pmCiwtln£1)1( wqqbgmpJmCi t mfihfimu L. wpJntCiwtnw(l wCinpCih(lnui m l}lw

l}lm4 hJnLUqwap Cib(lntU wnw2wgfimu 4w19)1mu)1 4mmw4mu: bpb 11w(lqw
qhmCi)1 pmuwaw0-4n pCimpwq(ltl_mu t nu4b qw(luwltti uba pwCiw4mpJwUp, w -

libpft UUJWDfllU[! 121 

UJ.W h)1UJ.h£11.Unnwu)1Ciwgnui)1g fumuwl}lhtm hwUW(l wCih(lwctbzm t UJ.W4wuhg

Ciht D 1.Unnwu)l.Cip ummpn: UCih(lwcthzm t pwgwnht CiwL. A 1U11.nwu)1Ci)1' (Wl}lw

pwctCi)l.g wtl_hlti pwCiw4mpJwCi ununp[!, pCim L.u hwCiqhgCimu t pmCiwtl_npuwCi: 

f"l mw(lph(lntf)JntCi A L. D tl_PmwupCiCih(l)1, P -4wpnmpCip. wtlhl9nt4l! o(lqwCi)l.q

umu fuwCiqw(lmUCih(l ()1 wnw2w9Cimu: 
Upmnwj)l.Ci UJ.Whtl_wapp qhUJ.pntU 4wu uha pwCiw4ntpjwllp 4wCiw~ qwCiq

tl_wantl_ 4h£1W4Ilhltiu, n(lUJ.hu 4wCinCi, n(lntlnq 4hCiqwCi)1Cih[1)1Ci tlw(lUJ.WLntJO tlP
mwu)l.CiCih[lntl WUJ.Whntl_htm fuCilltifl ()1 wnw2wCimu: liJCimwuhCiwJCi)l.tl_, fumn)1 L. 

uJ:itnu)1 CiwfuwUJ.Wtn(lwumuwCi qbUJ.pmu mhqp t mCihCimu P -4w(lllm)1Ci)1 mcthq 

pwJpwJntU, n(lpg u)l.Ciphqtl_mu t A tl_Pmwu)l.Ci: '1-(lw hhmL.wCipntl_ 4ntl_hp)1 UJ.W

hwu2n A tl_Pmwu)1Ci)1 fi4wmuwup lPPtl ()1 WUJ.whntl_tl_mu: Uba pwfiw4mpJwup 

funtn, aqnm, fumwg(lwO 4h£1, hq)1U}l.Ill119ll[lhfi[l L. 4wfiW( qwfiqtl_wap u)l.Ltinu 

tnWLnt qhUJ.pmu 4hpwpwct)1Ci UJ.htnp t umgtl_hfi A tl_Pmwu)l.Cip 4wu p -4wpnm)1-

Ci)1 hwtl_htmUh(l: 
'Tlhmp t CizhL np gwfi4wgwa Ul.Il(lbU (pwpop Uphpwmtl_ntpjntfi, hqwfiw4)1 

wCipwphfiUJ.WUl.Il UJ.WJUWCifibp, h)l.tl_wCiqntpjntCilibp, uw4wpnLJOUh[l, tnhfufin1n

qpw4wfi mbqwl}lnfumpJmfiCih(l L. WJtfi) pw(lo(lwgfimu t 4bCiqwfi)1fihp)1 UJ.U1-

hwfi2n tl_Pmwu)1CiCih(l)1 u4wmuwup, L. UpWJU f)W(lU 4wfiW( 4h(llltU hfi UJ.Ul(lnt

Ciw4tl_mu pwtl_w4wCiw(wl}l l'.iw(lUJ.WtntJO tl_PmwupCiCih(l: Y.)1mwupfifihp)1 UJ.W(lnt

fiw4mpJntCi[! 4h£1mU UJ.w4wumu t q[lw UJ.WhUJ.wfiuwfi L. UJ.whw anJwguwCi 

qhUJ.pmu: 

7 .6. 4bpp u~wnnulo 

4bpwpwctCi)1 mmhLtimpJmCin 4hCiqwCi)1Cib(l)1 LtiwfldhJ:? uCiuwfi h)1uCiw4wa 

UJ.WJUwCiCi t : iltum)1, WJU 4wu WJfi 4h£1)1 mmhltimpJwG l\.h(lwph(lJWL 4hCiqwCi )1-

Cib£llt Cib(llltCiw4mpJwfi hCiwpwtl_n(lntpJmCiCib(lfi tiuwCiwm 4w£1L.n[l qh[l t fuw

qmu qnpaCiw4wCimu 4hpw4£11lwCi Cin(lliwfih[lG li£1w4wCiwg fihLtiu: 
4pwCi 4nqb(lp 4nqu)1g (Ilfl CiJmp)1 uUJ.wnuwG ubampJntfil! n£lnztj_m u t 

hbmL.Jwt pwCiwoL.nq. 
4bpwpwctCi)1 OL. UUJ.Wnmu (4q/op) = 4Q (4q) · 0,011 +0,3 · 4l1P (4q/op)+4: 

Opftuwlj. 4 ntl_P 4hfiqwfiti qwGqqwan 500 4q t , 4wpfiwmtl_mpJntG[!' 

15 4q/o(lw4wCi: 

4h(lwpwctCiti OL. uUJ.wnmun 4LtiCi)1' 
500·0,0ll + 0,3 · 15+4= 14 4qfo(l: 
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.f?.wfip np npnonq 4hfiqwfipfihpp 4hpwmhuw4fihppg pwctpfi[! pwq4wgwo 
t hpufiw4wfi (owtiwtwJpfi) L. tumwgpwo 4hpwmhuw4fih[lpg, mump mw(lph
[lntU hfi hpufiw4wfi 4hpp ~L. nunhtlimpJwfi L. wupn112 4h£1wpwctfip ~L. mmh
UintPJWfi uhontpJmfifih[l[! (wq. 40): il[lnonqfih[l[! 4h[lfi [!fiqmfimu L. npnomu hfi 
16 ctwutiw [!fipwgpmu: llnwtlhtwqntJfi nunhtlimpJwfi hwufihtm hwtiw[l 
wfih[lwcth2tn t 4ntlh[lpfi hfiW[lWtln[lntpjntfi lllWl WUpllIJ.2 O[ltlW [!fipwgpmu 
oqmtlht hpufiw4wfi pw(l6pn£1w4 4h£1wmhuw4fih[1pg: . 

. Urumuw4 40 
l.Jwpfiwwm ghlzbpft ljni/bpft ljbpft UUJwnmtf£!, ljq [)u/100 ~q l.J.Q 

Lw4mwgpwJp wupu[! <!,pufiw4wfi 4hpp Cfiqhwfint[l 

U\llWilntU[! 4hpwpwctGp 
U\llWilntU[! 

1 ' 1,4-1,6 2,6-2,9 ' 
2-3 1,6-2,0 2,8-3,5 
4-9 2,0-2,2 2,6-3,0 

10-11 1,9-2, l 2,3-2,5 
4:pt{wqwqwpp zp2wfi 1,4-1,7 1,5-2,0 

<!,pufiw4wfi 4h£1 hfi 4nitlmu pntn[l WJfi pmuw4wfi 4h£1wmhuw4wfihp[!, 
npnfip uzw4tfmu L. \llWtn(lwumtlmu hfi mfimhumpJmfimu: 'l-[lwfig ptltifi tfi 
UlWtn4wCimu UW[lqwqbmGwJpfi 4wfiwrn, b[lhpfint41!, wntlmJtn{!, bqp\lltnwgn
phfi[! L. qpwfigpg \llWtn(lwumtJ.wo uptnu[!, tunm[! Lt uhfiwct[!, pfiilllhu CiwL. 4hpp 
ow4fiqhqn, ow4CiqhIJ.P t}l[lhp[!, 4w£1mn:Ppll! L. wnfi : <!,pufiw4wfi 4hp[! tn[lt{mu t 
wupn112w4wfi 4wu tunzn(l uwfi(lwg4wo t1Pow4mu: liJCi npnonqfih[lp hwuw[l, 
wnw2pu hb(lppfi, ownWJntU t n[11..4hu pwqwfipwfiJmpp WflPJntp: 4:hpp pwt{w
pw(l 4wnmgtlwopp uwupfi 4wphtli t 4w£1b"pp 4wqtiht [!Utn p[lppp Qpupw4wfi 
4wqup 4wu n[ln6nq 4hfiqwfim tlwppp: 

Ivmwgpwo t 4nitfntu tfib[lqpwJntl L. UlPDtnbpfintl hwpntum 4h£1t!' hwmp-
4wJpfi 4h£1Wtnbuw4fih[l[!, Uzw4tlwo 4wti lJ.bpt:uuzw44wo Ub[lUh[l[!, . pfii\llhU 
Ciwlt qJmqwmfitnbuw4wfi hmu12p tlhpwu2w4mupg umwg4wcr ufiwgn[iqfib[l[!: 
4.w(luw4[!, gn[lhfi[!, mwpb4wfi[!, gn[lbfiw2n(lwfi, qw[lpfi, bqp\lltnwgn(lhfi[!, pfii
Ulhu fiwL. pht}ln. 4h£1p wumpn, w111wt}ln2pfi 1..4wm4wfimu hfi tfih[lqpwJntl hw
[llllUtn 4h[lwtnhuw4fibpp ptltifi: Ohp umwfiwtm hwuw[l unJWJP mfiqp, wpL.w
owq4p, htwom4p, qhmfinfi4mJqp L. 4n4nup tlh£1wuzw4mupg mnwgtlwo ufiw
gnpqfih[l[! hwuwpt{mu bfi Ul[lntnhpfinlJ. hw(lmum 4h£1: 

4:b[lp nunhtlintpjntfi[! 4hfiqwfipfihpp unm bfipwp4tlmu t uhtuwfip4w4wfi L. 
:Ppqpntnqpw4wfi 4wpqwtln£1liwfi : Uhtuwfip4w4wfi 4w(lqw4npntU[! n£ln2tJ.mu t 
4tn£1PIB hwqbgtlwompJwfi wumpowfintl L. \llWtnhpp oqtiwompJwup: .'.bpqpntn-
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qpw4wfi 4wpqwtln[luwfi ctwuwfiw4 4w£1L.n[l qh[l hfi 4wmwpntu ufifiqwfiJmph
flP fi4wmuwup UlWhwfi21!, opqwfipqumu wnw2wgwo 2h£1untpJwfi pwfiw4l!, 
pfiilllhu fiwL. qum4nqp L. 4hmnfiwJpfi uw(lupfifihpp \llW[lmfiw4mpJntfi[! W[lJWfi 
\lltWqUWJntU: li[lJWfi Uh2 2Wi;!W[lp gwap \llWpiltfiw4mpJWCi qh\llpntU 4h£1p oq
mwqn[lOntU[! 4hfiqwfim 4nqupg wtlhtwfimu t, pu4 pw[lO[l \llWpntfiw4mpJWfi 
qhlllpmu' \llW4wumu: 

bph fiJmpwl}mtuwfiw4mpJwfi 1..4[lnghumu qnJwgwo 2h[1UntpJntfi[! w 4w
pnq hhnwgtlht O[lqwfipqupg, W\llW 4h£1p mmhtlimpJntfi[! UlW4wumu t: 4:hfiqw
Cipfih[lp OW[lUlW4WtUWfi 4wu W[ltnWppfi up2wtlWJPP pW[lOp 2h[1UWUtnpowfip 
qhUli;!lllU fintJfi\llhU U\llWlltlntU t PPi pwCiw4ntpJWUp 4h[l: 4:htnnfiwjpCi uwp
upfifih[lp pW(lO[l \llWpiltCiw4ntpjntCi t Ci4wmtlmu tW4mwgpwjp u4qpmu, hpp 
4wpfiwjpCi uph(lwtntlntpjntCi[! 2Wlll wpwq t pwpO[lWfintu, pu4 4hpp U\llWilUWfi 
wtlh1wgntti[! 4wmw(ltlmu t qwfiqwri; 'l-w hwm4wlllhu pfinpn2 t WJfi 4hfiqwfip
fih[1pfi, ll[lnfig uwpufimu 4ptlwqwqw(lp 2£12Wfintu 2Wlll OW[l\ll t 4mmw4tlht: 

<!_pufiw4wfi 4h£1p U\llWilUWfi iWt}l[! 4wtutlwo t Up 2W[lp qll[lOllfifih[lpg: 
Unw2pfi hb[lppfi qw npn2tlmu t ufifiqwfiJmph(lp uwpuhUimpJWUp, illfl fiJmpp 
UlW[lntfiw4mpJwlip L. tn(ltlnIJ. 4h£1p 4wnmgtlwopml: Cfiq npntu, wnw2Ciwhhpp 
fi2wfiw4mpJmfi mfip hpufiw4wfi 4b£lp uw(luhUimpJntfi[!, npfi pp hh[lppfi 4wtu
tlwo t qpwfimU pwqwfipWfiJntpp \llW[lntfiW4ntpjntfipg: lJ:wpfiWJpfi Upbpw
tntlntpjWCi wtlbtwguwfi[! qmq[!Cipwg wfih(lwcth2m t pwpo(lwgfiht wupnq2 4h
[lwpwctfip ufifiqwfiJmph[lp uwpubUimpJntfi[!, npntlhhmL. 4tpp U\llwnuwfi hfiw
£1WtlnpntpJmfifih[l[! 4ntlh£1p unm uwhuwfiwt}lw4 hfi: UCifiqwfiJmphpp pwpop 
uw(lubUimpJwfi qhlllpmu 4tn£1Pifi wpwq t wqwmtimu \llWpntfiw4mpJmfipg, 
pfiw 2fin£1htitl 4bfiqwfipfi 4w(lllIJ.wfimu t 2mm mmht 4h£1p hhppw4wa pwctpfi[!: 
~n[l GJmpp pw(lop 1..4wpmfiw4mpJwfi qh1..4pmu w(lwqwfimu t 4tpp n[ln<lntu[!, 
pfiiP hhmL.wfipntl upwtlnp ctwuwfiw4mu 4ntlh[lfi mmmu hfi wtlhtli 2wm 4hp: 
'l-w Ulhtnp t hw2tlP wnfiht 4wfiwi 4hpp 1..4whw0nJwguwfi ctwuwfiw4, pwfip np 
pw[16pn(lw4 4wfiwi qwfiqlJ.wop L. bqplllmwgn[lbfip uptnup illP GJmpp U\llwn
uwfi iWt}l[! pW[lO[lwfimu t qpwfimu 2PP' hwUW\llWtnWutuwfiwpwp 60 L. 65 % 
UlW4wuhtm qhlllpmu: 

litnPPintU iwtlwqmJfi tuunpuwfi hwuw(l wfihpwcth2m t, ll[l\llhuqp illfl fiJm
pmu ohrwtlnq Ul[lntnhpfip pwfiw41! Uifip 8 %-pg ni lllw4wu: nhrwtlllIJ. lll£lnmhp
Cip gwap \llW[lntfiw4ntpJWU l}h\llpntU qnjwgwo UWfi[llfib[lp \llll\lllllLJWgpwfi p 
t1Pow4p il wlllwhntlht 4h£1p iwtlwqntJfi tuunpmu, pfiw W[lllJntfipmu wJfi wtlhtli 
tp4w£1 ctwuwfiw4 t ufimu 4tnPPintu: 

nuntlnq 4h£1p pwfiw41! 4wtutJ.wo t LW4tnwgpwjp 2£12Wfipg: Umwunpuw
WllPQWJpfi hwuw4w£1qp mw(lnIJ.ntpJntfi[! LW4mwgpwJp u4qpmu, qpwfi fiw
tun£ll}llll hIJ.PmpJwfi hhmL.wfipntl, qbn uwhUwfiwt}lw4 t, mump 4h£1p i Wt}lfi w
tlhtwfimu t upwjfi tW4tnwgpwjp hp4pnpq wuupg: Uw4WJCi wglil}llqp 4wu 4h-
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mnq]1 qwpqwguwCi l}huumiu ljbp)1 u111wnmun CitJ.wqmu t : .!,)1uCiwljwCi 4hp)1 
u111wnmuCi wtJ.b1wCimu t 4hCiqwCim wnm12wliwCi 4.Ji6wljp ljwpqwtJ.npmupg hb
mn upwJCi: lihpp wnwtJ.htwqmJCi u111wnmu CiljwmtJ.mu t LW\.jmwgjlwJp bpljpnpq 
wuujlg uljuwb L_ upCiLL_ hajmtpJwCi Jnpbpnpri wupurr: .!.$mpJwCi tJ.hf12pCi b[lljnt 
wuumu, npntJ.wjCintU U}lllllP qpwqbg[lwb mwpwantpjwCi Ubbwguw(i hbmhwCi
pntJ. qqwLtinphG uwhuwCiwtliwqtJ.mu t qmpJiW mwpnqmpJmCin: 

.!.)1uCiwqwCi 4hf1)1 u111wnuwCi Lwtlin n[ln6n11 qbCiqwCipCibpp unm qw]utJ.wa t 
CiwL_ qbpwpwdCimu ]utnwgpwb qb[ljl uwljwpqwqpg L_ qbpwqpuw(i nbdpupg: 
UM pwCiwljmpJwUp ]umwgpwb qbp UlWLnt rihutpmu (ul.J.uwa unmwtJ.npwutbu 
4 qq ]umwg[lwb 4hf1pg upCiLL_ 8-10 qq) LP hw2n11tJ.mu tumuwtliht hpuCiwqwCi 
qhpjl mmhLtimpjwCi nf1n2wqp CitJ.wqmujlg (w11. 41): 

Urumuwq 41 
~fll/lipft ljbpwpwdfift h]ltffiwljwfi ljlipft UUJWllUWU filfwqmtf!J' 

JJUW ljlipwpwdfimtf juwwgpwo ljlipft pwfiwlj}J, ljq ::n.J 

Iumwgpwb qbpp pwCiwljn optJ.w 
.!,puCiwqwCi ljhpp u111wnuwCi 

ljhpwpwdCimu CitJ.wqmuu tuuiwgpwb lJ.bpp 
1mpwpwCii.Jmp l l.J.q Ou hw2tJ.ntl. 

0-3,0 0-0,15 

3,0-6,0 0,2-0,5 

6,0-8,5 0,4-0,7 

8,5-12,0 0,5-0,8 

.!,puCiwljwCi lJ.bpp mmhLtimpJntCi[! CitJ.wqmu t qpw npwl.J.P tJ.wmwguwCi 
hbtnhwCipntJ.: 3 ljq-jlg wtJ.blti jutnwgpwo 1.J.bp[! UpwCitJ.wq tnWLill qb111pmU 
ljmppLmu pH-)1 Ci2wCiwl.J.mpJmCiCi )12Cimu t 6-jlg gwbp, )1Cim CitJ.wqbgCimu t pw-
11wCipwCiJmpn 6h'112n11 uwCiptCibp)1 pwCiwlJ.n: ri-pw hbtnL.wCipntJ. qwG11w11mu t 
ljhpjl :}ibpuhCimwgmun, h bpljwpmu t uwpun11mpJwCi dwuwCiwljwhwmtJ.wb[!, 
)1CiLCi tL Wf111JmCipmu hwCiqbgCimu t n112 qbpwpwdCijl Lnp CiJmp)1 u111wnuwCi 
]12bguwCirr: 'GuwCi hbtnhwCipCihp t wnw2wgCinu1 Gwh lihpwpwdCimu 2wpwp)1 
pw[lop 111wpmGwqm13JntU[!: 

lutnwgpwb qbp tnptJ.mu t UpwJCi awtJ.WLWJjlCi qbp mtnbtmg hbtnn: .!,)1uGw
lJ.wCi lJ.bp nttnhtm 11h111pmu ppwqwtnmU:Ci wtJ.blti wnwm t, pwCi ]umwgpwO- lJ.bp 
mtnbLtiu: JO-pp hhtn ujlwu)1Ci ljtnpp~ t umCimu pm~bpwJpCi CiJntpp qqwlti pwCiw
qmpJmCi (Ciwmppmujl hpqpnljwppnCiwm' NaHC03) 8,1-8,3 pH-ntJ.: ri-w ljwG
]umu t pH-)1 ]12hgmU[!, j1CiL)1Ci hwCiqbgCimu bCi ]umwgpwb lJ.bp)1 ~bpubCimwg
uwCi dwuwCiwl.J. wnw2wgnq gwb[lwUnthlJmLWJpG 6wp111wppmCibp[!: Iumwg-
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pwa qbp)1 opwtiwCi pwCiwlm up pwCip pwdCintJ. ljb[lwqphLnt up2ngntJ. qwCi]u
tJ.mu t pH-p ti2tgmun ljmppLmu h IlflWCintJ. Jm4' hpuCiwqwCi ljbpp u111wnuwCi 
CitJ.wqmun: lJbpwpwdCimu ljwnmgtJ.wbpwJpCi pw11wCipwCiJmpp 111wpmCiwqmp
JWCi L. fumwgpwo \.jb[lp mpuw(i hw6w]uwlJ.wCintpjWU Up2L_ qnJntpjntU ntCip 
hwljwqw[lo hwubuwmwljwCintpJmCi: t>Cipg hbmn futnwgpwb lthflp pwCiwlj[! 
ljbpwpwdCimu 111hmp t wtJ.btwgCihL 2wpwpwljwCi 2 ljq-pg nL wtJ.blti, np111buq]1 
lJ.mppLjl upqpn:}itnpwG pwtJ.wpwp ctwuwCiwq mCibCiw 1.J.bpp Cin[l hwpwpbpwlJ.
gmpJwCiCi numbtwCiwtm hwuwp: 

lintl.Ji gh11n, mwpjlp[! h qbCiqwCijl qwCiqtJ.wan hu wqrinu1 bCi ljbpjl u111wn
uwCi uw\.jW[ll'].W\.jp tl.pw : liwf}UWUlill Ill'1'1Illf'JWU PWflOpwljpp qntJ.bpCi wtJ.blti 
2wm ljbp bCi u111wnmu, pwCi uuwlJ.wpCiwmm ljwu uuwmm gb11bpp qntJ.tpn: bp
pnpq h wtJ.blti apCi mCibgn11 ljntJ.bp[! u111wnmu bCi wtJ.b!P 2wm ljbp, pwCi hppmw
UWfll'J- \.jhCiqwCipCibp[!: 

7 .7. LipwG 4mlbf1ti 4bf1wpwctpGGbf1ti 
4wqunuj[! 

lintJ.bpp ljbpwljpntU[! oubnwjpCi 2fl2WUntU hpuCitJ.wO- t bwtJ.WLWJltCi ljbpw
tnbuwljCibppg pw111.J.wgwa 4tpwpwdj1CiCibpp oqmwqnpbUwCi tl.pw, · n[lnCip 
ll!htnp t WUJtUhntJ.bCi qbUUWUJWhll!WUUWU ll!WhWU2[! L_ O[lWqw(i UnmwtJ.npW
U}hU 10 ljq ljwpti qnJwgmU[! (ljwp' 1.J.wpqwtJ.nptJ.wb num ljw13CiwJm$): Uuw
nwJ)1Ci 2p2wCimu oqmwqn[lbtJ.ntu t qwCiwL lJ.bp, npCi wutwhntJ.mu t qbCiuw
U}WhlllwCiuwCi ~mCiqgpwCibp[! h 12 liq lJ.wpfiwmtjmpJwfi U:wlJ.wpqwqn: .!.11pmp
JWCi, lJ.ptJ.wl}wqwpp 2p2wGp ljntJ.bpp uCiCiqwfiJmphplt utwhwu2rr mwptJ.w gwG
ljwgwa dwuwGwl1whwmtJ.womu uthm12 t wutwhntJ.4.Ji hpuGwqwG qhpp hw2-
tl.Jifi: 

lintJ.bpp ljbpwpwdCimu GnpuwtJ.nptintU bG Lnp CiJmpti, tCibpqpwJti, rrGqhw
Gmp h oqmwqnpbtJ.nq hmu UJpnmhpG]1 (utiwdwuwGwq hw24.Ji wnfihtntl. wqn
tn)1 timp)1LwJpfi hw2tJ.hlt2P.nn), pGL111bu Ciwh hmu pwqwCipwCiJmpp, ljw19pmup 
h ~nu~npp U}WpmCiwlJ.mpJmCiCihpl}: <!,mu pwqwCipwCiJmpp U}WpmGwqmpJntG[! 
ljbpwpwdGp 0-wtJ.wtWJPU uwumu UjbUlp t LtiGti O'G 25 %-pg nl U}Wljwu, np
utbuqp {!UqhWUill[l qbpwpwdCintU, fibpWilJWl (iwL_ hwtJ.wuwpwljznn11 jumwg
[lWO lJ.hpl}, qpw uwljwpqwql} qtnfitl.Ji 18-22 %-p uwhuwGGbpmu: Pw[lop upb
pwtnm ljntJ.bpp lJ.bpwpwdfimu pwqwfipwfiJntpp utwpmfiwljmpJntfil} Lnp GJm
pmu uthmp t Ltifip 15-16 %-pg nL lllWtiwu, pCiLCi wGhpwdt2m t ljmpflLP Cinp
uwl w2JuwmwGpl} L_ 4wpmu lJ.wpGWJillllP U}WpntGw4ntpjntCil} \.jwjntGntpjntCi 
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wlllwhm.J.btm hwuwp: 4nl.ll}1Ul uwGpwgt.J.wo pwqwCipwGJntflG wnw2wgGmu t 
ltbpwJ}lG qwGqt.J.wo}l 4p4Ciw4}1 npno, }lGm Cil.llwummu t 4mp}l(mU wgbmwm}l 

qnJwguwGn: 
4wGw( Ltwu Ul.ll}lmw4mgnt.J. hwpmum WJL 4hpwmbuw4Cibp}l oqmwqnpo

uwG qhl.ll11mu wGhpwctbzm t hbmuhL nplllhuq}l lllPnmt}lCi}l wi.J.hLQmlm uh4 
qtlu)l hwzqnq (qbpwqwGg)l 500 q: UwqwJU qbpwpwctU)l 0-wlJ.wtwJ)lU uwu)l 
unmmb}lCi}l 4wu tGbpq}lwJ}l wt.J.bl9m4G wGhpwdbzm t hwzi.J.b4znbt tumwgpwo 
4.bpnq: 11-w UzwGwqmu t, np ul.ll}lmwqmgnq hwpmum h}luCiwqwG qbpwpwd)l
Gn l.llhm11 t hwlJ.bthL tGtpq}lwJ}l pwpap lllwpmGw4mpJwup, }luq tGhpq}lwJnq 
hwpmum hpuaw4wG 4hpwpwd}1Gn' ulllJ:imw4mg}l pwpap lllWpmUwqmpJwup 
tumwgpwo lthpnq: <.}luGwqwG 4hpwpwct}1Gn l.llhm11 t hwqwuwpwqznqwo l.PG)l 
Gwh hwG11wJ}lG UJmpbpnq u tllJ.mwu)lCiCibpnq: 

lfpwO ljm/bpft hwifwp ljbpwpwdftO ljwqifbtm ljwpq!J gm}g t mpqwu 1-ftu Ii 
2-pIJ. opftOwljubpmif: 

Op):lCiwq 1. 4:~wu qntl):l wt.iwnwJ):lG qhpwpwcJ):lCi' qwuw~ qwuql.J.wo):l 
oqmwqnpb-Uwlip: 

4bGqwG)l qwGqqwa1f 500 4q, opw4wa 4.wpGwmqmpJmCin' ~ 15 qq, 
3,9 % JillilWJGntpJWUp h 3,3 % lllflilUlb}lG)l lllWflntGw4ntPJWUp: <,puGwqwG 
qbp}l mmbl.PntpJmGn' opw4wG 10 ltq Ou: 

1. tCibpq}lwJp u uCiGqwCi3mpbpJ:i 1.llwhwCi2}1 npnzmuJ!: 

I.I. lfbuuWUJWhUJwOifwO hwifwp wlihpwdb2m tubpqftw1ft Ii UJ1111mbftO}l UJW
hwupft npn2mlf1J {f!um bpw2Juwlfnpt./mz Onpifwubpft). 
tfitpq}lw' 31,0 lrQ UJl:/op (0,293 lrQ LUl:q 500°·7): 

lllpnmh}lCi' opw4wfi 380 q o<. Ill: 
1.2. 1 ljq ljwpft (jllJwgifwO hwifwp tubpqftwJft Ii UJ1111mbftu}l UJwhwOp/J. 

tfihpq}lw' 0,37q <,ti (%)+0,2q <,Ill (%)+0,95='0,37q 3,9+o,2q 3,3+0,95'"' 3,09 
U-Q LUl:: 

lllpnmhpCi' 86 q, 3,4 % <. lll-}1 I).hl.ll11mu (±0, 1 %<,Ill -> ± 2 q o4 Ill.), 3,3 % 

<. lll-}1 
I].hl.ll11ntU -> 86 q-2 q'"' 84 q o<, Ill.: 
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OqmwqnpO-lfnrz ljbp}l :Ju-ft 1 ljq uuu1Jwpwpmp1mup. 
w) wrnmwJpG nWJq[lwup qwGw~ (nrmrnwqwGw~). 
18 % ::>'V, 6,3 lJQ llJt, 157 q ~"1, 139 q o~"l, (+3) q U4~, 

p) uwpqwqhmGp tunm (I hmGo, awqquwG up2flG zp2wG). 
86 % ::>'V, 4,6 lJQ llJt, 91 q ~"1, 101 q o~"l, (-2) q U4~, 
q) qwp.uwqp 2lllflfltlwa11. 88 % ::>'V, 8,0 lJQ llJt, 124 q ~"1, 169 q o~"l, 
(-6) q U4~: 

OppUwq 2. liFwU lJ.m.ll:ipp otHmwJpCi zp2wUp ql:ipwpwopU' ql:ipp 
6wltCiqhajl oqmwqnpWwup: 

lihGqwGp qwGqqwcrrf 500 qq, op.wqwG qpf)[f :::::: 15 qq, 3,9 % qwf)p 
JillllWJGntf)JwUp h 3,3 % tqpmnhpGp tqwp.mGwqntf)JWUp: 
~puGwqwG qbp.p mmblflntf)JntG[!' 10 qq ::>'V/o[llllqwG: 

1. tGbp.qpwJp h uGGqwGJntf)hflp tqwhwG2fl npnzmti[!: 

1.1. lJbUUWUjWhUJWUUWU hwlfwp tubpqftWJft b. Uj]111Wbftuft UjWhwupft 
npn2mlf[J (pum bpw2fuwlfnptfmz unplfwubpft). 
tGb[lqpw · O[lwqwG 31,0 lJQ LlJt (0,239 lJQ · 500°·75

): 

ITlpnmbpG[!' op.wqwG 380 q o~"l: 

1.2. 1 ljq ljwpft qn1wglfwu hwlfwp tubpqftw1ft b. Uj]111mbftuft UJWhwOp!J. 
tutrqflw' 0,37 ·~ti(%) +0,21 · ~"1(%)+0,95=0,37 · 3,9+0,21·3,3 + 0,95 = 
3,09 lJQ llJt: 
ITlp.mnbpG' 86 q< 3,4 % ~Ill-fl qhtqj2ntU (±0,1 % ~"1-> ± 2 q o~"l), 
3,3 % ~ "1-p qtummu->86 q-2 q= 84 q o~ "1: 

2. Oqmwqnpc'nlnq qbp.p ::>u-p I qq uGGqwp.wpn1pJntG[!. 

w) qbp.p owqGqbq. 15 % ::>'V, 7,6 lJQ llJt, 77 q ~"1. 152 q o~lll, 12 q Uli~: 

p) hwgwqqp funm (wp.nmwJpG nwJqp.wu, II hwp.). 86 % ::>'V, 5,7 lJQ llJt, 
126 q ~"1, 128 q o~"l, 0 q U4~: 

~pwu ljm/bpft ljbpwpwdft66bpft ljwqlfnu.Ip 
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q) gnphu}l a11nm. 86 % ::>u, 3,5 U'Q LITT:, 37 q <!, "l, 68 q o<!, "l, (-5) q Ul1<!,: 
q) hLwam4p pmuuiwump, «00» mhuw4p. 89 % ::>u, 7,3 U'Q LITT:, 399 q 

<!."l, 219 q o<!,"l, (+29) q UY:<!,: 

<!.wz4h4znn11 Jumwgpwa 4hpp uiwhwu24.n11 pwuwtiti hwz4.wp4£! uiwpqhg-
4.mu t 4wf}UwqnJwguw(i uhbntf}JWU oqmwqnpMwCi up2ngn4, np[! npnz4.mu t 
tiuiuihu tCihpqpwJ}l, WJUuihu tt uipnmh}lCip hwuwp: lJ11wctwuwCiw4 4tpmu 
hwuwuiwmwujuwCi uuuqwUJntf}hp}l uiwpmuwtimf}JntU[! pwctwCimu h(i 1 4q 
4wf}}l wpmwqpntf}JwCi hwuwp wCihpwcthzm WJI} uCiCiqwUJntf}hp}l uiwhwCi2]1 
tlflw, L. WJl}U}]lun4 npnzmu 4wf}}l pwuw4[!, np[! 4wpn11 t qnJWUWL npnzw4}1 4h
p}lg:2 

bf}h 4wf}UWU14_ntf}jntfi[! qhpwqwfigmu t pwqwjpfi UW4Wfll}W4£!, WU}W tin-
4.hp]lfi, hpuuw4wu 4 hpwpwctCi]lg pwg]l, l(lwgmg}li uiwLJlu hfi 4wf}Ciwm4_mf} JW
fi[! hwuwuiwmwujuwfi ufifiqwfiJntf}hpn4. hw4wuwpw4zn4_wa jumwgpwa 4hp: 
1 4q WJl}U}]lu}l l.Jhppu (88 % ::>u qtuwmu) uitmp t hwuwuiwmwujuwu}l 2-2,5 
4q 4wf}Ciwpmwqpntf}JntU: Pwpop 4wf}Ciwmm 4n4_[!, I 4q l(lwgmg}li jumwg
pwb 4hp}l qpuwg wuhu qtuipmu uitmp t mw 2,2 4q-]lg w4.hLJ1 4wf}: o<!,"l:LUl:: 
hwpwphpw4gntf}JntU[! jumwgpwb 4hpmu uitmp t 4wqup unm 27/1, hf}h 4wf}p 
JntllWJUntf}JntU[! 4 % t, }lu4 U}pnmhp(ip uiwpmCiw4ntf}JntU[!' 3,4 %: Iumwgpwb 
l.Jhp]l lJwqU[! I.. pwCiWl.j[!, 4wf}UWU14_ntf}JWU[! hwuwuiwmwujuw(i, wCihpwcthzm 
t ljwpqw4npht wnu4_wq(i wu]lu[! ut4 wCiqwu: 

f1pn6n11Cihp]l(i 4hpw4phLJ1u uitmp t jumuwtliht 4hpwpwctfi}l 4uipm4 ipn
ipnjumuCihp}lg: <!.wmm4 mzwqpntf}JntU t uitmp MhnwJ]lCi 4hpw4pmu}lg 
wuwnwJ}lfi}lu wCigCihLJlu L. [!Ul}llwtiwnw4u, pwu}l np WJI} ctwuwCiwlj mp4.n11 tit
pwmhuw4uhp}l 4wqu[! qqwLJlnphfi mwpphptlmu t : UuwnwJpU L. hwuwuiw
mwujuwuwpwp MhnwJpCi 4tpw4puw(i wCigCihLJlu 4tpwpwct]1CiCihp]l ipnipn
juntf}JntU[! U}hmp t 4wmwpht ut4, qbpwqwuhLJl t' hp4m zwpwf}Cihp}l [!Uf}Wg
pmu: QCiq npmu, WJI} 11tuwmu tiwfiwi 4hp}l pwCiw4n 4hpwpwctCimu uitmp t 
wum}16wCiwpwp wtlhtwgCiht 4wu hwuwuiwmwujuwCiwpwp' uiwtiwuhguti: 
£)..w tiwmwptlmu t mp4.n11 4wCiwi qwCiqtlwb}l w4.htwguwu (4wu uiw4wuhg
uwCi) 4wu wpwbhguw(i ctwuwuw4wu}12ngp hp4wpwguw(i (4wu 4p6wmuwCi) 
u}12ngntl: 

4wCiwi ljhp mwtm qhuipmu qpw uuiwnmuCi m uuuqwCiJntf}hpntl 4hCiqw
Ci]1Cihp}l wuiwhn4.4.wbntf}JntCi[!, uiwhwbnJwgtlwb ljhp]l oqmwqnpMw(i hwuh
uwm, hUf}WljW h(i wtlhLJl uhb UlWUlwUmu(ihpp: lpwgmgpi junm tiwu b11nm 
UlWLnt Up2ngn4 h(iwpw4.np t ipnjuhwmmght f}WllWUf}WUJlllf}}l U}WljWU[!, p(im 
4WJlllUwgumu t ljwf}UWJllU\11 U}Wpm(iwljntf}jlllU[! W[lllUlWJ}lCi uiwhtlwbp]l [!U-

2 
l..ibpwpwctfiti ufifiriwfijntpbptig qnjwgwO- ljwpti pwfiwlj[! npn2qnuI t ljbfiuwui.whui.wfiuwfi hwuwp 

ui.whwfi1>!ln11 ufifiriwfiJmpbp!i pwfiwlj[! l!firihwfimptig hwfib1mg hbum: 
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f}Wgpmu : 4wuwl 4hpmu uiwpmCiw4tln11 uipnmh}lu]l w4h1.9m4[!, hCiwpw4.n
[lntf}JWCi uwhuwCiCihpmu, uitmp t hw4wuwpw4znht npuihu hw4.htmu hq}lui
mwgnphCi]l upLJlnu 4wu uhb pwCiw4ntf}JWUp tCihpqpw uiwpmCiw4n11 jumwg
pwa 4hp UlWLnt u}12ngn4: 4hpp npwlj[! twuihu 1.Jwtu4_wb t pntju]l tlhqhmw
g]lwjp ipmLJlg: 4hpwpwctCi]l hhm UUUl}WUJntf}h[l}l hwuwlWtP umuip(i opqW·· 
U)lqu WU}Whn4.htm hwuwp 4wCiwl 4hp}l up UWU[! qwpUWU[! UpLnuwgCimu h(i: 

Upnutwtl.wJpmu ljhp]l uuiwnmU[! 4wJutlwb t pnt1.1wbwblj}l pmuwpwCiw-
4wCi 4wqu}lg t.. wpwbhguwCi 4wquw4tpuimu}lg : <!,wgwqqpuhpn4. L. hphpum-
1.Jntl hwpmum pmuwbwb4}1 qhU}pmu 4tuqwCipCihpCi muintu tu w4.hLJ1 zwm 
ljhp: Upnuiw4wu11w4WJ}1U (hhpf}wtlinJu) wpwbhguw(i hwuwp uw4tphU[! 
uitmp t LJl(ip WJUU}}lu}lCi, npuihuq}l 4hp}l uuwgnpq[! qpwCimu 4wqu}l unm IO%, 
WJu]lCipu' WJCipwCi, }lCiwwu :ptpuwJmU 4tpw4pttm qhuipmu: Y:hpwJ}lCi 
nhumpuCihp}l LWtlwqmJU oqmwqnpMwCi ljwphLJl t hwufiht wpnmwtlWJ[l[! 
tthljmpw4wu gwCi4wuiwm]l oqfintf}JWUp wnwfiopu wpnmwtlwfiqwljuhp]l pw
ctwfihtm u]12ngn4: UCipwphfiU}WUUl h11wCiw4}111tuipmu, 4hpp UU}WillllU[! U}W-
4wumu t ::>u-]1 2 4q iwtlintl, npntlhhmt.. junfiwtl 4hp[! 4hCiqwfipfihp[! WJCipwu 
tt tw4 ihu bwumu: 

lJ112wCi4Jwl uzw4wpntjuhp]l (htwbm4, uw(iwfihju, 4hpp 4w11wup, wpL.w
bw'lJ14 4wu 4wCiwi qwCiq4.wbp juwnumpq) oqmwqnpbmu[! hfiwpwtlnpntf}JntU 
t mwLJlu wtlhtwgfiht wpnmwJ}lfi uiwh4.wbpp mL.nqntf}Jntfi[!' qpwCin4 ]lu4 
mCimhuhtn4. U}Whwbnjwgtlwb 4hp[!: U}l2wCi4JWL uzw4wpntjuhp]l h]luCiwljw(i 
UWU[! hwpntUUl t hmu U}[lllUlhpCintl L. hw6wju U}W[lntCiw4mu t uh() pwCiw4ntf}
JWUp Upmpwui(ihp (hwm4WU}hU wzCiwCi[!): "lpnmhp(ip hwuhuwm' hmu f}W-
11WUf}WUJntf}]l uiwpmuw4mf}JntU[! qpwugmu wuuzwu t . qw uitmp t hwztlP 
wnCiht ljhpwpwctpu 4wquhLJ1u: 4ntlhppCi uitmp t WJll ljhpwmhuw4uhp}lu [!U
mhtwguht WUU1p6w(iwpwp: lJ112WU4JWL uzwljwpntjuhp]l pbppwhw4wp[! 
U}hUlp t ljwmwpht WJUU}hU, ll[lU}hUq}l ljhp[! UtlwqwqntJUU Wl1UlllU1@: lijq ljh
[lWUlhuw4 (ihp[! W 4wphLJ1 UlWL uwnhgpwb @6w4mu: l,,pmpwmCihp]l (ill fl 
UJlllf}ntU UpUil.. 4 %' f}ntJLWUlphLJl 0,5 % Ull[lUWJP qhuipmu) L. hwuwj]lCi hwm-
1.jntf}jntUUh[l[! 4wmwgCin11 pw11wqpwuwuhp]l pwpop uiwpmfiwljntf}JWU 
hhmt..wupn4 WJll 4tpwmhuw4uhpp mp4.n11 wnwtlhtwqmJCi iWtPI! iuihmp t qh
pwqwfig}l opwljw(i Uhlj qllufl hwz4_n4_ '.:>\, 5 ljq: liJLWU}hU uh()w(imu t Uptn[lW
UlwJ)lU f}ntCiwtlnpuwfi 4_mwUq[!, npn4_hhtnL. qnJwgwb Ci}ltnpwtnCihp[! uwuptuh
p}l 4n11u}lg wpwq jntpwgtlht ih(i 4wpn11: lJ112wCi4JWL uzw4wpntjuhp]l oqmw
qnpbtiw(i qhuipmu wCihpwcthzm t CiwL. html.ht, npuihuq}l ljhpwpwct]lCi[! hwtlw
uwpw4zn4.wb LJ1Ci}l [!UUI tfihpq}lwJ]l L. hmu f}Wl1Wfif}wGJntf}]l: 

QuhnwJpfi Zfl2WUntu 4hpwljpntU[! h]lufi4_wb t uwpqwqhuifiwJ]lCi pntJuhp}lg' 
uiwmpwumtlwb u}ltnup, hq]luimwgnphup, }lUiU}hu uwt. junm]l oqmwqnpMwG 
tlflw: Swpwqq}l uzw4wpntjuhppg U}WU1[1WUU1tlwb upLJlnU[! U}[llltnhpGn4 hw-
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pmum hpuGwqwG qhp t, npp npwq[! tiwtut.J.wa t phppwhwt.J.w12P. ctwuqhmpg, 
pwnwuhguwG mL.nqmpJmGpg L. up1nuwguwG mhtuGn1nqpwJpg: Swpwqqp 
uzwqwpntjUhppg ll!WUlpWUUltJ.wa pwpopnpwq UPlilU[! qwphtli t oqmwqnpaht 
npll!hu upwti hpuGwqwG qhp: 

limpp~mu pwqwGpwGJmpp qwnmgtJ.wapwJpG :j:>mGqgpwJp wll!whntJ.uwG 
hwuwp up1nup uwGpwgtJ.wa uwuGpqGhpp hpqwpmpJntli[! ll!hmp t ttiGP. 10-15 
uu: Up1nup ll!illUlpwumuwG hwuwp qwGw~ uzwqwpntJuhpp hGMwG 1wtJ.w
qnLJG ctwuqhm[! hwutiwtiw1uwG i.tim1G t L. upG~L. awqqhm, WJUpG12G' WJG ctw
uwGwq, hpp qpwGgmu wnwt.J.h1zwm uGGqwGJntphp hG ll!WpmGwqtJ.mu: 

bqpll!UlWgnphGp up1nu[! tGhpqpWJntl. hwpntUUl, OULWJP pwpop ll!WpntGw-
4ntflJWUp hpuGwqwG qhp t: '.:>np GJmpp GtJ.wqwqmJG pwGwq[! up1numu U1hm12 
t qwqup 25 %, puq 1wtJ.wqmJG[!' 30-35 %: Up1nup hwuwp Gwtuwmhut.J.wa 
hqpll!UlWgnphG[! uwGpwgtJ.mu t, npll!hU qwlinli, upG~L. 1 uu hpqwpntpjwup 
qmnpGhpntJ.: UGhpwcthzm t 12wmwJhL hwmpqp ll!WUlJWG[!, npll!huqp qmppw 
uwGptGhp[! L. pwpwq wqppwJpG pwctGp .<phpuhGmGhp[! qwpnqwGwG wqwm 
6hI112hL ou1wG: bqplllmwgnphGp up1numu tGhpqpwJp lllwpmGwqmpJntG[! 
ll!WJUWGwtJ.nptJ.wa t 4nll.Phpp pwGwqmpJWUp L. qpwGg hwumGmpJwG wump-
6wGntJ.: bqplllmwgnphGp ou1wG wGGzwG ~wi.tint.J. t wqqmu qmpp~mu pH-p i.pn
i.tintuuwG t.J.pw, npnt.J.hhmh qpw upwJG 70 % t 6hI112tJ.ntu GwtuwumwunpuGh
pmu, puq uGwgwa UWU[! 6hI112tJ.ntu t pwpwq wll.Pl2wJpG pwctGp .<phpuhGmGhpp 
up~mgnt.J.' upG~L. qumqnqp wnw2wgntll[!: liJull!P.untJ., ou1wJP. pwpop ll!WpmGw
qmpJntG[! pwph1wt.J.mu t qhGqwGpGhpp WU1whntJ.tJ.wampJntG[! qumqnqnt.J., pGm 
hwmqwll!hU qwpL.np t pwpop uphpwmm qnt.J.hpp hwuwp: 5wGqwtli 2t qntJ.h
ppG UlWL upwJG hqpll!UlWgnphGp up1nu, pwGp np qpwGmu qwnmgtJ.wapwjpG 
pwqwGpwGJntpp lllwpmGwqntpJntG[! i.pnpp t: lihpwpwctGmu oho i:iwGwqmp
JWUp hqP.ll!mwgnphGp up1nup wnqwJntflJWG qhU112mu wGhpwcthzm t mzw
qpmpJmG qwpOGhL npll!huqp tint.I.hp[! 26wpU1wtiw1hG' hwmtiwll!hu 1wqmw
gpwJp t.J.tp2mu: lipt.J.wqwqwpp zp2wGmu hqpll!tnwgnphGp up1nu[! qhpwpwct
Gpg U1hmp t hwGtJ.P: liJI} qhppG qnt.J.bp[! U1htnp t untJ.nphG aGpg hpqm zwpwp 
wnw2, npll!huqp qwGtutJ.P wtJ.b19mqwJpG tGhpqpwJp ummi:iG opqwGpqu: 

lJwpqwqhmGwjpG qwu wntJ.ntJtnp Iuntn[!, pG~ll!bu Gwh aqntn[!, wuhGpg 
wnw2 qwnmgtJ.wapwjpG pwqwGpwGJmpp wqpJmp bG: f1.pwGg '.)"\.., tGhpqpw
JP ll!WpmGwqmpJmGG wt.J.htli 12P.2 t, pwG up1numu qwu 6wqGqhqmu: Dpll!hu 
upwq hpuGwqwG qhp' qpwGp ll!P.mwGp hG upwJG 1wqmwgpwjp t.J.hp2mu L. 
qpt.J.wqwqwpp zp2wGmu: lwqmwgpWJP uqqpmu WJI} qbpwmhuwqGhpp hbtn 
ummi:i qnpawa uGGqwGJntphpp awtJ.wtGhp[! 2bG WU1Whnt.J.mu uhq qntJ.P opw
qwG 10 qq qwpGwmtJ.ntpjwG 2wi.p[!: 

UGhpwcthzm pwGwqntpjwup tunm, mwpwqqp uzwqwpntjubpp L. bqpll!
mwgnpbGp up1nu oqmwqnpb-btm up2ngnt.J. hGwpwtJ.np t hpuGwqwG qhpwpw-
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ctpG[! hwt.J.wuwpwqznht [!Utn tGhpqpwJP. L. ll!PnmhpGp: liJI} qbpwmhuwqGbpmu 
pwqwGpwGjntpp ll!illpntGwqntpjntGG WU1Whnt.J.mu t uwpunqwqwG hwuwqwp
qmu I}PW qwnmgtJ.wapwjpG WpqjmGwtJ.htnntpjntG[! wGqwu qhpwpwctGmu uha 
pwGwqntpJwOp tumwgpwa qhpp I}hll!i;lnLO, L. hph upwJG tJ.hp2pGu 2wtltpg wt.J.htli 
uwGpwgtJ.wa 2t: luntn[! L. qhpp 6wqGqhq[! qhGqwGmG uqumu hG mw1 upwJG up-
1nu mmh1mg hhmn: f}.pw zGnphPtJ. qnpanqmpJWG uh2 hG umGmu qtnppw hw
qhgtJ.wanLpJwG hhmL.wGi:intl. qhpp Ull!WilnLU[! qwGtunq uhtuwGpquGhp[!: 

lihpp 6wqGqhq[! zwi:iwpnt.J. hwpmum, pwqwGpwGJmpp 12P2 lllwpmGw
qntpJwup hJmpwtli qhp t: ~wuwJpG pwpop npwqp L. uGGqwGJmphpp uwpuh
ttimpJwG zGnphtit.J. qhGqwGpGhp[! WJG qwpnq hG jntpwgGht uha i:iwGwl.J.mp
JWOp: lihpp 6wl.J.Gqhq[! 1 qq '.:>l.J-p hwzt.J.nt.J. P.2hgGmu t WJL hpuGwqwG 1.J.hpw
mhuwqGhpp '.)"\.., Ull!wnmuG [!GqwuhG[! 0,4 l.J.q-nt.J.: 

lintJ.hppG mpt.J.nq 6wl.J.GI)hqp i:iwGwl.J.I! uwhuwGwi.pwqtJ.mu t uhq qL!upG 
opwqwG 4 qq '.)l.J-p hwzt.J.nt.J.: Qpp pwpop ll!WpmGwl.J.mpJwG hhmL.wGi:intl. 
6wqGqhq[! mwttiu hG WJL mhuwl.J.p l.J.hppg hhmn, npll!huqp qwGtutl.P '.:>l.J-p [!Gq
hwGmp ulllwnuwG Gt.J.wqhgntll[!: 5wGl.J.wiP ~t 6wl.J.Gqhq[! qmlhppG mw1 wGup-
2Wll!hu 1.J.ph1mg wnw2, i:iwGp np qw 1.J.wpnq t wnw2 phpht 1.J.wpp hwuwjpG 
hwmqmpJmGGhpp t.J.wmwgmu: Uba i:iwGwqmpJWOp qhpp 6wqGqhqntJ. l.J.h
pwqphttiu ll!htnp t tumuwtltht tumwgpwa qhp oqmwqnpah1mg, npnt.J.hhmh WJI) 
qhll!pmu 1.J.mpp2mu 6wl.J.Gqhqp zwi:iwpG wpwq 6hI112tJ.mu t L. P.2hgGmu qpw 
ll!WpnLGwqmpjwG pH-[!: 

tiwqGqhqp i.pphppg ll!Wll1pwull1t.J.wa up1nu oqmwqnpahttiu qpw Gnpll[! 
2U1hll1i;l t qhpwqwGgp l.J.hpwpwctGp awtJ.w1wJpG qhpp 40 %: Up1numu 2PP 
pwpop ll!WpmGwl.J.mpJwG hhmL.wGi:intl. qpw i:iwGwl.J.mpJmG[! pwpopuphpwll1m 
qnt.J.hpp qhppwctlimu uwhuwGwi.pwl.J.tJ.mu t [!Gr\}lwGmp awt.J.wtli 20 % ~wi.pnt.J.: 
lihpwpwctpGGhp[!, npnGg 1.J.wqup uh2 umGmu t WJI) l.J.hp[!, wGhpwcthzm t hw
t.J.wuwpwl.J.znh1 [!Ul.Il pwqwGpwGJmpp · oqmwqnpah1ntl. tunm: Up1numu L. 
6wqGqhqp i.pphpmu lllwpmGwl.J.tJ.mu t uha pwGwl.J.mpJwOp qw19pmu: liJil 
wnwGoGwhwll11.J.ntpJmG[! ll!hmi:i t hwztJ.P wnGht l.J.pt.J.wqwqwpp qntJ.hppG qh
pwqphtliu, npnt.J.hhll1h WJI) mwppp wt.J.h19ml.J.[! 1.J.wpnq t wnw2 phpht hhU1aGG
I)wphpwl.J.wG ll!Wphq: 

7 .8. 4wp[! np~bu 4m.lbpp · u00'lWUJnLpbpn4_ 
w~whn4_4_w6nLpJwG ~wtflwur2 

bph 1.J.ntl.P 1.J.wpliwll1tJ.mpJmG[! qhpwqwGgmu t opwl.J.wG 30-35 l.J.q, WUIW 
Gpw ulllwnwa l.J.hpp pwGwl.J.[!, GmJGpuq ttiwpcthi:i l.J.hpwpwctpGGhpp oqll1wqnpa
uwG qhU112mu, pwt.J.wpwp 2t uGGqwGJmphpp U1WhwG2G wtqwhnt.J.htm hwuwp: 
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lJ1iwJG wnwGapG qbGqwGpGbp, npnGIJ UJ.WtnqwGmu bG hn12mpGw:j>ppG.JwG gb
ajlG L. (!GtnpwubptJ.wo bG num zwm mtnbtnt mGwqmpJwCi, qwpnq bCi qbpw
pwdGp uCiGqwGJmpbppg wpmwqpbt opwqwG unm 40 qq qwp: 

liJUUJ.puntJ., op.wqwG 40 qq-pg wtJ.bl.P qwpGwmtJ.ntpJWG IJ.bUJ.IJntU qntJ.bp.p 
opqwCipqup UJ.WhntutnCibppg unpp\.PqwgtJ.mu t upG(L. 60 lfQ tGbpqpw, np[! hw
UWUJ.WtnwujuwGmu t qbGqwGp qwGqtJ.wop upG(L. 2 qq qnp.umpG: tGbpqpwJntl 
L. UJ.PntnbpCintJ. qbGqwGm WUJ.whntJ.tJ.wompJntG(! qwpb\.P t npnzbt qwpp qwqul! 
wGw\.Pqp bGpwp.qbtnt up2ngntJ.: lJ:wpGwjmajl 12wGwq(! twUJ.bu qwtutJ.wo t qb
pwpwdGmu hmu UJ.pntnbpGp L. wGwqnm uqtJ.wCrlJWJpG Gjntpbp.p UJ.WpntGw
qntpjntGpg, WJupGpG' oqmwqnpotJ.nq qbpp woJuw2pwjpG qwqupg (wq. 42): 
Pwgp q.pwGpg, qwpp Jntf1WJGmpJntG(! tiwtutJ.wo t GwL. opqwGpqumu UJ.W
hmumwJpG owpUJ.}1 l'.ibf1Pmupg: 

UJumuwq 42 
TJbpft ljwqtfft wqIJ.bgnqymil!J ljwpft1mtf [Jilpwgmz UjJ111gbuubpft 

[, ljm/bpft ljwpuwwtfmp1wu tfpw 

OpJb4- fcTwqwGpwGjntp Outw 
tn nm hwm 

4:wp 4:wpGWJntllP hwub- lJ:wpGwJmajl gw(rp lJ:wpGwjmajl 
uwmwpwp pwpop UJ.Ul- UJ.WpmGwqmp JntG UJ.WpmGwqmp-
p.mGwqmpJntG (4}1p[! (qpp(! ljln12p-pG( JntG(! up tjlnpp. 
ljlnpp-pG( UJ.Wqwu t) wtJ.b\.P t) pwp.ap t (4PPI! 

w wut 
4:tnpp( lfwGptGbpp hwubUw- lfwGp.tGbpp hwub- lfwGptGbpp pp( 

mwpwp J:1P( pwGw- uwmwpwp zwm pw- pwGwqmpJmG, 
qmpJmG, pwpnp pH Gwq, gwop pH (5,6- zwmgwappH 
(6,4-6,7), qbpp q.wG- 5,9), qbpp wpwq obq- (5,0-5,3), qbpp 
q.wq l'.ibf1Pmu, hwub- pmu, PPi pwgwjuw- zwm wp.wq obq-
uwmwpwp. zwm pw- ppm, pwjg 2WUl UJ.PU- pmu, PPi pwgw-
gwjuwppm, pwJ9 PPi UJ.pnGwppm L. qw- juwppm, zwm 
qwpwqwppm p.wqwppm qwp.wqwppm L. 

w Gw Ill 

4:wpjl Ub2 jntajl gwap UJ.Wp.ntGwqntpjntGI! untJ.npwpwp gntjg t U1WtPU qn
tJ.bpp qbp.wpwdGmu hmu pwqwGpwGJmpp wGpwtJ.wp.wp pwGwqmpJntG(!, pG
rn hpuGwqwGmu mqbqgtJ.mu t qmpp(p wtJ.b\.P qwu UJ.wqwu wpmwhwJmtJ.wo 
wgpq.nqntJ.: UwqwJG twtimwgpwJp uqqpmu WJIJ. gmgwGpzp hpuwG i.J.pw hGw
pwtJ.np w \.PGmu npnzbt zbqmu(! uGuwG GnpuwJjlg, npntJ.hbmL. WJIJ. 2p2wCimu 
opqwGpqup owpUJ.wJpG UJ.WhmumGbpp oquiwqnpouwG hbmL.wGpntJ. qwpp Jnt
f1wJGntpJntGI! qwpnq t GmJGpuq pwpopwCiwr bpb twtimwgpwJp wnw2pG zw
pwpGbpp J!Gpwgpmu qwpp Jillll.wJGntpjntG(! Gwjunpq tw4tnwgpwGbpj1 uj12pG 
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gmgwGjlzpg pwpop t 0,5 %-ntl 4wu wCil!GIJ.hwui wtJ.btwGmu t , WUJ.W q.w tJ.4w
JntU t tGbpqpwJp wGpwtJ.wpwpntpjwG, pG(UJ.bu GwL. umpq\.PGqwqwG qwu 41.P
CipqwqwG qbmnqp uwuj1Ci (qwjutJ.wo wop ubompJntCi\lg): 

4:bmnqp pwgwhwJmuwG q.bUJ.pntu wCihp.wdbzm t uuimqbt tGbpqwuCitJ.w
ompJwG wumpowGI!, pG(UJ.bu GwL. jumwgp.wo qbpp iwtJ1wpwGw41!: lJ:bpw
pwdGp tGbpqpwJp wGpwtJ.wpwp pwGwqmpJntGI! hwowju UJ.WJUWCiwtJ.nptJ.wo t 
qhpti gw(rp npwqntl L. mptJ.nq jumwgpwo qbpp wCihwuwUJ.wmwuJuwGmpJWUp: 

4:btnnqp IJ.bUJ.pntU unpp\.PqwgtJ.wo OUlflUJ.WppntGbpp up UWU(! qmmwqtJ.mu 
t uwpq.ntu L. JunmGq.nmntu q.pw :j>mGqgpwJp qwuiwpntul!: 

UGpg hbmn wnw2pG zwpwpGbppG qbtnnqp pmdmuG ppwqwGwgtJ.mu t 
wubG op 100-300 q Na- qwu Ca-UJ.pnUJ.}lnGwtn, 150-500 q q\.PgbppCi, 125-250 q 
UJ.pnUJ.PtbGq\.P4nt qwu 150-250 q tw4mwtn qbpwqpbtnt up2ngntJ.: lipqmnj1-
Gwpp4.)1 oqmwqnpontUI! GntJGUJ.bu pmJt t mw\.Pu pmdbt qbmnql!: 

4:ntJ.bpp UJ.pntnbpGwjpG 1.Pwp.dbp uGmu(! tJ.bpwhu4btm hwuwp wCihpw
dbzm t mGbfiwt tntl.Jwtfibp qwpmu UJ.WpntGwqtJ.nq uUJ.}lmwqmgp L. upqwGjntpp 
uwupG: \.f..bp2pGpu UJ.lllpmGwqmpJntG(! pntJt t tnw\.Pu qwtnbt GwL. tGbpqpwJntl 
WUJ.whntJ.tJ.wc)mpJwG uwupG: 'l-w pwgwmptJ.mu t GpwGntl, np tGbpqpwG wG
hpwdb2m t qtnpp(ntU uwCiptwJpG UJ.PntnbpGjl upGpbqp hwuwp: '1-pw wGpw
tJ.wpwpmpJwG q.bUJ.pntu wunGpwqp (wtjlpg wtJ.b\.P pwGwqntpJntG(! umCimu t 
uwpq., npmbq wnw2wGmu t upqwGJmp: iltump, qwpmu UJ.wpmGwqtJ.nq uUJ.p
mwqmgp L. upqwGJntpp uitl.JwtGbpG oqmwqnpc)tJ.mu bG tGbpqpwJntl L. UJ.pn
mbpGntJ. qbp.wqpuwG Gnpuw1ti zbqmuGbpl! npnzbtnt hwuwp (wq. 43): 

UJumuwq 43 

lJntfbpft t.ftwpdbp uutfw(j tfbpwhu/jtfw(j ujubtfw [JUUJ /jwpmtf UJWpDlUW/jt./mz 

uUJftwwljmgft [, uftqwu1mpft wl/Jw1ubpft 

Uajnnwljm- upqwGJntpp UGuwCi Gnpuw-
gj1 uiwpm- uiwpmGw-

Ghppg zhqJlhtm 
LihGqwGj1Gbpj1 uGuwG GnpuwJpg 

GwljntfJJill- ljntpjntCi{!, 
uiwm6wnCihpn 

zhqJlhtm wtumwCipzCihpn 
Gn,% uq/100 u1 

8w<)p, 15-pg gw<)p tGhpcipwJp L. LJwpqj1 pmCiwJlnpmu (ptillmmpj1Gj1 
<3,10 hmu uipnmhj1Gj1 pwpcip uiwpmGwljmpJntG wpJwG uh2), 

wGpwJlwpw- umplJ!PGtilJwltwG wghmnGhupw, tlh-
pntpJntG pwpmw11PnqwljwG mGwljmpJWG tuwG-

ciwpmu, pntJl wpmwhwJmttwb uhnw-
gwGltntpjntG, otlwqwmuwG ociocimu, 
ottwpwCip ljpmnw, ljwpCiwjpCi uph-
nwmtlm131wCi h9hamu 
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lJli2pG, 
3,30-3,60 

Pwpap, 
>3,90 

20-30 

35-)lg 
pwpap 

15-)lg gw()p 

15-25 

15-pg gw()p 

15-25 

30-pg 
pwpap 

tGbpqpwJp 
wGpwl{wpw
m mG 

tGbpqpwJp 
wGpwlj_wpw
pntpJntG L. 
UJ.pnmbpGp 
w b Ill 

./.mu uipnllltpGp 
wGpwl{wpwpm
}}JntG 

tGbpqpwJp w
l{b19ml[ L. hmu 
UJ.PnmbpGp 
wGpwlj_wpw
m mG 

tGbpqpwJ)l L_ 

hmu UJpnmbpGp 
wl{b19ml[ 

LJWPllP pmGw!J.npmu, l{bpwpmwrym-
11wl[wG :PmGL[g)lwJp tuwGqwpmu 

LJWflllP mctbq pmGwl{npmu, pntJL wp
lllwhwJlll!J.wo wGL[wGnG ubnwgwGL[n
tpJmG, ubnwl[wG gpl[1tp, ubnwl[wG 
n1npmp L[WlllWilWjpG }}W[lWluWJ)lG p-
n n mu, 6 w wGGb umw 
::Jl{wpwGGbpp :pmGL[gpwjp tuwG
qwpmu, L[wpGwml{mpJwG Gl{wqmu 

LJWflllP pmGwlj_npmu, 61{wpwGGbpp 
umw 

5wuwpt1mg wnw2 L[nl{bpp nwpUJW
L[w1uwG l{mwGq, 11ctl{wp opG, l[hmnq L_ 

0Gt1mg hbmn !J.hrwpmw11pnqwl[w
GntpjwG hbm 4wUJ.!J.Wo tuG!JPpGhp 

Swp)lpwl{np L[p!J.nrt L[nl{bpp nwpuiw
w uwG mwG , d w a G 

UpqwG11p 11wG11w11 !J.bpwl[wGqGmu, 
oGpg hbllln wpqwG!lP pnppnpmu, L[po)l 
WJmmg, 61{wrwGGbpp L[)lulllw, 
umpl[tliGpl[wl[wG l[bmnq, UW[lllP 

mG wG w nu.l 

Qmp[! liwphnpwqmJG upwgmpjntG t, npG wGhpwcthztn t tiwpxµu h lihG
qwGm opqwGpqumu GJmpwtflntuwGwlimpJwG WUJWhntJ.uwG hwuwp: Qpp 
IJlPtJ. pwgwliWJntpjtuG qhUjpnttI liJtuGpp mhnqmpJntU[! liwqumu t tiptuJG up 
pwGp op' p mwppbpmpJmG uGGqp lPPtl pwgwnuwG, J:iuli opqwGpqtipg 2PP 
mwuGhpnpq uwup linpump qhUJpmu qhGqwGpG uwhwGmu t: "l.,Jmpwtflntuw
GwqmpJwG {!Gpwgpmu 2nLPI! qwmwpmu t mwpphp ~mCilJ.gpwGhp: 

Qmp[! hwGqhu t qwlflu npUJbu tflntuwq11wup2ng, l.llLOPi h p2J12Gtpmu 
6Gzmu wnw2wgGnq GJmp, P.GiUJhu Gwh uwuGwligmu t opqwGpqup 2tpuw-
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liwpqwtJ.npuwCi[!, hwmliwUJhu pwpop 2tpuwump6wGp qhUJJ;mttI : 
OpqwCipqup pnlnP umpumpwmwJpG tflnqmtumpJmGGhp[! mhajl hCi mCih

Gmu 2PWJpG up2wtJ.wJpmu: QmpG oqmwqnpbtJ.mu t UJntpwtflntuwCiwlimpJWU 
tJ.hp2GwliwCi wpqwuppGhp[!, htutnliWUJhU Uhqp, ppmpCipp, fl.Ci iUihu Ciwh ppppp 
h lhIJ.m hhm wpmwpnphlm hwuwp: 

Qpp UJwhwG2n npnztJ.mtI t mwpphp qnpbnGCihpntJ.: liJUUJhu, 2PP UJW
hwG2G womu t lihpwpwctGmu inp GJmpp h wajl wtJ.hlwguwG, fl.Giuihu fiwh 
oqp 2tpuwump6wGp pwpopwguwG rituipmu, npuihuqp wup.uhntJ.tJ.P ruGhpw
cthzm 2hpdwlimPtJ.mpJmG ppmpGpp hhm qnlnpzpwgnq 2PP hwztJ.PG: lwlimw
gpwG h hajlmpJmGn GmJGUJhu wtJ.hlwgGmu hG lihGqwGm uiwhwG2n 2PP 
Gliwmuwup: 

Qpp wGhpwcthzm pwGwlimpJwG UJWliwup qhuipmu tJ.wmwGmu t lihGqw
Gm wtunpctwlin h fl2Gmu t ophpwmtJ.mpJntG{!: Oqp 2_hqnp 2hptiwump6wGp 
qhUJpmu 2PP UJWhwG2I! lihpwpwctGp uuiwnwo JmpwpwG~mp l liq 2_np GJmpp 
hwztJ.ntJ. upwtunnni umwunpuntJ. lihGqwGpGhpp hwuwp uihmp t liwqup 2-3, 
puli npn6nqGhpp hwuwp' 4-5 liq: LwlimwgpwJp ctwuwGwli wGhpwcthzm t 
hwztJ.P wnGhl UJWhwG2I! 2PP wwgmgfli pwGwlimpJwG Gliwmuwup, np[! Jm
pwpwG~mp tihli lifllnqpwu wpmwqptJ.nq liwpp hwuwp liwqumu t 2-4 liq: f!hp
tJ.wo GnpuwGhp[! Ghpwnmu hG Ciwh lihpp hhm nGqmGwo 2mpn: 

lipwG lintJ.hp[! 2PP oho uiwhwG2 hG mGhGmu liPhlnt9 hhmn: L,pwGp 
UUJWnmu hG 2PP opwliwG GnpUWJp tiflGih 30 %-n' liPP wuiwpwmG wG2wmh
lnt9 wGup2wUJhu hhmn: Dtump, wGhpwcthzm t wuiwhntJ.hl 2PP pwtJ.wpwp pw
GwlimpJmG' 2pwtuongwJpG mhqwliwJwGpGhpntJ., npnGp, p qhui, uitmp t 
UJw2mUJwCitJ.wo lflGhG uwngwlljwmmupg: 

lihGqwGpGhppG mptJ.nq 2PP npwlin iUJhmp t mwpphptJ.P uwpqliwGg tuoh
llll 2ppg: UJG UJhmp t lflGp pwpu, hpqp.hGpli wnmuntJ.' uwpmp h ill!W[lmGwlip 
wpriJmCiwphpwliwG owqmu mGhgnq tJ.Gwuwliwp GJmphp h wtJ.h1.9mliwJpG 
opqwGwliwG upwgmpJmGGhp m pmGwtJ.np mwpphp (GpmpwmCihp, uitump
gpqGhpp tIGwgnpqGhp, Gwmptmttip h liwlflmup, UjqGop, liwqupmup, liwUJwpp, 
uGqJ:ilili wqhp h WJlG): bph lihGqwGpGhpJ:! 2mpn umwGmu hG pwg 2pwtJ.wqwG
Ghppg, tulljlU wGhpwcthzm t hhmhhJ., npUJhuqp 2pmu tiwliwpnLJbGhp ilflGhG: 
QpwtuungGhpp umnhguwG majlGhpJ:! UJhmp t wJGuihu wtipwgtJ.wo h liwhw
tJ.nptJ.wo lflCihG, npUJhuqp liwGtutJ.P 2ph1wmhajl nqnqmtII! h lihGqtuCipGhpp tJ.w
pwlimtI[! up2Gnpq mhphpntJ. tflntuwGgtJ.nq tiwliwpmJb-GhpntJ. ( oppGwli' uwpqp 
oowGntJ.): 
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Unnr12 hnpphpp wfi4npmum w6hgntU[! mwtJ.wpwpmbmpJwfi zwhmpw

phpntpjntufi WUJ.whntlnri 4wpLnpwqmJfi qnpbnfi t: liJwGpp wnw2pfi zwpwp
fihppfi L_ wupufihppfi hnpphpp 6pzm w6hguwfi 2finphPtJ. hpup t qptJ.mu hhmw
qwjntU pwpopuphpwmm 4hfiqwfipfihp umwuwtm hwuwp: '1-pwGg w6hgmu[!, 

huwpwtJ.npntpJwu qhUJ.pmu, UJ.hmp t 4wquw4hpUJ.hL wnwfiopfi pnpuhpmu, 
npntJ.hhmh hnpphpp h tintJ.hpp hwuwp uptiPntittiuwJp UJ.wpwuhmphp[! mwpphJl 
hfi: 

8.1. 4briw4rinuld 4JWGEti 
wnw2tiG 2wpwf}nul 

4Jwupp wnw2pfi zwpwpmu hnpphJlp hpufiwtiwG 4hpf!, wfitiwtu 11Pwfig 
hhmwqw oqmwqnpbUwfi UUJ.wmw4pg (fiwluJlP tlhJ1wpmw11PuwG, pmuwfi hw
uwp), tupct: 3mpwhwmm4 PW11.W11JllllPJWfi 2finphptJ. tupctfi WUJ.WhntJ.mu t hnp
PP UJ.Whwfi2I! uuuqwfiJntphpp fi4wmuwup: .Awgp WJ11' mfihGwtntl pw4mhpp
gpq hwmtimpJmfi h UUJ.pmwtimgmu UJ.Wpmfiw4htntl pumfiwqtnpmltifiGhp, WJfi 
4wmwpmu t fiwh UJ.W2UlUJ.wfiw4wfi '.pmfi4gpw: 

Ufiwpwm 4wpp hwuhUwm tutictmu 4wpfiwJmaji h twtimnqp UJ.Wpmfiw-
4mpJmfifihp[! hwUWUJ.wmwutuwfiwpwp 10 h 50 %-ntl UJ.Wtiwu hfi: Uw4wJfi 
qpwCimu zwut hfi hwfipwJpfi fiJntphp[! (F, Cu, Co, Mg, J) L_ tJ.Pmwupfifihpf! (A, 
D, E, Bi, B2, B12, C, tunltiCi): bp4wpp pwfiw4n tupctmu hnppp UJ.whwfi2I! pw
tJ.wpwphtm hwuwp pp~ t: 

Upqhfi wnw2pfi 24 dwutJ.w [!Gpwgpmu pumfiwqtnpmltifiCihpp UJ.Wpmfiw-
4mpJntU[! tupctmu UJ.wl}wumu t wtJ.hlti pwCi tipuntJ. ~wtli: .Awgp WJq' hnpphpp 
wajipCihpp UJ.WUlhp[! bfitJ.h\mg hhmn upwjG Up pwfip dwutJ.w [!fipwgpmu 4w
pnq hfi hwtiwuwpupfifihp[! wpjwfi uh2 pwg pnqfiht wfitlinwntu tJ.P6wtimu: '1-w 
l}wpLnptJ.nu'i t , npntJ.hhmh uwquuwJpfi 2p2wfimu pumfiwqtnpmltififihpf! ~b(i 

4wpnq hwllPwhwpht UJ.Lwghfimwp wpqhum: ~w4wuwpupufihpp mqqwl}p 
umutp[! unpwbpuuhpp unm umhqbmu t UJ.wuuptJ. pumupmhm wtumwbpfi upl}
pn'.ptnPWJP hwfiqhUJ.: bph hnppbpf! tupct ~bu umwumu, WUJ.W fipwfig opqw
fipquu pumfipmbm t ohnp phpmu upwju 6 zwpwp hhmn: Otump, bfitJ.htmg hh
mn hnppfi wGup2wUJ.hu UJ.bmp t WUJ.WhntJ.tJ.wb LtiGp lupdntJ.: bpb wGup2wUJ.hu 
butJ.htmg hhmn hnppf! umwfimu t ph4mq 0,5 4q tupct, wUJ.w opqwfipqumu 
umhqbtJ.mu t WJfiUJ.pup pumfiwqJIIpmLtifiwJpfi tJ.P6w4, pfi~UJ.pupfi 6-8 ctwu hh
mn 2 l}q mmhtm qhUJ.pmu: 

bph hppfi2uhp[! fiwtupp hfi tlintuwqplJ.hL bfibtmg [!Ciqwuhfi[! up pwfip op w-
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nw2 4wu 4m.J.bpJ! qGtJ.bt bG WJL mbqbpp.g, WUJ.W WJilUJ.P.uP. 4bGqwGP,Gbpp. tuP.dG 
P.P p.um.GwqtnpmttJ.GwJP.G Jmpwhwm4mpJwUp npn2 lwtllntl mwppbptJ.mu t 
mtl.Jwt ~bpuwJP. up.4pn~tnpwJP,g: liJil qbUJ.12mu hnppbpp.G unp tup.ctp. hbm mw
LtJ.u bG GwL. WJG 4ntJ.bpp. tuP.dJ!, npnG12 WJil Gwtupmu qmGtJ.mu bG wpqbG up. 
12wGp. LW4mwgp.wGbpp. J!Gpwg12mu: Pwgp. WJfl. ~bpUWJntU WJfl GUJ.wmw4ntl 
wGhpwdb2m t mGbGwt uwnbgpwo tuP.d, npJ! UJ.Whmu hG 6 wuupg nl wtJ.bttJ., -
I 8°C UJ.WJUwGGbpmu: Uwnbgpwo tupdJ! bm pbpbttJ.u UJ.bm12 t mw12wgGbt 
ulJ.GlL. 40°C, WJLWUJ.bu 4wpnq t mb$ ntGbGwt P,umGwqtnpntttJ.GGbpP, 4wnmg
tJ.wo12p tP-ntP-ntumpJmG L. pGw4mP.tJ.wgmu: 

4JwG12P. wnw2P.G optJ.w J!Gpwg12mu hnp13hpp.G tuP.dJ! UJ.bm12 t tuuhgGht 2-3 
wGqwu: 3mpw12wG2.1mp wGqwu mptJ.nq tupdp. 12wGw41! UJ.bm12 t tr.GP. I l L. nl 
wtJ.blti. · 2pqwGp ~wtP-P.9 wtJ.blti. l9tlhtmg tumuwtP-btm hwuwp (wq. 44): 

Uiumuwq 44 
<.nppbpftO mpl/111/ ]uftdft pwOwlj!J ljjwOpft wnwpftO ;wpwplfw !Jupwgpmlf 

..:,nppbpp hwuw4J!, lfh4 wGqwu mptJ.nq 4bpwltptiwG hwnwtuwltw-
op GnpuwG, l GntpJntGJ! ub4 opmu 
I 0,75-1,0 4-3 

2-3 1,0-1,5 3 
4-7 2,0-3,0 2 

..:,nppbppG WJL bqwGw4ntl w6hgGhtm qbUJ.12mu tuP.dJ! utptJ.mu t wGuwhuw
GwtP-w4 12wGwltmpJwup, WJuP.G12G' GpwG12 wqwm oqmtJ.mu hG qntJLtJ.g : liJil 
qbUJ.12mu UJ.butl] t oqmbL npUJ.buqp hnppbpJ! tupdJ! umwGwG oGtJ.htnt9 hbmn 
hbGg wnw2pG dwubppG: 4JwG12P. wnw2pG opJ! UJ.wpmwqpp lt hbutL.ht tuP.ctP. 
2tpuwump6wGpG, lGwJwo wJG lUJ.hm12 t tr.Gp 20°C-p.g gwop: ri.w pwgwutJ!p
tJ.mu t GpwGntJ., np ofitJ.btmg hbmn wnw2pfi opbpp. J!G13wg12mu ltwpp pwfiopm
ltP. wnw2wgmu lP. UJ.whwfi2tJ.mu, p.u4 pumfiwqtnpmttJ.GGbpJ! fibpootJ.mu hG wfi
uP.2wUJ.bu hnppp. pwpw4 Wll.Pl2WJP,G pwdGmu: luP,dmu UJ.WpntfiwlttJ.nq mptJ.UJ.
upGp wpqbtw4pm (pfihpppmnp) ltwGtumu t pumGwqtnpmttJ.GGhpP, uwpuntUJ!: 
CfiqhwfipwUJ.bU ofip.g hbmn wnw2pG hpltnt OPJ! 4ntlp tupdmu qtnpmttJ.GP. L. WL
pmupfip UJ.wpmGw4mpJmfiJ! pwpop t : 

bpltpnpq optJ.wGp.g wfihpwdb2m t hbmL.ht tupctp. 2tpuwump6wfipCi, npntJ.
hbmL. hnppp uwpunqw4wfi hwuw4wpqmu UJ.pnmbP,GGhpP, mqqwltp fihpoomuG 
wpqbCi wCihfiwp t: flpUJ.buqp hnppJ! 4wpnqwCiw Cinpuwt uwpubt tutJ.dp. L. 4wpp 
UJ.pnutbP,CiCibpJ!, qpwCi12 UJ.butl] t uw4wpqtJ.bCi 2pqwCimu: liJil UJ.pnmhP,CiCibpp 
uwltwpquwCi hwuwp wCihpwdb2ut t, npUJ.buqp up l]Wfip pnUJ.bp J!Gpwgl]ntU 
tupdp L. 4wpp 2tpuwump6wCiJ! tr.GP. 35-38°C: bph WJil 2tpuwumP,6wGJ! w 
UJ.WhUJ.WUtJ.ntU, WUJ.W wtJ.btWUntU t qpwCig UWltWpflUWU OWUWCiwltJ!, L. hCiw
pwtJ.np t luw4wpqtJ.wo 4wpCiwjpCi lthpp umutl]J! wCiuP,2wUJ.bu pwpw4 w$12w-
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JpG pwdP,G, P.GlG wnw2wgGmu t tmo: ..:,npppG 4tpw4pbtmg wnw2 tupdJ! 4w
pblti. t phpL.w4p pptJ.bgGht up2GwpptJ.ntJ.: UuhG wGqwu tupdJ! tuuhgGbtntg hbum 
wGhpwdh2m t qntJthPJ! twtl ttJ.wGwr 

8.2. 1nJ1pbJ1~ w6bgntll[! 12 2wpwp Ltwpnl{ 
4bJ1W4JlbLnL [!Upwg~nLU 

Iup.dwJP.Ci 2r2wupg hbutn (4JwCi12p wnw2P.Ci 2wpwpJ!) hnppbpJ! umwCimu 
bCi wfiwpwm ltwp, 4wpp l}lntuwpP,Cipl 4wti ubpqwut 4w13: ..:.npphpp. wnbguwCi 
u4qpuw4wfi 2p2wCimu wCiwpwm ltwpJ! LtJ.wpdb12 4bp t: CCiq npmu, UJ.butl] t 
hbmL.bL npUJ.buqp 4wpmu 4wpCiwJnt$ L. UJ.pnmbpCip UJ.wpmCiw4mpJntCiCibpp 
utwppbpntpjntUJ! 0,6 %-pg pwpop llti.Cip: bpb WJfl utwppbpntpjntUJ! ubo t, 
WUJ.W 12w2wnmu uUJ.putwltmgp. 4mmw4tiwCi hwuwp 4wpp. tCihpqP,wCi w 4w
pnq LPti.tl oqmwqnpotJ.ht: Pwgp. WJq' hCiwpwtJ.np t uwpunqntpJWU tuwCiqw
pmuCibpp. tJ.mwCiq: ..:.wmltwUJ.bu UJ.hm12 t m2wqpmpJmG qwpoGbt hnpppG 
mptJ.nq 4wpp. OUJ.illpUWL 2tpuwuutP,6wGp UJ.WhUJ.WUUWGJ!: 5wGqwttJ. lt 4WPJ! 
mw12wgfiht mw12 2mp wtJ.htwgGbtm up2ngntJ., npntJ.hbmL. qw bp4wpwoqmu t 
4wpp uw4wpquwG utL.nqntpJntGJ!: ..:,nppbpp. 4tpw4puwG GnpuwG oGtJ.htmg hb
mn 12 2wpwptJ.w J!Gpwg12mu wGwpwm ltwpp. oqmwqnpMwG qbUJ.12mu pbp
tJ.wo t W11Jmuw4 45-mu: 

Uiumuwq 45 
<.nppbpft · wOwpwm ljwpnlf ljbpwljplfwO ujublfw 

..:,wuw4J!, 2wpwp 4wpp opwltwG Gnp- lpwgmgp.l 4tpw4pmu 
uwG 

I luP,d (J!Uill wq.44) Op mptJ.mu 

2-11 6 t wCiwpwm 4wp 
u4uwo 2-pq 2wpwppg. 
tunmp, tumwgpwo 4bpp 

12 6-2 L wGwpwut 4wp 
L. 2PP wGuwhUwGwl}lw4 
UUJ.wnmu 

..:,npphpP,G wGwpwut ltwpntJ. 4hpwltrhll! nrn2w4P. UJ.WJUWGGhpmu utGuth
uwUJ.hu obnGmm lt: fltump., bpb ltw wfiwpwm 4wpp l}lntuwpP,GP.l (U4<1>), 
WUJ.W 4wphlti. t qw mwt: bph U4<1>-G npw4JWL t L. pp pwqwqpmpJWUp hwuw
UJ.WmwutuwGmu t hnppp Uwpunqw4wG hwuw4wpqp. ~pqpntnqtJ.w4wCi hfiw
pwtJ.npntpjntGGbppG, WUJ.W l}lntuwppfiplntl 4tpw4phtntfi 4wpbttJ. t wfigfibt 
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wumpowGwpwp' l.LJwG,12p wnw2flG 2wpwJH.tw i.lhp2J1G 2-3 opi.lw {!Gpwg,12mu: 
<!,nppp umwun,12uwwajl,12wJpG majlmu wpmwll(li.tmu hG pwi.lwpwp ,12wGw-
4mpJwup :ptpuhGmGhp 4wpGw2w,12wpp, 4wpGWjntajl h UUJpmw4mgp uwp
un11mpjntGG WUJwhni.lhtm hwuwp: llwJg GnpwapG hnppp unm ihG qnpamu ou
LWCi oh1112n11 wufltwq h uwtmwq :ptpuhGmGhp{!: £}.pwGg w4mtii.twgmul! mhajl t 
mGhGmu OULW h UWtmnq UJWpmGw4nq 4hp mwtmg hhmn: 

ilp,12wG pwp6p t 4wpp t.p.npiwppGp2mu 4wpGwuphppp (2np uhpqwm 4wp, 
2np 4wpGw2flum4, 2np pwCi) UJwpmCiw4mpJmG{!, WJG,12wG i.tw11 4wphlfl t WJG 
{!Gqqp4ht hnppfl 4hpwpwctCimu: bph 4wpp t.p.npiwppCipm pwq4wgwa t outwJP 
wi.lhlfl pwpop UJwpmGw4mpJwup pmuw4wG pw11wqpwuwuhppg, WUJW qpw 
oqmwqnpantul! (wonq CinpuwCihpni.l) hCiwpwqnp t upwJCi hnpphpp 4wpGwJpG 
2p2wGp hp4pnpq l}hup {!Gpwg,12mu: 

ilpUJhu l}wCinG, l}wpp t.p.nllJwppGp2Gbp{! UJWpmCiwl}mu bG qqwlfl ,12w
Gwl}mpJwup owpUJ: .2wGp np 2hwqbgwa owpUJwppmGbpp pwp6p UJW
pmCiwl}mpJWUp owpUJhpG wpwq hG o,12upqwGmu, WUJW Il(lWGg UJWhUJwGuwG 
ctwul}hml! uwhUwCiwt.p.w4 t (wq. 46): 

Thumuw4 46 
<,nppbpft hwtfwp wuwpwm ljwpft jnp 1/:mjuwpftuftlft UUUl]WflWflnlfJJWU[J 

ubpljw;wglfmz UJWhwupubplJ 

UGGqw- lllwpmCiwl}mpJmG{!, <!.wi.lhtmul! I 4q-pG 

GJmphpl! % UlWPPI! 2wt.p.wpwcttiun 

LpqpG fi2 UJWl}WU I,45 lllajl.G6 4-I5 liq 
<!,mu UJpn-

fi2 UJWl}WU 20 bp4wp 60uq mbpG 
<!,mu owpUJ 5-30 A lJ.PmwupG I2000 U1J 
<!,mu pwqwG-

n2 wlJ.hlfl 3 D lJ.PmwupG 1500 U1J pwGJmp 
liwLQpmu n2 wi.lblfl 0,9 E lJ.PmwupG 20 uq 
lmu:pnp n2 wlJ.hlli 0,7 

bpl}wpwmh UJWhUJWUUWG I}hUJpmu Uli<l>-mu mhajl t mGhGmu UWPUJW
tmJO lJ.PmwupCiGbpp pwJpWJmli, 2GwJWO l}wpp WJilUJPuti t.p.npiwppGp2Citpn 
mGhG uwuGwl}p hw4wopupqwguwG hwm4mpJmG: \.[wq hwuw4'1 hnpphpp 
l}hpwpwctCimu 2P 4wpblfl oqmwqnpoht qwpp t.p.npiwppCip2Gbp, npnfig UJWh
UJ.wGuwG ctwu4hml! UJWmpwumuwG oppg 4 wuupg wi.lblfl t: Uli<l>-G wGhp
wctb2m t UJWhbt 2np, UJWll. h tmJupg UJW2UIUJwGi.two mbqmu: 

~np Uli<l>-pg hbqm4 4hp UJwmpwumblflu UJhtnp t UJWhUJwGht wi.lbtwg
i.ln11 2PP 2tpuwumpowG{!, np[! uwhUwGqmu t wpmwqpnq qnpowpwGp l}nq-
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upg: <!,wuwUJwmwullJwG 2tpuwumpowGpg 2bqlJ.btm I}hUJJ2IllU t.p.npiwppGp2p 
Lflwl}wmwp i.lbpwl}wGqGmu mbajl w mGbGmu h hwowpi wnw2wumu bG t.p.w
PPtGbp: '1-pwG,12 l}wpnq hG wnw2wGwt Gwh t.Pn2tiG 2pmu i.twm llJwnGhtm qhUJ
pmli: <l>wptitGhpl! qctqwp hCi Jmpwgqmu uinwun,12umu h pwpw4 wajl,12wJtiG 
pwctGmu, pu4 hwum wajlpwJpG pwctGmu qpwGp qbpwqwCig uGCiqwpwp hpup 
(umpumpwm) bu wGgwGl}wlfl upl}pn:PtnpwJP hwuwp: 

Ub4 Lflmp 2pmu tmcrlJ.nq 2np t.PnllJwppGti2P ,12wGw4pg t 4wllJlJ.wa hnpppG 
mpi.lnq hbqml} t.p.npiwppGp2p, pG2UJbu Gwh tpwgmgp2 mpqnq pmuwl}wG l}hpp 
2wt.PI!: <!,bqm4 t.p.npiwppGti2P UJWmpwumuwCi hwuwp wGhpwctb2m 2np Uli<l>-p 
pwGw4I! It 2pmu l}wqumu t IOO-I25 q (wq.47): 

Uiumuwl} 47 
<.nppbpft ljbpwljptfw{i ujubtfw wuwpwm ljwpft tjmjuwpftuft1 

oqmwqnpO-bzm lJOUJJ!mtf 

UGwpwm 4wpp 
~np Uli<l>-p 

<!.wuw4I!, hhqm4 lpwgmgp2 
pwCiwl}[! It 

2wpwp t.p.npiwppGp2Ghp, l}bpw4pmu 
tf op 

2pmu, q 

I Iupct (num wq.44) - ~ti mpi.tmu 
2 6-7 I 00-125 Iunmp, pimwgpwa 

3-12 8 IOO-I25 l}hpp h 2PP wGuwh-

13 6-4 100-I25 
UWUWtPWl} UUJW-
nmu 

<!.nppbppG l}wpblfl t 4bpwl}pbt Gwh ubpqwm l}wpni.l, uw4wJG 4bpwpwcl
Gmu I}w upwl} l}bp{! LflCibt 2P l}wpnq, pwGp np l}wpwq UJWmpwumhtm 
{!Gpwgpmu l}wppg wG2wmlJ.mu bG Jmfll! h owpUJwtmJO lJ.PmwupGGhp{!: 
nmmp, hnppbppG tGhpqpwJni.l h l}hGuwpwGwl}wG wl}mpq GJmphpni.l WUJ
whni.lhtm hwuwp uhpqwm 4wppg pwgp wCihpwcth2m t l}hpwpwclGmu {!GI}
qp4ht Gwh WJL 4tpwmbuw4Citp h hwlJ.htmuCibp (wq. 48): QCiq npmu, 
wGhpwctb2m t hnppbppG WUJWhni.lbt Ciwh UJwhwG2lJ.n11 pwuw4p bpl}wpni.l: 

Uiumuw4 48 
Ubpqwm ljwpm/ wffbgubljw hnppbpft ljbpwljptfw{i ujubtfw 

<!,wuw4[!, 2wpwp Uhpqwm l}wp, J_/op 
lihpwJpCi hwi.lhtmuGhp 
(ubpqwm 4wppG), q/t 

2 6 10-25 
3 7 10-25 

4-I2 8 10-25 
13 6-2 10-25 
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~nppbppG mpl{nri hbqmlj l.jwpGwJpG l.jbpp uwhUwGwl.}lwl.jmu(l Gl{wqbg
Gmu t uGGqwpwp GJmpbpp umtnpj} opqwGpqu L. wnw2wgGmu 12wrigfl qqw
gmu: Dtump, hnppbpf! l{wri hwuwljpg unl{npmu bfi JunmpG L. Jumwgpwo 1.jbp
pG L. WJll 11hll112mu mpl{nri wfiwpwm l.jwpp 12wGwl.jJ:! uwhuwGwl.}lwl.jl{mu t 
opwljwG 5 t., pulj l.jwpp l.}lnJuwppGpm' upG.1_L. 61 (l l 2f1PG 100 q .1_np l.}lnJuwpp
Gti.1_p 11hll112mu): liwpp l.}lnJuwppGflw pwriw11pwmnuuG [!Gmpbtlm lllhm12 t 
hbmL.hL npUJbuqp Uli<l>-mu 6Wflll!P ll!WpmfiwljmpJntG[! .1_qb[lwqwGgp 16 %: 
liJwG12)1 bpljpnp11 zwpwppg uljuwo hnppbpJ:! hGwpwtJ.npmpJmG bG mGbfimu 
wqwtn oqml{b1 pwpapnpwlj Junmpg, Jumwgpwo ljbptig L. 2ppg: UJU ubpn11l! 
Guiwmnmu t hnppbpp unm npn6nqGbppG hwmmlj uwpunrimpJwG wpwq aL.w
l{npuwG[! L. twtl wp11JmG12 t mwUiu hwmlJ.wUJbu JuupwJpG lllwhtJ.wo12)1 11hlll-
12mu: QG11 npmu, qpwljwfi wqqbgmpJmfi t mGbfimu LJ1wmwpp12 ljbGqwGpGbpp 
wnljwJmpJntCi[!, npntJ.hbmL. WJll llhlllpntU hnppb[l[! hbmL.mu bG qpwGg oppCiw-
1.J.pCi L. hw6mJpntJ. bCi mmmu pmuwl.J.wG l.J.bp[! (wri. 49): 

~wuwl.J.[!, 
WW 

2-7 

8-16 

UJumuwl.j 49 
Czwpflg t/WIJ qmpbfntl IJbUJJlnuJ hnppbpfl 

wabguwu ujubuw 

tu a 
OpwljwG 2 wGqwu, Jmpw12wfi.1_
Jntp wGqwu 2,5 l wGwpwm 1.J.wp 
1.J.wu opwl.J.wG 3 11.}lnJuwppGp.1_ 
100 n U4<1> 1 G 

Qp mpl}mu 

lpwgmgp.1_ lJ.bpwl.J.pmu 

lumnp, Jumwgpwo l.J.bpp L. 
2PP wGuwhuwGwl.}lw4 
UlljWllntU 

lumwgpwo l.J.bpp .1_wl.}1(! 
uwhuwfiwl.}lwljl{mu t 
l ,5-2,0 ljq, pulj JunmpG[!' 
0,5 lo 

UGwpwm 1.J.wp(l ubpqwmnl{ ljwpbllt t l.}lnJuwpj1Gb1 upwjG WJU 11hlll12ntu, 
bpb 11pwGmu lllwl.J.wunri uGG11wGJm13bp[! wwgl{mu bu mwppbp hwtlh1muGb
pnl}: Ubpqwm 4Wl3I! umwgl{mu t wGwpwm l.jwppg ubpqwmuwG up2ngnl{ 
ljwpwq UJwmpwumbtm W[lllJmG12mu: liJll qhummu mbajl t mGbGmu ljwppg 
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1.J.wpGWJillllP L. OW[llllWLillJO t.UimwupGGbpp wG2wmmu: 
Ubpqwm 1.jwpJ:! hnppbppG mwlltu bG pwpu 1.J.J.Uu uwljwp11wo t.Ui6wljmu: 

bpb l.jtpwl.jpmu bG pptJ.bgpwo ubpqwm l.jwpntJ., WlllW wGhpwdbzm t hwztUi 
wnGbt uw11unqmpJwG JuwGqwpuwG hGw11wtJ.npntpJntG{! l.jnlltpwl.jmbppwGb
pntJ., npnG12 pGmbGuPtJ. bG pwquwGmu hwmljwUJbu ljwpp pptJ.bguwG 11hlllpmu: 
f!GwljwG pptJ.bgmU(! l.jwpGwpptJ.wJpG pwljmbppwGbpp uJ12ngntJ. l.jwl~ ppmGbpp 
wtJ.btwgmuntJ. wpwq t (!GpwGmu hwmtiwlllbu 20-25°C 2tpui.uump6wGJ1 11hlll-
12mu L. mL.mu t ublj op: Ubpqwm l.jwppG 3-5 % .1_wl.}ln4. pptJ.bgpwo ubpqwm 
L1wp wtJ.b1wgGb1m 11hll112nul wpwqwGmu t hw2np11 pwdGp ljwpp pGwl.jwG 
ppl{bgmun: .RpupwljwG lllwhwanJwgmu t ljwmwrl{mu, bpp ubpqwm l.jwppG 
wl{btwgl{mu t 1.jpmpnGwppnt (2-3 q/t) ljwu up2Gwppm (3 utft): tcr-pl{bgpwo 
ubpqwm ljwp{! 2-3 oppg wl{bt lllWhbt w l.jwrbtli: Ubpqwm ljwpp lllWhlllwG
uwG hwuwp 1.jmmwljp.1_ PWI2l! utbm12 t oqmwqnpol{nq ppmGbpp Gl.jwmuwup 
l.jWJntG UiGp, mump gpGl.jb ljmmwljp.1_Gbfll! lllP.mwGp .1_bG, npnl{hbmL. ppmGbpp 
wq11bgmpjwup gpGl.j(! ljwpnri t wGgGbt Ub[lqWlil ljwpp ub2: 

..!,nppbppG mpl{nq pwpu ubrqwm l.jwpp 2hpuwump6wGJ:! 36°C-pg gwop 
.1_lllblill2 t LltGti: Ul{bllt gwop 2tpliwump6wG)1 11tu112mu WJG hnp13J1 zp11wGmu 
wupnq2ntlPG W Uwl.jwp111{mu, pGl(! ljwf!IlIJ. t wnw2wgGb1 tmo: (0-pl{bgpwo 
ubpqwm ljwp{! ljwpbllt t JuubgGb1 20°C 2hpuwm.nj16wGfl 11hlll12mu, npnl{hbmL. 
ljwqbpG(! uwl.jwp11l{mu t wpqhG ppl{bgfibtm [)Gpwg12mu: 

Ul.juwo bpljm zwpwpwljwfi hwuwl.jpg' ubpqwm 1.jwpJ:! l.jwpbtli t oqmw
qnpob1 nplllbu wnwGapG 1.jwpGwJ}1G ljbp, uwljwJG lllbm12 t wl{b1wgGh1 tGtp
qpwJntl ii 4.J1mwupCiCibpnl{ (wnw2fl.G hbppj1G' A, D L. E) hwpmum hwtJ.b1mu
Gbp: liJll Glllwmwljnl{ l.jwpp l.}lnJuwpfl.Gp.1_Gbp oqmwqnpob1 .1.ti l.jwpbllt, npnl{
hbmL. qpwGgmu 12'1.1. . bG 6W[lUJ.WlnLJO t.UimwuflGGbp{!: Spl{nq ubpqwm l.jwpp 
12wGw4l! opwl.jwG upG.1_L. 61 hwugGhtm up2ngnl{ 7-9 zwpw13 hbmn hGwpwl{np t 
wp11bG hµppbpp ljbpwpwdGpg tpptJ. hwGb1 l.jwpGwJpG 1.jbpJ:! (wfL. 50): 

UJumuwl.j 50 

<!,nppbpflu ubpqwm ljwpntf ljbpwljpbfnt ujublfw 

~WUWlj{!, 
Ubpqwm 1.J.w- 4.pmwupGwJ)lfi hwtJ.b1- Lpwgmgp.1_ 

zwpwp 
pp 12wfiwlj{!, . mu, q/1 ubpqwm 

l.J.bpwl.J.pmu 
rf op lJ.wpjlfi 

2 6 10-25 lilllwhnl}l}mu t Ju-

3 7 10-25 nmp, Jumwgpwo 

4-12 • 8 10-25 l.J.bpp L. 2PP wGuw-

13 6-2 10-25 
huwGwl.}lwlJ. UlllW-
nmu 
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<!,CiwpwlJ.np t ubpqwm L. wGwpwm qwpnlJ. hwuwmh11. ljbpwljpmu: liJll 
qbllji;!ntli t.lJ:lmwupfiwgl\wO- hwlJ.btmliGbp oqmwqnpabm UjWpmwqpp it, npnlJ.
hbmL. wpl}bG hpl.\m zwpwpwljwGpg hnpptpu umwGmu bG wGuwhuwGwl{lw4 
12wfiw4mpJwlip tunm h owpUJwtntJO- t.lJ:lmwutiGGbpni.J. hwpumwglJ.wo tumwg
pwo ljbp (w11.. 51): 

UJumuw4 51 
<nppbpftu ubpqwm Lt. wuwpwm ljwpm/ ljbpwljpbfm ujubt.fw 

<!,wuwlju, Ubpqwm 4wpj1 UGwpwm 4wJ311 opwljwfi lpwgmgpi 
JWPWJ') 12wGwl.m, 1/on 12wGwlm, 1 hnnf}h hw7tlml, 1 titnwlmmu 

2 l 5 
3 2 4 
4 3 3 liU1Whnt.ll\ntU t 

5 4 2 tunmp, tumwgpwa 

6 5 l l.\hpp h 2PP 

7 6 
wGuwhuwfiwt.}1w4 - uUJwnmu 

8 6 -
9 6-4 -

<!.b11m4 qwpfiwJpG ljhpp oll!mf!liwt 2bpuwumpowGp ll!whu1wGmuu hnppb
pp wobguwfi htiuGwljwG UJWJliwGG t: 5wap 2tpuwumpowG mGbgn11. ljwp 
tuubgfibtJ1u pwpw4 wrif112wJpG pwcJGmu ul.\umu bG qwpqwfiwt wtumwapG 
uwfiptfibp, )lGm wnw2wgGmu t uwpunrimpJwG tuwGqwpmu: 4wp[! pplJ.bgGb
Lnt qbUJJ2IllU 4wpbtti t ljwqbpG[! uwt.iwpl}bt qmmwljpi pw12mu, PfiiUJbU l}W mb
rtP t mfibGmu 2Pl}Wfintli uwpun11.mJ3JWG cJwuwGwq: .f}.w hGwpwi.J.npmpJmG t 
mwtJ1u tuutgGhtmg wnw2 l.\wpp 2tpuwumtiowGG 112h9Gbt utifiih +l5°C' 
wnwfig uwpun11.mpJwG UJpngbuti tuwfiqwpmuGbpp: 

f()-plJ.bguwfi ubpnl}J:! 4ppwnbll1 t hwm4wlljbu 4ntmw4'1i pwpbpp oqmw
qnpauwG l}bUJ12mu, bpp iP UJWhwfi2l\mu hbqm4 l.\bpp 12wGwljp uwhuwGwt.}1w-
4mu: UJu ubpnrm GUJwmwtiwhwpuwp t Gwh wGwpwm ljwp(! 4J3htmg wGuj1-
2WUJbu hbmn wnwGg mw12wgGbtm ljbpw4pt1m hwuwp: 4ntJ1pwqmbppwGbpp 
hwpmgwa uwpunrtntJ3JWG hwawtuwl.\)1 tuwGqwpmliGbpp qbUJJ2nLU tunphmpq t 
mplJ.mli Gwh WJL mbuwljp mw12 hbllnt4 4w13GwjpG ljbpp pplJ.bgmu: {0-pi.J.bgpwa 
4wpfi wlJ.bt'1 bp4wp cJwuwGw4 t oqmwqnpalJ.mu, 12wG mwpwgpwon h 
iJ3J3tlhgpwon: 4wpGwjpG hbrtnt4 4bpp Ull!WllntU{! 4wtulJ.wa t pH-p ubontpjnt
Gpg: Dp12wG gwap t ljwpGwJpG ljbpp pH-u, WJGpwG IlPi t qpw UUJWnt.'iwG 12w
Gw4n: 
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4wp{! t.iwu qpw hbqm4 l{lntuwpl:ifil:iifihpl! ppt.lbgfihtm hwuwp wt.lhtwg
Cimli bfi Cinupwg11wa up2fiwppm. I l hbqm4 l.\wpfiwJpfi l.\bppfi wlJ.btwgGmu bfi 
30 Ut 8,5 %-wfing 4wu 3 lit 85 %-wGng up2fiwppm: C}.bpWl}WUbtP t Gnupwg
pwo ppmGhpp oqmwqnpamun, np.nlJ.hbmL. qp.wG12 U\W4wu wqpbuplJ. bG : liU1w
hnlJ. UJWhwO-nJwguwG hwuwp pH-u U1hm12 t ttifip 4,0-4,5 : UJt opqwGw4wfi 
ppmGbpp (l.\pmpnGwppm, U\PnUJtmGwppm) oqmwqnpamun pwlJ.wpwp w1111-
JntGp iP mlJ.bi., pu4 UJWhwO-nJwguwG hwuwp UJwhwG24.Illl pwfiw4mpJntfil! 
zwm uba t, mump mGmbuwll!hu l}pwGp obnGmm ibG: 

bpb hnpppfi tulihgfimu bG pplJ.bgpwa wGwpwm ljwp ljwu ljwqbpfip 
pwpop U\WpmGw4ntpjwlip l{lntuwppfipifibp ( oppfiwlj' iilP ubpqwm 4wppg), 
WU\W l.\ntmwlJri pw12ti lJ.pw ll!bUlj2 t tnbqwqpbt tuwnGpi: 4.bp.2tiGu nbtbp uti2n
gnlJ. zwpduwG ut2 t qplJ.mu jntpwpwGi]ntp bp4m cJwuu uh4, npll\buq}l uw-
4wpqlJ.wa 4wqhtiGti uwuGti4Ghpu itugwGbfi tunqni.J.wljwzwpu L. l{lwljwfifitpu: 
"GbpljwJmliu qnJmpJntG mfibG ljwpp t.PntuwppGJ:liGbp, npnGg 4wqumu pwgw-
4wJmli t illP ubpqwm ljwpu, L. npnGp GmJfiU\bu 4wpbt'1 t pplJ.hgGbr liJq, WJU
UJbu 4nilJ.wa «qpnjwljwfi t.PntuwppGJ:liGbpJ:!», npll!hu UU\pmwljmgwjpG pw-
11.w11pwuwu, UJwpmGw4mu bG iilP zpumlj, npp 4wquj1 ub2 limGn11. wtpnu'ipG
GbpG m qtnpmt'1Gfibpu pb13L.w4p pplJ.bgfibtm uGpwgpmu ihfi wnw2wgGmu 
uba pwfiw4mpJwlip t.}1wp\1tGbp: 

f()-plJ.bgpwa 4w13GwJpG 4tpu UJhU1J2 t oqmwqnpobt U1Wtnpwumb1mg hbmn 
bpljm opt.lw J:!Gpwg12mu: Uba pwGwl.\ntpjwlip hh11.ml.\ ljwpGwjpG ljbp UlWLnt 
11tU112mu wGhpwdbzm t mzwl}pp hbmL.bt hnppbflp lJ.p6w4pfi, npni.J.hbmL. 1ww 
UU\wnuwG t.lbpwhu4mul! qnpaGwqwGwll!bu wGhGwp t: 

Um\npwpwp tuJ:ldwJtifi zp2wGj1 t.lbp2mu hnpphpfi uGmbtwGmu bG 13131.\bg
pwa upbpppG: "GwtuWU\bU U\WUlpwumlJ.wa hbqmq ljwpGwjpG l.\bp tuubgGhttiu 
wfihpwdbzm t ummqb( tuunl"u bfi wpllJOI! hnrptpn 11w, pb

0 

ni: 
<!,bzm ufimbtwGwtm hwuwp ljwu hplJ.wGrµnpJntGGbpp wnw2wguwG qbll}-

12mu ljwpGwjpG 4tpn Ujbm12 t mwpwgGbt wnGlJ.wqG upGiL. 28°C: lmUipwljmh
ppnqp wnmlin4 wGwUJwhm\ mGmbumpJmGGbpmu hnppbppG J3JH]t.gpwa qwp 
tuutgfihtG wnwlJ.ht Glljwumwt.lnr t, npni.J.hbmL. up2fiwpupmG oGzmu t 4ntti
pw4mhppwGbpp, tJGill}bu GwL. tuunrtiifibpl:i m pnppnuwuGl.\bpp woG m pwq
uwgmun: 

8.6. ~np13bpp w6bgnuHi wtllllnliwlll 
4w13Gwf1.JungGbpti 4ti11wnuwup 

liJG :ptpuwGbpmu, npmbrt uzmwUJbu l.\wG 15 h wt.lbtJ1 l.\wpGwljbp hnppbp, 
hbl)_mlj ljwpGwJpG ljbp mwtm hwuwp hw2nrtntJ3JWUP oqmwqnpb-i.J.mli bG hw
uw4wpq~wJpG wi.J.mnuwmGbp: UubG wGqwu, bpp hnpptpu unmhGmu bG WJfl 
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mbqw4wJwfipfibppfi, pmfi4bpmu uiwhtJ.nq znp $ntuwppfipz(! wtJ.mnuwm 4bp
uintl tuwnfitJ.mu t mwp 2ppfi: Curi npmu, hnppbppfi mptJ.nq 4wpfiwJpG 4tpp 
opw4wG finpuwfi pwctwfitJ.mu t up pwfip uwup h optl_w {!Cipwgpmu mptJ.mu t 
wnwGapG zw$wpwctpGCibpntJ.: .!.np}}bppG 4wuimu bG hwmm4 tJ.qGngGbp, 
npnGg ilp2ngntl_ wtl_mnuwm UWJ1121! «6wfiwzmu» t Cipwfig: liJll uwppbpmil hb
qm4 $ntuwppfipzp pwfiw4I! h ufifiqwfiJmpbpp tummpJntfi{! CinpuwtJ.nptJ.mu t 
JmpwpwGL]ntp hnppp hwuwp wnwfiapfi, pfim hfiwpwtJ.npmpJmfi t mwUiu 

upwGqwupg wobgfibt L_ pmbt lip tumup l.llWppbp hwuw4p UWl.llll.WZ: 
liJI} wtJ.mnuwm uwppbpmu 4wpp znp $ntuwppGpzfibp{! GnupwgtJ.mil bG 

40-42°C 2bpuwump6wGp 2pntl_, {!Gil npmu, hwmm4 mzwripm}}Jntfi t qwpatJ.mu 
llltLJWL 2tpuwumpowGmil qpwGg tmahUimpJwG qpw: Ub4 hwppzmil 4wpbtli t 
tntabt 0,3-0,5 l 4wp: litJ.mnilwm tuungfibpp up2ngml l\wphtii t mwt fiwh wfiw
pwm 4wp: Ub4 wGqwupg wtJ.mnuwl.ll[l pwg t pnqfimu 2 Uimppg nz wtl_btli hb
qm4 4bp: ~oqmwqnptJ.wa 4bpp pwGw41! hwmm4 apwqpntJ. $ntuw~ptJ.mu t 
hw2nJ111 pwctpG: Curi npmu, hhqm4 4tpp hw2np11 pwctpG(! GmJG hnpp~G 
mptJ.mu t 2 ctwupg nz zmm: 

.!,nppbppG wtl_tnnuwm tuilngGbppfi Ujbtnp t um.J.npbgGht wfiup2wuibu tup

ctp zp2wGpg hbmn: '1-w hGwpwtJ.npntpJntfi t tnwUiu mwppbp hwuw4p hnppb
ppfi UjWhbt Ubl\ tuilpmu, bpb qpwCip pntOJlI! utnwCimu bfi hbqnt4 4wpCiwjpU 
4bp: liJqUjpup tuupmu hnppbpp pwGw4I! uihmp t UiGp 40 qltupg nz wtJ.btli, np
uituqll hGwpwtl_np UiGp hu4bt qpwGg 4bpw4pntU{! h hbmhbt wn11IJ.2w4wfi tJ.ll-
6w4pfi: 

4:mmwltpz-tuwnGpzGbp{!, tu11IJ.ntJ.w4wzwpbp[! h wtJ.mnuwmp uimm4GhpG 
wGhpwctbzm t twtJ. ttl_wfiwt opw4wfi wnGtJ.wqG ub4 wGqwu: l:Jtl pwGp np fimJG 
ll!ITTnt4pg oqmtl_mu bG uiwppbp hnppbp, mump :};>bpuwJmu nz ll!Wmzwo uwp
pm}}JWfi qbU112mu huwpwtl_np t tl_wpw4p mwpwbmil: 

8.7. ,nripbrip 4briwL1rinLO[} ri.riwGg 
~bnepbriowG w12w2tiG oribripG 

<!.nppbp qfibUiu wfihpwctbzm t wfig4wgfibt npnz ilp2ngwnmufihp: ~wztJ.ll 
wnCibtml. tnbll.wlllntumu[!, U1Whi.j_wapp $n$ntumpJntCi{! h qfii.j_wa hnppbpp 4h
pw4pmu[!· gwfi4WW zt qpwCig WCiU))2Wll!bU tuwnCibt :pbpUWJ)) qttuwpwCiw-
4pCi: liJI}UjpUp hnppbppCi wfihpwctbzl.ll t upwnctwilwuw4 uh4muwgfibt h wnw-
2tiu ctwuhppCi mwt qht2ntp' l t 2pmu tmahtntl 2 q 4hpw4pp W'l: Oqmw4wp t 
Ciwh A, D, E tJ.PmwutiGCibpp hwtlbtmu{!: 

{}.fitJ.wa hnppbppfi mptl_nq 4wpp 4wu $ntuwppfipzp pwCiw4I! Ujbl.llp t wtJ.b-
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twgtJ.ll wmnpowGwpwp: Unw2pfi bpbp opbppG opw4wG 2 wGqwu tuuhgGmu 

bG 2-w4wG Uimp hbqm4 4wpfiwJpG 4bp (1 L 2JllllU tmabtntl 50 q U4:<1>): ~np
pnpq op{! 4tpw4puwG hwowtuw4wGmpJntGJ:! qpowmbtm qbU112mu wubG wG
qwu tuubgtJ.011 hbqm4 4w13GwJpfi 4bpp 12wfiw4I! hwugGmu bG upGzh 3 t, pu4 1 t 
2pmu tmatJ.nll. U4:<1>-G 4wqumu t 100-125 q: ~bpuwJmil qmGtl_btm wnw2pu 
opbppG uitmp t mzwqpp hbmhbt hnppbpp wnnq2w4wG tJ.ll6w4pCi' 11pwGg tinm 
uwpunqntpJwCi hGwpwtl_np tuwGqwpmuGbpJ:! 4wu WJl hptl_wGqntpJntGCibp(! 
4wGtubtnt Guiwmw4ntl_: UCihpwctbzmmpJwCi qbl.ljpntu Ujbmp t 4wmwpbt 4bCi
qwGpGbpp zmwui pmctmu h obnGwp4bt ilp2ngwnmuGbp wnnrw qtluwpwGw4I! 

htitlwGrµnpJmCifibppg qbpa UjWhbtm GUjwmw4ntl_: 

8.8. ,nripbrip tlwriunri.nLpJWG 
tuwGqwrinLllG w6bgowG uupwgQnLO 

.!,nppbpp 4JwGpp wnw2pu up pwCip zwpwptl_w (!Gpwgpmu wnwCi6fiwll!bu 

tJ.mwGqwtJ.np bCi tmantl m11b4gtl_nq htitJ.wGqmpJntCiCibpJ:!: <!,wowtu I}PW UjWU1-
6wn{! hnppbpp nz opzm 4bpw4pntU{! 4wu UjWhtl_wapCi t: Lmap qbl.ljpntu wCi
hpwctbzm t, wnw2pG hbpppCi, 4wfitubt 2PP qqwtli 4npmumGbp(!, WJupCipCi' 
hnppp opqwGpqup 2pwqp4mu(!: Qpp hbm opqwCipqupg I}IlLJlU bG qwUiu Ciwm
ppntu(!, 4wUimil(!, uwqfibqllmu[! h innp[!: upwctwuwCiw4 mbT\ll t mCibCimu wp

JWCi 2llll2U1Jlp CitJ.wqmu: 
Lmap wnw2wguwG uiwmown 4wpnq bCi UiGht hnppbpp aCitl_btm ctwtiw

Ciw4 hpqpbGwJp 4wCinGGbp[! zUjwhuiwGbffi, zw$wqwCig mzwgmuntl_ tupdntl_ 
4hpw4PhU!, hbqm4 4wpGwJpCi 4hpp gwap 2hpuwutnp6wCi[!, 4wpp h $ntuw
ppGpzfibpp GnpuwJp tutmm mwmwfimufibpJ:!, ufifiqwfiJntpbpp tummpJwfi $n
$ntumu{! 4wu $wpptGbpJ:i wn4wJntpJntfi(! hbll.nt4 U4:<1>-mu, pCizUjbu Ciwh Jm
Il.P pwpap UjWpmfiw4mpJntGI! 4wpfiwJpfi 4bpmu: Lma 4wpn11 t wnw2wfiwt 
Ciwh 4wp[! wqmnmtl_wa I}IlLJtbppg tuuhgfihtm, hh11m4 4hpf! wG4wCinCi mwtm, 
wCinpw4 4hP oqmwqnpabtm, 4hpp l.llbuw4wfipCi 4mpm4 $n$nlubtm, 4hpw
pwctfimu Ujpnmbpfip wtl_bi_gnt4J:i UjUlUlOWnni.j_, pUzUjbU Ciwh uJ:i2wfigp4 pwupCib

[lp h :);>bpUWJP uwfipmwpwhpqpbCiJ:i4 i.j_wm UjWJUWCifibpp qbUj12ntU: 
lllwhlf.wapp h 4hpwtiPuwCi UjWJUWCiCibpJ:i tuwtummufibp):i hbmhwCipntl_ 

hnppbpp pwpw4 wT\lJ.pwJpfi pwctCimu hwm4wUjbU wtlhtwfimu t 4nUipw4mh
ppwfibpp pwfiw4[!, pfizUjbu fiwh qpwCig tJ.wpw4muJ:! nnmw- h 4npnCiwtJ.Ppmu
CibpntJ.: <!.Ptlwfil].llLPJWfi wubCiwzCilJ:ifi wtumwCipzGhpJ:i qbl.ljpntu uitmp t 4wmw
pbt 4bCiqwCipGbpp ztnwl.lj pmdmu: Unw2pCi hbpppCi Ujbmp t l].Ull].WpbgCibt 4wp-
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GwJpG 4hp mwlf!: lJPwdwuwGw4 4wmwpi.jmu t pmdmu hw4wppnmj14Ghpj1 
ljwu um1.'pwGj11wuj1r1mJf1G Ujwmpwumm4Ghpp ujl~rngmJ.: Qpp 4npmuml} tpwg
Gbtnt hwuwp hnppbppG 4wpb[}1 t mw1 2mp, pu4 wi.J.b[}l 1wtl. t Jntpw12GwLJml1 
4hpw4puwG cJwuwGw4 tuuhgGht 2-3 L ult phJ, uwuppf1, qwqap 4wu bpf1gm4'1 
pmpu: tGhpqpwJf1 uGGqwnmpJmGG wUJwhni.J.htm hwuwp hhrim4 4hpj1G wi.J.b-
1wgi.J.mu t 50 q qum4nq, pu4 hwG12wJpG GJmphpni.J. WUJwhml.htm hwuw[l ' 5 q 
wq: <!.n[lphppG tuubgGmu bG GwL. t1h4mpn[}1mGhpf1 hwmm4 1mITTitJp: Pmdpz 
hbqnt4Ghpp tuuhguwG uf12L. bqwa cJwuwGw4whwmi.J.wamu hnppbppG UJhm12 t 
UlWL UUJj2ntp )uuhLnt 2mp: 

<!.wG12wJf1G GJntflh[lni.J. tmc)mJpl} 4wu phJ{! mwwu bu µt4-hp4m opi.J.w l}G
pwgpmu: l)..pwGpg hbmn ljbpwpwdf1Gl! wumj16wGwpwp hwtl.hLt[mu t hbqm4 
4wflGWJpG 4bpni.J.: Cwm oqmw4wp t 4wpGwJpG 4hpp pf)t[hgmu[! up2Gw
flfltl.ni.J.: CGq npmu, wGhpwcJb2m t qmCihL hpt[wGf).Iltf}JwG wnw2wguwG UJWm-
6wnGb[l[!: 

8.9. 1np~bpp L11Wgntgp~ lfbpwl.wntli[} 
Op12wu 2ntlll hnpf)bpu [!Umb1wGwG )uubLnt 2pjlu, WJUJ2WU LWtl. ljmmbu znp 

ljbp[!: Otumjl, ul.J.uwa bpl.jm 2wpwf)wl.jwu hwuwl.jpg upwfig Ujhl.IlJ2 t mwL wu

uwhuwfiwtjlwlj pwuwtimflJWup 2mp: <!.npflpCi wuhpwdbzm t pp 4hGqwu)1 
qwuqt[wc)p I 0 %-p zwtjlni.J. 2mp: Qpp npwtil! Ujhm12 t hWUWUjWmwu)uwGp 
l.jf}wfi ljnt[hpjlu mpt[nri 2pj1u, Jluti 2tpuwumj16wfil} [}lup .'phpuwJp oqp 2tpuwu

mj16wuj1u hwuwl.!1wmwutuwu: Oflb 4Wfll! hnpf)hpf1u mpi.J.mu t opwl.jwu 
upwJCi bpl.J.m wfiqwu, WU1W l.ibpwqpb1mg wGuj12wl.!1bu hbmn GpwGg lP 4wpbtl1 
2mp tnw1, pwup np ac)hLm nh.'p1bpu[! mLmu t unm tihu cJwu: opb 2mpl! mpt[mu 

t ljwf}GwJf1Ci 4hpu £!Gf].IltfihLmg wGup2wUJbu hbtnn, WJG umm12 t qnpc)mu 
zpqwu h wnw2wgGmu ~wtjlpg wt[h[}l L9tl.wc) t[jlnwl.j : liJfJ. f].hl.!1Pmu zuwtiwpq
i.J.wc) l.jwpu wpmwuritl.mu t pwpwl.j wqp12wJpG pwcJpG, npmtri WJU zp 4wpnq 
.'pbpubUUIWJpU QWUWUJWphntl. jntpwgi.J.bt: lijCinthbmL., 4wpG wfigumu t hWUUl 

wqppwJpU pwcJpG L. WJfimbq wnw2 t phpmu 4nlf1pw4mhpj1wubpj1 pnmu pwq
uwgmu, hhmL.wpwp' 1maf1 wnw2wgmu: lfwpunqmpJwCi )uwfiqwpuwu 
fJ.hl.!1J2ntu wGhpwdbzm t hbtnL.bt., npUJhuqp uuuqp hhm hnpphp[! umwuwG pw
i.J.w4wGwzwtjl t1h4t:npn[}1mwJpU mwppbp: 

4JWUJ2f1 hp4pnpq zwpwppg uljuwo' hnpf)hppu mwwu bG )umwgpwa 1.ibp: 
Y.wq hwuw4mu WJfJ. tnhuwl.jp 4hpf1G [!GtnhLwgubll! CiUJwummu t 4mppzp qwp
qwguwG[! L. huwpwtl.npmpJmG t tnw[}lu wi.J.b[}l zntm qwqwphgGhL tiwpfiwJpG 
4hp tnww: Iumwgpwo 4hp[! UJhm12 t UJwmpwumi.J.ti pwpapnpw4 pwqwqpw
uwubppg L. Ujwpmfiw4p unm 18 % hmu U1Pilmbj1Ci' 4bpp l 4q-mu 10,5-11,0 lf.Q 
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<I>t qbUJ12mu: <!,mu pwqwGpwGJntf}p UJWpmGw4mpJntG[! zUJbm12 t qbpwqwGgp 
~L.-p 10 %, pu4 4bGuwpwGw4wG w4mpt[ GJmphpf112wGw4G wGhpwcJh2m t 
WUJwhnt[bt' )umwgpwc) 4bpj1G wt[bLwgGh1ntl. 2-3 % i.J.timwuj1GwhwG12wJpG hw
tl.hLmuGbp: Iumwgpwa 4hpwmbuw4Gbpp mmbtl1ntflJntG£! 4wpn11 t wi.J.b1wGwL 
qpwGg hwmj14wt[npuwG 4wu uwGpwguwG uj12ngni.J.: 4wf}GWJpG 4bppg hbmn 
)umwgpwc) 4hp mwll! GUJwummu t i.J.bp2j1Gpu mmh[}lmpJwG pwpapwguwGI} L. 
pwgwnmu 4hGqwGj1Gbpf1' upuJwGg c)c)bll! : UGhpwcJh2m t 4hpwuwGGbp£! 
wubG op UWJ2[1hL 4hpp uGwgnpqGbppg, npnt[hhmL. flJ2Iltl )unGwi.J.wgwa uGw
gnpqGhp{! hnppbpp uwpunqmpJWG )uwGqwpmuGbp wnw2wgGn11 uwGptGbpp 

qwpqwguwG hwUW[l hpwGw[}l uj12wi.J.WJ[l bu: 
<!,npphpf1 4hpw4puwG hwuwp UJbm12 t oqmwqnpb"bL upwJG pwpapnpwlj 

hwmplj: Y.wpuw4mu UJWpmGw4tl.nri hmu UJpnmbpGjl L. Lil[lO wnw2wgGn11 
Gjmpbpp 2Gnphtit[ WJU ljwpnq t ll1Gh1 )umwgpwa )uwnGmpqp wpcJh12wtl.np pw
IlWilPWuwu: Uw4WJU WJI} u2wl.J.wpntjUp Jill[lWhwmljntpjwG h w6bguwG nz 
6j12m mb)uunLnqpwJp hbmhwG12nt[ i.J.wpuwl.J.p hwmpljl} hw6w)u i.J.wpwljt[wa t 
ti1Gmu l}W2lfiWJpG h wupwpwjpG uGljbpnt[, hbmhwpwp 4wpnq t UjWpmCiwlJhL 
upljnmn12upGGbp: l)..w punpn2 t Gwh )umwgpwc) ljbpw)uwnGmpqubpp WJL hw
mpl.jWJf1U 1.J.bpwmbuwl.jubppu: Otump, hwuwl.jgi.J.wb" l.jbpjl wpmwqpntf)JWfi hw

uwp oqmwqnpat[nri hmu12jl npwl.jp a4wmuwup Ujhmp t [}1Cip u2mwl.jw(i huljn
Ilillf}JntU: liJqUJpujl hwuwl.J.gt[wa l.jbpmu 4wpbll1 t hw2nqmpJwup oqmwqnp
c)bL 4mwt[wmp ubpupg UjWmpwumt[wo uphppubp, gnpbujl pbtjl h znp uqmp, 
bpb 11PWfip mGbG hwUWUJWmwu)uwG npw4 (wq. 52): 

liIJjmuwl[ 52 
<nppbpft hwtfwp jurnwgpw<t ljbpwjuwnlinzfll)ilbpft 

tfnrnwlfnp ljwqtf(! 

Pwqwqpwuwuh[ll! 
.!!wCiw4n. % [IUUl qwCiqlJ.wbp 

I II III IV v 
'-lwpuw4 50,0 35,0 22,0 24,0 50,0 
Q.wpp 10,0 - 10,0 15,0 5,0 

Uznpw - 32,0 35,0 15,0 -
Upt...wbwq4!J pmuuiwum11 20,0 . 20,0 - - . 

<!.twbm4!J pmuuiwump - - 20,0 18,0 20,0 

limwlJ.wmp 12muuiwum11 - 10,0 10,0 - 10,0 

Uputn 17,0 - - - -
lih[lp J!W4LW - - - 15,0 -

.'.:;>np uqm12 - - - - 12,0 

5nphCip ~htli - - - .. 10,0 -
<!.wCi}2WjpCi 4hJ1 3,0 3,0 3,0 3,0 3,0 

<J>t , lfQf4q 11 ,0 11,I 11 ,3 11 , I 11 , I 

<!.mu uipnmtpCi, q/qq 179 180 183 183 185 
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bpb hnppbpCi mmmtl bCi npwljJWl tunm, WUJ.W qw CiUJ.wummtl t ljmppW. 
qwpqwgl.lwCig: lunmg UJ.bm12 t 1}1Cip mbpL.w2wm, hwuljwlJwtllwCi qmqml.l 
hCicnJ.wa, l.lwCipwgqwa llP.Ciil.t 15 ul.l bpljwpmpJwtlp: ~nppbppCi iUJ.bm12 t ljb
pwljpbt UUJ.pmwljmgml. hwpmum tunmml. ljwl.l WJl l12wltwpmjubpp wh1mljml., 
npntlhbml.t qw ljwpnq t tmb wnw2wgCibr ltwpCiwjpCi zp2wCiml.l opwljwCi l.lblj 
qtlupCi mptlnri tunmp 12wCiwljg UJ.bmp t ljwql.lp 500 q, hwmljwUJ.bU, bpb ljbpw
pwctCiml.l ljw pwpopnpwlj up1nu L tumwgpwa ljbp: lunmp l.lCiwgnpqCibflD 
CintJCiUJ.bu wCihpwctbzm t hbnwgCibt ljbpwl.lwCiCibppg: 

<,nppbppCi ljwpCiwjpCi ljbp mwm qwqwpbgqmtl t' lJwtutlwa "i pb hwuw
ljpg, WJt tpwgmgp~ ljbppCi gCimb1wCiw1m wumpl'.iwCipg : liJUUJ.bu, 80-90 ljq 
ljbCiqwCip qwCiqqwap qbUJ.pml.l hnppbpg opwljwCi UJ.bm12 t mmbCi 800 q 
tumwgpwa ljbp, 100-110 ljq ljbCiqwCip qwCiqqwap qbUJ.12ml.l' l ,2 4q, L. 130 4.q 
wtlbtltp qbUJ.pml.l'l,5 ljq: bpb qwqwpbgCimtl bCi hnppbppCi ljwpCiwjpCi ljbp 
mwm Ciwtu12wCi mmbtltmpJwCi WJU l.lwljwpqwljpCi hwuCibm, WUJ.W mbajl t 
mCibCimtl wl'.ip qqwtti qwCiqwqml.l, 12wCip np qpwCi12 ibCi umwCimtl ljbCiuwUJ.Wh
UJ.WCitlwCi L. tlpbpwmtlmpJwCi hwl.lwp wCihpwctb2m uCiCiqwCijntpbp: ltwpCiwjpCi 
ljbp mwm qwqwpbgCihtmg hbmn awtlwtWJpCi L tumwgpwa ljbpwmbuwljCibpp 
pwCiw4Ci opwljwCi wt.J.b1wgt.J.ml1 t l.lfl.CiiL 2-2,5 ljq l.lblj qtlup hwzt.J.nt.J.: 

Ilpw4Jw1 bqpUJ.mwgnpbCip up1nug hnppbppCi. 4.wpbtlt t mw1uljuwa4JwCipp 
bppnpq-inppnpq 2wpwppg: liJt ljwCiw~ ljbppg UJ.Wmpwumt.J.wa up1nug mpt.J.ntl.l 
t wt.J.btlt m2, npml.hbmL wqmnmt.J.wantpjwCi hbmLwCi12ntl WJCi. UJ.WpmCiwljml.l t 
wt.J.btlt 2wm wCigwCiljwtti l.lwCiptCibp: ltwpCiwjpCi ljbp U1WW qwqwpbgCib1mg 
hbmn up1nug ljwpbtlt t hnppbppCi mw1 wCiuwhtlwCiwipwlj 12wCiwljntpjwtlp: 
P.Ci12Ciwmw12wgwa uptnug hnppbppCi W. 4wpbtfl. mwi., npnt.J.hbmL qpwCimtl UJ.W
pmCiwljt.J.mtl bCi l.lba pwCiwltmpJwtlp tul.lnppiCibp, P.Cim ljwpnq t wnw2 pbpb1 
tlwpunqmpJwCi tuwCiqwpml.l: ltbpp l.lCiwgnpqCibpCi wCihpwctb2m t hbnwgCibt ljb
pwl.lwCiCibppg: lrbpp l.lw12mp 6wl.i.Ciqbqg hnppbppCi ljwpbtti t mwt' uljuwa 
4JwCi12P. 10-pq 2wpwppg, uwljwJCi WJU qbUJ.12ml.l UJ.bm12 t qwqwpbgCibt pwpop 
tunfiwt.J.ntpjWtlp ljwtl tlp2WUljJWl uzwljwpntjUbppg UJ.WlllpWutnt.J.wa Uptnunt.J. 
ltbpwljpmug: 

liwpCiwjpCi ljbp mwm qwpbgCibtnt9 hbmn hnppbpp(i qwpbtti t 4.bpwljpb1 
pwpu ljwCiwi qwCiqt.J.want.J.: 'l-pwCi UJ.bmp t wugGbt wumpnwCiwpwp' uwp
unqmpJwCi tuwGqwpmuCibppg tumuwtlibtnt GUJ.wmwqnt.J.: btl 12wCip np ljwCiwi 
qwGqt.J.wag lPM W. pwt.J.wpwpmu hnppbpp UJ.whwu2u uCiCiqwCijntpbpp Ciljwm
uwup, WUJ.W wfihpwctb2m t tpWQill9Pl tnWt tfibpqpwjnt.J. hwpntum tumwgpWO 
ljbp' opwljwCi ublt qtlupG 1 ljq Ili UJ.Wqwu: lJwpunqntpjwCi tuwCiqwpmuGbpg 
qwGtubtnt hwuwp hnppbppCi UJ.Wpmwqpp mpt.J.mu t tunm: 

9 Swll_wp'1 llnpnqtlwll 
llWlfll\W2'1 L1t11w1111nLlll! 
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bnpnquwG uwm11w2)1 w6hgmuG wuhpwctt2m t wJGUJhu lJ.wquwljhpUJhL 

npUJhuqp t.ihpp wnwtJ.ht 12P~ owtuuml. huwpwlj_np Lti.Gp wtJ.hlti. zmm t.itGqwupGh
ppG hwugGht mnhUwjj1G ljnGqj1gpwJ)1' pntJL (tnWtntl 6wpUJw4wtmlil!: 4huqw
Gm mnhUwjpG tJ.wq oqmwqn(lbntUJ:! pwgwuwpwp ~UJhtnJ2 t wG1111w11wnGw hh
mwqw uphpwmlj_ntpjwG lj_pw: tq hnpphpp t.itGqwGp qwGqtJ.wbj1 wtJ.htWQntUJ:!, 
DP.I! UJWJliwGwtJ.nrtJ.wb t qhGhmj11.jwt.iwu UJnmhGg)1wt hGwpwtJ.npntpJmGGhpntJ. 
(lt qmGlj_mu t 1111w 2r2wGwt.iGtpmu), twUJhu t.iwtutJ.wb t m11tJ.n11. ljhpj1 mhuw-
1.ipg lt 12wGwljpg: CGq npmu, wGhp.wctt2m t Gt.iwmp mGhGwL np tq hn11phpp 
opqwGpqumu 6wpUJp ljmmwljnurn wtJ.hlti. 2mm t uljulj_mu, pulj 12w2w6p lj_pw 
owtuutJ.nq uGGqwGJmphpj112wGw4G wt{hlti. zwm t, 12wG gmlti.lJ.Ghp.p unm: 

4hpwt.ipuwG uj12)1G j1GmhGuj1t{ntpjwG lt hhmwqwJmU tumwgpwo ljhpp 
pwgwnuwG qhUJJ2ntU huwpwt{np t qqwlti.nphG UJWl.jwuhgGht Gnpnquw(i uwm
qwzj1 w6hguwG lj_pw t.iwmwpt{nq owtuuhpl!: tq hnpphp.)1 l.ihGuWUJWhUJWGuwG 
hwuwp wGhrwcthzm uGGqwGJmphpJ:! ljwqumu tG I!GqhwGmp UJwhwG2p 60 %: 
.QwGp np mwt{wpti ljhpwljpmuG wnwt{htwUJhu htiuGt{wo t ow4_wtwJ)1u (hj1u
Gwt.iwu) ljhpti lj_pw, 4hGqwG)1Ghpj1 unm qwpqwGmu t ripw uhb 12wGwljmpJwG 
uUJwnuwG hGwpwtJ.npntpJmG: Uwt.iwJG np12wG pwpop t uwuiqwzj1G mptJ.nq 
ljhpmu uGGf}WUjntphpj1 UJWpntGwlJ.ntpjntGI!, WJG12wG mz hG LWlttnwgtiwJti 
zp2wGmu qmGt{nq t.intJ.hp[! ohn12 ph11mu owt{wtwJtiG ljtpti utow12wGw4 
UUJwnuwG mGwt.impJmG lt WJG twtl qwpqwgwb (ti Lti.Gmu: SnhUwJtiG tq hnp
ptp.ti mumhuwljwG oqmwqnpbmul! t.iwphlti. t ulJ.uhL hpp qpwG12 wprihG muhG 
Lti.wmwpp12 t.int{hpp 4hGqwGti qwGq4_wbj1 2/3-tiG hwUWUJWtnwutuwGnq 4tG-
11wGp qwGqt{wo: UJqUJ.pup ljhGqwGp qwGqtJ.wo tq hnpphpl! UJ.htnp t ntGhuwG 
15-21 wuuwljwGmu: 'UnpnquwG uwmqwzj1 w6)1 gwbp )1Gmhuutit{mpJwG qhUJ
pmu U\1wmt{mu t uhnwljwG opqwGGhpj1 phpqwpqwgmu, )1um 4wpn11 t hwG
qbgGht WUUJ.lil'lillPJWG: 

Pwpop )1umbGuj1t{mpJwUp ljhpwt.irhtm zGnph)14. tq hnp.php.)1 wnw2)1G uh
nwgwuljmf}JntGJ:! t.iwp.nq t uljut{ht wtJ.hiP tlinpp. t.ituqwG)1 qwGqtJ.wbj1 qhUJ.pmu, 
pwG qw wGhpwctbzm t , mump wnw2pG uhnwgwGl.jmpJwG lt wpqJmGwlj_bm 
phqUUwt{np.uwG u)12lt [!CTl.jwb ctwuwGwljwhwmt{wbJ:! bpljwpwoqt{mu t : Pu
mhGuj1t{ w6hgt{nq ljtGriwG)1Ghpti unm hwnwtu wnw2wumu hG otJ.wpwGGhp.ti 
tipumwGbp. (pmzmhp), lt hhmwqw LWlttnwgtiwGhpmu utawGmu t qpwGg 
ut.iwmuwup hwljmliJ:!: ~wtliwqwGg )1umhGu)1t{ w6bgp.wo tq hnpphpj1 GUJw
mwt.iwJpG oqmwqnpouwG ctwut.ihml!, npUJhu t.iwGnG, wt{hlti. 4wp6 t, pwG Gnp
UWL w6hgp.woGhpJ1GJ:!, lt pwgp Wjf}' ripwGg unm Gtiwmlj_mu t oGGqwphpwt.iwG 
m11Puhpj1 6wpUJW4wtmli, pGm hw6wtu rictt{wpwgutuu t wnw2)1u ouGqwph
pntpjntCTJ:!: Pwgj1 WJfl' aGtig hhmn Gt.iwmlj_mu t opqwG)1qupg OW[lUJ.)1 pwpop 
unpptti.qwgmu, )1u4 qw hwnwtu wnw2wgGmu t t.itmnq: t>Ghtmg wnw2' 
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h'lPntpjWG t{tp2pG tJ.hg zwpwptJ.w I!UPWQJ2IllU, GUJ.WlilWl.jWjj1G ljbpwt.ipuw(i 
u)12ngntJ. t.iwphlti. t twUJhu wqriht wnw2Gwaj1GGbpp t.iwpGwjj1G upbpwmqmp
JWG lj_pw: 

Ublj mwphljwGmu uwmqwzl! UJhmp t mGhuw tJ.hp2Gwt.iwG 4hGqwG)1 
qwGqt{wati 50 %-J:!: bpb tti.wmwppp mwlj_wpp t.ituqwGp qwGqtJ.wal! tiwqumu 
t 650 4q, WUJ.W u)12J1G opwt.iwG 12wzw6I! UpU(U 6 wuuwljwGI! UJ.bm12 t t.iwquj1 
700 q, pulj hhmwqw 6-12 wuj1uubpj1G' 750 q : Ubti mwpbt.iwG)1g pwpop UWU1-
11wzp hwuwp uti2J1G opw4wa 12wzw6I! t.iwrn11 t tti.uht 550 q uwhuwGGhpmu, 
npUJ.buqp wnw2)1G o)1ul! mh'lP mGbGw 25-27 wuuwt.iwGmu: 

uaa11wuJmphpp UJwhwG2I! npnztJ.mu t I!Utn wnwGopu gmgwuj1zutpj1' np
UJhu l.ihGUWUJWhUJWGuwG lt upbppGhpp wpmwqrmtpjWG UJWhwu2Gtpj1 qm
uwp: UJ'1 qbUJpmu 4tpj1 tGhpqbmJlti uuGriwpwpmpJntUJ:! quwhwmmu hG I!UUl 
UJt-p WJGUJ.bu, )1u(UJhu uurimGlj_wa t t.iwpGwmm mwlj_wpwpmampJmumu: 
4tuuwUJwht4wGuwG hwuwp tq hnppbpp tGhpqpwJp UJ.whwG2I! t.iwqumu t 
0,317 lfQ llft 1 4q 4Q0

•
75 hwztJ.ntJ., WJupG12G' up tlin12r pwpop, 12wG 4ntJ.bpj1 

unm: UwtiwJCT qw t.iwtutJ.wb t 4hGqwupGhpj1 mw11)112J19, ghilPg lt UJWhtJ.w0-12)1 
bqwuwt.ipg: UjUUJ.hU, wpntnwjpG UJ.Whlj_wo12ti qbUJJ2IllU, 4tp.w4puwG uwl{wr
riwt.iG wGhp.wctbzm t wtJ.btwgGht 10 %-nlj_: lfphp12Gtr)1 qnJwguwG hwuwr UJ.W
hwG2I! npnztJ.mu t orqwGpqumu OW[lUJP lt UJ[llltnhj1(ij1 t.im1.I1wl{muntJ., PU(UJ.hU 
Gwlt t.itp.wt.iruwG pGl.llhGutitJ.mpJwlip: 

tq hnppb[lp UJWhwG2I! UJrnmbj1Gj1 Gt.iwmuwup t.iwtutJ.wb t qpwGg 4hG
riwG)1 qwGqtJ.wap lt 12w2w6mu m UJlilllntU opwl{wG ljmuiwt.i4.n11 UUJnlllbj1uj1 
(WtPP9: UJ'1 11hUJ12mu wGhpwctbzui t pwlj_wpwpbt 1.illlP.P~P uwGp.tGbpp UJ.Wh
wG2G wqmnj1 Gqw1.I1uwup, Il[lJ:! 300 liq qtGriwG)1 qwGqlj_wopg ut.iuwb qtrw
qwGgmu t pwpwt.i w11P12wJpG pwctGmu oquiwqnrbtJ.n11 UJ[lnlllhpuJ:!: 5mrw-
12wG2_Jntp. I lfQ Llft-j1G l{hpmu UJbui12 t hwliwUJwuiwutuwGp 20 q hmu UJ.rn
mhpG: 

U6nq tq hnrpb[lp uGGriwuJmpb[lp UJWhwG2u wtJ.biP qwGqwq t wtlhtw
Gmu, 12wG wtunp.ctwt.il!: !ltuuip, 4tp.G m qrw 12wGw4I! UJ.hll1J2 t I!GUl[lhL WJGUJ.h
u, Il[lUJbuqp UJWt.iwuhgtlJl uGGriwGJmpb[lp tu1.I1mpJntGI! t.itrwpwctGp ~nr Gjmp
mu, pulj opqwuwtiwu UJntpp uwruhlti.ntpjntGI! UJWt.iwubgtlJl 70-pg uj1G~lt 50-
55 %: 6-7 wuuwl{wGmu titp.p 1 4q ~'U tGhpqJlwJp tuuimpJntGI! UJhU1J2 t t.iwqup 
6-7, 12 wuuwt.iwGmu' 5, put.i 24 wuuwt.iwGmu' 4,5 lfQ llft (wq. 53): 11-w Gzw
Gwt.imu t, np uhlj lllW[lhl.iwGpg pwrop. tq hnpf}h[lpu ljwrhlti. t w6bguht awtJ.w
LWJJlG ljhppg pwql{wgwa t.ihpwpwctpGGhp.ntJ.: 

4JwG12J1 wnw2J1G mwpmu tq hnpphpj1 UJ.whwu2I! uGGqwGJntf}h[1)1 uljwui
uwp hGwpwtJ.nr (t LPM pwtJ.wrwrht W[lilUlWtlWJ[lP hwztlJlG, IllUUlp UJ.hU1!2 t 
tpwgmgp~ mwt tGhpqpwJntl hwp.muui tu1.I1wgrwa t.itp.' orwtiwG 1 tiq: .:.nr
phrJlu UJhm12 t tlintuwrirtt wp.nmwJ)1G UJWhqwa12P. hp.t.im zwpwptJ.w 



156 9. SwlfwpjJ finpnqtfwfi UWUJIJWJ/1 ljlipwljpmtf[! 

nGpw912mu, WJtWUJbU JmpwpwGi.jntp qbCil}wG)1 qwpnq t qnpgCibt UJ:iCiiL. 30 qq 
qbGqwG)1 qwGqtlwa: UpmnwtlwJPmU pwpu qwCiwiJ:i mmbltintpJmCiG wu
m)16wCiwpwp wtlbtwCimu t' 12-)1g uJ:iGiL. 25 qq opwqwG: liJu)1GpG' 4.b
qbmwg)1wJ)1 flCipwgpmu uzmwUJbU UJbmp t DCil}wpowqbt wpnmwtlwJP)1 
uwlJ.brtm11: q.wpCiwCiQ wpnmwtlwJp)1 up uwup ioqmwqnpal{wa w4h19mqwJflCi 
qwGwi qwGqtlwan, UJhmp t UJWhwanJwgGht MnwG hwuwp: 5wGlJ.w1P t 
fumuwt}lbt awqqh1mg hbmn bplJ.wp uGwgwa L. qnUJmwgwa qwGwi qwGq-
1.{wantl qbpwlJ.pb1mg: UpnmwtlwJpntu lJ.wGwiJ:i uCiwgnpqGbpn iUJbmp t qbpw
qwGgbG 10 %: UpnmwJ)1G UJWhl{wap)1 nGpwgpmu tq hnppbp)1G, pwg)1 
tumwgpwa qbp)1g, Ujbmp t mw1 GwL. hwfipwj)1G hwt1.t1muGbp: 

liqjmuwlJ. 53 
l:q hnpplipft l:filipqftwjft L UJIWUlliftlift Ujwhwfipli DI !DP lijmpft UUJWDnLU[!, 

opwljwfi tflilj qJ]uftli 

~WU- lJbGqwGp lJ)12)1G 
LlJl:, ~mu wlJ.n, qwuqi.twan, opwqwG ::>"u, lJ.q 

wu)1u lJ.q pwzw6n, q 
U-Q UJpnmb)1G, q 

5-6 130-175 750 3-4 22-24 410-480 
6-12 175-300 700 4-6 24-32 480-630 
12-18 300-410 600 6-8 32-38 630-750 
18-24 410-500 500 6-10 38-42 750-850 

lfwmqwz)1G u)1wJG u)11nunt1. L. tunumtl lJ.bpwlJ.pbttiu wGhpwctbzm t 
wwgmgJ:ii mw1 1-2 qq tumwgpwa lJ.bp, np)1 mptlbttip pwGwlJ.n lJ.wtutlwa t 
awt1.w1wJ)1G lJ.bp)1 npwlJ.pg L. umwgtlnq pwzw6)1g: lumwgpwa qbp)1 qwqun 
qwCinGw4npt1.mu t Qum lJ.bpwpwctGp awtlw1wJ)1Ci uwup uGGqwGJntpbp)1 
UJWpmGwqmpJwG: .Pwpopnpw4 qwGwi qwGqtlwa)1g qwu bq)1UjmwgnpbG)1g 
UJWUlpwumi.twa up1nun tq hnppbp)1G qwpblti t mw1 wpqbG 4JwGp)1 wnw2)1G 
6 wu)1uGbp)1u: Cwpwp)1 6wqCiqbllfl lflpbp)1 L. u)111wG4Jw1 uzwqwpmJubp)1 
u)11nun lJ.bpwpwctG)1G bG wt1.t1wgGmu PPi mz' qpwfig wnwtlbt wqmnm-
4.wampJwG Ujwmownntl: 

ctwuwGwqp nGpwgpmu tq hnppbpn uqumu bG wtlblti iwtl uwpub1 qbpn: 
nmm)1, 4JwGp)1 bplJ.pnpq mwpmu qwpblti t mw1 uGGqwGJntpbp)1 gwap UJW[lnt
GwlJ.mpJwUp lJ.bpwmbuwqGbp: UwqwJG qpwGp GntJCiUJbu Ujbmp t pwpopnpwq 
iPGbCi: Anppnuuwa lJ.wu iwt.Pflg wtlblti wqmnmtlwa lJ.bp mw1 w lJ.wpblti: 
~Gwgwa tunm L. aqnm oqlllwqnpahm CintJGUJbu wGpmJ1wmpb1P t, npntlhbmL. 
qpwGg l lJ.q-mu UjWpmCiwtitlnq ::>"u-G qwqumu t u)1wjG 3-4 U-Q LI.rt, WJG 
qbUJpmu, bpp GtlwqwqmJG UJwhwCi2Q 4,5 U-Q LUl: t: 

.!2J1i pwGwlJ.mpJwUp Ujpnmb)1u UjwpmGwlJ.nq qbp (hGwgwa funm, aqnm, 
6wqGqbq L. WJtCi) qmmbtnt qbUJpmu tq hnppbpn UJbmp t uUj)1mwqmgntl hw-
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pmum qbpp hwztl.PG umwfiwG 200-400 q UJpnmb)1G: 11-w wGhpwctbzm t lJ.m
PPW u)1qpnl>1npwj)1 wqnmp UjWhwG2n pwl[wpwpbtnt hwuwp: bpb lJ.bG-

) 
qwG)1Gbp)1Ci lJ.bpwqpmu bG tCibpq)1wJntl hwpmum bq)1UJUlWgnpbG)1 u)11nun4, 
WUJW WJG UJbmp t mptl.P WJGUJ)1u)1 pwGwqntpJWUp, npUJbuqfl qbCil}wGpGbpp 
6wpUJwlJ.w1mu mbllfl intGbGw: lJtpwqpuwCi m.iigpnfiw1 lJ.wqtiwlJ.bpUJUwfi 
l}bUJpmu qbpwpwctCimu, pwgp tGtpqpwJntl L. UJpnmbpGntl hwpmum qbppg, 
UjbUlp t oqmwqnpabt CiwL. aqnm: '1-Ul WUJWhnl\ntU t 4UlPPiP hwqbgmun L. 
qwpqwgmun: tq hnppbppG lJ.wpblti t mw1 CiwL. lJ.ntlbp)1 L. gmttilJ.Cibp)1 lJ.bpp 
uGwgnpqGbp11, bpb l}pwGp l}hn ibfi t.Piwgti: lrzmwUJbu UJbmp t tq hnppbpp 
lJ.bpwpwctpCiQ hwtlbtbt UwlJ.pn- U Upqpnmwppbpp wqbpnl\, pCiiUJbU Ciwh 4.P
UlWUpfiwjpfi UJWUlpwut.nmqCibpntl: ~wmlJ.wUJbu lJ.wpL.np t Gnpnquwfi 
uwmqwzpG owpUJWtillJG 4.}1mwupGGbpntl WUJWhntltm, pwGp np WJI} upw
gmpJntfiGtpn twUJbu wqqmu b(i 4.bpwpmwqpnqwqwfi opqwGGbpp 
qwpqwguwG 4.Pw: 

CTGpg unmwtlnpwUJbu mp zwpwp wnw2 u4u4mu t tppG2Gtpp )1Gmbfiup4 
GwfuwUJwmpwmnmun: liJq ctwuwGwlJ. qmpm4 wt1.t1wGmu t lJ.wpfiwqbqo)1 
qwpqwguwfi L. w6p hwuwp UJWhwG2tlnq uCiGl}WUJmpbpp pwGwlJ.Q (wq. 54): 

liqjmuwq 54 
l7pftlipfilipft 'l:filipqftw1ft L UJPnmliftlift UJWhw6p[! &liftg wnwp {tiftpftli ljlilirjwlift 

qwliqlfwO'g' 550 ljq), opwljwfi tflilj qJ]uftli 

lJ)1GiL. a)1G11, op Llft, lf.Q o~lll, q 
60-30 56 1200 
30-0 62 1285 

OpntlwJCi)1 tunnnintU UJUll1)1 qpwqbgpwa wtlblti uta mwpwampJwG 
hbmL.wGpntl ::>"u-)1 UUJWnmun bp)1G2Gtpp lJ.nqupg Gtlwqmu t: 4bGqwCi)1Gbp)1G 
wum)16wfiwpwp 11Gmb1wgumu bG qpwCi 4ntlbp)1 lJ.bpwpwctG)1u L. tumwgpwa 
qbpntl wwgntgpi qbpwqpuwGn: lJ)1CiiL. a)1Cin ntp)1g uJ:iCii L. illppnpq zwpwpn 
opwqwG mwttiu bG 1 qq, puq WjGnthbUlL. uJ:iGiL. a)1Gn' 2 4q tumwgpwa qbp: 
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Swt1wpp pmuwG UUJWU1W4Ci t bppmwuwpq, Gmpp, uwpuwpb upu mnw

Gwm: Dtump, pmuwG bG bGpwp4mu nl umhUWJpG 4wpGwmm 4wu uwuGw
qpmwg4wb" uuwmm gbqbpp, pG~UJbu Gwh qpwGg tuwnCiwgbfl uwmqwzI!: Dp
UJbU 4wGnG, ptnmuu u4u4mu t uwm11wzp 120-150 4q 4bGqwGp qwCiqtlwb"p 
11hUJ12mu L. wtlwpmtlmu' [!utn pmuwG pGmbGuJltlmpJwG L. GUJwtnwqp, tiGl
UJbu Gwh qbGqwGtiGbp!i gbajl' 400-700 qq 4hG11wGti qwCiqtlwb"jlG hwuGbl}m: 
unpnquwG hwuwp nl UJPUlWCifl tq hnppbpp wobgmuu, ubpmG11 UtnWUUlLnt 
11hUJ12mu, 4wmwpt1mu t hwmmq mbtuGnLnqflwJntl: 

CTGpg htmn bpflmwuwpq 4ntlbpf1G gwuw12bgGmu bG L. pmmu 2-5 wuutlw 
uupwg12mu, WjUnthbtnL. ppwgGmu: 

10.1. ~w2w6~ pwflwri.rinL~JnLu[! w6bgliwu 
Lt puiliwu uiwripbri 4inqbrinLli 

Cum qbpw4puwG flGmbGuJltlntpJwG' opw4wG 12wzwotpu Gwtu wtlbtw
Gmu bG (uJlGlh ptnuwG 4tuI!), WJGmhbtnL.' 11wG11w11 Gtlwqmu: tq hnppbpp w
op pGmbGujltlntpJntG[! 25 %-ntl, flu4 bqCibppGI!' 15 %-ntl gwb"p t, 12wG lwunp
owmtlwb" gmlJ14GbpflCi[!: <l>wumwgjl opw4wG 12wzwobp[! UJWJUwCiwtlnptlntU 
bG 4bpwqpuwG uw4wpqw4ntl L. lJlwpdb12ntpJwllp: Swtlwpp uwmqwzp wop 
[!GqhwGmp 4wpnqntpjntGI! 4wpnq t wupnq2ntlJ1G l)puhnptlbL upwJG pwpopn
pwq b"wtlwtwJpG L. tumwgpwb" 4bp tnWLnt, WJuJ1G12G' tGbpqpwJp pwpop 
tummpJwup 4bpwpwdpGGbpp qbUJ12mu: 

bpb wnqw 4bpp npw4n tupum mwppbp t \.jwu pwpopwpdt12 {Ibpp 12wGw-
4n uwhUwGwipw4 t, WUJW pmuwG wnw2JlG qbupG mwwu bG uGGqwGJntpbpp 
gwb"p UJwpmGw4ntPJWUp qbp, JiGm UUJWUtnntU t uwpunqw4wG hwuw4wpqp 
mwpnqmpJwG wt1t1wguwGn: PmuwG bqpwtliw4Jll ipnqmu oqmwqnpb"mu bG 
pwpopwpdb12 4bp, npUJbuqp pwpop 12wzwobpp up2ngntl hCiwpwtlnp tPUP 
ttintuhwmmgbt pmuwG u4qpp qwG11w11 wou (tlintuhwmmgnqwljwG wo): Uw-
4wJG wJu 11hUJ12mu pmuwG mhnqmpmGn bpqwpmu t, L. wou qdt{wp t tJiGnuS 
4wpqwtlnpbL: 

PmuwG nGpwg12n1u opw4wG 12wzwop pw11w11pmpJmGu uzmwUJbu ttin
ttintut1mu t : PmuwG u4qpmu 12wzwomu UJpnmbpGp L. owpUJp 4mmw4mun 
12Pl t ttintlintutlmu, pu4 4tp2mu 4mpm4 wt{btwGmu t owpUJp 12wGw4n (w11. 
55): 
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Urumum4 55 
Swlfwpft tfWlillJW2ftPw2wlfftpwIJWlJflnlpjntil[J pmtfwil uljqpmtf Ii lfhppmtf, % 

5mgwCipzGbpJ! AmuwCi u4pqp Amuwfi t1.tr2 
"lpnmhpfi 20 16 
U.tupU[ 4 9 
nu4npCihp 16 30 
Qmp 60 45 

Qum 4mmw4uwG mhajl' OWJ1U[I! qwuw4wpqqmu t hhmL.JWL 4bpU[. hpp
ljw1.lGhpp L. Gbpqwtl.w4wJpG OlllJ1UI (CihpppG t'iwpll!) > up2uqtiJGwjpG > bGpw
uwzl}wJpCi Olll)1UI (tl.hpGwzhpmp OWJ1U1) > Cihpu4wGwjpCi: lJltwGCihpmu 4m
UlUJ4tl.n11 owpU[G mCip hwuwJpG wtl.hl.P pwpop wpcthp, npntl.hhmL. ll!WJ1mCiw-
4mu t.wCimzwhnm GJmphp: 

AntnJ1 ghqhpjl. L. mpll!hPP 4hGqwfipCihpp unm pwzwoppwqwqpmpJwCi t.Pn
t.PntumpJmGG J!Gpwfimu t GmJG u4qpmGpml, uwl}wJG l!UUl ctwuwGw4whwm
t1.woCihpp L. I.)UJCiwljjl. W.Gmu t mwpphp: '-lwqwhwu (wphpqpCiwCiqmuJwCi uuw
mm mwqwp), pCi2U1hu GwL. hwuw4gqwo 4wpCiwuuwmm ghqhpJ! (hn12mP.Gw:P
ppqjwG, qnpz ztl}lg mwqwp) pCimpwqptl.mu hG wop uho wpwqmpJwup L. pG
mhGuPtl. OWJ1U1W4mmw4munt1.: nizwhwu UUWUllll (zwrnth, UiumqpGjwG UlW
qwp) 4wu uuw4wpGwmm (upuhGmwL) ghqhpp 4hGqwGpGhpp unm 6wpll!w-
4wtmun u4uqmu t pwqw4wGJ1G mz: "l.J4wmt1.mu t GwL. uhnwJpG mwpphpmp
JmG: liJull!hu, tq hnpphpp unm 6wplllli 4mmw4mun u4uqmu t w1.lhl.P. t1.w11, 
pwG hqGhpp unm, pu4 tl.hp2pGGhplm uni.n wtl.hl.P t1.w11; pwCi gml.P4Ghpp unm: U
nwtl.ht jl.GmhCiuPtl. pmmul! hwGqhgGmu t OWJ1UIP wtl.hl.P t1.w11 4mmw4uwCi, 
hhmL.wpwp CiwL. pmuwCi tl.hp2mu wtj_wpmhl.Pu 4hGqwGpGhpp tl.hp2Gw4wG 
gwbp 4tGqwCip qwCiqqwop: £}..w mhajl t mCihGmu WJG 'lPU112ntu, hph pmmun 
4wmwpmu hG hqpll!U1WgnphGJ1 4wu 4wGw2 uzw4wpmjuhpp Uptnuml. L. hwuw
UIWUlwutuwG pwGw4mpJwup tumwgpwb 4tpntj_: liJq qhU112mu wnwtl.htw
qmJG pwzwnhpl! umwgtl.mu tCi wnhguwCi t1.w11 t.Pmthpmu: l.Jli2J1G pCimhGup-
4.mpJwup pmmul! pmJt t mwl.Pu wtl.htwgCiht tq hnpphpp m tqCihpp t1.tr2Gw-
4wG 4hCiqwCip qwCiqi.j_wo(i wnwGg 0WPUIW4WLUWCi: . .. . 

lJup fippmpJmGJ! hpuGw4wGmu npnzt.1.mu t 2wpw4gw4wG h3mut1.wopp 
pwGw4ml L. 4wqumpJwup, npp 2_WtPJ! hwuw4pG qmql}fipwg wtJ.htwGmu t : lfup 
CippmpJmGJ! 4wphl.P t twtl.wgGht' WJG 14-28 op uwnCiwpwGri1.u UJwhhtntl_: lfup 
qmJGJ! twll!hu 4wtutlwb t uqwGp bwGpwpbnCitJ.wbmpJmGpg L. 4hGqwCipCibppCi 
tp4wpntl. Wll!tuhntlhtmg: lfup umq qmJUJ! tl.4tuJlllU t qpw gwbp npw4p uwupCi: 
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10.2. 4bri~ ULLIWl'lnul[! 

Antnp mhuw4p 4hGqwGpGhpp hwuwp 4hpwpwctpG 4wquh1.Pu hpuGw4wG 
qnpbnG t 4hpp 2np UJillPP UU[WilUWCi 2_WtP1!: O°l.J-p UIWPillUW4ntpjntUJ! upG2L. 
J5 % hwugCihtm qhU112mu wtJ.htwCimu t 4hpp mmhl.PmpJmGn: liJCi twll!hu tfln
tjmtutJ.mu t l}UUI 4hpp mhuw4p L. npw4p, 4tpw4puwG mttuGp4wJp, wpUIWI.)pCi 
1.lp2wtJ.wJPp qnpbnGCibpp: 

li:hGqwGm pwzwup wtl.htwgmul! majlq hwuhuwmwtiwG t 4tpp UU1Wnuw
lil}, uw4wJG tl.hp2pGu 4wmwpt1.mu t wtl.hl.P qwGqwq, pwG 4tGqwGp qwGqtl.w
op won: li:bpp Ull!lllilUUJCi 2_1.lltPI! UllllUlWGtl_mu t CiwL. Ull.llpphp ghqbpp 4hGqw
lipCihpp unm: liJUUlhu, 4wpGwmm ghqhpp 4hCiqwCipGhpG mGw4 hCi UU[Wnht 
wtl.hl.P zwm 4hp, pwCi uuwmm ghqhpp mwtJ.wpl}: ompwpwGLJmp ghqp wnwCi
opG 4hCiqwGpGhpp up2L. GmJGtqhu qnJntpJmG mCihG tw4wCi mwpphpmpJmG
libp (wq. 56): 

Swlfwpft pmtfmz tfwlillJw2ft :?v-ft UUJwnnttflJ, 
opwljwil tfhlj qtJuftil, ljq 

li:hCiqwCipGhpp li:hCiqwGp qwGqqwbl}, 4q 
tumupl! 150-250 250-350 350-450 450-550 

5ml.P4Ghp 4-5 5-6 7-8 8-9 
bqCihp 4,5-5,5 5,5-7,0 7-8 8,0-8,5 
tq hnpphp 4-5 5-6 6,0-7,5 7,5-8,5 

Urumuw4 56 

550-650 
9-10 

8,5-9,0 
-

On11 GJmpp ulllwnuwG 2_WtP1! UIWJUl.llGUJt}npnq qnpbnGCihppg hG 4hpp 
mhuwljJ! L. npw4n: 

li:hpp UUIUJnmuG wtl_htwGmu t uGGqwGJmphpp uwpuhl.PmpJwG wpw
qwguwGJ! qmqJ!Cipwg, npntJ.hhmL. 4p6wmtj_mu t uwpun11wtiwG hwuw4wpqnua 
4hpw4pwtuJmup qmGtl_htm ctwuwCiw4whwmtj_wbl}: ilptqhu 4wCinCi' opqwGw-
4wG GJmphpp pwpop uwpuhl.PmpJwG qhU112mu wtl_btwGmu t 4hpp. tGhpqhmpt}. 
uufiqwpwpntpJnlCil}: Jupum wqmnu11{wo, pG2U1hU CiwL. zwm uwCipwgtl_wb 4hpJ! 
4hGqwCipGhpJ! tj_wm hCi mmmu: 

lihpp uU[wnuwG 2wt.Pp tl_pw qqwl.PnpbG wqqmu t 4hpw4puwG hw.2np
qw4wGmpJmGI}: £}..Jmptuuwpu 4hPI! (uptnu) Ulhmp t mwt u4qppg : fcTwqwG
pwGJmpntJ. hwpmum 4nlllpm 4hpwmhuw4Cihpl! (tunm, bqnm), npnCip owtl_w
tmCi hG L. 4mpp2mu qpwtl_mu hG zwm mhq, npnzwltpnpbCi uwhUwGwt.Pwltmu 
bCi WJL mhuw4p 4hpp ulllwnmul! 4hpwo 2np CiJmpp CimJCi pwGw4p qhU[pmu: 
limpp2mu pH-p 4mpm4 ti2tgmupg tumuwt.Phtm hwuwp, pG2 pwgwuwpwp t 
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wCiqpwqwnCimu nnnbUintpjwCi tlrtw, tumwgpwet ltbpwmbuwltCibp{! ui.hmp t 
UlWl upWJU etwtJ.wtmCi qbppg hbmn: 

li:bpp wnwtJ.btwqmJCi uuiwnmu t mhajl mCibCimu WJU qhuipmu, hpp 
qhGqwCipCihp(! hGwpwtJ.npmpJmCi hCi mCihGmu mmht wCiuwhuwCiwl{lwq 12wGw
qmpJWUp qbp (opwqwCi 6-8 ctwupg nl uiwtiwu): '-lhpp uuiwnmuI! ltwphlti t 
npnz lwl{lntl wtlhtwgCiht pwpu qhpp wwgmgpl lwl{lwpwctpG mwtm qhui11mu: 
'-lwCiwl qwCiqtJ.wet{!, PUlUjhu Ciwh l{ltuphgpwet UPLilU{!, up(il qbpwqpbll! lP tiw
phlti uiwhht 12 ctwupg wtlhLJl., npnlJ.hhmh mhajl ltmCibCiw pCipCiwmwpwgmu: 
riw Ji.2bgCimu t mmhLJl.mpJntU(! L. wnw2wgCimu uCiCiqwCiJmphpp pwJpWJmu: 
'-lhp(! lUlhmp t hpqwp ctwuwliwq qmCitl]l .'.)>hpuwJmU. WJ'l qhuipmu wJG l.Jtw
Cimu t .'.)>hpUwJp hnm(!: l.JhCiqwCipCibp(! uzmwuihu uihmp t hCiwpwtJ.npmpJntCi 
mCihCiwCi oqmtJ.ht pwpu 2PP9, hwmltwuihu tnp qhp (lnp upi.nu, tunm, tumwg
pwet qhp) mmhtm ctwuwCiwq, WJLwuihu qmpmq tJ.wmwCimu t CipwCig wtunp
ctwq{!: Chupp oqp pwpop 2tpuwump6wCip qhuipmu CimJCiuihu CitJ.wqmu t qbpp 
UUjWllntU(!: 

10.3. 8nqp\_\Gbpp pUlnLU[! 
SwtlwpwpmetmpJmCimu pmtlnq pntnp l.thCiqwutiuhpp lthu[! qnpCl"Ciwl.jw

Cimu Ltwqumu bu hppmwuwpq gmLJi.ltCibp(!, tlhp2Ji.Cihptiu pCinpnz t wnwtJ.btw
qmJCi up2pu opwltwG pwzw6, Ji.ult tlhp2uw1.twu lthCiqwCip qwCiqtJ.wetpCi CipwCip 
hwuCimu h(i 18 wuuwtiwumu: 5mLJi.4Cibpp UUWJPU uphpwmtJ.ntpjntUCi wnw2tiu 
hhpppCi LtwtutJ.wet t lthpwtipuw(i uw4wpqw4pg h lthpwpwctCip 4hpp npwl.tpg: 

10.3. l. UCiCiqwCijntphpp uiwhwCi21! 

5mLJi.4Cihpp opwltwCi uiwhwCi21! uCiCiqwCiJmphpp Cil{wmuwup npnztJ.mu t 
lthCiuwuiwhuiwuuw(i hwuwp wCihpwctbzm pwuwtintl, opwtiwu 11wzw6bpp uh
CtntpjUlUp h pwzw6p pUlflIDqpmpJwup: f!muwu dwuwuwti \.ihCiuwuiwhuiwu
UUlu uiwhwCi2l! untlnpwpwp \.iwqumu t (!CiqhwCimp uiwhwu2P. 60 %:·t11umbCi
uPt1 pmuwCi qhuipmu 4'11'11-Ci wtJ.htwCimu t: QCiq npmu, tCihpqpwJp oqmw
qnpb-UwG wpl}JmCiwtJ.hmntpJntU[! 4hCiqwCip qwGqtJ.wetp wtlhtwguwCi[! L. 6wp
uiw4wtilWCi(! qntq(!Cipwg uiwtiwumu t: 

lihpwpwctCip wCihpwdbzm tuhpqbmp.4 wpcth111! pwgwhwJmhtm hwuwp 
uihmp t hwztl]l wnCiht \.ibCiqwCim uuiwnwet lnp CiJntpp pwCiw\.i(!: f!muwCi dw
uwuwti 4hpp uuiwnuw(i hwpwphpw\.iwCi uhetntpjntCiCi wump6wCiwpwp UjW
tiwumu t: f!muwCi utiqpmu 4hCiqwCip qwCiqtJ.wetp hwuhUwm WJU 4wpnq t tiwq-
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ubt 2,6 %, Ji.ult pmuwCi tJ.hp2mu, tubpqpwJp L. uCiCiqwCiJmphpp pwpop tummp
JWUp qhpwpwctCintJ. qhpwltphLJl.u, upwJCi 1,6 %: 

10.3.1.1. l:libpqftw;ft UJWhwlip[] 
f!muwCi (!Cipwgpmu gmLJi.qCibpp tCihpqpwJP. uiwhwCi21! CinpuwtJ.nptJ.mu t 

(!UUl l{lntuwCiwltwJpCi tCihpqpwJp L. JntpwpwCil)ntp qnCiqphm ghflll qbCiqwCipCih
PP hwuwp npnztJ.mu t wnwuotiu: riw wuhpwcthzm t, npmlhhmh tJ.wqwhwu gb
qhpp qhCiqwCipGbpp Cim1G lthGqwCip qwGqtJ.wetp h 11wzw6p 11tui11mu WJil gm
gwCiflzl! 7-10 %-ntl wtJ.hLJl. t, pwCi mzwhwuCihppCi(! (wq. 57,58): 

Uiumuwl{ 57 
t/.w!]whwu gl:ilzbpft gnzlftljlibpft' l]mjuwliwljw;ftli tlibpqftw;ft UJWhwlip!} 

(hn12mftliw,Ppft'l!wli gliqft opftliwljm/), if.fl, ublj qJ]uftli opwljwli 
I ' 

'-lbCiqwCip qwCiq- lJ119f1Ci opwlJwCi :gw7w6n. 'l 
qWCt[!, ltq 800 1000 1200 1400 
150-200 39,4 44,4 - -
200-250 46;0 51,2 57,1 -
250-300 52,7 58,6 65,2 72,8 
300-350 59,6 66,4 74,2 83,1 
350-400 66,6 74,5 83,8 0 94,7 
400-450 73,7 93,l 94,4 -
450-500 81, l 92,4 106, l -
500-550 88,9 102,5 - -

Uiumuwl{ 58 
f1L2whwu gl:ilzbpft gmlft[Jlibpft · tjmfuwliw[Jw;ftli tlibpqftw;ft UJWhwlipf} 

(uftublimwz gbIJ]z opftliwljnt./), if.fl, ublj qJ]uftli opwljwli* 

libCiqwCip Ulwtiu onwtiwu :gw7w6p, q 

qwGqtJ.wet(!, 4q 800 1000 1200 1400 1600 

150-200 - 50,2 55,5 - -
200-250 - 55,9 61 ,3 64,5 -

250-300 - 61,3 .. · 66,8 70,3 75,3 
300-350 - 66,4 . 72, l 75,9 80,9 
350-400 - 71 ,4 77,2 81,2 91,3 
400-450 - 76,2 82,l 86,3 -

' 
450-500 - 81,7 . 87,5 91;4 -
500-550 82,1 88,2 94,2 93,3 -
550-600 87,5 93,9 100,l - -

600-650 93,0 99,6 106, l - -
*Uljqp6w!JPJnLJ1 · Schwarz et al., 1995: 
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I 0.3.1.2. fTJpnwbftli]l UJwhwlip!J 
5nqjl4fihpp puuiwfi u4qpmu Uipnmhpfip1 UIWhwfi21! npnzi.J.mu t 4hfiuw

UIWhUiwfiuwfi h 12wzw6mu uUitimw4mg 4mmw4htm hwuwp wfihpwcthzm pw
Ciw4m.l: 350 4q 4hfiqwfip qwCiqtJ.wbntJ. gnq}l4CihppCi wfihpwcthzm t WUIWhntJ.bt 
4mpp~p uwfiptfihpp hwuwp UIWhwfi2tJ.n11 wqnmni.J.: !!wCip np hwuw4pfi qmq-
1!fipwg UIPnmhpfip 4mmw4mu1! IB wi.J.htwfimu, mump 4hfiqwfim UIWhwfi21! 
llPW fi4wmuwup wi.J.htwfimu t ~Ci~pfi ~wl}lni.J.: Uprumu~mu pmuwu i.J.hp2mu 
qphph pnJ.llp ghqhpp mwi.J.wpp unm 4mppw uwfiptfihpp lllpnmhpfip UIWhwfi2Ci 
wi.J.hlti uhcr t, pwu hhfig pphfig1!' 4hfiqwupfihppl1J!: 

bph up4pn~tnpwjp lllPllUlhpfip UIWhwfi2fi wfipwi.J.wpwp t, WUIW fl2umu t 
4bpp uwpuhltintpjntU{!, hhmhwpwp fiwh qpw UUIWilUWU ~Wl}l.J!, pfi~p UIWUlOW
nntJ. 4hfiqwfipfi IB umwfimu wuhpwcthzm 12wfiw4p ufifiqwGJmphp, h mhqp t m
fihfimu 12wzw6p Gi.J.wqmu: f1mmp, pmuwu u4qpmu 4hpwpwctfip ~np CiJmpmu 
hmu lllpnmhpfip tummpJntfil! Uihmp t 4wqup 14-15 %, pu4 pmuwfi J!l1pwg-
12mu' Up l}lnpp UIW4wu' 11-12 % (wq. 59, 60): 

Uiumuw4 59 
c/.wJ]whwu gbizbp]l gnl[]l/jfibp]l 'hnuf UJ1111tnb]lfi]l UJWhwlip!J 

(wpbJ1Ilftliwfiqnw1wfi, hn12w]lfiw.jJp]lqjwli gbizbp]l op]lfiwljm/), 
t.fblj q/]u]lfi opwljwfi, q 

li:hfiqwfip li:hpp ~np Cijntpp lJli2pfi opw4wfi 12wzw6J!, q 
qwCiqtJ.wcrJ!, 4q UUIWilntU[!, 4q/op 800 1000 1200 1400 

150-200 3,0-4,0 520 590 - -
200-250 3,5-5,0 590 650 730 -
250-300 4,0-6,0 650 720 800 900 
300-350 5,0-7,0 710 790 880 980 
350-400 6,0-7,5 760 850 960 1080 
400-450 7,0-8,5 810 920 1040 -
450-500 7,5-9,0 860 980 1130 -
500-550 8,0-10,0 900 1040 .. -

Uiumuwl.J. 60 
lll2whwu glil]bp]l gnl[]l/jfibp]l ' hnlt.fUJ1111UJli]lfi]l UJWhwliplJ 

(u]lt.fbfitnwf gbiz]l op]lfiwljm/), t.fblj qlfu]lli opwljwfi, q 

li:hfiqwfip li:hpp ~np GJmpp lJli2pfi opw4wfi 12wzw61!, q 
qwuqi.J.wcr1!, 4q UUIWilntUt!, 4q/op 800 1000 1200 1400 1600 

150-200 3,0-4,0 - 730 800 - -
200-250 3,5c5,0 - 780 850 900 ... \ -
250-300 4,0-6,0 - 820 900 940 1010 
300-350 5,0-7,0 - 860 930 980 1050 

Bmt/Jlflibpft pwmtlf! 

UlijfllUW!/ 60-ft zwpmliwqmpjntU/} 

350-400 6,0-7,5 -
400-450 7,0-8,5 -
450-500 7,5-9,0 -
500-550 8,0-10,0 900 
550-600 8,5-10,0 940 
600-650 9,0-10,5 990 

890 960 
910 980 
930 1000 
960 1030 
990 1070 
1020 1110 

1010 
1030 
1050 
1080 

-
-
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1080 
1110 

Cwpnth ghqp gmlti4fihppfi pfinpnz t 12wzw6mu zwm UUiflmw4mg 4mmw-
4hm, mmnti mzwhwu 4hfiqwfipfibpp hwuhuwmntpJwup, fipwfig pmbLtiu, 4h
pwpwctfimu hntu Uipnmhpfip 12wGw41! Uihmp t wi.J.htwgfiht l 0 %-ni.J.: 

10.3.1.3. <wfipwj]lli li]mpbp]l UJwhwliplJ 
5ntltiJ..tfihpp UIWhWfi21! uwqpnmwpphpp fi4wmuwup J..twtui.J.wcr t qhfiqwfip 

qwfiqi.J.wcrpg L_ up2pfi opw4wfi 12wzw6pg: lJwqpnmwpphpp wfipwi.J.wpwpmp
JUIU hhmhwfipni.J. p2fimu t 4hfiqwfipfihpp uphpwmtJ.ntpjntUJ!: <!,wi.J.wuwp pwzw-
1'.ihpp 11hUI12mu pmuwfi J!fipwgpmu 4wl9pmup h ~nu~npp UIWhwfi2Ci wi.J.htw
Cimu t 50 %-ni.J., pu4 uwqCihq}mtUp h Ciwmppmup UIWhwfi21!' 2 wfiqwu (wq. 
61,62): 

Uiumuwq 61 
Swlfwp]l UWUllJW2/J UJwhwliplJ ljw19]1mt.f]l Ii .jJnu.jJnp]l filjwwt.fwt.fp, 

t.fblj q/]u]lfi opwljwfi, q 

Uli9hfi onwliwfi nw >won, u 
li:hfiqwfip 

0 0 0 0 0 0 0 0 0 0 
qwuqtJ.wcrJ!, 0 0 0 0 0 0 0 0 0 0 

00 0 N 

"""" 
'-0 00 0 N 

"""" 
'-0 

4q - - - - - - - -
4w1qhmu ~nu~n1 

150-200 31 35 - - - 14 16 - - -
200-250 33 36 39 - - 16 17 19 - -
250-300 34 39 42 46 50 16 18 20 22 23 
300-350 35 39 42 47 52 17 19 21 23 24 
350-400 37 41 43 48 53 18 20 22 24 25 
400-450 38 41 44 50 54 19 21 22 25 26 
450-500 39 43 45 50 - 20 22 23 - -
500-550 39 43 46 51 - 20 22 24 - -
550-600 40 44 47 - - 21 23 24 - -
600-650 41 45 48 - - 21 23 25 - -
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Urumuwlj 62 
Swtfwpft LJWUJI]W2ft UJWhWU2/l t.fwqUliqjmLtfjz Ii_ uwwpftmt.lft uljwwt.fwt.fp, 

t.flilj qlftJftu opwljwu, q 

UhS>hG onwuwG 12w >won, Cl 

Y:bGqwGp 
0 0 0 0 8 0 0 0 0 0 

qwCiqlj_wO-[!, 0 0 0 0 0 0 0 0 0 
00 0 N 

""'" 
\0 0 N 

""'" 
\0 

ljq - - - - 00 - - - -
UwuGtqflmu 'Gwmnhmu 

150-200 6 6 - - - 4 4 - - -
200-250 6 7 7 - - 5 5 5 - -
250-300 7 8 8 8 9 5 5 6 6 6 
300-350 8 8 9 9 9 5 6 6 7 7 
350-400 8 9 9 10 10 6 6 7 7 7 
400-450 9 9 10 IO 10 6 7 7 7 7 
450-500 9 10 10 11 - 7 7 7 8 -
500-550 10 10 11 11 - 7 7 8 - -
550-600 10 11 11 - - 7 7 8 - -
600-650 11 11 11 - - 7 8 8 - -

10.3.2. Swlj_wpp pmuwG mbuwqfihp[! 

Y:bpwpwctGp '.:>'G-p UUJwnuwG uwhuwGwiJlwlj pwfiwljJl qbUJpmu ljbfiqw
GpGbpp wop GbpmGwtimpJntGI} lPPtl. qpuhnpt1m hwuwp GpwGg wGhpwctbzm 
t mw1 pwpop uCiGqwpwpmpJWUp ljbp: UwljwJCi pmuwG uljqpmu t.J.wqwhwu 
ljwu ljwpCiwmm ghqbpp uwmqwzp ctwuwCiwljpg zmm OWflUJWlJw1mupg tum
uwiJlhtm CiUJwmwtint.J. WJl}UJpup ljbpp pwCiwljCi wCihpwctbzm t uwhuwCiwiJlw-
1.jti: 12mt.J.nq tuupbp[! UJbmp t ljwquh1 hGwpwt.J.nppG iWtP upwGuwG ljbGqwGp 
qwGqi.J.wO-ni.J. L. wop GbpmGwljmpJwUp titGqwGpGbpni.J., npUJbuqp mmtwu 
mctbqGhp[! i6GzbG pmJlbflpG: UGhpwctbzm t tuumnphfi UJWhUJwGht hbmhJWl 
uljqpmCip[!. JmpwpwGiJmp ljbCiqwGm hwuwp hwmljwgGbt wnwCiopG titpw-
1.jpwmbq: Y:bpwljpuwCi mbqbpp wCipwlj_wpwp pwCiwljp qbUJpmu, hwmljwUJbu, 
bpp mplj_mu bG tumwGJmpbpnt.J. hwpmum ljbpwpwctJlCiCibp, ljbCiqwGpGbpp ljbG-
11wCip qwGqlj_wO-I! mwppbp t: 12muwCi [!Gpwgpmu wCihpwctbzm t ljwquwtitp
u1t1 wubGopJW hutinqmpJmG ljbGqwCipCibpJl wnnq2wljwCi t.J.PowljJl L. ljbpwli.11p
uwG Gqwmuwup' hfiwpwt.J.np zhqmuGbp[! hwJmCiwphph1m UUJwmwljnt.J.: 

10.3.2.1. Pmmt.f!l IJwuw1 qwuqtfw<7nlf b uftfnunlf 
5m1PlJCibppCi ljwCiwi qwCiqt.J.wO-ni.J. tiwu up1nunt.J. pmuwCi qbUJpmu ljbpw

pwctGmu qpwCig pwCiwti.G twUJbu lJwtut.J.wO- t ljbCiqwCim hwuwljpg: U6bguwG 
uljqpmu wnwtJ.h1wqmJG pwzwo WUJwhni.J.btm hwuwp gmltiti.Gtpl} ibCi ljwpnq 
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uuiwnt1 pwlj_wpwp pwCiwljmpJWUp ljwCiwi qwCiqlj_wa ljwu up1nu, CimJCipulj 
bpb lj_tp2pCiCibppu npwlJI! pwpop t : liJI} ctwuwCiwljwhwmlj_wamu O-wlJ.w1wJpCi 
ljbpp hwzlj_pCi li.hCiqwCipCihp[! ljwpnq bCi WUJWhntlbt tCibpqpwJp UJWhwCi2p 
llpwJCi 50-70 %, pulj pmuwCi t.J.hp2mu ' wpqbCi pulj 65-80 %: QCiq npmu, Cizt.J.wa 
wpl}JmCipp ljwphlti t hwuCiht WJG qbUJpmll, bpb up1nup hwtlwp wGhpwctbzm 
ljwCiwi qwCiqlj_wO-[! ljwu uzwljwpmjubp[! hCiot.J.bt b(i hwuljwljw1uwCi 1.pm1mu 
ljwu upCiih awqljtw: 

bpb wtlnwCi{! ljbCiqwCipCibpp pmmU{! ljwqllwljbpUJmU bG ljwGwi ljbpnlj_ 
ljwu wpnmwt.J.wJPmU, WUJW qwpCiwCi[! ljwCiwi ljbp[! UJbmp t mw1 wumpow
Ciwpwp, np1.1.1tuqJ1 uwpunqwl.jwCi hwuwl.jwpq[! hwpllwpt.J.Jl qpwG: Splj_nq ljw
Ciwi qwCiqt.J.wO-p pwCiwlJI! ljwll wpwatguwG mhnqmpJmCiCi opbgop UJbmp t 
wtlh1wgqp, pulj MbnwJpCi ljhp[!' UJWl.jwubgt.J.p: UCiguwCi 2p2wCip mhnqmpJm
Ci[! UJbUlp t ljwqtlp bpljm zwpwp: UUJWU1Wljwhwpuwp t ljwCiwi ljbppg pwgp 
lflW9Ill9Pi mw1 Ciwh tunm ljwtl PPi pwCiwljmpJwUp pwpopnpwlj 0-qnm: Y:bpp 
wpwq iJ'lmpntuuwCi qbUJpmu wnw2wGmu bCi uwpunqmpJwCi tuwCiqwpmuGtp, 
h Gljwmt.J.mu t opwljwG pwzwoJl Gt.J.wqmu: 

Swt.J.wpp hw2nq qppwguwG hwuwp wpnmwlj_WJPI! UJbmp t pwctwCibt w
pnmwlj_wCiqwljCibpp: UpnmwJpCi UJWJUwCiCibpmu UJWht.J.wO-pp ctwuwCiwlj 
pwpop pwzwo umwCiw1m hwuwp ljbCiqwCipCihp[! UJbmp t uzmwUJbu WUJwhnt.J.
tlwO- iPCibCi pwpu, ltiwpctbp wpnmwljwCiwint.J.: <!,tppwiJ'lntuntl wpwabguwCi 
l}bUJpmu wpnmwljmnpCibp[! UJbmp t pwlj_wpwpbCi wnCit.J.wqCi bpbp opt.J.w UJW
hwG2I!: cf-wuljhm[! lflWGw1mg hbmn 4hCiqwCiJ1Cibpl} mbqwiJlntui.J.mu bCi WJl w
pnmwt.J.wCiqwlj, CimJCipulj bpb ljwCiwi qwCiqt.J.wO-p uCiwgnpl}[! ljwqumu t 10 %: 
Upnmwt.J.wJPmu ljbpp oqmwqnpauwCi wpqJmCiwt.J.bmmpJntCi[! pwpopwCimu t 
WflllUlWqWUl}WljCibp[! zwpctwljw(i gwCiljWUJWtnll\j_ UbljOflJW ljWU ljbUOflJW 
wpwabguwCi uwubpp pwctwCihtm qbUJpmu: 

Upnmwt.J.wJPI! qppwguwCi hwuwp oqmwqnpatwu UJbmp t Gljwmp mCib
CiwL np qwpCiwCiI! pmuwawaljp woCi wnwi.J.bt pwpop t , p.u4 ljbCiqwCip.Citpp. 
UJWhwCi2I! wpnmwljwCiWiP Ciljwmuwup' hwubuwmwpwp gwap: Uunwu11 h 
wzCiwCi[!' [!Ciqhwljwnwlj[!, ljbGqwCipCibpp UJWhwCi2Ci wpnmwljwCiwtlJ Ciljwm
tlwup wt.J.t1wGmu t, pulj woI! ' qwCiqwqmu: liJ'l tuuqpp[! ljwphlti t imahL tpt 
qwpCiwCi{! ljwCiwi qwCiqlj_wO-Jl uba UWUI} hCiot.J.P h UJWhhumwlj_npqp MnwCi hw
uwp, trnlJ wunwCiCi wCi[!Gqhwm 11Gqwpowljt.J.P wpwatguwG uwljtptu11 ljwu 
ppwgt.J.P UUJWUl}p bCipwljw qttuwpwCiwljl}: <+wpGwCiCi wpwabgmu11 ljwpblti t 
uljuhL bpp pmuwawaljp pwpopmpJntCiI! ljwqumu t unm 15 uu : UunwCil} wJCi 
iUJbmp t qbpwqwCigp 25 uu: <+tpwowa pmJuhp[! ljbCiqwCipCibpG mmmu tCi 
qctljwumpJwup, pulj uCiCiqwCiJmpbpp tummpJntCi[! qpwCigmu zwm I1Pi t pwpop 
pwzwo umwCiw1m hwuwp: 

UpnmwJpCi qJlpwguwG lj_tp2mu UJWhwCi2t.J.nq UUJwCiqwJJlCi ljnCiqpgJlw illl-
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Ghgnq 4hGqwGtiGtptiG t}lntuwqpmu hG uumpwJtiG UJ.Whlj_wapti: :::>unwG [!Gpwg
pmu, hph 4wG nhwt hGwpwtj_npntpJmGGhp, npUJ.huqp. 4hGqwGtiGhp[! hwuGhG 
gwGLiwJ.li UUJ.WGqwJtiG qwGqtj_wati, qpwGg WUJ.whnlj_mu hG pwpop uGGqwpw
pntpJWUp 4hpnlj_' mwtntl npw4Jwt utitnu, OULWJntl hwpmum 4wpmn:Ptit. 4hpli 
6w4Gqhq Lt hwtiwUJ.wmwutuwG pwGw4mpJWUp tumwgpwa 4hp: Uw4UJJG hph 
G4UJtntj_mu t, np 6UnUJG [!Gplllgpmu 4hGqUJGtiGhp[! gUJG4UJlP 4nGqtigtiUJ mGh
GUJt lhG 4lllpnq, lllllJ.lll tumUJgpllla 4hpG UJGtiuUJutn ltllllmGhtnt GUJ.lllU1W4ntJ. 
qpUJGg UlllllPU hG Plil tumUJgplllO Lt htiuGUJ4UJGntu OUJlj_UJLlllJtiG 4hplllU1hUUJ4-
Ghp UJ.lllpntGUJ4nrt 4hplllpUJcttiGGhp: liJllUJ.tiuti 4hplll4puUJG qhUJ.I!ntU 6UnUJG[! 
gmJl!.4Ghp[! 2llltn plllpap J?lll2UJ6 lhG lllUJ.lllhntj_mu, uUJ4UJJG [!GqmGw4 hG qUJn
Gmu UUJ.lllnht qqUJJli plllGUJ4ntpJlllUp OllllJ.lllLUJJtiG 4tp, tiGlG wpqJmGUJtj_hm t 
qpultnptJ.mu hUJ2np11 lllpnmUJJtiG UJ.lllhlj_UJapti [!Gplllgpmu: :::>unUJG [!Gplllgpmu 
Ill plllpop uti2tiG Oplll4WG Plll2UJ6hp[! UUJUtuUp t}lntuhUJUlntgtj_mu hG qUJpGtuG[! 
qptuGg tutJ.hLlll9UUJG hwztJ.PG: 

:::>unUJG[! uwmqUJ2tiG tnlllJ.liu hG mlllptumhuw4 4UJGUJlli9, hphpGm4ti9 4UJU 
WJL U2UJ4UJPntJuhptig UJ.Wmpwutnlj_UJa utitnu: UUJ.lllllUJO utitnuti plllGlll4l! 4UJtu
lj_UJa t qpwGmu ::>"U-ti UJ.lllpntGtu4ntpJmGtig: l}.pw utiGllt 35 % htuuGhtm qhUJ.
pmu 4hpti UUJ.lllnntuG UJtlhtUJGntu t: Utitnumu lnp GJmpti pwGUJ4G UJtlhttuGmu t 
utiGllt utitnuUJgGhll! 4UJGllll qwGqtj_UJO[! plllnUJuhgGhtm uti2ngntj_: Utitnuti Cl>t-ti 
tummpJntG[! UJ.hmp t JliGti l 4q ::>"U-ti hwztJ.ntl 10 lTQ-tig nl UJ.lll4UJu: 

4UJGtul qUJGqtj_UJati 4UJU mlllptumhuw4 4UJGUJW9 UJ.llltnpUJumtj_wa utitnuti 
oqmUJqnpamuG lllUJ.lllhntJ.mu t 4hplllpUJctGmu hmu UJ.pnmhtiGti tummpJntG[! 
pmuUJG pntnp t}lnqhpmu: gmuUJG u4qpmu ::>"U-ti UUJ.lllllntU[! 4hGqUJGtiGtpti 
4nrtutig hUJUhUUJUltuplllp uha lt, mumti PllltlUJ4UJGWlllltP ptupop I!lll2WD UUllU
GUJtnt hlllUlllp 4hplllplllctGti ut2 UJ.htnp t UJtlhtUJgGht hwmti4 4lllli lnp uqmp 
UJ.lllpntGUJ4nrt tGhpqtiUJJntl htupmum 4hp (lllfl. 63): 

Utumuwq 63 
Swpwmbuwlj ljwliwlftg UJwmpwumlfwu uftpwnlf 

gmljJljlibpft pmlfwli ujublfw * 
4hGqwGti qwGqlj_tua[!, 

300-400 400-500 500-600 4q 
U]i2tiG optu4tuG 

1000 1000 950 pw2w6[!, q 

4hptuptuctGti 4tuqll[!, 4q 
Swpwmhuw4 4tuGtulli 

14 18 20 utitnu (::>"U 30 %) 
<.wmti4 2 l l 
::>np uqmp l 2 2 

*UljqpuWIJPJlllPf! Kirchgessner, M, 1992: 
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tGhpqtiUJJti ptupop tummpJlllUp wumpti lllPI}JntGtuphpw4wG lllptnwqpmp
JtuG uGwgnpqGhpti tiwu lllJL 4hpllltnhutu4 Ghpti oqmwqnpMwG qhUJ.pmu UJG
hpwcthzm t hw24.P wnGht qpUJGg tGhpqhmti4 utiwtlnpti wpcthp[!: .Rwzwnti 
UJGhpwcth2m UUJ4wpqlll4 WUJ.lllhntlhtm hUJliwp tumwgpUJa 4hpli plllGUJ4l! 4h
plllpUJctGmu uh4 qtluti hwztJ.ntl Oplll4UJG 4UJPilfl t 4wquht utiGllt 3 4q: lumwg
plllO 4tpG oplj_UJ [!Gplllgpmu UJ.hmp t mwt htulj_UJutupllllWtP, npUJ.huqti ptugUJn-
4.P 11Plll pwgUJutu4UJG wqqhgmpJntG[! uUJpunqmpJUJG UJ.pnghuti i.lJlw (4mptilti 
UJ.WpmGw4mpJwG pptj_hgmu): 

<,UJ2tlP UJnGhtntl tnUJlj_wpti Ullltnfllll2li aGtJ.htm dtulltuGtu4l! (wuwn, urzm.G,. 
ouhn, qwpmG), 4tipwnmu hG ptnUUJG mwpphp htulltu4tupqhp: UuntuG{! tiwu 
wzGUJG[! aGlj_tua hnpphp[! hw2npq mlllplj_UJ qtupGUJGG lllpl}hG mGhGmu hG ptu
lj_UJpwp lllltPli 4hGqUJGti qwGqtj_wa, Lt qpUJGg 4UJphJ.li t t}lnfuwqpht wpnmwJtiG 
UJ.lllhlj_wcrpti: liJllUJ.tiuti uwmqwzG wpqhG 4wpnq t mmht pwtJ.w4wGwlwtli w
pnmw4wGtul, mumti hhmwqwJmll' 6UntuG[!, tiGmhGutitJ. pmuwG wpllJmGpmu 
mGhGmu t UUJ.tuGqti htullUJp Gwtuwmhulj_wa 4hGqwGti qwGqtj_wa: 

:::>untuG[! tiwu qwpGwG[! aGtj_wa hnpphptiG GmJGuthu 4tuphllt t mwGht wpn
mtutllllJp, uw4tuJG qpUJGg 4hGqwGti qwGqlj_wa[! ptulj_UJplllp lt, nputhuqti hw-
2npq 6UnUJG [!Gpwgpmu hGUJptutJ.np UiGti tulj_UJptnhL pmmll[!: <,tmwqwJmll' 
6UntuG[!, uwmqwztiG mwJ.liu hG utitnu Lt LinUJ.tim 4hp, npUJ.huqti hw2npq wunw
G[! qpUJGp mGhGwG UUJ.tuGqti hwuwp wGhpwcth2m 4hGqwGti qwGqtj_wa: 

litlhJ.li m2 ctwu4tmmu aGtj_UJa 4UJll phpw6 hnpphpti hwuwp wGhpwcthzm 
t 4UJqllw4hpUJ.hL Gwlt uumpUJJtiG UJ.lllhlj_wap: :::>unwG[! WJJ}UJ.liuti uwmqw2l! 
pmmu hG UJGhpUJctt2m pwGUJ4ntpJwllp tumwgpwa 4hpntl hwpmum pwpap
wpcthp utitnuntj_: 

gmuUJG tnlllpphp hUJUUJ4wpqhpli qhUJ.pmu mwtj_wpti UJ.luhwG2l! hwGpwJtiG 
Gjntphpti Lt tJ.PmwutiGGhpti G4wtnUUJUp UUJ.lllllWO 4hpti uJ12ngntJ. lli pwtj_wplllp
tj_mu, mumti wGhUJpcthzm t tptugmglil mwt hUJGptuJtiG 4hpwmhuw4Ghp: <.wG
ptuJliG GJmphpti 4UJqU[! Lt pwGw4l! 4UJtutJ.wa t 4hplllpwctGmu htiuGwtiwG 4hpti 
mhuw4ti9: bphpGm4ntl Liwu wntJ.mJmntj_ 4hptu4PhJ.liu 4hGqwGm UJ.whwG2l! 
4tul9timuti G4wmuwup, npUJ.hu tiwGnG, wupnq2ntJ.PG pUJtj_wpwptj_mu t: t>wtj_w
tmG 4hp tntutm qhUJ.pmu untj_nptupwp qqUJgtj_mu t Gtumptimuti Lt otitipnmwpph
Pli UJ.tu4UJu: 4UJGtul 4hp[! 4UJU wpnmwtiwGwm WUJ.tuhntj_mu hG 4hGqwGm 
UJ.lllhtuG2l! 6wpUJ.tutmJa tJ.PmwutiGGhpti Gtiwmuwup, tiu4 MnwGG wGhpwcthzm 
t wtJ.htwgGht qpwGg UJ.Wmpwumm4Ghp[!: :::>unwG[! 4hGqwGtiGtptiG hwGpwJtiG 
4hpntJ. Lt tJ.PmwutiGGhpntJ. LPtitl WUJ.whntlhtm hUJUWp oqmUJqnpamu hG hwGpw
JtiG Lt tJ.PmUJutiGUJhwGplllJtiG hllltlhtmliGhp, npnGg uti2ngntj_ 4wphJ.li t 4wpqw
tj_npht 4wl9timuti Lt :pnu:pnpti htuplllphpw4gmpJntG[! htiuGwtiwG 4hpmu, tiGl
UJ.hu GUJl.t otitipnmtupphpti Lt 6wpUJ.lllLntJO lJ.PtnUJUtiGGhpti pwGtu4l!: 

BmJl!.4GhptiG lllpnmUJtj_tuJpmu UJ.lllhhJ.liu wGhpUJdhzm t mGhGtut hmuwJ.li 
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h wump gwCiljwUJwtn: bph qpwCig wpntnwi.J.WJPI! liwJpntaj:ICihppCi ljwu ljni.J.h
PP h tq hnpphpp wpntnwi.J.wJppCi unm t qtnCii.J.mu, WUJW gwCiljWUJWtn(! UJhtnJ2 
t tliCip wnwi.J.hL hmuww: Upntnwi.J.wJp[! UJhtn12 t mCihCiw ljhpwhpwUJwpwl( 
ljhCiqwCipCihppCi w2CiwCi[! wwgwljbp ljwu qwpCiwCi[! (wpntnwJpCi 2p2wup 
uljqpmu) ljnUJtitn ljhp mwtm hwuwp: 

10.3.2.2. Pwnuff! liqftUJmwgnplifift uft1nunlf 
P.CitnhCiuPtJ. ptnuwCi hwuwp, npUJhu hpuCiwljwCi ljhp, UJptnwCip t pwpapn

pwlj h hwtnpljni.J. hwpmutn, 1 ljq ~np UJntpmu 10,5-11 U-Q <Dt UJwpmCiwljnq 
bqpUJmwgnphCip uJltnu[!: liJil ljhpl! mpi.J.mu t wCiuwhuwCiwtJ'lwlj 12wCiwljmp
JWUp, L. opi.J.w !!Cipwg12mu ljbCiqwCipCihpl! hCiwpwi.J.npmpJntG mCibCi wqwm 
oqmi.J.ht qpwCipg: bqpUJmwgnphGp uJltnuCi wnw2pG hhpppCi WUJWhni.J.mu t 
pmi.J.nq ljhCiqwGpGbpp tGhpqhmplj uGmul!: tCihpqpwJp UJWpmCiwljmpJntG!! t
qpUJmwgnphCip uJltnumu twUJhu ljwfui.J.wO- t qpwCimu hwmpljp 12wGwljpg L. up
tnuwgi.J.nq pntjup hwumCiwguwCi wumpnwGpg: bqpUJmwgnphGp uJltnumu ljnq
php[! hmu12J1 ~np CiJmpp qwCiqi.J.wap 50 %-pg UJWljwu ~UJhm12 t UiGhCi L. ljwquhCi 
tCihpqpwjp UjWpntCiwljntpjwG 2/3-[!: lijq uzwljwpntjUp uptnuwguw(i LWi.J.w
qntjU ctwuljhtnl! hwmpljp ljwpCiwunliwjpCipg upG~L. unliwjpCi hwumCiwguwCi 
2p2wuCi t, hpp qpwCimu ~np CiJntp[! l}wqumu t 30-35 %: bqpUJmwgnphCip tw
i.J.wqmJCi uCiCiqwpwpmpJWUp uJltnu[! UJhtnJ2 t 1 qq ~np Cijntpmu UJwpmCiwqp 
wnGi.J.wqCi 10,5 U-Q <Dt: tCihpqpwJp gwap fummpJwCi qhUJ12mu gmtliljGhpp 
wnwi.J.htwqmJCi wn WUJWhni.J.htm hwuwp wCihpwcth2m hCi hwmpqwjpCi ljhpw
mhuwljCihpp hwi.J.htmuCihp: 

bqpUjmwgnphCip uJltnu UJwpmCiwljnq ljhpwpwctCipCi wCihpwcthzm t wi.J.h
LWgCiht ljhpwjpCi UjplltnhpCi, hWUJ2WJpU Ujntphp L. i.J.PmwupCiCihp: Pmuw(i (!U
pwg12mu lPWgntgp~ tnpi.J.nq UjpntnhpCip J2WUWljl! 1 qlfup hwzi.J.ni.J. Ujhtnj2 t qwq
Up opwljwCi 400-450 q, pCi~Ci WUJWhni.J.i.J.mu t UUJptnwljmgni.J. hwpmum fumwg
pwa ljhp UlWLnt up2ngni.J.: ilpUjhU UjpnmhpCiwjpCi hwi.J.btntU tnpi.J.mu t OWpUjW
qmplj UllJWJp, htwO-mljp L. wpL.wO-wqljp J2ntUUJWLJntp, pCi~UJhu CiwL. ljhpp pwlj
LWJP L. upuhnp 2wpqwa hwmpljCihp: '-lhp2pCihppu mpi.J.nq 12wCiwlj[! UJhtnJ2 t 
wi.J.htwgCiht wumpnwGwpwp, npUJhuqp ljhCiqwCipCihpG !!GtnhtwCiwCi WJil ljhppCi: 
<.twO-mljp J2lllUUJWUntPI! ~p qwphtli fuwnCiht hqpUJtnwgnphCip uJltnupCi, npni.J.
hhmL. WJil 11hUJ12mu mhqp t mCihCimu uwCiwCihfuwJmqhpp wpmwqwmmu, rum 
Cii.J.wqhgCimu t ljhpp mmhwmpJntCil!: 

PmuwCi uljqpmu tCihpqhtnplj L. UJPntnhpCiwJpCi pwqwqpwuwuhpni.J. hw
pmum fum~gpwa l}hpp hwi.J.htmuCi opi.J.w [!Cipwg12mu UJhm12 t UiCip 2, pulj hh
mwqwJmU 3,5 ljq-pg n~ wi.J.hw: lrha 12wCiwljmpJwup fumwgpwa ljhp mwtm 
11hUJ12mu CiljwmhtlinphCi Cii.J.wqmu t hqpUJmwgnphCip uptnup UUJWnntU[!, mump 
qbpwpwctCip uCiCiqwGJmphpp UUJWnuwCi l!CiqhwCimp 12wCiwljCi twUJhu ~p wi.J.h
twCimu: bqpUjtnwgnphCip UJ'ltnup UUJWllntU!! ~UjwljwuhgCihtnt hwuwp lPWgnt-
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gp~ tnpi.J.nq funmp 12wCiwlj[! 1 qlfup hwzi.J.ntl opwljwCi UJhm12 t ljwqup 0,5 ljq-pg 
n~ wi.J.htli: <.wu12wJpCi CiJmphpp L. nwpUJWLntJO- i.J.PtnwupCiCihpp UJwhwCi2£! LPPtl 
pwi.J.wpwphtnt hwuwp wCihpwcthzm t opwljwG mwt 50-100 q ljw1.9pmup 
pwpap UJWpmCiwqmpJwlip i.J.PmwupGwhwG12wJpG hwi.J.htmli: 

li:hpwpwctCip hwi.J.htntU[! UIPlltnhpCini.J. ljwphtli t qwmwpht 0-wi.J.wtmCi ljhpp 
hwzi.J.PCi, oppCiwq' qwph2pp qppmni.J.' pwpu qwCiqi.J.wO-mu 60 qltiq UJpntnhpCip 
UJWpmCiwljntpJwlip: UwljwJG WJil qhpp ~np CiJntpmu tCihpqpwJp fumntpJntCil! 
tJ1n12p-pCi~ UJWljwu t, 12wCi hqpUJmwgnphCip uJltnumu: UCihpwctt2m t mwt uwh
uwCiwtJ'lwlj J2WUWljntpjwUp qwph2pp qppm, npUJhuqp ~UjWljwup hqpUjtnWgn
phCip uptnup UUJWnntul!: BmtliljCihppCi tnpi.J.nq pwpu qpptnp wnwi.J.htwqmJCi 12w
CiwqCi opi.J.w [1Upwg12mu Jmpw12wCiDntP 100 ljq ljhCiqwCip qwGqi.J.wO-p hwzi.J.ni.J. 
UJhtnJ2 t ljwqup 2 ljq: PtnuwCi i.J.hp2mu qpw 12wCiwlj[! ljwpnq t UiCiht 7-8 ljq, 
pCi~Ci WUJwhni.J.mut ljhCiqwGm UJWhwu2ll hmu UIPntnhpCip Ciqwmuwup: 

c+wph2pp qpptn[! IDWWU hG pCi~UjhU pwpu, WJUUjhU tt Uptnuwgi.J.wa i.J.p6w
qni.J., npni.J.hhmL. qpw wuhCiopJW mhqwtJ'lnfuntU[! qnpO-CiwqwCiwUJhu wCihCiwp t: 
c+wph2pp qppmpg twi.J.npwlj uptnu umwCiwtm hwuwp wCihpwctt2m t mCihCiwt 
hpljm UJWhhumwpwCi: up UJWhhumwpwGp qhpCi wCi[!Ciqhwm oqmwqnpamu 
hCi, puq UJmumu wJCi qmGi.J.mu t fuunpuwCi tJ'lmtmli: IuunpmuCi wi.J.wpmi.J.mu t 
hpqm zwpwp hhmn, L. uptnuwgi.J.wO- qppmni.J. wpqhCi qwphtli t qhpwljpht qhCi
qwCimCi: 

ilpUJhu UUjptnwljmgwjpCi hwi.J.htmli ljwphtli t oqmwqnpO-hL GwL. qwpt2pp 
hhqmq fuunpp~Cihp[!: <.mu UJpnmhpCip UJWpmGwljmpJntCi[! qpwCigmu ljwqumu 
t 90-120 q/ljq: luunpp~Cihpp P2'12Cihpp wqmPtJ.ntpJntU[! ~hqn12wgCihtm L. ljhCi
qwCipCihpp UwpunqntpjwCi fuwCiqwpmuCihp[! l}wCifuhtnt hwuwp qpWUJ2 oqmw
qnpamu hG upwJCi hnwgGhtmg ljwu ppmCihp wi.J.htwgCihtmg hhtnn: .((TpmCihpp 
wi.J.htwgmli[! hCiwpwi.J.npmpJmCi t tnwUiu fuunpp~Cihpp UJWhUJwCiuwCi mhnqmp
JntU[! pwpu i.J.P6wljmu 3 oppg hpljwpwgCiht upCi~L. 2-3 zwpwp: .((TpmCihpni.J. UJW• 
hwanJwgi.J.wa fuunpp~Cihpp ljhpwljpuwCi CinpuwCi Jmpw12wCiDntP qlfup hwzi.J.ni.J. 
opwljwCi l}wpnq t ljwquht 1,0-1,5 ljq-pg n~ wt[tw: U}lwJG hqpUJmwgnphCip utlj 
uJltnuni.J. ptni.J.nq gmtlilJ.pCi hmu UJpnmhpCini.J. WUJWhni.J.htm hwuwp opwljwCi 
hwpljwt[np t tnwt 4-5 ljq qwph2pp pwpu fuunpp~Cihp: 

liJCi ljhpwpwctpCiCihpmu, npnCig hpu12Ci t ljwqumu hqpUJtnwgnphCip uJltnu[l, 
npUJhu UJPntnhpCiwJpCi hwt[htmli ljwphtli t oqmwqnpO-ht ~np CiJmpmu 16 %-pg 
n~ UJWlJ.wu hmu UjplltnhpCip pwpop UjWpntGwljmpJWUp pwlJ.twqqp uzwljwpntj
uhppg UJWtnpwumi.J.wO- pwpapnpwlj uptnu: bqpUJtnwgnphCip uptnup hwutuw
mmpJWUp qpwCimu tCihpqpwJp UJWpntCiwljmpJmCiCi wi.J.htli 12'1~ t: iltutnp, 
pmuwCi ul}qpmu funphmpq w tnpi.J.mu pwljtwqqpCihppg UJWinpwumi.J.wO- uJltnuCi 
oqmwqnpO-ht npUJhU upwlj UlPlltnhpCiwjpCi hwi.J.htntU, WJLWUJOU ljqqwgi.J.P tCihp~ 
qpwJp UJWljwu: liJUUJhu, pmuwCi uljqpmu pwljtwqqpCihppg UJWmpwumi.J.wO-
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u}ltnup Cinpuw(i 1 quu}l hwztJ.ntl opw4wu zll!hm11 t lflCip 4 4q-pg, pu4 pmuw(i 
t{hp2mu' 7 4q-jlg wt{hUi: ITlpmnhpCint{ hwpmum 4wCiwz qwCiqt{w()pg ll!WUl
pwumqw() uptnu ll!WPmCiw4Illl 4hpwpwcHimu tuhpqjlwJp ll!W4WUI! pwgwnh
tm hwuwp wGhpwdhzm t ipwgmgP.1 mwt hwill}14wJpG 4tp: 

10.3.2.3. Pwmtf[J aw/jfiIJbI/JJ i.ftpbpftg UJWU1flWUU1lfwlt U}l[nuntf 
Swqwpp uwmqwz}l pmmuI! hGwpwlJ.np t Gwh tiw4GI)h'lll t)lphppg ll!WUl

pwumqw() npw4Jwt u}ltnunt{: UCihpwdhzm t u}lwJCi hhmhti.. npll!huqp uptn
uwgt{nq hmu11I! tl1Ci)1 Ili zwm wqmnmt{w(): fu)lum wqmnmqwbmpJWU I)hll111ntu 
uP.tnumu qwpqwGmu h(i 4tnump)lajiwGhp, npnG11 wnw2wgCimu bCi 4wpwqw
ppm: liJI)ll!pup u)ltnul! 4hCiI)wCipGhpI! qwm b(i mmmu: 

Cw11wp)1 tiw4GI)h'lll t)lphppg ll!Wtnpwumqw() npw4Jwt uptnU{! 4hCiI)wCip
Cihp£i mmmu tu hwtimmnq, npnqhhmh WJCi ll!wpmuw4mu t qqww 11wGw4mp
Jwup zwpwp: Uw4wJCi qpwCinttl znp CiJmp)l ll!Ul[lntCiw4ntf'ljntGCi t!Ul}wuhCiI! 
15-20 % t, P.GiI! pmqnq 4hCiI)wCipCihp)1 tuhpq)lwJp h uCiCiI)wGJmphp)l ll!whwCi21! 
lPPtl pwt{wpwpbt W 4wpnq: fltump, pmuwCi u4qpmu 4tpwpwdP.Cit! ll!htnp t 
hwqhtht tuhpqpl.Ujllq h ll!POUlhp!inq, pu4 pUlU\.UU 4hup(i h qhp2mu' UpWJU 
tCihpqpwJntl hwpmum 4hpnq (wq. 64): 

Utumuwq 64 
Cwpwpft aw/jfiIJbI/JJ l/Jpbpftg UJWtnpwutnlfw(} Uft[nunlf pWt/11I] 

gnlfftljfibpft ljbpwpwdfift tfnwwlfnp ljwqtf[J 

150-200 200-300 300-400 400-500 500-550 

900 1000 1200 1100 1000 

nw4Gqbqp t)lphpp 
5 16 22 28 32 utitnu 

Iunm l l 1 1 
:)np t'iqmp 0,5 0,5 2,0 2,0 2,0 
Bnphu 1,0 1,3 1,3 1,0 1,0 
<.tw()m4}1 pnm-

0,6 0,3 

:)op uqm11G oqmwqnp@tu b(i npll!hu tumwgpw() hwqhtmu, uwtiwJG 
WJU qwphtl1 t t)lnfuwppCibt hwmp.404: <.twc)m4]111mull!WLJntp]1 t)lnfuwpb(i 4w
pbtl1 t oqmwqnp()bt WJl ull!J.imw4mgwJj1Ci 4tpwmhuw4Citp' Ci4wmp mGb!iw
tntl ll!PlltnhpCijl ll!WpmGw4mpJnLU{!: 4hpwpwd!imu hw!ipwJpCi hwqbtmup 
11tll!11mu wCihpwdbzm t Ci4wmp muhuwi.. np tiw41iqh'lll t)lphpp u}ltnul! ll!Wpnt
liw4mu t ub() pwuw4mpjwup 4Wl9]1ntu, h WpI)bCi 250 4q 4bCiqwCip qwCiqqwc) 
mGhgnq gnqpqGhpp umn qpw ll!whwG2t! tlmll]1Ci pwlJ.wpwplJ.nu.I t {!UI}nt!iwc) 

Bmtftljubpft pwmtf(! 173. 

4tp]1 hwzqpCi: liJ1111hll!Pmu 4hCiI)wCim(i ll!hm11 t mwt 4wtQ}lmu ill!wpmGw4nq 
.'j>nu.'j>wmwJ)lG hwGpwjpCi hwtlhtnu.1: 

10.3.2.4. f!umtU{! mw4mg11nt{ 
lit4nhntwJ)1G fuu)lwutp wpmwqphtl1u hwm)14)1 (gnph(i, wznpw, hq}lll!UlW

gnpb(i) 4wu 4wpmn.'j>)ltl1 i.J.hpwuzw4mu)lg umwgqmu t 4nquuw4p uphpp · mw-
4mgp, npl! 300 4q 4hGqwGj1 qwCiqtJ.w()nlJ. mwlJ.wp]1G 4wph!P t mwt tit() 11wGw-
4ntJ3JWUp: Uw4wJCi WJI} 11hll!11mu ll!hmp t hwzqp. wnGht qpwCimtl znp GJmpp 
11Pi ll!WPntCiw4mpJntUI! (5-9 %): UCi{!CiqwCijntphp]1 fumntpjntUI! hwm}14wJ]1G 
mw4mgpmu 50-70 %-nq wqhlli t, 11wu 4wpmn.'j>p!P mw4mgpmtl h WJG hw
pmum t .'j>nu.'j>npnt{: ilmmp, WJUll!pup 4hpwpwdG}lG, npmhq lib() mhuw4wpwp 

4z}ln mGp hwm}14wJpCi mw4mg1m. wCihpwdhzm t wqhtwgGbt 4wtQ]1mt'i: Sw-
4nt911I! ll!hm11 t mwt mw11 qptiw4ml'i: liJCi hpqwp ll!whht W 4wph!P, npnqhbmh 
zwm zmm t)lzwCimu t : UCihpwdhzm t Gwh hhmhht 4hpwmwzmw4Cihpp h tun
qntlwtiwzwpp t'iw11pmpJWU{!: 5mpwpwCiZjmp 100 4q 4hCiqwCi]1 qwGqlJ.w()p 
hwzt{nq 4hGqwGmG 4wphlfl t mwt 10 4q-pg nt wlJ.h!P mw4mgp: f!mt'iwG tlhp-
2mu hwmp4wJpG mw4mgpp mpqnq opw4wu Cinpt'iw(i JmpwpwCiZjntp 100 4q 
4hCiqwCip qwCiqqw()p hwzqnt{ 4wpblfl t wqhtwgCibt utiGth 12 4q: 

Sw4nt911I! UU!Ptnw4mgnt{ hwpmum, uwlJ.wJG tGbpqpWJp PPi ll!W[lntGw-
4mpjwt'ip 4tp t: ilpll!hu ll!PnmbtiCiwJ]1Ci hwqhtnttl' WJU l'imCimtl t WJGlllJ1u]1 4b
pwpwdtiuutpti ut2, npnugmt'i htiuGw4wCi 4hPI! tqtill!mwgnpbuti utitnuG t: 
<,GwpwlJ.np t Ciwh UIJI} 4hP£! qmqw4ght tunmjl 4wli ()qnmp hhm, hph tuhpqpw
JP ll!WlJ.WuI! hwmmgqnu) t hwmp404 (wq. 65): 

Utumuw4 65 
<wwftl;w1ftfi wwl;mgpnlf ptnl/11I] gmljll;fibpft l;bpwpwdfift 

tfnwwtfnp ljwqtf[J 

4hGqwCip qwGqqw(){!, 4q 300-400 400-500 500-600 

lflt2tiG opw4wu pwzwtin, q 1000 1000 950 

4hpwpwdGti 4wqu{!, 4q 
<.wm}14wJ}1Ci mw4mgp 25 38 50 

lfwpqwqhmCi)l tunm 4 4 4 

4wm)1.4 1,5 1,5 1,5 

Ube) pwCiw4mpJwt'ip qwpmn.'j>]1twJ]1Ci mw4mgpnt{ 4bpwqpbtm l}hll!pmt'i 
4wpnq t wnw2wliwt fun!iwqw11nu: t;(ipw11f1nttl h!i, np qpw wnw2wgt'iw(i 
ll!WUltiWnI! 4wpmn~till1 untwCi]1CiCi t : 

<,pqw(iq 4hCiqwCi]1Cihpj1 hWJIIIUWphpuw(i l}OU!PillU 4hpwpwdCi]1g ll!OIIll1 t 
hwliht mw4mgp{! h wqhtwgCibt zwm g}1Ci4 ll!WPntCiw4nq 4hp: £}.pwCipg hhmn 
up pw(ip zwpwpqw {!Upwgpmu 4hGqwCi]1Cibp]1 wnnq2w4wu qptiw4I! 4wJmGui
(imu t: 
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I 0.3.2.5 .. Cwpwhbplj u2wlJ.wpnL]ubpft oqmwqnpbnllf[J 
Sun.J.lllpp. ptnt'iUJu hUJt'iUJp qUJphJ.P t oqmUJqnpaht !iUJt.. qhpp. 6UJq!iqhri. qUJt'i 

qwpmn.'PP.L uUJqwJG UJpUUJilllllUJillOLrJ.GhpJ:! t.. UJlllLUJP!ihpJ:! UJhmp t J.P!ih(i UUJ-
1.2mp t.. UJOUJ!ig pnppnup.: lihpUJqphtmg UJOUJ2 qplllGJ.2 uihmp t t'iUJ!ipwgCihL np
uihuajl qhCiqUJup.GhpJ:! ~.lubri.qlJ.hCi wt'ipnfJ.2UJ4wG wpt'iwmwuimmri.CihpCi mmhJ.Pu: 
q.h[lUJI}UJUbtP t oqmUJqnpabt znp liJmpp. plllpop UJlllpntGwtimpjwt'ip 6wqGqhri. 
qwt'i outUJJnlJ. hUJpmum qUJpmn:PP.r 'l-plllUJ.2 hUJpqwlJ.np t UJlllhbt hwmnt4 uUJn{! 
mhri.mt'i' uCiGqUJGJmphpp. qnpump.g tumuUJl.}1btm UUJWtnUJqnlJ.: 

D.UJqGqbri.nlJ. qhplllqphLP-u UJCihpwcthzm t hhml...hL npUJhuajl ::>lrmt'i 2lllJ.2lll
pfl UJlllpntCiUJqntf} JOLUJ:! 10 %-p.g UJtlht zJ.Pfip., hUJqUJnUiq qhUJJ.2ntt'i qUJpn11 t utJ. w
qbt lllJL aUJlJ.UJtmG qbpUJmhuUJqGbpp. UUJlllnntt'iJ:!: D.wqGqhri.J:! qbuqwGp.ubpCi 
mmntt'i bG hUJ6nLJJ.2nlJ.; ' P.Gzp. zGnphti.tl: llllJ.btUJGmt'i t qbplllpUJctup. lllJL qbpUJtnh
uUJqGbpp. UUJWilnLU{!: 

SUJlJ.lllpJ:! pmhJ.Pu, npUJhu qhpwpUJctGp. plllflWflpUJt'iUJu, oqui.UJqnpamt'i hG 
GwL. outUJJnlJ. hUJpmum qUJpmn:Pltt: l.iUJpmn:PP.lI! utiumu hG tnUJL UJJG ctUJUUJ
Gwq, bpp qbGqUJGp.G lllpqhG mGp. 250 4q 4hGqUJGP. qUJ!iqlJ.UJa: liUJpu'm:pp.J.P plll
Gµtq{! UJhmp t qwqup. qhplllpUJctGp. 1llP liJmpp. 20 %-p.g nz UJlJ.hJ.PG: QGq npmt'i, 
lllJ1111hUJJ.2ntt'i qhpUJpUJctGmu UJbtnJ.2 t J.P!ihG GUJt.. UJpnmhp.GUJJP.G hUJlJ.btntt'i!ihp: 
P tnlllpphpmpJmG ilP.UJtumg umUJt'in1.2unlJ. qbGqUJCi)lGhp'1' npn6nri.Cihp)lG qUJp
mo.'j>)llJ:! qUJpbJ.P t m.UJL hmu t.. t'iUJCipUJglJ.UJa qp6wqmu: U}lGzl.t UUJCipUJgutw' 
UJlllllllp(ibp)l lJ.pUJJ)lg UJbtnp t hbnUJgGht a)lthpJ:!, npm.J.hhmt.. qplllGJ.2, )lGzUJhu 
Gwt.. qUJGUJ}. UJWLUJpGbpJ:!, UJlllpntGwqmt'i hG ZUJUl ' untUJGtiG: U'w1;2mp, hmt'i, 
uwGpUJglJ.UJa qUJpum.'j>)llJ:! qUJphlP- t u)ltnuUJgGbL )lGzp zGnph'14 hGwpllllJ.np t 
UJwhuiwGt'iwG J:!Gpwg1;2mt'i GtJ.UJqbgGht uGGqwGjntphpti l.j_npmum{!: l.iUJpmn.'j>)llP
uP.tnuUJgt'iUJG qhummt'i qnJUJgUJa i.ppi.pmpJ:! qUJphJ.P t UJlllqUJubgGht gnpbG)l ph-
tflp wtJ.htUJgUUJG zGnph)lq: ·· 

10.4. ,nppbpfl pl11nulo 

tq hnpphpp uiwhwG2J:! UJ.pntnh)llip t. hwGpwj)lG GJmphpp u4wmuUJt'ip 
GmJfifi t , j1GzuitmpG UpL.G~tJG qbGqwGp qwGqqwamJ. gnqpqGbppGI}: Pmntt'iI! 
4wmwplJ.mt'i t Gnijfi qhpwmhuwqGhpnlJ. t.. mhtuGntnqP.wJnlJ.: tq hnpphpp UJ6p 
uinmbGgpwt hGwpwlJ.npnt!}JmGGhpJ:! hUJt'ibt'iwmwpwp gwap hG, pwJg qpUJGg 
opqwGpqt'imt'i wqblti lJ.wri. hwuwqmli t.. wlJ.b~. zwm 61,UpUJ t 4mmwqqmt'i: 11-w 
hwmqwUJhu UJhmp t hwztlti wnGht bqj1UJmi.ugnpbG~g 4wu mwpwmhuw4 qw
Gwwg UJWmpwumqwa pwpapnpw~ uj1tnuntJ. pGmhG.uM pmhl.Pu, pGzUJhu Gwt.. 
hwmpqp oqmwqnpMwG ctuiliwGw4, hph tlhq q!lupG tnPtlllll PWGwq{! I 4q-pg 
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UJqhllt t : NimbGutilJ. pmUUJCi qhUJ1.2mt'i , tq hnpphpp zwl}1j1g wiJ.hllt 6UJpUJ.wtiw~ 

tmt'ipg tumuwiJ1htm hwUUJ[l, qpwGg OUJ.llflUUJl qhGqUJGj1 qwGqlJ.UJG{! pmuwG 
lJ.hp2mt'i UJbmp t )llimhGuM pmlJ.nri. gmJ.PqGhpp hwt'ihuwm 50 qq-nlJ. UJ.Wqwu J.P
Gp (lllll· 66): 

UrumuUJq 66 
flllwhwu gliI]bpft tq hnpplipft tfilipqftw1ft UJWhwfip[J, 

if.Q, tflilj qlfuftfi opwljwfi * 

lihfiqwli)l "lwhwG2J:! qhGuw- U}l2)1G opwqwG J.2lllzw6J:!, q 
qwfiqqwaJ:!, qq UJWhUJWUUWU hwuwp 

600 800 1000 1200 
200 28,2 - 49,1 56,0 -
250 33,3 - 55,8 62,6 67,0 
300 38,2 - 62,2 69,0 74,3 
350 42,9 61 ,3 68,4 75,1 -

400 47,4 67,3 74,5 81 ,2 -
450 51 ,8 73,2 80,4 87,0 -
500 56,0 78,9 86,1 92,8 -

*UljqpuwqpJnLflf! · Schwarz et al., 1995: 

SwlJ.wp)l t'iup wrmwqrmpJwG awlJ.wtlihpp wtJ.htwguwG majllihppg t 
Gwt.. GnpnqUUJG hwt'iwp nz UJ)lmwG)l tq hnpphp)l w6hgmUJ:! t.. uhpGqp umwg
ntU{!: liJq qbUJpmt'i tq hnrphp)lG w6hgfimt'i hG WJGUJhu, pGzUJbu Gwtupfl 
qhpUJpmwqpmpJwG hwt'iwp t.. uhpt'iGwqnpmt'i hG 15-18 wuuwtiwGmu: UG)lg 
hhmn' tutict)l zp2wli)l lJ.hp2mt'i, qpwGg gwt'iwphglimt'i L plimhliuM pmmt'i hG 2-4 
wliuqw I!UPlll91.2ntt'i: liJqUJ'1uj1 qhGqwliplibpf} 30 wt'iuw4wGmt'i mGhGmt'i hli LW4 
t'iubajlp: Pmt'iUJCi WJU mwpphpwq{! UJWJt'iwfiGhp t umhri.amt'i {!Gqwpaw4ht 
J:!GmpwuhpuwG hGwpwlJ.npmpJmGGhpI! tiwi:iGwmm mwqwpwpmampJntGmu' 
wnw2Gwa)lGGbpl1 ummqliwG, J:!GmpmpJwfi, pGzUJbu GwL. wwgmgpz hnppbp 
umwGwtm hwt'iwp: 

10.5. bqubrifl puinulo 

"UmJG pwGw4mpJwt'ip awtuulJ.n11 qhpp qhUJpmu wunpawmwa qbGqwGp
Ghpp wop UJOtnbGgpwt hGwpwlJ.npmpJntGGhpJ:!, zwUnpawmwaGhpp hwt'ih
t'iwm, 10-20 %-ntl gwap hG : DpUJ.bu 4wfinG, t'iwmri.wzfi wt'inpowmmt'i bfi 
180-200 ltq qhCiqwCi)l qwGqtJ.wap qhUJpmt'i : lJwmwpqmli t wGUJpJmG wt'inp-



176 10. Swtfwpft pwnuf[} 

awumur uhpliCiwmwp b"npwCiCihp[! f!mpqJlgnJJl wpgwCinq l'.iqlihtm L. wlinpaJl
Cihp[! uCinq W[lJntCiwmwp wCinpCihp[! dwliwCiw4wtlnp 4wUJhtm liJ12ngnq: bph 
wUnpoJl(ihp[! hhnwgqmli h(i tlJlpwhwmliw(i QWUWUJWphnq, WUJW 4hCiqwCiJ1-
(ihpJ1Ci hW2Il[lll zwpwpqw [!CipwgpntU UjhUlp t UjWhht b"qmnJl gwlipwpJl l{pw, 
npUJhuqp pwgwntlJl qw(lw4tlhtm hCiwpwqnp qmwCiq[!: 

bqCihpJl UjwhwCi2l! UJ[lilU1hJ1CiJ1, hwCipwJJ1Ci UJntpbpJl L. tlJlmwliJ1CiCihpJ1 
Ci4wmliwlip CintJCiCi t, J1Ci~-np CiliwCi 4hCiqwCiJ1 qwCiqqwb"nq gnttJ14CihpJ1Ci[!: 
tiwpUJw4w1liwCi hhlllL.wCipnq hqCihp[!, gmLJ14CihpJ1 hwlihliwUl, wqhLJ1 qwlll hCi 
JntpwgCimu 4tpn: "l-pwCig JlCimhCiuJltl pumtli[! CiUJwmw4whwpliwp ~t, npnq
hbmh tCihpqJlwJntl hwpmum 4hpwpwdJ1CiCihp[! UUJWUUlmli t(i l'.iwpUJJl wqhLJ1 
zwm 4ntlllw4liwCi[!: LwqwqmJCi npw4J1 liubqJlp t UU1Wg4_mli, bpp wlinpaw
Ulwb" 4hCiqwCiJ1CihpCi mCihCimli hCi n~ zwm lihb" 4hCiqwCiJ1 qwCiqqwb": Upnlllw
qwJpmli hqCihpCi wCihwlihliwlll twtl. hCi pmqmli, pwCiJl np gmLJ14CihpJ1g wqbLJ1 
hwCiqpum bu (wq. 67): 

Uqjmuw4 67 
flL2whwu ghlzhpft hqlihpft tlihpq]Jw;ft Ujwhwlip[}, if.Q, lfhlj qJfuftli opwljwli * 

lrhCiqwCiJl 
lllwhwCi2l! 
4hCiuw - lJ1l2J1Ci opw4wCi pwzwl'.i[!, q 

qwCiqqwb"[!, 
UJWhUJwCiliwCi 

4q hwliwp . 600 800 1000 1200 
200 28,2 - 45,2 49,4 -
250 33,3 - 53, l 57,8 62,8 
300 38,2 - 60,7 66,l 71,8 
350 42,9 - 68,1 74,3 90,7 
400 47,4 68,4 75,3 82,2 -
4~0 51,8 74,9 82,5 89,9 -

500 56,0 81,2 87,9 95,8 -
550 60,2 87,4 92,1 100,0 -
600 64,3 93,5 96,2 104, l -

*VljqpOwqpjnLflf!' Schwarz et al., 1995: 

11 lunqtpfl 
1.4tpw1.4pnLlfD 

11.1. 'llrmuibllCill npwltll Ci2wCiwLtmp1mCin tunqbpll 

uCillwCi hwllwp 

11.2. lJbpmCiCiboll ltb11w1.t11ntlln 

11.3. tun~LtnnCibpll ltb11w1.t11mlln 

11.4. lunqbpll llwuiqw21l puimlln 

11.5. lunqbpll Cinpnq.llwCi llwuiqw21l ltb11w1.t11mlln 

11.6. tunqh111l lth11wpwd1lCiCihflll hwuintlt 

pwqwqpwllwuhfl(! 

11.1. tunqhfll't utwhqwaett utWJllwCiCih111lCi Cib111.tw1wg

t1.n11111whwCi2Cih11n 
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b.Jnqhpfi ntfihfi upwfumg UUlWUilpU, WJJ} UJ.WU16wnm.J. UWJlUillJ.Illpjntfi(! 

hpuGwqwfimu [!fipwGmu t .<phpuhfitnWJpfi owfiWUJ.WphmJ.: lfwfiptwpwfiwqwfi 

tlmtuwlJ.hpUJ.mufihp{! mhIJ.P hG mfihGmu upwJG hwum wIJ.PpwJpG pwdfimu: 
lfwfiptwlJ.hGuwpwfiwqwG UJ.J1ngbuGbpp wprumCipmu qnJwgwa CiJmpbp(! 
(lJ.wpowziww 6wpUJ.wppmfihp, B tuupp t.UimwupGfihp, K t.Uimwupfi) hwum w
qppwJpfi pwcHimu qwpnq bCi JntpwglJ.ht upwJfi uwhuwfiwtliwl.J. pwfiwqmp

Jwup: liJq UJ.wm6ummJ. tunqhp(! Iutmm UJ.whwG2lJ.mn bfi lJ.hpp npwlJ.p filJ.wm
uwup: 

1Tlwhwfi2tJ.nq upbpwmtJ.mpJWfi!! hwuGhtm hwuwp wfihpwdhzm t, npUJ.hU
qp ufifiqwpwp fiJmpbp[! 6hqptJ.bfi wnwtJ.btwUJ.bu :ptpuhumfibpp wqqbgmp
Jwup' pwpwq wqppwjpG pwdfimu: .J2wfip np funqhpp umwunpuwwqppwJpfi 
mqm mwpnqmpJOLUJ! tlinpp t, WUJ.Ul ufifiqwfiJntphpp tummpJmfifi m uwpuh
UimpJntG(! ryiwfig lJ.hpwpwdGmu UJ.bmp t wtlhtli uha lflubG, pwfi npnonqGbpp 
unm (wq. 68): 

Urumuwq 68 
Jvnqbpft ljbpwpwcltift opqwtiwljwti ti]nipbpft lfwpublftnLPJWUf! 

tibp1Jw1wglfmz UJwhwtiptibpf! 

OpqwGwlJ.wfi 
UbnwhwuwlJ.wJflG tuupbp(! GJmphpp 

uwpuhtltmp JillUJ!, % 
lJbpmGGhp' 

- n2_ hqp l.t hqpmpJwG wnw2pfi z112wfimu qmGt.J.nq 60-65 
- hqpntpjwG bplJ.pnpq ZJ12WGmu qmGtlnq 70 
- UU1UU1Ill 80-84 
Ivnl'ilJ.llJlubp (lJ.hfi11wfip qwfiqlJ.wO(!' upG(L l 0 lJ.q) 90-95 
Iun64npGhp (4hfiqwGp qwGql{wO-[!' 10-20 lJ.q) 85 
PmtJ.nq tunqhp (lJ.hGqwGfl qwfiqtJ.wO(!' 20-50 lJ.q) 82 
flmtl_m1 tunqbp (lJ.bGqwCi}l qwClqtj_wO(!' 50-100 4q) 78 

Iunqbpp qbpwqpmul! qwqtlwlJ.bpUJ.bl1m hwmmq mzwryimpJmG UJ.bmp t 

qwpaGbt lJ.hpwJpfi UJ.PnmbflGp pwqwryimpJwG t.J.pw, P.Grn tl4wJmtl t opqwfipqu 
umfinq wCiipnjuwppfibtli wupCiwppmfibp)l uwupfi: liJCi wupfiwppmGbp[!, npnGp 
uwfiptfibpfl lJ.nqupg u)1Cipbq4mu b(i hwum wqppwJpu pwctGmu, tunqbpp qnq
upg zhG Jmpwgtjmu: UGhpwdbzm bfi Ciwl.t B tuupp t.UimwupfiGhp, pwGp np jun
qhpp uwpunqwlJ.wu mqpmu J!Gpwgnq uwfiptwpwfiwqwfi upGphq(! zp pwtJ.w
pwpmu ryiwfig UJ.Whwfi21!: 

lfphpwmtlmpJwG hpuGwqwG gmgwGpzGhpJ! lJ.wfutj_wa tu tunqhpp' 
uGGqwpwp UJmphpntl WUJ.whntJ.tj_wampJmGpg (wq. 69): 
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Urumuwq 69 
Utitil)wpwp ti1mpbpm/ wUJwhmfllwump1wti wq1Jbgmp1mtif! 

junqbpft lfpbpwwm hwwljwtift2tibpft l/pw 

lfphpwmtlmpJwG gmgwCipzGhp(! 
UqqhgmpJwu 
wumpowfil! 

Pfip ubontpJntG(! 1.t tunolJ.npGhpp lJ.hGqwfip qwGqlJ.w-
OJ! ubpmfipg wfi2wmtwu Pwpop 
42wzw6J!pmuwGdwuwGw4 Pwp6p lJ.wtl up2pG 
UuUimwqmgGbpp qmmwl.J.mtl(! 1.t ulJ.wGfihpp w61! Pwpop lJ.wu up2pG 
"Ybpp oqmwqnpomtlJ! U}l2pG 
lfubajlpp npwlJ.I! 8wap 

4hpmu wnlJ.w ufiGqwGJmphpp uwpuhUimpJntU(! lJ.wtutlwO- t lJ.hpwlJ.puwG(! 
fiwjuWUJ.WU1)1\.UUUlbtnt bqw(iwqpg: lfwpun11wqwfi mqpmu wupn112wlJ.wG hw
mpl}J! qdtlwp t uwpulJ.mu, mump WJU UJ.hmp t WIJ.Wl (phlJ.mql.t Y.nuUim): Uw-
1.jwJG wGhpwdhzm t Gljwmp mfihfiwi; np tlwfipwglJ.wa mwpphp UJ.WpmGwljnq 
qhpwfuwnfimpqp mhqwtlintuuwfi dwuwfiwlj wnw4.ht tunznp hwmpl}fihpfi w
nwfiofiwfimu bfi: 

Dpnz lJ.hpwmhuwlJ.Cihpp hwuwp wfihpwdhzm t hwmmlJ. uzwlJ.mu, )lfilfl 
zGnphfltJ. pwphtwt.J.tj_mu t ufiCiqwpwp CiJmphpp Jntpwgmli(!: OppfiwlJ.' hmu qwp
mn.'Pfl1mu UWJ1UlJ.ntU t OUl\.U J)l UllUl 50 %, )lulj_ tuhpq)lwj)l qnpntUUlJ! hwufintU t 
40 %, wJCl qbUJ.Pmu, bpp tqiwa qwpum.'Pplll outwCi :ptpuhCimfihpp wqqhgmp
JUlUp pwpwlJ. wIJ.PpwJ)lfi pwdfimu qphph wupn112mpJWUp tlwpulJ.mtl t, l.t tfihp
qpwjp qwpmumJ! ()1 qb[lwqwfigmu 5-10 %: 

"Yhpp hwmplJ.wtj_n(lntUJ! l.tu pwph1wtlmu t u(ifiqwpwp fiJmphpp Jntpwgm
UJ!: Pwpop 2tpuwump6wfiti (60-80°C) l.t qntnpzm wqqhgmpJwtlp uwtlttiwfi 
WpilJntfipntU OUtWfi UWUWUp tlhpwatlntu t tnt04_nq ohp: Pwgp WJq, pwpop 
2tpuwump6wfip wqqbgmpJntfi(! wUJ.wwlJ.mJltj_wgfimu t hwqwufifiqwpwp fiJm
pbp(! (mppUJ.uJlfip pfihpppmnpfihp) 1.t nzfi(wgfinul uwfiptfibp(!, l}JlWfintj_ pul} 
GlJ.wqbgfihtntl qhpl:i pwlJ.mhppwt w11mnmtlwampJntfil!: bph lJ.hppG wtlhtwgtlmu 
b(i fiwtuwpjmmpqfihp (upqpnopqwfipqufihp}l l.J.bfiqwfip qm1mmpwfihp) qwu 
:ptpuhfimfihp, WUJ.W wfihpwdbzm t hpwdwptlbt hwmplJ.wtj_npmupg, pwfip np 
WJ'l opqwGpquGbpG m CiJmpbpJ! pwpop 2tpuwumjl.6wGp UJ.WJuwfifibpmu qw
Jntfi (hfi: 
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11.1. 'llpnmbflCifl npw~fl Ci2wCiw~nLpJnLCi(! 
tunqbpfl uCillwCi hwllwp 

Ivrn:'.i4npuhpp h pllltln11 uwtnqwzp will!, 4wpp wnw2wgmul! h utpmuuhpp 
umn uwqup qwpqwgmull 4wlmtwo hu 4hppg utnwgqnq tuhpqpwJp pwGwljpg 
h UUJPtnUl4ntgnq 4huqwup(ihpp WUjWhnqqwompJm(ipg: lunqhpp UphpWtnl!
qmpJWU hwowp qonnpnz uzwCiw4ntpJntU mGhu tqpntnhpup pwGw4G nt npw-
4!!: Opqwupqu(i PUP!! zp 4wpnIJ. up(iphqht UUJPtnW4ntgp 4wqup uh2 UtnGn11 Up 
zwpp wupuwppntuhp, mutnp flPwup Ujhtnp t tnpqhu qhpp hhtn: liJfl wupuw
ppntuhp{} 4nzqntu hG wutJlnluwppCihllt, h lunqhpp hwuwp, npUjhU WJflUJPUpG, 
wnw2uwhhpp hu Uiqpul!, uhppnupuu, gputnpuJ!, tnphnupG[! h tnpptqtnn.'pwGJ!: 
~wgwqqpuhpp hwmp4u UJWpntuw4mu t wuuzwG pwGw4ntpjwUp lltqpG, pulj 
pw4twqqp tizw4wpmjuhpp hwtnp4u' oomup UjW[lntGw4nIJ. WUpuwppmuhp' 
uhppnGpG h gputnpG: lthuqwGpGhppu hqpUJlilwgnphup hwtnp4p oho pwGw-
4mpJmG UJwpmGw4llIJ. qhpwpw<tpG mwtm qhUJ.PntU wGhpw<thztn t hwztlP wn
Ght, np flPWUntU hmu tqpnmhpGp, lltqputi h tnppUJtnn.'pwup UJWpntuw4mpJntUI! 
gwopt: · 

lthuqwup opqwupqup gwG4wgwo uUJlimw4mg qwquqwo t wupGwppm
Ghpp ZIJ.PWJpg: '1-pwGg hhppw4wGmpJntGG mGti qhGhtnp4w4wG UJWJUWGw
qnpqwompJntU, h GntJGpuq oh4 qhuuw4wGnpbG wGhpw<thztn wupGwpptlP 
pwgw4wJntpJntG{} wnw2wgumu t uUJlimwqmgp upGpbqp tuwlutnmu: '1-p.w 
uqqpGw4wG qwnmgqwb-pu pwJpWJtlntU t, pu4 zoqtnwqnpaqwo wupGUippnt
uhpG uGqqpqqmu bG tGbpqpwJp wnw2wguwu tqpngbumu: UupGwppntGbpmu 
wnqw wqnmu pwJPwJtlmu t uwpqmu h ubqp hbm qmpu qwwu opqwGpqupg: 

lthpmu UJwpmGw4tln11 tqpntnbpGu wpl}Jmuwqhtn JntpUigut1m hwuwp 
wuhpw<thzm t, npUJbuqp qbpwpw<tGmu hqwo wCitJlntuwppubUi wupuwppm
Ghpu wub(i npnzwqp hwuwuwuuntpjwUp: lun0:4npubpp h ptntln11 UWUlIJ.WZP 
hwuwp qhpwpw<tumu wupuwppntCihpp hwpwphpwqgntpJntU{} phpqwo t w11-
Jmuw4 70-mu: 

UutJintuwppuhllt wupuwppmGbpu UJbtnp t lltfibCi uGI]hwCintp wupGwppnt
Cihpp pwCiw4p 47 %-pg nz UJW4wu: UbpmuuhppG 4hpw4phlltu Ubppn(ipup h 
gpumpup uuqhwump pwuwqmpJnturi zUJhtnp t gwop 1.PCifl litqpup pwuwljmp
Jwu 66 %-pg, puq uhppnupup UJUlpmCiw4ntpJntU{}' uGrjllwuntp pwuwqmpJWU 
61 %-pg: 100 q 4tpp uUJlimw4mgmu UJhtnp t UJwpmCiw4tlP wnutlwqu 5 q Ui
qpu, pu4 UJmu wupCiwppmutpu' W11.Jmuw4mu uztlwo hwpwpbpw4gmpJwUp: 
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Urumuwq 70 
Ulit/Jnjuwpftlibi/J wlfftliwppmlibpft OUJUJftVW[ 

hwpwpbpwljgmp1mli[J junqlipft ljlipwpwdlinuf, % , i/Jqftlift filjwmlfwlfp 
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"lpnmbpup uwpubUimpJntUI! UJhtnp t 4wqup wnuqwqu 80 %: bpb tliqp
up UjWpntCiw4ntpjntU{} qhpwqwugmU t 5,5 q/100 q ~"l, WUjW lunqhpp Uph
pwlmlntPJlllUJ! pwpopwGmu t, pulj tqpnmbpGp tqwhwG2!!' Gqwqmu: Dptqbu 
4wCin(i, UlJU flbUjpntU wGhpUiahztn t up.Gpbtnp4 lltqpCip, tiuztqbu Ciwh WJl wUp
uwppntCihpp hwtlhtntU, npUjhuqp flPWUg Up2h UjWhtqwCitlP wuhpwahztn hw
pwpbpw4gntpjntCi[!: Uba pUIGw4mpJUIUp hwgwqqp uzw4wpmjuhpp hwmp.4 
tqwpmCiw4llIJ. 4tpwtuwnumpquhpmu wnUI2pG hhpppu hwztlP tu wnGmu 
tnphnupup pwuw4mpJmuu, pulj pw41wJp h ntnnp 4hpwtuwnCimpquhpntl 4h
pwljphl.Pu' utpp.nup.up. h gp.ump.Gp. pwGwljmp Jnturi: ltbpwpw<tGmu bqp.tqmw
gnpbup hwtnli4P pwpop tqwpmGw4mpJwG qbUJ.PntU mpptqtnn.'pwull 4wpn11 t 
qwnCiwt tunq hpp wou uwhuwuwtJlwqnq qnpanu: 

lthpwpw<tumu tqpntnbpup pUlIJ.WflPntpJWU hhtn tib4tnbq wGhpw<tbztn t 
hwztlP wnCibt uwh «tqpntnhpu/tubpqp.w» hwpwphpw4gntpJmCiu: tGbpqpwJp 
hwuhuwmmpJwtip tqpnmhpup pwpop tqwpmuw4mpJwCi qhUJ.PmU ljhpp uUJli
mw4mgri zr ljwpnq wupm12ntpjwUp oqtnwqnpotlbt funqbpp. opqwGp.qumu 
uUJlimw4mgp up.upbqp <twuwCiwq, bpb CintJCipu4 4hpwpw<tGmu wupuwppm
ubpp hwpwpbpw4gmpJntU{} otqtnpUWL t: "lpnmbp(ip wtlbl9nt4!! J2WJPWJtlntti 
t' wnw2w9Cibtntl uhqp up~mgnq hbnwgqnq wqntnp uba pwuw4mpJntCi: bpb 
tqpntnhpup pwuw4u w'upwtlwpwp t, WUJW tGhpqpwJp zuUjwnqwa uwuG oq
mwqnpaqmu t, wnw2pG hhpppG, npntlwJCip tunnnzmu owpUjwqnJwguwCi hw
uwp: 

«"lpnmhpu/tubpqpw» OUjtnptiwt hwpwpbpw4gmpJntG[! unqnpwpwp wp
mwhwJtntlmu t npUjhu «Uiqpu/tGbpqpw» hwpwphpw4gmpJmCi, pwup np qw 
gmJg t mwwu (iwh UJntU wfitJlnfuwppfihllt wupGwppmuhpp 12wuw4mpJntfil!: 
lunqbpp WilUlfiOP.fi W[lillWflPW4UlU tuopbpp hUJUUl[l OUjtnpUWt h(i lltqpCip h tJln
tuwGw4wJpU tGhpqpwJp (qflfQ) hhtnhJWL hwpwphpw4gmpJntGGbp[!. 
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• 004hp tunnqnpCibp 0,95 

• ubpmCi}lg wCi2wmwO- tun64npfibp 0,88 
• uwmqwz' pmuwfi utiqpmu o, 77 

• uwmqw2' pmuw(i tl_hp2mu 0,70 

• hqp ubpmGCibp 0,45 
• umCimm ubpmCiCibp 0,70 

IT).wpmwqpp t lUUt}lntuwp}1CibJ1i UIU}lUWJ3]3IltUbp}l UIUbfiO{IJUl UlUlWhntj_nt
UJ!, pwCi}1 np qpwfip fiJmpwtflntuwfiw4mpJruCi uipngbumu ihCi qmmwqtj_mu op
qwCi}1qumu: bpb tunqbp}1 uwmqwz}1 w6tgmufi m pmmul} pwctwfiqtCi wnwfi
a}lG wtl_h!P 4wp6wmL. 2r2wfiCihp}l, wuiw J!Utn w6nq 4tfiqwCim qwfiqqwcr)l' 
4wpbJ1i t mwppbpw4ht uipnmb}1fi)l L. wu}lfiwppmfibp}l iWtflwpwfiwqfibpJ!: li:h

pwpwcJCimu UUlntnb)lfi}1 }1CiiUlbu wqb19m4J!, WJfiUlbu tt UlwlJ.wuJ! wfipntJLWtnJ!
phJ1i t: bp4m qbutPntli tt zbqntu{! 4wpnl\ t pwgwuwpwp wfiqpwqwnfirut 4bCi-
11Wfi}1fibp}1 lJ.nl\u}1g 4hp)l uuiwnuwCi tj_pw: 

Cum wntguwfi mttuCintnq}1ruJ}1' hwm)ltiruJ}1fi 4tpmu hmu UUllltnb)lfi}1 
uiwpmuw4mpJntUJ! tflntutlmu t: UJuuitu, gnpbCi)l hwm)14mu ull!Pmw4mg}1 
pwfiru4ntpjntUJ! lJ.wpnq t fimJfi)lu4 wlf_btrufirut, bpb wqmnw4wfi uiwpwpmw

UJntpbpJ! mptlbt hfi uwhuwCiqwO- ctwutitm)lg wtlb!P mz, uwtiruJfi WJU qhutPmli 
qpw npw4Ci J!Ciqfimu t, pwfi)l np w4_htrufimu t unufiorufiJmp}1 h tflntuwp}1fibJ1i 
wtl]1fiwppmCibp}l' Ul{ln!PCi)l L. qununwu)lfiwrrtlP pwCiwqmpJmfiJ!, )lu4 wGt}ln
tuwppfibtli wu}1Gwppmfibpjl' tli@fijl L. mphnfijlfi)l pwCiru4ntpJntfil! fiqwqmu t: 

11.2. UlipnLCiCilip~ lllipwl.lpnul[! 

UbpmGCibpp nwgpnCiwt 4tpw4puwCi 4wpbJ1i t hwufibt WJfi qbutPntU, 
hpp lJ.hpp pwfiw4mJ3JntGG m pwqwqpmpJntCil! hwuwuiwmwutuwGmu t tj_bp
wpmwqpnqw4wfi 9P41P mwppbp zp2wGGbpmtl qmfitlnq 4hfiqwfi}1Ghpp' 
uGCiqwpwp GJntphp)l uiwhwG2)1G (ni hqp, hqp L. 4tpwqpnq): fl. mwppbpntpjntG 
4nqhp)l' ubpmGCihp]1 qbpwpmwqpnf\wlJ.wfi g]1lJ.J1i wnwGo]1fi 2p2wCiCibpl! pw
cJwfiqwO- bG cJwtlwliw4whwmqwO-Ghp)l, }1fi.>D hbzmwgfimu t 4 hfiqwfi]1Cihpjl 
Gnp.uwqnpqwO- lJ.hpw4fluwfi qwqtlwqtpuimul!: 

11.2.1. UbpntGCihpp tqwhwfi21! uGCiqwCi3mphpp Gqwu11Iwup 

UfiCiqwGJmphp]1 Gqwmuwup uhpmfifihpti J!CiqhwGmp uiwhwCi21! pw11lJ.w
gwO- t l.jhfiuwUlWhutwfiuwCi L. wfihpwcth2m u13hpwtntj_ntpJWU (hq]:intpJmfi, qw-
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pp qnJrugmu, 2tpuwpmru1lJlmrJmfi) ruutruhmJ.uwfi uiwhwfi2fibppg: Ubpmfifih
p}1 4hfiuwuiwhuiwfiuwfi hwuwp wlihpwcthzm tfihpq}lwfi 4wqumu t 0,44 lJQ 
<Dt, uui}lmw4mg}1 ut2 hmu UUlntnh}lfi}1 finpuwfi' 2,5 q 1 4q tihtnwpnJ1i4 4hfi
qwfi}l qwCiqtj_wo}l hw2tj_ntj_: 

<!.ajmtfJWfi J!fipwgpmu 4t!iuwuiruhutrufiuwfi hhm uh4tnhq wGhpwcthztn t 
pwtj_wpwpht fiwh w6nq uimqp uiwhwG2GhpJ!: <!,qpmpjwfi wnw2}lfi 12 zwpw
pmu tqmmqCihpG m tj_hpwpmwqpm\w4wG opqwCifihpJ! 2rutn qwfiqwq hCi qwp
qwCimu: UJq t}lnqmu hqp ubpmfiCihp}1 uiwhwCi21! uCiCiqrufiJntphp}1 u4wmuwup 
zwtn 12Pi t qhpwqwCigmu lli hqp uhpmfiCihplt uiwhwCi2J!: <!.ajmtpJruCi tj_hp2}1Ci 
30 ophplt [!Ci13wgpmu uimmqCihp[! qwpqwCimu h(i 2wm wpwq, P.Cii (i wpmw
hruJtntj_mu t uGfiqrufiJntpbp}l u4wmuwup pwpop uiwhwCi2nt1.: UbpmCifibpl} op
qwfitiqu}1 uiwzwpfihpti ohwtj_npuw(i hwuwp uitmp t umwfiw(i wwgmgtii 
ufifiqruCiJmphp, uwlJ.ruJfi qw iUlhtnp t hwfiqhgfi)l qbfiqwfip qwfiqtj_wO-p wtj_h

LWQUWCil!: 
"UnpwotiCi tunnqnpfihp}l 4bfiqwfi}1 qwCiqtj_w0-}1 Citj_wqmu tiwpnq t fi4wmtlht 

upwJG lJ.hpwpwcJCimu ufiCiqwGJmphpp L_ tCihpqpwJp qqwJli uiwlJ.wu}l qhuwmu: 
<!,qp utpmCilitp}1Ci pwpop t(ihpqhm)llJ. uwtiwpqw4 mfitgnq 4hp UlUlffi w 
wtlbtrugCimu ofitj_nq tun6qnpfihp}1 qwCiqtj_w0-1!, uwtiwJCi wnw2wgCimu t 0-fip 
pwpqwgmuCibp L_ fiJmpwtflntuwCiwqmpJWCi tuwCiqwpmufihp wnw2}14w tw4-
mwg)lruJ)l J!Upwg£1mU: Ubpmfifibpp wfipwtj_wpwp 4hpw4flmUJ} iP tlintumu pCi}1 
uhantpJmUJ!, uwtiruJCi pwgwuwpwp t wCiqpwqwnfimu Cinpw0-}1Ci tunn4npCibp}1 
qwCiqtl_wop tj_pw: 5w0-p lJ.hfiqwCip qwliqtj_wo mCihgnq tunn4nplihpl! qwCiqwq tfi 
qwpqwCimu, L_ qpwCig lJ.hCiqwfi}l ufiwtm hwtj_wfiw4wfimpJntCil! t}lnpp t: <!.wtj_w
uwpbgtj_wO- pCimu finpwO-)lCi tun64npfibp}1 u)12}1Ci 4bfiqwfi}1 qwCiqtj_w0-1} 4wq
umu t 1,3 4q (wq. 71): 

Urunmwq 71 
lzbpwljptfwli ftlimbliuftt/mpjwli wql]bgmpJntli!J tfbpn1lilibpft ljblil]wlift 

qwliqt/wbft tJmtJmjump1wli L tinpwuftli jun(fljnptibpft ~ftpftti qwliqqwuft lfpw 

4:hp}1 opw4wCi uiw- Ubpmfifihpp 4hfiqwfi}1 
CTGtlhtm utwh}1G 

hwfi21!, qq qwfiqqwcr)l w6J!, 4q 
tun6qnp]1 up2pG 
qwfiqtj_wO-J!, qq 

1,6 34 1,23 
2,4 57 1,32 
3,2 78 1,41 

bpbp L. wt.lbw wfiqwu Mirna uhpmGCibp]1 4tGqwG}1 qwfiqqwO-p wtlbtwgm
UJ! hqpmpJruCi J!Gpwgpmu uthmp t qhp.wqwfigp 35-40 lJ.q: liJil pwzw61! uitmp t 
pwztutlP hbmL.JWL 4hPut· hq}lntpjwG hwuwp' 20-25 4q, uwpuCi]1 qwfiqqwcrp 
hwuwp' 15 l.jq: liJfi utpmGCihp[!, npnfip Ciwfunpq umfimm 2r2wCimu lJ.npgpht ta 
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15 I.tq-pg wtlbl.P ltbuqwup qwuqttwO-, hw2npq hajlmpJWU uupwg12nui UJ.bm12 t 
qbpwti.wuq(ib(i UlJI\ qnpntUUll!: bppUIWUlU[II} Uhp.m(i(ibpp UUIJ:l.UUp qwfiqlJ.wbp 
l?W2W0:U wuhp.wctt2m t hwugubt upulh 30 qq, npUJ.buq)1 WUJ.WhnlJ.tlP 4.buqwup
(ibpp puwti.wu uinu: ~w2tlP wnGhtntl qhp.wqpllwu ti.wunuuhpl!' tunp.hmp.q t 
mptlmu hajl llhp.mGGbp.)1 UJ.whwu2I! uGGqwGJmpbpp uqwmuwllp np.n2tt tlhp2-
Gw4wG I.tbuqwup qwGqtlwb'pu hwuwb' (uwti.wJU nl liwpUJ..UIJpu qppmpJwG) 
tPWUIW[l)ll? UlnhUWJp(i ubp.m(i(ibpp hwuwp GwfuwmbutlwO- lllitPWl?WGwqGb
pntl: UJqUJ..J:lup GnpuwttnptlwO- qbpw4pmuu huwpwtlnpmpJmfi qmw wtJ.btwg
tJ.wO- u(ifiqwpwp UJntphpp hw2tlPG WUJ.WhntJ.bt u)lhwpwo ubpm(iubpp UJ..W
hwu2tJ.n1112w2wl'.i(!, pu4 wtJ.bigm4wJpu 4.hfiqwu)l qwuqqwo mubgnq uhp.muub
pp hwuwp' hw4wnwqn, tumuwtiibthbmwqw qppwgmupg (wq. 72): 

UJuntuw4 72 
220 qq qbliqwlift qwuql/wb mubg11I] hrzft ubpnz(i{ibpft 

tabpqlimftlj L UJP.Ombftuw1ftu qbpwljpifw(i 0111.mftUW[ Onpliwlibpf! 

5mgwup2utpu 
<!_ajlmpJUIU 2P2WU1! 

1-84 op 85-114 op 
<I>ntuwuwti.wJ)lu tutpqpw, lf.Q 25 29 
<!.mil UJPnmpu, q 250 300 
lfwpubl.P UJPnmbpfi, q 200 240 
Lfl@u, q 11 13 

<!.w2tlP wnGbtntJ., np umumm utpmuGbpp hwuhuwmmpJwUp hajl h nl hajl 
4bGqwu)lfibpp UJ..WhwG21! uGuqwujntpbp)l Ciqwmuwup ubb' lt, tJ.bp2)1uubppu 
qhpwpwct(imu WJll gmgwGpzn 4wpbl.P t qqwl.Pnpb(i utJ.wqbgGbt: U]l.wuqw
UWJU pwl{wpwp l, npUJ..bUq)l JnL[IWI?WUi)nt[I uhqw2nmt (lfQ) tiintuwuwqwj]lG 
tubp.qpwJpG hwtiwUJ..wmwutuwup 10 q hmll Ul[lnmhpG h 0,45 q 1.PqpG: Upmw
pnpwG12)1 hbm qmpu uql{wO- :J>nu:J>nr)l h wqnmp UJ..WltWU(! l[IUlQUhtm UUJ..WUlUl-
4.ntl hajl ubpmuCihpp(i UJhUll? t mwt wuhpwctb2m pwGwltmpJwup hwuwti.gl{wo 
qhp (wq. 73): 

lrhp.p wCihpwctt2m 12wuw4mpJntU(! npn2tJ.mu t' (!UUI ubpmG)l hq)lmp
JWU 2p2wG]l, 4hGqwup qwCiqtJ.wO-p, UJ.Whl{w0-12)1 bqwGw4)1 L tunqwGngmu oqp 
2bp.llwum)ll'iwup: b pb wuwuGwzhu12mu 2tpuwumptiwfi{! uwtuwmhuqwapg 
gwap t, WUjW tiJ(ihwmw4wu UJ..WhtJ.wa12p ubpmuuhp)l UJ..UlhWG2(! uCiGqw
UJm~bp)l uti.wmuwllp qqwl.Pnpbu pwpap t, 12wG fuupwJ)lG UlwhtJ.wap)l qbUJl?n
LU: IvupwJpG UJ..whtJ.wap)l qbUJl?mu ouimpuwt 2tpuwum)lowG(! l 5°C t , )luq wu
hwmwti.wG UJ..whqwapp qbUJl?mu' 20°C: bf)b ubpmGGhp[! UllllhtJ.mu hfi qpn
uwpw4bpmu, WUJ.W hw2tlP wnGbtml 4.buqwupuhp)l uha zwpdmuwqntpjntU[!' 
qhp.p 12wGwqmpJntU(! uitmp t wtJ.htwgGht 5 %-nq: 
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UJumuw4 73 
<_TJft lfbpnz(i{ibpft hwliwp l ljq hwlfwqgl/wb ljbpft uufi.r)wpwpnlp]Wuf! 

libpqWJW91/11IJ 111.whwuplibpp 

UntJ.npw4wu 
<!.wuw4gl{wb' 4tp' Ca 

5mgwGpzutru h P gwb'[l UlW[llllUW-
hwuw4gl{wb' 4tp 4ntpjWUp 

<I>ntuwuw4wJflG tutpq)lw, lf.Q 11,0-11 ,5 11,0-11,5 

<!.mu lllPnmtpu, % l l,0-12,0 11,0-12,0 

Lp@u, q 5,5-6,0 5,5-6,0 

liwig)lmu, q 7 6 

.'.bnu:J>np, q 4-5,5 3,5-4,5 

uwmp)lmu, q 2 2 

5)1u4,uq 50 50 

A tlPmwupCi, Ulf 15000 15000 

D tlPmwupfi, Ulf 500 500 

E tlPmwupu, uq 20-60 20-60 

.'.b]lmwq, u)lwl{np - 500 

UmGmm uhpmuGhp)l UjwhwG2u uuCiqwuJntphpp uqwmuwup npn2LJ.mu t 
f!UUl wp.mwT}JllJ.nq qwpp 12wuw4mpJwu h pwqwT}JlntpJwu (wq. 74, 75): lrwp)l 
pwuwqmpJmG(! UJWJllwGwtJ.nptJ.wO- t qtuhmp4nphu h 4wlmlw0- t , wnw2)1u 
hhpppu, pup uhampjntCipg: lfta pwuwqmpJWUp funl'.i4npubp muhgnq 
utpmGutpu wtJ.hl.P zwm 4wp tu wpmwqpmu, pwfip np qpwug umn qnpamu 
b(i wtJ.hl.P uhb' ptJ.nl{ I.twp wpmwqpnq Ulll1ntquhp: bph UUlUUlnt uhpmuuhp[! 
lllwhtlmll tu wuhwmwqwG hqwCiwqntJ., WUlW wGwuGwzhGpmu oq]l 2bpu
wumpnwup' 16°C-]1g gwc}p. i]lGhtm qhllll?mti wGhpwcth2m t wlllwhntlht 2tpun
tpJWU 4npmumGhp.p hhmhwCi12ntl uGCiqwGJmphp.p n4wmuwup wtlhtwgnq Ul

whwG2u: 
UJumuwq 74 

U'bpnzuulipft Juftdft L ljwpft PWIJWIJl1I1lpJntup, % 

UuLJ.wGmti(! 3mq "l pn U1 h fl (i liwpuwzwpwp <I>t, lTQf4q 

Iv pct 7 19 2,5 10,9 

lrwp 7-9 5-6 5 5,1 
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Urunmwq 75 
UbpmOft WfllDWIJPWU ljwpft pwOwljDipjDititi [JUW ptift lfMntpjwti 

5mgwG)l2Gbpt! 
JunolJ.npGhpp pwGwlJ.I! pGmu, qtmtu 

4 5 6 7 8 9 IO 11 12 
l.iwp)l pwfiwqmpJntG[!' 
pfi)l hw2tJ.ntJ., qq/op 4,0 4,8 5,2 5,8 6,6 7,0 7,6 8,1 8,6 
lrwp)l pwG wqmp JntG[! · 
I tunoqnp)l hw2tJ.ntJ., 
Im/on 1,0 0,96 0,87 0,83 0,82 0,78 0,76 0,74 0,72 

UbpmGGbppG l qq qwp)l wpmwqpmpJWG hwuwp u)l2)1G hw24.ntl wG
hpwdb2m t qbp}l 7,3 U-.2 <I>t, jmq 50 q qwpGwJ)lG llfllTIUlbpG uuiwGwtm hwuw
p' 96 q hmu UfllTIUlb)lG L. 5,8 q UiqpG (wq. 76): f!wpop qwpGwJ)lG upbpwmtJ.mp
JWG qbuwmu qbp}l uGGqwGJmpbp[! ibG hwmmgmu qwp)l wpmwqpntpJwG hw
uwp awtuutJ.wa uGGqwGjntphp[!, lllJll UJ.WUlllwnntJ. uwuGwq)lnpbG oqmwqnpu-
4_mu bG opqwG)lqu)l UJ.whmumGbpl.!: JunoqnpGbp)l tpwgmg)l~ qbpwqpmu[! 
pntJl t mwwu GtJ.wqbgGbt qwpGwpmwqpntpjntG[!, )lG~G )12bgGmu t uhpmG)l 
L4whwG2I! uGGqwGJmpbp)l Gqwmuwup L. GtJ.wqbgGmu qbGqwG)l qwGqtJ.wu)l -
qnpntUUl[!: £}.w hb2mwgGmu t ubpmG)l phq1Hiw4_npmun L. qpowmmu bpqm up
Gbp)l u)l2h nutiwa ctwuwGwqwhwmtJ.wun: 

UmGmm ubpmGn 2wm wtJ.bllt tibu pwGwqntpJwup uGGqwGJntpbp t UJ.lll
hwG2mu, pwG hajlntpJwG nGpwgpmu: 3mpwpwGvmp I U-.2 <l>t-)lG pwct)lG t 
l}GqGmu 12,5-13,0 q-pg Ili UJ.Wqwu hmu llfllTIUlb)lG: UGhpwctb2m t GwL. tJ.bpw
huqbt qbpwtuwnGmpqGbpmu wGtlintuwp)lGbllt wu)lGwppmGbp)l UJ.WpmGw
qntpJmGn: 100 q hnui llfllilUlb)lGmu UJ.bmp t UiG)l wnGl{wqG 5 q UiqpG: Ubp)ln
G)lGn h g)lum)lGn L4hU1p t qwqubG UiqpG)l pwGwqntpJwG 66 %, pwG}l np ub
pmG)l lJ.wpmu wnqw t wtJ.bllt 2wm ubp)lnG)lG, pwG UJ.WhwG2tJ.mu t uwmqw2)1 
12w2wn)l hwuwp: 

Urumuwq 76 
Umfimm ubpmfifibpp tfibpqbmpq h 

llfllllmbpCiwJpfi qbpwqpuwli wfihpwobzm finpuwfibpt! 

33 
40 
46 

35 
45 
48 
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<,tmwqwJntU wGhpwcth2m t tJ.bpwhulJ.hl ni upwJG tGhpqpwJp, Ufllil
mhpGp, wGtlintuwppGhllt wupGwpfmtGbpp, WJl uwqpn- L. uplJ.pnuiwpphpp, 
tiGiUJ.bu GwL. 4.PmwupGGhpp ummp[!, npnGp lJ.wpL.np qhp hG tuwqmu GJmpw
ipntuwGwlJ.mpJwG, UJ.UlrtP w!Sp L. lJ.wpGwpmwqpmpJWG ctwuwGwlJ. (wq. 77-
79): Cl-npaGwlJ.wG lJ.hpwlJ.puwG hwuwp uwhuwGtJ.wu t lJ.wpL.npwqmJG uGGqw
GJmpbpp pwGwlJ.ntpJntG[! · tJ.bpwpuiwqpnqwlJ.wG gplJ.llt uiwppbp ipnqbpmu 
qmGtJ.nq ubpmGGbpp wwnwgpnG hwuwlJ.gtJ.wu lJ.bpp u)lwtJ.np qwGqtJ.wa)l 
hw2tJ.ntJ.: CGq npmu, hwuwqgtJ.wu lJ.bpp pwqwqpwuwubpmu wGhpwctb2m t 
hw24.P wnGbt mwppbp uGGqwGJntpbp)l pGwlJ.wG UJ.WpmGwqmpJntG[!: UntJ.npw
lJ.wG lJ.bpwlJ.puwG ctwuwGwlJ., npUJ.bu qwGnG, wupnq2mpJWUp pwtJ.wpwptJ.mu t 
tunqbpp UJ.WhwG2I! uwqGbqpmu)l GlJ.wuiuwup: 

Urunmwq 77 

UmGutnt ubpmCiCibp)l hwuwp I lJ.q hwuwqgtJ.wa lJ.bpp (88 % ~np Cijntp)l 
UJ.UlpntfiwqntpJWUp) uCiCiqwpwpntpjWCit! CibplJ.WJWg\(nq UJ.WhwCi2libpt! 

· UntJ.npwlJ.wG <.wuwlJ.gtJ.wu qbp · Ca L. P 
5mgwG)l2Ghp[! 

<I>ntuwGwqwjjlG 
tGbpqjlw, U-.2 
<.mu uUJ.Puiwqmg, % 
LjlqpG, q 
Ubp)lnG)lG + g)lumpG, q 
lrw19)lmu,q 
:Jmu:Pnp, q 
uwmp)lmu, q 
5)1Gq, uq 
A 4.PmwupG, W 
D 4.PmwupG, W 
E tltitnwu)lG, uq 
l> UlW , U Ill Il 

hwuw WU b wa WU 

13,0 
16,0 
8,0 
5,7 
8,0 

6,0-7,5 
2,5 
50 

15000 
625 

20-60 

13,0 
16,0 
8,0 
5,7 
7,0 

5,0-6,5 
2,5 
50 

15000 
625 

20-60 
500 

UbpmGGbp)lfi A, D, E owpUJ.llllntJb- 4.Pmwu)lGGbpntJ. WUJ.whntJ.btmg pwg)l' 
wGhpwob2m t m2wqpmpJmG qwpoGht GwL. lJ.hpwpwctGmu B tuupp 4.Pmwu)lG
Gbp)l wnqwJmpJwG[!, pwG)l np qpwGg uwGptwpwGwlJ.wG u)lGpbqp awtJ.wtGb
PI! L. uwpunqwlJ.wG hwuwlJ.wpqmu qpwGg uwmiblltntpJntG[! wGpwtJ.wpwp bG: 
UJq 4.Pmwu)lGGbpG wGhpwcth2m bfi UJ.UlmqGbp)l Gnpuwt qwpqwguwG h ub
pmGGbp)l pwpop IJ.wpGwmtJ.mpJwG wUJ.whntJ.uwG hwuwp: '1)lmwu)lGGbpntl 
pwtJ.wpwp wUJ.whntJ.uwG qbuwmu hajlntpJwG bplJ.pnpq 2p2wGmu wnw2)1G 
hbpppG pwpopwGmu t tu)lctp h qwp)l npwlJ.[!, pGm qpwlJ.wG wqqhgmpJmG t m

GbGmu tunolJ.npGbp)l wnnq2mpJwG tJ.pw. 
- I W A 4.Pmwu)lG = 0,55 uqq nbm)lGnt = 0,55 uqq nbm)lG)ltUJ.WlUp.mpG = 

3,6 ulJ.q ~ - IJ.wpnm)lG, 
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- l UU D3 i.ttimwupU = 0,025 ul}q tunLhl}wi_gp.mu.'pbpnL = 0,025 ul}q tpqnl}wi_
gpmu.'pbpnl, 

- 1 uq E i.ttimwupG = 1 uq DL - 01 - mnqn.'pbppLwgbtnwm = 0,67 uq D - 01 - tnn
l}n.'pbpnt: 

Urumuwlt 78 
Ubpnztilibpft hwtfwp l ljq hwtfwljgl{wu ljbpnztf tfwljpn- L. t!ftljpnmwppbpft 

OUJlnfttfw[pwtiwljp (88 %lnp 61nzpft UJWpnztiwljnzp1wtfp) 

Swppbpf! .!.qpmf)JntG lwqmwgpw 
4w19pmu,q 7 8 
lmu.'pnp, q 5 6 
uwmppmu, q 2 2 
5puq,uq 50 50 
"11111Go, uq 8-10 8-10 
bpl}Wfl, Uq 80-90 80-90 
lfwCiqwCi, uq 20-25 20-25 
Bnq, uq 0,5-0,6 0,5-0,6 
UhtbG, uq 0,15-0,20 0,15-0,20 

Urumuwlt 79 
Ubpnztitibpft hwtfwp 1 ljq hwtfwljgl{wu ljbpnztf l/ftmwt!fttilibpft oUJmfttfw[ 

pwtiwljp (88 % lDP ti1nzpft UJWpnztiwljnzpJwtfp) 

.!,qpmpJWU 2P2WU{! 
~pmwupGGbpf! 1-12 zwpwp 12 zwpwflpg lwqmwgpw 

wtlhlll 
A i.ttimwupG, UU 4000 4000 8000 
D 3 i.ttimwupG, UU 500 500 1000 
E i.ttimwupCi, uq 20-60 20-60 20-60 
K i.ttimwupG, uq 0, l 0,1 0,1 
B1 i.ttimwupG, uq 1,7 1,7 1,7 
B2 i.ttimwupCi, uq 3,0 3,0 3,0 
B6 i.ttimwup.G, uq 1,5 1,5 1,5 
B12 i.ttimwup.G, ulJ.q 15 15 15 
upqnmpfiWf)flnt, uq 11 11 11 
<IlwCimntnbCiwpf)nt, uq 10 10 IO 

Pti.nflP.G, u4q 100 100 100 
IvnW.G, q 1,2 1,2 1.,2 
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11.2.2. Ubpntfifitp)l tttpwltpnttiI! ubpufiwqnpntupg wnw2 

Iunnl}npCibppCi ubpmGfibppg l}tnpblmg hbtnn tlhp2pfiGbpu 4-7 optlw I!G
pwg12mu 4P4Pfi ubnwgwfil}mf)JntG utbtn}2 t mfitfiwCi: liJil ctwuwGwq UJ.Whwfi-
2I! uCiCiqwCiJmflbpp Gqwmuwup qpbflb hwi.twuwp t hl111mpJwG tj_tp2P.fi tlimlmu 
qmfitlnq ubpmfiGbpp UJ.WhwCi2pfi: liJfi ubpmGGbpp. hwuwp, npnCi12 umGmm 
2112wumu l}npgphL bG wtltw 12wG 15 l}q qwGqtlwa, l}tpp pwCiw4n l}wpblll t 
wtlhlwgfihl uwhUwGtlwa Cinpuwfi qpbflb 50 % lwtlintl, pGm 4fiUJ.wump pbqu
CiwtlnpuwGn: UbpuGwtlnpmupg wnw2 wnwm l}bpwl}pmti{!, pwpopwgfiblntl 
tGbpqpwJp wutwhntli.twamf)JntUI}, hwGqbgCimu t tuflwCipl oi.twqwmuwG: 
UmCitnm 2p2wCimu l}bCiqwCip qwCiqtlwi'Jp wCiGzwG UWU{! 4npgpwa ubpmGGtpp. 
umn CiuwCi bplillljfl IB Cil}wmi.tmu: UbpuCiwtlnpmupg hbtnn ubpmGGbp{! l}bp{! 
UJ.bIDJ2 t umwfiwfi hl111ntflJWCi wnw2pCi 2p2wfip hwuwp fiwtuwmbutlwa lwipw-
12wCiwqCibpp uwhUwCifibpmu, pwCip np l}bCiqwCipCitpp qbpqtpwl}pmu{! l}wpnq t 
hwGqbgGhl uwqutpp up uwup nlCilwguwCiI! h pCip GtJ.wqtguwCin: 
l.ifltlw11w11wpp 2p2wCimu qtpwqpmuG ppUil}wfiwgi.tmu t CimJCi l}tpntJ., pCil -np 

hajmtflJWfi 2p2wumu: 

11.2.3. lThpntfifitp)l qtpwltpntUJ! hqpntpJWfi 2.P2Wfimu 

~1111 ubpmGGbppG mwwu bfi hwuwl}gqwi'J l}bp, np{! UJ.WpmGwqmu t 
hwmpq, wwwqwgwJpCi wptnwrwmpjwG pwipnCiCibp, ui.1.Jll.tnwqmgwJpG qbp
wmbuwl}Cibp, hwGpwJpG m i.ttimwup.CiwJpG hwtJ.b1ruuCitp h hwtiwUJ.wmwutuw
Cimu t uwhuwCitlwa UJ.WhwG2CitppG (wq. 80): ~wtnpl}wJP.fi l}bpp uba uwuruu 
UJ.Wpn1fiwqi.tmu t unm 11,5 % hmu uwmnbpCi, ~u4 Illqpfip UJ.WpmCiw4mvJmG{! 
zwm gwap t: lijq UJ.WUitlwnntl hwmp\.twjpCi pwI]_WIJPPl(ibpp(i wtJ.b1wgl\mU b(i 
upGflbUipq wupGwflfllllGbp, WJti fltllllU h IllqpCintl hwpumwgitwa nl Uta pwCiw

\.tlllflJWUp uwtup12uCibp qwu hwtlbtmtiCibp: 
~wuwlJ.gtlwa qbpp opwqwCi lwipwpwctpG{! hl111 ubpmGGtpp.Ci qwpblll t 

UIWl upwGtlwq: ~1111 ubpmGCibpp hwuwp Ciwtuwmhuitwa hwuwl}gtlwa l}bpmu 
Citpwnmu tu, wnw2pu hbpppG, 10-12,5 lTQ <l>t h upCil h 15 % hmu uwnmbpCi 
utwpmCiwqnq qbp: ~IlP ubpmCiCibpp qbpwpwctpGGbpmu gnphCip, mwpbqwGp, 
gnpbGwznpwJP. h bqputmwgnpbGP. hwtnpqCibp{! tCibpqpwJP. pwpop tummf)JWG 
hbmhwG12ntl {!Gtiqpqtlwa bu GtlwqwqmJCi pwCiwqmpjwilp: liJrp.1.Jllup qbpwpw
ctpCifibpp Ub2 qbpwl}WUUW t wtlbtwgCibt hUitnqwUJ.bU qwpm h l\wpuwqp. 
hwmpl}, npnCig ut2 l}w uM pwfiwl}mpjwtip pwqwGflWGJmp, p.u4 wup.Gw
flptlwJpG qwqufi outtnptiwt t ' l GWJWCT IllqpCip wCipwtlwpwp UJ.wpmGwqmpJw
Gn: ~wpuwqntl qbpwqptwu wCihpwctbzm t mzwrwmpJmG qwpoGht ittp2pCip.u 
npwqp.Ci: ~qp ubpmGCibppG lP qwpblll mwt uCiqbpntl itwpwqtlwa h upqnmnp-

upGGbp utwpmCiwqnq tlwpuwq: 
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Urumuwq 80 
fl~ hqf1 l.t hqf1 Ubpntfifib11]1fi tnPtlilil 

hwuwl19qwl>' qbp]l unmwi.J.np pw11wIUUlt}}JntGfi m ufifiqwplllpntpJntfiJ:! 

Pwqwl]lfl~ Cihp{! 
<.wuwqgt.!wo qhpfl hwuwp{! 

I II III IV v VI 

PwqwqpmpJmCiG {!Utn qwGqt.!wO-fl, % 

q.wpfl 54,0 40,0 50,0 41,0 58 60,0 
Y.wpuwq - - 10,0 - - -
5nphCi 20,0 - 5,0 - - 20,0 
Swphqwli - 20,0 - 20,0 20,0 -
::>np uqmp - 17,0 10,0 17,0 - -
5npbGfl pht.Ji - 10,0 - 10,0 10,0 12,0 
lumnwump 20,0 - 20,0 - - -
UnJwJfl 11muuiwump 30 8,0 3,0 8,0 7,0 5,0 
q.wph2pfl fuunpfl~Ghp - 2,0 - 2,0 2,0 -
<.wu11w1f1G hwtlhtmtilibp 3,0 3,0 2,0 2,0 3,0 3,0 

I qq hwilwlrnt.!wO- qhpfl uuG11wpwpmIJJntG{! (88 % Ou) 

<l>t, lf.2 11,3 11,2 11,9 11,3 11,9 11,5 
<.mu uipnmhflG, q 134 133 135 133 132 123 
lpajlCi, q 6,0 5,8 5,6 5,7 6,0 6,4 
lThIJflnGflli + gflumflli, q 4,4 4,2 4,5 4,2 4,3 4 ,3 
4:w1.9flmu, q 8,3 7,0 6,1 7,3 8,3 7,5 
lmu:t>np, q 5,7 5,5 5,3 5,1 6,0 6,7 
A 1ijnnwuf1G, hwq. UU 15 15 16 8 12 15 
E tlflmwu]lG, uq 45 45 40 30 45 45 

5npbfip pbl}1p l.t ~np uqmpp Uh2 qlll Uhcr pwCiwqntpjwUp pwqwCipwfijfitf}: 
11-pwGp mwtm 11huwmu wfihpwctbzm t ummqht qhpwpwctCimu wGl}1ntuwpp
fihtli wu}l.CiwppmCihpp hwpwphpwqgmpjntfi(!: 

bpb mGillbuntpjntGmu oqmwqnpcrt.j_mu t upwJCi ubl.J. mhuUlltJ:i hwUlllqg
qwcr qbp, wtqw WJG tqhmp t wnw2P.fi hhpppG hwilllltqlllmlllu}uwfibgtl}l. 
umfitnm ubpmGCibpp tqlllhwG2fibppfi: lllpnmbpfip wtJ.bl9nt4}l.g wnw2wgwo 
tlin}uwGw4wJpG tqpnghufibpp twptlwomf}Jntfi{l 1.J.wpnq t wCipllltlWplllp uph
pwmqmpJWCi tqwmO:wn IJ:lllnfilllt: ~wuwqgqwo qhpmu <I>t pwpop pwCiwqmp

Jwfi tqwmownnq hajlntpJwG zp2wfimu wfihpwcthzm t Cit{wqhgfiht qbpp awt.j_w-
11!, WJLWUJbU Uhpmfifibp(! 1.J.wpnq b(i OUipUJWqWtht (wq. 81): 
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llllJillUWq 81 
Ufihwmwqwfi tqwhqwbp]l hqf1 ubpmfifibJl]lfi tnJ1illll1 hwuwqgqwb" qb11]1 opw

qwfi ~wl!iwpwfiwlt!!. lt<l (1,5 lfQ <I>t l lJ.q-mu) 

Oqp 2bpuwumpO:wCiJ.! 
lpwmwppp Ubpmfifibpp qbfiqwfi]l qwfiqi.J.WOJ.!, 

wfiwuCiwzhfii;?ntU, 0c qq 
180 200 220 240 

~ajlntf}jntCitf 1-12 zwpwp 
20 1,9 2,0 2,2 2,3 
15 2,1 2,2 2,4 2,5 
10 2,3 2,5 2,7 2,8 
5 2,6 2,8 2,9 3,1 

~ajlntpjntGJ.!' 12 zwpwptig wtlbtJ:i 
20 2,2 2,4 2,5 2,7 
15 2,4 2,6 2,7 2,9 
10 2,7 . 2,9 3,0 3,2 
5 3,0 3,1 3,3 3,4 

Ubpmufibppfi upwJfi hwillllqgt{wo qhp mllltm qhuwmu qhfiqlllG}l.Ghpp 
uhtuwCijlqwlJ.wCi hwqhgmu mhqp w m(ib(imu ~CiWJWO Gpwfip !Pntl}l.G WUJW

hnqqmu hG ufiGqwGJmpbpnq: UJq qtuwmu tunqbpp un111 qwpllll. bCi GqwunJ.ht 
UlCihwfiqmnmpJWCi lizwCiCihp (lllfifitqlllillWq crwilhtnt zwpctmuCibp, 4_wCiqwqti 
ubmwqWLWJlbpp qomu): U111 UJWUl.OWilntl uhpmCiGhppG gwGltw!P t UlWL Up pp~ 
crqnm qwu tumn: Ub}uwCipqwqwG hwqhguwG wplljntfipmu tunqhpJ:! hwfiq(!u
mwGmu bCi, UJWhtqwGqmu t uwpun11wlJ.wCi mqm uhcr mwpnqmfiwlJ.mpJmfiJ.!, 
ftGm hfiwpwqnpmpJmCi t mwtJ:iu oCip.g hhum wpwq wi.J.htwgfihl qbpwpwctGp 
crw4.wll!: 

t>qnmp l.t tunmp oqmwqnpcrqnq pwCiwqmpJntCiJ.! ubO ~t, mumjl hwp4 ~4w 
tlinluht 4hpw}uwnGmpqfl. qwqilJ.!, puq hwuwqgqwa qbpp J.!Ciqhwfimp pwliw
qntpjntG[! 4wpb!P t G4_wqbgfiht unmwi.J.npwtqhu 10 %-ntl: liJq qhtqpmu oqnml! 
l.t }unmJ.! UJhilli;? t UiCibG pwpop npwqp: 

<!.qpmrJwCi uqqpfiwqwfi tlimtmil qhCiqwfipGhppfi qwphlli t mwl qwfiw~ 
4hp, mwpwmbuw4 qtuGw~p.g uiwmpwumqwa 4wu hqfl.uimwgnphCip pwpopn
pwq UptnU, qbpp Owq(iqb11 u qwpmn~fll: UUWU oLnq qWJlhlP t Wtqwhnqhl tfih- . 
pq}1wJ}1 [!CiqhwCimp UjillhwG2p Upfi~l.t 2/3-1}' WJfi UJillJUWGnq, np qbpwpwct(ip 
opqwCiwqtufi GJmphpp uwpuhtlimpJntfil! qwqup 60 % L. pwqwpwpp hqp uh
pmGCihpp UJ.WhWU2J.! hmU tqpntnbpCip, wCiipn}uwppCih!P wupCiwppmCibpp l.t WJl 
uCiCiqwfiJmpbpp Ciqwwuwup: U111UJliuti. lJ.hpwptudpGCihpp oqmwqnpauwCi qtui
pmu lJ.wtqwhntltl}l. fiwh umwunpuwwqppwJpG mIJ.m 111whwG2t!I111 hwqhg4_w
crm~JntGJ.!: 
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liwGw2 qtpwmtuwqGtppg wGhpwcttzm t oqmwqnpatt uwmqwz qwGw
m. pwGp np pwqwGpwGJntpp UJ.wpmCiwqmpJwCi w4_t1wguwGf! qntqf!Gpwg 
G4_wqmu t uGGqwCiJmptpp uwputtlllllPJntGI! L. 4_wmwGmu t tCitpqpwJp Jntpw
gmul!: liJqLY.Pup qwGwi qtp{! pw4_wpwpmu t tGtpqpwJp uiwhwG2p 2mp2 
60 % h qptph wupnq2mpjwup' UJ.PilUlbpGp UJ.whwCi21!: tGhpqpwjp UJ.WqwU{! 
4_hpwgGhtnt L. uwqpn- m uplJ.pnmwpphpp, pCi2UJ.hu Ciwh tlltmwupCiCitpp wuhpw
cttzm pwGwqmpJwG WUJ.whn4_uwG GUJ.wmwlJ.ntl pw4_wqwG t opwqwCi l wG
qwu qtpwqpht tl}lmwupCiwhwCipwJpG hwtlhtmuCihpntl (5-6%) hwpumwg4_wa 
l qq hwmpqw}uwnCimpqn4_: liwGw2 qwGq4_wamu pwqwGpwGJmpp pwpap 
uiwpmGwqntpJwCi qtuwmu wGhpwctt2m t mwt wtlttlt zwm }umwgpwa qhp: 

liwGw2 qhpp mptlIUJ. 2w$wpwGwq{! qw}u4_wa t }unmw}uwnCimpqp pm
uwpwGwqwG qwqupg, pmJutpp 4_hqtmwgpwJp $mtltg, qwGw2 qwGq4_wop 
npwqpg, }unqtpp mwppppg L. qtGqwGp qwCiq4_wapg: litpwlJ.puwG 2w$wpw
Ciw41! qwqumu t 8-15 qq pwpu qwCiw2, npCi wCihpwcttzmmpJwCi qhUJ.Pmu 
UJ.tmp t uwGpwgtllt: t;pt hCia4_wa qwGwm uGmu t IJ.lllJUlbpn4_, WUJ.lll zwm 
wpwq mwpwGmu t, L. }unqhpCi wJCi 4_wm tu mmmu: ::>p qwphtlt qhpwlJ.pht 
htwamqn4_, uwGwGt}untl, appwmm pnqqntl L. WJL }uw2wawqqw4_npCihpn4_, 
pwCip np qpwGg Jntrtl! pwgwuwpwp t wqqn1u utpmGCihpp w}unpctwqp L. 
hqpmpJwG 2p2wGmu uwqutpp qwpqwguwCi 4_pw: bph wJGmwutGwJCiptl hqp 
utpmGGtpp qhpwpwctGmu oqmwqnpa4_mu hG WJI}LYPUP uzwqwpmjutp, WUJ.W 
qpw opwqwG 2w$wpwGw4G wGhpwcthzm t IJ.powmht upG2L. 3-4 qq' 1 qt}up 
hwztlntl, L. qtpwqpttni hpqwp ctwuwGwq: 

UunwGf! hqp utpmGCihppCi qwpttlt t UJ.Whht pwpapnpwq pmuwawaqn4_ 
wpnmw4_wJphpmu: Cum pmuwawaqp 4_tpwop wpwqmpJwCi' JmpwpwCiDntP 
qtCiqwCimCi wGhpwcttzm t uwpqwqhmGp 600-1000 u 2 uwqhptu: lihpwpwctpG
Ghpp pwpap npwq WUJ.Whntlhtm L. qtGqwCipGtpp w}unpctwq{! UJ.WhUJ.wGttm -
hwuwp wpnmw4_wJphpf! UJ.bmp t pwctwGht wpnmw4_wGqwqGtpp: Upn
mwtlwJptpmu qmGtlhtm f!Gpwgpmu LY.PqlihGmwqmpq gtqtpp }unqhpp unm 
wnqw t wphwJpCi WJp4_wapGhp umwGwtm 4_mwGq{!: liJG qwG}uwpqtittm 
UUJ.Wmwqntl wCihpwcthzm t mGtCiwt mwqw4_wpGtp (awaqtp): DpUJ.tuqp 
wpnmw4_wJptpn1u utpmGGtpf! 2$nptCi hnq{!, qppwn4_mu tu ppoqwqCitp, puq 
hpt wpnmwtlwJphpmu }unqhpp uCiwtm mL.nqmpJntG{! opwqwG w qhpw
qwCigmu 2-3 ctwuf!, WUJ.W qpwCig wCihpwcthzmmpJmG w wnw2wumu: 

~unwG{! uGCiqwCijntphpp UJ.WhwG2p uha UUJU{! qwpttlt t WUJ.Whntlht 
mwpwmtuwq qwuwwg UJ.Wmpwum4_wa up1nup hwztlltG: SnhUwJpG utpmG
GhppG qtpwqpn1u tu upwJG upG2L. awqquwG uqpqpf! hGa4_wa qwCiw,l}lg 
UJ.Wmpwum4_wa pwpapnpwq uptnun4_, npmu 2np GJmpp uiwpmCiwqmpJntG{! 
UJ.bmp t tltGp 30 %-pg n2 UJ.wqwu, puq 2np UJmpmu pwqwCipwCiJmpp 
UJ.WpmCiwqntpJntU{!' 25 %-pg Ili w4_htlt: liwphtlt t Ciwh qtpwqpht owqGqhqp 
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$ptppg UJ.WUlpwum4_wa uptnun4_, pwjg WJG UJ.tUlp t tltCip uwpmp L. pwpapn
pwq, WJLWUJ.tu pwgwuwpwp qwGqpwqwnGw UJ.UlntqGhpp qwpqwguwG 4_pw L. 
qwpnq t wnw2wgGht tlltctmuutp: eum 4hpwpwctGmu 2np GJmpp UJ.
wpmGwqmpJwG' hqp uhpmuuhppG opw4wCi mwtltu tu 5-8 4q uptnu: fl-pw hw-
24.PG pw4_wpwp4_mu t UJ.PnmhpGp UJ.whwG2f!, pu4 tGtpqpwJp L. hwGpwJpG 
GJmphpp UJ.wlJ.wul! tpwg4_mu t }umwgpwa 4tpp wtlttwguwup (l ,0-1 ,5 4q' f!UUl 
uptnup npwqp): 

Unw2wpq4_mu t autnwJpG qtpwpwctpGGtpf! hwtlhttt 4wpmn.'.Pptntl L. 
ow4uqtqn4_, uwlJ.wJG qpwGp, p mwpptpmpJmG uptnup, 2tG WUJ.whn4_mu 4tG
qwGpGtpp UJ.WhwG21! uLY.Pmw4mgp G4wmuwup: liJq UUJ.wmwlJ.ntl qtpwqwut
tlt t oqmwqnpatt outwJp pwpap UJ.WpmGw4mpJwlip 4wpmn:Ppt (>16 %) 4wu 
tGhpqpWJntl hwpmum qhpp owqGqtq (> 15 % ::>"V ): litpwlJ.phtmg wnw2 wGhp
wcttzm t 6wqGqt111! ttlwGwt L. qmpwmht: f)..pwGn4_ utpmGGtpp 4hpw4pntul! 
opwqwG qwpttlt t hwugGht 12 4q: bpt oqmwqnpa4_mu t zwpwpp 6w4Gqhq, 
WUJ.W WJG mwtltu tG opwqwG l qt}upG 5-6 4q-pg n2 w4_ttlt: litpwpwctGmu 
4wpmn.'pptlt uta pwGw4mpJwG qtUJ.PmU wGhpwcttzm t hwztllt wnGti., np WJG 
2P UJ.Wpmuwqmu pw4_wpwp 2w$ntl tltqpG, uhppnupG L. gpmnpG, mump wG
hpwcthzm t w4_ttwgGtt WJil wupGwppmGtp{!: litpp ow4Gqtqn4_ L. qwpmn.'.PPL
n4_ qtpwlJ.pttltu hmu UJ.pnmhpGp UJ.WhwG21! pw4_wpwphtm hwuwp wGhpw
cttzm t 4tpwpwctGpu w4_htwgGtt 16-18 % hmu UJ.PnmtpCip L. tlltmwupGGhpp m 
hwGpwJpG GJmptpp pwpap UJ.WpmGw4mpJwUp 1,0-1,5 4q }umwgpwa qhp: 

<!.qpmpJwG 4_tp2mu wpqwGqp L. UJ.Ulqp utawGwtm htmL.wGpn4_ $np
pwGmu t uwpunqwqwG mqm mwpnqmpJntG{!: liJq uiwm6wnn4_ G4_wqtg4_mu 
t aw4_wtwJpG 4tpwmtuw4Gtpp pwGw4mpJntG{!: .QwGp np 4_tp2pGGtppu 
hwztlltG qwpnq tp pw4_wpwp4_ht uGGqwGjmptpp upwjG n2 uta UWUf!, mump 
}umwgpwa 4tpp pwGw4G wCihpwcthzm t w4_ttwgGht upG2L. 1,5-2,0 qq: t;pt 
utpmGGtp{! UJ.Wh4_mu hG }uupntl L. 24wG }umwgpwa 4hpp w4_mnuwm UWUlUJ
qwpwpuwG wGhwmw4wG pqtGmp.'pp4wmnpGhp, WUJ.w 4tpwqphtm ctwuw
Gwq qtGqwGpGtp{! uitmp t mtqw$n}u4_tG wnwuapG utGwuumpGhp, npUJ.tu
qp JmpwpwGDntPI! umwGw qtpp wGhpwcttzm pwGwqmpJntG{!: ~puGwqwG L. 
hwliw4g4_wa 4tpwmtuw4Ghpf! qwpttlt t mwt wnwGapG: 

11.2.4. UhpntCiGtpp Ciw}uWUJ.WUlpwuumtU{! aCi[lCi 

t>Gpg l zwpwp wnw2 utpmGGtppG mtqw$n}umu tG Ciw}uwUJ.tU UWpf!p-
4_wa L. w}umwhwG4_wa utGwuump: IunqwCing{! UJ.tmp t tltGp 2np, UJ.W2UlUJ.wG-
4_wa up2wGgp4 pwupGtppg, puq oqp 2tpuwumpowGf!, wnwGg gwupwpp UJ.W
h4_wapp qtUJ.PmU, 20°C: t;ph }unqwungmu w4_ttlt gmpm tltGp, WUJ.w gwupwpp 
pwgw4wJmpJwG qtUJ.PmU Ltwpnq tG wnw2wGwt wpqwGqp, 4pap pnppnpmu
Gtp, pG2UJ.tu Gwh uwumpm, utmppm, wqw1wLtmpw (U1ru): UbGwuump mt-
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11wl{lnJuhtmg wnw2 uhpmupu twtl tn11wgumu hu lt mh11wl{lntuhtmg l-2 op 
t.iwu aupg 4 op wnw2 4wtnwpmu 1.4wpmwajlp 6p6qwpwl{lmu: <!.w4wnw4 
flhu.wmu w11mnmqwb 4pap uJ12ngnt.l tun64npuhp[! 4t.lwpw4t.lhCi 6p6t.lwJpCi hp
tj_wCiqmpJmCiuhpnq, lJ.Ci,11! qpwCig umn 4J12hgCij1 qwCiqtj_waj1 i;iwzw6{!: 

UhpmCiuhpj1G aGwpwCi tnhflwl{lnluhtmg hhtnn l{lntutlmu t 4hpw4pmU[!: 
bph hllJ1mpJwCi {!Gpwgpmu uhpmGJ1 4tpwpwctGmu oquiwqnpomu hCi awt.lw
twJpCi 4hpwmhuw4Cihp, w1.4w hpqphGJ14 Gl1wuiwnnu'iGhpnt.l wuhpwcth2m t 
auwpwCimu hpwctwpt.lht qpwugpg: liJTJ 1.4whj1g 4tpw4pmurr l{wmwpqmu t 

upwJCi uuiGmm uhpmGCihpp hwuwfi Ciwjuwtnhuqwb tuuiwgpwa l{hpnq: l5Cij1G 

Gwtuw1.4wuipwumt.lhtm [!Cipwgpmu uhpmup opqwupqumu l{mpm4 tuwtutn

t.lmu t wajlpGhpp l}Wmwp4t.lhtm mGw4mpJntUJ!, flurn wnw2wgCimu t l}lnp4w-
1.4mpJmCi, aCip oqoqmu L. UUU: vuwu hpltntJpCihpJ! 4wGJuhtm G1.4wmwt.intl 4h
pwpwctupu . wtlhtwgqmu t 0,5- l ,O l{q gnphCip phl{l t.iwu l{tnwqwuip pni:u1.4wt
Jmp, npnCip pmtwgun11 wql}hgmpJmCi hG mGhGmu: UajlpGhpJ! 4wphtl1 t l}W
tnwp4htJnL[1wpU1Cil.Jmp 4tpU14puU1G dU1uwuw4 l{hppu 1 6wzj1 qqwt qtwmphp

JWG (NaS04 · 10 H20) 4wu l}Wll[! (MgS04 · 7H20) w11hp wt.lhtlllgCihtnt.l: U}l 
zwpi;i UIGtnhumpJmGCihp aCi)lg wnw2 uhpmuGhpJ1 opw4wG l{hplllpwdJ1GJ! 2 wG

qwu 4pnwmmu hu, J1Cim mwttiu t J'lPw4wG wp1umup : liJu flhu.wmu 4tpmu w
nw2wgwa tCihpqpwjp 1.4w4wu[! tpwgt.jmu t 200-400 q luW11IlflW2Wl2WPJ1 Up2n
gml: Uwl{WJU 2P l{wphtl1 wupn112mpjwup J!Gr}llwtnht 4hpw4rmtuJ!, pwup np n,1 
up2m t hGwpwtj_np 62qppm npn2ht aGp ctwu4hm[!, lt 4wpnq t wnw2wuwt 
uuul}wpwp UJntphpJ1 1.4w4wu, pCi,1[! pwgwuwpwp 4tuGijpW!}wnuw fuJ1dJ1 qn
JW9UlllU tj_pw: bpphuu uhpmuuhp[! aGJ1G Ciwjunprinq t.lhp2J1G ophpj1Ci 4hpG wu
pnq2mpJwup ,1hu nttnmu: uuwG qhu.whpmu wGhpwdhzm t 4hpwuwGGhp[! l{w
CinGwtj_np uwppht uGwgnpl}Ghppg, )1Ci,11.4hu Ciwlt hhmlthL np1.4huqj1 uhpmGGhp)l 
untn u)lzm pwpu 2mp tl1GJ1: bph uhCiLUuumpmu ,14w wt.j_mnjuung, w1.4w tnh
qwqpmu h(i 2pnt.l L9t.lwa mw2m: 

iJupg 1 op wnw2 jun64npuhpj1 l{wgwmtrm mwpwgtl_mu t , np1.4huqj1 tpw
gmgp,1 2tpumpjwG hwztl)lCi (itj_wqhgtl)l unpwop(i }un6l{npCihpll .. Ulllll,lhtm 
tl_mwuqrr: Upl}wpwgtl_wa t J1G:j>pllll{wpupp twu1.4bpp l{wu 2tplimpJU1G lllJl w11P
JmpGhpJ1 tpwgmgJ12 mhqlllijpntUI!, npnGp oqtnwqnpot.jmu hG aCip ctwuwGw4: 
'1-w wpwqwgumu t }un64npuhpj1 ,1npwgmUJ!, utj_wqhgCimu tuhpq)lwJp 4npmu
U1J! lt pwpopwgGmu aCitlhtm 1.4whj1Ci wupllltj_wpwp 4hCil}tuCiJ1 qwGqtl_wa lt Gtj_w
qwqmJG tGhpqhtnJ14 1.4w2wp mCihgnq jun6l{npGhp)l 4hG!}wCip uGwtm hwtl_w
Gw4wGmpJntG[!: 

iJCi)l Gwtuw1.4wmpwutnuwG up2ngwnmuGhpJ!. 
- uhpmGGhppG 6j16tl_wpwlJlht aGwpwG mhqwl}lntuhtmg 1-2 op Wlllll2 4lllU 

u1.4U1utj_nq aGpg wnGqwqG 4 op wnw2, 
- aCiU1pwG mhqwl}lnJutimg U1nw2 uhpmGJ1G tnqwgGht h pmdht pnu[! 
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(wGhpwcth2tnmpJwG 11tu.wmu), 
- oGpg 4-7 op wnw2 mhqwl}lnJuht aGwpwG, 

- l{hG!}wCi)1CihpJ1G l{hpwl{pht umGuim uhpmGGhpp hwuwp Gwtuwuibut.j_wa 
lJ.hpU1pwctunt.j_, 

- fun6lJ.npGhpJ1 hwuwp Gwjuwmhutj_wa umwGg gwupwpp uhGwuumpGh
PI! mwpwgGht u)1G,1h 20°C, 

- oupg 1 op U1nw2 500-1000 q hwlillllJ.gt.j_wo lJ.hp[! l}lntuwppGht gnphup ph
l}lnt.j_ h JntpwpwG2Jmp lJ.hpwlJ.puwu ctwuwGwl{ uhpmGpG tnwt 1 6w2)1 
ql}wt qtwmphpJlllG 4wu qwnl! wq, 

- oGpg uhlt op wnw2 fun64npCihpJ1 l{wgwuihq[! mwpwgGhL 

- uhpmGGhpJ1 0Gf1 ctwuwGwlt mhqWijpht 2tpumpJWG tpwgmgp,1 WllPJntp: 

11.2.5. UhJ1DtGGbpp 4hpw4J1Dt1I[! umGmm zp2wGmu 

liU1pCiU1pum1qpmpJlllu ut.iutlhtm 1.4whj1g 4uipm4 wtlhtwCimu t uhpmGGhpp 
1.4whwG21! uGGqwGJmphpp Gl{wmuwup: Lwl{uiwgpwJp [!Gpwgpmli llPWGg 4t
pw4pmu[!, np1.4hu l{wunG, 4wtnwptj_mu t upwJG lutnwgpwo 4hpntl_: liwphtti t 
Ciwh mwt bwtlwtwJpG 4hpwtnhuwlJ.Ghp, uw4wJG uwhUwGllll}lwlt pwGw4mp
JWUp, pU1Gp np flJlwGp zwm qtu.wtpmu ,1tG w1.4U1hntl_mu utpmuGhpp tGhp
qpwJp UJwhwG21! lt 2mm hG l}l,1wumu: Spt.j_nq lJ.hpJ1 pwCiwltI! lJ.U1tut.lwa t IlJllll
Cimu tGhpqplllJP UJlllpmCiwlJ.mpJmCipg, uhpmCiGhpp lJ.wpCiwmtl_mpJmCi)lg, l{wpp 

pwqwllJlmpJmGpg h pCimu hqwa tunolJ.npCihpJ1 ptl)lg: iJCi)lG hw2nrrin11 wnw2J1G 
2wpwpt.j_w t.lhp2mu lJ.hpp ,1wl}lwpwGwlJ.rr hwugtj_mu t wnwtlhtwqnlJG)l: lihpp 
uuwgnpqGhpCi wGhpwctt2m t lJ.hpwuwCiGhppg l{wGnCiwtl_np hhnwgGht: Umln
pwpwp aupg 1 zwpwp wug uhpmGGhpG mmmu hG tnptl_wo wupnq2 l{hpJ!: 
litlhl9ntlJ.wJJ1Ci qwCiq1.Jrnom.j_ l{tG11wuj1CihpJ1Ci punpnz t aupg hhtnn wtunpdwlJ.)1 
qwCiqwq tl_hpwlJ.wCiqumurr h qwm nnnhll! CimJGpul{ Llll4mwgpwJp 4tuhpj1Ci: 
UJ11UJ!mpp tw4mwgpwJp rrupwgpmu l{npgumu tu 4tG11wCiJ1 qwuqqwap qqwtti 
uwu[!, wpf\JmGpmu m2wumu t uhnwgwu4m13JmCirr: Uuhpwcth2m t hhmhht, 
np1.4huqj1 uhpmuuhpJ! UtnCitnm 2P2WUlllU ,1l{npguhG 15 ltq-pg wtlhtti qwGqt.lwo: 

Umuumt uhpmGCihpp hwuwp l{hpwtuwnCimpqCihpJ! (hwuwlJ.gt.j_wa lJ.hp) 
wnw2)1Ci hhppj1Ci 1.4wuipwummu h(i gnphCip, mwphl{wCip, hqJ1l4mwgnphuj1 h 
gnphuw2npwJp hwtnJ1lJ.GhpJ1g, purn 1.4wJuwGwqnpqwo t 1wwugmu tuhpqJ1wJ)l 
pwpop 1.4wpmCiwlJ.mpJwtlp: bph l{hpwfuwnGmp11J1 qwuqqwap 20 %-pg wt.j_h
LtiG l{wqumu tu mwphlJ.wCi[! t.iwu gnphuw2npwu, w1.4w tlJlwGp UJhtnp t l{hpw
pwctGmu tl1Gh(i l}hnhu h11J1ntf3JWG 2P2WGmu: liJtWUlhu uhpmGGhp[! qctqwpmp
JWUp 4I!LifllltGh(i Ciuw(i 4hflJ!, 11wGJ1 np 2tu qwpdtlht UhO 11wGUlljntpjwUp mw
phljw(i 4wu gnphuw2npw mmhtmCi, npnup, J1 qhUl, l.4WpmCiw4mu tu T)mnrr 
CiJmpbp: U}lwctwuwuw4 lJ.hpwjuwnGmprintu mwphl{wGp h gnphCiwznpwJJ1 
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pwctpJil! 4wpbtli t wt.l_htwgliht upu2L. 50 %: Ubpmuubpp(i pWflWlipwlijntpnt.1_ w
U}Whnt.l_btnt hWUWp 4hpwtuwnumpajl(i wt.l_btW9UlllU b(i upu2L. 30 % qwpp L. 15 
% t.l_wpuw4: 4bpwtuwnuntpI}ntU I}PWlig wt.l_btli pwpop U}Wpntliw4ntpJWU l}bll.}
,pmu wlihliwp t WU}whnt.l_ht <Dt-p ,pwfiw41!, npn U}bm,p t 4wqup 13 lJ.52f4q: flp
U}bu pw11wfipwlijntpp WflPJlllP 4wphtli t oqmwqnpO-ht gnpblip pbtjl (qwfiqt.l_w-
0-p upu2L. 10 % 2wtj1nt.I_): lillP,plibpp linpuwt 40-4nqmuw4mpJwli hwuwp 
umfimm ubpmlifibpp 4hpwpwctlip ~np Gjntpmu pw11wupwliJntp(! U}bm,p t tlilip 
3 %-pg "l U}w4wu: 

<.wgwqqp hwtnp4wJpli 4bpwmbuw4utpp m www11wgwJpfi wpmwqpmp
Jlllfi pwtjlnfifibpp oqmwqnpantUI! 2P WU}whnt.l_mu utnfitnm ubpmlilibpp U}W
hwfi21! hmu U}Pntnbp(ip L. wfiqmtuwppfihtli wupfiwppmfibpp a4wmuwup: liJI}
UlP-uP. 4hpmu uwtu 2wm 12P2 t tliqplif!, WJfi l}buwmu, bpp UJlllU wupliwppmlib
pp U}wpmfiw4mpJntlil! unm t uwhuwfit.l_wO- 2wtj1pli, pli2G wlihpwctt2m t hw2t.lP 
wnlibt uUlP-mw4mgwJpli 4hpp (!fimpmpJwli ctwuwuw4: 4hpwtuwnfintpf}Gbpli 
I!llll1 UUlPtnW4ntgp L. wupuwppmubpp hwt.l_wuwpw42nbtnt hwuwp tWt.l_WqntJU 
up2ng bu UnJWJP J2lllUU}WUillPU Ill 64wli WUlllPI!= 4bpp pw4tWJP L. ntnnp hw
mP.41! 2liwjwO- U}Wpmuw4mu bu pw4w4wlipfi 2wm tliqpli, uw4wJli hmu U}Pn
tnbliplip L. 0-0-ntUp U}Wpntuw4nq WUpuwppm(ibpp hwubUWtnwpwp Il2 Uta pw
liw4ntpJWfi U}Wmliwnntl 2tG 4wpnq oqmwqnpO-tJ.ht tunqbppli mptJ.nq 4hpw
tuwnlimprµuu npll.}bu hpuliwltwG uUlP-mw4mgwJpli hwt.l_htmu: lmUlP-lip hwmp-
41! U}Wpmuw4mu t wtJ.htli 2wm uUlP-mw4mg, pwli 4hpp pw4twli L. ntnn(!, uw-
4wJG qwn(! fiJmpbpp pwpop U}WpmGw4mpJwli hbmL.wfipntl rww pwliw4mp
Jntfi(! 4tpwtuwnlimpqnuI 2lllhmp t qbpwqwligp qwuq4wap 10 % , WJLWUibu 
4hfiqw(ip(ihpl! WJU t.l_wm 4mmbli: Utnfimm ubpm(i(ibpp 4bpwpwctfimu 4wpmn
'.i>Pll! L.u 4wpnq t tlifiht uUlP-mw4mgp WflPJntp, uw4wJG WJU l}huwmu wlihpw
ctt2m t t.l_bpwhu4bt 4hpwtuwnfintpfllllU Ubppn(ip(ip L. gputnpup U}WpntuW4ntp
JlllU(!: lJunu4pwjpli WLJntpp hmu U}Plltnbpli[! U}Wpmuw4mu t 2Wlil llUlPlllW-
4mg L. 5-5,5 % tliqpfi, uw4WJfi l}W pwt.l_wpwp 2t hwgwqqp u2w4wpmJubpp hw
uip4pg 4wqutJ.wa 4tpwtuwnfimpqn1u uUlP-uiw4mgp L. tfihpqpwJp Clnpuwt hw
pwphpw4gmpJwli hwulihtm hwuwp: 

Umfimm 2p2wumu 4hpp opw4wa 2wtj1wpwllw4u uiptJ.mu t hp4Gt.l_wq, 
npll.}buqp Gt.l_wqbgt.l_P twptJ.wampJntli(! tJ1ntuwGw4wJpli U}Pngbufibpmu: Pfimu 
upfi2L. 6 tunn4np mlihgn11 ubpmlilibppfi mwwu bfi wnlit.l_wq(i 3,5 4q 4bp ( 13 lJ.52 
<Dt/4q): UJq pwliw41! qbpwqwlightm qbll.}12nuI Jmpwpwfiljntp tunn4npp hw2-
tJ.nt.l 2wtJ1w,pwfiw4u wtJ.htwg4mu t 0,4-0,5 4q-ml (wq. 82, 83): 
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liqjmuwlt 82 
Umfiuuu ubpmfifibpp U}Whwfi2[! hwuwtigtJ.wb lthpp filtwmuwup, ltq/op 

1 4q hwuw4gt.1_wa 4tpmu <Dt-p 
Ivn64nplibpp FPtll! UIWpmliw4ntFJntfil!, lT.52 

13,0 13,5 14,0 
6 3,5 3,4 3,3 
8 4,5 4,3 4,2 
10 5,4 5,2 5,0 
12 6,3 6, 1 5,9 

liqjmuwti 83 
Umfimnt uhpmfifihppfi mptlnq hwtiwltgtJ.wb lthpp unmwtJ.np pwqwqpntflJntfifi 

m ufifiqwpwpmpJDLU(! 

Pwqwqpp2lihpl! 
<.wuw4gt.1_wa 4hpp hwuwpl! 

I II III IV v VI 

gwriwqpmpJmlili f!um qwliqt.l_wap, % 
-!.wgwhwmP.4 30,0 20,0 20,0 20,0 33,0 50,0 
c+wpp 34,0 32,0 30,0 20,0 35,0 19,0 
5npbGwznpw - 12,0 12,0 - - -
Swph4wG 19,0 - - - - -
bqpll.}tnwgnpb!l (hwmp4) - - - 30,0 - -
5nphfip flhtjl - 5,0 5,0 - - -
UnJWJP pntUUIWLJntp, NT - 22,0 20,0 20,0 22,0 23,0 
UnJWJP I!IlllllllWLJntp, HP 11,0 - - - - -

:;,)4wG wump 3,0 - - - - -
UnJWJpJntil. - 6,0 8,0 5,0 5,0 -

c+wpb2pp tuunpp2Gbp - - 2,0 2,0 2,0 -

-!.wfipwjpli hwtlhtmtilibp 3,0 3,0 3,0 3,0 3,0 3,0 
1 4q hwuw4gtJ.wO- 4hpp uliliqwpwpmpJmliu (88 % '.)Li) 

<Dt, lJ.52 12,9 13,8 14,2 14,0 13,7 14,0 
-!,mu U}Pntnbpli, q 163 178 175 170 179 181 
lpqp(i 8,3 8,9 9,8 9,6 9,l 9,0 
Ubppn!lp!l + gpuuip!l, q 5,7 5,7 5,8 5,8 5,8 5,9 
4w19p.mu, q 9,1 7,6 7,7 7,6 7,6 7,6 
.'.bnu'.pnp, q 6,5 7, 1 6,5 5,9 6,7 6,6 
A t.l_Pmwupli, hwq. lTlJ 18 24 15 15 24 24 
E J.Uimwupli, uq 45 60 45 45 60 60 
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bpt ]un6qnpCibppCi utpmCipg lJ.tnpmu tu 3-4 2wpwpwlJ.wu hwuwlJ.mu, 
WtqW utpmuubp[!, [!UI}hmtq upuzL WJ'1 tqWh(!, lJ.bp[! umwumu tu IPP4 
aw4_wtn4_, /luzu wtqwhn!lmu t wCihpwctt2m pwuwqmpJWUp lJ.wpuwpmwqpm
pJmCi: bpt wuhpwdt2mmpJmU t wnw2wumu tnwt uta pwuwtimpJwUp titp, 
wlllw mmtwmpJmU[! pwphtwilhtm hwuwp wnw2wp44mu t WJU pp2tt 
gnqwplJ.]lzp oqumpJwup, np[! mbqwqp4mu t ubpmCip 4tpwmw2mp 4tpLmu: 

<!.wuwqg4_wa lJ.bpp ut2 5-10 % lJ.hpwJpu 6wplll w4htwgubtn4' lJ.wphLli t 
pwpapwgCiht qm]uwuwlJ.wJpCi tCitpqpwJp ]ummpJnt!.i[!' up!.izL 14 lfQ L w4t1.ll 
I lJ.q hw24n4: '1-w p!.imu 2wm ]un6lJ.nputp mCitgnq utpm!.i!.ihpfl hwuwp 
lJ.wlllwhntlP. pwpop lJ.wpuwjp!.i uptpwm4mpJmU, pum hwmlJ.wlllhu qwpLnp t 
twlJ.mwgpwJp wnw2J1u 2wpwpmu, tpp lJ.h!.iqw!.ipu qtnLu qct4wpmpJWUp t 
mmmu lJ.hp[!: tiwptqwJp!.i hwilhtmuubp[! !.itqwummu tu lJ.wpp ut2 Jnul]1 tq
wpmuwlJ.mpJwCi L tGbpqpwJp w!lbtwguwG[!, J.lum qpwlJ.wu t w!.iqpwqwnCimu 
<)(i4_htm ctwUw(iwq gwap qhuqwup qw!.iq4wa m(itgnq (1,2 lJ.q-pg lllWlJ.wu) 
]un6lJ.nplitpp tituum!.iwlJ.mpJw!.i 4_pw: liJq qbuipmu tutpqpwJp L ll!Pntnbpup 
hwpwptpwlJ.gmf)JillUf! tqwhtqwuhtm hwuwp wuhpwctt2m t ljhpfl ut2 
wilhtwgCiht uipnmhflup uiwpmuwlJ.mpJmCi[!: 

lvnt'.ilJ.npGhpp(i ubpmuuhppg lJ.mphtmg 2- 3 op wnw2 4tp2flliutppu 
lJ.wp!.iww!lmpJntU[! u4wqtg!.ibtm CitqwmwlJ.nil lJ.hp]l opwlJ.wu zwlf!wpwuwlJ.I! 
hwugumu b(i u]1Cizh 2,5-3 lJ.q: lvnl'.ilJ.npCitp]lu htnwgCihtmg hhmn utpmCiCihppu 
wtqwlf!n]umu tCi ubpuCiw4npuwli utCiwuumpCitp, npmtq qpwup mnw!.imu tu 
hqp utpmCiCitpp hwuwp Ciw]uwmtu4wa zwt.flwpwCiwlJ.Cibpn4 lJ.hp: PbquCiw
!lnpuw(i (!UfllltCiwlJ. 04wp2]12litpp pwCiwlJ.Ci w4_htwgCibtm uuiwmwlJ.nil twlJ.mw
gpwJp [!Cipwgpmu ]upum hJmaitwa lJ.hCiqwCipCibpflu upuzL utpuuw4npmt.l[! 
lJ.hpwlJ.pmu hCi w!lhtwg!lwa 2wt.flwpwuwlJ.uhpn4 (opwlJ.wu upCizL 4 lJ.q): 

lvn61jnpubpp w6tguw(i 2WhOLf)WpbpmpJmG(i twtqhu ljw)u!lwa t ubpm(ip 
uptpwm!lmf)Jmupg h htnwg4wa ]un6lJ.npubpp pwuwljpg : Quq npmu, utpm
upg lJ.mpbtm tCipwlJ.w ]un6lJ.npubpp lJ.huqwG]l qwuq4wag npnzmu b(i ' hwz4]1 
wnCibtn4_ 0-Ciqhtm uiwh]1Ci qpwug qwCiqqwO(!, utpmG]l lJ.wpCiwmLlntpJillU[! L. 
]un61jnputp]1G mptJ.wa lJ.hpp pwGwljJ!: lvn6lJ.npCibp]1 ljtuum!.iwljmpJillUJ! L 
hbmwqw qwpqwgmt.lJ! lJ.w]u!lwa t a!.iilbtm tqwh]1Ci qpwGg qw!.iqtJ.wa]lg (wq. 
84): 
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Urumuwq 84 
\,npwlrpfi ]unoqnpfitp]l qwfiq4wc}]1 wq:qtgmf}Jntfil! 

wfiqnuHibpp Lt qwpqwgtiwfi t{pw 
lJli2flu opwlJ.wCi 12w2wl'.i[!, q 

'Unpwaup UCilJ.muf!, au pg upa21.i 28 28 opwlJ.wu pmuwu 
qwuq4wa[!, lJ.q % opwlJ.wCi hwuwlJ.]lg ctwuw-

hwuwlJ.I! u]luzh pumLU[! uw4 
0,8-pg gwap 70 140 360 -

0,8-1,0 45 150 360 615 
1,0-1,2 25 175 385 625 
1,2-1,4 15 195 410 665 
1,4-1 ,6 10 220 420 700 
1,6-1,8 7 240 430 700 

. 1,8-2,0 7 265 450 -

Iun64nputp]1 hw2n11 w6tguwu hwuwp huwpw4nppu zwt.P 2mm tqhmp t 
ulJ.uht ]u]1ctn4 4tpw4pmti(! (wq. 85): lvpct[!, lJ.wfJp hwutuww, 111wpmuwlJ.mu t 
3 wCiqwu 2wm uuitimwlJ.mg, mptuu zwm bu h ]lumuwqtnpnqpuutpn (hwlJ.w
uwpupuuhpf!), npnup uiw2mtqwumu tCi AwpwlJ.]lg uw]u h wnw2 ]un6lJ.npCitpp 
2u2wnwlJ.wu L uwpunqwlJ.wu mqputp{!: <!.qpmpJwu [!Upwgpmu wuhuwp t hw
lJ.wuwpu]1uutp]1 wCiup2wlJ.wu wugmti[! tqtnqp ut2, mum]l ]un61jnpCihp[! au4mu 
tu wnwCig hMwuqntpJmuCitpp hwurit111 ]1umu]1mtm]1: lvn61jnp]1' hMwurµup
JmCiuhp]l hwpmgp2Gtp]1G qpuwljwJnq pumGwJ]lu hwuwljwpqfl qwpqwguwu 
hwuwp wCihpwcttzm t 5-6 zwpwp: 

Urumuwlj 85 
Uhpmfi]l Iu]1ct]1 pwqw:qpntpJwli qunpn}umpJntCiI! c}Cipg hbum, % 

5mgwuJ12 !.ihp[! 
IJ!.i]lg htmn wugwa ctwuw!.iwlj[!, ctwu lvnq]l 

a]lu 3 6 12 24 lJ.wp 
liwpCiwJillll 7,2 7,3 7,8 7,2 8,7 7 ,') 
U uiPmw ljmg 18,9 17,5 15,2 9,2 7,3 5,6 
liwpuw2wpwp 2,5 2,7 2,9 3,4 3,9 5 

Jupctmu pumuwqtnpnq_fluGtp]l 12wCiwlJ.mpJntU(! 2wm wpwq u4wqmu t , 
mum]l wGhpwctt2m t WJU )un6lJ.npGtp]1u mwt nppwG huwpw4np t 2mm: 
r5u[lg htmn wnw2]1u ctwuhpp(i unpwcr]1GCihp]1 uwpunqwljwCi hwuwlJ.wpqg q
tnhu wupnq2mpJWUp W lJ.wmwpmu /lP ~mulJ.g/lwu , L_ Ju/lct]l /lt'imuwqtnpm1.l1Ci
utpg pwpwlj wqpplilJ]lu pwctumu tqwtnhp/1 ti/12nil wuu]12w111tu wugumu tu 
wpJwfi ut2' qpwCin4 pu4 umbqahtnil uiwuupq pumfipmtm hMwfirµnpJmfifitpp 
hwCiqhtq: Pwgp WJfl, ]un61jnputpp ljnqupg }upct]l ilwq oqmwqnpamug Citqwu
wmu t utpmuutpp gu4tppp wpwq wu2wmuwu]!: IJ(ipg htmn wnw2pu tptp 
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ctwuqw {!Cipwgpmu pwpwq wajlpwjpCi pwctCip UjWtnhpfl u)12ntl WPJWCi ub2 
Cibppwl.}lwfigmu bfi 2 wfiqwu UJ.Wqwu pwfiwqmpJwUp pumfiwq1npmtlififibp: 

<!,ajlmpJwCi bpqpnpq zp2wfimu oqmwqnpoqnq qbpmu wCihpwctbzm pn1np 
ufiCiqwGjntpbpfl pwqwpwp pwCiwqntpjwCi qbUJ.PntU ubpmCiCibpfl tuflctp hwfipw

JflCi h tlflmwuflCiwjpCi qwqU[! wwfl t [!CiqCimu pwqUwqwCintpjwllp: unpwoflCi 
tunllqnpCibpfl hwuwp ubo CizwCiwqmpJmCi mCifl tuflcJmu h qwpmu A tlflmwu)lCi)l 
UJ.WpmCiwqmpJillU[!, pwCifl np WJU UUJ.WUU1IllU t zCi~wnwqwCi h uwpunqwqw(i 
majlCibpfl inpowpwqwCipfl wpwq qwpqwguwCi[!: UbpmCiCibpfl tuflcJmu h qw

pmu bpqwp]l UJ.wpmCiwqmpJntfiI! gwop t, fluq tuntiqnpp opqwCipqunu1 WJil 
mwppfl UJ.wzwpCibp[!' wGGzwu: liJq t UJ.WtnllwnJ:!, np 4.Jwfipp wnw2f1Ci opbpflG 
tunnqnpfibpfl Cinpuw1 qwpqwguwCi hwuwp bpqwpfl pwCiwqmpJmCifi wqCihwJ
mnpbCi wCipwqwpwp t: 

lu)lcJ)l qwq oqmwqnpomU{! WUJ.Whnqmu t n~ llflwJCi pumCiwq1npmtliCiCib

pfl, WJl Ciwh wCihpwdbzm tCibpqflwJ)l Gbppwl.}lwCigmuI! opqwCi)lqu: GCitlhtm 
UJ.whflCi 4_hp2)1Ci)lu UJ.wzwpCibpCi wGCizwCi hfi, mum)l tu)lcJnq qhpwqpmuI! oqoqb
tm qhUJ.PntU, hwm4wUJ.bU hpb wfiwuCiw2hCipmu oq]l 2hpuwumptiwfil} pwqw

pwp ~t, tunnqnpCibpCi )1 4.f16w4)1 ~bCi )lCipCimpmJCi ooht ubpmCiCibp]lCi: uuwCi 
UJ.WJUWCiCibpmU tun6qnpCibp)l Untn qpuhnp4_mu t wfipwl[wpwp zwpctnqwqwfi 

wqm)ltlmpJmCi h Ciqwmqmu bu tCihpq]lwJfl pwp6p qnpmumCibp: <!,wuwUJ.w
mwu}uwCi uf12ngfibp ~6bnfiwpqh1m qhUJ.PmU }un64npCibp£! uwmqmu bCi: 

Oqmwqnpoqnq qhpJ:! 6h11Ptlmu t }untiqnpfl opqwfi]lqu]l -l>hpO:bCimCihp)l oq
CintpJwllp : lun6ljnpCibp)1 O:wpunqwqwCi hwuwqw(lq{! hwp'uwpqwo t qwpCiw

J)lCi qbp UlUpUbtntfi: UW}u uqumU b(i qnpobt qwpfiwzwpwp, qwpCiWJillll h 
qwpCiwJ)lfi UJ.Pntnb)lCi 6h11Pn11 -l>hpubCimfihp[!, )luq pmuwqwfi owqmu mCibgnq 

opqwfiwqwfi CiJmpbp ( ou1w, zwpwp L. UJ.Pntnh)lCiCibp) 6b11Pn11 -l>hpubfimfibp)l 
wpmwqpmul! Cinpwo)lCi }unoqnp.Cibp)l unm zwm gwop t: 'l-w uquqmu t WJfi 
UJ.Wh)lg, bpp p.m6qnpfibp)l Uwpunqwqwfi hwuwqwpq t Unttnp qnpbmU pntUW

qwfi qbp: luntiqnpCibp]l ILJwCip)l wnw2]1fi opbp)lCi u)lhfimJCi -l>bpuhCitnCibpJ:! pw
qwqwCi]lCi iwtl qwpnq b(i 6b11PhL h qwpCiwJmq, h pmuwljwCi 6wpUJ.bp: 

11.3.1. 4:wpCiwqbp fun64npCibp)l UJ.WhWCi21! tCibpqpwJp 
L. uCiCiqwCiJntpbpp Ciqwmuwup 

U6nq tunqbp)l hwuwp tCihpq)lwJ)l h uCiCiqwGJmpbp]l I!CiqhwCimp UJ.W
hwfi2l! pwqwqwCiflCi pwpq t pwcJwCibt qhCiuWUJ.WhUJ.wCiuwCi Lt qbCiqwCi)l 
qwCiq4_wap. pwzwtifl hwuwp wCihpwdbzm pwCiwqmpJmCiCibp)l, pwCi)l np pw

zw6)1 qwquCi WU{!fiqhwm t)lnl.}lntu4_mu t: lun6qnpCibp)l Untn hwuwq)lCi qntqI!Ci

pwg qbCiuwUJ.whUJ.wCiuwCi hwuwp wCihpwdhzm tCibpq)lwJ)l Lt uCiCiqwCiJntpbp)l 
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(il1wmuwup UJ.Whwu2Ci WU{!Ciqhwtn Ciqwqmu t qbCiqwCi)l qwfiqqwofl u)lwqnpfl 

fiqWtnUWUp Uwpufi)l Uwqbphntjp)l Uwqbpup hwpwpbpntpJWfi fi4_wqbguwfi h

btnhwfipn4_. qw CizwCiwqmu t, np uwz4]1 uf12ngn4_ tCibpq]lwj]l qnpmumCibp[! hu 
qpowmtjmu bCi : 4:hCiuwUJ.WhUJ.wfiuwCi hwuwp tCibpq)lwJ)l UJ.Whwfi2l! (<l>tm) 
qwphtli t hwztlht hbmhJWl pwCiw6hn4_. 

<l>tm = (754 - 5,9 li:Q + 0,025 · 4:Q2
) • li:Q 0•

75
: 

liJmajmn4_, qhCiuwUJ.WhUJ.wCiuwCi hwuwp wCihpwctbzm tCibpq)lwJ)l 

UJ.WhWU2I! 1 qq UbtnwpntJ:iq qbfiqwfi)l qwfiq4_wo)l (4Q0
•
75

) hwz4_n4_ }un6qnp)l 

5 4q qbfiqwfip qwfiq4_wo)1 qbUJ.PmU qwqumu t 0,725 lf.Q <l>t, tiu4 20 qq 
qbCiqwCi]l qwCiq4_wo)l qhUJ.PmO:' 0,645 lf.2 <I>t: lunoqnpCibpp I qq pwzwo 

wUJ.whntlhtm hwuwp wCihpwctbzm t 22-25 lf.2 <l>t, bpb w6)1 hwuwp l.}ln
}uwCiw4wJ)1Ci tCibpq)lwJ)l oqmwqnpMwCi qnpowq)lgCi [!CiqmfibCip 0,7 (wq. 86): 

Uiuntuwq 86 

funtfljnplihpft UJwhwfip[] tjJnjuwfiw/.jwJftfi tfihpqftwjft filjwwlfwtfp '[JUUJ 

ljbfil)wfift qwfiqlfwuft l.i liftpftfi opwljwfi pw2wlf/1 lil:u}mp1wfi, 
if.fl, opwljwO lflilj qtJuft hw2lfnlf 

lJf12)1Ci opwqwCi Y:bCiqwCi)l qwCiqtJwO[!, qq 

pwzwl'.i[!, q 5-10 10-15 15-20 20-25 

LOO 2,6 - - -
200 4,3 5,2 6,0 -

300 6,0 7,1 8,0 9,0 

400 - 8,9 10,0 11,2 

500 - - l2,0 13,3 

600 - - - 15,5 

"lpnmb)lCiwJ)lCi ufimu{! Gnpuw4_npb[)lu wCihpwctbzm t hwztlfl wnCiht UJ.UI

hwfi2l! n~ O:)lwJCi UJ.Pntnh)lCi)l, WJLh wCit)ln}uwp)lCib[)l wO:)lfiwppmCihp)l Ciqwm
uwup: <!.mu Uj[llllflh)lCi)l Ciqwmuwup l}CiqhwCimp UjUihwfi2l! pwctwfit.J.mu t qbCi
UUIUJ.WhUJ.WUllw(i h w6)1 hwuwp. wCihp.wcJbzm UJ.whwu2Citp.)1, ~CiwJwo tunqtp.p. 
wllbguwCi [!Cipwgpmu qhCiqwCi]l qwfiq4_wo)l pwzwti]l qwquCi wCi[!Ciqhwm t)ln-

1.}lntutlmu t: bpb UJ.Piltnb)lCi)l uwp.ubtlimpJmfil! l.}lntu4_mu t wCiCizwCi, WUJ.W 1;1w
zw6mu qpw mnqnuwj)lCi hwpwpbpntpjntGCi wCi[!Ciqhwtn w6mu t : lijq UJ.WU1-

6wnn4_ l lf.2 <I>t - )1 hwztlntl UJ.PnmtpCifl pwcJ)lCil! uwmqwz)l wllbguwCi [!fipwg
pmu qwpb[)l t Cit.J.wqbgCibt: 4:bCiuwUJ.whUJ.wCiuwG hwuwp wfihpwcthzm hmu 

UJ.Pnmb)lCi)l pwfiw4I! 1 qq uhmwpn[)14 qbfiqwCijl. qwCiqqwo)l hwuwp (4Q0
•
75

) 

qwp.ttli t I!CiqmCibt 2 q <!,Ill: lunqbp.)1 uwmqwz]l 4hfiqwfi)1 qwCiq4_wo)1 pwzw-
6mu UJ.Wp.ntCiwq4_mu t 0)12pfi hwz4_n4_ 15-16 % UJ.Plltnbpfi, lUJUpCip(i ' qb(iqwCi)l 

qwCiq4_wo)l l 4q 1;1wzw6)1 hwuwp wCihpwctbzm t 350 q qbpp hmu UJ.Pnmb)1Ci, 
bph qpw oqmwqnpMwCi wp'l.JmCiw4_tmmpJntCi{! 45 % uwhuwCiCihpmu t: 
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Uiumuwq 87-mu fibpl.J.wJwgqwa t Jun6ltnpfibpp Uiwhwfi21! hmu UIPntnbpfip 
filtwmuwup ' 5-5,2 % Uiqpfi UIWpmfiwltn11: Lpqpfip pwpop UIWpmfiwltmpJwfi 
qhuwmu ljbpp hbm mpqnq hmu UIPnmhpfip pwfiwltmpJmlif! ljwpblli t fitlw
qbgfihr 

Utumuwq 87 
Iunoqnpfibpp Uiwhwfi21! hmu UIPDIDhpfip fiqwmuwup' £!UUl qhfiqwfip 

qwfiqi.J.wb'p t.. up2pfi opwqwfi pwzwop uhbntpJWfi, q, 
opwqwfi uhq qllup hwzi.J.ni.J. 

U]i2pG opwltwfi 4bfiqwfip qwfiqqw<Jj!, ljq 
pwzwi'.if!, q 5-10 10-15 15-20 20-25 

100 46 - - -
200 75 86 96 -
300 105 117 128 136 
400 - 148 160 168 
500 - - 192 201 
600 - - - 233 

Iun6ltnpfibpp hwuwp zwtn ltwpL.np t hmu UIPTitnhpfip wupfiwpptlwJpfi 
tiwqul! : liJUUibu, Uiqpfip lllwpmGwltmpJmfil! hmu llllmmbpGmu Uihtnp t Uifip 
5,2 %-pg TI£ UIWlJwu, pulj UJmu wGiJinJuwppfihlli wupfiwppmfihpf!' npnzwljp h
wpwphpwltgmIJJWUp (mhu WIJ.. 70): Lpqpfip UIWPntfiwljmpJlllfil! upfi£L. 7 % 
wtlhtwgfihtm qhuwmu (hwUWUIWtnwuJuwfiwpwp L. UJlllU wupGwppmfihpJ!) 
Jun6ljnpfihpp w6fi wtlhtwfimu t, mump ljwphllt t ljbpp uh2 Gqwqhgfiht hmu 
UIPDUlhpfip UIWPlllUW\.tlllf3JlllUf!: Iun6ltnpfihpp UIWhwfi2l! lltqpfip filjwmuwup 
fibplJwJwgqwa t Wll.Jmuwlj 88-mu: 

Utumuwq 88 
Juntfljnptilipft UJwhwtipp lftqfttift tiljwu11Jwlfp · [}iJUJ ljliti.l)wtift 

qwtiqlfwuft L lfftpftti opwljwti pw2wtfft lfli0mp1wti 

U]i2pfi opwltwfi 4hfiqwGp qwfiqqw<Jf!, ljq 
pwzw6J!, q 5-10 10-15 15~20 20-25 

100 2,4 - - -

200 4,0 4,6 5, 1 -

300 5,6 6,2 6,8 7,2 
400 - 7,9 8,5 8,9 
500 - - 10, 1 10,6 
600 - - - 12,3 
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11.3.2. Iunoqnpfihpp lJJwfipp wnw2P.fi ophppfi db.nfiwpl.J.i.J.mi. up2ngwnmulihp£! 

• Plift hwtfwuwpbgmif. 
bpb upL.fimJfi opqw f!lipwgpmu afimu bfi, Up pwfip ubpmfifibp, WUIW 

zwm Jun6ltnpfibp mfibgnq uhpmfip pfipg Jun6ltnpfibppfi mbqwiJinJumu bfi t>Pl. 
up pwfipupfi mfibgnq ubpmfifibpp unm: SbqwiJin)umU hfi UpwJfi wnnIJ.2 ]un6-
ljnpfibppfi, pwfip np 13mJthPl! ).bfi hwpuwpqmu finp pfimu: Lpwmwppp 
ubpmfifibpp unm wfihpwctbzm t 13nqfiht 10-12 ]un6ljnppg nl_ wtlhlli, pulj 
wnw2fiwapfifibpp unm' 9-10: Pfibpp hwqwuwpbgntUf! fiUiwummu t Unppg 
wfi2wmuwfi up2ngntl upwfiuwfi ljhfiqwfi)l. qwfiqqwantl ]un6ltnpfibp umwfiw
tntfi, )l.ulj hhmwqwjntU' w6bguwfi L. pmuwfi f!li13wgpmu Upbpwmqntpjwfi 
pwpopwguwfil!: 

+ Upljwpft UJWlllflWUWnLljft {ifipwpljmif. 
Iun6ltnpfihpJ! afiqmu bfi opqwfi)l.qumu hpljwp)l. wlilizwli UIWZWpfihpntl 

(10-15 uq), )l.ulj unp 4w13p. hhm opqwfi)l.qu t ummp qnpamu opwljwfi 
f!liqwuhlif! 1-2 uq: lJY.wfiwJ)l.fi hjmui.J.wap)l. finpUWL w6)1. L. WpJmfiwumhqauwfi 
hwuwp )un6ljnpfibp)l.G ltJwfip)l. wnw2pfi opbppfi wfihpwctbzm t opwljwfi 7-10 
uq hpltw13, mump 4-7 op hhmn qpw UIWzwpfihpf! ulllwnqmu bfi : '1-w hwGqhg
fimu t uwltwtlwpJmfimpJwfi, pfim ltwfi]uwpqbthtm fiUiwmwljntl wnw2pfi 3 
opbppfi wGhpwctbzm t fibpwpltht 200 uq 111mpwuwpu bpljwp (hpltwp)l. qhpum
pwfi): uhpwp\.tmUf! \.twphllt t ljwmwpht hfipwuwzltwJpG (Uiwpwfingp ljwu 
aGlt)l. aww)l. hwmqwamu) tiwu GhpultwGwJ)l.G (hhtn)l.G qhp2wqnpm13JmGGhp)l. 
utiwGGhpmu): uhpilltwGwJpG GbpwpltuwG qhuwmu wuhIJ.f! l_Uihmp t zwm bp
i.twp UiG)l., WJLWUihu 1.twpnq t qGwui.J.ht nuljnpf! ljwu GumwGJWMJ!: liJG 
Jun6ltnpGhp)l.G, npnGg unm Gljwmqmu t tma, hpltw13)1. Gbpwpltmu ltwmwpht £P 
ltwpbllt: 

Upwq w6nq Jun6ljnpuhp)l. Ulllll 3-4 zwpWIJW\.tWU hwuwtimu ltwpnq t w
nw2wfiwt bpltwIJ UIWpmGwltnq UIWmpwummltP. lJpltGwltP. fibpwpljuwG 
wfihpwctbztnnt(JJillfi, pfi£1! ltwpbllt t npnzht uwzljp qnljfintl: bph Jun6ljnpp 
uwzl.J.I! ljnpgpbt t qwpqwqmJfi qmfiwqnpmUJ!, WUIW qw tl\.tWJillU t ltflljfiwljp 
fihpwptiuwfi wfihpwcthzmmpJwG uwupfi: 

uhpwptiuwfi iJinJuwphfi ltwphlli t oqmwqnpoht hpltWIJ UIWpmfiwljnq 
hwphp qwu uwamlj: UwltwJfi WJU hqwfiwltl! zwm wzJuwmwmwp t L. lP 
WUiwhnqmu wfihpwctbzm £w1Jiwpwfiwltfihpp 6zqpmmpJmfifi m hplJwIJp 
UIWhwG2tlnq pwfiwltmpJllllif!: 

bpi.twp UIWpmfiwljnq 4wqntl lthpwltPhll! fimJGUihu Jufiqppfihp t wnw-
2wgfimu, pwfip np lJJwfipp wnw2pfi ophppfi Jun6ltnpGbpJ! qwm wJunpctwlj 
mfibfi : ~pqpbfiplj fi\.tWllllllillllUfibppg htfibtntl' \.tWtll! fiW)uWUihU Uihlllp t UWfi
ptwqbp<Jtl):i : 
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• l7qpw1ftu ljwpft2 wwwtfulipft ljwpowgmtf. 
Cwm mGmbumpJmGGtpmu J!G11mGtl_wo t ppwgGt1 (mw2t1 qwu qwp-

1'.iwgGbl) ump wmwuGhpJ!: 4bGqwGflGbpp UJ.W2lllUJ.wGmJ3JWG uwupG opbGpp 
hwuwowJG' qw npwl.J.tJ.mu t npUJ.hu opqwGpqup wGqwuwhwmmu, flG[G wGJ!G
qmGttti t: flwgwnmpJmG t 1.J.wqumu wGwuGwpmJctp qnqupg mptJ.wo qwp
qwllPlllPJntGJ!: Uwl.J.wJG bqpwJpG qmpp[ wmwuGbpp qwGqtJ.wbwJpG qwp-
1'.iwgmu l11 ppwqwGwgtj_mu: liJil up2ngwnlllUJ! qwpnq t wGhpwctt2m ttiGt1 WJG 
qbUJ.PntU, bph bppmwuwpq ubpmGGbpG mGbG zwm tunl'.iqnpGbp qwu hfltJ.wGq 
bfi lITJU-ntJ. (utmppm + uwumpm + wqw1wl.J.mpw): fln1np qhUJ.Phpmu bqpwjpG 
1.J.mpp[ wmwuGtpp qwpl'.iwguwG tJ.hpwphpJWl qwpqwllPlllPJntGJ! UJ.bmp t wGp 
wGwuGwpmJdJ!: 

bqpwJpG l.J.tnflPl wmwuGbpp OWJptpG wGhpwctt2m t mw2t1 hwmmq 
qnpoppntl_, npUJ.buqp wwg4}1 wmwuGwonpwGJ!, pG[f! hwl'.iwtu t Gqwmtl_mu 
wpgwGp up2ngntJ. wmwuGhpJ! 1.J.wpl'.ibgGhltiu: liJq qbUJ.l)ntU uwGptGhpf!, J!Gl.J.
Ghtntl_ wmwUUwonrwG, wnw2wgGmu bG pwpGtl_wo pnppnpmu: lipJwG hbm 
IlPwGp qwpnq hG mwpwotJ.h1 qbUJ.P hnqbpJ!' wnw2wgfit1ntJ. pnppnpmuGhp: 

• fTJn2lipft ljwpowgnuf. 
bph UJ.Wtn4}lpwmmG UJ.WhwG~>nuI t tunl'.iqnpGhpp UJ.ll[hpJ! qwpl'.iwgGhL 

WUJ.W wGhpwctt2m t qw wGt1 0GtJ.h1mg wGup2wUJ.hu hhmn: ..!,wuwowJG 
qhGqwGpGhpp UJ.W2UlUJ.WGmpJwG uwupG ophGpp' UJ.ll[hpp qwpl'.iwgmuJ! w
nwGg gwqwqpquwG qwphlti t ppwqwGwgGt1 upwJG 1.J.JwGpp wnw2pG 4 ophpp 
J!Gpwgpmu: 

• r.[wpwqftljulipft wtfnpdwwmtf. 
qwpwqpl.J.Ghpp wunpowmmuJ! GmJGUJ.bu UJ.btnp t ppwqwGwgGht 0GtJ.b-

1mg hbmn wnw2tiG opbpp J!Gpwgpmu, [GWJWO qw qwphlti t wnwGg gwtl_w
qpquwG qwmwpt1upG[h1.J.JwGpp bpl.J.pnpq wuutl_w tJ.hp2J!, hpb qw wGwmnup
wqwG qGGuwG wp11JmGpmu hwqwgmgtJ.wo [t, pG[u1tm oppGwq' wl'.iml.J.wJpfi 
1'.inqtl_wopp qwu 4PPUJ.tnnptupqup qhUJ.PmU: qwq wunpowmuwG qhUJ.PmU 
tJ.hppJ! pwtl_wqwGpG ipnpp t, pGm Gtl_wqbgGmu t tJ.wpwl.J.p pwipwGguwfi 
tJ.mwGqJ!: qwq wunpowmtJ.wo tJ.wpwqpl.J.Gbpp unm untJ.npwpwp LP GqwmtJ.mu 
uti2pG opwqwG pw2wnp Gtl_wqmu: qbpphpJ! u2w1.J.tJ.mu bG hwmmq ipnzpntl_ 
qwu wbpnqn1ntJ.: qwq wunpowmmUJ! Gwh ht2m t, pwGp np tunl'.iqnpGhpp qhG
J}WGp qwGqtj_wOJ! ipnpp t h 11JntppG t 11PWGg '.pppumuJ!: 

• !unoljnpUlipft tflip2wtfnpmp1muulipft 2ntfwc1mp1wu ljwufuwpqli[mtf. 
flGbpmu bppbuG hwGqpUJ.mu hG ubq qwu up pwGp tunl'.il.J.~pGbp, npnGg 

unm hbtnpG tJ.hp2wtJ.npmpJmGGbpp uqwGGbpp pnqmpJwG UJ.Wtnl'.iwnntJ. [ntJ.wo 
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hG qhUJ.P qmpu, h IlPwGp hwumwmmG [hG qwpllllwGmu qwGqGtr ~ntJ.wo 
nmphpntJ. tunl'.iqnpGhpJ! utpmGp utGwuumpmu UJ.wnl.J.htm ctwuwGwl.J. ~hG qw
pnqwGmu wpwq up l.J.nqu tliwtu[ht h hwl'.iwtu J!Gl.J.Gmu hG Gpw mu:iti: liJq 
hphntJpG wtJ.hlti hwl'.iwtu t mhqp mGhGmu uhGwuumpp hwpp lt uwJpwpmG 
hwmwqp qhUJ.PmU: liJu htitJ.wGqmpJwG UJ.WUlOWnJ! 11tnhu tJ.hp2GwqwGnphG 
UJ.WpqtJ.wo [t: bGpwllPtJ.mu t, np WJG UJ.WJUWGwtJ.nptJ.wo t qhGhmpqwqwG 
(ctwnwGqwqwG) qnponGGbpntJ., pwGp np hwl'.iwtu GqwmtJ.mu t mGmhumpJmG 
Gnp phptl_wo tl_wpwqGhpp wnw2pG ubpmGqp unm: ..!,wuwGuwG hpltntJpGhp tG 
ti hWJUl qwwu Gwh WJG 11hUJ.PntU, hpp hqp uhpmGp l.J.hpwpwctGmu tri.t1 t 
tunltiGp UJ.Wl.J.wu qwu hpb hqpmpjwG J!Gpwgpmu uhpmGJ! umwgt1 t upqn
mnpupG UJ.WpmGwqnq qhp: 

Ivnl'.iqnpGhpp tJ.hp2wtJ.npmpJmGGbpp [ntl_wompJwG qwGtuwpqt1uwG 
hwuwp wGhpwctbzm t hbmliht, npUJ.huqp hqp utpmGGhpp 1.J.bpwpwctGmu [tP
GhG upqnumpupGGhp, pul.J. tunltiGp pwGwqmpJntGJ! 1 1.J.q [np GJmpp hwztJ.ntJ. 
qwqup fol_wqwqmJGJ! 500 uq: ..!,ptl_wGq tunl'.iqnpGhpp hhmhp tJ.hp2wtJ.npmpJmG
GhpG wupwgtJ.mu bG unuGowctwUJ.wtJ.hGntJ. (tliwpwptl_mu t mpwoh) nmphpp 
up2h, 4-6 uu hbnwtJ.npntpjwup: bpqm-bphp oppg OWUJ.WtJ.bGJ! qwphlti t hwGti; 
..!,ptl_wGqmpJwG ritcttq wpmwhwJtntl_wompJwG qhUJ.PmU wnw2pG ophppG tunl'.i-
1.J.npGhppG unmtgGmu tG utpmGp UJ.lllntqGtppG, WJlWUJ.hU IlPWGp 1.J.wpnq hG 
un4}lg uwml.J.hr ..!,ptl_wGqm13JmGJ! untl_npwpwp 8-10 oppg wGgGmu t: 

I 1.3.3. llwl)liwqbp J:unOt.J.nplibp]l 111whqwbpn 

GGtJ.h1mg hhmn tunl'.il.J.npGbpJ! 2tpumpJwG uho UJ.WhwG2 bG qqmu: 
liJGtnbq, npmhq 4.JwGpp wnw2pG ophppG UJ.Whtl_mu hG tunl'.il.J.npGhpJ!, oqp 
2tpuwumpl'.iwGJ! UJ.htnp t ltiGti 32°C, pul.J. hphp zwpwp wGg WJG 1.J.wpnq t 
f12hgtJ.h1 upG[h 20°C: liJqUJ.Pup 2tpuwumpowGJ! utnGtnm uhpmGGhpp hwuwp 
pwtJ.wl.J.wGpG pwpop t (GUJ.WUU1WtJ.npJ!' l6°C): Dtump, wupnq2 zhGpp mwpw
gmUJ! mGmhuwUJ.hu GUJ.wmwqwhwpuwp [ t : flwpop 2tpuwumpl'.iwG t w
UJ.Whntj_tJ.mu upwjG tunl'.iqnpGbpp qwgwmhqmu qwu 11PWGg hwuwp Gwtuw
tnbutl_wo wpqqhpmu: SwpwgmUJ! qwphlti t WUJ.whntl_ht qwqwJpG 2tp
uwl'.iwnwqwJpp[p qwu pG'.ppwqwpupp lWUUJ.li up2ngntl_, np[! tnhIJ.WilPtl_mu t 
hwmwqflg 50 uu pwpop (mwpwguwG uwqhphuJ!' 0,7-0,9 u2

) : Ivnl'.iqnpGbpp 
hwuwp GwtuwmhutJ.wa wpl.J.qp qwipwpplf! UJ.bmp t ttiGp [WJptJ.nri. GJmppg: 
SwpwguwG hwuwp tunl'.il.J.npGhpp qwgwmhqmu mtqwllPmu bG Gwh 
t1hl.J.mpwqwG tlinpppl.J. qnpqhp (wq. 89): 
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Uiumuwq 89 
Oqp fiqwqwqntJfi 2hpuwmnp!Swfin Junoqnpfibpp qwgwmbqmu, 0c 

~wuw\il} L. \ihfiqwGp 5wupllipnq UnwGg gwupwpp 
qwfiqqwO!} 

lJllfi2L 10 opw\iwfi 30 30 
lJPG2L IO 4q 16 20 
10-20 4q 14 18 
20 4q-Jig pwpap 12 16 

11.3.4. 4wpfiwqbp Junoqnpfibpp qbpwqpntUI} 

4JU1fipj1 wnw2j1G zwpwpqw {!Gpwgpmu )unol.J.npGbpp UJ.Whwfi2D 
uGGqwGJmpbpp Gqwmuwup pwqwpwpqmu t uwJpw4wG 4wpp hwztlPG: Uw
qwJfi uquw<} bp4flnpq zwpwp}lg' )unoqnpfibp}l Gnpuw1 wo WUJ.whntlbtnt hw
uwp qwpfi WJ1L.u 2P pwqwpwpmu, hwmqwUJ.bU uutJimwtimgp hwzqnq: lijI} 

UJ.wmoumnq, ul.J.uwO- 4JwG12p bpl.J.pnpq zwpwp}lg, )unol.J.npGbpjlG wGhpwdbzm t 

{!fitnbtwgfibt \llWgmgpz \ibpw4fluwfil}: lijqutJlup lflWgntgpz \ibpjl qwqul} Ujbmp 
t hwUWUJ.WUlwu)uwG}l ltwpGwqbp funotinpGbp}l uwpunqw4wG hwuwqwpq}l 
~mGl.J.g}lnfiwt hGwpwqnpmpJmGGbp}lG: IunoqnpGbp}l uwpunqwl.J.wG ~bpubGtn
Gbp{! ujlwJG bG l.J.wp}l uwpunqmpJwG hwuwp bG, jlul.J. pmuwl.J.wG l.J.bpjl uGGqw
pwp GJmpbp oh1112nq ~bpubGmGbp{! qpwGg opqwGpqumu wpmwqpqmu bfi 
qbnL.u zwm PPi pwGwtimpJWUp: UwqwjG tunoqnpGbppG hwm}14WJ}1G L. WJl 
pmuwtiwfi \ibpwmbuwl.J.Gbp mw1m UJ.Whpg WJfl .'pbpubGtnGbpjl pwGw4mpJntfil} 
uqumu t wpwq wtlh1wGw1, L. qpwGg wpmwqpmpJntfil} qwfuqwb t trwgwlJ.bpp 
pwqwqp}12Gbp}lg: PmuwljwG UJPnmbjlGnll_ qbpwqph1m wnw2}1G 4-5 opqw {!G
pwgpmu ljw13Gwljbp funoljnpfibp{! zwm qqwJmG hG JUlW Gljwtnuwup, }1G2G 

wpmwhWJtnqmu t pntJt tm<}p mbupnq: Dtump, hwp4 t4W funoqnpGbppG ub

pmGjlg \itnph1 Ul.Ulgmgjlz lJ.bpw\ipntu[! uqut1mg wfiUll2WUJbu hbtnn, pwGp np 
WJfl cJwuwGwlJ. qpwGp zwm qqwJmG bG E. coli qwpw4}1 fiqwmuwup: Ivnoqnp
GhpjlG lJ.wphtti t hhnwgfiht IJlWgmg}12 ljhpwqpmu}lg 2 zwpwp wGg' IlJ1W\iJWl 
fuubtm 2rntl WUJ.Whntlhtm UJ.WJuwGnq: liJqutJlu)1 hGwpwqnpmpJwG pwgwtiw
Jntf}JWG qhUJ12ntU funo\inpGhpp {!fimh1wgmU{! wwgmg)1l \ihpjlG u4umu hG wp
qhG hbnwgGb1mg hbmn: bpb funol.J.npGbpl} hpwcJwpqmu hG wwgmgpz 4hppg 
(jlGrn Gtiwmqmu t uhpmGGbpjl pwpop qwpGwmqmpJWU cJwuwGw4), WUJ.Ul 
umGmm ZJ12WU{! zUJ.htnp t qbpwqwGgjl 24-28 Op{!: 

Ivno4npGbpjlG trwgmgjl~ \ihppG {!fimh1wgGh1m Cill!wmwtintl WJCi l9Cimu 
bG hwpp \ibpwmwzmw4p ub2 L. mbqwqpinu 4wgwmhqpG zwtn untn: ~np qhp{! 
hillowfuw4p hG l}lnfumu L. mwzmwqp ub2 l9Cintu bG nz ubb 2wtliwpwGw4Gb
pntl_, npUJ.huqp funo4npCihpp unm hbmwppppmpJmCi wnw2wGw qpw G4wm-
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uwup: ~pqphfipq fiqwmwnmufibppg b1fih1ntl' wwgmgp2 qbpl} ibfi pp2mu: 4b
pp ufiwgnpqGbpl} hbnwgfib1mg hbtnn qbpwtnwztnwqfibpl} L. 2pwuwfifibpl} twtl 
uwppmu bfi L. ttlwfimu: Iun!Sqnpfibpp w)unpcJwql} 4twtlwfiw, bpb 1np qbpp 
4n1112pfi Uifip pwpu, uwpmp L. )uub1m tnWJ2 2pnq igtlwO- 2pwuwG: lijq UUJ.WtnW-
4ntl hwpuwp bfi pwuwJpfi )uungfibpl}: "UpUJ.btwJpG (UJ.mmqwJpG) )uungGbpfi 
wfihpwcJbzm t 4wpqwqnpb1 2PP 4wpJi1wJpfi uwtnwqwpwpuwG nbcJpunq WJfi
pwfi cJwui.ufiwq, pwfip qbn qbfiqwfipfibpl} 1tG uml_npb1 oqtntlbt qpwfig}lg : liJq 
l}fipwgpmu ubfiwuumpmu mbqwqpmu bG 2pnq tti pwu: 

Uouwfi uqqpfiwqwfi tlinttmu )unoqnpGbpl} qwm w)unpcJw4 nifibu, L. WJU 
zwm qwuqwq t iwtlwfimu, mum}l qbGqwGpGbpp wop hfiwpwll_np fibpmcJI} w
nwtlb1wqmJGu qqpuL.nptlP upwjfi WJU qbUJ.12ntU, bpb wwgmg}lz qbpl} UJ.Wpm
Gwq}l qbGuwUJ.whUJ.wGuwfi hwuwp wfihpwcJbzm pn1nr tnwppbpl}: 1 qq ww
gmgpz qbpmu <I>t-Ji pwGw4D UJ.btnp t ttiG}l 12,5-13,0 lf.2 uwht.lwGGbpmu: I lf.2 
<I>t-p hwzqml_ lllhtnp t mptlP 0,88 q ttiqpfi L. UJmu wGtlin)uwp}lGbtti wupuw
ppmGbpp hWUWUJ.Wllltuu)uwG pwfiwqntpjntfi: lunoqnpfibpp \llWgmgJli qbpmu 
u}lGpbmpq wupGwppmGhpl}, pGzUJ.bu GwL l.J.w19pmup l.J.tuppnGwtnl} (qbpp qw
tlliol}), lllhtnp t uwht.lwfiwtliw4tlbfi : 

Lpwgmgpz qbpwqpuwfiD unqnpbgfimu bfi wnw2pfi hbpppG pfibpmu ubb 
p}lll_ 4wqunq )unoqnpGbppG: IunoqnpGbppfi N2 I hwuwl.J.gtl_wO- l.J.bp l.J.wpttti t 
Ultul u}lGz ubpmfipg l.J.mpbli} l.J.wu qpwfipg hbmn (wq. 90): 'Unp qbppG wfigfibrn 
lllhmp t 4wmwptlJ1 4-7 opqw l}fipwgpmu, L qw iUJ.btnp t hwUl}GqG}l qbGqwG}l
Gbpp hwuwp UlJl umphuwjpU tlliowqfibp}l hbtn : bpb umfimm ZP2Wfil} 4 zwpw
p}lg UJ.Wqwu t , UlUJ.W )unoqnpfibpp WfigntUI} lUJl qbpp ppwqwfiwgqmu t Uptujfi 
ubpmfipg l.J.mpb1mg hbmn: 10-12 )unoqnp}lfi wwgmg}12 l.J.wpbtti t mwt N2 I hw
uwqgqwO- l.J.hp, pwGp np wJG qwquqwO- t pwpopwpcJbp pwqwqpwuwubp}lg, 
pu4 umGmm zr2wGI} mL.ntu t 28 op L wtlbtti: bpb )unrSqnpGbpp qbuqwup 
qwGqqwO!} hwub1 t 20 qq, WUJ.W uGGqwGJntpbp}l UJ.Whwfi2D pwtl_wpwpb1m, 
}lfizlllhu GwL uGGqwpwp L l.J.bGuwpwGw4wG wtimfltl UJntpbpp bw)uubp[! 
4powmb1m hwuwp wGhpwcJbzm t wGgGbt N22 hwuw4gqwb qbp}lG (wq. 90): 
liJI} hwuwl.J.gqwb 4hPD )unoqnpGbppG mpqmu t uJifi2L 35 qq qbfiqwfip qwfiq
qwbpfi hwuutrn: 

Ubl}lwl}wG wpmwqpmpJu.iG qbppg IJlUlgmgpz qbpwmbuwqGbpp pUlqu.i
qp}lzGbp l}Gmpbttiu hwztlJ1 bG wnGmu qpwGg npw4D: liJil GUJ.wmw4ntl oqmw
qnpO-qmu t u}lwJG filllwumwll_np lllWJuwGGbpmu UJ.WhUJ.wfitl_wO- pwpopnpw4 
hwtn}14D: flpUJ.bU tGbpq}lWJP qtluwqnp wqpJmp' Gw)uwUJ.wtntl_ntpjntGI} 
mpqmu t bqpUJ.mwgnpbGp L. gnpbfip hwmp4}1G, pwGp n]l )unoqn]lfih]l[! qpwfip 
LWtl bG mmmu, pu4 mwpbqwGG m gnpbGwznpwG, uh<} pwGwqmpJWUp tfibp
qpwjp wqpJmp Uifibtntl hwGqbpo, lllwpmGwtimu bG )unoqnpGbpp w)unpcJwqp 

tlflw pwgwuwpwp wqqnq qwnl} GJmpbp: Pwgp qpwGtig' tnwpbqwG}l L gnpb-
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Cip hwmpqnu.l wnqw 1.4tfimnqfitpp utb pwCiwqm(3Jntfi[! pwp6pwgCimu t wp

mw13npwfipp 41.4intfim13 JillU[! L. q<hlwpwgfimu qpwfig wfigbJlmtp Jill.U[! tuno
qnpfibpp umwunpuwwajlpwJpfi majlni.J.: q.wppfi m tJ.wpuwqCi wi.J.t\ll 12P.i tfibp
qpw bfi 1.4wpmfiwqmu, uwqwJCi qpwfignu.l lJ.w uta pwCiwqm13JwUp f31.Ulllllfi

pw6Jntf3, mump tunoqnpfibpp lJ.hpwfuwnCimp11Citpmu qpwfip uni.J.npwpwp 
qwqunu.l tu l 0-30 %: UCihpwcttzm t tuumnpbfi l.j_tpwhuqt1 1.J.wpuwljp hwmp
ljmu upqmnnpupfifibpp UJWpmfiwljmpJmU[! L. owp1.4P npwlj[!, pwCiJi np WJCi 
lJ.wpn11 t \llfiht qai.J.wb: ~wpuwqjl pwp6pnpw4 hwmpq[! Cilljwummu t umwunp
uwwajlpwjjlCi majlmu 1np6p wnw2wguwfi[!: 

Uxumuwq 90 
4:wpCiwqbp h ubpmCi}lg qmpw() tunfili.npfibp}lCi UlPtl.Illl hw\Iwqgqw() lJ.bp}l 

uCiCiqwpwpmpJWUI! CibpqwJwgtl.Illl CiqwqwqntJCi UJ.whwu2Citpl! (1 qq hwztJ.mD 

N2 l hwuwqgi.J.wb N22 hwuwqgtj_wb 

4wpfiw4.tp 
lthp' ubpmfipg l.ibp' ubpmfipg 

tunolJ.npfih-
lJ.mpwb ujlfi2h 20 qmpwb Upfi2L. 35 

5mgwCi}lzCibpJl qq 4.hfi11wfip 4.q lthfi11wfip qwfiq-pp wwgw-
qwfiqtj_wb mCih- tj_wb mfihgnq tuno-

4.bp 
gn11 fun64.npfibp}l l.inpfihpp hwuwp 

hwuwn 
<l>t, lf.2 13,0 12,5 12,5 
..:.mu 1.4Pnmt}1Ci, q 220 185 175 
ljlqjlfi, q 14,0 11,0 10,0 
Ub13fmGpCi + gpu-
mjlfi,q 8,4 6,6 6,0 
Sphnfipfi,q 9,3 7,3 6,6 
..:.mu owpUI, q (max) 60 70 60 

<!.mu pw11wupwfi-
Jntp, q (max) 50 60 70 

llwl.9pmu, q 8,0 8,5 8,0 . 

:bnu:pnp, q 7,0 6,5 6,0 

\,wmpjlmu, q 0,2 2,0 1,5 

bplJ.wp, uq 100 100 100 

<llrtlifi6, uq 20 20 20 

lfwCiqwCi, uq 30 30 30 

BP.fiti,uq 70 70 70 

A tJ.'11.IlwujlCi, U1T 8000 8000 8000 

D tJ.'1mwupfi, U1T 1000 1000 1000 

E tJ.'1mwu}1Ci, uq 40-100 40-100 40-100 

B12 tlhmwutiu, utm 20 - -
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fcrblf!I!, npUJbu 13w11wfipwfiJmpp weyJmp, CimJfiUJbu umfimu t tunoqnpfib
rJi hwuwltgl.j_wb qtpp qwqup ut2: Iunphmpq t mpi.J.mu hwuwqgi.J.wb 4.hpp(i w
i.J.b1wgfit1 uwpnl.j_ uzwtii.J.wb 2np uqmp (upfi2L. 10 %) ljwu 4tpjl zwpwp (upfi2L. 5 
%), pwfijl np qpwfip pwpt1wi.J.mu tfi hwUwJpfi hwmqmpJmfiCibp[!: 4.tpwjjlCi 
6wpUihpp lJ.wu pmuw4wfi Jmqtpp I!fil}qplJ.murr ni ujlwJCi pwp6pwgfimu t tGtp-
4f1wJjl lllwpmGwqmpJntfi[! tuwnfimpqGbpmu, WJtL. GtJ.wqbgCimu tunoqnpfibpp 
unm lf!npljWUjillpJWU hwi.j_wCiwqwCimp Jill.U[!: 

UwqwJCi hwgwqqjlfibpp hwmplJ.mu L. www11wgwjpCi wpmwqpmpJWU 
pwlf!nCiCitpmt.l u1.4PmwlJ.mgp UJWpmCiwqmpJill.UI! lf!npp t: Iun64.npfibpp hw
t.lwqgl.j_wb l.ibpmu 1.4PnmbpGp UJWqwuI! wwgfibtm hwuwp wfihpwctbzm t un
.JWJP pmu1.4wump L. 64wfi wump, npnfip UJWpmCiwlJ.mu bfi utb 12wfiw4.mp
J1.UUp wCilf!nfuwppfib\ll wUpCilllppmCibp, hwmqwUihU Jliqjlfi , L. 2tfi UIWpmCiw-
4.mU hwU1.UqgtJ.wb l.ibpp hwUwJpfi hwmqmpjntCifibpp tlllw pwgwuwpwp wq-
11n11 fiJmptp: :Jqwfi wumpp pwpbpwp wq11tgmpJmfiD Ciqwml.j_mu t wpqbfi puq 
hwuw4gi.j_wa 4.hpp ut2 3-5% wntiwJmpJwfi qtuwmu: 4bpjl pwq1wJp m n1nnp 
hmu 1.4Pnmbpfimu CimJCi1.4bu l.llWilmfiwql.j_mu t qqw\ll pwCiwlJ.mpJwUp Jliqjlfi 
(6,6-7 %), uwlJ.wJfi ppf utppnfipG + gpumpfi {l ,8-2,5%): liJq u1wmownmJ. 
qpwfip 2tG wwgfimu hwgwqqjlfibpmu l.UJil wupCiwppmCibpp Ujl.UlJ.Wu[!: Pwgp 

'lflWUpg, pwti1wqq}l uzwlJ.wpntjubpp hwmpltI! 1.4wpmCiwlJ.mu t fun6lJ.npfibp}l 
wfunpctwltI! 1.J.wmwgfin11 UJntpbp, }1Ci21.4tu GwL. uwpun11wqwG :ptpubCimCibp}l 
pfihjlpjlmnpfibp, npnfip CitJ.wqhgCimu tfi qbp}l uCiCiqwfiJmpbp}l uwpubJlimpJwfi 

wpllJmCiwtJ.hmmpJntfi{!: 
<!.1wamlJ.p pmul.llwumpp hmu 1.4Pnmtpfimu lllwpmfiwlJ.i.j_mu t 5,8 % Jllqjlfi, 

uwlJ.wJG hwuwlJ.gtJ.wb lJ.bpp hwUwJ}lfi hwmqwG}lzCibp[! l.j_wmwgfinq qumqnqjl
Ciw1wmfibp}l L. UwGwCibfuwJ}lfi Jmajl wnl.iWJntpjwCi lljWl.IlOwnnl.j_ WJU fun6lJ.np
Gbp}l hwuwtigi.J.wb qbppG wi.J.b1wgl.j_mu t qwfiql.j_wbp u}1G2L. 10 % 2wlf!nl.j_: ..:.w
uwlJ.gtJ.wb qbpjl ut2 uunulJ.pwJ}lfi wumpp wi.J.b1wguwfi hCiwpwtJ.npmpJmfifihpI! 
L.u uwhuwCiwlf!w4 bfi, pwGp np qpw hmu 1.4Pnmbpfi[! UJWpmGwlJ.mu t u}lwJG 
5,4 % JllqjlCi: nmmp, uunul.jpwJpfi wumpp oqmwqnpbnttl[! upwJCi wGCizwfi 2w

lf!ntl qwi.J.btwgfi}l JliqjlGp 1.1.lillPntfiwltmpJmfi[! hwgwqqp hwm}llJ.wJpG qbpjlg L. 
qpw tJ.bpwuzwlJ.mu}lg umwgi.J.wa uCiwgnpqfibpjlg l.llWl.Ilpwuml.j_wa hwuw4g
i.J.wa lJ.bpmu: 

Ubpmfi}lg 4.mpwb tunoqnp.Cihppfi mpi.j_nq hwuwlJ.gl.j_wb qbp}l up pwfi}l 

mwp.pbpwqfibp Cibpqwjwgi.J.wb bfi wrtJmuw4. 91-mu: 
<!,wztJ.'1 wnfihtntl, np hwgwhwmplJ.w.1)1.fi L. uul'1mwlJ.mgwjpG lJ.hpmu 

11WUJ;2WJjlG fiJmpbpp L. i.J.Pmwu}lfifihpp pwGwqmpJmfirr uwhuwGwlf!wq t, tun
qbp}l uwmqwzjl l.lllllhwfi2I! pwi.J.wpwpb1m fil.llwmwlJ.ntJ. wfihpwctbzm t oq
mwqnpbbt hwmm4. hwtJ.btmUGhp: <!,wfipwJ}lG hwtJ.btntU[! gwCiqwJli t [!fitnpbt 
[!UUl :pnu:pnpp Uwm2hJlimpJWU WULnpOwfip, pulJ. hfiwpwl.j_npntf3JWU qtuwmu 
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4wLg}mu.l[! rnG11qplJhL 4wppnGwtnp 6hn4_, pwGp np WJG }un61JnpGl:ipp untn G[!
UJ.wuumuI t t.jlnp4WUJ.nLPJWG wnw2wguwG[!: '-lptnwupGwhwGpwJpG hwtlhtm
U[! UJ.l:itnp t ntGbGw lJl:iGJ}wGpGl:ipp wtunpcrwlJ[! qpqnn11 hWUWUJ.UlU1WU}uwG 
pmJP: <T\pl:iUppuGl:ip)l 4wqumu hwltwpJmtnplJGhp]l L. (tiwu) Gwp.nuppnm}l4Ghp}l 
lJppwnntU[! GUJ.wummu t }un6lJnpGbpp w6)1G m IJwJntGwgGmu uwpunqmp
JntG[!: bph ubpmGpg 4uiph1m [!fipwgpmu }un6lJnpGh11P unlll u4mjmu t tma, 
WUJ.W hwuwlJgtlwa lJbpmu hwuiplJp 1-2 % wGhpwcrbzm t ttintuwppGbt op
qwGwlJwG ppmGbpnq (4pmpnGwppm 4wu UJ.[lntajmGwppm) 4wu fJ:PwGg 
wqbpntl (.'.Pnpupwm lJwu 4w19pmup UJ.11nUJ.PnGwm): 

UJumuwq 91 
Ubpm£iftg ljr.npwb junlfljnp£ibpft£i r.nplfmz hwllwf;gl[wb ljbpft ljwqt.f[J 

L UUUIJWflWpDlp]DlUf! 

Pwriru'1Pti~Gtrl! 
<!.wuwltollruiJ ~lmh hwurunn 

I II III IV v VI VII VIII 
4wquu [!Utn qruuql{wo]1, % 

5nphG 35,0 36,0 20,0 - 20,0 15,0 - 25,0 
q.wrr 32,0 - - 19,0 20,0 43,0- - 20,0 
5nphGwznpru - 30,0 - - - IO,O 25,0 -
Swphl}wu - - - - - - - -
bqplJ.!illWQil)lhU - - - - 24,0 - - 19,0 
5npbG' lJ.!PnUI)lnuwppl{l1 hhm - - - 40,0 - - - -
bq/11.llUlWgnphCi' UUJnl.llPnGruppl{l1 
hhut - - 41 ,0 - - - 40,0 -
5nptGppht.Ji - 5,0 5,5 5,0 - - - -
UnJruJp pmulllUJLJmp, NT 26,0 22,0 17,0 20,0 20,0 16,0 19,0 30,0 
UnjWJ/l. ohp 2,0 2,0 5,0 6,0 6,0 5,0 4,0 2,0 
:Jl}wG ruump, tnplll 64 - - 6,5 5,0 5,0 6,0 8,0 -
<!,ruu2w1f1G hw~b1mu * 5,0 5,0 5,0 5,0 5,0 5,0 4,0 4,0 

l ltq hwurultglj_ru() l}bpp uGGriruprupm133mlil! (88 % '.;>\,) 

<I>t, lJ.2 13,0 13,2 14,0 14, I 13,7 13,9 1 14,I 13,2 
.:.mu UUJnutbru, q 194 192 189 197 192 190 205 203 
LtiqJ1G, q 13,0 13, 1 13,6 13, 7 13,7 13,9 13,1 12,3 
Uhi)rnGpCi + gjmuttiG, q 7,1 7,0 7,8 7,5 7,6 7,5 7,5 6,9 
4w1.9pmu, q 10,4 10,4 12,4 12,4 11 ,8 12,3 12,2 9,2 
.'.bnu:t>np, q 6,9 7,6 8,2 8,2 7,6 7,8 7,9 6,4 
A l{l1utruupli, hwq. lJlf 25 25 25 25 25 25 20 20 
E l/timruuiili, uq. 100 100 75 100 75 I 75 60 60 

• <wupwJftu hwtf bz1111Il} LJ/Wpmuwljnuf t u/1upbw/1lj wtf/1uwppmuap · !l1qftu (6 %), 
tfap/muftu (2,5 %), wpanuftu (2 %), wpftLJ/um.'pwu (O, J %) : 

UU1Gtnm zp2wumu wfihpwcrtzm t hfiwpwtJ.npmpJwG uwhUwGfibpmu 
hpwcrwptlbt ljwpmn:P]l!lig, 6wlJfi11h11Pg L. LUJl bwtlw1wJpG 4tpwmhmulJGl:ippg : 
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11-pwGp UJ.WpntGwlJmu bG uba pwGwlJntpJwup uwGptGhp, npnGp 2PP L. hhzm 
:phpuhGmwgtlnrt uGGqwGJmphpp pwp.6p UJ.WpmGwlJmpJwG hhmL.wGpntl zwm 
wpwq pwquwfimu bG L. tti1wgfimu lJbpp npwlJ[!, pGw hhmL.wGpntl tuwG
qwp4mu t }unolJnpGl:ipp uwpunqmpJmG[!: lun61JnpGtppG utpqwm IJwpm.l 4h
pw4pt1m '10UJ.l2IllU WJU wfihpwcrbzm t UlWL up pwfip zwt.j1wpwcrpGGbpntl' 
pwpU, pulJ w4_b!P lllltl t' UJ.[1DUJ.}lnfiwpp4_n4_ lJWU up2Gwpp4_n4_ UJ.lllhWUnJWQ-
4_wa 4_llnw4mu, pfizl! uwlJwJG npnz 1wttintl Gtlwqhgfimu t WJ11 IJhpp nnnl:i\]ln
tpJntG[!: Uuhpwcrbzm t }umuwtliht fun6lJnpfihp}1 IJhpwpwctGnuI IJwpp z}16m4}1 
oqmwqnpamupg, pwGp np fJ:PtuGmu uGG11wfiJmphpp UJ.WJlmGmlJmpJmGG wG
GzwG t: 

lunqh)lp uwmqwzp pmuwCi crwuwGw4 bCipwqptlmu t hwuw4gqwa 4hpntl 
lJbp.mlJpuwu wqwm hqwGwlJ, pfizl! 1mtlwqmJGu WUJ.Whntli.tmu t wtlmnuwm 
lJhpwuwCiGhpp IJppwnuwCi 11hUJ.I2mU: Sptlwb IJhpp pwCiwlJmpJntCi[! UJ.hmp t 
ttinpp-pCiz qbpwqwGgp lJhpp WJU pwCiwlJ[!, np[! 4wpn11 hG mtnhL }un6lJnpGhp[!: 
Uqmnuwtn 4tpwuwGGhpp oqtnwqnpauwG qhUJ.Pntu hwuwlJgtJ.wa lJbp[! zp 
41wGntU funqwGngp hntn[!: 

4JwGpp wnw2pG pulJ zwpwppg }un6lJnpfihp[! UJ.btnp t wqwm unmbGwG 
tuut1m 2p}1G, }1Grn GUJ.wummu t Gnpuw1 wfunpcrwlJ}l qwpqwguwfi(!: lihpp l 1.Jq 

1np GJmpp hwztJ.ntl }unnqnpfihppG wfihpwcrhzm t upGzL. 8 IJq 2mp: 1 opqw 2PP 
U!Whwfi2l! IJwqi.lmu t }unl'lltnp}l 4hfiqwfip qwfiqqwap 10 %: Qpp GIJwmuwup 
UJ.WhLUU2[! hwtnlJWUJ.bU uha t }unqwGngp OllP pwp6p 2hpuwutnp6wfip L. IJbfi
qwGpGbpfl hfltJ.wGqmpJmfifihpp 11hUJ.I2mil: lunqhpp 4nriu)lg 2PP oqtnwqnpbmu[! 
hhztnwfinul t wJG 11hUJ.I2mU, bph pwuw6L. wtJ.tnn}uungGbpp t.j1w4wfi[! hhzm t 
uhqthlmu: 'UpU!btWJpfi wtJ.tnn}uungGhp[! }uneilJnpGhpp 4.Jwfipp wnw2)1fi opl:ip)1G 
UJ.bmp t 2mp{! pwg pnqGtG 4w13}11GtpntJ., upfizL. tuneilJnpGbp[! untJ.npbG qpwGg: 
Juungfitp[! UJ.hmp t wubG op uwpptlbfi L. ummqtlbfi: BwG4wI.ti t , np flp.Wfip 
hwpuwpbglJ.bG pwup ut2 npnzwlJ)1 pwGw4mpJwup 2mp 1.JmmwlJbtmfi, npUJ.bU
qp 2mp[! mwpwfiw zblip)1 Ghpup OllP 2hpuwutn)1Ciwfip(i hlllUWUJ.WUlWU}uUlfi : 

11.3.5. Iunqlt qwpp 1.flntuwppfi)1~Cibp{! 

.PGnul }unt'.ilJnpGtp)1 uhb pwGw4mpJwG, utpmfip wfil)uwG, }uneilJnpGtppG 
1Jhpwqph1mg hp.wcrwp.4.h1m, qp.ap pnp.pnpuwG qhUJ.PmU qqwgtJ.mu t uwJ
p.wlJwG 4wpp UJ.WlJwu, L. U1nw2wGmu t flp.l.U uwufiwlJp 4wu LPM t.j1nfuw
p)1Guwu wuhpwcthzmmpJmG: .Pni.np qhUJ.Phpmu }uneilJnpuhp)1 wohguwu hw-
2n11mpJntU[! lJwtulJ.wb t bG]lg htmn }u)1cr)1 oqmwqnpMwG lwt.j1]1g: LwtllllqmJG 
U11.Uppbpwq[! tunnljnpGhp)1G WJL ubpmGp unm Ulhqwttintuhtfi t: 

liwpp wp.hhumwl.jwfi t.PntuwpltfifllP. pwqwllJlntpJntfi[! ll!hUlp t wnwlJ.b
LLUQlllJUU unm LtiGJ:i UWJpwqwfi 4wpp 4wqultfi: liwp{! t.j1n}uwppGrui hwtnmlJ 
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fuwnfimpqfihp{! UJ.Wtnpwumtj_mu hfi qnpO-wpwGCihpmu L. oqmwqnpO-lj_mu wp
mwqpnqfl hpwhwGq)l hwuwowJfi: Unwtl_hthwpuwp t fun6lJ.npfihppG lJ.hpwlJ.pht 
nlfuwpp lJ.wpmj_, pwfip np WJU UJ.WpmCiwlJ.m.u t uhO pwGwlJ.lltflJWUp uGCiqw
Ujntphp: l.Jntl_P lJ.wfll! WJU qhuwmu wJfipwfi tt {!GqmfihtP 2t' up lJ.nqupg uhpmfip 
lJ.wpp hwutuwm wtl_htP PP2 uGfiqwGJmphpp UJ.WpntGwlJ.mpJwfi, UJmu lJ.nqu)lg' 
fun6lJ.npGhpp umwunpumu qcJ-tj_wpwuwpu tunznp 13wGopmlJ.Ghp wnw2wgfihtm 
UJ.Wm6wnnlj_: bph fun6lJ.npGhppfi mptj_mu t lJ.ntj_p lJ.wp, WUJ.W oqmwqnpatj_mu t 
lJ.pp tj_tp2mu umwgtj_wO-, lJ.pmpnGwpptj_ntj_ lJ.wu up2Gwpptj_ntj_ pptj_hglj_wO- lJ.wp{!: 
lun6lJ.npGhppG lJ.wp]1 ipnfuwppu]1m mptj_mu t hwpp pwuhpn4, pulJ. UGw
gnpqfihp{! hhnwgtj_mu tG: l.JtpwlJ.puwfi wnw2pu ophppG wuhpwcthzm t 
ummqht' wp11Jnp fun6lJ.npGhpl! tuumu tu ipnfuwppfipm: UlJ.qpGwlJ.wfi ipnqmu 
ipnfuwppup2p opwlJ.wG 2wtliwpwfiwlJ.l! pwcJ-wCitj_mu t 10 uwu)l, npnfip mptj_mu 
hfi hwtj_wuwp cJ-wuwfiwlJ.whwm4wO-fihpp {!fipwgpmu: bppnpq zwpwp)lg 2ill
ipwpwfiwlJ.l! pwcJ-wfitj_mu t 6 uwuJl: 

11.3.6. lunOl.J.npfihppfi uhpntfipg qmphm 

lun6lJ.npfihppfi uhpmfipg lJ.tnphm UJ.WlllUJUfuwfiwmm up2ngwnmu t , nppfi 
wfihpwcthzm t twtl_ fiwfuwUJ.wmpwumtl_tr liJfi lJ.wphtP t ppwqwGwgfiht 
fun6lJ.npfihpp tuwfipp hppnpq zwpwppg ulJ.uwa: Utl_htP tl_wq funphmpq 2P 
mptl_mu qw lJ.wmwpht, pwfip np u]1 lJ.mtupg qhnL.u 2P tl_hpwlJ.wuqutl_ht uhpmup 
uhnwqwfi WUJ.wpwtn{!, UJmu lJ.nqupg· tj_wq hwuwqmu pwpop t tunnqnpfihpp 
UJ.Whwfi2l! lJ.hpp ufifiqwpwpmpJwfi L. pwqwqpmflJWfi GlJ.wmuwup: Pwgp WJll, 
ipnpp fun6lJ.npfihp]1 unm qhnL.u qwpqwgwO- 2hfi uwpunqwlJ.wfi mqpG L. pum
CiwJ]1fi hwuwlJ.wpq{!, mump WJl} cJ-wuwfiwlJ. qpwCip zwm l!filJ.wtmCiwlJ. hG 
tj_wpwlJ.p hwGl}hur 5wfilJ.wtP t, npUJ.huqp fun6lJ.npGhpp lJ.hpwlJ.puwG ipnipn
fumpJntU{! lJ.wmwptj_p wump6wCiwpwp: Ubpmupg lJ.mphtm cJ-wuwCiwlJ. wpqht
tj_mu t l{lnfuht qhp{!: lun6qnpfihp{! u]1 pwfip op UJ.hUlp t ufiwfi uhfiwuumpmu, -
pulJ. uhpntG[! hbnwgtj_p WJfitnhqpg: Ubpmfipg lJ.tnpbtm cJ-wuwGwlJ. wGwufiwzh
fipp oqp 2tpuwump6wfil! UJ.htnp t hwugfiht upfi2L. 25°C lJ.wu uhfiwuumpmu 
mhqwqpht tpwgmgp2 2tpumpJwfi wqpJmp: ci-w wptj_mu t finp hhnwgtj_wO
fun6lJ.npGhpp' 2hpumpJwfi GlJ.wmuwup pwpop UJ.whwfi2l! pw4wpwphtm 
hwuwp: lijqUJ.bu hfi tj_wptj_mu GwL. 5-8 zwpwpwlJ.wfi fun6lJ.npfihpp qb1.1.J11ntU: 

LntO-Q qwfituwpqhthtnt fiUJ.WlllwlJ.ntj_ uhpmfipg lJ.tnphtm OPI! L. hw2npq 
ophppG mptj_mu t lJ.hpp fitj_wqhgtj_wO- 2WtliwpwcJ-pG: liJq op{! fun6lJ.npGhp{! PP2 
hfi mmmu, pwJg hhmn qpwfig wfunpcJ-wq{! lJ.mpmlJ. pwgtj_mu t : OutwG L. uUJ.P
mwlJ.mg{! pwJPWJllil .'phpuhfimfihpp wlJ.mptj_wgmufi {!fipwfimu t wtlhtP qwfi
qwq, pwfi wtl_htwfimu t UJ.Whwu2tl_nq lJ.hpp pwGwqmpJntfi{!: ci-pw hhmL.wfipntj_ 
2Uwputj_w0- lJ.hpfi wfigfimu t pwpwq wqflpwJpG pwcJ-)lG L. Cill!wummu E. coli 
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gnmJlilJ.fihpp wpwq pwquwguwfi{!, npnfip wfigfihtml hwum wqflpwjpG pwcJ-pG' 
fun6lJ.npfihpp unm wnw2wgfimu hfi tm.0-: 

Iun6lJ.npfihppfi hhnwgfihtm UJ.Whpg npnzwlJ.p ophpp {!fipwgpmu wfihpw
dhzui t wump6wfiwpwp, uwlJ.wJfi lJ.wCinuw4np, wtl_htwgfiht mptl_nri. lJ.hpp pw
fiwlJ.mpJm.fi{!, npUJ.huqp lJ.wfifutj_p 2WtPP9 w4hLP mmhm L. fun6lJ.npfihpp uwp
unqwlJ.wfi hwuwlJ.wpqp qhpphnfitj_wO-mpJmfi[J: ci-pw hhm uhlJ.mhq 5-7-pq oph
ppg ulJ.uwO-' fun6lJ.npfihppfi hwplJ.wtj_np t wnwmnphG mwt fumwgpwO- lJ.hp: 
LmO-p qh1.1.J11ntU uhpmfipg lJ.mphtm OJll! fun6lJ.npfihppG {!fiqhwfipWUJ.hU lJ.hp 2hfi 
mwLtiu, uwlJ.wJfi qpwfip UJ.htnp t mfihfiwfi uwpmp 2PP9 oqmtl_htm hGwpw
lj_npmpJmfi: .:.w2npq ophppfi lJ.ppwnm.u hu uwMwfiwtliwlJ. lJ.hpwlJ.pmu' ulJ.uh
tntl_ upfi2L. uhpmfipg lJ.mphtm OJll! mptj_nq lJ.hpp pwfiwlJ.m.pjwG 75 % 2ill
ipwpwcJ-fipg : liJfimhhmL. WJll pwGwlJ.mpJm.GG wump6wfiwpwp wtl_htwgtj_mu t 
L. hwug4mu wqwm lJ.hpwlJ.puwG 2WtliwpwfiwlJ.pCi: Unw2)1fi ophppG Jm
pwpwG2Jmp fun6lJ.np lJ.hpwuwfip unm UJ.hmp t mfihfiw pp mhrur UwhuwGw
tiiwlJ. mhqhpp qhuwmu mcthq tunnlJ.npGhp{!, 6Cizhtntl fllll.Jthppu, wGlJ.wtu lJ.hpp 
pwGwlJ.mpJntCipg lJ.wpnq hu zwm mmht, pu2l! l}Wnfimu t tmO-p UJ.Wtn6wn: 

Lm.0-Jl wnw2wguwfil! fiUJ.wummu t lJ.hpm.u UJ.Pnmhpup pwpop UJ.WpmGw
lJ.mpJntU[l L. pwqwGpwGJntpp gwO-p pwGwlJ.[l, pG2UJ.hu GwL. npnz hwGpwjpG 
hwtl_htmufihp (hplJ.lJ.wl9pmu:}lnu.'pwm), npnfip mfihG pwpop pm.'phpwJpfi (hpu
GwJpfi) hwmlJ.wGpzGhp: lihpp uUJ.PmwlJ.mgl! L. Gztj_wO- hwGpwJ)1fi hwtl_htmu
Cihp{! 2hqnpwgfimu bu umwunpuwhJmpp up uwul! L. pwpopwgfimu 
umwunpu)l m pwpwlJ. wqppwJpfi pwcJ-Gp UJ.wpm.fiwlJ.ntflJWU pH -p uhO-mpJntGQ: 
ci-w UJ.WlJ.wuhgGmu t umwunpup wqwpptj_p wqqhgmpJmGpg n2G2wgnq uwGpt
Ghpp pwCiwlJ.mpJntfi{! L. hhzmwgfimu qpwfig wugmul! hwum wqflpwJG pwcJ-Gpg 
qhUJ.P pwpwlJ. wqflpwjpG pwd)lG: LntO-{! lJ.wphLti t lJ.wGfuwpqhtht hwtl_htmufihpp 
hwmmlJ. pwqwqpntpjwup: lunphmpq t tnptj_m.u fun6lJ.npGhppG uhpntG)lg lJ.mph-
1mg hhmn 2 zwpwptj_w {!Cipwgpmu lJ.hppCi wtl_htwgfiht hwlJ.wp]mm)llJ.Ghp: 
UCihpwcthztnntflJWU qtuwmu lJ.wphtP t 1 zwpwp UlWL WJUUJ.Pu)l lJ.hp , npp 50 % 
lJ.wqutj_wO- t uUJ.PmwlJ.mg)l gwO-p UJ.WpmGwlJ.ntflJWUp ptip)lg L. hwCipwJ)lCi CiJnt
phppg: liJl}ll.J.Puntj_ Gtj_wqmu t lJ.hp)l pm.'phpwJ)lfi wqqhgmpJntU[l L. mcJ-hqwGmu 
wqflpfihpp lJ.0-lJ.nqwlJ.wGmpJntU{! (wq.92): 

bph uhpntG)lg lJ.tnphtmg hhmn oL.wtj_npmu hG fun6lJ.npGhpp Gnp fuuphp , 
WUJ.W un4npwpwp qpwfig u)12L. ulJ.utj_mu t UJ.WJPWJl, npl! hwfiqhgfimu t 
uwmqwz)l lJ.npmumfihp)l: ci-pwfipg tumuwtiihtm hwuwp wGhpwcthzm t pntnp 
fun6lJ.npfihppfi uzwlJ.ht (gnqwplJ.hJ) mcJ-hq hnmwtj_hm fiJntphpn4 ( oppfiwlJ.' 
WtlJ.nhntn4): Pwgp WJq, lJ.hGqwGpGhpfi wpwq lJ.hwfiqwpmtj_hG, hph Illlwfig 
mzwqpntf)JntU{! zhqtj_p Pfi2-np pwfintj_, op)lGwlJ. . lJ.wphtP t UlWL Ori.nm lJ.wu tunm: 
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Urumuwq 92 
Ubpmupg qmpwb funnqnpuhpp uwpu11I1ntPJWU fuwuqwpuwu UJ.Wmnwnuhpn 

L. I]!1Wfig qwufuuwfi Up2ngwnnuHihp{! 
"lwuu'.iwnGb 

Lpwgmg)l~ 4bpJ!G lwtlJ.wqwGg 
mz 1!Gmt1wgGtm 
libpnu! UUlnmbJ!GJ! ~wtll)lg 
wqbtJ! pwpdp 
UJWpmGwqmpJmGJ! (> 19 %) 

l.ibpmu hmu pwqwupwGJmp)l 
gwap UJWpmGwqmpJmGI! 
(>4 %) 
Cwpwp)l pwpdp UJ.wpm
uwqmpJntGJ! 
libpmu h)luGwJJ!u mwppbp)l 
pwpap UJWpmGwqmpJntGI! 

libpwpwctG)l pwqwilll)llGb[l)l 
wGpwqwpwp npwlJ.J! 
lJpqnmnpuflGGb[l)l wnqw Jntp
JlllUI! qbp)l ub2 

Uqwm qbpwqpmil[! 

lunqwungnu.i hJ!q)lbCiJ14 qwm -
UJWJUWGGbpl} 
luilbtm 2Pf1 uwnCimpjntGI} 
Swap 2tpuwum)lawfiJ! Ju
nqwGngmu 

Lpwgmgpl 4tpw4Pntti[! u4ut1 Jun6l.J.npfibp)l l.J.Jwfipp 
wnw2)lG zwpwpmu 
<.wuGbt fipwG, npUJbuqfl qbpwJuwnGmpqmu uutJ!mwqm
g)l uiwpmuwl.J.mpJmLIJ! tJ!Gfl 19 %-flg gwap, uf:iw
ctwtiwuwl.J. pwpb1wtlb1 l}PW wtiflGwppqwJflu l.J.wqil[! 
uflCipbmfll.J. wuflCiwppmCibpfl hwtlb1muCibpf1 uf12ngnq 

libpwJuwnCimprµuu pwqwuvwGJmp)l UJWpn1Ciw
qmpJntU[! hwugCibt uflGll.. 6-10 % 

bpl.J.l.J.w1.9f1mu:pnu:pwmn iPnJuwpflCibt uflwqw19flmu:pnu
:Pwmnq 
libpwpwctumu GtJ.wqbgGbt l.J.w19flmup l.J.wppnfiwmp 
(l.J.bpwJflCi l.J.wtlf16f1) UJWpmCiwl.J.mpJntCi[! 
Oqmwqnpbbt opqwGwl.J.wCi ppmubpfl (l.J.Pmpnuwppm, 
UUlnuiflnfiwppm, up2fiwppm) hwqt1muubp (1-2 %) 
Uqb1wgGbt opqwfiwl.J.wG ppmGbpfl wqbp (l.J.w19flmufl L. 
Gwmpflmilfl wqbp, l.J.w19flmufl UJ.pnutJ!nGwm) 

UbpmGpg l.J.mpt1mg hbmn wnw2!JG 14 opbpflG l.J.b[lp ub2 -
wqb1wgGbt qbqwufl2ngGbp 
libpfl ub2 wqt1w9Gbt hwqwpflnmflqCibp 
4bpfl ub2 wqb1wgGbt GwJuwpflnmfll.J.Cibp 

Oqmwqnpbbt uflwJG npw4Jw1 hwmflq 
UGnpwq hwmfltifl uwuGwtifl tlJ.nJuwpflGmill} uwppwa -
hwmpqnq 
Pwpb1wtJ.bt :pbpLiwJ!J hjlqjlbGfll.J. UJWJUWGGbp]! 

PwpapwgGbt 2Pf12bpuwumfl6wCil! t!flGlL. + 15 - 25°C 
PwpapwgGbt 2tpuwum)16wCil! wCiwuCiwzblipmu LiflGlL. + 
2s0c l.J.wu Juneil.J.npGbpflCi WUJ.whntlbt lJIWgmgfll 2tpum
PJWU wqpJmpGbpnq (flli:ppwqwpuflp 1wt!UJbp, qwqwJflli 
2bpuwtiwnwqwJpf1~) 

Jun64npfibpflli mwt npwl.J.Jwt 2mp 
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l l.3.7. Ubpmupg qmpwb funlllJ.nplihpp qhpwqpmun 
Ubpmupg l}mphtmg hhmn funol}npGhppG mwW.u hG hwmml} hwuwl}gtlwa 

l1hp, npG wGgmU:wjpG t}1mll1g hhmn l}wph!li t mwt wGutuhUwGwt}1w4 12wGw
l1mr1wup: li.hGIJwupGhpp Gnpuw1 qwpqwguwG hwuwp wGhpwahzm t Gwfu 
WUJ.whmJ.ht opqwupqu ummp qnpanIJ. tGhpq}1wJ}1 L. wGL}1nfuwp}1GhW. wupGw
ppmGhpp pwl{wpwp uwl}wpI}wl}: Ivnol}npGhpp uhawGw1mG qntq[!Gpwg l}h
pwptucJGpG l}wphJll t wl{h1wguh1 umumm zp2wGmu L. wGgmU:tuJpG t}1nqmu 
qpwGg l}nqupg l{wm mml{nq l}hpwmhuwl}Ghp, oppuw4' mwphl}wG, gnphGtu
znpw, ntnn, l}hpp pwl}1w, h1wan14p pntUUJ. L. WJLU: Ul}uwa 20 l}q l}hGqtuGp 
qwuql{wapg' funqhpp w6nq uwmqwz[!G l}wphW. t mw1 ou1w1ntl hwpmum 
l}wpmn.'}:>l!t (ht}1wa l}wu pwpdpnpwl} up1nup oL.nl{): li.wpmn.'ppl(! mptlntU t WJU 
12wliwl}mp1wup, nppwG funol}npGhpf! l}mmhG 30 pnUJ.hp f!Gpwgpmu, pwlip 11hn 
rwwGmu lh(i hwugpht pwquwGUJt uwGptGhp[!: 

SUlpphp hUJUllll}p funol}npGhpp. l}hUI}lllU}1 qwGql{wal! L. l}hpp. lllP UJntpp. 
oqmUJqnpantli[! Ghpl}lllJtugl{wa hG WIJ.Jntuwl} 93-mu: 

bph uhpmupg l}mpt1mg hhmn dL.wtJ.npmu hG fun6l}npGhpp. Gnp fuuphp, 
WUJ.w untJ.npUJpwp qpwGg up2L. ul}ul{mu t UJ.WJPlllp, np[! hwGqhgGmu t uwm
qwzp. l}npmumGhpp.: ri.pwup.g fumuwtllhtm hwuwp tuGhpwcJhzm t pn1np fun6-
l}npuhp}1G uzw4ht (gnqwpl}hl) mcJhq hnmUJl{hm GJmphpml (opp.Gwl}' 
UJtl}nhn1ntJ.): gUJg[l WJfl, l}hGqwGP.GhpG lllpwq l}hUJUI}tupml{hG, hph qpwGg 
mztuIJilntpjntG[! zhql{p. P.Gl-np ptuGmJ., opp.Gwl}' l}lllphlll t mw1 aqnm l}wu funm : 

Urumuwq 93 
liwpliwqhp L. Uhpmlipg qmpwb funlllJ.nplihpp qhliqwlip qwliqt[wbp 

t}1nt}1nfumpJntlili m qhpp oqmwqnpbntU{! 

Y.tG11wG}1 qwGq- -2wzw6{!, 
Y.hpp ::>u-p. oq-

~UJUWl}[!, zwplllp mwqnpamil[!, tJ.tuO-[!, 4q q/op 
q/op 

l 1,3-2,5 180 -
2 2,5-4,0 210 -
3 4,0-5,8 240 50-150 
4 5,8-7,8 270 150-300 
5 7,8-10 300 300-500 
6 10-12 350 600-650 
7 12-15 400 650-750 
8 15-18 440 750-900 
9 18-21 480 900-1050 
10 21-24 530 1050-1200 
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bph tum'.ilJ.npGhpJ! qGtjma hG pmh1m hUIUUip, UJUJUI Gnp '.phpUUIJmU 
gUIGlJ.lllW it UpUIGqUIUpg Up lJ.hp{! tlinluht UJmuntJ., pUIGp np qlll lJ.hGqUIGpGhpp 
hUIUlllp lJllll9ll19Pi umphup UJUiill6"wn t: 'Vnp tJ.wJP mhqUJtlinluhtm op[! 
tunolJ.npGhpJ! umwGmu hG upwJG pwpu 2mp: bplJ.pnpq optJ.U1Gpg lJ.hpwlJ.pmUJ! 
ulJ.umu hG UpUJJG 200 q lJ.hppg, pulJ. hw2npq ophppG mptJ.n11 lJ.hpp pwGwlJ.l! 
opllllJ.lllG U1tJ.h1wgGmu hG 100 qpwuntJ., npUJhuq}l uhlJ. 2wpwppg hGwpwtJ.np Ui
Gp mw1 lJ.hpp untJ.npwlJ.wG pwGUilJ.ntpjntG[!: lihpwlJ.puwG Gnp UJWJUWGGhppG 
wtJ.hUi hh2m wGgGhtm hwuwp lJ.Uiphlii t wnw2pG 2 2wpwptJ.w J!Gpwgpmu lJ.h
pwtuwnGmpqpG UitJ.h1wgGh1 hllllJ.wppnmplJ.Ghp, GwtuwppnmplJ.Ghp, opqwGw-
1.J.wG ppmGhp L_ WJtG: 

11.3.8. li:hpp pm:t:>hpwJpG mwflll11ntpJntGJ! 

liJwCipp wnw2pG hphp 2lllPUJPtlw [!Gpwgpmu tunolJ.npGhpp unm 
WplllWllPtJ.mu t hwpwphpwlJ.wGnphG lli Uta pwGwlJ.mpJWUp umwunpuwhjntp, 
npJ! hhmwqwJmU wumpowGwpwp wtJ.h1wGmu t: UJ11 UJWm6"wnntJ. Gnpuwt 
uwrmnqmpJwG hwuwp gwGlJ.wUi t pptJ.hgGht lJ.hpwpwdGp UJlllpntGwlJ.mpJntGJ!: 
lihpp mmhUimpJwG pwpopwguwG[! qmqJ!Gpwg tunolJ.npGhpp unm wtJ.htUJGmu 
t umwunpuwhJmpp wpmwllPntPJntG[!: Umwunpup UJWpmGllllJ.ntpjwG ut2 
wqwpptJ.P gwap tummpJntG[! lJ.lllpGwlJ.hp L_ uhpmGpg 1.J.mpwa tunolJ.npGhpp 
unm 1map Wlllll2lll9UWG hpuGwlJ.lllG UJWm6"wnGhppg uhlJ.G t, plllGp np wpqhG 
mwuGhplJ.muUJmGJlll w11Ppp ulJ.qpGwlJ.wG hwmtJ.waGhpmu UJUipmGllllJ.ntpJwG 
pH-!! lJ.wpnq t 4-pg pwpop UiGhi: pH-p pwpop wpdhpp 11hUJ12mU E.coli 
pwlJ.mhppwGhp[! lJ.hGumGwlJ. hG, pulJ. 11PwGg up pwGp 2mwuGhp lJ.wpnq hG 
pwquwGw1 GmJGpulJ. WJqUJtiup UJWJUwGGhpmu: Pwgp wJri' pH-p pwpop 
wpdhpp qhUJ12ntU qdtJ.wpwGmu t UJI1nmhpGp uwpuhUimpJntGJ!, pwGp np 
UJI1nmhwq}l UJnwtJ.h1wqmJG wlJ.mtitJ.mpJmGJ! GlJ.UJmtjmu t wtJ.hUi ppm 
up2wtJ.wjpntU (uwpuhltintpjWG GUjWUlllUJtjnp UJWJUUIG t pH-ti 4-pg gwap 
utampJmGJ!): 

lihpp ut2 UJWpmGwlJ.tJ.n112wm GJmphp umwunpumu lJ.wpnq hG ihqnpwg
Ght wqwpptJ.P npn2wlJ.p pwGwlJ.mpJmG, WJupGpG' GtJ.wqhgGht lJ.hpwlJ.pwtuJmup 
pm'.phpwJGntpJmGJ!: UriwpptJ.P npn2wlJ.p pUJGUilJ.mpJmG ihqnpwgGhtm lJ.hpp 
hwmlJ.mpJmGJ! lJ.nitJ.mu t lJ.hpp pm'.phpwJpG mUJpnqmpJmG: liJG npn2t1m hw
UUJp Gum2pG (100 q lJ.hp) wtJ.h1wgGmu hG umwunpuwhJmpp pptJ.wJGmpJWG[! 
hwuwqnp mpmptJ.wa wqwppm UIJGpwG dwuwGwlJ., upGiL. pH-p wpdhp[! hw
tJ.wuwptJ.P 4-p: UqwpptJ.P awtuutJ.wa pwGwlJ.mpJlllGJ! hWUWUJWlllWUluUJGmu t 
lJ.hpp pm'.phpwjpG mwpnqntpjWG[!: flppwG uha t WJG, WJGpwG PPL pwGllllJ.ntp
JWUp Ujhlllp t WJll lJ.hppg J!GqqplJ.tJ.P tunulJ.npGhpp lJ.hpwtuwnGmp@ ut2 (lllq. 
94): 
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Uiumuwq 94 
Swppbp wbuwljft ljbpft L. hwlfb1nufubpft pm.'pbpw1ftu wwpnrzmpJmU!J 

8,99 
9,97 
10,54 
50,68 
66,37 
1260,5 
755,2 

libpwtuwnGmp@ pwpop pm'.pbpwJGntpJmG[! UJWJUwGwtJ.npmu bG UJPll
mbpG[! L. WJGUJtiup hwGpWJpG hwtJ.htmuGbp, pGiUJPUPP hG lJ.wppnGUJmGhpJ! 
(lJ.wtJ.P6) 1.J.wu opupqGbp[!: Umwunpup UJWpmGwlJ.mpJwG pptJ.wJGwguUIG UUJ
lJ.wpqwlJ.I! m11ti11 lJ.llltutJ.wampJwG ut2 t oqmwqnpatJ.wa 1.J.hpp pwGwlJ.pg L_ hp-
1.J.m lJ.bpwlJ.pmuGbpp up2L. J!GlJ.wa dwuwGwlJ.whwmtJ.wapg: 

UbpmGGbppg lJ.mpUJa tunolJ.npGhpp hwuwp uhipwlJ.wG wpmwllPntPJWG 
lJ.bppg tuwnGmpqGbp UJlllllpwumhUiu wGhpwcth2m t pm'.phpwjpG mUJpnqmp
JlllGJ! UJWhbt gwap UUJlJ.wpqwlJ.p tJ.pw: '1-w pwpq it, hph UinlJ.w hG hwmplJ.wJpG 
pw11w11PliiGhp, pGiUJbu GwL. pmuwlJ.wG Jntqbp: UUJtimwlJ.mgwjpG pwqWllPPi
Gbp[! pwpopwgGmu bG pm'.pbpwJpG mwpnqmpJmGJ!: .:.wmlJ.lllUJhu hwmplJ.p L_ 

UllJWJP pmuUJti tuwnGmp@G upGpbmplJ. wupGlllppmGhpp UJtlhtwguwG 2Gnp
htitJ. lJ.bGqwGpGbpJ! WUJwhntJ.tJ.mu bG UJI1nmhpGp pU1tJ.U1lJ.wGpG gwap UJwpmGw
lJ.mpJwUp wGipntuwppGbUi wupGwppmGbpntJ.: 

UbpmGpg lJ.mpwa tun6"lJ.npGbpp lJ.bpUituwnGmp@ hUIUUip hwGpwJpG hw
tJ.h1muGhp [!GmphUiu wGhpUictb2m t hw2tlti wnGht 11PU1Ggmu lJ.UILQpmup lJ.wp
pnGUJmp (lJ.hpp lJ.U1tJ.P6") GtJ.UiqwqmJG pwGUilJ.ntpJntGJ!, pUiUJhu GUIL. pntJL illWL 
lJ.w19pmup L. ~nu~npp wtJ.b19mlJ., pGm lJ.lJ.wGtuwpqhlti umwunpuwhJmpp wtJ.h-
1np11 ihqnplllgntUJ!: UGhpUidh2m t m2w11PntpJmG qwpO!iht GwL. lJ.hpp '.pnu
'.pUJmGbpp mbuUilJ.pG, pwGp np upw'.pnu'.pwmGhpJ! ihqnpUiguwG hwuwp wtJ.hlti 
PPi llllllllppm bG UJWhwG2mu, pwG hplJ.- L_ hnw'.pnu'.pUimGhpJ!: lihpUituwn
GmpqGbpp pm'.phpwJpG mlllpnqmpJntGJ! GtJ.wqmu t 11PwGg ut2 opqwGwlJ.wG 
ppmGbp L. lJ.UILQpmup opqUJGllllJ.lllG wqhp UitlhtwgGhUiu: 

libpwtuwnGmpqp pm'.pbpU1JpG mUJpnqmpJwG GtJ.wqhguwG m11PGhpJ!. 
- upGpbmplJ. wupGwppmGbpp UJtlhtlll9ntU' UJI1nmhpGwJpG lJ.hpp pwGw-

1.J.mpJwG upwdwuwGwlJ.Jlll GtJ.UiqbgUUIUp, 
- lJ.w19pmup lJ.wppnGUimp GtJ.UiqUiqmJG pUIGUilJ.ntpJUIG hwtJ.htmu, 
- lJ.w19pmuwlJ.wG lJ.bpUilJ.pmu UIJ11 mwppp opqwGwlJ.wG wqhpp wtJ.htwg-

uwG hw2tJ.PG, 
- '.pnu'.pnpwlJ.wG lJ.bpwlJ.pmu' 1.J.w19pmup ubmw'.pnu'.pwmGhpp (upwlJ.w19p-
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mu:pnu~wmuhp) hw24.flu, 
- opqwGwlJ.wu ppmGhpJ1 qwt'i !lllwGg wqhflp wtjhtwgmu: 

11.3.9. OpqwGwtiwG ppntfihpp oqmwqnpbntUt! Uhpmfipg l{mpw<) 
]um'.ilJ.npfibppG lJ.hpwltPhtm dwuwGwlJ. 

q_tp2P.G tnlllp[1Ghp[1G LWJG mwpwamt'i t umwghL opqwGwtiwG ppmGhpp L. 
!lllwfig wqhpp oqmwqnf1bntli(! uhp.mGpg qmpwa p.inolJ.n11Ghpp, ut11mGGhpp L. 
pm4nq tunqhpp lJ.hpwpwdpGGhpmu: to-pmGhpG mGhG UJ.WhWGnjWgGnq hlllUJ-
4ntpjlllU, pwup n11 wpqhLwlJ.mu l}wu 6Cizmt'i hfi lJ.hpmu wnlJ.w wfigwGlJ.wl}l 
uwuptGhpp pwquwgntt'i(! (oppGwlJ. ' UJ.PnUJ.PnGwppmG wtl_htlllgtj_mu t tunGwtl 
hwmplJ.pG npU{hu 1.1.J.WhUJbnJwgunq GJmp): Y:hpwlJ.puwG dlllUlllGwlJ. oqmw
qnpatj_nq opqwGwlJ.wG ppmGhp[! (4.ptnflnGwppm, up2Gwppm, pwgwp.iwppm, 
UJ.PnUJ.PnGwppm), 4tGriwGpGhpp hwliwp untj_npwqwG hG, pwGp np qnJwGmt'i 
hG flPWUg t'iwpunqwlJ.wG mqpmu GwL. UJmpw!JintuwGwlJ.mpJwG [!Gpwgpmu: 
Y:hpJ:l uh2 lJ.wph!lt t wtl_htwgGht WJ11 ppmGhflp tuwnGntfl(\(!, pGm }}lllJl lJ.tnw 
qpwGgpg JntpwpwGLJntflp hwmlj_mpJmGGhpp zGnphfltj_ t'iwGptGhpp tj_pw wqrih
gmpJntG(! riwpoGhL wnwtl_ht w11riJmGwtj_hm (w11.. 95, 96): 

011qwGwlJ.wG ppmGhp[! Gtj_wqhgumu hG lJ.hpwp.iwnGmprill L. uwpunqw
lj_wG mqm 1.1.J.WpmGwlJ.mpJwG pH-(!, WJupGpG' Gtj_wqhgGmt'i hG lJ.hpp pm~hpw

JpG mwpnqmpJntU[!, J1Gm UUJ.WUtnmli t lJ.hGqwGm umwt'inpup L. wqppGhpp 
uwGptGhpp wlj_mptj_mpJwG oGzuwG[!: liJl'l ppmGhpfl lJ.w1gpmuwlj_wG L. Gwtn
pJ1muwl.J.wG wqhprr gmgwphpmu hG upwGt'iwG wqqhgmpJmG: 'LihpwpwdpGGh
ppG lj_w19pmup opqwGwlJ.wG w11.hp wtl_htwgGhtm rituwmu Gtl_wqmu t UJ.whwG-
21! hwGpwJpfi 4w19pmu UJ.WpmGwlJ.nq hwtl_htmuGhflp Gl.J.wmuwlip: 

UiumuwlJ. 95 
UnwtJ.ht mwplllffilwb opqwfiwqwfi ppmfihpp L. qpwGg lllqhpp 

hwmltntpJntfifibpn 

UGtJ.wGmt'i[! 

lJp2Gwppm 
.!!wgwp.iwppm 
'1lpnUJ.PnGwppm 
.'.bmuwpw()(}nt 
Y: m nGw m 
liw19pmt'ip ~npupllltn 
uwmppmup ~npt'iJ1wtn 
Y:w19pmt'ip UJ.PnUJ.PnGwm 
uwtn mu nGwm 

QpJ1 ut2 tmbh
m mG 

Cwm twtl 
Cwm 1wtl 
Cwm 1wtl 

.!!J1z 
Lw 
-'2pz 

Cwm 1wtl 
Lwtl_ 

Cwtn wt 

~hqm4 

l,tqmlJ. 
.:!.tqml.J. 

<TlpG11 
Ill (i 

'1lpfiq 
'11J1Gq 
'1lpGfl 
Ill (i 
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Uiumuwti 96 

Y:bpw]uwnfimprifibpp ut2 oqmwqnpmt_nq opqwfiwqwfi ppmfibp)l L. 
qpw(ig WIJ.hpp OUJ.tnpliwtpwfiwqntpjntlit! 

liGtlwGmul! '1llllpmGwqmpJntGt! p.illlnGmprµnt'i, 
(!Utn qwGqtlwap, % 

.'.bmuwpwppm 1,0-2,0 

lfp2Gwppm 0,3-1,0 

.Qwgwp.iwppm 1,0-2,5 

'1lpnUJ.PnGwppm 1,0-1,5 

Y:pmpnGlllppm 1,0-2,0 

'Gwmppmup ~n11upwm 1,5-1,8 

Y:w19pmup ~npuplllm 1,0-2,0 

'Gwmppmup UJ.Pnl.l.J.PnGwm 1,0-2,0 

Y:w19pmt'ip UJ.Pnl.l.J.PnGwm 1,0-2,0 

Opqwfiwlj_wfi ppmfihpp L. l}Plllfig wqhpp oqmwqnpamurr qqllll}lnphfi 
4pollltnmu t tmop qhUJ.12hp[!: UnwfioGUlUJ.hu twtl lllqrihgmpJmfi t mfihGmu 
1.J.ptnpnGwpp4.fl l.J.llltgpmuwl.J.wG wru~ (tmbml hPtl_wGqwGwtm qhUJ.12hPI! Gtl_w
qmu hG 50 %-ntl): liJrumGpmli pwpopwGmu t lJ.hGqwGp qwGqtlwop plll2worr L. 
lJ.hpJ1 oqmwqnpMlllG lllpriJmGllltl_htnmpJntG(!: OflqlllGUll.J.wG ()pntGhpll plllph1w
qmu tG lj_hpJ1 hpqphGplJ. 4.f16wl.J.£!, GtllllqhgGmu l}PWGg pm~hpwJpG mwpnqmp
JntG(!, nzGzlllgfimt'i 1.J.wt'i 0G2mu UlUglllGl.J.wl}l t'illlGptGhp[!: Curi npmt'i, Gtlwqmu 
tG flPWGg qnpbntGhmpJUlG hhmL.wGpml wnw2lllglllb 1.J.n11mu1.11Ghp[! umllllinp
uwwqppwJpG mqpmt'i: Umlllt'inpullllllflPPWJpG m11.m pH-p Gtl_wqt'illlG wpriJmG
pmu pwpopwGmu t 1.1.J.PnUlhwqjl wqqhgmpJwG wpriJmGwtlhmm()JmGrr: 'Litpw
pwdpfifihpmt'i opqlllGwl.J.lllG ppmGhp[1 oUJ.mpliwt pwfiwl.J.mpJmGrr UJ.htnp t lj_wq
up. 1.J.hpwtuwnGmp@ qwGqtl_wcrp 0,6-2,0 %: 

lihpwpwdpGGtpmt'i ppmGtp L. wqhp oqmwqnpcrhl}lu wfih11wdhzm t hw2-
t[}l umGht flPWGg ~pqplJ.UllJ.wG tl}16wl.J.1:r '1lpfiq ppmfihpfi m wqhp[! lJ.wptl}l t 
wnwGg ridtJ.wpmpJwG UJ.WhUJ.wGht L. wtlhtwgGht 1.J.hpwti.IwnGmpriGhppG, pul} 
hhqml.J. ppmGhp[! 1.1.J.htnp t zw!Jiwtj_npht: lJp2Gwppm L. pwgwtuwppm oqmw
qnpcrtwu wGhpwdtzm t hwzt\ll wnGht. np flPWGp mGtG mdtq pwmwJP.z wq
ritgmpJmfi, ump hnm L. uwzl.J.p tj_plll 1.J.wt'i wwJ1 ut2 [!Gl.J.Ghl}lu wnw2wgGmt'i hfi 
wJptl_wopGhp: '1-w l.J.wpL.np t hwml.J.wUJ.bu Gztl_wcr p()mGhp UJ.WpmGwlJ.nq lJ.hpp 
1.1.J.WhUJ.wGt'iwfi mwpwGhpp hwt'iwp CiJmphp [!Gtnphl}lu: 

011qwGw4wG ppmGhpp lj_wu flPWGg wqhpp wtlhtwgliwG qpwl.J.wG wqrit
gmpjntG(! umwtl_bt twtl t wptnwhwJtnlJ.ntt'i utnGtnm 2112wGmt'i L., hlllmltlllUJ.hu, 
p.inol.J.npfihppG lj_wpp ipnp.iwppGpzGhpntJ. l.J.hpwltphl}lu, pG~U{hu GwL. t'itpmfipg 
l.J.mphtmg hhtnn, tpp 4tGqlllGpfihpJ1 unm umwt'inpuwhJmpp Ulpmwl}PmpJntGI! 
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qlmhu wCipwt.l_wp.wr t h wnqw t 1.hupunqwqwCi hwliwqwpq)1 !pmCiqgjlw JJ:l 
tuwCiqwpuwfi wnw2wguwCi t.l_mwCiq[!: 

liJUU!lmnt.1_, tlhflmCijlg qtnpl.UU tunoqnpCihpjl qhpwpwctjl(i(ibpnttl opqwCiw-
qwfi ppmCibp)1 h 'lPwCig wqhp)1 wt.l_htwgmi.l[! WUJ.Whmjmu t. 

• qhp)1 uwCiptwpwCiwqwCi wqmm.nt.l_wompJwG fit.l_wqbgmu, 
• l}hpwtuwnGmpajl pm:J.ihflWJjlfi mwpnqmpJwCi )12hgmu, 
• umwunpuwwqppwJ)1G mqm UJ.WpntfiwqntpJwCi pH-p wpctbpp Gt.l_wqh

gmu, 
• uwpunqwl}wG l>bpubGmfibp)1 wqqbgmpJwG pwrhtwtlmu, 
• uwpum1wl}wCi m1wmu wfigwGl}w!P uwCiptCihpp n2_Ci2_wgmu: 

11.4. tunqbp~ llwui11.w2~ pUlnLU[! 

fvnqhpp pmuwCi zwhmpwpbpmpJmCi[! l}wtutJ.wa t up2)1G opwqwLi pw
zw6)1 ubampJmGpg, qhGqwfip qwCiqtJ.wap pwzw6)1 t\pw qhp)1 awtuupg h uub
qppp npwq)lg: liJu gmgwG)lzGhp[! UJ.WJtlwfiwtJ.nptlwa bG qbfiqwGpfihp)1 qbfib
m)14wqwG wnwG6CiwhwmqmpJmGGbpntl, oqmwqnpatJ.wa qhpp pwGwl}ntl h 
pwqwqpmpJwup: Ivnqp uup wpmwqpmpJwCi t\pw qwmwptJ.wa [!GqhwGmp 
awtuutp)1 50-60 % l}wqumu bG l}bpw4fluwG awtuutp[!: £)..pwGg npnzuwCi ctw
uwCiw4 hwzi.ij1 hCi wnCimu l qq l}hpp wpcthpf!, oqmwqnpMwCi wp11JmCiwtJ.h
mmpJmCi[! h pmuwfi mhnqmpJntG[!: SGl.llhuwUJ.hu wnwtJ.ht CiUJ.wmwqwhwpuwp 
t l}hpw4flht !Pwpctbp h pwCiq qbpntJ., pwGp nr 'lPl.U 1.Ul111JntUwtJ.bum1.pjwCi 
zCinphjltl 4fl6wmtJ.mu t tunqhp)1 wuuiwCipwJ)lCi qwfiqt\wb")1Ci hwuGhtm ctwt!w
fiw 4 wh w mtJ. woff 

.PmuwG [!Gpwgpmu u)12)1G opwqwfi pwzwl'.ip pwqwqpmpJmfiG m ub
ampJntfi[!, [!UU1 qhpwl}ruw(i nrwtip h pCiuihfiuptJ.mpJWCi, WU[!Ciqhwui tlJ.ntlJ.ntu
tlmu bu: .PmuwG ctwuqbuip uqqpmu h u)12Ciwuwumu qtrwtiznmu t quwtup)1 h 
uqwGwqwqup WO[!, )lu4 tJ.bp2mu' nul}npCibp)1 w6[! qwG11wqmu t , h pwzwomu 
wtJ.htWUlll.tl t OWJluW h UUJ.titnwqmg[1 pwcttiCi[!: 

.PmuwCi )1GuibCiu)1tJ.mpJWU hhtn 6wpllflt qmmwljnttl[! uqutJ.mu t wtJ.b!P 
tJ.wq h ljwmwptJ.mu wpwq, 1.UJu)1GpG' ouimpuwt UUJ.WGqwJpG qwfiqtJ.wb[! wtJ.b
IP wpwq t 6hwtlnptjmu: Y:hpwpwctfimu uGCiqwCiJmphpp uwhuwCiwi.Jiw4 pw
GwljmpJwfi qhUJPmtl l'.iwpUJ.hpp ljnnnwljmi.l[! qwGqwqmu t , pwGp np uGGqw
CiJmphp[!, wnw2)1G hbpppG, awtuutJ.mu bG ul}wGwJ)1G hJmutJ.wapp 6hwtJ.npuwCi 
hwuwp: UwhtlwCiwi.Jiw4 ljhpwljpntu1! pntJl t mwum wmuGg uuhqppp wtJ.btnpq 
6wrUJ.w4wtilwfi tunqhppfi hwugfiht pwp6p UUJ.wGqwJpG qwCiqtJ.wap: U6bguwfi 
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h pmuwfi [!GIJwgpmu wGhpwctbzm t hwzt\P wnGbt 4tu11wCi)1Cihp.)1 gbqwJ)1G 
wnwfi6GwhwmqmpJmGGhp[!: Swpphp )1GmbGu)1tJ.mpJWtlp qhpwqpmuG wnw-
2wgGmu t uuhqppp pwqwqpmpJwCi i.jmtlJ.ntumpJmG (wq. 97): 

Utumuwq97 
~Ult\IlIJ. tunqhp)1 lJ.bpw4flU1.UU UWlJ.WJlilWlJ.I! h Uubqpp)l lJ.wqU{! 

wCinu'i lihGqwGti 
qwGq4_w- ~muwG 

U{! UUJl.UG- i.nhnqmp-
nu-

uqwG-
II tinr- owrUJ riti ctwuw- jntG{!, Ofl Ghfl 

Gw , Ghfl 

Unwi.n Unwm 90 130 11 40 38 
UwhuwGwtlJ.wlJ. U whUwGwtJ1w4 90 300 12 49 27 
Unwm UwhuwGwtJ1w4 90 240 11 45 33 
UwhuwCiw 1w Unwm 90 240 10 36 44 

11.4.1. f!mtJ.nq tunqhp)l UJ.WhwCi21! tfihpqpwJ)l 
h ufifiqwfiJmphp)l CilJ.wmuwup 

fvnqbpp pmtJ.nq uwmqwzp [!CiqhwGmp UJ.Whwfi21! uGGqwGJntpbpp Gl}wm
uwup 1.J.wtutJ.wa t qbGuwUJ.WhUJ.wGuwG UJ.1.UhwG2pg, ullfltmwl.J.mgp lt owpllflt o
pwlJ.wCi lJ.muiwlJ.uwG uhampJmCipg, j1G2_UJ.bU Gwh UJ.WhtJ.wapp UJ.WJuwGGhppg: 
.PuitJ.nq tunqbpp l}bGuwUJ.whUJ.wGuwti hwliwp wGhpwctbzm tGbpqpwJp UJ.W
hwG2I!' IlPWGg uhmwpn!Plt qwGqtjwo]1 (Y:Q0

•
75

) hbm hwubuwmb!Pu' lJ.wpb!P t 
hqpwljwgCibt, np won11 qbfiqwGpGhpp ljbGqwGp qwCiqtJ.wop wtJ.btwguwG hbm 
mhqp t mCibGmu ljbGuwUJ.whUJ.wGuwCi hwuwp wGhpwctbzm tCibpqpwJp UJ.1.U
hwG2)1 Gtjwqmu (pCizUJ.hu h tun6l}npfibpp unm), pwGp np hwuwqpG qntq[!Gpwg 
uwpuGp ljwquntpJntG[! 100 ljq ljbGqwGp qwGqtJ.wop hwztJ.ntJ. tu)1um i.Jini.Jintu
tJ.mu t: Ivnqhpp bGpwuwzljwJJ1G 1'.iwpllflt ljmmwljuwG [!Gpwgpmu ljpl'.iwmtJ.mu 
t 2tp.uwpm1.UllPillPJntG[!: liJq UJ.PngbuG wnwtJ.ht humwlj t wpmwhwJmtJ.mu 
ljhGqwGp qwfiqtJ.wop 0,63 (4Q0

•
63

) wumpnwCip '.pmCiljgpwJp uJ12ngntj. 
<Dtm (4.2/opwljwG) = 719 · Y:Q 0

•
69 (qq) · 1,1 : 

li:bGqwGJ1Gbp)1 pwp6p wljmPtJ.mpjwG qbUjpnttl ljbCiuWUJ.WhUjwGuwG hw
uwp wGhpwctbzm tGbpqpwJp 10 % -wCing UJ.1.UZWP mGbCii.utm GUJ.wmwqntJ. w
UJ.WhntJ.mpJwG hwuwp q)lpwntJ.mu t 1,1 qnpowl}pg[!: 16°C-pg gwop oq)l 2tp
uwump61.UCip qhUJPmtl qbGuwUJ.WhUJ.wGuwG hwuwp wGhrwctbzm tGtrqpwJp 
UJ.WhwG21! JmpwpwG2_Jm[1 GtJ.wqn11 wumpowG)1 hwuwp wtJ.btwgtlmu t 1,7 % -

ntJ.: 
-2wzwop hwuwp tfibpqpwJp UJ.WhwG21! hwi.lwUJ.wmwutuwGmu t UJ.Pn

mbpG)l lt owpllflt opwqwG qmmwqmuGbpp uhontpJl.UG[!, 1.UJupGpG' hwztJ.wpq
tJ.mu t [!Utn hJmutJ.w<)pGbpp wop tGbpqpwJp pwuwl}ntpjwG, pGzUJ.bu Gwlt qbG-
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qwup qwCiqtlwO-p pwzwnp hwuwp oqmwqnpO-tlwO- tubpqpwJp wpllJmCiwtlb
mmpJwCi: limmwl[tlwO- l qpwu nwpUJ.mli UJ.Wpmuwtitlmu t 39 452 tubpqpw, 
puq l qp.wu ll\Pnmb)1fimu' 22,6 q52: <Dn}uwCiwltwJ)1U tcibpqpwJp oqmwqnpa
uw(i qnpO-wqpg(! CiwpUJ.P qmmwquw(i qbuwmu 74 % t, puq UjpllUlbp(ip 4m
mwquw(i qtuwnur 56 %: Ivnqbpp pmtlnIJ. uwmqwzp J!Uqhwump UJ.WhwG2!! t
CibpqpwJp Ciqwmuwup pbptlwO- t wIJ.Jmuw4 98-mu: 

Urumuwq 98 
fluu{llIJ. lunqbpp Ujwhwfi2T! i.PntuwfiwqwJpfi tfibpqpwJ]l 

fiqwuniwup, lf.Q, 1 qllupfi Ubq opntu 

(J]12J:lu libfinwCih awumlwan, lm 
opwltwG 30 40 50 60 70 80 90 100 

~W7WOn, Q 

400 13,4 16,3 - - - - - -
500 15,4 18,3 20,9 23,4 - - - -
600 17,3 20,2 22,9 25,4 27,7 29,9 31 ,0 -
700 19,3 22,2 24,9 27,4 29,7 31,9 34,0 26,0 

800 - 24,2 26,9 29,4 31,7 33,9 36,0 38,0 

900 - - 28,9 31,3 33,7 35,9 38,0 40,0 

1000 - - - - 35,7 37,9 40,0 -

"lpnmb]l(i]l Ciltwmuwup qmm UjWhWU2J! 4.wtutlwO- t 4.b(iqw(im uwpu(i]l 
opqw(i(ibp]l Lt hJmutlwO-pubp]l uutJ:lmwl[mgubp]l tlhpwltwCiq(iuwu (L[bCiuw
UJ.WhUjwCiuwu) UjWhwu2]1g, ll\PilUlh]1Ci)1 opwqw(i ljmmwquw(i utampjntCipg L 
L[bpwpwctu]l UJ.PilUlb]lCi]l npwlj]lg : libuqwu]l qwCiqtlwO-p' 20-]lg u]lu1L l 00 4.q 
wl[btwguwu qtuwmu L[bCiuwUJ.WhUjwCiuwu hwuwp wuhpwctbzm wqnm]l pw
Ciwl[mpJntUJ! u4wqmu t 275-pg upu1L 155 uq' I qq ubmwpntJ:14 L[buqwu]l 

qwCiqtlw0-]1 (li~2°'7 5) hwzi.tml: 
liJ'l UJ.wmCiwnntl pmuwu ctwuwCiwlt L[buuwUJ.WhUJ.wCiuw(i hwuwp wu

hpwctbzm UJ.Pnmb)1Ci)1. l optlw UJ.whwu21! lqllu]l hwztlntl 15 q- ]lg wl[b1wumu t 
u]lu1L 30 q, u]1Ci1qbn tlwqwhwu gbqbp]l unm ljmmwl1tlnq UJ.Pillflh]lCi]l l)WUW-
4.ntpjntUU wtlbtwCimu t I 00-]lg u]lu1L 150 qpwu: 

lllpnmb]l(i]l UJ.WhWU2J! npnzbLJ:lu hwztlli b(i wn(imu qpw uwpubLJ:lntpjntU]!, 
wGi.PnluwppCibtJ:l wupCiwppmubp]l UJ.WpmCiwl[mpJntUJ! L qpwug hwpwpbpwlJ.
gmpJntUJ!: bpb I I. I. bCipwpwctumu CiztlwO- UJ.Pilmb]lG]l npwl[]l Ciqwmuwup 
UJ.whwu2uhpJ! pwtlwpwpi.twa bu, WUJ.W hwpl[wtlnp t wnw2unpqtlbt 99 L 100 
WIJ.JmuwqCihpmu Cibp\.iwJwgt\wO- UJ.PnmhpfiwJpCi qbpwlJ.puwCi 1wi.PwpwctpGGh

pnl[: 
Iunqbp]lu uGCiqwGJmpbpnt\ WUJ.Whntlhtm hwuwp wuhpwctbzm t Ciqwm]l 

mGbCiwt CiwpUJ.P UJ.WpmGwqntpJWU w(ihpwctbzm Cil[wqwqmJUJ!: IvnqbpCi ]1 tlli-
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Ciwl[]11bfi opqwu]lqumu upGpbqb1 WJGUJ.Pu]l wGi.Pn}uwp]lGbtJ:l CiwpUJ.wppmGbp, 
]1G1UJ.Pu]lp bG tJ:1Gn1twppmG Lt tJ:lGntbGwrrmu, WJ'l UJ.WUlCiwnntl qpwu11 UJ.bUll) t 
mptlb(i l.J.bpp hblll: libpwpwctGmu CiwpUJ.J! Ujbmp t tJ:1Ci)1. 1np GJmp)1. UJ.WpmGw-
4mrJwU l %-]lg n1 UJ.wl[wu: 

Urumuwq99 
UO]l uiwppbp pfiuibfiupqmpJwfi qbuwmu puil{llIJ. lunqbp]l 

UjWhWfi2{! hntU UjpnUlbpfip fiqWUlUWUp, q, 1 qllupfi ubq opntU 

(J]12]1u opwl[wu litunwuh c wuatlwan, lm 
pwzwCiJ!, q 20-40 40-60 60-80 80-100 

400 195 - - -

500 226 252 - -
600 260 280 297 290 
700 290 307 332 320 
800 - 348 364 344 
900 - 383 398 386 
1000 - - 442 431 

Urumuwq 100 
UO]l uiwppbp pfiuibfiupqmpJwfi qbuwmu puil{llIJ. lunqbpp 

UjWbWfi21! tJlqpfip fiqWUlUWUp, q, l qllupfi ubq opntu 

(J]12]1u opwl[wfi libunwGJ1 awGm.lwO-n, Im 
12w2wnn, q 20-40 40-60 60-80 80-100 

400 9,8 - - -
500 l I ,3 12,6 - -
600 13,0 14,0 14,8 14,5 
700 14,5 15,4 16,6 16,0 
800 - 17,4 18,2 17,2 
900 - 19,2 19,9 19,3 
1000 - - 22,l 21,6 

UGhpwctbzm t fiwL mzwqpmpJmfi qwpofibt L[bpwpwctfimu pwqwupw
GJntp]l UjWpmuwqmpJWUJ!: '1-pw wGpwt\wpwp 11wGwl[mpJwfi qtuwmu Iunqb
p]l unm wtumwhwptlmu bCi umwunpuwwq]lpwJpG mqm UJ.WmbpJ! (optiuwlJ.' 
upwJU hwm]ll[w}uwnumpqntl L[bpwl[pbLJ:lu, bpp gwO-p t hmu pwqwupwGJmrlt 
UjwpmCiwltntpjntU[!, }unqbplt unm qwpnq t UlllW2WUWL umwunpu]l tung): Uw
l[wjG 1lt rmJtwmpt\mu fiwh qbpw}uwnGmpqntu pwqwGpwGJmr]l 1wtfl]lg 
pwpop UJ.WpmGwqmpJmGJ!: liJ'l qbUJ.l2mu qmpmq Gt\wqmu t wO-}uw2ptpp L 
WJl u(i(iqwpwp Ujntpbplt uwpubLJ:lntpjntU(!, tiuw l[wmwgumu t tGbpq]lwJntl L 
WJl uGCiqwGJmpbpnt\ opqwu]lqu]l J!UqhwCimp WUJ.Whnt\t\wO-mpJntGJ!: flmt\nq 
}unqbpp L[bpwpwctGmu pwqwupwUJntp]l UjwpmCiwqmpJntUJ! UjbUlp t L[wqu]l 
1np UJntpp 3-6 %: 
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11.4.2. l!mtJ.nq junqbpp qbpwpwctUp pwqwqpntpJWUI! UbpltwJwgtJ.nq 
UIWhwU2Ubpf! 

tGhpqfl.wJfl. h uCifiqwuJmpbpfl. G4wmuwup Junqbpp UJ.whwfi2fi wl.l.!whntJ.b
Lnt hwuwp wCihpwdb2m t hw2tJ.P wnubt oqmwqnpotJ.nq 4bpp 0-wtJ.wll!, pfizl! 
4wJutJ.wO- t junqbpp. 4bCiqwCip qwCiqtJ.wO-pg, ltbpp mbuw4pg h npw4pg, 4bCiqw
fipCibpp mwpfl.ppg h ubnpg, Ilflwug l.l.!whtJ.w0-11fl UJWJUwufibppg: Junqbpp upb
pwmtJ.mpJWCi h Uup npw4p gwfi4wtJ1 uw4wpqw4p humubtm hwuwp wuhpw
ctb2m t 4bpw4puwu zwtflwpwCiw4ubpp(i hWUWl.l.!WUlWUjuwCi h tflwumwgp oq
mwqnpO-tJ.nq 4bpp hw2tJ.wnuwup 4wqutJ.wO- 4bpwpwctpfi: 

Pmtlnq Junqbpp hwuwp 4wphnp qbp t Juwqmu ljbpp ub2 tCibpqJl.wJp UjW
pmCiw4ntPJillUJ:!: libpfl. oqmwqnpouwCi w!'.ipCi qmqJ:!Gpwg wtlbtwCimu t Ciwh 
4bCiqwCim opqwCipqu umunq tubpqfl.wJfl. 11wuw4f!: .Rwup np wuwuuw2bu11p 
4nfi4pbm 2bpuwumfl.!'.iwCifl. UjWJUwCiCibpnu1 UwpuCip npn2w4fl uw4bpbupg lthCi
qwCipCibp{! wpmwqwmmu bu jupum uwhUwutJ.wo pwCiw4mpJwUp 2bpump
Jmfi, illl.l.!W [!UqhwCimp tfibpqfl.wJti UjWhWU2I! 4hfiUWl.l.!WhUjWUUWU hwuwp 
wCihpwdb2m tfibpqJl.wJfl.g 3,5-4 wuqwu wtJ.btJl tJlGbt zfl. 4wpnq: Up111mu11mu 
4bpp. ut2 tCibpqfl.WJP 11wuwqp wtlb1wgntUI! hwuqbgumu t I1[1W Ul.l.!Wnuwfi 
GtJ.wqbguwCiJ:!, WJG qbUJ11mu, bpp pwqwCipwCiJmpntl hwpmutn 4bp (gnpbCifl. 
pbtfl) oqmwqnpobtJlu 4hCiqwCipCibpJ:! 4wpnq bu tCibpqfl.wJp gwap 1.1.!WpmCiw
LtmpJmCil! tJ.bpw4wCiqCib1 oqmwqnpO-LJ.nq 4bpp 12wuw4mpjwCi wtJ.btwguwCi up-
2ngntJ.: UwhUwCitJ.wo JunuwtJ.mpJwup (12,0 %) hwuw4gt.J.wo 4bpp' l opmu oq
mwqnpotJ.nq Up2fl.Ci qwCiqtJ.wofl. 1 4q-mU UjWpntuw4lJ.nq 13 lJQ tflnjuwCiW4W
JpCi tCibpqJl.wCi pmuwfi u4qpmu 4wqumu t Junqbpp pmtJ.nq uwmqw2P. 4bCiqwup. 
qwuqtJ.wop' UilU1WtJ.npwUjbU 3 o/o, pu4 ptnUwfi tJ.bp2mu' 2,6 %: 

UunpowmwO- h tq uwmqw2 Junqbpp wjunpdw41! mwppbp t: bpb pmuwu 
u4qpmu I1[1wCig 4nqupg oqmwqnpolJ.nq 4bpp qwCiqtJ.wol! qpbpb umJGG t , WUJw 
pmuwCi tJ.bp2mu wunpowtnwoCibpG wtJ.btJl 2wm 4bp bfi oqmwqnp0n1u, 11wu tq 
UWU1ll.W21!, zUWJWO UjflflUlbp(ip 4mmw4mul! IlflWUg unui, tJ.bp2Jl.Gfibpp.u hwub
uwm, pwpop 2t: bpb wunpowmwoGbpJ:! wqwm umwumu bu wJfi11wG ljbp, np-
11wCi tq junqbpJ:!, wUJw I1[lwGg pw2wnmu 4mpm4 wt.J.btwfimu t !'.iwplllJl. 4m
mw4mu{!: liJq UJWm!'.iwnntJ. pmuwfi tJ.bp2mu wuhpwctb2m t Gt.J.wqbgubt 1 opmu 
mplJ.nq hwuw4gtJ.wo 4bpJ:! 4wu UJWpmCiw4tJ.nq tCibpqflwJfl 11wfiw4mpJntfil!: tq 
uwmqw2P. h wunpowmwoubpp. hwuwmbq UjwhtJ.wapp. qbutpmu tJ.bp2Jl.CiCibpu, 
WJUUJ.bU 4nztJ.wo «UUJ.wCiqwjfl.U hwumumpJWUJ:!» (tiurn npn2LJ.mu t uubll.Jl.j2ntU 
!'.iwplllJl. uwuuwpwduntJ.) hwu(imu bu tqbpp hwubuwm 5-10 4q-ntJ. UJ.W4wu 
4 bCiqwGfl. qwGqtJ.wop qbUIPmu: 

Junqbpp. mwppbp gbqbp oqmwqnpomu bu mwppbp pwfiw4mpJwup hw
uw4gtJ.wo 4bp: liJUl.l.!UU, UJ.btnpb(i gbll.Jl. junqbp{! Ufl.wtJ.np OWUWUW4WhWUltJ.W-
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anu1 oqmwqnpomu tCi wUhwubuwm I/Pi hwuw4gtJ.wo 4tp, 11wa qbpuwCiw-
4wu 4wpuw4wu2 4wu twU.11[1wu gbqbpp 4tuqwupUbp{!: .Rw2wnp f!Cipwg12mu 
wtJ.btJl 11P.z uUIJ1.mw4mg 4mmw4nq gbqbpf!, npUJ.bu 4wCinCi, {!Cirµuuw4 bCi nunb
tm wtJ.btJl 2WU1 4bp h hw4tJ.wo bfi zwtJ!pg wtJ.btJl !'.iwpUJw4wtt1wfi: U}1hfintjfi 
chuuwCiw4, uUIJ1.mw4mgp. ubo 11wfiw4 4mmw4nq gbqbpfl. unm oqmwqnpotJ.wo 
4bfll! zP. pwtJ.w4wfiwgfimu UUWJP.fi upbpwmtJ.mpJWU Jl.pbfig Cibpmct{! I1[lUhnpb
Lnt hwuwp: Cl-npofiw4wCimu qw tmotJ.mu t' wnw2flCi qbll!J2mu mptJ.nq 4bpfl 
11wfiw4fl GtJ.wqbguwup, bp4pnpq qbUIPmu' 4hpmu tfibpqJl.wJfl h ufifiqwpwp 
UJmpbpfl. uiwpmuw4mpJwfi wtJ.btwguwup: 

<!.wuw4gtJ.wo 4bpp mmbtJlmpJntfil! 4wJutJ.wo t I1[1W pwqw1wpzCih11lt uwfi
pwguwCi wump.uwCipg h ~flqfl.4w4wCi wJL hwm4mpJmCifibppg: ::>wtJ!wqwCig 
uwfip wqwgwo 4bfll! pwgwuwpwp t wqqmu 4bfiqwfipfibpfl mmbtJlmpJwfi 
tlflw, 11wfi]1 np wJfi ppp hbtn JuwnCitJ.btJlu, pbpwfimu wnw2wgfimu t outwJp 
unuuowqwuqtJ.wo: .:.wuw4gtlwo 4bfll! UJbm12 t tJlfip wJfilllJl.upCi, np uwll.Jl. 1 uu 
mpwuwqpo mCibgnq wfig11bpntl wfigfip. qwfiqtJ.wo]1 20 %- pg nz wtJ.btJlfi: libpp 
hwmp4wtJ.npmu12 twtlwgfimu t mtnhtJlmpJntfi{!: libfiqwfipfihpp wJunpctw41! 
pwpopwfimu t hwuw4gLJ.wo 4hPI! PP2htm wp111mCipmu, uw4wJCi 2PP uta pw
Ciw4mpJntCil! pwgwuwpwp t wfi.11[1wqwnfimu 4bpfl. znp CiJmpp oqmwqnpMwCi 
tJ.pw, 12wCi]1 np Junqbpfl. uwpunqw4wG mqm mwpnqmpJntU{! uwhuwfiwt.Pw4 t 
h WJCi zp 4wpnq {!Ul}Illfiht uha pwfiw4mpJWUp 2wm 2PWW 4hpwjpfi qwCiqtJ.wo: 
<l>nJuwCiw4wJfl.Ci thpqfl.wJP. pwfiw4mpJntfil! 1 L 2pwtJ1 4bpmu Ujbtni;? t tJlCip 
3 lJQ-pg nz UJW4wu: .:,bqm4 4hp uwmw4wpwpnq hwmm4 uwpJ2bpp. wn4w
JntpJwCi qbUIPntU 1 4q znp hwuw4gtJ.wO- 4bppCi wCihpwctb2m t Juwnfibt 2,5-3 l 
2mp: Qpp. WJfl 12wuw4mpJntCil! untJ.npwpwp pw4w4wG t 4hfiqwfipfibpp 2PP 
UJ.whwfi21! wwgfibtm hwuwp: 

btCibtntl Junqbpp uwpunqw4wCi mqm wnwfiofiwhwm4mpJmCipg' wfihpw
ctb2m t hw2tJ.P wnfibt fiwh oqmwqnpotJ.nq 4bpp uwpubtJlmpJntU{!: libfiqwCip 
qwuqtJ.wO-p wnwtJ.btwqmJfi 12w2w6 wuiwhntJ.btm hwuwp 4bpwpwctCip opqw
uw4wfi fiJmpbpp uwpubtJlmpJntfil! pmuwCi u4qpmu (4Q upfizh 55 4q) UJhmp t 
tJlCip 82 %-Jl.g , p.u4 pmuwCi bqpwtJ!w4pz tJ!nqmu (4Q 55 4q- pg pwpop)' 78 % -
pg nz UJw4wu (wq. 101): 

Junqbpp w!'.ip I!fipwgpmu uCiCiqwCiJmphpfl. Ci4wmuwup tJ!mpnJutJ.nq UJw
hwCi21! Wl.l.!whntlbtm fil.l.!wmw4ntl uwmqw2P. pmmufi wfihpwdt2m t ppw4w
fiwgCibt wnCitlwqCi bp4m mwppbp 4bpwjuwnCimpqfibpntJ.: bpb pmmul! mwp
tJ.mu t ub4 4bpwjuwnCimpqntJ. (upwtflntl pmmu), WUjW WJU wCihpwctb2m t 
u4ubt 35 4q 4bCiqwCifl. qwCiqtJ.wO-p qbUIPmu: bp4tJ!nq pmmuCi {!fiqqp4mu t 
2 2p2wCi ' u4qpCiw4wfi (25-55 4q liQ) h bqpwt.Pw4pz (55- 105 4q 4 Q): P muwCi 
bqpwt.Pw4fl.z 2p2wfimu 4wpbtJ1 t mCimbubt pwfi4wpdbp uUIJ1.uiw4mgwJpCi 4h
PI! h CitJ.wqbgCiht 4tfiriwfipfibp]1g wpmwqwmtJ.nq zoqmwqnpotJ.wO- uCiCiqwCiJm-
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php[! (NP): liJq qtuwnui ptnUUIG U1nU12}1G 2P2lllfimu U1GpU1tJ.U1pU1p uUW.tnw4m-
9WJltG uuuwu hhtnhU!GpntJ. Ci4wmt.J.mu t 4hCiqwGp q_UJGqtJ.wolt gwbp uj12pu o
Plll4UJG pwzU16: PtnUUIG hp4pnpq 2p2U1Gmu, [!GqhwlJU1nU14[!, hwUU1lJgtJ.U10 4h
pmu ll!IlfiUlh)lG)l L. UIGtflnJ:uU!ppGh\ll wupGwppmGbp)l U1tJ.h19m4p hhtnhU!GpntJ. 
hGU1pU1tl_np t qpU!Gg qhp.U10U1J:uu: 

Urumuwq 101 
Swpphp qhpwmhuwqGhp}l opqwGwqwG GJmphp}l uwpuhlltntpJntG[! 

ptntlllil }unqhp}l UnlD 

OpqUJCiw4UJG Gjntf})l 
4:hpwtnbuw4Ghp.[! UU!p.utumtpJUIG 

qnp.ow4.P.91!, % 
UGwpwm 4wp, uhp.qllltn 4wp, zpl'im4, 4hp./1. 

~ 95 
2lll)JU1p, lJhptuj}lG 6wp.UJ.hp. L. ohp 
fchuG, 04wG UILJntp, gnphG, ntnn, 2wpU1p}1 
nwqCiqhq, 4bp.)l 6wlJ.Gqhq, qwp.mn:P}lt (znp., 94-90 
hl}lwo), liUJp 
Swph4wG, unJWJP pmUUJ.lllLJmp., qU1ph2P.P ~np 

89-85 
fuunp.plGhp., tunhU1Gngw3}1G uGUJgnp.qGhp 
q.wp}l, 4hpp ptu4ttu, tmUJ.PG, lnp uqmp, 
4bp.wuwp}1 uqmp, gnphGp 4hpwump., 84-80 
mwp.hl}wGJi fihpwump 
lJunu4pwJJ1G wump, 4wpmn:P]1lJ1 mw4mgp (2np) 79-75 
'-lwpuw4, mtuph4wG]1 phtfl, httu®t4]1 

74-70 
pmUUJ.UILJmp 
bqtJ.uimwgnphGP. phtf1, wo-p.4 69-65 
5nphGlt vt¢., wmJ.mjtn (l1wGtuz l.t UPlllUWgtl_wO-), 
t.iwpupp hphpCim4 (upGzl.t b"UJqlttlwG t.itu[!), 

64-55 
zwpwp]16w4Gqhqp l}lphp]lg uiwmpwumtl_wa 
uP.Lnu, 4wGU1l 4hp, hq]1uitnUJgnpbG]1 u):l1nu 
q.U1pt2p]1ajlp.m,2np t.iwGwi_ 4hp, 0-qntn, J:unm .::: 54 

lTha pwuwqmpJwUp 2mp uiwpmGwqnq qhpU1mbuw4Ghp.[! (6w4G11tq, 
4wp.tnn:P}11. uhp.qwm 4lllp, ztu'.imlJ) zuibtnp t mp.tJ.bG npuitu upw4 4hp, pwG}l np 
qpwGgmu uGGqU1G3mphp}1 gwop uiwpmGU14mp3ntG[! w wuiwhntj_mu funqhpp 
UJ.illhWU2[! tGhpqpwjp, UlPilUlh}lGjl, wG¢.ntuwppGb\ll wupGwppmGbp.p l.t UIJl 
U1Ghpwctt2111 a Jmphpp GlJ.wmuwup: 

liqjmuU14 102-mu Ghp4UIJU19tJ.WO- hG J:unqhpp Uwtnqwzti upw¢.mt l.t bp.4-
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l}lm1 pUlUUIG qtuwmu hUJUW49tlUJO 4hp}1 uGGqlllpU!pmpJUIU[! Cihp.4U1JU1gt.J.n11 
UJ.U1hwG2Ghp[!: 

Urunmwq 102 
funqhp}l pml/nrz OWU1IJU12ft hwlfwp 1 qq hwlfwljgl/w& ljlipfl uuu!Jwpwpn1p1wu1J 

tihplJw1wgl/nrz UJwhwtipulip!J (88 % inp tiJnLP/1 UJwpnzuw[Jmp1wlfp) 

bp4tftnq pumtu lJjlwtf1ml 
PmuwG 2P2WU[! pmmu 

5mgwupzGbp[! u4_qpGw4_UJCi bqpw¢.w4}1~ (u4qpGU1\.ituG 

(I) (II) qUJGqtJ.tu0-1!' 
35 4.q) 

<l>t, lJ52 13,0 13,0 13,0 

Lpq)lG,q 10,0 9,1 9,5 

UbppnGP.G + gp.ump.G, q 6,0 5,5 5,7 

sritnG]1G,q 6,6 6,0 6,3 

SpJiuimn:}>wG, q 1,9 1,7 1,8 

.:!.mu lllPnmbpG, q 170 140 155 

.:!.mu pwqwGptuGJmp, q 30-60 30-60 30-60 

.:!.mu 6wpui, q (max) 80 100 90 

liw19pmu, q 7,5 6,5 7,0 

:bnu'.pnp, q 5,5-7,0 4,5-6,0 5,0-6,0 

"Gwmp}lmu, q 1,5 1 ,5 1,5 

5}1Ciq, liq 50 50 50 

"lqpuo, uq 20-35 10-35 10-35 

A tlpmwu}lG, uu 4000 4000 4000 

D t{P111wut1G, UU 500 500 500 

E tl)lmtuU}lG, uq 20 20 20 

11.4.3. Iunqhp}l pumtU[! hwm}llJ.wJpG qhpp oqmwqnpauwup 

Iunqhp}1 pmmun UIJGUW.u}l qhp.wfuwnGmpqGbpntJ., npnGg hpupG t lJwq
umu hllltn/1.4WJ}1G 4hp[!, WUllllhntJ.mU t Gtl_wqwqntjG U!zJ:uwmwGpU!JpU owtu
umuuhp: .:!.wmJ14wJpG tizU14lllpntjuhpp tnlllppbp mhuw4Ghp, wnU12pG hhpppG, 
WUJ.U1hmjmu hG J:unqbp]1 tGhpqhmP.4 uGmun: ltbpU1pU1ctGmu gnphG]1 li qwpm 
pU1GU141! 4U1pnq t tJiGbt U1CiuU1hUU1Gw¢.U14, pwG)l np qpwGp UJUQUJG4UJ\ll UJnt
php 2tG U1U1PmGU14mu: q.wpm npnzw4]1 UJnwtJ.hlntPJntG{! UllllJUwGUJtl_nptj_UJO- t 
~wqwuptuGJm~p. pw]'lOfl uiwrimGw4mp3wup (4-6 %): SwrihlJ.wCi{! l.t gnphCiwzn
pwG CimJGUJ.bu pU1tl_wpU1p tGhpqplll hG UllllpmGw4mu, uw4UJJG qpwGg 4UJqUp 
ut2 umGnq qwnn GJmpbp{! GtJ.UJqbgCimu hG nunhtJimpJmGn, mum]1 J:unqhp}1Ci 
qpU1Gg nGmh1wgGmu bG wu111]11'iwCiU1pwp: PU19]1 WJq, 4hp[! 2111tmp t wJ:umw-
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hwptlwo Uifip bIJ.2pwgwtlntl: -.:lwpuwqmu ~unppg pwpap t hmu pwqwfipw
UJntpJ:l h hwpwphpwqwfinpbfi gwap' tfibpqJ:lwJp pwfiwq{!, uwqwJfi lllJU UJ.W
pmfiwl.J.mu t 1npo wnw2wgfinq fiJmpbp, npnfip UUJ.ruummu bfi uwpunqmpJwfi 
1wtlwguwfiI!: -.:.twpuwl.J.I! UJ.bmp t 4wquj1 tuwnfimpajl qwfiqtlwO-p Upfi~h 10-20 
%, upwctwuwfiwl.J. wfihpwctbzm t tlhpwhul.J.bL qpwfimu UJ:ll.J.nmnpuJ:lfifibpJ:i wn-
1.J.wJntpJntfil!: Uwn{! UJ.whbumwpwfimu UJ.WhUJ.wfih1mg wnw2 tlwpuwlll! UJ.bmp 
t Lllltl ~npwyfibL llpUJ.buqJ:l qpwfimu UJ.wpntfiwqtlllIJ. ubowpwfiwq OWPUJ.I! 
~40-tlJ:l: 

li1I1WIJ.W9lUJpfi wpmwqpmpJWU pwt}lnfifibpmu lllWPntfiwqtlmu t ubO- pw
fiwqntpJWUp pwqwfipwfiJmp L. hmu UlJlnmbfiCi: ci.w wnw2rfi hbppJ:lfi l{hpwph
pmu t pbt}lJ:lfi, npfi oqmwqnpotlmli t qbpwpwctfimu hmu pwqwfipwfiJmpJ:l 
UJ.Wpmfiwl.J.mpJntfiJ! pwpopwgfit1m hwuwp: Uwl.J.wJfi pmuwfi wnw2pfi zp2w
fimu qpw pwfiwl.jmp Jntfi[! ~UJ.bmp t qbpwqwfigp tuwnfimpq\1 qwuqtlwap 
10 %-{!, pwup np gwap l.J.bfiqwfip qwfiqtlwantl tunqbpp 1.J.bpwpwctfimu tubp
qJ:lwJp utWlJ.WUJ! lJ.mpntlJ. (itj_wqbgfimU t Upbpwmtj_ntpJWU UwlJ.wpqwlJ.I!: 
flmuwG hqpwt}lwl.J.p~ zp2wGmu tuwnfimpqp t}lnfuwGwqwJ)1fi tGbpqpwJlt lllw
pmGwl.J.ntpJmGJ! upG~h 11,5-12,0 lT.211.J.q GtJ.wqbgGbtnt lt qbuqwfipfihpp owpUJ.w-
1.Jw1mtlJ! l.J.wfitut1m hwuwp pbt}lp pwGwl.jmpJmUJ! l.jwpblP t wtJ.h1wgfibt: luwn
Gmpqmu lJ.bpwJpG wtpwLtinzm lllUJPntfiwlJ.mpJntfi[! uwhuwfiwt}lwlJ.mtl bfi 
upfi~h 30 %, UJJLWUJ.bu qw funqbpp umn l.J.wpnq t wnw2wgGbt umwunpu)1 tung 
lJ.wu wpJmfiwhnumpJmfi: UmwunpuJ:l fungp pmctnulJ! qbqnpwJpwJpfi UJ.WUl
pwumml.J.Ghpnl/. pwGl.J. t h hpl.J.wpwmL. ctwuwGwl.J. t UJ.WhwG2mu: LwqwqmJfi 
pmctmuI! tunznpwhwmJ14 lJ.bpwtuumfimpqpG wfigfibtfi t , pulJ. bpb lJ.bfiqwGp
Gbpfi wpqbG mGbG pwtj_wpwp qwGqtlwO-' wGhwUJ.wq uutwGqp bGpwplJ.hlI!: 

~wgwqqp hwmplJ.wlJ.hPI! L wwwqwgwjpG wpmwqpmpJWU pwtl1nGGhp{! 
~bfi pwtlwpwpmu pmtlllIJ. tunqbp):l UJ.whwG2n uutPmwlJ.n1gfibpJ:l, hwmlJ.wUJ.bu 
wfi!JinfuwpJ:lGhlP wopfiwppmGbpp ul.J.wmuwup: lijq utwmownntj_ Guw[i hptlpntj_ 
qbpwtuwnfimpqfibpmu UJ.hmp t pwpop !Pfip n~ tlpwJG utPntnbpfip, WJLh wfi!Jin
tuwppfib\lt wupGwppmfibpp, wnw2pG hbpppfi' tliqJ:lGp pwfiwqntf!JntG[!: Opuitu 
WJIJ:ulPUP pwqwqpwuwubp' 1wtj_wqntJUI! UllJWJP pnrnutwumpG t h alj_wG w1-
JlllPI!: UwlJ.wJfi wfihpwctbzm t hwztlti wnfibt, np olJ.wfi wumpn pwtlwlJ.wfipfi 
zwm t utwpmfiwl.J.mtl ~hwqhgwa 6wpUJ.wppmGbp (\ltGn1hwppm, \ltGntbGw
ppm), npnGp wpwq ppqmu bG, WJIJ: UJ.Wml'.iwnntj_ uthmp t UJ.lllhuiwGqbG ~np tlti-
6wqmu, Ulllp h Ulllll{! U1bqmU: 

lJunulJ.pwJpfi WUlllPI! UJ.wpmGwqmu t 50-70 % hmu lllflDU1bpG, uwlJ.1UJG 
qpwfimu !Pqpfip pwfiwqmpJntfiI! lJ.wqumu t I!fiqwutfin 5 %, pfim pwtlwqwfi ~t 
hwmp\.jwjpG qbpmu WJIJ: wupGwppqp U!WlJ.WUJ! LPWgGhtnt hwUwp: ~uq bpb 
uunuqpwJpfi wumpJ! lJ.bpwpwctG):lCi wtlbtwgl{mu t wfit}lntuwp):lfib\lt wtl):lfiw
ppmGhpp U!WhwG2tlnIJ. uwqwpqwl.J.G UJU!WhntlnIJ. wGhpwcthzm pwGwl.J.mp-
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JWUp, wuiw hwuwl.J.gtlwa lJ.bpmu pmJtwmptlnu1 t hmu lllflDmbJ:lu):l npnzw-
4P u11.J.b19mlJ.: ~lJ.wG h uunulJ.pwJpG wumpJ! UJ.WpmGwlJ.mu bfi pwpopwpctbp, 

'lJmpwuwpu hwGpwJpG GJmphp lt qpmwu):lGGbp, WJfl ptlmu' B12 qpmwupfi: 
libp):l pwlJ.LWJjl h ntnn):l ut2 GmJGUJ.bU pwpop t \ltqj1Gp pwGwlJ.mpjntCiQ, 

uwlJ.wJCi qpwugmu PP~ bG aamup UJ.WpmCiwlJ.nq wupfiwppmGbpn' ubppnupCin 
lt gpumpfi{1: .Qwfip np lllJU uzwqwpntjUbpp hw1.11pqmU uutPmwlj_mgfibpp UJW
plllUllll}lllpjlllUJ! hwubuwmwpwp gwap t (20-30 %), qpwfip lb[i 1.J.wpnq \ltfibt 
hwgwqqpfihpp hwmpqGbppg lJ.wqutJ.wa qbpwpwctpCifibpp upwlJ. uutJ:imwqm
gwJ)1G hwtlbtmllfihpJ!: LmutPfiti hwmti4!! UJ.WpmCiwqmu t zwm UUJ.flUlwlJ.mg, 
uwqwJCi pp~ ubppnGpCi h gj1umpCi: flwgp WJIJ:' tmutPCil! UJ.WpmCiwqmu t qwnJt 
Gjmpbp, mumj1 tunqbpj1 pmtlwCi pCilllbGuPtlmpJwfi tj_pw pwgwuwlJ.wG wqqb
gmpJmGpg tumuwtjlbtm hwtlwp WJG lJ.bpwtuwnfimpqpG bu wtlbtwgumu wu
mpowGwpwp L. hwuwl.J.gtlw()- qhpp qwGqtj_wap 10 % ~qbpwqwCignq pwCiw
lJ.mpJwtlp: 

~ppwmm UZllllJ.wpntjUbpp ubpubppg UJWmpwumtJ.wa pmuutUJUlllflJ! 
mwpphp lw!Jintl t utPmwfip p1.11tJ.n11 tunqbpp qbpwtuwnGmpqGbpnu.l oqmwqnp-
0-btm hwuwp: flGwlJ.wG tunuwtJ.mpJwtlp h1wan14p pmuUJ.wumpmu UJ.wpm
CiwlJ.tlnul t 35 %-pg wtlb\li hmu lllflDmbpG (~<ll-mu' 6 % 1Pql1G), mump wJG 
uutPmwlJ.mgp wwgmg):l~ tuqpjmp t: Uwl.J.WJU tlwuwCibfuwJflCi JlllIJ.bpp UJtupm
GwlJ.mpjwG UJ.wm6wnntj_ WJG lJ.wphtP t lJ.bpwtuwnCimpqpG wtJ.btwgCibt pmtlwG 
wnw2pfi zp2wCimu' qwGqtJ.lllop up~h 10 % lw!Jintl, pul.J. bplJ.pnpq zp2wGmtl' 
upG~L. 15 %: bpb pmuUJ.wumpJ! umwgtlbt t uwfiwGhtuwJpG Jntqbpp pwpop 
UJ.WpmGwqmpJWUp htlllomqp unpmbpp ubpubppg, WUJ.W wJG ~UJ.hm12 t qbpw
qwGgp lJ.bpwfuwnCimpqp qwuqtJ.wo):l 5 % -!!' pmuwG ulJ.qpmu, h 10 % -!!' tlbp-
2mu: ~1wamlJ.P pmuUJ.wump[! hwplJ. ~4w oqmwqnpabt tunqbppfi hbIJ.m4 lJ.bpw
tuwnCimpqGbp mwtm qbuwmu: ~1wam4p pmuUJ.wumr oqmwqnpobtPu wCi
hpwctbzm t hbmltbt lJ.bpwpwctGmu Jnqp UJ.wpmGwlJ.mpJWGJ!, pwfip np uwuw
GbtulllJpfi 1m11tpn l{UlmwgCimu bfi WJil pwqwqpfl>Ji Jmpwgmug: 

Upltlllawql.J.p ubpubp):l pmuUJ.wumpf1 CimJCitqbu uutJ:lmwqmgwJJ:lCi hwqb-
1mu t: Uphwawql.J.p ubpubpp lJ.hqhJ! UJ.WpmCiwlJ.mu t zwm pwqwGpwGJmp, 
lllJll UJWU10UJillltJ. ~qbqltwhwfitlwa Ubpubpp UCiwgnpqJt funqhpJ! tlWU1 b(i UWp
umtl: UphwO-wqlJ.p pnwUJ.wumpp hmu utPDU1bpGmu UiqpGJ:l UJ.WpmCiwqmpJm
GJ! l}lllqumu t 3,5 %, mump qpw oqmwqnpanttiJ! pmt.J.nq tunqhpp hwuwl.J.gqw0-
4bpp lj_wqumu Gl.l.lwmwqwhwpuwp ~t: 

UJuUJ.PuntJ., pmtlnIJ. tunqhpp hwuwp hwuwlJ.gtlwa qbp'1 pwqwqpwmnuubp 
lJ.wqutwu wGhpwctbzm t hwztlti wnGbt wnwGopCi pwqwqpplCibpp I!Ci11qplJ.uwCi 
wnwtJ.ht pmJ1w1.11pbtP uwqwpIJ:wlJ.GbpJt (wq. 103): .12muwCi mwppbp t}lmtbpmu 
wupCiwppmGbpp ouim):luw1 pwGwlJ.mpJmG WUJ.whntlnIJ. hwuwlJ.gtlwO- 4tpp pw
qwqpmpJmGG m uGGqwpwpmf!JlllUI! CibpqwJlllgtlwa bG wq. 104 h 105-mu: 
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lihpwmhuwqGh[ll! 

5nphG, qwpp 
bqpUJ.mwgn[lhGp hwmpq 
SwphqwG 
<lwpuwq 
5nphGJ1 qwu mtuphqwGf1 ptip (upfizL. 12 % hmu pwqtuGpwGJmp) 
Uww11wgwJpG wpmturyimpJwG L. dtul{wphIJ.hGp pwlj1nGGhp 
4tupmn.'pp\ll mwzhIJ. L. UlIJ.Wgwo uwii11{wo qwpmn.'pJ1t 
nwlJ.G11hIJ.J1 mwzhIJ. 
~Il[l Uqmp (UhttuUUll{npl{WO) 
4hpp ZWJ2Ul[l 
UphhumwlJ.wGnphG znpwgpwo qwGwz qhp 
q.hmGwGmzp L. l{mzp pmuUJ.wumpGhp 
lihpp pw11.J.tu, nLnn 
lnuaj1G, hwmpq 
4hG wGw wG L. muw wG l'.iw h 

* Uljqp(iw!JPJfllP!! ·Kirchgessner, M, 1992 

PmuwG wG 
20-50 51-100 

80 80 
60 60 
40 60 
20 30 
20 30 
20 30 
30 50 
30 40 
15 20 
15 20 
IO 15 
10 10 
30 30 
10 10 
6 8 

Urumuwl.J. 104 
lpwnwgpnfi hwtiwl.J.g4wb l.J.bpp pWIJ.wqpmpJDlUf! h ufifiqwpwpmpJntUf! 

}unqtpp pmuwa wnw2pa 2P2wfip hwuwp 

Pwqwryif1zGhpn 
<!.wuwuotlwo uhnh uwnuw1tiG hwuw11fl 

I II III IV v VI 
Pwnwnflntl' mGG !lUm QwGmlwati, % 

5nphG 30,0 20,0 35,0 39,5 41,0 30,0 
q.wpp 25,0 - - 30,0 35,0 20,0 
oqpUJmwgnphGp 
hwmpq - 30,0 - - - -
SwphqwG 20,5 - - - - -
5nphGwznptu - 23,0 30,0 - - 19,0 
<lwpuwq - - 10,0 - - -
UnJWJP J2IllUUJ.tuUnt[l, 
NT 20,5 23,0 - 26,5 20,0 27,0 
UnJWJP J2IllUUJtuUnt[l, 
HP - - 17,0 - - -
:JqwG wump, 64 mpUJ.P - - 4,0 - - -
UnJWJP JillIJ. 1,0 1,0 1,0 1,0 1,0 1,0 
<.wGpwjpG qhp * 3,0 3,0 3,0 3,0 3,0 3,0 

!unqbpft lfwwifwzft pwmlf[! 

Urynwwlj 104-2wpndiwljmp1muf! 

<Dt, lf52 13,0 
<!.mu UJJlnmhpG, q 175 
lpqpG, q 10,4 
UhppnGpG + gpumpG, q 6,0 
SphnGpG, q 6,4 
liw19pmu, q 7,4 
.'bnu.'pnp, q 5,5 
A tlf1mwupG, hwq. m.r 11,4 
D3 tlf1mwupG, hwq. lflf 1,50 
E tlf1mwupG, uq 90 

6,4 
6,7 
7,4 
5,9 
11,4 
1,50 
90 

7,0 
6,9 
9,2 
7,4 
12,0 
1,98 
90 

6,1 
6,4 
7,4 
5,6 
11,4 
1,50 
90 
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6,4 
7,3 
8,3 
6,2 
12,0 
1,98 
90 

* U(ihpwdb2wmp1w(i IJbugmuI ljwpm7 b(i (ibpwm/bz ljMuwjupw{ift!{ibp · hwljwpjww}llj
(ibp, fiwjuwpftnwftljfibp Li w11u: 

Uiunrnwl.J. 105 
lpwnwgpnfi hwuwl.J.g4wb 1.J.bpp pwqwqpntpJntfi{! h ufifiqwpwpmpJntCif! 

tunqbpp pmuwfi bpJnmP1l 2P2Wfip hwuwp 

Pw11 wryi.J1z a hpn 

5nphG 30,0 40,0 20,0 20,0 
q.wpp 43,0 20,0 30,0 30,0 
oqpUJ.uitugnphGp hwmpq 
SwphqwG 20,0 
5nptGwznpw 29,0 34,0 
<lwpuwlJ. 10,0 
UnJWJP pmuUJWUnt[l, NT 17,0 23,0 17,0 
UnJWJp pmuUJ.wump, HP 
<,wG w G h * 

l hwiiw 
<Dt, lf52 12,9 
<!.mu UJJlnmhpG, q 180 
lpqpG,q 9,0 
Uhp)mGpG + gpmnpG, q 5,9 5,6 6,4 
SphnGpG,q 6,8 5,9 5,7 
litu19pmu, q 8,4 7,4 7,2 
.'bnu.'pnp, q 5,5 5,4 5,5 6,1 
A tlf1mwupG, hwq. m.r 11 ,4 12,0 11 ,4 11,4 
D3 tlf1mwupG, hwq. lflf 1,50 1,98 1,50 1,50 
E mtuu G, u 90 45 90 90 

* U(ihpwdb2wmp1wa IJbUJpmt.f ljwpnfl b(i (ibpwm/bz ljb(iuwjupw(ift!{ibp · hwljwpjww}llj-
fibp, fiwjuwpftmnftljfibp Li w11fi: 
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Pu11.J.nq )unqtp]l hwuwp hwuwl19tJ.wO- ljtpmu hnuI uummt]lu]l h wut}ln
)uwp]lutJll wu)1Ciwppmutp)1 OUJ.U1)1Uwt j;)WUWljntpjntU WUJ.WhntJ.ttm hwuwp 
wuhpwctt2m t oqmwqnpO-tt mwpptp pwqwqp)llutp: Q.npauwljwumu hw
uwljgqwa ljtp UJ.WU1pwumtt)1u UJ.Pnmt)lu)l wtJ.tl9m4wJ)1U pwuwljmpjntU)lg 
)umuwt}lttm h wut}ln)uwp)1utt)1 wu)luwppmutp)l uljwmuwup ljtuqwu)lutp)l 
UJ.Whwu2I! pwtJ.wpwpttm hwuwp oqmwqnpO-mu tu qpwCig u)1Ciptm)14 UJ.WUl
pwummljutp{!: UwljwJU u)lul hwuwljgtJ.wa ljtp)l ut2 wu)luwppmutp wtJ.ttwg
Utll! wCihpwcttzm t ljwmwptt mumtuwq)lmwljwu hwztJ.wplj, pwu)l np WJU 
ljwpnq t hwCiqtgutt ljtpwpwctfi)l pwuljwguwCi{!: 

Iunqtp)l pmmu{! ljwquwljtpUJ.ttJlu 2wm ljwphnp t ljtuqwu)lutp)lu WUJ.W
hntJ.tt hwupwJ)lU CiJmptpntJ. h tl.]lmwu)luutpnq: Pmuwljwu hwm)lljwJ)lU pw
qwqp)llutp{!, npUJ.tu ljwunu, hwpmum tfi :Pnu:pnpntJ. h ljwt)1munq, uwljwJU 
wrwwm' 4wl9)1munq h uwmp)lmumJ.: J2wu)1 np :pnu:pnpI! pmJutpmu h)luuw
ljwfimu ljwUJ.tJ.wa t :P)lm)lu)l htm, WUJ.W qpw jntpwgmU{! uwpunqwljwu 
mq)lmu qqwtJlnptG gwap t, ]lGm UJ.Whwu2mu t wwgmg)ll )unqtp)l ljtpwpwct
u)lu wtJ.ttwgutt WJU mwppf!: 

U6nq )unqtp)lu hwpljwtJ.np t tnWt WJUUJ.)1U)1 u)lljpnmwpptp, JlulUJ.Jlu]lp tu 
g]lUlj{!, uwGqwCi{!, UJ.q)lUoI!, utttCi{!, JIU}{!: UCihpwctt2m t m2wqpmpJmU qwpo
fitL npUJ.tuq)l ljtpwpwctu)l htm mpi.J.tfi pwi.J.wpwp pwuwljmpJWUp 6wpUJ.w
tmJO- tl.]lmwu)luutp' A, D3 h E, pwfi)l np 2wm ljtpwmtuwljutpmu qpmCip PPl 
tu h ljtfiqwu)1Gtp]l opqwu)lqumu ltCi u)lCiptqtJ.mu (pwgwnmpJwup D 3 tl.]lmw
u)lu)l): 

Iunqtp]lfi, )1 mwpptpmpJmU npn6nqutp]l, wuhpwctt2m tu B )uup]l tl.]1-
mwu)luutp)l hwtJ.ttmilCitp, npntJ.htmu qpwGg UJ.WpmuwljmpJntUI! ljtpmu, )1Gl
UJ.tu uwh u)luptql! ljmJp wq)lpmu u hwum wq)lpwJ)lU pwctumu pwi.J.wpwp lt 
ljtuqwu)1Citp)1 UJ.Whwu21! WUJ.whni.J.ttm hwuwp: '1-w hwmljwUJ.tu ljwphnp t 8 12 

tl.]lmwu)lfi)l rituwmu, np{! lP UJ.Wpmuwlji.J.mu pmuwljwG ljtpmu: liJq UJ.Wm6w
nni.J. hwuwljgtJ.wO- ljtpmu I!Ciqqplji.J.mu t 2-3 % tl.]lmwtI)lfiwhwupwJ)lU hwi.J.t
tmuutp (UJ.Ptt1)1pu), npnfip UJ.Wpmuwljmu tu wuhpmcttzm uwljpn- h u)lljpn
mwpptp)l, )1CilUJ.tu uwh tl.]lmwu)luCitp)l hwuwt)1p: ITlpM)lpu{! oqmwqnpattm 
hwuwp UJ.)lmwu)l t otnp ptpttmg htum tptp, wnwtJ.ttwqmJCiI!' 4 wuui.J.w !!U
pwgpmu, pwfi)l np qpwumu wum)16wuwpwp mtq)l t mutGmu tl.]lmwu)luCitp)l 
pwJpWJmU: bpt )unqtpl! ljtp{! ~tu umwCimu wtJ.mnuwm ljtpwuwuutp]lg, w
UJ.W wuhpwcttzm t ljtpwpw2)umt11! ljwmwptt opwljwu 2 wCiqwu: 

11.4.4. Iunqhpp pumtul! hJntpwJll qhpntl 

lunqtp)l pmuwCi hwuwp oqmwqnpamu tu ljwpmn:PJlt h 6wljCiqtq, iCiw
JWa np qw hwm}lljw)uwnCimpqntJ. pmuwCi hwutuwm l}wUJ.tJ.wa t w2)uwmwCi
pwJ)1Ci 0-w)uutp}l wtJ.ttwguwCi htm: CCiq npmu, Ciw)uwUJ.wmtJ.mpJmCil! mpqmu 
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t WJU unpmtp)lG, npnup mCitu hwUWUJ.WillWU)uwuwpwp OUtWJ]l h 2wpwp)1 
pwpop UJ.WJlntUwljmpjntCi: lijq ljtpwmtuwljCitp(! hnq)lg UwpptJ.wO- tl.]16wljmU 
UJ.WhUJ.wCitJ.mu tu UJ.WhtumwpwCiCitpmu 5°C 2tpuwum)16wCi)1 UJ.WJUwCiCit
pmu: UntjCi]lulj UJ.UlhUJ.WUUWU UUJ.UlUtnwtJ.np UJ.WJUWfiUtp)l qtuwmu 2PP 
pwpop UJ.WpmCiwljmpJwCi htmuwCipntJ. ljwpmn:PJltmil u 6wljCiqtqmu I!Cipwgnq 
UJ.PngtuCitp{! wnw2wgumu tu uuCiqwCiJmptp)l ljnpmumCitp, npnCip 5 wu}lu ht
mn ljwpnq tu hwuCitt u}1Cilh 20 % : 

lrwpmn:PJlll! h 6wljCiqtqI!, pth wmp tu I!CiljCimu uCiCiqwCiJmptpp pwpop 
uwputt)1mpJwUp, 2PP u lllP fiJmpmu tCitpq)lwJ)l pwpop UJ.WpmuwljmpJwG 
htmuwCipntJ. lt(i ljwpnq t)1Citt ljtpwpwctfi}1 Upwlj pwqWilllWUWUI!: flppw(i 
pwpop t uCiCiqwCijmptp)l UJ.WpntCiwljmpjntU{! lf1Ul9W ljtpmu, WJUpwfi ljtpw
pwctUmU qpw wCihpwctt2mmpJmU1! PPl ljl.l1Ci}1: Quui hJmpwt)1 ljtp}1 pwqw
qpmpJwU uwhuwCitJ.mu tu wwgwljtp}1 pwCiwljmpJmCiu m mtuwljI!: U]12}1Ci 
opwljwCi pw2w6p ljmpmlj CitJ.wqmu)lg )umuwt}lttm hwuwp )unqtpl! UJ.tillp t 
awtJ.wtwJ)lCi ljtpwuituwljCitppCi {!CimttwgtJ.tCi wum}16wfiwpwp: 

lrtpwljpttmg wnw2 hmu ljwpmn:PfltCi wCihpwcttzm t twi.J. tt}ltr '1-w tw
UJ.tu pwpttwi.J.nui t outWJ}1 JmpwgmUI!, pwCi}1 np tt}li.J.w<} ljwpmn:P}1t'1 outwCi 
uwpui.J.mu t pwpwlj wq)lpwJ)lU pwctCi}1 :ptputCimCitp)l up2ngni.J., )lulj hmu ou
twCi' hwum wq)lpwJ)lU pwctCimu, pCilCi mqtljgi.J.mu t tCitpq)lwJp ljnpum}1 wqt
twguwup: lrwpmn:P)lll! tt}lttm l!Cipwgpmu 2pmu tmai.J.mu t )unqtpp wnnq2mp
JWCi h uptpwmtJ.mpJwG tJ.pw pwgu1uwljwG wqqtgmpJmfi mCitgnq untwCi}lfil!, 
WJll UJ.Wtn6wnni.J. tt}lttmg htmn 2mpl! UJ.tmp t pwt}ltr bt}lwO- ljwpmn:PliU! ljt
pwljpttmg wnw2 uwCipwgCitt UJ.tmp lt: 

OutWJntl. hwpmum (> 16 % outw) ljwpmn:Plit ljtpwljptll! twUJ.tu ljwpnq t 
pwi.J.wpwptt )unqtp}1 tCitpqpwJ)l UJ.WhwCi21!, )lulj UJ.Pnmt)1Cil!, hwCipwJ}1Ci UJm
ptpl! h tJ.]1Ulwti}1CiCitp{! UJ.tmp t ljtpwpwctCi}1Ci wtJ.ttwgtJ.tCi wwgwljtpp htm: 
0UtWJntJ. hwpmum 1 ljq tt}lwa ljwpmn:PtitmU UJ.WpmCiwljtJ.mu t unm 3,3 lTQ 
<I>t, 21 q hmu UJ.Pnmt)1Ci h 1,1 q t)1q)1Ci: lpwgwljtp)l 1 ljq-mu UJ.tmp t UJ.Wpm
Ciwljtl.]1 22-26% hmu UJ.Pnmt)1Ci · tl.]lmwu}1CiCitp)1 h hwCipwJpCi CiJmptpp hwuw
UJ.Wmwu)uwCi pwCiwljmpJwtip, }1Cirn pwi.J.wpwp t ljtCiqwCi)1Citp}1 UJ.Whwu2G 
WUJ.Whni.J.ttm hwuwp: lpwgwljtp)l pwCiwljmpJmCil! lUJ.tmp t t}ln)utl.]1 pmuwCi 
n112 f!Cipwgpmu: lrwpmn:PJlll! mpi.J.mu t wutCi op' tpljCitJ.wq: SptJ.wO- ljwpmn:pp
t'1 pwCiwljmpJntUI! UJ.tmp t uUJ.wntJ.]1 30 pnUJ.t)l l!Cipwgpmu: OutwJntl. hwpmum 
ljwpmn:ppt)1 wCiuwhuwCiwt}lwlj pwCiwljmpJwtlp ljtpwljpmul! )unqtpp unm 
wnw2wgCimu t 6wpUJ.wljwtmt1: 

bpt ljwpum:P)ltmti UJ.WpmCiwljtJ.nq outwJ)l pwCiwljmpJmCil! 16 %-)lg gwap 
t, WUJ.W lflWgntg)ll mp4_ntU t UpCilh 1,5 ljq )umwgpw<J ljtp: '1-w pw4_wljw(i t, t
pt pmuwCi wnw2pu t}lnqmu npUJ.tu wwgw ljtp oqmwqnp(}4_}117 % hmu UJ.Pn
mt}1Ci UJ.WpmCiwljnq t)1wnwgpnCi hwuwljgtJ.wO- ljtp: liJI} qtuwmu ljwpmn:P)lU! 
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mptjmu t wGuwh1.huuw1Jnu4 pwuwqmpJWUp: Pwtj_wpwp pw2wo umwGwtm 
UUJ.wmwqntj_ 14 %-pg gwap outw UJ.Wpmuwqnq qwpmn:PrtntJ. qhpwqpmu tu 
JmpwpwfiLJmp 10 qq qhfiqwGp qwGqtj_wap hwilwp 100 q-pg nz wtJ.ht znp GJm
PP hw24_ntj_: 

4wpmn:P)ltfl UptnuwgntO{! pbppwhwtj_wppg WUOp2WUJ.bU hhtnn huwpw
tj_npntpjlllU t mwtflu UJ.whUJ.wGilwG {!Upwgpmo J:umul.ll!Jtht uGCiqwUJmphpp ota 
qnpumpg: 5wGqwtfl t qwpmn:P)1m u}ltnuwgCiht h!Jtwa tj_tiowqmu, )1Gm pwgw
nmo t wugwGqwtfl J:uilnpmuGhp)1 hCiwpwtj_npmpJmuI!, Gtj_wqhgumo un1wG)1Gp 
UJ.wpmuwqmpJmU!! h pwph1w1jmo outWJP ilwpuhtflntpJmG{!: UCiGql.llUJmphpp 
qnpmuml! Citl_wqhgCihtm hwuwp u)1tnuwgow(i l!Gpwgpmu wpmwqwmtj_wa 2m
PI! UJ.htnp t hhnwg4_)1Jupwuwm)lg: 

<!,Ciwpwtj_np t Gwh qmpmwb qwpmn:P)ltfl u)11nuwgmo, )1Gm hCiwpwtj_n
pmpJmCi qmw pwgwnht h!Jthtm hwilwp uiwhwu2tJ.nq bwjuuhpl!: UJq qhUJPmil 
)upwilwmuhpl! UJ.hmp t 19tj_hu allllj_wtfl 2/3-)1 zw!Jtntj_, pwG)1 np ufl1nuwgowu 
I!Uplllgpmo wnw2wumo t oha pwCilllqmpJwup !Jtp!Jtmp: 5-10 % ph!JtpwtJ.h1w
gmill! Gtj_wqhgGmo t !Jtp!Jtmp)1 wnw2wgmti{!: Uuhpwdh2m t Ci4wm)1 mGhGwt, 
np hmu qwpmn:PJ1tntJ. qwu 11PwG)lg UJ.wmpwumtj_wa ufl1nuntj_ qhpw4flmill! Citj_w
qhgGmo t )unqhp)l ilnm wupn112 qhpwpwdu)l mmhtflmpJmGI!: fhum)l, WJI}UJP
up 4hPI! J:unqhp)1G mptj_mu t uwMwCiw!Jtw4 pwGwqmpJwUp, utiuwa WJG op
tj_wGpg, hpp qhuqwup qwGqtj_wal! qwqomo t 40 qq: Cfiq npmu, opwqwu UJ.hmp 
t mw1 wnCitj_wqG 1,5 qq tpwgwqhp: 

lvnqhpp pmilwu hwilwp oqmwqnpamu hu Gwh znpwgpwa qwpmn:PJ1t: 
4wpmn:P)1tfl mw2t11.Ghp{! qwphtfl t znp qhpw)uwnGmpqpG wtJ.h1wgCiht qwGq
tj_wap ilpGzh 50 % -p zw!Jtntj_, pu4 ilpwuhn )uwnGmpri umwuw1m hwuwp wG
hpwdt2m t mw2h11.uhp{! tpwgmg)1z uwupwgGht: 

lvnqhp)1G 2wpwpp ow4uqt11.ntJ. uqumu hu lJ.hpwqpht il)1wJG 35 qq qhuqw
Cip qwGqtj_wap hllluGh1mg hhmn' uGCiqwCiJmphpp gwap UJ.wpmGwqmpJwG 
UJ.WUlOwnntj_ (pGwqwu J:unGwtj_mpJl.llOp l qq UJWpmuw4mu t unm 3 lTQ <l>t, 
13 q hmu UJPnmh)1u h 0,2 q tflq)lG): Pm!.Jn11 )unqhp)1 qhpwpwdupG wljhpugtj_nq 
4hPI! UJ.hmp t UJ.wpmGw4)1 wnutj_wqu 22 % hmo UJPmnhpG h IlPW oplllqlllG zw
!Jtwpwd)1Cil! uitmp t qwqu)1 l,5 qq: Pmmill! uquhtmg lllnw2 )unqhppG mptj_mu t 
pmuwG wnw2flG qhu)1 hwowp Gw)uwmhuljwa hwillllqgljwa qhp {17 % <!,"l)' 
qhpwpwdCipG 2wpwpp 61.llqGqh11.J1 wumpl'.il.llGwqw(i wtJ.htwgmilntj_, plllGp np 
uUj)1mwqmgnlj hwpmum tpwgmg)1z 4hp)1 hwi.Jh1mul!, wnw(ig qhpwpwdumu 
6wqGqhaji l!Ciqqpqtlwu, qhwuqtgu)1 UJPnmtpu)1 wtj_h19m4)1: 

4hpwqphtmg wnw2 2wpwpp 6wqGqh11.G wGhpwdh2m t 1wi.J uwppht h 
uwupwgCiht: '1-pwumo hnaji pwGwqmpJntUI! zuihmp t qhpwqwGg)1 10 %: 
tiwqGqhll.I! mwtflu hu opwqwG 2 wuqwu, h!Jttm Ujwpmwqpp zt: Cwpwp)1 
6wqGqh11.u wuhpwdh2m t mw1 ilpuzh hmGtj_wpp i.JhP21!, pwGp np wtj_htfl hpqwp 
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uiwhuiwCihtm hhmhwGpntj_ GhJ:uilwG UJPnghuuhpG m uCiGqwpwp GJmphpp qn
pmumGhp{! 2t2mlll4p mdh11.lllGmil hG: lvnphmpq zp mptj_mo 2wpwpp 6wqGqh
aji u}ltnuwgmu, pwGp np qw m11.h4gtJ.mil t uGuriwpwp GJmphpp ilha qnpmum
fihpntj_: 

Lwtj_ wpl}JmCipGhp t mwtflu 6w4Grihll.P znp mw2t11.ni.J 4hpw4flhm: 25 qq 
4hCiqwG)1 qwGqtj_wa mGhgnq )unqhp)1G I q\lUp hw2tJ.ntj_ qwphtfl t opwqwG 
mw1 l 00 q mw2t11, pu4 pmuwu ljhp2mo' il)1Gzh 1,5 qq: UUj)1mwqmgGhp)1, hwG
pwJ)1Ci CiJmphpp h tj_timwilpuGhp)1 uiwhwG2I! pwtj_wpwphtm hwilwp Jmpw
j2WULJmp qhuqwGm opwqwG tpwgmg)1z mpljmil t 1,5 qq )umwgpwa qhp: 

PmuwG dwuwGwq qwGwz qwGqtj_wantj_ qhpwqpht hGwpwtl_np t u)1wJG 
uwMwGw!Jtw4 pwuwqmpJwUp, pwG)1 np )unqhpJ! qw WJGpwu tt 1wi.J zhCi 
ilwpumil: 4hpwpwdGmo tGhpq)1wJntJ. hwpmum pw11.w11P)1zCihp)1 wnqwJmpJwU 
qhUJPmU 30 qq qhCiqwGp qwGqljwa muhgnq )unqhp)1Ci qwphtfl t mwt uwm11.w2 
qwCiwz (hwmqwUJ.hu hphpumq)' qhpwpwcJG)1 znp UJmp)1u)1Gzh20 % zw!Jtnlj: 

11.4.5. lvnqhpp pmmul! lJ.wpUwJpU lJ.hpnq 

lvnqhpp(i pmhtflu qwphtfl t oqmwqnpaht qwpwq qwil UJ.WUpp Ulwmpwu
mhtm hwuwp lJ.wpp tj_hpwu2wquwu wpl}JmCipmil umwgtj_wa uphppGhpJ! (uhp
qwm qwp, pwG, 2)16mq): Cum uuCiqwCijmphpp UlWPmGwqmpJwCi' 11PwGp oq
mwqnpatj_mo h(i mwpphp pwCiwqmpJwilp: Uhpqwm qwp{! h pwGJ! qwpn11 tG 
bwnwJht nplllhu UUJ.pmwqmgp w11pJmp, pu4 2fl6m4(1' tuhpq)1wJp: UJu lJ.hPI! 
2mm t !JtzwCimu, mump IlPW UlWhUJ.wGilwG ctwuqhmGhpJ! uwhowuw!Jtw4 hG: 
4wpGwJpCi qhpf! mpljmil t pwpo 4wo pptj_hgpwa tj_ti6wqmil: 10-ptj_hgmill! qw
mwpljmu t qwpuwpptj_wJ)1G pwqmhp)1wGhpfl, 1 tflmp)1 hw2!.Jnlj 3 tit )u)1m 
op2Ciwppm 4wil UJPnUJJ1nCiwppm, pUzUlhU (iwh 3 q 4)1mpnG)1 Wll wtfh1wgGh1m 
o}l2ngntf: 4wpGwJpG qhpJ! :ptpow UJ.hmp t phptj_ti 2wpwpwqwG lllnCiljwqG 
2 wuqwi.i: bpqwpwmh UJ.WhUJ.WUUw(i (lUpwgpmu, wCiqw)u UJ.WhwanJwgmi.lflg, 
CimJCipu4 WJI}UJPUP UlWJUwuGhpmu wqmptj_mpJmG gmgwphpnq qwp(iwppljw
JflG pwqmhp)1wGhpp qhGuwqnpbmGhmpJWU wpl}JmCipmil mh11.J1 t mCihGmo 
uCiCiqUJGJmphp)1 (qwpuw2wpwp) pwJpWJmU: 

"lwfipfl wptnWilPntPJUJG ctwuwuwq qwp)1g wnwuoGwgtj_mu t 6wplll h 
qwqhflu: Cpnmqmil ufimo hu WtpntUpfi, qtnpmtflG, 4wpfiw2wpwp, hwupwjpU 
UJmphp h 2PWtntJa tj_timwupuGhp: Cum uGCiqwpwpmpJwCi' 14qq12w11.gp qwu 
17 qq ppm 2}lnmqJ! hwtfwuUJpwqnp t 1 4q qUJpm(i (12,5 lTQ <I>t h 11 % hmu 
UJPilLnhflCi): fcJ"hh 2}16mqp Ujpntnhpup npwqJ!, ilha pwCiwqntpJWOp wCi!Jtn)uw
p)1Cihtfl wilpuwppmGhp UJ.wpmGwlJ.htm hhtnhl.llGpntj_, wtj_htfl pwpop t, pUJCi qw
pmGJ!, WJUlllWUhUWJUlti.J 2)1nm41! zti qwphtfl hwuwpht uUj)1mwqmgwj)1G qhp: 
'.:>UWJWb u(i(iqwpwp UJmphpp pwpop ilwpuhtflntpJWU{!' I}PWUntU 2mp 2wm t 
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utwpmGwlJ.tJ.mu (wq. 106): liJq utwm6wnn4. zlu'.imlJ.1! pmtJ.n11 tunqbpp qbpw
pwctGpG wtJ.btwgtJ.mu t uwhUwG1mtiw4. pwGwlJ.mpJwUp, pCiintJ. hGwpwtJ.np it 
pwtj_wpwpht uGGqwGJmpbpp utwhwG2!!: 

Urumuwq 106 
1 qq qwpCiwJpfi qhpp pwqwqpmpJmfifi m ufifiqwpwpmpJmfit! 

::>"V, <.mu lpqjIG, 4wp-
lfn-Y:bp[! 

% UJJIIl- % ..:."l - Gwzw- Jupp, q 
<l>t, lfQ 

tnbp!i, q pg pwp,q 
UGwpwm qwp 13,4 35 7,6 49 7,0 2,99 
Uhpqwm 1.Jwp 8,6 29 7,7 43 7,1 1,37 
@m(i 9,4 34 6,9 39 7,5 1,58 
.f!w11gp zp6ml.J 6,2 8 7,1 45 6,2 0,89 
@-pmzp6m4 5,2 8 7,0 36 5,6 0,73 

libGqwGp qwGqtJ.wap pwtJ.wpwp 12wzw6 umwGwpn hwuwp tunqbppG 
wCihpwcthzm t Ulwgmgpi mwt tumwgpwa l.J.bpmJ. (pmuwG wnw2pu 1.Jbup hw
uwp GwJuwmbutJ.wa hwuwtigtJ.wa lJ.bp' 17 % hmu uwnmbpGp uiwpmGwlJ.mp
JWUp): liJl}UIPU}l LflWgwl.Jbp{! qwpn11 t l.JwqutJ.wb t}ICibt pwgwnwuibu pmuw
qw(i pwqwqppiGbppg ' opwl.JwG 10 qq-pg ni uiwlJ.wu zp6mqntJ. qbpwl.J.phtm 
qhuwmu: lihCiqwCipGhppCi hwGpwJpG GJmpbpntJ. h l'illlJlUJ.wtmJa tl}lmwupGCib
pntJ. wuiwhntJ.htm hwuwp wCihpwctbzm t qbpwpwctGpG wtJ.btwgCibt tl}lmwup
CiwhwCipwJpG hwtJ.btmilGbp: UwlJ.wJCi hwGpwJpG hwtJ.btmilGhp{! uitmp t W.CibG 
wnwGg Ciwmpflmup, pwGp np zpl'im4mu qpw 12wGw4mpJntG!! pwtJ.wpwp t: 
'Uwmppmup wtJ.bl9nt4l! pwgwuwpwp t wGqpwqwnCimu tunqbpp GJntpwttin
tuwGwqmpJwfi tJ.pw. UutwntJ.mu t uba pwGwlJ.mpJWUp 2Illfl, ltGiG wnwfig WJI} 
tt zwm t zp6mqmu: Cp6mqntJ. qbpwl.J.ptJ.n11 1.J.bCiqwfipGhp{! pmuwG tJ.hp2mu 
uutwnmu bfi zmp2 2 wGqwu wt.J.bt}l 2mp, pfiifi wt.J.btwgfimu t ubqp wpmwqw
mmil{!: Up11Jmfi12mu .'.PbpUwJmU qnUwIJ.Pwhbf\mlJ.p pwGwlJ.mpJmGG wtJ.htwGmu 
t unm 2 wfiqwu: 

J!muwG {!Gpwg12mu lJ.hCiqwGp qwGqtJ.wap pwtl_wpwp w6 wuiwhntlhtnt 
hwuwp tumwgpwa qhp{! wumpl'iwGwpwp ttintuwptiGmu bu zli6mqntl_: liJ'l 
zp2wumu 1 optl_w zflO:ml.J}l 12wfiwqmpJntfil! l qt\up hwztlntl 4 qq-f1g hwugtl_nu.i t 
utiGih 15 qq (wf\. 107): 'Uwtu mptl_mu t hwuwlJ.gtlwa lJ.hp{!, h WJCi mmhtmg hh
mn utiwJG lJ.bpwmwzmwlJ. t L94.mu zp6ml.Jl!: lrhpwl.J.puwCi wJull!Pup mhtuCip
qwG qwGtumu t lJ.hpli ufiwgnpqp $iWQntU{!: Ufihpwctbzm t hhrnhht lJ.bpwmwz
mwlJ.Ghpli UwppntpJWG{!, 12wGp Ilfl pptJ.wb UfiwgnpqCihp{! qwpnJl bG Junqhpp 
unm wnw2wgGht uwpullI\ntpJwG tuwfiqwpmufihp: bpb zp6m4.l! mptJ.mu t 
qwprnn.'.Pp!li hbm UflwupCi, wuiw opwqwG iW$w12wGwlJ.l! uwhuwCiwtflwlJ.tj_mu 
t 10 lJ.q-ntJ.: 
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Ubl) 12wCiwlJ.mpJWUp tctwG zp6mqf1 wnqWJillPJUIG h tunqhppG qpwfintJ. 
wfiuwhuwfilll$w4. 12wGwl.J.mpJwUp lJ.hpwl.J.phtm qtuwmu qwph!li t rnwt uf1Ciih 
1 4q tumwgpwb qhp: Uwl.J.wJCi l.J.bpwpwctCimu uGGqwfiJmphpp gwap uiwpm
Gwl.JmpJWU utwm6wnntl lJ.bGqwCif1Ghpp qwGqtJ.wbp up2f1G opwqwG 12wzwl'il! 
1.J.GtJ.wqp: 

P mwpphpmpJmCi zp6ml.Jp' ubpqwm 1.J.mpG m pwfil! qpmtJ.mu hG nputhu 
uuiPmwqmgwjpG 1.J.hp: Cum tCibpqbrnplJ. uGGqwpwpntpjwG' ubpqwrn qwpp 
1.Jwu pwGfl 10 qq hwuwuiwmwutuwfimu t 1 lJ.q gnphfi]l hwmf14f1G: '1-pwfigmu 
uuiPmwqmgti pwpap uiwpmGwqmpJwG uiwm6wnml Jntpw12wGwiJmp qb!lqw
Gmli mptJ.nI\ ubpqwm l.J.wp)l qwu pwGp opwJ.iwG 12wGwqmpJntfi{! uwhUwfiw
ijlwlJ.tlmil t 10 lJ.q-ntJ.: UGGqwfiJmphpp wfihpwcthzUl pwfiwqmpJmG{! Ullll94.mu 
t JuUlwgpwa l.J.hpwtuwnfint[ll}Ilq, np{! utblilJ2 t uiwpmGwl.J.f114 % <!.'11: UGijln
}uwppGht}l wuf1GwppmGhpf1wfihpwctbzUl12wfiwqmpJntGG wuiwhmJ.qmu t uhp
qwlil J.iwpfl qwu pwfip hwztJ.PG: 

11.4.6. Iunqhpp pUllllUt! UlllPflUlWJpfi wpunuqpntpJWU ufiwgnMfihpml 

UuiPptnwjpG WflillWilflntpjwG uGwgnpqGhppg bfi hwrn]lqp h 1.J.wpum:Pfl!li 
mwqmgj2{!, flGiuihu Gwh qwpb2pf1 qp)lUl[!: <.wrnfll.J.wJflG mwqmg12l! 10 % iDJl 
GJmpfl uiwpmGwl.JmpJwfi qbl412ntU hwuhUwmwpwp hwpmurn t uuiPmwl.Jm
gntJ. (2,7 %): 4wpmn.'pf1!li rnwqmgpmu uiwpmGwJ.itlmil t upwJG 6 % iDP GJmp, 
WJll uiwrnO:wnntJ. }unqbpp pliluwG hwilwp WJG GtJ.wq utflUlwGfl t : '1-pwfimu wG
ipntuwpflGh!li wuf1GwppmGbpp uiwpmGwl.JmpJmCiCi wfipwtJ.wpwp t, murnfl 
wfihpwctbzrn b(i tJ.bpf12f1CiGbpf1u uuiPmwl.JmgwJflG lJ.bpntJ. hwtJ.htmilGbp: Sw
qmgpfl opqwCiwqwG Gjntpbpfl uwpuh!limpjmG{! 1.J.wqumu t 66 % , pGm IB hw
UWutlllUlUJUtuwGmu Junqhpp pmuwG uiwhwG2GtppG: bpb, WJfimwuhGwJGPtJ., 
tunqhpflG UlptJ.mu t mwqmgp, wuiw qpwGntJ. uitmp t l.Jbpwl.Jpbt 30 lJ.q lJ.hGqw
Gfl qwCiqtJ.wb mCibgllI\ tunqhpf1Ci' 100 l.J.q l.JbGqwCip qwCiqtJ.wbfl hwztJ.ml 5 l.Jq 
iwtl'tntJ.: Swqmgpf! mptJ.mu t pwpu tlflO:wqmu: .f!wCip np wJCi zmrn t tl'tiwCimu, 
ufiwgnpqGbpG wCihpwcthzm t ctwuwfiwqf1G hbnwgGbt 1.Jhpwuwfifibpflg: Sw-
1.J.mgp uiwpmGwl.J.nI\ l.Jbpwpwctf1Gl! Ulwgtl_mu t WJCiuiPu]l hwilwl.J.gtJ.wa l.J.hpntJ., 
npfl l lJ.q uitmp t uiwpmGwq)l Ili uiwljwu, pwfi 13 lT.2 <l>t, flulj hmu U!JlDrnbp
Cil! ljwpnq t l.Jwqtibt {!fiqwubGf! 13 %: <.wuwqgtJ.wo 4. bpp pwJlwJlflmp JntGf! 
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4wpqtuqnpqmu t J!Ulll 4hpwpwdCimu mw4mg12]112wCiwlJ.mpJwCi (wq. 108): 

Urumuwq 108 
Pm4.Ill\ tunqhp]1 qhpwpwdCinuI mwqmgp]1 mwpphp pwCiwqmpJwCi 

qbuwmu hwuwqgqwb qbp]1 qwqil{!, % qwuq4_wb]1 a4wmuwup 

Cl-wp}l 
5nptu 

4h[II! 

UnJWJP pmu111wump 
.!.wu w n t 

lit w wctumu U1w m 
2 4 
50 35 
33 55 
14 6,5 
3,0 3,5 

Cl-wpt211ti ajlJ1ll1I! uUJltmwl}mgut11ntl hw11mum l}hJl t (25 % ~v), uwl}wJCi 
!}PW ojlqwuwl.J.wfi UjntphJ1I! tlwpuqmtl h(i upWJU 50 %-ntl: fitulll}l, WJU IlJ11J1hU 
4hp 12Pi t UJltU1wCip pU1qnq tunqhJl}l hwuwp, pWJ9 l}w11n11 t l}}lpwntlhL n2 hajl L. 
hIJ.ltmpJwu wnw2flu 2r2wfimu qU1Ciqnq uhpmuuhp}l l}hpwl}puwu hwuw11: bph 
pU1qnq tunqhppfi, WJCimwtlhfiwJG}ltl, U1WLPU hG qwpt2p}l q}1J1U1, WJCi l}hpwpwd
u]1u bCi wtlb1wgumu l}hGqwupuhpp' 40 l}q l}hfiqwu]1 qwuqqwO-pu hwufihtmfi 

111tu: PmtlwCi hqpwl{lw4}12 l{lmtmtl tlhl} qL!u}lCi opwl}wfi l}wphlli t tnWL 3 l}q 
qppU1: Cl-wph2p}l q}lpmJ! l}wptlli t lllWL pwpu l}wtl u}ltnuwgqwO- tl}16wl.J.mtl: 
Iunjlhmpq tli U1pqmtl pwptl q}lplll{! 111whht 2-3 op}lg wqhlli: 

Ivnqhp}lCi 4wphlli t l}hpwl}pht GwL. uwhUwCiwl{lwl} pwCiwl}mpJwtlp qw

pt2p}l tuunp}l2Gtpnq: '1-pwGp 111wpmGwl}mu hCi 20 % i "P CiJmp L. tl]1G2h 120 q 
hmu uummhpCi: <l-wpt2p}l juunppi Ghpp hwztl}lCi qwphlli t pwtJ.wpwpht junqhpp 
uUJltmw4mg}l 111whwG2}l qqwlli uwuI!, }lu4 wGl{lnjuwppfihlli wu]lCiwppmGhpJ! 
tw4wCinphG pwphtwtlnu1 hG hwgwqq}lCihp}l hwm}l4p wu}lGwppqw3}1Ci l}wqliJ!: 
Cl-wpt2p]1 tuunp}l2GhpG w111whnqmu hG uwL. B jutlp}l tl}l.lllwu}lCiCihp}l uta uwu}l 

111whwG21!: Iunqhp}lG tuunp}l2Citpntl 4hpwqpht 4wphlli t 40 4q 4hGqwCi}l qwCiq
qwa}lfi hwuCihtmG 111tu' 1 opmu U1pqnqpwGw4mp1muCi wuU1}l6wGwpwp wqh
LWgCihtntl 1,5-}lg u}lfi2h 2,5 l.jq: lJwpunqntpjwCi tuwCiqwpmuCihp}lg tumuwl{lhtm 
hwtlwp 4hpw4phtmg wnw2 tuunp}l2GtpG wGhpwdh2m t }lGw4U1}1tlwgGht lllW
pwgCihtm (u}lu2h 90°C) l}wu 011qwfiwl.J.wfi 1313mCihp (tlJ.12Ciw1313m, 4liU1J1nCiw13pm, 
1J1POUJltnfiw13pnt) wtlhtwgCihtnt up2ngnq: 

11.4.7. Ivnqhp]1 pmntill! uCiCiqfl uCiwgnpqCihpnq 

IvnqhppCi pmmtl hCi uwpqm uCiuqp 2mU1 1{12wgnq ufiwgnpqfihpnq: '1-pwGp 
4wpnq hG LliCiht hwgwptuuwG h uGCiqp wpqJmCiwphpmpJwG 6hnGwpl}mpJmG
Cihp}l, }lfi2111tu Ciwh tunhwGngwJ]lG tlGwgnpqGtp: '1-pwfig l}wqliI! U1Wmwfiqmtl 
t' [!utll umwgtlwCi WflPJntp}l, qw hwU14w111tu qhpwphpmu t tunhwfingwJ}lCi 
uCiwgnpqCihp}lG: Stl.Jwt qhpJ! hwpmum t uGCiqwfiJntphpntJ. h hhzU1 t tlwJlutJ.mtl 
(wq. 109): 
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UCiCiqwCiJmphpJ:i \llwpmCiwqmpJntCi{! uCiCiqfl 
Urumuwq 109 

U:CiwgnpqCihpnuI, q/4.q 01., 

li:hp}l U1huwtm 
UCiuqwfiJmpbpl! 

.!. "l .!,U. .!,[c} um., cf>t, 
lJQ 

Iunhwungwjpu uuwgnpqfihp 155 221 43 489 16,0 
.!,wg}l wplllWl}Pill}}JWU 
uCiwgnpqCihp Quwn[!) 95 110 23 718 14,6 
Swphl.J.wu]1 hwg 108 36 18 796 13,0 
5nphu}l hwg 113 57 33 860 13, 1 
[c}tuqwb}2}l uuwgn[lqfih[l 110 147 19 711 16,5 

IunhwCingwjpCi uCiwgnpqCihpJ! u(i(iq}l ufiwgnpqfihp hfi 4wu uphpp}l WJU 

uwuI!, "PI! UJltmwG}l it uGGqp hwtlwp: '1-pwfip h}ltlfiw4wGmu mGhG U1JlDU1h}l
Cifl ufl2tiG L. OWpUJ}l pwpop lJ1WpmGw4mpjntG: fipUjhU 4wfin(i ' lunhwGngw3}lG 
ufiwgnpqGhpI! hwpmum tG CiwU1p}lmtlnq, mum]l qpwfignq 4hpw4.Pbtm qh111-
12mu 4hfiqwG}lCihp]1 linU1 li.ll2m 111hmp t Llifi}l pwptl 2mp: '-lwpw4p hwpmg]ll_
CihpI! n2Gzwgfihtm Ci1J1WU1w4nq wGhpwdtzU1 t hnwgfiht 4wu tlwfiptwqhpat\. 
tunhwfingwJ}lG tlGwgnpqGh[lf!: bph u}lu 4wt1 tp2Jl4 111wpmGw4nq ufiwgnpqfih

Pl! 1_hG hCipwp4tlhL 2tpuw1.tiG u2w4tlwG, w111w wn4w t lunqhp}l dwGU1wfuU1}l h 
WJL tlwpwti}lz htitlwGqmpJntGfitp}l wnw2wguwG 4,mwfiq: bnwguwfi zCinph}ltl 
qwGqqw0-1! qwnGmu t tl}lwmwpp: UTiwgnpqGhpmtl hwowju LliCimtl hfi qw
Gw4Ghp, 111wmwnwpwqGtp, qqwtGhp, w111wtim h 6hGw111w4m pblJ.npGhp, mu
m}l wCihpwdh2U1 t qpwfi12 fituJuw111tu hhnwgGbt: lunhwfingwJ}lG uGwgnpq
Ghpnq tunqhp}lG wfihpwctt2m t l.J.hpwl.J.pht 35 l.J.q lJ.bfiqwG}l qwl.iqqwa}lG hwuuh
Llll9 hhU1n: IunhwfingwJ}lG UGwgnpqGhp}lG qmqwhhn pmuwG wnw2tiG lJ.hu}lG 

tunqhp}lCi tpwgmg}lz U1pqmu t 1,5 1.J.q wwnwg}lnG hw uw4gqwa l.J.hp, npmu 
E tl}l.U1wu]1Ci]1 111wpmfiwlJ.mpJntCif! Ulhlllp t Llifi}l pwpop, pwfi}l np junhwGngw
JJ:lG uGwgnpqCihpmu tlha pwGw4mpJWtlp Ulllllllltfiwl.J.tlnq 1_hwqhgw 0- 6wp111w p-
13mCihpG wnw2wgfimtl h(i hwlJ.wopupqpzGhpJ:l wtlhtwgtlw G wGhpwdt2mmp
JntG: IunhwCingwj}lG uuwgnpqfihpntl tunqhppfi l.J.hpwl.J.pmtl hfi opwl.J.wfi 2 wfi

qwu: PmtJ.nq tunqhJ.lJ:l tlhp))fiwl.J.wfi 4hfiqwGJ:l qwfiqqwO-J:l 80 %-J:lfi hwufihtmg 
hbllln tpwgmgp2 4hp]1 mptl11IJ.12wuw4mpJmGfi wtlhtwgqmu t tl}lG2h 2,5 4q, pu4 
tunhwfingwjpu ufiw gnpqfih[lp pwfiwlJ.mpJillfiI! uqwqhgtJ.mtl: '1-w wuhpwctt2U1 

t gwCi4WLP npwl.J.J:l tlh212WJpfi OWp1J1wzhpm UlllWfiWtm hwuwp (U1hu 11.6.1. 
pwdJ:lGI!) : lvnhwfingwjpG PlllJ.ltl tlfiwgnpqfihp[! U1pqmtl hfi hnwgGhtmg wfitlJ:l-
2w111hu hhmn, qpwfig 1J1Whl4_wfimufi w fipmJtWtnphlli t: 

.!.wgwptuuw(i tlGwgnP'lCihpJ:l uGGqwpwp wpdhpJ! 1.J.wtuqwa t qpwfig pw-
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qwqp.mpJmfipg' !lJ.Gp qw hGwgwO- hwg qwu tuunphqhG: UJ11ulfl.up qhpmu uulfl.
mwqmgp UlWpmGwqmpJmG(! qwqumu t inp GJmpp unm 11 %, puq 6wpUlhpp 
UlWpmGwqmpJmGG f!UUl htw4hmwJpG hmupp qqwtflnphG mwmwfitlmil t: 
.!.GwgwO- hwgmu 6wplllP. UlWpmGwJ.im13JntG(! qphph WJGpwG t, nppwG hwgw
hwmpJ.imu, puJ.i fuunpbqbGp uGwgnpqGhpmu hwuGmu t 25 % (ufl.2f!G1!' 15 %): 
.!.GwgwO- hwgmu 2wm t GwmppntU(!: Iuunpbri.bGp uGwgnpqGbpG wGhpwctt2m 
t mwt pwpu tlfl.6wqmu: ~wgwpfuuwG uGwgnpl}Gbpp pnppnuGwO- uwuhpG 
wGhpwctt2m t hbnwgGhL puq qp.wGg 2tpUwJfl.G u2wJ.imutig hwpqwtlnp t hpw
ctwptlbt: 

.!.wgwpfuuwG uGwgnpqGbpmJ. qhpwqpmu hG funqbpp' 30 qq J.ihGqwGp 
qwGqtlwO-tiG hwufibtm Ulwhpg: gwgwnwlllbu hGwgwO- hwgntl qhpwJ.iphtm 
qbuwmu J.ihpwpwctGmu qp.w pwGwJ.impJntG(! qwph!lJ. t hwugGht uf!GiL. 30 %: 
gmuwG tlhp2mu OWpUlhpntl hwpmum funhwGngwjpG uGwgnp11Gbpntl qbpw
J.ipmuG, (!Gqhwqwnwq(!, Gtlwqhgtlmil t ' 6wpulfl. npwqp tlPw pwgwuwJ.iwG wq
qbgmpJmGpg fumuwt)lhtm hwuwp: IumwgpwO- qhpG pp uGG11wpwpmpJwUp L. 
hwm4wlllhu wupGwpptJ.wJtiG qwquntJ. Ulbmp t tuUltuhntlfl. wupnq2 qhpwpwctGp 
!lJ.wpcthpmpJntG[!: ~CiwgwO- hwgp ut2 Gwmptimuti wtlhtgmqp Ulillm6wnntl 
wGhpwctb2m t, npUlbuqp funqbpG wqwm oqmtlhfi fuilbtm 2pfl.g: 

11.5. tunqbp~ finpnq.Liwfi Liwmriw2~ 
~bpw~rmLLI[! 

<.nmp tlbpwpmwqp.mpJwG hwuwp (!Gmpmu hG 25-30 qq qhGqwGp qwGq
tlwO- mGhgnq fun6J.inpGhp: UGhpwctt2m t qp.wGg wGuti2wUlhu wnwGoGwgGbt 
rrum ubnp, pwGp np funqbprr uhnwhwumG bG 11wnGmu wp11hG 4 wuuwJ.iwCimu: 
vnpnquwG uwmqw2fl. wobguwG GUlwmwqG t Lfl.wpctbp, uwqwJG ni 2wm 
wpwq qwpqwgmurr: '.::>wt)lpg wtlb!lJ. wnwm qbpwqpuwG qtuwmu wtlhtwGmu 
t wnw2fl.G uhpuGwtJ.npmupg, tiGit.qhu Gwu wnw2f!G 0-Gpg hbmn iPhquGwtJ.np
tJ.wO- hppmwuwp11 ubpmGGbpp pfl.tlrr: Qqw!lJ.npbG qp6wm4mu t Gwh pGmhGulttJ. 
wohgtJ.wO- ubpmGGtpp mGmbuwqwG oqmwqnpMwG ctwuJ.ibm(!: 

vnpnquwG tq UWU1TJ.W21} 7-8 wuuwqwG hwuwqmu UlhUlp t mGbGw 110-
120 qq qbGqwGp qwGqtJ.wO-, WJUpGpG' 30 J.iq qhG11wGp qwGqtJ.wO-pg uquwO-, 
qpwGg hwuwp 550-650 q uti2fl.G opwqwG pw2worr pwtJ.wpwp t: U6p GuwG 
pGmtGulttJ.mpJwG qbuwmu WUlwhntltJ.mu t 4uwtu11lt h GhpppG opqwGGhpp 
Gt.qwumwtJ.np qwpqwgmurr: UJuulfl.untJ., GnpnquwG uwmqw2fl. pw2worr pmtJ.n
qp hwutuwmmpJWUp Ulbmp t unm 20 %-ntJ. gwap !lJ.Gp: UJI} UlWU16wnn4, hph 
oqmwqnpO-mu hG pmtJ.nri. qtluwpwGwqp hwuwp GwfuwmhutJ.wO- hwuwqgtJ.wO-
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qhp, WUlW mptlnq pwfiwqmpJntGJ! GtlwqhgGmu hG 10 %-ntl J.iwu fl.2hgfimu 
qp.wGmu UlWpntfiwJ.itlnq ljlnfuwCiwqwJfl.G tfihpqtiwG ufl.GiL. 11,0-11,5 lTQ (88 % 
'.::>v-p 11tuwmu): vnpnquwG tq uwm11w2fl.G WJl}ulfl.up qhpJ! qwph!lJ. t UlWL wG
uwhUwGwt)lw4 pwGwqmpJwUp: vnpnquwG uwmqw2 wohgGh!lJ.u gwGJ.iw!lJ. t 
4fl.pwnbt qhpwqpuwG hwuwqgtlwO- hwuwqwpqbp: 30 qq 4tG11wfip qwGqtlw-
0-pG hwuGbtmg hhmn qhGI}wGtiGhpp qhpwpwctGpG wtlhtwgtlmu t qwGwwg 
UlWU1pwum4wO- npw4Jwt ufl.tnu, 6wqGqhqp t)lphpp ufl.tnu, J.ihpp 6wqG11t11 L. 
WJL 0-wtJ.wtWJpG qhpwmhuwJ.iGhp: Oqmwqwp t tq uwmqw2fl.G mwGht wpnm, 
pwGp np 2wpctmuG m qwGwi qhpp oqmwqnpantU(! qp.wqwG hG wq11mu 
quwfupp qwpqwguwG h tJ.hpwpmwqp.nqwqwG hwuwqwpqp tIPw: 

vnpnquwG tlwpwqpqGhpp wohguwG ctwuwGwq GntJGUlhu hwpq iJ.iw 
oqmbt qhG11wGti qwGqtlwO-p wnwtlhtwqnlJG up2fl.G opwJ.iwG pw2woti: '1-pwGg 
mGmhuwqwG oqmwqnpMwG bpqwpwmhntpJmGJ! WUlwhntlhtm hwuwp pw
tlwJ.iwG t umwGwt qhGqwGp qwGqtlwO-p 750 q ufl.2tiG opwqwG pw2wo: Utlh!li 
pwpop pGmhGufltlmpJwUp w6hgGhtm 11tuwmu qp.wGg unm tlwmwGmu t uhpu
Gwhhqmqp npw41! u qp6wmtJ.mu oqmwqnpMwG mhnqmpJntGJ!: 

Iunqhpp GnpnquwG uwmqw2fl. tGhpqhmpJ.i, UIPnmttiGwJfl.G h tlfl.mwupGw
Jfl.G uGuwG twtlwqmJG iWljlwpwGwqGhpJ!, fl.Gilllbu Gwh qwpqwguwG OUlmfl.
ilwt UlWpwubmphpJ! wop mwppbp 2p2wGGhpmu, GhpJ.iwJwgtlwO- hG 110-115 
WllJlllUWJ.iGbpmu: 

l!Jumuwq 110 
\,npnquwfi l:q UWUUJ.W2P wnp pfimhCiuMm~Jwfi 

OUJ.UlpUWt UJ.WpwllhmphpJ! 

li:hG11wGp lJ1!2fl.G opwqwG lJ1!2fl.G opwqwG qmmwqmUJ!, q 
qwfiqtJ.wUJ!, J.iq PW2WOJ!, q OWPUl uipmnhpG 

30-60 600 110 115 
60-90 700 190 125 

90-120 500 230 80 

l!Jumuwq 111 
\,npnquwfi l:q liwUUJ.w2P. l:Cihpqhmpq L. UJ.pnmhpfiwJpfi ufiuwfi 

2,WtJlwpwfiwqfihpJ!, 1 qtlupfi Uhq opnuI 

4: bfil}wfi p lJ1!2fl.G 
~mu lpqpG, qwGqtJ.wUJ!, opwqwCi <l>t, lTQ 

qq J2W2WOJ!, q 
UIPnmh}lG, q q 

30-60 600 19 280 14 
60-90 700 27 330 17 

90-120 500 30 280 14 
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Urumuwl.J. 112 
vnpnquwfi qwpwqpl.J.fihp)l wl'ijl )lfimhfiuJ:iilntpjwfi ourmpuw1 urwpwuhmphpJ! 

Y:huqwup. lJli2P.G opw4wG lJli2flG opwtiwG 4ntU1w4mul!, q 
qwuqtJ.wa[!, qq pwzwl'i[!, q OWIJ.11! ll!IJ.ntll b ]1 Ci 

30-60 700 130 140 
60-90 850 160 160 
90-120 750 200 135 

lliumuwl.J. 113 
vnpnquwa qwpwq}ll.J.fihp)l tfibpqhmpl.J. L_ UflllllDb]1fiwJ)lfi ufiuwfi 

~wi.pwpwfiwl.J.fihp{!, 1 qtlupfi lihlJ. opn1u 

Y:tuqwufl lJli2P.fi 
.!.mu L]1qflG, 

qwfiqtJ.wal!, ljq opwqwu <I>t, lJ.2 
12w7w6p,Q ll!IJ.Dtnh]1Ci , q q 

30-60 700 21 320 18 
60-90 850 27 420 23 

90-120 750 31 430 24 

Urumuwl.J. 114 
'-ijlmlllUpCiCibpp urwpntfillllJ.ntpJwfi hpwzluwqnpqllJl ~wi.pwpwfiwl.J.fihp{! 

tunqhpp finpnquwfi UwUUJ.wzpfi mpqnq 1 l.J.q hwuwlJ.gqwa l.J.hpn1u 
(88 % ~np fiJntpp U{lllpntfiwlJ.mpJwUp) 

A tJ.Pmlllupu, UV 4000-7500 11000-I 7000 
0 3 tlPtnllltI]1Ci , UV 350-900 1000-1500 
E tl]:lmwupli, uq 20-45 50 
B1 tl]:lmwupu, uq 1,5-4,5 4,5-6,0 
B2 l{flmwupu, uq 4,5-8,o s ,0-1 2,0 
B6 tl]:lmwup.a, uq 4,5-8,0 8,0-12,0 
vpqmnpfiwppm, uq 25-45 45-55 
"lwumnmbfiwppm, uq 20-40 40-50 
B12 mwu Ii, lI 20-JO 30-40 

U{ltnwqpnq tJ.wp.wqfihpp ll!WhWU2(! uGCiqwlijntphpp fiqwmuwup utaw
ll!hU ltwtuqwa t IJllUlug oqmwqnpauwCi pumbGupqmpJmfipg: UJumuwq 
11 6-mu Cibpqw3wgtJ.wa t tJ.wpwqGbpp ll!Whwfi21! ufi6qwfiJmpbpp Gqwmuwup' 
zwpwpwl.J.wCi 2-3 qmqwtJ.npuwCi qhuwmu: lJwmqwz tJ.wpwqfihp)lu UlptJ.mu bfi 
IJllwfig wtJ.btwgtJ.wa 2wtltwpwfiwlJ.Gbp[!, npUJ.buqfl wUJ.whntJ.tl.]1 qbGqwCi}lfihp]1 
zwpmfiw4qnq wl'i[!: 
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Urumuwl.J. 115 
Iunqtpp finpnquwfi liwUUJ.wz)l' hwuwl.J.gqwa l.J.hpnil l.J.hpwl.J.puwfi 

~wi.pwpwfiwl.J.fihp{!, l.J.q, 1 qtlupfi uhl.J. opn1u (11,4 lTQ <I>t llJ.q) 

30 1,40 1,45 
50 2,05 2,14 
70 2,45 2,55 
90 2,65 2,70 
110 2,65 2,75 
130 2,70 2,65 
150 2,80 2,65 

12 zwpwpw4wfi hq}lntpjmfitig utifi2L. 
a G 3,oo 

Urumuwl.J. 116 
Upmwqpnq qwpwqCihpp UJ.whwfi2J! tfibpq}lwJp L. UfllllIDhpfip fil.J.wuiuwtlp, 

lihCiqwGJ:t 
qwuqitwa(!, qq 

120-180 
180-

1 qtlulifi tlhl.J. opn1u 

U}l2J:tu 
opwqwfi <I>t, lJ.2 

30 
30 

.!,mu 
ll!IJ.DU1b}lfi, Q 

450 
450 

L}lqflG, q 

24 
24 

UtnwqwG Ul4tnJltJ.mpJntfi(! ll!whuiwfibtm hwuwp LJ:lwmwptip tJ.UlpwqCibp[! 
2uitmp t LJ:tutu owpll!w4wtwa, wJuJlu12G ' 2mfituwfi 250 4q-Jlg pwpop 4tuqw
GJ:t qwuqt.J.wcr, hwqwnwlj qbuwmu IJllwG12 qwnCimu bG qwCiqwqwzwpc:t (crmJl) 
L. hwl'iwtu bCi tumuwipmu qmqwtJ.nptJ.h1mg: UwGp, LJ:lwmwpJ:lp tJ.wpwqCihppu 
qphpb 2hCi oqmwqnpamu hptimwuwpq uhpmufitptiG phquuwtJ.npb1m hwuwp: 

11.6. tunqti(lf1 ~ti(lwpwdf1CiCiti(lfl hwuinL~ 
pwq Wfl(lf11 Ci ti(l(! 

lunqhpp ljhpwlum1UJ! qwquwljtpurb\llu wuhpwc:thzm t hwztl.]1 umCiht, 
np 4tpwpwc:t]1CiCibp]1 mwpphp pwqwqp]12Gbp lJ.wpnq bCi tiu2uitu qpwlJ.wCi , 
WJGUJ.bu ti pwgwuwqwCi wqqbgmpJmfi mCihGw1 wpmwlJllwGpti npwqp., 
ljhuqwupfi tpti wnnq2mpJwCi L. uptpwmt.J.mp3wu tJ.pw: '1-pwfig ptl]1G bu 
UJ.Wtn4wCimu 4hpwJtiG l'iwpurbpt!, tl]:lmwuJ:tuCihp[!, qhp]1 :}>nu'.l>wtnCibp[!, utiqn
tnnputififihp[! h WJtCi: 
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11.6.l. gntuwqwli tiwpUJ.hplt oqmwqnpbntlil! 

'4.tp2)1G mwppGhppG funqhp)lG qhpwl.J.phlnt hwuwp lWJGnp.hG oqmwqnp-
t.l hG pmuwqwG Jntqhp qwu qhpwJpG l'iwpUJh[l, npnfig hw2tijlfi qhpwpwctpfi

uupl! hwpumwGmu hG tGtpq)lwJntl: J2muwl.J.wfi JntIJ.hp[! UJ.Wpmfiwl.J.mu tG uh0-
11wGwqntpjwlip 2hwqhgwa faupUJ.wppmGhp · W.Gntbwppm h W.Gnthfiwppm: 
liJq ppmGhpI! funqbpp opqwGpqunu.I ~hG qwprni. upfiphqtlti., uwJ.iwJCi J.ihCimu
qwGnphG wGhpwctt2m bG p2lJ2Gtpp pwqwqppzGhpti h npn2 hnrunGGhpti 4w
nmguwG hwuwr: 4bpwpwctGmu pmuwqwG Jntqhpp, hwtlhtmlifihpti, tiGzUJ.bu 
Gwh hqpUJ.mwgnphCili I... tJ.wpuwJ.ip pwpop lwt.Pw11wGw4ti hbmhwGpml pmqhpG 
wtlhtli 2wm 2hwqhgwO- 6wpUJ.wppmCihp hCi oqmwqnpomu, pwu UJ.Whwu2i.jmu 
t GJmpwt.PnfuwCiwqmpJWG Cinpt.lwt J!Gpwg11ti hwuwp: tiwpUJ.wppmGbpp wtJ.bt
gmJ.il! 4mmwl.J.I.jmu t hGpwuw21.J.wJpCi I... GhpppG 6wpUJ.mli, puJ.i zhwqhgwO
ppntCihpp llhO- UJ.WpmGwJ.impJWUp 6wpUJ.wjpG hjmuqwD"p!! qwnCimu t t.)1wi.pmJ.i 
h l.J.UJ.zntG: liJqUJ.flup l'iwpum I... upul! UJ.PmwCip 2tG hpl.\wpwmh UJ.WhUJ.wCiuwG 
WUJ.ntlum h hP2P4 ll!wmpwumt1m hwuwp, pwCifl np. 2hwqbgwo l'iwpUJ.wppm
Gbflt! ht2m bCi opu)lqwGmu (4atlmu): 

liJuUJliuml., pmtlnq lunqbp)l qbpwpwctCimu wCihpwcth2m t qbpwhul.J.ht 
2hwqbgw0- l'iwpUJ.tuppmCibp)l uiwpmCiwJ.impJmfin: 12muwG n112 2p2wGmu 
qpwGg 1.J.bpwpwct)lGGhpmu l U.2 <Dt-ti hw2tlntl ll!hmp t uiwpmGwJ.itijl l q-pg nz 
wtlbtli l'iwpUJwppmGhp: .RwGp np pmuwG ul.J.qpmu oqmwqnpO-tln11 lthpfl pwGtU
tm qbnl...u wGG2wG t , )lu4 qbGqwGpGbp)l unm WJJl 2r2wGmu Cil.J.wmtlmti t wl'i
uwCi utci- Gbpmct, 6wpll!hpp wtlttwgmurr GUJwmwlJ.whwpuwp t l.J.)lpwnbt 
upwJCi pmuwG ctwuwGwl.J.: tGbpqftwJp pwpdp UJ.1.UpntGwJ.impjwup 4bpwpw
ctpGGbpntl l.J.bpwqphll! hGwpwqnpntpjntG t mwwu WpIJjntGwtlbm oqmwqnpobt 
funqbpp wouwG Gbpmct"[!, bpb Ujntu uGCiqwCijntpbpp UJLUpntCiwltmpJntG(! h, w
nw2pG hbpppG, wGi.tinfuwppCibtli wupGwppmGbp[!, CimJGUJhu pwpop tG h hw
uwpctbp: UunpowmwoGhpI! pmuwG bpltPn1u1 2r2wGmu 1.J.wpnq bCi oqmwqnp
at1 uh() pwCiwlJ.mpJWUp qbp: liJil UJWU1l'iwnni.j_ lJ.bGq.wCipGhppCi JntI\P hwtlhtmti
Gbpntl hwpumwgqwa hwuwqgqwO- qbpntl wCiuwhUwCiwt.)1w4 l.J.bpwl.J.pmu[! 
hwCiqbgGmu t qpwGg uubTJ.Ppp pwpop l'iwpUJwl.J.w1uwCiJ:! h t.)1wt.)1mJ.i 6wpUJ.P 
qnJwguwCirr: Uwmqw2 tq Iunqbpp unm GuwCi fuGqJ:ip ztiw, pwGlt np qpwfip oq
mwqnpO-mu bG qqwwnptG ppz 1.J.bp, pwG wunp6wmw0-Gbptr 

12muwG qbp2pG znpu 2wpwpGbpp J!Gpwgpmu JUUJ.bpp hwtlb1murr 1.J.pl'iw
mt tm tiwu qpwCigpg wupn112mpjwup hpwctwptlbtm up2ngntl 4tpp ut2 zhwqb
gwO- l'iwpUJ.wppmGbp.p UJ.WpntGwqmpJntGt! UJ.bmp t Gtlwqbgtijl: liJq qhUJ.PntU 
l'iwpUJ.P qmmwl.J.mti[! qpbpb wupnq2ntpjwlip 1.J.qwmwptijl OULWJp oqmwqnp.o
uwG hw2tij1G: liJIJ. 6wpUJ.P 1.J.wqumpJmGn 4W.Gp 2wm UJ.PCiq, uwqwJG 6wpUJ.w
JpG hjntutlwD-pmu GwfuqpCimu 1.J.mmwtitlwo zhwqbgwO- 6WpUJwppmGhp.]l wq
qbgntpjmGpg i.tiwt.)11.ibtm hbmhwCipml. 6wpUJ.P npwl.J.1! qpwpopwGw: 
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bpb J.ibpfl ut2 wtlb1wgtlbt t pmuwtiwu Jmq 4wu J.ibpwjpCi tiwpll!, Wll!W 
1uGhpwctt2m t hwU11.J.wuitu wunwG(! hbmhbt, np WJG bpl.J.wp ~uGw, pwG)1 np 
1mJu)1, 2tp.umpJwG h pptlwO-Gp wqqbgmpJmGp.g zhwqhgwo tiwpUJ.wppmGbpG 
wpwq opupqwGmu bCi, h mbI\P t mGbGmu 6wpUJhpp t.)1zwgmu[I 4wGfunq E tijl
mwupGp pumbuupq pUlJPWJmt.I: liJil uiwm6wnntl qpw UJ.UlpmGwl.J.ntpJntU[I 
GowCi qhp.wpwctpGCibpmu wuhpwctt2m t tutlhlwgGbt (lwqwqmJG ~wt.)1wpw
GwJ.iGbpp hwubuwUlntpjwlip) JmpwpwGl)ntp qpwu L[l.Wgmgpz zhwqhgw0-

6wpUJwppmGbpftG 2 uq umtin.'.pbpntli hw2tlntl: 
QCiqmGt.lwO- t, np pmt.lwCi n112 f!Upwgpmu hwmpltwJ]lG tuwnGmpqJlfi 1 % 

unJWJP 4wu wphw0-wq4]1 JDU\lt wtlhtwgmlil! pwpqmpJmCiCibp ~J:i lllnw2wg
Gmu: flpUJ.bU WJLI!GUlpwGpwJltG mwppbpwq pmuwG wnw2pG 2r2wCimu wnw-
2wp44_mi.I t hwuwqgqwO- 4bpp ut2 i.lpG~h 2-3 %, pu4 pmuwG t.lhp2mu' upGzh 
0,5 % UilJWJP JnlllP wlJ.btwgmu: lcbpwpwctfip znp Ujmpmu 50 % hqpUjlllWgn
pbfiti hwmpltti uiwpmuwJ.impJwG fihuwmu unJlllJlt Jn\J\ll llltlh1wguwfi hwpJ.i 
zlJ.w: bph qbpwpwctpGf! hwtlhlmu bG qbCiqwGw4wfi tiwpll!hpntl 4wu h1wO-m-
4p JmTJ.ntl, WU}W qpwCig uwqwpqwlJ.f! 4wpbtli t wtJ.htwgCibt 2 wGqwu, pwGp np 
zhwqbgwo l'iwpUJWppmGbp]l UJ.WpmGw4mpJillUI! qpwGgmu, UilJWJP JillllP hw
uMwm, unm 2 wGqwu UJWJ.iwu t (wq. 117): 

Uruntuwq 117 

Ohwqhgwb 6wpUJ.W}l}lntfihp]l i.qwpmfiwlJntpJntfil! qhpnui, q/4.q 

~hwqbgwo 

lcbpf! l'iwpUJwppmGhp]l 
pwGw4mp JnLUf! 

Uphwow111.J.l1 Jntll 672,0 

UnJwJp Jlllll 620,0 

<!.twO-ml.J.p JDUJ. 310,0 

lunqp tiwp.U} 217,0 

Swt\.wpp 6wpUJ. 38,0 

l.ibGqwfiw4wG fuwnl! l'iwpUJ 85,0 

<!.twomqfl zOWpUJ.wqwtntlwO- ubpubp 124,0 

:)ltwfi WLJntp 24,0 

b qpll!tnwgnphGp hwmp4 22,l 

-4.wpuwl.J. 12,5 

UnJWJP pmuUJWLJillfl, NT 12,0 

8np.tu 10,l 

c+wpp 8,2 

Swpbl.J.wG 7,4 
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LjlwnwgjlnG hwuwqgt.lwO- qbpmt.l 6wpuili [!Gl}hwGmp UJ.WpmCiwlJ.mp.1mGu 
iuibmp t wugCijl 5 %-j1g, 12wGj1 np WJI} rituiPmtl 6WJluW uwpubl}1mpJmliu Gt.lw
qmu t: f<TptJpj1 hbm ubO- pwGwlJ.mpJwup 6wpuili wpmwqwmmtl[! hwGqtgGmu 
t 6t1112wt.lnp hwmwlJ.Gbpj1 tuP.um wqmnmt.lwCi[!, P.Gi[! rictt.lwpgGmu t I}PWGg 
t.lwppmuu (wq. 118): 

UrumuwlJ. 118 
4hpwJj1fi nwpUJ.hpj1 {!fiqqpquwfi pntJtWmpbl}1 ~wtfiwpwfiwqfibpf! pmqllIJ. 

tunqtpj1fi mpqllIJ. hwmj1.qwJj1fi qhpw]uwnfimpqfihpmu 

Upmtj1nq 
bplJ.tJ1mt pmmu 

titrw JpG 6WJlUJ. pmmu 
uqqpGw- bqpw-

qwG tftwtitii 
li{lL.tuO-wqlJ.j1 JnLfl 1,0 2,0 0,5 
UnJWJj1 Jlllfl 1,0 2,0 0,5 
<!.twO-mlJ.p Jlllfl 2,0 3,0 1,0 
lvnqll nwrui 2,5 3,0 2,0 
Swt.lwpjl. 6wpui 3,0 3,0 2,0 
libGqwGwqwG tuwn[! 6wpui 3,0 3,0 2,0 
<.tw0-mlJ.j1 g'iwp111wqwmt.lwa ubpuhp 5,0 5,0 5,0 

UmGumt tunqhpjl hlllt.lwp l}1wnU19JmG hwt.lU1lJ.gtlU1a lJ.bpmt.l pmJtwmptlmt.l 
t t.ltJGiL. 10 % 6wpuili tqU1pmGU1lJ.mpJmG: CGq npmt.l, 6wptq[! oqmlllqnpatlmt.l t 
lJ.wptJ oL.wtlnpt.lw(i hwt.lwp, WJL Ili pt lJ.ntmllllJ.tlmu t hjntUt.lllluplibpnnl: tilllp
uW pwpop tqlllpntGllllJ.ntpJwtlp lJ.hpwtuwnGmpqGbpmt.l wGhplllctbzm t E tl.ti
UillltltJGjl, hwtlllltqlUUIWutuwGlllplllp GwL. ujl.GpbmtJlJ. hwlJ.wopuJ1ajli Gbpj1 wtlb
LWQnttl: UuntuG[! 6U1puW uba plllGtulJ.mpJmU tqtupmGwlJ.nq lJ.bpllltuwnGmpqGb
PI! 111wmpwumt.lmu tG wnwtlhtwqmJG[! hplJ.m zwpwptlw hU1uwp, WJLWtqbu 
I}Pwfip lJ.tJ1iwGwG: 

11.6.2. E tl.timwupG 

~GmpJwG ut2 E tl.timwupG[! ubO- pwGwqmpJwup hwGqpuimu t 6wpuih
pnt.l hwpmum utpuhpmu L. pmJubpp pntnp qwGwl uwubpmu, npmbq UlJG lJ.w
mwpmu t ihlllqhgwO- 6wptqwppmGbpp, qwpnmpGnj1qGbpj1 L. lllptuq oputJqw-
9Illl WJL GJmphp[! {2WJ12WJmuj1g 111wzmuiwGt1m :PmlilJ.gj1w: litGriwGm opqw
lij1qumu E tl.timwupli[! gmgwphpmu t uhtbGj1 qnpawnmwP.G hwuwuuwG qnp-
0-mGtmpJmG, t.lwuwup I}PWG qmqwhhn: UwlJ.wJG ubthG[! lJ.wmwpmt.l t E tl.ti
mwt.lpUj1 :PmGqg)lwJp t.lpwJG wGGzwCi uwuu: 

E tl.timwt.lj1Gn uiwmqwGmu t 6wpuiwtmJO- tl.timwt.lj1GGbp)l tuuptJG L. GJm
pwtJ1ntuwGwqmpJwG ctwuwGwlJ. lJ.wuiwpmu mwppbp :pmGqgj1wGtp: liJG 
wGhpwctbzm t pntnp hJmut.lwO-pGhpj1 P22lllJlWrttuGpGbpj1 Gnpuwt qnpamGtmp-
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JWU hwuwp: vJmpwtfmtuwGllllJ.ntpJwfi [!Upwgpmu wnw2U1Gmu tG P22lllf)lll
IlWGpti ihwqhgwa 6U1ptqwppmGbpj1 lJ.wnmgt.lwO-p[! tj1nt}1ntunq L. tl.Gwut.lwO-p
(ibp Willll2W9Uilll wlJ.mtitl. uJ12wGlJ.JtuL U!pqwujlpGhp: bpb p22mt.l pwt.lwpwp t 
E tl.timwujllitJ pwliwqntpJmG[!, wtqw uJ12U1GliJU1L lllpqwujlpGhp[! I}Ptu hbm 
umGmu bG nhwqgpwJp t.lb2: CGri npmu, phL. mnqn:ptpnm oputiqU1limt.l t , uw
tiwJG p22wpwqwlip[! uGmu t itl.Glllut.lwO-: UGhpwctbzui t ZlllUI pO-wtuGI}PnpbG 
hbmL.bt E tl.timwt.lj1GtJ tqwpmCiwlJ.mpJWU(! PSE-p L. «pwGwfituJjl.Ci hfltlwGrimp
JWU» hwlirit111 hwlJ.mt.l mGbgnq tunqbptJ qbpwpwcttiGGhpmu, 12wGp np qbGtmti
lJ.npbG tqtuJliwCiwt.lnpt.lwO- CiuwG tuwtummtlGbpmu p22wpwqwGpj1 qwJmlimp
JmG[! wGpwt.lwpwp t: E tl.timwutiGti bpwztuwtlnpt.lnq wnwt.lbtwqmJG iilltPW
pwGwqGbp[! qwJmGwgGmu bG p22wpwqwGpGbp[! L. umptuUbpp Gqwmuwup 
opqwlitJqutJ qwJmGmpJwG pwpopwguwG zGnphfltl Gt.lwqbgGmu qtGriwGj1Gbpj1 
wGqmuGbp[!: 

E tl.timwutJGti tqwqwuti qhU112mtl tunqbpj1 unm t.lwq hwuwqmt.l mb@ t m
GbGmu t.llJ.wGGtpti p22wpuu\wfipti hwqbgmu oputJriwgwO- ihwqhgwa 6wp
tqwppmGbpnt.l: '1-pw hbuiL.wGpntl wnw2wGmt.l t uqwGwpbthfllt mbqwI}Ptl.W
antpJwG tuwtummu L. uqwCiwJj1G uUiqubGmGhplt pwGwqlt Gt.lwqmu, flGm hwG
qbgGmu t ulJ.wliwJtJG hJmutlw012ti qmGwpwtfiuwG (rictqmJG qmGwt.lnpmu): 
iJamup tqwpmGwqnq wupGwppmGbptJ (uhpltnGtJG L. gj1umj1G) mulJ.wtlmpJtuG 
:pnGjl tlflw wnw2wGmu t E tl.timwu)lCi)l tqwqwu, ltGiJl wpI1JmGpmu wtumw
hwpt.lmu t pmtl.Illl tunqbpjl UWflfll}: '1-w mb@ t mGbGmu ubO- 12wGwqntpjwtlp 
lJ.bpjl ptulJ.Ltu qwt.l ntnn tqwpmfiwljnq hwuwlJ.gqwO- lJ.bpp oqmwqnpMwG rit111-
12mu L. hwGqbgGmu t pmt.lnq tunqtpti w6j1 riwGqwqbguwGu: E tl.timwt.ljl.Gjl 111w
qwuj1 GzwGGhp[! mctbqwGmt.l bG ubthfip wGpwtlwpwpt.lwantpJtuG qhll112mu: 

E tl.timwt.ljl.Gjl tiwt.l ubthGti tqwqwunt.l t tqwJuwGwt.lnpt.lwO- upmwuqwGJl 
wpJmGwmwp wGnpUbpjl hJntut.lwO-wpwUwqwG lJ.wnmgt.lw0-12!!: '1-w hwmqw
tqbu t.lhpwphpmu t tfin12p wpJmGwmwp wGnpGbptJG, npnUgmu qmmwqt.lmli bG 
zw12wp tqwpmGwlJ.nq uuUitmuqmgwjjlG untblinLLCihp: liJu bpL.nLJP]} hwGqbg
Gmu t bptul\WJj1Ci lUflJWU zp2wCiwnntpjWU l}lUUflWilhgt.lwG[!, U[lUlWJJlG hjntU
t.lwap(i w6mt.l t, )lulJ. upmjl uwl\hpL.nLJPC! riwnCimt.l t htmCiriwt.lnp: 

vuwG tuwtummuGbp bCi UlJ.wuitlmu mnhliwJJlCi ubpmGCibpp t.lnm: E tl.ti
mwu)lGu Gtqwummu t tJumGwjjlG hwuwqwpqmu qtnpml}1GGbpti Wlllll2WQUW
Ci[!, npnu12 111wzm111wGmu bu opqwCitJqu[! t.lwpwlitii hJlt.lwGqmpJmGGbppg: 
E tl.timwutiGJl wGpwt.lwpwp 12wGwqmpJwG htmL.wGpnt.l qwpnq t wnw2wGwt 
U1ffi-ti hwuwtumwGtiz (mbu 11.2.4. pwcttJG[!), npG mqbqgt.lmu t t.lbpmGGbptJ 
lJ.wpGwmtlmpJwG qmpmlJ. Gtlwquwup: E tl.timwujl.Gjl UJ.WlJ.wu(! pwgwuwpwp t 
wqqmu GwL. t.lbpwpmwI}PnrtwlJ.wG :pmGqgptuJtJ tlflw: liJU rituwmu ubpmfijl 
unm wnw2wGmu t Gnpuwt ubnwgwGlJ.mpJmG, L. Gw pbqt.lGwt.lnpt.lmu t , uw
lJ.wJG uwqt.lhp[!, wGgGbtnt.l wpqwfiq, uJ112wGj1 zwpwp wGg niGiwGmu bG L. 
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Gtpaa4_mu (Cihpaa4_nq UUlhPlllntfjntCi): U}lGzlt utpmGfl UUUl uhnwgwfil.J.IllPJUIU 
wnw2wGwtm U.J.WhI! wGgCimu t 5-8 zwpwp: fhumfl, hph mGmtumpJmfimu 
1.J.wCi pwtlwl.J.wCiflG hpl.J.wp ctwuwGwl.J. wGg uhnwgwGl.J.ntpJwfi hl.J.wa utc) p4_ntl 
utpmGCihp, wU.J.w wGhpwcttzm t mnmqht 1.J.hpwpwctflGCibpmu E tlflmwupfij1. 
U.J.wpmGwl.J.ntpJntUI!: 

Ivnqhpfl hwuwp E tlflmwuflGfl LWtlwqmjG zw!JiwpwGwl.J.Ghpl! hwztlwpl.J.
tlwa tfi hwmpl.J.flg U.J.Wmpwum4_wa 4tpwJuwnGmpqfihpmu oqmwqnpahtm hw
uwp, npnfigmu zhwqtgwa 6wpU.J.wppmGhpp wnwtlhtwqmJG U.J.wpmGwl.J.mpJm
Gt! 4wqumu t 1 q/lJQ <l>t (wq. 119): liJqU.J.liufl lthpwJuwnfimpqfihppG JUlIJ.hp 
tiwu 4tpwjpfi 6wpU.J.bp w4_btwgGbtnt qtuwmu zhwqbgwa 6wpU.J.wppmGhp)l 
U.J.wpmfiwl.J.mpJmGG wtlhtwfimu t , mumfl E tlflmwupfip hpwzJuwtlnp4_wa zw
!JiwpwGw4GbpG wfihpwcthzm t wtlhtwgGtt' htGhtntl zhwqhgwa 6wpU.J.wppm
Gt11)1 JntpwpwfiZJntll tpwgmgj1.z qpwu)l q)luwg 2 uq 4.Pmwu)lfi)l hwztlwplt\19: 
~wqwhwu gbqbpp lt 'l!lwfig JuwnGwgbqhpfl lthfiqwGpGhpp pmuwG qtuwmu 
hwuwltg4_wa 1.J.hpp ut2 E 4_jimwu)1Gfl w4_htwguwG zw!JiwpwGw4Ghp{! U.J.bmp t 
t.PGtG wnwtlbtwqntJGI!: '1-w UU.J.wummu t uu)l U.J.WhU.J.wGuwfi ctwu4tmp 
wtlhtwguwfiI! L. uuwhJmp)l 4npumj1. fi4_wquwfi{!: 

Urumuwq 119 
Iunqbpp wumwgpnfi hwuwlJ.gtlwa l.J.hpmu E tl)lmwupfi)l L. 

ubthfip J:!G:qqpl.J.uwfi bpwzJuwqnptlDI\ uwl.J.wMwlJ.fihpn,uq/qq l.J.hp)lfi 

Iunqhp)l JumUp{! E tlflmwu)1G UbtbG 
Iun64npGbp 40-100 0, 1-0,2 
flmtlilIJ. Junqbp 40-80 0,1-0,2 
~wpwqGbp lt ubpmfifihp 20-60 0,1-0,2 

~wmpl.J.mu h pmuwl.J.wG uU.J.PmwlJ.mgwJpG l.J.hpmu E tlflmwupGp h uhthfip 
U.J.wpmGwlJ.mf1JlllUl! w pwt{wpwpmu Junqhpp uiwhwG2n: iltump, 'l!lwCip 
U.J.bmp t umg4_b(i 4.PmwupGwhwGpwjpG hw4_htmilGbp)1 pwqwqpntflJWCi ub2: 
~wmpl}mu h UIJL 1.J.bpwmhuw4Ghpmu uhtbGp tqwpmfiwljmf1Jntfi{! ljwJutlwa t 
hnq)l pp4_wJUntj'lJntG)1g lt hnqmu 'l!lW U.J.WpmGwl.J.mpJmGflg : 

Ivnqbl\)1 1.J.hpwpwctGmu E 4.Pmwtipfip L. uhtbCi)1 wCipwqwpwp pwCiwljmp-
JWCi CizwGCihp(!. 

• p22wpwqwfipp 4_Gwu4_wapfihp, 
• uwp11ti hPtlwGtµnpJntfi, 
• u4wGwJflCi hJntu4_wapp qmCiwpw!JintflJntfi, 
• Jun61.jnpfibpp hpm4_nq uwmqwz Junqhpp unm upmp qwptlwa, 
• ubpmfiCibp)l unm lJUU-p wnw2wguwfi pwpop hw6wJuwljwCimpJntfi, 
• ubpmGGbpp unm pbquGw4_npmu)lg 5-8 zwpwp wGg l.J.p.ljfiwl.J.p ubnw

gwfiljmpJmfi (Ghpa04_nq umbpptntPJntCi): 
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11.6.3 . .'.bnu:i>np)l oqmwqnpanuI{! 

.'.bnu:pnp{! wnwtlbt 4wphnp h 4tGuw4wGnpbG wGhpwctbzm uwl.J.p.nmwp
pbppg t: lijfi ltwtglmtU)l hbm u)lwu)1G UIU.J.Ulhn4_mu t 1.J.hGqwGpGbpfl 4uwJup)1 
ltwJmfimpJmCi{!: flwg)l U1Jr1> :Pnu:\>np{! opqwCi)1qumu !JinJuwCiwl.J.wJ)lCi uumghu
Cihp)1 hwuwp wGhpwctbzm tfihpq)1wJp wIJ.PJmp t , )1fizU.J.hu GwL. uwuGwl.J.gmu t 
qbGbm)14w4wG )1G:\>npuwg)lwJ)1 !JinJuwGguwGI! p2ti2Gbp)l q)luuwG ctwuwGw4: 
~wuwljg4_wa ljbp)1 pwqwqp)1zGhp)1 uha uwumu :pnu:\>npp pwGwljntpJntU{! zp 
pwt{wpwpmu 'l!lW G4wmuwup 4bGqwfipGhp)1 U.J.whwG2I!, )lfim 4wJu4_wa t Jun
qbp)l :\>J1q)1ntnq)1w4wG 4.ti6wl.J.jlg lt qpwGg uphpwml{mpJwG uwl.J.wpqwl.J.jlg 
(wq. 120): 

flmuw4wu l.J.bpmu :t>nu:\>np(! qmGl{mu t bpqm ohn4_: .'.bnu:t>npp ppz UWU{! 
umwunpuwwq)1pwJl1Ci mqm :ptputCimGbpp wqqhgmpJwUp lJ.wpnq t wqwmtlht 
h Jmpwgtlbt opqwG)1qup 4I1IJ.Upg: UwltUJJU uba UWU{! U.J.UlpntCiwltt{mti t :t>)1mp
G)1 hbm 1.J.wU.J.wlJ.g4_wa upwgmpJntGCihpmu (u)1n)1Cinq)1mnthbpuw:t>nu:t>npwjpG 
4wu :i>rm)1GwJ)1Ci pptlfl wqbp) L. zp 1.J.wpnq wqwmtlbt 4bCiqwG)1Ghpp opqwGpq
up :\>bpubGmGbp)1 u)12ngn4_: 

Urumuwti 120 
Iunqhppfi mptlDI\ 1 lJ.q Jumwgpwa qbpwJuwnfintMfihpnuI 

I!fiqhwfimp :pnu:}>npfl mqmpuwt zw!JiwpwfiwlJ.Cibp{! 
(88 % zDP Cijntp)l tqwpntCiwlJ.ntpJWUp) 

'.)w!Jiwpwfiw4I!' 
4hfiqwfipfibpp JuntUp(! wnwfig .'ppmwq)1 

lJbpmCifihp' 
hq)l* 5,0 

umfimm** 6,5 

lun61.J.npfihp ** 6,5 

Ivnqbpp pmtlilIJ. uwmqwz ** 
pmuwfi wnw2pG zp2wfi 6,6 

pmuwfi hpl.J.pnpq zp2wG 5,5 

* 11,5 [J'S! <Pl: UJWfinLUWljmpjwU I]bUJPflllf: 
** 13,0 [J'S! <Pl: UJWfinLUWljnLpjWU I]bUJJJmlf: 

'.)w!JiwpwGwl.J.I!' 
:t>)1mwq)1 hbm upwupfi 

(500 u)1w4_npf4q) 

4,0 
5,5 
5,5 

5,5 
4,5 

.'.bpmpfiwJpfi hwliWtPPI! UjWpmGw4mu t Ciwlt Up pwCi)l upl.J.p.nmwppbp: 
'lpw ub2 umfinq hwfipwjpG Ujntphpp UWtnzhtlintflJillU{! npnztlmu t ljbpp ut2 
:i>Jlmwq :ptpubGmp uiwpmGwljntpJwUp : .'.bpmpGwJpfi :Pnu.'.Pnp)1 Jntpwgmu{! 
qmfiqnui t 0-40, lluti {!fi$wCimp :pnu:i>np.llfiI!' 10-50 % uwhliwCifibpnui (UlIJ.. 
121 , 122): Stup o11ti u)12ngntl l.J.bpp znp.wgutuG qtuwmu :t>J:impGwJJlfi .'.Pnu:pnpp 
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Jntpwgmul! GtJ.wqmu t, pwGp np pwpop 2tpuwump6wG}l wqqhgmpJmGpg .'l>}l
mwqGhpJ! pwJpWJtJ.mu tu: 

Urumuwlt 121 
CGqhwGmp :pnu.tinpp Jntpwgmug pmuwtiwG muqmu mGbgllII. 4.hppg, % 

lib[ll! 5mpmgntUJ! 
mwmwGmun up2P.G1! 

<l-UJp}l 33-55 39 
5npbG 45-68 47 
5npbGUJznpw 46-65 52 
\.f.wpuwti 23-31 27 
tiqptqmwgnphG}l hwm}ll.J. 14-48 20 
5npbGp pblfl 28-33 30 
UnJlllJP pmuUJ.wump 33-40 37 
lihpp pwti1w 21-48 29 

fl1nn 43-45 43 
lfwGpnl.J.w 10 10 

Urumuwlt 122 
CGqhwGmp :Pnu:pnpp JntpwgmuG wJl wqpJntpGhppg, % 

lib pl! 5mpwgnuI[! 
mwmUJGntt.l{! up2fl.Gl! 

lfunuqpwJpG wump 64-93 76 
~l{wG wump 78-89 86 
tiwptqwqwmtJ.wa nul.J.pwump 55-76 68 
lJ1i w q wig pn uI.'pn u.'pw m 66-91 82 
tipql.J.w19p.mu.'pnu.'pwm 62-75 69 
tipl.J.GUJmppnuI.'pnu.'ptum 85-96 90 
lJliwhpql.J.wigjmiu.'pnu.'pwm 65-78 73 
liw19pnuIGwmpfl.mli'.linu.'ptum 67-91 80 

flpn6nq 1.J.bGqwG}lGbpp hUJtiwp l.J.hpp ut2 .'pnu.'pnpwJ}lG U}llllgntpJmGGbp}l 
oL.hpJ! tUJl.J.wG GzwGw\tntpJntG zntGbG, pwG}l np 1.J.mppzjl ptul.J.mhp}ltuGhpQ qmpu 
tG pbpmu wJq mwppJ! .'p)l.mpGwJpG htuuUJlflp}lg: 

UntJ.nptul.J.tuG l.J.hpwpwctpGGhpp oqmwqnpauwG l}bUJ.Pntu uhpmGGhpG tup
mwqwmmu hG oqmUJqnpatua .'pnu.'pnpp upGzL. 90, pul.J. Junqhp}l Ullltnfllll21! · 
upfizL. 70 %: lihGqtuGpGhpp uha qtJuwpwGwlt mGhgllII. mGmhumpJntGGhpmu 
.'l>nu:pnp)l UJ.WpmGwl.J.ntpjntGJ! qnutuqpwhhqml.J.p ut2 pwpop t , pGzJ! hnrJ.ll ut2 
1111w pGmhfiuptJ. fihpumauwG 11tuwmu 1.J.wpnq t wnw2wgGh1 .'l>nu.'pnpp llltJ.bt
gml.J.: 
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11.6.4. lllipwjpG :pnu.'l>wmGbp 

lihGqwG}lGhp}lG l.J.hpwl.J.phtm ctwuwGwl.J. oqmwqnpomu hG .'pnu.'pnp}l mwp
php mhuwl.J.Ghp, npnGp mwpphptJ.mu hG wpmwl}Jlntf}JWG hqwGwtintJ., pwqw
l}JlntpJwup L. 4.hpwJpG wpcthpntJ.: flptqbu .'pnu.'pnpJ1 pGwltwG wqpJmp' 1.J.wpblfl t 
oqmwqnpobt nutipwumr tiwu nutinpp unJupp: libpwJpG .'pnu.'pwmGbpJ! 4.w1-
gpmup, Gwmppmup 1.J.wu uwqGbajlmu}l hbm .'pnu.'pnpwpptl}l tqwpq 1.J.wu pwpq 
upwgmpJntGGhp bG (wq. 123): 

Ivnqbpp 1.J.nqu}lg mwppbp .'pnu.'pwmGhpJ! JntpwgtJ.mu bG nz upwGuwG: flp
pwG pwpop t 1.J.bpwJpG .'pnu.'pwmGbpp Jnt[lwgmUJ!, wJGpwG 12PZ t llJlWGg wtJ.h-
1wguwG wuhpwctbzmmpJntGJ! 1.J.bpwpwctpGGbpmu L. 1.J.qwGpp hbm wpmwqw
mntUJ! 2r2wtiw up2wtJ.wJp: Swppbp 1.J.bpwJpG .'pnu.'pwmGbpp oqmwqnpauwG 
J!Gpwgpmu 1.J.wpblfl t 1.J.wpqwtJ.nrt1 nz upwjG .'pnu.'pnpwjpG ltbpwl.J.pntUJ!, WJtL. 
1.J.hGqwGpGbpp wuiwhntJ.tJ.wampJmGJ! 1.J.w19}1muntJ., GwmppmuntJ. L. UUJqGhajlm
untJ.: 

Urumuwlt 123 
U]lljpnwwpphpft tilfwqwqnljti UJWJlnlUWljDLpjDLUIJ 

ljhpw1ftti :Pnu:pwmtihpnuf, % 
--

UGtlwGmuu 
.'.bnu- liw1- UWU1- lTwquh-
:tmp. gJmtu ppmu qJtmu 

U'pwqw19pmu,'pnu,'pwm 22-26 15-18 0,2 0,8 
bp.qqwwpmu,'pnu,'pwm 16-23 21-30 0,2 0,2 
U'pwhp.q qw19)unu.<pnu,'pwm 19-22 18,5-23 0,2 0,6 
bnwqwwpnuI,'pnu.'pwm 18-21 35-40 0,3 

upwuwmp.pmu,'pnu.'pwm >19 >13 
b[lqGwm)l.p.mu.<pnu,'pwm >8 2 >II 
bnwGwmppuiu,'pnu,'pwm > JO >24 

upwuwqGhqJtniu,'pnu.'pwm >21 >8 
bp.quwqGtqJtnu1,'pnu.'pwm >16 >16 
bnwuwqGhqJtn1u,'pnu.'pwm >22 >25 

4w19)1muGwm[1)1.n1u'.pnu.'pwm >16 > JO >8 >2 
liw19pn1uuwqGhqJtn1u,'pnu.'pUJm >18 >16 
4w19pmuGwmp.tm1uuwqGhqJtn1up.'pwu.'pww >17 >5 > II >3 
uwwp.pn1uuwqGbqJtmu.'pnu.'pwm >17 >8 >8 

fluqp.p untupp >16 >28 
tiwp.uiwqwwtJ.wa nuqp.wump >13 
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li:hpwjpfi .'.pnu.'.pwmfihpp uwqpnmwpphpp jntpwgmU[! 4wlm.f_w0- t .'.pnu:pn
pwqwfi pp@ hhm l}w19pnu.lp, liwmppmup L. Uwqlihqjmu.lp UpwgmpJWU ohl1g: 
<llwpq upwgmpjmGGhpl! (upw:pnu:pwmfihp) wtj_b\lJ. tWi.f_ bfi Jmpwgtj_mu, }2WU 
l}pl}GwqpGbpJ! (bpl}.'.pnu.'.pwmfibp), t1u4 4P4Ciwl}pfihpJ!' wtj_h\lJ. twtJ., pwfi bnwl}p
Cihp[! (bnw.'.Pnu.'.pwmubp): lwtj_ bfi Jntpwgtjmu rnJG :pnu.'.pwmutprr, npnfigmu up 
pwCip uwl}pmnwppbp upwgwO- h(i :pnu.'.pnpwl}wli pptj_p uuwgnp.rifl hhm: 

'-lw6wntj_nu.l bu n2 UpwjCi Uwpmp UpwgntpJmfi(ibp, illJlh l}bpwjpli '.pnu
:pwmfibpp tuwnlimp11fibp, npnlip mfibfi qpwfigtj_wO- wUJ11wlipwlipz: Dtutnp, 
11pwugmu wnwGopG upwgmpJmlifihpp 6zqppm UJ.wpmGwl}mpJmliJ! 2ti Gztj_mu: 
li:hp.wjpli :pnu:pwmlibpp mwpphp tuupwpwGwl}Ghpmu .'pnu.'pnp.p pwliwl}mpJm
CiJ! mwmwlitj_mu t' J!UUl upwgmpJwfi uwppmpJwG h 2PP UJ.rnpmfiwqmpJwG: 

11.6.5.U}lqnumpupfifibpp UIWpmfiwqmp1mfirr qbpnui 

li:bpp tj_wpwl}tj_wampjntfil! upqnmnpupfifibpm.[ zwm hw6wfu qwnfimu t 
tunqhpp gwap t.lpbpwmtj_mpJwli h hptj_wliqmpJmlilibpp wnw2wguwli hpuliw
qwli UJ.WU16wn: Fusarium ubnp, WJUUJ.bU tin24_wO-, «J1W2U1WJPU» uliqbprr upqn
lllllj2Uplilihpp wpmwJ1PmpJmlirr uqumu hli qhnhu pmJuhpp tj_hqbmwgpwJp 
2r2wli)lg L zwpmfiwl}mtl hwmpl.J.p UJ.WhUJ.wfit.lwfi tflmtmU: lTjntU' Aspergillus 
h Penicillium ubnbpp, WJUUJ.bu tin24_wcr, «wupwp.wJpli» ulil}bpf! wl.J.mlti.f_wfimu 
bfi Upwjfi hwmpl}wjpli qw!iqtj_wantU: ubpl}WJillUU hwjmlip bfi ] IllP2 400 U)l
l}nlllnpupfi!ihp: 

U}ll.J.nmnpupfilihp[!, liwfu L wnw2, qnunwqtj_mu bu hwmpl}p pwqwfipmu L 
'lPW tj_bptuUzwl.J.Uwli i!UpwgpmU [!fil}finu.l bfi pbtj1p tlb2: fl.pwfip l}wpnq bfi \llfibt 
fiwh i'tqmnp, funmp L up1nup ut2: li:bpmu upqnmnpupufibp[! qmmwqtj_mu hG 
npnzw4p UlWJUwfilitpmu' 16 %-pg n2 UJ.wl}wu hmupp funliwtj_mpJtufi L 
20-35 °c 2tpuwumt16wfip 11tuwmu: 5bpbl}tj_w L qpzbptj_w 2tpuwump6wfip 
mwmwfimufibpl! fiUIWUUlmtl bG lllnpupGGbpp w4_t1wguwG[!: 

U}ll}nmnpup!ifihpJ! tnwppbp ohntj_ bfi wqqmu l}bliqwliplibpp Cijmpwtfm
tuwfiwl}mpjwfi tj_pw: up uwul! pm1wgfimu t wnwfigpwJpfi .'ptputfimfibpp wq
qbgmpJmlil! L J1PWlim{ pu4 qwu11w11tgfimu l}hli11wlifllihpp opqwlipqumu liJm
pwt}1nfuwfiw4mpJmGJ!, pfi21! hwliqhglimu t 11PW tj_bp2fiwqwli wpqwupplitpt1 
1.J.nnnwquwfi[!, pfi2uitu Ciwh uwpajl h hppqwuGtpp hJmui.l_wO-wpwfiwl}wli qw
nmgtj_wi'tpp t}1nt}1ntuuwfil!: lfJmulibp(! qwfi11tuqhgfimu tfi P2P2fibpp 4flutlbIB L 
uu\lJ.mwqmgfibpp upfiphq[!, pfi21! pwgwuwpwp t wqqmu l.J.hfi11wfip qwfiqtj_wi'tp 
pwzw6p tj_pw: f1pnz upl}nllinpupfifibp ppbfig l.J.wnmgtj_wi'tpntj_ Ciuwfi hfi uhnw
qwli hnpunfifibppfi, mmnp 11Pwlig hp4wpwmh ummpJ! tunqtpp opqw!ipqu 
qqwlflnpbfi Citj_wqbgfimu t tj_bpwpmwJ1Pnqwl}wG mfiwqmpJmfifibp{! (wq. 124): 
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Urumuwq 124 
l/lipnuf wnwlfliL hwtfwjuhwfiIJftUJnIJ tiftljnuinpuftutilipp Ii junqlipft 

opqwtiftqtinztf l]flWtig um/jwJnzpJwti wjuuiwtift2tilipp 

Ofupwmnpupu A 

.'2bwnw1hfinfi 

Spptumnbg)lfiGbp 
T 2 - Ulnpupfi 
hpqwgbUlopupu
gppUJ.bfint 
qbq opuf1Ciptj_w1hfin1 
~nupmnnupfi 

A spergillus 
(wt.lpwpwjpCi 

uliqbp) 

A spergillus 
Penicillium 

(wupwptuJpfi 
uli b 

Fusarium 
(llt112UlWJ]lfi 

ufil}bp) 

Fusarium 
(qwzm w JPfi 

ufil}hp) 

Fusarium 
(qwzmw Jltfi 

ufi t 

U6p qwfiqwqmu 
.I>umfiwJpfi hwt.lwqwpq)l pnqwgmu 
'1-bqliwfum, htmhwG121!' uwpajl 
wfumwhwpmu 
l,wli w 0-w WU mu 
5wappwzw6 
l,w6wfuwl}p upqwpnqlll]:}jntfi 
.2poqmwqnpauwfi wi.f_btwgmu 

Ubpmfifibpp Un\Il tj_hpwpmtllcynqtll-
4wfi :Pmfil}gptllJP fuwGqwpnu.l 
l,hzmngp rnJmmgmu L l.J.wpupmu 
Ubpmlifibpp umn uhnwgwfiqmpJwli 
oqoqmu 
'11Ulml.J.Cihp)l uterwgmu 
'11Ulrl)1 umup.'.Pptiwgmu 
'-lt11pwqfihpp unm gwerp phquuwtj_np
uwfi mfiw Ill mfi 
li:hppg hptlldwpmu 
<l>ufumu 
5w0-p pwzw6 
l,ptj_wfiqmpJmfifibpp fitiwmuwup 
pwp6p [!fil}w1mfiw4mpJmfi 
Umwun12up fung 
unpt11Crpfi fun6qnpfihpp illJLWUl}W
l}mpjmCi 
lTwz4P qpqntj_wb"m]:)Jmfi (Ciwh 
uw wfi umn 
IOnphpp WJUlmgmu 
LJwprifl wtumwhwpmu 

wufih ill tnwhw mu 

UtumwCipzuhp, npnfigntj_ bqpwl}wgumu bfi 4hpmu upqnmnpuplifihpp wn
tiwJntpJwG tiwupG. 

• 4hfiqwfipfibpp hpwdwptlhIB 4hp)lg, 

• t}1ufumu (wnw2pfi hhpppfi .'pnupmnpu)lfip hbmhwfipntj_), 
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• pwzw6}1 GtJ.wqnu.l, 

• tj_tpwpmw11Pnqw4wu .'pmu4gpwJ}l ouztj_wompJmG, 

• UJWIHlWJ}lU qnpomGhmpJWU fuwGqwpnu.l, 

• tj_wpw4}1 G4wUluwup pwpop !!G4wtmGwlJmpJntU, 

• uwz4}1 qpqntj_wompJntU, 

• UUlWUilJ2U}l fung, 

• htunpwq}lw (utpp}IG wpJmGwhnumpJmCi wpJmGwmwp wGnpGbp}l 

uiwwuwu hbmL.wu12ntj_' wnwGg ubfuwup4w4wu tj_uwutj_wa12p.), 

• wpJmUwJ}lCi tmo, 

• ubpm(i(ibpp hbzUlng}l UlJUlntgmu L. 4wpupmu, 

• UJ.Ull]_W4}ldmu, UbnbtWO}lfi h Untup.'p}l4wgtj_wo fun6lJnp(ibp, 

• fun64npCibpp WJLWUqwlJmpJmU, 

• hbzumg}l L. llUlPI]_ U1I]_}IJ2p WpU1U1UlJntU, 

• wpm wnwuoUJw4ubpp .'pbupCi}lqwg}lw (tqwuuwumpJntCi): 

<!,wmp4J:i h WtpWI]_WgWjpU lllflUIWqpntpJWU u(iwgnpq(ihpmu uplJnUin)2-

up(i(ibpp pwGwlJmpJntUI! 4wfutj_wo t pbp12whwtj_wpp mwptj_w bqwuw4wJ}lU 

UJ.WJUWCiGbppg, wqpnmbfuG}llJw4wG u}l2ngwnmuCibp]lg, hwmJ:i4P L. UJntU lJb

pwmbuwlJubpp uiwhuiwuuwu uwfuwUJ.wUlpwuUlmupg, pG2uitu CiwL. uiwh
uiwGuwG uiwJtiwGGbp]lg: <!,mG]lu-hnq}lu wupuubp]lu hwowfuw4]1 L. wnwm 

mbqmuGtp{! Ciuiwummu tu ti]14nmn12u}lCiGbp}l wnw2wguwG1!: liJq tphntJPt! 
4wCifubtm hwuwp wGhpwdbzUl t hwtj_w12wo hwm]14fi wuu}l2wuitu lnpwgfibt 

(tunfiwtj_mpJntU!!' u}lG2L. 14 %-]lg n2 wtj_btJ:i): lrwpbtJ:i t GwL. uzw4ht UJ.PnuiJ:in

Gwpptj_ntj_ tiwu tiom Gwmppmup tmomwntj_: lJ1i2P.G hwztj_ntj_ hwU1}14p u}1Ci2L. 

50 % UJ.Wpmuw4mu t WJU lJwu WJG pwuwlJmpjwUp up4nUlnpupG(ibp: 

libp}l uw12pmUJ1 u]llJnmn12u}luubppg pwtj_w4wup(i fuullPwhwpntJ9 t: 
I)..pwug 4buuwpwuwlJwCi w4mpqmpJmCi11 4wpbtJ:i t iJln12p-pCi2 uqwqbguht 4tp11 
hpuCiwJpU 12}1UpwlJwCi u]lwgmpJmUubpm{ tizw4btm u}l2ngnq, uw4wJU qnpo

uw4wumu qw funphmpq Lti mpqmu, pwu}l np 2P pwgwnqmu WJL pmuwtj_np 

UJmpbpp wnw2wgmul!: Pwgp wJq, h}lupbp}l 4ppwnmu11 Ulbfuuntnq}lwuibu 

pwpq t L. 2P hwUwUJ.wUlwufuwGmu wzfuwUlwUpp wCitj_UlwUqmpJWU 4wunCi

ubppu: '-lwpw4qwo lJbp}l bplJwpwmL uiwhuiwuuw(i J1Upwgpmu up4nmnpupCi

uhpJ1 zhG J2lllJl2WJtj_mu: <!,wmp4}1 2hpuwjpCi uzw4mu11 UntJUUJ.hu utj_wq wpllJm
Ciwtj_bm t: 

Q..npouwlJwumu up4nmnpu}luubp}l uiwpmuw4mpJntU1! utj_wqbgubtm 

UUJ.WlllwlJnq 4J1pwnqmu t hwm}l4}1 ubfuwCip4w4wu uwppmu, rum 20 %-ntj_ p-

2bg Gmu t llPWGg pwuwlJmpJillU{!: libpp up4nmnpupCiubpntj_ pwpop tj_wpw4-
tj_wompJwG qtuwmu 4tpwpwctG}lu wtl_htwgtj_mu t 5-10 % wlJU1)14wgtj_wo w

omfu: <!,uwpwl{np}lGu UJ.hUlp t fumuwiJlbt lJbpwlJpbt fun6lJnpGbppCi L. ubpmCi-
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libppu mwt GuwCi 4bp, pwu}l np llPwug wtj_tt}l zwm tJ.uwu 4hwug4}1, pwG 

pmtj_nq 4tu11wuputppu: bpb, WJUmwutuwJU}ltl, wGhuwp t fumuwiJlht wfuUlw

hwptJ.wo hwmplJntj_ 4tpw4pmu}lg, lUUJ.lll WJU UJ.hmp t fuuwu12ntj_ uwpp4}1 L. 
litj_wqwqmJU 12wuw4mpJWUp wtl_htwgtl}l twtJ.npw4 hwm}l4wfuwnumpajlfi : <!,w

ul}l41! UWJ2Phtm J!U_l}WQJ2IllU _l}Ull]_UlUpp hhUl upwupCi hhnwgqmu b(i CiwL. llPW

Gmu 4mUlw4tJ.wo u}llJnUlnJ2upCiuhp{!: lihuqwu}lubp}IG W 4wpht}l 4tpw4pbt u}l-
4nmn12u}luubpntJ. wfumwhwptJ.wo hwm}l4}1 pwqwCipubppg 4wqutj_wo uuw

qnpquhpntj_: 

11.6.6. ~wmJ::tlJ.wJJ::tfi lJ.hpp. bIJ.2pwgwtJ. 

bq2pwgwqntj_ wnwtJ.ht hw6wfu wfumwhwpqmu bG lllwpt4wG1! L. gnpb

GwznpwG, pbL. WJU hwCi11Puimu t CiwL. qwpm, hwgwhwmp4p, }IG2uitu GwL. up 

zwpp hwgwhwm):l.lJwJpG funmwpnlJuhp]l unm: ~}ltlwuqntpJntUJ! hbzm 2]1 

u4wUlqmu, pwCi]l np hll_2Jntp}llJubpu }lpbug ubompJWUp qpbpb 2tG mwppbp

tj_mu hwgwqqpGbpp hwmp4pg: ulJwmp mfibGwtntl 4bpw4ptJ.nri. tunqbp]l pw

Gw41!' 1 lJq 4hpmu 4wpnl]_ t t}IGbt ti]1G2L. 1 q tj_wpw4tJ.wo hwU1p4: Uw4wJCi 

tuno4npubp}l ilnlll wou m qwpqwgmil{! 41llpnt4 qwCiqwqmu t wp11tu J:iu4 1 4q 

hwmp4mu 0,5 qpwup qtuwmu: ~wUlplJp up pwfip CiumzGhpmu hwJmGwpbp

tJ.mu t upGzL. 5 % (50 q/lJq) wtumwhwptj_wo hwU1p4: <!.wmp4G wGhpwdbzUl t 

uwppht tq2pwgw4}1 GmJGpu4 wGGzwG wn4wJmpJwCi qtuwmu: famuwtj_np

tJ.wo tunqbpp unm fi4wU1tJ.mu t i.pufumu, tmb, wpJwfi 6Gzuwfi pwpapwgmu' 
11uqhmui wGlJuwG qtuwtpntj_, pG2uitu GwL. uhpmGGbp}l tl}ldmUGbp L. pUltj_lll]_ 

tunqbpp u}l2}1G opw4wG 12wzw6p Gqwqmu: 

11. 7. tunqbp~ l!jwhqwon~fi fibpqw1wgqnq 
flfifl.hwfinLfl ~whwll2Cibfll} 

Iunqbpp uphpwUltj_ntpJwCi tj_pw, 4bpwlJpuwG hbUl ub4Ulbl]_, tw4wG wqqb

gmpJmG mCibG GwL. UJ.whtj_wapp UJ.WJUwGGbpl!: liJUUJ.bu, .'pbpUWJP wGpwpb

Guiwum UJ.WJUWGCihp{!, hwm4wuitu hwUlwlJ}l LWJU otrwbp£!, tunqbpp umn 4w
pnl]_ bG wnw2wgGbt tj_Ciwutj_wa12Cihp: UbCiwuumpnu'i 4hCiqwGpfibpp pwpop 

fuU1mpJmGJ1 4wu 4hpwlJpuwfi 6wqwUlJ1 wnwCiopG 4bGqwG}lubpp unm wnw-

2wgGmu bu umpbuwJpG 4}16w4, pum hwGqbgGmu t tunqbpp 4bGqwG}l qwGq

tj_wo}l uba mwppbpmpJwCi L. Gn1JCi}lu4 qwqwCiwJpCi pCiwqqGbp)1 llPuhnpuwCi 

(4wCippwt}lqu): 
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'-lwm oqwipnfumpJwlip UJWJUwfiwtlnptlwb pmfiwtlnp qwqhp}l (wun
fi}lwlj, aalipw2pwbpfi) pwp6p fuUIIllpJOLfiJ! h (ljwu) qhpwpwctfimU tl.lJlllUlhpfip 
pwp6p pwfiwljmpJntfiJ! qdqwpwgGmu hfi pnphp}l w2fuwmwfipJ! I.. hwfiqhgfimu 
l)W2Ul6}1 fitlwqhguw(i, ptnUUlU 2J12Wfip hpljwpwgliwfi h Upwtlnp l)W2Ul0p tl£1w 
ljhp}l awtuu}l wt1.t1wguwfi: Ufiwufiw2hfip}l 2wtn gwop 2tpuwutn}l6wfil! fiUJWU
llllllU t pml{1111 funqhpp utwp OUl[lUJUlJ}lfi 2tptnp wtlh1wguwfil! h uuhajlpnni 
ipwipljwuup fiqwqhguwfiff 

Ophfiuqpnpbfi uwhUwfitlwo hfi funqhpp UJ.whtlwbp}lfi, 2tfiphp}lfi, uwppw-
4npmufihppfi, u}lljpnljwuwjpfi, l{wfiqwljfihpmu ljhfiqwfi}lfihpp mhqwqwjliwfi 
fumntpjWCiJ! (tlwfiqwljp uwljhphUJ! I qtJu}l hw2tlntl), }lfi~UJhU fiwh ljhpwljpuwfiJ! 
fihpljwjwgtlnri UJ.Whwu2fitpt:!: '1-pwfip fitpljwjwgtlwb tfi 125-128 WilJmuwlj
fihpmu h hWUWUJWlllWUfuwfi qpwGgwUUllllJWfifihpmU': ---

Urumuwlj 125 

UbOwtfunzpft tfwqhphuft OnptfwObpf! (wnwOg ljbpwww;mwqOhpft, 
wljUJnjulfnglibpft, wljUJDtiww ljhpwtfwliOhpft L w1zO), 1q[Juftli'1 lf2 * 

0,20 
0,30 
0,40 
0,55 
0,65 
1,00 
1,60 
6,00 

• UljqpliWlfPJlllP!J · Schwejnehaltungsverordnung 

Urumuwlj 126 
JvnqwlingOhpmtI qwqhpft pm1zwwp'/,DIJ wnwljhzwqnLJO 

pwOwqmp1mOp, uiI /ti 3 

Uunfi}lwl.J. 
Uatuwrimt qwq 
Ubu w wa G 

Utumuwq 127 
.flhptfwuwftlfwOft linptfwOhpf! junlfljnpOlipft pOnuf, 0 C 

lrhGqwfipfihpJ:i hwuwlJ.[! 
hG wfi wG we) 
lJjl(i~h 10 O[lW\}Wfi 

lfj1Ci~L. 10 l}q 
10-20 l}q 

20 Ul 6 

5wupwpntl 

30 
16 
14 
12 

Unwfig gwupw11J:i 

30 
20 
18 
16 
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Urumuwlj 128 

lvnqbpft :PftqJwznqftwljwti l/ftlfwlJ.ft wnwljbz hwlfwju hwti1J/m1mz 2brJ.nuitibp{! 

UmGmm zp2wGJ:ig hhmn uh
pmGGhp]1 hJnLaitwampJmG 

«PwGwGwJJ:iCi htJ.tlwGqmpjntG», 
ut2vJ:i ulJ.wGGtpp. GblJ.pnq (ut
nm m mG 
PtinptiGJ:i UJ.wlJ.wu 

:Jqaqitwa ubnwgwGlJ.mpJmG 

lfmq, UIJ:iGq, ~np up.u 
(DFD hwuw mwG ) 
Lma 

<l>utumu 

5wC1 n w u iu 
~hpwpmwrymqwlJ.wG :pmGlJ.
gtiwJti tuwGqwpmu 

~wm wtunpctw4 

4bGqwGJ:iGbp[! hpwctwpitmu tG 
lJ.hpl1g 
Iun6lJ.n11ub[lti hnqhpti pn[lpnvmu 

111wm6wn(I 

2 
~wi.pwqwGg bplJ.wp umGmm zr2wG, 
hrtJ:lntIJJWG zp2wGmu uhc) vwfiwlJ.mpJWUp owp
UIJ:l lJ.ntmwlJ.mu, pGmu uha ptlntl tunolJ.npGhpti 
wnw w m mG 

mu 

f!GwatiG wpwm 

4hpmu ull!J:lmwlJ.mgJ:i pwpop utWJlmuwlJ.mpJmG, 
pwqwGpwGJmpJ:i UJ.wlJ.wu, lJ.bpwpwctGJ:i pwqw-

Gh w n w 
4hpmu utilJ.numpuJ:iGGhpJ:i wnlJ.WJnLIJJmU, 
wGnpwlJ. lJ.bJl, lJ.c)tlw<) OW[lU!, OWJlUJ.WjpG hwtlb-
1muGhpntl hwpumwgtlwo lJ.b[l)l hplJ.wpwmh 

wh wumu 

Uf12JlW9Wtlntl wtumwhwptlwb lJ.hJl 

4mpp.~ wmwuGh[l)l n~ 0J:izu1 ljmpmu, 
uhGwuump)l wuhwpp hwmwlJ., 
n21nmmpJmG h pnu 
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Urymuwlj 128-ft 2wpnIOwljmp1mOp 

l 2 

tlbp2wtlnpmpJmOObpfl lntlw- luntlt0[1 uiwqwu, qbpmu u)lqmnnpuf100bpp wn-

amp3mO ljwJmpJmO, pGwapG wpwm 

Upm]l ltwlltlwa q.bpqbpwqpmu, qbpwmb11bpp hwztlntl qbOqw-
GpGbpfl U:ba tummpJmO, tuuh1m 2PP uiwljwu --

Pmt.J.n11 tunqbpfl unm Gmnwa .!,wmw4fl U:M 6b11Pbpjl wnLtwJmpJmG, 

zwG llflpp uwJpwpmG hwmwq, D tJ.'1uiwuflu[1 uiwtiwu 
--

q.wqwOwJpO pOwqqGbpjI utGwuumpp pwpap lmnmpJmG, 

ijpulinpmu w[iwuuwzbGpmu w(ihwUWUjWUlWUtuwu Upq-
pnLtLtiU:w, mdb'l pnu qwu n21mnmpJmG, 
itwGqwqmu wnwGapG 4huqwGf1Gbp]1 qwliqtlwoti 
uba mwppbpmpJmfi 

Y:611w4Ghpp tJ.GwutJ.wap f!jlnp]1fip uiwLtwu, tJ.wGqw4fl wGhwpp hwmwLt 

lTwui11wz]l qwGqw11 w6 .!.h1u)1GpnqGbp, bpqwp]l uiwLtwu, wGwuGwzbGpp 
oqmu pmGwl{np qwqbpp pwpap u1wpmfiwqmp-
Jntfi, ubGwuumpmu uba !}t{m.J. qbfiqwG]1Ghp 

utpmGlibpp' l]WU1Wp4 pbpw- IJqnm qwu tunm awU:btm hGwpwt{npmpJWli pw-

lint{ awt'ihll! gwqwjntpjntG 

Umwunpujl tung ::>wtfipg wtlhtli uwGpwgt{wa tumwgpwo qbp, 
qbpwpwdGmu pwqwGpwGJmp]l gwap uiwpm-
GwqmpJmG, ubliwt'iumpmu U:M pt{ntl qbUqwGp-
Gbp 

lTub'lflpmt'i t'iqwliwJ]1G hJmutJ.wa- f!liwapG wpwm, wGl}lntuwppGbLti wupGwppm-

12]1 wOpwtJ.wpwp Ltmmwqmu Obpp uiwqwu, qbp!i ub2 tcibpqpwJ!i wt.J.b19mq, 
MnwG gwap 2hpuwump6wO 

lTwumtim-ubmppm-wqw1wlt- .!,'lfl ubpmGGhpp w'lflpGbpmu tGbpq)lwJti wt{b1-

mpw (U1JU hwuwtumwG)lz) gm4, llinplj_wuimrJmfi aG]1g wnw2, 
h'lfl ubpmGGbp]l qbpwpwd!iGGbpmu 4w19[mtt'i]l 
wt{b19mq, aOp dwt'iwfiwq wlipwt.J.wpwp h]lq]1b-
G)14 UJ.WJt'iwGGbp, uwn{! hwuiwq 

q.npmfimltwJflO tfillllltwpajlm, E tJ.'1mwU:)lG]1 L. ubthfi[l uiwLtwu, qbpwpwdfimu 

wuu!bGmwp U:pLtPnwGqpnuiw- unJWJ)l qwu h1wam4fl JDll\ll wLj_b19m4, pwlJ.mb-

m)lw p[lwOhpp lJ.nqupg hwpmgt{wa t{wpwlJ. 

lun6lJ.npGbp]1 WJtwGqwlJ.mpJmG q.bGhmfllJ.wlj_wG uiwm6wnGbp, 
A tJ.'1mwu[lG[l uiwLtwu, 
lJ.bpmt'i U:]1qnmnpu[1Gfibp]1 wnqwJmpJmG, 
lJ.bpwpwdGmu u]1LtPnmwpphp!1 uiwLtwu 

lunqbpft UJwhlfw<7pft6 6bpljw1wglfmz [!61j/lw6mp UJWhw6p6bp[! 259 

Urynwwlj 128 -ft 2wpnIOwljmp1mDp 
-

l 2 
lTwz4fl 6bfiwuiw4Jw qmGwtln- lun6qnpGbp]1 U:nm bplJ.wp]1 uiwlJ.wu, umwunp-
pmpJntG uww'lflpwjpG mqm pGLj_wqpwGbp, lwtfi)lg wtlhtli 

U:wGpwgitwa tumwgpwa lJ.hp' pmt.J.n11 tunqbp]1 
hwuwp 

Uuipmwq, l}lwtfimlJ., 2rwtl1 upu f!liwa]1G wpwm 
(PSE hwuwtumwGJ:iz) 
UmwunpuwhJmp[l gwap 4hp!i pwpop pm.'pbpwJ[lG mwpnqmpJmG 
PfltlWJUntfljntG 
11-wtutim D tJ.'1mwu]1G)l uiwLtwu, qw19]1mu]1 uiwlJ.wu, 

lJ.bpwpwdGmt'i :pnu.'pnpp pwpap uiwpmliwlJ.mp-
JntG 

Y:wztJ.'1 pbl}lnmmu 5pG4fl uiwLtwu, pflnp]1Gfl uiwqwu, pnu 

utpmGGbp]1 wGuim11mpJmG .!,'lflmpJwG i!Gpwgpmu pwpop 6wpUJ.wqnJwgmu, 
ubpmGGbp]l qbphJmbtJ.wompJmG, 
pwpap 2tpt'iwum]16wli L. bplJ.wpwmL. 1muwt.J.np-
tJ.wompJmfi (hwmljwuibu wunwG!!) 

Y:plJ.Gw411 ubnwgwGqmpJntG E tJ.'1mwu]1G)l Ujwqwu, h'lflmpJwG zp2wGmu t-
ubpU:GwtJ.npmt'ipg 3 L. wt.J.btli GbpqpwJJi wtJ.b19mlJ. lJ.bpwpwdGmu, qhpmu up-
zwpwp wGg lJ.nmnpupGGbp]1 wnlJ.wJmpJmG, lJ.bpwpwdGmu 

bq2pwgwl{ntl wtumwhwpLjwo lJ.hpp wnljwJmp-
3mG 

IJG]1 L. ubnwgwGlJ.mpjwG u]12L. utpmGGbpp qbphJmb"LjwampJmG 
bpqwpwmL. qw11wr1 
utpmGGhpp tJ.'1dmuGbp Pwljmbp[lw1 lJ.wt'i iU1pmuwJ]1G t{wpwlJ., 

A tl)lmwupG]1 uiwqwu, ljbpmu uplJ.nuinpupGGbpfl 
wnqWJllLFJillU 

<l>wl}lmLt 6wpui 4bpwtuwnGmprµnu pmuwlJ.wG JDt.rtbpp wtJ.bt-
gmq, qhpwpwdGmu tGhpqpwJfl wLj_h19m4 

lun6lJ.npGbpp t'inm uuiwquwm]14 utrmG]1 4bpwpwdGmu b112pwgwt.J.nt{ wtumw-
llll'lfl hwuwtumwGflz hwpLjwa qhpp wnlJ.wJmpJmG 

Iunqbpp l.J.bpwluniwCil! Cihpl.J.wJwgl[DIJ. utwhwCi2Cihpl!. 
- opwl.J.wG up pwGp wGqwu qhpwqpbtm 11tuwmu pntnr l.J.hG11wupCihppCi 1.J.h

pmJ. upwdwuwCiwltJw wuiwhm.Jmu (pwquwl.J.p 1.J.hpwl.J.puwCi 'lhl.l.JI!mu), 
- upwGitwq l.J.hpwl.J.ruwCi 11hlll12mu 2 l.J.hCi11wCipGbppCi ubl.J. qhplllmhqntl wuiw

hntlhll!, 
- wqwm l.J.bpwl.J.puwG 'lhl.l.JI!ntU JmpwpwGtimr 4 1.J.bu11wGmG ubl[ 1.J.bpwmbqntl 

WutWhntlbll!, 
·· witmnuwm qhpwl[puwG 11hlll12mu uwhUwGwttiwqmuGbjlp pwgwqwJmpJmG, 
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- JntpwpuiG~mp 12 lJ.hGqwCim hwuwp ubl.J. wtJ.um}uungp wnlJ.wJntpJmG: 

UfiwuCiwzhCipp uwppwtJ.npnuifihppfi L. }unqhpp UiwhtJ.wbpp h:qwfiwl.J.Cihppfi 
Cihpl!wJwgtJ.nq UIWhwCi2fihp{!. 
- wfihwmwlJ.wCi L4WhtJ.wapp LJ.hCiqwCitiCihp{! uihmp t hfiwpwtJ.npntpjntCi mCih

GwCi mhuCiht UJntu 1.J.hCiqwCitiuhptifi, 
UbCiwuumpti hwmwl.J.t! iU}bUlp t UWjplllpntfi L. zwpchlhtnt hwuwp tJ.mwfiqw
tJ.np tl1Gti, 
hwmwLJ.ti UbUllllllJlll gwfighpti ubmwqWLW[lh[l{! uihmp t mfihfiwfi wnfit[wqfi 
9 uu tnpwuwqJ:ia L. tl1Ghfi zhpmwuiwmt[wa, 
wfiwuGwzhGppg 2hpumpJwfi LJ.npmumfihp{! uihmp t hwugtJ.hG GtJ.wqwqmJGp, 
wnwfig gwupwpp L4Wht[wapti qhlll12mu LJ.hfiqwGtifihpfi wuhfi op, wnfit[wqfi 
ubl.J. ctwu, uihmp t hGwpwtJ.npntpjntG mCihfiwfi UtnWUWL a11mn LJ.wu WJL LJ.n
\llPtn 4 hp, 
uhCiwuumpmu L4htnp t iPGhG ubpmfip LJ.nqupg }unl'il.J.npfihpti l'iqumun 1.J.wfi
}urui uiwzmuiwGP.i hwruwpwGpGhp, 
PDLD[l }unol.J.npfihp{! uihmp t mfihfiw(i ubpmGtiCi upwctwuwfiwl.J. aahtnt hfiw
pwtJ.nrmp Jmfi, 
}unl'il.J.npGhpll LJ.wgwmt11n uitmp t mfihfiw gwupwp LJ.wu mwpwgmgpi, 
wG2wmuwG bGpwlJ.w }un61.J.npGbpll Gt[wqwqntJG mwppp[!' 3 zwpwpwl.J.wfi, 
hGwpwtJ.npJ:ifiu }umuwtlihL wG2wmhtmg hhmn }unl'.il.J.npfihpp. tJ.hpw}uupwtJ.n
pmupg, 
hqp ubpmGGbppG aGwpwG mbqwipnJubtmg wnw2 tn11wgfibt L. wfihpwctbz
mmpJwfi qh\ll12mu uwppht wpmwppfi uwlJ.wpmJafihppg, 
}unl'il.J.npfihpl!Ci wG2wtnhtmg hbmn ubpmfifihp{! LJ.wpnq tfi uiwhtJ.bt wfihw
mwl.J.wfi utGwuumpfihpmu upwjG WJU qh\ll12ntU, bph LJ.w wqwm qpnuwfipti 
hfiwpwtJ.npmpJntfi, 
utiG~L. 01.01.2006 p. qnpanq }unqwGngGhpmu pntJLWtnpt[mu t ubpmGCihpp 
1.J.wuintJ.ti L4WhtJ.wap{!' hwtnml.J. qntnpfibpnt[, qnmtiGtp{! wuhG zwpwp U}htnp 
t ummqtJ.hG, 
01.01.1996 p. Gnp 1.J.wu aL.wtlin}utJ.wa }unqwfingfihpmu LJ.wuintlti uiwhtJ.wapn 
wpqhttJ.wa t, 
zbGphp{! uittnp t tmuwtJ.npt[bG optJ.w [!Ciwgpmu wnfitJ.wqCi 8 ctwu' 50 umpu 
tmuwtJ.nptJ.wampJwG hwzqntJ., 
tmuwt[nptJ.wampJmfin uihtnp t hwuwuiwmwu}uwGti optJ.w np.putiG: 

12 rctn1nLb.blipfl 
llt11wl1pnLllf! 

12.1. U6wu hwl{bpp 4briw4rmulo 

12.2. tiLnbflp LL l{wnbljub11p w6bgnul[! 

12.3. ,wl{b11p liWLnrtW2P pLnnLO[! 
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fcTnzmGGbpp unm, WJl lrbGqwGpGbpp hwubUwm, uwpunIJ.wtrwG mfl.PG 

wt{hl.P trwp6 t : !ihlzmGGbpp uwpullflwtrwG hwowtrwpqG mG}l hhtnhJWl w
nwGaGwhwtnlrmrJmCiGbpn' zlrwG WtnwuGbp, lrtnGwn,12Ci wnwug qhIJ.ahpp t 
(qhpwqpwtlJnajl twJGwgmu), puf.i pwpwf.i wfJ.PpwJpG pwctGpG Gwjunpqmu tG 
ll.)_ upwjG qbIJ.OUljpG, WJtl.t ulJwGwjpG umwun,12uGtpn: !ihlzntGGbpn lJbp(i nGm
pmu tG mhun11wlJwG Lt 2n2wtlJbt.P12r qqwJwpwGGtpr oqGmpJwop: PhpwGr 
)unnnzmu ppntj_ pp2t{t1mg hhtnn lrhpG wGgGmu t lrtnGwn,12, npU1bfJ. lJmmwtr
tj_mu t t. uwuwup ipwip4mu: 4:mCiwn12rg WJCi wumpnwGwpwp, pwctrG-pwct}lG 
wGgGnui t qhqawJpG UUJwonpu, npmh11 juwnGtj_mu t uUlwtlnpuwJpG wptnw
qwmmlJCihpr hhUJ: liJCimhbml.t utrll.IGWJpG umwunpumu U1hajl t mGhGmu titpr 
uwCipwgmu: UJutnhrtlJg lJhpG wGgumu t pwpwlJ wajlpwJpG pwctpG, npmhq hG
pwplJt{mu t .'phpubCimwJJ:iG pwJpwJUwCi: liajlpwJpG WJU pwdGnui t1 mhfl.P t 
mGhumu uGGqwGJmphpp hJ:iuCiwtrwG Ghpaanuin: lJliwJG !Jbpp wuG2wG uwuCi t 
lJmJp wfl.Ppmu Lt hwum w1UipwJpG pwdGmu pWJI1WJt{mu pwtrUJbprwuhp}l oq
GmpJwUp, npmh11 uGGqwGJmpbpp Gbpaanuin hwubuwmwpwp gwap t : lfwG
ptwpwCiwlJwG .'pbpubGmwguwG [!Upwg,12mu hmu flWfJ.WUflWUJillflP ur UWU[! 
t{bpwatj_mu t gwapwtinthlimtwJpG (gGqnq) 6wpUJ.wp1m1Gbpj1, npnGp Gbpaaqb-
1mg hhtnn oqtnwqnpat{mu tG npUJ.hu tubpqpwJp WfJ.PJmp: lfwuptGtpn upurt
qmu hG Gwt. B )uupr tj_pmwupGGbp L K tj_ptnwupG, npnGgnt{ uwuwup pwt{w
pwpt{mu t ryiwGg GtrwUJuwup 13nzmGGtpr UJ.whwG2n: 

!ihlzmGGhpp uwpunqw!JwG mfl.Pmu lJhpp qmGt{b1m ctwuwGwlrwhwUlt{w
CJn hwutuwmwpwp 1Jwp6 t , mutnr ryiwGg unm .'pbpubGmwJpG L. uwGptwpw
GwlJwG uwpunqmpJwG ctwuwGwtr uGGqwCiJmrhpp JntpwgmuI! gwap t , pwG 
UJmu !JbGqwGpGhpr umn: Pwpap upbpwtnt{mpJwG hwuGhtm hwuwp wGhpw
dh2m t lJ.hpwpwctpGGtpmu nGqqp!Jbt hb2tn uwput{nq IJhpunnhuw!JGhp' 
flWfJ.WUf}WUJlllflp gwbp UJ.WpntGwtrmr1wup: 

~wlj_hpp at{WjpU Uf)hpwtnt{ntf)JmUJ! trw)u4_w0- t ghfl.Pg, UJ.wht{wa,12}1 
hwt.lw!Jwpqpg, pnzmGGtpp lilhqwtrwJtlwu }ulilmpJmfipg, )uupbpp zwtJihp}lg, 
Gnpnquwu UWl1lfJ.W2P w6hguwG hwuwtrwpqbppg Lt, uwuGwt{npwUJ.hu, 
lJhpwlJpmu{lg: UO-wG hw4_tpp lrhpwpwctu}l pwqwryimpJntU[! L trtp}l npwtrG 
wqqn1u b(i nz UpWJU a4_wjpG uptpwlilt{ntpJWU Lt lr6bUJ.J1 wupmpJUlU, WJl fiwt. 
6l1lwhwumpJwG tj_pw: Qtj_p qtri.Gmgp qmJGJ! UJwJt.lwGwt{np4_wa t lrbp}l t.lb2 
wntiw ubpqnq GJm13tp}l UJ.wpmGwf.intf)JWUp : 

U(}w[i hwtf bpft ljbpwljpmtf!J 

12.1.1. lihpwJpG qnpbnGCihpp wql}bgntpJmGn 
oqp pwqwqpntpJWU tbiw 

263 

:Jt{wJpG u13hpw1m{mpJmGG UlUJ.tuhn4_htm hwuwp uCiGqwGJm13hpti UJ.U1-
hwG21! npn2t{mu t aqp pwGwlrn4_, ryiwGg qwGqtj_want{ Lt pwqwryimpJwt.lp: 
:J4_wJpG u13hpwl1lt{mrJwG pGU1hGrut{m13JmGI! (a4_hpp pwGwtrg/l 00 wawGGbpp, 
opwtrwG) at{wryiuwG tnltnqmpJwG w4_b1wguwG hblil Gt{wqmu t, putr atj_p 
qwGq4_waJ!, nGiiJlwtrwnwf.in, pwpapwGmu: :Jtj_p qwCiq4_waI! Lu wawG hwt{bp.r 
lrhGqwGp qwGq4_wap hbtn ql11G4_mu t ryiw!JwG hwuwhwpwpbpw4gmr1wG ut2 
L. trwqumu t 45-75 q t. w4_tw: 

CGU1wGp pnzmfiCitpp liltupphp mhuwtrfibpp atj_p pwqwryip~ uwubp}l hw
pwpbpwlrgntf)JntUI! mwppbp t (wq. 129): 

lhumuwq 129 
Swppbp mhuwtIB pntmCiCihpp oqp pwqwlJPwuwubpp 

hwpwphpwqgmpJm.Cin, % 

!ihlzmCip 
'1-hIJ.Cimg U UJ.j1 lilWlr mg '46b1.4 

mtuwqn 
Uwq 35,6 51,6 12,8 
<!.Gritrwhwt{ 32,9 55,9 11,2 
t2wq 35,8 53,9 10,3 
..(.w4_ 31,8 58,1 10, 1 
luWJU1Whw4_ 37,4 47,6 15,0 
Uqw4_Gp 18,8 70,9 10,3 
lnp 34,7 56,7 8,6 

..(.wtj_p' 60-62q qwuq4_wan4_ atj_p Uh2 UJ.WpmGwf.i4_mu t 7,3 q uUJ.Pmwf.img 
L 6 q nwpUJ., pGm hwuwUJ.wlilwujuwCimu t 413 trQ/am tCihpqpwJp UJWpmCiw
trmpJwGn: Qtj_p UJ.PmntpG}l !JwquI! UJ.WJtlwGw4_npt{wa t qtGtmplrnphG, mulilp 
wCitlJn)uwp}lGhtli wurGwppmubpG opqwGpqumu ryiwGg upCiptq}l wGhGwpp
GmpJwG UJWU16wnnt{ UJhlilp t lilpt{hG lrhpp hhtn tlpwupG: Qtj_p 6wpUJ.J1 !Jwqtl[! 
trw)ut{wa t lrhpwJpG 6wpUJ.J1 pwqwryimpJmCipg: Pw4_wpwp 6mwhwGm13JmG 
WUJ.Whn4_htm t. 6U1hpj1 Cinpuw1 qwpqwguwCi hwuwp wfihpwdh2l11 t, npUJ.huq}l 
hwt{bpp IJbPI! UJWpmGwtrJ.l 1-2 % tlifin1hw13rm: Qtj_p wGopqwfiwqwfi fiJmpbpI! 
qmfitlmt.l tG qtqGmgp UJ.Pmnhj1Gmu' pwgwnmf)JWUp qwliJpmup, DPI! f.inunwf.i-
4_wa t 46hUJ.mU: Pwgp C tj_plilwUpGpg, atj_p ijbIJ.Gmgmu UJ.WpmGwtrt{mu bG pn-
1np tj_pmwupGGhp[!: Urumuwtr 130-mu GhptrwJW9tlwa hG hwtj_p atj_p p}lupwtrwCi 
trwqup L. uGGqwpwpmpJwCi U1ll.Jw1Gtpn: 

~wt{hpp umn trwliJ}lmup UJ.WhwG2I! npn24_mt.l t, wnw2pG hhpppG, IJ6hUJ.J1 
al.twt{npuwu hwuwp WJll U1Wppp wfihpwdhztnmpjwtlp: li6hUJ.mU tlp2}1Ci hw2-
tj_n4_ UJwpmGw44_mu t 35 % trwl9J1mu, np[! hwt.lwUJ.wlilwutuwumu t 2 q-}lG: 
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Y:tpp. htm WJ'l mwppp. wupwqwpwp umwguwu qh.µwmu 6!.J.p. l}6tUJI! 6Lwqnp
qmu t funqml_wl}w6L nul}nputpp.g qpw 41wuuwu hwz!.J.p.u: Y:w1_9p.mup. tpl}w
pwmh wupwqwpwpmpJntU[! hwuqbgumu t l}nbUJD. wupmpJWU uqwquwu: Sw

pp.pp. htm pn2muutpp. unm uqwqmu t 4w1_9p.niup. 4p4uwl}1wumuu l}hpp.g L 
utpcrcrnu1[!' nul}nputpp.g: bpl}m qbliJPntU t1 l}nmpqwa 6qtpp. pwuwl}u w!.J.h1w
umu t: 

:;;>m 

Y:6tUJntl 
Unwfig 

4ntUJD. 

Urunmwq 130 
..!,wt(ll pwpu chl.P. ppupwqwCi l}wqul! L. uCiCiqwpwpmpJillUf! 

~mu un-
Cuqhw-

~'\..,, 
fup.p, 

~mu UJPn- Untfl UlfU, tfibpqp.w, 
% 

% 
mbp.u, % nwpUJ., % 4.2/q 

% 
32,0 9,9 12,0 9,7 0,4 6,5 

25,0 0,9 13,0 10,7 0,4 7,2 

:;;>qp. qbquntgp. L pn2mup. uwz4P. qmJUJ! l}wfutl_wa t oqmwqnpOtJ.nq l}bflP. 
ut2 utp4nq UJmptpp. UJ.Wpmuwl}mpJmup.g: '1-bqumgp. qmuwtl_npuw(i tl_pw wq
qmu tu, wnw2P.u htppp.u, l}wpnmp.unp.qutp[!, npnup UJWpmuwl}tl_mu bu l}w

uw2 qwuqtl_wcrmu, tunmwumpnul, qtqp.u tqP.UJ.mwgnpbumu, pwqgp UJ.lJ.Ujb
qmu: liJu l}tpwmtuwl}utpmu ubpl}nq fiJmpbpp. UJWpmuwl}mpJillUJ! utl_wqmu t 
UJWhUJ.wuuwu ctwul}tmp. wtJ.h1wguwfi[! qmq[!Cipwg: 

:;;>qp. qtqumgp. qmuwtl_npmuu p.Cimbuup.!.J.wguh1m hwuwp oqmwqnpcrmu 
tu wphtumwl}wu utpl}nq fiJmphp' ummbp.u, l}wpnmp.u, l}wumwl}uwump.u, 
gp.mpwuwl}uwfimp.u, uml}wump.u L WJtCi: Uju UJmptp[! puwl}wu 4wpnmp.
unp.qutpp.g tiwJmu tu, mump. hwuwUJ.wmwufuwu 2wtp.wpwuwl}uhp[! UJWh
UJ.wut1ntJ., l}wphlti. t hwuub1 qbqumgp. hwtl_wuwpw2wtp. qmuwtl_npuwu: Uw-
4wJfi wCihpwctbzm t ul}wmp. muhuwJ., np wphbumwl}wu Citpl}wuJmptp[! 2tu 
tp.nfuwpp.umu A !.J.p.mwup.u[!: 

'1-tqumgp. L uwz4P. qmuwtl_npmUJ!, pwgp Cibpl}nq CiJmptpp.g, l}wpnq t 
tp.ntutJ.t1 Ciwh up. zwpp qtqtpp, fupwup.2utpp., 4n4gp.qp.wumwmp.4ubpp oqmw
qnpcrmupg, pu2UJ.tu Ciwh l}tpmu upl}nmnpup.Ciutpp. wnl}wJntpJmupg: Q.muw
tl_npuwu tl_pw pwgwuwpwp bu wqrpuu WJCiUJD.up. qnpcrnuutp, pu2UJllup.p tu 
2u2wnwl}wu mqp.utpp hp.!.J.wurpnpJmuutp[!, 4n4gp.qpnq[!, pn2uwungmu pm
uwtl_np qwqtpp pwp6p tummpJntU[!, pn2muutpp. mwpp.p[!: '1-pwl}wunptu tu 
wqqmu l}tpmu nwpUJtpp., P.u2UJhu uwh A, E !.J.p.mwup.uubpp L hwl}wopuP.'lti.2-
utpp. Uta pwuwl}mpJntU[!, pwup. np qpwup (itl_wqbgumu b(i 4tpp. UJ.WhUJWU
uw(i [!upwgpmu Citpl}nq UJntpbpp. ptuJPWJillU[!: 

Uowfi hwtfbpft ljbpwljpmtf[J 

12.1.2. UmuCi hwtl_tpp uiwhwCi~I! tCitpqllwJP. L. 
uCiCiqwCiJmphpp Ciqwmuwup 

12.1.2.1. l:fibpqftw 
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Ucrwuutpp. unm tubpqP.wJP. UJ.WhWU2!! l}wfutl_wcr t 6tJ.wJP.U Uptpwmtl_mp
Jmup.g, l}buqwCip. qwuqtl_wcrp.g, up.2p.u opwl}wu pwzwnp.g L pn2uwungp. 2hp
uwump.nwup.g: lOntJl tp.hmpwtl_npuwup pn2mup. 2tpuwl}wpqwtl_npuwu hwuwp 
UjWhwu2tJ.mu t utcr pwuw4mpjwup tGbpqp.w: Jan2muutpp. hwuwp tutpqp.wJP. 

UJU1hwu2I! npnztJ.mu t J!UUl tp.ntuwuw4wJP.u tuhpqP.wJP. (<Dt)' tl_tpwhwztJ.wp4-
tl_wcr (!UUl wqnmp., L 2wtp.tl_mu t lfQ-ntl_ (1 lf.2 = 238,892 44wl): 

UowG hwtl_hpp. ip.nfuwuwl}wJP.Ci tuhpqP.wJP. UJ.Whwu2I! hwztJ.wpl}tl_mu t 
(!UUl gbqb·pp. fuupp. (pbph 4wu up.2p.u), l}buqwup. qwuqtl_wcrp., up.2p.u opw4wCi 
pwzwnp. L 6tJ.wJP.Ci uptpwtmjmpJWU uwl}wpqwl}p. (wq. 131 ): 

Urumuwq 131 

llawfi hwtfbpft UJWhwfipp 1./mfuwfiwljw1ftfi tfibpqftw1ft filjwu11.fwt.fp 

npmbq' 

<Dtu (lf.2) = (460·Y:Q 0
•
75 + 20--20 + 

9,6·Q0)/1000 

<Dtr-u ptph gtqbpp. wcrwu hwtJ.bpp. UJWhwu2u t tp.ntuwuwl}wJpu 
tuhpqP.wJP. ul}wmuwup, 
<l>tu-U up.2pu gtqtpp waw(i hwlj_bpp UJ.WhWU2I! tp.nfuwuwl}wJP.u 
tGhpqP.wJP. fil}wmuwup, 
Y:Q -Ci 4tuqwup. qwuqtJ.wO[!, 4q, 
Q6- u 6!.J.wJpU qwuqtJ.wO[!, q/op*, 
-2n - Ci w wn , lo : 

* Unwug lp5/JUJft qwOqlfwa]l: 

libpmu ip.nfuwCiwl}wJpCi tGbpqpwJp UJWpmuwl}mpJntU[! 4wptw t npnzhl 
J!UUl World' s Poultry Science Association (WPSA) uhpnqp.. 

<Dt (lf.2/4q) = 0,01551 · hmu UJPnmtpu (q) + 0,03431 · hmu nwpUJ (q)+ 

0,01669 · ou1w (q) + 0,01301· zwpwp (q): 

12. 1.2. 2. "lpmnhpCi 

Uowu pwtl_bpp umn UJ.Pmnbpup UJ.whwu2I! npnzqmu t, i:iwtu L wnw2, 
4tuuwuiwhUJwuuwu hwuwp wuhpwctbzm wuhpwcttzm UJPnmtp.up., P.G2UJhu 
UWU wutp.nfuwpp.CibW wup.Ciwppm(itpp. UjWhlllU£D.g, npn(ip l}wfutl_wcr t(i 6tJ.P 
uUJD.mw4mgp. wup.Ciwppl.J.WJP.U l}wqup.g, UP.£P.U opwl}w(i pwzwnp. pp.up.wl}w(i 
l}wqup.g L tp.tmpwtl_npmup.g (wq. 132): 
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Uiunwwq 132 
.fiJ'n/liwpnunuqwti wpmUJJjpwlipnuf t!ft pwlift wlitjmjuwpftlilitft 

wt!ftliwppmlilipft UJWpnttiwqmp101ti[J, q 1100 q <ITJ 

UU:flCiruppm :Jm <l>bmmp lJPu (4pbpwu)lu) 
L)lqllu 6,6 1,03 7,5 
5)1um)1Ci 2,2 9,36 1,4 
Uhp)lnCi )1!i 3,3 0,30 2,7 
l>bli)1L WL w!i)1!i 5,5 5,22 3,8 -

4hp)1 wu)1!iwppt.J.wJ)1fi 4wqut! UJ.bmp t hwUWUJ.WU1wutuw!i)1 wbw(i hwt.J.b
p)1 w!il{lnJuwp)11ihll1 wu)1!iwppm!ihp)1 li4wmuwup U\Uthw!i2)1!i, pwCi)1 np qpw!i-
9)19 Up pw(ipup pb UJ.W4UIU£!, pt wt.l_bl9nt4J:!, p!i)_UJ.bU UWL. UJ.[lllUlhpfip wt.J.ht
gm4!i {!liqhwClpwtqhu, pwgwuwpwp h(l wqqmu pn)_m!i!ihp)1 uphpwunJ.mpjwli 
tlPw (wq. 133): 4bp)1 Ub2 UJ.[lllU1hp(ip pw!iw4ntJ"Jllllit! 4wpqwt.J.npt.J.mu t t!UUl 
hwt.l_tp)l tutpqhtn)14 4tpwqpuw!i uw4wp.I}w4)1, pw!i)1 np hwuw4gt.l_wb 4tp.)1 
ut2 tabpq)lwJp UJ.wpmuwqmpJwli wt.J.btwguwCil! qmqwhbn ut.J.wqmu t pnl_mup 
oqmwqnpbwa 4bp)1 pwliw4mpJntlit!: 

llwti hwtflipft /jlipwpwdlinuI wlitjmjuwpftlililft 
wt!fttiwppmlilipft OUJU1ftt!w1 pwliw/jDipJDilifl 

liqjmuwtt 133 

Uli)1Ciwpf!nt l.,npliwCi, IummpJmlit! 4tp.mu, % (12,1 lJQ 
qllJQ <I>t <I>tf4q-]l qbuipmli) 

Uhp)1nCi)1u 0,33 0,40 
Uhp)1nli'11i + g)1um)1!i 0,61 0,74 
L)1qll!i 0,69 0,84 
Sp.bnG)1G 0,46 0,55 
Sp.tiuiUin.'pwu 0,12 0,15 
Upq)1fipu 0,74 0,90 

4tpwj)1!i uUJ.ltmw4mgp wu}l!iwpptJ.w1)1!i ouim)1liwt 4wqult I}huipmu 
hwt.l_tp)1 linm tqwhwli2t! hmu UJ.[lntnh)1Cilt li4wmliwup 4wpbll1 t wpmwhWJmht 
htmL.JWL hwqwuwp.mlimJ.. 

<.'Tl ( q/q!lultu, opwqwu) = 3,5 · 4.'2 °.75 + 0,25 · .'26 , 

npmhq' 

<. "l- Ii tqwhw!i2!i t hmli ll.jJlnmh)1!i)1 li4wmliwlip, q/qt.Ju)1!i opwqw!i, 
4.'2- Ci' 4hGI}wli)1 qw!iqtJ.wbt!, 4q, 
.'2d- (i' ot.J.wjpli qw!iqt.l_wbt!, q: 

t!ibpqbm)14 L. UJ.[lnmb)1CiwJ)11i qhpwqpliw!i ouim)1uwt GnpliwGbpJ:! 
Gtp4wJwgtJ.wb tCI wrumuw4 134-mu: 
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Uiumuwtt 134 
Uc)wfi hwt.lbpp tfibpqbmplt h uummbpfiwJpfi ufiuwfi 0111mMwt finpuwfibpf! 

:Jt.J.wtnt.JmpJntli{!, % 90 80 70 60 

:Jt.J.)1 qw!iqt.l_rub£!, q 59 62 64 66 

:Jt.l_wJ)11i qw!iqt.J.wbJ:!, q/op. 53 50 45 40 

4bl1I}wli)1 qw!iqt.l_wbJ:!, 4q 
<,'Tl, <I>t, <, ''l, <I>t, <,'Tl, <I>t, <, "l, <J)t, 

q 4.2 q 4.Q q 4.2 q 4.Q 
r--

1,50 20,0 1200 19,0 1170 17,5 1100 16,0 1050 
1,75 20,5 1270 19,5 1240 18,0 1170 16,5 1120 
2,00 21,0 1340 20,0 1310 18,5 1240 17,0 1190 

2,25 21,5 1410 20,5 1380 19,0 1310 17,5 1260 
2,50 22,5 1550 21,5 1520 20,0 1450 18,5 1400 

~ 

12.1.2.3. <wapwJftli li1mplip li. t/ftmwt!fttitilip 

Ubw!i hwt.J.hp)1!i hwGpwJpG L. l}tGuwpwliw4wCi w4mltt.J. GJmphpnt.J. wuiw
hntltwu hwmm4 mzwqpmpJmG uitmp t I}wp6Ght 4ww)1mli)1!i, pw!i)1 np 4tih
UJ.lt aL.wtJ.npuwG hwuwp opw4w!i UU\runt.J.mu t WJil mwpp)12-2,5 q: tJph t!CII}m
Gt!ip, np u}12ltG hwzt.J.nt.J. Jntpwgqmli t [lliqmGt.J.wO- 4ww}lmliti 50 %, wuiw hwt.J.I! 
uitmp t opw4w!i oqmwqnpalt 3,5-5q qwlQ)1mu: <.wt.1.P qliw/up)1g 4wpnq t 
4twGt.J.ht zmp2 20 q 4ww)1mu, mumti nz o)1zm 4tpw4p.liw!i qhUJ.PmU: pnzmli)1 
liphp.wlllqmpJmli!i m 6t.l.P 4tibUJ.lt wlipmpJmliCI wpwq !it.l_wqmu t!i: 4w19)1mu)1 
unpliwt JntpwgliwCi hwliwp w!ihpwdhzt.n t wuiwhnt.J.bt D3 tJ.Pt.nwli)1!ip limt.np{!, 
pwu)1 np UtJil t.l)lUlwUltliI! Uta !}hp t tuwqmli 4ww)1mli)1 l{lntuw!iwqntpjw(i 
4wpqwt.J.npliwG qnpamu: 

~wpop oqwlllt.J.ntpjwli hwuGhtm hwliwp hwt.J.bp)1 4hpwpwdumli w!ihp.w
dbzt.n t WU\whnt.lht .'pnu.'pnp}l npnzwqp pwliwl{mpJmli: 11-pw Jntpwgliwu wu
m)1tiwu!i, (!UU1 wnw!io)1Ci 4tp.wmhuw4utp.)1 L. hwt.J.htmli!itp)1, mwppbp t : 4t!i
I}Wliw4wCI 0-wqliwlip 4tp)19 .'Pnu.'pnpt! hwlibliwmwpwp LWtl t Jmpwgt.J.mu, 
u)11izl}bn ljbpwpwd!i}l pmuwl{w!i 0-wquwup pwqwqp)1zubp)1g hwt.J.bp{! 4wpnq 
tu JmpwgCiht WJI} mwp.p.)1 w!i!izwu liwu{!, pw!ip np. wJli qmut.J.mli t wnwt.lbtw
Ulhu .'p)1m}lliwJ)11i hwliwll1[1mu: 4bp.wpwd!i)1 nz .'p)1t.nltGwJ)1G .'.pnu.'pnpl! 4wqlit!
t.J.wa t w!iopqw!iw4w!i, 4tuqwuw4w!i 0-wquwCi 4hf1)1 L pmuw4w!i pwqwqp)1z
ubp.)1 .'pnu.'.pnp[l.g (op.qwCi)1qt.lmu qpw t!Ciqhwlimp pwfiwlj]l 1/3-[!): Pmuwqwu 
pwqwqp)1zCihp}l .'.pnu.'.pnp.)1 lifiwgwa liwuJ! (t!Cil}hwCimpp 2/3-J!) :Ptim)11iwJ}lfi hw
uwwp.mu t, np.)1 oqmwqnp.0-nt.tl[! 4wph1l1 t qqwll1np.hG pwpbtwt.J.bt 4bp)1 ut2 .'p)1-
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mwq .'pbpubCimp wt.[btwguwup' I l.J.q 1.J.bppCi 500 upwt.[npp hw2tlntl (I upwt.[npJf 
.'pbpubCimp wJCi pwCiwl.J.mpJmCiCi t, np{! 37° Ch pH= 5,5-p uiwJUwCiCibpmu 1 pn
uihlt {!Cipwgpnul 0,0015 tint Ciwmppmu.'ppmwmpg wu2wmmu t 1 u1.J.un1 wCiop
qwCiwl.J.wfi .'pnu.'pnp): 3>pmwajl wt.[b1wgmUI! hfiwpwt.[npmpJmfi t mwtJiu Gt.[w
qbgCibt l.J.bppCi IuwnCit.[nq wCiopqwCiwl.J.wCi .'pnu.'pnpp pwCiwl.J.ntpJntCi{!, pCizuibu 
Ciwh pwpb1wtlbt 1.J.w1.9lmuip, gpCil.J.p h WJL mwppbpp JmpwgmU{!: 

f<hlzmCiCibppCi Ciwmppmunt.[ wuiwhnt.[b1mg wnw2 wCihpwcth2m t 1.J.wmw
pbt OWjpwumpowCi 62qppm hw2t.[wpl.J.Cibp: 'Vwmppmup zWl}lwpwCiwl.J.p qbpw
qwCiguwCi hbmhwCipnt.[ pnzmCiCibpCi oqmwqnpomu bCi ubo .12wCiwl.J.ntflJWUp 
2mp: Up11JmCi12mu mbIJ.P t mCibCimu flillCiwIJ.Pp 211.til.J.wgmu h hwmwl.J.wJpfi 
UJ.Wht.[wbpp qbUJ.Pnur Ciwh gwu12wpp IunCiwt.[mf}JWCi pwpopwgmu, flum 
Ciuiwummu t qpwCimu wpmwpp!i h Cibp12f1Ci uwl.J.wpnljoCibpp pwquwguwCi{!: 
'Vwmppmup w!ipwt.[wpwpntf}JnLCiCi wowCiCibpp um.n wnw2wgCinu.l t l}lbmpw
flWl}lntf}JntCi h ol[wtnl[ntf}JWU qwqwpbgmu: 

..!,pUCiwl.J.wCi Uwl.J.p.nmwppbpp Cil.J.wmuwup pnzntCiCibpp UJ.WhWU2J! pwl[w
pwpbtm hwuwp wnw2wpl.J.t.[mu bCi hbmhJWl CinpuwCihpJ! (wq. 135): 

Urumuwq 135 
~wtlhpp hwuwp qbpwtuwnfintJll}fihpmu (88 % znp Cijntpp 

\llWPntliwqmpjwlip) hpufiwqwli uwl.J.pnmwppbpp 
oUJ.mpuwu~wliwqmpJntliI!, q/qq qhpmu 

fchlzmCip Iumlipf! Ca p Na Mg 

~t.[wmm gbIJ.h!llt wpI}JntCiwpbpwl.J.wCi h 
umhUWJpfi wbwfifibp 30-40 5 (3) 1,5 0,40 
lfuwmm gbqbpp mnhliwJpfi wowCifibp 20 5 1,5 0,40 

~t.[wmm ghqbpp t.[wnbl.J.Cihp 5-6 4 1,5 0,45 
~t.[wmm gbqbpp ombp 7-9 6 1,5 0,45 

.PpnJ1bpwjpG 6mbp 8-10 7,5 1,5 0,45 

f<hlzmCiCibpp hwuwl.J.gt.[wo l.J.bpJ! uitmp t hwt.[wuwpwl.J.2n@ J!UUl llpltpn
mwppbpp' UJ.IJ.Cio p, 1.J.npw1tnp, hp4wflp, Jnqp, gpfil.J.p, uwCiqwGp L. ub1bCip (wIJ.. 
136): I).pwfig uiwl.J.wu{! hwCiqbgCimu t Uflbpwmt.[mpJwG Gt.[wquwG L. wfipwt.[w
pwpqwompJwCi hwuwuiwmwuiuwfi G2wGCibpp p. hwJm qw1mfi: 

tip2m fimJCi ob.ml_ hwt.[bpCi wpowqwfipmu bG fiwh tlJlmwupCiCibpp uiwl.J.w
upCi, pwCip np. pnzmfifihp.p opqwupqumu upwJCi C tlJltnwupfiCi t upfipbqtlmll 
pwt.[wp.wp pwfiwl.J.mp JWUp: 

Uowli hwlfbp}l ljbpwljpnufp 269 

Urumuwl.J. 136 
fchlzmCifibppfi mptlllIJ. hwuwqgt.[wo qbpmu (88 % znp fiJmpp 

UJ.Wpntfiwqmp JWUp) Upl.J.pnmwppbpp 
O\llUlpUWU~utfiwlJ.ntpjDlfiI!, Uq/qq qbpntU 

lOnzmCip iumupf! Cu J Fe Mn Zn Se Co 
.PpnJlbpwJpCi 6mbp 3,5 0,4 80 100 50 0,15 0,10 
~t.[wmm gbqbpp ombp 3,5 0,4 80 100 50 0,15 0,10 
~tlwmm gbqbpp t.[wnbl.J.Cibp 3,5 0,4 80 100 50 0,15 0,10 
UowCi hwt.[bp 3,5 0,4 80 100 50 0,15 0,10 

Urumuwq 137 
'lijnnwupfifibpp bpw2luwtlnptlllIJ. tm.nmpJntfi(! pnzmfifibppfi m!ltlllIJ. 1 lJ.q 
tJiwnwgpnfi hwuwqgqwo qbpmu (88 % znp Cijntpp UJ.Wpmfiwqmpjwup) 

..!,wt.[bpp uwmqw2 UbwCi hwtlh!l 

,A A 3 3 ..c:. 
c.:::l 

.:::s' ,J:l = .c.. c:.. 
.... .c.. ,J:l ..c:. 

UCitlwfintuf! ..c:. c.:::l i:: c:.. c.:::l _, ..c:. 
A C:.. 5 c:.. ,J:l 5 ,J:l .:::s' ~ .:::s' 5 3 5 
i:: .J2., 3 .g. 5 3 i::;' ,J:l 2 3 i:: '-= i:: '"""" _, ?" ,J:l 'O ?" ,J:l i:: c:.. ..c:: '§ ..c:: Cl. i:: -0 Ol -0 Ol 3 c:.. ,J:l :::J i::.. ?" 3 i:i.. 5 0. 

A tlJluiwupfi, mr 2000 2000 1500 5000 6000 
0 3 i.UimwupG, mr 600 200 200 800 800 
E tlJlmwupCi, uq 25 10 25 25 25 
K i.Uimwupfi, uq 1,3 1,3 1,3 1,3 1,3 
B1 tlJlmwupCi, uq 1,8 1,8 - - 2 
B2 i.Uimwupfi, uq 3,6 3,6 1,8 4 4 
"lwCimmnbCiwpf}nt, uq 10 10 10 10 10 
IuntJiCi , uq 1300 1300 - 600 1100 
'Vpl.J.nmpfiwf}pnt, uq 27 27 11 23 28 
<TJ.pppqo12upCi, uq 3 3 - 2-3 5 
.Ppnppfi, 111.J.q 90 90 - - 200 
3>n1wpf}m, uq 0,55 0,55 - 0,2-0,3 0,5 
B12 tl}lmwupfi, ultq 9 9 9 9 10 

1 U1T A tlJlmwupGf! hwUWUJ.WU1WUluwCimu t 0,3 ul.J.q nhmpCintJiCi, 
I U1r 0 3 tlJlmwupCiJ! hwuwuiwtnwuluwCimu t 0,025 ul.J.q luntbl.J.w19pmu .'pbpn
tJiCi, 
1 U1r E tlJlmwupCif! hwuwuiwmwutuwfimu t 0, 15 uq OL - a - tnnl.J.n.'pbpp1wgb
mwmpfi: 
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fch!~mGGhp)l. 1.J.mJp wIJli:pmu L. hwum wIJli:pwJ)l.G pwctGmu B fuup)l. tl}lmw
u)l.GGhp)l. uwGptwpwGw4wG u)l.uphq[! n2 !PM t pwi.J.wpwpmu uiwhwG2l! 
IlflWUg G4wmuwup: UnwG6Ciwhwmm4 m2wilflntpJmG uitm:p t qwpouhL 4tpw
pwctCimu B 12 tl}lmwupGp pwtlwpwp wnl.J.wJmpJwG[!, 12wGp np pmuwl.J.wG l.J.h
pmu WJG pwgw4WJnLU t (pwgwnmpjwup Lfilll!lJ.G)l.), )1.u4 li)l.4pnopqwG)l.quGhp)l 
4nqu)l.g upCiphqtJ.wO-[! w 4wpn11 Cihp0-0-tJ.ht hwum wIJli:pwJ)l.G pwctumu: .Pwg)l 
2PWLntJO- tl}lmwu)l.GGhp)l.g' wGhpwcth2m t pn2mGuhppG wuiwhntJ.hL uwL. owp
ll!UlLntJO tl}lmwu)l.GGhp)l. pwi.J.wpwp :pwGw4mpJwlip: liJq Guiwmw4ni.J. hw
uwl.J.gtJ.wO- 4hp)l.G wtJ.htwgCimu hG tl}lmwu)l.CiwJpG uiwmpwumm4Ghp: S4.Jw1 
qtuwmu wnw2Cinpqtlmu hG hwuwl.J.gtJ.wO- l.J.hpp l.J.bCiuwpwGwl.J.wG wpctb:pGbpCi 
wuiwhni.J.nq hwu6Gwpwpw4wGGhpntJ. (wq. 137): 

12.1.3. fa"n!mCiCihpp qhpwlJ.ptiwCi hwuwqwpqhp]! 

Cum uiwhtJ.wO-:p)l. hqwGw4)1., pn2mGGhf1)1. qJluw:pwGwl.J.)1. L. mCimhumpJwG 
ljhpp pwqwJll' 1.J.ppwntJ.mu hG ljbpwqpuwG mwpphp hwuwl.J.wpqhp: ci.riwG:p 
1.J.wrinq hG )1.pwqwGwgtJ.hL qnp.0-wpwGwJ)l.G hwliw4gi.J.w0- 4tp)l. qwu hwtJ.htmli
GhpntJ. hwtJ.wuwpwlJ2ntJ.wO- uhqnu4wG wpmwilflnL!JJWG 4hpwfuwnGmriqGhf1)1., 
)1.G2uitu GwL. qGntl}l hwtJ.htmliGbp)l. hhm u)l.wu)l.G uhtf!w4wG hwm)l.4wJ)l.G 4hfl 
UlWLlll u)l.2ngni.J.: 

12.1.3.1. Lftwnwgftnli hwtfwljglfwu ljbp 

l)l.wnwg)l.nG hwliw4gtlw0- 4hp)l. u)l.2ngnlJ. wowu hwi.J.hp[! wGhpwctt2m pn
tnp uGCiqwGJmphp[! umwCimu tu pwi.J.wpwp :pwGwl.J.mpJwup, hph oqmwqnpo
i.J.nq hwuw4gtJ.wO- lJ.hp[! GwfuwmhutJ.wO- t 6tJ.wJpU uphpwmtJ.ntpJWU nrin2wlJ.)1. 
uw4wpqwlJ.)1. hwuwp: '-lhp2)1.G)l.u tf!ntf!nfumpJWU hhm 1.J.wpqwlJ.nptJ.mu t uwL. 
uiwhwG2l! uGGr1mGJmphp)l. G4wmuwup: liJuuitu, otJ.wmtJ.mpJwG u)l.G2L. 70 % 
wG4uwG qhuwmu, llfll! unlJ.npwpwp mhIJli t mCihCimu otJ.wilflntpJwG 8-9-pq w
u)l.uGhp)l.G, wuhpwctt2m t GtJ.wqhgGht lJ.hp)l. ut2 tuhpq)l.wJp L. uiPnmh)l.G)l. uiw
pmGw4mpJnLG[! (hwliw4gi.J.w0- qhp .N~ 2) 4wu hwuwuiwmwufuwGwpwp' opw-
1.J.wG UlfllJ.llIJ. lJ.hp)l. :pwGw4l!: :)tJ.wilflnLpJwG ul.J.qpmu, 2UWJWO gwO-fl otJ.wmtJ.mp
JWG!!, wGhpwctt2m t l.J.)1.pwnht tGhpq)l.wJ)l., hmu ll!f1.llUlhpG)l. L. wGtf!nfuwppGhlli 
wu)l.GwppmGbpp pwp.6fl uiwpmuw4mpJwlip 4hpwfuwnGmpqGhf1 (hwuw4g
i.J.w0- 4hfl .N!! 1), )1.G21! 4Guiwump uptriwmtJ.mpJwG pwf16pwguwG!! (wq. 138): 

<!.mu ll!Pnmh)l.G)l. GtJ.wqhgtJ.wO- :pGw4mpJwlip hwliw4gtlw0- 4hf1G wnw-
2wpqi.J.mu t uuwmm hwi.J.hpp O-Gnqw4wG hnm)l. 4tpw4puwG hwuwp, )1.G2uitu 
CiwL. wpil.JmGwphpwlJ.wG hnm)l. wowGCihp)l.G · lJ.hp)l. pwpop mmhLJimpJwCi qtui
pmu: 
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UJumuwq 138 
Ubwli hwlfbpftli mplfmz lftwnwgftnli hwtfwljglfwu ljbpft (88 % inp liJDipft 

wn/jWJDipJwtfp} uliliijwpwpDipJWUf! libpljw1wglfmz UJwhwliplibpf!* 

<.wuw4gtJ.wO- 1.J.bp <.wuw4gtJ.wO- 4tp 
<.wuw4gtJ.wO- 4tp)l. wawG hwi.J.hflp hw- hmu ll!Pnmh)l.Gp 
uUGIJWflWfllllf}JnLU[! uwp GtJ.wqhgtJ.wO-

I II tummpJwlip 
<!.mu ll!Pnmh)l.G, %, n2 uiwqwu 15,5-17,5 15,0-17,0 14,5-16,5 
Ubp)l.nG)l.G, %, n2 uiwljwu 0,32 0,28 0,28 
CCiqhwumri 2w:pwf1, %, n2 wtJ.hL 12 12 12 
li:w1.9)1.mu, % 3,2-4,0 3,7-4,5 3,0-4,0 
.'.bnu~nfl, % 0,48-0,63 0,45-0,60 0,50-0,80 
l.,wmri)l.mu, % 0,12-0,25 0,12-0,25 0,12-0,25 
<.wtJ.htmliGhfl 1 4q-)1.G' 

uwGqwu, liq, n2 uiwljwu 40 40 40 
g)l.G4, liq, n2 uiw4wu 60 60 60 
A tl}lmwu)l.G, UV, n2 uiw4wu 6000 6000 6000 
D3, tl}lmwu)l.G, UV, n2 uiwljwu 750 750 750 
B2 tl}lmwu)l.G, liq, n2 uiwl.J.wu 2,5 2,5 2,5 
<l>t, lf.2, n2 uiw4wu 11,0 10,0 10,0 

--

* UljqpOWTJJ!JfllJl · Entel et al., 1994: 

.Pwpop omwhwGmpJwG hwuGhtm hwuwri wnw2wrilJ.tJ.mu t mnhllwJ)l.Ci 
hwi.J.hflp 4hpmu 30 % - ni.J. wtJ.htwgGht tl}lmwu)l.GGhp)l. L. u)l.lJ.pnmwpphp)l. :pwGw-
4mpJmG[!: UCihpwctt2m t m2wilflnLPJntG qwp.6Gbt, npuituqp UiGntbwpptl}l uiw
pmGw4mpJnLU1! 4wqu)l. 1-2 %: 

12.1.3.2. Uhtj:lwqwCi qhpwJuwnCinlJ.iqCihp 

lpwnwgltnG 4hpwfuwnGmpqGhfll! 4wpnq hG uiwmriwumtJ.hL mwriphp 
PWIJ.Wilfl)l.2Ghp)l.g. 

- hwm)l.4, uUJlimwlJ.mgwjpG hwtJ.htmliGhfl, hwG:pwJ)l.G GJmphfl, tl}lmwu)l.G
Gbfl L. WJL 4hGuwpwGw1.J.wG wl.J.m)l.tl Gjmpbfl, 

- uhtf!w4wG wpmWilflnLPJWG hwm)l.4' qmqw4gtJ.wO- tl}lmwu)l.GwhwCipw
J)l.G hwuwwp hwtJ.htmliGtrintJ., 

- uhtf!w4wG Wfl.UlWilflnLfJWU hwm)l.4wfuwnGmf1IJ' qGntl}l uUJlimw4mgw
JJ1.G 4hflp L. ll!Phli)l.puGhp)l. hhm u)l.wupG: 
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12. 1.3.2.1. tCibpqhw th pwp6n wwnmGwymp1wup hw1.11hyw1hCi ybn 
UbipwqwCi wpmwqpmpJwCi ljbpwfl.JwnCimpqCibp(! munwJntU bG hpuGw

ljwfimu 1m2mGGbppCi tGbpqpwJntl WUJ.WhntJ.btmCi L. ljwqutJ.wa b(i uwCipwgtJ.wa 
hwmpqCibppg: 5npbGG m bqpUJ.mwgnpbGI! GuwCi tuwnGmpqCibpmu qnpauw
qwGmu oqmwqnpa4_mu bfi wnwGg uwhuwGwt!Jwl}muGbpp, pu4 UJmu u2wl}w
pmJubpp hwmpljfibpl! mwppbp UJ.WmnwnGbpntJ. UJ.bmp t uwhuwGwt!Jwl}tJ.bCi: 
liJUUJ.bu, qwpm L. tJ.wpuwqp hwmpljmu, pG2UJ.bu GwL. pbt!Jmu, hmu pw11wG
pwGJmpp pwp6p ll!WflntGwl}mpJwG hbmL.wGpntJ. uwhUwGwt!Jw4tJ.mu t qpwGg 
[!Gqqpljmil(! qbpwtuwnGmpqmu, pwfip np pn2mGp uwpun11wljwfi majlG pwtJ.w-
4wa ljwpo t, L. pw11wGpwGJntp(! l}mpm4 CitJ.wqbgGmu t uCiCiqtuCiJmpbpp uwp
ubtJmtpJntG(!: SwpbqwG(! UJ.bmp t l}wqup hwuwqgtJ.wa ljbpp 15 %-pg n2 wtJ.b
tJlG, pwfip np qpwfimu qwn(! Gjntpbpp L. nL outwJwl}wCi pwquw2wpwpfibpp 
pwp6p ll!WpmGw4_mpJmGI! CitJ.wqbgCimu t qbpp mmbtJlmpJmG(! (w11. 139): 

Urumuwq 139 
~wgwqqp uzwqwplllJUbpp hwutpl}mu nt OULWJWlJ.wfi 

pwqtiwzwpwpCihpp UJ.wpn1fiwqmpJntfil!, qlltq '.J'U 

~w1.11p4p mbuwl}I! B -qum4wG "lbfimnqfibp CTJ.bl}mpG 
q.wpp 26-66 31-77 -
y_wpuwl} 23-51 37-80 -
Swpbl}wCi 13-47 59-122 61 -95 
5npbGw2npw 7-36 46-86 3,5-88 
5npbG 6,5-8,5 54-83 5-10 
bqpUJ.mwgnpbCi 0,8-1,2 43-68 -

UnwGoCiwl}p m2wqntpJmG UJ.bmp t qwpMibt mwpbljwfip, gnpbGw2npwJp 
L. WJL hwgwqqp u2wl}wpntjubpp t112pwgwi.J.P wnl}WJill]3JWU{!, 12wfip np 1 ljq 
qbpp ub2 qpw GmjGpuq 0,5 q U!wpmCiwqmpJWU qbl412ntU qmpmq CitJ.wqmu t 
h\mlbpp 64_wm\jmpJntGp: flwgp WJfl, 13n2mGp l}bpwtuwnfimpqp pw11wqpp2Cib
PI! hwtJ.bpp u13bpw1.11tJ.ntpJwG qpw pwgwuwqwfi wqqbgmpJntG pn11Gn11 upl}n
mnpupGCibp 2UJ.hmp t UJ.wpmGwl}bG: Opll!bu tGbpqpwJp WJ1PJDLP l}bpwtuwn
Gmpqntu l}wpbtJl t oquiwqnpabt qwpuin:pptJi mw2t11Gbp L. 2np uqm12: 

Y:bpp uwpubtJlntf)JntG(! l}wpbtJl t 5 %-ntl pwp6pwgGb( l}bpwtuwnfimpqpCi 
wtJ.btwgGbtml n2 outwJwl}wfi pwquw2wpwpCibpp I!WJPWJD11 :ptpubfimfibp: liJu 
qbl412ntU unui l 0 %-ntJ. GtJ.wqmu t 2PP oqmwqnpOntU(! L. hwuwUJ.WUlwutuwGw
pwp' pn2Gwqpp hbm tunfiwqmpJwG wpmwqwu'mtU(!: ~bpubCiuiGhpp hwtJ.btm
UJ:! wnw2pG hbpppCi CiUJ.wmwl}whwpuwp t uha pwGwl}mpJwUp qwpp, tJ.wp
uw4 L. uiwpbl}wG UJ.wpmGwl}IlIJ. ljhpwpwctpGGbpmu: 
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Urumuwq 140 
Unwfill)lfi pwqwqpptfibp)l uwhllwfiwipwqnulfibpf! hwqbp)lfi mptlilIJ. 

qbpwtuwnfintPilfibpnuI, % qwfiqqwbp fiqwmtiwtip 

y_UJ- UowG- flpnJ-
flwqwqpp2 Gbp(! timbp 

nbl}Cibp Cibp tbpCibp 
5npb(i 20 40 60 60 

Swpb4_wG 1 5 15 15 20 

5npbfiw2npw 20 20 20 20 

y_wpuwlj 10 30 10 10 
Q.wpp 10 45 50 30 

bqpUJ.1.11WgnpbCi 60 60 60 60 

lTwCipnl}w 20 20 20 20 

IO"bt!J 10 10 10 10 

~twomqp pntuUJ.WLJntp «00» 2 5110 5110 5/10 15/30 

lipJwG wump 2-3 2-3 2-3 2-3 

lTunu4_pWjpCi wump, OWpUJ.Dl.ll 10 10 5 5 

:Jl}wG wump, owpUJ.nm 8 8 8 8 

flwupwljp ubpubpp 12muUJ. 5 10 - 10 

Q.b1.11CiwCim2r pntUUJ.WUDLP JO 20 20 20 

Dtnn 3 5 10 10 30 

Y:bpp pwqtw 3 5 10 10 15 

'1-bajlCi L" uaj1Ci 3 - - 10 30 

Y:wpmn.'.PptJi t!Jwpptfibp 30 30 50 30 

::>np uqm12 20 20 20 20 
1 JuwnlimpIJillU !Iftw1li WI/Wgwl7 l/ft6wljmtf: 
1 Sptjmtf t !Iftw1li uuJ/unwlj lj6tuqnt/ dtjlip w'7nl/ hwtjlipftli: 
3 Ulihpwdli2w t Mmtfp UJWpmliw/jnl/ wtfftliwppmlilipft hwt/lifm tf (DL-tflipftnfiftfil! 

UJWflWWIJ/lp t ) : 

:Jnp Uqm12 l}wu pwpop pwGwl}nt]3JWUp 2_WI!WP UJ.WpmGwlJ.n11 l}bp oqmw
qnpobtJiu wGhpwctb2m t mzwqpmpJmG qwp6Cibt l}bpwpwctfimu (!CiqhwGmp 
2wpwpp 12wGwl}mpJwG(!, pwGp np wJG 10 %-pg wtJ.btJl UJ.wpmGwl}mpJwG 
qbl412mU mctbqwGmu t opqwGpqupg 2PP wpmwqwmmU(!, P.G2p hbmL.wCi12ntl 
ubawfimu t l}b11mnmqwo 6tlbpp flPtll!: Y:bpp tGbpqbmplj uGGqwpwpntpJntG(! 
pwpopwgfibtm L. pn2mGGbppG wCitlintuwppCibtJi nwpUJ.wppmGbpntJ. (tJiCintbw
flflnt) wUJ.whmlhtm GUJ.wmwl}ntl tuwnfimpqnu1 (!Gqqp4mu bG 2-6% pmuw4wG 
4wu l}bGqwGwlJ.wG owpUJ.bp: IuwnGmpqntu bqpll!uiwgnpbfip 30 %-pg wtJ.btJi 
UJ.WpntGUll}ntf)JWCi qbl412ntU OU!pUJ.bpp hwtJ.btmU:Gbp(! l}wpbtJi t l}pnwtnbt 
1-2 % - ntl, pwGp np wJG hwpmuui t nwpUJ.Wf)f}ntfibpntJ.: 
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IvumCimprµllu 6111111l}bpp 4tuu Jmqhpp tutlhttugutuG ztutltw12wfiw4fihp[! n
pnzlJ.mtl hfi rytlllGg pfltlflU141llfi 4wqtlml_: ~hlllqhgwa 6U1pUjwppmfitpml_ hlll
pmuw unJlllJp, wpL.walll'14fl, htwam4p. L. bqpUitnlllgnphGp Jm11hp[! lJ.bpwpllld
CipG bfi U1tl_htU1gtj_nu.l 12pz pwfiwltmpJwup, plllCi 4hfi11wfiw4wG owpUibp[!, npnfig 
ub2 zhlllqbgwa owpUJtuppmfibp[! unm 2 wfiqwu ppz bfi: libCiqwfiwlJ.wfi 6U1p
lllhPI! UJbtn12 t !PCibCi lJ.hpw}ulllnfimJUlli qwCiqlj_wap 4 %-pg nz ll}tulp.uu: ~muw-
4wfi Jm'lli hwlJ.htntil[! l}hpwtmunllmp11[! tGhpqpwJntl_ h wlli.fln}uwppllh!P 6wp
lll.lllPPmfihpml_ htu1111U1wgCibtmg pwgp, 4wu}uwpqbtmll t lJ.bpp tltnzpwgmU[!, 
pG~UJhu GwL. mmbtm ctwuwGw4 pnzmGGhpp 4n11uflg lJ.hpp WJU lJ.lllu WJG pw-
11wrwlizlt [!GUlpmll[!: libpp ut2 owplll.hPft hwtl_htntil[! UJhmp t mqhl19tl_ll hw-
4wopupajlzfihpfl hwlJ.htmllml (E tl_llmwupCi, tmnpup}upCi, pnnnpt-hltrwn12upU1n
tmnL): 4alJ.wa lJ.bpwJpfi 6wpUJbpp hwlJ.htmti[! hwCiqtgGmu t lJ.hpp oqtnlllqnpa
tiwfi Cilj_tuqhgulllG[! L.. qpwCinlj_ pu4 tunw2wgumu 6tJ.wmtJ.mpJwCi Citj_tuqmu: 

<.wlj_hpp lJ.bpw}uumGmp11Cibpmu umwG6pG PlllI\WflllpzCibpp wnwtl_htw
qmJCi pmJtllltnptl_nq zU1tltwpwCiw4Cihp[! GtpqwJwgtl_wa bG W11Jmuw4 140 -mu: 

I 2. I .3.2.2. Uwhmwymgw1hfi (Jtn 
fipUihu lll.Pnmbf1Cip lll'lPJmp · U1nw2pG hhp(:ljlG oqtnwqnpamu bG pw4twq

qpfihpp hllltnplJ., pntUUjbp, lJ.bUijWfillllJ.tuCi 0-Wqmtl mCihgnq lJ.hp lJ.wti lJ.hpp uUJ.P
tnlll4ntgtujpG hwtlhtmuGbp: Cl-pb13h pntnp pllll.itlllqqpGhp[l llllllPntCiwlJ.mu bG 
pntCillltl_np fiJmphp, npnGQ uwht.lwllwi.fllllljntu bG ryiwug oqmU1qnpamtlJ!: 
U}llllJG unJWJP pmuUJ.wumpG t oqmwqnpatl_mtl lllnwGg uwhUU1GwtltU14tlU1G, 
npp lJ.lllqtlfl ut2 UmGnq pmullllj_np Cijnt13bpf! lllpUllllqpntpJwCi f!Gpwgpmu ijlllll
Gmu bfi nz lll4tnpt{: bpb GU1}ulllU1h111.jmu t Ulllll lJ.hplt pwlJ.ttu, ntnn lJ.llltl tmlllflG, 
lllll}W wGhptudhzm t uhppnfiltGfl hllltlbtmtl: ~lllUlll49lJ.lllo lJ.hpmu qwGqt{lllO-fl 
10 %-pg wtl_b!P ljhpp pwlJ.tw wtl_htlllgfihtm 11tu112mu GlJ.lllqmu t otl_ll qU1Ciqlj_w
b-[l: 

f<hllmCiuhppG mptl_nq qbpwtulllnfimpqCihpmu uwhUwuwl{lllllJ.tlmu t htw
amtip I!OtUUjWLJntpp ztui.fllllpllldpCi[!, pwfip np qplllfimtl UjlllpntfillllJ.tj_n~ 13mGw
tl_np GJmphp[! Glj_wqbgfimu ta Jnqp Jnt[llllgmu[!, pfizp hbtnL.U1CipnlJ. qcttj_wpU1Gmu 
t UJntPllli.fln]uwCiwlJ.mpJlllCi 4wpqU1tJ.npmtl[!: CU1qwGU1lJ.wqntJG lJ.l'ibUJntJ. om 
w0n11 hllllj_hpp 4tpU1lJ.pt.lU1Ci hllluwp htU1am4p. pmuUJU1LJmp [!GqhlllCipwlll.bu w 
oqmlllqnpai.J.mu, 12wGp np WJG tl_wmwgGmu t 6tl.Jl hwlil!: 

fipuitu UIPnmhpCiwJpG hwlJ.btmu oqmwqnpalj_mu t Gwh bqpUJmwgnphfip 
qummhGU1JpG lllLJntp[!: UJG UJlllpntfiwlJ.mu t qqww pU1GwlJ.mJ3JU1tlp puwfium
-'PP.tCihp, npnup GUjwummu bG otl_P qhqfimgp qntjGp lJ.U1JntGwguU1Ci{!: Cl-umtnb
CiwJpCi lllUntpfl phpntpjntG[! iPqpfip gwap llllllPntfiwqmpJntGG t, IllUUlp GuwG 
hllltlhtntt.lnlJ. lthplll}ulllnCimpq[! Ujbtnp t hwtlllluwpwlJ.zntl_ll [!UUl lllJll wtlpCilll
pptl}:l: <.wuU14gtjwa 4bppG ltwph!P t wtJ.tiwgGbt hwglllqqp [tmtnwpmJubppg, 

Uow(i hwlfbpft ljlif1wiJf1nLLff1 275 

hph12Gm4pg lJ.wu wnqmJUlpg uiwmpwuU1tl_wO- }unmwump (upGzL. qwfiqtl_wO-P. 
10 % zwtltml): UwlJ.wJG wfihpwdhzm t GlJ.wtnti mGbCiwt, np GhplJ.wmm GJmpb
pml_ htupmutn }umnwump{! hmu tqpntnhpfip qqllllli UIWPntfilll4ntpJwfi 
hhmL.wG12nt.J. 4Gtlwqbgfip 4hpwpwctCimu tahpqpwJp }ummp1mG1:r 

-',wt{bp!i hwuwp 4tpw}uwnfimp11Ghpmu qnJntpJmG mCihG uunutwwJpG h 
wp1wG wumpGhpp {!fiqqp4uwG uU1hUwCiU1i.flU14mtlfibp, pwfip np ryiwfip pfim
plllqptjmu hfi Plll'llllflllntpJlllfi h U1CitltnfuwppGh\]1 wupfiwppmfibpp. JntpU1gliwG 
wCi41llJntfintJ'}JWtlp: cDhtnplllUntP[! ubO- plllfilllqntpjwUp acrmt.ip lll.lllPntfiwlJ.n'l 
wtlpfiwppmCibpntl_ hwpnrnm majnnwlJ.mgwJpfi hwlJ.htmtl t, uwlJ.wJG znpwguwG 
dU1tlU1GU14 bp4untt-'PP.11wJpfi qU1tlp2U1lJ.Cibpp wnw2wguU1Ci hbml.twfipntl_ lllt.ifl.
GwppmCihpp Jmpwgmli[! uwhUwfiwtltwl}qmu t: nwmp, lllfihpwctbzm t oqmw
qnpaht upwJCi hp.ryinwqwgtj_wa i.flbtnplllump, npmt11 ppuflm41llfi uzU14liU1G 
llipI]JntGpmu pwqw4wap.a UlllUlzh\]1 hfi ubppnfipfi{! h gpumpfi{!: ~4wG UILJntp{!, 
phh uuipmwl}mgp L. hwfiQWJpG Gjmphpp ttu4 lll'lPJntp t, uwlJ.wJG hwl'.iwtu qw
pwlJ.tj_U1a t \]1.Gmu ulllttlnCihtlllGbpntl_: UlllttlnGtunqfl wnw2U1gmtl{! lJ.lllG}utini 
CiUillltnwlJ.nq lJ.hpwtuwnGmpilltG wlJ.htwgGmu hG 0,5- I % tip2Gwppm L. tqpn
lllflnGwppm (pGzUJ.hu GwL. ryiwfig tuwnfimpq[!): U111UJ.Pup tizwlJ.mul! UUJUIU
mmu t }ulllnfimpqp UJ.lllhll.llllUUWG[! 8 zwplllp L. llltl_b\]1: 

Ubi.flU1lJ.wG hwuwligi.J.wa ljbpp UJ.wmpwumtllllfi [!Gpwg12mu wfihpwcthzm t 
hhtnL.ht ryiw uplllUllllppntpJlllU{!, plllujl np html_hp[! hlllljt{UIO- bG tuwnfimpaj'lg 
[!Gm11htm tunwlJ.ht funznr uwuCip.4Gt11{!: QwtltlllqwCig uwG11 UII\lll9WO 4hl11! 
f3IllntG[! lJ.wm t mmmu, upL.GntjCi dUIUUIUlll4 UIWhUJ.UIUUUIU {!UJ'}lll912ntU rytlll
Cimu qnJU1Gmu bfi qG@4Cihp: liJquiflup lJ.l:ip[! ltUJ.zmu t pnzmGp timmgpfi, pGzp 
hhmhU1Cipnq zlllm lllpwq lll'ltnntnqmu bG 2PllltuungCibp[!: 4bpU1)uwnGmpqfihp 
UJWtnpwumbtltu U1.htn12 t lllWhUJ.wCibt WJG ctwuU1Ciw4whwmtJ.U1a{!, npp f!Gpwg-
12mu 4tpp Plll'lwqpjlzuhrl! p.utJ. 4tuwnGt{hu L. hwlj_lllulllplllzllllP lJ.plllztutJ.hG: 
-',U1mU1l[U1JltG UJU1hi.J.U1opp qtuwmu oplllpwctfip upGlh 20 % 4wpt\]1 t pnzmGGh
pp.G lJ.h[twl}pbt wi.'ipn112wlJ.wG hwtnpltjl 6lini.J.' Zlll'l tntul_Iltl_ gllltipwpjl qplll: liJu 
qtuwmu hwqhp[! 1222mu tfi gU1UpU1p{!, ltCim GUJ.lllutnmu t qpw oqwtltntump
JlllfiG m znpwgolllfi[!: Utipn112wlJ.wCi 4tpwlJ.pt.lwG hllltlwp UJ.PtnlllGp t gnpbfip 
lJ.wtl hqpUJ.UlUIQnphfip UwCip hllltnplJ.J!, tljmu hllltnplJ.Gbp{! zhG mmtj_mU lJ.UIU 
wGCizwfi pwCiU1lJ.mpJU1lip ta mtni.J.mu: 

lliumuwq 14 l-mu GhpqwJUJglj_wa h(i wO-wG hwlj_bpp hwi.'iwp wwnlllgjmG 
hwtlllllJ.gqwo- qbpjl up l2U1Up PW'lWflllllltnnuubp, pu4 lllllJillUUllJ. 142-mu' plll
'llllilJlpzCihpti tlU1CipU1guU1Ci Olll.tntiuwt tnlllppbpwqGb[ll!: 
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Urumuwl.J. 141 
Ubwti hwlfbpftti wplfmz l.ftwnwgjmti hwtfwljglfwu ljbpft 

(88 % /DP tiJntpjJ UJWpn1tiwljntpjwcfp) cfnmwlfnp PUil/WIJlllllPJDLtiti nt 
utifiI]WpwpntpJDLUf! 

Pwqwqpp}_Ghp[! 
<!.wtiwl19tJ.wa 4hpp 

mumuhnwlm 
I II III IV v 

Pwnwnnmf)tntGG num qwGatlwO-h, % 
li:hpjl pw4tw 10,0 - - - -
fltnn - - 10,0 - -
UnJwJjl pmuUJ.wump, 44 % ~ "l - 20,0 - - -
~twbmqp pmuUJ.WLJntp, «00» unpm - - - 10,0 10,0 
~4wG wump, 60-65 % ~<Tl 12,0 - - - -
lfunuqpwJjlG wump, 60-65 % <!,ill - 4,0 10,0 14,0 10,0 
q_wpp 35,0 40,5 30,0 34,5 20,0 
5nphG 16,0 23,0 25,0 - 32,0 
Swph4wG 15,0 - - - -
Y.wpuw4 - - - - 10,0 
bqjlUJ.UlWgnphG - - - 30,0 -
linl}mJmp tunmwump - - 5,0 - 5,0 
Pmuw4wG 4wu 4hGqwGw4wG 6wp.UJ.hp 4,0 4,0 4,5 4,0 5,0 
Y.pmwujlGwhwGpwJJlG hwl}htmu (22 % Ca) 2,0 2,5 2,5 2,0 2,0 
li:wigjlmufl 4wppnGwm 6,0 6,0 6,0 5,5 6,0 

1 Im-mu ll.IWPillUWUI mu t 
<l>t, lfQ 11,7 11,4 11 ,0 11,8 11,6 
<!.mu UJ.PnmhJlG, q 173 184 179 184 183 
lfhppnGpG, q 4, 1 3,7 3,5 3,9 3,6 
li:wl.9flmu, q 31,5 28,0 31,8 30,2 30, 1 
.'.bnu.'bnn, u 9,1 8,0 9,3 9,5 9,0 

Urumuwl.J. 142 
<!.wl{tpp.a mptlmt hwuwqgtJ.wO- qbpmu pwqwqpti~fihplt 

bpwztuwqnptlmt hwpwpbpwlJ.gmpJntfit! 

lfwuGpqGhp.Jl iWtfl.hpf!, uu Pwqwqp.fliGhpG uum qwCiql{wop, % 
0-0,5 25 

0,5-1,0 20 
1,0-1,5 35 
1,5-2,0 1,5 

2,5-pg wtJ.hl.P UflGiL. 1,0 
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tGhpqJlwJp UJ.llipmGw4mpJwt.lp npnzw4Jl otJ.wJpG t.lphpwunlm\lJWUJ! hw
UWUJ.lllUlwufuwGnq unpmG l.PwnwgpnG hwt.lw4gtJ.wo 4hpJ! 4wphl.P t hwtJ.hp.JlG 
UlWL wGuwhUwGunpw4 pwGw4mpJwtip: ~wmj14wtJ.npl}wo 4hpnl}, pG}_tqhu 
GwL. wnwGopG pwqwqpplGhpnl} 4tpw4pmti{!, {!Gl}hw4wnw4J!, wGhpwdhzm t 
uwhtiwGwtfl.wqhJ., pwGp np qpwup hwtJ.hp.J! mmmt.l tu wpwq L. uho pwGw4mp
JWtlp, jlum hwGqhgGmt.l t uGGqwGJmphpp w4hl.9m4wJpG oqmwqnpMwG: 
IOnlmGGhppG unpmG hwuw4g4wo 4tp{! mwttiu hG opw4wG 2 wGqwu: 

IOn~mG{! tqhmp t wqwm oqmtlJl t.lwpmp tuuhtm 2pjlg : .2pp uwhuwGw
tfl.w4mOJ! pt4mq 1 dwonl} hwGqhgGmu t otJ.wml}ntpJwG GtJ.wqowun: Qpfl oq
mwqnpbmOJ! 4wtul}wo t utqwnl}wo 4hpfl pwGw4ntpJmGpg, jlulUJ.hu GwL. 
pn}_Gwungp 2tpowmnj16wuflg: 'Gnpuwt tfl.hmpwtJ.nptJ.wo pnlmup hwuwp OUJ.
mjltiwt 2tpuwumf16wGJ! mwmwGl}mu t 14-pg upG}_L. 18°C (wq. 143): IOn}_mG
GhppG s;>pntJ. wtqwhntlhtm hwuwp oqmwqnpomo hG hpoGw4wGmu wl}mn
tuungGhp (GpUJ.hLWJpU, ipnpw4wJpG 4wti }')WUWjpG): 

Y.wGqw4wJpG UJ.Whl}wopp qtuwmo JntpwpwGl]mp tJ.wGqwqp hwowp 
GwfuwmhutJ.nuI hG 2-wqwG GpUJ.htwJpG qwu pwuwJpG tuungGtp: '1-pwGgflg 
oh4Jl wGuwppntpjwG qhuwmo OJillUI} UJ.Ulll!) t WUJ.WhntlJl wGtuwtfl.wG 2pw
OWU1U1l{wp.wpmo: 'Gtqwmw4whwpuwp t hwl}hp.p 2p.wowmw4wpwpuwG hw
uw4wpqmu mhqwrwht 2pwqmmw4lii pwp: liJq qhuwmu 2p.f1G qwphl.P t wtJ.h
twgGht qhGuwtqwmp.wummqGhp., qhqnpwjp L. qhpwjjlG hwtJ.htmtiGhp: 

Urumuwl.J. 143 
75 % oqwmqntpjWUp wc}wG hwqhplt UIWhwfi21! 2PP lil.J.wmuwup, 

q, 1 pn2mGP.li opwlJ.wG 

Oqp Qmp/qhp li:hCiqwCip qwGql{wO-{!, qq 

2tpuwumpnwGn, 
hwp.wph-

oc pw4gmp- 1,75 2,0 2,25 
JillUJ! 

-7 1,5: 1 180 190 203 
+4 1, 7: 1 204 216 230 
+12 1,9:1 228 241 257 
+16 2,0:1 240 254 270 
+27 2,5:1 300 317 333 
+38 5,0: 1 600 635 665 
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12.2.6mbp~ LL L[wnb~Cibp~ w~bgnuin 

timbpp L. l[wnhqCihpp wobguwu uuiwmwqCi t qbpp Cil[wqwqmJCi bwtu
umuCibpnl[ L. qtJuwpwCiwqp wnwl[btwqmJCi uiwhuiwul[wbntpJWUp upbpw
ml[ntpJWU wuiwhnl[milJ:!: Ll-pw hwuwp wCihpwdbzUl bu pnimCip UJwhl[wbpp 
UUJwumwl[np uiwJilwuCibp (2tpuwuU1p6wCiJ:!, qwqbpp uiwpmCiwqmpJntU{!, 
pnintCiCibpp tummpJntUJ:!) L. hwzl[b4znl[wb qbpwqpmu: <!.wl[bpp al[wqpmUJ:! 
UJbmp t uqul[ti 5-6 wuuwqw(i hwuwqmu: 

li:JwCipp wnw2tiu opbpp(i 6mbpp uiwhwu2l! uGGqwCiJmpbpp CiqwUluwup 
uwuwup pwl[wpwpl[mu t qbqCimgwJpCi uiwpqp uiwpmGwqmpJwCi hwzt[tiG 
(hwUll.J.wuibu hwGpwJpG GJmpbpp L. l[timwupGGbpp uiwhwG2J:!): 

timbpp L. l[wnbl.J.Gbpp uiwhwCi2l! uGGqwGJmpbpp GqwUluwup wobguwCi 
J:!Gpwgpmu tuflum i.pmpntuwqwCi t : li:bpmu <!.'11-p uiwpmGwqmpJntU(! 4JwCipp 
wnw2tiG 2 zwpwpGbpp J:!Gpwgpmu uibUlp t tJlCip 22 %-ti uwhuwGGbpmu' hw
uwqgl[wa qbpp 1 qq-mu 11,7 lTQ <I>t-ti qbuipmu, puq 13 zwpwpwqtuGDul WJU 
Gl[wqmu t uflCiiL. 12 % ' 10,9 lTQ <1>tf4q-p qbuiPntil: li:bpwtuwnGmpqCibpmu 
uitmp t uiwpmGwqt[p wGt.PDtuwppCibtJl wupGwppmCibpp ouimpiltut pwCiw
qntpJmCi, wnwuibu qpwGg U)Wqwup qbuiPntU wl'ip qwGqwqntU(! wGtumuwi.pb
tJl t , puq Mmup uiwpmGwl.J.IlIJ. wupGwppmGbpp wCipwl[wpwpmpJwG qbuiPntU 
Ciqwml[mu t uwmqwzp l[wm i.pbUlpwl[npmu: '6.mbpp Ii l[wnbl.J.Gbpp hw
uwqgl[wa qbp)l uGGqwpwpntpjntG[! Ghpqwjwgl[wa t WrtJillUWq 144-mu: 

'-lwnbqGbppG hwuwqgl[wO- qhp mwm qwqwpbgGmu bG ol[wqpmupg 
4 zwpwp wnw2: liJGnthhmL. uqumu bG mwt wawG hwl[bpp hwuwp Gwtuw
mbul[wa hwuwqgl[wa qbp: fchuriwGpwGJmpp pwpap L. tGbpqpwJp gwbp uiw
pmCiwqmpJwUp qbpp oqmwqDpamilJ:! qwCiqwqbgCimu t l[wnbqGbpp qwpqw
gmilJ:!, uwqwJCi UUJwummu t wprtJmGwl[bm oqmwqnpbUwG ml.tI1IJ.mpJwG bp
qwpwguwGJ:! pwpop ol[wml[mpJWU uwqwpqwqp UJWJUWCiGbpmu: UuhG qbll)
pmu hwuwqgl[wa qbppG uitmp t wl[btwgl[ti E l[timwupG' 10 uqf4q-pg Di uiw
qwu pwGwqmpJwilp: 

li:JwGpp wnw2pG 4 zwpwpGbpmu L. wuiw 20 zwpwpwqwG hwuwqpg 
uquwa pnimGpG 1.J.bpJ:! mpl[mu t wGuwhuwGwt.Pwl.J., puq qpwGg up2L. J:!Gqwa 
dwuwGwqwhwml[wamu' uwhUwGwt.Pwq pwGwqmpJwilp: li:JwGpp wnw2tiG 
2 opbppG qbpwtuwnGntpl}J:! qwpbtJl t mwt Di upwjG qbpwuwGGbpmu, WJtL. up 
uwul! l.QGbt uml[wpwpflPp l[pw: UJI} dwuwGwq imuwl[npl[wampJWG 
uwqwpqwl.J.l! uitmp t pwpopwgl[ti, npuibuqp l'imbpJ:! J:!GmbtwGwG qbppG: 
Unw2tiG opbppG imuwJpG opl[w mL.nqntpJntGJ:! uibmp t tJlGp 23,5 dwu, puq 10 
zwpwppG UDm wJG wumpowGwpwp Cil[wqbgl[mu t upGiL. 8-9 dwu: li:JwGpp 18 
zwpwppg uquwb tmuwjpG opl[w mL.nqmpJmGJ:! zwpwpwqwG wl[btwgl[mu t 
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0,5 dwunl[ t. 20 zwpwppCi unUl hwugl[mu 12 dwup: liJil dwuwCiwq l[wnbqCibpp 

umn uqul[mu t ol[wqpmil(!: 

Urumuwq 144 

timbppCi t.. l[wnbl.J.CibppCi wplJ.Ilil hwuwqgqwb qbpp (88 % ~np CiJmpp 
uiwpmCiwqmpjwUp) uCiCiqwpwpmpJWCil! CibpqwJwglJ.Ilil. uiwhwCi2Cibpf! * 

..c:.. ..c:.. =-.l:l =-..c:.. ..e.. <.::I • .l:l 

=- =- - .=r N <.::I 
.l:l .l:l z -g z'.ir ' =.. s ·=- s 

.l:l 'O .l:l 'O . 3 • c:: 

.=r <.::I .=r <.::I z -::r =- 3 
'° 3 =- '° 3 =- .=r <.::I =- ~ -::r =-
3 .=r 3 3 .=r 3 '° 3 3 '° <.::I 3 

5mgwGflzCibpJ:! -::r 3 ~ -::r 3 ~ 3.=r~ 3 3 ~ 
C'l Ill. 3 C'l Ill. 3 -::r 3 3 -::r.=r 3 
3' 3 ~ 3' 3 ~ C'l Ill.~ C'> 3 ~ 

.=r 3 .=r Ill. 
~ 0. ~ 0. 3 3 3 3 3 3 3 0. 

~ 3 ~ 0. 
"'JN "'J N 3 3 N '9 3 N 

I "'JN "'J N - !"l - !"l 
I -r-

<l>DtuwGwqwJpCi tGbpqpw, lTQf4q l l ,5 10,5 10,2 10,0 

<!,mu uipnmbpG, % 22 17 15 12 

lTb13pDupG, % 0,45 0,35 - -

CGqhwGmp zwpwp, %, D~ wqbtJl 8 12 12 12 

li:wl.Qpmu, % 0,9-1 ,3 0,7-1,2 0,6-1 ,2 0,5-1 ,2 

l>nu~Dp, %, n~ uiwqwu 0,6 0,6 0,5 0,45 

'Uwmppmu, % 0,10-0,25 0,10-0,25 0,10-0,25 0,10-0,25 

lfwCiqwG, uq, D~ uiwqwu 50 50 50 50 

5p(iq, Uq, Di UlWqWU 50 50 50 50 

'-lpmwupCiGbp' A, W , D~ uiwqwu 6000 4000 4000 3200 

D3, W , D~ uiwqwu 750 500 500 400 

E, uq, D~ uiwqwu 10 - - -
B2, uq, n~ uiwqwu 4 4 2 2 

B1 2. u!Ja, D) UIWUWU 10 - - -

* Uljqpliw!JPJnLfl ·Entel et al, 1994: 

12.2.1. l.[wnblJ.Cibpp L. wbwCi hwqbpp uiwhtlw~pCi CibpqwJW9tlilil 
f!CiqhwCimp uiwhwfi2fibpf! 

l.[wnbl.J.Gbpp hw2Dfl wobguwG t. wbwGGbpp oqmwqDpbUwCi hwuwp wG
hpwdbzm t uiwhuiwubt 145 u 146 wrtJmuwl.J.Gbpmu GbplJ.wJwgl[wb mbtuCintn

qpwqwG uiwpwubmpbpJ:!: 
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Urumuwl.J. 145 
lrw1.Jlllm2lt wObguwCi L. w~Ci hwqhpp ]uCiwupp f!Cipwgpmu l.J.hpwl.J.puwCi L. 

2pwuwmwl.J.wpwpuwCi Cinpuwfihpf! 

<!.wuw4[!, lihpwuwCip UJ.wmh- lihpwuwCip hp- fvungp. @wmuuhpp 12w-

pp hp4wpmpJlllU[!, 4wpmpJlllU[! hp4w- Ciw4I! I UpUJ.hLw-
2wpwp 

uu 100 pnimCip pmpJm- JP.Ci ]uungp hw2-
hw7t.Jml, u Cin, uu tlml 

I lihpwJpCi mw]umw4 0,25 0,5 6-7 
2-4 3 1,5 1,0 6-7 
4-8 6 3,0 1,5 5-6 
9-15 IO 5,0 2,5 4-5 
16-20 12 6,0 3,0 3-5 

Uawuutn I 0-14 5-7 3,0 2-6 

Urumuwq 146 
lfw1.Jlllm2lt wQbguwCi L. w~Ci hwqhpp ]uCiwupp (!fipwgpmu pnimfifihpp 

mhqwl.J.mJUwCi ]ummpJwfi finpuwfihpf! 

.!.wrnwljwJpCi ll!Wh-
'-lwCiriwltwJpCi lllwht(wc)p tlw0-12 

fltn~mCiCihpp WflillWilflW- hwrnwljfl hwrnwtW hwrn- hwmwtW t(wCiriwLW 
ljwCi tunuip~ lu 2 

uwljhphu~ wljjl lu 2 
uwljhphu~ Cit(wqw-

hwzt(nt(, 1 pn~mCifl hwzt(nt(, 1 pn~ntCifl qmJCi 
q1mtu hwzt(nt(, q1mtu hwzt(nt(, pwpopm-

uu 2 
uu2 9mtCin, uu 

titnhp' t!jlCi~ L. 6 
zwpwpwljw(i 17-20 500 60-70 150 27 
'-lwnhljCihp' 6-18 
zwpwpwljw(i 8-10 1000 25-30 350 35 
tlwnhljCihp' 18 
zwpwpwljwGflg pwpop L. 
wawCiCitp' 

-phpL. ghqhpjl 7 1400 15-25 450 40 
-0-wCin CJhqh11h 5 2000 10-20 550 40 

UCihpwcth2m t m2w11PmpJmG qwp6Ciht CiwL. 4hpwuwCiGhpp L. ]uungCihp)1 
2lllP2I! wqwm mhqhpp wntiwJmpJWU[!, npUJ.huqp pn~mGCihp[! 4wpnqwGwG 
wGwpqht umnhCiwt 4hpfl.G: Cp2wuwaL. 4tpwuwGGhp)1 L. 2pwuwGGhpp oqmw
qnpamli[! hGwpwt[npmpJmG t [!G<ihnmu WUJ.whntlht hhtnL.JWl awGpwphnGt[w-
0-mp JntGCihp[!. 

60 uu 2wnwt[qntl l wt[mn4hpwuwG' 40-50 waw(i hwt[, 
30 uu 2wnwt[qntl I 4wJunt.IP 4hpwuw(i' 25 waw(i hwt[, 
I 2p2wGwaL. wt[mnfuung' 75-100 wawu hwt[: 
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UO-wCi hwqhpp t[wCiqw4wJpCi UJ.Whqw0-12)1 qhlll!2mu 11PWCig LWtl qhpwhI!u-
4htm hwuwp qhpwqwuhLli t t[wCiqw4utpp hnwhwp4 mh11w11Pntli[! : Lwtl t , hph 
t[wCiqw4Cihp[! 0-WCipwphnCiqwo ihCi, P.CiiP. hhmL.wG12ntl pnimCiCihpp unm Cit[w
qmu hCi umphuCihp[!, L. umhqaqmu bu tiwJmCi uphpwmqmpJWU UJ.WJuwCiCihp: 

12.2.2. 4hpwJpCi hwl.J.wp]mmpl.J.Cihp 

Uaw(i L. uuwmm hwt[hpp uphpwmt[mpJwCi pwpapwguw(i L. wnn112mp
JWU pwphtwtluw(i hwuwp npUJ.hu ]upwCipiCihp tiwpnq h(i oqmwqnpbtlhL mwp
php hw4wppnmp4uhp: 

Q(iq npmu, wCihpwctt2m t hhmL.ht, npUJ.huqp 11PWUp u)1wctwuwCiw4 iOq
mwqnpat[h(i wCihwuwmhqhLli qhqwup2ngCihpp hhm (wq. 147): 

Urumuwl.J.147 
.<!,wl.J.wp]mmpl.J.Cihpp Cinpuwfihp[! w~Ci hwqhppfi mpqnq hwuwl.J.gqwa l.J.hpmu 

(88 % illP CiJmpp utmpmCiwl.J.ntpJwUp) [!Uqqpquwfi, uqllJ.q l.J.hp 

<.w4wppnmP.4I! 
PpnJthpwJpCi "4.wnh4 Cihp, up(i~L. UO-WG 

wawGGhp 16 2wpwpw4wu hwt[hp 
litlnUJ.wpgpG 7,5-15 l - -

.'.btwtln.'.pnu.'.}lnLPUJ.llL 1-20 1-20 2-5 
u UJ.PpwupgpG 5-20 5-20 -
"4.fl.pqfl.Gwupgfl.G 5-20 5-20 20 
5pG4-pwgpmpwg)1Ci 5-20 2 5-20 15-100 

JJ U]zw1u ppn11bp[ibpft hwrfwp: 
2
J C/1wap/1 wnwp/1[] 4 2wpwpnuf, 5-50 rfqlljq ljbp: 

Pmt.1.nq pnimCiCihp[! pwctwCit[mu hG qwuhpp. ppnJthpGhp' 700-1400 q uuh
IlPPP qwGqt.l.wO-nt[ (GhpwnJWL UJ.wpwGng[! L. Ghppfl.G opqwGGhp[!), nmhp' wt.l.h
LP gwb"p qwGqt[wO-nt[, pmwhwt[hp' wt[hLli pwpap qwGqt[want[: Uwmqw2)1 
pmuwG GUJ.wmwtiG t 4wp6 ctwutihmmu, 4hpp Gt[wqwqmJG 0-w]uumuGhpntl w
UJ.Whntlht Ciwfuwmhut[wa qwCiqt[wO-[!: Cum pn~mCip qhGhmp4w4wCi Cihpmctp 
UUJ.WCiqwJfl.Ci qwGqt[wapG ( 1100 q) hwuGmu h(i 35-37 opt[w [!Upwgpmu: 
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12.3. l. f!pnJ1hpfihpp uuhajlpp ppupwqwfi qwqul! 

fchlzmCiCibpp 1.humqwzp, pCizUJ.bu Ciwh pntnp pmt.j_nq 4hCiqwCipCihpp umn, 
uwpuCip ppupw4w11 4wqul! wpwq .Pntmtmu t: J2wCip np pnzmCiCibpp pmmuCi 
ppw4wCiwgt.j_mu t wtl_blli tl_wq ~pqpntnqpw4wfi hwuw4mu, qpwCig umn UlJil 

qnp<)l!fipwg(! .pnpp-pCiz mwpphpqmu t UJmu 4hCiqwCipCibppg: PpnJthpCibpp 
uubajipmu wpwq Ciqwqmu t 2PP h wtlhtwCimu' l'.iwpuiP uiwpmCiw4mpJmCi[!, 

uw4wJCi p mwppbpmpJmfi UJmu 4hCiqwCipCihpp' wl'.imu t UJ.PnmhpCip qmmw-
4mill! (wq. 148, 149): 

Urumuwq 148 
l.Ip1npftq-ppnJ[lipulipft lfuliIJ/lpft pftllftwqwti qwqlflJ wlflfwti !Jlipwgpnzlf, % 

libCiqwCip 
tfihpqpw, 

<!,wuw!J.l! qwCiq- .2mp <llpnl.IlhpCi tiwpui lJntupp 
tJ.wi't{!, q 

4.2/q 

l opw4wCi 38 74,5 16,0 5,3 4,2 6,1 
2 2wpwpw4wCi 300 69,1 17,0 10,4 3,5 8,1 
5 zwpwpw4wCi 1315 67,2 19, l 10,2 3,5 8,3 
6 zwpwpw4wCi 1660 63,7 20,4 11,9 4,0 9,1 

tq h wpm ppnJ1hpCibpp wl'.iuwCi UJ.PngbuCibpp mpwpbpntpJntfi{! !J.wpl'.iwmh 

pliluwCi {!CipwgJ?mu (upCizh 6 2wpwpw4wfi hwuw41!) wCiCizwCi t : tqtpCi wtlhlli 
ppz 4hp bCi crwtuumu h ntCibCi hwubuwmwpwp gwi'tp up2pfi opw4wfi pwzw6, 

pwCi wpmCihp{!, uw4wJCi 4hpp uCiCiqwpwp CiJntpbpp uwpubllintpJntCi[! qpwCig 
unm qpbpb CimJCiCi t: litlhiP bpl{wpwmh pmuwCi qh\llI!ntU uuiwmw4whwpuwp 
t uwmqwzCi wnwCiaCiwgCibt {!um ubnp h tqbppCi 4tpw4pt1 uCiCiqwCiJmpbpp 

gwi'tp UJ.WpmCiw!J.ntpJwUp 4hpwtuwnCimpqnq: liJquiPup tuwnCimpqntl wptn
pp4CibppCi 4tpwl{ph1m qh\llI!ntU wnw2wfimu t wl'.iuwCi pCimbCiuptlntpJwG Citlw
qmu: 

Urumuwq 149 
l.Ip[npftq-ppnJ[liptilipft pw2wlfft pftllftwqwti qwqlllJ wwpplip 

qlilh]wtift qwuqlfwuft IJOUJPnuf, % 

libCiqwCip 
.2mp <llpnmbpEi tiwpUJ. 

tCibpqpw, 
qwCiqtlwi't{!, q 452/q 

40-300 68,3 17,2 11,6 8,2 
600-1300 67,6 20,3 11, 7 9,1 
1300-1600 50,l 25,5 18,6 12,1 
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12.3.2. f!pDJlOPWJpfi timbpp UJ_WhWfi21! ufiuqWfijntpbpp uqWUlUWUp 

libCiuwuiwhuiwCiuwCi hwuwp wCihpwctbzm tCihpqpwJp uiwhwCi2I! ppnJ
thpubpp unm qwtuqw<) t tlintuwCiw4wJpCi 4hfiqwfip qwCiqqw<)pg (tiQ

0
,7

5
) , WJCi 

uiwJuwCinq, np pnzCiwCingmu 2tp1huump6wCi(! Ciuiwumwqnp t , WJUpCipCi' 

uwpuCip unpUWL 2tpuwump6wCi[! uiwhuiwCibtm hwuwp wwgmgpz tCibpqpw zp 
<)wtuuqmu: libCiuwuiwhuiwCiuwCi tCihpqpwJp <)wtuul! 4wpb1P t [!CiqmCiht 

418 452 l qq tiQ0
•
75 hwztlntl: lil'.iuwCi hwuwp tCibpqpwJp uiwhwCisil! 4wtuqw<) t 

Up2p£i opwqw(i J;2UI21lll'.ip Ub<)ntpjntCipg: liJUl.llbU, pwzwl'.ip l q l'.iwpuiP hwuwp 
wCihpwctbzm t 42 !J.52, pu4 l q UJ.PnmbpCip hwuwp' 55 452: J2wCip np pmuwCi (!Ci

pwgpmu pwzw6p pwqwqpmpJmCimu wmnpl'.iwCiwpwp wtlhtwCimu t 6wpuiP 

uiwpmCiw4mpJmCi(!, wuiw pwzwl'.ip hwuwp tCihpqpwJp uiwhwCi21! 12 452 <l>t -
pg (l opw4wCi 6mhp) wl'.imu th hwuCimu 20 452 <l>t-p (5-6 zwpwpw4wG): 

libCiuwUJ_whuiwCiuwCi hwuwp wCihpwctbzm UJ.PnmbpCip pwCiwqmpJmCi[! 

wCiup2w4wCinpbCi 4wtuqw<) t ppnJthpCibpp 4tCiqwCip qwCiqqw<)pg: PpnJLbpCib
pp unm uwpmp UJ.PllUlbpCip l opqw uiwhwCi2l! l 4q 4hCiqwCip qwCiqqw<)p hwz

tlntl 4wqumu t 1,6 q: Ul'.iUwCi hwuwp UJ.PllUlhpCip uiwhwCi2l! 4wtut.lwi't t up2pCi 
opw4wCi pwzwl'.ip ubcrntpjmCijl.g (npjl. 17-25 % 4wqumu t UulPLilW4lll91!), (!UI} 
npmu, (!Ciqhwump pwzwl'.ipCi wtlhtwgqmu t 4 % ' 4.JwCipp wnw2pCi 3 zwpwpmu 
ipbmmpCibpp w6J:!. hwuwp, hu 7 % ' hw2npq 4-7 zwpwptlw hwuwp: 

f"l mwppbpmpJmCi uup' iptmmpCihpp 80 % 4wquqwcr t UJ.Pnmhpfijl.g, mu
mjl. qpwCig ohwqnpuwCi hwuwp wCihpwctbzm t 4hpwpwctCipCi wtlhtwgCiht uuiP

mw4mgp wwgmgjl.z pwCiw!J.mpJmCi: <ilpnl.IlhpCiJ:!. oqmwqnpauwCi up2J:!.Ci uw

qwpqw4p l}h\llI!lll.U (60 %) uuiPmw4mgp (!CiqhwCimp uiwhwCi2l! 4wpb1P t wp

mwhwJmht hblilhJWL hwqwuwpmunq. 
<llpnmbjl.Cip uiwhwCi2l! (q/op) = [liQ (q) · 0,16 + opw!J.wCi pwzw6 (q) ·17 ... 

25 + opw4wCi pwzw6 (q) · 0,04 .. . 0,07 . 82] : 60: 
Pwgp 4hpwpwctCimu uuiPmw!J.mgp uiwpmCiw4mpJntfipg, wCihpwctbzm t 

hwz4Ji wnCiht Ciwh qpw wupCiwpptltuJpCi 4wqurr: liJuuitu, ipbmmpp ahwqnp
uwCi hwuwp wCihpwctbzm t <)crmup uiwpmCiw!J.nq ubppnCijl.Ci wupCiwpp4Ji uh<) 

pwCitu4ntpjmCi: Dtumjl., pw41wqqp uzw4wpmjubpp hwmti4l! npUJ_bU uuiPmw-
4mgwjpCi pwqwqpjl.z oqmwqnp<)blliu ppnJ1bpCibpp 4tpwpwctpCiCibpCi wCihpw

ctbzm t hwqwuwpwtunht acrmup uiwpmCiwqnq wCi.PntuwppCih!lt wupCiwppm
Cibpntl: ~tp2pCiCibppu uiw4wu(! 4wu 4hpmu UJ.PnmbpCip gwi'tp uiwpmCiw4mp
JlllU(! hwCiqbgCimu t ppnJ1hpCihpp uumu 6wpu1P wtlh1wguwCi(!: Dtump, UJ.Pn
mbpCintl h wCitlintuwppCibiP wupCiwppmCihpntl wuiwhntlhtm qh\llI!ntU uihmp t 

!J.nquCinpn2tlh1 tCibpqpwJp l!CiqhwCimp uiwhwCi2ntl: QCiq npmu, JmpwpwCiLJmp 
l 00 4.2 <I>t-p hwztlntl uitmp t mp4Ji 1,85 q hmu UJ.Pnmbpfi (wq. 150): 



Ppnj~hpb bhpp qhmp t qupntGw4b 1 4q > 12 US  (62qpmawb pum 
wqnmb), bu4 QJwGpb mnwpbG 3 udbuGhpbG' n> qw4mu, pwG 13 US: 

Uh@w4wG 4hpmlu~unGntpqGbp qwmpwumhlnt qiiypntd @nbmGw4w- 
jbG tGbpqbwjb qwpntfim4ntpjntQ 4wpnq t qhpwqm(igh~ 12 U9h4q dbujG 
wjG qtypntd, hph oqmmqnpbantd h6 tfihpqb~jnl[ hwpn~um gnphG, mmph4uG 
L hqbymwgnphG, bGlqhu GuL U u g n t g b ~  mpantd hG pntum4mG 4md 4hGqw- 
Gm4wG 6wpqhp: 

6 w p U  pGqqp4ntdp 4hpwpudGntd Gawqtg Gntd t GwL 4lipwbmnGntp@ 
+n2nmaubntpjnttip: Ualifi ~ w a  t ,  hph 4hpp mpantd t hmmb4b & h a ,  pmGb np 
wjG qqmfinphG pwpt~wantd t ntmhDntpjntGp: PmdmG mnmpbli 3 ~wpwpntd 
hwmbl$ mpwdwqbbp qhmp t fiGb 2 dd-bg, bu4 4-pq ~ m p u p b g  u4uwb' 
3 dd-bg n> u14tD: 

PpnjltpGhpb hwdwp Lu uh@w4wG 4hpw~mnGntpqGhpp 4mphfi t qwm-  
pmumh~ wjGqtiu, bG>qhu wbmG hwahpb hwdwp' h w ~ @  wnGh~na hmdmQg- 
awb 4hpb pwqwqpb>Ghpb L uGGquGjntphpb G4wmdwdp fihp4mjuganq q w -  
hwGpGhpp (wq. 15 1,152): 

Uiuzl$ L nmphpb qntjGp Qwphb t pwph~wah( 4bpb dhp bnmwuntp L 
q t a G  tiqbqmmgnphGb hmmb4Ghp pGqqp4hlna: UpqntGpntd duh&gp umw- 
Gntd t qhqGwantB hpmGq, bG>G waiifi qiipwqwuhD t u q m n n a  hmdwp: 

4hpb oqmuqnpbdwG >map  4wluamb t qpmGntd tGhpqbwjb qmpnttiw- 
tptpjnttibg L pn>ntGb 4hGqwGb qwGq14wbbg: Ujuqhu, 4hpm~wnGntpytd  t -  
Ghpqbwjb qwpntGwQntpjntGG lul[h~wgGh~nt mpqntGpntd Gawqntd t ntmanq 
4hpb pwGw4ntpjntGp: FnpbGwQwGntd oqmwqnpbntd hG tGbpqbwjb mwpphp 

qwpntGuQntpjwdp QhpwbwnGntpqGhp: bhpu~wnGntpqGhp muLnt qtypntd 
>m@wquGg QwpLnp t ,  n p q h u a  uGGqwGjntphpb pwGwQn~pjn~Gp hwdwqu-  
mmubmGbg@ tGhpqbwjb pwGwQbG' pn>ntGGhpb Gqwumwanp wti wquhn-  
a t ~ n t  GqwmwQna: 

h>GwGngntd ~ntuujbG opam mLnqntpjntGp qqwfinphG mqy td  t h b u -  
awb 4hpb pwGwQntpjwG a w :  bjwGpb mnmpbG ophpbG ~ntuw~npntpjntGp 
yhmp t fiGb 2ntppopjm L Qmqdb 50 ~ n t p u ,  bG* 2Gnphba timhpp hh~mntpjwdp 
bG qmGntd bhpp L pntpp: <hmwqwjntd ~ntuwjbfi opam mknqntpjntfip @npp- 
bG> 4wptiwgantd t (opam dhp dbG>L 20-23 dud): npqhu  wj~GmpwGpuj~G 
mwpphpw4 l$pwnl[ntd t pGqhmmanq ~ n t u w ~ n p ~ w b n t p j u G  hudwQwpqp: Lnt- 
umanpamhtpjw6 L dpntpjwG hwpnpquQwGntpjntGp 4wphD t bpuQuliugfih~ 
mwpphp & h a .  8 gb4( 1 d u d  ~ntuml[np~mhtpjwdpF hp4m d u d  dpntpjudp 
4md 3 d u d  ~ntuuanpawhtpjntG, 3 d u d  dpntpjntfi: Ln tuu~np~mbn~p jwG wju- 
@ub hwdmQmpqtpp, mamGquljmGGhpb hwdhdmmntpjmdp, mwfiu hG hw- 
duGdwG 4wd GntjGbuQ watf i  ~ w a  wpqntGpBhp. Gauqntd t pn>ntGGhpb LUG- 
4ntdp L nmphpb aGwuawbntpjntGp: Pwgwnwqhu pGuQuG Lntjuna ~ntuuan-  
pntdp, hwm4mqhu w2GuGp L ddnwGp, pbl 4hp oqmwqnpbh~nt hhmLuGpna 
hwGqhgGntd t pmdwG mpqn~Gw~hmn~pjwG G~mqhgdwGp: PmduG pGpwg- 
gntd ~ntumanpambmpjnt~p GauqhgGntd hG dbG>L 10-20 ~ n t p u ,  n p q h u a  pnt- 
lmGm pn>ntBGhpb wqpbubl[ntpjntGp L qwqwGwjbG pGmq@ rpuhpntdp: 

anppb4 6mhpp hmtimb qcf~wpn~pjwdp hG uqwnntd pntpp: ntumb, 
1 opw4uG timhpb hwdwp, hmmQwqhu hp4wpwmL mhqw@nbntdbg hhmn 
4wd o@ pwpdp phpdmumbtimGb qtypntd, uGhpudh2m t ~ u g n t g b l  
mhqwqph~ ppna ~ g a w b  hwpp ppudmGGhp: 

6mhpbG dpnwqhu n p w b w ~  b d h ~ n t  pntp dmmm4wpwphlp opwQwG 
pmpdp pw2ui6 umwGw~nt uGhpmdh2m qmjdwti t :  CGq npntd, G u b u q w m -  
l[ntpjntGp qhmp t m w ~  dbpwfihw~ ppmQntmwQb> mwpwjna hudulpl[wb 
ppwdwmwQmpmpdm hmdwQwpqbG, npmhq pnLpp @npp-bG> mupuGntd t ,  L 
npb dbp hGupmanp t 1g6i-i~ QmGbwpqhDl 4md phpmqLmbQ hw~h~ntdGhp 
(@mwdbGGhp, qumpmumntQGhp, qliqwdbpngGhp L uj~G):  Spb opwQwG q w -  
hmGpp 4wb4wb t pn>ntGb qmliqambbg, oqmwqnpbwb Qhpb puGwQbg L 
pn>GwGngb pbpdwumb6wGbg (wq. 153): 
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Urumuwl.J. 151 
f!pnJlhpfihppfi mpqnq Uiwnwgtinfi hwuwl.J.gqwb' 1.J.bpp (88 % 2np fiJmpp 
UJ.Wpntfiwl.J.mpJWUp) ufifiqwpwpntpJWfiI! fibpqwjwgqnq UJ.Whwfi2fihpf! 

lvwnumpq I, lvwnumpq II, 

5mgwuflz utp[! 
0-3 zwpwpw4wu 4-6 zwpw13w4wa 

ppnJLhpuhpfl PPilJLhpuhpfl 
hwuwn hwuwn 

<l>t, lfQ, nz 111w4wu 12,0 11,6 
<!,mu UJ.Pmnl:Jp(i, %, nz UJ.W4WU 22,0 20,0 
lfhppn(ip(i, %, Ilz UJ.W4WU 0,50 0,49 
lfh13pn(ip(i + gputnp(i, %, nz uiw4wu 0,90 0,87 
lpqp(i, %, Ilz UJ.W4WU 1,20 1,09 
Cwpwp, %, nz wl[hL 12,0 12,0 
liw1.9flmu, q 9-12 7-12 
.1:mu.'pnp, q 7,5 6,0 
1..w m pflnni, q 1,4-2,5 1,2-2,5 
lfw(iqwu, uq 50 50 
5f1u4,uq 50 50 
q_pmwup(i(il:Jp' A, UV, nz UjUll.J.UlU 8000 8000 

0 3 ,UV, nz 111w4wu 1000 1000 
E, uq, nz UJ.W4wu 15 15 
B2, uq, nz UJ.W4wu 2 2 
B12 'uqq, Ilz UJW4wu 10 10 

lvn1JIG, uq 1500 1500 

Urumuwq 152 
f!pnJlbpfibppfi mpqnq ubl}lwqwfi wpmwqpntpjwfi Uiwnwgtinfi 

hwuwqgqwb' l.J.bpp unmwqnp l.J.wqUf! L. ufifiqwpwpntpJntfil! 

hwuw4gl[wb 4tp 0-3 hwuw4gl[wb 4hp 

Pwf[W'lflflz Ci hp[! zwpwpw4wa 4-6 zwpwpw4wli 
nnnntnh hwuwn nnnnhnh hwuwn 
1 2 3 4 5 6 

-RwuwlmtJ}JmCin, % qwli< LtlwaJI ul wmuwun 
I 2 3 4 5 6 7 

5nphu 36,5 - - 32,0 - -
bqpUjmwgnpl:J(i - 30,0 - - 20,0 30,0 
q_wpuw4 - 10,0 - - - 10,0 
Bnphuwznpw - - 20,0 20,0 - -
Q.wpfl - 15,0 31,0 - 27,0 23,0 
Swpt4wa 10,0 - - 10,0 - -
lvnmwump (20 % <!.Ill) 5,0 5,0 - - - 5,0 
lihpfl pw41w 13,0 15,0 - 15,0 13,0 -
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Urymuwlj 152-ft 2wpndiwljntpJDLUf!. 

fiLnn - - 10,0 - 15,0 -

<!.Lwbm4fl pmuUJ 15,0 - - 11,0 15,0 -
UnJWJP J2nLUUJ - - 28,0 - - 24,0 
lfunulmwJl1li w11mn (55 - 60% <!.Ill) 12,0 - - 8,0 4,0 -

1 2 3 4 5 6 7 
~4wli wump (60 - 65 % <!.Ill) - 19,0 - - - -
lihu11wliw4wli, pmuw4wu 6,0 4,0 6,0 2,0 3,0 4,0 
O:wpUJhp 
q_pmwupuwhwupwJflli 2,5 2,0 5,0 2,0 3,0 4,0 
hwtlt1muutp 
(22 % Ca, 7 % P) 

1 ~q - Ji UUUJlUl]lUlflillJ)JillU[l 
<l>t, lfQ 12,2 12,4 11 ,5 11,8 11 ,6 11,9 
<!.mu UJ.Pnmhflu, q 217 222 205 195 190 195 
lfh13pnliflli+gflumflu, q 7,0 7,6 6,6 6,6 6,2 6,5 
liw1.9pmu, q 14,9 13,9 12,2 10,4 10,4 11 ,6 
l>nul>nn, u 9,1 8,6 6,8 7,6 7,4 7,4 

Urumuwq 153 

f!pnJ1tpfitpp. 1.J.nqup.g 2PP. uUJ.wnntul! 

4hfiqwup Qpp 
4huqwup Qpp UUJ.UlillllUf!, qwliqqwap wpmwqwumtUf!, 

qwliqqw<J{!, q 1f qtJupfi Ciqwmuwup 2PP q/ qtfupg 
UUJUJrintUJl, % OJlW!iUJCi 

450 0,09 20,0 108 
900 0,14 15,6 162 
1350 0,17 12,6 207 
1750 0,21 12,0 238 
2200 0,24 10,9 270 
2650 0,26 9,8 297 

12.3.5. lrnl.J.gpqpnqCibp 

fcJn~m(ifihpp Uwmqwzp hwmwqwjpCi UJ.Whqwapp qhU}PntU qnqgpqpnqlib
PI! upbpwmqmpJwli qqwllt fiqwquwa, pu4 wnwfi&pa qhUJ.Phpmu' pnlmfifihpp 
wfiquwfi UJ.Wm6wn bfi qwnfimu: liJu htitlwCiqntpJmfin hwpmgqmu t Eimeria 
ubnp upwp2P.2fihpp qnqupg, npnCip uwqwpmamu ta pnl mfifihpp pwpwq wqp
pwjpU pwdumu L ltmJp wqppmu: '1-pwfip wtumwhwpmu bu wqpplihpp 1np6w
pwqwlipf!, pfim hw6wtu hwfiqhgfimu t wpJmfiwhnumpJwli L qpquwqp qw
pwqqwampJwli: ..:!.Ptlwliq pnlmfifihpp unm pwp6pwfimu t 2PP UJ.whwfi21! L w
nw2wumu t 1ma: Uqqpmu hhqmq wpmwpnpwCipf! Uifimu t umq zwqwfiwqw-
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qmJa, WUJ.W' wpCiwqntjCi: limjp wajlpmu qnl.J.gfuymq\! (hwpmgtim' Eimeria 
tenella) Uta Uwuwup wnwt.J.tt owCip t {!Ci13wCimu , 12wa pwpwl.J. wrijlpwj]lCi 
pwcHimu (hwpmgfl.iCitp{!' E. necarix, E averculina, E. maxima, E. brunetti): 

linl.J.gfuymqp wnw2wguwa{! CiUJ.wuumq qnponCiCitp l:iCi 13nzawCingp ollfl 
pwpop funawtJ.mpJntfi{! lt 13wg gwupwpl}: fltump, ppnJttpCitpp pmuwa lt t.J.w
nt4Gtpti w6tguwCi :ptpuwatpmu 4tppCi UJ.wpmwqpp 4wpqnt.J. wtJ.l:itwgCimu tCi 
lJ.n4gf1qpwumwtnf14 CiJntflbp (w11. 154): liJ'l aJmflhPI! wpqbtwl.J.mu ta wautn 
pwquwguwa l}mttntU qmCitJ.rui. uwlj_wpmjbCibpti qwpqwgntU(! lj_wu UzUzWgCimu 
'lPwap: liJq UJ.Wtnpwummlj_Cibp(!, npUJ.bu 4wana, qwqwptgCimu ta fuwnatl lj_t
pµCi ppnJttpatpp Unpp)1g 3-5 op wnw2 4wu utiGzlt tJ.wnb4Cibpp ot.J.w'lPUWCi 
ul.J.fl.qpI!: Oqmwqnpotlnq 4n4gpqtiwumwmf14CihpI! wahpwdbzm t 4wGnCiwt.J.np. 
tfl.nfubt. pwCip np 'lPwCig Cilj_wmuwup uwl.J.wpmJOCibp{! hwubuwtnwpwp wpwq 
tfi obnp ptpmu 4WJntantpjntCi: b13b 4nlj_gpqpnql} p hWJUl t qwl.f1u wowCiCitpr 
Unw, WUJ.W UJ.WU1pwumm4Citpa wt.J.ttwgCimU ta fuUl:itnt 2Pfl ub2, uwlJWjU hw
tJ.bpp pmduwCi Tiapwgpmu umwgtJ.wo ot.J.bp(! uwpq4wCig uCiaqp hwuwp UJ.timw
Cip ztu: 

UJumuwq 154 
OqmwqnpWwfi hwuwp pmJtwtnpqnq qn4g]lajlwumwmpqfitp{! L. IlPWfig 

2.W$Wpwfiwqfibp[!, Uqlltq 4bppfi 
(88 % 2.llP fiJmpp UJ.wpmfiwqmpJwUp) 

f<'h1zmGCitpp fumupl! UUJ.WU-
"lwtnpwumm4I! hwtltp - t.J.w- hCiqlj_w- uwCi dwu-

ppnJ1bpfitp nt4atp hwt.J.bp l.J.bw(!, op 

UIIUJ.Pnqpmu 62,5-125 62,5-125 62,5-125 3 
'1-fl.CiptnntiIJ:tq (DOT) 62,5-125 62,5-125 62,5-125 3 
q_wtn:PmqpCinCi 2-3 2-3 2-3 5 
uwmppmup twqntwgtiq 75-125 75-125 90-125 5 
uwmppmup. unutCiqpCi 100-125 100-120 90-100 3 
uwpwajiCi 60-70 - - 5 
uwU1ppmuf1 
uwJ]lCinufl.gfl.Ci 50-70 - - 5 

tinl.Jgfl.qpwumwwfl.1.J.Citp oqmwqnpobl.f1u wCihpwdtzm t pwgwntt 'lPWCip 
wGhwuwmt11tl.f1 wCiwuCiwpmdw4wG ufl.2ngCitpp. 1.J.wu 4tpwJfl.G hwtJ.t1muCitpp 
htw uf1wdwuwCiw4Jw Citpwpl.Jmul!: ~wl.J.wnwl.J qtUJ.12mU lj_wpnq tCi p. hwJUl 
qwt wCigwGl.Jwl.f1 hbmLwCipGbp' mnpufll.J.nq, fl.ul.J 'lPW hf1uwG tlp.w ' uptpww
t.J.mpJwG Citlwqmu 1.J.wu pnzmCiCihpfl. wGl.Jmu (wq. 155): 
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UJumuwlj_ 155 
lin4g]lajlwumwmp4fitpp wfihwuwmtqtl.f1ntpJmfi{! mwppbp 

pmctwup2ngfitpp L. hwqttmuCitpp htm 

lmlJ.gpqtiwumwtnplJ.Cibp[! 
"lwmpwutnntlJ.[!, npp htm 

wuhwuwmbqbl.P t 
Lwqn1U1gpq .R1npU1u:}>tG:tilJ.nt (ppnJ1tput pp 
uwmppmup unatuqpu unm) 

.RtnpU1u:pbGJllJ.n1 
tppflpnupgfl.Ci 
Um1:PwajJ.utumpu:tiCi 
Unq:PwlJ.tJ.p.Cinpuwl.PCi 

uwpwqpu (unumtpwu) IO-J1wumL11Ci 
uwmppmuJl uwwCinupgpCi (uwlj_opu) 10-Jlwuml.PCi 
Pmdwu}l2nguhp lj_wu rwwug 10-p.wumwu 
qmqwlj_gmuuhp' SnpuplJ. bu ' 
'1-pCifl.mntllP.q (DOT)+ 121npwu:pbCif1lJ.n1 pntnp pnzmGCihpp hwuwp 
'1-pCiptnn1upq (DOT)+ CiJltnpn:pmpwGCibp pn1np flilzntCiGtpp hwuwp 
uptnpn:PmpwGCihp + um1:PwGP.twupqCibp pn1np pnzmaCitpp hwuwp 
Um1:Pwup1wupqCibp + UJ.11G6p um1:Pwm pntnp flllzmGGtpti hwuwp 

12.3.6. ~pnJttpfitpp UJ.Whqwb°p(! 

PpnJttpCitpp. UJ.W_htlwbpJ:!, 4tpfl. pWIJ.W'lPillPJWCi lt uGGqwpwpmpjwCi htw 
UflwupCi, twlj_wfi wqqtgntpjntCi t pill'J.CiillU pU1UWCi WpfljntCiwt.J.tumtpJWfi tlp.w: 
UjuUJ.tu, w6tguwCi t.J.tp2mu hwmwqfl 1 u2 uwqtptup hwztJ.nt.J. pnzntCifitpfl. 
fuU1ntl3JntCiI! iUJ.tmp t qtpwqwfigp 20-24 qtntfuI! qwu 30-35 4q 4tGqwfifl. 
qwfiqtJ.wOJ:!: CqpwJwtlnp qtpwpwzfupz uwppwtlnpmuutpmu JmpwpwfiiJmp 
13n2map. hwuwp Ciwfuwmtut.J.wo t 4tpwuwCifl. 3 uu lt 2pwuwCif1 · 1,5 uu tpl.Jw
pmpJmfi: Cp2wfiw6u lj_tpwuwfifitpn (40 uu mpwuwqontl) lt zp2wGw6lt fuling
Citp(! (37 UU U1pWUWQOiltl) 1.J.wpnIJ. t(i UUJ.WUWpl.J.tt Ufl.Cizlt 100 J}llzntCi: 52pUJUW
Gflg ufl.Cizlt lj_tpwuwCi TifilJ.wo mwpwom13JntCiI! zUJ.tmp t qbpwqwfigfl. 2 ubmpJ:!: 

lJP.Gzlt LPfl.4. tf1tmpwowo4fl 61.twt.J.npt.J.l:im 6mbpJ:! pn2CiwGngmu CiUJ.wumw
l[np 2tpuwump6wfifl. UJ.WhUJ.wCiuwCi 1.Jwpflp tCi qqmu: U]l.wJfi WJfl qbUJ.12mli 1.Jw
ptl.f1 t WUJ.Whnt.J.t1 uwmqwzfl. Cinpuwt w6: 5wop 2tpuwumfl.6wCifl. qtUJ.12mU w
t.J.b1wfimu t 2tpumpJwCi wnw2wguwCi hwuwp 4tpfl. owfuuTI, pul.J zwtf:IwqwCig 
pwpop 2tpuwump6wGp qtUJ.12mli 6mtpp . unm Cil.J.wwtJ.mu t wfunpdwl.J.ti 
4U1pntl.J wCil.J.mu: bpl.Jm qbUJ.12ntU tt CitJ.wqmu t qtpp owfuu[! lt up2pG opwl.Jwfi 
pwzw6n: fch12CiwCingp mwpwguwCi qtUJ.12mU 13nzmGCitpl1 uwmqwzp hwuwp 
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wfihpwcttzm t UJ.WhUJ.wfiht hhuihJWl 2tpuwumj16wUwJpU nhctpu{!' 1-jlU op[!' 
34°C, 2-pq O{l[!' 33, 3-rri op[!' 32, 4-7-pq optrpU' 31 , 8-15-pq optrpU' 30°C: 
UJuUJ.hu, wumjlowUwpwp UtJ.wqhgUhtntl 2bpuwumpt'.iwU!!' pmuwU 6-pq zw
pwptJ.w tJ.br2P.U WJfi hwugUmu t(i 22°c: bpb qppwmjmu t 2bpuw!'iwnwqwJ
pj1~. WUJ.W 1-jlfi OP!! 2bpuwumjlowU[! 6wnwqwJpJ:iw zr2wJ.iwJi;imu hwugtJ.mu t 
35°C, wnw2pU zwpwpmu' upfi~h 32, tpqpnprµnu' upU~h 29, bprnpq zwpw
pmu' dpfi~h 26 °c: 

13 ltlipfl npwllfl 
q.bwhwtpnLllD 

13.1. 4briti 1..4wh1..4wunurn m i.tt~wgnulo 

13.2. 4briti nriwt.iti opq.wuwLbutmti4 q.uwhwmmuo 

13.3. 4briti nriwt.iti t.irit.iuwt.iti ummq.uwu oGri.hwGmri 

gmgmuGbfl 
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13.1. "4bp~ llf Whllf w(jnuJ(j nL lfl1wgnul[! 

li:tpp. npwl.J.I! npnzqmu t I\IlWfimu ufifiqwfiJm13hpp h 1.J.hfiuwpwfiwl.J.wfi 

wqUlPtl fiJm13hpp. UJ.Wpmuwqm13Jwilp: '1-w UJ.WJUWfiwtJ.npqwa t 13mfiwqnp 
fiJmJ3hpp wnqwJmJ3Jwup lJ.wu pwgwltwJlllJ3JwUp, pfizUJ.hu fiwh l.J.hpp hp.qp.h
fipl.J. hwml.J.mrJmfifihpntl, npnfi12 t:Pnt:Pntutlmu hfi UJ.Ulhl.l.lwfiuwfi [!fi13wg12mu: 

lihpp UJ.Whl.l.lwfiuwfi hwuwp 4wphnpwqmJfi fiwtuwlllwmpwuUlwl.J.wfi 
qnpanqm13Jmfifihppg t 2np1.~gmil[!, pfim lllwzmuiwfimu t WJfi .'.phpuhfimwJpfi L 
uwfiptwJpfi tlizwgmup.g: l~hpp. funfiwqm13Jwfi' upfii_h 01.l.lUlPUWL uhom13Jwfi 
P.2tgmul! litJ.wqhglimu 1.J.wu qnpoliwltwfimu wupnq2ntltifi pwgwnmu t t:Pzwg
uwfi hwqwfiwlj_wfint)3Jlllfip: 02 6pzm UJ.WhUJ.WfiUUJU flhUJ.12lllU lj_wpnq t lj_hpp 
uh2 tunfiwtlmJ3JlllU fihpaatlht OflP9 (tunfiwqwoma l.J.hpp flhUJ.12ntU), hwmwl.J.p h 
UJ.wmhpp uwl.J.hphufitpp.g: 

litpp. .'.phpuhfitnwjpfi h uwliptwJP.fi t:P2wgm11fi wpwqwgfimu hfi fiwh 
hhtnhJwt qnpanfifihp[!. 

• 2P2WUJ.WtnP. up2w1[wjpp pwpop 2tpuwutnp6wfi[!, 
• htwl.J.hUlwJpfi hmupp' pwl.J.Ulhppwfihpntl pwpop 4wpwl.J.tlw0n113Jntfi[!, 
• uwfiptfihpp lthfiuwqnp0n1GhntpJwfi hwuwp uCHll}wJpfi up2wtlwJpp 

wnl.J.wJlllJ3Jntfi[! (opP.fiwlj_' uw13 l.J.wu ul.l.J.PUlwltmgntl hwpmum l.J.hp), 
• uhpuhpp h hwtnplj_p Uwfipwguwfi lj_wu I\IlWUQ 2hpUU1Jpfi uzwquwfi 

11hllll2mu pmuwltwfi P22P lj_wnmgtJ.wa12p J1WJl2WJntU[!, UJ.WZtnUJ.wfipi. 
13wqwfipp tJ.fiwumU[!, 

• i_WtPP.9 wtlhtl1 uwfipwgmul! l.J.wu fuUlwgmil[!, oflti. pmJt2P2WUJ.UlntJtOI! 
l.J.wu pwgwltwJmpJntfif}, 

• lthpp qwpwl.J.qwam13Jntfi[! up2wmfihpntJ., 
• hpltwpmmh uiwhUJ.wfimug: 
lihpp t:P2wguwG mwpphppi_ hwmlj_wfipzfihp[! h lthfiqwfim opqwfipqup 

tJ.pw I1f1wfig wql}hgmpJmfi[! fihpl.J.wJwgtlwo hfi WilJmuwl.J. 156-mu: 
<!,wgwhwmpl.J.wJpfi l.J.bpp tPi_tugmu[! l.J.wfifuhtm hwuwp funphntpl} t 

mpqmu 10wpnqm13Jmfifihp[!, mpwfiuUJ.npmwJpfi t1ti2ngfihp[! h uw12pnq uwp12w
tlnpmufihp[! l.J.hpp ufiwgnpqfihppg uw12phtntg hhmn hfi13wpl.J.ht up2wmwqhpo
uwfi: "UUJ.wmwl.J.whwuwp t ltppwnht whpnqntwJpfi wqmnuwmfihp, mw12 2PP 
1.J.wu qntnpzm hUJUtuUJ.wmwutuwfi 6Gzuwfi uwp12wtlnpmufihp: 

<!_wgwhwtnpltp uzwltntU[! upfii_h UJ.Whl.l.J.WUntU[! tiwu I1f1wfipg hhmn l.J.wph
LP t l.J.wmwpht hwuwUJ.wmmufuwfi UJ.WtOpwumml.J.fihpnq' l.J.ppwnhtntl upulj_)li_
Ghp h qwqwJpG ump12wtlnpmufihp: lflwhUJ.wfiuwG 02 OUJ.m)luwt UJ.UlJUwfifibpP. 
11hUJ.12mU tiwu wfiup2mUJ.hu 11wzmmu hwmpltfihp[! tiwpnq hG b-tht: ntwa hwmP.-
1.J.mu, npuitu l.J.wfinG, wnl.J.w bfi uto pwfiwl.J.mpJwup ufil.J.hp h u)11.J.nmn12uP.Gfihp, 
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pul.J. outWJP m uummhpfip otrwuwfi h tltrwt:Pntuuwa hhmhwfi1mtl mhajl t m
fihfimu ufifiqwfiJntJ3hpp 1.J.npmum: UllP.twctP wl.J.mpqwguwup fiqwqmu t outWJP 
1.l.lWpmfiwl.J.m13Jmfi[! L wtlhtwfimu zwpwl\fihilP wqwm ilnthl.J.mtfihpp pwfiwl.J.[! 
(flhl/UUl[!pfifihp, upw- h hpl.J.zwl/W[!Cihp). npn6nq qhCiqwCipfihppCi Ulilllill flhUI
I/lllU uhbwfimu t l.J.mppzp wgpqnqp tlmwfiq[!: 

UJumuwq 156 
<I>!wgwo qhp)l. hwillqw!ip.z!ihp.[! h I\IlW oqUlwqnp.WwCi hhUlhw!ip!ihp.[! 

<P2wgwo l.J.hp)l hwml.J.wfipzfihp[! 
<P2wgwo lthpp oqmU1qnpauwfi 

hbmhwfi12Ghp[! 

i:::.. c 
<=I 
3 
? 
<=I 
CJ 

.::;' 

c s 
3 

...:: 
3 
i:::.. .... 
::::: 
rn 

~wup, hnm)l h 1.J.wnmgtJ.wol/P. Ufunpctwltp tJ.wmwgmu, l.J.hpp oqmw-
t:Pnt:Pnfump Jntfifihp, qnpauwfi fiqwqmu, pGmn12upl.J.wgpw, 
ufifiqwfiJntJ3hpp 12wfiwlj_m13- wnwfiapfi ufiGqwfiJmJ3hpp h l.J.hGuwpw-
JWfi fiqwqmu, l.J.hpUJ.U1tPntumu fiwl.J.U1fi U1l.J.t0Ptl fiJmJ3hpp wGpwqU1pw-
(opp.GUll.J.' pp.nqhfi wupGGhpp pnt)3JWU GzwGfihp 
on1wqmu) 
Ll.fiwuwmmGhpp wnl.J.wJmp- Ufunpctwlj_p qwmwgmu, tnpawpwqwfi-
Jmfi (u)12wmfihp, mqhp) 13)1 qpqnmu, 
lfwfiptfibpntl tlwpwl.J.tJ.wom13- Wthpqpw 

Jntfi Ll.wpwl.J., 11Pupwltmhppnq 
IvunpwuGl.J.hpp wnl.J.wJntJ3Jmfi tifimhfiumpfiwt qwqwqnJwgmu 
Pnppnuwufil.J.hpntl wtumwhw- lJtlqnqfihp, flti.upwl.J.mbppnq fihp h upl.J.n-
pmu 10n12upl.J.nqfihp 
IO-n1.1Ghnh wnuw 1m91mG 

13.2. "4bp~ nriwll~ opq.w(jwLbllfUl~ll 
q.(jwhwuinul[! 

lihpp p)ltipwl.J.wG wfiwtl1qf} gmJ9 t mwwu ufifiqwfiJmJ3hpp, hwGpwJpfi h 
lthfiuwpwfiwlj_wfi wl.J.mlitl fiJnt)3hpp., P.fii.UJ.hu fiwh tlfiwuwltwp fiJmphpp h 
tuwnfimp11fihpp wnl.J.wJnt)3Jillfil!, h hhmhwpwp, l.J.wpnq t hpup awnwJht Ilf1UJ 
ufiGqwpwpm13Jwfi h hpqphfi)ll.J. hwmlj_mpJmfifihpp pfimpwqpuwfi hwuwp: lih
PP qhpwphpJwt opJbl.J.mM mhqhl.J.mJilJmfi umwfiwtm hwuwp lJ.wphnp t 6pzm 
qhpgfiht up2pfi fiuntz[!, npp. I!fimpmrumfil! Jmpwpwfii.Jmp 1.J.hpwmhuwl.J.p. hw
uwp uwhuwGqwa t hwmml.J. 1.J.wpqwqpntl: DpUJ.hu l.J.wfinfi · l.J.hpmu ufifiqwfiJm
phpp h tfihpqpwJp UJ.wpmfiwl.J.mpJmllil! npnzmu hfi pbpl/whwtlU112P9 hbmn, WJ
fimhhmh UJ.UlhUJ.wfiuwfi qtp2mu l.J.wu l.J.hpwl.J.puwfi fiwtuophpfi : 

Qwfip np l.J.bpp wupnq2wl.J.wfi mumufiwuppmU[! ltwUJ.qwa t ctwuwfiwlJ.)1 h 
up2ngfihpp qqwLti awtuunulfihpp hhUl, mump. npnzqmu hfi upU1Jfi wJfi gmgw
Gpzfihpl}, npnfi12 qbpwphpmu bfi l.J.hfiqwfim mhuwltpfi h l.J.hpwl.J.puwfi mpULtiG: 
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lihliqwupuhpp wnm12wqw(i tUi6wqp 4_wmwguw(i L. uphpwm4_mpJwli li4_wq
uw(i qtuwmu wliwl]1qp h(i hlipwpqmu uwL. qhpp UJlllU 1.4wpwuhmphpI!: 

lihpp opqwliwthuimflq wuwl]1q(i mlip hhmL.JWL wnw4_htmpJmlilihpt!. 
• w(igqwg4_mu t wliup2w1.4hu uwtu12wu qhuqwuplihpp(i qhpwqptm, 
• WpIJ:JlllUl2Uhp(i wq(ihpL. h(i WUWl]1qpg WUUp2WUlhU hhmn, 
• hpqwpwmL. zt, 
• hwutuwmwpwp tdw(i t: 
lihpp npwqp opqwliwthuimpq wliwl]1qp hw2n11mpJntUI! UIWJUwuw4_np-

4_wa t IJ:PW' dwuwliwqpli ppwqwliwguwup: 

13.2.1. Y:wUw~ qbpwmhuwqUhpp qwuwqwpqnuin 

lfwpqwqhmpulihpp L. wpnmw4_wJphpp qhpwJpli wpdh12I! npnzhtm hw
uwp 1.4hm12 t pt.lwliwt IJ:PWUQ pmuwawaqp pmuwpwuwqw(i qwqUt! L. WJIJ: pntj
uhpp qwuwqwpqmuli num mumhuwqwli oqmwqwp hwmqwupzuhpp: liJIJ: 
qtuwmu qppwn4_mu t hhmL.JWL qwuwqwpqmun. 

1. ~wgwqqp pmJuhp, 
2. Pwtitwqqp pmJuhp, 
3. SwpwtunmwJpli pmJuhp, 
4. fchu(iw4_np pmJuhp: 
q_tpnhpzJWL tuuphpmu I!liIJ:qpq4_wa pmJuhpp plimpwqppt! uhpqwJwg4_wa 

t 157-160 W11JlllUWqlihpmu: 

Urumuwq 157 
~puUwqwU hwgwqqp pmJuhp 

.t.illpill-
Unilillu illnillu<'i- OqmillqnpWillu phpill-

ShuilllJ.J! PumpillqppJ! uillhillmqmpJmu- IJ.illu qh-
uhpTI m1111mpJntU]} pillJpu 

illrrcthrm 
fi.illJqpillu illpn- PillqUillUJill ptj_lill- Iunuilltj_illuhp t, P.umhuuPtJ. qh- 8 

UlillJpu lJ.illttJ.n11 pmJu t, lP 1ltiilwumu hp- pillpUlillJlPillPJillU 
Pallrpac qpill11hgumu t Uillp- lJ.illpillUll. OUilill- Uillpqillqhmp(iuh-

I13CT6111.LIHblH qillqhmUillJpu U]} pmu l. illpnmill-

Loli um pmuillawaqp 
: 

tJ.illJphpmu 

oerenne L. umnppu 2illPl2TI 

fi.illJqpillu PillqUillUJill ptj_lill- Iunuilltj_illuhp t, bphpumlJ.-hill- 8 

pillqUillhillp IJ.illttln11 pmJu t, w 11Pil*1umu hp- gillqqp tuillnump-

Pallrpac qpill11hgumu t Uillp- IJ.illpilllnl. OUilill- 11P qillqilmu, 

MHOroyKOCHblH qillqhmuillJpu pm- U]} tajlmillup t up1n-

Loli um 
UillOillalJ.p tJ.hppu uillgUillu hillUillp 
2illPI/1! 

multiflorum L. 
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llrynwwlj 157-}12WflDlUWljDlp]DlU{} 

.t.illpill-
Uuilillu illnillu<'i- OqmillqnpWillu phpill-

Shuilllm Pumpillqpp]} uillhillmqmpJmu- qillu qh-
uhpTI m1111mpJntU]} pillJpu 

illJlcthrm 

PillpilllJ.nmumq PillqUillUJill ]}UJlh- Lilltl t qpilillumu UpnmilltJ.illJph- 8 
Uillpqillqhm- pillgn11muilltj_np hpill2mpu t. pmu l. Uillpqillqh-

UillJPU pillJU t, qpillf[hg- OUilillU gpmhppu mpuuhpmu 

TOHKOHOr umu t Uillpqillqhm-

nyroaoll UillJpu pmuillailla-

Poa oratensis L. qp umnpp(i 2illPl2TI 

CJntllilltunm U}12illlll2illhillu, Pill pop bppmilluillpJl 8 
Uillpqillqhm- ptj_lilllJ.illttJ.n11 pillJU phppillmm t Uillpqillqhmp(iuh-

UillJPU t, qpill11hgumu t pmu l. illpnmill-
0BC51HIU.\3 Uillpqillqhmuilljpu tJ.illJphpmu' 
nyroaa51 pmuillaillaqp tJ.h- pillqUillUJill tl2ill-
Festuca pp(i 2illPl2TI qmpJillU hphpum-

pratensis L. qp hhm 

lif[tJ.huillqp 0-tj_l ill ti ill l tl Ilf[, "lpmillup t pillq- lmqmmpillqill- 7 
Uillpqillqhm- pillp<'ipillhilluilllJ. Uillhillp oqmill- Uillgtj_illO Uillpqill-

UillJPU pntJU t, qpill11hg- qnpWilluhill- qhmpuuhpmu 
J1HCOXBOCT umu t Uillpqillqhm- Uillp, lilltl t 11P-

nyroaoll UillJpu pmuillailla- Uillumu OJillUill-

Alopecurus lJ.P tJ.hppu 2illPl2TI IlillUl OUilillU]} 

Pratensis L. 

Oquilltunm '-lhppu, nl tutim "lpmillup t hill- Sillpphp illUUlp- 7 

hilltj_illptj_illa ptj_lilllJ.illttJ.n11 pntJU t UhUillUlillpillp UillUp tunuilltj_mp-

E:lKa c6optta51 tlillll oqmillqnpa- JillUp Uillpqillqh-

Dactylis 
UillUhillUillp mpuuhpmu' hphp-

glomerata L. 
umqp hhm Upill-
upu 

fi.illJqpillu '-lhppu, nl tutim U}lillJU tunm- nl pillp<'ip tunuill- 7 

pillp<'ip ptj_lilllJ.illttJ.n11, tj_ill- hillppuhpp hill- tJ.mpJillUp Uillpqill-

Pallrpac llillhillU, uti2tiu hp- Uillp qhmpuuhpmu' 

Bb!COKHH qillpillUJill hillgillq- hphpumqp hhm 

Arrhenatherum 
qppillJU t Upillupu 

elatius L. 
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lliynwwq I 57-ft 2wpm6wljmp1muJ] lliynwwq I 57-ft 2wpm6wljmp1m6J] 

~wpm-
Unuwu wnwuo-

OquiwqnpauwCi phpw-
Shuwtm flCimpwqpp[! Ciwhwui4mpJmCi-

ntI[qmpJntCi[! 
4wCi 4h-

Cihp[! pwJ!1u 
wncthpp 

OulJ.ht.[wpuw4 C<rip.w4w1t.[nri 11w2- flwpop pmCiw- UCiCiqwCiJmphpp 5-7 
uwpqwqhui- uiwt.[1m4wqqp t.[mpJwUp 4lJ1ilw- pwpop UJ.wpmCiw-

UWJJ1Ci pmJu t, uJ12tiu JP rituwmu lJ.ntFJWUp 
Tpm11en1HHHK pwpopmpJwCi uwpqwqhui!1CiCih-

nyroaoii pmu L wpnuiw-
Trisetum t.[wJphpmu, 

~wpw-
UouwG wnwuo- OquiwqnpauwCi phpw-

Shuw4£! flumpwq)lp[! Ciwhwm4ntFJntCi-
mqqmpJntU[l 

4wG 4h-
Cihp[! pWjpu 

wpdhpp 

CJm11wtunui lmoriwpUWUlWJpU ::>npwajluwg lJ.mG Swpphp wump- 5 
4wpuJ1p pntjU t, qpWf[hg- owup tunGwt.[mp-

0BC5!HllI(a Kpac- Cimu t uwpqwqhUl- JWUp hnrihpmu 
HaH CiwJJ1Ci pmuwawb-

Festuca rubra 4fl uuinpflu 2wpp[! 

flavescens t.[uiwuqwt.[np tu genuina 

4w19/1Cinquhp[! Cl-wt.[wpu tuw- <lwri awri4Illl, Uomu t pwpop Y:hCiqwCipCihp[! 4 
'1-w2rnwt.[1m4 flwqilwUjW pntjU Iunuwt.[wuhp t flwpop prnCiwt.[m- 7 
unt.[npw4wu t , qpwritgCimu t FJWUp phppp 

MHTJTllK pmuwawa4p uwpqwqhuipu-
06blKHOBeHHblH uuinppu 2wpp[! Cihpmu: Oquiw-
Poa trivialis L. qnpat.[mu t tunuip 

t.[wt.[np ptliwlJ.w1t.[n11 pmju tunuwt.[mpJwilp, qctt.[wpmpjwup hG 
EyxapH11K t , qpw11hgCimu t Wf[IlWUl hnf[h- mmmu pG2UJ.l:iU 

wepCTllCTblH uwpqwqhuiCiwJpG pmu pwpu, WJUUJ.hU ti 
Holkus lanatus pmuwawa4p t.[h- 2np qwuqt.[wo[! 

L. ppu 2wpp£! 

4mmw4uwCi hw-
uwp 

Uqptunuim4 PwqUWUJW 4nori- QCimt1wgwa t UCiCiqwCiJntphpp L 7 
uUJ.J1mw4 WpUWUlWJ!lCi pntjU gwap 2tpuwu- tunuwt.[mpJwG 
IIoneam1a t , 4noriwpuwuiw- uiJ16wCiJ1Ci L hw- pwpap UJ.WpmCiw-

6enaH JJ1Ci l'iJmqwt.[npmu- uhuwuiwpwp 4ntFJWUp Upqw-
Agrostis alba Cihpnt.[ pwpop tunuw- qtm!1Ciuhpmu 

gigantea t.[mpJWU[l 

CJm11wtunm flwquwilJw ptliw- Ul'.imu t 2np w- ~hnwquw wpn-

n2tuwpp 4w1t.[n11 pntJU t t.[wqmmuhpmu uiwt.[wJphpmu 

0BC5!HH!ja 3 
OBe'!b5! 

F estuca ovena 
L. 

Upqwtunui un- <lwri awq4nq, Upqwtunui/1 pw- lfwpqwqhuiJ1Ci- 6 
llWQilll pwqUWUJW pntjU t, Ciw4[! lJ.wuw2 Cihpmu, wpnuiw-
Ilb1peii qpwrihgCimu t qwuqt.[wamu w- t.[wJphpmu, t.[wph-

IlOJT3Y<J:Hii uwpqwqhuiuw JJ1Ci t.[h1wgCihlJ1u 4hp!1 1whllllhpmu Ullll-
pmuwawa4p t.[h- mmhlJ1ntpJntU[l pwat.[wa un1w-

Agropirurn pJ1Ci 2wpp[!, 4nori- Cit.[wqmu t tunm t 
repens L. wpuwuiwJJ1Ci OJm-

11wt.[npmuuhpnt.[ 

5npumti. Ub4 4wu hp4WUJW Ul'.imu t wf[Ilwm ShpL.wawa4ll 3 

tliwtlim4 ptliwlJ.w1t.[n11 pntJU t hllllhpmu· pw- t.[wri t 4npgfimu 

KocTep MHrKHH t.[w4wfipwpop 
tunuwt.[mpJwilp: Brornus 
lwt.[ t f!LIUlhtw-

mollis L. Cimu uwpqwqh-
uipCiCihpmu 

5npCim4 flwqUWUJW, m2 ::>npw - L. ::>npwJpfi uiw- 3 
UwCipwtunm C<rip.w4w1t.[n11 pntJU $npp uihpL.Cihpnt.[ Iunuihwp11Cihpmu 6 
unt.[npw4wG t, qpwritgGmu t 4n2ui 2J1t.[hp: L wpnuiwt.[wJph-
fpe6HeBllK uwpqwqhuiCiwjpCi ~wp4wt.[np t pmu 

06blKHOBeH- pmuwawa4J1 ctwuwCiw4J1Ci oq-
HblH umnppG 2wpp[! uiwqnpat1 

wfippuui UwlllJ.Ilf[ pntJU t, gpuiwf[/luwg- tiiwumwCiCihpmu 

KocTep qpw11hgfimu t uwp- 4mfi, qctt.[wpmp-

6e30CTblll 
qwqhmCiwjpCi pm- JWUp hfi ntUlntU 

Bromus inermis 
uwawa4J1 t.[hp)lfi 

L. 
2WPJ2[1 

Cynosurus 
cristatus L. 
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Urumuwl.J.158 lliynwwlj 158-jl 2wpmuwljmpJDLUIJ 
.:,puCiwl.J.w!i pwl.J.1wqqp pmJubp 

~wpw-

Stuwlrn flCinqiwqflp[! 
OqmwqnpMwCi pbpwljwCi 

m1111mpJmCi[! t Cibpqbmfllj 
wncttm1 

4npCiqwCi flwqUUJUJW pmJU t ' hqnp 4pfl pwpap uiwpmCiw-
3cnapueT wnwCigpwJflCi wpUwmntJ. ljmpJwUp L. pwppw-
Onobrynchis sativa rnm hm1tpmu, CiwL. 

~wpw-

Sbuwlj[! flCimpwqflp[! OqmwqnpWwfi ph[!wljwCi 
mqqmpJmCi[! tCibpqbmfllj 

wndbon 
bpbp(inLlj flwquwujw tmuwubp pmJu tiCimbfiufltJ. oqmw-
ulllflmwlj (unqwgnq) t' hnC[f1 tJ.bpflCi zbpmmu mt- qnpWwCi wpnmwtJ.wJ-

flCimbCiufltl oqmwqnpb-
uwCi uwpqwqbmflfiCib-
nmu 

Knesep 6eJlbltt 11w1lfltJ.wo wpuwmfihpntJ. phpmu, bpptuCi' tunm- 8 
(nomy•mii) hwppCitpmu 
Trifolium reoens 

Uml.Jmm qwJ1mljw- lJliwUJW, bpljwujW pntJU t ' fl.Wjq[lWUWJpU L. ljfl-

mhup wnwCigpwJflCi wpuwmntJ. uw~np uwpqwqhmflfi-
Jlio1.1epHa Cihpmu, fiwL. ljwppn-
XMeJleBH,ll.HaH fiwmwJflCi hnf[bpmu: 7 

Medicago lupulina OpUJ.hU wwgwfi ' bphp-
Cimljfl hbm fuwn[! gwCi-
ohnmu 

Ufluhnfllj uljCiwJflfi flwqUwUJW pntjU t , nrfl ~wutuwmwpwp 

Mblllll!Hhiii ropoweK wpuwmCihp[! mt11wljwJtJ.wo pW[lOJl tunCiwtJ.mpJWUp 
Vicia cracca h(i hnajl tJ.bpflfi zbpmmu, uwpqwqbmflCiClbpmu 6 

tJ.wm t hwljwqqmu hwow-
tuw4fl hfiamuCihpflCi L. mL.w-

I uwCi UJOilUlOQlflUJQDTIWwfin 

brtpCimlj flwqUwUJw j!DLJU t' flwpa r tunCiwtJ.mp-
hflppflqwJf1Ci wnwCigpwJflCi wpuwmntl JWUp uwpqwqhmflCifih- 7 Knesep ni6pttAHhiii pmu 
Trifolium hvbridum 
bpbpCimlj uwpqw- PwquwUJw pmJu t' ~fluCiwljwCimu uwpqw-
qhmfiwJflCi wnwCigpwJflCi wpuwmntJ., qhmflCiCitpmu 
Knesep nyrosoii pwquwfimu t utpubpCi flCip-
Trifolium oratense Cimnnufi antmll 
bpbpCimlj w1tp- lJliwUJw, 2tpuwubp pmJu t, brtpCimljfl mwpphp 
UWUllflJWU tJ.wm t hwpuwptJ.mu 4!liliw- mbuwljCibpfl fuwnfimp-
Knesep aneK- Jfl lpmflntumpJWCi[! L. wp- qwJflCi gwCipbpmu L. 
C3H.ll.pttiiCKHtt mwpflfi wqqhgmpJmCiCihpflfi npuihu uf12wfi4Jw1 
Trifolium lizwljwpmJu (gt1mu) 
alexandrinum 

bq2tpwntJ.mJm hq2t- flwqUwUJW pntJU t , wpuw- flwpap tunfiwtJ.mp-
pwtJ.np mntJ. mt11wljwJtJ.wo t hnajl JWUp Uwpqwqhmflfifih-
JfaAseHell poraThitt tJ.hpflCi zhpmmu pmu: OqmwqnpotJ.mu 7 

Lotus comiculatus t hphpCimljfl hhm tuw-

bpbpCimlj 2112tJ.wo lJliwUJw 2tpuwutp pmJu t, OpUJ.hU uf12wCi4Jw1 
Knesep tJ.wm t hwpUwptJ.mu 4Uiliw- lizwljwpntJU 
nepesepttyTh1ii Jfl i.tJ.ntJ.rnfumpJwCi[!, ljwjntCi 
Trifolium resupinatum t ljpljCitJ.nq hfltlwCiqntp JntCi-

Cibnh Ciuwmuwun nnawfiobnmu 

Ufluhnfllj gwCiljwUJ.w- flwquwuJw pmJU t, wpuw- lf wpqwqbmflfiCihpmu 
lflUJjflCi Ul[! mhqwljwJtJ.wi:r t hnaj1 
fopoweK 3a6opHbIH pwpap ztrmmu: Y.wm t 6 
Vicia sepium hwljwq1µnu hwowfuwljfl 

hCiamufibpflCi L. mL.wljwCi w-
I nmnoumwunnWwCin 

bq2tpwntJ.ntJ1fl flwqUwUJW pDLJU t, npfl JunCiwtJ. uwpqwqb-
Jlll.ll.BeHel.I TOilHHOl\ wpuwmCihpl! mbqwljwJtJ.wo mflCiCihpmu L. wpnmw-

bpbpCimlj tJ.wn ljwp- lJliwUJW, bpljwUJW pntJU t, OpUJ.bU uf12wCi4Jw1 
uflp, wqCitJ.wunpm tJ.wm t hwpuwptJ.mu 4Uiuw- lizwljwpmJu 1wCiqu-
Knesep HHKapttaTHbIH Jfl i.tJ.ni.tJ.nfumpJmCiCihpflCi: phpqJwCi (mwphljwfi, 
(nyHUOBbIH, Mamrno- QqwJmCi t fuwnCitJ.t1mCi: tlfllj, trtpCimlj) tuwn-
BblH) 5wCipwzp2wCiwnmpJntCimu Cimpqmu 
Trifolium incamatum ljflpwnh!liu mCiwlj t tJ.bpgCibt 

WJl uzwljwpmJuhrflg hfl-
tJ.wCiqntpjmCiCibp 

Lotus uliginosus h(i hnllfl tJ.hpflCi zbpmmu tJ.wJpbpmu, CiwL. owh- 7 
owgwo hwmtJ.woCib-

I nmu L. 6whtu'iCihnmu 

UntlJmm gwfintlfl P-wqUwUjw pmJu t' w- 4pfl pwpap UJ.wpmCiw-
Jlio1.1epHa nocesttal! nwCigpwJflCi wpuwmntJ., ljmpJwUp hnf[hpmu, w 
Medicago sativa qqwjntCi t fuwnCitJ.btm UJ.Whwu2mu UhO pw- 8 

Ciljwmuwup CiwljmpJwUp tunCiw-
I um}} 1mCi 

Swi.tJ.n1nn Upuwmfibp[! mbqwljwJtJ.wo l.J1i2f1Ci funCiwtJ.nqJ JWup 
uwpqwqhtnCiwjflCi h(i hnajl tJ.bpflCi zbpmmu, hnf[hpmu 
qttHa nyrosaH tJ.wm t hwljwqqn1u 

7 Lathyrus pratensis hwowtu hCiat1mCi L. wpn-
mwtJ.wJpmu mL.wljwCi oq-
mwcmnob1mCi 
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Urumuwq 159 []Jynwwl; 159-}12wpnzuwqnzp1mup 
Swpwtunmhp 

Oqmwqn[lb- ~W[IW-

Sbuwtm CGmwGppJ! flGmpwqppJ! uw(i mq- pbpwl[wCi 
l[bpWJpCi 

qmpJmGn 
wncttmn 

!vwmmmpl[ l]bqw- flwpqwowq- ~qnp wnwGgpwjpCi wp- Swppbp wu- 5 

JpG 1.[wtJ.npGbp UwmntJ. bpl[wUJW pmju t, mpowGp 
0JJ,yBaH411K Asteraceae pwquwGmu t ubputpntJ., JunGwtJ.mp-
JJeKapCTBeHHblH hwpmum t hwGpwJpCi JWUp uwp-
Taraxacum GJmpbpntJ. qwqbmpG-
officianle Gtnmu 

Cl-WJLWPWP untJ.n- 4.wpqwqqp- <!,qnp wpuwmwJpG hw- flwpapw@p 4 

pwl[wG Gbp O:wl[wpqntJ. pwqUtuUJW L. hwubuw-
Matt:iKeTKa Rosaceacc pntjU mwpwp 
o6bIKHOBeH- pwpap Jun-
Hall GwtJ.mpjWUp 
AlchemiIIa uwpqwqb-
vulgaris mhGGbnmu 

.Rnqtlnpmp tlwpqw- flw pqwawq- bpl[wUJW pntjU t ' hqnp ::>n[I, 1.ttimu- 4 

qbmGwjpCi l[wtJ.npGbp wnwCigpwjpG wptlwmntJ. Lnp ntuJqptu-
K03no6opoJJ,HHK Asteraceae UWJPU uwp-

Oqmwqnpo- ~wpw-

Sbuwl[[! CCimwGpp[! flGm13wqpp[! uwG mq- pbpwl[wG 
1.[bpwJpG 

flntflJntG[! wnctbnn 
bqCiwLhqm Gzmw- bqGwlbqmGbp flwquwuJW pmJu t, 1.[bG- ::>wtflwtJ.np 6 
pwmbpL. Plantaginaceae qwGpGbpJ! hwomwntJ. bG JunGwtJ.mp-
IloJJ,opO:iKHHK - mm mu JWU(! uwp-
JJaHI.jCTO-JJHCTHblH qwqbmpG-
Plantago millefolium Cibnmu 
~wqwpw- flwpi]wCrwq- 01ctbq hnmwtJ.bm pwq- UtJ.wqwhm- 5 
mbpL.ml[ l[wtJ.npCibp tlWUJW pmJu t : 4wpnq t UntUWjpCi 
Tb!Cll4CJJllCTHllK Asteraceae 1.11.wl[wubgGbL 1.[b[lp oq- hnqbpmu 
Aichillea mwqn[lbmO:J! 
millefolium 
UCipunG ubo ~ntJ.wCingw- ~qnp W[IUWtnWJl:iG hw- ~wutuw- 5 
EeJJ,pettel.( tJ.npCib[I uwl[w[lqntJ. pwqUWUJW mwpwp 
6oJJbll10tt Apiaceae pmJu t: UpwobgGbLtiu WJL pwpap Jun-
Pimpinella magna pmJubpp 1.[nqupg wp- GwtJ.mpjwup 

mwuqtJ.mu t uwpqwqb-
mhGCitnnui 

lipJmGtuupl[ qbqw- 4.wpqwqqp- flwquwO:Jw pmJu t' hqnp Swppbp wu- nyrosoi\ qwqbmpG-
Tragopogon Gtpmu 
pratensis 

pntjUWjpG Gbp wpuwmwJpCi hwuwl[wp- mtiowGp 
Kposoxne6Ka Rosaceace qntJ., pwquwptitJ. OJmqw- JunCiwtJ.mr-

<lwJpp umb1.11.@G ~ntJ.wGngwtJ.np- bpl[WUJW pntjU t' hqnp ::>np, 1.[Puw- 4 

gwCipwjpG Gbp wpuwmCibpntJ. Lnp flWJqjlW-
IlacTepttaK Apiaceae UWjpG uwp-
noceBHOH qwqbmpG-

anTe<1ttall tJ.npmuGbpntJ.: flwgwuw- JWtlp UW[l-
Sanguisorba pwp t wqqn1u hw6wJuw- qwqbmpG-
officinalis 4P hmGal} L. wpnmwJpG Gbpmu 

mL.wl[w(i oqmwqnpomul} 

Pastinak saliva Gtmmu 

CmzwGwpwG2wp ~ntJ.wGngwtJ.np- flwquWUJW pntjU t' hqnp OpqwGw- 4 

zzubgGnq Gbp wnwCigj"JWjpG W[IUWtnntJ., l[wG 1.11.w-
EyTettb oJJ,ypmoll.lntt Apiaccae pCimbGuPtJ. womu t wnw- pwpmwG1m-
Anthriscus siivestris 2flG hwppg hbmn pb[lntJ. 

uGmgtJ.wb 
uw11qwqb-

Swmwul[wtflmz flw pi]W OWq- flwquwuJw pmJu t' hqnp Y.wppnCiw-
pwG2wpwCingwjpG l[w-tJ.npGbp W[IUWtnWjpG hwuwl[wp- tnWjpG hn- 4 
oOJJ,llK oropoJJ,Hhltt Astraceae qntJ. qbpntJ. uwp-
Cirsium oleraceum qwqbmpCi-

Gtpmu' 
pwpap Jun-
CiwtlntPJWUP 

J!bq btJ.pn1.11.wl[wG <!.ntJ.wGngwtJ.n11- flwquwuJw pmJu t' hqnp OpqwGw- 5 mhGGbnmu 

QwupJmqwJunm flwpqwowq- bpl[WUJW pntjU t' hqnp flbp[lp fiWJq- 4 

LWllfltlppJwG 1.[wtJ.npGb[I wpuwmGbpntJ., pwquw- pwuwJl:iG 
CKepJJ,a JJaJJ,oM11pc- Asteraceae Gmu t ubpubpntJ. uwpqwqb-
Kall mpGGb-pmu 
Crepis biennis 
@'p.13G2mlt 13ptJ.w2 <!.Gql[wgn11tG- 4bpwpwctGtiG !vnGwtJ. L. 
~aBCJlb KllCJlblll (ibp wtJ.bLwgtJ.nui t PPL pbppp 4 

pwCiwl[m131wup, uwpqwqb-
Rumex acetosa Polygonaceae 1.11.wpmGwl[mu t l[wum1up mpGGbpmu 

wqbp 

Eopll.leBHK Gtp WjlUWtnWjpG hwuwl[wp- 1.[wG 1.11.w-
esponettCKbIH Apiaceae qntJ.: UnwtJ.b1.wqmJG wop pwpmwGJm-
Heracleum t hwuGmu bpl[[lnpq hw- 13bpntJ. 
sphondyIIium ppg hbmn uCimgtJ.wb 

uwpqwqb-
mhGGbnmu 

::>wuw(i untJ.nrw- ~ntJ.wCingwtJ.np- ~qnp wnwGgpwjpCi wp- Swppbp wu- 5 
1.[wG (ibp UWtnntJ. bpl[WUJW pntjU t : mpowGp 
TM11H o6hIKHOBeH- Apiaceae flwquwGmu t ubrubrntJ., JunGwtJ.mr-
Hbltt mGp @bmpq hwml[mp- JWUp UW[I-
Carum carvi JntG qwqbmpG-

Gtnmu 
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llrynzuwlj 159-]1 zwpnzliwljnzp1nzlip 

Oqtnwqnpb-
<!,wpw-

SbuwlJ.(! CCiinwCiJ:!PI! !!CimpwqJ:!Jll! uwCimq- pbpwlJ.wCi 

qntpjntCi(! lJ.bpwJJ:tCi 
wnctbpp 

'-lWJJlP qwqwp <!,mjwCingwljnp- 4bCiqwCiJ:tCibp[! hw!'immnlj !unCiwlj 3 
MopKOBb .i:tHKall Cibp bCiminmu: uwpqwqb-
Daucus carota Apiaceae !unin UIWtnpwumbtm mJ:tCi Cibpmu, 

ctwuwCiwlJ. IJ.np~mu bCi J:!CiiU{bU Ciwl.. 
ubb pwCiwlJ.ntpjWUp tlJJupmCi, 
uCiCiqwCiJmpbp pbppp hnqb-

pmu 
lTwlJ.wp11wJunm Snpnliwqql1- PwquwCimu t wpwq, <l>JupmCi, 3 
tlJw.PmlJ. Cibp lJ.bCiqwCiJ:tCibp[! Ljwm bCi pbppJ:t hnqb-
flo.i:tMapeHHllK Rubiaceae minttmu pmu 
MllrKHU 
Galiurn mollugo 
~wpJunin qbqwJpCi <l-wqmpJ:tlJ.Cibp 4bCiqwCiJ:tCibp[! qctt{wpmp- !unCiwt{ 2 
0KOfil!HK ne- Boraginaceae JWUp bCi mmmu L t{win uwpqwqb-
icapCTBeHHblll: 
Syrnphyturn 

bCi uwpumu inJ:tCiCibpmu 

officinale 
<l>ptlJpmlJ. Ljbgpbp- '-lw J111W qqJ:tCi b J1 <llwpmCiwlJ.mu t qwnn !unCiwt{ 2 
PWJPCi Rosaceace Cijmpbp: 4bCiqwCipCibp(! uwpqwqb-
Jla6a3HHK llleCTHJle- qctljwpmpJrntlp bCi minmu inpCiCibpmu 
necTHOH 
Filipendula ulrnaria 
lunJllJ.bCiJ:t lunJllJ.MiJ:tlibp OtCi'1 tlJCi2wpmJCi, wpwq t lunliwtJ. 0 
fepattb Geraniacae pwquwCimu L. qpwqbg- uwpqwqb-
Geranium pratense Cimo t ubb inwpwbmpjntCi in!ICiCibpmu 

(nqll.lJ.Ljll.lJ. L 
2pwbwblJ.-
tlnn) 

lo-ppfi£ntlJ. UlCilJlW- <!,CiqlJ.wgnpbCi- Upwq t pwquwCimu L !unCiwt{ 0 
fiWJJ:!Ci Cib[l qpwqbgfimU t Ubb U\W- uwpqmqb-
rn:aBCJlb JleCHOll Poligonaceae [lWbmpjmCi inpCifibpmu, 
Rurnex obtusifolius J:tCiiU{bU CiwL 

011qwCiw-
IJ.wfi U{W-
pwpmwCiJm-
pbpnlj 
uCimgtJ.wb 
hnqb[lmtl 

£2wCiqwlJ.wbwrtJ:t4 .2wCiqw4wbw- 4nCiw6L wpuwmnlj pwq- lbnCiwJJ:tCi 0 
Ko110KOJ1bt1HK IJJ:t4Cibp uwtlJw pmJu, pwquwCimu uwpqwqb-
Phyteurna nigrurn Carnpanula- t ubpubpnt{ inJ:tCiCibpmu, 

ceae JunCiwljwubp 
t 
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UJumuwlt 160 
lTwpqwqhmpCiCihpp u wpnmwtlwJphpp pmCiwqnp pntjuhp 

OqlI1wqnpbtlwCi 
<!.wpw-

Sbuw41! CCiinwCiJ:!lll! PCimpwqJ:!Jll! 
pbpwlJ.wCi 

mqqmpJntfil! 4tpwJJ:tCi 
wpctbvn 

<l-nplI1Cim4 4bm Q.nputfim4wqqJ:t- <llwpmCiw4mtl t <!.wubuwutwpwp 

JlJOTHK e,1:1KHJl Cibp wCibunCini., iw- pwp6p 

Ranunculaccae 
tlJwqwCig pm-

JunCiwljmpJwUp - I Ranunculus acer Ciwt{np t pwpu uwpqwqbutJ:tCi-
L uJ:ltnuwglji.ub 
tlti!'iw~mu Cibpnui 

<l-npmCim4 unqwgll.IJ. Q.npmCiml1wqqj1- Upwqwl'inl'[ OIJ.ll.lJ.tlnIJ., mJ:tqU:J:t 

JlJOTHK no113y411Jl Cibp pmCiwt{np wmJU ubbpwCiw4mp-
-I 

Ranunculaceae t JWUp uwpqwqb-
Ranunculus repens m!ICiCibflmU 

CCiqbq w2fiwfiwJJ:lCi CmzwCiwqqp.Cibp <llwpmCiwl1mu t Ut{wqwhnuimuw-

Ee3BpeMe111111K Liliaceae lJ.nt.tuJ:lgjlCi, ~w- JJ:!Ci, IllJ.IllJ.tlll.lJ. hnqb-

OCCHHHH tlJwqwCig pmL- pmu 
-I 

Ciwt{np t (Cir~tJ-
Colchiurn auturnnale CiP.u4 inJl qpinw-

limo) 

Upbll_w!'iwCi4 unt{n- l'lltnbpCibp <!,qnp wpuwm- @-pm L uill_wqwJJ:tCi 
pwlJ.wCi Hypolepidaceae fibpnl{, wpwq hll.IJ.bpmu, wfimwajl 

Oplll!K 06blK- w!'inq pmCi11.1t{np bwJfll,lluuiuwJtiG -l 
HOBeHHbill: pntjU t hwmt{ wbCi bpmu 

Pteridium aquilinum 

:;JqljlI bt{pnU{w4wCi Q.npmCim4wqqp.- lwJCinpbCi mw• Swpplip wmati!'i~-

KynanbHHua Cibp pwbt{wb t, Jun- Gp. {unfiw4mpjWUp 

euponellcKall Ranunculaceae tnl! pmCiwt{np it lJ.wt{wJP.Ci hll.lJ.b[lDlU -I 

Trollius efl-ropaeus 

:;lqlJ.J:t !'iwh!'iwJJ:lCi C}.npmCimqwqqp.- fchuCiwt{np It l!wp0 J1 lun Ciw t{iiip.: 

Ka11yJKH11ua Cibp JWUp uwpqwqb-

60JIOTH3ll Ranunculaceae 
mp.Cifibpmu 2pwu- - I 
pwpCibpJ:tCi L 1!'iw4-

Galtha palustris CibnhCi unm 

:;>p.w6bin !'iwh!'iwJJ:tCi :;>pwabmwJJ:!Ci- <!,qnp, uuwl]l !!wpap Junfiwt{mp-

XBOl.I.( 60110THblH Cibp wpuwmCibput{, JWUp uwpqwqb-

Equisetaceae 
lwl}lwqwCig mJ:tCiCib[Ulttl -I 

Equisetum palustre pmCiw4np pntJU 
t 
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bph hwJmCi)l t pmuwowoq)l pmuwpwCiwqwCi qwqli{!, wuiw qwCiW2I! 
qGtuhwmmu hG uum pmJuhp)l tJ.hqhmwg)lwJ)l tJlmthp)l: liJq qhuwmu Ujhtnp t 
hw2tl)l wnCihL np tlhqbmwgtiwJll l}Cif}wgpmu qpwGgmu 2PP L. UJPnmh)lG)l pw
Gwlj_mpJntG!! GtJ.wqmu t , jmq hmu J:}lllf\WCipU1CiJmp{!' U1tJ.htwGmu: liwpqwqhm
G)l phppwmtJ.mpJmGu npnzhtm hµJuwp hGamu hG npnzwlj_)l uwljhphuntJ. hwm
tJ.wo, lj_znmu umwgtJ.wa qwGqtJ.wau, wJGmhhmL. hlllztJ.wpqmu uh4 hhlj_mwp)l 
ptrvu: 

13,2.2. lJlitnup qwuwlj_wpqmtl'[! 

U)ltnu)l npwq(! qGwhwmhlltu uitmp t hwztl)l wnGhi., np GmJG)lulj_ tuunp
liwG UUJ.wumwt.j_np f!Gpwg11fl qbUJJ2mU mbq)l t mfibfimu tGbpqhm)l4 uGGqwpw
pm131wG lj_npmum, npfi, f!UUl htwqhtnwJj:ifi qwfiqt.j_w0-)1 wnwfiafiwhwmljmp
JmfiGbp.jl, ljwqumu t qpw 5-10 %: Uj11nuwguuiCi unmghu)l mqqt.j_w0ni131mCif! L. 
u)ltnu)l u)lwtj_np qwGqt.j_wantu tGtpq}lwJ)l uiwpmGwlj_mpJntCil! ljwfituwmhut1m 
hwuwp wfihpwctbzm t puwGwt 2np GJmp}l uiwpmGwljmpJillGf! (tJ.tp2pG)lu 
npnzuwfi uhpnq)lqw(i mpt.j_tua t 13.2.2. l. bfipwpwctwCimu): 

..t.wzt.j_wplj_p hwuwp htwl.J.hmwJ)lG u1tl.Jw1Ghp hG tullJmuwlj_ 161-mu pbp
tlwO- gmgwG)lzGhp[!, npmhq Gbpl.JtuJwgtlwO- t 1 li3 u}ltnu)l qmm (Gbmmn) qwGq
t.j_wa[!: b-1wqbmw1tiG hmupp ppmmmn qwGqtlw0-)1 npnzuwG hwuwp u)ltnu)l 
qwCiqt.j_wO-jlCi wGhpwcthzm t wt.J.htwgGht 15 %: 

Urumuwq 161 
Swpphp tunfiwlf.ntpJwUp I u3 ul1wup qwGqtJ..wbf! 1. tfihpqhmplj_ 

ufifiqwpwpntpJntUI! 

JunCiwt.j_m!}-
QwGqt.j_waI! pfiwljwCi 

?np 
JmCif!, % 

, tunfitutJ.ntpjWU qtui-
fiJmp, g 

lut, lIQ <I>t, lIQ 
pmu,g 

<t.wgwqqjlGhp)lg 1. ~pt12fimq}lg UjtutnpwumqwO- u}ltnu 
80 7,5 1,5 765 1275 
70 6,0 1,8 920 1530 
65 5,5 1,9 970 1620 

b-q}luimwgnphG)l uJ1tnu 
80 6,5 1,3 785 1310 
75 6,0 1,5 945 1575 
70 5,4 1,6 1060 1770 

Cwpwp}16wljfiqt$ tp,pbppg uiwmp.wuml\wiJ u}1tnu 

"'80 9,0 1,9 955 1590 
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<t.tmwqnmuwG hwuwp tJ.hpgtJ.wa Gumzu uitmp t hwmljwGzwlj_wG l]lGjl 
wupnq2 qwuqtJ.wa)l hwuwp: CGq npmu, 2)1 pmJtwtnptJ.mu Gumz!! tJ.bpgCiht u)ltn
u)l tJ.hp)lG zhpm)l hqpwuwuhp)lg: ..t.wplj_wtJ.np t G4wm)l mGhGwt Ciwh, np u)ltnu)l 
umnp)lCi zh11mbp{! (hwmljwUJ.hu wzmwrnuljGhpmu) ui.wpmGwljnu.l hG wtJ.hL.11 
zwm tunfiwilmpJmG: 

13.2.2.1. Onp fiJmpp uiwpmfiwqmpJlllfi npnzmtl'[! 

liwOw1 qwuqqwbhinn Omu:!.ft nnnzmuu dbnJ!b oqOnqywup. 
liwGpwg4wa L. qCiq4wa ljwGw2!! uhquht wtJl)l ut2: L}.pwGmu 2IlP fiJntp)l 

UJwpmCiwqmpjwG uwu)lG qwumtu bG hbmL.Jwt hwmqwGpzubpm.j_. 
• qmGq[! uhquhl]lu ohnpjl WtP{! zwm t tunGwtJ.wGmu, hjntp t wG2wmilmu 

CimJG)lulj wGGzwG utqumuj:ig. qw GzwGwlj_mu t, np uJ:ltnumu 2IlP GJmpjl 
UjllljlntCiwqmpJntG[! 20 %-)lg uiwlJ.wu t, 

• ahnpp WtJl[! JunGwt.j_wGmu t , hjmp t qn1wCimu li)lwjG mcthq ubqlibtm 
qhUJ.12mu. u)ltnumu 2IlP GJntp[! ljwqumu t 20-25 %, 

• u)llnu)l qfiqpg hJmpG wu2wtmJ.mli t u)lwJCi uhquuwG wp11Jmu12mu. ~np 
CiJmp)l UJ.UlpntGwlj_mpJntfil! ljwqlimu t 25-30 %, 

• qmGq[! uhqlibl]lu obnphp{! ptpL.UJlj_)l tunCiwt.j_wGmli bG. 2np Gjmp)l UJW
pmGwlj_mpJmCil! unm 30-35 % t, 

• qmGqG mctbq Ubf\lihl]lu a tmphp[! 2IlJ1 b(i uGmu. lilP Ujmp)l UjwpmGw-
4m13JillU!! 35 %-pg pw11ap t, 

• hbmwqnmt.j_nq qwGqtJ.wO-{! odmt.j_wO- t tumn)l .'p)lq)lqwlj_wG hwmlj_mpjntG
fihpntJ. (znzwlflhl]lu tunfiwil t , pwJg lj_nzm). 2np fiJilll31! 50 %-)lg pwpap t : 

::?np umlpjl UJwpmuwljm9..1wO li liqbUJmwgnpMft hwumOm1uwa wumb
tfwtih nnnzmua flUUJ uftwlj uumzp . 

U)ltnuwgt.j_nq qwfiqt.j_w0-}12IlP fiJmp)l uiwpmfiwljmpJwfi )lliwgmpJmfil! 2W
LflwqwCig lJ.wpLnp t phppwhwtJ.w11)1 ctwuljbm)l npnzliwG hwuwp, 12wG)l np wJq 
gmgwG)lz!! pmJubp}l hwumfimpJwfi 2tutJlwG)lzG t L. UJWJUwfiwt.j_npmli t qpwGg 
tGbpqhtn)llj_ wpcthpl! L. u}llnuwguwfi Uj}lmwfi)lm131mG!! (wq. 162): 

pH-)1 uham13JwG L. 2llP fi]ntp}l UlWpntGwlj_m131wG liwu)lG mtl.JwtGbp)l h}l
liwG tj_pw lj_wphl]l t npnzhL u)l1nu}1 npw4}1 4wJmfimpJmfirr ?np G1m13)l uiwpm
GwqmpJwG L. pH-)l ubO-ntpJWU tJlntuwqwpo lj_WUj[!, np)l qhlllPntli UPlilUUlJpU 
qwGqt.j_wamu wlllwhmlt.J.mu t 4wJmfi juunpmu, hbmL.1w1G t. 

?np GJmpjl uiwpntGwljmpJillGf!, % 
<25 
<25-30 
<31-50 
>51 

pH-)1 UjWhwG2tlnrt ubantpJntU[! 
<4,2 
<4,6 
<5,0 
< 5,4 
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Urumuwq 162 
Qnp fiJmpp UJ.WpmfiwqmpJwfi L. hqpuimwgnphfiJ1 hwumfimpJwfi 

WUIDpOWfip Ufl.2h tPDJuwqwpc\ qWUJ.(! 

<!.wumfimp- <!.wmJ14J1 <!.wmJ14J1 pw- <!.wmJ14J1 uiw- <!,wmJ14J1 
JWfi wump.ow- qntjfi{! qwfip{! pmfiwqmpJm- hwU{! 

fi{! fi{! 

4wpfiwJJ1fi u uiJ1tn w 4 fOnLJL Ofi2muJ19 4wf}fiwfiuwfi fl-mph-
hwumfimpJmfi l}wupwg utWJPDLU t qwfi 
(30-40 % '.)"\..,) qbajIG pwqgp 

4wpfiwunuw- Pwg Utqutwu lfnuwfiuwfi, .2wqgp, 
JJ1fi hwum- qbaj1fi pbphwqJ1 ohw- hjmpJ1 wfi- WIPWJJ1fi 

fintpjntfi tjm]ul[mu t fi2wfi wfi-
(40-50 % Ov) 2wmuwup 

lfnilwJJ1fi hw- fl..baj1fi Dtctbq ubqub- lfnuwfiuwfi, liIPWJJ1G 
umfimpJmfi wu ohwi.pn]u- wnwfig hJm-

(45-50 % Ov) qmu t pJ1 wG2wm-
uwfi 

LpJ1tl hwum- '-lwn ~hwipn]utJ.mu liIPWJJ1fi, w- liIPWJJ1fi 
fimpJmfi qbajlfi t uJ1wJfi t11mfi- nwGg hJmpJ1 

(>50 % pv) qntJ. ubqubtfl.u wfi2wmuwfi 

pH-]l ubampJDLfi[! npnzhtm hwuwp oqmwqnpamu bfi mGptJ.bpuwt pfillP
qwmnpwJpfi pmqp: liJq fiUJ.wmwqntJ. 50 q uptnu{! 19fimu hfi 500 tit pnpwa 2PP 
ut2 h IO ctwu hbmn }1fillP4wmnpwJpfi pqpp zbptn[! pp2mu umwgtJ.wa tmamJpp 
ut2: <!.wutuwmhtntl pqpp qmJfiI! uwfil}Ilwl}p hbm' npn2mu bfi uptnup pH-[!: 

:Jnp Omipb UJWpmuwljmfywO nllI12nuI1nnpwglfwO li!zwuwljncj. 

• :Jnpwgmtf[J 1npwgtfwli UJWhwpwlimtf: 

vw]u 42nmu bfi mw41lPPI!, opJ1fiwq' i.pwi.pmq LWPP9 UJ.Wmpwumqwa 
gwfig(!, np]l 4nrwtpCi mfihfi Di UJ.Wqwu, pwfi 2 uu pwpopmpJmfi (qzpn 0): liJ
fimhbmh hbmwqnml[nq fiJDLPI! pwpwq zbpmntJ. (2-4 uu) i.pnmu bfi gwfig}1 tJ.pw 
h qpw hbm upwupfi 4znmu (42pn I): liJfimhhmh fiumzntJ. gwfigI! mbqw1wmu 
hfi inpwguwfi UJ.Whwpwfimu h inpwgfimu 80°C-p UJ.WJUwfifihpmu WJfipwfi 
CTWUWfiWq, pwfip qbn WJfi Obnp iJ1 pbpbt hWUlllllitnntfi (wfii.pni.pn]u) qwfiq
tJ.wa: Qnpwguwfi qCihtmg hbmn unmwtJ.npwUJ.bu 24 ctwu wfig gwfigntJ. Cium2I! 
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42nmu Mi, WUJ.W hu 3 ctwu inpwgfimu, hbum t12nmu: bpb 42J1nI! i.pm.pn]utjmu 
t wfifi2wfi (0,5 %-p.g Di wl[btfl.), wuiw inpwgmtl{! hwuwptjmu t wtJ.wpmtJ.wa 
(42J1n 2): 

4hpJ1 ut2 iDP fijntpJ1 (::>v) UJ.WpmGw4mpJillfi{! hwztJ.mu bfi hbtnhJWL pw
fiwohntJ.. 

Ov(%)=(42J1n 2-42J1n 0): (42}1n 1-42J1n0) ·100: 
Qfiq npmu, fiJmpJ1 ut2 ufimu t ifiiJ1fi pwfiwqmpJWUp ]unfiwtJ.mpJmfi: 

• :Jnpwgmtf[J t!ftljpnw!}112w1ftu lfwnwpwlinuf: 

Ufihpwctt2m uwppwqnpmufihp' 
- uJ1qpnwtfl.pwJJ1fi tJ.wnwpwfi, 
- 0,1 q ozmmpJwUp 4zhnp, 
- uJ1qpnwtfl.pwJJ1fi tJ.wnwpwfiJ1 hwuwp uiJ1mwfiJ1 wfinp (opJ1fiw4' umtJ.w-

pwpqpb wi.put): 

Qnp fiJmpp npnzuwfi hbppwl}wfimpJmfi{!. 
I. fl-wmwp4 wi.putG upqpnwtfl.pwJpfi l[wnwpwfimu 20 tl.P4 mwpwgfihL 

npuituqp hbnwgtl.}1 ufiwgnpl}WJpfi ]unGwtJ.mpJntfi{! (qwfiqtJ.wa 1 ): 
2. Utjmbp tJ.pw hwuwiWtP i.pnbt 100 q l}bp (qwfiqtJ.wa 2): 
3. litjrnbntJ. qbp{! h pwctwqntJ. 2IllPI! qfiht upqpnwtfl.pwJpfi tJ.wnwpwfip 

ut2 (2ntPI! qwfi]umu t fiumzp un]upwgmil{!): Onpwguwfi [!fipwgpmu 
pwctwqp Ub2 UJ.Wppbpwpwp 2IllP 19fibt: 

4. vum2I! iDpwgfiht hwutuwmwpwp pwpop 2tpuwumpowfimu: bpb hb
mwqnmtJ.nq qwfiqqwamu 2PP uiwpmfiwl}mpJmfi{! 60 %-pg wtJ.btfl. t, 
wutw inpwgfiht 600 '-lm hqnpmpJwfi uiwJUWfifibpmu' 4 pnuit, pu4 
60 %-pg gwap ]unfiwtJ.mpJWfi l}hlllPmu' 2 pnUJ.b: 

5. <!,hmwqnmtJ.nq qwfiqtJ.waI! iDpwguwfi {!fipwgpmu UJ.Wppbpwpwp 
]ufiwupntJ. ]uwnfiht: 

6. liJfimhbmh qwfiql[wa{! iDpwgfiht 400 '-lm hqnpmpJwfi uiwJUWfifib
pmu' 1 pnuit, WJfipwfi ctwuwfiwl}, pwfip qbn 2n2ntlihtfl.u iJ1 qqwgtJ.mu 
i ilpntpJntfi{!: 

7. vum2I! 42nht, WJfimhbmh 20 ti.Pit iDpwgfihtmg hbum wfiup2wuitu 
4P4J1fi 42nht (hbmwqnmtJ.nq fiJillPI! iUJ.bmp t olllig ]unfiwtJ.mpJmfi 4LW
G]l): liJ!}lllhu qpqfiht WJfipwfi ctwuwGwq, pwfi]l qbn qtp2]lfi bpqm 
4znmufibp]l Up2h tnWppbpDLpJDLfi[! i J1 qbpwqwfigmtl 0,5 q (qwfiqtJ.wa 
3): 

8. Qv (%)=(qwfiqtJ.wa 3 - qwfiqtJ.wa 1) : (qwfiqtJ.wa 2 - qwfiqtJ.wa 1) . 
100: 
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::>npwguwfi mhnqmpJntU[l qwJut.J.wO- t hhmwqnmt.J.nq fiJmpp tnhuwltlig L. 
Junuwt.J.mpJmfipg: fcTwpu l1wuwl qwGqt!wO-p L. up1nup 2_npwguwfi hwuwp UJ.W
hwfi2t!mu t unmwtinpwUJ.bu 10 pnUJ.h, pu4 pwnwubgt!wO- up1nup L. ubfiwdp. 
hwuwp' 5-7 pm11h: Y:wpnq t qwtnwpt.J.bt up.G2.L. 20 4znmu, 12wup qhn qwuqt.J.w
On W qwpdbthwutnwtnmfi: 

Bmgnuf. 
- mwppbp t1tpwmbuwquhp}1 uum2utp}1 hwuwmbq 2_npwguwu qbUJ.l2mU 

ll}btnJ;1 t Gqwmp. mfibfiwi., np qpwfig lnpwguwu tnhnqmpJntUf! mwp
php t, 

- hbmwqntnt.J.nq uum2P. lnpwguwu J!Gpwgpmu wpqh1t.J.mu t WJfi pnqGbt 
wnwug huqnqmpJwG, npUJ.buqp pwgwnt{ll hpqbh}l wnw2wguwG 
tltnwGq[l, 

- tnwpphp GJntpbp}l hbtn wzJuwtnhtm l}mpd m.GbGw1m qbUJ.l2ntu pntJ-
1wmpt.J.mu t wtlblti wpwq npn2t1JunGwtJ.mpJntGJ!: 

13.2.3. Up1nup npwqp. opqwGw1tu1mpl.J. 
qfiwhwUliltUf! (U mwppbpwlJ) 

~nwp. Gumz[l wtP-tpp Uh2 tnpnphtm qbUJ.l2m.U hbztnntpJWUp qwpblti t n
pnzht qwpwqwppt{ll wn4WJillPJlllUJ!: vhJuwhntn qqwgqmu t upwjG WJU qbll}
pmu, hpp uP.1nul! bpqwp dwuwGw4 ll}WhtJ.mu t qnumu: 

:Jnp 01mpft pwOwljmpJnzOp. 2wm JunGwtJ. up1nuJ! tl4WJmu t ll}WUlpwum
uwG [lGpwgpmu up1nuwhJmp}1 hhtn uGGqwGJmpbp}l qqwlti qnpmumGbpp uw
upG, pu4 2WU1 lllP up1nuJ! mwpnqmpJmGpg hwGt1mg hhtnn wpwq tP-2.wGmu t: 

lrwnmglfwt)pft ljJmjmjumpJmOp. Ulh'lti t mubGmu uwGptwpwuwqwG pG
tnbGupi.J. UJ.PnghuGhpp qbUJ.l2mU L. npnztJ.mu t up1nup t.J.pw 1npilwjpG tP-wn}l qn
Jwguwup: 

G-mJOf!. 4wlutJ.wO- t t1w4btnWJ}1G GJmp}l mbuwq}lg, u}11nuwJ}1G qwGqtJ.w-
0-mu pw41wqq}1, hwgwqqp, Juwlwawqqwl{np pnlJuhp}l, }lGlUJ.bu uwL. wpuw
tnWll}tnntqGhp}l, hwtn}lqp L. tnhpL.ubpp hwpwpbpwqgmpJml:ipg, pnlJuhp}1 l{bqb
tnwg}lwJ}12p2wG}lg: PmJubp}l npn2 tnbuwqGbp qwpnq bG tP-nJut1}1phGg qnlJLIJ! 
h}l'-lwGqmpJmGuhpp ll}Wmownnl{ (wnw2}1u hbppllG' tq}1ll}tnwgnphu}1 p2mpqw
l{np upp4p. qtuwmu): 

Up1nup npw41! npn21{mu t Wil.Jmuwq 163-mu pbpl{wa ll}WhwG2GtppG hw
Uwll}wtnwuJuwG: 
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5mgw- Y.bnw1hG wnctblm 
Gj1zGbp[! pGmpwq!lf!Jl PWJ 

I 2 3 
'1-mpt4wG pptJ.wz, hwgjl L. 
upq(l pmpumGpmJ. 17 

Ump ppm, pmJt 4wpwq- 12 

<!,nm[! 
wpptJ.jlhmnntJ. 

liwpwqwpptJ.Ii 4wJmG met- 6 
t11 hnm 

liwpwqwpptJ.Ii mctt11 hnm 2 

:Jnp GJm- ~wmm4 t mtl.Jwt mbuw4j1 
pp ll{W- u]11nu]1G 6 
pmGw-

~wmm4 Lt mtl.Jwt mbuw4]1 4mpJntG1! 
uf11nu(1G 2 

flwgw4wJmpJmG 4wu 
lvwn- LGL(1u ll{WJ!mGw4mpJmG 3 

GmpqGb- 0 
p]1 wn-
4WJill.-
PJTILGI! 

(wtj_wq L. lJli2J:!G pwGw4mpjwt.lp 
hn11) 

Stl.Jwt mbuw411 u(11nupG 
pGnpnz 2 

q.mJGI! ta-bpL.w4J12t11mu 
J!GqmGqwo GnpUWJP9 I 
(pwg 4wu umq) 

q.mGwqp4tJ.wo 4wu tJ.wn 
ljwGw)wtjmG 0 
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<!,]1ql1bGhl.i Liwnaunlhuwl.iu 
pGmi::>wuhun PUil 

4 5 
ta-bpL. uG4WJj1Gj1g 
t1I1GzL. pmJt Llq1whnm 

-2 
QG11qih[wo 
GbfuwuuiflpmwJjlG 

-4 
ta-bpL. pnppnUWJj1G]1g 
LlflGzL. l}lmwhnm -6 

l1nppnUWJj1U, 
411wGpwJ(1G l}lmwhnm 

-IO 

ta-bpL.w4j1 4wu qqwL!i 
mwpwgmu - 2 

4p4Gw4(1 fut.lnpmu - 4 

Y.wnmgqwopjl 
l}lnl}lnfump JmG' 

f}OlJl -2 
GzwGw4wLii (tnr- LlflGLL. 
dwUJ.wm uJ:!vm) -10 

Y.nGmwt.1]1Gwgjlw 
pnLJl -2 
uh9bGha nwn&n -6 

U(11nu(1qmJGI!1!G1101-
GtJ.wa GnpUWjjlg z-
h11tJ.ht t 1npowl}lwnjl 
UJ.rum6wnntJ. (mq]1mw-
4, qnpz, 4wGwztutJ.mG, 
uL.)' 

wnwGojlG hwm- -4 
tJ.woGtpmu 

uh1nuh Lita utuumu -10 



1. 1. Ublnu hrug~~qg/1Gbp/I h tptpGnz4b 4uGrut qruGgr[ur&bg. 
1.1.1. IlnwpbG hmp. 

- buIqtlLUpnLj& qnjwgn~dp - huuQuQu~dwG u w q p  
- buqQdwG uQbqpp L Qbup 
-buqQdwG Qbubg dbG2L a m @  wqupmp 

1.1.2. bpQpnpq L hwpnpq hwpbp. 
-dwmqu2 (dbG2L 4 p.upwp) 

- dbpbfi (4-b9 dbfi2L 6 2 w ~ w P )  
- huurnd (6 ~wpmpbg wqb@) 

1.2. 6qbu/mrugnptGjl ufilnu. 

<wmPQbg. 
- dndwjbli, wlpwjbli 

2. 1. {nmp, 
- pn~puqbm, dpqujbG, hufib@, pp4u2 
- 4 w p w q w a a a  PJL 4 u d  p ~ g u f u u a a %  n~dbrl hnm 
- Qwpuqwgpa  Qujn~G hnm 
- ~ ~ P ~ W P P @  n~dbrl4wd 4 n ~ w p ~ b  P L J L  hnm 
- pnppnub 2wm ntdbq, quGnq hnm 

2.2. ~ r o n n z g ~ b p p .  
-Gdwd t b l ~ h b ~ l u j b 6  Gjntpb Qunn~gqwbpbG 
- uGQuJ~LG, $u$rnQ 
- dwbn~gbh, lnp&uyum,  pntjl wqmnmqub 
- mbpLGbpp L gnqn~GGbpp Ijwpdpudn~G bG, 
dw4bptup 2wm L L ~ I ~ L G  t, y G y q w & L ,  
qbpwqmnmqwb L pnppnuGub 

2.3. qnrjfip. 
- GduG t b~wQbmwj~G 6jnLpb qn~jGbG (bqbulmwgnpbGb ublnu' 

qbqGuqup~Guqn~jG, huywqqb pn~jubpbg' qbqGwQwGu2w~n~G, 
bptpfimQbg' qup>Gwqn~~G), 

- 9 p 2 '  qudqgwbb mwpugduG hbmLwGpnq 
- q n ~ j  Gp $nfuqwb t, pnppnuw$wnnq 

<GAD 
d u d -  <q, Q 

UhlnuP quup  
I @k. US 
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3.1.2. U]11nu hp4pnpq L hw2npq hwpbp]l 4tuCiwz qwGqt.J.wa]lg 

Up1nup qtuu[! 
~Go]l 

<!. ITl, q LUC,U-Q <l>t, U-Q 
dtutl4bU1[! 1 2 3 I 2 3 

I 180 5,5 5,3 5,0 9,4 9,1 8,7 
II 160 5,2 5,0 4,7 8,9 8,6 8,2 
III 140 4,7 4,5 4,2 8,2 7,9 7,5 

J.2. UQftUJWWgnpMft UftfilU 

Ulttnup qwul! 
LUl:,lfQ <l>t, U-Q 

<.Gap - hwU1p4)1 tqwpmGw4mpJntCi[! 
du11~4t- <!,IT}, q 

tn{! pwpop u)12)1G gwap ptupap ur2tiG gwap 

l 2 3 I 2 3 

I 90 7,0 6,5 6,0 I 1,4 10,8 10,1 
II 100 6,5 6,0 5,7 10,8 10,1 9,7 
III 110 6,0 5,7 5,4 10, l 9,7 9,3 

4.Ub1numtl >nn G1m9h UJWpmGwym91wG qGwhunnmtl[! 
4.1. Uftfnu hwgwqqftubpft t., bpbpumljft ljwuw2 qwuqtfw<lftg. 

l01ttJtn1npuwfi qtuwmu 2PP qnJwgnur pwg. :)u-p tqwpmGwljmpJntG[!' 
20 %: 
Dtdbq n1npuwG qtuwmu 2PP qnJwgmu' tunGwtl_. '.:>u-]lUJ.wpmGwlJ.mpJm
GJ:!. unm 25 %: 
Otdbq n1nptllllCi 11tuwmu 2PP wGGzwG qnJwgmu, znp. ~u-p tqwpmfiw-
4mpJntCi[!' 35 %: 
Ou:tbq n1npbltiu 2PP pwgwlJ.wJmpJmG' zwut znp. ~u-p tqlllpmCiwljmp
JntCi[! · lllt.J.hlti pwCi 40 %: 

4.2. l7qftUJWWgnpMft Uftfnu. 
~bnp]l tul}mttl pmn ubqtlbtm qbtqpmtl 2PP wG2wmmtl. ~u-)1 tqwpmGw-
4ntJ}Jntfi{! · 20 %-]lg ll!lll41llu: 
~bnpnt.J. mdbq ubqtlhtm qtuwmu 2PP wfi2wmmu. ~u-)1 tqwpmGwljmp
JntCi[! ·unUl 25 %: 
:Jhnpnt.J. mdbq ubqtlhtm qtuwmu wCiGzwCi 2PP tuG2wmmu' ~u-p tqwpm-
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Citu4mpJmCirf tlm.n 30 %: 
Ubqut1m qtuwmu obnpJ:! znp t tlGmtl. :)u-p U!wpmCiwljmpJntGJ:!' 
35 %-pg pwpop: 

U]11nup qwuI! hwzt.J.wp4tl_mtl t wq. 164-mtl Ghp4wJtuQt.lwo gmgCitu4P oq
CimpJtutlp · [!Utn hwt.J.wpwa pw1bpp qmtlwp]l: 

Urumuwlt 164 

Uptnup I}WUWJGmpJwG npnzuwfi pw1wJpfi gmgGwlt 

U]ll_lluwgtlwG [!G- ~wumt4 gm-

P tutbpp '1:-tuU[! 
Up1nu]l j}Wgpmu uGGqw- gmtlGbp oqmw-

qmtlwp[! pCimpwqpp[! Gjmpbp]l 4npmu- qnpbtlwCi 

U1(!, % hwuwp 

20-16 I 
Cwm tWt.l L 10-20 

li:p]l [!Gpwgpmu 

tWt.J. z4.hpwtuit1 

15-10 2 .Pwt.J.wpwp 20-25 
li:pp [!Cipwgpmtl 

ztitrtu4rtht 
q._ JntrtwtnGtnb-

9-5 3 5wapnpw4 25-50 
uwljwG ljbG-
qlllCipGbpp hw-
uwp U!PUlwCip i. t 
li: b Ciqlllfi pCi hp lt 

4-0 4 <l>i_WQlllO 50-pg pwpap 
wnnri2mp JWG 
hwtltup t.J.U11llfi-
qwtl_np t 

13.2.5. lvmnp npwltti opqwfiwtbui.mpq qfiwhwtnntU{! 

l .Ivmnh wwutntuutntlwCi hwtlwn ywGW> gwCiqywah hCioh ch.uu!Jbt.nh npn7nttl[! 

1.1. <lbqbwwgftw1ft t/Jnllf! 

- Ulllfl\jlllpntJlP l}lltpU qWU! - hwulJ.wlJ.WtUlllfi ulJ.pqp[! 
- awqlJ.tltuG ul.J.pqpf! - qhul! 
- GWI\lJ.uwG 1.J.bu[! - wqwpUlJ:! . 
- t.J.bqbmwgpwJ]l wtl_wptnf!, ubpuCiwqnJwgmu{! 

~Go)l dwtl4htn[! 
I 
II 
III 
IV 
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2. Opqwuw1hUJmhlJ wuw1hqh w(iqlJwqmun 
2.1. q_mJOp. 

- lj_w(iw~, hwqhgwa 

- pwg lj_wuw~ 

- untupwqmJU, OWJpWumpow(i qmuwqmplJ., tPWJlWUl 
- umq qnp2 

2.2. l/wnmglfwt7pp. 
- uha pw(iwlj_mpJWUp mhplr.(ihp, gnqm(il! lJlwlJlmlj_ t, 

tunm(! umpp t m tJiwtJimlj_ 
- pp~ pw(iwlj_mpJWUp mhpL.Uhp, gnqntfi(! L funUll! 

lJ.n2mwqm(i h(i 

- pp~ mhpL.fihp, gnqmul! lJ.n2m t , tunml!' lj_m1Uim 
- Uta pqnq lJ.il2U1 gnqm(i(ihp, funUll! 2WU1 lJ.n2U1 t 

2.3. <.nmf!. 
- pmpmuuwqhm, hwotw 

- pmJt wpmwhwJmtlwO- lj_wu pwgwlJ.wJmli t, pmJttuwuawhnm 
- mcttq wpmwhwJmtlwO- lj_nqu(iwlj_p hnm, pnppnuwhnm, 
tuwuawhnm 

2.4. Uizmnmlfwump1muf!. 
- lj_nquuwlj_p UJmphpl! pwgwlJ.wJmli tu 
- pp~ pw(iwlj_mpjwlip hnq, 0-qnm, lJln2p, uwumn 
- qqw!P pwuwlj_mpJwup lj_nquuwlj_p UJntphp, pnppnuwtJin2P. 

7 
5 
2 
0 

7 

5 
2 
0 

3 
2 

3 
2 
0 

3. Ivnmh l yq >nn u1mJ?mu uuunwu1mphph L. tutpqhw1h UJwpmuwymp1mun 

3.1. Unwf!ftu hwpfl ljwuwzflg UJWmpwumlfwt7 junm. 

<.uati 
Iunmp qwul} 

ctwulJ.t-
<.111,q* llJt, lf.2 <l>t, lfQ 

Ull! 1 2 3 I 2 3 

I 140 5,7 5,5 5,l 9,6 9,3 8,8 
II 120 5,2 5,0 4,7 8,9 8,7 8,2 
III 100 4,6 4,4 4,1 8,1 7,8 7,3 
IV 90 4,3 4,1 3,7 7,6 7,3 6,7 
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3.2. Ufl/jflllfll] /, hWf!llfll] hwpfl /jWUWzflg UJWWflWUWl/Wf7 junm. 

<.uap 
Iunmp qwul! 

<.Ill, q * UJt, lTQ <I>t, lf.2 
ctwulJ.h-

Ull! 1 2 3 1 2 3 

I 160 5,6 5,2 4,7 9,5 8,9 8,2 
II 140 5,2 4,9 4,4 8,9 8,5 7,8 
III 120 4,9 4,6 4,0 8,5 8,1 7,1 

• t.lti[lwpti(lmu t 2-flfl qwujl tumnl1G: 1-jlG qwujl tumnjl hwuwp Gzqwo utompJntG[! 
wGhpwcltizm t wtlh1w9Gti1 5 %-nq, jlulJ. 3-pll qwujl hwuwp' UJ.WlJ.wutigCiht 10 %-nq: Cum 
hphpGmtiJi UJ.WpmGwlJ.mpjwG' hmu UJ.[lnmtif1Gjl uwlJ.wpqwlJ.1! hwplJ.wqnp t wqh1wgGtit 
lJ.wu UJ.WlJ.wuhgGht 10 %-nq: <IJ.whUJ.wGuwG 1wtl UJ.WJUwCiGhpj1 qtiUJ.pmu (wlJ.mM 
oqwtjmfumpJWUp UlWJ2 oqnq ~npwgmu) hmu UJ.pnmhj1Gj1 uhompjntGI! lJ.wrihLP t wqti-
1w9Gtit upG~l.t 10 % : 

Ivnmp qwu(! npnzqnuI t umwgtlwO- pw1bpp qnuiwpnq. 

.Pwthpp qmuwpl! '1-WUI! Iunmp pfimpwqppl! 

20-16 1 Cwm twtl lj_wu twtl 
15-10 2 .Pwqwpwp 

9-5 3 5wapnpwlJ. 

4-0 4 <l>~wgwa 

lpwgmgp~ gmgmuutp. 
- uha pqntl hwumwgnqmu pmJuhpp wnti.wJmpJwU qtuwmu (pppu2mlJ., 

PlflP11WU, lthpphtmlt) qctqwpw(imu t tunmp U}WUl{lWUUllllUI!, UjillhUjWUillUI!, L. 
uqwqmu t qpw lJ.hpwJpU wpcthpl!, 

- gwap lJ.hpwJpG wpcttp mutgnq pmJuhpp uta pw(iwlj_mpJntUD uqwqhg
(imu t tunmp mmh!PmpJmCi(!, 

- lj_h(iqwuputpp(i ~p ltwph!P pnppnuuwa L qhpwqmnmqwa tunmntl lj_hpw
lj_pt1. WJU wnw2wgumu t tmO-, lJlpmu, tltictmu L. wugwulJ.w!P WJL hplr.ntJPUhp: 

13.2.6. Uqnmp npwlJ.P opqwuwitnqmpq quwhwmntU[! 
Gqnmp' wunupwlJ.ntl u2wlJ.uw(i qtuwmu qpw qmJfip uqwgmliD L. wun

upwlj_p hnml} Unpliwt hplr.ntJp t: lfJmU pntnp qtuwtpmu 0-qnmp qmJCip lJlntJin
funtpJntU(! lj_wpnq t qlJ.wJhl lJl~wguwCi U}PnghuCihpp uwupfi, WJ'1 UjWUlOwnnq 
mtlJwt gmgwfip2Ci l!fiqqplJ.qwO- t npwlj_p opqwGwthUjmplJ. qCiwhwmuwu 
ufuhllwJmli (wq. 165) : 
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UJumuwq 165 
t>qmnp npwl.J.P opqwUwtbUJ.mpl.J. qUwhwmuwa u}utuwa 

5mgw-
libpWJJ1G wpctbp[! PWL <Jtq[1bGJ14 qwpqw@owtrn PWL 

Gf1zGbp[! 
Stl.JwL mtuwljjlG pGnpnz (uba 12 ::>np Li tlJ.JupmG 0 

liw- pwfiw4mpJWUp mbphfibp) fcTbphwljjl wnwoqw4wG -2 

nmg- linzm (tlJ.npp pwGwqmpJwUp 5 Unwoqw4wG Li JunGwtJ., 

tjuiap(! mbpLGbp) 0 ttwumJt4 - 5 
5wJuwGuwfi 

lJqnmpG pGnpnz 3 UnwGg lJ.nquGw4p hm.np 0 

~IlU1Jl UfiwpmwhWJUlP~ 0 fcTbphw4Jl Ijlmwa h uqtwa -5 

PnppnuGwa, GbJuwa -10 

<wqbgwa 4wu pwg nulJ.bqmJG 3 fcTbphwljjl uqwgwO- 0 
Q.mGwpwt.[1tJ.wb L lfmq qnpz, 

Q.mJfil! qwp~GwqmJG, uhwgwa -5 

Sbq-mbq unJupwqmJG, uajl-
mw4, ult, qwp~GwqmJG -10 

lvwn- Pwgw4wJmU b(i 2 
PnppnuJl, up2wmGbp[! Li un-

Gmpq- UGGzwG pwGwlJ.mpJWUp 
LWJunmhp[! 

Gbp[! wtJ.wq I 
pwgwqwJmU bu 0 

Uba pwGw4mpJWUp wtJ.wq 0 
up2pG pwGwlJ.mpJWUp -5 

uba pwGwqmpJWUp -10 

Uqnmp npwltl! qGwhwmqmu t umnpL. pbpqwO- gmgGwl.jp oqCimpJwUp' 
!!Uill hwqwpwO- pw1bpp qmuwpp . 

lJ:b)lWJpU Pw1bpp .:,pq]lbGpl.j l.jwpqw- Pw1hpp 

wpcth121! qmuwpl! tijlowtm qmuwpJ! 

Pwpap 20-15 UGpbpp 0 

l1P2]1Ci 14-8 
UCiCizwG 

u}lGlL. -5 
pbpmpJntCiCibpntl 

5wbp 7-4 
Qqwtli 

upCilL. -10 
pbpmp JmGCibrntl 

Cwm gwbp < 4 
fcTbpmpJmGGbpp 

10 L. wtlbtli 
qbpwltznmpJwtlp 

UpmJCi wCipbp]l h]lqpbCi]14 4wpqwtijlow4Ci t hpup !!UIJ:IltCitlmu 0-qnmp 
bpltwpwmL. UJ.Whll!wCiuwG hwuwp: UCiqwu [!GqntGqwb GnpUWJpg nl ubb zb

qmuCibpp qbUJ.PmU UJ.Whll!wCiuwCi ll!PmwCi]lmpJntCil! uwhuwCiwtltw4tlmt1 t: 
Qqwt.P pbpmpJmGCibp]l qhUJ.PmU wCihpwctbzm t 4wmwpb1 hwmmq uwupt-
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wpwCiw4wCi hbmwqnumipJmCiCibp, npuituqp npnztijl 4hCiqwCi]1Cibp]1Ci 4hpw41!

pbtm n]lult]l wum]lowuu: bpb 0-qnm]l h]lq]lbCi]llt 4wpqwtijlow4mu qbpw4znnui 
bCi pbpmpJmCiCibp{!, wuiw LUJCi npll!hu 4hp 4wu gwu12wp UJ.pmwCip lt: 

13.2.7. <!,wgwhwmpl.J.P npwlt}l opqwUwtbUJ.mpq npnzmo{! 

Qum opqwCiwthll!U1]14 wCiwUiqJ1 mt!JwtCibp}l' 4wpbtli t I}WU1ht hwm]14w
J]1Ci 4hpwmbuw4Cibp]l tCibpqbm]14 L. uCiCiqwpwp wpctb12]1 uwu]lCi (wq. 166): <!,w

m]lltwJ]lCi lthpti pCiw12lllZI! 4wpbt11 t npnzbt npUJ.bu I Uimp hwmplt]l qwCiqqwO-' 
wrmwhwJmtlwO- q/r Op]lCiwl.J.° bpb qwpuw4p pCiwpwzl! 4wqumu t >550 q, w

UJ.W wJCi qCiwhwmqmu t «zwm iwtl», 450-500 q · «twtl», 400-450 q · «Up2wti», 
<400 q' «WCipwlj_wpwp»: .:_wmp4]1 wtlpnq2w4wGntpjntU{! pwqwCipp Lj_Ciwulj_w-

0-ntpjtuCi wum]lowCip lwtltwCi]lzCi t : liJCi 4wpbtli t npnzbt tiwwmu]l Jnl}]lqp up-
2ngn4_, npp wqqbgmpJwUp 6bI1124_wO- uwubpu ltwUJ.mJm qmJCi bCi umwCimu: 

UJumuwq 166 
<!,wgwhwm}llt}l npwlt}l qUwhwmmO{! 

5mgwCiJ1z- libpwJpCi wpctbp[l 
~[14!1bGplJ. 4wp4w@owljjl npnzmill! Gbp(! npnzmuD 

I 2 3 
CnzwtlJ.htntJ. ~wmJt4Jt mbuw4wpwp ::>np, ~wt.[1wtJ.np JunGwtJ. 

qwGqtJ.waD (owGp, up- P.CipGwmwpwguwG h pwpwguwG 
2!1G, pbph) hwm4wCiJ1zGbp 

~IlUl]l PGnpnz t mtl.JwL mbuw- ubJuwa, t.[1mwa, pnppnuGwo, wa[lqw-
ljjlfi, wunCi[lwljjl hwqb- JpCi, ppJuunpp, wtlJ.nhntwJpfi, tuwCiow-
gwo pptJ.wz hnm (uiw- hnm, :j>bpuwJ[l hnm, p[lu[lwlJ.wfi , 04.fiw-
hwanJwgmu), GtJuwa JpG 

<wuu 'l-mpt4wG, WL[lWJ[lG, Shw6, qwnJl, ~hwumGwgwa hwm[14.P. -
hwgwhwm[1ljjl mtl.Jwl qwu pnppnuwhwuntJ. 
mbuw4[1fi pCinpnz 

luwnGmpq- UGJuwnG, uwpptJ.wa, UtJ.wqp, hnl1'1, aptbpJt tuwnfimpqGbpp 
Gbp[! weyp Li tlJ.nzm Juwnfimp- (w11P, l.J.pbnqfibpp l.t wU:pwpwjpG tJ.Gwuw-
untwJunmb- !Jlltl, W11P (aqnm, uq bq, mmfibpp 4.11wCi11, omwp uwpupfi!ibp) wn-

PP pJtum) 4WJillJlJillCi 

hwgwqqJ1- ~wgwqqp WJL uzw4.w- lfntwJunmwJpG ubpubpp mbuwtil! Li pw-
Gt pp pmJubpJt hwmJtlJ.!ibp Gw4.l! (oppGw4.' unpu, JupiJimq, 4wp!iw-

(uhp4.whwmJt4Gbp l.t Junm), bq2pwgw@ uwuGJt4.!ibp, uppqw-
pwqwGpwtJ.npGbp), WJL uiwp4Jt4Cibp 
mbuwqfl pmJubpfl 
ubpubp 
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£Irumuwlj 166-ft 2wpmtiwljmp1mtip 

1 2 3 
Q.mjli[! ULmqwpiliwqmJli .(.wgwhwml14]1li punpnz hwqbgwa, umq 

(pwpop 2tpuwump6wlijl qnpz, uL.wnwpiliwqmJli, qwpupwuw-

lll.WJtiwliubpmu inpwg- limzwqwqmJu bpwliqubp (wtumwhw-
uwu hbmhwupml) limujlg hbmn), qwliwi (2hwuwa), qwpu-

pwtlmli (.'pmqwpjlnqjl nhlll.pnttl) 

UbamIJJm- lmlll.Jlm, 4tnp hwml14. Uhqt.14.wa 4wu qnzm mptlwqamJ. 

lil! L. oh[! (tunnulll.hpup pwpop 
lll.WpntliWqillf)JillU), 
librt, mwi.pw4, upwawJp, 
11wmwp4 hwmP.4 

Ulipn112w- .(.wml14]1 UlJli uwu[!, np[! Gbatl.wa hwm]14_, uwqbpbuwJpli 6wpbp, 

qwumIJJill- iP w6mu (lib[!WllJWL nPilhpjl L. WJL t1uwuwmmlihpjl hwpmgwa 

lil! 4.hlinwuwgwa uw11un) t1uwut1waplib[1, UWrtU[! awbqtlwa it 
(hliwpwtlnp t mbulibt wptiwmp qwu mb-
phubpjl uw11uhp[!) 

LWJUW4]1 lJwpmp UU1.jlmw4 tu- '1-hqfiwunjupwqmJu tunnulll.bpu, nWPi· 

1tmrt1wa12 nnulll.hpu, qmJliJl h fiwuL. ubpt.IJllt!! (tlliwutlwap' pwpop -

tuumLfJJWli tflmpnjum- 2hpuwumj16wlif1 lll.WJtlwlilibpmu ~npwg-

pJmli UWU hbtnhWlipntl): .(.wtnp4)1 UWqbpbU£! 
qbqmnm t (hnqwJpU h wtjwqwJpli 
liJntp), unfupwqmJli, ulll.Jlunulf, uh tflwnjl 
flillJl wpmwhwJmtlwa pabp (tlliwuqwa 
wlf nulibp), pnppnufl i.pwn, mqhpfl wnlfw-
JillfJJillU (mbuwtm L. pwliw[f[!), WJL up-
2wmfibp 

13.2.8. lJwfipwgtJ.wb, unpmfi l.t hwmpqwtJ.nptl.wb" hwuwqgtJ.wb" l.J.hpp 
npwqp opqwCiwtbtqmpq qCiwhwtnntU[! 

5mpwpwfil)ntfl qbpp ufifiqwpwpmpJntfil! qwfutlwa t qpwfinui tfitp
qpwJp furnntpjntfipg, UUUl}Wfllllp UJntphpp UJWpntUWqntpjntfipg l.t UWpuhJli
ntpjntfipg: Uriwgqwapp uwfipmpJmfin npnzmu bu WJU mpwuw~wipp~ uwqml 
wfigqwgfibtm up2ngntJ.: ..e.wmpqw4_nptJ.wa hwuwqgtJ.wa lJ.hpp wnwfiopu pw
qwajllfibpJ! mwpwfi2wmmu bfi htmliJWL bqwfiwl[ntl. uwfipwgLtwa hwmpl.J.fi
bpl! pp2mu bu pnpwa 2pmu, tuwnfimpqJ! tJ.hpwamu bfi lJ.wtumwp Li wfigl.J.wg
fimu Utuflhpp hwt.lwlJ.wqt.lntJ.: lJwqhpJ! Li qpwug \ijlw t.lfiwgwa qmwUWUI! ln
pwgfimu tfi, wJfimhtmt.. npnzmu lJ.hpp ,'ppqplJ.wubfuwfipqwlJ.wfi l.J.wqul! Li 

qwfiqtJ.wb-J! (wq.167): 
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Urumuwq 167 
lihpp uwufipqfihpp mwpwpwctwfimufi t!UUl uhbntp]WU (hwmpqwtJ.nptJ.wa 

qwu hwuwqgtJ.wa qhp pmtJ.nq funqhpp hwuwp), uwqntl wfigqwgtJ.wb 
uwuCipqCihpp mnqnun 

uwu 
20 10 5 
50 25 20 
70 45 30 
98 70 50 
100 95 70 

100 100 

Urumuwq 168-mu CitpqwJwgLtwa bfi hwuwlJ.gtlwb qbpp opqwfiwLhUJmJ14 
qCiwhwmuwfi UJWpwutmptpl!: 

Urumuwq 168 
4wuwl.J.gtl.wa, uwCipwgqwb qwu hwmpl.J.wtlnpi.J.wb-1.J.bpp npwlj}l ql1whwtnnt1It! 

lJwlfpnuqnlll.JllJ. qwnmg
tlwapli m oh!! 

4bpwJpli wpctbpp npnzmU[! 

2 
Ube) lf wu tflnpp mhuw[f wpwp 
qwliqtlwil" (lfwtutlwa t unjupjl, 
Uf[baj1, fJWf[WUfJWUjntpp, pbtflp 
wnltwJmpJmujlg), wqwgtlwapjl 
uwlipntpjntli[!, wupnq2w1twli 
hwmp[fp pwuwlm , JntqwJlimp
Jntli[! 

::>np, 2wt.Pwtlnp funliwtl, 
zwm tunliwtJ., jlupuwmw
pwguwli lizwulibp, lll.whh
tlm pwpwlimu t, pnzuw
ampJmli, omwp uwpujlli
fibpjl wnltWJillf)Jntli , hw
tnplf libpp PWJPWJUWU 
WUUl OWU 

lJwlipwgtlwa lJ.bppu plinpnz' <l>mwompJwli, pn[lpnufl, 
lJ.wtutlwo oqmwqnpatlnq pw- ppfuunp}l, w11tnhntli, uhq-
qwryi}l2libp}lg (oltwu wump, [IWPillJ[l (tnqbpp wn1tw-
htwmu4, ltntinu, pw4twqqplihp, JillIJJmfi), 1tat1womp1mli 
lf bpwtiwp, tunmwump gjlmpm- (6wplll.Jl iti2wgmu), lib
uw1puubp, tiunuqpWj pli wump), fuwampjntfi (ltwfutlwa 
flflnt (ltwtutlwo ppmubpp LL[pnmbjllifl lll.Wpmfiwltm-

w muw Ill mu mu u w n w 
4wtutlwa t pw11wrw!J.iuhpjl 
4wqumpJmlijlg, mwppbp hwtlb
mtilib I 

Uqwgt1wopp uwlipmpJmfiG m 
uzwlfuwli wplllmfiplitpn (2tr
dwJpli uzwlJ.mu, hwmplf wtln 
nu.lh w li 

'1lwhlll.wlimpJwli [!lipwg
pmu iti2wgmu, hwmplJ.11 
ltwnmgtlwapp pwJpWJmU 
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UJunzuwlj l 68-ft 2wpnzliwljmp;mli1J 

I 2 3 
<!.wmp4Jlu, pu£UJ.bu GwL. Uunpnz un]upwlJ.brimw-
juwnumM}l pwriwqpp£GbppG ml.Jlnnwq qmJG, hwmp\lll 
punpnz · pbd (tfirµiuUJ.bpu, fllllJl wpmwhwJml{wa 
uwfi)l.nlj, CaC03), uwqhpbu, uqwgwa, 

Q.mJ fit! uwpGl!wqmJG (upbpJ:lGbp hwm)l.q]l uUJ.Pmwlj :pnup 
bq]1UJ.mwgnpbfi)1g), qhriuw- tlflw un]upwqmJG pahpp 
qwfilll£ (pwlJ.twqqp hwmjlq), wnljw Jill.fl Jntfi 
hwmpljwlJ.npl{wa lJ.hp · qwp1-
GwqmJfi. hwmpqjl 0-wjpbpjlu 
lfn]upp, wl{wqj1, ]uwpwu]l, u- 1Jlt2wmubp L. qpwug 
rit!lP, UJ.Wmj16p UJ.WpmG- hwmlJ.wO-fibp, qpanriGtpp 
wqmpJmG lJ.J'lWUp L. WJtU (WUJ.WlJ.nt 

lflllJ;lpnt.f1Jntfil! 
!J.mnputp, GbplJ.hpp uulll-
gnpl}fihp), mwppup wu-
mj16wGp hwmjlqUilJ.npmu 
([!um mpwtlwqO-Ji, 
qmJGp, [twnmgl{w0-12]1) 

Iunznp hwmplJ.fih[l ( > I uu ), lfwqbphup lllUunLJ.np 
pwriwqpp£Cihpl! mwppbpi.lmu hwmqnt_fljntCiCibp, qm-
b(i uwqhphu]l qwnmgLJ.wO"j;lnlJ. filllt[np plllJ'lWUp, pnppn-

lfwupwajlmwY.wJjlU 
(oppGwlJ.' wpL.wO-wri4Jl 4.wu UWlftlllll, UP\!WUlUbpp L. 

hbmwqnmmf! JntG 
htwam4Jl ubpuh11'1 UJ.lllmp61!) qpwCig hwmLJ.wO-~bpp 

wnqWJlll.flJntG 
Sqhpjl, tlntw]unmhpp 

lfwfip hwmJilJ.Gbp (< 0,5 tlu ), uhpuhpjl L. qplllug uwu-
al.ti! L. pwGwqmpJillU(} GplJ.Gb11j1 wnlJ.WJillf!JntG 

~bmwqw uti2ngwnmufibp. 

• flw2bfnt muwljmp;wu uwmqmV/J.' '.)wt.lip~ q1wGp uh2 tnbqwqpnui bu 
fiUlJuopnp 1.J.zntlwa Gumzl! t. 19Cimu 2mp: 'Utp0-0-tj_wO- 2PP zCinrhPt.l 4hpp awtJ.w
Ll! utawfimu t: Cutn 2PP uwl.J.wpqw4p t.Pnt.PntuuwG' 4wphlli t hwztlwpl.J.ht hb
mwqnmt{nq Gjmpl1 nm2htm mCiwl}mpjntCil!: 

+ l.fbpft wJJmnmtfwamp;wu uwmqnzlfp uuwbglfwup: <!.htnwqnmt[n11. GJm
PI! tnbqwqpmu hG 2wt.Pp2 qtwfi}l ut2, wt{t1wgGnu.i tfi 2mp l. pwi.pwhwpmu: 
UnwGopG pwqwl}flp~Ghp, (!Utn ppbGg qwCiqtlwap, tunw2wgCimu hCi fiumt{wO-p : 
f2tuqwqp)1zfihpp zbp1.11wt{npuwup npnzmu bfi OU1lUptUOpfi Ujntpbp)1 wn4tuJlll
f>JillU1! (llltj_wq h UIJtfi): 

+ Uuwpww ljwpfl 1/mjuwpflufl.!ft qw;mump;wu uwmqnzlf[!: '.)wt}I)12 qtw
fimu ll!llltnpwummu tG 4wpGwJ)1fi tuwnfimpq: bl}b hhtnwqw 20 pnUihfitp)1 
l!Gpwgpmu tuwnfimpajl uh2 Gutnt{lllOIJ w qnJWUillU, lllll!W WJU ll!Pmwup t 
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oqunuqnpO-uwfi hwuwp: 
+ <.wuwljgtfwO- ljbpfl Ub2 lipnzwljfl hwupw;ftu u;mpbpfl UJWpmuwljmp

JWU npnzmuf!: 
- CaC03' CiumzpCi HCI-p tmO-mw wlJ.htwgfihtm wprumfipmu qnJwCimu t 

wO-tuwppm qwq (C02): <+wqwqnJwguwfi pwpop pfimtfiuPt{mpJwfi 
qtunmiu wnw2wfimu t i.ppi.pmp: 

- NaCl' wt{tl]1 hhzm t 6wfiw2t{mu hwutnhuuwfi u}12ngnt{: li:wp}l t.Pntuw
ppfi}12 oqmwqnpahl]1u tunphmpq t tnp.t{mu 4pptunh1 umniquwfi WJU 
dh[!: f!wgp WJ'l~ tunznpwgmJgmJ. hbmtuqntnhllrn lJ.wpbl]1 t GlJ.wmht 
lJ.bpUllJ.pp wajl(i pGnpnz pJmpbIJ.lllJpfi lJ.ummgtj_wap: 

- Cl' Na-p lJ.wu K-p wnlJ.wJmpJwfi GzwG t: <!,wmm4 pfirl)l.l}wtnnpwjpG 
PIWP oqfimpJWUp l.J.wphUi t npnzht WJl1 ll1Wpphpp UIWpmfiwl.J.ntl)Jntfi[!: 

- CuS04' tunznpwgmJgnt{ fiwJhl]1u tpLmu hfi tp4fiwqmJfi pJmptqfihp: 
+ Sqbpft wnljw;mp;wu uwmqmu!J · hwlfwljgtfwO- ljbp!J wnwudftu lfwub

flfl pwdwObjfll bl]wOwlfm/: 
- tunznptugnl]gp oqGmpJtutip, 
- htut.ltulJ.gt{wO- 4hp}lfi 1.11wl]1u hfi pmpq}l cit.. mqbpp tunl.J.tuJntpJwfi qhUJ.-

pmu filjmtntjmu t 4tpp uwufipl.J.Gbpp zwpdmu, 
- hwt.lwlJ.gt{wO- l.J.hpp Gumz[! tnb11.w11pmu tu ll!ttuutnp4pg Uitutnpwumt{wO

t.Pwl)bpp ut2 l. qfimu ll1Ul!2 tnbq (oppfiwl.J.' t{wnwpwfip tlflw): npnz dw
uwCiwl} wGg tnqhp[! (untupwqhll.PG i.pwnp tnhupnt{) hwt{wpt{mu tfi t.Pw
ptpp t{tppfi hwmt{wO-mu: 

+ l.fwuw2 qwuqtfwO-mu ljwlf 2pmlf Oftmpwmubpfl UJWpmuwljnlpJWU pw
uwlfwlfwu npnzm if£! ftul]/zqwznnpw1ftu PI/fJft uftpngm/: 

- 80 q pnpwO- 2pmu uwfipwgfimu bfi (tunznp) 50 q Gumz, 
- qnjwgwa lJ.wtuntJPI! l9fintu bCi twpnpwtnnp 2wt.Ppz utuwfip ut2 (qnJwfin-

tU t un1.11 200 tit tiwtumJP ), 
- 4wtumJp]1 i.J.pw l9fimu bfi 20 tit 10 %-wfing tn1nnppwgwtuwppm, 
- qnJillgwa JuwnGmpq[! pnptua qnt 2pnq htuugGmu bG ut1Cizh 500 UL 
- fiumzl! 1 O pnUihJ:l l!Cipwgpmu twtl tuwnGmu tfi, tuJCimhb1.111.t pwumu, 
- pfiajllJ.wtnnpwJpCi pntl]fll! pp2mu bfi pwutJ.wO- imamwmu h 2 pnUJ.b wGg 

qmJfil! hwubuw1.11mu hwmmlJ. qmfiwJpfi uwfi1111wlJ.p hbm: 
+ uftmpwmubpft UJWflDIUWljmpJlllUIJ npnzmu b[i hbmliJWf pwuwdl.intf. 

N03 (uq): pwru fiJmpJ:i qwfiqt{wa (q) = (uq/l): 100: 

f!wpop tunuwt{ntpJWUp up1nup ut2 fipmpwtnfibpp UIWpntGw4mpjntG1! 
npn2t1m hwuwp fiwtu wfihrwdh2m t WJU pwilhL hhmn hwt[wpht hJmp~, l.t 

hbfig qpwfintl ti PP2ht pCirl)l.4llltnD{lWJ}lfi pntyW[!: 
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13.3. libpfl npwLJfl L111L1Ciwllfl uuinLq.llwCi 
[!Cif1.hwCinq1 gnLgnLlICibp 

• Ubt.Pwl.J.wCi wpmwqpmpJwCi l.J.bp}l. qCiwhwmntU[!' hwztl.P wnCibtntl pbp.
pwhwtJ.wp}l. h uiwhwO-nJwguw(i uiwJUwGCihp[!. qCitJ.wO- 1.J.bp}l. qCiwhwmuw(i 
qhuwmu' qGuwu tJ.wJp[!, dwuwuwl.J.l! h uitimwupmpJwCi dwul.J.hui[!: 

• "lwhuiwCimU[!. 
- uiwhuiwuuwCi mhq(! (zhup}l. Gbpumu 1.J.wu qpumu, u}l.1nuwJ}l.Ci mwpn

qmpJmCiCibp}l h CiJmphp}l. 0-wal}bp}l. m}l.ui[!), 
- uiwhuiwuuw(i U[UIJUUIUUbp[! (UJ.WhU[WUUUIU dwul.J.bm(ibp[!, uiwhbu

mwpw(i(ibp}l 2hpuwum}l.1'.iwG[!, tunGwtlmpJntU[!, 1.J.bpp tlCiwuwmmubp}l. 
wnl.J.wJnL}}JntU[! L. WJtCi), 

- uiwhuiwuuwu bqwCiwlJ..I! (wnwug mwpwJ}l., uiwpl.J.bpmu, u}l.1nuwJ}l.G 
wzmwpwl.J.mu 1.J.wu tupwuwmmu, pwg bpl.J.Cip}l. uiwl.J. h WJtCi), 

- uiwhbum}l.g l.J.hpli }1.pwguw(i hCiwpwtJ.npmpJntU[!, WJGUlbIJ. 1.J.bp}l. t.Piwg
uw(i 1.J.wu tlwpwquwu hwtJ.wCiwqwCintpJntU[!: 

• 4.bp}l. h}l.q}l.bCi}llJ. 1.J.wpqwt.Uil'.iwl.J.}1. h 1.J.bpwJ}l.U wpdbp}l. qCiwhwmntU[!: 
• 4.bp}l. uzwl.J.mti[!. 

- uwupwgmu (uwGpwguw(i wum}l.l'.iwCi[!, u}l.wmwppmpJntU{!, hwuwub
nmpJntG{!, 0,01 uu-pg t.Pnpp uwuCi}l.1.J.Gbp}l U}wpmCiwl.J.mpJntU{!), 

- tuwnGmu (pwqwqpJl.iGbp}l. mhuwl.J.n h qnqwtJ.npuwu l'.izmmp JillU{!, 
tuwnCihtm mhnqmpJntU{!, l.J.bp.wtuwnu}l.W, h}lq}l.bCi}l.l.J.ntpJntU{!, tuwn
Cimpqp U}WUlpUIUUlUUIU hwl'.iwtuwlJ.wGntpjntU{!): 

•"lwmpwum}l. tuwn(impqp t.Pntuwqpmuu' uttuwu}l.qwl.J.wCi bqwCiwl.J.ntl, 
oqwl'.iuzuwup h WJtCi, t.Pntuwqpmuubp}l. mhnqmpJntU{!, tuwnumpqfl pwqwq
PPiCibp}l. mwpwG2wmuwu tJ.mwuqu: 

•Unwu6}1.G pwqwqpJl.iCihp}l. uiwhuiwumil[! h qpwug tuwnCitlhtm hwlj_w
Ciwqwump JillU{!: 

• "lwmpwumtlwO- lJ.bpwtuwnCimpqp pwztumun. 
- pwztuuwCi dwuwCiwlJ..I! h hwl'.iwtuwltwCimpJntCi{!, mhuwl.J.I! h l'.izmmp

JntU[!, 
- 1.J.hGqwCi}l.Cibp}l. 1.J.nCil.J.phm mhuwl.J.PG h wpmwqpwqw(i fuupp(i mptlllfl 

qbpwtuwn(impq.lt qwqu}l. h OwtJ.WtP hU1UUIU[UIU1WUtuwubgntu{!, 
- pwztuuwu nurwgpmu tuwnumpqp mpnhUwu tJ.mwuqn: 

• 4.bpwl.J.puwu {!Cipwgp}l.Ci hbmhhm. wtunpdwl.J., uCitJ.wO-mpJmCi, 1.J.bCiqwu}l.
Cibp}l. tuupwJ}l.Ci uiwhtJ.wap}l. qhuwmu l.J.hpwl.J.puwu 1'.iwltwm}l. pwtJ.wpwp LtiGblI!, 
ioqmwqnpOtJ.wO- 1.J.hp}l. mbuwl.J.Ci m pwCiwl.J.n, 1.J.bCiqwCi}l.Cihp}l. tl_wpp{! mmbttiu 
(l.J.hpwuwu}l. 2mp2 mbqwt.PntumuCibp, uiwmwp qpwu unmbuw1m hwuwp), 
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1.J.bGq.wGpubpp tlwpim 2mp tuuhtm dwuwCiwl.J., 2pntl wuiwhmJ.tJ.wampJntGI! 
(I qJ.lup L. I 1.J.q 1.J.bpp hwztlntl' ttimp ): 

• libpwl.J.pmupg hbmn 1.J.bCiq.wupGbpp lj_wppp qpmwpqmu. 1.J.bCiq.wupCibpp 
hwGq}l.um qwu wztumJd (zwpdmu) 4.Pl'.iwl.J., 2PP uiwhwu2, qwqwCiwJ}l.Ci Pl!
Gwqq.Cibp}l. qpuhnpmu, ubnwgwCil.J.ntpJmCi, 1.J.111.J.11mu L. WJtCi: 

• libpwl.J.puwu tJ.hpwhul.J.mu. hqpmp JWU wtlwpm}l.Ci L. 0-Ci}l. l!Cipwgpmu, 
twlJ.mwg}l.wJ}l. ul.J.qpmu, uwmqwzl! hbnwgCihtm L. 1.J.bCiqwu}l.Cibp}l.Ci tJ.bpwtuupw
tJ.npbtm, Jl.Ciiuibu Ciwh l.J.bp}l. t.Pm.P.ntuuw(i qhUI12mU: 

• libGq.wu}l.Gbp}l.Ci l}bpwl.J.phtm h 2phtm uwppwtJ.npmuCihpl!, gwupwpp 
mbuwl.J.[! 1.J.wu hwmwq}l. aw0-1.J.ng(!. 

- mtl.Jwt mbullll.J.P L. ubnlllhwuwl.J.wJpCi tuupp l.J.bCiqwCi}l.Cibp}l. hwpUU!plj_w-
0-mpJntG[! uwppwtJ.npmuubp}l. m}l.uiPG, qpwCip uwpmp uiwhhtm hCiw
pwtJ.npmpJntU[!, 

- wtJ.mnuwm 1.J.bpwuwuuhp (l.J.lllpqwtJ.npuwu hCiwpwtlnpmpJntGI!, lJ.hp}l. 
1.J.npump wum}l.l'.iwCi[!, tugwuuwCi hwlj_wCiwqwCimpJntUI!, '.PmCilJ.g}l.nCiwt 
tllil'.iwl.J.p uiwhuiwCiuwG hwuwp wz}uwmwCipwJltCi aw}uubp[!), 

- }utibtm 2PP h gwupwpp npwl.J.[!: 
• libpwl.J.puwu mb}uCi}l.l.J.wCi. 

- t.Pntuwqpmuuhp}l. [!Upwgpmu l.J.bpwtuwnumpq.lt mwpwu2wmmU[! pw-
qwqpfliCibp}l., 

- IJ.bpwl.J.puwu hwuwp dwuwGwl.J.}1. wCipwtJ.wpwpmpJntGI!, 
- 1.J.bp}l. wCidwuwCiwl.J. h wCil.J.wCin(i pwztumu[!, 
- l.J.bpwuwCiubp}l. wCipwtJ.wpwp LWJUntpJntU[! (1'.iwqwmwJ}l.Ci), 
- wlj_mnuwm IJ.bpwuwuCibp}l.g l.J.bp}l. 1.J.npmumCihp[!, 
- l.J.hpwJpCi wtl_mnuwmmu qCiqfll.J.Cibp}l. qnJwgmu[!, 
- ubl.J. 1.J.bpwmbuwl.J.pg UIJL l.J.bpwmbuwl.J.}1. l.J.uipml.J. wCigntU[!, 
- hwuwl.J.gtJ.wO- l.J.bp}l.g wl'.ip turlllCi}l.iCibp}l. 1.J.mpml.J. hwumu[!, 
- 1.J.bp}l.' zwm wpwq t.Pntumu[!, Cinp 1.J.bpwmbuwq}l.Ci hwpuwptlhtm hw-

uwp uwhUwGw-t.Pwl.J. dwuwCiwl.J.I!: 
• lvuhtm 2PP npwl.J.J! h 2pwuwmwl.J.wpwpmUJ!. 
- 1.J.buq.wupCihp}l. hwuwp Ili uitimwCip 2PP Ciw}uCiUlqwCi uwppntul! (Cipm

[1WU1Cibp' wtl_hLti pwG 150 uq/t, um1'.PwmCibp · wtJ.bLti pwu 240, bpl.J.wr · wtlhtti 
pwCi 0,2, Cipmp}lmubp' wlJ.htP pwCi 0,5, NH3' wtlhtP pwG 0,05 tit.ft , NaCl' wtlh
LP pwCi 3,5 q/1, H 2S, h}l.tlwCiq.mpJmCiCibp}l. hwpmgJl.iCibp): 

- 2pwmwpnqmpJmCiubpmu 2Plt 1.J.pl.J.Ciwl.J.}1 uwppuwu wCipwtJ.wplllp n
pwl.J.I! 

- tuungCibpmu 2PP wCipwtJ.wpwp hnupl!, tuuhtm wCipwtJ.wpwp l'.iwlJ.wmJ! 
(hwml.J.wuibu wunwCi[!), 1.J.bCiqwu}l.Cihp}l. wCipwtJ.wpwp hwpuwptJ.wO-mp
JlllU[! hwmml.J. m}l.uiP tuungubp}l.G (Ci}l.uihtwJ}l.G, pwuwJ}l.Ci): 
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U mJu pwdumu uhpqwJwgtJ.wO- tu mwpphp mhuwqp L. wpmwIJilwqwu 

Jut.lphpp qhuqwupuhpp (qpwu qntj_hp, pmtj_nq gnqpquhp, mnhUwjpu utpmuuhp, 
pmtJ.nq Junqhp) 4tpwpwctpuutpp hwztJ.wpquwu oppuwquhp[!: 'l-pwup 6pzm 
qwmwphtm hwuwp wuhpwdhzm t puwuwt qhuqwum Uphpwmtj_mpJmuu m 
qhuqwup qwliqtj_wO-[!, mlimhump JWU 4 hpwmhuwqlihpp tuhpqhmpq wpdtprr: 
4hpwpwdup hwztj_wpqli ppwqwuwgtj_mu t hw2npqwpwp (pWJL wn pwJL) L. 
tJ.hptmO-tj_mu wnwtJ.hL qwpL.np (qppmpqwqwu) gmgwupzuhpntj_: 

liJu pwdup UUJ.wmwqu t mwt qhpwpwdlip hwztj_wpqp hwuwnnm gm
gmuuhp: Unw2wpqtJ.n11 hwztj_wpqp hqwuwtil! pwtj_wqwu 1.1.J.Wpq t : UumUI! unp
uwtj_npnq mwpphpp pwliwqp uwhUwuwipwqmuu huwpwtj_npntpJmu t mwwu 
qwmwpht hwutuwmwpwp 6zqppm hwztj_wpq: Cliq npmu, umwgtj_mu t qhpw
pwdup wJul.l.J.Pup npwq, npu ~P uiwhwu2mu WJL uiwpwuhmphpp hhmwqw 
tj_hptmO-mpJmli: f!uwqwu t, np pwgp wnw2wpqtJ.nq hqwuwqpg' qwpnq tu oq
mwqnpO-tJ.ht qhpwpwdpuuhpp qwquuwu WJL uhpm1utp: 

14.1. lipwCi ~ntlbp~ ~bpwpwctCi~ ~wqllnul[! 

14.1.1. tfihpqpwJp L. ufifiqwfiJntphpp UJ.Whwfi2p npnznuif! 

5mgwCi)lzGhpl! u ~wlltuwu u)lwt1_npl! UbampJntCi[! 
LrntUi 4hCiqwCi)l qwCiqt1_wbl!, 4q 500 

Opw4wu 4'1131!, 4q 20 
lrwJ!)l uh2 uiwpmCiw4tlmu t, % 

4,0 Jillll 
majnnw 4 mg 3,4 

'.:Jnp CiJmJl)l l!CiqhwCimp. uiwhwu21!, 4q* 15,5 
WJ'l J!tlmu' 4nzm 4hpjlg 11 ,0 

lrhuuwuiwhuiwuuwu uiwhwG21!* 
LU1:, lf.Q U:h4 op.mu 31 ,0 
o.:!, 111 ( oqmwqnp.bh!.'1 hmu lllIJ.nmh)lG ), 380 
q/op. 
Ca, q/op. 16,5 
P, q/op. 14 

1 4q 4wf'l)l qnJwguwCi hwuwp uiwhwG21!* 
LU1:,lf.Q 3,17 
o.:!,111, q 86 
Ca,q 3,1 
P,q 1,4 (1) 
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14.1.2. ~luifiwqwfi qbpwmbuwqfibplt uCifiqwpwpntpjwCi qfiwhwmnurn 

£!UUl ~np liJmplt, tfibpqltwJlt, oqmwqnp~nq hnuI tqpnutbltfilt, bnuI 
PlllJ\WlipwfiJntplt u.i.wpmCiwqmpjwCi h wqmnti qmpti~wJltfi hw2tlbltznti 

Y:hpwmhuwl}Ghpp uGGqwpwpmpJtufi qGwhwmmU{! UJbUlp t l}wmwpbt' 
hGwpwtlnppfiu hwzt.lP wnUbtntl wfigwa mwppUbpp pbppflg umwgtlwa l}hpfl 
wGwtliqp wpilJmGpGhp[!: Unw2flu hbppflG wUhpwctbzm t qfiwhwmbt uJltnup 
l}wqu{! L npllll}[!, np{! l}nqbpfl hwuwp l}wqu4_btlip l}bpwpwdfifl hpup!i t: 

5wGl}ww t !iwL npnzht ufltnufl uh2 l}wi_gflmufl L .'.pnu:pnpfl UJ.tupmfiw-
4ntpJmfi{!: <l>wumwgp m4.Jwl Cibpfl pwgwl}tuJillpJwli qtuwmu hwpl}wqnp t 
oqmt.lhl tullJmuw4WJpG 4nqufinpnzp.~ gmgwCiflzCibpflg 4wu fiwtunpq mwppGb
pfl m4.JwtGhppg (bpb l}hp[! umUJg4_ht t {!ULil hwuUJGuwG mttu!intnqjlwJp L hnqp 
UJ.W(llll(lLilWQUW (i ): 

14.1.3. Y:bpwpwctfilt qwqumuI! hwgwqqti 
qwuww utitnup h ]unmp hpuwCi tlPw 

Y:bpwpwdfifl hfluCiwl.J.wG l}bpwLnhuwl}Gbp[! UJbLilp t WUJtuhm[bfi ubl.J. 1.J.n
t.l.P9 opwl.J.wu 12 l}q l}wpfl ULiltugmu: '.)np UJmpp UJWpmfiwl}mpj\UU uwupG 
Ln4.Jwt!ihp[! l[bpwpbpmu bu pfiwl}wfi tunGwt.lmpJwUp lJ.hppfi, ufiwgwa gmgw
GflzGbp[! · ::>u-flu: 

Y:hp[! 
'.)\,, LUl:, (,<Tl, o(. <Tl, UY:<.' (,{()-' Ca, P, 

9: lf.2 9: 9: 9: 9: 9: 
Uptnu 350 5,74 161 129 s 246 6,9 3,3 
hmtn 860 5,68 127 126 0 306 9,5 3,l (2) 

'"Uli~ - Uqmnp lJ.U1p}1~UlJ}1il hU12tlh42]1n, Wll - o.!.'ll): 6,25: 

Uprum!ipmu oqLnwqnpaqwa 1.J.bpfl pwfiw4I! hlllzt.lwrtit.lmu t lDP GJmpb
pntl L pfiwl.J.wu ]unuwqmpJWOp, np{! ufltnumu l}wqumu t 8 l.J.q, flul.J. tunmnuf 
2,0 4q '.)\, 4wu 22,9 l}q p!iwl}wu uptnu L 2,3 l}q tunLn (3): 

CuLn UJWhqwapjl LnbtufintnqplllJP L l.J.bpwlJ.puwG LnhtuGfl4lllJP (oppuw4· 
lfnqhpp lfwUJ.nt.l.P UJ.lllhqwap L 4hpfl ubpbfituJtugl[wa plllztumu), pntn[l l}mlhpjl 
hflufiw!Jwu !Jbpwpwdfip pwqwqpllluwubp{! }uLnwgpwa !Jbpp oqmwqnpa
uwup hlllzqbl}znqmu bu uphpwmqmpJwG pwqwJpfi uwqwpqwqpfi htuUlliUJ.tu
tmuutuwfi (opj1Gw4 · opllll}tuG 12 qq 1.J.wpGwLn4_mpJmli), jlul} hwztlhlunt.1.wa 
tuLnwgpwa qbpfl wGhpwdhzm pwGtu4I! hlllt.lbttlmu t wGhwLnllll}lllli l}wpGwJflli 
UpbpwmqmpJWU{! hun1WUJ.Ulllltuu]uwfi: 
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Un bqwfiwl}p qtnqpmu hpufiwl}wfi l}bpwpwctpfi[! uwhuwfitlntu t wnwtlbt 
pwpop l}wpGwJpG uphpwmtlntpJtuG hwuwp (oppfiwl}' opwl}wfi 25 l}q l}wp
fiwmtlmpJmG): liJqu.i.PuJ1 l}bpwpwctGmu upwctwuwGwl} u.i.wpmGwl}tlmu hfi pn
tnp wfihpwdhzm ufiGqwfiJmpbpfi m l}hfiuwpwGwl}wG wl}mJltl GJmphp£! {tuJU

u.i.tu l}n~tlwa' ww4hpwpwctpfi tuwnfimpq): 
(2) L (3) m4.Jwtfihpp hpuwfi tlPw hwztlwrtitlmu t l}bpp up2ngntl umwg

tlnq uGGqUJCiJmpbpp pwfitul}{!: 

Y:hp[! '.)\,, LUl:, (,<Tl, o(. <Tl, UY:(. (,{()-, Ca, P, 

~9: lf.2 9: 9: 9: 9: 9: 
UP.tnu 8 45,7 1288 1034 41 1968 55,2 26,4 

hmm 2 11,4 254 252 0 612 19,0 6,2 

CGqw-
10 57,3 1542 1286 41 2580 74,2 32,6 (4) 

uh Ii I! 

UJUUJbU 1.J.nl4_tua' 1.J.wp!iwqnJWgUw!i UbbmpJWUp (4:Q.U) 1.J.wpbtli t npnzbt 
wnwfiopfi l.J.bpwtnbuwl.J.fibpp 1.J.wu 1.J.bpwpwctfip uUfiqwfiJmpbpp h l.J.bGuwpwfiw-
4wG wl.J.mJltl fiJmpbpp UUJ.WUtlbtlip wpilJmGwqhm wqqbgmpJntG{!: Y:Q.lf-!i 
gmJg t tnwtliu, pb nppwfi 1.J.wp 4wpLnwqpt.1.P tfibpqflwJpg l}wu oqmwqnpat.lnq 
hmu UJPDLilhpGflg 1.J.bliuWUJ.lllhUJlllUUWG hwuwp UJWhlllU2I! (4:'1l'1l) hwfibtmg 
hbmn (ubp opflGwl}mu' 1 1.J.q 1.J.wpfl qnJwguwG hwuwp UJtuhwG24_mu t 3,17 lf.2 
LUl: L 86 q o<. <Tl): Y:wpGwqnJwguwfi ubampJntG{! hwzqmu bG hbmL.Jtut lJ.bpUJ. 

Y:bpwpwctfimu 4:'11 <ll-p '1lwhw!i2I! 

5mgwCipzI! UJWpmfiwl}tlmu UJWhtuG2I! 1 l}q l}wpp yQ.lf 

t (4) (1) hwzt.lml 

t!ibpqptujjl 57,3 - 35,5 : 3,17 *= 6,8 4q, 

hwuwp, lfQ {!UUl 
LUl:-p 

o<. '11-p 1286 - 420 : 86 **= 10,07 4q, 

hwuwp, q {!Utn 
o<. <Tl-fl (5) 

"4 % Jmrtli !, 3,4 % utajllllwqmg]1 U\WP11tilU14.nLflJWUp 1 qq !J.wpp tilbpqbuip!J. wpcthp(!: 
'"*I qq qwf1)1 qnJwguUlil hwuwp wilhpUlctt2ui o.!."1-)1 ll!whwu1nr 

<_wzl[wp!Jpg bpLmu t, np 1.J.bplllpwctGp hpuGwl}wG !Jhplllmhuwlf !ihpp (ujl
tnu L tunm) tfihpqflwG pllltltupwpmu t ujltuJG 7 l}q lJ.lllpjl qnJwgulllG hwuwp, 
ujlG~qbn UJPDUlbjlfipg l}wpbtli t utntuGtut l 0 l.J.q l)wp: liJil UJWUlOtunnt.l ljwp!iw
qnJtuguwG ubampJmGfi wfihpwctbzm t hwzt.lh4znbt, {!Gq npmu, tGbpqpwJfl 



328 14. lfbpwpwdftliilbpft hw2lfwplj 

uiwpmGwl}mpjwG wi.J.btwgt'iwfi mqqmpJwtip: lijq fiuiwmw4nt.J. hwpl}wt.J.np t 
4hp.wpwc!Gnu'i J!fiqqp4ht pwp6p tfihpqhmpl.J. wpdhp mGbgnq hwztlhl.J.znnq l.J.hp 
(bqpll}U1W9I;l{lhfip utJtnu, 4hpp l'iwl}fiqbq 41m'i hwmp4): 

OptJGwl}' ltbpp !'iwlJ.Gqbqp qtu.wmo umwgt.j_mt'i t. 

Qu, llJt, 4<ll, 04111, Uli4 4fcT, Ca, 
q lJQ q q q q 

150 7,56 89 152 -10 69 2,5 

P, 
q 

2,5 (6) 

4.bpp !'iwlJ.Gqhriflg qnJWUmti t, [!UU1 Uft-p, 7,56 : 3,1 7 =2,38 4q 4wp, ru4 
(!Ultt04lJ-p' 152:86 =l,774q: (7) 

Y.hpwpwctfip hwztlh4znt'iwG hwt'iwp wGhpwcthzm 4tpp. nw4Gqbqp pwfiw-
41!, J!UU1 4wpGwqnJwgtiwu t'ibompJwt:i, hwzt{wplJ.mt'i hG hhmLJWL pwGw6Lnt.l. 

6,88 + (x · 2,38) = 10,07 + (x. 1,77) 
2,38 x = - 6i88 + 10,07 + 1,77 x 

0,61x=3,19 
x=5,23: (8) 

libpwpwctfir hptiuw4wu l.J.bpwmhuw4ubpp tfibpqpwjp wfipwtJ.wpwpmp
JnlU[! hwt'iwqznbtm hwt'iwp. uiwhwG2tJ.mt'i t wtJ.btwgGbt 5,23 l}q 4tpp nw4Gqb
qp '.)L,: 

liJI1 qbu.wmt'i uliuqwliJmphp.tJ {!fiqhwump pwGw4l! l}bp.wpwdGmti 44wq
t'ifl. 

trDt 
libp{! '.)1., ' LlJt, 4111, o<!.<ll., Ul14 4fcT, Ca, P, 

q lfQ q q q q q 

Uptnu 8 45,7 1288 1034 41 1968 55,2 26,4 

lumn 2 11,4 254 252 0 612 19,0 6,2 
libp.fl nw4Gqbq 5,2 39,5 465 790 - 52 361 13, I 13,l 
CGqwt'ibG[! 15,2 96,6 2007 2076 - 11 2945 87,3 45,7 
libfiuwuiwh-
uiwfit'iw(i 
hlllt'itup. 31,0 380 32 23 
liwpGwjpG 
t'ipt1uumtJ.mp-

1696 55,3 
Jwfi hwt'iwp 65,6 

22,7 

lic+lJ, 44 20,7 19,7 18 . 11 
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14.1.4. ~ptHiwqwu qhpwpwdfip wfiwtltq 

Cum tut.pqtJwJr h uwmrttrur uiwpmuw4mpJwG' 4wpGwqnJwgt'iwfi t'ih-
0-mpJwG mwpphpntpjntUJ! 4wphtf:i t hwt'iwpbt pl1lJLWu111bLtJ: Uw4WJU wqnm)l 
qmptJlwJpG hwzt.lt4zP.nl! zwm gwap t (-11' gwuwtiwlti + 35 q t{lnfuwphG), ru
m t.l4WJl1lt'i t l[mptJlP t'iwGptGbpnu'i wqnutp wGpwt.lwpwpmpJWU t'iwupG: U
qmnm.J. t..Ull{iuhnt{t{wampJmUJ! l.J.wphlti t ummqhL 4wpp t'ih2 t'ipqwujmplt 
uiwpmfiw4mpJwt:i npnzt'iwt'ip: Qum finpt'iwJP.' I 00 q l.J.wpmt'i 'lflW pwuwlt[! 
20-30 t'iq t : 

4.hpwpwdup htJtiGwlJ.wG l.J.hpwmhuwl.J.Ghpnu'i hnu'i pwqtuGpwUJmpp uiwc 
pmGwl1mpJntU{! 22-25 % GnptiwJP. qtu.wmti hwt.lwuwp t I 9,4 % (2,945 : 1,5,2 · 
100 %), npp 2/3-[! uitmp t 4wqtip 4wµmgt.lwiJpwt{npt.lwiJ pwqtuGpwGJntp[! 
(4hpp nw4Gqhqmti WJU pwgwl.J.wjnu'i t): Ptugp Wjq' wGhpwdbzm t mzwq
pmpjntU qwpot:ibt hwGpwJpt:i UJmphpp hwzt.lhqznr t.J.pw: "Uwmppmti(! uitmp t 
lthpwpwdGtJG wt.lhtwgGht 4tpw4pp wqp mhu1:mt.l: 

4wzt.lhl.J.znt.J.wa hpt'iGwlJ.wG (awt.J.wtwJpU) 4bpwpwctur htJt'iwG t.J.ptU hbzm t 
oquiwqnpabt hwzt.lbltznt.lwa tumwgpwa 4tp (4Iv4.), npr lwt{lwpwctrul! uwh
t'iwGt.lmt'i t {!Ulfl wGhwmwlJ.wG t'ipbpwmt{mpJwG: Qum tutpqbmpl.J. h lll£1.nmbp
UWJPU uGGqwpwpmpJwU 4luli-G uitmp t mGbuw hwt.ltUuwp lttUpfiwqnJwg
t'itufi t'ibO-mpJmfi: liJUUibu, 1 4q hwzt.lbltznt{tua tumwgptua 4hp[!, np[! uitupm
Gw4mt'i t 6,7 lf.2 llJt L 182 q o4<ll, tntULtJu t 2,11 4q 4wp (llJt lfQ' 

6, 7 : 3, 17= 2, 11 l}q, o4 <ll' 182 : 86 =2, 11 4q): 

5,Iu4:-h wUhpwdhzm i;?wCiwlJh hwzywntm. 
lmt.J.P J.iwpGwmt.J.mpJUlU[! J.iwqt'inu'i t 20 J.iq/op: I 3,5 qq qw13fl. umwgnu'i 

wuiwhnt.lnri hpt'iGw4wG hwztlb4zntJ.wa \ibpwpwclupG U!U1hwu2t.J.nu'i t wtJ.b1wg
ut1 Lu 6,5 4q lJ.wpp hwt'iwp wfihpwclbzm fumwgpwa 4hpP, pwGw4: 

6,5 4q 4wp: 2,11 4q 4Iu4/qq l}wp = 3,1 4q .!.lvli: 
btfihtml hpt'ifiwl}wfi 4bppg opw4wG 13,5 4q 4lllf3P qnJwgt'itUfi huw

pwt{npmpJmGpg' 4luli-r wwgmgltl pwGwlJ.p UJ.WhlllU21.1 hwpl}wl{np t pw2tuut 
hbtnl..JWL qbpui (6,7 lJQ LlJt I qq '.)1.,-p U!WPillfiw4mpJW-0 qbtqpmti). 

Opw4wfi 4rPI!, l}q 5* IO* 15 20 25 30 35 
4lvli-p pwGw41!, 4q - 0,7 3,1 5,5 7,8 10,2 

* ..!,wzt.lh4zmtwa hjl.1.HiwqwG qh11wpwctGml uGGqwGJm!}hpp wuiwhnt.l_nurn wt.lhL\l pwpop 
t, pwG U1Whwfi2D u13h[1Wtnt.l_lllj3JWU hwuwp: 'l-w wGhpwcthzm t WJU 11tuwmu, hpp tint.tu 
UJ.hl11J;1 t opqwGpqumu uiwzwp ltntl1lw4Ji.: UwltwJG hw11qwt.l_n11 t tumuwtllhL owpuiwqw
Lntlipg, hwmltwUJ.hu 1w4mwg]l.wJ]l. t.l_bp2mu: 
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Ol'CU'l-POl'Ja-301'1.,. <.w2$ wnlihtml [!Ciqhwfimp qbpwpwctfi]l qwq1rn 
m uCiCiqwpwpmpJntfiJf wCihpwctb2m t umMwCiwiflw4ht .!,IvlJ-]1 pwCiwq[!: QCiq 
npmu, npUJ.bu qwfinfi, uwhuwliwiflwqn11 qnponfi t hwuwpiJ.mu h]luCiwqwCi qh
pmu wofuw2php]l UJ.wpmCiwqmpJmCi[!: '.:>np fiJmpmu UJ.hmp t tJlfi]l wnCiiJ.wqCi 
18 %, hmu pw11wCipwfiJm.p, np]l 2/3-[! UJ.hmp t qwqu]l qwnmgiJ.wopwJ]lfi pw-
11wfipwfiJmpg, ]luq ou1wfi h 2wpwpg' lli wiJ.btJl, pwfi 30 % (<'.iwqCiqbrm illP 
Cijntplll.U UJ.WpntfiWqntU t wiJ.htJl 2WU1 zwpwp' 50-60 o/o): 

bpb qwpCiwj]lCi uphpwmiJ.mpJOl.Ci[! qmCiiJ.mu t wnwiJ.bt pwpap uwqwp
qwqp t.IJ1w, wUJ.w hwpqwiJ.np t <'.izqpmb1 hwziJ.b42niJ.wo fumwgpwo qbpJ:t tfibp
qhmf14 wpcttpe: liJUUJ.bU, 1 qq .!.Ivl.J-mu tfibpqpwjp fummpJOl.U[! 6,7-]lg uflCiih 
7,6 UQ LUC w4.h1wgfib1m qtuwmu qwpCiwqnJwguwCi uhompJntfig pwpapw
Cimu t 2,1-pg Upfiih 2,4 qq: tfibpqpwjp pwpap UJ.WpntfiWqntpJWfi hw2$fi 
mpiJ.n11 .!.Ivl.J-fl pwliluq[! qwpbtJl t UJ.WqwuhgCihi: '1-w qpwqwCi t wfiqpwqwn
Cimu owiJ.w1wJpfi qbpwmbuwqCibp]l mmhtJlm.pJwfi t.IJ1w, pwfi]l np WJCi qwfu
t.J.wo t fumwgpwo qbpp pwfiwqpg: 

bCipwqpbfip, np uhp mpwuwqpmpJwCi mwq t11wo .!.Ivl.J-Ci mfip hbmhJWl 
gmgwCif12fibp[!. 

l.Jbp[! '.:>'V, LUC, .!,Ill, o<,lll, Ul.J.!., <,JO-, Ca, P, 
q lJQ q q q q q q 

.t.Ivl.J 880 7,1 188 193 2 128 7,5 4,7 
(8) 

Opwqwfi 30 qq qwpCiwmiJ.mpJwup qn$ hwuwp gfiqhwfimp qbpwpwct]l
fig 4tJ1Cifl. 

Ivnmw
pntJUb
pp uf11nu 
lunm 
l.Jbpfl 
<'.iwq[!Ci-
IJbf\ 
.!.lul.J 
Qfiqw
ubCi[! 

'.)L,, 

q 

8 

2,0 

2,2 

7,4 

19,6 

LUC, 
UQ 

45,7 

I 1,4 

16,6 

52,5 

126,2 

<.Ill, o.!.'fl, Ul.J.!., <.JO-, 
q q q q 

1288 1034 41 1968 

254 252 0 612 

196 3 34 22 151 

1391 1428 15 947 

3129 3048 34 3678 

Ca, 
q 

55,2 

19,0 

6,0 

56 

136,2 

P, 
q 

26,4 

6,2 

6,0 

35 

73,6 
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S4.Jw1 qbpwpwctJ:ifin, npg iilP CiJmpmu UJ.wpm.Ciwqmu t 19 % pw11wfi
pwCiJntp L WUJ.WhniJ.mu +34 q wqnmp qmpfliwJpfi hw24.blJ2fln, pwiJ.wqwfi iw4. 
t hwiJ.wuwpwqzniJ.wo: UwqwJfi qhpfl <'.iwqfiqbT\J:i pwqwCipwCiJntpp qwnmg
tJ.wopwJpfi wpcJl:;pfi mCip qpnJwqwCi Ci2wCiwqmpJntCi, WJIJ UJ.Wm<'.iwnnt.J. qbpw
pwctpCi[! qmCiiJ.mu t pmJ1wmphtJ1 uwhUwCiCibpmu: Ul.J.!.-p ubompJwfi .'.ppqpnin
qflwqwCi wqqbgntpjntCin qn$ opqwCipqup 4Pw qwpbtJl t npn2b1 qwpp ut2 up
qwCijntpp UJ.WpntCiwqmpJWUp: 

14.2. Puntnri 
gnLL'14Cibp~ LjbpwpwctCi'1 f.lwqllnu1n 

14.2.1. tfibpqflwJfl h ufifiqwfiJmpbpfl utwhwfi2p npnznuig 

5ntgwfip2fihpfi Ill iWiflUwfi UpwiJ.np(! 
5mtJ14]14bCiqwCi]l qwCiqiJ.wo[!, qq 
UJi2]1fi opwqwfi pw2w<'.ig, q 
'.:>np CiJntpp UJ.whwfi2I!. qq * 
Qfiqhwfimp UJ.whwfi2TI' <I>t, UQ 

.!, Ill, q 
Ca, q 
P,q 

UbompJntfi[! 
325 
1000 
6,5 
66,4 
790 
39 
19 

*4hpp ~np UJmpp U[WhWUl'J! uti2tiu hwzt.lml lJ.wqumu t lJ.huqwujl qwuqitwoj1 2 % 
(pmuwu ulJ.qpmu' 2,5 %, pmuwu witwpmpu' 1,5 %) : 

14.2.2. Unqw hpufiwqwCi qbpwmbuwqfibpfl uCiCiqwpwpmpJwfi qCiwhwmmufi 
gum iDP CiJmpp, tfibpqflwJp, hnuI UJ.PDUlbpfip L. hntu pwqwfipwfiJmp)l 

UJ.wpmfiwqmpJWCi (mbu 14.1.2.) 

14.2.3. l.Jbpwpwctfip qwqumun funmwpmJubpp uf11nup hfluwfi itPw 
(mbu 14.1.3.) 

lrbp[! 
'.)L,, <I>t, <.'fl, o.!, Ill, Ul.J.!., .!,fcr, Ca, P, 

q UQ q q q q q q 
IvmnwpntJUb-

350 9,71 151 120 5 246 6,9 3,3 pp uf11nu 
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JvnmwpnlJubpft uft1nuft hwzr./]10 ljbpwpwdOnuf ljwlfb1wOw 4,5 ljq ::Ju: 

5mgwup2- ~n_,, <I>t, <.Ill, o<. Ill, Ul-1<., -!,{(}, Ca, P, 
utpn ltq lJ52 q q q q q q 

Cuqhwump 
UJ.WhWU2l! 6,5 66,4 790 39 19 

"lwpmuwlt-
t.Jmu t Jun-
mwpmJubpp 
uptnumu 4,5 43,7 680 540 22,5 1107 31 15 

Cbqnni{! 
UJ.whwu2pg 
(+,-) -2,0 -22,7 110 -8 -4 (9) 

-!.mu UJ.Pnmbpup L tubpqpwJp hwpwpbpw4gm13Jmul! uptnumu ltwqumu t 
15,6 (680 : 43,7) : ~u-p ~pwtJ.wpwpnq pwuwltl!' 4,8 4q (110 : 22,7), hwuw-
lt2ntJ.mu t ltbpp owquqbqp hw2tJ.Pu: 

li:bp{! 
~u, <I>t, <.Ill, o-!."l, Uli:<,, <_[c}, Ca, P, 

q lJ52 q q q q q q 
li:bpp 
ow4uqbq 140 11,9 77 149 -12 69 2,5 2,5 (10) 

li:bpp owqfiqbqp ~np fiJmpp wfihpwctt2m pwfiwltP hwztJ.wrltl!· <I>t 
(22,7 lJ52) t. <,Ill (110 q) wwtJ.wpwpnq pwuwltl! tJ.bpgfiht (9) mtl.Jwtubppg: li:bpp 
!'.iwltfiqbqp 1 ltq ~np fiJmpp ut2 UJ.WpmfiwlttJ.mu t 11,9 lJ52 <I>t t. 77 q <.Ill, pult 
l)bpwpwctup hw2tJ.bltznuwfi hwuwp wfihpwctbzm ~np fiJmpp pwuwltl! l)wqumu 
t 22,7: 11,9 = 1,91 4q: 

lipllJmfipmu umwgtJ.mu t hbmhJWl 4tpwpwctpfin. 

li:bp{! ~u, <I>t, <.Ill, o<. Ill, UY:<., <_[c}, Ca, P, 
q lJ52 q q q q q q 

funmwpmJ-
ubpp uptnu 4,5 43,7 680 540 23 1107 31 15 
li:bpp 
!'.iwltfiqbq 1,9 22,7 146 283 -23 132 5 5 
Cliqwutfin 6,4 66,4 826 823 0 1239 36 20 
Cliqhwfimp 
UJ.WhWU2{! 66,4 790 39 19 
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14.2.4. 4:bpwpwdlip wliwl1:J.q 

li:bpwpwctumu hmu UJ.Pnmbpup npnzwltp wtJ.twmltp UJ.WJuwuubpmu 
uiwpmfiwlttJ.mu t wfihpwctt2m pwfiwltmpJwup tjm]uwfiwltwJpfi tfibpqpw: 
Uqnmp ltmpp~wJpfi hw24.tlt2rnl! hwtJ.wuwp t qpnJp: 

PwtJ.wpwp t fiwL illfl fiJmrp ut2 hmu f3WI]_WUf3WUJmpp UJ.Wpmfiwqmp
Jmfi{!' 19,4 % (1,239 qq : 6,4 ltq): <.w2tJ.wpqfibpp hwuwowJfi ' ltbpwpwctfipfi 
wfihpwctbzm t wtJ.btwgfibt ltwwpmu, pfiiUJ.bu uwt. ltbpwltpp wq: Dppwfi 
pwpop t ]umnwpmJubpp uptnup npwltn L ltbpp !'.iwltfiqbqmu iTIP fiJmpp pwfiw-
4mpJmfio, WJupwfi trntl t ltbpwpwctfip mmbtlimpJmfin: li:bpwpwctfipfi ltbpp 
!'.iwqfiqbq wtJ.btwgfibtliu wfihpwctbzm t mzw'lPmrJmfi qwpofiht 'lPwfimu pw
tJ.wpwp pwliwltp LtwnmgtJ.wO-pwtJ.nptJ.wO- hmu 13wqwfi13wfiJmpp wnltwJmpJW
fin: 

14.3. Puntnq funqbp~ lfbpwpwctCi~ 
lfwqllnuln 

14.3.l ut_wl)bmwjpli gmgwlifl2libp{! 

PmtJ.nq ]unqbpp ltbpwpwctpfi{! ltwqumu bfi ni pb wnwfiopfi ltbfiqwfipfib
pp, WJl WUpilI]_2 juupp hWUWp: -!,wztJ.wpltp fiUJ.WtnWltfi t hwufibt ltbpwpwdfip 
wnwtJ.btwqmJfi hwztJ.bltznlj_wamrJwfi : .Qfifiwpltbup tq ]un!'.iltnpfibpp L tJ.wpw
qpqfibpp pmuwfi wnw2pfi qbup hwuwp wlihpwctt2m qbpwpwctlip ltwquuwfi 
mb]ufipltwfi : 

5mgwurzl! 
fuupmu ]unqbpp up2pfi ltbfiqwfip qwfiqtJ.wc)g' 

pmuwli u4qpmu,4q 
pmuwli tJ.bp2mu, qq 

llltwuwtJ.nptJ.wO- up2pfi opwltwfi pwzw!'.i{!, q 
fuwnfimpqp 1 ltq iTIP fiJmpmu <I>t-p 
uiwpmfiwltmrJmun, lJ52 
<.Ill-mu 1Pqpfip fitJ.wqwqmJfi pwuwltmpJmfi{!, % 
1 lJ52 <I>t-p hwzt.lntl l1:J.qpfip fitJ.wqwqmJfi pwfiwltl!, q 

lJbO-mp Jmfi l! 

35 
60 
600 

11,5 Ltwu 13,0 
5,0 
0,70 

14.3.2. 4:bpwmbuwl)libpp {!limpmpJntU{! 

(11) 

(12) 

Pmuwu ultqpmu outWJntl hwpmum qbpwmbuwltfibpfi oqmwqnpO-t.lmu bu 
hwuwltgtJ.wO- ltbpp ~np fiJmpp 70-75 % ~wtjmt.l: Pmuwfi tJ.bp2mu 'lPwug pwctp-
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Cil! hwugiJ.mu t lipCi~t.. 80 %-p: Ivmwgpwa qhpwfuwnCimpqCihpmu zmp2 20 % 
qwqumu hCi UJllnmhpCiwJpCi pwpop uiwpmCiwqmpJwlip qhpwmhuwqCihp[!, pCi~
uitu CiwL hwCiJ2U1Jpfi hwtlhtmufihp[! t.. 6wpUJ.hpf!: 

14.3.3. lihpwpwctfi.ti tiwqumul! qwpm h.tiuwfi 4Jiw 
SCimhumpJmCiCi mCip hhml..JWL titpwmhuwqCihp[!. 

::>-v, <I>t, ~fll, u~fll, LpqpCi, ~[<}, 

q lJ.2 q q q q 
q..wpp 880 14,3 124 93 4,50 57 
fltnn 880 13,7 221 183 15,42 59 
~LWOntqp 

J2lllUUJ.WLJntp 890 11,0 399 311 21 ,27 131 
lJunutiPwJpCi 
wump 950 11,4 572 446 30,43 26 (13) 

bfiplll'lPhfi12' qhpwfulllnfimpqmli fiwfulllUJ.hu qwJpfi hhml..JWL pWIJ.W'lPP~
fihpf!. 

::>-v, <l>t, ~fll, u~fll, 
Lp-

~[<}, 

% lJ.2 q q 
qpfi, 

q 
q 

q.wpp 70 10,0 86,0 65,1 3,2 40 
fltnn 10 1,4 22,1 18,3 1,5 6 
Qfiqw-
utfil! 80 11,4 108,9 83,4 4,7 46 (14) 

UnwCiopfi pwIJ.W'lPP~Cihpp uiwqwuJ! hwuwtiznhtm hwuwp qhpwpwctfip 
hpUJ2I! qwqunIJ. WJIJ tuwnfimpqpfi wiJ.htwgiJ.mu t unmwiJ.npwUJ.hu 3 % hwfi12w
Jpfi hwtlhtmu: lJfiwgwOJ!' 100 % - (80 % + 3 %) = 17 %, UJ.hm12 t 111wgiJ.P UJllll
mhpCip L Lllqpfip WIJ.PJntp hwfiqpuwgnIJ. uunuqpwJpfi wumpniJ. t.. htwbmqp 
J2lllUUJ.WLJntpmJ.: 

fllwmpwump fuwnfimpq qwquhtm hwuwp, (tllntuwfiwqlllJpfi tfibpqpw' 
13,3 lJ.2 L 0,70 q Lllqpfi' 1 lJ.2 <I>t-p hwziJ.ntl qwu 9,3 q LJ1qpfi 1 4q ::>-V-p hwz
iJ.niJ.) qwmwpll,mu t hhmhJWL hwzll,wpqJ!. 
tfihpqpWJp ufiwgnpqllljpfi UJ.WhWfi2J!' 13,3 (fiUJ.WlllWq) - 11,4 (hpufiwqw(i 
tuwnfimpqpg) = 1,9 lJ.2 <l>t: 
Lpqpfip ufiwgnpqwjpCi UJ.WhWU2[!, 9,3 (fiUJ.WU1Ulq) - 4, 7 (hpufiwqwfi tuwnfimp
qpg) = 4,6 q: 
~LWOntqp J2lllUUJ.WLJlllPI! fi2wfiwqhfi12 X1 ,puq uunutiPwJpfi WLJlllPI!' X2: 

11,0 · X1+ Jl,4 · X2 = 1,9 lJ.2: (15) 
21,27 · X1 + 30,43 · X2 = 4,6 Lllqpfi, (16) 

.Pwtfnq junqhpft ljhpwpwdfift ljwqifnuf[J 

(15)-pg hhmt..mut,npx1 =(l,9-ll,4·x2):11,0, 
X1 = 0, 17 - 1,04 · X2 : 

x,-p wpcth12I! (17)-pg mhIJ.W'lPhtml. (16) - mu' 4umwCiwCi12. 
21,27 (0,17-1,04· X2) + 30,43 · X2=4,6, 
3,6 - 22,12 · X2 + 30,43 · X2 = 4,6 - 3,6, 

8,3 ·X2 = 1, 
X2 = 0,120: 

~hml.twpwp' x1=0,17-(1,04 ·0,12) = 0,045: 
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(17) 

lJunutiPwJpCi wumpp t.. htwamqp 12muuiwumpp mhuwqwpwp 4zl1nl! 4Ll1-
Cip. 0,120 + 0,045 = 0,165 = 100 %, 

0,120 : 0,165 · 100 % = 73 % uunuqpWJpfi wump, 
(100 % - 73 %)= 27%htwamqp12muuiwump: 
liJfi qhpwtuwnfimpqp ut2, nplllhIJ. UJlllllllhpfiwJpfi qhpwmhuwqfihpp ~np 

fiJmpp qwfiqiJ.wal! uitm12 t qwqup 17 %, wfihpwcthzm t wiJ.htwgfiht 17 · 0, 73= 
=12,4 % uunuqpwJpfi wumpp t.. 17 · 0,27 = 4,6%hLlllOntqp12muuiwumpp ::>-U: 

Up111mfi12mu qmCihfiwfi12 tuwnfimpqp ::>-U-p hhml..Jlllt 4wqll[! t.. ufifiqlllpw
pmpJntCi[!. 

::>-v, <l>t, ~fll, u~fll, Lpqpfi, ~[<}, 

% lJ.2 q q q q 
q..wpp 70 10,0 86,8 65,1 3,2 40 
fltnn 10 1,4 22,l 18,3 1,5 6 
lJunuqpwJpfi 
wump 12 1,4 68,6 53,5 3,7 3 
~LWOntqp 

J2lllUUJ.WLJntp 5 0,6 20,0 15,6 1,1 7 
~WUJ2U1Jpfi 
hwiJ.htntll 3 0 0 0 0 0 
Qfiqwuhfi[! * 100 13,4 197 152 9,5 56 (18) 

* lJli2wG4.Jwt hw2t{wplJ.Ghpp W[l'l.JntGpGhpp tnnpwguwG hhutL.wGpnt{ hliwpwt{np hG 
uiwhwli2t.llU\ gmgwGJl.zlibpp npn2w4Jl. 2011nuHibp: 

14.3.4. lihpwpwctfiti wuwwq 
St.1.Jwt qhpwtuwnfimpqmu UJ.wpmfiwqiJ.mu t pwiJ.wpwp 12wfiwqmp

Jwup tiinfuwCiwqwJpfi tfihpqpw ' 13,4 lJ.2 ilJ.q ::>-U: Lpqpfilt t.. tfihpqltwJti 
(9,5 q : 13,4 lJ.2 <l>t = 0,71 q) hwpUlphpwqgntpjntfi[! hWUWUJ.WU1WUfuwfimu 
t UJ.WhwG2iJ.nIJ. uhantpJWfi[!: ~mu pWIJ.WfipWfiJntpp 5,6 % fumntpjntU{! 
qmfiiJ.mu t IJ.hppfi pntJLWmphll1 uwhuwfimu t.. UJ.WJUWfiwiJ.npiJ.wb t qwpm 
uhb pwctfihuwuniJ. l.t hLWOntqp J2lllUUJ.WLJntpp oqmwqnpauwup: lvwnfimpqp 
hmu l.l.Jllnmtpfip uwpuhtJ1mpJntfil! qwqumu t 77 %, pfim fimJfiuitu pntJLW
mphtJ1 uwhUwfifibpmu t: 
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14.4. ~'l~ llbpnLCiCibp~ LfbpwpwdCi~ Lf wqllnLlll} 

14.4.1. ~ajunpJwfi wnw2Jlfi wupufibppfi ufiCiqwfiJmf)hpp 

ti tfitpqllwJP uiwhwfi2n 

25 lJ.52 <I>t, 250 q <!."l, 200 q u<!."l L. 11 q t}lq}lG: (19) 
<I>ntuwfiwltwJ}lCi t(ibpq}lw' 25 lJ.52 /op, uUflhwCimp hmu ll!POUlb}lCi' 

250 q/op: 

·' 14.4.2. l.J:tpwpwdfi)l qwqumun qtpp 6wqfiqtajl hjluwfi 4_pw 

<.qp ubpntUp tGbpqfl.wJp ll1WhwG2I! hpuGwljwGmu ll!btnp t Wll!WhntJtl.fl. 
ljbp}l nwlJ.Gqbqp hwztl.PG: ~np Gjntpnul tGhpqflwJfl. pwpop ll!lllPntGwljntpJWOp 
ljbpp l'.lwljGqbqCi mup hnt1l ll!Pnmbp(ip n2_ pwpop fuU1ntpJmG : liJl} ll!UIUll'.iwnntl_ 
tt ljbpwpwctP.Gl! ll!bmp t hwztlb4znbt {!Utn hnul: ll!PnmbpGp' oqmwqnpabtn4. 
uajlmwljmgwJ}lG ljhp: lfbpp 6wl.\Ciqbqp uCifiqwpwpmpJntCil} pGm13wqplj_ntu t 

hbmL.Jwt gmgwupzfibpnlj_. 

~-v. <I>t, <. "l, u.:. "l, 
q lJ.52 q q 

150 12,5 85 48 

lpq}lG, 
q 

3 

q 

66 (20) 

t;CipWIJPbCip, pb ll!tlilfiwlj_nptl_ht t uhlt optlw [!Gpwgpmu ubpntCipCi UlWL 7 

4q pCiwljU1Ci tunCiU1\j_mpJlllUp ljbpp 6w4G11bq, npn l}wq_tlmu t' 

7 ljq. 0,15 = 1,05 ljq ~L, : 

lijl} pwuwlJ.ntpjwup lJ.bpp l'.lwlJ.GqbqQ lllwpmCiwlJ.nul t. 

libpp 6wltfi
l}bq 
"lwhwG2u 
CbqntuI! 
(+,-) 

~-v. <I>t, <!.IT}, u<!.11), Lpq}lG, 
q lJ.52 q q q 

1,05 13,1 89 50 3,2 

25 250 11 

- 11,9 -161 - 7,8 

<!.fct, 
q 

69 

LpwgmgJ:li tumwgpwa ljbpp 1 lJ.q ~b-mu ll!WJlmGw44mu t . 
~-v. <I>t, <!.<11, o<!."l, L}lq}lG, <!.fct, 

lvmwgpwa 
ljbp 

q lJ.52 q q q q 

880 13,5 220 176 12 45 

(21) 

(22) 

.:Ijfl t.fbpmuubpft l;bpwpwduft l;wqt.fnzt.fJJ 337 

Culll (21) L. (22)-}l' hwz4.wplj4_nu1 t tumwgpwa ljbp}l WJU pwuwlj[!, npu 
wll!whntl_mu t tuhpq}lwJ}l L. !Pq}lu}l, hwuwlllwmwutuwuwpwp, 11,9 : 13,5 = 

0,88 lJ.q L. 7,8: 12 = 0,65 ljq [pmgmg}li ljbpwJ}lU hw4.htmup ~b-}l ll!whwu2I!: 
~hptntantpjntU{! gntjg t UlWtPU, np uhpntCi}lCi !Pq}lCintl_ illll!Whntl_nq ljbpw

pwct}lCi[! wnw2wgumu t tuhpqJiwJ}l ll!wtiwu: upwctwuwuwlj, tuhpq}lwJ}l ll!W

hwu2u tPP4. Wll!Whntl_nq ljhpwpwct}lCiD wnw2wgCimu t !Pq}lU}l L. ll!Pnmh}lu}l w-
4_h19m4, }1Clt '1 hhmL.wCipntl_ pwpgpwumu t ljhpwpwctu}l q}lCi[!: Otump, wuhpw

ctbzm t 624p}lm hU1ztl_U1p4ht lJ.hpwpwct}lCiI!: 

Ubp op}lCiwljmu lJ.wph!P t npnz t wtJm4. wtl_htwgCiht 6wlJ.Gqbqp opwljwu 
2_wt{lwpwct}lClQ, pwCip np lJ.bCiqwCi}lubp.u WJT} ljhpu hlllnmmml tG mlllmu: bph 
ljbp}l nwtiGribIJ.P opwlJ.wCi pwctpGJ:! hwugtl.P ufl.G2_L. 9 ljq (pCiwljwG ljbp) ljwu 1,35 
lJ.q ~b, illll!W ubpmCi}l ljbpwpwctfl.GI! ljt}lGfl.. 

~-v. <l>t, <!,IT}, u<.11), l}lq}lG, <!.fct, 
lrbpf! ltq lJ.52 q q q q 
libp.}l 
l'.lwlJ.Gqhq 1,35 16,8 115 65 4,1 89 
IT}whwu2l! 25 250 11 
CbqntO[! 
(+,-) - 8,2 - 135 - 6,9 

tCibpqpwJfl lllwhwCi2Ci Wll!Whntl_btm hwuwp hwpljwtlnp t 8,2 : 13,5 = 0,61 
ltq, pulj ijlq}lGp ll!whwu2u pwlj_wpwpbtm hwuwp' 6,9 : 12= 0,58 ltq wwgm-

9Pi tumwgpwa ltbp: 

lijuajluntl_, ubpmG}l hqpntpJwG wnw2P.G wupuGbplJ. ljhpwpwctpG[! lJ.ijlGp.. 

Lrtru ~-v. <l>t, <.IT}, u<!.11), lpq}lG, <!.fct, 

4q lJ.52 q q q q 

lrbpp. 
6wltCiqbq 1,35 16,8 115 65 4,1 89 
lvmwgpwa 
l}bp 0,6 1 8,2 134 107 7,3 27 
CGqwubGI} 1,96 25,0 249 172 11,4 116 
IT}whwG2[! 25,0 250 11 
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14.4.3. 4bpwpwctG)1. wGw!liq 

<!,aji ubpmG]l. htut!tup t!hlt opmu lthpp 1,96 ltq ~np fiJmpp. oqmwqnponul[! 
pwt[wpwp ~t: UwltwJG hph hwzt[p. wnGt[p. hpt!GwltwG lthpp. (lthpp 6wltGqhq) 
qqtuUi 0-tutJ.wm, tuUJW qw pmJtwmphUi t: 4hpp 6wltfiqhqnu1 UJtupmfitulttJ.nq 
opqtufiwltwfi GJmphpJ:! LWtl hfi Utuput[mu, ti.ult hmu ptuqtufiptuGJntPJ:! lthpw
ptu<tGmu lttuqumu t ~np fiJntPli 5,9 %, tiG~G tuUJtuhnt[mu t GnptituL uwpunqmp
JntG: lpqpfi]l. UJtuhwfi2G wupn112ntJ.PG ptut[tuptupt[wo t, ti.ult hmu UJ[lnmhp.Gp. 
uwputwmpJmGJ:!, npJ:! lttuqumu t 69 %, hwt!tuUJtumtuu}utufimu t .<pp.qp.ntnqp.w
ltwG UJU1hwG2GtppG: 



Ivn2np ln]2apwlfnp wfiwumfififipft Lt. dftapft ljapft ufifiIJwpwpnt.pJwfi wrynwwlj 

::>np I Ila nn Ci mum wwnmliwllmu t 

<.lh 4bp GJntJl, <.<Tl, o<,<TJ, U4<., <,ti, <,rct, <,{Ct' Ulf\.J, Outrn, 
Cw-

<.lJ, <l)tJ"Uli' 
m:-, 

q/4q q q q q q q q q JlUlp, q q op, 
Q lfQ 

P.mUU4Uv rmq.nNr m·voBn'l. 4of'USoUU4vof' 
4bpJ! pwtlJw 

I P.rn4trn (Vida faba), 
hwuip4 880 299 195 17 16 90 - 556 480 39 39 13,62 8,61 

2 P.rnlJtw (Vida faba), 
4wGw1_ qwGqt[wc), 
()w'llJuwCi wt[wpu1 170 157 117 7 15 335 335 418 - - 75 8,62 4,95 

3 P.tulJLw (Vida faba), 
ljwGw1_ qwGqt[w(), 
ljwpGwJpli 
hwumGmpJwG lfintL 300 171 133 6 14 276 276 480 - 59 9,69 5,71 

4 P.wlJLLU (Vida faba), 
ljwGw1_ qwGqt[w(), 
u1w4wuiwp 
hwumGmpJwG t'1mL 500 175 139 6 12 294 294 448 - - 71 10,02 5,92 

5 P.w4LW (Vida faba), 
utitnu, 4wpGwJpG 
hwumGnLJJJWG lfintL 300 179 135 7 22 305 305 410 125 28 84 9,81 5,77 

6 P.w4LW (Vida faba), 
utilnu, wwlJwuiwp 
hwumGntpjwG lfimL 500 200 138 10 19 265 265 435 - - 81 9,70 5,71 

7 Lnpti ut[npwljwG 
(Phaseolus vulgaris), 
hwuih4 880 249 169 13 19 54 - 637 445 47 41 11 ,79 7,23 
t.ijllj (Vicia sativa) 

8 <ltilJ, hwuiti4 880 270 - - 14 50 635 460 41 31 13,02 8,2 
9 <lti4, ljwCiw1_, utiG1_L. 

bwnltuwG ullhmm 130 284 148 23 36 181 181 352 - - 147 10,42 6,30 

::>np 
11.ia np limum wwnn1Ciwl.imu t 

<.lh 4bp GJntJJ, <,<Tl, o<,<11, U4<., <,ti, <!,JO-, <,JO-, UlfU, 0ULLU, 
Cw-

<!.lJ, <lltfu blt• 
m:-, 

q/ljq q q q q q q q q 
pwp, 

q q 
0]1, 

q lJQ 

f!fll'UU4U'l..1 OUQ.flNf01'vb80'l. 4bf'USbUU4vbf' 
10 4.'14. 4wGwi, bw114uwG 

uljpqp-ljbubp 150 223 130 14 36 234 234 359 - - 148 9,54 5,67 
11 <lti4, ljwGw1_, ()wl\4umG 

wt[wpui 180 243 133 18 28 283 283 3 15 - - 131 8,70 5,05 
12 <lp4, tunui 930 252 - 12 261 261 395 - - 80 8,70 5,7 1 
13 <lplj, junui, bw111JuwG 

ulj[1qp 830 193 - - 15 286 286 426 - - 80 8,43 5,3 1 
14 <lhlt, bnnui 910 49 - - 12 365 365 357 - - 217 5,13 3,23 

fltnn (Pisum sativum) 
15 Otnn, hwuiti4 880 259 187 10 15 68 - 621 475 66 37 13,48 8,53 
16 fltnnti bl\ntn 860 104 106 - 21 375 375 411 - - 89 6,57 3,62 
17 flLnnti u1wm[11S 890 100 - -10 9 461 - 396 - - 34 11 ,82 7,24 

~li'llJwgnpbfi 

135 1 
(Fagopyrum sagittatum) 

18 <!.G111jwgnpbG, hwuiti4 880 135 136 -1 27 - 684 452 14 19 10,45 6,23 
19 <.GrilJwgnpbG, 

4b'lhwqwui hwuipl( 880 147 - - 33 16 - 785 53 1 14 20 10,75 6,50 
bpljhwtnp4 
(Triticum spello) 

20 bnlthmuint.i. hwuihlt 880 124 159 -4 24 113 - 686 658 30 53 12,15 7,55 
4wllltfi (Quercus spp.) 

2 1 4bnhwQLUUl uwnhfi 880 59 - - 61 59 - 796 491 52 - - -
4wqwup (Brassica 
oleracea var. viridis) 

22 4wnwun 120 171 153 3 19 113 113 592 - 573 105 11 ,44 7,10 
4wpmn:t>'1l (Solanum 

7lO I 
tuberosum) 

23 JO-wpu ljwpmn:t>J1L 220 96 162 -1 l 4 27 - 8 14 31 59 13,08 8,44 
24 lvw7w() 4wnmn'.Ph1 220 98 150 -9 5 29 - 805 657 6 63 12,01 7,68 

lJut, 
op, 
lfQ 

15,90 

-

-

-

-

-

9,99 

13,86 

10 77 

u·ut, 
op, 
lfQ 

10,00 

10,00 
-

-
-

14,60 
8,02 

-

11 ,99 

-

12,27 

-

11,67 

13,70 
11 ,10 

lJ<il, 
0[1, q 

189 

-

-

-

-

208 

242 

208 

lJ<TJ, 
0]1,q 

160 

156 
142 

-
-

215 
58 
-

86 

-

94 

-

12 

46 
64 

VJ 
~ 
0 

VJ 
.i::.. 
->. 



Jun2np f:u/pbpwlfnp wfiwunzfifibpft L dftbpft ljbpft ufifil)wpwpn1p1wfi UJllfnwwlj (jwpn1fiwljnzp1nzfi) 

::>n11 
1 Im nn fimum rnwnntfiwlmuI t 

I Cw-
UC, lTut, 

<,!h 4h11 GJnqi, <.'11, o<.'11, U4<,, <,ti, <,JO-, <,JO-, UlJU, Outw, .!,lT, <Pttu•4• 6)1, 6)1, 
q/Ljq q q q q q pw11. q q q q q a lTQ lTQ 

Pfil-UU4U"U t'5UQ.0Hf fil-"UbSil'l. 4bf'USbUU4"Ubf' 
25 liw11mn:ji)!L)l mwztIJ., 

pw11u 883 92 152 -10 3 29 - 822 739 40 54 12,11 7,64 10,50 
26 liw11mn:ji)!L)l 

Ljwljljwljtl)L., pw11u 134 52 139 -13 4 154 - 759 434 7 31 11,18 6,84 13,76 
27 liw11mn:ji)!L)l 

LjwljIJ.wljtIJ.L., ~n11 879 57 142 -11 5 192 - 711 423 5 35 11,18 6,84 13,70 
28 liw11mn:ji)!L)l 

UUj)lUJwljmg 880 839 152 - 6 8 - 113 - 5 34 - - 17,91 
29 4wpmn:j:i]11]1 OUIW 830 2 173 -27 2 - - 991 986 - 5 13,51 8,77 16,61 
30 bphpfintlj 

w1hpuwfi1JI1Jwfi 
(Trifolium alexandrinum) 
b11tpGmlj wttpuwG11D11-
JWG, LjwGw~, tj_tqtmw-
g)lwJ)l tJ.wrt t)lnq 130 216 156 7 43 168 168 418 - - 155 10,87 6,64 -

31 b11tpGmlj wttpuwG11D11-
JWG, LjwGw~, tj_tqtmw-
g)lwj)l mz tjmq 160 209 146 II 37 213 213 403 - - 138 9,78 5,82 -

32 b11tpGmlj wttpuwGIJ.[!11-
JWG, LjwGw~, bwIJ.LjUwG 
ulj)lqp 190 206 146 6 35 232 232 389 - - 138 9,72 5,77 -

33 b11tpGmlj wttpuwG11D11-
JWG, tunm, bwIJ.LjUwG 
wtJ.w11m 860 166 123 4 34 319 319 410 - - 71 7,88 4,54 6,90 

34 b11tpGmlj wttpuwG11D11-
JWG, tunm, bwIJ.LjUwG 
u\JJlqp 904 188 137 4 24 262 262 437 - - 89 8,46 4,92 -

::>n11 
1 \Ju nn fi mtun wwnntfiwlmtu t 

<.lh 4hp GJmp, <.'11, o<.'11, Uli<,, <,ti, <,JO-, <,JO-, uu-u, Outw, 
Cw- .!,lT, <Pt1u•4, 

UC, lTut, 

q/Ljq q q q q q q q q pw11, q q 
6)1, 6)1, 

Q lTQ lTQ 
Pfil-UU4U"U t'5UQ.fiHf 01-"UbSfi'l. 4bf'USbUU4"Ubf' 

lfwpqwqhmGwj)lfi hphp-
fintlj (Trifolium pratense) 

35 lTw11qwqtmCiwJ)!Ci t11tp-
Cimlj, LjwCiw~. u)!Ci~L. Ljn-
ljnCiwlJwtilw(i ulj!1qp[!, 
1-hCi hwn 140 228 164 10 40 151 151 478 - - 103 11,17 6,81 12,67 

36 lTw11qwqtmCiWJ)!Ci t11tp-
Cimlj, LjwCiw~. LjnljnCiw-
lJwtUwCi tjmq, 1-)!Ci hw11 160 186 152 7 35 206 206 475 - - 98 10,58 6,40 11,18 

37 lTw11qwqtmCiwJ)!Ci 
t11tpCimlj, LjwCiw~, bwIJ.Lj-
uwCi ulj)lqp, 1-)!Ci hw11 220 162 138 4 29 253 253 465 - 36 91 9,76 5,82 10,50 

38 lTw11qwqtmCiwJ!1Ci t11tp-
Cimlj, LjwCiw~. bw11LjuwCi 
wtJ.w11m, 1-)!Ci hw11 235 147 135 2 28 298 298 440 - - 87 9,36 5,49 9,58 

39 lTw11qwqtmCiwJ)!Ci t11tp-
Cimlj, Ljw(iw~, 2-1111 L. ht-
mwqw hw11t11 180 205 152 9 35 215 215 440 - - 105 10,42 6,21 -

40 lTw11qwqtmCiwJ)!Ci t11tp-
Cimlj, Ljw(iw~. LjnljCiwljwL-
uwCi tjmq, 2-1111 L. ht-
mwqw hw11t11 180 205 152 9 35 215 215 440 - - 105 10,42 6,21 -

41 lTw11qwqtmCiwJ)!Ci t11tp-
Cimlj, Ljw(iw~. bwIJ.LjUw(i 
ulj)lqp, 2-1111 L. htmwqw 
hw11t11 22 175 138 6 33 269 269 428 - - 95 9,63 5,64 -

42 lTw11qwqtmCiwJ)!Ci t11tp-
Cimlj, LjwCiw~. bwIJ.LjUw(i 
wtJ.w11m, 2-1111 L. htmwqw 
hwntn 240 165 132 6 28 315 315 398 - - 94 8,74 5,05 -

lT<T\, 
6)1, q 

61 

22 

25 

731 
-

-

-

-

100 

-

lT<T\, 
6)1, q 

147 

118 

109 

88 

-

-

-

-

w 
~ 
N 

c.v 
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Jun2np brfpbpwtfnp wliwunLlHibpft L. oftbpft ljbpft ulili1jwpwpnzp1wli wrymuwlj (2wpmliwljnzpJmli) 

Qnr 
I ba nn umrnn wwnmfiwbnuI t I Cw- UC, lfut , 

./,/h 4bfl GJmp, ./,"l, o./,"l, Ut1<,, ./,u, ./,ID-, ./,ID-, um,, 0 ULW. ./,lf, <Dt~.-~, op, 6ti • qlliq q q q q q q q 
. J2W[l, 

q q q G U-Q lfQ 
Pfit-UU4U"U tiUQ-fiMf nt-"UbBfi'l 4bPUSbUU4"UbP 

43 lfwrqwqbmGwJpG brbn-
Gm4, ufl lnu, upGi_I.. ljn4n-
GwlJwLilwu ulj flqpn, 1-tiu 
hwn 350 210 153 9 52 202 202 408 - - 128 10,34 6.20 -

44 lfwpqwqbtn UWJflU bpbp-
Gm4, ufl lnu, 4n4nGw4LUL-
uwG ilintL, 1-pu hw[l 350 178 142 6 42 241 24 1 422 - - 117 10,07 6,02 11, 10 

45 lfwpqwqbmGwJflG bpbp-
Gm4, ufllnu, 0-wJlljilwG 
uljpqp, l-pG hLU[l 350 153 132 4 40 285 285 416 - - 108 9,48 5,57 10,30 

46 lfwpqwqbtnGwjpG b[lbp-
Umlj, u!1Lnu, GWJlljihuG 
w4,wpm, 1-pu hwp 350 148 13 l 3 46 315 315 381 - - l 10 9,09 5,33 9, 14 

47 lfwpqiuqbmGwJliG b[lbp-
Gm4, urLnu, upG1.t. 
ljnljnGw4wtuwu uljpqpl}, 
2-[11]. I.. hbmwqw hw11bp 350 192 145 8 44 224 224 422 - - 118 10,09 6,02 -

48 lfwpqtuqbtn GwJpG bp-
bpGmlj, uptnu, 4nljnG w-
4wtilwG !lintL. 2-p!]. I.. 
hbmwqw hwpbp 350 158 129 5 37 284 284 412 - - 109 9,18 5,42 -

49 lfwpqwqbmGwJpG b[lb-
pGmlJ., (unm, lJ.nljnGw-
lJ.wtuwG Lj1 mt, 1-pG hwp 860 154 137 3 26 262 262 465 - - 93 9,84 5,86 9,22 

50 lfw[lqwqbtnU LUJtiG bpbp-
GmlJ., (unm, awriljuwu 
uuhno, 1-hCi hwn 860 150 134 3 25 302 302 425 - - 98 9,50 5,59 8,44 

Qnr 
I ho nn umum wwnmuwlmu! t 

./,/h 4t11 UJntfl, ./,"l , o./,<T\, Ul-1./,, ./,u, ./,ID-, ./,ID-, u m,, Outw, I Cw- ~lf, <!Jt[ubl1• 
UC, lfut, 

qfljq q q q q q q q q !l~[l. q q 
6p, op, 
U-Q lf.Q 

Pfit-UU4U"U tiUQ-fiMf fit-"UbBfi'l 4bPUSb UU4"UbP 
51 lfwpqwqbmuwjpU bpbp-

Gmlj, (unm, 0-wJlljuwG 
w4,wpm, I-fl u hwp 860 138 130 1 20 342 342 398 - - 102 8,72 5,08 6,60 

52 lfwpqwqbmGwJ'1G bpbp-
Gmlj, tunm, lj nljnGiulJ.wt-
uwG l]lntL. 2-p!]. I.. hbtnw-
qw hw[lbp 860 173 i34 7 24 263 263 445 - - 95 8,64 4,99 -

53 u·wpqwqbmGwJpG bpbp-
Gmlj, tunm, bwrilJ.uwG 
uljpqp, 2-p!]. I.. hbtn LUqLu 
hwpbp 860 150 123 5 17 316 316 419 - - 98 8,20 4,70 -
bqJ1111mwgnptu 
(Zea mays) 

54 bqpUJmwgnpbut1 
hwmf14 880 106 164 -9 46 26 - 805 698 20 17 13,29 8,39 15,60 

55 bqpUJmwgnpbup hw-
mplj, uptnuwg4,w0- 600 104 165 -10 42 26 - 808 642 I I 20 13,58 8,63 15,43 

56 bqpuimwgnpbup uuilw-
Gpg ljbp, uuipmwljmgp 
pwp6p UJw[lntGwlJ.m-
pjwup 900 497 261 38 42 37 - 393 - - - 13,47 8,29 -

57 b qpUjtnUJgnpbup uuow-
Gpg lJ.bp , 23-35 % hmu 
UJpmnbpGp UJW[lnLUW-
ljntpjtuilp 890 258 189 I I 4 1 90 - 561 201 23 60 12,46 7,71 13,37 

58 bqtiuimwgnpbup uuow-
uJig ljbp, 20-23 % hmu 
uipnmbpup uiwpmuw-
lmrn1wup 900 220 178 7 39 85 - 590 225 21 - 12,48 7,77 -

lf<T), 

011, q 

-

123 

106 

83 

-

-

85 

79 

U'fl\ , 
011, q 

81 

-

-

76 

72 

-
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-
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~ 
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~ 
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Jun2np lllzpbpwlfnp wtiwunztitibpft b. dftbpft ljbpft utitil)wpwpn1p1w.li WIJJnzuwlj (2wpn1tiwljnzpJmti) 

'.)np 
I l!Q nn fi inum UJWnntfiw\Jnui t 

<.lh 4bp lijntp, <."l, o<."l, U4<., <.u, <, ([}-, <, ([}-, uuu, 0ULW, 
· Cw-

<.LJ, <l>tru,,. 
lJt, lJut, 

q/ljq q q q q q q q q pwr. q q 
6p, op, 

Q lTQ lTQ 
Pfll-UU4U\, o u q.nMr nI-\,bBfl't 4 b f'USbUU4vbf' 

59 b qpuiuiwgnrbup uli6w-
upg tibr, upli2u 20 % 
hmu UJ(lnuib)lli)l UJW[lnt-
liw ljmpJwup 900 189 171 3 38 88 - 630 332 26 - 12,57 7,84 -

60 bqpuiuiwgnrbli)l uli6w li 905 712 482 36 47 15 - 203 147 8 23 15,27 9,52 17,78 
61 b qpuiuiwgnrblip uw11u 930 140 - - 485 58 - 263 144 55 54 18,80 11,86 19,24 
62 bq)luiuiwgnrblip 

ljbr wumr 890 121 162 -7 72 60 - 71 8 425 42 29 13,36 8,38 14,04 
63 bqpuiuiwgn(lbfi )l OULW 880 6 180 -28 4 3 - 985 953 25 - 13,97 9,13 -
64 bq)lUJuiwgnrblip pblfl 890 125 161 -8 52 132 672 - - 19 12,43 7,66 12,37 
65 bq)luimwgnpbli)l ljn'l(lb-

r)l 2wr11l[wbp, u)llnuwg-
l[wcr 600 105 159 -9 43 53 - 778 627 10 21 8,77 8,77 13,70 

66 bq)1Ujuiwgnpbli)l ljn11-
pbp)l 2w1111l[wcrp, tjlw-
pbplibrnl[, u'1Lnuwgl[w0 500 97 152 -4 36 159 - 679 325 2 29 12,74 8,01 14,24 

67 bq)llljUlWgnpbli)l u)lLDU, 
ljwpliwj pli hwumlimp-
JWli lflnq, ljn'l(lbp)l UjW-
pmliwljmpJmli[! ' < 25 % 200 91 124 -5 31 265 265 545 45 12 68 9,72 5,73 12,60 

68 bq)lUjlilWQO[lbli)l UPLDU, 
ljwpCiwjpli hwumlimpJwfi 
tj1mi, ljn'l(lbp)l Ujwpm-
liw l.im91mlin' < 25-35 % 210 92 129 -6 31 230 230 580 120 10 67 10, 15 6,05 12,60 

69 b q)llljUlWQO[lblip upLnLI, 
ljwpCiwJpfi hw umump-
JWli tj1nq, ljn'lPbflp UjW-
nmuwlJm91mfin' >35 % 230 92 134 -7 31 210 210 610 218 10 57 10,73 6,47 -

::inr 
1 Im nn fimrnn 111wnmfiw \Jmu t 

<.lh 4bp fiJmp, (,II}, o<."l, U4<,, <.u, <,([}-, (,([}-, uuu, Outw, 
Cw - <,lf, <l>tfubl1• 

lJt, llut, 
j:lW[l, 6)1, 611, 

q/ljq q q q q q q q q 
Q 

q q lfQ lTQ 

Pnl-UU4U\, o u q.nH r fl l-\.bBfl'l 4b f'USbUU4\,bf' 
70 bqpUJuiwgnrblip uptnu, 

ljwpliwjpli hwumlimp-
JWli uljqpliwljwli tjlmi, 
ljn'l(lb[1j1 UJW(lntliwl.jmp-
Jnlli[!' <35 % 250 86 127 -6 31 245 245 585 125 8 53 10,1 0 6,01 12,56 

71 bq)llljUlWgnrbli)l Uj1LnU, 
unuwjpli hwumlimpjntli 
uljqpliw ljwli tjlnq, ljn11-
(lbpp wrmliwljntpjntli[!' 
35-45 % 270 86 131 -7 34 210 21 0 615 21 0 12 56 10,56 6,33 12,56 

72 bqpUJuiw gn(lblip uplnu, 
unuwjpli hwumlintpjwli 
uljqpliw ljw li tjlnq, ljn11-
pbp)l UjWflntliwljntpjnt-
Ii(! ' >45% 290 85 133 -7 35 186 186 638 270 5 56 10,85 6,54 -

73 bq)llljuiwgnpblip uptnu, 
unuwjpli hwumlimpJWli 
tjlml.'1 wl[wpui , ljnll.[lbflp 
lljW(lmliwljmpJmli(!' 
<45 % 290 84 129 -8 30 235 235 501 210 13 150 10,75 6,48 12,00 

74 b qplljuiw gnpblip u)ltnu, 
unuwjpli hwumlintpj wli 
tjlml.'1 wl[w[lui, ljn'l(lbpp 
lljW[lmliwljmpJmli(!' 
45-55 % 320 82 131 -8 33 204 204 640 285 14 41 10,75 6,48 12,00 

75 b q/mimwgnpbu)l u/l tnu, 
unuWjpli hwumlintpjwli 
tjlml.'1 w l[wpui, ljnll.[lb(lp 
UjWpmliwljmpJmli(!' 
>55 % 350 81 135 -9 33 175 175 665 340 10 46 11,02 6,75 12,00 

lf'l} , 

6p,q 

-
646 
100 

89 
-

65 

70 

68 

44 

44 

-

lf"l, 
6p, q 

66 

66 

-
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54 
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Ivn2np hrJpbpwl[np wfiwumfifibp]l b d]lbp]l qbp]l uDfi1Jwpwpmp1wO wrymuwq (2wpnifiwljmp]ntfi) 

'.)np l ho mn fimt"'1 ww1 mfiwhnuI t 

<!,/h lfbp CiJmp, <!,'!\, o~,'11 , U4<,, <.u, <!,(()-, <,(()-, um.., 0UlW, 
Cw-

.!,lf, <llttub4• 
ut, lfut. 

qfliq q q q q q q q q j)lll[I, q q 
op, op, 

Cl U'Q UQ 
Pfll'UUlfUu tmq.mu fll-'l.1b8fl'l 4bPUSbUU4ubP 

76 bqpuiinwgnpbCip 4wuw~ 

170 I IOI 
qwCiqqw<t, ljm1ptpjt 
oL.wqnptlwfi tjlntl 131 -4 23 261 261 549 - 173 65 I0,15 6,05 10,00 

77 bqjtlljtnwgnpbCijt ljU1Gw~ 
qw!iqqwo, ljwpGwJti!i 
hwumCimpJwfi Ljmq 200 85 127 -6 23 262 262 568 158 144 62 9,94 5,93 10,50 

78 bqjtuiinwgnptGjt ofjntn 850 59 - - 13 344 344 484 - 75 100 7,68 4,61 -
~Ciq4w4wfi 11u2mp 
(Sesamum indicum) 

79 ~Ci2mp, utptlhp 880 223 - - 550 34 - 152 - - 41 16,19 10,20 -
80 .au2mpp jlnLUUJWUnL[I 910 467 236 38 19 73 - 331 - - 110 11,68 7,12 -

81 ~a2mpp pmuui. 4-8 % 
hmtl 6U1nw 910 465 251 34 63 78 - 264 - - 130. 12,2 1 7.46 -
'lntz uzwljmj]l 
(Linum usitatissimum) 

82 •-lmzp tjlwpptwGtlmG 
11muui 910 373 240 21 62 107 - 394 - 43 64 12,36 7,52 12,80 

83 \{n17h lllllUUIWlllll» 900 383 224 24 62 IOI - 389 - 54 65 12,04 7,34 12,80 
84 '-ln17, utnutn 880 248 122 20 365 72 - 266 - 35 49 17,34 10,76 15,90 

85 '-ln11h IJnmn 923 76 - - 61 365 365 436 - - 62 6,19 3.7 1 5,50 

I 86 U'wpqwqbmGwJftO ljbpw 
hwCiqwlj, 2-3 oqmwqnplt 
uwG, hwpmu1.11 bpbgCim-
ljml. L. qwzmwiJ.1mljwqqft-
ObpmJ. 
f<}-wpu ljwGw~, hwu4-
wljwluwG (hmpwGw-
4wtmu) uuhau 160 179 153 5 45 195 195 483 - - 98 11,41 6,96 11,80 

'.)np I ha nn Ci1men wwnn1Ciwlm11I t 

<!,/h libp Cijntp, <. 11}, o<.lll, U4<,, <.ti , <!,[<}-, <,IO-, UUu,1 0UlW, 
I Cw- <,LT, <bt~,blt• 

lft, lJut, 

qfliq q q q q q q q I q I j)LU[I, q q 
op, op, 

Cl lfQ lJQ 
Pfli'UU4Uu t>UQ.01-U' 01-ubBfl'l 4bPUSbUU4ubP 

87 IO-wpu ljwCiw~. hwuljw-
ltwtliwG Ljlmt 
(hmnw!iwllw1mli) 180 167 145 4 42 234 234 461 - - 96 10,72 6,45 11 ,26 

88 IO-wptl ljw!iwl, 
11wnbtlwG ubhqp 200 172 141 6 38 267 267 428 - 72 95 10,31 6, 15 10,00 

89 fO-wptlljwCiwl, 
<twnltliwu wtlwnin 220 160 32 5 38 305 305 399 - 84 98 9 75 5,75 7.90 

90 Up1nu, hwu4w4w1uwCi 
(hmnwCiwljw1mtl) ubhao 350 140 148 4 45 227 227 477 - - Ill 10,68 6,46 11,94 

91 U~1nu, hwuljwljwltlwu 
(hmpwCiwljw1mtl) 
wt.1wn1.11 350 126 142 3 41 263 263 467 - 45 103 10,58 6,37 10,00 

92 Uhmu, IJwnutlwO uhhrm 350 112 132 3 37 296 296 453 - 35 102' 9,78 5.78 9,50 
93 Uti1nu, 11wTjljliwfi 

wtlwnt.11 350 94 120 3 28 329 329 445 - - 104 9,51 5,60 8,70 
94 Iunin, hwuljwljw1uwG 

(hmnwfiw1Jw1mu) ulJhoo 860 125 127 - 26 245 245 538 - - 66 10,14 5,84 10,80 
95 lvnui, hwuljwljw1uwG 

(hmpwCiw4w1mu) 
wtlwnt.11 860 118 123 -1 24 284 284 517 - - 57 9,41 5,54 9,78 

96 lvnin, ownl11lwO ullhan 860 102 121 -3 22 314 314 502 - - 60 9,08 5,37 9,30 
97 lvntn, owq4t!w(i 

wtlwnin 860 98 - -3 21 341 341 483 - - 57 8,59 4,97 8,70 
98 liwGw2, 2-pq L. hbtnwqw 

hw11bn, tl)lliJL. 4 7wowg 170 195 153 8 45 201 201 451 - - 108 11 ,19 6,80 10,76 
99 liwOw2, 2-pq L. hbuiw-

uw hwnbn, 4-6 1wnw9 190 180 143 7 43 238 238 432 - - 107 10,37 6,18 10,00 
100 4wGw~, 2-[l'l L. htuiw-

qw hwphp, 6 zwpwp~g 
wtlh1h 210 175 139 7 42 269 269 413 - - 101 10,01 5,93 8,26 

lJll}, 
ap , q 

65 
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-
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Jun2np lirfpbpwlfnp wtiwunttitibpft b. dftbpft /jbpft utitiljwpwpn1p1wti Wllfntuw/j (jwpn1tiwljmp1mti) 

:::in11 
I IJu nn Ci mum wwr mfiwlJmu t 

Cw- lJt, lJut, <!,/h libp UJntfl, <!,"l, o<!,"l, Uli<!., .:.u. <!, (it, <!,(it, uuv, 0UlW, 
pw11, 

<!.lJ, <l>t)ut4> ati, ati, qfliq q q q q q q q q 
q 

q q 
lJQ lJQ 

POI-UUliffL l'iUQ.OHf 01-"LbBO'l 4bf'USbUU4"Lbf' 
101 Utilnu, 2-1111 L hbmwqw 

hwnbn, Uflu>L. 4 7WPWJl 350 178 142 7 42 22 1 221 440 - - 119 10 38 6,23 1060 
102 U!iLnu, 2-1111 L hbmwqw 

hwnbn, 4-6 7wnws 350 159 133 5 39 256 256 430 - - 116 9,75 5,77 9,83 
103 UtiLnu, 2-1111 L hbmwqw 

hw11b11, 6 zwpwfl'19 
wl)b1fl 350 141 124 3 39 286 284 421 - - 115 9,09 5,29 7,94 

104 lunm, 2-1111 L hbmwqw 
hwnbn, uflu>L 4 7wpwi:i 860 165 137 5 36 241 241 462 - - 96 9,32 5,86 9,77 

105 lunm, 2-1111 L hbmwqw 
hwnbn, 4-6 7wpwi:i 860 142 128 3 34 286 286 438 - - 100 9,47 5,52 8,86 

106 lunm, 2-1111 L hbmwqw 
hw11b11, 6 zwpw!Jpg 
wl)b1h 860 140 11 8 4 32 337 337 385 - - 106 8,93 5,14 8,07 

107 lJw11qwqbmuwJtiu 
IJwCiwlha tunmwumn 920 185 177 -3 40 215 - 429 48 86 131 10,69 6,44 10,67 
lfwpqwqbuiliwJ!ili qb-
pwhwfiqwq, 2-3 oquiw-
qnpWwfi, hWJ:llllUUI Jun-
111wpmJubpml 

108 liwuwi, 1-pu hwp, hwu-
ltwltwlliwCi (hm11wuw-
tiw1mu) uhhcm 170 175 152 5 35 202 202 492 - - 96 11,24 6,82 -

109 liwuwi, l-tiu hw11, hwu-
1tw1tw1uwG (hm11wGw-
tiw1mu) ijlnu 170 175 139 2 35 202 202 492 - - 96 11,24 6,82 -

110 liwuwi, l-tiu hwp, 
ow111JuwCi ul.Jhan 210 128 131 - 28 295 295 466 - - 83 9,85 5,82 -

:::in11 1 liu nn Ci mum wwnmfiwtimu t 
Cw- lJt, lfut, <!,/h lih11 CiJntfl, <!,"l, a <!,"l, Uli<!,, <!.u , <!,(it, <!,(it, UlJV, 0UlW, <!,lf, <l>t iut4, op, oti, q/\jq q q q q q q q q j)Wl1, q q 

Q lfQ lfQ 

POl-UUliU"L OUQ.01-lf 01'ub80'l libf'USuUUliubf' 
Ill liwCiwi, 1-!iCi hw11, 

ownl.JuwCi ul1hrm-l.Jbubn 230 105 123 -2 25 332 332 461 - - 77 9,35 5,42 -
112 liwuwi, 2-111\ L hbmwqw 

hwnbn, uhCilL 4 ?W!lW9 180 178 140 7 34 215 215 456 - - 117 10,26 6,08 -
1 113 liwCiw ~, 2-1111 L hbmwqw 

hwnbn, 4-6 7wpwi:i 200 16 1 135 5 37 252 252 443 - - 107 9,96 5,88 -
114 LiwGwi, 2-111\ L hbmwqw 

hwpbp, 6 zwpwfl'19 
wllb1h 220 140 130 2 39 291 291 438 - - 92 9,68 5,72 -

115 U!JLnu, hwultwltWLUWCi 
(hmpwGwltwlmli) 
ulJhnn 350 162 145 3 42 228 228 458 - 14 110 10,98 6,62 -

116 U!iLnu, l-tiCi hwp, 
hwul.Jwuw1uwCi u!Jhan 350 146 132 3 39 269 269 440 - - 106 9,85 5,84 -

117 Utilnu, l-tiu hw11, 
bwn!JuwG uhhnn 350 128 128 - 36 304 304 43 1 34 IO I 9,68 5,72 -

11 8 U!JLnu, 1-!iCi hw11, llwqlt-
uwCi IJbubn-wtlwntn 350 108 119 -I 35 341 341 421 - 25 95 9,20 5,38 -

119 Uti1nu, 2-[11\ L hbmwqw 
hwnbn, uhCiJL 4 JWPWJ:l 350 172 135 6 45 227 227 442 - 37 114 9,95 5,94 -

120 UpLnu, 2-1111 L hbmwqw 
hwnbn, 4-6 ?wpwi:i 350 154 130 4 40 268 268 428 - 40 110 9,62 5,63 -

121 Up1nu, 2-1111 L hbmwqw 
hwpbp, 6 zwpwptig 
wtlbrh 350 139 124 3 37 302 302 415 - - 107 9,30 5,42 -

122 lunm, 1-!iCi hwp, hwu4-
wltwlliwCi (hm11wuw-
1Jw1mu)thm1 860 125 121 -2 23 28 1 489 - - 82 10,08 6,99 - -

123 lunm, 1-!iG hwp, 
llwn!JuwCi ulthan 860 11 3 115 -3 24 306 472 - - 85 9,62 5,68 - -

lJ"l, 
oti,q 

108 

94 

66 

70 

61 

47 

134 

-

-

-

lf"l, 
ati,q 

-

-

-

-

-

-

-

-

-

-

-

-

w 
C1I 
0 

·VJ 
U1 
~ 



fvn;np brfpbpwlfnp wfiwunififibpft b. dftbpft ljbpft ufifiI]wpwpmp1wfi WllJnwwlj (2wpmfiwljnzp]mfi) 

'.)np I Im mn Gmum wwnmGwlmui t 

I Cw-
Ul:, lJut, 

.!,/h 4bp GJntJ:>, .!,"l, o.!,"l, U4.!,, .!, ti, .!,to-, .!,fit, uuu, OU[W, .!,lJ, <l)t,.,,1,, 
op, op, 

q/ljq q q q q q q q 
jlWp, 

q q q Q lJQ lfQ 
~fi1'UU4U\, ouq.nHr 01'\,bBfi'l 4bl'USbUU4\,t;{' 

124 lvnm, 1-pG hwp, crw11lt-
uwG \Jbubn-wtlwnm 860 102 !08 -3 25 339 448 - - 86 8,68 5.Q7 - -

125 Jvnm, 2-p11 t. hbmwqw 
hwnbn, uhG>lt 4 JLUPW]) 860 160 135 3 35 242 468 - - 95 9,66 5,70 - -

126 Jvnm, 2-p11 t. hbmwqw 
hWJlbJl, 4-6 JWPLUJ:> 860 139 125 I 32 278 457 - - 94 9,07 5,38 - -

127 Jvnm, 2-p11 t. hbUJw4w 
hwpbp, 6 2wpwppg 
wtlb1h 860 125 116 I 39 312 437 - - 97 8,40 4,89 - . -
Lnu.4J1G (Lupin us) 

128 LmUjpG ulljpmw4, 
nwnqn, hwmh'1 870 376 211 26 88 136 - 356 128 70 45 14,73 9,24 14,82 

129 LntUjpG 11h11pG, pw11gp, 
hwmti'1 895 451 232 33 49 166 - 287 46 52 47 14,3 1 8.95 15,70 

130 LntUj)lG hp4GwqmJG, 
nwnqn, hwLnh'1 889 333 212 19 56 164 - 384 95 56 63 11 , 19 8,91 14,50 

131 .lntUjpG pw11gp, 4wGw~, 
uhG,t. crwn!iuwG ul!hm:m 110 215 140 13 33 182 182 402 - - 168 10,47 6,36 -

132 LmUjpG pw11gp, ltwGw~. 
crLuntiuwG tjrnL1 140 198 125 12 30 225 225 401 - - 146 9,58 5,7 1 -
UnqntJUl 

I 
(Alfalfa=Medicago 
sativa) 

133 Um[ntJU1, ltwGw~, 1-pG 

1105 
hwp, t[hqbmwgpLUJP 
tlwn thnu 150 254 154 16 34 178 178 429 - 52 10,49 6,3 l 11 ,53 

'.)np I Ila nn Gmum wwr mGw\Jmu t 
Cw- Ul:. lfut, .!,/h 4bp GJnt]), .!,"l, o.!,"l, Ult.!,, .!, ti, .!.fit, .!,[0-, UUU, Ou[w, .!,lJ, ([Jt~obl\ > 

011, 0 11 , q/4q q q q q q q q q 
pwp, 

q q 
Q lJQ US! 

Pfi1'UU4U\, ouq.nHr 01'ub8fi'l 4bPUSt;UU4\,t;P 
134 Unt[ntJU1, ltwfiw~. 1-pG 

hwp, ltnljnGwltwtuwG 
th nu 170 219 141 12 31 238 238 406 - 46 106 9,43 5,54 10,58 

135 Unt[ntJLn, ljwGw~. 1-pG 
hwn, crwnliuwG u\Jhon 200 187 139 8 28 285 285 393 - 25 107 8,83 5, 12 9,90 

136 Unt[ntJLn, 4wGw~, l-l1G 
hwn, awnuuwG ububn 230 175 137 6 27 325 325 369 - 54 104 8,20 4,67 8,91 

' 137 Unt[ntJU1, up[nu, 1-pG 
hwp, upG ~lt ljn4nGw4wL-
uwG ul1hann 350 210 132 12 43 190 190 420 - 137 9,98 5.98 11,09 

138 Unt[ntJU1 , uj11nu, l-pG 
hwp, 4nljnGLu ltw1uwG 
tllntl 350 202 128 12 40 260 260 375 - I 123 9,25 5,41 10,20 

139 Unt[ntJLn , up[nu. l-11G 
hwn. awn\JuwG ul1hQt:! 350 174 148 8 36 302 302 361 - l 127 8,69 5,02 9,66 

140 UntlntJlll, u[11nu , l-j1G 
hwn, a wnuuwG \Jbuhn 350 17 1 141 8 37 345 345 338 - 109 8,2 1 4,6 1 8,57 

141 Unt[ntJU1, junm, 1-pG 
hwn, tlwn thn11 860 207 131 10 24 2 10 210 435 - - 124 9, 18 5,38 11 ,23 

142 Unt[ntJU1, junm, 1-pG 
hLup, 4n4nGw4wtllwG 
thnti 860 190 132 8 22 274 274 410 - - 104 8,95 5,2 1 10,38 

143 Unt[ntJU1 , junu1, l-J1G 
hwn, a wn\JuwG uuhol! 860 163 15 1 5 19 322 322 401 - 95 8,56 4.92 9,60 

144 Unt[ntJU1, junLn, 1-pG 
hwn, awn\JuwG \Jbubn 860 161 141 5 16 364 364 365 - 94 8,12 4,63 8,85 

145 Unt[ntJU1, ljwGw~, 2-p11 t. 
hbmwqw hw[lbp, l{bqb-
LnWQ]Hu1Jt LJwn lJrnLJ 160 257 133 17 39 189 189 407 - - 108 9,98 5,97 11 ,38 

lJIT}, 

011, q 

353 

427 

325 

-

-

180 

u·"l , 
6[1, q 

153 

125 

109 

163 

143 

126 

109 

155 

133 

109 

100 

200 

w 
(J1 

N 

c..v 
C.ll 
c..v 



Jun2np b11pbpwtfnp wliwumlilibpft [, dftbpft ljbpft ulilil)wpwpn1p1wli WllJmuwlj (2wpn1liwljmp1mli) 

::>np 
I Im mn llmrnn wwnmGwl.muI t 

<.lh 4bp Cijntfl, <."1 , o<."1 , Uti <., <.n, <!, 0-, <.0-, U~, I Ou1w. I C w - <!,lf, <!>t i"'"' 
lft, lfut , 

p~p , 011 , op, 
q/ljq q q q q q q q q q lfQ lf.'>2 

P mUU4U\, l:'.5UQ.0Hf nJ-U;5fl'l 4bPUSbUU4L.bP 

146 Unl(mJm, ljwuw~. 2-pr; L 
hbmwqw hw pbp, 
ltnlmuwuw1uw G mm1 180 2 11 135 12 34 253 253 402 40 100 9. 15 5,34 9,89 

147 Unl(mJlll , l1wCiw~, 2-pl) L 
hbmwqw hwpbp, 
a w11l1 uw Ci illnu 2 10 195 133 9 29 297 297 384 - 36 95 8,56 4.86 8.90 

148 Unl[m.J lO , uI11nu. 2-pl) L 
hbmwqw hw pbp, 
unl1nGwhw1uwu mm1 350 198 135 15 32 275 275 395 - I JOO 8,67 5,01 9,37 

149 Unl[mJtn , up1nu, 2-pl) L 
hbu1wqw hwpbp, 
a w nliuwG lhnu 350 195 135 13 45 296 296 336 - - 128 8,9 1 5,14 8.49 

150 Unl(mJtn , tunui , 2-pl) L 
hbmwqw hwpbp, 
i.lbnbmu1ahu11h tlwn illm1 860 185 140 9 23 250 250 439 - - 103 8,92 5, 10 10.87 

15 1 Unl(mJm, tunm, 2-pq L 
hbmwqw hw pbp, 
unhnGwltw1uwu lhnu 860 176 133 8 21 282 282 410 - - 111 8,32 4,79 9,77 

152 Unl[mJUl, tunm, 2-pl) L 
hbmwqw hwpbp, 
awnu uwG lhnu 860 169 127 7 27 320 322 382 - - 102 8,01 4,53 8,77 

153 Unl(mJm. tu nm wump, 
hmu 11onnmbhun· <26 % 900 2 18 184 5 35 222 - 407 - 53 118 9,6 1 5,67 -

154 Unl(mJm, [unmwu mp, 
hmu 11mmnbhun · >26 % 900 188 168 3 27 289 - 376 - 49 120 8,57 4 ,95 9,97 

155 <.wgwpuwm (uwupnlJ.w) 
(Manihot esculenta) 
<,wqwnuwm, w11 mn 880 26 133 -1 7 7 36 88 756 30 43 12,40 7,89 13,60 

::>np 
I Im nn GJOlJ)!l lJ.IW!lnlUWlJmU t 

<.lh 4bp GJmp, <."1, o<."1, Uti<. , <.ti , .:!.fit, <.0-, Ulf\,, Ou1w, 
Cw-

<!.lf, <l>t '"'"' 
Ul:, lfut, 

q/ljq q q q q q q q q 
pwp, 

q q 
op, op, 

q lfQ lfQ 

Afl1'UU4UL. l:'.5UQ.0 Hf fl1'\,b8fl'l 4bPUSbUU4L.bP 
Q.wqwp (Daucus carrota) 

156 'l-wawn, lhnbn 160 13 1 - - 38 18 1 18 1 568 - - 82 11,85 7, 11 -
157 Lmawawu1uwa a Luawn 140 64 - - 78 186 - 586 - - 86 9,85 5,9 1 -

158 'l-w qwp, 
WflUWlllWU)Ullll!lUbfl 120 99 150 -9 14 9 1 - 7 14 - 256 82 12, 15 7,72 15. 10 
tlwpuwlj (Avena saliva) 

159 '-lwnuwu, hwm plj 880 123 140 -3 52 11 3 - 679 448 16 33 11,48 6,97 13,10 
160 '-lwpuwlj (ubp lj w hw-

mplj), hwmj11j (Avena 
saliva var. chinensis) 880 155 - - 65 27 - 7 18 605 15 35 13,70 8,64 15,23 

16 1 ~Lwnuwlth libnw 11m11 9 10 152 - 80 59 - 683 556 15 26 14,23 9,23 14, 18 
162 '-lwnuwlJh !'lbl!l, lJ b11l1ntl 910 75 136 -6 33 253 - 580 163 11 59 8,65 4,99 7,77 
163 '-lw puwlj!1 ljb11Lwqw m-

l(wo hw mt1lJGbpl1 J.!iw-
e h1Cibn, ubnw 1tiCi 9 10 138 -3 7 1 22 - 738 628 17 31 13.64 8,58 15,80 

164 '-lwnuwl1ti ~blll 9 10 56 - -6 20 326 - 537 139 10 61 7,47 4,20 -
165 '-lwnululJ tunu1 9 10 93 - - 40 304 304 460 - - 103 6,98 4 ,40 6,20 
166 tlwpuw ljp up1n u, ljwp-

CiwJ'1 Ci hw umCimpJWCi 
l!lm1 220 88 109 -3 41 322 322 469 - 2 80 10,85 6,00 8,64 

167 '-lwnuwuti ilnnu1 860 35 80 -7 15 440 440 444 - 14 66 6,74 3.73 6,40 
168 '-lWllUlUUh annm, NaOH 860 30 - - 13 442 442 405 - - 110 8.97 5,27 5,98 
169 '-lwpuw ljjl ilrjntn , 

NH40H 860 8 1 104 -4 13 428 428 41 0 - 68 7,67 4,32 7,20 
'l-bmGwCimz (Arachis 
hypogaea) 

170 'l-bmCiwCim7, uw1.n1tlwa 948 295 - 28 504 37 - 138 - 19 25 19,84 12.3 1 -
17 1 'l-bmGwGm2Ii pmuu1-

LUI lnlfl, Uwontlwa 880 567 279 46 14 57 - 298 95 l 19 66 13,76 8,60 -

lf'll, 
011, q 

150 

129 

140 

123 

14 1 

124 

117 

-

133 

17 

lf"l, 
ap.q 

-
-

78 

97 
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47 
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-

55 

50 
12 
-

35 

-

w 
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~ 
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Jun2np brzpbpwlfnp wuwumfHibpft Ii. dftbpft ljbpft uuuIJwpwpmp1wu wrynwwlj (2wpmuwljmp1mu) 

:;>nr 
I liq mp fi1n11m lllWT mfiwlinul t 

.!,/h 4bp Gjntp, .!,'11, o<.'11, Ult<., <.n. .!,fr}, .!,fr}' um.,, 0ULW, 
Cw- .!,lJ, cJJtJuhl1> 

lJt, lJut, 

q/ltq q q q q q q q q 
pwp, 

q q 
op, 0]1, 

Q lJQ lTQ 
fln1'UU4U'U OUQ.flHf nl-'l.bBfl'l 4bPUSbUU4'UbP 

172 Cl-buiuwumzp pmuu1wL-
JnLJI, t'iwuuwlJp 
t'iwrmtlwa 920 529 261 42 14 114 - 278 75 103 64 13,10 8,09 -

173 Cl-buiuwumzp pmuUJ, 
t'iwm11.Jwa 910 533 271 40 65 55 - 286 58 80 62 12,63 7,64 -

174 Cl-buiuwumzp pmull!. 
t'iwuuwuh t'iwnntlwu 920 459 252 32 62 108 - 296 52 95 76 13,10 8,03 -

175 Cl-buiuwum7h 1mn 999 - - - 998 - 2 - - 33,00 22,43 
4bpwJpfiuwp 

176 ltbpp 6wlJu11bflil t'iwp, 
2WllWJ1jl U[WJlnLUW-
l.imp1mun· >48 % 770 136 160 -4 -2 - - 757 - 629 105 12,29 7,88 14,40 

177 CwpwJlbT)bqjl t'iwp, 
2WJ]WJ1jl UjWJlnLUW-
um91mGn' >48 % 740 49 139 -15 3 5 - 82 1 - 649 122 12,09 7,81 13,51 
Upuw<huflillt 
(Helianthus annuus) 

178 UJIUWOWT)[llJ, lJwuwz 
qwuqtlwO-, 0-wT\lJt'iwu 
u4pqo 120 142 123 3 28 215 215 475 - - 140 9,10 5,39 8,00 

179 Upl.twbtuqp4, ubnt'ibn 880 192 96 15 359 244 - 171 - - 34 17,85 10,85 
180 Upl.ttuatul\Jilt, lJbT\l.ttu-

muu1tltub ubnt'ibn 880 277 - - 514 35 - 134 - - 40 20,79 13, 10 -
181 Upl.twbwT\ltP 12mut4, 

t'iwuuwlJ(1 lJb1jl.tw-
qwuitlwb ubnt'ihn 910 390 213 28 62 206 - 276 - 85 66 11 ,05 6,53 9,10 

182 Upl.twbwT\ltP pmuu1wL-
JnLfl, lJbqLWLIJLUUl ubpt'ibp 880 324 186 24 25 287 - 300 - 61 64 9,27 5,34 8,90 

:;>np 1 liq mp fiinum lllWT mfiwlimu t 

.!,/h 4bp 
GJn-

<.'11, o<.'11, Ult<., <.ts , <,fr}, .!,fr}, um.,, 0ULLU, 
Cw-

~lJ. cJJtJuhy> 
lJt, lJut, 

tp, 
q q q q q q q q 

j)LUJI, q q oJi, op, 
q/l.iq Q lJQ lJ.Q 

flfll-UU4U'U OUQ.nHr fll-'l.bBfl'l 4bPUSbUU4'UbP 
183 Upl.twbtuljlJjl pmuUJ, 

libnl.twqwuitlwo ubnt'i 900 477 259 37 64 115 - 280 - - 64 12,14 7,29 13,60 
184 Upl.twbw1jlJjl pntUUJLUL-

jntp, lJbTjl.twqwuitlwb 
ubnt'ibn 910 457 229 33 17 128 - 317 111 103 81 11 ,88 7,22 13,63 

185 Unl.twawnuh 1mn 999 - - 998 - - - - - 2 30,76 20,50 36, 10 
186 Uruwb"wT\lJP ufltnu, 

ownut'iwu uuhan 243 141 Ill I 51 256 256 419 - 133 8,54 5, 12 10.29 
Bnpbfi (Triticum 
aestivum) 

187 5 npbu, qwpuwuwgwu, 
hwuiplJ 880 135 175 -3 20 25 - 800 662 29 20 13,44 8,54 15.34 

188 5npbu, wzuwuwgwu, 
hwuit1u 880 138 172 -5 20 29 - 794 642 28 19 13,37 8,51 ' 15,30 

189 5nnbGh uuowu 910 842 322 79 17 5 - 124 75 3 12 15,63 9,81 16,10 
190 5nnbuh uGowuha uhn 900 293 174 20 94 44 - 520 253 137 49 14,76 9,36 15,00 
191 5npbup Jlhl/l 880 160 140 3 43 134 598 153 64 65 9,92 5,86 10,70 
192 5npbuh uwnt'i 900 293 174 20 94 44 520 253 137 49 14,76 9,36 15,00 
193 5npbu)l owtlwn 868 136 175 -6 18 7 - 828 753 20 II 13,78 8,83 15,91 
194 5n11huh 1.Jbnwumn 882 203 173 3 44 46 - 649 368 61 58 13,07 8,18 14,09 
195 5nnhuh onnui 860 36 - -6 14 430 430 445 - - 75 6,38 3,51 5,40 
196 5n11buJ1 t'inhn 860 47 83 -6 20 342 171 448 - - 143 6.57 3,67 -
197 5nphup lJwuwz_ qwuq-

ttwo, hwulJwlJwtt'iwu 
tlmq 210 128 143 -2 27 235 235 51 6 - 272 94 11 ,06 6,72 10.00 

198 5nphujl lJwuwz 
qwuqtlwil', owl\lt 
t'iwu 4hubn-wtlwnm 250 102 138 -3 21 351 351 457 - 185 69 8,81 5,09 9,60 

lJ'l), 
011 , q 

-

-

-
-

104 

37 

97 

-
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lJ'l) , 
oJi , q 
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-

80 
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Jun2np b.Izpbpwl[np wtiwunditibp]l L a]lbp]l ljbp]l utitil)WflWpnlpjwti wrynwwlj (2wpn1tiwljmp1mti) 

'.:>n11 I liq np GJntJ)Jl wwnmGwlmui t 
(,/h 4bp UJn-

.:."l, o<,"l , Uli<,, .:.n, .:.fcT, .:.ra-, um_., Ou1w, 
Cw-

.:.15, Q>tluh4, 
UC, 15ut, 

lfl, 
q q q q q q q q )lWl1, 

q q 
o p, 0[1 , 

q/ljq u 15.Q 15.Q 
.!l0i'UU4U"V ouq_nMr Oi'"Vt750'l 4t7PUSbUU4'Ubf' 

199 5 n11bup 1uupnr11nuljwu 
pmJub11f1g uu1wgtlwa 
up1nu, hwmpljp ni. pwp-
onn UJWflnLUWl.Jnl9 1W UU 300 93 112 -3 19 293 

200 5n11bul1 rnupn1J.1>tuljwu 
293 512 159 20 83 8,67 5,01 9,67 

pmJub11pg umwgqwa 
uf11nu, hwu1plj j1 pw11011 
wwnmuwljm131wu" 450 92 11 8 -4 18 229 229 604 272 8 57 9,35 5,48 10,89 

201 5 n11buj1 Ul]llUl, NaOH 860 36 9 1 -9 14 428 428 419 - - 103 7,93 4,55 ,6,30 
202 5npbufl a11nm, NH40H 860 92 105 -2 12 436 436 387 - - 73 1,5 1 5,24 7,20 

fl.wJqpwu pwquwhwp 
(Lolium multiflorum) 

203 fl.wJq11wu , ljwuwz, I-jiu 
hw11, hwuljwljw1uwu 
u[jflqp 170 178 152 5 35 204 

204 fl-LUJQfllUU, ljWUlU)., 1-p(] 
206 476 - 11 7 107 11 ,12 6,80 11,88 

hwp, tlbqbmwgpwjp 
tlb1whu tjm11 180 166 145 5 37 266 

205 fl.Wjql1LUU , l1wuwz, 1-pG 
266 458 - 103 113 10,57 6,38 11,11 

hw11. hwuljwljw1uwu 
Lttnt[ 2 10 148 136 4 32 265 265 447 - 124 108 10,21 6,12 10,00 

206 n.wJqpwu, ljwuwz, 1-pu 
htu[l, a w11ljuwu WUWflUl 250 138 135 l 25 305 

207 n.wJQ11wu, ljwU W!., 1-pu 
305 426 - - 106 9,27 5,78 8,00 

hw11, hwu4w4w1uwu 
uuhQn 350 175 144 I 60 21 8 

208 O.wJ411wu, up1nu, 1-pu 
2 18 431 - - 11 6 10,88 6,6 1 12,00 

hw11, hwutiwuw1uwu tlmu 350 155 141 -l 63 245 245 392 - 145 10,80 6,53 10,57 

'.;>np I liq nn G1mJ1n UlwnmGwlimu t 

.:'../h 4bp 
UJn-

.:'.."l, o.:'.."l , Uli.:., .:.n. .:.ra-. ~(()-, um_., Ou1w, 
Cw-

.:'..15, <l>ttuLlt• 
UC, 15ut, 

tp, 
q q q q q q q q !JWll, q q 

op, op, 
q/ljq q 15.Q U'Q 

.!lni'UU4U"V ouq.mtr Ol'·'Ub50"1. 4 b f'USbUU4"Vbf' 
209 fl.wJq111u u, up1nu, I-jiu 

hwp, OWIJ.ljUtuG u4'1<LP-
llbubn 350 142 129 -I 66 278 278 381 - - 133 9,97 5,95 9,71 

2 10 fl.wJqpwu , up1nu, !-jiu 
hwn. owrilJtlw(] wtlwnm 350 132 119 -1 35 3 15 315 408 - - 110 8,70 5,03 8,57 

2 11 fl.WJQflWU , tunu1 , 
hwuljwljw1uwu 
(hmpwuwljw1mu) itimL. 
1-hu hwn 860 145 137 2 38 274 274 425 - - 11 8 9.96 5,94 I 0,35 

2 12 0.tuJQriuu , tunm, I ·pu 
hwn, bturi4tlwu uuhan 860 120 124 - 29 298 298 462 - - 91 9,05 5,28 9,53 

2 13 fl.tuJqr11uu, funu1, 1-pu 
hwn, ow111.Juwu wtlwnm 860 90 113 -4 20 335 335 463 - - 92 8,95 5,2 1 8,49 

214 fl.WJQl1LUU , ljtu ULU!. 
qwuql[wa, 2-11111.t 
hbtnwqw hw11b11, 
4-6 7WU WJ3 2 10 198 147 9 34 237 237 4 18 - IOI I !3 10,45 6,27 10,91 

215 fl.WJqflWU , tunlll , 2-1111 Li 
hbmwqw hwpb11, 
6 7wpwpflq wtjb1h 240 175 137 7 35 270 270 398 - - 122 9,85 5,85 9,20 

2 16 fl.wjqpwu , u)11nu, 2-1111 Li 
hbmwqw hw11b11, 
4-67wpw0 350 162 134 4 42 235 235 4 10 - - 151 l0,02 6,0 1 l0,00 

2 17 fl.tuJq11wu, u)11nu, 2-1111 Lt 
hbmwqw hwpbp, 
6 7wpwpflq tutlh1 fl 350 109 115 -I 32 345 345 406 - - 108 8,37 4,81 9,14 

2 18 fl.WJ411W U, tunm, 2-1111 Lt 
hbmwqw hw11b11, 4-6 
JLUPWJ3 860 158 142 2 33 295 295 412 - - 102 10,27 6,14 11,05 

1511}, 
op, 4 

50 

51 
12 
31 
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94 
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lvn2np hlzpbpwlfnp wfiwumfHibpft L. dftbpft ljbpft ufifiqwpwpmpJWfi wrvnwwlj (2wpn1fiwljmpJmfi} 

::>n[l I liq nn Cim11m Ulwnmfiwlimu t 

<,!h 4bp 
fiJn-

<,"l, o<,"1, ULr<,, <.u, <,(cl-, <,fcT, UlJU, 0ULW, 
Cw-

<.lJ, <l>t iuo4, 
lJt, !Jut, 

tp, j)W)l, 6Ji, 6Ji, 
q/ljq 

q q q q q q q q 
Q 

q q 
lJQ lJQ 

Pfll'UU4Uu UUQ.fll'lJ fll'ub8fl'l 4bPUSbUU4ubP 
219 fl-wJqpwu, tunm, 2-pq Lt 

hbmwqw hwpbp, 
6 7wpw9hq wl]b1h 860 140 128 2 25 302 302 429 - - 108 9,08 5,31 9,07 

220 fl-w ronwu, crrinm 860 53 - -6 14 394 394 471 - - 68 7.40 4,16 -

.l.twbmlj (Brassica napus) 
221 <.twcrm4, 4wfiwi 

qwfiqlj_wa, upfi~lt crw!J.4-
uwfi u\Jhann 110 190 157 6 40 132 132 459 - 111 179 11,20 6,92 

222 <.twcrm4, 4wGwi qwGq-
uwa awnluiwfi lllm1 120 189 146 8 35 184 184 407 - 69 185 10,58 6,48 -

223 <.twcrm4, \jwGw~ qwGq-
uwa, bwntiuwfi wtlwnm 130 180 130 8 36 258 258 395 - - 13 I 10,18 6,10 

224 <.twcrm4, uJitnu, uJiGilt 
crwrilitiwG u\Jhann 120 185 143 4 67 159 159 419 - - 170 10,78 6,59 

225 <.twcrm4, u{1tnu, 
crwntiuwG thm1 130 172 138 5 60 204 204 393 - - 171 10,32 6,24 -

226 <.twcrm4, uJitnu, 
11wnliuwG wtlwnm 140 165 125 7 50 269 269 348 - - 168 9,37 5,55 -

227 <.1w'1mli, ubnubn 880 229 100 20 445 79 - 203 - 52 44 17,56 10,75 -
228 <.twcrm4{1 pmuU1wump, 

«00» mbmulih 890 406 219 29 27 129 - 359 - 85 79 11,99 7,31 12.66 
229 <.1wcrm\jf11Jmuu1 900 411 236 26 53 128 - 331 - - 77 12,35 7,54 13,04 
230 <.1wcrm\j]11m1J. 999 - - 999 - - - - - - I 29,91 19,25 

Pppfi6 (Oryza sativa) 
231 Pnf1Ci6, hwmf11i 880 93 146 -8 23 109 - 710 642 - 65 11,69 7,26 
232 Pppfi6, 4b!J.ltwqwmlj_w() 

hwmti4 880 89 161 -12 16 9 - 875 842 II 11 13,59 8,72 -

::>np 
I tin mn umum wwnmfiwlmtu t 

<,!h 4bp fiJnL j}, <,"l, o<,"1, Ulr<,, <,ti, <,fit, <,fcT, UlJU, Outw, 
Cw-

<.lJ, <l>tiuo4, 
lJt, lfut, 

q /4q q q q q q q q q 
j2W[1, 

q q 
6]1, oJi, 

u lJQ lJQ 

Pfli'UU4Uu UUQ.flNf fll'"Ub8fl'l 4bPUSbUU4ubP 
233 Pnfi6h w11mn, nbnhfi 900 143 127 3 I 67 105 - 465 240 34 120 11,04 6,56 
234 P pCi6f1 w11mn, uwhmwu 900 145 151 -1 160 59 - 529 268 54 107 13,26 8,23 -

bit\Jhpbum wumr 
(Ceratonia siliqua) 

235 b!J.£bpbfim (ll!m'l.ft) 
w11mn 880 60 107 -8 10 108 - 78 1 - 411 8,81 5,14 -
Uznpw (mwpb\jwCi) 
(Seca\e cereale) 

236 Umnw, hwmhli 871 112 167 -9 18 28 - 820 648 65 22 13.31 8,47 15,97 

237 Umnw, sblll 881 163 143 3 36 80 - 663 130 103 58 10,67 6,42 12,10 

238 Umnw, wumn 878 167 174 -3 32 19 - 739 465 60 43 13,49 8,59 15,34 

239 li)n(lw, \jbpwump 880 173 164 I 35 37 - 719 376 125 36 12,37 7,68 14,77 

240 Uzn[lw , Ljwfiwi qwGq-
lj_wcr, hwu4w4wtuwfi 
u\ihaP 150 180 154 5 39 230 230 447 - 105 104 11 ,44 6,98 -

241 Uznpw, 4wfiwi qwfiq-
lj_w(), hwu4w4wttlwCi 
l]rnq 170 145 142 I 33 294 294 436 - 122 92 10,75 6.45 -

242 Uznpw, \jwCiw~ qwGq-
tlw11, bwnl.iuwCi uhhnn 200 129 130 - 30 336 336 414 - 127 91 9,88 5,84 -

243 Uznpw, 4wfiw2 qwfiq-
I tlwcr, bwnliuwfi wtlwnm 230 112 123 - 28 384 384 394 - 120 82 9 ,39 5,50 -
1'iwqfiqbI\ uniJ.npwqwfi 
(Beta yulgaris) 

244 Cw12wn\1 6wliGnbn 230 64 152 -14 4 54 - 821 - 682 57 12,50 8,02 14,20 

245 ::>nn uamD 900 100 156 -9 9 206 - 629 - 67 56 11.93 7,43 13,70 
246 Cwpwpp 6w4Gqb'lfl 

Gppwzbpm (mwzb11), 
)nn, )JlUJ)WfllUQWUlWO 900 61 - -15 6 71 - 807 - 665 55 12,47 7 93 14,66 

lJ"l, 
6Ji,q 

65 
-

-

-

-

-

-

-
-

273 
283 

-

-

lJ"l, 
6Ji, 

Q 

-
-

-

86 
128 
125 
130 

-

-

-

-

43 
53 

41 
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<.th 

260 

261 

262 

263 

264 

265 
266 

267 

268 

269 

270 
271 
272 
273 
274 
275 

Ivn2np br/pbpwl/np UJli111unialibpft iJ. dftbpft ljbpft uOOIJwpwpmp1wu WIJ.Jnwwlj (2wpn1uwljmp1mu) 

~n[l . 
I !in nn CimtDn mwnmCiwlimu t 

<.th libp GJnq1; .:. "1, o<."l, Uli<., .:.u, <,[<}, <,[<}, um,, Out LU, 
Cw-

<.lJ, cJ>t~''" ' 
lft, 

lJut, I lJ"l , 
qf4q q q q q q q q q pwp, q q 

oti, oti, lJQ 011, q 
Q lJQ 

Pfli'UUliU\, nuq.nHr Ol-\,b5n'l libPUSbUUli\,b(' 

247 Cwpw[lp 6wljGT}bT)p 
oqmn, uwu1uwb, Dwnu 220 113 157 - 12 212 - 593 - 16 70 11 ,80 7,28 14,40 97 

248 Cwpw[lp 6wqGT)bflti 
ilqmp, ilwil14.wb, 
uh1nuwmlwa 220 113 - - 12 212 - 593 - 17 70 11,92 7,41 14,40 100 

249 libpwuwpwg4_wb ilqmp, 
16-23 % 7WDLUO 910 125 - -6 9 159 - 627 - 200 80 12,09 7,61 12,10 63 

250 libpwULUf)Wg4_w() uqmp 
zwpwpti Pti~ 1.LfW[lntUW-
lmrn1wun (9-16 %) 890 108 -8 8 170 - 642 - 133 72 11,82 7,39 - -

251 libpwuwpwg4_wb uqmp, 
zw12w11ti PW[lO[l llflU[lnt-
Gwtim11 1wun (>23 %) 900 125 - -6 8 143 - 639 - 245 85 11,98 7,53 - -

252 libnh 6whGnbn 150 85 150 -10 8 65 - 744 - 556 97 12,07 7,78 13,70 56 
253 libnh nunwn 990 17 - -29 - - - 983 - 983 - 14,1 5 9,30 14,40 12 
254 CwpWJlP 6tu4Gribflp 

Lhnbn, 0wnu 160 160 141 3 21 109 55 545 - 198 165 10,52 6,52 13,90 102 
255 CwpLU[ljl 6wqGT)brtfl 

Lhnbn, uhmuwqLiLub 160 142 - 3 32 159 80 499 35 168 9,81 5,90 13,80 11 9 
UnJW (Glycine max) 

256 Un1w, hwuihli 880 404 189 33 201 60 - 282 65 77 53 15,88 9.90 18, 18 368 
257 UnJWJP pniut.Lf, qbT}LW-

QWU1UWG hwUlhU 880 552 324 36 13 39 - 329 73 11 5 67 13,73 8.59 16,78 502 
258 UnJWJP pmullf, ~ljbrtl,Lu-

qwmuwa hwuihl1 880 513 308 32 14 65 - 341 72 105 67 13,75 8.63 16,40 465 
259 Un1w1h nwnuwu 900 129 143 -2 22 390 - 411 - - 48 10,93 6,57 11.61 87 

~n[l 
I Im inn G1m1m mwnmGwumu t 

libp GJmp, <.Ill, o<."l, Uli <., .:.u, <,[<}, <,[<}, um,, Ou1w , 
Cw-

<!. lJ, <l>t1u••1· 
lft, u·ut , 

U'"l, 
q/4q q q q q q q q q 

pW[l, 
q q 

op, op, 
op, q 

Q lJQ lJQ 
PD!-UU4Uu uuq.m·lJ ni'ub5n'l 4bf'USbUU4ubP 

Un1w1h 1mn 999 - - - 999 - - - - I 30,56 19,79 38,00 -
5nphGwznpw 
5 n11b uw mnw, hwuihlJ 880 146 170 -4 18 30 783 672 42 23 13,13 8,22 12.10 127 
CwT}qwu, (Brassica) 
Cwriqwu (Brassica rapa 
var. rapa) 81 134 158 -4 13 11 3 57 622 - 353 118 12,02 7,61 12,11 122 
Q.nGcibn 110 113 158 -8 20 108 54 672 - - 87 12,5 1 7,92 12,70 91 
PwupwljbGp 

L_-____ Pwilpwqbum ub11ilbf1p 
libnL, wnwawb 910 41 - - 17 478 437 - 27 7,01 4,2 1 4,90 14 
PwlipwlJbGh, ubnilb 11 880 - 231 145 - 13 l ~09 :6·~-1---i25·~ - -1 I ! ;; 1 I i ' · 1d I '.I( 'i'4 i - ' - ; .. -- ·-·- -- --
PwlipwqbGm (]nLUl.Lf, 
uwuGwqp qtriLwqwui-
tlwb ubnllbn 910 398 245 22 68 174 - 291 51 69 11 ,7 1 7,00 14,34 329 
PwllLupwqbGm pmullf, 
l1b11Lwqwuitlwa ubnlltn 910 478 29 1 29 70 102 - 281 - 47 69 12,62 7,66 15,89 412 
PwuwpwqbGm 
j]nLUUllULJnl[l , Uwuuwqp 
ubnLwawu1uwb ubnllbn 900 414 243 27 17 182 - 318 54 69 10,92 6,52 12,27 352 
P tu llwpwqbGm 
j]nLUl.LfW LJnL[l, 
ubnLwQWUlUWO ubnobp 900 496 282 35 19 96 - 321 - 58 68 11 ,85 7,15 14,77 427 
q.wpp (Hordeum) 
Q.wnh. hLuuihli 880 125 164 -7 27 57 - 764 600 26 27 12,93 8,16 14,60 95 
Q.wnm 11bth 890 126 146 -I 39 150 - 631 338 73 54 10,81 6,50 10,78 88 
Q.wnm libnw11mn 880 140 1543 - 34 66 - 723 396 73 37 11,50 7,01 13,75 107 
Q.wnm pblh, libnLnu 900 128 121 1 52 206 - 543 102 85 71 8.67 4,97 10,00 83 
Q.wnm ubnL. 900 63 93 -4 24 289 - 560 29 70 64 7,43 4,17 8,33 33 
Q.wnm onnu1 860 39 82 -7 16 442 442 444 - 7 59 6,80 3,76 5,70 8 
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~/h 
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280 
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282 
283 
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285 
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287 
288 

289 
290 
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310 

Ivn2np brzpbpwlfnp wOwumfifibpjJ Ii dftlipft ljbpft uOOIJwpwpnzp1wa wrunwwlj (2wpnzOwljmp1mO) 

'.;>np 1 llo mn Ci mum wwnmfiwllnui t 

libp GJnqi, ~IT\, o~IT\, U4~, ~ti, ~ra-, ~ra-, um.,, Ou- Cw-
~u-. <Dtiuo~, 

lft, lfut, U-IT\, 

q/4q q q q q q q q LW. pwp, 
q q 

op, op, ot1. 
q Q U-52 U-52 q 

POl-UUliU'U nuq.mu 01'1.bBO'l libPUSbUUli'UbP 
Cl-wnm anmn, NH40H 860 87 Ill -4 16 457 457 382 - - 58 8,11 4,60 8,10 32 
Cl-wnm anmn, NaOH 860 40 96 -9 15 423 423 418 - - 104 8,15 4,70 7,91 -
Cl-wnh, bwuwJ qwGmlwa 170 180 156 4 44 23 1 231 422 - - 123 11,25 6,89 10,59 135 
Cl-wpr. 4wuwt qwGq4_wa, 
awnlJuwG wtJwnm 230 102 122 -3 25 313 313 460 - - 100 9,32 5,29 9,13 70 
Cl-wpm uplnu, 
hwmp4ubpp n~ uba UJ.WP-
muw!Jmfl1wlip 300 95 115 -3 24 284 284 522 150 22 75 8,79 5,10 9,33 50 
Cl-wpm uplnu, hwmp4ub-
pp liba UJ.WpmGw4mp-
1wlip 450 97 124 -4 21 227 227 596 '.'6s; I lO 59 ~\58 . 5,65 ' : ~ J1f: 6 : - ' 

qub~UbUqUb ~U~flrlFflruaBfl~ quPUSaUUqbuP 
lintlh liwll 140 262 128 22 324 - - 361 - 358 53 19,3 1 12,47 22,14 236 
OJ!uwnh liw» 175 33 1 - - 400 - - 262 - 267 7 22.82 14,83 - -
uian uwll 112 270 123 18 307 - - 360 - 355 63 19,38 12,54 - -
funqh ~wJ; 190 284 - - 426 - - 247 - 238 43 - - - -
Qwlipp4p 4wp, tw4mw-
ahw1h 1-hu wlihu 114 225 - - 185 - - 548 - 548 42 - - 18,86 202 
Uuwnwm liw», lnn 960 270 137 22 258 - - 409 - 372 63 18,02 11 ,60 20,94 246 
'.:>np 4wp, 4wqbpGp pwp-
onn wwnmuwlJm91wlip 910 904 22 12 - - 49 - - 35 - - 20, 11 822 
3mnwamnlt ltwfl, Jnn 690 365 179 30 5 3 - 544 - 483 83 13,75 8,82 14,90 302 
YWllh Jh6mlt, 12wnon 57 131 - - 29 - - 762 - 623 78 14,37 9,34 15,52 121 
liw!lh Jh6mlt , !l!lm 61 134 - - 8 - - 738 616 105 13,43 8,73 14,79 120 
liw!lh Jh6mli, 12wnon, mn 960 152 - - 12 3 - 728 - 616 105 13,43 8,73 14,79 120 
Y.w!lh Jh6mli, !l!lm, mn 960 135 - - 28 21 - 738 - 654 78 13,01 8,5 1 14,48 139 

'.;>np 
1 lin nn Cimrnn wwnntGwlmtu t 

libp GJmp, ~IT\, o~ IT\, UY.~, ~ti, ~[<)-, ~ra-, um.,, Ou[W, I Cw- ~u-. cl>t ~ lft, I lfut, I U-IT\ 
q/4q 

pwp, ~·"1 ' op, ot1, ' 
q q q q q q q q 

Q 
q q u-52 trQ op, q 

qub~UbUqUb ~U~flrlFflruaBfl~ quPUSaUUqbuP 
f<Twnli 9wu 82 375 180 31 65 - - 485 - 485 75 14,48 9,22 18,29 341 

'.:>nn !lwu 960 320 177 23 63 - - 532 - 423 85 14,29 9, 13 17,08 292 
lfuw11mn 910 84 1 - - 113 - - 20 - - 26 16,07 9,94 - -
lfunuunw1tiu w11mn I 940 430 - - 71 30 - 8 - - 461 7,40 4,38 -
lfunuunw1tiu w11mn Il 930 355 - - 45 41 - 5 - - 554 5,79 3,40 - -
Oqmwhwunq qnpa w-
pwuubpp liuwump, 
55 % ~IT} 950 572 - - 86 26 - 38 - - 278 10,37 6,23 - -
Oqmwhwun11 qnpaw-
pwuubpp liuwump, 
60%~11\ 940 624 - - ' o .; or , _. . , r~.. . ..r:.. ~ -- - ·---------- . - " 

Uniw(i WJJlllll 893 924 - - 7 J - 22 - - 44 12,40 7,33 - -
:;i4wu wump, 55-60 % 
wnnmbhu, 3-8 % 6wnw 940 590 443 23 64 17 - 57 - - 272 11,03 6,99 - -
:;>4wu wump, 55-60 % 
wnnuibtiu, >8 % uwnw 940 589 428 25 122 11 - 41 - - 237 12,45 7,66 - -
:;i4wu w ump, 60-65 % 
wnnuibhu, >3-8 % uwnw 920 63 1 476 26 68 15 - 45 - - 241 11,93 7,33 - -
:;i4wu w ump, 60-65 % 
11mnuibhu, >8 % 6wnw 910 63 1 464 28 104 17 - 23 - - 225 12,86 7,97 - -
:;i4wu wump, 60-70 % 
wnnuibhG, >3-8 % 6wnw 900 675 504 29 68 10 - 31 - - 216 12,50 7,70 - -
:;>4wu wump, 60-70 % 
wnnuibpG, >8 % 6wnw 910 68 1 506 31 109 10 - 14 - - 186 13,98 8,69 - -
:;l!Jwu liqijwan. 'nn 960 884 486 48 43 - - 9 - - 64 15,31 9,54 - -
Swtlwnh 6wnw 990 4 - - 993 - - 3 - - - 26,14 16,24 - -
lunqti 6wnu1 999 I - - 999 - - - - - 28, 18 17,84 - -
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<./h 

31 1 

312 

313 

314 

315 
316 
317 

318 
319 
320 
321 
322 

323 
324 

<./h 

325 

326 

327 
328 
329 

330 

331 

~nn 
I llu mn UmtDn wwnmfiwllnuI t 

4tp CiJntfl, <."l, o<."l, Ul-1<., .:. ti, <.f<t, <.f<t, U~, I 0ULW, 
Cw-

t1u•~· 
ut, lfut , 

lf"l , 
q/4q q q q q q q q 

pwp, <.lf, q 
q 6 f1 , £\fl , 

6J1 , q 
Q lf.Q lf.Q 

UU"l.PtU4tiuU@UL.li4UL. Uf\"l.lUbQJ"l 4bPUSbUU4"l.bP 
Awitmtppwqwfi 
UUJ.)11nwqmg 
f!w4111bpflwljwG 
uu1h111wlJmo 920 783 434 56 81 6 - 36 - - 94 14,8 9,20 - -
!ulinpfl~Cibp 
lvunp)1zubp 
(Sacharomyces 
cerevisiae), flwnu 150 523 - - 33 17 - 341 - 11 86 - - 15,50 465 
lvunpflzCibp 
(Sacharomyces 
cerevisiae), >nn 930 518 324 32 20 24 - 352 - 18 86 12,40 7,61 15,80 84 
lvunnh>Ghn (_T~rula), 1nn 930 506 307 31 32 31 - 344 - 4 87 12,27 7,48 14.52 430 

~ _!.:ihG.!_!.'.l!!l!!J!,,';,;l;:' - --·-
~wgwp)uliwfi qnp~w-

. . ~ i:-----...J. 

pwfiUhpfl lifiwgnpl}utp I 
~nn hwq 880 126 177 -9 32 IO - 806 642 60 26 14,35 9,34 15,60 85 
f<tw11u hwll 700 126 177 -9 32 IO - 806 640 61 26 14,34 9,34 15,60 84 
Libnu 920 97 160 -1 0 148 13 - 731 - 169 II 16,07 10,36 - -
UUJ.flpmwJflU )ulinpliw(i 
wpmwl}pntpjwU qn11li-
Uwltfl wpmwl}pwUp 
1va£1n11n >h> 230 86 115 -8 67 254 - 544 - 125 49 10,08 5,95 6,10 35 
lvwrinri'1 )b) 330 125 82 7 85 244 244 457 - - 89 5,36 2,84 -
5hmnmuw1hG >b>. inn 900 61 145 -12 7 72 - 810 - 667 50 12.29 7,7 1 12,22 47 
Q..wnbonh llhnm, PLUnli 240 253 185 II 75 187 - 187 50 12 298 10.9 1 6,44 13,30 138 
Q..wpb2pfl 'lflflUI, uf11n-
uwotlwa 260 247 183 10 82 195 - 426 - 36 50 11 ,25 6,68 11,80 190 
Q..wnbs>nti rihnm. inn 900 264 198 IO 86 169 - 433 39 10 48 10,57 6,19 9,60 178 
Q..wnm wbhlil1 aj11bn 920 303 180 19 143 - 475 54 136 69 10,36 6,17 13,50 264 

Jun2np b.Iz2bpwqnp wuwumuubpft ii dftbpft ljbpft uuuIJwpwpmpJwll wrynwwlj (2wpmuwljmp1nzu) 

~np I llu nn Uml9n wwnmUwllmli I; 

Litp GJntfl, <.'1l, o<.'1l, Uli<., <.ti , <. f<t, .:.rcr. UlfU, Ou- Cw-
<[Jt lu•~· 

ut, lfut , lflf}, 
qlljq q 4 q q q q q 1w, q jlW(I , .:.u·. q 

q 
op, 6)1, 

a)l, q 
Q lf.Q lf.Q 

UBL 4bPUSbUU4"l.bP 
5 nnblin u1wl1mll12 56 369 237 - ll l - 401 - - 51 12,95 7,95 - -
bqf1111mwgnpbGfl 
mwumor> 70 284 226 9 93 - 453 82 29 54 13,75 8,48 - -Ummu 1h 111wumg12 51 370 248 20 65 - 452 - - 58 12,95 7.96 - -
Liwnurn:bh1t1 mwlJmoo 72 353 209 14 72 - 502 32 11 58 I J,98 7,52 15,18 232 
fc}n~UwpmlnnpjwCi Itn-
'lliGwltfl W(IUlWl}(IWUp 
<l>bmnw11mn 930 907 346 - 49 IO - 5 - - 29 9,68 6,10 -
IO-nifiWl)p , i"l' · lj tuO -
nwuw1hG wwh~wap 886 287 - - 17 149 - 253 - - 294 5,98 3,91 -IO-nzGWIJp , i ll(I , hw-
111wuw1hG Luwhtl wan 845 253 - - 23 186 - 274 - - 264 5,57 3,62 - -

w 
en 
" 

w 
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lvnqbpft L. pn1mOObp]1 IJbp]1 uOOIJwpwpnLpjwO wrynwwlJ 

I lJq 'nri li.1men 111wnmliwlinuI t 

<.!.!, 4hp 
::>u, 

<.<TJ, <,ti, <.to-, UlfU, 0ULW, Cw- <.tr, q/ljq 
q q q q q pwp,q q 

PllNJUl/Uu l5UCJ.l1NF l1Fvl78l1IJ. qf7PUSl7UUl/ul7P 
4hp!J. pwlnw 

I f!wli1w (Vicia faba), hwmhu 880 299 16 90 556 480 39 39 
2 Lnp/l um[1111wljwli (Phascolus vulgaris), 

hwmhu 880 249 19 54 637 - - 41 
tijlq (Vicia sativa) 

3 '-ll1ti, hwm]1l1 880 270 14 50 635 460 41 31 
~!iqqwgnph!i (Fagopyrum sagittatum) 

4 <.Gnuwgnph!i, hwm]1u 880 135 27 135 684 452 14 19 
Upubn (Pusum sativum) 

5 Uhubn, hwmhl1 880 259 15 68 621 475 66 37 
4wriwup (Brassica oleracea var. viridis) 

6 4wnwup 120 171 19 113 592 - 573 105 
4wpmn:P'1L (Solanum tuberosum) 

7 fch.uuu tiw11mn.'.bh1 220 96 4 27 814 710 31 59 
8 Iuw7wa \jwumn.'1>]11 220 98 5 29 805 657 6 63 
9 ltwnmn:bhlh mw7hn, >llil 883 92 3 29 822 739 40 54 
10 4w11mn:Ph1]1 l!wlmwlihnt., pwuu 134 52 4 154 759 434 7 31 
II 4u111mn:Ph1]1 lJwlj11wlJh11t. , m11 879 57 5 192 711 423 5 35 
12 l1wnmn:hh1h uu1hmwlJlllCJ 880 839 6 8 113 - 5 34 
13 ltw11mn:bh1h ourw 830 2 2 - 991 986 - 5 

lfwpqwqhm!iwJp!i hph11!imq (Trifolium 
pretense) 

14 lfw11qLuqhmCiwJ/JG t11b11Gmlj , qwGwz, 
lihG>t. lrntinCiwljw1uwG ulj]1mm, 1-hCi hw11 160 186 35 206 475 - - 98 

15 lfwpqwqbmGwJ/JG b]lbpCimq, qwGwz, 
awntiuwu ul1!iqp, 1-]lG hwn 220 162 29 253 465 - 36 91 

1 Im mn !imrnn 111wnntliwlimtI t 
<.lh 4hp ::>u, 

~'11, <.ti, <.to-, UlfU, 0ULW, Cw- <.lf, q/ljq 
q q q q q j)Wll,q q -

Pll/<UUl/Uu lJU<J.lJNT fl/< vbBllIJ. 11bf'USbUUlL"VbP 
bqpUJmwgnphCi (Zea mays) 

16 bqlm1mtuqn11blih ht:Hnhlj 880 106 46 26 805 698 20 17 
17 bqhttJlll~Gh lnuu1!1lj , uh1nuwqtlwa 600 104 42 26 808 642 II 20 
18 bq\lll\llllUgnpbG\1 uliotuG[19 4bp, UUJ[l-

mwljmqfl IJLUllO!l llllUJllllUU1Lp1tp.1wup 900 497 42 37 393 - - -
19 bqlm1mwq1111tcih uGowG 905 712 47 15 203 147 8 23 
20 bqflu1mwq1111bGl1 UL~ 930 140 485 58 263 144 55 54 
21 bqim1unuQ11nbGl1l1b11w11m11 890 121 72 60 718 425 42 29 
22 bq\m1mlm11111bG\l Hli1.h 890 125 52 132 672 - - 19 
23 bq/Ju1mwgn11bG/J ljmu1b11!1 2tu1111l[wa1?, 

u/J1nuwqtl1ui) 600 105 43 53 778 627 10 21 
24 bq/Ju1111tuynpbCij1 timu1bp/J 2wJ111l[wap, 

t./lw13bpCib11mJ , ub111uwql)1ua 500 97 36 159 679 325 2 29 
25 bq/lUJmwgnpbCijl uj11nu, ljwfoJUWJ/!Ci 

hwumumfoJJWCi t./lmt, l1mwbr/l 
u1w1m1CiwlJmp1mu11' 25-35 % 21 92 31 230 580 120 10 67 

26 bqjlu11111u91111bCij1 uj1urn, untlwJ/JG 
hwumGmpJrnG ipnq_li uljj1qp, qn'lJlb11l1 
u1w1111tCiw[jmk)1mCi11' 35-45 % 270 86 34 210 615 210 12 55 

27 bqjm1mw911j1bli/l uj11nu, u11UwJt1u 
hwumCimpJWU t./lmtJ1 wl[wpm, qm111bp)1 
U(W)lllluwl1mp1m(i11' 45-55 % 320 82 33 204 640 285 14 41 

28 bqjlu1111wgn)lbGf1 ljwGwz qwGq~1ua, 
I l!m!llbUh Ot.WL)llJ111LU 170 IOI 23 261 549 - 173 66 

29 bq/Ju1111wgnpbGp qwGwz qwGql[wD, 
1.iwi:iG w1l1Ci hu1umCi111p1wCi tlim1 200 85 23 262 568 158 144 62 

<I>t, 
tunq, 
lfQ 

14,39 

15,02 

13,05 

12,85 

15,72 

10,25 

12,16 
15,04 
15,04 
11,91 
11 ,72 
18,27 
16,41 

9,04 

8,04 

<I>t, 
tunq, 
lfQ 

16,01 
15,19 

-

18,91 
21,00 
14,61 
10,04 

15,00 

12.13 

7,96 

8,88 

9,20 

9,10 

8,83 

<Pt, 
)W,tmG, 

lfQ 

11,70 

12,20 

12,10 

12,40 

12,60 

-

-
12,14 
13,90 

-
-
-

10,70 

-

-

<Dt, 
p11zlllG, 

lfQ 

15,60 
15,40 

-
14,60 
18,62 
13,16 
9,18 

-

-

-

-

-

-

w 
en 
<O 

w 
0) 
a> 



Junqbpft ltpn2muubpft ljbpft uu6IJwpwpnzp1w6 wrumuwlj (zwpnzuwljmp1nzu) 

l ltQ mn llmum wwnmllwltmu t 

<.lh 4bp 
~L., 

<. '11, <.u , <.ia-, Ulfl,, Outw, Cw- <.lT, 
q/4q 

q q q q q j)W]l,q q 

Pfl/'UULIU'V l:fUQ.flNF 11Fhl7!3flfJ. libl'USl7UULI'hl71' 

~liql.jwl.jwli pli2mj} (Sesarnum indicum) 
30 .QGQ!ll9h !1lllUUIWlll1l11 910 467 19 73 331 - - 110 

31 .QG9m9h nmuw hmu 6wnwn' 4-8 % 910 465 63 78 264 - - 130 

~tmz uzwl.jnl\li (Linum usitatissimum) 
32 '-1.nLJh thwBlmuuutuu nmuw 9 10 373 62 107 394 - 43 64 

33 t{m))J !]ntUlllWllllll1 900 383 62 IOI 389 - 54 65 

34 4.JiD, ubnuhn 880 248 365 72 266 - 35 49 

35 lfwpqwqbmliwj]lli l.jbpwhwllqwl.j, 2-3 
oqmwqnpWwli, hwpmum bpbpliml.jntl h 
qwzmwtltml.J.wqq]llihpntl 
4wuw~, hwuljwlJwtilwG 
(hmnwuwltw1mu) ulthnn 160 179 45 195 483 - - 98 

36 ltwliw~, hwuljwljtutlituu 
(hmmuuwltwmun thm1 180 167 42 234 461 - - 96 

37 Ulitnu, hwuljwljwtliwu 
(hm11wGtu\Jwmu'i) thm1 350 126 41 263 467 - 45 103 

38 lTwnuwabmuw 1tiG LiwGwlh lumnwum11 920 185 40 215 429 48 86 131 

39 lnu.q}l.ll (Lupinus) 
lnuuh(i muhmwl.i, nwnan, hwmhlt 870 376 88 136 355 128 70 45 

40 Lmu1hu nhnhG, nw11Qn, hwmh\J 895 45 1 49 166 287 46 52 47 

41 lmu1hG hnltGwqnuG, owna n, hwm]1li 889 333 56 164 384 95 56 63 

UntlmJLn (Alfalfa=Medicago sativa) 
42 UmlmJm, ljwGw~, 1-]lli hwp, 

1 tlhubmwahw1h l)wn th nu 150 254 34 178 429 - 52 105 

1 ltu mn limtAn wwnmCiwltmu t 

<.lh 4bp 
~-u, 

<. '11, <.u, 4.fcT, UU'G, Out LU, Cw - <.lT, q/ljq 
q q q q q J:?WJI, q q 

Pflf'UULIUU- rJUQ.flNF 11/''Uu!JflfJ. libl'USbUUlJ:b-l71' 
43 Unl)mJm, ljwliw~, 1-pli lm 111, ljnljnliw-

tiw1uwli il!nll 170 2 19 31 238 406 - 46 106 
44 Unl\ntJUI, ljwGw~, l-j1(i hwp, a wqljuwG 

ulthan 200 187 28 285 393 - 25 107 
45 Unl)nlJUl, uptnu, 1-]lG hwp, t.l !1li~h 

lmltnuw\iw1uwG u\iha n11 350 2 10 43 190 420 - - 137 
46 Unl\lllJW, u]l1nu, 1-]lG hwp , ljnljnGwl1tuL-

uwu thm1 350 202 40 260 375 - I 123 
47 Unl)mJm, u]ltnu, l -!1li luup, awqljuwG 

uLihaP 350 174 36 302 361 - I 127 
48 Unl)mJlll, junmwu mp, >26 % hmu 

JJIUfl WUIJlUU IIllP 900 188 27 289 376 - 49 120 
~wgwpuwm (uwCi}l.nl.jw) (Manihot 
esulenta) 

49 <!,UJCJ UIJll\LUUl , lllllllll1 880 26 7 36 888 756 30 43 
Q.wqwp (Daucus carrota) 

50 Q-w aw11, W]lllWlllWUjUllllllUhll 120 99 14 9 1 7 14 - 256 82 
~wpuwl.j (Avena sativa) 

51 tlw11uwlj , lnumhli 880 123 52 11 3 679 448 16 33 
52 tlwpuwlj (ljhqhwqwml)wa), llluuJ!il1 

(Avena sativa var. chinensis) 880 155 65 27 71 8 605 15 35 
53 tltuj1UWljl1 ljhpWLJ11lfl 9 10 152 80 59 638 556 15 26 
54 tlwnuwlj]l t:ibth, Phlhmljubnntl 9 10 75 33 253 580 163 II 59 
55 tlw1rnwlj]l ljb11Liwqtutn l)wa hwm]llj]l 

thwBh1ubn. l.ibntu 1hG 9 10 138 7 1 22 738 628 17 3 1 
56 '-lw1mwlih a 11nm 860 35 15 440 444 - 14 66 

<Dt, 
pmq, 
lTQ 

12,96 
14,33 

12,08 
11,74 
18,30 

9.46 

8,66 

7,31 
7,67 

15,46 
14,02 
13,57 

10,37 

c\>t, 
junq, 
lTQ 

8,64 

7,70 

9,03 

7,9 1 

7,13 

7,29 

14,3 1 

11,90 

12,8 1 

16,85 

15,60 
5,71 

17, 10 
2,03 

wt, 
pn~mG, 

lTQ 

9,20 
-

10,10 
9,40 

20,00 

-

-

-
5,70 

-

9,57 

-

-

cI>t, 
pn~m(i, 

lTQ 

-

-

-

-

-

6,50 

14,80 

-

11 ,60 

15,35 

15,40 
7,80 

14,70 
-

w 
-....J 
0 

c..v 
-...J __,.. 



lunqbpft L.pnJ_mOObpft /jbpft uOfil)wpwpmpjwO W.llJDLUW/j {2wpn10w/jmpjmO) 

1 Im 1n11 fiJnum U!Wnntfiwl.mui t 

.(,/h li:bri 
:)\,, 

<,<I), <.u, <,{ct, um,, Ou11u, Ctu- <.tr, 
q/ljq 

q q q q q pwp,q q 

Pfl/'UUl./Uu i5UQ..flNf flF&l78flfJ. l./l7f>USl7UUl./ubf' 
li:bpwjpCi uwp 

57 Cwpw[l\1 ow4u11b!Jl1 tlLUfl, 2w12w11l1 
llllll]1ntULUljntflJntU[l

0 

>48 % 770 136 2 - 757 - 629 105 
58 Cwpw11tll\bqp tltup, 2wp w11J1 UJWpmuw-

UOLf}JlllU]l' >48 % 740 49 3 5 82 1 - 649 122 
U11t.wb'wajlq (Helianthus annuus) 

59 U11t.LuO-wnhli, ub11ot11 880 192 259 244 171 - - 34 
60 Unwaw11uh ut11t.wqwmuwa utnutn 880 277 514 35 134 - - 40 
61 U11t.waw1J.4}l pntUUj, owuuwlj]1 

4h116wqwmtltull' ubnutn 910 390 62 206 276 - 85 66 
62 UphwO-w1J.lJ!1 pntUUjlULJntp, 

)Ubl]UWQLULDt.jwO- ubpUbp 880 324 25 287 300 - 61 64 
63 UpL.wa1u1J.lj]1 pmuu1, 4hnuwqmmtJ.wO-

ub11ub11 900 477 64 115 280 - - 64 
64 UpuwO-w114'1 pnLuUJwum11, 

uhnhwQWUlUWO ubnuhn 910 457 17 128 317 111 103 81 
65 UnL.waiunlih 1m11 999 - 998 - - - - 2 

8npbfi (f riticum aestivum) 
66 5nnbu, qwnfiwfiwqwfi, hwm\14 880 135 20 25 800 662 29 20 
67 5n11b(i, lU}UWUlUCJLUU, hwmh\J 880 138 20 29 794 642 28 19 
68 5nnbfih ul.i6wfi 910 842 17 5 124 75 3 12 
69 5nnbfih ufi6wl.il1q 4hn 900 167 40 65 674 244 109 54 
70 5n11bfi]1 !lbtll 880 160 43 134 S98 1S3 64 6S 
71 5nnbl.ih ULUllU 900 293 94 44 520 253 137 49 
72 5nnbuh 6wuw11 868 136 18 7 828 753 20 II 
73 8n11buh lib11u1um11 882 203 44 46 649 368 6 1 58 

I l1q 1nn fimtAn wwnmfiwljmu t 
<,/h li:bp 

:)\,, 
<,<I) , .:u, <. rct, um,, Ou1w, Cw- <.tr, q/ljq 

q q q q q 12wp, q q 

Pfl/'UUl./Uu i5UQ..flNf fll'&bBflfJ. C/bf'USl7UUC/ubf' 

~twamlt (Brassica napus) 
74 <.rwantlj , ub11uh11 880 229 445 79 203 - 52 44 
75 <.1tub'nt\j~ J)l1lUUIWllntJ1, «00» mbmulJJ.1 890 406 27 129 259 - 85 79 
76 <.1wam4}l 12muu1 900 411 53 128 33 1 - 11 7 77 
77 <.1wamljJ1 .1nu1 999 - 999 - - - - I 

Uznpw (mwpbljwfi) (Secale cereale) 
78 U21111w, hunnhli 87 1 11 2 18 28 820 648 65 22 
79 Uzn11wJJ1 1nunnnl.i 88 1 163 36 80 663 130 103 S8 
80 U1npwJ]1 w11nu9w11nnu 878 167 32 19 739 465 60 43 
81 UJlllllUf)l lUIJlll)l 880 173 3S 37 71 9 376 12S 36 

Umlnpwqwfi 6wljfiqhIJ. (Beta vulgaris) 
82 Cwnwr1h owtiunbn 230 64 4 S4 821 - 682 S7 
83 ::>np uqnu:i 900 100 9 206 629 - 67 56 
84 Cw12wJ1)1 owljuqhlJ.lt mw2b1J., ~np 

u wpwpwqwmtJwa 900 6 1 6 71 807 - 665 SS 
85 Cw12wp)l ow4u11blJ.lt 2 1:J ~, uwuLL(tua, 

p Uljltl 220 11 3 12 212 593 - ' 16 70 
86 Cw12w11J1 owljuqbq)l ~b~, UlUUL~WO, 

uI11nuw_gtJwa 220 11 3 12 212 S93 - 17 70 
87 ::>t1, l[bpwtlwpwgt.jw ll', 16-23 °/o 2WQWJ1 910 12S 9 1S9 627 - 200 80 
88 ::>t 2, ljbpwUwpwgtJ.w ll', zwpwp]l 

LUUU2WU lUWnlltUWlJlllpJLUUp (9-J 6 %) 890 108 8 170 642 - 133 72 
89 ::>t~, ljbpwUwpu19tJ.wll', ZLUJ2W]1]1 pwpop 

u1wpmClwlimi:i 1wUp (>23 %) 900 125 8 143 639 - 245 85 
90 4bJl\l owtiunt11 150 85 8 66 744 - SS6 97 

•l>t, 
Junq, 
tr.2 

13,48 

12,27 

13,61 
-

12,06 

11,74 

15,25 

12,82 
37,32 

15,75 
15,69 
20, 19 

-
10,30 
15,64 
17,10 
14,21 

<flt. 
Junq, 
trQ 

18,05 
l l.75 
12,34 
36,73 

15,27 
IO,S3 
15,41 
13,39 

13,03 
9.28 

12,71 

8,73 

8,73 
9,99 

9, 10 

10,45 
13,07 

<Pt, 
flll~ntl.i , 

tr.2 

14,10 

10,80 

16,30 
21,30 

11 ,50 

8,86 

14,80 

10,00 
36.40 

14,40 
14,40 
13,70 
9,44 
8,10 
13,70 
16,20 
13,09 

<l>t, 
pn~ml.i. 

tr.Q 

-
8,34 
8,96 
-

12,78 
8, 18 
14,18 
13,42 

11 ,70 
6,0 1 

11,69 

-
6,60 

-

-
-

w 
-.j 
I'\.) 

w 
""" w 



/vnqlipft lt.pn~nz(j{jfipjJ /jfipjJ UUUIJWflWpnlpjWU WIZJlllUW/j (2wpnzuw/jnzpjnzu) 

l l1a mn u1m1>n wwnmuwlmuI t -
<!,/h 4b[l 

:)\,, 
<!, <1) , <!,ti, <!,(0-, UUl.i , Outw, CUI- <!,lf, 

q/ljq 
q q q q q pu1p, q q 

PflrUUlLU'& l5UCJ.11Nf llr'&f7811LJ. qf7f'USf7UUlL'&l7f' 

91 lib1lf1 )lUPWll 990 17 - - 983 - 983 

92 Cwnwnh 6wliCllibnh thnbn. ewnu 160 160 21 109 545 - 198 165 

93 Ctu12tupj1 6wl1Gnbnh thnbn, uhinuwqtJwa 160 142 32 159 499 - 35 168 

UnJW (Glycine max.) 
94 Un1tu, htulllhl1 880 404 201 60 282 55 77 53 

95 UnJlUJfl umuu1tuump, l1b11L.u1qwmlj_wa 
llwmhli 880 552 13 39 329 73 115 67 

96 UnJLUJJ112muu11uum11, i.lJ.bqu1uqu1mLj_tua 
l11mi1hli 880 513 14 65 341 72 105 67 

97 Un1tu1h 111111 999 - 999 - - - - I 

Bnpbuwznpw (Triticale) 
98 8 11nbG1u7n111u, himnhu 880 146 18 30 783 627 42 23 

Cwrtqwu (Brassica) 
99 Cwnu1ut'i (Brassica raoa var. raoa) 81 134 13 113 622 - 353 11 8 

100 Q..nCinhn 110 113 20 108 627 - - 87 

Pwupwqbup (unlj_npwqwu) (Cossypium 
hirsitum) 

IOI P.w1fo1utibum ub11ubn 880 231 209 265 254 - - 41 

102 P.wuptul1hum pmm4, 1\wuGw4}1 
I Libnhwqu1UJtlwa, ubndhn 9 10 398 68 174 291 - 51 69 

103 P.1mlpwljbGm pmul4, ljbqLtuqwmlj_wa 
ubmlb11 910 478 70 102 281 - 47 69 

104 P.1uU:pwljbG111 pmul4lUUt11l1, u1uuGwlJ.t1 
lihnLwqwllltltuo uhnubn 900 414 17 182 3 18 - 54 69 

105 P.1uupwlJ.hum pmu14wum11, 
libnutuQtullltltuil" ub11ub11 900 496 19 96 321 - 58 68 

I Im >nri fi_rmsn wwrmtuw\imu t 

4bp 
:)\,, 

<!, "l, <!,ti., <!,[<}, umi, Out tu, Cw- <!,l.r, <!,/h q/lJ.q 
q q q q q pwp,q q 

PflrUUlLU'& l5UQ.f1Hf 111' '&l7811IJ. lLf71'US'7UUlL'&f7f' 
q.wp):t (Hordeum vulgare) 

106 q.lllJlh, hwmhli 880 125 27 57 764 600 26 27 
107 q.wnm pbih 890 126 39 150 63 1 338 73 54 
108 Q..wnm libnwun111 880 140 34 66 723 396 73 37 

I 109 q.w nm fl l:il./l , ti hn Li.ml 900 128 52 206 543 102 85 71 
110 Q..wpm nmuuttUIJnt]l 900 63 24 289 560 29 70 64 
111 Q..wnm onnm 860 39 16 442 444 - 7 59 

lLab~U'&lllLU'& l5ll~flrlf flr'&f7811LJ. qf7f'USf7UUlL'&f7f' 
l 12 lmij]l ltLUfl 140 262 323 - 361 - 258 53 
11 3 n ituwnh UW"fl 175 331 400 - 262 - 267 7 
114 li.1()h liwp 112 270 307 - 360 - 355 63 
115 Junqh tiwii 190 284 426 - 247 - 238 43 
116 UGwnwlll I.imp, )1111 960 270 258 - 409 - 372 63 
117 ::>np lpup, l1wqbl1Gt1 pwpop 

14wnmCiwltmE>1tutlp 9 10 904 12 - 49 - 35 
11 8 ti.wnu11uqmnll tiwp, >Bil 960 365 5 3 544 - 483 83 
11 9 4wah 1h6mli. uwnqn 57 131 29 - 762 - 623 78 
120 Liwiih Jh6mu, i:rnm 61 134 8 - 738 - 669 120 
121 liwph Jhomu, rJwnm1, >nn 960 152 12 3 728 - 61 6 105 
122 liwpti 1h6mlt , e9m, }1111 960 135 28 21 738 - 654 78 
123 f<twnu awG 82 375 65 - 485 - 485 75 
124 ::>1111pwG 960 320 63 - 532 - 423 85 
125 lJULUIJlll]l 910 84 1 11 3 - 20 - - 26 
126 lfunul11nu 1hCi w1 llllll I 940 430 71 30 8 - - 461 
127 lfunul.t11w 1l1G w11m11 II 930 355 45 41 5 - - 554 
128 OqUlwhwGnq qnp()1u11wliub11l1 uuwump, 

55 % <!,"l. 950 572 86 26 38 - - 278 

cJ:>t, 
]"unq, 
lf.\1 

15,16 
9,27 
6,90 

17,70 

16,29 

14,91 
35,50 

15,44 

12,01 
12,83 

12,61 

10,82 

13,76 

10,55 

9,25 

c1>t, 
]"unq, 
\.JQ 

14,09 
10,83 
13,09 
7,80 
5,85 
2,09 

22,29 
24,61 
21 ,43 
24,63 
21 ,60 

18,02 
15,85 
14,39 
14,17 
14, 16 
13,67 
14,49 
14,55 
20,46 
9,51 
7,88 

13,45 

(J)t' 
pn~mG, 

lfQ 

17,30 
6,90 

-

15,40 

l l ,80 

11 ,20 
37,00 

14,30 

- I 
-

-

12,00 

11 ,98 

l 1.20 

10,88 

<l>t, 
pni_mG, 

lfQ 

12,60 
10,30 
11,60 
10,03 

-
-

-
-
-
-
-

15,90 
12,20 

-
-

8,70 
-
-
-

17,40 
9,50 
6,30 

11,40 

w 
-.J 
.j:>.. 

w 

" 01 



Junqbpft [, pn1mOObpft ljbpft u001]wpwpntpjw0 wrynwwlj (jwpmOwljntpjntO} 

1 ti a. ,np Ci.1mp11 UJWnmCiwljmu t 

<!,/h 4hp. 
::>u, 

<.IT\, <, D., <!,fO-, UU'U, Outtu, Cw- <,tr, 
q/4q 

q q q q q J2Wll, q q 

qUu~U"&U~Uu ~U~flfaif flfauUBfl~ ~uI'USuUU~uUI' 

129 OqmwhwGnq qnpaw11wGGbp.p t'iuwum11, 
60 % <,IT\ 940 624 85 3R 27 - - 226 

130 liJlJWU WLJlllJl 893 924 7 3 22 - - 44 
131 :JljwG WLJlllJl, 55-60 % t41rnmbpG, 

3-8 % OWJlUJ 940 590 64 17 57 - - 272 
132 :;JljwG LU!Jmp, 55-60 % UjJlllmbpG, 

8 % owpw 940 589 122 II 41 - - 237 
133 :JljtuG LULJlllll, 60-65 % l4llllUlbJ1G, 

3-8 % OLUJlUJ 920 631 68 15 45 - - 241 
134 :JljtuG u1um11, 60-65 % UjpnmbpG, 

>8 % OWJlUI 910 631 104 17 23 - - 225 
135 :JljtuG wump, 60-70 % uurnmbpG, 

3-8 % OWJlLU 900 675 68 10 31 - - 216 
136 :JljtuG tu!JmJl, 65-70 % uurnmbpu, 

>8 % OLUJlUJ 910 681 109 10 14 - - 186 
137 Stutlw11]1 OLUJlUJ 990 4 993 - 3 - - -
138 Iunqh 6rnnu1 999 I 999 - - - - -

UUuI'f:UquuUUPUuUq{f& UftufiJ-Uf}ft quI'USuUUquuI' 
Iullnp.P.lfihp. 

139 Iut'in11p~ubp (Sacharomyces ccrcvisiae), 
PWJlt'i 150 523 33 17 341 - II 86 

140 Iut'inpp~Gbp (Sacharomyccs ccrevisiae), 
)ll]l 930 518 20 24 352 - 18 86 

141 Iut'innh)ubn (Torula), mn 930 506 32 31 344 - 4 87 

1 l q ,np Ci.1man UJWpntCiwljmu t 

<./h 4hp. 
::>u, 

<,IT\, <.D.. <!,fO-, UU'U, Outtu. Cw- <,tr, 
q/4q 

q q q q q J2WJl, q q 

UBL qaI'USuUUquUI' 
.!,wgw~fuuwCi qnp.bwp.wCiCihp.p 
uCiwgn}lllCihp. 

142 On11 htuq 880 126 32 IO 806 642 60 26 
143 fO-wnt'i htuq 700 126 32 IO 806 640 61 26 

UUJ}lp.mwJP.Ci tuunp.uwCi 
wp.tnWIJ111ll~JWU qill]_UCiwlW 230 86 67 254 544 - 125 49 Wp.tnWl]JIWUp 

144 IuGonnJl >h> 
145 5hummuw1hu )bl, mn 900 61 7 72 810 - 667 50 
146 q.wnbs>nh nhnm, JJwnt'i 240 253 75 187 187 50 12 298 
147 q.rnnbonh nhnm, uh]llutucitlrna 260 247 82 195 426 - 36 50 
148 q.wnb1111]1 nhnm, >n11 900 264 86 169 433 39 10 48 
149 q.wnm rnah 1i h ah1 tn 920 303 IO 143 475 54 136 69 
150 5nnbCih nh1un 56 369 68 II 401 - - 51 
151 bahu1mrncinnbG]l iiJlnm 70 284 116 93 453 82 29 54 

!OnlCiwpmbm~JwCi qill]_uCiwlW 
Wp.tnWl]JIWUp 

152 <l>bmnw11m11 930 907 49 IO 5 - - 29 

<Dt, 
lunq, 
trQ 

14,08 
16,09 

15,09 

16,18 

15,59 

17,13 

16,15 

17,51 
32,89 
34,64 

-

14,68 
13,92 

cDt, 
lunq, 
m2 

16,65 
16,65 

12,87 

12,71 
8,83 
8,68 
9,13 
10,17 
11,33 
13,75 

17,39 

<Dt, 
pn~mG, 

trQ 

11,80 
15,80 

11,50 

13,00 

12,50 

13,30 

12,90 

13,70 
30,70 
35,40 

12,70 

12,80 
11,70 

<Dt, 
pn~mG, 

trQ 

15,50 
15,50 

-

-
-

11,80 
11,70 
11,30 
12,27 
9,96 

13,70 

w 
--.J 
(j) 

VJ 
--..J 
--..J 



Y-bpft hwupwJftu Li wtf]luwpplfwJftO uufiJ]wpwpnzp1wu wlljnzuwlj 

1 \jq ,n 1 llJmDn UlWnmllw\jmu t 
<,!h ~ll[l 

Ll1- lTbpl1-4bp LIJlllfl, Ca, P, Na, Mg, K, 
q/l.iq q q q q q C\Jlu, nupu, 

q q 

flll/'UUCrllu 15uq.11N.r ll/'ul78ll-'1. Crl7PUSl7UUCrul7P 
4bp'1 pwljtw 

1 PwlJ1w (Vica faba ), hwmhlJ 880 1,6 4,8 0,2 1,8 12,3 19,8 2,4 
2 lnpl1 unqnpwljwu (Phaseolus 

vulgaris), hwmhlJ 880 1,8 5,9 0,5 1,5 11,0 17,2 2,3 
'-l}llj (Vicia sativa) 

3 '-lf14, liWUlf14 MO 1,1 4,0 o,z z,o 1S,1S 19,5 Z,5 

4 '-lplj, tiwuw~, up~t, awqtiowu 
ul.Jhann 130 15,5 3,5 2,0 3,3 11,3 - -

5 '-lplj, ljwfiw~, awqtiow(i uljpqp-
ububn 150 13,0 3,1 1,8 3,1 12,0 - -

6 '-lh\J, 1.Jwuw>, iJwntiuwu tutltunm 180 11 ,0 3,2 1.0 2,5 10.8 - -
7 '-lh\J, Junm 930 12,0 3,0 - - - - -
8 '-lhlJ, Junm, awnl.Jtlwu u\Jhan 830 10,8 4,1 1,4 2,1 14.4 - -

01nn (Pisum sativum) 
9 011111, hwmhlJ 880 09 4,8 0,3 - - 19,0 2,5 
10 011111, annm 860 17,0 1,7 1,5 2,6 7,8 - -

<,llqljwgnpbfi (Fagopyrum 
sagittatum) 

II <,unl.Jwq1111hu, hwmhlJ 880 1,4 3,7 0,6 1,2 10,5 7,3 2,6 
12 <,un\iwq11nhu, hwmn!J, !JbnLntl 880 0,7 4,5 0,2 - - 9,0 4,4 

4wqwup (Brassica oleracea var. 
viridis) 

13 4WlltuUp 120 16,1 5,1 1,9 2.l 5,9 - -

l~n 1 a lnt•m wwnntfiwlmtu t 

.!,/h 
~11[1 

lp- Ubpp-
4bp (j Jlllfl, Ca, P, Na, Mg, K, 

q/l.iq q q q q q 
qpu, 11(ip(i, 

q q 

flflrUUCrUu 15uq.11ru- flrul78fl-'1. Crl7PUSl7UUCrul7P 
lli:wpum:tiP.t (Solanum tuberosum) 220 0,5 2,5 0,6 1,4 5,4 5,9 1,5 

14 ifcTw11u 1.Jtu11mn1>111 
15 llvw7wiJ 1.itu11m111>h1 220 0,5 2,5 0,6 1,4 5,4 5,1 l,4 
16 Lnu11mn11l11l1 m1u7b11uh11, >1111 883 0,5 2,5 0,7 1,0 5,l 5,5 1,9 
17 llrw11mn~1l11h \Jw\Jnw\JbnL, lltu11U 134 0,2 2,2 0,6 1,2 5,5 4,1 1,3 
18 !Liwnmn1ih1h lJ1ulJ11mlJh11L, >nn 879 0,2 2,2 0,6 1,3 5,6 3,6 l,2 
19 Liwnmn11h1h uu1hmwl.Jmq 880 0,8 7,0 0,1 - - 70,6 20,3 -
20 Liw11mn11]11]1 ou1tu 830 0,2 0,6 0,2 - - - -

[bpbpfimlj w1bpuwfillJlJWfi 
(Trifolium alexandrinum) 

21 bpbpumti w1h12uwu11111wu, Ljwuw~, 
klhahmrnqhm1l1 tlw11 tllm1 130 16,6 3,9 - 3,2 8,7 - -

22 b11hpumti w1h12uwuqp1wu, tiwuw~. 
kJhq.hmwqhw1h m7 tlrnLJ 160 16,6 3,9 - 3,2 8,7 - -

23 [bpbpumti w1h12uwu11111wu, tiwuw~, 
aw111.Juw(i u\Jhan 190 16,6 3,9 - 3,2 8,7 - -

24 l\J11hpumti w1h12uwu11111wu, junm, 
iJwnlJurn(i uuhan 860 20,0 4,0 - 4,0 8,5 - -

25 bphpumti w1h12uwu11111wu, junm, 
iJwntiuwu wtlwnm 904 13,1 2,1 - 3,8 8,4 - -

[bpbpfimlj uwpqwqbmfiwJP.fi 
(Trifolium pratecse) 

26 bphpumti uwpqrnqbmuw1J1u, 
~LUUW~. U!1IJ~[, ljnl.inuwtiwtULUU 
kilillllPJJ, 1-hu Imm 140 16,2 2,9 0,4 3,6 10,9 - -

5lrn- Spb-
mpu, 11(ij1(i, 

q q 

3,8 12,5 

3,9 11,7 

4,5 9,3 

- -

- -
- -
- -
- -

3,5 10,9 
- -

3,3 5,4 
1,9 -

- -

5pu- Spb-
mJlu, nupu, 

q q 

l,6 3,9 

1,1 3,4 
0,4 4,4 
1,1 2,7 
1.0 2.7 
15,4 52,1 

- -

- -

- -

- -

- -

- -

- -

SppUJ-
Ulll-

:pma, 
a 

2,6 

2,5 

4,7 

-

-
-
-
-

3,7 
-

2,2 
-

-

S11lm1-
Ulll-

:Pwu, 
q 

l,4 

1,0 
1,7 
1,0 
1,0 

11,8 
-

-

-

-

-

-

-

w 
---J 
00 

(..V 
---.I 
c.o 



lfbpft hwOpwJftO L. wtf]lOwpptfwJftO uOOIJwpwpmpjwO Wlljnwwlj (2wpmOwljmp1mO) 

l lin mn Cimrnn wwnnt!iwlmui t 
.!,/h ::>1111 

L]1- Ubj'/1- 5]1u-
l:i:bJl GJmp, Ca, P, Na, Mg, K, 

qfliq q q q q q 
qjlCi , nCi]1Ci, m]1G, 

q q q 

FflrUUlJ:Uu UU4flrif flruaBfl~ lJ:aPUSaUUquuP 
27 bflhpUmlj t'ituj1qwqhmliwj]1G, ljw-

LIW), l1n[jnfiwl.jw1t'ituG Lflnll l-flfi hwn 160 15,3 2,5 3,6 3,6 10,7 - - -
28 lb11hpGm4 t'iwpqwqhmCiwJ]1Ci, 

1uwGw>, bwnuuwCi uuhan, 1-hG hwn 220 22,6 3,8 2,0 5,1 10,9 - - -
29 bf!hpGntlj t'itu11qwqhmGwj]1G, ljtu-

fiw>, awnutlwG wtlwnm, 1-hli hwn 235 20,9 1,5 2,4 5,0 9,8 - - -
30 b11hpGntl.j tlw[lqwqhmGwJflG, ufltnu, 

1.jnl1nGwl.jw1t'iwG tJrnt1, 1-hG hwn 350 15,4 2,7 0,8 2,1 14,I - - -
31 b[1h}2Gntlj uw11qwqhmGtujpG, utilnu, 

Jbw111.j1Ywli u[Jl1qp, 1-hG hwn 350 14,7 3,2 0,7 2,8 7,3 - - -
32 [bphplimlj tlw(lqwqhmGwj]1G, uf!Lnu, 

lbw11tiuwG tutJwnm, 1-hG hw11 350 14,7 3,2 0,5 3,5 5,4 - - -
33 [bph12Gml1 t'itupqwqhmGtuJpG, tunm, 

l\.JnlJnGw[j1u11huG tl1m1, 1-hG !nun 860 18,8 2,5 0,8 3,2 18,0 - - -
34 lbpbpGmq t'iwpqwqbmGwj]1G, tunm, 

aw11[jiiwG 1hnqj1 u\Jhnn, 1-hG hwn 860 14,9 3,3 0,4 3,8 8,0 - - -
35 lb11hplimlj iiw[1qwqbmG1u.1tiG, tunm, 

b-w11I.iuwG wl]wnm, 1-liG hwn 860 11,3 2,4 0,2 2.4 10,0 - - -
~qllUJ.mwgnphli (Zea mays) 

36 [bqjm1mwgnpbGj1 hwmhu 880 0,4 3,2 0,3 1,0 3,8 2,5 1,8 1,9 
37 bq]1111mwgnrihG\1 hwmlil1, 

uhmuwgtjwc)- 600 0,2 3,9 0,6 1,9 4,2 2,6 1,7 1,8 
38 bnhwmwqnnhCih uGowCi 905 0,9 4,1 0,6 0,3 8,5 9,5 14,5 I0,3 
39 [bqj1U]mtuqnphGh uwnii 930 0,4 6,0 0,8 0,8 7,9 5,6 2,3 3,1 

I lJq }n i li1m1m llllllJIDtliwl!mu t 
~!h ::>1111 

l:i:bJl CiJmp, Ca, P, Na, Mg, K, lli- Ubpjl- 5jm-

q/qq q q q q q 
q/1G, nG]1G, m]1G, 

q q q 

flllrUUqUu lYU4flNF flruaB!l~ lruPUSuUUlJ:uuP 
40 lbuhwmwgnphGl1 [jbpwum11 890 - - 0,8 1,0 0,5 3,6 2,3 1,4 
41 b ohu1mwgnphGh 11w111111G 890 1,7 5,6 - 1,6 - 4,2 2,1 2,2 
42 [bq]1u1mwgn11bG/1 ltml[lbp\1 

~w1mtlwb(), uhrnuwqtJwa 600 0,8 2,7 0,1 2,0 4,1 2,7 2,0 2.0 
43 b q]m1mwgn11hG]1 Ltmu1hpli 

~lUlllllJ.Wb-p, LjlWpbpCibjlntj_, 
1.ih1nuwqtJwa 500 0,8 2,8 0,1 1,8 4,8 2,2 2,0 2.0 

44 bq!n11mwgnphGp ujlLllU, l[Wf!UWJ]lG 
nwumGmpJwO tlimL. 4n1111h11p 
UJWJmtGwl.Jmp rmGn · 25-35 % 210 3,9 2,6 0,4 2,3 5,1 - - -

45 p q!m1mwgnpbG\1 uj1lnu, tlntlWJl1G 
nwumGmpJwG tlimtl1 ul1]1qp, l1n11-
1bph UJWJllllUWlJlllPJlllliJl' 35-45 % 270 3,9 2,6 0,4 2.3 7,6 3,0 1,8 1,8 

46 bqllt4mwgn11bG]1 u]11nu, iintlwJ}lU 
hWUlllUlllfJJLU li tPllllP wtJWt1U1, t1nci-
11h11h lljlUJllllULU[Jmp1mG11' 45-55 % 320 2,8 22 0,3 2,0 9.1 - - -

47 b q]lu1mwgn11bG/1 qwGw~ qwGqtJ.w b-, 
\.Jm111hnh wnws>wqmtl 170 5 0 2,9 0,3 2,9 9,7 - - -

48 t7q]rn1mwgn11bG]1 ljwGw~ qwGqtJ.wa, 
LJwpGwrhG hwumGmp1wG tfim1 200 3,8 3,1 0,4 1,9 7,4 - - -

49 bohwmwgnpbGli annm 850 5,7 1,0 - 4.0 - - - -
~fiqljwljwfi p!i51mp (Sesamum 
indicum) 

50 .Qfi9mp, ubmYbn 880 2,4 6,l - - - 7, l 7,5 4,3 
51 .l2u9mph ()muUJwum11 910 24,9 14,9 0,3 8,4 4,54 11,6 13,4 7,4 

SJ1b-
nCi]1G, 

q 

-

-

-

-

-

-

-

-

-

3,7 

3.5 
20,3 
5,4 

Spb-
nG]1G, 

q 

4,7 
4,1 

3,6 

3,8 

-

3,3 

-

-

-
-

8,3 
18,5 

SJ1)1UJ-
Ulll-

~iwU, 

CJ 

-

-

-

-

-

-

-

-

-

0,7 

0,6 
3,2 
1,2 

SJ1]m1-
Ulll-

:\iwG, 
q 

1,1 
0,9 

0,7 

0,9 

-

0,8 

-

-

-
-

3,6 
8,6 

w 
00 
0 

w 
CX> 
~ 



Y:bpft hwupw1ftu u wliftuwpplfw1ftu uuu1Jwpwpntp1wu Wil/nwwlj (2wpmuwljmp1mu) 

I Imm 1 fimu~n wwnmfiwlmuI t 

.!,/h ~np lp- Ubpp- 5pu-
lrbp UJnLJl , Ca, P, Na, Mg, K, 

q/qq q q q q q 
qpu, nupu, Ulpu, 

q q q 

PflrUUqUb ~U~flrlf flrbaBfl~ qaPUSaUUqbaP 
52 -l2u2mpt1 pmuUJ, 

4-8 % hnnl 6wmu 910 - - - - - 11,1 11 , I 10,6 

~12 u2w1.J.mllt (Linum 
usitatissimum) 

53 ~t7h thw9h1wuuwu nmuUJ 910 4,5 9,6 1,2 6,4 29,0 13, 1 6,8 6,4 

54 ~L7h lllllUl.l.lWI mm 900 4,3 8,9 1,5 6,6 29,0 13,8 8,2 6,0 

55 4.rit?lt ubptlbn 880 2,8 5,4 0,9 5,6 17,8 9.9 5,1 3,8 

56 '-lm1, annlll 923 5.2 3,0 - 1,6 - - - -

lfwpqwqbmfiwJpfi 1.J.bpwhwfiqwl.J., 
2-3 oqmwqnpWwfi, hwpmum 
bpbpfintl.1ml L. qw2mw1l.lm1J.wq-
qpfibpml. 

57 0-wpu 4wu1u2, hwut.iwLiw Lllwu 
(hmnwuwtiwmnl) uuhall 160 6,6 3,9 1,2 1,9 8.9 - - -

58 0-wptlqwuw2, hwut.iwt.iwLllwu 
(hmnwuwljw1mtl) thnu 180 6,7 4,0 0,8 1,8 9,1 - - -

59 0-wnu uwuw>, aw11t1uwu ulthaP 200 5,78 3,9 0,9 2, 1 10,2 - - -

60 0-wnu tiwGwJ, awnutlwu 1ml1uplll 220 5,1 3,7 1,0 2,2 11,3 - - -

61 Up1nu, hwuqwqw1uwG 
(hnq1wuwlnu1mu) uuhnn 350 7,9 3,7 0,6 1,5 7,9 - - -

62 Utitnu, hwuqwq1u11huG 
(tun11tuG1ultw1mtl) wtlwnu1 350 8,6 3,7 0,5 1,6 8,1 - - -

63 Uh1nu, aw11l1tltuG ullhau 350 7,6 3,4 0,3 1,7 9,4 - - -

64 U]11nu, awqqtlwG wl[wnlll 350 7,5 3,3 0,2 1,9 10,1 - - -

I lm }Ilil fiJm9n wwnmfiwlmttl t 
.!,/h ~11]1 

lp- Ubpp- 5!1U-
lrbp GJntfl, Ca, P, Na, Mg, K, 

q/qq q q q q q 
qpu, nupu, U1]1u, 

q q q 

PflrUUqUb ~U~flrlf flrbaBfl~ qaPUSaUUqbaP 
65 Iunm, hwuqwqw101uu 

(hmpwGw\jtu1mu) ullhan 860 6,4 2,5 0,7 1,2 5,2 - - -
66 Iumn, hwuqwqwLllwG 

(hm11wuwtiw1mu) wtl1unm 860 7, 1 2,4 0,7 1,4 8,7 - - -
67 Iunm, crwntiuwG ulthaP 860 7,3 2,4 0,7 1,6 9,5 - - -
68 lunlll, crwnuuwll WUWl11.ll 860 7,5 2,1 0,6 2,2 9,3 - - -
69 lrwuw2, 2-1111 hbmwqw hwpbp, 

tlhGJL. 4 7wptup 170 9,2 2,5 1,0 2,5 9,0 - - -
70 lrwGw2, 2-pll L. hbmwqw hwpbp, 

4-6 JlU[lW9 190 9, 1 2,5 0,8 2,5 9,1 - - -
71 lrwuw2, 2-p11 L. hblllwqw hwpbp, 

6 7wpw9ha wtlb1h 210 8,6 2,3 0,7 2,6 8,9 - - -
72 UflLnu, 2-1111 L. hblllwqw hwpbp, 

tlflGJlo 4 JWPWf.l 350 8,7 2,4 0,9 2,4 9,6 - - -
73 UpLnU, 2-1111 L. hblllwqw hwpbp, 

4-6 7wpwp 350 8,1 2,4 0,8 2,3 9, 1 - - -
74 UflLnu, 2-p11 L. hbmwqw hwpbp, 

6 )WIJWRho wtlb1h 350 7,9 2,3 0,8 2,3 9,8 - - -
75 Iunm, 2-1111 L. hbmwqw hw11bp, 

UhUJU 4 ) WIJW9 860 8,6 2,4 0,9 2,2 9,4 - - -
76 Iunm, 2-nll L. hbmwqw hwpb11, 

4-6 JWPWfl 860 8,2 2,4 0,8 2,3 9, 1 - - -
77 Iunm, 2-p11 L. hblllwqw hw11bp, 

6 7WPW9ha wtlb1lt 860 7,7 2,3 0,7 2, 1 8,7 - - -
78 lfwpqwqbU1uwJt1u qwuwif1 

tunmw11m11 920 6,4 4,0 0,4 1,6 7,0 7,2 2,9 2,0 

S11b-
nupu, 

q 

15,6 

14,2 
15,7 
9,7 

-

-

-
-
-

-

-
-
-

Spb-
nGltG, 

q 

-

-
-
-

-

-

-

-

-

-

-

-

-

8,0 

SppUJ-
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~wu, 

u 
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-
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-
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q 
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l./bpft hwlipwjftli b wuftliwppl/.UJJftU UUlllJUlflUJpnlpjUJU UJlJ)lllUUJlj (lwpmliwljmpjlllli) 

1 Im m11 li1mnn wwnmfiw\Jmu t 

.:.th :::>n11 L11- UhpJ1- 5/JU-
'-lbp GJnql, Ca, P, Na, Mg, K, 

q/l\q q q q q q 
qliG, nGflG, mflG, 

q q q 

PflrUU4Uv UU4flrff flruo8nq 4bPUSuUU4voP 

lmU/Jlli (Lupinus) 870 2,9 5,1 0,6 - - 19,5 2,4 9,8 

79 L1mqf1G utqhunuu , nwnan, h1uml1\.i 

80 LnuuhG nhnhG, Ulunan, htuu1hu 895 2,7 5,1 0,5 2,4 l3,6 22,9 2,9 10,7 

81 Lntu1f1G hpljlituqmJG, pw11911, 
hwmhli _ 889 3,7 4,6 0,5 1,7 5,0 17,0 2,6 5,5 

UntlntJUl (Alfalfa=Medicago 

I sativa) 
82 UmjlllJll1, ljwGlll2, l-f1G hw(l, tj_bqh-

llllll(I hw th tJ Ull1 th ill I 150 18,9 3,2 0,4 3,5 10,0 10,7 2.5 2,0 

83 UntlmJtn, L1wCiw2, l-!1G hwp, 
lJ11\mGwl1w11lwG thm1 170 19,7 3, l 0,8 3.2 11,3 - - -

84 UntlmJtn, ljwGui~, 1-\lG hw11. 
bumlnhufi ul1hun 200 20,9 2,8 2,0 2,7 11,2 - - -

85 UntlmJtn, ljwGw2, l-!1G hw11, 
bwnuilwG l.ihubn 230 16,7 2,6 2,4 2,l 10,0 - - -

86 Untl_mJlll , uf1Lnu, 1-pG htup, llf1G2L. 
u11l.inliwuw1uwG uuhoun 350 17,9 2,9 0,7 3,5 9,3 - - -

87 Untl11LJU1, utitnu, l-!1G hw11, 
ununGwliw1owG thm1 350 17,7 2,9 l ,4 3.2 9,9 - - -

88 UntlmJtn, utitnu, l-j1G hw(l, 
bwnl.ithuG uliho~ 350 18,9 2,6 1,1 2,7 10,0 - - -

89 UntlmJtn, utitnu, 1-pG hw(l, 
uwnuuwG libuhn 350 14,4 2,5 1,4 2,3 9,2 - - -

90 UntlmJtn, p.inm, l -j1G hw11, tj_hqb-
U1Wahw1h tlum thnu 860 16,9 2,5 l,l 3,5 8,5 - - -

1 \Jo ml G muin wwnmGw\Jmu t 
.:.lh :::>n11 

L}1- Ubp}l- Btiu-qhp fiJmp, Ca, P, Na, Mg, K, 
q/ljq q q q q q 

qliG, nGf1G, m}lG, 
q q q 

PflrUU4Uv UU4flrff flrvoBnq 4bPUSoUll4vbP 
9 1 lintlmJU1, p.inm, 1-\lG hw11, 

ltnltnfiwl.iw1llwG tlrnu 860 15,7 2,7 2,0 3,l 8,5 - - -
92 UntlntJm, funm, 1-flG hw]!, 

bwnlit1utG ul.ihun 860 16,8 2,3 1,1 2,6 8,7 10,6 3,4 2,8 
93 UntlmJm, tunm, 1-flG hwp, 

0-wntiowG \.ihuhn 860 12,1 2,4 0,3 2,4 8,4 - - -
94 Untl_mJm, ljwGw2, 2-1111 L. hhmwqlu 

hwnhn. lJhqbmwuhwJti tJw11 ljrn11 160 20,2 2,8 0,7 3,2 9,2 - - -
95 lintlmJU1, ljwGw2, 2-p11 L. hhlllluqw 

htunb11, lJn\.inGw\.iw1ilwG 1./mq 180 19,2 2,9 0,8 3,0 9,8 - - -
96 Untl_mJm, ljwGwt, 2-p11 L. hbmtuC)W 

hwnbn, bwql.JilwCi 1tm11 210 19,0 2,9 0,9 2,7 11 ,5 - - -
97 Untj_mJm, l1wuw2, 2-1111 L. hbm1.uqw 

hwnh11, unlmCiwljw1uwG t.hm1 350 19,2 2,9 0,8 3,0 9,8 - - -
98 UntlmJUl, ljwGlut, 2-1111 L hbmwqtu 

hw11h11, awnuowG Uim1 350 19,0 2,9 0,9 2,7 11,5 - - -
99 Untl_mJm, p.inm, 2-[11} L. hbmwqw 

hwnbn, tJbqbmwqhw1ti tJwq thm1 860 18,8 3,0 1,8 3,2 9,4 - - -
100 UnqllLJUl, funm, 2-[l'l L. hbmwqw 

hwpbn, l.inlinGw\.iw1ilwu ihn11 860 18,S 3,2 2,1 3,8 8,4 - - -
IOI UntlnLJU1 , ft.mm , 2-1111 L. hbmwqtu 

hwnh11, bwql.JilwG tJ11111 860 19,7 3,1 2,0 3,4 8,5 - - -
102 UmjmJU1, ft.mmwump, hmo 

PWllUJCiJm1Gtm1m' >26 % 900 20,2 3,2 1,9 3,2 8,5 9,4 2,8 2,2 
<.wgwpuwm (uwGpnqw) 
(Manihot esculenta) 

103 .::,wqutnuwm, wt 1ntn 880 1,9 0,8 0,3 0,9 2,7 1,1 0,4 0,3 

Sph-
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q 
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-
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-
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lfbpft hwupw1ftu Ii. wtiftuwpplfw1ftu uuu1Jwpwpn1p1wu wrynwwlj (2wpmuwljmp1mu) 

1 bu mn fi1m•m rnwnntuwllnui t 

<,/h OnJl 
I 

li:bp UJntfl, Ca, P , Na, Mg, I K , 
LI1- Ubpl1- 5I1u-

q14q q q q q I q 
qll(i, nut1u, wt1u, 

q q q 

PflfaUlll/llu uaqflfa{f flfaub8fl-'l ~bPllSaUU~ubP -

q.uiqwp (Daucus carrota) 
104 Q..wawn, 1.h11hn l60 19,4 1,9 2,6 3,9 8,2 - - -

105 Q..waiun. WllllLUtnWUJUllllllUhJI 120 4,0 3,5 2,8 2,0 6,3 1,9 1,0 5,0 

'-lwpuwq (Avena sativa) 
106 '-lwnuu1li. h1.utnhh 880 0,7 3 8 0,8 1,4 7,0 4,9 2,0 2,6 

107 '-lw11uw4, ubj\ljwhwm\14, hwmplj 
0,6 I (Avcnasativa var. chincnsis) 880 3,9 0,6 1,3 6,8 6,8 2,5 5,0 

108 '-lwnuwlih \jhnw1 IOlll 910 I. I 5,7 0,4 2,0 5,0 6,4 2,7 1,0 

109 '-lwnmulih QWJlllllG, libnl,ntl 910 1,4 1,7 0,4 2,3 4,4 3,0 1,3 1,2 

110 '-lwruwlj\1 1.jh11uwqwu11J.wi> I 
hwtnhlih tl1tUflh1Ghn, uhnw1hG 910 0,9 4,4 0,1 1,9 4,1 5,9 3,0 3,8 

I II '-lwnuwl1h lumn 910 2,4 2,2 1,8 2,6 15.0 - - -

112 '-lwruwljj1 u]1Lnu, 4wpGwJ\1!i 

I hwumCinrn1wG lhnu 220 3,4 2,2 1,9 2,6 15,0 - - -

113 '-lm11umlih onmn 860 2,7 1,0 4,2 1,8 10,0 - - -

114 '-lwnumuh onnm NaOH 860 3,1 0,8 8.5 1,8 9,7 - - -

11 5 '-lwnuwllh 011nm, NH40H 860 3,1 0,8 4,1 1,7 9,8 - - -

Q..bmuwllmz (Arachis hypogaea) 
I l6 q..t;wCiwGm7. uumntl1.ucr 948 0,7 4,3 0,1 4,3 l9,0 l6,9 2,4 3,6 

117 Q.htnCiwGmzti pmuuiwum11. 
~w12111.Jwa 880 I.I , 6,4 0,8 4,3 17,0 19,9 5,7 6,8 

11 8 Q..bwGwGmz\1 pmuuiwumr, 
utuufiwlih 1.itu1211tlwa 920 1,1 5,9 0,4 - - 17,0 5,9 6,8 

119 <l-bwGwGm7]112mum, uumntlwa 91 0 1,1 6,7 0,3 3,6 - 18,7 5,4 6,9 

I tiu Jn 1 ll mt9n UJwnmfiwtinuI t 
.(,/h 01111 

lji- Ubpp- 5]1u-li:bp fiJmp, Ca, P, Na, Mg, K, 
qf4q q q q q q 

qllfi , n!ijiG, mpG, 
q q q 

PflfaUlll/li?J uaqnfalf flF&u8flfJ. l/aPUSuUUl/ubP 
120 Q..bmGwGmzp pmuUJ, uwuGw4P 

uwrn1tlwa 920 1, 1 5,3 0,2 - - 15,7 3,7 5,5 
li:bpwJpfi uwp 

121 Cwpw}lp 6w4Gqhri!i uwp, zwpw-
nh UJLUfllllUWUntfl.JlllUll' >48 % 770 0,7 0.3 11 ,5 3,0 17,0 0,4 0.3 0,3 

122 Cwpw]1ht[hqf1 OLLI!}, zwpwjlp 
u1w11111.Gwl.jntf:ljlllUI}. >48 % 740 11 ,9 1,1 2,2 4,7 79.0 0,3 0,2 0,2 
U{lL.wmuajlq (Helianthus annuus) 

123 UphtucrtUqplj, ljwCiw~ qtUGql{wo, 
aw11l11huG ult\1qp 120 15,0 2.4 0,4 4,1 11,8 - - -

124 Unhwawnuh ubnubn 880 1,8 5,6 0.1 4,8 19,0 6,5 2,7 2,5 
125 UpLwawajllj , ljhqhtUqwml{Lua 

ubpt'ih11 880 1,7 9,4 0,1 4,2 22,0 6,4 3,0 2,8 
126 U11uwi>"wq4J1 (llllUUJ, OlUuGtu4Ji 

uhnhwatUmtjwa ubnt'ibn 9 10 3,9 9,4 0,2 5,1 18,0 11 ,4 5,5 5,3 
127 Uphwaw114P pmuuiwump, 

uhnLwQtumtlwa uhnubn 880 5,5 7,0 0,1 5,4 24,0 11 ,9 6,0 5,2 
128 Uphwaw114l1 (llllUU(, 

ubnuwQwmtlwa uhnuhn 900 2,5 12,5 0,1 7,4 25,0 16,7 8,8 7,1 
129 U11L1.uaw114l1 pmuui 1.uum11, 

ljbrihwqw1m\1ua uhnut11 9 10 4.4 9,9 0,1 5,4 31,0 16,0 11,0 6,9 
Bnpbfi (Trticum aestivum) 880 0,6 3,3 0,2 1,7 7,0 3,8 2,2 2,9 130 5npbCi, q1.u11GwG1.ugwG, hwmhu 

131 5nntG, u17CiwGwotuCi, hwmhu 880 0,6 3,3 0,2 1,6 7,0 3,9 2,3 2,9 
132 5nnh!ih uG6wfi 910 0,9 2,5 0,5 0,7 8,0 19, 1 14,9 14,8 

Spp111-
Srh- um-
nut1G, !pw(i , 

CJ a 

- -
3,8 1,1 

4,2 1,6 

- - I 

5,0 2,4 
- -

- -

- -

- -
- -

- -

- -
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4hpft hwlipwjftli Lt. wtiftliwpplfwJftli uliliIJwpwpnLpjwli wrynwwlj (2wpmliwljnLpJDlli} 

I lJq ,n i Ci_1m~p UJWnntliwlmui t 
-!,/h ~Il[l 

lp- Ubpp- 5pu-
4bp GJmp, Ca, P, Na, Mg, K, 

q/4q q q q q q 
qp(i, nupu, mpu, 

q q q 

Pfl.fUUCzUu l5U<J.flNf fl.fuaBflfJ. Czaf'USaUUCzuaf' 
133 51111buti uuowutiq lJb11 900 - - - - - 2,3 2,0 2,8 
134 5npbu'1 9wpnnu 880 1,6 11,4 0,4 6,0 14,0 6,9 2,6 3,6 
135 51111bu'1 mu11t'ib11 900 0,9 8,6 0,1 2,8 8.4 15,5 4,8 5,5 
136 51111buJ1 6wtlw11 868 0,5 2,6 0,1 0,8 4,9 2,9 2,3 3,3 
137 5 nnbuh l1bnw1 mm 882 1,3 8,1 0,3 2,9 5,7 7,8 2,9 3,5 
138 5n11b(i)1 annm 860 1,8 0,5 1,4 1,2 4,0 - - -
139 5npbul1 ljwuw~ qwuqtj_wa, 

111uul1wlJw1t'iw(i tJrnq 210 2,6 2,3 2,3 1,3 5,5 - - -
140 51111hGl1 ljwGwl qwGqtj_wa, 

ow11l1t'iw(i l1bubp-1ul]w11m 250 2,5 2,0 2,0 1,3 7,0 - - -
141 5n11bG!1 upLJrn wt'ipm12wljwu 

pmJubp!1g, h1mn)11.j)1 nl pw11011 
u111m(hul11n~Jwt'i1J 300 3,0 2,8 1,5 1,3 6,0 - - -

142 5nphG!1 utitnu wupm12wljwu 
pmJub1iltg, hwITTpljGb(lp pw116p 
UJLU1111LUWlllllJ3JlUU p 450 2,5 3,0 1,3 1,5 7,3 - - -

143 5nnbuh 0-nmn, NaOH 860 2,4 2,8 10.4 1.0 7,6 0,8 0, 1 0,1 
144 51111bu)1 onnm, NH40H 860 2,5 0,8 1,0 1,0 8,0 - - -

Il-wjqpwu pwquwhwp (Lolium 
multiflorum) 

145 fl.wJq11wu, ljwuwl, 1-11u hw11, 
hwuLJwl1w1t'i1uG ullhan 170 5,9 3,3 1,8 1,6 7,0 - - -

146 fl.wJq11wu, ljwtiwl, 1-pu htu[l , 
l]bqbmwg)1w.1)1 m7 1)1m1 180 5,9 3,3 1,8 1,6 7,0 - - -

1 l11i m I u1m~n wwnntliwlmtu t 
-!,/h ~Il[l 

lit- Ubp)l- 5lw-4bp UJntp, Ca, P, Na, Mg, K, 
q/ljq q q 4 4 4 

qpu, nup(i, ITTpu, 
q q q 

Pfl.fUUl.J:Uu l5U<J.flNF fl.fuaBflfJ. l.J:af'USaUUCzuaf' 
147 fl.wJq11wu, ljwuw~, 1-pu hw[l, 

LJnlJnuwuw1t'iwu thm1 210 5,1 3,2 2,5 1,6 7,0 - - -
148 fl.wJqp1uu , ljwuw~, 1-pu hwp, 

aw11LJt'iwu wtlw11m 250 3,5 2,1 2,1 0,8 7,0 - - -

149 fl.wJqpwu, uptnu, 1-pu hwp, 
tinlJnuwuw1uwu uLJ)lqp 350 5,9 3,3 1,8 1,6 7,0 - - -

150 0-wjqpwu, uJltnu, 1-pti hwp, 
lJnlJ11uwlJw1t'iwu thm1 350 5,9 3,3 0,5 1,3 7,0 - - -

151 fl.wJqpwu, ulttnu, 1-pu hwp, 
O-wnliu1uu ulJJ1qp-lJhubn 350 5,1 3,2 0,4 1,4 7,0 - - -

152 fl.wJqpwu, ulttnu, 1-pu htu[l , 
ownlit'iw(i wihunm 350 6,5 4,0 0,3 1,5 7,0 - - -

153 fl.wJq11wu, ]:unm, 1-pG hwp, 
4ntinuwuw1t'iwu tlim1 860 5,7 2,7 0,5 1,3 7,0 - - -

154 fl.WJQ[lWU, ]:unITT, 1-pu htu[l, 
ow111juwG ul1Jiau 860 5,9 2,8 0,4 1,5 7,0 - - -

155 fl.tUJlllllUU, tunm, 1-liti h1u11, 
0-wnlit'iwu wllwnm 860 6, 1 2,6 0,3 1,7 7,0 - - -

156 fl.wjqpwu, ljwuw~, 2-11.11 I.. 
hbmwuw hwnbn, 4-6 7Ult!W9 210 8,6 2,7 0,4 1,6 7,2 - - -

157 fl.wJqpwu, ljw uw~, 2-pri I.. 
hhmwqw hwpbp, 6 zwpwppg 
wtlb1'1 240 8,0 2,5 0,4 1,5 7,0 - - -

158 fl.wjqpwu, ulttnu, 2-pq I.. hbmwqw 
h1upbp, 4-6 Jwpwp 350 8, 1 2,6 0,5 1,6 6,8 - - -
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Czlipft hw6pw;ft6 lt wtift6wpptfw1ft6 u661Jwpwpn1p;w6 wrynwwlj (2wpm6wljnip;m6) 

1 Imm~ Umt<>n. wwnntUwlmuI t 
<.lh '.Jnp 

Lp- Ubpp- 5Jrn-
libp liJnLfl, Ca, P, Na, Mg, K, 

qll.jq q q q q q 
q]1Ci, nlipli, UlpG, 

q q q 

.Pll1'UUCz£Ih {fUQ.IJNf llF&l7tJIVl Czl7f'USl7UUCzul7f' 
159 0-tujq]llllU, uJ1Lnu, 2-pri h hhmwqw 

hw11h11, 6 }tupwphq wtlh1h 350 7,6 2,3 0,3 1,4 6,5 - - -

160 Il-wjqpwu, tumn, 2-1111 h hhmwqw 
hw11h11, 4-6 /W[!lU!} 860 8,5 2,5 0,5 1,3 6,8 - - -

161 0-tujqpwu, tunm, 2-1111 h hhmwqw 
hw11h11, 6 /WPlllPhQ llltJh1h 860 7,8 2,4 0,4 1,5 7,2 - - -
~twbntlt (Brassica napus) 

162 <!.Llllam4, 4wGtu,t qtuGqtjuu). uJ1G,th 
aw11tiuwG ulJ]10un 110 16,8 1,3 2,5 6,4 - - - -

163 <!.Llllam4, 4wGw,t qwGqtju1a. 
alll11tiu1uG thm1 120 15,0 4,0 1,0 ) ' - ·-' 6,1 - - -

164 <.lwam4. 4wGtu,t qwGqtjllla, 
ou111li1ltuli tmlwnm 130 13,6 3,8 0,8 2, 1 5,7 - - -

165 <.lwam4, UPlllll , upG,th c)wq4uwfi 
u[j1Jqp11 120 17,7 4,6 1,9 2,1 6, 1 - - -

166 <.ttuam[j, u]1mu, ow11uuu1(i tlimt 130 17,8 4,4 1,4 1,9 5,9 - - -
167 <.1lllamu , uh11uh11 880 4,8 9,5 0,2 3,4 5,0 13,7 5,0 6,3 
168 <-lwam4\1 pmullllllLJmp, 

«00» mhuwlJl1 890 6,9 11,9 0, 1 5,5 6,7 21,6 7,9 9,9 
169 <.1lllamlJ, DlllUUI 900 6,3 10,0 0,8 5,1 8,4 19,5 7,8 10,7 

Uznpw (Secale cereale) 871 0,8 2,9 0,2 1,4 5,6 4,4 1,9 2,5 
170 Uz1111w, hwm]1l1 
171 U7n11w 1h rhth 881 1,5 10,0 0,7 3.8 9,0 7,7 2,3 2,3 
172 U7npw 1h w1 mrn 878 0,9 5,2 0,1 2,0 0,1 6,0 2,6 2,8 

1 lJq >n~ U1msn lllW['lJltGwlimu t 
<(/h '.Jnp 

LJ1- Ubpp- 5Jw-libp GJmp, Ca, P, Na, Mg, K. 
q/4q q q q q q 

qjlfi , nGpu, u1]1G, 
q q q 

.Pll1'UUCzUu {fUQ.flNf 111'ul7811'1. l/l7f'USl7UUl/ul7f' 
173 U11111w1h uhmu11mn 880 1,1 8,1 0,2 3,6 12,5 6, 1 2,6 2,9 

tiwqfiqbq untJ.npwqwU (Beta 
vulgaris) 

174 Cwvw11h 6tul1linh11 230 2,3 1,5 1,0 1,6 5,1 1,2 1,1 0,8 
175 ::>nu >h> 900 6,9 1,0 2,1 2,7 14,0 5,7 1,2 1,2 
176 CwpwpJ1 6w4LiqhqJ1 mwzhq, _tll]l, 

)JWL'WflWQUlUlUO 900 - - - - - 1,6 0,7 0,4 
177 Cwptu]lp 6w4li11haj1 ,th,t. uwulwo, 

tunliwtl 220 8,7 1,0 1,9 2,2 14,0 6,4 1,8 1,5 
178 C1up1upp 6tu4li11hrtl1 ,th.t, uwliLwb, 

uh1nuwqt]wo 220 9,7 9,2 3,8 - - 4,5 1,7 1,6 
179 '.Jhlh uwe, 16-23 % nunwn 910 6,1 1,0 5,3 1,6 16,0 - -
180 lihnh 6w1.Jlinhn 150 1,8 2,2 6,3 2,0 6,0 2,9 - 0,4 
181 CwDwn, libnw1hfi 990 0,4 0,1 0,1 - 8,0 - - -
182 CwDwnji 6wlifinhnh tlinhn, ow11u 160 12,4 9,5 4,8 11,5 - - - -
183 CwpwpJ1 6w4liqhqp t!J.ph11, 

ul11nuwotlwo 160 12,9 2,4 6,4 4,1 14,7 - -
UnJW (Glycine max) 

184 Un1w, hwmhlJ 880 2,7 6,5 0,2 2,9 20,0 25,5 6,0 6,1 
185 UnJWJP !)lllUUJWLJlll[l, 

1.JbnLWUWUlllWil hwmhu 880 2,9 6,8 0,3 2,8 24,0 32,4 6,6 5,2 
186 UnJWJP pmmywump, 

>uhnl1wmumtlwb hwmhl.i 880 3,4 7,0 0,4 3,0 25,0 33 1, 7,4 7,8 
187 U111w1h pbtl1 900 4,9 2,1 0, 1 3,0 18,0 - - -

BnpbCiwznpw (mppmpltw1b) 
(Tritticale) 

188 5n11bfiw111nlll, hlllmhu 880 0,4 4,2 0,2 1,5 9,0 6,0 2, 1 2,7 
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CJ'bpft hw(JpwJft{i lt. wtfjJ(JwpptfwJft{i u{i(JIJwpwpnzpJw{i WllJnwwlj (2wpm{iwljmp1ma) 

I !Jo mn Gmu~n wwnmGwlmuI t 
<,!h :>np 

Lp- Ubpp- 5pu-'-lbp LIJlllfl, Ca, P, Na, Mg, K, 
qlljq q q q q q 

q]lu, nupu, mt1u, 
q q q 

PflfaUUqfIV UU~flrif flrvuBfl~ quPUSuUUqvuP 
Cwqqwu (Brassies) 

81 5,8 5,7 - 2,9 5,1 - - -189 Cwnowu (Brassica raoa var. raoa) 
190 Q.nGubn 110 5, 1 3,5 1,7 1,6 7,3 - - -

PwupwqbGlt umJ.npwqwG 
(Cossypium hrisutum) 

191 Pwupw4bGm ubpubJlp 4briL, 
wnwqwa 910 1,5 0,9 0,2 1,4 13,0 - - -

192 Pwtlpw4bum ubptlb11 880 1,5 7,3 3,1 3,5 55,0 - - -
193 P1utlpw4bum pmuu1, tlwufiwltli 

4bnl.twqwmtltua ubptlb11 910 2,1 9,7 0,4 5,7 23,0 16,7 6,3 6,3 
194 Pwtlpw4bum pmuu1, 

llbnl.twawmtlwa ubndbp 910 - - - - - 20,2 6,4 5,7 
195 Pwtlpw4bGm pmullJwLJlllfl, 

tlwuGwllh l1b11Lwqwmuwa ubpubn 900 1,8 12,1 0,5 5,9 22,0 17,4 7,0 7,0 
196 Pwtlpwljbum pmuutwumJl, 

llhnLwawmuwa ubntlbn 900 - - - - - 20,7 6,9 7,2 
q.wpjl (Hordeum vulgare) 

880 0,5 3,8 0,3 1,5 9,0 4,5 2,0 2,4 197 Q.wnh, hwmhli 
198 Cl-wnm Jlbth 890 1,5 10,8 0,5 2,8 16, l 5.4 2,2 2,6 
199 Cl-wnm, llhnw1 mm 880 0,5 3,3 0,4 1,8 7,1 5,5 2,6 3.2 
200 Q.wnm 9wn1u1G, pbthml 900 - - - - - 4,4 2,0 2,7 
201 Q.wnm arrnm 860 3,0 0,7 1,4 2,3 5,0 - - -
202 Cl-wnm 0-nnm, NH40H 860 4,8 0,8 I, 2,3 5.0 - - -
203 Cl-wnm 0-nmn, NaOH 860 4,8 0,8 4,0 2,1 4,9 - - -

1 tici m 1 G rnum wwnmGw4mu t 

<,/h 
~np 

Lt1- Ubp(l- 5jw-
4bp (j Jill fl, Ca, P, Na, Mg, K, 

q/ljq q q q q q 
q]lfi , nGpu, mtiG, 

q q q 

PflrUUqfIV UU~flrif flrvuBfl~ quPUSuUUqvuP 
204 Q.w11m 4wuw~ qwuqljtua, 

IJnl1n01uti1u1uwG thnu 170 6,5 4,0 0,6 1,5 8,4 - - -
205 q.wJlm 4wuw~ qwuqtjwa, 

awntiuwu wtl1u11m 230 5,8 3,7 0,5 1,3 8,6 - - -
206 Q.wplll ut11nu, hwmj1l1/1 n~ uta 

urw11mliw limfl 1wtlp 300 3,0 2,8 0,3 1,3 8,8 - - -
207 Cl-w11111 uti1nu, hwmt1t1t1 uba 

u11u11muw4mr JLutlp 450 2,5 3,0 0,3 1,2 8,7 - - -
quv~UvUqfIV uu~nrif nrvuBn~ quPusuUUqvuP 

208 lintlh liut» 140 9,5 7,6 3,8 10,0 1,0 19,9 7,5 2,7 

209 flJtuu111h litufl 175 10,0 8,4 2,5 0,8 1,5 33,1 - -
210 U1al1 4wfl 112 6,4 5,7 2,0 0,7 0,4 22,4 - -
211 lunqh IJ1u9 190 11 ,2 7,7 2,2 0,9 5,8 40,9 10,4 10,9 

212 Qwtlppltli 4wp, tw4u11ugt1wJt1 
1-hG wdhu 114 9,2 6,7 1,3 0,8 1,7 - - -

2 13 Uuw11wm 4wfl, 11111 960 8,6 7,2 3,4 0,8 1,0 18,3 8,1 3,3 
214 3 mnwamnli liw9, Jllll 960 8,6 7,2 3,4 0,8 1,0 18,3 8, 1 3,3 
215 4w9h Jh6m4, nwnan 57 6,6 6,7 16,9 1,4 4,4 9,3 2,4 2,2 
216 liwgh 7f16m4, flfllll 61 16,4 10,9 8,6 1,9 4,6 9,6 2,5 2,3 
217 liw9h Jh6mli, nwnqn, Jnn 960 38,9 15,4 18,9 3,2 4,7 7,8 2,5 2,4 
218 4wflll 7f16mti , flfllll, Jllll 960 16,4 10,9 8,6 1,8 4,5 9,9 2,9 2,6 
219 fcTw li, fllUllU 82 10,8 8,6 3.7 - 0,9 32,I 8,0 2,7 
220 fcTwli , Jn11 960 10,8 8,6 3,7 - 1,0 32,2 8,3 2,8 
221 U'uwum11 910 1,5 3,2 1,3 0.5 3,2 41,6 11 ,0 9,8 
222 U'unulinw 1hfi w11mn I 940 162 78,0 10,0 2,8 17,0 27,3 6,2 4,8 
223 U'unuti11w 1hfi w11mn II 930 195 94,2 7,3 5.0 8, 1 13,4 4 ,2 2,6 
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-

-

-
-
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-
-
-
-
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-

-

-

-
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27,4 

-
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12,4 
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8,4 
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17,0 
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26,4 
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-

-
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lTbpft hwupw1ftu Li. wtfftuwpplfw1ftu uuu1Jwpwpntp1wu wrynwuJIJ (2wpmuwljmp1mu) 

l tin ml litnrnn mwrmtliwlinuI t 
<1,/h '.::lnr 

Lp- Ubpp- 5[rn-
libp GJmp, Ca, P, Na, Mg, K, 

q;qq q q q q q 
qpG, nGpG, mpG, 

q q q 

erav"l-lIVUl/lIV uuq_11ru- 11rvaBw1. tral'USaUUl,/vafl 
224 OqwwhwGn11 qnpowpwG!ibr]1 

uuwrmm 55 % hmu umnwbhG 950 63,8 33,4 8,6 2,8 10,0 28,7 8,0 6,9 
225 OquiwhwGn11 qnrow11wfiGbrti 

uuw11m11, 60 % hmu llllllllflbhCi 940 51,5 28,9 3,7 1,7 7,7 37,4 9,6 4,9 
226 Unt111G 1u11m11 893 1,8 1,6 8,2 0,3 29,0 78,5 10,0 10,3 
227 :;llJ.wG wum11, 55-60 % llllHIUJbj1G, 

3-8 % 6w11u1 940 54,5 35,6 6,8 2,9 6,7 46,6 17,8 5,8 
228 :;llJ.wli wump, 55-60 % lljjlnu1bj1G, 

>8 % 6wnw 940 54,0 35,0 7,5 2,0 6,7 46,6 17,8 5,8 
229 :;llJ.wCi wump, 60-65 % uurnmbpCi, 

3-8 % 6wnw 920 47,5 28,2 9,7 2,5 7,5 54.3 17,5 6,1 
230 :;llJ.wli wump, 60-65 % lljjlllUlbpCi, 

>8 % 6wnu1 910 46,0 28,0 8,4 2,2 7,5 54,3 17,5 6,1 
231 :;llJ.wG 1uum11, 65-70 % lljjlnmb]1G, 

3-8 % 6wnw 900 42,7 27,2 8,5 1,9 9,3 56,0 19,5 6,4 
232 :;llJ.wG wump, 65-70 % lljjlnUlbpG, 

>8 % 6wnu1 910 41,0 25,0 8,6 2,0 9,3 56,5 19,5 6,4 
UUvflcuerauUllflllulll/Uu UPufiTuOP l/aflusauul/uufl 

Iuunptillihp 
233 Juunrti~Gbr (Sacharomyscs 

cerevisiae), t=>tunu 150 2,6 17,0 2,4 2,6 - 33,6 7,8 5,8 
234 iuUn(l]1~Gb[l (Sacharomyscs 

cercvisiac), 11111 930 2,5 15,4 2,4 2,4 64,0 33,3 7,7 5,7 
235 JuunnhJGbp (Torula), Jnn 930 6,3 18,1 1,2 1,4 16,9 36,4 5,9 3,8 

l lJn m11 Ii mum wwnmliwtimu t 

<!./h '.::ln11 Lp- Ubpp- 5 pu-
4hp Gjntp, Ca, P, Na, Mg, K, 

q/IJ.q q q q q q 
qj1Ci, nGJiCi, mpG, 

q q q 

UBL l/ul'USaUUl/uufl 

<1,wgwptuuwli qnpawpwliCibpp 
uliwgn(llllihp 

236 <!.wa,mn 880 0,5 2,7 4,0 0,6 4,0 3,4 1,5 1,9 

237 <!_tuQ, f>Wlltl 700 0,5 2,7 4,0 0,6 4,0 3,4 1,6 1,8 

UutlipmwJpli tuunpuwli wpmw-
1yuup JWli IJ..IlIJUliW\tll W(lUlW'lJlWlip 

238 JuGannh Jb1 23 10,9 2,7 - 1,3 - - - -

239 5 huinmuw ihG )b>, )1111 900 - - - - - 1,6 0,6 0.9 

240 Q.w11b1>nh nhmn, 9wnu 240 - - 0,5 - - 10,5 6,3 -

241 q.1u11b1>11h nhnm, uh1nuwqtJwo 260 3,4 5,7 0,4 - - 10,3 - 6, 1 

242 Q.w:1bonh nhnm, )1111 900 3,3 5,5 0,6 1,6 23,0 11 ,1 - 9,2 

243 q.Wlllll lUOhuh crh1b11 920 2,6 8,2 06 - - 13,4 - 8,3 

244 5 1111bGh Ohl1m 56 3,5 5,3 2,4 - 11 ,0 5,8 3,9 

245 trnhwmwa11nbGh nhnm 70 2,5 8,6 1,3 3,2 70,0 7,1 4,8 -

246 Y.w11m11:Ph1 h nhnm 72 2,8 7,4 0.6 - - 24,7 4,7 7,8 

lO'nlliwpmompJwli IJ..Il!Juliw\tll 
W(ltnWllJlWfip 

247 <flbUlJIWLJillJl 930 2,0 7,0 7,0 2,0 7,0 21,6 6,4 46,2 

248 @-11~G 1urw, lll!l, tJ.wGqwlJwJpG 
Ltltuhtlwon 886 78,0 22,0 4,2 6,3 61,0 - - -

249 @-n~GtullP, ~n]l , hwuiwlJ.tUJ[IG 
u11uhtlwon 845 25,0 16,0 4,2 3,5 23,0 - - -

<1,U\,~U8P\,<1,UqbLJlM.n.bP 

250 b 11lttiw1ahnutb11u1m1m 950 240 185 - - - - - -

251 liw1ahmuh \Jwpp11G1um 7CaC03) 950 380 - 0,6 5,0 - - - -

252 'Vwm11hmuh nmnhn (NaCJ) 950 - - 393 - - - - -
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fimnurnwqwfi hpwwwpwqmp3mfi 

lbnfiWpll 'l-ntpUUl 

lf wpqpm '-lpmuwG 

q.affI··Ll.US'VSbUUlIU'V libVl-U'VP'VbPP 
<,plfbUlIU'V SbUUlI'VbPP 4bPU4PffMf 

'1-wuwqftpp 

3m. Q..lJwpilwpJwGp l}GqhwGmp luilpwqpmpJwtlp 

Ulnn[lwq11l!w6 t ll1UJWqf1mpJwu 24.08.05p .. 

ranuw o.'jlubp: rarwr ~WtPU[I 60x90 1/15: SUjwqrimpjnlU[I oubp 
25,75 lnUJ. tlwlimL. 22,5 hflWln. tlwlinLL 
'11wlnl!bfl 232: SUJWQwuw4 500: 

"IWJ4w4wG qjnLIJ.WlnUlnbuw4wG w4Wflbtlpwjp ll1UJW[lWU 
SbflJWu 74 




