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uuf\uon~rasnn.1 

UwnCJntraJwCJ oqviwqnrionulo wrirumCJwpbJ1w4wCJ 6w4wtCJbrim~ 

uCJCJ'lwllrabripClbJ1'1 l.l.IWhl.llwCJLlwCJ, '1u4 hbuiwqwJmll CJwu wriviwririmra-
1wu hwllwri huwriw4nri riw11~w4 19-riri riwriti 4bri2'1CJ uwnCJw11wuw1jlu 
Llb.12buwCJbri'1 uvibrtMwu 2ClnJ1hjl4: Uwnuw11wCJw11iu LlbQbCJwubrio CJwtu 
u wnw2 u4ubgjl(J oqviwqn1104bt Llujl l.l.IWrtbgllw(J u uwnbgtlw(J hwtlwri 
U4UU11"1W[jlWJ'19. Uriqb(JuijlUWjjlg u unri ~b[WU'l'1WJ'19 b4J1nl.l.IW hw­
uim4 nb~rijldbJ1WU1nl"IWJjlCJ UW4brin4 Ulb'l.Wlflnfullw(J u 6wCJWL4WJ1h'1U 
Llrabl"IQI:! uwnCJmra1wtlp Wl.llwhn4btm hwtlwri: Ujlwdwllwuw4 wrihbuviw-
4wo uwnCJmra1mCJo oqviwqnrionu.1 ttiu ~4Cm11umra1wu dwllwuw4 Um11-
Llwuu4jl wnwlfiUJW zri2wCJCJbrimll, tiu4 hbuiwqwJmll CJwu Uuuiriwtuw­
umll: <buiwqw1mtl uwnuwriwuw1tiCJ Llbpbuwubrio u4utig'1CJ oquiwqnri-
6bt qwrib2ri'1 wriviwririmraimumll , hJ1m2w4b11.bujl u 4wrajl qn11ow11wuub­
rinu.'l: 

ubri4w1mtlu uwnCJmra1wu oquiwqnriomtl[! riwri~bL t Llwriri4w0g rmri­
Llwt uuCJ'l'1 Wlllwhn4LlwCJ wuhriwdbzui l.l.IWJtlwuClbJ1'19 Llb4o: 

UrabriQubriti nriw4'1. uuu'lwJjlu Li 4t;CJuwpwuw4wo w11dbp'1 l.l.IWh­
l.l.IWOLlwCJ hwllwJ1 oquiwqnriomtl bu uiwripbri Ln'1L4'1 uwnCJw11wC.w1'1CJ 
4wnm1gCJb11: t-iribug ~mCJ4gjlnuw1 l.l.IWLn4wub1'1mra1wllp uwnuwriwuC.bJ1[! 
pwdw04mll b(J hbviuJWl tutlpb 11'1· w11ri1muwpb11w4wu, viw11wpwdwun11, 
Lljl2wu4Jw1, V11"1WClUL4n1"1U1WJ'1U, Wl7UU1J1W4w0, LnUWjjl(J Li hwuim4 u2w­
Clw4mra1wu: 

~ntnri uibuw4'1 m11114womra1wu uu,.mCJw11wCJw1'1CJ 4wrmLJQUbrio. nri­
uibrt uwnCJmraJntU[! oquiwqnrio4mtl t nJ1l.llbu uCJCJriwllrabJ1QClbJ1jl 4J1w wq­
'lbtm qnrionCJ, uriwug w11viwri11mra1wCJ u4qpjlg LljlO[u oquiwqnrionulo. 
4ni4mll t uwnCJwriwuw1tiu 211.raw : UCJuriwllrabJ1QCll:iJ1'1 nriw4'1 LJ1'14 l.l.IWh­
l.l.IWClllwu u 4nrimuuiCJbri'1 4ritSwuillwCJ hwllwJ1 uwnuwriwuwJjlCJ 211.rawCJ 
l.llbuip t L'1CJ'1 wCJoCJrihwvi: 

Uuuriwllrabri.12ubri'1 4n11muuiub11'1 4ritSwvillwCJo tlbo tlwuwtlp Cll.llwu­
uimtl t;(J uwnuwriwuubrimll wriviw'lriw4wu qn11oourawgCJb11'1 hllmvi 
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l.jwquul4t;11~muo. ~w11bgtlwu L. uwnbgtlwu w12w2wttn11 pul11buuti4wg-
4w6 b11wuw4ub11'1 oqlflwqn[l6nulo, ~wh~wuuwu IJ..lWJLlwuubriti Ljw­
lTlWflbt wqn116m U[!: 

UuuriwllrabripubflQ tiribugtig ubri4wJwgumu bu hblflwqmntlwu pwriri 
OpJb4lflUb[l, WJl'l IJ..lWl116w12n4 UWl2UW[1WUWJ'1U LnbtuuntnqpwjmU oqlnw­
qn[l64mtl b(J WJU~tiuti qplflnL[ajnLUUbfl'1 u4w6mUUb[l[!, '1U!IJ..l'1U'1Q bu P'1-
utiwu, :f>pqp4wu, tlwrabuwLnp4wu, tlwuritwpwumraJmCIQ, rab11Llnritiuwtlti-
4wu L. 2wLn m11ti2ub110: 

UjU qp[lQQ utttiri4w6 t UWl2UW[1WUWJ'1U Lnbtuun[nqtiwJti hpumupub­
ritiu uup, d4wu L. 4wrati Wfll'ljnLUwpb[lnL[ajnLUnLU: UjUlilb'l. pbf14W6 bu 
uuuriwurabflQUbflp UWl'2UW[1WUWJPU u2w4tlwu L. ~wh~wuuw(J lilbUnL(d­
JnLU[], U[lWUQ ~whw6nJWQUWU hptluw4wu l'lflnLJ[aUb[l[! L. brtwuw4Ub[l[!, 
~whw6njwgmU[! UWl2UnL(dJWU oqum(djWUp, U[ab[lQUbfl'1 ~w11.bguw(J , uw-
12t;guwu, ~wh~wuuwu L. WIJ..lwuw12bgtlwu qn116uwljwu b11.wuwljubf11J, 
WJl'l qn116ourawgub11'1 4wl11wflbtwqnri6Uwu w12w2wribu tlbran11ub110 L. 
uriwug ti11wqn116tlwu hwl'iw[l oqLnwqn1164n11. UWf1Qw4nrimuubrio: 
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1. uunuuruuus~u Sb~unLno~us~ 
<~UuU4Uu U4~Pn~u~ubrC! 

1. 1. uoo,,wupbf1pubf1/1 U/Whwan1wguwu u[/qpm upullf11J b 
bfJWUW{/Ub{1[] 

'1lwhw6njwgmliQ l'lW uuuriwtl (db[lQUbflti IJ..lWhlJ..lWUtlw(J b11.wuw4 t , 
nriu tiriw4wuwg4mu t tlwuri t ubriti L. :Pbfllibulllubriti 4riw wqribgmraJ wu 
6WUWIJ..lW[lhn4: 

Quln []U1'lmu4w6 riwuwl.jw[lqliwu lilW[lpb[lnLU bu IJ..lWhw6njwguw(J 
hblnL.JWl tnriu u4qpmUQUbflo· 

ppnq[]· 4bu11wup hjnLU4W6Qn4 UUUl'lWtl(db[lQUb[lp Ub2 4buuw4wu 
ourawgQCJbflti IJ..lwhlJ..lwumuo uriwug puw4wu tiumupl11bl11'1 2un11hti4; 

wuwppnqo· :Ptiqti4w4wu L. l?'1l'i '1w4wu wqribgmraJwu hblflL.WUJ?n4 
uwuritubriti w6'1 L. ~b11ubul11ub11'1 w4Lnti4mraJwu wriqbtw4mll; 

gbunwuwppnq[]· OQlilWLjW[l UWU[ltUbfl'1 OQlnWQ0[16UWU hblnuWU­
pn4 4uwuw4w11 tl wu11tub11'1 4buuwqn116mubmra1wu wriqbtw4mli ; 

wppnqo· uwuritubf1'1 4buuwqn[16mubmra1wu L. ~b[ll'ibUl11Ubflf1 wq-
11bgmra1wu riwriwribgmu: 

Ppnqti u4qpmUQ'1 4flW hpuu4mtl t unri 4raw6 L. IJ..lWrtbg4w6 4wrati 
IJ..lWhlJ..lWUmli[! tlWU[ltWUIJ..lWU i.Pmtti [!U(dWQQnLU: 

Uuwppnqo tiflw4wuwgumu bu urabflpUbfl'1 tnriwguwu uti2ngn4, 
uLnbrt6btn4 pwfldfl ouunLn'14 6u2mu· w11uwu 4wu 2wpwflb 02w11w4Cibfl'1 
tlb2 IJ..lWhW60JWQUWU lif12ngub[ln4, [a(dnL L. lnW[lpb[l qwqb[lp l'i'12W4WJ­
[lO[lnLU IJ..lWhlJ..lwumtln4: Uuu11wurabflQUbflti IJ..lwhw6n1wgmuo wuwppnqti 
u4qpmupn4 ti11w4wuwg4mu t uwL. IJ..lWrtbguwu L. uw12bguwu Ll'12ngub-
11ntt: 

8bunwuwptinqti u4qpmUQ[! Ql11U4mtl t raram 4wrauwtlrabflQUbfl'1 W[l­
lnWl'lflnL(djWU htiupmu: 

Upf1nq'1 uljqpmupti ttriw hf1tlu4w6 bu IJ..lwhw6n1wgtlwu hblilL.JWL b­
'1 wuw4ubfl[] · IJ..lWUlnbfltiqwgmtl, ul11bfl'1L'1q wgmtl , hw4wppnl11'14CJbflf1, 
hwljwubfutitubri'1 L. 6w12wqw1raw1tiu tub11qtiw1'1 qn116n11mra1mu: 

n[llJ..lbU hw4wubfuf1iUb[l OQl11Wqn[l6nLU bu lPWJl11f1 (dblP'19 UlnWg-
4w6 u1mrabflQ (wlJ..lfulilmtl), uwlllfltimuti pbuqnwlll[], unriptiuwraramu, 
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:}1utJ1u6qamn ltL.13 tiiu33d nqtnm3ltri1Jin '1 ri1uL.I 
-fm}1m3L.j(I ml')miSLIZ ~ (llUl)ml')uinmn ill)1ufeJ1u1.JuQLlub ml.II) mtnm '6Ljll1qh 
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:ri1unm1Jli Lj0Qmn61uaml') Lj33d '1 (llUlllnjmnj 1Jmfel1ul') 
-ml)mnjui.fl ltLlqeJ1uf1J ,ams;iuimtn Qmntnml') QL.lmtimnjui.fl 1ul')Llq 1Jmri6mt.l 
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']?l)Ljp 64-s-L11Jm9ltuinmtiL.lq6 1Jmti6qamn :6Lj1Jm9Ljlllnmtit.lq6 ~ Qmnnjml') 
nqtnl)flUIJ Dti1u6mt.lq}1 Ljt.lql)ml.jLlqllll')md ri1uL.lfmlim6Lj(I Qm}16qamn Llh 
-m9L!n 1.Jl)Ljtn ']?fJltn :ilri1u6mt.lqli Llmdm1Jm9ltuinm '1.Jmttl)mti ltLlql)ml.jLlqui 
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CJw4wCJ l.fl!Wgmuo hpuCJw4wumu w12w2wgumll b(J pnppnuwjpCJ uu4bp[J: 
QCJ4CJbtnLI. Li q wpqwCJwtnt.l li[ab(lEP l.lpw, pnppnuCJbp[J ni litlWJU l.lwmwg­
umll bu urah11Eti Wlll(lWUEw1tiu lllbUEIJ, WJL uwt.i wpmw1111L1.nrt ~bpubCJlll­
CJbpti wqribgnL[aJWU hbmhWUEnLI. w12w2wgCJmu b(J U(lW lfl!WQnLU[J'. Pnp­
pnu(Jbpp llbo uwup woo riwriwpmu t -9 °c 2tpuwulllp6wCJmu: 

UwribguwCJ dwuwuw4 ~bpubCJUlCJbptl qnp6nrtmra1mCJo 111tiLI. !P 11w-
11wpbgllmu: Oppuw4, lf'llllwqwu !P 4nrgumu pp w4llltillmra1muo 
35°Cmu: t-iu4 um1CJ 2bpuwulllp6wumu ourawumu t q1ti4nqbCJp :Jibpubu­
lllWlllpll lllllnhmuo: 

"lwhl.LIWUUWU [JU[aWQEnLU ~bplibUU1WlllpLI. qnpO[JU[aWQUbptl WflW­
qmpjnLU[! 4wtuLl.w6 t urab11Eti uwribguw(J WflWQnL(ajntutig: Urwq b11w­
uw4n4 uw12bg4wo llumu :JibpubUlllWlllPLI. qnpoourawgubpo oCJpwCJmu bu 
wl{btti wpwq, EWU riwCJriw11 uwribgllw6 uumu: '1w 4wrhttl t pwgwlllflhl 
wrwq uwnbgl{wo uumu 211ti wl{htti hw4wuw11w!wl.fl pwztumunll h p1m-
11b11CJbpp wLl.hlti LflnEfl iwlflub11nL1.: 

1.3. lj{j{jlJWUfJGf1JJUGf1/1 UWOUUJf1WUWJ/1U UjUJhUjWUUUJU 
dwtlljlimulif1/1 wlflI1wguwu lI!]wuwljulif1lJ 

UCJCJriwllrab11ECJbpp UW12UW(lWUWJPU ll!Whl.LIWU!lw(J dwll4blllUb(lp w­
Ll.b1wgllw(J odwCJri~4 llp2ngCJb11ti ltJllppCJ 4wpb1ti t riwubt nLllll(lwuwCJm­
zw4wqnLJU 6wnwqWJ[aWhWflnLUnLI. llzw4mll[J h pnCJwgCJn11 OW12WQWJ[aW­
hwpmu[J, wotuwraraLl.wJpU qwqp, hw4wppnmp4CJbflp h hw4woEUPlltl!Ub­
llP oqmwqnp6mll1J, hwmm4 lllWflWJP h LflwrabrawL1.n11n11 UJmrabpp 4tirw­
nmllo: 

1.3. 1. nff U7f1WUWUnL2Wl/WQnLJU dWOWQWjfJWhW(lnLU (nfU6} 
UubuwwpriJmCJwl{bm uwCJritwulllwCJ hwm4mra1mCJLbrinL1. bu odm­

Ll.w6 rnul'i-o 254 ... 265 ull w1tiEti bri4wrimraJwllp: nrinzlil4f'l wri 111mCJEti 
hwuCJbtm hwllwri 6wnwqw1rauwCJ mhnrtmraJmCJo 4wrinri t U"lW(lpbp [pCJbt: 
U1CJ hplluw4wumu 4wtuLl.w6 t llrabriECJbriti CJwtuuw4wu w11tJ1nmllw6mra-
1mutig Li uwuritubriti lllbuw4pg: mu l'i-p oqmwqnriouw(J dwuwuw4 wuh­
(lWdbzm t hwzLl.ti WllUb[, nri UflWUg rawlflw(Jgb1timraJmU[J !U!PU t Li 4wq­
umu t limn 0, 1 llu: U1ri ll1WU16W12n4 ti 6w12wqw1puw(J dwuwCJw4 UlJlb-
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lltiltiqwgl{mll t llrab11Eti llpwJCJ llw4b11hmJraw1tiCJ zb111.no: 
6wriwqwJramuo 4w11bLti t ppw4wuwgCJbt 0CJ11hw..nl{n11 Li wCJoCJ11-

hwm b11wuw4CJbpmt: UJCJ 11bu.mmu, brab LflntuwCJgl{mll t 6wriwqwJpWJPU 
tubpqtiwiti UnLJU EWUW41J, WLl\W b114m rihLl!EnLll tL l{bp2uw4wu W(ll)­
jnLUEUb(10 1tiCJmll bCJ hwl{wuwp: Uw pwgwlllpl{mu t CJpwCJmt, np mu 6-
110 wqrimu bCJ uwCJptCJbpp t.lrw 4mmw4witiCJ 6hnl{: upwug wqribgmra­
imCJo lllW(lpb["l dwuwCJw4wuti2ngCJbpmll 4W(l0bU [ab qmllwpLl.mli t h 
6wnwqwJrallwCJ llb2 ouriuti2muo !ti 4wCJqCJbgCJmu qnrioourawg[J w12w2w­
gnri 6wriwqWJ[aWJpU tCJb11qf'lwJti u4qpCJw4wCJ !Wl.flwpwCJw4pg: rnU6-p 
hbmt.iwCJpnl{ npnz uCJCJriwllrabrECJhp 6brip bCJ pbpmll llwCJptwuLl!wCJ 
hwlll4ntraJmUubp: Uub(Jwqqw1ti W(ll)JnLUp mu 6-[J lllW[pU t uwriumra­
JWU hbl!l qmqw4gmun4, b["lp UWU["ltUb["lO n! pwpbULl\WUlil 2bf"lUWUlllp-
6wCJ(Jbpmu riwriumll bu wLl.btti qqw1mu rnui:s-ti n!LI!wgCJn11 wq11bgmra-
1wCJ hwu 11blll: PwgwhwJllll{wo t. nri llwuptubplJ mULS-ti wqribgmraiwu 
hbmliwupml wLl.btti pCJmbCJutit.l bu niu!wumu gwori ri11w4wu 2bpuwu-

Lnti6wuub11mu: 
6UJr2WQLUJ[anLll (Jb["lp Wql)bgnt[ajWU hbLnhwCJpnLI. lilbl'lP t mCJb(Jmll 

ul.Lltimw4mgubpp uw4w11rimll , turawuLl.mll t 6wpll..lbf"lp oputiriwgmllo: 

1.3.2. flnuwgunf] t5wfiwqw;pwhwf1mu (fl6} 
t-inuwgun11 6w12wqw1rawhwpmllo um1ull..lbu llwhwpbf"l t wqrimll 

llwuritubriti l{pw: t-i U"lW(lpbpmra1mCJ rnuLS-p , i-ii:s-o muti wt.lbtti llbo iaw­
LflwCJgbttimraimu: UJuLl!bu, y-6w12wqw1rao hbzvmtraiwup wugumu t 300 

Liil hwummra1wllp llrabPED= 
t"i6 wql')bQnL[aJWU wupn112 llbtuwutiquo !ti pwgwhWJlill{WO, PWJQ, 

IJULn b111.tm1ratiu. 4bu11wuti p2ti2ub11ti pwmw1mllo mb11ti t mCJbCJmll 1tig­
EWt.lnriL1.w6 uwuCJp4ub11ti hw11L1.w6tig: Pwgp WJI) , uwCJ(ltWULl!WU wqrib­

gmra1mCJ b(J qnriomu pnuwgllw6 uti2wl{w1rib110: 
l'iwnwqw1rawhw11uwu ~nqwJti hwumwmuwCJ dwuwCJw4 wCJhriw-

dbzLn t hwzt.lti wnCJbt 6wriwqwJra4w6 urab(lEntli wCJgwCJ4wtti Lfimpn­
tumra1mCJCJb(lQ: UJULl!bU, utiuo m(Jbumll t llmq qmuwL1.n11mll, JnL(lWhw­
lilnt4 hnm Li hwu: UCJgwu4wtti Lflnlflntumra1muuhriti buraw4w bu hwm-
4wLl!bu 6wriLl!b(l[J : t-i hwzti4 qb11opupriuhriti w11w2wgllwu, 6w(1Ll!bl11J 
6brip bu pb11mll 6W(lLl!Wt.lmCJ hwll h wriwq 464mll: 
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II 

dLlq 'OLlq1J1Jmrn~mn IJrm 'lSIJi.ltl LjLlq1Jmll6hmqa 1Jmhmi.ltillcmn1Jqh ]1L1Zm4 
l.j Dti1u6mLl9Llmd l.jl)m91.jlfmmtiLlqc 1.jLlql)IJmhti tJlU1Jmnl.j1.Jl)m4 ~ am9lflmtn 
Ltti1uLllm'lLln :]lulilu4 9m4lfl h1ulflm4mLl1Uf 'l liUIJflub 1Jmhm1Jd ?u l.jcQm]l 
-mur4 tiiuLlqLnLlqZ l)l.jfmaLlunj LjLlqnmti lflnm4ml)qtJm LjCJLjl.Jqntimnl.jh timh 
4a4uqntJ ~ ti1ulililfm4mlI1Llm 1Jfn :otpuLlfm'lLlm Qmli?uh nqtnnrm lml)mf 
-ub ~ 1.luLlmh ti1uotnq1.J l)mfel1ubmLlm LlmLlm]lmd ?u l)mti6ql.Jmtn llnti 'nqtn 
-nrn :lml)mlilmli Ljlmbb ~ l.JuLlmh DhmLlu LjoLlqeltJ l.Ju]l6ql.lmtn tiiuamq1.J 
t\mllmt\m4 'lq1]6maq4 bmLlm 'l 1Ji.lhm1JmtimP ~ LnlqpmLl41)m 01)1ufel1uti 
-Llqc uu6mcmam 1Ji.llllm4 LjLlql)6mel1JOQLlub 1Jmhmlltillamn1Jq1i :ruonqLn 
1]mfel1utJLlqc mLjbLlql)~ ~ tJlU]llflmcl)m t\ml)mtimp urn :]lutiiuauq9 l.jLI 
-ql)Llqelq Lj]lelel IJmhmLluct;nuct; 'l LjLlql)LnmLlcmnjQm UUl)Lntl cqtJ 61)mLll) l]q 
tiiuliLIU1m6md ol)uLlu 'Llql)6mell)DQLIUb 1Jmhmlltillamn1Jqh fll.jnl)qUll)l.j l]q 
1:11u1Jmell)O ti1uLlq1JcQmrmur4 1Ji.lfm1Jmhti umq4 61.j1.Jl)mtnn iul)mlll)qt, 

pwn[I {]tlq1]1J7U/ellun/ut/Ju<1J ·t ·t 'Z' 

:hm1Jmtimp l)mti 

-6ql.Jmtn LjLlq1JaQm]lmuf4 l)LjfmlJmhti ti1u]lmlm4mmLlm IJ!:I l.jlql)mnqlil l.jlqli 
-m OLlql)IJlUfel1unjuitiu<D :6L1hm91.j]l 1Jmhm1Jdbhn mLll) 'lml) nqtnsl)l.j '61.jhmn 
-qui l.jaLlqelti cmam 'l njmlJ '64Llql)IJUQLlub aLlmZ llti ~ QmlinJmh OLll.jbmel 
-lUl)d LjLlql)l)1UfellUnjU4'1U4'1 urn :Llql)l)lUreJ1unju4'1Ulfl l.jlmt\l)m6 SU lq]lLlmLn 
-mh l)q l.JuLlmh oqtJ ml.II) Dlq1J6nm4 l.j1Jm91.jmnmtiLlqc 1Jmhm1JC3Llq]l U1Zqp 
-mLl41)m 'lSIJi.ltl tJ1Uc6mell)O l)mti6ql.Jmtn LjcLlqelr;i t;llUCftnq1.J nrn :lql)t\1)0 
cmlJm 6Lja6mell)U l)mti6ql.Jmhl ~ l.JuLlmh Ol)1ufel1ulil.ji11)qU11)1.j 1.jLlql)6mell)OQ 
-Llub IJmtifmarma ]14lI1mlill)qr;iLlq<t; 'l 1Jmhm1Jmdmn1Jqhm~Ll1Jmt;1 r;i1uLlqtn 
-r;iqLn LlmLlm]lmd ?u l)mr;i6qc4 i.t1Jm91.jmnmr;iLlqo l.jaLlqeJn :61.j1J1ufeJ1ubmLlm 
l)mr;ioql.Jmtn 'lmlJ ~ Qmlinjmh dtimnmti QqtJ DhmLlu 4Llql)aLlqeltJ l.Juli6qllmli, 
:Ol)m9LjmnmtiLlqc lmr;il.jliltno Lll.j l)mt;11)mlTI4mm 1.j1J1u 1J1ufel1ufub Llmtim4 
4aL1qeltJ i.ttimnqlfl L11ul?l)mdmLl1u s :ti1uLlql)l)mti4mn 80 v .. ·o ~ r;i1ulil)U1b 
LlmdmLlu]lun D1Jm9LjU1nmtiLlqc 1Jmhm1JcLlqll l.jLlql)aLlqelr;i QmLl6qllmli, 

{]tlql]IJ7Ulehun/ut/Jut/11Jmf]mt/[1t/tfmnl)qf]? l)mf]mf]l/bl/<t 
/Ju6q1J1U tJllqlfl f17Utlq1Jtftlqe/[1miJl)1Jn f]ml)mflmp l)m{16qllm{J, 't ·c 

~n4uu1u~~qs ~nnsqun~ ·z 
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:flu-% ov .. '0£ ~ tJlUl)mlq]lm Ol)lUf 
-el1ul.IU'llil l)mtil)mtn4mhl l.jntJ mhlm \titbti 9 ... £ 01J1ufel1Uhm1J1uLlmlTI ll1Jub 
-o) l)q ti1ufl6m1Jubo tJ1Uc6mell)O m]lLlo 0Llq6nj llnti QmLl6ql.JmlTI qeJQ 

:ti1Uc6mell)O m}ltJmp zc·ev Dti1uL1amti l.j1.Jo 61.jLlql)~LllJmti ti1u6nj 
~ ti1u]lu4mhlm (£titbti ov .. ·oz) 01J1ufel1uhm1J1uLlmtn LIQLlmd l.jl)ubo 

: OtJlUIJlUUIJO 1.jLlql)oLlqeltJ 'l?IJllti Llmtim4 l)mtililnmLlmmtnmnjmlJ 
l.jLlq6nj l)q tJlUQLlubmlflbo nqtnmLluflmnjlb Ol)ubo tJlU1Jmhm1JQLluo 

:fluLlq1Jl)lUfel1Uhmm4 hlllil 
-mlJlnul.jLlqlilhmd ~ ti1u]lLlbmellU1Jd Ol)ubo :1J1ufel1ul.JuQLlub l.Jul)6m1.Jl.jnao 
llqp1u lql)6mcmlJm ~ lluLlmh 'l tiiu]lmmol)m ~ LnZq4 DhqtJ 61.j61)mLl'1 :61.jtJ 
-umm CJqLlq l.jl)QmfleleJ ~ Qmlltibmh Ol1uhqluti l.jl)ubo Liu '~ l.jlJlilfm) 

l)U/Jo ·y·c·t 

:r;i1udLlunqll .tJlUlflmol)m 1.jflelelmnjQm r;i1u1Jq1J1U ~ l.jl.lqm mhlm 
'Dhmamhm4 61.jLlfm]lmol.jtJ on l]q tiiu]lnjuitimuqm OLlql)CJLlqeltJ dLIQ 

:]luanqm l.j6Ciuvmn Liu? l~ timh 61.jLlqlJ 
-l)Ulmd tJlUl"\m91.j]l Qm]l6mLnnj tJlUl)nm4 ~ l.JqUl on Llql)l)mLlml)lJmn 

:on% or·oz 1Jq ti1utim1J1uL1mtn DLlq1JllLl1u1J 
-vmnj lmti4mtno 1)1.jfmllombmb :Ol)lUfellUl.JU'llil 1Jm1:11Jmtn4mhl 1.jLlql)CJLlqel 
-r;im1.Jl)l)n lql)6mlq]lm timbl)m o•z .. ·s· ~ ~ l.jlqLlmh 'OLlql)l)mtifmlTI 1)1.jfml) 
-m91.jlilnmtiLlqc 'l bn ]lulq6hmb1ub mZl.j9 :]lulJLllUl)amnj l.jfml.j6mLlml)q6 
-1Juh LlqdLlmlil lflq4 41.Jo ti1uhm91.j]l 1Jl.jfmbmb l)q tJlUQLlubmmbo bn :OLlql) 
-6mell)OQLlub 1Jmti6m1.Jl.jnao tJlUIJ6qLlm1.Jm1.J nqtn1.Jfm 'l 01J1ufel1uhm1J1uLlmlTI 
l.jl)QmfleJel tJlUl)mLll) ~ tJ1Ul)6qbm]ll) bn '1J1ufel1ul.jlqQ1ul Ll9Llmd ti1uh1Llm9 
]lulml)ql)~U :l.jLlql)ml.jLlqmhmd 'l l.jLlql)nudLlud nqhlmhLnm4 'iJl)lUfelrnql) 
-lUQLlubmnlJqh 1.jLlql)~Lll)mti duLl~m ~ tJ1Ul1J9 Obmb 1)1.jfm]lelelmnjQn 

(bn) bmb 1Jl/lmf16elmn/.pn ·c·c·t 

:Llql)ol)rnf1.JLlm 
flml lllmZ lml)mLnn ~ l.jlqLlmh 'uiq4 r)mtJ6qlJmn timh l)mtJ6ql.lmlTI DtilU6mb 
-l.jLlqmnmmul.j1.Jma ]lulq6hmbrnt; :ti1u6mbl.jLlqmnmhlul.jl.Jmv ~ tiiu]l?uh Dti 
-1uhmZti l.jLlql)oLlqeltimlll)IJn (u~q; 90 ~ LnUtJ) ]luLlql)mbu1.J 1Jml1Jl)m '57y 



Ljw11nri bu Ljwl.I1Wf1Llbt wllpuwiaiamub11ti lilflnhllwu puwlfinlullwu .1>b11-
LlbuUlwU1f1Ll qn11oourawgut110 gurinri u1mrat11ti wu2wll1llwllp: 

"lwribgllwu u 1.4whLlfWUQWU ctwllwuwlj llljWULUJPU hjnLULlWOJ?P Llti-
6wljo QtluwLtn11w1.4bu 1.4w1llwuwLtn11Ltw6 t u1.4pmwljmgwJ11u u1mrab11ti 
l(lm.pnltJ n L[djnL unLl: 

Uljwuw1jlu hJmu4wol?o tubrqtiwu uUlwumll t wribunqpubl'J.1>nu:t;in­
rwljwu /d/dLl'1 (Ub:b) hf1rirntjlqp zunf1hf1Ll: 4bf12jlujlu LjnugbULilflLLIQPWU 
hLUf1Wpb11wljwu !?Ill t : \..jjWUJ?P OU/dlUQJ?nLLl Ub:b-o Wf1Wqnf1bU Llb11wupu­
[dbqLlmll t, oqLnwqn11ob1nLl q1jlljnqbujl OJ?ujlriwgllwu dwllwuwlj wu-
2wLnLlnri tub11qjlwu: LjbClr}wClm u1.4wur}jlg hbum llljwuw1tiu hJmu4wo­
J?nLLl UJnt[db!'ljl l(lnltJwuwljmfQJnLU[! nrmz ctwllwuwlj ZWflnLUWLjLlmll t : 
UwljwJu QL'14n1jlqo riwuriwrimll t u WJu iP 4w11nriwumll ClmJu llw4wr­
riw4ti LlflW w1.4whnLlbt Ub:b-p Wl'JW2LUQmllo : f2wup nr Ub:b-jl Ljnugbuu1-
rwgjlwu QULjumll t LlpulL. ljfljlUljlljwljwu LlbOm[djnLUQ, W1.4W LUjU Wj[L.U ill 
Ljw11nri hwljwqr}bl llljwuwitiu wljuipujl L. llpnqjlup llf12L. 1w1uwljwu Ljw-
1.4t11'1 Wl'Jw2wgllwu qn11omll : 'lw pbf1mll t llljwuw1tiu hJmuLtwoeti hbl.11-
Llwhm LfiWJlilWUW[nLU u Wl'JLUU~qwljwum[dJWU ljnf1nLULJ1jlu: 

Ljw[dUWfdfdLlP wuourihwui Wl'JW2WQntLlO Wl'JW2 t pb11mll LlljWUWJjlU 
hjmut.J.wOJ?fl pH-p f12bgmll ' LlnuiwLtnf1LUL4bU 7,2-jlg (LjJWUJ?jl QU[dWQJ:?nLLl} 
Lltiuiu pH-jl w1u1.4bu Ljnlt.J.nrt uwhllwuw1tiu llb6mra1muo. n110 unLtnrwpLLifl 
hwt.J.wuwr t 5,5-p: pH-jl WJU llbomra1muo qmuLtmll t Llljwuw1jlu uLlfpmw­
Ljmgubrjl pqnttb4LI1fljl4 LjbUljl llnlil, nrti ctwllwuwlj UflLLIUE mubu uLtw­
qwqm1u 211w1.4wh1.4wunri hwl.11Ljmra1mu: pH-jl uwhllwuw1tiu llbomra1wu 
pwrc'lrwgllwu hbl.11 llbljlilbrt h1muLtw6J?'1 211w1.4whL4wunri hwmljmia1muo 
(.inLJU1.4bu PWl'ClflLUUmll t : UJULlfpumJ., qnjnL[dJnLU mujl nLflPfl ljWLlf q[pljn­
Lf1qjl wrwqnt[dJWU u LlljLUUWJPU [dbtbflp 4116wmllwu wumj16wup lljl2L., n­
flt°1U r}flLLIUE burawr4Llmll bu hblilllwhm L/lw1mwgllwu ouiawgemll: 

t"iul1.4bu J?jlllpwljwu nbwljgjlwubfljl llbowllwuumiaJmuo, w1u1.4bu tL 
hbLnllwhm QL'14n1tiqo LjwltJLtwo t 2b11llwumj16wujlg: UJri ourawgJ?fi Wl'JLU-
2wgllwu ctwllwuwlj n11J?WU gWOfl t 2b!1LlLUUl.I1p6WU[!, LUJUJ?LUU gWOfl t 
uflw ourawuw[m w11wqmra1muo: U1uLlfpun4, brab llubrttiEO Ljburiwum 
u1.4wuritig hbmn 1.4whLlfwuLtmll t 2112wljw or}p unLtn11wljwu 2b11llwuuijl-
6wumll, pH-ti m Ub:b-jl J?iWQllwu L. hbmllwhm L/lLLIJLnwgllwu w11wqmia-
1muo wLtb1wumll t: Uwljw1u brab lljluo w11wq t L4LLirtbg4mll, wm qn11-
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oourawgub11'1 pumbuutiLtmra1muo ti2umll t L. Llljwuw1jlu h1mu4w6J?fi 211w­
LlfWhLlfwunri hwll1Ljmra1muo hw11wpb11wljwu pwfl~fl t llumll: <t>w1mwgm­

llo riwur}Wrtmll t: 
.(bmllwhm Lfiw1mwgmllpg hbmn uljuLtmll t llujl hwumuwgllwu qn11-

oouiawgo: UJU LlfWJLlWUWLlnf1LlWO t WljLnnlltiunqp llwuuwljp ritiungmllnLl 
ll'1Ctiu wljmpu L. lljlnqjlu, jlulj hplluwljwumll' wljmnllpnqjlup 4r6wLnllwu 
Llf16wljpg ranqwgwo wugmllnLl: UrriJmUJ?nLLl pWf1~!1WUmll t llljwuwjpU 
hJnLULlWOJ?P 211WL4LLihL4wunri hwuiljmia1muo: UwljLLIJU 211w1.4wh1.4wun11 
hwLn4mra1wu pwf1~11wgmllo 4wmw11Ltmll t LlfiulL. n11n2w4fi uwhllwu, n-
11119 hbuin WJU llpzm llumll t wLtbtti Lfinefl, J:?WU llljLUUWjjlU hjntULlLUOJ:?nLLl 
Lljlulu 1.4w11bgmllo: ullwu b11L.m1raubf1D mb11jl bu mubumll Clwu fdl'Jlujl 
llumll: 

2. 1.2. (/)m/m/unt(JjnLUUbf11J i/WtanLIJ 
\.iW[dnLLl, Ubf1WljLUf1WQnLLl, hwLllJP/dUbflnLLl L. ljburiwuwljWU OWqLlWU 

WJl uuuriwll[dbflJ?UbflnLLl l(lnl(lntunt[djnLUUbflO Lnbrtjl bu mubumll Q[ltJLU­
Ltnf1WLlfbU llwurtwljbuuwpwuwljwu LlfLUU16wl'Jubf1nLt: <wuljwuw1ti t. n11 
u11wug llb2 lP LjwlilwrLlmll umiu LjbuuwJ?filljlwljwu qn11oourawgub110 . 
pul nf1 [dW!'lll llumll: UwljWJU llwu11twljbuuwpwuwljwu qn11oourawgub110 
umiu1.4bu 4w11nri bu qqw1tin11bu wnw2 wugubt llrabflJ?Ubflp L4W'lbgllwu 
w11wqmia1mujlg' Wl'JW2 pbflbtnt.J. UflWUg L/liWgmllo: .(bLnL.WpWfl LUJU 
Lliatreubro um1uLlfbu L4whwu2nul bu w11wq 1.4w11bgmll: 

unf1 lj[dLUO ljLLI[dO n11nz dwllwuwlj mup llwu11twu1.4w(J hLULilljnt[d­
JnLUUb!I: Uwu11twu1.4wu u1mrab110 4wiauwqbrt~ bu hwuumll Ljburiwum 
w111mujlg: 'lrwug zw11etiu bu LlfWLnljwumll pllmunq1npm[jluub110. tb14n­
gpmubro. ttiqngtillo, 1w4Lnbujluub110. tw4Lnn:f:ib11'1uo L. wJlu: Uwu11twu­
LlfLLiu l(lnqjl mL.nrimraJmuo LjwltJLtwo t Ljburiwum .1>'1qtintnqpwljwu Llti-
6wljpg, [Wljl.I1W9t°1LUJP 2112wupg, llwu11tub11m.J. lU'llJlnLJlLlLUOnLJOJWU wu­
l.I1p6wujlg L. QL!uWLln11w1.4bu Ljwiati LlfLLihL4wullwu 2b11llwumj16wupg (w11-

Jmuw4 1): 

13 



U11Jnwwl; 1 
4wpfl liwuritwuuiwu lflmtfl mla.nrim,aJmucf 4wfu4. wo 1..4whuiwuliwu 

2briuwumMwuf'lg 

"lwh1..4wuuwu 2b11-
37 30 25 15 10 5 2 ... 0 

UWUUlplSWU[!, De 

Llwuritwu1..4wu lflmLfl 2 3 6 9 24 36 48 
uit..nri mraJm LI[!, ct 

"lwribgliwu ctwuwuw4 lflmpnjl.J4_nul bu 4wpfl lifl zwri.Q pwriw11ri'1i­
ub11'1 4.Mw4o. WJU hwui4w1..4bu 4.b11wpb114.mli t hti11rin'.t>np 4w1..4b11n4. 
uJmrabriflu: "lwribguwu hbuiuwu_gn4_ pw11~11wumu t 4wrafl uwomgfl4mra­
Jmuo t.. jl.Juimraimuo: 

Ull.jf1Lnw4mgubri: 9.bpuwulilfllSwufl ti2bguwu ctwuwuw4 u1..4fllilw-
4mgub11'1 h'111~n'.t>np 4w1..4b11'1 wurimpJmuo lfln.Qpwumu t : LJflgbtwJflCJ 
4wqbflufl lifl liWU[! WU9UnLU t [nL04_WO 4_fl6w4fl, np[] hfluuw4wCJmu 1..4WJ­
UWUW4_npl.J.WO t 13-4wqbfluti ub6 pwuw4mra1wup, hfl1111n'.f>np jl.Jlipbpfl 
L4Wl1muw4mra1wup: UJll Ltim.tinlumraJmuubrio wq11mu bu 4wiafl iaia4.bg­
uwu ctwuwuw4 4wqbpufl upgb1ubpp 4.fl6w4fl 4.riw: UJuuibu, np1..4buqfl 
1 .. . 2 De-mu w12w2wgubu 4wqbpufl liw4w1111muo. 4wrao wuhpwctbzui t 
rara4.bgub1 ufluil.t pH=4,3, flu4 30 De-mu· pH=4,6: rara4.wiflu uw4w1111munLJ. 
1 ... 2 De-mu u 30 De-mu uuiwg4_w6 4wqbflufl hwui4mpJmuub110 uiwri­
pl:ifl bu: LJw4w1111t1flmia1wu fl2bgmuo gwori 2b11uwuuifl1Swumu 4wrafl 
ll.lWhll.jwuuwu ctwuwuw4 lilbrtfl t mubumu uwu 21111wuw'.t>b11ubulilp wq-
11tgmraJwu hbuit..wu_gn4.: raramubrifl 4wu 2ri11wuw'.f>b11ubuuifl wq11bgmra-
1wu hbUluWU.Qn4. 1...2 De-mu 4wqbfluti uw4w1111uwu hWLn4nLfaJWU 4n­
flnLULn[! oquiwqnp64_mu t 4wiauwzn12fl u 1..4wufl11ub11fl w11uiw1111mra1wu 
hnu_gw1tiu qnrioourawgubrifl uzw4liwu ctwuwuw4: <mu uiwribg4_w6 4w­
ra'1 bp4wpwlill.t 1..4wh1..4wuuwu ctwliwuw4 uirinuibfluwqubrifl wq11bgmra-
1wu hblill.twu_gm~ Ulbrtti t mubumu 4wrafl u1..4fluiw4mgub11fl uwuuw4fl 
ll.lflnlilbn1flqo: 

3mri: 4wrafl ll.lwribgmuo qmqw4g4mu t 1mriwqu11fl4ubpmu Jmrtfl 
ll.lu11bguwup, nrifl hblill.twu_gn4_ Jmriwqu11fl4ub11fl iawriwurao 11w12umu t 
qqWJnLU libjl.Jwuf14w4wu wq11bgmra1muubpfl CJ4wuiuwup: luwnuuw(J lip-
2ngn4_ 4wrafl 1..4u11bgmuo qpbrab liflzLn 4w1..44_w6 t ubjl.Jwufl4w4wu wq11b-

14 

gmiaJmCJflg: 
4.f'lmwllf'luubp: <nul 4wiaf'l uiwribgmli[! la. 1..4whuiwunulo 8 De-mu 

uflCJil.t 3 ori nrmzw4tinribu wq11nul t 4.flmwlif'luubrif'l Lt uirm4.flmwlifluul:irifl 
1..4w11muw4miaJwu 4.riw: 4wrinmf'lufl 1..4w11muw4mia1muo qn11ouw4wumli 
4WJnLU t: Ub4 0114.w [!Cl(dWg.Qmli A 4.f'llilWlifluf'l 1..4w11muw4mjdJnLU[! UnLJU­
uibu i u lflnjl.J4_mu, flu4 3 ori uiwhb1mg hl:imn uiw4wunul t 12 %-n4.: 
l.>nLJU nbctfllimu 4.f'llilWlif'lu E-fl .QWJQWJnLU[! w4.bLf'l qqWJnLU t ' lifluiu 28 
%, tiu4 raflwlif'luflu[!' 15 ... 24 %: (WUUlWLn4.W6 t ' nri 12 De-nul e 4.f'llilW­
liflufl 4nrimulI1[! 4wqurnu t ufluil.t 70 %, f'lu4 4 De-mu· 18 ... 33 %: 

.'.btrilltClmubp: "lwribg4_w6 4wiafl uiwhuiwuuwu ctwliwuw4 ~b11-

ubuuiub11fl w4lilfl4.mraimuo lflnlflnlu4.mli t: UJu uibrif'l t mubumu puw-
4wu '.f>bpubuUlubrifl 4.riw uiwritguwu 12bctf'lliub11ti wq11bgmra1wu Lt uwurit­
ubriti 4buuwqnp6mubmjdJWU hbuiuwu.Qn4_: 

2.2. lfJW1Jbgtlwli qnf1d'f!lipwgf1 pbf1tlWJ/11i hw;l/W/11/l! 

9.t11uw1flu hwz4.wri4'1 jl.Ju1111'1 ub2 uuiumu t uuu11wural:i11_gul:irifl 1..4w­
ritguwu uiunrimia1wu u 1..4writgliwu hwuwri griuimra1wu _gwuw4fl nrinzm­
ll[!: 

"lWf\bgllwCI UlunflnLPJnLU[!: UJu gmgwuflzD hflli.Q t OWrJWJnlll uiabri.Q­
(Jbpfl uwnuwriwuwJflu uzw4uwu uwri.Qw4.nrimuubriti u wuhpwctbzlil 
uiwrinrimraJwU fugbpp hwz4.wri4'1 hwliwp: Uiabp.QUbpfl 1..4wribgliwu uib-
4.nrimra1muo hbzuimraiwup 4wribLfl t qmCJbt, oquiwqnriob1n4. umlnqriw­
uwubriD (hw4.b14.w6 3), nrinu.Q wriuiwhwJLnmu bu wCJiwlflu 2triuwuuifl-
1Swufl 0 qpw'.t>fl4w4wu 4wlu4.w6miaimuo l:>mpJbfl la. PflnJfl iWlflwuflzub­
riflg: 

UCJiwlflu 2briuwuuip1Swu[! nrinzmu bu hbuiuJWl pwuw~1.tn4· 

8 = 1-1~ 

ti/ -til 

nriuibrt t- uiabripfl 4.b112uw4wu 2b11uwump1Swuu t, De 
tu - urabp_gfl u4qpuw4wu 2b11uwumfl6wuu t , De 
til- 1..4wribg4_nrt lifl2w4.WJl1P 2t11uwuuip1Swuu t, 0

e 

(1) 

11lwri bgunri ufl2w4. w111n4. uiab11.Qfl uw4t;pbufl 2b11uwlflnfuwCJw4mia­
JWU w11111muw4_blilmia1muo pumiawqrinri PflnJfl iWlflwCJtizD hwz4.wri4mu 
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bu hbUll.tJWl pwuw6l.tmf 

B
. 0 
z =a-

A. 
(2) 

npUlb'l. a - lirabflEP W[1UlWEf1U uw4b(1l.tnLJfaPQ l)bl.Llll UjW'l.bgun11. up2w-
4WJ[l 2briuwU1L.[mra1wu qn116wljpgC:. t. 4Ul/u2 K 

& - lirabflE'1 hWUUlnL[dJWU Ljbu(J t. li 
A. - liJabf1E'12b(1uw4intuwuwljmraJwu qn116wljpgu t, 4U1/u2 K 

UrabPEf1 2bpuw4intuwuw4mraiwu qnri6w4tigo q1.11umu buE 
Ulb'l.bljw1.11L.[wljwu 1.114.Jwtubpnl.[, pulj 2bflUWUll.[nLJaJWU qnp6wljpgo un­
UlwL.[npwll{bU Ljwpbtll t npn2bt 3m[lqbuuti 4wtu4w6mra1mupg· 

a = 1,16(5,3 + 3,6W) (3) 

n[lUlb'l. W - lifC!bflEP uw4b11l.tm1raf1 un1.11 011f1 2wpctuwu wpwqmra1muu t. 
u/4. 

Unl.llwl.[np hw24.wri4ubri'111bLL1Emli puw4wu 2briliw4intuwuwljuwu 
ctwuwuw4 li[Clbf1E'19 lfbl.Ll'1 hb11.m4 up2w4WJ(1 2b(1UWU14nLJaJWU qn[lOW-
4'190 ljwf1bl'1 t ou11mC:.bt 200 ... 230 4Ul/li2 K, pulj 0,5 li/4 hb11.mljp 2wrict­
_liwC:. wriwqmra1wc:. 11burnmu' 1 ooo 4U1/u2 K: 

ULiiw4iu 2briuwu1.11p.6wuti L Bi gmgwC:.f12'1 q1.11w6 wpctbEub11'1 oq­
~mraJwlip fC!pfC!b'l.p, q1wup Ljwu qul)p hWliWfl ununq(1WliWJPQ (hw4bl4W6 
3) npnzmu bu hwllwl.LIWU1wutuwu m11.11.whw1wgubp'1 hwU1liwu LjbU1o: 
Ul.llwgl.[w6 LjbUlpg '12bgumli bu m11.11.whw1wg wpgpuubriti w12wugE'1 
4.riw Lt ql1lumli ~mrnbf1 iw4iwuf12'1 wrictbEo: 

~ntflJbti ~wlflwuti20 Ljwu wuiwlflu ctwliwuwljo n11n2mu bC:. hb1.11LJWL 
pwuw6l.tnl.[' 

r 
F, =a- (4) 

0 52 

nril.llb'l. a - 2briliwuU1p.6wuwhw11.n1111wljwumra1wu qnriowljpgu t. u2/4 
-c - lL1w11.bguwc:. Ull.tn11mra1muu t. Lt 
& - uiabfl~'1 hwul.llmraiwu 4buu t, u 

npl.llb11tig' 
52 

r = F0 - (5) 
a 

16 

UJULlltium.[, hwz4wri4nul bCI ilrabl1EP lLIW'l.bQilwCI wuh11wctb2Ul U1Ln­
llnLfaJnLU0 uljqpClwljwu 2b11uwuUlp.6wClpg tu illlCliL l.[b112uw4wC10 t ilfdb(1-

E'1 w12wLiQEWJtiu q6ti 4riw: 
9.bpuwuUlp6wuwhw11.n1111wljwumra1wC1 qn116w4tigo n11n2mu bu 

uiabriEC1b11'1 2b11uw:t>tiqpljwljwu punqawqp11Ctb11'1 W'l.JmuwljCttritig: Un­
Ulw4nr hwz4W(1LjUb(1n4 ljW(1bl'1 t QClllntUbt a==1,25X10"

7 
li/4: 

OritiCtwlj: UC1h11wctb21.11 t npn2bl 4tiuwilub11.'1Ef1 LL1Wllbgu wu 1.11Ln-
11.nqa1mC10, brab uriw uljqpuwt.iwCt L 4l::i112uwt.iwC1 2b11ilwu1.11p6wuul::i110 hw­
liwLL1w1.11wutuwC:.wpwp hw4wuw11 bCI 37 De L 2 De, wq11pw1tiu liwut'I 
hwul.llmraJmuo 4wqumli t 0,2 li: 011'1 2b11ilwu1.11p.6wC10 Lt 2w11ctliwCI w11w­
qmra1mC10 oC:.11mClbl hw4WUW(1 hwilWLL1WU1WU!UwClwpWfl 0 De L 3 li/4: 

Lm6mil: Q.UlClmli buE wuiw4iu 2l::i11liwu1.11p.6wuo' 

e = t - tu = 2 - 0 = 2. = 0,054 
tu-tu 37-0 37 

Onti 2w11ctuwCI hwCl6Ctw11w114w6 W(1WqnLJaJWCI llbl.LIEnLU uuti W(1-
U1WE'1CI liw4b(1LnLJfaP9 llbl.Llll l.LIW'l.bgCln11. lip2w4WJ(1 2b(1uWU14nLfdJWU 

qnriow4tigo' 
a "' 1, 16 (5,3 + 3,6 W) = 1, 16 (5,3 + 3,6 x 3) = 18.7 4m/il

2 
K 

<w24w114mli bCIE PtinJti iw4iwC1'120· 

Bi= a 5 =18,7~ = 3,82 
A. 0,49 

~wClp nri 4puwuut11.'1Ef1 wqri11w1tiu ilwuo ouUl 4iniu11wuw4n11nqa-
1wu unl.11'14 t qClllPU, Wl.LIW ~nL(1jbp iW4iWUP20 n(1nzmu bCIE qurif1 LjbUU1-
(1numli 2b11uwu1.11p.6wC1ti 4in4in1Umra1wu Clnunq11wuw1tig (FD=0,3): 

UJ1l llbu.rnnul LL1w11.l:igliwC:. U1l.tn11.nqaJmC10 Ljwqumu t' 
5 2 0,1 2 

4 
r=F. -=03 =2,4xl0 4.fl4=6,7d 

D a ' l,25xl0-7 

rt 

2.3. ITJl.l.i[/;gtlw/J hLUUl.Uf1 g{11.11ntpjLUIJ /}UJIJLUl//1 hw2l/LU{11/[] 

"1w11.bguwu hwuwri Q(1UlnLJaJWU EWLiw4o nrinzmu bu hbmLJWl 

pwuw6l.tb11mf 
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Q= mc(tu -t) (6) 

Q = m(iu -i) (7) 

n11mb11 m - lliab11p'1 4ztiuCJ t, 4q 
c - tliab11p'1 mbuw4w11w11 2b11umCJw4miaJmCICJ t, 4Q/4qK 
tu- tliab11I?'1 u4qpCJw4wCJ 2b11uwullljl.6wCJCJ t , 0c 
t - tlial::i11I?fl l{b112Ciw4wCJ 2bf1uwumjl.6wCJCJ t , 0c 
(iu-i) - u4qpCJw4wCJ Li l{b112uw4wCJ 2b11tlwumjll'iwCJCJb11mu lliab11-

1?'1 mbuw4Wl1Wfl t Ciiaw1 UlflW CJbflfl lJlWflpb(lnL[djntCICJ t' 49J4q 
((wl{b[l{WO 2) 

011tiuw4: Uuh11wdbzm t nf1nzbL 2b11tlmiaJwCI ewCJw4o. n110 500 4q -
U1WCJ11flg hl::iuwgl{mll t 11buifl jugjl orio: "lwCJf1'1 u4qpCJw4wCJ Li l{bfl2Ciw-
4wCJ 21::i(lUWUlJljl.6w(JCJbfl[! [!CJ'lntCJbL hWL{WUWfl hWllWUlWUlWUjuWCJW­
pw1125 u 10 °c: 

Lmomu: Q.lJlumll bue lJlbuw4w11wf1 turawLuitiwCJb11fl wflctbpCJbfl[! u 
lllbrtw1111mtl (7) pwCJwOufl ub2· 

Q = m(iu -i) = 500(89,6 - 47,7) = 20950 4s. 

2.4. 4wp/1 L {/wpfJwtfpb11.efi/J11f1 UftJ.H}/JgmtftJ 

lm(l 4fdW6 4Wfd(! mCJjl OUjlJljll.'iW[ 2b!lllWUUljl.6W(J l.'iWUfltCJbfljl tlbOW­
llWUUnL!13JWCJ qw11qwguwu hwtlw11: UJ'l uiwllll'iwunl{ , biab WJCJ dwuwCJw-
4flCJ !UlWflbgl{jl, U(lWCJp WflWQ qw11qw(Jmu bCJ , flCJrn wuri11w11wuCJmll t 
llrab11efl nf1w4fl l{11w: 

Sullll::iuwll.lbu 4w11unf1 t. iab ll'1CJ!li n11 2bfluwumfll'iwCJo uibmp t 1Jb11-
llwCJl::i11mtl Ll.lWflbgl{jl 4wiao wuwug CJ11w n11w4fl '12bgtlwCJo: 011jluw4, 
CIU1wmw4whw11llwf1 !t 4wiao Ll.lwri.bgCJbt tlflCJ111.t 3 ... 5 °c, brab w1CJ w1CJm­
hblJll..i l{bflwtlzw4tlwCJ Clll.lwmw4nl{ mri.w114l{mtl t qn11ow11wCJ : Uun112w­
U1Whmra1wCJ <wllw2tuw11hw1flCJ 4wqtlw4b11U1mra1muo t11w2tuwl{nf1mll t 
4wrao .1>!::i11uwCJbflmtl uiwri_bgubt ujlCl1_li 4 °c. ouri n11mtl 4iaflg hbllln ub4 
dwlll{w ouiawgemll: Uflumbu ou11mCJL{w6 tflCJ 4Wfd'1 UlWrtbguw(J 
hl::illlliJwl 2b11uwumjl.6wuw1flCJ ubctfluCJbflo: biab 4wiafl uiwri_bgtlwu Li qnf1-
ow11wu hwuul::i1m llfl2u dwtlwCJw4ti 4m11l{woeo 6 ctwujlg !fl qb11wqwCJ-
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gnu.'i , wuiw 4wrao uiwribgCmu.'i bCJ utiCi!u 1 o 0c : UJu ubdjluo b11wztuwl{n11-
l{mu t wJCi 1Jb11uwCJbfl'1 hwuw11. n11nCJ12 4wrao 1m11w12wCil!m11 4ra'19 hbuin 
mrtw114mu b(J qn116w11wCJ: b[db 1Jb(lUWJnLU 4Wfd(! UjWhUjWClmu b(J ujlCl1_u 
12 ctwll, wuiw WJCI wCih11wdbzm t uiwribgClbL utiCJ1u 8 °c: UJu ubdflllo b-
11wztuwl{n11l{mu t WJCI 1Jb11uwCJb11fl hwllwfl, n11nCJg b11b4nJwCJ 4wrao qn11-
ow11wCJ t m11w114l{mu hw2n1111 Ofll{W wuwl{nlllJWCI: brab 4wiao tlCinu.'i t 
1Jb(lllWjnLll 24 dwul{w [!Cl[dWQpmu, WJCI UjWrtbgCJmu b(J ujlCl1_u 5 °C: 4W­
ra'1 uiwri_bgllw(J 2b11uwumjl.6w(Jjl n11n2uw(J dwuwCiw4 wCJh11wdbzU1 t 
hw2l{'1 wuClbL 1 ... 2 °C-jl uwhllwCJCJb11mu CJ11w mw12wgllwCJ hCJw11wl{n-
11mraJmCI[! UjWhlJ.1WClllw(J u Lflnjuwri_11tlw(J [!Cl113wgpmll: 

l>b11uwCJb11mll 4wrao uiwri_bgCJmu bCJ -1>uwqwCib11mu, l{wuuwub11mu 
4wll ubqb11l{mw11CJb11mll. lllWllPbfl Oujl uiwri_bgmgjl1_Cib11mu: Q.nf16w11wCJ­
CJb11mll [!CJ'lnLCJL{WO 4Wfd[l UjWhUjWCJuw(J CJUjWUlW4nl{ UjWrtbQCJmu b(J [dj'l-
113bri_wl{n11 uiwri_bgmgjl1_Cib11mu llflCJ1u 4 ... 5 °c u uiwhU1wCJmu mririwhw­
JWQ 4wll hnf1jlqnCJw4wCJ lllwCJ4wCJbflmll: ~w11qwgwo b11411Cib11'11Jbf1uw­
ub11mll LWJCI 4ti11wumu b(J Qlllb[ 4Wfd'1 UjWhll.lwCillw(J uibriw4WJWClpClbfl[!, 
n11nCJg llb2 UlJlCJmll t b114ZWLl.l'14wCJjl uiwhuiwCJuw(J lJlWCJ4w. ra'1iabri_wl{nri 
lJ.1Wrtbgmgjl1_ u uwuCJw11wCJwjjlCJ wqflbqwlll: 

4wraCJwuiabN~Cib110' uiuCJjlfl[! , 4w11wqo. iaial{wub110. uwomCJo . 4wia­
Clwznuo Li WJlCI , uiwri_bgCJmll bCJ ClflwCJg w11mwri11mia1wu mwflpbfl Lflnqb-
11nu.'i u UlWlllflWumjl l{jll'iw4mu: "lwri_bguwCJ hwllw11 oqllll{mu bCJ 4wu 
um1CJ uiwribgmgti! hw11llw11wupCJb11'1g , n11nCJ12 oqmwqnriomll bu 4wrati 
lJ.1WrtbgllwCJ hwllw(l, 4wu tL uiw11bgmgjl1_ub11'19 u uwuCJw11wCJw1'1CJ tugb-
11'19: 

fa[dnL 4WfdCJWUfdb!lJ?Clbfljl W1llllW'l1lnL!13JnLCJmu QnL(lUl[! OQUlWQnfl­
Omtl bCJ uiab11pCJbfl'1 UlWrtbgllwCJ jugb11mll oriti wCJh11wdbzlll 2b11uwulll'1-
.6wCJti umbri_MwCJ hwtlw11 (rab11tlnumwuiwJjlCJ brtwCiw4nl{ WfllllW'lflmra­
JWCI 'lbUjpntll), 4wll tt U!13D1lJ?nl{ lJlWCl4wCib11jl UjWfl.bgtlw(J hWUWll (ub­
qb(ll{nLWflWjjlCJ brtwCJw4jl 'lblJ.1pmu): fa[dl{WUbfljl W(llllW'lllnlfdJWCJ dwllW­
uw4 QntlllllO q1tuwl{n11wuibu wCJh11wdbzui t ub11'1 uiwribguwu hwllwri: 
Uj(J uiwri_bg(Jmu b(J UjWUlJlb11flqwgmlljlg Li uw4w11rimuflg hbuin Li hwum­
uwguw(J dwtlwCJw4: "lwumb11tiqwgmllflg hblJln ub(l[! uiwribgCJmll b(J 
ll'1CJ!li 18 .. . 22 °c: Uw4w11ril{wo ubfl[! lllbri_wl{n11mll b(J uwuCJw11wCiwJ'1Ci 
tugb11 uiwri_bgtlwCJ u hwumCJwguwu CllJ.1Wlllw4nl{: UJulllbrt uiabflQO 
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llJWhllJwumu bu 1 .. . 2 or 5 ... 8 °c 2bruwuuitiLSwumu: <qnr Liwrati qnrow­
rwuubrmu ubrti uwljWJ11').nLU[!, UJ1W llJWrtbgmuo Lt rap~wubrti hwum­
uwgmuo wugljwgumu bu ubrti hwumuwguw(J l[wuuwubrmu: "lwui­
J1WULnj1 raral[wutro nu1wrLimu bu llJWhllJwuuwu tugbr: 

4wtul[wo tu9'1 hqnrmra1mutig, Liwrauw2nr2'1 WJ1UlWl').J1mra1wu ctwuw­
uwlj oquiwqnromu bu mwrpbfl Ljwnmgl{wopti hwuimlj llJWrtbgmg'1!­
ubr: 

4wrwqti wruiwri.rmra1wu dwuwuwlj gmrmo oquiwqnrol[mu t 
Ujwuuibrtiqwgmutig hbmn ubrti llJwrtbguwu u urw :Jitiqtiljwlfwu hwum­
uwguwu UUjWUlWLjnl[, Lfwrwqti hWflUWU ourawgpmu Lt wuuti2wUjbU 
urw wruiwri.rmra1mutig hbuin: 4wrLSwml.t llJWhllJwuuwu hwuwr 
(1 ,0 ... 1,5 wuj1u) ljW[lWQ[! llJWrtbgl[mu t uj1U!l.t -1 ... -2 °C, j1ulj bfllfW­
flWUlu llJWhllJwuuwu hwuwr· wl[btti gwor 2bruwuuitiLSwu: brab Lfwrw­
q[! WJ1l11Wl').J1l[b[ t Ub[1j1 t.flnfuwljbf1UjUWU brtwuwljnl{, WUjW Uj1U!U Ulb­
'1Wt.lnf1nLU[! uwnuwrwuw1tiu tumg 1mrtti 6'12ui p1mrb11wguwu UllJwmw­
Lint.l WJU wuhrwdbzm t UjWhbt 2 ... 3 dwu 14 ... 15 °C-mu, tiuLi hbuin 2 ... 3 
ctwu 5 .. . 10 °c-mu: 

<wtWO JnLrt'1 llJWrtbQnLUO WUhJ1Wdbzui t WUgljwgUb[ WJUUjbU, n[l­
Ujbuqj1 WllJWhnl[LJ.'1 hwmtilfw1tiu Ljwnmgl[wopti uuiwgmuo: 'lrwu hwu­
umu bu hw1wo Jmrtn4. pwuljwubro uib11wl{nrb1nl[ 20 ... 22 °c hnl[wguwu 
tu mg 14 ... 18 dwunl[, j1ulf hbmn 10 ... 12 °C UWr7UWJ1WUWJj1U tu mg· ublj o­
J1nt.l: 

"lWUJ1Wqn[lOnLfOJnLUO Qnlfllll[! OQUlWQn[lOnLU t UjWl11J1WUUlj1 UjdbJ1-
E'1 llJWrtbQUWU hwuwr, UjWUj1[1Ubf1'1 WrtWl'J.flUWU u hwumuwguwu tugb­
flnLU wuhriwctbzm 2briuwumj16wuti llJWhUjwCJuwCJ ULI.Jwuiwljnl[: 

<l>wrabrawl[nrimutig hbmn hw1wo llJWutiriubrio llJWrtbgumu bu brilfm 
Ltim1n4· uljqpntu 4 ... 6 dwu 18 ... 25 °c, tiuLi hbuin 1 o ctwu 8 ... 1 o 0c llJWJ­
uwuubrimu: <(W[WO UjWUj1J1UbJ1j1 WJ1Wq llJWrtbguw(J dwuwuwlj pWflO[lW­
umu t Uflw nriwLio u Liw1munqa1muo llJWhllJwuuwu dwuwuwlf: 'lwurtwrt 
llJWrtbguw(J l').bUj.QnLU ul[wqmu t hW[WO UjWUJ1'1 hwuti WJ1l11WhWJLilnLfO­
JnLUQ u llJUri.wumu t uriw Ljnuutiuuibugtiwu: "lwrtbguwu uil.tnrtnqa1muo 
Liwtul{wo t llJWrtbgun11 ori.ti 2triuwuuij16wutig u wriwqmra1mutig, hwiwo 
UjWUJ1'1 autig LL .gwztig: Uriwq t llJWrtbgl{mu WJU hW[WO UjWUj1J1[!, nro 
LnbrtWl').J1l[WO t UbUlWrtb ulfmuibrtUbJ1j1 l[J1W'. 
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Smrimo oquiwqnronul bu uwl.t LfwrauwzwJ:?wrti. tuuiwgrwo Liwrati 
LL WJl Liwrauwurabf1J:?Ubf1'1 wriuiw11rinqa1wu ctwuwuwlj: 

2.5. Uuf1 £1/WIJ.lignul!J 

Utiuo uiw11.bgumu bu Liwtul[wo 4'16wljmu Liwtunl[ti qobrnLJ. tugb­
rimu, nrinup Ljwhwl[npl{wo bu 011'1 l4Wrtbguwu uwriJ:?wl{nrimuubrinl[: 
Uuw1tiu Litiuwuubrt'1Eubro Liwtunl[ti qobpnl{ mb11wt.flntumu bu Ljwu Ljw­
tunLl.ti Linul{bJbrubriti uti2ngnl[, Ljwu abnJ,?nl[: 

Pwgti unl[nriwlfwu tugbritig, uuti uibrtwLtintuuwu hwuwr oquiwqnri­
omu b(J fOnLUb[Wjj1U Ulj1Ujj1 fugbJ1, npn(Jg [WJUnLfOJWUp uibrtW11.J1l{WO b(J 
3 .. .4 Ljwtunl{j1 qj16: 4bJ12'1U 11bUjJ,?nLU wl[ b[j1 hbzui t l.fwq uwljbJ1Ujb[ UjW­
rtbgUnrt lij12wl[WJJ1'1 hnup[! UlJ1l{WO WJ1WQnLfOJWUp fOntUb[j1 wupn112 OW­
l{w1nl[: 011.0 u.iw11.bgumu bu !nf1 Ljwu tunuwl[ OflWll.IWrtbgmgtiiubrinl[, n­
rinuJ,? mbriwLiw1l[wo bu tugbrimu Ljwu 11riwugj1g Tlmriu: 

Uuti u.iw11bguwu ctwuwuwlj oflti 2ri2wuwnmra1muo tugbrimu u.ibuip 
t 1tiuti hwl{WUWJ1W!WLP wupn11.2 OWl{W[nl[ LL wl[bL'1 tiuuibuutil[ ~tiuwu­
ubrt'1J:?'1 hWUUl uwuti UlbrtWljWJUWU qnuitimu: 01111 2J12WUWr1nLfOJnLUO 
Ljwmwril[mu t wrihbuuiwljwCJnribu' 011wLtintu'1!ubri'1 oqumra1wup: 

OflwLtintuwuwljuwu Lti!ntlinl{ ori.wu.iw11bgmgti!Obpmu oquiwqnr­
omu b(J lljW11.bQJ1WO 011'1 WUbUWU1WJ1pbJ1 Ulbrtwpwzfumuo OULn fdnLUb[j1 
6wl{w1ti u tugti. oritiuwlj, Ofl'1 Lti!liwu b11Liw1uwljj1 LL 1w1uwljj1 Ljui11l[w6-
pml., '1LI!Ujbu uwu Ol').j1 ntl').rtnqajmUO l[briLLtig UbJ1pu: 

Ori.ti mb11.wLtintuuw[J WJU pn1nr aLLbrio oquiwqnpomu b(J uuti UjW­
rtbguw(J lljf1Wljmj1l.fwJnLU LL wnwuaj1u 11.blljJ,?bJ1mli wub(J LibljQ Ljwrinrt t 
qb[lwqwugb[ UJntuubritiu: Oritiuwlj, u.iw11bguwu ramubt'1 n! ubo briljw­
flnLfOJWu ri.bu.ipmu Oflwt.flntuti!ubro uibflWflf1Llntli bu uriw ub2mb11.mu, w-
11wumw11'1 mwlf, nrinuJ:? w2tuwuimu bu hwljwnwlf m11.rtmra1muubrinl[ Lt 
lf1'1l[ briwzfuwl[n[lnLU bu 2WJ1dliw[J l11J1l{W6 WJ1WQnLfOJnLUO fOnLUb[j1 wz­
tuwuiw[Jpwjj1U 6wl[w1mu: 

nrin2 flbu.iebrimu l4Wl'l.bgun11. uwrimljngubrio abnumm t mb11.wri.rib1 
nrin2wlfti ri.tiriebrinl[, wuuti2wu.ibu tugti Ljwu ramub1'1 w2tuwuiwupw1tiu 
6wl{w1mu LL, l').J1WUgj1g Uflbtn4. 01').0 ubo WJ1WQnLfOJWUp, tiriwljwuwgub1 
2b11uwLtintuwuwljmuo: 

ll.Ju 11blljJ,?nLU UjWl'l.bQUWU WJ1WqwgntliO lljWrtbguw(J u UUj1 !nJ1WQ-
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UWU 4116WLnnLUQ 4PllW4wCJw(Jw(J lSWl2WQWJ(aWJpU 2bpuwlflntuwCJw4uw(J 
hw2t.tru, pwm w1u 11buu~mu L4wri.bgllwCJ tugb110 4trCJbCJ wLl.btr PPi oq­
Lnw4w11 L4W11.bgpw6 llup L4WhL4wCJllwCJ hwllwp: 

taw11u llpuo wCJou11hwll1 pb12CJmll bCJ L4W'l.bgllwu ~gbfl 4nCJL!.bJbpp 
oq(.mLraJwllp 4wu Ob12pn4 4wtunLl.r q6bpn4, QUll1 wCJwumCJCJbflp w12w2-
CJw1rCJ uzw4liw(J L. CJb11um6liw(J Wl1ll1Wlf(lWtlwu, tlpwctwuwCJW4 ll1bUW-
4w4npb[nt.[ WJCJ QUll1 s:iw2r L. pLnL1.w6mra1wCJ, hCliL4bu CJwL. ll1b11.wL1.n11b1nL1. 
WJCJ 4W~nLl.p qob11nt.l 30 ... 50 lltl Up2W4WJpnLI. UUb'l.pQCJbpp, 4puwtlub­
'l.Ps;!Ub(lp pw11n1111ub11p 4wu OWJflWUWubpp uub11.ppCJbflp WflWUQnLU 
2112wCJw4CJbf1p t.l11w: tun2n11. rCi! L4bu CJwL. Pll1t.lw6 4puwllubri_ppCJb110 L. 
uub11.pgCJbpQ L4bLnp t ll1b'l.Wlfflbt 0'1.P pCJU1bCJup4 zwrictllw(J tugbfl' L4W'l.b­
gmllCJ wpwqwgCJbtm CJL4wll1w4n4: 

tugbpp pbriuwraw4iuwu 4w11qo hwllwL4wmwutuwCJmll t pb11CJuwuo. 
wriw2ru hb11rarCJ pb12uwraw41mu b(J u4qpmu pbriCJL1.w6 llpuo: Liw~nLl.r 
q6bpp 1 pbriCJllwCJ llbLnl1P L1.11w Lnbri,wt.tn11mu b(J 2 .. . 3 ll1Wt.lWflP 4wll 
3 .. .4 ~nqp 4ruwuub11.pg: LiwtuLtw6 ri.11wCJg pwzpg, pb12Cit.lw6mra1muo 
4wqflmu t 200 ... 280 4q 1 pbriCJllwCJ Ubll111P t.lflW: 

Upuo. n110 umwgLl.bt t L4w11bgllwCJ 38 ... 30 °c 2bfltlWull1p6wCJn4, 
L4Wri_bgCJmll bCJ llpCJ!L. 4 °c wq1111r ~n11pmtl, nt wLl.bt pwCJ 1 Oflmtl: "lw-
11.bgmllo 4wmw11t.lmll t wuoCJ11hwm' hwzLl.r wriCJbtnt.l pb12(Jllw(J L. pb11Ciw­
rawlfluw (J ctw llw CJw4whwLnLI. woub 110: 

PbriCJtlwCJ u4qpmtl tugmu 2b11llwull1p6wuo tunflhnLfllf t ll111t.lmll w-
4.btr gw611 L4Whbt, gwu uup uwribguwu 2b11uwull1p6wCJCJ t, wJupCJpCJ 
4w~4wo uriw Lnbuw4pg -1 urCJiL. -4 °c. wLl.btr gw6fl ori.r 2b11uwuLnp-
6wuo QUlfnLCJmll b(J tunqp 4puwllubri_ppp hWUWfl -3 ... -4 °C, WL4W pb12-
CJmtlpg hbLnn L4WhL4wCJmll bCJ 2b11uwull1p6wCJo O 0c L. L4Wri_bgtlwCJ Ll.b11-
2mu 1 ... 2 °c gw611: Liwtut.lw6 L4W11.bguwu bri_wCJw4pg L. tlup ll1buw4pg, 
ribctptlo 4wrinri t lflnlflntuL1.b1: UJLIL4bu, tunqp 4puwtlub11.tlPP L4W'l.bgllwu 
OWUWUW4 fanLUb[Ub(lnLU u4qpCJw4wCJ 2112WCJmtl Olfp 2bfltlWUlllp6wCJQ 
4w11nri, t hwuCJbt -8 ... -9 °c: 

"lwri_bgllw(J pn1n11 bri_wCJw4CJb11p lfbL4QnLU L4bll1Q t hWLl.WUWl1WiWlfl 
pwz~bt 011r 2w11ctuwu w11wqnqa1mCJo tugb11mu: 

<w114wri.11w4wCJ 2112wCJwrimra1wCJ ctwllwCJw4 WJCJ L4bll1p t 4wqtlp ni 
L4W4wu 0,5 tl/4.114: Olfp hw11wpb11w4wCJ tunCJwt.tmra1mCJo hwmm4 iP 
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4wpqwt.ln11L1.nu:i L. hwull1wmlf.mu t 4wtulf.w6 L4WrtbgllwCJ nbctptlpg: "lw­
ribguwCJ u4qpmtl, pw110ri qn1n112wwpll1Wlf('lnLfaJWCJ hbuiL.wCJpm~. WJCJ 
unuir4 t tun11wgtlwCJ, WL4W L4WrtbguwCJ qn1160Cirawgmtl CJLf.wqmll t 
urCJiL. 90 ... 92 %: 

Uup L4W'l.bgnu.'ipg hbuin (tlpul_L. 4 °C) WJCJ 4212mtl bCJ L. uib11.wlfln­
tumtl L4WhL4wCJl.'iwCJ fumg, n11uibri 4wuiw11t.lmli t hwumCJwgmuo, WL4W 
w12wpmtl b(J WJL Wl1ll1Wl').11WUWUbfl t.lb11wu2w4tlw(J 4wu uw12CJw11wCJ uw-
12bguw(J CJL4wuiw4nlf.: 

"lwrtbgl.'iwCJ qnf16oCJrawgp w11wqwgl.'iwCJ L. pCJw4wCJ 4n11mulJ1CJb11p 
Cit.lwqbguwCJ CJL4Wll1W4nLI. qnJmraJmCJ mCJbCJ uw11pbf1 qbphwqbgw6 ori.mll 
UUp L4Wrtbgllw(J hwuw11: 

Ob11hwqbgw6 OrJ.IJ uuiwgt.lmli t uimppnqbCJbpwUlnflpg fumg ri.mpu 
qw1mg 1w1CJwguwCJ dwuwuw4, n11uibri_ wriw2wumll t u1111r4 L. WJUL4P­
unt.l 4Wll1Wl1t.lmll t 2bpuwlflnfuwuw4uwCJ 1wlf.wqnLJCJ L4WJl.'iwCJCJb11: 9.b11-
llwhwumuo pw11011wCJmll t r hw2rLI. 011r 2w11ctuwu qqw1r w11wqmra1mCJ­
ub11p. UlntppnqbCJb11wuinppg l').nLflU qw1m ctwl.'iwuw4: Ub6 pwCJw4mra­
JWUp w11hbumw4wu raw11.wCJraCJbflp w114w1mra1mCJo iamJl t uiwiru oqll1w­
qnf16bt L4W11.bgml.'i w12wCJg ori.r hbui 4nCJll1w4uiuwu. n11r hwuw11 t.lb112r­
Cipu 6w64mtl b(J fOW'l.WU/Ont.l L. L4WrtbgCJmu· Oqll1wqn116btm.J. U1Wl1Pb11 hb-

rtm4 ur2wt.lwJ11b11: 

2.6. UnpfiJU1t1 po1muf1 U/UJfJfignuJo 

npuwuup L. UlUWJpCJ fa12l_mCJp tlpuo wt.lbLP CJm11p t ll1Wt.lw11p llupg, 
ri.11w hwllw11 tt wCJh11wctb2ui t WJCJ ctwtlwCJw4pu L. w11wq L4WrtbgCJb1: 

Un11rarg L. uibtuCJn1nqpw4wCJ u2w4mlipg hbll1n ra12!muo burawri4t.lmll 
t L4WrtbguwCJ: 'lflwCJpg wriw2 WJCJ 6L.wt.lnpml.'i bCJ, lflwrabrawt.ln11mu raw­
ri,wurar llb2 L. uibrtwt.ln11mu w114rtb11r ub2: <t>wrabrawt.ln11L1.w6 lf.p6w4mu 
ra12imCJCJb11nt.l pb12CJ4w6 w114rtbfllJ uibriwt.tnpml.'i bu tugb11mu 2wtutlw­
uiw6L. 4w11qnlf. pCJ!L4bU bl14Wl1nLfaJWlip , WJUL4bU tl [WJUnLfajWl.'ip 4wll 
lflwJuib ri.w11w4CJbpml.'i 2 .. . 3 hw114nlf.: 1 ll2 6wCJ11wpb12CJt.twomra1mCJo 
4wqtlmtl t 150 ... 200 4q: 

"lw11.bgtlwCJ wpwqwgl.'iwCJ hwl.'iwp n11n2 w11uiwri.11wl.'iwub11mu oq­
mwqnp6mtl b(J WLJnLUpCJb Wl14rtb11mu L4Wrtbgmll1], n11nCJg hbll1WQWjnLU 
UlbrtWrJ.114.nLU b(J lflWjUlb Wf14rtb11P tlb2: 'lflW hWUWp UUbrtpQU011Q L4W-

23 



ri.l:igumll bu wullti2wU{l:iu w11w2uw1/1u llzw4mupg hl:illln 4nut.ll:iJbnti t.l11w 
~wri.bgCinri. ramClb[mu: 

~wu/1 np ~wri.l:igmuo 4wn6.wlilu qnnoourawg t, w1u 4wpnfl t 4w­
lilW(lt.ll:it 011mtl 4wu uwoo 211mu: UJu 11l:iU{_pmtl 2l:ipllmra1muo w4mtit.ln­
flbCi 41wu4mu t L. uubfl/1Pti 2bnllwulllp6.wuo llti _pwu/1 nnU{bmll hwuumu 
t 18 ... 20 °c: <l:imwqw1mll w1u <'luwt.lnnmu l:iu L. lflwral:irawt.tnrimu ul.1lwu-
11wplll w114ri.l:inti ul:i2: 

fa17~CJ/1 ~WrJ.bgliWU UlL.nrJ.nL[aJnLUQ UlWUlWU4nLll t 12 ... 36 dwll: 
ubfl.QL./1 uwhuwCio punnn2 t llwun hwt.lbflti hwtlwn. t.ll:inL.tiuo' fun2nn hw­
t.lbfl/1, pw11t11/1. uwqbpti hwuwn: "lwri.l:iguwu munri.mra1muo 4wtut.lw6 t 
llul:iri.ti.P/1 pwzpg, pm4womra1mupg, U{wri.l:iguwu 11l:id/11lul:iri/1g Li b11wuw4-
ul:iri/1g: Lf/12wt.twmti ~Wflbgllwu 2b(lllWUU1p6.wuo ou11mumll bu 0 °C-tiu 
llnl.11: tiwnU{nl.11 rao~u/1 ~wri.l:iguwu hwtlwp, llwuw4wu11 wnw2/1u lflm-
1mll, ll/12wt.tw111ti 2l:ipllwulllp6.wuo 4wpb1ti t /12bgul:i1 lltiu~u -5 °C: 

2. 7. <wl/l;flpli/Jf1f1 U/IJJf/bgm d[J 

UwouwpwCmtu ~wh~wunul/1g hbllln hw44/1raubpo ~wri.l:igunLu bu 
u/1Ci~L. fugmu ~WhU{WUUWU Oflp 2b(luWUUl/16.WUQ (0 °C): 

Ulllwu11w11m wri4ri.l:ipmu 4wu lflwrab,aul:ipnul hw44tiraul:ipo lllb11w11-
pmu bu 2wfuuwmw<'IL.' ~w11l:iguwu wpwqwgllwu UU{Wmw4ml: tugmu 
wCihpwdl:izlil ol:idtiuo w11w2wunul t zunphti4 011w1/1u ~wflbgllwu hwllw-
4wpq/1: UJU flbU{pmu WU{WhmNmu t fug/1wllpnri.26w4wtn4 wt.lbtti hw­
t.twuwriw~wlfl 2l:iriuwum/16.wu L. wt.ll:itti hbzl.11 t 4wpqw4np4mll lll(lt.lW6 
hwriwpbpw4wu funuwt.tmraimuo: <wt.l4/1raul:iriti U{Wflbgllwu dwllwuw4 
011ti 2l:ipllwulllp6.wuo 4wpnfl t 1 ... 1,5 °C-nt.l gw6p ttJCil:it 4ritinu4nll.!ti4tig: 
<w11wpl:ipw4wu tunuwt.tmraimuo wiu 11b~_pmll mwlllwut.lmll t 75 ... 85 % 
uwhtlwuubpmu, 011ti zwpdllwu wpwqmra1wu 0,2 ... 0,5 ll/4114 11b~pmll: 

<wt.l4/1raubpti qwuq4wow1/1u uwfuw~wmpwumllwu dwllwuw4 
UU{WUlW4WhW(lUWf'l t oqlllwqnp6l:it UW17UW(lWUWJpU UW(l.Qb(l, npnu_p 
[anLJl l:;(J UlW[/1U ~WrJ.l:iQUWU QU[aWQQO pUUlbUU/1:fl/14WgUb[, OflpCJw4, [anL­
CJb[WJ/1Ci lllP~/1 ~wri.bgmgp~ubrio: Pt:mullwu w2fuwmwupul:ip/1 4n6.wl.11-
uwu CJ~wlllw4nt.l hwt.l4tiraul:ipp ~wri.l:igmllo 4wmwpmll bu wullti2w~l:iu 
U{WhU{WUUWU fugbpmu: 
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2.8. :Jl;wti U/Wllbgmd[J 

~m4o ~wri.l:igumll bu uwonljgnt.l. Wflti L. wuw1ti ~Wflbgt.lw6 6n-
4w2pnt.l, uwoo 011nt.l. 4ppnqbu hbri.m4ubpnt.l (hbri.m4 wqnm), 4nllpti­
CJwgt.lwb bflwuw4ubpn4 (uw11gw2m11 L. uw11m19, uw11m19 L. hbflm4 w­

qnm L. wnu): 
"lwflbgmllo L. uwol:igmllo l14uw11111muwpbnmra1mumll 11wu4mll bu 

4wpL.npwqm1u UlbfuCJntnqpw4wCi qnpooCirawgubp/1 2wrp/1CJ: Uwribgt.two 
<'lm4o L. ont.twll,al:ippul:ipo 1w1unpl:iu oqlilwqnp6t.lmll bu mwppl:i~ uibuw-
4ti <'14uwurabnpubnti wnmw11nmra1wu qnpoourawgmll np~l:iu 4~uw:pwp­
pti4wlll, tiCJi~bu uwL. U{Wflbgt.lwo L. uwribgt.lw6 t.lti6.w4mll t.lw6.w11mll bu 
woL.lll(lWJpU gwugmll : (wllw<'lwju FA0-/1 lillt}W[CJl:inti. ~wri.l:igt.lw6 L. uw-
17t;g4wo ll4uwhmu_po 4wqllmll t wllpn112 <'l4uwnlllw1111wu_pti 80 %-o: 

~m4o uwrim19nt.l U{Wflbguwu dwllwuw4 oqUlwqnnomll bu 1111w 
UlWflpbfl Ulbuw4ul:i110· rablflm4wt.lnn. funfln4w4wt.lnp, uw1ti4wt.ln11 L. 
wnu: UtlbUWUlW(lWOLlWO bflWUW4Ci t U{WrJ.bgmllo qmj.QWJPU UlW(lWUb­
(lnLU (wp411t; 11 , 4nulfll:iJCJl:inul:ip , ~wn4bn Li wnu): npw hwtlwn oum ~wlfl­
ul:inti npw4w4npt.lw6 <'lm4o 1wll 1t.lwumtl bu llwpmp 2nnt.l . ranri.umll bu 
wpmwhnutlwu , nntig hbl.Tln <'lm4o Ulbflwt.lnrnu.'i bu uw11m19nt.l l.TlWflWJP 
ub2 tlwuuwlllt.lw6 4wtl n~ tlwuuwlllt.lW6 Llti6.w4nu.'i: Uju 11l:i~_pmtl mw­
riwJti hwmw4tiu UlbrJ.Wl'l(lnLll bu llwup 4i211Ltw6 uwrinLJg 2 ... 3 ull hwu­
mmraJwllp, 11nw t.t11w mbri.w1111mtl bu <'lm4o. WU{W unppg uwrim19: tun-
2n11 <'14ubno Ull:iflwt.lnnnu.'i bu hwt.twuwn 2wri.Pbnnt.l q1mfuul:innt.l 11l:i~ti 
hw4w17w4 m11ri.mra1wllp, tiu4 tlwunl:i110· 10 utl hwummra1wup hwt.twuw­
riw~wlfl 2bnmmt: <uwnwt.ln(l t ClwL. <'l4wu u uwrintjgp CJwfuCJw4wu fuwo­
umllo mwnw1ti tlb2 hblllWQWJntll mbri.wlflnfutlwu u~wmw4n4 , t.lbpL.pg 
wt.tb1wgunu.'i bu 111wgmgtii uwonljgp zbpl.Tl: 

uwLtl:inmtl ~wh~wutlwu L. Ulbri.wlflnfullwu dwtlwuw4, npmb11 4wu 
U{wri.l:igunfl fugbn, uwrimmti 6wfuuo w11411bnmtl 4wqllnu.'i t ll4wCJ qwuq­
t.twoti 30 ... 40 %-Q: Sw4wriubpmll ll4WU U{WrJ.bgtlw(J d'wllwuw4 hWUlW-
4pU gwumtl bu uw11m19 ni U{W4wu 20 %, tiu4 <'14wu t.lbppu zl:ipmpu - ni 
~w4wu 30 % uwrimm/1 wllpnri.2 _pwuw4rg: 

LlnulllbJCibflUbpp oql.Tlwqnp6mtlo mur nrm2w4/1 wriwt.lb1mra1mu: 
'l(lWU.Q hUWflWt.ln(lnL[ajnLU bu UlW[pU pWfl<'lf)WgUb[ <'l4wu npWl.jQ, WU{W­
hnt.lmll bu UW17nLJ9P fuUWjnLUQ, pwuti np 4numbjUbpmll UW17nLJ9D hW[-
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!nLU t 75 %-ml 11wu11wri_, gw(J w11411b11nul: 9.b11uwublfmuwg4wo Lfnu­
uib1ub11ub110 UW11nlJ9fl oqlilWQnflOUWU ctwuwuwlf 4PflW174nLU bu uflwJU 
uw110 4LflllwJn4 2112wuub11mu, 2b11uw~ntuwuw4uwu 11wu11w11mra1wu 
hbuiltwugn4: 

Swg 4Lflliw1w4wu 1.4w1uwuub11mu 2b11uwub4muwg4wo 4numbJ­
ub11ub110 !bu w1.4whn4mu <".l4wu 1.4wh1.4wumra1muo. gwufl nri 2b11uwu­
uijliSwufl 11wu11w11 f12bguwu 1.4wmiSw11n4 u4ul{mu t uwu11tub11fl pul1lbu­
uf14 wiSo: 

Uw11m1gn4 <".i4w(J 1.4w11bgmuo mufl ufl 2WflD rabflnLf3JnLUUbfl, EWUfl 
nri n! 11wgf1nuwt bu oquiwqn1164.mu Wfll11WllflW4wu uw4b11buub110. uw-
4l::iflfl Cl4mri_UbflO, UWl2UWflWUUbflfl llJgbflO, 11ct4WflWUnul t C'.l4wu hwzl{w­
l?nLU[l Lt nriw4wlfwu m gwuw4w4wu 4b11whu4muo, n11n2 11b1.4Eb11nul 
!bU w1.4whn44mu 2bflUWUl1lf16w(Jfl f12bguw(J WflWQnLf3JnLUO Lt WJ[U: 
~4wu 1.4wri_bgnulo 1.4w11bgl{wo 6n4W2flfl 4wu WUW[fl 2flfl lif12ngn4 mufl 
lill 2w11D w11wl{btmra1muubfl, n11nugf19 bu hfluuw4wunur <".llfwu liw11uufl 
2b11uwumfliSwufl wl{btfl w11wq f12bgmu, qnrioourawgfl tuuw1n11mra1muo 
1.4wri_bgliwu, l1lf1wuu1.4n11mw1flu qn11oouiawgub11fl Lt 4b112uw4wu 4buib­
rmul mb11wttintuuwu dwliwuw4: <fluuw4wu rab11mra1muub11u bu· C'.l4wu 
uw11bgmuo Lt uriw wri.w111141::ito 1.4w11bg4wo on4w211fl oqll1wqnriouwu 
ctwuwuw4: "lwri_bg4wo 2flfl pwgwuw4wu wq11bgmra1muo ul{wqmu t 
2bflUWUlJlfliSwufl f12bgliwlip , pw19 WJU 2WUl WflU1WhWJU1fl~ t ' UnLJUflu4 
lif1411nu4n1.4f14 2briuwul1lfliSwuutrimli: '111w hbllluwugml p11uwo <".llfwu 
ll!Whlllwumuo ll!W!1bg4w6 211mu uwhliwuwttiw44mu t ufl DWUfl 011n4, 
l::iflpl::iuu dwun4 Li 4wtu4w6 t <".l4ub11fl lI1btuunpflliflw4wu w11wu<".luwhwm-
4mra1muub11f1g llflWUg WfllllWgflu 6w64mJrafl rawttiwugb[flmraJmUflg, uufl 
4nuufluU1bUgflWJflg, !W41Ul::iflfl9 Lt Wj[U: 

U4bt'1 pwgwuw4wu wq11bgnLjdJnLU mufl ll!W'lbgl{wo 2nlfl0, bflp 
UflWumli ll!Whmu bu UWUfl <".i4Ubfl, llJl::igql::ilI1flUUbfl Li unumu4ub11: U4btfl 
11wgflnUW[ t lllW'lbQnLUQ 211n4 Li l4Whll!WUnLUQ UWl?nljgn4 Lfwu ~nfl UUJ­
l?[l UlWflWOgUbflmu: . 

<bri_m4 Ufl2W4WJflnLU ~4WU ll!W'lbgmuo flflWLfwuwg4mu t f3fl2btn4 
4wu llJnflWUnLQbtn4: l"ipflu ll1W!1bgun11 Uf12W4WJfl OQU1WQnflOnLu b(J W­
UW[fl 2nLfl, 6n4w2m11 4wli 2 % UWlilflflmufl Dtnflflllfl [ntOmJra WUWLfl 
2rimu, nrifl ouunmf14 iSuzmuo hwl{wuw11w~wtti t <".l4wu h1mu4woeub11fl 
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hJmrafl 6uzuwu hblll: . 
U1111JmUwqn11on11 uwl{b11fl l{11w ~ml.fa p11ubtmQ wuup2w1.4bu hbllln 

tun11wumqmu b(J hwlllmlf gwugb11n4. pwgb11ti ub2 1.4w11bgl{w6 uf12w­
l{WJl1fl 2fl2WUWl2nLf3JWUp: Lwl{ w11111mug t l11WLPU UW12nLJ9fl wl{b[Wgmuo 
uiwp 211tiu (<".l4wu, 211'1 Lt uw11m19p hw11wpb11mra1muub110 hwliwlllwlllwu­
iuwuwpwfl 2:1 :1 ): "lwri.bgmuo 4w11n11 t uib11ti mubCJWL uwu 4nul{bJbflnLU 
UWl70 Wl'\W211nl{ f3112b[nL hbUluWUgnl{, n11l1lbri_ ~nL40 jd(124nul t pngw­

umri_bpml 4WU WJL 4Wl?nLJQUb11ml: 
Pw4w4wuw~w4"1 wprumuwl{bui t uwu uw11gw211ti tuw11um1111ti 4"1n­

tuw11bu «uw11m19-zmqwJti» oql1lwqn11omuo (Lfwuw11wLiwu bri.wuwlf): 
u1u ulllwumu bu 211'1 Lfwu tm6mJrafl 2b11uwu1.I1piSwuti 11wu11w11 f12bguwup 
liflu~u uw11nLJ9f1 uwuri p1m11b11ub11fl (0,05 ... 0,07 uu) <".luwl{n11muo: Uuiwg-
4wo uw11gw1tiu zmqwu 4w11n11 t ~flLUlfll{bl !uw12bg4wo liwuflg !nfl uw-
11m19fl mbugnl{ 4wu 4.l::i112tiuflu hbl11 (liflu~u 30 %) 4wrnri. t lllnlilllml 
l94bL 4nuuib1ub11 4wu wn mwriw: U1u bri_wuwlfo lI1Wflpb114mli t pwp<".lfl 
tuuw1n11mra1wup Li urab11.E?fl npw4fl pw11<".l11 gmgwuflzubpn4: 

Uw110 2rimu lllw11l::iguwu mt..in11mra1muo Lfwtul{wo t a4wu !wttiul::i­
riflg, 21111 2b11liwul1lfl6wuflg, u11w 2112wuw11mra1wu wpwqmra1muflg, ll1W-
11bgmgfl!fl 4w12mg4woef19 u 4wqumu t up ewufl rnll!bflg liflU!u 3 dwu u 

W4bt : 
4.w4mmun4 c".llfwu lllW'lbgmliO hfluu4wo t 2flfl uwuuw4jl QnLnri-

zflwgliwlip c".llf wu uw4bpumJraf19 L. 6uzuwu f12bgliwup (n! lllwLiwu 400 
lflw), flurn uwuuw4n11w1.4bu 4p6wmmu t lllwri.bguwu l11L.n11mra1muo· 

ural::iriEll qwuq4wofl !U!flu 4n11mumub11'111bll!Emli: 
<b11m4 wqnuio oquiwqnriomli bu 6nLlw211fl ll1W!1bguwu hwuwp, 

'1Cl!ll!bu uwl.i w1u 4f111w11mu bu uw11m19fl hbm Li flupumrimiu ttiwrabraw-
4nri4w6 L. !4lwrabraw4nril{w6 <".l4CJbpfl lllW!'lbguwu Lt lllwh1.4wuuwu hw­

uwri: 
U11w2flu 11bll!emu hb11m4 wqnuio tQumli bu on4 w211fl ub2 uflu~L. 

o ... -2 °c upw ll!W'lbguwu hwuwri. w1umhbl11li umqmu bu <".lm4o: 9.11'1 
UlWEWgliwu wumf16wun4 hbri.m4 wqnmfl ubpwp4muo 4p4umli bu: Sb­
ri.wttintuuwu crwuwuw4 pb11uw11w11 tum.go Lfwrnri. t lllW'lbgl{bL hb11m4 
wqnmnl{ fl 2un11hf14 upw ll!W(1pbpwpwp ubpwp4uwu wl{1.I1n12b~pbdb-
11wmnpfl raw~pfl ub2: Ul{blfl Wlll)JnLUWl{bUl t hb11m4 wqnl11p oql11wqnp-
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dtimreJ1uLlum1.Jmd t.JLlmd iJh1u1.Jq4 1Jt.lrmaQm}1mur4 LjLlq1JaLlqeJ{lmu1J1Jn 

tllUelhUQlUl bh ~ lu{l '1 l)l)lU(eJ1ulJln1 Ljl.Jm -8 

(sa· ~=uti>i 
Llmtim4 4Llc3) ~ l)IJlUlilmlilnm4 h41nuhnu4LJh 4eJhuQ1ul -uti>i 

80 '1 l)l)m9Ljlllnmt1Llqc3 l)mti5qumn Ljs491ul Ll1uilmti -ol _1.JqlilLlu 
(g) 8 uti)l -ol = util 

.<t11uatnqu ·1JmfeJ1ufmhm6md 
1Jmp6unl.ju hi.llilLjluLIU1hql1) iJl)mfeJ1ut.nnj Ljl.Jm 11Jmhmlllmtiqt1m4 iJl)m9Ljui 
-nmpllqo hl.jtnuhnul.jllh LjLlql)eJf1u91ul llu6ql)1u 1J1ufeJ1ulilnj UQt.lmd su 

:iJl)m9LjUlnmt1Llqo t.lQm5ml)q{lm LjLlq1JeJfiu91ul 
l)l.jfmllo Ljl.Jm lmftit.n 1164ti LjLlql)l)m9Ljlilnmt1Llqo hi.ltnuhnul.jllh ml.JI) ~ {llUIJ 
-mnl.jlll)m4 iJ1Jm9Ljuinmt1Llqo 1Jmti6qamn LjeJhuQ1ul (t.nmL1u44u4Llh) IJmh 
-mhl.jt.nhqt.nf'l~ :f'lutibmh 1Jmhm1Jnjm1J .eJhu91ul 1 p1u}16mUln tiiuatnqt.J l)mp 
-6qlm4 t.lt.nmLllJLj4ul.jLlt") :1 1.JLl1ul)umnj 1Jmhmhl.j1JmnJqti LjLJql)llqLl1ufd l)hub 
-mLllJmp IJLjrmLlomum 11 IJLlfmLlo Qm}15mmn 6Ljt11u6qumn LjeJhuQ1ul IJmh 
-mhl.jmhqt.nN iJmmLlt.JLj4ul.jLlt") :6Ljt.nmLlul.j4ul.jLlh l~ d timnmti '6Lj6f1uumn 
L11uamti l)Ljfmllo dtimnmti 1 p1upbmh iJLlu 'Qm}1bl)mb aqnmtim41Jm 1 {llUIJ 
-ql)1u '1 UQm6 5Lj1Jmhmhl.jlilhqU1N IJIJ1UfeJ1uliln11Jmhm1Jdbhn Ljllu 'iJ6huu 
-mn Qm}16muin 6LjeJhu91ul 1Jl.jrmllc3m1.Jm 'Jiunl.jtnnrn :t11u1Jm9Ljmnmt1Llqo 
t.nmL1u44uLJLlh 1J1uuimUlnm4 'f'lut11u6momum LjuimLJul.j4ul.jLlh 1 ~iul)meJ 
-l)iJ l)Llu 'iJt11u6qamn LjeJhuQ1ul 1 tiiuJinhn UU1q4 61.jLJu '41Jmhmhl.jmhqU1M 
1 tilU1Jnm4 iJl)1ufeJ1umn1 Ljfmbmct; IJLlfmLlo Qm5m1Jti 11s1Ji.lti 1 ~1uf1hm1J1uLJ 
-m2 lla5meJl)iJ nfn :l)ml.j5mLlt.nl)q61)Uh Ljllm ~ !.'llUl)mLIQLlmd 6q{l LjeJflUQlUl 
Qm6m1Jp hn4 'iJLlq1JllqLl1ufdm6amn lq}1lllmo1Jm l)q tiiunhn 61.jl)mLllJ {llUa 
-tnqt.J 1Jmti6qamn mbmt.nq4 LjeJhuQlul tilUl)m9Ljt.nnmt1Llqo UQm6 6Lj1Jm9 

· -4t.nnmtillqo '141nuhnul.jLlt") :iJl)m9lJUlnmt1Llqo hi.llnuhnul.jLJh 11?1Jl.jp tiwhm9 
-LjJi bm¢ml.j1.11 !.11UIJti hm1Jm1.1mp 1Jm1.16qamn l)fm mtnm '5Lj1JmhmhLjU1hqm 
-N 1 LIQm5 ll1J1ufeJ1uhm1J1uL1mtn 1Jmhm1Jnjm1J Ljum tiiueJhuQwl qeJq 

:1 tilUl)mLIQLlmd U1Jm9Ljt.nnmt1Llqc3 hl.jlnuhnul.jllh tiiuatnqt.J 
l)mti5mLIQLlmd mbmt.nq4 hn4 ·~ {llUIJol.j 1)1Jm9Ljlllnmt1Llqo hi.ltnuhnul.jllh 



££ 

:ot..101ufel1uhl1lm4 iulql)mh14mh1 Ll1uo t..1Llq1J64od _nqhiml)QIJmam 'l 5LJh 
-m9Llti Ll1uom4u1Jil ml.II) ilt1iu6qamn 11s1J4!:1 '6LjaQmtiB1ullmh LjaQm]lmuf4 
uupoqamn 1 Qm]1nJmh l)fm puljlms Ljlmhc; :DLlq1J1Jmt1fmh1 omrioqamn 
ofmt..lri SU l)q ri1uubm ml.Ip lfLlbmel1Ul)d l)m(l6ml.JqL11ufd ri1uLlql)CfLlqeJn 

:hm1Jmrim.p IJmrioqbm]ll) 1Jmfel1ulllnm4 
LjLlql)CftJqeltimUl)l)n l)mti6qamn l)q tllUpLnm9Llh '5LjLlql)l)lUfellUQm )1Llm l l)l.jCI 
-Llql) l)q ri1u1Jmfub aoutJu 'ilLlq1JCfQm]1nm1Jti nfn :Llq1J1JlUfel1un.juljlm'lQ Z4LI 
-1u 'l Llql)aQmpLll1lh 1Jmhmll1LjlimLl1Jmri oq tllU1Jm6mllm tllUlllLlql IJLJCimm 
-Llm Ljaliqel(l njm51m4 hm1Jmrimp omrioqllmn bmLlm Llu 'lqll) 1 tium)> 

:01ufel1ul.jlqQLlmumtim4 
pl.jlil mfllm(lm4 Lj6mel l)OQUUb ~ (11Up6ml)mhmlll.j hml)m(lm.p l)m(l5qllmn 
-mmm mbmLnq4 i;i1uaQmpmuf4 l)Ljfm1Jmhri i;i1uamqll nfn :omfel1un.julfim'lQ 
ri1uf1hllmeloq ~ Sl.ja ilaQm]lmuf4 tit.l4LluoZ l)mi;i6m6mam LjLlq1JllqLl1ufdm5 
-amn uomri hml)m(lmp omrioqamn bmLlm LjLlql)aLlqeli;i '1 l)m(lnjlmdmllq)1 
l)mll)IJm Ljll5 :Do1ufel1uonmrimQq(l Ljll6 l.Ju]lhmo1uLlmh1 ri1uLlql)aLlqeli;i ~ 
!)lup6qamn t11uLlq1Jl)m(l4mn LjLlu 'l)Ljmub 1JLlfml)m9Ljlllnmt1Llq6 80 v-ris1J4!:1 
6Lj1Jmhm~LjmutinuLjLlh lql)51Jm bmLlm ~ LiuT)Llmh nqhiml)QIJmlln 

:(11uliqlllmti 1Jm[ellUQmLlmLn 

1Jmtim1Jd muo 1 ri1uomuqLl1ufd OLl1u6 ri1uamqu nrn :6qi;i Bomll 1J 1~ nqm 
-orm 't11unLlu LjLlq1J'14lqeJ 'l Ljllq1J64od nqmso4 l)q ri1u1Jmfub hmlJmi;impmLJri 
DLlql)IJUUllllJqh omt1Bml.JqLl1ufc1 :Llql)l.JqLl1ufd Lll)m!) pl.jelmi;ibmd IJ!:l (llUIJ 
-m6mam ri1uallqeli;i mmm 'bmllm 1 ri1up6mh6om ili;i1u6qamn qelq 

:ri1uefh1qu Ljllql)1Jm9Ljl1lnmt1Llq6 LIQm6 o4omhmtimd l)fm4ri lqpnhn 
~ l.JuLlmh ili;iiu6ml.JqLl1uf d '164ti LjLlq1Jht.llqel 'l LjLlql)6Lj6d hm1Jmi;im.p l)m(l 
-Dqllmn 1.JmtJl)mu :(llUpl)bl)mhmtJq]l Ljs l)l.jpul.jl Ul1lq4 D1Ulql)6qamnmh1 
-m puam51l1lmh1 ufm OLlu 'ilaQmp61Ullmh l)mhml)dbhn mtJI) (11UlJ1njmn.j 
·oaQm]lmuf4 l)q i;i1unm1Jti OtJqouqLl1ufd Llulu11J :tiuasm QmtioLJbs tin41J 
-hul) l)q Ljlq1Jmnql1l tJu 'Llulun.j omal)lm l)q i;i1up6ml1ln DLlq1JllqLl1ufd timo 
-mrim.p l)mrioqllmn llmuomw :ill)mi;iomLlulunJ LjLlq1Jl.JqLl1ufd l ri1uLlqd ilSIJ4 
'~ ri1uomllnul) ·ori1u6ml.Jqll1Ufdm6amn ri1uoqo1u 1 Ljl.Jqlll llql1ltJu ·oe1r1uQ1Ul 
hn4 'l)q ri1u]1hLlbmLl6 OLlqohLJlqel 'l 0Llq1J646d puaom'll1lq4 LjLlu 'pu64ri 
Ljllql)ell)mllmel '1451Jmlfimelmnt.1'1 Ljllq1J646d ~ nl.jlmb 01J1ulel1upml)Uf'\l 

:t11uLlq1JCfQmLlmll1 1Jt.lfmalqel0Lji;i 'l IJ4fm643 
-d64ti l)mef '1 Lli;;>Llmd Ori1uZl)51 ht.llllurino Llmdm'llllq4 'l 1Jml.j6mLll1ll)q61)Uh 

Z£ 
hn4 'lqtinhn Ljs nT)aqu Dr11u6mllq1.hufd 1.JqlllLlu '64Ll6 llu6mfub 6LjLlq1Jh41 
-qel 'l 6LjLlq1J64od ]1Ljlm4 4 l)q ri1u1Jmlq]lm bmLlm lllmZ DLlqmflms 61)mLlrt. 
:hmlJmCf LICful[l Llri 1JmhmLlqdmLlm4 LjLlql) llqLl1Ufdm6amn 1 ri1ul)m6mam 
hm1Jmrimp 1Jmrioqamn bmLlm su ri1uLlqllqlll nfn :ri1u1J1ufeJ1uQmLlmLn 1J4fmo 
-Lj6d64ri .LJ0Qm]l61uamh Llu]1malqel su tin4 ''164ri LjLlq61J1ulfi 4Llq1Jh4lqel ~ 

tllLilinhn ilri1u5momam LjLlql)l.JqLl1Ufdm6amn tim1Jmrim.p l)mrioqamn (bmLI 
-m su) lmtiLIUI) LjLlql)CfLlqeltJ LjCfQm]lniuf4 Llu]lmlqel 'l)Ljelf1UT)Llq lllnu 

:DQm]lhimh 
l)mef 'llllq4 Ljlq]lm 1 ri1u]l6qamn ilL11u6 Lnmbm Liu 'lqZIJ 1 '1Llm)> :ri1uaQmLI 
-mLn 1Jl.jfm6Lj6d64ti .ri1uLlql)CfLlqeJri mufti hnLJ ''164ti LjLlq61J1ul[l LjLlq1JhlJlqel 1 
l)lfluelm1Jqrim l)fm ri1uLlq1JCfQm ]lmuf4 ]luaQm ]161uamh Llu]lmeflqei : 1 IJIJhub 
-mbmfllJ 1JmLj6mLll111JqD1JUh Ljel1uf4 1JLlfmCfQmlm1uf4 llqlllLlu 'ri1uLlqllqlll 
l)fm 1 ri1u]lnhn ilti1U6m6mam LjLlq1JllqL11ufdm6amn hm1Jmrim.p l)m[l6qamn 
LjLlql)CfLlqelri Liu '1 bl.Imm mhim 'illllqh IJmriBqamn Qm]lLlu]lml)mrifmm 1 ]luf 
-ml.j6mLllll1Jq61Juh LjelhuQ1ul Liu 41Jmct :mLj6mLILn1Jq51Juh LlqdLlmlll 41J1u ilel 
-1uf4 1JlJfmaQm]lmuf4 tJlULlql)CfLJqeltJmUl)l)n 1.Juoql)lU aQm]lDlUlJmh Llu]lma 
-lqel su :6qri LjLlq1J646d 'lmlJ nqh1s1J4 ''164ti 4Llq61J1ul[l ol)mLll) 'l LjLlq1Jh41 
-qeJ ·ri1u1J1ufellUQmLlmlJ1 IJ4f mol.jodo4ri 1 t11UJ11Jlllb ilel1Uf4 IJLlfmaQm ]lmur:;. 
:6qri Lj61)1Ulfl .nLlqlJl)Lj6Llq]l hn4 '4Llq1Jh4lqel LlulunJ Ljlq]lm l)q Qm ]1Llu]lm4ri 
dtimfel1u1Jbo LjCfQmpmuf4 llul)6m4ri 1JLlelLlq4 Dl)qLlLj al)uLlu 'Llq1Jh41qel hmLI 
-md l)q ri1ul)m6mam 5LjLlql)6Lj6d LjCfQmpmuf4 1Jl.jfm1Jmhri ol)mLlrt. :CfQm]l 
-61uam'1 tJu]1mlqel LjlJlU ilnlJri LjLlq1J41JmUl)qt, :bLlm'1mrim4 Qm]lhimhnJulfi 
LjLlq1Jri1u6mfub 1Jl.jfm6Lj6dmll1Llm 'l LjLlql)6Lj6d l)q ri1u1J6mfmhLlq1J 6Lj61JqLI 
-4 LjaQm]l61uamh 1Jmhm1JmdmaQmtimuf4 lllnil DLlq1JCfLlqeJrimu1J1Jn 

fJmqmpmp qmpfiqamn t/tlqf}OtlqdpmfJqqn Op1u6mfJqtl1u!i:J z·c 

:Jo '11J1Jm57Ljl1lnmriLlqo l)mrioqamn LjCfLlqelri lmf}1Ul -n. 
:)

0 'Ohml)mef l)mfel1upm1JunJ 
Qm]15qamn l ri1u)1ZutJu Llmrim4 Ljllu 'l l)l)m57Ljl1lnmriLlqo -• 

l)q LIQl)l)lUUlmlllnm4 -~£'0 'l s·o~ ~ llqlllLIU 

(
[( "1-I)+ 1]81 + J I £'0 I 

(U) ~'Oll = m 



011jlCJwl.j, lflwlf!l.jwg4w6 lll.jwCJw1jlCJ hJmu4w6J?CJb111J, nrinCJgmll 4b112wgbL 
t W4llln[jlq[!, mCJb(J ramJL 2flWUjWhLqwCJnri hwllll.jmraJmCJ: UJri hJmu4w6J?­
CJb11mll uw11bgllwCJ dwllwCJwl.j 211f1 ll1Wflwzw11d1J L.. tunznri uwrigwpJm-
11b11CJb11'1 w11w2wgmllo wttbLf1 hw6wfu t L'1CJmll, J?WCJ Lqf1CJ11 h1nwLtw6p­
CJb11nul, n11ll1b'l W4ll1n[f1q[! l)brJ ~'1 W4WPll14bL: 

3. 3. Uwot;guwfJ pt;f111Wull1/1'1wfJWJ/1fJ q{1W.fJ/1{/fJl;f1lJ 

Uwribgttn11 llrab11J?CJb11mll lllbl)jl mCJbgnri. 2b11llwlJjlqjll.jwl.jw(J b-
11L..m1raCJbfljl pCJmrawq'1111J mbuw(JbL'1 w11mwgn1mll t;(J 2brillwulllf16wCJw­
Jf1CJ qriwlJjll.jCJbfl[! : Uw11bgllw(J 2b11llwull1j16wCJw1jlCJ qriwlJjll.j l.jn~Ltmll t 
uw11bgllw(J 2b11llwulllf16wCJjl Lt uw11bgllw(J llll..n11mra1wu hwllw~wlllwu­
fuwCJmraJWu qrwlJjll.jwl.jwCJ Wfllllwhw1mmra1mCJo: 
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..... - - ~- - ,_ - - ~-- ..... - - ~ 
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Ui/W/1 1. l.//Jf1Wl/f1/7 wrz/J fl/U7aljUJ/JljwljwfJ 1m<fm1;a/7 t., Pf1/7 uwnbg­
tlw[J paf1tlWuU7/7tfwuw1/Ju Qf1W!/J/71/flbf10 ' 1 - pmf1, 2- /m­
<fmJ;a, w - Pf1/7 ll/WfJagmtJo, p - uwnagmt.fo, q - uwnm1g/7 
ll/Wflbgm UO 

't 

20 

\ 

0 \ w 
/ 

'{ 

' xp 
~q 

-20 

" / ll "' 
uljwf12. Lm <fntJta/7 uwnbgt.fw(J pbf1tlll.1UU7/JtfwflWJ/7fl Qf1W!/J/71/0 ' 

w - /m<fmJp/7 ll/Wrzbgmt.fo uljqpfJwljwfJ paf1tlWUU7/JtfwfJjJg 
tl/7fl1& l/{1/Jnuljnll//71/wljwuo, p - uwnbgmtlo l/{1/Jnuljnll//71/ 
paf1tlWUU7/7tfwfl/7g tl/7u1& l/f1/Jnhf11Jf1WU7WJ/7flo, q - uwna­
gmt.fo, IJ - ll//Juq :pwqw1/7 ll/Wflbgmt.fo 

Uw.12mri u1mrab11'1. opjluwlj, 211'1 l.jwll tl{ mbl.jmjlljwljwu Lm6mJra'1 
(ul.jwri 1) uw11bgllwu 2b11llwumj16wuw1jlu qriw:t>nLiubfllJ punqawq11l{mll 
bu 3 hwlll4w6ubrin4' 1. Lqw11.bgmll uljqpCJwljwu 2b11llwumj16wujlg lljlu~li 
ULtmbguwu 2b11llwulJ1j16wu[!, 2. uw11bgmll hwumwmmu 2b11llwulllj16w­
ujl mw4 , 3. uwnw6 urabri.12'1 2brillwulllj16wujl '12bgmll: 

9.riw1tiu 1m6m1ro'1 uwnbgllwu 2b11llwulllj16wuw1jlu q11w-1>'1l11J, nri'1 
uljqpuwl.jwu tulllmro1muo gw6ri t t4mbljllljll.jw4wujlg, pumrawq114mll t 4 
hwllll{w6ubrn4 (u4wri 2)' 1. ~w11bgmll ul.jqp(Jwl.jw(J 2brllwulJ1j16wujlg 
ujl(J~Lt 411nnul.jn~jll.jwl.jwuo, 2. uw11bgmll 411tinul.jm.1.jjllj 2brillwumj16w(Jjlg 
lij1(J~Lt 4ri'1nh'1ririwm 2b11llwumj16wuo (uw11bgllwu w11wqmra1muo riwu­
riwrimu t 2riw1tiu pJmribriuorin w11w2wgllwu hbml.twuJ?ntt). 3. 411'1nh'111-
riwmjl uwnbgmllo (2brillwulllj16wu[! llCJmll t wCJl(lmpnfu), 4. 4ritinh'1JlflW­
lilj1 uw11bgmll[! 411'1nh'11111wm 2b11llwumj16wujlg lljlu~li uw11bgun11 llj12w­
Ltw1rih 2b11llwulllj16wuo: 
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3. 4. Uuuqwtltabf1pub17f19b17tlw/Jftq/1[/w[/wu hwll1[/mpfm uubf1/1 
l/7m/m/umpfmlilibf11J uw11bgtlwli dwtlwliw[/ 

Uw12bguwu ctwuwuw4 uCJCJl)wtliabfl_gCJbpmu UJw11muw4i.tnri 2fll1 ~w­
qw111u 4bflUJWl..flntumtlo U1f1CJ11 Llf16w4f1CJ twUJbu l..flnl..flntumll t urwCJg 
2b11uw~f1q114w4wu hwLn4mia1mCJCib110: '1w pwgwLnfll{mtl t u11wun4, np 
21111 lt uw12m1gl12b11uw~l1qf14w4wu hwLn4mra1muub110 4m11m4 LnWflpbp­
i.tmu b(J (Wl'lJnLUW4 2): 

Urunww[/ 2 
2rl1 L. uwrmLJ911 2britlw~f1q114w4wu hwU1lfmra1mCJCJb110 

9.bfltlw:Pf1ql14w4wC1 hwlll4mia1muub110 2m(l Uw12m1g 

Sbuw4w11w11 2b11tlmuw4m,a1mu, C, 4s.14q. K 4,24 2,12 

luLTlnLJCJnLU, p, 4Qltl3 1000 917 

9.b11tlwhwrinr11w4wumra1wu q.n116w 4119, A., 
0,55 

4lll/tl K 
2,22 

'111tLb4lllflw4wu hwul!lwlllmCJ, E 88 35 

U,abflS?Ubflf1 uw12bguwu dwliwCiw4 LtimrntuL[mtl t urwug mbuw4w-
11w11 2b11umuw4mra1muo. 2bruwhwrin111)w4wCmL,aJmCio. 2b11uwumf16w­
Ciwhwrin1111w4wC.mraimuo. fulllmra1muo Li WJL Ci: 

Uw12bguwu hbLnl.twu1m4. uCiCJ11wuiabflS?C.b11f1 Lnbuw4w11w 11 2brtlw­
hwrinr11w4wumra1muo LflnS?l1WUmU t, J2WUl1 nr UW12nLJ911 2b11umuw4mra­
JnLCI[} 2 wCiqwtl Lfln1111 t 2flf1 2brtlmCJw4mra1mu11g: 

Uw12bguwu ctwtlwuw4 uuCi11wil,ab[l_gCJb11l1 2b11uwhwrinfll)W4wCJmra­
JmCio wl{bLwCimu t: Uw pwgwlll11L{mu t Ci11wun4, n11 q.n1wgnri uw12mJ9f1 
2bflUWhWrtnfll1W4WUnLJCJnLU[! ilnl!lWL{nflWUjbU 4 WUq.WU Ub6 t 2fll1 2bfl­
UWhWrtnfll1W4WUnL[ajntClf1g: U4CJhWJlll t, nr uw12bgl{w6 uCJCJ11wtliabflS?Clb­
fll1 2bruwhwrin1111w4wum,a1muo pwfl~flWUnlll t uw12bgtlwCJ 2b11Liwumf1-
6wu11 l12bguwei ctwtlwuw4, _gwCJf1 nr uw12w6 211'1 S?WCJwlfo 2b11uwumf1-
6wC111112bgmtll1g wLl.btwC.mtl t: 

Uw12bgtlwu ctwuwCiw4 uuCJl)wurab1111Cibfll1 2trtlwuLnf16wuwhwrinr-
11w4wum,a1mCio CimJClUJbu wL1.b1wCJmu t: Uw12m19 l)W12Ciwtm UJwmlSw-
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12n4. 21111 2b11uwuLnl16wC.whwrinri11wljwC.nqa1muo wLl.bLwClnul t hwuw11-

JW 8 wCJq.wtl: 
UC.u11wu,ab11_gub11f1 uw12bguw(J QUfaWQEnLU !ULnmraJnLUQ Lfln1111wumtl 

t f1 2CJn11hl1Ll uwrmLJ9 l)lU12UWLnL dwtlwC1w4 u11wug tlb2 UJW11muw44nri 
21111 QUl)LWJDwguwuo: PwJ9 m11f12 2britlw~f1qtil.iw4wD gmgwCJf12ub11f1 
hwtlbliwLn, uCiCil)wtlrab11eubfll1 uw12bgliwu dwtlwuw4 fuLnnLJCJWU l..flmpn­
tumraJwCi wuLnl16wuo zwm Lfln1111 t: Uf12f1u hw2L1.n4. wiu l..fln_gpwunul t 
5 ... 6 %-ni.t: 

3.5. Uw11bgtlwu w17wqmpfntU[] 

Uw12bguwu wrwq.mra1muo hwu1111uwCinul t WJI) q.n11oou,awgf1 
4wplinp pCJmrawq.1111: Uw12bgliwu wpwq.mraimCJnLI. n11n2Ltmli t uw12gwp­
JnLflbrtCJbfll1 Lib6m,a1muo. h1mui.tw6_gmtl urwug mwrw6liwu hwi.twuw­
rwiwlflnqaimuo l.t wql)mtl t wLtmntf1mf14 q.n116ourawgub11l1 tun11mia1wCJ L. 
uw12bguw(J 2f12WCinttl Uf0bfl!1f1 uwC1f1LnWflW4WLi Li.116W4f1 Li.flW: Uw12bg­
uw(J wpwq.m,aimCio n11n2Ltmli t nrUJbu l)bUJl1 LirabflEf1 tunreo pJm11b­
riww12w2wguwu 6w4wtnf1 w(Jguw(J 6wCIWUjlUflh11 lt CJrw w(Jguw(J llllin-
11nlfOJWU hwpwpbrmra1wtlp : brab qwuq.L{w6f1 tun11nqa1mCio !Wl..flLlmli t 
ubl!lpbpmt. 11u4 ctwuwuw4o· ctwlim.L WUJW uw12tguwu wrwq.mraimCio 

4WfllTlWhWJLnLi.f1 U/d-nLI.: 
Uw12bgtlwu q.npoourawgo ~q.mmtl bCi weig4wgCibt pw4.w4wCif1Ci w-

rwq.: Uw4wiu hwp4w4np It Ltbpwq.uwhwmbt uw12bg4w6 Lirab1111f1 npw-
411 L1.11w uw12bguwu ub6 wpwq.m,a1wu pwpbUUJWUlll wq11bgmra1mCio: 

"lf1W4Lnl14WU QnLJ9 t LnW[l1U, np QUl)Wtlbuo Lil1 _gwuf1 tlrabfl_gUb(l b(J 
u.iwhwu2mu qbrwrwq. uw12bgmu: Uw12bgliwu wpwq.mra1wu L1.11w L{612w-
4wu wq11bgm,a1mu bu q.np6mtl· 2bruwhb12wgunri lif12w4.WJfll1 2b11uwu­
mf16wuo. uw12bg4.nrt u,ab1111f1 hwummra1muo ti upw tlw4b11LimJiaf1g 2br­
uwLni.tm,aJwC. qnr6w4gf1 tlb6m,a1mCio: np_gw(J gw6(1 t 2b11tlwhb12wgunri 
Lil12wl{WJ11l1 2bfltlWULnf16wCIQ, WJU_gw(J WflWQ t UJ0b(l!10 uw121mtl: 9.bfl­
uwhb12wgCJnrt lll12WLi.WJflf1 2bflUWUlJll16w(Jf1 f12bgtlw(J hblll hwubtlWlJlW-
4w(J 4ri6wmi.tmu t uw12bguwu wriwq.mraimuo: Uw4w1u l)flW hbm tlb4-
lllbrt wl{btwC.mli bu QfllllnLfdJWU WflLnWl)flnLJCJWU 6wtuub110: Q.np6uw4w­
Cimu tlrabflS?Clbflf1 uw12bgliwu hwtlwfl oqlllwq.nri6mtl bu tlf12w4.WJflbfl -20 
°C-f1g tlf1CJ1Li -40 °c 2brtlwuLnf16wun4: Uw12bgmuo f1Clmbuuti4.wgumtl t 
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llrabflJ?'1 hwulilmraJwu t.tmEflwgmllmt: Ullbu'1g hbzlil 4wflbL'1 t ul/lwuwL 
gwu4wt'1 hwulilmraJmu Ll'1wJu p1n4ml. t.11wrabraw4.nf14wo Llrabflpubfl'1 uw­
ubgllwu dwllwuw4: PwJ9 WJU l)bll.jpmll uu !'1 bf1w2tuw4.nf14.nLLl uw12tg­
Ub[ 5 ... 6 ull-'19 pwf1w4 Ptn4ubf1: Ut.J.bt'1 l.j1npf1 hwulilmraJwu 11bu.ipmll 
uf1wup 4nf1gum.Ll tu wll flmraJmuo: 

9.bflllWU1t.J.nLfdJWU qn(lOW4'190 uratflEUbfl'1 uw12bgllwu lilunrtnLfOJWU 
4f16wlI1Llwu 4.flw lite wq11bgmraJmu t qnf16mll Ll'1wJu hwf1wpbf1w4wu n! 
llbo hWUlJ1nLldJWU 11tu.iEmll, Llnlilwll,n(lwll.jbU ll'1U!U 0, 1 ... 0, 12 ll: 

Uuuri.wllrabf1.Eut11'1 uw12bgllwu WflwqmraJmuo lI1Wl.I1wut.J.mll t 0,001-
'19 Ll'1u! Li 1 Ll/d uwhllwuub11mll: 'lwuri.w11 uw12bgmllo (0,001 Ll/d) oqlI1w­
qnf16mll bu 4'1l114.w6En4. ri.wf1uwo llrabflEUbfl'1 hwllw11 ori.'1 '1ul11tuu'14. 
2112wuw12mraJwu 2'1umraJmuutf1mll: U(lwqwgt.J.wo uwritgmllo (0,005 ... 
0,03 Ll/d) uu.iwl11w4whwf1Llwfl t l.j1wratraw4.nf14.W6 urabf1putf1'1 hwuwfl· o­
rJ.WJ'1U u uw1'14w4.nf1 UWl2UWflWUWJ'1U UW(lEt(lmll: U(lwq uw12bgmuo 
(0,03 ... 0, 1 u/d) OQl.I1WQnf10nLLl bu 4WltJJWl 4.'16w4mll QlilUt.J.nrt !LI!'1U lit­
OnL!ilJWU w12wu<'1'1u LlratflEUbfl'1 hwllwfl: Gt11wf1wq uw12bgmllo (O, 1 ... 1,0 
Ll/d) '1flw4wuwgumll bu 4f1'1nqbu hbrtm4ubf1mll (ht11m4 wqnlilmli, 
hbrtm4 ~flbnumll u WJLU) nrmquwu 4wli ou411uwu b11wuw4ut11n4.: 

Uw12bgllwu WflWQnLfdJWU QUUlflnLldJnLUQ n(ln24.mli t qn(lOUW4WU 
uu.iwlI1w4whwflllWflmraJmun4, lI1bltJun1nq'1w4wu u.iwhwu2ubf1n4., l.I1btu· 
u114w4wu hUWflW4.nf1m[dJmUUbfln4. u 2whwt.J.blI1mraJmunt.J.: 

3. 6. Uwo!Jgtfwu qnf1d"!Jupwg/1 pbf1tlw;/1u hw2tf wf1[/ubf11J 

3.6.1. Uwn!Jgtfwu ml.t.nrzmp;muo 
V'1u!u h'1llw qn1mraJmu !mu'1 l11Wflpbfl uuuri.wllrabflpUbfl'1 uwribg­

Llwu UlunrtmldJWU llnlilwt.J.nfl l!lbuw4wu hw24.Wfl4'1 QUr].hWUnLfl pwuw6u: 
Ujr]. pwuw~l.i.'1 r].nlflU pbflbto '1flbU'19 Ubfl4WJwgumll t pWfll) tuuri.'1fl, EW­
CJ'1 nfl WJrJ. ouraw9E'1 hnuEo 4wtut.J.wo t pwquwra'14. qnf16nuubf1'19. nf1nug 
h'1Lluw4wu llwuo !'1 burawf144.nul 6'12lI1 Wfll.I1wgn1 Llwu ou11hwumf1 llw­
rabllwlI1'14w4wu hwt.J.WUWflllWu ub2: Uwribguw(J QUldW9E'1 lI1l.i.nrtmfdJWU 
ubf1Enh'12JWl tllu.i'111'14 4wtull,womraJmuubflO gmJg bu l11Wt'1u li'1wJu Lln­
lI1W4. n(l Wfl rJ.Jm U.EUbfl: V [db fl EU bfl'1 uw 12bguwu 0 urawgp'1 l.I1un11 nL[dJm LI[! 
4wf1bl'1 t nf1nzbt' Uflwug ubf14WJwgubtn4. hwuwf1w4 w11wf14wubf1'1 ulilb-
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flbnutl11fl'14 6ubf1'1 l.I1bupn4. Cra'1rabrt'1. 4nu'1. qmqwhtmwu'1ulll'1, qu11'1): 
i:iwuw<'1utfl[! '1flw4wu bu ll'1wJu nfln2w4'1 u.iwJliwuubflmli: 

uuu11wllratflEUbfl'1 uw12bgllwu lllun11mraimuo 4wtut.J.wo t IJflwug 
u4qpuw4wu 4.'16w4'19. 2bf1Llw~'1q'14w4wu hwlll4mraJmlJubf1'19. uw12bg­
un11 ll'12W4.WJfl'19. UflWUQ 2bflUWUlI1'16wuutf1'19. urabf"IJ?'1 WfllllWJ?'1U liw-
4bf1unLJ!il'1 4.flW 2tflllwt.11ntuwuw4uwu u.iwJliwuubf1'19. Llrat11P'1 !wt.11ub­

fl'19 u llltUp!ig: 
V'1lJ!u uw12tgubtO uuu11wurabfll?O u.iwribgt.J.mli t u'1u!u hwulllWlilnLU 

2bflliwulll'16wu, nflo hwt.J.wuwfl t uw12bgllwu 2bflliwul11'16wu11u: Vrabfll?'1 
WfllllW1?'1U llw4bflunLJfd[! u.iw11bg4.mli t 2fl2W4W li'12W4.WJfl'1 hbl.I1 4nu-
4.b4g'1nu 2bflUWl.j1nltJWUW4nLldJWU QUfdWQpmli: V'12W4.WJf1'1 2bflUWUlI1'1-
6WUO u 2tflliWlll4.mraJwu qnf16w4'19D urab11p'1 wfllI1WE'1u liw4bf1unLJfd'19 
l)bll.1'1 WfllllWJ?'1U li'12w4.WJfl hWUl/lWl/lnLU bu: 

uw12bguwu lilunrimraJmuo li'1u!u ra'1rabrt'1 tfl'14. uwribLO nf1n2mll bu 

hbl.I1uJWl pwuw<'1un4.· 

( 
h 1 n 8 . J 0,5q~ph 0,25;:+~+ ~ ~ 

't = 
tu -tol 

n(ll!lbrt q~ - ~WqWJ'1U wuguwu 2bflllnL[dJnLUU t I 9./4q 
3 

p - uratflp'1 ltJlllnLfdJnLUQ, 4qlli 

(13) 

h - ra'1rabrt'1 hWUlJ1nLfdJnLUQ, Ll 
A.. uw12bg4wo 2bfllll'1 2bf1Llwt.11ntuwugllwu qnf16w4'1go. 4Ln/Ll K 
a - urabfll?'1 WfllllWp'1u llw4bflunLJld'19 ri.tu.i'1 2f12W4w Ll'12w4.WJfl 

2 
2bflUWlllll,nL[dJWU qnf10W4'190. 4lll/li K 

i 8
i - 8; hWUl/lnLfdJnLUUbfln4. l.j1wrabraw4.nf1UWU 2bfll/lbfl'1 

I A; 
2tflllWJ'1U 11'1LlWl)flnL!ilJnLUUbfl'1 qmllWflO 

tu - uratflE'1 uwribguwu 2bf1Llwul.I1'16wuo. 
0~ 

tu - 2fl2W4W Ll'12w4.WJf1'1 2bflUWUlI1'16wuo. c 

uw12bgllwu ourawgE'1 lllun11mraimuo li'11J!l.i 4nu'1 tfl'14. uwribgmuo 
nrn24.mli t hblI1uJWL pwuw<'1un4· 
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( 
D 1 n 5J 0,25q~pD 0,25-+ - + I-i 
A. a 1 A.. 

T= I 

t,, -tu 
(14) 

nru.nbrt D - 4nCJp W(lLnwepCJ Ln(lwliwqh6CJ t, li 

nlrtf'lWU4Jmu qmqwhbriwupump aL. mubgnri uuuriwurab11eP 
uwnbguwu LnL.nrtmraJmuo pn1n11 L{bg 4nrtlib11hg 2b11limra1wu 
11m11upb11uwu 11bummli n11nzmli bu hbLnL.JWL pwuw<'lL.mf 

T~ q,p;[ R%+~~+ t~J] 
t,, -tu 

n(lLnl:if'l b - urab11eh hWUUlnLfaJnLUU t. li 
R, P - qn11ow4pgub11. n11nue 4w/tn.[wo 

11mra1muub11pg (wrumuw4 3): 

(15) 

Urvnwwt; 3 

h/b lib R p 

1,0 0,0417 0, 1677 

1,5 0,0491 0,1875 

1,0 2,0 0,0525 0,2000 

2,5 0,0545 0,2083 

3,0 0,0558 0,2142 

1,5 1,5 0,0604 0,2143 

2,0 0,0656 0,2308 

2,0 0,0719 0,2500 

2,0 2,5 0,0751 0,2632 

3,0 0,0776 0,2727 

40 

c+uriwaL. uuuriwlirab11er uwril::igliwu ourawgeh mL.nrimraJmuo hwz­
L{mli bu hl::imL.JWL pwuw<'lL.mf 

( 
D 1 n 5.J q~pD 0,25 - +-+ I-' 
A. a , A; 

t=~~~~~~~~~ 

6(t,, -tu) 
(16) 

3. 6.2. Uwobgilwu t/f1W g11mmp1wu aw/uu[J 
Uuuriwurab11eub11p uwribguwu t.[(lW Q(llilnLfOJWU owiuuo 4nit.lmli t 

U(lW ourihwum(l ewuw4o. n110 owjuut.[mli t WJl'l ourawg9p pnLn(l b(lbp 
ttimLl:i(lp i.t11w· liiabrier u4qpuw4wu 2b11liwump6wupg liPCJiL. L111rnuljnuir-
4w4wuo uiwribgliwu i.t11w, uwrigwpJm11briwgliwu i.t11w L. tlrab11er 411rnu-
4nuip4w4wuhg lipuiL. t.[b112uw4wuo 2b11uwut.np6wup hbt.nwqw r2bg­
uwu Lt11w: 'l11wu hwliwuiwmwujuwu uwribgtlwu t.[11w Q(lUlnLfOJWU owju­
up n11n2uwu ctwuwuw4 oqLnL{mli bu hbmL.1w1 pwuw<'lL.hg' 

Ouwa = G [Co {tu-t4n) + Wror +Cu (t4n-tuL1 )] (17) 
n(lUlbf'l Ouwa - uwribgliwu t.[(lw 9(11.llntfOJWU 6wjuuu t, ljS 

G - urab11er 42rriu t, 4q 
Co - lirab11er Lnbuw4w11w11 2l::i11limuwljmra1muu t. ri11w Li11rnu4n­

U!P4 2l:i11liwump6wuhg pw11<'l11 2l::i11uwump6wuub11mli , lj9./4q 
DC 

tu - UfOb(lEh u4qpuWljWU 2b(lUWUU1p6w(J(J t , DC 

t4n - 411rnu4nuir4 2b11liwumh6wuu t, 0c 
w - lirab11emu 211r hw11wpb11w4wu uiw11muw4mraJmuu t, lipw­

t.[n11 uwub11nt.[ 
ro - uwribgt.[wo 211h pwuwlju t lip2pu t.[l::i112uwljwu uwribgliwu 

2l::i11uwuLnp6wumli 
r - uwrigwqn1wguwu ml::iuw4w11w11 2l::i11umraJmuu t. 49./ljq 
Cu - uwribgt.[wo lirab11er mbuwljw11w11 2b11tlnLuw4mra1muu t, 

411rnu4nuih4 L. lip2pu t.[b112uw4wup lip2L. tlp2pu 2b11liwuLnp-
6wumu, 4s.14q 0c 

t~LI - lirab11er lip2ru t.lb112uw4wu 2l::i11uwumh6wuu t, 0c 

41 



ULUrJbguLUu ctwuwuw4 urabflppg hb rJwg4nri 2brumraJwu wubuwllbo 
UWU[! QWLPU t UWl'Jgwqnjwguwu 2bf1UnL[CJLUU 4rw: n11pwun4 U[CbflQnLU 
pw11611 t 211ti 1.4w11mLiLLI4mraJmuo, WJupwu zwLn t owf1Ju4mll Qf'lLnnL[CJmu 
uriLU uwrJbguwu hwliLUfl: 

Urabripubrir UWl'Jbguwu hwuwri Qfllilp Owfuuo 4Wflblr t nrnzbt uwL.. 
hbLnliJWl pwuw6L..n4· 

Ouum:: G (i1 - i2) (18) 
nrimbri i1 Li i2 - hwuw1.4wmwuf1Jwuwpw11 urabf'lQP u4qpuwljwu Li 4br2-

ULU4wu turawLL4rwub11u bu , 49.lljq (<w4bt4wo 2) 

Of't-iuU4: Uuhriwctbzlll t nrinzbL Qfllilfl pwuw40, nrio owf1Ju4mu t 
10 Lil .6W~Ujnlll 

0 
funqp UUp tu= 12 °C uljqpuw4wu 2btlULUUlllp/Swupg 

upu~u t~4 - -20 C ufl2flu 4bf'12UW4wu 2bf'lUWUlilp6wuo UWl'JbQUWU ctw­
Uwuw4: 

Lmomu: n11n2mu bup 9f'1Lnr w1u pwuwLJo. nrio owf1Ju4mli t uw­
nbguwu ctwuwuw4, 17 pwuw6L..m{: 

'l)w11bg11wo our Lnbuw4w11w11 2b11umuwLJmraJmuo u4qpuw4wu 
4rirnu4nuir~ 2b11uwuLnp6wupg pwrieirr r)bUjpmu hLLIL(wuwr t' c

0 
= 

3,35 LjS/~q C: U~bf'lEP u4qpuwljLUu 4rflnuljn1.4p4 2bf'lULUUlilp6LUU[! hw­
L(LUUWf'l t ttir = - 2 C: UwrJgwqnJwguwu Lnbuw4w11w11 2brllmuwLJmraJm­
uo 4wqumu t 335 49./Ljq: lSWf'lUjnlil funqp UUnLU 2flP hwrwpbf'lWljWU 
uiw11muwLJmrc1muo 4wqumu t w = 0,384: Urabripmu uwrJbgL(wo 211ti 
QWULU40 nrinzmu bup lifl2pu 4bf'12UWLjwu 2bf'lUWUlilfl6wufl hWULUf'l' 

(/) = 1 - t4r I f.i4 == 1 - (-2) I (-20) = 0,9 

UwrJbgL(wo lirabrJ?r 2b11umuw4mrc1muo nrinzmu bug hbLnl...Jwl pw­
uw6Linl(' 

Cu = Co - 2, 12 W (I) (19) 
Cu = 3,35 - 2, 12 x 0,384 x 0,9 = 2,62 Lj2/4q 0c 

u SbriwrwbLn4 wupn112 hwJLnup L.. qLnwo ubomrc1muubro 17 pLU-
weiur ub2, ,nrinzmu b(Jp 9fll1lp WJU QWUW40, nrio 6wf1Jul(mu t UWl'Jbg­

uwu hwuw11 

Q = 10000 [3,35 (12 + 2) + 335 x 0,384 x 0 9 + 2 62 (-2 + 20)] = 
2098360 49. ' , 
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3. 7. U(J(Jf}wilpllf1.pul:if1/1 fJUfJhwumf1 uwol:iglfw(J fJll:i/uun1 nqf1wu 

Uuur)LUU[Cbflpubrir uLUrJbgmllo huw11wl(nr t LjwqliLU4brl4bt puw­
Ljwu 2f'12WUWl'JnL[CJWlJ 0'1P llp2ngnl(, 4bl'l0 brJWgnri zbrmmu, hbrimlj llp-
2W4LUJf'lnLU, UjJ'lnUjfllbUQlP4ntp Ub2, hbrimlj wqnmfl ub2, llbLnLU'lJW UW-
4bflbUfl lifl2ngmt, flU1UjbU UWU Wr\WUWl'JnLJQWJflu Ufl2WL!WJflnlll: 

UubLiLULnLUflWOL!wo 6L..u t uwrJbgmuo Or)fl ufl2LUL(wmmu: 4fluwllub-
11rEub110 uwrJgw4wl4mli bu 011r -30 ... -35 °c 2bruwuLnfl6wuti lllw4: 
UpU[! hwuwrL!mll t UWl'Jbg4wo, bflp 4br2uw4wu ur2ru 2br!lwulllfl6w­
uo hLUuunill t -10 ... -15 °C: Uur llflw~wq UWl'Jbgllwu ctwuwuwlj rcwru 
upUQ WUUP2WUjbU l!lbr\WL(nflnLU bu UWl'Jbgunri fumg, bf'14-1:>Wq UWl'Jbg­
UWU ctwuwuwlj uruo u4qpmll UWl'Jbg(Jmu bu (wrJw2ru ~wqw) Li hbLnn 
tunrio uwrJbgumll (br4rnrir) -l>LLiqw) : UrhbuLnw4wu Or)Wl.flnfumrcimuo w­
riwqwgumu t uwrJbguwu Lnlinrimrcimuo 3 .. . 8 ctwun4 puw4wu Or)wlfin­
tu mraiwu hblil hwllbuwmwo 011ti 2 .. . 3 ll/4 wrLUqmrcJwu r)bui2mu: Uur. 
hwL!r L.. 64r uLUrJbguwu LnlinrimraJmuo 011r ufl2LUL(wmmu Lnlimu t unLn 
48 ctwu: 4brio brJwgnri zbrLnmll 011r uwrJo hnupmu uwrJbgCimu bu 
4lllr4w6 LjLUU liwur pwu2wrbribuo. orfluwlj, 4wuw1 uflubrJO: 

Urabrpr ULUl'Jbgmuo hbrim4 ur2wL!w1rmu 4WlllWr4mli t nrnzw4r 
dwuwuw4n4 U[Cbf'l!?O 0LI41'\Ub[nl( hb11mlj UWl'Jbg(Jn'1 Ufl2WL!WJJ'lfl ub2: 'l)n­
[ptfap[bUWJpU fCWl'llUUfdfl ub2 lflW[Cb[CLUL!nrL!w6 r<m~mup ufluo ouLJrillL(mu 
t 4LLitgflmur 2tnrr11r 4LUu uirn1.4ribuqtr4ntr tmom1rar ub2 - 28 °c 
20 ... 40 11n1.4bn4: 

UrabrEr UWl'Jbgmuo uwno UblilW'lJW uwljbrbur ur2ngn4 uwf1Jw­
Lnbu4mu t Ptn4ubrin4 4wrcuwznrJfl, UjLUlilflwumti llrabflpubrti. pwu2w­
rLLiurqw1ru f1JwrJUmr11ub11fl UWl'JbgllLUU hLUUWf'l, nro ub11ul(mll t bf14nt 
UWl'Jbgunri ULUlfl4Ubf'lfl uti2Li: 

rawru nriuwo 6ljfl w11wuumnLJQLUJtiu fuWl'JUnLflr)nLU ULUl'Jbgub[m hw­
LiLUr 11rwup r)LUruL!mll bu ZLLirJ?brnL!, ZLU11btn4 w11ti L.. uwrJmJ9r f1JwrJ­
umr11n4: ULU12nLJ9p QWUW4D 4wqumu t 64wu qwuqL(LUOfl 100 % -Q , ru4 
w11ti pwuw4o 15 .. . 18 %: U1u bri wuw4n4 6n~4D uwrJbgL!mu t llflu~L.. -8 .. . 
-10 °c: 

UUUr)WU[CbflQUbrD ULUl'Jbgl(mu bu wuzwrct uwnbgunri ttJgfl4ubrimu 
Li uwrJbgunri uw112b11mu: UwrJbguwu tugflljubro 4wrn11 bu tflCibt 011ti 
PULU4wu Li wrihbuLnWLjLUU 2112wCiw11mraJLUUp, uripwugpwjfllJ, wugmuw-
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JPU, wuourp.'ib2 wzfuwum11 l.t QUl)hWUllJ.n11: Puw4wu Ol)Wt.tJnj\Jnl[djntUnlj_ 
fugbrnu.'i Ulb'l.Wl)fllJ.nul bu 4W'lWUJWflWJPU 4wtl W17WUUlW'l.WJl'tU UWl7bg­
Cm11 uwrui4ngubfl, ttu4 Wflhbuuiw4wu Ol)WlfmfuntfdJWU ctwliwuwlj 
llf14.mli bu ol)tt UJW11bgmgp!Ubfl l.t uiwriwpwctwun11ubr: Littrwl7mraJmu 
bu uuiwgbL ramutLw1ru uirUJl'l uw17bguwu fugbro: 

Uw17bguwu uwrpbflD Lrumu bu ol)wJpu, uwL'14w4.nr l.t ljnuuiwl.j­
uiw1ttu: 

Ol)WJPU uw11tguwu UWflEO hwuripuwumli t hwtlwUJpuiwutt l.t ttrb­
upg utr4w1wgumu t 2trllwubljmuwg4wo ramubt, nrtt ub2 uib11wriri.J.wo 
bu uw11bgun11 Llwrui4ngubro. Ol)Wlfmtutt!Ubflo, t.tintuwririn11 Lltt2ngubro: 

UwL'14wLtnr uw11bgun11 uwrpbflO oquiwqnriomli bu t.tiw!dbraw4.nr­
Llw6 Ll[dbflEUbfll'l hwliwr· UJWUlf!wuuip uuuriwlirabrpubrtt. ~ljwu 4il'llbl'l, 
Pln4ubrn4. liup, lirqbrtt l.t pwu2wrb11bup uw11bgllwu hwliwr: 

Linuuiwl.juiwJttu uw11bgun11 uw11pb11mli n11uibu hb11m4 uwr2bgun11 
up2wLtw1fl oquiwqnriomli bu 4b11w411tt w11tt. 4wlgttmuwljwu w11r. t !dl'l­
tbuqttt4nL'1. uirnUJp[bUqttt4n1'1 tnLOnLJ[dUbfl[! , PU!UJbU uwl.t hb11m4 wqn­
UlQ, tuLwl)nuo Li wnu: Linuuiw4uiw1ru uw11pb11mli uw11bgmuo ljwuiwr-
4.mli t ou411liwu l.jwu nrmqliwu utt2ngnlj_: 

ctwuwuw4w4'19 uibfuun1nqpwJmli uwtuwLnbulj_mli t uw11bguwu lip 
uituwl.j, n110 4n!lJ.mli t bu[dwuw11bgmli: b11wuw4tt tmraJmuo ljwJwumli t 
u11wumli, n11 li[dbJ1EUbflo uw11bgumu bu 1 ... 2° c 411ttnul.jnUJtt4 2b11Llwu­
uip6wupg gwo11 Li uiwhUJwumLl WJI) 2b11liwuuip6wumli: V[dbJ1pUbJ1tt bu­
[dwuw11tgliwu b11wuw4o Pfl nriw4n4. EP! t qplSmli uni.J.nrwljwu UJW11bg-
4woub111'lu . PWJ9 UJWhUjwuliwu ctwlil.jbuio 2 wuqwli wLtb1wumli t: bu­
rawuw11bglj_w6 lipbflED ab11p t pb11mu 4nzuim[d1mu, urwu l.jwrbtl't t l)Wfl· 
Ub[, nflQ \.jWflunfl t UjWhb[nt U Ulb'l.Wl.flnfub[nt hWliWJ1: bU[dWUW170QntU[! 
tUbJ1qbuip4wljwu Ulbuw4buipg wlJ.blP Ob11UUlnL t, pWU UW17bgmuo: 

tJurawuwl7bgmlio l.jwuiw114.mtl t uwnbgun11 fugpl.jubrmu puwl.jwu 
1.jwli w11hbuuiwl.jwu oriwt.Pntum[dJwup, n11'1 2t11liwuuip6wuo -20° C t l.t 
gwor: Vup bu[dwuwl7bgmlio hwliwri.J.mli t i.J.br2wg4wo, brp wql)J1P 
l.jtuuirnumli 2b11Llwuuip6wuo hwuumli t -1 ... -2° C, liup uwl.jb11bup zbJ1-
uimli 1 UU junJ1nt[djWU 4.J1W -4 ... -5° C l.t bU[dWUW17bglj_w6 zbJ1Ln0 ljwqlimli 
t 2 ... 2,5 uli: 
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3.8. L/wp/1 L ljwpuwtlp/;f1JJUbf1/1 uwnbgmuo 

3.8.1. L/wp/1 uwnbgmtlo 
UJ1LnWl)J1W4wCI ui11wljuipljw1mli Liwratt uwnbgmuo 4tt11wnmli bu 

hwqlJ.wribUJ ribUJpmli, pwutt nJ1 umtn11wljwu UJWJliwuubrmu !l't owqmll 
l)J1W wuh11wctbzuimra1muo: Pwgtt WJI), Ljwratt uwnbgliwu ctwliwuwlj tttn-
4.l'lCI !bu i.J.brwl.jwuqui.J.mll u11w uljqpuw4wu hwuiljmra1muub110: 

UttPPJ1tt Lt <;bnwlj_nJ1 w111.tbwtt n11n2 b11411wliwub11tt puw4w4,w111b110 
uwuiwljw11w11i.J.mli bu ljwraml uwnbglj_wo 4.tt6wljmli, ouri n11nu.'i WJI) ou­
rawgpmll oquiwqn1104.mll t puwljwu g11uimraJmuo: Liwrao hpuuwljwumli 
uwnbglj_mll t libLnwruw uljmuib11ubfll'l 4.rw: 

Uni.J.n11wpw11 uwnbgumli bu uwtuo11np tuuiwg11wo lirabflpo: Liwrao 
UJWUUlbJ1ttqwglj_mLl, hwuwubnlj_mll l.t tuuiwgLtmLl t Ltwljmmli juLnwgun11 
UWJ1EbJ1'1 oqunL[djWLlp 4:1 hWJ1WPOJ1nL[djWLlp, WjUmhbuil.t t.tiwrabrawi.J.nr-

4.mli l.t uwl7bglj_mli t : 
~t.PntubtnLl 4wratt hwuo, tuuiwgubto wLtbtwgumu t u11w uiwhuiwu­

uwu uiLin11mra1muo: Vpwctwllwuwlj qqw1rn11bu tt2umu bu t.Pntuwri11uwu 

owtuut110: 
Liwratt uwnbgliwu ctwliwuwlj qn11on11mraJmuo 4wuiw11i.J.mu t w11-

UlWEttuttg l)bUJP UbJ1U: '1rwunlj_ t UJWJUWUW4,n11i.J.w6 WJU hwuqwuWUEO. 
n11 uwnbglj_wo qwuqlj_wop WJ1UlWEPU zb11uib11mli UJWJ1muw44.mli bu w-
4.btl'l EP! ljw[dp !nfl CIJmrabfl , EWCI ubJ1Ettuub11mLl: ULlpn112 Ljwratt pw11wri­
flf"l!ClbJ1tt uiw11muwljmra1muo, pwgw1mtra1wllp 1m11tt. wlJ.btwumu t qwuq-
4,wott WJ1U1Wppu)"lg 11bUJp ubJ1U Llnuiwlj_nJ1WUJbU hw4WUWJ1 WUUlplSW­
(Jnlj_ Li hwLlbLlwLnwljwu t u11wug uljqpuwljwu UJw11muwljmra1wuo: 

~uwnbglj_wo ljwratt 2m110 tt11bupg ub11ljw1wgumli t hwupw1ttu w11b-

11tt Li ljW[dUWZWEWfltt 1mom1ra: 
uwnbgi.J.wo ljwrar w11wuOttu zbJ1Ulbfll'l ppllpw4wu ljwqllti t.tJm.tm­

tunl[dJWUQ qmqwhbn t.tJntulJ.mu bu u11wug 4Jpqpljwljwu hwuiljmraimuub-
110 (fuuinqajntU[!, uwomgpljmraimuo): Liwratt PW'lWl)flP!Ubfltt t.Pnt.Pntumra­
JntUUbfl[! uwnbgliwu ctwuwuwlj gmjg bu Ulfllj_wo rati4. 4 wrum.uwljmli: 
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Ul]Jnww{/ 4 
4wrafl hfltluw4wu pwri.w'lf1fl!libf1fl 4fl6w4o uwribguwu ctwtlwuw4 

4wrao L. uriw Unw2wgn11 Ltimtmtunqa- '111llll{nri. Ltimtintumia-
pwri. w11riti! ubrio imuubrio JWU hblllliwliplib[l[! 

6 

4wiafl !UWribg4w6 hb-

4wra CbriL!lwl{nrimu ri.m4nru !nri u1miabrifl 
1.4wrimliw4mra1wu w-

L{b1wgmtl 
Qll19bllti'lubrifl PJnt[lb- .., UqwL!l l.jwiauw1m11.fl 

4wrauwJmri. ri.wgnul, Jmri.wqli'lfl41ib- ;.wu2wLflml.'i: Uzw4uwu 
flfl rawri.wliraubrifl w1.4w- Dlirawgpmli imri.fl 4n-

4wJmuwgmu rimuL!lfl wl{b1wgmu 

4wqbflu 4wqbflufl liflgb1 ubrifl w- <Dwiafll ubrfl w 11w2w-
1.4wwq11bqwlllwgmli gmli 

"1twquwifl 1fl1.4wqw1fl Li 
Lfl1.4n1flqfl mctbri.wgmli: l>briubuuiubri Ljuwuuifluopufll').wqwifl 

wl.juitil{wgmtl <wlifl l{wuiwgmli 

-20° C-flg gwori 2b11Liwu- 4wrafl Ltntnfl'lw1flu hw-
4wrauwzwpwri lilf16wumu 4wrauwzw- Liw4wriqti l.jw1mumra-

12writi PJmribri.wgmtl iwu ti2bgmu 

U1.4tn.nw4mglib11: Uuuti2w1.4bu uw11bgmuo wuuzwu t wql').mu 4wiaf1 
u1.4tiuiw4mgubrif1 Ll.riw. uwl.jwJu uw11bgl{w6 l.jwrati 1.4wh1.4wumlio wnw-
2wgumtl t 4wqbtiuwuil.jw[9f1mu.<pnu.<pwuiw1f1u hwuw1fl11fl w1.4w4w1m­
umraJmuo Li uriw UUlilbgmuo w1.4wuw11bgmuflg hbL!ln: 4wqbfluti 4WJnL­
UnL[aJWU l.jnrimuL!lo mctbri.wumu t uw11bgl{w6 l{fl6wl.jmu 4wrafl 1.4wh-
1.4wutlwu ctwul.jbmf1 wl{b[wguwu hblll tlflwuflu: Swpwgliwu Lt tuw11uuwu 
ctwuwuw4 u1.4fluiwl.jmgubrif1 Lfiwrafll ub110 ul.jqpflg wuhblilwlimu b LI , PWJ9 
1.4wh1.4wuuwu ctwuwuwl.jf1 wl{b[wguwuo qmqolif<lwg, uuLflbgmuo wu­
mfl6wuwpwri l').Wn(Jmtl t wuhbL!lWl').Wll~: 

4wrafl uw11bgtlwu ctwuwuwl.j 4wqbfluw1flli hwuwiflrifl wri4wJnqa1m­
uo 4wribtfl t ubri4w1wgub1 hbllll.tJW[ 4b111.4: U4qpmu uibri.fl t mublimu 
l.jwqbflufl uflgb[Ubflfl tlwuuw4fl w1.4wwq[lbqwlilwgmuo, wl{b[wumtl t 
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4ntnfl'l 4wl9flmtlfl .<pnu.<pnlilfl pwuw4Q, flu4 hbllln tlflgb[libf1D tlflwumtl bu 
1.4flu'l tlwulifl41ibf1fl, nrinup uwribgl[wo 4wrafl w1.4wuwribgtlwli ctwtlw­
uw4 UUlJlnul bu: 

Uwribgl[w6 4wramtl 4wqbfllifl w1.4w4wJmumiaJmliQ 4wtul[w6 t 
4wraliwzwpwrifl pJmribri.wguwli hblil: 4wqbfluD tlumtl t 4ntnflri. l[fl6w-
4nu.'i tlflli!L. WJu 1.4whQ, bf1p 4wiauwzwpwrifl tlfl tlwuQ qLflul[mu t tm6mJ­
ranul: 

Uwribgl[wo l.jwrafl uwribgtlwli Li 1.4wh1.4wliliwu ctwliwliwl.j u1.4fllllw-
4mgubrifl 1.4wrimliw4mra1mliQ 4wribtfl t pwf1<3riwgub1 4Wl9'1mliti hbriwg­
uwu tlfl2ngnl[, liflU!l.t uwribgnulo l.jwiaflli wl[b[wglibtnl[ gfllilf1WU1Ubf1, 
1.4ntfl.'Pnu.<pwL!lubri. tlflli!L. uwribgmuo 2britlwlizwl.jmlinl[ Li wriwq uwrib­
gmlinl[ hwuqflulil l[fl6w4mli: 

4wiaCiwJmri.: 4wrafl uwribgliwu Li uriw hblllwqw w1.4wuw11bgliwu 
ctwuwliw4 lllbrtfl t mlibumtl imri.fl w1.4wl.jwimuwgmtlQ: Uriw2flu hbriraflu 
l').W L4WJUWUWL[nril[w6 t UWt1nLJ9fl Lt Jmri.fl 2briliw1tiu QUl').[Wjlibgtlw(J qnri-
6w4flgubrifl Libomraimuubrinl[: 3mri_ti DLI'llWJlibgliwli qnriowl.jflgo 2 wu­
qwli wl[blfl t uwrim19fl oliri.tw1ubguwu qnriowl.jgflg: 9.brilimraiwu pwri<3-
rwgtlwli ctwuwuwl.j Jmri.fl owl[W[fl wl[b[wgmlio wl{b[fl PWfl~[l t . .QWU 
uwrim19fllio. muL!lfl uwrinLJg-Jmri. .<pwqwubrifl pwctwliliwu uw4b11L.m1raflu 
wriw2wlimli bu twril[w6miaJmuubf1, nrinup wriw2 bu pbrimu imri_wqu­
ri.fll.jubrifl iawri.wuraubrifl l[uwumlio: 

Uriwq tunrio uwribgnulD WJupwu tl mctbri. !fl ramtwglimu JnL'l.WJflli 
.'Pwqw1fl 4w1mumia1muo wl[btfl Liwuri uwrigwpimribri.ubrifl wriw2wgliwu 
hb lllliwlipnl{: 

-12 °C 2b11Liwulllfl6wunu.'i uwribgl{mli t 4wrafl 2f111 Linlil 92 %-Q, tiu4 
uuwgwo 2rimli tulllwumu bu wri.brio Li raramubrio . tiuw u1.4wulJlmu t 1m-
11.wqu'lti4ubriti raW'l.WUF!Ub[lfl u1.41'1Lflw4mgubf1fl l').bUWlilnL!lW911WJl1U: 4w­
rati 211fl uwribgmuo wriw2 t pbrimu Jmri.fl luLflwgmli[!, nriti wri'l.Jmupmu 
1mri.w1tiu tlimtutiw1fl l.jw1mumra1muo fl2limli t: nri1.4buqfl 4wlitul{fl .<pw­
qwlibrifl pwctwumliQ, 4wiao uflu!L. uwnbgmlio wuhriwctbzlll t hwliwub­
nbt: 

4wiauwzwpwri: Uwnbg4wo 4wramli 4wraliwzwpwrio qlilul[mtl t 
PJmribri.wgl{wo l[fl6w4nu.l: CwL!l 4wriL.nri t, n[l1.4buqfl utili!L. uw11bgmuo 
4wrafl 1.4w11.bguwli ctwuwliw4 4wraliwzwpwriti p1mrib11.lib11 Htiubli, nrinlip 
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4wrmri. bCJ hwCJqf'luwCJwt p1nq1brtwgliw[J 4bCJUlrnCJCJbr : 4wraCJw2wpwnti 
mctbrtWQL/.WO PJm("lbl'J.WQntli[! pbrnuJ t Ljlwraf'ltCJbrf'l Ounl/. 4wqbf1[Jjl 
CJUV1bgliwCJo: Ujl) lllWU16Wrml/. 4wrar lllWl'J.bgliw[J u CJrw uwnbgliw(J lir2u 
ctwliwCJwljwlir2ngf1 wL1.b1wgmlio gwCJ4w1r !t: 

l>b("ILJb(unCJb("I: Uw17bgmli[! wql)nlll t .'.f>b11lib(JUlCJb11r WljUljll/.mraJw(J 
Ll.rw. nrf'l pCJnqawqf'lro 4wtul/.w6 t Jmri.wqCJ11f1ljCJb11f1 rawri.wCJrar duwlJin­
tumra1wCJ wuUlr6wCJrg • .'.f>brlibCJV1wJrCJ uuirUlwljmgf'l 11tCJwUlmrwgrw­
Jrg. 4wqbrCJr lirQbtCJb("lr WUjWWq("lbQWV1WQntlif'lg: '1WCJl)Wl'J. UWnbgliw(J 
ctwliwCJwlj .'.f>brlibCJUlCJbrr w4Ulrl/.mra1mCJo Ljlntul/.mli t wL1.b1r. pwCJ w­
rwqr awliwCJw4: 

Uw17bgmlirg hbUln ljwramli wljUlf'll/.wCJnul b(J tf'luiwqwCJbro. pwrd­
nwCJmli t n("lnz OJ:>Url)wqwCJb("lr WljUlf'll/.nqaJnLCJ[!: 

Uf'lwctwliwCJwlj 1f1qngf1lif1 wljLilrl/.mra1mCJo ljwraf'l lllwhuiwCJLlw(J ctw­
LlwCJwlj 2 ct Ulunri.mraJwllp -2 ... -4 °e-mli r2CJmli t hWUW("IJW 5 %-nl/., f'lulj 
48 a uiwhl.llwCJLlwCJ awllwCJwlj· 70 %-nl/. uUlmQr! CJlimzr hwllbllwUl: 

3. 8.2. Ulif1/1 uwolignul[J 
4b112rCJ lllwrrCJbnrCJ 1w1CJn11bCJ 4rrwoLl,mu t 40 ... so % 1mri.w1CJmra­

iwlip ubrf'l uwnbgmllo: Utro lJiwrabrawt.1.nrmtl bCJ pwror wtlrmra1wCJ llln-
1rtrar1bCJw1rCJ l.llW("lljb("lr Llb2 U UW17bgCJmli linUl 30 ljq qw(JqLl,WO m(Jbgnrt 
p1nljCJb11nt.1.: Uliwl7Ll,w ubqnCJmli W("IUlWflnt.1.wo u uwnbgLl,wo utro oq­
lllwqnromli b[J ljwrwqr W("IUlWl)llmraiwu dwtlwuw4: unwCJnLI, hwru­
LilwgClmll b(J wzClwCJ-MowCJ ubqnCJmli uUlwgLl,wo ubno. pwCJr nr wnw-
2rCJo VlW("lpb("ILl,ntli t libO ljWjntCJnLfdJWtlp U r2bQCJntll t ljWJClr W("IUlWl)­
("lnLJCljWCJ hbUl 4wuiLl.wo ubqnuwiru UlWLilwCJmuutro: 

Ubrf'l uwl7bgliwu awliwCJwlj ljwrunr CJ2wCJwljmra1mCJ mCJr qnrooCJ­
rawgr IJW("ld("I W("IWQnLfdjnLCJ[!: '1WCJl)Wl'J. UW17bgliw(J dwliw(Jwlj UUlbl'J.O­
Ll,mli bCJ pwrtCJuiwulll uiw1tlwCJCJb11 liratreCJtrr 11buUlwpr1rqwgliwu hw­
liwn: '1buV1wpr1rqwgliwCJ hbllluwCJpnLI, liratrpCJbrf'l ljnCJuf'luUlbCJgrwCJ 
flW17CJmli t wCJhwliwubo, oCJq nnmll wCJhwliwub17mra1mCJo wL1,b1wunul t 
UW17bgliw(J W("IWqnt[djWCJ r2bQliWCJ , UjWhl.llW(Jliw(J 2b("lliWUUlr6w(Jr W­
Ll,b[wgliw(J u liratrs:imli Jmri.r l.llwnmCJwljmra1wCJ wt.1.t1wgliwCJ hblll liblj­
lllbrt: 
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3.8.3. l./wpuwznr;fl uwolignulo 
4wrar urabrllwCJ ubqnCJw1CJmra1wu ljwuiwljgmra1wlip u uuiwnnri.ub­

rf'lCJ ljwraCJwzn17nt.1. WUfuWLjlWU UWUlWljW(lW("IUWU CJl.llWUlWljnL/. WUh("IW­
ctbzlll t uUlbl'J.Obt urw nbqb("ILl,Clbro uwnbgllwu 6wCJwuiwrhnLI,: 

4w13CJwznn[] wCJh("IWGb2V1 t UWl7bgCJb[ QWO("I 2b("lliWuUlr6w(J(JbllnLlJ, 
ewCJr nr WJI) awllwCJwlj wrwqwCJmll t WJI) qnrooCJrawgo u CJLl,wqwqmJCJ 
WUUlf16w(JnLI, lJlnfuLl,mll (Jpw npwljo: <wulllWlllLl,WO t, np ljwrauwznojl 
uwnbgliwCI 1wL1,wqm1u 2trllwuUljl6w[J t hwCJl)jluwClmll -28".-30 °c: 4b­
ro CJ2L1. wo 2b11LlwuUlr6wCJC1bpmll Vlbri.r t mCJbCJmll ljwraCJwznor wrwq 
uwnbgmlio. tiClrn qmqwljgl/.mll t pwqliwpwCJw4 uw17gwp1m11bri.CJb11f1 
4bCJUl11nCJCJbrf1 qn1wgnulnL1.: '1rw W("ll)JmCJpmli ljwraCJwznor wlipnl)2 
qwuqLl,wonLI, wl7w2wCJmll bu hwLl,wuwrw!wljl pw2tuL1.wo LlwCJr uwo­
gwpimrtri. ubr: - 20 °c-rg pwridr 2triliwulllr6wCJr l)bl.ll2mli uwl7bgllwCJ 
qn("IO[!CJldWQ[! [!CJfdWUntli t l)WCJl)Wl'J., n("ljl UjWU16wnnLI, Wr2W2WCJntll bu 
1tm2nr pJmrbri.utr: Uuiwuwobgllwu ctwllwCJwlj WJl)UJhuti 4wraCJwznoo 
oboe t pbrmll L'1211t.1.nri. u tlwurwhwuijllj 4nCJuruUlbCJgjlw: UJI) oCJrawg-
2mtl wow2wgw6 2nq10 wCJhwLl,wuwr t pwztut.l.mtl 4wraCJw2nnr wlipn112 
qwuqL1,won4, ru4 CJrw lir liwuo CJntJCJru4 wCJ2wUlLl,mli t tlrabrprg: 

6zUlLl,WO t. nr ljw13CJw2nno wCJhrwdbzui t uwnbgCJbt rCJUlbCJurLI, 
4bruin4. lirCJ!u 1,4 x 10·2 Ll/d wrwqmraiwlip: l"l(JuibCJurt.1. uwnbgliw(J oq­
UlWqnpomtlo ramJl t Lilwtru wnwt.1.t1wqm1CJ l.llwhuiwClbt uUJrUlwljmgjl 
uljqpCJwljwCJ ljwnmgL1,wo20 u 1mri.r 11ruuitruw1CJmra1muo. hbuiuwpwr 
uwu CJL1,wqwqm1CJ LjlmflntubL 4wraCJwznnr 2rwuiwhlllw(J hwui4mra1mC10 u 
4wutubt 02url)wgllwCJ qnroourawgo: 4wraCJw2nno uwnbgClmtl bCJ .'.f>uw­
qwubrmtl, PlnljCJbpmli ljwtl LjlwratrawL1.nrL1.w6 LlwCJr V1wpwJmtl: 

3.8.4. l./w11wqf1 uwr;ligmtlo 
4wtut.1.wo uiwhuiwCJtlwCJ Ulunri.mraimClrg. ljwrwqo mri.wnljmli bCJ 

-7 ... -30 °e 2b11uwuUlr6wCJnL1. uw17CJwnwCJw1tiC1 tugtr: brat 4wrwqo 
i.ywhLl,btm t 3 wliurg n! wLl,bt dwtl4buinLI,, wuiw 2truwuUljl6wCJo hwu­
UlWUlntli bu -12 .. . -18 De, tlb4 UlW("lnLQ wLl,btr' -20 ... -30 De : Pwrw4 
11tiuuitrut.1.wo 2mro 4wrwqmli !r uwo!mli CJm1uru4 -20 De-mil: t-iulj brat 
2mrio pwLl,wljwCJjlCJ 1wt.1. !r l)f'lulllbruL1.wo, wuiw uwnbgtlwCJ dwliwuw4 
4wrwqr lirwljUlnro 4wrnrt t 6w262b1: -12 ... -20 De 2trtlwuuir6wumtl 
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qn116uw4wrm11bu 11w11w11bglJ.nul bu llwu11tub11h qw11qwgllwu ti w11qb· 
1w4lJ.nu.l bCJ 4buuwphllhw4wu qn116ourawgCJb110: 

U11.h 4w11wqo wlJ.bth 4wJmu t gw611 1111w4wu 2b11llwulllh6wuub­
rimll , pwu pwgwuw4wuub11mll, pwur n11 CJ11wCJmll 4b11wLmh wrrn 
PWfldfl tulllnqaJwu tnL6mJraCJbf1 wow2wgCJb1n4. h2bgumll t uuwqliwJh uw­
nbgliw(J 2b11uwulllh6wCJo Ii umb116mli t pw11bCJU1wum U1WJllwCJub11 uwCJ-
11tub11h qw11qwgliwCJ hwllw11: 

Pwgwuw4wCJ 2bflllWulllh6wCJubfl1J pw4w4wurCJ 4fl6Wlllnu.'l bCJ 4w-
11wqnu.'l IJUfOWQnrJ. 4"JmtJntumraJmCJCJbflh 6WlJ.WllJ, UW4WJCJ ~b(J WU1Whn­
lJ.mu Ufabfl2h nf1W4h lflhlJ. 4WJnLClnLfOJnlU[l: <DnfldCJW4WU hblllWqnlllnqa­
JnLUUb[l[! QmJg b(J mlJ.bt, nfl llwCJfltwpwuw4wu qn1160CJrawgCJb110 11wuri.w­
ri.bglJ.mli bu 4wflwqh U1WhU1wuuwu -18 °C-hg gw6fl 2b11 uwulllh6wuub-
11mu: 

3. 8. 5. Uwoump1wu oqUJwqnpani uo U/WIJU/WIJWl.//1 
Wf7U7Wl)f7nLPJnL uni tl 

'llwri.ll.lwri.w4h tuwnum1111h hwliwubnmlihg Ii U1Wumb11hqwgmllhg 
hbllln WJU WUhflwdbzm t ll.IW'lbg(Jb[, ru4 4WtulJ.w6 4w1mCJwgmgh~hg' 
uwli hwum(JwgCJb1: 

tuwnumri110 ll.IW'lbgumll bu LihCJili 2 ... 5 °c: <wumuwguw(J ourawg-
20 mlimll t 6 ... 18 ctwu 3 ... 8 °c 2b11uwulllh6wunu.'l : 'llwri.bgmlihg hbllln 
u4ulJ.mli t 4wrauw1mri.h PJnLflbri.wgmuo: nflll.lbuqh pwgwobt Jntri.h hw­
lllh4ubf1h wnw2wgmllo -iiflhqbrimu uwnbguw(J ctwllwuw4, 4wrauw1m11r 
PJnLf1bri.wgmllo ll.lblll2 t lflh4. 4.b112wglJ.w6 1hur: 3mri.h pJmribri.wguwCJ 
ctwuwCJw4 wu2wllllJ.mll t 2b11umra1wu n11n2 2wCJw4mra1mu, w111 ll.IWlll-
6wrmlJ. ti ll.IWhU1wCJllwCJ lllWfln11.mra1mCJmu tuwnumfllllJ ll.lbmp t ll.!Wfl­
mwri.hf1 ll.IW'1.bgub1: 

<wumuwguw(J ctwllwuw4 4wrar LIU1hmw4mgCJb110 ti n11n2 4wJmuw­
gmgh~ CJbrio w11unripmll bu wqwm 2m110 Ii hh1111wmwgrnu 211h 4.h6w4n4 
WJU 4Wll.lmli: tuwnCJm11ri.h llw6mgr4mraJmCJo PWf1C'lf1WUmu t, rum Ii 
Ull.IWUlllmu t uwngwp1mflbri.ub11h llb6mra1wu r 2bguwCJo :Pf1hqb11wgliwu 
ctw LiwCJw4: brab tuwnumfl'llJ Wfll.J1W'lf14.bt t db[ WlllhCJh oqlllwqn116-
Liwlip, wll.lw hwumuwguwu qn1160CJrawgo hwu 11ruwumll t lllbtuunin­
qhw4wCJ qnfl6ourawgh ll.1Wflll1Wllhfl 4"1nq: 
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lflwm11wumh UIW'lll.IW'lW4h n11w4o 4wtulJ.w6 t q1tuwlJ.n11wU1bu 
uriwurg. rab n11pwum{ t 6hzlll r11w4wuwglJ.mll -iif1hqb(lwgmuo: .'hf111qb­
[1WQnLU0 pumrawq114.mll t pJmf1bri. wqniwgliwu Wflwqmra1mun4 li hw11-
uwCJ wulhr6wunlJ.: .'hflhqb11mu tuwoum1111h uwobguwu ctwllwCJw4 wuh-
11wctbzlll t UU1Wumbt uwnmJgh llwu11 PJnLf1bri.ub11h wnw2wguwuo Li hw11-
uwCJ 0U1mhllw1 wulllh6wur umwguwuo: PJm11bri.wqn1wguwu w11wqmra­
imCJo Ii pJmflb'1.CJbf1h ub6mraJmuo 4wtulJ.w6mraJWU ub2 b(J qlllulJ.mu :P11h­
qbf1h q1wumli tuwoum1111h tuwouuwu w11wqmra1murg Ii :P11hqb11wguwu 

2b11uwulllh6wurg: 
tuwnCJm1111ub11h hw11lJ.w6mra1mCJo U1WJllwuwlJ.n11lJ.w6 t CJ11wug 4wq­

Lin4. Ii tlzw4uw(J lllbju CJn1nqhw4wCJ obdhliUb 11nlJ., 4WJnLUWgmgh~l1 lllb­
uw4nlJ. li pwuw4n4: UJu1,4bu, wiu pwf1dflwumu t 4wrar 1mri.wqm114 ~n11 
u1mrabf1h wlJ.b1wgliwu, 1m11.h Li 4wrauwzwpwrih ll.IWf1muw4mraiwCJ h2bg­
LiwCJ , Jmrtwqu 11h4Ubf1h llb6mra1wu h2bgllwu hbm llb4lllh11: UJU tuwn­
umri11ubf11J , n(lnU2 W[lU1Wllf1lJ.W6 b(J inf1 4WfOUWJhU llrabf1pUbf1h OQlllW­
qnf16UWLip , hwrilJ.mli bu wlJ.bth 1wlJ., pw(J 4wral1 oqlllwqnf)Mwllp: 3mri.11 
UnLJU UIWflnLUW4mra1w(J 11bU1QnLU wlJ.bth lWLl bu hwrilJ.mll WJU tuwn­
Unlfll"j.Ubfl[l, n11nup w11mw11114.w6 bu ubril1 oqmwqn11Mwup, pwu ub11w-
4wriwqh 4hriwnuwup tuwoCmLf1ri.ub110: 

lflWl"].ll.IWl'l.W4mll 011h UIWflnLUW4mra1muo Ii 011h ll.l'lll.12W4Ubf1h ub-
6mraimuo 4wtul{w6 bu uwli -iif1hqbf1ubrih 4nUUlllf1nt4llll14. wnwuC'luw­
hwm4mra1muubrihg: Lw4. n11w4h UIW'lll.IW'lW4mli 01111 Ulllll.12W4Ubf111 u11-
2hu ubomra1muo ll.lblllp t 1rur 60 ll4Li-hg ub6: 

.'hrihqb11wgllwu hwuw11 tuwnum11110 lllf1lJ.mu t :Pril1qbf1h q1wu11 ub2, 
nrilllbrJ. WJU ll.IWrJ.bglJ.mll t li uwnimll UflW ub11pl1u Liw4b11tim1rah 411w: 
Uwogw4wtw6 2b11mh hwulllmra1muo wuuzwu t, pwCJ11 n11 WJCJ wCJoCJ11-
hwm 4lllf1lJ.mu t tuwnCJhih 4riw wu11w4g4.w6 Ii 4wri.wlJ..lWf1hCJ ubri.ll4.w6 
11wCJw4CJb11nlJ.: uwobguwu qn116ourawgo qqw1rnflbu w11wqwumll t 
tuwnUnLfl'lh juwnCJuw(J Wfll"j.jntCJpmu, hCJm llhWdWuUJCJW4 4wCJtumu t 
PJmribri.CJbflh tlb4o u1murCJ ubf1lllw6muo: .'hflhqb11wguwCJ ctwllwCJw4 qn­
Jwgn11 pJm11b11.CJb11h llb6mra1mCJo Ii C'llio 4wtulJ.w6 bu tuwnum1111h uwnbg­
uw(J wriwqmraimCJrg, UflW 4wqurg. hw11l{w6mra1wCJ WUlllh6wurg, 01111 
ll.lllll.12w4ubrih ub6mra1mCJrg ti 4wll.ll{w6 211h pwuw4rg: 

.'hf1hqbf1h9 11m11u b4nri. ll.IWl"J.ll.IW'l.W4h 2b11uwumh6wCJo lllWlllWCJ-
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L{nul t -5 ... -7 °C UWhllWUUb[mUl: l>[lflqb(1WQtlWU QU[C!Wg,pnul UWD!nlll t 
uflu1L. 45 ... 60 % 2m11: 

1.Jbfl4WJmtlu IJ..IW'1.IJ..IW'1.W4fl W[lU1W11flnL[aJnLUmtl OQU1Wqn116mu b(J 
uwL. QW0(12b(1liWUU1fl6wuwjflu ~(1flqb(1Ub[l -9 ... -11 °C 2b(1liWUU1fl6wunl{ 
IJ..IW'1.IJ..IW'1.W4 UU1WUWLm hwliwr: UJ'llllflUfl UjW'1.IJ..IW'1.W4fl ljwrmtgl{w6,po 
qqwLflnrbu wl{bLfl LWL{U t L. tlflwdwtlwuwlj 4r.6wll1L{mtl t WJ'l uiwri1J..1w­
riw4fl 4mfltlwu L11L.n11mra1muo: 

<I>wrabrawt.1.n11L{w6 IJ..IWrtlJ..IWrtw4fl ljmflmlio wug4wgumtl bu -18 °c 
L. wt.{ bLfl gw611 2brliwutnf16wumtl: 4nlfitlwu qn116ourawgo, nrfl dwllw­
uwlj IJ..lwriuiwriw4fl 2t11tlwu1J1f16wuo fl2umtl t llf1u1L. -15 .. . -18 °c, qm­
qw494mu t llCJWgW6 Ollfl UW)']bgmun4· UW)']nttl t 2flfl QU'lhWUnL[l QWUW­
ljfl 75 ... 85 %-o: 9.[lfl Lf'lflt.I. pjmf1b11wgmtlo WUhUW[l t I ,pwufl nr UUJUU1f14 
wt.tbLwumu t wribrfl L. 2w.ew11fl 1J..1WflmUwljmra1muo Lnt6m1rafl 1uwnbg-
4.w6 uwunul, nrfl hb1J1L.wu,pm{ 4ll1flnt4 f12umtl t uw12bgllwu 2b11tlwu1J1fl-
6wuo (-50 °C-f1g gwor): 

4nlfiuwu qnroourawgo ourawurnli t wl{btfl 11wu11w11. pw(J ~[lflqb(1w­
gmuo, L. UJ)']WUQ tlbfuwUf14wljwu tuw)'](Jtlw(J: UJ'l UjWU16W)']nl{ tL IJ..IWJ­
UUJUUb(1 bu u1J1brt64.mu uwrmlJgfl tunznr pJmflbriubrfl W)']w2wgllwu hw­
uwr L. U[lWUg Ub(1U1W6muo ljnzl.11 pjmflb11wguwu hfltl,pfl: UflPW'lflUUjb(1U 
1J..1U11bg4w6 JnL'lfl ~WqWJfl, pwqllWJ?WUW4 0'lfl l4'1.l42W4Ubflf1 Wl14WJmra­
JnLUQ tunrnu11n1J1mtl bu tunznr ub111J1w6w6 uw)']9WpJm11triubrf1 qn1wg­
uwuo: -20 °c 2bf1LIWUU1fl6wun4 IJ..IW'1.IJ..IWrtW4ntll qb(1Wljz)']mtl t pjm[lb­
riwgl{w6 4W)']nL94.W6po: UJ'llJ..lflUfl IJ..IW'1.l4W'1.W40 mufl uiflu'l 4nUuflu­
U1bUgflw L. pw4w4wuflu pwf1~fl wllrmra1mu: 4nlf11lwu L11L.nrimra1muo 
4wtut.tw6 t IJ..IW'1.l4W'1.W4fl ljwqtlflg, Wf1U1W,pflu tlf12w4WJflfl 2t11uwu1J1fl-
6wuflg, oqLnwqn1164.n11 uwr.ewt.tn11mtlub11f19, lfiwrabrawt.1.n11llwu Lnbuw-
4fl9 L. WJtU: 4nlfi4w6 IJ..IW'1.IJ..IW'1.W4mtl UWl1QWpjnt(1brtUbf1fl tlb6mra1muo 
100 ulju-flg pwri~r !l4bll1p t tflufl: 4m.fltlwu tugmtl 2brtlwu1J1f16wuo L11w­
L11wul{nul t -28 ... -35 °c uwhtlwuUb[lmll: 

3.9. Uu/1 b. tluwtlpbf1JlUbf1/1 uwnbgmtl[] 

Ufluo L. tluwtlrabrpubro uw)']bgumtl bu t114w11wunL. IJ..lwhuiwullwu 
hwtlw(1· Lifl QWUfl Wuu4w QU[aWQ2nttl: 'lw 4WIJ..IL{W6 t W(1U1W'l(1nL[aJWU 
ubqnuw1umra1wu, hb1J1wqw L11b11wlf1ntumtlub11fl wuh11wdbzL11mra1wu L. n-
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11n2w4fl )']bqb114.uo11fl w12ljw1mra1wu UUjwL11wljwhw11tlw11mra1wu hbl.11: 
lubU L. tunqfl tlfluo uw12bgumll ou ljfluwtlubrih.Pfl ll10upnl{, f1u4 

UbU llubrifl,pnl{, burawllrao11,puo110 L. 2twq114t.1.w6 tlfluo· t112ttt.iub11f1 wr~ 

U1W'l/1nLfaJWU hwtlwr: 
Uut11tt.eut110 L. 4f1uwliubritt.euoro uw11bgumtl bu 4wtul{w6 t.l.h.6w-

4mtl, uwnbgun11 tugormll 011tt 2t11llwu1J1tt6wuo -25 °c L. gw611 'lbl4pmll· 
Ol'J.fl uL11fll4n11wljwu 2w11dtlw(J oq1J1wqn116tlwlip: 

4wtul{w6 llub11f1Ph !WlflUbf1h9. pL11L{w6mra1muttg L. uw11bgtlwu UjWJ­
tlwuubrhg qnroourawgfl U1L.nrimraJnLUO U1WU1WUL{mli t LWJU uwhllwuub­
rmtl ' 20 .. . 60 dwll: lunznr llubrih.PU0/10 tun(1hnt(1'l t l.11(14.mtl Lnb'l.W'lf"lbL 
2t11llw1J1wf1 uw11,pbf1f1U llnl.11 ljwli tu9h WJU tlwumtl, n(1U1b'1. w4bth ttu­
Lnbuutt4 t uw110 011tt 2w_ndfntlo: Uutt uw11bgtlwu dwtlwuwlj !nrwgmtlo 
qunut.tmtl t 0,6 ... 1,2 % 001hllwuut11mtl L. 4wtul{w6 t llutt nrw4h9 L. uw­
)']bgllwu UjWJtlWUUb[lflg: ~n11wgtlwu uwhtlwUWJflU [anLJLWU1(1bLh !Wlfl0/10 
11bqtwlibuunwgl{w6 bu hwll1mlj un11liwL11ttl{ub11n4: 

011h hw11wpb11wljwu tunuwt.1.mra1muo uw)']bguwu tugb11mu !fl 4w11-
qw4.n11L{mll L. IJ..lf1W4L11h4nrbu wq11bgmra1mu !fl mubumtl !nrwgliwu tlb-
6mra1wu 4f1W: 9.b(1tlWUU1fl6WUWJflU 'lW2U1h wuhw4wuwrmt[aJWU hb­
U1L.WU,pn4 W)']w2wumli t CiwL. Ol'J.h hw11wpbf1wljwu tunuwl{mra1wu L. tun­
uw4WIJ..IW[lmCiw4mra1wu l').W2U1bf1h wuhw4wuw11w1wlf1mra1mu: UJU 
IJ..IWJtlwuub11mtl uutt U1Wp tunuw4 uwljb11L.m1raf1g tunuwl{mra1wu qntn11-
2hwgmtlo 11bl4h 011 L. tunuwt.1.mra1wu uuunbgmtlo 011ttg ~uw1f1u tlmzunw4tt 
L11bu,pn4 IJ..IW'l.bgUn'l. tlW(1U1ljng[Jbf1h t.{(1W U1L.ntll t WUljWfu O'lh tlh2flu 
hw11wpb11mra1muttg tugmtl: 

Uufl uwnbgtlwu unbtuuntnqf1w1mtl L11W[lpb11mtl bu 2 b11wuw4· bf14-
:pwqw1ttu, b(1p UW)']bgl{mll t UWfuWUjbU l4W'1.bg4W6 llt'IUO, L. LihW~WqW­
Jt'IU, b(1p UW)']bg4mtl t [aW(1tl, !hWLWO tlfluo: 4b112f1uu W(1U1W'lf1nL[ajntUmtl 
mutt LWJU 4hf1Wl1nt(ajntU: 

(WU1m4 hbL11wqnL11nt[C!JntUUbf1U m l4f1WljU1f14wu gmjg bu ll14bt. n11 
lihw:Pwq uw)']bgmtlo 4116wl.I1mll t tlufl uw)']uw11wuw1f1Ci llzwljmuo 
30 ... 40 %' hwtlbtlwll1btn4 uiwribgtlwu qmtlw11w1ttu L11L.nrimra1wu L. b114-
:Pwq b11wuw4n4 uwnbgllwu hbl.11: 411.6wL11L{mtl t uwL. w2tuw1J1wuptt 
6wtuuo L. wqwunt.tmtl bu tlwljb11buub11· uiw11bgllwu tugtrttg uw)']bgtlwu 
wuiwptmutlwu qn116nrimra1muub11f1 411.6w1J1tlwu hb1J1L.wupnl{: PCiw4wu 

53 



4nrmuuiuhfltJ 0LIJlhWunLf1 ~WLj1Ubfl[] UWQUWflWUWJtJU tlzw4tlw[J dwtlw­
uw4 4[16WU14mtl b[J tltJW~Wq hflWUW4tJ Jlbll!QnUl 4tJunl{ ~Wlfl' bp4~W­

qWJtJutJ hwuMwuimraJwtlp: 
Utiw~wq uwobguwu ctwliwuw4 4uipm4 w6mtl t uwnbguwu fugb­

flti llfWf1.hgun11 UW[lQbflti 2bflUWJtJU pbuut.twomraJWU WUhWt.!WUW[lW!W­
lflmraJmuo: 'lw ll.fbUlQ t hwz4ti wnut.tti uwfuwqMwu ctwtlwuw4, ou11 n­
rmu WJUlllbfl. Wl'JWt.!b[nL[C!JnLU b[J UlW[tJU WUOUJlhWlll , WJ[ ni [Ob llfWflpb­
flWPWfl, qnpon11 tugartiu: 

UwuuwqtJmwg4wo hwumbutlwu ctwuwuw4 i bu hwJuiuwpbp4bl 
ntUlbUlJlUbfljl hWUWjtJu lilWflpbflnL[OjnLUUbfl, npnup ll!Wlil(lWUlilt.!bl bu 
tljlw~wq Li. bp4~wq uwubguwu b11.wuw4ubpn4: Ujlw~wq b11wuw4n4 
uwuhgl{w6 urabflQjl hwumuwgtlwu wuhw4wuwrnqa1muo tlwuuwt.tnpw­
ll!hu [flWgl{mu t ll.fWhllfWUUWU dwliwuw4 llWUllWfl. []UfOWQnll 4buuwptJ­
lijlw4wu qnroourawgubpn4: Uju 11bu.mmli, bflp uwuhg4w6 utiuo uwfuw­
uihut.!mli t bfl2'14b11buti Wfll1lWJ111nLfaJWu hwuwr. utiuili. uwubgmuo hw­
umuwguwu pwgw4WJnL[C!JnLU[! uzwuw4mraJnLU !nLUjl, pwujl nfl hwuw­
ll!WUlWUfuWu qnroourawgo uuigl{mu t brzti4b11buti wruiw11rmra1wu 
Ulbfuun[nqtJWJjl ub2: 

Uowuotiu lfiwrahraw4nri4w6 hurawuphppuhpo Li. utiuo uwuhgl{mli bu 
uwubguwu Wll.fwrwmuhpmli 4wu uwubguwu fugbpmu WJU b11.wuw4ub-
11nl{, tiui nri uuti 11hll.fpmu: Uwnbguwu uili.n11mra1muo npnzt.tnu.'i t lflwrab­
rati hwulflmraimujlg Li. llfWJtlwuubpjlg btubtn4: '.Jnpwguwu iwlflubrio bu­
pwurabrpubf1'1 011mu uwnbgliwu ctwuwuw4 ouui unpuwuitit.tubpjl 4wq­
limli t 0,8 ... 1 ,6 %: 

3. 10. Unf7pwa fiJOfU/1 uwolignul[J 

U1u 4wmwr4mli t fugbpnur 2b11limp1wu tiuuibuutit.t hbuwgliwu 
4wli hwliWll!WUlWUfuWU uwubgunri. WllfWflWUlUbpmli: 

Unrirawo ra12iuti uwobguwu ubdtilio 011mu ouui 011ti 2bruwumjl6wujl 
Li zwrctuwu wpwqmra1wu umJuu t , tiui nri liujl hwuwri: 

bpp uubri.jlpubpo uwubgumli bu w114ri.brmu 11wrut.tw6 4ti6w4mtl, 
Wll!W w114ri.b11'1 4wlfiw11tiiub110 hwumu bu, tiu4 lfiwrabrawl{npuwu ram11-
rao 2r2mu bu wJull.fhu, nri 0110 wt.tbtti hwuqtJulll ra112ti unppwo rauiCJ'1 uw-
4brbuo: 
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U114ri.b110 uib11.wr111nu.'i bu uwobgliwu fugbpti L{wu11w4ubpmu zwfu­
uwuiwoli., hwmw4ti 1 u2 pbuu4womra1muo 4wqumli t 150 ... 200 Ltq: 

<wl{brti Li. pw11b11ti uwnbguwu lJlli.nri.mraJmuo 4wqlimli t 16 ... 20 
ctwli, tiu4 uwqbpti Li. hu114whw4b11ti hwtlwp· 30 .. .40 ctwu: '.Jnpwgmli[! 
w1u 11bu.iemu qlflut.tmu t 0,3 ... 0,5 %-ti uwhuwuubpmu: 

Uw12bgmuo w ll.fwpwmubpmu -25 ... -30 °c 2b ruwulllti6wumu Li. 011ti 
zwrictuwu wrwqmra1wu 4 ... 6 li/4r4 11bll!pmu 4ri6wuil{mu t ctwliwuw4o 

30 .. . 35 %-nt.t: 
Ull!WlilW4whwpuwp t unpraw6 fal'JinLUO uwnbgUbt wow(Jg UWfuUW-

4wu ll!Wllbguwu: bppbuu fa1'1! Ut'l liub11tJEUh[lO l1lh'1.Wlll1nLU bu hwlllm4 
utJU[abllltJ4 faWflWU[C!UbptJ ub2, Wll!W hw(Jmu bu 0110 li. UWl'2bgumu hb-

ri.m4ubpmu: 
~4ti tlbtwuctti uwobgmuo: Uri111muwpbpmp1mumli oquiwqnrol{mtl 

t at.tr ub1wudjl uwnbgmuo: Uupn112w4wu hw44tiraubr [] ibCJ uw11bg4mu, 

QWUjl nfl llfWJfOnLU t U[lWUQ 4bfl.li.O: 
<wl{4tiraubpti uuu11w1tiu U!Wflmuw4mraJwu wu2wuimuo 4b11.Li.tig 

hUWf1W4nf1nL[ajnLU t UlW[jlU UUlWUW[ U[ab(lp, np[] hWflUWfl t hrmzwl.jb­
'lbujl Wf1JlJnLUwpbrmra1mumli Li hwuwpw4w4wu uuu11mli: UJU uib11w11-
flnLU bu 4ntlU1w4ui mwriwiti ub2 Li ll!Whll!wumli uwobg4wo 4ti6w4mu: 
~4'1 qwuql{woti hwuwp oquiwqnponul bu 4bri.Liti wr wui mubgn11 hwl{" 
4tiraubf1[!, UWU[l Li. Wll![lWUQWJtiU ni wpdbQWJUnLfaJWU WflUlWQtiU hWU1-
l.jwutizubpn4, npnuQ ibU wq11mtl hw44tirati uuu11w1tiu uwuti uuu11w1tiu 
wpctn11mraiwu t.triw: UU1tilllw4mgubr u m 11b11.umgubro l.jwpnri. bu wu-
2Wlll4bt, uwnbgl{bt Li ll.fWhll!wul{bt wowuotiu Ljwli fuwnul{wo· nr ll!bu 

libtwuct: 
Pwctwut.two uU1tiuiw4mgtJ, 11b11.umgti Li ub1wuctti uwobguwu l.i 

ll!Whll!wuuwu mbfuun1nqtiwubrio um1uu bu: <t>nlflnfumra1muubrio. nrnuQ 
lllbfl.jl bu mubumli tlbtwudmtl, Lj1ntuw11wf10 ibu, pwJg 6jlzlll uwnbgtlwu 
dwuwuw4 1111wup ibU lfliwgumu urabpQti UUUJlWjjlU wpdbQQ l.i hwliw1tiu 

hwuil.jmraJmuubp[]: 
UJUll!bU, -6 °c Li gWOfl 2bpliwumti6wuti 11bll.fQnLll u4wui4mu bu 

UU!jl lllw4mgjl P22WJtiu 4wumgl{WOQtJ wu2wuimliubr li ll!WJ[anttlubp: 
Uw4WJU bp4Wf1Wlilli ll!Whll!WUUWU hwuwr wuhpwdbzui t Ub[WUdtJ uw­
obgmuo 4WU1W[lbt utJCJili PW4W4WUWiWLj1 gWOfl 2bpuwuuitJ6wu, pwutJ 
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np hwl.jw11wl.j 11buwtuu 1.P u4wqmu uwuptubpp w6o L. 11011.umgf'l 6w11lllf'l 
rara4.w1ru-hr1111ntru1~·4 L/lmtintumra1muuo110: '111w hwuw11 tl libtwudo uw-
11bgumu bu lif'lUj_U -18 °c L. ll!WhlllWUntU WJ'l 2b(1UWUU1p6wuubpmli: 

llbtwudf'l 11wu11w11. uw11bgmuo pbpmu t L/ltu11mu qwuq4_w6f'l ul11wg­
uwuo' uw11m19f'l tun2n11. wu1f'l ou4un11. u4w4w11w4ub11n4: Ull1WUW1Jbg­
liwu dWUWUW4 WJ'llllf'lUf'l libtWUd[! l11bUWUblf'l zbf1U1W4_n[14_mli t, WJU 
11bll1Enttl, bpp wpwq uwnbg4_w6 tlbl wudp tlnU1 WJ'l b11L.m1rao 1.U1.f'lu t: 
lJb1wudf'l 2b11mwt.tn11muo Wf1l11Whw1mt.lmli t u11w w11mwpf'lu 2bf1U1f'l 
hW(1UW(1 6W(lll1Wll1Wl11mun4, 'lbll.Umgn4_ u 2(1n4_ Ub(ll.jW4_npmlint.l, UW-
11bgliwu 11Jgb11mu· Wll!Whn4.blnt.l qn116ourawgf'l w11wqmra1muo: 

3. 11. :JljwfJ uwn/Jgnul!J 

Uwnbgmilpg wnw2 ~rn.4o n11w4wt.ln11mu bu, tunzn11 ~4ub11f'l ubf1EPU 
011qwuub110 hb11wgumu bu, tn11~0 14.wumu bu liwEm11 211ml: Q.n1mra1mu 
mubu ~l.jwu uwnbgtlwu hbmL.JWl b11.wuw4ub110· puw4wu 9J1U1f'l oqumra-
1wtlp 011mil; uwnmJgp L. w11.f'l tuwnum1111mu; w11hbuU1w4wu g(lmp oq­
Cmtra1wtlp, npo ul11wumtl bu tlbEbCJw1wgliwu b11.wc.rw4n4 (011w1f'lu uwnb­
gmli, l.jnUl11W4U1WJf'lU uw1f'l4wt.tn11 uwnbgun11. w~wpwU1ub11mli); hb11.m4 
w6tuw6uf'l 'lPOELif'l'lP L. wqnl.llp oql.llwqnpMwlip; w11.w211mli L. 4nupf'l­
uwgt.lw6: 

Puwl.jwu 9J1l11nt.l (011r Wf1U1Wppu 2b11tlwuU1f'l6wuo -10 °C-pg n1. 
pw11~11) 011w1pu uwnbgmlio oql.llwqnp6mli bu uwngwl.llwl.jp ~4Cmpumra-
1wu t.tw111b11mtl: Uw w11wt.lb1wqm1u hwuwpw4 L. 2whwt.lbU1 b11.wuw4 t: 
~m4o U1b11w4.n11mtl bu uwtuwl.llbu uiwmpwuuiw6 uwngwhf1WL4Wf1W4P 
Lt11w tlf'l zbpuint.l, np1.4buqf'l w1.4whn44p 011f'l wnw4.b1wqm1u 2b11liwl.fln­
tuwuw4mtlo ~4wu tlwl.jbpumJraf'l hbl11, uw11bgliwu wumf'l6wun4 ~m4o 
2112mli bu: tun2n11 ~4ub110 hf'lliuw4wumli uwnbgt.lmli bu 4wtut.lw6 4.f'l6w-
4mtl, liWU(lb(l[!' U1b'l.WL/ln11Jmli bu 10 uli-f'lg nj_ Wt.lb[ hWUU1nLfOJWtlp zb11-
U1bpn4_: mdbl'\ Q(1U1p U pwlim dWliWUWl.j ~ntl.j[! UW12j_ntli t W(1Wq, WJU 
11bll1Emtl w1.4whnt.l Ltmli t tlrab11EP pw11~11 n11w4o L. zwhw4.buimra1muo: 

Uwnm1gp L. w11r tuw11um1111mtl uwnbgliwu b11.wuw4o (OU1U1bubup 
b11wuw4) hptlu4_w6 t uwnm1gp L. w11.p tuwnum1111r f'luEuwuw11bgliwu 
bpL.m1rar t.t11w. nf1l11bri. l.jwl.llwf1Llmtl bu w1u~f'lup qnpoourawgubp, ru1.uif'l­
upf1 bu uwnm1gf'l hwtmilo L. w11.r tm6mtlo: U1u 11buipmtl uwnm1gp wp-

56 

LflWEPU 2bf1U1[! tunmu11nmmtl t Wl'\P ub11rawlfiwugtlwuo: lJpUj_L. 6 uli ~o-
4wc.r zbf1l11P uwnbgtlwu mL.nri.nqa1muo wiu b11.wuw4n4 4wqtlmtl t 

10 ... 11 dwtl: 
Lm6mJran4. nnnquwlip uw11bgliwu bri.wuw4o (~wpnU11_bCJgL.-rabnn11r 

b11.wuwl.j} uw11JWU1bumtl t ~4wu lllW'l.bgmlio uwtu UWEnL(1 2rmt.t. hbU1n 
WflP ll1W'l.bgun11. 1mom1ran4. -16 ... -20 °C 2b11tlwul11f'l6wup hbl.llwqw n­
nnqtlwtlp: UJu b11.wuwl.jp U1L.n11.mra1muo 4r4uw4f'l qbpwqwugmtl t 4.bro 

uzt.tw6 b11.wuwl.jp mL.n11.mra1muo: 
~m4o uwtu uw11bgCmttl bu tugbpmtl -23 ... -30 °c 2b11tlwul11f'l6wumtl 

oflf'l puw4wu L. wphbul.llw4wu 2112wuwnmra1wtlp: U11w4.bt tlb6 op1b4m­
ubpf'l uwnbgtlwu dwuwuw4, oppuwl.j, ~4ub'pf'l Ptn4ubpp, O'lP zwpdtlwu 
Ol4U1f'lUW[ W(1WQnL[OJnLU[! 4wqtlmtl t 5 tl/t.l, n1_ lib6 1.WL.f1Ub(1p hwmp4W­
t.ln(1 urabppubpf'l uwnbguwu dwuwuwl.j uw11uwrwuw1f'lu 4w1wuub11mtl o­
'lP zwpdtlw(J W(1WQnLfOJnLU[! l.jwpn11 t pW(1~(1WUWl tlf'lu1_u 10 li/L(: 

dwliwCJw4w4pg W(1'1JnLUWqn(16nri. uwt.lbpp t.lJ1W ~ml.j[! U ~l.juwli­
fdb[1pUb(1[! uw11bgumtl bu np1.4bu l.jwunu 4numwl.jmw1pu b11wuw4n4, hn­
rrqnuw4wu L. nu111.whWJW9 UWIJUW(1WUUb(1p oqmwqnpMwlip: UJU b-
11wuw4p wnwt.lblmra1muo 4w1wumli t upwumu, nr huwrw4.n11mra1mu t 
uuib1104mu ul.llwuwt 6f'lzU1 b11411w1.wl/lw4wu ~L.r ~4ub11t1 Ptn4ubp: u1u-
1.4f1uf'l Ptn4CJb[1[!, nrnuE wplflwuwhuwumtl ll!Wl11f1WUlil4.mli bu lfiwlfim4 
uupg, Lfiwlfim4 tlup L. 4>w112r tuwnum1111rg L. upwJu 4>w11zpg, L w1u 4r11w­
nm il mubu ~4UWJf'lU L/1WJlllp4Ub(1p L. 1.4npgpn(r urobf1EUb(1p W(1U1W'l(1nLfO­
JnLUmil, nrmup mubu pwp~J1 u1.4wnn11w4wumraJmu: Pwp~J1 wpwqmra­
Jwilp urabJ1EP uwnbgmilo oql11wqnp6mtl bu umpptlp pwr~rn11w4 ~l.juw­
Jf\u ~w112ti uwt.lbflp t.trw. n11pg ul.llwumtl bu 4>wrzb tunhwungw1ru wr­
mw11pwuE. pu1.1.4bu uwL. 11btr4wl.llbuw1pu, oppuwl.j, l.jpwpp ilup L. 4w-

l11WJ1f'l4P hwuwutlwuubpo: 
lJwu11. tlp2pu L. tun2n11 ~l.jubro. npnup U1bri.wt.tn11Ltmil bu Ptn4-4w-

l1Wl4Wf1Ubf1f'l ub2. uwnbgunul bu UU1WU'lWJ1U1 Pln4ubpnt.l 800x250x60 
uu 1.wl.flubpnt.l (42rno upu1.L. 12 l.jq} 4wL/1w11r1.ubpn4 ubmw11w4wu 4w­
l1Wll1WJ1ubpp ub2: lJWU(1 U1W(1Wpwdwu4_w6 ~nt4Q, uw11Jw1.4bu l.f1wrab­
fC!Wt.lnf1t.lWO umt.tw11wra11.raf'l, lllntptlbpwJf'lCJ raw11.wuraubpp tlb2, uwnbgumu 

bu pwg raw4_wubpp ub2: 
uwnbgliwu U1L.nri.mra1muo -18 °c-nul 4wqunul t ' 60 uu hwul11mra-
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JWlip p1nljub11ml om4o - 3 ... 5 dwll, fun2n11 u liJ12pu aljub110 rawL1.wub11J1 
lib2 Ulbf'lWPWZfuLl.w6 - 3 ... 6 dwli, [<lW1'2WlflUb110 u WJl fun2n11 OljUb(l[l 
ljwfutl.w6 tl.J16wljmli - 6 ... 10 dwli: 

Uw1J14wt1.n11 UW1'2bgunri WLL.jWl1WU'IUb(lnLU UWl'2bguwu ljnUU'IWljU'lW­
JPU briwuwljo oqLnwqn116mli bu llwf.111 u uJ12J1u aljub11J1. pugL.jbu uwu 
Ljlwl.jlmlj liup, :f>w112'1 u aljuw1tiu funhwungti uw12bgllwu hwllw11: Vrab11po 
Lnbriw1111ml.l bu b11LJm ublllwflw4wu uw1ti4ub11'1 uJ12u, nrti ub11umu 
2112wuw12L1.mli t uw129wqbulI1 ljwli uw129w4'111: UJfJmhbLnu uw1J1ljub(l[] 
lI1bf'lWLjlnfumu bu, Wl'2W2WQUb[nLI. Uf<lbflpp Ll.11W n(lnzwljj1 OU2nLll, n11Q W­
lJ.lWhntl.mll t llwll1mll[l uw12bgllwu dwliwuwlj: 

6u2mllo (0,01 ... 0, 1 V"lw uwhliwuub11mu) 4w11qwt1.n11L1.mli t hJ111-
11wt1.1'14 hwfln(l'1wljnLI. u U"1brtw1111mu bu ljwfut1.w6 llrab(lpj1 Lnbuwljj1g, 
hwLn4mra1muub11J1g u LflwrabrawL1.n11llwu U'lbuwljpg: Uw1tilJwL1.n11 uwl'2bg­
unri uwpQb11mll 04wu uw12bguwu lI1unrimra1muo ubplI1 4wlJ.lLl.w6 t p1n4ti 
hwuU'lmra1wu hbm, n11'1 wl(b1wgliwu dwliwuw4 bpljw11mu t qn116ouraw-
9D u ut1.wqmll t UWflPP WfllI1Wl)flnriwljWUnL[<ljnLU[l: Swppbfl U'lbuwljj1 
aljub11'1 hwllw11 30 ... 100 Lill p1n4'1 hwummra1wup uw12bgllwu lI1unrimraJm­
u[l ljwqllmll t 40 ... 180 11nlJ.lb: 

:;.-i4ub11'1 uw12uw11wuwjj1U llzwljuwu hWU'lmlj OpjbljlI1ub11J19 t [aJnLU­
UnLUWJj1U W(lf'l.JnLUWqn116mraJnLU[l, nrnup U'lWflpb11t1.mu bu funzn(l ~wlfl­

ub11nt1. u qwuqt1.w6nt1.: UJI) omlj[l wuhpwdbzU'l t lJ.lWflbgub1 llj1 pwCrj1 
dwlltl.w [lurawgpmll, WJf'l. lJ.lWLn6wl'2ntl. ti Ol)WJPU bflWUWlj[] UlJ.lWU'lwljw­
hw11llwf1 ~t. nplJ.lbu opbup 4tirw12mll bu wriw211w1tiun. nrD hj1llut1.w6 t 
UWU111J1mllj1 p[n11ti11'1 ful/lwg11w6 [nLOnLJf<l'1 {-15 ... -18 °C) u 4w19J1mllti 
Qtn11'111'1 (-30 °c) oqlllwqn11Mwu Ll.rw: j"'I rtblJ.l, W1'2W2PUJ1 oqU'lwqnp6-
llwu ctwl.lwuwlj aljwu nrwlJti gmgwupzubrD wt1.b1'1 t1.wlI1 bu 464.bguwu 
u gw611 2b11llwlj1nfuwuwljllwu hblI1uwuQntl., pu4 qnp6[lf.irawgj1 w11wqw­
gmun 4w19j1muti p1nrti11'1 2bruwuLnj16wup llj1u~u -45 °c J12bguwu 2fJnr­
hJ1tl. 6wlJ.lnupwJmll gmgw1111tl.bg WJU bflwuwljj1 w12wL1.b1mra1mun -55 °c 
2b11uwuU"1j16wumll 011mll uw12bgllwu uljwU'lllwllp: 

<brim4 wqnlllmll u w6fuwraratl.mll uw12bgmll[l WlJ.lWhntl.mll t uwl'2-
uwrwuwJpu lizwljllwu PWfl011 t:f>bljUlj1tl.mraJmU[l, pWJ9 qUJqb(lj1 pw11or 
wpdbQj1 lJ.lWU'l6w12nt1. 2 ... 3 wuqwll pw11or t wt1.wu11wljwu uw12bgliwu 
WfldbQj1g: 'il1W hwllWl1 Ub[anl)[] Wflf'l.JnLUWtl.blI1 t llpWJU [aWUljW(ldbp Wfl-
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U'lWf'l.flWUPP lizwljllwCr dwuwCrw4, j1Cr~Ultiutip bu 6nLl.wfubgqbU'ltiuub(l[!, 
411J1tl.bmljwCrbl1[l, [nUnUWlI1t'llJ.lb(l[! u WJLU, [anLJlWU'll1Ll.mll t UU'IWCrW[ 
pw11orn11w4 uw12bgt1.w6 ljpuw:f>wpr'14WU'l qwuqt1.wop uLtwqwqmJu ljn-

11muLnubrti rtblJ.lpmll: 
UJu briwuwljn ljnuppuwgCrmli bCr oflwJtiu uwobguwu hbU'l, oqU'lw-

qnpobtnLI. hbrtmlJ wqnU'l[! upWJCr 2011UWUU'lj16wuti WflWQ ti2bgllw(r hW· 
l.lw(l 411'1U1J14w4wuti 2112wLJwrnmu (lipu~u -5 ... -7 °c): 

UJulJ.lbu, 04uwurab11pub11D hwugumll bu w11lllw1111wuwu lJ.lWflbgt1.wo 
Ll.J16wljmu, uwprmu bu, LflwraorawLtnpmli t1.wljmmllnL1. u uwobgumll 
411pnqbCr uw11pmll -5 °C-pg n~ pw(lO(l 2b11uwuU'lj16wumll 32 11nlJ.lb: Uw-
1'2bgtl.w6 Lflwlflmlj llpu[l, :f>W(lZ[l, 4puw4>wp11J1ljwlI1Ub(l[! w11wqn11bCr U'lb­
riwljinfumli bCr ulI1tl.wrwrarirab w114flb(lj1 llb2 10 .. . 21 4q pwznLI. u uwobg­
umu llpCr~u -20 °c Ol)WJPU UWDUW(lWUWJPU uwppb11mu: Lmllppuwgt1.w6 
briwuwljntl. uwobgLtw6 :f>J1tb'1 nrw4D qbrwqwugmli t uwtJ14wLl.nJ1 uwl'2-
Crw11wuCrb11mll w11111muwqnp6nri uwL1.b11mll uwl'2bgtl.w6 Ljiwlflmlj llupg: 

U6fuw211w6uwJJ1Cr uw(lpb(l[l oqlI1wqn116mli bu w11mwuwhllwCrmll 
04Cr w1'1 Cr Ljiwlflm lj ll w ub(lj1, ljpuw4> w p(lp ljWlI1Ub 11'1. fubgqblI1UWU'lj1lJ.lbJ1j1 
hWU1pljwt1.n11 UWl'2bgl.lw(r hWUW(l: famUb[WjpU, dWU!Wtl.buwtl.nl1 U QUlJ.lW­
UWljW-dWLL.jWLl.buwLl.n(l UW(lQb(lnLU llJ12wLl.WJl1'1 LL.jWf'lbgmli[l lI1bf'l'1 t m­
(Jbumll ti hwztitl. w6fuw6uj1 11J1opu'111'1 -78 °C-mll ump1J1llwgpwJJ1, tiu4 
llwU'lmgtl.nri uwouw4'111D WlJ.lwhntl.mli t qwqwJJ1Cr llJ12wt1.wJ11'1 2b11uwu­

U1Mwun -70 °c: 
U6fuw211w6uw1tiu uwpQb(lp oqlI1wqn116mll[l, ~Crw1wo uwl'2bgllwu 

rawuljw(ldbpnL[aJWU[l, wt1.b1'1 Wfll)JnLUWLl.bU'l t '1 hwztiLI. PWl10(1 WfllI1Wlf-
11nriw4wCrmraJWU (4 wuqwll), l.lwuptub11'1 gwop lJ.lWpmuw4mra1wu, n­
(lnUQ l.lwhwumll bu wofuwraratl.J1 llJ12wt1.w1rmu, l.lrabPQP pwpapnpwljmra-

JWllp: 
:in11wgmllj19 u OWfllJ.lP raratl.bgmllj1g amlj[l lJ.lWhlJ.lWCrb[m ULL.jWlI1W-

ljnLI. U'lbfuuntnqj1wljwu qn116ourawg bu lllI1gumll b(lbUlJ.lWU'lllwCr qnpon­
rimra1mCr[l : uwogwzb(lU'l[l (bpbuwlL.jwU'lmll) uUlwCrmli bu p1n4ubr'1 4~li 
WDWUOj1U aljub(lj1 -18 °C 2b(lllWUU'lj10WUntl. bpw4J1 umquwllp 1...2 C 
2b11l.lwuU'lj16wunt1. 211'1 llb2: Ullbu umquwu U"1unrimra1muo 2 tl.r4 t: Q.np-
6Durawgp w11wqwgl.lwu u wu11mra1wu llb6wguwu hwllwr uwob9L1.w6 
am4D umqbimg hblI1n LL.jWhmll bCr uwoo 011'1 hnuwupmu (wpwqmra1muo 
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19 

'4Llq1JLl41JmlT1 '4Llq1Jlllnj1umm '4hQ Qmflfiqumm i;i1ul'lLllllmHlueJ 41 'hmlJ 
-4Llo :OLlq1JtJ4pqu 1J4fmflm1Junj 'l 1J4rm1Jm5n,flllnmi;il.lq3 1JhUIJ ~ tl1Ufl31Jm4 
-mm Llmi;im4 fil)mLllJ qelq '3qi;i 45nj Ll1u1Jm4ll1JO Di;i1ul)mlT14mm llqlllmti 
-m4 4Llql)aLJqeJ[l hmnqmmLlmlll ~ tJlUflUlllmlhueJ [llULlqamqtJ uq4murm9 
1Jfm4ti l'lq :l'luLlqlJaLlqeli;i Lll.lmlllmi;im4 l'l4Lll lql)5qumdb ~ mZqpmLl41)m 
0Llq5nj 1J4rml)mLlml)amn :fi4Llq1Jo1J1udbhn 1JmfeJ1u1Jm11Llm4 IJ4fmo1JmLlmm 
flulql)lq 'Dtiium.Jmu 'l Di;i1uuurmuqlll lll2457 4Llql)oLlqeJi;i .01.Juuuuuc 

:01J1ufel1unju4imllo 'DLlq1J1JlUfel1ubmLlm l)mfeJ1ua 
-ml)m3Ll2 41.Jo 'OLlq1J1JlUfeJ1urm1Junj 1JmhmLlqdmLlm4 'OLlq1J1Jm574lllnmti 
-Llqo mZqpmLl41Jm lql)mlT14mm i;i1uLlqfinj 1J4fml)mLlm1Jamn .DtJLluLILlq 

:Oi;i1ul)m4mlll 
-njm Ltllq5nj IJLtfml)mLlml)amn lq1Jfimhfi1Jm njm57m4 Lj"lm? 1Jl.{Llul'lmLlm1J4 
~ lllZqpmLl41Jn :r11uhm57l,ffl Lhuami;i Di;i1ul)mm4mm l.{Llqfinj .OtJLluLlhLlq 

:~ Llm1J41)m 'lml)m?Lj"l ~ lqnhn OLlu 'DhmLlu 4aL1qeJi;i lq1J5mflml di;imi;iQLlub 
-mmbo 1JmfeJ1u1Jumn hnLt 'Oi;i1u5mbumb l.{Llql)~Lll)mti ~ i;i1u1J5qnmh i;imh 
tJlUl)5qumtJl)mU l)fml,fi;i 01)1ufeJ1Ul)Umn :Olql)l.{l hmLlul'lml l.{Llql)oLlqeJ[l uul'l 
-1J1Ull1JO 1Jmt11JmlT14mm .D1Jl.{3mun :riuumn IJ!:I QmflhLlmfleJ DLlqlJIJmtirmm 
l.141.JmlllLlmm LllUl)m4tJl)O l)mi;il)m1Tl4mm uu3m4 4Llql)oLlqeJ[l Llqdums 

:Llql)[ll.{pqu l)l.{fm1Jm574mnmtiLlqc 
1Jmt11JmlT14mm lllZqpmLl41)m nqmmnql!ll)lll l.fhm2uuu l)q Qml'llllmmnm4 
'Dhrn574fl ml.II) l'lulql)um 4l'l2m4 'Llmtim4 i.taLlqeli;i L11uf?1Jmamu1us :LIQLlmd 
1u 5l.f-80 g ~-,0Qml'l5qumn hnl.f '[llUl)m57l,flllnmi;iLlq3 80 ~ ··· ~ -lql)mlrl 
-4mm ~ mZqQmLl41Jm OLlql)auqeli;i Qml'lfiqumu, :51,fLlql)oQmLlmm uurfimh 
-lllm4 Llmtim4 1Jmtil)mm4mm IJLtfml)mLlml)umn l.{Llql)auqeJi;i l)q uaulj"l i;imb 
-l)m l.{l)mo 4ti OLlqlJaQmLlmlll Qml'lnqlllmnjmlJ Llmtim4 l)mi;ihm2ti 1Jl.{fm1JmLl 
-ml)umn l~ fluutn57lllmlrl t.irn :01J1ufeJ1uuu11m l)mtihm2i;i 1Jl.ffm1Jml.lm1Jamn 
4Llql)auqe.Ji;imtJ1J1Jn ~ i;iiufil)mbmuqb i;imbl)m 4hm1JhLlh 01Jiufe.J1u11lllmLlmh 
-Liq 1Jmti1JmlT14mm 1Ji.tfm1JmLlml)amn :OLlql)oLlqeJi;i Qmfl5qamn rimh Qmfl 
-fiqumm auLlonjml) tiiuhLlmeJl)q l)q l)m(ll)m1Tl4mln l)l.{fml)mLlml)amn 

illi!/l}l)mpfmfn l}m[ll}mlnqmfn l}t/linl}mliml}amn t/li!/l}ifli!/Pif] ·1 ·r 

'lni...loUlU'l"IQS 
'lnn'ln~>n~ 'l....inen'lnun'lunn ·v 
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QjllI1(1nLUWJjlU UjUlnLrJ. Ul::i('ljl L. l::ilijlzjl hwliWLnl::iri_ UjWhUjWUmlil] m('l/12 
llpl::iflQUl::i('ljl hl::illl: ~'1 JdnLJlWlI1fll[mli hwliwLnl::irt UjWhUjwUl::iL !n('l upl::i(1$?Ul::i-
111J wJu upl::i11Qul::i11/1 hl::ill1 , nrnu!? lllwrimuwljmu l::iu ul::io RWC..wljmpJwlip 
ltmuwl[mraJmu, Qwuti nri wnw2/1uul::i110 junuwl[wuwLm l::iu L. pnripnuul::i­
Lm, jlulj l::i11Li11n11riul::i111J !W4"lwqwug !n11wuw1m l::iu : 

ITlwri_l::igl[wo liral::iriS?ul::iro unl[nriwpwfl hl::i11ul::iLnjlljn11l::iu Ltiwral::irawl[nr­
l[wo !bu 1/1umu li, hl::iLnliwpwri. uriwug llwljl::iflL.mJpjlg Lnl::iri_jl t mul::iumu 
junuwl[mp1wu qn1n112/1wgmu: 01111 pw11011 junuwl[mra1muo L. Lnl::iri_wJ/1U 
WUzW(ldWgnulQ ULnl::irtOntU l::i[J UWU(1tUl::i(1jl qW('lQWQUWU l[UlWUQ, purn 
WUJdnLJlWLnfll::itll t: 

4b(11J Uzl[w6/1g jumuw4"11::i[nt hWUW('l OQlI1WQn(10nLU l::iU UjWrtl::iQUWU 
oriw1tiu hwliwljwriqo. tiuLi ural::irieo Lnl::iri_wri.rmu l::iu WJUUjl::iu, nriUll::iuqjl 
lu9/1 wtlpnri.2 owl[w1nl[ 1/1uti pwl[wljwUW!WtP 2w11dmli: Oriti 2w11dliwu 
wpwqmpJmUIJ 0, 1-/1g utiu!L. 0,5 .. . 0,8 li/l[ t : triwzjuwl[nril[nri. 011'1 hwriw­
pbpwljwu lunuwl[mpJmuo lllw(1pl::i11 liral::i11Qubri/1 hwllwri Ljwqllmu t 
75 .. . 90 %: 

S.briuwjunuwl[wJtiu rJl::idlltlo u oriti zwrictuwu wriwqmraJmuo. nrinu!? 
Ljwunuwljwriql[mu bu UjWhUjwuliwu jugmu, Liwlul[wo l::iu lipl::iri!!ll ll11::i­
uwlj/1g, upw l[jl6wljjlg, LnWflWJjlg , riwriuliwu l::iri_wuwlj/1g L. julI1mraJmujlg, 
lu9/1 pbrJUWl[nrimraJWU WUlJ1jl6w(Jjlg u WJ[U: 

Uuu11wupb(1QUl::i(1/1 UWIJUW(1WUWJ/1U UjWhUjwullw[J LnbjuUnLnqjlw­
jnLtl Lnwripbrimll bu bribe hjluuwljwu rJl::ictpu· Ulwri.bgl[wo, pl::ipL.wLi/1 uw-
11bgl[wo li UW1Jbg4wo upl::i(1$?Ul::i!'l'1 hwllW('l: 

ITlwri_bgl[wo llrabrieul::i111J UjWhUjwUmu bu 4ritinuLinl1l'14 2l::iriuwull1jl-
6wujlg 0,5 ... 2 °c pw11011, nriti hwflwpl::iriwljwu junuwl[mraJmuo 85 .. . 90 %, 

Olf/1 2W(1dllwu W('lWQnL[djntUQ 0, 1 .. . 0,2 ullt: Llwju4w6 Ull::iuwljjlg, 4"1wpl::i­
raw4nriuw(J w11Ljw1mra1mujlg Li pumrawqritig uriwug 11w11umli l::iu n! lfl'14 
riwpuwljntJlI1n4. 2wriRl::i11mll liti2uw11111::itn4 LPWJlI1Jw onril::iri, Ljwjumu bu 
Liwlunl[ti mri.jlul::irih Ljl::il'1!WUUl::i11'1 4riw Ljwli ll11::iri_wl[nrimu rawril::iS?ul::irill 
l[pw WJU hwz4nl[, nri 0110 wqwll1 2(12WUgjl U(1WUg zntl'l2Q: 

IObpliwljjl uw1Jbg4wo liral::ireul::irio UjWhUjwumu l::iu Liri/1nuljnl1ltil.iw-
4wujlg 1 .. .2 °C gwor 2l::i11uwulI1jl6wunLli, hwriwpbriwljwu junuw4mpJm­
UIJ 92 ... 95 % Li oriti zwrictliwu wriwqmraJmUIJ o, 1 ... 0,2 uf4: raapuwLiti uw­
rJbgtlwu 11l::il11Qntll litiuo, omljo L. ran!muo UjWhUjwumll l::iu 2 ... 3 wuqwu 
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briLiwri. S?WU Ujwri_bguwu 11l::iUlS?ntli: 
Uw1Jl::ig4wo lirabrieubriti UjWhUjwC..uwu 11l::ict/1liul::i110 Liwriqw4nrimu 

bu 4w1u4wo lirab11R'1 ll1buwljjlg, \.flwpl::ipw4nrmutig u wuhrwctl::izLn 
UjWhUjWUUWU Lnunri_ntpjntUjlg: triwzluw4nri4mli t WJ11 lugl::i110 UjWhUjW­
ubt -18 °C-jlg pwriori 2l::i11liwuLnjl6wumll u 100 % 01111 hwriwpl::iriwljwu 
ltJnuw4mpJWU UjWJliWUUb!'lntli: Uw11l::ig4wo UJdOl'l$?Ubl'lO 11Wl'1Untu b(J 
ltJjlLn 2Wl'l$?1::il'ln4, ori_jl 21'12WUW17nL!dJntU0 lfWflUWljntjLnjl Ubf)untli pwgw­
nb[nt UUjwLnwljn4: 

4.2. !Jn{1WUjW[/WUnf1!J!J llpbf1pUbf1/1 UjWhUjWUUWU dwllwuw{/ 

ITlwri_bg4wo L. uw1Jbg4wo lirabrieubrih UjWhUjwuliwu ctwuwuwlj 
U(1WUQ liwljb('lunLJJd/19 ltJnUW4nLfdJWU !nriwgllw(J UjWLn6w12n4 \.flngriw­
(Jmli t QWZO u Ltinlui.tmll Wl'lll1W$?/1U Ulbugo: 

h.muw4mra1wu qn1nri2/1wgliwu jlULnbuuti4mraJmuo Ljwju4wo t lip 
zwri!! UjWlI16w11ub11'19· 011'1 ial::irilinri.tiuwlijlljwljwu hwllll.imra1muub11tig, 
li10bfl!!'1 ll1buwlj/19, 4r6wljjlg L. !WLtlbritig. 4"1wpbpw4nrimlijlg, tugti owu­
riwpb11CJL[womia1wu wuLnjl6wujlg, Ujwri_l::igliwu hwuwLiwriqtig, 2briuw­
ubrihnumuub11'1g u WJlU : ~nl'lWUjWljwunri110 wl[b[WUnu.1 t Ol1jl 2briliwu­
Uljl6wujl pwrioriwgmlijlg u oriti hwriwpl::iriwljwu junuwi.tmia1wu '12l::igm­
li jlg: 

lugbflmli wtlbuwgwori 2011uwuLnjl6wuo hwulllwlll4ntli t Ujwri_bg­
liwu uwri!!l::iriti linLn, pulj wul::iuwpwriorio· wrilllwgjlu UjwLnbrill linlll: 
lugbrimll ll1Wl'1Pbri 2briliwuUljl6wuubrin4 liwljl::iriumiiaubpjl w11Ljw1mia1m­
CJ0 (uwoo liwrilI1LjngubJlo u hwriwpbriwLiwu LnWR wrill1w!?/1LI UjWLnl::irio) 
wnw2wgumli t 011'1 2w11ctmu: ITJwri_bg4bln4 liwril11Ljngub11'1 linll1, ori.o 
hwuumu t gnri.ti LjbUljlu L. !nrwg4mli: tunuw4mraimuo uulllmli t uwriLn­
Ljngubriti 4riw OJWU linQlI1Wlj/1 lI1bUQn4: UJUnthbLnu 0111] wugumli t nrin­
zwlj/1 6LUUWUjWl'lh rtbUl'1 Wl'll/lWQjlU UjWLn, l/lWQWUntli L. Wllf ctwuwuwlj 
uriw hWflWpbriwljwu junuw4mpjntUQ '12CJmli t: lugn4 hbLnwqw 2Wl'ld4b­
[ntg hbll1n 0111] nri_nrtnLU t l°i(d01'1$?UOl'llJ U U!'lWUQ liwljb!'lL.nLJ!dP9 lj[WUnLU 
ltJnuwi.tmpJntUQ: t°'Ulj hl::iLnn, hwuCJblnl[ UjWri_bgUnrt liW(1lI1Ljng[Jb!'l, unrijlg 
!nriwumu t: ~Jwu limzLnwl.io WJlf 11l::i11Qmli wl[l::i1wumli t : 

C!>nQri jugbrimli 2l::irillwub11hnumliul::i11/1 wq11bgmraJmuo !n(1WUjwljw­
unri11'1 ubomra1wu i.triw wi.tl::iL'1 mdbrt t, gwu ubol::irimu: 
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UrabJ1p'1 inrwu.iw4wunrillO q1tuw4.n11wu.ibu Lllbl'lfl t mutCmul l)WJ1-
uw4mJU1'1 WflUlwpfl(J uwub11'19 L. hwpwpbriw4wCJ uw4brL.nLJa'1 ttinppw­
uwimg WJU ti2umu t: 'lwriuw4mJU1'1 CJbppflCJ 2bpuibpflg inrwgmuo 
4wtul[w6 t UJ1W l)WJ1UUWU tuuimra1mutig: t°'Ui.PWU tuf1U1 t l)WJ1UnLUO L. 
ubo l)WJ1UW4nLJUlf1 iWLf1bJ1[], WJUpw(J ttinpp t inrwu.iw4wunJ11)0: UJU 
4Wltn1w6 t ni LiflWJU U1WhU1WUuw(J WflUlWpfl(J L4WJ~WUCJtiflf19 , WJLL. 
UfObflpfl l[f16w4flg, UflW llw4bflL.nLJJOf1 ub6m,aJmCJflg, pflu~w4wu 4wquflg: 
lunuw4 Liw4briL.mJrao L. urabflpmu tunCJwl[nL[dJWU PWfl~fl L4WflnlUW4mra­
JnLUQ Wf1W2WQUnttl b(J UbO inflWl.J.tW4WUn(ll): 

UrabflpUbflfl inflLUl.J.tW4wunpl)f1 '12bguw(J wubUWWUjWhn~ briwuw4 
t hwul)fluwumu tunuwLfwirawttiwugnri LtiwrabrawlJ.nruwlJ oqLnwqnriom­
uo. opfluw4, UIWUflflUbpfl hWUWfl UWflWUb 4wu utnl[fll)bU rawri.wCJ,a(Jbpfl 
oqL11wqnriomuo: Lwl[ Wfll)JmCJpfl bu hwuumu, bflp urabflpfl 11w11uw4m1-

. uio owo4mtl bu uwrmLJgnlJ. 2uwpw4wo ppbqbuuinl[: U1u l)bl.J.tpmu inrw­
utw4wun111lti QWUW4D 1,5 .. . 2 WUqwu 4fl6WU1l[ntU t: 

4.3. L/wpfl L 1twpuwtlfJbf1.Rub17f1 lJ/WhlJ/wutlwu mbJuunJnqflwu 

"lwul.llbpflqwg4_w6 uiw11w1wlJ.nrilJ.w6 4wiao u.iwhmu bu iJw11uw11w­
uw1tiu tugb11mu 8 QC-flg ni pWJ1~J1 2b11uwuuif16wumtl 85 ... 90 % hwpwpb­
flw4wu tunuwl[mra1wu u.iw1uwuubpmu u4uwo WJ1U1Wl)flnLJOJtuU ll!Whflg 
36 dwuflg ni wlJ.bt: C2brin4 l.jwu Ljlw,ab,aubrinl[ wr4ribrio ll!U.hll!wuuwu 
tugbpmu uibriwl)pmu bu LtiwJLilb gwugbpfl 4rw ll!WLilbp~g 20 uu hbriw­
Lf nflnLraJwu Llrw: 

raiam 4wiauwu,abppubrio utwhu.iwumu bu 4 ... 6 QC ll!WJuwuubpmu· 
tlwomuo, 4b~flflD L. wgfllln~ti1tiuo utiuiL. 24 dwu u4uwo wrimwl)pm,a-
1wu l.J.tWh!ig, JOIOLf WUbflQ' 72 OWU, 4wraCJw2nrio' 36 dwu: l>uwquiCJbpfl l.jWU 
U1W4Wl'1Ubpfl tlb2 l9flWO JOJOl[WUbJ1[] bfl4WJ1WU1L. l.J.tWhl.J.tWUnLU b(J -0,5 .. . 2 
Q 

C 2b11uwuuif16wumu L. 80 ... 85 % hwpwpbflwl.jwu tunuw4mpJWU ll!WJ-
uwuub11mu: "lwhll!WUl.'iw(J dwuwCJwl.j raralJ.wubpfl uwuCJwl.jfl uu.ribgmu ifl 
ramnwui11lJ.mu, pwuti nr w1u pbrimu t uutf1L11wl.jmgub11f1 puwttintuuwuo: 

4WjdClW2n1'1[] bJ1l.jWJ1WU1L. UIWhl.J.tWUUWU hWUWJ1 (ufl(JiL. 6 WUflU) UW-
12b9ClntU b(J Lt, l.jwtul[wo urw 1mriw1umra1mClf1g, utwhutwumu -12 QC-flg 
tlflCJiL.-18 °c 2b11uwuU1f16wumu: 

Ub11wl.jwpwqf1 JmpwpwCAvmri tuupwpw(Jw4 utwhbuuiwL_nrimu bu 
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wnwu<3f1CJ l)Wflul[wopnl[ ouui Ulbuw4ub11f1 L. unpuibrifl: Ub11w4w11wqo 
Lllwhu.iwumu bu -18 °c 2b11uwuuif16wumu L. 85 .. . 95 % hw11wpbpw4wu 
tunuwlJ.mraJwU u.iw1uwuub11mu (wrumuw4 5): 

Urymuw{/5 
0 Ubrw4wriwqf1 utwhutwuuwu dwu4buio -18 c 

L. gwo11 2b11uwLILnf16wumu 

Ub11w4w11wqr Lllbuw4o 
"lwhu.iwCluwu uiL.n-

ri.mtaJnLU[] , wuru 

4wriwqWL4WUlJ1WUU1flinLU WflUlWl)J1L[W6" 

PWfl.911 12 

wri.'1 7 

Uuw1'1 Lt wri.ti raram ub11w4w11wq 6 

Ll.ntnqnl)JWCA l.jw11wq 1,5 

Cnl.jn[Wl)WJflU 5 

Uf1J1 nri_ wl.jw(J 6 

Q.Jmriwgrwl.jw(J 3 

4w11wqwqnjwgmgflintU WJ1U1Wl)J1L[W6 12 

Uwu11 LtiwrabrawL[n11munL[ ubriwl.jw11wqo ufluiL. utwhu.iwCAbtD uw-
ribgumtl bu 2 011 -18 °c 2b11uwumf16w(Jmtl: UJl'llllfluti 4w11wqr u.iwh­
llJWUuw(J ctwtll.jbuio -12 QC-mu ill!bLilp t qb11wqwugr s 011 (uwqwri.w,ab 
rarirati ub2 LjlwrabrawL[n11L[wo) L. 15 011 (uw4w2b11uiL[wO uppw,arratrir ub2 
Ljlw,abraw4nrl[w6): 

<wlwo imri.o uiwl.jw12ub11mu L. ~uwqwubrimu u.iwhll!w(Jmu bu 
6° C-flg gwop 2b11uwuuif16wCAmu hbuiL.1w1 uiL.nrimra1wup· -6 .. . -12 °C-m u 
6 wuflu, -12 QC L. gwo11· 10 wuflu: 

Ubflw4wpwq'1 l.J.tWhll!WUuw(J LllL.nri_mraJntUQ 4wtulJ.wO t npw4flg, 
itiwrabrawLf nrimuflg L. ll!Whll!wutlwu uiL.nri.mraJmCAflg: b 114w11wuiL. ll!Wh­
lljwutlw(J ctwuw(Jw4 Li4wllll[ntu t 4w11wqti WJ1U1Wpf1CJ uibupfl Lj1nl.jln­
tumra1mu: UJU qmuwqpl.jL[mu t 4wu ti QUl)mumu t ni p(Jwl.jwCt 11tri.'1CA 
qmJU: 'IJ1WUnL[ qmqwl.jglJ.mtl t l.jWJ1Wq'1 6WJ1l.J.tWl.jW[ntUQ, nJ1Q hLUUl)fl-
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uwCmu.'i t hf1ri.rinlf1qf1 wrirumuQ: 4brio u2l[w6 lf1nfuwri4nu.'iUbrif1 ~wuiwtf1-
qwuin11ub11 bu hwuri.f1uwunu.'i b!l~WjdQ, L4'1f1Uc':lQ, UWUQWUQ, 4Wl4Wl10: 

6Wfll4W~W[l.'iWu hbU1 l.'ib4U1bf1 ublf1w4wu '.t>b11ubulilub11f1 L. uwurit­
Ubllf1 qwriqwgliwu w4uitil[ uwuuw~gmjdJwlip lilbf1f1 t mubumli 4wriwqf1 
46l[bgmuo: l>b11ubuuiubf1f1 wqri.bgmjdJnLUO lllf1l[ iii fl.Wfl.Wllbgl[ml.'i umJ­
uf1u4 -30 °C-mli, jdbL. uriwug w~uipl[ntjdjnLUD ramtwumu t: 

"lwuf111ub110 1.4whl4wumu bu uw riuwriwuubrimu l.'iwf1lil4ngwjf1u 
4wu ori.wJf1U 1.4w11bguwu hwliw4wriqbrimu: Uriw2f1uf1 ri.bl4Qmu ori.ti 
2112wuwtimjdJmuo puw4wu t. tiu~ fugbrimu ori.wJf1u l4Wf1bguwu hwuw-
4w11qmt l4Wh1.4wumu bu ori.ti 2w11ctuwu wriwqmjdJmuo 0,4 u/l[-f1g ni w­
l[bi: 

~wuf111ub110 . pwgwrmLraJwl.'ip wri.w211wlf1uub11ti. l4Whl4wumu bu 
-5 .. . o C 2b11uwuuiti6wumu L. 85 .. . 90 % hw11wpb11w~wu funuwl[mraJwU 
l4WJUWuubrimu: "lwhl4WUUWU [Wl[wqmJU 2bf1UWUlilplSw(J(J t hwuri.tiuw­
umu -3 °c, nrio unl11f14 t 4rif1nu4nl4f1~w 4wuf1u, nriti ctwuwuw~ ri.wuri.w­
ri.mu b(J l.'iwu11tw4buuwpwuw4wu L. 4buUWQf1Uf1W4WU qn11oourawgub110. 
f1u4 1.4wu11f1 4wrimgl[w6QO twl[ l4Whl4wul[nu.'i t: UJri. ctwuwuw4 qwuq­
l[w6f1 4nrmLUU1Ub11D ti2umu bu 2 ... 3 wuqwli, pu4 1.4whl4WUUWU lilL.n-
11.nL[ajnLUIJ wl[btwumu t uf1uiL. 5 .. . 6 wuf1u: 

SwriwJnl[ (w11411.b11nl[) Lllwutiriubrio uib11.wri.11mu bu ri.wriul[w6Qnl[ 
QUU1 fulipWQWUW4f1: 

CL[b19w11w4wu 1.4wutirio l4Whmu bu l.'if1uiL. 5 q[mf\J pwriOrimraJwu 
ri.f1qw~nl[: SmriwQwu~mri ri.f1qw4o uibri.wri.rimu bu lflwJuib 2ri2wuw4ti 
l[riw: Cl[bjQWflW4WU 1.4wuf1rio JnLllWQWU~mri 20 0[10 lib~ wuqwli 2112mu 
bu: 

Uwriuwriwumu 2b11uwul11p6wuf1 lilwLnwumuo ramJl Wlilfl4.ml.'i t 
uf1wJu 1.4wuf111ub11f1 pbriuuwu L. pbriuw!dwlfluwu ctwuwuw4 1 ... 2 °c iW­
lf'lnl[: 

Urtw211wJf1u 1.4wuf1riub110 1.4whl4wumu bu wl[wqwuubrinu.'i, pb11-
uw11~11.ub11mu 4wu uiw4wriubrimu: UJu l4Wuf1riubrif1 l4Whl4wuuwu ctw­
uwuw4 WUhl1WOb2U1 t f\Jf1UU1 hu4bt Wf1.W211f1 nriw~[}'. 

Swripbri l11buw~ti 1.4wuf1riub11f1 l4wh1.4wuuwu ctwu 4buiubrio. ~wfu­
l[ wo 1.4whl4WUUWU 2b11uwul11f16wuf1g, Ub[1~WJWQL[w6 bu !d'14 6 wrum­
uw4mli: 

66 

U17Jmuwl; 6 

"lwh1.4wuuwu lilL.n-
"lwurif1 U1buw~o rimraJmuo. wlif1u 

0 ... 8 °c -2 ... -5-uC 

Cl[bJgwriw4wu, Un4,bl11w~wu 3 6 

<n1wuri.w4wu, Qwmri.w. 
2 4 

l1muw4wu 

'.:ltri.ri.bri 1 2 

11n4:t>nri. Lwlil4,f1w4wu, 4w-
0,5 1 

uwuptri. WJl lflwt.flm~ 1.4wur11ubri 

U11.w2f1WJPU l4WUf111ut11 1 3 

<wtw6 1.4wuf111ub11 0,3 0,3 

SmflWQWU~mri 15 .. . 20 0110 lib4 l4wuf1riubpo 2112mu bu, ulilmqnul 
bu L. wuhriwctb2U1nL[aJWU ri.b1.4QmU UWQ["lnLU ~WU [l[w(Jmu bu L. 
inriwgumli: .(WUntU L. [ab[lhWU 1.4WUf1f1Ubl10 WUhl1WOb2U1 t l4Wh1.4wUb[ 
l11Wl1Pbl1 f\Jgbrimu: Pwgf1 WJfl., Wt1WU0f1u f\Jgml.'i l4Whmu bu uwL. tnriO­
WUQf1 liw4briL.mJranl{ l4wuf111ub110: 

luLnwgriwo l4Whw6nubrif1 l4Whl4wuuwu ctwli4buio hb11ubuif1~ 
l11W!lWJn4. o ... -10 °c 2b11uwuU1f16wumu 4wqumu t 12 wuf1u' u4uw6 w­
fll11Wf1.!lnLfaJWU oril[wuf1g, ni hbpl.'iblilf14 lilWllWJml.'i· 8 wl.'if1u : 

"lw111.4w11.w~o JnLflWQwu~mri lilbuw4f1 (pwgwrimraJwl.'ip L.jlwlf1m4f1) 
1.4wh1.4wumu bu -18 °C-f1g ni pwrior 2tpuwulilf16wumu: "lw11l4w11w4r 
nriw4o l4Whl4wuuwu ctwuwuw4 pw4w4wuwiwlf1 ~wf\J4,w6 t fugmu 
2b11uwuuip6wuwJf1u ri.w2l11f1 l11Wlilwuml.'if1g, nrio il4bLnQ t qb11wqwugf1 
±1 °c : Ujfl. LnWU1WUml.'iubrio pbrinul bu 4.b11wpjmpb11wguwu, urw­
ctwuwuw4 uw11m19p PJnL!lbrt ub11f1 lib6mraJWU w4, b[wgmunl[ L. uratris:>f1 
4nuuf1uU1bugf1wJf1 f\Juiwgmunl[: 

Swripbri lilbuw4ti l4Wrtl4Wrtw~ubrif1 1.4whl4wuuwu l11L.n11m!dJnLUO 
pb114,w6 t [af"ll[ 7 W'1JnLUW~nu.'i : 
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Ul]Jnwwft 1 

'1lwri.UJwriw4r lllbuw4o '1lwhUJwuliwu 
ctwli4blllQ, wlipu 

4WfaULUJtiU 

4lwrabrawi.tnrt.lw6 1,5 
Y2r2Wt.lw6.wn 1,0 

Ubrmgnw1tiu 

L(iwrabrawi.t nrt.l w6 2,0 
4212w4 w6.wri 2,0 

'1lt nu Pti f1 

Lf1wrabrawi.tnrt.lw6 2,0 
4znwL.j_w6.wr2 3,0 

tuytiun 2,0 
Uriqw1tiu 1,5 
Snrira-UJwri UJLUri w4 0,7 

4.4. Uu/11.i tluwtlptJ(lpfJtl(l/1 lJ/WhlJ/WfJtlwfJ tntJjufJn1nqftwfJ 

"lwri.bg4w6 uruo Lt liuwurabf1.QUbf1D liuti 4nuppuwunubrti uwnuw­
rwuubrmu UjWhUjWUnLU b(J nl Wt.lb[ 20 ... 30 Ofl, pu4 hWUWf1W4 UjWh­
UjlUUUWU l)bUj.Qmli" 3 .. . 10 ori: <wliWUjWLflWultJwuwpWfl, f)f1WUg UjWhUj­
wuuw(J ctwliybUlUbflD Ujblfl.Q t YWf16. llll.tb(J: '1lwri.bgt.lw6 utiuo UjWhUjW­
umu Lt Ulbr} WL(inltJm 0 b(J 4wtut.l w6 t.lp6.w4mli, nrp hWULUf1 UjWhUjWU­
liw(J lu9bf1D Lt Ulf1WUUUjnf1UlLUJPLI lih2ngubro 4whwt.lnrmu bu 4wtunt.lti 
q6brnt.l ywli LUQWULflWfl.WJPU 4wtutil Cibrni.t: 

"lwribg4w6 uup QLil)nLLILiw(J ctwliwuwy 4Wlf1Wf1t.lmli t Uf1W nrw4w-
4wCi hblllwqnlflmuo: Pnrpnuti ywu 1nrllti wn4w1mra1wu 'lbUJ.Qmli urabri­
no UjWhUjwuuw(J ltl QLif)nLUt.lmli : brab Liup Liw4bf1bUO lunuw4 t, WJU UjW­
ribgumu b(i' ln11wgub1nt.l utiullt unruw1 4ti6.w4: 

"lwri.bg4w6 lluti UjWhUjWuliwu 12bctplio 4WJWUmu t tugp Of)p 2bf1-
UWULfltilSwuti lipullt o 

0
c UJWhUJwuuwlip, hwrwpbrw4wu tunuwi.tmraJm­

uo· 85 %, 011r 2wrctuwu w11wqmra1muo· 0.1 u/4: uruo oqlllwqnr6Liwu 
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4inluwugbtm ctwuwuw4 UjblflQ t mubuw umrp 4nuutiulflbugtiw Lt 1m­
rwhwlflm4 hnlfl, nrm{ Octlflt.lW6 t pWf1nrw4, fdWf1U Ufdbf1QD'. Uju hwlfl-
4nLfdjnLUUbf1D uruo ou4wtmli t hwumuwguwu ctwliwuw4, nru rrbutig 
ub114w1wgumu t .l>brubulflwlflrt.l 4buuwprutiw4wu qn116ourawgubrr 
4nllUj[bQU, nrp Wf1f)JnLU.QnLU ll4WLIWjpU hjnLUt.lW6.QUbf10 4lw414mli bu Ii 
twi.twumu bu hwuu m hnlflo: <wumuwguwu qnr6ourawgo u4u4mu t 
uuti UjWr].bgmutig Ii 2Wf1nLUW4t.lmll UjWhUjWUUWU QUfaWgpmu: 

Uup hwumuwgmuo nl pwt.lwf1Wfl UjWJliwuubrmu 4wrnri. t ouraw­
uw[ UWUfltW4buUWJ:!WUW4WU 4ln4lntunLfaJnLUUbf1nt.l, nrnup t.lLULflWQ­
UnLU bu UflW nrw4o: Uwurtubrr 4buuwqnr6mubmfaJWU Wflf)JnLUQ bu 
hWUl)tlUWUnLU liup fdWr].WUfaW- Ii pnf1pnUWUjWLflnLUQ: 

Uwurtw4buuwpwuw4wu qn116ourawgubrr hblfl Wf1f)Jmuwt.lblfl 
UjWJQWf1P uti2ngub11tig t u f1W liw4br1.tm1rar Lt lu9ti Of)~ UjWf1pbf1WPWf1 
6.wnwqWJfdnLUQ nL[LflflWULUumzwywqmjU 6.w12wqWJfdUbf1nt.l, nrnup oq­
(Jmu bu uuti hwumuwgliwuo: 

Uup hwumuwguwu OUJLflpllwt ctwu4blflO 4wlut.lw6 t urw UJWh­
UJLUuuwu 2bf1UWULflp6.wutig, ewuti nr WJU qqwtrnrbu Wqf)nLU t 4bCiuw­
pputiw4w(J 12bw4gtiwubrti w11wqmra1wu i.trw: UJUUJbu, o °C-mu lubU 
uuti hwumuwguwu Lfllinrimra1muo 4wqunul t 8 .. . 10 or. 10 °C-nu.r 5 or. 
17 °C-mli' 3 or: 

'1lwhUjWUUWU ctwuwuw4 UjLUr}bgt.lw6 uumli LflbrJ.ti mubgnri. 4buuw­
ppupw4wu qnf16QUfaWQUbf10 pUnLfdlUQflt.lnLU bu UUJtllflW4nL9WJtiU Ii W6-
ltJw6uWJtiu hwllw4wrqbrmu 4ln4lnlumra1muubrnt.l (1111w hblfll.twuJ1nt.l 
l.(1w414mu t u4wuw1ru h1mu4w6QQ), PUlUJbU uwlt tQULflf1W4LflP4 UJnqab­
rr hwllw4wrqmu llltw4inlumra1muubrnt.l. nrnup wnw2wgumli bu nrn-
2w4ti hwu Lt hnlfl: 

Uwurtubflti LUqf)bQnLfdJWU LflW4, nrnup W4LflPt.lWLinLU b(J tif1bug 
hWf1UWf1Wt.lblfl W[llflW.QPU UjWJOWuubrtig, Lflbri.ti t mubumu liup 4wquti 
lib2 lilllun'l utiwgmra1muubrti hblflwqw pwrnw1muo: lunro ewrnw1uwu 
UWltJW'lf1JW[Ubf1 bu hWUl)puwumli wqwun wunurw4ti. tiuf)ntti Lt u4wunn­
lP wnw2wgmuo, nrnun WUjWgmgmu bu uur wunrw4nLfdJWU liwutiu: 
06mlip UjWf1nLUW4nri UUjplllw4mgubpp tunro QWJQWJnLUO pbf1nLU t 
06upw211w6up Lt ubr4wUJunwur wnw2wguwuo: UUJ~unw4mgr nwrnwJ­
uwu urabf1pUbf1pU pun11n2 Lflhw6. hnlflo tunumli t uup 4'1lwguwu uwupu: 
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ITJWhlljLUUOWU 0U(dLUQ,PnLU 4WLI1Wll4mli bu UWlt. 6W!llljLUjpCJ hjnlU-
4w6,pp ijlmpntumraJmuCJbp: P2r2CJbpnul L1.1WllmCJw44n11 1rL1.1wqwu 4w11-
qwl{npnul t ow11L1.1bflp ,pwrnw1uwu qn11oourawgo' 4wtu4.w6 w11LI1w,ppu 
1.4wJliwCJubppg Li tunuwLtmraJwu L1.1Wllmuw4mra1mCJpg: "lw11bgl{w6 llup 
4w116wdwli4btn Ujwh1.4wuliwCJ dwliwuw4 tnbrtP bu mubumll 6w11L1.1P 
!U!PU ijlnijln!tJmra1muCJb11. LUJU 11bUj,pnul 6Wflll.1'1 rara4.mra1mCJo lip ijln,p11 w-
6mli t : 

Uup w4tnpl{ 12bw4gpwu, b11p llpuo qtnCJL{mli t ijlWJtnwguwCJ l{p6w-
4mll, hwllwUjwtnwutuwunul t pH=4,8 ... 5,0 llbomraJwCJo: 

Uw12bgl{w6 liup UjWhUjwCJliwCJ dwuwuw4 ijlWJLI1WgliwCJ 4p6w4pg 
wulip2w1.4bu hbmn w4mpl{ 12bw4gpwu LI1b11wijln!tJ4mli t pH-p ub6wg­
liwCJ 4nrtlio, nrio hwuCJmli t 5, 7 ... 5,8: 'lw 4wmwpl{mll t uUjpmw4mgp 
liwuuw4p ,PWJ.PWjliW(J hbmliwu,pnl{' W[ 4WlPW4WU pumj(dp UJnLfdbllP W-
12LU2LUQliwllp: pH-p hbmwqw Wi.'SQ uzmli t UlljpLI1LU4mgp ,PWJ.PLUJnLllQ Li 
hbmliwpw11 liup 4'l!wguwu u4pqpo: 

Vup liw4b11Lim1rar qm1uo 4wliwg-4wllwg llqmll t hpliCJw4wumll 
ljtnpl{w6,pp tnbrtmli' zunphp4. hbllnq[nppCJp Ltb11w6UwCJo Librahbunq1npp­
up: uphwp wuwum(Jubpp liumu qm1CJl1 t.Pm.tintumra1muo 4wmwpl{mli t 
wl{b[p w11wq, ,pwu pwri?i11 pml{w6mra1mCJ mubgnri. wCJwumuCJb11p llumli: 
Uupw11buUjWUUl 1.4w1liwuub11mll liup qm1ur ijlnijlntumra1mCJo 4w11n11 t 
1.4wm6w12 [pClb[ pw4LI1bllPWl 6wqliwu rawri.wurawJpu 1n110'1 wnw2wguw­
uo: 

Sb11liwulI1p6wuCJbpp, hw11wpb11w4wu tunCJwl{mra1wu Li ltJgb11mll o­
llP zwpdliw(J w11wqmra1wCJ lSpzm hw11wpbpw4gmra1muo L1.1Wl"J.bg11w6 liup 
1.4wh1.4wuliwCJ lugb11mli 4wqumll t' 

Sb11llwutnp6w(J, 0c 
<wpwpb11w4wu tun­
uwl{mra1mu, % 

4 

70 

3 

76 

2 

82 

1 

87 

0 

92 

-1 

96 

'1lwri.bg11wo liup ijlwrabraw4.n11muo 4LI1wl{b qn1164w6,pn4 1.4wh1.4w­
umli t WJU 4britnnmmlipg Lt ijln,p11wgumli !n11wgmlio: Uju b11wCJw40 [WJCl 
qnpouw4wCJ 4r11w12mli !P ulI1wgb1 Pll wztuwlI1wlI1w11mra1wCJ UjWm6w-
12n4: 
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Uw12bgl{w6 uur UjLUh1.4wCJliwu (dnLJlWlI'l!lb[p dwll4bmo 4wtu4.w6 t 
UJWh1.4wuuwCJ 2bpliwump6wupg Li pwpbCJUjWUlI'l 1.4w1liwuCJbpmll hwu­
Clmli t UPU!li 17 wliru -18 °C-mli : b114w11wmlt lljWhUjwCJLiwCJ hwliw[l uti­
uo ltJlipwl{n11mli b(J QULI'l LI1buw4'1 (tnwllwflp, tunqp, n!tuwf111) u pUll{w-
6mraJwu: '1lwh1.4w(Jllwu ltJgbpmu upuo tnbrtWfl[lnLU bu ltJpLI1 zwp,pbpnl{ 
hwmw4w1pu i.pw1mbpp l{pw: tupm mb11w11riuwu dwuwuw4 oqtnwqnp­
omu bCJ tugbpp wllpn112 tnwpnri.mra1muCJbpQ , n11r hblf'luwu,pnl{ 411~wlf'l-
4.mli t uur !nrwgmuo: PbnCJ4.w6mra1mCJo 4wqumli t 0,3 ... 0,45 LI1fli 6w-
4.WLP zmwpb[p hwliw11 , brab 4.b112!1uru pw11?i11mra1mCJo 3 u t. WUJW w1u 
hwuw1.4wtnwutuwumli t 0,9 .. . 1,35 LI1/li3 pb12ul{w6mra1wlip tugp hwLI1w­
t.il1u: Ul{btP gw611 pt:mul{w6mraiwu bCJ hwuCJmli LI1w4.wf111 Lt n!tuWflP 11w­
uw4n114w6mra1wu flbUj,pmu, np,pwu tun2nri t liubrtP.PO. WJCJ,pwu zwm t 
p bn(J 4. w6m raimuo: 

Vtiuo. nrio uw12bgl{w6 t ijlwrabrawl{npl{w6 l{p6w4mli ~u4npCJb11n4. 
4wli w12wug 1111wug, 4w11nri. t mb11w11rillbL wl{b[p tuPV'l u 1 Li -p pbnCJL{w-
6mra1muo 4wqlimli t 0,65 Ll'l, mump 11wuwl{n114.w6,pp pwp?lpmraimCJo w-
4.bl'1 zwlll 4wtul{w6 t 6w6411 z'1ClLU[1WflLU4WU 4wnmgl{w6,pp WU[lnL(dJnL­
(J!1g. ,pwCJ tugp pw11011mra1mupg: 

ITJWhUjWCJliw(J 12bd!1UD (J ntjCJCl t , !1U! n11 ULU 12bgl{w6 U[dbfl,pCJbpp hw­
UW!l' 2bpliwump6wuo ~.18 °c, 011r hwpwpbpw4wu tunCJwl{mra1muo 
95 ... 98 % w12wug flflLU utnp1.4nri.w4wu 2w11ctuwu: Liwp6wtnlt L1.1Wh1.4wCJ­
LiwCJ dwuwCJw4 UjWhUjwCJliwCJ 2bpuwump6wup pwp?i11wgmuo ramJ[Wl.Il-

flblP t. pwJ9 gwCJ4w1r it : 
Uwnbgl{w6 lipuo 1.4whUjWClliwu ctwuwuw4 liqwumli t P hwzpl{ liw-

4b11Lim1ra'1 !n11wgliwCJ Lt hbllnq[nppCJp wCJguwu ubrahblinq[np!1CJp: UJu w-
4.btJi w4CJw12m t unppg uw12bg4w6 liumli: 6LU!lll.10 QClflmCJmu t 4LUf1U[lW­
l{mu b11wuq, 11w12CJmli t 4'ltu11mu: 

Uw12bgl{w6 uumli 4buuw,pplipw4wCJ i.pni.pntumraJmuub 110 ourawCJmll 
bu w4.bt'1 11wCJ11wri.. ,pwCJ 1.4w11bgl{w6 uumli , pwJ9 Lf1114. !b(J 4.b112wumli: 
<!>nijln!tJmra1muCJb11p pCJmJraO 4wtul{w6 t uJiu!Lt uw12bgmlio liup hwum­
CJwgliwCJ wutnp6wupg Lt 1.4whUjwuuwCJ 1.4w1liwuCJb11pg: 

brab upu!Li uw12bgmllo upuo wCJhpwdbztn wump6wup hwumuwgbL 
t , hJnLUL{W6,p(JbllQ ijlwijl4WQb[ b(J Lt QUflnLCJb[ hWUWlljWLI1WUltJWCl hnlf'l, 
WUjW hblI1wqw 4t:;uuw,p!1lipw4wCJ ijlnt.PntumraJmCJubrio 1.4whUjwuuwCJ 
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ctwuwuw4 4ourawuwu pH-'1 11wu11wri. pw11011wguwu ourawgnmu: 
b11p UPUQ UW12bgumu bu Wl'2WUQ UWjuuwywfJ LljW'lbQliWU L. hwum­

UWQUWU (llpw~wq) (raw11ll uup pH-'1 uwjuuwywfJ w11ctbno 6,2), pH-o 
4wu

0
wg-ywllwg 4in211wumll t: UJULl.jbu, brab WJfl.ll.lrur llpuo Lljwhmll bu 

-18 C-mll, WLl.jW bfllimll bu pH-'1hbuiL.Jwt4in4inlumraJmuubflo· 

"lwhLLjwuuwu mL.nri.mraJm­
uo. wllpu 
pH 

0 

6,09 

2 

5,82 

4 

5,73 

6 

5,53 

Pw1111 011qwfJwywu llpwgmra1mufJb11'1 2wmw1uwfJ ctwllwuw4 w12w-
2wumu bfJ uimrabri. n11nfJ2 octmt.tw6 bfJ pw11ori 1m6bt'1mraJwllp: 'lf1w hw­
uwri tt lluwJpfJ hJmrao. nrifJ wu2wui4_ntll t ll.IWhLl.jwfJllwfJ ctwllwfJw4, 
pfJnqawqrit.tmu t t2um11w4uip4 fJJmrabf1'1 pwriori ll.lw11muwymraJwllp, 
tlw6mg'14mraJwllp L. t1b4ui11w11wri.n1111w4wfJmra1wup: 

UwljWJfJ ll.IWhLLjWUuwfJ ctwllwfJw4 uwnbg4w6 uur 2'1lltiwyw(J 4wq­
tlp lf'lnlf'lnlumraJmfJub110 2wui !bfJ: 'l11wu2 w6mll bfJ 2b11uwump6wup 
uiwuiwullwu ctwliwuw4 L. hw11wpb11w4wu pw11o 11 2b11uwump6wufJb-
11mu wq11mu bu w12w2ru hbflra'1fJ 6w11ll.lwJ'1fJ h1mu4w6nubri'1 411w: 

<blilwqnuimraJmufJb110 gmJg bfJ mt.tbL, n11 ll.IWhLLjwutlwu wupw11bu­
UIWUlil ll.IWJliw(JfJbrimll 6Wl1L4'1 wqwui filfil4nLfiljnLUQ llumll ljWfln'l t w6bt 
2 ... 3 wuqwtl: b11pbllu w11w2wumu bfJ uwL. 6w11ll.l'1 404bguwu bl1limJra­
ub11, n11nUQ p hWJUl bu QW[pU UWljb11L.mjjdWJpfJ zbl1Ulbf1nLU, WLl.jW (aW­
lf1wugmll ll'12llywuw1tifJ 6Wf1ll.l'1 llb2: 

lSWl1L1.jP 464bgmuo ljWU1Wfl4mll t Ofl.p rara4w6fJj1 wqri.bgnL[ilJWU 
lilWlj, wqwui 6w11ll.lwraramfJb11'1 rara4bgmuo 4wmw11t.tmll t gfJri.nri. UJmrab­
fl'1 L. QWOf1Wlin[bym[JWfl (a(amfJbf1p W17W2W9UWUp, n11nu2 6Wf1LljpfJ UlW­
[pU bu Jm11whwuim4 hwll L. hnui: 

Pwgp 1111wupg, 4bfJ11wuwljwfJ Jmri.o b114w11wmL. L4WhLLjwfJLiwu ctw­
tlwuw4 11bri.umu t. nrio umiull.lbu hwuw11t.tmll t rara4wJpu qn11oourawgub­
ri'1 hbuiL.wun: 

Uup ULLjpuiwmgUbflD LLjWhLl.jWUuwu ctwllwuwy rabraL.wyp 11buwuim­
riwg4mu bu, ru~p llwupu 4w11bL'1 t 11wuibt nLn~bguwfJ ybuijl llpupllmup 
lilb11wlf'lnjuuwllp L. w11mw11114nri. lluw1ru hJmrar 2wuw4p w6n4 bf14w­
riwuiL. ll.IWhLLjwfJtlw6 uup hw1bguwfJ ctwuwuw4: 
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Uw12bg4w6 llu'1 Ujwh1..1.1wullwu ctwllwuwlj uib11'1 mubgn11 LiwfJ11tw­
pwuwywu lf1n4inlumraJmufJbflD !U!PU bu L. 4w11n11 bfJ hwz4'1 !W11ut.tb1: 
UjlWJU -10 °c L. wt.tbL'12b11llwuuip6wumll uruo 1..1.1whb1m ctwliwuwlj pn11-
pnuub11'1 w12w2wgliwu 4uiwuq t w12w2wumll, uru!L. uwribgmuo t.tw-
11w4uwfJ hbuiL.wunnt.t: Pn11pnuo t.tfJwumll t wt.tbL'1 zwlil WJfJ llwub110. 
n11uib11 w11w2wfJmll bu 6w1t.tw62ubf1 L. 4m11t.tw62ub11· n11nt.tw1ur. llljwfJ­
ubflp, ra'1w4'1. hbuiL.wllwup, 4nu2r. 4qp 2112wfJub11mu: 

Pn11pnup qw11qwgmllo L. ub11raw41wugmllo wt.tbt'1 lun110 zb11uibf1 
llumll w11w2wgumll t n11n2w4'1 41n41njumraJmfJub11 L. hw6wju ri.w11aumli 
WJU n! LljpuiwfJp uullwu hwllw11: 

burawurab112ub110 {tbqm, bf1'14wliubf1, uw11ri.. uti11ui Li WJlU) L4w11bg-
4wo 4'16wljmll 4w11nri. bu LljWhLl.jwut.tbt llpwJu 2 .. . 3 011: bf14w11wuiL. 
LLjWhLLjwfJllwu ctwllwuw4 1111wfJ2 uw11bg4mll bu 4iwrabran4 uibuwljw­
t.tn114w6 4'16wymll L. UjWhLLjwfJmll bu umJU ribctjlllubrinul, tifJ!LLjbU uw-
12bg4w6 llpuo: Uw12bg4w6 burawlirab112fJb11'1 ll.IWhLl.jwfJllwfJ ctwuljbuifJb-
110 w4bL'12P! bfJ, QWfJ uup hwuwri: 

<wmm4 hmuno· tfJfl.n411'1fJ qb11ob110 L. wri_buuiwun2uw1ru m11w4m'1 
011qwuub110. n11nfJ2 hmun bfJ hwuri.ruwumll pmctr! 1..1.111bU1w11wuiub11'1 
w11uiwfl.11llwfJ hwuw11. ll.IWhUjwu4mu bu llpWJU uw11bg4w6 4'16wljnut 
Uwribgmuo LLjbLnQ t 4wuiw114'1 fl.f1WfJg pwctwfJmllpg L. uibuw4wt.tn11m­
llj19 WUUj12WLLjbU hbUln: .(mUWLP 4iwrabrawt.tn11mllQ L. LljWhLLjWfJULUU 
gw611 2bflllwump6wufJb110 (-18 °C-pg n! pw11011) ramJt bfJ LnWLPU LLjWh­
LljWUbt WJ'l hmllQO 3 ... 6 wllu4w QfJ13wg2mu: 

blf1w6 b112r4ub f1D LLjWhLLjwfJmll bu 1..1.1w11bg4w6 4'16wljmli 0 .. .4 °c. 
85 % orir hw11wpb11w4wfJ junfJwt.tmraiwfJ 1..1.1w1LiwfJfJb11mll 4wtut.tw6 4'1-
6wljmll ll'1u!L. 4 011: 

4puWWL1.jttJUlWO L. WUjjuUlWO b112'14Ubf1D wt.tbL'1 4WJmfJ bfJ Lljl.Uh­
ll.IWUUWU dwllwuw4, nwfJp n11 fl.11wug Lib2 wt.tb1wgumli bfJ w11 L. Wll.lluUl­
uwu ctwtlwfJw4 ri.11wu2 hwriumwfJmu bu lf'lwJuip !nfl wmllwfJ tlrab112ub-
11n4: ULl.jjuu1w6 b112'14fJbflD -4 ... -6 °c L. 80 % hw11wpbflwljwfJ junuw4m~­
Jwu LljWJUWfJfJbflntU LLjWhLLjWfJ4mu bu ujlu~L. 6 wlipu, pulj ljpUWWLl.jju­
lllWO b112r4ub110. um2mluo L. pwuUlm11uwu· ujlfJ!L. 2 wupu: 

73 



4.5. Unf1pW<Y po1uf1 UfWhUfwunuio 

ranlmuo, nro uml11.Q t qn116mu uwnuwrwu l.llWhlllwuuwu ulllw­
l11wl.jml, htiuuwl.jwunu.'i LjlW[abfaWt.lnflt.lWO t ltiUmu Wflljf'lbflti ub2: 

IJ)w11bg11w6 ra11lu'1 lllWhl.llwuuwu 11.Jgbrmu l.llWhl.llwumu bu hwu­
U1WU1mu o °C 2bruwul11jl6wu Lt 85 ... 90 % 011'1 hwrwpbrwl.jwu tunuw­
t.lmra1mu Lt 1111w 2112wuw11mra1muo 1 dwlimli 4 ... 6 6wt.lwtjl lijl2wLJwrnmu: 
Ur411tr'1 11wuw4n11t.twomra1wu pbriu4womra1muo ljwqumu t 0,35 U1/u

3
, 

ou11 nrmu 011'1 wt.lbt'1 twt.l 2112wuw11mra1wu hwuwr wr4rtbro U1bri.w11-
rmu bu 2wtullwmwolt: IJ)wri.bg[lWO [a12iUti l.llWhl.llWUUWU dwlil.jbl11[! WJU 
l.llWJUWUUbflnLU [anLJlWU1Jlt.lmli t LijlUilt 5 or: 

IJ)whlllwuliwu dwliwuwl.j l.llbl11.Q t hbU1ltbt 11.Jgbrmu nbdjlujlu Lt 
urabr.12'1 4ti6wl.jtiu : <nU1jl , pnri:muti, hjmut.tw6.Qubrti nl puwljwu Ljlwi.jl-
4wgliwu, qnLJuti Ljlni.jlntumraiwu wnw2wguwu ribl.ll.Qntli l.llbU1.Q t l.jwl11w­
rbt ranlmujl tnbuwl.jwt.lnrnu.'i Lt hbtnwqw l.llWhl.llWUUWU nl l.ll'1l11wujl 
llub11ti.12utro l.llbl11.Q t m11w114bt wriw.Qliwu l.jwu t.lbrwu2wLJuwu: IJ)wh­
lllwuuwu nbdjluubr'1 6jl2U1 hbl11ltmuo Lt uwujll11wrw-l11btuutiLJwl.jwu 
lllWJUWUUb[ljl lllWhl.llWUnLU[! ramn l.jlJ1W hbU1wC'.lqb[ lllWrtbQflWO ranlujl 
l.llWhlllwumuo: U1u 11bl.ll.Qmli uub11ti.12ubro l.llbl11.Q t hwut.tbu wr4rtbr'19 Lt 
11WUWt.lnrt.lbu WJUl.llbU , nr 11flWU.Q l4L4ibU jlflW[l Lt WqWU1 zi.jlt.lbU 011ti 
hbl11: 

IJ)wrtb9[1WO fimlujl l.jflWO Ljlni.jlntumraJmUubfl[! nl bfll.jWflWU1lt l.llWh­
l.llWUUWU dwliwuwl.j htiuuwl.jwumli um1uu bu, jlul nr tun2n11 Lt uwur bri.-
2brwt.lnr wuwumuubr'1 linl11: '2wujl nr ra11lu'1 ujluo wt.tbt'1 umrp t, w­
lllW Ljlni.jlntumra1muubro l11brt'1 bu mubumli wt.lbtti wrwq: 

nl bf14Wf1WU1lt l.llWhl.llWUUWU dwuwuwl.j uubrtti.Qubflti Wf1U1W.QjlU 
U1bu.120 lultiu t Ljlni.jlntut.lmli: <imut.two.Qubrnu.'i l.jbuuwptiujlwl.jwu Ljln­
Ljlntum ra1muub110 UnlJUU bu, jlUi n[l l11Wt.lwflti liunu.'i: l>b[1LibuU1wl11jlt.l 
qnroourau igubro Ull.lwummli bu raniu'1 uujl hwumuwguwuo. hwlijl 1w­
t.lwguwuo. hJmuLJ.w6.Qubr'1 Ljlwi.jll.jwguwuo: <wumuwguwu w11wqmra1m­
uo 4wtu4 wo t 2b11uwuU1jl6wujlg: 

Uujl hwumuwgliwu hbU1 Lijlwdwliwuwl.j wupwflbUL4WUU1 lllWJUWU­
ub[lnLU hUW[lW t.lnJl bu Liwurt wpw(Jw l.jwu Ljlni.flntumraJmuubfl, nrnu.Q pb­
flnLLI b(J uuti Ljllwgliwuo: <wumuwgt.'iw(J dwuwuwl.j hjnLUt.lWO.QUbfljl 
Ljlwi.jll.jwgmli[! lt OflqWUWl.jWU pW[111 ujlWgnL[ajnLUUb[ljl .QWJ.QWjnLU[! 
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L4wrqbr'1 ulllwuU1mli t uwurtubr'1 qwrqwguwuo: ra11luti Liubrt'1Eubr'1 
~wimumraiwu LJ.rw l.llWhl.llwuuwu dwuwuwl.j l.jwrnrt t wq11bt ni LW4. 
llw.1211muo: Uw.Qrliwu dwuwuwlj Ljlnrti L4Wl11bflti 4uwu4wopubrO Lt 
uwu[ltubrnt.l t.lwrwl.jmli[! Ljllwgumu bu 11flWUQ nrwLJo Lt [anL[WQUnLU 

L4Whl.llwuuwu ljw1munqa1muo: 
o11ti rarat.twoujl wq11bgmraiwu U1w4 l.jwU1wr4.mli t 6w11l.llbrti rarat.lb­

gmu: l'iWfllllti rarat.lmfaJnLU[! pWflOflWUnLU t. Liwuw4wu11 tn11n11 fat?lujl limn 

(uwqbfl , pwritr): 
Uwribg4wo [allinLU[! l.jwpnrt t L4Whl.llwut.lbt uti pwuti wuu4w QU-

[aWQ.QnLU, [!U11 nrmli tiul.QWU gWOfl t 2bflUWUU1ti6wu[! , WJU.QWU wt.lblti 

br4wr t Ll.lwhLJ.mu: 
ranlmuubrnLJ. 1gLJ.w6 wr411tro 11wuwLJ.nrmu bu tutiU1, gwugbr'1 

Ljwli pWflWlj onrtbflti t.lflW, nrti zUnflhtit.l 6wt.lWlWJtiu pbriut.lWOnL[ajnLU[! 
wt.lbtti 2Wl11 t. .QWU LllWrJ.OQflWO fat?iuti dwliwuwlj: IJ)whl.llWUUWU nbdtiuo 
unljULI t. tiul nr uwnbg[lwO uuti hwliw[l, Ljlni.jlntumraJmuUbflO. UnLJLil.llbu: 

Uub11ti.12ubro bpl.jwrwU1lt lllWhl.llwuuwu ctwt.'iwuwlj 4w11n11 bu i.tin­
tubt tirbug WflU1W.Qtiu U1bU.QO ti hw2M Liwl.jbrltm1ra'19 tunuwt.tmraiwu qn- · 
tnrzjlwguwu: Ywztiu wiu ribl.ll.Qmli 11wnumu t inr. Ljlturmu Lt hbzU1 wu-
2wl11LJ.mu t uuti uwljbrltm1ratig: Pwgjl w111. tr4wrwU1lt Ll.lWhl.llwu llwu 
ctwliwuwlj Ljlntu4mli t uuti qmiuo· wnw2wumt.'i bu ribri.jlu hbU1.Qbfl ljwli 
q6b[l uub11jlpubrti lJlllnLlitig jl[lWfl hbl11 ljwli Wfllj11bfljl L4Wlilbfltiu. b[l­

pbuu wriw2wumu t LJwlllmJl11 qnLJu: 
Uwqbr'1 Lt pw11br'1 llubri.ti.12utro wt.lbtti LJ.wtn bu l.llWhll.lwut.tmu, 

pwu hwt.ttiuo, '1hw2'146wrl.llbrti 464bgt.'iwuo: 

4.6. :ll//1 L. tJlfwi.lpbf1pUbf1/1 UfWhUfWUntilO 

UwnUW[lWUUbflnLLI l.llWhl.llWUntt.'i bu LijlWJU hwt.ljl om, WJl rarilmuub-

11'1 ot.ttro' zwl11 hwqt.lw11bL4: 
Ybrtltnt.l C'.lmu , iGw1wo puwl.jwu lllW2l11lllWutil rawri.wura'1 wn4w1mra-

1wuo. 2nLl11 t l.jnrgumu twt.lnrwljm[ajnLU[! wupW[lbUl.llWUU1 Ll.lWjllWUUb­
flnLU : ~t.ljl UL4til11wl.jmgti uwomgjlljmraJWU .Qlwgmt.'i[!, l'\GrJ.UnL9ti inflWQnL­
uo Ljb11Lttiu . pnrpnujl wnw2wgmuo l.jbrtlt'1 lnWlj Lt wn WflWlnUbfl wriw-
2wunu.'i bu 2bruwuU1ti6wujl Lt 011'1 tunuwLJ.mra1wu pwrorwgt.'iwu 

hbmltwupn4: 
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~4b110 Ljlwrabrawt.tn11t.tnul bu w11wuOpu ouLn 4wLnbqn11tiwub11ti La 
Lnbuw4p LjlWJLnb Wl14'l.b11nul: 4b11latJg la ub11plapg wllb(J Llf'l 2Wl1Q0 Ljlw-
4nul bu b11.Laum LjlwJLntJLjub11n4, n11nup mubu 15 % funuwt.tmraJmu w-
11wug pn111:muti La hnLnti: 04'1 LljWhUjwullwu ctwt.'iwuwlj WJ'lllltiuti w11Lj11.b-
11mu 1111wup Ll!W11pb11wpw11 2112mu bu wubu 30 ... 40 0110 Llblj , n11U1buqp 
fumuwLjlbu 11b11.umgp 11m11ull11.uwu La 4b11.Lati in11wguwu huw11wt.tn11mra1m­
upg: 

0qLnwqnp6mu bu uwla WJULlltiuti w11Lj11.b11, n11Ulb'l. Ot.!b110 Lnb'l.W· 
'l['lnLU bu hWLnmlj ULnt.!Wl1Wfa'l.fab ub1111f111ub11tJ t.'ib2 nl'l.'l.WhWJWQ 'lP['IQnt.! 
pmra 6w111nt.t 11bU1ti t.!b11La: UJ'lli.ltiuti LnWl1WJmll 11b11.umgp 11m11uu11.mu La 
in11wgmu !P 4wLnwp4mu: 

~4b11f1 QUflmullwu dwllwuwlj ri11wup hw6wfu UwJmt.'i bu, Lmuwt.tn-
11mll bu w11wmub11ti pwgwhwJLnllwu hwllw11: Uuh11wdbzLnmra1wu riblll­
pmu 4WLnWl14nul t ll1tJ4 Lnbuwljwt.tnpmll, n['IQ Ulb'l.f'l t nLUbUntll LljWh­
UjWUUWU fugbpf'lg flnL11u: 

04b11nt.t w11Lj11.b110 mb11.wt.tn11mu bu 2wpgb11n4· UjWhlljwubtn4 f1-
11bug utJ2La w11wugpub11 0'lf1 2/12WUWl1nLfaJWU hwuwp: Pb11u4w6mraJnLUQ 
1 u

3 
fugti pb11uuwu mw11n11.mra1wu hwllw11 0,32 m t: 
Ot.!b110 Ljw11n11. bu UjWhUjwut.tbt U1w11.bg4w6 o °C-mu Ljwll WUjwuw-

11bgt.!w6 4ti6wljmll -2 .. . -2,5 °C-mll 85 ... 88 % oriti hw11wpb11wljwu funuw-
4mra1wu U1WJt.'iwuub11mu: 011wlflnfullwu Ljwu oqnuwguwu uf12ngn4 fugti 
ub2 OflP rawljlwugmuo 4w11n11. t LjwLnw114bt wuhpwdbzLnnLfaJWU f)bllj­
pmu: 

Ut.!btti tW4 bu Ll!W'l.bgt.tmu WZUWUWJPU 2112wumll ULnWQ4W6 Ot.!b-
110: UUjwuw11bg4w6 4ti6w4mu UjWhUjwuuwu ctwuwuwlj bpljw11nul t 
UIWhUjwuuwu ctwuljblilO La Ljp6wl114mu wugwu4wlf1 Ljlm.f1nfumra1muub-
110: UJu 11bU1Qmt.'i Ot.!b11nt.t w11Lj11.b110 2m11 LnWLO wt.tbLn1111 t. pwup n11 w­
Ujwuw11bg4w6 Ot.!b11ti UUjtJLnwljmgo f)w11umu t t.'iw6mgtJLj, f'lulj flb11.um-
90 !ti pw11011wumu: 

Ot.!b11ti b114wpwLnla UjWhlljwut.'iwu dwllwuw4 wllbu b11Ljm wllf'luo 
Ublj WUQWU LjWLnW['lt.!mt.'i t huljn'l.WljWU ULnnLQnLU WUbU t.'ip fut.'ipWQW­
UWljf'lg 3 .. .4 %-ti [WLjlmL n11nup buraw1144.mt.'I bu hbLnwqw UIWhlljwu­
uwu: 04bl1f1 Ljl[WgntUQ, n110 hf1t.'iuw4wumt.'i muf'l UWU11tWLjbuuwpwUW­
LjWU La wt.tbLti QP! Ljbuuwpf1t.'if1w4wu Ll1Wl116w11ubp, qwpqwumu t Lljwh-
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li.lwullwu 11bdtiur· 2b11uwuLnp6wuti LnwlilwumuubptJ La oriti funuwt.tmra-
1wu fuwfuLnUWU wqf)bQnLfaJWU lilwlj: UJU UjWJt.'iwuub11nul LjlWJLnb 
Lf1211wugub110 Ljw11n11. bu tunuwt.twuwt La Omu IJUflmumu t LljWhLllwuuwu 
hwt.'io: ub11664.n'l. O'ltJ hblll UbljLnb'l. Ljb'l.latJ t.'itJ2ngnLj_ OLj_tJ Ub2 LljW'l.bQUWU 
ctwt.'iwuwlj t.'intlilQ bu qn116mu t.'iwu11tubp: 

Cl>wJUlb Lf1211wugub110. n11nup 2112wLllwLnmt.'i bu Omu w11Li11.mt.'i , uwu­
uwt.tn11wU1bu LljWhlljWUnu.'i bu WJU fugtJ 2bpt.'iwumtJ6wutJ Ljw116wmla Ljln­
LjlnfunLfaJnLUUb11tJ Ljlntuwqf)bgmraJmuf'lg gw611 11tJwlljwqnumu: 

Uwu11tub11ti La Ot.tti ubljlwljwu '.f>b11ubuLnub11ti wqribgmraiwu Lnwlj 
Ul1WUnLU LnWl1Pbl1 f'\ULnbUUpLj_nLfaJWUp Ljwl11Wl14ntt.'i t UlljplI1WljnLQUb!1tJ la 
6w11U1b11f1 gwrnwJmt.'io wLl.btti U1w11q utiwgmra1muub11ti . tJUiLllbu uwla 
htJ'l11nttJLnf1lj La rarat.tbgt.'iwu 11bwljgpwub110: <tiuuwljwumt.'i uljwLnLj_mt.'i t 
ulljpLnwljmgp wuouflhwm hb11.mljwgmuo. nrio hbLnlawup t uriw Ljb11w­
mpuw1f1u gwugp ranqwgt.'iwuo: 

Ot.tti uli.ltiLnwljmgti La 11b11.umgti mw11pb11 pw11.wri11mraJmuub11tiu hw­
t.'iwLllwLnwufuwu pH-ti Lf1nljlnfumra1muub110 uw11uw11wuw1tiu LljWhlJ..IWU­
t.'iwu ctwuwuwlj mw11pb11 bu (wJri m4Jw1ub110 pb114,w6 bu rati4 8 wrum­
uwljmu): 

UfZJmuwljB 

~4ti ULlltJlilwljmgti La flb11.umgti pH-f1 Ljlnljlnfumra1muub110 

04ti pw11.Ljw- raw11u "lwhu.iwuuwu mLan11.mra1muo. wutiu 

gmgtii t.'iwub110 Om 3 5 6,5 

'1b11.umg 6,08 6,52 6,63 6,77 

Uu.itimwljmg 9,19 9,10 8,78 8,70 

04.ti inriwgmuo hwJlI1Uwpb114.mt.'i t uriw 4211ti Lf1nlf1nfumra1muf19 
w11w2 La OflWJtiu fugti t.'ib6wgt.'iwu ctwt.'iwuwlj, nrio b11Lamt.'i t 04f1 tmuwL1.­
n11uwu dwt.'iwuwlj: 

OflWJPU tugti pw11011mraJmuo raw11li OLj_mli LljbLnQ t Ltiuti 4 t.'it.'1-tJg ni 
wt.tbt: UJu lib6wumt.'i t LljWhlljwuliwu dwt.'iwuwlj· 4wfu4,w6 LljWh­
u.iwuuwu lilun11.mra1mutJg, 11bcttiutig La Ljb11.Lati 6wljnLnljbumraJmutig: 04ti 
!n11wgmlio zwLn ub6 t La Ljwqumli t 0,5 % LljWhlljwuliwu wubu wliumu: 
n11n2 b11Li11ub11mu Ot.!b110 LllWhli.lwumu bu gwo11 2b11uwumti6wuub11mu 
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hbriliblflf14 lflWllWJmli 4wli hwlflm4 jugtrimli wqnlflf1 Li w6juw211w6uw­
Jf1u qwqf1 juwnum1111mu: Uriwumt 11wu11w11mu tu i.timflnjunqaimuutrio· 
hwutliwlflttmt uwnUWflWUWJf1U UlWhll{WUliWU htlfl: 

Uwntg4w6 <'l4f1 ut[WUct[! hb!lublrlf14 pwu4wut11mli lflb'l.Wl'lflnLU tu 
Wfl4'1bflnLU, nrmue 11w11u4mli bu 1 L'i 3 pbnuliwu 6w4WLf1 0,55 lf1 
pbnuLj_w6mra1wlip: lf'Jwhll{wuuwu nbctf1uo umJLiu t, f1Li! nri uwnbg4w6 
urabrn~ub11f1 hwuwri: unlJuu t uwl.i Ll{whu.iwuuwu lfllin11mraJmuo: 
Pwu4wub11f1 4riw !Ultlfl.Q t lf1Ubu ctwuqnlflUWU htlflpbri, LI..jWhll.jWUUWU 
hwuwri 1111wu.Q u.iwlflmli bu lflbtuuf14w4wu 4wqt[f1un4: 

~Llf1 i.pnzf1u u.iwhu.iwu4mu t uwnuwriwuubrimu i.tiwratraw4nri4w6 
4f16w4mli bfl4Wfab , fa'lfab 4wu i.tJWJlflb Lr1WflWJn4, nJlnU.Q [f1UnLU bU LrlWfl­
pbfl lflbuw4ub11f1: 

~4f1 i.tinzm Ll{Whll.jwuuwu ntdf1uo 4w11.J4w6 t uriw tunuw4mra1muf19 
Li u.iwhll.jwuuwu lfllin11mraimuf1g· 

~4f1 i.tinzm junuw4mraJmuo. % 

wupn112 <'l4f19 
uu.if1lflw4mgf1g 

11b11umgf19 
lf'Jwhll{WUUWU 2bflUWUlflf16wuo. 0c 

011f1 hw11wpb11w4wu junuwLtmra1muo 
u.iwhll.jwuuwu ctwuwuw4, % 
<bflliblflf14 lflW!lWJmli u.iwhu.iwuliwu 
ctwli4blf1Q, wlif1u 

lif1Li! Li 7 
lif1Li!Lt 12 
L'if1Uilt 5 
8 ... -5 

60 .. . 65 

lif1Li! Lt 9 
uf1Uilt 14 

lif1Li!l.i 6 
-6 ... -8 

70 ... 80 

~nfl <'l4f1 i.tJnzm UlWhll.jwuuwu ctwuwuw4 ibU ramJlWlf1!14mli 2b11L'i­
WULrlf16wuub11f1 Lt tugf1 011f1 tunuwLtmraJwu lflwlflwumuub110: 4nu11f1gf1nu­
bflf1 0110 inriwgumu tu 4w1f1mlif1 mn11f111f1 4wu ihwuqwo 4flf1 oqumra­
iwup, nrinu_Q lflb11w11114w6 bu raw4wub11f1 4riw: 

nl hbflUblflf14 lflW!lWJmu Ll{WhUlWUUWU ctwuwliw4 o4f1 i.tJnzm 
hf1q11nu4nl4f14ntfajWU Ll{Wlf16W11n4 wub(J WUf1U Ulflmqmli bu '111W ttJn­
LIWL!nLfaJnLUQ : brat WJU hwub[ t uwhUWUWJf1Lif1u, wu.iw Ufabflf!O wu­
L'if12wu.ibu LI..jblflf! t Wl1Wf!4f1 Ull.jW11UWU, f!WUf1 nri hblflwqw UJWhUJWUnL­
U[! 4w11n11 t pbribt 11wno hwuf1 wnw2wgliwuo Li pn11pnuf1 qwriqwgliwuo : 
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4.1. :J{/w[J UWflUW(JWUWJ/7U UfWhUjw{inulo 

lf'Jw11bg4w6 <'lm4o Ll{Whll{wunul tu uw11m19n4 w11411b11mu 
(wulfltiutll{lflf14Litflf1 oquiwqn116Uwlip) ni w4bt 1 Ofl, 0 ... -2 °C 2b11u­
wulrlf16wumu, 90 % hwriwptriw4wu tunuw4mra1wlip uwnuw11wuw1f1u 
jugtrimu ni w4bt 2 011: Uulflf1Utll.jlflf14ubrif1 (pf1nlif1gf1u, .Qtn11lflblf111w­
gf14tf1Li , uitui11wlif1gtiu Lt wnu) 4f1riwnmlio ramJl t lflWLf1u w4b1wgLibL 
Ll{Whll{wuliwu ctwu4blfl[! 1,5 ... 3,0 wuqwu: lf'Jw11bg4w6 <'lm4o, nrio hwut[ 
t oqlflwqnriMwu Lj_wJ11b11 , Ll{blflf! t uf1wuqwuf1g m11w114bt 4w6wnef1 
4wu tunhwungw1f1u uzw4uwu: 

ramJl , L'if12f1LIW'l.W'1!14W6, UW!lf1UWQ4W6 <'lm4Q Ll{Whntl.'i bu UlW-
4w11ub11f1 ub2 1 ... -1 °C 2bflUWULrlf16wumu Li 85 .. . 90 % hw11wpb11w4wu 
junuw4mra1wu 11bu.i.Qmu 1 o 011. 4 °C-mu 7 011 , w11w11114w6o !nil 
uiw4w11ub11mu 4wli wri411b11nul 1.. .-1 °c -nul 3 011, uwno Wll.jjulflw~ 
<'lm4o . PWLf14wJf1Li w11uiw1111wupub110 75 ... 80 % hw11wpb11w4wu 
tunuw4mra1wu Ll{wJuwuubrimu o ... -2 °c-mu· 7 011 , 0 .. .4 °c-mu· 3 011: 

~4uw1tiu Ll{Whwonubrio LI..jWhmu bu 75 % hw11wpb11w4wu junuw4-
mraJwLi '1bLI..j.QnLU 0 ... 20 °c-mu (Jm11mu), 0 .. . 10 °C-mu (puw4wu) , 0 ... 5 °C-
mu (lflnliwuif1 L'iw6m4mu) hWUWU{WlflWUttJwuwpwri 12 .. . 24, 6 ... 24 Lt 
6 ... 13 011: 

~4uw1tiu L4flbubri4ubrio u.iwhmli bu 70 ... 75 % hwriwpbriw4wu 
junL uLtmraiwu Lt 1 .. . -1 °c Ll{WJliwuubrimu 1 o 011. 4 ... 6 °c-mu· 3 011 : 

Uwnbg4w6 4f16w4mu <'l4wu Ll{Whll{WUUWU 4w11Lin11 ll.jWJUWUUbllf19 
t Lii w pw11<'l11n11w4mfaJnLU[! : Uwnb~ · 1LU[! [WJU 4f1flWl1nLfaJnLU muf1 6n-
4wC. ~ub11f1 nriw4f1 ll!WhUJWUUWU hl ruwri. nrinug .QWUW40 4wqumli t 
<'l4u 1 flti n11uf1.QwLiw4f185 %-o : 

On4wo4Libflf1 nriw4o 4wtu4w6 l ni uf1w1u LI..jWhUJwuuwu uiltnrimra­
JnLLi i '9 Li u.iwJL'iwuubrif1g, wJllt ~f1qf1n1 1qf1w4wu 4f16w4f19 <'l4un11umra1wu 
ctwL ..lJliw4, 04un11umra1wu lflbuw4f1g l Lizw4mlif1g: 

~4wu 4w1mumra1muo Ll{WhUJWLI ' ..lJu qnrioourawgmli 4wtu4w6 t n~ 
Uf1WJU uriw uibuw4f1g, WJl uwlt UlW!l l{ w bflWUwl.tro u wrrumuwqnf164nri 
uwriqf1g: 

~m4o 4wrn11 t uw11tg4b[ wuuf12wu.ibu Liw4brif1 4riw Li. gwuwpmli: 
unw2f1u 11bu.mmu 4wlflwrimu bu <'l4wu lf1f14 uwuuwuimli , ub11.Qf1u 

011qwuut11ti. rabi.tJm4ut11f1 hbnwgmli, 4uiJlWlflmu iwi.tJwpwdf1uubrif1 Li. 
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18 

:cqi;i LjelfluQ1ul Qmlm4 t.l1Jm9t.jU1nmi;iLlqo 

~
0 

09 IJlm llulqb1un J1uLlql)elhu'1QmQ l)q i;i1ummtn Dti1uQ Qmll6qllmn 
:i;i1ullLIZLti l)Q? i;i1uLlq1J1Jm9t.jmnmi;iLlqc LIQm6 hmlJmi;imp l)mi;il)mln 

-4mtn tint.I 'IJq ol)mt.flmell)mmuo ·-mi;iLlqo Ouql)elhu'1QmQ nln :Oi;i1una 
~LmJqZ NnmtnmZmtn 641JL1¢mLlmtn tit.Jmnmltnmr;it.lqc ~ U1qllm1J1ulut.lm 
l)qt.lmnjuLti l)mi;i6qamn LILie Llmi;im4 r::rn1;11Jmtn4mtn 1Jm'1Q Ljlmlnul ?u 

:OLlql)lilnlULluti 1Jm'1m1Jd IJmtiQ h ml)mi;im.p 
1Jml;ll)mtn4mln l)q i;i1u}"wm6md )14Lll '1ml)mi;imp l)mi;iQLiubmU1bo 
1Jmi;immtnmnqt.lq Qmll6mLnn 6t.JLlql)Lnml)4bln :i;i1ullnm1Jll Lj? IJt.lZmti 
1Jm'1Q lnqu LI ·~ i;i1ullmmcl)m U1Zq4 Ol.1uu1Jull mlnm '6t.l1Jm9Ljuinmi;iLlqo 
l)mi;i6qamn 1Jm'1Q ~ LIQm6 llu-~0 £ nqtnmLlu]lmU1ui;i Ol)m9t.jmnmi;it.lqc 
1Jmi;i6qllmn Ljl.Julll)ull Llu 41Jma tint.I '6t.JIJQm llelel OaLlqeli;i ~ i;i1ummc 
-l)m llt.Jt.11 OLlu 'mLlqZ m4nj ~ i;i1u]1Llullmi;ibmti umq4 6t.Ji;i1u6qllmn mull 
Ljnqt.lq!imi;i IJmtiQ Qmllb1un oqi;i t.jelhUQlUl t.juuul)U\.; rnLlqZ ?t.jl)mtnmZmtn 
4nqt.1qtimi;i 1Jm'1Q lml)mLnn nt.jlmU1 l)Q Uluel al)ut.lu 'Llqr]elhuQ 
-1ul di;imfel1utit.J61uQmr;i LIQLlmd l)q i;i1ui;ibm'1 t11uatnqu l)mi;i6mt.lnu1J LIQm6 
'1 r;i1ut.lo IJq t11u]191ul OLlq1JUlm1J4bln :(Llq1Jllt.JLlmnjmnt.Jlutn) i;i1ut.lqel1ufl) 1Jt.ll 
-mlJt.Jblm IJQ Qmll6qllmn al)uLlu 'Oi;i1u1Jmln4mln IJmtiQ i;i1ullumi;im4 ~ i;iqu 
-momllm t.Jlqlln :lluni;im g···v OLnqtii;imp 1Jmt11Jmln4mtn t.JLlq1JtiQ t.Jtimnqm 
41Jma 4ti lq1J6mlqllm nLjlmm ~ lfluel Oi;i1ummlnmnqLlq Liu ·~ QmllZ'l. 

:(l)Um '1'11uuq41Jmi;imnjlnm 'OLlqum 1Jmhmt11uL1Llmml) 
'1 1Jm'1mi;i1ut.jlm'1 mt.II) '1 iuelelml)t.jduutinm 'Llql]Llqelq IJLlfm lt.jtnuLltn '1 IJt.ll 
-m lt.jel~ 'Llql) lu b41Jmt.Jnaout.lut.J4lt.Jel1ud) lluLlq1J1JlUfel1utimm4 ?t.Jnjq1Jmtim4 
l]q Qmllmpo Ol)ULIU 'Llqel1ufl) lqllQlUl;lUql) l)Q uuLlm'1 oqi;i t.J'11uuq4 1.Jfm '1ml) 
-mt1m.p l)mpmmtnmnqLlq 1Jm'1c: :]1umLlqZm6amn l)q i;iiummtnmnqt.lq mt.Ill 
t.JLlu ']luel1ul1J liul)mltimLlc i;iiutiQmQ ']luLlqaLlmZ IJQ i;i1ut.lu]1muqm (r;>mllm 
-mlnmnqt.lq? '1 QmllU1mlnmnqLlq) 0Llq1J'1Q 9m]16qllmn t.JbbmLtimllmeJ 

:6t.J'1mnqm l)mi;iLlullmelqelmLti '1 t.jfmLlmU1 '6L!Llq1J'1m1Jmliq l)mt1Llllmuqm 
'1 1Jmt16qllmn '6t.JtimnqLn 1Jm'1Q ~ r;>mllnjm'1 01J1ulel1uU1nj l]mi;iLlu]1muqU1 
LjlmllmQ IJL!fml)llqd ci:i ~ :Ll1uo ~ 1;11U]161 cmllm 6t.Jt11u6qllmn oqi;i L!Llqli'1Llm 
'Llll'1Llbmt.lc? Oat.lqel!:I cmllm 6Lji;i1ul)mtn4mtn L!bnqtnt.lu :i;i1ul)mLlu? l)q ?t.ja 
'1 i;i1u]ll)mtn4mln al)mt.11.J l)q llml IJmal)lm '0Llq1J'1Q Qm]16qamn 9m]1LlmZ 
l)q ln4'11Jma?l)4 :Llmi;im4 l)mrel1uaml)moLIZ U1mbm Lit.Jo Llqa61)m 1Jm'1 cqi;i 
61JuLlu ']luLlqaLlmZ IJq i;i1ut.lumuqm OLlqutiLlm lluLlq1J'11? Qmll6qllmn 

08 

:6t.jt.lq1]elfmbmam9 t.jnflul l)lufel1ul)mtnLnZmtn '01Jmfeliu1J1urmti 
1JlUfel1u6qubm t.jlnLlm9 '1J1ufel1ut.jlq61JmLtimel1Jmmbmb '-muo ,'1m1Jmr;imp 
l)mi;itJu]lmeJqelmlti 1Jm'1i;;> t.jlmlnuf l)Q tJ1U}1QLlubmU1bO al)ut.lu 'l)t.juqeJ1uf1] 
lJut.lu]lmelqelmLti l)fm 1;11Ul)6mfm'1Llql) l)Q Llql)ol)m4mtn Lli;;>Llmd t.nm'.) :oqp 
t.JLlql)mLlmLn qfmnmt1Lnnmlln '1 L!Llqli'1Llm qeluelmLlmllt.nn 't.JLlql)ell)mumel 
IJt.lfmLlqr;iL!lutn l)q t11uLlu]1melqelmLti Ont.ji;i '11uLtimlf1 r;>m]1Llu]1meJqeJmLti Llull 
-m'1t.JLnm4 1J4lm1J'1C: :oqi;i t.JeluelmLlmllU1n '1 t.JLlql.J'1Llm 't.JLlqeJ1uf1J IJt.llmLlqr;i 
-t.jlutn i;i1uLlullmelqelmLti 'l)q i;i1uLnmlnmnqLlq Dti1uQ r;>mll6qamn timl)mi;im.p 
l)mi;il)mtn4mtn 6t.Jt11u1Jmtn4mtn l)mt16m?Lti IJt.lfm]leJel '1 6t.ji;i1u'1LlbmLlt; 

:iJl)mi;i6mLlmelLnm]1 4aQm]161uam'1 t.JLlql] 
-aQm]1muf4 t.Jnt1 ~ i;iiuLlqd 1JmL16mLl1umm1Jqll t.JLlq1J61utim1..nt.jtnn tint.I 'Llql) 
-1J1ulel1unjuLtiuLti 41m'11Jm6 ?u l[r;im4 r;i1u1Jm'1m1Jr;it.l1.1 l)q i;i1u1J6mcmam OLlql) 
-6mell)OQLlub IJ4fmllelel i;i1uLlqlnLlm9 :OLlql)1JlUfel1unjuLtiuLti 1JUt.j6mLl1u1..n 
-ml)qu t.JLlq1J61utimmt.jtnn ,'1m1Jmi;imp 1Jmt11Jmln4mtn 1Jm'1i;;> t.jlmu1ur ?u tinLI 
'01)1ufel1ul)1ufmti ml.JI) ~ t11uZuLlu OLlu 'Ot11u6qllQ'11JL!fm]1eJeJ i;i1u]1Llmtim4 ~ 

IJUQLlub ?L!Zut.lu '1m1Jmtimp 1Jmt11Jmtn4mtn 1Jm'1i;;> t.jlmu1us :dtimfeJ1u1Jm'1mu 
-ul)mtn4mtn Llr;>m6 ~ t11ullLlbmel1u1Jd i;i1utim9t.Jll r;>mll6qamn Oti1uc; 

:OLlql)IJmtilmtn lmr;i 
-t.jmlno t.j6mell)DQLlub '1m1Jmi;imp 1Jmt11Jmln4mtn mbm1..nq4 '1 l)mi;i6qamn 
IJt.Jcmllm 4at.1qeltJ IJq r;i1u]11)mtn4mtn qeJq • ~ l)mZl)IJm iJ1]1ufeJ1uLlqd 
-LlmLn 1Jm'1Q di;imi;i6qamn t.l'1m1JtiLlti '1 Lltimbq l)fm'1mn :timlJmi;imp 
l)mi;i6qamn l['1m1JtiLlti Ol)lUfel1uLlu]1mLlml]4 l)mi;i6qc4 t.JtimLlu '1 '0-% os· .. ov 
Ltni;i l)mtii;;> l)q i;i1utibmti al)uLlu '01J1ufel1uU1ZqpmLl41)m l)mi;il)mln4mtn '1 
l)mi;itimZi;i t.JLlqnmi;i aqpLlmLIQm6 i;nullnmu l)q IJt.ltfLlmZ t.jLlql)l)lUfel1uLlqeJ :~ 

IJliml t.Jlq]lm Oanqm 1Jt.lfma1Jmt.ltnm 1Jm'1i;;> LtnL!tnnrm '641Jmt.lu t.J6mu 
:01J1ufel1uaqpLlmLlQm6 

L!Llql)i;i1uLlullmaLlmn 1Jm'1mL1bulu1Jnjqm mZq.pmLl41Jm Llmr;im4 l)mr;itimZr;i 
lJLlq1J'11? l[Llq1]'1mnqm '1 L!LlqnLtim? Llqdt.lmm '1 Ol)1ufel1u1..nZq4 ~ 6t.JLlql) 
-1J1ulel1ulq]1mam 1Jm'1m1Jt1Llll l)mi;i6qamn i;iiutim9t.Jll Qm]lt.nml)nmtic 

:r;iiul)6qa 
-mn 6t.jt.lul) '1 cqti L!Llql)elqelmLti '11uU1m4 t11uLlullmelqelmLti '1 r;i1ul)mp 
-mdmLtim? •i;i1ummLlm'1 '1;11uami;im6 l)q i;i1ul)6qamn l)fm mlnm 'l)mr;it.nml) 
-nmi;i 1Jm'1m1Jnjm1J 61)mam l)q i;i1u1]6qamn uti1uQ tiiualnqu t.JLluLl'1Llq 

:mt.Ill t.JLlq]lml) nqlnmot.Jt11Jm lluctnqm t.jctt.lqeli;i l[U1nmt.lmmtn i;i1u1J6qamn 



4w4mnul uw11bg4w6 eit.iwu t.flwrobrowLtnpnul[! romJL t l11Wt'1u 
pwpeipwgUb[ UpW utWhutWULiWU dwLi4blil[! 3 .. .4 WLiunLl, ljp6Wlllb[ 
qwuqLtwop l.jnpmulllubp[!, wutwhnLlbt uutwrin11.tiu wprumuwLtblil lilbfu­
untnqpwJnLl eil.jw(J UUIWl?nLLi[! : 

hpwl.jwumli, uw11bg4.w6 eit.iwu utWhutwCJuwu lilun11.mroJmun ljwfu­
Llw6 t upw l1lbuw4pg, pptlpwl.jwu l.jwqtlpg, uwfuuw4wu 4'16wl.jpg, Liwu­
UWLilliWu lllbuw4pg, uw11bgliwu 11bdpuCJbppg u b11.wuw4ubppg, t.flwrob­
rowLtnpLiwu lllbuwl.jpg, 2bpLiwfunCJwLtwJ'1CJ 11bdpuubppg u wnCJ: 

UJUutbu, roJmunup utWhutwuLiwu ctwuwuwl.j 2bptlwulllp6wup '12b­
gmtl[! -50 °C u gw6p !OnLJL t lilW[pU utWhbL eim4[! WUUWhuwuwt.flw4 
bpl.jwp, '1 flbut npw4n hpLiuwl.jwCJmu !'1 i.tintuLtmli: 

Uriwu6pCJ 11butpbpmli 6LjuwLi13bppCJb110 uw12bgCJmLi u utWhutwumu 
bu wLtbl'1 pw116n 2bpliwULnp6wumli: U1uutbu, romJl, li'12tiuw11.w1111Llw6, 
hwtlbli4w6, 1313m JlflWO 61.jubJl[! U!Whmu b(J l11Wl.jW11ClbJ1nLli -6 ... -8 °C 
85 ... 90 % hwpwpbpwl.jwCJ tunuwLtmroJwu 11butpmtl· 21 op, -3 ... -6 °c· 14 
op: 

Uri.wrir4w6 e.imljo !nil U1wljw12ub11mu Li w114rtbpmli utwhmli bu· 
-6 ... -8 °C-mu· 14 op, -3 .. . -6 °C-mtl· 7 op, lllWQ wutfulllliwu e.imljo -18 °C­
mtl' 30 oppg n! w4.bt, -10 ... -12 °C-mli· 21 Ofl, -4 ... -6 °C-mli" 14 011: 

<wlllmlj Liwuuwl.I1Liwu e.imt.io utblllp t utwhbt 90 .. . 95 % hwpwpb­
rw4wu tunuw4m131wCJ u -18 °c 2bpLiWULilp6wup UIWJLiWUUbpnul 6 
wlipu, 61.jUWJpU i.tiwt.flml.j Lipu[!' 5 wupu: ~4UWjpCJ '.PWflZ[! utblilQ t utWh-
4'1 -18 °C-mtl 3 wupu W[llllWJlPUWU opLtwupg: 

raw11wt.flwqqpCJbpp e.i4uljproubp1J utwhmli bCJ 18 °C-mli 4 wlipu: 
raw11wt.flwqqpubpp 6ljul.jp13ub[l[! -2 ... -4 °C-mu utWhmu bu 2 ... 2,5 wlipu, 
U1WULilbppqwg4woo· 8 wtlpu, pwCJl.jwCJbpmli u U1wl.jwrimli· 8 wlipu, 4'1-
uwwri.w1111Ltw6 61.jul{tiroo utwhmtl bCJ lilw4w11CJb11mu -2 ... -6 °c-mu 7 
wlipu: 

n! 64CJWjpCJ 6n4.wlirobflQUbp[! utWhmu bu 90 ... 95 % hw[lwpbpw4wu 
tunuwLtmraiwCJ utw1uwuubpmu u -18 °C-mu (WfllllWJlfltlwu utwhpg)' 
bt.flLtw6-uw11bg4.w6 Lib11pwCJbp u 6nLtw1tiu 4Wl11WflP4Libfl - 3, 6n4.w­
tubgqbl.I1puCJbp - 3,5, twuqmulllubp Li ouwrCJbp - 4, 4r'14.blllljwubn - e, 
411'1L u lilflbutwCJqubfl - 12, uw11bg4w6 m13nlllCJm4ubp - 10, uwuuwlll­
Ltw6 ljW'l.WliWJl - 6, !LiWUUWLI1LlW6 l.jWrtWUWp - 4 Wlipu: 
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5. Uuu'lUUlabf'\'21.Jb('lt"i un~Plt"iUUSt"inu 
2nrusn~UQ 

Umpltiliwgpnu !npwgmtl[! hpLiCJLlmLi t npnzw4'1 utw1uwCJubrmu 
uw11m1g'1 !npwgliwu 4.rw. 2112wCJgbLn4. hbrtm4 :pwqwu: 

UmpL'1Liwgpnu !npwgliwCJ qnp6[!u13wgo 4wlllwflbtm hwliwr wu­
h[lwdbzlll t 4wlllwnbl hbllluJWl bpl.jm utWfllilWJlPf1 utwJliwuubptJ· 

- Lirobppmu junuwLtmra1wu hpuuw4wu pwdup qlllCJLlbLD uttiuri. wq­
pbqwlllwJtiu 4.ti6wljmtl, 70 %-pg n! utwl.jwu; 

- u13b[lQnLU u 2f12Wl.jW Lip2w4WJf1nLli 211'1 qnlnpzpUb[lp Liwuuwl.jp 
utWJlQPWL 6uzmliubpp pw4w4wuw!wt.fl lllwppbpm131mCJCJbpp utwhutwu-

mlin: 
'.JnpwgliwCJ ctwuwuw4 qnLnflzpwqnJWQUWU qnlllp wuhpwdbzlll t 

wCJou11hwlilnf1bU pbflbl tubpqpw w1CJ pwuwl.jmroJwlip, np[! l.jpw4wpw11'1 
Lirobpppg fut4.nri. :pwqwJpU t.flntuwrt.iuwu 2bplimroJwU t.flntuhwlllmgliwCJo: 
b13b 2bpLim13jnLU[! pb114.mli t wupw4.wrw11 pwCJwljm131wLip, WUIW 
!npwgliwu wrwqmroJmCJo ti2CJmLi t, pwup np :pwqw1'1CJ i.Pnfuwpl.juwu 

2brumro1muo lilLlJWl 2arLiwulllp6wCJti hwuwr hwul.I1wlllmu t : nu4 b13b 
2brtlm131muo l11114.mLi t w4btgm4witiCJ pwuwl.jm131wtlp, wutw tuwfulll-
4mli t !nrwgtlwu hwCJ6uw11w11Ltw6 2bptlwulllp6wuw1tiu 11bctplio. tiCJrn 
4wpnri. t w11w2wgubt Li13bppp 4.w11.wctwu wutwuw11bgmlio: 

S.brumro1wCJ Linlllbgmtlo ri.but'1 qntnrzwqn1wgtlwu qmnp ri.ct4w­
rwCJmli t Jlbutp Li13b[lQP tun[lQ[! WJJl qnlilnL Wl7W2 2Wfld4. btmCJ qmq­
[!U13wg: Urobppp LlflW qnJWQnrt !n[l zbplll[! QnLJ9 t lilW[pU 11tiuw1111m­
!3JnLU[! PU!utbu qn[npzpwqnjwgliwu qnU1nLQ 11.but'1 urobf1QP Liwl.jbpl..i.m1rao 
qntnrzm wuguwu, WJUutbU tt Jlbutp qn[npzpwqnjWQLiWU qnlllp Wp­
lilWppu 2bplimro1wu i.tin tuwCJgliwu dwtlwuwlj: 

Uw12bguwu ctwliwuwl.j Li13bppCJb[lp wugwCJl.jWlP i.timpnfunLIOJnLUUbJlO 
CJ4wqwqmju bu, tiu4 hbl11wqw !npwgmtl[!, nro ppwl.jwCJwg4mu t 
u13bppp li'12P2P2WJPU lllwpw6mroJmumu qn1wgw6 uw11gwp1mpb11.CJbflp 
UnLp[pliwgpwjp up2ngn4, utWhutwCJmu t UflWCJQ Lip4fln4Wl1nLQLlWOQ[!, 
Ljwqlio u hWU1l.jm13JmCJCJbp[! wui.tint.flntu: b[Ubtn4 4bfl[! uz4.w6pg, ump­
ttiliwgpnu bri.wuwljn4 !nflWQLlWO lirobflpUbfl[! fupUlll l11Wflpb[l4.nLU bU 
mppz bri.wCJwl.jubrn4 utwhw6nJWQ4.W6 Li13bppCJbrpg: UJU urobppubpo 
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LL1UJhLL1wCmul bu wul{1mtmlu tiribug u4qpuwljwu owl{UJLO. hbzUl bu 
4tw0nul 2mrio 211w4twuliwu crwliwuwlj , li(dbl1E'1 nriw4o umptjlliwgjlwJ­
jlg hbUln (qmJu, hnUl, uuCn].UJJjlu hwUlljnqa1muub11, l{tiUlwtljluubf1'1 UlUJ­
rimuw4m(dJmO L. WJl u) UlUJhLL1UJUL{ntli t hUJtlUJl"IJUJ wlipnr12nt(djUJtlp: 

Umptjltlwgjlnu !" riwgtlwu qnf16ourawgo lllUJJtlwuw4wunribu ljwf'lb[jl 
t pwcrwubt brib.12 lflmth: 

U11w2tiu lflmto. nrio 4n!l{mli t jlupuwuw12bgtlwu lflntl, ul.jul{mli t 
tl(dbl1.E'1 umptjltlwgjlnu 11.19'14 IJUl").ntuliwu UlUJhjlg: UmptjlliwUln['lmli 
lSuzliwu wriwq '12bgmlio w12w2 t pbrimtl li(dbf'lJ2'1 tlw4bf1L.ntJ!d'19 junuw­
l{nt(dJUJU jluUlbuujll{ ctntnrizjlwgmtl L. pbf1mu t Uf'lUJ uw12bguwuo: U12w2jlu 
lflnqjl UlL.nf'lmra1mun 4wqumtl t !nriwgliwu lf'l/14 ctwliwuwl.jjl 4 ... 6 %-o, 
tiu4 hb 12wgl{n11. ju nu UJL{ntfaJUJU .12wuwljo' uriw QLiflhUJumri .12wuwl.jjl 
10 ... 20 %-o: 4.w4mnuljl UlUJL.j l{b112uwljwu uw12bgl{mtl bu UJJUllljlujl tl(db-
11J20brio. jlu!lllbu tluwJhu .i>w1120 L. ljw(duw2n120, tiu4 tl(dbripubri (011tiuw4, 
4Ulnriubrinl{ tljluo) l{wljmmlijl UlW4 uw12bgubt !'1 (dntJlUJUl['ll{mli : L1Jul4b­
u, l{wljmnuljl UlUJ4 ljUlnriubrinl{ tlujl uw12bgliwu ctwliwuwl.j tlrabril?'1 
tlw4b11L.m1ratiu w12w2wumli t lllLil").Wgl{wo 2b11Ul, nf1o pwril").wgumli t 
!nriwgl{w6 tl(dbl1£'1 211wl{n11mlio: UJflllltiuti tlfdbril?ubrio uw12bgumli bu 
jugbrimli tl(duntnriUlwJhu lSuztlwu UlUJL.j: 

UraCmtnriUlwJjlu i'iuzmlio 133,3 "lw hwugubtmg hbUln u4ul{mtl t 
!nriwgtlwu bri4rinri'1 lfimm: Uw12bgl{w6 lirab11.12tiu UJf'lUlUJpjlujlg pbf'lmli 
bu 2b11limra1mu, nriti hbUlL.wupnl{ uw11m190 ump[jlliwgl{nul t: bri4rinril"). 
lflmtti UlL.n11.mra1muo ljwqtlmli t !nriwgliwu lf'l'14 UlL.nf'lntfOJUJU 
50 ... 60 %-[l, jlu4 hb11wgl{nf'l junuwl{nt[OJUJU .12wuw40· uriw QUr).hwumri 
pw0w4'1 40 .. . 50 %-[l : Pwri6rinriw4 uuul").wlirabriJ2 4wribt'1 t UUlUJUUJ[, 
brip ump[jluwgtiw1'1 2b11tlwuUljllSwuo -10 ... -35 °c t. tiu4 ljbUl").wuwljwu 
owquwu lirab11.12ub11'1 hwliwri· -15 ... -20 °C-jlg n! pwf'l~f'l: 

~nriwgtlwu bri4rinrifl lflm1'1 l{b112mtl mdbf'lwumtl t 2b['llint(dJWU 
limUlpCJ tlrabriptiu. nriti hbUlL.wupnl{ Of'lw 2bf'lliwuUljllSwuo pwri6f1wumli 
t: ~nriwgliwu b1111n1111 lflmm hwtlUJUlUJUlUJujuwumtl t liuwgn['ll").WJjlU 
iunuwl{m(dJUJO hb11wguwuo tl(dbl1J2'1 l").f'lUJljwu 2b11liwuUljllSwuubf1mli: 
U(dbl1E'1 2b11tlwuUltilSwujl fanLJLWUll"lb[jl uwhtlwuo UJjl"). ltlnttjl QU(dUJQpntli 
n11n2l{mtl t tlrabriJ2'1 hwUll.jnt(dJmUubrinl{ L. !nriwgtlwu wlipnf'l2 qnrio­
ourawgjl UlL.n11.nt(djntOnl{: 4.b11nhjl2JUJ[jl9 btubtnl{ , tl(dbl1.E'1 (dnLJlWUl['lb[jl 
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2briliwuUljllSwuo qUlul{mtl t 40 ... so 0c uwhliwuubrimtl: bririnrifl ttinLL'1 
UlL.nf'lnt(dJntuo ljwqlimtl t !nriwgtlwu tri'14 crwtlwuwljjl 30 .. .40 %-o. jlulj 
hb12wgl{n11. junuwl{nt[OJWU pwuwljo· U11W QLI l").hwumri J?WUW4ti . 

20 ... 30 %-o: 
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s. Uuu'luuraor~uort-i s.orvusn~vC! o4 
UITIUUUnosn~V.Q 

6. 1. C!u11hwuntf7 '1f7ntf pubf7 pbf7tlwgtlwu 6. WUjwuwnbgtlwu 
lf bf7Wpbf7jWJ 

Qb("lliwgmuo h WUjWUWl?bQnLUD WUQUrthWln UWl?UW[lWUWjjlU 
211iawJf1 bqrwlflw4'1! qn116ourawgubru bu: UJ11 qn116ourawgubrf1 
IJUjwlnwl.ju t lirabreo hwugubt wiu Ll'16wl.jjl, nro hwruwr 4ttiuti urw 
hblnwqw oqLnwqn116Uwu hwliwr L. f1urnwunLl huwrwLlnr t wLlbt'1 
linLnjll.j puwl.jw(J uiabretiu punrn2 L!'16wl.jjlu: 

<wzL!jl Wl?Ub[nL.l, n[l 2b("IUWgmliQ L. WUjWUWl?bgmuo hwliWUjW­
lnWUtuwlJnrbu l4W'lbQUWU h UWl?bQUWU hWl.jWl?Wl.j qn[16QU/OWQUb[lU bu, 
Wl4W ~qLnmli bu WJl1 qnr6ourawgubro hwugubt wnwL!btwqmJIJ hblnw-
11wr~bt'1mra1wu: 

6.2. Upbf7pubf7/1 pbf7tlwgnt tlo 

Sbtuuntnqf1wl.jwu qnr6ourawgo. nrti dwuwuwl.j uw11bgL!w6 
liiabreubr'1 2bruwulnf16wuo pwr~rwgumu bu lif1u!L. gwu4w1tiu. 4n!­
Ltmu t 2bJ1uWgmu: 9b[luwgmuo WUh("IWdbzln t WJU UUjWlnWl.jnL!, 
n[ll.4buqf1 LI[ab("IQUb("ID UWl?D ujl2wL.lWJ("ljlg lilnUbtnLl lnWQ ujl2wL.lwJ("I 
!QfllnUbu, WJUf'lueu U("IWUQ Ll!lW 011jlg !l.jnu11buuwgL.ljl tunlJWL!nL/OJnLUQ, 
nro hwu11jluwumu t pw("lbUL4WUln lif12WL!WJ[l UWU[ltub("ljl qW("IQWQUWu 
hwuwr: 

9bpuwgmuo w11wu~uwl4bu l.jwrhnr t WJUL4'1uti lirabreubrf1 
hWLIWJl, jlU!L4f1Uf1Q bu hWLl l.jjl[aUb[lQ, nrnz l.jWfC!UWU/Ob("IQUb[lQ, L4W­
hw6nubrO. urqbro. pwu2wrb11buo L. wnu: LJti zwre urabreubr t.iwrtie 
!nLubu 2bruwguwu: 'frwug bu l4WLnl.jwumli t.iwrwqo, raraLlwubro . l.jwia­
uwznno. l.4WUf1!1Ub!lD h WJl u: 

9bruwgmuo tirwl.jwuwgumu bu hwlnml.j tugbrmu 011'1 mdbrtwg­
Llw6 2112wuw11mra1wup: Vrabreti 2bruwuLnjl6wuo pwr6rwgumu bu wu­
Lnjl6wuwpw11: lugmu 2bruwuLnjl6wuo l.jwrqwLtnrmu bu wJul4bu, 
nrl4buqf1 w1u urabre'19 wuou11hwln pwr~r 1tiuti 2 ... 3 °c-n4: LJjlw­
dwliwuwl.j l.jwrqwLtnrLtmli t uwL. uriLlnrt 011'1 hwrwpbrwl.jwu tunuw-
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LlnL/OJnLUQ: n("IUjbuqjl urab("IJ?D ~JunuwLtwuw, WJU UjWhUjWUmu bu 80 %-jl 
uwl.jwrriwt.inLl: ULlbL'1 !nr orm UnLJUUjbU gwut.iwtti !t. J?WUjl nr WJU pb­
rmu t Ufab!lJ?'1 !n[lWUjWl.jWUnf111f1U: 

S.bruwgliwu LnL.n11mra1muo t.iwtuLtwo t lirabref1 !Wl.flujlg, lnW("IWJf1 
lnbUWl.jf1g, 0'1f1 2b("IUWUlnf16WUf1g h U2WUWl'mLjOJWU W("IWqnL[C!JnLuf1g, 
qn("IOQUjOWgf1 ul.jqpmu L. L!bfl2nLU lirab!ll?'1 2bflUWUlnf16wuf1g: 

swrpbfl lnbuwl.jf1 urabrJ?ubr'1 2brliwgliwu lnbtuutil.jwu hjluuwl.jw­
umu umJUU t: 

6. 3. U{Jbf7pUbf7/1 WUjWUwnbgnt tl[J 

Uw wJu lnbtuun1nqjlwl.jwu qnr6ourawgu t, nrti dwliwuwl.j uwnbg­
Ltw6 Ufab("IQUb("lnLU L4W("lnLUWl.jL.lnrt UWl?nLJ9D wugumu t hb11ml.j -1JwqWJf1: 
UL4wuwnbgmuo tirwt.iwuwgumli bu urabrJ?'1 ul.jqpuwl.jwu Lltiowl.jjl 
wugliwu UL4Wlnwl.jn4, nriu WJU mubr utiu!L. uwnbgmuo: UJ11 ctwuwuwl.j 
lirabremli QlnUL!nrt UWl?nLJ9'1 pJmrbriubflD wugumu bu hbrtml.jjl, n111J 
lnwrw6Ltmli t hJmuLtw6eubrnLl: 

Q.nr6Uwl.jwunrbu uwnbgliwu qnr6ouiawgjl Lrif1L! hblnw11w116b1jlm­
ia1wuo hwuub10 huwrwLtnr !t: 

P2f12ubr'1 h ul.jwuwrabtbrf1 2rwl4whl.4wu hwlnl.jmra1muo pwLtw­
t.iwutiu jl2umli t UWl?nLJ9f1 pjnL("lbrtUb("lnL.l, U("IWUQ L!UWUL!W6Q L4WlnOW­
l?b[nLl h Ul.4jllnwl.jmgwJjlu uimrabrti h'111f1Wlnwguwu hwLnl.jmraJmUubr'1 
f12bguwu hblnL.wuenLl: ll.Jrt L4WlnOWlnnLl hJmraf1 lif1 uwuo wrlnwhnumu 
t liiabrJ?'19 h l.jnrmli: 

UL4WUWl?bgliwu wnw2f1u Lflmto lirabreti uwl.jbrL.nlJraf1u 4rf1nul.jn­
Ulf14 2b("lliwulnjl6wuf1u hwuUbLU t: UwnuW("IWUWJf1U uzwl.juwu pn[nfl 
Lflnqbrmu (l.4Wrtbgnu.'i, uwnbgmu L. u'.jwhUjwumu) uumli lnbrt'1 mubgwo 
LflmflntumiaJmUUbflD 11Wl?UnLU bu Ul.jWlnb[jl lif1Wju WL4WUWnbgL.lw6 
liumu h jl hWJln bu QW[jlU UUW2flnLU: 'fnL[lU bl.jWO UUW2fl'1 QWUWl.jnLl h 
l.jwqlinL! bu riwlnmli uwnuwrwuwJtiu uzwl.juwu h uuti L4WhL4wCJLlwu 
dwuwuwl.j urwumu Lnbrtf1 mubgw6 Lflnlflntumra1muubrif1 uwuf1u: ll.Jl1 
Lflnlflntumia1muubrf1 pum1rao L. tunrmra1muo t.iwtut!w6 t uwnuw11wuw1f1u 
uzwl.juwu UjWJUWUUb("ljlg, jlU!L4bU uwL. uujl WL4WUWnbguwu ~L.jlg L. w­
JlWQnLjOJn LUjlg: 

nrl4buqf1 tunuWLlnLfC!jnLUD Wl.4WUWnbguwu qn[l6QU[C!WQnLU ul.jw-
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Clwjf1CJ hjntULl.W6pnul q11wl{fl fll1 lflbl'l(] (WJCJ lflbrlQ, nf1[! (Jw qpwl{nul tfl 
uflu~u WlljWUW12bgnL1l[!), ClflWCJ wCJh11wctbzlfl t UWfu w(Jg(Jbl UjflUI'). 
l{fl6W4flg (UWlmLJg) hbrim4 Llfl6w4fl , WlljW UbflraW4°1WUQb[ WJCJ 
UUjfllflw4mgwJf1Ci umpulflwClgf1wub110. 4nlnflri. hwuw4w11qb11f1 WJ'l tun­
ClwLtmraJmCio wri.un11pgn11 muw4mraJmuo n11n2Ltnul t CJ11wug 4bu­
uwpwCrw4wCJ w4lflfll{mra1wllp, n11CJ '111 hb11raflu 4wtuLtw6 t uwriCJw11wuw­
Jf1Cl uzw4llwu ll1WJllwuub11flg u llufl WlljwuwribgllwCJ w11wqmraJmuf1g: 

'lWCllfW'l WlljWUWribgllw(J CJwfuCJw4wu 4°lnLlnLll u4wCJWjflU hjnLU­
Ll.w6p[! ou4Clmu t tulflwg11w6 wriw211w1f1CJ llf12wL1.wJf1, npCJ wriw2wgumll 
t Ulljf1lflw4mgubflfl llwuCJw4f1 11buwlflm11wgf1w L. 4n1nf111 hwllw4w11qb11f1 
PWJPWjnut 'lw '111 hbflraflCJ UlljWUlflntll t lluw211f1 wriw2wguwCJo L. u11w 
wriuiwhnuuwuo lluflg: 

Upwq Wlljwuw12bguwCJ ctwuwCJw4 tulflwg11w6 tm6mJraub11f1 wq-
11tgmra1muo wllbtfl Pf1~ t w11uiwhwiuiL1.w6, pwu 11wu11wrif1 ctwuwuw4, 
Wjlf UjWU16Wrin4 tl U4Wlllll.nLU t tlUW211f1 WUU4Wlll WU2Wlflnttl: llju­
lllb'l.f19 hblflumu t, nr 11wu11w11. WUJwuw12bgmllo 11wCJ11wri uwribguwu 
hbui lll:i4lflb'l qqw1f1n11bu l{wuiwgumu t uufl Wlljl1WUpWjflu n11w4o: l°"'u4 
w11wq WlljWUWribgmuo [Wl{ t WqlfnLU uufl n11w4fl Ll.riw· wu4wfu WlljW­
uwril:iguwu l:i11.wuw4f1g: Uw4wJu qn1160CirawgCJb11f1 wLtl:itfl 2wlfl hb­
lllW1fw116btflmraJmu ulllwuw1m hwuwri llfluo wuh11wctbzlll t uw121:igut1 
faWl1U 4f16w4mll 4wll bl14011JW lljWhUjWCJmllflg hblfln, b[lp ll4WUWJflCJ 
hJnLul{w6po qlllull.mll t ranqwgw6 Llf16w4mu: Uufl uw12bgmuu m Wlljw­
uw12bgmuo gwfJ4w1f1 t wug 4wgul:it wpwq, 6qlllbtn4. n11 uw12bgllwu L. 
WlljWUW12bguwu lflL.n'l.nL[aJnLU(Jbl10 [flCJbu Unuiwl{nflWUjl:iU hWLl.WUW[l: 

ubl14WJnLUU hWJU1Clfl b U U[abflpCJb11fl WlljWUWribgtlw(J llfl pwufl 
l:i11.wuw4Cib11, npnug ctwllwCJw4 2b11llw4intuwCJw4uw(J uf12wL1.wm t hw­
uw11l{mu 0110. qntn112w-011wJf1Cr llf12wL1.wJ110. hbrim4o (2m11, wriw2m11). 
WfllfJnLuwpb11w4wu L. pw11611 hw6wtuw4wumra1wu ttb4lfll1W4wCr hn­
uwupo, flCJ.'.f>flW4Wf1Uf111 lSWrJWqWJ[aUbfl(] L. nL[lflflW6WjCJQ: 

Ori.mil uCJCJ11wurab11~Cibflfl Wlljwuwribgmllo 4wlljl{w6 t 011f1 Llf16w4f1 
WJUUjflufl 4w11qwl{n11uw(J wuhpwctb2uimra1wCJ hblfl, nrio Ulllumll t tumg, 
n11Ujbuqfl 2bf1UnL[ajnLUQ llnlflbgl{fl urabfl~flU WrJWUQ WlljWUWril:ig4w6 
llw41:i11um1rawJf1Cl 2b11lllbflf1 qmui lflwpwgllwu L. ~nriwguwu : o11r lllb11.w-
4lntumuo L. UflW 2w11ctuw(J mri11mra1muo llral:i11~f1 u4wuiuwllp f111w-
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4wCiwgumll bu WJCllljbu, nri wlljwuwribgmllo wCJguf1 f1Cl!pw(J hCJw11wL1.n11 
t hwl{WUWflW~W4°1, UntjClflu4 WJU ctwllwCJw4, b11p urab11pf1 hWUlllnL!dJnLU[! 
u11w lflWl1Pbl1 llwub11mll hw4wuw11 ~t: 

Uufl WUjwuwribgmllo hwpwpbriw4wCi gw6fl 2b11llwulflf16wCJClbflf1 
lljWJllwCJCJb11mu (0.-.6 °C) wCJgCJmll t zwui 11wCJ11wri (3 ... 4 011) L. mrib4g­
Ltnul t llwCJ11twpwuw4wCJ 4l~wgmlln4 011f1 pwf16fl hw11wpb11w4wCJ 
tunCJwLtmraJwCJ ctwllwCiw4 (85 ... 95 %), f1u4 gw611f1 lfl:illjpmll (40 ... 60 %)' 

qwuq4w6f1 CJ4wuibtf1 4n11muuinl{: 011f1 2n11uwulflf16wuf1 (20 ... 25 °C) u 
hWl1WPbflW4WCJ funuwl{mraJWCJ PWl16flWQnLU(] CJlljWUUlntll l:;(J UUfl WlljW­
UWribgllw(J lllun11.mra1wu 4116wuillwCJo llflCJ~u 24 ctwu, pwJg ~bu 4lri4mll 
UWUfltWpWCJW4WU 4°l!Wgmuf1g: 

Q.nlnf12WOl'}Wjf1U Ufl2WLl.WJ11nLU UUfl WlljWUWribgmu(] U4Ul:i[ bu Oq­
lflWqn116bl b1Cib1n4. b112f14bribuf1 w11uiwri.11mra1mumu llb6 pwuw4mra1wllp 
uwribgll.w6 lluf1 oquiwqn11MwCJ wuh11wctb2lflmra1muf1g: Ulljwuwribguwu 
fugbri lluigumll l:iu um11 qntn112fl u ulflwClmll bu wuh11w6bzlll 2t11uw­
uuif16wCJf1 tuw12um1111: U111 ctwllwCiw4 211w1f1CJ qn1n112f1CJ 4nu11bCJuwgl{mu 
t 4f1uwllub11.flpfl llw4b11buf1Cr, uiwpwgumll t WJU L., hwuublnll ub11pu, 
lllWClmu t '111 hblfl lluf1 211w1m6l{n11. u1mrab11: UJU l:i11.wCiw4f1 ctwllwuw4 
Ci4wlflbtflnribu 4116wlfll{mu t qn116ourawgf1 uiL.n'lmraJmuo. uw4w1u llufl 
llw4b11buf1 4.11w w11wqourawg qw11qwCJmll bCJ llwu11tub110. 1111w hwuwri 
WJU 4°l~WClmll t wlJ.l:iLfl w11wq, pwu uflU(], n11(] WUjWUWribgl{WO t Olfmll : 
Pw11611 2b11uwulflf16wCJf1 qn1n112wo11w1f1u uf12wL1.w111 oqlflwqn116bt ~fl 

4w11btf1, pwClfl nri u4wqmu t uuf1 n11w4o. f1u4 ramJt 4wll gw611 2b11uwu­
lllf16wuf1 qn[nl12WOl'}WJflU Ufl2WLl.WJl10 4Wflb[fl t oquiwqnr6bt llflwjCJ 
wriwu6Clwhwlflm4 11l:ill!Pl:i11mll· w11uiw1111w4wCJ 4.b11wllzw4uwu hwuw11 
lluf1 wlljwuw12bguwu ctwuwuw4: Ulljwuw12b11.uwCJ Llb112Ciw4wCi 4lmtmll 
qn1n112m llwlllmgllwu Llb11wguwllp 4w11l:i1f1 t hwuubL llral:i11P-f1 uw4b11l:iuf1 
!nriwgllwuo: 

(b'l.nt4ul:i11mll WlljWUWrJbgmu(] 4WU1Wl1mll l:i(J llrabl1PtJ UbflldW4°1WU­
gb[nl{ hl:irtm4f1 llb2 4wll 211btnlJ. WJU: Uriw2w1144.n'l b'lWLI W4D twlljbU 
lllw11pb114. mu t 011mu Wlljwuw12bgmllf1g: Qpfl 2b11llmuw4mra1muo un­
lflwll.nriwlllbu 4 w(Jqwll ub6 t Olff1 2b11umuw4ntfajnLUflg, 2flf19 urab11pf1(r 
2b11uwuiL1.mraJwu qn116n4f1go 20 ... 30 wuqwu ub6 t, ~wu 011f1g urab11pf1u: 
Uufl WUjwuwribgllwCJ qn1160Cirawgf1 w11wqwgllwCJ uibuwullJmuflg hbrim-
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:Qm}lfiqamn ~ (llUIJtl l)fm r;i1umlq1J hml '80 oa· .. og ~ r;i1u}lfimaml11 On 
-qLlqhmr;i 4nri uu}lfiqamnmtnm l~ Llmrim4 mull 'oqri 4aLlqeJri r;i1u61]ml.j1meJ 
-Llql) l)q? OLlqoeJfmbmam9 :Llql)al)lUflJLlm 4lmh1Jm6 lq}lLn 4? Dr;i1u6qam 
-nmtnm 4nri }luhml)mllq nrn :r;i1uhul.j1 l)mfe11uLnubmLnq4 ~ r;i1u}ll)U1b 
nriaqu Driiu6qamnmtnm 4aLlqeJr;i }luLlqr:JeJfmbmam9 L14riLlmhmLl<t1J4 

:(olfm '1 eJu1uelmLI 
-m}ll11n qm}lfim1J4riml 'luLl4Lnn4lutn '1Jql4eJ~Ljlutn) drimfeJ1ul)1ufmh IJ41J 
-mhm}lmd dr;imrtLnmhlJ 1JmfeJ1u6qubm 4L1ql)r:Jm9LjLnnmriLlqo LIQLlmd '1 }lull 
-qr:Jr:J1ufeJ1uhLnm4 h4Lll11hq1~4ll 1JmrljnmVlmtnmrim4 l)q qm}lLnpo al)uLlu 
'O!;llUQLlubmLnbo 4L1qeJ1ufl) uuLlu }lmeJqeJmlfi ~ ri1u}lLIVlm HiueJ hmlJm!;Jmp 
r:Jmrifiqamnmtnm r:J4fma4lmuLlh4n :OLlqnL.jim? ml.II) l)q Llaulfi l)ma 
-l)fm 'Dr:J1ufeJrnhm1JlULlmtn 41..10 ri1ur:JmLll) ~ VlmZ l)ma?r:J4 'Do1ufeJ1uLILlmVl 
-m4ri 4r;ibmh 4aLlqeJr;i ~ Q!W 1Jma1Jfm '0r:Jm94Vlnm 1JmfeJ1ulfim?mLlmn 
-m}lm4 4r:Jm9LjLnnm r:Jmri6qamnmtnm drimfeJ1u1Jbo 4-))u ~ LIQLlmd l)ma 
-Liu :4Llq1Jhm1JmlJq 1J4fmeJf1uriLlqhmri Llulud r:J1ufeJ1uLlqdLlmV1 4 Or;i1u6qam 
-nmtnm r:J4fma4lmuLlh4ri ri1uLlbmeJ1uod ~ l)mhmLlu uri1u6mLIQLlmd 
Lj1m?mLlmnm}lm4 41Jm94l11nmriLlqo }lulm}lmQ olJudrim 4aLlqeJn 

:1J1ufeJ1uLlu}lmLlml)4 iulqQllqLnn Llqr:Jr:Jmri 
-fmtn h41Jq4b44mLlmLn4r:Jmn }lml r;i1ua6meJl)iJ 1Jmri6qamnmtnm :dr;imfeJ1uLI 
-u}lmLlm1J4 l)mrt6mLnm!;JUU1 }lm ml.II) ri r:Jmrihn4 mft]momrimpm4ri l)mr;i 
-fimhfir:Jm 46meJl)DQLlub ri1uLnm9Llh l)mfeJ1uuu11U1 r:Jmri5qamnmhlm '.ri1u6 
-mamLn Lj1m?mLlmnm}lm4 LlQLlmd LlmdmLnmriqrim4 }lulm}lmQ ouudrim 
4CJLlqeJri ,}luLlql)r:JlUfeJ1ulq}lmam lmf11l11q4 ~ Qm}lVlpo DrtlLifiqamnmtnm 1J4f 
-ma4lmuLlh4ri 4Llq1JaLlqeJr;imll1J1Jn :r:J4alluh LjLlql)Lluhnu IJ!:l Qm}lLlumuqlil 
ar:JuLlu 'ri1u6mamLn 4Llq1JaQm}lmuf4 l)q r;i1u1Jfimcmam ar:JuLlu '641..lql)Lluh 
-nu r:J!:I ri1ur:JamumLlllr:Jm 0Llq1Ja4lm r:J4fmn4obmrimLll11hql~ Liu 4r:Jma 'r;i1unr;i 
VlULlhnu ~ LIQLlmd 4lq}lm Ol)1ufe11uLlmnm}lm41)m l)mr;il)mlh 4fm4bLlql)~ 

:6Ljr;i1u1Jmlh mLlr:J }luaqm}lmuf4 IJ4fm1Jmhr;i ~ r;i1u}lLlqdLlmLn Oriiul)mlh 
4fm4bLlql)~ IJ4fma4lmuLlh4r;i }luLlqhlLlm9 :DLlq1J1JlUfeJ1uhl11m4 h4LILnhql~4i.J 
4aLlqeJri ~ r;i1uZuLlu Ol)1ufeJ1uLlurlj l)mr;i61Jml.j1meJLlq1J l)mpelfmbmam9 
r:J4fmn41JbmrimLIU1hq 1~ ri Ol)m94l11nmriLlqc 1Jmr:i61Jmlf!meJLlq1J 4rm4bL1q1J~ 
IJ4fma4lmuLlh4n :01J1ufeJrnhm1J1u 1Jmri61Jml.j1meJLlq1J 4fm4bLlql)~ 4aLlqeJp 
~ r;nubm}lo r:Jfmhmn '01JiufeJ1u}l4Lnhq<t~ IJmrifimamLn ~ ri1ul)mLIQLlmd 
64r;i1u6mqqri 1JmfeJ1ur:Jmhmrljm9m) :fi41J1ufeJ1uU1nm4 4Llql)aLlqeJri uu}l 

06 

-6qamnmhlm ~ Qm }lrlJmh 01J1ufehu1Jmhmrljm9m4 1J4fmal)mVlmrljZm lmr;i 
-4Vlhlo 4LlqaLlmn 1J4fma4lmuLlh4n :(LlqaLlmn lluLnmrljZm dpmfeJiu1Jmhmrlj 
-m9m4 6>n gL£Z '1 P£P IJ!:l prn}lQLlubmU1bo ri l)q Qm}lQllqLnn npiufmh 
-Llql)) Llql)l)ubmtnm4u 4Llqr:Ja41m IJ4fmn41Jbmr;imLIU1hq l~ lJql) l)mhmLlq 
-dmLlm4 4hmZuLlu l)fm4ri IJ!:l {llU}lLILnmlhueJ Llmrim4 l)m!;JamLl4h 1JmhmLllJ 
-mVlLlm Jluhml11mtnr:J iulqam6md 0Llql)l11Ui.Jl)D1urlj 4LlqhlmhmLnmuaq4 
'1 u4umu :Llq1Jri4pqa LlqdLlmVl IJ!:l Qm}lLlu}lmrljZmLlq '1 LlqaLlmn 4hl4Vl 
LlqdLlmVl r:Jq !;JlU}lQLlubmLnbo ri Qm}lQlJqLnn Llmpm4 l)mr;i6qamnmtnm 
41..lql)aLlqeJrimur:JIJn {))d) }lual)mnu4 drimfe11uomhmrljm9m4 LIQLlmu 

:64L1q1J1JlufeJ1uhLnm4 h4LILnhq1~4ll 4aLlqeJri ~ Qm}lrljmh }lu1Jm94l11nm 
1Jf1ubmlq}lmam ilhml)ma 1JmfeJ1ur;iLlqc Qm}lLnmcom 64aLlqeJn :r;11unLlq1J 
4aLlqeJri r;i1u6mLIQLlmd 41Jm94VlnmriLlqc ~ ri1uo6mcmam D1r:J4 '1J1ufeJ 
-1uriLlqc }lulqVlmOl)m ,Llq1Ja4lm r:J4fmn41JbmrimLILnhql~ l)q r;nuomlh aouLlu 
'OLlq1J1JlUfeJ1uhVlm4 h4L1Lnhql~4i.J 4Llq1JaLlqeJr;imlll)1Jn Qm}lfiqamn IJ!:I r;i1u}l 
-QLlubmLnbo hmlJmrtmp urn :r;i1ul11Zmu l)mhmLIU1hql~ Ori1u6qamnmtnm 
4Llql)aLlqeJrimll1Jl)n '1mlJ l)q !;JlUQLlubmLnbo 6meJ1JiJb1ub Lnq4 4Llqohml)mlJq 
l)mrtfiqamnmhlm 1Jtlfmelflu11Llqhmri ri1ufmh4LnhmLlhl 1JmhmLlumU1Lln 

:Dri1ufimamLn l)hubm lq }lmam 4LlqLnLlqZ r:J4fmnqLlqhmri Qm }16qa 
-mnmhlm 4aLlqeJri lmLn lflueJ 4lqLlmh 4? riiuatnqu nrm ·ri1uahlqu 4Llq1J 
-hmr:Jmllq lfm nqhl?1J4 :mLl}l 4aLlqeJri 4ollueJ? 1)1ufe11u6qubm Lnnmhll)1Jm 4r;i 
?u DehuflJ Oa1J4 ri r:Jmhm~ 41J4H Ol)1ufeJ1uL1umri4u o4fmr;iLlqc 4e11ufo 4n4hl 
-llfm Liu 'l)fm4ri ~ Llu11Llmt-i :}14n1Jql111J4 41J4l Ori1ufiqLnurt l)mfeJ1ur;iLlqc qeJ 
l)fm4r;i 'IJ4aLlqeJr;i ~ ri1u?tnh Dr;illuh IJ4aLlqo 4Llu 'IJ4nmri IJ4amLnLlm 4eJ1uf1J 
01J1ufeJ1ur;iLlqc ri1u}l6qLnur;i ~ nqhl?1J4 qeJ ·~? Llu11Llmh mhlm '(4el1JmumeJ 
1J4fml)ql4e1Nluhl 'hm1J4Llo) l11q4 4eJqeJmlfi Llu-?r:J4 ~ ri1u}ll.j1Z OaLlqeJri 
1.Ju}lfiqamnmhlm dLlq :LlqeJ1ufl) Qm}lQ1Ul tl1Ub1U<t;4tJ l)q h1u1Jq4 64aLlqeJr;i 
hm1Jmrimpm4ri '1 Dh1ulJq4 r:Jq ri1uZma DLlqnmri Qm}l6qamnmhlm 4aLlqeJri 
Liu 41Jma ·~ Llu}lmbl)mLn}l 4lq}lm up1u6maml11 4LlqLnLlqZ o4fmnqLlqhmri 
4aLlqelr;i hm!Jmr;imp 1Jmri6qamnmhlm r;i1uLlq1Jh1uuq) :Llmrim4 r:Jmri61ulJl 
-mr;i Lj1m?mLlmnm}lm4 l)mfeJ1ur;iLlqc 4aLlqeJri ,4}11Jamrlj }lml ~ al11qhl Oh1ulJ 
-q4 hml)mrtmp omrifiqamnmtnm }lulqb1un ri1uLlc OaLlqeJn :hmlJmrtmp l)mrt 
-61uU1mrt lhueJ 4Lli5 01)1ufe11uLlmnm}lm4 l)rrirtLlc ~ Llu11Llmh Llmrim4 4Lnhq<t~ 
IJ4fmr;iLlqo }lml 41q}lm Qmri6qamnmhlm 4aLlqeJri }luhml)muq Qmr;iLI?; 

:~ Llfm}lmc4ri 1Jmrihm1Jmrljul.j1mr;iLlqo Vlq}lmLlmriLlm4 41q}lm VlmZ Oh 



£6 

-m4 l)m(l6mmuhqri Ljt.lq1JhmLnm4 'l Ljt.lql)dQmtiLnmtn Ljl)mt.lml)amn 
:r;nu-s hmmur 

-l.Jm 1 Qmtit.ILn Ot.ILjbmeJ1u1Jd omhm1Jr;il.j4 Ljt.lqeJlUflJ ?Ljmuhqr;imrit.lqt; 
:t.lqel1ufl) l.JutJbLjht.14? 

lqQt.lubmLnbo 1 Ljlmh1Jm6 t.1mrim4 l)m(l6mniuhqri IJLjfmr;it.lqt; :01ufel1ul) 
-mhml.Jut.lllmr;il.ju l)mreJ1ul.jlqf51)ml(imelmZt.lulub LlQLlmd l)ql)1u aout.lu 'Ll 
-qel1ufl) Um 11 lubl.j 'lll.juLlqd1ua qhmtnm 'Llq1Jh1uQmp l)l.jrmr;iiuLnl.jd 11 Llq1Jr;i1 
-uLnl.jd l)q p1uQLlubmLnbo el1ufl) ?Ljniuhqr;imr;iLlq6 'l -mZt.lulub nqtnt.lu 

:Op1u61)ml(imelt.lq1J Ljt.lql)d .c;im }lLnnl) IJLlfmLnt.lulul)el(l 
11 Ljt.lqL16 mfl)Lnqbuuuin l)qLnulll)O?unjh aouuu 't.lqLnLlqZ l)mr;i6mmuhq 
-rimr;iLlq6 Llub4 LjlqtJm lqQl.Jqliln 1 LnZq.pmL141)m Llmpm4 LlhQm.c;imdl.jl)mLn 
11 Ljt.lql)hmLnm) :tJLj4t.lul)Z LjLnt.lqZ l)mr;iflmmuhqrimZt.lulub t.lub4 l)mhmti 
-md oq(l LjdQmtJ61uamh 1 r;i1ufl6m1Jmhmt.ll.j IJUU 'd(lmfeJ1uhm1JlUUl)O iulq}ll) 
-mtnLnZmtn f5Lj1J1ufeJ1utim1Junj l.Ju61)ml(imel 61.juo IJLjCfmLnLlm r;i1ud6meJl)O 
l)mar;im ~ p1utJZut.lu 01)1ufel1u6qhmt.lmht.lq l)mr;i6mmuhqr;i l)Ljfmr;it.lqt; 

:tJut.lql)ZLjl)mhLnm4 t.lutJmdq.pt.lm dt.lmZ Lj(l l)q Qm}lLnpo 'l IJlUfeJ1uflm1J 
-unj r;i1uomlh l)q? 't.lql)dq.pLlm t.ldul(i Ljt.lq1J6LlhmQt.lub l)mfeJ1u1Jmhmllt.lul.Jm4 
-mriuqo IJ!:llJlU aout.lu 't.lqel1uro Lnqflmo1ufut.1mt.1Qumd lqt.ILnlJO 1 dLnqtn 
t.lmr;im4 omr;i5mmuhqri l)l.jfmpt.lq6 Ljt.lqLnmtnmhom6 Ljt.lql)l)mt.lml)llmn 

:fluhmt.lu l)mr;i6mmuhqtJ l]q r;iiutiZut.lu p1u1Jmhm1J(ll.j4 Ot.lq 
-1JZLj1Jm61u6 IJmhmnqLnl)Ln 'l OLnqhrim.p omreJ1urmamQ Ljl)mt.lml)amn 

Of]tlmf1lmq r;mpt5mmuf]q17 ·t 'L 

: Ot.lqdnu4m(lLlq6 Llulud l.Jullbm mLlfl Ljt.lql)pl.jpqa 
IJLjfmr;iLlqo 4Llq6nj .c;im ti1Jam l)q 4tiZm4 r;iiu61Jut.lu 'mt.In 1Jmpl.j4 Ljt.lqoht.lm tiz 
-m4 o4fmpt.lqo l)q ri1uL1Lnl)O l)t.lqori1ut.luflmdt.lmn 1JLlfm1JmUml)amn 

:Od1Jmt.lutJm4mh Ljt.lq6nj 11 Odl)mfmhml.JqLn IJLlfmt.lunqt.I 
-tnpuh lqULnl)O LnZLj9 1 LnZq.pmt.l41Jm Llm(lm4 iulqtJu4mlnm l)Uql)r;il.j.pqa 
mnmtnoqumdml)q(lm l)mr;iomtn4mtn LjdLlqeJpmnri 11 Ljdt.lqeJr;imoelmi, 

t-\unti~n> 
'lntin40u1n., 4uQS"I 'l4€n'lnun'lunn ·l 

i6 

:flu-% OZ nqtnmt.luflmmuri ~ r;i1u9m 
Ohm1Jmd mt.II) r;i1uom9Ljmnmpt.lq6 80 B ~ -hnLj 'bh/'5'1 g' ioz 'l g'gzz 
~ p1utiommmm '1Jm9LjLnnmr;iLlq6 1Jmhm1Jdbhn 80 g-Lj1J1u ·t.1mpm4 omr;iflqa 
-mnmtnm Llnri Ljbunj 11 Ljt.lmflmm 1 mZqpmL141Jm l)t.lu 'Dhmoma l)Ljol.jr;i 
omfeJ1upt.lq6 l]qt.luLnnmeJ> :dpmfeJ1uLlqdt.lmm LjLlql)ml.jtnlmeJI)~ LjdLlqeJri 
,bLlmtn LjlqtJm lqt.lmLnmh ~ Ljlqt.lmh r;i1ufmhl.jmhmt.lln Oht.lmtJZm4 nfn 

:1Jmhm1JoLlqtJ 
11s1Jl.j(l Llmr;im4 l)mr;i6mt.IQLlmd Lj1Jm9LjLnnmr;it.lqo LjCJt.lqeJp .c;imtJ6qamn 
-mtnm l)qtJt.lm 1 ri1utJ61Jm4mtn Ot.lu 'fll.j1]1ureJ1ur;iLlq6 l)fm 11 6Ljl)1ufeJ1upLlqo 
omrilm4 'hLjlnuhnul.jLlh 'l?IJLjp Domr;i6mL1Qt.lmd 41Jm9Ljmnmpt.lqo IJLjot.lqlJ 
mt.lo ~ mZq.pmt.l41Jm IJUU '6Lj1J1ufel1upLlq6 1 .c;imtir;ibmh 'IJLjot.lqeJp lql)6qm 
-up 1 mZqpmt.140m l)Uu 'Ohml)mCJ 1Jmfel1ur;it.lq6 _6411Qml)md tiulql)lq 

% '01Jm9Ljmnm l)mplmhm6amn Ljt.lo -ro 
% '01J1ureJ1uhmo1ut.lmln LjLlo -M 

80 '1 l)l)m9Ljmnmr;it.lq6 h4hluhnul.jt.lh LjCJt.lqeJp -util 

80 '11J1Jm9Ljmnmr;it.lq6 1Jmhm1J6t.lqfl 11 1Jmhm1Jdbhn LjCJLlqeJp -til •ni 

80 bh/lmhh 'umq4 11 omam 6Ljp1u6qa 
-mnmtnm 1 IJl)lufeliuhm1J1upt.lqo t.lmLlmhmnqLn Ljdt.lqeJp -08 •r8 

bh ·ozma LjCJt.lqeJri -~ _l.JqLnt.lu 
(Oz) [(Lllil -tii)08 + m MOB + (nJ -util) r8] ~ = 0 

,l'lU'lQml)md lmf'lmq4 ~ ri1u}lZut.lu 't.lmr;im4 l)mp6qa 
-mnmlnm tJLjt.11 Ljdt.lqelp 1 LnZqpmt.14om l)t.lu 'Ohmoma l)mreJ1upt.lqt; 

:p1u}lQt.lubmLnbo Ljs ri1uo1ufeJ1ut.lqd 
-mo1ufut.lm Dri1u6qamnmtnm LjCJt.lqeJ p d pmfeJ1ul)bo LlofmQmt.lm l~u 



uwr oq.lllwq.nriomu bu l9nt.lf1 u1nqab11· 4triwuqf1lllwJf1u 4nlJ-lf16, Lj1Ew6 
Ujbntf1lll, 4.b11uf14nqf1lll, fuw11wuub11: 

(( 

1 

1 

2 

3 

4 

5 

6 

7 
8 
9 

10 
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UflJfiLUW{/ 9 
Qb11uwub4muti1 u1nqab11f1 hf1tluw4wu pCmqawqf1110 

Qb11uwhwrtn11-
flW4WUnL[C!JWU 

ujnqa hwz 4. w 114w1f1 u UtilWlilW40 
gmgwuf120. 

4.l!l/ll 0c 
2 3 4 

Qb11uwub4muwu1mrabf1 
ll'ln lf1Ulilf111 n1 WJf1U Lj111Lj111-
WllHWUlJlf1g uw1b11 nc5-C 

0,047 

4nzlil Ujnlf1m11bl!lwuf1g 
0,041 

Ljlf1Lj1f1WUUWUlll nY-101 
unLJuo 1gmtf1 nnx-3c 0,047 Pn1n11 gwu4w-
11'1ntf14.f1 u f1lRL nrif1 flWJf1 u tilWlllbf1f1, 
Lj111Lj1rwuuwum nXB-1 0,035 UlWlll4_W6J?-

nxs-2 0,047 ub11f1 2t11uwli-
nbqn[WJtiU '.j:lbUnt- b4muwguwu 
'.j:>nf1UW[ rtbhf1rtf19 hwllwri 
Lj1f1Lj111Wlil[ WULn <i>Pn-1 0,058 

<i>Pn-2 0,058 
(WLiEWJUwg4_w6 4nzm 

0,080 .. . 0,093 
uw1b11 
Sn11'.j:>wuw1b11 0,080 ... 0,093 Ub11J?f1u UjWVlb-
l>f1p(ln[f1lilWUW[ bf1 0,15 .. . 0,19 riti. uf12uw-
P22w4.n11 pblilnUtig UW[b(1 0,15 UjWVlbllti 4W-

nmg4wo.eub11f1 
L. hwl!lw4ub11f1 

ll'lb11tf1lllwrtnu11nri.f1g uw1 bri 0,078 ... 0,087 llb4muwgllw(J 
hwllwri 

1 2 3 4 
11 4b11wllqf1lilWJpU 4nlJ-l'16 0, 17 ... 0,23 

ll'lwlI14.w6.eut11'1. 12 <P .ew6 Ulbn[plil 0,058 ... 0,080 
13 <PRw6 4.b11up4nqj1lfl 0,087 ... 0, 100 

hWlllW4Ub11j1 llb-

14 <wtnj14w4.nri fuwriwu 0,19 
4muwgllwu hw-

15 4wrJbLf1.EWJpu fuwrwll 0,29 
llwri 

Qntnrzwub4muwu1mrab11 
1 <wmf14WJ'1u wu:Pwt lil 0,75 ... 0,85 
2 uwl{raw1f1u pf1Lnmu 0,18 -
3 Pnrmqpu 0,29 ... 0,35 
4 <l11111nf1qn1 0,29 ... 0,35 
5 ll'lb11qwllf1u 0,14 ... 0,18 -
6 nmpbrmf111 0, 14 ... 0, 18 

Cj1uwu1nqa 
1 Qbriuwllb4muf1~ wupb-

0,093 .. . 0, 130 
umwgbubulllwJf10 uwl bf1 

2 Uupbul!lwgbub u lllWJf1 u 
0,35 

ratiratrtubr L. uwttr 
3 Pbum(J 1,0 ... 1,4 
4 tr4wrapbvrnu 1,4 ... 1,6 
5 Urumuwzwr4. w6J? 0,32 -

6 hJWllEWllb 2Wf1L{WOJ? 0,93 ... 1,30 
7 h.JbgbJ?Wl1 0,46 ... 0,70 
8 Sm~ 0,46 ... 0,58 
9 h.Jw11wuwpbLnnu 0,46 ... 0,70 
10 8bllbUlilWJ'1U UL{Wf'l 0,88 ... 0,93 
11 U4_wq 0,46 ... 0,58 

1. 1. 1. Uti{/nwwgtJnf[ 2ti{lt.n/1 hwuuml{a;wtJ nfln2nullJ 
Uw11uwrwuti lJ-lWlllbrf1 L. wnwug 6bnuwhwr4f1 lJ-lWlll4w6.eubrf1 

2b("luWLj1nfuw(Jguw(J gmgwuf1z0b("lf1 lJ-lWhWU24.n'l W("ldb.EUb("IQ pb114w6 
tu wrumuw4 10-nul: 

95 



Urynwwlj 10 
Uw12CJwriwCJp ~Wl11bpp Li w11w(Jg ob12(Jwhw114fl ~Wl114W6J2Clbflp 

2b111.'lwlflntuwuguwCJ gmgwCJp2CJb110 

Cpu w riwri m raJwCJ 1.Jb11J2hu 2b11llwulI1p6wCJmll 2brillwlflntuwCJgllwCJ 
2112wumu 011r gmgwCJr20. 0c 
up2pCJ l11W['lb-

4wu 2bri- -40 ... -30 -25 ... -20 -15 .. . -10 -4 0 4 12 
UWUU1f16wCJo. 0c 

11,6 0,19 0,21 0,23 0.28 0,30 0,35 0,52 
(briLiwCJp hwuwr) 0, 17 0,20 0,23 0,26 0,29 0,33 0,47 

Owrmpmp;mu. <wuwfi/lfnu.J Qfll/W<f t;[J plifiuWt/m/uwuguwu gmgwuf12/1 
W{ldlip[Jl;flD Wf1U7Wp/Ju ll/WU?lifi/J, /Jul/ hWJU7Wf1WflnLU. wnw[Jg 
olinuwhwfil//1 ll/WU? l/ w<f pulifl/1 hwu Wfi: 

::>b11CJwhw114r ~Wl114w6eubrih hwllwri 2b11uwlfintuwCJgl.'lwCJ gnlgw­
CJp2ub110 wuh11wdb2Vl t ou11mCJb1 10 %-m{ PWflOfl, EWU wCJob11CJwhw114 
UjWll14W6.Qub11/1CJo: '.Juw11bg4nrt llp2wCJg.Qub11/1g, raupm4CJbflpg, (Jwtuwu-
11whub11pg Li WJL zpumraJmCJCJbflpg /ugb['l(J w12w(Jo(Jwg(Jn11. ub11e/1CJ UjWlilb-
11/1 2GflUWlflnfuwCJgl.'lw(J gmgwCJpzCJb['lCJ OUlfnLUnLU b (J OUVl fugmu Olfp 
2b11uwulilp6wur· 

Uw11bgl{nri 
ll1WflWOJ2nLU Olfp 

2brillwulllp6wu0, 0c -30 -20 -10 -4 4 12 

Qb ll u wlfin tu wCJgllw (J 

gmgwu/120. 4Vl/l.'l2 oc 0,27 0,28 0,33 0,35 0,52 0,64 

2 ~gb['lp l.'lp2l.i up2CJW~WU1bflp 2bf'll.'lWl.flnfuw(Jguw(J gmgwu/120 
(4U1/U C) ou11mCJmll b(J 0Ul11 Wr2WuoCJwgLtnri. lI1WflW6EUbflp pum-
rawqrir· 
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Uw12bgl.'lwCJ u ~wri.bgllwCJ 
Uw11bgl.'lw(J u ~wri.bgLtw6 pb12CJb11~ UjWhUjwCJllw(J 
Uw12bgl.'lw(J Li uw12bg4w6 pb11ub11p ~whUjwCJllwCJ 
"lwri.bg4w6 u uw11bgLtw6 pb12CJb11h ~WhUjwCJllwCJ 
Uw12bg4w6 pb12CJb11fl u ~wri.bguwu 
"lwri.bg4w6 pb11CJb11h ~whUjwCJuwCJ u ~wri.bguwCJ 
1.JmJCJ 2b11llwulI1p6w(JCJb11nLl 

0,23 

0,26 

0,47 
0,28 

0,33 

0,52 
0,58 

SwCJ4w~wlI1bflfl llb4muwgCJnrt 2bfll11fl hwulI1nLIOJnLCJO (ll-m.l) 
n11n2mll bCJ hblI1uJWL pwCJw?ium.f 

81 = A1 [_!_-(_I + i: b'; + _l J] 
K a 1 i =I A.; a 2 

(21) 

nf1l11b'l. A.1, A.i - gwCJ4w~wlI1fl 4wrmLg4w6J2p 4wqllp llb2 ulI1CJnri. llb4m­
uwgCJnri. u 2rCJw11w11w4wu UJnqabflp 2b11llwhwri.n1111w4wunqa­
JWCJ gmgwCipzCJbriCJ bCJ , 4lll/ll 0c, K - 2b11uwltintuwCJguwCJ gm­
gwur20. 4l11/U2 °C. a1 - gwCJ4w~wlI11lw(J WfllilWEPCJ 2b11-
llwlI1LlmraJWCJ gmgwCJr20. 4l11/ll2 °C, a2 - gwCJ4wlllwlI1uwu 
CJbrierCJ 2b11uwlilLlmraJwCJ gmgwCJr20. 4l11/ll 2 0c, o; - gwu4w­
L4Wl11/1 4Wr2mg4w6eh Wr2WCl0/1CJ 2bfll11bflp hWUlI1nLIOJnLCJo. u 

Urynwwlj 11 
S.b11llwVl4m,a1wCJ gmgwCipzCibflp wpctbECJbrio 

Urmwp/lu Ll.jwmbrh li Ll.jWLilt.lw6pCib11/1 
liw b bu(Jb 
U11wCJg 011ti hw114wrirr 2r2wuw11mra1wup 
2rumra1muubrih ubrietiu uwl.ib11buub11· 

ll.jWU1Gfl 
hwl!1w Cib li wnwLilnw (Jb 

011r !Wt.Pwt.J.nr 2ri2wuw11mraiwup 2/lumraJmL ubrh 
ubrptiu uwljbribuubri (ll.lwribg4,wo pb11ubrti 

wh wunul 
011h mctbriwg4,w6 2112wuw11mra1wup 2tium­
ra1muub11/1 ubri~tir.i uwljbribuubri (ll.lwribgllwu Li 
uwnb uwu b 

23 ,3 

8 
6 .. . 7 

9 

10,5 
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Ubljmuwgun11 zb!llilP hwulilmfaJWU hwzl{w11ljpg hbliln, b11p oql11w­
qn116Ltnul bu uwtti4w4nri u1mrab11, ljw11n11 t uiw11q4.bt, nri hwzl{w11ljw1ti(J 
Ub6nLfaJnLU[! iP hWUWutWlilWU!uWUnul W1ll11WrJ.1ll{nf1. UWtplj(Jb11p UUlWU­
flWlll/1 hWUUlnLfaJWU[!: Ubljmuwgun11 zbril/111 hWUUlnLfajnLU(J WJU r)but­
gnul wuhriwctbzLn t [!UflntUbt uwtbriti UUlWUflWllUl hWUl/lnLfaJWU pwq­
uwuiwLnti4C! L. nrinzbt gwuljwutWlilUWU 2b11uwi.tintuw(Jguw(J tiriwljwu 
gmgwUp2(!: Ubljmuwg(Jn11 zb11Ulti hWUUlnLfaJWU 4tnriwgnul[! ljWlilWll­
Llnul t flbutti ub6wgmun: 

Bmgwutizti ti11w4wu wrictbQC! (4Ln/1.l2 °c) nrinzmu b(J hblllL.JWl 
pwuw~L.n4· 

7. 1.2 Ul:ii/m uwgfmq 2l:if1U1/1 hwummp1wu hw2tfwf1i/Ul:if1/1 
Of1/1UWi/Ul:if1 

1. nrmzbt uiw11uiw11w4ti uw11bguwu L. uiwhuiwuuwu tugti 
Wlll11Wgpu UIWlilp ubljmuw9Cm11 zb11l11ti hWUl/lnLfajntU(!: 

'11Wl11p ljw11mg4w6QQ (Lnbu Ulj.3) hblilL.JW[U . Ulm:p QWl1P9 zw11-
4w6g (500 uu), gbubfJUlb uLtw11 (20 Liu): Ontn11zwub4muwgmu(! ljwqu­
Ltw6 t ppLnmuw1tiu llw6m4'1 briljm zb!lll1P9 (3 uu): n11uibu 2t11uwllbljm­
uwu1mra [!Ul/1fl4_bt bu utntpUl11pl1n[WJPU UW[b!l[!: 4b112uw4wu llzwljmU(! 
4wLnwrimu bu gbubULnb ul{w11nLl (20 ull): 

'T\w11uiw11w4ti uwribgllwu L. uiwhuiwuuwu tugti (-20 .. . -25 °C} 2bri­
uwt.Pntuwugllwu gmgwutizo, hwuw<"iWJU tatiLl 10 wrumuwljp, h.wLtwuwri 
t 0,21 4Ln/u2 0c: Urilllwgtiu uw4t11buti hwuwri 2b11uwt.Pntuwuguwu gm­
gwurzo hwLtwuwri t 23,3 4Ln/ll2 0c, tiu4 ubrigtiuo· 8 4Ul/u2 0c (w11Jm­
uw4 11 ): uJmratrir 2b11uwhw11n11f1wljwumra1mun (4Ul/ll 0C) nuri.mumu 
bug hwuw<"iWJU WllJnLUWlj 9-ti: 
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Sm:p QWl1119 zw11l{w6g 
8bubuLnb ul{w11 
Q.nlnrizwllbljmuwgmu 
'11nttiuUl1111 nt b t.Prit.P 11wui1 wul/1 

0,52 
0,88 
0,18 
0,047 

1 5 
·' .~ 

ui/Wf13. U{1U7WR/1U lJ/WU7/1 {/womgtjWORD 
1. Sm!p RW/1/19 {/womgljwopfl, 2. BtutuU7t uljwq, 
3. 6'11/ nf12Wllt{/m uwgm 11, 4. ~bf11lwut{/m uwgm 11, 
5. i./l;f1puw{/wu u2wf/m 11 

Ubljmuwgun11 zb11Lnti uiwhwu2Ltn11 hWUl/lnLfajm(Jo nrinznul bug 21 
pwuw<"iL.ti oqumra1wup· 

J = 0 047[-l- -(-1- + 2 0,02 + 0,5 + 0,003 + !)] = 0,17 ll 
' 0,21 23,3 0,88 0,52 0,18 8 

Ubljmuwgun11 zbrilllti hwulllmtaJmU(! ouflmunul bug 200 llll (4 zbfllll 
50 llll ljwll 2 zb11Ul 100 ull): 9.briuwt.Pntuw(Jgl.lw(J gmgwutizti tiriwljw(J 
wrictbQC! qlilumu bu_g 22 pwuw<"iL.pg· 

1 1 2 0 K h = = 0, 3 4U1/tl C 
l'fl 0 2 

3,57+-'-
0,047 

2. n11nzbt ublj hW!lljWUp uwn(Jw11w(Jp U1Wl11L!W6.Qp llbljmuwg(Jnfl 

zbl1l11P hWUl/lnLfaJnL(J[!: 
'1JwLnLtw6gh ljw11mgl{w69[! pb11Llw6 t (Jljwri 4-nut 
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1 5 

. . . . . •' I e ,,.· • . ,,"' .... ,. .. . . 
, . . / / . . . 

. .... . 
.·' I I ,· I 

vf/Wf7 4. "lWlnL/W<fp/7 {/Wflntglf w<fpo 
1. SwCtf7pw<fw<f{//7 QIWCtwl/1wpbrawl/nf7 Ctbf7pCtw{/ 
(qn1nf72wub{/nwwgnu.J), 2. /JbumCtb bf7buwulfw1J, 
3. Lgnlf/7 pb{Jllwllb{/muwgmll, 4. Uw1/7{/wlfnf1 
pb{Jllwllb{/nwwgnuJ, 5. "lwtnlfw<f p/7 bf7{/WppbtnnCtb uw1 

4wrmtg4w6p}1 zbplllbflfl hWUlilnlr<lJnL(JQ l.t 2bflt'iWhWrJ.nfll'}WljwCimra­
JnLU[! pbr4w6 t ulllnpl.t' 

- Swu}lpw6w64h 
q[ wuwljlwrabraw4nr Gbppuw4 

- wupwuw4np4w6 pblilnGb 
bpbuwuL1.w11 

- t9n4h 2bpt'iwub4ntuwgnLu 

- uwth4w4nr 
2truwt'ibljmuwgmu· 
L4Wh1.4wut'iwu ltJgbrh hwuwr 

uwl'Jbgpwo pbl'J(Jbp}l hwuwr 
L4Wflbgpw6 pbr2(Jbp}1 hwuwr 

- 1.4wl114w6ph br4wrapbl1lnub uwt 
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mwp p}lmmuw1}1u uw6m4}1 
4rw hh11rnqntti 5 zbrm · 
81=12 t'it'i, A.1=0,3 '-llll/t'i 0c 
02=40 ut'i. A.2=1,4 4l11/t'i 0c 
4brwt'iq}ll1lb 4nl4h6. 
hwt'iw~wJ(J hwz4wr4h 
A3 (A.m)=0,2 4l11/t'i 0c -

L4n[}lul11}1flnt b 
Ljlpljlpwuu WUlil}lg UW[ bp 
04=100 uu, A.4=0,47 4m/t'i 0c 
84=50 t'it'i, A.4=0,047 4l11/t'i 0c 
Ds=220 Ut'i , As=1,5 4l11/u OC 

Sbpuwljlnfuwugt'iwu gmgwuf12c:f K-u (4l11/t'i2 0c) uwribgpw6 
ptmubr'1 LLtWhUjWUUWU fugbp'1 hwt'iw~ 0,20 t. L4WrJ.bgpw6 pbDubp}l 
LLtWhLLtwCit'iwu ltJgbr'1 hwt'iwr' 0,29: 

St11t'iwmL1.mraJwu gmgwuti2Citro· 
Wf"ll.IlWQPU t'iw4b11buf1 hwuwp aw,,=23,3 4l11/u2 0c, uwribgpw6 

pbDub11'1 L4WhLLtwGt'iwu ltJgbp}l utriepu t'iw4b11buub11}1 hwuwp a.~=7 

'-ll11/t'i2 0c. L4Wf1.bgpw6 pbDUbf"l}l UjWhL4WUUWU fugb11f1 hwt'iwp' a.~=9 
4l11/t'i2 OC: 
Ut4muwgun11 zbpmp L4Whwu2L1.nri. hwummraJmU[! UWl'Jbg11w6 pb1"1ub11}1 
LLtWhLLtwuuwCi ltJgb11}1 hwt'iwp' 

~ O 2( 1 ( 1 0,012 0,04 0,1 0,22 l)] u 1 = , -- --+--+--+--+--+- =0494u 
0,2 23,3 0,3 1,4 0,047 1,5 7 ' 

L4WrJ.bg11w6 pbDub11}1 UjWhLLtwut'iwu tugb11f1 hwuwp' 
B1 = o,2[3,448-(0.043 +0,04 + o.029+1.064 + 0,147 +OJ n)]= 0,403 u 

UwrJbgpw6 pbDubp}1 ltJgb11mu t'ib4muwg4n11 2bpl1lf1 pw11~11mraJmuu 
hwuCimt'i t 0,494+0, 100=0,594 u, f1ulj u.iw11.bg11w6 pbnubpfl ltJgb11mu· 
0,403+0,050=0,453 t'i: <w11ra mwupJ1w6w64 umwuwLm hwuw11 
L4Wf1.bgpw6 pbnubpfl UjWhL4wut'iwu ltJghrimu wCihpwctbzlil t 4wmw11bL 
lf1Wgmgf1~ LQnut 

3. npnzbl t'iufl uwnbgt'iwu ltJgh hwmw4f1 ubljmuwgCin11 zbrimh 
hwummraJm(Jo: 

lvgmu 011}1 2b11uwum}16wun -30 °c t, ol'}fl 2112wuwnmraJmuu· 
mdbri.wg4w6: 

(Wl11W4}1 4W1'2nL94WOQQ l.Ilf14W6 t LI4Wf"I 5-mu: 
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vf/Wfl 5. <wmwf/fl f/womgl/W<fRD 
1. UwRnLfl hwmwq, 2. Pbmn(Jb uwjuwu;wm{lwummtf, 
3. 9b{1tfwtfbqmuwgmtf, 4. Pbumub (Jwjuwu;wm{1wu­

mmtf t1bl/£nf1W£nwpwgmgf11/1 hbm, 5. Sbf1tlwtfbqnww­
gm tI, 6. Pbmnub uwjuwu;wm{1wumm tI /u/16nl/ Jumwg­

lf wtf q{lm(Jmfl l/flW 

4wrmtgt.lw6.Eti 2bfllllbflti hwuuimra1muo L. 2brllwhw11n11~w-
4wumraimuo pbflLl. WO bu uuinrL.· 

lu6wu4w11wJtiu pblllnub uwt bfltig· 
lJW.Ent(l hwuiwlj 
PbUlnUb uwtuWlJ.!WUl(lWUUlnLU 
9.b11liwub4muwgmu 4b11wllqtiuib 

4nlJ.!ti6 
Pbuinub uwjuWlJ.jWU1(lWUU1nLU 
tt b4ui11wuiw,Ewgmgr~r hbui 
9.b11liwllb4muwgmu 
Pblllnub uwtuWlJ.!WUl(lWUUlnLU 
jup6nt.l juuiwg4w6 q11muuiti 
hWUW(l 
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01=40 QQ, A1=1,4 4Ul/Li °C 
02=100 Lili, A.2=1,4 4Ul/li °C 
hWUUlnL(3jntUU [!UU1 

hwzt.lw114r 
A.u=0,2 4.ui/u 0c 
03=100 Lill 

<w2t.lw114r hwuw11 hw2t.lr bu wriumu urwJU w1u 2bfllllbflo, n11nu.E 
QU1ULl.ntU bu ttb4UlflWU1W£?WQntQp~p hbUl pbuinup UW!l.JWlJ.!WU1(lWU· 
uimurg pw11011: 

<wuiw4p 2b11uw1.fmjuwuguwu gmgwurzo· K=0,21 4lll/ll2 °C, pu4 
2a11llwuiL1.mraJWU gmgwutizo a=10,5 4Ul/ll2 0c: 

LJb4muwgt.ln11 zbflU1P lJ.!Whwu2t.ln11 hWUUlnL(3JnLU[!' 

o = o 2[_1 __ (0,04+ 0,l +-1-)J = o 913.u 
m ' 0,21 1,4 10,5 ' 

7.2. Uwo(Jw{lw(J(Jb{lnuf pbfltlWli/JflhnunuJ(J/Jflfl hw2lf wfll/D 

Uuu~wurabflEUbflp lJ.!WhlJ.!wuuwu pwror nrw4 4w11n11 t WlJ.!whnLt­
Ll.bt lipWJU uw11uw11wur jugbrr OlJ.!U1pliwt u 4WJnLU 2bflliWJPU 11bdpup 
llblij,Entll: lJ13b[l,EUb(lp uzw4llwu u lJ.!WhlJ.jWUliwU w11wt.lbt pw(lbUlJ.!WUU1 
11bdpllub11 UU1WUWLnL hwliwr wuhrwdbzUl t 6pzlll [!UUl(lbL tugbrr u 
4nlllJ.!flbun11wJru w11uiw~rwllwur uw11.EwL1.n11mllubro: 

Uw11UW(lWUWJru uwrEwt.lnrmllub f'\0 [!UU1f'lnLU bu, hpliut.l btnt.l 2b(l­
UWJPU hwzt.lw114r t.lflW, n110 hwzt.tr t w11umli jugb11mli 2brllwiru 11bdpllp 
Lj1mpnlumraJwu t.lflw wq11n11 2b11uwub11hnumllub110: ~wur n11 uw11.Ewt.ln-
11muub11u QUU1(lnLU bu JnLf'\WEWU!JnLf'l !l.Jgp hwuwr w11wuopu, 2bflUWJPU 
hwzLtwr4o 4wuiw11mll bu JnLflWEWU!Jmr lJ.!w11bgt.ln11 zrumraiwu hwuwr : 

<wzLl.P bu w11umu hbllluJWL 2b(lliwub(lhnumllubr o· 
1. 2rumra1muub11r gwu4wlJ.!wlllbrr 4w11mgL1.w6.Eubrrg · 0 1 
2. lltabfl.EUbflP9 1111wug 2b11uwJru ll2w4llwu dwuwuw4· 02 
3. WfllllWEru 011pg, zpum13JnLUUb(lp o~wlj1njum13JWU dwuwuw4· 0 3 
4. lllWflpbfl w11p1m11ub11rg. 2whwqn11Mwu dwllwuw4· 04 

7.2 1. 9/Jf1tlwu/Jf1hnumtfu/Jf1D gwuqwu;wmflg 

8wu4wlJ.!wuib11rg 2a11uwhnumuub110 n11n2t.lmli bu lJ.!wuibrrg. lir2-
uwlJ.!wuib11pg, hwuiw4ub11rg u lJ.!WlllLl.w6.Eub11tig 2br llwub11hnumuub11r 
qmllw11nt.l, PU~LLtbU Uwu p hw2rLl. W(lU1W£?tiU lJ.jWUlbf)pg u lJ.jWUlLl.WO,EUb­
flti9 qn1wgn11 2a11llwub11hnumllub rti . npnu.E w11w2wumu bu w11L.r 6w-
11wqw113ub11r wq11bgm131mupg: 
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8wCJljw1.4wl11bflf'l9 2b11liwubphnunumb110 n11n2Ltmli bu hbUll.ajWL pw­
uw~l.imf 

Q' 1 = KF(tlU - tei} (23} 

O(lU1brf K-CJ' gwCJ4w1.4wUluw(J 2b11uwlf1ntuwCJguw(J gmgwCJf'l2'1 r11w4wu 
wpctb.QCJ t, 4U1/li2 0c 

F-o· gwuljw1.4wl11uwu liwljbpbuo. li2 

tw-ff gw(Jljw1.4WUlUWU Wl1U1W{?f'lU 2b11liwuU1f'l6wU[!, 0c 
tu-u· 1.4w11.b9Ltn'l. 2f'lumra1wCJ 011f'l CJbripf'lCJ 2b11uwuU1f'l6wCJo. 

0
c 

<w2Ltw11ljCJb11f'l hwliwri Ltb119CJmu bCJ uwnCJwriwCJr hwU1w4wqf'l60 L. 
4UlflLlW6P.Ubfl[!, nrinug Ltriw 1.4bl11.Q t Ull1Llw6 Lf'lCJbCJ 1tJgb11'1 2f'lCJw11w11w-
4wu ~wl.flub110: 

Uf'l2uw1.4wl11bpf'l l.i l4WUlbl1'1 liw4bpbu(Jbp'1 n11n2llw(J hwliwp ourim­
(Jmli b(J' 

- Wl1U1W.QPU 1.4WUlb11'1 bpl.Jw11mra1muo· Wl1UlWppu 1.4wl11bl1'1 WpU1W­
gf'l(J liwljbplimJrall9 lipu~Li CJbri.Qf'lCJ wnwCJggo, 

- CJbp.Qpu 1.4wUlbfll1 b114w11mra1muo· w11l11wgtiu 1.4wUlbpti CJb11.QtiCJ 
liwl.Jb11Lim1rati Li ubpgpu wnwug.Qp uf'l2Li. 

- 1.4wUlb1lti pw11~11mra1muo · liw.Qmp hwU1w4'1 liw4wririw4'19 li!l(J~li 

1.4wl114_w6g'1 Lgliwu bflbuo: 
ITlw11.bgLJ.n11. 2f'lumra1mu(Jbpf'l (Jbriumli orif'l 2b11uwuUlf'l6w(J(J o(Jrim­

umli bu bLCJbLn4. hwLlbLLlW6 1-f'l UlLl.JWL(Jbpf'lg: 
Q.rimuUlti Ltriw 4wnmg4wo Li Ulwpwgmgf'lt(Jbp mCJbgn11. hwl11w4'1 

lif'l2nL1. wCJ9CJn11. Q" 1 2b11liwubphnumliub110 npn2mli b(J hbU1liJWt pw­
. uw~l.inLJ.· 

O" 1 = Ktirf(tu -t~} (24) 
npU1b'l. tu-[!· qpmCJU1jl lif'l2f'lCJ 2bpuwuU1f'l6w(Ju t (1 .. . 3 °q 

U1CJ rib1.4gmu, bpp hwl11wl.jo ~f'l Ulwgwg4_mli, 2b11liwCJb11hnumu­
ubpo npnzmu b(J (25) pwuw~LinLt' 

a· 1 = I KuF(tq - t~) (25) 

npUlb'l. K~ - hwU1wl.Jr 2bpuwlf1njuwCJgliwu 1.4w1uw(Jwljw(J gmgwup2(J t. 
4Ul/li2 0c 

F - hwUlwljf'l uw4bpbu[!, u2 

tq- qrimuUlp 2bpuwuUl'16w(Jo, 17 .. . 25 °c 

104 

tu -fu9f'l UbflUnLli O'lP 2bf1UWUU1'16WCJ[!, OC 
Uwnuwpw(Jf'l lllWU1LlWO.QCJbp'1 li Wl1U1W.Qf'l(J 1.4wl11bf1f'l uw4b11L.mj(d[! 

6wnwqw1raLtmli t wrbqw4rg: 
Upbqw4'1 6wnwqWJ(dUbpf'lg 2bpllwCJb11hnumliub11D a• 1 {LlUl} npn~ 

2mli b(J hbl11L.JWL pwuw~linLl' 

(26) 

n11l11b'l. Ktir - gw(J4WlllWUlliwu 2bpliwlf1njuw(Jgliwu f'lriw4w(J gmgwup2u 
t, 4l11/li2 °C 

F - hwl11w4'1 uw4bpbuo, u
2 

ti.tlUr- 2bpliwuUlf'l6w(J(Jbpf'l wLtb1gm4w1f'lCJ l11Wflpb11mraJmU[!, °C 

Upbqw4'1 6wnwqw1raub11f'l 2b11limra1wu .QWUW4D 4wtuLtw6 t 
uwn(Jwpwuf'l 'lPf1Q'19 (w2tuw11hwqpw4wu LWJUmra1m(Jf'lg), uw4b11L.m1ra'1 
pum1raf'l9 L. 4n11.li(Jnpn2mlipg· [!Ul11 w2tuwrih'1 4n11.libpf'l: 

<wrira U1WUf1QWOW64'1 hwuwp 2bf1UWUUlj16w(J(Jbpf'l wLlbL9nL4WJ'1U 
UlWf1pbpmra1m(Jo 4wltJLtw6 t lif'lwJ(J CJbp44w6p'1 bpw(Jqf'lg L. 4wtu4.w6 tt 
4n11.ll(Jnpn2mupg m tw1umra1m(Jf'lg: <wrira UlWUppw6w64bf1'1 hwliwp, 
wnw(Jg {umq} ubp4Ltw6pf'l, 2b11liwul11p6wuCJbpf'l wLtb1gml.jw1ru 
UlWf1pb11mra1m(J[! ou11m(Jmli bu 17,7 °C, pwg qnLJ(J'1 ubri4Ltw6.QnLl· 14,9 
OC: 

t.tpwuw1f'l(J Ulw(Jf'lpw6w64bf1'1 hwuwp 2bpliwuU1jl6w(J(Jbpf1 
wLtbLQnt4WJ'1(J U1W(lpbf1nL(dJnL(J[! {°C-nLl} [!(J!fmCimli b(J' 4wltJLtw6 

w2tuwphwqpw4wCi L w1(Jmra1mupg . 

hw11wLtw1ru qnl11m hwliwp 

lif'l2'1u qnl11m hwuwri 

h1muf'luw1f'lu qnl11m hwuwp 

15 

10 

5 

UpUlwpf'lu 1.4wl11bf1f1 hwliwp 2bpuwuUl'16w(JCib11'1 w4b19m4wJ'1CJ 
U1Wl1Pbf1nLfajnLCi[! 4Wf1bL'1 t [!CilfntCibl [!UUl W'l.JnLUWlj 12-f'l: 
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Uf/Jnww{/ 12 
Qbpli wulfl p6wuub11'1 wl( blgm4 WJPU lf1 wri pbpmpJm U[! Wfllf1WI/f1U 

L4Wl11bpf1 hwuwn 

Qbptlwulllp6wuub11'1 wl(bLQm4w1f1u l11Wflpb11mra1muo 
(°C-ml) (}Ulil wztuwphf'l 4n11libpp Ljnl'lUUnpnzliw(J 

"1Wlfl[! <w <Ub <Ull Ub Uli <Ub <Uu < 
Uzjuwphwqpwljw(J tw1umra1mu 

40° 50° 60° 40°-tig upuj_u 60° 
PblilnCJb 5,9 8,0 9,8 8,8 10,0 9,8 11,7 5, 1 5,6 0 
lmuwl(nri 
w4wqn4 3,6 4,9 6,0 5,4 6, 1 6,0 7,2 3,2 3,5 0 

UjWlnl{WOQ 
Umq 

wl(wqnLl 5, 1 7,1 8,5 7,7 8,8 8,5 10,2 4,5 4,9 0 
ll!Wlill{WOQ 

<w2l(wr4'1 ctwuwuwlj hw2Llf1 bu w11umu wrbqw4p 6w11wqw1raubr'1 
2bf1UnLfdJnLU[!, n(l[! Ubprawlflwugmli t lllWUppw6w64p m UjWlilf'l up2nLl L. 
nLCJp wlibuwub6 uw4bf1bU[! : 

Uw11uwrwuubpp uwtuwqobpmtl pntnfl tugbrp hwliwp, wuljwtu 
UbflUP 2b11liwulJlj16wupg, gwLi4WL4WlflUWU lip2nLl 01 
2bpliwubphnumuubf1[! [!Ul').nLUmtl .b(J wriwl{btwqmju wrctbpf'l 85 ... 95 %-p 
iWLflnLt: 

72.2. SfJ{JtlwfJfJ{Jhnuni tlfJtJ{JfJ pfJnfJfJ{J/1g uwnfJw{JwfJw;/1fJ t.I2w{/tlwfJ 
dwtlwfJw{/ 

"1wri.bgtlwu L. uwribgtlwu ctwtlwuw4 urabrpubrpg hb11wgnl'l 
2bplinLf<!JWU 02 QWUW4[! 4Wf1b[f1 t nrn2bt hblflL.jW[ pw(Jw~L.nl{ ' 

Q 
_ OA. 1000 

2 - FLJ.l 4lll (27) 
r3600 

nf1lTlbl'l f2 - urabf1QP opwljwu tlmlflj?U t tumg, lTl/ofl 
.1.i - lif<!bf1QP uljqpuwljwu L. 4b112uwljwu 2011liwulflp6wuubppu 

hwliw~wlflwutuwCmri. tnbuwljWf1Wl1 t uraw1 u.if1wubrf1 
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lilwppbpnqaJmU[!, Q/Ljq 
't - tlrab11pf1 uw11uwnwCJwjjlCJ u2wljtlw(J lflL.nr1rnra1mCJ[!, d 
1000 - lJlnCJuwubppg 4'1tnqpwuf1 l(bpwMwCJ gmgwCJf120. 
3600 - ctwtlbppg Ltw1114Jwup l(bpwMwu gmgwCJf120 

200 lil-f'lg pwpc'lfl l11Wl1n'1 nL[CIJWUp tugbpf'l hWUWfl urabl1.l?f1 Opw4w(J 
tlnLlilj?[! [!Ul').nLUnLtl bu tugf'l lI1Wl1nl'\nLfdjnLUpg 6 % li 8 %. WLlblP Lflnj?p 

l11Wpnri.mra1wup tugbpp hwuwri: . 
Urab11!?CJb11'1 lllbuwljwriwri turawtu.if1wubpu oulll 2b11uwulllf16wCJf1 

pbp4wo b(J hwl(btLtw6 2-mli: 
Vrabpp(Jbpp tlbowtlwuCJmra1muo ouri.mCJl{mu Li u.iwhUjwCJLtnul t lflW-

11w1nLl, Wjl'). UjWlI16W11nLl WUh[1Wdb2lll t hwzl(p W11Ub[ lflWl1WJnl{ ttJgbp 

ubpu pbpLlnri. 2b11umra1mCJo: 
Swf1WJP9 2b11uwCJbphnumtlCJb110 nrin2mu bCJ hblflL.JWL pwuwc'lL.n4· 

1000 a· 2 = glll clll (t, - t2) (28) 
i-3600 

nplilbri. f2lll-u· l11W[1WJP opwljwu tlmlllpCJ t, lfllori 
clll-LI' lilw11w1p lTlbuw4w11w11 2b11umuwljmra1muo, Q/Ljq 

0
c 

t1-o· tlmlilQP dwliwuw4 lflW[1WJ'12britlwulilp6wCJo, °C 
h-o· btl?P ctwtlwuwlj ll1W[1WJP 2bf1UWUlllj16WU[!, °C 

swriw1'1 !?W2D pb11ub11'1 pw2'1 hwlibliwlil 4wqlimu t 10 ... 30 %, pulj 

WUjWljb lllWflWJP hwuwri' 100 %: 
Sw11w1'1 lflbuw4w11w11 2b11umuw4mraimuo (Q/Ljq °C) ourimCJmu bCJ 

4wtuLtw6 WJU u1nqapg, nppg WJU ~Wlllf1WUlf1Llw6 t' 

LflWjtnb 

ulfl Lt w riw rari.rab 

liblllWl"l.b 

wu.iw4b 

2500 

1460 

460 

850 

Uw11uw11wu pb11t.ln11 tlrab11.l?ub11'1 2b11uwulllp6wCJo 4wribt'1 t 
[!Ul').nLUb( UjWl"l.b9LlW6 tlrabppubppCJ[!. 5 °C, uw11bg4.w6 li[C1bf1QUbf1f1U[!. -6 
°C: uwtuWll.lbU il.4W'1 bgL.lwO UfdbpQUbf1p 2bpUWUlJlf16WCJ[! [!Ur'].mCJmtl b(J 
wplllwl?f'lu oriti 2b11liwul11j16wupg 5 .. . 8 °c gwor: 
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1.2. 3. S/;f1UWU/;(1hnum u(J/;(10 lflUnLfJJnL (J(J/;(1/1 OfJwifm/ullw(J 
dwuwuwq 

Oriw4"!ntunulo 41l11w11mu bCi qJ1nJw4wCi 4wli rirw4wCi 2l:i11uwull11l­
.6wuub11m.t 21lumra1muub11mli' hnllll:i111l u tunuw4.mraJwCi hbriwgliwu uu.iw­
lllw4mt: Un4.n11wpw11 uw11bg4wo pb11ub111l tugl:i110 ~b(J 011wlf\ntu4.mli: 

9.b11liwub11hnumliub110 n11n2mu bCi hbllluJWL pwCiwdun4.' 
Q3 = eori (iw - i~) (29) 

n(llllbf'l eori - 011wlf\ntu4.n11 01111 pwuw4u t' 4q/4.J14, 
iw-u - WJllllW.PllfJ 01111 lllbuw4w11w11 turawtu.iiiwu, 9./4q, 
ici-u - ub11.P1lfJ 01111 lllbuw4w11w11 turawLuillwfJ, 9./4q: 

Ori.Ii turawtu.i1lwub110 qlllfJ4.mli bu i-d 111lwq11wu1lg hwuwdwJU hwud­
uw11w114wo 2b(lliWUlll!l.6WUUbJ11l U 01111 hWl1Wpb(lW4WU tunLIWt.lnLfdJWU: 

011wlf\ntut.tn11 01111 eori (4q/4.J14) owtuun n11n2mu bu WJU hw24.n4.. nr 
wuiwhn4.t.lll 011w4wu 011wlf\ntumra1wu pwqliwu.iwll1114mraJmuo llllfJ~u 3 
owt.twt' 

e = Vnpori 
ori 24x3600 

n(lLnbf'l V - 011wlf\ntut.tn1121lfJmra1wu owt.twtCI t, ll3
, 

n - 011wlf\ntuwuw4mra1wu pwqliwu.iwLnll4mraJmuo. 
Pori - 01111 tuLnm[i}JnLUQ, 4q/li3

: 

1.2. 4. s /;(1uw(Jf;(1hnum u(J/;(10 ;whwqn(10'1lw(J dwuwuwlj 

(30) 

u2t.lw6 2b11uwub11hnumuub110 w12w2wumli bu tugb111l tmuwttnr­
uwu, tugb11nul liw11114wfJg qLnut.lbtm. ttb4ll111w2w11ctll~ll w2tuwuiwfJp1l, 
11nub110 pwgbtm hbuiuwu.Pnt.l: 9.b11uwub11hnumliub111l hw2t.lw114o 4w­
mw11mu bu Jm11wewu~m11 11auiemu w11wud1iu: 

9.l:i11llwub11hnumuCib110 tmuwttn11liwu ctwliwuw4 
9.b11liwub11hnumliub111l hw2ttw1140· q1-Ci ('-lui) 4WLnWJ14mli t 

hbLnuJWL pwuwdun4· 
q, =AF (31) 

n(lLnbf'l A-u· 2b11umra1wu _pwuw4u t, n110 qnJwumu t tmuwL1.n11mra1wu 
hbllluWu_pnt.l, OWUWUW411 u!lwtlnJlnLli, 1 u2 hWlllW411 t.ll1W, 
1,2 '-llll/li2 

F-o· tugll uw4b11buo, li 2
: 
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9.b11liwub(lhnunu1Ub110 tugb11mll quiuttnri LJwriri4wugllg 
9.b11l]wub11hnuliwu hw2ttw114o' qi-u 4wlllw11t.tmli t hbUluJWl pw­

uwduml.' 
q2 = 350 x n '-lui (32) 

350-o' :Pllqll4w4wu owuri w2tuwuiwup1l ctwliwuw4 LJb4 uw1111m 2011-
liwu2wlllmlio, '-lui 

n-o· ll14.Jwt 21lumra1wu lib2 w2tuwlllnri liw11114wug rallt.lo: 
c1iumra1wCi ub2 w2tuwuin11 liw11114wug rall4.o ou11mumll b(J' 4wtu­

t.two tugll liw4b11bu1lg, tugll llw4b11buo ll!iO~u 200 li2' 2 ... 3 llw1111. 200 ll2-
ll9 wt.lbtll' 3 . .A liw1111: 

9.l:i11llwub11hnumliub110 tLb4ll111w2w11ctll~ll w2tuwuiwCl.Pll ctwllwuw4 
9.b11liwub11hnumuub110· q3 n11n2mli bCi hbllluJWl pwuwdun4· 

q3 = 1000 N '-llll (33) 
n11lllbrt N-o· ttb4ui11w2w11ctll~ll hqn11mra1muu t. 4'-llll 

uwtuuw4wu hw24.w114ub111l hwliwJl lllbf'lWl111t.lnrt ttb4ll1JlW2Wi1dNll 
hqnl1nLfdJnLUQ (4'-llll) tugb11nul 4WJ1btll t Unll1Wlj_n11wUJbU QUrtnLUb[. 

u.iwribg4wo pb11ub111l u.iwhu.iwuuwu hwllw11 1 .. .4 
u.iw11bguwu 3 ... 8 
uw12bgliwu 8 ... 16 

9.b11uwCil:i11hnumliul:il'lO 11nub110 pwQbtm hl:illluWLI.Pn4 
UJu hw2ttw114o 4wlllw11mu bu IJUlll hbllluJWl pwuwdull 

q4 = B F '-lm (34) 
n11mb11 B -u· 2b11umra1wu llmui.Pu t 1112ub110 pwgbtm hbllluwfJ.Pnt.l. 

4Ln/ll2 

F -o· tugll liw4brbuo. ll2
: 

9.bl1linL(dJWU umlllpQ QUll111nlll bu W'1JnLUW4 13-llg: 
Ufl}nwwl/ 13 

29 15 12 

32 15 12 

22 12 8 
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tugb11p wn pw11611nqa1wu 11b1.4J?nu.'i 2b11uwub11hnuuw(J w11ctbJ?IJ 
wuhjlWdbzm t 4infubL [JULil hwuw1.4wmwufuw(J pw11611mraJwU: 

Cwhwqn11Mwu ctwuwuw4 2b11uwub11hnumuub111J n11n2mu bu n11-
Ll1bu wnwu6p(J 2011Liwub11hnumliub11p qnu.'iw11· 

04 =qt + q2 + q3 + q4 4m (35) 
nrrnz 11b1.4J?b11nu.'i zwhwqn11Mwu ctwuwuw4 2b11Liwub11hnumliub111J 

ou11mumli bu zpumra1muuo11r gwCJ4wlllwlilb!lP 4wnmg4w6J?Ub11pg l.t 
2rumra1muub11p 011w4infumra1wu ctwliwuw4 W!llilWJ?PU 011rg 
2b11LiwubrhnumuCJb11p 10.--40 % ~wLJimt: 

04=(0,1 .. . 0,4) (01 + 03) (36) 
tugb11mu uw11J?w'-ln11muuo11r owu11wpbnu4womra1muo n11nzmli 

b(J lll'-lJWL fugp ub2 wlipnr12 2b11uwub11hnumuub11p qmuw11n4 I 0 
I O = 01 + 02 + 03 + 04 (37) 

Lmu1.411bun11w1ru lilbri.w4w1wuEr hwz4w114w1ru 91ll11W!llll-
w1111mra1muo n11nzmli bu hbmuJWL pwuw6l.tp oqumra1wup· 

Oh= I QiP 4m/ct (38) 
z 

nrmbri. Z-o· UWIJUWjlWUWJPU lib.QbUWJP wzfuwlllWU.Qp munri.mraimu(J t 
011'-lw ourawgJ?mli, ct ( 17 ... 22) 

p-u· 4n11mumub111J hwz4r wnunri. qn11ow4pg (1, 12) 

Uw11umra1wu owtuuo. n110 oqmwqn1164mli t mbtuCJntnqpw4wu 
uw1112w'-ln11muuo11r 4nri.upg urab11J?ub11r rao11ur4 uzw4uwu hwuw11. 4w-
11bLP t n11n2bt hblill.tJWl pwuw6up oqumraiwup· 

1 
Olll = -Mc(t1 - 12 )1,1 4m/ct (39) 

36 
nfllllbr]. M-[J' UWjlJ?W4nflliWU WfllllW1fflnrJ.W4WUnLJOJnLUU t, 4q/ct, 

c-CJ' urab11J?t'l 2b11umuw4m,a1muo, 9./4q, 
t1-1J u ti-o· urabflEP hwuw1.4wmwutuwuwpw11 u4qpuw4wu u 

4b112uw4wu 2b11Liwul11ptlwuub111J, 0c 

btUbLn4 UlbfuUnLnqpw4wu UWjl.QW4n11mu(Jb11r wzfuwlilWU.QWJPU 
q11w-l>r4rg· 4wqt.'imu bu lilbfuUn[nqpw4wu UlLIWlllW4CJb111'l u 1.4wm11wu­
mp urabfl.QUbjlp 1.4wh1.4wuliw(J fugbjlp l.4Wr].bgliw(J hwUWjl UWrlUntjdjWU 

110 

ctwuw1pu owfuup wuLJin4ir~ wri.Jmuw4: Gulil Wri.Jmuw4r n11n2mu bu 
qn11ow11wup uwnumra1wu ctwuw1ru wnw4bLwqm1u owtuuo. n111'l hpuwu 
411w oum11mu bu 4nu1.411bun11w1ru mbri.w4w1wuE: 

7.2. 5. ~bf1tlwub[1hnunuJ{Jbf1/1 hw;t/wfll/Ubfl/1 0(1/10wljubf1 
1. n11nzbL 2011uwub11hnumuub111J pwztul'l~ uwnuw11wur uwnbg4wo 

urab!lEUbjlp 1.4wh1.4wuuw(J fugb11mu: Qum114w6 t w(J4JmUWJpU fumg 470 
lI1 l11W1lnri.mra1wup, n11r Lip 1.4wmo 11m11u t qwLru w4lilnlibpbCJw1r hw11-
raw4: lugp liw4b11bu[J 302 u2 t (24,4x12,4), 6w64p hbowur pw11611mra1m­
U[J0 6 Li: "lwmbrr pw11ll11mra1mU[J, hwz4r Wl?UbLn4 ub4muwgmli[J, 7,7 Li 
t, w11mwEl'lLI 1.4wmb111'l b114w11mra1muo · 24,8

0
8 Li l.t 12,88 u: 

tugmu 01111 2b11uwumptlwuo t0 ri= -20 C t: Ori.II 2112wuwnmra1muo 
puw4wu t. 1.4wri.bgmli[J WIJWULilWr].WJpU l.t UP2LllWlI1WJl°lU uw11m4ngub11r 
up2ngn4: 

uwnuwrwuo ql11CJ4mu t sw2r11mu: <wz4w114r hwuwr ou11mumu 
bU.Q hblill.tJWL m4Jw[UOjllJ. up21°lCJ mw11b4w(J 2b11uwumptlwU[J 11,6 °C, 
hwz4w114w1ru w11mwppu 2b11uwumt'ltlwuo wunwu 2112wumu· 35 °C: 

l.iwfu4w6 WJU pwupg, nfl lI14JWl 011puw4mu lib4muwgliw(J hwz-
4Wll4 ~P 4wlI1W!14bL. 2011uw4intuwuguwu qn11ow4pgub111J ou11mumu 
bU.Q hwuw6WJU Wr].JnLUW4 10-t'l. WjllilW.Ql°lU gwu4w1.4wl11bf'll'l hWUWfl hw­
liw1.4wmwutuwubgubtn4 m4JwLCJb11r hblil. CJb!l.QPU 1.4wmb11r u lip2CJw-
1.4wmb11p hwuw11 (4m/u2 °C). 

UjllilWpp(J LllWLilbjl 0,21 
· Ow64b!l 0,20 
ub11121'lCJ 1.4wmb11 0,28 
u112uw1.4wmb11 0,58 
<wmw4 mwEwgmun4 0,21 

s.o11uwuo11hnumuub111J uwnuw11wup fugb11r gwCJ4wlllwlilwjpu 4w­
nmg4w6Eub11p ur2n4 n11nzmu OUJ? hwliw1.4WlI1WUfuWU pwuw6ubjlp oq­
umra1wup: U11bqw4p 1Swnwqw1raub11pg 1.4wmb11p up2n4 2b11Liwub11hnu­
uwu hw2llw114r hWUWfl [JUl').nLUnLU b(JE UWrlUWflWUp 4nri.uun11n2mli[J 
w4mnlibEbuw1r hw11raw4n4 11b1.4p hJmupu: U1u 11bl4EnLll hwz4r bu w11-
unu.'i 20flUWUbjlhnumliUbjl[J Wjlbqw41°l tlWrlWqWJjdUbflpg, OW64p U l.4W-
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Lnbfll'l liti2ngn4, nrio l.jnri.liunrin24wo t 11tu.iti wriL.bw: QurimunLli buJ?, nri 
U1WUl°lEWOW6l.jo limq t (l'.ltwri=17,7 QC), pul.j Ujwui11 Ul1_Wrt0 pwg qmJUl'l t 
(l'.lti.uri=6 QC): 

Utynwwlj 14 

Swul.jwu.iwlil 
K, 4lll/ll2 

F, li2 i:lt, 0c 01 , 4.Ln oc 
Uf1U1WEl°lCI hJmupuw-

0,21 192 55 2218 
Jtiu 1.4wui 
Uriuiw_pl'lu wriL.buwu 
ll..IWUl 

0,21 100 5516* 1155/126* 

LJti2uwu.iwui· jugn4 
0,58 188 0 0 

t=20 °C 
Ubflpp(J ~WLJl, 11bu.il'l 

0,28 98 34 914 
uti2wugp 
Ow64 0,20 302 55/17,7* 3322/1070* 
<:WU1W4 0,21 302 21 1332 
Qu11hwumri tugbrm4 - - - 10137 

• - hW}lflUJf1Wf1nlll plif1l/W<f t;[J hWVWlJ./WlflWU/uWUUJPW/1 plif1VWUlf1/1ifwuut{1/7 
tnWf1plif1nt/Jfntuulif1[J [., pbf1t1Wulif1hnumt1fJt{1[J W{1tqwl;/7 tfwowqW};afJt{1/7g 

9.briliwubrihnumliubrio pbQubritig hw2 4wri4mli bCJE hwliwu.iwuiwu­
tuwu pwuw~un4: 

PbQUbflp OflWl.jWU Ub[llimomlio ll..IWhll..IWUUWU jugb[l l.jwqlimli t 6 
%, tugbriti uiwrinri.muwl.jmraJmuo· M = 0,06x470 = 28,2 Lil : 

Qu11mu4nrt LirabflEP 2b!lliWUU11°l6wuo' -8 QC, l)nLflU pbf14nrt lirabflpp­
uo' -20 °C: LJrabriEti uibuwl.jWflWfl turawtu.itiwubrio. nrinuE hwliwu.iw­
uiwutuwumli bu Ln4.JWL 2b11liwuLnp6wuubritiu. uiw4w11ti liuti hwliwri ou-
11mumli bup iu = 39,4, iLI = o 49/4q: 

UwQCJwriwuw1tiu tlzwl.jliwu Lnunri.mra1muo' t = 24 ctwli : 
LJiabriEti 2b11liwub11hnumuo UWQUWflWUUJJPU lizw4liwu ourawg_pmli. 

Q 
28,2x39,4xl OOOxl 000 

2 = = 12860 4.Ln 
24x3600 
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<wz4wf141°l dwliwCJw4 WUh[lwdbzLn t mzwri.[lnqaJnLU '1-Wfl~Ubt pw­

(Jw~L.mli bri.w6 ub6nqa1muub111'l 4riw: 
9.briuwubrihnumliubrio ori.wlf1ntu4nri. 011119 Q3=0, J?WUl°l nri uwQbg-

4w6 pbQubriti u.iwhu.iwuliwu jugbflO ~bu 011wlf1ntuLtmli : 
Cwhwqnri6liwu 2briliwub11hnumliub110 hwz4wri4mli bu hwliwu.iw-

Lnwujuwu pwuw~L.ti oqumraJwlip: 
q1 =1 ,2x302 = 360 4.ui , q2 = 350x4 = 14004.ui, q3 = 0 4Ln, 
q4 = 8x302 = 2416 4.ui, 0 4 = 4176 4.U1 
<w24wri4ti ctwuwuw4 Lttrigumli bup 2b11limraJwCJ pwuw4o. nrio wu-

2WU14mli t tmuw4nrimraJmCJpg' A= 1,2 4.ui/Li
2

, jugmu wzjuwuinri. liwriri.-
4wug _pwuw40· n = 4, Lnbuw4Wf1Wfl 2briuwub11hnumuo ri.QUbflti pwgm­

upg' B = 8 4.ui/li2 : 

lumgo u.iwri.bg4mli t WQWULilWrtWJpU L. ub[lll..IWU1WjpU liW[lUll.jng(Jb-
fll°l liti2ngn4, tLb4Lnflw2w11ctti~ubr jugbrimli Lnbri.w1111Ltw6 ~bu , hbLnuw­
pwri' q3 = O: 9.briliwubrhnubril'l uuiwg4w6 WflflJnLUEUbflO qriwugLtmli bu 
Wri.Jmuwl.jnul , nriu.itrn 6wu11wpb1"2CJ4w6mra1mu ui4.Jwt tugti UWflEW4nri-

liwu 4riw: 
'-mliu.iribunriti 6wuriwpbQu4w6mra1muo 4wqlimli t . gwul.jwu.iwl1lb-

flti9' 100 %, lirabrEti9 2b11liwlizw4liwu dwliwuwl.j' 60 %, zwhwqnriMwu 

2b11liwub11hnumliub111'lg' 75 %: 
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<wlfhtl/WO 1 

Ltwrauw- u UUWU[db(lpf"l UWl?UW(lWUWJf"IU tlzwljtlwu nbdl1tlubJ1Q 

Urabrpti UWl?UW(lWUWJf"IU Lizwljliwu nbdl1li'1 6l1zLn [!ULn(lnt[djnlU[! 
(2brliwuU1116wuo. tunuwl{mra1muo. 011'1 zwrctuwu wrwqmraimuo. urabr­
El1 uwtuuwljwu u L{tr2uw4wCi 2bruwuU1f16wuCibro. uwnuwrwCiwJf"ICI 
uzwljuwu Lnun11mra1mCio) t.iwrunr 11bri t tuw11mli lirabrpl1 pw(16(1 nrw411 
ll.lWhll.lwuliwu u t.inrmuwubrti 4r6wUlliwu qnromu: 9.brliwuwf16wul1 ti-
2bgmlio u 01111 2wrctliwu wrwqmraJwu tul1uw pwr~rwgmuo ramJl bu 
wwLf"lu 2 ... 3 wCiqwu wrwqwgClbL ll.lW'l.bgliwCi u uwnbguwCi ourawgpo 
UWl?UW(1WUWJl1U Lizwljtlw(J tugb(lmtl, [!Ul1 nrmu CIL{wqbg(Jmu bu U[db(lEf"l 

!nrwgmlio 25 .. . 35 %-nl{: 
Uu11 ll.lW'l.bgmlio u11wuUll16wCi b11wCiwljnl{ tirwt.iwuwgl{nul t tugb-

rmli, -4 ... -5 °c 2trliwuwl16wCimli, 01111 2wrictliwCI wriwqmraJntU[! ljwq-
umli t 1 ... 2 Lill{, 12 ... 16 dwli (Lnwl{wrl1 tlul1 hwuwr): 

brit.iwuU1116wu b11wuw411 11tll.lemli lif"luo ll.lW'l.bgl{mli t -10 ... -12 °c 
2truwuwl16wu mubgn11 tugbrmu, 011'1 zwrctuwu wrwqnqa1muo 1 ... 2 Lill{ 
t' 6 ... 7 dwlimli (Lnwl{wrf1 liul1 hwuwr): UJU 11bll1Entll tluf"l 2briliwuwf16w­
U[! uL{wqmll t llf"IU!U 15 °c: "lw11bgtlw(J trt.irnr11 WUU1116wuo 11rwt.iw-

o 
uwgL{mli t liul1 ll.lWhll.lWUUWCI tugbrmli (tll1U!lllW'l.bgmll) -1 ... -1,5 c 

2briliwuU1116wumli, 01111 zwrctuwCi wrwqmra1mCio o, 1 .. . 0,2 u/L{, 15 ... 17 
ctwll (nrn2 Ull{jWLutrti hwuw6wJCi 10 ... 12 dwu): 

Uwnuwrwuwil1u uzwljliwu turawr44n11 llul1 2briuwuw11..swuo hw­
L{wuwr t 37 °c, 11u4 1.1.1w11bgliwCi L{br2mu· 4 °c: 01111 hwrwpbriwt.iwu 

tunuwL{mraJmuo 90 ... 95 % t: 
"lwwrwuwti liuwurabreo (br2tit.it11 bCi, Cirpbrztit.iubr, uwr11bL t.iw­

utr. tunqw1.1.1mtuLn) ll.lWhll.lWCIL{mtl t 10 ... 12 °c-mll' 2 ... 3 0(1, 11u4 um2m­
tuo. pwuwmruwu lil1Cliu 15 °c, 1 o ... 15 or wun11mraiwup: 

ran!uf"l utiuo t.iwrbLl1 t lllW'l.bgClbL tugbrmli 1 o (15) ctwul{w ourawg­
emu 2 (4) dwu· ramubLCibrmu (wnw2f1Ci ra'14D L{brwpb(ll{nttl t hwl{brl1u, 
pw11brf"lu, 11u4 Lflwljwqobrl1Cio' uwqbrl1Ci u hu11t.iwhwl{brl1u): 

tugbrmli 01111 2bruwuUll16wuo -1 °c t, hwrwptrwt.iwCi tunuwl{mra-
1muo· 90 %, unu.ne qnron11 liratreti 2bruwuwl16wCio' 30 °c. uwnbgl{n11 

urabrel1uo· 4 °c: 
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Uu11 uwnbgliwCi uf"lw~wq b11wuwt.io liul1 ljnupf"luwwubrf"l uwnuw~ 
rwuubrimu 11rwt.iwuwgl{nul t tugbrmu, 01111 wrwq 2112wuwnmra1wup, 0-
11'1 2britlwuwf16wuo· -30 °C: Uwnbguwu ourawgp[! Lnumli t 24 dwtl: 
UmUlE qnron11 uu11 2bruwuUll16wuo 37 °c t. 11mru b4n1111uo· 12 °c : 
lmLJu ll.lWJtlwuubrmu bCi 1111uo uwnbgCimtl pwztul1! uwnuwrwuCibr mu, 
mr llmLnp qnron11 tlul1 2bruwuwl16wuo hwl{wuwr t 8 °c, 11u4 11mru b­
ljn11 uu11uo· -18 °c : Uzwljuwu wun11mra1mCio· 20 dwtl: 

ran!ul11111uo uwnbgumu bu tugbrmu, mr 2brliwuUll16wuo -30 °c t: 
UmUlp qnron11 tlul1 2briuwuUll16wCio 4 ... 0 °c t, uwnbgubLmg hbwn· -15 
°C: UwnuW(1WUWJl1U uzwljliwu Lnunf1.nt[dJnLU[! ljwtul{w6 t 01111 2Wf1dliw(J 
pum1ral1g, liul1 L.flwrabrawl{nrmlll1g, 011'1 n! hwrt.iw1111r 2r2wuwnmra1wu 
IU9bJ1nLU - 16 (20) OWU, b[db lif"IU[! LflW[db[C!WL{n(1L{W6 t LflWJUlb W(lljfl.b­
(lnLU: 

ran!uti uuti hwUlwJtiu uwnbgllwu 11bll.lemu tugbrmu 01111 mctb11wg­
L{w6 2f12WUWl?nL[dJWU [!U[dWQED wrwqwumli t u Lnunttl t 5 (7) dwtl , DLI11 
nrimu, UWl'2UW[1WUWJl1u uzwljntli[! UlW[ll{ntli t [dl'2!Lil1 uwtuuwljwu 25 °C 
2b (1 UWULnl16w ul1g: 

'-lwriwqo uwnbgumu bu tugbrmu, 011'1 2britlwuUll16wuo· -30 °c , 24 
dwtll{w ourawgpmu: 

:;.JL{brio. nrinug L.flwrabrawl{nril{w6 bu uwl{wr wra11rab wrt.i11brmu, 
ll.lWhll.lWULjmu bu -0,5 ... -1,5 °c 011'1 2briuwuUlf"l6wuti UlWlj (Wf14'1.b (1Q 
ibU 2f12L{nttl): b(lp ~L{bJlQ ll.lWhntli t;(J L.flWJLnb Wflljfl.b(lntli, nrnue 1.1.1wh­
ll.lWUllw(J 2ri2wumtl 2ri2mu bu, 01111 2bruwum11..swuo t.iwribLf"l t l12bgubL 
lil1Cl!U -2, 5 °c: 

Uwnbgl{w6 pbnubro tunrhmri11 t Ul(ll{mll 1.4whbL tugbrnul, nf1Ulbf1. 
011f12bruwuUll16wuo hwl{wuwr t -20 °c, hwriwpbrwt.iwu tunuwt.lmraim­
uo ljwqtlmli t 80 ... 90 %: Vuf"l, lluwtlrabrel1 u raniu11 uuti 1.4wh1.4wullwu 
tugbrmu Lill.lWUlwljwhwruwr t lllwh1.4wubt 1 oo % 01111 hwrwpbr wt.iwu 
tunuwl{mraimu: UrabJlQD umwp t qnr6mtl lllwh1.4wutlwu tugbr hl1tluw-
4wumu -8 °c 2br umra1wup: "lw11bg11w6 pbnubrti 1.4whll.lwullwu 2bri­
llwuwf16wuo t.iwtul{w6 t urabrigf"l mbuwljl1g: 

v11uo. burawurabrieo u lllWf1.bgl{w6 ran!muubro lllwh1.4wumu bu -2 
0c-nul, 01111 hwrwpbrwt.iwu tunuwl{mraimuo hwl{wuwr t 90 %, brizl14b-
11buo. wll.lmtuwutro o 0c ljwll -8 °c, 01111 hwrwpbrwt.iwu tunCiwl{mra-
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Jmuo 75 ... 78 %: 

4wrati. ubrti. 4wrauwrara4wJtiu tlrab1112ub11ti l4Wflbgtlwu jugbpmtl oriti 
2b11tlwuLnj"16wuo 4wqtlmli t O 0c, 4wrauwzn11f"l l4Whl4wuliwu hwliw11· 
o ... -2 °c, br4wrwLnli l4Whl4wutlwu rtbl4Qmtl' -18 °C, hwLw6 Jmrttiuo· -
30 °c, l4Wutirubrtiuo· -4 .. .4 °c, 4wrwqti 4w116wLnli L4WhlJ.lwuliwu Li 
l4Wf1.bgliwu 11bl4Qmtl' -12 ... -15 °c: 
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<wtfbJt/WO 2 

Urab (l~Ub 111"1 Ulb uw4 LU(lW(l t (J (aWl lJ.lf"lwC.b 110 U1 W(l pbJl 
2b 11 ll wull1j"16wu Cibp nul 

Urab1112ub11ti Lnbuw4w11w11 turawtlJ.ltiwub110 (49/4q) 
li(ab(lQUbflti 2bflULUUlllj"16wu (Jbpmli 

Urabfl~ 

-20 -18 -15 -12 -10 -8 -5 -3 

Swttwrti tlf"lu, 
0 4,6 13,0 22,2 30,2 39,4 57,3 75,3 

ra11~mu 

n~1uw11ti tlj"lu 0 4,6 12,6 21,8 29,8 38,5 55,6 74,0 

tunqf"l liflu 0 4,6 12,2 21,4 28,9 34,8 54,4 73,3 

UuwJtiu 
0 5,0 13,8 24,4 33,2 43,1 62,8 87,9 

burawtlrab1112 

~m - - - - - - - 227,4 

Ubpw4wpwq 0 3,8 10,1 17,6 23,5 29,3 40,6 50,5 

UUW(lLUlJl 
0 5,5 14,3 25,2 32,7 42,3 62,8 88,7 

4wra 
uwomu, 

- - - - - - - -
4bl>hf1 
rara4 wubr - - - - - - - -

4wrauw2n11 0 9,4 26,8 41,2 53,2 63,7 85,9 103,0 

"lwuti11 - - - - - 1,3 5,5 11,3 

UbpmgQWJj"lU 
0 7, 1 19,7 34,8 46,9 62,4 105,3 178,8 

lJ.lW'l.L4Wf1.Wl.j 
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Urabr2ubr'1 Lnbuw4wrwr turawLu.inwubro (49.14q) urabr2ubrr U1buwl.jwrwr turawLu.i!iwubro (49./l.jq) 

Urabf1Q li rabf1_pUbf1p 2t f10WULnjllS WU (Jbpm li 
Utabf1Q 

lirabr2ubrr 2bruwuuiti.6wuubrmu 

-2 -1 0 1 2 4 8 10 12 15 20 25 30 35 40 

SwL{wpjl 
98,8 185,5 232,2 235,5 238,2 245,5 248 ,2 264,5 

tljlu, f<H2inLU 
Swi.twrr lipu, 270,8 
fc!OinLU 

280,4 296,8 312,0 329,0 345,0 361 ,0 

nituwrr uru 95,8 179,5 224,0 227,0 230,0 236,3 249,0 255,3 nituwrr upu 261,4 271,2 286,7 301,8 314,0 334,0 349,8 

lunqp lipu 91 ,6 170,0 211,8 214,7 217,8 224,0 235,8 241 ,7 lvnqp upu 248,2 256,8 272,5 278,7 301,8 317,8 332,2 

Uuwjpu 
109,6 204,0 261,0 264,5 268,3 274,3 289,2 296,0 

burawlirabr.P 
Uuwiru 302,2 312,8 330,6 348,0 366,0 384,0 401 ,0 
burawurabre 

Om 230,2 233 ,8 237,0 240,0 243,3 249,8 262,4 268,7 ~m 274,4 284,4 300,0 316,2 331,5 347,5 362,7 

Ubpwl.jwrwq 60,4 91,6 95,0 98,8 101,4 106,5 121,4 129,8 Ubrw4wrwq 138,6 155,3 182,8 204,2 221,4 240,0 253,6 

UUWflWLn 
111,2 184,2 317,8 322,8 326,8 334,4 350,7 358,5 

l.jwra 
UUW[1WU1 

366,0 378,0 398,0 418,0 437,0 458,0 477,0 
l.jwra 

Uw6mu, 
0 3,2 8,0 15,9 31,4 39,4 - -

l.jb:j>jlp 
Uw6mu, 

47,3 59,0 78,6 98,4 118,0 - -
l.jb'.tJjlfl 

rarai.twubr - - 0 3,8 5,9 13,0 29,3 36,8 rarai.twubr 44,4 55,2 73,7 95,8 110,6 - -
L!wrauwznn - 192,6 299,1 302,2 205,5 313,0 326,9 334,0 4wrauwznn 344,3 351,5 369,4 387 ,2 404,7 - -

'l'lwurr 14,3 16,7 19,7 22,7 25,2 31,0 42,3 47,7 'l'lwupf1 53,2 61,5 75,7 89,6 103,8 - -
UbpmQQWJPU 

221,0 224,4 227,4 238,0 234,0 240,9 254,4 264,0 
ll.fWfl ll.fWflWl.j 

UbflnLQQWJPU 267,9 277,8 294,8 311,0 328,0 344,6 361,4 
u.iw11u.iw11w4 
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=!wuw~wrq~wJpO 2wrt.J.w6p· u.U~rm~wO 

=!wliw~wrq~wJrO ~uwt.J.nrmu· Q.. Q.wtumJwG 
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