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BOSC Md B3Odz! dz" § ddalsj deifd o detsisd, Mot OH O I
L Istsdz ddzlsj delfdo desfils! MdedzOdzO o h j dzts ydats?
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fted HOddzr » Effdzsodwnrn dzaf dd3i®¥ls or" Oy J d
dmf sdz' L s Odaed W ) OdzOdzd L § d tSH dats L dzO Y ¢
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2.108, 9, 2.118) , { sMStsdz C Lk d d3j dadzts
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JHEZOCE 5 Mootz dshissdcO®E iz B HdedeS -~ (&
dL di3j dzydoe sfmisd MsmMlsOea O, O LOCY] ftesMmlstl
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fteso jtcCd BIIsSHdSES OdZOZJL O o tOBBI] dfi
Bsyd d Htkzed- 11 Y.

r dzw Eyy IsO dL d3d dzydoesmisd MsmMis©o O 3ts yc
Ho O BBKOL YO d&Btsyd: (i) tsB tc Odzdp'y2 [zdstic j ozt
fidtotsets dBsyjdmfims oddvi) (L jfuyctss dzy o
(rf), MeBtcOdzdzr 2 © Isjyddedd Hdzw (Istej s
Hjdz ). [BtOL YY" BOYJi3d) sBR toClgiidgizdl Of tod 4 /
HdzW OdzOdzdL © 9 Is Nz dzdhB SHe®Zz n u# dz A RESE « (|
cl dsms Odze , t smipdw) Histf sdzdzd Is j dz! dets f ot
Cjltsdzse d cdzt CtsL" o dBsyj dORBGHWISMW o
RL O3 64 dzad 4 6 ofmMinmr BBOLYBO d&syd ¢
Hd Of GA.ZSdzj7, Yl IsOC Y| Mtslse jlsMmisalzjls {1

L [ sB" Yydes MtsHjteydls Btsdz! h j Bj sOB 5
Ctsdayj degstcOydwra (fts MeOodgjdzdes m 1 [), 1
Btsdzj j fdztsy dzlz © L OHOYyk d d d3j dzdats sB to
ftcg Dtcd Is j dz! dats 2 sflsddzddL Oydd Bj stsH d G C
BOC M BOdz! dets? IstsydesMmisd d HBMistse j tedatsMmis (

o dz¥ dzO

1 steydd BteOL ytseo Mmdzs dzr (~1 odz/ f steyd
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1 steydd sBtcOL Yytso 9 J dztsL dats 2 Ctetso d (
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BB ssHdCd OdzOdzd L ©. [ Isd3j Isd 3, Yyls ts H S
mMdsdi " do Odzedw 1 ry M tOMsotstesdy [ I 9 fslsc
dLBj Y Ols! fd dz! dztsG ts tcOL B Q9 dzj dzed W tsB tc O
I dzH 856G J§ dzdz" n Cdi3f sdzj dzlstso d dmeEkmmise j c
BZOFgr . I BtOL yr 1 ry BJL HsEB 09 ¢ |
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stsdeyd destcOydd [ 1, dzj sBrBSHJ A" j HMV t

Mstesets McdzOMds HOd & W OttkOS ¢ ddjlsd
©Odzj j o dzdlsjtObkisj. uvOCy] HGHGdddk,] d
9" 9 jHJjded s [ gL stcc Odzgd L &3O dz¥ H j 2 fn
(ZOfted dBj to, §tyj ydes?2 dzgj HsMlsOlBYdesfls: & )
] dmMisd Lo Oddj B MsOdsH Otelsdz’ = Mo j &
oL dzd § dztso j dzd ¥ § 5B & Pz § Adztsin sl jog ot of g W O te
St OdedL BO. 1 Ofteddsjte, HAY d"Hj2 ) dst
Br Mstetsj Mmdedy jdedj SCtdzyj dzestcOydd [ 1 o d3t
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Hdzd Isj dz! dztsc s159.tcj d3j dz2d [ 5 7
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Ctsdzyd dzlstcOyd 2 [ omMieHO jMmlis! otsL A3
tcOL B Qo dzj dzd J sBteOL Yyo dsyd f§JijtejH fdds,
OdzOdzd L O.

LiStlstter j iRl fdjddy OdsdsdsisdS
L ChscOf sz et Odr H Y & o jHHGZHE BT W1 r &rdzls(

f dzOL d3d Cetsod) . [ sBOodzj dzd 4 [ | o 11Isd
WOtldzOS sCddz sdud MSEdm HOdzdzr ~. v 06, g0 ¢
16630 &< [ [ 70] (f BHtcOLHjdz 3.6. 3) , © 7

HdOf Oi6sdeiC cl/ Bz H b, 564) ( .OL

RMCEMmMIise jdzdzr | tcOMlseotster 1 dgHts@ j dgdz” = €

) dzj Cslsster n tcOL HJ dzO~ H dzw dL zuJ dzg
Coif sdzj delstse dsyd ddzd Mo S by dses -o dzg
Nde Ok OdOdkdlksO dMfsd Lso Odd ©OMss sk’
[s (1 e/ d3dz) d daf stecOdedud MSdnr Mtsdzj
) SecOddyj MSdn Medj2 o 184, GEKEBEHE. L
NaSOl. 1HQO, 0 .NHLI, ¢ 0 .NaHPOg &,0, 0 CaZbl &,0, 0.15
MgSOLL H,0, 0 .N&wBPOGd HBeotsHddzd HB t] HCI@NO.
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Nd Stdeyj delsteOydwvr dMmfsd LsaOdzd © COyYJ
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sO¢ d o ftejH HEN ]2 |edGHjizsy ©d ¢DE
L CMf Jtod d&3j dzls ©OnR d - Odgp teebH @ C Aoy S lgpfs f 2 G d&zO o
Ctsdzdztsd H dzr g1 v, MlsOBddzd L Jtetso Odzdz |
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Wsdeso se s MdedzOdzO ftoed OdgOdzdL j) o Mt J
Hdzv Y tejfulj dj 40 200025 [ Odede’ § MtsjH(
GJjdeJ 6OYydd d dzls j-ifaic de@aiz@ tsB dqzQ g ts +H@I d o0 datiftpl€
My smse dshsd ¢  fdQE wWisids tc detsdiis tc dast O d d3
it Btowdts? { ofjuehdsfédsd .5 | st
tdedmistcOmfy S lgtepotediztludfOyfj dzdv » 1,
BOS M BOdz! dzf 2 MdcecdzOdz OB dB Y slsif E®€EDOL O tzO|
St1 Yedzwe Isfpw tMmdzseodzr i3 W sdzstsB tcOL 28 M d d
h j dzsydets?2 TMtej HOR, Mtsslse j IsMmise j dadets ( ted M
Codzalstesdzmtizg) G 3L dzls Or dMf sdz' L s Odzd 11 4,
HsMisOlssydes Mratsy k¥ MstekzClskztelz (tedm. 3.
CeRBdeuimMéd o uydmbssd odhHj. | i tsdddls,
W slstsdzts o oLBEYHOEN jes -Mde dze@ag] dAff 8 ¢ O dzO
dficdz’ L so Odedj dzOL jtese M tOL dzd Yydets?2 H dzd
2O ftesWdd M jSCltce®O, BHABBOSB dzgj fHtoedo SH(
) sl ddz MY Lise® dsyd o daj2lsteOd des:
OCIsdodtelze N jMaB) ,0cq@zls@f X Gtoj ddskzh j Mise j dac
CAdissds d cdfsCmMOdsddtsd, Ctbtster j 5lsdts
wodwe sfw MlstekzClkztedy i3 OdzOkse Oid (tedf.
1 0SS tsdzjy, Gldshdlsjd ds &syjodd slsd
fiotsWodvws SHY j §lstgjst ®dsyd Gtod dzse' & L da
ftedmbklshlsoe didh joktds J@dfjiedzls ©, dzj MdBsIstew &zO

o BEYR3(B. WET3d8d8 /d3f1 557 1] ). 1 Odadzr 2 W OF
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Ctsdzyd dzlstcOyd d 9" MsC tdisdzj C ZdzW todzr = Mg
ftoesHEzydtlze Is L ep@g iz d2, Jastst d3j " O s OH f
OdzOrd Istg OCsdzj y, fGted dMmf sdz' L 59 O eezd fizj HizsE
Hd Of OL &&6 0 ( di0Mm o] CllsstetOr f dzOL A3 S totso d ¢
fdC e tojL sdzOdzmdats ¢ ¢ Btp s 1€ dOdeGs,Is o dizfsSd sl tisch dz@ b
sO0Cddz sBteOL A3, o] HMIsOde@zd diztizn gets o f 5§ C
Ylsts 1 dgihtse jdadze | Sl tsdzjdelst 1 ry M sitsec
MdedzOdzO ots oafmjr HJOYJOL s5dzOR to1 . 1 tedyy d
SftejHjdjdd [I1 (s0¢d, Aed, Amo) o d&BY,
ftosmisr 7 1 IsOff o CHfdtc S(Btas@ LsBH@otsds] dzd j d o Oto!
f4dtiH-0@OEIL s5B) {§HEEda2dzO | s3isud BJL d
Bsdzj CEdz OdzOdzd Ists 9 ftcOCIsdyj MSd i s dzdats fr
o J dzd yd dz tcOL B Q9 dzj ded W d te 1 sBtcOL Yytso
f SHOo dzj dzd J fiddccddE@oddds o3[ I dzH 56 j dzdz” n ¢ st
ModHjIsjdz Mlseakzjls t Mkh jMmise j dedes B Bdzj J
s Ay Cd i CEdBf sdaj dalsORd Bsyd daj 3 J dz
EilstcOdzj dzdwv dzj 6 Olsdo dzse s o dzdw dzdvw tsfdztse
lry ®BimdgjHEZzehda ©OLHJj dZOR HOdzdzts?2 G dzOor
ftso 3y " jdedd L st M daj Ssbtster &3 B IstsH Od3d
(L uvAC, rr G, Ud M), O O¢yJ BOMEJtetso O
fsHdztySd ojLH] Htddgd dzv dzd MIsOdzH Otclsdzr |
MlsOBddzdL qteso Odzdz" § G dHEEBSSE Md dzO d3d dzts d3.

3.2. utso 3] Opadizd L Ps i ¢ sdzsdasydets? dzj Iz
2O Mddzd S Ocjdzyj Hd&zYW ftcjHjdzj dedw yj W OdztsHr

ABted3Ols - pOWO&zdL O

SOC Brddkzts ffsCOLOds o tOLHJjdMd] 2.5, A
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] dzdwdedj tey Bsyd dzO L WWjCIlsdoe dzsfyls!: t6C
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WsdtstsBtoOL ¥ h B tsol st dzy fted HOdzdzr 7 k1
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1 sMCtsd S Mddzd S Oc jd wodw jlsfw dzj M d
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fd dzd ¢ ©¢ § dzj o&3. #fJ ClteW slstsdid s d w) thl
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Yyt MmMotweBydw OdOddltses dO Mmddds 0cj dj
hjdzsydets? (tedf. 3.50). uOCJdgp)| te5edL)sdy t
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90 jdz 9 MzEyoodzde&igbic @@L yddsy@dz f she cd
LHBicsSosSEets yJjdzso j O 9 0Ote! qtelzj Ismw 18) H M
stcjBlZjl Ctotcj CIsdiesoaCd fjtejH ftotseo jH] dz
CdzmisOdzs ©r dtsdzdL Oydd wéd [ 36], i tod
foslstsdzd WisoOjdYdigtsIstsdzd tctso Oded y Bsdzy S Zdz u ¢
ftecdosHdls € MmMdedy jded® W WJjCIsdodetsmlad + €
1 0¢Bsdzad vy, EMlsOdetse dzj dzts, ylsts § jted d3dd " do Oc
Isd ud ded 4 5 BBddz wWodzw jlsfmw HisMiIsOls s ydz o3
1Oo jteh jdedw 1 CMlstcOCydd.
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tdf. (3MUBjSlkdodsfls: 1 CfMlste0Cydd #f1 dL jet o
oL dzd ydz' &3d e Oded ud MS d B ls fiefojnds's s i q lssdrgarqds diiz ¥ .
LdzOuj dzdw pH otHdF & tOfMkottetse wd@ OHNT sdi € s
Tkt sEedO o SOyjMmlsej 1 CMisttOedElksh jets ttOMmlss

I smMétsdz S dBsdzj Sz BtecOdzdyi M dr- 6O
OCIsdo dztsmls |, dn ftiedmMizlsmises dRdzOdgyh O4 Is 1
SBWLOIS]jdz dz o3 W dadzOdz! dz@ d3 M OcG tsd3 tettsls i@z Or
Jes M3 md M < CMstcOcdtetso Odzdzr &3 Bsdzj &
fsmdzjHdzdr o f§tsteydd otH'™ . wdziHts9 Ols-j dz
OdzOdzdL Oé B BERHJAB fBHECOL Zd3j 8 Ols* d d&3j dzad
fsmdzy BEHOdMzj dzdWw R dzts to siwts teegOd o tf-€ff thoHg Jtet® gz d
1 CMistcOC Ists o sBtOL Yytso s yd, i sdzlz yJ
sfisddi3dL Jietso Odzgdzsets L SO O rr €, §B8¢0L Odz
f sdzdzseGts tSISH J dzj dzgdW disdzy S dz OdzOdzd Istse sk
Bsyd. vos, ftod BHcdHHERPFESHY » ¢ Big dzsy:
MerttOdY J Ispw  ddzlsd demMdo dzr 2 Wisdzser 2 MmMdaed
Bsdzj S2dz st1 (fteddite HAY &1 dO wdh.
mMfiSCltetse 1+ CMIstcOCIstso M o tcO@ode o3 1. 2°¢
mMded Y jdzd ¥ Etizsdscts MdedOodzO d f sw e dzj dad .
mMfJSClktetse OdzOdzd Is O, ftcdetsHd » HM&vW Gt
3.168) .
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tdm. 134fe.Cster 1+ CMstcOC s, fsdzzyd dedzr = M { 5
d ) (10) HsBOoCtH?2 dufizdj( tzZD gy &/ d3dzd y jQEE® dizfay O , ¢
kOCYj Mlsjfjdd ©OLBOO dZj dzgd™ ®BBE©OL ytse &EsYd § j

MBIsW tSHdts Istsdz! ¢t tOL B Ood dzj dzd | dsts y d
HilsjSlsdiesoOdzdd w¢¢ (tedm. 3.140), {tots:
Bsyd, MoHPE) OF gEowsdzd dzts Mkh j Mise j dzdets ff &
lef jtcor a, Htod tOL BIOLdzjcdd® d&ibisds Oazv ] B W
dgdzls j dzelmd o detsmisw dsd v ¢ © BBKLOL YOkl usf - |
tcOL B Oo dzj dzd J mMotsHdls ¢ dddd Bdzdsz MmMtseMmlis
sBdzjOv Cttetej SIsdtesoaCkz jY ERtetsodzw to1 . U
tcOL B Oo dzj izt XOL ()0 dBsuyd (d vuvf, d rf) <t
fteddisj dzj dedw 1 ¢l teOL dzd ydes?2 Ctsdzyj dzlstcOyd
L dz2Oydlsj dz’ dets Mdzdy Oj s BE® j tbtikze sdzizfiIs Mg M
HCI WdSCMdteseo Odzgdesets B ¥ B3O d € tsdzyj dzls t
dzj L OadmMddss sIs otej d3zj dzgd MBSO BEJZY . tcPH!
L dzOyd s Mmdedy Ol Stsdayj desteOydes  OdzOdzd ke
Coif jdandeizj sy ks Mg §bjematstgds 1 dzv
I stsEts dzgj HEMsOLSCO dMitsd Lo Odd HESB OO
ftedetslstsodjddd {SMsteOCkO wod §smdi d
tcOLBOoadzjdzdj dBsyd jtejH rr ¢ 9 16 tOL
Btsdzs h jj tcO B QotafjodsdHid Isdz ¢ HOdz dzj 2" j dzgz

H

H
PasbaBneHue, 10 H
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cMdedzOdz/ hEdgé d L dzOydlsj dzr des Ed3j dzt h O Is
] s0dZz0dzd L O.
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PasbaeneHue, Kon-so pa3s

tdf) 3.7 hdEshls: Jdshdaded@nsi) (st fditks
Misjfjdd t©OLBOO dzj ded" BE®f Yso 10 [ BFcf G B,
rr¢. ltd ©OLBOosdzjdzdd © 16 d 32 ©OLO Jjte] O
shikh j Mo dzvdd, dMysd Ly o 2 d 4 ©OLO djda h
gL Bjtej dzdw B L dzOuj dzdj t61 o MNo f sBBHGKLOSCISSO HIEso
[jsHdCO OdzOdzdL O d JjVY B btesdasedyj ¢
gz dzdzd oz W sflsd z3Odz! dz" j§ Emdzse d v , s
B IsSEHJSPsHIB] SIsdesoOdzdY v dd o BBYJ 96§
(1) tOLBOOdzjdzdj BBKOL YO BsYyd o© 16 tOL
(2) Mi3dhdoOdedd §tsteydd t©OLBOo dzj dzgdzse 5
Bdz) , fitej BN doOdzdj o Isjujddd 5 &ddz
( 3) tslsB tste 1 CMstcOcdiciso Odzdzts G 5 OdzO dzd Is
tcOMmlseo stedIsj dzv ;
A jtecj otsH 1 CMistcOcdJicso Odzdzetse s OdzOdzd SsO o
BEdz HdMIsd dzdzd tetso Odzdets?2 o SH ™
(5) MM deOdedj + HAKOWBLOIS Is @, -f)tipHPdytisdp Isde O( ¢
sBl Y d3desds slsdetsh jdzgdd 1: 5:Mmbf,j Cletgtsg € l§d te
tcJLEzdz IsOIstse .
I'nd BOdddzdz o ¢ dzt yOv thdd@G6@ROYJH 8,
tcj L zdz' IsOIstse , stcj Bkt Is o Bh j 2 -dndestaytsde
feseosHddd M dnfilzi CseOdgpiBO sAl pha30
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Moy M jJdedetsets M SfilkduimMéddd BdCtesm s
o B dzdZOL Ji tlB 8  dzd3, Bsh dzts s ! izOB8 j tefd Is dzO0 o
dzO ¢ s dzj dzd WO .fripd cfiglzO dzO

noaroToBka

obGpasuya moum CHCI, KK3

nepeMeluMBaHue
—»
LEHTpUdyrupoBaHme

* & * BbICYyLUMBaHWE
o * NOTOKOM BO3dyxa
+* nepeHoc 1 nepepacTBopeHue
*

cnos CHCI, *

nepeHoc * J (HoBas npobupka) \ *

tdf. eF.jlds0. fese jHjddw fesyjHEte' rr ¢ dBsdiSkzd
dL d3d tof ded W d3q .

g dMfisdz LtsoOdedj B3 tPsiBPBBIs Pz Br ¢
Bsuyd M dMSkmmisse j dzdzats? HBBOOC2 vl ft
sfteJ H] dzg dzdWVv &) o disyy (ted M. 3.190)
tcOL tcOB 5ls O dzdats 2 Bj ssHdSCd dzOG dzW H des dzv f S ¢
dmftsdz Lso Odzgdw O fwOCIsdCj d sfil00%,dlise d
111 18%, Cmin 1. 7 S o,/ ddz3 B¢ ¢/ dzaz. l tetso j t6C C
tcOL tcOBSIsOdzdets?2 B IssHdSd HAzv ftejH] dzj d
g0 OS] YsCOL OdzZO o 5L d3tEsdztfgls: dzOHAPls tefO
st jSlstetse OdzOdzd Ists (ted M. 3.198B) ,
Ctsdzd yj Mlso j dedets ¢ s Odz0Odzd L O. 1 OB dzt¢ HOJ 3"
OdzOdzdIsdyj MSsets Mde dzOdzO o H Odzdzts d3 ) dzkz
fplsd f4det® dLodzjyjdedw dGdesassye ¢ Oy it
OL dzd Ydzts 2 d dzls | dzfiffigfto jofsldntdsts ¢ of RC difigckets?2 fte
Iktsdg HEZY ofjn yYjbkrteyn wood dMisd LseO
di3d dzd 3O dz! dzgs dzj sBRHI B @3 Hdzv ©f tj HJ dzj dzd
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tdm. (3Q)EOHEZdtese sydz 2 @Y€ mhjdej dedrvC o[ 7 o O
ftod 10W @B)sdny jSlster 1 CMswOCkse tOL dzd ydz' 5 o ¢ ¢
dmMf sdz L s9 Odzed j &3 1 Is €f dgdig distdstHodE dgfdzt=? twBrtfOL Yytso v [

Il LOCdzs yjdedd slsdzj Isd d3 tetf) LS tdsAsastcls Q dzdats2ts (
OdzOdzd L O. J Sls dzdylgljjls stvlf - sWRFIstsHdC O Mist
Btsdz M j 1 sOf 59 d o Cdzt Yo Is dzj sSB - tSHJC
tcOMmMsotstedIlsj dzv fm fodish+ ¢ dhmf Otej dedw. [ Mmd
or mMkzh doeOdzd] (sl HzObtisydeiz rn Ofc ] dFBIsO IssO |
sBKOLJY), CtO2d Mzsy dzs Qo IssEHPISIH L d tcls®
dmtf Otej dzd J m f sd3tsh 1 ¢ dZzOc i 9 O fsCOL O
d dzls § dzm d o dztsfipds & dzO dz@ fsmMésdz C Iz tcOMmlilso s
dzd MisOB d dz' dzr  tdsfj dfffisiots Olgjkmi®d = o 1AM dzsH dy
Isj Misdtetso Odzd | dmtf OtcJ dzd W M fodizgd: €1 ©P
f ¢ 0OL Odzts, Yylsts sy dets Mkh j Mise j dadets 2 dzlz
dmti Otey dzd v , fesmMésd S22 LO g x4 10 g
SBtcOL ytso.

] Odgr &3 tBhddz3 dzj HsMISOIECBAdZ tOL OB SISO
o] Odzd L 59 Odzdg' s=id3d s Hd € OdzOdzd L O wo dzw j Is
stceOdzd yud MSdr tOMmMlseatstcdlsj dzj 2, dzj tslso j Yy
R H Odzdzts sctcOded g dzd J , ¢ Mty Odzj daed ¥ ,
OHOf sOydw BjbstsHdS SO ydd M dhif s
ckzetsCdr 1 oljSCIkdumMédr tOMmMsotstedIsy dzj 2,

CodeS e dzlsdz" » oL Od dgcHIsiRofris ojd 2 y JLdglstef st U
80




f sw e dzj ded & md e dzO dzO 1 CMistcOG j dzls 8zl d o dats ff
OOdddyj MS et MdcdO&ZO. 1 dktcj oL
Hisf sdzdzd s j dz dzgs?2 sydMmlsSd 1 SMseOSlsse
toljCisduimédn ©OMISOEBBRAEY B2 Yl§gBjHdPad
Wi bkHOdjddj dL (s’ j i cdss dic®ilsp i
dimyf sdz' L s Odzd J d3 dMmy Otej dad v .

3.5. dtso d&3j h-pdz@ gzd L Ps t M U b M H dzw H
Wisstcrn ddzsdzsdzgtso ' » OdzlsdB dtslsd € tso

v Misdetso Odaq § {d3J1IsusHE] € ftoJ HdzsSY J dzdz" n
tcOL HJ] &zO~A , f sCOL Odzts, Yyksts o mdzz y O J A M
sfizh j Mise dIs tslsH j dzj dzd | A MO sls C i3y t
siizh j Mise dzj dzd W -5 Y g ezAp ded st Am¢p o] Hdzts)
va AcOL HJ dzj dzeordzOdizd 4 © ¢ [ dzw 1 Istsets f totso BSH
Amd d € i3 sdzi dzls & adzOdgtisqf flzOEO My dn dzd & P d3j dz
HsBOo dzj datff szt €§d © Ltsdzz tsydh j dedese s Od
Mde dzOdzO dzj f sMicj HMiIse J dzdzts ©® dBOIstedyy MBtc

sHMBOLHjdzjddl Amd d SRRy tsde] dzlstso s yc

ltejHOOtedIsy dzt dg" § 4+ EMY Jted d3d dzls” fs5 ©0
BIsyd §totso SH effddeO Mdz@ dzjdeoldy d © @ Is s tc SPdRA-OL N Y b M
4 steB W d dz, t siimdw) . 1 s d3d d3ts C W W d udign
dHj delsdW¥WdSeOoydd A MO IsOC¢ ¥ J dmf sdz’ L s9 O
Wz stej My dudzyd §4 ( dd3) . 1l sMStsdzr Sz odL EO
toj L Zdz! IsOlsds®L H judzjwdad W dzd o ts Ozupfp Hatizts O Ytff 1
dzj sBrtsHddZ" = HAzYW dr BGHtejHjdzj dzdWw © 11 Y
sflsddiddL Oydd wvuem t©OLHJdjddy dhftsd' Lo
36 /| dz3dz.

[fdJtcOw fi! &ZO0 dzdlsj tcOlskztedz J H Odzdz" j [ 7
9" BtcOdz oatsHdzr 2 tOMmtsletsitc [if &dgdase y d&v Migas fr

WOLT f5COLORO,tOfjdst 2% € ddslsT  § sL o s dz*
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LWWjSClkdodetsy tSlsHjdzjddy Amd tls € s sdzi
RBsdzj Sdz7 Amd LOHJjteY do O Isw;=6.8484 .L @5 dn)ls,(
Cod3f sdafgtetalpd ftosmatsHWIs L d&zOydlsj dzv dats> ®6zd 3 J
(otej B tOLdH jadifaRdY [IsdBilsddB OS], Yls s
tcsHMise j dzdzetsMis d ,-tc Ole f etz iz W v M d dZOC SO T H
ftcjHMisOoadIlsjdzj2 Amo.

{ . (3j.122002 Is @dsOL HujulaDiiEfiiylsT & o sHdZ & ©OMise €@ D
Bsud ) HEBOsCE2 Amd (2 &/ Bd) .

RL 3§ toj dzl) §f ¢ dz® (zO-f dzOM s ¢ oz

[ dzv fsmdjHize " jets A gy &fieto@azd
dmYf sdz’ L tsof@iddffylsududat ) Mtstes j dzlssd3 B-p b-¢ ;v A
ststeB W ddz, , { FAMEBI C2 o MAzEzyoj dodzqQ fplsEs
dL izzyj ded § dzfydetizg 5 H DG OL edgp 600§ MY shE
d dzls j dzfd o dz' 2 W tsdzse 2 e dodz Whzsts,
SftejHjdjdds Amd. uvOCY] oO0Oydts Gldjlsdls:
d Jted H -OdgOidzd L sd3 dzj 5B n t5H d di3ts-f dzO'fiplz{"dafzo O
BOC Mg BOd dets § sckdzgscts bHOMj ddvw dsdj S kd
EfsteOdedls! CtdSbtejdzlsdz j oL OddstsH j2Missed
ECbefmds? Sdmdsls  da tHdaey Bd dtfi s d3qd dadsd
L Ohdzjiglzd ] Md e dzOzO OdzOdzd s O.

w1y dOdsfddd fsndj ©OLHj & ddY daj § &
va A dzOMmMisddzj . 1 HOddsdR MdzEyoOJ w1 Y tOmy
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mMetes j dzls©® (tedm. 3.210) d Ld&Oydqd3" @3 tscteC
Isin Bdz] CEz¢CB8&EBHYfOd] ybhtstcB Jictso Odzd ! ¢
d dBsckls aL OddBsHj2Miso 54 Bl izsih Cfftso j ton dztsfr
Il smétsdz S o N dzedpfdepsds tofytc jamwmidp  41SsXS  f to
Btz h ¥ dJdzlsj delmd o desmis! d MresHMlsets MY j ¢ I
2. 70, 9), dttej ¢igdndsde@dq©® SIsH J dzj dzdz" - A MO
HSBOoadzwvw § Ltsdzgy OdOzZdISO tOmMlsestce NaOH
l st J Cister Hts d ¢ tsfdzj tcOL HJ dzj dzd W ( oz
H] dtdzmisted telz® Is, Yylsts vuem fsLotsdwjls 1+ WW,
f mdsmis! ¢ EMistcOdzy Is! Wsdetser 2 fd e dzO dz, n
o' MsCdd3 L dzOyjdzdj &3 te1 (Is. 4. MdedzOdz dzts d
(2) I ¢ Nl ©) ‘

200 oTH.ea.]

UHriPo

—T T T T T T T
3 ; : \ 400 600 800 1000 1200 1400 1600 1800
D i - — Vv, CM-1

t dfm. BORIfdLBLOY jdd] (o jndfip®ilsducs | i

ftoj Ho OtedIsj dz! dets Md dzlf B Mty Ozl Bfssydy M HESBO?

BC ¢/ Bgdz) H s -0 Ly Hsjfipdgjdzdsem MY j Slste oetsHdZsE s tOMmise

fsfmdzy fteso jHjddY vuem HBBOadzjdz © COyjMmlsej ¢t
[ JBHdSCO OdzOd&zdL O
sO0Cdd3 tBtOL 53, s lsd d3d L | tg §19) Asdpdedsnd tods p

AMd o dBBYJ oS¢ dz yoyls:

(1) dOdej mjdedy fFttssr d&sud (10 &Cdz), MM
s A dzZOfisddzr d HtesoajHjded] RtosdBBOIsE tcO!
tcOMsostc® EECMEMdzs?2 Cdmaslsr (2 %) ;

(2) IshOlsjdzt detsy or mMkh doeOdzedj] Rt dBOIStSE tcC
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(3) dzOdzj Mjdedj X tsuctedel Is@de@ izl @ stetcj OC j dz

0.6 [, 10-fdsHdsyd di =1y, 10 bB¢d);
(4) twjedmsteOyde-mdic BE@dO®B SIS 2 | st

Il My &@jlssHdEO 0O0dzOdzdL © o Bh j2 Mdzsy d
LsdL d3d o ded W  {cesfotssda’ dudfo-Maffial § e s 3 stc © Al
(Wl Tec), Mmtseod®ihjddetsets g sfldui Médd o3
Hdzd dz0 o t5dzillz6 3 8zOdzg3lc O Zs M dzsMis ! T &O L3 Us©@ ez
zOC s dzj dzd w0 .frpd cfiglzO dzO

¢ dzO dzd L B btesdzsedyj MSdnr € drn Otf B O] ©diA
dzd Mdsslstew dzO EZMlstcOdzj dedjy Wosdseassets Mdacd
Mdc dzZ0dzO OdOdzdIlstse o HJdOcdsMmisdyj MSd L dzC
sB dzOtclzy j des dzOdzd ydj By dz BB hts2 Mdzlz
fde d®dz0 da § ted jrd3df) s | Hjdbed ¥  Issydese s S
HOYJj H&w MtejHdedr d of S dr s &BHEzyY s ig ©®
FPtectso dz3 5%,5 ylsts  tc 2% das’ "dgO L1ddOyJ dzd 2 H
tcOfmlseo stetso w71 Y. [ MowLr 9o0Ojd3 HOdgdzr 2 !
fd ¢ dzOddOydj ffgse 3y " j ded™ wvuem d Jst, -0
MdecdzOdzO f e jterndesisd Mtstes j dzlsO M dzj tSH
o LOCd ydlsj dz des?2 yOfmlsd t©WOLHJjdEZO 3. 3,
Yted L 3j tedzes o " MsCts?2 yYkeMmlsedlsi dzv dztshifdsiddz” te
C dzsC Odz' dzgts?2 dzj SH dzfs to 5 HARECPR]AISs d 5 g IHOSH 59
HOdzdzts dz Mmadzlz y Oy dzj SH deste s H dats s ¢ tcOMmY toj +
Mt § dzls § , dgd3j jIs estcOLHB Bfsdz hjj L dzOy,
Mdec dzOdzO s Btsdz! " 52 f dztfhteddH dic j cud frHlstddzGsysRd
dmMfsdz' LsoOdedj &3 S dzdzsdHdzer = 1Y d ©0OM
Hod>X J dzd J fsLoBdw jIs MtcOL k& if-fis dizdz dz@ diz
®Bd ded G3Odz! dz' Bs.L dOQY Batej @3 fGted HJljSCldese
vo M zOMmisddzr (sdiplsydny 6hgefy otH',
C dLdgj dzgj dzdt Mmsilsdetsh jdzgdwy ¢ OdzOdzdIs/ &1 v €

] sfmMde dz0dzO. 1 st Istsdlz -tcO3 jclOB Hsds OEzd20Y O & + dh
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sem d st o yYjdsdz) wslsdzgimj O ¢ HBOdztsty j
B dsj sk dets M sdz L so Ols! kisd St HAY
AMd o dBBYJ .

3. 6. RMY sdz! L s9 Odzad j f sdzd H d O dzdzd dzH d 3.
BOMECdotso Oz zOdzd 4 §

[ sdzj € Iz dzr fsdzd ! dzj Clstcsdzdlsse ddescHO (
st sHdzsY j € Hdzw ftodHOddwY dzzy desegts L Otew
Mddzr OHMtsteBYydd OdOdzdlstse M ftetslsdo s ts5dzks
o jdzdyde Ow Mmjdzj CIsdoe dasfmisj ¢ tO®gnsldcjs yrgdfw [ 8
Onmtstwesydd [ (d/ ddzd Ed3jde' " jdzd™v  OH M
ftso jtorn detsfiflasgh dzts 6§ d Br dzs f totslsj isdtetso Odz
tcOMmlso stc® ftsdzdt dzj Ctesdzdls©O© ¢ OdzOdzd L d to
BsHdWdSOydqw f§to jtendatsMmisd w71 vY) .

36.1. 1 siMd @dz W sdestsBtcOL s h da ¢ i3 sdzj dzls
ftedmizlsmMisodd ftsdzdt dzj S Istetsdzd Istso

10 tedMmMizdzCj 3.22 ftojHMisOodzj dz"@ MistelzC I
dMmf sdz' L s Odgdz" » Hd&zVW dLEYj ddwWw oL d3tsy datsf
Codi3f sdzj dzls s 1-MfcdaR@z JHL Bidieyg def teso SH ( ¢
dmMf sdz! Lso Odedd &3 Mdzd Md OdZOzdL dJtelzj dItsG ts
(5 Be/ d@gdz) , OSIsdedtekzs h jes OcjdalsO (1 [
Cslstster § M3 "doOdzd o B ¥ @3detsdy3 tsilsdatsh j§
My j Clstcts o ) HOdzdzats d3 H tOL fygzfz@ B h g &Oo 5
fstclsOlsdo dgf?j C IsstatsaRjalsa n,(i B&WTek) , Mtse
sflsduyjmMédds BBdSCtosmMEsftsd (Bl jSCIsdov5s320x,
dzdz, @sh desfmls: dzb4 J Bl lszO dstB joed®1 YdzO L sfif) dzj dz

l dzdwdzedy ftsdafe dzsQlplzgez®@lzd ) Holkznm Mmist
lsdedzOdz WsdessBtcOL s hda o jh jMmlse (1 dzH-
odzdWded § d2O MdedzOdz [ 1. wifmlsserj 1+ CMY]
Btsdz: h Jdzllsea © d1L ECOLOdzdz » f tsdzdt dzj CIstets
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i & dzdestsizzOotfdzj dzd¥ C O¢C Wtdtse tsets Md e dzOdzO
ftotslsj Misdqiecso Odzdzr = [ 1 (8o d, Amd, Auvod).
fsdzdt dzj SIstetsdzdIls 17171 ¢, fiocdmkzlsMmisoad] ¢Ctsls
fsHO9 dzj dA§ G dg@ kO BMmdetso dzr = ¢ 5d3f skeia] jJdazdz'o -
L dzOyd dzd v = 161 (edfm 3. 23), O M HEkzes?2
MertcOdw jIs o tsL d3tsy dzts fiflsl' ¢ da® pdaDOd fighg t€ Asupdsde ™ - S |
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tej Odz! dzgts?2 fdsi d o odHjftd . toy &E¥ DSHPHRZGy Nad Ch Y
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dimMmdzj Hiso Odzd | 1L dzgj eedd SCtBifdj CMstsBcOL 5
(tedfp. 3.1) M WkOcd dstsds tzdr ¢ 1 Rehgffigsl jdz
f szt B dted yd MG drmr CoOdkstsoatsadBdyUd MSdnrn
[ 8 2] M dhftsd L s34 B[ SBF IssH OIPBIBr 2
yJdzrs EZyyksoO odzdwdzdw d3j y Bsdzj € E2dzv tcdz” n
otSsHBteBHd » MowL j2Md(d)H ddgd J tcbipg Bdedet = L I
l dzdwdzdj twOMmMlsotstedisjdzv (oatsHT ) dzO Mmddzkz
o dHJ 9 tORCOSMOBs gdzf oL OdJd3sH j 2 Mmlse dw
Bsdzj € & dzO i3 CoiRf sdzj dzlsts o 1 ry syJ da
Codsf dzy SMssBtOL 89 Odzd W6 OL dedpiptiny Yt 5 © tzglzlz & y L fi
L dzZsOdz 1 d?2 BBKOLB OdzdwY SCdi3f dzj CMO d ¢ 5d
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[ dzw dL Ezygj dedw o dzd W dzd W pH dzO 1 dzd 1
dmfsdz' L so Odzd COC daj 2IstcOdz! digtsiH,j dzif O CiBts dz,
[ sdzj € [z dzr Bsyd 9 d dzr [ s d 1t B H j dzd t
mMemMistsw ded@ w®lamizlsmilse dw Wilzdz¢ yd sdzOdz! dz' n
focslstsdzdtctseo Odzd W ftcd dMftsd L s Odgdz = 1
1.25); st1v d vif dMmidzj G Odfzde $PE S B dde
mMsmMissw dzd W ~ . l COydmbej d&BHjd&d Yrord H
mMemMistswh d2 dL Istey n Bsdetsdzj tetso d ddgj ¢ h
Il smEtsdzr S22 yg f lrro¢ emMjJeHO fodztsydlsy d
tcOMmlse st O, ots ofigy E Mk H § Y B dzC istezdl Odzd W
ftoslsdotsdsdzO (o itcljOEz detsdg” 1 F s tc O) d, |
L OteWHESAd + 3.

tdLlzdz IsOlIst cOmMyy stse fsCOLT 98 08 s, yl
tcOMlse stcOR fn dzj 2 stcOdz! dz" d3 L dzOyd dzd § O
Cdi3f sdzj dzlstga O rdvinC dz¥ yJ dzd § &5 d3sUd o d dz" )
L 2Oy dedw 1 dzgjtecdd SCtdi3f dzi SMstsBtcOL 59 Odzd v
Cdi3f sdzj dzlstso m Yrr ¢ (ted . 3.248B) .

CoBifsdzj dElstse o GltedyOlsj d das L Otew y j dzdz
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WBsted3O j azs Ydz' = tcOMilso stcOR) ftedejHY s €

oLOddisHj 2Mlseadw m f sdzsy dIsj dzv dzts L OtoW y
ZOtsB tstetsls, fjtcjotsH dzj Slsste’r 7 C i3 tsdzj dz
L Otew ¥ j dzdats j Misls sw dzd j (ftotslstsdzd tots 9 O dzdal
fcdotsGdlyf sdzsy dilsj dz dz" d3 L dzOyd dedw s  dzj to
sL dOyow slsmizlsmlseadj MoewrLr aO0dzd™w o ¢ i3 d

(a) (6) KomnoHeHT BXXKY
MOoYeB. KPH MK YBI BPB

&}
(=]
1

\I\I/ cr \I\I/ cr \l\]/ cr

—
o o
PR

N
o
1.

kx/Monb

¥
S
L.

+ + + +
N cr K CF MNer MNcr-n

&
=]

HelTpanbHble
1 B npoToHnpoBaHHble

IS
=)

E(komnnekcoobpasoBaHus),

t dm. 324 BOKOYI MEB] Mtesjdzd] WO d3 dzsO 1 11
(0" Hjdzjdzg fMjter &5 Yo jlstsd), SCtobtstr2 dhMitsd Lso O
Bsdj CekzO®d [ 1 d Gihdse dr @) j1 teddf tsd@jsdzls Qe uy ds
6y OCydd ¢oifdjlmsdslgoshddad” did ¢ &Y 5dzj dals Od3c
fesstddtetso Odgdzs 3 MtsMlstsw dzd d .

[BBBNMN OV f sdzz yj dadz" | Isj stej Isdyd M< dJ
ftoj Hdztsy j dats sBJ W Mmdz dzd B ~ Odzd L d3ts i
| ZH5G j dzdz' 7 W sdzssBGOL 8 h d R C s gdpj dabs s
tcOMmMlseo stcOR M tOL dzd ydzr dz to . [ dzv  dzO Yy O dzC
Wisdztso 56 5 md ¢ dzO dzO dzj sB R tsH d d3ts dmt tsdz
Csdzyj delsteOyds lrro. Cbts ftedotsHdl § bkt
Mcj HOR dLB" s8¢ Hdzsy dlsj dz' datsdzOQr@tawyh jdd2dg
tcOfMmlse stej i tots y dzts MowL " 90, s dzj 2 Is tc O dz!
Coisf sdzj dals’ dzj fsMejHMmise j dzgdzts o tcOMlse sts
HOdzdz' & St tsdzj dzstse 2O ff 5o j toR gt g ez dz@
f4dwolzs tSYJeyH! tsts COMOjEmMw [ sMmdaso
WsdtssBteOLEE N B Stdiftsdy dzlsORd o dzj2ls
Msslse j kflso j dzdats .
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[fdMOdedzr 2 o7 hj hijrOdedL &3 f sH Oo dzj dzd W
H dzw [ s d 1114 9 Cdmdzr - Mtcj HOA, f sm¢
L Otew y J dedz" d3d f tod il tiscfldz L dsle @dizdzlz'~r 1 £ filpdzts o
Bsckzls MowLrr 90O MW M Irroé¢. v Htkzets2 Ml
sls st1 d vif] o SCdfmdzs?2 MijHj o Jtedmizl
ftoeslssdzd tetso Odzdz | Bsdzj ¢ &z dzr H Odzdz" ~
OLOddisHJ2Mlsosd@ls? ¥ Mulf s htcDdEMtstes Jtotso O
lrro. 10CBdzj v, ftoj Hf sdZOG O  Isfw , Ylsts
1Y HtdeotsHdls ¢ Htfdzddlsj dz dz"@ &3 Mmilsj ted y
ftosdzd C deso j dzdt sdzj Sdz Stolzf dzr = { dzH B5G j
d J414)08da@td3 YyjdbsteOR yjtejL §oddidills

vsOCdds BBLOL 53, -ts fddg JsHsjHAf S dzd Wy st | Bts ) dats
Md dzj SIsdoe dzts 2, EmilstcOdzd o o dzd W dzd J C s ¢
fesish ¢ 1rré¢ d fjtejoajHjddijd dn o Wit
l s sH Y Cldte @y ded] df sdeso s s Md ¢ dzO dzO .

36.2. [ftcj Hj dzj dzd | Mz dz' W Odzed d&zOBBd H dzr = o d
f) dz¢ dzg

LsdedzOdz s ¢ o ftedmizlsmisedd 17171 ¢

s OC f5C0OL Odzts ) ftcdHr HED | O3 f SHtcOI
fsdzd ! dzj Cstctsdzd Ists o Issdz' € s lrr ¢ ftsL ot
CiRYf sdzj dzlstso  ff Bdzelzets g ¢ mistc Odzd Isfhd ¢ de@ak
Gjdzgjtedtelzj df5gr 2 dd&3d, fted 1 Issdz sMlsOo dzv w ¢
dzj S sIstster 7 [ 1. v 0O¢, ftedmizlsmlsodj 1171 ¢
MdedzOdz ¢ o CdMmdzs?2 MmMejHy ( t6Y 1.25)
qdzlsj demfig@ed 1 rr ¢ (~780 dijL~dzGnpdDls ifigiels dzts  {f
fp §d¢ORd wo¢, daj d@BIhOW dJHjdsdwdsoOoydd
[ Odgdzr 2 tojLlzdz sOls wWodzw jlsfqw Hj2Mlsoadlsj dz
fpzh j Mise j dedes LY tesMmisE o] HA3jdsjttadd's 2 o dios t o
McOodzj ded¥ & ssHC 52, shdzs o Odzdets 2 dz0

3.4). uvj® dzgj Bjodzjj, HOdzdz 2 L WWjSCl tcOB
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COo¢C ftwdmizlsmisedj 1rré¢ o hjdyds?2 Mmtej H
Mdecdz0dzO wd ¢ d Wsttd3dtctso @] sts HEEIE jsdzfisdtodrz
(CO0¢ d © MdzEyoOj] M Htezeddkd dL Ezyj dzdzr d&3d
tdf. 3.22).
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HisB Qo dzj dzgd ™ iS00 ¢C (@005 3¢/ dBdz) 2O MEHL.2SHER dz’ dzr

lted di3gj yOlsj dz' dzts, Yylsts o ftedmkzlsmise dd
M jClteOdz dz" 7 HftesWddzj2 twWOLder 7 v, B
tcOfMmlseo steso ydmis™ 7 wdhidd3 mc1dzd (L € fffigg L 2zO3uR] )z
fdC o s MofOHOsIs 5 dtsyjdds,
tcOLtcOBSISSd BBSdZi ] bkZdzdo jtemOdz daets?2 3 IStSH C
MydSlte™ w¢¢ BJL d M HBBOBAZ] ddd & 177
tOL dzd YO sfmw gz ilsidof do 1 1 ¢ dL dgj dgv & Lk
dgdzls j dzelmd o dzif i€ dso | sisseHO COC drmn f dztsy
[ Odzdz" J tcjLEzdz IsOIsT ModHjIsjdz Msakjls ts
oLOddBsHj2Mise dw lrro M t©OL dzdyder &3d u ¢
ftcj dBzh j Miso joggddids Gt W ttOG

RLEUW)dzdj L OodMmd Btsls dindd ddd piafaf dolzts ) ts dz
HEBOOCd l1r1rr¢é¢ € twOmMbsoatstclz yYydmlssets OdzOdz
(ted . 3.26a) fsCOL Odzts, ylsts o dadzlsj o
o j dd uj dzqd J q dzls j dzfyd o dzts i ls @ dzO © dzO ezff 1 f alpyj 6
Ctsdzyj delstcOyd?2 1rré¢ orhj 5 d&Be/ iz dzj yg

LOtckndz jIs OBl f -LBOCHED ™ @ ipks® ts
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Lo J dzd yd dad J§ Bsdzd € & dzv te dzts 2 BOMMT sO¢ Y J
ddzls j dzlpd o dztsyls ! O dz0 dzd Is d usiBME G 3, ) qHEAAZO dz®
gmmdzj Hsoa Odzd?2 or BtcOdz I 11 ¢ M o' MHHOHWDVE A 0D
d Stdzyj delstcOydj?2 o© HBBOSC] € OdzOdzdL dtokz

(@) 1200 CM3+MA0A (6),500 [ 605 nuns. W o A
{ B cM3+MNadA+mova I )
1000 + I 1000 4
{ 800 - I ‘
o 2005 o 800-
o ] :
K 600+ - £ s0] 1
Z = I I
400-. I 400 - g cl:u
200 I g g
! 200 3 3
1 & 5
% tioos o6 05 s 5 5 0 = =
- — HMM - = CMM BMM 0 wmoue. KPH MK EPB comn
p(MNAOA), mr/mn KomMnoHeHT BroxuakocTu

tdf. @JaBvdedj StsdeyjdsteOydd }rroé (o HEBOSC ]
d dzls j dzfd o ddisdndsdz) k@ ifMlstsets oatsH e tc@histhiste@L wd )
fMsHjtey O jes wf1 (40 &Sf) d tcOph Odzgdadzeis]
tcOMmlso stese H Sojsdadvzd 1 .H2As5 L 20 ) sedgsfh [+ &, cuef [ e d
Meslso jlsMmisoaksls 1rr ¢ f o d200 200360 G5 B8O 0NHOE
Mstslso j Isfifled) gzdedzded | HtsB O9 B5d0 01 SrrdO, ( 450 036 / d3dz)  dz
lsidcdzOdzO otsHdE = tOMIsetstetse w10z ( 4 G OWMYT fes M t
CoRf sdgj dgls O3 1 rvy: dBsyjoddes?2 (30 dBe/ dgdz) , st
fpdsd M+ & dej stec Oded Ud M d =~ S, SNECE KHAOa CacCh, MESQY )
NgHPQy) . 1 jtedHd3d ®f ded ™V Bd fdsd d & f 1 M Bi@edzady disff &
tOL d HBesHddd H pH 1.25 M §odstdh] e L s
Hdzw fsMmistetsj dzdv cteOWdJSEBo HAzW M3 M2 BJL d M

lted dLEyjddd odzdwdedw Ctsdzyd dzlstcOydd
] siMdc dzOdzO e [ 3. RQ6d) bEMlsOdzese dzj dzts, yYlsts
d MdedzOdz sBtcOL yo olsyd, MBHJjy Oh jets Is
L d&z20yd s teOL dzd yoOer h dj mMw ddzlsj dzimd o detsflisd .
Yylsts o MmMkzzyoy w©j Odz' dz'@ » BBWOL yYytse wldgdyrj ¢
Codi3f sdzj dzlstse ddsyd, HtedeatsHw ¢ fydady j ded®
ftocso jHjdes HBY sdzdedIlsj dz' detsj dMMmdzj Hise Odzd .
Hidlsd SIsdiesoa OdzedY ¢ (dzO Gteddzd ted gf 7,
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tcOMY otsfistc Odzj dadz’ d3q 1 dzH t5G § dzdz” 3 L Iz &zts5 130 &
dimmdzj Hse Odzedw s OL Odzd , ybss lrré L dzO
sB dzOtclz y J dzd W g [ ) ftcdmMizlsmlsadd tslsHj d
mdzz yow 3 st, [ s d 1t [ HdOC )
ftcj HMisOQodzwe h jes M2 Md3j M!' dEy jsd'B dztslAg
L dz2Oydlsj dzt dets Btsdz! " j, ydd3 dmMmdzi H 59 Odzts
f sdzdets s ¢ BOME Jtctso Ols &3 h 08 h dj ¢C s d3ff |
Zyj mMis+ Yls ts s d Odedzr J dfMmmdzj Hiso Odad W
Bd dzd BOdz! dats? C tsdeyd dzsteOydd gMmy Hdzf oy g€
o Wisyj o© "atsH] uvf[. 11 lstsdgz dzOB dz¢ H O d3t
OdzOdzdIs© o toj Odz' dets?2 dBsyy wodzw jlsfmw dzOdE
Foj dzd yd dedv Ctsdzyj delsteOydd OdzOdzd Is O.

1 0Csdzj y, YoBdBs oddwddy dapj difsjstdetaa
OOz L O, fiodMmikzlsmMisady Yrr¢ OS] L dzOyY
1l siMdc dzOodzO w ¢ ¢, Yylsts MmeowiL Odes M EMmddzj «
OCIsdodzgr » EyofmlsS OR. v O¢, ® naftHJ dL EZyd
Emils Odets 0 dzj dzts, Yylsts o fddgizg@®lso QdmMbpeth e
ddzls j dzlmd o detsis! Jjets MdedzOdzO §tsylsd o HB
dLizyd ddj oeddwdd™Y 1rr1r¢ dO L Odndigdadsipls -
Csdzyd dzstcOydd OdzOdzdls©O (Is. J . CtcOHEZJtos¢
fedimizlsmise dJ Mded pOlBsfs] Hj dz 5B d2OtlzY J dad
O tcd di3j o, o MdzEyoOj wf31 fHtwsdmMasHdl fi)dac
1.6 df (tedfm. 3.27).

sO0Cddz tsBEOL 503, dimtf sdz' L s9 Odzd J rro
OcjdzlsO o tcOMmsoatstcOr OdOdzdlstse dfgj dzddzt€d
dzlz yh j ded® Mj dzj Slsdodetsisd -tff oylzg fipls elzd I8 j C
sSBtOL yoOr tj Odzt dz2@ = 11 Y.
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tdfy. I3kzd27zd § fdmzlsfiseqdySi O ¢dz0400s did dsslis!
MdedzO0dz0 uf] Gl jcets SCtdyjdseoydd. { jX5:HsfedPy
ftod 1586 MO8 Lifsp Odzd Hdv fshstesjddy cOW d¢
lrré¢, MmMbotslse jlsMmilse j dzdzets.

sjttejIsdyimMésy dqLrikyjdedj oL OdditsH j 2 Mmlise

[HBOC s Missdls tlsdkjlsdls:, ybt ko jddyj
ftedmkzlmMisoedd I rr¢ o SCdMmdzr 7 MmMtcj HOR Weo dzv
MowL Odzdes M Isj 3, yYbsts dBsdzi Cdzr wod 1§ J te
MsmMisswdedj o tcOMmisladts toHOE dzyfiflz’ dAdfislsClag@igzCilo d3t
lrr o, OHMtsteB d tots 9 Odzdz’ n 2O ftso jton detsfyls
ddzls j dzlmd o desisd Mde dzOdzO w ¢ ¢ . 1 st ssd3lz H
Gjded BOUPfc dg@®O w9 o FwdMmizlsmisadd 111 ¢
dmdzj Hse Odzd§ { dzj ecdd osB @ Quthay Odzd O MY
fesojJH]Jd OdOZEedydets IsOSCtsa " d3 Hdzv € tsd3t
CdiRf sdzgj dzls O3 1 r v, dL zyd dedz" &3 tcOdzi 4§ o
odzdwdzdv pH tOMkette® dzO 1 dzjtecds € 503
BsH j dzd daj 2IstcOdzd dzr 7, ({16 to SWstts@uithdp ktEdIzdzd A
Hifteslstsddttse Odedz i SOINHis WE@E B dlszd ¢ (o fr
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lteso jHjdes He | Mjtedd tOmMyy stse M ©OL O
Bsdzj Sz vdd Sldshdlsjd ds Yeod®k so I
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ez’ WkOc®j dsO 111 ¢ fsdiihjdd fMiseizs
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5. j. fMizd %YOdd zOBdHdz 2 WttOedzj dals; ff tod d
gl YVrr o ftcdoJHY dzZ dzO tcd M. 3.280. 1 ts
CoBf M@t tcOL 59 OdzdY (G dMssecOBBO  dzO ¢
Hyd Jteslstsdzd tetseo Odzdz" | d dzj 2 stcOdz! dg" j d3ts
cOMmlse steOr M " jdsyds?2 d dj?2btcOd dzts?
s sMisOa dkRkzs Mz oL O0ddksHj2Misadw
f totsls ts dz thzdz’ A Bsdzj Cdz wdo (Is. j. )
sflsdidL Jietse Odzdzs?2 6 jsd3jlstedd Codifdj M
fC0OLOdz, yYbtt f(tslstsddctse Odzdz 2ug @dd:0zd dats
oMicHO o' lsOkCdo O sy O WitcddjcUy temsipls O
SlslsOdzS OOsatets ] [SOCY ] WwWodw jlsfw §tedydd
o jdzdydde 1 dzgjtecdd S dzj CstsBtcOL tso Odad W
Hiftoslssdzdtetse Odedz” &8 & ¢ . sO0Cdd BtO
Codi3f dzj S MsBEOL 5o OdzgdY  (Is. j. MoawLr 9@sh
ftosls cod@dads o3 Mizdz W Odzd zOBdHdz" 5 W icOG d3j d
i dzt dz@ a3 { dzj SstetsMisOIsdyuj MSdds oL Od BisiH j 2 f
SOi-Gtezf fr dBsdjSbkd vdd d ObtsBOR] ofSHI
sjd&gd, ybt wOMfodsyjd esBddLd yjlssjtld
I 5 olttdE? tipfay stse ocdzkze! WYitOc & dzls:
Bsdzj SkEdzr wdd, MsHjtey O 28 TNHERB] N G steddid te

tcd M. 3.288B) . sO¢C d o© MmMdzEyo,) ¢ jte ts2
L dzgj eedd Cdifdzj CMstsBtcOL 59 Odzd™w (G dMlssat
fsmisy §J dedzs J zo j dzd ud dzd J fyd dz’ oL Od d3t

ftoslssdzdtctso Odzdz" » € Hjftoslstsdzdtcso Odedzr o3
h §j dzsydz d3 tcOMmlso stc@ak " & ¢ ¢ )e.OL dzgf YLz )
Codiif dzj SMstsBteOL SO OdedW HEZW HJj Jteslstsdzd tetso
9 1 bs2t@fijudlsfste d3f MewLrr 90 jd3 M HJ &zBC Odz
i s fMdzj Hiftetslssdzd tetseo Odad W mMizdz: W sdzOd3d H dz
tcOMf tej Hj dzj deds Mmbkh jMise j dzdets?2 yOMmisd L Otev

2.40), yYybt {foLotdvjl HOddMk:®B:z cizedg dj
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Yygdgmzsdz Olstsdise o SHStesHO 1 rr¢. 1 0S€Bdl y,
YWicOecd3d dzstsds o dzzlsted WO d3j degls©O 1 rr1r ¢ (ted
foslstsdzd tctso Odzdz” n Bsdzy Czdz v ¢ BsElzls
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t dfm. Bted &j emisBH] dzd W  dstsH jdzj 2 S td@3f dzj S tse &
WicOc i delstsds lrr o, O OCY] LdOujddy bkjtstkjlsd
Coifdzj SMegr @od §sizzyf dede” § sy B8 t©OL &34 " jdadw
Mz dz2 ¥ Odzd dzO &fpflzddzts OER] " O8 M | @ esitsiidg @ &zdlgl dzls @ ¢ .

[ BtsBhOW tojLiEzd sOIsT sBjdm Mjted?2 tOM
fMtcd HT L dzOydlsj dz' dzts Emddzde O] Is oL Od dBsH
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oLOdRBsHj2MIsad] IBddEsyfs2L 51 ¢ HiclkzG 52
oLOddBsHi2Msedy w09 M lrré¢ o SCdfmdz n
dd3sj dedets 1 Istsls 1 W W E GO ddls't 9 tf tzts ks dzdittsts © O dac
WicOc d3gj dzls MotsBtSHAZ d3 H dzvOC dnbovdzr dgdd dadzvy O
10fteddzd 6, d HBBOoadzjdedd lror ¢, d §gsHGJH
Csdey] dzstcOyd- sz azstcd B tslstster j md dz dzts 8
fso jtorndesMmis: ¥ w )\ sfi8elflls ats edfEs! Z ISOHSteB Y
ftso jtor desfiffldsh dzg$§d Mtsec dzOMdzes d3j -~ Odzed L Blz
tcOLHjdz 2.3 (tedm. 2.48B). [ OdzdzOW d3tsH J ¢
f sHdztY ¢ 2 20 d dzz y" d o3 sBtcOL 53 sBi Wy
M j StcOdz! dz' ~H JdefsdzJdiz2 - ftIsOMiso stctso o ¢ ¢
(tedm. 3.25a). 10¢tsdzgj y, HAdO yjg:+' 17171 (
Csdzdyj mMsotsdy Bsdzj Sdz v, d Edzzyh j dedj
#0¢ ) fosdsh s 1rré¢ (tdfh. 3.27) ftesdf
Bs &z dz O dz0 dzdBPOIs flabdz3 B tf s9 j ten dzsMiIsd .

[ issHdCosfBshd dzj ddY w¢¢ fm dhfsd L
B stesdzsedyjmMSdy rOwOCIsjtedMmisds d

RIstsegtso OV  d3j-tistfistel jHs jOdzj W w o o dBsYJ o
o Cdz6 yojls MmdzjHkze hdj hOcd:
lLl)fsHeBlsseaCE d&Bsyd: tcOLBOoOdzj dzgdJ HdMmIsd

sBtOL Yytso, fMtsH j ey O dR  ®7 ) d arf,
MtsH jtey O drn w1, wuv) d &f;
1l2)fsHEBIss9 C 2 fdzs dz : ( Q) fMdsj M do Odzd j

zCEMmds? Cdhaskss?2 (10MiE Bd. p, Isgilt
ZH Odzj dzd J sBtcOL 8o ol jesmw mMekmis¢ O
f sz yj dedetse s tcOMlsotstc® © 3 tOL O Hdzw
grf, d o© 4 ttOLO H&Y BGBtOL yYytse, MBH]
@M " doOdedj Ysteydd ¢ sHE sl tHpdezjdezdzt{cotd
rr ¢ {54000 €r 0O, 5 &e/ d@gdz, 60 &BCdz), HCI

@B)fteso j Hj cid jBjesitded2 d OdzOdzdL tjL kd sOls
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[ Bh OV ftosHtsdzydlsj dz detsfls sHdtsets yd¢<
10 d3ddz o MdzkyoO] OROIzdL O dats ydu OF d fdzdzétsdz"
Smdzse §  &BJ sEsHdeSiH § dzdsded ™ w99 o ary d
OCIsdo qtelHCh) j dfs ScOCIsdodteclze M jets OcGj dalstso
fsHEBIstso dzj dzdzr @3 BB KOL Yyods 1 ry M disdzj €k
Mded ) j dzd ¥ W isdeso sets Md cdaOd® o dddze Bazj j ts
gdd o dBBUJ, ted . 3.29), sO¢ d ¢ ko
f sHOo dzj dedWw OHMmtsteBYdd St tsdzj dzlstse 1 r v
Bsdzj Cdz OROZJIsO, Mtslse jIsMmise j dzdzts.

(6) [crond]

(a) Moua|

0
—10

:[500 OTH.ea.

M:J%wug\\ HﬁmjﬂwA

CM3+MN40A

I 1000 oTH.ea.

400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800
v, cm’ v, cm’

tdf. . 3,4@fR) Cste’( @fssiyart d)i L (0) d M HBSBOOBSK2 wf
d 10 &S[ Hdw fdzs dz" ) , O OS] TQ@Q Yy Gy HSSBI
I BtoOL Yy lry BJL d M HBBBO8GCt?2 dwf) BN dzd ttOLB
s &z ). 1 M) ©OMkotste:r B' ddssfsnS Gl d@ HEts pH

Il sl dB3s HtsB Qo dzHAEd W H &z r wisfdlsd y J dedvw s t
stej BEZJ BB ~ HdOf OL t5dz0 n Ctsdeyd dzstcOyd 2 (1
WddzOdz! dzts? By ssHdSCd OdOdzdL O ftetse §J HJ dzO
sBteOL Yytseo 1 ry o MzEyoO,j 1 EO) 4O dz0O dz® dzd s (
otej gz COC HhzW ftosBBfBHESISoCd BBiOL Y
otcj d@BY) HEBMIOIssydes dzdh ! dr ©OL B OO dzj dad "
BzyddzO® weodzw jIsfpw tBWL OISjdz dg" d3 + SO sd3 t
] sPOSCIsdodyder M ftsddsh ' v M kMmmlse j dadats?2 O«
HisMisd y! dzj sBrtSHJBSGEts5 I tefigd dzaizO daodzls j wdnSd>p
mMizh jMise j dadzgts EMmdzsy dzgv jIs d@EOdzdf 2dzw ydd Mmts
dzj Btsdz! hsgts Bl Yy BO (<200 k¢ dz) . { H&BS s
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HtsB Qo dzj dzgdvw CBdzyj delstcdtetso Odadzs?2 k¢ Mk mdats 2
Gzj sBRsHdBEMIsd HOM dj2hjets vyYjdstedW zec
fdzs d¥ HOxNj] BBdjj ftododj SOlsjdjd HdW
Csdzyj delstcOydd wod o Mmdzs dzj ~dzEiftstaipydixitls tcfOm
Cesod [70]. uvOCdd SBLOLSH, &jsH]SO
focesfsHEBlsaSE  GHdd ydSd OdOdkdL O
FHOdzj dedj Bzyddz®) . w Htokzets?2 Msttetsds ,
L stsfted H] dzj ded W s frps tpdrtspildz’ 3 Mtsis Oo tsd
d ®sYyO) (o Is. Y. ©OL©GOBGIKOdREOY &O&d o
3.18) dMitsd LsoOdkd Bodjj Mhsiyd j d Is
Jowdsed M tosdzzyj ddzr i3d GcOHEZdJtetse tsydz' d3g
foj HiMlsOo dzj dz¥ 2@ tedfm. 3.30, O d&jlstetsdzt
BilsHJdS di o0 dOUddz.0 3. 4.

(a) (6)

30004 " 15004 =

2000{ 12504

en.

> 10004

I, oTH.en.

1000+

I, otH

7504

500 1 5004

300

r 250 — T T
40 100 200 400 600 10 15 20 25 30
C(CAA), MkM C(CAA), mkM

tdf. . 3] BOHEdesosYdy j CwOWJSd (HARY moyej 1 j dzj dzd
g WdendShE Y MSs2 ksySd LtejddY sOCY
COHEZdEesosYdey 7 LOoadmdaissmisj?2 (tedfy. 3.
PteOo dzj dzd W disd M) teOL dzd ydz" dig(y) = ddgizg ~pd v eke ¢ ( I
ax+be, Mlse jlshise j dzdets. 1 Mmkzzy0j d&syd ¢
o' Ms¢d d OHMmMtsts ydw™w O Bdyoljaiz dz gl dzt i Cpc
(ClsEOY fvds §sfsttydsdOd &0 d dlsj
s dMOdz® dLlsjtedss? OHmMstsYydd Atej 2 dzH dz
LOo dMdBsils: s C(tdyj dseoydd OdOddlsOo
OO&dlsO ddL Sdj d dH fftzsp gl o dRsEszd s @ d

98




LOadMmwils ls Ctdyj dzstcOydd OdzOdzdls©O (du
Hstf sdzdzd Isj dz! dets H ] s demistedtclzjIs o MsCzE o
ftiesyj Mmtse OHMsteB ydd, fQaiAdCL G, hF @ dzCrdzts®
COC | bMmBtdstojeddts ftod OdOdzdL j Sl lztey
OHMmtsteBYydd dBsdzj SCkdz OdOddIlstse d-O%y d sOdzh,
yjdalster (teOLHjdzr 1.2 d 1. 3).

sOBd& [PBsdBOd d j L dzOyj dedv o j epswdidey ©O d E O otz

Bsud d Mmdzs dz" , f Jtg s toffj teitg ezl lgd e judh ¢ & f tod Mizls M
BjsosdsedujMSdj ROLOSkjedhisdSd Cdsj ydes?2 daj ks

r Oy OL t LtcOo dzj dzd . _
¢dZOdZntOt;;LOr8dledqudZIS,t COHEdEED 30 1};;0’9 %m&n,l d?g,l
B L O dMmd B35

[ sYbsB tcOL Yytso
lg(y) = 0.749 Idgx) + 96i
" 1.442 5/ 12 112 1.4 6.8
R?=0.998
lg(y) = 0.669 Igx) + 93
TR 30 1.528 7i 10 109 1.1 6.4
R?=0.996
lg(y) = 0.734 Igx) + o
g 40i 600 1.435 3i 10 106 1.4 7.3
R?=0.999
lg(y) = 0.616 Igx) + osi
I 1.619 37 102 08 57
R?=0.999
20
lg(y) = 0.726 Igx) + 90i
urf 1.554 6i 12 110 1.0 5.4
R?=0.986
gz BB QL YO
y=50.4 x +34.5 ) 99
u | 3 R~ 0.999 38 107 0.59 3.6
y=39.2x+172.5 ) 97i
g U R? = 0.999 2i5 106 0.04 10
4
. y=47.4x + 165.7 ) 91i
g 10i 30 R = 0.993 2i 4 o1 0.14 8.6
y=346x+113.1 ) o4
g R? = 0.992 2i4 105 1.98 13
3
y=353x+178.2 ) 1000
g1 R?= 0999 2i4 104 0.10 11
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3631 stsyd ey Hdztsy BSffted HJ dzj dzd J YJ W Odzts
B sslstej CMOISO d St Olsdded 2O fted dr MmMtse d

JftejHjdzidd] dzaiMEtsdzr Cdr OdZOdzdIstse o
Wodzwjlsimmw 90O)dzr 38 d dzi 8BRatSHd®B d3 dzOf tcOs
Bsdz hddemlse ] MzeyO©jeo HdAdzvw 12 yJjdzd df
QdzOdzd L O, O ftedd3j dzjifdigld H Jf dej’ digfs'c 5 L-IQG % Iz
56 tc Odzed yJ dzdats 2 fMd dzj CIsdo desis d My j Cltets
tcOMmMdB3sIstej dets © twWOLHjAEZOR 1.1 d 1. 2). )
] s0OdOdzdL O Bsdzj € &z dzr teOL dzd ydz' ~ yd dzj o
CodeS tocdtotso OB s @z J s tyd dzlster 2 msifiase F of 7
BBy " OW Hteke Htokzclz. 1 Of tod A3 to, dMmmdzj Hts¢
Hy Bsdemistcd etso @dfg dzOdplstsH ges g ts ddzd B J A
fs ddadsj demMdoedesmisd o Mdi3iMmd (65 MieOs dzj d
OOz B8O ] [ 8OOz ¢  Ydzts At Wl G ldnts od3d M @sdhe d
ted . 1.2). S My Odzj dzd ¥ Btsdz' h d dzfmls
dzj HisStSYyJ dzgd @ O Is d dzd HOY J dedetstedtelzs Is
OdzOdzd IsORBd. 1 tsdzjj biets, IOCYJ MEkh jMmisel
fpdkd M4 2, MsHjtey O drh jQEdOdad Is" twe j fgts 5 bzdzts
Metslsdzsh j dzd 2 OdzOdzdIs© ¢ QdzOdzd Is Iz, dzO B ¢
(dOftcdd3j e, 1:1 [91,92] ddzd 1:1:3 [ 93
smih j Mlse dzj ded v f oW Bsc s -Odgddzd Is @Y dzj © & ldaAst
9" BdteOdzd f Otdjts OmipdQaddsdsdy” di3d MitetsH Mis o853
f sHdzsY S d-OCdsd 8 fesmis! & , Yylsts MmMSEtstey § wog d
CoRBf sdgj dzlstse toj Odz! dgr = B jCIstso .

sO¢ twjLkzd O, dO HOdxf ] HdjEffdeflg fdzg
OdzOdzd Ists ZzOdB tsdzj J HsMistse j tocdzts smizh jf
ftiosMistcOdzMmise j dgdzsets tcOL Hjdzj dgdWv OdzgOdzd Is ts¢
LsHL B e ded W d3d M dimf sdz' L 50 Odzd § B Is
9" MsC 1 WW jCIlsdo dats 2 NYdHC tsMis dzts 2 [ 95] a

©OL &z ydzr j Mismss:’ bdsjdz M jdedv Cdes bz
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ftese j HJddd FA2ABEELESO |@MMdsistej d' o ©B
tcOL HJ dzj 1. 3. J HAZOC 5 or msg Ow L WW ¢
- loctsdgds@=sy  d dzj HSCOLT 0] Is, Yylsts dzj o sL
Btsdzj 4 ftetsMmisr j] 90ttdOdzls' ftesBtsftsHGESIStso S
Memte Hslssyddzdm! dzO0 fteddgj daj dedd d SBd3
1 sOf s9 fticsBtsfsHGEBIstse € sBtOL yo dzth)2
OnMmttes ydj 2 dzO0 {f teaidtssidesiilsd 4 st

v O¢, M s dzs M is Yrr ¢ YBHOO dzv Is! W
Emddzj ded v / ts ) dAPB clafp@af® Hilslsy di3 Ctstctcj CIsdtotso
dmf sdz' L s Odz' HdzW tcOL tcOB ts-Is§ 6] wi3j dzjsded('C d
dzj MG sdz CAGIstso0dZO tOL dz' n i ~d d3dyd M¢S
fioslsdotstsf zrntsdzj o1 2 ftcj § OtcOIs [ us d st
dzi sBrtsHd@IsMIs! ¢ Cdzlstesdzy dr € sdzyj dzls tc O
M MmMofkzlsMmlseokzs h j2 BOCI] ted Odz! dzts 2 ddatv j €
e d3j Misdesgled ff ffd3sg ded Aw ¢ dBBYJl L d3f dg¥ s
SHBtse s dqdzd tBtdr ftojf OtcOIstse d, fMdzj Ht
[ 96, 97]. 10fteddsd e, dzgj Slstste’r §j Av¢d BSGEl
Jets bjwOfjolsdydmMecd2 1+ WWjcls, O Hwkzed]
z§ dzd yd e Ow ted Mm¢ f sBtsydz n L WWiClstse .
Besdzd sstcddzc Ctsdgyj dzlstcOydd L Isdms ftoj f Otc Ol
Cstetej SIsteso Ols! foslstsCsdz dzj yjdedw M Yy
Lwwjehso d BdddddLoydd §sWedj dagir
o' o jHjdd"Y st1 9203jd fted dzj ujdedd Mmdzsy d
syddedls! Wk yder f§tyd s ftod rtetsded yd M dnA
HdOBjIs) d/ ddd ftd ftoddjddddd ftj OOl
fsuysd (oSCdzt yowilpoh.s d Auwd [ 98

] sfddzOdz [ uvs o Mmzsyde" = M3 MW~

b dzOdzdL Mmistetsj dzedw disdzy Sz [ us (tedfm.
McOL &z dzj MC tsdzt € s Gzt ¢ ;s dztB ala@RH B M difo (57

1 st sz fteso jHjdes dL zyuyhpded §z0 dzdzd s elzdz = p
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fuvs (tdf. 3. 3jldts,)ylsts MBIO ddzddz dats o dzd v |
fesWdd (wdf. 3.318), KOS d dzO ddzlsj dzf
MtejHj (81 2) MdcdzOd §teddj tedsts o i13.2580L C
e &) yOlsj dz des, YBIsl .05 Higddd dR0keds dAKT QR HiE B j di
qdzls j deld o desfyls: , ftodyy o5 H sdpjOb sty @zl | dzshglasC
(NacCl) H dzW O CfflstfoddapdSdd | dgdt fnkzh j Mise j
qdzls j dzld o desfyls! MdcdzOkzO o dzj 2lstcOdz dats?

(6)
) o OxOH
C) —
NH, N
N rmyTaMmuHoOBasA
NZ Nz Kucnota
s A
H,N" SN7SN

2,4-AMaMUHONTEPUAMH

1345

1000 OTH.e,ElI

(a

400 600 800 1000 1200 1400 1600 1800

v,cm
B r
o I (1), o Jorss]
0.8 I 0.8
HEO.G— I I 06
: L L
0.4 4 0.4
0.2 1 ] 0.2
J oo I HeT curHana _ I 4 I T - _
00+ f—— 5 ool 3
20"/ 4’5 190 95 30 120 125 130 135 20 40 60 100 200
pH [NaCl], mM

t dm. 3uBBEEZSC I§ OE OV W stcd3kz (268 ) tdsid jagefy thig] Lt se [ U s
COL dz' & L dzO( P b dadyi odte1S sdzyj dzlsteOydd N@@po ( f
ddels § dzfd o dalg & dzO @ f vs (0.1 &BCG/ Bdz) . | dzv §isf
LsWdsed [fus, wEOBjeMideddziyi c¢Bé.

l sdztsy dlilsj dz! desy o dzdwdedy o' MBS dma L d20Yy
SsBlzmdztse dzj dzts Edzlzyh j ded § d3 o L O dsts Hizjs3) f Is[o d “
M dkcdzy CdzOdi3d [ vs B EZOGBHOKGY BKOL 59 Odz
fted Hiftslssddteso Odzdd ¢ OtcBls® d3d dizts alas T ©
(ted . 3.32), 0 sO¢ Y J ftcd HiSlsSa tcOh | dzd
L dzj CSlstetsdzdz”" = f Ote Olstsditce OL SISO HIsjtedHdd
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3apsa: @ NONoXUTENbHbIV HeuTpanbHbii @D oTpuuaTenbHbIn

NPOTOHMPOBaHUE LAENPOTOHUPOBaHNE

k‘_’_,aq&« p— . Y Py
Kucnas cpeda HelimparnbHas cpeda wenoyHasi cpeda

t df. [IsHI2Azd BodjSkd [uvs o ftlstddss Oddtsds,
Mesmisswddw s (Mddazd ydy €COF s g Mn dis6a) d&d dzz" c
BsHjdj?2 Hefsddgd dJLsftejthdshswdd ehj2
M sd Lso Odzd j a5 L dzOyj dzd 2 stscdzj Sdzv edatsEts 4 dzj € ks

[HBOCt o M jdsyds?2 MjH] o d&syJ Mmde
MddzOdzsds st 1 dBsyd, e jdedes ftod dadL € d.
[ sBOQadzj dzdd 3¥rr¢ ¢ wBtOLYk d&tsyd Mm or
fsdzdes o5z §f sHOo dzj dzd ¥ Mde dzOdzO 3y " O h d ~
sy sdzdeosets M jSltcO® [uvus (tdff.cdhzEhisy
lrro bOSCY] Mddx0Ojl ddasj dzmdoe detsls! Mmde
CsdeS Etcj dzydd RBIYHE Bsdj SedzOzd [ uvs- d
OCIkdods §J ygJ dalster d EHOdjdd] Wdtsotscts
ftoj dBzh j Mise tsds, Cdf § dziyd telz ¥ Msdnds d  tiisf o telz
dtcOQodgjdedjy M JjClbtctses twOMseo stese yYydmistse ts
lrr o (ted fm. 3.33) His sdzdzd Isj dz! dets ff ts5C
ddels j demdo dzsfilsy 2 MY gSbB] of visst ( dL d3j daj ded
ftotsW d dzw ) ZCOLTM 90w dzO ankzh gzinls tp adzolzts 2
RBsdz Sz Jus o St dzy SMyg M Irr ¢. ¢ dz0O dzf
Lsyf JCbteOn CoBfdiimse v M Irr ¢ (tdf
LIssls 1+ WWJjCls woadzwjlsipqvw Bh j2 tMhtse j dzdatsMls
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(a) _@Mj 10000TH.e,q.1 (6) %, 1000 OTH,e,n,.I

yucmbie pacmeops! X A yucmeie pacmeops!
L R

AMTKA X0.25

400 600 800 1000 1200 1400 1600 1800 400 600 800 1000 1200 1400 1600 1800
v, cM v,CcM ™

t df). 4354PY3j.Clter tomOfushiEs 7 fus (0. 02 &Sc/ dBd)
sBtOL ytsseo v /f BJL (0) d fm (20) H 5B O o(algy dzda’ 3
fedmbs@mBadd (5 e/ &dgdz) . ststtejCyds pH HE 13
HdzV BOCHdidL Oydd Mde zO&zPL [ ds i LOAOE] 1§ i35G @
fJtecJH HBBOodzjdzdjd3 NaOH d Yrr1r ¢.

1imMBslstewy &0 kmMfjrR o bkhlsttOdsy dedd Wt
Coli3f sdzj dzlstso Bsud, -HH) b By dshHdzd v sf v s
MedHy o Hedimizlsmisodd 1 rr ¢ IBOSY 5y d"dzC
Eidzse d W R . [ dzv 1 stsets ftesotsHddzd toj ¢ dfr
MtsH j o O dn  o3d dzgd BO dz' dzlz & Ctsdzyj dzlstcOy(d
Htceedr yjdzjeorn OdzgOdzdlsse (200 &S/ dzgdz +
fvs ftod "§MT siplsL 5o Odzd Hizv f Chdgbighsdy 6t
Sdz doj ity Cter oa0jbmw M fdCO0d3d Auwd. .
sftejHjdzidd] [uvs o dzj tOL B O9 dzj dzdzts?2 d3ts y
fsmMStsd Sk o MfjCltcOr Hes®Rdddiekjls Mdce da
s Mmuyomis: &,  difing tisfigas ® dste Oz y B Oo dzj ded ™  d My
(fijtjH HBBOodzjdzdjd3 NaOH d lrroé¢) f¢tsLe
Aad o Mmd3j Md. -CutddHls dztsifisicdic O1L @ ®o dzj dzd M d
Hed@3ddedtelzj s o toj L ddfclsaPtedgs "dj BBMdesdOdz [ v
f SH Oo dfwifjtis ffiftc O@o dzj dzd ¥ M YdMmisr o3 tcOMise ot
tcOLBOodzjdedj fJtedotsHdIls € Mmdaedy j ded® fd ¢ da
Mdcec dz0dzO [ us-C tf Adsfdzts230 0O L B O 9 dzj dzd-§ tc O lssdE ot
tcOLBOodzjdzgdd or" tcQodzdo O Ismw d dzls § dzyd o dzts
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COLdr 2 Aud (tdm. 3.348B). 1Jjhmissktey &
Msslsdtsh jddj Stk sdy dsse Md3j md, tetsdmr
fvs d Aa¢-0£B8daeEtd yddsttr LO Myyb (i
Ctsdzyj dzsteOydd Ctdisftsdzj delstse fdkimde d ftgtH
Codif sdzj dzlstse ¢ f-tftsy B yAhHlsd s Sz B WO
MdedzOdzO [ uvs ftoed tOLBOodzjdedd dgr MmowrLr g
¢ f so J ton datf fislsifizts »yy Ssdt Bd&zOG sH OtcW dzO0 dzd y d
HsfMiskzy dz" e tc&e § §1 Colstster j W H pt thtsjlsdztstagdetiz? s
sBJjMfjudoeOsls Btsdzj j Mddz detsj 1 dzj ClstetsflsC
ftso jtondesmisd w1y 5 MtcOoadej dads 3 Auw A, ¢
cteczf fz o MjtejHddzj Bsdzj Skdz (tedfm. 2. 9) .

1400
(a) (6) "
B M(MTK)
et 1200+ B M(MTK+L3M+KPH)
i i : M(MTK+LITP+KPH)
MMTK+LTP+KPH) | 1000+ M(MTK+LIMP+KPH)
pasbarneHue, i : .
pa3sbl 800 4
— 100 — L
500 | i I
1000 | 600 a I I I
1500 i p ] I I
2000 400 - I e T
200 1
04
400 600 800 1000 1200 1400 1600 1800 100 500 1000 1500 2000

v, cM™ Pa36asneHue, pasbi
t dfm. I3dzdBvaded § Misj § j dzd Pl jsCe@izj didizls | de@ d g gzis M ls
(fted 59FBdMBsBLOL YyOR dBsyd (f) M HsBOS Cs2
Hstf SdzdzedIsj dz dzr @8 HBBOo dzj dzgdjJ d&3 st 1 (3000 ®&Sc/d
ljtejHdr i ted dzdv a3 S5 ofpjd3 sSBOL yOd3 HisB O dzv dzg

L sdcdOd Agasy d' =~ M3 MY -

SOC Bl dzs fsCOLOdMs ttOdzjJ (GOLHJAZ 2. °
AY 1) Bse zls GJdzl o tetso @' ¢ Iftdzls | deipdio dzo J
hj dzsydets?2 Mmtej HOA, SOC d o dzj2ltcOdz! dats?
06 J dzls O. [JHdOSC s o df diégdes?) fiptdj HYfjtc dro ttseH @ ds
EmistcOdzj dzd ¢ Wdsoatsets Mde dzOdzO sls 1 dzH s
f sdzdzsdslz § sHOo dzj dzd® Mde OO Auvyt (tedMm.
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BjlssHdSd. 1 feky0j xyj hjdsyds?2 fejH
G d daj t6 Oy d ddz" ddzlsj faghkdletcso [ vs d st .

500 oTH.enI

— L3n
uTP\"
b
une
e
400 ' 660 : 860 '10'00 ; 12l00 : 14I00 : 16!00 : 1800
v,c:M’1
t df). 3s48Hj Slster ydfls' & twOMkotsteses Aud (0. 33
BE/ BBdz) . 1 dOYjdedj pH dqLEYOj & 7 t©OMsotstetse B d

Il st ssdBz Hdzv twOLtOBSISSd BOSCMd BOdz dzt
B34 sHJ S toisHd dzd datf8 YA v Hedmizlsmisedd [ v,
ftej HfsyYylsdIlsj dz dzO dzj 2 IstcOdz! dzOv Mtcj HO. 1 t
Mos2Mise-f sHgHY CJ dmif sdz’ L 9 Odrfj 2 IsHtdGedD odr
OCIsdodtekze h jets OcjdzZsO (NaCl). sbtdzstetsdz
dzj 2 Istc O dz! jlzsRtsEN@gidaj ded j &3 1 11 ¢ HtedotsHdIls ¢
Wsdeso 565 Mde dzOdzO, Mitstddiese Oddzse s dzr
3.36), sO¢ d MmMdedoOddtss [uvs d st ( to
Bsdzj Cdz [ vs d st1 o dBsyd dai o dzd W jdis 2dzC
Ctsdgyj dzglstcOydd Aed d BOSMHddBBOdz dz" = [ us d

vOCYd, OdOdzsedydsts HjlsjCIsdteseo Oded b [
Btsyd , MtsH jtoy O j 2 Ad ¢, HisY Sdzdzed Is § dz' dzts
OdzOdzd L O. [H&ZOC 5 Hdzv stsets ylstser , gL
Mdc dz0dzO zyd Is § sdezd dzj 2 dz" | CtcOHEZdtose tsydz
tcOL B O9 dzj dgd W Btsyd dzj sB m SH d d3ts B dzd |
ftcj HMIsOoadlsjdzvw Ad¢ BlsHj dz' dzts. s O¢, BBts
Alt tOLBOodwdzd o 120, 150 d 80 twWOL, T
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(@) [War 6ea nana
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" I v 1 by L) ' 1 v 1 Y. 1 by — v L) v 1 v L) v 1 ) L) by 1 v
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tdfm. 43Pt s gjd o § tod igBBfylsp d(d5 d3c/ d3dz) o fdzizn
BjL (f(0)) d f) HsBOodzjdzgdj s Aud (20 &G/ dgcz)
(0.33 &Sc/ dBdz). [BHOLY' &syd (BjL d f OdzOdz
1 d&20yjdadj pHB oM jtEBtEQLEZY®Y B' dzts tcOo def MF S Bz L 5 ez
NacCl (1 f).

(a)

(6) pm—— M(HCA) 500 OTH.e/:L.]:
M(LICA+MTK+KPH)

oMK wan_/ el \
e o
/\WW”*“W/’ g N
[\de . ,~_“\/_1/“JI Lo Ny e P
AL

500 D‘I'H.BLLI
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LSTITIFY A SO YR, S [T TS S p— S L STISTET) PSS ISSTIS SRS SISV PSS FRS, SRR FE, p— F.
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tdfm. (BA)&gvdedj HBSBOD dzj datiff j IIste’d daPMig'sqd wOMise
BSC ¢/ d3dz) d st (50 BSc/ d3dz) 9 dzj 2 Istc Odz! dzts 2
dmMf sdz L tseo Oz BNaMlf J EBtc] ) sBtcOL ytso dsyd, MtsHt
BJL d M HtBOodzjdzdj d3 [ us (200 BSc/ d3ddz) d
OOz Istsdiz( Odz3d) tOLBOa v dzd © 60 ©OL OBHEB2 { J t

1 sfMdcdOdz s{1 o Mmsyd = MdjMY=a

Rdzlsj dzmdodzr 22 e odaRdzdL © Mmd e dzO dz, ;
hj dztsydats?2 Mmtcj H (te1 >11, tcd M. 3.28B) . ]
f SHtcOL Hj dzO~R , d Htotzed] yjdzjoerj 0OdzOdzdls
Mdedod o N j dtsydispL deg jHded v vhPB], d sstt 1
ftecOSChBYdd L d2Oyd BZ3s?2 Ctsdzyj dzlstcOydd (300 36
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BOCMdd@ZOdzr dz" » fOCIsdyj MSd L dOyddzr = € tsd
ftosH ] BsdemistcJtctso Odzd Md df fstge  ojfitgji % tc 'Olea
tcjLizdz sdqelkzeh jdg M jClstey (f tod d&3j tBtc HjdzW dz
EMmMlstcOdzw j sfqw  ftosfilsr d3 tcOL B OO dzj dgd j A3 fyd3j f
LssftedHjdgddw st o YJwdmikzismMisedd Ht
dmMf sdz' L 859 Ols! HEBYftsdzddlsy d!/ dkzt ftisBtsSf SHG

1000 DTH‘EJJ.,I

400 600 800 1000 1200 1400 1600 1800
Vv, cm !

{ df. 13B4B8.Clter ydMmilsr & ©OMlse stese [a/sdzde)2,0 Os {dgS

BCe/ d@Bdz) d d~ MBIMd (fted i~ xNJ SC6BdYJ dstcO:
HBotsHdd&Zzd HEts te1 12.

[ dzv fydad 3 4 ded ¥ o dzd W dzd W B4 " O8N dn §
dmf sdz' L s Ols+ ftosmiskzs d BN Mistelz® i tofs
SMOY HJ dd d Steeddgdiuii s dd3 tOMmlse stedlsj dzj o,
tslsdztsh j dzd § ¢cmdcdzOdz/ h &z dze . [ OdzdzOW ff tletSB T
h Oc¢ (d: (i) HtsB O9 dzj dzd Jj otSHBtcOMIse stcd ABts
Ish Olsj dz' dgtsj ofMlstew ndo Odzdj Md3j Md M ¢ BMdzj
slseste fsteydd dzOHBMOH t5YdzE?2 YdHEC sMiIs d
Cstotej SIsdetsoa Sz pH.

1 smMEsdz! Ckz ZzZOdB tsdz' M d 2 dzd G @rjgdcode®d d2 st
sCOL"90jIs ftedmkzkMmisody [us (todf. 3.38
SBKOL 543, Ybstssr tseiMmfjEd@bk" 20 d datpOLfiidic
ZHOdzj ded¥ dL Mmdsd mMd dJo3j dedets [ vs. wtsc dzOMmd
® LA tBdOMd M j ClstcO, &ZOod dzyh dj toj L k
Oyjlstsdz (tedfy. 3.390), ftcd {lstsd il
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cCOdOdzdL dtczj &3 2 GBiOL jcPo testc®OMEO Bt s dz.
Emdzsodwr SCtdzyj dzglstceOydd [ 1 o BteOL Yy Mmd
d 43% Hdzw A7 ], Avt d Alt, MmMtsslse jlsMmise
sMisOY smw dzj L d3j dedzts 2 .

(a) 1204 I >vavon ALH
] B vnc aueToH

Wil

1:20 1:50 1:100
MTK:pacTteoputens (00.)

tdfm. ERON.dMmd Bsimls! MH ] ey Odsdfifdzj [ usss e®B 58 Ld L 1
tOMmlse stedlsj &Odq Is & dzq s tsiddlz, S fridt d dzso ™ 2 My dels)
5Bl Y Bdzr 7 tldesh jdzdw 5 t©OMlsetste® [ us( B 2O dzdRE
Mstskdsh jddy JMhdj HEz] Bsets ttOMlsosted® ¢ Oyj lstsd
fsmdzj ftsesfsHEsksoCd;, Ctdyj dsteoydd Auod

Msslse j sfilse j dzdzts .

1 OC tsdzd \y, Cototej SIsdtesoa CO o j dzd yd dz e
Oyjlssdesdz, HB 12 wodzw jlsfqw fflsd B3Odz dzts?
Cobst’ § §0OCIsdyu] fisteo i3 Hujddgdsdsweds  tdipifinilste st
lted Llstsdy disdzj € kzdzr Oy4 Istsdz0O, sMmisOe h dJ
Hylsd Slsdetse Odad dgii1dzOdd s dz! dzsets f J o € tc
st1, O IOCY] ddLC(tet MesHMlse O dsdzj ¢ Ezd

[ilbsHdS¢d GEOBJs@sEZsedyiMSd] ~OLOCIs

[ BtsBh OW tcjLEzdz sOIsT ftejHTr HENMN R Is to ¥
B SEHdCO tsftejHjdzi dzdYw MBHJ ey OdzdwY [ v s,
dr Md3g mMd o dBYJ . [ dzv  C Oy HBGEB 0OdzOdzd Is G
ftosBtsf sHGESIstsots@zd ®YHBL Hwoshmisr d Istej s
ftotso § HJ ded W (ted fm. 3.41) . s O0¢, Mz i3d30 t
OdzOdzd Istse MEBRB O3tz s ~25
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