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[ MB j dzdets s d Wtstcd3d tots o Odzd W M Clstst
dzj SH detstotsH dzts fyls j 2 ) Ctod Mis O dzdzO = or tcOh
Hiso sdz! dets 1 SH tots8ldad, 8589 tc OBIS ISt ts & © ® t588]j 2 |
f5C 0L Odzts, ysts ftod f tsdzts? dashyy d to ® bpls gt
BjROddL Bz, t©LGkdeEwE Rshmy  ftod dzjo' Hegdn
or tOh doOdedd dzj steceOdzd yd MSdr CtodmlsOdzdzts
dzj sSHdzstctsH detsfls! o Bsdz M j 2 jfgdydt] Pdzd o 5= A
Atsdzizkd Ctse. v OCd] AdzizdCd Wttdzsdtokz® Isfqw
Mk jdzgj 2 d ddisjtlk fsddctsdOd dzs ¥ stkdk,
tcOL dzd ydgr 3 wted j dzls O 7 dz&l®8) M s tfisisdzjo 2 Is Mmis @ fij) d
My Sltste R OO Isjipdts tiztg fipldyws MetsiIRO d Mo s
ontsyHjddw fHtoddij Md. v OC OV dzj SH destots H dafts
88 d sdzkyddzO dOL o O0dzdy c¢odyddzOdz dzOw

t ipets @8-Ldyd dzOdz! dzf 2 RtsdzdisdS, tBtOL 59 Odzdz =
sted J dzls Oy pA destsafediizts D@y d dt OL dzr j MC dzsde =
LOLd j Ctddyj mépo ftedkjmnd (
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1.29 ftedojHjdz® SO0 o BOfgd PG 2 S OPhylO e ¢
Csbtstes? odHds, vyt d&O ¢ toQudd WaRy Ofn jf COldes
ejh glsCddzj jlsmw 18Ok, CcHj CtdksOSIlsdiels s
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5OCodzd Yz® MMj SltstedOdz dzgkzs dzj SH destetsH dats fls

Ac, A

1,5:107
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BCI'

t qifzs 29-4 j S Isstcd Odz! dzOW-y I € Is t oy ff @aR'dzlz@2ts dzj s H dzl

KDP: COtls® 9 0tedOyd?2  Cacdud @] Uigs tgdOdf'. dz

LYOMEEdbEB tcOL 89 Odzr o dyddzOdz! dzf dsd Mg € ddE Oc
o dyddzOdz' dz" 3d figjsC dsBY W3 S H dzts

I fdkky0j ttnlsO Mdjh Oddr & CtedfmlsOdd
o2 flse jdedzr | CStedMmlsOdzdzOdg, of ttOh j dzdz’ o5 ¢
HoO JLEhSEYd &7 Coiftsdjds0 ftdhkzlshlse l
¢ sdzd yj filse OF

| ©OB@®OPEY § Pz Hiso Odzd™ §esyj Mise H
o dL tsdEpdgll UaBdzdz’ § Coto CfjdsReMurGRg | sifjrdeOs H & )
MjChhttedOd dzs? dzgj SHdSEBH SN J t©OL
CoRf sdaj delstso  dz@ G teOdzv & | 90| Lo dF ) itits @fdas 'd ;
L Oo d fd BiisHC Is g d O dz' dzs ¢ igts H jot©y @hupdpeits o W dz’
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CdiYf sdzj dzls s o tsls Mtej Hdzj G 5 MsMlsOo O
(NH4)2(Co, Ni)(SQy)2BH20,  (NH4)2(Zn, Ni)(SQw)2BH20 d S Pb(NOs)2

o Wiodds ylsts tsdzO0O desmdls § OteOBtsdzd yj M d2 -~
oW n @y fiyd(@Yae(Gp Ni)(SQ)BH0), ts Md3d M § dedz” &3 3OS fn
md mlis {N#)2(Zn, Ni)(SQ)2BH0, d HOxNJ M ddzo jeindj ?
(Sr, PD)(NOs)2. 5 OCHfstg o j Hej[IMdsjs | W fydgv jBldievO s j dz! dgs®?  C
dL cisteW dz" = ¢ s i3 s digRaEls s 00 Md tc © df alA) dzff ¢ o

ftosMmisr 7 IV sttdgs? tcOB Sl § f sdzlz yigaatsL ¥ ® Ot
Cest WWdydj dalsr teOMYf tcj Hj dzj dzd W d L Wsig t® tézhn dzt
tcOL dzd ydz' » fHtelg)ils' 7 W isted3s (

o 22— v b (18)

0V 0V 0V

G HY U -t O 9 dzts § G thyds W dryte(Q figlifists j Hojsdrjedzg W My ls Iz |
Gt OddR, Misslse jdsMlispwy dzdztst tsdzy j dfl€ us@3 fs dizp dzls O
fd ¢BEBEMIsO 1d2dfEzd" O dgdafchiEs(BARUPs sls o | Isipls o § o
¢ tsdzyj 0zlS ts@3Y sBp dzlc@Mmiso Ste ] .

CeC 5 orf Oy j dzdz LB dzO@HSO Sy jStds tsctas) B dz gz iz
fMd3d " Odedze” = Gstad fiyl@aydds M OC § sBEBsgB ' | ¢ 5
Jajsls teOLdzr j CSiWWdydjdels' fogsttsPw | def@
B d2¥ § sw o fFsyd MMy MBSO, Mlsmasihls
fd dzt dzOw ) j € I sty degitigfisd s @Y tisdzj dzls dzf 3
H st s dzdzd Isfj a2 WBZzO ) t©Omdzd ) dz dfj dzdkisdg ¥ dzf
C s B tsdf tzOE alz' o5 Cisigly@zdz0 |

lted StedMlsOdzdzdL Oydd Iso jttHsEts tOMmls
Bsdzj Ckdzr ) tSHdsEs dL dLsRstl dr & Jstsdifsts d
fsH jtey Oded ] Clsttotse shdzj dzish j HndewgH 5k © o
sz jSdsi) ststedsL dls tesfils Cted Mls Odkzdz®, O 4
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(P4 BGHds?2 htej ddzsmis: ¥ Md3d & © dedgs 5§ dzts
fsddyddd dn MdBR)lstedd M6 .HME HL) Is i3]
CtodMisOdzdz® ddsj ¥ sy StdmlsOddscol dyj M
LOdw st flstelzSlsktody B3 | H d dzif o) 1) BG dzdztOa teaBWs ¢
fsLdydd Yodwslsiw Misictdsts ol Ctosd ojClehj dastdal
fso jldsiisd StdmsOkzdd tdd &sckls Mso
dzj + Codoe Odzj dzls dz' d3( , Ylsts MtsLHOjIls EMmdzsoe c
Ef stew HisYJ dedats G 5 L Of tsdzdzj dzd W Mistclz € Is Iz tc dz
ftsojtendatsisd &Y ste2dhtsujaisdgsj fhjudylstsn dls o
[dets wodw jlsipw &) sOMsOBddz dz o5, tHdzOS &
Hdzdls j dz detsj otej % ofdzj Hiplsodj tyj dz dzd
kj&OR. | tjLbkzd kO] fesdmMosHdls dms Oy
J 655 Jnld wiesy

132 BtcOL s9 Odzd J eodShdztasipg HOydd kftwkzed
ftod tesMmisy CtodMlsOdzdzsces dL t©OMlse stctso

1 Or 9 Ol 3§ -~ QOA lsfdtdEC d & s M) IsgzdztsD te ddijuls O te O
Sty Hjdvjsmy ¢ cdk ey ibystg @dzdeyf dz. yOmls d yt
CtodMmMs@qafiff L I BHds2 Misttotsdz Hi2Mlselzjls
ftsojten dztsfyls d Ctod Mis OdzdzO,i sgls OHizE o @ ©OF h Cryls
sBEkMmdztse dzj dzgdzOW tcOMSC dzd dzgd @ O h dd3 H O8 dzj dzgd
(10> 10Md3) wOMmisestcO i3jyHE (eBMsd Y je 3 q B3Ot
MddzO dd3j ils dzgj Itsdz? ¢ts e dHtctsHddzORRd yj MS L
LWWiClssds kRodzj yj dedw yomlsduyr HdWW EL d s
HOo dzj dzdJ oL A2dCOjIls o Mdzso dztsizlz B @ dAsE (
9 O0d Msor Z) Mddz, L d&jSkteshmlsolsdyjmnsda
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MtsMis Qo dzw s h j 2, B EkMmdztse dzj dzdets?2 yOfmlisd ydz
Iso jtoH" n f s8l.ter desfyls j 2 |

J ssd3 Mz yo, , CSGHO tOMMlssWw dad J a3
Ctod Mis OdzdzO dpjlsdd datsjo qdzM¥slststetsets Stwdlsd ud ME
1 CteOdzdtelzjls fso jtondetsmisy tOMIskh j2 ¢ tcOdac
fded » 0 Isw fijteim" " jddj ©OMetsttd ftH Y
f so | tcn dzts fnyldsB tedOle @ipedc SV BIE dziz B dzj dzd v [

l jesVWilsdetsils! L OR o9 OlO dqdatstetsHdzr = yofmls
tsMisO COdzjBIFtedMsPzGOsesmiswn, ftojor !
L dzOyd dzd 4 , Yyomsdyod® LORoa0Olsr 90jlsfmMw ctoOd
dzi Cshtstesets Ctodlsd yf igdzdzs s o A t5f] od@]jwis e d
ftesd3d Yy lstsydzr = L dz2O0yj dzdv s MEtstesMmisj 2 tot
slslsOdz¢ d o Odzd J yomisdyr . 1 d&z0u 4 dzd J Ctod s
fesdmMrsHdIs L ORo O dJdstesHdz 1 yoOmilsdy,
cOL di3gj 6O YyOMisdy, SOC ftcd tctf s dakis @i dzts d3
[96].

1 9] dmmdzj Hise Oz ¢ G HIOBG OIS P So C
d Hdd&O®Bd y MSd3 tj 3 ddBO~A. 17 dzs tsB dzOte Iz
yomlsdy t©oOMmlskzh j 2 GleOdz © CtedMmls OdzdzO
ftocjorhoOdg)ygBlststets] SCtodlsduyj MEtsjy L dzOyJ dzd
yomisdy: b3 di3jdz hj yomisdyr, Isj Blted hj
Meseshmiswrn, ftjorhoOshdn CtedduimSdi L
MestesMmisd tsMisO CtedMmlsOdzdzO dzO he jj fitpltso” jlscdztz
ljtedmMrhjded] tOMmMlsotstcO® odzdwjls ¢ dzOs dz" d3 ¢
fted ormMs¢drs GjtejMmrhjddves LORo0Ok yofm
H dzd dzdz’ R C OhB@dztsds.B | W MaPLjolafifrd j 8 B W ¢
dzj MisOB d dz' detsisd cteOdzd o ¢lyfff dzEpORWMets Mus@tf (3
Btsdzj J dedL Cdm fiteifmrhjddva yomisdyr 1LC
otsCtokze dedr dzjBtsdzt hdr tSctcOdzj dedzr = 9 C dz¥ 1
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1 Or 90 BOLtsYeZs?2 tctifiiplgjH " duf ttOMlse 5O
tcjLkzdz sOIsj fslsjtcd ctcOdz ¢ a3t tiz¥D fe Gt qj g 1
B rOdzdL d3" Y dOCPHOIs © C iz tyfi) dag @ 7 tv O Gty o O dzd |
CteOded BOC telsdns@bitf Faj @ . Miskz § j dzd dz0 tc sk detg dijds d
zzyh jfglstsstcOL 2] Isw dz0e dmOs h d2 Istsde d
fosweodzjdegd] fzsmMCtsets o0@Q@H yj dedwv (ted Mz dzs ¢

0

{ d Mk dztsiCu R1j. @D OL 5o Ocdzd W o § dzOW JataiIctisolisizstc yd
BOEBIs g disB 6OL 50 Odzd  HO4 GiIfOY sjsd s j ) dzts ts
fMlskf j ded, ©OMskh jets 1 t5( BEtc5Od dztsc

[ cEets? dgj -~ OdzdL d3 tsBteOL ts9 Odadz'dztlyg. $3d2¥ g
SSGHO o MslsO IROSOEHASl Hifsdzd Mt smisOse dd
Slsdatsh § dzd W CsL WWdydd dzls O HdWW kL dd ¢
Cted Mils Odzdzd L Oy dOyb), d Lis tste Gifigflsy o tizte @f S(dzdzts j  ff ts dzj
fededzdy O sfmw ¢  sdf* Istsdeg S Sndstiz W telssdzldsq te
[81].

Il Mmj tod 8L, 888qsnmdzj Hise Odz d f dMOdz datse
NdHECdRr oCdzs yjded?2, MowL Odzdzr 2 M ttOLoOdIsd
o Htsdzj EZfttkzedr dzOff bty dedsddzo sGRzg fig® P izl
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o Cdzs yjded?2 toj dzOS Mdtetso OIS to diArffistetiairde]jj odzChittas
o 9 BHOMRJ[1GE]OB SIS T

lted tesfMmilsy dL twOmf z0eo O, CtEHO CtoedMmlisc
Eftczedn zOf tew y j dzd 2 ftesdmMrsHdl ftsMmtej
sted fls Odzdz" , 9 "daOh f @PlgsoBs pdzs FBEEOI O O
Hf MdzsC Oyd2 o daffgts de! Qlsdigilz HiTHj teldtse o JO § dzdf tftctdde X
ftcdotSHSIBtcOL o OdeRk v Bl BBdEHB EOL sd3 © Y dlIsc
toj y! dHil 6 toOMmMSterisdd §tdhdsyj ddscts
O tewy Jdzd?2 fHtod €todmlsORnzdls jOCajddQ@fls oo dzis @ fig ks
sSBiOL B Odzdw HdMAzsC Oyd?2.

1 9§ tOoOflmud o O jsSI8fipOL tsoo@ddzf jy Jj dzd 2 tcOMmls
GjlsjtosctcOdafdyiC sk fedgtidg s Pls & 5 WL flzifls OC ifd O dz
ZzOtc O d 8 O dzd JKCSHIHCH IsL Qi SHHO dzdz

KCSH

BKIOYEHUA

pacTeopa

9
G

b dasitu R1j. KO ¢ slstso dzj dzd B d & 6D Q EESH{®)C S |
S EBdEOL@Eo dl 11 (o), YskscwOW(udicj
GJlsjtetsc 1O dedzy @QJ dBf vV teHOdfipdztsFS&®Y d B
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RIBJGC tod frpls ez " to j L Oldfll (tot] Brjtic®A1Q.n B j d n
s Bd@zO ¢ j s tels cletdfiagnm Htzo R Y zd vV 2 cPipls b &
H RSO Edk siOfteOo dzj d fsH dajBtd " b ke
6 OL H(jlodCn 2328 .} absls dets s o C dzw juPda @ di(fusdijfits. O
131¢) s detsfls ! H d ) dzts OO v ¢f 2~86D BRI Sl |, Is tyds ts
B Ydes o KMSHIfKCHHE®D Mt irdlG-atyglssne sd ¢
stojh dazd Dted MisOdzdzy dzj o 5L Hztf ) O s tolpjdbB s 5
B Meclsif OHBHEsLEds S ~ 0, B%icOB @i gapj G i
9" 9 SHSB WBIUSS o @ § iz yfpdzd W1 WO NG AP tclz 6 d §
dzOf tew 3 J dzd W .

[jrOdzedL d&3 L OR9 OO 9 ¢ dz¥ yj dad 2 9 dzd
dmmdzj H sEDiesituy toed  § dls © APtk Ozy dz© dghiGHH iy dzts |
KCSH dz0 € to d TANSMHAZEKNSH s sls o j Is. fylsistgjddzdetst sls 5 ¢
ftcj HMlsOo dzj dz0.324A@33tc Mz d&z§ OF 1

s Odzdzd L Oy 2O aEIPHNSA:GIS K@), 20(B), 49
ffjthixddgn S Sdzls OC s O fi)- O fipldsemEEesiy oy dz

c=

{ dinkzdaB<s teld.fls O dzdzd L KIOSJHY  dEsfGE1 @B\ | tedi(a),52(B), 128
(9) 388( ¢) Mjtkifmidgn < 5 dals O ¢ KCBHfE GO fipldsamtistz 8 § diz' 1 J
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] tBtdR fldz yOw Sdz0syjdddg@eii@fpfenj td) ditsgdofn Is O ¢
BOC sk jd'  &dS osdedes 2 ACSHANSH "fils 2 § [ dzdf
fOCIdyuj MSd RifeeP®REspY yj dZstej BBEOL YO B
o Cdzt yd ded 2 .82s d fipltscztei O MY MEFHENSHMIs 2§ § dzed M d
JLEC BB OME | aste@a O o € dzv yj dzd3d) . ( teidinbrd
Blsi sdls! , ybstf ade OBEEdF EigE bl QO EKNSH
o &' S5 ©OL 6 6ok ACSHOENSH (@ls OB tiZ.y O

OBk jDOLO®Wj ster tjhjlssS CtwdmlsOddss ACSFH
RbAP

1 Ok od ACSH/ANSH[99] KCSH/KNSH P9 KAP/RbAP[103]
S t OL dz t OL dz( KAP | RbAP |t OL daf

tojh j l§ ACSH| ANSH % KCSH | KNSH % %

1 to. Pca2

Clelzf P2J/c P2/c

a, i 9,25 |9,241 | 0,097 9,045 | 8,98 0,72 6,47 | 6,55 |1,23

b, i 12,52 12,544|710,192 |12,193|12,159| 0,275 9,61 |10,02|4,3

C, i 6,24 |6,243 |10,048 |6,146 |6,125 |0,342 13,26112,99| 2,1

1 Ooadmd dzssmis W tste d3f mMiskzy j dzd tsjish j 6 ©
sB i W fdz80].l4 f1®0]deO f tcthgsglete § | deso MC 52 s G to!
KAP/RbDAPH 5C OL Odets ,f sylsasy Cj oBdzdL d StOwW ©0O
tSB dzO $ s H fdzets e Hodzte As 2 H J &V Sz jie?] z0¢ Moy d
dZOff tew )y jdzgd?2 dzj Mstslse jJjlsMmisoadw &4 B ddesEzs, o
Yyd @3 stsdz M j dzf DOk ehdey J {§ sisdgeEy Odd
H]Wstedg@ulzgdw d Cltc Ots thistasjvismis e d(@.2 in &zt p <3 d
fdtedmrhiddd o 1 Ists2 [tBedERfiplez fz,d3] o MR @Ljfistsh
Cotdde s tod bdsdejipizdz@&OS(tesMp 2y jYQalf Ore 3 C
HiWtstod3d totso Odadzlz 8 ts ds'BhdrfSRY Ig ' Criscp 4 j Md J df dz
dzQfu@) steOMmiB d Miste J t5fdapi dzOM s ZIOKBDE J B3 5B 6O
BsteWw szt dyg M Ow dzj Mls OB d dz' dzets M lIs ¢ tcOL 9
dzj Mstsls o § ©ig©azqtdsjtdtgoels Cvdd ffdsHddzs Y G s d aftsH d Is

LOSo Ok o9& dH yjded?.
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1330 dzts3Odzdd Mo s2Milse Md3d h Odedz = Cted Mls

]l tcOB®WETB]Y FHtotyfeEnNdpslz] Hiso Odz m OLOC ISt L
Cted mis QEXEGiBDIs MshHisE®EBAdz! Sk o c0O0Bdlskzmy a6
KCNSHB tsdz' h z¢  fff dzg "6 ®GrO{dA} ({00}, B " dz ff tc 5 O dzO dz( L
MsMisQe o COYHEBA dLi " dety -ts ENeQ tissyc jsdzts | to sl
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dsdzs s s dztc®C Is § to, O dqdid v ls dBOGLfisdsdfisdz s Is(d3g «
Yz s dzsls B @O Isjtc L Ooadmddiismisd Isj i3 J t
MsMls©o O Ctod Mis OdzdzO Is O ¢ AQNSIHZOBIEHEHIOAESPY d
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ftej HMIsOo dzv ftz@®Y dZN BB BDL dgs dzOff tc O 9 dzj dzdz” 2
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Clsts ftcdosHflsdzd® oG @ jot®n dztsMmisd € t&dOMslds@drdds
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dzOMmr M jdedw tcOfmMlsotste o' HjtydoOdzd o Isj .
Wdd sttptO ) GEmPdm Ok stesdi3 f ste 0, 2

] COoyjfisej LOkwOoatydy » CtodMmlsOddt
or f Oeah dj CKENSHIBQdzdzro JHdd3r = H W jCIstse, |
1jkted. 10 tdfkzdSj 2.2 ftojHmlsOs dzj &zO M~
EsMisO ¢ tedflsOddsded 4 ks skt Osidn ©OMmlso s

1 Olstc O SwdiAN s Oczdz § to S dzj d o O dlaftf dz@Bj § aR@As !
Ctod Mis Ozz@PilsQ lass B8 dzj 8 o 2O dzdh 456 @dzday 26 | t& @& ks
RO -8 orhj IsjdfjtOlstk&f dePHesdighid ol b
ZOYO kO ¢ tod fds@uedzd L Oy

r dzv fYsSHH]jty OdzedWw s 3 jJ 6OIskzter tcOMmlso s
Blzs e W 2 dzC ydsdzOdz dzr 2 tj ek ddtks h g2 d3d ¢t
{ jBISBHASO td BHoRESSO®ROM d 2 Isj tedtsS & dzls t
fsHH Y OddY Isj &3 % 0@ T Iz ta 'dzv tc @ fi) leRapi® 15@izIs HOdz v
sustudOsyj MM MO Isj &fjtcOskck fda
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MOTOD Mewanku

/ KpucTannuaaropa

MOTOP Mewanku

Tepmocrara
? | I .:‘

T3H — |l | melanka
.} «xpucrannusaropa
—H
/ | L — Kpucrannmsarop
Tepmoparux —__ | | | e
_— mewanka
L — Tepmocrara
| | — xpucrann
/“’/ nnavdopma
L 1 /_,/
[ =11 &
II el | § =
= TepmocTar

tdMzdatE@ R g BD CtedMisOdzdzd L Oy tsdzdets?2 2 fiyls O dzts
B sBHEdG Mddyddd” Isjdficoskzi’

2.4 (jdidscjdzsMmistekSlsktcdy 2 OdzOdkzdL Stod

] sdzlz yd dedz" | B stsHisdz MY tsdzls O dadets 2 ¢ to
KCNSHd fdzj H s Odzd 3§ Istis® lisirizc dety didis ¢ Q diEBdpdsiicO .
d3 Jedin®g @drry Hzds HJOR) ste SBKLOL-Y8 4 Migd
ltojydLrdsdede | HIW©OSydsdedz j L Sy jtod dsi
295 K dz0 toj dzlsc j dztso M < ts dcalibugf 6 t)O CdsLtsddig) Wdikigd j o3
=0, 7106/9" | X.O)Y HBG B tkstc @LLylR)j tc jddzsdz] | 1
Slstc Oy § dzd 2 ) ddzls j tco Odj 53,166 dztsrodzls | Blc d & €
HAWteOC ydisdeder & §dStse, SwtetejCydw dzO Y
dL dzzyj dedw B'" dzd f tetso j H | GaysAls [115]s.d3t iy G Is
Br dzd bklstsydzj dz¢@ M f SARASZO064L16]] todgfs lctOIElz dz0 d

Sdzdz’ § (ST jteddgjdilst o Eltydsddj Mmisth
§ G2k PUzEc cOW v  YsksddSoe o1 )
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CoOHLOss 5 SoOHLOE FistkKisd ctzg? s P

dzO0 d dzlz yh d 2 tcj L zdz sOls -sHEYHQ idzE5®O v {5 tizd | delgj ot
BizcC s d&WL OdSd |

2.5 {jdisc) thseBE v Ists{

RLEU]dzdj R OO Is wal CRd fipkgssts ) lstkaias  Is ) & j
Ctod il GONBRD o Sl H S toj dzlsc j deso ME 2 I
(118 dz0 bkfksOds®Lj rRg vw) (&g @k ds§ B 20 L3)) 1
ftoj Hils O dzv jflaO fiffsBdiE? s tsdzh  dets 2 7 dsdds s d
sl sdzdicse Odgdze® His fodkyj dzd™ . o dL 2 Odz' dat

CKaHupoBaHUe

LUTOpPHaA WeAb

KOAMMaTop

WHTEHCUMETP

UCTOUHMK 4 B
U3NyUeHUs

obpasel
doronnactuHa

t Mk ds8 R 2RO bkMlsOdsoCd Hdvw fMi j&Sd Ists

{BOLJ Y &Moo EEP®OBR] stej , B MY Jud
fsotstctslsO®@ BBKOL YO otStkzce Itejrn BMj2. |
Hdzw tojedMmlsteOydd dLBBtOY jdzdWw ots otcj i
sBtoOL sd3, YlstsB" Ctodzdzdd@ddtctseo Odzadz” 2 toj dzls ¢
[B@®BL jyYy EMIsOdzOs dzdo Ot ls o {§ tsdztsy j ded J , i tc
sSCOLM 908 sMvw f s Sk cfd@sid®® I tg idzize QA0 dad @S tHfc
1l 641 GG O:
€ _
Q
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CHJNT f stV HisC &iei@adjddey o, ts dzdz" toj dzls ¢ jdizts o T
BN zsMS shisdes] tOMMistw dad j .

lted ftosratyHjddd toj dzlscj dztsomME et L
HqWttOcdtetse Odzdz’ 2 fEZyss, Clssir 2, f t
fjtcjCter o O h Iz ftow B2 fkzysec, tjcedmls
CAfMsdztsy j dedzs? § OteOczdzj dz! dats § 5o j tof desfls g

Y ted M j &3S ssfccOBE 5  d&3j sSsHE
nOOC s ted misd ujMpSksl) o dzdztizts =, F0i70H 9 tzds.
ftotsodagdz® W slsts dzOflsd dz€ d 1 diag 28 Q § tidz' Iots daf fi
Ld3zdz' mdd 3 OBY B¢ &MY S drpdgd LeOopddie/@BsMisd «
SBteCl ydzls j dzfd o detsisd tsktcOy j dzdese s § Y¢S O

2.6 RMMIzjHse Odzedj M jClktese ftosyfzmS O

RL dhmMmdzj HE j dsc 5 B @GPk Gdir® o ® teted © © az6
Hod §JOtOdzdzj dz' dgr J cteOded dgd dP degg@addzts dint
ftesf zMC OdzdwY tBOL Yytseo o kdz' steOW dtsdzj Ist
dmtf sdazdOmds@® BOIsd yj MSd2 He kzdzlz yGasy80 UNKY j €
Viso, fisLotsdzws hd?2 tjedmlstcdtesa Ols! M j Cls
o jNhiMmlse o HJdO{Os SN0 HHE d (Cs dabizs.

[ dzw fsor hjddw stsydesmisd tJjLEzdz' IsOIsK
o fsdzdegw dzd C OdzdBteso Sz M jClstetW sSlstsdzj IsteC

2.7 vjttBscuOoddjlsedyujMSd2 OdzOdzd L

v tediscteOo di3j Isted yd MS dd dL d3d ted dzd W
Mdder tctsdzdzs e 5 Is | to d3ts O dz@&AP 1E4PRL juinitertz® s ) § Bl 6
s fPEPtRh) o Y-wBEQdgs' o Isdecdkvs f1 Str h ¢ Ode
o ddzsjteo Odzj -12QUy.j tcOlskztc 40
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[ dzw ¢ stetisi) © B detzjsdede d3d Y j M 52 Zmlsts?2 yd e
Eatse dv IjtedBscOo ddij sted yd MSdfdB) daslOB] ter)
sHd d&Z2OC B " d&3d . ] COyy mlse J sBtcOL Yytso
CtedmMls Odzdzd yJj MSEiff j yfMlecOL y'f so j ton detsmls s & .
MsMisQo d/ ddfdf dzl [BtcOBEISC O { tsdzlz yj dzdg i t
f sditsh & tots G tc O B3dzdzRBtEustasnsafprglyfsgoy j dadjvd3iffij tc C
HjGdHBOIOYdd ¢ tcddntst® dzdiz@®plOCdsitistely] Higddrw d€ te d o
BOMMr s §J tco B dzOUOH Hazts &s 2 .dzZD)y J dzd W

T1

obpasua

Himenenne macent

[ Mz desE R PgPtej HYlsljdd4j ©Olkte’ HjEdHTIS

2.8 ¢ sggdgthd S0de@ d2d L

o Sslsdats Cjsdedjdz! IsO d dzd ¢ jdzv o CtedMmlsOd
O sagdis MMd sdzdztsc s O dzO dzd L MariandZ@0-ESn f j s&AsteHs of
sBtOL j Y tcOMmlseo oW dzd ) 10 dcdz HJ dtsdzd L
f OtcOd3j Istc ©d3( : EHjdz dzts g My @06 2o dph dzd J
stsdzyj dzlstc Oy'dls © CsptOPH j dzv dzd fts5 ddalsg dzmd
Ctsdeyd dzlstc Oy div §f wdsddEQJHARMO Is My j ClstcOdz' dz" ~
Hd Of OL t5dz0. ] sdzlz yd dedzr | L d&zOyd dzd W Zmtej
By SBHBAd3 dzj Oo dzgslstsydz" = dL By tej dzed?2 M Eyd
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29[ OL j tedzOw d dzls j B ¥ity sk sted W

RLEyYyjddj dBstoW sdzsedd d CKCHIHY doGsd tsta g
2O ddzlsjteW jtosdsjlstej [ ©O2C j dz2 MsdzO, sHdzed a3
wWyj2¢60 M ttOMmkkzhdd € todfMmls ©dzdatssigy d LCdlgj iz tiozs|
tcjdz WO o jtrndesisd WMBDWza F & B0 € kil 6 (¢
ftcdoJH] 2O d&O twdmkzdSj 2. 5.

OonopHoe 3epKasio

s e | s 3aC/I0HKa

nonynpospa4vyHoe

———

: cTeKkno

: AYyeiiKa ¢
‘ ] KpUCTaniom
nasep KonnmmaTop "

IeNUTeNbHbIN KyBuK

E obbeKkTUB

T oners

[ dMEdBuS ] BO kMsOdsoCd Hd dLEyj dd" &st
KCNSH

I COoud Mo j dMmistsyded ¢ O cdj LAnfP 1 fatizef ¥ 2 of fof
Hdzd dets?2 oee=tsdfilz' 6 328 &3¢ 3. 4o Jlsso 52 dzlzy,
CkBdC, t©OLHJ dvj syt tezOn HiB O O 3O jqlst) W Lts I
ZOL T 90jlsw fjHdjlsd &3, O Htkzets?2 dHjls
oL OwON O MW dz® Hjddlsjdr d 2 Cks, qd
Jodzls jteW j toj deydtsdzdzz s € Otels d dzlz . ] sfMC tsdzt C I
Cted MlsOdzdzO | dz2ORgetsc |y j B3 Sl G stdsets L j s
dMf sdz' L 5o Odztsf)! Yok tetsL tOyYdesj filsj C dzts
JLBBOY jdd¥ tjekzddttss Odhv M §sdish i s
HEs COdi3jter . RMtsde Ltseo Odzdj L Ofdzsed® dfts dgoa
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sBtcOIlsdzr 2 AtsH, yYbt fLotdY dts dOB dzt HOIs!
ddalsj tew j o daydd .

{Hdqdz §jtedsH dLd3jdzj dzdv ddzlsj tew jtej dzyd
BiYHEZ Holkz®W MmMtMmiHdddBd Mmojlsd B ddzd |
fjtejfOHE or Mtsls, t0Oo dzts Bz

oh =— (2.3)
CGHN T fsCOL Olsj dz i to] dzts dgdzj dzd v tcOMmiso tstoc
M sdz! L s Ocdztsf)! L dzOyj dedv 1 5C OKDPBJ Hzw  f t
sO¢ CO¢ YtsCOLOlsj dzd (KENStttslrdzj fladej s s
SBtOL 5d3, tcOL detsfisd0 ,02 AntsdsS dgj dz' j W O

1 tod tOhiEfhlsOddzd fmlskzf jdd §jtej djh 08 s

CtcO¥ CctcOdzd ) IsOdze j[dRY:d Odz' des?2 MEC stesfmis! ©
I oi 1 oi
P O p O
CGHR-Cddzj sdud M&d2 €4 -dzyd pzldz” Bls s ] deds,
Ctod Mis@QdAzjtc,00 dztso j MdzgOW € tsdgyj delsteOydw o j h
Ctsdzyj dzlstcOyqw 9 tcOMmlso,steg— - tHisdztsiyd Is ndxz

I o, (2.9

fitejmrhjddj.i +Jd&dupdPejHmsOodvil (]t

Is j to BRAUiECNC 52 SteOCIstso C j . [supo  isdedzy j I
Mstsls dztsh § ided §
S stesmls! sMisO ctOded 9 H S dzts tc d3C
(detste BOdz! dzOW MEsismis! tetsilsO) :
Y Qo (2.5

G HP-ZOC dztsdz o yqd dzOdz! dzts? f tso jtem detsflsd €

[Med odyddOd dzF 2 7 tsdddSm e ipds 6 W
M BBOtds? oddstos? fMsimisOo dvsmhj 2 IsE A
Mtsslse j SiPHo d qizO disdz o d yd 2Oz dgs ¢ 5 7 5 dzdzq
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aQ GQ%E, p V00X
pi ¢ pw cdQaE, p pw ¢dQY,

n (2.6

tHjfMe-12teddjlste HMdsS Oyd s ddetlg 5—e-fs 5 dz
—CtedbduiMSd?2 ©OHdEM kioflu)dduntizdso wi T tsie
i Isj &5t j tc@sife®y j 6f desils dzOW 1 dzj tc v sty
MEtesmls! tesMisO Hucdo difs@sdiyy Hd ZagP tesd ¢ j te ]

T 6 a@y 2.7
P W ch QY, '

J 1 €Y j tod d3j dzls On stftoj Hj dz¥v dzgp B Grtizdzfs o
o dyd dzOdz! dese s AtszisdS O 9 dzO § tf &o dAf jplad f &
ddals j oW j toj day d tsdzdz’ A Lkzdzlf Ciztf & ts ff s RizfiszOBAD tsic (S 1
Hod>Y J ded W dzd ded 2 . v O0dzeG j dzyd Odz' dzOwW v e s
tc O fgffipy o OOt d3i2cB).

1 jtoj H ftoso jHjdedj s 1 Sy jtoddzj dalstso
dstc 3O dz' dzts? MCBtesMBRFls cigfts O M isd fH\GRARPO O
Sftcj Hy dzj dedw BB &ZIsO o' "sHO ftesyj MMO
dzd di3d Is Jdedg% ®C s s dgw j Is mw dzd HsefMisOa CO o
CtdMmlsOdzdzdL Oydd, (©d fekdm)s] jStetg dhfitlsiO dedzO$ d dzj
eidd3 fesdRBA diBGEH gd

5.0x 107+

4.8 x 1071

4.6 x 107 4

R, cm/c

4.4 x 107

4.2x107

——————7 —— ——
10 15 20 25 30 35 40 45 50 55 60
V, em/c

{ dMz2BsE Oo d I a0 dz! dzs?2 ME stetshisd teshlsO R
fssC0 ©wOgdo @) ¥ DO E, dd d
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17613 1rtlrY1rvOC Mot d¢surtRYTGARC S
KCNSH, J[ufJilr11fdurmépmosovsuv{3 R 4l [B4YuUl

1 smMesdz Sk ) tcOB SIS ted Y- JKCNEH,
~nOtcOCIsjtedL zs h dr mw 4t d3j dedz" a3 MBsMmilsOo
dL cB@stew dzf = CKESHJEKNEHEZI®OE 9 9 Y dHEB2, 1OC C
MdMmisj 30 tBBL dZOYJ dzdv  OtcOd3j sStese kMmdztsy «
slsdzsmdls: mMw COC ¢  HEeNBH, JlskC sGde g filpls @zozdizlz
C 5By s dzj KESID@IKNSH. l OB dzdyjy 3.1 ftedoejH]
sBBL dzOyY 4 ded W z3O MM, Ctsdzyd dzlstc Oy d 2 d Isj
fswfdzgj dzgdv Ctlstster = BERHEI HOd HOA)j &

v OB dBhj®OOB dzZd yo tBh dr tBtSL dZOYj dzd 2

8 C sdzy | ZEENSHa "t Oflso ®icj , &OMM.
s C sdzyj dzlbdst® Yot a3 KOS flzBISH) o (5O
d3 O figh) .

& Ctsdzyj dalsites@sy d € ts i3t tKRSHIZ @ KNSH)
CtedmlsOdzdty , BBOMM.
BOMMtse OW  H tsdzv KCSHs @0 dzf dsdfs o tzed & |
W KNSH (0 S tdiff sdzj dzlstse o  fpd3 KCERSET
(W w p
BOMMtse OW  H tsdzv KCSHs @O dof dgdfs o tzd & |
® KNSH (W SCtditftsdzj delstseo o fts dzKENSR
(W w p
g Cst WWdydj dzls toicehy tc§ B g3 ifizk deif dglif
o KNSH)
_ o |$BL VW dydd dzls te OfMmIKEeIHjdzE NSty > fi
)
W

Ctod Mils KENBHdY] Mtsdzj 9o 52 dBFOMMs2
Csi WWdydjdals fjtejtcOMftcj HJ dzj
tsBtsBh j daddzr 2 Isj ted3tsH d dz2O BB Y J
W w |[tcOmMftcjHj dzj ded W

o BO MM OKANSHE] dzOMmr M j dzdzetsd3 te OMls o |

BOMMO ¢ sSKOSE(ds s 9 28 dzd SKNEH (6 52
mMedzyj 2 9o tOMmMlse tste

0 BOMMO CtodmlsOdzdz® KCNSH

BOMMO € 5B HKDEH (B & ods cdsd C | ENSH €6 &
Ckf sdaj dzs® o S tod fls O dzdzj
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IRMMdz Hse Odzedj] WOLEBSe"™ n WOo dztse J Md2 &g
K 2Ni(SQu)6H20 T K 2Co(SO4):6H-0 T H20

I smMitsdzr S22 o dzdljttOlskztcl Glhmkzlsmiseo zt Is
) d M Is KoME(SQ)A6H0 T K2Co(SQu)t6H0 T H20, fjtcor d3 1 IsOf t
s O dzts dL zud dzd 4 Ctedo " A tcOMmMise stcd d3tsMmls
cOL d&zd ydetse s Msmis o O. 17T dzd d mmlsiaj H B dz® dzff
MsMisOoa s wWOMIsstste®, o ¢ t5KBSH[KNSHIO B IS o t5
1: 1, 1: 2, 1:3 d 1: 4, 9 Is] B J tOIs kz te dzts «
tcjLizdz O fdMmr o O Ismhw W ste iz dzO A3 :

6 =4,354 + 0,335 ((KCSH]:[KNSH] = 3,7:1) (3.1)
6 =2,913 + 0,278 ([KCSHI:[KNSH] = 1:1) (3.2)
6 =2,583 + 0,253 ([KCSH:[KNSH] = 1:2) (3.3)
8 =2,444 + 0,248 ([KCSH:[KNSH] = 1:3) (3.4)
§ =2,632+ 0,26 ([KCSH:[KNSH] = 1:4) (3.5)

GHjilsy i3 j Okt O® d&zOMr "¢ dagd@o fePdylsjo UetOdzy jAds

©OMls g s ey ) .
10 dfkdCj 3.1 o SCostHddOOR zitcj 2 dz

LOadMmd dssMmils: MmMtse o3y Mis dz&QSH EKNBIis e tsdots Hli3js.M s d
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w
o
1

r KCSH Ha 100 r H,0
S
1

e
o
1

0 fl') ' 1I0 ‘ 1lf> ‘ 2I0
r KNSH Ha 100 r H,0

tdMzdzsEL Blslteds Mo dsj Misdzs?2 t©OMlsoe tied d3ts fi
KaNi(SOu)2A6H20 1 K2Co(SQu)2A6H201 H:0f tod Isj B j Oz OR 20

Il sedzzls' 2 S OEOClkjte Stedern ECOL'™ 90j
cOMmise sted di3gtsMisd Msdzj 2 §iod cedus@Lss o PEdglsC
fMte@odzj dzdd ) df OHHdkdo dzs?2 tOMlse sted Bis
rdzv dimidzj Hse Oded W L O d i d Bis fiyls KCRBHIM Is ©
sls fMtsisOo O dwPMbbd EARMDfdFOdzdzr dL tcOMlso tst
Msslsdatsh j dad j o3 dL 5B tel de'ddy Is s 1 tiscz Y ts dnjf dslsiz
CtedmlsOdzdzdL Oydd o yYOhCOL 1 jlsted. U j o
MemMls@os dzv &zO@ 30, 40 d 50 Auw, MCstwsmis: t
tcOL d3j ter f sdziz yj dzdz 7 € to i3I0 dzéigtiz o1 tshgaiz fylg @
Lo diddistsMmis! ftoj HMis Ordzj dadic OQ[ € © d fig IfdaSdgts |
Ctod MlsOkzdz® Ht16OCIsdujmMSd dagj L OadMmdl tsls
LOadMmdl btd ¢t s jets MtsmlsOs O.
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1,0 4
m 30°C
e 40°C

08 A 50°C

0,6 |

04 -

0,2

X, B kpuctanne KCNSH, macc. gons

0,0 T T T T T T T T T 1
0,0 0,2 0,4 0,6 0,8 1,0

Y, B coneson macce pactsopa KCNSH, macc. gons

{ Mz st 08dBd BsMis! MihisOs O KEMSHES B dzilpts B ls © & g
cOfMlso stcO

tOMftcjHjdzjded] St sdzj delstsea di3j Y HE Isc
nOKLOCIsjtedL s Ols!  t©OL d' d3d-tc @ usdatty dlzf yaf 7} datp B«
slstcOy O ls tOLd j] Mot @OlHtyls j ok s ded
CL WWdyudjdlsORd wOMytejHjdzjddw. It dLBj
BroojHIB tftjH]jd]ddY CBsBY ¢ ydpilealgsy
HOdz dzgj 2h j &3.

] jdzd yQdeiazH j &3 dzOL T 9 Ols! C st W W d yiefjsdzls t
C s B 5 dXCEHbIOIAGNSH):

= (3.6)

Cltsls fOwLOR]Iste ROLOCIjtdLizjls tOL dzq
CtedmlsOdzdzy o o tOMmsotstej d dMftsd LEjls!
HdWWELdd.

I j dzd UG 0t OCIsjtedL ¥ h ¥ tcOMYftcj Hj dzj dz
CtedmlsOdzdzts s d Misdzj o522 BOMMELAs & @ ff I 9f § tdz
fitejteOmyftejHj dzj ded ™
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~

Q - 067 (3.7)
Cstsls §OLO®Rjste bHsejd ftd OdOddL j

cOMmMlseo stc® d, CO¢ mMdzj HMilse d J , dL d3 dzj dzd
fosyjmnj jet ©shlko.

] 4 dzd ydudzlzs Z H § d3 ZzOL " 9 Ols! sB tsB M j dzdz'
ttOMmy ted HJ dzj ded W

p 20 2 0f 39)
W W Q 0 W

I Bbisttdd SfddduyimSs? sydmlscd Itk

Col WWdydjdssds tOLHjdj ddw, §sMisd Ck

B AWOL 3 tcOMftej H] dzj BEJ A, C B sezjdasga . ¢
dZOC O &zdo O Ismw o ) diHeC sSIQo JWiHKG2, , 1C jordig a5
CodiRf sdz] dzlstse  dz o SL By dzts.

1 0 tmdesej HOdzdz =, ftcj HMIsOo dzj dzdz" =~
sBBBM jdadzr 2 C 54 WW dyd dels] Mz @distL tc 3H jSdzj dzdw |
1 S jteddgj dzelsOdz! dzr = H OdzHzf & O Wis of dafs iy Mdd dzP
Isj B j cOlskpdzd zOH'" MsMIsOes © tOMse SO,
f sfls W dzdz” d3K=(3 , tBADOdZ' 403

— = cpegHee 3HadeHue

T T y T g T T T i 1
0,0 0,2 04 0,6 0,8 1,0

¥, B CONeBO Macce pacTsopa, Macc. Jons

tdikzdtsfeBe B dzdzr 2 Ctsd %W dydKjodzla CoQffffdtatsmls
CSBOd ksosets Csifsd dsO o msdj o

85



RL bkwOodzgj dzdv (308)c Eydds' spdw i stk ty ¢
CeiWWdudjdadsr §jtejteOmytejHjdzj ded W :
0 =—— (3.9)

Q =— (3.10)
tjLkd O t©OMYjlsse NHeshdsd s cWdead
LMY J tod d3d dals O dz' (e WEHIUAN O dzdz" 3

® SKCnepuMeHTasnbHble JaHHble
k

xCo

kxN\

3,0 1

2,5

2,0

Xi

1,5 1

1,0

0,0

. . . ] ; T . . ,
0,0 0.2 0,4 0,6 0,8 1,0
Y., B conesoit macce pacteopa KCNSH, macc. gons

tdMzd8EsBYMdydj dsr  § | KESHOR ) 6 § K NEH zd v

[dzw  ded € j d> oaf)j e MO H dzv Ckiss Olizz kBtcd i) joc
ftesyj MMj CtedmlsOdddL Oydd ¢ tdi tdgdzlsl dgos
MsHjteyOdzedj o ©wOMsotie] §OHOjIk. Clts L
Ctod ) KONBH@EO S s ydz' 2 tOMso st SBSEBb PEiHHY |
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BOMMO Mmd3j " Odzda e dzda ;OB404 =20, 08 @)
t OmMMislstedds dlsj eOydsdedalzs A jKBRSHtc O
mMyudlsow, Ylsts i-tsidd O€ Oy witslaf dz0 € tod fyls O dzdzO
f silstsw dzdzlz & plo sz Qd R M MBPo § tzd i) © Agz® MW dzC
qb =0 J Ya (4.2)
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) sMSsdz Sk Olshidf® g dzdis®ig3 68 , 7 Md~BaOdz |
¢/ Bsdzr ) d kOSyj] BddLSd § OKNSHKESH o]
(OB d&dYyO® 3.5), & dzgj kuydls' o OjKENSHEBES] fic
jes MemisOo @=2, AR YCTOBESHOC | (jHY cEOE
tOMmisjls o SCddbduimMitsd Lixddi, It Ml
CtedMsOdkzdzO e d BAY IS dzj |
) EMlsi-sdzOc¢ ] EOMMEGSHE @ difls Odzdzj d o

cOMlso B8O 0o dz¥ ¢ BG S0 jYstiydsc | igtieely 1 j dzv | Is
EtcOo dzj dedw (3. 8) :

UBGEHO di30OMMr CdoLd3y dsteldg Walzg'tssd o dzOtetsmh j o3
b = 0 - (4.5)

Il mMdzjumlsed] §jtejrBHO dJLBBEREsWd »n € 5¢
Melsdesh jdzdw s drer dBOMMT o tOMlsetste] dL d3j
a =a -qi (4.6)
a =d& - (4.7)
UBGEHO dzsor ju LadzOfpfsdzd 9 ts2 BOMfa: otcOMm
Mdzj Hze h jd3 Mdzs] CtodMlsOdzdzO MlsOdzzls tc Oo dzr

“@ =— (4.8)

G = (4.9)

tjLkd sOLr dljtwOydedsds & tOmyjlstse f
Hazw fj Skttt o Kdesas®) { gkad=1 10,}8)( ftcj HMls
edMkzdl j 4.1
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Motsls defsjh[gCBH:[KNSH]=1: 1 d 1: 2, BT" dzd f sdzlz yJ ¢
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sO0Cdds tsBtOL t5d3, By des kB jHJIs! Mw
fpd3y M Odzdz’ = KENSHI Guizdgef &5 § dz! dzO, d IbtejBlzjls
Hdzv  jVY EfMisttOdsj dzdv ddzd bkdj dz " j ded ™.

4.5 (1OMuil f tddlySdzfeviz® tzvzts 2 dzj tsH dzts
fdsj h Odzdzr = ¢ KANSK O dzdzts o

]l 5L i3y dzr 3 MY sMisB s gdzCAIESQ O dzgzizts ¢ datiztf s
d3j dz' M jdedv Hts fted)) d3tzy dzef § fs thyedzQ ufed@ifdd s ¢
tcOfMmlse stc O, HdzZw Qo ddz! des?2 tstec OdzdL Oydc
ftesyj mfmr, fedotsuwhdj & dLd3jdzj deds Mmtsle

sOdis s MmjBj dL o34 dzj dzd J MemMis©e O ¢
dL o3d dzj ded v Mgt fizlc@o @O @ totsdzls § € tod Mis Odzdzd L
o ftojH" HEN | dic difieiAti@y, tc N ydIls™ e Odz dzd" ' 9 Od
Codey dzlstcOyd?2 dLdBsteW dzr 7 Ctsdi3f sdzj dzlstso
Cl W W duefejodad t6j H J tzg dedWstsd3  dzj  f tod dzd gD dzd
ftesyj Mmr BOMMsY jtoj deasMO, s MEstetsMmisd ¢
fs SBl jBEz tOMsoat©e®. [ jyHE kjd {Isd st
MtsMisOe ftedftse jtoern desfilsder » Mdztsj o tOMmlso st
tesMis©, CtecHO { totlEffijr SHJGVIN W ftdscgpditstwotsO §f 56

lfjtcorj LOHOYO tOMftcjH]dzj dzedw € Bt

WOoLO®Rd o L Jiyesstislefd tocshisO € tod Mls OdzdzC

BN zO tOmMmdiislstej dzO o tcOB SIRPr du di dddzjlstds@iz0OM)

g dzd n 5 MO @O fdBitei MictjcOydd ftod

CtedMisOdzdzdL Oydld BHOBLEfEAOD jdz odH] {150
PtcOodzj dzd j &5 Stsdzo j Slsdodes? HAWW kL dJ:
—= Dip@n)C (4.10)

GHQT Ctsdgyj delstceOydw o jh jfiYdeeQ Cds sed S 526 5 E
Rt sdz' Loz jHAQ dgdzts dis BeOLL daQfulg cbad jver | dz0 sA4dzd \
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U OB dzd2yPB B L dZOUijfdasicd' L 2§ iB" § H dzv tctOMfizg fske@ of s H

R dstc 30 dz' dzOv MeBtetsMis! tsMisO CtodMmlis
t o tcj dzw

CtsteHddzOO o dzjftsHody dets?2  fdMls
cOfMmlsswddj Gl ksySd xd@yOdkO S td mn

O |tcOodatso jfder 2 ®BEBN jdader 2 Stsi W¥Jyd
. [1WWiClsdody 2 ®BEBN jdader 2 StsLWWIYd
s Oy dzedzB tcj 3 d B4

LWWjClkdodyr 2 GeGBN jdadzr 2 St WWdyd
GZOYOd detsds § jtoj RsHdasds tojyddsi g

tcOQo dztso j Mdz" 2 C 54 ¥ W d KeCp(8als) HAD MY tcJ H

G |[LWWjClsde d 2 Csi1 WWdyd jKeRo(SQYcBMYy
MsOydsdzOtedzs o3 tj 3 d d3j

e 18R iCIdody 2 Csi W W dyd KeEKSO)ts OHbE o]
BOYOd desds § jtoj nsHdesdE timddsi §tod

de | BSd ZOKCHSEHMDe Mdj o2 EOMMJ o
Bis dz' 2O KCofSOHD e Mdzj o 52 &OMM) ©

Bis dz! dzO K Ca(FEWIHRD 0 Mtsdzj 9 52 BOMMJ o
MisOydsdzOtedets s t6j 3 d d3j

B dz dzO K. CHIHD o CtodmlsOdzdzj o IswyS
ZOYOdz dzOv  diECHSCOMM o ezt d M ls O dzdzj

B dz' dzO K.CHIHD o CtedmlsOdzdzj o MlsOY
d |stsdh ddz0 HdU ¥ bLdsddscts mesY o O
Cei WWdudjdds HdW¥bLdd S sif sdzj dzls O

X

w
w
w
w

€3 €n g:‘ L |

Jtedejh jdedd EwOodzjdzgdw (4.10) L OHOE
Eindzso dw, Stlstste’ j] Gt Hj &vsls:
S Cdpyj desteOydy ojh jfMlse O d&zO W tctsdzls
Bs BB dals o tej di3d dzd :
C=Coff tetgO (4.11)
- RO jtedOdz dzr 2 BOXOd o jh jMseO dzO W
fslssCso ojh jMso0, ftoditHWh jets d&O cto

ZrtsHYHgegs © YdHECEE WOLIE):
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D—+R—=0 (4.12)

LOCEdz L d3j daj ded v C sdzyj dzd@@yded j o 1 £
ksuSj CtdmlsOdddL Oydd (ddd d&O Bj NS sdzj
C=Coff tox] D (4.13)

] w©OBGl] 193 ddp@Bndolseds Odiw  fdk y
BOMMsse Bj ZO o GBI j&j BJjMSGd] yds?2 H
dL B4 dzj dzd 4 s M istOte Oy JCfitehig i ISOciszOe o Is ©, § tod
412. 1 COyjmej {§tedd3j tcOko4elO f ikdidsHe@| o tOQ filsldr
pjhjifmMlso® o CtedmlsOdkd &jd' "j Jjct ©OMe
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Distance ——sm=

{ (b dABLy 24).BO t6OMY tej Hj dzj ded ™ o j " j fls ol€8]. o
) sWidzj dedw o Isj Clsy

I dZ0yOdr dzr 2 Bsd3j dzls o tej d3j dzd € Sdzyj dzls

CeOddyj M CtdhlsOkded €a&Guegd dscoydy o

e zOMdzs tOo dzeso j fMdesdslz S tht W W dydj dzlskz toC
Cs= koCo (4.14)

) o<l YOMmls: ojhjflseo0 B IEHsills @ dedstsc
ZOC Of d&zdo Ols! W o fodyfto jten desmisdesds )z
Ctodis Odzdeeii) O dte@dzd y'r StedMmlsOdzkzO o X dHC
d2j €42 € tsdzyj dals o O WS oagy 2 dz® Gy jedted jimfytc j H Mls o
MO®kEs?2 ctOddyr % OL. | xépdn niztd (e jdEtssds
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@ZOC s dlsmw  jojh jesdfO §j d@wjodgddgd udIsfmw. v
flecsHEBdY Ol MY His kjn ftte, 560 frlsss
ZtcOo dzso | Md I3 Jjoc isBBlglEds tcOMYf dzOo © (e O Ml
1 sfdzj 1 tsets MsMmMisOe YdHEB2 WOLT dz0 ¥
B dgv s mw, d fesyimm fitwj2Hijl o MsOyo
Ctsdzyj delsteOYyd 2 o jh j fgisy Of toflsixfvHdgds 205 WiQiL |
G @dzd Cr= donstf ted dz#)B 5d3 1 Oyodz: dz" 2 1 IsOf,
9jhjMmMsaO® o fHJtodf tso jtcn datsfiplizdztyg dgls & jztggztzy s
Slsdzts M d Is § gztc dzts dzO0 y O dz' dzts 6 G, L dggOdyj wdzd Wi ts s O
sBtOL kN jesmw Mmdzsw CtodMls Odzdz@z' dylz@Lj " of @]
tesMis©. | O2fcf i daed 4L B dzj dzdvw € sdzyj dzlstc O
fndzts § d o Cted Mls Odzdzj ) L Issds @& jd Gsa3d
Mslse j sMmise j dadets.

v ddzdzj tots 3 B ' dzfs i sdzlz yJ dzts ftodBdzd y J
fted Y sdsjdidsdizj dzyd Odz! dets?2 L Oa dfd Bsmisd
tcOMmMMmistswdzdw HEts WietsdzZs O CtedMmMisOdzdzdL Oydd

~

Qo p p QQ ~ (4.15)
GHkpT tcOo dztso j Mdzr 2 C i W W d yHijddiste dgOlf fdjwh j firk
tesMisO SO HsOWMztp@asd HdW W EZL dd i CsdsicH tH AzOWNs(
stsy¢d dz2Oyodzd CttdmlsOdzddL Oydd.

I gy ddsH j dzd uddzdzj tcO-1 g d dg@Higd dds j s
(11 dH] [Eudbr o Odzsfy! fjtejdi3j"doOdzedy o xd
Hodydddw XYdHSBMIsd dO0 Ccic@aziq@ jledhdzelse B dzd
ftsojtorn des-lhBd Mmdz owLCBGEts Istc 4 dzd W 5B 1
CJHtesHd OB yj MSd2 Mmds?. [dz ., OO s tac
Cobbpbtsttsmis! §olssCO dL djdvjlshv ks dakz«
sl J 3§ ANdHSBMisd. RL BJ dddd s QPO elstindsyf
o jhjMmMlsa® o Htodtitse jtordeMilsdatsdy Mdzsj, d
mMieh jMmlse jdzdztsy dL d3d dej dedj, dzOL T 9 O sfpw Ists
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v wtsc &ZOMdes Isjstejlsduj MSdds syj dzs Ok,
fiod di3j odzs A jfostdpiHssiSd s st dzh d dzz 1B ¥ W kL

1 =52 — (4.16)

GHjJi Cddzj BOIdyj MC OW oBi sy d v dfjHdlds s dly
MCsmis! hdssdtsets §sksstO.

[ SH j dz 1leg dhmftsd Lkzjls OS dOL"™ 90
Colstetsd f ted dzd GO Ismw Yysts o ftojHJ dZzOR
stsdzh dige Y j dzdi Y JHSMisd tlsmikzlshsokjl,
ktsdz' s L O MfMuyujls HdW¥W¥ELdJ, 0 If ® dzdgjte
fdteddBBi"doOddd, It JMmls! Ctdyd dzlste@ydw
vsOCdd3 tBteOLtsdz, o BGldazdyd] tls o&tHJjdd U
Ctsdzo j CIsdodes?2 HAdWW kLI ts¢tcOdzdf Upjsdis  Qats &
HW W kL d tdisasds! ey g@dzag®j bfhdasesdj (4. 1
o Wtd3j

C

C=Coff toxfd (4.18)
tdhJddedy H dzw LWWjClsdo dzets@ s CL WWd
MsOydsdzOtedesds 6 jydd3] MO § &sHj dd I

. 0
0 (4.19)

~

!Q p '?'Q.Q_
) sLHdzj j, 126 ciOdsls@sH j dzd 11w BT dzs  dzO
LOHOYd, oSds yow dOyOd dr 2 f§jtej nsHd 2
. W QW

Qo —=— T T Q0 (4.20)
Yo P 4.21
| 0Gp p 30Q (4.21)
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t dhddedd “feodf's odeffjvj dzde” d3, Jcet Istsydshls
Hieke d 8] SSH | d2v BJ120.z0dzd L dskzj Isfw o |

R sdz! LW L@ dzj Y (BBY 826) § totsdzj H
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v d Zz]l2BO. [vted Hkzed] Stwder j, @BL cBEGS I
C stsHj AP 11 g fujds dsjdz N lstsdh ddz0 HJW Wk
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fjejMmMjSoslsmy o dOYOd des?2 IksySj StdMmls
CodMlsOkdzO dzj LOsdhmdl s MCswshisd ]
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vsO0Cddz BBEOL 53, L 5 dzOtc dzOW dzj SH dzste s
Cted MIsOdzdzOr Mow L OdzO dzj Istsdz €5 ) L d3d dz
tetsMisIOO e OL dzedy" o St WWdydj dzsOr tOMmYf toj
dets  d o Mdzj H ffisaiaPie dziedp B O esyJ Mmse  3OMM
fjtojrtsHdesdz toj y dd3j . [ dzw zfmlstc©Odzj dzd W
fSHHJjteY do Ols! f smMistswdzdzr d3 MtsMisOs tc Ofnl
l sL ddtsy dzr 5 MY smtsB 58 d®H D jglufigVdedsin Wi ldsticds O dzd L O
tcOMmilse st O Ofas dztdgly yd OC ts dzlz, Clstster 2 z y«
dL d3j dzj dzd Wtc Ofidsifl@o00e fls Oy d ts dz0 tc dzts d3, IsO¢
e dd3d .

s Oydesd@®ipgoedds ftsHfdlsSCd EZydlsr a0jls dL
tcOMlsotstc® L O Mydl t©WOL dzdydeasets o n sy i j dad
dzj sBrtsHd @ twjckzdzdtcse Ols HdzZw ff tSHHJteY O
5OS d sty dksecs MshisOs O €todilsOddo.

lted wsMmMis) YEdiROowd RSk " BHEHBEEEE
dif § sMmistsw dzdztsRL G € astgidgig 'd o " tetsh j o5 dSted |

W “—YousscEHO KBOHIflKNSHe Ctod MisOdzdzj tOoe dz@ M
, +, 0 , . .0
a w” ﬁa—n a P W” o%— (4.23)

VHiME 2, 2% Ml hdey v dzs ls dzE@NSH T € dodf Afis
toj dzlsc j deslstezC Iskztedz” d3  MMmdzd His o Odlad v d3- ( Is (
B dzv cdzr jKCEHORNGH  Micj H dzv W BEENIHEZ0 T s BB G
oo dHE BddL sMEddNEREME® Sipyri®0ls ! sH d ZOC s
HS O OB BSGHO EZwOoadzjdzdd (4. &3 Ha zdgzdp trd Dgzts
LOadMmwls b otej i3 dzd M &M ISP fislin@ o  § Sstindsiply Gzt
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~ ~

& PO — (4.24)
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125



g 1 Iss?2 yjdz s B Lo rftas@ht jdde'C dH eBQ@ df tod M ls (
f Mtoslsdetsh j dzd W BIKCSHHKNSH|dzjldzls2zsod [ 1: 1 dzO
stedj dzgsOydJj?2 ftseojtwrndesiylsd (110) Gted Isd n
9 HOdz dgj2Nh jd3. uvjBY jtoOlskzticO® dzOMD, h s st
tes@lstsBtsdnrn CtodMmlsOdzdztso Cff ) I ® of dzgdz@zls @ dz8 dz'd;
fsdzz yj dedz" j M & dgs(fiiyinsd s @dets didzts O dzOdzd L O,
[K2Co(SQy) HLO] f ts H dzd dz] 1Isdn sBtOL Yytsoe - B1c
Ctedor d3d, tWOMMyUdIs Odzdz" d3cq = 0,50H tzts tc gk dzg ~ ( Mt
(ted Mz dats € | 420kl Ms j H j dzW dzd 5 dzOyOdz' dats oy
(Wstedge dzO (4. 14) ) d ft Jjets MmMsmMisOeak
LOoadMmd dstsmisd dz0 { dzO Is KCSH]:[KtigH] =1ty & Ky 0588 ki <zd :
0, 45, KCBHHYKNSH]F1:1ko=0,42,K =0,53.

:/”'

N
~

N
o

=
QO 16
Q
e
., 124 KCSH:KNSH
< »  1:2 3KCNEPUMEHT
8 4
1:2 pacyet
4] e 1:1 aKkcnepuMeHT

1:1 pacuet

IIIIIIIIIIIIIIII

PacctosiHue oT 3aTpaBku, MM

{ d ik dets < Odinf licdj HKpCABGRGHMOY 5 H dzd dzj S ted fls O dzdz
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(4.20) fMdzjrukjls LOfdmMOl! 1OCdd BB EOL 50
o w

Qb =—— B8 0 QnQ (4.25)
SCEHO fdkzy0j d
. W

© Y T8 on o (4.26)

1 smMedz S22 fsHYfdSCO fLotsdzV jIs dzdh !
dzfj ZHOdwIs! jets BlslszZHO, dO Htdy 2O thk
Hisdzé¢ Ctlststectsets o Mbdzj ots?2 dBOMM] tOMmisot
H O dzdzts 3 WiRlFISPAGREESCY IHELO. yYpPkl' dzj sBrBHJAB -
Csdeyd delkeNaSO) dHMO ( sts  § Mis p o gpdad) s d3j ]
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