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Eo 0g*10™° a Eo K q
1000 0.12019 057333 0.99269 279973 0.99725
800 0.13627 049133 1.06769 376961 0.99739
500 0.17320 048361 0.89617 5137.39 0.99721
200 0.31293 0.32103 0.89306 1323189 0.99749
100 0.45590 0.24892 0.83620 24496.16 0.99764
vOBd&dYyo 2. ¢fftesthdBOYqigddd jo HQ e ddilster
(o fo 10 o (o ¢ d
1000 1,39937 0,31346 2,6652 250,14107 0,9976
800 0,1218 0,67345 0,90407 1201,97302 0,99887
500 0,25945 0,72701 0,73506 1317,98371 0,86594
200 0,72436 0,97782 0,87591 3552,13917 0,99978
* 1%
1207 tdfm 1. 1 O¢
00 ] Of f ets ¢ Md B3Oy
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T Of §f 561
100 d 13 dZdZtS (
fnd wd dz
80 ~ oL Od B
60 q " 5k
G dzzB ( ¢
40 [ ] U- tG B dzq g (
qw fotec
20 - =800 HYA
o _ _ _ N4 dzy L«
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OB BMW L d Ui MSd2 M Mz JARILYE 1 eAt1Et s G J ol
Hi2Mlseadlsjdz dzr § ydmdzO.

Il dzO2H | dzdes? @Oz sgbntcOMIsOjls, HEMisdecOw
Br o0Ol! . [ldijlsdd dzgj Stslstster jBzOBE tf dzte gz edzs 5RO E O ff 1 &
udmazO oL Od dftsf 2 Mise d2 YO

1. 1 OatHdIsMw L da@qgp. dzd Jte dif QO@zs|ds k] bdsd@dz® di 20 JurRifm Isc
d B0dz' = cdzzBddzOrn BOCMd BOdz! daslp MwL daPtag dgshif.detssd #f to d
o jdzd yj ded § d3 G dzizs d dz dzO BISB I51@  dzdi2® y stz @i70dn Is 1 d3 jtc"j @ 42!
Mtstslse jIsmibd s Mgy Bls digy to, | Ot EZcdzj esHO o yjdzjL j
sl A d&zOn sHAUSHYY o O] &3 dz2OyddzOjls Mmd3d M Ols! Mw o dzj o ts
G @zd y- sBd&ZOMIsd twjLlzdz sOIO oMmMjcHO kg 8 djj dsfiipw .,
(sOBdz. 3, 4).

2. 4 bkRgide hjdedid3 §JjtcotsdzgOyOdz dets?2 1 dzgjtcedd ( dz
Nd) fGted stsRdztsd @ dzzs d dzj 5B ZANGJ Isfgy L ¢ dddEPlsO] ISP X

3. uw Rkojdzdyjddjd Oltsdkdsets o j MOH jeddy s @Y © oz
3y " O Isw o dzj ot/ fssipEMPl by dzs | O d d BsMis! §etsy
GteOdzd Yy’ tsB dzOMldsds tWOjsisiztsls@®ls O j MO o MjijeHO kBT 9 O
Csdzj Bzt h OwWfw (lsOBdz. 3, 4) .

[ Odzj §j dOARBHdIMY h O HAzv ©OMyj o, f sM¢ sdzt €
ftcOCIsdyd MSd daij BlsdzdyOsilsmw Hike Bl HtkzeO. 1 to
L O¢ ts dztdiizg tc dzts

1. Wy zdB3Odzse 5 OlstsBdesets o j MO dzgOdzj sOs h j 2 yOfglsd:
1020), f ke jdzdyj dedj d3 ¢ dzlz B d dig O fiphs@Blsdz® H( jlsdgpvdz. ts d3 (dEQ W

2 . a Fojdzdyjddjds Oltsddtsets o MO  d&Ojdafpdgt©s h
o j zdyde OjIsmw, CHEMBGEEOUz (D6 tzdzr 4 ( O, B) ) .
v OB dzd yo 3. 1 O dMd ddtsils! ftetsyj dals © fpdsd M J ded W
sls YydmdzO oL O di3tsH j 2 Mlse 2= R06zH) §&800zj otsH O o N,

h* 10, f) d3 B1, % B,,% N, Bs, %

1 59 47 10 106

4 46,6 -12 27 34,6

8 51 -35 40 16

12 57,2 -48 58 9,2

16 64,5 -59,4 87 5,1

20 74,2 -71,6 120 2,6

a)

h*10°, i) d3 B1, % B,,% N, Bs, %

10 69,2 58 8 127,2

20 57,5 13,6 13 71,1

30 57,5 -12 18 45,5

40 60 -29 25 31

50 65,2 -46 28 19,2

b)
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OB ddYO 4. 1 Oo (ifdfjdsindsd ¥ §dejsoyg zls § OO0 52 ¢ tcOd
sls YydmdzO oL OddsH, 2 Misa)der2 0 Gbs e B®PL ©1d .y j dzj

h*10°f d3 B1,% B.,% N, Bs,%

5 16 6 55 22

8 16 0 65 16

16 21 -12 90 9

24 28 -21.8 115 6.2

32 36 -31.4 145 4.6

40 45 -41.6 175 34

48 55.1 -52.9 200 2.2

56 67.6 -66.3 250 1.3

64 85.31 -84.88 310 0.43

a)
h*10°,f) d3 B1,% B,,% N, Bs,%
1 20.9 18.5 35 39.4
4 21 -5 60 16
8 29.6 -20.5 90 9.1
12 38.6 -32.9 120 5.7
16 48.3 -44.5 150 3.8
20 59.1 -56.8 185 2.3
24 72.45 -71.3 230 1.15
28 95.46 -95.34 440 0.12
b)

tJLEkd IsOlIsT tcOmMyjbses slan o LOsadMmMddsMmlsd Bls A
tedfm. 3, 4.

tdfm. 3. 1 0oadimd ksl sl A Hdw Fedzj tos80® o N |
C1 lh= ]d0*106 2,0v10°; 3,0%10°; 4,0*10°; 5,0v10° ( M dsB). ( 1
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gy © . . . . . . . n*10°
—12—1 2 A
tdfm. 4. 1 Osdmd ®ksmlis! sl A Hdv A4 dzj¢=®000 ¥ j dz

¢ 1 Jh=Qf1*10°; 0,4*10°; 0,8*10°; 1,2*10° ( fydzK). ( 1

1 dsOMYjsOF sla o LOsdMmddshisd ©ls ddkzedd f
tj Odz dzOW (5B ZOMIs! dzOR Y Hj dedY tjLbd OO, 1 1t
BOC Mg BERO, d L Olsj d§lsdsdisd dgO jdiy € sissacOl§ ' L OF s das 3 o
ftod dzORds yejjQid dzs? B &ZOMIsd ©f tej Hj dzj dad W .

1. s0OC (sSCOL 90k ©OMUjlsr, fttd dOdEd @Ist
&Zjesd hdr cdbsddOs ©B&OM! tojh HE €H@dsG) W shions dzf L
Csltesj mMestwhibe | lemisk &z j dzd yJ dzd @ dizé 15 jdadzB V] dz'ta Bl frjdsO Is O t
s " Of v oQYlsiPots d Mz

2. o kZgjd Mjddjd §jttesdzOyOd dzts¥s diydaj tafc dogd hyc
sHdZO d O 3j) ftod GHds?2 d2GE g Lkl ekl 0 dips jd
@ Isfw .

3. u ke jddujddjd ¢ dozdadezs? B dz lsdyd] Qs @il
tojLizdzt OISO Mmd3j " O] Is s j alafig @ o ﬁsBGﬂzOtjr]tlstq’qudggdmdzI@J Is fyw
&jos?2 CcwOddy’ ©B&OMISd kdjd! hOjlsmw, dqdscHO dz
109 OV GCteOdzd yo© tsB dzOMisd Ed@;dmdzlﬁ)lg'ﬂsjr]d%dzj(msommmzmls'
ofmMj eH O QzlsFyvdz' b

vsOBdkZdyd 5. 1 0sdMdditsmis! HwsyjdilsO Mmdzj M j dedw dzj
s Gdzzs d dzr f totsdzd S dzts o | @p@Foe2004F=800¢ dzj tetsH O o
h*10°, fr) d3 hil , fy o t1,% t2,% N t3,%
1 133 35,4 75 9 110,4
4 969 -11,5 46,4 50 34,9
8 3587 -28,6 43 140 14,4
12 9415 -34,1 40,5 300 6,4
16 22904 -32,8 35,2 800 2,4
0)
h*10 o3| hi, Mo b1,% t2,% Np, t3,%
1 92 42 85 7 127
2 256 8 62 18 70
3 538 -11 50 40 39
4 1038 -23 45 82 22
5 2018 -27,6 36,8 220 9,2
b)
[ dzv teOMmyjlsO sl A o dzO2H]j dedats? 5B GeQffitis ddzj 0 tsEseteRtas
LOCtdetsc3j todetsisd ftsojuHjddw hOeO [ 1/ .
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1. 1 d" &BOdses Ostddkscst o) MO dzO digels P& " § b ad
OB dz¥ Hj ded ™ dz ko jdzdyude Of Isfjudy giadial jods deds CCesiEz b)) .

2. 4 bkdkjde hjdedjdz ffjtecotsdzOyOdz dets?2 1 dgjtecdd y_
dzOB dz¥ H j dzgd W ( dzgOdzj IsOs h Ow yOMmlsdyO® d &Bdh jd@ sHABO

3. 4 kojddyujddjds Obsddksces o MO dOdjlsosh j2
&A@ Hjdzd™ h OC¢ ko jddyude Ojlsfy MdOyodkd §sfhlsjfj ddzt

4 dMfcd LsoOddjd sla M kuyjlstd §alsjte! 1 djted
fjtcocpyucas{ls' 7 Obtdise d Ctdyj seOydd SOMSOHM 7

stdzyj delstcOydvw tw©WOHJOyYdsdzdz" »  HAgdVd] € s @M@ dfckdyf dff tis
W stk dzj [4.2. 8) dL

E B, 2™dE, & " & h- hid dh
d*=2 22 a nyn(hl)eXFélE 1% |

C.(Eo.h) = (4)

0 .
EZmax' Ed = E2 N=ngh- k/ , /2 +/1(hi)/2
ltojsBteOL W HOdzdztsy o7 Oy jdedd, dd3d 4 d3:
_E, (B, - E) 2T ~__ & h-hid dhnj
C.(E,,h)= =4 > —Zmax__—cZ y.(h)ex : (5)
k(EO ) Ec (EZmax_ Ed)r1§”oh—[/]2 | Féﬁ /2 6/1(hl)/2

rdzv  dzj ¢ dnm dzOdzj 5O " dn yOMmMbdy d dzjwsBGlsfde ORd!
BOCMd BBz B3O, LOjdE B 908 Ils HEs dgedzw . w ko j dzd yJj dzgd
Mgy P O sfw o ftcOo ts. ¢ zo jtdzd{q j,deddg@i3| | deds'c ts cCEdBR] oz
zd3sd dz h O Isiw , d Ctedor J ftotsma SHW IS L dzOydlsj dz' dzts
smizh j My dz20H zpp? . 1 e 10 €W T tedo OV EBr 90jIs. d
94 MO dzOdzj sOs h j 2 yomilsdyr L dzO0yd dzd J W 2dz€ ydd )
mMdzj Hse Ols jdaiz" gesf totsRBH W Is o h j | 9 bkt otjdw GCOC L
Zogulg ded § d3 Olsdsjddda® G B dzisdzed H dzv tSHdzts?2 d Iss2 3 J§  dzC
WEdSydd o btyti &OCMd i3z B0 dzjjdzdz® ud tizly Bze dets iz t3 9 gzdzf ¢

1 ORBYHjdd) B&OMIsd tjLbkzd OO Ctdzyj dzstcOydd
sBdzyj dzdd  tsL o sdzd dztzs GeCr tsvdatsdiiy  to dasdjlskdlz ¢ b d §

1. 4 bk@gide hjdedid3 fjtco sdzOyOdz' dets?2 { deria®@ddsdf ¢
tcjLizdz IsOO M3 h OjIsmw oftOott, L dkOyjddwy Ctdyj ds
2. ] LOoadMmMddsMmisd ls ¢ dzkze d dzr ftoetsded ¢ detso j dzd v
oL OddiisH j 2Mlsead?2 ko jdzdyde O sfqw npnlf dzs Py Qdzzs g dz@ fig I «

M3y " Oj sy o ff tcOo 5.

S 18

& 1 t dfmidasS
* 1 ©o dfd d3
14 ¢ sdeyj dalst
12 tcOHJdOydEt
10 HiWjSIht

G dzz B d dz'
sB dzz yJ o
2 NddiLO d

G dzj etsH®

. . . . . . . . . 1000,[ ++ 50 (1),

o 1 2 3 a 5 6 7 8 h*10™, cm 100 (2)’ 200 (3)
c1 ] .

o N » o o]
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3. 48 bkejdzdyiddjdd OtdRkdktscts dtsd3j 6O dzOdzj IsOs h j
L 2Oy dlsj dz! dats fd3d " OJ Isw o § tc Ol datf o @y g dzd B d @S PV
d MOdd L dzOyd dedv S sdefyfd &z®@eBief2 Mmddz! dzts ko j dz

4. [(Mdzd Oltsdide 2 ojfMm dzOdzj sOs h j2 yOmlsdyr dzOd3
kts Ctdyj dzsteOydY ©OHdOYddedzr ° HjWjiClktse ©BEOMO
Bsdzr hdr fbtesetsots? 1 dzgjteedd. sOC HftwcOodz&, 6&GBON
Hdzv € @y dils tc OfMmydassotdzdfsti2) . tsd

tdLizdz Ol tw©WOMyjlsse HtojHMsOo dzj dz¥ dzO tod Mz dzC O

L1 { dfkdasS

5*16 1 ]anfr]qd3t

9y $ sdayd dals te

tcOHJdOyYdt

. HjWjClhts:
10 ¢ dzzB d dz'

8 tsB dzlz yJ dzd d

6 d sdzO g Lz«

4 2 Utg%:[8q‘f]_'€)’

50 (1), 100 (2)200
2 | | (3) €4/

T T T 1 -4
0 1 2 3 a 5 6 7h*107,cm

N

{ Offyjls’ §&SOLT908ls, Yyt fttd SBdEyjddd xj djL
tej Y dBOR ( dgO2H jdeder 7 dzO tsfdetse | hBsHj dzdtetseo Oded W ) -
9 121 ,t60L O.

[ dlsj cOk&O

1L 6. ¢.skefudhdds, ¢.R. s&@u]] ezj dzftotho QalpdldaR 2C ) [d sdr MmowrL ! M
ftesyd MmModsd. [ sdtsctcOVWdw. RLH. ¢JU0 dd3. ¢BOVY, AUvA, (&3O, 2002,
2. Il tej dz2Stso  ¢. AL, s Ot A. AL, skdzOr tse ;.¢., vy &3¢ ddz [ ..

q ts daczts ] dzO e sD § o kg § 2. 14UV dd5. J3.00. fj.j dzd dz®, 1980.

) silskf qdzO 14 dsdgv 2007 G.

I wlcir s{fullArRIRY[LHSRM R [O7TROARILLIM 1T
Ardcir fotsllo

sfudhddz ¢. ¢. sefudhddz ¢. R., UBSEORBOjO0O ¢ st
SOLORMS 2 120 \disdaq de i s 4 1© @ fdzd O dz
050012, ¢G. ¢ d&BOI" E-maidShmy@Rdgsdidzyd 37/ 49,

] OBl COMMmdBslstej dzgs oL Odd&sH j2Mlsadj ComisYdL dui msd
oL OddsMmMawL ‘-9 tc EDEEOT dzth &z dzC yd 2 (slna) H dzw 1 a7 j0%dstd t3)dzts o d 5 dAfs!
Codzyj delsteOydd ©WOHJdOYdtsdedzr = tof BUsls Bo , Olsliplis®Is tc sipj § 1 2 to of JOUEILSS
fesyj Mintse .

Il sftesmr fow-p ftct€O&Ofldatizr 7 Wk
orBdlsr A Ols s di3ts 0 (1Y1¢), @ fdzy § tz
ddzls j alac @dz C e Olsdetsfls j2 d Hte. f [ O

yd?2, 1 dzj 86 j Isd
O d ot U ¢ tzs8
CsomMEddsd ftesydfr
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tcOMMdzOIstcd o @AM 1. IsSIRAL Eyp W L j 2 Y sLotsdzdls ttOMmh dqtod s
ftegPs o jh jMlsoOR Htoed ftosatsyHjddd yYjtejL €ezdn o
qdzs sz § sdssistej s dz© L Isd Wodzj ded Vqud ¢ Oy lidets flesd fr
fsdzizyj dd § OdzOdzdlsduiMSditwyletay Hezdl My Clstdg
olssted ydis fiy quOR sdzyj dzpitg @Uuselsf H tc . By des o 9 j Misd
s szt c-BletE B3Pz d i OHfAtslse jIsiseazs hddsd WdLdyud MSd
BsH j dzv &3d .

lted tjhjdedd twHO CifdsWdLduyuijmMédr JEBHOY BB
dL d3j dgj ded 2 d dzls jtedsfg fimj dzttcijlsdd ide@ Oyydd € fMtstslse jIsflso 28
sfimWjter. GClils fjtcjrtsH o ftoddeydfj By ds iizh
HE o90tdOydwddd ddzisj dzidoe dztsfisd dzO & dzlzfis d dgj dz@O B
dzd y4 OldtsmW jtor .

sBh j oz @z Is! ddzlsi ctcOdz! dzlz® € td@uds, dztstintis ¢ odg! |
fteddeydt § sBtoOL zj Isfyw Sc et fiis g g ndsss 6 A 6
toj Hjdzj deder i3 BkZeodzsor &5 d Lt dzgjtecjlsdyujmedds wwOmy toj
Hdtekzs h j2 yOmlydapsils.dstBE | OB tsftse jdadets © 9 jten C
des o dzOW Y OMis! -dgitayHdaseh derlAvj If dic® i ©deOls ! i ¢ WD iz
OddssH j 2Mise dw &3d § d Jdethd &ts f dzts o k] dajcr B fzd X .
lesyimm oL Od@sHi2Mseady wOMBY Y[ PcOBENHY Both L
Metsd Sk oM ojtesWisdtsisdz j R OOCIsjtedmlsded o
Msswdedd 1 Istsls ftesyd M ZORBHJIMw o dzOMlsswh jj
sls ftesyjmMi fteslsj Oz o ftosh dztsds.
[ O tsoamME OV yjilf! MfcFAMisOp detsg dH desfifiig O, s Bt M ¢
BzHEMjj LOadMmdls tls ftosh dtsets yjtejL dzOfmlstswh jj.
ltesyj MM oL OddBsHj2Msedy yOmksdy f OkKshY jtets?
fsmMSd S EfMdzceds j o jtosWisdasmisd dzOMmlskzy dzjdedw €
SHdasL dzOydets tsfftej Hj dzws sfiqw  tojL 2dzt SOl @ tof B tzestz i |f
sfdmr o0jlsmMy LOHOdR]] B oafmMj rinBBOMSY tisBtcb j tcttis dets
odHJ €9 OHtOlsdzsRFARIAIDS L] . ¢

I w©oBslsj [2] B' &zt § sz Uy dets] das § & jo P dz'o dEsD Y § dzd
B Ldtseo o MdzjHEeh jd3 adH] :

CFQH®

LA A1gh e o
Aelomin e, e

T o0 K(h- ") & min

cosg

* N dcosg ; W (e, ,h', h,qg)*
(Cosg?min o(cosg) €07 e L(g.g.a)/e - m? & )

f«‘h e,cosg- K(h- h)pemcosq+Kh xS - h Ud )
[h €,,cosq g p: /,cosq | cosg; ’ (1)

GHJA, - CtiWWdydyjdas ftos] Stoyd sdzOdz! dzstinjsrfdzj 2 d ¢

dsctzts J Miso | dedzsls d o Is i d gt £ dlets e ™ ¥ | ez’ R
Emax- BOC M BOdz! de@ d3) z e o ¥ 2O L lsd dzj 6§ dej ©OYd d
De, - &qdig0 dz' dzOw /1 eny jtagsfor, Csbtst’ | twjcdmlstedokls
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S-Csi WWdydy dals o tsdzdgr A7 -y j dedaize  f sis j to!

Eymax d Epmin - BOC M BOdz! 2O d o3 Mk B tzts dz®® ; L dzj 6 d

wy(e)-tOmy e njdjdd] ¢jdjtdess @dd = uohlsdy §

(o) d (€0SG) e B0 dod BO ! dzts§ d BOS fMd BOd dats Frin 2O d
0w, HBH SCGlsttr @ po-tyj dtsygsde; o ' dzj Is

€, dzj tc &-¥3] L ts dats oodz§lzOC st Oy d d ;

m o
H=m—m,mm -BOMMD-di3j L tsdz0.

Vted tOfujlsi ddzlsj eme @ d'hdgsR to jSHi OustmshaRidisdivL, & dalls &
Cjdzjteqeso Odzdy’ | Bl ©OMIOHO (dsdesof -HEHE &ty ¥ Is s,
(cosg),,, =(cos),.

I orwOyjdedd (1) MH]j sy EdyhisfRsdl g joy judpdhilzd aij o

hii 1 hi 0

N o _
1'Y”(h')_%NcosgB (i - D! pég/ cosg? =V

V.- pjtewisdshls: ke, Ykt fhsEsigEipdts g d ik
MskzH Ot ] dzg 2 .

dhii

/, cosg

sBOL 5900 dzdsj O3ts dzO .

2. =Y, -9 jtetswisdtsmls: Iktsets, Yt ftslssdmnf s L

3.Wy(6)=Y -0 teWisdshis: OB BOL a0 dzf) e die) toe dfli'? d dzj
sls BSHEEEE sl do.

4 ex a - hii Qahug
p@/ , C0sg xchi+

ISBtGOLBSOdZermHMMMWJMJHMLBCﬂMBHJQMISQJQ d tcC
G izz Bhffglzjts B tc O L @o @Woﬁ.;lsdgzO

a?_i ej,cosq - k(h- hij) oe}ncowkhl
"  gcoq :
SBtcOL 59 Odzdz” h'Hdz®) Is ¢ dzlidag dllyf psdalz sBzdgddrts d3

6.W, =Y, -9 jtetsw sdasfls! /Mo dgif s &z@.y d

=Y, -0 j W sdeslsp -dsfsitsdz, Ylsts

=Y, -ojtwisdshis: M s ssdyls:

Me-UdMBG-Bj L cdzss, GBKOL 5o O dzdpricTs lstsrdatsdis i i tda) do
RL ktcOodzj dzd -y 5 t BiEEOCEH) O / 3/ :

Y = =aaaaaaY|kYkamsYSJYJIY

k m s j | p
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EHY YV Yo Y Y3 Y Y, - 0d 6sWisdesfmisd §jt6j AisHO Hd

Mstlse j IsMisoty dgash lefty ¥ dzefis & , kmefus -ja, s Bj-j8 -&ft -jg, IdL
¢ & -p, paE -B. p
) sMCtd Sk MesmMsswddy Mdhsj &' djfteje od § d

m - gjLBdO, A diBEdedd, bk ©OMftjHj djddy YO
figB OL 2 jlsMwy o MmdzjHEsh jj:
ip h Ehmax Emax  (COSP)mx  hi

M,=Yo =R A A i A«YwYmYyY,;Y,dhide, de,dcosghi.

i=loDem+k(h—hi) €min (€COSG)min O o
s O0C dd3 '[SBtGSqOL s 3, ttOHdOyd sdzdz § ftetsyd MM’ )
dzj SHdSEEH 2 yjif dohfj GeCisaoyo0j vyjtf' [ OwCtssO
§jtej R tsHERsdzegnist =01...n &3 dz¥ » @y HizOdk. h O ¢ j
lesyjmm oL OddsHj2Msadw yOmsdy ) ko jteH' o5 Isjc
[ OoisoamMCdd ftesy Mimtsd d sfdm o Of sddy | yptf teis™ b @G
GOMIsk dzj dzed™ S OYHEBEE MEB ' Is E@VdzAUals HYdmisbidnd st

ftojH" HEM jets MsMmissWw dad v .

1 ks 3720 dzj C this Sfts? ¢ e ez dgj o ¢ o' BtsOdz
(lsdsmdlsjd dzs § jtof jdzHdS v cO ¢ fmo,jten dsflsd
L dzj Shtesds, oL @lbBEEG 24§ Pisasdsydes | EHdiils nofds Qp Y,  uds
qL o3 dav j Is dzOff e Oo dzj dzq J dizsthlse s f sbasqPJ dzdOo d d K
Mdzj Htse Olsj dz' dzts, ( SisdzEwizizBlesf.dgf . f tesdzd € dz

L _1&% 1 ¢ @

I(h) /0§ a(E,- kni)d

J HOdz! dzgj 2N jJd&3 o jLH] odjMmists otc]j dij dedCdzets & ji gadzw .tc
F?’]ff]lIiSdZJL'ZW dL o jMisdetsj -&icPeBilzgeed § dzctsiz@ECHSEmEHD, O

Pa(2.t) =a P, (1,5)pa(st), 3)
GHfi<s<t, fodzkydd tj Cktotcj dzlsdztsj MmMBtslsdzsh jdzdJ H dz
Yin(hhas) =y, (h.h"a. )y m(h",ha) . (4)

ltsfn(;tsdz;',;iuz;frﬂfr] dzj ftoj tor 8 jdz f &5 G dzkzB d §2jH Of teAORISH dftis
2O CPBes@dkzeBddzj, It oadii Mists Mz Jdd&i3j j B dd:LiSJGtQG
Hth.u OC d o3 ISBtGOL tsd3 f s ddielats® jj dzdfydzj H 2 P dj Mt

1¢é 1
Y. (h',h,a,) —EY (h'h",a )7 g— muudhyn 1N, h,ap), )
. . o118 1
Y., (hi,h,a,) _ﬁn-k-l(hhh"’a )7 g’l- mﬂth «(hi,h,a,), (6)
k=1 (n-1).
Rd&zd o BISdZJJ t]’tstsfnlsts? wtsted3j :
Y. (hi,h,a,) = h, AY o (hi, hii,a,) Y, . (hi,h, a0)7 %L mgdh”, (7)
" 18 1 @,.

h',h,a, La\nLhtag o (hth, —pydh

Volthhao) = By a2l o) e e (8)

cHy, (hha,) -9 jtetswisdetsfls! o fipffj SO te | wZdfR s  Whjts fhls d ¢ dziz ¢
o jtesWisdztsfyls ! nihjQajtFas @ ,ay) @ o j esW Is disiisOls ' d WaMIs d yj
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mBEHGEQﬁM6WB®BMBOnﬂ@mb@ﬁﬂ@dhaJmBWb%BMBl ss6 5,
HMisdedzj Ish, ez dligf r IsOo Htod 1 s3] tefw beztizes s Hstep
hO%%;a;@ﬂ&hbl ssets, yYybts yomsdyo dmfr IsOjIs MskzH

RL (8) f(omEZByd et dzsmis! Issets, Yy WWaRmlgdingoO s
ftoed {1 Istsd3 @d SHdtes MtskH Ot dd W :

kho/J/Oa & h- hio

¥ o(hihEy) = e e o0, (9)
o

b 420 dzts o G oW sdshis) s sads B duds'ts h difj i fisdajs
9LOd%BHj@mban
aE kh|0 & h-hj61 éh- h| 1 - khjgo 1
el el li=
y(h"hE)éﬁE-khgi oRE 8,6 klnéﬁE k& €T

oe
t O ug{eb )

&E,- khid & h-hg 1,

hi, hE,) = expee ——0
vAmhE) == o ere =m0

Lh-hi)> h-hj 8E -khid 1 ,4F, - khjo®
* & In 8 ﬂn%z .
a 2 ak  &F,- khE 2a’%k*  &EF,- kh

Jrydmdzdds o tetsw s dzsls: 565, Yysts yoOfmedyo

9 lIJBtsH j 2 Misea dw:

1 &E,- khid & h- hje&(h- h h- hi)’, &E_ - khi@

Vs (hl,h E) §E—I8 Xp@ 03( I) _ ( I) |n§Eo I8+
09 O'kh_ g /0 _é 3 Z!ak g 0'kh+

(h- hi) ZaEO-khlo L4E, - khi(@

n

+ I In
2a’k> ?EO- 8 3a k3 %EO- khaJ
1 0Ctsdzj y dzO2H j i3 OdzOdztse d ydzz® o j tetswW Isdpgmis! ff sid

| N
1 8E,- khijd & h- hjd, &h- hi)* (h- hi)® A4E,- khid
hi,hE,) = 2= * & - Ingg
y(hihE) AT, -k 1,28 a gak EE,- knb
, (h- hi)’ in28Eo - Khid (h- h.)ln - khig 1 - khigg

2R

| 4 O
2227k E?E T8 gk E?E k8 @A gﬁeo kh &
d sO0¢ HOdhgty dfus@dagsmj 2 Milso dw :

o

1 &E,- khid & h- hig,
— (0]

hi,h E,) =
v (o) E,- khe e /. 2
€ h h E kh|0
I
-y éﬁe-kh- b n)* AR Kg, 1) AE- ke
2 n (n- 1)ak z( 2)ak? EEEO S AR ?Eo-kh_a‘a
é
R dzd
_ 1 &E,- khi@ & h- hid, 2 (-2 (h- h)"™ _AE, - khid
hi,h,E | 10
¥ o(hih o) = /o %88)% o gay i(n- i)k néEEO-kh8 (10)

ltcj csBtcOL ST 9O fsdzkyjdedetsy o' Oy jdedj, dd3d 4 dB:
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e IaE khloﬂ
| e
_ 1 &E,-khi@ & h- hjd, & kh_u
hi,h,E,) = o *&h- h J— . 11
yn( b O) n!/onéﬁEo'khgeX[? /o gg I) ak U ( )
e ¢
t OMmytej HJ dzj dzqd § Ctdzyd delste Oy d dif ts te OHPOBHERIdedE s tiz H
L dzj SlstetsdzOd3sd SBGOL YO of ydidzw jlsmvw 5 Wistedkzdy :
Ezrrax
ci (Eg,h) = ﬁ/(Ez)W(EoE h)dE, , (12)
GHvu(EoEzh) Mt j Clstc Bb-K ¢ lco® dzOyOdz' dzO Wlz@(Ej) te T G 1 ¢ @ relagz® s
WikdS ydw.

[ftejHjdzdds M jSlte Y 1do. 1 ftodeddyjddd btset, 1
sjtewjls +dzjteeds dz0 dodedL Oyds o etsLBEZYHjdd] d
fJto sdzOyOdz detsv(EsE,,M e ity jjididie i tzts 2 :

1
no" 14 E, @™

exémé*
né&()'khig ?/08

In% . .
-kh. W(EO.Ez,hi)dhieXa h-hig
k U /,(hi)/ /, @
a l:" 1( |)2 c 2 =

]
ltejHMsOoaddz WstedBzdzze (12) o fMmdzjuHbksh jds adH]:

EZrT‘ﬂX

Ci"(E.h) = f19(E, Y o G (Eo, Ey h)dE, (14)

Eq
G H i N(E) =mG(E;), W(EQELN =/ of (EEnh), Mo, - datstodsd o0 5z
SRl dyudjdasT .

EZmax EZrmx
u 5 ¢ H Ofy(E,)dE, =1, ﬁ' (E,,E,,h)dE, =1.

Eq

litjfdhjag (14) o MdzjHie" jd& adH]:

Ezmax
Ce™(E,h) =/ o114 ﬁ(Eo’Elih)g(Ez)dEz- (15)
Eq
) HOdzdztsdz o' tc Oy J dzd d f SH L dzOC sd3 d dzls gndstg @dzO
J (Eg,E;)h) -9 j esW Isdztsyls Is ts ¢ hsts B tay@sLisz j dis@n W eHdilz gltfldp dig € Istis 5
L dzj tc EGIIGRE,) - M dzts o dzOW 9 j tetsW Is dzts'fipls /1§ Isls wscHE], dzo 1p lassisstd Pyddzt
Olstsd3 ) {Edzj echfj @z o 52 YOMIsdC, o9 jetOty ¥ Islatpts fr) lsf* d3 j-§ &6 ts,
L dzj Clotetsdgls B WALtdzj H j dzj dedetsy S tsdzd yd Mlsets HJ Wi SIsso .
d st udmdzekzecltsy iy Ctis to tsHgOn, -y d Mdizfstc @B d g tzB  Ols ts i3ts
les 11¢ M BEL.dzgjtcedj 2
lrtcOyjdedj (15) ftsdzEzyoOjlsmyi fld3j 2@ 0o dzj dzd W s 5 dzdh
Yij:.all.Yikij’ Y €/HByEh), Yy =9(E,).

] sMStsd S GB®OLBOOdd) tOHJOyYdEdzder = HJWjCls
Udal dH, L &z2OSC MEddkr o {2 Wsttdzd] &syds L Odj dedls!

(13)
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[ jtes?2 MEstesMmMisd 1 dzj Slstesnddizdyj ME®2 6 OCydd wo
i = zFV = zFc A exp(-E/RT), (15)

CGHZ-SBdzdyj Msets ff jtol HOo O d37 » -oi=dfriflsitalsdatzfols | adzFteiisc
=96500 gsud sz’ A 1PL BuzyY dzlstcOyYydw toj Ocdtekzs hdrn ojh j

I'jdzduddilz +dzjtecdd OShipOwHYd tef @4 4 dfdkts~dysidizts
MMmlsOo dzv ¢ h d j [sBllsHodgQy OjLls dedsrdzz Mz yoOr , CB8EHO ME O
B SsOzzisdz ttOo j dz Odzlindzitsis o Jl IdshisldcoOl j Is dL o34 dzj dzd & 1 dzd
1 dzj Slstedyud MEsets fjtsdzv j HOEOsffHIsOg ey Codicin fls © dzts © dzj dzd W
Btsdz! ] GBtcOIlsdets?2, st Issdiizdz, fHtojdzgjBtcjcOw { tsfdzj H dz

[ =-0r, ddzd [ =-azF (16)

CGHg-C st WWdydj dals<aflj toj desip©®, 0

1 sHmMlsOoadds L dzOyffj Badflf yd &36) o (15),

I = zFc exp(El/RT) exp(-azF//RT) a7
v0O0¢ COC Isj BB j 6Olszis® Mdz@zO® tc @ dzdnis Js W digP2dOO® dzdz Is s
| = Kexp(-azF /RT), (18)

G HgJj- const=zFcexp -E4JRT).

l simistsvwamigzis j H ] dzd 3 d L dafipdidscots]| Wic O eddgtfalsitdnd W, S tSG H (
OdztsH dzs o3 dzOff tc O dzj daf=1amio, its-Hf ola@sCdasafiyls,! ds.5)¢.0 tsB d3d dz0O,
ted OS¢ ydd d Ctdzyj delstcOydd EyOfmlsekzs hdnan o dzj 2 o4hj

Vol =/ ik=lo, s -azFj;)/ .s v
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JIsms HO S g/ exp(-azFj o/RT) (19

Il sHMIsOo dzvw (19) ivsi,ekpl-8F/RT(f 5/ ud d3 (20)

t OL detsflss ftslsj deydoOdzse ftcj HMMisOo dzv-e® MY B H dzO Y tow
I =i, exp(-azFh /! RT (22)

lJd2zdyddzO f J e fideOf €Evsp @I dfj S IstesH d ©WOMY dzOs M
Stsets Y4 d3d Is © dzdzO, dzj L dzOydIlsj dz' d&zO [ 2 0] d dzj i1
dOf tow ) j dd j L dastdeidd 8 OMY dzOo O wifjtelgdH] dxf'Lj tisldnjvte of L
tej OCyd?2 [ 15]

Up=- DG/ Zf 22)
d mMtmils*@s, v jils [ 21] .
1 © GtGOdzq’ulﬂdz(BsLGdgﬁj,dzOQbOUQ VIZ%OLfaOdztsfnJ orhj, fdtsls
i, =i, i, (23)
llsstets] MdzOGc O] B4 Zuydilsr 9 04 Is Hietgn Q,dzd J) dzts)sdidisDd
Il sl ssdBz o t©J OSydd OdsHdsets S dMdzi dzdw dzj sSB - SH
ofdzj Hilsedj wuwdet §sazzydd
ia = loexpfl-a) zFh/RT - exp(-azFh,/RT )] (24)

GH@»/o/mCMwSH%BJ 4t d2Oftewy j dedj ;

a-Hsdzv dtoddtdy KPsB0, 1300 dz

1 jtoj dzOf tew y Jdzdd O OdesHj L OoadMmdls tsls ddzse d -

ojddyddO Jjj djydB,d)ddls] bd@zp Misb d3d 1 btets, Isjt
ndidyuimMSdn tojOSyd?2, djsBnitHd®Es ydlsr a0k o bkt

l ft didZngstGBHdZB? sB dzOMIsd ftesdmMertsHdIls Isj ted3d .
fsfdjHikzsh j2 dsddLOoydi?2 ydSsddy, Sttt j 6B
dwdzj HS9 Ols j dz/ dets, © w©WOMYjIlsOr dzgj sBrtHd B EZydlsr 9 Ols

| fiesHddOBdydi mMScdy d bifdastdrdud M€
fesyj MM’ o Ltdj ©OMY{ &Os O

CCMmyjteddsj delsOcz! dzr j HOdzdz j ModHjlsjde folkzs s,

BOlj e OdkzO { dzj CltesHO JdzsEHO dzOB ¥ HOj lsMw o' Isj fc
CGH] Gd ZHOdY jfidsPY Y®OL O jsOMisjCOjlsMw 5 §sojten dat
o Odzdz’ , SBE©OLEY HO©OCI,jtedy 2 CwOljte. §JjROddL d !
HOodzj dzd j &5 HEed dz0 o jwndesfls! ©OMY zOs® [ 16] .
s@&S Bl Whdzgj dzedj By jls Brls: ftoddwists dzdh+ o ffte
g d deslssyde 7 HEG.

4R JjBO Isj it Of dddy tdts? CtdojSydd




R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

] dOfmlsswh j2 ©OeBls] dOLYHE M 1 djShktesdoc dlk
dmMmdzj HizjlIsw o @d W dzdzy cdds FsRRST W W j CIsO [ 21], s
LOodMmddsiis! v o jter dasfyls detsc ts dzOlsWx;dzq’W © O oo
[Oj BOLdY) MSOY &sHjd , MojkO C(sktts?2 §sSOL
dzj 6OL 67 o dzsfls d
g 1 — =
+ (VD) =- —Pp+rDV +F (25)
1
PV =0 (26)
§ (ditadd %+\7901:q2m1+qn+q,-+q: (27)
Hdzv Oy &zOo O, L Oded BBO% h j ¢y, &M M ddj sted ydzk® @
D,: 0¢z¢h(r,t), O¢r ¢a(t), (28)
d {dejtecdd ‘:;-aZDT G, +0, (29)

Hdzw Iso j ehps2L OdediasOs h j 2 Idfottsifly f Lis@ fdDe®jdidnts o
1 HJWW,,v,) -MS stetymsy ¢sls @MY B j tOls & to s fids s O 5 Hzgait] |5 *

5 &Y j ts@_ls%éei@ﬂﬁl SO ! dzj Clstets BOGC daff ezt § tets s dpts figty ‘dzd

BOC dzed Is ZOW  dzOdf ey Hfj ddetciesiy s ¢ s dasor &, HYGkdjo
Is § § idiz®2

Sq - -
qTi:'r_T_IJiDTi » 4 =riji2’ (30)
CteOddudy j| bkhmdss dw:
z=0: -/1'U—T1:CI1+DH°J, 1 r:|ds|,u_T1’
7 ZFS " |dT|
2
p= po(l' —) (31)
z = h(r,b): Tl—Tz—Tq &Vr=V~=0 ,
Sy B g A (32)
“n 7R /n 1
r=0,V,=0: &=0, (33)
7§

GHSHi-S B4 WW dydj dzls - brssigtsda®j 1+ dzj ClstetsMisy tetsls d o dzj dzq
f delzs s e jRdshsdsets HZzeso et f s&MHFH@; ¢

EHjd d2Ov Isjtf zBIsO s fe@skzpdzd oy Hj dzv s h Owfpw  ftod ok

C OS] tzsh O e dP-1isd Oz e d:so j or desfils d  Sdf) MstOR) (.
J tcOBBIs] [ 20] ftesojHjdz MeOodedlIs dz! dz@ 2 0OdzOk

G dHtetsH d dzO di3d AgZnQte Odfff flAOdr'OL s Odzgdzse s o C Oy Mlsaj €O
{ OHd Odz' dzOW," dg@ tsfctsdnjstsn dzsMisd wWOMY dzOe O, 5B Iz MRzso

sYj dzd o @z@ g B flzd 3 | deczts 2 W tste dglz dzj :

/2

v F = I 5./730

T &, 0
d Hd& ©OHdEMO F=siizlslO S dsddztshtish) I4f @ asizBAl 010, 8¢ dgf fip 5 tak

=3000 ¢.

(34)
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utsflsOo dzw ¥ h OV, Gt te BiPEEiZOY s j eSS Of  dzdzv te dzf YBd d
SftejHjdjkOw L Meslsdsh j ddw

vi -l ds g’

' GldTl dr+

CGHY D=Ss-Cci( g SL WWdydidals fsojtendeslsdzse s dzOls W
5COL OkzOM' oo ds?2 0, VA"8 Mdgj MmsOdhHshHEBdg trss [ Gedzts 2

(35)

Vr':g(gl—.zgz) (36)
m),
Biodzj j Yd B 20 §stewHEBSS d3j dz' hj.
L OB Stels, Hd¥ kOCHE &OkjtdOdss, COC »id

ftcj 5B dZOH O h d 3.

] yofmbdzsfmlsd, Hdhv SMfjteddij dlsOdz! dzr 7 H Odzdzr R
sts9=j300 ¢ o I G6ads i) ’daOHdEM H kG 654,266 B v k& dz dz’
sjfdzso 2 ol o gB@IGdsTFdsor 2 ¢ OlstsH

t OfmMydls, ftesojHjdzdzr 2 o t©OBBIS] [23, 24] Hdv

01=-16,4 10 Bls /°d3 :=5,41C1 Is P, o3

a=2910°d3  h%<x=0,34 10",

Tily=0k==4440°K, T1lz=0,=a=3380°K,

DT1=4440°K - 3380°K=1060°K .

g.+ﬁ1;o,14%-|z”dz1 ZOw s d&zsj &S syl ;

- ds s a3 [ ) . 6
m=—=0600°"_1, m=2630°%d% fp WL C sls
dT, dss
/1=88£-lscju’dzlsljtstsamkajm;’ﬁqima dzj dedetse s o tsdz! W tc O 30O.
USGHO M stotsmis! Isj 3 C Off d dzdzw tc dzts 2 Csdza j € y(dc

syjddo Ojlmvw 5 Ysttdkdj [25]:

>
v,“”:'\""j‘aQii =13 &/ f, (37)
Ylsts dz0 3 fstewHCO Vimgdgy ) &b Gftisdegd@: BOC ¢ OC

2 _
a_— —_ —_ Ny 2
V=S 2 = 2900° 114402 (38)

Clsts HOJIs tshdtseOdd] ftijHfsdsydls! s otsL @By dats
Ltsdzr tOmf dzOe O, yYlsts ftsHIso Jiey HOjIs edftslsjLikz t Isj

s Mty Odzjdzgds, o' fsdzdedls! OdeOzse yde 2 w©WOMYJ s H
dzj ftojHmMisOod jswO otskiimlyigdsasf "dLHsMIsse jtodg 7§
sj B j tcOlskztedats?2 L OadMmddsmisd St WWdydjdelsO ftso jten
Bidzi j, CdiskjLO 5 kjtodkss Of ddY tedtsds otj - Odzd L d3j
fkh jlse so Odad j .

sbkh jmMsotsoaOdedy d HitejdBinNidedy cdzsBbkzdz dzdlstedH
sjuyjddY d SddzjlsdS¢d tBteOLtso OdzdV  sig@j € dzd)jd dAstE Y

Il T 9BHT

ltoj Hdzsy j dedz” 2 1 dzj Sstesnddsduj MSd2 &BjROdedL &3 teC
Mted HJ BOIlsj BOBdU MEd2 ©OMYjl dzj ftetslsdotstej udots
Lisdzy { dzj ClstesHO, 1SOC d dzO Jj et ¢ @d2dop@f-L. d3 1dss »deas
ftodj dBdzy " &3 dzj Istsdz' $t5 HdzW BIJMOddY ftesyj mMmtse,
Hiczcednrm HBOIjtecdOdzse d o ddz' s OCIsdodz = § &zOL BSSE
or Btstc® RO jtedOdzO { dzj CIstetsH O.
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leso jHjdz MddzsjL B OL ydeoh sesdzs yoBdsddsy j dys delsdsts Al dzdzts dzd Is €
Wstedsr ) HSB O ded B@dg N0 020 R OCkdodasmls:-¢cOL 63 @Faye? & t
Elswy j dzj dedes e 5 0 OC Lz dgdzas e 5 & @iy LS d f § &€ OreP&sdzte dMdIdd Y 5B 5 O

{ Oflskh d2 Mftesh dO EBolsttd' j bsfdadsO® o  &d!
IzGdzIZde,jdzq’tS fFitogep®lsd o Istsd ydmdzj bwyjd 7 90Ckk
dJ GiSHT otsLtesSHdEZNY dJdsjtwim ¢ cd
fr]lIISdZJLtSSOdzq'J dr o tjOSydwvan f EZyof

JSddec wodzw jlsiqw OCIskzOdz dats?2 L OH Oy,
15 tes BB dMftsdz LsoOdedd o Sl L
Wi Esh jets Mlstsde yOls' n cddd. [McsT
dzr  d0 shdkss | ¢ j sA-BrsAlCe o dz Hotc 2 € g3 dzj i ey
trisof Jdzdt IsjtedsMmisOBddz detsfisd d §tedsdzdy O hdj mw

Ajdzt s  dzOMlsswh jets dMmMdzj Hise Odad W W Al-@efjldstze 6 df
Bts dzls d3ts te d (zfizfs Yod B20 tsMdetse jJ o OHYRY jfifs drdidsB@D oadz jtadgdQCay) d-d ¢
GOL B2 dzj o 52 -B5EO)C ydf diz I vz Sdzj dzdes e s o0 Oz Bdzs e s G OL |

) d B4 Is O dzazHl EgMfS dfd Mstsis datsCed Bzd Y B s dzlz yOdzd Mtse d3j
1-BsHdW dydtetse Oidgde 122 S[Adz i Htets S MsS Ols  5dz0 O dzs d3d dzd
d34lstch{QJ [ 2] . RMMEZAAB6OM [ stk a@ustz] dzd2, 5 d 5, 0

[ dzv € tsdzls to ts d2vd dgdoy WinfSLgfBdfs - O OC s jtod Misd ¢ O3 5B 16
d tand dO ftdssCHrddegHEdd., 07 M

1dSbster §j IsjSMbskztdz | ROBOSCIjtedmMsdSd BSBHBOL YC

vsOBdJdYyoO 1. uvjShbskzteds § =~ Otc @RAsACERPS: d1)d dstxdagls tdstede

g4 & tstcd3r
- W | Vinax, fyds t O tejHidjddj f§ft
[BtOL j Y & ¢ H®5, | 2550, | >50<38
1 [4®M( dfma. ) | 821 0,225 45 17,5 73,0
2 |u 6MM 93,2 0,145 10,2 27,4 62,4
3 |[(25)AI-Cet Of T | 214,0 0,259 5,14 31,6 63,0
4 [(50A-Cet Of T | 180,6 0,214 2,3 65,9 31,8

Jteddid yodedj: eBteOLYr 3 d 4 4§ twddtsldagds®@j dz@ f HtsB O

1l ddRded tctso Odzd | ftcdotsHdls ¢ LdzZOydlsj dz' desdzlz d [z ¢
LdzOydlsj dz' degsdzz e OMh dtej dzd ¥ tsB dzOMISH O d3J L (6 55,69 H)J

56 dzZOMdets HOdzdzr &3 t A ¢ E BtsH HMY J tc B o QFldstOdtixRef Qud f
sBteOL ytso d MmwjOL@®ids dff j2teetd M dzjsEfiprlisH dls yOfmilsd ydzOw (

dbCIsdodesmisd 1 Isdr € OlsOdzd reCe t@tdnj oots 2¢ W itCAldeedid €(4
GOLB2dv (1)) ftdejHjdzr o ISOBd&ZJUYUO~ 2 d 3.
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v OB & YO 2. AlBCRs P fiz B o BI°/dsttsfaf' Y ( 15 Qofcy)

R1J[HURC

( =B t&IQe] Y

4Of [ ( 5, BFdtisdf Y ( #5 %dBOM) (sBOL j YA:QE §: skl @i
siA ftod ©OLdJyds n B! jdide n f swsmlsw i
sOlsOdzdL Olsts [BtOL jy 1 [ BtGOL j Y
W, YO 2,7 1,7 1,7
] OL 12,0 12,3 29,0
1 dal fizROSy ) 32,1 31,0 25,0
[MsOltss § sidzj 48,9 54,0 38,0
s 5C M 5,0 2,0 6,0
l slsjted 2,1 1,0 2,0
RISBG s 100,0 100,0 100,0
stsdzo j tefpd W 49,1 46,0 60,0
[COdsea 5 ydmd 75,0 72,0 75,0
RL ftdeojHY dzdgr = HOdzdz" = 9 dHdzats, -W tslisdgy ¢ jazls Odz
or MsSCs2 OCIsdodesfls: © . ntsH daj ftjorhOjlsA-310
f ddzdzOted tots o Odzdets a3 fiNBVstEAE 3O Is[ts3 [ [ L
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Ylsts

] 5dz€ 50 @& jftejrdzy d/2/.

I
1
2. Herrando M;j., Pesquera C., Blancoc, Gonzalez F. // Chem. Mater-2003, P 2/54 2159
3
1

CMY jted &3 dzls O.&Ok®E Ozl @ w2200 0 4 .

) sfls 2 1§80 v B W

2007

G .

218

Zlswy jdzj dzgdesdftie j b N ©f Btsd 9 B, dz
lted dfmfsd? L tso Odzd
BsY § Is

¢ dzj

d3d
Bd

fe@lg jrstiod) @scfry  I1ff¢ v



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

U0 RIRYOARC Jduyglgm 1 REL o f1RUL] IMmulpfird s 1]
frev tl{rrr1rRc VvédtRmr Jt1 R 1 ¢l

dtolsT S50 G ,f LMPBOFS I .
SOLRER] 2 &OyqdsdOd df 2 -Lag@adsdlsjls dd. O
¢ Ol , s @mkB2@iaidudz,

mmJHsaows sddwddw 1t1 d 161 dz2O tojsdsc
sdzdlstsor 7 cdzdd (v Oc0dMS tscHst Y ddzjsdedsy H g Gad dzd |
fMdsjMg P) (4 125% MMy jdL d* Bj dessdedlste 52 ¢ dzd

I'ea g Hjdzdg

J GBH'" BEZHjdvjlmMw Bd "tsj o ded 3Odzd j
®Bd HdMmyjtemde di3d M dtded lsEBOaIdBEI o6 dadodp@sdiafs]ls,d
6 ded j i3 B d&ZOMISy 2 fJeddjdjdd™ It1 d 10
¢Ccdr sy Mimhse , o Yyofmlsdesmisd Hdzv ydflis
sMOHS B d MistelzC Isfiztdds dsr ff | slzdzts fgls d ¢ 5 toddgtsials
dzts 2 ftetsd3r h dzj dzdztsfls d , Csmsj ssdzsedd d
o Odzd J It 1 ¢ d BJ dzstsdzIstseo ™ A G dzd d:
4 dedz" - LOHOY ItejBlzjls { tzHcy jsrigsdzdi™y 4 if Mdn<t
n MMy jddd d eddwddY dO dd~ ltl d 1¢
Ldo Mt B d3c OB tSlIsy dLEZyjdzs o dzi Hicj dzdj o
ktsdz Ct5 Bsdzj Ckdz osHT d BteOddujMSdn M
o4 fMmisd € dL &g dzj ded® o jty REOE WS IFECdd—,  iplds@b
d dzazts dzd Is O.

OB BIsr wWodw jlsmw dLEydddd odzdwdedw It
dgwn B dzls Bsted dzdzts dzd s s 0 152 G dzd dz-d3j ~dO dzdta] td
jtedfmisdS o ftdmkzkmiseadd 1t d 1 ¢1l.

CCMY jtod d3j dzls Odz? dzOw yOMmlis!
COyd mlse § sBi JCIstso dmmdzy Hise Odzd v g s ts 2! OLtets 9
tsdzd Is, ZOR sHWh d2Mmw dzO Isj tetcd Is 54 Pd OF ®) tistkeciak
H dzg’ 2 M]-ISCEJWS Hd Y jefd2 “Bhhls 0OLd@yg ks 5* 16
j yd dzinzdz: W Ols dzOlsted v , Ydsddzlsted d3j Is d dzO dzd3ts dzd 2 Bt
fsdzd OCtcd zOdzdH d d&OIsted?2 S OB Mdd3j Isd dzyj dzdz
dzd dzz  sydfmisd dzd d&jlstsHisd HJ BSOSy |d M k" Ekgdds e
fjJtecedicseo Odzd W yomsdy dBodzsdiisted dzdzsdzd Is© My sdz
tetsfils! & otOh jdzdw. | dzddedmlsOw MMt jder d¥w ctslstse
ddetse " &3 d s Bldredts Ot of gzif jodz§ dadg potiaMded U j M se s Isdf
SS%r: s te-z@ dadzugjdatse d - ~nOtcOCIsjtcedMisd ¢ mMezmy J daL
Oddafi j eOsdzd yd MEd2 § dzOMmMssdzjiIste t JBddzH j 6O [ ¢

@
=)
&
q—.

I

dzd

QNI E
Fig RAIGTOA O

FI Q¥ 0ragifgeg™ —
ovgose 30

S 06+ oo

O SR FIFTFPRoR
g&E =
S o fo

« & %Ewwr%03g§
|

13 gg e
04—

ON
o &
Q.

&
%

tdLzdz sOIsT d dr tBME)yHJdd]
1 sdzlzyj dadzr § tojLEzdz sOIs" COE-# Hilg G ddg diAf)y. dAOte jtaidfifrisia
ZOt OfMmils Odzd Vv H j-dettsdc Oyt j RSP & dzd dzr .


mailto:dmk_82@mail.ru.

R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

1000

RL tdf. 1 dzORHJdd o) dd ydeds, &fjnisig iz 2 deg bk
NS sesmisd ©OLodlsdw L Of Od WUy OF M jols j ukj W tiste de@igipy, dlisc

%mtststsqdzqw Cedob=i fL99H IfRsE@Ideddh. 2 ©, 8, o) .

1 sdz L 2w iy H O dzdz" d3d tedm. 2 (d®, dpsHEZdz) 2 dzR & ddd Axc
BBJ Hdzj RABMSEOMIsSdYj MSdr HjWBSBLBEBOYJ?2, O kOSCYj dzOds
dL o] Mmisde o3 ¥ sicBhdOHspBEd U MCd2 chtbj Hfztepy § 2y gepv
= f(t) ¢0¢ bt kbl ifgo: Qgddin. RO pUg.Bf H | ¥ 5t d3
S tej HJ dzj dad BRI trpescts SdfO ©OL ddud = Ml
HdzW Efmdzse d2 dinsthiz) @ zffj 3 B tcOL 5d3:

ej,=EB e =1 e,'z‘z—(R_F‘)k)lo3

[ E2 E

¢ ZOMmlsd ydesmis! o, 4§ &OMlsdydesmls! fils ez Yy kca s His @it
ftsc zOMmdas] 6] .

Lidztse dz" 2 BtsH Zdz/gH de) W SEBIBPBG J @@@WMWEBQE%@]MW&GS

GHYe - B dzdzOV H | # B & BONpH+e, +e/f .
stL WWdydd dals ZMmlsts2 ydofstsfis Qe bt j ™ jfuiEpits 2 B " €
L dzOMmisd uj MS 526 W HisdBOQAY) ¢ Csdayj descOydd MMy j da

|
_%o
Ky—?.
1tz yj deder | tjLizdz sOIsr Mo jHjdzr o IsOBdzdykz 1.
sOBd 1. -REERGEREMEESd] - OwdRls jidiilyfi o 42 5 % d
Bt dzls dsts te d dzdzts dzd |s O .

(1, (2, [, q’ _ 1/d1 , (o, St

dz/?d dz/?d dz/?d dz/ d U fy | & 1/1[1/2[1/[d3/ng3dH>|F %
)

556 | 139 |111 |1579|144 |0,8 [1,80|7,20|940 | 6,33 0,13 200 |0,0

10° |10° |3 10* 4




R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

TE ST
©
NOoOge®
s Fea
Toowvaxds
00 NO
" &

~ 00

w — 3

(2}

geaage
oh
S

o3I F
N

=4

UJIIII&""_"
&%UESEEI gs-
v IFF RS

@
&
O,
7}
@
QO
@

V
V )

600[,

Ol—‘N(JO-b-

de/dt
0.25

0.2

0.15

0.1

0.05
0 T

¥

200 400 6001t |

o 4

JtojHjd desj CzOftewy jdzdj MHodcEO ¢dzddedMists?
f zOmistsdsjlstej {jBddznjwO[ 6], dMysd LY EtOs dzj dad j
F GHER j2Mlsokzs h jj; dOf Wy j dd
q= Khz sy-f SMissY dadz®@y g w h Ow BB b e z@04Rtcd o jtoh d
ha€ Gz B  d20 § tsded C dztso j dzd™ C sdzk MO,  d3ds;

10 tidtseo Odzdd HOdzdz' 7 lsOBd2d V=198 MNi&se did yii
fstelz Cig E@Ezd Wj MCtsets sd§fO dhmdzjHizj Bs2 of-om] digits t
L dzOMmisd yd MS OW  H § Wi i) wiafzOy  y dzOMls  y IS @ ezO frHsjoiys &
HjWestedOydw . 1l tod  yWwalOs d@= A, BRizd 1 P Bl Os dzdzOW  H | W St6 d30O

Sy=300004, 5.

R ISOC 5 ~OwOClkjtkk OLoadlsdY HJjV stthkBdasddK
fwissdkk lsdfk, . j. ddjjls LdOydlsjd dsj ©OLodlsc
Ttesh j2 kjCbkyjmisd MMy j dew 2.

Vted dLbeyjddd ewiLCsfmisd Mmdd dts t©OLB Os dzj dzdz =

ftsdzd Bj e ,  dzOyd dzOw M) dzjSCusdmSjteEte O g § e s  ujErcas s
fodojHjddes?2 owLCwsMmlsd ©ls dzddaj 2dzes?2 L Oodid isilsd



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

sBl Whdzwels Isjdg, ylsts ftd BEd hdi ©OLBOs dzj dzgd W 7
(fsdzd! dzj Slstetsdzd Isdzr 2 Bl S BPC oo dORSHOEWE dz" j € dzk
MlsOdetso wisfw Bsdzj j ter mdzr 3, ylstsd o Hlglsj c&d dz ot telff o jj |
cOMmlso stetse f sdzd Bj tetse § sdzyg dals to Oy'ehw H dz¥f s Naizdf i dzj O |
As o1, AINap=fr'4o0

hywdol €
11 -~
10
91 1
8-
7-
6-
5
4 . AR
&
3 « 3
X
2
: 4
(0] T T T

(o] 2 4 6 8 10 12 14 16 18 20 22 n

tdmy ®admd @3sMis! ftedojHj dedes2 oW (UG IFS g riaNRId s/ 6 Q
n=[ AV o] /3imdpiovos] Allnm=¢[oNas [ A])/ [V o¢];

l tetso j Hj dadz" | dmimdzj Hiso Odad W fts 9LOddisHj 2MIse
B dzZssdzdIstso 52 Gdzlsﬁtiztsmdzqtsdz&Lﬂ)dN&qHJ@DQQ pu1¢¢ fn
BOMMAF 58 &ZOH O Is b dzk " j dzdzts 2 st kz zms BloOL
COdmdedy 3 fsdzd! dzj CltosdzdlsO®R] ( tod . wls 5 ) Y O ffldsdfsy '
LOEwy jd ©ltod w@ie] &8 @ d sdfds ijls  f q4 ClicsddlsT

s
C 50C¢ & dzv yff listdde Ig5EE .6 d §f syJ dz ded L S dnR Qt(s dzd Jn dalde@ud
OB dzs HOj siyw  MdOB dzj dzdj §esydssmlsd MmoewiLd (MO
Codayj delstcOydw rn dzOB dfyavvOLj db M O Efj tejsls| dAs BA] QL 50 Oded W  dz
B AHE YOMIsdyodd ¢ dzd de.

. H d%

B
o
L
Y

O B N W A~ 00O N 00 ©
T TR T SR T TR S SR

IgC T T T T T T T T T
-4,5 -4 -3,5 -3 -2,5 -2 -1,5 -1 -0,5 0]

tdm) @a dmMd dismis: § &zOMIsdyd M2 Jwsydsmisd 25 % miz
lt1l d ViNBs(Xi1AY 2;1AvHiirdeNal ¢9) .

sOC odHdes H L fted Mzt Oo dzj dzdd Istcjls! jes ¢ B sdz
[r sl Av ¢l AY e, Vvsf A oddifglsy M 160 g figs]
UBHISSJtG)iHOJls stsls WOClk, yYlts o9 BKOLto Odzdd W dzs€
yofmisdy, BBEHHRd2Ytc ZAS dW stedZOYydw HBOStsdsdzi € 2dz



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

shdzsody &3 S sdzj delssds 6 szt h dds L OW H YOfsd
g ZOdzs dz' ZO™ G wIBPY. O S toj dgdzj L j BO  (

11, udd
1 10 4
2 9
8 -
3 -
6 -
5 4
4 4
4 N
2 -
1 4
lgC -4,5 -4 -35 -3 -2,5 -2 -15 -1

tdm.Gdo dMmd dssmis! § dzOMIsd yud M 52 dYististsiagdstishy lds®? A 5dzd%z" ) &
9N jMmisags(fIATAY 12;1 Auv3i1ir rdd Na ;

5-160¢) o tod Mkl pomsEsfl0). ¢ ¢ («

1 O¢ dz¥ yd deqd J
sOCdd SBLOL A, LkfsOdtss dzj dets, vyt mdjmnd 11}
Gssddlstser 2 cdddzs, M tddhgedalod d & ¢ 6&lfsdj
s BOdz des Bz W stedBdteso Odzd s S j ORI ) MS 2 BOMM: .

sj cOlskzcO:

] z. 10ttOdz (¢6. o¢. 1O0tOdz) . 1 OBz rkztedzOdz. v. 64., 2002, °~5
] uv. w. wdzdfjdeS. stodzdzi 72r EtedzgOdz. v. 60., 1998, "~ 1, M. 70
3.1] z. 10LOd (¢. ¢. 10Od), . | jl8stcd. s tsdzdz. rlztsdzOdz v. 58
g. [ . mdd ¢, (. 1. vdlts803. stsdzdz. rktedzOdz. v.64. 2002. ~5

5&'2’-3@{@3#1’%4(170?‘1 dinduffdss o cdzdtetso Oded™ Mots3Hga: Y Bk

feEmMOBj St s. 1. [ibsHdudiméd] t©OLtLOBBISd ¢ d
2P uv. 1983.

6 jiz8) & OV A dijtEPedS O lstgfyls b ts o s o dzts desE df Ho i Isie® iz g

L
f.
r.,. JusejdSts 1. 1., Itstﬂfdtdjzfujfnﬁqu iy aizef ¥ fojds] g
di Ghdse i Pt § deizliz] dzg $812¢l 97 7 ,

OockMms® 2007 ¢.

B J
sy
dlsjts
1.
2.

dzj te O dzts & dadiLug) Sps
) sMlskf dd&zO 06

Rua[ (1 J1o1LRY IRy JA4RrRY[HS B ¢5URIL[H
a-fserAfuen 1 oot oL RITJOURSIRIGLVLILLL T CH

¢rOOj sy dio’r ro.d)j s Oja QAg fjse O | . v.
Rd&zZMisdlskzls Rdddyuj MSdE @ORS[idd. s ¢. 4.1 jCIs
sOLOanCo[Q 1qu’ts ZOdz dzr 2 [ jHdyddemSd2 v

dqdz. w. 1. 0ffW jdzHdVtctse O

| HOdds?2 MOk ] fodeosHYISMY o] Labsi sy s dzOd s Oy, jJOTESS ¢
Mdals jL Jteso Odzdz’ § MsjHddzj dedv feswo dzv e sk By QF B jidzd 4 d i dzlnis



1-pomy gyresfd)l Jrzrevlé csomose, 2007, 2(19).

ltoddzydty dzOf tcOo dzj dedetsets Mddzlsj L © dzj € Oteflse j dzdz -
ofMj Bd hjj LdOyjddj. Jleojnjddj O®RJdsctkzff:"
Bsdzj Cedzk sjkteOcdHteslsd sy dteO datsed Sezdhiyg S d@j ddkAs do
SBdOH Y doOshdj tjLikzd Ol d (UsiClnsd3zd dz0 @dzd daty
Isj stcOc dHtetslsd st d 2 Q dzts sutsfcds | o iRy oHddfiztcdpf s H d dzd  d MY
Bdtsdseduj MC ks OCIkde dzatsfls! otc@fPls OBME sqs o dz§)BY |5 iz te
sOLORMEtsEets 1 OydsdzOdz! detséts [ jHduyddzMS sets v ded o j tefy

R1J[HURC

sj sty lsdui ey,

] mew L d

fMddalsj L JeBO@Rdatizs FtetsdL o SH dz' R

B htstse ’
mis OW d dBdplhyl@coqcuaurets) ,
LIssds dzOdBtsdzt M j 2
sCOL-Bdz ftoj f OtcOIls ¢ s
Emists?2 ydo sfis

B4 ted

2).
s O¢

1 o d

Hy2Mlseadj
1 0dBtsdz' h OW
BOCIRjted d3j dz' h j 2
MisOW ddzsS C s€ O.

¢z dz

Isizter

RIsOC ,

fcjf OOlsr

O thdtseo Odedd GBS totsB dsdzse d yd M$ ¢Fts ts adGrpppdr
ftoslsde silsOW d s ¢

5B d&zZOH O¥ Is

s d foSlsdyj St

9L WlIsr

C kzdz' Is Iz tc "Eschficfiid goh) dzts 2 L tstdtisdzts
md dzj ¢ dzts 2 d@selidomn@detsyjnase 2 (
BOCIsjtod ydH dats 21,

L s dddf) ) dzjers B § @ dedials

¢

it

E S qh j ydats?

or tcOy J dzdz’ d3

L dzOuJ dzd § .
dL zyd dzd ®
sjlstcOc¢ dHIt sty ¢ ts@dptt

RMY " sOdedj fte6i f OO ted g ydH dzzs OCIsdo detsfls!
pjcEjlOoydddzr 2 d ftdjoer s kfmksedwis5sluk) & dHz GdY &
5 Zjddzso O. JtOfpkjdEd jdid ( soOdd §hjdkfyk,
15 fjHoOtdlsjd d &5 HOdd & ftj OO’ §5C0LO0d
ftoso jHjdader 7 S rlstse B dzts tslsd3j yfjdesd Hy @ s dzyj dzf & §
BJ dzOW ) .

ljejkoyddzds j 'l §5COL-60 QWS Btts] df off 6
pjcjilbdtezs hdn twOMkjdd2. l1ted Btsd "2 HSLJtess Cd
5,0 CcG/ G0 fmorhOjl bktotsy ®2 ditChplsj' dzdifiidsf j to 1 td 1 IsiEEBddadC
HozHGdz dgfldsijdipls? (100%) Blsdj yj dz0 dz®@ 7 Hjdz , {t

vOBd&zd-p@P2AMisodi ¥ &) (o0 fOdxd) ¢z S Isjy BIBE] sy

fhgdedyr
s ts-ezts ¢ B Lictsy O2
] OtedOd I " is| 1 tesHECWs(C tsdzts| o j ff
tOfls| Skfmisdmls o, N 1000 | Y6 O ¢ % <
Lt ¢ tsdzl € tsdzl
s tsdzls tes| 114,3 1,8 10,3 39,7 20,6

2,4 7r1]1156 2,0 11,4 46,4 23,5 2,9 14,1

1 Is O dzts

1 Is Odzts| 110,1 11,9 10,5 43,3 26,8 6,2 30,1
¢ s6 (5,0 |109,8 2,1 10,8 40,7 24,7 4,1 19,9

C k& Q)

b s6 (7,5 |98,6 1,7 9,4 34,4 19,1 -1,5 7,3

C k& Q)

18t @, BSOY
ltetsBdzj 3 dLEZYj Y ftojf OwOlstse, t5Bd&OHOE h dn

0 Ols JEDAEER

Hj2Mlse d¢

f Ozsusd,

fo § O



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

[ dljtcOkiO

1. [ MdJ 3B O jaes SHYE-O 3 dets W s MW s dzOIst  N,Q P8 d wdijlsdeds sy (S dztse . ¢ dzdsOIs™ : s
2. sdwhijoe [ . S. Ildsdztsedyj MSd OCIsdedz | ftotsdL o tsH dz" § sjilstcOGc dH
cOLtcOBSISC O dtsd hn W ikicBOchB & fsdegeVi.¢ dadzPfisf ., i 4HBO®T.. dzOLk ¢

) sMlskfddkzO 14 ds d&v 2007 .

1 0jhtse ¢. , ROOdzseo 1 . ¢.

¢ dzdzOlIs Rdzmmd:zdswsmms@dathz@wstes di3dd dd3. 1. 1. a6
xumuk 77 @mail.ru

[jtsHsd Mdavisdy flsjdydsnddoddujMsdrs fsdvtdL Oydsddz |
o wOmnispisdes? S qiudsts) b6 sozpd WakEPydd SdMhslksr, kj&fjcOskzer |
COBHAGE? (sdYedLOoydd HOSE § lpd dzil ) 50 RipMaissd § td § sdvidL
fitejdsjdeder o5 ssCtsds jets wOMlsoste) dedV daj JsqMmMRBH]S.

1 OB d3j IstsH sd3 ) dzvsdfty H dBde € eizdzryd - dzB Ol h dzth s dzv te d
Ctedor n, O kOSYJ BEH -G Odatf J dsd i §f B d3jddedizsy j dzt
fsojHjdd] §Odz&zOHdwW fHted HtsdzvtedL Oydd ¢ sflstsw dzdg
tcOB Bl oW jmMhcted ¢-4] 1 P sd&zOL <o Owladj [fictsd3r h dzj d
fsLosdwjls L dzOydlsj dz@ des ddzlsj demd¥%¥ d ydtetse Ols dzj € ts
¢ s ds.

vinsts2 ydesmis!  OdzdzOHdY € twOMmlseatstej dzgds o € d fiydzt
ftesydessmisd € ted MislOUAflzd di3j B OELO tof taff L C OV Ctsdzyd dzlstc O
L d&z2Oydlsj dz2 dzOw  te s dz 9 Qdzj dzlsdzg" = fmawrL j2) [ 5] . l 5L
sCMdHd & fdj dsS, Hofsdddlsjd ds §onmmde dtekzs h d-7
tcOMmlse stej ded W .

l mdzj H fpls ofifffiCts MIsOdzH Otcls dzesc s OdesH dese s §f SIsj dzyd C
fjtod dz2Oftewy jdedw dtsdedL Oydd § OdzdzOH W, O OCyj M
ftcOCIsdyu MSd dzj wWOMmMseatstcdds o tOMlss stcOR, dzj MBGH
Csfgtf dzj S mdz"r | dtsdz

Pd = Pd* + 2 [ = 0,987 |

] dzd s j tOlsztodz'-&] Hdzdzr EMw[ 6o j Hj ded W sB Lodzj €I
f OzdzOH W o t©OMlse stcOr M jccds@d LCQHEs.IsT §tcd OdzsH dz

]l tOBtslsj [ 6] H§ lsQadistdrplsdz | dfsdets HlESS 5 6 O Mis o ste | dzd
o tod d3d dzd . 1 Of tod d3j to, o OBl [ 6] 9 twOMmlsetstej
@B ssHBse dzj BEHOddsM! sB dzOtclzy d Is OdztsH lzts G v td @A I9(
Mjteds? SCdhmdslsr dOBds HOwSM! OdsHds,] ©OMks Ste]
fslsjdydodztss1(00,J9 ,)] ftedyj dz bs¢d ttOMmlsotstej dzdw B!
fslsj dydsmisolsdui MEdn o/ dfiyds d ) ts s jOdpyixff@zOG , 8ol *
ZOMmMszf OkzO § OmMmde Oydw .

A. JEHtdHY d s.sddz diMmdzj Hse Odzd OdesHdets] s
% B sHEBR otsd SO®RY jtesdj stedd. [ded § S OHQcdzq@ El 7 ]

9
¢
o]


mailto:xumuk777@mail.ru

R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, T2(19) .

i1 Ctedots? dzOBdz HOjI MY [ QUG MO & df ff f dzslsdesfmisd Is
Hsfisd e Odzd L WO jogzd2 1* 10

] 5COLOdts [ 8], vybts fOdkdzZOHd?2 o 1dz OMbotstej f
OdzsH dzs twOMletstew jlsmw [ 8] . 1 O0fteddjte f tshmadj5417 fymfck
MCstsMisd ©OLe jlsCd slsj dzyGuOdeO RAOH dfity fis S s jadginjl
MsMisOaddz 17% ftod ©WOMYjlsjy dzO0 OdsHdy 2 tsdzlzff j to
fOdzdzZOH W oBLEOMSOEZO M ko jddujddj d JtakgjcOls it
fslsjdydodss ydCdass. 1td ydedadyjmis?2 f§odvtedL O
pjternded? OdesHdzr 2 §lsjdydOdz dzaj ftejo'™hOdkz +0, 98
fslsjdydodz ©jo0cydd 1.
l sdzvtedL Oydsdede §  Stedor j  fipead RO RPiW e g0  f Bis b
sdzvtedL Oydsdede | Stedor j twjcedmstcdREBe Otzd Mz Ml @ dets 4
j eMsdzOdz) desdy S s lsjtej. 1 COyjMmbej tOBBYJGEH
O®Rj ste®B5 BR, t©OBBYJ2 o Werfdois ¢ s sScyldsH o ¢
sosHdddM! o ItejntidjSltetHds?2 wyj2¢j ldsidls
fipr A jdgab(dE = +0,2031]) . ] COyjfmkesj ftlsdsets
so sdzts$ Iz .

B, MA B, MA

-0.6 @ L4
—H
@ 3 :
0.4 H,
-0,2 1
E, MB 1500 1000 500 E . MB

E, MB ] E, . MB -500
f 1000 500 2500 I
—o
0, wC('—j':/( ’ 27
3_
Ia.. MA I
a, MA
t=50% V=50 d35SOifi) 4dz

Vv
t HldsC 1. AdC dz8 Qe dPv O (0 ik dz00ls ca iz sdV ted L C
f OkkOHd jotsEts | dzj SIStesH O.

sO¢ odHdes dL tdmMezdtO0 10 fted MdAijh jddd § tsilsj dz
ftoesdMmMatsHdls dedC OCdr MtsBr Isd?2 Ctosil § B8l j gotzg edk® &
sBteOlsdzsds MM jdedd GslsidydoOodzdO o COlstsHBE: MistH
BOdzsL O3 s dzOW G OlstsH dzOW 9 5 dzdzO, ColststcOV  tsilsdatsfd Is
fdzj dz€ d s t6j OCydd 2, tBttOLBOOah jAMW o OdztsH dztsd3

PdO+ 2H" + 2e = Pd+ H.0 ()

d HOdzj | ftesdMatHdIls o7 Hj dzj dzd | O BHESIEBH O. 1 tod
COlbsHds?2 B A&OMIsd o OdssHdz® , ftcd f slsjdzyleftOzy ¢ 51
ftojHY sdzsy dIsj dz! dets sy des Isdzj Misd PAH, s Sspieddj dadgsh | §
COIstsHdzatsd3 o' HJj dzj dzd d o 5 HositcHSIH @a d firdL 3@ j  digj fotdnjCHigj2dz ]
OClIsdodzse s ttOMlse tstej dzgdv § Odzd&zOH Vv, tWOoadzr 2 325 d3l



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, T2(19) .

10 ydqdedzd ud MOEZEH OB dEzY tcdL Oydtsdzdzts?2 Ctedo 52
COtHdEZS B&OM! MLOLE 3] %ZOB d&z* HOj k™ C Okt
dzOB dz¥ HOj Isfw o s dzdzO, CslsstcOW ftocjHY sdzsy dIsj dz' dz
ftedmizlsmlsokzs h j 2  d&zO  PeQ (1ot fiapddsEC §10sbdzOH d Odzj §  dzC
pSHEBIEESHO d B tcORdEd Oded j ) fipdif nidsk™™ j dzedd ¢ slsj dzyd Oz
fslsj dzydOdz@ +0, 15 | dgOBd&zEHOjlIsMWw Hoj ofsdzde . [
PdH O i ©®©ikdgOH O dzdd 5 dzdls j eOlskter [5] o tOMmlsets
My smse j dz ©OMsesWIls! MY kd' St §5 ©jOSydd 1.

[ Odzj j Hd&Y disHj dd dstss Gdeds's Y joig j df daRdzszO 3 B ' dzfs
5 ftod MCstshmlsd ©OLo jwlsSd 11/ f) dOundshiglz diedsSts d2y)C
Isj dzyd Odzse dzOBdz¥ HOJjIsw Iss¢ or Hjdzj dgdW o BSHBEE
dzdz" @ fted f slsjdydOdapH dzzy dektge B¢ Phyldz] a@ VYt fffistg |
21 olsdzdz® ¢ dMmdzj dedv  § OzdzOH d ¥ dzd jr O Grgizs H dptisdsE M B s
ffde Oydd 2, dJbjs hjjt@ dncipds sBO@ggBdzj +1, 3

MzstesHO. uvOSCYyj d ftsdmatsHdl dL dgjdzjded?2 o =
fdzj Hize W jdis ydSdzj. 10 GhdseOddd {kdi twjiLkzd s
CZOH W ftesdr " dzj HzteC sy i @ fyEe tetiz) dgd v  d5j s OkdkzO { to

S 0 4 O T
oM = ORSNV V]

I K., MA

--0.0

a, MA

t=50% V=1 MH4S®,) 4dz

t dMedesS 2. AdCdduimSdj fodviedLOydedd j Ctdor j
+1, 4-0] 38 |

SOC odHds dL tdfmkdSO 30, ¢ tdy, ddsityqsd “dzOm jdsa
OlgsH dzs G s S5C O ¢ dMmdzj dedw ff OdzdzOH Ptz ifi datf 2 ) dztslenf ¢

Ctodor n. uvEdsots?2 i Yghdigat Qezbdz. Op g M WEMEESS 38 )



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, T2(19) .

©

E_mB 1500 1000 409// E, . MB
500 2527

-2,56

060 065 070 075 080 0.85

Ia , MA

t=50°% V=50 o3l /

t dMmk dZtSQ 30 dats HOdR' S H dAfsts dPHitcdz jo WD © f tod tcOL dzd ydzr =
mJ tradz S Jadzdir 5,316,417 d L Oadimd BsizdC mdzgis @@ d ¥hdzd dz
sls dzsc OtedW i3O0 Ctsdzyj delstcOydd Mmj todats?2 €
IK. MA
-30 _l‘z_lgip (A)
(a) ———
S TN
-2,61 §s3
2,81 z
\ 1 .3 1
-3.01 T+10° . rpax
285 200 205 3,00 305 3.10
E_wp 1300 1000 500 / v E, .MB
“ -500
1 54
2 4
3 Ia. MA

V=50 d3SOifi) Adz

[c{fr]lzdztsg 40 dzts HOdg'S H datpd ¢ dzd yd MSA)J fasdzwiddts cdimOuogds’ » (|
% : 18D;2i 60;3170;4i80 d L OodMmddisMmls! dscOttdy O Istsg
fjtcj dzOff tow % jidegbw 2R 225, 1285 1

sOC odHdes dL tdMEdS O 40, f e h jddjd Isj oy
f O™ ko jddudoOjlmw. v0OCy] flsjdydod KOS MHdkE
fslsj dzydOdztse. 15 3 IsBHIE] wtc Ay s OO joo jGizd [yl dzO
OClkdoOydd (bOBdJYO 1). [dO0 wOmMmMydlsr o OdzOfis dg i L
UT(tedmizdese 4B) . 1 jdduyddd djttecdd OCIsdo OYa&5 odsl
MeMls@oditz@ 37169 S/ Bsdzr , L1t foLobdWjls sdzOG
f Odzd&zOH W o twOMlsoatstey Mjtedes? CdmMUslstodL 2 glaifjv sHdiz
s6teOded yJ dzd v d3d .



R1JruuvRC 1-0pmy RY[ruasd1d [12zruvuld ¢csodmdpsé, 2007, - 2(19).

OB dzd yPzd YU dzO L W W jCldodats? {dzjtecdd OClkdoOydc
©OL dzd ydz' & §jtej dzOf tew y j ded v R

Dr ,B o3 135 225 285
L wS 1 Y/ dsts 13,10 9,97 7,69

J Ma@slkteY dO ks, Yls SOdOH dgdidy dafff y Oy dslizdd Qs § Hodpt
jIsjdz mMlsoakzs h dj 5B ¢ dMmdzj dzd d f OdzdzOH d W, il
| Oz agOfripste stej dzdW 3] s Odzdz® dzj ftetsd MHEBY d dz®j |
Jdzdj S dMmdzstetsnH O, SH d20flisd du digjj U3 tdag g © ydejj SO H
[ Odzj j Hdzw fsdvtedL Oydd § OdzdzOudw ftod d3j dgw dzd
1Y. ) COyd Mlso j olsstesets oM sdBscOIsj dzt detsets 1 dzj
Ldzj SlstetsH. [ jlssHSO ftetso jHjdddwd dfsf ¢ig@®azd L &@eEBd |
13] . lted fosdvtedLOydd Heokm f OkzdzOHdjor n 1 dzj ClstetsH

sO¢ fCOLOdd tjLEzd IsOIsT dimMmdzy Hse Odzd 2 f Odzdz
CdMmdzslsr o "NdesCtsds HJd O OL sdzj tShEakz@IsdzR tc BUsE0,. I JH
ftoesd MAistHigdls o Hjdzj dzdi GOL B9 . stesdzd btsets BOMMO
o jdduyde Ojlsmw, O e jtendesfist j dzjsdts? o Pgzisd? sk j d3dz

1 5 HOdzdgr 5 ‘dIFL QelssthyS dedtyf yj ME 565 O dg@HfZO® d® Gff tiso
BN dzs tsB dzOtclzy jdets Hoa O oadHO yoOmldy, SCtbtster j twOmf
10 tdimMikzdzS i 5 ¢ ¢ 0L CRiEsC i dsdzd dzdf fs to 'O frpledd 1 digfg te & d3
f dztslsdgr 7 ff s5dzlz f to PO, BOQLAER jRic GydSuifpis d Y

{dMkdss 5. [dCosisksceoldy oo jtendshisd § Oddor
fsdvtedL Oydd §jtej ddj deder a5 SSC A3 o fj todzl

vs0Cddz tsBtLOL sd3, dOBd dMmMmdzj Hiso Odets + dzj CIstetsm d d3
yd s dzdud medn d O dztf wz@z'dsd U J NEH § dzyd sz ted L Oy ( ts dzdz’
Lz CtesndBdujMStsjy ftsojHjdedj fOkzd&zOHdw o tOMmisets
dmMf sdz! L so Odedj &3 Jtesd3 N dzj dedese s ff j toj A3 dzdese 5 IstsC O
l tBtOL o Oded j i3 wEGfylsnjdes -~ ) f dzg gzt yj dzdJ &3 € sdzyd dz
Isj B j tOlskzter tcOfmilse stc 0. 1 tod fsdzvtdL Oydd f Odzdz
dzOB dz¥ HOdztsfy! . [ By dets ff sdzOcG Ols - O dzd s dzO o Hsth) i RS digs e dzs
BM Is! Mow L Odegs ) tsB ts@ 5§ O©ded ff §itc Jos H PEHINESHEES df dz jodzd W
COOdzdL dtetsoa Olst 1 Issls fftetsyj M.



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

[dlsj OO
1

10jhtse ¢., 4OtBOjOo O | .uU., 10jhtsa® ¢. 5., rzteddese [ . r. I (
fedzvtedL Oydd ftetsd3r hdzjdedz a3 § j 64 dkj dzdg. 3 7ssCsd5. 1 sdMmM¢, 1996,
2. 10jhtse ¢., RLIsdzj ztse | ., 10jhtsa® ¢.5s., rcteddesseo [ . r . t Ofls e
fsdzvtedL Oydd. 1 j mMadfcOedQL 1y Sdyd.v Gdf'dsd y116. 2004, ~ 3 (35), fm. 1
3. 10jhtse .1 ., 10jhts90 w.hkzyj dBjHEzZY BEd)j HPO vicPiiso/Etejrzdw  d3ts dzd |

fsdvtedL Oydd o J tasjts] dgdg fpfls 5 ts Goiflas) MC 52 CdW. AC S sdsedwyis jsastoOL
2006.7 fn 135140.

4, 10jhtse ¢.1., 10jhtsea0 ¢.s.j,9Cwdzjp2 B3O dets orRQA IZy juded, i ¢fBtaitap PO tc Ol
MtejHy ftod fsdvtedL Oydg. ft fofp i jdamOtdiasiCitdis 2 CtsdW . ACSCBdsedy, t
sjdzlsokz, 2101636 M. 160

5, sstetsoddz . 1. [/ sty jdictdddg” jfodis 2 figligj of @5 tefsGdfdzOH dwY . [ ., ¢f 4 Is0Odzd
6. VetterK.l.,BerndtD.Z. Z.Elecitocherd, 1BM68, p.378i386. yYydbdtese Odes s 5

7. Goodridge F., King C.J.H. [/ Oxidation of et hgbene BBIa pa
8. RandDA. 1 ., Woods S.R. [/ The nature of adsorbed oxygen on rh

31, ~ 138;vp35, p.2@® 218.

9. ut’s(;l’sdzJ anq’? r. 1., ot €dsigkptc d . .ddH tdEc jfoslocapjfhdokz $@az0 1970, 43
10. f joddz ¢. R. [/ uviBtilsduydimMédy hmdser 1 d&j3énstesadidd. | ., n,[J 0}
11. | seBOYdo o.1. [/ Jlddvdd] IsjBfjtcOkzer ZO0 L dzj CbtesdzdL S OC €«

fetsyj MsaVe fyjcipss L desc s Mo jh Odzdw Ol ®EBI- ezj B2 B d. §

12.10jhs0 ¢., RoOOdS® 1.4., rkteddse [.r. // SCdjChesriddduj s,
flesd hdj dede B  jtoj o3 dzder o5 IS t5 G totafp dztsid to 4@ IOGdiiseoug 7PS ts[2 j ySHEREQj s j dzy d «
dzjlsdy dzj L Oodimddsihisd (llgHY boOdildc®eDBBOOER:.snH. 147

3. 10jhs9 6.1., RoOMS® 1.4., rbteddss f[.r. [/ SCdjCkttsldddujn
§jtcj o3jlelmtf mils o ek wdisdgst ©OMo s©OR. | jfMisdedS sOLU,i13@jted™ =& doa

l slskf ddzO@ 25 fjdadswetew 2007 ¢.

1 RIVRUZ 10 furv Ll w3 JIRICUL] LT RARIRI [

(eetsyddz .., 1JjSljdese 1 .¢., s OBLEAEE
RdzMisdskzls o d &ddaidmSdn) fOkELEHs © [ [1 ts, ¢d

t OLtcOBtskOdy BjlssHT MddalsjL O fsdzdW z2deC ydsdzgOdz! dzf 7 Oded 5 d
fsdzd Oz dztse . uvMlsOdatso dzj dz@ dr MmisOe dn dndsdouzSfigtzdejO, » Gstyf QS Is jj talz

tcjLizdz IsOlYy twO@OHIs]j dzd f toed d3j dzj dzd v d sdztstsB d3] ¢
SRR szt BZPEsctcOW d d, Osdgdzts?2 {1 dzjtecjIsds&d d
Jowe dzw s Is v ftsor hjdadz J Istcj Btso Odad W . [MtsB j
f4SCIsdoder = g BsStss WHdlzbdo @ ~ t©OMsesstedd3’ = (
h § dedz" 3d € d dzj Is ehufjahuiCud Bt dodsdW digbdsRQtinils e O dsd [ 1
qd3 gL fkkj2 tjhjddw f§shmsOo dj dedzts?2 L OHOY(
di dzj Cstesdzdlstso 2@ tshdesedj dyEsiEsHdddartto @ MO S talgfise
ssBdj dzdzd S dz©@ dR Ghdse ) HsMsOssyds kflkts?
Offlsdydshls: MwkSlker, t8jmfjudoOshow o' Ml
Oujflsej dMrsHdsEs Godsd] c®d o] HJdsaskEs  ( §
oL sy detsMmls! MddelsjL O o MsSCsftecsyde'r = ddedlstsea M
ftsdzd Bj tOROISEydy 7 ftojoteOh j dad 2 .

) jemf jSIsdodesfmls! dMysd LsoOded” 4f ¢ L OCd yoj
MlstekS skt dfjicisefsdipidsjHe 52 dzs fMoawi ! d toj OCydsd
[6].

[T 2 ddsjtejf fjumsOodvsl d odddd d j &t
fowL !, dOdduyd) Ctbtstt? o0yds HA&Y tjOCyd2 msy
ssdz! €5 HIWBEHdEs | s®&c O0dzd yj M¢dr ftojf OtcOlstse, dzts
MsjHddzgj dd?2. 1 MmMewid fm tIdd oM O §fjtmyfjSisd:

SR

g‘ﬁ'HN-HQ_IL_
1;233:6

N S oD TS Q)
SEZE%Z



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, T2(19) .

dMosHd & ®Bodsdkj tse |f ¢, dodssddddser 2 1¥dte LI
LWt LIsqdz lzg @ £ ysdmdzy MddzlsjL O deser B dtdzdlstse .
Ajd ¥ dzOMmlsswh j2 t©OBslS! WodwjlkmY ©OL©LOBGIKS
dedzflsso &0 tshdss j-f MEY s oddiMWse il § sddi sddj dd
foddl sddj df sdzd O dsd (1 ¢1 ¢-3 d &gd o J{ipdedol tsg &dednds ¢ =

CCif jtod &3 dzls Ozt dzOW Yomls:!
t OBtslskz ftesotsHddzd o Hoeoj MIsOHJJ: Mddalsj L Msy 1
11 €¢y1, d dr tlbojteyHjddy ¢ tsdzdOdddzOid.
sddasjL Msfsdddgjtess dO shdsse] whFPsdd @G cqdyu Oud
1 ¢¢y 9 toOL dzgj Sed Vifstshuasd sHJdzd o L Of OWdade" = O3
edfizlsmlse dd i H Jdzpdted @GO OO 58 d dL 5 BO M dakEar? /| &)J fifis
ftoesHBd) dIsj dzt desfylsd 4 yoOmO. 1tesHkS t©j OSydd o
dsddzlsjL M tsdzddj tcO ojtfHd doff IsiIOEHY thtotm Of OW dzde’ ~
CdzO o WML OEFO 1, dsMOYHOdZd o ¢ jSMOdeyj d HJMmIs

tdLEzdz OIsT d dr tBMEXYHJ ddj

CfsSMmdrudats] ydmdzts Msy tsded GFtg O o dzCh tstisfigdiasd jj daqf f ¢
MeMisOodzv j s H83 BB, dz0 BigAsty] 9 [MPstsisdesh j dzd2P,2B/0 , 0

sddzsiL fsdzdWkzdtydsdod d' 7 9ddEdd vt ® 30 § &g dzt
BsHIW IS OYyqdw f tsdzlz uj dzdfslclst fn sfif szt diy dedd) dpdf dgd dzts 3.

[ dzw EfMmils Odzts o dzj dad W st lsd 3Odz dz'lzriz$ yaffridiEde 2dz" And ¢
o Ote! dtotso Odzd Mtsslsdetsh j dzd W dfr tsHdz R C si3tf tsdzj dzls
Slseo jJteyHjddWw G J dzv.

[JftejHjdzj dets, ylbts dz0 Mots2MmMlso O Ctsdgj yde' » HtesHEZC

i C
(] fn
d

q
Ote¢ s

tc

mMdsd Md SRR sdej dzlstseo (sOB dg.dX) .} CRRtser hdjinRdsiH dEs? dzinjdzizld
ftcdosHdl ¢ ftsorh jdads B A& dedets? jldlas/mds.d Odzad tsdzd Is
OB dzd-y@oMmMd disMmis: w [ Odzdtddlstse Bl Mslsdash j
1 CRrR, s sdzd d 4 [ ww N, % IR
BZOM. Y BOM. . izl € o/ d
0,1 0,1 4,76 6,70 60,00
0,2 0,1 5,30 7,40 70,00
0,6 0,1 5,82 8,15 75,00
1,0 0,1 9,20 12,90 90,00

I OBy 2 (sCOLOds dLd&jdjddj ulr Oddtsd
ftosHtsdy dIsj dz desisd slse jtey Hj dadw . O0lAmoe)r hdj dafftg ts Hsty oz
tslse j to H j dad W (20 ) ftcdotsHdIls G d mdadsth gablzd & 1 Is O
ftetslsj COdzadj &3 dzj yJ d&zOIs j dz' desets yOfmlsdydesets ff tesyj iy

sOCddi SBEOLBA, GflsdBod d & khdseld®rsdw asde )
Medsh jddj (&OM. y.) 0,1:1,0 Austslsef tsiiss dgazdes j dzisg
LIstsd3 tsB d3j dzdzOw j BCtsfMils! JdsdeadlsO ff ts-108,0Y cGdg tdn@shimlgjiotetsy td
12,90%.



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

vOBd&dY@d? dzdj Isj B jwOlkir d Hejsdedstzyafjsdritz digd
fisH j ey Odzdj OL KO o CdddiSelgeRlRj 20 tMdzso |

1 sC0OLOIsjd vJ BB jtcOlskztcO® tslseo jto HJ
60 80 100 120
U Qow &6/ G 8,50 9,20 8,65 8,15
N, % 11,90 12,90 11,70 10,95
ltesHtsdzy dIsj dzd detsfyls! |, 1
5 10 15 20
U Quw "BEO/ G 6,05 8,50 9,20 8,68
N, % 8,50 11,90 12,90 12,16

vddzls j L Oded tsdzd Is ts o] WO S Rdztxfo 4| [19[CHCT I ¢r.dzv  EMis Odzats
sflsdBOdz dg = Effdzso d?2 MddelsjL O OdzgdtsdzdIstso -1 €IS j o3 |
ftsdzd Odsd dzO s Ocdzd W Olsd yj M 56 tizd tc WoHdd] W (A G R , f 6l Gelsi )
dMosHd & (f OB dgzdzls&p
vsOBdZzd yod 3. Jdzdwdsdj CStsdzyj delstcOydd Odzd de telzs h
Ode tsdzd Istso dz@l JsCifdasoff 1y Yr) d 1 C1 o (80Aw,

bdzd sdzdIs'| wstsisdatsh 4 [ uw N, % Il T aBH,
sfMmdese j| vl [ : f 5dzd ke Co/ @

BOMm. Yy

116l 1 CCy: 0,2:0,2 5,30 7,40 90,25
0,6:0,2 8,90 12,50 94,30
1,0:0,2 9,10 12,70 96,15

116 0,2:0,2 1,50 2,10 91,20

11661 :1¢C1 0,6:0,2 2,50 3,50 93,45
1,0:0,2 3,50 4,90 92,30

I ejLbkd 50§ §ddtsdHidzn0qyd € Rn&Y cldaddAso, (1
f sdzzyddzd dtsdedls® ) tsB d3j dzdzts M CpdzsEsmiss ¥ L @dsd frild, d¥ts fipH
Meslsdtsh j degd¥ dMMrtsHdsets Odd dzO.

uviMlsOdetse dzj dets B Isd BOdz! desy Mslsdesh jdedj ( BOM. .
6y OCydsdedets? fd3j folzf] sSifiag d 5o f)da@els sMflzts ©) | ISy sizd B) € @
Msslsdtsh jddd 0,2id, D: 1 g®NHEAM. . } 1 ¢

J tojLbkd O] HOd dzgj2hdn dmmdzj Hise Odzd 2 kMl
sBdEZOHOE s o h jddes?2 ~dd3dyd M2 Mists? Cjtdiflss fifls do
ftcjorhojls 8,4 &&OMm. % (OB dz. 4) .

vOBd&dYO 4. mddidyujMSovw bkimlss?2yds sk

pdzdsdzedls dg e[ s 4 [ [ uw -BEO/ G
tOMmlse ste md . ZMmists?2 yde sl f
ke S o/ tOfMmlso steOBR], %
5 HISO, | 5 O 1] 1 dzNjs | 1 0 %3
LI ef 1 CEYCR 9,2 9.07 8,51 8,46 8,70
98,6 92,5 91,95 94,56
1ol CRYOR 91 8.87 8,32 8,37 8.67
97,5 91,4 91,9 95,3
LI el g €80T 3,5 3.46 3.25 3,20 3.29
98,8 92,8 91,4 94,0

[ Odgdz" J Rs M jClstctse O dzd Is dAflsSsro,  dz@ ) fBif) gzts ang 1 G
1Cloofpjlsjd Msokjls & ktd, 1yt dMujLO¢ls SO0wLOCI



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

ctelzyf, Ywodvelshnu Y sdB@ydtddy - - € SExE® @ER R 2 jidkd d
1512) d fodsh §c6dsh -10eppn Ot OEesads df  (Hiddv2 00 S1EAED
fsdsf §scishfHaydua(1728) (tedfy. 1, 2) .

i’“‘\
! A )
J’ \1‘(\
Ao /
. / \L H\ A ’J lV\ \JM\
% jJJ‘\! U
%1 = v \|
g
TE 1 \\
m\/// \u‘a\\‘ ) W"
\ VAL |
/ v U‘Nrr \'f\"/j‘ \‘l 2
A,
0 900 1100 1308 1500 170 2800 Jowe 1200 3400 600 3300
Yacrora, em”!
tdmizdzs ¢ 1. Rs My JS-bklCs] Gizd 3z © Gd s fzf] b © C-JAOR ts([N2k
o\(}
o
E
C
£ |
v
900 1100 1300 1500 1700 1800 2900 3100 3300 5350[] 3700 390:3
Yacrora, cm”™’
{dimkzdst 2. RS fnliig(l)stfsf -0z B ded B o 100 (€ Bt J
2).
vsO0Cddz ®BtOL 5d,j L FeO=sR]Odzd deztso ' J fsdzdW 2dzC ydts
BOIs j ted Odz" dzO thdetse j L s8CMdMsy sdzd Bj 658 d dfd WJshpd
TOoEOCkjtedmMsdSO®Rd. [dd ekl dO2kd "dtesCtj fts
qLodzj yjded” dodese R jdgjlOxmddison. d toj H S d
Jdlsj tOlskztc®
1. (eetsydde (.., J14dSljdeso 1. ¢., $SCddzBOj 90O ¢. [ . 1 sdzd+ dzj SIstet
O kO, 2004. 271f.
2. (eetsydd (. [., RBOdB]J&EEH] BS R ChHPIBED fS5HE dzs § izt © B yizBMdizds o ¢ |
LfsCMdHdr = MijHdds] dzd?2. ¢ dzd3sOGlsr, 2007. 238Mm.
3. (eesydde (.., Y Odzts v.s., RMNCOC s O t. ., stsotcd ¢ d dzO
Odzdzd &z &zd ydHddzso sets L WdtwO d dzj Cclsster i fsdzdOddedzse // r kteds. ftod
4, J;Clsgdzisau'idkb d IodzdWizdS ydtsdzOdz! de' §| §dzdt dzj Slstesdzdlsr dzO sy
/'l rRLO®. [ 1 ts. uj®3 ~"ddz. 2002. "~ 2. u.87
5. ltojHf Olsjdzls ~10204 ¢ s. pdz sded IsT dzO tsfdetso j fnistjtsdzddyte@ G z
1 iCls] dzho Ytsq’OBOJSO1.1.; sfkzBd 15.05.2001. 18 d. 5.
6. RBicOGdBsoa O [ . . [1sdzJ CzdydqHddzsotsets 1 WO d3j sSOCtcd dztso 52 €
14Wl54nq’d3q’w, 20003200.40 4. w. 315
I MislsmCd? t-1 ., ststc;q’;ao v.r . R BERIdtsH tar O f B sQEJta] do

d313dztsd34 wOdBd // 1T i)S2s dsmdgz8al. M jH. 1990.



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).
8. 1 j dzdzOsd [ . RAWtcOCteOfpdz | M j Slter Mmzsydz" = dBsdzj Skdz. [ . : Rz

) sflszfddkzO 05 ded 2007 ¢.

Jrrlrdeor P Rfcrwdut s AR VLI LA OGS v BIARRR
R/ RIRIT[[RE RIARSCERE 1 {R uwdmprirur

YBijOBOJSO 1 -1 -
R dzMlis d Is ndBdUuj MSdn d&OkES dd&. ¢. 4.1 ¢
[ ddzed mis j tefr]lsao sSBteOL so Odzdw d d&OkSCd {J MYy EzE
E-mail: nazcl@mail.ru

RMMMdzj Hseo Odz" oL Bsy desisd Mistes yJ codstpmtEfy i3 jdls e @ s OdztOus g @
Ctesod BB dZ = HJdOBjIsduiMmMSEs?2 twjilsddtsyfOolsd]?2. 4 tcOo dzj dz H .
OHMtsteB j delsts o .

{ &
r

[Hds2 dL OCkkzOdz! dg7 7 LOHOY fMtsotej d3j dedets?2  d3j H
B ssHse oW ddgQ WsfdC dOF Ozdzse s HJOB SO (w71 ) .
stsdzj eOdzlsdetsfylsd ¢ cGdzt CSts5L ftejHdOBjIsduyj MEtsets fy
fteswodzj dzgd? ©| BtSdR Ikdfse d, BjLEmdse ds, {§t
ftoj HSlso tcON | iz f tc HfoteOpfie’j  stsets L OBtsdzj 9 Oded W, s
sfdztsy dzgj dzd W &3, wWodzv j sfypw wMdetse dzr d3d MY smMtsB Odzd B

J ZzOMmistswh j j o toj d3w ZMmls Odzts 0 dzj dzts, Yylss ¢ dzOo
Shdzsy dzj ded?2 w1 (t6jlsddesy Olsdy, Hdgj ¥ to s H dzj dgff
Otcls j tod Odz' dats 2 cdf jtelsj dzL d d d dzOwWith j dzf s dztb§ & iy
dzj SBRtSHJ Bs s SfldddLOydd djbsHse O Cydd
cdfjtecdzd S jd3d?2 C0OC shdsedr » W OCIstuedfs itdgtiEtO.
sfkzh j Mlse dzv § Isfw st OH d yd sdzdz’ o3 ldsaaﬂﬁ@dgdﬂzdsstdw‘ﬁﬁ
ftcj f OtcOIstso , MsydlsOsh dn OdlsdsSMmMdHOdzls dzts | , cd ts
Yysts wodzw jlsmw fjtefmtf jCIlsdoads a3 o l]’dzOdszn(EfnlsOﬁt$utzt¢
e dzj odzditflafsH detse s B OdzOdzmMO d MHeodcetse o &L dzd ydzr =

bydls™ 8 O% twsd GcdfjtedadfdHiBd2 d cdfjeddsjd
ddj dLBrMItydds 3y {e@ENBBatcd BHE o j[ Hjdayfldy
so W@y Jls B Istd ficlfigiy telf) Corsftg f tod@sim Qlzr = fMtsteB
mMtsteB ydv, GJBEHJOM]L , f dzOL BOW jJ e L) , L O
i MMmdzr 7 d MeOodedlsj dz' des ftetsfls' 7 fklkj?2 kHO
Bdets 6 B3 Misfip jyd Sdedz’ = MY sMse S  HJ Is &WMEHYA Wnd
jedMlsd¢ Mesjds0: jos MjdjShkde dshnisd, Mt
f OlstsG j dzdzts G 5 Mz MistcOls O, stftcj Hj dzws
s ez WAEBIWHIS BO ctekzf f, wlso jlsMmlse j dedgr 7 L ¢
Ctsets dMitsdz Lso OdedY tcOL dgstsBtcOL da' 7 i@
kjd dg 7, dedLCtjBCdRE kesd &R, O OG:
f & dztdoyjdLldzjdar 1 Isjr [9,10]. ] O f) dats fiy Is
Ols Mr tcOdzdzts M Is ! BJdBn q’d3c[1u s, d3ts to |
dj dO0 cjBsHdBOBISE, ik dji bkt
tsB ) fijlaRfs off tsjLdentSdsd dzd § tod d3j dzd Is - ftod dzj u,
dzj Sslstster 7 MizzyoOw s tdad ftosWodwsls dzj btsd S5 |
stee Odesf tetsls j CIststode | Mots2MmMlsoa®, O Htod 4§ jtotstcOdz’ dat
Misj dgS g Hi @z' f B jJ-YdfH sydAse s IstcOCIsSO d SCOLT 908 ls Mo ts

(

O

s
J
x

L
(
C

0
1
fi

~ s o
ngw "
§P RO g1
S -rm ONGE" S8 G I
o v Ooce T F I
e O30
o,
=

grevooIag I IO
o 0

FAOPF~Q]F GO
I ﬁ_ﬁq_g_q_q_

=W O g 0 Tl
S O



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

Cdh jyudzdCO. 1 edsh OV hdesCd?2 Myd Skl tsdsiS dpdEnd M |
M smMseMmMlso ks s sydh jdzdt d tSLHGSKsodzj dzgd¥ tec Odzd L O3

[HAZOC dzj HEsfls Ols sy dzGC yij W WisjjSrlsddtodaassfisy j,  SQ j Is ) dzt
dzj Stslsster 7 dL dLe jMmlsde = MtsteB j dzlstse ftedo jdzd €
ScteOded Yd dedets sz f ted a3 daj dedé o Cdzdded ud ME B2 FLOSIs
d fsLHOd]Y dso' & Wikt s s tslO yWhjdadd® M 4 od o dzj
GOl j e Odse. [Mset)] fojHisylsjddj f(td {lssd 6lsH
fesddyoj dsfmls: s  Mmsemlse j dadzs? Bdhse dgj s d Bl

Aj dz HOdzdzBQthtz@{mlﬂthJ LYW iSkdodesmisd 1 ot dgg D iz
dqoodztstsB d3j dzdz" = W dlssMmMste j dzlstse  dzO tshdese § Hiej 94 M
sfOlsdd?2 (rt).

HJOBJIsduiME2 tjilsddz
CCMY jted &Bj dzls Ocdz' dzOw Y Ofls
¢ ded s dZCf r fMddelsj L dteso Odzd "ddi3dud MSts2 BsHdW S O
BOwCd -20€1 detsBgEtsds + fdn dzstecedHteddzO ([ S my) f
Oszo[dsztstso[Latstzf: f sdzd 4 Isd dzj dzd d3d dzts d3 (1 CR) ,-
dezddzﬂdtsdedzBdS (211) d bdsdksyjoedds?2 (uvf).
teBydr f intvirasHte[fzdmstsisdetsh j dzdd dtsdzdls: tcOMmlsajsts,
UBCGLOISszo[ Mr osteslsCd Ctoetsod WlsOd dBtsdatsedyj S
YoOfmMse sets CEtsdzsH Odad Vv, sf tcg dif das@ s Gztsis ts a3 Heth j

H-3 ezw
Hd Oc detsis d ud anq’ VitEMeapodice UBA) tgRvgLachemaDiagnostiké GEYJ ) .
4 BBHJtoy Oded J§ sBh jets ntsdzi Milsj tod dz© ({my) Emls O
Ansdzi Misj ed dzesE MdH OL 52, Mg 9 fr]tsfnlsOsc; dzd §f By B ls § C
OdzOdzse d ydes [ mu sz MO HJ ded W s s sdz? W tcOBO
ded L ¢ mi2sls dgs fyls (Illl,b-IIJIIMb-ﬂle)/\H sBdeyj dzsteOYyqd
tcOMmMMmydisr e 0dzd s Wstedidkdzy AtedHo Odzr HO [ 11] .

Lictse j dz sted Oyd dzc dzd yJ ted Hts 9 (uvy) st tej HJ dzw dzd
OBBJOC s d OYjlsddzOy ] Istsditshilz o dli2ts j1I8t ots dits HEJAQAUSIS dBd s
sBh jets B(JzftceddozGstc] OCIsdotsdz Ctedzd- © [ 15] . M5 dz,
ZOr sHddzd9l.fs [ 16

tdLzdz OIsT d ~ tBMEk)yH]ddJ
Ajdzr s fteosWddzoSlsdSd d dzj yg dedw t WSdZWJZS)-ﬁ]Zﬂ’ fi ls

v OB dzd-y @ dzf] o-tzq flaetfH dzr 2 JtosWddzr Btsdz dzf n f totsd
re (3rt) d Stdbsjtedd Sosifjdhoydd

1 sCOLOlvGEdzj o-thdizthH| stedilsjtodd S tsiKdjldeid®q
fioswWdd sflsddi3EzHtse dzj | dzj ZHtso
LHtste 1 [ ¢ Isjdzt & tedlsj dz
L dz8 S s <427 6,1 i 4,47 6,7 8,97 11,1 >16,7
BB dz!
{mu, | 41°008] 54°0,21 <48 4,86,0 >6,0
BB dz'
me [ 11]24°024] 3,6°0,15 <3,0 3.014.0 >4,0
BB dz!
me [ 1 [ 0,31° |0,62°0,07 i i i
BB dz | 0,09
myg [11]16°03 ]| 1,1°0,07 >1,2 1,011,2 <1,0
BB dz!
b-[ 1 36,1° 1,6 | 47,4° 2,7 i i i
v], O 1,5°0,23| 2,8°0,18 <1,7 1,712.2 >2.2




R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).
Isdz d2 &5 [t SOLOCkjtedzO® Isdf dyudzOw H v -tz EdsdzL

WOClktstess tedMS O, fteswodwshdnimw o of MsS & clteksy &

WtcOC ydeb, tbfcli, vy q’ cdzs CsLr 9 MyjlsOdedd M dzedL €

mueafl (twdfm. 1) . dtej Hdz2v W  Csdpyd deglstcOydw E€ OL Odzdeg
ftcjorhOjls WdLdsdtsedyd Mk dstedzlz ols fills 96 7dzdzt=2, , T0M24,
dzd % 4 B sdzj j Y &3 o HOo O tOL 0. lted otLHj2MiIse dc
ftejlsjtefjoOjls LdzOudISJdZ’ dg' § dLd3j dgj dedv . I Mg dmMmd
[ My HB Etotse dgv flsd 30dz: des MEBRY J demJtctso Odzdzse 5 ¢

dstSHjdf O [ mu l]’teq’ ssd3 kR4a3jIB h G/ s YlsB8 3Mts

1
gL odzj yj dad3v6, 7297% 7(4ed fy. 2) .

[EEN
I

12,2

[EEN
N

9,33 O1

¢ s i3 sdzj dls
=
o

(o¢]

(o2}

N

Ctsdeyj dzelstcOydw
N

o
E

-Rfl’]:BHdl'tQ-(.‘H-rtG-CH—rtG—CH—rtG—J( rwe-J¢ 5rte-f6€
Ztesoe § 1 CR 1¢1 ¢ uf 1 CR 1¢1 ¢ 11

gz sEdhaduiMSd) §sCOLOjdd M ostesksSd Cttsod istd
Bddzdtekzs d dz ( idgdytLamdytauly(/dsgfome 3§ dsd3tsiom wbfiz) , ( SR s | do) d3d3ts dz
6imu Bfc) ( BABEdmdad), (TBEsd / d) .

rdazv Hefmisdyjddy of 6Oy jddsets cdfftsddfdHjdaddudf
fMtsH j o) Odad W [ mu dzj Hisfls Ols ts Y dzts . W@ Eytgdrj j j casOy da
Mstslsdesh j dad v 9 Olsj totsG j dedz’ ~ d OdzsdOlsj tetsce j dedz’ n
Ctsdzyj delsteOydd ftsfpdzj Hdedr. 1 tod bEfpdzsedd Mmj dzj Slsd e d
meg [ 11} d [1[11?, sB &zOH O h dn ftsor h j dzdas tefd dfy tefipls Jf
MsmkHse, Mazzy O j 2 tsHds2 L fedudd dn  Objt
HiBECMICOyddadesets 1 WWjCko. lted +ltsd [1 11  dg
LWWjiClk o wmhdsh jddd OkjtsMidjtesL 0 NemissdiEds
M smse datsMils d QtsdzCIzts;dzlsdzts d dz¢ d B d td mofifalss o ddis® W LIS toG
Wstedr mu, fshMskzfosh jes o COd, o Itk wdhdj

wodzw jlsfpw Mmdzj Hmlsedjd3 dr WdLdtdtsedyd ME 52  ISidaacE oy
meg f dzOL 3OIsdyd MS d -~ d34d38tGOdz d HtsMIsQo dzWwIs! j e H

R L H Odzdzr n (tsdm. 1) mMdzj Hizj Is, Ylsts Mmtej H dzj tsfr)dat
JBEsMIs! 8 dLedzj SO s mue [ 1 [ . glsjtf j dedi 4 8%9 j Hnjtedic
CtsdayJ destc @y -bef 1§ teijsMmistse J todaets fided ¥ QJ Isfgyts dzy 5 dz0, 8 § § f
mMisteB yd ts dzdzlz & OCIsdo dztsfls s MOodzj deds M tshls Odz
fdtedHddedj o B3d ctekzffO®Rd. wtH]jtey Oddy mu fted J



R1JraguoRrRC 1-9pmy RYyresfl1d Ji1zrauvld csomopse, 2007, - 2(19).

dz0 {f ts dzts(e 6d0d2k) fts MOoadzgjdede M dMmeatHde &3 d HEMIsdc
Y1) BBAEZd s 1t (OBA 1).

100
=
B
@ 801 Of wH
= = B{ ¥ H
L Ot vk
2 Ot w m
b40- m{ WH
=
0 20 Ot wH
b B{ v H
0.
Frte- CH- 1 t8-CH [ te-CH rt-J¢C rt-JC 7 te-[¢
1 CR 1619 sl 1 CR 1 G0 1

tdmMzdze® jF jdzd dLodzj yd dedv IssSCipdydes =« d3j sOB sdzd
dsdzstsB d3d dzdz’ d3d W d Is t§ g tf tdzf jodizls Eidiadz® (EWSHLHOR I M W H toi"Wdib-4
1, wew,5 GMmu Hfc) , @Ewmwma(7)l ) .

I1sdzij uyibSts ftesMmdz ydo 08 Ismw by OC ts dethdg Otdatzts fifdy dflzO¢
ftsedzsh O dzstsfls zZO Htcj o jMmddz , fMtsH j oy O j 2 Odz¢ d
sdzd e BRG] FHdzd HtejojMmMddats?2, Oz ddzdtese Odzdz" d&zd [ €
9C dZOH cdHEtsWtsBdz » 9L OddBsHj2Mlsad?2 o Wttdzsdteso Odz

C H20>[ € my

HOJ B zojddujddy Misjfjdd dLeodjujded
d COmfdqudpthE gyl f Oz jh ] t©OL fHIse jtoy HOjIs or
dzj P dgv v Bty o0 C(sbttern o thdse dsd it
fydWw dud mElse s | sBLjtadB s O js  sdzdzslsT - K56
o dds @3, Oddftsuiz) oy O dd3 Co90Olsj tcdzdL 59 Odzdz 2
solzjls © L dzOydlsj dz' dats? tesdzd JBdzstsB d3.
OlsjtetsG j dzgdzSG 58 My :

sf¢) C Rl CY gl

ltojHiNlsOo dzj dzdz’ | L OCtGdsRj tedzesfisd ESOLROBOBIS jdi
st j delststef 1 f o Ome W ls dzj Ibisd St s ftodosH !

BIUiMSd OCkdodsy 7 ORdJdesctelzy§, fwdodls' a dz@ ¢t
ol k] dzsfls! ¥ (odzstsB di3j dedetse s d cdotsisd ss sigdd 9 |
Jtetse j dzdzsets mu HEts 9 jtemdzi?2 GteOdzdyr SCtedlsjtedy o

[ j atsdz MisjteddedL Oydw Mmr otsteslsCd Ctosod Htoslsj o
0Syd2 mu, s d yoOfmlsduydesets f sadetsh j dgd@dhe Bizc q
dzd yd Mlseots Mstesdelzj My dz20 OdzdsdzdlsOr T BGO clelz f f ¢
tcOL YyoOn. ltod L Istsdz dzO ddestse d3j dzdzed € @Ba7 , i 3[% mye |
L sCMdHdsHdOdss " 7 Mt j dzsOr 1 ssls & 02 DB O






