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hjMmlse. [ Mdzd MBHjtey Oded] o &zOcd dzj o4 dzd € 5,
4 ko jdzdyjdedj d3 o dzOy desfisd L jineds® s dzpP s o Cz@
ssteOv M sMmtseBMmlsakzjls tcOLodlsds OCIsdo dssflsd
fpw, fdtixnd oMmMjets, o MmdzdyJ dedd 8d20>1dzt5fr]lSd

| JeotesMC s, d Usletsmjs.! MY smtse detsised dz@stizts h O
JIsmW tsSHdddB dL o Oy d' RJ p EiRlshidssn] dedjvtc dfO ~dd dzc
MsmMis©Oo O. 1 0detsdz "z cdetesmMC st dydesmlis- d
yomis: L J tedzO.

]l ZzOessB 3y dz BBy Y HE L jtodzsos?2 dBBOMMs2 d
o Iss?2 ddzd ddes?2 Mmlsjfjded dqHjIs dzl f to] t&rOo dzfs.
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(Jjets oadzOydesMmisd d Isj BY JtcOkzter ) d MuEmlstsw
~nsHdIs o Hobkm ftoslsdotsf tsdtsyde » dzOf tcOo dzj dac
-f jJteJ HOYO o9 dzOcd B®ls L jtdzO ¢ oL HBAIEZ;
dIsmvw, CBEHO §OteydOdz' detsjy H Oo dzj dzdg tsde'sH Y dz
f OtcydOdz dztse s HOo dzj dgdVw otsHW A = f Otetse 9o g
-ZodzOy dzgj dzdj L jtodzO o fmdzi HMmlsod] f BEdzsh j
hjetts oftsLHEAO; HOdzgdzr 2 ftesyj M Hftosdmes SHJ
dz" =~ fOtese k o jtemndzsMmisd L j tedzO 34 dzff Ojetsth

9 otLHEA].
]l ZOetssBdBj dz BBy HEZ oBLHEZABA d L j tcdatsds

HOo dzj dzdj o BHWdsets f Otc® © otLHEZAR] d dzOH
MemissYddj HJZOBI Y] MSBE ©Oo dzaso j MdO.- | &
CsBlz Msflstsw ded 4c,00 dzBId 1) @S 2 .

rdzv Htsfmisdy j dzdwv §tsdzdzsets tcOQo detso j mMdw Is
Isjyjdedj HBotsdz! degts HdzdIlsj dz' dese s o tcj d3jdabed (
s, foHcBdtsScets o fosdLotsHmss jddy & bk fydts:
2OMm" §d L jtdtssts2 B, Mt dLEip@, dzj f t
o tsé o d&zOy dzsfls! o LOoadmdEsmisd ©ls j s § Of
B A3 &zZ0 MBREOdY s Isfyw. 1tod Hhdlsj d dsdg -~
o ZO) detsfisd o EfmMdzcedwa ddL (2 SGlsdtshdlsj dz
L jd® Ysfhisjfjdds MmddyO0jlsmw. | Otettsl, Mk
MCdzOH ] M oeBLHEZABA, Btdjj dOM" h j ddze'fnds o ts1
MO ko jdzdyde O0j Isfmw. ]l sHtsBdzr j dL d3j dgj dedw d
dZOfr h j dzdzsls! oL HER Q) o HE) assi] dad S ts@ 1OdY- € Isds
Bilsdets ftod NtOdzj dzdd §OLId?2 L jtedz® d MMy B
qdzd o HBY"cESCw2 kOtt] (SOdjo' R &jhSOR) .

I fMmowiLd f ©OLd&Jyd &3 bfdses dw &d BEL 6]
fpls+ s o dzOY dztsils! L j tedzO dqd Mifj j3w dat fded] Aste Bdef C
Zjkmw ©lIs 7 % Wt 32...36 % 1 IlsOBddyj
o ZOy dzgsflsd L jtodeso’' &7 L zOC o -RtcdobB 5B EHFOBO!
Lkshdj tOodeso j Mdzzd o dzOy desfls! dsOMdzd ydz o
OB dzd WP Od dz®o j dzOW Lo jddg@lztstd@sL dzd ydzr =7 S kzdz' Is

| edas | U4 BB [sdzsmdlsj dz/ dzOW o zOy desMmls’ o
kO, 20 30 40 50 60 70 80 90
1 2 3 4 5 6 7 8 9 10
1h jdedyo 30 7.4 8,8 10,2 | 114 | 125 14 157 | 193
{ 5y 30 7.8 9 104 | 115 | 12,8 | 143 | 165 | 203
C yd3j dz 30 7.6 9.1 10,4 | 122 | 122 | 143 | 16,6 19
[0V f 30 6,2 7.9 8,7 9.8 116 | 138 | 16,2 19
{ i j todats 30 7.1 8,5 10 109 | 119 | 131 | 147 | 171
{ M " j &k 30 7.6 9,2 106 | 11,7 | 125 | 139 | 154 | 177
l M 30 7.2 8,7 10,2 11 121 | 136 | 153 | 177
skCkielzL O 30 7.9 9 101 | 112 | 124 | 139 | 159 | 183
H W 30 5 57 6.4 7.2 8,9 106 | 145 | 202
1h jddyo 20 7.8 9,2 10,7 | 11,8 | 131 | 143 16 20
{ 5 ° 20 8,3 9,5 109 | 12,2 | 135 | 152 | 174 | 208
C yd3j dz 20 8,3 9,5 10,9 12 13,4 | 152 | 175 | 205
[0V f 20 6,7 8,3 9.4 10,8 12 144 | 168 | 19,9
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1 2 3 4 5 6 7 10
{ iy J todats 20 75 9,1 10,3 | 11,4 | 125 13 7 15 2 | 176
{ dm & j &k 20 8 9,6 10,9 12 13 14,6 16 18,7
l M 20 7.8 9,1 105 | 116 | 12,7 | 143 | 159 | 183
stCktokzL O 20 8,2 9,4 10,7 | 119 | 132 | 149 | 16,9 | 192
HBW 20 5,4 6,5 7.1 8 95 116 | 153 | 20,9
1h jddyo 0 8,7 10,1 | 11,2 | 12,4 | 135 15 16,7 | 21,3
{ B 0 8,9 10,4 | 116 | 12,7 | 139 | 158 | 183 | 219
C Ui dz 0 9,2 106 | 121 | 131 | 144 | 164 | 183 | 211
[0V f 0 7.8 9,1 105 | 11,8 | 129 | 152 | 17,9 | 207
{ iy J tdats 0 8,2 9,9 11,1 | 12,3 | 133 | 145 | 166 | 192
{ dMm & j &k 0 8,7 10,3 | 115 | 126 | 136 | 152 | 17,4 20
] M 0 8,7 10,2 | 11,7 | 125 | 136 | 152 | 171 | 191
stCktokzL O 0 9,4 105 116 | 12,7 | 138 | 156 | 176 | 201
HEw 0 5,8 7.7 8,7 9,6 12 16,2 | 215

t Qo dzetse j MdzOW o de)>| dzts § & dz' g i tv dg© dg@zig @res y ded
Cso"n d BBBtSOT 7. Gl GBI Whdaw j Isw d3j dz' N «
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codzydedd MmMswsydd d HJMteBYydd o dzOcd d
LijtedzO d Mjdwdz Nnsesh s dzOB d&zs HOK sMw Is- ¢
Hid dZ & Ljttjde o Stdshmj o kestsyds 2 §jt

HsMisde OV &BOS Md BlzBO o a@jdade("ji 'z IsHtay) dzdaf{ded i
Hdze d dz2OyOdzz o lsttets? ftsdzsoaddz Hdzv, J Mmdzd
vydisr o Ow dJL d3j dzgj dzedJ o dZOy desflsd L j eezO
CORdLOydidzdz' | oL sy desfisd ( HEsMIsOls gy dzts
&), yjdzj Msse tcOL dzsO figlsSdds Ods ' dzGndj ety ddgdg j B dzQUE
CSEHO o d&zOy dzgsMis! L jtedeso 52 RBOMM' dzOdskj dz !
s HsMkh do Odedw. 1 jdzduddzO®kd t©Oo dzso p fdats?
detsds o j desd dzdtetso Odedd L jtedeso ™ 7 d30MM d dr
1itedzs d Mj dBj dz20 GOL ipsBls &€& zcBr iz B o OL «
ftojHj ZOS COYHB2 Skd sk’ d GlHj d Hes?2
HOs Is t©OL ddyd™ eoMmdzjHmsead) dzj sHddzOS o 52
Hekedn §tdyd dz
wbkh jilseo by s W gjstdhdegdj; " OB teOL dEOW ,
L ez f MsdH 0O jdzdw; Wstek® M teOL dzd ydz' &3q
1dtedets, BBdzjj ftedsddy O jifmy 5 Ested)
¢Cd, ftmMitd Sk ftd kOSCE2 Wattdj &O dsb fsdt
sjdz dats oBjdzt M OW HEsdY, UJ & 1{jdafzsizeh BO8s 5B ke
B ddijjls Bsdzjj of MsCks dOlkziekz, KOS €OC
] sdzd dzj 2 dz" (3d wudEhis@SBY 1. 11) ¢ sdzd BOE Is
stsdh ddzz L jtedzO®. [ dzddzts? dzOL ' 908 s tOMlstsw
L j ttdz®, b de@daisde Onflssw dzdj &jyHE BSCHo ' &g
sRtcOmMmistswdadj BjYHE M ddedes?2 d Bt Rdats?
' n OL k) tss bk tsfEdzO] s

=

t d bk dzets’®f fldzjl2ldz" § tOL d3j t6F L J todztso €
L J tobdts odSted, dzCQd3dB; J tofigizts 45 U  dzBd3L J tedzts @ €
stclf detsj] L jtodets HOYIs BB hd2 oraBBH Gt
Btsdz! hj 1 dgHtsMf jted3O d djdz "j Bttty $.
Bl VLdgtedfla®j J s L dzOyd dzedJ HdzW ©OMYYy O MmMC< ¢
ZOMm" § dts?2 f dzslsdzsMmisd, e Hj dzj dfWd de jored dso
HO ceBlssats?2 fJtsHEZSyYydd. dtcjHAd2d?2 BI jd3 GH
ZzOo j MCd L jtedzO o 3j tedzgz¥ Milsy ¢ dzw dzdzlz® € tsdzB
sftejHjdzidzder 2 B Jd&B Y JqHSEtSMIsd, dzaj o6e " 90
kzesdz d Hte. ). 1jsOdddmig) Hdzd il o d@yaj dg-v B
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dzso ¢ tOL dzd ydz' = LJ @Baf: Ckdzt Iskts.

v OB dzd Y& telj.HIdA] j L(B Jddwv Bl Yy B30 BIsH j dz' dz
tcOL dzd ydz' n tcdzsor n S kZzdz sizte

) d tedzfs IBi vy & &k

1h jddyo 11656

{ 5y ¢ 10630

skCktkL O 1406260

C ydzj dz 20640

[ovyfm (BJL fd des@) 9616

l e 566

Jtiydr O 9¢é20

| B A 114é320

] 5H M ddzj ydzad ¢ 22660

I 7 f sdzdzj dzdgOdzd @ O Is L Y tcdz0O, Hsfylsdehdj
Wstcds f BOCiId d3Odz’ dats?2 o' tcOo dzj dedets s+ ¥ 9 fy
dzd dzd d, dddf tsdzeap dzdz” &3 BN JIs BT Is! BOCRJ B
Ljtodets. vOSCB] Ljtdes kfMmMskzfOjls fts € Oj Miso
Mlseo jdedzr | HtotsHEGCI" f jtojtcOBBSISSd, rtlw d s

2z dzr dgOL " 908 s L jtdes dzg HBMIsOsydsts o
Mi3steh j dedetsy ofmMdzj HMmlsodj dzjBzOetsftedWisdz - |
Bz sy, M BEteOded yjodzdzr 3 L Of OfmMsd3 § IsOIs§ dz
Yylsd dL tsHds?2 By ydts?2 IsC Odzd .

[ idHE or fcdzdgj dgdz" d3d d M Efdzr &3d LY tcdzO B
WB&@f L jdowd®d e Qe @iz d3j teso f) dzi sHd dzZOC B B2 9

dlsjfjdzg PR dshisd LOsadMmdl s MisOmdd d
wWodzwis! MW dzj B dzOetsftedWilsds | EZfdzseodw MtsL toj ¢

Il 7 .cQo dzj dzdit©m IS ‘080 Is MiIsj f j d2 ©H dztstc tH-dats i ks
MlsOo dzw s h d 5 L j to dasdz@y dztifddipfin Iz , tc QfLtsdzj te O 3, nd
Yyo jlsz d Htezedds f sCOLOLjdvds,. 1 Odetsdz-h jj
dztsfls! 5 o dzOy detsflsd .

[ OMMO 100f0cCOLtEpd®jls Cwdzdyd Mlsets o jh jf
jtedzj, jcEts Ctbkfdtsimis: . 1 sdzjgs Kste bfQbRjz L 1j0x
Jdz. 1 Ctikzfdtsds L jtede] Stdzdyj Mlsets Bty
Hickz dzOd d3j dz' h dJ .

1 Jtedets dd3j HlstckeQeddEEr j . tStcjH ] dzy detgz® 9
cOMf sdzsy jdedj IsSCOdzj 2, HtedHOsh jj ftejH,j dzy
L j tcogEdy j Is ms'j 1€ dzts of dglr dgtizd. M ls ts 2

[ Zyded MEzOd3r @ O Is L j todzts, dqasd ¥ hjd daj f et
ter ndzsgz ydzd Mists?2 MbstickzCkztes?2. [ Eydedmlstsy L
Bjdzr2 vyejls d odH d3j dzO.

dlsj € dzts o -dLHjdisslgts da&zg s hjj ¢ylsd f{totsrtcOY
CsodHdzts? MbstezClskztes?2 o wWOL IR . 1 jtej y
Hjde M) o jtendetsfis! 8 MBSO MisjCdkORd Mt
desfilsd dBsdsddlsdsects §f dzslsdatsets o jh jMmlse O.

1 OL dzd Y OO fisxwdzts s jj Gediasotajdatiztsy Y Ofnis d y o
Yyqe @ d3 ddzd yOfMmilsdydzs dzj ftetsMmoe j udoe O dg- d3 1
odqHdesds L jtodza] Mlsj S dzso dH dzOY MistezClskztcO dists
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yomlis fsojtrndetsiisd
tcOLBtetsMOdzdzr = 5 59
I'mry MBViks M shs
odlr j ftestesmMisCd, It
ded (tsMisc¢d) odiMmlsy M ®©OL
SftejH]j Vb Ho @dedsje® MmJj B dz o
Emdzsedwn, EMSOdiso dzj dzdz" = H dz
Cdzj cedw { tcsis®M M@ dzdnts B dzts iy Is
IsOls i . Cdzj ccdt floscOmMlsOddw s tc]
omMrtsyiMmMis! 3 ¢4 Hdgatcp! JCdzj tccdt l]’tG 0]
LOIsjdzj &3 fsmjodzr = COyJ Mlse MmJj 3™ dz. { dz0
tcOLodlsdw tOMmilsy dzd 2, O sOCYj MmMtsLtc] o
mMsets d tBdZj G YyoOjls EBBEKSIZ. s stizg s fHts
sr 9O ls L O MmMkzls¢d, slsyy sdzze L Of d iy g ff tsdz
Isjedzilsts 1 dzgj cedw ftostcOEOdzd Y Mist d&zOdR] dzOIs j dz
1 dzvy dzyOlste@is? 8 O Is ftesyj dzlsdets] MsH J t8Y Odzd

(CdzjhjoaddzO). l1td rOLOSCIjtedMmisdSj Mmj i3 dz
MOW dzstc ©)  dzyv dey@lssitbls s @3 v ¢ Is

SHjteyOdzadj ®BBAEESYJS RrOLOSIjtedLiEzjls vy
dz' hj MbH] ) Odedd Is jtso! tsidids ydg S dz' Nsid elp tsdz
' . 1 0dzdydy tedtsyj $ My dv j
skzte. [l § dzslsdesfylsd d dGBOMMr O-s5B 5C
Bjdew jIsiw s Ckdz sktcOds. [ dzO0 dzj ts

FdzOls&etcftcj Hj dzOr MistelsO CtsdzjBdzj sy s
1 OB r 8 O Is BOMME 1 ddlstcO Mj e dz
zvesls ) feoish! & ddttsot? -Jitcd®dtcHhy POO® M
2O dzdlstc dffdgdetsa &2 kol d, o 'ntcOSHORE cas  CGdj dRtds
L 4 tcdzO.

10 oJdduyddzkz dzOlkzter o dzd W 5 Is: ftod d&3j Mmd,
Wsted3O® L jtedzO, Ctkzf dsmils! , § dslkdshls! ,dz-9 d&zO:
dzj dzdets s+ L j edz®, BOMMO 1000 LY tjdsg, orf tcO¢

1 Olsztc® ftod B dzd 3V dzdzts {f tfist€ dRdzj ded2 fisls dfn IsLj Jif tg
o' f sdzdzj dzdetsj , f tsdzdztse j detsy dd3j JIs i seor h j dac

] suEd -~ Oded Ud MSE d d3d L ) wEZDM Y ss@H RO s figf s
ftotslsdo dzw Is Mw  tOL telzh jdzds M tsHdztso toj d3j dzdz
HijWtsttddtoseo Ols v fsH Hj2TEs dyfdiz. o dzaj M dzad = ©

HBBH |ty Odzgdj B J dzSosol jiMasljj,tcy@Eam j d £-0yj fi
o dddzOdBtsdzj j] 903de j COLOLjdzd SOyjmMlse O

HBSH jtey Odedj BjdzStser n o jh jMmlse o L {picdzj
YJ dedetsfyls: o fdh jotsj] HtsMistsddmlseots tigd@aR.
s ML tcjonh dj LYtdzO ddiijsls Btsdzr hjj OBMmtsd
B¢ O, yYyjdg B 2¢dj. zkfdrj LY tedzO fted d3J C
ftotsyj dzlsdztsd3 tslsdztsh j dzgdd jets oaMiGeHO MBHJ ) C
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Sdzj2C sodlsz® o' f)ts CoE@{dadE@s O Mls W ¢ d as@s h O

HESB dZOW) ROMMO, Gld 0 0j GO osHEB2 dL dj d
shdaso desds Mismistsdls d dOBEZARh dR BjdkStse (70
(BCtBds 20 %) d djissd hscts Stsddujhnss O Ht

ssdkdujmsets Cdzj2Ctsoddy MmoweL Odats ) 6 tsdz
CoyjMmsotsd Cdj2C¢tsoddy ftsddBOsls Mo ¢z dz
ksl , kftkdesmls:, | &OMmisdydetsfmls: , owL ¢
WdLdujMSd] Moc2Mmise O lewatss ods jSAQiwiEdi Is oy O -CSdrj o2
906l odzdwdedj dajBdzOcsiftedWisdy j Ekmdssdw MMt

ulsOdzH Olsdyr &3 M sMsBEd “odv kMY shdé o O
CO kjMmsO, §odkyjddscs dqL 25 ¢ ddd sstdj.
o jlsihdgte jldd d3dz ddzd (17, 20, 22 dgdz) otsHT .

stsdzd yj Msoats d COyjfMmlseots §hjdadydets?2 € dzj 2
(OB ddYy0O 1.12) .

OB dzd Y@ sIH. jl1iey Odzdj d SOujMmoats Cdzj2C o dde

s dzOMm M HBHJY Odedj Cdzj 26 & sOyjmlses G dzj 2 C G
1 36 % | ckzfyo
2 28632 % IGtGIzl]’tIO
3 23627 % I "YAR]
4 18622 % I "YAR]
5 B GCkOddu] &

sjfesWdLdujmCd) ROLOCK]jEdMmbdCq H*Bf
RHdd’ fd BOMUjEOR bjfdser R fEEYEMns
BJ dzdetsls! & IsjfdzsWdLdyui m?@ddzv FlIOgOC 4 to df@bﬂﬁ"
o O desflsd, Isj Bf jwOlskter, Skd k', Bl

fdzsw .

Il lsOBdzdyd 1.688BdjJdegbtgsejtsaidz j L dzOyJ dzdw
TOLOSIsjtedMmisdS L jttdzd d fsHkClkse jeEt f b
s OB dzd YioOf tdd jlidls Jtets @ |y detf ¥ Isgef dzs¥ L gy MS dn
qd ¢

L J todzO tcsHEZCIstse jJets ff jtoJ cOBBISE
| &0y dzts VHJ dz' dz( stsL W¥Wdyd stL WWdydy d
1 esHES IS . 0 s f dztsy 3§ i fdzsfese | lsjdsfjeOrEns]
’ fl 1 XO(E & 110 (d Q % df

1 hjddy0 10 1587 0,121 8,87
{ 5y 15 1836 0,148 8,93
{9y M 10 1637 0,129 13,63
C Yoz dz 10 1666 0,145 9,20
skCbktockzL O 10 1650 0,119 14,25
t d 12 1660 0,097 9,90
Lt6jydr O 13 1561 0,098 10,10
] 5H s dzdzj U dzg 10 1938 0,089 10,44
| Stetsh 9,5 1440 0,105 8,90
T 5,8 1558 0,110 9,10
[ 2SO P jdadA 13,0 1900 0,110 9,35
~ | Bofv dov 11,8 1610 0,140 7,65

N TN dets 10,0 1590 0,083 8,57

8 [gtej ydaj o @ 10,0 1428 0,115 7,80

a [ted i 11,0 1690 0,094 8,51

fjtcdzse O 10,0 1527 0,105 8,87

ltedd3j ded Isj dzt dzts € &QifffudrtiseOst?  {f tineitin@) eigts)odc of
Mdzj HEs hdj kjfas¥dLduyjmMSd] Motc2flssa® L jtsc
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u;uws;¢m@m@gsgquz;s LOltcOlr Isjtfdsls
cdOdkO. 1t ©OMyYjlkOn q hj efmjet dMisd L
Ces@OWOES sddyj Misok Isjfdslsr, LOlstOyj dadzt
fs "COdj Ajd mdw [251].

LHJ dzt dzlz® ISJUdZtSJd:thSfr]lSJ By dets o7 cOL dIs!
w —,

'I'ZIZHJdZJ dzOw s ff dztsy B s Mis L jJlodats® sV d30 s

s Isj f dzs i st § EpAdREAPsdizs MISO-S € & N &gy g4 dzls

BE&BU&@@EH@BMBd o3

f dzsff totso sEQRSEs@sls MY sMse dzsMmis L 4 tedats
sz ftced dzj fsMmtcj Hilse j dedes 3 M tc jS-t5 iy dat
Olsj Ctdoj cydd ity dnizistsgls 8
jtcdzsor n ftetsMmMistcOdzmiseo o o jtemdzed] Mdztse
l]’te'rsatSHdstfr]lsJ LiJtedzO d L Jjdzsoatsegts Mmdzsw

YW dydg dzls Isj f-dztistfste tfotdmddeisififjdsdp s Is § f dzts
Jijl—dziSdZolezq’ BOLjtedOdzO ftod cGtcOHdJ dzlsd
WWdydjdzls Isjf dzsf teseo sHdesMisd L j tedzO
,120é0,140 lls/ ( BAAw) . v dztsf totso tSH detsfls -
Oy desfilsd L jtedzO. v jf dzsftcco &8 dzefYls O ®BIsh j ¢
Jlodzseo s 5 Mmdzsw .

vy B J cOkztetsyf tetsBisH e fjldzsy dL dyd ME OG- o 4 d
s h Ow MEtstesmis! dL d3gd dzgj degdvw Isj a3t J e Olszte”
nOtcOCIsjtedL ¥ h OW Isjf dztsddzd eydisdadz § Mo ts2 Ml

1 Jtodzse OV BBOMMO Rt IS el dWL Wizdj Usdinjvdzlddis a3 Is
o tsH detsfls® 11 ,97AA DD.

v B JcOkztctsf tctso tSH dztsfls L J dats o 52 30 M
ZzOy desfisd d Isj B j cOlskzter L 4 6 dz0. g ff-seor h
SHdMhis! mMddy 04 smw.

v] B JicOkztetsf tctso tsH dzs®Isd r N H . d dzdlydgts d t§ tc dzj

— o T
3 ey

TR B =ca

I ‘¢
FRT R OF

A_'_.A_W‘UTW

Q_.

Q—.
w BT RS

- roo <2

© o

U] B jtcOlsztcdzOW otdzdzO o© L jtodeso 52 dBOMMj
mMestesMmis! 8¢ ftoeddsjtedes 0, 14 dizd3/ M.

4 ko jdzdyj dzd j d3 QB{Wunq’szlsO Isj f dis{f tots €
sztcstf ctso sHdetsMisd oL tOMIsO] s, Ot fif lsdf 1z p t§ dix
f dztslsdesisd L jtodeso 52 dBOMMr Ed3j dz@ h O Isfygw (L
v OB dzd yics L. WAIWAd yd j dzls™ Isj f dztsf tetso sHdesflsd L J

fhjddyr wOttOltseamMéOw 29 [51, 52]
I zO Y dz f U] B jOSEEO L J ttdO, Auw
L j 6 dzO, 0 20 30 40 60

1 2 3 4 5 6

10 0,115 0,122 0,125 0,129 0,135

11 0,118 0,125 0,128 0,132 0,138

12 0,121 0,128 0,131 0,135 0,141

13 0,124 0,130 0,134 0,137 0,144

14 0,126 0,132 0,136 0,139 0,146

15 0,127 0,134 0,137 0,141 0,147

16 0,129 0,135 0,139 0,142 0,149
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] oS H s dzdp Paedizi yr 1. 1
5 6

1 2 3 4

17 0,129 0,136 0,139 0,143 0,149

18 0,129 0,136 0,139 0,143 0,149

19 0,129 0,136 0,139 0,143 0,149

20 0,129 0,135 0,139 0,142 0,149

21 0,128 0,134 0,138 0,141 0,148

22 0,126 0,133 0,136 0,139 0,146

23 0,124 0,131 0,134 0,138 0,144

24 0,122 0,128 0,132 0,135 0,142

25 0,119 0,125 0,129 0,132 0,139

26 0,116 0,122 0,126 0,129 0,136

27 0,112 0,119 0,122 0,125 0,132

28 0,108 0,115 0,118 0,121 0,128

29 0,103 0,110 0,113 0,117 0,123

30 0,098 0,105 0,108 0,112 0,118

U] dBEo ZOC ] o s dat fiplg 'dzj " j dzd j o zOfe-d ¢
Eslst . rodykhj2 Mdds?2 {lssEts Wodzj ddw Wo d

Codzj dzd J Isjtcditso dzOGtstf tetso sHdesMisd YOMmilsts
( Mdzd Ijfdzs] L jtodes f sdzsy dIs! dzO HXtizdzsOisdsiz o
GO BEzHjIs dBdetdteso Ols! s dzOf tcOo dzj dacdg- Is j t
s MsftedC OMOs h d2MmMw M OMWOdz Istsdz, BHEHjIs |
otsHdesMIsd ftcd OBl M L jtedesdy detsmdls € OC
nOtcOCIsj to. | QffjtyffdgpjStdz, dzv i ¢f dzdzts2 Mkzh € jH -L J toc
detsfls! M smtseMmlsolzjls BBdzj j ddalsj dzind o dats dzlz
h Onlsdzr » MEh ddz¢ 07, doOtettels, Isj tcdi3ts OO 51
tej dzdw o d&zOG (.
vJteddskmMss2yldes sifpfsmtse dzsMmis! ficftgq@gz@ Mt /) te
Motsd Mmjdzgjdeder j, HtosHtsoatsdz Mise jdadzr | d Htok
odHBe IkjtdBkslkzMmlsts?2 ydotsmisd.
1. v jteditlkzmists?2 ydo tsmis! L
fcHicOLEZdGj o O ls IsOC ks Isj &3 4
dzsfmls MsrtcOdgv s Isfqpw o Mr Y 4 Mis
orhjdedj IsjBfjteOkzter ftodots
L Olsj dzj 2 .
2. vUvjtdiskzmists?2 ydo sfis!
dzts, L Issls odH Is] tcd3tskzflisth
zh ¢
z

d tdzO MJ d3j dzdzts G t
cOlsktcl dzQAEtcj o (
Pood Ldgj teasdw f
HdIls € EZd3j@iz' " j c

L J dzO { totsHOS-9 t5dz
Yy passifylgd od Ais@ SR
d ftced Ctlttots?
]

ZOctcjo O L jtedzO fted M !
hjddyr, ~rtlw of
(]

COyj mMsoats Cdzj 2 Ctsoddg
lIstsdg EakzHh OB Isfw |

3. uvjtdiskzmMists2 ydoeotsMmis! L jttdzO ¢ tojj tpi d
EmMss2 ydeotsmisd R OwOCIjtedLEzjlsmMw IsOCts2 Isj d3
fezh C€j, fted Stbtsts? of AtH YHEdy' §shdj
[ Odz dzgj 2h jj ftserhjdedy IsjBBYJjtcOlskztcr ftodots
bojddyjdds of asHO §dtH,j O d &ySd [ 3, 2

4. vjtedskzmlsts2 ydotsmils! ftsHMsdzdzj ydzed ¢ O
(Is. j. s MtsH jtey Odeds tsBtelzh jdzader = L | tg - dz)
cOlkztets ZOctj o 0O Mjdwdz ftod Sttt dzj ¢

- 0 o

LORT=3
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5. vJteddskzMmMiss?2 ydoe smis! C Isjstedsolz jRls Wiz day jsdzt
sBsdzcyj ¢ d WYHt©O. (IO Ijtt@tckzMmists?2 ydes sfls:
Hj d20lskzteOydd BJ 2SO d HOY] Yt fC0OLOlsj dz

#dzj Hts9o Ols j dz' dzfs, IsjtedBsEzmlsts?2 ydo sfmls! L J te
Isj B J cOlskztcts?2 dzOGHcly BtO A | fipwZhDic O dgmedls v Isj
fsCOLOIjdzd L jtedzO ddzd M dBBv da.

ltodd3j dedlsj dzt dets & Ijrmdzsdzsedd Mkh Cd Is] te
stsdz! €5 Bl Isj B jtcOskztcr dzOctcj 90O L j tedzO, dz
Isjfdzslsr, I Mfsmtss O JaadfO ysdetsqiztsie dtddzGniz b
ydoetsmls! L jtedzO wodw jlsfpw cdzOoder d@3 f 5C OL Ols j

4 ko jdzdyjded] &3 o dzOy desfisd L j tcdzO odgL tc O
CMmis! o kO detsets L jtedzO M dLojMmilsde d3 HEsY &2h ]
9 J dzd yd dzls jdfjdzfsH 3¢ sMis+ 8 OB Msdzs sdes Mikzrmtsets |

CHFGi ZH j dz2 dzOW Isj § ddg™y 3K, slids ! § roxshiDo Aeksd)s: x|
%ifgi ZH § dz dzOW s ff dzsy S sMyls fy=MHEI 8@t Cg H7 [ fise

1o ROwLOCkighgmsyC HOnl" MdjHkjls jolsdjk
Mlsoksls djyL jcdssmng s @edEdlstOddfs @dj dsz j ¢
ls@o dzw s Is L dzOydlsj dz' dgzé yOMmls: B j BO dgOfF
odzdwsls 20 Htkzedj WdLdujmSdj mMes2mlse ® d
s O YO -4CdOydmissimls! L jtdsss?2 dOf' §d d J

1 0" § . 1 6" ¢ d .
st Skl fdslsds als';acaq st Sk f dsls dzs “lsg"?;}“
Cel & sl Cel & shis:

insigsgzdamdz 325644 60680||fy 58066 ¢ 35645
[0V M 400655 50670|[skCbwkl] 680684 35855
[ M (LjGds| 440655 50665|1 usfs | 680674 30650
IR 560665 50660]f 5y 680679 35645
Cuds dz 580670 45655|1 " jddu( 730684 35645
Istss d &¢| 750684 40é45 SZS'Z%““F' 780689 30640

Il sLHkr, yYydetbkzddthkzs ¢t de jf Sy dnitd Of tfjdddEs fr
YUd Isjff dztslisr d fitejdBihjdeds § Otetse otSHT |
n BOMM foLeotsdwjls IdMfiscd Ltse Ols! dz
Fartsd3 (fted OCIsdodetsd3 o j dzsd dzdtetso Odzed )
OB JLLOOYdo OdzdwY (HJjLddMmd Cydd) .
sCo0OydMs®EMdIls o Mo dtsdy lIs WOCIsBt
LdtedzO. o RZojdzdydddjds o dzOy desfilsd kd3j dz@ " O
f dzslsdgsmils: EZCdZzOHCd. stkfdr j ftedd3j Mgz-sB " -
Cdj dzjBLsosddmy o dBiyL jtodetsor 7 ff totsfnldts O dzfnk
or j dBOMMr, MoHjteyOhdj Cwizfd j d dd-dazCdy
Mlstsmils: & . Il " twcOo dzj dzdz’ § L J tedz0O, O IkOCty-j h |
9 jJtondzsMmis! ¥ EZC dzOHT 9 O Isfqw 3] dzj § f dztsls dats.
I fmewiL d M HEddl) sidised@istpipds syls! o ®OL dzd
o882 dBOMMr dsydls BriIsy dzj sHqAZOS s 52 ,J -yYlsts
Hjdzjdzd®¥ oBLHERO © SlsHjd d » EYyOmksScoOon. 1
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f dztslsdg” jIsfpw  d MC o Oy dMmistsMmis: Zd3 dz' s ®OF B Mw
BOMMts2, d jJi MCoOydMmbsfmis!, djett kMmisOdz
OBLHERO. [ Oddetsy Ctsdzdyjfmlseots oaLHERO ftod
LO tsHddz tsBI Y O55( %)Qatﬂmtmmfr}isﬁsdmswls fts Wtstod3lzdzj

% p T, T

G H\-5B M d2 lsgteﬂztiz>91323‘03€)dr]ﬁf]]lSc[dzd232 sBI Y& Isoj
L jtodztso 52° dsOMMr , o3
{ M fzuimisd L Jtkdase §2 § @OIH' Mzh Cd L Osc
dz0C dzs dzO@ tOBtyYydn BtecOdztse L jtedetsmbkh detsS (!
sjydzer » Itk d Ht. ). 1dssCoGL20 Gty fifjdizudjls
Mo j dzadzse s Sl MO, SColtter 2 dLdijwwesls d&j
L jtodetso 5?2 deOMr §d Htod MotsBHASE f OHj dad
Csls EZetsdz LOoadMmdls s ojddydd , @ Wosttd d
o ZOY detsfls L OMtstej dzdetsmisd L jtedzO (lsOBdzdyo 1.
sjdg Bjde "j kZesd jets jMisjMmlse jdzdese s ' 5IsC 51
9 0dzdV L jtodzO kZcEdzr dzOC dztsdzO f dztsmStsmlsj 2 d
Fecdzses jMmisjMmlse j dedzsets SlsCtsMO dz® 20. . .25 9
v ®dzd Yy Oi 11Qolded BsMls! k6 dzO jMmlsjMmMise j dzdzse s
cOL&dyds » Skd skt tls dn o d&zOy dzsfls

. o . g J d3j dzO
1 sC0OLOIsjdzd 1hjdzdy cuddd d 5y f 5 H o dzdz skCkzt
] dzOy dzts iy ls ¢ L jtd 15 22 11 18 11 18 7 25 15 25
VEsdz j Misj Mise j d
8¢ s5MO, ¢ OH 30 38 28 32 23 24 31 42 30 40

sdzh ddz0 L jtodzso Bets Mmdzsw fticsHEZzZO Qj-d3OW
dzd ydzr = SCtdmlstczC yd?2 CtsdzjBdzjlsmqw o L dzOyd
SCOL' 90j Bsj oLHEZAE ftd MEh¢j ddd 65 &0
f dzslsdats fls d Mudzfst8 dets P dstOC ¥ j Bls M stosistf- o tsL
fotslsd o dzj dzd jH,iREEYEfLig jotgOdzy v 5 § 5 W stedsz dzj

0 Wy o,

GHAdNTI S st WWdydjdalsr, L Ooadmw bylgts dshlsd dz@tda' jstizds
s Mdasvn ¢ tsdgsmis! oL HER O, lsdzj MYy dzdzOs- 2z Mdz
ets Mmdzsw, d3/ .

l lsOBdzdyj 1. 17 Htodo jAdnds dzvL de@y jdegfdedz" &
Is Iz tc .
v OB dzd yiO ddOYj7dzd v C sAYN dydj dzlstso

Sl ¥ Y dyd 1itedzso 52 RO jted Odz
I hjded) t 5% Joyf cudkiq 1tejudsbkSlztg t dfm

A 1,41 1,76 1,64 1,44 1,76 0,67 1,76

1,43 1,41 1,42 1,43 1,41 1,55 1,41

1th’84Hszer AdnsiOdgtg fidadly ¢ oL HEZRE, Jdjs
Ce¥(dsj i3 j cOkztc® 20 Au, wldtsidlsj dz' dzgdow 9 0
dzdj 101,3 GC1 0).

v stesmis! -oddOdpfvstesils: , ftod Stlttets?
OBLHERO dzORtsHdIMw ot o9Lojh jdedasds Mtsflstsw
ftcd Isj B jcOlkic] oSLHEZRO 20i #u5dDd dD &/, f
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seofifj@, 069, 0 d3/ M, 8 HEz& 1O, ysizj dgiv M, HdzWv T j d3w «
7,0€é8,5 d3 M, 1 H2dzw5 éC1AS, Otc zdg/r . 1 tod ko dzd y g
Hzme O MEstotsMis! odlsOdzedw ke jdzdyde Oj smw o M
g CtstesMmis! o dlsOdedw Eydlsr e0tls fted ttOMmYY Isy
tcOB IO hdn 8 fteddzydiz ¢cSCdfwhjese mdsw.
sz HB9 Olsj dz' dets, L jtedzss S OC Bl jCIs Mkh ¢
COL dzd Yydz' § -B3eOMEBY egets O OCH] bifasWdrdud
Mots2Mlso® tOL dzd yos Ismw dzj Istsdzr €5 o H Wz®d dM
o &zOy desfisd, Isj B jtcOlskzter d Htkzeda odz h dad -
LjJtedzO d L Jjtodesots?2 d&BOMMr, &y des HisBdIs! MW

CoOyjmsea © ftesyj MmO MmEh € d.
1.2.2 ¢dOdzdL Mfsmtsetse MmikzhCd L,

1 Z20yd disfils! 6 )y d BO -~ tc@dzk dzaz” ﬁ]lBJnﬂsdBTSMdﬁ
tcOMf esMistcOdzj dzgd ¢ twOL dzd ydzr = M sHBH FoFQizh
dZzOv BslkteOMmdz L dzOdzd?2, IsO¢ §O¢ IsisdzJQtls-ISJ:
9 jJHjdd] HOdddsScets ftdjBO BjMfjuyudeOjls Is.
B3d dzd O @B ISSO AL IS dzd 9 O, L dzj SIstedyd ME B2 1dz

Iy Mmfsmsesr MmehSd L jtedd d M kY shd
Mlse OF . [ Mdzd L jtodeso 2 BOMME ddzd SlsH j dz' dz
GHy BEHJI ftesdmMatsHdIs! BBIsHOYO g dgdsdsd B 99k
tej4d), Ists disy des dzOB dz¥ HOIs' Htesyj M or Mizh

dlzh CO +1dpjlcdd®tsdz S5 IjfdzsWdLdyj M¢s @ - dat
yJj mMMm, yJ dzff stizkgtissctf csHlzCIls M tflsddOdz dz «

Cs?2 yjdzrt dd sSftcjHJjdzvjlsmMw orf Bt -MYf sf
ds?2 bEMmMOdasoCd d twjyddkzO jVvy twOBtsls' . Cuots?2:
yds fmkh ddCd, tGJ)|Cfd3 JY tOBtlsr MmMdzjHEkjls tcC

I dzOy dzts § LJtGdZtS mMkh Ol tOL dzd ydzr &3 MY s
Btsy des Mo j Misd ¢ o Iz tsfr]dz.tsadzfds fteddeyd q Ods:

-zH Odzj dzo dzOG q’L JtdzO BJjL dL d3j dzj dzd W
odHJ YdHSBMISI;

-ZHOdzj dedj] o dzOcd dL L jtdzO ) dL d&3j daj dad j «
sy &5 ftcj otcON jdzedw jv o Ot [ 87, 88, 120,

d3
L
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[ Mz dets{s dAOmif v d € Oydwy mMfsmse se Mk
) tod o) diglelajjdz’ dzFr & MY sMsese Mkh¢d ®©8kid
¢6d M Ljtodetsds. 1 ted EZHOdzj dz2dd Mo tsBBHAMS2 o d
MlisswWdzgdWw dgzy dets ftoj sHtSdzjIs! dzdh ! GEdHiEOs dzq
ziIsO Isj &zO0. 1 td BEHOdzj dzdd Mo ¥ tc dz@rls tzts ® 2O
dzdw 1 dzgjteecdWw twWOMatHEjIsMw COC dO (o] SH Az
f OtctstsBtcOL 59 Odad v . s O0Cdd3 tsBteOL 53, a3 = Odzd
hdrn LOIKOIs 1 djttedd, yYyid IjfdassOwv mMkhCO
sBjLoaBYdyQdedhv Yo tScteOded yj dedzOv ff tod d3j dad «
1 jtooar 2 fteddzyd sBjLOotSYy o Oded W BBts ) dzts
&z seoOydvy, ftojmMmMsoOddy, vy dzstcdW zecdtets
dzj f sftej Hilse j dedesds S sdzlsOCIsj o dzOy datsc s
d Mo @&BPc(firfds, ©fddtodd, MEzndd L j ttdzsc
[ jRrOodduiMSd?2 Mismse BjLotydo Oddw™ ¢t
Is s M smMtseBy MotsBtSHMEZE L o dzZOG
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-0 0,

o dzOc d . 1 tod
HJ2Mleadw dzO L jtedzes oMmdzj HMmlsady HJ2Mlsoadw ¢
HIMbseadw Mmddzr bwyjiMmbsd d ydddstessydets?2 Mdd
HtsteBydosdzdz" 2 M smtss tsB'" Yydets f ted dzd dgv ¥ Is
sjted3dud MSts2 Mizh € d ddzd 3§ -dsdjsey jusj dided] dbpec
dzOf ted 34 t6 fd B3y 2O W OMsdd, Msd, od¢d, uJ
o dzOYy desj] L jtodes M3 " do Ot ls ) o dzOetsi G dztsls:
sftcj HJdzy dgdesets otcj d3j dzgd. | dzOcetsf tse dzslsd Is j dz
ofsmdziHmMlsaedd Jets dBsydets B' dzts dzj 6 S5 tSISH |
fteddydy dmfsd Lkl d sEisd Ljdedd0d o dadsddzj o) dz
sts?2 yJj Ckdz sktr . lted L Istsdg yoOmls! o zO0c d
B3 dzj J © zOy desdzgz d o dzOy detsfyls! o Mj2 L Jtodeso t
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dtsteByYyd sdzdzOwv mMEkh €O dzgj btejBljls tOMR BHC
o j dzsdadzv yd¥ odj s MiphJe®dizj dzd § ¢ OYJMlso O RBOIs
(sftse j dacdlzs fj d3j dedzs e s5) . [ HAdOC 8 MEhCO  fd
(1é2 dzjHjdzd) o btjBbkjl HGY{ sdddlsj djd n
cOydd (of MehdoOdzdw) o OGS e dzslsdlsj dzv .
lted OSCEMbduy OED MEMBEOEdEZjlsMw dL &
fsH Hj2fMlsodjd Edz stcOLokSCso" R otdzdz O-ulkzh ¢
o' MEh do O] dséts RO jted OO, L jtodis ¢ to
' ots2 flse O,
ltesyj M OCEkmMisdyj MSts?2 Mikzhe.d Injsps@rls
' ColststcOW dZORBHdIsMW dzO § tgoj ten
COf ddzdzw e O3 Qo dzgs 3 todzts o L Istsls
Fdsj dz' h dls' Istsdzh ddzz 1 56 te Odzd Y dats ¢
BjHADs A, ] teldls HtsatSHdIs HB L OH Odzdzts 2
. OG0 dOyddzOjls fjtej Bjh Ols! v dz0 {5
Colstster j] oL dzd S OsLlD & oyaf BOEA(IRd dusd 1 st
Edsj dz' h Oj lsfqw .

[ Mdzd 34 ~ Odzed U ME B4 BB jel0a Hasd of Adidizij oz Jsdzj
dzdw MmotBHAES?2 o dOcdH dbtkzis@ dizzd\: B 6gz) £
dzs?2 o dkzOcd. 1 siltsRBz IsjfdssOw MEh O MmowL
OCtej GOlsdzise s MisMisswdadw otsH', o] ote®b j daf
ttOL dztiey . dff Otej dzdv o d&zOcd ¢ wBI jCIsk MmkhCd

] LOoadMmddismisd ©ls ktsets, COC fjtejHOY IsM
fMdzj Hks hdj Mfsmser Isjfdsets?2 Mkzh Cd: o tsdzo
dzr 2), d&zydmlsr 2 (wOHdOYydsdzdz 2 ) ,flsttdsjss) s te o
zj Cedvtd 2 (fMeEBddBOydj2). sttdkj ke,
ftosMlstcOdzj dad ] (dzEyOsls o' MsCsftetsdL astsHJ s,
o Odgdz j My shmtss fMkeh ¢ d BodE jutg dnBdz g -  dAzts
or MsS sYOMbslsdyr 2-rfgy MtzdBAYgd 6 d&d® 6 202 .

stsdzo j SIsdodzr 2 Mytsmse hdsits M s L2k
SBABH]ABOW HoY dOcEtjos O d dmfoOtjddw dL d
GOL stsB tOL dzts G 5- A% fdebstOdz i IS iddz( dzOctcj Istse s o
stsf sydz" &3d HREOBJ) . { BY.

b jdzs fMEh Cd dzj bd ¢t fjtejHOY I Isj{ dzk
d kdsihdls dJdMmf Oty ddlzé¥6 L dzjcet o d&zOGEs- 1 Of

NYdls Mo OHOIs: M dz2OftcOodzj dedj d3 H o d Y jsdzd W
f sdzsy desy dzOff tc Ooifj)dzdq dzd( facsds'd o hstcf j den d € 2
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9 hOnldg n tojydteSlzd®eydsdsdzr = Mikzh d dz

}toj HY dz¢ dz@w l1toj Hj dz
1 O0UOd gOY sktt® &OcGtjq Isj i3 j 6O
sba bk&O dzs s ! L J fjto 9 Is s to dZOG'tGJSO
L sdz@ L 5dz0 Ad
1 2 3 4 5
fym@ 4 StjfSc?2 Cdz &Bjdzj j 2| 110 130 45
59 (Hs 45 JH R Btsdzj j 100 120 45
._,,;m 4 Atth j2 Cd iBjdad J 2| 130 150 50
s gQ (sls 45 Hts 80 Bsdzj j 2 120 140 50
~ o F #ts MdzOB 2 € Bj dzj j 2| 140 160 60
(fqper hj 80 JjH Bsdzj j 2 130 150 60
. By dzj 4 2 100 110 50
h
PhJdedyo mdd &zov, koY Bdzj J 2 90 100 50
Cudjdz fdotse Otsj dadz’ 2 Bjdzj j 1 70 80 45
. . 14L0OadMmd 60
sy tctsH 59 ®dz'd3]) 8B - dzdg
b & fr]Ea,j dzdz’ 2 dlc;’mc tst?sgts dz’o“omdéjddzw 130 160
. . Bj dzj § 2| 120 135 55
6 Bj O f 5HMGdd] yddS O sz j 2 110 125 55
~ - I 1dLOadMmd 45
s 3392: dz§ gggg‘fggﬂsw dzOuOmdéJddzm} 130 110
N
o Hatd h j S tsdzyj dabste O Bjdzj § 1 60 60 35
N &' M dzj dedets fyls d Btsdzj j 1 50 50 30
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p O ls 5B dzOtlzy j dadz’ | dzj f dzslsdatsfylsd o N j dzd .
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Mss2de 7 Lisdze. 5 dz2OfteOodzj dedwv dzO Mmizh Ciz M,
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N q BO.
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HsLtej o Odzdw L jtedzO d, C0O¢ Mmdzjufmlsadj Ist-lstsat
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Nd fmdzj MmkehCd. dzedy d dedd ofMmntyjMmisd Bl
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fllsd ydzs B tcOlsd BZOW dz steOydY Bj &Stgor o
Bijdes ftesdmatHdIS JJ sMmisOdeso dzj dzed j, d o
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RELO dzj 8O0 datscj edzse s ML 6 o Oded ™ o > 4

Isj dz' desj S tsdzdyjfmlsets dzgjHtSLGjoNhda L jto] da

doj oj HEB ddi3jib dzedf 6dJ def 8EPJ OB jotztic OMls Odad ¥
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o) lsfyw . (.‘dthGGo[ ftetsteOMsOdzdw d o fMa & Mmis

Sdzdz’ = fE" ddz€ O~ ftocd ftsmdzjHikzsh jd Btg@dzj dz
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dzo[uf ftcdo jHjder o IsOBdzdyj 1. 30.

u OB d&zd yi c11>ICBO@r fMezh €d L JtedzO U’IthZdllr
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P hddedyo d 22 45 0.8 10,0
24 42 0.8 13.0
26 39 0.8 17.0
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SO)YHT 2 dn <€ OL Odzdz" n BdzsC ts9 H O dzdats 2
L Csdsdi3d ud MEj MEfpdggieeicese M dj, 1 Csdseduj M¢
stcj Btso OdzgdV Isjrdesdzbedyj MSs2 OHOfIsOWEd.
J Sbdteso Odzdd L jtodesmizh ddzt dets? IsjrdzadC b - 5L
dz'@ § MjHMmlse O &3 ~OdzdL Oydd, f(edyy &3 jdgfise -
mzh Cd L j tcdzO COC COYHBEts dL BAsEe 5 |

131, 154].

sOC dLojMmisdets;1 Iz hfi§fdds yLdgrt2dz0Is j = dzts dzts € d Y |
LIssdzz ftesj SIsdeso Odzdy L Jtedzsmbizh d dz' dz?G+ [kl
CsdzOn, COts@C gdlssydsB® Istcd ctelzf §r .

1.1 OCsdzr, EMlsOdzOo dzd o O h j ¢ Bwdddggd@rdgp J d
sOdz! dzf §| LOSCtdy MsrteOdzj dzdv dBZOMMr dis4 dzj to
MlsOoadzw s Is BOISJ tedOdz! dzf § d dzjtecjlsdud ME&dd
1 O tcd dzgd 6, H EZOBHEB" Jlztc@BAz] T2 ] BOIs | tc KO dz! dat
sz MmEh¢d) ddiidls odH:

m =m s+ m g (2.1)
CGHMP M zBOMMO M tesets d of Mizh j dzdzts Byte BOME@O
dmf Otcj dedzts?2 o d&zOed, €Cc.

VicQodzgj dedjy < dzgjtecjlsdyud Métsets BOZOdRMO MM
hddzt des?2 EMlsOdzso € CtsdzlsOCIsdzsets Isdf O sy o

A = A, = const (2.2)
GHA s Ay-Mtssilse jIsMmise j dedets + dzgj e VW, o dzi M dzdzO
Gtejs hj2 oo jterndesMmis! ¥  oLHEZAatd, d 1 dzjt
Sr .

v O¢ CO¢
Ar =Aj s & Ay s (2.3)
G HA, soff t5dzj L dats dfnli Bdz L tso M@ | todfj t aaf 6.6 J T, >
sts o tsBhMjd3 odH Ldzj e sdudm@dbo k| &g
h d dz' dats 2 szr]ls(Ddzts ¢d
d & Ay J6y 58 A s (2.4)

I1s mMeh imsek, (odjLd &3 ©OMr SH A Ws-§ f dzt

Elsmw L OteOIls" { dzj t®Gd , dzB tsd P O i jedzd fizd § j dzdz

Yls ts
d & d€0nYdser (2.5)
GHQI ZH jdz dz" § L OIteOIsr 1 dzj tecdd agaPlz HffndzOde'] Jdz
L OteOIsT 1 dzjtecdd dO tOLter 9 Mow L soEHOGd
hd?2 ttOMmMAatH L djtecdd, Sry/ (ScAs dzOcd) .
2. 10Ctsdz", EMlsOdzOo dzdo O h dj tcOo dgtso j mdz
wbkh G tesyj M, Httd Stkstsd o &zOy dasfls:
Mistcj i3 Is Mjvdeds* L@ \ylzso j Mdats?2 o dzOx detsmis d . 1 to
ftocsyjmim MEhCd ftoj SO OjIsmw. | dzOdzd j - tcOo
des st tsyjdedls! HodykhE¥ Mddzz sy PRO:
sjtedOdzO, Is. J. yYyjd HOd "] BGdzO Isylsz t&QpsHpst
dzi J ftetslsji COjIs odzj "dzed?2 ROMMstsBB) dz 9 ¢ tots
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Bsy dets ftoj HMMisOadls! © odH] Mstsilsdash jezdw
9jterndesfiss 8 or Mh dg0 ) BB PO § g BzOSL H Iz -
_fédgfnqgwﬂ% fetslsj ¢ OJffigts taeusdyd MM EGC ) ; s+Ho d N
Yd -

f otih<tgf toslsj SO s fesyj M Mstesydd (zeo dzO

fet=tgHnishisdcOjlshy MEhbsYddj ity
ftoj CtcOh Oj Ismw .

1 2Odzed ] Qo dese j fder = Mstsilsdetsh j ded 2 gz sB R
mMedmm2Mse d bjttBdsHddZOBI YU MSdr R OtOCIsj ted
o' Bt BYldBOd dr = tiyddse MmMkh¢d, O IO
L J 6 dzO.

[Br ydzs c¢dctesmMSsfdyjmMSd) MmMot2afMmlso® L jt
fMfsteBydd d HiMsteBydd.

Il mMewiLd M bji@Gdyls@zOsE&@AOEBBMY o ©WOL dzd yd
Mzrdd MCJdzjlssd, 0dOddlsduimMés] fsdByj dd
dzd Isj dzt dets d o ddgyJ dzgj tedets? JtOCISdSEd HAEY ol
Lizsls { Bfdteduyui MSdy Wtsttdgkzdzr , f sdzzygdider j

[ dzv to@pyjds @zr = L OlstcOls 1 dzgjtcedd dzO tOL t
) Gdd3jdvsls IsjtedssHddOBd U MEd) &BjlssH,
B YHEZ tOodatseo j Mdes?2 o dzOy detsfls! ¥ L jtodetso ts@E 15

1 O0dBtsdz M jj OS¢ Isduiimclds jdifldadtdsj@EjQ@erd.j 1d.
Cslsste” 2 BtejHJ dzVggelpdzd ddg BEHSEZ MEBdo © J HdC
Sls Lg Gz, oadH] o' 6O Jjddw Ekd3jdz "z €1 Mo ts
ftcd Isj st cMBEtc OC o tjLizd O] MoavLr 8 O
tcdOdzsdz Mdzd Y OjIsw HOeadzjdzgdj 1 Otc®O o tsHI- dzO}
cdw Mmtlse jisMise j dzdets f sdzdy OJ Isfw:

0= A= - (A = Ridn(taftg) = - RtInA, (2.6)
GHRI Zdzd o j e Odz' dzOW GG OL ts9 OW tif, sHNGasdz jdattaP v , dz@
hjdzdzse s f OO Mo g O Y OdzsHes,y HOp dzjOdzd § 1
tcO® otH' dzZOH L jtodzsor d3 d3OIs § o d @idzis 32 ) fijds §20 &
nd, Jddzj clsdatsd3 ¢ OIA]i OF tzd o B I Zidie. s HY QO]

Yjd&3 ftesydzijj oBHO MowlL OdzO M L jgedetso r d
OB steSls, HdzV tefifdelsA SHEESQ . oflsH esyd Migd- Mmizh
OdzO fts5 Bjtej kd3j do' M J dadiilz ojjcda] veddaGog) sfifiy'H, J tdsyC
h O siftpnzw o dzOc d, BBdzj j Htetsydes o v L Odizdsts 2
v tetse d OHMBteB ydtsdzidzs Mo w L Odedets?2 o &zOcd) |

3.0Ctcdzr , GftejHjdvehdidiCBddhsdS W edyy
s 1lts?2 ctwkzftfj tldshmwvis L OCtsd dzj Mis®ydtsdz
st J o dztsMO. s2h CO L jtedzO (ftsmdzj ¢ jtcots?
B 90O h j2 MmMettetsMmis! 8: yjd& Bdzdyj IIsj Skzh ow
L d&z2Oyd dzd s tcOo detso j Mdets?2 o dzOy desfisd , Isj &3 d34
OMyYd sy L jtedsmizh ddz' dgslfd Clafin IsfOetasy J¢figfn Az yd dsd .
L dz0y 4 dzd 4 .

l Cdzyy ftetsyj MMO tsBr" ydets ZHOdzW j sy o d
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dzjlstsds L jtedz®, Yt teBEfdseddes Ojls dzj Istd
stcjBljls Htsftdddlsjdz' dzr 7 1 dzjtecdjlsdujmMednm L

I tBhjd adHj ktOosdsjdedj odaj M dzj ¢ s -BBOM
dzts fMdzj HEEh dd3 BBEOL 5A3:

Q O f o 6--jb, (2.7)
d dzd
N O "6 o6, (2.8)

GHQ-ddalsj dzefnd o dzsils®  d M f°Dted dachw - s2OEWd y £ jedsk
odzgj " dzgj cts o ZOGtstsB iz dzO, tslsdzj M dedzr | & t©OL C
C wOLdshisd o zOGHFS ey QdadED - fijl-dzs (cdgO dz' dats,
BOs®BjstedyjMStsj] HOoadzjdedj d WOCIduj M sy
Msslse j Isfis ag-dfdass ls dis@yls! OB Msds sdets kR tsets
Cct s, 0 -Mstslso jIsMiso j dedets o dzOG sMisH j toy Ocded j
cOo dztso jMmdaetsj, S¢ odzOcd/ (Sc¢ fMka. ojh jflssc

sdzjHEZjls Eyjfmls:, vyt o MmewrLd Mt Mdsy
o ZOGtstsB d3d dzO@ BSIs 9 dzOy desfisd L jLcRzEd dzls jsdzfigiieols
e dzize dzj ad ¥ dzffiplod (L tsdzr ) My Otcjdedw o dalzlsts!
ffzh ¢ d < Isd csiwwqquusr dL d3j dzgv & Isfw 58 1 to
90dedj WBBtedizdz (2.7), (2.8) 9o ddgyJ dzfftcds R
' ' tGJOdZJ dzsfisd HOjls twdmiys lsL € dg@zk,ls d §
wwdydddelst Mydlsorls f sfistsW deds” d3d

JthIZQOLGdZerJ Emdzseo dw slkdtsmwils ¢y j tco
yy Is 0.
l fwOClsduyuijmMeédr ©LOMYY IsOR 90y des] B-dzOY

B Shdsheks] sB @O0y ©OMUjsO, C(BEHO §tod
%O S OLOCljtedmsdsd BBi;QBG fzh €qd Isj Qo detsdz
BOC g BOd dzgs Hi{ 2Mlsd dsr L zOUj ded v Is OB | to
HdJ dzls© o dzOy detsfisd d Is. . )Qdz =ifsiEjisH J gy dsds!
yd mMmo, seiMmfiudeOshdj %@q@dﬁwﬁdiuiffnrgfdﬁgqiﬁt
Mkh ddz dets? bkflsOdsoaCd, Is. j. dzOdetds-h s
fMisedd M fteddWisr @3 Ctedlsjtedd &3 sflsdBdL Oydd.

| fMesle jlsMisodd f) dL dzsy j dedzr dfe dats iy i - dsdz P
& & EMsOdtso 5C sy dets ©OLHj dzdls! dz® yjls' te]

1. ltdBdzdy jodede j ddeyJdgjtede J twWOfmyjilsr
W steBzdZOB fedhjdysls ftd o' Bstej ISdf e ¢S
Yd sy BOtOB Odadz R~ dzd tOMmfr dzdlsj dz €O o] to«

sftejHjdvsls (5 dsttdOlsde daddgtew sCjtsdzdisl d o dsj ¢
Al Sc ®d)/](d93, 2706272].
2. wbkOkduyuimMSdy ddzyj dzitedzr § twWOMyjb: s

ffdz " 4d [ B ydzts 1 Is cfiztste @fgaq M Is

dzj dzd-@ 1 Hnd Q@cird Qsogris i faleORigy’ | oy *

o, Cqdip/dEOG s g doty Oalzd i H B AL

sets otsSLHEZAO), Yylsts 0o ts
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L 4 6dzO o ff j oo "= tfjjntgddinjHdzde defgl ffe o B dzd X J dad § 3
JL d3j dzgj dzd d MS stesmisd fesyjmMne ot olkbEEs?
HIOGCLORBO Mo dzZO HoY o ZO) dzSEs oL HLEE
COS ®Bi jSkO MEhSd d SddzjlsdSk §tsyjjino.
dzdj dd3jsls tcOB tsisd-H df Bc @B d Isdf ¥ dzOdzj M jG@zd &«

cOCIjtedL iz h dn ¢ doc@ufiCotsdf doy jiifEhddie Gy d3ts2 L j
ML H QMedHjd OC e Od3ds © dzOy detse 5 BOIs | d-G-O2OP - € t
ClLOBB Isdud imstslse jlsMiso j dedets  dzls Oz § dw o dzOy
Cr/ €6 Mekatsets L jtdzO d o dzOG sfytsH jAch dskzd g

h jfMmise O.

3. sddzilbdyimedj wOmMyjlr lstecOy Osls ¢ dd
Emzsedwn fjtej i3j dzgdetsets t6j Yy ddBBO o fkh ddz dats
SHdts?2 Mtsttsdy , dz0 BO&zOdMtser 7 kZtcOo dzj ded W
dzr ', 20 kZtcOodzr iz o Cthgwmd BRBMI olstetsdy f J tod

4 rqazodd yj MSdj w©oOMyjlsr thdtse Odzr  dz
teOo dzj ded 2, tfdMmroeOrhda dL d3j dzj dzedJ ts-j BY §
COdzt dzf = Issy¢ On B j SO MEh Cd.

v 0S¢ dd3 tsBOL tsd3, Cddzj sdyd mMSdy d HIgdzOd3d
QdzOodzdIsdyi MS¢d tfftej HJ dzd Is ftcsH Az d Is jddz! dzts f
stse L jtdatsmblzh  dz¢ dats 2 EMisOdzso 6 d ddzd Js{ tcJ H
NdBO fesyd MO, tOfmulS d ftesj Clsdtetso Odzd §
LOCdzg ydlilsj dz! dz' 3 { s Of ®fdg tsayfy fndnt® wfdzdz s jj dizd dzts cf
CO¢ Bl jCIO Mkhe¢d, dMmmdjHses Oddw dj BOIsj
Coshdrn fted MM Ci, d ftej-yfH BOMmMjsd § toff dasHpd
dmmdzj Hiso Odzd 2 tGOfnu sseo 5 tSflsddizduwsGydd
mMdagp 81 Ols j dz! dzetslis ECOLOdzdzr = MIsOH2 d mMd= o
fsdzl L soOdzdd Mtsotej d3d dzdz" » d3J IssH BB MdMmlisj d3c

2

2. [Mdzsar MdMlsj Bdesc s OdOddL O d &sHj dd
d Ljtedsmizh ddz dz 2 EfMksOdzse 5¢

OLtcOBtIsCO d s Clsdde s fosdgty B tslas o ts 5 O diz]
mMeh ¢d L jtedzO L OCdzt yoOjlsmw o tojh j dad
rdfs sldasmwils dmimdzj Hse Odzedj d Eydls Mo
" d tBtihdtse Odzdj (wOMUJls) -dsfdyDrhgdp dz
e} § zOMstse d3j d20, CtsdzistelzC Isdo dats
EmMlsOdzes o 5C, s dz@hL jodgledeid Isq fiz! Tasdzls O df Odet®
d Oalslsd3®lsq’qc1frjglscls tcj czdzdtetso OdzdwY d 1
lted MdMmMis] ddesdz O0dz0OdzdL j ESC OL Odedz' jis-L OHC
dJj sdzdse o Odzd Vv, Ylsts HOjIs oL iy datsfls! |
BOdz! detséts tojyddBO ftesyj MmO, dets d or Bt
dzj dedw fJtesyj Mimsds Mkh € d o HtotsdL o sH Ml
sHjdZzdtcso Odedj HtojHMIsOadzw jIs MsERls jid3ls
jmMmse, ftsdmMasHWwh dA dzd = . Istsdzv Is
JdawW stcd3Oydd, ~OOCIs] Lk h j2 otfsL
Dde” 3 4 dzj di3j deElsOdBBd, O Is Nd  qL dgj-dzj dac
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sOIsj 1Isdmr otLHj2MIlsad?2.

ltod yedsfiy d SCStdmstckzdteseo Odedd L j tedztifrlz " d ¢
fsdz LsoOdes WdLdqud MEBy, ddeW sted3Oydsdadetsj ¢

AdLdyj mSsy BsH | dzd tetse Odzd j smizh j Mise dzv
lteddzydf dOdz! dets? tsfhtse § degdzsmilss ¢ ISOC ts5 @ tOYBSH
Misdydesy MrtOdzj dzdd WdLdudi MEBs?2 HtodtotsHT
BsHjd sy mMno, Mmdmlsj Br dBsxils BrIs! {6,
fsLosdveh j2 fodeydls! dHjdlsdudzzs Csfds
ftesyj Mmtse, fJteslsi ¢ Of NiJFtoderO.dzj 124 Y telefts thylzjh €4 d
ZO EMlsOdzso ¢ ] dBsckzls oML HOo Ols! MW  d@BsH
WdLdyd MEs?2 fdiHB2.

AdLduyjmits] BoHjddese Odedj L jtodesmizh d dz
L dz0ydilsj dz' des tOde! " j, yj & BOIsj BPdE uHt 6
dzdls' Isjdz, Yl O0dOddlsdyjmMSdj d&jlstsHr O
L Jd tedz® tsyd dz@ Mmdztsy dzr .

ltetsyd mm MEMCd LijtedzO o bEMisOdztse S Oth- M €

zslsr , CO0S¢ fy] Mis dins undodysis 2 diffla jdfe= i
o odHj"fa Wit ydsdzOd ds2 Y dLdyuj me 2 &S
MddksmMisi?2 HOMksets sy MMO (tedmikzdsE 2. 5)
Ly, m,
oY /
e = e
e ; = CHUNIHAST KAMEPA
\\\ }19 N E N : ~ " ~ - -~
Nort, \ WG
VEMH, h2s @y, M,

t dMzdz8 8 22z HJtsdzOdz! dzOW WL dyd mMS OW dBtsH j dz!
sdf O Hov MmkhCd L jtedO:
tord ISd iBY J 6Ol Zte O OcrpiasdOndzs G, Qs dzls Pz €
tGOISIZtGG) LY] itoddfD y dafls ' mi 3@ ® O Lo felsigOdztf JSCEQ IS [z t
? Yo jamEBEEMISAYHY dY Jwis ME SIS
dwv 0Ocj dd§Odistmzdz€ fls a3/ Bpj B 2§ BOW] - dzO0 |
s ttOB tsYJ Ngs d¥sth ciBdg®, , ¢ fis;lstcj B dzv j dzOW
IstMBls ] B pcOlsztc® dzOG tcj 9 Ol diAs Nalzts fipls 1
B dzWv j d3OW 9 j ldzlstf] tdA8 df isdctisviz] Is £ dzilsdets M lsts - ( ff t
i HO9o dzj dzdig]) ,( dEFOYLH O O Bs] o J dzlsd dzv s s te
tcOMMdzOIstcdo O ddsdz Mz yO] dzO L j tedets, dz
OBLHJj2MIsokzels oaLHEMNE 2 s8¢ (0OGj dzls ML
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sjfdslsO, §jjHOshOwhw ls dOct] o Olsj d' d
Mo j BOC IO £jlsiw sOCddd § OwOdj steOdid,
bistes2Mlso O Hdr BEF QY [jcdPec L Olste@sr  da
¢d, [ry/cc.

rdv dLbkyjddv bjndsdsecduyj MSses fdetsyj f
sOCkdzscets sdfO f§to] HmlOEdzdzis? ossa § g , d izt
sdfk eonowHEe (LdfbkdsS 2.6).

71 ¥y} '

.8 |
1

X2

X3

44

Xy

Xs

I Mz dzB R de sSE BOYd sdzdzOW  BsH § dz2 sy M
9 EMsOdese € CtsdzlsOC Isdztsa Isd {f C
lesyd M) Mizh &6 MR B0 &jesftedvisd? d
2O o] tsBtcOL B89 Odad'jdzd ¢ i A t§ HedtOG f dfPEffiefts ) o
dzse s dzOL dzgOyj dedwv: HtosHtso sdz! Mise jdadetsj, Wkt
[OfMMde ¢ (or~ntH gsH | dzef))lz dZE Qe @ € Isp joligsf L] jrls
tcseo (oL BN jdd?2) :
X = {Xll X2, X3y X4, X5}, (29)
GHX T dMnr BH dZOWY o ZOYdzEMESH dzZpWw dzB j BBk L Ic®OE I tc O
L jodzso 5?2 G OskicO € tolkz )50 8dj0c tszsdmtst
sCtokzyOsh jets atsLHERO.
I COoyiMmbejjmwi Gisdedas?2 ¢ BO0MMdoe -¥  dz2¥ tpq dzd
COyjMmlse jdedzr = fc8COLOIjdzj?2 ftesyj MmO MEh Cc
Y ={y1, Y2 Y3}, (2.10)
H)AllgtsdzgudZOW o izO Y, dzetisf Is3tf | Pl iZz@O L j clz© dz0
h dz! des?2 GiOsig@ zd tylz j] ks Mmis! L j tedz0O.
UﬂtGOadeth’d3q’ OotLHj2Mlsadwdid o ditsH j dzd

tc
s
S

Ljtedz® o bLhsOuzsw &Y zIsj & j tObk B s 8!
HodY jdedWw Oc¢jdasO MmMkh § d z odzCifizdCopddz j ddix[2] SHR )
fehCd o Mmkhdd ds?2 COBjtej § Glsdsh jQkds
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jBsets BOjtedOdk0 (fslefoslstss, ftwdsksss
[ v O j BOdyj MSSEt osHj dzdicse Odigv L j
hjdedw dfertHMd &3 Vo dgjdddBY fMGMis] 3O BigPo o
Bidedzr j ) ofntGHA &3 otLHj2fMisadwdd, ddzd o
ftesyd MMO MkhCd L jtdd M doiL O dmddr &3 HJ 2
ClsOf' &Olsj BOdU]jMSCBEE dsHj &Zdicso Oded W
By dzs § o] HMls Qondde'h jo2 offfHjjBsT M ed Mz des S 2. 7

A
_ Bmﬁop OCHOB-
Bri6op S| i e
napamMerpa CHMBIX
OIITHMH3AIIHHA anmop OB
A
P 4 y |4

Bopioop moaeTH

[TpoBeneHue SKCIEPUMEHTa

] h:
O0OpaboTKa JaHHBIX 3KCIIEPUMEHTA;

HHTEPTIPETaIHA Pe3yabTaTOB HCCTeOBAHHIL;
pa3paboTKa peKOMeHIa i

it dmMzdzBCIsPY7 d3OIsj BOIdyJ MEBets BsHJ &zdtetse
L EMf jtedd3gd dzlsO s dmMmdz Hise Oded® ftetsy

] OOd3] Iste " sfIlsdd&zdL ©Oydd, 9 LOadmddismisd
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oBHO Isjfdsls" dg6,), o sy o dspzds S[R0H) dz0

s CtstesMmisy  f J tojlgtsy dinldsijdfSds st sy 27 O fkh d dz
BOI jtedOdzz L Oeo dMd b ks €Azt q Qs ¢ jdis Bdads-M Is d
sSOCIsO ftsHe jteaOs hdrmw MEzEkjs hynlsf §go jdHs

F(F = aF) d t©OL dtsmisd clsi dgath Jj @ O Isfizde p tc Mz ls @ § d3ts

LJth(d@,@(ISJd:sq’;tGOIslztGdztsGls ZOoff stce®@) . Clsts o 6O
l, =aF(t, - t), (3.7)

CGHIhT ddelsj demd o desfils  § Jste jfHisQinddt dls jCtsditddssr@- iz n
dzso Cdo ' fzh d o O@IsIBd O/d2gQ C FiW W dyd J dals ,Isd §
I Is /A{ ABF)- f dztsh OH ! fso jtocrdetMisd CBdzlsOCIsO { 51
d30,IthGq’OdzO fﬁ;tggtLisﬁﬂizﬁls%JIsdeIsaszdzls Isj BB jJAOls Iz &
zOA o

II@&WSSO
“@HF NQoo

O

7] EE

5hq§.é

o N
O
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F =N Ne—Q
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stsiWWdydjdals Isjff dzsts@BOEwOS (SI§ jotff dztz 5 IsH @ dalf
sl COddY sy MmO d LOoadmdlk s f»s2 Ml
mMsdy, MitctksBEd dsOdnaddy s s+ WV dyd Qdglds dls j
Ctsdzo jClsdodzgsds MY sMsBQo diphle sEI® bsf) d@dHdY ys
B0 j0sz® Oc j dzlp dews iR €Cdistals O & s figf SMSe S - SH e
ks st ) dzs o dz' o5 WoQEq ia@RE Y o dzv j sfW  f dzsh OH !t
CdzsOC kO yOmilsdy o Mkh o O fdigocts & d@sdiste(d G
B BEPY J &3 Bide "d2 BB Y B BOIgHIGH T { tedsa W Hs
isd, Isjd BdzOctftedwisdsy j JjGf5 WYWstedsO Hdv -
qLBj dz' uj dedd Ol jtedOdzO f dztsh OH! Isj §f destse B,
fted MEhCj BOjtedOd&O o dzjf sHo (> detsds ISy dzts §

okzjls omjf eyt fgstsB dzj dz0O. veojddudddy OGIsde
o J d&zd yd dz" , BdzdL $ts2 € Bh j2 o jten detsisd
Lo "] dalasds Mshissvddd ddzd o Cqgwhjds (fF
fpzh €4 LitedO JHdJddydsd hdasjdy dEolsp g qeno {

ddzj His9 Ols j dz' dzts, fsorhjddw MmMCtstsiidsd
hddzt dets?2 EMlsOdzsoa ¢ d ¢ RBOIjtedOdze diBisy dets  H t
Hdzw Isjf dzsoats?2 BBtOBBISSCd L JjtodzO € tsdzls O Is dats
o tcOn j lpdzisdzds, Istsdzh djdz0f t€ jsds'tshe@jcles tdOL d3j toF  j +
O Gtojshov o jtendesfyls! HtojHMsSOoadzw jIs MtsB ¢

ltesyj Mipp ddOEfsdzts d5j dzO@ RBj Y HEZ o dzOY dgr d3 L jt
ZOMlssdz! ¢85 Mmdztsy j dzg, yYlsts dzj o sL sy dets fHyJ dzgd
fsdz wPMmdstsistej dedz” § f sdztsy § dzd W . 4 2Mmlseadlsj
mMzsw £ o jtordetsMmisd o dzOydesets L j tedzOyd L C

desd3 Mdzts] GCteOHdj dzstse MEtstesMmisd, Isj BpjtcOls|
dzj ded " § OO fied dzj §ie) 6" o datgdd . d u ok dad
d i3 Mistsfsdsyjddy Ltsd dhfoOtwjddw d §GH
L jtedzO ddzlsj dzfnd o dets s EPHOdzj dzdw o &zOcd o
sftcjHjdzvels dzgf §OttOd3jIster OcGj dzsO fMmkhCd,
L Issd3 dqdzis | feglf s @M 2O d dzj ftoj tor o dzts R d3j dz
dzdw dL LjtedzsoCd oMmj BBz J (Jsydsets Mo wL
Mdzsy dgzs W stedizz, tOL dzd ydetsy Mmlstetsj dedJ Isf ~ d
COn. Clsts fr]q’dzJ dzts Ghdzisy dzgv § Is Istf) tf didisg J dedBjd @Ak
3 dgdzr = S S WWJdydj dzlstsoe .

I mewid M {Isdds ftd Sty HJdzjdadd sqdalsy c
hj2 MejHs?2 fted MEMPC] tjhOsls LOHOYE o &k
CtcOdzed ydzr » EMmdzseod?2 o Ltsdzy dMmf Otcj ded v .

Lftetshy dedats ff tod tpf BGY Hazd j fuss tO-ddts i<tz
¢ dyodabmi Otcj dedests Hipists M otfists o J o~ detsMis .

Rdzls § ded o dzsfls' i3t Ote s Walfst ) o5 zOc d

A, =a,(Py - P )%, (38)

Wdydj dzls dgjizocits sptel) Jdoh dzs st ¢ 9 dzOy
dd3, o bR lEYROd MW h d2 cdzOoder &3 B IKOL
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RO tcOo dzj dzd ¥ H o thxfjedzed Otca§ Odzr @20 H Oo dzj dzd W
Mslse jlsMiso j dedets b § 58 j B tes @Y 5D §HiEE © §z0
G- dstekBOd ds] Obdishi jtdts) °k On-dejClsid] Ste@oy
MCtsj HQoAk dzd j

vOC COC ftod CtdsOSkdsd Mismssj MkhCd
o ZOCO odzklsted KO jtedOLO jtj djh Ojudsmw
Odzdd L OCGBAO MthRtcOdj dzdv ojh jMlso O (€ tsdd
tjBjdd ¢ §cojwhdtsiisd &Ok,jtedOdO, ©Oo dzts
(Hagdzdulz o toj d3j dzd Jfife fOsiaQ teo dasthydsty QEOIsz¢ - Mted

S

= 0 00

kr U, F =a,(p, - p) %R = b (39)
¢ HEIT § dztsh @me;mqmmc&mm CtdOH ¢ jz@ls stsH | tey C
b § so | o dgffisfde OJ dgts ¢St / L(JStedzn 2 » ucpts OdnMie] figlls €
f Otcy dpdit®L o G .

LIcOo dzB3&d jo " (cOY O jIs © BBh jdd adH] L OsadMm
MéstesMmisd §4tej dsd " J dzd Vo "ofifzdcdde OF diffts d5f tis 46 dutiis
HdWWYELdd 00 yjtejL fscteOdzdyds 2 M2 .

u S stotsfls dzd of Gr@igeE o B sH dzs 2  f )], te Adds ftshiglo
dmmdzd H 59 @dizf esB Lz ZOB 516 O ) tedd) My dC~ddd UsidffCae
Ok Wdgth dzj Hiso Ols | dz' B f s Rt bz s s M
dzj ( H dzw fr]dzlzuOW Hody jddw™ o SLjHEE® § Ot O dzdzj

W o (p,- t%)57(10 (3.10

GHW-QISqu’qur]Isats d Y Otsy dzdzis? B, 070t  tgy- fifdsty
o jlsmise jdzdes HOoa dzj dzdj otSHW dzr ROY @ictzd jdm dz®F "
dz' = oBHW rb-Y®EEBdd yd Pdzls d MY Aicty szt i ufcHiCdz

f= 22,9 + 17,4/, (3.11)
d dzd
f= 26,3 + 21,7V (3.12)
GHyY-MEstetsMmisy HodxyJdzdWw otsL HEROY dzts I4f dsmfijldc' s da
HERO2 €6/ o3
lted Hodyjdedd oBLHERO {j tef fdaaMiOAciviidsist
dmf Otcj dedvw ko jdzdyde Ojlsmw fteddzj tedzss o HO S
W istecdzlz dzj .
s0Cdds sBtOL sd3, M dz@hgisn 9y o B fitptH @ds 2 dzglf s 0 |
dzd yde Oj Isfmw:
- keojdzdyjddjdk tOL dshmisd §OttydOdz dz' -
f Otctseo o PpWecEFpOulz- | ;
) keojddujdedid MEsEEmSd Hodyj ddY d
- deZJthZdes sphjets (BOB®)Istedud ME
Hiznr O.

lted Yy Othy dizefigts] Mo SH dets?2 W gL dzis ff) ad@zj G ts
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cdofftcj H ] RjdglEg Ao Olsztc], GCEEZOHPwshStzIh c&ls
My I e jtrndesMisd d HftesddsOsls (HJdWLWEZdzH
HEr O o CtktkzyOoO0shkze MtejHlz. Y OMls! dL Isded -,
BtcOMr e 0jIlsmw d&OLOH d fedtshOojlmwy oatHS2.

vdd o i Is jdzBiG jictg Gzds Of sH o dfdzjlsij d3u @A Idipist
fiesdmMonHdls ftesyjmMm HdW¥WWEZLdd 1 Isdms yoOmilsd:
dL W stBdzr OC C0O0¢C fted Htsorh jdedd Isj d3tf j t
eed taftg) . 1 ted kojdduyjddd HOodzjddWw Bljelzy O
dzd 2 zo j dzd wdsedd jrlssfgw ¢ tsfizd yd Mise s yOMmlsdy 4§ Ots
LOB] Hdz jIs sy M My Otej dedw. 1 OC dajy,

n O, Isjd3 Istsdzr "j B6teOdzdydze 2 Mdzs?2 otSLHEA
f Otcse o Ctokzy O hkzs MmMtcj HIZ.

LiMsOdzsa dd3 L Oo d Middifsjmis® Is zdgjsxpH 2d30lds j to d O dzC
mzh ¢ d.

U dzslsO, dzj sBrBBHJ®BOW Hdzw dMfOtcjgedw o
ted O dzO, fesmMliszf doh O ls Ctykzr0O0 Mikzh dd dzts?
dHdded ylz Bty jdig dad" Is! ftejHjd] 20 dqL o' 60Oy

lted 1653 yYisy @ Kzis ®ydeOO jddfifwOtc j dad J -ez@OG d
ficsGtcj ® o dzOY detse s d3®lthQquZO

dt nld
—dv+
Q= (Vr)]cgd[dv rdz‘ (3.13)
GHijilsj f dzsls©O f OtetstsBtcOL s Odedw , 1 3/
ltod o dzO9Pdzstips@flgE @ cdetesME ts
ydd diEtsy jls Brils! ftoddwlsO ttOo dzts?2

Rdzsj ctcdtctso Odzd J i tctvd i dad d|ldzif 16N

s L)jt®BtcOLEZjd3 BBSEBEL j ddv (

Q=F CEa,(t - t)dF =Fa,t, - 1), (3.14)

GH] JdgefSCOALT 90jls dzO Ists, ybts sLwlsts M
atrt)Y s 5o jtch iztz@ls d
M am,
Q= V(;\f/l—(v)cgwﬂ Y (3.15)
[BsL dzOydiggfomepfided §j L dzOyj ded W Iz H j ods -dzts 2

desfisd 5 tsBI Y Bz, of dzsfqw da L O L dzO¢ d dzls |

Q=cgv dt;”%rddr?dz (3.16)
CHige Misj HdY W 5 GBI Y (5 ZAFOBsHW O IY wits@'O- o i
Bj ey, Vitsei vy a5 L jtedzO. His Mmikzh Cd, o

g:%, (3.17)

%Hljj)c—d3®fr]®]|3’3fr]tsdz'f s dzts Ofnlz: s Vi B0 I jdis dLOjdEZO SHGts ) «

Cq.

fdwi-m¢s2
Cter sts2 I
A} ety (3 ks

162



( fdzd ftejdzjBtej U EMOHSCEB2 d3OWH\Ed OO
dzj Hdzej J Moslsdsh | ddyoilsy ds §Je]fdmnols!

Q=(c+ B am Feem,, (3.18
;stsdzc{ujﬁﬂsatﬁ%?)ls;td;’@lntsd&t’; (s dzd BilMls o bs. Is jif dztsls T
aM e, ¢ Ay ¢
r it 10(?mc au(tG[I t)F. (3.19)
1 sfmdzy o] sB.OL tsaOdzc{W i sdzlz yd d3:
AL e Wy T AR
df 100 et 100 df  m, (tey Los (3.29

G HYT & dzO dzts M Is L J tdzO, %.
4 silsdetsh3p@zd Jy o(dzv j sw tshdetse dzr &3 ktc O dzj dzd

¢ Btelsfr]lsi(?j—';'/)nlzhfr]:QqutQtsfr]ls(}jj—t;"?ﬁtsﬂsqtdﬁq(ﬁs@lslztslzf {0

mMkh de O] d3e s L j todzO

[ Mdzd dLejMisdzO L OadMmddssmis! d3j 3 H ko -Isj d3f
dz d2§.30 (@sx des ¢ J w6 §dMO: o odH]:

dt, ,edw .1 _aF

+(10m+m*’92dnlﬁdt 0100 mc(t” t). (3.2)

vyissB' ot tsd L tso CAL0 i @21 tc O dzgzis 628 & id i3
dl: MEstesMmis! Mkh¢d, Mitksmis! fdtejoo
fllsd BOjtedOkzO ddzd cteOHdjdas Isj B jOlsktsr

{fteiHjdjdd] mMEstesMmisd Mkh Cd daj Y§ejHM
BOMpY tcdz® H tod HOF s figdg " Qsjintc j HMise j dadets jF L d3j
CteOdz! dets?) o dzOy desisd © jHddedylz otcj d3j dzd .

vyistse' tft@j-H)dibssntsHdds we@hbd-dzd ofB-OC sd
BlcOdzdzts d3 dzOf tc O 9 dzp dzdpdy " I p Bt M sk fiplPQeodzld] dzO o

t =t(x). (3.22

1 OL dzsy d d3 #xzedzS g [ Gt dassdetg @zd ud BN Iste]

Ydzj dzO i3q

XD,

t =t, + Ax+ BX. (3.23
[ dzv HdsHG] tedets?2 Md dizdzj Isted ydes?2 L OHOyYd
u©.) _,
X

t(0,t) =t,,
t(l,t) =t

PteOo dzgg2Bd Jf 6d Bi Is o dH:
t=t, + 2%t t), (3.29

GH4'=|§-BJLtG®Ld34'tGdZOW CostcHd dzZOIsO, orf Bafte ©OJ d3l
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fzh do@jjdsmas? Skdz izt

1Ml &3 dL @3 oW mBsEHS G j gOddgndzsls s Md
oJlMmsomsl dBOL d3j tcdz" d©3 S StstcH  ZOISOd, Is. ] .
t =t F 22t ),

t, =t .+t zZ2(t, ot

tm:th+zn21(th' tL)-
dtojHd"Y OdWdsjlsdujmsSovw Isj &y jcOskicO:

t+t, +t, ..+t

t = L T (3.29
GHJ
folitZtZ A7, (3.26
m

( Mt 1/t3, =ttt JiMmMEr Fld MejHdwvW Gedh o3
fjtcOkztcO ©Oo dz0 MicjHdzj 2 ddasj ctcOdz dzs?2 s
1 tod dz¢ B 5d3f 03620 Y §dzd d3:

1
fo et o (o 1), (3.27
5 Bl Ok Lijtcodiet was a0 Bscs Mih ¢ j
t - (- ),
t, = tes (f Iy (3.29
) 5o jen dzsflsdy 2 sQubf j @Okkcdr 2 ¢
@,= F8 =2 -t.). (3.29
W= 1

vOCdd3 tBKOL 53, Lede@ e N s 9 oYY JtstefQ) Idc taljsHfrrss
Oted W &3 sdluii gzt Olsztelz o fylz " dgtsiz diss 2 ts tfifiry Jtedz
B, . j. ofj dajsBASHd® j ojddyddr , ont

O z2Odzd L kB2 dzjfdscOL( 0 Oj Is, ylsdste jjsfifigd2 Is j
9 J e dzsmlis d tg’ggfﬂq;tss)swdzdwlsacgu’;ﬁ]tdz@lsﬂzmmzﬂzg HJoOdgj to
dz2v § Isfw BJu?d—t;%CD&dslsastGancgjsdEdsfnlsl fpzh €d BlZH,

dw_108F . ) (3.30
dr rm,

[ Mdzd sj Bf j cOkztc® ®RBOjted OO, 9§ dzv yow
o j dzdsydp'@ It MCttetsmis! Mzh ¢d BEHJIs-Edj c
csilsd) .

vOCddi BBEOL A, §t o dgf) td6IOF tdxtsts dgz- L {fj toe
s j ted@®EzPdzts S toj Hj dzd Is ' - of) G4 tddaatslfy Ists fy dipfdzoh 0@t o t
FtcOo dzB.8d v X 5 I te3pd)dzjgiffprezmud IsOls! S sswWdy
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ts B d3jagetiay | tofigzOtc O L dffipbdissRdiod dzs s ¢ . v C stetsMls!
fted {Itd3 dL Mtsise j IshidaflzdysiHIn utsd @ ©X s if s

ZOdg d by &BfjwObkzed’ &3 Stwtde’ . %bmmtsmmwm

CloOWBO0dROdZdIsdyuij MSddz B ssHtsds ¢ OC Is ©dzG § dz
t,.= ().

tdLEzd SOIsT tcOMmMyy st B'" Yydzs § toj HMpls O 9 C
Jd dzls Isj f dzs O Rfzz@Is: BOIsj B Q dz@a (S tisdshtsitedsts s
o dzOfydHn)j MMO MmMEh ¢d St WWdydjdals Isj fazstsB C
WdZ»dzts? O LOLjd M daj Ssbtstets?2 Ctodsduphme s2
wwcfuc{agtjdmmjfr] SHdI s Hobkd3 §ted yd dzOBO- 9 M
Iskztcr f 89 ten datsflisd BOIsj ted OdzO & @GE dzt W @ Hls vy
zd3d dz 1 j tededidg) oqod B dzOG tsH OteW [zZG dzzB dzj dadigg- L ts¢
deso 3@ j cd OdzO (9 1 Istsdz Mdzeyoj € Ijtedzdyj m
Mzsw HtsB O dzv jIsfqw Ijtedddyd MEtsy Mtsfteglsdo dz
ted O dzO, tc O sSalzsM ji defflztsg j tom dztsisd d M Otej dzd W
ftoJ Hf sdztsy J dzd W G tsted Is Ists tBMisswIsjdz' Mis
fstedmis’ = Isj &z Zd&j dz' Bja@e izt & ©4 e y Gisdls O ts
Misdy jdzdw olsttetsYCMAEd sHYJPME &SR Ists

Gy A
A I

lr,

Urp

Y o

7

{ dMEeABSEL 5j dzj dzd ] St WWdydjdesO Isjf destss d
[iyHE fjttos? d obsts? C td lsgsumsEEsvs o

Ylsd ftsmistswdads d3, dzj MBI s teiy dzdizOf tf diighasiavz) dedpiy t
s BY J 6Ok O { 5o ] ton dgfinis Ods @B du@de@rfzd@)-© s,
Hy dzO dBjyHE Ltsdts?2 dMmfOtejdedw d L tsdets?2 ff jto
Sl VW duadijedflisBtcj SO Is L dzO Y Jlsdedf jdzts$sta ¥i34 §aPy dnpiats
Ltsdzr dmfoOtcjdedw. 1 Lilstsdz Mz yoOyJ

i:i+{, (3.3)

a, &, /
GHan-SBL WWdydJdzls Isjf dzstsB d3j dzO, ~ OtcOCBs-j ted L
34 dz0O d3J)|H|Z fseo jtondetsMmis! 8 Cykza O MEzhjddz dat
te d Oz [’ Agx)-Istsdzh  dz©@ fydztsw L ts bzt § e fififWietey figdozls



dztsif tets 9 tsH dzts i lsldls /1 (Isd§ABhsy )i dzts v

lted {btsd3 dBBsydats MydlsOls: , Ykt ¢ gsdyk
) d BFo=0)t.BEHJIs tig Odstledx, =t , x=I (17 dzd dzj 2D Q@S Is
dz@ 2 tc@Ur dgjztt d o O Bs G, s YQdsjjHgiddeVdr@s o H sdg' - dzO't
dzdv Ocj dzsP PzT S F-EdyG fdplyydj delsz s f kst ots
G jtgdz@®. J . :

/= o | (3.32)

o

G Hajg, oot dBOYJ dad W HOdzdzf: Csi WWhWdydj dzlstse  H dzw
[dscd) dmmdzd Hse Olsy dzd 1§ 5dzizayd dzdy g iai) dzriats
fts WoteddPdzj B(dzdL €5 Msof OHOE N jj M IsOB dzd yd
Isjf dztsf teso sSHdesMisd HdzvW MEhatsets dBOIsj ted OdzO.
{ OMMdBslsted B3 tGJthZ»OFsT b WO g tzf gzt J dzis jy P dzts
g fMlsj BO HIWWJte]j dydOdz diz" & dzAretee jdig JApA21n As
dz' - d3®|sg:[t¢5q“g)uz®5qH:

E: abt+el M. (3.33

GHa;:I/(cg)-QsiWWdiqg{gBlszsts@lslztsisle@mdzismlstq’? W C
otsets f jusy ZBEOMESH J o)y OQzdy dFOHESE S o IOEAES jiRlz - .
Misof@l e j dz' dzO™ Is JBDEE CHEOHBE S c AAw )

vtejHdzdy ddelsjctcOdz! dgf §j 5 tsBd YolgkzO & SipfESH]
N Odadwf toj Hj dzv s Isfpw Mssisdatsh § ded v d3d :

1 1
t== fjdv; u== pjadv. (3.34)
\% v) \% W)

[ Mdzd Mudbols!, ybts (Glayd degpdbhddpdadr
f OwOdjdstslzi dL d3j dzv ¥ sfgw Mizs db BPBEBEF OO, I

dt r du r du
V—=amptdV +Ve—— =a abtdF +Ve——. 3.5
ds (f)ﬁ C (;';] cdt (3-3)
Il smfsdz L] d3Mw ctcOdzd ydgr s Emdzse d j d3:
-/ (®t), +q, ()-1, ()=0, (3.36)

G Hjdy( Y dzls j dzf) dostsSofiz® ¢ d dzO L isjotg dES kizs fndg d
VicOo dzj3@) | HEE2 ( Y JH S S B I OL dZOVY o dzOFO) d
HEs h dd3 tsBtOL 5A3:

pu MU
r.—=-d tY+e —, 3.37
s = dvk(O e r (337)

GHij-cOHdEM dBjddMEO YduHSEStsMIsd o COf ddzdzw tej ,
v O¢ uQ—(ﬂ&uz Is s

FPtdF = r{ql (t)- 1, (r)]dF=7 i, (7)dF- —nleJdV (3.39)

(F)

[BSL dzOucfds fMtcj H dzd 2 |ZHJ@ZBSJ:IZP‘ Dty off j ttdi-tits frids) offf:
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q() =% A, (2)dF . (339

(F)

} od dzed GO o eddesGBt%IJ fg tz 8 I3 digs f fd3dedsd - (

th F rdu OV +e —V%
dr cr, dt
slIsCEzHO f sdzz yd d3:
dt du
cr R—=rRr.—+q(t). 3.40
oF%dt Rvodf q) (3.40)

I fetsyj mni 0ixwdé ds sagiddgdsd &0 dz0, f H-Istsd3
sOIs! s OBMdzt Isdetsdzz L dzOyj ded v . wvds camPO & dz
sBdgj &zO BEZHJIs dd3jIs! o dH:

q) =rr,R, % + rORC%, (3.41)
GHR =V/F -tls g " j dzd jEOtsg i @EzDSh Ond jcEt 50 jts
Clssls o' otsH MY twOo jHE]D H dw sshgg%s fiy dzk

BHjls Whkd€ydj? at@j%ﬁmcj disf.s Uj) . dzQfsts 5 dzts
Rdzls j Cte O dots BAp e @ &Pdz p Of s, yYlsts §sHo |
5] e Isq( flgeedsem® yd o O] Is fyw dzﬁrﬂ%?u’d@tﬂjz@izdj;m s

cadir,Re

ddMmlsj &30 HJW W jbctg Gaydijodid Mz B | § dzs o dzOdetstf J to
d2' 7 fitej o3 degde’r 7 HEZY GHAsHB] teds?2 o a&adPud (
dzd dzH t6) ([t s o dH

HTCGFO) - (g4 kopn g
MFO

LA WX Fog elfU(X Fo) , (3.42)
X w H & WX’
+1_uU(X,Fo)g
X wx H
WU(X,Fo) . &fU(X,Fo | LU(X,Fo)g
o Elug— e+ N
M, & W X WX
s ST (X, Fo) LA UT (X,Fo)@
& 2 v iy u
e KX X WX 0
GHY=x/I-BjLtOL d3j tcdzOWT =t stk mizOUSOOL 3] tc OV s
szt®s@U -u)/Du -BjLtOL B3] todetsj o &OCpdfisdzs to R @ tzg

Ko-Sted s ted? gPBifmdroldhu@fjdizie G tedlsj ted 2 ®dzj oy
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euT (X, Fo)

2

- LuPr®

(3.43)



Misq - smMisswdadz" 2 Cts4 WWdJdyd Fdels: Huaztzv iffFdzg fddas it
D' dDu -stslse jlsMmise jdedes WS Mdtetse Odadze” jts-L dzO
Hto)y Oded v .

JtOdedyder | Efmdaztsedw disy ds Oy dmMOIls: o o

MTS;( S | KigFs- (1- €)LuKoKi_(Fo) = 0: (3.49)

GHKj-S 84 WWdydjdzals Isjfdzsf jtejHOYd.
- HU(]“FO)+Pn“T(]’FO)+Kim(Fo):O; (3.45)

uT(ﬁ,X HFo) _ pJ 8{ Fo) _g, (3.46)

1 Oyodz df § bkfmdztseodw {ftedded BOJ d3 fMdzj Hizs N
U =(X,0)=U, =const( (347)
T(X,0) =T, = const 5 '

tdhddd] E6Ap diRHY te(d EHASHGY JEiJils od!

T(X,F0)=§§B;}Qki; (3.48)
k=1 i=1
U(X,Fo)=4 & BiQ,, (349)
GHB-CtedIlsjted?2 1 dts.
i 1_ Viz . m i Pn
B]?:(- 1) 2 21 Bli :(- 1) 5 o (3.5))
Vv, -V, Vi -V,

GH3, 33T L dOYULFd@de'OSC Is] tod M i thijwth© f dzd ydz" ~W Antsmis
o &zOc d, Mts sildfeQideh Is oy jddaditds i Issdf) ) ldeoddefs o | M dats

2 -

By =(-1 s 12+ e)f oLu. (3.51)

Vi -V,

- Lu(@/Lu- v?)- (1- e KoPnLu

BZi = (- 1) (]7/ : )2 ( 2 ) ’ (352)

Vi -V,

Fo o

Q. =(1 *) fKi (Fo)dFo +23 Cia  (mX)3

° (3.53)

3 exp(- mjv’LuFo) fKi, (Fo) exp(7jv’LuFo )dFo.

[ dzv  dzj 5GteOdzd Yjidzets?2 ff dzOfls d dzr
Co=(-1" A, (mX)=cosmX; m=np (n= 1, 2, 3(@H).
[ dzWw dzj sGteOdzed yJ pzdisc s yd dzd dzH 6 ©
©= Jo(ﬂz); A, (mX) = Jo(mX), (3.55)
GHY -Isj § dztsy &Y S ipls dzsMddsg AW tgOf ftbded -~ OPCisj te
Metsets kt&dOmdn dad VW
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tdhdd3 EtcOo dzff dachnlzOls jstff ets | dets WO ff ted d dzls
Eindzso gw R .

[BtSLdZOYydd3 BjLIOL d&3] tod, J o lizPdztfs jnts @,l5 oS 1® dzy
StcH  AOEEXR.UBGHO HJWW | tizjtcddpdis) dzddz jo dzOcG s j
SHddR] tcdzts?2 L OHOY[d45 B zHEZIS dd3jIs! o dH

HT (x,Fo) _ u°T (X, Fo) L4 HT(X,Fo) &Ko HU (X, Fo) .

Fo X X X Fo (3.56)
HU (X, Fo) _ LugLfU(XZ,Fo) +{_pU(X,Fo)g_ I_ul:)ngpzT(X,zFo) N
HFo e X X pX u e KX (3_57)
+{_uT(X,Fo)g
X px H

1 OHOYd BEHJ B MyudlsoOls! Mmdddd sted yde' d3d ,
KT (0,Fo) _ pU (0, Fo) -0 T(O,Fo), ;0

0. (358)
X X U(O,Fo), oy
| eOdzd ydz' § bkfmdzsedy dd&jéls odH:
HTLFO) Bi,[L- T(1Fo)]+(1- e)KoLuKi, (Fo)=0; (3.59)
- “US;(FO) +pnHTEFO) L ki (kg =0, (3.60)
I'smfsd L) &Y ftodsddyy dd 3 zttOs dzj ded J
j(f)=f0R$=foRN(U— u), (3.61)

CHR -Slsdzsh jdzdj GBI Y BO Isj A0 ME sjedst st fgnizte T d
f sHJ , Jo WO dEM dd dz2d MEC O 3 dH s fH dzj SO df@
Hjtey Qdedsjdz@ ¢/ (S ¢ MkrR. ojh jflse0), GftjH]jd

—=@A+q). OTYOHOEQ® (3.62)

tdhjdedy Ofrldfnlsidy HdWwWw ] 6356y gy dzic§ - zid
o dwW3b9{(8.62) diidls odH

T(X,Fo) =1- a 621 C.A |, (v, mX)expt mFo); (3.63)
U(X,Fo) :1+£§} 4 .c,(1- V1, (4X) exp(- njFo), (3.64)
GHJ
~2
V2 _—%+ KoPn+ =8+ (- 1) \/%+ KoPn++§ . 2 3 (3.65)
@; Lu= Lu= Lu H
v0Cdds tsBtOL t503, Hdd&ZOBdSC O ftsyj MmO ME

ftcj HMIsOo dzj- 2@ & 515 p tiztizO -tb ts t€ O] Is* Ltz ldis jottnt© A fr

S’ 6 LOSBds®R) tdshlsd (ol 0dEoL sty ff)

HOnR Clsd COyjmbe jdedz" J dL d&3j dzgj dzedw f tgjtsd it
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n o ktyjS$S) d BBEmMdse dj dr MCter kT d5 § s dzd
J By jdedw o dzOc (.
349 dz0Odzd Is d ud M < dof jtc sQfij finji@IsZ@ § # fizjstc | dets in O
f e sdzls OF Is dzgtsl2j tidz® € j

< d
fdte

l €Oy miso j§ Ijtsc[d34ts® tcOmMmiislsted d3 L ®H Oykz
mw G'tGJ"hJ? ftso jtecandattis! ¥ L jJtodesMmbizY ¢ dzC
dztslsr ) . ]l tSH JidazsWdLrdyijmMSddzd ~ OttOCIsj ted Ml
mdzd Hizj Is UBddeSOIS* J fotsC MueQ st dapdn.ls Ols d yj MS d J

W stcdsz dzdtelz J &3 d3tsH j dz! ftesyj MnO. lte-L J t6C
dzso 52 MmMdzs?2 MsftedCOMOjlsmw M ctejeh jB- 50

sj s Isjf dzsf teso sHdetsMisd . [ @dzip oz s dgj digiiztsiE-1e @aiz t
dzd v o &zOcd dL Mmk" dlsiz! difst® d OS] ldco 7 j Ids sCWidEp J
s h Ow fiesyj MO ChidadzeCidt. Is dfoHdez) $ & hisdsds' CdFiz #pls € O d3,
dzso € d GlsdzsMmdIlsy dz' dzs dzj 9 § dzd € dd3 ¢o§ 5y ldsHEs d3lzls dp
ftotsy MMO Htokze dzO H tds &igfs tsddg! Casdzdvwosdly ,dade] tsQ
dzZlglsd. v ] dzsott?2 CdlsOCIls dBBiYHE L Jjtedetke ™ o
dJd BB MydlksOls! dHJOdz dz@r &3, BJL 1§ jtoj ~BHIBSGEE
s dLd3j dzj dedw o dzOy desfilsd d MdzOB o tc®y j dade
dLduyjmMedj rOtOCIjtedmMpdzC drL f tsipt & ® dztiz filgdzt
H dzts 2 L § todz0, Hodykzhd2mw ) COd3j to g L §
fsdedzjic j Hj dzj dzdz" = tOL &3] tetso sy dets Ik M dzis o dzts
G tcOdzd Yls jaia®ls C slststese s  toj B3led J Bz jc® o dizpd dize
&BhbﬂmﬂaqH
- Q Qo (3.66)

CHY - - dequte@nngzsteh 2§ 54G deRitlsifte Ols 2 s G -L § to
flsswxeftej s " j 2 § so j s dgjsdgls J ACI0] -d4gOdadd dz* dglzO W s
fjtcOlskztcO LJtGdz;OBajrqijslsddﬁDQ@tSéOWCWd)—TT Otce kz d3j dzls
fsH" dzlsj cteOdz! dets?2 WhlkdzCydd.
1 00 OV YOMlsi366 " ® Oz dzds'i ™ ( MY j Yt Odzs tie® 2
(WEZdl ydw [Z48 Y czOMO)
AC‘@/EM—_W'Q Q0
UtSGHO [ztc3Bo)dzjdeliajdzty f tcj HMIsOoadls: o odH]
0O 6+ O0- (‘)AG#. (3.67)
s O¢C B dzts sl iyl dashisr Mg Wdgtsy dzE & jdiisR tzts ¢
dL L OoadfmdBsmisd
A _ — g, (3.69)

>v

O =il

GHY — — —itf jtcOlststc ff jtcots?2 fJtsdL otsHds?2 (

1 sdz' L zw iy z 8&rp dzJOBH Y dsafsts f dzs s tej H j dzd IS
f dzt=s € 1 >p) , Cslsstets G YGUJJ“@JJFQGJUISSC@WJJ tisteiAtEALS f)'s df dz'
Cdtso sz Mdzsé L O & esOHEEhE WikEE § 65
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f dzts h EOR(* 5

[ dzv 1 Ists@ s dz0368 MHftdc@oHdAjWdEd] jte J (e dsteitdrplsGhse’ d Ist
fsdzlz yj dedzlz®  ftetsd L o B3168lzlz ¢ {f a5 Mz O ades dzd Jf s dzj
fosddalsj ctedtctso Ols! s ditmjbkzsj dzd o ftoj H j dzOR

~

YO = _ " & o pf T . (3.69)

s O0Cdd lsﬁtsdm’tqggfr]lsals Isd f dztsls' , dzj sBrSHJd
fseo jtorndesmisd L jtodzO 1 tod 9 ©delsl Y sdztisdy fifst siFif 5 ¢
o sHdsMisd &BEY tf Dz 5P ziigld d 1€ jcdgf J §Qls Hts
o tor dfMidnz d o OJ dsfs GitsC fiy ffj iR d d

34indLr dyuyd MC OV ddbEYfichOyglkh ¢d L jted

RLEYyjddj HJdZOBISI SdalsOCIsdets?2 fMmkh S d o
fh detsfls: d oMmCter ! d35j mOdedL &5 Mo 5C i dats )
dIsmvw fJtesyd M MEh ¢d dO ctew yj 2misfotwfo)j telnlsikt
ftoj HMlsOo dzj dzdV © fesyd M) JjrElEk 5 cOBd dgis k) ds:
HJ

dzd

[Mdzseo dzr | d2OdBBdzj j MM jMlse jdadz §j yg telsT
mMeh¢d, Hsfkmcosehdj fjtejrtsH € Jjj Soddyy
ojMmMlsdzr = WdLdyimMédr LOCtsdetseo, MoatHWIgAwY ¢
zdlsmw dzO0 ff jtcor 2 Jrc@RBOMIsP HLIOCHFcE &f-j tod t
Gtcj o O ootsHdIlsMmw o {fjtcor 2 jtedtsH), diOded
ujg medy 9dzOGISﬁjtSHJtG>|Ot¢zq)@Isc1u3cdm d{z@:dlzcﬂudhjn@aiﬂ
GtcOHd j dzlsts® s &3Y j eObzte o dzgzIlsted dBBOIsj tod O dzC

U BYJwOZLO §BoJ Gn dﬁﬁﬁfﬂlﬂﬂd@m@ﬁmﬂ@ﬂz@? 1

9 Jon dzsmis! b | o fJto afD fjtedsH ftesyjigdmo
d3d dzdzO o ts otej dfg08kd d dL o d fMisdzO

l jHddzd fpdets gz ftesdmMrtsHdls f OtetstsB tc OL dgo O dzd
dzd di3d BlstedyOlsj dz' dz@ iz dMlssydzed C Odzd Isj f dzts s
jets tslkCtrIsts?2 fftso jton desMmis(d.

rdzv tsyj d¢d odzdwdzedw o dzkzlstej dzdzj ¢ 5 Ot
Isd demd o desmis! WHeWCdJ g dgpROdzoo jH] B3 BSHIWJ
WOLBsotsGets ftojoteOh jdedWw

i (3.70)

G Hjg-o dzlzlstc j dadz v d dzlsj dzid o dats MIsdj ; fffted) tait=tis sizkc Gl disk
Mde datsfis: Mz £ g+ (o~ Hezs§ dznd o detsfyls! iy Otej d
fsojterndztsmisd d30OIsj,te Oz e )o.B dzd L d dzj J

Clstsls Ctedlsjted?2 Htwoddj dzdlilsj dz' des ¢ § Jjteo ts
st HJ dzj dz fr]dZJHIZ“ dd&3 tsBtcOL ts503:

h
G=Y 371
q’ (3.71)

d dzd
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GHQ T ff dztsls dzts iy ls ¢ fslstsC O Isjff dztsls ™ q - tf gizticly diasshiis[:
fslstsC O Isj ff;etlast W Widlsyddg dals  Is | 1l dst fdes-dz 8 1 dizs ) s
dZOw IsjfdazslsO {PrLEEtOL s Odzd W ,

stcdlsjacaf2Isjyjdedy fjtoasets f jtedsHO sMiscC
fs oJddyddz . fsHdWdydetseo Odzdz" 2 @ SCtdlsj ted?
shdzseo dzr &3 fted dLEyjddd sy MmO CsdlsOCIs
Misstctsdz |, H s dz, {tsists® 10t df @ac0Qj ¢ tigets j o Yz dzle @4
BOLjtcdOdzO (ot oltstes? f jjedfseB] H @8 spjdsj a3z ft
B3r 2 BOILjtedOdz;, M Httkzets?2 Mttetdy , dd-SYJ (
tc ts 3, SBtcOL o QOah ddsmw o CodzlsOCIsdetsdy fmdztsj
Isj §f dzsls' , tedsizlmugijozdegidd § So j tem dzsMis d .

1 jtoj detsfy Isj ff dztsisT Isjf dzsf tctso SH desMIs@-¥ s
tc ts d3, Ho dY 2hffdagimd .oyjjlsddec © o odHj Y dHSE-BMIsC
dzlsted ¢ LBdOdB Ottty sp Otzdls¢ BddRsL dy

l sstets?2  J tod ws[HlzOf) isM¥ d Mdz@x g dalz B iy s 4 oOdzz |
SBtcOL s Odzd W Bk G to jLbjgjdREzaifistSotg dicnddztsHnjlsaddd Is v d
cCodzOy dzze € B dZzOMIs(d . 1 OcstsBtcOL so Odzgd J ff tots
L J tecflzO9 L Bsdzgj dBjYHE BBAEZOMW B, ¢ lstsfow w.
toj ded W . 1 Ote, B tcQLiAFdECH I MW &z derialz istic Is BY-J o L
zomis! , ftwd {btsd3 jet § ddyd hepdi jsaQ lske ®
dmy Ot dedw (M dteddeO Ltsde' My Otejdedwv dzj o] d
od3d Mists Lsd" diEfas] OMMdzOIstcd o Ols!, Mt Fo fF tcn
Bjdej 3 fsdedy Ojlsmw. wCttetsMmis! k¢ dzizs dijpded v
o sUOMIsd obtstsets f jiodsSHO kZedzzBdzj dedj  totso
olststets? f jtcos?2 YOMmilsd § j tod seHdDO dsdn z¢h jsfrtisdz @
sSBteOL o OdzdwY © odH] YdHStMIs], o olgBbBtis?
gdizzh jMmMlse jdgdzes © odH] HOttO. & Isjyjdedj-d3 o
cOMlsOjls, Ot OYEysRIE W49, 250]

] dztsls dzts fiy s fslstsC O 6 ttztgits dddszo g B § jzd d3
jtendsiisd ot olbttts?2 §jtedtsH, dzj ftej ter o dzis
JdtsHO, CBGHO ( dtslsdtshmls! (ISt O Isjsf dtsls
CO Isjf daztslsr , O IsO¢YJ ddzlsy dzmd e dzsmls mk
dlsObofMisde B3 o dzdud dzORd, Ytej Hjtzy j 3

[ sy des ff sdzOG Ols! Yylsts dz0 fftso j ton detsiirls d
Hite QdedaslaPIs O Isfmw  dz L 3 dedz” di3 d Mslsgtismis,
azo, Isj &3 j cOskztcO® Ctlststes? ot E@fglE OF Issihfipls C ¢
dmMrtsHdls EHOd]dd] OttO® o Sty O h iz Mmtcjt
L jlodzso se 5. d3OIsj ted O dzO

[ dzf o j H MIs Odndzjjdgles2f tsyj MMO 3 j dzOIs j dz! dzts
f sdzz yd Is Isj B j tcOkztcdzes] dzg d ftsdzj o dzO«
ooMmMzdicdsj tcalzj f Jtcor 2 d olststets?2 f jtedBHT i
LIsdr ftdzj?2 M +CMY Jjtoddij dzlsOdz! des  sdzlz yj dzdz
d kEtsydedls! ftojHdsY]ddz" 2 B ~OdzdL d3 & tsdzls OF
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smtse j dzdesmisd , Clsster j W Mifdistedzds] das Osiz! dztzO :
M stesmis Fedzze dzj dedwvw Wtetsdzs©O dMmyf Otcj dedw o
L Jtod® CtsdzlsOCIsdes?2 o jten datsisd) |, dzes d Mmts
Csdzd yj mMlseo jdzdz" = L OCtsdesdzj tedetsisj 2 CtsdzlsOC Isc
¢ dzO dzd L f sdzj 2 Is j dstH U weQ 1Oie™w, do dzO@dsdn) dzd |
BB Ydets "Btego B d3sh + 8 MdMmisj 3" HJWW ] dgsdg@d O
Isj f dztsils™ |, W otedlcdd tctso Odzdats?2 d toj M j dizdzts({F ¢ .
n 02 dzse "[ABAZOC s HdzZv dMf sdz' L s9 Oded Ws CiEls gV to §
yddrdfly o dessis@ster § fMbih j Mise j dedets d L d3j diOE -tsfiy v
Hjtey Odzdw d Isj &3 jtcOlslzter .
mMowLd M {tIsddyz yjdzj MssBtcOL dats ff toed d3j dzd
o dzOG s MA@ g jotmy(dYomLy o Qo dzj dzd?2 dcetwOjIs L
o MsCdn i &Y Jis0l§ st G M B jfsittged s-7 j toc
Nyjdedzm j CtcOjorj LOHOYd Isjff dzistf tots o@sH dats f
d Js@fmipstse d3j dzO ffted MEh Cj yj dzj mMssB tcOL
sMlstswisjdz' dzrn | LOHOYd Isj f dztstf tetso tsH datsMls
dzd yodsd M Mtstslse jlsMlsokze h ddizd CtcOJ 9or-dzd &
sdes gz toj " j dad HC{WWJ'[GJdZ'I.{CdeZJ dz@ 7 tsztcOo
o sH dzsmlis d) H dzw okr YOfMmlsj?2 &OIsjted OdzO
drdud mMédmB ﬁlatsl’fnls%)@&is df diAQIsiae waed ¢ o das LY
easftowy jdagdj Hokzm Isj i3 jtcOlskztcdz = fdsdzj 2
Emdzse dw = . [ dzd, dzO f tc d d3j a6 Is EHaPdzdiistOxizd (
Is,j flsidsIsls j d3f j e Olszter d Y lstsCd Isj jfdzsise
&zO0 d o n HWAARE ,90 § tod ded B3O8 Isfw O dz' d3(d . )
Emdzsce d2 dz2O0 cteOdzdyj ®©OLHJEZO ftsdzj 2 b 9otc
Mdls 1Isd LOHOYd ¢ ydfmdzz Mmtsyf tcw 3 j dede” = . [ dz
dzj MsOYydtsdzOtc dzOw Mtsf oW 3y j dzgdzOVW sl j 5O s OF
CteOdzd yj 2 BN HE MER D rdnykd O OdpEs ctisB dzq fitplstrOo
ltcdd3j dedlsj dz? dets € sy MMz Meh ¢d M tow
dmMf sdz' L so Odzdfm!, L O dMCdzt yjdedj &3 tcOFsifr
zddzv mOvfej &zOeah drn B fte®ig| OO dzf ts dzatgj- S Is d
dso tsff sf Stotsh CtssBtOL desets dBOIsj tod Odzts o .
lfjtcor | BHdBRjttdzOw L OHOYO 8 Isj &f j tcOls
GtcOdzd y- ttOLHJdZO WOL M oL dzdyder &3d 4 § dzts
ZslsO f jtejHOjIsfqw dzd h ¢ Isig W @s {f o ts dels i s figls i ©
GteOdzd Yydzr = bkEmMdzse dw ., dzj LOadmwhwydsj BOlss dzts
fjRtiecsdesdyz d  dlls jiWlsRsdg OHOyYy] ftojH sdzOG O] Isf
fiesdMronBHW IS dedetse jdedets fted f jtojrmrBHJ dquj tej
L q ud MCaSls jhaad s 4 € d fgag Jf o) 16 I 1S\ dgs € Ol st
s lsfmw fiedsHjj ttud tod L d2BQded ykz teOL H j dzO
] sHsBdzBGets teBHO dzj dzddzj 2 dzr §J (L O Mmudls
oMmMdzj Himlsoad] fYHody detsisd & twc@E]dd O dafte us,
HOUd s jofrinstffiplss M § SHo dx de' i3 6 tOded y@-dB3d o
dz" = sy mMmOs d Gldshvismvy ¢ ydidoi M6 s
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wdLdsd

189 0OV f tsfisOdats o §,00 deGHE yjdtc jslztsif)j f ditic d Mz
ftsdzdzj J SlstcOL dIs! o fyj | tsfyfsteyy) dgdgt®©mis d d3j = Odzd L
34. 2 uvj B jtcOlskztgdpigip@tsigiag  @dzj o  jtcar 2 J

ltej HMisOa dd3, Mks&h, (D dsS 3. 9) dd- ctcj
misigiz h  dz' dzts 2 O REclttcds fiflsdsds L j tcdifs, § t
dzse 5Bz o Sua®f B dsdgd' § S tc g5 B & ¢ Uatzh s 6) ) dzd
Gteg * W 552 J tor datg fiplslatsei iz N fadsg f " j 2 ldyg B J Ozl

lted L Istsdz o or ntazit diy ifEseig B O dzO0o dzge O] Is
Mils sW dzdzOW Istd,. 3 [jldc Odstiz jictO" j 2 f tso j ton datsmistsf- o 0
Misidj tffdglztc j HOj IsMw  Isj §f dzsls O, § dztslsdetsmisiqlyf slsts
s B dzOdnsffzh d o © jj dgEEMsdzh Igdatsj22 Mlso s s dzj ff 54 o' o
B edets ttOMtej HY dzj dzdz" § MlssCd Isjff dzsls' . S t
dimYf Otcj dzdj o &zOcd of fBPEE] § is 56 fpde SYbd-idss Is
tcd¥ WOLtSossceteftpyjo@igdgvj dsz HEsdzE [ISQ-f dzts e
totsds, tSBKOLBOOah ddMw o CtdlsOCIdatsdys fdztsj
fsdzz yj degdetsdz tsls Gtcjs M j2 6ftso jterndesylsd ( Wistoc

g 4 ¢ &=l
s
Py
-
7 1 2
;\/-'"'\__/'v— X
/ >
0

i MBS Wstcdzdzdtetso € j L OHOYd MmMlsOydtsdzOt
Hdzv IstsdeS segts Mdzsw L j todzO

1l B dEsdd yor " j 2w ls B dOMIsd 1d-Isj f
(ONor{o [ MssCd Isjf dztslsr slsmMizlsfids oz lig- 1 C
odzv s Isfmw dMif Otej dzd jo cCidgPe Mz s Picide
F COC fOtt®, BBOLBOOoh jetsMmw dzQ -1 Iss4
CodzlsOC Isdesds Mdzsy 1 d btcOdmf stelsd te

r YdtedL HtesdLosd dzkz¥ (89 ton dztsls!
d fdzslsr, B J 6ozthh G ofs sftdsdidsds sy dHC M
1 sMmilsOo dzj dzdzOVY MISOYyqdsdzOtedzOWY Mtsy oW j 4 dadzO
BOIsdyud MS&d By jls B I8! Mt stcdzdzdctses OdzO mdzj
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2

3;;-;7'—;::0 f 150, ¢ xEl.: (379
dt,
=0 (el exel,. (3.74)

G Haj, &, -Mistslse jIsMmise j dzdets C st WW dydJ dasT oy J t
j Bed®Gls j tod OdzO laf2 °6 MOEIs ¥ &' dzOw Is jSIf wizts A%E s ls
Jo 0 dzgmr tif s dats jintdsdztslg Qs jiste f QfdisH o | tc G O p s @ HzOMis |
1, G/ o3

VHJ dzt dgzte ftesdLotsHdIs] dzd detsfyls o dzlz Is tc j dzcC
sftcjHjddls: MdzjHkehddz SBtOL 5d3:

GHOiisBh d2 Yobss Isjfdslsr, JIls/ &
UsGHO WBRBISRzdptry dzs L Of dMOIs: o 9odHJ
2 —
dt e (3.76)
dx> rcl

| eOdzd ydz' § EMmdzse dw:
1) dz0 o dzj hdzdm C o OARF QY ORL);Mdztw L j tedzO (
2) 20 cGtOdzd yj te@u=H) d&zO B IZOMIsj 2
ta(ly) =tao(ly) =tg; (3.77)
(DI A (Y g 379
dx dx
‘EfMdztseo dw Mt oWy j dad W .
I wjLkzd O] ©37Q)f @AY BOMEEwH] @i ddw Is
o B dfigwd &slzls o dH:
t =t X q(1-|”9)x
/2
q.(2+e) qd- e
) o). (3:80)
CHE, T CBL VW dydjdals' i dzsftetso SH desMisdls -dBOIs,
9JIsMmise jdzdzas, 1 Is/ ( BL
sOC sCOL" 908ls ftedo jHjdedzr | L Qo dligd dzts
ZzO0 twOmMftcjHjdzjded] Isj B jteOlslzter detsfdds- ff Ote
dzd dzj 2 dzr 2 .
1 Jted § OH  Isj &Y J te Q lisklisdy By jstdipdaigo Csdzls OC I
Gtoj s hh j2 o jtorndesfmils! 8, disyjls Brils! tsfftcj H]J
2+e
[11 :tc 'S tgfﬂ :q(z—/l)ll. (381)
UtSGHO Isj dsffdg@c Odstiz@dftspjdzOlnisd) 2 (Isj dBflg 6 OIs b
dets s Mmdzts j )

(3.79)

t, =t

2

@ . (382
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I ] Hjpdnd of sd3sh @& L CfJ tGdd3szlS®dZ* A
ugdmadzdis! Is Jy@BY JY @l ubfnts di St gz dz

tgg_tgf;%ll. (383
5B jtOkEtO Ljtdd @O tofhissYddd s
x=l,(lsj B j OO &FEilso el Morsyy fhdj o dJL
L(2+e 1- &
ot BETD. A8 ) (389

1 20dzd i otiz@ g dzb sL By detsMmils! syJ dedls' ff
fes0dOddL e Gl L Oo d Md At s
46 d&zBBtkts f(J teJ  OH s B J cOIskzter 9 Mmdztsy L
D=ty L q|1(22/+ 9. 98-8, (385)

O¢ odrdgs, diJEGJ T OH Isj B jtcOskzr o MmMdzts
Yyjds Bsdz! hej & dzdyddg@ &3 Btsdzr h j O dzlz Is
SftedHjdjdBsj ¢dOodhds IspdP] ks bissiHd
tc OH Is]J B jtcOlskzter .

(3.86)

d fOH Isj B jtcOlskzter ,s-9'" L ¢
sdesds fdzsy L jtedzO. Clsls

Hiyls Isjd3 " hj, yjdis dkgide! "y CsaWW¥dyddd
dzdB3Bz0tcdzets ] s d@BO) ¢ Qg lcdzOH ™ o Off sty © hdjLdzd v
j cOlkztor ISBszndztsa dzj dzdftica(tdc OI§ jj toatf il stc@drdst
d3 t]’tsciatGOthszd3 o Mmdztsj L j tedz0O:

_q,, 98
|+ 38
Tt 2t (387)

vOCdh sep@fEBHRO it fOHO s &Y j ipdszte’
toj dzdWw MsmisOo dzv jIs deg/Sas,ls Stliz & f jHitsfdf OH @ Ols
JIs bifdasftese sHdsMisd. e=I1f &g jo ) lgiddgfiiic Azt
o Sydn® @dzj dzddpER s zs®gdzi ¢ Jjtej § OHO ols-j Y J
j dedetsets Isjf dzsftoso sH datsfyls! 8, d dzdt,. sH dgthdzj Is |
J MzjHlzjls dL or tcOy j ded W
Dy, &
D, 2+e’
GHIX, - Jted § OH I[sjL@ftgde@is iz &8 Odzdz" 2 jddifdfs® tgigedzdig d:
msefdzOc o, Aw.
RL38Y) MdzjHE]Is, Yylsts s B j cOlskicOo  Md3ls Mt
e, s fm §tser higjdlftfi idcOlsztcO© Mmdzd >y OHiBRY ,
dzjtsf tsls .
1dz20yjdzedj CGCwOHdjdzsO Isj 3 jteOkzter - € t5¢
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Udls: HdW¥ i) dudese @8R j & Mssldsh j ddv
a4 _age, 94+a). (3.89)

ltcjdzjBtoj G OV LOadMmd di3tsmis etsls ¢ O tg HAgsd@O s

o fdzj Hinlse dj GOHzKRIGYE detsisAzdzdsdz" ff tod B dzd ¥ Jj dzdzts |

dzdj GCtOHdjdsO Isj & j cOlsz®@u d p dzl§ lsizis B js tdaB I3

Wdzdzr 2§ s o dzd yaf'ddy &z "o d es®@ joaRPtindsts| tsf Odsj jHtgj et dgGs
slsdetsh j ded W :

dt| , Bt _qg(2+8)

axl. 1, 2/,

} sdzz u§ dedz’ § O dfCedsdjlakf wirfid@idg ded W H dz¥j - 6 O

tcOlskzter © Hobknmn MBYteWy jddzr = fsdzv e § tEgf¢f € 5

Odzse o fjteeor 2 fjtedtsH fwLotsdzwels fftoso j Ml
tOMmMuplsteew 3" i3 + C MY j ted d3j dzls 53

v OS] HGGRE M dsMisd @BOds H N @ Mogg d O

dzsets f sdzv o dpaised diEEsdpCias(cizO o sy jtymy ¢

or?2 fjtdtsH, O OS] HAv t©OMyYyjlsO Httkze dnr

34.3 uj By jtOlsktgdsigcp@isiitgd @dzj ot ol

} tod H ) ldn@iptefbidd ¥ dety @igis dz" dl Gzt Y ) B.HYLO ~ tSch By o
9 Mkh ddz dats 2020z figstjdgtse jC2) f sp j 6 G2dzaldE o inats v
dzj § sMtc] Hiimisd jodbdetis heso PYled ) cted ¢ M j 2 e jten
tots2 j tefddzls j o5 Isj f dzsf tetso sHdztsisd f jtoj H O mw
tcsEts WA @ dztsfy SBLOL S Ooh jetsME GdB®A& Yy
Bsyd dz. 1 0 fatsadf wE dAstsfv s dMy Otej ded J Q- [ dat
tcsoSLHEh dzzs MisjHEZ COCOT OEB? FoBPLddddb
SBteOL 59 0o h j ¢ fsigizOotairdsiddstcls Jtelz j Bse s 5 to ] L
LsCO bjfdslsr yjtjL  tsjdeghisaRHdzmo j sty j tei
fNisd 2 skttt Isjfasks’ | jlcispREdRsdsy e ¢

¢ ZOdzdlsduj mMitsj tjhjdd] MWy ddas2 L C
otses fijtedHO MEhCd M dzj §f sH o d Y dats 2U= @)tc O dzq
OMyted HY dzj ded J o3 s BY J &GS ® et (4 G = fléds dzh drdlzj o Is,
tsets fjtedtsHO fkzh Cd. udzjHtsot®ls jfdztsdFE, 6 fidsido j

(3.90)
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\./"_’\_—_A—"'_ A’

=

{ {ME3BEs WstdrzddiesosCj L OnOyd dzj MsOydsd

M foHOOdy dzts?2 cGteOdzd yJ 2

v s d3j dzls OU=9 0] digOdad| dz0 j sV [z ¢ dziz B 10zjj eadfzj L
o2 Mg lsmw dz0 Mkzaks d o &zOy dzk¥ B tROMIsd
stster s Sty Hj dze( By Wdz@zt juydpd p 1 Ists?2 jW-Iz dz€
34 declzz ¥ Istsdzh ddze fMbkzratc?2 B &OMIsd. v j &Y jteOls
otoj a3j dzd kzd3j dz' b OPASGEN U) [ B @My ¥ h Ow pw  fMizn ts
Mse 852 o tsfdzis g detdlaBl GRYRALipists tizts % s dzdf ) ds s d) s | dzO
[ B zO&HISUROIY s dzw s h OwW w9 dzOy dets 2 L, | 1 dizte) ds tmffHsC f L
Misd d fO0GPLELB BEEE' » SHdAZOSCSO O ofgdzj H
3§ dzO oLdgiztdsde@ Mo w L d f dej Bsdz! " dd3s dL d3j dzj ded .
stsdz SE 5 Mdzsw L jtedzO o Htoj Hj &ZOR S Oyaygd?2 (L
> M@y des MydlsOls: § tslstsw dzdz” dzd .

I EHi BB  sz@ddebtc) dzigs s d MY Otej dedd aetsd M-
hi2fmw cteOdedyj, Yoty jdd) CbBEts2 sty
sjfdsls', tOMEtHE] B2 &0 JMfOtkjddj jdzO ¢
dzj dets 5 SBh jdz ftslstsClz WY WeRl  Gisusd b d
Bz SCSttdljteds WOLtetscas] ddddO@®h § HAfRMcBR s tcC
Yyomlswas obtstesets ff jtedsHO

[Olj BOIdyYj MOV Wisttdkzdzdtetsos O L OHOYd MM
fMzn OV ®©F A Mdsw

3—;3=a3?jxtjljtsd 0 %080 0)0 O (3.91)
9 dzOY dzOV L g HodtLBfigldsic 5 M dzs W

gty g G(YROD (392)
df dx
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@OYOM d § bkfmdse dw:
t,(x,0)=t,(x,0)= f,(x); @OIO (393
LteOded ydz' § Ekidse dw:
1) dzO odzjh dzdrm dzj f sHB=OyRe) 7 G tOded yoOr (
dg(or) qt)f teq U); I 0O (3.94)

X

d
-, dt4§;f)- (- ee)=o. 399
ftod ol s @y ftojter o dzOY WhkdzCydw otej d3j dzd;
2) dz0 ftsHody &2 e(clOdzgQuH j O Mkots?2 d
GO jted OO kfassdw dd MftWwy jdd¥ BEHEIS:

t(et)=t(e )=t f(), (3.96)
cHff Of tesd L o sdz' dzOW dz;qtg;teradzow WkdsS ydw ot
1, . j. 9 dzOyOdz dg' 2 BscBj dzls otej Bj dgd |Isj

O 0o jdmsots flssCo Isjf sl f bFyjlssd i
JL ckjdoj dz dgs Oz §  of MESRh jets MdsY fSL o dw
It R CT0 — (397)

) dx dx
GHY UYzj ftoj tor o dzOv W ikzdeC ydw o tej d3j dad

VIEOD PR jf G HMsOo dzw j s MsBE?2 odHBHL &
CBOLOGNO. lojhjddO" &GO ctOddy] B8 ddMls]
sOd figdiogoL b Ols] Y OLBoBEs § ] IBHO (S
IsStceOIsdIsmw dzO0 dMmif Otej dzgdd o ZOEd dzO ¢ tsSH o d ¥ dzt

1§ dzd u dogEDy jois BrlS’ Sfted Hjdzjdd dL or Oy

Di:c3r3t3(e,z‘)%-c t,(2, ) =le,r t.(et )cg&(é,z‘)%. (3.98)

1 5 H fils GB6) 8397 (, l]’lsdzlzqc{dz,

_/3dt3$(,l‘) Adt(E[) m(t)re+[c,r t,(e ¢ )csrgts(é,z‘)g. (3.99)

) 565 16 d ls;l;’dzislsf, 5B EMdso disdtzz Ok § &6
HES2, dzj o j th G sz 384) lydatfo dzo Euites 0 PdsepdY Is
fjcObkicds] fodj o Mzis2 J o dkOy ds? Oss O
dzd y" t©OL Hj dzO.

Wl St dBE e Oddzow | CHIEDGE d 5§ dd B0 | I8 fiPH Of
fydzj Hizs M ddsd tMse j dzdzsMmis ™ d3d :

DeteOdzd dz | bidse W Wodws sfw WhkdSydw d

Nis | &Y | tc Ols@dePy jzOs mdeO s j 2 dzj Ms0] lshw
Nt ot i3 dai d3;

Y6t Odzd ydzetsy bkmdzsady dzO ftsHody dzs?] -6 teOd
B

e OMikOteds O] BOW L OHOYO SltjH, dy-jls Lk
& - OL & o .

Isd ") Cwddujmlse s tQ@siEEs ot ©ipdssigd o t
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tejnjdedt d dMMmdzj Hso Odzde L OHOY M  sSH-9d)yd
HsBdztets € dZzOMMO L OHOY dBsyils B Ist {f thg-H Mis(
Isj ctcOdz! dz' ». EZfclOde@A Hzed MY sdz! L S9 Odzedj 1 Ists?2

tcOfmyj s @) dzL Gtstc | Mowr d M 1 Isdf[-d3 Bt
Bdzd 3 § dzdz" &3 BBjIssHOB], HOSMJid tejhjdafj M
Yddej todzr 7 t6OMyYjlOr. [MBT 2 ddalsjtejfm ftcjH
dzj ¥ dls LOBR] dzO Hj2Mlseadlsj dzt dg' = Cted ezt §lzgt L o3
dz2" B3 OROEscOBRBd, o'lsjcoOoshdddd dqL Isjr ddzd
cdmisddzdets j € tOMY toj H J dzjedsd j¢ olddjL ot sty Ast&izO toLd:
Mists EkteOo dzj dzdfly Inte@o dezj drpis Hf O 6 z@ 1) @3.Vds sids@® ¢ d
sSsHYy .J .[] J 2B ] daL t50z0O.

[ Ol j OO yjsBEOBISCO + CMYf j tod d3j dzls O@= dz' =
szter ftod CdlsOCIsdesdz MY ts 1) tsezi igP getdzg R &y g3 Is
sseO@RY ¢ 0L 0zO, ybt ©OHQe] B Gz tetycte@aRy J
MudlsOls! M HMisOksydts?2 Misj § jddg' s Hagdzts fiflda

t3(X, L”J = Cl(lj'l'CZ(OX; (3100)
ta(x, J = C5(J+C4(Ux. (3.109)
i UBSGEHO HIWW ] te] doyd GBdt) dzBfY2) sty @atedg bytisfcff o (
H

dit, _ .

o =0 (3.102)

a, 4t =0, (3.103)

dx

RL3102 3103 d Mmeilse jisiops odfloizs O 56 d d3, Y

at _ dat, _
2 =C.(0) 4 52 =C,(0).

RMY sdz! L 2w & tc O dA9d)dz3P5) (z i tzts elzf Y O d3:

C.(6) =+ = a(0);

3

1- e
C4([):‘ /

a(z).

L 021 & f sG(siytalyy | d g S0y ki v
cl(r):tqf(r)+/iq(r)é;

3

€ q(t)e.

[CBdzyOlsjdz dzr j o' 8Oy jdzgdv HdY tOMYte] H,
o ZOY dzs? 5B dzO sty &l itz b0 jtoc® o d H O

t(x£) =t F(t)- /iq(t)[x- Xl (3.104)

C,(t) =t, f (r)+1/

3
1-e
/

t,(x2) =t f(7)- q#)[x- x1, (3.105)

4
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GH3 GdzzB d dzO® L tsdg'. dgf Mtf Otej dad W

RL3.105 fdzj HEkj G Oylssyjidegs fa@)sB,0 jlsfilse kzjls

t,(x0) = ,(0) =t, - 1} e

sO0Cdd3 SBtLOL 5d3, dOYOdzr desj Ekfmdzse dj Hsd

1 O2 HW3.1Gf)L 3105 o ' toc Odig(j HAKIN(/ 3 XY A, W)3, dU)
fsfdj ] cBOL 80 0dd2 ¢ t5dzkyd ds:

]
.

&) - em(e) =t F (O, - - (3.106)
Rzl j Ctodtotse Odgd j  Shdzj H dajo®® daj d2W j 8 Odzlsd
x=p SO- M) g (3.107)

N FO)er,- or)]

1 sfilssW dzdzlz © CdeISJGtGCfthSSOdZdW o jdzts yffgisse ddext
dzts CmlststeisdBiz=0 8d v tc .80@ej disffjtc j(H j dizvcjdidz B LAL) TS|«
Ltsdzr oMy Otejdzdw o tBh jdg Mdzz yo] .

] sdzlz yj dzdzr j 3.184),"3j108d w3146 Btsckls BT st d
Hdzv OdzOdzdL © d tOMyUjlO fesyj MmO CtdlsOS Isc

m(t) =- g% = gkt exp(kt) (3.108)

Sjii jdzv j sy 6 MSsesmsd MEeh ¢ d
[BOBBKCO ftdj2 kj&ijtcOkkislsts gz yj
CdzsOC lsdzgs?2 MkhCj dwiezsedn € Of d dzdzv to datsf st
qHdZ 7 ®OljtedOdse, fCOLO&O, L Mjto IsfbE
o zOY dzts?2 B d&ZOMIsj 2 dL &) dgv j Isfyw Mt otej d3j daj C
1 sHMlsOods BUB)CRIF) , ftoesdLejHW ddgpjcted
Hjdzde fttsdL otsdz dzlz® t]’lsfnlslsWdz,dzIzB, JIAR H ] B3
1
x= P 1. exp (v- mrT)- 12— {1- explk- eI, (3109
olCr i cr]iv-n y
LchfEJ—ergkugu
LicOo dzj3dAY)] o tOY Ojls L OCtsdz [z¢& dzkz B dzglzelzd W
sOCIds? MEh¢j d wodvwjlshmwes dMEEH dY &3d BN Is
B se ) &y ds Y sd L3e9Pls 4 dz tc © § tzj ezd gz Gd
WOLtsotsegts fdjotcOh j dad W
35/ OlsjtedOdz dzr 2 d Isjff dztsoats?2 B OdzOdzf
[ftejHjdzjdedj L OlstcOls 1 dzjLigictafdd® dzO ff tots-

{ OfMdsslstcdd Isjf dzso 52 B OkOdz Isj stefs d Wi

IZslsO twOMAHEZj MY dzO0 OdoR @ ts ot jof jiyiaasfddz  ddza
sjf dztslst o COBjtek d Isjff dzts tfstslf)fztsdyls o) Haeytg Ky
Meh ¢d o IittejlsdyjMits?2 Mmkh ddbj 4§ tetsdjffn SH
e OdzO, tw©WOoades?2 0 Uw.

Ujf dzse OW 1 dzgjtecdw, fsmlskyOsh oL olsikdzd
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Isr fsmiskfdoh j2 M OLBsMW jtody &3 o 5L Dk B
Is j§ dz! dzts din l&zemjls te ts 2
v fdzsls©O, ftsmskzf OshOw f eBLHEABA, G Y
Qo = Li, (3.110)
CHL i S sdzd yd Mlsoats MEkr tse s Ols dgisimdzly Bdzsc s o gsdzE
otsLHE-O, Cr Y/ €c.
sskzdyuj Mlsets Mkrtses OBsEMY jcdse s otsSLHLE

L :1ooodi, (3.111)

9L
2 1

CGHYWI S sdzdyj Milsets d My Otej dadats Y, doT ofgOcdsdrfisjH | stedy @
Ocj dzsOdz@zd EgH ] dkzd qriasuzls2CE E@RNti- Se)s o L
CdzlsOdz: f ¥ o dzZOy dese s otsLHEZRO, ®Klgdgi/ fifjcdzd
s tcjdizy tlzts W stc dzlz dzj
i =fi),t+0,001d, (2500+1,84t,) , (3.112)
GHMPi Isj  dzts j &3S tsMls mMkzrtsets oL BEBQP BT @O KA
9 BLHEZRO (O¢j tE® IZBESGEN j o) Xdlf § HEBEEEBO
n P
b dzsls©O, or" HpdzOg tBPY Ols gzgz§ ez Mis O detso € d
Q.. =361 U#, (3.113)
GHIfMd dzO IkBCddQY v 3 j dadijtst WIW;d yd j dzls { tc jStsB tc O
Isted yuj ME 2 1 dzj ted=d 0 , 89 2ILjOff, BFo)z & (
v fdzsots?2 BO&ZzOdzMm s stejlsdyuj M2 Mmkh ddzs

Q+Qu =L &=L, (3.114)
G Hij i i1 dzsOdz § v fkh ddz desets Ocj dzZsO Mmssise
fkh ddz des?2 COkjter, Cry/ Cc.
ssdzdyjmlsots Isjfdslkr , {§Isisk fe@ohdis? Sos digt

Isj f dztsls ' , ZrtsHwh j2 M fMdCORIEL Y tkf 50O G § dzlp
COMAtSHE] BOY d20 dMYy Otejdedj o &Ocd dL Lo-r fkh
ptcOh Oj kMY Mkh ddz desdBz Oc j dzgskz o d3j Mlsjs -f] o «
tcOL s Odzd v .

YOMmMsos?2 t©OMmMatsH Isj §f dztsls' | Sr i/ o, o Isy
W ste BBAP), (IR~ Qu v
VHJ dz! dg" 2 tOMmratsH sy dslsr, Crx/ ¢e¢ dmf o
Q
==, 3.1
9= (3.115)

I Hj2fmlsoadlsj d dzgs?2 fkh d&zSj daj ofmw Isj§
S dBsT SN/ U, ©BOMABHE]IMY &O &Octjo L jtik
Qd3 = G2C2(t - to) 1 (3]-1-6)
CHGiICddujMset L jedO, of nfhik)f ds] G skh
zO fted o' mtSH| d LAO&tT gz j Ok EC € |idds dz0
dzts H B @EzY,S thdz . _
vd fdztsy 3C tsils! L j ndz® didae flzts® " RptiHsICr dalo(SSde L
sftcjHlgddzy o Oy j ded W :
182



fi = (200- wy)c, +wic,

100 (3.117)
CHfy My @ Msslse jIsfise j dedets Isj § dztsj dsS sfls! MRt
Cr/A¥wilo zOY dztsflst L j clp@h de@r dzsA stbfls Pzts o €
I slsjted Isjffdztslsr o sqklhry OsfkyHfjtdyfubl, &

Q., =364 F.a, (t, . t). (3.118)
G H jFyniy dztsh G)HJI fseo jtorndesMmisd mMikh Jdz2 dets?2 skEMmls O
HW s ftsls ted? tisg fezb)RT MteggH dzv v Isj i3 j tOkztc O
Mizh € d te- IsU;ud3q’4tQQIslztGO 20 tc z fpdzsts W Wdy fi ZE@i©, Is L
Bj 2O (s dzs@IAOUd) , 1/ (&

Il ddgsetsr 7 Ctdhstzydwas MEehddazse ftojHEZ
f sHSGte] 9 OIsj dzd, EMIsOdzOo dzdo O4 d3" § dzj fisMmic] +
tcjH dzgj 2 d HOsh ] QsBOatsydzzs Isjf dzslskz

g4 kyjbtd skdzdyd?2 Hj2Mbsedlsj dz@ dets?2 fMkh g
Isj §f dzts o ts ¢ tdz hBdOX QRO CP d3j tor dRIsy dets f toj HMIsOo

L, do + Qu +CWE +Q, = L, J, +Q+ Q.- (3.119)

[ JoaOw yOfgls: ZtcOo dzj dedw ftoj HMIsOo dz¥ jIs
mMEh ddzv dzgze COdRj tolz: fn degtssidejde Qs j alds L0z Asts d, |
dmf Otcdeh j2Mmw dL BOIsj tcd OdzO o &zOCG 52, tsls
YOMmistk 530 tedz” 2 t©OMEtH Isjfdsls i ) sktOsfs
ZOctcjIsr @3 BOIsjtcdOdztsdz, o' atsHWh ddg dL ¥ kzh d
hze Mtejbtz BOBj LIsjf dzsf jtocj HOYd yYjtejL tcEteC

[lsME HO tOMmMAatsH Isjfdslsr dzO Mmkh Sk, Cr %/

Q:delz: ats(Liz_ iO)_CW\/\/tD-QH+Qd3+ (N (3120)
VHjd dz 2 ©OMatH kjfdskr, Sry/S¢ dhfo
q =Q/W = La ts(LiZ - IO) - CWtO - qH +qd3+qtsfr]’ 3121)

GHQ, Oy Ossp ZH § dzt dz" 2 t©OMABH Isjf dzslsr Mmstss-o § Isr
Gtej 90Ol jdzvw, dzO dzOctcjo L jtodzO, dzO ftslsjted ¢

vsO0Cdd3 sB@PEK@Hy, 1 dzjtcedd dzO sy M Mk
LOoadMmwis s sy j MiEd OcDEPIs Bzt af 0 Og W3O dz' 3
ZzO d OcjdzlsOOoOfhrh gy OME pshHaslsr ¢ or Mish do O
sjtejf dztsls o Stk O hzs Mmtej H Iz gy OH tdyik P ICted
2O ) iBd dad BOdz! dz' B < dzj GBSO O EO R fazp tsbi
ZsskO ttOMrtSHB OZOM! d&O dOctejo L jtedzO d dHh

36f jIstsH" ®ftej HJdzd dedV (dzlsj dzid o datsl
[y fjtedsHO shstY @RS 2§ s tstsiEy qEDigising

yd M Mmikh Cd M doj Cslstster &3 §ted B dzd ¥ § dzef gzBe {f te t
M MotBtHAS?2 (o jtemndzsMmisd Y dHSE SMissddzQald
M dzOMmMdzs L OC 5dzlz rOdlestsdz,O, Bsyjls Brils: or

Q O .y 1 O, (3.122)

GHQJ dzls § dzfndOBﬁMB@Idsydzd BANEQ gy 5L Hat/d(yd j dzls  d MY
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fiteddd dzsO, . cPDlipRj Bz 4 L dzOUJ dzdd GEUifY b d
dzts jf s h ¢+ 8 f o5 G to O dsGByatistivaddd , 1 EOp dets 9, 16. 1
te>tsf SHIs® Jte HOJjIs HtsMistse jtodetsls! o yd mdzj dadz
v OB dzd ydztsj L dzOyJ dzd Bt & 6 fdetg @ db¥ tc B afdzi] tclOdzO
H dzw f 5z Y j dedzls 6 s PtcOo dzj dzd s H ™ 1 teud i drdsly
n=kil==6i1 = 5 d LrdzONKez6066 dz® 5kii,C sakzgjuj Mise
CstWWdydd delstse ZteOoadej dzdV tej ety MMmdd,m-9 ¢ oz
Yjilsdzsj L dzOYj dzd j F&te Rls 2120 Fe vBAFISO® , 28, ISt
b Y j dzdzO% kOl j kOIsd yj L 820,32k H j dz2 OH j S o Olsc
v OB dzd Yydzts§ L dzOUd dzd Gt Sotd d I8 jsdx'd dets{3s § 6 joig EH2Ols
&= 0,95 d udmdzj nfgled Y j =zp 2z Nfd 58 SEAT, U GF-H J
s foolttej dd?2 BEUGEO HEO®RIHEOMYT j od Gj dzls O
YJ Isdzts § L dzOuJ dzq § LGt 0GAPSBLdY 1 J t6C
Ge=01131>G,= 0, 1063 MmodHjljd Moakjl ot
dL d3j elyded 2
LEeOW dui MS i dL sy dedsjS diff € ®, tsdsdass L O
tesfmisd Hidef daP stetsmisd Hody jdzdwY oBLABE-R O

o

N WIwer anaie

L
o
-

tdmMzdz8§ tc®OW Y yd MS OV ddzlsj ef toj sOydw Izt

t dMzdAYIsSC OL " 90jIs, Yyt e jten dsmise- slis¢
tetsfmilsj 2 Hipjdfjddady't HER O otscdzzlsOY d ddgj-jIs o
tod Bj dzlsvd= fOtgd0 0 6 €0, 007 o3/ f.

LicOo dzjd®d jo (S tsHtetso Odgdz" » L dz2OyJ dzgdwv n W C
o dH:
Y =41273- 16777, +0,2075, +1,2345¢ - 0,0273 2 - 0,202%,X,, (4.1
GHYT Mz 33O tzdej jz dz@ §J L OlstcOIs’ Ispta@El’, dz@ x4
T MC stetslis! frHjodgfojigndedstcsmis! Hody jdedWw oL HLE-F

st WW dydJ dzls ™ 4.1k fet©OD @a] 'da@s Is, ylsts ok O

201



Yo dL dzddgj 2dzr 7 ydzj detse dzOdBtsdz hjj e dzdWw
904l MEstesmis! xy o dOgjddxY MM @z MGUStesml
ded ¥ MM BV dz e SLABEHO] B §od 2 aglddeouy)ded
OB sc® tflsdddL Oydd Mmdedy O lsfw. RrL ! daj dzd
dztsj odzdwdedj 2O fOwLORIIte sSflsdBdLOydd ¢
mivagle, fwodud 3 fted kojddudddd !Istes jydy da
dzd ud e Oj Isfmw.

1 s EZSCOLOEzskz o' hj Odketsttdldz dwZOR] |
Yomlsde § Mz yod d&BOIJ BOdUd MEdr RBsSA D
M stetsfmis! HpdoGEBPOSI5R/ 1 d MSttetsmis! Ho dy
Ve=2,35 &3/ . [ Odedzr j L dzOyjdedv 6]y ddsde” »
Ptetsodzv d3 o9 Ots! dqtetso Odzgd™ dzj L OoadMmddiz' = % OC st

[ dzv M &sg@o, MS ttets i)l oz@0eby5iizi v ( dzkztsizj o 2
o jdz ) EktcOoiphidddd jo teigCdstdzjtc Odz! dzr = L dzOyJ ded W A

q=-194851+0,3543 - 0,0173, - 0,0014* +0,0083v, - 01343/, (4.12
GHtjIsj B j tcOlsktc® ctejsh j2 o jtendsisd, U d

JteOWdyijmMis] dqLtBtOy jdedj Y tse jtorn delsMmisd
fJjtOlskzter Gtojs h j2 (o jtorndasiisidr @ i€ dfsismisd
fn iz dzZk19.
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LicOQo dzddBA j o ( SsHtetse Odadze = L dzOyj dedw =
o dH:
Y =4,9182+01968¢ +0,2075, - 0,3125¢ - 0,0273¢ +0,0576¢x,, (4.13
CHXi-Is j B j OO ctejsh j2 fojten detsflsd.
[ v ) EisgOvO, MC stesilst nigSapy3 Tedds/ ) & dakz dzj
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o jdzg ), EZttOQodzgjdedj tjctcjmMmdd o dzOlskztcOdz' dz
q=- 164708+ 04094 - 19160205/, - 000142 - 6,7019v, +203640>. (4.14
_ {tsGWdqur]Qtscj _q’LtSBtGOdez,c[J ﬁBaJtG:c_Iz@fnlsc[
%éiﬁit%”J%&m684w:@med d f i &Yszdsdnds e | iz d dgC
]l CBBHdetso Odzdz" = L dzOyJ dzddMdy W @34 Ig tstc thalzj A it
o dH:

Y =4,3048-0,203% - 1,700k - 0,3125¢ +1,2345C - 0,247XX,. (4.19
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]

Is OBdlzdy jf ted o j H j dzr

CjLbd O' Ctdlsjte
bicOo dzj dzd 2 toj Gtej Mind 2 .
s 0Bz i@Edls] ed Ok dzOW 5y &S 0 k0o dzj dzd 2 16
) stedlsjtedd
ZtcOo dZJ R Fe Fis tg tis G Gis
4,12 0,947 2,31 2,4 7,28 2,004 0,0879 | 0,1131
4.14 0,941 2,05 2,4 4,92 2,004 0,0954 | 0,1131
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H S

Ne stesmis g
fls Ols &y dats 2

misd ¢4 de *

y=agl aX+ax.
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ZtcOo daj dzd §

WdydJ dzls’

v OB dzd2yj P dz® y J dzd W
Hj &z dOEtOls @ §dliftgfsPitc o ZOcd Bl MS st

Ho dX j dzd Y teffj dg'OdadzfQped’ d v -

HOdzdzts G 15
Ctstetej dzv yd tsdadz j

ktcOo dzj ded
slsdatsh j ded W

d f ts¢
f tod ¢

Ctsi WWdydj dzls ts off) aigootaidyr &d v

sj &3 j €Ok

ctoj v 52 | BfSistctsmisd HodyjdzadwWw otSLHLE
A TR " w : :
HtGJHsz\ng-HSq)iJ sS4 WWdyHtg Aasdzj ststete ] dzWw yd ts
tcOlskztcO® ¢ .
o otsL HE slsdztsh Rdzd J
f tso j ton dats &/ £2)) a 23]
2,8 17,9745 1,8321 0,1702 0,982
115 2,5 8,3587 1,8995 0,1732 0,935
19 7,1461 1,507 0,1476 0,983
2,8 10,14 2,6411 @ 0,2612 0,92
125 2,5 10,333 3,9611 | 0,5866 0,952
19 10,948 4,2444 | 0,5847 0,961
2,8 10,621 | 2,9035 | 0,3061 0,97
135 25 8,1077 | 1,3589 | 0,0849 0,936
19 9,1716 | 2,8501 0,349 0,916
2,8 10,723 | 3,2324 | 0,3596 0,971
145 2,5 8,7685 | 1,9129 | 0,1635 0,915
19 11,213 | 4,0713 | 0,5167 0,926
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ftcd tcO LGdRfde@usitdjj 2 § so j on dzsfls d
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b 2OdzdL Ctwdoe' n, d(igdd§ j1VY dzdzl 2 & OREO tcodD jjl
ZHj dz! dz" § L Olsdeddds ' d fiplfj Ateigtsdsd § d L M di3¥ dis-f SH A
ffstsds MStstetsfmisd d5 Hedyjddw o vu ) 1 fdac
(3,263,8 [ry/6¢) fshdzi ¢ itk s csdzd udf dz
Isj dzfd o detsj qdz@zE oy WzG j Isfmw Htcd Btsdz hdr MEtstet
O fted diBjde "dr MEtstetsMmiswi ddalsj defifd o detsfls+ k&

) sfdzy ftejHj djddY odHE df o et daeodd 2 L
fsgRsh s & Heolzmndggjtede" » MJ U ded 20 dzOpdaif'1ts Huffeiirtfp ¢
LOCtsHtetse Odzdz’ B8 o j dzd yqd dzO s W OS ststetge. I
S dn &sH | dvddd tufjtoglsty df so | ted2vdzfs @ 6 H uEfirzd $ C
2 j ftesdLotHdy | 55 C OOl QF bztetclp o5 6
¢ dzlz czv ] tsfiptizy d @B drE dzd Yl 5] ftoj SBEOL 59 Oc
fSteW HG O. 0O lskidetd Yots Ads@izzd Isd yj M d2 OdzOdzdL
10 O de] o SCtBtoHddZOOR dzj L Oodmdd n
dzOt) f Wzif dzls t& B) Is W uLolz o dzs s j 2 tsls Bed @ ificd o |
ZOIsdz" §| tMd cdzOeadz' = 2O tcOo dzj dzgd 2 ¢ Od@sdzd Y d

d3d

o OV OL&JUdr j L dOujddy Stdljtds g

Mtateff j edd SCtcder 7 twOQodeséts or asHO ( PL-tsdzd
Yd dzgd?2 o0t! qteso Odzd ¥ togeilsy @relzf M 3N s Ctcfor o3
Hls! B dLdjdzjdedd Ctwdlsjtedy sfldBddoydd
Mddkr = WOCIktsttse . t OmMmMdisslstej dzdj oMjr oL
O dWHdts] ftojHMmMlsOodzjdzedj 5 L dzOyd dzdw a € toc
f ded 3O’ ftod o Otc! qtotso Odedd ktetsodzj?2 COYHE

Il smistesddy Hokzmad3d tedz" J MJ ud dzdw  tso Jzten dzts,
dzj o s?2 MEtsMlsd HodyjdzdY oBLHEDBO d ftoj HI
 sBBEHddOT  yj distO  dds on deiRidgsubisify dealismi@idz
dzj dgg.¥9 d tj" jdzdj &3 MdMmlsj 3¥ EktwOo dzj dad ? :

fg_Y =0,2032- 0,625 - 0,247 :
| d:ﬁ( (4.17)
1[ v 1,7001- 0,2472x, +2,469%,.

X,

mis= 0,051;~s= 0,694.

} sfdzy ¢ sHMIsOdZsaledo L Izdi@up AAS{dRdY] o del ugd
dzd J ZHJ dz dz" - L OlstcOls Isj f dztslIs dZzO0 dmf Ot
Ysmn= 3, 72 .13/ ¢¢

ltoesotsHdd3 S Odesded yg ME s  &£19ts,B toldz's 90Q fizd 5
Jd&B n0OtOCIsjtedmMisduyud MS sy BkEZteOo dzj dzd J :

bi1- B 05bo| 2
0y oo B (b1 b39)B (bi-j_) 29 0,25012) 0. (4.18
]l sfMdzj dgtsaiTnds Of s5dzlz YO d3:
12-(-0,3125+1,234H5) +(-0,3125%1,2345 0,250,2472) = 0,
¢ tsdzyOls j dz' dats

f(B)=
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12+0,922 -0,4011 =0
gtsBfise j dede” 3 Ud MdzO 3G O © &t gizts st )5 f b <O TfAhats

(4.19

dzd v B pUL44:],,=-0, 322, O MOBs ktwOo dzj dzd j
ddsd 4 Is o dH:
Yio- 3,72 = 1,242%1 0,325~ (4.20
ssydzs s fis@fsqjjlea Oj &3 ftotse j € 52 :

[fojHjddd Eesd f co ot sIF s fif jstc dzsy o H d dz

ctha—b b, _- 03125 1.2345_ 4.22
b, 0,2472
a=-4734
s0¢ COoQRBEGEWOlj d d 2 sts tfyd Mdzj HEzj

st j dz§ j

2
ab,

= -0,3125+1,2345= 0,922;

2
a B, =1244- 0,322=0,922.
1

sldzsfdlsj d ds yj dsto

LicOo dzd@l | Y sdz! L 59 Odets H dzw

(4.29)

Ho zn d3j todzis G
f sfls tc 5 j- dad W

Gsfisd Sl ddt @OMuUjERay s@BBo j Hj dzdz’ 7

Ctcdo' n,

v OB d4A[{34 OO dzdz" j

ftcj HMIs @8 dzjOdz" fr) Codzttz G Badefdfoly 13 dzS J
| ©BOMyYd O ¢ st tetftd dflz0fsts fipldtadts o dia] ¢

Holzrn d3j tcdetse 5 AFFONJ dedwY ( f tod
I d dzd ydd I d dzd ud d
qotGOCBJIS X1 X2 I;[OtGG)df,JLS X1 X2
sflsdd&dL sflsddidL )
0 0 NOo, 7| 0,5
NO, 14 0,25 NO, 7 0,75
flo,z 0,5 495 |§|o,8 1,0
NOo, 34 0,75 ’ NO, 9| 1,25
3,72 NO, 5 1,0 N1, O 1,5
NO, 6 1,25 N1, 1| 1,75
NO, 7 1,5 NO, 7 0
NO, 8 1,75 NO, 8 0,25
N1, 0 2,0 NO, 8 0,5
NO, 4 0 4,5 NO, 8| 0,75
NO, 4 0,25 NO, 9 1,0
NO, 5 0,5 N1, o| 1,25
NO, 6 0,75 N1, 1 1,5
4,0 NO, 7 1,0 NO, 9 0
NO, 7 1,25 NO, 9| 0,25
NO, 9 1,5 NO, 9 0,5
N1, ol 1,75 4,75 NO, 9| 0,75
r§|1,1 2,0 N1, 0 1,0
NO, 6 0
4,25 R0 6 0.25 N1, 1| 1,25

i dmMzeaSHodH jlsj &z Mok jls & Issd3, MikEs0dd d
erRHJdZJ & 5 LOktkOl Isjfdsk’ dO dmf ot dd j
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 dWW Jjtej dzaydtetso Odacfhjl2ns i iAcgdmnjddd Eag e 1 o dzO s '
mis=0,737:Ms= 4,578.

1 sfmdzi § sHMis OdeBsodSoo L a®©Q ) 47 R d ] gz yz0 y
dzdfjz RO Bz dz' 7 L OlsteOls Isjf dzsls' dz® 5d i O
dztgls\§= 5, 466 [/ (SGE o dzOcd) .

l sfdzj S Odesdzd yj MStsets § to B tc®r 8dEREg v,
111=-0,024;1 ,=-0, 315, O MO®Rs ktOodzj ddj ¢ tcd dzd o3¢

Y,, - 5466=-0,024x’ - 0,315¢. (4.23

LEtsdz fcotstetslsO dzseo ' 7 sMj2 -S8HLHJdzOI U
VicOo dzjdd® j] dif sdz L tso Odets Hdzw f sflstsisj dzd
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b scsOteezj ' dz7 j L OkwOls Isj§f dslkr d&=mf Ote
1 smistetsj degdetsy Ho lzn o3 todzshl e Uy Ttdd O o drite [ 1) Iz

S —

flls j disz G tsdzls Iz to dz' i Xdixigootiz d27j e Odg' das fuf QistisO B -dz0 ¢
tej dzdj o &zOc (.

1 sMStsdzr Sk o jtondesmils! S dzdSO o' f ¢ d
BOS Md BOdz' dztdnjz dxcxiPAngg ' idz" = L OlstcOls Isj PelztsisT
cd o ©WOMMBOIteds Of Bsd3 MJ Uddzd do LWty dg ~dds fd
Ftotso dzj j WBQgde C G . ltcd tilstsdz MCtstetsMmlis H
4,36 BikH)jtcOlsBLO ctojs 140 Weso jton dzsflsd

l sz wdpd - di3d ode" J My yd ded¥ o] exdhsdnlsd ¢

ftoj HilsOo dzj dadats 2 [zdeYOW jiag fatkyj dis @a Aded j o3 Jl s 5 ¢ &
Hjdzdds StiteH  dOIs™ BJ=dFteik = ,986. ] tifiy digts msdstH i) Is C
Cd L dzChxdreze 2 k2 tc O o 4a)) dzdifj delzdeO | J)tzd3§30 & ez'j @z' dz' -
L Ol Ols sjf desls 710) dig Otej dzd J 6 (zO ¢
Y= 3,592 [ry/(S¢ odkOed) .

r

1tsfr]dz; COdetsdzd yj MEsets  ff to A.KEpB tc®r 8 dnEaizg Y3,

111=12420,=-0, 035, 0O MOBs kZtOodzj ddj 1§ tcd ded BC
Y,,- 3592=1,242¢ - 0,035¢. (4.29

VEsdz fsotsteslsO detsdl=rd USApj' 2. CtststeH  dzO s
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1tcOCIsdyj M OW ftetso jtoC O oo ddz desfylsd
fsdzizyg dedz’ = BOIsj ROl Ud M d v WISH]JERJAA Of2O5
L dzPdgdn'z dzdzO tizade’j *iz' dz" = L OlstcOls Isj f dztsfgj tc flad df ifr
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j o] 89" Gdz@u, Ykt daj o tSH
O dZ2Odzse dydets BT dzd ftetso j H j dzf
fjtoddsj daels Oz dgf 7 HOdzedzr = d it

1 dz0 9" Bt Odac

dL Mmkh ddz

Hddzts © fMded Y

dimimdzjmtse Od

J HJ dzj dz sl
Y ]

v {1
~ BH
tdo

tejyYddzdzr = WOCIsBBteses H&ZYW vu [ 2, S| 3, U
ddzj HEzj s wmdds] dIsf etsyj MMy OB BKOIsstcdz -
B dzd o' W o dzj dats, Yylsts Hdzv B M j yj ddwy B

dzsw, fworhjddy fsdLosHdl) d dshisd d M

dMy Otej ded™ o &zOcEd f) §ojtern desflsd toiz§ s dz® dztizj
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Btstcseg silHlzn tsS0 BH
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PE3YJILTATHI UCITBITAHWM
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Hawmenosanmue Meronu-
0bpazios HoMEp Haumenosaune m Hopma | Pesyabratsi o pen Ka
obpasua. aara Iokazarenei siiia IMo HII | Uenbiranmii s Hcnsira-
orGopa pe HUH
HAumens - ypo- &Tv O, % H/6 8.0 30 20% locy
xad 2007 rona 2 f % H6 03 0,00 20% | 30483
Tlocae Tepuisseckolt | B uycne wunep. He Gonee T'oct
obpaborsu mpu Tem- : Paian % 10 0.00 20% 30483
Hcnopuennsie 3epua % | H602 0.00 20% [loct30483
DyIapHO3HLIE 3epHA Ya H/6 1.0 0.00 20% |[ocr30483
lNoer
Oscror % H/6 1.0 0.20 20% 30483
. lNoet
BPEAHAN IPHMECH % | H6 1.0 0.060 20% | 30483
B 4HCIE BPEAHON npw- Focr
MECH CTIOPbIHBA M 10~ Y 0.5 0.00 20% 30483
JIOBHS
CEMEHA ropyaka nos- Foer
BYHCTO H T.A. Ye 0.1 0.00 20% 30483
10 COBOKYITHOCTH }
CEeMEHA BA3ENS locr
% 0.1 0.00 20% 30483
CEMEHA renHoTpona Tocr
ONYIIEHHOMOAHOTO i o %090 20% 30483
CEMECHA TPHXORCCMBI He no- lNocr
cemvis % ey He obuapyx.| 20 % 30483
INpopocine 3epha B He boaee “ l'oct
4HCAe IepHOBOH * | 50 000" | 20% | sp4g3
3arpasHEHROCTS .
3apaKeHHOCTS . H‘:":: :Ho;impy 20 % | ;"Sosc;sr 4
Bpenurensmu 2 3
He Bonee locr
3epHoBan npumecs % 15.0 50 0.01 % 30483
KoHTPOib NPaBHILHOCTH 110 KOHTPOALHOMY HCTOYHHKY, NAPALICTBHEIC IIPODH ﬁ%‘k
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PE3VIILTATHI UCITHITAHHUHA

Hanmenosanwe Exiisi ¥ Meronm-
obpazuos Homep Hanmenosanne W o-' Hopwma | Peayasrarmsi Ka
obpa3ua, nata noKa3aTeNeH e Tlo H)1 | Henbrranui HOET® | Yermrra-
orGopa i HIH
Iennna - Copras npumecs,
% H/6 5.0 1.9 20% loct
ypoxaii 2007 B T.4. MHHEPAILHAR % H/6 0.3 0,00 20% | 30483
roaa NpHMECh
B uncae munep. He 6onee locr
npumeck: INanbka » 1.0 090 H 30483
Hcnopuennsie sepha % | H6 L0 0.00 20% loc130483
Dy3apHOINLIE ICPHA % H/6 1.0 0.00 20% |ocr30483
Kyxons I
Tpymnooraennmas " wg ?(5) 0.00 20% 3040‘;;
NIPHMECh
R —— % |H60s| 000 |20% | yo°
8 YHCAEC BPCAHOR NpH- Foit
MECH CHOPBIHGA M 10~ Y% 0.05 0.00 20% 30483
NOBHA
CCMCHA TOPHaKa 1noj- Foct
BYHEro M T, % 0.1 0.00 20% 30483
(110 COBOKYITHOCTH)
CCMEHA BAICA “ocr
Pa3sHOUBETHOIO » ol i % 30483
CopoRureamoTpne I o 1 “git 000 |20% | oo
ONYIEHHOIUIOAHOIO 30483
CEMEHA TPHXOJCCMBI He no- Tocr
cenioll % ok He obuapyx. | 20 % 30483
INonosuennie, Mapan- He bonee lNocr
HBIC CHHETY30MHBIC - 10.0 0.9 20% 30483
3arpaiHCHHOCTS
3apaxenHocTs K3, HoNo- | 2 GToneas 20% I ;‘50:; 4
B _—- nycx :npmm .
3epHoBas npHMecs Y Heg((a’nee 27 L) 01 % 3';40‘;3
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PE3VJILTATHI HCTILITAHUA

Hanmenosanue E ' l Meroan-
obpasuos Homep Hanmenonanne " | Hopma | Pesyasrars Ka
obpasua, nata noxasarenc o Tlo HJL | Mcnnrranni | "™ | Menwma-
orbopa Pen Hui
Tmennua - Copuas npumecs, .
% H/6 50 1.9 20% I'ocr
ypoxaii 2007 B T.M. MHHEPAILHAR
ot Howisotk % H/6 0.3 0,00 20% | 30483
Mocne Tepmmaeckoit}
obpaGorxn upn Tem-| B uncae sunep. % He Gonee 0.00 20% [oer
neparype 37 rpany- | npUMMECH: TaLKa 1.0 ' 30483
con
Hcnopyennne sepra % | HB10O 0.00 20% [I"oc130483
Dy1aprHosHbIC Jepha % | HB10 0.00 20% |I'oc130483
Kyxons
Tpyanoorncanman » RS 0.00 20% | Focr 30483
H6 1.0
BPEHAR (IPHMECH Yo HAG 05 0.00 20% | 'ocy 30483
B HHCAE BPEANOR npsMecH
chopra % 0.05 0.00 20% | Fogr 30483
CEMEHA TOPYWAKA NONIYMEro
a % 0.1 000 | 20% 3';‘;‘;3
1O COBOKYIIHOCTH)
CEMCHA BASENS locr
PASHOUNETHOND Ya 0.1 0.00 20% 30483
CEMUCHA MeIHoOTpOna lNocr
ONYWEHHOTIOTHOIO » 2. o 0% 30483
CEMEHA TPHXOACCMB He no- Focr
cenol % | nyex | FleoOnapyx[20% | 540
Fonosnesme, mapan- He Gonee Focr
HBIC CHHCTY30UHbIC * 10.0 0.00 20% 30483
3arpasHennocty
3apaxeHHOCTH N, | Heno- | 2crenan 20% | 3!'50:; 4
Bpeawrennmm o :
He Bonee loer
3epHosas npuMecs % 50 2.7 0.01 % 30483

KOHTPOAS NpasuibHOCTH 110 KOHTPOARHOMY HCTOMHMKY, Ik
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PE3YIILTATBI UCTIBITAHUW

Haumenonanue E Meronn-
00pasios HOMep Haumenopanme H:mc.. Hopma | Pesyibtatst Ka
obpaszua, aara lToxazarenei Mo HJ | Henwrraunii Hcnsima-
orbopa PEHRR HIi
IMennna - Copras npumecs,
. % H/6 50 19 20% loct
ypouati 2007 | |57R. MARcpaRE % | HE03| 000 |20% | 30483
rona- NPHMECH
Mocae Tepmirteckolt | g o e mumep. He Gonee loct
OOpaCOTIH PN T | eamecn: ['anbika * | 10 000 120% | 30483
Beparype OO rpanyc
Henopaennbie 3epHa % | HB610 0.00 20% [loc130483
DY3apHOIHBIC 3cpHA Yo HB 1.0 0.00 20% |loct30483
Kyxoin .
% | H©605 Toct
IS:W H/6 1.0 000 120% | 30483
B % | H60S 000 | 20% | oo
PeRHAR PHMECH . J 5 | 30483
B YHC/IC BPEHON NpH- oot
MECH CHOPBIHLR | [0~ % 0.05 0.00 20%
30483
NOBHA
CeMeHa ropgaka nos- Yady
YEro M TN % 0.1 0.00 20%
30483
{110 COBOKYINHOCT!H )
I — % | 01 000 | 20% | Lo
?ﬁ:ﬁ::ﬁnomonuom “ o 9.9 20% 3';)2‘:813
CEMEHA TPHXOACCMBI He no- a lNoct
canolt % SR He obnapyx. | 20 % 30483
Fonosuessie, mapan- He bonee [oct
HBIE CHHETYIOUHbIC - 10.0 oy x% 30483
3arpasHEHHOCTE
3apaseHHOCTS 1 He Ro-
Bpenwrensmu oK
He bonee
PR CpR—Ls * | so
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AKT

MPOHU3BOJICTBEHHBIX UCIILITAHUI W BHEIPEHUs YCTPOHCTBA JUIS CYLIKH 3epHa

Hactosmmm noxrsepxkaaercsa, uro B MIVYII yueGuo-oneiTHOM X03siicTBe
«Yneanosekoit [CXA» YepaakinHCeKoro paiona YIbaHOBCKOM 061aCTH B MEPHO C
Hioas 1o centadbps 2006 u 2007 r.r. npoBeseHbl MPOU3BOACTBEHHBIE MUCIBITAHMH
YCTPOMCTBA JUlA CYLIKH 3€PHA.

Hsroropnennoe Ha OCHOBE PEKOMEHJIAUMH W uepTexed npeacrasuresei
®I'OY BIIO «VYaesuosckasa 'CXA» npodeccopa Kypmomosa B.H., nouenra Kap-
nexko [".B. u acnupanra [Tasnymmna A A, yeTpORCTBO WA CYIIKH 3ePHA KOHTAKT-
HOro THNA BKMOYano B cebs pamy, WHEKOBLIH pabouuii oprad, Tenjio0OMEHHHK,
YCTPOHCTBO JUls yAAQNeHUA BJary, 3arpy30unsiii OyHKep M BBITPY3HOE OkHO. Teno-
o0OMeHHHK npeacTasaser cob0i TENION30IMPOBAHHBIN C HAPYIKHON CTOPOHBI KOKYX
MIMHApHYecKoi (opmel. [Toa croem TeIION30/51UMK pa3MellieHbl TPH Harpesa-
TEJABHBIX JNIEMEHTA, NMUTAIOLINECS OT CEeTH NMepeMEeHHOro Toka Hanpsukennem 220 B
Hepe3s MHAMBMYanbHBIC PeryasaTopsl Hanpsukenus. [lInekoBwrit TpancnopTupyio-
it pabounii opral KOHUEHTPHYHO PAcrnoOKeH BHYTPH KOKYXA M [PHBOANTCH BO
BPAIICHASA OT MEKTPOABUIaTENs MOCTOAHHOIO TOKA Yepe3 YEPBAUHbIH PEJYKTOpP H
pemeHHbie nepeaaun. Yacrora BpallleHus WICKTPOABHIATENS MEHAIACH C MOMOLIBIO
perysisTopa HanpsokeHus. JUis pacnmpenns aManasoHa H3MEHEHHs YacTOThl Bpallie-
HWA LIHEKA NMPUMEHSAIHCH CMEHHbBIE WIKHBbI, BUTKHM 1HEKa BLINOIHEHBI nepdopupo-
BaAHHBIMM C auamerpom orepcTuii 2,2 Mm. KoOXKyX CO CTOPOHbI BBIFPY3HOI'O OKHA
COC/IMHEH C BEHTHIIATOPOM LEHTPOOECKHOIO THIA Yepe3 BO3AYXOBOJL, a MPOTHBOIO-
NOXKHAA TOPUEBAA YACTh KOXKYXA BBINTOIHEHA NepOpHPOBAHHOIM.

[Ipn pabore cymmaku 3€pHO BOBJICKAETCS BO BPalIATENbHO-MOCTYHATEILHOE
JABMIKEHUE, KOHTAKTHPYS C HArpeTsiMH 3JICKTPOHArPEeBATENIeM MOBEPXHOCTAMH KO-
Kyxa u pabouero oprana. Beliensionmiics nap yaansiercs U3 30HbI CYIIKH BEHTHIIA-
TOpoM. BriCyiieHHEBIH MPOAYKT BHIXOAMT M3 YCTPOHCTBA YEPE3 BIIPY3HOE OKHO.

Cyuike moaBepraiuch 3e¢pHO M CEMEHA MILICHHIIB M PIKH. Temneparypa pas-

JIMYHBLIX YYaCTKOB KOXYyXa, OCHAUICHHBIX HHAHBHIYAJILHLIMHW HArpecearC/ibHbIMH
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snementamu, coctasiia 40...75 °C. Cwrem Bnarn 3a OJMH NPOX0J1 HA ONTHMAILHBIX
peXUMax CyIWKH Haxoawncs B npeaenax 2...6 %, [lpu sTom 3arparel TemioTsl HA
| kr ncnapennoii Bnarn konedamuck ot 2.4 no 3.4 M/x. Temneparypa ceman nocie
OKOH4YaHMs nponecca cymku coctapnsna 30...45 °C, 4T0o nMoNAHOCTHIO COOTBETCTBO-
BAJIO arpOTEXHHYECKHM M TEXHOJIOIHYECKUM TPeOOBAHUAM.

Pexumbl CyIIKH, KOHTPOJIMPYEMEIE ¢ MOMOIIBIO MPHOOPOB KOHTPOIA M Opra-
HOB YIPaBJIEHNA, 3a/1aBATMCH W3MEHEHHEM [10/1aBAEMOr0 Ha Kai/bli HarpesaTesb-
HblI EMEHT HANPAKEHHA, H3MCHCHHEM TMOJIOKEHHA 3ACIOHKH BCHTHIATOPA, 4
TAKKe MMOCPEACTBOM M3IMEHEHHS YaCTOThI Bpauienus pabouero opraua.

K gocroMHeTBaM JIaHHOrO yCTPOHCTBA /Ul CYIIKH 3€pHA MOKHO OTHECTH:
HaJIKHOCTh B paboTe; NPOCTOTY KOHCTPYKIMH, KOMIAKTHOCTh. CPaBHHUTEIBHO He-
Oonbiine Marepuanshbie 3aTparsl; yA00CTBO 00C/YKHBAHNS, KA4YECTBCHHbIH PaBHO-
MEPHBI MPOrpeB MPOAYKTa, JIOCTUraeMBblii 33 CYET TOHKOCIOHHOIO IBMIKCHUA CEMIAH!
BO3IMOIKHOCTh MCIOJIb30BAHMS JUIA CYLIKH CeMsH JAPYIHX KYJILTYP.

[IpumeHenne yeTpoiicTBa /Uls CYIIKH 3¢pHA B YCJIOBUAX XO3AICTBA OKa3aioch
IKOHOMHYECKH BBITOAHO. DKOHOMMA coctaBmia 27.5...35 pybneit na | 1 soicymen-
HOrO Marepuana.

3a mepHojl IKCIUTyaTauMy 4depe3 yCTPOHCTBO /Ul CYIIKH OBUIO NMPOMYILEHO
npuMepHo 12 T cemsan mueHuis copros «Kunensckas JI 503 «Bomxckas-100» u
«Bomxkcekas-K» u 10 T ceman paxn «Capatosckas 5». [1py 2TOM CHHIKEHHSA NMOCEBHBIX
KauecTs CEMAH, OTKA30B M NoJOMOK He Habmonanocs. [lo namemy muennio, nannas
yCTaHOBKA MOKeT OBITh PEKOMEH/IOBAHA JUI HCMOIB30BAHHA B YCJIOBHAX CEJIBCKOXO-

3AHCTBEHHBIX NMPEANPHUATHI NPH CYLIKE OTHOCHTENLHO HEDOIBIIAX NapTHil 3epHa, a

/]) A.C. Kopabenbumkos

E.B. lllaiikun

JI.C. Xauuena

276



AKT
MPOM3BOICTBEHHLIX HCITBITAHMI W BHEAPEHUS YCTPOICTBA
Juist rensiosoii 00paboTku 3epHa

Hacrosiumm noAarBepxiaetcs, 4To B KPecThbaHCKO-(DepMEPCKOM Xo3siicTBe
«Yobausn» Kysosarosckoro paitona Y issHOBCKOI 001aCTH B IEPHOJL C AHBaps 110
mionb 2007 roaa npoXoaHIo IPOBEPKY B YCAOBHIX MPOH3BOICTBA YCTPOHCTBO /LIS
TeroBoil 06paboTkK 3epua.

M3rorosiieHHoe Ha OCHOBE PEKOMCHJ@LMA M ueprexed npeicrasurenei
GOy BIIO «Vaeanosckas ['CXA» npodeccopa Kypmomosa B.M., jonenta
Kapnenko I'.B. u acnupanra Iasaywmna ALA. verpoictso juis tenioBoil odpa-
0OTKM 3epHa KOHTAKTHOTO THIA BKIIOYAN0 B ceds paMy, HeKoBblit pabounii op-
rad, Ters1000MEeHHNEK, YCTPOHCTBO LTS YAANSHHS BIArH, 3arpy30uHblii OyvHKep H
BBIFPY3HOE OKHO. TeruioobmMenHuK npejacrasiner coboil Temon30IupoBaHHblii ¢
HapYKHOH CTOPOHBLI KOKYX LHnuapHueckoii hopmbt. [loa cioem renzionsonsimm
PasMEIICHbl TPH HAIPEeBATENLHLIX WIEMEHTA, MHTAIOIINECS OT CeTH MepeMeHHOro
Toka Hanpsokenuem 220 B ouepes MHAMBHIYATBHBLIC PEryisaTOPbl HANPIKEHUA.
[InexoBelit rpancnoptupylonmii pabouuii opran KOHUEHTPHYHO PACTIONOKEH
BHYTPH KOKYXa W NPHBOJNTCS BO BPAUICHHE OT HICKTPOABHIATENS NOCTOAHHOTO
TOKA 4vepes vepBsyHblil pe/yKTOp M peMeHHble nepegaqn. Yacrora spanienms
WICKTPOJABHTATENS MEHAIACH C MOMOIILIO peryasropa nanpsaenus. [l pacim-
PEHMA JAMANA30Ha WIMCHEHHA YACTOTH BPAILCHUS 1IHEKA NPHMCHIIHCH CMCHHbBIE
IKMBLL. BUTKN miHeka BLINONHEHLI NEPHOPHPOBAHHLIMU C JIMAMETPOM OTBEPCTHIl
2,2 MM, KOXKyX €O CTOPOHBI BHIIPY3HOIO OKHA COSMHEN € BEHTUISTOPOM LEHTPO-
OeHHOro THIA Yepe3 BO3AYXOBOA, @ NPOTHBOMOJOKHAS TOPUEBAs 4acTh KOKYXa
BhITOJIHENA NephHOPHPOBAHHOI.

[Tpu  pabore ycrpoiicrBa  3epHO  BOBJIEKAETCHs  BO  BpallarenbHO-
MOCTYNATENLHOE JIBHKCHHE, KOHTAKTHUPYS C© HArperbiMH IEKTPOHAIpeBaTeneM
MOBEPXHOCTAMM KOKYVXa KM pabouero oprana. Beyeasiommiica nap yjransercs w3
F0HBI CYIIKH BEeHTHIATOPOM. BbicYIneHHniil win nmoABEprayTeiii TEmI0B0i 0dpa-

BOTKE IMPOAYKT BBIXOJIHT H3 YCTPOHCTBA Hepe3 BLIMPY3HOE OKHO.
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3a neproL IKCILIYATAlHN ¢ TOMOIILIO AaHHOTO YCTPOHCTBa ObIIO BBICYILIE-
HO nipumepHo 60 T 3epHa paxu u 30 T 3epHa niueHuIbl, obe3zapakeHo okoio 40 T
mueHutsl 1 50 1 aumens.

Temneparypa pasmunbiX YHaCTKOB KOMKYXA, OCHAICHHBIX HHIAMBHLYaIIb-
HBIMH HATPEBATEILHLIMU HIEMEHTaMN, cocTaBnana: npu cyuke - 40...75 °C, a npn
Tepmoobpadborke - 80...100 °C. Cbem Biarn 3a oJMH 1POX0OJA HA ONTHMAILHBIX
peXHMax CyIIKH Haxoauiacs B npeaenax 2...6 %. [lpn srom 3arparbl T€IIOTH Ha
| Kr ucnapeHHol Baaruw npu cyuike sepHa konebanuch or 2.4 o 3.4 MLk
YieneHble pacxo/ibl IHEPruM Ha TEPMUUECKOC o0e33apaxHBaHHe 3epHa He npe-
soinann 4,4 kBru/t, Temneparypa 3epHa Ha BbIXO/l€ H3 YCTAHOBKN HE [IPeBbIla-
na: B pexume cymin - 40 °C, a 8 pexnme repmoodpaborku - 60 °C, yro coorser-
CTBOBAJIO AIPOTEXHUYECKNUM H TEXHOJOIHYECKHM TPeDOBAHMIM.

K noctonnersamM AaHHOIO YCTPOHCTBA MOMKHO OTHECTH: HAIEKHOCThL B pa-
6oTe; NMpoOCTOTY KOHCTPYKIIMH: KOMITAKTHOCTD, YJI00CTBO 00CHYKHBAHUSA; KavecT-
BEHHBIH PABHOMCPHBIA 1POIPEB NMPOAYKTA, JOCTHIACMBII 33 CHST TOHKOCIONHOIO
JIBHAKCHHA 3CPHA; BOIMOKHOCTL MCIONL30BAHMS JUIS CYIIKH M TEPMHYECKOro
obe3zapaknBaHus 3epHA Pa3IMMHBIX CEILCKOXO3SHCTBEHHBIX KyIbTYp. [Ipumene-
HHE YCTPOICTBa JUIS CYIIKH 3€PHA B YCIOBHAX (PEepPMEpPCKOro Xo3sicTsa 0Ka3anoch
IKOHOMHHECKH BbINOJHO. DKOHOMMS NpH cyuike 3epia cocrtasuna 150 pyGieit na
| T BBICYIICHHOIO Matepuasa, a npu repmuteckom odeszapaxusannu - 200 pyod-
neit Ha | T 3epha.

3a BpeMsa IKCIUIyaTallMK B XO3MiCTBE OTKA30B M IOAOMOK yCTpoiicTBa He
Habmoanock. 1o naueMy MHEHWIO, YCTPOHCTBO MOKET ObITh PEKOMEHI0BAHO
JUIA MCHONB30BAHMSA B YCAOBHSAX DEPMEPCKHX XO38HCTB, MaNbIX (epepabaThiBaio-

) H3TOTORJICHHS.

2

HIHX NPEANPHATHIA, 3 TAKIKE 1A TPOMBIILICHH

\

["1asa depmepekoro xosiicTsa

- =<
["rasuetii Oyxranrep

& DTV  teaPrey 2007 r.
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«YTBEPXK/IAIO»

BHEJAPEHHA H MPOH3BOJCTBEHHBIX HCC/ICIOBAHHH
yCTpoiicTBa s Tenosoif 06paboTku 3epHa

Hacrosimm noarsepxkaaercs, uro 8 000 «Arpodupma AI'POUHBECT»
Kysosarosckoro paiiona Yiaesnosckoit o6ract 8 2010 r. Sbutn nposejeHsl He-
CHIEJIOBAHNS B MPOM3BOJICTBEHHBIX YCIOBUAX YCTpoiicTsa Ui Tennosoit obpabot-
KM 3epHa, M3rOTOBJICHHOTO B COOTBETCTBMH C ONMMcanueM K narenty PO Ne
2371650.

Yerpoiietso juis TennoBoit 06paboTkH 3epHa COCTOHT H3 LIHJIMHAPHYECKOro
KOJKYXa, 3arpy3oqHoro OyHKepa, BBIFPY3HOrO OKHA, COOCHO YCTAHOBJICHHOIO
BHYTPH KOKYXa C BOIMOKHOCTBIO BPALCHHA TpaHCHOPTHpYoliero paboyero op-
rana, BLIMOMHEHHOrO B BUJE IIHEKA ¢ nephopHpPOBAHHBIMH BHTKAMH, BO3LYXOBO-
A, @ TAKIKE BHHTOBBLIX ONOp. BHELIHS NOBEPXHOCTH KOKYXa MOKPLITA C/I0eM Terl-
nousonupylontero Marepuana. Koxyx BbINONHEH COCTABHBIM, NMPHYEM €ro cocTas-
HblE YACTH pasjieNneHbl Meki1y coboi KOAbUAMH, H3rOTOBICHHBIMH H3 TEIJIOW30-
nsuMonnHoro Matepuana. Kaxknas coctaBHas 4acTh KOKyXa CHabKeHa MHANBHILY-
QILHBIM MEKTPHUSCKHM HATPEBATELHLIM IEMEHTOM, PACTIONOKEHHBIM 101 CII0-
eM Temtonsonsunin. Bo3iyxoBoa yCTAHOBICH NEPIEHAMKYISPHO KOKYXY H CO-
e/MHEH ¢ ero BHYTPEHHE MONOCTHIO MEXILY 3arpy304HbIM GYHKEPOM M BhIIPY3-
HbIM OKHOM Ha OJIMHAKOBOM OT HHX paccTosHui. B BO31yX0BOAC MNOMEIIEH Harpe-
BaTEILHLIN YTEMEHT, 33 KOTOPLIM YCTAHOBIEH BEHTHAATOP M narpyboK ¢ BO3MOXK-
HOCTBIO pasmeltenns B Hem GuasTpa. HarpesatenbHbie 3MEMCHTHI IUTAIOTCA OT
cerH nepemerHoro Toka Hanpakenuem 220 B uepes HHAMBHAYANbHbIE PeryIsaTo-
pbl Hanpsokenns. Tpancnoprupyiomui pabounit oprad nojsy4aeT NpHBoOA 0T ek~
TPOABHIATENS MOCPEACTBOM PEMEHHOMN nepeaayn.

[Mpn paGote ycTpoicTBa 3¢PHO MOCTYNAeT B 3arpy304Hblil Oynkep ¥ ¢ no-
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MOLIBIO 1Heka npuobperaeT BpPaLLATENBHO-TIOCTYNATEIBHOE JBHKCHHE BHYTPH
koyxa. KoHTakTupys ¢ Harperoil IeKTpPHYECKHMH HArpeBaTe/IiMH NOBEPXHO-
CTBIO KOKYXA, @ TAKKE C FOPAYHM BO3AYXOM, MOAABACMBIM BEHTHIATOPOM, 3€PHO
Harpesaercs, o0KapHBaeTCs ¥ BRIXOAHT H3 YCTPOHCTBA YEPe3 BhINPY3HOE OKHO.

INpemnoxennoe u pazpaborannoe corpyaunkamu ®I'OY BIIO «Yibsnos-
ckas FCXA» npodeccopom Kypmiomoseim B.U., nouentom lNMasnywmubiv AA, 1
acnparrom 3osyneit U.H. ycrpoiictso i Tensiooit o0paboTky 3epHa npuMers-
nock s ofKapuBaHMA 3epHA AYMEHS, BXOMALICIO B COCTAB MOJHOPALMOHHOIO
KOMOHKOPMA Ul TTOPOCAT-COCYHOB.

[pu npoBeIeHHH HCCAEN0BaHMI HA ONTUMANIBHBIX PeKMMax B obxkapusae-
MOM 3epHe NPeBPalaioch B AeKCTpHHBI 10 30 % kpaxmana, remneparypa o6pabo-
TAHHOTO 3epPHA Ha BbIXoJe M3 ycrpoiicTsa coctanisia 136...148 °C, a yaenbHbie
3aTPATHI TEMIOTH HAXOAWINCH B nipesenax ot 33,4 10 35.9 k/bk/(kr-°C).

[Ipy BHEAPEHHH NPEUIOKEHHOro yCTpoiicTa st Tenaosoil obpaborku
sepra B 000 «Arpodupma ATPOMHBECT» sxonomuuecknit s3dpdext cocrasni
8...10 pyGaneii na 1 k1 npupocTa KHBOH Macchl,

3a nepuoj HKCIUTYATAlHN MPE/UIOKEHHOr0 YCTPOICTBA MONOMKH H OTKA3bI
paboThl yeTpoHcTBa OTCYTCTBOBAIIM.

Takum 0o0pazoMm, NPOW3BOACTBEHHbIE HCCACA0BAHMA [OKA3AIH BHICOKYIO
SPGEKTHBHOCTL M IKCIUTYATAIIHOHHYIO HANIEKHOCTh NPEIOKEHHOTO YCTpoiicTsa
ans renaosoit o6paborku sepHa. Msrotorienne yCTpoicTBa HE CIOKHO H MOKET
ObITh BBIOIHEHO B PEMOHTHBIX MACTEPCKHX CENbCKOXO3AHCTBEHHBIX Npe/npH-
atnit, Pesynbrarsl Heenea0BaHuil NO3BOMAIOT PEKOMEHIOBATE NPEAIOKEHHOE YCT-
pOCTBO CEILCKOXO3ANCTBEHHBIM NPEANPHUATHAM, 3aHUMAIOLMMCH NPOH3BOACT-

BOM CBHHHHBIL.

Huxenep B.B. Enanuunos
Ber. Bpay B.Il. Enanuunos
byxranrep JL.B. Jlapnonosa
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