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ABSTRACT

Zurian O.V.Methods and means of using lpetential geothermal energy
and environmental energly.The Manuscript.

Thesisforthddoct or 6s degree of Engineerin
i Transformation of renewable enerdy.Institute of renewable energy of the
National Academy of Sciences of Ukraine, Kyiv, 2024.

The Doctoral thesis solves the urgent scientific and appliethlgm of
developing and improving methods of analysis and means of improving the energ)
and technical and economic performan
collector- he at p u ey supplydsystems based on them, in which
interconnected jcesses of different physical nature occur as a result of the
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random nature of the weather and climate factor, geological, hydrological,
geomorphological and anthropogenic conditions of their location.

The aim of the research is to develop new and impexi&ing methods and
means of converting lo\potential geothermal energy and environmental energy
into useful thermal energy for their efficient use in heating and air conditioning
systems, taking into account the peculiarities caused by the heteroganeity
variability of the structure and physical properties of the environment.

To achieve this goal, the work solves the following tasks, the main of which
are as follows:

- to determine the requirements for the areas of research and construction c
systemdor the extraction and use of lemotential geothermal and environmental
energy based on the analysis of factors and existing approaches that determine t
energy and technical and economic efficiency of processes and systems fo
converting geothermal arehvironmental energy into thermal useful energy;

- to determine the features of physical processes occurring during the
interaction of the natural environment (upper layers of the Earth, surface and
groundwater, water of the first aquifer from the surfagdh active elements of
collectors of lowpotential thermal geothermal energy and environmental energy
based on the analysis of thermal and physical processes occurring in the syste
Anatur al eheat orememtanger (coll eandor )
mathematical models describing these processes;

- to create physical and mathematical models and methods for analyzing hea
engineering processes i n -tcdllectorofylewt e m
potential geothermal energy and environmental gnérg

- to develop and test experimental heat pump systems: experimental hea
pump system for the extraction of lgeotential heat energy from the water of an
open reservoir using a closed collector immersed in a reservoir; experimental hee
pump system fothe extraction of lowpotential heat energy from the soil using a

closed modular soil collector placed vertically in wells; experimental heat pump
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system for the extraction of lepotential heat energy from the water of an aquifer,
consisting of

- to devéop a methodology for conducting experimental studies that use
measuring equipment and special software to monitor, visualize and archive the
obtained data of thermal and dynamic processes occurring in the natura
environment and the loywotential heat emgy collector;

- to perform an experimental verification of the obtained theoretical results on
experimental installations;

- based on a comparative analysis, identify opportunities to improve the
energy efficiency of heat pump systems that usedotental thermal energy of
soil, water and air;

- develop new technical solutions to improve the reliability and energy
efficiency of geothermal and environmental energy use;

- to perform an analytical and comparative assessment of the investmen
attractivenessof heat supply systems operating through the conversion of
geothermal and environmental energy in specific areas of their planned anc
ongoing operation.

New scientific results were obtained in the work, the main of which are the
following:

For the first tme, a method for determining the technological parameters of
low-potential geothermal energy production systems based on a thermal
hydrodynamic mathematical model that takes into account the value of the
geothermal gradient for the section opened by tlel w the conditions of a
disturbed natural geothermal field, the regional patterns of formation of which are
changed under the influence of local factors of exogenous and endogenous origir
which ensures the correspondence of modeled and actual results.

For the first time a method for determining the flow rate of a well that has
opened an aquifer has been developed, which takes into account both it

hydrogeological parameters and the technical parameters of the heat pum
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evaporator circuit and allows tacrease the efficiency and reliability of systems
for converting geothermal and environmental energy into useful thermal energy.

For the first time a method of thermal calculation of the thermal energy
accumulator installed in the evaporator circuit dfeat pump has been developed,
which allows to increase the stability of a geothermal heat pump system or &
system operating on environmental energy by taking into account changes in the
volume of the thermal energy accumulator depending on the well ditaw r

Acquired further development:

- principles of combining in power supply systems using -pmtential
geothermal energy and environmental energy with a thermal energy storage, takin
into account the distribution of energy between different units dowprto the
criterion of the minimum value of electricity consumption for the organization of
their work, which made it possible to ensure the economic profitability of the
system operating in conditions caused by the heterogeneity and variability of the
structure and physical properties of the environment;

- specifics of calculating the depth of temperature wave propagation in the
construction of geothermal heat pump systems, which allowed us to make &
forecast of system efficiency depending on the degdthinomersion of the
geothermal heat exchanger in the ground;

- the concept of substantiating the deviation of the coolant temperature at the
outlet of the geothermal heat pump system by the peculiarity of the
hydrogeothermal regime of the Earth's outer Islvéhich allowed to ensure the
correspondence between the modeled and actual results.

Improved:

- a system for monitoring the natural parameters of renewable geothermal anc
environmental energy production systems, taking into account the possibility of its
scalability and flexibility;

- economic and mathematical modeling method for assessing the economi

attractiveness of heat supply technologies based on determining the productiol
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price taking into account the life cycle of the power plant, calculating the
normalized price of energy production and indicators for determining capital costs.

The practical significance of the obtained work results is to bring the obtained
scientific results to specific methods and technical solutions that can be used ir
existing or new energygaving and environmentally friendly heat supply systems.

The practical significance of the work is to bring the scientific results to
specific methods and technical solutions that can be used in existing or new
energysaving and environmeaty friendly heat supply systems.

1. New technical solutions in the field of geothermal and environmental
energy have been developed (ten patents for utility models), on the basis of whicl
energyefficient systems and devices for converting Jogtential environmental
energy, geothermal energy and related substances into useful thermal energy ha
been proposed.

2. The efficiency of using modular heat exchangers for both open and closed
types of collectors is substantiated.

3. A methodology for determing the distance between wells and the
optimal depth of their installation in the formation of a network of hydrothermal
circulation systems has been developed, taking into account the factors influencin
the hydrogeological and thermophysical parameterth@faquifer opened by the
well, the regional patterns of formation of which are changed under the influence
of local factors of exogenous and endogenous origin.

4. A methodology for determining the guaranteed well flow rate for the
efficient operation of &ydrothermal heat pump system has been developed, which
takes into account the transfer of heat with water both vertically and literally in
underground permeable layers and meteorological conditions in the area of thei
location.

5. An algorithm for catulating the energy intensity of the buffer thermal
energy storage of a hydrothermal heat pump system has been developed, whic

allows to realize guaranteed supply of thermal energy to consumers, taking intc
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account the unevenness of the supply of-fmtmtial thermal energy of water
from the aquifer opened by wells.

6. A methodology for conducting research using special software for
monitoring, visualization and archiving of the obtained data of thermal and
dynamic processes occurring in the collectorlaf-potential heat energy was
developed.

7. The technology of associated natural gas extraction from hydrothermal
water and cluster production of gas hydrates in modular thermal containers for its
transportation and storage is proposed.

The results of thework have been implemented in the State Enterprise
cUkrgeofizi kae, St ate Enterprise c L
Company, Ukrainian Institute of Innovation and Economics of Natural Resources,
Institute of Evolutionary Ecology of the National Acadeai Sciences of Ukraine,
Institute for Safety Problems of Nuclear Power Plants National Academy of
Sciences of Ukraine, AlJkrainian public organization "Geospadshchyna
Noosphere", which is confirmed by the relevant acts of implementation. The
obtained esults are used in the educational process of the National Technical
University of Ukraine "lhor Sikorskyi Kyiv Polytechnic Institute” at the
Department of Renewable Energy Sources in the training of specialists under th
educationaprofessional and eduttanalscientific programs "No#traditional and
renewable energy sources".

Key words: energy efficiency, renewable sources, heat flow, temperature

field, heat pump, heat exchanger, thermal energy collector.
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France was Europe’s biggest heat pump market in 2022

Heat pump sales, 2022, thousands
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Biti 6 ydz0 bjfdskO, s o' HfEZMSO' Is!
(fI@stsH. /6 C) .

UBH' odtcsBdzd y® MtB' 9 Okls' Mis! o' HYL
MdMmlsj &i8d odL dOydls! Mw L O Wisttdizdss :
s:%;w;, Ctodz/ Gisis . (1.6)
' ¢

it yded?2 HBSR'H ©'H twBtlsd MdMmlsj &i3d o
odL dOydls: mMw L O Wistedzdzts® :

[ = Q.0 Gtodz/ t6° €, (1.7)
Hd: AgimMdtejHds 2 IsOtedWw dzO Isj f dztseo 2 j daj
H' W WO’ toftsLlsOhso GuzO EZMisOdetseo O, ctoda [
ydMmisff@de zIsts ¢ o "' H tctsB tsils d mMd Mis j d&3d 8
Jdzjtce' ' OBB Isjfdzslsd HBa ¢ ' dzdzv o dL dzOy( k

] =g kHngpl-1 ), ctodz 8 ¢, (1.8)

Hy @ 1 iMsOeCO YsHOLSE dz2O ftedBlRISSSC.
dlstesC SR dtsmls® MmMdMmisy &3d o d ¢ Bted fiyldsGd
Jdgjtce" ' HBOC dzdzZw o dL dz2Oydls! mMw L O W tstcd3k

%:Sa ¢ 9. (1.9)

1

14141 Ssdesdz’ v BtecOdz’ ydesegts §f Odzd 9 ©

JHdZdd3 L 90y3dzdedm tjLEzdz SOIs' 8 od¢ 5t
Isj f dzslsd HBs9 &' dzdzw o jJSttdatsdy’ W tstec Odz' yc
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ifted odttsedadylsse " sjtfdslsd LO tORkd
jdajtee"’ O Isjfdzslsd Htse ¢ dzdzw to' ydz®
odL dOYJ 20 L O W sted@3kz dzts® :
Qe ¢
DI 0123—; s k. §./ " ¢, (1.10)
he Oh
Hj:0123ilsjtstejlsdyded?2 JjCo' 90dzj dals @i o (ds ) &=
QL it ydz@ ¢ dzr ¢ Ml lsjfdzslsd, hts 9" H
Odz' IsjtcdzOlsd o dz 2 j daj ted@jtdsudiydzs’ 2 bkMmlsOdztse y°
he TSBJW Yy ' dzs Ctstedmdzsets adStstcdMmis O
(fOdzdoa®) Ek BOLBY ' 2 Jjdzjtedjlsdydzs 2 kMmO
f Odzd o Dsf dlstcOdzmf tstelslzo Odzedz’ , oL f tsH ' dz'
he TSBJW' Yy ‘dals Cstedmdetsets o dCstedmls O
(sjfdzslsd) . Aj2 CtsjWw' y' ‘dzs o9tcORtsoalz’ ol
tesLftsH' &z o' H Jj dzj tcets5G j dzjNedrd Q" 0 ZMisC
V tesL tOREZdz Of 20 MIsOH' ° ftesj Clskzo Odac
ftecd2dwilsd 9 H' OfOL®d 0, 85...0, 9.
iftcd odttsBdzd ylso jdzj Clsted ydats”’ 4 dzj to
GjtslsjtodsOdz! dets” jdzjtee' OBt Isjffdzslsd H-
sy BHEHAOI JozpL L O W stodilz dzts®
9 ' H
DI 012310318 % s k.. /' ¢, (111)
he Oh
Hj:01230% Is j stejIsdydzd?2 jSo' o Odzj dzlddy tizrsts o dzts
jdzj St jdzjte@tsh; s E.4./¢C1Is
(2. ite' ydzO ¢ ' dz' €' Mls! o' HYkh jdets®

o dletsB dzj 2O dzO Odz' Isj tedzOIsd S dABH § 2] B e j Isd
hc= 0,3...08680603560, 8.
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1.415) dL dzOyJ dedzy MEC Btespd dzdz? o S dH' o ¢

[HdZ 'Y L fjjo0cd odSstedmsOdd” ¢jsls,
o ot odgvdzdz’ L jdzjted' '8, Glted BOdss L
he Hdzdodn o dC duS dodds ®C if , S S OL slskz,
COL ' 98), O kOSEY fddk ' Lodd o Oldsh

1 8Ctej 50, S, hdm Co fist dzw'[ls! v ftd MY O
fOdzdo O, &y j BllSd odLdOUjd LO ¥skdkzc

o, =2198; s/ ' ¢, (1.12)

Hj:l 76 dz ¢ Mis! L O& M ke 5 3 @ dzj lezfs kdzO Ist
fOdkdo O, s k.§./t" C.

Irey Jlsr 1L tlryrwfo 1

1. 10 thdse ftcseo jHjdese s € tsd3tf dzj € fiydat
IsjdeH jdzay' 2 tetsLoadlsCk o' Hdzatso dzt o Odats’ 4 dz.
f '  Hodh jdadzgw J dzj oG jjldogaissis’ ydzB s j % gzC &6 o «
dMmlsj &g fjtejlbotstej dedg ¢ tslsj toBO dizdaiets o  jSdl
sjfdzsol jdzjtec' ¢, odL dzOYjdeslsj f teso G dzij de
ZOH' 2h 2O o' H uwtdy" ' OSbkdkds k! mw o
cdzdB ddz0T HBs dzj2btOd dgsets i NPlols j ff dzisp Bls
RZOHEL 1 jdBE @ BiE BEHEL | tkO0d d' HY ]t d
GJjtslsj tedzOdz! dzd n HY Jteddz Jjdzgjtee' O¢ Iz d
f° " HLJBBdzd 3 Isj edzOdz? dzgd 3 o BHOMBd bk oM’ |
hOLO®Rd 14 Bz, wWEC' LA Mjd dedyud dzj;
tetsC Odzd o fmj B' dz M @ s fteOCIlsd ydztsc ts L
CjtlsjedksOdz dats’ jdzjtee' ® fditsejtendz odn
Hof sdise s Isjf dzsoedn dzOMBsm' 9. 1 sB ' yda
Mefklsd 2 ftedesHdd? cOL .
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2. 10 tmhmdsse ' iDEADaz] W zdzslzOlz C so d=r  OMY |
ZO " Heodh j dedzw | dzd 1§ &€ jsleafqzizsdzsE 0O j B j S ded ©
mMdmlsj d3 fjtcilsotstej dedlz? G J Blsj tedgOdz! dets’™  j &
Isjf dzsolz jdgj tec ' ® odL dzOyj des Mmdatsoe dz'
HecOdz L Oy 2dzg fHtespdzj 3d, odte' h jdadgw wCd
LH" 2fMdej dedz? ftetsj SIs' @ o' Hdztso dzs 9 Odets’ | daj

3. uwWtstodiszdz 59 Odzts OCIskzOdz' dzlzff te ¢ GsaiAd Hia}
ftesBdzj BBz, WwWCk dzj toisk tisdeEz] dzdets ' N d e MC s
O@edz" L Iz Is © L OMmtsB ' 9 ' Hodh j dzafl s dzjsdg] @
fsCOLddS" o MdMmisj &3d ¢ BdicEhbidf 2ty &3 H 20
MdMmlsjd3 jdzgj eetsf sMisOyYyOdzadz?" dzO ' = hdese
ftesyj mMd to' L dats’ W' Ldydes' §f OfHtE fstetislsdfs & O
f 56 cHAdZsBOId Yydets 6 s ud dzdzd € Iz, G j tsdzts G
CjlicteW sdzse' ydzd= IO Odzstetstf s6 j dzdzgd = [z d3t

4, 1 dL dzOyj des BMmdeseo dz L O9 H Odadg¥ H dzW ¢
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tdrrwf 2
fovrfouvryrw [ Lrfw WwyRrygewnw v [
I'rRyv1dYC[L1LLC stmy ] {1 wylrRrRm U ¢ v}
1ot ofruvt wl ] grRev[fw clirRULrvl - #1
s{Jrsvptt?J{IRrRE 1 ou]ue

21, v j fdzsW ' L dydz ftesyy Md odHtB ko Odzad
oJtendz = h Ot 8 | J Bz

211. [ Olsj B3O d ydz® sH jdz@ to' ydzad Rte W kzlz !
ojtrndzg = hOttOr 3 j dgdz

| d&zdBddzO ' ydzda L 3" dz Hs j o3 i tdoEBmp @l o3 d:
fseo jtends , Nt OCIdo dzts J9jLd dgts HU * 7 & dztsGilizd
5] B jcOktc® ~twhkddsk Hf 00 0's st 'ff nadaPylg * dast
l'90y0" Is: Mw, "t Hz$y B | eQiipufdnfipOs ° dz' dzd
o d L dzOy®d Isdzfgyjdistsizts ¢ Y tg tetf) ga[@0P dsd

v CEOMdUddE (' BddSOR L [RAf] dzkif O O
o j dzd WfdsGsw H QU WE | & fodzis 9 (i@ de@@is s dz' 2 ©
n Ot 0%l jyztl' oA dzv U dih) s dipisu® s, e ezts § to 150 o b s b
dzj nlskzo Odzdz¥ t6j Odz! dzd d3d Ols d3ts W jj dpddzd dists Pizts

VWS sfEke ddgRECHEsE | wEREEEE Y dzddsts ¢ dzls KO Is ¢
o' H s d3ts fifilsj' to jfHtels sz fw ydE tc kisiglsdst, | to @Rz lffize &
Gdzd B Jadz®@tRtets sy j v Kets Cowel, fnd fls j d3OIs d ydets tsB 1
stecOdz’ LOY"  wddd 4| ' Htotsdzj Isj smdzzy B d .

Il dd3' tos 9 Odzdz Isj B3 j teOlskzte ~“tokzdzlskz Mmkze
L H ' 2 Mmdedny Ig ‘'yfh VO dz!] dzdzds d3gdEMplO0 dzH OCetedsddadGin @ 0, 2
080:1, 60: 3,20 & (¢, sudgadssoyssold st OdORAgy
f totsd3' fdad "dz0 wd &n.ls | to jiofsis ciatet to fy I8 W as fis! IS Iz
] " Hdf £SJOL Ode' 20 c kB dd&ZzOS 0, 20 ' O, 40
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czdB ddzOR 0 BOJddz. OB, @O RSBz, CI3kdc wHOd
HjCtj i B DEREHOESY ¢ {2 .

CS ftdS &On dz20@ tedfm. 2. 1f)]tetg jidn s@p dy
sj & j EOB & dzdeidizssds. sd 90 [20] .

25
| 8 —— |
20 \ <A 2
- 3}
0\°\ o= 4
15 o= \\\ —*— 5
.
’\B( — T i
10 = Q\ \_‘_’-:: o S = i ’
ol e s O
5 -?‘1(0/ et -
—%Z s —— 10
g o 1
—- 12

0 1

(3]

3 4 5 hWM 6

{ dBluj o] Hdz' sy djy"j uadakisizapiiis s d ° 2@

AqWted o' Hftse ' HOE Is! 3" mw ys ctsC Iz. Y
o' Ldedy’ JSMmistej di3Odz! dzgd -~ L dzOyJ dzt Isg &3t § to
Yy &Z2¢Ctsds 9  Hfise ' HO' Mk’ sy hiz.

L Hd2O ¢, Wi Lrduyded 2w CtOdzZOdSCLtc j dptdlz H 1o L W ISt
Isd i3 J cOlskztedzs”™ dz' dz' ' fJtedLotsHdBBB Yaemdzpa
h' dzt dz' mis sjJf zcotse s fwlssClkz d&zO HoO
h ' dzt dg' mls+ Msdey ydets™ ®©WOH' Oy' ~’

{Isy jH,dzvo 6 N j dyfdryfiglsif) dzts ©B H Oblztlzy , M dZOHOO* Is
o dL dzOHJ dztizh § ts ds'j Higiptyg ‘to OHY Hstdds Owlddzs a3 &ztf o L
W4 ted Hdz 5Oty isdpytsiag © Y dafPE] s ] B J 6Ozt
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zts Mkl kkBGwY skls * fOotsd teddd L C
B4 s sz diE die'] ¢ ey idzS oot (i e J H M ls Baf dsjozizisizs d3° Od
WSt o
DT(hb &3 Bh .+ A, m>1 (2.1)
1 2O SHY Jdzgdg? dzj 8  HsdRBdA StJW' y' ' dazls’ o
ZO2dBj dz" 5 SCoOHELOl 8. (&' Mis! Of tsC Md d3C

5 ((DT), - T
RZ:%(< ) ?100%, (2.2)
4(07 -1

Hdn-ud mfizste § § Wladp d ¢ & dzO s i 5Oy * v
OT -fj 6 Hdz' ue@ylpdfte? denyfj toJ i\ fpdeda”
f§ tej to'(DT),7,L dz® y jpdmi® o3 ' to dizli dg'j 2 tegjiffj'j toj to' L °
oL ZOYO' 5! Mw W stedlzdss :
(DT)(h) ?t%% (B, h ;H-<b$ 1. (2.3)
) ¢ (@B dzO R S HED Udede” L OHSe Sdz dg¥ ' ke

(DT)(H) 9. (2.4)

stc' o3 tctsL tctsB dzj dztsG 5 MisOIsdmisd ydztsc s
LOMssMso zo O pw  ° " HR ' H, JLSOfisdaOatfd@sodp’ hp
Md tod Hdz stB RY YzPh Iz tc .

dbdzOdz' L efcPYS ©@ " aydr dz' dz' 2 (ted M. 2. 1)
md e dzv otsdzd dZO2 N J f tew d3" . [ ©O2J dz' dz'
WL duedzjte iz dzls iz df @&dgds S filfdats) tc jLL B ‘dalz’) s j dgdzy tc Ols L
ftso' stgw BdzsCkz® Isj f dzso ' HHWQAYE Isq jftg Acdz’ &=q
WizdCy' & ftetseo ' Hdzd ¢ @d s @iodetSl®sd o' H MO n

LS dag  IE®J oy EASded X J Haglalsik) CPBZ LB G ' L
oj ord®tadz H Ildzlz ¥ I o * HIslgdtfE detsids d H dzv  dzd ) dz' =

{Isxd, bsysco iz g BddgO" yderdv o dlisd L d
Isj B j cOlskztc (BdzdL* S dr HB
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212 Ols j 3OIsd ydzO©® tsH j dz2 o dL dzOyJ dadzv tots
9 HCtdlss' ftodtesHdy ts° 9o tSHB2 dJ

] sHB2 &3 d3O¢ Is! 90Oy dzd o sMmtse dzd o sls * ,
B 9 W Lrdydddd, ~° & ydzddBd IO B’ BdESE T YC
HtS Ld3 ded Isjf dzsotse s BOdzOdzmEz o L tsdz o |
Isd § dzs dzOMtsmdats”’ G' Hictsls | g0 gzozelzis O dzdg'd M Iy g &
o0y dkzdolz ttsdz? o' H' et YHdMm Isjf dzsotse s

J dzO B dzd ¥ J dzdz’ 1M dzgj 2C O IsO ¢ Hictsl

t j2detsdz? HinkZ t' 9 dgv dz dzj etsL tod o datsfls ' tc Iz
CostoH d dzOOF BO' odaedwn [25]:
ply e (2.5)
Wiovom fu EO—%U +fr)_“”~FX , (2.6)
ut re M z Z+
Hivom +u iuﬁb—gn U RBE 2.7
ut ro W zg< ' #)pz% ! (2.7)
“T+U(")EF VNI T“QF 1 I
T _ t - ; -, 2.8
Ag ) g 0 FoGu R (2.8)
S uds =P 3+ p)H D0k
T R - ) 2.9
it u2§97 ) gz 0% (2.9)
r=r(T,S B, (2.10)
P(xvzd=R+ar,(# 3+ @ {xy.1)d, (2.11)

HiU=(uw, 7 9jSlstste N oax=Hkysdnls' £ ststerd dzO
o' HicOntBoa k' Is! Mw octstclz o' HWisBjIsg 3 j jees Iz
Msdztsdz Mls! - H'fsdd deplatzdzy o ' dz' dzts’ ftso j
L 20y jfdedf'Qtc Od3j Istc P Ots'dle;i s 3s MW J tcdzdf 2 Is
Czmisd dzOr, s SGI QO °iCdEj LB ztej dz0 ¢ Mt dzHC toitsHd
o' dz! detsG 5N YOHS wigdily'; " dzlsd o j telsd C Odz! des’ sk
HdWEZL " 9 F, HFY B9 ‘shbdetis;H O dzC ( hts sfdMmkzs s
ooO6wL S Mis! n " dWikdise L dzOyd dedz? G54 W " U
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pO0WLCHM ° HdWEE)TSlss CH fipmdrwEss i t6C
5§ f dzts* Bz’ fils! otsHC.

(v sfdhmkz bktesbkdj dsdshls' odStstdls
s MORO o [26].
Ok yds bdkseod Hdw kjfdsesdh §slsss" ¢

roch/?%:Q | (2.12)

] slIs' CSedfjifledzr L f tso j oRezf dzo OS2 esd M Bd
ttOH @Y ' L'OlsteOIlsd s f dzs@fd KeDtcw i dzpdzls dze 2zdzf
Q' BOXOdz HBoacecBroddzPotsets odftotsdy’ dzs o

Q=(1 4)Q+Q.+Q,+Q, , (2.13)

HJg 1T HBdzv Mmtsdew ydats’ tcOH' Oy' ', gFt®c dadfpizl
Medew ydz©@ t©WOH'" Oy' v { 56 dgflde@ ‘telss'ddgvC Of s o t© s
Msdgw Yydes’™ Q,tcOME DY ' L Odzjy ydls! 9" H Isj BfJjtcO
fsdw yded ° ftetsdsj dz' 8, OdzisE j H Gls d ek tizdzts st
o' Hfitse ' Hdets MY " @9  Hdesh jdz, dgOo jHjdadr L

dnj BBOIsdydes Isjf dzstsB d3' dz oatsHd L Hdesd3 L

ot ot al Qsl

t dMm. 2. 2. dnJ B30 s f ditsostsHIR;tzi02c 0 B Wz, L
B4 toJ ZyOfgls 9 1 IsgjdfdiBsdtsdrddgf 2dz" " O tS8
v =g437]

I HOd 2 | BsHj & SlsupsL fids ' ds g idls ' fv
sjf dzsftose ' Hdzsfls' . 1 0fdh jds SwO2Bol L
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b dstso O Istej ls'dyaits sk bk odc

Mg _ (il
- 2 214
T Cy . (2.14)
=0 Moo /(T-T) ; 2.15
2=0: 6 4=/ (T-T) (2.15)
zZ- - -T,- /T, . (2.16)
1402 Isjdif jtcOlkztc® otHd ftBdZdLEZ HABO
T=T,e" +T . (2.17)
Il EHj 3 hECOIsd tLig @Y L1t69) WwoOw@g'dvH2 . ]
T,= Qz)¢" (2.18)
1 " fmdzv ' HiNlsOdasea € d T((2.. UHB)) 'ts5ls(te2.dIO8 )d3tse
2
iwQ =Xb“ Q- (2.19)
z=0: cb /(T Q; (2.20)
z - n.Q 0. (2.21)
i sLooOwWL 8¢ 1(@H@U') (d2O°'1 P)d G dzV H :
a [7 €
Q= @X%\EE 2.22)
TO
Q, = N 3‘/ (2.23)
1" fydzw a‘HlthGJd3d24dzde H' 2 fdes’ Y OMmlsd dac
T, d oy 8.2 6 4&Jz B Joz
T (tZ)=T 1+\/2a = ex%eé 2dZ 7+a§os \%—Z —g m?t (2.24)

2
[ dzWw d3tsH J dzt 9 O dzdzv l]’d;q’alz Isj f dzstsB 3’ dzlz
tSH dzd n sB6' ClIs' o Bkdzs oL WwWIsts Isted dzj 9.
"Oi3j Istetsd3 2000 &3 L f OOBtsdz ydeddz tej dz'
rdzv o' ¢ sets L jt6O 9tcOn kzo Odadzw Isj f
d34 dzh j dzdz'd3’ to' LRLAd BOdz ded d3 T 3T dz' B3O dz'
BOMj2dk Isj B jtcOlskztcd . vstsBlsts 1 56 dzd dzO dzdz
G dzOH Y E2° Isj BBY J cOls kz tc dz’ Ctsdzd o Odzdz? 9 91
Isj BB J cOlskztcd L isshisiOtOrndz® Ozdz1 Isj f G@fstsp o3

©

I

-

-
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off dzdo O 2ZO0 ftesW ' dz Isj B j cOlskzted o )
ftcOCIsdydzets dzj L Odzj » dzts® " H Gcdzds ddzd, Is |
sjitfdzslsd ftsojterndzi® otsHd BJL otORzo Odad
MlistcOIsd¥ " SOy w [37].

Temneparypa, °C Temnepartypa, °C
20 22 24 26 28 23.5 23.6 23.7 23.8 239 24
0 1 | o | llll 0 ||1|||1\|||
- | B \
I \
0.2 — | 0.2 — |
= | - |
G 0.4 — ) @ 04 — |
X / I
s — s - |
‘206 ,” lg06 l
o . & :
- / —
/ I
08 — 0.8 — [
- 2 !
| ]
1 — . 1 — -
Q) B )
tdm. 2. 3. ltesW ' dzf Isj BY jtcOskztcd o st
BLjtO. wky' dz dess dz' dg' ‘¥ ff 5L dzO~
3"y otHBr ' HAsEIEIxl),] astslsd]
o fmMv OliRtHY jasde® f s dzddzO’ s mw 9
(0=0)
[z MjtjHde BEts ' GcdzdBtsitsets L jte IS

MjtejHds 57 5 BOMj2Rdk Isj ki jwOkzed, W
f Hodhbk' s Mw Isj kY jcOskicO® dz® ¢ dde ddz
COREdtsS f 56 dzd dz@dzdzv  ftsdgw ydzes® t©OH' Oy
[37].
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Temneparypa, °C

23 24 25

4 ' IIII 0 |||||]|\||| 0 |||||,| 0 I I
o) Q) B )
t dm. 2.4 1ttsWw' d s B J cOIlskzted oBHJ
Chdess 1d O 5
A J ftoedL otsHdIs! HtS L B' dz h j dzdgw szt Iz
Ld3jdgh jdedzy Isjfdzse’ HHOY' LO ©OREZdES HIE:

ftcd dedyy 2 o jtendzjo 2 IsjdsfjtcOlslztc’ |
By dzgh | odftesdy dzt ' Is! hlyd 4 tsh de'tc | eadizvy dg'j dzU
CcdzdB s sEts L j to sHddz ' Iss2 xJ d&tsd3j dzk
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Il Hj dzdzsdZdz BBOMh IsOB ° Isj §f dztso * ~odda f
3., O "7 OBYdz sEHO ° WOLO LOd&ixdls: o

213.0 Ol ] QO (BsH | dz'ls & sdphyy © @ sdds 2 o
o d C & to d figlsi Asdadg' te RO} teats”

[ Olsj d@30OIs d ydzj BtsH j dzs 9 O dzda Isj i3 j cOls |
o d¢ tsted MdsjOtsidsly tc B3P dzj tzis d SH d Is'SfipW b | ded®o H O dzdz
dzj MlsOYy" sdzOtodets’ Isj §f dzsftetse ' H detsfidsy L i d2 119 @
BOIs j &3O Is A3ty Hafs dzts dsQ digtz tc O I isteltitis iz dzls s sSEe &5 RO
Wstedglz® s+ mw fted 4 ¢ M dzk @k @zlg Hsoj 4 colis t5 B d3¢ Q2
GJ Blsj tc &3V gz dztsogOeiptfsigls Is be dg ¢ " o .

L W stcd3lz o ©patk] | tc O Istfizteodrty doty Zoy jOdpdse  Odz! € ©
ftesymiteg H dad - :

Wsdesod?2 Ijfdzsed?2 {¢tsls' ¢ 3 jdid , 94 C
o d L dzOyP" deg g "< Isstgiasdy © Lifiusdeddad o sfls § 2 ;

-Mtsdzy ydzy odf tetsdy’ dz¥ 9 Odzdz? SO Isj &3 J tcOls
L Odzj s I3t j tOls Iz t5 O tcd tg odzlsidz ;-

sy f dztsW L d ydz o zOMMilsdo sMmis 7 to 7 did©la),dz0O
BOMBEZ dzls BOHJ BRAzjdzO Y S dzge¥ * y' * dzgls O Isj B § t6 C
L dzOydzts M¢C sdctfsdadipoly tc 5 delrodgddatfizj’ dslf s dzts H P B tzdzW
dzO G tf "deln Is O ;

-dzd MsOyY' sBdz0tedz’ Mis! Mejiefidgiss o btzd SIs L z A3t
Is § § dztsde®fg teAQz s dzC tc jeBdzd RSk, 6 @ OFs]  dz' 7 CABSSH
L Odzj 9 ¢dej L 'O 'ls sip - dzts dzts@ B SspHztigCs tff 1y Hzts § %5 | dzdz

-Besy dzd o " Mis! L@ O v ipsd s 2By dow & Ez0
Ud tec ztotse g @ dztinQipdsiieO ¢ tc © ‘osCidsddMs H ) § dzdzv ;

-Mf slsostej dgdg? Isj B j tcOskztcdzse s §sdzv E
Ttokdzlstsodr 9 fSH.
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L yd dz' dzH tdgdus § 2836 to H RO, C Isy dzwz] s d € O dz!
Mo J cH dzsea ddzd, tc' o dzv dzdg¥  dizisilf @ BBz
i tod tc s HWASdzsO 518 IS 19 Cjldl3dz’ E odedzwH' C el j ¢
HY Jtoj dzO 1O 0OF€ & &if tzy BotHis@izvIsHj: f dztsls d

dt __&d’t 1 dt o
o " T 3000 (2:29)

HJjg T HYJt]j dz0O IO @Y lf dicsdryls tstots[B Iz d3ts 0 dzj
fslssQQdflz SO Isjf dztso dH " dzj dzlay tp “un fiplg @ dz'{f
s Mo jtcH &zt a3 ded - IsJ B j cOpkt@aOd,- CJW' y'
5§ &3 § 6 Ols z to sy OHdats fifls *

LHOdzd 20 " WEENRHEZS § ©dzts dztdnd:' jagsia(B Il f dztiaGsiptsh) O :

TotsH dzttcdflz) A3’ dZ®Sff dztslsz/ 5= tsdztsH Y j dadz™ ) ;

ioH o e Y d (ROE Ji ztf dzsdz'ze@®E ts dzts H 3 j dzdzV ) ;

L d3" h (Otsaj dzts @By dpsztisls s dzts H Y j dzdzav ) .

1" H yYyofm LS d dBOIj i3OI d ydzts to s His Is
Isjff dztso sctv d HZOWpF Wltlr s OC °  -36.f) = gzeh HI4pjfnflsdzts o [d-
i sisf €£mils L 2hdzezs ‘o ls Ofipy 3 dzisifss dz' W @ Iss®t€ 'der ,y O Y
C dz' 30 dsdj\bddzts dzts &) ts B dz(f te tseEntsdSE(dzOH dz20 deidztsH oz ¢ J
TtokdB' L dzgOydzz s jf dzse 2 C dzj toy 5B £ & idzd dzO Kizg
Isj &3 j cOlskzte(d .

214. [ Olsj 3OIsqd WslE® j dz' toj >y d s slsd § d&zso ¢
GOMEMOL dals 5§ f dEs 5B o5 daded € & o3

v J ff dzts dzO fyts i dzO FmisOdztse € O (vl L) < dz
o d 1 OtcdzckSsARY tc j2Mis joPdzts 5 B d3¢ zdad § @MPO Is tHtdeD™ ) |
(tedfm. 2.6) .



81
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j 1
q *
T2
T21
d h
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[ dB6.) t©d dey difr5jdegO] dztaGspEsn 2

]l shdsdga@ls | B0 IsdjszsdzOC dzO s | datlzv Iszddf dzts tsB o3
o M j tojundutzls j § dztsts B &R Gzlrth Bdsizh | zhOstsiplzls 5o s
Isjf dzssB 3 dgdzd Sz, HJ thdeso dzgz tetsdzr 9" H' ¢

tindd tsjpisdEs st dZOMEMO L 6OR s Od;
fteOys ' LO BikdkOd ddr kdkss ‘'L ik’ 2
hts odLdgOUO' s' v kjfdksodd §skssCsdg o
on' Hdets® Isj d3tf jtcOlskztetss,' GOGgwHMYEts: C szE L
GOt Yytsets Ctsdaskztclz. v oL L dzd 3 § dzdzv
COY Yyscts LSG&sbtol HOZo OlsdmY o d &3S dzj dzdz™
o' Hdzgso dzj dzdz? L OHOdas’ Bl &Y EOEBd s
sjf zssB a3’ dzdzd S O dzgj HisMls Ols dzv  witslzBlz 1 Sst€ dzsftistd
oBJdCOIsdmw ' Csod?2 HBGK 90yY. vOSCd2 toj
o dSd ydlsd L tbLEORbdS o’ (BSHj d& ¢ C
Hosm ' dgh dn.

[ Olsj d30 3thH gistly'f dztscp@sigtsiPlz &z ° Isfy dnfy 6 jdaly dif: dz!

T.-T.
Q = KK 1_2 ,
n T
Tk'Tl

Q=mG(T -T), (2.27)

(2.26)
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Q =Kk LT (2.28)
Ta- T
Q=mG(T -T), (2.29)
Q=mr, (2.30)
Q=Q . (2.31)

VU ' odpvdzdE( 2. B2) 2@)ed2 dzv Iss 4, lQOCIS | f ikt d
©ZOo Odzls Oy j dzdz? 20 CtdzH j &z O s j H dzo d § B 8
sifdsfjtei Oy o StdHj dNHDisBES ZE'o ofdoq
5§ destsB B dglz € tsdzH § dzfy Qulsisitdsd) 3 steePiis@ttscd CC Qs
5O S df udsdry, v, Snils] B jcOkwO Isj dtsdesfy' w
o' H{ G 'SHizlzly dzipOdsisAutEzang, @, 1 &30 & o Is WOjisfdzts dats fr
o' HYto' Hdes o CitSdgHj MOlupts 'y 114G § ozt § Gytiztt
S § {f dzts oStz § dzfp @fld s gizef & kS, i o d Is ROESIBS H 56 j d
Cehijs § dedsfGOteso Lo Odzde I OBl O's 5t 20 ¢ {
Cdi3ff tojlfisstc O,

[ dzWiz Is sy dzdedede' dp tsoB sds\ v fipd s d3'd s d € O dz!
“hddstsodd jfdzssBd ddadStsd kO of dde
5 j 7 dzts dzis' oS suieipl<ts b S oo El Wkt Lt ts ERBjisdg@30 Is d 1
Bis H j ulzts ) dzsipsz jf d5'C dzOts | olztzts gedivizs s 3] twzlar quiz’

(0 d § O &EUn | dzh@lstskedsls tsg) tf diits s B dyil jtizbipdz & iz
Gl § dzso 21 b deldsk .C

|l jtolsd S Odm Hzfldls p ff Zs B Bd dzdz] C fsB 5% Ho O
yddz dzrted. v j f dzts dzte fudzds to de@eezB B 0 d I8 'S Quj e jls
LSo dz Bicizp 251 tc O e bz 8 Odzd MzQdywy dzj d3j dzls Ote
H' dzwdgs S, ° Hdzw Sty das’ e anigal drisdn@ui®izipr

U J f dztBoOfi20 daiy’ dzvidiSoddz’ s tzlz 5 :



83

Q+Qy Q @ (2.32)

[ dzw *° dzwedeglafls tc * I9'taliz B :
Q+Q. M. (2.33)

vV " edwdzdz" s (2.32), (2. 33l ifftcHldry,Is
@OHABHdI!  ‘gb Qiytl Hsdplflazs s@Q, "5 dgOHABHJIs
H' dzv dgf, @i sQf dzsls O, h s 2H] o, ePfzsts @&z A
2O ' H' G’ & odzzlste' h dz 5~ Bl A dzsk to ¢ IStot
fd s Ntglz o Pavdde Iz :

dT, _ ]
o AT R BT, (2.34)

d—)i=b1(Ti -T), (2.35)

HATi, TjiIsd o3 J teHO' IsdzvtsdiftoCdz’ hodeziads tc ' 19 taliz Bt ;
by, b, T Ctsj W' YL OdigefdsidzOmls d & 6 1 kizfs Bzts iy 'j s o3 Is to 0
tesL dsfydpfyle § d3d

Avind mlsej RO N zd3jlds s dgelg Is Is O .

vy dMmdzj dedz’ HtsMdz HY jdede ~“tobkzdelstsd s ds
sy o d HudBS g Nlsj jdfdets L 12 “stelfzdifldd B © dz' M j dzdz i C
tcOrzdzs¢ LB dzt M jdzdzy H ' O dygj ity uGs BHICHDES d5))
G HtctsH JAO0 sz $ ¢y Isodf§ jdtc ' o thads'® z BIstE o) ! s Bz
o ff dzef elzlz Is tc ' 16 tetlz @B © j dZtEfigRts 0 dzd 2 RB'lsdz f szsEB 29 O
Lisodz hdzg 2 Istoe'dzde wigkds sz dzsL 2 55  dzOH
sjf dzsdetsfps &' Wk @®dzO@ L dedd3 heodHS' Ml 5
hodHGMOS? S6/ M) bjfdsL2td Lieshlso L
[HdOC, odhj e uh Ry Y EdRRso duetss Bl
sY' $ o tOdapte tednjlsiizdzs L @j®di3m B 2 o G ' s [ figgO.0z¢] KHztc O Is ¢
s j f dzts das f§ ‘swizts v disEglzls Hts'd ff tod Ldswdandsicz Sls d o
Is j A dzts dztdzedy i@ 50 6 C &/ dsH @dzkzl . 1- 0,8 dzls |



84
Collsfjf dzso O 1§ 15k Habizhish I Gitss 5 B g iadgzAS@®( d ) O dzC
tc* o dzVv dzdzV d3:
Q=A KIn(m), (2.36)

Hjod, "t 0 CSBJW yvCHzlsdp,dL dzOy 0t Is 4 OtsQ & st
EMlsOdetse € d .

vy d mdzj dzdz' Hisfypdz' H Y j dadzgv fsCOL Odzd , h
5B dBtso tzj tadzB 1 tots d to iz dalyf fi licsj to O BzRINYCIEE ts deggoiste
stczB qzO2 B ‘M tdd W Is ez BT j toj © O 4D) Is/ w©ts Bl
o j tols d C Otzic lzdzB Hsjdf2czts s B delzjdisiBdrS oHIEEO dzts o des o O
PtcOR o OzRdzodiztstts L sdzls ' ©  * o ts HYtS dat fiyj defgldzfdz o
( G tcOes OXNxztSotel dzv 6 Oz dzlg.)] OW o dz' st
fslstsC' 9 totsBdls! dzj & SoltslAGrpdzCiigdg gtz tf de2Q) ‘dz dz"
“tkdzisnS ' dBLCHE C H B k2 o PIs ff )W 2 Eadzts 0 dzjtdgdevl dzt Is O
Hisfdz' HiYsSICAPL Buslsjidgic w WG O o J dliz s dsdzthcy' ta
LtcsMisO* "L LtctsMisOdzdzy d3 H 59 yejkidsfsf ¢f i) @ dz€
tc' o dzVv dzdzV d3:

Q=A 1GIn(L), (2.37)

Hjdp b0 Ctoj W Yy Odigofdts dzils to 2 ¢ lsq) & diafsiizts ¢ ©

f Otc O k1 tizs dz@fiptisiPditss’'s € o .

215 [ Olsj &OdydzO  idgtmintgcdi'ls d y dzd R f 6t
Gd Blsi tc 3O deftzg HBO -

1 € Histsls j ttdssH d dzQdE toyzets ¢ j tslis jutE ® iz 280 )
Is j ff dztsleOndstfits s M) ISioosdYY Mdgj o to* 9 dats § @xijsdeld dzO d3
fd misy gz dzdResH O dz' ff 3@ g3dzi ) J feda¥sdiz] ¢ z d® astEzd «
Ctsdzo j GO dzjflsz dzv edzd d5 2 zOo S sdzd h dp s dz .
YittjL I§isk dzq ddnjlsidiEs s B d3'dsteda] € -8 dzazis € Isid o dac
o J tojlsHodixlg | dztstsB dff teltfiay (5B M6 ) ~am DO w[@s] ¢
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Lisj § dzslpfils fsl3lz 3 dg' "Bl els d ¢ Qdizjdeds Isd yded 5 ¢
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L &3 dissjE 3t § te O Is tizlizts B tizls °
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COH' ‘ dgstsds. U DSdSHGE oGl otOxE jpts (dBisl
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dzj 2 SO dete@ulds @@, . [lolsisuSd L stk W
o jtlsds Odz dats”’ lvd, @3 te@to s it jstdadsizdodlz ¢
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jWjShdads ko ddzso 5 dBsy dz0 LB dlsd o
oS stedMssdBmdofy W§ jtojds AsdksHE L &j
Hdz " He dhjjdigdwe j I ydets dasdets fidsy WW-CEz®y g zIs d
o d ¢ dz¢ W jedzts ¢ dBjHAzdz Yyjtizts dzOls O dzts ' L asjdylsyd ¢ O dz' ¢
sj f dzstsB df dedad Dt v.s B tod 2 dG3O N lss Isijwtf, dzs 5B o' C
L dzO R s Hodf IOMEDY L s5is' 18 dalst j tc isiz jofsdAfste liklz 3 dz'
h 5 j dzj topd §  HUsidiSdzs o 56 5 daOMfsdiEOdsgicnda0
E,=c,r OQ (2.38)
Hifp §} 2 Isd § dzts’ didze'df fipldiyls * Qdsdgfip§iAz &z ) Is f ®2Ofm ts dzlz
Cdzj Ssste"
oy jtey § OH Isj i3Y jldadD Isolzeficd] timDte ded: SO " v ;
QitsB' ' RO HEBEEDSL Sk’ ( o3
I j dzd yduls@ L dz2Oy O Is! ¥ Hsoy ddess S tsdzj Sk
sftsBe dzd o toffdst @RefdzciS O ls j f dzsde®ig iy . jL, O9 H O dzdz
LOBJ LY JjUujdedz" L OHOdS’ f tslslzy dzts s ts © yufidad
Ctsdzj Clspt€@OB j L f j ydils! L puwf @uz@ dsbsl' dzdozgigsdRo Is
oL s dzkz
| Olsj dz30OIf dffiptzO dzis o '€ Polz@zy H © szdzy dz0O q jj dkdgl g dzd
LOdzjydets o' H sk dghk ' tc6if s dzts dsts ddDth
ftojHMisOo B HlZSHEE ' WL Sk L' MS &ZOH s ¢
[MS  d ¢ Ctdzj “lstsfipj tog agtsd fizg L dzj L B 2te
oL f SH' dsd &j Bisjse Ofstizdefdz s d iBs, " 5 dzOF |
Yomlsdded € lisjidg Gtisisdc@BRy LyRlstsdsts #sH ¢ Hzts H dzd 1d5.
Pt o Odzdzy &3 y! st sy m J S Mistc@csne Gy
Ctsdzj Clststetsdy 1 Gzasy EzDY ClRfWw olflsd w¢ ftesyj M
sjfdsdsh' ‘B, s sl CO° FZ o)stelz B 5B '( ‘to
9 dlstcOIstss SO Ltsoadz Ndzg' d3 MY to Qs p M ls @30 dzj
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T-AT | — — X T

tdfm. 2.8. wnj kO tsL-f SH  Hgstkst s & Uz dlk

sBYSg-Lols@ =p0L Hf s ' HOH [s! syt Od3 da
o dif Otcdsd ¢ O dEQjffteliy® ‘SEz®M 'z b B dzO Y JsdedY | DS Iz t
Y d fs 5y Sted Ro dalzO y | tieges | @bk fgde@pizd - SHO 7 SH
o Otcedzd S O) .

I BLEdVdkzlss yddz' dznted ydzzz) ,d falst Wiy OB
CoteHddzOl o' WL Odzd?2 'L Mmjtejndipils ji 63
C ssteH f Wz®Hsijff dzts tsag'dsip thalz iy S diz®dy € 5 dzdf)y dz'j dgts o d N
s4 d itz ddgls jadzmedzy dz' :

WT, 1pd fl o4

a )
WE TR TR g > R, (2.39)
v 8T, 1pd | Sy oppep (2.40)

o e ropd rus

skls ' dHpOMGdsmwls: M HE ~hdlske,s0
CjVW' G jfddsftetse ' HdsMIS' L Mkl tusL G
Csdzj Cste’ HEMdls! 1 tesdnd o, c e fsosl sk Hl
fjjzod j2dzv, bktselts:

V, =V d S $i (2.41)
8

Qo
o:of”

Eii

-

HJVmog BOC Md 30 dz! dzO hlH@ISJ dzy telztBdi). Is
1§ dzd sz fde@ toctspd) ff dzts s3'd3f t@dzdzls sd3 ° tetsL Mt
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Ldzd mlszo Olsd. Aj tslsddol@ ,H & Qe dds o0 da oz
1 OH CFdsdstc O € Iff jots digls € tistsdc'H dodfOusLdH 50 X -di -8 d3lzo
fsfJtcj] RAdeBfizslew 3¢ Or SO o dL dz@ydedgts: B j L totsL O

«_ I * X
r

=ﬁ’ X =L—X . (242)

] 5600 B0 tsvwggzhw o dzdzdz® (2. 42) g2 dsj

Ao 2,
(1_ r*2)p-_Tb —Lxcb :dna R QP-ZT %; p-r* Tp-: (2 43)
) -2 Sy B TRl Ty |

(

[ ' ow[@H Oalms Co daPdAYE § d fis'dzo j SIsdo dzj Is jof dzts:
stek®Y tcOozdlR]j § dztsy | to jo digOfiidaizde tzts ff tots o sk dats f s
' o de@elee § H Y @OEY S OwLOSCIlj bgdes’ Hsoydded

_2Q
L, =—. .
¢ (2.44)

1L O0 ko b tztiztzBER)e d (DAY 6 d 2 aEOE d2v H
Ly = ng%T | (2.45)

sk Ctsj W' 5] f des totstets b igisdrlsy Bdzs &5, = Ots O
Hisoy He@dzj Y dls! o' H 5 Ot O%GH) wh{®dstsl S tslg b
ElsO ff jto] f OH bopuls j 3t f © QRIS | dy' & tizts f)ls B dzfs f
[29] o dff czd b BH S50 3 dLFABdY Gtsatss S ks el o d dzdzd@
f o] seay] @EADd dzshe ' Hydl: fs °° WhkdCy' t
" O OC Ik jugdMisd S

[ y" ded dssd gRIL)> 0 to' o 2ABHRAB O (L kKO- ko Odzdz
235)slsted dzlz* dts :

Qo
Py
i of®

&R/, PT
& 2E

<k (2.46)

G?

-O: Ot

O
X
|

(v toj Odz ded R o &zOMlsdotmisj?2 Juvu oyj
L ipEa@Y o Ndglsly dzd aigp 1 Is b ss@j(dh) Istg  dpOdE2. 38, (2.40)
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dZzOBlzo O odedzwHLE:

Hé“qs QO

Baxs eqr>1, 2.47

s S0y g (2.47)
1-r2)h% LHE W ro< 1,
) T TR

HJ(r ,-Bd )L totsLLOgS talEdz Iz, (35 oo df jlcdd B3 J L tetsL O3 |
Is J BB J 0 lohztasBc koed L dzO y @ IS tehigiytz dz*
st_Tl

qS,b(r’X): Tc’)_ -I-l .

(2.49)

wdzH jsCHpd H dzts fRvsls 7 fifstOdzldclisa ‘Hsdtize © H dats .

W st dikz da¥ tt Exdzdz i3tz & gz © o H @} (2.48). 2@ e O dzd Y °
stczB ez dglptcd 2 g s d L f J o] B dgs Nt Olskztcd Is
fslstsC "’ o, stsB Ists:

g.= g tsdr=1, "x; (2.50)
IJ%_/SUQ — n
— === tedr=1, X. 2.51
Wy Ulj d (2:51)
stc' d@3 ¢ s,
g- 1qftedrY Dx (2.52)

1 od ff 5L HSEOLaE @EGE © 'L OGS dstidzz ¢ o O da
Pdsolz o Mddzz § OwOB sd' etz s L tc oy dzez Kzdz"
o dtc’ hduwadatzd ydesets L OoaHOdbztststcn § 2P Is 36 Is 1 1§ §
odhitHE LMk L odf Quadf.0 sis | § dzts & t§ 518
W stedsz dztss (2. 49)

q,=0 § o= ©< 1. (2.53)

vOSdd3 uddzsds, MMl L2ds@ 813" a dziedgtOalAd Bljizt] 613
(253)L ktcOR hotOpddnjdiidic d§ sj &z’ § tzsug He
b ¢ jtslsj thdOndsgstitd] Tz dzls § dg s d § (s drfgolds tistg tf dizts o
ZOMGMEcH.Odz' 2 §MlsOdssy' L OHOY' C jWsls je
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22. ¢ dzOdz' L Isj ndetsdztsc * ydzd n s @tc O dij j Istftat
Ttokdzstsodr SO eotsHwWdzdrR Isj f dztstsB d3f deded € ©
H dzw o ddzlz yj deddy | daigd 2 ‘dAst5f G j tSlsj te3ZOdz! dats’
Hise ¢ ' dzdzw
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sjf destse &3 dzdzd € O

st' B o dOMsdotsmisj AddBL disse s ® d ¢ dzZOagQ K
“thdssodn Isjf dssB A dddS'e (StdjSlktt’
' ydes® €' & Cwfylst yOMmk jSMmfdkokoy' Is
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1liBBR BHO #Hd' CcdjChkttd cstdlL sdlsOc
fdlssds 2 §lsky dsd)lstz das'kh olg G j tiztzl b ygdaBf s
sjf dzso B¢ s clp@shgy iggd 215 dotiski[@) d dz

-Q
A =2 (2.54)

) slsky dz Mls!  sf'sHitfsso iy yOmlsdde  f s
ZOMONHO slsted BOdzs’ L 0o Ctsdzdh dp st Mj toj
s f zseo s f sk § dedznk® M@ MYy dag Odets’™ J dz
Q=Q, -P. (2.55)
1iBBS" HAZO HEE& Bdaz0 st gedP R so k2* Is! fiyw
dzj 5B R Hdes' f dzfsifls'O Ot dzjisloOmizt O &3’ A Slstekz B Od3

— Anin
L ==, (2.56)
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L tOL ' f Ctseadm dzOO Odzls Oy § dz Isj B J 6O
stekze' Gsfkmsdl! Hv ARdy Wit tdoyg® ftedL o jf
sjf o sEts dOMEMO. uvOCdd yddsd, o' HEJ
dz' ¥ dz0 5 fd3, LOoaYyHd od A& sBisd] dehtsjisde
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Qur=(Q Q) Z. (2.57)

) ted § &ZOdgkz o Odzgdz’ tetsL &3' t8' & bktke - whkd
bded S dzgzlsd o j &z S 2 oltwOls lsdmSk Istsdkz, ht
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Qe O dzj §wlskydsmls' Isjfdseosct dzOMnEHO.
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LB dz hj dzO, h s ftocdL o sH dIs! H S L etsfls O
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o' HBBEKE kjfdaslsd (jShfazokoy' 2dd2 ]t
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Wals O +iVE " dzt € Mis! sisdfshte sOHisd @& Is! iy
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SHUWEO o HMISOd dzj dBjdhj 1 &, s fLOC
2O "k ° 20 W jCIlsdedz fls! MmMdMmilsji &dd o 1

223. 1 dL dzOyJ dedz"  Pe@®gss g tqozg ~ § §20 dz-

[ BLOREZdsS | dzj [@d jOsikjwddsy foOda to' ydzs'
Sz OOy ' bjfdksstsets d&OMsMO O ¢ 5d
sjfdzsots” oLO" dsH' ~ By jdaj @ Odew dzd
jdzjteejlsdydss’ f ®dzoj delsd i e @R Isj f dzts
jdzj 66 &EMHOdOHR  Is' qw L' LdzOyjdz fjtejnm’ H
fdstsBdRr L dOyjd tfstkz & kjziddshEze Od tof
IsStclzidsq f dztsdatsfy® 2 ( figsdzv dzd 2 totsL yd daz)
R=R R R (2.59)

Hj TRt jfdsifjtjHoy'si tsf fizskzsfhizd] .
YydteSbdwy' 2 dzdph st Sdzlslz joff artsf Rtej H Oy’ d3OIs j t

1iBBARA"  HAZO HBoaYddz0 yYditc@Pdzizt is? de ¢ zOS
{slsky detsfRlej Hef dgdzwizsy (sOBdz. 2. 2. ) KB (¢
sjf dzso sE s dZOMBEMO Bdhh Oemsdy dd?2 L ydc

L=
G | (2.60)
MsdZsH B tsHESkdody Mlis! o' HYfte' HO' YOI
skt BOdBE &M d2 ¢ MjjHBsadh O, ' fls

fslsky dzyi)®e < 'Qdzr €' Miss My syedlsts’™ Jdzj Clstetsy
Q=Q R. (2.61)
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sy ' v o Jjdgtcjlsdydedrs fOdzvr o ddzd
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yomkz o " He JHJ dadgw Z:

Qr=(Q Qu) Z. (2.62)

1l tod teSL teOn 2dzC 2 mMdmlsj &3 L d dzi e jIsqd
' H' CteOb s Isj f dztso ' o zZOMisdo sMmis Ttz
esLOrzdSz Isjff dzsf tctse ' HdsMIS' LteOL " 9
ftocsBdetsets Bzt dadav .

[ dzw esLtcOrzdS 2 MmdMmisj dils O dagats &3 ts fdgda j
ftosctcOds §slstc' BdzO " deW stedOY' v hsHEs s,
fMe j toH dzts o d dzd .
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HiB Isk Mo jtHdzsoddzd o Hwtsydim' JSMf dzzOL
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dzdL ' Ssftslsjdgy’ 2dese’ Isj f dztslsd, ddg s 8 dzls .dzt
Il sHO dzf fteoddzdzO &3 Misdlsd HBd hs¢  Is(
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Isjrndetsdzse ' 8 tsydh j dedzvw o tsH(.

(2.63)
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210 25| 36 | 51 | 63| 72| 81 | 115| 178|252
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R=R R R, (2.64)

Hy :(c-BfR tc Isjfdzse HHOY' s dzsdetsin® 2/
Rsisf " tc Isjffdzsftetseo " HdzsMmis® IstczBd o j telsd
Ry-sff "tc Isjfdzsf jtcj HOY' HBOIjte' Odzz L Ofpd
1dB8Br HAEZO HBoY DL R st § dJlstsd
o' Ho J g ddipvdzlsz ISO f tslskzy d@stE)lst dztisds tisaitts H dg@ fd

AMsdvy dzd 2/ o s8I0 d dz

_Q
L==0 .
. (2.65)

l slskzy dz2' fls+ s sdzsH Y j dadzg™ 9 Hfise B O’
ZOMEsMO, GlstedBOdss’ L dzOoCtsdzdh dz e s )
Isj f dzso st (@D & figs € ' Mist My sPHJIsts’ J dzj ¢

Q=Q, -B. (2.66)

[OCMd®EOd &zO hodHC' fMls! sl 2dzlelOs s dytt
Csdzskte’ o dddz® &Okd Ibkkts kzdzj dzls dzg 2
sjfzssBd dz2 &5 3 Stk O Med ddd L
et s jteOlkik. | Oc¢ Od Qs j dpjdttses d3i diz
9 Cdzg YO daj sBR ' Hdzj dz0o Q dAdBly P dzde® o @ tizls O 9
1) 0wl btcORbkoOddy &5 yOME o' Ho jHj dedg" Z:

Qw=(Q Qu)Z. (2.67)

c¢hs fted odBBt Isj f zso seats dzOMBSMO o
o' odzgj 3 Isjf dzsots’ fslskzy desfyls® OBHES' dfjhde ‘sl
yofp JjSmf zzolksOoy" Isjf zsetse s dzOMtsfiz.
Ctsdzj Chste' @ o jtelsdCOd degsets kdfkz (> 30
Isj f dztso o zOMmiIsdo sMmis Ttokzdzls Iz 1 s dzq
sjf s oo ' HdzsMls' LtcOL S oEsE detivaisls 2 B W tis' ddz
Yyji?2 ®ilstsH *° MSC d&OH dzddi@s® dztk&o j z B ZRH 5O s
[ Odgz ' deW ste 3Oy ¥ sy dzgO s OC sy tslstcd BZOIs d
tcsB'ls LO Hsft®Rses ftotseo jHjddzw Isjflsk |
HiSL o 5dzwBs@syd s{ts ssydz ¢&jtsdse’ yde@ Ekdsed
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odStstedmlstsolzr Is! d&jssHd OdzOdz' Isd ydzed~ tc' h
r dzw IstsG ts h B odL dz2Oyd b d3, L O Pidas dzlz O ¢
Isj f dztstsB 3" dzded € Ols d dds o efs o Hztsf SRz ) dz2' Qiuls + &k
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~40Qy e-1 (2.68)
~Fa, £

Higrfdssd®d?2 kjfdksed? §sk' ¢, I/ & L
i BLOL®dzi ¥ dIs! o' H B OCG GlsysiE W dzdad dzde,

j M jteddgj dzls Ozt dzts .

s JtcOs yd zO ' Mmdzzr yd?2 HtsMe " H [ 31]
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6. =40 05 kg: 13t 1O, (2.69)
9 -
Hj Tolbjfdsftese’ Hd fMis! 4ol @lsitW € 'JIds/ Q  Afg
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SRsdzsHYy ' &ty We,;dlsk Mt HEst' o dzt
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stczB
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L d3" M j dzdzv &3q :
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o r b ZH (2.71)
Wy e P oe S
19' WL BE HjWtedOY' 2 L dzOf tolzy j dzdaw dzd
GO kOSE 3 MOKkE Wswktdkkz, w¢ ' o fwd

o JtOL Odzd :
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pqq:/er "(/ & )’qu ?!’ (2.72)
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Hj T OttOd3j ste [ @R Ed eL ok, w¢' (&
ofnjB' Yydes e ts Kipls qEEHOEAG V3 tosL IsW ¢ OdedzY 1{ d3ts
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YjtjL &OLoOd odhj §0wOdjlted odL c
5L HEoy d2 §is fu) 5 ayR(Eo €F Stsdzdo Odz L O te

B E(1- 5) _ E
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ltedte' odgs s ydg HOd& fMddd * djtey ', w¢
dZof tw H¥Qs MdkzoOdk IsdMSk &O cwOod tBO' d
fls* dzS d Lstglzstsqtetsé’%sm dz® fr) ISEOf de W 23 C WO e d3'
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co — PR o oPR
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stczBtsf csSoSH' & dBH J dz L f soMmM¥ HY J dedgW
Wieted3' , OdzOdzse ' ydz' 2 fssLHtSoydg d@3 Ctsdzd o Oc
2
r*:ltlif =( /2 )Hﬁ%,
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( ’)JJW i (r2)=m &

u, (r,t=0) :o,%(rx 9 o

/  p, (2.89)
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Il S stedmisOdzdz 1 j 6] Is ousfic® oLCogkdrzdz (20 &ZOMO  +
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u(r.s)=ey (g d

0

ftecdLoBHdI! HB CtO2tots™ LOHOY" HAEY L oc

d’u roo,.
o Tezmt
i % E',ﬁ; u (2.90)
[ +2 17 / 6, /2 /I P
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L dzOyj dzdzd 50 KA deff Sxo Y de®y OB Is! Mw My 29"



11C

dK : d :

2o S D) P gy S g
dK(sx) _ 1& K(s ¥ o

dx 38‘4 ) ox o (2.97)
di di

010 210482 op 42

di,(sx) _1¢é L(s} o

dx __SSIO(SX) sx

LOHtSo Bdzr dgw s yd ctcOdzdydzddz Edsseo O3 o
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H A9H$ R$ =
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(2.98)

2 (sfaea) <L 8Ll a)
Y L(s(r ) o,
52 g o[s(+a) (s(1+a’i)) o1 +a’||l(s(1 9)
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Stc OdeW Ste 3O dals L d3' "xfFllztdey x=b +¢ls s Y &Oro d L dzO
9 JOL O3] :

V(x=1) A(9K(9 H3$
Vix=1+g A9K({1 W HEF (& )

(2.99)

O dzOdz’ L MlstekClskted odwOL' & (2.98), (
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10 jJtO9j dadz?" HOdetsEts oL H' dzz 9" HAZ Isd «
pOWL Odzd n -t BH 'H@Gdry di& TS ¢ sdzd © Oz L tol
oS tstedMisOdzdzy MSOd tedzgsets f slsj dzy' Odelz,
jdzj ChtesHddzOB Yy [9]. u0OC, dzOftdSdddH,
A, hts odL dzOYO' k! fqw MY "' 99 Hdzsh j dzdzv d&q

-

u=—,u = A (2.100)

T
@
=3
o
3
73}
(]
@
3
(G
§
§

(2.100), rftedL ot

2 2
qu +%dﬁ 4% _12: tﬁaa \/m (2.101)

Ok ' M ' HilsOdzso § d :

A(ro,9=t ()R(r) ©), (2.102)

(©)

we gl Z{A Sl 8o d dzdz’ BOId MistkzClbktl:
Z(z)=¢€", T(§ =&,

' odgWdzdz" (2.101) btOdMR(HEeREZ Is! v HE

R 1 dR &, W §
FT% % ?rg 0. (2.103)

1 OcOd dzj ' h jdzdew ' edgvdzder (2. 103) ¢

R(N=¢, )( Mr+, & K), Mr<2M 2/4%, w, -A (2.104)
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rdzv Yy sBkzutseod L OcOdz dzesegts to' N j dzgdzg? Bt

f slsd dzy’ Odz, wed?2 2 odf OHCE sh! Yo’
' HA3 dedzgz ©® " H dgzdzv, * wCd2 oeotHdIs! MW
u=HY oy MY (2.105)

dz '’ dar

} " HfsOo dzv ¥ yd (2.l o5 dzozv § HEGMlsj isd
ROMIs Y dzj t6' o dp"Ydadz® H 2w W k2 dzC Y

Y nyY 2 Y1 Y
—"-+— ol + pj— ——(,H"b ) 2.106
dr2 r dr r? dz? dt? ( )

[dzw tg' h jdzdzy o' odzvdzdzg (2. 106) IsOC 5y
L3 degdedm, Ctsdzd L OCOdz dzgj te' h j dadaw ftcj H
tc' o dz¥ dzBgY): H dzv

u2R+l éga ar , W 9@
Ll ?+—RK 0 _
dr? r dr ga?z b? I% (2.107)

BO' OMlskfdy LOCOd daj to' h j dadzv :

R(r)=B1,(Kr) B,K(Kr); K #* W2/ p2. (2.108)

[Odz' , odLdOydehd fsHe 2ddds t#hjtgjlset
Bsy 20 lstcd BOIsd o dteOL Hddzw L &3 M jdzr °  da
dzOMmistintf tzp © ° H datsh j dzdz™

(2.109)

= B2 r%éﬁ_ﬂ_ﬁ

=7 2 -2 0,

P pt cf o zR o
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¢ sdzd © O dz stczB s tctso SH ' o ftcd dzOWw 9 dzts
nOtOCIsjtedMmisd¢
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stezetsftesotsH' o &5 Mioisddzdz) Begask! H dshls

HJWtOSCy' v ftokydeds Roddzr . A" Ldydess tsyj
HJdzOdz" ¢ d e jH" dzg€d o yofm' zOof tclzy J
stczB csf tctso SH ' 9, W ek ydg wgo, B3y dzO
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BBsHjdzj 2 tetsLiftsoms HY Jdzdg?" fBLHBoaYdz = CtSC
1. 10 " 9B Jj LS  dzgj ydzd?2 Istekzptsffteso" " H L HJ
ldr" HdZO CttO2ts9 O L OHOYO [Dpgoed Ay, M

odedzv"HOIdd] IOS:

Wu, _ p W
r—F=—"=, P, [ 2 e, €, —,
L =) 24

pzz‘ = Pos UZ‘ :O, UZ(Z,t @) O’:“uz(f[tt :Q)
z=0 2 @

u(z=z 0) 1(z #0+p(z 20 -f z #0=

0,= (2.110)

O 9 Isjtdy dzOr LA "N jdz Hjtejlsotster * Is! Mw

(e

ut
u u,(zt 9) _

/ +2 /)JL : 8, t 072~ —~ 0=

(7+ pzz‘zo o u‘ u(zt O i (2.111)

u(z=3 0) s(z 7 0/ 2/}%(2 79 (-/2.)#;4
¢z z 0of g.D
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[ Odz' oS stedmMisOdzdzy  jtcj Isotste] dzdzgv [ Ot
LOHOYk (2.111) 9 CtO2Bo9k LOHOYkEZ HAzw
Csd W' y' ' dzelsOdsqd :

-
)

wuz- / 8 m

/+2‘jiuzzo Fooul & (2.112)

u(z=2 0) =(z 7 0)+
(/+2/)%(z:zd 0) (-/24)7#5(2 7 =0 +%

S

1 " HMMlsOQodzwe yd L OcOdz' dzgj te" N jdzdz?y €O
172 ‘ 12
u -Qexpe/ > 552 +C exp e/+2 m%ﬂ; C,C =onsO x,:
ua ] o (2.113)
u, =C,ex pe/ ! Ssz +G exp S/J; m%z C, ¢ =onst,z <

9 G tOded ydz' Edssod CttO2tots™ L OHOY' (
C.C,. G, G

C]_ — Dpd

C, 0,
lLOZ Q
2s’gr( /+2 )mgexpeégim9 sz H
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2s*gr( /+2 )ymgexps +2 m0 5% SSC} 2m9(/+2,)7
3y 5 s v2 _
op {1 expedy [ Ssz &
C T e s = Q’ P 1
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2.114
2s’@gr( /+2 )mgexpea;yim E ng(/ +2 /)7 ( )
IS stedmssobks yd odOL (2.114), s

stcOdemW St d3Odals L 3" N j dz!(z2=0),(deCf >y j d&@ o Ist
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sSer( +2 )mgexpeaﬁr 83% us% ! 8(/+2/)7
g; +2/77— u G +2m+
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ZsexpeWmos% u
& o ¢
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u(z=z 0) y(z 7 0+ lﬁ%ﬁ;( z 7z O —”;( =z 0

Il ¢ tsted fls Odadaw fJtojlsostej dzgdzgv [ Of dzOMO
CtcO2 s 5° L OHOY' HdzZw LeoadyO2dedr HAWJtejcC
d°u, roo,

- U, 9,
Z Tr2m"

(1 +2 /)7di| 25, U] g, (2.118)
z-0

dzz=o

\ . d du
u(z=z 0) y(z 7 0)+ de—uzz( z dzO)E—d%( z .20

} " HinsQodzwe yd (2.113) o (2.118) iIste
enenene
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Du exp—él r 5 S
1P 2 9>

C = s - , G O,
e 3 '8 £
X Du, expe r2 8 SZ L
C = Po + e ¢ ek
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a
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éaq 4o o(/ +2 ’)7
F r ‘8 e ar g 4
Du, | ex p s;, -expg - % W
> +2 m_ A 2 m =
o r ¢ 2 e & (2.119)
S

LA hjda ° HjWBtedOYy' 2 o rnOtOCIsjtodzdrn Ist
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é o 1/2 17}
P €XPE- ! 88% u
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3 e =2 12 ~
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) - . ea r B o
Pu(z=2% 0) Bz 7 O+ pexe m— § sz (2.120)
g ¢ m+ v
¢ é o 1/2 P
(r( 2 »17/2 delel expe %[2 mg % ﬁ
+ [ g ¢ - Ef/

3. s dzyjoad?

seks #)f tsh)lsted B C 5B=4Of ok

Il Yyt si3kz

o d f 04 %O 2 fsts WO Is O O O

fJojsds © s mw

r%$w/a)%% 3
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du roo, .
Z .- S =J}
dZ / +2 muZ

(/+z,)7‘jji\ 2. ul e
Zz=0

= * (2.122)
u(z=7 0) =(z 7 )/ 2')‘%( z 7 9
du; D
(1 2 ,)%(z z Of _Spa
1 OHtseotsdz! dgv ¥ yd ctOdzedydedd3z Ekditse O3, s
¢ t5dzf) €GB, Co (2. 113) :
p;expgz(r ( 1+ 2 )/)'17/23(;, - g
4, = +
. (ri(+2)s( #2))m
+Dpd{exp22(r/( / +2 )/)'17/2 $7 ) ‘gl}-ex;{g r 24 15/75
20ri(H2 W's( R) m ’
il exoldr 1 1+ 2 Wi's(z <) 23
= +
(ri( 2 Yis( =) m
opfer2(r (12 W4z ) Shedds £ 2} g
2(r 1(1+2 N7s( 2 ) m |

2

.- Clexp22(r [ 1+ 2 W sz 2q
i expgz(r I(1+2 W sz a expz(g e 2) sl g
ClexpEZ(r (+2 W s(z +) 9°€ exp @ t 7))

exp%Z(r I 1+ 2 )/)17/252d ‘g- exp % t 7’-2))1/2/8| ‘3

vz (2.123)
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o dteOLd HdzW ItOdhW stedsOdzls L 3" " j dz
stcze s @s@ BF4z 6, z F 0,+z
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3[C1expg(r (1 +2 )/)'17/254, ‘ggexp @' I 21))1/2/75;@':}, 2
Pa(z=2 0) &i( 1 2vyg 3
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X =In100 fﬂ =|n1oq/w‘b3 9,665,
p p

[Is)Yji, HBBBO' Ctdzdo Odzdz" Isj &3 j tcOlslztecd
® 100 t©OL" oamMdg® cdzdBddz 66

[~ ehkdisk q'h@msmomsg_ﬁts: psdzsE ' Misk

X =In100, fa—T =In10({’0’00333 %45 0,731,
p p

O N fplzigsH de=dpugd),

X =In100 /ﬂ :mmq/w“dg 9,863,
p P

Fdv ¢ tef! Cdn ﬁBtg‘ﬁo,o(legi‘L:tsJHdz‘ L dzOyj dac

X =In100Q fa—T =|n10q/0’01183 2% 2,380,
P P

Il dL dzOydlts IsOCtsy, d2O0 wCk cdzdsddzz f 5
stsBlsts cddeddDp’ Hisj WiSustdzls s &Y j tOlskts
Histe' o dzs ' fsdzsoadds fjt' SHE € tsdzd o Odzda”
" s te Bz dz'

-x f—p a_pt p
T t)= aT - x|
(xt)=Ae coséaz% -

f 56 dzOMls d
apt [ p o ty | P
COS?Z% Nar & tsd%—x Yar

HOdzZ ﬁfﬁgjz(afrplslsq’H '

[MS & ¢d ' ¢ %@mws,smmw CsHEem ¢dn

L dzO u;%@a&&wﬁ%@‘ B3ts :

x=+jpal =/ p,0118 8760 18,02
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[ 5B 59 O TR24 ¢ dzW
x=pal =/ 0,0118 24 G:94&

v jBfjtcOkzte® ~“ttkdilskz KBO' HoBSolf jEPBIG!
sj B jtcOlskted ~“tbkdzskz BB dzj dzf2 o My
COH' Oy' SO odfttsdy dzt o Odzdg? a3 L j dBdaets™
fso jtendz ~“tkdzskz S OtOSljtedLbk 5! MW ©HA
sHddd &3 d2' BedRsds (f jJtcjH MatsHBAR Msdyw) .

[ SBSO Csdzd o Odzdzy Isj B j e Olskzted = tolz dals
nOBOCIsjtedL zEls! v KOS ddBBd HOded B ( IsOB dz

v OB dzd yw S

[ cBtSe ' Cdzdo Odzdzy Isj B3 j tcOlskztcd ~ tcfBlskz

] dzd B d dzO| ¢ BY dz' Iskz ¥ y Of (GtsH)
f 0S¢ Mmdd [ dz &3

1 859 j ton daw 14,1 13:10 03:25
20 2,7 18:10 08:10
40 1,0 23:25 12:45
80 0,2 07:00 19:00

] ®Stjdk HdE HsBBoad?2 fjtisB' ¢ Isj
9 "' Hnmddzj dzdav , hts tBkdBte dzj dzets L dzOydats® o
o' kttO®Rd kO ' da

1 © L dzOditfdedzlszHd HtsBtSoatsets mntsHEZ Isj &3t j
o jzdSd2 ofdzde &O' tesfddddsd? " Ot o dz'
fjtejB' ¢ Isj i3 jtcOkted ~“twkdzslz =~ OttOCIsj tcd
BOSCMd BBl & yjteesd' yd fMjtef detzs bE®AS.H C
fsds tedzdt P dquslsOn O®Rfd SkEHO t' ydscs -

Ttokdalskz ftodBdzdL dets SHBRZOCtS9 O ' Htste' o dzf
1 Sted3Olsdo dzge e dzdBddzge MjL sdzdetsc s ff tots d3d
hts Htstc' o dzb ° fMd ted Hdz 2 "L h ste' ydzd - (

ftosd3d oL Odzfzis OB Az 2B . R Pdzd di3d MY sMisj o 3 4 dz



13¢

dz' 3 10 ttsC' 9) dO 9o HE tcifisl Rdz’ s cHsd dz P
Gsted L sdzls Odz! dz' 2 ftso jtcn dg' BO2HOdzyd < O
teBL IsOM s Odzs iz dzdy ud e dzdBddzed MJ L Sdzdzs G ¢

1 Bted3OIsdo dzz e dzdB ddzz M L ts dedetsdy, 5 f @ tsal3j H
HOdzd~r BOGOIsStste’ Yydzd » deRUuCie]j tede@ J Hdn dztdpdz’ H
eLtcOrkzdC 9, '  dested3OIsdoe dzj L dzOyJ dzdzv +

drn=dod M, (3.17)

HijdgToj d&zdyddz©, hHts HEste' o dg® ° Hdzw:

Mikze dzd dz€ " o= 0, @ &d di; d

Mef ' MSM® 8 Hddzke Ol R0 sD8 Hdg;' B dzd & d

f' " MC' o Ctokzfddr IO MilejH deEg;s’ Stz detsf

9 Zzd S sEdzOBRE txegd D, 3lzdls o d

1 2Oy dpdavdzv d T tclzdalst o dzj SHdeStc' H delS G 1S
MjtejHdz sSLO O jdzgj © gy Or cGdzdBddzed f totsdzy

MiiBjJLIeBL G ttdgd? destsjWW &5 ydmj dz' des HBt6'
LdzOyj dz2 MmjtejHdz sd3 Mwydedrs dzj ¢ Olsd o dzd
odL dzOyO¢¥ Is LG " Hdets L ° g1 '} 2.01. 01, C
cO2tsdzz BRzHL Odzdojls 2@z IsOIsORRd MY sMmlis jusgtsy J

MsOdzy' ', s LdzZORsHI! Mw © OdOdzse ' ydzd -
v OB dzd yw

1 B dzed tof ydedr OB dz' skzH Isj B j cORBRtcd

{1 dzd B d dzO ( fd3) ¢ i3 dz' szH O Isj BT

10 ftse jtenmndz 7 tolzdals 31

10 cdzdsddz 10 Mmd3 21

1 0 cdzdedzdz 25 18

10 cdzdsddz 50 Mmd3 16

10 cdzdsddz 100 fMmd 14

10 edzdsddzs 200 fd 10
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CShts O (§tse | ton dzf Ttkdalsz B3OS Md a3z dzd
ZOfted ¢ " dzy’ yYjtwodw, Iss dzO cdzdsddz 2 3
1G' Hdzs L Isj tstej Isd ydzd d3d tetfste tsdads SzdigC dadsyd
Isj BB J cOlsktcd ~“twkdzlslk o ddzdzO ff tcd B dzd L dzts
ftoesded C dzgj dgdz? HtsBBOdrn § dzd o OWz tsc tf HadZOH dzts
B ' dz2hj odzOfmMdz HsC LB ' dzt M jdgdgw Isj B j Ol
otsdzsegtsmis' ~ toldzlskz o Oy @flpd B § @O0 dzOMdz' HC
E cedzdets¢dr h OttOn. vV MJjtjHdz B3z 6 dzd s
Isj i3 jcOlskztcd © ccdzdB ~“tolzdzlskz MlsOdztse dls!
odz0 HBMWEO' 30 3.
Yy Ofn dzO ) Is O dzdzw BOSC Md B3z i3z ‘L dg ddd Bdgflzoz
LOY " Lde® ' Is! iqw o -3f)) te] Bdz'L OBE tsdgQ d2 GZj Istc G
t " uded 2 fjtcjB' G Isj B3 j cOIskztcd Tt lz dzls
tesfmdzd dedetsets f sCtcdobkz ~“tokzdzskz, R OtOCI]tk

32. [ Olsj 30O ydz® (ZtsH j dz! o dL dzOyj dzdzv
U(Z)L Odzj 3 dzts o ‘4 0w Grih& d dzd

1 O jJH]BS dBOIj BOIsd ydzz BSHjdz2, WwWEO H
Ttolkzdzlg) L Odzj ) dzts 9 "zHO ‘¢ daff@tflaad Z dsts o hs L O
s &3 j cOlskzted f so jSBelzizh dz2'f BEGSlH S®OB Y L
Ttwkdzlsz- Yo d f YOS B | L dgOyYd dzdzv s j BY j 6O
o900, hts Isj &3 j cOktc® ~“telkdzslkz dzj
Isj §f dzsW ' L d ydz' o &zOMiIsd o tsfls" Ttekdzlslz dzy L
yomtsds [ 407 .

vy fdzts L ftsomeE Hyk Is! Mw o' H B dzr b dal
HtS d3j dg" dzgOcte' Isdms H' dzvw desC (bsytss¢) Mmjts
Isj B3 jtcOlskztcz MjtcjHBadh O fdh jdiBts to' o dgv c

AT e Fo (3.18)
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HjC, i 5BO' d3dz0 Isj f dzts*® o3dd Agdsi Is j tedztsitlstizs o [+
Oilldsj il AwmQlsztestf tetso” Rdz Mis! ~ telkz o
HsBBseo ' Ctdzdeo Odzdzd Isj &3 § tc Ol
IsJ &3 § ©OIlsflz o' M Y

T tolkzdzls Iz,
{ SL G dzv dzj oBis

“tldadskz to' o dats¥  Mjtej Hdz 2
z- + ¢[41]
u(z a@,)t,. (3.19)
] setsHddzdz L3 dzd Isj B jtcOlktcd ftso jten d

[ 42]

u,(z0,)t=, ;‘.iw : (3.20)

A

e

HEB B O Isj o3 j to Oy tOEHT df tsdzj
Isd BY § 6 Ols e O Mfste ap te L

nd gz fts’ Hiss

Hju,Tfj toj H dgv
HsesodR Ctdds Odz

B dz Brilz sf B j EDEEcEel dsk cHsEs d
BE A4 dels  yomkz Isd &Y J Lol

] ftyOlStedo?
Sj By jtcOlskzte' o jtends ~“tobddsk LO HEBE |
u( z=t0) =,. (3.21)
HsBSobk Isj g jteOktel dzO® f 5o j
L dzOyJ dz

g J o] H dz®
Oted W o3 lsod' wdzd 4 S MY J tod d3j dals Odz! dzd -
HsBd OBt WwW¢ fjtej Hdz Otcd W d3j Is

ftetslsw ¢ 503
LO HEtsBERZ [ 42]

sj & j cOlsktcd

i=8
_ _aTiwi — U - U,
6, =2, OB BT, s, (3.22)

HJT,i=42,..,81 J CMY j tod d3j dzls O das jdaist jotef @ IsiiO@|Q dfOs o J§

t6 O LT, 0207, b @ ¢ & 5@ ded dzOA &
“whkdsk fEuskvdsdg

Ctsdzdo Odzr Isj B j ©OIs
‘s j TR t§ jorOdBz s |

wCelk odd3 tos & Is

Isj B3 j tOIsktcO® ftso j ter dz'
OB &z sEHEZ HBBBOdnA
e’ L dzdys B3y 3OS Md &3O dz! dztiz

sj B j cOkics
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0, = Tomx - ¢ (3.23)
yOomsed?2 LMmMkze o dzf gk slic ~ tzjif dsisisty Gzkslriic dH t
odL d&ZOYO d3s L kdtse
t,:T(z=0,t - min, (3.24)

1 O0dz! dzd?2 ttsLoO0wWL ¢ to" 9adagWwdadgw (3. 18)
fsyOlStsotss Edco SflsttBtsd@ 1t isHs odpizdzds ' L

_ e2p(t-t) z p [2a 20
1 T (z/d) n@ ( H - = === =7, 3.25
v, 2)% A e sl & 24 d 2 & W’W 24 ( )

[y odStsdzOdedzy toSLcOREdS ' o Isj &g j Ol
ftod?2 d3j B dzOMiskzf dz W kh jdedzw [ 40] :

sj B j Okt odL zOYOdkd &O cdadsdd O,
&3 " 25 d3;

s j B j toOlsGedzp diL@z Isted HEB d2lEes S0 s
‘sj B3 jtcOlkztc® o jtendd ~“tekdaskz HBte' o dz¢
-lIsj B JtcOskztesf tctso " Hdz Mis! Ttkdzlsz  dzg f
By 20 fted2dzvlsd, hts BOMde HEMd Hpdkdid dz
sjfs% Ldudeddsd S OLOSCIjtedMmisds ORd, Isj i
0, 544119 [ 40] ;

-HOdz JSMYjteddsj delsOdzr dzs o dL dzOyjTidats’ A ds |
ftoslswetsdy Iste! s5n Hdz' 8 dzOo jHjdz2 o I[IsOBdz. G

v OB d&zd yw :
v B3 J cOlskztcO  5[40) ten dz2' @~ oz dzlskz
yOfp, | O 3 6 9 12 15 18 21 24

[J dg v i B J tedls ey
10.09.21/ 140| 132 | 124 | 155 | 19,2 | 21,0 | 178 | 154 | 14,0
11.09.21) 140| 124 | 11,5 | 161 | 202 | 22,8 | 200 | 144 | 13,6
12.09.21/ 13,6| 125 | 12,2 | 188 | 23,7 | 282 | 21,9 | 180 | 17,2

10 LOdzjydz s (3.22) odL Oy des Mmj te
Ttekdzlsz HdAzZv L OHOdsT & Myjesfmlst, wCO Ml



o J toj Mmdaw o

¢ sdzd © Odz

11

3" dz' B3O dz! dzts”’

GBSH.

1 O

12

edt.

tctsL teH dz'

G dzd B d dz'

G SH

c ¢

HiStc'

10

& dz

L O
H S

h 5
0,

Hf s9°

3L BBWOY j dzts

L Odzj ¥ dz' miss
7 Dte din d3y * otk et yOdztsG S H
ojtojhiznf cs®" ABO'  cB®B¥4: 00
BOYyd dits ' L
L GdzdBddztss
BO* &its,

9 HEts 1,

2O cdzdedds 76 Aus

Temneparypa, °C

25

4
30

H dzts .
Isj &3 J tOlsPEd tnsdOditsddi’ls’ ™ dliz Bls Iz,
o Jj toj Mdaw
Isj B JtcOlskzted § 5o j torn dzg

8 t

13¢
10 L Odzj ydz fMlse (

Hif s ' Hdzts. 10 L Odzj

Ttk

CteOW ' € Csdzd o O
(3.25) fotslsw
dZzO ctOW " !
12 9 jte] Mc

4, OV BR &' lsoH @& dCis dzgBe O dz!
Ldgj dzh 2° Ist MW .
ORYf dz' IskH O
9

1 " HMMsOeadeh d

C sdzd o Odz Isd o3 J t
ACuts dzopO® ' Glezdfipvd 82 CH & 0
B' dz' hj

|
|
|
|
|
|
|
.

) e (SR ot

36 A
15 \°%ﬁ;'; il . :\ 1 . 3; ?
XA N/ 1N/ |
i % % % Hac, rog
10 T T T T —>
¢ | 1! 36 | sa | 72
00:00  12:00 0000  12:00  00:00  12:00 __ 00:00
it dml 3J.OW¥W' € IsjBf jteOlkztced ~tkdaskzi L
d MY J tod d3j dzls Odz! dz' HOdz' ; ——-8LdO- Lz
ftse jton dz' -1 @ dzls Hzf B d-dz' T dZO00 cfgal;B d dz'
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t BLGdzW dzy d3gts MJ L tsdzdz Ctsdzd o Odadz s j o3 J
OdzOdz' sdquydesegts twsLoo6wWL Sz HAZY ¢ dzdoe Odz
odhyj dOojH]Jjdts LOHOY' L HtBBoaddd ¢ tsd
Yyomtse sz ftetsds’ ¥ Ck. M) Gleiedasd’ O s AR jeB
sjf dzsf tese9 " Hdzsfyls® (3. 18) .

lted2d3 d3ts Isj A3t j eOlsztclz ~“tokzdzlslz tco' o dzts®
Ttwokzdzsz L O 'z +A: EdRZgseod, h s

v(z |®,)E (3.26)
[seo’ L& ded Isj B jtOlkted §ojtesd
mMddzmts’ Hiss [ 42]:

u( =0, )t= u+t,§ingM 3.27
tc ! tc é 365 y ( )

HjG, ifMjejrndw tof ydz0 Isj &3t j tc Ol ki @Y tlzts & fr
' Yyded m ¢ tsdzd 9 Odg Isj &3 j tOlstz 6 fuOftse § B~ de
B dz Bkl L HYjEedickfcel disbkHitse Yz

I ftyOkSssad?2 dBsdjds yoOmkz Isj Bf'jiol
i 3 j Okt o jtends “tokdadlskz L O tof ¢ [ 4

u( z =t0) =, (3.28)
djtojHdzr to' Yydez Isj B jteOkztckz o j teh dz
OtedW¥ BjIsdydsj ©' H MjtejHde 7 HBBBOdRE Isj
fMdtejHdg OtedW ki Isdydzj o' H 30 UsfilrfeddO dz' Odztis’

=365 _
a TH, i U - U

U= —, OB 5T ,, U+
e 365 '§ ,hein 2

bin (3.29)

H§T,,i=12..,361 Mj tc! BiEm g A3 j 6OkzO o] ton
Tomx Jin | BOS Nd BOdz' dz@ *  dd$ jdal3 RO lsitdic G St tisep
foslswetsdy sSkz, Awu.
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OBl dz' sk t© ydedh Stdzdo Odg Isj & j tcOls
' Lddy® dBOd @B mdlsj & j Okt L O t
sj B j tOkictsk

0= T - L (3.30)

yomsed2 LMkze ' daf gk G~ tejf deisisty Gelskiic dic ¢
odL dzOyo* diits L bkdise
t.:T(z=0,t) - min. (3.31)

10C0dz dzgd?2 tetsLoOwWL S to' odzW dgde (3. 18)
f sy yOb&Gsats (3.28) sliddBkzsls! &jssHEd

é,2,0 (t - ttG)

R S zp L Em, g
U 2) 3 exp Slé 365 d 2 dH w 265 (3.31)

W1

Fd" odSsdzOdzdzy L EBOREAGS o Ikj &fj Ol
LOdzj ydz Miss (3.31) dzgjtsBR' HdZ jtejHd
' C. uOCEy dBsyddssokssmy niEkdlsls | 6&f L O
o dCtedMisOdzdzy &5 Mjtej Hdz & Mwydets' Isj o5 jt
Haew ' séts odfOHSE. v ~“twhkds Isj g jtcOls
sjfdsftese Hdgsfls' (3.18). ujdcist@hl s
L Odzj ¥ @@ 28)Is ¥

[SBtO' Ld ded Isj s jteObkted §tsojteh dz
Mt Hiss [ 42]

- . é,Zp(t- tts)
u ( z0,)t= _ Ut gnh;T : (3.32)
g

) 5YOC 00 kdsoa® (3.28) LOd&Jh O Is! fyw
djtjHd ' ydzk Isj i Okl §sojten dz

OtedW dsjlsdudaj o' H fjtejndf Eo jdgrigy ydZdE L dak

MjtejHd OttdWdjlduds o' H BOCMJBOd dfs’



_ .aT ! - U - Uy,
v, =2 — OB @@,minv+mm“2 el
HJT,,i=4,2,..,L7 Mjtel HdzV Isdg'dffwi yed@dB tcO § tso j ton
Temex Tun ] BOSC Md B3O dz! dzO ' 3ls jlztZzP izO 2D tc @3' fHe ag
foslswetsdg sSkz, Awu.
o | Jted dz¥ 3" mw ydzlz s BB j cOlsktlk ftso jto.
L Odzd ) dz' Mmiss :

(3.33)

i=N

aUH,i

[

5. =
N

HgN T S dz € fyls! wHdg iof)jkiejdg'ddw \WisBtsSo O
ftso jton dz' -2 dplsiz od3' iffw yw, Aw.

1 O 0dz! dzd?2 ttsLoo0vW L ¢ tddo daviatzdeO© ddd3 .( 38)
kO fsyOkStsott bhsots (3.28) lsted Bzt Is!

(3.34)

_ : é2p(t-t ) z p . [2
< (2/d) 2 w) Z P _il2a 2p
u(z)t T exp smgT T 5 dH-J/ —w =T (3.35)

rdzv o dSC tsdzOdzdz? totsL tcOnlkzdzS " 8 Isj @B j tc Ol
ftod2 d3g B3ts dzOMmilskzyf dz2@ HBYH ENMN | dadaw :

-lsd B j Oskztel T twkzdzskz 6L BOYUOd dO 6 d
B S5 & 15 B ° 25 d;

-Isj B3 j cOsktc® 59 jten dz Ttkdzlsz Hste!
ftseo' Istew;

-d3OMdoe HtsMdz" HYEZo Odzse B8 ~“tekzdzlskz °  tSH dzts
nOtOCIjtedmMisdS OB, Isj i3 j tcOls iz tc B0f dE/tsfg * H dz'

H Odz' MdteJ Hdz A3 Mw yYdzats”’ Isj BB j cOls Iz te
HEMdz" HY ko Odesets f jte' sHE yYyOmEkz Istedo Odz' Ml
2021 twtsClk d&OojHjd o OBk 3. 4.
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v OB dzd yw <
HjtjHdw d MwydzO Isj &3 j O]sztc O 1 ts5¢
y Ofm,
fstewHC¢ 1 | 2|34 5|6 |7 8 9 | 10| 11 | 12
dzts d3d ts
[ " mMwy 10 111(12{01]02,03|04| 05| 06 | O7 | 08 | 09
t "¢ 20 12012012121 |21}21| 21| 21| 21| 21| 21
401101510 1 oefar| 1|20 20| 222
J Is OB dz. 3.5 dzOo j H j dafs L dzOy J dzdzw |
HsfMdz HYEZo Odese s f jto' sSHE YyOfmEkz Istcde Odz' f
9 Cdzt ydzs, s sspuydmdzj dz L O L Odzjydz mMmlse (
v OB dzd yw <
djtojHdw B MwydO 4 j cOlskztcO
[ mw {1 &zdB ddz© (h, &)
0,02 0,30 0,75 | 1,20 2,00 5,00 15,00 25,00
Ntsols| 41 5,6 76 | 92 | 109 | 114 9,7 9,7
dzd mist -0,1 1,4 3,7 | 56 8,1 11,0 9,7 9,7
CtokzH| -1,7 05 | 14 | 31 5,8 10,2 9,7 9,7
gt wj| -0,2 0,3 1,3 | 2,4 4.4 9,3 9,7 9,7
dz¢ Isd| 4,0 3,6 3,5 3,7 4,5 8,5 9,7 9,7
Bjtj| 97 8,6 73 | 65 6,0 8,0 9,7 9,7
Co'Is| 154 | 138 | 11,8 | 102 | 85 8,0 9,7 9,7
stc@o | 19,6 | 18,0 | 157 | 13,8 | 11,3 8,4 9,7 9,7
ydtee| 21,1 | 19,9 | 180 | 16,3 | 13,7 9,2 9,7 9,7
dzdf j| 196 | 191 | 181 | 17,0 | 150 | 101 9,7 9,7
fpd ef | 155 | 158 | 159 | 158 | 14,9 | 109 9,7 9,7
pjtojif 98 10,8 | 12,1 | 129 | 134 | 11,4 9,7 9,7
U A 97 9,7 97 | 97 9,7 9,7 9,7 9,7
U 2pg | 204 | 168 | 146 | 105 34 0 0
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10 L Odzjydz Mmiss (3.32) odL dzOyd dzs Mg t
Ttekdzlsz Hdzw L OH Odzts’ 3" My e smis’ weo f
odL dzOYj dets Oz kb HBBSOdR € tdzdo Odz
MlsOdztsoa dIs+ 11,5 Auw. 1 Q dasOdgomdzgoffl@s L (.o
fMjtejHdd & Mwydss' IsjifjteOkted §ojten
fjtc' sHk YOMmk Ilstedo Odz Mls¥ ®Hddz ©' &, W&o

cS BOYddis 'L dz@eo jHjdzdr HOdzdr, OWYf dz

cdzde ddaetse L dgj dgh z2° Is! fmw .

I s s OdkzOdz' L 5o Odzts jWiClsdoedz fMls:
sjf s OMsmds’ mdhlsj & §td daj MlsOs ' dz &
fjjfOHOB] sjBfjwOskicd dzO o StH' HE Isj

v OB dzd yw <

tdLizdz SO tesL eOnr 2z dzC Iz Lod3jHAE tHd4soCAAS d fripEO
JWiSlkdoeds Mis! tBBlsd Isjf dzsdzOMmtsmdats’™
ofMisOdztso dzj dzdzv ~“ tckdzlstso tsets € tsdzj

1 dzdBddzO0 (h, &)
02 | 035 | 07 | 1,2 2 5 15 25
v, | 228 | 204 | 168 | 14,6 | 105 | 34 0 0
K% | 345 | 31,8 | 255 | 22,1 | 159 | 5.2 0 0

1 028" & M d?2
o Mis Odats 0 dzj dzd d3 dzd ¥ wd

o dL dzOyJ dzdzv
b stso d ,

Ctsy dats @ ts

L

h ts

CsjW' y' * dzs

stcOdmY ste koY

dzj 2 stcOdz! dzts@ s

sj B j Okt
B tc Odz
sj B j cOkicl dzO0 o jt6r dz
Cjtdse' yded A

zfm"

h Ote'

Ttz dzls iz
dzj tsB
Ttz dzls iz
Ttelzdzs iz .

m ¢t

]

RBts ) dzO
Hdz' 5 Hdz
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33. [ jlstH o gL dzOyj dadz” sj 8 desdzts ¢ ' yded

o dC e MlsOdzdzy dedL’ Csftslsjdey’ 2dedn ¢ j 5l
shdatse ' -¢' I8 jotfsdzty dEQAMS julg@ss d ydzs® B H j oz

l " HB®BS, hts f tse dzj HdW J tej dzy’ Odz' dzj
otsHsdesMdzd n § dzOMIsOr dBtsy § Blzlsd odoejH]|
tc' o dzW dzdz¥ tcernlz W' dz btcOyY' 2detsects f slssCkz
BOMd) IO to' odgf degetsc L B to) J fplzdzy to' o dzv dzdaw
o doejH ] dzdz LodyoO2dedn HIW jtojdey' Odz' dzd R
dz' sets 9 Y sz 9y OHSCE HBHO' s+ Mw Bkte' o

'y hodzde Mmlsy ' Hdded fstedmist fmise
" dzh 5@ ts.
[dzv  dgj ' LBslsjteds ydets' W' dz steOyY'® L O

h' dz dg Mls' ' Hoded o dedR L Odziydl! Is' dz
f sfmis' 2 dats s ) fMdz" H tesL G dzW H Ols d 9 COL ODdzj
LBJted qddedgw jdzj e’ B,dz Lts detf d 3D Mmisf! Mmivdzj s
' Hdded (odLOyjdes’ o Isjfdesodn tsHddedyY
' Hdzz, L LtOSdd @hdrOigrisjfdz: o f zOfls |

I dojHj BB to' odgvdadzy, N ts !estee@yS eslz ‘ff oHjLtgl
o f HOMd S 5dz0' ks Yy &bk osfddobk f sl
GtoOH " ' dzls.

ledfkh jds, "t W' & bwOy' 2dd2 ' jfd
ZOlkdMmS " HLjdddr otH, hoadHG' Mmis! W' &
h' a2 dg Mls! sjfdseoscets fEREELE ISl§F d odgh

LB dggvlst fw o L Odzjy desfls’ Ix" dz'oS dit. o @zt

' dz dg flst  (C dels defd e dz flst ) s f ozt BiSG ts

fslsky dz' s f§ ZOMisO), Gy ddets o dtOL dlsd
W=W +W, v, (3.35)
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Wi ~n OtcOCIsjtedL 2° B dzy ¢ 2 dzv te dzj Ot d ¢ t
LG Hdts L L OC tsdzts d3 ANzte' ‘ ‘ f tow
s f dzsf tetseo " HdzsMis™ SO GctOH' " dzlskz Is] &3 J teC

W, = 4 m% , (3.36)

Hjai Ccj W' y' " dals Isjfdzsftetseo’ Hdesfpls® , § CC

mifslsky dz mMls: § ZOMO, d3;

vils] 3 J et OIskztc O, GicOH .

cSChts oadiatsHdld L fjtejHEzdBsed fis®ls it
te' HJdzd, hts W' dz2 btelz', s/ ldy € s jMC jydzj lsds st
sy 20 ftojHMIsOadlsd © BOCBREZ oadedzwH'

/= {n+ {1 n), (3.37)

Hd iy " amed s f dzsf tetse ® Hdz' Mmls 9" HY 5o ' H dzts
fstcdmls' Mis: fsStetsH .

Wi 700G Isgsda S Isd o dzgj f fStstyfdaj ddzezezj B

L G HiBHddOR yddn WOCktstOdRkd ' W ks f
W, =C Tq,, (3.38)
Hy :y iusB' * dBBdz0 Isj f dzs*® e fiplOH , to wsd dadd L ©
L Odzj X dz' Mylssotpyt J 4

eyl f JIst5d30 Isj f dzs® dsdz’ MiIs! " Hdded, €C Oz

9, isB' ‘' B®AO 920G’ to' Hddad, Cc&/ o3

= RGNS &ZOH 59 O?/odftdsHig Ols, 3

gihedH¢"' M W' dz steOyYy' °, & / GcBH.

We T adL d&zOyo’ yomlsddzz Ijfdzsosets § slis
HicsMjdz' dgddz J W Jj Slstsdz O tsgEsjddo) C(lslssp Isisy Sz
Isj &3 J cOlskzted IsO dzOGct' 9 Odzdz? &3  &zOMIsO o
tc' Hdgded " dzvisd3 W' dz' stcOy" ) ' L OR oL

W,=CTg,. (3.39)



V) Y sz tp'iord@dy e Isj B jcOlskzted f° H ¢
fiesyy Miz. lted Hjodzgdr Htedffkzh jdzdzgv n 9 0 Oy
ftew dits ftetsf stey' 2dets L 3 ded IsdmS iz:

T,= €P,

Hjikigjtej Hdzj dzd 2 € tsjuvts dyffy s, tc Py s B dzw

tisdme t' Wdded, Ca/ o

L t' odwdzdz' (3.35) kM jdzO MC EZOHBO O
ZOGtc' 9 Odedz’ to' Hdzed o dzOMdz HisS ~ °  Misd md
sdmMSk (lOS LoaOdd?2 OH' OBOIdyded?2 dzOGts'
L dzOy j dzdz§ RE OB gz 6 5§ 5 jOB 5y ' 15 Bizls Od3 dsises' ts°
Is jifdd tOlztcdztsects ttsL h gy Gedz® €& H zZO L dBORH] fizs 6
LOGOd dzs Bz Isjf dzso sz B OdzO dzf) ! dH Y ©w ©dzH fiy
dZOGt' 9 Odzdz" otsHd ftod § Hodh jdzdds GIdME 2.
stsBlsts2® tABL " o o3j dzg" j dzOctc’ 9 Odeclz ' H of

l eOrtsakzs yd o dh Db ds)uzjsdzizOmiskzt dzj to'
sjfdzsotsdts st z:

W= 4 m%+ GTq ©CTq. (3.38)

1 Cdeh sets BsSC Iz, ted3tmyaEz@zdztzO fdzf] fie@sls dc d o dzts
sjf zsotsets fslsssiz:

W o By By B (3.39)
I B on

[ 90 yOMmlsddzO te' o dzv dzdzw H G lsfizw T dzdsh jiodz
' Hddd -0 i BOWO ' HdZ L5 EA{d UGS BREH) b

o' HHOuMsalls f sdztsH g Htsﬁlgu%qlsQ“—Jniu’nsﬂzns‘tem@‘dZJ (

fdzsh ddz " Hshed * {ftCte’ odz' ) .
Sty W' yf'jdelg He f s5n " Hdets¥ Isj B JteOlskzted L
Isj f dzts’® sz’ Mls¥  &zOMIsO:

Hl - %ngno‘i' Hﬁ',g q-g'no), (340)
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Hi ondd dsBO s f ez’ d3dz’ Mls!: MEJjdzj sO 5

md2tsets sB' C BdO 9060, C¢ / &
gl dz dzj t' h jdzdev ' edzvdz (3.38) Is

—

2 _ Q ~
L (3.41)
X ¢ K ALT & M @ o, & mpd

s lzls='Is @@=t

o, H,

it edgwdgdzw (3.41) ° odr  Hdzddz HW jtoj dz
SHdtco A3 tcdesd3dz f slstsy® ' HL j d3ded = o tSH.
HoBod B dd BOFGEEEdY, 8BS o L i) oSt

1 Okzo Oy d d3ts, hts HOdzj to' o dzWw dgdef j oM jdzOB
& sk lsj B jcObicd § ZOMsOHEE G H 2 o 59
6’ o dg¥ dzdz¥ d3d L dzj ~ I5l5 9 Osiallz SR dzouRdd3ds jdfQiE to
hts bagbdg" ' Is! MW L f &ZOMO L O ©ORLkdsS o tok

MO
C, (v+e I)E 29

[ HdOC fted ydes Gwdfkzhjdedew n t6° o da¥
ftesyd i Isj § das{fdgtojde@O & sted Miskzo Olsd MW H dz¥
CsdzO L Oo HOdz .

| 6Odzed ydz' Odzppsdey a ' H @ CBdzS to] Isdets’ mdls
o' Ldesdge. v RO2fttsmis" hdr odf OHEOR, WwW¢
G tc Odzd ydz' Fdsso d sy kls! -¢ B lisd -¢ ts 93jc Bt BIAD S H
o' Hftseo Hdets o d3j Y Orn § dZOMIsO dIfshg deBdz Isqd
L 3" dezdz’ Isj B j tOIsktcd; B ) fsMmis® 2ded2 Isjt
Ldg dg¢ “Isy mpw L' L3 dets¥ Isj 3 j cOIskzted .

r dzv tesLtcOrnkdSlz Isjf dzsdz'fH HHAGS('0 o { fz® §)
9 dteOy O Is! mMw destedzOdz! dzgd d3d § s~ ° H daf dBdz" ds'j
YoOmilsddac’ o dzv dzdz” o 1) ISO B89 dzj dzdz” L OC tsdzts 3
s B J tcBGOzlE] f zcose s YslstsCkz o §stotsH Or
odte" "o OIsd MmMdMmilsj &3z ' o dgv dz' , Ctsy dzd d3 |
shdssdsdz hOtt', O LOSCtYy k fotetsHOR ¢
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ltcdtedbtfjdedzZ LOHOY' fHtes ofdzde §lstsCkz

CEOH' ‘dzos fd2dgj s wWC o HEBsdj, hts Isjd
LiesMsO' , fodusdz LOLoadyo?2 ftd?2 ko k! My
T=T+1,, (3.43)

HJuplIsj o3 J cOsktcO dzO dzd 9 J dzd € " 2 -E Ozd &g} dz
s O¢ L & Odz" 2 L tsdz' dzz dz s9 d = Oditf dz' IskzH,
® HBERZoOBIs: MW " H ofdzdotsds d3j Isj StesdzisE ' 1

its:%'l'dcjlslscjtedf,' Yydzed 2 cGtwOH' ‘ dals.

vV MjjHdy BB HEY § ZOLY stedgdzd 2, MY ¢
sBdZOMIsj2 cjtsljted YdehDuc a®H 10 dls dgH ste’ o ¢
10 tesLftH &z Isj B jteOlskted E o jtendzy & 1
of dzdo O W' dz stcOYj Wi dz@ RS AL Glsdi . z@
ltedf 2Mmisd d3ts, hts L ftse jton dz ' HBlzo O
ftedutsdsz Hdzv MYftesh j dd yyiPEOUE ' tetbd dgfs
hodHC' fMls! 2tetschemb. 2 @Oy 5Bz o df OHS L
sl sz’ Is! v dzOMisky ded &3 te' o dzv dzdz™ o5, f
odnrn  HdzBGets HOW jto]j dzy' Odz dzsets to' o dgw dzdav [k

o _
a@- Q,Z_WJ,EQ,? N (3.44)

z Bk f)
5z ls atGO:%;a:G‘%izzts, h ts

HjitsB' ' i3dzO 9 OGO 9o tsH(;
KiCtsjWw' 'y “dzls W' dzt stcOy' ’

{ “odgWdzdz? (3.41) odt' hkoOd®j B L O L
Z=0;: uv=ggconst vl D. z=b;

1 syoOl¢ tso 'L dz@RIERYI® offftstc d3lz dzts (3. 43 ) . )

tojLizdz SOIs ttsL ' WL Odgdzg? to' o dgw dzdz? (3. 44)

T=T,+1,( 2 ) ﬁf &u Zagg Eeﬁzg-@/( ) (3.46)
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R . 841 P —0 & p e 3.47
zl?(zﬁ—zg]ge2 erf;?/?o 2\/_E§+erfc§ —29«,/_(]: tﬂ ( )
Pe:CUzZ F%:it
a z

) od ktedoOddr §jt' ©HOI( Sotydmly ¢E(C d) dats’

fo) Cuzt e—ZPe.
z

v e " 2 yYyoOfmlsddze Wtsttdizdzd (3. 46) HTte
Ld3 dzz Isj s jteOlskzted o Hftso Hdes " H of
Isj iz 5 Odzgs sHod Is ff s j ton dz" H tc &) H dr'daizis ¢ ts
[MisOdzdz' 271 taskzjfigz ¥ o Ottt Idgjjfidz dz' IsOIs” Isj
(SsdHkzSIsdodets’ Isjfdztsf jtocj HOY" ) .

[ Mdets o dzkz  to ts daf Is jh distfH jtste Qulsdlg' tedff ©9 ‘HH ¢ & @ B § dz
[ tectsmj dz dgd?2 dzOcte’ 9 IsO I&jdfdezsfuuctsay™ A dz' fif
Isi f dzso scdgl U dz®G k'

1 OcOdzt degdd3 Stedlsjtc’ ‘" d3 o  Hdetsfmdets™ L dzOyc
sjfdzsf jtcj HOY dBsyj BlERIsd tBj§ LStdawfLisdy tatd d2j ?
(3.47) Kj M 99 " Hdzsh | dzdeitf &  H) s @ dddg) daeib
9 jdzduyddz Hotsn yYdzj dz' &9 ' odzvdzdzy (3. 44) :

R (3.48)

EUZEB@”Z—I.
Lz iz

sjW' Yy ‘dels Isjfdzsftetse Hdzsfyls' & toed A
sB' ‘ BdO s § dzts ‘=d3dp OMPlD: °c teTdBdef dsj f dzts‘ gselz’ My le
400600 C€COdz B3ACGLOH ', lyj, Cjl%¥s/=y"

0,003 & OsHWPEZMFHB®BE) 1
1 tod ydn L dzOyJ dzdz" n tsfdats o dzd ~ Is j f dzts
hgdHCBMwa W' d b0y~ ojdduddd Ctdl 't
SHdWOsMIs Odedz' R1tc‘ \padgvddzdz (3. 4dBj)L dz®d vzof dzez!
oM tets foWHSE ®&Odshls' foslsd € dzo.
Histsmj dz' desé s dzOGte alz, WwWCO ‘ fJwsfstey' 2c
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U L&' Wi SHzdzwvL tsyd ddz¢ d O dzO dz'dLh 99 CogistsicdEO  dE
LOL dzOYyjdze MCdzOHtse " o' adavdedz? (3. 46) dz
Iz te' L dzd n ZzOf tew &3¢ O : L O tcOn kz dzts € H tc
f " HodhE' Is! Mw, € tsdzH kz CtslsffptaddjL otfsjHte jlsdz] iy jtsozdim
Isj §f dzseo sSG B W tocWzlslizy dstfO] te @4z tg dPlzdz
lted dzjnlszo Odzdz yddzd W OCItstcOdRRd L Wit

ToT, ﬂo( ZTLK;); (22 a/zt). (3.49)

1 Yy' tse s a3d BOYyd dits, W 'hds sic @y ' &@sa &z
M cw s Odetsets o dzd L 9 "' H dzj 2 stcOdz! dets@ s
s5j Bf jtcOlkte), cjtlsjteds ydzd?2 ctOH' * dagls L |

i

Pditse O, dzj (kb jedzdn W, &O&icOR] B j €Ol
ssUY' G5 ¢dzde ddh dzQWiaily 55 Gy ydake @&, " ©
(taf .2). 3.

p=— [To + FoZ] +‘

=Ty + Lo (z + cu,t)] \ \
\ 3
\ \ \
\ A

{dMm2 3,..0%' ' ¢ L& dd Ij By jteOlskzted ¢ t
of &zdotsds o jtlsdC Od dets” W' d steOYy'

[To == Fo(z + Cllzt)}\'&' \ '\

c———om

b
I
|
I

- ——cm

-
c———om
-—— ==
- —— =
- —— ==
-—— ==

= VZ
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U tsted Isd ydzts, L O IsO¢ s° f smisOdzeso ¢ d
Li3j dzh zo Olsdmw s ofMm! sz L' Lz HE B
Mfsmlsjtc' O’ s+ fmw , h ts Bsy dz20  f sw mded Isd
o jtelsdC Odz' dzd ~ W'dz steOyY" 2 dzd A fslstsC " o,
fsmis' 2dzad?2 BrbdzsHYkzo Odz dzgd2 jWJjCls.

A st d f tdsdpd dgOeds ! IsmaOyls Q%zd &3 Isj y
hs BOE Is! fteslsddzj ¥ dzd 2 zOof oW iBs € IstsB I
ftso jton dz' .

[ dzw sy’ dz€ d Yy'! sEts weodhOoO 3t ) dzO fn
oL tcOrzdzS sodd&3d W stz dzOd3d, ,@dizf H h e deHls
Lo Stetslsdzgddz L dzOCtsd3. ABtedBzdzO (3. 49) , dzC
IsO¢ :

ToT, 4o z g) . (3.50)
ststedfmlskzs ydm: od¢ dzOHj dedd3 dB3J IstsH A, d
Cjtlsj i j teOls z teoatbzctiiss offdts devis,! fifws W * dz' ste Oy "
KOS dd hdvntsdg By dz0 y' ddlsd Isjf dzise d 2
' Ldg 2 Ccdzdedd L IkjCltsds ydedo st h d dz
osHBdtsMdse s etcdL sdzlslz o " dzZhd2 Ibtsh .

34. t sL9' WL Oda@y" odL 2Ozt K e3¢ j tgd
f" H yofm w' "’ o HBL OB Bilz, s &O* o dc d
BJicjetsoadnmn OBHEGSL OBB 9

(WiSlkdeads Mis! tBtslsd Isjff dztsdzOMmtsfydats’
2O odmatH' L CtdzH ] dzMOIststc O Isj f dzseo SEe B8
s ZEOEtc® d&z2O0 odnBH' L CBBdzH § dzZMOIststc ©
ZOo Odzls Oy j dzdz? IsO odL dzOYO' Is! Mw C B stcls
cseslsd kjod $d kO Ikjhdsdkse' ydds {ftt
o Otedzd S odL &ZOYO* s Mw GtodtesHEE B HY j d
GO Hjo' Oy' ', wWG¢' t©seBkdsodjd 2-cE dzj
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v s a3z OCIskzOdz' dzts® LOHOYJ ¥ ‘ f tetsGd

' Hdzso dzt 9 Odzts G s HY J o] dzO J dzj e’ L
Isj B j cOIskzted SO HjB sk Isjff dzsdetsf’ v figO ¢

Itsets tetsB SIS .

1t cOCIsdydzai L d&zOyd dzdzv 3tsH j dz° LO wWCts
¢ sdzd 9 Odg Isi BB J cOIskted ~“twkdlsk 1O "tz
Csdzj CIsstc® Ibjff dzsoasets dzOMsmMkz sdzv O {
MdMmlsj &3 By dzde s LOL @ ®dzg dz° Ris' olfJ fla@ats dzG
9 LOdzj ydetsmls® o H thMtsBdzdetsmlsj 2 & MmMyw

10 ftedikzh j dadzv, hts W' dz2 IsteOy" 2 dzd 2
stsBlsts dzOIsdME ' HL jd&Bded~ o tSH, hodHC " Ml
h ' dzt dg' Mmls Isj f z®o ts'cdg" '  sWs's&'EZstcB®Yy " 2 dg
Ld3" deg s8lss mMw o L Odzj ) detsfls Isx' "dz' & 'dHt,o Y@L
h' dz! dzg' mis (' dzlsd dzmdo dz" Mis! ) Isj § dzt$ §ois-G s
ftslskydz Mls! § zOMIsO) , sy dzdeots odwOL dIsd

W=W +W, W, (3.51)

1 jteh d?2 ydzjdz k2 fteOo "' 2 YOfmls d dz Y-
Bsdzj Szdzvtcdzj, OBt ¢ tsdzH 5Kl JodizjH detf j tej dzj @
ftow dsts ftotsftstey’ 2dzj StojW' y' ‘ dzlsk Isjf dztstf t

T
W = 4/ m= (3.52)
X
HjaiCjU' Yy ‘dzls Isjff desftotso’ Hdgsfls' , CC

mifslkskzydz mls! ¢ dzOMSO, d3;

vils] &3 J cOlsktc®, GCtcOH.

cShs odaHdlsd L fjtojHEzBseod s &Lk
to' Hdhdis[, WlolH2 50 MMC j dzj IsO f StetsH sts €5
By 20 ftojHMIsOoadlsd © IsOCBBRBEZz 9dcdzwH

= [+ o1 1), (3.53)
Hd y & ped Isy f dzsf tctseo ™ Hdz Mmis! 9" HY 59y -H dzfs
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f sted st sk d .

rteeedd3 ydzj desds k to' o dgw dzdz (3.51) 1
Isj $dztf H d dets® fso' wLOdzgy L o dzOfmdzaj ¢ ' Ht
ftoesf stey' 2dzj "hodHECBMIs® W' dz stcOyY"

W, = Q‘qu. (3)54

H jby o, I8B' * BdzO Isj ff dzts* osdd’ @)t O H fo' H d dzd

eyl f JIsBdBO Isj f dzts® dgdz' Mis! ' Hddzd, &< Od

yiIsB' ' dBdZO 9 OGO, CaG6/ d&33;

G=mg-MS &ZOH ts9 O?/9 dasda@ls, &3

gihodHC Mis? W' dz steOyYy' °, d3 / GBH.

vtej Is' 2 ydzj dz to' o dzv dzdaw (s3] .fxiAs)o s @t L dp
sBkzd3so dzj dzz IsOC Lo Odzd 3 Htetsj dz' -dudidgzmitsidzC
(lssBlsts " Hoadh jdedz" 5 Isj &3 j tcOIskzted SO dzO
mMddz Isjtelsw yOMmlsddesS to' Hdded hdzwv atsdz W' dz

W, = C; T4g,. (3.55)

L Y! BBz tw-ady B Isj B jOIskted " H ¢
ftesyjfkz. ltwtd fjodd: Htedykh jdde" S BLEH]
ftevdiis ftesf stey’ 2dets L d3 dzed IsdmC z:

T,= €P, (3.56)
HikEMmjtoj Hdaj dad 2 € tsjuWVtsS dgff) ST, O pdy s 2 €265 ;
tisdmMs t' wWdded, Sc/ o3
V " oadewdedz (3.51) wfflzhjdO M ZOHS O

dzOc tc' 9 Odzdz tc' Hddzad o dzOMdz' HC ~°~° Misdmd
sdmM®E " OB Olsdydzed?2 dzOGctc’ o) . v L9' wWLCE
5j B jtcOlztcdzts ¢ ts Csj W' y' * ddss 5 tsBS & jdjlr -
Isj B j cOlskztedzsets totsL h d tcj dadz™ H dzw otsHJ)
LOCOdz desilz Isj f dztso sdBz B O dzO dzfy . dH 9 O ©dztH fiy
ZOctc' 9 Odedz? otsHd Htod "  Hodh jdedz" IsdmCk
sSsBlss2® MOL " dBOAg dB Qdzedzy " H o dzdotsd3 H s
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sC 0o d odtOLd (3.52), (3.54), (3.
'z desfls' Isjf ksoseEts s l:

W= </ m%+ C;qu 4eC>iTq, (3.57)

1 ' dhtset BBCE, &tydkO d&Of dhOdsedoweshdk:
sjf ko sets sl l:

W
““X = Clm—u+/ “;m /S—Wna. (3.58)

skls & 90 YOMmlsddO HO' GuUskiiztzh & gdater & &
{000 HY o HdZ L d3 teldeef Qqca;fmﬂi;u-(q@m) 5§ f dz'

sj$ha fstesHd HtsMLqu@ u'rlsﬁzts‘tedmzdzl(Hts {

f " Hshod ' St odz' ) .
sty W' w/f'jdelg H YR Hdetss Isj B jtwObkted L
s dzts' dgdz' Mlss  &zOMIsO:
= 8,9,n+ $g @GN, (3.59)
Hjbond f Jlssd30 Isj f dzis' dsdz' Mls! MCjdzj sO  ts
mi2teEts sB'  BO 90O, C¢ / &
ulf " dz dzj ' hjdedzv ' edewdze (3.57) O (

WT = & tuo/ ur, /. [ T
L T s Ds = 3.60
X Eu e mop,u mun (3-60)
slzle=' Is @=b.
Hl Hl
t " odgWdedz" (3.60) ‘° odo HdddB HIW, ] d

SHdto B tcdesdzse ftslstsy’ " HL J di3degd s o SH.

v O0¢ MO By dzO o doe jMmMisd ' o dzv dzdz? H dz
fslstsC 9 L wdj!''Fotsr Mmddiils

it sLedzvdzj 35 L OHOYk odL dzOygj dzdzy Isj o3 4
otSHESL OBtStelz, WHts daf®'C d o dhed gztc H dzts &f Ode, O dzf tzl
ez to' 8% d (tedfm. 3.
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HOY' f cts
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15¢

L 3" delz IsJ o3¢

[ 45] .

] 8OR 50 ks Ydyubk o Guizfv sHigzO s v o ERtse OR ¢
Slsted 3O° B3t dgO M 19" zoff dord R sk te) O

Bodz keOy

%

V=1 - U,

km

_ g

X o om’

(3.61)

Hd He T fsyOlsCtso O MY tsls boytda ts dzts M Hzts ¢ SstS fg @z C

9" HCOYylkzo Odadzv ; L

mifngj toJ H dagV

fMe j toH dztse d dzd

f sl kfde Ss ' § &0 S Yk o O dzdz” .

JdwoOL (3.61) M

sfdmko Olsd

1l ZH] B3 L 9"

fesyd M

t=0; T=T,,

H "  HinEQoHEHY o&dfOwd
Isj § dzstf J tod HOY'

wWLEko Ol vyJjg tef

o dzV dzdz"

o J ¢f
LO IsC
(3.62)
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t>0:t=0: U:U(’;]gZ', (3.63)

HiU,- y-f sodzd?2 it OH Isj 3 JtcOIlskted dzO

yodn (tdfm. 3.2, 9). ltd2d B KOS Edtse
t>0: X= & T  «t (3.64)

LB B8 (3.64) nOtcOCIsjtedL ' Is! Mw  dz' dz

dZOHrtsHdIs! E fd&zO0Mmls "L " y¢d. v Lt d@sc
T,- T, =cons, (3.65)

rdzv sy’ &€ d Isj ffztspEhne ko StcOf s zte ' o dzb f

M syoOlSkz dOBdd) Jjdkz (jttjHEBsSok (tts Ml

bf! st fesyjmz W' d& ksteOy' ' . uvH' dstd
odteOLdlsd kOCd& yddzs ds:
24
—(T-Ty). (3.66)
C'I
sEB-CjW' y ‘des s dzstsB 3 Qezde” @ dzwydzdeiizlz(
LO ke (3.62) ° (3.63) ®BOdHj &OMsLY
{ Pe [P 22
UE gt gt T RAR ). (3.67)
- 163, x 4, ax §
CX=sad £ 378 Erécte- d x e (3.68)
2 A h = h -
& ¢
o 1 h= é-Pez _H_ZX_Z I'g _at, __XX
H 2|/F,’ gaz m =’ FO_?' o= a

CShts LOd fMis: bkdktsed (3.64) ftod?2dewls
' Hdz BO' Is! v MstedB S FYIs@ ' Bd2ts Hegts b | dzdh
f ' Histed gz Is' v M’ 2dtss, Ists tefsL o' WLt

t
fsSHOdR]?2 LOcCOd dst ¥ tstedlkzdtss (35%19),0

WEdC R BEO IsOCtss L Odzj 3 dz' Miss :
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R~ Y=g"¢ (xrehc+ ( x e (3.69)

| 6 Odzd Ydz© Reldz@zEjuddz¢ 3. 68) ° (3.69) G
R= 0; ftR= 1. =1 ®,sMisOdzgdz' 5= EZdiidsod o tol
9 ' Yy LO dz' dg' 2 dzgdd3 L OCStsdetsdz, WwWC odi
9" HBEkZoO' Is' Mw BjL jtojtcods LtetsMmisOdadzy Is
' H2B®E Isj&fjOlskicd o tHofdzss sehyy Moy
tcsLfH dz Isj B jtcOlskztcd .

1 d otcOntsolzs yd GCtsdzoj Silsdodaly; =lsjdf,dztstf O iz
stedszdz (3. 67) (3.69) GltedBBO' B

R EgE wrher (xe 570)

[ BLEOREdGESS LO yY' ‘& Wit eB®ddk]se O
sHd o ' Yy L 8 Uy HB 30 Uuw 1yjtejuL
" HflsOd 10 & LB ' & hk'lk:Mmw dO 2,2 U
CChts 3 LdzgjRlskoOld CtdHbCldodass I
W' dz' Istclzeo Odz' dzts dgha] 2"d®'tds'd, HisyB I8 Bfets =0 (
sjf dsftese ' HdsMls' St adz O ' Hishod
50Cd2 odcdvH:

==

(O]

(O]

12ax
=y o B - B, (3.71)

10 9" HiNlsOdz 100 &3 safdzdaBig9 QP ¢! M® . 5
100 H'B bj®fjtOlskztc® otsHd © oBHBL OBTfSte
70% 9" H BOCMdBOMz! desets " H2BdE Isj A3 J teC
1 Glted 30dzd ~ 0OdzOdz" sdydzddz " dzvw = sd3 H O dzd
o dL dz2OyOdz! dzgd a3z W OC Iststefsdgdadil= daGsHts ' ‘9 O dzdz'dz!

Ctsdzo j CIsdodzO Isjf dzstf jtoj HOYO
sdzHzCIsdo &z0 MC ZOHtSo DN M i By Yd dz2OL dzB
tesL ' ¥ 9o O0dzdz Isj f dzseo sets W tcts ddig[lr.§ ts dzo jtetOY
Isd fdzsoe d?2 Witsdzls dzOBlEzo O tc'LSdr BGBtedM
o dls’ Mdzj dedzv " HL J Bded~ o t5H d2ZOG' Isdd3d ot
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35. [B kddskzoOdzdz?r Hjo' Oy'  Isj &BfjtOls
Mo jtoH dse ddzd ¢ jlsjtedsOd dets’ d  Istg fif easdaPsen'
' HiesEjBlsjtod Yydsets tjyddkk Lsode " dg 5°

" HBedBs, s jWjiSkded Mis!: 1O Mlsos" d
LOdZjydlk: o' H Isj&fjteOlkted O HjB' ISk Is
v s d3lz OCIskzOdz! datst L OHOYJ ¥ Hd@ozd M) ls Cmd fijls
ftose dztsL zo Odzda” Bsy dzd o d - L3 dz § 5C OL dz
e dzsL 5o Odgse s YOk wseslsd fdmlsj &id.

sifdzsed?2 tiydd €oE@GEes d dzf2j &k &0t dz
COH Oy' ‘5 kO Ijfdskss, s ' Hd BO‘ s
o dL dzOUsQ B j cOktcl ' HL jdRBdd: otH, WwWCO
dzj cOIsdodets’ (HfjtojtsatsdzsHy jd Modsd o)
osHd CEj2Ljt ' 9). v Mmets yjteck ' HLj d&d
sjf dzstsB B dgz s s s L f tgigls 2 § @sGed , Is jsth®' ydz
¢ ' CdR ' H LOMK Y0k o' H oBdEscsm:

tkn otHd o Ljkd 2 Stte', ¢ ' cdn 4
Bsyj o' HBEZOoOdMY §'H ofddotsd &' HiO
sztcB zdzj dzls dzO) W ' 2 s tc®@y“ 85 C Of " dzwtededn fd ¢
5j &k jtcOktedztsets COH' ‘ dals®, CtdojSy' "’
Bjtokls!: EyOMmk: daj SHdd, O HJjC' & CO odt
WistedBzo Odzdz” Isj B j 6 Olskzted ' Hoz'jwRda('SH ®dsdid
fslstcj Bz’ fsHOd htsets odoyd dedzgw Htcd G
Htsfpdz' HYy jdedg" 7 t' Ldedmr ©dH' & ' HL J dBBded » ¢

[ ik tesetlsd ‘' hdwitsdk OdOd Lk j¢f
HsB SO ts5° L d&3' dzd Isj B jtcOlskztcd oM Jd d3o Isd
s stejIsdydese s 5B tclkzdzlskzo Odzdzy d3tsy dzd & sMls”
dzj 2 Istc Odz' dzfs G jsdzdi® y el dz@R| flakzsls j © dz' ydzd o
flo j toH dztse d dgd, W G° By zls!  dzj ¢ Olsd o dzts
CitljttOd dts’ Isj§f dzsdzOfmtsmdats’ fMdfilsj &g |
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r dzw ftetseo jHjdadzw HEtsdz HyYy jde@ o wdemisdls
LC O dzg fsBLHEGY Odts ¢jtlsjtdOd dad 2
iSMyjteddj des Oz dgd R HBMdz HYjde BEEZO L O
Bilte' 9 kO odctktodj dz0 MY jy sqdiEd o
Mo j oH dztse d dzlz L teSL ISON 59 Odzd s dzO dz' 2
o' Hftso ' HOE Is! cdzdBddz 29,00 & 34,00
tc' o dz' osHd ©® Mo jtocH dzse d dz 40 a3, HOIsyd
dzd Y Yy HL jJtSC OdZO o tsH Gy @2 fdgts o ds@ I sizis its
s5j B jteOlskztcd o' steWw o & My' tsLlsOh o

[dzv oddk s 9 Odz' Isj & j tcOkkted o §tdzsts
5j &3 j 6 Ols iz ts dz’ HOIYdS d (] tc 3t f-204.j Is o
Ujitodstst jtojlso Stcy o200  otlfjticRasdaB E 1 joig | Mls &
od 3 ot 9 Odz! dats’ Isjnmndz $d UVvELO dadsp sYUP? o
od B tot o Odzd 7 Is-jARY jHEO Istz tc2 700 BA w0 st C O 1z
B' dz' h,j] Bddi wHsfkmSk 1, Idf v, &OSMd d

0,004 (t).
1 2tcOR o Odzde" 5 sMsBdzdodr bkdtse ftetso jH
(f Hodh jdzO otdztse' Mls! * ojdkzdS O cdzdBd

ytslsdtc! sn f Ote HOLydS o dz2O0 wHd 2 Ctsfy’
NdqdzOozd IsO BilsOdzjoddd jSCSOUdSBEIS I zv O¢ B
By dzdoses CtdsOSIskz ftosotsHEz L odzsetss
O & Myw J02¢d CdlsOSCIs' 9 HOLYdS O Isj d3f
LOdzdIss jBECMdHdMSE Micds:s .

[ dzw L Bstolz H Odzd n L oddz tos 9 Odz! dzd n
C cdzlgjtdass MAXYCON FLEXY, ftd’ HdzOdzd?2 Hfs
Yd oL hdze L -48SB 'fto@RiSdzOyYj dzd?2 Hdzwv fted.
fjtej HOY' ydWttse s’ CdgW stedzOy T a3t 4485y d W
sO ftoslssC &REA) Mo4dbips 3.
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t df4. 3l.di tes o Odz ad s dEidridsdmjttd : MAXY CON
cOLtsBE L BdzsSORd ttsLh o dzdzy IsO
RS 485/ UBB;ddiBtss 9 Odz! dzgO CtsMO L
sjteitst j ey Pestftes B8P L 4 ;6 wilo s dzls Oy
oddi tos o Odz dets o § ez’ )y o JjoIEs@ak Pogiz
SF/IUTRcat5E W C ddgts' HdzOdets H O Yd ¢ d,
flo j oH dasoYslazls tets dzj tetsd3, tetsL IsOh 59 Od

1 O HEf SdiBsSE 58 tesL tetsB dzj dats’ Oo lststst
HdMY jlsyjtedL Oy" ° dzO BOL ' i tc 5 G tc Oydapsc s
Manager) Is @ o i tstedmMisOdzdzy d3 WHBsod tsetcOd3lze
Di agram| Continuous Function Chart)
oddi ot 9 0dzr dgdr ftodMmlstects” ©8 L §fSHOM "8
"dzlsjteftejlsOYy’ T IsO o do JiHtg Qzddf tc e Ol Isots
o] Odz desosgz  yOMm' . wdzW stedzOy' v L HOIsyd®¢

"delsjtco Odzsds fOowlIsy M € zdzH.
[Ctcj d§ tcjL zdz sOIsd odd3 to¥ o Odzdav Is j
Isj &3 j cOlsktcd oBHd oBHGhdsMdsEs ctstedL 5 dzk



tdMm.5 31" LEzOodz dzj ' HBsBtcOY j dzdav dzO
L Odzj ¥ detsyls Isj B j cOlszte 9"  H Y C
Mo j toH dzts o d dzd mMdMmisj s s d3ts dz' |
Isd § dzsdzOMmsmdzs” M Mmisj didls juldfri OB
ftso bttWlsj B Btc@Bgtcd dzbo dhdz' dzO G c
SO 29 @B tcOlsztcO® o o jtocH dztso d dz
MsOlsdydesdzz tc' adz2' otsHd o Mo jtoH
dzd ¥ Wd HL jteC OdzO o SHAfj ¢ ge@en @  fighf
Bsdz' ststcd dze &z

¢ dzOdz’ L GOSC sf dud dd-  nidyf]deiCdsjofejddz’ o t
d S jteddzd dzlsOdz! dz' 2 Mo J tcH dzs9 d dz’ G dzd B d dz
cstedL tsdals dzO@ G jtslsj tedsOdz! desdslz  §f sdz' ¢ tsdz'
101 VSO ded, odwoede IsjdzHjdzy' ¥ o' HA(Jdz
otsHd o Mo j tcHdatdsedefrdz’ ,f thdlf s d Isd dzOw o dz' fr
o0t Oy wa yYydms ~rOtOCIjtedMmisds, O ftw d3d
sj B JtcOlskte o Istew ‘ otsHd 9 Mo Jj toH dzt
Olsg3sMW¥ jtedzgdn L A3 dz Isj B3 j cOlskzte dz0 1cEAEIS
[46].

10 ctcOW ' G WMEEMIsjB. cO' Is! v f tow d3d 2



162

9O’ Oy "dd Isj B j Okt fshisjic0 'L @LsBAY
S jtedj dzols BHSL ZOYdes fsCOLEZ, Nt
o jteH ko ddz W OCIsqdpdztBl Gstcld §f B Otc O dDtc gy 1 ¢
ftets dOWodz fMls! fjodes’ LOd®Sd o §Jts
oMisOdztso dzj dzdz?" HOYJSO. ¢ §BHOER hj (s
tciyddBEz d2O Mo jtocH dztse d dzO= , hts L dzOR BH W Is
fsCOL @lefdizj frsH ' B dzj totsL f so s HY j dadgw Isj ff
BOCd BB o §BSOLddC' o IsjdfjteObkicd ot
3" fmyw tetsL IsOh Iz 9 Odadzw HY jtoj dzO 3 d o dzj dzdz”
L g O dsy Mo jton dztse d daséa ' Hink lsdg2Mlsy |
ftds SOk YOMk SCttejdvy 2dscEts LoadWLEO IS
B ylstebedsets fosfistil ,fi' HslyadgftgHoOUs & whigs o jt
Isjf diztsls©O L oM Hyk' Is: Mw L otHESE hod
slssykz' otHBdsMdd?2 cttedLtsdls [ 46] .

st lsdydds fdgshf kmisdlsd, ht WOCIdyds
Btsy ks Blzlsd dzilssydzddzdd, t©OLBd L IIsdd3 e
s5j & j cOktcd LBjtc' ¢O' Is! Mw ' fsolsts
Sy jteddj desOcdz! dgd R Htsfydz HY jdgdg" R L o
o dd3 tos o Oy tctisd®@j tc'Co Hdzv " delsjteftcjlsOy’
hts Bbkdzd odSttedimlsOds . 1 ddzd SO §dlso
f  HOBHE w¢ Hi ' dsjtftejlkOy' ' lsted BOd]r

ey fjtjo t86d GltdkOdds i) wdad dz' Lisdpdst
s5j B jteOlkted otHd dadyuj dzj2btOd dscts
BZOIs § BBOIsd ydzd 2 Of OtcOls, o d¢ dzOH j ded 2 9
LOCtdtsdg tedetsfls’® WistedRzo Odzdz ¢ HictSE j Sls | t

O dzOdz' L Isj B j tcOls Iz tc dztOdetS ote jL i diz8is dxf jadsTody
LOo HOdzdzw * odte’ hjdedzv 286t dzj dzgtsy dzd o |
sj ki jOlskted ¢ ! SR fwste' v ' §' HLj dgdz
sMS ' d $d  jsUsifHHO WO das § ez o  dzOH e OR
h v RO dztsf tetse * Hdz fMlss SO Ctsdzoj Sy' * s .
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BO* odte' N Odz! dzgj L dzOyg dzdzv o Istsdsz o df OF
fjtejd3 hjdg otdzsed, " nOwOSIsj todets H dzw
o0 MezedzddzC d, h ' dzr d2 CtedMmlsOdz® ydz@ ¢ ste!
9 SH, hts BO* B My © HBBW] ftetsdedC dzdr
stc' h ddzz o Olsd d&3d o Of dzv € O dzd , f*  MCtsoadC Odizd
s $daOB Zzo O Is¥ Cwdzoj Cy' 2 dztctshlsdey'j dg'dh J dizd
hodHCtsMIs® W' dz steOyY"

V Lo WL oz HOdW R yom Isdfd ¢  HietsG J Sl
CdzOmMdW "' Czo Olsd L:Q@Q OH scEzf@ dtslarsdzO L B ) O dzdz™
OB dz' IsH Isj B jteOlskzte, O IOCBY L O BLOKGO
roddz . 1 ®tBBR 9df OHGC OR sy dzOi Lok He ddsd Is
o HStedls' Mmdmlsjidd MisQ d3g H tclgjcSEflas dzj dzy ' 2 «
OcOMOdzdz? &5 Isj 3 j Ol kztcdasts™ R~ o ddz' .

1 ZtcOrRlzo Odzdz" d3 tsB 5~ sL dzOC (cdzd B d
Isj B3 J cOlskztpdes ¢ O azs C zOMdW¥ * COy*' &, )
By dzde® thdseds Isdfd ¢ Hte®cj tslsj ted3’ ydzat

[ MY tsdzj dzy’ 2ded?2 sy ¢ Higpe joply Bz’ o dat
Ld3 dzO@ Isj d3tf jteOlskzted ¢ tefpr Sdr f ste' H
sfdmiz' Svdndy HQUesdeatsds A kzte' (OB dz' IskzH
Gt Istcdydzs 2 ftesetejfMm"  tod LB dz' hj dzdz
vsO0Cd?2 Ibdf wiydddkz dBtsyj Wsttdkkze Olsdmw L O
fted Bisdzj-C tzdey jokiiisd o dzts Bz Is j f dzfs s B dsiz' i to Ony
t " Lddyy fodzvecO’ dzdh j o Ik, hts o
WOSCIsdydzd tc' ydzd L di3' dz Isj B j cOIlskztcd
o zOMmIsd e sflsw oz ¢ tefm! Cda f st H ‘ L B
dzj 2 stcOdz! detsects h Otk (L OCtedlsdBz)lsdy OcCH H st
hodHGC  Miss " dgW " dzt stceOYy" ° . v L' wLCEZ L
LOoayHd fHjtejodhi® cdzdeddzz L OdzV ¢ Odzdzv
G' HieBGE  Blsjted3 ydesets toj 3 d iBlz) . v fjth
J St sdzjLdS t@cfllsd & * lsdetfstEgisils j tedz’ YydesG s 1 e j N
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a) 0) 8) 2)
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L OC ted Isdi?2 § S M) dzjedzyd Qtetzfsls o 2 ;dzo ptyfn’ 2
LOS @ qoAzp j e Chhgsd2 [ 46]

[ S MY s dzj-daMC @ didsg 2 sd{ €' HEEBCEj isj
MfsMmsjte' ¢O' ! MW dz® H' dzv dz€ OF, MC &zOH j &
(cdzdded), o wGCdn §'HLjdd otHd fwdhikls
fedyusBE ' ° oCw@R isshr b pdkigdd & t©j y &5 L
e dzOH j dzd T obHElicdoCddd §oesHOB], ofd
Bsdzj Cbdviedss Ikjfhsftess ndg My . Aj2 I
MY sflsjt' ¢Olsdmw b o dzgzlste' M dz' 5€ tsdzls d dzj
fslsky dddd kseh Ok .o tswkshtsORCd Rdzj ¢ e ®
L ydzj deso OdzsMls' . v kKOS R ©O2&&OR Isj dif
hOwe ' flskwetsd ©sCk o' Hi' Ldv' Is: fw iyl

[ BLYGH dz Isj & €018 L @dzddedd f ds'Odktzdp dals
bPtcOR ko Odzdzy a5 ff 5o j R dzf ssqE o @ Getc Bis gz'ckY dztc Ols
o' odgw dzdz" &3 Akt
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sMS' & $d MOP&HdrBjHGEE @z B OCOtste' ydz'
Uj B jeOlskic® " dzj2lstcOd descts h Ok o
LOdd" 08 yd iy f sfls' 2 dgtss foslsw gsd tosC
BOGOLte" ydgddz yd < d&z0ds. 1 06 3 0dzr, tBMWGE |
C'dz ¢ MY sEHsYBEy jdz, O * LO bkttds Od
1 MisOodzj dgdzg" HOdzdr ftets tod y ddg Mmtsdgw ydat
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Yyjteelz LEd@sodzj dzd?2 yd&dz' ydz' mlsy o Otc O Cdrd
sMisOdzdz? ftso' WL OdzO MC &zOH dzgts® L Odzj ) dz' fMls
4 Od3j stsdzgz HB9Gcd?2 yYyom dzj ®HOo Odzsmw
Ciydd ' odw “tkdkssedn eoetH hsHE yd
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s W'yt dels By e @UIS" § dzdz s
o' HosHdEMBY B L HNJ tcg ZOH dr ¢ His® o fztkr Gk tc ts
[, "t MyEsydoaO’ Is! MW lsjf dzsodds dzOmtshsd |

U O, (4.1)
Q=mMgT/ 3600 (4.2)

HJQilsjfdzso © jdzgjte™ "W hts 9" HoaBHdIS! Mw |

(1ddzj Sstedqydz®@ jdzgjtceg' v, hts Mftsydo O’ Is!

GIfdstsBBO BOMtse © Isjff dzts’ dgdz’ fls! tds; H d dzd

mi 3BOMO Isjf dzsdesm® v, €¢;

pTitc' LddywY Isj B jtcOlskzte Isj fzhdetsimts™ ji te

10 HBftsd@cetsy Witedgzdz (4. 1), (4. 2) Is¢
SO O0dzOdz' sdydets, oL tcOR 5o Odzs:
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[ = 1ie®sHG I s

U = 3,0.
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3T BOtE jto By dzf¢d sy detsmls® totse
sBHEZotd o) dzl2de" s BRSO jde sy
fslskzy dzsfmls” tctsB silsd W OdgS 52 dziz l
9 J dzlsd dzW-IsTHEEB B B3/ 16 5y BY jStcOIskztc O
fteddsj dzgdz’ oyl o3 tetsBlsd W OdzS 52 dzO
sBHEzokz; Tidj)yldids , 6t¥Btslsd W OdzC 52 dzk
SBHERZoBM to' L dets™ " dzlsj dzmd o dztsmls®  (

cShts LO 100% JWJiSIlsdo dzsmls”’ tctsB SIS
BOwE jteo, hts odL fzlrgOkz HELBYE IR O, Ik |
WOdeC s2dzO o " dghdr toj yddBOR totsBtslsd sy j
f dzsh ddz * dgh dn stcd Czlsdzd € o H S f dztsh *
odL &2OYO' Is! Mvw W sted3lz dzts® :

Kn = Sn / Smax ~ 100 %, (4.3)

Hy: TEBJW" " y" "dzls JWJgSIlsdodasmls’ (St W'
wed2 Lo det st fmqw jWjCIlsdedz Mils! ttsBslsd ¢

Smaxi dz0@2B "' dz h O fdzsh O IstcdCklsdzd ¢ O ( dzO:
stcd € 2lsdzd € O, wed?2 Zdsdy s €z’ Islis'dgn W ff * dz@ IsEd lzdz
9 HtSBtO) O L3 dzgz Isj 3 j e Olskztcd o ftodd3
WOdzeS 52 dzlz) ;

Sni fd&zsh O bktdSbklsddso (' dh" f dztsh *
ftiew BsCklsdtsets bkiedSbkkddt O, wC' Lbklsottss
9 HBBtOY O Lz dizld Idfjtaleftfdi’ td Qldzdz ) .

wL otOrkzoOdzdz" d@3, "5 Smax = S2 IsO HOq

By 20 LsBdlsd oL ORkdsS SsjW' y' ‘ dso
tseslsd YOdS 82O LO Wstdhzdss (4. 4):
K1= S1/ S2*100%=(a*4b)/2/(a*10b)/2*100%=4/10=40%,
K2=S2/S2*100%=100%,
K3=S3/S2*100%=(a*7h)/2/(a*10b)/2*100%=7/10=70%,
K3=S4/S2*100%=(a*1h)/2/(a*10b)/2*100%=1/10=%0
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odf Otcdzd € O, odL dzZOyOe mw OO IstcOABd H >
o MlsOdztse dzt 9 O9 MW ZO0 " HiMis'O® ' o O dz@ddz]ls|flak
MdteiHdz 57 Isj B jtcOktcd Isjtf dzsdetsy' w dzO ¢

[ dzv G Hictslsj 3O dz! dats’ Is § f dzts
fnls O dzts el Pls ' A u5



207
43. Sy jtod d3j dzls ©Odz' dg' Hisfdz" H Y j dzd
JWiSClkdoe dzesfis® mMdMmisj dsded L » ¢ & B jnte® dzdztats
ftcdf seo jtendzgj odr h Ot &8 ~tolzdzlsk

431. [ S jted Bj dzsOdz dz@ (OktedzO EfMlsOd

sifdzsod~ ftosydifm o o MdMmisy Bls) § zswT 2’ dz
ilsjfdzso d2 OF¢thizery Els®ice

( $MY Jj tod d34 dzls Odz' dzO mis Oulas fy &2'OH ¥ i dizy (i~
ftesyjMm" @ o MdMmlsj B3O § jtojlsostej dadz? Isj f ¢
Isj f dzso Iz J dzj tcg " © H dzW ftslstcj B st O
oHBY sMisOyYOdzadz? IsO L OBjLY jyj dedgy Isj r dats
2O Ikjtdltte' dtsadegb sz joazi e jIsdSd 1 ¢
LO OHtjMmMsr d&. sd o, okdz. [ jltesdztse ™ ydaC

10 tediih fAsCOL O0dz0 MstekzClkztedzO Mnaj BBO
SB dzZOH dzOdzdz , hts oadCtstcdMmistsoalzo OdzOMW H dzv

[ ts ¢ d&zOH Iz d St Jtedd3i dzls Oda tslftpdz’ H Y F T
jdzgjtcesjWjClsdoe datsfls’ Isj f dzsdzOMtsMmdes @ s I
o' Hdzso dzt 9 Odes’™ jdgjtecjIsdSd 161 uvSteO dzd
M ZOH O s+ Mw L Hottmn Mo jtHdsoaddz ¢ dzdB d
IS4 § dzstsB d3' dzdzd ¢ Od3d (SO da We3datf tsHO UsfrrzdOogz! dzd
sjf dzso d?2 dzOMmMsMW OGS Sdiah,] SO OC s Mmdmk
od a3 tor 9 Odgdz? Isj B J tc O ld& 6 O &2y efifglevj tc & dizig'o wf oz
s B3 J c@lszwgddBls H Olsyde< ' o H dzw oddz act o
fted d3' N6jdzlzda d dz'eedzffldtc Ols Isj § dztsdesfy’™ W, fdMlisj d
SO o' LEOK LOY'  tlsteddkdOdedr HOdzd - .

[MBdZde ' MisH H Odzats’ fia] fntsH dgsfo  ‘dzd Is i ,dz0
otsHBIstedo Csd3dz M Ote' ~“tekdzskz (cdzddzO@ IsO fr
o SHEsdasMdats ¢ 5. | ¢ sty dz'sHzls BHnbde'tcH detis L Is Oh 59 O dz
Isj f dzstsB d3' dzdzed S O to' L dzts’™ CtsdzmistelzCy® > L |
mMdMmilsj &3 o to' L.dz' 3 O jtwplfW] ' tecCdstdr@oudz' ™ H Ols yd € «



20¢
o' Ldzg 2 cdzdBddze L hOetsds fowls: d3jlste’ o
0,3 WGrdz 8] yomilsddz® Mmoo j toH dztso d dz.

[ ——F——
L7 ] [7])
7 LA A VP
T g
1 L 6 [
g — =l
1 > ﬁ _ : _ 20m
d L 8
) L R
8
it dm. 4. 14. ( MY J ted o34 dzls ©Odz' dzO dzO Is Iz t¢
Isd § dztso d - fesyd m o z fnd

ded L’ Csfslsjday’ 2des’ Isjf dztslsd dzO¢
CJjBlsjtodsOdz! dats’ | daj itefgd J to rodztshy off fighis
Gtoj B:4dzUA SH ' B dzd 2 Isj ff tifsts® U3 dabatfS
Isj f dztstsB 3’7 dadpcf Slzts o 6 2 T RCATHECHS 2 @2 ;
oHSIsStedo § 2 hfojesh dedz dals'lzh, €9 to n dz
Ctcd L 5dzls

[jsHdCO ®RsddsOylz ~“tbdssodn Isjf kst
o3 tot o fAddlEts’ 9 O dzd - L BBOY j dzO dzO

 Olsyd S d Isj &3 j tOlskztcd 3 dzOL j d3dz" 2 )y
o fMlsOdzts o dzj dz'  dz® Jof tetnf§ YaliFn Stk S teso SH OF
OCkBzdzv Istste Isj f dzSsdfm SH ' dz@ OdsAYH K™ o' o d s
wdz¥ ste BAWPIWJE ' o L dz BOZOMW Oo lstsBOIsH y dat
fj S kzdzH .



G)
4. 15. [ jIstsH Bs dzls Oy Iz T te Iz dzl
GJBlsjtedzdOdzl dzd 2 1 Ld3g dgHs:H @&)H dzts y |
tetsL 3" M j dzdaw € J tsldsjj tff difsdz'Bd] dzdzd ¢
CtsdelstelzC y*' 2 9 Mo j toH dzs e d dz'
Isj B j cOlskztcdzd 7~ BOEESE D ; Is B dzs
L Bsdzlsso Odes 3z o e dzv H ' fjtjH
o) 9 jterndw YOMsddzO ~tekzdzlstsd t5G s
dzd ¥ dzv Yy Ofpls d dz0 s =BEkzIdEE(Ects Isj

odd3 tos o Bgetfetzs e RicOIsB zdzd o S sisd f
¢SENSUSe. | s dzOddr ciz®H 9'd sscPlsOd dyl
9[611.6 B Ot
rs mdmlsy &3d §° HCdz¥ ud dets " Mlstyss@lisgd &

sd S

C sy dz 2

dz' dg'j'f zftlzB YWY o Isj §f dzstsB d3' dzdzd ¢



21C
BOc ' flstcOdzv R foslkstl s} f detsdztsfy' w {
o dMsC ) & jcObkicdsd®l StdskteOd dOL j dgdat
[OlydSqd IsjdfjwOkicd oMmlsOdase dzj dz  d
Hsoydded O tosL &3 NOdglsd de (& sl fadak@ dz o

dfisjdkd ' HBLotdvsIls! odd tsoOld Isj &y
0,30 d&: 0,70 d& 1,20 d& 2,00 o& 5,
5§ f dztsdzsfy’ w we k ojteldSOd dz 2 yOflsd

9 C(tdzlstetsdz' dgdrm IstsyS Or oettedL sdzls Odz! dets’
H  dvdzy' & Y G jBlsjtodsOdr dzss Mo j toH dzts o o dat

Kopmmesnit Jenennit
+ Dimmit + it

+  |Kopmasesni Jenermi
+ Bimsit + Bimmit

Yepsomgi Crmit
+Oing +binm

-0

t dfm. 4. 16 . gnj B3O tetsL d&3° h j dadaw o dd3
Isj B j tOIskzted dzO ¢ drd sy dO 55,j ts1sQ |
L sSdzH On



211
J J S jtod &3 dels Oz dz' 2 flsOdzatse 4 H d
odSsicdmistsozs Is! Mw s j tc d3ts PQ4AtBRlIs o Stcs & Oy '
{sBsyYd?2 H'  Of OLtdz o dd3 icuOoAD dzgi B Iy ,ABY7

f5C OLlsdiSdzis o 5°  * dgj tey', SoEp® iz h&izh | Buwpf
BOC d BOdz' dzts RBsidOdzcbo G uf &FBfsB VO 004 (t ) .
1 Biltss o' LEOE LOY' ~ 9o tjxdd ] C

HOIYyd&¢' o, LOfdmMd "= ©® Ota' 8 SO 9" HfsB
CteOW " €' 9, eolaf] Chgtadstg| O tzis slc®O® s B3 | t Ols -tc
RS4851 1122 rR1 sz Bk C' dz CtsfMis’ fowlsd hIskz¢, L
tesL 3" M jdzedm E NPQOQUsctz@dgd@p dzL @dzy L f | yJ dzdz
HOdzd n) BlZdENISOdztse dzj dzgy dzO f J e dzOdz! ded 2
fs5° Hdzz o O9 MW ‘LdzH oBCdaAES sty © Isj B j t@¥Etcd
fjtojlsotstecs 9 Oyj ds (tedfm. 4.17), ftedL dzO .
fjtej HOY' ydWwtetse s’ CdgW stedzOy T a3t 485y d W

tdm.

) b ydBEdzZs Oy ¢ slsjtedOd dsets Isj§f dzsse
CsfMtss, 5B d&OH OGS H OdshyedSOtss ol jdzzl, j toLOt
wdf. 4.18.



t df. NSy B dzls Oy 2 T ehdsso et sy
odds ¥ o Odz dzts C SEMs % , H O lisg g
sj & jteObkied b Mo jtH dss ddk

4.3.2. [jlBHdSO fiosojHjdd" HEMd H
jWjicCkdo dzsils® 5§ § dzts dzO@ fy ts iy dlzts dfmlsj
sjf dzstse &' dzdzd € Osd , bk totsk O 50 @ btzg d3dfizj 2 ISt O
sj & j tObks

[ st HOdsG tlgdgWH s dz" a1 df i dzOyJ dzdaw d W
GJBlsjteddOdz! dzs’™ Isj f dzsdzOMmsmdzes’ MdMmisy di3d
CjBlsjtoediOdz! deséts Isjf dzstsB 3" deded S O dzO tsfd
Htsfpdz' HY jdz22 L d3 ded Isj 3 j teOlskted ~tekzdzlsbkz ¢
BQlBOIsd Yydese s dBisH j dzs 9 Odzdz” N sH 5 wvo(dzL,dzO Y. J

r dzw ftoctse j HJ dzdgv d $MY j od d3d dzls ©dz' dzd ~
Mo JtcHdzsoa ddzO cdzdB ddetse 20 Bjlste' 9 IsO L " &
1 jteh Stk Htsoyddetste 20 djlste' @ L tetsL k
HOIsyd ¢ Ods, hts o' HYtse ' HOB IS0 d;dzdB @ d0 0 2
LOCt' fdzj dets dzO G J tslsj ted3BOdz! desdzz L sdzH |



213
CsmMk Blkdzs sSCtoj BB L OcdzdB dzj dets o j tclsd & O dz!
&ZzO dz2' 2 Isj B J Oskztedzd i3d H Ols ydo&,00dgd , d3;h 0 ,
0,70 & 1,20 o&.

1" 4yOfm ftetso j HJ dadaw Hsfdz' HY J dgdzv B Iz dzd
ftesOdzOdz' L zo Olsd (s jtcj Hdz tejLzdz sOIs(d
cdzdeddzed “tkzdzslz dz2O o' L dzdes yYyOfMmMmsedrs H' d
LOdzj y dz' Mils! Mmjtej Hdz sd3" MW ydzth n Hldzy A3 jsteAQ 4
Ttekdzstsosets BBOMdJokz d3. sdf 9 0O.

¢ dzOdz" L I dztsW ' L dyded ro telz@iEsAC ISde® d ) lizd €
BB Iste” © o w©WO2t5dz sz etsdzgz, HJ fJtetso BHJC

1 slsted 30dzd = HOdzdr dBsy dzO0 LitsBdIlsd o
Is | defQls zted ftseo' Istew, od¢dzd ¢ Odz L a3 dzt
odftctsdz’ dg® 9 Odzdzw, " Mistslsdets o dzdo O Is! dzO
ZO0 cdzdeddz HEts 0,30 & Ixj §6yddOs yd |
Isj BB j cOlskztcd o stevw fotslsw cdglez Isjsagtfj ta@
Tthkdskz. [HAZOC, & MmMEsmisjtt' ¢cO° &3 L dzd y
0, 70 d& GORAydd rd3,L di3" dz Isj &3 j tOlzted dzO ¢
fted2dgWIssdzsz B3OMh IsOB' odd3 tckz dzj BO' .

v OB dzd yvw ¢
viMjtejHdzgj dz' IsjfdzsW' L duyde ~Ac@idBEIs ptcdf
ftotso j Hj dadz? H48lndz' H % j dadzW

1 B4 1O0L90O (|} slskyd [ BO " d3C vd f-dzts [u J B3 J teC

h Ots hOtelkz|Isjfdzts' d ftetso' Hd f tes9 ' H

( d3) C / Q,( &)

(ro/ 3| (167 &A

1 426 dzd dzts € 0,08,0 19202880 0,5-1,5 0, 4%R1
ytsolsd?

2 1 Ms¢ 8,012,0 1600 2200 0,250,35 0, 3%A1

Hic' BdztsL |

3 | ozd dzO 12,0620,0 1200-2200 0,2-2,0 0, 7A1

At dzt dzO




214

1 HOdzd =, slstcd BOdzd r ftotslswesdy X tso lsda®
Isj B3 j cOlskztc® ~twhkdzlslkz dzO ¢ dzds d dz HIS 2
fesMmMis' 2 dese s L dzdy J dedey fted L OGOdz dz2' 2 HJC

(WJiSls Ld3gj dgh j dzdzy o dzdo 2 Vints dp®y difts cHt® d
of dzdoz tOH' 56 j dadets’ Isj f dztsIs d hts dzOH Rt
MisMmlsjte' O i3 ' o LddBsead2 yYyOfm dzO dzj L

t JLEdz IsOlsdH ts ifalR z1£ dgte dsts J Sy jted dB3d dzls Iz
Isj &3 jtcOlskzte ~“tkzdzlstso scts d3@dydfp dzls O dz’'d dztsdiO «
wlp 1 ¢61v feskwvwegtsds tesClz, BEZdAdZd LojH,jd

v OB dzd yvw ¢
1 Odzj ydz' Mis! Isj B JjtcOlskztcd ~tckzdzstso e ts

tctsC Iz (slsteddzOdz’ J SMY Jted d3d dzls O

[~ ¥y L d&zdB ddzO ( h, d3)
0,02| 0,30| 0,75| 1,20 | 2,00 | 5,00 15,00 | 20,00
ytsels] 80 | 13,0| 150| 16,5 | 17,0 16,8 12,2 12,1
d&zd sty 50 | 9,0 | 11,0| 12,5 | 13,8 14,2 12,2 12,2
Gtkzn | 45| 80 | 90 | 10,5 | 11,8 13,0 12,0 12,2
m" y4g| 30| 55| 7,0 8,0 9,8 11,8 12,0 12,2
dz¢ Isd| 2,0 | 35| 55 6,5 8,0 10,0 12,0 12,0
BJjtejy 50| 40| 4,0 6,0 7,0 6,5 12,0 12,0
Co ' Is| 140 115| 95 8,0 7,0 7,4 12,0 12,0
ste®9o | 19,0| 16,0| 15,0| 14,5 | 13,0 11,0 12,2 12,1
yjtee | 210|180 170| 16,0 | 13,8 | 110 | 12,2 | 121
dzdf j|24,0| 220| 21,0| 19,0 | 17,0 13,0 12,3 12,1
My toff | 23,0| 23,0| 22,0 | 20,0 | 18,0 16,0 12,2 12,2
o jtj fi200] 18,0 19,0| 19,0 | 18,0 17,0 12,2 12,1

(v) (124|126 12,9] 13,0 | 129 | 12,3 | 121 | 12,1
(puv) | 220|195/ 18,0| 140 | 11,0 | 105 | 0,2 0,2




21t

bdzOdz' L. dZOo jHjdzdr HOdI- HBL OGS L t
Mdted Hdz Ste’ Yydzd A u ¥s'j WY jotaddlabrfizird € S5y dztsc
odd3 tcs 9 Odz' . v 06, HdzW L OL dzOyjdzdm 9 IscC
ftocd2dgwlstsets dzOdsd LB ' dz' h jdgdg" cdzdBddz O
12,63; 12,92; 13,04, 12,85; 12,31; 13,26; 12,98.

{IsXd, Hdzv fosdnds'Qojdrpdditts’ L OHOY' , hHts f
o' HY so ' H s’ Isd B j tOIskted s(hr), ts
fMd oj Hdz2' SOtedW d3j Isd yded L dzOyJ dadz"{64]nJ toj H dz' ¢

1020y jhizdzWL OHtso tsdz! dzgv © Lk dstse

(puv) (hr) = 0.

WLH Odzd - , dzOo j H j dzd ~ ) Is OB dz. 4.5 ¢
dzj 2IstcOdzy deseg s h Qriglz WIS j d3fL jCeidolfstagirs Yzv ‘( h tz)3
L &ZO-BBHdIs! Mw 9 3 yOr 15 .

l dded ¢ OF i dIs O dzdzv dzj sB ' HdzEMIs' ml
' dzlsjteftej IsOYyt T ®WIEtcd 3@dzd - ~H @®&dgd W,OR Mz dzC &2
BsHJ dzb 9 Odzdzy, HdEW f jtejo' teCd tlsted di3Odzd

[ Olj 30 d ydzsz dpteladgijdziy jotafQ IstizAdoto oL O dig bz dtss
Gdzd B&f daff yOfiqidzOo jHjdes ©® twtsLH dz 3. 2.

Il " Hftse Hdes HB  wfpi@d dzp detelZdzy L @z @ztp'
dJWJdSIsdodz mls: tesB SIS G' Hiesls j tcdzOdz! dzts
dzd MIsOB " dz' dzgd = o~ Hdzdr T OLOAIJ ISttOR, (59
onrntsH' HEt Isjf dzs@hntsmdzs™ Mdmilsy &i3d

[ dzw sy’ dzs d Jdzgj oG jIsdydets’ J s DOzt o &
oS BtedmMlssolz’ Is! Mw ¢ tsjsW 'y 'tcjdsled Blctg Catldy W tstg
weodzw* MmBBSE 9" Hdsh jdadzw ¢ dzr CsMls’ j dz t
Hts ¢ ' dzr Csfyls’ d dzgj oG hts oadltcOyYO’ Is+ i
B' dz'/ hsd?2 Isdd3 Htygd&sdzdmis Odzdzw Is j § dzts dzO
ldL dz0yo‘ Is! mwv CjW' y' ‘' dzls tcOdemW stedzOy "



21¢

TOUt
(4.6)

K =
Toue™ Tin
5jf dztse ts

out
HiTow T I B JtcOlskztc® dzO0 o dnm SH L
Thilsd B J tcOlsztc O IsizOf detisielets| figls ¥ f dzB 5856 5  dzO

Clj ¥ oud? disd L dzOYO* o' HfSISE

lojHjds
jWiclkdodz Mis! twselsd Isj§f dsdonshds’
s5j s jeOkzted Isjfdksdsh v d&O o8itH' L
CjW' y' ‘das odudgdz® s' v L O Wi
& ko
k-?ngglm%, .7
Hik T CBj% y' ' dols beOdny stedoy' = iy fazs
s5j i3 jeOkzte' Isjf dsdsh' v &0 eotsH' bk odf
cd isijsdsd

‘dls st OdzmW ste Oy
" Hdz Rz Rl teoOdsiz@H § s

Histe' adzs * 10 Uw.

k iCsj %" 4"
ftcd MlsOB' o dz' 2 o~
‘"HdzO kj B j ©OkEO

o n
1 ktcOrRkzo Odzdzw d3 K deO BB g O‘C tsj deO Wy dedils:
a e T Toout™ Tein 20
k :g_ é_r 1out 3 sout Sin l;lg 3 10@/0 ’ (48)
C 8'iout” Tiin Tsout U=
HJui JUsd &3 J eOlsztc® dz0 o dmatH' L C tsdsi'j2zm
9ntSH' 2 o d{

Isd § dzsdztsfp®™ W dzO
9dnmaBH' L CtsdzH J d

IsJ f dzsdetsm’ v dzO
9 BBH' z odt

s B j Okt
Us ol IS] BY j OELO dzO
MlsOB' dz dz' 2 Ilsj B j Ok

isOlj B j OO O
5§ dZszOmsmdets’ fd fls§ o
pOH' L

Ui in |
G' HicBIs j o d3Odz! dats”
Usini Mis@s dzO Isj &3 j tOlskztcO® dzO
G' HicBBIs j e d3Odz! dats”’ Isj f dzts dzOMmts mdats”’ md Mmls J d3c

tdLEzdz SO tBBL cOn £SO ols4@dr.H J dzts 8 ISOE



217
v OB d{6y W
it dLEzdjlE€dd tcd d3d dzls O dz/ dzto6" tH fHEESdEY ,H YdgQ@izdaw ¢

L d3j dzh o Olsd MW
"H G dzd B ddzd

9]

iWicClkdoedz Mls:
o f)ls O dzt€ otsidg j R de™s 6" Ots szl iptsfoizds fi

cselsd Isj{

| &dB dd2O ( h, &)
02 035 (0,7 [1,2 |2 5 15 25
Qv , |220 |195 |180 |14,0 |11,0 |10,5 |02 |02
K% |333 |295 |27,3 |21,2 |16,7 |159 |03 |03
[Ode hsHis jWjClkdodasimls' tsetlsd Isj{f dzt
o flsOdzso dzj dzdz? ¢ jslsjtekOd desets Ctdzj §lstst
HOdzd i3, tlsted BOdzd BB 20 tshdatse © BOIs j BOIs ¢
{sLB" X dsfmls’ By dzd o b dzOfjd H &G

Bstel sdztse * ydad A

Odzlstetstf 56 j dzdzd

E izsts o

Hitsmdz" HY J dadav .

1 028" dz M d?2 Ctsy W' y' ' dals Istc OdzmW sStcdZO Y

o MlsOdztse dzj dzd d3  dzd ¥ W d dzj 2 stcOdz' dztsc fdzdh O

oMisOdeso dzj dzdz? Ctsdzj SIsstce® S W' y' ‘' dals IsteC
v OB dA{ryW

t 4 L zdzislg Geldeq) Is dovpdztiedots 2 dzC 2 o " HiBsIsC 2z, o
Ld&3j dzh o Olsdmw jWjiCIsdoads Mis! twsBtslsd Isjf

' H cdzdeddzd oMlsOdetso dzj dzdzg" ~tckzdzlstso SG s
1 dzd B ddzO ( h, &)
0,2 0,35 0,7 1,2 2 5 15 25
PpuU , 22,8 20,4 16,8 14,6 10,5 3,4
K,% 34,5 31,8 25,5 22,1 15,9 5,2 0 0
lted ftetsy Clslkzo Odzdz mMdmisj d3 HOUAsAzEsSA3" Isydds

sB ~ tolz dzls z 9 O dzdaw

oL &zOYO* Is! mw

s lsd BOd o




21¢€
jWiCkdodgsMmls' MmdMmlsjdd. 1 jteh O MS&OHEB O
Ctdzj Sstste@, 0 O HiEEOSYY dzdgy S W' y' * desk
mdfisj k. Itdusdkkz ssBdHe' S &OHEB '
“Ghdstosets Stdzj SlsstcO.

4.3.3. [ ¢ fpY gizie © Tiggzdzis . j Qipdg"y dzs Mls - dals J
9 HBBtk dzd L CStsf tslsj dgy' 2 dzts”’ Isj f dztso t5°
Is 4 § dzfs dzO f s fy dzd d3d dMisd BOBI o  H 6j G
Cjslsjtk0d dsct § tsdw

[ sfe " H J Sy z2 OOy dzOw 9 dzd n ] Ut
CdeW stedzsOyof,dzdhBH B HBBStekZ Isj f dzsets® j dzj to
1 Bz ¢jlsjtedOd dats¥ o jtoH dztso d dzts C
zOo C sdzsfoe j toH dzso d dzdes dzz f tesMisste’ dEOr H S
EsC' 9); LOM ydshmls' Ilstedes Odsmls' kO
5j B jtcOktcdy Ctdzdo Odzdz? ¢ jtslsj tedBOdz dzts @ |
Jud L ftodf ddzj dedzv &5 H tetsyj Mz Isj f dzstsB O3
ftsdzjy d3;, L Odzj )y detsfyls’ * dalsj deffdo desfls’ o' HB
54 § dzsdzOMmsmdzd di3d Md MisJ BOAMNs dae® M) ¢ 5 dzfsts!
fsdzy [64] .

s B jeOlsktedsj f tsdzj : ¢ dzOH dzd B
(jSMijteddj dZsOdz degses) *  ROIsj BOlsd ydzs € &
L 3" deded d©3d cGtcOdzed ydzed 3d EdRtse OB, hHts L Odzj
toj ¢ Bdzlz, toj q d BZzO, tcfBtstdsef tstBC P ,CIs L d3' dzd
o ZOMIsdotsfisj 366 wkdzsk ' .

VU nBH' ftoctseo jHjdedgW HEsMdz' HY j dedg" B Iz d
o dCtsdzOIsd OdzOdz' L L Odzj 3y desfyls® L &3 ded Isj B
yoOmtseodn H' & dSOR o'H HGEZ fMists BHESEH U
sj &3 jteOlkte v o' H cddedde h Hdov ~tkd
CitlsjtdOd dzgdr LtsdH' © (G jslsjedk3Od dasc s



21¢
( SMY J tod d3d dzls ©dz! dats B Iz dzts o Mis Odats 9 dzj ¢
Isj i3 J tOskztcd LBodz Nhdzg' sets ftso' stew, od¢Cc

odf esd3’ dz¥ 9 Odzdz" , " Mils s ls dats off dzd o O Is
L&ZO-BBHdIs! MW dzO ¢ dzd B d dz’ Hs 0, 30 dg. dzdley,
HsBtsea | Ctdzdoeo Odzdz Isj di3f J eOlskzted ftso' Istew
Ttkdzlskz. 1 OS¢t BB  tckdzsse Odes, s Isj
fteslsweL® d& MwWyw oBO' IsjdzHjdzy' & HE § sMis’
L dzd X § dedz 5§ B J 6 Qlecfted ' fsuEz’ spgf smisj 6”6
LOdzj ydz' Mils! L d3 ded Isj B J eOlskzted ~tokzdzlskz
fso' stew o Iss2 yofm, w¢ IsjBfjtcOskzcd {ts
2O cdzdesddz ([HetsdkOw s d Spdg® o dL dzOydlsd
Isj dffQlsztce® ~“telkzdzskz d&O 6 dzd B d dz 2 d3d ste(d
f syolSkz o mwyw 18 Aw Hfts L dzOyj dzdg® 15

Isj B3 J cOIskted ~tkdidskz dz2O0 cdzdsddz® 5 3.
ltotso jH jdes HBMdz HY jdedz" HhBBHB o dL dzOyY
¢ tsdzd & Odg Ggtsls jf usdi@dz! odztsH  * dzls j dzfd o dzsMmls
GJjBlsjteddOdz! dats® Is § § dzts dz© ) ts fy dzts © mMdMilsj s e
jdzgj o’ L GitlsjtedzOdz' detse 5 ff ts5dzw L d3' o
ftocseo jHjdedgW HESMdz" H Y j dzda h dzw A tsd3 L d3' dac
I f dztsIlsd 1 § dqgdz’ Mo jtocH dzcea ddz L GJjBlsjtedzO
C'dz Ssmis’ 6 Jitslsj edzsOdz! dzgdrm IsJ § dzstsB 3" dzdzd §
s OCtsy, 9"  Hftse' Hdzs Hisk dztls Mis®ts alzj wizd dets L
tesBslsd Juw ftod €Ctedlsdydzdd&O azOdePzls IOy i dzda
sO JS¢MmYfjted d3j dzls Odz' dz' Hitsmdz' HY j dzdaw L O
MdMmlsjd&dd © ' H Isj B jtcOkztcdzedr Ctdzdeo Odz' 6§
l Mis Odzts o dzj dzts, hts ftcd LOHOdZ 2 Isj &3t 4
GJBlsjteddOdz dets’ Isj ff dzts dzO fig O detyf” ' efiscfisfiifigiztaddL df
8A u LOBj LY jyk’ fsHOYUk Ijf dsdsh" ¥ H
v BB j cOsztce® ~“twlzdzsz k2 dzOeo C sdzsMmoe j toH dztso
dzj stcdo Odzs sz f jto' tsH' YOMEk (9HAHs dtsrpHdzts3sAsy



22C
12Aud (tedfm. ldedl 9y’ sz yOm toj ¢ j dzj @] ‘fjy"'ls
9 HBtStolz Isjff dzsots’ jdzjted'  Bsyj MS dzOH Ok

4 flannbie
@ Tpynna aanHeix Mpaduky
511344 pac (0 3an) (€] tec [ cvena | cymar [ 3 curox] Henem] Meom [pance ¥

1501 1601 17.01 1801 1901 2001 21.01 2201 2301 2401 2501 2601 27.01 2801 2901 3001 31.01 0102 0202 0302 0402 0502 0602 0702 0802 09.02 1002 11.02 1202 13.02 1402 1502 16.02
2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014

@ [@#) soe

t d M4.19. | tOW " € L Odzy q detsfls” Isj &3t J e Ols Iz t
CsdzH J d&zZMOIststc© SO 9o d f Ote dzd d&'Odztsls |
MdMmisj &3d o H dzOo Odzls Oy j da&#Y dzO -~

Sy jtocdd3j delsOdz! dgs HBso j H | dats, hts dz0 Is
fowls: ctsC ' o i S zzoloy" fipd s j d3o
zOo C sdzsmo j tcH dzso d dzdzs 3z f tetsls fsicdz' & diglf dztizC
Aw Coydsets tsCk). 10k ted BEdd od¢S t5dO
S5 Odzs 9 Odz! dgsé s MjLtsdz fjtejH YOS sd |
15, 35 1O 30 & ffted " tste' ydesBz Isj § dztso ts
[ ST jtod i3j dels Ot jlzs] detie,dztsh 5 s ) B j 6OlsktcO
iSOl Oy ° MdMmlsj i3d MlsOB' dz' L o OkOMW
ZO0 yOlkSkz M sBseéts stk jChMfdkzoksoy'



221
Mfsmlsjte' O Is! v jWjiSlk ftodlstssl Isfjly susts
CicljtokOd dsets §sdv (twdf. 4.20).

12 \
\_‘/‘

10

Temperature (°C)

6

4 1 ) T 1 ) r |l
2010 2011 2012 2013 2014 2015 2016 2017 2018

Year

tdfm. 4.20. 0dzjydz Mls: L & dad Isj BY j t
j Sy kzOlOYy"

odz’ , 6sbtd®od JjSMNYjtedd]j dsOd! fpgd "
BOIs j B3O Is d ydzd d&3qd tetsL e On 2 dz¢ Od3d ftcd o dt
Isj i3 j cOlsktcdztsc ts i tsdzw fted BOGOIBttOL 5
o' HC dzt yj dzgdz' Mmdmisj dzd s Odzj dzdzv [ 6 6] .

ydmj dz2 d&zO0 dBtsH § dz BOLE  Is' mMw d&zO HIME

CtOded ydzd & ' ff 8 te@ls Ctod oL i T2 Bt odz! dzts fyls W T
tjOd LsoOdzO dzO@ BOL' (IMABLEOH desc s § OC j I
[Mdzso dz lted BOdz L OCEdsd wdsmls' ' &

L dzd Isj BB j cOlkztcdzsets fsdv fted yds d y:
100 3 lIs/ o3



35

30

25

20 A

s e L LT

background
temperatureof the layes

10

(1] 2 4 6 8 m

tdff. 4.21. 1d& dd IsjBZf jtcOlkzte § dzOMml
BsH j dz¥ o O dzdzw 5 j B j te Olsiz teddtistz jsdz!
sj BB jteOlskted ¢ jtslsjtedBOdz dits s daPt
sj dfQilszted f &zOMlsO ftod dzj MlsOY"' 5
f syokSkz fjthtsdts o C dzs yJ dzdzw
Co0OL" MOy’ sdzQtedesets toj ¥y d d3kz

1 6d L OHEQZECIS fGR s § dzts o 8 a o dz@E © datiz® > 3
kB j cOkzcO® dO odB’ Mo jtoH dtsddsded d 65
f " HojHjdedg? Isjfdzslsd LtesdzO B dzt N, dz’
foslsvetsd § oSk IsjifjwOkicd § ZOMsO
o' Haddzj dzdzv  Isj o3 j 6 Ols Iz tolxfl joxy' Q47 W2ts ddis#e. 5° L E

AKdSdz ydzj G tsolststej dadz? toj 3 d df teots fifs' tshv e
Csded sjfdsod?2 dzOfmsh daj tsedl! dg "¢
Isd § dzslisd, hs'ls! B i3y jWdshgits o d d3q Isd § dzts o c
so0OL"' MOy sdzOtedzd?2 MlsOdzg, wE¢Cd2 o' HftS9 ' ¥
LiesMisOdzdz” Isj B j tBE L tzOMsO'i Btzbtc RHD S O o
cf this ®EC (.



223
44. 1 Sy j tod d3j dzls ©dz' dz' Hisfdz" H Y j dzd
JWiSClkdoe dzesfis® mMdMmilsj &3d o d¢ sted Mmils Odzdza"  dac
fjtchtsets o' H foo jtondsd oBHBdsMdsSEs ¢Sk

441 [ SMY jtod &Bj dzls Oz dzlnls QzPEsaze@zO H dzv  H t
sjfdseods fsyjm o k& mdmlsj 9 dC st
CjtslsjtedsOd ds’ jdjtwec' = o mdmisjd ¢otH
CdLiddiifzs e 2 OF k ki dzit &5 6 E D fj €y & 6 &

t sLedzVdd Bts | ¢ MY J tod d3jsAsOetd ddzlzy  ma jintsly
Hy jtej dz jdzjtea’ sdflk 4 Aw (¢l ted
(S jtod &3] dzlsOdz! dzO0 bEMlsOdtso SO * Isjf dzstss
CL Hotsh o jH d&zts o d da, 5B &zOM Ists9 Odzd -
L'  Hdzz o Odz! dzgd m» Istclz B Sl dc®dpdzw * w1z} d3dzde™ dz
¢ s dzls to ts dz¥ ‘ odd3 to¥ 9 Odgdzg" GMdesea dzdrm Isj -
sjfdsodd &OMshmsd O §toddOH Ok Mgl
(WO 82 ZOB], GBjtejyjoddd ekt tHO
i Sy jted d3j dzls O dz' wdpGdzw b ) shiPmias®ss O ¢ ' Hictsls j to 3O
PlsOdzsoa Sk o' HCtdlssets Isdfk. 1wddydy
LsSBGOY J d20 2O twdm. 4. 22.

16 Hdes fteddydyftsets’ Mmaj&d JShYfjteddd
fOyYs ' bk HoBE tjydBOTiHd 6P i gdy iz
bz’ sz @ Codzndy' “ o Ocdedz ftodds b j dz .

CS LOL&ZOYOdzs! odh j,H tshfdztsHecfsSoiszas fifts 6O
¢ Hicslsj tBOd et 5] f desdzOfsmded s Mg mlsj
sjf dztsdetsfy' w o dSCtstedMmlssolze s mMw ' HL j d3dz
fjtejHftotsj Clsdegd?2 jIsOf, ftoslswegtsdgs WEisa
HisfdW b des stcOy' 2dz teseslsd O odL dzOydlsd
oL sdzsk, 28et W' d SOy 2d2 o dzOMmlsd e
sy' dedlsd jCMi dkzOkOoy' 2 d H ELABSi@EEE S cHsLigidd



224
ftctso j Hj dedaW 9" Hf s9 ' Hdzd = L ORBH' ® dzj d3t
~nOOSCIsjtedMmMisded EMsOdsoSd * LOBJjLY Jjuydl
sjted3’ dzgz j S dzE OISOy ° . v OCty Yy' HOdZ ¢
J Sy j tod digsdzls Oaiinls Odzso € O Isj §f dzso d 2, G
MsOdz fosHEZSCIsJodetse s otSHBdMdcets cEtedL
H' dzv dz¢ d HBfdz Hy jdedgw [ 49] .

="
—

\\ UI
Q@ >

t dm. 4.22. leddydfse 0 Mmnj B30 JEMY
IS § § dzts dzO fy ts ) dat€ ' te dfipdshiglds] dsd Y dzts Hacft O ded
f'  HL jdsded 2 T hddeh 5B 2 9 dzO Mo j o H dzE
f 56 dzd dzO dz¢ dz© fi) 8 P Oef dztspzflrtrds;ts o] (7
Isj f dztso d 2 tapdntsiz dzw §', 7 dg'V Odiz® fist? fgaf
hils. )

10 bjtdltt' =~ H' d'5dzCih j Hobxditis o tf teids Hel? t& jozls
(fpe. -~ 1, 7, 8, 10, 11). ufm' fMmojtHd
stekesfteso sHOR] ' ©B®&O"M ks Od sOC, 6



o HEOYy<d, sO¢
Mo J tcH d8®9o dodg sdzse " ydzd?2 L ilsddz L O ftesW ' d

74

228
6 dd3 dzO G dz' Is O dzdz'

wdf). 4.24 [59].
1 dz |
4| R 11

—
sy

39,68‘@

100—&—8

4,00 o

s ——

tdm.

1 Ot € Odz

4.823) &GO

49 JtoH e d dzO ~

a3 SBBH'

9 e ts' dadaw

Slsted BOddz® HjB' bk

-1

o jtoHd&Zse ddz

1

L lsOM o O dzdz? o j toH
MY Jted i3 dzls Oz dzts” G ' HedslES) to
fd flkg 'BaS cdlssets Isdfk [ 509]

BdzO fsBlztej dzO L

sjf dzslsd WC itk bissHzO Is € fis®

L

Bkyotm: Csets o tsH tsdz



22€
My smsjtjydss, otdd® tB®ZOMIStss QA {6y
Bl  jOCMYyjtddj dzbOdz des’ kflsOdztse §

Mo jteHdzsaddzed ~ 8 * ~11.
Ho jcHdZcoa ddzO -~ 8 BEZd&ZzO ftotsBlztcj dzO dz0O
1, © 7 ic4A],B S dz, O H'TQdSHIs ta3dp Iz tad odgdm'H dzts ©

cdzdBLd@E o' f dzj d&zO tBMOHdZdd3d IstczB OB H' Od
40571 49,5 & omMsOdsodz dzd?2 (dz' Jtetsyf "’ dzj dz
1 gy dzv yOMmlsddzO Mo jtocH dzse ddzd B dzOH dzO dzO
L O dzlzh € s L 11 m. v Md t6d HJ dz'Bdzdh» | tisHedz
H' O3 stesds 32 B3 dzO cdzdesddz 43 d3 9 MfMlisc
cltsHtsdz 2 80e. ltetsHEZCIsdodzad?2 o BHdatsfdad:
BjtjCM' S5’ kO dhtsotf jdstes Wikt sk Mo j BHC
teSL ISOM 59 Odzd 2 -BAD. dgbzg B  alzdiz’ P2 fstesHd
ssdZE® Hte' BdsL jtodzd Misddz Mo ' Isdztsm' ted d&3. ¢ |
oMisOdzeso dzj dzgd?2 dzO cdzdeBddz 32,0 d&, O Isjc
10 Uw.

d=215 (38

7 f”*’/dlsz,ﬁ
A I SN 10
—— 20
= 30
40
50
. 60
70 N[ jtecjd’ | jdjdlzo Obt- BYWAC dlsdad 2 70
80 I 80
90 77 e Ls i | 105 T o |90
100 et e s e A e e T T T T P2berkn T T 00
o [ B T e e
120 120

t dfm. 4 | bdas'cHste s | sdztsé ' ydad 2 tetsL Isd d

H' &2z d EBELHBoaY oW ™ dz ¢ Is (
Mo jtocHdzsa ddz [ 5 9]



227
4.4.2. [jikBHdCO (o jH,ddz" HEMd HY
jWiSkkdodesfls' ¢' Hislj td®Od des’ Isj f dzts dzOf

r dzv e dL dzOyj dadzgy j W jHStdstefle jdasdgdsdz! dZists B tslds
MdMmlsjd&dd o HCtdlssets Isdfkz o  tstc' o dzv dzdz
dzO f) ts ) dzts mMdMmlsj g ® LOStedlstsets Isdf iz,
odStsted Mis ©dzO d MY J ted d3j dzls Odzt dzO G' Hiets s
LOCStedistsets Isd tfdg . 3YeBl H ols j fffipdtdiplsdj? dzOMtsm s

stsdzj CIstste G' HiesIs ] tcdzgOdz! dzts’ Is § §f dzts dzO
LOCtedlstsets Isdfkz (tedfm. 4.10) w g dzw ° fn 1
G' HieBBIsj tcd3Odz! dgdr L tsdzH O, CByjdz L wCdn
f 5C dz@H j Gzddz yvw d&3d L Hotsm Mistste’ dz o3d s Odz
G' Hicls j tedzOdz! dese s S tsdzj SIststc®@ o Mis Odatso dzs

c¢ ' fsfjtjHd, HORO Mdhls) 4Q fEpoy
Isj f dztsL OB j L-§ b g gleddaH;d ytf t8 o O dadz” .

Visdydd3 IjfdsLoBjLlfjyuyjddey Isjtf dztsdetsfy
Yydtes zd *  f ¢ Sdydilddpdfzazts o d& de®figtsipy dzv © L
G' Hiesls j e dgOdz! dzts” Isd f dzs dzOMmts mdzts”’ mMdmilsj d
CtsdgH j dzZMOlsstc©® Isjf dzso s 5 2@ smbztssr  ldsjj ddy
oHd E oBHB2 A . vl fdzsdesm’ 2 9 HHO
Adg) " fdzv ysscéts Ldzsolz ff slsteOf dzw ° £ € sc
9 Hdgsodzs* Mo 2 Ibjfdsed?2 ftlsjdy Odz. v
L ORSC dzz s staelilzh do dgleldy S tsdzlsztcz L O tcOR EZdets €
f'HL BBz - s@lBH,IsS @ Offels d ME O° Is! Mw Csd3f toj fr
1" Mdzv  MisdM¢ Odzdzy W te j-1s21D L A ds j tiipClSsiEbify dediorls
Hi §JwfHsQ'f diiso ® MdMmisj sz ¢ Gdelj dglzy W EOkizk 't
1" mMdzv ytsets yYydqSdz fsolststes * Is! fimw .

L tejydd3 CsdzHdy' & 9 Odzdg? Isj f dztsdztsy™ 2
ydtel zdzs * fits ¢C Cotezjpifldgtditazts o d& d@®R®Oh s mw L
G' Hiesls j e dgOdz! dzts” Isj f dzts dzOMts mdzts”’ mMdmlsj



22¢€
B3d 2@ WS sdzH | dz O st sjf dseoscts dzOMshi,

LOBdtO® ZOHd&dh Csokz Isjfdzsolz jdzgj teg ' o
sj B jtcOlskztotss T8 dkuh buetsde®@ I sSlstcOf dzw *° k&
Hdzs oBHB2dRI, HJ o' Hdzse dzs*® Mo @s IsydfSe
fsolststes * Is! fqw, ydad LOBjLYjyk s fw t

fjtcjBzoOdgdz?" dz¢e Hj2 IO tsBBlsd Isjrmrdz €d ¢

1 OL j 32O yOfMmlsddzO® B sA mMdMmisj &3 &GO’

L Offlssmtse 28 Is! Mmw Isj f dztso dzOMmtsmd S H dzO ¢
Isj fdddNsmdz®@ MdMmlsj BO o  HCtedlstsets Isdf iz
Isj §f dzs dzOMts fydets” MdMmisj &3d L OCtedlstsets Isd i k
f4dwhtsdz oyfjf @ustHAs dzsmdzd 2 ety tsdes, ©OOHLE
dZO Hdes otsHBS2dB]. 1 OL j BdzOdzdy O s deidz®c jj € dipdf
MS ZOHO' Is! MW L OSSRz Istt® Isjf dsests’™ j
mMdMmisj dds® OoalssBOISIS d.

[ sted 3020 f jtcoddzdzO Isjf dzso O jdzgj tec ' W
ity SOy’ s!' mw s gzdb)dsd dglz dz8f 8§ asd3 08 j L § J
s j dffQlsztets® dzj sB R ' Hdats® Hdzv ¢ sd3W tstels dzd
tesBtslsd Isjnrdz €d.

1] ®Bdlstr  ftetse jHjdzdz? HEMd HYJ dz H S
odo3 tct 9 Odz! dzgj BB ZOH dZOdzdz? *° Oo9lsBBdIOIsdL s¢

l 3" e 9 Odz? d2@ fJtodd&zOHd, HB ME zOmtd w'C
HOIYydSd odlstcOls Isj §f dzizdi®Of jvlzdz’ 8zfif IS @G d2t§ edziiz
YO M ISdsiiy dzj S Mz .

 Olsyd ¢ d Isj o3 j tc Ols Hzteffg j tc o TS ® dpizds dz jj dz'd30
Is § § dzts dzO fts fy dzts Jd dzj 66§ Isqydsts’ mdmisd &d
oddz o 9 Olsd Isj B | cOblcizik detf &gl * f et Miststc”
cdzdeddze 29 &, 34 & 39 & ' IjBfjteOl
 ObydSd Isj B jteOlskzted IO tc" oadaw ‘"9 ®8&H(J,
G' Hictsls j e 3O dz! dzfs’ Isj f dzs dzOMmts fydets” Jd dzj t6G
HisL o sdafdg'lste® @OIlsd Isj di3tf j cOlskztcz o tsHd I[sO



22¢
[ Olud¢d Isj B j Ol &dio tsa figs @ dzme@ddals gk tlzd3O
sjf s OMEsmds’ jdjtecjlsdudets’ fdmlsy dgd L
s B j Okl ostHd bk oSHEB2& s j &5 j ¢

Coydese s LsdzH O CBdzj CIsstc® MdMmisj i3, o Mlis
®Bd sted .

[ dzw o d¢ sdOdedizy dz'fdetsc s OdzOdz' L & Isj ff dzts
mMdMmlsj d3 Bkzdzd fted2dewils’ Ctedlsjte" , o wC(
Isj mndg SClzs a3’ ydz' ¢ 0OLdedCd Isjfdzseodr dzOM

1. vjfdztsoO0 ftesHEkzSCIsSdodz Mis! ( Odzedz. Cc

2. sB@El " tyjtt lseotstej dedgw s f dzse s’ j dzd t6G

3. 1'OfOLtsdz Isj B jteOkte jWjSIlsdo dzts’
4. 1dbtsBO 90l fMis! dzO@ 1 Clls o dtts dj
[SMf jted i dels fesosHdofmw dz® feslswLy

fteso jHjdedzw JEMyjtedd3j delskz bk L ©6 OudzO dzdf 20 to

Codelsztclz Cezh i eB @B Hts oBjlstsHJdC d, ddf tets:

L &3 dz“ o Odzd @)

(OB dz.

4 .

) OOdj sted Scdskil

G Htslsj tc 30 detpQifpitsafy disdj~tf diffjsf Mls j d3 o °

v OB dzd8y W
¢ wdzH jdaff@ldtzc O

HS oS 5@t

fjt' sH ftotso jH]JAdER) HBSMdz HY j dad
sdMmisd &3 1 distg v Bf Jte(uj B jto] v BYfJtedl slskzy
d ZO ontys dzO o dn f sHOY Is 4
sjfd StsdeH j dzl StsdzH j dz Isj f dztsdzl fd fls |
s | sjfdise © jfd Mdmlsj dgl (S Is/
B/ ¢ dOMtsh dOMmsf BEH' o
Ad Ad Ad
1 2 3 4 5 6
| Hiotsls j todg 3,2 41-50 4555 50 14,2
Is j e M s M dz(
fmd misd 3O o
sd{ Lk
| Hiotls jtodg 3,2 41-50 4555 50 14,2
Is j fdeordn s ) dzq
md misd 3O L
sdf iz




23C
l fJtesyj M’ ftotso jHjdedgw HESMdz' HY j dadgv
Bdzd Glted 30dz HOdz & oustadsR d3 &3 dz ols jfigh j
' LdzdR cadeddzOn, O kOGS MO®s Isj &f Ol
CsdzH § dzZlM O tstc O
[SMY jted B dels Oz dats dpvi IscO daistm i) jdasdz O d tiztsH
MdMmlsjdd o' HCtedltets lsdfk L LOBSEsd ot

cdzdeddze 50 d&3 ‘' HtsMdls! MlsOB' dz' datse k2 Yy
1" H yYyofp HGMdz HY jdde"W BRzdzd o MlsOdztse
sj B jcOlsSRE] (( DAB) 2O odhAtsH' L e j to

sB tckdzlstso Odets, hts HOdE Ctsdzdo Odzdzw Isj A3
cOrzdzesC IsjfdzstsBdy dzz d3° 3y MiIs® deS O3 Iste
Ttkdzlstsds odh ] ctOdE@RgE. ) tetsdz] oL Odadzw (1

{ ¢ MY J tcd d3jodEjdsGdztdatxlzj dzts s HdW G Htetsk
md MisJ dzd LOCtedlstsets Isdf iz L Isj §f dzstsB 3"
GdzdB ddetse 2,5 3, Isj B j tOkZtcO® Isj ff dzts dats )
ZOMmMsmkz Ctsddes O s MBAw® B -df fsGudirdztc jLootizhls o2
fls Odzts o iflisd A, @ jbctfggdeolsiy distf j tOlskzte' 9 SH
27 )YBy B jtcOlskzteO Isj f dzsfiBEdzd$ daRj off ‘tsw™ 2 d
20A 4 .

10 Bhdzso JEMf jted 3 dzls Oz dets tslsted dZOC
Csdzsztclz § tsdzH j Az Ols jsdgtO] L Ol O Y@O o - BH'
Isj f dztso tsG s ZOMmMsmOo tesL tcOn B OIsidg ¥y dets WO J
ddej 6Gjlsdydets’ MmdMmisj Bd o ' dislsBlzizv CUs@ dat
Mdmisj d [67].

ledzd L tcOrtso Odz S W' y' * dzlgdsclg s dgiigz
mMdMmisjdg Hd&zw ISte! sn LddBsadrs & MWy o
G' HigtsIs j e 3O dz' dzd ~ mMdMmlsj d3 L GJBlsj tedzO
LOCtedlstsets sz, H J woowCisfmls’ md Mis j d3d
odStstedmlstsoze Ist Mw 9 | tols d ¢ Oaoddy) s filpsiisy,| wlf eksttoB
Bedzd odS¢tstedMmMlsOdz HOdzZ , Blsted d30.dz’ ted



231

" OfOLtsdz Isj 3 jteOlskzte JWJClIlsdoe dats’ tcts B
CtsdzH § dzMOIststce® o dL dzOyO*‘ Is+ v MdMmilsj dBse 54

(W4 Sldede Mis! Myigsy e yse @BdzsdeZy § ©OIs
9 dntBBH' L SCBdzH ] dzZMOIststc® v . lted fHtotso j+
Isj B J cOsktcO® dz2O odn BH' L CtdeH J dzlM OB st O
55A 4 .

" OofOLtsdz Isj 3 jteOlskzte JWJClIlsdoe dats’ tc s B
o dQftc dzd ¢ © odL dzZOyo"' Is+ mw HY J to] dzts d3 dzd
o MlsOdetso dz¥ * Is* fmw 2O ' HfMisOo 0dzO0dz' Isd Yy
MdtejHdz 57 IsjBYJjtcOskztecd Isjf dzsdesfy® v dzO
Isj f dzs dzOMmts mdets”’ mMdMmisJ d&3d 9 ' H G jict dztisdz@sfn) tldr
MdMmlsj disd L OCtdisBIFcsAw,Jfi® B8d&w ' Hiesls] tod
MdMmsjdi3d LOCttdb&cechlulsdflz 5Aw

1dss3O 9o Ols' Mis: mMd Misj di3d &z 1 Cll
odL dZ2ZOyoO' Is+ v 9 Otels' Milst BsdzlsOy k2 Ctsdzj € Is
Isjtfazs’ jdgjtee' . [ dzv G HieBlsj tcdzOdz! dats’™ ks
9 Otcls ' Mis! B dzls O k2 ) Yy ' dzOR7 0 2 Ols2difg to tdasdkwz
GJBlsjteddOdzr dzts’ Is 3t dzts @O fg & Iy tAslis4 O fidfpiely, . 1 QY
G' Hiels j tedzOdz! des’ Isjtf destg®@Bsiged zIs §ff Mis g wzd

] FtcOrnlzo Odzdzw d3 o OtclstsMmis’ Is JOf dais ods@dsd d
tesClz 210 It cotéda dzts o Otls’ MiIs+  MmdMmisJ d3d
Jdzgjtce' ' BREHj] ME dZOH OIsds O 11§ tdsjdHNdz' tcdsalz.
ftcj@dizj dz7 49 IsOB dz.

10 "' HIMERBEC OB odStsdzOdzdr tesL tcOn 2z dzC
MdMmlsj B3O o  HStdlstsets Isdifkz, Hj o wCtmis'
otsHd o jtonds SEs otHGdsMdses etttdL sdzls iz,
MdMmlsj BOBd &BO' o jdgBYNE QMiz 'fdedo OB dzdo ' Mls
JSBdesdz’ ydegd 3 IsO Isjrdg ydeddz § ¢ OL dzd & O B.



232
v OB dzd9y v
1 "HiME®SCd OdzOdz' L 2 Isj f desdzOftsmdzed = §
Ctedlsjte" wdsd, o wCdnmn otcOntso Odz-j] WS detsqiz] dy d
fsCOL gF¢ d

g¢dfmlsj 36| COR P v ted3 lq’lstsd O OL sdz I
(Wh)lJ S dzz| e Otels* fi j W j CIsd o dats
(es€gl slis IsJ f§ dzts dz© fi)
md misd d&3d
1 2 3 4 5 6
] " Hietsls j 30| 4,5 14,2 30 19 300 8-13
mMdMmisj &3O o °
sdfkz
lilsjtt®ROd | 45 | 14,2 30 23 500 8-13
MdMmisj BBO L O
sdfkz
] " Hietslsj 30O 3,8 14,2 30 16 000 5-10
mMdMmlsj &3O L O
sdfkz

tOLtsdE L Isdd3 dzgjsBrn  Hdes otcORtsolzo Olsd,
ftedqtesHdtsets Isj f desdzes® w dzOL OH Bk ftetsH G
st ftedesHdzd?2 Isjfdzsad?2 G ' Hote| o] opiziz Ak
dzi cOlsdodzd?2 off dzdeo dO 2tsets Mls Odz.

1 " HL J d3dzO 9o 8H O, wWCO odSttcdmistsolz’ Is! fr
LdZOrSHIs! MW o LOBC dzsdz Ctsdkskzte®, M
tcj yso ddz CtsdzlsOCIls L o' Istevw d3, slsyj ¢
dzj L dizpag. stz By O jOCtdzse' ydesets o f
ctstedL sdzls”" @ L Jjdaj tec jIsdydatss d3j Isitysj L G HHO
fsHOd hdr HBMd vy J dz .

Irey JlsrR 1 tLryrwfuv 4

1. t 5L tetsB dzj dzts, fMlse stej dats 5O HEG]ftcO:
EmMlsOdetso Cd HdzW HBMdz Hy jdedgw Isj f dzseo d -~
ojterndzg = NOtOr 1 jBBdz IO fjtehsdBz o  H {t
J Sy jtod i3 dzgls Odzt dzO Is j {f dzts dgQ fif tdsfiyf dis@s | figlzfyf) 1L oz



232

d dzj oG '’ L otHd o' HCttdIlB’ oHE2 B L
LOdzztcj dese s £ o tsHB2 diiz; d MY J ted d3j dzls O dz-
dzdL S5 tslsj dzy' 2 dzts” Isj f dztso ts° J dzj oG *
Ctsdzj CIststc O; J dzls Pz izPtc d ds § § dzts dzO ) ts ) dzO
dzd L S5 tslsj dzy' 2 dzts” Isj f dztso ts° d dzj e "’
¢ dzOH O Is! MW L Ho fn WizdzC y' sdzOdzt dets
ZOSCsf Jyko OYo Isj f azsdsm' v, Ijfdiksstsets da
WOdzC 52 d&z' o .

2. [ B tokzdzlstso Odz Is © offtcso OH Y j d& d3d s
ftotso j H j dadaW d ¢ j ted &3 dzls Ozt dzd ~ Hitsfpdz' H
oddz' to¥ 9 Odz! dzj 5B dZOH dzO dzdz" sO Mmfjy' Od
Cdestetsdzé, o' LEZOdZ LOYy' ' 1O Otrn @®YYdzd -
ftesyjm" o, hts bkof tateOdzissdglr Mmjtej HESO dh
dzed L' Ctsfslsjday’ 2dets’ Isjf dzsots’ jdzjtecd' .

. lteso jH]jdz JSCMY j tod d3Jsds @dizOdiZ' s wf ts|fgalz’ Hs
s§ fdfstesdig mMdmisd B ¢ ted eish Eaz] Wiy eztso d
zOmtsme .

3L WlsYodz Mmis Isd f dzseo sG55 TdaDB)Hs@®E® Usde@
B totss LOdzj 3 dls! &' H Isj B jtcOlskztcd L s
JWiSlkdods fMls! Isjfdzsotsets dzOMsMO HOdBGEB
2O vwCEZ ttoLtcORtso OdzO0 MdMmilsji BO s O deisdds's.d

U1 ‘ dzd L' Ctslsj B j e Ols Iz toc dz’ mMdMmlsj &3d s O
WOdgS s2dzd s O ' da.

32 v jfdztsoad? twijxddz " twkdskz ftodftsejtcnd
BOGOItste" ydziz, o' ydzlz HsBtsolz yd¢& dz' yc
Cdesdzy yt T Y g dStaste diz] dztHo Qdedpdzts s f dzse 5
9 whkdls °° MmMBdgv ydzO tOH' Oy w.,

33. (1 SMYf jtoed dizj dels Odz! dets slsted BsOdz' HOdz "
ZO ¢ jtslsj ted3Odz dats B S fotO& Gathty diMy M st [te jlLdp dz' Is
BOI j BOIsdydzs e s BsH | dzt o OtedeR] | c@E iz Edz@ & ¥



234
odL &zOyo’ h Otc | j d3dets” ftso jton dz' , hs OCIs
sBtsn 9dfOHCOR LA&ZOR®EHII My dzO L &ZOYy"

34.1 S MY j tod d3d dzls Odz! dzts Is © OdzOdz' Is d ydzts
JWiSClkdoedz Mmis! BOE Is Gjtslsj tedzOdz! jdf Is Sis fsf
sjff dztsots’ jdajted' ', L dssdzalstseo Oded d3 ded y uj ¢

35/ B tokzdzlstso Odzts, h ts ftcd B dzls Oy °
Isj §f dzs dzO M ts fydats” mMdMmilsj i3d dzO0 6 dzd B d dz d3d ©
HOdzts’ mMd milsj &i3d dzOB dzd  ©° Is* fmw Hisls jfd3s o
JWiSClkdoedz Mmis! wedn Miklsls' o s L Odzj 1 dIs!
mMjtejHsoadh O.

36. S jted 3 dzlsOdz? dzs HBO JH] dets, "5 BB
fsdzY dzdy yj dzj2ltcOdz degséts h Otekz ©BE B dj

37.0 dzOdz' L tsilstc d d30 dzd - H Odzd ~» M datsts USE s dzdf
dzi sBR ' Hdz Mis PtcORlzo Odzdzy L a3 dz Isj o3 § to(
o dte’ M j dzdzw L O9 H Odg o d dzkz y j dadzv Isj §f dztsls d

fMdMmils§ 3O B .

38 [ S jtod ) dels Ocz! dzs 5O Isj stej Isd ydes
osHd * JWjCldoded g jHRY tRjods o5 Il drtledy ts
ZOMEM' o, sfC " & Cdg - 5j &3 j tOlsktsO
H' Of OL sdz 9'H +4 HEBS +25Awu, O CtsjWw:"
mdflsj B MlsOdsodls! BkdL! S 3, 5.

39. [ B tckzdzlsts9 Odzts, hts dzOW o dz' G 'HHeEIs |
OHOf st Odz' HB bdgse jSMfkzosoy' ° kO
LOdzdh OF Is+ Mmw i dIs O dzdz" dZOkZzC s 5@ s ' HR
CodzilstekC Yy ® ¢ HistlsjtokOd dscts Cidj st

etsL &3 hjdzdzr 2 o d L dzOy ey lg W je< s o lxipstdpls

310.0 ZOdz' sqydes HEGo jHjdes, Nhts fMss
sjf ZskOmshds’ fdflkjdd LO0Ctktdstsets Isdfk
tsCk, we 9 teiyddB s§Odjdd' oLdkSLk,
o dC stedmls Odzdz € * ) odbPs jiEds diss Hay' | dzdz™ (i Ejlsits SIS



23¢
sCkf dshls® ¢ &zOH O SHddz ' §. l Mls Odzts o
fso' WL Oded 2 L f ' Ho tSH dafts® Yyomlis d dzts ¢ nd
Isj f dzstsB df 0Bd2G,C " IO o9 dltcOISORB dzO Isj fidztso
35%0L tBed3 oatsdzd MEC ZOH OB Is! 75% o9 " H L O6Odz!

311. [ B~ ttkzdzlstse Odzts, h ts f' H Y 0O f tots
Isi f dzs dzO M s fyded - ZmlsOdztso s ¢ -H U8 dzts d3" Ow¢
ftcdo OB dzd o sMls" H Odzd A mMdMmlsj @3 ¢ silstc’ B dzC
BOIs j te' Odzts* dzdets s CtsdemlstezC y' G' Hicts
Isj - desdifpls’ ylzsets d@sdzls Oy k2. Addz d&d o dtc’
o Otclstsmils’® MmdMmlilsj d&3d LR " 2 s 9 Otclst Ml

312. sBo jHjdets, Mt Hdzw jWjSClkdodesets od
we ftodiesHdatsets HY jtoj dzO Isjf dzsets’™ jdzj oG
G ' HjtadsEtse ' ydzedr HBMdz' HY J dz' .

313. 0 dzOdz' s ydets tsB  tokzdzlstseo Odes * j St j
dzj L Of jtoj ydetss f jtoj o Octss &' Htetslsj tcdzOdz’ dzl
sdfkz, Hy o WwWECrfyls' Isif dzsdetsm' w o ¢ sted
tesBBISO fteslsw ¢ sl teds@dzts 'L OH jiwOrGnydz ©  Isj d3tf
9 ntSH' E odfOtcdzd S Isjf dzsotsegts dzOmtsmlz, ¢
JdziteciIsdydzO MmMdMmlsj BO o f stc’ o dz¥ dzdz' L
MdMmlsj BOB] o dBOcO: Is! dzj o dzd € d f syols
dz®B ' dzt h d2 Ctsd W' y' ' dals fjtojlse stcj dada”
stc OdzmW stcdzZOY* ~ ) , wed?2 o iddbod dzOdftydk
fslskzy dz' miss ‘ CsdemistezC y*' * 8 J dzgj e jIsdy
CsJW' y' ' dzls btcOdhW stedzOy" ° o. LdBsad?2 ]

314, [ B tckzdzlstso Odzts, hts Hdzw jWJjCIlsdoe datsc
cstcdLsdzsz o wCtsMmis' ftedtcsHdz sets OC k3
we' mdei Y jtedHd o dL dzOyj dzdz? dzj 5B R H
C' HieG jtsdztse ' Yydzdn b dktse dzOtse " kKW dzy' ftotse

315. 1 dL dz2Oyj dzets, s ftcd o dCtstcd Mmls Odzdzs
OCkdRBzdZVIststcO® Isj f dztsots’™ jdgj tec "'’ HdzW tefsi



23€

sdfz dzj sBR '  Hdes Edzj GZsy dzdo dIsd € tsdzlsOC Is
sO LOBjLYjudisd Mmdmlisjtfape A tiple @ delg dzfe™ H L
Mo jteHdzscaddzad, hts odSEtstedmlssolkz’ Is' Mw H dzw

316. 1 jLf jtojtcodzgd? o  HB ' tc OBB MS dH Odzdz
HtS L d3 dad Isjtfidzsoesets BOdzOdzlmkz ¢ j tslsj te 30
sjf dzcdzOMmsded n ¢ J s gatc 30 d@'L ddgfORy j b | ta Higlztwim
Gjdtse' ydednm G' HietsG jsdzts@ ' Yydedn e
Wsdesodrn Ijfdzsadrn flstsC ' o, Cdz' BOIsd ydzq
GJBlsjtedzOdz! dzgd = MmMdMmisg d3.

317. vticdo OdzO Jj S M &zEOIOyY" v Isj {f dzts dzO s fy

W@ Mot shssddetsfhis' @ jCMmfjtddi dlsod c
cseslsd ISjf dskzOmshnds' ¢jslsjtdOd ds’ f
sjfdsets’ jdjtc'  , IkjdkfjtcOkzted " tkdilst
ZO 0,5 Awu LO Sty j disdte’ SO JYCtnuddaizae te@g '
i Sy zz Ol Oy" ¢jtslsj te B3O lc@s " ds Loz szt
E CoOL' MIsOYy' sdzOtedzd?2 i dd3; MlsOB " dz' L O
i Sy ZE OOy’ =  @Ofds & joOyf @Oy’ ;&

CJstsdz3Odz! dets’™ Mo jtHdzseoddzd, Odzj Is' dz2 €d L
Isjif dzsdzOMsmdes’™ MdMmlsji Bd SO O Ot 2dedr MM
3.18. wdzls§ dzind o dz' Mis 9"  HBBEKE Isj ff dzts o ts
54 § dzsdzOMmsmdzd d&3d MdMmisj O3 MElsls’ o5 o f
GjBljteddOdz! dese s { tsdzv .
319. ¢8O dz' LOY' W (G jBlsjtedzOdz desets f tsdzw

fjtc' sHE jCMfdkkzOkOy' ~ kO Ijfdssset da
Cjslsjttd0d dzO0 Mo jteHdse ddz® * dzdh j 4§ SHt
1 4 gz .

3.20. 1 59 j H ] dafs dzj sB R ' Hdz Mls! o do yd dedzv

sj B j cOkiedzsets wjyddk fedyftso jtcndyjodt
GBI edBOdz ded B s §f dzsdzOMisMmded 3 MmdMmisd dst



237
1L L FtcOnzo Odzdzw d3 MistcOlsd ¢ tc OW ' ta| dadlE  tistd
LB ' dz " jdzde' cdzdBddzd G jtslsjtedBOd dzts’ fo j t

321. v jrdetsc j dzgdzj dz09 OdzlsOy j dgdz® @ j tsls j to O3
dz¢ Hddzlz ¢ dzi L dzO ydzd o3, O LOMmstsMmMize Odadz"
Hazw IsjfdzsL OB LY | yjdedzy ftedo Olsdedn & 'fts
J Sz’ ydets BJ L J ydeddz dzOf oW Bsd3 o ° H dztso ¢

3.22. [ Isted d&z0O dz’ ® nfsH' Hisfpdz' HY j dzdz? H O
f tod ¢ dzOH dzj L d&zOyJ dzdzv H dzw fsHOdz h s’ tc
sjf desdzOMmsmdeds ¢ jslsjtekOdz dedh Mo j toH dzts
fese &sisly’ d¢d '~ F jStdsc' ydks' kO jCds



23¢€
tdrrwf 5
tdrt 4180 l1 ¢SURYLRM trsdfrvr oA
'Yt ddlorrrrirce v {Jwsrwum vrmy [ 1 ws [
I'rRs{t ROV C "wRrRuu[f Irtruvlftri1c 1RY"
Ltrdovetfol?vdw rvet 4 wwf vgpwfthat 1wy

51. s & dzj ¢ fydzj 9dS sted fls O dzdz™ f d
dzd L S5 slsj dgy' dats’ GjBlsjtediOdz dets’ J dzd 6 G
Isd § dzsdzOMsmdz 2 MdMmisj d3’

511. [ jlssH k] dco et tLOREdSE OCLkC
ofMlsOdatso dzj dgscts o Ctsdzskte' odf Otedzd S O Isj 4

v Bj ssHdY" fsBkzHtsed Jjdzj tec j Isd ydzd
' Hdgtso dz¥ 9 Odzd = HY jtoj dz jdaj G’ ~ G tsdztso dzd c
f slskzy dz' Mmls mdmlsj d&3d ; 9 Otcls' Mls! J dzj tec
LOfMssmso o Odzd & j dzj e sk fls Odzs o 8% 5 W @higs
stsh 5.

I ek’ odStsdOds OdOd L Cfdakz sy d
1LOMO&Bf jtejH Isdn, w¢' flssmkes Oddmw w¢
f ts5° H dzO dzdzW o' Hdzgtso dzt o Odzd n HY Jtoj dz | dzj
ddzgj e jlsdyded 3d MdMisj 3Od3d B3 g daj dzsd dz¥ § ©¢

[dzj tecjlsdyuded?2 S dzOMmlsjte Wittdkkz' s Mw L
MOsmMis' 2dz Jjdzj 3j dzlsd IsO L 3" dgdzgz MlstelzC Is
N doe dzj dzdaw L o dCtsted MisOdedzy d3 d3tsy dzd o sk
Isj rdzsdztse ' 2 ¢l Zdgdzdir BjOcj gBH Z'dzr dztf iz “t
Bsy dzd e " Mist BOMhIsOB ko Odzdz?y HB  IstejB MY

] tsBls' ©BLEEYHO' Is! MW &y ddse ' Mls:
jdzj B3j dels O jdzjtecjlsdudzse s € &zOfilsj el H dzw
ftodL dzOud dedzv s f3lstasts sa3dg] dgpiatse * “fpd Mls § o&3d s



23¢
jdzgjtee' ', hts MCEOHO' ! Mw L BEYjtdscs
RZOMsME O ¥ O0dl382d o (Sd2 s

tdfp. 5.1. ubttkChkztedd Moj kO jdzgjtede
sjf desots’ jdzj ©GOH O (ISK)fpw wC d@j Lt
(¥ dz' Is-9,) , VHIS M dZzOHEZ Coydeasets L
jdzj d3j dzls* @ (HY jtjdz Isj ff dztso ts° - j dzg
[n) [69]

[Mdesodzed d3d W' L Jydzd d&zdd § OtcOd3j IsteO©d3d H 0
Isj f dzsdzOMmsfpded n  fMd Mdsg k] * dz@s j el tg dz’Ols Ipm P to H
BOdzds edzdBddz (Hts 400 o) HBt" ades‘* Isj O
O IsOStsy HJBJjJb Mo jtoHdzseadded, wed?2 Hwod
ofMlsOdgso dzj detsd3dz L dgd y j dzdz'® [ 59 .



