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ANNOTATION
MachulianskyiO.V. Nanostructured metdlielectric systems with predicted

electromagnetic characteristics. Qualifying scientific work on the rights of

manuscripts.

Dissertation for obtaining a scientific degreebDmctor of Technical Sciences in
specialty 05.27.01 solid state electronics National Technical University of Ukraine

Al gor Si kolrystkeyc hKnyiicv IPn@)t i t ut e o, Kyi v,

The thesis for doctoral degree is devoted to the issues of development ¢
production of nanostructured composite medalectric systems and creation of
functional devices based on them. The research developed methodological, algorith
support for evaluation and analysis of electromagnetic characteristics of nanostructi
systens. Complex research of metdiklectric systems based on nanoscale structures c
metals has been carried out. This has provided a comprehensive solution to an impo
scientific and applied problem of the development of functional devices wit
predictabé dynamic electromagnetic characteristics based on nanostructured me
dielectric systems with taking into account reliable information about the specifics

the electromagnetic properties of nanoscale components.

The main scientific results that weretaimed and summarized in this research are
the following:

1 The experimentahnalytical approach to determination of experimental value:
of electromagnetic parameters of nanoscale particles in-dlietattric nanostructural
systems with different structeirand morphology has been further developed.

1 The theoretical models of electromagnetic response ofdimensional and
threedimensional metatlielectric  nanostructured systems with statistically
inhomogeneous structure have been developed and imprgvedibg into account the
statistical analysis of the nanoscale particle distribution function in the system by si
The models establish connection of electromagnetic characteristics of nanosc
components of the system and their microstructural moogicd| parameters with

system response for electromagnetic perturbation.



I Experimental and analytical methods for determining the values c
electromagnetic characteristics of nanosized particles in the systems with statistic:
inhomogeneous structure by the spectroscopic and structural studies of thr
dimensional singlkdayer and multilayer systems have been developed.

I The experimental values of electromagnetic parameters (complex speci
electric polarizability, complex dielectric permittivity, refraction and absorption index
of copper, nickel and chromium nanosizeditiokes with the size from 1 nm to 10 nm
are determined in systems with a statistically inhomogeneous structure in the n
ultraviolet, visible, near infrared ranges of the spectrum.

1 The analytical asymptotic spectral and dimensional dependences ofegomp
specificelectricpolarizability and complex dielectric permittivity of nanosized particles
of the studied materials in the spectr
confirms the experimentally established features of their optical giegpe

The increasing values of real and imaginary parts of complex specif
polarizability, absorption parameters were experimentally established for copper, nic
and chromium nanosized particles with size less than 10 nm in systems with
statisticallyinhomogeneous structure. At the same time the reducing values of compl
dielectric permittivity, electrical conductivity of such particles to two orders of
magnitude with reduction of particle size and in comparison with values ¢
corresponding metals macroscopic volumes were established.

1 It has been revealed that in the investigated nanoscale particles, in contras
metals in macroscopic volumes, absorption in the near infranmegkof the spectrum
are caused by inttzone transitions of electrenconduction and is significantly
weakened.

1 It has been established that the experimental dimensional dependences of
electromagnetic parameters of nanosized copper, nickel and chromium particles v
the size of less than 10 nm cannot be conditiopaldly by the use of theories of

classical or quantum size effects in dipole approximation.



1 It is confirmed on the basis of the analysis of theoretical and experimental
established electromagnetic characteristics that the surface plasma dipole ®ssnan
not fulfilled for nanosized copper particles with a size less than 10 nm.

1 The approximation model of optical conductivity and specific absorption in th
range of their interband absorption is proposed taking into account the influence
particle sze on the electronic and phonon states in it.

1 The influence on the optical properties of nanoscale metal layers in layer
metatdielectric systems, the morphological microstructures of the surrounding laye
and the intermediate nanocomposite layers dpgear in the formation of MD systems
is experimentally shown.

1 New metaldielectric composite systems based on aluminum oxynitride witl
nanoscale metal inclusions have been developed. Selective structures with- ene
saving, shielding properties andgroved performance have been formed.

The practical significance of the obtained results.

1 The results are theoretical and experimental basis for the development of n

metaldielectric structures with specified properties.

1 The electromagnetic parametelstermination methods of singl@yer and mult
layer coatings developed in the dissertation allowed to obtain the experimental value:
the electromagnetic characteristics of nanosized metal particles and to develop sele
metaldielectric systems Is&d on them. They can also contribute to the development ¢
the new areas of research, such as physical optics and applied electrodynamic
nanomaterials and coatings.

1 On the basis of the experimental information, obtained in the research,thbout
dependencies between the optical characteristics of -gielattric layers and their
structural parameters, the technological process of synthesis of eféc@nt coaings
with specified properties made with the method of magnetron sputtering on dire
current is optimized. The technological process for ss@dle production based on

modernized technological vacuum equipmdf¥M-15 for deposition of metal
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dielectric catings with nanosized metal phase on bulk and flat productsanidinge
area is developed.

1 The solutions proposed and developed in the dissertation serve as a basis of
technologies for analytical and technological complexes which allow not only to car
out reliable researches of nanostructured composite systems, but also to quickly pre
their electromagnetic and electrophysical parameters, as well as to carry out testin
technological equipment in the production process.

1 The results of the research were implemented, in particular at the Institute
Electronics and Communication$ the National Academy of Sciences of Ukraine, at
the enterpris€IRI" (Kazan) and in the educational process of the National Technic:
University of Ukraine "lgor Sikorsky Kyiv Polytechnic Institutef the Department of
Microelectronics The theoreticaand practical results of theerk research are used in
lectures and practical classes of the disciplines "Solid state electronics"”, "Dielect
devices", "Technological bases of electronics"”, "Technology of semiconductor devic
and integrated circuits”, Elemental and structural analysis". And also during
preparation of studentsd qualificatio
solutions are protect&@d8bgIyrlhe patents

The introduction substantiates the relevance ofdiksertation topic, formulates the
purpose and main tasks of the research, defines the scientific novelty, shows
practical significance of the results obtained and indicates the connection of the rese:
with scientific programs, topics. The informati on approbation and publication of the
research results on the topic of dissertation is given.

The first chapter presents the results of the analysis of modern approaches and k
provisions for the description of the electromagnetic properties of ialatein
macroscopic volume and metal nanosized particles as well as in nanostructured sysit
based on them. It is established that the complexity of development and optimizatior
metaltdielectric nanostructured systems with specified properties fornuenctional
devices of various applications is due to the presence of a number of problems

fundamental, methodological and applied nature.



11

The secondchaptersetsout the classificationandthe criteria for the systematization
of nanostructureaystens by their structureand morphology For further development
of the experimentadnalytical approach to the determination of the experimental value
of electromagnetic parameters of nanoscale components in nanostructured systems
theoretical models ofelectromagnetic response of nanodispersed systems wi
statistically inhomogeneous structure have been developed and improved by taking
account their real microstructure and morphology. On the basis of advanced mod
experimental and analytical metis of determining the experimental values of the
electromagnetic characteristics of nanoscale components in -aetdtric
nanostructured systems with different structure and morphology have been develoy
The validity of the obtained results by theoposed experimental and analytical
methods is substantiated.

In the third chapter, the techniques of technological processes of forming met
dielectric nanostructured systems and nanoscale components and the results of
complex studies are presented.

In the fourth chapter, using developed experimeatallytical methods, spectral and
dimensional dependencies of complex specific electric polarizability, complex dielectt
permittivity, refraction and absorption index of nanosized components basegpar,co
nickel and chromium in metalielectric systems with statistically inhomogeneous
structure in the spectral ranggé2 i 1.1em at room temperature are studied.
Approximate expressions which determine experimentally established features of
electromagnetic properties of nanosized particles of the studied materials
determined. The influence on the optical propertiesagéred metatlielectric systems
with the morphological microstructure of layers and intermediate nanocompos
structures is shown.

The fifth chapter contains the results of the studies on the specificity of photovolte
absorption, higHrequency conductity and the electrical properties of nanosized

copper, nickel, and chromium particles.
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The sixth chapter discusses the practical aspects of the application ctiraletetric
nanostructured systems. The results of development and research on thewfbasi

functional elements are presented.

Key words: nanosized particles, metdielectric systems, inhomogeneous
experimentabnalytical method, electric polarizability, dielectric permittivity, shielding

coatings, energy efficiency.
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2013,2014, 2015, 2016, 2017, 2018, 20d tc.. )

l 2B dz' CfOnlzse.dz tjLbkd sOd HdMjlsOy' :
81 d&OECBo' 2 Oy , bk G drf MO FLS RiF(E I
3 MOk’ k& odHOdMk2k odsiOjdaardin UK jict®y @ad
HES o' Y dzOtetsH dzd 1 dzP T € iy lsQ s lis fizQaiz§ Tedgfef@Xdadz"
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fOlsjdasd LSO dzd O s e fdels forkisiv g i dzdk
BOljtc' Od' 8 &OESCmodrn Stdat jtojdey' 2.

sl ClsktcO 8O ediyjct sOEE @ ldarO Hedxs Blds ISt

Odesls ®DYjlsz{f Iz, hjMmisd tetsLH' dz' 9, L Oc Odz' d
9 dC sted fls Odzts 'Is Odz' HISKjHIAAEEEZ tod.  §07s'B dzis iPls i) i 12
s OB dzd Yy |, B'Bdz' sGtcOW ' ydzd 2 UmphAdEEsCd3 adaz® €

o lsydL dz¥ dzs’ s O bitc@te se Osd&t s dz'sly fste @8 o O &z
[fdzese dz0 YOMsddz0 HdMjlsOy' 26Eeshls ot mzs I6
1 OCOd dzd 2 5B MW 895 fipkss ts'lsdis §.8 ZOH O
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tdrrwf 1

g} ARAWS O (Jrsut S ¢1quwsr IR U (B
frovofJrwrfrsuvtwrRrn Rmst v stsRUM dRuBU[ [ U0
Lo o wtrrRm frodf I RM YOHURYL S

J HOdzes sz tetsL H ' dzf dz09 j H j dz toj L zdz! IsC
tsfdats o dzd - f sdztsy j dz’ H S sf dmkz st Is d ydzd
BROC tets ¢ ts {5 Byazskdigly BjlsOdzj o d ~ ZOdtstotsL o3
ZOdsMmistczC Isktcdzdn Md sy o tzZOls " AW sdakyg ] §
ftseo jtends 9 5G s f ZOL iBs o 5C 15 tcj L 5dz0 defy Iz
oS stedmlstsoalz’ Is+ mw H dzw i sW ) ddg 28z O G dzd k)
9 ' HeECE . yOfmdsidudaEl$Oo dzj dzd2 SV H Isj tej s
tetsB " Is, O fjtedddfifo H YH] ifyiry" tetsL d3' tcdzd L Odzj ¥
nOtOCIsjtedmisd ¢ YQPliplsd dz®ROdz' L tetsd ffietsC tso
Jdzj CltesdBOGdz Isdedr o dzOMmisdo tsmisj 2 dzO dzts H d
(sMmiste” o yd o' § d' &§ 6 PdzsH Is plity Eicubdsz’ (M is
MdMmMisj 3.0dd BisO@dzs Ctstej Clsdz’ Mls! L OMistsMmiz e
MjtejHtsadh HIS toj Odz! dzgd mn dzOdzsMmistelz € Is Iz te dat
Hotsd3' tcdzgd s MdMisj &3 (sMstc' ayjodma §dz 0tsC
BZj IstsH ' o d S jtoed d3zd dzls Odz! dztsG ts o d @ dig®\y p dz
RZOdzstetsL d3' tedzd » YOMmiIsd dzts € .

10 Bimdztsoe 9 BdzOdzse s O@e@dey L B dzi ¥V tf tEd3
Hisfpdz' HYfjtlasw dsts o Oded dzO " Hedh J dzdaw
jd&zj StesdisOC dz sdzgdn R OLOCIjtedmisdS dzO dats ik
ZOdstetsL B tdzd & Sotiy jtidrgvdzls dz@s Oy ‘fipls thdatse
ftcdmlstets” 8 "L fJtosedzsL 8o Odzdd3 € tsd3f dzj € Mts
PHEMS sdzOdzj dgdg? s j ndgsdzse '~ 7 W istedkzo Odzed
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1.1. ¢ dzOdz' EMtkddMisj 3 dzj S stesBOC dz' Is dzd A )
ZOdstetsL &5 ts eI OB sz yOfmded & ° 7" HsA &[H) kzo

[ jlsOdsH" j dzj ¢ sted ydz' ZOdksMistez € Is Iz to dz'
ZOdzstetsL B todzd m  yYOMmlsddetsS * 4§ jtemyf jSisdo
BOGOI! 58 ftedS ZOHIABE. LPBEBEDS Q. flslstej B
H dzw tc' L dzd A sB dzOMls j 2 OOMssfikd ©Gdzy )

WistedBOY " 2 dz' MdMmisj 3 O “dz. ) LEkksse
jdzj ClstosBOcds Isdzdn o dzOMisdo sfylsj 2 .

1 d dz’ dZOoSC st d yJ dzd 2 L dzO ydzd 2 Isj stej Isd
RO jte' Oz 5 W' Ldy" ZOdts yoOfmlsd dzs ¢ s O
ftoedMmowyjdds L'dd ¢ Mils! Bisdats ¢ toc @AW, 12101.27 ¢ dzv
1 4 8B R "' Hdzfs o' HL dzZOydisd W Iz dzn Gld3j 104S] O, dz! de'
odC zOH j d shdsed flsdydeds o &zOMmlsdoe sflsj
[1.161 . 19] fHtjHflsOs dzj ded 2 € toteftise] fulstziify j ez &
WeLduyudedds shdse Oz sflsdudzdr o &zOflsd o sfls,
Bj Ot BB dz' C 5o Oz 7 B St Hdsmwdzdzts SO0 t 5L

fdlsOdz ' OdOd L ke d ¢O%LALAHOs j Hj dzs o
[MB d&de sl tsfflodidgR azRObphstlzS sk s
MdMmlsj s sBdRsodj dd, w&¢ SCtdzjClsdodedds L BE

L Odzj ) dzg' s o dzOMIsdotsMmilsj 2 dzOdetsyOflsd dz
HisfMdz' HY j degda" ydr WwWodh dzjtsBr '  Hdes totsL ¢ dzw
k@ s sL dlsdes T dzfyd fyls jsdgds. Mdz' v ftetse j Misd
d ¢y Jteddzj dels Odz! dzd & YpEa * Iz WO 'ded e d e - &
fsdzsy J dzdlzv &3 ST dME st Isdyded - 9 dzOMliIsd o s
5BO' &3, ®@OdsStL B tedds oj ds@dgjdeddin SUsAlsx
fdmilsj .

111 { fIlsduydz’ o dzOMmlsdoatsMmMis® d3j sOdz" © o BESHJ

) SedkzVWHBo dr toBBISIS3CER] [dEOolj6H j dAS. 2O L
CdzOMmMd ydzts d dzj € Is to s dzdzts Isj ste' tej ytsoe d
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H' Of OL sdz° Mt j S lotizla,j , to 3L telzg Hedsjdsizts [ Grts j dzy ©s
CdzOMmdydz 2 disHjdz' o' dzf detsets | dzj § Istots dadats ¢
dZOMmiskzf ddn dOBdzdy jdedzv 7 [ 1. 30] :

o' dz dz' j dzj € Is teeslsi®d Qs dzyQ teiglsHot®xly R ‘O s
o' Hdzsfdzes CtedMlsOdz ydes'™ GOARSd (o' dz' dzd 2

MjtejHsadhj ROLOSIjtedL k' s+ v dzOB
BOMmE L OteV HISEFZY | destE)q'IZ 4z o dzO M dats
Y5O YOMBd te)/gdOs MOYyYOMisslsO L sCdzj dz¢ j d

L hjdgdgw jdzj SltetsdzodsH dflats o Hsdzsdndsd
Hdf sdz! detsets BsdRj dzsz BOC tetsMS s © ydets® 4§ tsd

dzd otORtSo z8 Ist fw j dzj € Is tc ts dzdz' oL
fslsjdy Oz ~ OIS J:

ofdzdo fjte' sHdUdetse s  slsj dzy’ Ok = t
Isj stc" LotsHdIs! fiqw HtS 99 J Hig Hallr* ( gzt H § ldzd
CoOL ' o' dz dgdn jdzj Sbtesdz o) ;

otORBo L st v  ddh j kR o' dz dzd A
BB L Bdedz §jtej ntsH(.

1 ' odzvdzdz" twknlkz jdzjSlstesd® ' H H'
(B des R tets B3O Is d [ERS E,eXpb dikvl) kteOR kzo Odzdzy o3
H]'cs e s RBsdj delslz BOS M s ' ydets' — ff tsdzv
H' Jdzj Slted ydzO ftetsded S dz' Mls! Bj sOdzz B3O° o

W2 . 4Ne* /m,

p

+a
we-iwty W - Wit

e=g+'e,=1- (1.1)

Hirp,  ZOL BBso © YOMstslsO o' d dzgd 2 j dzj § Is o ts g

w, = (4,0noe2 /m eo)]/2 (1.2)

So OdzsiigaEO Yydzd 2 tsfdMm Hfsd dtets d@sdj c
(1.1) [1.36].
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]l di3sHj dz] Sepr o dzOBdzdy § dedz' dzd M j o
o to' 9 dg¥v dzdz' (1. 1) 9" HY 830 frezt® ) o tc @ Acto Y
H'  2MdzO 1O kWo dz0  Gfiplsiaf €diziills] lsi2] C dsdoaf dgvdats
é wit?
paw=1- —2-
{ 1,/,4%1’{"2"2 (1.3)
I S
P ue?)

L [1.16] 8COLOdts, hHts o tsHdE= dztso
9 HYtseo Hdzts to' adagW dedew a3 [ OGC Mo J| dzdzP sz tg 2 1g
B Hisoy dz2' , o jtonds o

YyOMmistsllk foLHtoy d RuthdoOL dise d &' € 5 dzd
odL dOYdlsd L o9dtOL kotEED ! &W)=Q F1 H iz8] .z B
o' HA3' Yj dzs, Nt Hdzk 8K @'SRded oS BdzONGd' of dzO
H' 2Mdz0 yOmMbsddz® H' jdzj SOEPRéGs ' (j EEredi€
o j dzd ydidlgsssy dz@ L dzj nlskzea Old. 1 ! s&)=0d1f C
HEf Zfisd & efBdm dzolsdi § S50 ' H A Wis H jusSdfsls U d
f ZOL B3so d2 tj L s5dzOdzel o y' Bl tcdz0f dzOy Btz
o' dz' degsE s jdzj Cstsdadetsets ¢ OLE, hs wW¢ iC

ltetslsy o [1.16] o' HY HadJ aztsg f Ez@ byl 020 df
e ' sdzO®@ eBEd@sodzjdests wW¢ jtojrsHOBR] o' d
B YyLtsdeded B f jtoj ntsSHOR] o dz' dgd-s IsO L 9o
H' j dzj Slsted ydes® O dpjcislsid & Qdssdyls 'dzj  Bsy dzO) )
f ZOL di3tso * Y Ofistslsd. | Htseo Hdats HEB tojL zd
o twBsls' [1.38] o&@ONBHkS,c' Bisdndzd] 2 BLE!
fsoLHBoaydz »  dzZOL BBsoadrm § tsdzd o Odz 9 HOC
f'COd jdzj ec jled)udzdn oltOls

stc'" @3 tsBO' dddedrm f dzOL dBtsdz' @ (s jtoj Ydz
® Myj *° Yoo jterndzjo' f &zOL sz [ 1. 17, 1. 1



51

1dzOL dits o C sdzd 9 O dzdzw ) ftcdlf so j tcr dzj
tc] Odz' Lk Ist Mw L O kEd@seod [ 1. 17]

divE=roty =0, (1.3)
HET 2O telzy J dz'" MiIs+ J dzj SlIstedydese s  tsdzw .

lted Yy sz yombsslsO f w9 dsjcl Gzizla d % d tf dz@
9 JtcOL tsd3:

w, = w,/(1+6,)"? (1.4)

¢ dzO0dz B OGOIssydmdzj dzaded = 4 S MY J ed d3j dzls Od
Mtc" B dzO, -3 40] [MO30dz. ) Mme Hydls! , ¥h'ts j
d34 dz" d d3qd LO toftsL tcOR o Odz' LO odtOL s
ftsojtcrndzj odn f dzOL s dz' o dzz ¥ dzd s odf IsOEHB
fsetsHy e ls! Mw L jSCMYf jtedd3j deglsOdz! dzgd d©3d H Od

s OCdds yddesdz, B dzOMIs! L-[Ois jsdziz® O dzdz™
BilsOdz" 9 9 BGlsdqudesdzz H' Of OL sdz M jCilsts
H' Of OL sdzlz. USH' w ¢ H dzw B dzO @ s teds' Hydzd t5: dzc
fjtcjaBH & ®Bd&OMI! L OMistsMize Odzdg? H Odats’
¢ dz' H " HL d&zOydIsd, hts ftseojterndzj o d?2 i dzO
LOdzj 3 dIs- o' H MmteW sdizse "' G J Bd3d Isted ydat
BOIsjte" Odz' @ [1. 42].

1.1.2).Cls@dds B@OS s oz Gl di3' wdzd 7 1
B sOztz®dzsPlstez C sktedzd n MdMmisj &3 26 ° 7 thd

1 OLodyoO?2 o HYftse Hdes [ 1. 18, 1.43]
Mk dz' mis: " H HoeBa HB HJC d& Cn Mtslk
B' dz' h' Ctolztf dibtsLisdg’ Ot ikl | @i d dz2A Odsd. 1  H
tcsB I’ Ldz2Oydz©O EkE90OcO ftodH ' dzw '’ Is! Mmw tc t
(ddzj SstetsdBOGCdz Isdzgdm) o &zOMiIsdotsMmisy 2 dzdg,0 * «
w gt oL dZOYyOlsddzj ks W ¢ dzOdgstotsL o3’ tocdz u
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GJjBd3j Isted ydz tesLd3' tod M stetsL d3' tcdz L  H,
(2O ted C dzOH, HBsoY qdzO J dzj CIstesdBBOG dz' Is dzts’
Jdzj Slstetsdz’ 9, -h@dedks d dzOIls. MSC{ dg , Odzy ' Missk
TtweOIsCd, HBo Y ddzO JhQdd® dzlz o Ostzdz"HO § t5[d4O. lERe O v
sy Skslss mw 9 HA dzdztsmls’ o zOMIsdo sMmisj 2
o dzOMmiIsd o sMmilsw d3d tej ytse d dzd Iz BOC tetsC s
tejLEdz IsOIsd BOGOIstsyd fMdzjldddzdlB37 1H. ARdE" . H X J «
o dzOMIsdo g dzd tcg L Odzj ydzsls®™ o' H ~ 7 L
s H dzts di3lz Hotsmn OB Iste! 85 9dd3 6O~ (1Y)
1.161.22].

V BjlsOdzjodr 1Yy H°"H H"' ¥ jdj CltetsdizO
Jdzj Slstetsdzad L 3" h e lst w9 'dH dzd fipdits telste diFf) lic@c
L dzOydets d&3j dzh dr HBeydded ([ R~roddz, o tsdz0O
vs0CO0 MdMmlsj BO ftseotsHdIls! Mw wC tshhyddwiststs
Ctsdzj SIsd e dz ¢ tsdzd o O dzdgw Jd&zj Clstesdzdetse s G
f dzOL d3ts dz. L 9 RO H Sz, d3jdstOHlyj jodzdzy  tso j ton
toJ L sSdzOdzmdz" 2 @ yYyoOMmlssis” Lsodz hdg" d&3 (f odf

dz0 dzts y O Mmlis d dzts € dzOL d & O8 Is! kZsC Odz' L ts9 Odz
toj L sdzOdzmMtsds (J13t1) [1.44]. wdz'H LOEZo OY
1. 45| jimOddztec" o' HiMEIs dz' v s¢d, L Oc¢ Odz

B IsOdzj odms 1Y. 10ftedE dzOH, HdAV fdhkz {ft
B IsOdzj 9 d - 1Y odEtstcdmlssolz’ Is! mw e’ L dzO
tcsL B Yy dzsmils® o -648lcdy’ desdzsg® ° [ 1. 46

l1ted HGMdz Hijyjlsd@ddl’ o Yz s Isdydesaslz WG tOdfL
tesL i3 6 Yyomlsddz¢ d dzOB O OIsts d3j dgh J] RB<=a9 ' H
odistcdMmMisso z¥ Is Hdf sdzt dzgj (teddzy oM CJ)
tddzgw [1.10, 1.11] IO Hdzw odf OB Ml
Il drtsHwyd tc' o dzv dz [ OC Mo j dzdzO L o' HTY
[1.49] odL dzOyde {jded to' tedsL sy arp@aaAiztzy % |
f 5 dzd dzQ etz jCdbd ety ) fdshes [ f Rad



53
tetsL M' ¢ 9 Odzdz" Mo’ lIndeQ todgiyldzq dizff o JAOREsldsd deS DL dgiHA(
hts o odfoOnHSCE ®fdnE o " HekCE 1Y dzO
LOMssMikze Odzdz? f sdzg¥ Islsw H'WE®] Colstafrydiss ™ off
o' oadgv dzdz? [ OC Mo j dzddO ¢ fgdeRidzed Ydz' W [z dgts elzgf
fslstcj Bils'’H O S So e 5  tsELIHE dzlsets ®lzdzy yOMmls s
odSCtstedMmMlssolz’ Is' Mw f sda Isis tc s WA jo d Ld3tso) @at

s sMEo dats @Oa‘bw=%€mﬁ@m¢$3@%@%@.@s@4&h

16 Hdzs € d&zOfd ydets® | dzj S-1s1=1dBQ ¢ dz' HsdialzO d:
fsdtcdL 50 Odz Mls! bk HRESI ozt GRY OB iy j ¥

€ - én 1 (1.5)

HFi%OClktst Witstedsd .08 yOMmlsd dz€ d ;
6, 6,19 Hftseo ' Hdgs H' jdzj ClstedydzO f tetsded € dz'

gff " 99" Hdatsh j dzdgw dzd(el'. 5 H dzvintf (g @zg L s te s BOG dz'
B lsOdz" © o BOSed®X . dpdzdif tesL d3' 6O
Lo dzw ¢ Is! fqw  tetsL 3" tedz' JWJSIsd, L OMmMistsMmize C
sB~ tolzdzls iz o OdzdzV

L teBIsAR 1[7]. W6sC OL Odets,  dedzgv L[ Qelftsz@iPC
Hazv MW jtedydss’™ YRIsE§tt di3' isdzi3? etBlstsyj dz
L H' j dzj SIsted ydaets H, 2t tcdz@a &dizj fndzdz' o' dzt dzd -
dzj mnIslz® yd L ©Oc OO dzdzv d3qd smyddzvilstste' o
IsOdzG 4 dzy ' Odz! dzd = § Bdsf wfdsjdeizls |sjOdz jjotdsideidOnets taif
L o5" h j dedzv dEOs dfffsdpjteRBlslz’' MW j cd o dteOy O Is! mw

|
dmﬁ-%j%- (1.6)

gt 99" Hdislh. jldddzwIs© (1. 6) HOE¥ Is! Yyomist
LOWH' 9 9o d&j s@Pudiflod~ yYOMiIsd dz€ O~
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YP
N 1/2
(00 7
HioioC d&OH ' yLtsddzdn jozj Sktetsdzdzgdn § j 6] At

WL OdzOdz' L & oodgjtdsdndzj o (L. 7YOMisd dz€ ©F
5BO' Bgdzdn BjlOd & MisMmlsjt' ¢Osls: Mw dzse
fsojtendy Isdd fddz dz hl j1,17] Yy dvd® fpisdslsjO  utafis@iar
(I=) ftso jtcndzj oSGt  &ZOL d§ts dz@h=d /& @fiPla d defgy’ dz
f ZOL Bsots’ yYOMmlslg, ket 'Msslkds o
f ZOL Btsdz® o' H YOMmbtlsd (o jteodzots
ttj ZOS MOy dzf 8 B0 RBdzd 2 [H4HOL dits dz ta Ot
o d{f OWSEz YO fiplsatsfsLOzO Y O* s+ Mw o dtOL sd3 (1. 4)

s50Cdd yddassdz, SOLOCIjtodss tsftss dzdo '
fso jterndsj 8 tojL 5dzOdedz® YOMBJEdsA Ld@jddghniO]ls
W stedd, WOy @ OdzS 0 H' j dzj CtislesfyiEsy s
MjtejHtsodh® [1.18]. (€ Mo HkE' L Ikjste'
tjL5dOdkh ( BOSMdBEZR) L O kdtssd

¥

e.L(W) =" 2em (18)
sz’ H OCEY d@OcEsdkshdsd, Mt {ts0dod
J dzjteSslslz” o ) "Lisdz) s Odg' 2 yomisddzay' dzO H
stse dzdoe sMls" jzj SstesBOEdz' sdzdm o dzOMis d

dzj sBr ' Hdzgs otcOrntsoalzoaOIsd wW¢ oLO" @BsSH' 8
9 HfB9 Hded s L dzOYJ dzdew = ~ ~ € tsdzy Odzlctis@ 3" -
5O ' dz[1.51.8%6150,15] toLCdvdizkts shse ddo shls
Csdzdo Odz' Mk Heds's AS[EAEAHE d dOEO dz' ds Y dzts 54
Ctsdzj CIlsd o dzd n L BEztcj dz& o MmMdmlsj &' Ho t5n
yomisqddetsS. [z BemBA@EdzS 1y to' Ldats’ Wt
BOGCOkBYdmdzj dzded &7 & fdB8, £53,4.54) " ( d&zOf tsd $ dzC
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1dJBBR"Hdats 9 ' HL dzOyd Isdz® B dzdsy jodzdis ts L dgtstay jd
Jdzj Clstetsdz" @ Hdzv 1Y L My " 99" Hdatsh j dadaw
L Odzj 3 dz' fiplsff dzOQuCdgpdsots = S sdzd @ Odzr Yy OMmisd dz€ d .
ud dzj dzdz® HEsMdz' HY J ded@a9, 1.55, 1t66]n dizd »° dig Js oA
" RO dzts 3O dz! dzd R st lsdydzed A o zOMmIsd o sflsj 2 C
sflsdydzedr § OtcOdi3jIste” 8 YOMmlisd dzfp & OHpdZWH  tstdf =L f
totsL d&3' tededr L Odzj 3 desfyls j 2 o dzO fiflslg,dl 5789 & 1
wedn L & ttd W% | SEdzse L 6 devsiEeD YOsdeCHs iz

CoOdzls s s Iz tc' o dz . U shdzts o C dzOMmd y
ftoedt zh j dzgdzv f tedsO O Wsly edzdt@tsL ' ¥ o Odadzy | d
yomisddz€ d Is © CoOL "'BjLfjtcjtco desfls” 4 d
f tctseo ' H {9 Is1.571.61] 1 ted Yy sdi3kz of dzd o tc ts

ftoswodzw ' Is! Mw o tsB A3 Y J dadz MjtejHdz B° €
jdzj Ctostzh desfifflctso f so jtormndzj 85 yYyOMmisddeSd.
JWiSlktsds L dgj dzh j dzdaw tetsL 3" o' o Yyomlsd dz$
Jdjtecjlsdydese s M jClstelz jdzj Clstetsdz’ @ o 1
[1.20, 1.621.67]. J ss?2 Y4 Yo Hddv eof' 7 c@dz dds
ftedt 2h j dadaw :

ts fdats o dzd 2 odej MsEC o HdMY j tcfp" & s
Ctsdzy SIsdode’ LBRtejdedgw Jjdzj SIstetsdz” @ ftetseo ' H

HdMmY j e’ W tsH dats yOMmls d dadzd ~ L Blztcj dg
LOdzj ydl! o' H tL B Lk YOMmIsddasC ;

BjnOde LB tetsL ' ¥ o Odedz | dizjj ¥ Blsts dzs &
® H BHMdets IsO 9' H wBLA tkz yomilsd dzS d, L
Yyomisd dz¢ d .

g dz' H LOZzoa Oy dIsd, hs 5B d3j ¥ 4 dzdaW

o d¢ sted fils O dzdz' ydr bitte' 2 ftod ‘" dalsjteff toj
Yy! sdikz  dzj S lskzo Odzda desiudd fifiskrfedizfRyY  k© C tsdzj
Jdzj Clstetsdz" @ sy j BERIsd dzj odftcOoHOded &3 [z
(' BtedHdzd?2 ~OtOSCIsjtc f scdzd dzOdzdzy) 1 Off t
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OdzOdz' L. tBBL H " dzj dzdgv o9 dzgj MG " & 9 H'™ jdzj ClIste
Jdzj CSlstctmdiZy YyOMmlsddetS LsdztlsO SO 9" HB' Uy
o dzy MBS J dzj € Istc d Y dalzy OffrdstcedpftscCdz’ L Idatimdg. d3° e O d3d ¢
ssdeyjfy v Cdzomdydesets L i3 tedesegts  j |
[1.71,1. 72] EkE wednrn fsCOLOds, s P te@w’y d
o' dzt dese s ftotsB' ' 6z jdzj Slstetsdz o ftotseo ' H
Htso )y ddzts® o " dzd; getss 1 ffftdsps e o e OL 2

2=+ R (1.9)

HJlp M toj H daW Htso Yy ddz0 o' dz' desegts ftotsB
BOC tetsMC s * yYdzad ro & BAYO fipg(drdztxig s Qlglg' Is O dzlz ) .
Il y!' sz o df OHIC &M Y P as@lzdedzj j W j € Isd o daf

jdzjSbtosdz 9 ftotse Hdzsfls'® o yOmlsddey' , w¢
. _ n
[JlW:tbl+_Fl
R (1.10)
_
Hilb=—" 1 Yyom tj ZOCMOyY" ° | dzj SOl od HoS * dk

F

jdzjChtesd o 20 o jteRdy Ajteds .

v ttBtlskOR [ 1. 58, 1.59] tesL o d dzJ dzO
o zOMisdoatsMmisj 2 dBjlsOdzj oadr yYyOMmisddese dzO
[tekHj [1.30] ' Ewedydz ftets € dz@ipdlsdsdiy
v yYy'2 kjtst'’ LEOMOddzy  &ZOL Bsedn S
tetsL )" 8 o Odzgdg?v s Jj dzj S stesdz" @ fftso jton dgj & (€
H' jdzj Slsted ydzets® ftetsded S desfyls’ otORtolzs Is!
AHtlkzH afm! Ckzo YyOmisddzz H "gjdzjH Iste d 4 dzEHzZO Y «
o' Hftso ' Hdzs HIts C d&zOMmduydes® Ijtste’ ™ jeadjSls

YOfMmisddets Wz! " e vdsd Bg" Jaledz|del L Oddp fldH. o
JHdOS Mdz' v L OL dOydisldj, ¢ MYt tsd d3jedzls Bdz'O&ts
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L 20Oy jalzdz@ ug® s d dzs ¢ Mtc' B dzO @zl O Isd i i d
MYy j ClstcOdz' dets sk v=1,5d39j tbo Odw OC d &5  y d dats o, :
Isj stej Isd ydz' L Odzj ) detsyls* 2O thdse ¢ dzC
M jtej yizde' IO sbtejBlzEIs! OdZOd Lk ° H

] tctsB[6.6A~ 1 8] dz@o j H J dzd 2, ots gvdEWdH- fHIxBYAZ
o zOMdedr SCtdzdo Odzr jdzj CSlstetsdz" @ © 1Yy od¢Ct
1 Iz dzts o MisOdzs 0 dzj dzts, h ts fted L d34 dzh § dzdz’
M sMmilsjtc’ ¢ Olsdm: L dzd X § dzdzw toj L ts dzO dafflezd v
f'H Mkzdkds 8 dsydzde " Mis! odCstedMmMlsOdzdz?y ¢
sO¢ wC otsdets odftcOoHOdzy o twWOL ", weh s
fstc’ oadagW dgdz' L tetsL a3 tesd3 yOfMmlsddzeSd (M ts dagj

[HAZO L YgddzlftBodr I’ I ViEBistg tgdzj CIs
o zOMIsdoetsMmilsj?2 diBjlsOdzj odr 1Y BHIBY, tedsL ©&
otcOntsoOdets f jtejBRZHBSOE Jjdzgjtecgjlsdydesets MY
My oo  Hdatsh j dgdg? Hdzw EWwodsts'  yOfpsd @) H
Witedydete® 1L \Ovdzj y desfyls” & "' H C tetsL 3" tolz
ftoj HMIsOo dzj dzts[1.66, 1.G3s ARG BRzdzs © " HAB' YJ ¢
L Odzj ) B/ RBSIstcd BOdz" o [ 1.62], O 16ME6BY o
1.64] iS9' 90Odzj dzls dz' SHddz tsHEEIRZ! dzdA
CBdW" Yy " dzsod. ¢’ e(lkR) B jysfddgddztsls J ftsidas v iH
csL i3 ez yYyoOmlsddzeS d, hts " OLOCIjtedes ' HAz
tetsL 3" tededrm JWJj Sl 9 d3j sOdzj o[f6D, 11621.64]C'e O dz
CdzOMmMd ydetss Isj stds ‘L G[IH. 52F]Is + Wirfw' . ) dz

L ttORBCOR CoO0dstsots’ dBHjdZ' JEZHO ¢
CoOdzlstso d 2 tetsL d3' tedzd 2 JWictl f seo ddzj dz
MfsMmisjtc’ cO' Is! W jdgjt€ jsAc’'de i) lvOdf j toj lso tsto
H' jdzj Clsted Yy GO ldeekiitey dg' j dzj ClstetsdzO L f
L dz2Oydets f jtedodh k' Yyomistslslkz 2tets L ' IsC dzj
BsHJjdz' LB dz2 hjdzdgw ff 56 dzd dzOdzdzw * dzW e Oy t
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YOofMmlsddzC Odzd Y tsodwWL Odzj L L d3d dgh § dzdz¥ o5 |
L a3 dalz'j dz = L BB hk. ltetslsy ydmdztse tefsL
JSMfjtedd3j delsOdz! dedr tojL Ekzdz! sOIs" 9. [ tsH | dz
weodh j L d3' h j dzdaw toj L sdzOdzmdzts G s f'Ck

odftotsdy dgt 9 Odzdzy Hts dzdy ydr YOfls g dzlf J dzti
tetsL 3" oz diB3j sOdzj oadr YOMmilsd daetsC .

1 O 9" HMB dzz[1.6D, 1621164 KG8JH2] o W CtsfMmls® 9
nOOCIsjtedL z° 9" HGkSC d&BjlkOdzj oats’ YOfmilsd
LOMmssmtsoz' Is! ifw  H" j dz;t&vmtéo[ul[s‘laﬁlsﬂ@?@mﬁmt@@mm
ftovdsdL 5o Odz'CiglDdzlstso * 2 BJUIEHGZIZWT.GC[I-L )
YyofmlsddetsS [ khdg' Cts9 O [sO " BBsdeso O [ 1. 2 (

yoMmlsddllk fjHmsOodvdd bk odcedvn' dgj2]ls
5B s dzC B . v ftodfzh j dadz { g5z AT G
i S ®Ocd sdsets sk ' o' Hiklsdsmls'

odteOL d Hdzw MisOlsd Milsd ydats’ fsdzvtcdL 5o Odz
Jdzj Cstesdgdetse s G OL 2 yOMmisd dz$ d . l MlsOdzts o
YyomlsddzsS "7 HJd§ tsdz' dzd 2 tedgis@z dals Yy dPj dds jzt
fsojtondzj otsets f dzOL RBsose s toj L sdzOdzMlz o
tetsL di3' telz. bolststcOd3d twtsB'Is [ 1. 20, 1. 66]
tcsL &3 tcdedr L Odzj ydesmisj 2?2 fodzvtedL so Odetsmis
hts Ld@®yjfisdzvicdL so Odesis BB sOdzj ada 1Y
tetsL 3" tolz, Hftod EZdkRtse ' jCttOdzlzo Odedz? L s9 dz” b

[.[., skasf d 5.J]. O "d"" o [1.75]
L cOR ko Odzd HAMY j o' 2 dz' Odg Oyfdisr dg'd i dz'ds O
H dzw O dzd A YOofmls d dzts S fte' B O ftots e
d ¢y Jted 3 dels Odz! dzd 3 L Odzj ¥ dzsfyls W B .

d Sy Jteddgj dels Odz! dzd 3 L Odzj » detsfylsW d3d 3O dz(
tesL B )y desmls’ . s O0¢, wehits L GH 'HUfpdzts s | tSUgO
CtsiRf dzj § Mdats’ fsdzvtcdL 59 Odatsfiyls L L d3d dz

f OH Olsd LO OBfMtsdzs Isdatss 9 J dzd yd dzts ¥ Is ts
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tojLEzdz IsOIs Odzd o tsdzq tcsmiskzls! . ste' @3 Ists
L Odzj Y desfplsw i BRkdzd o' HMlgdz dz@ydgiafcd(i, dzls \© G
~nOtOCIsjtedMmisdS On .

J s t5 2 N d yom Ek CoOdbtkd OB jlagjctOs ' [
ftodf zh jdedzg ftots ftsodzj §totsded C dgj dzdz? L 59
yomlsddzS 2 (Bj1L otcOrlzo Odzdzy JjWjSCllk JCtk
L dzOy j dzdzv dapls @l qiZPlezd ydes™ @ osdzvtcdL tso Odetsflis
L otsfilsOls d 9 f stc’ o dzw dzdz' L o 9 j dzd yd ¢
BOCtsME s " ydegdrms B O " d3OA . L LOOWwWLCE L
By dzd e * Mmis! Mise stcj dadaw hiszydesets H' | dzj
H jWsted ydets® fesddS desils', wWek  &Btsy dzO
YyoOmilsddets € . ltetsls toj L z&zdds Ok g j tsgiBtcf tosly
tojLEzdz sO* 9 Isjtste’” [1.66] ' jSMmyfjtedds,
Bsydzdets LodwWL Odzts L ROsady3’ teestdys | Y[ 1. 787'] d
ot dzd o tesL i3 todzed - JWJdClIls' o CoOdzlstso 5° 1
f zOL d3so s’ yYOMmlstslsd 1 y. wbkfjtejydzde' tej
o zOMmisdoatsMmisj 2 1 v, we dzOetsdztsh j dzts o tefsB
Is d o3, h s H dzw$ s'ddf delilzg © dzdevB Iz t6 § dz tetsL 3" & ¢
ftsoddzj dz Blzlsdds. B "'tdBL'tgd3 1L Isdd3 ftcd ISOC -
jdgj e jlsdydesets M j Clstelz dzj HYjtatdcvse?dd ‘o ldndA§w
Jdzj Clstetsdg o deAfsstewHCEZ O, 1

sOCdd yddsd, §jttjtcOntso @dls' dsj S0 ¢
CkOmMdudzdn SO CoOdzstsodn ' 'HAGH' ® daj ¢
L Odzj y dzsfyls® [ fg af OBORJ Iatg)” 90 (¢ dz yJ dets, "
fsedwL Odd?2 L Isdds, hts ftedfkzh jdedav o d¢Ct
tj Odz' dzz € Otels d daz dz'o 5 O Bfsez] € Is s @@ dz' Is dzfs G
kO dzgj otORwok'Is: Mw Lds' "o Odedzr kO H(H
LBEztejdz jdzjClstesdz ©# [1.17]. J[HA&OSES y' o
ftod o de yj dadz toj Odz! dzgdr YOMmisd dats € . c ¢
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otcOrRBoalzo Olsd w ¢ L d3' hzo Odzdaw 9 C dzOH " o !
Lo OwWL Oded n Jdzj SIstesdz’ o, IsO¢ ‘ L Olskz- O
LB "o Odgdz o tetsBtSIOS [1.73, 1.75, 1.
f zOL issoasets toj L s5dzOdzmMiz o i dadsd ez’ ats§oz
ste'" 3 e, o Isjttjlsdyddnr ttsBtslsOr [ 1. ¢
BBj IsOdzj o d ~ MW j tO~R B dzOG tstectsH dzd ~ B&J IsO
sHdsyofmisS so dn ‘ Ctsdzj SIsdoe dzed R LBIZHY j
My j ClstcOdz! dg L Odzj ¥ dztsdnfipls G Isdf ySdaf| - tc t= LOdcd
f'" HatsHd HB Bfidhmkz tesL i3 tcdzdms jWJCIls'" @ o
M jtoj yizdodrmr dzOMmMdz' HE " 8, JtesOdzOdz' L ' Bk
tejLEzdz sOIsOd3] .

Yy d pdzj dzdz' d MY Jj tod dzJ dzls ©dz! dz’ HOdz' © fMls:
tetsL 3" tededrm L Odzj Yy desfylsj 2 yOMmlssisd f dzOL d3t
ftesOQdzOdz' L s Odg' o Hkedz' ¢ Oy'-wQ, 1.731.8%.¢ dzv
1 sCtej 3G, o [1.16, 1.90,1.91] ftese jH d
shdats o ° Isj stc’ 2 tetsL o3 de'ddg@ls Oge¥ j CisC g j tod
Hisfdz' HY j dg L Odzj ) dztsyls § 2 f sdztsy § dzdaw ;{0
f' ohdtcdded ' €O ftsecdzd dzOdgdz? 1 v Mmtc' B dzO
tetsL 3" oz dZOdes yOMmisddzsS . 1 tod € dzOH d ISIOO Cta=|chiy
1. 2. 1 kzdzsktss fi)ld Gdztcasdzjc dzv dzz s Isj tstej Isd ydz
Ldg" M jdedgy fsdztsy jdedey " €O Mmdszed g L 5dz0
1Y BjlsOdz' 9. wdz’ H LOLd&ZOYdIlsd, hHts tesL B Y

JEMyjtedd3j delstsdz Bsy kzls! BRI dz5ds tc HAO
teSLtcOrnlzdzS 2 Isj tstery Otgfdzj ISlds@®, [ @M o jdasdz@zO L «
ftedt 2h j dzdz’ dzj © J dzd € 5° Ctsdeyd delstc Oy * 1Y
Ldzj nlskzo Olsd Hdf sdz/ dzts® oL O iBsH ' ‘8 3"
oS BtedMlsOdzdzy 9 COL Odzd o dqlif PBETZY? & ¢ffizf O 9oH
Yyomsddzt oz fJjtejodhiz' R tetL &3 ted. l tots
odCtsdzlz’ s Mw dzgj LOexyHd [1.19].
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sOCdd yddsd, o dsjtftjkoy’ sl &
sflsdydedn o dkOMlsdosmisj2 1v &jkOdsoC &y
By kls! Bkld GBE&sodj d Mfjydy' St {§t
MdMmisd &3. JTde" "disd y'° fteslsdte' yyv &yl
L &3 wdedn L5 dz sfkdudedr RO©OCIk]tdmlsd
tj Odz ded 7 YOMlsddzsS d3j lsOdz' o .
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tdm. 1.1. (6BL®& ©dd LOdjyd Mls: &OSCHJc
Mte' BdzO o MSdz [1.16] - ORYzj MI®O,Is jists's's
C ZOMdudzse s tetsL B tedsets jWjSlk [1.90],
[ 1.66], 3 o0 Htso)y ddze® ] ¢ GBElONzz dz®dzdze ) v b R@
L ©OREdSd [1.91] ,s 2B 80 [lslj. B2 ]w, 30 00O B jCEk
4 JSMmfjteddijdels [ 1. 85]

lteddzydtf sets * dg" d2 f"HR"H Hs st dhk
ftstc’ o dzv dzdz' L € dzO-bigg & Qetizt Y te®t C B Prids 5® g ¢
o BSHjd& jdjChtes®Oocd sddn o &zOmkdo sils
LOf tetstf Scztso Odzts’ trsBdE®R7 g, [1. D2] . 1 H{Y
f' HOBHE §jttjHBOYO 5! fqw, hits Myshlsjtejy
ff ts¢ dzd dzO dzdzw YOfls d dats € i MY tsdzj dzud \Oodef ~dz
TOBOSjtediisdS L yOmksslkit® &ty &0 Of s
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LB OR O odMmMkze O Is' mMw Htedfkzh j dade? f tots
i 56 dzd dzO dzdz" LO tsB dzOMmIss 3" 3 L tsdzdzed = i j t
otlcOntso Odzes BB A Y8 yd?2 of dzd &y KD OL MY | tzt
yomlsddzc d dz0 °° Wsdatsdzdzd 2 My j Slste, hts o
L d3d dg" § dzdz T L3 ek [1.16]. [ sfydz" H Y
sBydmdzj dz 9 HYtse' ' Hts H 5 f " HaSHE 1 s
f G dzd dztd dgdlzyy to d ydzd As € y Onfiels pé® Do Ctcj dz & Is !
dSMyfjtedd3d dzelsOdz! dzgd diz3d toj L Zdz sOlsOBBd CtOn j
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[ 1. 24] : 1 o JSmMfjtddsd dzls [ 1. 91], 2 o
[190],3 © CoOdzsso® Ikjtste' w [1.62]

] sts2 3J yofm L Okze Oy ddsts, hts Hdzw L O
f* " HAatsHE dzi sBr' HdZ2O J CMY Jjted 3] dzlsOdzr dzO * d
L Odzj 3 detsfyls” (] fOtOd3j ste’ 9 tCtj BB’ tcj O
tetsB ' Is, f toddnodzOyjjddddes tfilsdydzdes ~OttOCIsj to
9CtcO? dzgj HBsMISOIldz' 5 [ 1. 73, 1. 75, 1.93,
~nOtOCIsjtedmMisdSd diBjlsOdzj odr yYyOMlsddesS dzj
odL d&zOy 0O Is! oA w ¢ ftcOoddzts L O fH]Eylss)dsis]
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( Odzfn O dzB dz¥ ) 1Y dzO L sodz M dz 2 ( f o ff dz
odStstedmstsokze 5! dOdesMmistezSskteds S sL o
1Y tsLftH' d&j d o GGeddhdsz1B84, #8AL 86,
sflstc' s yjo' *&jlOdj o' f &SazOd y( Bsth 0w
1.95]. J ' Htsd' d&Od jSMijted dsj dzlsOdz dz' ¢
SO HdMyJjtem' 2dedr L Odzj yakgfisi 2OM§d dfsSc Ol
oL 5 ©OB] dgfddf G HHWOs dzj &z © Gked SOy

18, 1.100]. wdz'H 9" HLA&OYdIsd, hH s L dOy«
o zOMmMlsdotsMmisj 2 1 v ftedmowyy dzO@ HEsMdAdz' HY J C
L sSdztslsts) .

sO0¢ bk wsB&kKOR [1.73, 1.75, 1.93, 1
e’ Bd&zO L' s Ols d fydstfLufdss ' o dgt o Bigtdisize © o

tesL B tOr IsO d&O "  HMlsO9o ' "Isj Oy’ 2 detsc
fsLjdeBjtceO® [1.14] odL dOyjde jJShijtedd3d
1Y M BdzO. 1 t6d¢ dzOH ydr HBMdz Hyjdz , O

i dzj CMdes” T dlstsdis’ oodzwicdL s Odetsfls’
d3d dzh j dzd2 0 H toj H Mis Oo Hzj 3z gL ztdd fig.Olsd j €
HsMmdz" Hy jda@ fsCOLEzE Is! LictsMisOdzedz? OB Misdz
fsdzvtcdL s Odetsls MW J tod ydagjrdzh | Odgds d dzetsC iy
HdMYy jtwm' 2ddr Stedoda MisMmisjte’ ¢ Oddmw f
[1.73, 1.79, 1.100]. 1as@3B-j0BRARS d® d @@y jLd
L LBktjdedzv &5 § zOL Bso dr SCtsdzdeo Odz' , W& (2
Hso Yy ddz - adsgzdz f lede' totsL d3' oz yOMIsd des S . L
wWe fdBkzed Btejc' of! StEt & L sddsecs §d
f sdztsy § dzdaw mMdsz e d 3" L sdedzets G s fJtejnBH
MfsmMisjte' ¢O ! fMw ~ 7 L& "jdd o EBJYSL BsE
tesLd3" oz 1 y. I Ists2 x4 yYyofm S OL Odets, hH ¢t
H jazj Sbtedyudzs’ fesdedS dzdotsfyls® ' LSt § OF
sflsduyudzsdiz H' Of OL sdz mMfdSstelz, O WOCIt
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[1.93] k& Bddy dz't98 Okt O ujfigeCusde 2 § ted |
Yyomisd dzts € .
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tdfm. 1.3. uwfjSCkttOd d2 L Odzjy detsfyls’ H

Codgf dzj SMdzs” AR’ fodvtedL 5o Odatsfyls”

eOH' MO yYOMISH dakds; dzd5 8Bzds3 Mpds5 ded3y Y6 L

o zOMIsdo sMmisw B3 BOHJdz@ets f tsH §)tzO HROZOL 1S @t
L' MO o [1.100]

b olststc Od3d tetsB ' Is [ 1. 94, 1.101], ts |
Lo Bteslsdzts’ LOHOY' MfjShbtesy slstsdjlstsdydsts
S lsdwddmisde smisy?2 Hotd ddrn MdMmisj d3 ( &
[1.14. 1 © tshdeso OdzOdz' Isd ydetsa ts tesLooOwWL G
odL dzOyd dedzv SR dzj SMdets™ Fdlssdits’ f sdzv te(
L' fMlOlsdfMmisdydets HdSKE Hds' 6dysdstz C 6kt sy
Issydz' Mmis: SHjtoY Odzdgy j St jtod d3j dals Odz! dzd =
f stc' o dav dzdz' L ‘" kjOy  2ddds Odz¢stedls Bisd
9 COL OdisstwHz dpijty j sfEtcfaz' o s5C dg' Cj dzs IsO =Rt
(o' H' BteOdzad & iz’ Coisgeles totd t5 L fdssitd dger Y Ofls 56
odwedzj dets LB dziah'j dddev e, g®© B B)dazd ¢ sy dzj ¢
jdzj Clstedyudets’ §odvtedL so Odesfls’ dOdstesL o3
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L d3d dz" j dzdzv d3 - tesL 3" tokz ) M j ClstcOdz' «
2=0,40113¢Cds [ 1. 94] .

1dBBR"Hdzs 9o  HL dzOydisd, hts o ttsBBISOR
sMiste" o yjots™ MdMmsyj B IO L @B tod Yofmisd
destc 3O dz! detseéts  totsL ff sSH " dzlz Yyofmlilsd dets € L O
B tckzdzlstso Odzd 2 H dzw Wdpth) Is jwE dzts tc° H filpls © Is d ff
2O tcd $ ZOH, Hd&zv GfMlstc' ayjodnrn dedg' BOSC dzd L ¢
Ctsdayj dzlstc Oy ' 8 dgOdetstsfylstec 9y @ O L Odzj ¥
1.103]. gdv MmMdmlsjd3 L' MlsOIsdmisdydaets dzj t
~n Ot OWIs jdgdz f tOS Isd Yy Hdzw B ' dz h sfls’ tsMmiste
o dL dzOyj dedaw tesL 3" toklz YyOofmlsts¢ BJL ZtcOR
B CtosmistczSC sktedzdr § OtcOd3j Istc” @ HftodL o tSH IS

L tBtsls@n 9P1l. W o dzj dzts, hts odz' Mo’ Cr
Edz' stcOW ' sdzj sk Hts tOH' srmeoaddzr Mftsmisj tc’ c
ftotso ' Hets O des(yOMiIsd des ¢ ftod L dzgi dgh § dzdz'
MisOIsd Mis d ydats © ip teds® S tel tslA) Shdstf © y dzd - sBO' B

f Hlso jeHy k' Is! v ' tLsbBG&GOKE]) [11886] 18
h v Rsds ©ELOOWLSE LoGkslsds - 00d&PEsO df
1.106], hts o HKvON506jsid o MEHEStsw®OYjodn |

L dzO y J Wzdz" , 9 "' H)so BIE datg B -ts fipsAd lodCdet d f OH
L &34 fatlzdzv 5 D HY ©d e®&EAHD; ). ) Oko Oy d B3ts,
o j dzd WDdsdgd dzt © Odzd v Y sMjtej HC 5o OdatsliHOEE o
9 9 ' Hdegsdedr HJddzd yvw = .

] [1.83, 1.106] kOSKY ofmlsOdtss dj dzts,
Odzt 3" dz' ¥ L dz®aptp fifddz" ¢ of Ges'ofyls O ls d y dz7 (29 ' tHB dAG0
100mMdd fOHO:Is: dz0 8 HsteWwHS (o a3P&dtd) Ed
5B O BOS KO, te' Odzz ReaP fusdf &tz j dzdz’ t©OH ' b

10 " HMisOo dJ My jtedd3d dzsOdz! dzgd= H Odz
RO ' oz so il ftdiesHEz jdzj Chiesdk0c dz Isdas @
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ftos totshRl yhlztiz’ s Oded 2 -H 'j jledej~C Isitc d 634 Is[Oldz 9
yomisddzy' . 1wedfkm¢O’ s mw [OL ' 8 8 Hsj did 5 dzlipy
sdfsodd3 Hd&zY BOdzdr BO ' d&3'' o Dduls AROded3) Is ©
1o ' BBz HOdsEEz j%jCkk SO©OCkjtod dC

f L3 dDydzO dzdL ' CtsyOfmilstsisdz 2 W' dzv day
w< 1,800 ¢ H dzw MW j tod ydzd n Zdz' steOH MY j t
odL dzOYOs Is! Mw LG @]nf1d83, fiy. 875 1.166¢ H1B8];

1 ftojHILAHBO: sHdIs! Mw o Htoslsdte " 'qdidz) L
odHtsd HdMY j e’ 2 dats’ L Odzj X dztsfls* ftctse ' H
Bi N MY oo b-Hdlgn3gldedzy 3

T f OH" dzdgv dzd L' CsyOfmilstslkdzd C o3 izl dzfzt
Mz teisjelas Is! fw Odes 3O dz! dets o dMsCddz Wislsts
HOdzj Ssd3sz wy ‘" dglsjtco Oz yOfmlstsls [ 1. 106] ;

¢ to' L ¢} L dzd 3 j dzdzv  (dzd tod ¢ Sy ndzts s datz”
O " oftetseo " Hdzd S tsoadm YOMIsddesS Mk totso tSH Y
sB d&zOMIs! M JjSCltck ( GUzPE f tedes @ 5L HHE e Jzd pizd

vsOCdds yddesds Mmdz" H o HL dzZOydlisd, h s
tctsL di3' tedz' My J ClstcOdz' dz L Odzj X detsfyls ' ( {
tesL A3 tcOd3d dzdgj de'C je©20 sB A3 4 §J O OB f toj H M
ftedyfizh j dz s & SeEfiyyehsdft’ nddd] o
tetsL f sH " dzz 1 v LO teL B tcOd3d . 1 dzd b H J
Htsfmdz" HYyjdedgw 1Yy &BjlsOdz' e (LtsStej B3O dz' € J
ZOdsMistezS szteded n  MdMmisj BO2 (L MisOlsdMmlsc
o' Hsd3d n ddzGEd@yti & dzj odwe dzj dzts. v sz,
W lzdzH Od3d dzls ©dz! dz' L O9 HOdzdz" totsL tesB S d dzOdk
TOOCjtedmisdS W Ekd vy, e dteddZy & f daPhls t
pdt' hizs s M L O EZB6z dpts tdsss Il Mteodissj s * d3g Is O «
Hi dzj Clsted ydz' 2 1 totsdzd § dzts iy IscBO Cote tsHiffS sl ** HudAEd =
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Ods stk Ckktedd s MdMmlsj BGOE L t' § GE O dzf b
BT | 50 fmHOdR hsets L o-@d®d IsjdSumsictsy
Hdz"  OdzgOdz' Lk kO &S do zPizkdb i a dz
YyOMmlsddzsS o 5j sOdsH' jdzj Clsteduded s fdMmlsj d

Bumoru go niaxoay

3MeHIIeHHA

in CHHA Xy — . iz cHHSA
MinBumeHHs BpaxyBaHs cobiBapTocTi EkcnepumenTanbHa Mizsruwes:
JOCTOBIPHOCTI peanbHOi 3 - - TOYHOCTI
Al e . - po3podkH ouinka EM x-k HPY h
ouinkn EM x-k MIKPOCTPYKTYPH L . ~ NpOEKTYBAHHA
- " (hyHKLUIOHATBHUX Ta MJIHC "
HPY : . NPHCTPOTB
NpUCTPOIB
( ExcnepuMeHTanbHO-aHaTITHIHUIT MiIXIT )
( ExkcnepumenTanbhe 3abe3neueHHs ) ( AnaniTiuHe 3abe3neueHHs )
3anponoHoBaHi pilleHHs
E— Metonn
TexHonoriuna ~ OGpoGka ) BH3HAYECHHS ; MeTtoan
i . eKCTIEPUMEHTAIILHIX - Moneni . ANrOpUTMH
MiAroToBKa Tannx EM x-k HPY pO3B'A3KY
s pisnnx MJIHC
| Metponoriute 3abesneueHns |
! ! - ! YucenbHi AHanitTHuni
Miknock Jlienektpnuna Jlocnimkenns
IKPOCKOMIYH ; - ; HACTOTHH:
A Ta MarHiTHa HAcToTHIY
1 JOCAINKEHHA b y 3aNeKHOCTEN
CHEKTpOCKOMA R.T.R
( OuikyBaHHii pe3yabTar
S i MDyHKUIOHANBHI MPHCTPOT 3
> = xap?_l[\;apncmm ———————> EM Biaryk MJIHC f—————— NPO3HO30BAHHMH
k XapaKkTepUCTHKAMH

t dm. 2. 1. TMEGjORD dz@ s BB@EsCh sets tisL 9 Is € |
OdzOdz' sdydesets " HRtsSHEZ HB OdzOdz' Lk IO Tt
ZOdtstetsL Blskdeg & 9 O] IsOdzsH " j dzj CIsted ydzad =

sdz"H 9"  HL&OYdId, s o LedwLECE L Mm(d
9" HekSCE dOdtmMstcizCIskztcdzdr MdMmMisj d3 H s
SO dBsteW sdztsg * W LteOL € O, Ctsdzyd delstcOy ' W
ftotsogem j S MY jtod &3] dzels Oz dzts OdzOdz" Isd yded = H
My j Clsteclz dzj sBr' Hdzs o dSCtedMmlssolzo Olsd to |



107

sise' ' 5 6sfdhmkz. 10 tdih. 2.2 dzOo
GOdzslstezClskteded & fdMlsj ds.

o288 (@) o
0) B ) o) G)

tdf. 2.2. JdHd ®BjlsOdsH' jdjSlstedydedn dz
B ) kte! SR B tedz® tsHdzsh Oteso ©; 9), &) Ists!

2. 2. sdzOmd¥W* "  COYy' ' BIlOdsH' jdzj Slstedy
[ dzv BHdEL Oydktets OdzOdz' Lk IO ttkdzEs
nOtcOCIsjtedMmMisdS 3 sOdzsH "' jdzj SIsted ydzed » dzOd
e zOH dze kO ' L desdkOdz lsdzgk Mtk Slsktolk (
h OQtelzo Ols* filss ) dzj sBr"  Hdzs o MlsOdesoadlilsd ¢

NgMmlsj &OdLOY' ~. 1 w¢Omy"  HKGEOMsH" g
ROdsfisteClsktededn MdMmisjd sy sdky Is! v d
i ¢ dz § fls! C s a3t tsdzj dals (BOlsjte' Odz' o

(BHdsSS B sdzj dzls dzO, B OGCOItsS sd3Y sdzj dzls dz

i Ctdz €' Mlsy |, & SOMEHAJRAZO N sMisj 6" ¢ OF s+ mw
Coslif Sdzd dzls ( yoOmistjldzis® ) (zp 5B dgste izl dzsis o

i hOtckzo Ols' Mis! MmMdMmlsj &3 ( sH desh Otctse * , B
lteORtsoakeyd vy' Cdkjt'’ t©jO0d d& &j
mdMmisj B KBy dzO odH' ddlsd o dOMlsky d' ¢tok
{ Hdzs B tedz’ T dpQftfidsd) \BHOH C sdBf bagzgzls d ( WOMIsd
CtststeH d dzOIs 9 ftosMmistste’ (9 o9dcedzwh' ¢ dzC

fMdted Hsadh ' . r1otsd3 tedz MmdMmisj dsd d3Os s+ 6
ftoesmisste" ; B OG Ols tshi Odgtisdzets h, O tc dzO @efiqI€ fix2ts € t
' HEC dzOHYd yj(asnlstedz' 9 C O ted M. 2. 2 Q) . U

SH dztsh Otets o (tcmdz0,2. OBtB) B dz' h ] C BB
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CLitsH d&zjd 5 bkt t8 CsstHddOkOn b
L &' hj dgdg? yYOMlsddesS §t5 ksoah ddz cLitcOL ¢
h Okzo OO MistkSkkzw®, WSO o6ds yo0'  dzOs
f' HS ZOHS k2.

HanocTpykTypHIi MeTaj10/1ie1IeKTpHYHI
cHCTeMHU

/\
( — ) C Fr— ) ( — )
&

[Hlapysari OxHomaposi Bararowaposi
CTPYKTYpH CTPYKTYpH CTPYKTYpH

tdf. 2.3. wubtkClktedd M5jBO ¢ eomdy"
ZOdzsMistez C sk tedzd 7 MdMlsj o

s O¢dd3 yd dzts d3, sYyj oqdqHdes fsHOdz hd?2
OdzOdz' Isd ydets cWte Jf diz@ ~asm iz C s dgO dzj dzdzv  d3j IStsSH
ftcOCIsdudztsets oadEstedMisOdzdzy Odze stedIsdz’ 9 s
ZOdztstots L a3 te dzd - C 53y sdzd dzls ) tc' L dzd n L
ZOdtsmMistezC Isktcdzd m MdMIsj d30r HEBSL & sdzd IS H
tg Odz! dzs’™ (BBW sdzse ' Yydzes'™ MskzClirtcL gGOKG dz
CoRBf sdzj dzlsH O KOG o Mis! dzO j IO € sdaf
tcsLtesBSCd odL dzOydilsd Jdzj SIstesdB3OG dz' Is dzf gy
Co3f sdzj dzls (9 Issdizkz QI dz' B, OcOI'sh O te t§ ody]j ~d
ftesosHdIsd SCtstej Sy ' ¥ ofjtejHAd n L ORI
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MlstezC bk, | &OfMdej ©kOCd2 ' HE'H dzOHO
jdzj S dBOcd kdzdt: SOLOCkjtedmisdsS kO &
MdMmlsd A Jayddl " € d s mdsdzse’ ydedrms tod X dd3” o

2.3. [BHjd& Bfdhk jdjSktsdkocd kdsds
ZOdsMistkCskteded R Mdflsjd L otOR ko Odzdz” ds
YOMsddzssS L O L & tOdkd

l zOMmisdo tsmlis ZO dzsMistc z € Is z te dgd An W md:
B CtosmMistczC sztotss | BstelW sdztse * sO JWyJ
Wistod3ts s Ctsdzyd dzlstcOy " * 8 dz2OdestetsL o3’ tedzd n
ZO dzdr Ltsodzg hdzg » WOCItste' 8 dzOo € tsdzd h dzg
1.54]. ¢ dzOdz' L BB H J dzj 2 dzd B Y d fplzO iy I dizg
ZOds S s sL dlsdedr MjtejHBsoadh (HJo. tofSLH
fsodzg 2 3 t6' otORtSoksIs! L OL dzOyYj dOME P& s
RZOdztstets L d3' tedzd d3 Idr@s to INAsIOstd Ods d € &2 tetsL f tSH '
L d3' 6O . 1 tod dz'y’ wjdfem § juteldindsjdzizls O dz! dz'
B CtesMsy " ydz' HtsMdz vy Jdzdgw 9 COL k8 Is1  dagC
tesL f SH® dzz dzOdzsyOMmilsddzs¢E L O to®11931.800]d3q
1 d 8B A" Hdzts IsOC 5y o " Hd3 IsdIsd, hs f-tod
OdzOdz" dsty Yydets H R SH Iz H dzw Hismdz' Wy J dzdaW 4 dzj
RZOdzstetsL d3' tedzed » YOMisddzese o hdqesSsdkz My
sfsedzdetsMmils® M jClstesW slstsdz stedydzed= o d d3'
MsteczC sztetse L twOLSCd dzOdetsH d MY § €1 dzacfizts g ¢ f e
tSH dzts L dzO y dzts OHj C o Ols dzts s dmods dzd h j
Jdzj SlstetsdzOc dz' Is dzd n o zOMIsdotsMmisj 2, w g
LBOLS 9 IO tsBd3y ) J dedew By IstsH 9 JSCMY Jjtodd

sz 9 Oy dzdeodd3 L Oo HOdzdz" d3 o tc Bl g At
Jdzj CSltetsdzOc dz' Is dzd n o zOMisdo sMmisj 2 dz0 dats iy I
LOftotsf sdetso Odets®™ C dzOMdW¥ " COy' ~ B IsOdztsH ' j
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2.3. 1. [ SH j dz s dmiz jdzj Ctctsd3OC dz
Bj lsOdztsH* jdzj Clsted ydats’ dz0 dzts iy Is tc 2 X lis dz @ dialzg d
MsOlsdMisdSd ttL ftsH' &z ZOdsttsL i tdd R yC

[H | & s k" jdzj ClstesBOG dz' Is dzd 2
B sOdztsH * j dz Csted ydets™ MmdMmilsj &3d, WEOddte]
fso jtondz WCts' dzOdzj ) dets Bsdetsh Ote L fls €
Lsd SoOddR &'y MBts &BjkOdjeds yoml
Ho a3 Wgets OcztsH ' j dzj S Isted ydzts dzO diz® dn Js e 2 €& B Iz
td 3.0 [ 5Hj d&z o fyls O dzts o dz® oL O BL oo
fOLO®d steO®Rd (SCJ W' y' * dzs { totsfsidsh GO drgaieizday
CjW' 'y ‘dzs o HBdo OdRdzy L' H RO tots dzf] O tef Qlzks,
stk sktd mdmlsj dsq L s Ols d fls d ydzts
jdizj SlstetsBOG dz' s dzd a3 OIS dizS Isfte s @3 f d de@satigss
jdzj Clsted ydeO f sizvUsd s o Jd@tisiigd sdstsH j dzr L Of
sfdgse ' MfjChtesy sksdj stedydts’® Mdmlsj &d
sfdMmkz sflsdydds o &Omlsdetsmisj?2 Hotd tod
( sHdzste’' H dzd n LO toL d3' tetsd3) 2O (oL ste’
H' jdzj Sktedudz 2 §° HS &zOHY' .

[BHjd& LOMksMmBok' Is' v §td d&zOMisk{ dzd
1 destezsOdz dzd2 Skl f OH' dedz® j dzj Clstots O

ZOdetsistezClsztedsts” fdMmlsj d3qd ;

1 fco jtorndzj o0 CtdzyNiistsBdlsy apipd g aesc IsC

BBy ded 3 dzOB OG Olsts di3j dzg"h © HBseoy dded J dz
T wWhisddeC d d3Os Is! W tste B3R (HN WOjdig dB)fcits BO B s Iz

tesL f sH" dzj &2 RO Yo jtemandz ' HEC EZOHC(;

tesL 3" 6 Yyomisddzt d d3j dzh d2 Htsexy ddaed J dzj
ste’ " dZsOy' v Hdf sdz ddfHB aitsa3jdidst 9 yOMmlis
jWiClkdodzj jdzjCltedydzj 4§ sdage oL tfoddz oy
ftsdzv §f OH OB yss°™ "o ddz sO@ Rroddz tetsL '
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1 JjdzjChteskOcd sd' o &OMmisdotmls' 6§ kj Bt
sB O dgdets® j dzj Clsted ydatse ff morwCtad L otsopL Ol \fif
HotscBO B jLtetsL a3 todzdbofdld]f Ot O3 Is tc © B
] " HYBdts HB Cd&zOmdydes’ jdzj ChicsdiOc dz

fsdzvtedL 5o Odz' fyls: YoflsddzsSd OBt  dlstsds

Hdf sdz dzs Bz dzOB dzd ¥ j dedz' o .0 O Is! v ¥ st
:@, (2.1)

HMitsB O o3 yOmistHds td dfig lis'e OO M ls d dz€ d .

] bjtt' " 4QABIgjeeEd £ s MY HotBO BJ L to

‘h. 1 d&v odfOHSE MWjtdydts' yOmbsddtd o
[1.14]:

a+ib:§. (2.2)
a

gl JClstesW slstsdsd Isted ydzO mdmisj d3ipPO weO dgjois teizf
R,RLayomsddzeSd ydtejr JWjiCldedz € i3 az
P=P,+iP,sO 9o Wstd s j cOlstste’ aTg;gig;l‘B,'jo?,de;
R:FF;%Pl,PZ '708, Ri= Fﬂgpl P2'7°§’ P1=Fpl§aa,bN '700’ P, = FpggabN R"S-
[ JitcOlstcd o FrcBRcO, JFRadF ., M J SlstetsW slstsd3zyd |
My 99 Hdetsh jdz@ ftojHMIsOodzj des 9 dtcOL O] :

_ (2 1+2R +(R*+PR?)
F =l r)1+2r(P+2PKR))+r (P2+P)

_12- 20,(1- 20)R +4r,KR, +(1- 21 )(R2 +P2).
1+26(R+2PKR )+ (PP +R)

_ r2+2r(R+2RKR,)+ (R? +P?)
L 2R+ 2PKR )+ (R B

(2.3)
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%+§kt082kto
Fe ¢ =

1

T 2 o 27
S+ okt,8 +8a- S Ak, 8
¢ 2 tog C a2 t0+

& 3 53
- hj/zk *k
L R R
FPz_-;% 3 62 é 3 62
+—k +%a- A%k

NTfsCOLddS LOdksddj ddzv ° HE d&zOHC J.

] ®sHjd & StshiskzClskztcd® d&jlsOdsH " j &
TOtOSIsjtedL ' st fqw f OOk Sls@ id: o toffsts kg’
Csdayj dzgstcOy' v dz2O0 59 j ton da' f' " HE ZzOHCJ.
dzj sHdetste” Hdats® MistczClskztotss o MistclzC Is Iz tc dz
FtcOR ko Odzdzv 8 OdzOcz' L & ° 7t fipls @ lisch fiy st yqiaBshig ¢
tots L o3 st tsdp Iz W Iz o) e Wfis 1 f(Ep dz0dz' L fMisOlsdfisd ¢
O dztstets L d3' tocdad Yyomlis ddats € LO tetsL 3 tetsd3
FLGHY j dedzy A)[2.1 MBI (s detso Odets 5B Y d fpdzs o
sy dSd fMstezClsktdzdn § OttOBjIste' © Bj IsOdztsH
flls Osd{fydzs dzj SH dzste' H dats¥ MbstkzSskztess  dzO

) ohls@Bd ¢ ZOHd ©j Od' L Oy'® seBydmdzj dz@ Hc
fnd misd ds.

2.3.2. [sHjd sfdhk jd&jSkttsdkodd
BjlsOdsH jdj Slsted ydets’ RO dztslstelz € Is Iz t6 dats

MisOlsdmMisded tL ftsH' dz dzOdestesL d3' tedzed = YC

[BHjd ftedL dOyj 20 Hdv sfdhnkz jdj SIS
mdmlsjd, W& 9 Cdzs YO Is! ZOdEMistez S sz tsc
(ZOdtstetsL d3' tocdz' o Cdzs yj dzdgw tetsL f sH ' dzj dz
h Otelz), §tdS ZOHd HBsHjd ddr Mojd& wSdrn f
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oMisOdeso cdzs * LoodwWLKsS jdzj SktetsBOcdz Isdagd n -
CoRf sL dlsdzdn dzOdesistekzSIsktedzdn  fMmdMilsj &
9" HGEC td uiRgR Is joz@d j(dzf'Sldsdpjts 3Oz to j dzdzy . ] €
BRjlsOdtsH " jdzj Slstedydedr h Otc' 9 dzO@ tfMdatsoe
ofMlsOdzs o dzj dets asL B REs L eddij V€ Lstisls di30 ¢ @tc© dgd itk C
YOMmisddel d H(' j dzj Slsted ydabs e 8 ¢ thgslis j B tsezd TGP s
L &3 Bsd3ls @ € ts5dey Nels oOfijIs fdztsE SO Isipo h d
[ Csmbtetz® tekfig®tczC sktedzd R " Ot © L fyls
fMistelzC Istktp'sdzs ‘Lls! QB OR ko Odzdz? 58 fls Ols d My ls d y dat
ZOdetstetsL d3' tcded = YyOMmlsddesS L O totsL d3' e Odzd .

[ Olsj ®OIs d ydzO Bts H jfzgzls to s 3@ of dgpzdz@AGIE d o ts fi
stc! t5A o€ twaf{tEL d Is dzd A L QFQdRSDRR@A] p j dzdz'  j W j ©
mMjtejHB M@0 Hdes HB WwWOtSEeB HMzW totsL ¢dzv
tcj Odztzetizts MY | € isdzt 5Ligdigds] 8 @O L o dz M dz
ftsdzj oézOIsRigN j tkH dztste' Hdzd g " j %W j Silsd o dzd o3
odf OHSE tHMst" Hdd & O Gldzjodet daff dg 'f Etis ) ts
1.1121]) s O TOtOSIsjtedL iz s v, L 5C o]
ftotsded C gy ftz®dz' L htsedzdo tsfilsj 2 oW ju Soldssth szt
mMjtcjHsadh O dzOo j H j dzd 2 ) tesL H ' dZ 1.
BjlsOdtsH " j dzj CIsted ydzed A (B' dzOtcdzd 7)) dz0 dzts
BsHAW ' CsoOdzz Isjtste' ¥ 1 tekdEcEj BOdZzO, o HYt
H' § dzj ClIsted ydzO f tots dad SO )10 w1 - ' Ueed HHAS olsf ey
fMf * @9  Hdzsh jdegdgw 3 [ 2. 2, 2. 3]:

H

P 2e +qe, +(1- g)e

e =867% 2¢,(qe +(1- g)e,) (2.4)

6 =ze +(1- z)e,
Hjgi WOCIstste L Of tso dzj dzbgvz i fifjlsdgjinCdsolzctcdam|, 2
BjlsOdzsH"' jdzj Slsted ydzs@ 5 U fi) Ets i3 ©a) € M@0 H '
f tots dzd § dz' dijlso’ ts * o3 judEnHs ' Jda& (S Iste d Y dzO® 1§ tets dzd S dz'
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L Oz Oy dIsd, hs o byttt JWjSlkkdedtsets M,
Is" dz' ¢ WOCktstesds tBO' BBdzsets L Of so dzj dadz
o zOMIsdosMmisj 2 yYOMlsddesS o' H ° F o3'tetsdzdif
sftsBdzdo sflsj?2 d&OdsHdnNY jtehdds MdMmlsj &

MjtejHsodh O L Odg dndsj fsEQTistzts@zd 2w, OleddX j
nOOS b Ebkkztclz dOdsKtsL &' tedd n  dEdgals Gdzj B
esL &3 ek 1O § sdEjivuetdOy’ sazgddg Md i § dv Is
ste! 5o R tedzd & fd MBE R i)z 4 19 Pz dafs'dsze * H dztsh

w, =0,78D7N,, (2.5)
w, =0,52D; N, .

vl 99" HA&EMY) ddzv ¢ tc Odzd ydzd odtf OHC OR
f OtOd3j steOf & CtesmistkSlsimdL L o sisq lstshw |
L Otedzj ssO 50O Isjtste’ 1 tolk ¢l HEOTONIs okt dstdzjt
BjlsOdsH ' jdj Cktedydes” MdMmj &d Gt HmlsOs
nOldydsts LY H djd o H' jdjSlstedydzs dt
(1.11) EpS@RBAE GISO. v odf OHCH=HdzOy | dz
BjlsOdsH' jdj Ckedydd® Mdnsj kO FROLOSCIS G

MstezSCkktetss, hhts o' HftSe ' HO' odMmMBSC' 2 €t

s gk 5! v My 99  Hdash jdzdgv o5 Isj st ° 1 tolz
578 1(1-g) 25 =0 2.6
o126 ( q)eH+2q - (2.6)

sO0Cdd ykEasdRYy ' S Oz kjitst'w Jthked,
HjlOd dzs oORNBokoOkd & SwsmMsttkzS skl
dflsj BOR. | &OMdai GHdsE' HBRO MkSlsktsC
Cdzls j toj Tl & dzic @ d3j dzls Oz dat>Rj dzezs R, stsH' 0 WG
L Ofls sk o O dzdeljrls QuiptoOud jdadjnS st d ydzd & Mg Mmlsj ds
MstezC kO 5 oL &' ©OR &BjlsOdjodn o& ds
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[MS" & ¢ d ) sjtste” wnq jWiShkdo dztsgts
My o9 ' Hdztsh j dzdzV , N ts5j dzp § I8 to wekides dp UEHRERIAIE s t
Uy bz Hdzv y' sét By dz0 osdStstedMmsOlsd
jdzj CsteskOe@mbde Misj2 IsdSdn fd o [ 2
Is j , h ts ) AsE s tc OBE OR j daj s to A2
odytetsds’ dzt o OdgiptsL dusdzd s H MY J temdzd d3 fmd
dzj sBr~ HddzsMIs" odtc' hzoa Olsd tc' oadaw dzdzv [ OC 1
odf OHS &  dztstc &30 dz’ jdaBjcQsls tc tf @@ & dgdzs dzts "o d
f s dzd dzO¥ ysets G sdf s 6tz ¢ k5 dd O dzd €6 vz d 2
stso h dqalesde@Atds ! MW di3' ¥ Ho O tsHddetstc' H dzd o3
L fCOL dd S O3, ' m @ tzts ezez] ezdets h | dadzy W j dzts O3
hts Lo WiSKsW'Clsdodz' ) f OO®Mj btcf s % y*' * dzls

lt, ©'HBJdoO Odzdak’' L BisGizON Bezs g [ 2. 5] :

| = 16n,n,(n? +k?)
T u@eY +xGe" +2s@osng+ 2t Binng’

_ x@eY +ule " +2q@osng + 2r Ginng
u@e’ + x&e " + 2sosng + 2t Ginng ’

| (2.7)

R

s O +t &e' + 2mi@osng - 2r Ginng
u@e¥ + x@e " + 2s@osng + 2t Ginng

lj, =

HJ x=(n- n) +k? u=(n+n) +k?

s =(n-n,) +k’; t=(n+n,) +k*;
m=(n? +k?)n? +n2)- (n? +k?)- n2nZ - 4nnk?,
s=(n* +Kk*)nf +n7)- (n* +Kk?)- nin} +4nnk?,

r=2k(n, - n)(k*+n’+nn,)
t =2k(n, +n )k’ +n?- nn,),

4d
9=
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NnLio' Hftse ' Hdzs f 8COL dzd S d L Odztsdzdzj dadzv 1 ¢t
[ dzv Ists¢G s, hsB o©otO-kzoOIsd €' dzayj o 1
o' HBdoOdzdz? o dz' 2, odCdmlsishizls ik iz
JEMy Jjteddzd dzlsOdzy dzts o dd3" te¥ 9 Odzd i3, R R'JRI6IL G | I

_ q 2
R=1,+ |
R 1-dRi Ty

I, (2.7.0

H J q

1=

O

N
+
>

) 5C 0L dzd & L O tiz® 3o jsdacid fia®siza@mz L H '
fesddCds Mis¥ My 090  Hdetsh jdzdz" disd [ 1. 307 :

e=¢g-ie =(n-ik),

OB 15 e =n’- k?, (2.8)

e = 2nk.

rdzv o dfOHSE BOGCOIBh Otctso s5° RN |y &d
' Hsd3d di3d L gz@®isjtcdsdyOdsciiz’ Is dzd 8 O tf ‘Odc O LIS t6 ' ro
odSCstedMlsOdes BOIstcdydze MYy 99  Hdesh j dzdav ,
hOte'' &8 [1.11, 1. 190HQAs UP 3] OtdOBLISled 2h T
fsmMdz" Hisedzts 9 " H SHdses h Otk HtS ' dgh ts¢c
@Oistedys fitejHnOyY HdY k""" MdMmisj i3d k&

M=OM,, 2.9)

j=1
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H i dzsBjte h Ok o hOtkzeo Obts’' MmMdMmlsj &
Jdzj Cltetsd3OG dz' Is dzts ¢ WO & tf ff 1q tegs” det' o0 Qpzddzdz" | w
BOIs tcivip MilsggBY, odedzwvwH [1. 14, 2.8]:

p L gcosiz'm"d" iésiniz’m"d‘gij\
_Mll Mlz_l n 1” / n / \|__e1 1 g,
MEm, M2l 1198 aRd | amd & -l (2.10)
2 Tl S - PG sinT 0 coso ot f€% TRl
nfp g" / I
Mll:]/t; M12:'ri/t;
(2.1)
M,, =r/t; |\/|22:(t2_ I’I’i)/t.

Ulzfsi, 1 of 2of Jdzd di3d dzlsd  f 59 dets’ O3tERIREsAE{tyd3Q s
Wiojdgj dz' oy 'S desYsj HBdo Odzdz? L BSSE
fosy Mo Odzdz"f 5C OL dzgd & L Ocdzts d3dzj dzdz" nj ' mplstse
f 5C O Rdifs BdEOEdEs ' Ods adsj Y k¥ Is! L h Owko Ol
Cji' Yy U REBSOEED ftojHmlsOodlsd osduOL O&]:

2
- n2 . R_‘

nM,[°

11‘

(2.12

5s0Cdds yd dzts &, BOIls j BOIs d Y dzO dP eztizef § gzezd
jWiSkdodssets Mjtejrutsodh ® deb @ dzs @yt tsTdze
jdzjChteskod@NbddBMNisj2 (d ossC Ob6L ROLE
fNrd 3O B H jdF dzd tedp@. Missdfy.

[BHjd LOMmssmsok' Is! v ftod dzOMIsky§ dag

- BOCOBHD MisttkS b E@® ydl ' L sl st o€ ' H da
f zsm¢ s OOty 'do ;dzd -

Oty dzo fOBOUPY BC By o dzd &5 MY j S lstcOdz! dz
jdzj CtetsiOce dz' Is dzd dzdH 3, O te PR & s akdts @, jstso h
"d@zH jCf] h Otlz)
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- odf@uEzEh Oseo s’ fMistekSlskicd djlsO
L SO ts9 OdzO® B Y HotsdBO dzOf " odzgj MG ' dayg &
Mdted Hsadh Od3q .
(CprKTypHa cxema Mojerni prOXMipHOTJ
MJTHC 3 ypaxyBaHHSAM CTaTUCTUKH

MIKPOCTPYKTYPHHUX MapameTpiB

Y

MonudikoBana Teopis
bpyrremana e
ge(/):f‘(gdy 8len Qv f)

CraTUCTHKA MIKPOCTPYKTYPHHUX
napameTpiB

deHoMeHOOTIYHA Teopis
T'=Fr(nep,keg.d, 1)
R=Fr(nogpkep.d. 2)
R' = Frr (o sk d. 2)

Martpuunuii metoz

N M, M,
M:]‘_!M‘{ A [}

M, M,

R= M, T= 2
M, n|M, |

tdfm. 2.4. wbtzClkztedO [{AdiHOOdEsH | dzj L
ZOdzsMistoz S skztedets” fd fls j d3g

) jtoj o PEEHMsApskjjdt” "5 osdzO HESpbBdES
ZO jdzj StesdBOC dsHislps" Ot G dzdzy B OC Olstsh O
BjlsOdtsH"' jdzj Slsted ydzd s dzOdesfistelz € Is Iz te dzd A
o' dz' azd®m ' H S &OH(SSEZOMA dz® fMdMmlsj 8O &' o d
sj Sjedzj ChkesRO&@NMsdkdBMlsj?2 fd otC), kOG
f*  HC &ZOHY' ( BOtedydzd 2 d3jdejsHB tots dgQE da' IsLdAD
BjlsOdtsH' jdzj Slsted ydzd 7 dzOdetsflstelzC s 2tedad BH
B CtesmistekCited, ht kNS Os judazo) A BB H .
odCtsted 5B d3d ¥ .
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¢ dzr ¢ Mls: h Ote" o Is © HO' sy dzd e ' fyls-
BjlsOdzsH ' | dij Efisdsjddgdizts M dzv § s 5 totis el dizj dzdz® to
sfdmMOkd thseddotmls' Ctydscts hOieed F OHsS
h OQtclzo Olsts’™ MdMmls jdggdls O dtss * g Yzgz€ @' y dz' dz0O d
MlsOlsdMmisd ydets dzj sHdzetstc' Hdetss MlsckzSIskzotss
sy dz¥ ¥ Iss mw L Wzl St Of disav' dyizlz Yyomisd dzts €
(® dL dzO YO Ists fipdlptisg tc* Tto ZL sH Y j deda? 1 " tofyts dzO)

2.4. 10C0d dz0 &j stHcEBROE |§ & Mds ot o
jdZj S d®Ocd sdzdt -~ OwOCkjdhlsds dzO

10 ftOCIlsdy HsMistse ' todzO ‘lsdd¥ ts tcadz@Qyft) 19/ d
ZOdsfmistczC Iskztcdzdr h Otc' @ o h Otkzeo Ols' 2
tej ytsoe d dzd ftcj HMMIsOo dzw * L dzO ydzd 2 ftcOCIsc
ZOdtsMistezC Isktcdzd m  d3j IsOdztsH * j dzj CIstcd ydzad =
ftedmlstets”™ 8 dzgO@ = hdzeix dzls @ s " M jOdede'O
dd&zj SIstetsHddz@d3 79 d P sl v L Odzts y J L Is d o
o ZOMIsdosMmils’ tj Odz dzad = 2O dats mls lz.C Isiz]te,dzd f d
L Odzj ) Ols+ o' H Mftsmtse 8 ' 7 Wtsttdlze Odzda”
ss6 s, 9  fWdHeildp Odzdzy O detsmistelz € Is Iz te dzd -
Bsy s Zlseo stcs 9 Olsdmw  f tesd3’ 3 dz' h Qted, W
Hsflstse ' todzse s ftotsEdesL zo Odedzy  j dzj C stets 3O G

¢ dzj , we oadHd L OdzOdz' L & dz' Isgztc@ls iz
dzOw o dzd ~ d CMY j tod d3d dzls ©dz! dzd ~ H Odzd n ftots
Jdzj Cltcsd3BOG dz' sdedrm § OtcOd3j Iste’ ©8 YOMmiIsd dets €
H' OfOLsdeg M JjStc® oadedzdcO0' Mmjt2tsL dz' f
ssydese s tsBdz' Ck2 B3 CRsHlsc@S Bted d dd Mg Ht
A J oz StesdsOGdz Isdzgd s 9 zOMisdetsmisg 2. |
1.100] B CtosMistczC skztcO dzO dztsH d MY j tocfdzd
sy’ dg® 8 Ist mw Wisted3Odz! des L O Ekdise d  dztstc d3C
tetsL 3" tOBJHA OS2 Zfsd3 B tokzdalstso Odegd?2 H
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SH S Hdats b fMistezC sz tc @202 B * dzteh i IMls O 9 dinks ]
WilkzdzH Od3j dzls Odz! dzd -~ Odaj s dBOH ¥ J HeB @Iy I5 13 figdg © O dzdz
feOCIsdyded n Isd - fetizqdedrfd Mtsj o3 dz'”. MisOlsdMmlis
stz C Is kz to 8¢,  §wtefOD d dzts nOKBOC I tdz® dzO
ftedS ZOHdzd e L OfMlssMkzeo Odzr , 90y ddej L dzOyj
FtcOR zo Odzdzg? dz dzj sH detste® Hdetsls® Mistelz € Is iz te dad
1 OcOdz dz0 Bj sjrj @ sEROdZ sz m § Otc O3
YOfilsd dzgtfifls jakOfd ' L fMlsOlsdfmilsd ydzts dzj SHdetste
J MY j tod BPdEOGzIsdiw dzse s f  HAatsHEZ MC dzZOH O
Is © Odz0dz' Isd ydets @ =R jsddds Is'tsen . s dztsicdzs € j € Mt §
OdzOdz' Isd ydzis ¢ fp dzj © the® tk RO @2t BUAS Ftc d fls f € dz0
CoRf sdzj dzs* @ o dzOdesMbstekzClskztddn fdilsj BC

N ' p ' A (
MJ] bnok EM
HAHOCTPYKTYpH METPOJIOTIYHOTO AHaniTHYHU#R 010K napameTpu
3abe3neyeHHs HPY
MikpocTpyKTypHi . %
JOCTTIKEHHS: 7= N\ a*(h)
- NPOCBIT/IIOIOYA ot <
ks N MiKpocKonis: - B = >
HApomipai L A -pr;c‘rpnna T = > c*())
(monowapu HPY) | | ke JuEais e o =
- MiKpocKomis E E H
. g (& s V- ~ > n*(})
JlocninskeHHs s 5 = Metoan
HaCTOTHHX z =4 = PO3B'A3KY
3anIeKHOCTEl = | S T = K, *(\)
€/IeKTPOMArHiTHO = & B
. T ro BIATYKY s £ = = UncenbHi
Onnowaposi | ~T7 R.T. R - \,S = 3 ; | s = K,*())
R 0 . s Tis R S5 5 N
TPLOXMipHi | ‘= g 2 ;‘> = : ;
-
Metoan g E . A > o*(D)
AieNeKTPHYHOT Ta i = 3
iAot = 5 v [ M s
MarHITHOI - = = = o pabmmkeHi
cnekTpocKomii E g ; > c*(D)
Ty z |5 2
; N = = < ;}
Bﬂ[‘aTO[lJl‘lpO‘Bl = = § 5 f n*(D)
TPLOXMIpHI L= JlonomixkHi §‘ g
JI0CITi JKEHH E =
o _ *
C oo Y|t g ~ K/ D)
-
TOBLIMHY [ap1s *
> K,*(D)
\

tdfm. 2. SMrj dgsSH i | S-OdQ dz'dlsd daz®es o
Jdzj Clstots BO G dteldO®Rdsy ted fyls d ¢ Ctdi3f tsdzj dzls ' o
mdMmisj O~



121

1 dzts € Bj stetsdztse * yYdetsc ts L OB j L {ftg dyff lsiz8lzlzd
fllsOdzH Otelsdzd =  j S MY jted dBj dels Ozt dgd 5 Bj IstsH
jlzj CtesBOG dz' sdesG s o' HEECE 3j sOdztsH " j dzj
sfdseod L wedo-MEJ GL Odz'd dze@’ " Ietaflapds|?’ IsB do
o' h j dzdz' AL a ©te®lsdz' iy OL dzOte j alafh dzilz ROls j BO
s dMkzs st jdzj CtesdBOEd sdzd2 o' HEESC B
fMdfmisj 8 L o HYytoe' ' Hdass MistekzClsktetss .

sz’ H LOLd&ZOYdlsd, hts ftoj HiNlsOo dzj dzO
sjflskze Olsd Isj 7 detsczts@ ' Y dzj Efyls Ols § B ez® dztizes
W stcd3z 0 O ez flste 2 § Is Iz te dzd - find Mls j ds. 1
jdzj CStesBOGdz' Isdzgdn o zOMisdotsmisj2 toj Odz o
LOdzj ydz' Mls! o' H BsteWtsdzse' ~ jdzj d&3j dzls’ o
ejydd' @ fsyjmMkz 07 Wistekkzo Odigiyg stoj e
2O dzts s to iz € Is Iz to bz BzS ) osfipQjoels dzd » f tod s tets” o
jdzj € Is to sEREEEQIE Al Otdsff M ls d ¢

vz BsByjodHddsE L OHOYJ®E dzj sB ' Hdz
wedn fted fesjSlkze Odedz kO CttejSy' "’
sj ndzatsdets ¢ tetpaztetsB S d dOdsMistezCIskztedzed m fyd fiyl
iSMf jted ) delsOcdz! dgz  * deW st dBOY ' ¥ e  H R
jdzj CstesBOGdz Isdzd 2 § OcO®Rj Ists' » toj Oz dzd A
ks ydfd , w¢' weodws s: fyw jtezj B3j dzls O g

2. 5. [ S MY j @ dgd dzls ©dzy dzts Bj lstsHd
i Ckes®Ocd sdzdr §OLO®R]ste' 8 &OdstesL &'

] HOdz' 2 yOMmisd dz tcsBBIsd CHY g 3@ dgj dzlac
OdzOdz' Isd ydz' d3j lgEH J dodf d3fz@alp jOdidzdzd = L dzO y |
f OtcOd3j IstetS Lod3" dElEtstc " Otc” &8 SO yYyoOMmlsddess L
tesLftsH  &ZzE L O totsL d3 tcOdBRd H dzw tc' L dzd - L
mMdMmisj &3 9" Hftso ' Hdes HB dzQo JHjdets™ € dzOMmdW
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1iBBR " Hdz Mis! tLtesBSd kO odStstedflsC

s OC psBEzd o sflsw i3  totso j H j-Oal® dz' j 1€ dif dizcfe] d3yj

Z0 dz20OdesMisteczCIskztcdzdn MdMmlsj EOR. ¢ MO :
e Ldg LO MmtezSlktededBd f OtcORj Istc O id
SHdd 3 OdzOdz' sdyded 5 Of OtOlstsdz ( dBSH § dzdzs
-Hdzv ftetso jHjdedew J Sy Jtocddig] distizy ©Is B e todz
LOdkEzyOld to' L dz LteOL Cd dzOdetsMistelzS Is
My jCltesW slstsdgj sted ydzda Hisfdz Hy jdz2 RO
kOSdr fMbtekzClkkzteddn §O0LOdjlst' o, w ¢
ZOdzestetsL d3' tcded m YOfmlsddesS 1O * dgh

2.5. 1. [ i suzdzy o d if dgB s RS C i3 dzj S M dat
fcdzvtcedL so Odats s ZOdetste s L d3' te dzd ~ 7
BjlsOdsH"' jdj Clsted yded i &OdesilstezCsztedzd B

[ $MY J tod 3OO Isdfta) dzd 2 d3jYflsoidsnts dptsd L dEOsud3fd
jdzj Clted ydats’ f 5 Ve telrf Lyg od® dalg s O dzts H * | dzj € |
dzets i ls to Iz € Idnjaftdndedj 3O - L dzj s H dzts totdfHiaE® O dzth) Is
Jddzj S b dedtsmMS s ydzd » M & 8 ozw B §5 dggats & d 1 ded
dzO Ho tsd tePaztsH * j dzj CIlstcd ydzd dzO dzts H d iy
BsHdW ' Ctso Odets’™ | dzjdfislsitg slzO ¢ dz' s dets 6 15 o' H
d3d s OpagHE Isted ydzts™ dzOdzetsMistelzC Iskztedzts’ fMmdmlsg
OdzOdz" Lz "7 o CtesmistelzC Iskztodad » 1 t@HED jd3k B t
BjlssHE d&z09 j26j &z0 O todf.

I wesfils' 935 °' Hdzd L z@WQdaERY HdAMY j tod d3j
fdlstsdhs’ C s dzj S fdes § & dzft dzf C te® PEAE®)isE d dats
BjlsOdztsH ' | dzj Shjsfddsyi ko dzj BH dzste' H dats ¥ fr) I
o dCtcdMmisto ¥ s v S tis oLt de sl di toaf wdzd BY j S
L Odzj y dasMIsRB O Rdzj Sdis t€edsdgs s * ydzed » HsMdz'
B Ctoshls inCudy gz D dzsH ' j dzj Clsted ydzd & dzO dat
1 5C 6 B3O, f OtcOd3j Istcd B CtosmistezC Iskzted g
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MsOlsdmMisdS¢d "= twLftsH &z L L OMksmize Od
HSsf sdise s BBYdmdzt 9o Odz dese s Odze sted Is d3lz .

ddzZ H 9 ' HA IsdIsd,T,h R VL BRZOY sdzgdetzsd L d
Jdzj SsticsdzOcdz' sdzdr § OtcOd3j ste® 9 (oW dzO@ L
(2.3) dzgj ftejHMsOoadzv' HJteddzydfseadna IstclzH
9" HL dgOyj dzets o tetsL H' dz 1, Lo SteslsdzO L O
f sdzv tedoififdse O ddzO dets yOMisd dzS d L 0, 9 RdzRYagfftf Q@+

%<o.01 " kO GO ydts dzj St Clsdase .

Monowapu HPY Ha nenornuuatouiii B TexHonoriuHa NiAroTOBKa BUrOTOBJICHHS
ONTUYHOMY JLiAna3oHi CreKTpy Miakaaaii y TECTOBHX 3Pa3KiB

|
y 2 k 4
. . . . JlonomixHi nochimkeHns
MiKpocTpyKTypHi EkcrnepiMeHTanbHi 4acToTHi
3 3+ 3 CKJ1a.1
JOCITIiTAKEHHSA nocnipxenns EM Biaryky —
AN CACKTPOPIIHYHI BJIACTHBOCTL )
Bxigui §  nmasi g5 4L b
N(D) T() R'(%)
D, R(A €
il cTeTEOTIIHOTD “ Ny (A) aac soevi ’ o
e cepeane wacTomi saessocTi aienexrpin
pasnoainy HPY no e cepe Konuertpauis HPY : *
A aiaverpy HPY Koedpiutientin piadusan npor wni

T 1 T

Mogens EM Biaryky asomipnoi MJIHC SBIPUEHH
1

Marew Moaem
=> P*=f(R, T, Dy, 4)
p )

F

( ANTOPHTM CTATHCTHYHOT 00POOKH
MIKPOCTPYKTY PHHX TIApaMeTpiB

a*=fiR, T, Ny, Dy, 4)

r 3

\

06'emna nonsipuszosanicts HPY

tdf. 2 MFE.j BOdEE ssHk o dL dzOyj dedz® 1 d Is s dst
fsdvtedL so Odzsfls' dzOdestetsL d3' wdzd & UzO fgd § d
Hisfdz' HYy Jd2 Hotb®B tedzdn d3j sOdztsH' j dzj Slstedn

v [1.101] O Blzdzs ftetso jHjdets OdzOCcC
tc' o dgv dz Isj stg' it sLjdBitceO® [1.14], w Q
o zOMIsdotsMmlsj 2 (Bsdash Otelz tsH dasdets H dzdfidy s @ d@
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SHjtey Odzts OdgOdz' Isd ydzd 2 tcsLOoOVWL BC oA L
OdzOdz' Isd ydad 2 tcsLoOvVL SRz L o stetsls dzd - L OH
tc' o dzV dz IsjBstc"° (5L jdzB e O totsL totsB dzj dats
fdbtsdits’ ¢ il dj ¢ Mdisd L § aAzRoEMslE s doey” to izt &2 1
mdMmlsj 36~ L ° MisOlsdmisd ydets [228]s 1 detinf " HiZiIS
Odze stcdtstglzo 6w L C Lz L o stetsis dzd n L OH Oy fn
jdzj Cstetsd3OG dz' sdesets 9"  HEEZC I Ho 5 todzts’
MlsOls d Mis d ydzts dzj SfHES talztHdglzd o3 L e Lis 9 O dzd
ZOdstesL i3 tcdzed s B IsOdzj oadr yYyOMmsddetse ff toj
L OL dz0ydisd, Utz @ ‘dz B IsOdzj o 5° yomisd
9 J dzd Yy qamitia,, Ists Hdzv 7 o dL dzOyj dd'H ‘H Mifls
Ho O L Istg)|lat&', of Ric OBy

lde'tc L Hotn ®BOIj BOIsdydedr SCBtej dz' o
(1. 14, (2. 3), hts o' Hfitso '  HO' WL d ydats
LOGOdz desfted2dgv stsets fteddzydfz (E2dsed
H' Jdzf Slsted ydets™ ftotstlzd § dzaiflf sSdzff ez dztfL lic j it
yofmisddzy' ) [1.18, 5.09F. 0l A s a@ileH
Q8 G,pCHd<g q o)L S@OdEBY O Rodd . [
Edidso d OdztszOdz' dafs ' . tf HsoBfigitfchi tlefisy ™ dz! dets dfipMvis to
oMisOdetsodzj degdds o [ 1. 14kt My 99" Hdesh j dedzv d

e‘jw-lz‘LP
2R,

1 tmtsedde siis,¥ e d@pEish'S O’ , hf¢ b BB
W'Lrduyded?2 Mmj dzl BO° BOIs j &30 Iy 9 @z2> 0S5 s B dr
H' Of Ot stcPHat 0, R <0 (/g IstsYyS © Lh do Odedz? d3
tc' hjdg' ). 1dt8Br HdetE © H®B IsdlIs(, hts o M
{ 5L J dzB j to¢ QyHideyvdgvHsastwds' teded n MdMmlsj &3 daj o
L' MlsOodzws yd tojLizdz sOlsd HtsMdz" Hy j dzgj 2[ 1.
Istc'-t5R Hoatsoadd3' tededrm MdMlsj d3, By O L tetsB
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Odets BOdz! dzts ', Hidt g dedgl L B j t6° ¢ O8 Is' fqw  * I
ndmisd ds.

( Crpr )

A 4

[lignporpama /
X, Bp )“i’ )“R' n, R(), N[)y Ti. R,' /

Pi=f(%, n, Ry, Ny, T}, R))
P21i=f(/11v n, Ry, Ny, T, R)

\ 4

P2i=f(A, n, Ry, Ny, T;, R;)
Pyi=f(4;, n, Ry, Ny, T}, R))

Bubip xopeHiB piBHSHHS
3a YMOBU aHOMAJIBHOI AucIepeii
nooau3y A=Ag

i=i+]
T ai=f(P1i P2)
Hi a2=f(Pi, P2)

\ 4
<i—k> . eri=flo;, 02)
e2=f(0; 02)

\ 4

Py Bs;
Qi 02
Tax Eriy €2i

H Cron )

tdf. 2. M- | st cEsGh 6v L S Losslsddr LG
BisHj &z | dzj § Sdc'SHEOE U ks d’ wdits’  d3j Is Odzts H
lsOldmisdydsts dzgj SHdeste' Hdzd g tesL f SH' dts
ZOdstesL d3' tcdzd m d3j IsOdzj o dr YOMmisd dats €

t JLd2OdzMdzO HBsoyddzO "Roaddz' odL dzOYyoO' Is

e(/gr) =-2e, e(/z) =0, (2.14
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Hilh H' jdzj Slted ydzO ftetsded S dz' Mils: dzOo C sdzdh
[1. 18], @&itc® sgic@yOisd (2.5) od¢ slsddlstse
1 d20u Uy § B lzIsd o1fdz@aDjqiidrEd®L @d S o ni Odzts
f 5¢ dzd dkOgRYj tc* Oz o ROt HROPT s L Oy dad Sl SRS
(2.7), (2.8).

] " HLd&ZOyddiits, hts o dOfdz' HisS o dMBE T’
" HBdo Odada” d3lz@alzts O d;' tc dzd d3 JUlOGdzl dzts ¢
BjlsOdzsH "' jdzj Slstod ydZ &V cBdfisd Blesdsz  H ' Of
My jClteOdz ded 7 s ts ecRiPsej ey 0jd2z  aif f BHIS O H § d
ftosL stc® © HEtsMdzZ' HYZo Odesdsz H " Of OL sdz' Mt
Bj ssHlz odL dzOyj dzdz? | St j tod d3j dzls Odz' dzd ~
jdzj Clted ydets®  f tzRvisdolusts acbdpHz RJ s Odzz
' dzls j te o O detize®), 2ff), 1 g K ds.

2.5.2. [jlssH odL dzOyy dedz? ¢ sd3tf dzj ¢ ) dat
ftetsded § dztsfyls ZOdtstetsL d3' tcdzd A C s BY |
B sOdztsH " § dzj CIstcde@ dedsdetae Mis jj MY J tod d3j dels O
H' jdzj Sbtedyudets’ SO ROGdz sdets’ M jSltesMms &

[ jlssH o d € dg® dzjj €edgtlzts” H ' jdzj Clsted ydaets® Is
fosdzd C de@ipstosL d3' toded 7 € 5 a3 gzl @etizts HS' tgj! dixjnCd
fid M ls jLd® ) dzts & @EZSO BlAzd 3 § dzdz' iWjShdoe dzse ts
JSmyi jted d3j dals Odz dzd R od B tcs 9 Odg My jcls
H' j dzj C lftecuitfi§lst: j W j Sisd o dzts’ € ts o3t Ezdf) Satzts f
5O j dzj € sy edets S ¢ ° ydad - H 5| WP dzdasjnls
ftcj HMISOo &ZRBO dzO tod ).

] dzOB dzd y j dzdz'  j W j S Isd 9 dzts ¢ Jsdzjfrfj Istdg) e
o dzOMIs  aa®fasHY MY j thdzse s M j toj HifYe d " 1O lotdsh
SHdsSte' Hdzts® {f zsMC 5 OtcOdzj dz' dats ¥ f dzO f)
jdzj Cletetsd3OG dz' Is dzd B3¢ ts dffQuligj dfy distic © dgd jHiEJ €5 6 d
Codsf dzj C MdzO BOG dz' s@zP | f tetsdzdi ¢ di' sl o ' H L
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DB dzd y j dedz' JWjSClsdodetsets Mmj tojdetso d ¢ ®d3ts i
mMdMmisj &3 R~ Ot OC Isj tedmpdats ¥s ! HNW dzjs¥ das & @ ddzteagiats
otcOntsolz’ Is! Mmw L Odzj y dz' mls! o dzOMmilsdo tsMmis j 2
o MisOdatso dzj dzdz? ydea L Odzj ydetsMmilsj2 o9 jHJ BB
My o9 " Hdtsh j dzdaw Q' 5)Mstcr Clgztcelz dzsf Ot O
ZOdes S sd3f sL dlsdes’ MdMmlsj d&3q, L sCtcj &3O totsL
Cod3f sdzd dzls g . dlstclzC Isztcdz f OtcOdzd Isted dzO dz
sdese ° | dif ClststBdedztf " yded = HBMdz" HY jd&@ L
OdzOdztsL If s’ dzk yOMmMisddzesS L O tesL 3 O3 (
1 " temtsdzO) . dzv toj Odz' LOyYy' ' dRBibstsHEZ ftese
JWiSlkdodzsets MjtejHSodNh O IsO tsHJ toy Odats
Odze stedIsdy to' N j dzdzVls jLtds 6 t5 IS.idaigir e dAQ OoRf3adzy
odcedzv H'

6. ie _ac+cd iad- bc
1 2 Cz+d2 C2+d2’

(2.19

H §
a=2le - &) ae3f - 2)
b:'4g'12'2 - 2'26’2(3]c - 2),
c=e, - afl- 3f)
d=e.(1- 3f).

( Sy J ted d3d dzls Odz! dz' mfJSisted JWiGlde d
ftotsdzd ¢ dztsmls Is © J Wi SIlsdoe dzts’ C i3 dzj €
ROdtsmistcz C Isktcdzd » & tsd3f ts L dijsvded B Isiignfidsdy d3 “ 9j
SO BOcdz Isdets’ ) g § O tsMg&B Y 2! dets™ M J BT
L RZOdetstotsL d3" todzed d3d o € dz¥ yJ dzdzw d3d] d dg® & fJH jls
sBdj N jdedzv, WwWEC' odMmMkzoOBIs! MW HES HBMdzZ HY
s©O ‘ dzmistoclz d3g dets®ezO dgd Bf tetsls s sdz' 9 o dd3' to¥ ¢
H' Of OL sdzOr BIISBHORBd H' jdz SIsted ydets’ Is C
oddite HEts LwOLSES &9 dzZOo jHJdZ © twBBLH" dz' 3



128

~
- Tﬂxlil),’l(‘l'i'-lllﬂ IIi,'l['()'l'()IiKB BHIOTOBJCHHA
Tpeoxmipna HC MJ] cTpykTypa .
= TECTOBHX 3pa3KiB
J

|
¥ L2 v L 4

. . . . JlonomizkHi nocnixkeHHs
MikpocTpy KTy pHI MaruiTHa JienexkTpuuna ) N
. . . s \
AOCTIIKEHHSA CAEKTPOCKOMis CMEeKTPOCKONis Y cKnanx )

|

Bxinui nani v v
N(D) Dy N WH(A) £%(k)
pein crar. posnoaiay HPH T ——— _ - KowmacKcHa v T ——
' wonuenTpauis HPY ! e
10 posipax tiametpy HPY APOHIKHICTE NpOHIKECT
] ) ) |

= —

I AHaniTHYHHIT PO3B'A30K 3BOPOTHOI 3a1adi
MO,‘lII[biKOBaHﬂ MOJeb Bp.\'rremaHa e .'NI('L'IH(I)iI{OHElHl’)T Mojaeni Bp}'rremaHa — 1~ A
= N
_ ("AnropiT™ cratHcTHHOT 0GpOBKN H ﬁ(ﬂﬁ"/" Dy, No) |
'\ MIKPOCTPYKTYPHIX NapamMeTpis |
AHaNITUYHHI PO3B'A30K 3BOPOTHOI 3a1aui |
TR o) - moaudikosanoi moaeni bpyrremana l—
\_‘”*_fwj L {'*—_}'r/.fj 1 g . P“ I
( — Ve ~, (-L":‘ﬂ&“iflf]s Df}' JNH)
w*=fiD) ) e =fiD) ) |
X % ' |
— e e e — e e— — e—
|

tdf. 2 .80 BOd&SR] scHk CodfdjShnds’ H' |
ftoesded € detsfls°  de@agy tistelaj dizlstc dzfel dsth 3 delstalfgieO )
sfhdztse jCSmMyjted B3j dzls Oz dzgd B HBMdz HYj dz
Ny jShktesms sy

1dBBR" " HdzsE L OL dzOydIsd, hts d3j IstsH L OB
JEMyJteddj desOdz! dzgd 7 L dzOyd de' | dz) & tets 3@ G
BBd sOdzj adr YOMmMisddesS © hdqesisdiz YOMiIstis
By dzdeo smisw dzd J ¢t J teg &btz QdzsdzsIs O d306 dz’

2.5.3. [jlsH odL dzOyj dedlzv € st dzj ¢ Mdz
ZOdzestetsL o' tded m  YOMisd dets ¢  dzO dasfifdztsio ts iy o) 44
SHdsh Otctse d A stc! tsa &3 todzd A Bj sOdztsH ' j dzj
fdmlsd d3

[ S MY J tod d3Cddk0mizlz Isdfay dzd 2 o d LdZEAsusifidsd3y dzj S f)c
H' j dzj S Istocd ydzts tz0 tzts ts tharf & tzts p8 & 2 ugld iisCs dfis ¢H fls
My jCltesW slstsdy Isted Ydzd -~ -0 € dg's®)Cds f 5 @ dzifz®d] I
SHdsh Otcse d A Isfipls[tefr WO H ' j dzj S Isted ydzd A



129

mMdmisj dg OMistsmize Odzdz BsH W " Q) ipEdEzs B3O sdifsis
ftcd HMSOo zR&O | k@' dINtclz ¢ ¢ j di30 d&A) o(fifrisf©O dats’ dr
oLO Wst ' dzdh § 3" dWJSIlsdo datse ¢ 3
ftotsded & dz' Mise mdmlsj d3d sO© Ctdi3f dzj ¢ mdatss
CEdi3f sdgj dzls MlzC skztcdzd &3 O O3 Iste O d&3d -
BjssHlkz * Isj, it tsCtc' o to' "N j dada" L oHESS s
odt’' hlzeo Olsqd hoj L o Stesls dzlz L OH Oyl W dat
o zOMisdotsmisj 2 stsdzC = fdz' 9t5C. { Mls O dzdz"
At j dzj dzw H dzw Ol dz' IskzH dzd ~ CJ W' y' ' dals
Jdzj SlsticsdizOcdz' sdzse s o df tetsd3’ dz¥ o Odzdzy M Affjtde
tej Odz' L Q'Y 'J tod BBOAEOEAz Isdiz dzs 6 5 TH HAPdz' 5 ) fatkz
oS¢ stedMmlsOdzdzy Istsydats’ ‘ dzOB dzd  § dets™ Mmd fr
W detsdz detsdzts ¢ y dzis dzv s P g OHE Iz dzts te )30 dz! ¢
ddzj Slstetsd3OG dz' Is dzts cfisd fy le] if dgds d3fhy thizk © DidARAY to IsiAY diz)
sO (2. 7)HtSLo BV [s! L' WLOId o' HESA L

fesf M Oddy v ' o HBdoOdd' R {§&¢dd
Cdsf dzj CMdesy H' jdzj Cltedudes® §tosded S dz' Mls®
o' hj dzdz? B j todzf dgl tets z©@ Oydzets W | Mz s’ T o

mMdmisj &3 6" sdewdz'! (2. 6) ¢ teigBlinHEO® devs'ndilsedzO
fdz' gas,§< J)o B EZOMIs' oL stesMmls’® dBOIstcd Yy
Wi detsdz) desdzts e ' ydets®™ Isj st6'19]. ' Mistslsdes M totsh

] mMddzkz y* tscts, Lo BeSIsdzZO L OHOYO W
L& ¢ ls!  méEn gy dde d B TR @ddk0’  @OMsk
OdzOdz' Isdydzj te' h j dzdzv :

eR 14 . ,1-T-Rg’ o
e,,=1- 2m§?- Z%ﬁ 2m? f + 4y 0 - (1+ 2m2)8g :
g ¢ i > H
ate) 1_ _ RNl/Z 7
ew:mah 2me | + 4y g - (1+2m2 )y, (2.16)
& - a



130

. . TexHonoriuHa niAroToBKa BUIOTOBJIEHHS
Opanowaposa Tpeoxmipua HC MJT crpykrypa .
) TECTOBHX 3PazKis

|
T 111
MikpocTpyKTypHi ExcnepumesTanbHi 4acToTHi Mocninsenna JlocnimxeHHs napameTpis 1/e
= s . ( CKIaA "
AOCTiKEHH nocnipkenna EM sinryky TR TR KOMIOHEHTIB
!  I—
\ 4 v BxigHi v JIaH1 ¥
"
R(L) T(L) N(D) D, e
nacTomi nacroTai d dyikin crar " No AieaeKTpIID
wiesHoCT Koed) saaesHOCTI Koed) ToRIHEA posmoaizy HPY no CepeanBOTD womuentpania HPU NPOHIKHICTE
BUAGHBAHHS NPONYCKAHHE ¥ i miameTpy HPY
A A A

Mozens EM eiaryky Tppoxmipnoi MJIHC

;/ AJTOpHTM cTaTHCTHYHOT 06poGkn \\
'\ MIKPOCTPY KTY PHILX BapasMeTpis /

Tounnii po3B'S30K 3IBROPOTHOI 3a1a4i HabmuxeHnii ananiTHuHMii po3e'a3ok
(henomenonorivHoi Teopii. 3BOPOTHOI 3a/1a4i eHoMeHonorivHOT Teopii.
Itepauiiinuii meTon Habnuaenna Xappica

y

/~ Kommnekcua JienekTpHIHA

* . CHICT! P’
Touunii ananituanmii pl!'iH‘H'il)l\' '{Hi!p[)l'HUl HPOHEKHIOTE HPY
3aga4i moauQikosanoi Teopil bpyrremana S e*=f(L)
Eop=flEo Eupu ¢, J)

('

e*=f{Dy)

tdfm 2. 9:Mn jidgASC di3j stsH  Cots[d3idaDjuS figzies” H' §
ftetsded ¢ deEGBS totsL d3' te dzd - Yy0oOMmlilsddats € dz0O ts fi
Hsfdz' Hipjdesh Otctse d n  Isfiplstefz QB O dzts H * | dzj € Is
ZOdsmMistezC sktcdzd »n MdMisj 3

usYydzO Mt j C oW tslis tiedsp stz dizy dedds dinzfeidisyj ddsO
odf OHCE dOdstttsL i3 cdedr §fdz' as¢ * dBROIsj A&
9 Ct02dz 2 dzgjfls 2¢tsMmls’ (ykbddstsimis' ) t
dzgi B dzz ydr) § sEIR'GE W RE@®Mde HsC, o daj
H Odzts” fpdandgv dgd  ued d YO2 ded &3  ud M dz' ded Bq
tcjekdzwtedL Oy’ 2 desets tsBYdMmdzt 9 Odz? detse s d3j |
BjLY jtojtoodstsets HAWjtejdzy Odz! detsets M z2MmCE
Hazv  dzOdztsH d MY j tefnded B.15W, M58 28] b Adsis s syl O S+
fsdzZvc O o LOB d oyOobisats’® &BOlj BOIsd:-



131

jSo' 90dz dalsdzss 2 MmdMmlsj dss HdW jtojdy' O
[1.75]:

dn flif“rfzg
a: n26 éh; ; 2
@clufl'kfzfé 6+fHM ﬂ'zizu
¢ M H = ¢«M k B
flp'f1+f2té
o {t* #) & g 21
1 o ~ o 2 .
dt a f, . fu 0 _.afp . f,p (2.17
o’Efl +f2 O+fH 15"2
o M, H = C kM kK B
fi:YitG_YiJ’ (‘:112’3)

HiYiy Yo Y3357 J €My jtod di3j dalsOadz! dets o d d3' ta Be'R; L def
YigYouYasel GSL tcOR s Odz' L dz@UR Bidz” f 5 fiP'ted DYH «
(2.7. 0) sOT (¥ JElsdJode 'f&€OLddSd L Odts
HsfMdz' HY EdzOdetse MY j tocdzdndds © dkfdtcz ;IstcO° € Istst
BjLYjtojtcodzsats HdWjtejdoy' Odz detsS €t fifftdaifS
"Isj Oyt .

g dMmlsj 30 tc' o dgv dz (2. 8) o dtc' h kzs' sl I
[2.21].

2. 5.4, f idbtsH o dL dzOyd dedzv ¢ ts dftftedsjdgdfi§ di
O detstets L d3' tocdzd - Yyomlisd dats € 220 hdse J
BOCOth Otcso dn Iste! 5o 3 tededn Bj sOdztsH ' j
fdmilsj o

g dz' H L OL dzOydisd, h s o tcj Odz! dzd = dzO
fMdMmisj BOR & CtesMistekzSskzeO ta' Adzj YAIMHOidEE" ©
Coifsdzj dzgs* o, RjbstsH @ * tijydd o Wstd
R CtesmistezClskted ' HCEZOHSH. sto' & ktdts,
fpdMmisj &3 & % ' Ldddd "OtOdkd o d' 2 o
OlsBtsMW j teded »  WsO ¢ Islasldey’ totc s YOYIslAf MW B Ote' * to dz'



132

hts L d3" dgt & Is oA ~nOtcOCIsjtcdMmisdS d. 1 dzO¢c
Jdzj SstecsdzOcdz’ sdzdr § OtcOd3j stc’ 9 dOdStetsL A3
mMdmlsj &3O~ HBL 8 BdzV OHJ C9O0Isdzts ftetsotsH dIs
odzOMiIsdotsMmisj 2.

[ dzv Istsets htsB otORkzoOld ofMm' tmMtse dzdse
h Ot @ © MEEZOH' "M OkzoOdr diBJIlsOdztsH "' | dzj !
s Isdydz s jdzj CSlstetsW ' L dydz f OlcOd3J Iste(
oqdL dzOyy dedzwy  J W J CIsd o dedz@at f tf @ dARsfAD dimisyal "Odiats
f 856 dzd dzO¥s yts’ fdz' ¢ d ) ¢ dzOH ° BOGOIt
( dz0f ted € d&zOH , sdfkz H'jdjSkteds/ &3 sOdz/ H '
CoRBf sdgj dzls o dz' 2 5 odd3 @V dzf t;ZH BR L O tptla® -
fcsCted B(W) , B¢k ' HE dZOH S () h OQtclzo Olsts°
o dtc’ h j dzdz' Loteslsdzdr L OHOY BsHj d& d Wi
tc" odgwdz' Hdzw h Otclzdn@lg =30 fzf fisksHdzd .f touj dzth)ds O ¢

N
. TexHONOri4Ha NiJIrOTOBKA BUTOTOBJIEHHSA
Barartomaposa tpeoxmipia HC MJI ctpyktypa .
2 TECTOBMX 3pasKis
J

. . . . ,Z[onmlmcm JOCITiIKEHHSA
MikpocTpyKTYpHi EkcnepuMeHTanbHi 4acTOTHI HocnimkeHHs napameTpis n/e
JOCTITKEHHSA nocnimkenua EM giaryky KOMTIOHEHTIB
Yy Bxiani y  nami A 4 \ 4 A 4
N(D) Dy . R(7) T¢(2) R'(7) d i =
~ euin crar - No ~ wacrori ~ wacromi sacrom saexocri di romum &*=f(%)
posnoainy HPY no cepeanboro koHuesTpauia HPY sanexHoCT] Koed sanekHOCTI Koed) Koerb. BiIGHBANAA 31 R JENEKTPIIHING WaApiB
posmipax aiaverpy HPY BiAGHBAHHA nponycKanHa opa
— 1 1 .
Monens EM Biaryky Garatoiapogoi -
TpeoxMiptoi MJIHC ; N -
..) Poss'aiok 3BOPOTHOI 3a1a41 MAaTPHYHHX

_‘f Anropury cratueTHunoi oGpolikn ¥ piBHsHb (MI1) iTepauiiinum meTon0M
> . 1
KPOCTPYKTYpHILS NapayeT )

k MIKPOCTPYKTY PHHX apaMcTpis
s =
&*ep ma=1(%)

1
moauikoBaHoi Teopil Bpyrremana ]

I AHaniTH4HHIT PO3B'A30K 3BOPOTHOI 3aa1a4i
£ _.f({' edh mdh Dy, Ny)

A 4

KowmniekcHa 1ie1eKTpHIHa NPOHHKHICTE
H[ L |
=0 )

t dm. 2. iR.j B3O dztif) IstsH Cotxfds fde)i & fivgditr] ¢ Iste d
ftosdzd C s tesL 5" tedzd 2 yOMsddesS dz0@  tsh
Hsfd WOtz o Glisd{ts' gz D dzsH ' j dzj S Isted yded & d
fndmisd &3




133

r dzv  tj Odz" L Oy* ° Bj IstsHEz tosL teteHEsSdsdER
LOHOY' Isjtste’ 1 telkzcec @) BOdeGs OELE wopay de dzi 'tc.
1 OcOlssh Otesolz btsdsfd sttsolk MmMdMmlsj @Gk
My o9 Hdtsh j dz B3O Iste d ydzts sflsdcd hOtlze
My jClste’" o @)y kMO BRRXOEB@E JE hMdMmisj &
st Isd qdzt 3dzdd@ ¢ ZOHtsoadr "N Ot 9 IsO "7 Istseh
My o9  Hdetsh j dg Bsyj wLEZYHOIdMw wg
BOIsted Ydzts’ sfilsd$d h Otclze Olsd n M toj Hs9 d
M J SltecsW slstsd3j Isted ydz© dBOLdydz® MYy " 99" Hc
T'R, ofpx ' fd msklediC mpjdegdts h Otelkz. ' " j dad
By J Blzlsd ©jOdz' LsoaOdzt L O HBYf ERBEGEsE
L oz ydats © L wedna ‘ Mej B0 fMmdz Hiso dats @
LOGCOdz desdzz o df OHC 2 L 9 fstc tHs@EEO fipf Q IS tdscfteusoiétk

L dzOr tsrHRodpdz'= h Ot o, hts oamaBBHWISY 9o MO
Hdzw Tzl 'R BZOIsj B3OS d Yydets dzj tetsL 9 O W L dzO. J
odL dzOyp@asay detse 5 ff 5S¢ dzd dzO8 ytsets h Ok o MmME
fs odd3 towWde dgOypizdzvdey  Ctsj W' y' “dzls' 9 ftets
fteddydy , HsfkmMCO" udfmjd dj t° " j dzde?
h Otclz, O kOCtYy ®flsdyds f OcOdi3j Istcd IsO |
syj o dH dzts, hts Hdzw odt' M jdedgv odB' k& SO
odSCtstcdMmMlssolzo Olsd ®&OItcdydze Mrj Bz § sMdz |
o dz' 2 o dzO BOItcdy™w h Otwkze Olss’™ MmdMmlsj d3
Coydzsets h Ok, O &®Owdyw ©GStej Bsets h Ot
n, k d MOBsEes " Owk. k] fHElkls Y g Hzdzy ts deOelt
L o Stctsls dats’ LOHOY' LO HBfBh@setss Isdas yd
B sshilsOdzgso dzj dets, hts LotSteslsdzO L OHOYO c
W des 3y dzs dzts @ ' oy dzts sj ste" H dzw 020 dzts e s
dz S Btej Clsdatsizise '1'ts LOdz@gy stsHisd3 dzO tshdatse
sflsdydedr o dzOMlsdoetsmilsj?2 (HJo. tetsL H" dz 2



134
BOltedydzdn t6' odzvdz o WChls' &BjbtHE o]

BjIssH BjLif jtojtcodessets HW jtojday 2desegts MY
] tcORE On WSS Lwd@GH OY' fjtejnrn' H ¢

' HC &ZOHSd HE ' HSEOHSd C'dyjots’ Ikt
o e tstedMlsOdzdzy d3 tslsted &3O dzd n 9 [ 2. 19] f
ftotsf 2S¢ Odadaw ‘ " HBdo Odada" , h 5 OtOR f5¢

f" HE &zZOH Y .
VL ' EHAEOHL L L O gLy z W dz@z0 ) dedzT  (
f,L Od3" dzt ¢ Is ufgw dzO

- TT, = T2,
= F =R+ 0
T 1_ R’ RO ] R 1_ R’ RO (2'18)
Hg T ° R sBydmdz¢ ¢ Is: mwv L O Witz dzOizd |

o' HBdlslsY 20 cwOddy' te#ise " delswS o) R ykzO

o GBOMHMBE] N &z §COCEOHCO. | o Ma®Y d il k&
M o9 " Hdetsh jdzdzw &3d [ 8] :

2

n-n 2
R=|2— T =
n+n|" 0 nznz_'_nl (2.19)
Jied y! sk L (Ri.:%'/l—l; ' HE* -

I'" HL d2Oyd i3t h 5 T,1Rts | HURIKcQ a dzj alzdavtf so ' H d
fsodes’ ®&BOItedy' (2.1) Lwekzydes Hdzv fftetso

2. 6. r simisse " tedz’ Mis Is © ¢5 df ) dizO 1 Js dzc
jdzj ClstetsBOCE dz' Is dzd A f OtcO®R ste' o dzO dzts H
ZOdtstesL d3' tdzed 7§ 5B ts dzj -GkzO §€ 15 6 j tded dg§f dzizD &

v fjtejo t6€d HEMstse tedsmks' kO I

d &z ClstesBOGCdz' sdzd s § OO Istc’ 9  dzO dettelas{L-d3
h Otc' o Is © " oA shdzts o LO HBHf shitsc k- L



135

OdzOdz' Isd ydzd E dzdzj B § 8 s5ez20dz” ts8B yd fydis2800222 dz'
2.24]

-ydig dzt dzed?2 JeMmyjteddjdels, Nt BHJ dzs
oddi s 9 Odz' ftod odL dzOyj dedz’ U;

-y dz€ Oz tojfCidef odzts® 3 CtosMmistezCIlskzted o
dzO dzts H d M jiaffpls j2d3° dzO teJLEzdz IsOls odL
fsdzvtcdL s OdzetsMils’ dzOestetsL o3’ teded m Y OMmlis d dzts

- HsMisse " todz' Mis! tcjLzdz sOIs' o odL dzOy
Bd IsOdzsH " jJ dzj Clsted ydzd MlsgeEBdzesistczC Iskztedzed »

{y' dzd o3ts Istsydz' Mis o dL dzOyj dadav Hd
ZOdstesL d3' tedzd SsMUBE d REHDO 228 d ydzsec s totsL 9
Isjtste’ " (L jdBjttcO (ftoj HMIsOo dzj desdzgz o
sB yd mdzj dz LO Odzettedlsdgsdz t©BH OYW L Gdedrtc
L Ofmdzts 90 O dzts Bz dzO od¢ sted s O dzdz' "lsj O
HdW Jjte dzy’ Odz! dese s M 2M¢ 2. r dzv  eodL dzOyj
BsH jdzs 9o Odzdzy ftsweod odfOHSBO B f tsd3d dz€ |
o dCtedmlsOdats ) df 1510 ifsdh 2, Bzds, f -ONSO tefy = 1. 5 2
a'’, tesLtcOrRtsoOdzdddd L O HBYsdBcEtss “Isj te
HdW J tej dzy’ Odz! dzsG s mMf M k2. "utsydz " L
Csj W' yTy, RglsR slstcd d30 dz’ fted odt’ h j dzdz i tc
fmdsiy dz3d . lted odte’ h j dzdz 5B J todzj dats’ L OH G
L ZOUTHRER 5OC LBkt d (" S MR Rl O
slstcd @30Odz' L Istsydedr hdzZv otsd3 dBsSH § dzt 9 Odzdzgw
destedBOdzr degddz L OC sdesdz3 H gl ff tizis * dzls s tg §iz@ fipls tzts
( 1 %R R R%).

t " hjdede" fovwdkBs' O Lotsteslsdts (LO O
BSH J dz' dats” fdz' 9¢6d dO ftod < dzOH' o f&€Mtcdfr
t2<0 ‘ 9 HYiytso' HdsagE | ids GERZO T st dzy w ddaf 2
sMmistec' @ yj adn fdz' 9ts¢ mMtc" B dzO 9 tetsL G dzw



"t stk st MY 9 sOB ddy'
a"' " B YHiRdzR &0 $HgtcOL " o
stsydzs s

LB GOB st Mmw,
Rr, Rr)
"LBEtc] dz

bd stcOHd MY j tofydets’

1 st

shdzts o

t 5L J d2B J Gl
"IsjtOyY’ 2dzdd3 d3j ISBH A3

C' dz §' fdg tetsL B ' ¥y desfyls”

odf OHSC SO t5°

{iLkd O

[ dzw

EtcOR ko Odzdzw
Ctstej Clkkzo Odzd dz0 Ry dzdo bz fsodBCL
tallap® Yy dzday dzv dzd fyva i atz® dF%.H dzd §
9 dgV dadz"

L dzOyJ dz

udfmj dz detscts
§ sdsq dzk d

yomiscd

2 .

&'

1. ]
(2. 1)

136

ls @g'tzd y
.06 s
L O Y tckfc dfjtadis 3" Wfldgirdz esL e On k2 dz€ s
fs2dB I

fdlstis’

(Hdzw

odd3 to¥ 9 Odg

tetsL G dzV dz
OdzOdz' Isdydetse s totsL o' WL Sk B J todaj
tojLEzdz IsOlsORBd tetsL o' W L Odzdaw
BJLYJjtojtco dzs@ ts
y L dzOyJ dzdzv d3d ,
v OB dzd yw

4 ¢ MYejGe d 35 tzls

fed

i sL9O
f oW d3ts
L OHOYyY

L dzOy 4 d

aLUU

1 Blztej
L dzOyJd o
EtcOR ko
odtf OHE

f sndB¢

[ sL9O
LOStets
L OHOY

L 2Oy d
T, Ry

{ sL 9 08Y
Lo Stets |
L OHOY
Ne ztcj dz
L 2Oy o
To, Re

it sL9O
LotStets
L OH OV
L 2Oy d
T el ¢ mi

Rs

Uy

ULB

ai a

L B L B

ai a

0.4

54.43| 44.58

0.749| 0.094

0.756 | 0.096

54.43| 44.58

56.06 | 45.92

58.85| 48.59

0.6

73.90| 54.59

0.745| 0.090

0.752| 0.092

73.89| 54.64

75.37| 55.73

67.84| 50.38

0.8

77.20| 56.70

0.781| 0.082

0.789| 0.084

77.20| 56.73

78.74 | 58.86

82.44| 61.16

1.0

80.80| 60.65

0.807| 0.074

0.815| 0.075

80.79| 60.93

82.40| 62.6

87.67| 65.02

s O0Cdd3 yd dztsdz,

OdzOdz' Isd ydets G ts

tesL ' WL Odzdzw

sB J

L Qflsdssi sl p Ozt 8 % =i 5 a3 |

tc dzj dzts’



137

st ydz’ Mmls! o dL dzOyJ dedzva  J

h s o dL

LOBJ LY dudisd
RZOdzstets L B jslaa &j o d o YOflsddzts € ,
iSMyf jtodd3j delsOdz! dedm o 3" o 9 Odz .
[ dZWH tsfydz' HY j dedzts ] Oodlf e’ 2 o' S tesflstez S Is iz
dz) 5 H dzts te20OHdalz ' H X ) gnidtdyisdz’ d?' dZzO0 Istsydz' Mmlis! tc J
jdzj Slsted ydets’ fskvtedL s Odztsfyls dz0 dzts to ts
tsB U d f)dzs o O flgdt@d o3j dzls, WS d2 otORBo s Qo
tetsL f SH " dzlz YOfmls d dats € L O totsL d¥ tc QEgdQ dz'
MisOlsdMisdudets dzj sH dztste’ H g Mls BROOdztsH * | dzj €

1 0 todf. 2. 11, tod f. 2. 13 dzO0o9 jHJ dg
tetsL o' toded n L Qdzj yeBMHisEBL A tcded 7 Y OMmlis d dzts
BOdz' &9 (LtsCtej B3O, dz' ¢ j dz¥ sO d&" H"') o d
WEdeC y' 2 tetsL f sH ' dzlz 1pO fidsjdloiésd@ts HL' § dag £ Lisdgs' dtay
fsCOLOdzd?2 dBsydzdod?2 ' dsjtcoOdz ttsL CdHE
' fslsjLOr oadHEk WER ycdL stcPigd . &z YOMIs

25

&1 =

]

T T r T L T L] T ¥ T J T Y T ¥ T T L)
01 02 03 04 05 08 0T 08 0% 10 61 02 03 04 05 06 OT O8& 09 10

tdm.

2 .

A, MM

11.

C sy dzj S fdats’
1 1Yok,

6

dzd3;

g j ClstcOdzy dz
J dzj CSlsted ydats®
L tof

Ldzdd3 totsL ff SH

A, um

L Odzj 5 detsfyls

H

C:

fsd"tedL 5o @dzs fr

dts o3

LO totsl



138

504

H | 1
on b

204

10 +———F————7——7 e R S E—— [

t dfm. 2.12. t sLSdH L dz® Uzlsdz' (B ) 2 fipgdsmis
Clif dzj S Mdes’™ jdzi SIstedyudes’ G oodzvtedL tso Odztsr
L Odzj ¥ desfylsw o dL dzOyd dzd ~ ftcd to' L dzdm G
Yomsddzese L O L BB OB dzO HBoayddz ~odd

77—

0,94 MA_A__A_Q_.A_A——'A

'''''''''''''''

t df. 2.13 ulf j SlstcOdz dz@" ‘LAEkdE) ¥ ot iz iy ¢
fMisOldfisdydes dzj 5H dztste 5 A idgsS i) finjdtidsds jostfls Goaz: ods
i LicOrtsoa OO L O L dzOyj dzdzv d3d s Isdydzd -
odLdOYjddr L O ¢' § cdiytsds®dz' dzis ¢ @ to Jild iy Ofyrsiz
C'YlsjLiss dsteBDdz desets teSL § SH' dz
] Ste' o dgw dz' dzd 2 OOz L tjLEd sO" o

d S Jted d3d dzls ©dz! dzd d3d HOddd3d ¢ OL Oo,

i CMY jted BPdEOGIsdis dzd 7 BjIstsH 9, WEC' otOF



139

ZOdstesL d@3' tedzedm YOMIsddess L O totdy o3 HEESQ RIS d
f" " Hoadh dIsd Istsydz" Mls! H S 30% fBHJ tey Odzd
ddzj CltesdBOG dz' Is dzdieO dztyf tOeLOdfE J tésded » M ig O1g i &) dztg §
dzj sSHdeste® Hdz' 2 MdMmisj d3" .

1 Bj stss L' wihko Odzdz? § dlsOdzdzv ftets L
ZOdztsMistelz € Is zte dzgd =  dalf - Is fdtCHtd djlsdis] * Cols teaf "YyH o dzC
YOomsddzeS d O ftetseo jHjdes  tste’ o daw dadz”
¢ jtod3j Isdz fCp@ s | diefts L QorO - sl O ded@Bzd f "vH(fils O °
S jted ) desOczr ded = U  zO dzts te )L 36 thordzg @ 2 400G
odCs@defipisdz s Isd ydzd ¢ tsdzfnls O dzls ntots 3z
t SLtcOR zdetsC {f tdnisatctizie difazft@ sHEdz"H € dzOH ¢C@L0:L dz' o
f OtcOd3j Istc Od3( : q BEBRBO= ROARZ Ld ODdz®@dztsg ' ‘ 8
slsted B3O dzts ) [ 1. 145] o d s ¢ sy OMldsdstishgad jd3«
Otcctozo ' IstoVw . tdLkzd sOsd 1OSdr vydfj dz¢ d
tc d B)14.

1,0

0,8

0,61

0,4

0,24

0,0-+4—

04 06 08 10 12
A, MKM
t dm. 2.14 wfjSCltcOdz' dz L Odzj 3 dztsfls’ C s
CiCrO:dz0 f oL tste’ 21 Ji¢ nH G de@Hi3y ‘dzls Oliztc 20 tc © & I @
s Jdzj St fEOEC@RNBS dett@d3 dzOdetstotsL d3' tedaif m
tcjLEzdz IsOIsd totL tcOn sas@ds'd ydedsn L fADgGEagHAY td
BOStsME sy " ydzdrms BB O dBBOA



140

1 ste’ 9 dgv dzdaw d Sy jtod d3d dzls Odz! dzts Y j
GjLbEd SOO®R] yYdimj d dzdn L teOF & dgGlives (
L O A tes Bk o BOCtLsMS s ydd: sBMWeEOR
esL B X dasfls ' wg LBjte' 0¥ lsiomw Is®2 b
M smlsjte' ¢O° Is! mw o' Hf 5o ' Hdz fls! B
CSLtcONtso Odzs®  dz0 ' HMisOg 'dzU g &z i & @ § o3y el
YOMmlsddztsS qmtckAirs. L 1R ' HMMlsOo ' tslsted &3O dat
Liesedlsd odmdzse S, hts wed ¢ JjCSMijtedd
sflsdydedr SOEOCIkjtedMmisdS dzOdetstetsL d3' todzd -
o L dzOyj dadaw A dgjdisuyaizdor  dfGEs istcz € Is 2 te dzd -
dmlsj d3.

sO0Cdds yddesd®, tjLbkd kOIsd od¢S tsdzOded n
5B  tokdzgstso k25 Is! Hsflstse ' tedz MisiL O Is @ ts {1
LOf tetst tsdzs® Odzd A JCCdBPYdg" sy dEAlCO dz'L dig® i s ez’
jdzj CltesRBOE Betc O dgf Btc' o ZOdzts te s L OB tajdcB dzd
O d&zs H d MfdefisdedE® s L' Ml Olsdimisd ydsts dzj sH dat

2. 7. JldmdeseCd s tetsLH® dz 2

VHESMS s5dzOdzj des IsO HBsMdz' H Y §zge® Is tdsty ds@oqgj ds
' HGkSCE HoOoBM todats’ (s detsh Otcd 10tlsY)nls & @0
dzj SH dztstc’ H dzts® MstczC sztetse hdzw s tsd3 LkZtO-n
Wikdt y' tesLftsH &z 1ty o MmMdMmlsj & L O
JSMyfjteddzj delsOdz! degdr toj L 2dzt sOI" & L L &
]l sBkzHBo Odz' BsH J dz' o ) ls OsddEpeddy’ 51z - L 9r00MA(
CRBY sdzj dzls IsO Bt sdzse ' ydzd - f OtcOd3j Iste
9 '  HeCkCtsd dzO j dzj CtcsdzgOG dz’ Isdzj L B Iztocj dzdzv .

1 0Bz ftsHOM hsets totsL 9-0 8O dz° Ig i uindéty dets «
Hdzw o dL dzOyd dedzw j St J tod d3j dzls O dz' dzdzg Is te "daC
RZOdzstesL d3' tedzd m YOMIsd dats € ) BB sOdzsH . | dz,
1 Of etsf sdzse Odzets ° teSL te 5B dzjOdH® dzte 8 ¢ y dgdS-m



141

o dL dzOyj dadaw d Sy Jjtod d3j dzls ©Odz' dzd = L dzO0yJ dz
O detstets L d3* te dzd - Yomilsd dets € oy dztdn d figilgj jsdg Qlets t
MstekSbktetss 5 MijChttly sttt igq §fzd O ded -
%O bt SHdi twddr SHEsh Okssds O BOCOIEH
Losslsdzd: LOHOY Ikjtst' 2 jdjSlstesdoc d
W dats d3j dgts dzis € 'y Cetts’j L0zt figOIs te dfists'H W' € s O dzO

1 Of e sdzts o Odz' B3y ssH LOBJ LY jykzs Is! d
d €My j tod d3d dzls ©dz' dz' H Odz' ftots jdzj Clstetsdz®
C sz tsdzj dzls ) ¢ dzOH° tc' fLHadtEtsB fizj Uzl ® ¢

sBydmdzt © Odz' ds@H 'Calf .Otc Ols 3y

LHBMEC sdzO dzj dzts 4 SOdEQ de' dlsizfj \elsdD0z! datsj Is s H
dSMyfijteddsi delsOdz! dzgdr L dzOyJj dz@ J dzj SIstetsd3OG ¢
Yyomils d dzts € ) mMdMmlsj &3O A L MisOIlsd mis d y dzt
MydShtesW slstsd] Isted - Bde§ &M fsdz] Uk & iz edz] dg'C
B SOdztsH " j dzy SIsted ydzgd m dOdzsHdMY J emdzd -~ M
tesLoOowWL Ckz L o Stetsls dzts’ LOHOY' md Mmilsj d&3d
it SLiJdBJtEO L bkttORrkzoOdzdzv d3 OdzOdz' L & W k2 dzC

B oizdzlszss BlzO 0 ' tc ddstppdzts ils O tcjLlzdz IsOIs
Jdzj SticsdizOcdz' sdzdr f OOy Iste’ © dzOdztstetsL O3
h Otc' o Is © - a smhdztso LO HBY i sk L
OdzOdz' Isdydzedr dBilssH 9. 1 B8C0L0O0dO o] tesE (
sB dzOMIs* mif ¢ 1L dstardzO brlf Is d y dzd BB stsH " 9, f
t BLjdB ]t O oddz' tOr &O Mistc' s Cs0dn
todzh d o3d . 1 5C OL Odzts, hts L OMstsmize Odzdzy  to!
MlsOIsd Mmis d ydats dzj SH dztste’ H dzts® MstckzC skztess
Is 5 rpists H B 30 9 HMEtsIEC ' o 9 dL dzOyj dzdzv
Jdzji StecsdizOcdz' sdzgdr R~ OtcOCIsjtcdMmMisds o st

10 tjLbizdz SOlsOdaPo Hisjndzd m Y Jzdz'H,0 dz@ a3k ts tds
sfkzpdz Cs90des tosBtSIsd [-2.1812RB826].1. 220, 1. 2



142

tdryrwf 3.
fruvl{rrse¢ (sl tRrRIf[1LUV
lds ' t6 BOLjte' Odz' @8 ' dBjsHdSd 7 Wit
ftod ¢ d&ZOH dzd di3d ' W Iz dzH O a3 dels O dz' dzd d3q
BjlsOdzsH "' jdzj Slstedudedn fMdMmlsjds. ¢S o' HL dzC
fdmisy d3d Gt HMmisOo dzvr ds™ iy ls o itg jCdsdf"o dds S 3t
LORdMdzdn O jStOdzzs ydrn ftedmlstes’ o. ¢

Ml BOS fjttjHOY , LBjt' GOddz’, o  HESB
Lo OcO ©flsOdedz 5 yOMsd HodH' dv' ls! v tof
Moz stV e Wskslsjtod yddn |0 WelktsjdjSkedy

L OMlssmikzo Odzgdz? o jdzgjteeLBjte" 08 ydnr Isj nd
b kOSdR ftdmlsteswhr o WCfls' dzOdzSH
B sOdztsH * § dzj ¢ Istedf mioaf ;¢ ndfdndzd digf ds5O ldnjtc "L Qs

' Bdzts, dg @jcdz, rfwsdk (Hdse. ftSLH. 1).
BOLjte' Odz' © BB dZj dZO L BEdVHE &O dzOf
10 ted S O, odB'te d& $jdz *° Lskk,

wWEtslipPhtstotsL fz'tcaldd & Hdzv MisOB ' dz' L ¥ ydr J d
ftlstcsw i, LtCtej BO &G sOdtsH ' j dzj Cilsted ydad
[1.241, 1.245].

1 8Ct BO HA&ZY & H' @ Bflsdyuds o dzOMmisdoe sfr
Mc' BdZzO [ 3. 1, 3.2] . lted y! sz &' H!
LOMissMmMtse o Odzd d3d  ols j B distelttsjicdzy” § Is td tddzdal 2L 9
Sflsduyds ftedimistets’ fz0y Gzdpgodgfusts teodfdiadiusy * .
Mic' Pz@ L sdzsls O a1 by si2 ([ fig IS ) IS tadgldn) IsLtc SH G
fsLdy d3“ H! 0 Oy dzdg® I PcdzHOdIM. O M is s M Iz o B Azl iz so
o dwtzd ylso[' H dzOC , 9 d¢ sted fMls @zgzdets ) 1630 I8 dz' E*B d3:
mMis' 2¢° Mise | hts disyy ftdLoeotsHdlsd HTB
HS L d3 dzd 6flsduydzd- f OtcOd3d Iste” o fdz 9¢Cd
odt’ Ntlsd 3" Misdoh d HAMY jtectsdOdE ydz® filidsd
H' jdzj Sstcdydesdzgz MmjtejHtsodhM * OBt dzOdzj f



143
LOrdMmdzedrs H' jdzj SIstedydzedrs " Ot®" oH JdAs. ddiz9 Jo. d
LictsMis O Is! L dzOyp fiddaf y dzt®'tc Ofgji drjcC lsd o desfyls
MstczCde@ztc " = BHEEOBJ LY judlsd JShf z20ls0Oy
O dztstets L d3' tocdad RBj sOdzj o d n yomis d dats ¢
ZOdetstetsL d3' tcded = fMd Mmisj ds. vV ttBtslsOGR [ 3.
CsRBfsLdlsdzedr MdMmMlsj 3 adL dzOyo' Is+ w9 dzOMI
(BOWBwe. wECMmlis® sO¢ dn i3 ydes Mt 2¢C(d
st dzd o d 2 " dzls § toj MBO I jtatg  HAEQf S deMsgldiyls s o Iz ¥
J d&zj C Istetsdzdz’ 2 Isj R detsdztse ' daOF acH[WC WP H, R 5D
Odzt B'[3Z, 38 H' B8CMdH Ctojdgdz ¥ O ' dgh*

L L9 ' WL CdeOoL] HYdaB, dizJ sSsHdEC O BiIsted d30 dzd
sLdOyjddr d&@jlsOdz &« (& H', dz' € j dzv , - tofs
ftotso j Hjidg C IsBIFS edets MC s ° ydz' s O =t Islg @S
MY stecdiso Odzs SO C s dzj € Mdes H sMdz' HAy jlseEdz «
fsdz" @Rjto.zdz’ sOsd IsOSdr JjJSMY jted dzj dzls Odz' &
HOdARE ttsL H'® dz2f

3.1. [Hjtey Odzdz" IsO HBMdz' HY j dzdzg? dz0O dzts
B IsOdzsH "' jdzj Slstcdydedr MstckzCIskzts

[ dzw o dL dzOyj dzdz¥ j dzj Slstets 3O G dz' Is dzd m
CdiRYf sdaj dzzO dztsistelz € Is iz to dzd - mMdMmilsj gOR - dzO
OdzOdz' Isdydese s f " HaHE E t©ORRCOR BAsSE

sdetslssody d Mjt' ~ jCMmyjtedd dals Oz dzd 7
fotso j Hj dz % sk bie@ddazs © &' C deteilstelz § L
3.1.1. [ ibsHdC( 5§ 0 desdzts ¢ ' ydzd A

RZOdsttsL d3' tcdzd - d3J IsOdzj 9 d~  dz' & 5€C
1l Ok dgdzy I @GH]jindedetc Moz ¢ sSdzH jJ dzM OIs* o
CS¢ o' HLEOYOsMWB . 42 B BsOBESHISe®C szt
fdmisj 3 * "= o dOMmisde sMisk tc d MM s dag 63" w
90y dzd e dn L O9 H Odz ‘ ode 't &BjIssHEZ o d«



144
ftedHOlsded?2 wC Hdzw dOkzSCteadr HBMdz HYj dz2
vOCd?2 BilstH ftsodde) dz L OHBSo tsdz! dgw s dzOMmls

-L0OBJjJLY jyzoa Olsqd RRs ) dzd® 5 dplists ts ddz {f tefO® tedO |
Isj rdesdzse " Yydese s ftetsyd miz;

HtsL @ tsdzv Is slstcd d3lze Ols d ZOdetstots L O3’

B CtosMmistczSC skztets ° ftosedesL 5o Odedd3 tetsL ff &

-LOBjJ LY jykzo Ol oy dzde ' fMls' wlstcd ©3dzo O
MmM¢ &zOH Iz

- Blzlsd Is ] mdets dzsfiglz 3" Mded &3 L ftesyj MO
3" Ctetsj dzj SIstetsdzdz’ 2 sy mdzsdztse '

-Bllsd ftcdHOIsddd His Edktse Mmjt' 2 dscts
LOL dZOyj dzedms JtedS zOHdzdr L OMistsmizeo Odzr (H(

[ dzw W stcdzlz o Odadzw ZOdetsMistelz € Is Iz te dzd A h
Mistcz Solfiftdstcd Mistso 8 Is! ' L dz' Isj ndesdzse ™
BjlssHd [3.13]. 1jthd?2 fftsdzveO’ o f sfls
sMOH Y § dadaw f Otc' o B sOdze 2O ' HEC dZOH S I
ftcdHEh | dzdz' ftesyjMm' o € sOd -Hppjcdz 'y o C
SMOHY J dede’ O’ o d3j s dgizte jLin deutg Ozl WIiz& @ dzd
dzO2B ' dzv h Hsy' dzr ded &3 ° od¢S sted Mis O dzda”
CtsdgH jJ dzOIs" & g sOdz" 9, O MO} GBjIssHE 3
tetsL §f d dzj dzdz' L Otc Wy j alZdav B KLomizHIg) dBfO f tod 3
sMOHY ko Odedr H Ote" o, o Ytsto' oadaw dade' L s |
J ftesyj M’ BOGdz] stesdzdzse 5 tetsL f d dzj dzdzv

Yomtsds f Octsosets stk d@Gj sOdkzkz Is t5 y dzd
fdz¢Cd hdwattd L& dzad G sSIskzy desfls’ BOG dzj Is
COoOdzj o' . L Is t5 2 N d Yo, d3j IstsH 30 G deg,
odCtstecdMmMlssozoOsd o wCBMmis® f'" HECZOHBEC 6
( Gdzz y< " ) f ' HE &ZOH G (, h ts R i g zB g
L OfmMistsmiz o Odz [ 3.14]. ) Ists2 Y J yofm Mmd

Isj ted3’" ydztse s odtf Otctso Iz 9 Odzdzv HiSL o sdzw '



145

LOdzdh S soadn cGOL ' 9 dO ftesyjfm klse st dadz”
fdz' 9¢d MO dzt dg' 5 "' B yYydesdBz ME &zOH k2.

vsdz' ajteadzzlsd ko Oekz dO Isj, h s dzd dz’
9 jdzd S s OB Otedlsdz EMlsOdzsoCd o 0OCEkkBdsc ts
H' ', wW¢' HtLoBdwveEl! dOdtshdlsd §sCtedlslsy
MC zOHdz? tsB' ' Bz’ o dtetse d. Mdz@CE & Iz fifls"O datsyp .
kjtedk ydetsets o df Otetso o Odzdz? , BOC dzj Is to ts dzdzts
HO' Bsy dzd o * Mls! 9 BHd®BEz o 0¢CkEd&dts i3z
RO j o' Odz' ozO0f dizg @z, H dzd € d° ' M dHiZlsjj dzjiz% IO
Bj s OdzsH * j diyLClsladaftafdz’ fls

v BWH' wBB'Is [3.9, 3.10] € OL Odzts,
ZOdtstesL 3" tcdzdm H dz' o tsC BjlsOdz' © L Odzj 4 O
fdz 06d, dBs¥isdse' - MtkzCkkztd, L d
odL dzOyOs s Mw  OtcOd3] Istc Qakaf ~tc jf Yedsdg'jdn ' Isj - d

ANtstocdBlzo Odzgdz? dzOdestetsL d3' tedzgdm f dz' 9 5C o

 dzw W stocd3slzo Odzdzy dz2OdetstetsL d3' tecdzd » M Ot o
BOGdzj stesdzdzs e s L § d dzj dzdz? dz0@ § sfyls ' 2 dzfs
wWetsfis® i hjd odSttedMmistse O IOEaR MiE s RIS HWd A
' mMdzv d2Of EMCE Ottetdlzl 5MisiOAkzse § BssPj, fip W
O detstets L d3' tocdad h Otc' o B H odL d&zZOy0Oe
Isj rdesdzse " ydzed 3d § Otc OB stcOBd: Isj B j ©OIs
f'HS ZOHC O, IsdMm¢ sds fdss B BROTCE st dd. f s

[ dz2v  Blsted 3O0dzdzy fdz' as¢ L ftosedetsL 59 0
CORjte' Chddstosdzs 0o OkOM™w Istsoh qdzO0 § dz' o €
fsdwlsksw "ksoh qdz0" Mtshmseods cEOdkzd o
fj dzfp, Ists &zOH Odz' O d3ffts davdsClstets o "jsisjp &I$ dso d
Isso M dodzd ] ®BG 50 O Istsayid deQ "ifidD osXdgtso dzO Istse h
fdz' 90 LO Ekdiseod ' odesdy tdzse s tGisL §f SH
f'HS&OHSd L h' dz dg Mlss, o' adets’ ' dz dgts
] Octsos® N ddz®@ fdz' e8¢ ' hodHG ' Mls! 8 i



146

CoOttysoatsets tjLisdzOtste®) [ 3. 12 ,40°/ 0o
ssydz' Mis: odL dzOyJ dzdzv SBeBsots’ Istsoh ddzd
JOydzdodds jlsOftsd o lsted BOdd dOEkEts
f°  HS ZOHCJ. CS ®BOkjte' Oz ' HSEZOHSd o
f zOo dzj dzgd?2 S o Otey, RBsdtsStedMmlsOd ydzd?2 € ts
Ide ' te sOCdR ®KOkjte' Oz ®8 '  HSCEZOHBS odlL
Hsfidz' HYy o Odzd B MY j S lstc @tetk@ed Bz Is 206 O L & dz0 B
l sdz' eso Odz’ i3 Hdz' §  HSCEZOHSd L OMistsMmise Iz
ZOdtstetsL o' todzd 2 StsdzH j dzl Ol 8 RBjlsOdz o {f t
ftedfmistets’ & Wisktsljteds ydzd s f§jtcjlsotstes 90
f'HSCEZOHSd McO@OOBKEN? - i3 ydz 2 * Isjted
[dzv  Hisfd HY jddy ofddokz Isj&fjcOlskts
fdz' os¢ yYyomsddzO LtOLS 9 "  HHO9 OdzZOMW HE
p0C ki Ytod IsdmS *1L0D dfdtd Klasvocdtnds coGL ‘ Ree dLdd
AtstoBlzo GddsMe tsdz 3° tedzd 7 ff dz' 9 tsC dz € j dzv s
[t ayjo' §d o¢d Stetsikz * d-Qiz' 20gzdgs
slstedBzo Odzd L fyOkSisosets dBOj k' Odk
LOdzdh C 50 B7)%10Q L o BSH jtods L 59 Odz' 2u I FiHls O dat
[ MOHY j dzde tefcadztsai g Wwismw ° fdzvy MmMlsOB ' dayy,r Oy
wWCO ofMmlsOdetse dzs 9 OdzO MW Hd B) 0 tc jsis dzts] * of) dzeizd
sjted" ydets' eBtesBSd ftod 350 Auw o HOXA Zkzc
SRtsdsHY jdd Hts ¢ BdOkdts’ 1sQ difftg s Oldstizvts.”
SAtsdizsHY jdedz? © 90SkEM LH" 2fdzs @ Ocdzd Myw
ftoso jHjdede" IsjtodsssBtetsBSd MtsMmisjte’ ¢ Os s
fd 9¢0R, s SOCtsYy ' HlsojtoHykzsls: tjL lzc
1" mdzv 2O d dzj flzdetlzy  Z sE @RSy HEB ¢ BdzOls
oddetsmMddzd L COdgjted dzO ftso " Istow.
l1ted Glsted BOdzdz' 2 otsC RtetsdRz *  dz' €
smtsBdzdo sMmls . A ®@OIlsjte’" Odzd o' HdzsMw s My
f zOo dzj dzdzgw . | dzv Rtotsdgkzdzeyj1 4ADO® OAA U] 3 .01 7H



147

Tt sk kjfdsosdkz CsdlsOCk' & 3 odt
My Odz' ) ' ~A"tsditsd, Mksd BOY' v -~RWO&EEE
rdzv LOBjLjyjdedg Isjtfidzsotsects CdzsOCIskz
y' & Mdzse® bEe@®dE@ H' HdMY jtehdd s dz@o ' f
"Mstslsdes LB dzt Pz fdzsh iz L' IsC dzj dadzg? dzOo
By Sty BJBd yYyOMmisddzS O3 dzOo ' " z o Odzdgw
ftso' dzidalz@Ojp " MSCd k& odcedzwh'  sdzv fi) dets alts da
jdzj Slsteduydzz f slslzy dz' Mmls odf Otedzd € O, tcj G
ZodHGC Mis! BMOHYJ dzdgw S tsdzH § dzM OIS’ 8 - B3k
0,5 dzad3/ . v 9o HZ dedetsils® o' H ~tetsd3z o d{
By ssHdEC B L 9 fdd defXdfs o tSyedsy  otwfls to d d30 dzdz"
L OLHOdzj ¢ H! odf Otcscozo Odzd dzO L OMmMdz' de€ 2
odf Otcsazo Odzd?2 ftsls' & dzOf tcOo dzw dzd dz2O
dzj sSB R " Hdzts’ 9 OGCBso 5’ stsoh dded I ¢ 4
1 j jteH ZmisOdets o ¢ 58 E 90Ckkd@gdzke COdj tolz
odfOtcdzgd O L O HBYBRBSGESH jdzj Ctesdz' Isdy
' HiesS dME dzOlte’ & . ] fMdzv BB Cd 9
HdMisddz! s9 Odzg' 2 o9 tsH'

1dtBr' Hdzs 9o HL d&zgOydIsd, -1BtsHHAECHE oAz &
MdMmlsj &3 Isjted3s’ ydetsects o d i Otcts o-iz B8 Oiflzdatzs s @ diz
mMdMmlsj s ([ ta), hts HEsL o dzW dzs dzOdetsyd Is d
BjilsOd o8 w¢ (GjlktsHsd KOG sStetdkses |
o Ottsozo Odzdz" 5O  stc' sdvls f 'LIBL B O teeztzd
MtezClskte. wd H SOCEY o' HA&B kdlksd, hts o
Isj mdesdzs e " ydesdsz  yd ¢ dz' mMddzlsjLzo Olsd H
st sz o O dzdz’ BjilsOdsH' jdj Ctedydedn Mk
o Cdzs yjdz' BjlsOdziz.

l tcdfdOH f OO Iste” 9 LtOLEC" &9 tsMiste’ 8 yy
o Otc' Odzlslz L Oflstsflzeo Odzdz? o OC kb Bdatsets s to
"H koo " BMOHY jdzdzy o HMISO9 dzj dz’

©



148

teddd3’ 9 sy mdesdztse ™ yded » f totsiyde iy Yo dsr O =R 46

LtcOLS ' &9 HCOL O9, hts L d3 dzgs ¥ yd Isj n dztsdzt

GOL "9, hoadHC Mls: odf Ok, IjBfjtcOkzick

LtcOL Cd dzOdestetsL o3 tcdedrm f dz" esC L to' L dzd dzd
v OB dzd yw

1 OOd3j Bl o IE@)OHpQdisiwts L d3' tcdzed = f dz' 9 5C  dz

Ldsso d Glsted &30dzdzy  dz
)1 Octso O & . . ‘ zodHG ' M
FOBIN T acqag P I ! 2% U".JHdg‘fdQ‘@““’K?;l dz.Odzaizgr]S/J %zdzw
0.3 7 10* 335 0.3
0.5 8 10" 325 0.2
0.7 510" 330 0.3
1S 0.9 6 10° 335 0.3
1.2 510* 370 0.5
1.5 310* 480 0.3
2.0 310* 485 0.5
0.5 8 10" 490 0.5
0.6 7 10* 255 0.2
mists d 0.8 7 10* 595 0.4
1.0 510* 645 0.2
1.2 510* 680 0.4
1.7 510* 675 0.2
1" mdzv 9 OCZRIr dzdzfp datlz?y ° B tsdztsH Y § dedz?  H S
LicOL Cd dzOdetstetsL d3' tededn f dz' atsC 3j sOdz' o
ftoso J HJ dedzV -d3 EjiCddtsdfdztydzd » ° s lsdyded m

3.1. 2. [ df Cliststnddsty ' Y dz' dzOidses LHdY' | ez o

[f5dydzels d soEEPd)  dzOdetstetsL d3' tedzd 7 f dz' o 1S
oL @Ol MW n & C s lstoted Is zdsdse 1 | dzde's iz
o ZOMIsdotMmisj2 fd o8¢ GHddd L thdase dzd:
B CtsfmstezSszted. J1dLdOyj dd" §Ottokjlst



149

(totsL d3'tatahdrf,, Witdsoe jtorndzj ots’™ Ctdzyj dzlstcOy’®
MisOlsdMisd ydzs’® BB ¢ d -d36 S Lcksdy S l4sAf I8 ‘ysdzd § dz

[ BeW sdztse ' ydzO MsckzCIskzte® WOLBsead?2 mMC
B ssHtsdy e yke yts’ sO tOMfistetso @ Is
HAWtOCy" W JdzjSlstesdz' 9. o C dzOH dz' Mis! Is ©¢C

Coydzsets S sdeStoj sdzesets i3OIsj ' Odzlz, L sCtcj
odBdtcOIlsd Mmotss B ssHdSCE ftoj f Otclzo Odzdzv ,
fdz' 9¢Cd. 1 8C toj d30s ts Ho (i€ jistcdf frifls O dzs . 109, 3.2
Is ts BBlz , hts dz0 dOdestesL d3' tedzgz f dz' 9 C 2 o3y
LOolssoBPDd d&P wCO oL BtO HEZVMOPdjs@dicts
okzedzj yjo0O fdz 9C0O twtsLtc' L OO dzO € 9 OH teC
o' HzW dzOMmw o' H MC dzw dats” f" " HCdZOHECd ftd
lzedzj yjooO fdz'eo9C 0O 'L LOCte" oz deddsd y©O
fsojtends otsHd d20O MsOWROOBdzd C sB' OR 5 gzl *
dzj LOoYHd oHOoOdzsMW oH HEOHY ] Isd ) tzisd
LH' 2fdzs 9 OdztsmW HdsyOMmdzy MOHY j dzdzy  dzO
ftcj HA3 Isdz f'" HC dzOHC d, IsO¢ ‘ dzO fls O dzH
fsCtedislswdg. | dzv HBMdz HY Jjdzdew o dCtstedMistse
hts ffjtcj oddudetse 0 p5 ftetsyj Mm° fted cslslzo Odzdzw
YomlsSCsoa 0O o9lstcOISO ' daW Sted3dOy’' ~ ftets d3' Ctosfr
tdLizdz IsOIsd d3 CtesMmistclz &6 tztsdag = d3H s dzdzn H ff gzd

LLOGCOdz dzgj dzdzv tojL zdz SO 9 3 CtesMmistelz
fdz' 9o sC 3 oHO dgd riWdgitdalitH sd3 d3O G dzj Istc s dzdzts G s
fdz' ¢ (d L 9o Octo 58 Is ts 0 hdzfizlzts 30 & Asdzd L ¢ € ® dzl
(fijtejtocodzz) MbickzClkztckzdzdz®@MiEted o gt o zd figls tod
fsHO® hs®k LEsMisOdd: o0ctet’ Istdh dz@d
MstczCIsztcO®. A' tjLEzdz sOIsd St dz& 8 Is! L

10 W&dfil. dzOo jHJ dzs  todif &@®rs ) G tsiffj ‘¢ Usdatisa
B CtesMmistczC Iskztcd LieOLSCO dOdetstetsL a3 tedzts
L 5B tcOY J dzdzW B CtetsMmistelz € Is iz te g e’ jotds"Cdz’



150

MY ctcdstso Odzd R Bj ksHEEdR BOCdzj stesdedzse &5 tots |
toj N dBOR e HMBOR dzsAB. tode®. tocd M.

¢ dzOdz" L 4 g Cldctastndzdsty © y dzd L d2' &3¢ " 9
CBdzH J dzMOIs ' 9 3" H' L 9 OC sdagdzdf sB5Op O dz0
Ldedy jdedz® IsdmSkz ©°"H 15 10 Hts 0,6 10 h
o Octsotsr Istsoh ddetse 60 dzds, W stcd3tso Odz' t
Lijtedsts L odHJBI A € sk Ltdsgk ‘s toto L dg'tste s
ftcd 0,6 10 Blzdzd B' dz " tSHdztstc’ Hdz .

» W " - e W
<57

V2@ 0N s (el el
.- 8, . > ' A ~
X ' .‘:- : L €
™ : . . ) "]
ks " -
o 00 - * e ® .
O e A
" _ . 2
‘*;“:‘. e ';
LA -
‘, ™, . < . ’
e Wb g
o‘.l. ; .
:»‘o"-',li ]
' .~
ks » ’
- . & - »
e P A . ".'.

tdMm. 3 1zj SRcB RS s " ydz' L d2 B3Cd LtwOLCO
CoOQteytseo " 2 " " HCAZOHY' L ©0ctots Istseh ddzf
I HL d20yd di3ts, hts ftced o' " odSBted Mistse
hodHC ' Mlis! sMOH Y J dzdzV fdz' o€ B H dz’
ROG dzj stcEdzO Yy’ Bldiz L teOL S d, Y stcdi3se Odz'
tetsL § d dzj dzdav , BOE Is fstc' adegw dets G dzOH C &2
Czodzde ' Mlss GMOHY ko OdedR yYOMsddsS d&O { t
BOEO & Muyj ftod GBOC dzj Istetsdzdats Bz ts O tg g dad
L' C' 2 Isj s jcOlsd®d j o jHa§HzzH p ezt [ 3
Yted HEMA Hyjdd ofddok Isj&Bfjtoski
fd' o8¢ &' H' oflsOdsodzj dzts, hts LB dz b j dz
9°H 100 HBs 300 Au ftdLosH®O. HE B
HSHOIC o 5° Isd ted3y’ ydzts’ sBtetsB C fted 3
LB " dzt h jdgdgw h ' dzt desls® EfOCtseoaCd L jtej da
slstedZzo Olsd h " dzt dgz Htc' BdesL jtodzed Misz { tso



151
hOte' 9 B H', s ftodtosBrHdlBdo Az dzgB "™ dzL b P
CdeW e Oyjtcotsde 2 tsBd&ZOMIsT M j Sz,

dbdzOdz' L tjLizdz O 9 ftetso jHjdzedr HsS)
odwedoe otff dzd o dzO0 W tstcd3lz 9 O dzdzw 3" Ctetsmls t
H' Jdzj Slstedydese s " Otz (" HEC diz®HSE dRO.dzts e jsto N
sMmiste® 9 yj o' fdz' 9¢d 3" H dzO CoOteytso d
dzj SHdzste' Hdzz MistekzC skztolkz.

tdm. 3.2 1 tBtOy jdede" &g CtesMmMistezCIskzted 1
3" H' L ©90Gteoatss Isseh ddzts® 65 dadgy ddsiintstc
tetsL f d dzj dedz"®" 4 te8tatdcdsfsmy o ) dis- Py BO A :B;,(H)8 O;
9-13 10.

v L' wLCk L ydqad3 Mmdz' H L OL d&z0OydiIsd,
~nOtOCIsjtedmisd ¢ O dztsmistcz € Is iz tc dzd n mMdMmisJ



152
B CtesmMistczC Iskztcd QEyr B uyuoOmis§ ety ) dzlstg €
B CtesmMsekzCIlskzted Y dzgs ¥ Is! Mw ¥ sted3Odz! dzts
shistc' sy 9« L O totsL d3 tcORJ, dZzOf ted ¢ dzOH ftGK
f" " HAa ' H ‘ Yy G tsd3 5B tckzdzlstse Odzd d3 H dzw f
MstckzC sxtelys . Md Misy d3 L MisOIsd mis d ydats dz
odL dzOyj dzdzv d3' CtosmMistckzCsktcdzdmr  OtcOd3] Iste!
OdzOdz' Lz ftdL otsHJIs! HES o jddeéts’™ f§tadB
f OcOd3j Istc” o B CtesmMistczC skzted tsflstsHa Istqo d
FtcOnlzo Odzdz?" &3 MIsOlsdMmisd ydzse s OdzOdz' L £ tetsL

t dff. 3 1 BBWLOYJ dde?" B SttsstekzSlskzted 5o
9 0OGtotss Istsohddess 50 dzdg, MY stcd3so Cdzd A
o' LYz fJlssdz’ 2 f tslslkzy datsifds,” 2 tafislg Jf figfbz j 6dzddls / fif
(6,3 Fls/ fiqd3



153

lted S dzOHd WEMS YO2? st iz 6@ MBdgls g © #)ig 4 dzts €
CoOysoadrms "  HEEZOHECOR ~OOCIsjte " A& L
fdz' o¢d sCBL0O0d dzO ted M.

0,40

0,40

0,32 - 0,32

0,08

0,00+

D,, nm
o) )
t M4t sLitH &z LO oL 3 tesds yYyOMlsddetsS i3
CoOtocytso " 2 " HEC d&ZOH Y fted t' L dedn Odedgd yp
1, 5dzdf:, 7odpe?, , Opeds
1 QoJHjdZ ¢ MisscteOdzd BOsYlss dztet @ HO cBQIARZ
L OfMmMddzjlste” '8 o B dZOMI' &BOddr OB o j dz
' MssetcOBRBOr MyftsMmlsjtc' cOE s Mw dzOMiskz{f dz'
3" H stsoh dedgs® WOEHEJABjIstc" W L c¢cnotsMmistsdie
LicOLSC 9 IsseafCddBY datzgzO 1¢ OMistsctcOBOR MYt
9 tB&OMIs®™ ojjddédr L di 6 9. uvOSddz ydd
stsoeh dded fdz' aCd SO B ~Odz' L3 9 odtetsh zo C



154

CC o' HB®s [1.14, 3.12, 3.&ddY sEdt
ftesasHdls! © HJS d SO jkOf o. dwfsyoOlst
LOtesHECd. 1 OHOdZ 9 HBEZoa O' Is! Mw L tetsfls O da
1 jteh d2yj ftod HdzOdedz? t5Stoj 3fn Oltsds' o
fsojtendzj ots’ HEWBOLMYY dzy'tez.e RS L OL dzO YO dz
YoOMmsse L O ttsL &3 teORBd o wMmlste' eayjodnrmn § dz
w g Bjtlzls! ZyOfmls! ) L tetsls © dzdz’ i dz* ¢
s OtedW di3' Yydzets detsted3Odz! dzd 2 tetsL §f SH ' dz 82 L d
¥4 yom, HdzW HJWwWCdms L©BGOLS ' 8 MfMmlsjte’ 6
dzj bLesHYE i fw L kjistejsdudddd ¢' §slsj
1 sW fdzj dzdzv sOCtse s -~ OtcOCIsj tolz totsL f sH ' dzl
Bl - Odz' L B3O W tstcdilz o O dfdeird off@lz", 0 t'Cts g LY dzjcHt
tesislkz fdz" 9¢d Isj mdetsdztse ' yded = EZdstse { t
odzj MBS Ek ftesyjfm LshmsOdadzr yYOfMmlsddssS B
B3 ~ Odz" L d3' 9.

b dzOdz" L WikdC y' 2 tc #sUfsticH ‘odglz © Y @ fPIs d tzts |
ZOdststcdzd » tMiste" ayjoadnr fdz" ots¢C o H"  dal
otsdzed dBOH Is! MisOlsdmilsd ydzts dzj SHdztste’ H dzlz
tesL 3" e 9. ltod yY! sz MsOIdmisd ydes B©H dztste
fdz' o¢d d& H' zO MC dzw dz'od diflztsH € dE@H Yyl ded3 ¢
Ctsdzyj dzlsteOy"' 8 dOdzssfMmistetso y' o . VL Lo' WL
odzi MtsC ' Ldzdm 3 - Odz' tsd)lsatc ' p gisfyls @ dAdzV o dr
totsL f SH ' dzj dada” Yyomls d dats € LO totsL o3 te O]
sMlste' s S soadn zzb kOds BOSC ¢ OdzOd L I
ssohddzd oz ©6d & H' dzO CeoOtytse 2 * ¢

1 dHdets, hts Hdzw f dz' odsdy ds@de 'zt "HAs
s Oted W 3" Yydets detsted3Odz! ded 2 tetsL f sSH " dz. )
e BOd dzd2 tsLiBH' &z adL dZOYO' Is' v € 50 dz,
s yj2 ®inOd LB tesfiskz §d oS *  odgdg. dzO



155

1 O G MstsetcOBOR H dzw LtcOLC ' o dzd3 Is &
MfsMmMlsjte' cOdzOMWY OMddj Istc’ v olzdtemL fesHS Iz
L3 o 9. vOSCd?2 Isdf twsLftH dZ' 9 o H Odat
BZOC ZOH Odzgdz? Hotsn dBjrnOde L3 &8 twsmlskz YO
Oktsdz' 9, kOSC * Ct0dzj My dzy' °’

v OB dzd yw
Yy OMisd dz0 dzseBicdzodz! etz s ttL § SHS'LdEz tc 5@ Ml
L O Odz! dets’™ €' dz Ssfls’ HEtsMdz HYy jdedr Miste"

S’g [Objt' Ok ' HS dC
.o Co0Oty M ¢ dzts
CDG)
mjg, vcoh d&z0 i uvsehddO
- [jdh [ 1 & [ [jd] 1" al
10 | 1.0 1.0 1.0
0.95 0.71 0.9 0.26 0.55
0.99 0.8 0.92 0.3 0.4

sdz"H LOLd&ZOYdisd, s Hd&zw LiOLE" 8 ff d&
34 dzgh~jldzdzs R OtOCIsj tedzd?2 destedZdOdzr dzd?2 OB
odtfdzde O° |, hts o HOdBARBRz H' Of OL tsdz Istse h
Cs0dzy mMyg dzy* , @z MBS Is2! & ¢ HVadzv Isseoh dded
ftoed' HdzOdzdz? YyOMisddesS JosHJdsCdr Oltd
fdz' osC dzO ' HEC dZOH Y’ L C oOliclagy L] s &BO
Zzse Oted W d3' Yydets detstcd3Odz! dzgd 2 tetsL f sH ' dz.

s OSdds yddesd3, o Mis O dzatsjoedz] Adztst, dz; toisstEl dgi dats
By IssHBR BOGdz) Istetsdzdzetsc s ttsL f  dzj dzdzv  dzO
fMlsOH " W A tesiskz ¢ jtcj o Oy Ot s ftesyj Md 1
~n O OCIsjtedL 2° Ist Mw destc 3O dzts filplf tly' dotp'L & s O dzf
lted §tsHOdz "N =Sz latse hdef dzdi-ldf dztzeo 5@ C H 820 MG dz
CoOtoytso " 2 " HCdOHY' LtesisOdedzy yYOMmlsd dzts
CsO0dz" myd day' ‘ fJted o0y dzO €' dzv €' Mis!



156

e Oted &3 ydes deste3Odz dzd 2 L OF sjdzdidsy eztizj )¢

ftesyd M C80d Myjdy' ' © 7 L tetsflis Odzdew
odL d&zOydlilsd Isj mndztsdztse * ydz B ssHd EfttOo dz
sMmMiste® 9 Cs9 " 2 fdz' oy a3z’ H . v Mo s UJ te

9 " Hi o' Hdzets, dg'jtc 2 q®fplOddis wCsdZsy dz0 L O t.O~n
T dzOdzi Mj dzdzv iz’ 96 d kO d&OGte' Iskz
T LB ' dzthjdadgw o HMIlsOdzg & ¥ §° HEC zO
T L3 dzad sdmékz o sty 2 COdjte’ N
1T k) dsmis’ tsLteWHIE.

tdLizdz IsOIsd o Ctesmlistclz Cderdatsim(tL d3 tigalf'+
dz2' ¢ jdz¢ IsO rRtetsdi3iz

[ " CtesmMitsy " ydz' HBMdz" HY j dedz?y MsickzCIlskzts
o d¢ t5dzO dz’ LO HBiBHRse:s J dzj6ClI8 1t ts dzdatz 5 ISls t
B CtesMC s ' ydz Ldz2 3¢ d ftsC0OL Odzqd, h 5 o
smiste" a yj oz MisOls d M ldzefbusdetc zdzj SH ditddde dpiCiziAs frjrisls
WJ tedydzts ' .

1 OtcOd3j Isted a3 CStesMmistczCIskztcd s fifldaatzCoyy jv
tesL f SH® dzz yYOMmls JaEBE " df't tS2Eisptc igdatietf 22d3{ & |
Yomisddgtsds” oy’ o, MJjtejHdz" § 509 dolndik) p @dzd
H ts ff tsalis © MsOIlsdmMisd ydztsa ts OdzOdz' L Iz tetsL §f ts
tesL 3" tOARBd. ' LB dz hjdedev a3 JWJClIlsdo dats’
L dzO y jDdztzs i dzd  ozdzH H@&WBS/Nod OH Odzd © " HY 59 ' H ¢
‘dzls j tc o ®APIR0M M) H8

[ dzd € Is telis dkdsSs 0L S H s dz’ H Y J dadzw f s5COL Odzc
fdz' o¢Cd Rrtesd3dz 3Ot Is! tshiste® o yjok MlsOIsdml
Yyomlsddgls@ G o y' o BdzdL' CO HB MWJtedydsts’ .
Yofmisddzs d r~ tas@ids " O s HBOafddsde 2, 5 6 6, &
ftsonjdig oz C tsdeNFdzé 2 OG “ik6) L 10

1 0 tdfm. 3. 5. zOo j HJ dzs f-dg'd € dA®fR ¢ 4 t
L dz° d&3¢ " o MstclkCIskted HBMdz' HY j dzd - d3d Is O dz|



157
Hsfd HY ko Ode fd 8S¢d do Cjdzv *° fRtdk
ROdztsH  hE | $iptize C OF dz' S j v ' Sts®kz  H-dw
20dzd5, Cjodjlstedyudz® &sHj d YOMmlsddss Bd
oL B od detidz! h FHCBABEY geds 6L ® W Stdss o ' H A
MY jiedudes’ . vz ccotkY ydOf €6 Okl ' © d5j
O ZOdZ' L j efy CldcustinRdey ' ydzdm L dz BC' e G OL
lsOs s+ My d dddkd ftod afcss' 2 ktsoh d dg

tdfm. 3.5 [ ChclicltscteOW v d&zOdtsH d MY .
stso h ddets® 1, 2 dadi

sdftse’ WNORE fifjctsj Hdz Sdikz § o OH tesO(sd Y dats

Oted ¥ i3j Isd Wapjs, B Stedydzj ), odH Wkdy' ' i
fd2 o8¢ & H', d& Cjdz* ' LEEeshlsOo &2Pdeso 5
1 LilsPd& o HsMd HYyjd odAitHdl!, ht H -

ssohdded o' H 0,3 ded3 HEts 2,0 dzd3 My tsmls
YOfmls fNeats € 8105 5 320%M s O Hdzw yYyOMlsss At
pO0ctsots’ Istsoh ddzd o ‘NeL dggh B Idzdzm a8 fldgH7e .d&
3.63 10 &

[ dzv O ydesfls® lsted BOdz tejL kdz sOIsd
10 tdf. 3.6 IO tdm. 3.7 (cC0LO0d {ft
ZOdetsH d M j temdzda yYOMisddesS dz' Cjdz# ' HAGHE
o 0ctats’ Ikseohddzd dz' 9 C (.



158

0,40

@

D,, dzds
o)

0,40 L L L L 0,40

0,324 L 0,32

0,24+

0,16

0,08+

- 0,00-
0 2 4 6 8 10 2 4 6 8 10

D, dzd3 D, dzd3
o) G)
it dMBOSLYBSH dz L O L@ tesd YOMIsddzssS = &
CoOteytso ' 2 ' HQLdDOA ‘dedf'tEd ot®'Gusdrdsd Hz6d " g )
dzds3: -19 )dzdBl , ) dac3
ldH WEkdSy' tesL f sH ' dziz, we oo o od
L Odzj ydIs! ®  H 990Gt s’ stsoeh ddzed ¢ d&z" 9 C d
odL &zOYOs 5! Ll Odzedzy 5w O frHsElfigids CH. Y @ t©'lsdf
ZOdzsHdMmy j edzed m MJtej HSO dN | o fjtwhlz yj
OBjLfjudlsd Hflstse " teds fls: ty' &z<d fMlist
WEZdzC y' 2 ttsLftsH &z yOmlsddesS 65 L d3' e
odL dzOydisdg fizff sfPL dz' dzdev Is§ -~ detsdztsc ' ydzd d3 ¢
Yyombsddes¢ L dzgjtsBr’ Hozd 3 tetsL d3' tesds ° -

-



159

dlsOlsdMmlsdydz® tBtesBSCO tjLizd O 9 j ¢

WestedzOy' v ftots d3j mnOdz' L 3 kzlso stej dzdza? dzOc
L dOdz' Lz LOSCBdz ttsL ftsH' dz2 yOmlsddese L O
Hdzw Isdfsedr L©OLS @ fdz oasC dg' €4 dz *
H dzw ftcj HiMIsOo dzj ded A LteOL C" o zO02 yomls'
dzts tc d30 dz! dzd 2 tesL §f SH ' dz, Oj ~Osy jL,di3 tejtstdnjlsaz!
Cs0dzy My dzy* . [y dddss € dzr ¢ fmls! ztsc O
L OcOdz desets yYydmdzO Htshdz'" HY ko Odzedr tetsL ff =
tesL &3 oz YOMmisd dats €, O tlyy odzi MBS d3j n
Yyomisd dzts € .

0,40 L L L L 0,40

0,32 L 0,32

o
N
I
o
[oe]
5

D,, dzd
O)
0,40 . . . . 0,40
0,32- - 0,321
0,24
P
0,16
0,08+
0,00 L
0 2 4 6 8 10
D,, dzds D,, dzds
o) )

tdB7t sLfsH &2 L O L d3 sd3 yYyoOmisddss dz
CoOtoytso " 2 " HSCdZOHY' fHtod to' L-ded DH; EED Y] d
dzd3: -08 )9  dzzi3; dzd)



160
v OB dzd yw

) Otc O d3§l0 it tc &Lnds (et lste’ o yjodn) §d o6
5O BjLbkd sOkd MsOldmisdyds’ SetssS ]

[ ® = 3 o} | 16 .
N I 0w |- S| "d4EIH ] dzO Y dzdzv ¢
- 2 . - CoOHO .
o) o ©p|zBp| Coon 1 e Mdd dzO
0 o 8 o oR| g | 8 H~A d d

2 a. Q|BQ a0 8 todIs
. o :8 ‘§ - -§ N‘b“ ,I K=y _ N :E) : 5 q q
2 |o=3|=227|ESs| =2 fed ¢'| fd t
O] O] ng o 8 Sa, Sh 96)1 dZCfE

- . Iy
- Yo = v sy 212
0.01 | 0.05
0.2 1.8 2.6 1 i 0.4 T 51 (184 | 12.7 |115
0.4 1.6 3.4 11 T 1.32| 456 9.8 14.1 [12.1
\ . gJ 0.7 15 4.0 1t T 1.35|1 29.2| 5.2 16.3 [11.4
0.8 1.2 50 | [ t| i 1.4 | 381 11.7| 175 |145
1.0 0.9 56 | f1t| 1 |127| 7.4 | 286 156 [13.7
17 | 082 | 70 |[711t| v |2136]|383]101] 144|128
04 | 094 | 32 [ 11| 04 58 | 21.7| 14.1 [11.8
0.6 0.9 4.0 1 1.35|1 19.2| 8.1 14.5 | 13.3
. 0.8 0.82 4.8 1 1.34] 26.3| 11.5| 15.3 |14.8
I

1.2 0.74 5.6 11 - 1.36| 38.1| 9.2 14.8 [ 12.5
15 0.6 8.0 11 1.38]1 29.6 | 12.6 | 155 |14.7
1.7 0.45 12.0 11 142 179 6.5 13.7 [ 11.7
0.3 4.6 2.4 11 0.3 T 8.7 | 26.4| 14.3 |10.6
0.6 4.3 3.0 11 0.2 |1.20| 229|164 | 13.3 | 95
mtetsd 0.9 4.0 40 | f1t] i |129]429] 86| 141 (123
1.1 2.2 6.0 11 T 1.23]| 334 10.5| 15.7 |13.8
1.8 1.1 6.6 11 T 1,31 6.1 | 14.7| 145 | 9.0

lticdd3 bfidesL f sH' dz fdetfsEHs’ ) dese s Is
1{TLOCsdz destedzsOdz! detsets tetsL f SH ' dzk
[11iLOCBdz dzse-psf hGIzydesets tosL s

tdLbkd IsOd IOSB ty' d¢d dzOojHjdz o
dz' ¢ jDge= 4, 0 dz@®@2B ' dz' b " diitse ' tedzd A3 dzts
tesL f SH" dz, HdzW DOMIEJ dets Tzdz- B3 dglg 910 O  dats
tesL fsH" dz yoOmlsddese L O tetsL d3 tcOd3] . ) Iz
destcd3Odz ded?2 L ftsH dz 9adL dzOYO' s Mwv C 0O



161

hts yj2 BjinOd Lo tesMisk yOfmlsdogtsS. 0 dadg.L
YOMlsddzsC DS e g deds o dzj MsC B R Od' L B ¢
YyoOmlsddetsS ftodedz yj dzed 2. v 2 yj Yyofm,
YOMmlsPelatst 2 deds -~ OtcOC Isj tedets detste O tizts dzf dz. O
9 HOdsBBz odfOHSCE LB' dz2 M j dzdev tsigtdats 65 Uzts H3iz
fted HdzZOdgdz? Ctoj Bdr Otz 89 d&BjlOdkzz L
dzj Miklsls* ad2. 1 ©OBdZdYy' 3.4 odfdzde O' ,
B' dz' h 2o ttdd?2 HdY fd oS d2 Sj v,
Isd, fyg if s Odzj Myd dzy® ™ o Hdz' 9COn dz' € dz
LtesMis Odzdzy yOMmisd dats € . vsOCk L OCtdtsdy tods
sdds, hts HdY Rk ~ROLOCkjtdd B' & "
dz' € j dz¢ [3.15, 3.23]. 10 w©igEMn. 3.d8
MjtojHde 5Co0 OHtOIsd ydzd 3 GJ tdgd Istcd Unadtely H dz
L dzgOyj dedz?" di3d H ' Od3j stc©® Hdzw  dgOdaetsH d iy j te iy
Yomilsd detsSsydig e lsize o 3l 3y @9, 1 P32dv yOfisdd
1,26. 102B"'dzh okL' Cddzd oB AdxfOL W BORS 4"’
Do~2, 0 Dpdd0dedz, IstsBlsts © wedn o ftetsyjm'
BdzO ftdedz yj dz6. v LtOLECOR, 9o wWCdnm o
pdesmdIls! CtsOdzj Myddey' v, WkdSy' v tesL f§fBH'
v OB dzd yw 3
Yy Q4 dz0 dzsG Glasfeidg dpjddssc s ttsL f sH T dzz gy
' H LOGCOd ds’ €' d Stfls’ HEshd HYJj ddn
n o il .

[Ojtc' Oz dzOdetsH d MY J tofdats

Hiso * toy(

" di3ts et o dz] 1S4 az M 15 15 d3
r D¢4 . 0 D> 4.0 D¢4.0 ¢ D> 4.0
0.95 0.50 0.60 0.40 0.10
0.99 0.60 0.65 0.45 0.15




162

sOCdd yddetsds, @O GMdtse' OdOd& Lk M
CMy jted 3 dzlskz dzOdzd § € OL Odets, N s

-Hozv dOdzsHd My jJ temdzed r YOMisddesE dz' ¢4 d
OCkZzd@desc s BSMOH Y § dedzy , MOz , § sfyjCudsjSos@ydCE I
ted HdzOdzdz? tsCtcj Bdr Oltsdz’ o, ysdiz o HY
FdzCy' & teL § sH' dziz;

-9 H' ' OfOL dDy HEEsL4R'0tc" dedz L totsfiyls O dzdz”
sz dzlzs yts’ to ts dz' ftesyj Mz CtOdzj My day"' °
YOfmls dazdts LLdy' e Oz, BO' dseOtedW i3’ ydets dzts

“Hdzv Yy Ofmisd dzts Do>id , O L @REEISS f tetsyj M
LictsMisOdzedzy § tod ¢ dz' yd dzd 2 .

== g 0 Q.

I

1,54

1,44

D, um

t dm. 3.8 lLO i3dsL o d6vwL C a3’ N Ml toj H
MitjHdz 5C 9 OHGOIsd ydzd d3 G J 5d34 Is te douddigddets y dat
dstcBOdz! des Bz tetsL §f sH ' dz Yofmlsddese L O ftot
~tocsdslz 1 dg' §J dz®

A tcj L zdz IsOIsd HiISL & sdzw & Is! o dL dzOyd
E§f tcOo dz' dzdzv ftesyj Msdg LB dz' h jdadgw tetsL d3' t
[ dzv ©slsted di3O dzdzv  dp@azts Hsdh ) g’ tecmidedsm ~die ts a3 iz

40dzds dzj sB R ' Hdets Misd gz dzt 9 OIsd o ~n Odz" L &3 €
1) " H' ' Gte" otsdy " HECAZOHCd; 2) L &3 detss Is
‘dzgj telsdzde e OL " 9; 3) LB'dzhjdedg" &3 9 ' HMISC

vsO¢C dd3 yd dzts o3, OdzOdz' L. tesL fsH' &z yOfl
LtcsMisOdzadz?y HtsLotdzde tsy' dzdlsd odsj = Odz' L d&3d



163
My smsed EkftOod' dedg" vyddz fesyjmMsds L o
MdtejHtsadh L dzgjtsBr Hdeddzd MistelzC Is z tec dzd d&3d

313 [ fIsduyudzO M j SIstetsMC s " w

s j ClstcOdz' dz Hisfydz' HY j dedzg dzOdetsH d Mty j to
Z0 ' HSC &ZOH S OFR L CoOteylk 1§ wislaizey d dz@ f
My j S islsc®@hlstc' [ ddn odd3' tot 8 Odzdzy ¢ 54\
odetstcdmMlstso o OdzOMW ftodMlsOoaCO -1HL {f B O k'L
f OH " dzdgw e ' IsdzO BdzdL ' C sz H S dzts tc d3(
OdsH dMY j ehdzgd m MlstczCIskte o ' deW tcOQYF-tco s
25BC dp dd3' tos 9 Odzd MW zO0 M § XS tcts Was'Is@fQ Usts
25:2583¢ ds dzO0 MY J S IstetsW 5 ls 5% IIsRe™ f'tSP E C @mD
J &z ClstcsBOCdz' Isdesets odff tesd3’ dzt 9 Odedz? B dzd L

Il " HAaddz dzdzw sCte] dRf R, To d dgV tc sfocds ' 2 L
SH dz2O0C 9 d d3d LDelz@zy J dAfizl tdzff © % kzo Qdsdk d B ¢ O ts
od d3' tc& o Odz HdzZv v RISRD dzB 80d dzdu s 1 % M © )
LOBJjLH jykeo OdzOmMw L wise Otc Qs {f 2edfts 09" dicCdis dizf:
oddz’ o' 9.

[M¢ " dz2 €d i tod ftotso § HJ dzdz' My 4 CIstets
dzOdzetsH d MY j tcmded MstezC Iskzte dzj tsed] frHfdgtdc ) B
L Odzj  detsyls f 5COL dzd € O n, L Ositds dzelzgzizdz &f Hf dizP €
odd3 tow dz' My Jd Slsted  todsftftdzdin ¢ d2tslaeal O dif' ' datdgiizO H §
(f odfttsdy dzt o Odzdzv .

vsOC wg 9 HeMdz' HY ko Odzsdzsz H '™ Off OL tsdz
L dZOydets  j tcg B gode MisOo ddzO0 H L o tsdzd dz(
sy dz2¢d My 99" Hdztsh jdzedgw [ 3. 28] :
_ 2,
n+1

c S Bzdzs ff s5C OL Odzts ) [ 3. 12, 3.15,
L 3" dz¢ 9 Olsdmw fteslswetsdy H S dzr Stsn G BHJdAz
fOtcOWBa sz’ 9¢Cd odbteddizzo Odkzdmw ¢" dz2 €O ¢

(3.1)

0



164

Slsted B3Odzdz" . wlsOB " dz! dz' mMis! filsdyded~ o dzO
LdzOyd dz sflsdydrjR T& sy®fmy.' ' dzls’ o

Il dd3' to¥ eROBzdIVf tetso tsHddzd yJjtej L 4 G6tHdd
i tesy J408 d dzj dzdav , fsls' d3 ' mMdzw L OS¢ dgyd dz
[ sMdz' HY J dedev f s5C€ OL Odzd, hts H v RYRET dzfs €
L 3" dz¥ 9 Odzd v L yoOMmts k. l'" Hd3 dedetsfyls’ B3
By N Or fndesd St B~ o d BBy Gdp'ds ddsB
HdMY j e’ 2 dzd m RLQAjdigsMis j 2dzd » 9o OG89 d A
dz2' Cjdzg, BB H' IO "tz ftoj HMIsOo dzj dz' dzC

0,80 1

Wz
0,75-/ -
T
{q 3
/ S—o—o— e

0,70 1

0,65 1

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

Q) B )
tdfm. 3.9. wfjChktOd d@ LOdjydshls' T (
' Lded B8 o Oc tsafd dse0:,lsT o, O3 0, dzds

0,90 + 0,161

1
™ W »

2 ]
o W R 0,124 M3
3 ]
2
0754 018 M
1 1

0,70 4 0,08

T T T T T T T T
0.4 0,6 0,8 1,0 0.4 0,6 0,8 1,0

A, MKM A, MKM
Q) B )
tdMm. 3.10. wfjSlteOds dz L Odzjydetsmls® T (
o' Ldzed dsd o Octso d B 0 Js& o fzdf Q2023 7t adzdz 1



165

1 dOo jHjdedr HOdzdr (tedfm. 3. & Btca®c s
ssoh dded fdz' 9¢d MitsMmisjte' ¢O' s+ Mw L d&3d dz
LB " dz' M jdgdgw CtjJW' ' y ‘dzlsO o' HBdoO Odadzg¥ . dc¢
H' dzv dz€ d MfjSte® MfsMmisjte" O Is! Mw Bt
CsjW'  y' " dels' o  totstf zi6z® dplipy | t&finddedsns 8 dlsi@iedzd
dz' € jldzso Oecsoddzd Isseoh ddzBd3d © H 0,5 HEs 2

0.9

0.8 1

0.7 1

0,6 4

0,5

T T T T T T T T T T
0,2 0.4 0,6 0.8 1,0 1,2 0.2 0.4 0,6 0,8 1,0 1,2

A, pm A, pm
0) B)
tdfm. 3.11. uwfjSbtOd d L Odjydshls' ¢,
(B) dOdetstetsL &3 todzdm oz otsC o3 H' dz@ § 9 Of
1-1 dzdzl , 2 ed3;7 3H2d3; dzdd

1,0

0.84 0.8

0,6

0,6

0.4

T T T T T T T T T T
0,2 0.4 0.6 0.8 1,0 1,2 0,2 0.4 0.6 0,8 1,0 1,2

., pm ., um

Q) B )
tdf. 3.12. wfjSkttOd df L Odjydshs' ¢,
(B) dOdstetsL d&3' tcdzd s fdz atsC i H' d2O € 9 O
1-3 dedsl 1 2dsdk;8 d&i3; 4 -6 ddes ; ; 5



166

letslsy deOddastetsL d3' tedzd - fdz' 9 ts¢ 3" H'
M sMisjtc’" ¢O' IS'RYWT o H dHEfij d&' frH sz & O dz' 2 sB dzO
M jStwOd dzdn L Odzjy desmlswsa CwsjW' y' * dsk
B dz Bszds, wEd2 fted Ld3sjdehjdzdz’ o OHBO G da
LB hz k! Mw fsBddLlkz ' dlsjtoOdzz HEoyddz
1 OL dgOyj dzgd?2 3" dg' dgeds dzj o qtcOy j ded2 H dzw
20dzd3. 1 jBBR  HdsE o' HL A&OYdld, -dff § tEcME 46 4
Hsfdz' HY j d&@ sl sdzse” aytisBr Msc@€birteef ) Ist
20 dails MysMmlsjtc" ¢O"  Is' Mw BjL jtojtco dzgO ( f
LtcOL C " o ) B dzd 3 dz' 2 Edz stcOW ' tsdzj Istse ' 2
fsBddLlE 0,25 ®S& v k2 3j Yo &GO s
nodd 0, 3@, 4% dIkS ds.

10 M jSlstcOR o  HBdkkWw MftsMmisjtc' ¢Os Is!
nOtcOCIsjtedzedrn Hd&zv M jClstc’ 8 Htetsf zMC Odada”
9 O tso 5’ ssoh ddzgd d2OdestetsL 3" tedzgdrm § dz' o €
ffzed dz0 MY j ¢ steOdzédsd » dgjQ@irz] Xodpfstdn@s jndzdfigho
RO i Myjy HEY ofp' " LtOLSC' &9 L dzOydzj L d
Hsoydded Reddz 0, 7 &S k.

v OCdd3 ud dztsd, Slsted 3O dz’ 4 €O J 6R,BJ d
ZOdesHd My jtemdzed s GMlste® ayjodr §dz oats¢ vid
o dCdfdstso zo Ols g H dzw 9 dL dzOyJ dzalpO datdstdftdsL a3 dk
Yomsddes s, L € @fists iSO Bdes dzd . B Is S H

3. 2. v ddzlsjL SO HtsMmdz' HY J dedz? o dzOMis
sCMdde sedHk Odzs &3 dz' ¥ H dzw % stz o Od
dzO dzts fiy Is to LG Idjatdsd) d3

1JLOOYO yd dzg0 odmMsCd?2 ' dsjtejf HB M
5O L d&zOuydzz §' dz §' Mls! fked SOY' 2 daj tfs
B 9 HIWEdBRB] §OLOd] IsdgOWdd »° ~o daO s % ts fn |
kjrndskse' yksdts §tsyd M&0] ndddsga ) dzz8 . 2
(jdzj SlstetsW ' L d ydaed -, st ilsdyded - , H' j dzj € Iste



167

Odzs 3" dz' ¥ MmdMmisj dsdets daj GtetsotsH ddshw. |°
fjtejoOydzs Missmizels: Mw §dlsOdzdzy o' Hif 6O
slsted B3O dzdz? ' s dlal Jjsdeflf @l Ozt dz' dz' ¥ L OB J L J°
fdtsdise s i sl [(dipis dgjtascjdzsl o Olsd o dzO:
MistezC lskztek ©Hj oy Iz9o Odige)Hkdzd  df'dze & dzOdgiz' H 5¢
Hisfistse ' todzadn  BY' dzsS s edstsiy quld@B' gzt By .
fesls' COs st o tj0OCkste’ * LOBjLEjyk: Is!
[ dzv fSHBSIOddzy vy' ‘' ftetsBdzy 8 dzj 5B A" H dz
Slstcd BO@sEts KOl jt' Odzlz. [ dzv o dte' h j dzdaw
BjlssHd SO &jlstsHdS d-nHaEmE xZOdgdsy o ¥ Misg Q
fdz' 9 t5¢ dz' stedHlz Odz® B dz' v . lted y' B &L
sz sf dz' 9 Ctsodm L©OLS ' © d@ ' HS &ZOHY'
ssdS s iz o Csoadn dBOjt' Odz' @ o fjteh k- yj:
My jSbtesMS s " dgj IO VOS5 dijdf YthEsdzts e o OW © W

1 BEedvWHE d2ZO0 M jydW' Sk btsdtsfd ¢ e
ZOMiskd d' d3j IstsH d S d-AH diy ystiag ndzSedizO ffls dWe ' tsLfrpfs,

1. AOLBead?2 MEdOH ' MbttkClkzttO® §d' ot
BjssHOBR] Y] ‘ J UM eOng e sSdzts L fipfd € St
B CotsL s5dzH1C0 iy YOSt j ClstetsW FISts djRStc OO0 SlpR Tt
jdzj CtosdzsewOW ' ° ° fsme ykr yts' jdzj St

wdzW tOyj tco sdf)f j BBtd[ 3y fsdz HY zo Odzd W
f'HS&ZOHY' Ctoj di3ds’ ‘' 5dzB ¢ b @B ls ¢ tetc Bz § Argzg k

RO ddzj dzed 2 O Mtsdw dz f zOMmisdded NacCl
2. uvwsohdd® fd oS¢ ' f8COLdIC L Od
jd&z fMedjte’ © dz0 &OBsEOlBid 2 -5k fls Oaksd

dzj sdzso dd3 dzOL).j tesds ( 6328

3. [dzjSlstedyde rOOSCIjtedMmMisdSd (fdlt
ot jtcdg ~ROOCIsjtedmMisdScd 1 o¢m) HBMA H
o dCtsdzOdzedr 2 o dcdANHS|I 9.0 Off s ®dgH @ to ISAdzd d3d
LsdzHts9 " 2 EZ#HI¥Odeseoy' [ [



168

4 . 1 O Aapfipdz’'d o s MIs slstcd 3Odzed » f dz' 8 €
hodHCtsMmiIsj 2 Istc @9 dzj dzdzv (dza3/ Mg €) 9 fmls
Istc©9o dzd € On :

-Ctsdzyj delstetso O80," MO LesRQELD MG d ;

-Medg" P M tyoOdes™ Cdmdzslsd ' ¢ jtec "' Hietsd

steOo dzd § EHHCADHIAEPO,: HNO; = 75: 600: 24: 33);

-sC dmded 2 Is tgFROKFdZCE = 10:18:120);

fesw o dzd S ( & HiPO,: HdDa= 8: 1: 48).

7. gls" 2¢" fMis: slstcd ZOdzedrn f dz' 95¢ HTS
fOtc' 98 otHd ©doyodzomw {5 HHOBSOBOBCES U
LtcOL S 9 ftod Isjdisf jtcOlskzte' 1045 AC 9 { Ot

10 " HilsOo HOdzdr Glted 30dzd m HtsMdz" H
Bzdzs oMmMlsOdetso dzj dats oL O d3tsL 9 ' WL 56 ° di* ) dzf
o zOMmisdoesMmisj 2 ' f tctsyedjdi jodzGs j t= fdisdinls cL' Quizts'c t

3.2.1. fisBHdSO Isjmndzbdzise’ ydetsets {f te
BOIsj tc* Odz' o

[ MOH Y j dgdaw fdz' ots¢ sCMdds Isted H Iz O dz¥
(BsdsCtedisOd fldPhls dadg) dddzr 2 § ¢ t6d o daj fr
CtedMmMlsOdzd S O3 wdis ' Mmiistelr] iy ls GdZOgdixfj xz € o0 Ote
LO MsOdzH Otclsdetse B ssH S s [ ta (dB)IstsH
33320 f sMmis' 2 das 3@ ¢ Kdndsaedzcfislis ttsL § d dzj dzdew d3 €
3" g dz' (ydmstslsO® 99, 9Dwls.o [OdIs M ded
fwejternds & hjd MsOdsaddzO 0, 04 wuv. [ Jjlist
CjtosaOdzd 3 L &3 dzOzd -Rls gl Qlizf  dzchAzOMis 9 ts
o Otc' ¥ 9 Odgda” f OtcOd3j Istc' o Isj mdesdzts @ ' Y dats G s
MjtcjHsadh O o tj OCIststc’ ,H H tsldflzsylszs * O difiAs t
f" " HE d&ZOH YY" , hodHCtsMIs' SMOH Y J dadzW C tsdzH
9 ' HMlsOdz d3' d3" M j dzdz® ‘ f' HE d&ZOH C 158 .
Isj mdesdzts @ ' Ydets @ s ftesyj Mk [td L 9 Otc"' 8
Isj B j eOlskzted f° HC dzO®)S,d (IS Y d2=0mIsH 5 tc3sQ &



169

5001 Is) , yOfmkz fYtwtsyjmMkz dzOf ddzj ddev (o '-H 1
f' HSEZOHCO (9'H 40 Hts 60 BB, -5y j2dz
BBz . Mmls. ), M o &OLrsdksh jodzdzy 16 AL MHasts Gis

B SYUBS Bz IsTfEE Hels3 sl 0 IsO  silsj dzy’ Odzz  dz
f' " HCd&ZOHC O L OL j dBdzi5dR0 ;| ;1§ wlfivls : B6gedh?, dediEplz of 4
Isj m dzesdzts ¢ * ydz' ftesyjmMd Of tcsBBso Odz' )
M 3 YdzO " M GHESES 9 T D) dfdz HEC dAP S tSH f dZOMw
fMezdg P ' eyOdets’ CdMmdzslsd L §jtec’ Hietsd
f OtcOdi3j sted tslsted 3Odedlz? HBMdzZ HY ko Odedn O

o

Mddzals j Lso Oded s o tojydds "L OLjdgdzj dets” f° H
v OB dzd yw .
) s jtl(l Oftel wlstel v Of 1ISUJtQJLOUdjq,f?]QQ
L 0L II'HQd'ZO LOteW| L OteW dzOf ddz] 9  HEC O cOL ' 5
T, AQ uyB l, A t n| BB tols| Bds ©ls |
1 25 220 0,6 30 2110 (45) 1
2 220 200 0,6 30 130 -J-
3 25 230 0,8 30 510 -J-
4 200 200 0,8 30 510 -J-
5 100 210 0,8 30 510 /-
6 200 200 0,8 30 510 /-
7 25 240 1,0 30 510 /-
8 100 240 1,0 10 3L1O0 /-
9 200 240 1,0 10 3L1O0 /-
10 100 220 0,65 30 4110 /-
ldB ' tc LOLdOyYjddr tp) iagsy,j figh - dels tztf d3¢
sCMddz stedH iz Odzs 3" dz' ¢ L tosB dzj dzd 2 dzO
&' sjtcOlkztcdzdr HOddR O ftetseojHjddn jSMy
"R dzO0 AW dg fkdE 9 zOMisdeo tsfis' ©MOHY ko Odad
jdzi Slsted ydz©O OB'tswdf2fls” , j dj di3j dalsdzd 2 S dzOH

L Odzts Bzj dzdzv , TMlstekClskzteO Tt ydz®@ Mt 2¢



170

1 5Ctoj di3O, f slsky dz' mis! tetsL oW H Iz odL
L f ddzj dedzv, wWECO & & bk T & ydd2 MES dz
1B dZz0 o' HIMWOd'S Z@BFOHMQ @dzO0 L odBttetsd &
dzj sSBR2 ' Hdzd 2 2°' o8 ydzgd s tjOCy' 2; flskzf" dz
LOBjLY jyk® Ed®ksed odMmMtsSt’ ydhstsls®L
‘fistslsdets of dzdo Okz® 2@ "o dHS fMls! tosL
Hsfw ¢ dgjdgistey Misj o' sdsj ktedydesets MG zOHE A
Ctsdzyj dzlstc Oy " Oltsd o OL Bk o f ZzOL &
L OcsH S Sklsotstej dzdz? dz' stcdHlz Odzt 3" dz' 6 [ 3
Hiwede EZ®ktseoOf dOCsfduk: Is! Mw s dIs)d o dac
hts fMlsotstes * fjodad?2 slsjdy’ 2cdzd?2 B G’ H tis
f " HCEZOHSC . 1tdSdZzOHOs yd dzj OB Godza)f? HBIE

LddLdlsd yj?2 BOt' 't LB dz hdlsd ModHH¢
ftesrntH I yjtej L M@dd] el o3 Is's otf tefcflzadH tf dz' o
fsojtords® ~°  Ldzsolz LHEtSBLRZO O fsL dIsd e dzd

oL §ddzj dedz? . | Oflsshbko Odedz® o (M s5YOMIS sk
1Yy kMoo jWjiSl fmojtehdsyotsctf jacOdig’ to
MlsOy' sdz0tedzdm bkdkses t©j OC Yy ~ (" o dirslz'cfls
LB dzt hjdedew o) dzdudded f dl®dgEy s shfd)telze df
LMok t' odsoOcd ftsls' COdd® t6j OCY' 2 o
flsjn' skjsted ydzes’® z[B8E.dHE Odzs & dz' ¢ Al N

sOCdd uyddetsds, L 3 dzgss f OteOdgj Iste' o f tot
sl § ddzj dzdz? Odzs &' dz' 85 o HOdsHY sflsddr
CtsdgH j ZMOIs' & Hd&w L OMlsshikzo Odzdg® o w¢Etsfy
(fOmdoky ydr) hOt' o.

3.2.2. [ sfdz HY j dzdzv s p§ def drlec ' tq dizts § 65"
ZOf d dzj dzgdz? 2 98¢ sSMdds ktedHk Odz¥ &
o ZOMIsdo sMmls"

I dL dzOy dedzy  Istsoh ddzd oz oS ° 8 ff
J ' f Mg Iste”



171
[ dz' f Msd3j Iste W Hidsts deplsiA “ f ds'ys sifs 9 Olsd 9 j d
f8COLdd O nOdfAsdajt=i@dzvt s o d d3” oW ded o3 L dzO
Ckls*"o (y ' o), "hts LOHOEIs! Mw M " 99 " Hds
tgy =1,/75
A= 6, — &,
His'Thbn OOCIsjtedL zs s L B ded € sd3f dzj S feed A
el sy sdzj dzls f SylWtc f 1IOQ o™, L@BEzMHBdzdeOF Isw §W
9"  HtsB Oy j dadz' .
vstsoh ddzO fsCOLddS L Odtsdidzj dedz? tslistc
Hsf sdise s MIsOdzH Otelsdes’™ JlosetcOdZd L H Oz
Hsoyddz ~Rodd. 36¢/3J2, § ydedsj dzts Y e ) alZOls z® . fr) @zl
odd3 tos 9 Odzglz®O Yy sdef BdS kls' 9 MSC dZOH OdzZO 2 %.
Mgt L©LOLS 9 Idftses' HOd n ' d fdz' 9t
1 MlsOo dzj dgdz2?" HOdzdR” IsOBdZ. 3.6. L dzOW
n BsdesCtedMlsOdz' ydesets dz' IstcdHz EOdze B3 dzf B j
stso M d ded  dz' o tnCdzOB d Wy jOdzdg™ W 7 H 5= 510220 € Is j
Hdzwv o dMBCsWwWC ' Mdedr H'® Jdzj Slsted yded » B dats
dedL ! €' ntfz®qj ez s [ 3.38] L f'Hoedh j daC
IsOC sy ' tsdzded 3 ¢ @A ®BIslslz) s @ datgf o € dz¥ yJ dz' .
o " HAB IsdIsd, hts HBHOISCtSead?2 o' HfOdZz Lol
(LeOLBE ~10) Ot Htod Isj k3 jtcOkzte' 104
kOBd. 3.6., nddyk‘’ (O0LO®K]It
v OB dzd yw .
vtso h d dzOL ded & SLCEEZBE d3dzj dzdzy  f dz' e 8C CMdc

" §/4¢ 1] 2] 3] 4] 5] 6] 7] 8] 910

d, i 600| 900 | 1000| 1250| 2800| 2800| 2750| 2300| 1000| 2750

n 1,711,85| 2,15| 2,20| 2,27 | 2,17 | 2,20| 1,95| 2,17 | 1,75

1 BedzwHEkz dO bk tBMisOs d dzliz, h s H dzw
n OWs@Gedz’ N j B dz' h neztf4165[ 3 .93j9dkd, ydigE dzO ¢



172
o SGbtedd@ZOdzdr fdz' ©9¢COR dz' IstedHlkz Odzt &3' dz' ¢
dzd L+ € INdzOa zdddds S dfmdze ' Hodh jdets o (s
odMsSdid o pnddyswodzd H Qdap-Odal -~ H EE@RLIE O~
Cte' d3 L OL dzOyj detsc s, wC ftets dzj SHdzste' H dzg
fdz' osC EBELHBOY '  HEA&ZOHGC].

Il doyd dedgvw j dzj a3 dzls detse 5 M ¢ dz@ptflzj SHflsdes tsofffs Gt
SO jdzj Slstesdedets’ 3" CtotsMC s " °

[ dzj d34 dzls dzd 2 OdzOdz' L zO odgs dEjlsr L K K
od¢ tsdzlz o Odzd s s lsH Istdis ME Bl * MR B Bttt
rréf31om. MyLbtesmMC s W HO' dzZOH " 2 dzlz
oMt s yYklsdzde  Mmiss ftod fFteso jHj dzdg d C
B dzOMils®  Is&2e0" dprzs® | 6 todHy) dz’' 3 . 4 RYfipeP © 5 fioxr
slsted 3Odzedr H dz' ots¢ BECMdde stcdHlz Odz¥ d3° dz
"MMCtcODots adteOyjJdzg OBy dz' skzHd ytsbdw! s-
Hts Odzs di3' dz' 6, OLtslskz, Cdmdzs ‘M jAdE O, {f]
dz' stedH k& dzZOlzs BB 2 d3ts 0 dzj dzts, BOB ZIs! 3O dzd d3
B hjd, s dBsedzs ftedLotsHdIld H Es tdd@EOAUE
odetslssodzj desets L dzj ey O9 " &8 yts' MlsOdz' .

tdLlzdz IsOIsd C' dz € "-Mizis€ btc' @dzO izl #ts ¢

Odzs 3" dz' ¥ dzQo jW jdz' Lo WwWEB®Bd&ZzZodBdAdzde O , h
L OW " €MD ®UzsOdet0dz4 2% & d Hox% 'OLds s iz .
1 " MlsOodzj dzdz? HOdzd = IsOB dz. 3.5 ° IsOB

LB " dzt h jdedgw f slskzy desfls® tetsL teWHIz, Isj o 4
L B " dz! h jydgdzlzy ftlstiztf j t6j H dz' S o' HEOYUSd ¢Od
9 ' HYtseo Hdedrm Jdzj BBz eE KB OF ) C S dMmezs [ 5] L t6C
O Odzt d@3' dzg' 8L BSQz2OLEAS Isldz fyw .

[ dzj € stais Rdatss S ¢ ° ydz' Hisfmdz' H Y J dedzv ff dz!
ftecsotsHddzdmY B spjthd CgtfzZsdzC dr §dz' 9 ts¢C
Jdzj Cstesdzdzse s 3 StesME Y O oke ' dzr dzgdr  ff ° H
1000 j) Hdz o E oadedwH' o' dz@ dgdm 1§ dz' ©



173
ik toL yddddSkz (d&2O0ftedS zOR fod fifds Odz
Itsted Mistsc s zOIstc*' © . [ dzw LOBJ LT jyj dzdaw
HisfMdz' HY § dg fdz' ots€ sCMMdds stcdHlkz Odzs o3
CtedMlsOdzd R dzstedMissets dzOIstc 8, O §ls' &3 ¢
ndzstedMistse s dzOIste’ ¥ k2 vyasas'ds tofj Y tdad @ dz dz0l
MisOdzH Otelsdz 3" Hdz' Mm' ssysd.

1 i 1 i 1 i 1 i 1 " 1 L 1
Ne2 nicnsa TpasneHHs 150 A

At

o]

11

(\/\/\/Ignicnﬂ TpaeneHHa 150 A
JJ‘/‘ et Ve

Ne5 nicnsa TpasnenHs 150 A

AN,

Ne7 nicns TpaeneHHs 150 A

EHepreTnyHuin po3anogin enekTpoHis
EHepreTu4yHui po3nogin enekTpoHis

T v T b T L T g T ¥ T > T T v T v T b T v T v T v T
200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400

EHepris y BIQHOCHWUX OQUHULAX EHepris y BiQHOCHUX OANHULAX
Q) B

Ne8 nicns TpaBneHHs 150 A

1 " 1 " 1
\%9 [0 TpaBneHHs
J\//»% [ N<.>9 nicns TpasnéHHﬂ 150 A I

T . T g T L T L2 T & T L T v
200 400 600 800 1000 1200 1400 4(')0 8(l)0 12I00 1600
EHeprisi y BIAHOCHUX OAUHULAX EHepris y BIGHOCHWUX OANHULSAX

9 ) )

tdm. 3.BBJj Y ©O) LwoOLE¢' o ~ 2 ° 7 B)
"8 M) LtLOLSES & 9

Ne6 nicns TpasneHHs 150 A

EHepreTuyHuin po3noain enekTpoHis

EHepreTnyHuin po3nogin enekTpoHis

[ d2j Cotodzdzsc tOBBO f dz' 9 5C dz stcdH bk Odz
fstc' o ZOdzda Sdgk ¥ RO dzC bk ftodojHj dzO |
Odzt B dz' ¢, jozjSbtosdzdzscteOBRd BLEdd lsted



174
( [200 ftoed HtodmEtstess y' 2 dOftclzL 150 ¢
&ZOftezed L OHOo OQafmw Issoh ddatss f dz' 9 € ds
slstcd 3ZOIsd dz20 ftesfme ' Is L sBtOy jdedgw fdz' o
ftedmE stes 8 ys'™ d2Oftcked (~ 100 €C1) fHtosfMme
v OB dzd yw .
[ dzj A3 dzlsdzd 2 MC AZzOH L wOLSC" 9 Hdz oatsC 5
[N PdzOdz’ L Iz

T Ltw(Al (stdeyj dagN( stsdayj dalstel O ( s sdzayj dzls
1 44 22 27
2 52 - 44
3 45 4 44
4 45 15 40
5 50 1 44
6 44 9 47
7 43 4 43
8 1 33 5
9 45 16 30

tdm. 3.14 [ dzjSCbtesdesctcOBd f dz' o tsC dz' Istec
stsoh ddzO fdz' ¢ d dz' ilstcdHlz Odzs dg' dzg 86 600
[BtlesBC O Jdzj CtesdzdzsctcOdzazd 1§ tetso sH d dzC
"dals j defnd @ detsfylst  totsL M ¥ 9 Odadgy j dzj CIstetsdz o
451. l " His9o ' Hdes HEts [ 3. 411, € sfstcH d d2O,y9d
MfsMmisjte’ ¢O Is! Mw dzO | dig] Mistdts datdsalt@CoA-N, L Cd3
9 ' Hf s9 ' H dafs. t OH ' kM, n OtcOC Isj todad 2 H dzw



175
jdzj Clstotsdzdzats 6 o O ' dzJ odWwe dzj dzd .dzj yu Is Iz ¢
jdzj € lstots dzcftole toQ§E’' dz' IstedHEZ Odzs ' dz' ¥  HsL
fdz' 9¢d Hs OBl dzfvW o s ¥ O G C tod Mls Odz' -

5CMdHEZ ANIZAE) dzdzi e H Odztsiyw .

[ dzd € Istels RdessMC s ° ydz' Hisfhdz' H Y J dzdaW ]
d2 stcdHk Odzt B dz' ¥, thtoddBOddr ftod od¢Ct
LMoz &Oftekzed d&zO Sf ' & 'CuAOdE W cFVEHR JIs
LB dzt M jdadgw jdgjtee' ' Ctdayj delstcOy' B " o tsc
BO' LOBjLYjuykzeOld B ' dh ftsoded?2 Mmddalsjt

lteso jHJdz HBMdz' HY J dedzy tsH J-gf Ozt B s 1f) 6z
5O jdzj Shtetsdztizs’ H B BiosPHS wifilsOokz Ltetse disd
6y ddBEOs EOGCd Stesdzdzse s fMddzlsj L z AYNgOg d3lz &
OBl dzZ L O MstekzSkztetss .

[sfdz Wy jdzdzv R o3 ydes’® Ml 2CtsMmls’ f d

sted s Odz' ydzd 2 dz' 56 ez Dais BT dziks ydzts  * d
[ 3. 3B . C1RBEZOd 2 Isj & jteOlkzte o dz dzj
kY dzss 8O0 ' ttyOdets® CdMzslsOBd. o kOB
L f zOo OB dzze * o .

[HdOS hOoted d stcdHlkz Odz¢ B dz' s, Mmddzlsy
ROt Is! B ' dh odMmsfhlie: .0 AR yedgts ©O&dsaf'o fgds: ¢
O®tsteW dz h Oted By kls! BOIsd 7' & ydzd2 M
CtedmlsOdz' ydzsets dz' stedHlz Odzt B dz' 5. [ O
Odzs d3' dz' ¥, BHjteykzoOddn M{C, o d IsjtOlsk

1 od HBMdz Hpdgsdzdz st 2€'sMis' " O’ 8 diOIs
ktc@o dzd S OR o WwWCshls® yklsdzd o ts° TOKOCIs,
sftsB dzd o sfls® fMltekzClskted * MSEZOHE hOt" .
h Qtclz .



176

1 1 1 1 1 1 1 1
[Mponewrems PH-7
704 L
0,151

50
0,10 L
— —
—e—2 4042
+3

V_,Alc
V_,Alc
[}
o

;

—_— 3
T T T T T T T T
0 50 100 150 200 0 50 100 150 200
T T,°C
1 1 4 i 1 1 1
TpaBuTenb antoMUHUA Cwmecb Kapo!
1504 —=—1 B 3
—— 2 - L
S — 3
o o
2’& 2’0 2 B
- >
1004 i 14 _:_1\'\- L
- —— 2
——— 3
T T T T O T  j T T
0 50 100 150 200 0 50 100 150 200
T,°C T.°¢
L . 20 1 1 1 1
CepHas kucnota|
20 -
o
2 o
1 < o] -
> . >
10 | ——1
_.-_1\‘\‘ —.— 1’
——2 ——2
—a—3 —— 3l
T T T T 0 T T T T
0 50 100 150 200 0 50 100 150 200
T.% T,°C

tdf. 3.15 zodHC' M’ IstcOo dzj dzdzts Is tf dias® dzc§
ftcd Mf' o9 ' Hdsh jdedz t6j OSlsdodzd” cOL" o
f' HCAZOHCd sO to' L desBlz-ILyds' Lhd3 dzdg’ dzddr© dfO HiS
L 3" h podpdzwtf ' BSC d&ZzOHSC O L OL j dgdzj dzO.

1 08 d fydz’ o ZOMIsdo sMmls" slted BOdzd 5 5 1 ¢
sy dzf o Odzdmw L O HOdddBd hoeodHCtsMIsj 2 Is to
flsOdzH Otelsdzd 7 Hdzv BRI EOF dzj Slstetsdz’ $ IstcOo

1-C sdayd dzlste s G888, MO icts| Q@G MHNES d ;

2-Medz" " M’ eyOdes™ Cdmdzslsd * § jtee Hicfs



3-IstcOo dzd ¢
¢ dfdtsis

4-5¢ d fyded 2
f zOo " Ctso s’

0,15

0,12 1

0,09 1

V., Al

0,06 A

0,03 1

0,00

120 1

100 1

o Alc

60

0,8

0,64

Alc

0,21

0,0

tdm.

o My

Cirplizs ofgl3 * D6lzts#0 O L SIS dats ™

)p

H dztsh j dzdz' 1 : 3

177

sylstso s’

@z S sy dZlstetso Odzs ¢ 55 ¥ Is s

Cdmazsisd); o

5-ftesW o dzef S 2RI
sl sl cid sy b

——
——2

—A— 3

1 1
Mpossutens PH-7

80+

T T
50 100

T T
150 200

- 0,44

3.

T T
50 100

T T
150 200

T,°C

16

T D96
o' Hdzsh j dzdz' 8

1 1 1 1
OKUCHbBIN TpaBuUTenb

120 1

100

o Alc

60

40

0,10

\\
T

+31

T T T T
0 50 100 150 200
T,°C

0,08 4

0,06 4

V., Al

0,04

0,024

1
Cmecb Kapo

'\V”/‘a

—=—1
—— 2

04

0,0

1 1
CepHas kucnota

\'\f

0

zodHGC ' Mmlis!

fted MYy @20  Hdsh | dade’
' HCAEZOHCd IsO to' L desd3lz-ILyd3' Lhd3' dzdg' dzddz® ;dfO2 HiS
L d3" h jodpdzvtf * BSC dzOHC O L

T T T
50 100 150 200
T.°C

Istc @9 dzj dzdzv
tj OCIsdo dzd 7

OL J d3dzj dz0O.

My " 99" Hdetsh j dzdz 3
G ' HicsCMdHISGE B OC

4 8
fdz' ats¢
cOL "9



178

zodHC " fis! Istc ©9o dzj dzdzw oL d&zZOyOdzOmw €
fcsodeséts © "  Ho jHJjdedz" fdz 9aCd L f " HC dzOH
fsCtcdodtsets MSd&O. tjLbkd O yds Hehmd
Hi) HYy 2o Odzd s  Otes. 26 .dzOJ denfdgts, 3Mh @ S5tsistcd o3
Odzs &' dz' ¢ HEsMdls! M 2¢° Ht H' St dd
fsdz" sdz@ Mmjdzj Clsdoe dz Mmis hodHC sfls® Is tc ©
stcOo dlsj dzv Odz¥ d3' dz' ® .

1 02C 0N d2 toj y dudj dadatrw o3 @B JBOHG dzts™ N 9 «
9 ftosvodaCBLBIsds’ IO M' tcyOdets’ ¢ sdzyj dzk
-ly L3 hjdedzy dz2Oftezecd O ' HEC &ZOH Y’ f to
tesBtsydes ¢ OL " 9 LArNp# 1D o' H datsh | dzdzv 3

) ded o dzdg¥ Mo d g UasAIs Y dasisGd dzv & MY sMis
Mddals j L soe Odzedr fted " " Hodh jdzedrm Isj &3 j teOlsk
MtczC bztodzats® IstcOdeMW stedzOy " * & o zOMmisd o s
sCMmddz stedrHlz Odz¢ a3’ dz" 6, Bdzd )y de se 58 f StV H

gff " 9 fMmilsOo dzj dadz™ H O'ddf F tc Odg@es dzdthtctso - dz o
CtedmMlsOdz" ydese s dzg' stcdHlkz Odzt d3" dg' 8 * tejL
hts otsdgd Ctstoj dzé 8 Isy d3' ¥ MtsB B8 .
[ BMdz" HY j dedgy J dzj Slstedydes®™ 3 ydesmls® O

[ sfdz' HY jdedza" @ dbtsikBtsets f stelf f ts®B djodk
2Ot tclf dodslo sHd dzsfpw L O MisOdzH Otelsded s 3 Is ts
({617 14 L odCtstedMmlsOdedzy &g 3tAte d QK] 'tea) :dztsls

14105, o sdz2lddj SO RYIjAsdsj Iste A 30, ftodc
TOEOCkjtedmisds bk&OdL dhHisst® 11 mu
Fdzv oyt By Isd  figlitetC AbANESSS Is 5 o dzj dz’

( SMY jted 3] dals Odz! dz' L Odzj ¥ detEfMfldg’ dzj - dslésty Ayt
R ydesmls' o' H bjndtsdzse’ ydzdrn § OtOdijIstc’ o
ftcl HMMisOo dzj dz3.18420 tdfMm. 3. 17

l dwe dzj dzts, hts L LtesMisOdedzy d3 Isj a3 § t
jzj Slsted ydz®@ o3 ydz' Mls! Lwesmsosls: . [ o¥mdd



179
[/ md3) ° jdzj Slsted Udethyds) B3’ BQdetsfnls 'd3* Myg o
f' HS ZOKACCH fipf0' 0o o * H datsh jARd2= I ¢2 A" he jodzdze
" HEC dZzOH Yy . r Odz Is | ~daBeZISIGT juddz® s O telOER
SMOHY J dedz”  dz' Istcd H dats fdz'eoCd Odzs 3" dz' v
Odz¢ &' dz' ¥ Htste' o dgs hodHCBMIs® mMddzlsj L &2
smdsoddds ftcd ftotsojHjdzdg §sHOdz hdnrm JGCF

50

" 1
Ar:N,=1:2|

4,01 / - -
g ./ R
== Ar:N2=1:1‘ |
B 4,5+ /

3’5- //’_‘ o i = ™
4,0
3,01 L

——1 | —=1
—e— 2
—a— 3

IgE

|

+2
—a— 3

2,5 - T T T T T T 3;5 L T % T % T % T
0 50 100 150 200 0 50 100 150 200
T, 6 T,°C
0) B )

tdfm. 3.17 3 Odzjy di’ Mysizts jsdzj Csldsttedfwistdstzd = § d
Odzs &3 dz'' ¥ ©o'H Isj B jtweOkted ' HC &ZOHS ],
AN, f o to' L detsdslz f tslsj dzy' Odz' - luvds' b g3'dzuiziv dzodk
f' HSC zZOuap" 7 j58dzvtf * BC &ZOH C O. L OL j dzdzj dzO

1 BEdzvHE d&ROEzD, fidds o &8Ot @3O° L Odzd % J dzj
f stc’ o dgv dzdz L SECMdHdR Ctoj dzdz’ © , Blzdzs o (
LtcOLS  9: L ' HMPOtsd L SCMdHEz Ctoj didz ©
BesdetsC toj dgdz' ¢ tsydh Odzd v 90 IsfizlisdzA @1 3 @ECGYdsHz {f
ftoesdzddo Odzdz" &3 Ek HJ] ' Gdz L o Odz 2 o tsH " . 1t
Isj &3 j tOls I’ (1OUHAE Ao 5H (. vsso M@z ©HF fd3d H |
ftcso JHJ des 8 ftesyj Mm' o sMOH Y J dzdav dz' Istc
ftoso BHJ dzsmsflov Q dafstdztz o d3° " J ede’ 1 2O 'O € dx
L3 M jdedg dz20 " HSA&ZOHY' (10 [ y).SQRO &
SiO) . 1Y fydzw dz0 dzj fj dzdz” dz' Isted H dzd ~ f dz' ok



180

odd ¥ o Oz Mistekdd o dlstCdzs BitgQ idnzasipdsdt
fd ocC ftcp@Bkdalzj & 8o

v OB dzd yw
{fJjLEd sOIsd oadd3 ¥ o Odz
T s h d dzO q Is tc Iz )

| Bd3d 6 f dzG 9 rem s

g/74 d, &C®B l, A
1 2 3 4

1 v U 228 dan = 0,2; dio= 0,85 10°
140 w8il-221 dan = 0,85 10
) b U [ 22812 dan = 0,2; dio= 0,75 107
14 0 v-8351 dan = 0,75 10°
3 140 w87-151 dan = 0,2; Gio= 0,25 10°
140 w8g21 dan = 0,25 10*
4 140 w81 dan = 0,2; dio=1,5 108
140 w8g211 dan = 1,5 10°
c 140 w8g21 dan = 0,2; dhio= 1,4 10%°
vu | -218 dan = 1,4 10°®
5 140 w8gMW1 dan = 0,2; dhio= 1,4 101°
vu | -22 dan = 1,4 10°®
- 140 w8gR1 dan = 0,2; dhio= 1,4 10°
140 u8pM1 dan = 1,4 107
8 140 w8gPRL1 dan = 0,2; dhio= 1,4 101°
vu | -2 dan = 1,4 10°®

) esyjfmd 2, 3, 4, 7 ftsotHdddnv fdaf il
L3 M jdedz. (¢ odHdes L IsOBdzdy', i dz dzOdz
fdz 8C6ddz Gusodsi g’ ¥ 1, 4 RS d5s ' S Mk ¢S tojl
Yy f eswishd dfge  §fted 1y L& " j dedeN, = M3 o
sj g jtcOlskte' Q' HSEOHSH 200 A



181

12

10 1

—e—2 —— 2
—a—3 —a—3

Igp
lgp,

T T r T ¥ T ¥ T v T v T v T " T
0 50 100 150 200 0 50 100 150 200
TG T,°C

0) B )
t dMm. 3.18 10Odzjydz fMmls! fss®Btsets s stolz
Odz¢ B dz' ¥ ©'H IsjBfjtwOlskzted ' HS ZOHC ],
Ar /[ N2 ez tf'slsdp dzy’ Odz' L d3' ) szdg o3eiz0 j dzdiz
' HSC dzOu ag" h j588dzwW}tf * BSC &ZOHC O L OL j d3dzj dzO.
[ sfdz H¥j dzdesf tots &5 'OH digg O dz' ydzs® 20§ tokz @

[jrodz ydz' | zOftkaed, hts o fd 9607,
o ZOMIsdo sMis'  fste dinz@g o ,d&z0o et lstsmdzse ' . )
HOdzed d3d, dz' IstedH Odzs &3 dz' ¥ &BO' Ci5jU'tePH d
L sCfdH Stijakedrw B, BRI c®HIS54210. v OSd
& stedH Odzs B dz' ¥ BO° St W' oy' ‘s k) tetd
LdzOyj dedzs L CtsjW' y' ‘  delstsas Isjtods ydetsgts tots

I dzd HEBMdz HY jda' d3j R Odz yde' dOftwked,
Ctog dsdz’ 2 . 1 Okzo O d i3t h ts Hisfdz" HY k29 O
H' jdzj Slstedydzd dsd f OtOdRj steOdd. [ j nOds yda

o= hgsf—§3(1 —9)d;
Hjs-BSHEZd JdcO &ROIs j-t€'sQdelz yi * s dz® iz Odin:n ts 3l
ssoh d dzO §-l8€ adOcf &@ ;-ff dk'sEYdz HfMSC O dzO 9 H
l s dds Stsdadstetsdzs 9 Osdnw Q' &GS Cds f s, B derud
500220, teXf Isj o3 j teOlkzte® 200 A C odweadlsd od



182
fswhdsifisyy, Pt 2 960 &GO CwsjW' y' ‘ dibs Isj
CjW' y' ‘ddstsds bbjted ydesOs SO ishd o "daszy 7't
stsoh ddzd #f'dsl Q&OH B@®dzs 100: 2.

stj¥'dak sjfdsfese Hdsfls' Y' dz“ o Odzg
felssClk yitjL fd& oCk s tiffiday das d3j§ &
ZO L©OLCOR L d02Cw0h did WS ¢z S 6o 1 dzd 66
L B2 YSHEOPEL 6 &PV S sds HidsHik' cBEOMOLT. 8
sOCdds yddzsds, GltedBdOdzO fd 98¢0 BOSOIS  § dzts

3231 SMdz HY jdzdz? WOL o BE ]IS @l 2§ Gds
LH' 2Mdzesg Btk Os ' de¥ 6Oy j teo sdets’ MY jSClstesme

JedsHE O] ' OagOdzdf &z’ BEsH B * d
My jSkesMSsy ' ° LO ' wHdWjtjdy Od dd &
M jSkteOo®Rd § el zms-@ " dmszdss CaRfipldd § 1900 D"
5 N wdzt tOYj o tsdz MfjSkid fsfkzms o
LOMlssise s I8 MW jualzy OO sescts MSC &OHE ISt
Codzglstesdzs L O L& Mssds $' dz SsMmls’ o' w

B IssHtsdg Cto' &3 wswe * cft, daJ B dO o dL
H' Jdzj CIstcd ydeddre @' Otad@® Bo@c Olsts, 2 &6 5 HdgHdzOf s
a3d 3 totsL H' dzlz -Hl2Ojf dzjo A stsh S H dzdf © H Y s At G

M jClstc' 8 By dO IsOCYy Yy ddisd MmMsizf ' dz
C'  dzj sdCH2 " Wz" yd&E  jtojlsotste]j dz' L O GsdOF -
[ sMdz" H Y J dadgw Cdztt O] B S @B B C M RS Cds € dgdf
sd &z -%51 T

[ sdz' HYggdsiZIH O3 ' deW e Oy J teo tsdats”’ My 4 ¢
fjtej S tstetk ®6 Odats [ 3. 4e]H, j"CEnY tpk & Dy ' 2 dac
BOLjt' Odz' & (jdzjSltedydz® & ydz s , cfglstsl
tosLhdtej dgdgy * " dz.) fjitcjoOydes odL dzOyoOs
©ZOwW o dz' Mlss MtkzClsktwddr ' H®R hStsodn H
vtz HdzW HEBMisBe  tedetse s OdzOdz' Lz W OL,s9t5
dzOdzj Md dzd » S difts CHiCdipEpats |, ¢ Wfjjdgdlz’ *L © o MJ ,



183

My jClsted Htosf 2MC Odzedzy -7 GBdgts” M 8" H ) EH2Odfi IS o
ydmbsslsd ' fotedhmisshis’ odhn' HizcEts d&OIj to
f &zOMmisddzd, odbteddBEOddns ¢'d ¢O H'B 9 |
shzpdz Mo ' ¥yt Odzj dzddz sCMdHisd S Odz y°
ftesdzi YOO 24 ctHddzz. dOH §OEPeEYIls @dasdid
tedf. 3.19. 1t jiejdtc' Odz@de'z . 20 tMdatso

ydMmisd?2 dwsdatsCtedMmlsOdz’ ydaed 2 ¢ tojindzcdsdasd
WOoCdswc 5 3m (07), z = 2, tw©jh' SO Isd
My jClsteOR dzj BO' OSldodzdr Stdzde Odzr L O
oM’ Mtk Hdy desMls' HE CdMmdet o dzst
fsCtedlsO IstsdzS ts¥ ff dz') o SHES sts C (fgefidr PO, SOty 5 3B ©
My jSlteOr ftosf 2MC Odadzy BsdesCtedMmisOdz' ydats
MdzOB S' fMdi3zed o B ZOMS"' HRWOS o4 Gelizshd "
s j Istc O fSi0) ttlzOIls d o dzsE 5" H SO M H M6 @By Erdzd B -
[ 3. 44] dzj (I dsjHddyscs = Al ( KP) + E (
sjIsteO@j Hted UBAHRS Leotatfvd o ws M j SOy 57 dz
(@ BdzdL' ¢ 13045 0( Ufpds ) ‘B dzd €' @ H 6GzB5 ' dzMmy
HsLotdzj dzdm 65 fdd3plsB-l)nds bdid o Cajpdas( Il 00 |
fMsze: 965, 40Q,0 8@, dAGO shigify OB & 0z6 B
9' HfBBo ' Hdzs BSHOM®R Al (31)( SH)UP (H3OAR] Bt 1 |
hfiesS' fMiszed BddL ! € sH DY p OO, d2j40 dz
Bsdzj Cdvtedzdr HBR "¢ o Ctjdd ‘o' 2 «&O
Hsfmdz Hyjdz ws M jClste' 89 MtsteBso Odzdrn f Ot

10h" HOd ft ws MfjShktek " BsStes "
s OC d 3 p detiptizls, ME* dzr ¢ do § BEHUE" 20 j L dglzte ‘O dz
sj B j eOlskzte' * dasj dzlmdo dz’'fylssmigize s 866, s8

"RBsCtotsets” Ctojdigde ¥ o dwedz dzd? dzfL ! S sHYOMmls
32 (9'H 590 Lstp@ME)BNEsL " dtoj dedzv 5 = ' ¢
(S)dtekgf duntsdz® [ 3. 45] fted tjOCy va fitjls
SioJo OdisteWdz?2 o bEdiseaOn odmtsitlsj ifjttOls



184
fcOodd desfls' ' et f Sdsy j fuadaky & 6 ipsd dadt
o fOLOS ocHGOfBBISYWAER SFY j cOkt' B ddL
M jSlkte ©CdMmdzj dets’ o &zOfisdded § so dz Mmilss My
OBl dzscts H' 8CHdHE Stjdd . Aj2 tjiLk
s ©dy daf@so OF Ot otsHd Olbdshijwd &syl
" dzOls d o dzsICHS f faBdEC'do 5 ' H S &ZOH BC .

s O0Cddz yd dats s, ftotso jHjdaj HBMdZ HY j dadaw
BsdsS tod s Od Ydase 57 ,Chs,j dfiash dodff £( 5 Q)  H &
oz dzj MisOB ' dz' dzO 9 dzOMdz' HI5C dzOW 9 degtsfls® H J
hts f' HCEZOHSO MisOB' &' L' 5! MW 5 SHASE H
sSBtetsB & off dzOL dstsladtise 5 Istc O o dzj dzdz” .

WHjdasdW SOy ' v fMike ' df 6Oy B & dxf & o ff

Od¥ &5' dz' ¥ .
stedMlsOd' yded 2  dz ABeodiS d® dgdals’ dijle’ 2 5C
sCdfds o OYUOd ' &O' ¢jCMOcsdOd dk tojh ' Ik

(64v) L Hot®BO Wtttdlkzdz dzd d&3d tsH d dzd yv o3d
stdzd o Odz! dzd 2 MY jis¢Idne digcitte " wYsfigfleid &3 § o § H
(st, ws) + 2B (1.¢.) + E1I (st, ws)

WteOyjteosdedn MY jSlsteORn ¢ sdrd o OdEddy dids dadl
fn .

0,84

0,6 4

0,4

"cyxa" nnactuHa

0,24 — "mokpa" nnactuHa

amopHa nniska O2

0,0 T v T T T T
4000 3000 2000 1000

XBUNboOBE YKCnO, om!
tdf. 3.19. wdWteoyjtosd MifjChktd7fteslLl
f dztsh dazz ( 100)



185

[HA&ZOS o " dWtwOyjteotsdzdrn MfjCkteOR h O
odwodzj dz@ [3.34] Is' dz § -7 30 4z@ o3 fij By jo
fse' WL Odts L fjfnbOuAs djdztss ' H H S 6 Od3tsto W
stsdzC s d&z' 9 C 59 d A h Q' o o cEOdsiz * Hustd A
L OtcsH S Slzlso tstcj dada™ .

rd% jtejdzy Odz dzgd?2 M jClste, ) sfid' ¢ e H
Odzs &3 dz' ¥, thicdBOdses L O fdmOdtss odh j
3.20. 10W' CMtsoOdz0 ' dalsj delng » ez HZz § @5 B
BOls jiaz' GsHN.z 19 jtclsO° dO® Mmjsj kEoaOekz O
po0dzj delsdzd n fddd OzB20 0 BV sz © B dzd L -
wClE 9o ws MfjCltcOR BOGEOL! A fMdd SOk o
[ 3.42] 9 HdztsfipkHsl 9 'HWsL (¢ tsodzd © O dz!

lted Mizlsdz fls! -dneltlc o djHQskptinjdte d B3] dzls © dz' dac
we  ftets ftstedmlssmls’ fd 9¢d StdHj &zZMOE,
cj OCIte' . [tyddeost kOSKY, Mt od¢ At
B Mlswis! HsB A do o BatzsYPr’ W Casdiz tf de i 4olS dz
Ctoj Bz’ “ a5’ ' HS d&ZOHS (.

100

80 -

60

T%
40 4

20 1

0

1 b 1 X 1 ¥ 1
4000 3000 2000 1000

XBuUNbOBE Y1Cno, CM'1

tdf. 3.20. wdWttOyjtwotsd MfjClted -ANcts{ E
(2)

10 edmMS®8d80 2 fHtojHMIsOoadzj ded?2 IsSOC-t5y
Al N, Hj Cto' &3 ' HJjdals' W' @R OdzdzdZt (Mg ds



186
odwodwelss qw hj 2 Mmdkze d- 1510 " dEpdss641e5sY) iy df OF
kOSty MBzed E odedvu' Gjijtejedd o dzO
fMfBszed -@70wHEB, W& fdmods odhj, Sy ks
OBt HBA hCoodr:jthzidls o

ltocso jJHjd&Z2O " HjdasdW ' SOy ' v jCiYjteddgj d
SHjt)lzo Odad A fdz' 9ats¢ dz' sted H Iz Odzt i3 dz'
Hisfdz Hy jdzdzw of dzdolz § OO ste' o Isj i dzsdz
MistezClskztelz CtsdeH j deMOlslz dzg® ' HE ZOH YY" .

[ sMdz Hpjfdatio 2 tjy dd3 o dzOf d dzj dzdz™  dzc
Slstcd BOdzdn f dz' a5 2 stedHEz Odz® o3 dz' ¢

I Edzs o dcesltseodzjdzs 20 Ol 2 LwOL S
o0t s 90dzdz" &3 Isj B jtcOlskzted § '  HSEZOHST (o
(9'"H 120 HBs 240 i) (ddjQ@ge (oS wj MO
My o990 " Hdatsh j dedag" A N Isldio dd »* cloL ">. t i d
ftoj HMlsOodzjdz © kOBAEJYwR 3.5 ° 3. 7.

v OB dzd yw .

t iNdd3d tlsted 3Odzd20 Ltfct®©d S toif j to jlnldz'®2 o
BB tels. Mls. , ™ tcHOAE Nimj ACIs Ro dfided L O ¢ Dz dats

els. fls. °  eof " nHfiflcifods S Q' 5h0) desds.
o] IS vveea o LOTEEon wos
U, AC ’ U,B ’
11 25 0,5 200 15
12 25 1,0 240 60
13 25 1,0 220 20
14 250 1,0 240 60
15 250 1,0 240 30
16 250 1,0 240 60
17 400 1,0 240 60
18 150 1,0 240 60
19 300 0,8 240 40
20 300 1,0 240 60




187
stdlstetd WakGsescEd fip s¢ 5 5 dgW
ftosotsH4 fBh j Yot ' dzlsj dzfd el dets fiplss' ©  fifigtplscHR
ZOW o dz' fls ‘AN, iy Cifdlaidzj , 5 4§ ¢ dzd dzO dzdess to bof 1
(35000 20 0-1)nds" &' Hislzo OSkzY 2 § 0 ALS) dp@itef jifls ©
C'dz §'Mlss fitejedds o odMmsS sy OfisasdE@dps s
HisS 10-0D. flds y' 2 ©8 &@fls'Oh fsth P t6 * dzls j dzfiyd ¢
Bdzj C v toded B b AliOk (A, @Dy, SEHML & w C ' Isd ff 15
‘AW Oy jteotsddn MY jClte' 8 fedsHddr & d
fsBEHGSO Odz0 20 thdse' Ctoj RdzjL j Bz
MfjSlted §COL-DM 20 twdm. 3. 21

80 80 4

60 60 -

T% T%
404 40+

204 204

T T T T
4000 3000 2000 1000 4000 3000 2000 1000

XBUNbOBE YUCHO, CM ™' XBUNbOBE YUCNo, cM’
LieOLSES " 9 ~ 1 ° "3 LtOLS " 9 T2 )

80 .

80 L

60

60

T% 40
T%

401

20 —38

20

T T T T
4000 3000 2000 1000 4000 3000 2000 1000

XBUNbOBE YNCNO, CM™' XBUNbLOBE YMCHO, CM '

LeOLSE 96 ~ 6 ° 77 LtecOLSE " 9 8, 9 Is(
tdfm. 3.21. wdWtcOydteotsdy MY jSClilsted ¢ tc
1 BSedWHE &0 MC dzZOHdd?2 tjdzr "W BHJjWYE
9 B &OMBOO07ME; dzgj tec jIsd ydz® Ed®ksed 1§ dzOL d3t
tcj OCIstste’, wC' sy kzls:! tdzt y' s 9 ON-@, SEOs 9 s e



188

Al' "dz, fjHmlsOod Is' MW &Esyddodd kst
"OLsotsEts MCd&OHE Ikdfk IsojtndBS ddr y{ d
o' HBe' ' HO' ¢ MAXGNStdaOy Istfttzils Btz 100 |

Sls to d 3O datficelO W Jdidnpf g dedsdes O iz d3tsy 2@ Mk H dIsd,
fslslzy detsflsil 20 Lltdy HZZ 10 © ~11) ' 4§41 &G
("8, 9, 10) fidsaBEG: “E diPH dels@ g % OL
3" MisA-fs¢ B dzd L ' € &), SHH\0( sBfipdg/ L ' € &), A-H QO 6 ME31) M d3

n 9.

L' WL CE.
T § T N
0,2 11 0,24 15
12 16
- SO)SZMnboae w:::: M’ . o 30)(::mnbose qj::::, cm” .
LicOLSE "9 ~ 11 IO 12 LicOLSES " 9 ~ 13 IO
t dm. 3.22. wdzW c Oy J teo tsdzg My JSlsted ey kz
i - T ]
0.2+ 17 0.2 19
18 20
. 30)22mnboae qj:jz cm’ . . 30:2“11!:088 qusz cm’ o
LtcOL S "9 ~ 17 IO 18 LtcOLS " 9 ~ 19 [0
t dMm. 3. 23. wdzW e Oy J tco s dz My JSClsted ftesy kz
1 " HodhEs yd f¢tslskzy dz Mmis! tcsLtcWHE (HB
GBH. ), Bdise ' tcdes Milseotstee 6 Is! iMqw B dz# b My 1
¢ dzOMNz ] My JClstcOn i tod W s tcnts 8O dztsHdidn)



189

"delsd demMd e dzO M qets$ O Md3kz 610 frfdiiw] dacteddCuoasy Wt
14, ~16, ~ 17, 18, ~19, 20).

1 OfMls" dz2 $d odMtsSO ' dzlsj defd o dz’ Mils? - ted
670 -1fnds delt Oy j o sdzsets MY jStcO® Isdftse O
L OG Odz! dats Bz ) OEsQel riztsd . v OC ) fwdflzh j dzdaw
GjLE@BOtse jHjded R jdzj SlstesdetscteOW ' ydzqd A

 simdz' Hy jdedzw o f zdoz HBHOISCtSOtSEEE © ' H
2O "R T dWtOyjtweotsdy MY jCilsted

[fdMOdzd?2 o d' IsjtwcObkzt' M sl t§ ioEH
Ctoj Bdz' ¥ hdwatsdE HBSHOLSSotSEts o' HY Odzz o
3.47], Bko LOMbtsMseoOdz?2 dzOd3d Hts f dz' ¢

1660LSd odbteddzo Odzd fteslswetsd 30 no
COBjte’ ("MEad2 o' HIOd" ) Oz POl ' MbtA
‘A Oy jteotsdr MY jSlted HB  f v o HY
o' HfOdze dzj L dzO2H-J] detsh RO O HGFTIE’ Alsc ts
1 ded S dgj dadzy W OLd dz stedHlz Odz¢ B dz' ¢ fkz
' HS ZOHY' ( BByd=dEss k) df) GOE HitsE o § df © uzp d
fMze 1060, Bdd)' S 800 ' 458 M

60 1 L 1 1 80 Il

50
60 -

T% 404 T%

40 4

30 Ao signany
4 —— nicna signany

201+ . . : 20 -— T T :
4000 3000 2000 1000 4000 3000 2000 1000

Q) B )
tdfm. 3.24. wswe fsfkzmMSOddzw ° Mdzw " iz
(B) (g flo®wBw ectsds 30 7o



190

19 telsO" dz20 My dzp ytizis O z L dz@ftdsfddslzy G- 'dals g
Gtezd ' Sk § 21 0QkF Md3f MIsOdzdz" HOo' L EZOSd M
HJG' HteOIsOy"' ° fdz' 9 € (. wils sls dzB 0 0 41 &3 dgidgd
odwe dzj dzts.

vsOCddz yddesdz, tojLbkzdz IsOsd fteso jHJ detsa
Mo HYOIs' ZlYdetsiilse " Hifs OB ' dz' L ¥ ydea MlstelzC Is
dzj © " Hf s9 ' HdesMmis® MIs AN sd3j sted Yydesdzz M < dzC

504

5

6

T T T r 20l . r : 20—
4000 3000 2000 1000 4000 3000 2000 1000

XBunboBe yucno, cm’ XBUNboBE YUCNO, Ci XBunuol

Q) B ) o)
tdm. 3.24. wsu HtsfkzmM Oddzw H.0MztOH GO C
(O), L©BOLSO "6 (B), CLEOSBEBOGHEM®RO3 0o ot
vOCdd3 yddatsds, tjLizde sOIsd HBsMd HYj d&
hts "3 o dzOfisde "’ Hitsdl! odMmtss’ L dzOyj dzdz”
Bj mOdz Yydesets dzOftelzy j dedzv, odMmtsC Isj §f dztstf

JEMY &z OlsOy"® 2 dz' Isdftelyy dipfpdeis ™ *° 4 ey j Cisdo
sjndgsdztse "’ .
3.3. AStedBlz o Odzdzw -f sz’ g tesABHE Bj s OdztsH "

ROdsMistezS sktwddn fMdmlsj

tjLkd kOl d&Ohdn §sfjtejHd & HEMd H
348 3.51] §5COLOdd, &jIs® dzmH ' j &P € BOEfeEs
MY smisjtc’ ¢ Oo Mw dzj SH dztste’ H dzd 2 tetsL f sH " d
H' jdzj Slstedudescie MjtejHsoadh ' . o GGdR &] @k
Csdi3f sL dIs* o dzj SH dzts L dzO Y dzts ol dzd @ ©Oo dzO
TOwLOCIs  ted M3 C5q5 ] [ 3 . uStRdskzj datzy f tetsH)ED H Y j dzf
OB jLY jyjdedg" tSHdestc' Hdetse s totsL f SH ' dzz B

-



191
MitjHsadh' ', odctlssodds Mj®Y ‘¢ L6y 0
Cosf sdzj dzlsifs o400 %W . 1 wCwmsfl' §sd &jtdt
J IS MdHdO [fMEdaalz f§tduddd y' st fsdv
L ZOydz® §' dz' § " flst eodH'e jIBSMdHAIE fdBt

By dzde ' Mis! 920K ¥ 90Id o d&OMisds sfls' " st
BOsls! odMsSk OHEjJL'® WC HE 'C cHil s deizd
¢' & SsMls' CBOljte' Odz' © § HSC &ZOHCSd; Hdv

CsjW' ' y' " dz2sO EMOHEC O; tej OCy' W L Olseo jtoH"
dzj Iss ydr toj ysoeoddz; L Ole jtoH d2 MAizsdzd RBOs
L dzOyj dzdzv | dzj C ©OctO'd3i[isde” 9 2 dzd =

" ddzy Cstedyds’ MmMyJjShted odd3s 5 o Odzd d3J
ZOMis ] detsc 5 [BBRLABDH:dz0 dzdzs B dzO M ls ° dzdqzS 4 yd n
20f 1 y) odSttedMmMlsOdzO o (NI vierr cooOndz! rdip@s(fr) g feplelal
fsndBCO odd3 o 9 Odz' ; ' a3t j BOdADFIS " 0, € §offy
o dd3 tov 9 Odz' tocEnttPDBEL@M, d3f j H O dzf dzd 2AgiBrUz0O dz'
4291B ( twoetyd?2 H'|QYeQy tgdzts i3 sqdsle 840 1 ts+
11y H Of@LGHAs-o ddz' s d2 d3j tcAgiept sEG364B O dzC
[ Ocdz’ sdzgted MPHWS e 0 Odzd ° BY J HOdMdzd B3 B
Bijtcjyjotsets OdzOdz' L OBEEBO Is®g iAgein tle m § & 0160l
oddz' o 9 Odz'- 5 HC d&ZOHHO ' I 1O KOG | Y1, 10% k& H'
100f | 4300f |y O d@®0%jhls' yYOfmistlsdtsct HIB' Ot
odBSE BjssHdSH ' ndsEs zPdz' L ©OLCd St
G i Istedydsts’ 1 todySsde@zod jSMyjteddj dzls Oz ¢
LOdzj ydesfyls j 2 S dzj € Mdats’ HHJ] Qs tc d ysdats
Yomisdde ¢ tsd3ff dzj ¢ Mdzets ™ dOIsI@ls lsriaegAl ESdi sdzddSisdat
sfdzseo ' dzg' € J dzv6 dzOdsidH) ®'. 20 tdfm. 3. 25 IsC

1 d 5B R " Hdzts LOL &zOydlisd, h ts L dzOy 4 dzdz¥
CdRf dzj S Mdes” W' jdzj Slsted ydes’® § tetsded € dztsfyls
Mdd dets L Odzj ¥Ok' o' H Stdzyj dzlsts, Oyl B ' digjhsj
o3 Miskz d&jlsOdzjots’ Ctdiftsdsyj dzgsd o ©BO' &



192
f '  Hodh jdedgw JWJiClsdodats™ H' jdzj Clsted ydets’
Csdf sLdlskz o Hisfdz' HY 2o Oz@ tizte d SHEZOGIY, OL st
Ctsdzyd delstc Oy * Ni0O oHBL tA00L% OR ' 2ofdd yOfmls
H' jdzj Sltod ydets' ftotsdzd C detsfyls’ L totsfijl<iB-7 6dz0
fstewHS ' & 2O dzdL’ €' 2 yYOfmkstsls' .

.........................

llllllllllll

f, '

Q)
t dfm. 3.25. YOMistslsdzO L Odzj 3 dzg' Mmis: H' 2
CdiRYf dzj € Mdaets”’ H' J dzj I§8's tc diyedts * tc ' L tali{dBd ¢ dztdzf
Ctsdzyj dzgstc Oy’ ~ dzOdestetsL 3" tedets’™ 3 sOdzj o ts°

mdMmlsJ d&3' T fdigidls @iggod2; 21 0,23; 31 0,32; 47 0,4

1 ted M. 3.26 9dHdsts, hts Hd&Y ofp' " HTS
BOG dz' IsdzO HH] iEffjCafiis dg' oQQMplytsils cEf Jtue O o d dzts,
Ctsdzyj dzlstcOy*® ~ W jtetsdkiOcdz Isdzgdr o € dzt ygj dz2@
H' Jdzj Slstedydes’ , sO¢C ' dBOcdz Isdes’ ff totsdzd ¢
My j Clste’ 9 € sd3tfi tWLixfdls “dp tedz' fC5iCdD Lolzdzd, 2 PO Cend
BOcdz Isdzdr olstcOIs dBO° B My dz20 yYyoOmilstsilsO
H' Of OL sdgz dzOh d= j € Mt j tod d3jsdids Qifglz’ Ishs[chts , H tsof
100 f1y " 1 11y Mismsjtc' @ ' HOC Hp ¢ OE
hts dBBOGdz' Isdz" & de®fgds di o tizfy 1© i j-tc tCaisgtdis Lisddis] 20
f sdz' ei3jtichdzts o detsdglz o L dzZOyO¥ Is! MW C sdzyd dzlste
d3d dzh ts® B s L Odzj 3 Ols! 9 "' H nOtcOCIsj
ZOdzsH d MY j eidzets® W j tesd30 6 dz[368z&59] € s B tsdzj d



193

f, '

Q)
t dfm. 3.26. YOfMistslsdz® L Odzj  dz' fls H 2
CsiRlf dzj § Mdats’ BOC dz' Is dats ftetsdzd ¢ dzsfls
Ctsdzyj dzlstc Oy’ ~ dzOdestetsL 3" tedets’™ Bj sOdzj o ts°

g fmlsj ds' i fdsjcs QIgEOM™2; 2i ,23; 3i 0,4

[ sd Hyj dedzy Is @ls hlf GOt wlsckClskeO d
CshfsL dlsdds BOjte' Odz' 8 HEfd HYj dO
B CeeMEEee ) sk skbtcdd?2 OdOd L HEhHd
Bdzs o jHjdes L O HEYE GBSO SOE®Rjskst @
V.1 S &zOHd ©jLbd O 8 HBMd Hyjd Mist
dz' Cifsdz’ B to oD otgdufy.dz' 3. 2 7 .

(
-+

Q) B )
tdfm. 3.24. 1 &2 BsC wOMmstsets’ jdjSktsd
dz' Ctfas dz' d3j te (0©), (B) .
1 Ozt tcMdzO@ W OL O d3j sOdzz W o dzw 7 7 () sdedg s



194

OO L ©jLbkd Ok o jSMfjteddsj dls Odz dz

' o jdz H' jdzjChktedydedhi, OC ' idfOsads dsjdef
11y H OfOLBd * 6L dlsdo detigts gtis. dgAEfrEdss ts frHz
W sls! {56 dzd dz@s ydn OBt jStcOdkzs yd=a
Codzyj delsteOy' ¥ BjlsOdzjodn oCde yjdz, By C

L ftoscdtsL so Odedd3d M J S IstcOdz dzgd iz =~ Ot OC Is
[dzv sy ' deSd IsO HtsMis®e 'didcsipiagts sthisth @ datdfLt
L OMmistsfiz o Odzda” sO¢ dnA CsdBf sL dls* o w9 dzw
Of esCMd BOY' 2d2 dBsHjd  jShYjddidlsod
Cdeyd dzlste Oy "' 2 dzed n L Odzj ) dzsfyls JWjcSlsde dag
306 dz' Isdzts’ f totsded ¢ disdfists L ofidsj dadoz  dayfldhtf RISt tc
rdzv odB ' t6eSd J S Jtddj dzls Odz! dzff ff ts dz'Odizl B
2O ted € dzOH, L Ctsdzyj dzlsteOy"’ 8 dzOdzetdH P J t
Hsdz tB' @gz H' 2Mmdze SO Ewoedzz yOMmisdded ¢
By 20 sfdMOld LO o9C0O0LOddr ke O L d
ZOMmiskzf dzd B OdzOdz' Isd yded &3 o JteOL O & :

e =5233+2,06Q0°f - 17,65w+334Q0* f* +0,92w - 329Q0° fw,

&0'y ¢ f ¢10° -
wenfEO L WTelo 600,882
" 01¢we 04

e, =189Q0" - 0,02f - 203A0°w+4,22Q0* f? + 2,35Q0°wW* - 1,38Q0° fw,

s 0
wenER WIe100 600,791;

i 01l¢w¢04.

m=0,66+131QA0" f +0,07w- 1,07QA0* f? - 1,15Q0*W - 542Q0* fw,

&0y ¢ f ¢10° .
wenfEo L W Tem 500,953
'~ 01¢we 04

m=009- 61240 f - 658A0°w+587A0% f2 +80540°w? +3,03A0 2 fw,
‘éllsoe{ ¥ f ¢10°) 1
- ol¢we04.

w ¢ h

000,944:



195
l Mils Odzets o dzj dz' OdzO0dz' Isd ydz o qtcOL d Hdzw
2O dzts C s A3t 5L dilstf tdz' ddsjStgj daf o j H Mis O dzw 8 Is ! i to
d3ts H j dz¥ 9 O dzdp'tc Iz CdisCixiFy - md Mmils j d3, L L OH
R OtcOCIsjtcdMmisd S Odzd .
3.4. JdMmdeseoCd s ttsLH' dzz 3

) toso jHj des Sy dzj Sde J S jted dsj dals Ock
/=021 . 1 &S &) '-d3'jCdeg € fpsQedsydzdasdz’ H sfydz' H Y § dadk
9 0C kb Bdzse v @O dizicdeck® razssE® df G AT o o
stsoh ddzOdRd © " H 0.3 Hts 2.0 daedy dzO M¢< dzv dad
) 5COL Odzets ofdzdo IsjRdesdzse’ ydedn toj 3 d &3 ¢
Hsfdz HY ko Odzdn jlkOdz 8 d2@ ' 7 dBstl sdse

iCmijted i) delsOdz dats’ * dg¥W StedsOyY' S Y6 OL Odat
fdz osC o H', dg Cjcdz¥ kO Stetsdkz H' jdzj Ck
s sflke' syjo' fd o¢d & H', d Cj d

fMlsOlsdlsdydsts dzj SH dzsEE Oz dztsfyls oz & Is brtady Is ts
f OOdijlste’' 8 & StsmstekSlskted M’ ayj o c
FtcORzo Odzdzg? dz totsL f SH " dzz yOfmisddzsE L O totst
L & ©OBd o fsyjf' tsfsk shst' syj d:
HsLotsdzde ®WRyrd@ddsL 3d ' & Eklsetstcj dgdz? dzO to
b eOo dz' dzgdz vydods fetsyjmMsd L &jlsse st
Bz sBR ' Hdzd B MtekClktodzd 8 § OOk  Istc Odz .

I MlsOdzso dzj dats Mklkls: ad2 of dzde &' Stsfis
sflsdydy o z@Ps Pedissiyls 'h.ts MisBzed o MYy j Skt
we'  gOsIs' & fyj HEY & H' o HEOCksMC
ZOdstetsL d3' tcdzed s 2" ©COR HsBdIZJLE 0, 25
My smsjte' O Is! Mw LB " jddgy MBzed do ofsB
sfilsts’ 9 Csadh 2 9608 & H' L' L dhj
odmdzsotsC, hts L dzOyj dedzv wsffilsdydzedr f§ OtcOds,



196
L OHO9o Ols( L O HSf sd3tsG s sflsdd3" L Oy* ’
(sjrdetscztse® ydedm tojydds" ©¢ 7 Wistedzlzo Odadz )

r smdz' H Y jodztsls jorfddjdzts ¢ * ydzed = toj Y dd3’ © Mmd
Odzs d3' dz' & B IssHBdRE BOCd] stesdzdzse s tof OC Is
A 3" ydz f OtcOd3j Iste(d . [ smdz' HiyYjJdgds to ®3 & st
d dzj € Istcts dedats’ B CtesmME s J dzj d3j dzls dzd 2
fnd dzlsQ dzdsd fdz' 9t5C . [BGto tstej dzts sfMmtse d
Jdzj CltesW ' Lduyudedr OO Iste’ 8  dz' 9 t5€C. [
[sted 3O dzets toj Ctsd3j dzgH Oy " ° fts tjydd®oOn fmd
sflsdds' L Oy"* & ddzj ClstesW ' L dyded n f OtcOd3j Is
odzOMiIsd o sMmilsw A .

l Jetslstse dzj dz' Bj lsOdzsH " j dzj Cils tf dsdalz 3] t€ ts
HsfdzZ" HYyjdets "7 o CtetsMistezC skzteO, ¢ dzOH
toj dzlse j desmistczC sztodese s OdzOdz' L 2. [ sdz" H>
ftotso ' HdzsMmiIs' 3 Is O dzaH] Isjdadj~S Isdep@flsyjdee' O d&' od3{f ot
1-10"° | y. [ Sfdz Hy j dzs yOMmlstsis dz' L Odzj ¥ dzt
ftotsdzd S dzgsfls' o HS-DOAYsdB ) YOIMgdsds tcigfie O e
B IstoEaz’ d3j tc dzd fmls tg L] 1€ Estac@~y dzd Is © v;{0]
tsB Iz dsts 0 dzj dzd = 9 df i3t Sz 8 'dats H' j dzj SIsted yc
ftotsdzed € dztsyls ) 11y H' Of OL sdz' tcsB d s
fJjtemtfjSilsdo ded &3 L sy d L sStolz od¢ted
J StcOdzzo Odgdzgy j dzj CIstetsd3OG dz' Isdets’™ j dzgj tec * .

s OCdoB yejdzsikz IsOIlsd Hitsfdz H Y jOdz lsdf af oze & 1
o zOMIsd o tsisj 2 7 daDdizts 46 ts CAzRAS g wtef B 5Oz IS tc Salkdz C s t
Hdzv o dLdzOyj dzdzy ' 7 wflsdyudedrs § OtcOdj Iste
O dzO dz' Is d Y dzdtrtc jogjfijdstso’ dpj dzd R © tetsL H ' dz' 2.
dzw totsL etsB C d dzOfdzfkfiplis jodz € Is iz tc dzd ©® H O dzd d3d
OtOSIsjtedMisdS OB IsO MmMlso stsj dedzy Wz dzC y* t
o Gfflstsj dzjdgWlsstdasiRi@\p ‘2, dzd'n s O R j dgj B easudas gt W &

I

11



197

10 tjLizdz SOsOdEDj H plpdzh HYzj dal Qdzes d3lz tot
s k2B dz' C 5o Odzh, AS3BB; B.35, 3[44, 3.23.59].



198

tdrrwf 4. trnpgfPuwporl ? ol (1SRM O ¢
tdrfwtirrm Mmoot oREr (A svt {f o1 wslrRM
lotofruvtwl v oudptRm fsuf I frrruv |
frovoffrwrfrsvt RN RMot USBULE L RN @§RUU

 sMistse ' tedzO ' deW sStcdzOy ' v detf istisL df' [t da &O fiflst
BBJ lsOdz' o ftcj HMIsOo dzw ° L dzO ydzd 2 ftcOCIsd
dz0 dzts fi) ldcteldzr Rls 3 Is O dzts H | dzisDls tdedsu dedsB € ff d i) Is jSdi
2O 'R thdse WizdeG y' sdzOdz ded- ftedmlilstets
LOoHOdZ MEzyomdsets | tsjHdzgENOMES HL dEOER| S . L Bic iz
ZOdstesL @3 tedzed m MlstczC skztce d3jlsOdz" @ o j dz' d
L d3d dz" j dzdz’ R oL d3 ez ddyud TJodsets L
f sdzV ted L tseo=Qadd ifpls ' H' j dzj CSlstcd ydz® g tets dzdls. dz'
fMils @8 e d@dddszddzd SO o  Hto' L dwelIs! mMqw o

BjlsOd o o &OMdodsdkk mMlsOd [1.14, 1.1
(] oditetsd d oOdadz" o (BjlOdsH' jdj it
dzj HsMsOlsdy &5, LSt 5O daj L oW fipsyg @dzOr |

f OtcOd3j Istc' @ Ctoj dds’™ d3j sOdzj ots”™ yYyoOMmlss d
([ f OtcOd3d Isted toj Odz! dzdrm 34 ISOdztsH " j dzj § ISt
L dzOydz' 2 B o' d3 Qdeisindsldc'z € B E teid ZOdzts o5 L
o' Hf 59 ' Hs(eth deszBG * ZE b d dtHs moddpicz Of t
1 8¢t BO, ) ftoesyj M’ ¥ stcd3lz o O dzdzw dzO dzts
fdMmisy &3d d&3° SR sdzj zsOdsd ditsy ks E
h Ot d, o zOMlsdo sfls" wedn kOCty dzj sB
ftescdatsL zo Odzdet] fiylsfd ¢ 7 @IMOC IS Md fidsyiidedd. H ddsts
M oW Bso Odz® L &' &z0 ' StsMsekzSkzted h Ots'
B ~Odz' L3 &9 ftosegdesL soa Odegs’™ BsHIW " COy'

1 Odz@aiz'lsLjitc Olsztedzd = H Y iz HzASE da®ts LHHO dzif':
JjSMY jtod di3j dzls O dzPtets dzff Ste BOGEO R Isted  dzO dzts
BilsOdz @ 9CtcBO2 BBBRIYJBBO kO ftoj HMIsOo dzj



199

B CtosmMistezCIskzte’ dzO dzts ind fij F JstisPdi] *zts HfEMBls ] B
1.94, 1.96, HSB&O]Y j ddes, tcjci®Odiztse dzd 3 yd
MfClstcOdz dz' 2 B dzOMIs' oa'HH] dP ,24 BZ3B[AYH izl ©.dG
y! sdfz CtesmistczC Isktc® dzOdesH d MY j tofdaets’ fmd M
ks o C MisOIlsd Misd ydzts’ SHdatstc ' H dztsls
d¢Myjedd3d delsOadz! dz' HEMdz vy J dde [tg( dFeo taid) §
dz' € j dz¢,) PtotdilkshistczCIskztcdedr MdMmisj BOR L
o' HSdAB fdzedz' COY' wacs dedf tc ® of f drizj detly .bsdH O ¢
f tcOC Isd@Q@a " Wistcdslz o Odzdzy  dzOdzts € st 5 d dsls dz@
~n OtcOMldsjdt€d W Iz dzC ' JsapPdiatza -~ - | efgélzs 2™ |sit MW
o dSs@defigis 3 Isj tstcj Isd ydzd@B tsn Ote@ $ I 3t f @) Is dsUs Is
f OtOd3j Iste’ 8 dZOdetstetsL o' tedats’ Bj sOdzj o 5° ¢
BjlsOdz" @ o BOSCwsMEsY " yddr tBO' B3O [ 1.
Isji stejgudg tcdz' L Odzj )y detsfls' MmMkfjtcj ydzdoe
dzfj LHOId 6fidmOlkd tL &3 tcdz' L &3 ded ([
s’ d3 Isfsyet] L dzO Y dsdpdsdfdu ded i3d § Ot Od3j Iste O d3q
fdmMsOE" -~ J Sy ted ki dols Odz! deddagrfy dz’ dzQesL dadz"c
MisOea dIs' szl 3d'daf G detsL zo Odzdzy [ 1. 1 7 C
lted yfe@e dfdes sdda J MY Jtedds dals @sdg! c
hts [ f OtcOdsd Isted = dzt) Gefg Wzt dztz §) 15 Uz oz’ B J LI
o dd3 tcOds. I ' hj dzdaw Wz s cteRjdeisds d L @B
dSMyfjtedd3d delsOdz' degdm [ f ~rOtOCIsjtedMmisds dz
dSMfjtedd3dd delsOdz! dgd s L dz2Oyj dz2 Isdr OB ' dgf
9 '  HGkCE dOdshistezSIskztcdzdr MdMmisj d3 IsOCdn
CoiBf sL dilsdz’ . vtflastf i g lrtelr] = tsL H'Y dzOR |, ( Hd®]
fsHOdz " sz tetsL 8 dIsS 2Odzp &MK g ¢ dztzg tizls O fiz'
ftcj HMIsOo dzj dz' tcsL totsB dzj dz' d3J lsdz@ dits totLL dglz X
CERYf sdzfclzzs Otctsodnr SO o MigMdk@us LM QigHAsoHC
fstczC skztetss, wCO, wW¢ ftcOoaddzts, ~ROtOCIsj tc
dz0 dzts M Is tc Iz Cisdfidsigdds. ph @t fz2B8Q j datizW b L dzoy,



200

dJEMyfjtedds delsOdz! dzedr [ [ OO Iste’ 9 dzOdzs
ZOdstesL @3 tdz@ GMmlstc' a9yl o0 CHHAOK O € t6 BHE
o dSstedMmlsOdedzy © Bflsdydesdzz H' Of OL tsdz fi
9" HGkZSCEZ Hotsd3 todats’ ZOdetsMistelz € Is z te dzd ~ i
M j SCbtesW st stedyj MSdr to' o dzv dz t sL J dz
OdzOdz' L & totsL ff 5 He ekal3" Ue@igis|d dz=sCOCLQ “ fio d B ( is
stsydetsisdzC d  § C MY J ted a3 Wdls O z0 2@ P dztEdOBIL) di2’
YyombddetsS¢ o toj Odzt degdrs dzOdzsistclz € Is iz tc dzd
htsHts dzj SHdeste' Hdesfls® o CtesMmMistezCIskzted (L
tesL 3 tORBI) IsOCdr MdMmlsj ds.

VU HOddsBEZz ttsL H ' dz zOo j H | dz tej L zdz Is
ZOdstesL A3 tedzedm MstckzCIskte d& H' , dz' € J dzv
My j CtcOdz! desdkz H' Of OL sdz' (Bdzd Y dz' 2 v,
ftod ¢C' d3dzOIsdz’ 2 s j dztf J tcDUsWede i ted©Oo j s ndiets
MY j ted 3 WwzO@@dzizts  ydzs ¢ B d 4 " H s tE " dz 2)
tesL tetsB dzjndzqg dc d f3J BB " deigjulsiiEiH-" @ L kZOn lzo
MlsOlsdmMisdS¢d tetsLfH" dze Bj IsOdzj adr o € dz -
MisOlsd Mizd mEakzistc” H detss MistekzC IsEtdss7] [ 2.A18,d
L Omdzts 9 Odz dzO d €My J tod ds:ilzdzlS @ dz'mdzdsd *° y dg
M J SlstesW slstsd3 Isted yded = HBMdz' HY J dedgv = dzOd
M Misgjdg Zdz' sOIsd wWSdr ftoj HiNlsOo dzj d'G dB Istday
f OtcOd3j Istc’ o, SHJ to) Odzd ~ dz© m {f 5 fig diptEzg ‘'dzls Oteld
OdzO dz' IsdfjulsiasfH-* © o SSflkdydsdiz M J ClstcOdz dz
dzOL d » P&y j tod d3j dzls Odz! ded 3 o § dzd uqd dzOd3d

]l MisOdzts o dzj dz' J Sy jtedd3gd dzlsOdz! dz2' " oL O
ROdztstetsL A3’ todzed m S tsAd3f tsdzj dzls 3" H ', dz' §© j dz¥
OdzOdz' sdydzd dsd o dtcOL O] .



201

4. 1. 1 OdetstetsL d3* todad C i3 tsdzj dzls d
Bj sOd&zsH ' | dzfzOlAs st S sztedzd m Mdmlsj BO-

O Od L ' sjcObkztededn HOddR ( totOLfiHs dddzS1d

kO hOottd dO shdss:" & H : fjthtjc
OdsMlstezC sktwded s fMdMmlsj 08 ftd odt' h,
sBkBso dzj des ' o dzOMmisdotsMsw k. 10 O
9 Oy dzd o ts8 dzj sB - ' Hdatss Zdsts o ts8 ‘ ydzOw o ffildb
L dzOyJ dzdzw ! f OcOd3j Istc’ o A O detstets L o3’
TOBOSjtedmisdSd kOCdE MmltkzSlskt kO of
C sd3f tsdzj dzls 3" H" LsCtej &BO o te] Odz dgd ~

MgMmlsj GO &O ' 7 o d&OMmisdotsmis' odoyj dd2 d
(Odzd?2  HEBLH' & fedmewyjdd2 JjShmyjt
o xOMlsdosfisj2 o wBflsdyudsdz H' OfOL sd |
h Q' o9 20 shdss' & H' o GHokS" Ossdi IsC

4.1.1 t(jLkd O jSMyjteddsj dzlsOdz dzeqd
YO dats® thdzse ' d5' H

[ $MY J tod B3] dzlda®dz’j dizdz” fdlssits’ ¢ s3] dzj
fodzvtcdL 5o Odzes s’ dzOdetstetsL o' teded m Y OMmlis d dat
d $ MY § tod BPEOAz sdes dzs 6 B dzv d3j EEmis § o3 L 1
dzd SH detste’ H dzts® dz®) Is ts g Czts & to s I t€ dsipdetly Bsjsds tc ' o
t sLddzBj e O Is © d S MY J tod dgf’ dblstOst Sz’ y de
My jShtcsW slstsdzj Istcd ydzd Hismdz' Hy J dzdgV n o
B sOdztsH " j dzj CIlsted ydzd r mMdMmilsj BOA . ]

B SOdztsH * j dzj Slsted ydz© MdMmisj dd0o TG j elzinis O o (¢
RZOdstsL i3° tcdzff BMis@OMedsJdas ¢ B° H ' ) ddodzd aedrjL dzd
CoQtey [ dzj WS € edzdgtS s ° ydzd d&3q Hisfpdz' HY J dadaw
tetsLH" d&z 3) , s LteOLSd d3Odzd tMmiste' 9 ujotlz
Md o Hz' A5 totisd Wdedp &S d3dz@ e sH)-I8Wzdz0 Yy ° 9 » G BSdzy
20 ftso jternds Co Ngy4m§n 47" MM &0 ¢ U L 920



202
U-id w¢' dBOsls! W' Ldyuded?2 fmjdel Hd&zv tetst
o' Hf s ' fidasdz\pgiff C azOH j dzd » 9 ( OtelisdzO dziz' dzO 3 .HIC
jWiSClkdodsts® H' jdzjSlstedydets’® ftetsded S detsfyls’
St s’ yOfMsGdydlo, V' L dydzd?2 fmj dzfp BO
L 20y ] dR0dRP>0 5B E@fds' O PHB, P&0s H' Of OL
[>/r .1 L dzOyj detlz @z j € By desls ' € sy dzj € i d;
fskvtedL so Odgsls'  OdsyOMmsddesS & HYo §
YOmlsddzsS ftojHimsOo dzj &2 &O tdf. 4. 1.

wdzls j tsj ftc] f Gs Do @ tz' dafzO dz' L SH
CiY j ted d3j dzls O dz! Uilzdlk dzQ@ dE=OnQi fitis d dzts € f tsdg" i ‘dzd d
O©OCIljtedmisds OdBd &sH | dUddh,L b O isded s f
Ot O¢ Is j tedzd BABO iy ezvzts * " B H (o BOS &
¢y J tod 34 dzls Odzr dz' st Isdydz f OtcOd3j Istcd
Hisfdz' HY o Odzdf! o BOGOKOSE 4ttIsls® 1B,
YoMkt HdY" OdOdk Lk sfkdydds o &OMmlsde i
ftojHisOo dzj dz' 9 twtBtlsOa Johnsobr, By B. |
9 sdzOdzs dzO0 BMmdetso L dz0 Y4 dz s Isd ydzd
BOS tesMC s 'BERPSE j BpUedn o twesl' [4. 8]
5O (3. 1 ), (3. 2 ). 16StjkO, Hdv oc
Yyomls didel/3a; azo dL dzgOy0O* Is+ mw M " 99" " Hdzgs" | dzdg

oAl ear2e)re]

11 11 %

~—~

4.1
C (ar2e,)+é D
9e.6,
a,= i : 4.2
© (at2e,)+e 2
[ dzw HiMW G dzj dzdzV 9 HYftse HdzsMmIs®

J Sy jteddj dzls Ozt dzd BAU  tatskz@jrdedizCdd  f et o
My oo  Hdesh jdzde" 5 (4. 1) =040 WHET ke



203

H' Jdzj Clted ydzO f totsdzd &dd' IshEs=2 , BB d ( If dz®w fzdzdiz
g j ClsteOdz dz' Uck WRedgO0dGEBIMI024.2.d20 o fiy.

o

80,0
60,0
40,0
20,0

0,00

60,0

40,0

20,0

08 0,6

A, MKM 0.4 02 8
B )
t dMm. 4 . 1. g4 J ClstcOdzr dz' L Odzj ¥ dztslIs H '

Ctodf dzj S dets’” G dltsds’ jdzj Slstedydets’™ ff tS5dzw
B HY (o [r Mmdhps@ o3 dz’oe COMIsdE " Ho Yy J dzO & 9 Ot
o' L ded » L dzO Y Jodgd2'fis deasiCd3s* sz D



204

wr  4ddeif 2o dH dets, " 5 MY j ¢ sl trdatades 0 O izl o
B H' WG  fdets ' §' dz §' Mdes Mkl et o' His'
BsHJdz dzgd s MW jdefSyded » o dgOMisdo sMmilsw d3d d3' H
sB' ' &OLS. 1td vy skl § d6isikedy ksdw i daoisdR
L totsfijlsOL d3j dz"Dp dzdz? dgd L B ' dz' N j dgdz' tetsL B tok
3dzds HEzd3 8 teisL B ) dztsfls L d3j dzh Bk By dig®22 % j O
dzO B dzdsp iy H 5 Ud, QS dz
6
i o2
(x14_ a,
. 3
07 04
02 04 06 08 10 12 02 04 06 08 10 12
A, MKM A, MKM
Q) B )
t dMm. 4. 2. gff J ClsteOdzr dz' L Odzj 3 detsfyls H '
Codisf dzj SMdes” Hdlstsdsts’ jdzj Sltodydets™ ff tsdzw
B H' H dzw BsH J dz' dzts’ mMWJted L L dgOlatg ‘dadz
nOtcOCIsjtodzdd&dd Hdzv &3 H' © ®HBOCtsME s yda

O: 17 0, =21:27 0, =1.69

I MEjSkttOd ddi a wOd] wikzE g O . 1 0 ,d%

W H
25

N smlsjte' ¢O° Is+ fw
0,47 Is@Cdgj dz" § O,
0,6 &Cdg L°
e d Wo dats
‘dgls j dzipd o dz' flse . 1 ted
5B &ZOMI' 0, 25 &S & o

Mz ¢ .
a3 3.
L d3j dzh j dedzv &3 tesL 3" oz yOfmisd dz
L' h k' st mw b
y! sikz
dzdL ' CSsYyOMmlstsilsdzz tsB ¢

-9

¢ MO ,

1dtB8Br" HAzS 9" H

BX&ZOSCdlsdze s
) 3ts M s getiz ¢ @



205

O ftodztsy jdedgw " €' 9 o sRHEHRIHGCOE, &'12 d3IS sk

o' Ldzsets oL d3 tekz L dzOatsHdIs! Mw o9 d3j 3 On IS
[MC dzr € o BOGOIE BRO WA CazOW €zt Mis [

B sOdz' o odStstcdmlsso z¥ Is Csdi3f dzj ¢ fmdzkz
e= e+ ,60 Cl@fdz ¢Mded?2 TCOLddS L Odztddz
sy’ dzy’ ydn f OtcOdzj Iste” o H dzw Hisfmdz" H Y

H' § dzj § Iodafdzgdga@iz’ finls ' dzOdestetsL &3' teded 7 Y OMis d
d§MY Jtod d3j dels Odz! dzd d3 L dzOyd dzdz¥ d3 fdstais
fsdvtcdL 5o Odzgsfls’ L O HEfSBsSEEY odOL bk (
My oo Hdesh jdg (4.1), (4.2)0dtg@L qzOE4s.di
N 600 j Hdzd o' C dHidz™. dEGaljisdz'L OH So sdz! dgv ¥ Is!  dzj

Z,m;ﬁ <4 (4.3)

AW tBMisOoddzO o d{ tc OlaeHISBLEZO dzcp A € asdicte] GrLsGR:
L dz0ug a1 v L L i td@d3dplzd3iisdg'dy’ H v lis of Qais digiz
H' Of OL sdz' mMfJSkclz. g4 j ClstcOdzy dz L Odzj
f 56 dzd dzOdzdz? k dzOdestetsL O3’ teded s YOMmisd dzts €
LOdzj ydesfpls j 2 H'® jdzj Clstcd ydets® ftetsded € detsfls
1 © todMm. 4.3 10 tedjfifey4Qdd’ GdeQ HfisdB alZ} dz] ¢
OdzOdz' sdydetsects izj ssHlz MY Jj C lsdc’'Cedz’ A OO totgft
tedfm. 4.6 n ° k dOdtstetsL &3 tcdzgdr YOMmlisd dats §
BsHJ dz dgd nd AW Y @1 B dzdes & L o zOMiIsdoe tsflsw d3d
sB' ' BBO~R.

wLr twdm. 4.3 odedOH Okt L z@Y] dzddsy dz"
Yyodirs S . ¢ dz0dz' L sistcs/gDddr'n, Mty CdstcH ddntf j t
ZOdes yOMmlsddesS d3' H' o MYijoL,Isbc Ode igdsty kP c ‘Odz
Me ZOH 20 MmMBzc O, wWEO MECEZOHO' Is MW L W HE
0,42a3C d3, 10022d9C oz IsO B ' dz2 h fMdzOB B8 9 dtc@y j dz
0,31d3¢ d3. sz’ H Lo jtodzklsd ko Oclkz dgd0,42sRC,dz N



206
Lds' hize st v tot SHEIE St dalzs o  dz R o f @248 @& @
fMlsstetsds B' d2' hdn Hsoaydds Rmeoddr fd L dj ¢
3,2  dads.

_2,0{:‘”’””” -2,00
-2,4-1‘ 2.50
g, -2,8-“
: -3,00
324
23,6 -3,50
DO, HM 6
)
82
0,55
0,45
0,35
0,25
0,15
0,050
B)
t dMm. 4 . 3. g4 J ClstcOdz' dz L Odzj q dzts s’ H'

Ctdlf dzj S Mdes’ ' j dzj S Isted ytzted ° § tg © bips § dzts §ls «
mdMmlsj & o shke ayjos0 fd 98¢0 & H' d&O ¢
L BogPMBJ dzts €



207

02 04 06 08 10 12 02 04 06 08 10 12
A, MKM A, MKM
Q) B )
t dm. 4 . 4 . g4 J ClstcOdzr dz' L Odzj q detslIs ' H'
Coli3f dzd € Mdats” H' J dzj € tz@ dits s  qOfTadstafEefscs ditsdy) IsH
JEMY Jteddzd dzls Oz dzO H dzv oy OB ls flitgs &2w2L d3tcHsjL dt

MW jted L od&OMmisdotsmswdd o H' o GOStLEMS E
ste' &3 ke, o HBMd HY ko OdOBE daj cays
L dzOyj dedz® Hdzv kM B tetsL og dwoadzj ug@efls dsoiesCs
MY j SlsteOdz dzd m a 'L eCe) dptetimstdiy sty 2te dzd 7 Y OMls d dats €
L ©® HYfte Hdzd di3d &QEB& B A fighs HC Odf KOSt
sBO ‘' BB . Qcle@ypdzdit j C IstcOdz' dzts dzlz 1, 95CQY On bsdi
odL Oy des@azO® HOdedr fHtots siflsdyds ¢ tsdz
BOCtsMS s ' ydedn B' * GO, WEC' dEQeiOH jisdz
& fyj Mekzed L § COdkd o Bd&OMlS' HBoayd
' LSd2 ' Bls tedz®ydzdd | 0, 6 BBUGBMESC O HBCE
ttsBSISOR -A1168D, 9080B0dz MBzc dj licsed B dzizip
B ALddddBd fjtejtsHOB], "Mt BOEI! & MyJ
1 " MisOoe dzj dzdzv JSMyfijtdd3j dzsOdz ded = & MY
ZOBstesL B tded AL UOMB Y tesC H g e85 ~ 8 Hd&zv
GOl jte' Ok §&COLE', hts otdd W& ' s
GsL B ydsmis', wW¢' frdvecOsls: o dzOMiskz
L a3 dzh j dzdzvea daOQUff @ S 2 yOfisd dzsC . ste' 5 Ist




208

M3z cgs O MIs Hso Yy ddz ~ o ddz B ' dzw 0, 5 ¢
mMfJStclz, IstsH' WwWiC0 ,424C S ds BLde® fiflsZ * 104, P9 o
ftoed §Jjted~BH' 9 H &OCtsMitsy " ydkesects BO
LtiesMisO ‘dalsj defnd o dz' Mlss, dsm fs'diis'yal .dzdz¥ ' H
MstckzCIskted MdzOB tsts5C Bdatfy dzm g &t mldsE dp H dzw
oL 3 oz L dZ2ZORBHdIs: MW 9o & 3 On Isydesmls'

0,3

40,2

10,1

~ 40,0
02 04 06 08 10 12 14

A, MKM
Q) B )

tdm. 4.5. wafjCltcOdz dz L Odzj )y desils®™  B8CC
k (B) diggstctsy@ilsd deg € Mz e d3j dzls Odz' dzO  H
L d3' wsd¥ Ddedy; ¢ M | tod d3d delsO d8' dalpdg; dzW 3D S H | dz
mMWjtd L o dzOMsdotsMmMlswddd di' H' o BOStesME

v O¢dd3 yd dzts ds, OdzOdz' L SH Jj toy Odzd n J
fcsCOLEY, OB ZOdzstesL d3" tedzed » YOMIsd dzts €
mdmilsj &3 sfiste" oyj o0 fd&z' 9¢O d&O CoOteyd
fjteJrtsHd fBdzdLizj l%, 6, 0329, 0, 324,;5 0,
MftsmMisjtc' O Is! Mw IsOC Y E BYougoipTHlyds sy da
ftedf EmMisdlsd, s dOwedz Mis: ydr & 3L cdzdz
f zOL Bso e 8 tj L sdzOdemdesets CtwOs 9 IMEJ ¢k
My smilsj tc' ¢ Odzts ! ftcd HESMdz HYJ dzdz' smistc"
IsOC 5y 9 A EE 4d@kjdis 9 tsBBIS’ [ 4.
L dzO = SH Y j dzdaW 3" 3 L tsdzdzd ~ fjtoj ntSH' © dzd
f s6dzd dzOdzedz?y o tsMmlstc" ayjodr fdz' 9607 L &



