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2006) oBLddSCdetso jdedwV d tcOMmtFlesjsAndstcddisia dlag
Cedzo jteejdzydd: Mfjtoa® © wzd (2001), LG
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NBIC-Converging Technologies: Historical Overview.
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Abstract: History of the first period (2002006) of emergence and spdea
ing of the concept of NBIC Converging Technologies is observed in the ga«en p
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per. Special attention is paid pvojectivefeature of NBIC as a foresight being,
which helps tdink pragmatics of private sector, decisions of governmentat-stru
tures, and priorities of R&D in sciences with each other. Role of transhumanistic
topic of AEnhancement [/ | mproving of
also demonstrated.

Keywords: NBIC convergence, foresight, transhumanism, history of NBIC
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L CdesdBBdyui MS s EMstes2 Mise mjfMEtsRh pfifls azdd W stcd3” YJ dztse
2 [ dzdz@R jdis ) W hitpls/@lsshuwihan.ru/biblioteka/filosofiy@eligiya/konvergentsiyaekhnologi

3 http://www.whitehouse.gov/thpressoffice/2013/04/02/fasheetbrairvinitiative

4 http://www.opencongress.org/bill/ 13261 3/text
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lssydzd dzd J 3 f 5L JeysH OI1 1M ddgigiwis L2d00dd] bk goOmls
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Managing the Converging new Technologies M tE®dbB &y L dIsj dz
EyoOmisdzd € 59 A1 tfvedshty drjfin fif totg fif Ostet © 9 Ols j dz' & d2
ZOydtsdzOdz! dzf =« OB SKOIsstcd?2 (14 dzOkz\Jdzr ~
Isj dzt Mise j dzdz" - OG J dzlsmls o (6 WJjHJtOd dzr -
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d3d dzd HY § o7 fidd ¢ dg@"dz dzdf'r Mted Hdz2d -~ d d3C
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[10: Appendix 3, pp.36871]
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jyjos?2 d yjMseos? ddasjteWj2f (B Lts-C dzC
Widfmr fitjWjttd2dy &7 bkfmsteRiflskazisf sylsd §
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hj2 yomlsd 1 dzgjtecjlsdyjmMédrms L OtOIs.

2029 GGH

-sliRf slsjtc LO $1000 stfpgtsH dEO {dstawet
YyJ ztseo j SO o BBdz hddzgmflsej B dzOMIsj 2.

1

W
d3ts

51



[ BHj ks Odzdj BSLEO MlsOdzjlk CcteoL
WEdzeC ydd Mmtslsjdz teOL dzdyder = MmMkBtej ¢ dsdatso,
dzOh jdgts ¢ ©. [ dzd BERZHEIs tOMmMh dWtctse Oda da-d ¢
dzr ilsg 2.

2031 GGH

[ desedj dz#Hd HBBtotso sdz! dzts Offlis® diledddzy C o |
sso BERHJjI ittt Mdzijd d MOR Isj cddfd
Hizls dLetslkadvis! &Ohddr o dsBt?2 C ik dat
Iswewkiw Cw®f slsjtedy j d BT ZzOUWs Bs MmE |
ISISHJdZJ dzr ds cthkzf f Odz dzj 2 tetsdztso . {dzd B
JtG My st Bdo s tedWisdj , kdkzah dls
fnls tej OCydd d MsCtcOlsdls! 8tGJd3W sBlzyj

2033 G SH

sEdBf s kjter MisOdkls BEYOIS! Mwj BWjEts .
dzls § dzdzj €Is©O tsBI jHddwIs Istsdz2¢dj e Od®dL O
s+ s, fORWIs: 8 d BjLCGtOdzd ydzr dsd o tsLEs Y C
s ddzlsj dzdzj € s O. l1tcOCIsdyjmMSd oafmj Oolstsd
“wjdz MOBAaLWY2Mise j dzdz | dzb@ estels'© dtiz-fy b f
Mls! & OolssdkOIsdL Jicso Odzr .

2034 GGH

-t OLroadlkdj RR (dMSEMmMmise j dadz" 2 d dalsjj-dzdz
Mlsojdzdz" = Hodyjded?2 LO fttOoa O BONddz (f tofs

- | dzsB Odz dzOW ftosctcOBBO steB dIls Odz! dats 2
ftcj HSlSo tcON Ols)! j dfdH e[l f d2Or B Isj stedIstse

2038 GGH

-steOdEMe EdRBOdedL &3 MIsOdzj Is SHdzd 3 L BdzOf t
az¥ jIs B" Mistej j §BdzizyOls! dzs sgdgd s Usd oy,
BZHjIs LOftcsctcOBRBBItcso Ols!  dzO daetsear j W kzdzS

ol
e
S

Q3o

2041 GtsH

-Rdzlsjtcdzj Is IStcOWdSE oBLIEGOMISjIls o Mepisdzd
Mmilsj d3" BzHEIs omlstetsj dz f sefms HiIz. 1 Of tetsyr
fNd dzts? 3" mdzd wyd tedL ofmj ddtedzlz® Mg s+ .

2045 G SH
tco OW tj OdzdL Oydw WdLdyd MStsets sB§ M
| SHisdzj 9 Ols Of sflssL d LOhMdh O'L -te
od2.

2049 GfsH

-fTHO BEHjI fttsdLoeatHdIs! Mv ( OMMOuss dzd
tcydzr » BOIsjtcdOdzse. v OCOW Hdh O BEHJjI d
B' Is! COC BkcGtsH s o ddgttsHddL Wag(j SAEI gQl 21t/ ddseidC
dzsmis! ,MoHGilRey Oded 4 O3 dets$ d mMdzts s, o d Is Geelzd oz
stso) . wvid MOR &3 tojh disigy L § t5is bk GaAIOH & dz
o dMmddgls ¢ &zd BOSO, fetH" d dOdzduyudw ftedHt

T Q
A O]
U-ﬁl
= S
7 o

52



-uslstelzlsmw 6 tc Odzd iz d3d3zdlzadHelts d3te JJO dz o dide-ls iz C
mMls: s e. IMmMj Wdrduime¢dj i jCIsr MmMistsclzls
ez Jdzd dL d3j dzgj dedy Motsdm Mo ts2Mmise .

20722 099 G tsH

-1 Odetslsj ndesdzsedd f stetsHWIs ff € tslsj Asdzats dzt
9 Ols! MstezC sztc Odzd , tc O L delgdidaigts fiHsts dzé o d3 j HsHtal
dzO das H dz0 Bd dzdzd Ote H dzOW Y OMmIs! B IsteO) .

-frhdzjdedj Yy dzse j SO dzgj BERZHJjIs tsB M@OHO
Mlso jdzgdz" d3 OL EZd@sds. [ s Hd d dOh ddzr fiptsdz'
6dd dtHd fjtelMlsOdzzls MEh j Mise so Olsj fidwe
90Is! © o9dH] fttsectcOdRd3. Ra MtsL dzOded jj -B Iz +
Medzr ¢t teOLder » WdLduijmMSdr Isjdz d L H
Mlse j dzdz" d3d H tetsW o dzj dedWw d3d dzd ydetsmisy 2 Li-sMl
By dets ktsydes Sftej HJ dzd Isdz® Sdsdizy Cdfs 1B Hjj j2

-1 Oydzj siw 1O Isjrdesdzsedyj MS 2 G)d dzc
dedlsmw L O ftejHjd 1Jddd odjMmisjt s yff dasd
Bdzdy ©O2h jets BEHEMNjets, CtSEHO Mttt &
Cts o' MBCPddV dist3fplzy O N jets dBJcO BEZHEIS
dzr, ybts 1Iss COteHddzOdz! dets dL d3j dedls o fMmd «
o tcj dzv . t# d dze z dzW toc dzts iy Is ! dL d3j ded Is dzOh  d3d to
zOh oL cddz"H d2O BERZHENMNj ] d dL d&3j deddsd dg ©Odzts
HWd3 Iswy jdzts ff sdgvlis fsyj @Bz 1 Ists ftesdL
otsMotsH MtsdzdzZyo®. RrR ExJ§ Mj2yofm & odHdd
sjrdesdzse d?2 ftsfmdzjHdedr 20 dzj Is.

e dMsS toj Stdj dzHlzj B2 ddlsj ted

1. 5. 1. uvtjliwitse. 1ts1ssdz{;tsal3:c{2tsc}19[q’t$sfrq’fr\jv
B ytsd. 1 JjMmisdds t¢é440. "~ 1, .77,
2.4 .. stqudsEndE d d&sd uyj mMsdy BJHmswscd
Mot dzso st f SGF &zted &zv o SAsCESaH,” /

2011, 528 fn.

3.4 .. sSwwirdyl qMsdsecdd HAY [Eadd J
Bt CCjdz, | JtdzdOdzedwvw: [ O3B J tels, 2017,

4. | .. stwduyujemed?2. ItLttsyHjddj §todHt
10B[ dls, 2017, 563 f.

5.1 .stedujemcd?2. [f§OMmdtsmisd d tdmsd d
CBdsesdY L O dzO datsissjdsty dets| ORI & @ dedzC
sjndesdztedd d BrtOdzO LHBMS! We, U.

6. 1. J 2B ddzOf, steL. Bdztso ©O. 1 tetsB dzj dzFf thtso tc]
Zsedd. [., rts¥0O, 2010 ¢. 288 f.

7. 1 . IRDkZOB P IS ] n dzsdzEedd: &OEZC O BEHI
2009.i2 46 fn.

53



8. 9. NOmMdddCilssdodL Oydw dzOkzydz -~ dmmdzj +

1kl € difpssiffizd®: / CC sdElBPE @),. 2007.

0. Asl§ O detsls j mdetsdzseadd. 1 Ok2C O, ddzdztso

[sMCo0O: UJ ~d2sIWNY e, 200 8.

10 24 dglp AL, 1T EdZ Y. [ die RBOIsjtcd Odztse
CdR Odets Is | » dits:dztg 6 dizfs 20Q7 63I5M

11.PCAST (Presidential Council of Advisors on Science and Technology)
(2010) Report to the President and Congress on the third assessment of
the National Nanotechnology Initiative, Assessment and recomanend
tionsof the National Nanotechnology Advisory Panel. Washington, DC:
Office of Science and Technology Policy.

12.Roco M.C. (2002) Coherence and divergence in science and engineering
megatrends. J. Nanopart Res.-2§19 19.

13.Roco MC, Mirkin CA, Hersam MC (2010) Natezhology researchid
rections for societal needs in 2020: retrospective and outlook.
NSF/WTEC report, Springer.

14.Chen H, Roco M (2009) Mapping nanotechnology innovations and
knowledge. Global and longitudinal patent and &tare analysis series.
Springer, Berlin.

54



U 001.85

[ JIssHsdZtedY dOE<d

JtHddz &. ] .
MlsOteh d2 dzOk ydzr 2 Slstelz v dzd ¢

AUVR dd3. ¢. A. RB¥WI [ 0
stas_ordin@mail.ru

b dzdets s O Mc OB tsls j tcOMMmditsis to j dar tc OL dzc
ok ¢ d, COC dgjftejtcr adats tOMmh Jtew s h j MW
Migslstcj dz Mkl jSIsdoadzr 2 OMyjCIls tOLodIlsdw
qdziHdo dHEZERBO L Odzd d©zOIs! v MOBESB tcOL 59 O dz
ddzo Otcd Odzlstsea. t OMdstsistcj dz d3j IstsH itp lsitg @zfs 2 d
ltcdqtesH o odH] ddesctdj todats?2 MW jter E-O0yj
dzd?2 1 tdtosHr dO BOLj ddzo OtedOdzlstse, f totsH
4V Mijuddd?2: wdLduj mSs d@gs tHe0 L dizdta@LVe jelse dig’
d dziyxdoetsj dO dOdsBzoOmMhisOB,. |1 ©LOHREOR
fsftse t§tejHJdj ddY ddHjo i ORI "dpfst@] dagfj
Witer LdzOdzed?2, d tfdmMOdzO0 IktcOj Clsstedw
ss?2 yjdzd, Y€ OyPdese j yj Mlsets dzOR SH dIsfy
sz dzj GOIsdodzz® HZOBIS 2 By dts M tcOo d

sdzt yjor j Iagefifds Oo dzj dad W, 1 to d tzyr Qizr 2 d
MW jtO LdoOdd?2, HJddOdRdS 0.

Methodology of science

S.V. Ordin
seniorresearch scientist
A.F. loffe FTI RAS
stas_ordin@mail.ru

Abstract: The paper considers various aspects of the development-of sc
ence as a continuously expanding sphere of conscious knowledge. The subjectiv
aspet of the development of the whole of science is considered, determined by the
choice of the individual to engage in selfucation on the basis of invariants bsta
lished by science. The method of reflection of objective realitpified Nature in
the fom of a multidimensional sphere of qualitative and quantitative descriptions
of Nature on the basis of invariants, demonstrated on the description of itsctwo se
tions is considered: physical differences of different scales and ramification on the
living and nonliving at the nano scale. Within the framework of the proposed re
resentations, a method is shown for determining an individual goal, leading to the
expansion of the general scope of knowledge, and a trajectory of the way to solve
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the task to achievdis goal is described. It is shown that now the mankind is at the
stage of regression and that this negative dynamics can be corrected by the fo
mation of scientific schools.

Keywords: Representations, Nature, science, sukgeaintist, sphere of
knowledge, dynamics.
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SCtdtsdzOkz ydzs?2 HJWIsj dzt desisd + Sy j tod d&3J dzl
d &@BjlssHOd, tshmgO®Ml§ doOds sdsdD®DWw 150 dzOlkzyc
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Hdzw to] d3gj Mdzj dedzd € s sIs dz2OESCd, M Jjh Of-dn
dzr = GotLHGC B, &ZO Ctlstster j MiBWw yJ d&O
i3d Misj , O Hd&zvw Isjn, y' d dzeOkzydzr j Isc@Hts
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sj dz detsfylsd, o fMj ¢H CteOdzd o Oy dzgkzs, O vy
ydoddzdL Oydd. [dzd HOY HOdzd dzOL 9 Odzd W -
COMRj dedz’ 2 0jSC, BtesdL tsor 2 o] ¢, wyzjchkjB@ats j?
e, MLHOMEZ & d dNficd Lkzjdk & o B'-kk
Y02 dets hdqesS. [HA&OST Zjesd "52 HEdj 2
By dzs dzOL 9 Ok! 9 jCtsds sdzd di3j tetso ., | yjsts st
o jC oLvWd b ffucfHissiOdz ddsoussit d CGHJ  JJ
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ZOo jtodetsj, MO ddalsjtej fdes .

Natural and artificial constructional materials

Al Al Berlin, A.Y. Shaulov
Semenov Institute of Chemidzhysics of RAS
Berlin@chph.ras.ru

Abstract: Materials used by man in his activities have always been playing-an i
portant and even decisive role in the development of the civilization. It is net acc
dental thathey gave names to the whole historical epochs: Stone, Bronze, Iron
Ageé Modern epoch can be called the P
that the man has taken from the nature and that he contrived himself; where he ha:
overtaken it and began toake better and where still there are resources for search,
and also that the nature for the present makes better th&hmanan is ahead of

the nature in many fields relating to creatiomefv materials. He creates number
metals and alloys resistantvariousloads. We use oil as a raw material and smth

Size a great number ofganic polymers and higstrength fibersProcessings of va

lous materials, especially polymeric, developed by the man have huge advantages
than natural onaVe created composites witkcord strength and heggsistance.

At the same time, there is a cmferable lag in the developmentgsadient stra-
tures.Plastic ceramics is still a dreamtb&é mankind. Inorganic polymers, inorganic
organic composite matals (widespread in the naturegem to be our future. They

shall beeasy to process, shall have thermal, chemical and water resistance.
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Finally, we need a material, whicbuld be used instead of oil and gassynthesis of
organic polymersand compositesit could be naturgbolysaccharides, cellulose,ich

tin, and proteins. It is necessary to depahew polymer processing methods that have
less environmental impa&@ne more important probleaspecially from ecological
point ofview) isreprocessing of constructional materials and subsequent use of such
products.
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a 2 um
(a) An SEM micrograph of the fracture
surface of an abalone shell showing the
individual hexagonal aragonite tiles
comprising the microstructure. (b) An
optical micrograph of thenesoscals
laminate structure of the abalone shell in'a
bend fracture sample showing the crack
deflection achieved in this mulayered
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== Composites with continuous layers,

- SesNI o G. Mayer, Rigid Biological

S Systems as Models for Synthetic
ol Composites Science 18
November 2005, V.310, # 5751,
l T
Displacement ]
Fig. 3. Schematic bend test results of laminated synthetic composites (17); the energy -

dissipated is estimated from the area under each curve.

o d ) d dpoff e ¥ o dzd] W, :
[:Ye]

f)

ey B@Z@dq o /\M
dLceds i
1tslso jtey Hj dzdzOV &

yd ¢ dzts Odzd W Olsdftg}lffmﬁf@"dz@w

fnd3ts dz®179 n

2-fndzts d idsts BY 15 Is | {

fn dzts) jdals ) dzterpdi s erU-179Cf Uu'”‘u,‘s””w‘”‘H,'s””z‘””z,‘s‘”'Ha‘P'Dr‘M‘B‘a,‘s””i””4,'5””s‘””s,‘s””s‘””s,‘s
i dzj deSCdu A

1 0
sl

=

tdfm. 8. 1 0edmditsmls: dOfwwsy jddw ks fwtsed
Mssdr d CRfsLdlsO &0 jj shdse j

O dzOdzse dydz j tojL lzdz' sOIsT B dzddzdtidig delxial j-
CodifsLdlstse d ff dzj dats$ .

K.S.Vecchig JOM, 2005 March, p. 25

THAAT NELHH: Inbarmetalbc Laminate Composis
kirey Ti-GAl-4% PMatal

The microstructures

typical of T+ AI3Ti
metallic-Intermetallic
Laminate composites
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dzOwv ftetsB ¢ O. [ dzO
v Atstetsh j2 ftesBCts2.
slststets?2 dzjls o ftodtesHj d
ydddzls 1 Ei@fynhsdko | ( & kctOdB d tc
d ©H dzs s Mdzsidie GOENdsW Mg dasiid
@3¢ Lz Mis dzts Jhy bd €t dh jlsmw.

1 O dz¥ ud dzd J

sOC o o dH(dd3, yJ dztse §j ¢, MtsL HO9 OV  dzfs
HOdzj €5 BMisQoaddz ftsLOHd ftdiesH Iz, Z Cslist
Cosltster § YgpOvY dzf&die d ddStscHO dzj dfmy t
MstezC ydtsdzdzr = d30Isj tcd Odztso . RMY sdz L W dz,
MsLHOs "hdtesCd?2 OMmmtstelsd dzj dzls tstce Odafy f
kst sdz qL dedm, fHtwtsyded §OEISdde d &@dnH tck
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iijlsmw d ©OLdduyd ~ dzj SEEPROBINYJ ~ MBPE Js
tc .

HBLHOd CoRftLdydtsdds j 2 BBOIsj tod Otfir  fr
Zsmists2 CsMmis! & ( Z2DY dzg B edz” ezt L dIsr ) .

[ctetsdgde | Htoj dd3zh jisa O dqdijs s t@istcOB
“zyjddy d §jtjteOBtslksd, Mt jdds {ddd

Ccodetsy lsMisOo Odzd] dzOBdZEHOjIsMw o MmMtsL
B ssHBse fdzEyjddwy, f§jtcjtcOBtslsCd.

1 dZ2OMilsd ydzOw C jtcOBJC O tsMisOjIsmw d3j ylsts
Btsdz' "ts§ BERHEMN]] fztda dgjctc Oalzd ydads @ @diad ju )
R sLdltse (o fdtesHj OCda tyj d! d3d
tcj OB Olsr 9 Odzd ! Brdzd or M BsjitifsigR
Jdzd nttetsh jj MGBME(B@MJMW«MWHSB?MBS-
1 OCtsdzj 4y, dezy @) @Ot ®sd d cOL O Hdzw
zd dizj etso d SCBRBYSLdbtse. [yjodHdes, L HJ
H ' ndlsddz, otsL d3tsy dets B j dz§
) ] A3 dzdz" § @ BjIssHT  JGB-f j t
Is fryw 2O tod d3j to, tCOL to!
BjIstsHT .
[y ®BHdd 90)dz 2 otfftesfy (M j dzdats
oltsted ydzOwv  jtojtcOBtSISC O CtsdfistelzC yd tisdzdz" -
HECIstses IsOC B2 jto] cQpisiyd HdesHZE d&kisgj dz
dzso " 7 BOIsj ted Odzts o .

s sdzj ydats, ZOHts  sded BOI! , yYlsts dzOI MO«
L dz2Oydilsj dz' des Mmdztsy dzi 4 d I[sOddzmise § dzdzj J .
teOL tolzh jdzadd, dOftedd3jtc, stccOdzdL &3 Yk-fls e
Bszpydoe O sfqw, MO toj ddsdzlsdtclzs Isfw .O-[ dac
s h 2 MmMtejHj, {tcdddrtategsy?. daQicctatzi d@yj @y dz
BtSIsr d&OH dmSEEmmise j dzdz” d3d dBOIs§ te BARO BB J ©
MH j dzO dzts .
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Abstract: In this paper, there was considered a model for the interaction @fa su
strate and an adhesive, which is exclusively due to forces of intermoleculac-intera
tions, such as Van der Wadtsces. Equation had been derived which shows the
relations of the force of intermolecular interactions of two macroscopic molecular
systems to the cohesive strength of these systems. It was introduced a consta
which is Coefficient of effectiveness of fakion interaction of the adhesive and
substrate, which indirectly informs about the nature of the interaction of molecular
systems, as well as the geometry of this contact, which is the basis of the imechan
cal theory of adhesion. Dependences have beearnelok that make it possible to
evaluate the strength of the adhesion contact from information on amounts of the
cohesive strength of adhesives and substrates with their known intermoleeular i
teraction, as well as the general dependence of the strengtthe$ion joints on

the strength of the initial components of the adhesive and the substrate, and on tf
content of these components. A structural approach is designed that allows syste
atizing various physical situations not only for es@mponent system$ut also

for multicomponent systems.

Keywords: Adhesive; Substrate; Disperse systems; Theory of adhesion; Van der
Waals interaction; Destruction of adhesion joints; strength of adhesive joints.

lo j Hjded §

[ OLodlsdy Mot d3j dzdets? IsJ ~ ded SYdite d E3f) di ¢
Cd3f sL dydtsdzdz" = dBBOIsj ted Odzis o . s s a3 tsLinef Is dz'
Mlse § dedets ML HOdzdz" 2 dzgj SHzStetsHdz" 2 MY dztsh
ddzd Btsdzjj WOL M yYyybis?2 ctOddyd ?2 OLHJ
Ldlstse WOL" sy des tcPdzdi j o[ dse 2 ddO] 3O o §d
OQtedzdtelze M dj 1 dzj di3gd dzls™ ddzd dzOff sdzded Isj dzd .
CBRBY sLdydsdeder = BO]tcdOdzseo tOL dzd Yydetse s
dzsects  dzOL dzOyj dzd v . lted {lstsd3 o Oy dats? L |
Mots2Mlse (R 3@y dsdeezdzso, yYJjtedJL oL Oddst
Jets MsLHOdzdd WOL.

Il dz2Ofmlstswh jj otcjdgW o tOL dzd ydz" » @B dzC
dzdwv oLOdRsHj2MIseadw Hokr ©GOL dzisStetsH d-
dedd ., btejddy d . H.) f§tejHdygy iy figyd
stsdzs ¢t © Isjrndesdzsedd MCdzj do Oded W f taj-H dzt
GJLd¥] [ 1] Mdetso dzOW L OH GYQes jeHfiiC O L {Odsd ~j 813 jid
Ldsdzdzts? f etsydesflsd, ColststcOW oL d2dC Oj Is
~d &3 ud MS s 5 tofipl§ stz jodzd Wd, MHifilsztseo d2 B OL t5¢
dzeddizd. 1 teddiB3i tcOBBd OSCdr Isjtsted?2 OHGjL-dJ
Ldd, OHMmtteB ydtdzdzOw, 1 dzj Clstcedyj MECOw, HA
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sSOC Y j dzgj SBIststc’ | -BBEzdzf BBz sis @Yz ¢ "Mfdsj- .
o Odzdw d tw©OLtlkzh jdzdWw OHGJLdGddsets M H(
| ZOo dzs?2 GMtsB § dedesMis! & 1 Isdes dBSHJdzl ?
dzs?2 o jtendzsisd HoO kA, Yy oh j Tofnz eefibs tadeddsLC
OHGJjJLdoO. o¢(HGjJjLdY d&BjyHE WOLOMGYIs 6Kk
90y & WOCIktte, itjHjdvshd2 Mos2Mlsg® ¢
Hitso Ols j dz' dzts, fted HMEOLOddd Htesydzsmisd O
ftod MLHOddd Mtsotc] d3j dede" 7 S BB sL d yd ts ded
bHGjLdBdedz | MisjHddzj dz2dV HBo sdz! dais - YO
HjdOzH BROIsjtedOdzse ddzd eBdzdL d dagjd,dds. |
wao yYyohjy efmjets wodw jlsimw dzOdBtsdzi j HMdzOBT
dz &3 BBi JCIstsds dmMmdzj Hse Odzad?2 WwWodzw jIsfqpw
ftesydesmils: MsjHddzj dedv dz20 cewwOdeffyy . dal-sME
B BOd' s MeOodz ded® M SMdese des2 d3oGmme
edd o, UtGQ’OBJdZW B4 Hdzv Mfdtshd ~ MHidjH
sdedzs 3z OL ek jdedt . 1 Emdzsedw s MisajteOdz
WistedsOydd 1113 Bspdzfqbnststis@fr YEds & OL dzd dzdz
de" § fJtejd3ihjdzdw o dednm WodzWEIshw dZJUtGJtE
lted fsMmMlsOdtso ] CtdalsOCIsdzs?2 L OH Oqud K&
dzj dzd 2 3" ff to JHI]'ISCIZ@G’GJd:s Ylsts f tso j ton datsfy
MsBts?2 dzj S slsstelzs dH | Getizf ezt dzts ZO@Oe&z@ k& §€ z ]
lted {Istsd3 dzlzy dats o[dscilsJ © odHEZ, Yl odos to,
B’ Yydes ftso jton desls Mk MIstcOISO W o dzMsj-Is i)V
~nso OlstsMisd fftso jto :dztsfrjlso[ OHGJ L dtsdzdzOWY { te!
ojdzdyfjdadff @&BHd o jtendzsiisd, SO d tsBitcC
dzj dzd?2 HBIYHE OHGEjLdotds d o jton detsfigls’ &
shjets o8 h jtocsnBsoOltsMisd ftso jtormndesfylsd. ZzZj
fs Wsteddd, O JjJ bkttsejdz , rOtOWshtgds-By A
fcsmMlsQoadd M bdh Jds?2 OHGjL tddkscts mMddasw
Ifmj 1Isd 1 WWjCIlkr dd&gjels i Mists, dats 5
d GHGJLqTSdZdZTSd3 oLOddsH 2 Milso dsdfaC df frpddisto
oLOddBsHI 2Misadw. 1 JyjsAfs@m" e
wo yjlsrtej IsdfO oL OddsHj2MIse d2, C sl
duy ME¢ts2 MmewrL (: CsoOdzj dzlsdgr 4 Mmow-L (,
-0 0dz' MO, HMlghdshdeL OJdsH | 2Miss v
sdls', EdizsCoimditisHydimds o d v W o dzW ¥ ts-flp W
shisj 2 adB3duiMmédn MOTYJ PSS tOdatf2ds] ffak
j 2 Mklsd, tltcOyOtls Istsdz' S5 d3j mn Odzd L i
sddzr, oetLddCOshdj fted oL OddsHj2MIse
f SHtcOL HJj dzd s §f 'dzO BHAEdjL CastalgtR Miseo s M d | d
ldzdL SsHj2Msolze h dj Mmddzr oL dzdC Ot Is ftod
slsdzsmMw ismMw Mddzr tlklsOdkzSde O0dedw d Mmddzr n
sBtOLEZjIsMw o tjLEzd sOIsj eBtsBN j Mise dzj dzd
Cdeteed? ~ddB3dudMédrm MowL j2 dsyjls HsMisd
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0 lIss Mddz dz' §J ~ddBduimscdy Mmewird, & wdzd 5
Ld. mdddyd mcoOY MmewrL! dBsyjlb BrIs! d 6
Cry/ dsdzr, € kOCHBRE Isdf zOme e WL tsis dass dzd |
B hojj lslsls(DszcfaOdzq’J 9 thdtsodetsdz o' L £0Odzts
Is tc s dzts fted MBdzdy J dedd Bsdzy ¢ kzdz. [ Odzd dats
dzO 4dz;§lstetsfnls®lsq’u;fr]£:q’; oLOdBsHj2Mlse dw
d MmddzH j-lcO @edz6, 1.0 |

1.Cdzj cedWw oL OddBBsH]2Mlsoadw OHGCG
ssysd WCiwjOdalswso s2 =~ d d&3d d

[ OMMdB3slstedd3 Hoj dBE)dZ]d ik s)iPls cQis Ot J (
HWIsfw dz0 RO sz ickzec O. | dzv tcOfi)fifdsis t
Is O, MudlsOj &z, dzQBtsH sy C Bdzls Oy d sdzOtc dz' =
Mos2Mlsa® dzgj LOeadMmwils tsls otcj dzdj ded. v OSC Y.
HodY jdedWw Olstsdider = WHJjte o dsdzj CkzdzOA],- O
clztOydd dzj otOh O Isfypw. | 1 Istsdz { dzed B &z
dz LOeadMmdls Itsdz! ¢ts5 5l MsMmilstsw
fJtej dgd " Jd dzedw BT Ydzts dzj tco dzts |
&z, silssdik 9 HOddktsdE MAuzkzyoJ
sets S dmodsdwj dﬂsﬂnﬂ@slz@iso[dzﬂﬁfﬁpﬁlﬂs
jdzdv ddzd ftedBdzdy j dedvw [ . 1 stedzO d 1 .
BdzdyJded MftcOo jHdEzdots, CSEHO HodyJd
ddgj dzd? fted BOd » Fitej d3jMjddWa WHJk
M,/ dyY;, 5B L dzOYy Ot Is o tsdzdatgelr zjdz WOHdzSH Y dddo
stcOIsO, C(SEHO Bdd dqLoZzdtsSBOd HoBhstslk
sodd M tBhddiid ItcjBtso Oddw BB ¢ o Odzsdso 54
d Mls! ®BHdtsL dzgOyde §| d dzj ftejter oder § H-zdel
hdamw o d@cdzjO@zdoMEze®m& O D, Mtsslse j IsMmls
COYHB2 otdzdztsots? WEkdSydd Htsdy j d&z B Bis!
ar"' WEdeS yd2 Odzlsdmd dzdzg Isted ydzO, Is. § . 34

°F _Go

okn L dzjClstesdztse o dsdzj Skzdzj . g dzw 5 j to(
88444 5B SLAGEOGJ deiMc e  d disdzj § Iz dz E =feESs L k0O Yy d
Metsdz 2 dsdzj Cdzr dRZORSHYWISMY o MlsOyd sd
Hddzc jtec©® Hd&zW dadms dd3jtIs o dH:
Goyu= E g
(1.1)
Go¥s = Eys

{fdtOlsste | Odi3d dz' IstsdzO ) d fipfls Jsddzd, te (s EOgdsias
dzj Czdz OHejLdo O d MkzeMstcOISO, §&JBMIlsOo d

GD: a+é SG (12)
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GH] ddeisj YO YOjIls, yYbt dBtsdzj Czdzr OHG P:do
dzj dz@ Htkze Bls HitkzcO. Cdzj ecdw MmdMmlsj d3r
B dzj € z dz:

Ew = E, + E; (1.3)

(s Mtstslsdesh jdedjy MYfteOo jHAzdo 5, jHydzd
Mo dzw jIs MseBB?2 fsdLojHJdd) otsdzdzso '’ n

Yoo = Yaihs (1.4)

{ Offdsistedds o Oted OB § BE H B d&zP 6 k&6 e dz
ke flsttOSO dzj o dzdSt, d dzgj ' LW { tcjdalzj Bt
dz' B tBEZOCOB] 1 Isdr dBsdj ¢k dbH davs cfydh dsjf d
HozR dstsdzj € @Bglz dzj wOo ] dz

G =p+ G (1.5)
GHj B jtOlststeGzoysLisdsQjjdsd Wd L d3j dzj dzd jo jies i)l

Lbd OS] oL OddsHj2MsadY o yHE dsdj ¢ Ed
(s kjo fot, §5C0 omsddserj WkdSydd

fjtojCter 9 O8 Isfmyw otsdzdztso OW WhkdzCydw MmegMmls
MlsQo dzj dzO0 ) f sdiZsh ! 80 (dO K B Wdgdnyjdadty Qs dgj t
OHGEjLdea O d MkeMisteOlO &BOkts, d fjtcj Cter
ftcj doj Btoj Y' , sStsGHO o tsdzdzets ap@Wz H Y bs dzSsupdfird Y 1©
otsdkzdztso 5?2 WEZdzS ydd by o@s Gz M@y dztss |
Isj d3, Yt otsdzdetso OV WkdzC ydw oL Od d3tsHzj 2 fi)
B stedydets?2. Clsts Meots2MmMlsets jJj lsdatsh j dzad j
d Mfddeser 7 CotsteHddzOls 1 dzj Clstosdetse  Bsdzj
o tsdzdztso "yd gt ZdESd r BEsdzj CEZdz sBtOL EZ8Is jHJdAz

] sdzdzOW { dgj tEJV e MffEtgeBI Y J, 5y jts- BT
1 PZteOodel dzdW ztej HddzG § 6O

>

Gy = Ey (1.6)
ssCkEHO MdzjHbkjls, ylst

E= yUSydviry G yRr (1.7)
GH] ddzsjctcdtesoOdzdj fHtesdL oeosHdIlsMw s Ct

{ OL dzgsfls! 1 dzgjtecd?2 MmdMmlsjd Hobkn &tdj
fdtej Binhjddd ydasmesgfgC ©tptgga j 2 Miss d W :
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AE = E —E,, (1.8)

ftojHMisOo v jIs fMtsBt?2 {dzjteecds oL Od dBBsSHJ 2 1
s 0O¢ CO¢ i j tcOISEt oaswzdasd O dzdiviz ¢z @@ ¥ )i & fr
cOfmMMmisBBRGH Ez Ksdj SEzoOBd, st L djtecdw o
dzj Sslststets? RV Wz € B oz edzg 20 My Jf -5 3t
dzdw (1.7), 6d0 ftjHmMsOodv jls e ts2dz-4 5
stsotsd3sj mOded yj M52 Mtsj Hdzj 2 C drdEirle d § jaiPSias?

otd3j nOdedUj MS 2 Mtejrdzj 2 §lsj deyd ez dzts 2
E=f TR+ UsR (1.9)

4 Hikes?2 MhsEpks!, YRGEEEY s ttOnndko
COC fljdydOd dzOw 1 dzjtecdw oL OddBSH] 2 M
M MisttOlSO. sOC dLojMmlsdts, Mgk, EROJ st
sl dash j dzd § ds:

_dE(R)

(1.10)
dR
] OnHdOBOldujMEsBs ftodedzdy j dzdd [
dE(R) A,
dR =< R 7’!’>
(1.11)
GHD otodzdzso O Wk ydw Mmdhmlsjdr , fshissw

MistcOlO. [dz® Wodw jlfw WkdCydj2 CtteHdc
Cslsste’ j] fjHMlsOodvwels M2 §OLOd] st
fndmisd &3" ;

Upn d § SEEOW §slsj dzyd Odz' dzOW 1+ dzgj tecdw o fyj 2
MRk §Okd’ 7 Cekstzgb @B dRJ MSdR ! dzj te &
BINHE oM B otL B3y dz' B uf Cea@Xdydj uOrpsedfd.
SHddOls oMmjR wHjt  djClkiesdss, d@kj#h
50.

bZp 08 Misds sdzO™ o dzd U dzOY 1 bsjsafy o BGaz'datsis 2
oMmj2 MdMmlsjdr 6 ©wOMMssWdds, 0o &D- ! d
Mlsoetsoa OdzO B' d&BJYHE Bsd] CdzO3d OHCG js.-d 9 (
&y jdzd™ WHjte, ds d CttHddOl! 1 dj skt
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Rdzls j ctcdtctseo Odad jo toH d(siinwl 1) s fStatsxfta H  elzO Is
deso, fHftod I3 ftesdmMatsHdls CoOdzstso Fezj n
UiMSs?2 Mmddr, Hj2Msoakeh j2 ®wjyHE &sdi b

SSGHO wOMMlsswdzady dBdYHE dBsdi ¢ Ezdazodd
9 Oded j d3 | dzjt€Hsdols@allyy 7 desdzj Skzdz OHGj L djp-O ¢
Btej ' , bkt kOS] oLOddBsHj2Msad] dRANHLE
Mlsoekzs hddz. 1 MdzEyoj, SCBEHO ftsdmMr®HdIs
Zj2 oLOdBsHj2Msoks hdn d&sdj Ckzd, kjEHO
CslslsOdz¢ do Odedw d, SCtotsdzj Iktsc®OY dMYjib. sE

2 . YyJdz¢ O ftesydztsmisd OHGJ L dsdzd
shdseod HdMY Jjtemde = MdMmisj &3
ftslsjdzyd Odz! dzr 7 WkdzS yd?2

sjtjlbduimMSd] ©OMyjls'T OHG)L dsdade o

c

HdzZw CPudpilzmBo o otsHise B drn thtse j dzdef s w
MisdSd Hdzv sOCdr MdMmlsjdz o BEdz h d dafifglso j
fJtedd3d dzls © CCMmY Jtodd3d dzlsOdzr dzr | HOdzd'-J 1
Msedw dBsekls B! ©§dMHOd m f s a3t o wig-ut
Méitsets sSfdmOdedw d3J Y W OL dz' - L Od di3tsH J 2 Mlsc
94 HJdadz" J HdzW d34>1d315d24glzdzwtsdzf: oL Od@BsH,
vsOSCB] ftddijdzjdedy dr oL @By dzs o dzidi-tsist
s EZydlsr 9 Ols! -fgzfea 28 H jigdj. HER) T O Ac Ofp M Is s v dzd
dzj SEdzOBd o j dzd S5, Ytsi sz MtcOo dzgdIsj dz' dz
odatsmWis HOdMz datsHj2Mlsolkze N dj fddr . StSGHC
L dzj CSlstedyj MSd dgj 2lstcOdz dgr , Ists o {1 Istsdz fMmd
d dzsdzH tsdets ot id2ifmioord®d.dz 1 Y dHECBMisw A, 2 S5yd
Mlsezs h dn -offsdsde.’ ~nl B+ dzgj eV toj OCIsdo detsc ts
Besdz) Sdz I BCtkyOsh j2 MiejHts?2 © cOL OR

9 jdZdC O d dByjls Mkh jMmlse j ddets dL d3j o k&

Bsdz] CEdzOBd. v OCddy tsBtOL sd3, WtsttdRkzdz , ¢t
C dzjHtstsyd dz€ ] tetsdzd H Odrtagdst jJ2aMmis ofias df di=j td
so jtcHs?2, YdHECt?2 d cOLBoaB2 WOLONR],9-9
dzv s Isfpw S Oyd Mise J dade" jJ defjLdzgjvdz] el iy dztsCo lotzf] deadf
L WWJClstse Codzdzj S Isd o dztsG s oLOddBsHj2MIso (
Ydbojtels" n, 1 Bfdedqui MSdd WottdBlzd Ui Hf
Isdo gzt R OwOCIjtedMisdCl iy BBsdzj € & dzw tc dzr -
dzy t©WOMMd3OIsted as@zy I3 g L Odet MF ! H BIs dJ IstsH O
oLOdBsHj2Msedw d edzdwjls d&O Wistedzsz + oi3f
VIR d LdzOyddedw Wdecbktedqtokzehdn o 1182 WE

[dbBH", LoV EMN] MowLr 90Ols: &OS tc
Mk MistcOIsO i dEmwcgsidzjoec@ dzv tcdz" &3 oL Od s H |
HdzW G OL tso, dzj oMJGEGHO {§tedctsH dzr ftod st
sjdz. It tlsdB3 feduddod + 3 dted ud Ms dj- Wt
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MisdCd o3jydBsdj Skedvted 7 oL OdBsH 2 filde-d 2
Bj dzvIs! o AtHj] diMMmdzj Hses OdedWw OHG j L d sdzdz
ko jteH' R OHCGjLdGdedzr 7 MdMmisj &g M § tsdgtigh’ s
Yyjdedzg" » HdzvW cOLBtsBtOLA = ojh jMmlse ddzd
[HA&ZOSCt or oatsH' , thdse Odzdz j j dzP? ,§ todziy Kz
ftoetse J 66 J .

Ifjtor j djlssH ©OMYjIsO 1 dzjtedd tojh |
f sdish @ v dcODdsHls § Slsj dzydOdzso e B' dz § 6] H dzis
[9] . SOYH'2 Oltd, oRtSHWHhJ2 o &Sk dt
o ts?2 yjddsted BB Hz BHEY dW L Bsdzj Sz tcOo dzO
oL Od s H j 2 Misioddj? Diskds®Bwdzj ¥ Oh 7 ©OL dz' &5«
oL O BSH]2MIg 0o PlREESdzdh @ Bl MO Olst
ksets, o COCks &tsdjSbkdk d o $OCtdE o Od
fslsj dzyd;@Bisssazls B s fteddgv st teOL dzd Ydz 4
RO ted Bj to f tslsj diy dj@BclzifO) ddz@itdet. © 1 O O dffp st !
slkdgsh jdzgd?2 fsHBdEEOs smw OC, ylksB' ,d-L dzC
flsOdzdzj , By des BT dets §skzydls!  cOoddz
fls O dzcdz®. o dCijdstsidg3 QY Osjtiy d Ocdzts o f toj H Mls Oo dzv
Ldzjteedd ditsdzy Czdz, o I[stsdgsigd Mz isds dyY deds s
Odztse fteddzj dzv jIs BB dJted ud MS dvy, Mes tsipjdatzts dg d
v jlsiw kitstjlsdujmMSd dzj HsMsOsYds B
Ut B sObs@lsEgls, ydOdse ftoddj ddd § &
fdzOB " d3d df'datg" dg. [ ' OS] MudlbOj B3, Ut r
COMUj s ¢ jBH @y @edaiznin Mdmlsj d.

] HOddzs?2 OBk & ©OMMEskt  dds -kssd
fMistcOO d OHEjLdoO Bbkidss dj dedzg s & dz
oL OdBSHjNGEDERFKLOOE MO. 1 &t f tdkyQ dts
shjj LOadMmMddshs: Mdd &)y Bsdj S bk dvtsdsts 2
jCbdvted ° MdMmisjd Bl CBcEjLdadds? ety

] ©O0B8lOR [11,12] ftedojHjds o' tsOyj
fisd ¢4 ted - ©HdEfs cdsts Hifpddy di3d 8V LA HNZjdRj =3 ¥ §
O § ts dzddfls j dzv

1 a
_ Ep et E, a1 2.1
By = B+ En - Em 5 (2.1)
GHJ-CBL WWdydjdzls OHGjLdBdzdztse s oL Od dgsH j
o do¥<ac<l.

1 s Ck BftejH] djdd] jowmOddsisionUd d
fited B dels Oz d' 5] IstebzH dztsfylsw o8, o tOBBGIS
BsHi dd, sfdm'eosh j2 fsydshls! oG Bsd
LEMYJtedd3sd delsOdz! dets St H dzWv j &3 B3 § OO
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1 slsj dzydOdz dzOw + dzj tecdw oL Od k@Y @kisD
fduiméda MdMmisjd3 (ojh jMmise) dBisyjls B'-Is!
Bsdzj Cdwtedy & §lsjdydOdass [ 13, 14] :
Ei, = Va‘j
el (2.2)
GHIjj - sIsj deyd Odz! dgOW Qdgjste-@ fj¢p ed3ts@la] RtizHig -tc O L
fls§ d3.

I ftededzdy jdedd BdZdy 02N dna MMjHiP- LI
MOdes © odHj [ 15]

E;; = NAZHB (3132)2’%"{12 (2.3)

LHN T ud idzts ¢ oV @02 063, 2,2, -ud MdzO B dzd 3y ©2 M -
Besdz] Sdzr f jtcotsets d olststetsets o jh jMmlse.
RN sdzf tcf w8 dzd % j dzedj OHHdIsdoe desMmisd f Otec
f sz yoOj &z o' Oy jdzdj HA&zW (tslsj dzyd OdziLdzs?
stz & BsdkjSbkd o Hot2ds?2 MmMdMmisj &) :

1:’
Viz = (V311h,) 72 (2.4)

CHU, Vy - Sl j dzyd Odz! dz' § { dzjtecdd oL OdyBsH

Hs2 dL Heabkrn MmdMmlsj k.

td t©Oodzso jMdzsds SHESSHdEE ©OMsk-y | d
YdilsOls! yd delsteOdz! dz" 3. { OW;detsed'ds

)
d &5 Mudg
L d3j dzj ded W of d3j 3y Bsdzj Ckdzvtedzr 7 OMMistsw dzd 2

Lol = 1231, 3
= I”Ez‘(Ru‘ (U)) + u{ My e { Al )

2 0R: (R =R;(0) 60R: Rﬁ=Rﬁ(0)+ (2:9)

GHRj; 0 -tcQo dzse J Mdztsy d3d ) Bsdz] &2z 2. todets] tOM
lojHjd C Kt Odzls@o dz’ | L dzOyj dedw a5 ff tot

OQodztso J Mdzr » B Y Bz S Edzw tode” = tc O M flstds-w dzd

d oLOdBBHj2MIsedw Heokr d&sdzj Ckd weo dzvw:
fjteor j fHtotsdL o HAz J, mMstslse j Isfmise j dad

Odz' dz" § ftesdLotHd §J W Bls s ezupg Oedzts thets 2 Is !
Emdzse d v d3:

'ani:' T Vz’z’(R:'z' (U})
K. — { = } ) =G W (2.6

&G
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aBV I EE(RH (D))
Eii {aRS }R i=Ri(0) - Cl Rg I:D)

i

GHEK;;TcY JMsCsMmis! &€ &)y Bsdzj Skdzw tcdzts?2 fge w L
dzv jIs MmtsBts?2 Mddsekzs CodmlsOdskz Mmew dd.
Bdzdy jdzedd ceOtedistsdzed yd MEtsets shyd dzdaw sstcO,
sfdMmOdets Eftekzets?2 Mmddzts?2, fp=+K;(BOC5RN(9)) IO
o J dzd W} dzQR; —R;;(0)) f tej HMIsSOo dz¥ jIs MsBS2 @®EY C
dzd 2 ;

Bi-f sMmissw dzdzOY Odz& @ OZE dzP ¥ z®OMIsdfzO Ists,j -9 ¢
Cdzv tcdzOv MdMmlsj B3O BIlsC dzsdgw j Isfqwy  sIs 6 Otcd3
Hdzw ddalsj delmdodz" » S Bdzj BOdzd?2, ftod Btsdz! hcC
CBGHO disdzy Skdzz EY 4§ dej dz2 LW tOMMd3OIsted o C
Ci,Ci-BjLiOL®Bjtedz" ] COmgEOzl | s orB-tstcC
Isj dzydOdztse d3j Yy dsdzj CEdzv tcdzr 1 oL O dzgtsH J 2 Ms

rduY e dydieky o ROYkUEE" 8@V 588 HLtxzO"
dzvIs™ § o EkMmdsdd (2.6), HdY fnediz yd3s ) oEEs
hjd or Oy jdd | :

fii = KiARy; + %.BARL'ZL' (2.7)
[ OCHdBOd dzsj L dgOyj dedj Tddr HshfsdsC
Gweh j g khdseds

afii
dAR;;

=0 2.9

SlsCEHO f kyjksd (2.7) dd&jjds:
j
ﬁii
max_3K2

" 2 Bui

I fMtle jlsmise dd toff dv s 5 dats s & te ts Y dzts fi) Is
Bisdzj S dv tedets?2 MdMmisj o' Gtod GHAdSshHdEd: to
Ndddd BdzdyO02hdns MmMjHj?2 tftjH]jdvjlshw

o = nfilt™* (2.10

ARTX =
(2.9)
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GHY; -yddzs 3 Yy RBsdzj Scdzw todz" R Mo wL j O-f tec
Hd, fjtcfjdHdSEdwicdts?2 dzOff tcOo dzj dad 8 eo-dzj "
dzvw (2.6) 9 (2.9) d (2.9) 9 (2.10-, t
fMsd MeowLd dHj Odz das? Bsdzj € 2z dzv to dats 2 mqms

3 (CD?Vu(Ry(0)
2 ii C;;I R“(U)

2,

Ji'i'.' —

(2.11)

LydIlsr o OART* ¥ B;sO d tBtctOdzd ydo Ow iy dzt
COL dztsy jdedd (2.5), Mz §sHmMsOdss ¢d |
Oy Jddy Hdzw (lsjdydoOod des?2  dzgj e dds-oL
dzj Cdz 9 Hots2des?2 MmdMmilsj d3j :

3 RH(D]RM(D) (C{’{C”’) /2
e 22 b ¥ e 7 il '/ 212
Va2 2( ¢ O P GG (011022 ( )
4 Htolldsttsdy , O0dzOdkzsedydetsy (2. 104d- d

MOls! Hdv fesydshlsd MewLd Hobkn ®&OStEsME

3 (G211 (R(®)
277 €5 Ryu(0)

Jio = (213)

i
“

sOodzdoOW (2.12) d (2.13), §odiyudds
Cbdw odzgs?2 MowiLd Hobkn &OCw@Bsidgyj S dr

17
i, (CEEED 267 (Ru(0)) (R, (D) 2

— Y2 (214
(?111?122)1'“"— C‘ler Cixl 2”2 Rlzﬂjj (JJJJZE) ( )

[ Mdzd fteddWis! , Ykt ydmdzts oy Bsdj S zc
JHddzedylz  dzsh OHd OHCGjLdBdedese s € s5dzlBOC Is (
fMistcOO d OHEjLdo O, O cEjtdkjlted” dos-Cd
Mlstsw dadz" | ydzj dff 2 .01 4z)tc Odgtslzyj dias{ tsB 1 j H d dzd Is ¢

1/
e (CHEDY () (Ru(®) Ry (0) 2
!:ﬂunqzjl'r‘ CL{IEI CflCE”;._ Ry, (0)

Fix = (2.16)

[ Odzdzlz 8 C s dzMisOdzlslz sy des dzOL 8 Ols ' H -C 54
CGjLdsdzdzse s 9L OddisH j2Mlsoaodw OHGjLJdoesO (
tcOL s h j2Mw Mmigke s, j L YBdzd yd Miseo © "o w L
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dsmMisd CdlsOCIsO d&jyHE MEBMmMlstcOIstsds d OH
Bsdz] CzdzORBd OHGJLdoa O d Mk MmMlstcOISO. ts M
Ndls ddaW stedsOyde t ftedqtesHy oL OddsHJ2MIS
Gijd3j lstedd 1 Issets € tsdzls O CdgCh, O dadoudpingShtsj2 e sy
Ldd. [l HO ftsdzeydd zftesh jdedets o rtdcOy |
dzts?2 MewirLd Heolkr BOCHSMEST dyd MEdr dsdzj €

17
O3 = ¥12(041105;) 72 (2.17)

I fMikyo] jMdd fedesHO d&jy &Bsdj Lk dv
&Y edyr & Mdflsj BOR JBiPH B tRdzEd) | s Hediz@ § 00

Ciy = Cfy = Ci 018
Ciy = ¢35 = ¢

[fMdd o MdMlsj BOR toj Odzd cHzj:OIPHR! )tsder § s
BsH j2Mlsadwy, dBsyjd3 § sdzsy s

R,,(0) + R,,(0)

. (2.19)

Rlﬂ (D] =

sO0Cddy tsBOL 53, 9 MmMdzkyoO,j dHj Odz' dzr ~
6 Odzd L ¥ MY Is5e)-BBO @B s | | | OdOd BisH j 2
azdL Cky @ Ru(0=Ry(0). 2. =20 g f sdeder 5 s dzj €
Ctodzls OC Issdz dzO GtsOdzc{lU tcOLHJdZO WOL,0-H
4 ded H 2Zfadzjj e ts o9 dH O

1¢

012 = (0410,,) 72 (2.20)

g4 bkyibsda MSCOL Odzdzse s o' h j, O dz0O dzd L
Vo=1Hd" dJHjOd d &2 dsdjSkdvicd - ndikj d
&d o MdMmisj BOR tj Odzd L b4 Jsk® O dis diphs oF t§2 -fipce@
flsa dw Mdzd dzO -Hijde@Od} Mis@dz] oL Od dssH j 2 fls
Btsdz! hdj tlsCdztsdzj dzdv o ccjtd3ilstedd OHGJ L
qd3j 6 sfmw Btsdz "dj tOLddudY o g <k ddgdnuizd
Yd © ®BtOLtsoOdzedd OHG | L dtgfzdzstsilz’ € s dzlfs) @O
HJj-lcOOdz! Mtse "™ j oL OdBsHj2MIsadv, dets d ff to
CoOdzj dzlsdz” §j yfppT1.L dt, J LisEdg'HIDIsT OdzOdzdL O [
sldsidlsjd d' = ojddudd ftsydksihlsd OHG]
ftesydtsimlsd @HIEsjtaOfse00 fds jipbink O dzj dz@ 2O ted |

ljtwor j Ited Mmalj d3L scAOBOPMHIs dL dzd dzd «
ftesydetsmisd OHGJ L djsHiatias ¢ isO 1§ dedflalpd2S 8108 Wathy g ¢
ssds 1 WWjSIsdeodetsmisd OHCGj v ¢ sdpdiedgds jo LLORfady)
fsLosdwels fMHj dZOk! tyjdilkz ftosydsihmisd Ol
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CBejLdsdidzs? fesydesmisd OHGjLdo O d Mmks
By Bdz] CEdzvtcdzse s oL OddBEIsH j 2 Mlsadw . juOC
ted 3y dzls Odz! dzf = wddEdgds & @Hse Jfucds dzdets e 5 € s dzls
By Bdz] CEdzvtcdzse s oL O dBIsH j 2 Mlsoadw d3j Y HE

Lk\. \\ I 12=0.75 . I'I Il'ull l\'\.l I 112-1.00
I"..I. i \\.\ po i | o1 1.5 |II I'-.\I.\- \\\ [ oz
&1 .I\- \ :u 75 &Lo I'.. I\\ ¥ :
‘\\ \_\H = (1] \ N —1.00
\\\x S ) \\\>\_ﬁ_‘_ :
Il % ' ol
| |II \\II - Y1z c )
1 I',IIII '._‘\l\ " -. | o | | 3 /__./
\ N : 1.0 = 150
\_\\ T~ . = e - —_—g22
5 \\\H\-—--. \H\q________::“'h = o = —
o 1.0 — _1‘:_ n _‘: 0.0‘ ] 0.5 1 1 0
tdfm. 1. [lsdshdlsjd d j d d dz' o, 4 fddschy das@n Isddfd X
SE s s & s CrG L B dadge? cfl]’llg S O @OH B L
Mz yoj o oj dzdydde St WWdydd sd3 L WWJ Slsdoe datsfr

10 tMmdese j o7 hj dL dztsy szdziscts, B O-d d34
o dMmd diissMmils: Mmddzr d3j Y Bsdzj Czdzv todats?2 Motev-L d
2" » MdMmisi B3 cHebrdhffddzsd - Mdmisi &.

3ltesydesfls! OHGjLdsdzdzr 7 Mtsj H
HdMY j emdz" = MdMmisj d3

t OmMmditsilstecj dedz" § o7 hj MsBKGOY jddy &
Badzse sC sdi3f sdzj dzlsdz § MdMmisg d3r , S lststerdg-
fsLdydtsdeds’ | d30OIs | tdaf @dgls Of f) tetgo detcds H dzts ) J
weodwjlsmw s, vyt dd tfdhm" o0sls, o5 s
fsdgj dzlsdzr 7 BOIjtcedOdzsa. |1 Istsyiyls® togzdps ¢ i
fsdgj dzlsdzr | CtsBftsLdydd.

1 Of tod d3§ te, dzj Stslstster j Htotsd3” h dzj dadas <
Hj ey Ols -2H0s Clts7TRY tsdzj dzlstse [ 17] . 1 1 ts2As-Mme v
Hd d3sMmiIs! ©OLOBEBISCd dzOkzydz' =~ tSMdetse fiptsL +
dzso j Bt sdif sdzj dzlsdz’ = dOIsj o Odzts o . J
fsfrlsCO tOLwOBBISSd tBh jEdugj HEmtsdztstsd  f
9 JHJjddY YBHBBAZ » MdMmlsj d3,  LOosdMmdditsml
odzzlstcj dzdzd r W OC Iststetseo. v OC B2 HSSHABH K&y
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t OmMmdiislstedds o COyjmbse,] Htodd3jtce® OHCG
ledzfr]lstGIzQuq’q’ z0 sshdgésP, hditsdfplkt @ § CF df
dZzOB st Mdzsj o dL tcOL detStetsH dz" 1 d3dzs G 56 5 d3t
BdYHE MtsB292. (rfdf'ip ftetseo jHjddw OdzOdzd'L-O ¢
htsl) L dzj d&3j dels, Mtsmisswh d2 dL yOfmilsd Mmdzsw
3J dzlsjON tHftdafgfd s o Oded d § sHEsB dzsets S B L
JIs MatcOdgv s Mw EmMdzscedj tH s dash
HgSCEdwtedets tsfpd Z. uvOSCt] MtsMmistswdzadj
JLdtsdzdztsy MtsjHddzj dzdy [ 18, 207 .

tdm. 2. AttOcd3j dzls CtsdmlstelzS ydd dz0 tsmdatse

L dzj i3] dels Otodetsj] OHCGj L dtsdedetsy Mtsj H d dzj

RHJ Odz! detsy OHGJ L -drtzts s Oftsj H dhdzj ded fzj dz

&z¢ B" R 9 dHOR d&OcGtkzy jddwy w©OLkzh Ojlsmw ¢

OHG J L dtsdedagtsts I opdzd Mindztse 2 ) . t OL toclzde-j dzd

dese s MsjHddzj dzdv L O HtejHj ZOBd ctcOdad-yr

tckh jddv tBr ydetsets CtBSCE | dzdzsE s Iso j taH-5G

GiLdtdedetsy] MtsiHddzj dzed] tBtOL 2] ISGhwi jPo6Ed

Yyodzt dzs? cteOdzdyd CtdzsOCISO BBdz! hj ddzd t
dL 1 dzj 3 dzelsse OHG jLdodesets h o O,

[OIj BOdUjMSd 1t By ds LOfdmols:

s {Jl, g, < 0,

conn JZJ Jl = JE (21)

G HAY,, 01,0, - tosydatsils: MmMtsj Hddzj ded v, OH Gdg-L d 8
dzts .

vdfdter, SCBEHO dB" d&dJd3 d@tsHjd dHJC
By dets s IsOlss Mw  or wodls! sfdzts e dz" § L C
Hj2Mlsoadd ©WOL ddyds 7 odzj hdzdn d o dalzlstej dac
fteddij 6O tOmMMmMdtsisted i3 dL 3j dizj Aizd f) s I Hedsdaatadn
Hj2fMlsadw odzjh dzgdr W OCIktstetse (Isj d3f j tcOIslz t
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l s d&kj jlsw Btsd h 52 &BOMMde dHj Od
Shdss ] SHohSEE HrshdeeEPOUSEEEo BOhihJo
By dzs OLBdIs'sfdeQ HG tddftstf ¥ Hdzw C OYHBD-JdL
s hj jofdgw sy ded i, zOf to eammle fLic@o duisftastofiis-d ¢
tcdo O] e ts W OCItstcO. l1ted 1 Istsds, J Mdzd dzOcC
OHGjJLdea O d MEkeMmMlsteOISO BIs oatLHJj2MIsadw

a; = fi(x) (22)

7, = fo(x) (23)

sts sSsGHO o MmMttslse jlsMlsadd f EkEMmdzse djddk (.
dzj dzd Vv dzOX X @fijlsCX) BEZH jIs t0Oo dzO ff tetsydatsls
EyomissX<X;BlkHjls O d&zO ftesydtsmisd mM®OBs Mls
ud mMlse j  d dzdz® Mistc Oy didd3s fLte@sond] fipfgfoglisrislse d tc & O y
Ctedots?2 { totsydats Xt tdnjsHj fiyls Q) digddByzirssls dzO

a

conn W ’

0.00

0 X, X X
tdm. 3. sOuydfmlseojdedzr 2 S"tsH Ctdots?2 L Oodmd i3sml
OHGJjLdBdzdzsG 8 MsjHddzgjded™w (1), OHGJLJHO (2)

lted LOBBd dzy dLEZYOj d@3s?2 ~OLOC IS to
dzj dzd v dzO@ Htekzecd] (Y COLOIj dzd, d&oOf tc
~nOtcOCIsjtc LOoadMmMdBsMmisd dBsy jls L d3d ded s+
sBlkmMdzso dzj dz S sdeC tcdtelze N dlsigfil @H &3 Ldaf odgd W fzd
LOadMmMddsmisd dL Eyoj @gsets W (Is
Is. H. ) .

q
fn
dz

Is
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lesfdajHdd LO Isjd, S$OC dLdgjdwjlsiw |
d

fsH otLHJ2Mlsadj d3 oadzzlstej dedzj G5 MistelzC Islz k&
GHGJLddedéfs? ﬂ]df@@MJfr]ISSJ fteddj 6O tPhMmd3
dzj dzdztsdz, W dECMdtso Odgdetsdz o dH | d&Octelkzy j dzd v
BOMMd e dHJOdZJ dZ" = OHGJLdtdedzr = M jSydf dzj c
tcOL &zdydz"r = OHGJjLJotso:
Ay Ay As, o Ay Ay (24)
ltod ssds diisy des f sdzOG Ols' , yYlsts { totshydatsf

fMlsodw Iksd C ©HAECE K. o @B i ddaics  Is O ¢ st
Wil wodwls! MY fodcHO Sddcsd) s, ORhL J
MisdW S Olsstetse d Is. H. 1 iddnsds lsipdizeQ O jiy ety
TsHd RS feflsesdlk! L OsdmdEsmls! f tsydesh
" OCIksEO

a1 = ¢, (X) (25)
d LOLj B fsmistesdls! L OodimdBsils! { totsydzatsfr
O conn = P2 (X) (26)

JudodHdets, (tsdkzkzyj ddzOW L O dMmd smMB+ B
yj dedeE® RdMysmMCesd Ck BHjls of § sdzdgw Is! fw

Clsts Bl d Msots foLosd jls dOE {
odMddsMmisd MtjrHdy 2 (sydshlsd OHC | usd s dz
Misd SHdes L C(tiftdi dzstse OHGJ L dydedzts:
dsflsd OHGEjLdoaO). [ dzw 1 Istséts dzj 5B tSHJ B
ftcjHTr HEh jets OHGjLdOoa O d&jdz hj ftesydssmls
e j el k) :

_{1|{ j1|{§§ﬂ{“_ {r::_rj{ﬂﬂi"-‘iﬁgj (27)
(dzgj L Oadimd diis sls tc O MiMXEO s tehdpORsmg ez’ WP CHst
fsmistesdls! d kB ydsiids Gdyj L dsdzdz’ = M5

Efanﬂ = Egoﬂﬂ < Eal?ﬂnﬂ S J}cann e 2 ﬁ;?qmm (28)
ftcd Msf sMmisOodzj dzgdd 1 Isdr Hokr wWWHY By
dL d3j dgj dzdv ftesydesfmisd OHGJjL dBdeder = MM H
WOSC sstetsad (@dymj d SOyjmlse jdedzr 2 ~atsH

] mmdHd Bsd3lz, 9 WWHE OHGjLdJdoe BIYH IS

dsfmis: Cobstr o @0 ¢ Gothiday smise j dedzs E
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MesdHddzj ded™ ) ¢ tetsydztsfigls,, *0) . B dedn Sdgj2te j&  [xip
ftosydzsmisd OHGjL o tso B IzH jse jtdagwdite Quif tc iy ¥
dzts iy Is ! OHGJLdtsdgdzr = Mmtsj Hddzj ded 2, fsCO
ftoesydetsfils! OHCGjL o O dof M. .MHiscO®lEP] MitclOG dav
fs2Hjls § OtcOddzj dz' dets s OB Mydmi.

O 2OdzdL Jtelzw § sdzz yJ dedzizs L O d nd dIsfgis*
oOW LisdzO R~ OtcOCIsjtcdz® HdzW OHGJ L dtsdades n
sj dz' dzgs t©Oo dgs2 dzbdz . v OS2 Ikdf MsifHddz
sdedzr &3d dHj Odz! dz@ i3d OHG jL dtsdedz ds s H d dzj
OHGJjLdtsdedz d3 Mtsj H d dzd dzd WOB,G jor OIS tshg "da M {fj
Mz MistcOls O. J Istejls! j2 Ltsdzj fesydtsmlis:
tcQo dzes? ( pEpisigOEO. Clktsls sdf OHGj Jd sdz
sOIs: dHjOdz dz@ 58 OHCG j L dtsdede disd Mtsj H ckhdzj da
Is § tcdzr Hdzv OpjjHdejdedsf 22 dz20 tsfhdese j o6 MKk
ltedyd @3 9 ¢tsmdzj Hdzy &3 Mz yO) Mdzsoa © 5w o ¢
& | OHGjLdBdady | Misg wdds dedv, § M sd § b
lted L O3] dzj tsHSzz®s HigPlz B RAdEOMCAs j tc @B (S E
fd BshiSd (dgiddafiusmw . 1 wlfiB ksl NHEgdOOIs! f
d eodzjots d, MmMtstslse jlsMmise j dadats, BOSC d &3O«
dzdyde Ols! MW ddzd Mmdzdx Ok’ MW o L OsdMmd
sz Atsyjlsmw et  sHYJ s dalzls! fyls aytlsds
t6j HJ dzj dedets?2 Md dzd3j Isted d .

u-_{:mm

Iil IV v

0 ‘ 2

0 5*1 ﬂ-l

tdm. 4. sOydifmlseojdedzr 2 ~"tsH BBBN jdzdzts?2 L Oadmd

ZOftewy jddY OHGjLdbddsets MsjHddj dzdw ©ls Mt H
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g3z stedw L OCdzs yojlsmw o Istsdd,o diplfstsh
dzj dL dBjdedlsmv d fted LOR dzj kst MHGoMmm
dzd?2 BHdsets MEeMtcOIO, dO d&dOMmMde dHj O
dztso | tSH dzs Apd Ow@Ldzdwd = MEkzeMlstcOIsso :

S, Sy, S3, . Siy e Sp (29)

sO0Cddz tsmM@E@adas g5, d3H jdz' dzf | ftoj HMIsO9 dz,
MOoOksdz ftotsMmisj2h jd&s 9 0tedOdals] OdzOdzdL Jqtetso
COC¢ 9o ftosyjmmj dr Wtcdkdtotseo OdzdwV, KEOOC ¢
zdL fsLotdzw jls tSlsHjdwWis! ¢ dzOe dzr j dagfjtedsrw
olsstotsMmisjtf jdedzm » W OCIttotse . 1 tsdzj | sts@ ts,
odzdwdzdw tOLdzdyde » MbstekzCIskztedz" = dL dgj dzj
desflst OHGJLdBdedzr = Mtsy Hdded dad 2 .

vg B daj Bjdajd, dzgj M3l dzO 1 Isd tf-teda
Misdy j dzd d ofipets Iste jj Gsdy'lsdz" = OH G jJ L dtsdeder ~rO-Misy
dJbsfmv fC0O0 tlsCter Isr d3. r dzv bkmlsteOdzj dzd w !
syjdeSd Mlsjfjdad tslsC dzsdgj degdv ls dHJ Odz' dats

1 jteo" 2 djIstsH dBsy jls Msmisswis! o o yd
dL d3d dzj dzed v § tesydesgOd deh)fiplg di ddgj den 2§ s ydz
OHGJLdBddtse s MBjHddzd dzdWw d ( tesydetsfiyfls! &
sdzdese s Mtsj Hd dzj dad W :

id (30)

_ ~re
Ao-conn_o-conn Oconn

CH] ddudi@BGssL ZOyOsls t©j Od dsj d dHjj-Od
v metslke jlsilse j dedzets, dJdzd, o Mttslse jlfmise

— _ _ _
Ao . {Jconn — Oy, 7y < 25 31
conm Eggmz — 52! 51 = 52 ( )

I ststets? d3jlstsH LOSCds yoOjlsimw o Ekyjjsj 0
Odz! dzgsets OHGJjLdBdzdesets Mtsj Hddzj dedw BIs ff te
Sdets B' dzs dH | Odr dzF &

a

Conn

K= (32)

—id
T ronn

ddzd, o M tdpdieiofmflyedsf o 2fi} )
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K=19-re (33)

f sz yj dedz" 2 C st WWdyd,j dasOLdgEsdigleas df@sL WeeOD Ids
Wduydj delssdz, SiWWdyd] delstsdz dzj Mstsils o jdls s«
Gshlss2Csmisd. | HOddsd Mz y0Oj ft OdOd
CoffsLqydsddy & EOhPLEOirEs | EEILE s W Wdy
ftosydesmisd OHGjLdtsdeder = Mtsj Hddzj dad 2 .
RLBM sts¢ fttsydesmisd d S+ WWdydJj dzls tej
MsjHdde] dzgdv WOCIkdyuj MSd wodzwe Isfpw € te@-Is j t
ZzO, d ftjHMmMlsOodzws s Mtse 2§ Wik jda® jydidgr Asils € d
PpF .z &) (34)
K= A2,2, &) (35)

[ OdzdzOvY Y tsMisOdetso C O ftesB dzj 3 ff totsmezsm
~nSsHdl o Istsd3 ydmdzj d Hd&Y OHGJj L dd=lz R
dzj dzlsdz" = ROl jtedOdzse. 1 i sz thdtsg dets 2
LT 908 dn BOSCMHBOz dzf § ©lIs§¢ dztsdaj diag dzdistfAs o f
JHddzj dzd?2 B®BIs dHjOd dz@ =n. 1 yYyOMmlsdesfmisd,
SHds2 dL  fz tc CdsjsdedgOF¥ BEZHJjIs EZHtso dzj Iso tste
Yomlsdets?2 ftetsdL otsHdts?2 s dMEtsBsdizke §f OtcOd

(aaa) 0@,

= M4ax
dz; | 1SisA dz; (36)
(GE{) B dd,

max

ltod 1t Istsd3 sy o dH dets, slalsdsts dag lsizeld) y Otsly dzg
(Ac<0,K>1) By jls ESCOLT 90! o0 {§ted ydis ,
Odz! dzgsets OHGJjLdBdzdzsets h o9 O. 1ted {1 Istsd3 dzb
SlsC dztsdej dzd ] tSlsAcH R KOd) distsyd daj W o dzv j Isf
ftodyddes?, o st s@pdhdijadzdy . [ Misj Mise j dadats,
Bsekzls ftojHMsOodvIis: d OHGjLdtdzdzr j s+
sl dHj Ode ~fskiNsl).  (
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—

F
P

2

1J

A —

Zz

T )—\-ilF\B

- ¥
a) F b)
tdf. 5. CdzjoBjdzls' OHGjLdBdzdesE s Misj Hd dzgj ded v
1, 2 Mmzgdsephdsd
COyd mMsej dqdzdzt MistcOydd 1 Isdna tshdefs-o dzr
sMmis! tOLkzh O h jets dzOf tew ) j dzdVW tsHs Ml
dqodzdzsets MsjHdodzj dzedw. 1 ted Istsds dzj 5B
J dodzdydw Istsdz? St s tcj H | dzlp dzfzts d3tHH-§ dzE
dqodzdzsets MtsjHddzj dzedVv Mdetsoa © ttOMMBEIS te
s 4 dzj A3 dels, MmesMmistswh d2 ddfipyofmisd Mmdsw
ltejHMmMlsOaddz, ybt mMzs2 2 ( MEkzs MiAEBIs)
f stedj dsoOoydi? Hd¥X dxOyihtz das ¢f dbs ) Sagayls o)
ydd HBeotsd dzs yOmlsts dzOB dzé H O Isfpw  dzO0 1 to
dL e ds?2 &OMmMhmr BPIs ftcdO® d®) dz( dedzs & ts ) dgt
A).l mMeslse jilsmsedd M Hfwddwists2 oBsHJjdzis M
B'BZH]jIs tSftcjHjdVIs: M Mdzj HkeEhNddE BBLOL S

T4, Og < 01,05,014,0p
Oconn = Up, Op = 01,04,014,945 (38)

04 014 < 01,04,05,0,5

Osp, Oap < 01,04,05,014

GHJ

o _ gl = Hj_, G_l ﬁ': JA 39
14 JA 3 KAJ JA ‘:: Jl ( )
g e g, - Kyp, 0y < Op 40
AB JEI 5 KE'J JEI ‘:: JA ( )

Kl,Kz,KAB,KB-QISlWWCquJdZIS tGJ Gdqu quc
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OdzOdzd L sz yj dzdetsets o' 6Oy jdzdWw EZBOL T
o jtondatsisd BHdsEts dL SCSoRftsdyj delstse @G j L
90Ol ftesydstsls: ofMj2 OHGjLdBdds?2 Mdhls
ftesydetsfls: MdMmlsjdd HB dOYOEZO diisH dWsES O
fMzsw ¢) ddBdlsdieses OkzOM! (tesydesfls: ss-fyj
HAWdSeoydd feosydtsnls! ndfpsgmls! ¢ dzdimsdisfde)
ded y4 ¢ sdzls OS¢ sAdBRJ q O fipdizg jyg § sfdzj RBsHJW
BfStesmMdzsjo ¢ d 1, dO dadi3dsydkds s igo St
SBOL s, oL @y ds Ffed jifiusj Hsjp @ dais ¢ s OF tsc
LW Wdydj dzls O oty Ol Plsyd{,d HEs (st h-1 tot
sOjIs dzddgj 2 dets, O ftsfdzj jcEts HtsMmisdy j dedw

] COuyjfmlej oltttsets ftoddj O tOMH®RSIS
dzj dzd j 1 tstedj dlsOydj?2 BdCteshmdzsjo - tsfr
posdz dzs yYQPEtsE My Misa®)] 6OSCIsdSj, dzOf i -déj to
dzsfls: MkeBMistcOlO dBesy jls dst Oz iz e B d |
Eh j2 MjH' . [Mdd HAaY {Isséts mMasw d&s j M
fMisd ftesydtsmisdzer 7 ROOCIsjtedmisdS d BOIsY-ted €
k2 HBsHjd 85 MdzOBtet Lo j dzO0 f tetsydstsfjls:
Hizs h dd3 BB tOL t5d3:

A =B —4 =B

(T4, Ty < 05,07 ,017, Oq2
58 -o+a67 - (1— ), GAGEil_;a-l g
g retay-(1—@), &.07 <&5.005,00
'Er:r:.*rz;"_'z'e I:"_1 {.1 ﬁ"-:':}‘l'g ", 51 JAJGE Gia 515,.. (41)
o - t|'J+l_‘T.1 (1—¢), &b, foigia“lag
i Et""'—7:1 (1 —¢), E1:'51.!5;: ‘15:"‘11“_:'].9151‘42
\G - (1—@)+55 © 5,003 <0.,05,008
GHJ
i {aﬂ-ﬁ'g’-‘ o > ol
012 =)= .pd —a (42)
1K, Oz -~ 03
ol KB, @ >ab
%:{-'_ B B (43)
gy Ky, Gy = 0y

GHK KE K KP -Csi WW dydjdels'  toj Odzg t O=yed jof tdsf ditas
dzOvW Htsdv Azd CHesdipdasivdzdzlz ¢ § 1 © g dz) g 3t MO B e j L
JHddzj dzd 2 s ftetsydesmisd dMmrtsHdzr 7 CtBf C
sls da MBHJjtey OdzdWw sy dets  tesd dzdzé Misad tets
s, ot eofmjrn Mzezyowana, LO dMmCdzt yj dedj o3
LOodMmjls! t&dhishipdgBdal fdazd o COyjApEssj
Mskzf O ls cOLBoatLHEMNd | oCdzg yjdedqvw, dlsts
Yydoe Ols! Mw dzddgj 2 des Hts ©Oed Slyfjdgl g 85 L datl
fesydtsmis! MmdMmisj ¥ ©MisOjIsmw dzj dL di3f elzdzts
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fizsjo BEHjl GittjHj kv v Mesldsh jdsdj
Misds Ctodftcdy delstso OHEjL dsdedets?2 MdMmlsj ogr .

[ Misj Mise j dedets, yYlsts ftedo jHjdeder j ot6h j
Mistc ©dzj dzr &ZzO OHGJjLdtsdzdz | MBsJHJdzj dedWw d
Udmdz0 ke esirdedmstr ftcd Octj ¢ Olditse s s

10€C dz¥ yd deq d

¢HGJ qw dBixHE ¥OLOB] o C BSaz@ysdzd-disd
Is ts tc sftcjHjdwshd?2 Mot2MmMlsoa® Cdif sL dyd
u’tclsudzisfnlsc[ OHGjLdBdzadese s fMtsj H d dzj dzd W3- 9 O
fsyddzdzr = dBEOIsj tcd Odzts o .

103 B &ZzO tOMmMmdBslstej dz20 dBsH jdz2 , oL O(
ISBszndzisadszzdzOW dmC dzt ydilsgj dz' dets Mmd dzOdid o3,
Mddz -H @@ Oz MO. 1l sdzzyj dets or" Oy j dzd 4 , ts e
By Bsdzj SEdzv tedzes?2 Y duj M Er EOESihszy tcd
GjLdtdedzts? fJtetsydesmisd {Isdr MmMdMmlsj 3.

lojH]jdO ¢ tsdzfls Odzls O, zOL 9 OdzdzOW  Cdst W W
sdzdzsc s oL OddBsH j2Mlsoadw OHGjLdeO d ORkzsf
Lizsh j2amw Mok elfOw@Ilg,L 9 tsdzdoy jJmisfod@ fifso- WLty
Misd CtsdlsOCIsO BjyHEZ MEBMIstcOIssd d GH-Gj L
dzj SEdzOd OHGEjLdoa O d MkeMlstcOIsO. stsMmo j ¢
ddeW stedzOyds s ftocdtosH oL OdhBsH 2 Misasdw
Bistedd { st O Is@mdse &z? d3j -~ Odzed Y f

lteso jHjdadzr 2 OdzOdzdL fsCOL T 980 Is, Yls &
OHG jL dsdzdetsG 5 9,5 OYHREH jRHNIs®Hf'wdzr = dBsdzj € Iz
sHd dZOC s ts?2 @ j siiggzébtee j HdMisj ZOR toj Odzd L [z ¢
H j-ke®@dz! Mtser j oL Od qgtizy 2 figkOe -effrjj @O dzy Mis@ ¢z j
BsHj2Msadw dzOC &zOH'T™ 9 O8 Isfqw B tsdz' " dj BsIsCd
Mistc Ols O, gqdzd Hftdddlsj d' ds dd&d s lsmw Bt
Mos2Mlseo OR,<llstsgm@zd yj o tsB tc @B tso CCdmfdgls C
ZyoOmlsekze Is dzj IstHdgidOOdidg@m™ jj loQd®d i3H j 2
MlsMmMlsozt Is otHBeSHA j, dtsdede" | d € e Odzj
WiClsdodesmisd OHG ] LdGHgdeRlets oL Od di3sH j 2 Mise

Il sdzyj dzdzr 4 L Qo dMmddiismisd, f sSLfglsdzy ®isc
Lddzdzsets CtsdzlsOCIsO, ddizjw ddaW sted@3Oydu- ts
GjLdeaO d MkeMmMlstcOlsO, ftod dL o jMisdatsdg- n
HJ2Mlsodw.

ltcjHdzY j d2 MistekzCIsktedz" 2 Y SHAtSH, HBLSO
dzd ydz" § WdLdud M dit Mudlz O dets g d3tstisdig dlis d
HdzWw d3dese sS sl tsdzgj dzlsde” ». 1 B8dzj § IStSGt5, HEC
HdzZv OdzOdzdL © oeMmjnrm MEh jMlsolze hdr Ctdzyj
Ll Issetts dzj sBrtsHd®BS M Tsrdyd2 GCOYHEBS2 S
st dlW dydj dsO tj OdzdL Oydvw {f totsydasf
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) sdzz yj 20 BB j dzdzgOY L Oo dfMd Bsflsy - o t
g2 ©ls fesydkshlsd dMisHd & Csd&f sdy dzls e
ftsHjtey Oded™. | Bd hddilse j fdkudisedinjts
sls MemssY ddy GBfCtsmdsjs, Weteddky h dnQ
ifMlzd o SCOyYjMmlsej GHdses dL &JSEshds] s
Ists ftesydesmils! MjHded dzgdv BEHJ IS ko jA@zd yc
Ud ded ¥ sfdzy jot wmtkBBEY | Ghhis] 8 sMisO]
stedldyujMSt) MeHjteyOdd) ®RBISEsmdsjso Bl
bHjd d 7 fsydshlsd ° RO©0Sljtedmisds ¢t

ltcdojHjdedzr | © dzOfMlstswh j2 tcOBBISjs- 60O
flstcOdzj dz@ dzO fM@H & jdLz] EiEEdy jo ROIsj ted OdzOR
UdMdzO0 BdSeshmhs] o @ ide@isss cits difddhs t vddz

1dzOG sH Otcdats M Is -

bolsstcr o' O Ot Is Moty B dzZOGtSHOtcdzsMls
MBIzt dzM S sets Isjmndetsdzedyuj MEse s ddzMmis sz s
te dddz| iz , LO ftsishs 9o Ijrdedyd ME2  SlH-GBIs
Yj dedz" 7 tjL kzdzt sOIstse .
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uvrs 62 629. 7 502

CCtdzse dWdglsici(yulzi dz j &) Ol s &
sjndsdsddafsj SIsT: &jlssndSO df
dmMststedw, fitmMfjCisder

stedyjoemecd2 . 1.

HSCItste Wddazsmsd MSdas d&2OEZSE, COdHdHOIS [
o jJHEMN2 dOkydfIH jipts tadzdmplstisit€d d Isj rded S d d
R dzislrfldss®© dMmiststed d J MlisJ fiflsdo tLdgig@iddd W . dr . Is jI~C

svkrich@mail.ru

¢ dzdzts Is Oy dzd € ¢ Isfpw  toj L 2 dz I:s(DIsr d finfg dzj |
f4¢bstse birnddidodiineedd( udmis" ~, ¢cL j d
sjrndzsdzted?2 d ftesjSIses. [fdMOdZO didstsH
CO diMsydzd S sos?2 BOL" d dL 2y dzdatsfylasf.
cdydzer = O s Mdi3dyi MSdna Isj n datsdzsc PIlsd |
CiXoXXlool.tedo JH]dz" Hteddzdter © o©dH] WWwHO

jChs®mj HdzsY j &2 MY d M Cdzs o Rjo Ofs T 1o jOus ) 629 4s d o
dZ | Ol esSsmMiduimSd) Ijrdsdsedd d of s,
Bz ddtetse Odz' hdsedy j of oatsH' d toj CsBjd

sdzs Wjor j OMdesEamBd U MSdj, dMhlsstdy,
& dr jé ljrdsdscdd, {otsdydy, {Csdscdw

Abstract: Publish results of research of ecological aspects of technicie, hi
tory, ecofriendly (clean, green) aerospace technologies and projgeseribes the
methodology of the research. The characteristic of the source base of the study
Made the periodization of the history of et@ndly aerospace technology anat e
gineering in Aeronautics and Astronautics in the-XXI centuries are examples
in the form of a number of personalities, their ideas and projects. The proposed lis
covering new and promising efoendly aerospace technologies and projeds, a
pects of greening. The main conclusions and recommendations.

Keywords: aerospace, history, technique, clean and "green" technology,
evolution, ecology.

lodHJded |

]l MsOKBO)SC s Jueds  fdazls Ols d ez s e C
d d3. dORd dzso O I @9 J Wi dgdzts @ Ols o dzts?2 W Iz dzH
1Rt ¢cstdydfydodddy 6sH ea@scdud ME g Of
ststedd Isj ~dzd € d, Isj ndzsdztse d 2, Isj r desdegs G ( °
ctse twOLoadBPUL & @zspt@tchﬂsdszBﬁJQﬁ]W i dzo dzts
sOdzt dzs?2 1Rt Yt dmststettd Isjrddéd o 2017
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Airships as a unique platform for developing new
technologies andmplementing non-standard engineering
solutions

Gumarov V.A.
Editor of the site of Nanotechnologicabciety of Russia,
aguma@rambler.ru

Abstract: Airship construction is reviving in many countries. Surely, it is
still early to talk about the lapsed mightiness of sky colossi, but things are coming
just to this endIf capabilities of airships are considered on a large scale, it will be
clear that ths transportation means, now sunk into oblivion, is a unique platform
for developing new technologies and implementing-stamdard engineering sol
tions. As for a technical aspect, beside the already existing techniques, in airships
there may be implemerde t he 1 deas, whi ch have nof
and which so far exist only in the heads of engineers and designers.

131


mailto:aguma@rambler.ru
mailto:aguma@rambler.ru

Keywords: Airship, Airship construction, Technologies, Techniques,
Transport.

lojHjdzd] o Is] Bz

stekzh j ddw ¢z J d2@dgHetf @, 5 ZOR, C oS totsdzOe
clddzH jdzBztIce ©Oe, Mdddik¢d ctewh dn tsB dESdIC T
M cOLjls ofmjcets dBdwO, GYtmisOo ddd ¢ tgj-fils
By dedzd S s Mossddidd CcteOdzHdtsL dz" d&3d ftetsj ClsO
B Mlsts Oo fOMIstetsj dzd
18 OoadOydw oL wdzO o jtern dz2OH otSLHEAGY
Zzyhj HdedyOBdzj?2 ot ofMmjn tjsdusty dzd§ @ tsh
900 &Bte Etlstsoddmw ¢ ot2da. ¢ o SOy f
Hj2 Moat?2 Mdzj elssdesmdz 2 c®EOS ff hiyls ts 5 jmta] lez
Is dzj Msdgdzj dzdzts, + WW jCldodzjj HJted OB dzj
Liso OdzgdY HAtdyOBdzj 2, Ibts LHjMm tded jo-d3 ¢
d hiMmlis

¢

= Q. Q. N—

z o f JtodH and313dz;lsod3q’ [ 1] .

[ MB jdzdets tsyjodHdes 1 Ists fr]IsOdztsoaﬂJsffn]lyam
L2 COjIs offtes or ydoOdedw o WsttdzOlsj
| hztemtse o IstckH dzsHSMIsEY dzr - IzGtsszO: i c
J or Yydtef Odzd. wvjifite! ftodh dzs otcj dIw- Bt
Hidz d3dtc® wOHdrHEMBEBE @' tfL B3t @ dzdzT odts | dzc
Hr, Ctlstster j, oftesyj d3, dzgj B L HSdzdz .
fjtJH yYJdksesjyjmsotsdy ots o j Mm! tctsmis o Mmls
dzr dzgy Hdzw ~tLVW2Mmise jdzdets?2 HJ WISy dz' desiylsd
sisilso vV Isjrddyd MSdrs oL @ISy dzsMisj 2 HB

fh.ju Hdtedy B dz 4 fnJ | J' ) B'B s21s
JHO 9o ftetsL ] HddY OB dzV O3

10 MjetsHdwhdzd?2 Hjdzr ftesBdzj d30 B j L HIB
fsish ¢ Oagd@idzy sso d MOd3tsdzj Isdisdp . fry Ovdistdsch
Isr, ded o jtltsdzjlsr M dr ftedrtlsdzde sfis! &
ZOL j Bdes Bz tsBtStclzH 5o Odad & ftotsy stodzd sits fyls -
Msodwvwddd ftesmyllsse o EkfttOoedzjdedd d wlIs¢

132



JLdzs2 S t5dzS 2t dayld Iy JQlpjls tslaksts ssdeds! X ddsdiitz
f szdes BOMh IsOB detsdz tsotsjdedd detso’™ 7 s
ek ts] HJ dztsy vidted d © sfolrdujHissdzdz’ 7 fflas dzts f
W, GtkzLsftsHI j BdesMisy HBMISOIssYydzO®-,

BjLBY OMdesisd, tc®Ro jlstc@lsizit 85 jotlz] 1S eztsiat
odls! sy jls, i9o sw@p)INg, SHftascyWi Ctddsd@s dzd y dats
o JtolsdzjIsT Htedy OB dzvd3 dzgj Mt jtoded € (.
SLHEZM dsd3 ftesmistcOdzmisea ] OodOydw -5 f
o twtsdid olmjj BB Uj cts HdzY o COYJ Misasj- Ist
g Ctsdzsdzd yJ M s2 1 CMfOdemMdd o EMmdztse d!
tcsHdz =~ o] Mkztemise .

[ mMdzd x4 EyjMmls! oL Bsydshis! dhf pd' L
JHOodYdzg" 7 yYjrtse Hdzw | t€jsted@B txfls Cdefj fromtssHst
j i sMtej HMise J dedes dzO@ &3 Misj dr fJtosdLotsH:
Ctsds BdLdzgj My, dOHL jd&der = yj dzlstetse HesMEZzaG
dzj Mistetsj dad v U'tGJHfrJls(DSdZWJlsfrJW oM BO ¢Jtefr

rdzv t smidd ©0R dig didi Yeeisifds stcOd3d, dzj Md
BtsGOlfMmlso Odsd d o j ydets?2 1 toctspidajtigs2h jf dejs e
Bsj btcOdemf stelsdetsj Mtej HMlsats, Cdzgy ¢ toj"
ComMoOjlsmw wdedted. ItdMmlsddzz, Skt oL tots

BJidd tedz" &3 f etsMisteOdeMiso OB d B J Mudmdzi deds

I Mmedld ydfmbsts Isj~ddud MSEdr ¢ tetsB gz &,
lsoets o MoewLd M Bktd & ©OLodlsdj d IstOdz
ssdysS ©O0BslkOd 5 MSLHOd]Y Heodd Ok dj

¥ OB dz d otsHBBHAd 2 HodeOIls,j d fntsL HJO dz'
tedy OB dzy dBsydls MOl d daj MM dd3 ¢ OLs a3,
fcdz Lo Odedd otSHBWKSHAdE = HodGEOlsj dzj 2 dzO
G izOo dzOwV {f tetsB dzj ABO: C O¢ HSOBEHISEIs. ! iy &=hoi
dzd o ts, BkzHjlIs dMftd Lo Ols: mMw o MmMoatsjdz J
diMsL HO9 Ols! Hisf sdzdzd Isj dz' dzlz® f sHI j dgdaiz®
CE. stesdzj Ists@ s, ZO Hdtedy OBdzv n o lststotsj
1 dzj d3j dzls™ , dpodtsls@stddddzydyf 2 B j M dzOd3j dzdzets ¢
ftocj BBtOLSOaOdzd j BB nddBdy MEts2 1 dzgjtecdd o
O Btstlslz BEZHjIs ftoj HsMISOI s5Yydats, stsdz' € s
L j dgdze M kzMmisdls! dtsydets BEZH | Is.

Idﬂ-' anlsupaﬂﬁ)é)sdz\@qodz; fictsh dztsets o j €O
133



 dtcdy OB dzd © dZOYOdzj Htotsh dzsets o jBO
Cter dzd Cwh jdzo € B yj deOlstse, yYlsts f L 9 tsdzt
slstc Ofpdf'tcd ¥ OB dzj Mistetsjded . 165 © fjtdtH
HJtedy OB dzd BT dzdo I Hslg MalAF @las fHotsMistc Odzmis o C
fiedmyf smse dzj dzdz" i3d Hdzv EZddulstsyjddv oMfMmj
9J¢ 0©oadOydd.

10 MmMjetsHdwhdzgd?2 Hjde, oty j, OldOy
Zdydj Bls otLHEZAY] d&zOs Oded v , f slsj dayjfd dz
yd dzipw , Bd&ZOGBHOKGY MBLHOd® dtse’ n ®EOIsJ
o jtoh jdelse tso Odzad ¥ ftotsj CIsdtectso Odaed W . R tC
Cte@2. [dats, Ctsdzj ydes, By des szt O {5
ftesC ZOHS ] HBEsE J ¢ tsydh? st dijE 5 tgs dziz;
COdzlsdzts o s Oted Is ZOH L jdBdzj 2 d HEBMIsOo
&ZOHE: nAtsls! ctkzL, ~tls! fOMMOYJdqO, ~tsls!
LOf tetsMOd3s dzs Hj2 o BEetdzOn [ 3]) .

T T T YTy e
aij te d ¢ Oz ts@\dmfldwideAerosCorporatiore.

l BLiesyHjJdzd] HJtdY OB dzj Mistetsj C

 Jtedy OB dz Mstesj dzd 4 O BLEGBSYHOJISMwWr -9 5
ktsdz dBsekzh jMmiseold dMfsdzddse dzjB O f B ylk
ey OmtetEsw sz, | JjdzdStsBtedlsOdadd, Atc®dayd
MstcOdzdd, 1 wots?2 1 J &zOdzH dd, sdlsOjf.tctslfjt®o |
Hdlsjdzj2? HdtedyOBdzj 2 L Oded &3Ot Is wtsj H dfdzj da
f OcOlsse, HtojHEZOCOj BB =m Sz Ols jdis dgzOQds,
IsjtcdzdsHdtcdy OB dzd, dzjBtsdzr hdj caBiucHflBM dzr & tol
Hdtd >y OB dzd .

134



18 JMmdzd tsfwls! o jtdzzls mqw ¢
9 oBLHER] O©OoadOydd, Ists GHdzd d3
OoBLHEN dZse s { to ttdisotad@jdafisto Oy f Hsd OB dzj-Mist
By dzs M lIs ! MLHOdwY djBtsd hdr MOd@sdz) Ists
#HJd&ZO! MOBsdzjls d ftsHdwIs! jcets o oGsL HLE
dedw d Sy dzEOolOoydd Hdtdy OB d&zv Istcj B'tso Oc
dz" 2 cftdgithfny O& PQUd @ dBOdzr 2 € sdzdzj € Is d ols tsdz¥ E
dsotsj o CtdmlstezSCydsr d MmMetsjdedj dBBOM d
B Mistets HBMIsduy! t©OLdIjdz dz" = EMfjr-c®e o
Nddzjdl oBLHERO.

fJdwotsftcd
L CfsL " t6]
A

td#Wm. 19" 2 Wsted3OIls Hoaked y OB dzj 2 B Lzt

l 1lssd3 tcOLtejLj ©® otLHEZR] odl0Ojl- U
dzdd Hdtedy OBz Mistetsy dzgdWw dzOH B dzgj M dsdetsac !
stster n Istcj Bzt Ismw daj ZOdzr | dz#E HMEdj, dBOIs,
BOdz" -~ Wisteds. 149 Md | &S sEddzd S GR3d dac
Isjdzd HOBIs hOdfnp Bfwlils: M tedlzdW sd3 fdsH dav
Hy ¢6dc OdzlsmCidfrs Cdsttefisigitaltge? dzjBj M, © o Wi
dzj Bsdzz hdr Of f OtcOlsse dzjeyjy otLHEZRG-Mm
f OtcOlsztes? dediv d& &l Miso dzj dedw f sMisOo d
fdtemfjSClsde Od3d ¢ tsd3d3j ey MEsets f todidsytmizj dac
dzr. 1 & BdddHdtdyO0Bdzj?2 5 MtcOo dzj dzd ®
ftslsj dzydoOdz s yoOmlsd B MftsMOHBydesets 1 toj

¢ CdzdsRpgets, f BJddHdtedy OB dzd BlsCtetss Is
Ctej 2MjtcOd3 otsLHEL dzie s ftotsMistcOdzMmis o & - dzj
hdzcets 94 CO ykls! Brdzts 1 wisr 2 CjOodz fzg]
stcjBdlsjdvdid o ftejHHO jtodd dzt HMC tsAROOBOLS 2
dzd j i3 1 sstcOY dBdtetso OV o2 dz®, GHJ dzBx dz
dzj dzgdv MmjBj UHBBAE n. [ Jtedy OBdzd IstsGHO

135



