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9 dBtOlSt.O.

(s Med&zOMBseo Odzdd d J Mls! whdese dzOVW MEh desMmils! ddgy j dzgj edese s t6OMYJ IsO

sOyjmMlsoats Mtsec dzOMtseo Odzgdw L Isdrm 1 dzj 3 dzs sz dzd o O sfpw  C L WW¥W dydJ dzlstsdi

sl ROtOCIsjtedLizjls Mtlsdatsh jdedw  jtoj HOdzgdets?2 d BlstceOy j dedets?2 {1 dzgj tceadd e

]l mMtsec dzOMts o O dzdeth)ds 9o EHaPdds@RNAIGT 0 O] BOY ] B j dz] P lEiD jIs 9 odBtcOlstste d HO

cOMfesmMistcOdzgY jIsfqw o WdLdud MEB2 Mtej H .

ltod f dzsatsd3 Mse dzOMtseo Odedd BtSdz h OW Yy OMmls: 1L dzjtced?2 BlstcOY OjIsmMwy BBiOISC

t OfMui s asdzdzsor 7 Msfteslsdodzj dzgd?2 d dr fMtse zOMtse Oded j &3 L Oded BOJ Ispw

stesdg] lstcOy jdzedWw Mdcec dzOdzO o otdzdzse sHOR JMils! dzj oL oteOIlsde §j YIsjted c
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]l dzx B3 otsdzdetso sH | Hitdhds ! j Vi tstisiitdddH Pughdistc dsdfcs?j dzd v, dLedBtse d dgOtekzh j dgd W
I st sz ¢ ydmbtslsj e jtondetsMisd d Mddzdzj sted ydetsflsd o sdzdztso sHtse ftoj HI
v Mls to ts 2ffrdscodBO M BEB)O dzd v (
sl jydodz dz" j] tsBi Y RRde' |  BlstcOyOlsjdz dgr | {dzj Bjdelsr, Ctslstster j ftedL o Odz’
Msfteslsdodzj dzgdj otsdzdetsosHO d ornBHA] Mfttslsdodjdzdj o9dBtOlBtO.
1dL tiIsdrn {dzj d3j dzlstso tc OB BHSJOM M 1Y deti) OB HES OO Qy Nézdv Md e dzO0 dzO.
l dBtcOREBte (
viMfstes2Mlsots Hdzw fjtjHOYd OCEkEMIduiMits? 1 djttedd dL otLHEMNdS?2 Mtej HT
l dBtcOlststc ftojHMIsOoadzw jIs MsBB?2 oW Bskzetsdz detsj ftsdsjh jdedj, oF tokzB dzj dadzat
tc OMmMmis f wdetf § s dzdz" .



32/ dMOdzdj tOBtsls' ¢ jdzgj tOltste® SCI ROCCO
Clof dj C¢jdzjcObsicO I § jtoj d3j dedets? o jsteso 52 dzOCtekL S d.
NS ¢jdjcOlsted fesdmMisHdls &0 syjd ddLSs2 yomksls|

o OMtse B @dz@OV dL 3) dfvy il o7 jds tfs@ifzO zOgils (4 , S PRj ek toj L sdzOdzmdets ¢
1 dzgjteedd HtsMisOlstsydess HdzW otsLBEYHjddY CORj tolstsdd dO yoOflssilsj fe
o Cdzt Y ded d 1 [ 0T )Mzt m©Os QP lexizOv s dlsh JusQ dif GO Isipw  yj tej L SOAIAER( (0) d
ftcdotsHdIls ¢ otLddSCdetse jdzde ¢ jdgjtceOydd f yOMmbstslss?2 CtOlsdts? YOfist
d B4 dzv
dz0 dzfy dz' 2

o d

&34

g{ted:s;dZWW fne s fd dzz dfyjtigBHOB dED JdzQL &£ O atdelyr no sdzdzz tsyj d2? dedL S 52 yOfls
Cts

p)

dzd Is § dz@ s fr) IstdslgtdsO I @BI9 J, YD ff BZOEDp , (e sdkz sotsE B
&z i " AsHO C O3] tor tcJ L t5 dzOmiEfaists@8iHs ozt d(dzd Isj dzw f s OH O
tes2Mlsots o' tcOo U dgfRe)leo Epdopdtol O Ui Bid S IgjdL oBdgdEs" SIS tc O
1) MdedzOdz fsMmMlsf Ojls o o©dBOItste, C(ltster 2 tOMY tctsfl

I 9" D BH dzts fd ¢ dadsaRdztsasis 1 de OF ts ) @)WAEH ) s tcOlsdzts o toj L s dzgOlststodzlz 8
j cOlstste dzOy(d ils easLBEYHOIL! MW, Ekojddydes Ow d&sh dshis! §slstej B dzj dac
t OLetsdz G dzf 6OIsstc® 2O ttOBBSYJ 2 YOMIstsilsy .
Yyow yofmktslsO ¢ j dzi cOIstste Q ynts i lECodgipidg’ Is dryj jci§wds Cf dis tsco jistaing Is( 9s.0.C. 2186 L o9 2 €
Ode@sfitds tc sge@zdac @B s YykzsyP@lsz, S Od dedetsdz B detsdzdIsy o Bdzdzsoa s Lo kS tso
Jto BMmdatso Odedw™w § dJtcOBdHT 0O jdz HAzddzgj tOBBYj?2 LokCtSots? oftdzdzr o
Sdztsy j dz tej L 5dzOs 5.
BdHO dzOyddzOjls orntsHdIs! 9o tjL s5dzOdei, §oMmisj fJdedets ko jdzd yde OV Od3f
CO¢C CORjdedzr | d3j BBBtOdzr (6, 7) dzgOyddzOels Hea e Ol Mw fm ttOBBYJ 2 YC
u;? yomkssilsr (9. .1641Y)

fjtejdgjdedz’ 2 ojlsjte dzj 90Oy jdz, B©dz BsYjls Brls! &EBrd3 o Itsd Yo
dztsj L dzOy p dzq js o 16 @rfrida. teilsPdza®) | gL OADEHIs S tej Hj dzZv Isfqw OB tsYJ 2 YOfMiIstls
sEHO Ctdzj BOdzdWY § JtcOBdH" BEHJjIs EojdzdydoeOls: Mw HB Isjn B, {§t
t OBSlsO dz20 § sdzdets?2 dBsh detsmisd .

C CORBide fJtobLtcOYj dz-16¢zYy) 1cOBtsY§ QBRI zE ok &z Stfzdec O&Gd H ™ dzO Y d dzC
M oeMj2 e jterndzsMmisd d3j d3B tc O dz.
g§mMu j Z@icOBdHO MisOdeso dils! MW LokzCtseor &3 hdesS s sdzshde &5 ZMddzdlsj c
HO WsCbkimdikjls JdittcOLokSso ks 1 depQs ChyelzO &S Hovshiskeszig W  tsdOH 1 jioydz bz ta it
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[ WsCkMmdeseSd {djtcdd Isjds §deORdH’ &syjls Brls! dL dBSEB § ORC
dd&3d JIs.

vjdzs fdteOBIJHT dBsyjls Brils! cdzddgvdg" &3 ddzd L j dgdzw dzr dfs.

100 tedd3j te, dzj o Oy dets dL yjets k2 90 MH] ZE@dz@owAsisd yj B0V B tzdz@L Piotsd tc O b
t JLdzOtstc o MsC 52 HtsBBlsdatsMisd ftsHHjtey JoaOjls 1 Isk yOfmstslskz f oar MisC ¢
t 2 stcdzO" Wisted3O f JtecOBJHT WisCkMmMdtekzjls oMy MoBteOdzdzzs LokSCSoky 1 dzj tec
ylss & Mmetss wyjtejH! Jjhy BB N] OMEOYydoaOjls fdqtcOidHE.

vjtfjte! 1 dzgjtecdw o jlstcO dzOf oW Bz Y tslstojBdzW jlsw Hoadykhj2Mw § JtcOdBRdH 2
vjdzs f dJteOdsd H M (fiplds@ detyf asdiid fififitsds His B tetsisdz d&3) EmMddzdlsj dzj &3 fd ¢ dz2OdzO,  jtoj to
Ldzgj 66 jIsd Ui méAWilsf Lledlistese s sd20 § JlsOisiyW, o  Jjtej g dedzlz® 1 dzj tccg &

Il 1lstsd3 tojydd3y odszlstcj dgdgv v MlstczClskztcO® ¢ jdzgj cOlsstcO® dOyddzOjls o1 f tsdzdgW
{ Mdzs o dzOW dBsh dzsmis! o tsdkzdzsotse s MJd 6 dzOZzO dzOyYyd dzOj Is wOMmMf esMisteOdzv Is+ Mw

[ B sdzdzd Is j dz' dzr 2 € tsiedjdipifdglsytcpid@dofrsdimtats 0 52 Isj sted d :

msykz Btdjj ftshists §swhddls: MdjHEzshdj Bsdj ds' :

-l dgzlstced f JteOBqHT dzjls ofsbiBRd § OPoteshA gdPdiBdC d.
l dzzlstced f dJtcOBIHT ftosdmMatHdls Id! St oatsdkzdegsotsy (LokzCBotsj) fjtojd3j M jo
1 Oftedd3j 6, CHBSGHO »o0ON ) figdiErdapiH M fipddizihisO jdiy dpBidelDulelz Wds dzj dzH SME YO ¢ o O j 2
[ 3Bt OdzO Mdder toesdzdets S tsdzjBdzj sfqfw ) EZHOLORd MjteHYyO, MSLHOOW LokCtse
Ehd otcOyoO.
lted {ltsds o bwkBCOR dzjls otLHEN dset fElsCO, O jMmls: CtdjsOoddY s
yjds esdzr M j B BBeORO, Isjd3 Mddz dzaj § OBy dzdlszHO LokzCtsots?2 otsdzdzr (Gtetsc

r szstsGuﬂslssf fJtcOBJHO Mo jteh OzO tsdzjL dzze tcOBSlskE (f slstcj B dzV d&zO Btsh detsfls
Clts dzgj L dzOydls, vyl tdO Htd] 2O ftsdlL Olk! s fEkMmis" di 8#0O0mO®, HBMISOL
s O¢C BN dzs MSCOQBORESGEBE PHOQ sH Hj2Msedidd Mddz sisj kOMhktsy dgif DB ¢ &OF* BdzO
md &z .z 1sS ) .
[Mdzd Isjdzs dzgj HodeOjlsmw, ks S=0 lkMEHO A=F* 0=0 dfstt dizindzs@0 BeOa@s s ¢
Mtseo j teh O BOW o JjHddzdyk otcj d3j dzd .
[fdzd jdkzs HodcEOdsf:! Mt MStetsils! s jf dasasC @zj slgts B= 0 SlGE jC @Y L dzjslets aidrf W K
[fwlils! dzgjls ftslstcj Bdzj dedWw Btsh datsfylsd .
[bMs HO MOdss sy widats, Ylsts Bsh detsfls! fslbtejBdv jlsmw tsd! 5 SBEHO
lted Lt Istsdg dzgj btekzHdes §f smydlsOls! , Ykt KOS Md zOd dZOw &t mdtsfiplks'hIsafz H jskis st
lted oafMjn BMisOdy dzf 7 MEBsMswr &sh dtsMmls: BEZHjIS d3j da' b j .



UOC & SftejHjdddd GOSHdHEOd diztordgh dshls! §deOddH’ mjsfno fds.
10 ted dBj to, dzO o jlstewdzky osj oz dedylz HEjls ojlsjte, oddids dsjdz dzgdy’ L Oy Ols.
{ OBISO datsdz' , tsh detsfls! O (3 jtdtse O daj Steklswisfmw) .
[sfbmlsddd oddds, des ftegdotsH M > ,jtedtse Mmdzwdzd, oqddzs ©OMSEYJo Of shw ¢
{ OBISO 0, dshdtsiis! 0 (yjtdseO dj Swklswishw) .
I Cdzs ygzd ftedotH xjtedsotsa, oddids MsOdzgjls Ctoklsdls! mw dgj Hdzj dedzj j, X4 tec
{ OBtslSO jMis! , dsh dsimils! jfmls: .
Gjfjte! &OHB fSHSBEKOK! KOCH) > jtodtseo O( ZOGtekL Sk), ftod Ctlstster 2 dsf
) sfdzj {bsets ©OBSKO o&j dz' dzdy' MlsOdzjls HBOCMd BOd dets L YW jiSlkdo des? .
Jted {bktsds MOKBO Bj dz' g y® dzdSkZHO dzj Hoda O lsfmw.

41 0fkMC ¢jdsj tOsBLO® SCI ROCCO o fsflstd dL dsyjddd:
IBdzjj feshists ksl oty Gy ds ftejamlsOodls! SO LOfkMS OslstdEE C
| dez st j dzdz W fls to iz € AdrjAstes Istj fets Qs Istjlsh® L Oy ¢ Odzd™ o Oolstsdtse g dzj .
ylssB' HodeOlsjd dOyOd MOdsmisswisj d dts ©OBlsOl! , jcet dkyds ©OMC kh
) sfdzj ket COC td LOfkmisdlsmw, td BkHjls §jtkj©cOBOlsr 8 0ls! f slgws fy C
ptcOh j dzd w .
Jed {lssd MdMmisj B0 LOydeOdd™ BEHjls Issd €5 L OHOs Ols! YOMisslsk o0 jo

OB HodGeOIjd BEHjI Nt sdtshde d3d (OB SISO h dd3 dzO ttOL dzr = YOMiIstsk
flowL s (c¢jd OB .

sdMlsj B3O LOYdecOdzdwY IsteOlsdls dz0 Mo tss OBtk Meofmj dd dzgj dwBdesects + dzgj toc d o
[Mdzso dgzy L dzgj e d¥ LOfEN jdeder 2 HodcGOjd fmbtejBdv jls MOBsMissYIsj d! dat
[0dCOljd odzlstdjiday ¢t chdua Pdzqesj tc ¢ dzj €O ©OBBIOs N jets dzO f slst



3.3 sctedsddfises bhmdddlsjd . [tdjdsOydy §jttjHOsydsSO. 1 dOckOdds

) JeOBIHO HBdydO B'ls! kyds stdjdsdtess 0dz0 5 MissttsdOdk fojlso.
1 cOo ddz dzgOv wted j dzZlsOydwy fdteOBIHT FsLotsdv jls:

oHot) kojddudls' fodjLdz¢ &sh dshls! oscdkdssses MO0 L0 fyjl ndd
fMHj &ZOl' Ctkzetsoats?2 HJOCKLORBBE dzZOf tcOo dzj deesmpd e @) o HE swisdets @) Gzlk @) dad

ssdsddmss O fddko.

sstdtsdkdse O MO oL ddCOjlk ftod §jttjdjhjddd sl jCkO, 5 §ojth dshloc
] jojBjhOjdsr 2 BI jCIs Hisdy j dz 5B ZOH Ols! BOMMEs2 d Mdds?2 ko] ddY, C(sSktEs?

tdfm. 9 I tsL ded S cistteodjsideifjf) Oy d dfrteds § jtoj Bj M jdedj eI jCO L ksySd 1 o koyltk
A

[fMid ©BI jSl ZONte EOMOs 2P EBHELMls Fzizdsls s ©d §BB.JMRITEE dzso j dedzk ME s fls!
[ Mz dzOyOl! §jtjdkjhOl! w©Bi jCIk ls ©Md o©0Oh j dd#2*3.18'B/ T ¢ 5ls GRZEOF dzBOW



RLOA3j dzf dzd§ MSEBtesmisd st EmMEstejddj, O L dOydls, dO B! jCIs BEHJjIS Hj2MIss
Ridzszdlsdo dats ff sdaw sdets, yYbts IstsdzC Ols! 3j Hdzj dedz" 2 tsBi jCIs BEHjIs Btsdzij B' flst
lted { stsdz sBI jCIs BRuplOWE f Y 6l yims £dz0q @ dzcds, § sdzzyoj iz dd&i3 Bls Isj dz
l ftosbdotsf sty dsdts fdzkyoj, StecHO tBi jCIs dROydy s ftedsdzdy Ols! fiw jds sfd o
ZOf tcOo dzj dzd j dz2O fH teslsdo sy sdztsy datsy .

[BI jSIs BEHjl tlsHODDEs 1 dgptises d € dJalag B Qs M sz Isj dzk, EMStsteww jets otcOh j ded §
stedtsdzdMseo © MddzO dmMfsd LEzjlsmw o Mtsotej d3j dedets? Isj nded € d:

Cotedsdzdfmse’ t©OMAHBA] o' ;s figfdztwp) detjis J fightej HHENEMS  df Lsdsist€ jodzd W f SIssC O e OL O (
CtedsdzdmMso’ tjckdvistster tshisdts SipdStEHABEE OIS j dzj 2 o dgkzIstcj dz

[t Hd HOodes dMfsdz Lkt s MddzE ststedsdzd MO o sOdYyO-n.

s Odzytster tOMCtlzydo O Ismw M ©OL BORdkzls™ &3d k¢ OB, §tMmdd ydct f tgdaaf 3O &k

skt 0 Mddzd o fduORiHOM d@ & §jtjHOYdS OR.

] JeOBdHO HBAdy 2O BMIs! Yjlsr ey nctcOdzdzth)d jE Olssydets tstedj dzZlsdtetso OdzO s Misstet
Il OCB2 fdqweodddHj JMmis! Heoj it jdidiidvicd | f dcmMitsMmisd COyoOdedw, dzOf &
sOyOls! Mw © Htkzecdr dOftcOodzj dzdvrn BINOEIls tcjBtcO f dqtcOBIHT .

1okCtsots?2 odBtOlste fH fdtOBIHEB2 wWodw jlsiw  tstEzkp dz'dzdaists Is 3 B dp@-R OB ko is fozd

vts jMils! , otdzdegso OW 1 dzgjtedadV tsls IsOCtsets o dB tcOlsstsate, O fiipsd gAY Isd dig G Lo dug) S Lzt
COdzj tor .

1oEZCtSo OV o tSdzdetso OV L dzgjtecdwW, ML H OdzdzOYO yodgslg te 3, § st & @y dpod @ jtdO IsttscketddO digd He I (
l tjLkzd Oy 1Istsets HodyjddwWw B dev jIsw twOMmisswdedy HB tMd § z®dzjlsr, yk
fJtcOBdHE ] otsMssC O dzO L Of OH.

ltedujd®® HjdOjIsmw 1 Ikts, LO fMujl {dzjteecdd otwOh Osh j2fw  d&zOdzj s’ .

vjifjt! jhdzd foshdslstejls! dO0 fdqeOddHEz Mo jtrkz, I jY ojthdide® dnigw j s distsd
fsdizz" Otdw 1 j d3dzd)

lted Hodyjddd SCt5duydé¢O fdeOBdH" dO Mjojt(ftodBdd)jddi O 6HPH j B3dzd) BEL
lted Hodyjdzedd StdzydSc O fdqcOBdHT d2O ¥ ¢ ( slsHOdzjdedj Bl M 1 JdBdZd) BEHJjIS
l tjLikzd O] ddWtcOLokzZS o0V otdzdzO BEZHjIs wOMftosMistcOdvIs! MW Ctkzectsar d3 +



Jyd desydzr 2 tOmyy s hish detsmisd ML HOe O d3ds?2 Mddzs?2 s sted sdzd MO.

ImTo9jH]dB Wistelskz izlz, Hdzv tOMmyy O BOSCMd &3Odz! dets? Bsh desmisd § slstej B dzj dedw 1 dzj
MW jtedyd MEs?2 e jtorndesMmisd otcOM O h jesMmw Isj dzO.

ltojHBI s fjtejdz3iN Ol ¢ todfge] cddshisd Sy Jtco) s ztc BY stcOo detsj f sdzse d d
1Y) Is. J . t=0.5/12.25=0,04 Mmj SkdzHr .

r dzv Eftetsh jdedw tOMmMyjlstse BEHJjJAB MydlsOls: wistedzsz f dzOdzj Is” otcOh O h ddsMmw " Ot
t OMMydlsOj d3 s dzesmls fted HodyJdzdw HftejHBIIO dL byscsd 1 o byStk 2.
sddzj sdyj mMcoOWY 1 dzjtcedw o Itsy¢jy 1 d 2:

Ei=m*V1%/2

Eo=m*V 2%/2

GHJ:

m-BOMMO § JLeORIH" ;
Vi, Vo-d36 dats 9 j dzgdzOW MC stetsMmils: o bksysco0a 1, 2.

s tstesmMis! HodyJdedWw O o jtemndesMisd MW ter :

V1=2*p*R4/T

Vo=2*p*(R1+L)/T ,

GHJ:

T=24*60*60=86400 c, f§jtdsH otlOh jddw f &zOdzj Is' ;

R-cOHdEM IstceOj SIsstedd Hdzvw Isycd 1;

L=(R-Ry)-tc OL dzgd yO twOmMmistswdzgd?2 Ht Hd 2§ dzOdzj s &BijyHE Isycodkd 1
p=3.14, ydmdzts ¢ d.

{ OB SO, Mo jtehOj BOW Mdhs? sttdsddno:
A=Eo-E1= mI2*V22 - m/2*V 12 = m/2 *((2*p*(Ri+L)IT)2 - (2*p*R /T )?)

A=m/2*4*p2T2*(R12 + 2*Re*L + L2 -R:?)

A=2.64*10%m*(2*R *L+ L ?)

[Ctekecddd slsBeshds defL zOydlsj dz dzk¥ yOMmls: L
A=5.28*10%m*R 1*L



I ydmdzd @z Bsh desmis! , C0O0¢C twOBBlslz L O jHdddykz otj ddj ddd HdzvW yOMmistslsr o dBtcC
P=A/t=A/0.04=1.32*10*m*R 1*L

GHJ:

ttotcj d3Y L O Ctslststetsy Mo jteh jdes HodyJdedw, t=1/2/12.25=0.04 c, §dztse ddzC

t OMMudisojd3 { sk Wistedzdze Hdzw § &zOdzj s, M Eyly dd sdzdwdedj G4 scteOWdyud M 52
L=sin(a)*S-L O d i dzsMis! twWOL dztsMmisd tcOMmflls tgw d2d s IsH &5 | Esipdie CJA Ui ) SlesRy P @dgfs Is7 & H O
GHJ:

L=(R2-R1}tc OL dzd yO tOfmMmlssw dd?2 HB fMd § ZzOdzjlsr d&jyHE Lsycsodkd 1 d 2;
aGtOHEM hdesils' ;

Sfkls'f Hforg ton dzesisd NP OO BIiHE LsYycokdd 1 d 2 o &OfttOodzj dzdd ¢ sdzt MHO.

ABted3z dzO Hdzv tOMyYYy SO BOC M BOdz! dzts?2 o tsL Bsy dets?2 Bsh dzsMmisd Isj &z0 Y tsH HJ 2 Ml
12.25 ,y:

P=1.32*10"*m*R*sin(a)*S .

GHJ:

m-BOMMO ¢ j dzj tOIststcO;

RtcOMmMMmMisswdzgdd Hts tMd § dzOdzjIs' ;

a6 jtsctOVWdy M oOwv hdeslsO;

SOBRYf dzdlszHO o9dBttOYdd-¥&. ZOf Qo dzj dedd MmJ o 4 to

[ Mdzd & uj fls) deqsta)se866Fes(als . j . (HOMdgdgdP olstsySj L Oeadfdls sk hdeslkr, Ikt ¥sted
P=0,84*m*cos(a)*sin(a)*S=0,84*m*sin(2*a)/2=0.42*m*sin(2*a)*S
[CdzyOlsj dzt dzOw W steBz 2O yj 2 d RBOC Md BOdz dets?2 Bsh degsfylsd f slstej B dzw j dBs2 1 ¢

L HOD O 2 M ds?2 ssdtddmO, odBtdiokzshdd fojHdlssd i YoOmisslss? 12. 2
RORBHWh jEsfw 20 fo jtendsmisd o©OhOsh j2Mw hOwd OHdEMSHR 6366197 djlst

P=0.42*m*sin(2*a)*S

GHJ:



m-50MMO Isj dzO;
OCtOHEM G jtetOVdyjMics?2 hdisls’
Sfils! ftots2Hjdedzr 2 Isjdztscds 9 dzOftcOQodzjdedd Htsdzs MO L O otj kY tOodetsj O, 04 f

vOCdd SBEOL A, Gsh dshls! MESLHO O) B SEPdRE HskB &GP OdIdNdls sl &Of

10fted 3 s, ftod odBtOYdd fdteOBdHT mitsfMmMO ¢ yYyoOfmbtslss?2 12.25 1y qdnOdY dz
BEZHjIs tcOo dzO:
P=0.42*6.5*10%sin(2*30)*10%= 2364249 Il = 2.4 [ 1

1 ZOGBH O™ ftOo ddz' dets?2 GCEEFdOBYH ] f @ tcBERY des f iso Etfls! Bsh desMmis! § jtoj HOIsSL
gL d&zzyj ddwY Stwkzeso 2.

lisctcOWdyjmMeow hdueslsO o 45 cCtOHEZMtse dOdetdzjj oF EHBOVW fLdygdwy f dtec
CO¢ sin(2*45)=1.

3.4 lretste BjMsO wOmMytsdsyjddy §jttjHOYJSO M ¢jdj tcOstesd SCI

stcj BB Odegdw € twOMY sdztsy j dgd ® :
-ZOdzd yd) dBodtsdzdlsdes?2 MCOdzr  sH tdeseo Oded j d3 ¢ j dzj tOlsstc O.
-dz20dzd ydd fYtsmistswdzdes Hize hdrn o jlstetseo ( dzOf tcOo dzj dzdj o jIstcO tsMtsB B2 ttsdzd dzj

viejBBo0Odd] § (dEOBdHOd dskdz ¢ dj Otk :
fdeOBdHOd &ZOvw Y sttdkO( tekCslso stedzOY ddzd G tedtetsH dzOW, dzj o Oy dzis)
dz@dydj MCOd dzscts o dBLOSE®LO foH §JLORdHE?2

2O dzd udj o dzzlstej dzdzj 2 Mtz Cllzter

N j &Olsj dz' dzs BOSC g BOdz dets o 5L By dar 2 o j )

N O dz dzs bsydzOv stdj dsoydy ctOdd 0 § tds i

N Ol dz des kY dzslsdzd st cteOded § JteORIH T

1T otgHdzY ML HOddY Jda¥ 6OL o 2C 5o 5¢ 5 iyt EAR COBas@IO  { de O st yifj ) tof ts rigtaE dzse Stelz



4. 1dettsOCEMdujmMSdj JdWtOLoskStor j ¢jdj Okt

4.1 [8Nhj]j 6fdnodd].

Clsd joddujmSd) mMostkyjddY B & st d &0 dBodsddldsd § Eoks | gL’
[Mdztse dzts j dzOL dzO U dzd jis 5 |ssfj iz fetOtelyp jdzfids O 2 2 € tzp 88 d d .

) SL stz sHddd  Mfshsese dnfsd dGiseo @6 s B aZkic@0 b ¢ § &6 di k0 o dzBY Yol i) @ o] d
15 fMklsd Hj kO | K5 00w My M, tkSeafarer” (uz6¢), ds M dey dkd - OwLOCIs
[BI Whdw jlsfw 1t BBdzjj CGslSE 2 Hdf®sOa Bafdy™ i€ & otsid diO ¢ ©z '€ T o1 EEDIs Hs ¢
] 54 stsiBlz o dBEOlEE o OChHysHCUS! iy Cdsj2dz iftgjjciy Ry dEe O, O ftod SHJROCEe™ & ©O
Clts ydmbts bjndduimMSdy, ftOc@Obdydy j (dajls dad BHdasEts EZCtOh jddw), HEGtt

4.2 vted dBsHjdzd odBttsOStEkzMIsdyijmMSdr fJjtojJHOBYydStse 1 dzj ecdd.

4JEBHdY dO f d&Olsts J dL "' d&OatsHWIshw Isted ¢ j dzj cOstc® dMmMftsdz Lze hda o dBtesC
Jdzd Hi2Mmlsobkels fts tsBh jd3sk fteddzydilz d ftej HdzOL dzOyj dz@r Hdzv ML HOdzdw d daW t
1 4 dzj tc @ listiits'teds j WO L dztxfj wWootagwdywls MW tSH dzs?2 dBsHIW Jydietse Odzdzes?2 MmJtedd 2 .
l stew HiSS fsMistes?2¢d ¢ dzj cOlsstctso :

1. 1 dqueOddHO mj Wt dzO.

2. 1 dqtOBBdHO mj s mMo.
3. 1deOBdHO [ d¢Jjted dzO.


http://www.vlf.it/zevs/zevs.htm

tdfm. 10 wnjdr odzlste] dedzj 2 fr)lstGIzQIsIzth fqeOoddH mj¥tej O, mjsimo, [d¢jtdec

,// A Kha ’/ o
,;'5) ' \
7 | - g /\\
J | 4 3
/;)}(5,/ i s ] 3 //‘_ -\‘ . | i 1|_“
A _— ' : > Y 7 G:/A PP
| |‘_|= —N

1 JtcOBdHO mMpiiw j @ HtosMmisj2ndds f jtej HOYdSd3 1 dzgj cedd, Wkd ydssdzOdz dzOw
Cltsls f jtej HOIYdS iy il cjdzgjtedteso Ols! Isted yYyOfmistsisr .
[dz ftcj HdOL dgOYyOdzipw HdzW ¢ jdzgj teOydd ddWtcOL o kzCtsoats?2 1 dzgjtecadd.
mtslsw BT dzO oL @3sy desMmis! § jt6j HOBOIS! JdeW stedzOyde B ddzOtedz’ d3 S SH S
]l Otcd OdzlsT dMf tsdz! L s OdgdW™w 1 Iss?2 1 dzgjteedd i MsOeadls L O ftojH]jdZzOR dzOh j Gt



tdfm. 11 ) SHL | &gdzO" yOMmls! §deOoddur mjl ] dzo

IR Yeunutens
' C pesoHaTopom

N
[ Mdeso 2O MbstckC skt §jtejHOBYdEO B dZO MdzOyoOdzO o' tckkpdzj d&zO o MEC Odzj, ¢ sl
lted MECdZOHT 9 0dedd fdteORBIHT MsOdksMhm! bktsd ¢ fteso jMisd odzdtsotsHT 1 [w (
[BcOIsdIlsj odzd 3Odzedj, yYbsts kesdz¢tsear 2 GlsteO) Olsj dz@ dzOC dzsdzj dz 9 Mlsstesdzz 9o tscC
1 JteOd3d H O EanjswYjfic® j dzfise so Odzdz" 2 7 ( 13) qombsb@rz fjtejHEMdS . L dzj e dd, W
v sftseHjdas o toj d3j dedets ¢ j dgj cdtetso Ols! 7 (13) ddWtwOLoakSCts0or 7 yOfMmbstsls, Clstster j
1 4 Mh OW yOMmMstslsO f jtejHOIYdeoO 12,25 |1y M IsdzOdz' dzr d3 dzOB tstetsdz dL h j Mmisd
R jIs o Moty i3 MisilsOo j Hdgj Mdplf Rz tzvisBG) . COd3j e d M
ZzJdMmsd yoOfmistslsdzOvY tojL sdedtckzs h OW CORj tcO tOMf sdztsy j d20 o MOBS?2 o' ctsHdats?2
EmMdzcy dddzts jet §oMmistes2Clk s MeOodzgjdzdt M § JcOBJHB2 mj Wi dzO.
vsO0¢ CO¢C ftedh dzsf: ofmr MbickzSlskztchmi | Bf&zOHEd OO0 cORBPHT o OB sof fto®uGgHJ A
MistczSIskzter Br dZO MHj ZOdZO © MEOdzj HB jY §omMistes2Cd.



I

ted
ts dz

E¥-¥0)

i Mmdzsydr 2 §jtejHOydS {djtecdd M fMmjdd(lseddOnyolsd) Ist
¢t MistekSlkzier BT O of tkBdzj 2O ® MSOdZj HE kS k@®Hed §dt

g
(ONOE=]
Fan
G © %

dzO
J
J

Togoo
TS0

Is to 2rH digfs fislets dz@dzlE drdBfip'te Mistetsdlsj dzd §JwORIHT mjsfMmO, Br dd o (R
Mlstes2Sd §dwOBRBdHT , KBshdshisd §jttjHOydSO “odts daj RoOkOds, ¢{t
fedh &sf! Mstsdl! dssr 2 o B&@ss sazddsp GE@s L)€' Moskzlstd § dtc0Odc

GOE T 6O
THOoao0oog

(723
S TG

.12 16HL j BA&OW yOMmls! §dwOBdHr § dS¢jteddo

— i S
o FELCgIFO

OTpuuartenbHas
obpaTHas cBA3b

- od } — X
1 . > —F T\ ; Yeunutens
\ A\
3 Ad A\ [ r 4
~ = g b

MogynsaTtop ' } < \‘ P/PeaoHaTop

1 f J %
E A I {
| PR ) \
/ PesoHaTtopHas kamepa

X f /
0\ /1 Ha LecTb YacToT

\'.-!

/'1 N
JIMHUM 3aepXKK )
/ . €—Bxog
BHeluHsA

nonoxurenbHas
obpartHas cBsA3b

Bubpatop

Clsts G j ded Oz dztridaif &ttdgofjld@pidy &z Mjej, yst Htjodedj d&*Hd ©B EZOHOL] SOCJd
) sdzv s ©OBtlkk (ke Motttk jdd] Esyjlk kssd ¢t Mijydoddhnls s wOHJSl F
I jweor o, &' odHdd fwOodv jd' 2 ¢jdzj eOtste dz@ 6 YOMmissls.

sRjhdoOw L sEREMe a@nhsis? &oyds §sdzydls! 7(13) ddicOLasbkSser i yOfk



lmlster a, ffohdslstedlsy CO0Ct?2 1 dzj cOdelsde 2 Mz Mdlsjdzr o wlsdzdydd s mjtsfn
Bl widzdIs! Westedsz Lt Isdr Misr Ctse Yy s, Ctesddi fOlIsdy Misets Sfr kO MBSk
l-stej Is* dn LHJ M- tcd BP dzj de@z@Py dos'a®@ Hd&v MisOBddzdL Oydd Emdddlsj dzv .
l-yjlbe jtels' n, tj ckzdzdicdzts "ijPH e s otsOMf tsMistceOdzj dzgdj Mde dzOdzO o f § Isdzj
otcj v .

Il fdeodddHd mitsfimMO Hdw L1Ists?2 jeckdzdetseoCd & Cat @didstsic’ }j [ v sf)ls @dzD sddsg Od
ftosmr BHO) .

1HdM! fElIsd MotsBBHA , LOHJBGYSCO MJedzOdzO tjelkzdzdtelzjlsmw twdmizdes sd3 dz0 Mmils
Clsts jJHddzMmlse j dedets d3d Mists 9 fdteOBdHOR GHJ JMmis! tdhmMizdsS (2SO jddy ¢O0C f
Is s Bz d3dzj dzd ¥, 1 Ists dzOMmMlstswh OW LokzCtso OW fodzsmMEtsoOW ddddw L OHJtey ¢d.

o te) B3) OV fodsMS o OV dddd™ LOHjtySd Mehmssdls L dOBs©O § OtOddj & o
tOLHO dc OW dzd dzd d o B w3dets § EisdHiscedilg dzd v Lo kS BSotsets MdedzOdzO yjtejL  dzOMmiIsd dzlz.
OO edudy j LokCmor ] ddddd LOH,]fiedy gidE@&f L& 6w nOfsd CP@j dzdzr = TV
Victse j dg@ L dz2Oded?2 Itsets, Clbts 1 Ists fMHj dzOdz, dgj dzedyj dONdr L dz0Odzed?2 o tOH(TsL

tdfm. 13 {dMkzdss §sdshSse 52 quizHteafdtO.L OHjteySd o §dwOBdHj

—
e ——

= S B S T = S Py
e : R < -
! e . e ]
d i

Bopo3sasl NONOcKoBON
NUHAY 38@PAKKA



4 .

3
Lom

Il deesOCEmnsdyujMSd2 ddicOLobC o2 §jtejHOYdS fdLORIHT mj

mMsslstcd 3 Bsdzj j Y BHtetsBdes tSsHddz dL -BdcDBHate] mPYHOse  dzgjteedd M f dzOL
dduyimMSdy rOLOCIjtedMmMisdSd fittjHOBYdqeO® SCI ROCCO fidqteORBdHr mjtstf MO:
i ] tcjsHOByds O:

-G OB Ot@PID %2 3K 146

-i3ts ' dztffjlste j H Ofgtsif € @9 O QIR IgftRd fd dzj Bloflste O 10

-Bs " dztdffjlstie § H OfgsIJ K @9 O BOVY M Pdzts WY ¢ el Fdzfdy®f Jste © 10

sBh OV &sh dshis!4 fjtsjHOlyd< o:

-dzj Mz OW IWOPsSsIs|Oy u( hedlzdHy 2 A ¢ Od3 6] )

-H dzd 2O o sdzder ziRdzh (] 2 syYOMmEE) 34898 ( B O Bl plEBOdE M3 @) (B3R OAF k4 385
B(SCdtef dns) 3600

Yyomksslso € Oodij dzdas el dA@ A0 B2aR2@ IStstg @ L OC e’ s 2/ tslsCter Isr 2

-Z20B 5t YOfistsls o OBREdAS,179,101D 3110/ fple%s(63)7314,2915,3116,3316,851 7, 6 1) 4
-dMissyded ¢ 94 tzjets@ dcd:  SlstsC (f sMistswdadets Hizes M 2 s ydem 2 o9jlsjte "Scirocco



tdf. 14 wRjdO (deOddn’ mjsfnO.

Bd BBBL dZOYJ dzr :

Cdzt yolsjdzz 1 Ju, BlsMEHO EZftcOodw &zl f jtojHOIYdS (| ZOoadgr 2 9 - tSH)
dedzff tEtsB dIst 2 df OBRBEO) &' 831 CBHLE.

j Msts SlsotsHO MdedzOdzO 1 [, M Isthl s Odets ® dag zder d3d  #i tizts B & Bxgiza( tzg dzd © iz t
dbbdzj 1 [w.

ko tdm cOisEREsawh d2 CtstedHSte) .

BicOlstste dzO dzO ¢ tsdztsipldiimln jHOgEAGHE CoQdglidis ©)1.4

zdzso sH f sfydzy Mmdsd Md s dzff &) Wfprdevrjwishfitf2 WLCdpdsd H s ). Is dzd

| Mlsd )L 5dz0IlsstedzOW QQO@E@JW&HMEH)OIHO&@[WUW

zdztso sH € Md3d Mdlsj dzg (| stedL sdzlsOdz! dz" 2 Iskzdadzj dz' ) .

Jmdlsjsdz " OV cOdzjtej V) .

105 0Bj 6O )L 5dOdhdsets &Qdadiegigtc @ W os@ ded)d3d

1l ts6 dzOfpkzs h j | EfMstes2fmsots (1 tojHSC O] tcO) .

122C 9 OCOYydodedz 2 CtsdzsHjy. stdzsHjy ftesedls fsmdi fomistes2¢d fdtcOBdH
13s O3] dedz" §  dzsCtsfylsd § JteOBIH " .

fn
1-
2-
3-
)
4-
5-
6_
7-
8_
9-

]
]
]
zZ
]
d



RL fMbttkzClskzter odHdes, vyt Mistetsdlsj dzd dzaj MBsedzd ofmy JtiHEEmMBItlste) s .
ltej 3w LOHJtYSCd o {risldaddls dfmRdztdfipodila jddg!idi?) C OL OdzOf! yjde Bd hdd&3 d
CtcOdzgd Isdz" = ftesBBSC(3) o otdzdesotsH ( 6) .
IfmMiets tsdd oMmMsOaddzd Isted ftesBSd, Jtco OV MOBOW Hdzd dzdzOW , § tsfydzj H dgw W
RAWtcOL o EC ftotsatsHdl o cteOdzdldpse dwisBEIj o 15 ttOL BTFr Mistejd, U
ltejyH] yYyjB fsmisOadls! HtesBSCd ddz ftedh dztsfpy o HisdzBdIls! o Bkxyj Mdztsy j dac
fslstsds ftsf Ofls: ¢ toj L sdzOIs s5tc 0.
tdm. 15 wnd &0 ¢ J @gdind: .mJ 5§ MO 3D
A SB\S
/ ;,r”,! : ,\
AL 'Jr—f’ o \
J i = i\
" : \ b
# \ \.\\
A\
) - SN
‘,¥.‘ \

" kOddf! §jtjMmsesdl!

mslsw jfls! ojeswisdshls! ks, yksts §duOkdHE {
CsdmistezS ydy BjLEmMdss ds B' dd MY ¢

vy Cbt dL dOyoOdz des Mbstesddzd SOCIz* dzfn z
mewrL d.
1 Oud &3 dalz v dzOf jsts johPls UsOX O o3F tOMMBslstedd § 5Ly .



4. 3.1 17" QCdzt yolsjdz 1 [ w.

s yOlsjdz' 3} & i) HAdOLBOYUOENY HdY oCd yjddW(LOfEMSO §deOddH’ ) §Lkk
i tcOEO.
By des, LHJM! j &OSsSHdddn' tjcdhbie’ bsdkod dscs &Osstd yofkssl,

I_g_ﬂ

) od o Astrdgdzjodzr 20 Mlsj dzC OF odHdy Ctbkfdy j BlojtMmlsdy Hdw tMj2 (sottslsd

t df. 16 Hdzs L tslse j

[ So Sislsdesets d3j m Oded L BO

tefmisd 2




tdfm. 17 [HdO dL ojttmMd?2 {sottesSlsdsets d&j - OdedL ©30

1 OH o Cdz¢ yOIs

s besdSsor 2 licOy Olsj d .
(s desotstedls O

LHJM! diBsyils EmMddzde Ol mw .

G‘Q—.



0T Gz yOlsjdzj s } &, GlsM¥HO EfwOo dvdhv §jtejHOls

1HJM! ddisj Jlsmw jHddeMse j dzgdzOW dzOH ! © fdeOBIH] mjtsfi MO MHj zZOdedzOW Myls
Il yj dglstcOdz! des?2 o7 jBC ) cGtjBjdzSd dORBSHdIMw dgOHY d M .
stslststcOV wBEL ZOYOjls Ists dzd ydWtkz, Ikt dd fsMOHBYds] d&j Mists HdzY odij - Oded L



R L LT i e
’ > < LS
£ 00N




21 uvOSCyj GtjBjdlO BYjd (A0 dO o' sk O h ks yOfmls! Bsd his2 hj

tcj Hdzd2 BESdz "ts2 C OBy dedz" 2 BdzSEC ff § to
tesWilsdgs L HJM! dgORBHdEZNHY d&j - O0dzedL o3
¢
A

H GtojBY d€ 52 tsls dzts 3O da.
jtejCdzs yidedv fdwOBRdHT d2O IstsdzOdz! ©

d

]
pr GV Hjdz {Istsd Bj ROddL B & dzgj L dzOj .
i btsd ¢t fjHY skZOcOk: , Ykt td Ll dyovey dive fdsEGyEigadd™ Lok 0

g4 1 Ists?2 fzshOHSCd ooHddzd fijtcijHO0Oj] @3z dJdaW stcdzgOyde, © odH] fthmdzj Hs9 O



4326 & dzdzjffde's B dIsT 2 H-HOdgHdz@®@ d® 831 CESHLE.

LteOBdlsjdzd fdeOddH’ dOIS dzoh g @O cwOddlsd j ftosesd feshlsts §ttseddd

4.3.3 [jMst SloBHO MdedzOdkO 1 (4, M kttjd" cwOddlsd & §cseCOdg

| 1B &jMmlsj yoOmls! djtedd LokCsots?2 obdd GledEeO®Om! H&Y ke, Ylst
[ Mdzso detsy EZftcOodzj dzdjy yYOMlstslsOd3d G4 dzgj cOIStsteO® L OF dzé yOdztsm! o L d3j dzj dzd j o

t dfm. 22 :[JsfalsIZSdz!s[@LsDJsdzdztsatSHtsa d 9adH d&O ctOdedlsdzzy dzdder 2( ftetsB C I2)

I ) cwOddld j MisjdSd LujMm! B dd Zddylstyjd cwoBdlsjd'dd ftod ©OMI diE]



1 OBEfstoctsh ts aq’Hdz(D Blsg’tsdzq’tstsa@dzdz@w dHj Odz! dets totso dzOv f s j ton dzesfis! & tc Odzd Is dat
(hy tOL ftswids CtcOdzdIsdg’ j] dzddaL ' Ed3jdz " Osls otej 3w HtetsmatsyHJjddwV o tsdzdg
YIstsB T GszJts(Dlststs LOtGOBISlSOdZ LIss otcj dgW HEtsdzydets B' Is! CtcOlsdzs f jtcdtsHE o 50
O dzOdzs g d yigtsB ' tOME OYOIls! COyjdzd, dgzydes IssdzC Ols! dr CtOlsdes € tsdzj B Odzd W d3(
[ Odzj j, odedL LO twjhylkSCts2, dHjls CORj dedz' 2 otsdzdzsotsH € o B Olsstclz.

HftcOo O fSLOH], MOy ftsoitH ctOBdlsjdj?2, C(tltster j tBthdd ftsBsd ft

4.3.4 ItskdttotsH ¢ o9dBtOItsiclz.

| sdzdetso sH dHEN G2 ¢ odBwOlsttl §©jHdOL dOYjd HdY §jejrnouyd ! djteedd oL e
) Sfydzj oGSLBEYHj &Y ) dj cOBEGEO, Ghdsods? s {djttcdd ojlt@dREHjls
¢ MCOdj .

15 I s oBiss fepnO®ZO! M ksd S yOmls! | djteedd, dj sBoSHdBES2 HdEvY

tdm. 23

50d34dzdzf 2 otdzizsotsH ¢ odBEOLBHKE.

ldzedL € odBtcObtstclz dHjls tyj dz

COyjfMmlse jdedz" 2 C O3] dgdz" 2 o tsdzdgtso SH.
15 dzaj Bz f jtcjHO OzOM! dJdWtcOL o k€ ts

90w 1L dgjteddWw Hdzw eotLBEYHjddY M Odz dzt



t Ossydz" § COdgdzd o tsdzdzso SH O.
| szdzso 5H fesAisHdl yYjteiL dimSisd ¢t dsdsdkdsd 7 ©OBsyd - § Oddj 2.
{ OBsydy 2 COdGjdz ftejHMisOodwjls dqL MjBY ©OKE o' kB dzj dgdgks L yYj dZEE s §

tdf. 24 { OBsYdz 2 S O®Rj dz' .

Clsd SCPuzEagls Oo dzd o Odzd ! tslsH jdzt dets d EZMlsOdzOo dzdo Odzdf: o Y JteOBdHE ftod jV
t ORtsyde' | S ORded dzj Mdzlzy Ol Hdzv i tster otddtsotsHO, dd MotBBHAS tsBRo Ol
10k syjd f§seojLds, ylsts dn tBdOkzyddd, KOS ¢O¢ Jrite@ddydj, {§sLetdvj

| Bdzscts ocdzdzsos? kjstedd 5 (otsds ydd 1 dzjSlktedyuj Mttt dd¥ stedkOyd s dedes @
1.] ZOyoOdzj fjtejHOoOdzd Jd steROYdsdzdy 2 MJcdzOkz fetsMmsts ftojsBtOL W ddgli Stec
sjdzj cwOW, Isj dzj ¥ tsdz

21 sltsd f sdgv dzd, ylssw @IS ¢ ipjdez My tods dedzz L OH Odzdzs 2 yYOMstsls d fetshlsts dzj d
COHdBMj s .

3.R ZOCEsdzj y Mj2yuof, -dsimtis: o o Erkizdas Gpfnjics(ltcsts O ozolz] HiakzdsT fsdzd L tetso Odzdz’ j dzW t
e dOdr : IjdjodHjddj, ®RBssdd dOv MewL!, Ctu®Bf!sljtdOw fjl: .



vts jMmis! MjessHdw, dJdWtstedzOyds HJjdzvls dzO yOfglsd: §0O0Cjlsr, COHter

SOHt" t©OL 9 jtls" 9 O Is 9 .

dlstesCd MsjHddwesls o ftsMmdzj Htse Olsj dz dzlze dzdls! H Odzdze = .

Il 1k dzls' BWLOIjdz dets HtsBOoadzwe Is Mddzmtesmd e dzOdzr MlstetsS, COHES,  OC ]
 Odzj j Ik dedls' ) MddemtecsMdedzOdzORBd f jtcjHOsIls yYyjtjL §tsmdzj Hse Olsj dz' dgr 2 ¢
ltedy dgded € H Jj dzOj Bstc BB cddBdlafj: f to]

lTHjdvjls MddrtshdecdOod , 5 Cctster @ dZOtcj L Oj s Mistets$ d .

T ddZ2O0jIs Mo jtlsCk Mde dzOdzO, Ikt jMmls! oMmMisOdzOs dzdo Ojls S OHt dJdaW stedBOYydd L
[ dzv tOBwslsr , f§tedy dgded ¢ M teakicjsdy dz dizOlszr  afrL H jf dewddiz'y j dzdz’ F Mez@ dztfiz] 6] O &6 jz@BH Pls Ml
MC dzZOHT™ 9 Ols! (O tedd3d 6, Yo 4 lsO)

]l OdOzseso ' n ftody d3dzgd S On ( dzOf tcd d3gj te, IsjdzjodL stcOR) o COyYJ Mmlse j dP@&@GwIsd
dz® Jj odntsHo 5 € .

1 03d yke, bkdzt steOLobkCtsor j dzddedd LOHjtYSd HJ EZOEZIJM! dL COdRdew ( Sb®@eydd H
Clts dzj d3gdesy S8 ZHdodzw jIs, dets Isjd3s dzay BJdejd, GTJjteoar j L dzjdgjdzs™ fOdZvIsd BT
Il ydWttser 7 B d dfodtlzr Emtfftedfy 3oz Is s jtcOlsdodzzs f Odzgwilsy dzgO Ctej dgded jo ™ = Mmnaj

d ttOBtls] kMdddlsjdzj?2 d ®@BoHEzdkviststetse ofMjeHO tBtOLEZjlsMw or Ml syOMmistsk
jimM¢d dzafj BINhOjIs tOBESlIsy §JjtePa&e@®OlsydecoO d dzai Mddz des o dzdw j Is dzO
nz Htsdkzets dzj BBKOM Odzd o dzgd B3O ded W .

ts o sagHISjs fipls © dfys] dy, [ dzkz-lsisH iips d Bzl s @O ydKu j slsdzd ydes f sdzd 3O 4 Isfmw
Ctstedzy dL d3j dzed dzOfy? fted fsfrisCj dmMfsd L so Ols! MmMdder tetsMd ¢ dzO dzr
q
m

t
C
«

go00gs
2 b

N&§ <

IP- "FOQTE
o)

N

(23

%2

&<

@ 0.

G dzO dzts @ MEMmBmmB&BmGEBQQ@BM&BW@dJ BdYHE WttsdlsOddd Mddzn tor
stslsdzO" 3O " LT 90O jls HtecjBjLGE Wtttsdstse fde dzOdztso .
i, 9 bjdzjsodLdtddzr » S OH©GCOR, ftowBOW o | tch@&Oip d@k Otz dgd Vv Is @ &
htb Slsdzsmdlilsj dz' dzets Htekze HEkzGO.
LIssets fsdztsy jdzdw Br dz dzO2H jdz ftedad3d dgj dedjJ A3 W jtetedlstseor 7 Ctsdzj y o

L_Sas__e.ﬂ g::—':—'HH
oONIFOACcGN

-~
11§y &
wm’Q—.@



tdf. 25 AtkbtsctOWdwy W jtttcdltsoattets Ctd yo.

Ajdlste 5] € #de s DSt BOMsslsdy 2 fd ¢ dzO dz.

I ¥dedzOdz fesitsHY 5 COdzOdzE MowiLd LORoOlr 90jlsfw % jwedlsser &5 Cd ysd
Ldzgjtecdy o Isjf dzts.

1 OHOYO ddpj j dzj 80 t8OMMUdIls Ofsts d3 D@ § LzO W g @ls'd ds@dad frid'ls, $af0r ddQi slgidsR Y d & dz

{dfMm. 26 AtskscwOWdw % jttdstsotsets yddddHieO o0 JdW stedOydsddzasd $ OB j dzj .

S Yyd gz w ey {1 Ists ctsotstes ?
ro ¢ ks, ykt s sdHE COBjdvw M WJitkkdlssear A3 W ddz IstelistEzmnls ®o digisd M ds ¢ dizBdz C
MtsHj ey O d2 MmMddzmr tetsd d3tf zdz' mr .



[ fdzd dzj kOS, It d Wjttedl dzj dazy j da
) sisslstedlsj dO COBjd ¢ dsddlsstelz, USB ¢OBjd d HE.

tdm. 27 vOSC 9" cdWHWI Mtsotcj d3j dede’ | o tsdzdeso sH'™ ( COdzOdzr MewiL d) M tsd Lz h
N

S

1 JL tORtsydd jctct€dOafsm) 2L Hj M ded C OS¢ dzgj BBS2AISdMm! .
st HO BHdBL dOydzr 2 o 9 BH:

1 JcORBdHO mjBimMO dMfsdz L 59 OdzO Mdder tesdzdL Jteso Odadz 2 ddeW stedzgOyd sdeder 2 Md
ddzj Hs9o Ols j dz' dets ddaW stcd3OYydw B'" dZO ftSHoO jtcedzgzlsO COHtodtotso Odzde d tOL o jtlsC j



4 . .5 S 0dz dzr 2 o9dBEOIstste( Odzls j dzdzO) .

I dgr 2 o9dBtcOlstste ftoj HAdZOL dzgOyj dz HdzW ML HOdzedW ddeWtcOL oS soattets ftsdzv o
YUdls fsdzsydlsj dz! dets? tsBtcOlsdets?2 MeawiL d f dtecOd3d HIOs LA pAEjLZCedEjts H d Is! o toj L
Jfddedes § qcOBIJHO dzgOydey Is ko jdzdydoe Ols! OB dzdlskvHlkz odBteOYdd L O Mmyvls
s dls! v 1l ftesyj M, C(BSEHO MEtMmls! Misjdse fdeOBdHT, & L o Odac
LIssd3 GJ dzgj cOIststc B kzlyj Iso todzdztdeo ¥ls ' G3EHOREfiGIBO df dit @O0 C O ftod L OH Odzdzts?

dz
m
Is
O

3
gC 0O
1 O
1 s
{ Mls
1 tod

Mststetsder YoM jddY orHjteyOdz BYjde' bsydes d t©Oode@z 14 &

O o oBLHER], ot ofjn &sdr ©OMY OR, ftddvlsO 343 d/ M
ksets ©OL &) 6O, MHj ZOdF § OOdedzj dz' dgts Hiek ¢ HEBkck, M syj d



kOdz dZf | ©OL&Bjte’ Bod hs?2 sk o osdBEOSEOn dzf JCELOs Is.
tdLdsOdz dzr 2 d o jtelsdCOd dFF 2 StsdkzsHjYy o L2 COkjte] OdOEscduj d Glse
d Zdkzyh Osls HJOGCEOdBz &Of 0o dzj dzdztsisd o JBcOSEO o L OHOdzdzas? ff dzts MG s

tcOL i3 oz HEZJEBRsHssictsdy &Yy B dZicits tsftcjHjdvis! dj Meh ks yYyoOmlstslskz f
Zzdydj odBtcOltstctse ftsH fdeOBdHB2 (eBtes?2), HdW EftcOodzw jd&3" = G j dzj cOIstst

LIssddz, dOdzdyd) o9dBttOltO, WwWodvjlsmw HdddE dL {icdiseCs Wbl SStoo0 dipti dHSCRizE
tcOBJHOM dz" = G jdzj cOIststetse .

BtcOlstste ftcj HMisOQoadzw jIs dL MjBw f OtcOdzdzj dz' dzr 2 L OCtrIsr 2 otsLHEM &MY toj L t
W tstc dslz dzj :

7o @06 QU

=V/2d=343/(2* 1y M sBBMEY LokCO o oLk afdys djdklfij wilsizidi §2@AO dzdzj
s j dzS Odsq .

vts JMmlst, LokEC lttOyOwMm! I ftoslsdotsftsdtsyds?2 Misjdid, ojtdy IlsmMw o dMmrt
[8d twOmMyylsr toj LHSH2O dfincfize G d3dip®fy lemists' fiji@c@ls Ustg jBfo L HEZR O +20 A

[fidzd Isj B jtcOktcO o dedydzj?2 SOBjtej d §dOBIH] BHjl d&jdvis: v, I It
ddWtcOL oS soasets fd ¢ dzOdzO.



9

0}

m
-

OaftSLHE

YoMt ®Odsd by dzg My OPWBEGRSMIs Bls Isj BY j eOkzte’

3aBNCUMOCTb HECYyLEn YacToThl OT TEMNEpaTypbl BO3AyXa

t d@t 2 L t5dz0dzfpdzO W

B HWUXKHEN KamMepe nipamuibl Xeonca

Mageel oty

N1 00'El boot

N B e e
L

'
o=

nlsggl -k

n186' kL |-

'
'

cimehs
'

NIBL bY ot

N1GG b oot

o

'
'
S

N1 eebl -

T i i e

__.E L QL Frmmrm b m ek o R
;

N1 ELOL F-t

400 M/C ------memommn i
390 MJC [-------b- b
T 0 1 o) U S S
ATO MG - b b
360 MJC-------be b
T 01 o) U S S
T T R
B30 MIG | ----eneemmeemfeamean
320 Mgt eree b
R0 ] T /o] R S S
300 mM/c f-------!

290 Mg |- re e
e 0 T 1o R S S
270 MG |-

260 MfC|------ -

250 MIG |-t pennae
240 MG | ------beeemeebonecns
230 MG |-------beemeeboneacs
220 MIG [------bommmnbomooees
210 M/c f-------!

200 MIG | ----oevbeeemeeboeee

=101 0.001 +

J.06+

i+ 0,08+

10,01+

=41 o090+

2.06+

D.0%+

0.0€+

~-§---10,02+

~-§--10,0b+

e af)

==l D) -

--3---10,02-

J.0€-

2.0%-

2.09-

2.09-

=+3-1040L-

2.08-

J.06-

132.001-



Vted fddyjddd Isj )OOk’ MfjSlte Brjls fyddOs: M ¢ djimkzhj2, O Mok
10 ddzs{lteDOdzjst + 1OPAY OL sdz My Olsd™ ¢ OLYOldY 12 "cOtdsh ¢d" Mefksos dl

RdzW tcOL o kS dLd&zEyoj diir 2 fdJtcOdBdHts? BEZHJjIs mttetshts fdzr h jdz o yjdalstej | j d3dzd,
14 BBdzd, O daj HdzW dzs H§ 2.

1 Bdzv, COC ydots? wmtwgQdadsl2d3,d tetpHHzfddE L 9 jLHO, {1 It dsy dzd ydetsy d3dzj dad 4§ ,
ftso j tor getiBlp:

Clssls stc Ody yddgdiHs®dz! dzf 2 Sl dzj ¢ M, -dz@sdlstfetis frwlfd 1§ Bl J s@B SIsd dzd ! 5
l st ssdBz Hijoded] dLtsBOY jdad] fdteOBBdHT f) cdzOLtsdz, YsCOLM 9o0dzd toj Odz! dats
[ s HO sy dets THsjsdz@48 'H do rdalztyrlyr HdzW Mtse j toh j deMiseo s Odzgd W f dzOdzjIs d L OB slsj
s Mty Odzj ded® MjetHdw, dOEZCO, twjddecdwy d o d&zOMmls! IOC dzgj Mudlosls, Yt f



4. 3.6 | 6ddsgjsmddjisdd] wodvjlshv yOfls: s §jlsdd 1 [u.

1 t6j HdzZOL dzOyj dz Hdzv tojelzdzdtesoCd otej d3dd dz2d LOHjtY Cd W tcOL o kS tsoatsets dzOB Bt
vOC Y] obdzdzsotsH ftoj HAZOL dzgOYyOdzmw HdzwW Mse dzOMtseo Odedw Mmd3j Mdlsj dzv d tOL 9 j &

)] Sdzdzts o SH tsls

Cltsls COd3j dedzr 2 otszdzsotsH tyjde Mdde des sMstcOHOd Sl ctwOBdlsj dzj 2, fsylsc
Clisls scdzdzsotsH L OCOdRUdo Oj sy Istoj " cOdedlsdeyr 5 dzd det Okd, Sl j ks
v fodsh! ¢ 1lsdrn  dad gaks z He®iasy quirgh j €3S d Mdedz0d0 o §jlsdzj §odsydlsjd ds?



4. 3.7 (JLBEOBtdZOY COBRJtcO® dO hjMmis Yyomilstsls (s Oz t©® yotdyr ) .
ClsO SOk to wWodzWw jlsfqgw EZftcQodzw j 5" o5 toj L sdzOlststetsds dqdz tceOL o 2C O dzO M jMlsd y_C
{ dz0 dzO:BHo[IsfrJW 9 CjtdiRibtedyjmMétsds yjdestey fdteOBdHT, Yt fftsLotdvw sls ttyjc
9JIst.O.

SOBRJ O LOYdlsOdzO § jtoj 3] dzdeOselzj BE O s PUded3BY &5 § egOdzidz’ di3 EMd dzd ls § dzj d3.
Il sistsdB3z fdlsOs hdj COdgOdzr COd3jter BFrdzd L OCter s ctoOdedlsdz” d3d dzd dzL Oz, 4
vstsdzh Jdets?2 ctcOdedlsde" 7 ftesBBS tojekzdzdtetso Odzd WOL " daBsicOL azCtsor 7 otsdzdz f toc
Il atsHr 9 1Isd CO0dzOdzr B'" dzd BB dZOtclzy jdzr HtesMszCdoOdedj &3 d of sfdzj HMisedd E

3L sdz05tledzOY CO®Rj O ¢jdj 8OO dzj Mizh j2 yOMmlstslss .




&

qsj jls Mk jdyOlky ddhlk, C(chkscOv fosLosdYjls COdBjtt] ©OBGIOK!
B ©OL BjeOds o' ©ftejHjdddd doOsste dqL " jfisd &sHEzddtks hdn yOfksls.
Wy dasteOdz dzO% yOMmistslsO( dzgj fkh OW) 12.25 1y 5 sB@OQOH0OLOSKEBE O j L
w o yOfMmlsslsO oaMjcHO fdmkzlsMmisoso OO o ktsdzOd desds dzOB st YOMssls,
dlsjdzd dL {lsdn yOmissls d daj Mkh j2 yOmissls' of OB O 8 O kMW IstsdzOdz
dz
d
b

O I gIIT

& j kOSCdd B icOLMNED dDEEIEGE st SHOY v dzO
slsdsjlsqls! , ylsts ©OMUjls yOMmissls ¢ Odjter yYOwdy’r HJ ZOdhY vy datsydss.
fn
]

SKNGN = ~%

fsd Ly kW fodkockdser | ©OL &)’ Miskyfj duolsr 7 | d&j &3] dZeEo, d
jdz CO BseE O ML HOo Ols 'dzse "ssheddy Oy thdsts ded € ,dsj Setizls HOE Y e ts Ols
ZCOL Odzdzr § o7 hj hjMils! yoOmlssls dzj dz2 L W dzOL 9 Ols! Istsydets tcOMMmuydIsC

S
]
)
1
)|
]
)
1
¢
U

L

I3 LT TQES
Fr r-IF 000

o FHTIQH
Q—.

By3twlsjy NjMsdEoHBoB? ©jLtd0ttds? COdkj G .

<

HORIZONTAL PASSAGE 2!

1
ah
@

e
- ////f /

10 COdj dzdets? 5B " gl H teSD lRdigi{ ', o Sttt j LOM §OdhY Mmfjydod dr 2
Clsts CoOteyjor2 §iMss M or MeSddd OCkMmsduj MSddkd Mots2Mlse Od] .

O dZOd&ZdL §jMCO fCOL0Od yYbt td di Bjifnsd 2 d Brd MEHO M jydod ds L Os
1l md

d

o)

fdMmMuddS ddistsetsH{dEB®o " 2 ttOL dB3jte ) BB "Nts?2 Istsydssmlss ¥, L Ists jhy 51

5Os hdj COdROd LHjM' OMftdsyjd , $OC d o tjLtcdOdhdsd kihdddls] dj,
dZ0 B dzd L OCt' ' COdj dedz’ B § dzdlsORq, 1t ccotedls & Is O mdosEs ol G C (



LOfEMS ] §qeOddHT .

rdzv dzdL S syOmlssilsdzats? o tsdzdzr , COd3j dedzOV tesBC O daj wWodzw jlsmw (o foeffMisody o
9 ts dzdz.

1 dlsOs hdj COdzOdzr L OSOdzydo Os sigw C O dgdz" a5 HoO j S Odsd M Hobkdw BBdL S8’ ©
[ojtSd B' dzd Msklsr&PYfic@®o @ j &' & tseslsOR], LOfEkNjddy &3 o COdzOdzr o

ieCd o fdkOshdn COdZOdkOR CO®Rjter C¢jdzj OO dzj Mkh j2 yOMmlsslsr .

vsO0¢C CO¢C Hojtld dzgj ftejtfwilsmlsoksls ftesatsyHjdeds otsdzdesots?2 1 dzgjtec f2 Ctfj to] d3j

fjtod i3 dedetse s d  sMmistsw ddsects § slsjdydoOodse 1 dzjtccdd.

10 1 Isdd3d Ho jteS OB, ojtesWisds twOMf sdzOc OB B.Mw Bh dj 1 dgjtecjlsdyimeédy ¢ Oo0

sOC fd L0k Mw 1 Isddi3dd Ho jtSORd d twkzySOoOdkd dzj §f sdgv Is dzts.

sCBBtejd oMjets, M BBtOlsds?2 Misstetsdz JjMmis: odgdhjddy, dqL SCtltster n otsL A3
O COBILO cjdjtcdtctso OdzO dzOB St HB M jfMlsd yYyoOfmilstsis.

d Mdedzod feflszfOdd o SO&jtk YjttjL COd®jddr j € OdzOd .

Cls

t OBtsydd yOMmistsisr ¢ Gdgf g dze b 3B @l dDz B esvBited HdzWw C O3 HEBS2 L yombsis.

Cls

Il sL i3y dets, dgO § dzsh OHC ] dMmisddedesets o nsSHO dgORtsHJ dzlfw 3j - Oded L o5 f jtde j. © dz¥ Y



4.3.8 | sddss sH] §icduds dls§Ggidaz 2 sk dadzj & ) .

sOujflse jdde 2 € Oj deder Bls In s iitatsld teterpy soik oz sdsig” ud mdzj , Hdw Wsteddse Oddw h
YOMmissis .
[GB LOHOYO f§sHOIS! dgjfkh ks yOfmsslsk &O fdjmdlsj d .

| 8 dzdgtso 5H  § j j 5 Mbtesd ©jLcdOdhds? CO®kjt’ .

\ S -
LN

; -
LA d



4394 &) Mdlsjdz (O cOdzjtej W) .

) 6 HdzOL 2Oy j dz HdzY 5ClsOo deses( SwOlsdzsets Misjfjded Holbdg) ¢ sdedy j ded® 2dzj mih j
OB Ste M dzgj Mkh j2 yYOMmksks?.

sdsj Mdlsj dz Mdztsy detsj Iz frpl taPefifids’ 9 Gy jhig jeHEO I dRSEH, dzts 2 fROQH Isftals .dzj Mizh j 2 d o
(s kMmtes2Mise s d dsjQu® fisjsdsiazc to I jOdC Sy @ s dSE(AYym) d dZOfsdkddOjls ¥ OL s
1t ofMj2 HAzddj Mei3jmdlsj v wOmMitdsyjd Btdjj Hoka HjMWikSte § OB Glojteh
YOMmlstlsdts?2 ROwOCIk,jtedmisdcd.

Clsts kM2 Mmisots foLotdY jls djdvis! Wsttdkz ccO¥dso avym 5 {isdd s sed &
{jekdzdeseC0O IssyjS sfhEhjfmise dv O dL djdaj dedj s sz ddzr tslse jemisd? .

SOC ©OBGKkOjls (ks kiilsts?flsovs) d difj eddj Ly dis dztds i Ryt toy jHdg@O 0. dz

sB' Cdjdzj tOlststc L OWOBSIsOdz dgzy dets f sHOI! dzO0 o9 dBteOlsste YyoOmbsslskz 12. 25 |
Clsts MsBMise j dzdzgOW YOMlstslsO o9 dBteOIstste® d Mtej Hdg" W YOMlstslsO f JteOBBJHT .
4Cstesmis! diLoskiShfly dad®Ods OO O&ZOBB M2 8H j dzd &g 12. 25 vy, §odzzyOjd Hokddkz oc
l sdzso ddz0 Hdzd dzr o tsdzdzer t€0Oo dzgO 128 .

sdzs2, ddjshd2 Mstesdkz 128 K @OSsSHILMY fteddjtedts o MjtejHddai §deOdsdHT
[dz antsHdls o tojLsdzOdzip M dzj Mizh j 2  Bfipls thidstg BzC {2 HA5 Hiclp,c sIRO WM IsY @A df t5dzdz's 2c Of
25505.

[MsOdz dzr | Mdzsd Mise dzOMseo Odgr M BsHEdZJteze " ddBBd YOMistslsOdRRd 6 j dzj cOIsstcO.
Jded dORBHWISMW orhj d dedyd yYd delstoOylz’ detscts Mdzsw, dzOMistetsj dedesets dzO 12 . 2°E
sO¢C odHdIsj, odBtcObttc d HdtcOBJHO dHj Odz! des Mtsc zZOMmMse Odz .

<



tdBugj CIste dqdWtcOLokzC Sotsets MdedzOdz L dzk yOj dZtsets f JOBIJHES?2 mj s MO.

CnekTp curHana, usnydaemblil nupaMmaaneHeiM KoMnnekcom Xeonca (npu 20°C)

AKTUBHas nonoca(okTasa) 3epkanbHas nonoca
- = - >
N
N ~
N~ A [ ™ w0
2 9~ 2 o~ NA ™ ™ 0 g
© No o 22 23 2 22 <«
5 7 8 9 10 _ 11 12_ 13 14 15 __16 __17 18 . Hactoraly
A B C D E F G A# B# C#

146 m

12.25 i

10,77 'y

10,21 Iy,
9,19y
8,17y
7651y
6.9ry!

64 m

Vissecrnsk =3128 m/c



sBslsedd HOd hj:

[lsCter 5T 2 MOwLCWOe dqkjjl Msefmise j ddzks yOMmlsslsk 98 4 y. (Md. o §. MOLS s
[fdzd fejHfsdksydls, ykt MOLSEWOE B' d dOSt' s Ster hS¢s2, bkt MseMss j dadzOWw
sssisdtsh j dzdj YOMISIO&I2@B1612. 25=8 d dzqg

st jMist, ybter f§odkzydl: YoMtz 12.25) | ddd)dde ds2 § sHj &zdls! yOmlstslsk f
vOCd) MSof OHj dedW dzj d3tsGIzls BT Is' Mz y0?2 dz &g .

[7 bEdjjls Hjddls' yOfsslk' f fodsh ' s My sydSss, CtOld’ & flsjfjdd 2.
(fdzd B', §dtOBIHO tOBKEOLO d&zO BHdMs2 YOMistlj 12.25 |y, bSYdOuts fiesh
s JMslsz h OV QA Gdy Witshlss2 OCEfilsduj MSd2 Muy kuyds 2

165, Mtsdlsjdd dj 0S¢ fosfhlsr .

[ded §sHS s yddzd o SCtdeyj cOdzjtejd tojLBdgPlstste M h jMmis! ¢ EsHbkddeks " ddd Yy«
vt jMis!, o' fSH COdjttjd ©OBskOjl jhy d $OC¢ Mmdjmdljd yoOfksslk, d O
| ssMos? Yddo lste fej HMsOo dzjdz fwils) 5 § OwGOR] BEBSHBo' o o jMmisd? LOL dasc
[sMs HO MlsOdso dls! MW Qg fgas dzf lsditk Y fisdzts Oy lsts RdH j 7 ddzd 13 yOfmkssls (6 ddzd
Wdd SO,

C HEdkOs, ybts sdd dhfsd LseOdkd 13 yOmksl, 12 shdsed' & d SHAdz daj Mkh b



flsjdz' (I t5dz2 hOW cOdzjtejw) .

v el

SOBj 80 MdjMmdlsjd" fwojHmlsOedvjls dL Mjew Miskyjdyuols'2 fesHBd d' 2 ©jL B0
sskdujmlsets kmlskzfses SfwGjHjdvjlshY Csddujmsesd yOmissls sSBEOB Ol 8 Oj d3F A



() Blst5&EE € OB b imdlsjdw (Hjddlsjdvy yofksslsrs)

jdz foddshls: s fMHjdOd dL o' MECBCOY]jMise j dedzsc s § Odgdz™ .
fMdsd Mdlsj dz2 Mmsj a i jmhedhn HcsddohbBri] oMo tsols © dzyf tetizlz] dadels j C



W d dz
I st




4.3.10 sOd3jtcO toj L ts5dz0 dzfn)dzts € © ddD k@ @Rl o W @ oD@y " d d3d

Clsts MjteHYyj ¢ jdzj OO,

ltod Cdzs yjdedy Goodzsydlsj dzd dets?2 tsBtcOlsdets?2 Mowr d (1 Jw) MOt ¥ O dz0yd dzO 4 Is
ltod 1 Istsd3 dzO CtcOlsdets?2 yYOfMmlstslsj dzOyddzOj Is SBLBEXHOB MY tojL sdzOlstcdzOw ¢ Oc
1l sdz SO ter or dzsy § dz T odiie tipddzty daejlsiGadd, d3dt O | S dteOs swv  dzO B tsdz hzs €
fsHmMsOea Cd(ftej Hf sdzsy dIsj dz' dats! )

1 dzdlsr fts ofMmjrn Mtstetsde Jd&ijsls LOLtste, d tdad Itsyj dzOydadzOesls  jls! dzO Mo tsj
b dzOdz BdesesCteOlsdets EMddzdo Oj Isfw  d W s dskashieftsidj. siw EZetsdzSsar &3 tslstcOy Ols j dzj
[dtoj Ssstetsds 9 twWOHdBSIsjrdzdSj dOL" 90jls f OMmMMmdoeds 2 dL dzzyOlsj dz2 Mmlstswh j2 ]
EmMddzde Ojls MdecdOdz tSlstcOy j dzdzr 2 tsls tj W dzj SIststc 0.

l jtejH kZetsdzCso" &3 SlstcOy Olsj dzj d3( toj W dzj € Is ts to tstezt s dc Olinftf dediafs e @ 'disd A Wfisd ¢ dg@aizy o € C
t dfg

i kaHan Ne2

334d30 tGJLtSdZOder]dZBG'B Eddzdlsj dzv ) tj L sdzOls stets 3.




] sk SOk’ dojjlshm ©jck
] COdkjtek LOosSHYISMY HoO fdls
(fMdzd B' S OdOd B' dzd o j dzlsq cz

Zdteso sydsr 2 CBBHJY, CBlttr2 d&oyjls d&j dvis!
& o6 O K 1© dzOsaR, 1 £ 4 [sds@dz j to JOLC (C fipdp jOfipfidsj dz' )
d

wydsdd & , OC B' Hj &Ok' ISkt dzj MlsOd.

t jLsdzOltste (4 OGS BY OG) .

t JLsdzOtste L OHOY Is yYyOmbstslslkz OBl fJcOBRBdHOM dsets JqdWtcOL oS tsoatsets & dzj
[dz ftejHmMlsOodzj dz 9" MsC sHESBleSIsdz” B( L C s sdzsmdz” d3) toj L s5dz0s st ts d3.

lr MsCOY HBtolsdshis! tjLsdOststcd qetOjls tyjd' o90ydlkzt twisdzr, ftod L Of Iz
] s lstaddy, ftso" h jdedw HtsBtetslsdatsisd, Mmtetsdlsj dzd ftej Hfteddew dzd tewH € tsdel toj Isdz

-

s

t JLS0ZOIstste HEsdzy J dz2 MsMmistswilsy dL Hebkma yYyOMmlilsy 2.

[ OfmMMmMdoedets?2 Cter "Cd d tojLtsdzOtstcdztets C O3y dzdetse s wWh dC O( MOt sW Oc) .

s Mty Odzj dzgd¥ Cter "CO jL OISO PWHEOH | dzO M Odets OR Is 58 Odzis f ©fz1 O fin sds A to © tof d
it JLdzOste ftoedf sSHdWIs dzgOH fsdzsd3, d f§ sMisOodzjdz dzO Ctcj dgdzj o j € Odzdzd .

stej Bdzd2 tyddz IsojteH 2 BOIjttdOd, (il td di BI"O0jls fijlk! tjL sdkOlst
O dzOdzdL { ssets Ctoj dzdzdw,  tsC OL Oz ffytssdse jswdg dizjd J L aptestf'C.d, MEBtejj oMmjc



jLsdzOlststedy 2 Wh dC cOddlsdtet tjL 5dzOEEO.

1 Offstes2 Sk COdjdede & tojL cdzObtese fosdL o sH Y BJ i D dpte folf td@@lesowsd &) O dz0 &z ¢
bfsOdsoCO ©BS OHBES dL BSdjj oWLSsScs &OjiedOkO, ojHjl & kdjdd hjdeds
fMsOyudo Odedj 5 6jL 5dzOsBL®, ojHjls € kojddyjdds yOmssls’ .



HCBkjj oMjet Msesdlsjdd §JeORdHT MisjMOdkd kesd ©jL 0080 dZOMissOds O
1LO0dkdudj bttvs fosesS o )[4 koy) csottdl 5 Bodjj o' MsCs?2 YOfflusls dzOf
fodh dzsf! MsC©Oh Ols! .

[ 411 OL d3j e O,

Pasmepbl capkocdpara Xeonca B cm. (Mo Metpu)

14.88

68.10 S

©227.63 9780

[P0 02j OMMUudkOj & Mefise j dedzks yOMstslksk MOLS Y OcO:
1 O MOES W Ocsd Missdl ketdisor 2 wjldjShste d §wis! fdsYe Hdj Stk .
] 5 ssBlz dzOf ©Oo dzj ded ]  toSH tetet GOYBE L O HA[67 sstddj ¥ dzj C 0.

v O¢C COC MOt Yusk@ictc sdsck jtedzdst ¢ G toSHBHz! dzs?2 Lo bkzCtsots?2 otdzdzy, Ists jets MmtseMmls
OoSLHERO 9o dzv 3.
tJLtsdzOdzlp o L Issd3 Mz yOj BERZHJjIS fted tOo JjdeMmlsej or Mislsr Missdze © 1/ 4 Hdzd dzr

F=V/ 4h=343/4/0.8743=98 1Yy

4CBtcj j] oMjets MOwEsSWOE BFrdz LOGCterls Ctor h Cs2.
tdLB8dzOdzf o {1 Istsdy fMmdzlz fig@jv dalfQ i sz h @ jzls 1 diistslss O SO S 82 BEHjIs CteOlsdets 1/ 2 H
F=V/ 2h=343/2/0.8743=196 ] Yy



RLUSOMwds@kzs, ybkt yOmstkO tjLtdOstst® kHdodlsjd d' & cBOLd CtOlsdO Ml
98/12,25=8 (8 dqdzd 196/M12, 25=16 ( 2
vOCdd SBEOL A, YOMsskO sdBtObsied, dsyjl B! Syjd feshss §sdzyj d

LsdzOltste B' dz adzjMjdz © SOBjtek o dsdjdas Misesdlsjd Mo O, odajMisd jeEs f
kv tsdz fesisHdls & otsddss sHE&Os Gsd I Tylxds. daf i sdz S &5j Mls, CHJj &t

©
7]
T

HEd ) COd)tes? HESdyjd BT I5! LOYJOMds? tjL6koBst, ddouj jcs Msoyds Oc
IlssB L O BHds2 dL Mlsjdst COdkjer dqdd o fsdk Hsdyjd Bfls! M &OH L Of

— =z

COROd o) HdOL OYjd HEY LOfEMSO ¢jdaj tcOstcO I flojtendedL St
%O CwOd" s §dEeOidH’ .

pr Msls] 1 & ls k0, @O kesofiffH 0y kR P s disy dis [ dzo ddzsd B O d Y © O fkzts b
5 SIsCwErilsr j COdjdder j] SOdOdr , Clstser j of AsHWIS §sH COdj dedged tsBh do€b
Bj dzdzO" SBh oSO dEOBIHT Wodwjlfw dj BB tcOdzdes?, SlsEOW ¢ jdgjtediokjls
d COROd sutdp&e BT, OC COC ¢jdj Ot otLBEYHOjISMu) e bj 3] Bzdz2 B f t
COW ddLCOv yOmbtsko daj MAisyjl fes2lkd yjtejL S Odj dz .

fzj LOfEMSO ¢ jdzj eOlSEO 5 LIsdds COOZOB dqHjls LokCtse OW o tsdzdz® ) YO

Os h dj S OdzOd
d

FOOLOMW OO @ = "0%

-l—rc_(jru)_(j:—'I-l—lq—l

g_o
11.

M;s}@dz@dz fsHOyYd +{dzj ecdd.

AP LA 1D
R

&9

l

)
\‘.

Clsd SOdOd dzgj B' ded o j delsd v ydsdeder o3, ded dzj o' nsHddzd L O §jHjd §dt
HjEBHdY, CBEHO ofMmw COdj dzdzO" tBh oSO fduwOddH' slMizlsMisekzjls, <Isd ¢ Oda



4.3.11 utscd&Omksh jj
Clts Mhsy dsj MsckoOfmks h j
fdsd Mdlsd dz' .

f 6¢Mmd

fjtejHOlYdS O.

| sdedeso ' j Msfesisde dj ded W™

{ §fBuBc O skl tes?2 Mise

BOdz! dzOv BlHONO) (B BEH Jf BPL MO § deMmise |

blstes2Mlsots (1tejHSO®R tsO) .

i kfsts2mlsots, Sttt Hodyds tBjMYjydpls' &OC |

or IEHGSEE Mefeslsds dj dedv

Migd Mdlsj dzv, otdzdsosHO d 9dBKOISBO ff sMistsW dzde
dzj sBrBH B tjckzdzdtctse Ols .
[ dzv 21 o czdzdtetso € Mtse dzOMmkzes h jj Ekfmstes2fmsots dqd3j dzts f jtej d3j M O A3z ®

(1tejHS Od) 50O) .

L O dzts dz!



mMts Mststetsdey Md3j Mdlsj dzv .

10MizsdzS © Bsy jIs Mikh jiMlse jdedes d5j dgv s of AsHdts Mftetslsdo dzj dzgd j toj L tsdzO dzfo
o jtonlkz dzOH L Ofdzsdzl 52 o dH dz" f tisdel Gstiadzaz'cjs d risjdadSindf OHndzwO teigj tBdeHdd™ , M f ts
f sHdzd BOdzd ( s EMC Odzd) L Ofdzts dz€ Iz .

10 Misidei odHdzr dROftcOQoadwehd] COdOdz , ffts Clster d3 asL A3y degs Ho dc Odzifw g



Of 0o dzv ¢ M dj ¢ OdzOdr 20 MisjdeCy fejHCOB)ter .

ViteOodzjdzdy Isdds
ljL 1 sts?2 wjekdzdtesoaCd sl fitejHOLYdEe O LOoadMmijdz Br sl Mddzr o9 jlste®, Ylst
d &34

d d3j As@sdzd LOBQ[EL IsH 5 dmjsdztdn dSAOC o j sc O, i btsdlk Hedyjd BT Is!

THjM! sOCy s kv CoOHEBEGIS (cEO] shb GV &0 cOE &k o G d &0



4.3.12 Co0CkOYdBdzdz 2 CBBdzBHJ V.

Cltsls CtdsHjy daj B' &z LOf kOdefetso Odz fted Mmistesdlsjd Misoj §deOBBdHT .
(65 dOdkzdud) ctottedl 5 tsd, Yt dzgj Mkh ks YoMtk §deOBdH’ ' sOdkdm!
SBdsHj Yy 6] HiflEO® jdeOoug g dedy dz Hj 2 ftd dzOflsies2Cd §jtejHOlY]S O.

ssdsHjy tof dzd Mo jtenlkz osdedL dL SO®jtr Mdsjmdlsjdy, KOS COC trils! dL kyj

LT

L9 OCZOYdsdedatsets CtsdztsH YO

By dzs s B dz6 -M oty QL IOARSEZER k&G dsERzR O 4 jodgizds iz jyio sl 2 51,2 , 1266 fyY s 1

l sL
1 4 d3dzq .
4 2yom RWVIsOo dzOW Otz ded ¢ O 1 J B3dzd MsmMlsOoadzw jIs F=12.1695 1y, O ftd Mmiste



4.3.13 sO&j dzdzO" BN oSO fdwLORIH"

) JeOBdHO BF &ZO BN dlsO $ Odj deder B o dz Is O &z .
s O dzdzOv f desMS simls! §JeOBdHT HojHmMisOs v ZO0 MsB 2 ) BEEcOdE, SsSEsOv
fted odBttOYydd §dcOBIH" .

1 sH bijkzetsdy dzs?2 € Od3j dedzts 2 3 d3B to QURiASAts fipls * Az O  Idff j toieds friflscf tg O difBHis QL 59 O dzdzOW 9 5@
RL {Isdn §sdsmlsj?2 doyddos smy §dk0shdj COdOd CORjt' tjLcdOkhdsecs kf
ASeBRO fsdsfisd Syjd @OfskddOjls csdsslk HECkstmMSsets Wtdj dzHMS Y O, G
[ Mdztso datsj dzOL dzO \QikEddadztRts ddtgfigtiBdte Oz S, { st dzOyOdz desj otsLBEYHjded] & j dzj teOls
] st stsdBz, dzj sBRBSHdMBOW 1 dgjtecdw, HdzW otLBEYHjdY o' McCSHtSBslsdsets tjL

COdki2 fdLOddH .




I ®jLkd O&j &6 B&KIEGEB? OL Od&Of' MOd & fMdOs' & &jfssd o SsdikekSydd §dt

s O3] dgdzOV B BB OO dgj WodzW jlsw BWLOIj dz dgr a3 { dzj d3j dzlstsdz ddeW tcOL 9 € 59 SC
l fteddydfj, ttjLtdOdn §JdcOidHOd dts?2 cttcoCd3dyjls Brils! EfttOQodvjdk d BJL
ltetsists HdzZw LOf EMCO f JcOBIdHOMZ detsets G jdzj Olststce® f sdzOHBdIsMw fMmddz dg 2
lted dzOdzdydd o) 3B tcOdz' , MO tsW Oc L OfEMmisdls! M HOY ] Bl MdzOBtsets 9 jlsj .l C
vsOC i, ®BIBBLOR ERZojdduydeOjls sl cJdgj cObtsted®, Yt fsLrotdvjls Edj d hc

4. 3.14 (jLtsdedteze hdj dzOMlsOBT . stsd3f dzj ¢ M GJjdz cOIsstetse 1 dzj tcedd
] dBsdsdadlsds?2 MEOodz) otfttkze fdORdHT mjsimMO orf ek dzj dz@ Mtslsdzd h OR Is.

l hOoclsr fdi3jhjdzr or MsCsHSBSIsdz | COdgj degder | tojL sdzObtstcr ( MOteC sW Ocd) .
1OH 1LiIsddzd N ORIsOBRBd Mdtsy j dzf -&B3BUplsO] . COd3 dedz" | IstcOf j ydd

[HEZO BOMSOBO dd3jjls Bls 1 HBs 3 hOAbk M tjL sdkOlssteOdd.

vts M Qdz@® MovsMicze f JecORBdHT mj i MO d2O"fdeso OdzO toj L sdzOIststc Odzq .

[ OfmlsOBr MEkh jMmise jdzdes ko j dzdydo Ot Is dish desflsy ftsdzj L desets MdedzOdzO L © fmyy k
stesdzj Istsa s, BZOMIsOB" OB Is COC Hftoedy ddded S d d ornBHWIS od3j Misj M thdase
1gjthG<jlsq’q4anq’2 Csi3f dzj € M.

[ Odz

[Is

& 2 SodfdjSh dhfsd Lkzjl 8jSk 1 dd S$OS sesfsedjdd 2, syjd SOyjf
S

c@stGs kOCBEt CdifdjCMO o tjCk MikMSOdENY LokStot? otddsstH, I



2 2 CEdfdjSh ¢jdej OO djtecdd M cdHEsOCEMsdU] MS B2 Odzsj dac

15 ofj2 Hozddsi 1 k0 wOMysdsyjd Bdjj HiMYsSO OCHR StdkfdjChss, MEt



B d3f dzg € GJdzj cOIsstcO® ddgitcOL o S sot82 1 dzgjteedd 1 4t

10 dfmizdtj o' hj of 2dHdl§ shmBf@j ¢ 1 j4d

10 Wislsts tsBtsL dz2OY§ dz :

1. 1 dteOBBdH Oz dzr 2 G6Jj dzj cOlstste Jdz cOL 9 2C O.

2. [wshdr 2 ftedy d3dzd ¢ ( BOMIsOB O) .

3. sO@Rjdedzr 2 ddeWtcOL oS tsoaBs2 o tsdzdetso SH.

4. JdHesOSEMdyj M OW Odzslji2ddda® (dejpls =ROL ERIM ! o t6j ¢ j 1 ddz

5. Jtokdls tls ttOMSsfsC.

6. 1 st EfttOodzy ddv ¢ sdif dzj ¢ Mtd.

7. 1dweOdddH" MmMybklsddtd( OSIsdodz § 1 dzj o3gJ dzlsr Mmrd &3 Cdi3f dzj S MO) .
8. J[bHjd dzr 2 ftedVy d3ded € .



HCtStejj oMmjets, ofj SCodfdjShmr Brdd MsjHdd dd j UjtiL cdHEsOS &S dyj M
fjls: .

t du dMmisj BO foslsdW OL detsets fsHOodzj dedWw N Edtse dzO ontsHj BdOCtwtsMajdd" O

A . E=(l1+e) - (LU2+ke) = (k-1)e

[lee WMPOKONONOCHLIX KaMeps!,
C NPoTUBOMdAa3HLIM COSANHEHNEM,
B OfHOM 13 kamep 7 1/2pe3oHartopos

E=LlU2+ke , rpe k>1

H])OIHHGO¢(I3H(ZH cucmema nooas1eHus UIYMOG.

odHdd, Ylts dzO oarntsH] KOStwtsMajdr SCEZHO orntHdl COdj deder 2 o tsdzdgg dctsH  d +
My sdztsy j dedz’ §j ) t6OL dr & Miststesdy( dz0 180A)

2O CORjtcd® fzmMlsOw, HtEkzeOW ) dOBBttsd { s dzkjodisddztoer ' fifls tdds)j Ldisidz s tote totg | BYY Qi
Bjter COdRjter deOMlstetsj de@ o tojL sdeOdefy M dedy dej 2 S Od3J tets?2 .

2ZO COd3j O tOodets ZMddzde OjIs ftsdzjLdzr 2 MdedzOdz d "kzd3z, O HElkzec®Y kMmddzd s
Elstcd S Od3j tor .

CdOd M {Idrs Kipdjse (Eaiofs m¥e0L j, kst jMk! or ydlsOs kv Htekze dL HEkcO
dz

dz

-

jLdzsets MdcdzOdz fesosHdl HOd hj.

dqudj fslsdo sl OL ds?2 fd s a8y dast € B dejedpdsy ©h sdsEpn , utswsdzf tj S d Mdc dzOdz
Odkscduds | fslsdos¥OLdy j MdMmisjd §HOs dzj ded ™ b dgtised Sfyls @ deHsO tetdisdzts o fij 1 6
gy dsdzd € 59 .

e = e
FEOFGTOTO -



4.3.15 )ltotsltsCtsdzr fBdBj &zO. [tHjdd ¢jdtcOsttess .

10 MietsHdzw sy dzs 9" HJ dzdls! dzgi MEBdz €58 BMdeso dzr = BIBHjdzj 2 ddzW tcOL o S ts9 " A
Gl sty a( mj Wic]j dzO) db Hiny @Elde g es@ M)O) q [ Isteaf] @@ @IEldsElz’ | 6 J dzj OB .

{ 4% JOCLOBBEO yOMmlssls sy r d fjdkd yOmMsslsdscs JdVcOLokCtotet ¢ j dzj LOIst

Hwarpamma 4acTtoT 3/7-4acToTHOro curHana Mepuop
npoeKT LUMPOKO 1TaKkT| 2 Taka 4 TakTa
9.19 Hz 4
o v /
o
- =
CeMu 4YacTOTHbI reHepaTop § 1021HzZ > | P | J—
6.89 Hz 9.19 Hz
10.77 Hz 4 ‘
7.65 Hz 10.21 Hz \ 4 v
12.25 Hz
8.17 H
z 10.77 Hz b ’
8.17 Hz
12.25 Hz
Tpéx 4acTOTHbIN reHepaTop (
7.65 Hz -« | —all
7.65 Hz 10.21 Hz
6.89Hz| W ‘ \

12.25 Hz

sty R yOflstisdy j ¢jdzjtcOlstster dzj dasjéls BsHzd"kss®  olttEt? tojL 5dzOks st dat
) jtejCdzs yjdzgdj uOMmbtl oL dyds L d@jdyjdedjd otej di3jdzgd LOHjteySd fsdsydlljo



I 5L dstsy dzgts § JeOBIHO mjUWiejdgO BT ZO dd3j dgdgts SOC s 6 j dgj eOststetsds { dzgj ecdd.

s fjd&d ddd kteddoHyolsd yOmstslkd & ¢jdjcOsste0d sldshwishy §JeOrdHT Mmj &
4jBd uyOMmbsslsdy j ¢jdaj ©Oltse’ ddsjéls o Moty & MsMisOej He,j ©jLsdkOsEd & §
4j Bd SBAMIS ¢ jdj O’ Bsckls ©OBskOl! o Istey o yOmbssldsd tjyddj, It j
{ 4% Of df)' fossCtd0 sBdj 2O o Wstdj Cdddsfdhnd Hd¥ sty 7 yOmsslksdscs f

ﬂmarpal\m\na TPEX YaCcTOTHOro curHana

npoekT LUWMPOKO
TpéX YacTOTHbIN reHepaTop [Mepuoa
1TaKkT| 2 Takta] 4 TakTa
10.21 > | | J—
7.865Hz 10.21Hz
||§ 7.65 ( ‘ <
(&)
©
© ‘V"
12.25 Hz
12.25 Hz

Il sL sy daets, Hdzv L Of diffyd sifd d dz®@ R2OzOHd tc Qdiafftdzts f d ! , My
rdzv L Ofdmd Ity n yoOmbstslsdsets Mdec dOodzO d&izyhj o Mmj
ClsO CSdzddesf dMm*! HtejHMIsOodzj dZ0 COHBORI MMmMistswh dd3
SOYHOVY BEEEOMMistsdls dL 10 Mmddzdzos Oted j o .

SO H'™ 2 MddzdzOB Oted?2 MsmMissdls dL dOBtKO® Cddd jo, wOmMfcdsy jddz'r = © Hoj o
4 zOBOted?2 GftejHjdzVv jls dzOBtstc YyOfMmbtsls, Ctltster 2 fijtcjHOjls fdtcORBdHO.

Hj Oy kOCE] fjHY Bdsy,
¢ fBHAGBHGI ISty & L d&zOS t
d dL M.



lteddzj dgj dzd j Istey » yOfmstslsdgr » G j dzgj eOlststetsgl3B ' dzts C OC Ists tsBtMtsB dzj dets tsls
I tslIs COHte LOYdMmd, dz B dz EfMlsOdeso dzj dz 9o Misj dzgz Ctej f sMisd Mts Misstetsdzr o tC
4CtstejJ ofmMjets, 1t fwjHiftiyHjddd B dzOdzdydd ddeWtcOL o kzCtsotsets G j dzj OISt

53s OHte § dzd detsf d dets2 L Of d L. Cwjfsmisd vOlk.




tdM) B dMm! foslssSsdzO B d3j dZO o

[dvarpamma 4actoT 7-4acTOTHOro CUrHana Nepvoa

1 1akT| 2 Taka 4 TakTa

npoexT LUMPOKO
9.19 Hz ﬂ

10.21 Hz

YacTtoTa

CeMu 4acTOoTHbI reHepaTop
6.89 Hz

9.19 Hz

»
1077 He A
\4

12.25 Hz

7.65 Hz 10.21 Hz

| 4

8.17 Hz 8.17 Hz

10.77 Hz

12.25Hz

7.65 Hz| €

6.89 Hz

1¢
X
"

s/
~

s_>\n—‘;0¢s_s_
oo “@F

Rl Y =

&WQ— ~T O v G

ac TG

=9 0080

c o

COW s
13)

wﬂ
4

jSMlste
rydets dzOR tsH d dzd s o
dls € s’lzs yOMmissisdz j .
I Isted dzOH YyOlsd yYOfmlstslsdasets StSHO dL
1Ists?2 LOfdMmd ddzj v Is

sCtelze BGHA?2

W s te dsj

¢ dzd desf d g

dmf sdz! L z¥ s yYdIsr teg
fSHARBSHWIS § tSH
ntcOBBOR .

dzy mizh j 2

H dzw

Hsf tdzdzd Is j dz dz' 7
fMd B3d YO MIis sls dzlz ¥

12
Yyomksisr .

fj g YoMl dsds

TeO®RO dzOH
&jfjmsSse,

¢ dzq dzO,
L Of d .

oats¢C to

f

A
C



[ Odzdz

& i
JtSLdstsJ Lol
o J'fr]i‘sdz‘s)i-
1
¢z

J'
sfdetso Odz ¢ s HJj dz ¢ sdz 70 0]
fiy s stsdz fi) j dzd d d fi) YoM
fdmd f Httkzecdds JQtsdzqu|fnls j
dzO
. sof OH
o3 € dzd
dz' § .
U4 Mmis3

, 9 1lIsts
B ot ,
f tot

o



4. 4 (BYHjdd] fdtcOddH.

fdesed) Ydotslsdz § MmMdzr Ol dqdWteOLolzC, ¢d
I sdz hddzfmlses Yy dotslsde » OCIsdoedes dMYf sdz' L
1l jteddzyIsdz" § § séby'd daizj ssisdge@lsdtckzw ! Istsdz
[ded MBBsekzls dzO2Isd Moty ttsHddz HOYJ M

rd Mmddzsdzr tw©OLetso Otcdo O dzO dzj ©
Els dqdaWtcOLeokSCsolzs C Otelskz d3j fls dat
Cts dzO 1 Iskz COtlskz.
Qo W

Is
z
L L Odzdz" d@3d ¢ dzOL Od3q .

SOYHOW ) MisdesMmis! ddzj s Moats?2 dzOBtste qdWtcOL o kS8, € t5lststcreds HiSH tOddEdr | Is fipw
stozf dzOY cEtstc® ofMjcHO oadBtedtolzjls ftsH fobbtsCtd o jlstcd dzO0 Mot 2 BYBgwls]
rdotslsdzr | LOftsd3ddzOs s 1 sk di3j dzsHd® 3 MisdesMmisd, tdzO0 fOCIsdyj MSd §tsMmlsswd
[ desed) Ydoewlsde j ykombaks lsL fisdzg thhzm dzg ¥ H MdRUcdREFE .Odzr , dzOo sHdzj dzdvY, G
Clsd wWodzj dgdw MtsSLHOE I Bshdg' | JdWtcOLoakzCtseor J] otsdzder, S lstste’ j tSBGEtSdgWW B
vs0OCdj wteCdj dLdBjdgj ded¥ ddWtcOLokZCtsoats?2 COtlsr &j MisdesMisd fEZzcOsIls 3 do tslsdg
gdzW e OL o 2C O

ljLiEMmdasp alatizgf 2 Hyj dztse j & tsSBEZOHOdz Btsdzj j] w©OLoadIsr s setsdawded j &3 d Mz R sz, tsd
Itsdzt hdj tSHddesyds j cetster Moz Jdzd tslsdzd ydze' o3 sted j delsdtetsds o dz¥ B 52 3§ fls dats fi
14 Sbtste’ | fdteORdH Odz! diz' d ts detssisO R3d ,j daf uc@a difn fizktsmisd tsls Mddzr o9 jlstc® d HEkzE
4 tSftejH]jd dedasets dBsdzj dels© yj dztso j € MlsOdz L OHE RO Mv, COC sy des dMmf sdz' L



t dfod B30 dzd Isig@figdstsisdz” | R OOSISjtedMmMisdsd (dym) et LOL dets?2 W isted3” .

F. H
L fo ‘
f, f, f FH
,dB :

yARN

f, % f. ':-—THZ

C odHdzs dL dMEdS O, (oW dkskesd d'j cster d&jéls SHdkz yoOmstskkz ©jL tda
by jdyOls' | cster dd3jsls dgjMStsd S5 o' Oy jdede’ & tojL sdzOcdzise, d KOG OW ¢t
HOd dzr j cGtster dzj daBjsls WdCMmdiese Odzglzsc s toj L sdzOdzMO d dsckls §jls!  dz

sBr LOMkOsadls: §jl! MlskyjdyOlkzs ddd §deORdHOd diz¢ ctttk &GO dzky das?
Wl ssEEdesls@btsdls! odklsttd ds’ )L sdOdhdzs $O0dkjtk J §odjmisdls:
iv o' MBCk¢ HeBsldsmis: , sl ttjLcdkOlsst BEHjl §jor & oasLBEYHOK! fiyw



t dff] SLHEN 2OV toj L 5dzOdzdzO" CORj 6O o dgzlsted cster ) CtOldy 5 C ORj dedz o5 1 tov

[‘GC{UJIS 1150
s Hd o cdflsy btsydsts L dzOdzd, ¢0O0¢ d vyl dOHB HJ &ZOIs+ , ylsse" ML HOIsH ¢
o 5 dzs

sjrdsdsedY fodh zO0 kxyj o §sddsd mse jwh jdiss j .

BibB%t ! ydtsdadze 7 fjuh jilse jdededCtse §dwOddn o redilsj dajls.
skiizlsmise dd &0 ©Osdddj fdesHd 7 ctte, tdd Mstesddd §JeoddH’ .

— e

t sHddzs2 fdteOBdH wWodzwjlsmw [(otetsf O d o¢Ldgw!

1O HOdzdz" 2 Bsd3j dzls v ftojHY sdZOE O dzgOdzdydd " JdiMmlsd O d3q’HOdzJ dz2" = G dzj 6OL
Clts bted BtsMdd2mMSdrs fdcOd3dHr o 1" M, (st j ddj o dzz Iste j dadz® ¥ 6] L
rod fdtcodgdd, 99 Jdedel cOL oS tsoatsdy [ dCJ deMEtsd3 L dzy Mewe (.

Clts fdueudgfiedd " mtstco OIsE" f sHdesy dWv Clstte’ 7 tOMf sy jd BJCj dNcd?2 OCttsi tsd
| BtcO O dwjojtoedesds sOoCOLj, ftsH &OLoaOddjd "ulsOter 2 etetsH", eBMdzj HB9 OC
tdimMizdesC tojL sdzOlststodzs?2 C O3] e MMkl EB,ozG K sdzPdpdz 2 dL o j Misdzr o3

CstcHd ZOststesd3 B jHdgj dedw s [uaf [} [Rus, I OHJEBAR Yy jtodtsBtctse (http:// vk



t Bl §H tojL sdzOlststedzts? S OB ter o sty n sy Sydqwn. . tBMMdwY, wjojtedsr 2 s Oc¢

OPEBHAA NEWEPA HA KABKA3E

OB «—C3

H03+—s(B - ) Bikove
3a0K080 {,.aﬂl:m t 2% ]T% =
-— . 4 %0,
? gm 7R
b 1 09*04m b

0 5 10 20m

Sepuedond, Kacmomeick, 2011



¢ ©jLcdObseds? SOBjtej. (sMmdw, wjojt

Gld € Ode da Gl o cac] v

\ia ¥ ) " %, —

k%@AEBB Q




1 eOBJHT o I S ts.
l 1994 ¢. twWHtsd3 M ctstesHBA | dfsHifds] do d2 2| jStek) j oo dudd tg O joojtsizd fifn Is tBdsdjwp'™ j H §
Bsdzd 2 MS d dsd Bzl dz 3O dz0 3 .

Il s oatcj 3 Otclsddzdzj ed2MSdr tBMistcj dztse Y dlsj dzd ctstesHO Mmdzr P Odzd MistcOdadz” 2 ¢
odezlsted dzj J B' 20O f EMistslsO.

[ dIssd362005 1 dMsS s ftedj~nOdz v Bdte [ MdB3OdZOcdy (Semir Osmanagic), GCilstst’
 Odzdzr | §JtcORBdHT SGHdSL ZOydts Slsdshwishy ¢ §fJtcOBBdHOd dzr &3 dqdaW tcOL oS s 0O
td@@uvtcd fJtcOBdHT o© I MsCts, 1 smdedw.

s
1

> 3
 Pyramid 2
"o Moon <
S5

- -
““““““““
. .-

-
-
-
-
-
-

» w
S
.

KNIGHT RIDDER NEWSPAPERS



§CJjdmMCov fdLOddHO.

quwOdkdH" o Jtjydd, oebLdzj HEjodgjcEt CEBWBHO [dCjdr jhy dgj BBMdzj Hiso Odg
s

d

~ = Y

. ddzW e OMstelzC kO ds s BRG] s cdzd udj odzlsted (Isdh et Z§tcOo dzw j i !

6 dCJjdzhmcov fdteOBBdHO " d0tO®", odH dL OSCttsf tsdw.

I [JdCjdmSesd kL djipahdshlsodzd Bcghifyuj MStets StdfdjCnNO, L O dMncds yjded ¢
I ®jiflsi, ¢H] Hed| &0 Mstviks!' (JeORdHO ©OMftdkOcOjlshMY §dteOddH Od dZOW ¢ &
I 5Ctekze e’ ©OMYtsdsy jds Btdjj Mlsdd Rol.elsds Od! dfr 7 COdkj dzdz 7 t6j L tsdzd ek
I 25C bkfwOodzj ded¥ St dzj Chsd dasj jls ofj daj SBRGHdA j L dzj dsj dalsT .



1HIM! i tOmMiscdsyjd' Hjowl! {ftHLjBd » Skftsd d'n ftody ddzdStse dL dzd n
[ dSidmMSd?2 EBELjd wodwdzimw yJjdstesds d tSHBRZOYOd ddS sk NdtesSse jh Olsj dz/ dats 2
62S dzj - daW

j dals 1 5 B kY tcOo dzj dzd W COLo S o5 Cdsfdzj SMsds o [ & J dzOR .
- - R e

=

HE Oy Yk, §(deOBdHOd d' j kfcOodvjd j cste’ mMkh jfmsokysl §s oMmj2 [ ot
jBOdEs] do Ctddujfmiset BEHjl dO2Hjdats o st Bz, LHjM dGOSSHWEEMY Etetsc

C

1

A Ot ¢ st dsO &O) .

ylsts Wodw jlsfW ftedL OStsd OCkdodscts dmMitsd Lo OddY dJdWecOLokSsor & Isj o dat

I (cedfly jMml: d fdeOoORHOd d' j ¢jdzjtcObtster §Mistes ddz’ 2 O thdse j ftsc
1O0fted Bj e, MOBOW BEd hOw jMisjMise j-adea®dz. § JeOBIHO [EdilsO dzOL ' 8 Oj sfw € ¢
) JEORIHO @OF S disfipy .

IfsHdl o MMlsOs MOBses Bod hsets Soifd MO f cdHesOCkmisdyuj M2 Odls
Clsts §jtear 2, d MOd 2 dshdr 2, §deOBdHOd d' 2 ddWcOLokScos2 ¢ jdzj 5Okt
IfMjn WOowOsdss ~ttOddd] stsd St otLdj ks?2 §deOddH’ (cHj do &zdkdd d e



&3l j oo 2, Odgr 2 d3tsh dzr 2

{ e OB H Odz! gz bdzc j dzj 6Ot [ EdilsO. 1 qeOdidHC

JeOBdHOd &ZOY ctste® B &ZO dMSEMmimise j dzdets SBEOBBEORO §s5H My j dzydkikzs
Bzlsted cter §shstesj O dzj SBAtSHGBOW JdWtcOL oS50 OW o tsdzdzse OW s j R dzis dzts G
BLdzj 182 fdLeOoddH’ f§ohisesjd’ © By djSiBBjgsdel «j" ddztiCd] wddeOo dzj dzd v

OC%j LHjM! & odHdd cdHiesOSEmMsdujMSd) odBOlst’ , Sslkste’ j BN dd ©fL



et/

5
¢
5
d3f dz
.‘ J-
¢




4.5 J1dBjdz fdqtOddH.

1dfslsjL O ddWtcOLoskzitsosets 9 jhOddw 1 fsnd §dcOdi3BdH dzgj BEHJjIs L Oo jteh jdzO B
{bbojls dzO {Istsls otsfttsi k{ dtOjffdAiv] fipls osodDjdzd jo qof detiefeL jerfld dfBGiQ z: " [

wslzh jmMsokzjls @Bty jMsets cdislsjL d eojtemMd?2 5 L2 Isj BOJdS .

c ftodHjtydo O M! Hds2 L dOdetdjj Htjodzdms cdfitljL: "JdisljLO 1 Mmjdd
rodjj " ftdejHkz Moty ojteMmd* cdftsljL" ydloifuld Oigeats §slssfo” J cdsj dzd
sO¢ didzgj SO jbMmw dO dsedyjmMéd Bl jHddY jIs dLe jMmisde | didegy WOSIT dz® B C
Il dimlssteds dzgO" j2 ydoeddzdL Oydd L tsdsls' 3d BkzSoOdRd HBdyd B'Ils! L OfdmoOds
Cslsster | M 1 IH0 odss D HIOES ahjdzls OtcC IsdHT dRdesets dzjls, dz0 MisOdzydd 1 smiss¢ ( MO
dzj HVW dzsets f Odzydtew ¢ dzZlsOteSIsdHT .

[ JHVdes?2 C jtodz MsMissdls dL eHtsearn Ctdzjy, o Ctltster i L Of jyoOlsOdzr kL' to!
l tetzacd o MCo Oy ddzz Mzl A 56 O] s azOMAdIsOdzd dz2O CjtedzO~ 425000 EeBSHB9' n (5

Clsts Onde §ddBOO § &zOdzj s’ | j d3dzq .
)5 OdzOdzd L 2 s H j e O s fote jsHsjsdf jOdzg Mt j Hdzv W Isj o5 j 6Olk©EO L jdgdzd L O CO3HT
BOSC yj BT d&d dL &) d MOWEOs §O s i W€ s e YEdELdlc § Bdscs Hiokdcdn § Ot



{jLkd Ol dfi ©OBls' ol {lstsls oW ds.

AT s s sl

ppmv

ppm

sj & j tOktr ,

EcdzjCdhmesces

COLO d §rdd LO §smdy:t

7 COEER s s RO E wditsH . gL dsj da dzd 2 )
dBOls 1jddzd OBz HOjlsw ] 19 9jSO0.
Lk CdksBOd descets §slsjfdzjded? d cslssodl

Gts §tsisy § dzj dzd W

: L VTerﬁpreraturr(-V} varialiuﬁ fAT)V :

0

2

-4 .

Wl , |
h 4;0 ;50 3CI)O 2."";0 2E‘ID 1;0 1CI)O SIO ('IJ
300

280 L \/\\ fﬁ Carbon Dioxide ;
260 |- I \/\ ‘q‘ N‘MML N/

W Wy |
240 | . N M V,\A, . . I'I’k A‘\N\ . casees g AT . coesseas ‘
|V \'\ TR \f w'f \M/\ ‘l\/\ [
180 | | 1 | 1 | | vIU/\N ]
400 350 300 250 200 150 100 50 0

18 R onos

16 | Dust concentration

14

1.2 |-

*2L MA/N ' M»W’V‘\/ \A\M

400 25‘|[:]housands of :r(e]:rs ago ’

O MjeHdY LIt MO®R 2 HEBMiste j todz
s dZjeCts fteso jtedls!, kOC ¢0OC Ca
dz { szdzsils’ ¢ wfteso jtecOjls cdfsls
J2y0ofm &' ydey d3 o fjtdtH & Misdats
jtejL 10000 dzjls Ij BPABOLEELO fddL dlsmw

dz0 8

CdzsB Od dzsEts MY OHO Isjc



j COlOfmlstEsh
O §sidj H ded
dz

z MlsOdydd

[ d&zv  dzOf) G dz@o datsj, ybt & Esyjd@ dz02kd 5 {ksBz cLeOW Sk of
Itsls ¢ foddjtek cwO¥ds omjn Stkfd o dLojteyjdd?2 obkdSOdss L

{ @6  BHT dLojtyjdedY Ctbkfdr » obdC Odzso GftjHjd dedgr # 65 Cjto

T

B

o~

Cke. VK-55 2 © =

YOO0-1. e Cka._VKT-55 © = =

---------- . Cke. VK-07 ; 4

------------------------ (. R 2 & Cks. 5I
= Q  mmmmmmmmmmmmmeee B et e O=mmmm e mm

o o @

4 > @

o o < ©

D zo =

1200 - 0 R 28 o £
=~ N T A © 9
: - o 0 - = .0 =% T
§ o= g 0 <] T > - 4 O -
= g & & 83 e i g
- 800 © Z Ts 23~ s E 2
b - 53 S| = T g2
3 £ =% || § 5 £ 2
] = s Q‘ ,,_“_5 = (L] g
8 > ks

< 400 L )“ Aw *
W o t 'NW WA u V\’V MM
0 I I I I T I |

1 I I I I T
1600 1400
oo, H.3.

T T
1800 1200

1HdM & odHdd HOYJ dzjdLojMmisder § dzOEZCy drojteyddedvw olzdzC Odztso .

sjfjt! LO2dy MW COkOMssWs?2 " IMjddted 2 sty " .

15 CoOoWdEEk @O odHdd, ylsts 12000 dzjls d&zOL OH Isj &3 j OO d&O 1 j &sdzj flsOd
5B jcOkEteO dzO | j Bdzj o Istsls dsBjdals B &zO dz@ 8A dzdyj, uJB Mj2yom.
Lico jd¢ BJcboseEs S ) 00,0 lsyysjctm’, dz i dgdsy ' dkO G0 dzj Hdzd S o SEts § j e BHO.
[ detse 56 d dzs 3 Is e odzty HIB® oHd dzdfyddz® s j Stsdzd Ui MSdj G dzdlsr, o ®jLbkd O] yYjcets
1 OF © dzy dzdesfyls®  Ols dftsigl Bt @zOs OIS thls RO dats 2 .



THiM!' wodO odHdzO fjedBHdUjMSOY LOCEdsd] tdsfls! fodosHwhOw ¢ CiOlS o
1 jBdY COC BRHlss &ZOCOfddoOjls Isjfds LO 100 Isrf. djls §sH djHd]Ssss2 h
fesHsd dls] d2 Szeleyisih s dpls.

sOCERMister 2 ©OLBGEjo LjBed d SCjO0d0O, ®Rsydts Bl whddl: bd ¢t ©OMCtE’ I

lredwdzdlsy yjtejrL Google Earth dzO0 ¢lsdzOdzlsdudi MS¢d2 ddzd vdrd?2 ¢J 0Oda

L dr 2 ) S lsdaE ) M&d2 ©OLdsd) o ¢ldOdsdyj M sd

[ d67v 6] " d dzO( C 5 dzls d dzj dzs Oz

) sfMtejHd 56 0d0 fsosHdls oj dduo2h d?2 ©OLdsd sjSksddyj MSdn § ddls.
sOC | HEZ&OjlsizdBtz@y dztisds C Gsts @ HO@zM W ?



{ §68) Oflsr oh dj fslssCd d&Oo-

RO feslwy jddj brmwy Sqhsdjstess .

Googleearth
fo)

¢ ubsts BEHJjI jMmdzd ©OLdEZsd OMh dedlsmw dzO fteslswyjddd Isr mMmwy Sddsdkilstese
ltcQoaddz dats HEZBOJ Isj ;L Os O jis@ds CdO widsjte)Vlsufij 2, e d3" .

Yy BEHJjI kM Ols! MW Hdeto "ECHHAAED, JsLOCls € JjOCH ddsO ¢ d3O BdgjHfijldsts CIsts Ists Htsdzy §
(hy BEHEIS dHIsd dzj ftojter oder §j ftesdzdodzr § HBYHJ, -£EQdzMHOouy detf? MHgdr ,
[sYH] MBssls §rd dL Obksmijtr, vyt & J dzOBWS fi'Ogds Do dz® Ozl &Y ., 1§ 5o
R ybs?

[ O MBtsjls dzj bsd ¢t estesHO, dfHj2 d Ydosbkde n f ttOMmisjddw dzd, dets d o j fi

0 BT ks kOGC  ?
Isls , ylsts §dhikls sB {lsd o) dduo2hdj §jwesdmissydedSd, dzOhj2 ydo ddzdL O



ljlsad?2 LOajls:

11 1 hjfMmsdmtslsT 2 etsH ydLded 1 Bjots?, o olststets? & Mwy, o MmMj z3dzOmdDIs™ Y +
sCdzO dzj B Mdzr § lsetsted dzd ! ;

12 d dzddahmvw dO L jdids HyH! MtetsS Hdzj 2 d MstetsS desyg 2 .

19 R EfMddzd dzOMm! otHO dadsta jfdijtc iifnio roy? dets, LAl etter, CO0Cdj JMmls! s
20 dzO0 fwlilsdzOH yOlIls! dztsClIlsj?2 f tsHdgw &zOf! dzOH dedd3d o sHO, d ssCter dzdm*! ctster .
21 R dzdh ddzOMm*! Y drLded oMW e OwW f dzsls!, HodyEhOWHMW 5 L jddgMmjddzfsdyr, d
22 ofmj, yYybt ddgj dzs Hr nOded] HERO ydLded o detsLHtY: Motsdrms dO MmEkh j, EdJ
23 RMbtjBddzs: oMWt Mkh jMmsets, C(tlttetsj BN dzs dz0 ff so j t6d fpp M flsicj esdzdzt
fl L j dzdzd sfls Odzw Is e df ® 16w yjj cylsts B ' dzts

24 1 tsHO 3] EmMddzde OdzOMm:! dzgO® L j diBdzi Mlsts fwis: HjMmwlis Hdzj 2.

¢ Yyt csotsteddzd ctj¢d 2500 dzjls dzOL OH:

] ZOIstsdz " stedlsd?2" & Jtjydd:

I smMétsdz S 44 LO Hjoawl!: Isrmwy dzils Mzeyd dzsm: RBdesets o j dzd S dr dzOo BH@J%Q

L d3gdzv  dzj @OQOﬁ&da@M@MMJaLﬁwmﬂbmmﬁdm9855®gmq, COC o Htkzedmr d&j MisO

R ol tMmlsOodhvw, ¢O¢ BT OJB l RBOdZr B3 tshMisteso ORI, MtcOo dzdlsj dzv dzes M Umgxd
Cs@Hofmw dwWeCOwW d IskzydzO LjdBdzY sCOLOdzOM! M3 ss?2 d bd ¢t SHddz BMistse
158 9 Isj otj d3gj 20 j h j &JUBSBJXHJ@@r? Cte@2 dd&3jdz d o' MsCdj dBRdetsc tsn s5dzdzde
O ssEHO BT dzd ftsCterilsr bkzydtRkodtsyosss?2, d Bddz dzr j dzj MO o ¢

) ZOltsdz "stdlsd2" & OlsdzOdidsdHj :
JtejyHj oMmjcet oCtkOby) ftdftsddd]d yksts, NscdkOmds ftjHOdds, Hjowlk: Irf
Cslstster | sSBdlOdd 5 Ik Msttsdkz (jwOCdssr n Mssdfss, d ofjdd Isjdd, I

sB 182 ot2dzgj d2OdR d ftojHMmMissdls ftso jHOI! .
BN Ojldsdwe,ts g dzOo j Y sMmdzj Hdzdr o j dzts o 52 dzlz, HB9 JHWY JJ HB MOdiisets CdzyO
O ofs G&Gmgt@ﬂt@ﬂ&th@ PlsdzOdzlsd H ™ ; CO¢ 3 Ex; Z{f sd3d dzOdzd, 1 Ists dzgj StSEHO
ftejor "N Oahd2 ojddudds?2 [ dodedw oo thezj Hipsesg i J Bdzj e Pded? d Ytoj otcOlsc
LOGCOYHOshd2 ks Bstcj » SH O3, Colstster j ftsifr IsOdzd iy B fdz Is/ lIs dzOMm o
fts
ho

RL fjtoatsdmMsyddStses MmMdzjHlzjls, ylkts HBYH! ( ssf) fHftosHtsd Odzsm: 40 Mkl
10 {1 Iss o9ty d3Y dzO  dzOdzj sk o' dzd dzs i+ € sdzs dz' detsj] S tdzdyjfmlset oHT, Gt
I sededzd dzs Hd, Y dotslsde j, tOMmlsj dedw.



dgd3r dzts f dzsHtStesHdzr 2 Mdzs?2, o dstej BN dzts BBdetse s ctewiL d(ddz), BOEC ylsts MmMkHTtF

dzj s Gd S te @®BhHME 2 MCdrn EZyy dz' =

JcOikztc® dzO 1 jd3dzj 12000 dzjls dzOL OH B' dzO dzO 8 CctOHEMBe dad Y J .

j odzOW dWttdS O B &ZO MOB i3 Cs@FAmMclsdz’ d3 o3 Mistsds ftetsy do Odedw 2 2

todzj j Jteiydd dLdz BTF dzZO et OLHE Mdzsydsgj, OB fwOSlsdyjmMSd daj BT 0
jdzgjdzdj Mmjojtodesets ftsdzs MO(dzjHdzed S ) HBARtSHddZ SSEHO HBs hdtotslsr GstesHC

d
d
d
d
&z,
G fiHj Bls BsteMC Ov ydodddL OydY g cisls tsOa te dds'f WH & fifedi o 2@ o jsdgds @@®? ' MY HE § &
s, b kddybt)ydde (k2 ydesdddL Oyds d mM&"r dz eMmj JvYy HBMIdyJddY o &St
fMsOddMm: Iktd 5 dzj Slstster j MEOd dr j WhkdgnOdgj delst d fetsydy j dgj ¢ Ocdzd s d g
eOBdH" Ekimstswdd, Bokd chfisGligy dPOdgf das difjsdz’ 7 MSOEOR, otHB?2 d&n dzj M
Is
Is
&

ZOdZsdHO kh &zO dz04 6 B8 -1l jePufos KB BADR J s§kmCOddw HBzO S j 0dkO.
ZOdZs dyj MSd2 Ctdasqdz delsOdz dz 2 ©OL sl fesnsHdd YjtejL stk shstso.

Oktsdz  d fipdz,tetsylgts Bdg@lzd cEstew ydj dMmstsydedSd otsHT .



e B¢t j0dz0, f) Rjelsd dL LOMLrehj2 &GO .

’:‘f \ el r.'. " (&
LSRRI (8 (kK

ay

gl 7 ffjf,
= il
iz e
s (s ,,," At
F N W AFRICA -
2 {Vf/ o

G, {55

dzh  dz0 Mmdztsw BOG d3" o ' Is JCUfhdzfszj ds tetOWIJQ dz Od L df jietef"dZg0ls fipw Mw yOd3d & d dztsdzj Istetso .
tcjLEzdz SOIsj-LOdzB" EGHOAdZBOGH KBjyHE tOL ZcEBsd -4P00d3j tcj e sd3 dWicdSCd, sfkzml
dlsdzOdzlsdHT tMisOdzdMm! bd! ¢t 9 jterkh Cd Mjojtedzr » cetstc (¢LstMCdj BGMlstct
Olssdz fdMOdz, yYbsts tsMmlstctso PlsdzOdzZsdHEz sIs Mjojtecdzr = o jlsteso dgh Odzd o f
IsOls
d3dz

L Oh

d, dO (bt ttdmMkzdtj odHjd d BQdeQ GH tpdzdetisjf "o W2jdPY EAsft§df OdzOUFIHREGNG G st EHa
sédj brMwyjdzjlsdy oHO MtsL &BOUWOB ponisS d2 d Fttesh s f tosfy tc '

C ctcotsteWls oaBHO Istsydl ¢ Od3j dz' .

Of ted d3d 6, tsMmistetseo ¢dzcdzdw B" &2 YyOMIs 8 [ otetsy r .

Ao jlszhoOw wjojtdzOWw o¢WttdC O fftoj otcOIlsd dzOMm o fOdwhkzs fEkMmlsr dz¥ , L jdgdzw BT C
RELO lsOWdW Btsdz "tsets Stsdzduj Mlso OV dznu Od B j dz v lBficthd RS EE | GuzOW § S5 Hdz
dz" dzj h dzj G 5.



9] JH BjtjCO ute]  Blzsc s Bt Mkh jMlsoso Ooh jets fomd (sstsfO(4OR Ot

qHds ylsts oSHO s jdds skisnddkd , sShHsOsdvw dss' |
Ok’ 2 Ciblsts?, ©d SBEOLGO OdZMY L O Hddls]jd dsj otjdv f§cCC
O GBWLOLBOoOdRIM! o BjLkd kO] §sflsjfjdbdscs sdjH,j dj dd"



{ j /o W’ .6 dzjIs dzZOL OH) Bjtej GO wtejHdL j Bdese s Bstew MEh jMlseaseo Oah j

fescteOBBlz (SCOLT 908 hizs L Olsts dzj dgdw ogj Misdetsiisd tsls o j dzd yd dzr

1
R dz0yOls f sSH dzd &3O Is ! Fteso jdz@ GCjOdO, ftCO MisOter 2 Bjtcje o HEkzBHlsipj dz0O-
Ftesodzgj] 150 d3jlstetso .
vt J Mmis: fsmdzy dz2OyoOdzO f slssif O, YydteijLr 150 Hdz] 2, Clstat®o odas™HO] s daB ( fif fs2 9



g H

B

J6j GO d

9 jtodzts? ooWtedSd Hted ojdzduyjddd kZtetsodz dBwJesoasets 5§

i i ¥, - ' 
e g SR T TV S, )
i 7 A o ® 3 T it e ;* - “’
/ Pty i s i e B . &
e R P N : u ' ol e 3
o, S R Rt
sOC odHds dzO tdMmMizdeC j ol | Rl BsiEp ]  sEEPOo Ozt | BMistctso tOL d3j esd3 M R Is
[ Mdzd Eyd Mls!, vyt Hts dOyodzo LGSz HBUJ B My UORcsBHF ddztcBd fzdzl O B teso G
250350 3 steso .

[ Mdzd Etetse j dz
10 12000 dzjls
o J dzd yd dzr .

5CjO0d0 fsmd sssfO MOk dd 350
fsmdzsdizfs sz k&8s figzlstetsth Iz i) d

Srhci’
Ik kS Ode j

sts € OGUsdsds tsdz B
BzHJjlIs f teBHISC



10 Htcjodzgjd&3 Bjtejcek dtojHdL | Bdesets distew, ftosaSHWh jes yYyjtejL ofmg w0OaOtclz,
tsked) Hijtjo!w LHjMms Bd "] dzaj tesmdzd, OS C0O¢C fofmd kO MisOds ¢t
Clsts eotstedls t5 ISR C Qlsis” &Poy jod2Ozsd, yo jlsbkzh j2 MistcOdzts? .

C O3 dzj dz' | itcjo ' W g0 fjteotsds Hisjodsjds Bijtjck, ModHujlsjdd fslssfoO

| d&OyOod Isjfdscts §jtdss Olskisnd) HtdsGios (Ggtohl§jr 20d, d0 1 j &dj dzj B’
Clsts SBI Widg" jIs dOddud) SCOdjdajd' & Hjtejo! jo o Mmjojtede o MieOdOL, BjL

l1Jjtie ¢dElsOteCIsdH7 HBrMstsldzj ] dzPs®EG B' dz MosBSHjdz SIs dzt HO, BMistese [ 6] «
ClfsHd dzflse j dzdztsj tsBi Wiydzj dzgdj S Otelsy 1 dted t42MO(1513 ¢.), dO Cbktstets?2 dL
fsCtse O.



sOtelsO® fted dzOHdzj Y OZO bktej yStsdse OHBJteOdzE 1 dto
rs Stsdzy® 20 9jC0 kEyy dzr j dzgj L dzOdzd tsyd tels ©Odzqd
Mtsfls @@Lz € Otelskz.

d#. vOfl: ¢Owk' 1ded {j2mMO(1513 ¢.)

d td2miz ( G.) d B' dZO
W Bjte] G

i 1513
i O ¢ dzsOEC Is fHI dztse 4 Is t

V BWdUqOd des?2 d&zOkSqd HOxY] dajls cqdisljL, SSEHO BscdkO fswadl! MW 10O



) Sz YO IsTvwis rufp.ts @ Jsto JAOOBHO &lsOweSIsdHT § zOo Oded & Hd o dd MsmisOs ddd ! Is

Isd "ddhse s deOBdH Hoddd ©jCd 1dd& SCO0LOdkdf! o &stj, KOS €OC HSdo
l jzdSd) (dqu@@dE’ wpd ] dz0 ZORSHJ g0 Glssm, fPoewkafdis800 sdd § sl t
) 806y, ulsts ojtndd? hlskCObkidr 2 Mds?2 §duORdHT mj¥tj dd shlsOodhvy Issd

) osh dzs dsdesets Missdjlsd2, 80 d HT MSsoOdd dLe M ISCd oBHT .
| fQjds{HOf HEs Mdo §St dOBd HO Ishw Mdj o' j 1 EYSHSEs djty s 8 detsSsd digs, ¢ sy ldr
Clsts Bl Widv jIs d otSHdkY {tsLdy wWddsmo.

oo fH] BesBstemMC OV d ¢lsdzOdzlsd yd MSOW ydoeddzdL Oydw B'" dzd bkEdzd ylstsy 4 dzr, Mkd3d &
1O jtodats L Ists B" dz 1 52 M Mg vy2 o Moty d3 CscOBdzy. 1 0 etey [ dzddidf o | tcd
18, Clsts Ists o j HOdMs (b teijtEBOdls (fv ,j oLtedg®@ i3] I4f ,totsB 'tdzd o™ ¥y doeh dJ.

sdzt sdes §f sdzgv Isdets, yYlsts © Btz sotsdg d N jdzjLdesdZ 9 j COR dzgj oL @Bsy dats 1 ¢
Z BHdes Hij odz 65,6 iz BO teihpls oty YAAD 'Rj 2As jirfdssirfse 2, dJdzmistclzd3j dzlstse, L dz
stcts?2 ¢ d.

7o
S =

odHdts, yYybts HEts fslssfdr § Mosttkzy jddy, C0O0¢ Ists dMmifsd L s Odzd M+ dz6 H ! d30
Jj efmjets 1Isd Mty jddY dhffpdlsso Odd R ZOPSHMBY §d zQR Otcts tay fzde™ . to



Il T 9tSHT

1.f{ Mdeso dz | OtrniBdseduiMédd wWOMEtsyCd dzgj sBrtsHddBs jtj dsidils! f§tsH ddzd Ml
2.{ mMdztso dzr § cydieotHdd| LfGoyd d dz@A0tOH wdiyj filsMts tsclg©® dAd0)] Mo tej d3f dedetse 5 Ektetso dzv  t5C J O daC
[ OdzdzOW 9 jtefpdw "I MjRBdtedesets fslstsf O" MdissEcdzO tsBi jHddedls! d tBi WwWipdedIls! o
1./l wipdgv jIs f jtedHdyd ME 5] HL5IO) fakjsredj ¢ dzd B3OSO tOL o 140

21 mlso ey HOJ s " | Miadducat® ddztf BSIsHstfy HY d3g, Md3r eh d2 § dzbHStetsH dz" 2 Mdzs?2 L j d3dzd
ydoeddzdL Ooydd.

31l mso jtex HOJIs sSfdMOdedy fslssfO o | jlsatsds L Oojlsj.

41 Elso jtex HOjIs f§ Ofdtekmr 1 &zOIssdz® s cdBj dzd ¢ Isde@AODH 'dzj IsL @aDte VOHdzj dzd v B oW
5/l widzgv jIs ftsdztsy jdedj Htcjodz] ftemis] tdgjc @ Ok @jcdL j Bdesc s d@stew o

6./ Bl widgw jIs Mdzjor j YsHIlYCd © fdtcOdBdHOR.

7. Bi WwWiydgw jIs otHdkz® L twsL dr wWdd$ MO.

8Bl widgv jIs dzOdzd ydd hIskzSC Okt d Jterndzgj 2 yoOfmlsd fdteOBIHT mj Wicj dzO.

9./ Bl widgv jIs L OEOHSE COtlsr 1 dted i2MO.

Wi

o 9
td?2
10/ Bi Widgw jIs Edgd dzt W jdedd " dzd o OlsdismW jtcy ftsmdzi 4§ tsisi § dzi dzd W .
11.{ 8] whdew jIs tlizlMisedj etHiBe' 7 Csdjy k& dNEsfojd = Hjtjos! jo, o Mmjoj
12,0 Bl wiydgw j Is dzOL 9 Odzd j( sindevteds@WO M ldctg @z®)dzH d W



5. ltody 3dzdCd ddW eOL oG O.

w o ftedy 3O JdWtcOL o kZCtsots?2 1 dgjtecdd dMftsdz L soeOdzdMm! tOL dzdyder | Mtstelzy j d
syj dz Rdesets d tdd tyjdze ©OLdssBOLd , yYbts csottedls 5 hdesCsd dM
mMidsagemlsdets dgj RBjdzjj 100 000 dqdWteOLokzCtsoar n MOydosdzOtedzr 7 f tod Yy d3dzd S
¢dji dL dedn MeRtOdddkdm' o ©wOBsksmfshmsedsd Mehmsswddj Jdod &Gsckzls BT
dd v sfidhk shmdsedy J| kdfr ddWtcOLokStsearn ftody BdedSse d ftj HMIsOo dz¥

dZtG(DljsaIZJ otsdzdzseor § Htedy dddzd ¢ d Mtsmlsswis duL:

dels j dgdemistes2Misots Haw L WWiSlkdods?2 §jtejrHnOyd {dzjtecdd dz® L OHOdzdzs? yOfls
8¢ &ZOMEs " j ¢ & (lziplOn 82 OsQ & MSseefisd §jto]j dsMO 1 djecjksdyujNSises §slsj d
i L 15 dzO dzfy dzts ¢ t6 toly fiy dsdiaPls jsde'® kg dzdo O h jets JdzW cOL o S so 52 MdedzOdz L OH Odzdzts 2
ssted ydzsects (Cf cOEBK®o Olsj dz dJdWtcOL oS tsos?2 otsdzdz © LokSCStoalke o tsdzdzlz)

ltedy dzdzed S s ddzV tcOL o 2ZC O HBso Bz dets dBlzsets d Bded dBsclzls B Is! twOL dzd ydza' .
ltcdo jHE MAEHLC OYdf®Mdiel cOL oS tso " 7 ftoedy d3ded € s :



-
]

s ZOMMmd% ¢ Oyd Wy tafdildedd Sotzet. ts 0

tdm.

MR

]




5.1 wdedzOdz! dzr § fHtedy a3ded & .

dlsjteydzjorj d d@OwWIlsdzdSCtseor j ftedy d3ded € (.

Clsd ftedy B3dzd $d B" dzd dzOo e Oydtsdeder di3d ftedBtsteOdRRd Htcj o desfylsd .

Rn M@y dss B' dzs dzj 6 S5 deOfplstesdls! dzg@ dzzy dgzs yOfmlstsisiz.

 sMisOlssydes BTM dzts dL d3j dedls! Hdzddzz dBOwWIsded € O.

[ded Y sCOLT 90dzd dzOftceOQodzj dzd dO dMlssydzds ddeWteOL o zZCsatse s fd ¢ dzOdzO.

15 fMilsd Hj-Z@JY KRJGP 8 Htsj o dzesfylsd .

{ fMdzd dd&3d JIsMw Ho O d BtdzjJ dhMstsydzdStse dqdaWtcOL o kCO, I MisOdteadk! v o sL
t OBSISO ftedy d3dzd ¢ 5o Hpiztsod@deE@® &A@ Qudsjdetss dAEdEfiipjic s § dzdzse 5 dzO yOMmistsislz d dzi e OL o
tdm. 1t

ddzydf twOBBlsr KROWsddisotdts ftody ddzdC O ddaWtcOL o ZC 859 82 o s5dzde .

lted ftocdrtsH] ddaWtcOL o kS tsots? otsdzder BOWISdzdS dz2OyddzOdz S sdzj B Ols* mw, ftoedo SH



{ . ) eddzydf ©wOB®GI'r Mlsjtydsj oscts OolskOsdyUujMitet ftody BdzdC O Jd¥ tOL o Iz !

MpuémHuk [xan XaHa

| fMlsjteydzjotsds ftody sz S d OBy dedlskH O Ctsdzj B Oded™ flsj oy dg¥ fd dz dets lbedgr dzd y g o
sddz dzs odeBtdkY Misjyjdd bHOBYd 5 kskCOlsjdy, (st 2 MeLOm 2 Od 61



t M. AtslstseteOWdY MdecdzOdz desets ftedy d3ded € O.




{ A sssctOd dv Bd hsets MdcdzOd dscts ftody dgdd S O.

OGSy foHsBd | fodese’ dNifsd Lo Odd HEY 0GOS sYkkdtzdGishls HhY § shstst

dtsotoj d3j dede” | BkEyjder j Mydlosls 1Isd ftedy dzdegd S d Htcjoadeddzd Mmj2MdssctcOW Odzq .
4 fodishi 8 Cwslststc’r 7 Htcjodadj dzPHd ftejHMCOLT 90dzd L j d3dzj Istew fj dad W .
Clsts HBo Pl deslzjpdgdets, ISOC COC ftoj HMCOLOIs! L jdigdzjlstewfmjdedj f fsdiRsh i 8 )2



tzude § od
[ Odzdz" § ¢ to

B
o
v0¢ CO¢C ddz

{ d8f d Mz des ¢

AHX(Ankh)

PesoHaTopHoe konbLo

{MwLoddj
Clsts 1 WWjgCl
ANSted3®© o dB G
ltcd nAtstetsh j
1Hd M o 0Oxdz

tcOydts
y di3ded € d  tsL o tsdzv dzd
WicOL o

bdem @ d [ jtey Oor .

dedz" § ftody dsded € d .

Ctcdzstesdzd totso Ols

S dzgjdz' LW Efjd hOk!, bkt jdt

Hepxaga(Globus cruciger)

PesoHupyrowmin cTepxeHb
AHTeHHa

YecTpoWCTBO cornacoBaHna

jdzse jC O MY shte dts,
tedy d3ded € O dBtsy  Is
Yylstse " ftody dzdzd €

OBbEMHBIN pe3oHaTOp

9 Bldzdydj Bl mMdazkz- O,
dMfsdz Lkl o wkyde 7 fde dOd dzr -
q

Bl Is! COL dzssB tc OL

s
| 3 kZtetso dzits difj dLetiaCaisO ditdoi=dEds rdimymis § oy ded d dzd
s

fsf Oz o S Olsdy 2

dzO dzd u q 4
dz0 dzd ud J

gdzW tcOL o S 59 52
tsB dzOtclz ) d & Odzd

tjedmlsedess Ols!

odBteOYydisdeds 7 f tody d3dzd €

dats 2 .

1 C
S

By
on

Csdzr yo dzzy desets tcOL

toj L 5dzOdzip M JdzW cOL oS BT



{ ot OL dzd yde' j W™ odBsyiedy dded o .

B By ds syjddls! mdhz d yoOmbskkz Mdd kOO, ds dj &Ofcos
O dotc QYQifsis] H Odz! dz" a3, Hdzv ko jdzdyd ded¥w hdeddy f§sdsh' {§to

Il ssted ydz' j tejL tsdzOlststsr .

Isstedyudy | ©Wjatsdmutinfydy | GBI Y Bz j d Mlsjtydjo’ j tjLsdOst’ dOMses] d
[ded ftoj HdzZOL dzOyJ dz@ Hdzv ftoj sSBOLsoa Oded? W tcOL oS B 7 CBdzj BOdzed?2 9 € t6C
s ddds BldshvishmYy o  jdpshys OguiedEots st Qe Shdifpss " dj L ©j L sdkOssteds? Sk’
Ot sWOed fsoamj disi Misdes ftoddzj dgw s Isimpw o Mdzsy dg'r = ddeWtcOL o zCtsar 7 Msstclzy j O



t d8Bv Mes2 Misa s MOt W OG O.

PesoHaTop(KpblILka)

[MpoTuBOBEC
*"‘T HaTs#eHue KPBIWKA

Pe3soHaTOPHbINA AWK

YeTpoicTBO cornacoBaHus

t OMMydisOls! tjL sdzOdzfy Cter W Cd HBotsdz des Mdztsy dzOW L OH OYO.

[ O tOBBIOjIs C0OC B BBBLORZO, SCBlsttOW Jqikjjls or fz2Cdzkzs, yOmbts Itej zedz C
10 yombsslkk tjLsdOdhO ISOCY] oddwel ftslsdeose jifmr, EmMlsOdase dzj dzdz" | dzO kc
[Jded EMddzde Ot Is Mddzz § ted  Olddorz cOstdrylsh € o tof hEedj dzd yd @ O Is

vsO0Cdd3 BSBteOLBAR Ster hCO tcOBBIOjIs dzO s jtoj ydes?2 LokCsots?2 otdzdzi, ¢ OC d3J
18, dZjeit ttOMMuyudlsOls! tojLtsdzOdz toj L sdzOdzhmdztsects wh ¢ 0.

Clts fcdzko sdzdzgso 52 otSLHENdE 2 tojL s5dzOlsstc, t©OBSIsOs N d2 dzO fteSHSdz dzes?2 L 9k
1 st sz Y @dQEsls® twommydlsr e 0j v s tOMMmistswdzgds BIYHE HdR YWhdCO d {1
Clsts tcOMMissw dzdvw Qo des ftsdztsoddzj] Hdzddzr LokCtsots?2 otsdzdzr o otsLHERJ.



Isdzjj fesmisrj oslsteduds j ©jLsdOlsEe o osdHj MohMikzutse, ©jLsdkOstss Isdy
RBBd SBHBAMEEsSs st ( d dB)E HOO fitsd®&0s B 0PsMsh j ddw, o S’ s Aslwls oo’ Mmdls

t d88t OL dzd ydzr | Wtsteds® ftosfMmisr 7 obtstedyds = toj L sdzOlststetse .




5.2 RAWBSLHEOYdBdeds J (1 dej 66y sduimedd) gy ddded S d.

tcdBOyduelizdzO) o ZCtsor | otdzdzsor j ftody dsded $d ftoj HdzOL dzgOyj dz@ Hdzv ftedy RBO
sOsls tsded s fteddzydflz tojL sdzgOststese, Ctlster j fLotsdzwels kMmdddoe Ols!
slish ' 8 olsstedydzse s toj L Sd@Stsic®O I dH s Oa o lzOEBOdREZ MHJEaddditsds?2 HJOf OL tsdz.

T 2
©]
= w ==
7@

Is bdfkz dMftsd Lkzjd & Odlsjdd 7 ©OLBdoOslk dO He,j Bd "dj ctkzffr:
Bl Yy | tojLsdOltster f dBsdsdzdisdy di3d MS Odz dz" fisd Odzls j dzdzO o3 :

l COydmlsej Odzlsj dzdzr tsB'" Yydets gy sdz' L e Is | Misi gls & j dedzdzelzr S B dztc @@L B dizd3© dztf gzdf I
gdeW tcOL o 2C O.

10 (st Bsdsddls] fteswls Bl v ddr 2 tjL sdkOlse, M sdsh! s« (cShsStsct §tsc

fBi VY Rdy | ©jLdOtst’ f) CO&Rj tlstddy i Odzlsj dzdzO &k :
I ststets? odH Odzlsj dzdz, ‘st COMBjtolstsdzdz | Odglsj dzdzr , Ctltster j dBschkls @bzl ) dL a
Clsd Odalsj gz j Oty d O kL' COd de | S Odsjtestsdy , ks jmis! fiojHimsOs dzj d
[ Mzd Odzlsfjcdedslstso dzj dz¥ dL € Odsj deder & B @il tats (5 IS detlgirf Isgej sB R sHd BsMIsd o @S
OS2 fody ddded S sy des §sMmisesdls! o & B2 &) Misdsmisd .

5.2.1 [GBO®BHtEtdkd | (V0L obkCter | Jdd steOydidedz j f tod Y dgded S d .

| ZOo dzts? lsdzd ydlsj dz dets? tshtse j dedetsfls! ¢ L Isdfi gy dsdzgd S s Wo dzw j Isfw  dzO dzd Yo



5.2.1.1 skitdamkjjtldsdzdy didzts] dzglt 6OL o 2SS 50 | §tedy dgded € d .

Clss Bsdz hdd d Mmzsyde § Gtedy dddzd S d {fsnd §JcOdidH.

[dzd IstejBlztIs Mistesdlsj dz Mlsets BBd "ses fsHL j Bdese s ¢k 5dzO.

Rn Mbtesddzd o Mstsdzd yor d BBEOIL" 7 Ctdztsddwn.

ltedy dQgdzed € d dd3j ¥ Is MtsB Mise j dzdZ' H tc € BEF 'Adz’ | ©Oddisty didelz' s dzgdPtedz) , dgz )y H O Isfpw & ME O
Rrn MYy dts BT dzts MilstetsdIls! GHJ bkcGtsHdzs.

{ d8urnj BO Sk td &OGE Bttt d Y eOL ok sotsets ftedy dgdzd € O.

Cavity
resonance Matching
settings device
Honocms Aniennas
O HACKPOTIKY Yempoiicmeo Anmeiion
PE3OHAHCG COGNACOBAHUA

Resonance
amplifier

Pezonancuuiii
Vewiumeis

Secondary
Cavity

Bmopuunstii

PE30HAMOF.

LHJ:

LaH dzd dzO0 o tsdzdz" © o9tBSLHER];
Lg-H dzd dzO o sozdzr o cGtlzdzs ] ;
nyd dzsy  yd mdzts.



t OBSISO ftedy d3dzd ¢ O:

RdzW tcOL o S 50 OV o BdzdzO ftodded BOj sy yYjteiL CGCtokzdzls Odzlsj dzdets?2 .

gtse dzOMmMizes h jj EMmbtes2Mmlsots or cOodzgdo Ojls otdzdesor | Msfteslsdo dzj dedwvw Odzls j dade
[ Odzj j LokCtsoaOW 1 dzgjteedw fSfOHOjIs o tojL tsdeOdefmde 2 Efmddels j dz2 ( Sk tsdz), ¢t
Il WSk EMdddlsjd' EkMsOdtse dzj dz o lststed yder 2 dgj dzddgj 2 dgr 2 toj L 5dzOls tistelz0. € S is t
[ dzv lstsydes? dzOMlstes2Cd EMddzdlsi dzv dzO L OH Odzdzz® yYOflstslsk M sdz' L 2JIsmw &

| Oo Stedz” L OB Isddzd, vyt dda¥ tcOL o ks g €20 &Gty RdsdiigO Cusuljule' iy S M tss ds@tz d  j fls

I dzjj HttsBds 5 yYyOMmlswas dqdWtcOLokzZCsotets ftoedy dddedC O M ItsySd Ltcj ddwy tC
b dzls j dzdz

ddals j dedzr i toj HMIsOodzj dz' Hobkd3w f OtcOdzdzj dz' dz" s hIsr tew 3, ety ddid dzO ¢ Oy
[ dzd 20 Odgls j dzdz CtcOlsdzO 1/ 8 Hdzddzr otdzdzr © ctekdzlsj, rtslsw o twWOHd®Is] A ded Yy f
Il sL iy dets, kZd3j dz' M j dad Pdads j dadzlzQ dzeh @ts @ sy @zt dz” 1/ 4 ) , Mo wWjL Cudetss 2fiplztgy oS dodds dia Is s dac
v 0¢ CO¢ MEttsMmis! LokCO o ctokdzsjy dzjxdl o ftjHjdzOF 1500. . 6 0fQOdzE ] .
dtojHdzj J] Ldz2Oyjdedjy MEtstetsMmisd LoakzCO o ctokzdas] dBsydets ftoddawls: L O 3528 3/ fi
1 st ssdBz Isdf dydaetsy datia® y Hdzf jyl Redldpdtzs @BBILj8/ 12. 25/ 8=36 &jlsteso .

otse zOMmizes h jj EkEMmstes2 Mo ts

[ d&zv Istsets ylstsBr 1 dzj eedw  teddev IsOW dsQdzlo) dfdissi2dzti)ls ! t1s taf OsyfisdizQi D dzGs Bote CASTPHtizddls 6
M eslsdodzj dzdj Odzlsj dzdzr d Efddzdlsj dzw .

Clsd EmMtets2 Mbd Otc@Bdzf jdz8, dOdBtSdzj j HtesMistsy 1 Iss o HOo dzj dgdzOW h jdz' ( Cstedt
otsdzdzgtso 52 1 dgjteeadd dB@BjYHE EfMlstets?2 Mlse Odzd .

t d L 5dzOdzindz 2 Efd dzdlsj dz

Clsts § OmMMdoedzr 2 Ekmddzdlsj dz , kOC COC dzgjls 1t dzjteeilsdui Misets FslsBECO HAV |
lteddzydy Emddzi dzedvw OB dzdlskzHr Mdec dzOdzO tshdetso Odz dzO o 5L sy detsMmisd WisC EMmdtet
vt jMmlsy EMmMddzdlsjd , ft Mklsd wodw jlsiqw WtsClkmdtelzs h j2 dddL 2 HEZY LoakCO.
1 s stsd3z 2 md dAfdtisqeldigV jdtelsfi YishS 2 Wostediz( S k2§ sdzr dzlz e ) .

Cdzgj eedwvw, MtsBteOdzdzOVY Mts oMmJ Filsfiwe g ok s Pz s wO) ¥ SERMihglzls 1 Isscts O d
oL tcOMIsO] Is.

lssteduds 2 ©jL s5dz0k s
gdzzh O' d ©OL dzd yOlst 6 .M3% daOul’ Y juddndsjsisk 9dzj2o B L d3ts ¥ dats .



) s ksdBkz dn

I ststedydg 2
Yy Ofls sls ©
I ststedydz 2

fjtejotHwls ) difAsaiisd e o joLlstcoe@flaywmial B0 dg@sirihisjls dzr 2
o] L sdzOlsste kMIsOdzOo dzd 9 Ot Is 9

olststedUdzsets tojL sdizOstste O

HB

dzy dzO

WsCkmyj
Bl Is!

Hd Of OL 5dz.
fJtcoduydzsets dJdz tcOL o ZC 59 ¢
CtcOlsdz® YOfMisslsOd3 ddeW¥ tcOL o
toj L sd&OIs tuts MsOdsjydietse ™ Jtots S s tsdzis i o jdgz! d dedf =] Rts HHAESORg|zdztxz@B FCIO Y H Iz 8

ltedo jHj B desdgd dzOcz! dz' 2 tewH IdftsteOL i3j tetso olststedyde n tojL sdzObtstetses d dn
vOBddYyO 2 Ilkstdyds j 6®&@OHEN 2 | dzbdel Soz®dzdztc) .
] OcO®j Iste 1 jteoduddls. tejull. tji[lls. tjull. tjL[ll. twjL/ll. tjL
ttj L 5dOIs|IsdYy s d s dY s 4 Is % Is d &f
Yy Ofyls tsIs @ dz¢f { 6,89(49,8) 13,78(24,9) |27,56(12,45) |55,12(6,23) |110,24(3,12) |220,5(1,56) | 441(0,78)
9 15 dzdatiz)
Yy Ofyls tsls @1 &z { 7,65(44,8) 15,3(22,4) | 30,6(11,2) 61,2(5,6) 122,4(2,8) 244.8(1,4) 489,6(0,7)
o t5 dzaig) ,
Yy Ofyls tsIs @1 & {8,17(41,9) 16,34(20,9) |32,68(10,4) |65,36(5,2) 130,72(2,6) | 261,4(1,3) 522,8(0,66)
o t5 dzaig) ,
Yy Ofyls s Is(@r ded d 9,19(37,3) 18,38(18,6) | 36,76(9,3) 73,52(4,65) | 147(2,33) 294(1,165) 588(0,58)
o t5 dzai) ,
vy Offls tsIs @1 8z¢f { 10,21(36,6) | 20,42(18,3) |40,84(9,15) |81,68(4,58) |163,4(2,26) |326,8(1,13) |653,6(0,52)
o t5 dzai) ,
vy Offlstsls @1 @z (10,77(31,8) | 21,54(15,9) |43,08(7,95) |86,16(3,98) |172,3,4(1,99) |344,6(0,995) |689,2(0,5)
o t5 dzai) ,
vy Offis tsls @1 @&d ( 12,25(28) 24,5(14) 49,4(7) 98,8(3,5) 197,6(1,75) | 395,2(0,875) | 790,4(0,43)
o t5 dzai) ,
{ OL Bj to { ts5dzl 14...24,9% 7..12,458 |35..6,2258 | 1,75..3,1158 | 0,875...1,568 | 0,44..0,7&3 | 0,22...0,398
] L 5dz0OIst5tc O
Yjd&3 Btsdz W j tojLtsdkzObtste, Isjdg + WWjSIldo dzj sdz sfkh jilsodv jls ftoj sBteOL 59 OO
I sstedydz § tjL tsdzOlstster orhj 6 IsdfO 0 BdquCd dzj dMytsd LEsIlshw.
] sdesfls! HA&v &ZOMbts2Cd tjLtsdOtsto.
1 sfydzj ftsMmistets2¢d CkfsdzO, HAEY boydks? &Omses2¢d tjL sdOodhdtsets Endddlsj o
[ jdZOjlsfw 1t ) fsdsh: s CsdsHyjes ddd MfjydoOd d' o COkjt(ddh), tBi Y &



tcdVds H Zdzd tetso Odzdz" = MJd e dzOdzts o .

zv ftedy B3O dzgj MEsdz' $dr ddWtcOLokzCtsor 7 yYyOMmistsls Odzlsj dgdgz dzj sB - SH J d@3ts H j dzC
dzv 1?2 yjdzd Odzalsj dgder Mmlskzf j dzyOlsts MotsHWIsMw BjL dMftsd L so Odedw € Od3j dzac
toj L zdz! SOIsj dzOH Odzls | dzdzts 26 wdzddz’ 0 dglj@fgls 26 s uddr j sy Istej 2

—_—— =

qau " j BO W ddv Odlsj dzdz Hzw BsHEZ dZdtetse Odgdzr 7 fd ¢ RO dzs O .

—+

OfH'™ 2 fsdjHEshd2 Mes?2 sdetkOlsSiss Hj&Osl BSdjj SsStslksdds.
ttjLizd! O] COMj dede’ j Mdzts? Odglsj dedr O g g0 Is Mistsf Sz C OBy elstsdese 2o
gy dzd?2 COdksjtelstsdz o kOCEK2 MssfCj, ddjjls dOddsjde hzv yYOMmsslslz oSLBEYHC

=

—

lteddsj e 1. RAWBLOLOIEZSCBOtS?2 ftdy dddedE dzO 12. 25 4 y. [d&gdegr, e ydw.
stststeHd dzOIs' 37 A4{%'sE®. 61" N [ tskétslsO: 22A45' 12. 17"E

t O 3EsOfd i MSd2, tydd Htejodzed?2, ddWtcOLokECtsoats?2 ftody dzdegd & dzO yOflsts
[ d¢ ] da

dtorn j sdzsed dz@Uctss E2ls) jRPCHlstcj W .

VHdodIsj dz' detsjy Mos2MmMlsets Otenj sdzsetse dzOL " 9 Ols! lgtesBdzed yoOd3d oMy, vuybt dzd



{ g R BO fGHL | Bizscts CO®Rj tlssdbktsct JditOLokC ottt ftdy dddC O dzO® yOMmlst

Treasury of Atreus
G SCIROCCO Catalogue N TLSgrl. ARG9
et , ot MATERIALS
u-;slrjx_}i:ﬁ-. e E AR - CONGLOMERATE B2 section [leLovamion
o 1] e ROCK 3
S G
FAAET T R 33
F e by Eieoy
T 2 2 J=T - :
- : ]T'—T[‘:‘X‘ lI L Emsema e = =
- —— . T i D BN I 3 sy T e ey - W W &
S C1L 1‘%4“ L [7 =
; 'SECTION - A- B-

SECTION-C- D #5577
/75808 fe—=—m
| - secnon
—— £ | S e
i I o U G e 1
B 178 i o LT ‘.:q |
B SO o g b -
.......... e ) - |
8
%
w
SCALE OF METRES .

1934 5621 3w » ol

) 6dY Bz § MesMmlssdls dL Shdssd o yOfmlsj2:

ZqiesC sy sdsihds? Odzs? dady dirmpzdkze™ls 36Y dgf Hq§sdY, ylst dHj Od des Msslse j sk
HBCd&OMEs N je N dzndsts el SHAGEBIEd) s 0 O

f jBBLOdds? CO®Rj dds? § &zonlsdd .

S cdsfdscs CO®Rj tstd®, M tjLtdOsttd & Ctd' ysd, ofsttjdds & o M



SO®B) edzgsc s SkisdO HJOHR)biesd 14 &jliess  shdse Oddy, ykts Mesks jlsiisse k.
1 iLcdOtteds? §odshisd i HokdY € sdsHyOdkd

O3 de'lsdetelatizis ctise IVdadet®©OL o ZC sotse s ftedy dzddegd C © g € j dzi €

BepxHaa yacTh knona
The tap of the dome

JPaHHaA NnuTa

Apomoc (AHTEHHB)
Dromos (Antennas) v
Auwxapoun BJL IIMPOKO. Yacmy 1./ hitpHsaftelectro.rulscirocco.himi, 2013 2.

skftsdz MsBteOdz dqL By d@ COyJ mlse jdzdets?2 C O3y dzdets?2 € dzOH € d .

[ dz dzj EdmiQNsi dzd?2 d e jtemMisd?2 Hdw dr Stojfdjddw (Isdfdydsts Hdzv Isj - sttt
slsts LHjMm! Brdz, Ld2OjIs, dOMEBd ¢ LHjM! Ltesh Ov OCEMIdSE O.

I L BdzOststedzOV ff sdzsMmis: fJtoj HdzOL dzOYgJ dzO H dzW Istsydets? dzOMlstes2Cd ) L 5dzO0dzlO



t d88) dH fSHL j Bdese s S kY s5dzO

1d¢0¢dr ctesBddy d MtsCtesodh LHjM: dedCIsts dzj dORtsHddz (1 Iss dBIWr ftedHEzcC
[ Hd, dOrsHdehdjMmMw o 1Istsdy Skftsdzj, Blsdzdydss Mdzr  Odzd  jtej HOYEZ H Odzdzr =~
Il yjdzstej L OO dzO~tsHd dzmw o lststed ydzm 2 dzj dzd dzj 2D & doge ts@aOdsiisTets o £ 4ts Isastsdzdklz &
lasH 9o ftodYy Bdded¢ dzai dd3jdls dzed S OCdm LOYtstetse d BMJ22 HdZY Hoejtd dqdzd o Btet
]l stetso Ols! L HjJM! BT dzs dgj yJ ¢ 5.



{ 89) tsitsH o SCkysd (hjdjos) MsckOmMksh jj kMsts2hses) .



