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oAroropn n Hano{etsa. ll. PaA{o ns,ox(6a, Pan o 'rtjnroue$: F:tso Dra ie pa-

uo (tspdj).

Paduo rcL4t6oeu u rbuxor Cales
MaKa@ 5utajaKa iaamepuja,lqa ko.,lao eHua Kola,loaexa u llpyu,lBo

Quauaxu lpxa, He a cluthe Aa je aa caAou+,u xtcu,,oa o a Apyea. Ay-
JoE a u tryrmypQ, RoJo 4oaeka qtlku 'toBe|o],t, ,tqoto Jaqa u 3Ha4al\ula.

ycne! moza, Hule HutokBo ay,qo awo je laqac ajc\auc\uJu tlo\y-
tapBomop y ea ocmu, Halke, laBHora ){.u\oma u Aowbala - aoqqunjr
u paAuo - y ao6eAoqoctroj Koqq)pe 4aju co ulwarl^ojr tao!,tu$o aa-
BraAao cBeaon, la je Beh yuao u y peAoBHe ,ojtohe 6yqeme 6ea t\aL4o
kao a pydpue 3a HaclutHu xre6. 4aftauH,u 4oBeK, u y Bfu7o uapo(tLt 
kpyzaB fia, u a Beh uo,Tuko paaBujeH! Ayxas|rt uqpa|! aBora 6aha, la
cy ,ty HoBuHe, moHbun u paAuo Eocmane aoape'e 6a @iM oceha
He,IU COCRUJV U3p&tUmU eAOC1EAnAT,

Ilac uqfirepeayje aa oBo etuty PaAuo u (muaa cpeAaaBa koja
le aocaeuumu rbe2oB uaapeaatt y aaaol 4)acaBu.

CBu a\ano Ia je PaAuo, DpeA oua. oqutra, aoale [aHrlct(o?
BAApeAOBAbA O! EpO'OnACr{A KAmOtHe /lA aet A HAqO4UBO aA EOCneAn y
Ae4eHuJy, ycgeo Ia cede Ho4uqu Qakaopo 

 

EpBoM peao y )ttuBou! flo-
leAu$a4o, AOxaRe u JbyAc(or 4p))wwBa.

UH tt ! ,Oue Hapoqy nacmjfia aeoAoJbuBoltr x,eudu,ro , Teulko,

nuaahe Je ca o, Ao nu u, lolu cnu r:Bec\a c1eza Eroea - r6eto-



Rop a4a4aia a tueaoBe ocBaia4ke ulare - Aa ,lu upe6a Aa rlorloz^e o u
Katulruue o ftezoR apaBonuqucru paaBoj u ftetoqo aapeAoBarbe toA Hoc,
u,nn Je, oJKAa, aoBoibqo u 4enucxoAquJe la ce aonrulc.t4o naspe\ ca o
o4o)Ia&o, KoluKO HAC H,eZoBO neoAOtbUBA elcaa8uja cundx rypa, tumo
Ha caat(u Ha4uH, 6ea Hauet o4nyrlltot cyAenoBatua, Ha ,ropa l,Betr la
6jAe 6our HalaozoA\uie ra Haa aapo\. Jou topu le oA mo?a 6aaam.
ta Ko! BaC BnAAA satA4 U umesAq JaCBOj y moli uotr'TeAl MA m1aKar4o
! ,weca1y.

3ap cy cBu a ApyMtr Hopoau a aonpe1\e jale u cyacpjoke e u_
cuoHa cadtlu4e, Bpao pasBajena paauoe ucuoqa petca, Jata coauaBela
pa4uo uHAycmpaln, y{uBo ucftopuahaBatue pa\ua 3a tla4uokar|y u Ryn_
rnyp4y Epoaara4Ay umq. - a Hdua He?

Aaxaxo Aa je cBe mo iofip4j\o na a. Motcaa u y jaaoj ,aepu,
ca$o amo ilu Jou hactno opw4@oBaru \erdlpe crBapari�a Boju 6u Hou
patuo c4oac.,1o aotpeq!/7u u cma/lflo voKpearanu Happe! u chuatbe\o la

Mu joa He aito y 3Baku4Hoj opzaru3a4uju, j Haue,r| Matucmar-
arqB)t aa mereKo y4uka4uie, Hu PaA|,o o,tceK(wmo Huje nutaKBo tlyto,
KaA ce aka, Aa ouo ape 5 zoauqa a alu cBeca jefip jeau\o oaeneH,e
MuqacmapcmBa, a Be Ao jyae aBo, u aa noum! u Ba Tenezpaq u ra
Teneio ).

na Bu y tlprcaeqoJ uqu4ulamuRu aa Eoauilorbe aawer pogua jow
e ano Hu AoBotborl6poj paAuo (ny6oBa, d u la He zoBopu]ro o paLuo

caBCBy, Kotu 6u &pe6oo Aa 6!Ae ma@re nroho| u*ctaryneHam jaBfior4
Hefta 3a ac.u\) u ararc.Hy capa/tb)j ca sBaxu4tlu^ op?aku a, u w!\aja_

mop aa tcunaao apetuyhe na pa3Buiahy Hoaev paaua apaBun a t{pam_

Haa EeotpaAcku pa\uo Nny6 lacHo ie cxsaauo cBoiy Ay*Hocw y
OBO^4 trO?IeAy, KaO tuno tz mO BUAL AB $eaga^t aBan 4HOr BBewmaia
/loaealot ! Epouuoj caec4u auet ,lacotluco, oH je dolaeo qlpcti aaeR y
Eome!1 r$nepe Aa no6lau Haue parao uqraepeaeqare a Bampuoae au_
poh 4eae JyzocnaRuie Aa ce zpttauay y ec\e kny6oBe, aa reo molBtl
la cayde ! jeaatjeau\caBe| u nohaq CaBea paAuo xny6oBa l{pa,,},e_
Brse JyrocnaBlje, rolt he u&tctlo aoiy\aalu u noflohu 3BaHu4He ,pota-
aope, Aa ca Haj6pr&, metuao oAryttno u rtyLpo uotut\a Haua paAuo-
6oxuja, 6ap Ha Buc\Hy aaux cycead.

Haa 4acoaac wakote yRura, Aa a oH utua Benug) AyJtcloca, rao
jaE4o cmpyq\o uottyrapHo uacano aa ow po\uo, Aa ao:aBe aBe Holue
paAao Jby6uae,,be Aa ot:HuBaj! Jxecqe KryfoBe u Aa ux toncmumluuty,
aa Aa caryae j Rety ca 6eorpatcku paAao kny6o. , Kotto 6u ce umo
ape ocmBaprc auaqajaq 4ub, ocauBofte Casfia iyocr. paAuo kny6oaa.
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CaoM, csu Ru, lloju cae c\ecqu orporrHoz akaqaja paAtm, Ha ap-
Bo ecn! Bao cpeAcmaa aa HaJ ohqaj! Ha4uoqan+! aponaruflny, rcia
le Ha a, y caaAailtry sdnarxaBatua u cjetubasafta, sat(tuJo u tum\o
Eortpedn ja ezo nu uKo e, cnetjjue znac! u aBusy t;eozpaAckot pu-
Auo Krtda! Ilpe\ume ce ui muxot oqe4tlBatua da 6o,,btraaK cd)tr tohe.
Hapo'lamo cBa Bu aoieauHtlu. Aoju ac 1aBumc poaror, y"ru.e uruqu)o.
suiy a 2pynuuume y qerlu4y -- y Kry6 _- nano.o6poJ|rc poauo uqae-
peceqme u aampuowe ua Rouera ecwe. MqoM a Hoeu ca o 4egojl
nau aoJua. ao Aa ta hu o ca?potumc q\pcmll je\uHu4y Kao oprnh ty_
&pauHJet cflarcHot PaAuo ca\Ba, Koju he fipeko Rac ao'wau xuBy cuny
aa ycaea|y u eqawcny copaAtb, ca  epoaaBnun eatffiopbua t peanu-
aoBatuy Baaux paAuo aaxBeBa u peaaRarby nauux patuo apo6retuo.
OpzaHusoBaHu, a heme aocmamu c\axla aotp,tl<d fiarrret [o afier pa-
n a u oH Ae ce pa3BuJaau kako cnt! su uo uupo 4ene aerlrbe ocehonle la
ape6a Aa q)Ae. Ocurr oBota Bucokora aaaquomckot qun a. Baa r\4ec\ 
paruo Bn!6 uasopuhe BoMpuJauA! cpeAut! tte heme ca aa^oBo.lb-
emBot4 apoBecatu ery jelqortuu!,,bequ4tltro He9onu6o tlocoBa HeAcrt\o
unu ece4Ao, o ce aora, on he Ba Epy*uua csojorr 6u6nuometoi,t,
ipetaBad,@va a o6aBeuarc6u a Hoae tpyae ayxoBde a c@pr4He Ko-

Haa qacoaac pano cmolu ka pocaonor<etby cau a Haauw caAabbtr
a 'yAlhu PaAuo ru!6oBu/tra y noveA! tuuxoBux caoaafietu\ kao u
tttutoBu& anaHoBu a ro apona?upahe u uHu4ujomuqd!4a KoJc u oJy ra
4ar',b - Hau 4r,t' ar. l. no6o,'brua$e, xltBtl IfaI|peAaR u urnpebe
Hauer AoMafier PaAua.

l *



farnana (1737t1798) u Donra (174521E271
llpBa enoxa ncropnje eJrexrporexHnl(e o6yxBara rrepnoa BpcMe a

oa npBr{x c(cnepr{MeHara rranvjaHc(or ne(apa l-arrBatltja ca npenapr
paflfifi xadana (1780) !o crraBlror orKpuha nojaBe enexrpo]uanBercxe
nH,qykrruje, Kojeje yquHr{o eBrr lecl{n {n3r.rap drapaaej (1831).

,rIyABa( fanBarrt (1737-179:) An€(casApo Aonra (l?{5ril2?)

gBpcre rei,reJbe oBoj npBoj enoxfi, (oja ce (apaKrep&ue orRpuheit
x tcKoptuhaBalbelr ranBaHcKe cTpyje, yAaprrr'u cy paqoBu rTanxja8cl(nx
Haygfll,lka faltsaHflja u Bonre.

OBa ABa xMeHa BajeAfluqxM cy yura y ,rcroprrjy {u3t{ke x exe(-
rporexHsl(e. Ona cy recxo se3af iaf iebyco6oM,3axcra, e(cnepx eHrx
I-anBaHxja. otBojeHo y.reru, He6y u,Ma,t4 xenocpetHor 3Haqaja ba Hay(y.
jep oAnuqHfi aHaroM fanBaHr{, Kojlr je x^lao Bpno ckpoMHa 3Har6a o
enel{TprrUtrery, rifije yneo Aa npaBrrJrHo cxBarr.r r6r,rxoBy cyrxrrlHy, Arfi,
fberoBn ekcnepr eHrr{ aanfi cy noBoaa r [oTcTpeKa oHr{M paloBrfia

lFt{3xeapa Borre, (ojtl cy AoBenr, [o orxpuha rarBaHc(e crpyje. Borra
jc Aao Hayux npBu ranBaHc(x erreMeHar. u rx/$e je noroxuo ocHoB
rnrKTporexHfiqr j .  hnaK, Hr cMe c! ry6x1u lr3 BHAa, aa je cyurxHa oBuf
eneMeHra nocrojana Beh y xa6n fanBarirja. CTora Hayl(a nor ryje tMe
fanBaHHja. Te je r6eroB M uMeHo,$ Ha3Bar oHaj ole,aax HayKe o ereH-
rpr,'u[Tery. Iojr.r u3y.{aBa je!Hocr,lucreHe crpyje - ..fanBaHcKx ene|{rprl-
qxrer". Hay(a cMarpa Aa xMena fanBaH r{ t}oJl1a, 3ajelHr.r.rl(rr y3era,
o6enerftaBajy fiocraHax ener(porexHuxe. ycncA rora, ,ur{ heMo {Bno-
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xfiru xi]rBor paa fanBaHuja Bo,'rre y oBoi\,t ficroM q,,raHl{y Haurera
qacoflfica. tr4a(o ]rltxoaa rirreHa Hernajy AUpeKTHe Be3e ca paAxorex-
HlrxoM, Hecy H,xBo je la je ,r oHa HajHoBr'rix ,rBAaHa( uir ror tlcror l(opeHa.

,rla 6x HaM 3Ba'iaj paAoBa oarx Hay{Htx BeIIll(aHa 6110 jacHraid.
yno3rrahe,ro ce npBo y(par(o ca 3Har$fiMa xola cy nocTolana o ene(-
rpnqfirery npl{ (pajy Xvlll Be(a, r{aAa je fanBaHx 6'10 npoorcop
aHaroMfi je Ha yH[Rep3fiTery y EonoRu, a Bonra Apxao lrpeAasa$a y
Kpa,'betscKoj rrrKonu y KoMy.

Moxelro $r4pHe ry re pehn, aa je eoBeeaHcrBo y odo Ao5a ,rMaro
Bpno ckporlrHe nojMoBe cBera o Her(orllrl(o fietyco6rlo fleBe3afinx eneK-
TpocTaTrigKsx nolaBa.

Jotn Trotpacr l(or fpxa r{ Il,lr,fixje l{o! P $rbaHa nollt{ny y
caojrM paAoBr.{ a ocorirrHy HeI{ x rpn3n,rxnx rena, (oja cy 6[na npe-r-
xoAHo npo,pBeHa, ta npfiaxaqe ,ra(e npeAMere. IlopeA Apyrxx otsax-
Brx rerra oHlr no.Mxlr,r r h xfi6ap (rp,lxr ?.exsqov), oa qera npox-
c1[9e peq , ,eneKTpfiqxrer".  l locne rofa, cBe ao Kpaja XVI croneha,
o oBoj IojaBr{ HeMa Br, f l Ie rn,rca. n,{ le] \a la ce rhoMe r ixKo Htjc IaH-
Tepecosao. TeK je nprrBa-rHu r le(ap e!Irnec(e xpatuqe EnuBa6er€,

llru6€pr* (1544--1603), noHoBo yo,ruo tla ce Be,'rrjl{n 6poj Qx3rrql{xx
Tena, I(ao xrro le cTar{}o, cyr\inop, cMora rTI., Mory Haener(pucaru
rpelsen. [ [eny je eaK nou,5o 3a pyKo 

 

Aa nobrje npBy BapHrrry,
np!.rMueyh rpcr xa uaene(rprcaHoj (yrxrr oil cyMnopa. An je IJrn-
riepry, ,npoHara3a.ry" BapHrue, (ojoj ie 6una cya6rEa Aa oar4rpa
'rafto 3Ha.tajHy ynory y eneKrporexHrr{lr u paauorexsuuu]*), HeAo-
crajana eneropocrarr.rgr(a Malxnaa, no,\rohy koje 6n Motao Aa Bpm
el(cnepr{Me&Te ca BehuM ycqexoM.

OBy MauraHy npBr,r ie xoficrpyltcao HeMaq(u 4n3xqap fepn(e, ,r
onucao le y cBorn aeny, kole
je u3am,lo u3 mraMne 1663
roA!fle. OBa npBa enekrpocra-
Tr.rql(a ruamrHa cacrojana ce
oa cy^rnopHe kyfna yvBpr heHe
Ha ocoBlry ca pyg'lqo,{ (cJl,
1). (yrxa ce eneKrpucara rpe-
tbe no ohy AnaHoBa. fepnxe
je npBrr yo,rro oa6rajabe Ha-
rrekrpl{caHt{x rejla, Oea
np M TtBHa MarnfiHa 6 na je

Cr. l. Oi3uqap fepnRe Bputr onnre ca
cBoloM erempocrarrcRon Ma!,nHor.

.) IlreroBrM nMeEo$ Ha3BaHa ie jeAuR(rra Ba MepeBe narts eroMoropHc cnarc.

.*) HeMqn jod i caAa yMeoo pcln 'paAxo' ynorpe6aaBaiy peq 'Ftnk'
uro 3Haqx BapH(qa.



3arxM ycaBpuraBaHa, a (pajeM XVIII Be(a ao6tna je ornpxnDl(e o6nsl{
xojl' ce Moxe fi caAa Eahli y t]Ir3l,{,tl<ttM Ka6uderrrMa flpoflana3a(
erreropocrarr,rs(e MauinEe onoryhqo je aa ce e(cdepxMeHTl ca eneK-
Tpr,rqtlTeToM Bprxe ca Beht 

 

ycnexol\r.
Baxso je ocBpHyrx ce Ha onltre eHrreckor BayqHtll<a fpeja, flo-

r{ohy Kojnx je yrBpAuo aa nocroje "npoBoAFuqu" l{ ,,HellpoBoa-
r{us" ere&rpr.{ufirera. Osaj nayvnnr flpBtr je yoeno (1729) aa 'roBe-
qfije rero cnpoBoln ener{Tpnqnrer, u Aa itoxe 6lr,I saeremprcafio,
al(o je n3onoBaHo nor\,tohy cBrrreH x (oHaqa,3HaqajHu cy raxobe pa-

noBx OpaHqycKor {x3neapa Aa+eja (16s8-173S), xoj t  je orxpuo aa
nocroje ABe Bpcre eJre(Tpr{qurera ,,craKreHl{" r ,cmor8ti" ll

aa ce eJrekrpnrlr{Terfi ,rcror uMeHa oA6rrjajy, a pa38ot xMeHa npnBnaqe,
Ha3rBe ,no3f iT BaH"r

,HefarrrBaH" yBeo je y Hay{y
o eneKfpMqrrTeTy qyBeHri aM€-
pnq(u (hx3u.rap OpaHrdIuH*)
(1706 1790), Kojn je npefl
roxuo r.  88., ,yf inrapHy" xt{-
noTe3y 3a o6jarr}},elr,e ere(-
rpr,r'rnux nojaBa. IlpeMa oBoj
xrnoTe3[, nocrolr{ caMo leaHa
BpcTa ene{rprj uta TeTa : Tero
(oje je HaeneKrpucaHo no3x
rrrBuo ,rMa y Burrky erexTprr
uuTeTa, a relo (ole le EaeneK-
TpucaBo HeraTuBllo Lllua l\labe
exet<Tpxllr{Tela uero lllTo To
caapxx HeHaene(Tpl{caHo re-
no, OpaBkn noBa xxnore3a
6uxa je ayror Bena. CMelsexa

je rel< ene(TpoHcKoM reopujo,M, xoja, yocrano , ,rMa .tHoro 3ajelHtrti-
xor ca yHxrapHoM rlrrore3on. ,,CTaxneHx" e"1e(Tpuqfirer /ltteja na_
3sao je Opax(rlln ,,no3vrtlBHr]\{". Bo,'be 6u 6uno aa ra ie Ila3Bao

,,8eraTDB8rrl\r", lep ro Br{ e oJlroBapa caBl,eneHl4M nofJlear a eneI{-
TpoBcKe reoprje.

OpaHurrH je raxobe yoelro 1l iyna 1747 roA. oco6xHy rxt{rbaka
qa cxyn"'r,ajy e.rrer(rpr.rur{rer. OBo My je aollHuje, 19 ol$o6pa 1752 roa.,

pyxsJro MoryhHocr ta x3Bytre x3 arnoc+epe BapHuuy no ohy 3i[ala
r, Aa 1 e noxaxe Aa je Nytha eneKrpr{eHe fipupote (cx. 2). Anx, oBIe

Besr jaruH.Dpakr{nnn
(r70fj 1790)

*) tbe.on!{ je jeantsnqa (orrcn{e ere(rpn(qrera y
anconyr(oM c{crcMy sepa.



rpe6a pehu, !a je jou
roa., ycneo Qpa8rlycxx
jtt(o aytaqKtx n/'IaBxx

C t . 2 .
,l,patsurroF cncnetnftcrar ca 3najcM.
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npe oBor Opa|kJrrHoBof onrra, l0 aja 1752
c8eureHr.{k lleru6ap Aa to6xje H3 o6,1aRa ne(o_
BapHr.rqa (cr. 3). JeAHa oa oBr{x BapHI{ua rxra-

Cr. lJ.
t r t r rnapor crcnct) r$cra l

Brrxe, yaap{na je y pyky ,4ers5apa 'xao 6r.r". Oa oaa(Brlx rakor\trl-
creHrrx ,r ofiacHux eKcrrepuMeHara norxHyo je 1753 roauHe y Pyc[iq
a(aAeM[qap PrlxNaE, xojx je, BajerBo ca pycxnu xayvnuxom ,Ilouono-
coar4M, paAuo Ha u3ytratsaBy arnocQepcKor enexrprqtrera,

HajBaxdxje orxprrhe y npBoj nonoBnHu XVII I  croneha 6to ie,5e3
cyr\rr6e, KoH[eH3arop -,,najAeHcKa tjoqa", F[,y je npoHatnao HeMagku

4x3x.,ap Rnajcr y oKro6py 1745 roa., a oBaj Ha3rrB J1o6 ,la je no Xo-
xaHAc(oj Bapour IajAeHy, y I{ojoi je ra(olie 6una fipoHabefla y jaByapy
1746 roArr8e ol crpaHe npo{ecopa MyueH6po(a, He3aBrrcHo ol Knaj-
cra. npBy reopnjy xoHAeH3aropa aao je (DpaHUr'n (17.17 roA.).  OH,e
[or(a3ao, Aa ce odjrore ,,rajAeHcl(e 6oqe ere(Tpxuy pa3HouMeHrll,t eJ'rel(-
rpr{urrerr{Ma, r .r  aa i ioqa Mor{e aa i iyAe,,rryH,ena t l  HaonaKo" (cr,4).
QpaH(JrrrB le carpaalo npBrr nJbocHaTu I<oHIeH3aTop.

143 r3,'ro)KeHor BtlaDr\ro aa, c8c ao crraBHnx cxcnepr eHara fan-
BaHr.rja x Bonre,3nar6a eoBer{oBa o eneKrpuq[rery Hr{cy u3na3uia rt3
o(tslrpa ener{rpocrarn(e, Hnrrr cy 6una ebyco6Ho rror[9r( noBe3aHa,

I'arBaHu fi Bo,,rra 6firx cy oHr,r. Kojt,l cy crBopr{rrl HoBr oreJbar
Hayr{e o eneKrp14u leTy - . . fanBaHx.Ja\r '  u o'rofyLu.rf i  Ha}qHfiqt tMa



XIX Bena Aa loBeay y tse3y aornc
npoHateHe ene(Tp&eHe nolaBe r.r
Aoby, mro je HajaaxHrije, rlo qllra-

Bor Hrrira BoBxx or(pxha, xojuMa
ce ufia 3axBar'It{Tll IITo cy enelffpo-
lexu (a t paluoTexHxxa :Jay3enl,l
TaKO B !(HO MeCrO y CaApeMeHOM
x!{BoTy,

,IIyaBx( faxBaru pobeH je

1737 roaude y Bo,loH,x. OH je npo-
Beo caB ctsoj xntsor He Hanynra-
jyhr cBoje poaHo recro. Y^tpo ie
1798 roA ne.

Ft'eroBa crpyKa 6xra je Me,xe-
uu8a. f locre jeAne ycnere uayrue

pacnpaBe o xocrrMa, u3a6paH je 3a npo{ecopa aHarorurje fia yErBep-

at lTery y Bonor6l{ ,  Buo i(  oa.r  vaH arraroM. aJlu o ere(rpxut, t lerv Hxjc
r\rBoro 3Bao, nllro se rpe6a Aa ryoufio rs Enr'la r(aa quraMo lberoBa,
(noHexaa cMerrHa) o6jaurH,eBa e(cnepr{Menara ca xa6aMa.

Jolx Mfioro npe oBrx fanBaHxjcBrrx eKcnepu|leEara 6xro je Hayqtr
no3flaro Aa y BoAa nocroje xnBoTIrRe (oje u,{ajy ,,e"'lempu9lry rpfi-
poay". Ejrer(Tpfiqu-rer koa oBrrx xnBorfirba HapaBHo aa je IBrepecoBao
fanBaHnja l(fto MeterIMHapa, OBo uflTepecoBalbe nocrano je rusoro Beho
(aAa je fa",rBaHll, cacBrilr cnyqajHo, jeAHe xerfi,e Beqepu 1780 roArrle,
npr eTxo la, (aaa aoArrpHe cxannenoM ,(nBqe (ykoBa npenaprpaHe
xa6e, t6eHe ce flore Har/'ro rpqlue, t(aA cy y 6n}l3xHlt c(a(ane BapHrrqe
o! ereKToocTaTuqKe namIlHe.

y oBoj nojaB , (ojy caBpe eHa (hn3rKa o6jaurlr,aBa Kao pe:rynrar

i,eie(rpr,rqHnx yaapa", farBaun je BuAeo norBpay cBoMe ,[rJbeEy,
(oje ra Beh onaBHo 3aHfiMano, Ia [ocrojn ene(Tpxqx,er (ao {nyna y
}r(r,rsq!'Ma '|{ltBornr5a, OH ie cnarpao. !a jF oBte pniKrpocrarl,|era Ma-
uxHa cny' l {u-ra La{ro : ia nyuirafbe -r{ f iBoTlt t6ct(or e, lexTprq0TeTa",
CBojy xxno,e3y o ,xIBorl+6cr(oM erer(Tprqurery" farBafin je u3nor{uo
y cBoMe Aeny: , ,D€ vir ib ls eleckici tat is in motu muscular i" .

lloqHrje. 1786 roAnHe, fa,'rBaHu ie, ra(obep cryeajHo, ofla3tlo aa
ce npenaplrpaHe xa6rbe HoIe, o6euerre no^rohy 6a(apHe r(y(e o rBo3-

aeHy orpaay, rrcTo Tako rraar'ro rpqe npx aolrrpy ca orpaaoM, ,ra(o y
6n avfl Isje paanna ene(rpocrarrrlr(a MalxuHa. OBa je nojaBa no,-
nyHo y6eAt{na farranujaaa je the,uBa reopuja o,,Lt{uorrHr 'HoM ejteK-
Tprrqurery" ,rcrr.r8tlTa. OH je raaa u3jaBno Aa yc(yn xade npercraB-

Cr. 4. JlajAescea 6oqa ea (ojoe
je opaHRrnts Bpotro croje

e{ctrepndeHre.



,bajy naiaeHcxy 6oqy, a xr.rBrlx rrpajy ynory crpoEoaHr4(a ener{rpr{qrr-
'rera, Koju cnaja o6nore otsor,r(r,rBorr4lr,ct{or I{oHAeH3aropa".

ExcniprMiHrx u pa(npaBr fanBaH ja x: ia: iBa.r cy Bf\el6e y Ha-
ygHItIn (pyroB!{Ma, O,l3{o,,1o3u cy ce carJ]actJ|r,l ca NfitiIJLeI6e,\{ fartsa-
Hr.rja o xxBorr,rrhcl(oM ere(rprltfiTery, (oje uM je Ao3Bor,aBano Aa peue
npo6neM .,yna n[na]ba, ann tFl,.rfivapr cy 6xnt,l npoTuDHnqfi x[rlore3e
laJrBa8raja. Ha l+,uxoBoM eeny 6I'0 je cnaBHr Bonra, (ojn je ycrreo
yckopo Aa AeQr.rHrrr4BHo yHr{lxTrr Teoprljy o x(rBorx}nc(o.r eireKrplr
ruTeTy.

ArekcaBtpo Bo.lra po]luo ce y l{oruy 1745 r'olrHe. Lll(o,ly je
y,ruo y Ie3yfi-rcxorrr |{oncuy. Beh y i\itnaauM roa[HaMa xfiTepecoBao ce
np poAHaM noja8a a. Joln y cBojoj  18 roAuHr 6f io je y cralHoj Be3u
ca QpaEqyc(I,lM a6aronr Ho-re-o]rr, Koj[ ce auoro SaBUo rFx3raKoM, na
je x3Mely ocrarrora ycnerrrHo ycaBpul,ro (1747 rot.)  l l  erenrpocrarr{ !(y
,MaIx,{Hy feplll(ea.

3axBarbyjyhx cBojn paAoBnrua "De vi  at i ract iva ignis eleclr ic i t i "
(1769 roA.) x "De nodo construendi novan machinam elecir icam",
(1771 ro!.)  Ao6xo je tsorra 1774 roA nareApy on3xKe y l {pa./heBc(oj
nr(l{onu y l{oruy, a 1779 ro)\. 6r{(} je n:ra6paH 3a npo.pocopa yHltBep-
3rrera y llaBlljfl.

Bonra je 1782 foA. orr.rruao y r.rHocrpaficrBo. OStlurao je Hera'{Ky
EHrnecKy, opauqyc(y xoxaHAtly, r.r y -rr.{M ApxaBa[a yDo3fiao ce ca
trajBehEM ka0aqnre,xr,ra Hay(e rora ,to6a, Ilo noBparxy ca nyra, I{oiII
je Ha r6era oc,aano Berrur{n yrucar,  Borra je ca jonJ BehoM eHeprx-

JOM flpolyxr,ro Aa paan Ha nony enek-rpuqr{TeTa.
OH je 1787 roA. npoHatnao exe(rpocxon ca xor lenaaropom. Oeo

je 6I,10 Befi 6eroB Apyr rpoBajla3ax. npBr,{ $,eroB npoHana3ak
ene(rpotop - aarnpa jou a 1775 ro:t.

Borr Ha reHrjar locr Hapolrrro ce rcno,b{.ra KaA je clynuo y
6op6y npor!B xunore3e cBora cyHapoAHfika lanBa8uja o xrjBorur6c(oM
€neKplrqflre-ry. Bon-ra je c^{arpao Aa je KoHTaKr ABa Merana - 6al(apHe
ry|{e n rBo3AeH( orpaAe y,rpor eneKrp$ql,rrr ]  rolu ce nojaBr 'buaao
y npenapupaHur\r xaSJbr.rM HoraMa npltrr{KoM ekcnepuMesara fa.[BaHlria
o[ 1786 rotfiHe.

Bop6a, Koja ca pa3Brina n3Mety npficra,ruqa Borre (,,so,'rraucra")
fi npltcraruqa fanBaHfija (,,rarBaHxcra"), tsaBpuUrra ce norflyHo no6e-
.qont npBux. BoJrrr je noruno 3a pyKoil 1792 roA. ta, nyreM eneoponfl3e,
i,€Bojyje no6eAy,,I<oHraI(rHor eneKrpr{qnrera" saA "xuBoruir,cl{rrM ene(-
Tpnq rerortr".

AoHocllMo y r,r3Bo,xy nncMo koje je nxcao BonT a y oKro6py I792 roA.:
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"yirrfiaM .rauy BoAe x cnyllraM y H,y Kanaj8y utrol(y ca-
Bllje8y Ta(o, Aa ce Moxe ApxaTx o 3r,r! ,{aljle. y]uaqeM je3n( y
BoAy He AoAnpyjyh[ Kanaj8y lxuflxy c rx , Aa 3aAr$x Aeo Mor
je3r(a noAnpyje t'cnyrqeHfi (paj cpe6pHe Kaura{e. y Mo eflry,
xaAa pen xauu(e AoBoAuM y r{oHTaxr ca kpaieM xanajHe unn(e,
koj[ nexn Ha 3uly qame, Moj je3n( ocefia ykyc t(ncenrHe, n oBaj
ocehaj He [pecraje cBe AoK tocroje I(oHTaRTU. A(o ce oBai exc-
I|epuMeHar n3Be[e raKo, Aa je cpe6pfla IJlnnI(a cnylxTe8ay earny,
a ka"rajHa noAupyje je3r(, oHla ie3r( yMo.reH y BoAy He oceha yKyc
(uce,Ir8e Beh y(yc ankarrHor (apaRTepa".
llopeA eficnepuMeHTa onucaBor y oBoru nrrcMy, Bo,rra je Bpuluo

,r Apyre, OH je craBrbao Ha je3n( 3narari ll cpe6pHu HoBarI noBe3aH
x[qoM. y oBom cny'{ajy ocehao je y ycruMa rop.trHy. KaAa je naK
i,rehao jutaH HoB'{f ih Ha je3l | t { .aanyfr Ha creno oKo, -  oHAa je ona-
!{ao cBeinocHo npaw(ne. BonTfi  je 6l '10 noTnyHo jacHo !a KoxTa(T
ABa Meraria crBapa crpyjy eleKrpt{uurera, (oja l{Ma oco6r,Hy Aa Aenyje
Ha xuBqaBI ctc-relf,.

1799 fotraHe carpatr{o j r  l lorra cBoj npB ra.tBaHcI(t |  e. leM, Hat,
xollr ce cacrojao u3 Beher 6poja xor:ypuha uacranaurx jeAaH Ha Apyru
y cneAehetll peAy: cpe6p8r,r Xorypflh, XoTypuli uaxralreuor cyxla, 6a
(apsu (oryprh, orrAa noHotso cpe6pHx r{orypuh, korypr{h Ha(Ba(re8or
cy(Ha,6a(apHx xoTypnh xrA. ficTuAr peAoM.

Ta(o je noHnl<ao rrpBri raxBaHc(lr ereMeHal xoj je, no concrBe-
HoM t3pa3y Borre, ,,6no y cra$y Aa HanyHr (oHAeH3arop,, (cn. 61.

Cx. 5. flp8n Boirrtr

yc(opo ilarfi , Bonra je nogeo qa (oHcrpylrrre eneMerrTe y o6nx(y
garnal jep je yBxAeo rla je xoA raxBaHcxol. er''reMeHTa y o6nfiky cry6a,
noA npxrucRom rerx(fix l\teTarsxx Kpyxuha, cTr{cKrBaHa reqHocr r43
cyt<HeHUx korypnfia.



Beh 1800 ro[. Bo,,rrnH rarBaHcx[ ereMeHar yDao je y cBe $Il3nqxe
xaooparopnie cBera x oAMax je nol(a3ao cBoj orpoMHrr BHa.raj. I4cre
roAnHe eHrJrec(r (hn3nqapr Hr{(oncoB r Kaprncne pacraBrr,,lx cy BoAy Ha
rbeEe cacraBHe 4erroBe BoAoHr,r( u xl'ceoHrl( noMohy rarBaHcke crpyje.

3a cBoje Benn(o orKpuHe 610 je Bonra ,r3a6pafi 3a qnana Kpa-
JleBc(or ApyrnrBa y JIoHAoHy fi 3a qrraHa fiHorr.tx lpyrux HayqHxx xH-
crllryquja. Ca HaDorreoH no3Bao je Bonry l80l roA. y [apu3 [a npeA
I6I|M I|oHoBr,r cBoje excnepnMerire. y napx3y je Bo"rra lo6uo nope/l
Ber'rrKe soBqaHe Harpaae n 3JraTHy Meaarly 3a Hayqrie 3acryre. Anr.r
HoBarI ,.r oMr,rr(oBaBe flIlcy iiafixn[ Bonry. OH je 610 npaBtl Haygsxx
Hojx jp panuo carno Ja Hayry. HajBxrxe je Boneo cBoj yHfisep3xrer.
OcraBxo ra je rek l8l9 roA. (aAa je, ycreA crapocrx, rlpekuHyo csa(y
Be3y ca Hayr{oM. Bonra je yMpo 1827 roAuHe.

I,lurepeca8THo je npufiernru Aa je Borra, ]na Aa je 6uo BayqB]t
nporttBHu( farBaBfija, rrna( Br,rcoxo qe8ro cBor cy8apoAHrrr{a, o qe$y
cBetoqn I  fa qu] ieHfiqa. !a j (  enexrpleHoj crpyj [ .  xojy je oH npoHa-
rrrao, Iao Ha3r,rB,,rarBaHc(a crpyja".

Bonrrso nMe 6u,ro je o6ec pheHo fla [BTepriaqrroHaJrHoM (on-
rpecy enekrpnqapa, koj je olpxaE y napn3y l88l roA. OBaj (oHrpec
Ha3BaO Je npaxrnqxy leAusl,lqy e.rrexrpr{vBor HanoHa r{Me8ot\r oBor ciraB-
Hof rrra,rujaBc(of rtr 3r{.rapa. p. L U.

l|tr)k. Bopte 5ackf,j€Bf,h

Aeun6e;ru u aeuf,Eetreptr
y faAvorexHxqq .ioBe,rje yBo trec-ro flyra ,trpa ynory rnaBrror

,r oAnyqyjyher +a(ropa. I{oI ynopebe}r,a rFyHKq[oH{carla ABa rrfi
Bl ne ar\{nnuquKalopa, I<oa oqeHe yTuqaja nyq(apaba, ruyNa n apy-
fnx cMer6a Ha (Banqrer  pujeMa, I<oA cyberha o crefleHy nBTep+e-
peHq je er\rl'croHux craHr'rla Il y MHorr4M ApyrnM cny,rajeBrMa, (aAa
i(  pe,r  o ynopehe|6y javuHa JByxosa uJrf i  u oueHr.t  nojaqat6a. oIHocHo
cna6j6erha .JByxa, rraue yBo iol  

 

yBek je Hajocer,r ,uBujy x.  l rpcMa
ro[e, HajcrrrypHtljI oqeH,laa!.

Ant, oBaj BauJ opraH, (ojn cno6oAHo fioxeMc HaiJBa-r,l ncqxo-
rpt,l3r,{ororx(r{M anaparon 3a epe}6e qyjfiocr , y cra}6y je Aa Aa caAro
cybjeKrrBHy oqeHy o npo[eHr ja.traHe BByKa, oAHocHo o pa3nxqx ja-
qnHa 3By(oBa, ruro, uapaBHo, Ba rexHrrqapa x O[3tlgapa Hfije np -
xBa-rr,xBo. Oqefia qyjHocrl ,{opa Aa 6yAe o6jel{rll8fia. Ho, u ajyhn y



BIIAy ynoryr xojy urpa Halll opraH cnyxa, [orpe68o je Aa otsa objel{_
TuaHa or leHa .ryjrocru 6yne y uro rerolBoj BeiJ[  ca ncxxo-6u3uo_
.rourKrM orehar6ix 3Byra. lpyf M pequMa, npx l r6opy je4unf iqc la

epe6e npoMeHe ja.ruHe 3Byxa ( ojaqarha t |nn cra6nen a) olsocso aa
fiepebe pa3rrr(e jagrrHe n3i$eby IBa r,'nx Br,trlle 3tsy(a, HeoflxoAfio ie
norpe6so BoAur! paqyHa o ucrxo-rlr,r3xoroDrl(oM e{€Kry (ojr{ ce npu
rone !3a3r4Ba y HaueM opraHy cryxa.

y oBoM 'rnaHrry yfiotsHahe o ce ca +u3nqKnM jeAuHr{rlaMa Mepeba
rryjHocrr - ,,Aeqx6enxnta,, u ,,Aeqr4fleneprMao. OBe jelfifixue y IIor_
nyHoj nepn oArotsapajy rope rtaBeAefio ycnoBy, jep ce r6r.txoB n36op
ocExBa Ha ncnxo-rhu3u'ikom*) 3al(o|Iy OexHepa, I{ojt,t oBAe ycBajaMo
6e:r ̂ ficRyrraje. a i{ojx rrac . ..otpmratnocm qo\r,luiux \yr1a apoaof|u-
ota,tua je tozapumtry eKcumd4uie Ha Kojy ayno peaeupa.,,

IIpeMa oBoMe 3akoBy, Aar(xe, HaDte yBo pearfipa Ha noBehaBalbe n
c[afhr{Bar6e a]\tnJrr4ryAe 3ByeH,tx ocqrnalfija no jeAHoj,.Iorapt.ra,ucxoj
rFyHKurrjl{. OHo oqeB,yje pa3nlrry y ja.IltHq 3By(oBa r(ao norapxraM
oAHoca aMnnxryAa ocqlr,raqrja, xoje re BBy(oBe c,rBapajy. Ta(o, aKo
ce, Harrpr{Nep a,{nnlryAa ((oja je tfiingkll nilnepeHa) Hel(or 3tsyka
noBefiaBa rpr ny-ra, oBAa rroja.raBe :lBy.rHor erlenra y Haue 

 

yBy He
I(apa(reprue Spoj 3, Beh rherots norapfiraM r. !. 6poj 0,48.**)

PeKnu cMo, Aa cy ,,Aeqft6enu,, u ,,A€qnHenepr- leArrHlqe Ba ne-
pelbe qyjflocrrr, OBe jeArafirqe cnyxe, Aarote, 3a (apa(Tepuc.rrrry 3Byq-
Htrx e+e(ara. y npa(cr,  noMohy osnx jeAUHrUa, ynopebyiy ce cBe oHe
nolaBe, r(oje cy y cTalr,y aa, EenocpeaEo ,{nu nocpeaHo, u3a3[Bajy
3BytrH[ e{er€r y flar[eM oprafly c,lyxa. ynorpe6y oBxx jeauHr.rqa qyj-
ltocr{ y paAnorexfir.tuu na(o heMo pa3ytueTn y ltp MeHrr Ha flexorul(o
I(oH(perHr.rx npr{Mepa, (oje Ao8ocnMo BpIl (pajy oBor .rnaH(a. An ,
npe roral Mopafio Aa ta^to Aeexn,lUl,tjy oBfix fiErepecaHTUux I{ (opt{c_
H X lear{Hxrla Mepe}6a.

y3MUMo, HaI|pxMep, jeAas noja'raBae Bucke yvecra8ocrl{. O3Ha-
vuuo ca P, r P, I6eroBy yra3Hy r,r u3rla3Hy crary. On4a, npeMa qe-
SnHxrluj6, 6poj 6en***) je jeAHa( AeUr,\tajHon norapxrMy orxfioca l,3l\leby
r,r3JIa3He '{ yna38e cHare:

X : l o g 1 1 ( 1 )

* ncnxo-{tr3n(a rpaxn I n6yeaBa 3&.oHe, xoi{ Beayjy Han,a oceraBa ca
yapoqdMa (oltr ra oceliaBa tr3aanBaiy_

a*) log 3 _': 0,4u- 3tra( log o6enexaBa acq{dansr (o6(qsn) norapnraM.
HenepoBcnr (trp(poAHn) norapxran o6erexlBa ce 3ra(oM ls.

.**) oBa je jea!(dqa no 'Netsy rpaxaMa Eena (craham B. )
- aMepnkaHc(or {tr3xoxora, npoHdna3aca renegoHa.
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llal(]Ic, al{o je, rraopr,|,\repj rr3xa3Ha cBara oBor ojagaBa.la 10 nyra
Beba oI ynairHc (P-:  l0 P,),  oHAa he ce f io ja 'raBaBe y oBo,M anapary
y3p:Bnrn jei lxrN 6cnoM*).

f lpeua lo ca] ia peqcHoMe, l re4,tr ' rquja jeAHor 6ena r,racr:
Jetar 6en jecre jeAuHnqa iia  cpeH,e .ryjHocrfi 3By(oBa, xojon ce

o3Haeaaa ouaj ncxxo-apu3nojrorxl(r etlel<ar y rIpoMeHIl jagnxe 3By(a,
(oju ce uira3rrBa AecerocrpyKt{M nojagaH,eM finn ocna6,befi,eM cBare
anapaTa nru Aena ene(Tpxqsof (ona, l{oln aupe(rflo xnfi l,lslxper(THo
npoy3po(yje rocrajatt)e 3By9H'lx Tpenepet6a.

AI(o cy yMecTo yna3He u n3JtasHe cBafe 3anaur yJa3Hrr n x3
xa3Hr,r  HanoH (U, u UJ I  oArotsapajyhtr  ornopf i  (Rr u Rz),  onAa, Uma-

D  R ,  U , I '
tyhra y B Ay ra ie P "u ,*"" i i  

- 
i i j  l ;;1 . re jenpeMaroMe:

I  U , ,  R .  IX : l o s l  ; r  l ] l  l , u a u , 6 o n e :  X : 2 1 o c l u , V R ;  l  ' z l

Axo cy rak aaAaHe iaqfiHe yIa3He U r{3.,ra3He crpyje (1, I D H
oAroBapajyhr ornopx (R1 r Rr). oHAa, Ha ocHoBy UaynoBor (Joule)

D  R ,  ' l , rraxona (P t? l , ) .  rMa^,o !a j r  
; ,  

-  
; :  I  y" |  *  nn"n"

p t . ? l ^ D
T o { e :  x  - , * ; :  t i :  I  r , r y . 6 o . r e :  x  2 t o c  i ,  V ; , .  ( 3 }

y cnyeajy, I(aa je R, : R,, gopMyne (2) (3) lo6xjajy 06rrl(:
I I .  I

X  -  2 l o e  ; j  ( 2 ,  o q H o c H o x :  2 l o g  - , '  ( 3  ) .

y^r{unla der {o3xana ,}  l {  cyBMUte je BennKa aa npar{Tr{qHe qt-
JbeBe. Crora ce y npakclr iJa jeAuHlluy Meper6a qyjHocrr.{ o6fl9Ho y3xMa
Aeceru Aeo 6e,ra. Osa xaft,a jeAuBxqa je lc4utje,t (oBqa](a db). lope

HaseaeHe {opMyre to6 jajy 3a oBy jetrHxrry o6nux X to tog l '  (4)

I J  p  r T  IX : 2 0 l o g ; : l +  ( 5 ) .  X  2 0 t o e ; i  ( " ) ,  x - 2 0 t o , a : . 1 / +  ( 6 )
u r  i ,  l K r

X : 20 tos l '- {ti r.- t 1

BaxHo je np Mernrr4 Aa qoAasa$e xrx oly3MMar6e jeqHor aeu[-
6ena oAroBapa npfi6"'rxxHo oEoM MIlgl{MarBoM nojaga}6y (oAnocHo cna6-
Jbeny) jaqxse 3Byka, (oje qoBeqrje yBo jonl noxe Aa ocerx.

Aeqr{6e,iu cy yrurrr.{ y npaKcy y AMepnqu, EBrnecKoj, Opasqyc(oj
x r\tHor[tl Apyrr{M ApxaBaMa, Hefiqri, MebyrxM, Bxue ce crnyr*e ca lequ-
aenepuuu, Oae tee upc re jeauHfiua 3a MepeH,e ,{yjHocrfi Henajy npuHqxn-

P" 10 r,,
I  X :  l o s  q  : l n g  

B  
l u g  l 0  l .
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cke pa3rnl<e. A"1ll, yflorpe6a He aq(e jeAr4H[qe gyjsocrx ,rMa ry MaHy, rxro
npx n3pavyHaBar6y 6poja AeqxHelepa lpe6a rpaxnrx BenepoBc(e rora-
pr,rT[e, a He Aeqr,rMar'tue, (ao urTo je crygaj npx rtspagyHaBaH,y 6poja

aeurOe,ra.
Epoj AeuuHenepa (o3Ha(a dn) Aajy cneAehe

4opMy,re:
f ) l

\  -  5 l s  i c  ( 7 , ,  \ : t 0 r e l .  \ I ' t s tr - ,  -  u ,  I  K 7
r I  I

r  -  r r i  re l '  {8r .  \  -  r0 rs-3 I  I ,  r$' ' U r " " I , r R , " ' �
I .

Y :  l o  l s  ; .  ( g ) .

/{eqnHenep je Aecer{ teo Heaepa. Heflep*)
(osHat{a ||) perHo ('l yflorp(6,'baBa. lep ie I c]
grflre BeJrr{r(u 3a npa(ru!He cny.rajeBe.

llocrojaBe tBejy Bpcra jeluHnqa 3a Mepetbe
.iyiHocrrr 3axreBa, HapaBHo, 3Ha$e npejra3Hrx Koe-
qlnurenara, OBu ce nax Mory ",rafto olpeanrn f,(a-
leMaTtgt(ItM nyTeM.

OAHoc r3Meby oBxx ABejy jeI [HrqajecneAehrr:

:'^lFl

I  db : 1,1513 dn, I dn : 0,8686 db. (10)
143 cBera oBora BIlAr 4o, Aa (oA rapaqyHa-

Barsa 6poja Aer{n6era u Aer{xHenepa, Mopar\ro, ro-
peA arre6apc(rjx onepaqxja, MaHnnynrcaTrr r{ ca
,orapsra cxxM Ta6rurlaMa, tlJrn ca rorapuraMc(nir
neH,rpoM (norapnr apoM). Peuaaa6e npo6ne^ta
Moxe 6IlTn 3BarHo ynpoulheHo, al{o ce nocr'ryr{ndo
cneuujanHoM cKanoM (cr. l). PaA je ca oBoM cl{a-
no Bpno npocT t pa3yMrbnB.

BaxHo je HanoMeuyru Aa je x3paqyHaBarbe
ooJaBa y lelrEr,rqaMa qylHocTx ao3BoJ6eHo reoper-
c(!r caMo y cnyqajy IraA n aMo nocJra ca flrc{oM
y.recraHol lr l 'y r .  j .  ca ereftrpx9HnM ocr{ l r , laqxja a
Koje Mory 6rrx Henocp€AHo nperBopeBe y 3ByqHa
Tpenrperha. npri eHa oBMx jenlHxua y Blrcor{oj yqe-
cTaHocllr onpaBlaHa je npa(Txq(r, al(o paauo cu-
rHariu Hncy cyBrue ja(rl nnn cyBnrrre cna6u, jep
TaAa ke aMnnr.{Tyae ocql,naqsia Enc(e ygecraHocrrr,
(oje ce to6njy flocjle aere(utje, u eBesrlrajlHor no-
-.; 

rio mov o(o'a'na'c(or {arerar'eapa Jean-a
Neper  a  (1550 16 l? )  f to ju  j c  o r rpno io rapurMe.

Cn. l. C(ana aa na-
paqynaBan,e 6poja
ae4(6ena n jre(n!e-
trepa y oyskutri( oA-

n laqxtsa capyla, (ao
r 3a npcroA aeqtr-
6era y nerroHenepe



r r.acRr(t 9}!ro.rr kna ry mry, r'r0

jt cryhr rpr rrpacyHssah,y 6pota

*o rp r  (o t r i ua  d i )  i ay . r c [ ! k r

.  (3 )  \ ' :

aMn rt(i. o.( a-

Parx nyopauje np,rei. oi.do,pe,rr dsnqr eynmrr D

,0h ; '  l i  ( ' i)

, o r  f i , i ;  r , r

Tptdd td .t rpopnstu
avL ,tu\anopa .r \, !".ao"o 1t Jla h r ta. a "d o r

Bp . i ^ ( r (6 ! . rp . { t r r c  ro  q rop !  ( r )  I  L0

l ' l 7 t ] 0 !  I l ' l J j  x :  l | . ] J  d ,
j€ it.dr rlo r.,rrr Hcmni)

I rsrly B!.ra rarrr( .ra n|p![!
mi {4rats30. rr#r npej.arsr (oe

E y obrl Dqy Jtrsj'"Grerrlrctn

I l pe 'a  ruqe :  Y  1 ,1513
6p.t Gu6!.m k ltuntrerrpa Mo

)  , t , ,

a' o ndldutt\ \Lia tr korak@n"asuro:
u ,  I v , u , : 5 0 |  , ? , : 2 5 6 r \ 1 l J  k

1 . h - ! r : \  .  " g :  \ : .  ^  
" r . . : :

20Lor. \ '5h : ?0 Lo! 3r) : 20 r.q030q 38

kr.e, rby!ntr e{e(ir noBchasa re y 0oia!asey Ha 3r ir!!ilra
Jlpcna cmitr, obdr 'jpojy reqtr6ena oAroB?pa 13.t aeqtrk..cpa

lllopacyraBrac npol. ^srxnetrcpa ro{ohy nprrrrc' rceQtrqrenr
n'p$tro F Fjc ftsri{ p6yfd:

,!tua .r ,Dd @ja\anoeo lr u 3), Katu u x4ytodRa prznuxrt!
taNo jdtuna utu'a .nzrk 1\:160n4, ls lanl. oHu np.6n
ta re tratltt rd^ar] tzata!4d 4t111acnL

Bh ' ,  \  / 0 ,os  / r  . s  
" :

,laMr. trojalaM1 t 4 nojaqao g
(oF!ara{ a. o6parRo, rolxq.ft foiaeasaca B jc r t2 a{k6.ia

rprrrapoMr P.trala*. opo6lra
so yripoubdro, i{o re no.i}xr{o
rror (.r. l) Pa^ r c oRoY r(r

Mrcr*rn e je rpNrmek

rcajy Ka! sMa\o no.ra .. rreor
l. ca t,rnp$unM odur?(4ana
tst.o.pr$o np$ropstr y :Byrra

x*a dh rMMq. y srcorojrr-
r.Ha !e trp.nrqs axo parko .tr-
rue larr ritr .yB ie 116r. lep
[e ocqnauir. rr.(. yrr.ra' orrr]

o x o r i u i j r r s o  Y a . ! 1 r  s r i  l l N
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Mal6e oA noja,raH,a nojagaBa'ra ,4, OBaj oqmneAHU 3ar(.rLygak $oxe[o
are arugI(r Ha raj fiasrfi lo(a3arn, uro heMo nocne DpopaqyHaBar6a

Ao6firfi HeraTfiBaH 6poj Aeqxdexa. 3aucra:
1. .  , ^

\  20 log ,"- Z, '  - 'o* -" 
20 lug 0.25 - 20 (1.39791

lA - l iru
- 2) - 20 ( 0,6020rj) : 12.

x :  -  1 2  d h .
4 nru ep.
Ja4uuo elekfip ,rqor vo,'ba, toje cmBdpo paAuo afiaHu4a A y @a44u

, ,  I /
P je E\ : 9N0 

;;, 
y noj uuaoj maa4u jed4a lpyla patuo cmortu4a

. ,  t _  E ^
naie EB - 60 ': 

!;. 
OJHoc rtduel'y oBu) ln?jy ior Ha aona je 'U".

: 150. Ako o6e nrlor 4e a/lyu tio Ha jeAHoN c\tort DpuieJnquKy, u
aKo we cmaHule paqe Ha u&roi ma,iacHoJ !yxtt!t1u, oHta he onhoc ua-

ficlty a]'tLlumyAo o|r.o@pajlhux oc4uta4rlo or.o*u ur.,,, 
Ir' 

15O.

Tpaxxno 6poj Aeuu6ena:

x : 2 0 r o s  l : : , o
x

log 150 : 20 2,17609 -- 43,5

: 13,5 db,
xapaKTepxr e creneH uHreprpepeHqrrje

noxa3yje aa ce craHuqa ,4 eyje 3a ,13,5

Bax8o je npfi erxrr.{ Aa je y oBo^r Hauei{ cryqajy 3ara-
paHroBaH Ao6ap nprjeM jaqe paAno craBnqe, jep je 6xno yrBp-
heHo !a cMerajy[e acjcrBo cna6xje craf luue Ha jaqy npaKru'{Kl.r  Hr
nocrojr4 a(o je X-40 db.

5 npu ep.
Tpeda la ce Habe no,ehahe rnohnoatu enucuja Koie he oArosa-

pamu jeAHo,T rcqwleaept.
PeueH,e oBor npodne a fiI,je rerxxo. IIpeMa ycnosy rnaMo Aa je

y -  l .  OHAa. Ha ocHoBy oop$yre (7) Hana3 mo aa;e fg 
f , '  

-  O.Z.

flocne 3aMeBe HenepoBcI(or norapnrMa ca AequManHfiM*) rMaMo:
p

2,30259. log +:0,2.

Haberu 6poj Aeqr6ena
fl3Meljy crarrrqa A t B. Os
Aequoera jage Hero crafilrqaB.

*) xB Marenarnke aHeo aa je ls N :
I

rae jcT - 2,30259, aM 0,43429.

- M  l o g  N ,  a  l o g N :  M  l g N "



]:Hr !e r^g ̂  : -- - 0i36b

ann F 0,03636: toR 122.

n l e l i ] o i . t | o s - ' : | o u l ' r 2

n  HF4 rM. {o  e  r  i . '  ==  r . r ,

UaMej reaae ̂or"r€neD oaiosap. northa*y flohHo$, fahnle

leArRrqe \yrrocrxLrcre c o noxz3arn y 0Bor lraKyj eecro c.
.p,drByly y pdMcaby parnrcFrrx .po6i.i: y perorenrur. ycrer
ro.a, bxxoBo nosFasaae ,e.yrsr8o F or (op|cm aa .eakor pero
ftxHtrqapa r p.Do aMarepa.

PaAsommo]|r€TDEja
[rcLr]oudtrercko no6. anrcle

np,je xso nro .peb€ro sa nprHqrn pa^Borotsrorerlrje. ocsp-
tsyhuo ce y rDar(n norerrra Ha msoBm nojfloe o rrmnmn tr

xo y *.iy rse $pyja. Hera ctrpoloinK ot (cr. I ) rpercmsa
o6trery ts.prkra18y :{reiy. oro ie noD$a .e rakobe ra$scko rcr.,
rrte rarBerckc irHkie c,ra o6pa3!!y RoueH-

m npBa' o,1 rlera! oMx (pyroM lr y
raeur O Ajr, tromro kno3 aBrlry trpo1trE
mmnRr$a fpyja
.c o3r rcxqcHroklHtr kpyrd8r ]aasyjy oxar
r€Be  hMoB cc no4Mjcp roseraba dprsioM
t .  r€ iH ro$  6p4 r { . f rmc i {  r  1 .0000 ; ;

3Faro raxobe ra &
paba or(rpoMoropra
oerro rdrs.rcro
crmpa erexrp,eno nor.



E,'ebphrho ro^e jc sopia,ro sa narHerc(o. y iaqutr 11G,. I)
enerrpr!ts! roae je rplr.raBstflo sexropon ntE, a narH6c(o mrbe
BekropoM r.lrt Bperro.T

uro 3{ ,j $ r! erekrpr!3o nore jerure Nr{{(oM noBy trofl
trjerioi( roum je en*rpoMdop'€

cMa y akrerr .rHycora {aj ro
,r tro6a Mo{ero ra Epasrro nale

crojcr.a alrere
cBoj.rBa pa3srr a{reda .y pariorkM. Hatrp. oHr {cyajv n.,!

.otrcrBcn' rarzcHy ay{{{y. rkK! najy kbr tun3uner aapyre Mrh,tr
HeRe Behy {oh parsJa(re,rpyre mrLy n!. rrosot mrei?p akis..
roje rM4y rrj6oB{ nortn, &o
cnrpy I rfo Hro k Mi6dR r{q,yry y ron.rrepr-. tuRoBx ic rlra.
, ir, Fnorro,obn arrfla. Ilprler k .rkcsrc ore aficieiarnore.y,
r(o rara rry y .nrepy ru(o r

Itoa paaromH{oreiprl. M{* je om6no 0pflraaa y jtFos
rpasuy. cBe arrfl'c ca orBoprMx .,krD mror. mo ffo t r
reHai a$per.ra atrftFa r m. .pxraly roroeo rorrliako na .a roF

ei,slt na I sk r. ar4a 'e dF y r0r tro
rn3^y flaporkro lqre psrrarc Hkjc rorryHo .,lrptrfobaha"

^{tlrrtrd, orurps (pafl Hr leBopRa aKreha)L
, I  r c ,  . . .  M q  '  j  . i r  {

rstsoM npeiaroy.. Nako j! tr,sk
€*,crorr n ue. Am je oh. y rtrtroi npasuy rp4cr F mj

n .MtrcnoHoJ .ranqr
na pe# empre ahidk. r,fl' jc nprien iaj.,a'Jkjr. oB. Bpro M-

paMororherprjr. y3rDe^ sa6ahanoMekyr(
o{Brptre airflr BroM, iara

sn o ' r! !3paJ, (ojtr (ap.ftprft 6F,r'y rpoxcH. ra.Rer.ko

OkBrD& trDrjeur6 airela
(]3y asrlhy roxrMo aa cMarpano (o ortrox& sin te Ma

remp pe,arxsHo Berrkn ipeMa lh.roBoj ly^(ir.



nposoakr( (cr. 2l /ACD trpd.r.ria
ierry ra(osy aHre{y Ia id 6y!! nKDe

ooaj iliar raBor s & i. exe0pono,
ropra cua r{ryutrpa3r caro ycrpasrqaMa
,a tr CD. A(o F rlxrx. nc,oanocno,aD

I 
p4m NM'ue. xqy

rco^06!o {eBr oko crpasn(r C, tr o(o
rrpaRrqc ,1 ,. ,{ilyqkpanr cftkrpofloroLiH!

.t

flrrk Artri o3c 8s.y 3.r'pa8o ltuiar1 rp Frrm Mankrqf foi,.l
oro crFrrut r /r tr crpaHr( c/) xrje jelora noo8narB F .r.3c

r lku de(ryodoropnn rria.
OBy parirry Mox.no n. rporynarrqo I r. ral sacxtrL nno ru!

crpaHrq! xB&para laCt Hlj..y JelM(o ylaalHr or r3sopa rara(.
y pa8,ri! o(Bsp3e aRrcoc !.rportr3
tr n psBHrRv / a cDj onil ht $rrt

{uyq{pahe erenpororoprc .{,'c onrk rorntH. j!ira&. ra h. r

he r8yx y cjl HrtrkMa rpsld*n
p.brn0 okBs$e ahrer o(pd'Ira r

cirepy F)a3e[,x ri,aca. a na]

uBo re (ptrtr(sr ra (on!

i\4rreMrrc(r MoqeMo !a ri
lerrc omj mpao Ms om4
d.rrporcrophr crrt rp.ya

l . : t l ! N S S i r o r C o s ! t t

N - 6por 3aroja oBrpre



S noBputrra .(Bnpie aflrets!,

,, nymurja aor4.ha ruea (o : , ^r),

. {yr rcje. ,xhtr paBirda oksrpH. aflrcBrcr crlepor no-

Bp€lso.r l. lim tie n.prcArs'oxy,a r r: T; I - , T na
o ro je  ro rdyHo  jacko ,  a  ra (o i r  3a4 -e00Fnr2?0o  oBa  he  Bpea-

!p€!0o.rr, enekrpororops, crra Da.re r o.aaa f,pera ararpdy cr'3.
( H a . i u * r  a )

[I.i& 60, 2

TpoleDE! trprjeiffik 3a trpf,k"Dy{ak
Ea Eam[etrrqtry crpyjy

B{uk oA aBr roarrr m pa^m rpRkrry

ilorpeft ia cseruBtr(, n lrxk' npireMor oceFa co.Be 8rrtr
rlouro, yci€A .koror.Kor .raha, Htrje utrprM uoFeMa nmyhe m
6asnrh c(y'r rprs.nohtrprjyh(
ure je^as cpeaBx rntr .rapar4
npxrrrrk (8rar Ne'y) ca $r ranacka 'orpycF

Xor oBc sp.re .".pata !ru8n r
w '  t ' o l d r ' , r r .  n H j F . ?  r !  o j " i . t r -

ra y rt !o!e y .a"omtncpc'hr. r'{opa cr .8a{.Ko dderr c8aka rs
er Br+y nPFoL r noyror (oja c

rse crparc, r BMrby sflx rpyr. cDatre Tpehtr

rpB({ aB?jy ntioBa oBor rcror (
r.{oBr flo.y ra{oie drr! oxnotrsd,tri ai! ro itrr deof,io^Ho n0
rre6ro (',e{qe ,pyne (34n o' r) nopdMo 3a cBaK' Ea{,B raro
{onrparr, ! trpkc aBc aoty ro
boj raEndn j yHyrpatr'Bo.]s '!rc'la Hx ro^py'rry (lrar(ri rrra.a
iijraktre sdyna trexererr 6era tr ro na lRAykrrBak ncBs 3aro

nyr bn.ore yi'ccraso.rn
Ko[ nrxrnco rpociqu]s



lnarik tr trmparss 3or re(y cao{fl FAa{ y3 !py.K. Ha ranachdr
0peuonr&y tupary e retjyco6

(.drtn*o koro k noiatrtr sMrto nr
e QpeRB.utrje (pcur1(r8o ko,d re

L.

L:

T "

i
L,.

ri

rcmopc(e ue34 { nolpyert lekunje Gsqso Koro Fnnopue q8s).
axo t. 30! ao 38yc{rka Ayr, M0
or Edernr 3DaeeEe {a asro'y.

_ . 
xaj€aqa{or Bp Bro tronohy (oB^eirarol)a ?\

'p.F leo rpocrpykor rpofllkbt
* Rje^sNeEe, ,onno je oqc n

Ornoptr R!. R, r P, raRo .r oo.0srj Aa F
rdty ,,. trnd no'arunoi
p / r r  ( C .  n  ( - . ,  o 0 f p a k ,  i : ' o H  ]  . u o 6 o . ' r H #
qll &o mo(rrc asoaHa cDyja kpaj,c qc,.

^  
o ,  o p ' r ,  t ! , ^ r - k . i o , . . " , , b e ^ r l .

ufl rdpa koa ror0ror an,para !a 6yr r.ko yadFkF 6pyjaae rcmyRo

P{ynr.rk jarrie Bpurr
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T* k p$y,rDc rorohy omoptsrm p!

_Jr  
rs rpa0HJ odo '

r$ @ (ta. cb c,,,

5 . ,
(oras3ampa .. *rfor r3orqrjor

,) Er.Rrpo,rrc& kox!.Bstoln:
2 ro . or 3 lF. .150 f (q cJ; I
1  ^  , 2 5 ! F . 2 ! , v \ c " ,

.l He.ponenbrDn xoD4€bsrropn:
| rci or ro ., (c.,)i
I - ,0 .D (C,);
' - " r00 dn ((..)i
|  .  "  5m d  (c " ) i
2  "  2000.n  ( , , ,  c j " ) ;
, 0.01 Lr (a,.);
r 0,0s / (c,)j n
3 o,t rL^ fc, a, c!)

', npo{eHrnotr otnoptruux:
| rer or 501{ !J, jdapmMnqtr (4);
I .. r00o0 r, j_rap*s (/,,)i r
t b0 !r. i(rcapcx( tp")

4 Henporexar3u ornopsnu":
I ror oa 3rj0 !1 0,3 w (p,)i
r .. " 350 I 0.75 U/ (Po)i
| , ., 2000 !, 0,:r qr (/?i),
| . . l0(io0 e,2 rr (&lj
I , Irtrr0 e, 3 Lf (&);
I " 0,t ,e. 0.3 w (/i,)

05 I 0.r 11 rP., i,.l {

, : t|',6 'ft noFak

d : 0,26 d,r, nolacaFc

2  ,  . 2 U ! , a 3 V @ , , R , ) .

i) tpno 0,.\tx. trrau:
50 ssoja{a c{nfipaHe xrq. o!

r00 ..
$ i c x o j . a  e ( r ! ) ;

J|,0 HaBoja€ rxaAnpde {nE q
200 "

lba c,ori cBhe (/_r.



2) at'rto koi.a.rd zrrno:
rj saBolaxa rore xrue or d : 1,, ,r, s qcrqaber mMtbv

raeojaru 2,5 n' {Lri

3) nrPno xn'.t.ko tpYna:
? mBoFG eMairps. xsue o! d 0,15 nn (t-ri

2 5  ,  -  . .  d : o , l 5 r n o . r i
3 5  ,  "  d = 0 . r 5 r n ( L 1 o r ;
6 'onc xqe o! d -- 1,2 nt .a o^.roia&n r3ntbv

RaBojaxa 2,s ta (1, )i
r  d : 0 3  n t  ( L n ) i

i  0 - b  D 4  n o i r a i  a

rba croja .Brxe (r-ir.
1) N.akaqrtxaanr? rptzyt4rtl.

rcn saBoja(a ed.rtDa{r
upror.rcn basry .a npcrir(o" o! 20 dn (,1)r

3 ,/ 40m xabojari tm pare x'ut oA d : 0,05 'a da o

11 TulcHn np."xonHtr( (i0 nor.. I ronoxara)
t) AnH.tn.w sBycesr or ll0 r', 55 u,1, 7fi10 !l

4 Mpex{n rplRc4opuror,

. u I  d 4 , r , ' ! r r . '  f ) r
2 ) 2  t . 2 r , 2 , 1  A  r x  3 a | p e 3 a * t  u e t t r  ( 1 1 .  l r  t ; ) h

3) I r'. 1 ,4 3r JafpeBasc scrpacnd(! qeBq (!,)

, q.Bs: mapI ir 6no rc,!06a3 cacrelthtrM rJ_kfcparocnd {e8km
rtj TAr 3
t .  TAF  7

l t - r A z t

IlPxMttrl6^: Cor r!no8! ra ropeonqcr{k an.p.r xofy ce Ao-
6rr" rcr parro 4!ry3eha trM 6e,a Matr.p, Cy6ortrG. nerpo'p.a'
*a $ oNo.io ParKo Manep, 6(.p4, Frurh4! '



2 i

Cauorpaaba tIpsjeutrFx atrapara
( r k . r& ,n

t. l.dotr(.trr rDdcOoptrarops anrrsorlarop sr.t.
ADCTBEETflJ€

nmoby d(ahd Fnfop*d qrrjenBG (s. u 3.) offyks
. e  0 o 6 i p  r p l n !  r € n u  L  .  r y  a  i r r ,  i p  r  H e r o B a  " F " 0 , t r r ,  d p  o

o d i o  n o o ' p a x  t  d e j ! , n ,  !' q  c . x o  4 { , n l y  r o j d  D , s i  k  a ! ,  .
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Kro rrbop spyje a 3arpeBN Bna(fla palxo
rorob ystr oioBtrr aKyiynarop oa .1 Ir, o^Hocflo 2
bpor rpe6a .a{a{Bo no.rynar,, nprMa nocroi.lis{
jep or rord sBr.r sooBa rLi.iion.

q.8n $jc .yra 6areprrr
,z 8eh{ 6p01. cyrxx ranBatrcr{
Brr y rtpkjc ora ce lo6rba rorosa y rproBrHtr
p.itro aprrrnknr r {o\e ra rsrpxr Bp,o lyfoj
.o r np, ryn.Brrk 6rna .!!xr ^BoaRy 6areprty

ne.tqr. 3a xan'
A€reRiopcKr nprieitrrr ca HrcNoyre.rahxr nojasa
lacei xoBorBa te aiolh. 'lartprja ox r0! r.l0

ipero rpe(r!:cr (cr
13) u l.xMfl rlajli ha(ra p4ro kc'. rlpyrr xpaj

a(y{ynaropa. ̂ uo!y Da$o
npeKo 3sysHrra 3a trGrrxrM nox aHoiEe 6arep'r!.

iery s uuoj xnpsianHoj {fyhkoatr
cr. le opffiaayje onus

Ilouro cno .r yro3R k .a fiaBsrr

'!opiaroptsdr 0oraedBaea Krcke yre.ratso
.rr, ro4c o r.nocerr .a B{o8ox np.k-

rlco rmpar rokrrpahero ra $ona
rop.kojnnocr scnnnHr |]0 x r0o r 6u,,

ir(y pyny 3a norfloxje (cn. 201 p'^so {eBn
aeBpraba. npe(rlae rpejas opyle Gr rrl)
$oKnpalMo y ^oR€s !!ny rxoqe.

lldpe! rom K6yr rro Dyne .i caypr y
KoJr he yhr 6atraRcxx yrkka{tr acrcRropc(or
nprjeiH4a r dekrpoiamcrc(or :ByqHtr(.
m0 r pynr{e 3a yrp!,8atoe uolc mlp8e
Hoj kyrrjr koiy hcMo r:paans y Busrksn
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Breby rrnIj. r A6'(HNF, axep$ruHcra paaro lpv rBa cv noeena
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autrje osane bp.re xoBo^Fo F E rt eiiso ka(o n o" 6dr
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$ no4cne BolcKe v cr}.6lv orBaprB.
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PAI1,r0 tlIc0n]tc TEcnA
wllll} tE 10 n$08[ ,llpK r{I[otE ,tylpt|lE

"," 6". 5390. 7511. 4984{, 51900, 79600." - '- 82901. 83111, 83773, 89560, 97851,
ctrr oHr x'pajv Ha cB€ oo€ no8oBe 66crr.tio / 'yri.

npaBo yset'ba y aoljnu{Ma ! ro:
r) nojeaah yEo M c..@ j€aHor roDo. npernialika,

(oj, je Mauo lael ary 6ap 3a rpn ncce{ai
2) no jeaai yaeo 3a cBa{aaocaaaBrftarpenLrardKa.a

rsinpe0{N npoiamMa Ra lxcoJft 3auy{so ca Me.euor n36ra-

3) no ,leraB y[eo 3a cB.(a rpu 4onar. rDrsepka.
Or tpylo 3rolnam y jeanoir Kotry ontKhe ce 25!/! Ja

pe,(trjy r.cpcotsan ypenHo0Ba, a 75i4 (tro oadrrky ueHe
,moM) !€,x ce xa crynElce n noB€pedrrc cpaadepHo
6pojy yaena r 0.8€ $ ce c€(on.

3n 1a!Hf n trpnB{iry noaeny ardarrarc jaN{u l'ra!nd ypqrrK.
: sa oaor 100 doBrx yae,a Aoryn6yj€ ce no jea,! ,o3
=- sue r 1r kadr dyn^ru r nobdposrqr rrpar! dern,artro y
: csakor kony, ia se kh, 6poi iGoBa e miieatrMa Aa .e y

.pehBor .tylajy r nor\aio 60ra
na,ne 3a urpe,Le dauef exconnm. HoBtr 6DoFBr n6o'a o6jaF
nreahe ce onaro8peretro.

a.!ur€ 6ap jou jeaHor np€rnn.asn@, ra nere cy-
aenora.n 6ea y sapeAxon Byce6y ca dalrarLea6s ya€d!,

flp€rrrara na {acdn.c t0 Armta Meceqsd.
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