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lieorpal

Ha ocnosv tr,'raHlr 21. craB l.la.rrra l. lr .rjliirra 23. 3axoua o BrICoKoN,r o6paaosamy
(..C:ryx<6euH lracHHK PC" Spoi 88i2017.2712018 .{p. 3ar{oH u 13 2018). Kouucvja za
axpelurauujy H rrpoeepv r(BLlJtrl'l-cru. .qau.l 2l .03.201 9. roiiHue.. . r('ne-la .jc

OAJ'IYK)/
o irKpclrH'r arlrr.jlr c'l'1,.,1rr.jcnol trpor pa\rrl

oclt()liHII\ itN:l-lc\t('ltllr c Ir tu,itt

Vrnp!rje ce -1a )'ultBeplIIIer r Eeorpx-l\ - I'r,r:rpcno - reo.ro[r]iu Qarcy,rrrer, ca
ceAlrlxreM y Tlt,urr.rrril 7. Ecorpa-r. IIlllj, 1()r)l{){.1-+-+. \ 1r rir.rurr 11po.j: ()70-t-5735. HcnrvrbaBa
lponucaHe cTaH.lap.fc'3il ilN|c-urt.rtLIt.j I r r\-111.1,,1\,)l trl\()t lllt\lt o.{( - I-eorexnuKa y oKBI,Ipy
IIOJ'baTexHI,IqKO - Te\llO-'IOLUKII\ ilii\Kr-r Ir f()-la \fIItc ]-i (:ea-tecerner) CTyIeHaTa y CeAVmTy
ycraHoBe.

Ycrairosa ce oSane;ric:la r poK\ o-t 1 roJuse o6asecru KolrucH-jv 3a aKpenr.rraur{jy
14 npoBep_y KBa,rlLITela \ BlrcoKo\r o6|.LJ(')EliitL_\ () \'rlxnpel)crr,y KBarHTera y cKnaAy ca
lpelopyKaMa HaBeJeFrrrrr r oSpa:rolicr r,\' oRe o.il,xyKe.

Ha ocnoeY oBe onJ'I)'Ke ycl'.lHoBu ce ra:laie \'tseperbe o aKpcAriraquju cryllujcKor
npofpaMa.

O6piri.roHicthc

Bucoxoutxo,lcria vctauourr )'lrrrncplrlcl y Iicol-Ila,t1 * I'1,;lirpcno - reoJorrrrll
Qaxy;rrel. ca ccjur[tl'e,v 1, 

'l-lyrr 
rr *tlt 7 . I;CO r-]lir.rl. .je . [i iia ] 8. I 1 I0 I 7. r'o;1lrHe tro]lr re-[a 3axreB

3a axpe4uraqujy c r 1:rn jcnol rp()rpaNla OAC l'corcxsrrxa ro1 Spojeu 612-00-
0025412018-03 (MllFI't'I' 6po.i : 6 I 2-00-02823/20 1 7-0(r)

Ha ceAuuuu KoH,ntcr.r.je lii arillc.,urlrrtn j-r lr ril)()lr(-'l)\' Krltr,rr.r'rera ()jlpriarroj 2l .03.2019.
loAI{He, IIOTKON4llCi.l.iu llr rCrililLr Ii()- Ie \ir()-rr }liltir} ti(,-t,t' i.' tlo.rlHc]il l,l:lneluraj norxoulrcuje
O rrpOUeHII UCIIy[LeHOCTLI ct'ilH,:IaPIa rit :llipc.lilt:uilrjr cl1';1iljcnor trpOrpaMa rrpBOr rr

Apyror crerleHa r{ [peA.;rol o;!.:11,1;g (1 ,,la-,l,cm l'cKC'tv I,l'lneurraj). -y KoN,re 4aje nolrrunuy



OIIeHy I{cIIyrbeHoc'lH cera CraH.qapIil 3ll i.lKpcJIIl-rrrtH.j\ cr)',,{r.r.icKOt npotpaMa ocHoBHr.rx
aKaAeMcKI4x cryill4ia (OAC) I-eol'ernnltit, utr.jtt er l'rL;1r'r11'31,ie ua P1,'lapcxo-reoJrorrrKoM
Qaxy,rrery Yuueepru-rer2l y Eeorpagl' ci1 cc,,iurrrrer'r r Ecorpnlly, _y oKBr4py o6pa:onHo-
Hayr{Hol rroJiba Texrruqxo-'I'exHo.rlo[rKe rIilvKe, o5-larc r ['eo.rlourno IrHi)fieu,epcrBo.

Koucrarf e ce Ji-l je encor<oulKoJTcl(l1 vc'rrlHoBa loclilrJu.ra j(oKvMeHTaur{jy y cKnaAy
ca 3axreBl{ua flpaeulHrIxa o craHl{ap,r(n\{a u [ocr\iilri\' :]il ltripr.-Iurallnjr eucoxorrrKoJrcKrrx
ycraHoBa I'I cryAHicKLIx rpor-paN,ra (..C.ryni6eHn r.racnrrr< PC". 6p. 106/06.112108,70111,
10lll2-I 25. 101112-1-26u 13/1/+)nflpanurrHr.iKaolrJ\rena\{Lrr.r,,{onyFraN,raflpanu:rHuxa
o cTaHAapnIIMa ll iloc'TVIIK] lit aKpc.'(H laurr.il [it]e ()r\(,1ilK(),-tcKi.I\ \,cTaHoBa I{ clty/'Il,IicKI4x
nporpaMa(.,C:r\,;xScHrrt-irtrcrrHl(I'C".6p.86ort21.10.1016.)..rerra28.11.2017.

Ha ocuoel'I4gectrraja, ca.*rn,crror Ha ocrroB\ -{Bc rro3l1 n{Brre perleH:ruje u yBVAa y
noAHery noKyMeHrauu.jr 'la aKperrrrauu.jy cr'.v,lujcKor rllorparra. r'repferro je 4a:

o Oqelre peuell'leHara cy'BHCoKC H vcarrarucHe.
. Cry,lu.icxra npot'paN{ OAC feorcxllIIN:l rrll}rna.tar OSpzr:onHo-HayqHoM loJ'6y

Texnu.rxo-TexHoJ'IoIIrKe HaYKe. oS,lact l-t'o.rrrtulno rrrr,hetr,r.l)c.rBo.
. I lpeJl,rior(euo lBcu,c 4[rttt.rtorttt;raInr nrriHerbcp r eo.-ror n.je je v cx:ra4y ca

Ilucrou crpyrrHr.rx, rrKaileNrcKr{x I rra\rrrrr.r\ rrrl-l}rlJii lL,r_r;xrJerrrl r'-racHrrri PC Spoj 5312017,
flpanu:ruux o irucrr4 c't'pyqr{HX. ilKa,i(c\rcrur\ rr na\rrHrr\ riillnua).

o /{-vxtI.IHa crl*.qu.ia on.l I'o:tIIIIe (ocau ec\recr:rpil).1e r cxra.t}'ca 3axonotr.
Cryaujcxu tlporpaM carpl(H cnc llarorrorr rilrc.tnrrlJerrc e.ic\rcrrrc r n,\ri1 [pe]arrlJeuu 6poj
ECIIE. Bpoj ECIIB 60roea Harion lariilrrrcrrrr\ e 1r.11l.jx.t. 210

o il:taHupltLtn ,1|t,j cl\-tc uitnt nojtt ltc cc _\ inlcilrrr rrrr trsir.i e rr'-ujgriu rtpofpaM y
npBy ronuuy cl)ruja-ie 25 (.rsa--reccrncr).

o YcralloBl,l .je :ioxi\renr()rri-r.rrr .ta -jc nirorlrlrrr npnxBaheu og crpaHe Cenara
Ynuneprurera y Eeorpall', o.r.rvn:r 06 6p.61201-410I/3. o.rr i5.11.2017. ro.quue.

I4cnymeuocr 3axreBa craH;llip/la jc 5oxr NrcH r ()rriu rir pcreBaHTltHNr flolallr.{Ma, rla y
Be3u ca ruM LrcrlIt{el{o ecerrrlttja,ruc LrtuheFII{ue Be:iluo :a nolc.tnuirr{re crltHrapAe.

CraHAapA 1: Crpyxr)'pa cryArr.jcxor rporpaNrn
Cry4njcxri [porpaNl cer.qpil{I4 cr]c e,reNreHre rrlle-qer41.1cue 3axorroN{ 14 craHAapAr4Ma.

Yxynau 6poj pennul;eHux I'.C'II6 6oltona n3Hour 2-10 (ria crlrri().i ru-lnun cry.1u.ja 60 ECIIE).
flpe,InHfeuo ie la c'rvn,.(je rpa.j1'4 o.t(ulrc- ri. 8 cerrccrill)a rro 1.-i ce:rN,rHUa. Crylr{crcau
npofpaN{oj\'I ie 1,r'np11eHa ,rrrcl'a ()6ar;c'ilrur }l H i5()ltrr}.i\ illlc-t\rc ltr. Ll HHBo onrepehema
cryAeHara 3a cBaKIl upe-f\rer IJ 3a laBprrrru.{ lll-t rruii-};llri.je r crr-rii.'U ca r.epo[cKr{M cHCTeMoM
3a IIpeHOC SOJOea (EC'lIIli. \',crprii'nllrr e l-r'.'trr.j.ri(,t Il]olpii\ta 3acr\rl-rbeHl,r cy: aKaAeMcKo
onurre-o6pa3oBHll npef\tc r It ca I 5.7 I '%. reoltu.icxr,-\re t (). t().lrl1116u ca 21 .07o , HayLrHo-
CTpyrIHfi Ca 35.i6?'o Il Clll\rilr()-e1r.ilrKilfr{Brj}r ait'7.IJ(r'),r. rrilr).jc \ eN.rarl}'Ca IIpOIHCaHL{M
craHAaplrrNfa.

Claugapa 2: Cn;rra c-rr.rrr.jcnor rrl)or pnrm
Cryaujcxrl rporpil\l o5c:5chr je curuarrre rio\rrrclcHrrrrju Hctrrr\oJHHx :a npegezleno

3Balse lurrnoMuparrot r.rH]ricH,epa [c()-lor rr.je. llpe:rrcrLul e rr.trricxrr rrpotpaM je jeazuu y
Cp6uju, r<ojrE Hyrll ocHoBIto aria:Ie\rcrio oSpa ronam,e u: tr5:racru feorexHuxe. Cnpxa
crylujcr<or nporpaMlt je -iacuo Ir Ilc.fB()c\{I'r.'rerro .le(1)r.rHr.lcatra. Cepxa c'ly.{njcnor lpot'paMa
ocHoBHI4x aKaneN{cxlrx crrlttia lL()rL-\rruxe..jecre o51ta:clnan,e KoN{[ereHTrrHX c'tpyqmaKa ca
reopnjcxlEu 3HaIII,IN,Ia H trpar(Ti.rrrur]\r ncfir'rr.ruiiNrii. neotrxo,1HHNr 3a xea..ra$axaqujy:
IulnoMLIpaHI4 r{H)IieEep r-co,rroru.je (lll,rrr:r. r.r rriri. rco.rr.). rio.ju jc npe.lnr,rlleua I-IauvoHaJrHr{M
oKBHpoM xealncfHt<auuja (..fI parillurt.r( o,rnc'ru c'rll\ rlrrn\. llrie.rlc\,rcKrlx r.r Friiyqrrux ua:una").
Oaaj cryaujcxra rrpotPxNI .ie.jcrrrrrrr \ irKrl.(L'\]Lii(,.i rrpe;ul.r ('p5u.jc. riojl.r uy,arl ocHotsHo
aKaAeMcKo o6pa:oearr,e Ltr o6rritc'r'r.r i c()r'c\rtuI(e .



Craugapl 3: I{u.rseun cr1,1rr.icr.lol rrporl}alr:l
tr42 cBpxe c'ry:lrjcrcor rr|tlpp2x1u f'eorexrrrrra rpoH:rlJrz13e 14 rlrr,BeBr{. xoju

npelcraBJtsajy xoHxpel'He pe3,ynTa're Ha oe HoBv rojur ce Nror(e N,replr]'H ycrlex u yclocraBHTr{
KoHTpona KBaJIIrrera Hsnoller+,a c'f1',,1u.jcrror- rlporpaN{a. I{n-r clyAnicxor [potpaMa
feorexnnra je ea ouoryl-ru c'r )',r(crlrr.rN{:l crr.rullrl,e crroco6socru H Berrrr[Ha Be3aHux 3a
ycne[IHo 6ag:leme cBIlNr eli(TllBHOcr'uNIll t4a; orje FIavLnre oSlaclu, y cKna,qy ca
yHl4Bep3urercKr.rN,r oSpa'toearr,eu v lrlrporri n .llr c'tcrrcnc jillri-froN,rc u rea,rurpuxaquje 6y4y
ycruIafene ca eBpolcKnNr crlrHltrlpjluNril - Bo"rorr,crio\r ^1cr(,ritl)arur.ioiir. [lpolpav .je ycx:rafeu
ca EyPOKOI 7 uopnralrat ::r leot.e\Hrr.rrit, ilp().ir'rilr)BillL,e. t(ao H jlpyi'ul,r CBeTcKr.rM

craHAapAIrMa y no.qpr,.r.jv feorexHuKe. '1'axo11c. 
c'r r-1r1.jg1;;1 up(lrpil\r {-eclrexnuxa rpe6a 4a

ouoryhn AoBoJ'bHo ollulTe aKil;tteNrctio r.rt1pttl0rr.ril,!' jir ilitLlirBiiK lla-lil r S,rrtcxuu o6'racrttrraa
(rpa!eeuuapcrBo. p)':lapcrno. r'p5auula\r. IIp()ci()]rn(r ri-r!uurlrlri+,c;r ciio,roruja). Cryaujcxu
ilpofpaM feorernura l.r\ra.jacrro.tcrltrrnrrcurrc rirr.r,!'ilc \ eri.rl_t\ ca lalauu\,ra Pyaapcxo-
feonolrrKol $axr';rrela Kal() BIICoi(()tLlli().reNe \rl.rlrrrl. r.().lit ()oaB-te ofil)a'loBH),H HayLIHo-
LlcrpalKlrBaqKy ;ft'"-IttlHoc I. nllc)tit Jaritrrrr () rirlc()i\r)\r trfil.,l,l(rr-rtltb\ tr 3axou1' o HayLIHo-
IrcTpaxlIBaqxoj j]e,rarHocl'Il. rillol at\a-tc\trt(t ttr trr.l .' illr ()cil()Birlr\i. \trICTep Il :loKTopcKI4M
cryaujaua. )' cK--I3- t-\ Ci.l L B().j()\r \ra f It'rll()illh\ . i-,tr.jlt t1n0,, r,t,.,t','II tI3 aKpe,ILITOBaHLIX

cryAujcxux npofpa\rc \ ()r-).lrlcTll ler)iltr\ l.r-l.i) r()r rr.j ir. lc()-r()tlllir)r IlHTier+,cpcTBa. p)'IapcTBa
14 I4HlKeIlepCTBa 3alUTIJle )rirlRO'rHC e pC-1ilHc. Lr il\r( ir- ilurrr rterr c't lrH-iap:3.

Cran.lapl,l : Horrne relutrr.j c ilrril.rolrrr [):l[r rrx c-r\':{cn :l r il
Cry.ueurtt ce ocnt)co5-r,asltjr. r.i . .rn.r) li()\rucrcrrrtrr.je. ri.l epue rbe cBr.rx Bpcra

leoTexHI4LIK[x l{cTprlililJl;ail r,a ( tiga-ntt t'e |rt0 I.BBol;cn,e l cpcHCKtlx lrcTpaxuBarLa v
:ra6oparopnjcxux HCIrt.r'nuiet+,it). .la nprrrc ttira-rr.t3)' n t.r rrrdl)ul)e rliqrr.j r .-lt,orr.ieHux rro,qaraxa,
Te Ha ocHoBy pe:lvm'al'a rr'rBerennx ncl'pa)r(fr Barr,a. irpc:I,ra7liI r(orrKllcrua npojeriraHTCKa
pelxema. fluuol,tupaun iiHire]fepu rc()-rc\Flrrric e -r .ie. lirun r(oNnrereHrHH :a usaolleire
reorexHl4qKHx HcrpzriliHBarba: Teperrcriirx rr ilit6oparopu.jcrrn.r. riao n rr3paly reorexHr4r{Kl{x
IIOInOfa. KaO ocHoBi.t 3Ll qrtr jq-6 r'()tjllHrc llii'tjtrrrrr.t'r r.tx Bl)c ta o6jcriaTa. Taxol1e. cTyAeHTr4 cTHqy
H rIpaKTuLIHe BeIUTLIHe xo.je )'Kjr,t.r1,i1' n ocnoco6:r,lritirrrc'la H\'\{cllrruiry o6pa4y [oAaraKa r4

rcopllruhem,e caBpe\{cr{Hx r.rlr(loprrau,.roHux lcxrro,ruru.ja. /]ullonulpauu ilHxeLL,epr4
feorexnuxe cy.jerluHIJ r(ol.nrc'reHrrrH ra rr'3nol1crr,c reorexlrurrrcrx nc'lpii)r(I4Barra (repencxux
tr -rra6oparopujcxHx). u3paily reorexHHr{l(r,rx rro,i(jrorlr (rctro ocHOtsa 3a upo.iexroaame
pa3nflqurux Bpcra o6.jexara). u'tzr u:rofelbe reorexrjr4lrr{of Halllopa r.r KoHTpony r.r:nofena
leoTexHllr{KIIx paIOBa.

Craslapg 5: Kvptrrl.rrvlr
cryaujcnu Il1lo|pa\l 3r'l re0-fL'\llilli-\.jL'ri()rrLllti[rpi,]r[far(o:lil lrpelN{eTrr 6yay

uefyco6uo calp'lta.juo II ttpe\lcttel(II -\cti.rtailcrttr ti rit tglte,'t()rlttltr\ qexr.rH)'. flporpau:a
teorexHuxy rpaje ocarr ce\rccrallu (11s', ,',',,t i().LirnL.). ca \rrjitrr \1l-i.rrltt l-{0 ECtlB. floce6aH
suavaj uua ur6op ilpel\rcra. Irr lo o\ror\hr jc cir-tclr jn\rit r(llcr.tlltlbe colrcrBeuor npo$u:ra y
cKnaAy ca cK.loHocrt.I\nt u )rie--ba\ra. il r5o1rrir1 lri)c. t\1ct ir e \ r(orruLrrrHpaHtr TaKo na
CTyA€HTIIMa .[aj"V tjJq)(rK ll;Jtrl) e T]r\ Ll Il()l r,,ri't.l ;triiiltt,a lt3 .lll\,ftiX C'rpvLtHO-Hayr{HI.IX
no4pyvja LI cryilnicKHx nporpa\ttl ca Ie(),r()iriri()r o-tccriu. l'axtr1)e. nlte,lnnfeHa je u repeHcKa
HacTaBa xoja ce Ir3tj()JIt \ ()rilJilP\ o,1;1 1;g";1ilr\ il]rc,1\rcr.r riAo -1eo rracraBHOf npoqeca. Y
oKBr.Ipy o6agegur{x yxe cr pvrrFnr\ rrpe:l\lctll . r'\ -icri r ri cc \ rio3rrajr. ca rlil,rrlaueuraJTHtrM
3HaII.t{Ma Ir3 ttoje4uur.tx o6:ttcirr t'c()fc\nllt(e (ltLlit'etr,u'l]cr(c Ic().tr)l-tl.ie. N,IexaHI{Ke rJra,
MexaHI{Ke crella. HHiI(eH,epcNC lco.lrrrra\nrric. reo,rorrirtl\ rp:rl1er;nucxux uarepujana).
Crpyxrypa Kypr.rKyJryNra ca.qpxu -[er'rrjr,rlrr olnic ul]ejtNre'ra lr() ccNrecrpr{Nra. Kouquuupan je
TaKo Aa [peAMerLI 6yly,velyco6uo cagpzra.j no rr r]llc\,reHcr(r vcx;ral;euH 14 la Lrr{He JroruqHy
qenuHy. Crpyxrypa Kypuxv-rrvnra oSr.rsaler []ilcrropeiI rrpcIIN{erLt H no ceMecrprrMa rr rro



roAIrHaMa cr.YXHia. ca jacno ledtuur.rcarrurr tlrorr.iou rrLicoBA aKlHBHe HacraBe v
upnna4ajyhar,r 6po.jeHr F.CIIE 60,rtouuHrit. Iiy,puiir,rrv crl;illrrlr cBe Heorrxo;1ue rau(lopr,taqlrje
Kao IIITO Cy Onl.IC npe.ql{el a ca rral14RoNl. 'r'r.lr0\r lrllc.t\rr''r.ii. to,ilrJrr0\r H ceMec'tpol,r cry4uja,
6pojeu EC|IE. Ii\,IeHoNI uacriiBFIIJriil. r[].r-rl)c\l r(\'pclr uii (),rciirmilrrHNr I{cxo/lHr\,Ia.3I{aE,I{Ma Ir
KoMnereHUujaua. Itpc,,t\/c-rrouHNrA 'Ja rrttx;iiiair,c lipc-r\tcri-I. ea.lltlrajeu [peAMera,
npeuopylleHoM JtI{Tep2v1 lrpolr- \reroraNra llrrollcri,a lri-rc lal:le . rraruJHoNr rrpoBepe 3narua Ll

oqelSilBarba.Y ctpr nrr pH ct'r'.Itt.je t.trt- Ill]or pa\ra c\ rrii Ilpil\Bi1r'-rrHB Hr.rrrr4H 3aCTynJ,],eHe

pa3nrrqr4re fpyle IIpe.{Nr era.

Crangapl 6: Ksa.itrrre'r', car]pcN{cHocr rl uellr uirpo.tuil \ cilr.r:rrrrcHocr cry-uujcror
rporpaMa

Cryrujcxu trporpaNl l'e:o'r'cxrruxa rrii Yrrrincprrr ielr r EieorpaA,v-PylapcKo-
leo-llorllKol.{ cfary,rrelr .ic .jc.'trilrU rte"r()Birl'rr e rr.trrje r,rr II1l()tnll\t r)Bof Tr.IIa y
BrrcoKolrlKojrcKHN{ }'crallolltlNra r ti1t6rt.j rr rl ritr,r r.lr(i-li, ll\ tlr rtrjutretr.ju nit\ LIua H crpyrlHa
ciBHarba l,oaoj o6:rac'lrl rcxultr(e. ilocl t,.je .trr1-rL1;rne rluru e r-r Lrr.iur..r)r uP()t plrrtr l.-eorexHuxa
ca ApyfuM aKpe]Ial oBirHHlr c rr'.'trr.irrirrrr rlpof llii\Iil\1ll t e t). [)rutiil\ .1ilcrtrilr-rirHa Ha P1,.{apcxo-
reoJIoIUKoM rfaxy"ure'r'y. Kao r 6lucxe so3e ca ocliurr{\r LtrvLurrr\r .'irrcLiutr,tr.rita\ra 1 no1p1,ujy
.{pyr}rx trpl{poilHtrx u rcxrrHL]r(o-TexHOlourKr,r-x rrayKa. liao rul () c\ rpal;enuHapcrBo,
pyAapcrBo. apxllTeKr'\'pa. npocr'oprro rrJrnuHllrlrr,c" rcor plrfnia. no,r,onllrlBpe-lil w 3ailtr:ara
xuBorHe cpeiluHe. (i11,,r1Hjct-u IIp()rpa\r l 'ccl rcxrrr.r tta .jc vcri.rrrl)crr crt c.1Bi)e\reHrr\r cBercKr{M
TOKOBIIMa H CTaLbeN{ C',r p\ Ke lt triiYlic \' r). t1'()lritllltjr Itcrr ( )0po'tr)Bfr()-Hil_\ LIHo\r IIoJ']'y v
ynope.ql{B je ca cilllttHl.IN,r Upot l)axil]\{a H('l trriocl'lllillt.r \{ rJrjcor(otIIKo-lcKII\l \c't'aHotsaMa,
rroce6Ho y oxBtlpy eBporicKor o6pa:onrrt)r' rrpocrolla. Iitro yitope:fr.rBe t.r rrr)crpl]He crl,lr.rjcre
rlpofpaMe HaBoAeHa cY l'ptr crr,ltt-iexa IIllolllaNla feoTcruuxe Ha ocrroBrili\r aKaJeN{cKHM

cryAujalra y eBponcKnNI Bl{col(oulr(o,rcKuNr )craHoBiiNia..r(ocrvnHa [pelio trrrrcpHera:
1. Yuraeep:ut'cr y. Arnnn. I'p.rxn (National 'l'ccl'ir-rical [,nir crsitr of Athens,

Depaftment of Geotechnical Ilngineeririg. School o1'Cir.il l..ngir-reerirrg. l-1 L'-\. Greece lkrsr:
http : i i www. c i v i ] " n l i$,1. gl,rttr_q rr l :i r: l.l

2. Yuunep:lurel 1' I lop-lcuay'r1'. [:]c,rnxit Epu rarrn ja ([rnir ersitr of Portsmouth,
Faculty of Science" School ol' Ir.arth ancl Lrrrvinrr-rnrcntal Sciences. UK. Ilusr:

engineering--gqr*:gJ:-ir UL:*g;1i:ilI r I I I i: _'ri

3. Yulreep3l,tlcl r' ISpatuc:tasu. (.rr)riaLlKii (l;lrctrltv tii' \atLLlal Scicnces. Comenius
Univesrity" Br:rtislavet. Slor akia Jlr.rrrri: i-1111ri,,111;1.1,i,tilii irii.r-ii_tl,_.,,

Vcrual1euc'lcr err'lrr.icr\r)r ltprlrl)[rl,ra I'eo'r'cxrrr.rria ca cl.trorapltjrItrnr toSpoM npaKcoM
y onoj Hal.unoj oS,itacrtr \ etsporrcKr.l\'i Hrrc rr.rryrlrJ.iaul or -rcJa cc ) qr.nreHHut4 na je
{enapll,rau 3a teolexHuxt o5e'r6crr.ro Knil.uri'r c'r'rrc Hircrrrrjlre up()ucec. xollr 1, eehoj uepll
ogronapajy o6pa:oeuoN,t clrcreNr\ \ :JeNi-ibilNril E\I. .runrc.je ucrr_rtlcrr C rau:tapl 6. flpu roue,
cry.{ujcKLI rrpotpaN{ I'eorexHuxii jc caLr)'Bao xoKa3aric. r}]tr-lrltuorrelJHe Bpe/IHocrr.r

.{ocaAarxmer crrcreN,r a o6 pa'toearta.

CrauAapl 7: Vurrc cr)'.qcHil'r'a
ILrauupantl 5po.i cr)',lcuill'i-l IIil cr-rjrt.ic'rit,v rrl)rr11,lnr_r.]e \Kvnrro 2-5 ncl reHepaqzju.

ocuoeHe aKa.{eNIL:Iie Cr'1 .lrrrjc Ha ("1't'.rtrritriri\r |lI]{ )1|il \i\ :.1 Ici)ir-\lrrJKV \rof)/ Ia yrlfiIIIy cBa
:fUr1a XOja UUajy CTerlellO Cpc,rltbC tletB()l)r)r{)-rrriliil,,- ,1)lr.l r()rJilibe. Katr.tlH.la.I. r<OjU )I(eJIrI Aa
yttrlrrle cryAlrjcKH I]porpilNl reo'r'cxrrr..rKc. n().r-l)r,u rl)rr.lr'\rrrn rre rrrr H3.jc5Hor oA rrpenMera r.r

To: MareMaraKa, ()u'rttxu r.t:rH rc ilr.ir.r. llpan0 irLl ilarrrnparr,c lla.r(H )rflrrczt Ha cryruicru
IlpofpaM cTI{LIe I(aH.lHltur ri.tjrr.jc ili).rr);rirr() rrPrr.j.'rrurr IUriilr. a pel{oc"rlel Kar-ilullaTa 3a ynuc
yrnplyje ce Ha ocHOB)i orullel'\'cnexa rrocrrri'rr\ ior \ cl)c.trr,c\4 oSpa:oeanv n pe3ynrara
nocrlrtHyror Ha npH.jenrrrorr uclu,lr'\. Ilo ociroil\ (liiririci ,\'circxa noclrrlHy'i'o[ y cpeIE,eM



o6pa:onamy KaHnH/rz1T- \,Io)Ke Ltoclnhu na.j rrrrrre 40 5o;1onn, KuuIuIar Ha rrpnjevuoM Hcnrrry
N,roxe ocrBaplrru uajnume 60 5o,r(ona.

Cranlapr 8: Ouen rrsarbe u narrpcilor]arr,c cr\,llerra'r'zr
CeaxH npegntrfeuLl rpe]I\rer')'cr).r.rr.je r.trrr rl'rtriP;1 11' r,rrra o,1pcl;euH Spoj ECfIE xojn

CTyICHT ocreapf ie Ki1:(il L:a VCIIcxot\,i tt()-t();tilt tlulttlt. ,,e r tt6-litpti FIil ottcuv rqy'ie lo6uo.
Epoj EClIli ie y'rnpllcrna cOnatl.r nl)c.,t\'rcr r{a ()!r{()ri\' orlicpcheri,a cr},lleHara roxoM
caBJIaAaBaIra nperBrrllcrrlrx 'lFlarr,c \ oKrJull\ ullc,]\re'r x. Ycrreurnclcr cryreHara y
caelafnearu,y rpilllriBa rr: rro.jc.lrrlrr\ npc.ilNrelii cc nilalr,r KouruHyaJrHo 'r'or(oN{ rrrxoJrcKe
roALIHe I(po3 IBe (ra:e ltctryrr,eu,n o5ane'Jli rr f() xi.lot ri;lr ,li l1^rer11crtr','nHX H t!a:v ucnurHux
o6aee:a, a I{3pa}I(aBa cc'6pojcxl n()crra. \4uui.nn-rrr;r 6poj lrocrrrt r<o.j r.r cr1,.leHr N{o)Ke Aa
cTeKHe rrcrryn,aBalLeNl ttpe,](Hcnt,l'fut.tx oSlrse:;a r'()tio\I iiltc'l'aBC.ie i0. a MatKCI4N{uL,.tau 70.3a
cBaKII flpe.qMer y' clrJli.r.j xrl\t ul]r]l l)il]r)'.ic.iattcuo .ictltirncatt narrurH crr.rrlarLa roeHa. Vlctutu
Ce [Ona)Ky -Y pe,qOBHLINI LICIlHT]IHNI llot(()lrll]13: .jltur lt1-rcttrt. lril1)il.rrCrfl1..jVrrCnu. CeUreU6apcKr{ IZ

orro6apcxu pox. I-Ilr npeglre-r'rrNrl rr.r xojrrllit.je npcler.lfcrr uricN4eHr.{ r.r ycMeHr{ Ieo r{crr[Ta,
III{CM€HH Aeo ie eirnvlrJaloperH. lluclrr-rn .'Leo rre rlr lL.jc rrcril)cKrr:laH H rpa.je najgy'xe rpu
IxKoJrcKa uaca. Ilpe lr3jlLlcriit IIi'l \IC\1eHIr.1eo I.iclIIJTa rr\'.(currr rrrrl.jr npliBr) \BuIa r ceoje
nHcMeHe 3anarKe. tr'lcnt1.t ce \rortic fr(,. lr.il i.tltt rilL]riilrirr- r'llii rrY|a V TOK)' HCTe lrlKo-lrcKe
|OILIHe. TpehH [],'t- t,arrrr't ce 06ltnc'ttro li(),I[]zhc riiri,',:t. r(())li.rct.r-jol.r r<o.jY O1pe111,je Behe

!enaprr,raHa.

CraHg:rpu 9: Hacrarrrro oul6.,r,c
3a r.r:eofeH,c FraclttBe uir irpc-iljcrn()\i u r,\.iir.Juri()\r nl)orlla\r\ IIrIairioBaHo ie 32

HacraBHrrKa (9 pegonntrx npot]rccopa. il llallirc.,trriir', rrporlree opa rr I I .torreuara) u 11

CapanHI4Ka (7 acnc'tCnara rt 4 calla.rtHHriir \ rrACllrlJrr). r,r'r(\ ili-tii ,11.,,.j .,,rri1;tir)ft.rHrr\ r,raCTaBHflKa

lI capanHllKa IOBO-'baH .iC la rroxpu.jt' 11;1 11;111 ,1l]o.j r[lr()]:r.t Hit il1lc:1\teTHO\I C]'],JUjCXOU
flpofpaMy. O.q 32 lperlnl.tfctta HacraBilrlrilr rra rrpe.[\te ill()\] r lr 111j.6l.,,1 tr|opps111r Cal\,ro TpI{
HaCTaBHIIKa HHCY CIl II\HI'l\l 1lA.'(illl\l lllrC\lL'lJ()\l tlCh c.r ll ' . .trrti.j C CBitr 11 npegsr.r!eUUX
capaII{HKa ca n,vlrlJNl pLl-lFIil\r BllC\1CII()\1, ('Brr rilie rllrjriir[| Lti.i. .Uttlt)[,r)l1tlIl,c je npegau!euo
cy AoKTopu HayKa rl ro 9 llaclaBrillria c\ lrc-loirlrrl irl'rrr(lrCuiryrir. li rrac'ri,tBril.rKt1 cy BaHpeAHH
Itpo0ecopl4 u 11 Hac't'lII3Hutiii c\ .tr)ucuil. Lrpoi eitl)ii-lirrlli.l .jt'.ltrBtr-r,ill .tJ noxpuje yKyrraH
6poj qacoBa HacTaBe IIu c tr -rr.jc'xtrrr rrll()r F]\r\ . I-. Uli-ilrrltrrr:rUH.jc HacTaBHor oco6,t,a y
IOTIyHOCTIIO,UOBLlPir.jr utlR()\ Il,ll\')llll\ lI-1\7rit-i1,i-r. \'lilr,r|trr uacTaBHr{Ka.qaTuCynOIaUUO
CBHM HaCTaBHtlUlt\Ll ti()iil f \ lt||l .1,ti(rtr.rillt Illt r t\ lI|.i-ri(,\t ltir()t'llil\tr.. IlelHqulla tpyna 3a

flpe;1aBalsatl ge;r5c().tl ()]ji.lll,i 
,,r l|)t-',il1l -i'ail.I.l],1.Llt lilil,.i)r"Lrir"iitrr.ir ctl,tir.r.jcrurnpofpaM.

Ilpenopyxtt K.'lllK<t; llor;t'ittttr t)(ttt.tu(! t) tnr'.t.titttt.,it.\i ,,1)auli(t ttct .\' dox.y'.ttcuntdtlltiuu
ysqja.ttuttl ycx.tttllettot'rtttt noOtttlt(tt;(t \ iltLt;)(.t(t.vu. t)iirtLu.lt(t t'iltttttr)0.tOtt tt E.'LcxmpoHcKott
o6pas4y.

Craslap,t 1 0: Opranu lar{rrorra lr rr:r'l epu.iir.rrr:t cl)elic'r'r}a
Vcragoga paclro-rra)Iic cl nrnric niloc'rollil n() lrl,:lciri'\ 'ra r:nollclrJe HiICTaBe Her'o IIJTo

je npOnUCaHo CTall;lalljloN{. IlpClra.'1(){.'rllli-r,Crro.j .Ir,1.-\\tf,iillirjiil.i il \t('itic CC']aK,,-byr{HTy AA
ycraHoBa pacnonaxe cBUNI ueolxojliltrNl elr.1P;r.lLj rr\rl ti.l trc()\tcTi-lH() ().1BrrjaH,e o6pa:oeHor
npoqeca 3a fpyny o.q 25 ci );'tcllarii.Pa.qnu r]poc r op ]a Hac'r'ilBHr4Ke u capaAHHKe je
o6e:6ef eH. flpu:toute-ua je .lrHe r rl uJcr(Bi'lrHe r')rrl)eN{e 'rii caBpeNreHo u:nol1e}re HacraBe.
Haee.(eH je cnucax o2t 101 6u6.lruolc,rtte .ic.i(rJunrtc pejrcr]ilHrue 3a cD,,cujcKH nporpaM,
IocrylHux y 6u6,ruorellH Ycr.arr()Bc. Ilac-uosr] c\/ \'riraBHr)\t rrr)Rll-ier .,la'r')N{a. Hajc'rapaja
je4uHaqa je x: 2008. r'cunlre.litrnegeno.je 168 ruOcru.rxr-L iit,irr ce ().'uroce Ha HacraBHe
IIpeAMeTe npejlMe rHr)r cTt -ftr.icrr,)l I r|()l l)l1NIl1.



Craugapl I I : Itou'rpo.r:r r{Ba.rrrrre'rir
Pylapcxo-reo,rlollrKn tltarcr'.,r rc'r r.rlra l,rnpf eH\ e tllrl'eln j1, u5.r6.l1cn a xea,rrlrera xoja

caApxl{ ollpeneJ,'beH,e 3a KollTpo,l}'u VItiillpellett,c IJ]il-rurcllr ct\Snjcxu-r. ilporpaMa Kpo3
nepuollrLrHy crro,'bamr.b) u vHYl'illlrilrrr\. |lpoBcpY tr rr[1e.,(\,:iH]rirl+e \{cpc :a yuaupefeme
KBa!'IIITeTa y IlofJlerqy I(ypHKy,[yNIa. HilcTaLsC. IIaCI-ilI]H()r oe()6--F,lt. oUcItHBaILa CTyAeHaTa,
yu6euuxa n nlrrepal,vpe. 3a uNrr-rer,{eHraqnjy u vriaupef e Crparerr.r.je o6e':6efer+a KBaJrurera
@axylrer je $opuHpao KoH,rncu.jl' :a o6cr6cl;err,c rr r uanpctle'Hre KBaJTH'rera r Ko,r,ruu{y :a
npaheme v yHartpcllerr,e KBa.'II.ITer[l Hacli]Be. Iiorrrrerr.ii rrcll]4oIurrHo aHanu3upajy,
npoqersyjy rpeH)Tu\ cHtraqtt.jv Ir ul)c,,ljra)r(,r'i\riurrorin rr,ran ia crrpoBollcrr,e n yuanpeleme
Crpareruje o6e:5c11crr,a KBil-u.r lelli rril Olili).il!'r\. ['1 tnerulaj o pe3ynrarr4Ma
caMoBpeAHoBaIsil crl .'1rt.ler.trr- rlp()tpaNrii .ilLHrr,r .jt' r,,t i\ r]llil iitr itcrJ ca.i ry OaxynTeTa Kpo3
I4:neruraj o caM oBpe.qH o Barb\/.

IlrHx:

Ha P1'azrpcKo-r'coJ'loLLIl(oNl rlraxr;rerv ir':]rJ().iri c. ir.'. l(-r13nl r'().(HIIIIba eea,ryauuja
HaCTaBHOI IIpOUCCa H pililll IIAC'l llBIl()l t,e t,,1. Ltt Il\ L \t -titti j ttlplui,a CT\rXeHa'laf. flpOqeC
caMoBpeAHoBarLa Oarcyl'r'cla K()op;r([jrrr..rl-]ir u ctrilolr(). ili liorrrrcrr.ja lz1 cl6e.:6efeme u
yuanpe!eme KBa,THlelti.i \ capa,rllt,u ca Iior,rucuiorrta rrpahcrr,c KBa,tnteril IraclaBe. a y rbeMy
yuecreyjy cBrr cy6jerrn Oanr';r'rc'ra. i4';nenrra.j o ca\r()rJlie-llronarr,) o5.jaa.r,yjy ce Ha
:nanuuuoj web crpartuqu @axv.lncli1. Yliira cr)'.r1ciixra \ titrc.rIt3aHr\ tlrriT,eea crylnjcxor
nporpaMa feorerrrnxa jc BHnree rlrr 1i11.

tr4ltajyha v BI,lr() xa je Bilcortolrrr{oircriii vcr irHr)na } ulracp lrrrer I' Eeolpagy -
Pylapcxo - reo.lrorrrKr.r tlraxt'.:r'r'cr rrcn\rnt-rii cr:1l tl1..Le lir illille.trrrilurr.jl' cry.qr{crcor
nporpaMa. rpolI4caHC llltasn,rrrrrxoxr () arrui.Ltri).-ij\r.L jt tiirui\ltri)'tii axpeguraqnjy
BI4COKOIUKOIICKHX vt IilH(llJil ll ( l\.L,lie t.ti:., iljr(rl'i\ i\" . . . 

:. ri.L,r \ ,i1luilr)IHTIIB)I.
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