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IPLIKA3 HAYTIHUX U CTPYTIHI{X PMOBA KAIIA}IAATA

P.6p. Ayrop-ll, HacJroB' qaconuc' roA[Ha' 6poj aonyueHa' crpaHxue

N. S. Radulovi6, S. l. Filiport6, r. B. Zlatkovi6. M. R. Dordevii. N. M. Stojanovii. P. J. Randjelovii'

f. V. Mitii, T. M. Jeviovii-Stoimenov, V. N. Randelovi6, Immunomodulatory pinguisane-type

sesquiterpenes from the liverwort Porella cordaeana (Porellaceae): the "new old" furanopinguisanol

,ancl its oxiclation product exeft mutually different effects on rat splenocytes, RSC Advances,2016, 6,

41841-41860.

14: erapcrcot yJba jerpemaue Porella cordaeana (Porellaceae), u:o'roaaHa cy, a noroM

AeraJbHo crpyKrypHo H crreKTpaJrHo oKapaKrepHcaHa [oMohy HyKneapHe MaIHerHe

t lln.*rpo.*onrja yrJbeHHKa H BoAoHr4Ka (lH- u rrc-NMR, jeguo- L ABoAHMeH3I{oHaJIHa),

HurlpallpeeHe-cnercrpocKorHje (lR), ynrpa,'by6l'tqacre crleKrpocKorHje (uv), 14 MaceHe

crreKrpoMerpHJe (MS)), ABa HoBa npHpOAHa npoH3BoAa' cecKBHreprleHa perKof

IIHHTB[3aHcKol cKenera, roju cy Ha3BaHH o-r]ypauonuHlBl43aHoJl ra QypauonHHrBI43aHoH'

Vcnutflsauo je aejcrno oBr4x jeAramersa ua P,uja6uttHocr c[JIeHouI4Ta naqoBa y rpH recra

(MTT-3-(4,5-.quue"ru,rruiazot-2-un)-2,5-AuoenHnrerpa3onr',rjyrrl-6porrlul, . 
NR-neyrpa'nHo

,rp*ro, iri-rprnu, nnaso recroen). Tarofe, Ha HcrHM he,rrljaua, ncruraHa je noreuqr'rja'lua

Kareroprja

nr',lpuf t{0 . frl,lTr.r,r!,1;4rif{,4 eAy,yflltI . t{!{Lrr
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[4ue a npetr.rue, :aane

reHoroKcrqHocr y KoMera reuy (Alkaline comet as,\ay), oApebeH je ca4pxaj [HK, PHK u

[porer4Ha y rper;paHraru henujarraa, Kao H pa3MarpaH Mera6oJIH3aM H Ancrpl.{6yuraja oaux

jear*e*a r.rarvrefy he,,u,rja ra ue4r.rjyma. Ha ocuoey rloMeHyrux recroBa, 3arJbyqeHo je ga ooa

jeAurrersaMoryAanoceAyjyHMyHoMoAynaropHoa,g,j,"...Rg;

Paa npuna,qa nayrHoj o6.nacrr'r aoKropcKe lucepraqnje ;S. * I{E AEnI4MHqHo

D. M. n;orAjevie, A. R. Radivojevi6, M. A. Pavlovi6, M. G. Djordjevi6, M. N' Stankovi6, [.

M. Filipovii, S. f. fitipovid, Preliminary geochemical investigation of karst barrd from eastern

Serbia, case study Sokobanja basin, Bulgarian Chemical Communication,s,2014,46,l71-776.

Karst barrd (se:reHn rcpac) je xuAporeonouffu $euouen roju rpeAcraBJba KpattrKll repeH
,orpaHNueH creHaMa cla6e flponycHocru xoje orexaaajy orl,Iuarbe roA3eMHI4x BoAa H3 oBe

z ,o6tacr1.. Coro6arrcxu 6acen je jegHo oA npBux Mecra ua xojraua je orKpHBeHa oBaKBa Bpcra }i423

Kprua Ha Balrcaucrou noJryocrpBy. osa cry4aja [peAcraBJ],a flPBY, IIpeJIHMuHapHy

rioxerraujcrcy aHanH3y Kpa[KHx y3opaKa ca oBor JIoKzLIIHTera. Aroucrou a[collrHoHoM

cnercrporlorouerpujon je yrepfeno Aa cy y3opl1u ca oBor JIoKaJIHTera cacraBJbeHg

AoMHHaHTHo ol CaCO: I't Aa caApxe Malie KorIHr{I{He MgCR{SSM.g(CO:)z'

Paa npunaAa sayuuoj o6nacrr.r,qoKropcxe 4ucepraquje AA ffi AE,'II4MI4qHO

HAIOMEHA: yxolurco je KaHAxAar o6jaauo lxure 
oA 5 la4gaa, AoAarLI HoBe peAoBe y onaj aeo.qoKyMeHra

ucIIyI5EHocT ycJroBA KAHAr{AATA 3A IIOAHOIIIEIbE 3AXTEB1 3A OAOEPABAIbE TEME

I(asAnAar rlcnyrr,aBa ycJIoBe npegna$eue 3arcono*r o "r.o*o, 
o6paroaary, Ci"yto" i"'""p'nttt" ' %ff n,

Craryroru @arcylrera Aa noAHece 3axreB sa ogo6paname reMe AorTopqce auceprauuje ;i:r:r.l\\\ffir

Kaslr{lar je ocrBaptto norpe6au 6poj 6o4ona (150) u r'tva o6jae6eue peIIeH3HpaHe HayqHe paAoBe y qaconHcHMa rcareropuje M20
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Hajrnavajuuju paaoau MeHTopa H3 HayqHe o6.nacrn rojoj npunaaa reMa AoK'ropcKe auceprauuje

P. 6p. Ay,rop-4, HacroB' qacorluc' roAHHa, 6poj ao,rymeHa' crpanHue Karenopuja

N. S. Radulovi6, A. e. Mittol"uie, M. B. Stojkovi6, P. D. Blagojevid, New volatile sulfur-containing

1 compounds from wild garlic (lttir* ursinum L., Liliaceae), Food Research International,2015,J8, 1- M21

10.

M. S. Gendi6, N. S. Radulovi6, Lanthanide-induied shift reagents enable the structural elucidation of
2 ,natural products in inseparable complex mixtures - the case of elemenal ftom Inula helenium L' M2i

:(Asteraceae) 
, RlC Advances,2015-, 5(89),726'10 72682 
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Meurop ncflyrbaBa ycJroBe npeanu[eue 3arcoHou
(DarcyuIrera

o Br{coKoM o6paronamy, Craryrom YHunep:urera r Craryrom AA HE

Menrop je aHraxoBaH Kao HacraBHrarc y uraofemy

xerrlaja r.r o6januo je aurue oa 150 HayqHI'Ix paAoBa

ce npujaoryje renaa AoKropcKe glaceprar(uje.

llpe4,ror HacJIoBa reMe

AOKTOpCKe Alroepraul',lJe

Hayruo uo,t'e

Hay*ra o6nacr

HacraBe ua Cry4r'rjcKoM nporparrly -,{oxropcKe cryAHJe -
y qacoflr{cnMa Kareropllje M20 I43 HayqHe o6lacrn r'rs noje

' OEPA3JIOXEIbE TEME

CeryugapHu rr,rera6orrru oaa6pagux apcra jerperuaqa poaoBa Poriltla L. (Porellaceae) r,r

C on oc epha I um Hill. ( Conocephalaceae)

flpn poauo-M areMarn LI Ke HaYKe

Xerraraja



Yxa uayrua o6:racr

Hayrua Ancquuuna

Opraucrca xeMnja u 6IEoxerrnaja

OpraHcIta H MeAHI-(HHcrca xeuuj a, 6lroxena uj a

4o ciaa je ui jerpe*ari (piiaeo Marchantiophy,ta) u3gnoBaHo oxo 700 repneHouAa u 220 apoMarHqHI'Ix

jeaurrema (6e: rlnaaououAa). 04 rora, MHora cy npeACraBJbaJIa uora jegurrelLa, ca H0BI'IM ylJboBoAoHHqHHM

a*araro, (uafeHo je aurue croruHa HoBHx je4umerra, ca npeKo 40 nosflx crcelera). Euolouxa aKT]IBHocr

rcoja je np11nracaHa-jerperrauarr,ta je nocne4urla rpncycrna uajueurhe lunorlrEJlHHx cecKBH- H AHrepereHa,

,p.ronrr* jeAumeBa H aueroreHfl{a y rbHxoBl,I]vt yJbHI,rM henujaua. Kapamepucrl'IqHo je 4a cy cacro.iqra

3lrpe*ura, najueurhe cecKBureprreHn, eHaHTr4oMepH]I y oAHocy Ha Hcre xoje 6raocuurerulxy sHtue 6]aJbKe' 3a

,rbru je4rzmersa nopeKnoM rEa jerpenaua je yropleHo Aa noceAyjy ulEpox crleKrap 6uolorurux aKrHBHocrH,

Hnp: uHToroKcprrrHocr, reHoroKcurrroai, 
- 
aniuunrcpo6na r'r anrrarlyHruulHa aKTHBHocr, uHxu6uqraja

rpo.uyKllHj e a:or( ll)-onca,'a ar A.

Oaa AonropcKa Ar4cepraqraja 6aarahe ce H3oJroBalbeM, crpyKTypHoM l'I cneKTp€uIHoM KapaKrepH3aIII4JoM, Kao I'I

noreHquja,rgou 6no:ro.*o" apHsHouhy ceKyHAapsux uera6onlrra o.qa6paHl'rx Bpcra jerpermua poAoBa

porella L. (porellaceae) u Conocephalum Hill. (Conocephalaceae) (pasleo Marchantiophyta). Kourcperuo,

npeAMer HcrpaxHBarca 6ulu 6u cer<yu4apHu Mera6olurn cleAehux Bpcra poga Porella L' {Qawnuia
Porel laceae, KJIaca Jungermanniopsida) :

l. porella cordaeana (Huebener) Moore (cuuoulEr,tIE Porella cordeana (Huebener) Moore, Jungermannia

cordaeana Huebener), Ao caAa je (tr.rroxenaujcxu 6ula HcrpaxnBaHa cBera HeKoJII'IKo nIra (Toyota et

al. lggg; Haffigan ei al. 1gg3; to*, et al. i0l3; Bukvicki et al. 2012). flocroju cano je.4Ha cryAl'{ia

rcoja ce 6asr.rra'nonynarqujaMa oBe jerpenaue ca BalraHcKor rorlyocrpna (Bukvicki et al.' 2012)' Y

oBHM cryArajarraa yrapleno je npucycrBo cecKBl,Irep[eHa [I,lHrBI43aHcKor QKeJIera, KoJn Je Ao caAa

npoHafeH caMo y jeipersa.rarrna, Kao H Apyrux perKHx cecKBHTep[eHcKI4x cKeJlera (lenuAogaHcIcu,

ApHMaHcKr4, *onoqr*ro(rapuesaHc*r, u,ppr*ancxrl)'(Asakawa et al.2013). Tarole, norca:auo je 4a

Ar{err.rn-erapcK}r eKcrpaKr oBe jerperuaue a3 Typcxe nocegyje aHuauHolaMaTopHo A

aHrHHorruuerrlrBHo 4ejcrno (Tosun et al. 2013), noje je npunracaHo rlpHcycrBy TIHHTBI43aHCKHX

cecKB14Tep[eua. lllaHr,rpaHo je Aa ce AeraJbHo r]uroxeuujcnu ucnura cacraB erapcKor yrba v A[erl4n-

erapcKor eKcrpaKra P. cordaeana caCyte nJIaHHHe'

2. poiella ptatyphytto L. Pfeiff. je jour je4aH rpeAcraBHHK oBor po,qa 6es onopor yKyca (o4cycrao

ApHMaHcKor cecKBgTeprreHa floJrr4ro4uala), a sa xoju je xapaxrep]Icrl'tqHa 6uocuHresa cecKBHreprleHa

perKor rHHrBrd3aHcKor cKeJrera (Buchanan et al. 1996; Nagashima et al. 1996). Y nperxogunu

HcrpprorBarbuMa je noxa:aHo Aa eKcrparrr,t oBe 6ursue apcre Aenyjy aHrHMHKpo6Ho ua fparnr-

rro3Hrr4BHe 6amepuje (Asakawa et al. 1979), a ucIluTvlBana je u auru-uu(tlaMaropHa p1

aHrlrHour{q"nrr"ru u*rrrroa, (Tosun et al. 2013). Eurrrrn r'rarepujan ca craHHlllra Ha Ea'nxaHcKoM

ronyocrpBy rfrrEroxerr,tujcxr.r ruEje Ao caAa HoTII,ITHBaH. fllanupaua je Aera-mua a}].a|rr3a cacraBa

erapcKor yJba oBe Bpcre ca ABa JroKaJlllrera: JIoKaJIurer Belnru Kynqu, oKoJIHHa Kpyurenqa, u

IIJIaHHHa Mareeuqa, EYraPcra.

Conocephalum Hill. (QauunujaTarofe, rpeAMer l4crpaxuBarba 6u 6urra v jegHa Bpcra Pola
Conocephalaceae, KJIaca Marchantiopsida) :

Conocephalum conicum (L.) Dumort. (conocephalaceae), TilJIoI4AHa jerpeBaua, roja npe4craBJba-KoMnJIeKc

lxecr KpHnTr4qHHx Bpcra (A, C, F, J, L, S) - apcre ce jacno ."rarrrnr-pasnraryjy, aJI]I ce y nopr]ronouKoM

cMr.rcny altyt Mtulo, r[tH yonlure He parnurcyjy (Ludwiczuk v Asakawa, 2014)' y AocaAaIxrbHM

,.rpur*uu*rarraa (Toyotaeral.1997; Melchung 
"t-ut. 

1999a; Melchung et al. 1999b; Ludwiczuk et al' 2013;

Suire et al. lg77), non*uno je 4a cy cecKBr,{repneHH, yKJbyqyjyhu u rconoqe(raJleHoJl (perxIE 6pa:ulaHcrcN

crceler) r4 nerr6Ao3en (perrcrE JIe[I,tAo3aHcru Crceler), MoHoTep[ eHI4 u apoMaTHqHa jegurrema Hajueuhn

ceKyHAapHH 1aera6onuru oBe BpcTe. Yrapleuo je Aa cY ooa je4zme6a oAflur{Hl'l xeMoraKcoHoMcKu MapKepH'

,np. 6p*rra-5,10-gueu, AexI{ApaTaUHoHH npopl3BoA AoMHHaHTHoT ronOqeSaIIeHOJIa' je xapaxrepucrHqaH 3a

eBporrcKy Kpgnrr.rr{Hy Bpcry L (Ludwiczut< et at.20l3). Karco, Ao caAa, nonynaUnje ose 6I4JbHe npcre roje

pacry Ha Ea-lrcascKoM nonyocTpBy HHCy HCIILITIIBaHe, npeAMer oBe Al',Ioepraqr'rje 6r'1 6uo u AeTaJbHa aHaJII'I3a

erapcKr.rx yrba ueKcTpaKara ca Br4me noxaqnja y cp6uju: BlacuHcxo jesepo, JelaurHuqrca KJIHcypa u Belurcu

Kilur. Tarcofe, nopeA aHalrr43e erapcKor yrsa 6r.rhe oApefnnaHo npncyrBo H KorHr{I'IHa ApyrHx ceKyHAapHhx

*lera6olltra y .tupa*o* eKcrpaKry. Arco ce HaKoH xpoMarolpa$cror pas4najama oBor eKcTpaKra HJIH

erapcKor yna ra:onyjy qficrg .utto;Ur, osu he 6uru crpyrcrypHo H cneKrpanHo oKapaKrepncaHu' Kao H

TecTr,rpaHa rbHxoBa norarqr.lurrna 6nonourKa aKTHBHOCT. HSapUruhe ce ynopeferre xeuujcrcor cacraBa oBe

BDCTe ca Da3Jrr{qr{T[1x JroKaJrI4TeTa v uI4JbV yrsohfieaH'a nocroiaBa noreHuuialHl{X XeMoTH[OBa'



2. YcrnafeHocr npo6leMarl4Ke ca ropuurheHoM nuTeparypoM

V npe4nory reMe AoKTopcKe AHcepraqrEje, Kao n y Ao caAa c[poBeAeHI,IM HcrpaxHBaFbI'IMa y oKBHpy re reMe,

ropr,uh"na je ogroaapajyha nareparypa rcoja ce 6aeu cpoguou npo6leuarl'IKoM. flpo6nelau rojrarraa he ce

KaHAHAaT dasuru 11pogcreKnr{ cy r43 npo6reua xoju cy pa3MarpaHu y xopuurheuoj lureparypl4 H cBH

AocaAalrlrb n o6j aorse UIE pe3yJlraru cy opH rH HaJIHI'r.

3. Ur,r,ueeu HayqHor I4crPDKfiBaFb

I-(uru ucrpaxr,tBarba je u:onoearbe H KaparTepr.r:auraja ceKyHAapHHx trlera6olura rlpllcyrHux y o4a6paurau

BpcraMa jirpemaua, Kao H rrpoHirJraxeFbe HoBr,rx noreuquja-nHo 6norourKl4 aKrHBHI4x jegnnerra. flocragJbeula

uHJbeBH cy:
l. Erccrparcquja oplaHcKI'IM pacrBapaqvua A H3onoBarbe

Porella platyphylla u Conocephalum conicum' Bur"ll,u
erapcKux yrsa jerpemaqa Porella cordaeana,

uarepr,rjal he 6uua caKynJbeH ca pasilvv.vrrx

noxaqr.rja sa Ba.nxaHcKoM rroJryocrpBy; 
rcuaroroarbuie ca ui (GC_2. .{era;rua aH€urg3a ylba 14 eKcrpaKara norr,rohy tacHe xpoMarorpar}nje ca MaceHoM AereKIII4JoM

MS) u nperaparr4BHo xpoMarorpaQcno pae4eajarre cacrojana Ha KoJIoHH cllnHKa-rena;

3. Oapebr,rsaFb.-.rpyn ypl oga6paurax ceKyHAapHLIx uera6onura noltohy r<orra6raHaqr'rje oeher 6poja

crIeKTpiuIHlIx MeTOAa;

4. Tecruparse 6uolourrce aKTHBHocTH rl3oJroBaHux qucrtax je4umema. KoHxperuu recroBl4 6u 6utu

uza1pauu Ha ocHoBy yrnplene crpyKrype je4Ilrrema, oAHocHo Ha ocHoBy Jll'IreparypHl'tx noAaraKa o

cJrHr{HHM je4u*remranu. Ku*o je 4o caaa 3a eKcrpaKTe onux jerpemaua yrnpf eua aHrnuHr}tnaMaropHa

aKTHBHocr, noreuqujanHo 6u 6ulo HctruraHo Aejcrso cacrojaxa oaux jerpemaqa Ha henuje uMyHor

cl{creMa (cnleuoqnre rno4aPa).

5. Ha ocHoay .qo6ujeHux, Kao u rperxoAno o6jaubeHl{x pe3ynrara, 6une 6ra pa3MarpaHe (6no)xeruujcne

KapaKrepn crr Ke Bpcre HIM Apy t vtx rarcoHoMcKnx xargropnj a'

4. OqercileaHll pe3ynTaril. HayqHa 3acHoBaHocr l'{ AonpuHoc t'lcrp&I(HBarba

Ovexyje ce r43oJroBarbe HoBLrx 6uolorurcu aKTHBHI,IX ceKyHAapHHx trlera6olura H3 erapcKHx yJba I4 eKcrpaKara

oauOpurr* Bpcra jerperraua Porella cordaeana (Huebener) Moore, Porella platyphylla L' Pfbiff' A

Conocephalum conicum (L.) Dumort. ca JroKirnHrera Ha Ealrascxotvt roJlyocrpBy. KouxperHo, ovexyje ce

gar"*ur.iu ulutnxpoMarotparlcro u:oloBarLe cecKBl,IrepneHa rrHHrBH3aHcKol cKenera H3 Bpcra poaa Porella.

olno""o 6pa:ulaHcxor H Jrenr{Ao3aHcKor crcenera us C. conicum. frorem\r'rja.nno oea je4ume]6a 6u MorJIa Aa

6yay uona u :a xervl,rjy ytrottrre. 3a oaa6paHe rucre cacrojrce, 6IEhe ucnuraua 6uo:roruKa aKrilBHocr' 3Hauai

..*yrauprrx uera6oirria onrax jerp.*uru 6vo luyrapleH I,I Kpo3 rbl.IxoBy [pI{MeHy y xeMoraKcouorraujr'r'

5. fipuverueHe HayqHe MeroAe

1. ,(o6raja6e erapcKllx yJba xl4ApoAecrunaqraja no Clevenger-y Kao a excrparquja opIaHcKl4M

pacrBapaqHMa;

2. A,wuza erapcKr4x yJba - racHa xpoMarorpa$nja (GC) IE racHa xpoMarorpaQraja ca MaceHoM AeTeKIIHJoM

(GC-MS); r ^ ,,i. - __^_.^^r-.
3. l{sorosarre, pa:4eajarbe H npeuuuhaea*e - KoJIoHcKa xpoMarorpar}uja, ,,dry-flash"'xpouarorpar}ruja u

reqHa xpoM arorparlr'rj a no4 cpeArbll M rp HrHclII'IM a (MP LC ) ;

4. Cnexrpa.nHa u crpyKTypHa KapaKTepasaquja - HyKneapHa MalHerHa cneKTpocKonl{Ja ylJbeHHKa u BoAoHHKa

1rH- ; i5C-NMR, jeguo- H ABoAr,rMer.rorarruj, r.rn$paqpreHa creK'rpocxonuja (IR), ylrpa:ry6uuacra-

Bt4plr,vrra cnenrpocKonuj a (U V -V is), uaceHa cneKTpoMerprj a (M S) ;

5. Oape!naaFbe rrfiroroKcr4r{Hocru Ha cnJreHorlr,Ire rlauoBa IJIIa M]tlIeBa (MTT- 3-(4,5-4I'rrvrerulrujaeol-2-nt)-

2,5-guseuulrerpa:o,,rujyrra-6ponrHg, NR-ueyrpanHo IIpBeHo, TB-rpunaH rt'rlaBo recrosu)' [poIIeHa

reHoroKc,r{uor 
^ejcrea 

Ha ocHoBy Kouera rccia (Atknliie comet assay), ogpeflEaarre caapxaja AHK, ,PHK 
u

npore,Ha y rpergpaHurrr helrEjaua cilneHouura, yraplraBame Mera6orrsN{a ra guc'rpn6yqHje oaa6paHHx

X.'ffi'rTHi;'J;ll"HT*iX#H'J#k vaHanv3upa,u je.q,ogaKropcKoM aHaJrrn3oM aapuja,ce (ANovA)

npaheHou Tikey's po,st hoc recro*r 3a Bulxecrpyrca nopelema'

HEllpelgoxeua reMa ce

[pHxBaTa Heu3MeBeHa

Kouaqan HacroB TeMe

AoKropcre tLrcepraquj e
A-y;;ilil;;;dil";ri;6pffi;;tCii j 

"'p"*ura 
poAoBa P o r e t t a L' (Porel I aceae) u

C o noc ep halum Hlll. (Conocephal aceae)



Ha ocrouy aonynneria,irji *o.iv ;. do#tf###;orrrno* np,jane ro"ororu r.*. aonropc*.

4r,rcepraqraje, Kouucuja cMarpa Aa KaHAr,rAar Coma H. @ltlunoauh ucnyilaBa cBe ycnoBe npo[IHcaHe 3aKoHoM

o ur.o*o* o6paaooa6y n Crarpou llpr.rpogHo-MareMarur{Kor r}axynrera y Hr'ru-ry aa o4o6panarbe paAa Ha

rpe.qnoxeHoj reu u AoKTopcKe Al{cepralruJ e.

Konrucr.rja ynyhyje np*aro. Hacraeuo-HayqHoM aehy llpnpoAHo-MareMarlrr{Kor Qarcynrera y Hraruy aa

oao6pu H3paAy 4onrop"*. gucepraquje roA cJreAehuN4 Hasxaou ,,CeryH.4apnu uera6oluru oga6paHHx Bpcra

jerpemaua poAoBa Porella L. (Poreilaceae) ra Conocephalum Hill.", KaHAHAary Corru H. @Hrunoeuh,

Irya.rry ,(orcropcrcux aKaAeMcKux cryAr,rja, noA MeHTopcrBoM 4p Hr'uta Pa4ynooraha, PeA. rpo0. flpupo4Ho-

MareMart4qKor rlrarynrera y Hraury,

loAArIr{ o KoMrrcI,IJI,r

& l,4v-o4-aa6l$-ale
0+.07 2D/6.

[Ine u nperune' 3Batbe

Ap flonuHa Enarojearah: BaHpeAHn nporlrecop nperceAHI'IK

l. OpraHcrca xerr,ruja r.r 6aoxerrruja IIpr,rpoAHo-MareMarI4t{KI'I $arynrer y Hraury

i i ir';i.rllli: {.i!}ltttii i l

4p Hr.rxo Pagyronnh, peAoBHH nporlecop

OpraHcra xeuuja u 6raoxerrauja flpnpo4Ho-MareMaTIavrcn rlarcy,'rrer y Haury

i:...r,,i.1 trd ,;:;. r '' ':;11''4"' ; -- t"il'ri i"' :ir):')J:!i 11;

Ap BnaAUMI,rp PaHfenorzt, pe4oruu upo(recop qrlaH

Buoloruja flprpoAHo-MareMaTqrrKu rlarynrer y Huury ?r,,"/;,1,-.1

6poj oar'Iyre HHB o r-rlrlesonany Kor'aracuje

laryv uveHonan a Kovucnje

P'6P. ,

i I-l;r ;"u,:tr ,-:ri:.tit*.rrr

,4p MnlaH,{exuh, AoueHr

4. Xeunja

i I i+.:r'l t't; tiii,; 
Ji';:-i

Mecro H AaryM:

Y Huuy u Hogolr fla:apy, Oq.c#. %16

MeHTOp, qraH

i li+"r'3.lt{}It*. t. Ir4{\i,llr :lirill)ti;f iIl
qJIAH

,(pxaanr.r yHI,IBep3I'ITer y Horou llaaapy
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