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Bbpxy t4hcepTaql[4oHeH TpyA 3a nOIyLtaBaHe Ha Ol{C "gOKTOp" nO: o6nacr ra
BhcuJe oopaeoeiaHre 4. f'lprapo4xra HayKh, Ma]'eMarrKa ra rH(ropruar4Ka,
npo$ecroHarHo HanpirBfleHue 4.4. Hayrra 3a 3e!ilera, HayqHa cnequarHocr
"EKororrg I onagBaHe Ha eKocHcreMHTe",

Aerop HiA arcep:IaqxltHHrt rpvlt: lAsenuea lrarurrpoaa Hefirclaa, peAoBeH
AoKropaHT KbM Kare4p€l ,,Mrrpo6uonorus v eKonoruqHh 6uorexnonory;y," npu
Arpapex yHuBepcurer, rp. f'lnoagre.

Teua Ha gxcep1auroHHuf, Tpv[: "ohropreueAuallnn Ha rexKn Merann B

saMbpceHa noqBa qpe3 KoMnocrl4 h none3Hil M[4KpoopraHH3Mr4 npH SeIeHqyKOBH
rynrypn"

PeueHseHT: Aoq. E-p lAaenuH AngrHoer Mon.non, flnoepracrr yHuBepcurer
"llancuit XuneHEapcxlt", Suonorrqecxh $aq1nrer, KareEpa "rEroflorrg v
ona3BaHe Ha eKocrtcreMilTe", o6nacr Ha Brcue o6ltasoaanue 4. flprapo4xr,t HayKlt,
MareMarhKa r rx$opMarhKa, npo$ecuoHaflHrl HanpitBfleHne 4.3. Ehonon,t.{ecKh HayK}t,
HayqHa cneqranHocr "EKoJnorue u ona3BaHe Ha exoorcreuilTe".

onpeAefleH 3a qfleH Ha HayqHoro xypl4 cbc 3anoBeA Ne PA-16-6111i11.05.2022 r.
roA. or Perropa na AV.

1. AxryanHocr Ha npo6neMa.
flpobneua, pa3rflexigaH B Aucepraqilr)HHr4f,T rpyA e u3KntoqrTeflHo aKryaneH,

ruil Karo eAhH or Hafi-noflgorBopH[Te noAxolll4, cE]bp3aHta c npequcreaHero Ha
oKonHara cpeAa or Ftarpyr]tBaHero Ha rexKH i/leranH B noqBara, € Qurop,gMeA]4aq]4gTa,
Tasu 6horexHonorln HMa MHoro nperM\/u{ecrBa, Karo cpaBHurel'rHo ManKoro
CpeACTBa ||4 nOAApbXKa, KOI4TO H3l4CKBa H Bb3lvto:XHOcTTa ga 6u4e r]tphnaraHa Ha
Mqcro, l(bi/l AaAeHHtl MoMeHT Ha h3creABaHe. CLragr fneAHa ToqKa ArcepTaqhcra
HM aHe Cailto ql4cTo HayqeH, Ho h npHnoxeH nphHoc.

2.L]1en,3a4aqh, xunore3n lt Mero4h Ha n3cre4BaHe.
Llenra H gaAaqt4Te ca $opnynrpann h nocritBeHr4 KopeKrHo 14 orpaanBar

IeMaThKaTa nocoqel{a B sarnaBheTo Ha AllCepTaqHOHHHeT TpyA. l4ecne4aaxeTo e
npoBeAeHo no cbBpeMeHHa n aAeKBarHa, 4rl6per paspra6oreHa MeroAHKa, npaBnnHo
npHnoxeHal, Kof,To flo3Boflf,Ba nocrHfaHero Ha nocraBeHara qen t4 peuaBaHero Ha
i3aAa'{ilTe. [,4eonupaHn ca MHKpoopraHh3lrt14, TonepaHTHr t(bM Te)KKt4 Merarh,
oThMYTHP?14il pacTexa Hal h3nor3BaHhre B BKCngpHMeHT]4Te 3eneHqyK0Bn pacreHhg
(penrvru, cnaHaK r rpax), Kot4To ca orrnexrq,aHh B gaiitbpceHu noqBh c Cd, pb n Zn.
flonyveunre pe3ynrarn ci7 noAxoAqulo o6p,a6o-reH[, nocpeAcrBoM MareMaruqecKa
MeTOAl4 t CTaTVCTVtqeCKH aHaIlh3.



3- omalneAeHocr il npeAcrdBrHO Ha nonyqeHlrre pe3yn'rar[.
l-lpe4claaeHrTe B AhcepraquoHHrer rpyA pqrynraru, cneABal roilqecKaral

nocneAoBare.nHocr t4 orroBapf,T Ha nocraBeHarit llen u garqaqh. flpe4craeeHu ca Hat
200 crpaHhult4, oHdrfl€AieHil c noMot{Ta Ha 29 ralnuqu u 61 {tr,rrypn, Kol,lrcl
npeAcraBflT h pesynrarhre or crarrcrrqecKara o6pa6orra Ha AaHHilTe,
flpe4craaeHhre pe3ynrarr ca HanbflHo Aoc;TarbLtHH Karo o6eu n no4po6Ho,
o6cr4euu n aHanusnpaHtl.

4. OlScrsx4aHe Ha pe3yrrarnre n lt3non3rraHa rltreparypa,.
llonyvenrre pegynraru noKagBar, \re cnaHaxa, rpaxa il penhqK4Te Morar

ycneuHo Aa ce il3norgB€tr ea $rropeMeAr,raqilf, Ha 3aMbpceHure c :fexKll MeraflLl
noqBh. BHacsHero Ha KoMnocr BoAh Ao yBeJnhqaBaHe Ha 3anaceHocrra Ha noqBhre cl
asor, $oc;$op u opraHhqHo BeulecrBo, Kilro BHacgHero Ha KoMnocrT tBoAt4 H Ao
cbu{ecrBeHo HaMa,nFBaHe HarpynBaHero Ha rexKr MeraflH e 6ldoiracara Ha
sefleHqyKoBl4T'e Kynryph. Hafi-cnnxo aKyMynHF)aHe ce Ha6nxc4aaa nph cnaHaKa.
Cuqecreyaa npeKa saBilcnMocr Mexgy KoHqeH'[paLluera Ha rexKh1e Merar4 B
noqBara H Ha'rpynBetHero LtM ts pacreHn*Ta. Ts e, Hafi-,crrHo rcpa3eHa no orHoueHue
Ha KaAMh9 14 B nO-MarKa creneH nph LIHHKa h ofloBoTo.

OopuylupaHt ca o614o 14 usao1a, Kol4TCr cbr4o clleABar nocraBeHhre Llefl H

3aAaqh I oTF€t3eBaT KOpeKTHO nonyqeHrTe pe3ynTaTr.
lzlsnoneaaHara nrr€|parypa B Arcepr€tqt4oiHHner rpy4 na6ponsa 50ll aarnaB6fi

(506 Ha narurtvqa u 2 na rupunu4a). IlrareparypHhnr o6sop e no4po6eH u aAeKBarHo
orpa3eBa HanpaBeHoro Ao MoMeHTa no npo6neMar!,tKara Ha AHcepr?[HOrHHr4gT TpyA.

5. Ilpnnoch Ha Arcepra l1;uoHHua,rpylEl"
flpnnocure Har AhcepraqroHHner rpyF, Morar Aa ce rpynupar B TlrH Karerop44:

HayqHn flpxlHocn - HsBbpUeHO e KONTnI|eKCHO HayqHO h3cneABaHe Bbpxy
BnvBHuero Hia KoMnocr 14 nonyflaquh Ha nofl(;sHu 6aKTepuu Bbpxy pa3Bhrytero,
paCTeXa h H€lTpynBaHeTO Ha TeXKil MeTant4 np,h Cn€tHaK, rpax U penhqKU, KaKTO t4
npoyqBaHGt Ha noqBeHhre uurpo6tttt cuo6r4ecrBo Bb3 ocHoBa H? Mrord6onvrHtAl
HM npoQlln npil cprrocra6vnvsaqv+ Ha 3aNrblpceHh c rexKn Merajnu noqBtl;
HayqHo'nPxtloxHx npllHocx: BHaceHero Ha KoMnocr B 3aMbpceHa c TexKt4
Meraflu no'{Ba BoEl/ 4o nogo6pcBaHe qcflocr{oro cbcrof,Hhe Ha hgc.rreflB?Hhr€
3eneHqyKoBl4 pacreHhs; noKa3aHo e nop,o6prHBaHe pagBhruero Hia noltBeHhre
urrpo6Hra cbo6u-lercrBa u HaMafltBaHe KoH[€rHTJ)sqn+Ta Ha 6uogocrtnHilTe
Sparqrr Ha rexKutre Meraflh B pesynrar BFraceHero Ha KoMnocr; flpxloxHx
nplHocl,l: Gfl€lH?Kt,T Moxe ycneuHo Aa ce hgnOn3Ba Karo recFKyflrypa ga
ycraHoBgBaHe Ha 3aMbpcgBaHe c rexKu MeTan[ Ha 3eMeAeflcKure noqBil;
[3nofl3BaHero Ha KaqecT'BeHh opraHnqnn 4o6aeiKr cbBMecrHo c nonynaquh Ha
nore3Hu 6arTeprn e noAxorqnul u o6er.r{asaul nctAXoE sa $rrocra6mnl,tsaqtvl Ha
nogBh SaMbpceHu c TexKl4 MeTanh.

6. KpnrnqHh Sene;xKH n Bbnpoclt.
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Hspritrrrr t$l4THqHH 6e.nexrn hfl14 Bbnpoch t(btM llot(ropaHTKara.



piaHlttn.

e'r Heoeixoiluuu+T 6poil ro,vrn ea OHC
4. or l3pAC.
o6errtaBxo crpyfiypars Lt c]rflr,pxaHrero
no o6qonp nernre Kpxreprx.

SAKIIK}UIE]iIHE:
Bug ocgotla Ha Hayqe*ure A nphnoxeH're, or 

^or(ropaHTKara, 
paarhlrHril MeroAr4Fla 

'f3cneABaHe' 
npaBujlHo t43BeAeHhre eKcnepu[teHTh, HanpaBeH[re o15o6g] eHut' tUgBOAn CLtt4t'aM, qe npreA0Ta

StPAcpE , irpr'rrn, u€a Ha, 'oHeH 
rpyA oTroBapt Ha il3ucKBAHUATAt Ha

FaBa ocHoB€tHr,l3 Aa ro oqeHJ Ult"t 
3a HeroBoTo nphnoxeHl'e, KoeTO Ml4

n fft aeuor' Hi ) Aa HacyBa

o nHa AUM'4TF HaY'Hara il
Hi rMd. Ha Bilctu t. llprapoiqnra

3r ,{Ha )l4oHianHo t. iHayrra ea
la3BilHt) H:

flara: 24.0G.2022 r.
fFr. flnoapuer 
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lio4nrcure B To3h AoKyrvteHT r:a :]a.nt4r{eHr BbB Bpb3Ka c qn.4, t.1,

or PrernaMexr (EC) 2oL6/r;79 (t)6Lq pernaMeHr orHocHo srarqrrara na 4anHr)"


