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o$iqifiHoro onoHeHra Ha Aucepraqiftny po6ory

A6leena Onercis feprraaHo BwraHa reMy:

<<Eronori'IHi acnextn yru.rriraqii nerconqnqifinux npo4yrcris eiftcrKoBo-rrpoMr.rcJroBorCI

KoMnJreKcy), noAaHy Ha sgo6yrrs HayKoBoro crynenf, KaHAr{Aara rexsiqsr4x HayK

sa cneqialrnicto 21.06.01 * enoloriqHa 6esnera

Arcmyanouicma oOpauoi meMu ma fr se'ngorc s depcrcaeutt*tu ma e€Lnyseswr,rl

HayKoo?adu npozpaMaMu. ,{ucepraqix npucBrqeHa npHKnaAHoMy gocni4xennx

porpo6rra nepcrIeKTI4BHHX rexnolorifi 3gerrrKoAxreHnf, Br{coKoroKcuqnoro a3or*or(

oKlIcHIoBaqa paKerHoro n€InHBa <<Menalrx) (IRENA) i KoMrrneKcHoMy oqinroeaHHx

eronoriqnnx naclilxin sia aaapifi Ha repnropii paKerHr4x gnnisionin Vxpainu

flpo6nerraa rIoBoAx(eHHrI 3 paKerHI{M rraJr}rsoM ((MeJraH)K> n rilrrocri 15 ruc. ToH} i

TaKolK fioro rIoAaJILma ytnnisaqix ganuo sufiruru 3a paMKr,r Mox(Jrr,rBocrefi MiHierepcrni

oboponn Yrpailru.

Acuexra craqionapHoro AoBrorpr,rBaJroro s6epiranntr paKerHoro naJruna ra fiorr

nirriAallix norpe6ye nce6i.rHoro anari:y eronori.rHr,rx pH3HKin anruny Ha HaBKoJrHrrrHl

npHpoAHe cepeAoBHIrIe ra s4opon'x HaceJrenntr. Touy, po:po6xa i nparruuut

3acrocyBa]H]flrs. npI4HIIHnoBo Hosoi erorori.rHo 6esneqHoi rexno.xoriT yruligaui

<<Melanxy> e aKTyaJrbHr{M 3aBAaHHflM.

.{ucepmqifini.qocni4xenHx Br{Kor{rBaJrracr ni.qnoniAno Ao Konrlenqii saqionarrbHo

etconori.*roi no.niturn Yrpainu na nepio4 Ao 2A20 poKy, cxnalenoi po3noprAlreHn-rra

Ka6iHery Minicrpin YrcpaiHN siA 17 xonrns,20A7 p. Ne 880-p, Ilporparvrn pea6hirarqi

repnropifi, ra6py4neurx yHacri4orc sifictrosoi Aixntnocri, Ha 20A2-2AI5 poKr{

aarnep4xeuoi nocraHoBon Ka6inery Miuicrpia Vrcpaina sil 26.07.2001p. Ns 9i6

rocranoBu BepxorHoi Patu Yrpainu niR 5 6epesnx 1998 p. J{r 188/98-BP "ITpo Ocnosn

HarIptMH AepxaBuoi noniruru Yxpainn y raJry3i oxoponn Aosrirnx, BlIKopHcraHHj

npl4poAHrrx pecypcir ra sa6egneqeHrrfl erororiquoi 6egnetrn", aignonigHo A(

<.{epxaanoi qinroaoi nporpaMrr yr}rJrisaqii roNanonenris

2AI0-20I4> (flocranona Ka6iner Miuicrpin Vrpainra

ni
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eiAuoaiAHo nilaHy HayKoBo-AocriAnxx po6ir raQe4pz rpr{Kna.qHoi ercolorii Cyrracrroro

AepxaBHoro yHiaepcllTery, nos's3aurlx is reNdaruroro <<Pospo6rca urnxxin noninrueHru

eKoJIofFrHol cl{Tyarlll MlcT 1 npoMr4cJIoBIIX 3OH) 3|1.IIHO 3 HAVKOBO-TCXHII{HOIO

nporpaMoro MiHicrepcrBa ocsiru i Hayrn YrpaiHz (J'{b aepxpeecrpaqii 0111U006335).

Oqiurca suicmy po6omu. ,{ucepraqifina po6ora cKnaAaerbc{ ig Bcryrry, rr'flrr4

po:4inin, aucHonrcin, cnlrcKy BrrKoprrcraHr4x Axepen i AoAarris. Marepianv

AlIceprallifinoi po6oru BrrKJraAeHi Ha 151 cropinKax 3araJrbHoro reKcry, BKrroqaro'M20

ra6rutqr ra24 ppIcyHKLr, 156 uosuqifi cuucxy BlrKopllcraHkrx Axcepen ya 17 cropinrcax ra

6 AoAauris Ha 6 cropiHrax.

Becr xit HayKoBLrx AocniAxeHb AlrcepraHT uo6y,qynaB 3a 3ar€Llluroupufintroro

roriqHoro cxeMoro, a caMe: o6lpynryBaHH.n aKTyurnbHocri o6paHoi telrau, rocraHoBKa

Meru i ronrperHlrx 3aBAaHb 4ocri4xennr, Bpr3uaqeHHfl o6'ema i npe4uera

AocliAxeuun, yu6ip rvrero4ia npoae4eHH.tr AocniAxeHHr, orrllc rlpoqecy ,uocri.uxeHHt,

o6roaopenux pesylrrarin 4ocni4xennr, oqinrca orpllMaHr{x pesynuaria ra

SopvryruoBaHHf, eucHoerin.

Terraa 4ncepraqii, ii Mera ra 3aBAaHHr niAnoaiAae srvricry po6orn. OuroeHi

pe3ynbrarn po6oru Br{KnaAeHi y 15 HayKoBrrx rpallb, y r. .{. 8 crareft, 3 HLIX 4 crarri y

$axoazx Br4AaHHf,x : uepedry MOH VrpaiHz, 2 crarri B 3aKopAoHHpIX Yngauuxx, 2

crarri y s6ipHnrax crarefi, 1 narenr Ha KopucHy MoAelr, 6 rraarepia-uia rcoH$epenqifi. V

sarrroqHifi qacrnHi 4ncepraqii cQopuynrosaHi ocrosHi Hayrconi i nparruvHi

pe3ynbrarlr AocliAxenr. y AoAarK€rx trficrsmcs aKTLt BnpoBaAlKeHHt pe:ylrra:rin

po6orn, pI4cyHKLI, Sorouarepian i AoAarKoBi ra6nuqi.

Cmyniua o6tpyumoeauocmi HayKonux nonoilceHu i ik docmoeipuicma. Haee4eni y

4ucepraqii ocnoaHi Hayrconi nonoxteHHf, AocTaTHbo o6lpyHronaHi 3a paxyHoK

BLrKopr4cr aHHA MeroAis crarlrcrLtrrHoro i cncreuHoro aHanisy; NaeroAie anzuri:y i

oqinrosaHHr pr43lrKis xzrr$a6esue.reHHr JrroAefi i xprrreAisnrnocri naceleuHr' Qi:nro-

MareMaruqHoro MoAeJrrcB a;g{:Hs. i uporHosyBaHH.{ po3noBcloAxteHHt i vrirpaqii npo4ymin

anapii ( posnnay MeJraHx(y) sa 4onoMororo cryMkrHHo - aa$y:ifiHoi rvro,4eni, pea-nr:oBaHol
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Ha KoMn'rorepHouy o6ra4naHni sa AorroMororc [porpaMuoro npuKnaAHoro rraKery;

MeroAy uopinnxnH{ orplrMaHLrx AaHrax i y:aramueHHs pe3ynbraris locrilxeHb; MeroAy

ilnifiHoi inrepnonsqii ra iepapxiunoro MeroAy KJracr4$irarlii Br{3HarreHlrx eJreMenrie.

.{ocronipnicrr HayKoBr{x rroJro)KeHb ni4raepAxceHo B}lKoplrcranH.f,M cyrracHr4x

rraero4in BLIBTIeHHTI i locrilxeHHf, nocraBJreHux 3a,qaq, [poBeAeHH.sM TeoperrlqHux

pospaxyHrin repMoAl{Harui.{Hux xapaKTepr4crr{K Mo}nJrLrB}rx xirrai.rnax pearqifi, qo

nig6yaarorscx 3a yqacrro oKracHr4Ka paKerHoro naJrprBa ra po3qlrHy rap6arr,ri4y,

rIpoBoALInLI 3a craHAaprHLrMLr MeroAprKaMLr, B ocHoBy {Krrx [oKnaAeHi saKoH fecca ra

sanexHicrr Kipxro$a, a raKo)K aAeKBaruicrro Si:uro-rrrareMarlrqHprx MoAerefi peamHnx

npoqecin uirpaqii upo4yrrin asapifiHoro BLTKLTAy MenaHXy e 4oarirrr.r, arrpo6aqiero

MeroALrK oqinr<ra eKorori-{Hux i coqia-nbHr4x pn:zria, ropercruicuo BkrKopLrcraHI,IX

po3paxyHKoBlrx MeroAprK, rqo ga6esue.{yrorb sa4onimHy :6ixHicm pe:ynrrarin

HarypHlrx AocniAxeHr i reoperlrrrnrrx AaHux, 3acrocyBaHHrrM Molnnlreocrefi eneKTpoHHo-

o6.rlrcrroBuurbHofo ycrarKyBaHHr.

CSoprvrynboBaHa:4o6yaa.reM Mera i saaAaHH.f, .{nceprallifiHoi po6orH, sr i urn.axz

ix peuisaqii, qirucoNa eiAnoniAarorr reui HayKoBLrx AocniANens po6oru. lttt piruenHx

siAuoni,{Hrrx 3aAaq 6yno 3acrocoBaHo KoMrrnercHufi niAxiA, srufi. Ao3BoJIte npoBecrl4

sce6i.rHe oqiHrosagHrr eKonoriquux nacniArin ri4 rvroxnplBoro po3pnBy eusocrefi :

MeJraHXeM, a caMe orriHurn pe3yJrbrarrr HarypHrIX AocniANeHr sa6pyAHeHHf, o6'errin

HaBKOnnIIHbOfO [pI4pOAHOrO CepeAoBr{qa, BLI3HaqUTI4 BHeCOK HefaTHBHUX'IHHHI XiS

aaapii y rpoqec SopuyaauHx sa6py,qHeHHr repnropifi, tlpoBecrLI po3paxyHKpr BnnI{By

npo4yrcrin anapii Ha ,{onrinrs, 3MoAeJIIoBarn rrairpaqirc ToKcrrrlHoi xuapu

BrrnapoByBaHHr MenaHlry B arrvrocsepi, oIliHurra pu3LtKH xllrreAislrHocri,

3anpo[oHyBarr{ roprAoK pmpaxyHKy eKoJloriqHnx s6urrcia Ant BnnaAria anapiir ra

rrpoBecrr4 KareropyBaHHs qNx o6'eKrie sa piamrvua coqianrnlax pLI3LIKin i cryneHsMn

eronori.{Hoi ne6esnexn.

Hayrcoea Ho6u3Ha odepcrcauux pqyJrbmamia rloJlsrae s nLIroHaHHi

AocliAxeHr Ta SKSIIepIIMSHT€UI6HI{X AaHI{X npoqecia esaelaoAii

a3oTHoKI4cJIoFo oKucHuKa po3r{LIHaMv rcap6anai4y Ta po:po6neHnx

TeopeTuqHHX

KOMNOHCHTIB

MeTOIHTIHI4X

rroJromeHr i upouoszqifi qoAo KoMrrJreKcHoro oqiHrcnauHt eKoJrorlqHux HaOJIIAKTB BIA



4

MO)KJIIIBI{x aBapifi, tKi BlrnBaK)Tb Ha craH HaBKoJrrr[rHboro npapoAHoro cepeAoBr.rqa i

Sop*rynanHx pz:uxin xrarre4irrrrnocri Ha uicrxanapifinux repuropi.ax. Hayxony

HOBII3Hy AOCnIA}(eHb XapaKTeppr3yroTb rroJrox(eHHfl Ta BLrcHoBKr{, rlo 3a[ponoHyBaB

:4o6ynav, cyrb.f,Kr4x rroJrf,rae y roMy, rqo:

l) aneprue BH3HarreHo yMoBrr e$errunnoro BnJD/qeHHr roKcrdrrHoro AproKcr4Ay

HlTpofeHy Ta r{ofo ALrMepy

TepMoAr4 HaMi.{Hi oco6rurnocri nsaeNao.qii qzx p eqoBuH ;

2) ygocroHaneHHo ui.qxi.q Ao eKcnepr{MeHTarrbHoro BcraHoBJreHHtr ri4po4unaNai.rHrax

oco6rureocrefi npoqecia ngaeuoAii rouuoHenrie a3orHoKncJroro oKlrcHlrKa (AO) s

BoAHLTMLT po3qlrHaMrr, Ta 3arrporroHoBaHa MeroAprKa iHxeuepHoro po3paxyHKy

paqiona-ubHlrx po6ourax rapaMerpin xirri.rHoro peaKTopa B yMoBax i4ea,rrnoro

suiurynanHx, rKa 4o3Bonre po3paxyBara pexurrani napaMerpLr peaKTopa Arrfi

.4ocsrHeHHs MaKcuM€rJIbHoro BLIXo4y [poAyKTy pearqii, u1o eiAnosiAae

er<orori.ruplM HopMarlrBaM ;

3) 4icrala rroA€rJrbruoro po3BprrKy MeroArrKa anarisy eronori.{Hux pu:urin,

MolKJrHBrrx rplr anapiiruux curyarli.f,x n rraicqsx s6epiraHnx oKHcHuKa ra rraipu

HefaTLrBHOrO BnJrnBy Ha HaBKOJrrlrruHe cepeAoBkrrrle IIpu lepepo6qi KoMrroHeHTlB

a3oTHoKLIcJILIX ot<ttcHpmie niAnosiAHo Ao po:po6neuoi rexnonorii.

3uaueuua po6omu dna HayKu i nparcrnurcu rloJl-lrae y ToMy, Iqo Ha 6a:i

rrpoBeAeHofo HayKoBofo aHzIJIr3y cyqacHoro noJIolKeHHt

mr,rpoKoro BLIKoplIcraHHf, HayKoBpIX uero4ia AocliAxeHr

npo6neuunx

pospo6neHo

rexnororis 3HerrrKoAXeHH.n MenaHXy ra KoMnJreKc saxo4ie IrIoAo oqinronanHx

eKorori.rHLrx nacli4rin eia aaapifi B npoqeci yrnnisaqii, qo Ao3Bor-f,€ HayKoBo

o6qpynroBaHo upufiuaru ynpaaniHcrri piruenHx i npono4urn oqinru Mo)KJrI'IBLlx

pusnrin eronori.{Hoi ra coqiamnoi ne6egnerz uicrsanapifinux repplropifi. llpaKrurrHa

peanisaqir ocHoBHLrx pg3ynbraris po6orn Ao3BoJrlrrb crBopLlTtl o6'errany 6asy 4aHux, flKa

Mox(e 3acrocoByBarucfl.rrpr{ aBapisx i HaAgan.{afiHux curyaqixx na o6'errax s6epiraHHt I

yrunisaqii rr,renaHxy.

oKncHuKlB y po3rrr4Hax

rerpaoKc ugy guuiTporeHy

A TAKO)K BCTAHOBJICHO

3 A3OTHOKI4CJIIIX

rinernqni ra

'-N2OaT
rcap6arvri4y,

3aB.qaHb,

noaitHs



Ifparcmuuue enpoeadcrceHHfl pesynamamie docnidcrceua. Ha ocHoei orplrMaHrrx

pe3ynbraria 4ocli4xteHb 6yro po:po6reHo araparypHo-rexHoloriuny cxeMy rpoqecy

erororiqHo 6esne.{noi rexnonorii yrunisaqii rounoueHria a3orHoKr{cJroro oKHcHr4Ka

IIrJrtxoM nepepo6rn fioro a rvrineparbHe a3orHe 4o6pzBo, a raKo)K 6yno npoBeAeHo

AocniAHo-[poMzcnoni azupo6ynanHx rexHoJrorii uepepo6rcu roxcuqlux rounonesrie

oKr4cHLrKa a uiHepa-rrrne 4o6pano <,.{o6pr4Bo a3orHe pi4re (KAC)).

Pe:ynrrau4 Ancepraqifinoi po6oru BrrpoBaAxeni Ha ,,{epxaaHovry ni4npnerracrni

'oCyucrnufi 4epxaannfi HayKoBo-AocniAnprfi iHcrnryr naiHepamunx 4o6pun ra

uinraeHris", (axr BrrpoBaAx(eHHr sia 14 rniurs 2013 poKy).

3ayeacrceHHfl no duc epmat4iL

1. @opuyJlroBaHut rpeAMera AocJnAXeHb neo6xi4no 6ylo AoroBHr.rrrr

N{oxnasicuo upafinrmx yrpaadHcbKLrx pirueHr Arrfl. sa6esne.reHHs ercorori.rHoi

6esneKu.

2. B pos4ini 2 ( o6'ercru ra MeroALr 4ocni4xenr), ui4po:4ini 2.6 oilucaHo

MeroALrKy o6po6xu eKcneplrMeHT€LrrbHprx AocriAxeHb, aJre [paKTLrqHe 3acrocyBaHHrr Ha

pnc.3.9 - 3,16 ni4cyrHe, rrlo He.qo3BoJrre 4ocroripHo oqiHnra orpauaui pe3yJrbrarl{.

3. Y uiapos.qiri 3.3.1. crop.71, uplr Br43HaqeHui reopeu4rrHlrx 3HaueHb rerlJloBoro

e$enry pearcqifi, ueo6xiAuo 6yro BpaxyBaru au$y:ifiHi repivroe$errn nyi ArcSopa i K.

Cope.

4. fioqimno 6yno 6 n posgili 5 nanecrLr 3a3AtlJreriAr 3aIIJIaHoBanuia xouunerc uip

Anr ronepeAxceHH.n aaapifinoi czryaqii ra rrainiuisarlii ercororiqnzx HacdArin y BnnaAKy

BHHLTKHeH Hfl Ta po3BLITKy anapii.

5. B anrope$epari i 4ucepraqii nprEcyrni .qesri rpauaruwli ToMIIJIKI4 ra

cr4HTaKcrI.rHi Hero.rrrocri.

3aeeputeuua.

,{ucepraqis A6neesa Orercir feprvranoBr4qa Ha reMy:(Eronori-{Hi acnerrz yrznisaqii

HeKoHAlrrlifisprx npo4ynrie sificrKoBo-IrpoMl4cJloBoro KoMrIJIeKcy)) € 3aBepIIreHoIo

HayKoBo-AocniAnoro po6ororo, a xrcifi orpuuani Honi Hayroro o6lpyHronani pe3ynbrarpl,

rqo nupiuryorb KoHKperHy HayKoBy 3aAaqy y rarysi exonori'{Hoi 6egnercz ra ni4uosiAae

cneuialrHocri21.06.0l - eKoJrori.rHa 6egnera. Po6ora Mae HayKoBy nonusHy i



6

npaKTlrr{Hy 3HarrI{MiCTb.

,{rEcepraqis Haul,Icana rexui.{Ho rpaMorno, 4o6pe imocrpoBaHa, uarepia-rr BHKJTaAeHo

3po3yMlno 1IOCII.{OBHO.

BucHosrcI4 ro po3Ainarr,r i saranrni BLrcHoBKr4 ei4noai4arou pirueanro si.quoni4Hnx

nocraBJleHrx 3aBAanr. 3vricr i o$oprraJreHHf,M Alrceprartrii niguoniAae BrrMoraM

HaqioHanbHoro areHTcrBa s sa6esneqeHHrr srocri auqoi ocsiru VrpaiHz rrloAo

KaHAr{AarcbKrdx 4ucepraqifi .

Anrope$epar Aucepraqii ni4noni4ae pyKorrlrcy po6orra. Hayrona HoBu3Ha i ocHoeHi

pe3yJlbrarrr Al4cepraqii ournaAeni y 15 nayrcoBlrx crarrf,x ra6ytu anpo6onaHi ua

MixnapoAHrrx i B ceynpaihcbKr{x HayKoBr4x ronsepeuqirx ra ceuiuapax.

3aynaxeHHq, Iqo :ra4aHi Br4rqe, He BrrJrlrBarorb Ha 3araJrbHy no3raTrrBHy oqiury

Al4ceprar{ii. Po6ora BuKoHaHa Ha Br4coKoMy HayKoBoMy pieni.

Baaxan, qo 3a pirueHHr arryamnoi i saxrpreoi :a4aui, rKa rroJurae y

o6qpynrysauHi ocHoBHLIX noJloxeHb reoperr4rrHr4x Aocni.{xeHb ra eKcrrepLrMeHT€rrrbHnx

AaHLIX npoqecin e:aeNdoAii roNauoHeHria a3orHoKr4cnoro oKr4cHr4Ka po3rrvHaMu

xap6aui4y ra po:po6neHHs eKonori-{Ho 6esue.{Hoi rexHoJrorii yrnni:aqii uelanxy, a

TaKo)K MeroAr4rrHr4x npouosuqifi qo,qo KoMnJreKcHoro oqinrosaHHr eroloriqnHx

nacni.qrin nia MoxrJrrBtrx anapiir, A6nees Onexcifi fepuanonzu 3acnyroBy€

lpr{cyAx(eHHs HayKoBoro cryrreur KaHAzAara rexniqnprx HayK 3a cneqialrnicrro

2I.06.0I - eKoJroriqHa 6esneKa.

O$iqifiHzfi ouoneHr

AOKTOp TeXHIqHLIX HayK,

crapurufi uayronnfi cninpo6ituzr

Incrnryry C.I. A:apoe

C,J#,g-^*"
E***6 'U.n QuTou'e"


