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rlepnnru €.rrisaBerrr lOpiinnn
<<Haynoni gac aan eKoJro ro- crl Heprerrrq Horo nilxo.qy ao npoq ecy

yru.nieaqii QocQorincy AJrfl 3MeHrrrenHfl TexHoreHHoro HaBaHTa?rceHHfl Ha

Aonrci"nJrfl))r

npeAcraBJrelry ua s4o6yrrt HayKoBoro crynerrfl AoKTopa rexsiqHrirx HayK

3a cneqizurruicrto 21.06.01 - erolopiuna 6esnera

Anrya.rrrnicrr o6panoi TeMrr. llpnr Aii Sarropin eKoJrori.rHoi ne6egneKg

npLrpoAHa eKocl,IcreMa BTpaqae ctifiricrr ra rrepexoAlrrb Ha oArrH is MolroruBr4x

pinnin icnynaunr, neperBoprorcqucb Ha nplrpoAHo-TexHoreHrry, TexHoreHrry ra
peAyKllifi*ry cl{creMy, B srifi 3pocrae ponb AecrpyKrLtBHr.rx upoqecir B yrvroB€1;1

IIopyIxeHHt roMeocra3y. 3a raKux yl\roB cninicnyBaHHf, A)KepeJr rexHoreHHoro

BTIILIBy ra [p]IpoAHI[x eKocucreM B]rHLrKae 3arpca eKoJrori.rHoro crpecy 3

He3BoporHlrM nacni4roM ropyueHrrf, nprlpoAHoi erconori.rHoi pinuoBarn, 3HrDr(eHHt

pecypuro-6ioreHHoro rloreHlliary 6iocQepu, Aerpa4aqii KoMrroHeHris np4poAHoro

cepeAoBulqa. IIfl posn'rsanHs, IIITX eKonori.rHux npo6levr c) racHi nayrconi

Aocli,.qlKeHHfl y rrorryKax eArmoro ni4xo4y Arrfl, sa6esneqeHHfl pecypcHo-

eQemuBHoro nnpo6nullTBa rlpo4yxrlii, uonoA)KeHrrfl s ix ni4xolauvr, nlo Ao3BoJrlrrb
Bu3HaqurvI Harrpf,Mu i pesylbrarn reperBopeHb Hacd4ris rocnoAapcbroi dslrnocri
y Aosrirri 3 AorprrMaHr{f,M Br4Mor erconori.rHoi 6eguerz.

Tarc, qTIHHTIKoM HerarlrBHoro BrrJrLrBy nupo6rurrlrBa QocQopHlrx 4o6pun e

npupicr o6csris 6ararotoHH€DKHoro ni.ryo4y - QocQoritrcy, qo s6inrurye pinenr
TexHoreHHoro HaBaHTalKeHI{f, Ha eKocl4creuHi KoMnoHeHTrrr B nricurx fioro
cKJraAyBaHHrI, repeB Ir1yloqu nplrpoAHi uexi Qlryrryaqii xinri.rHrirx eJreMeHrie y Hnx,

3oKpeMa roKcrrqHlrx, Sopuyloqr yMoBI{ Aerpa4arlii rp4poAHr.rx crrcreMu.

Orxe, cBoeqacnicrro Ta aKTyuurrnicrro Aprcepr ifinoi po6orz rlepnnm

Erlisaseru lOpiinnu e norryK HayKoBoro ui4xo4y Ao BrrcHaqenHr uanpanrin

caMoAosimHrx upoqecin, qo crplMyJrrcrorb rrplrpoAHe ni4nonJreHHr KoMroHeHris

eKoct4creM i san4rrz IIboMy cnplrf,rorb 3HLDr(eHHro HaBaHTDT(eHrrfl Ha 4onrinlr,
ga6egneqyroqu poepo6JreHHfl eKoJrori.rHo 6egneqHrlrx npoqecin yrzlieaqii B

rexHoJrori-f,x 3axr{cry HaBKoJr}rruHboro c epeAoBtrrqa (HC)

Arryarlrnictr reMu Aucepraqifiuoro AocriAlKeHHf, ni4rnepAxcyerbcr fi ruu,
qo BoHa nos?s3aHa 3 npioputrerHlaMlr HarrprMaMra po3BrlrKy HayKrd i rexniru B

Vrpaini Ha uepio4 to 2020 p. 3 po3Airry <PaqioHzurbHe rpLrpoAoKopucryBaHr{D) i
crpareri.rHzlvl Harrpf,MoM iuHonaqifiHoi Ai.f,nrHocri B Vrcpaini na 20lI-2021 pp.
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<<Illzpore 3acrocyBaHHfl rexHoJlorifi 6inrm qucroro nupo6nurlTBa ra oxopourr
HaBKoJrr{rrruboro rprpoAHoro cepeAoBrrrqa). Po6ora Br{KoHana ni4noni4uo Ao rnaHy
HayKoBo-AocJIiAHutx po6ir rca$e4pz rpLIKJraAHoi erconorii Cyllcrroro Aepx€BHoro
yHinepclltrery, noB't3aHl[x is reMar]r aMu <<Pospo6ra uusxin noninureHrrf,

eKoJrori.rHol cnryaqii uicr i nponallcJroBrrx 3oH>) sri4Ho 3 HayKoBo-Texrri.rHoro

rporpaMolo MiHicrepcrBa ocsiru i ayrcu YrpaiHn (Honrep Aep)Kpeecrpaqii
01 1 1U006335) Ta <<3nzxeHH.f, TexHoreHHoro HaBaHTDKeHHT Ha HaBKoJrLrrrrHe

cepeAoBplnle ni4npneMcrB xiuiuHoi, MaruHHo6y4innoi rpoMrrcronocri Ta

renJroeHeprerlrKr,D) (nouep Aep)Kpeecrparlii 0 1 1 6U00 660 6).

Hayrcona HoBrrBHa Arrcepraqifinoi po6orn. Bi4nosiAHo Ao Merlr po6orz s

pospo6rz ra o6lpynryBaHnfl HayKoBLrx 3acaA eKoJroro-crrHeprernqHoro ni.4xory
IrIoAo eKoJloriquo 6egne.IHoro noBoAlKeHHr 3 ni4xo4aMlr Ha npnrua4i crBopeHHfl

TexHoJrorifi KoMrIJIercHoi yruuisaqii QocQorincy B crrcreMax oqruleHHt
KoMrroHenris 4omimr oAepx€Hi rari HayKoBi pesynbrarLr:

Brreplue:

pospo6JleHo eKoJloro-clrHeprerlrrrHi sacaAu anarrisy rexHoreHHoro B[nuBy
naicqr cKJIaAyBaHHf, siAxodn Ha rrplrKJraAi pesynrraris AocnipreHb none4iuxH

Qoc$orincy ra ypaxyBaHHt cllHeprerlrrrHlrx xapaKTepr,rcrrrK po3Br,rrKy eKocucreMrr

na pisHnx pinnrx ii opranisallii B yr\roBax HaKouuqeHHrr Macpreis ei4xoais y HC;
poppo6neHo eKoJloro-cl{Heprer}IrlHi gacAAu oqiruoBaHHr pinHr 6esue.rnocri

yrzrisaqii siAxolis Ha rprrKJraAi QocSoriucy npu Br{Kopr{craHni fioro rK
naiHepanbHoro Hocis n 6iocop6qifinux rpoqeca( 3axrrcry KoMrroHenrie 4onrirmr;

BcraHoBJIeHo eKoJroro-cuHeprerruui naexani3Mrr yrBopeHHrr 6ioarrnBHoro
rporuapKy y QocQorincononry uocii y rpoqeci o.ruqeHrrn si4xilHr.rx rasis sia
cnoJryK ciprn AJII 3HLtlICeHIrf, TexnoreHHoro HaBaHT€DKeHrrfl Ha arMocQepne nonirpr;

Bn3Harreno eKoJloro-c Heprerr.rni uexani3Mlr nu4ileHHr QocQar-ionis y
pi4zHnifi Qasi B rpoqeci cyruiuroi aHaepo6noi cra6inigaqii MyJroBrrx oca4in ra

QocQoriilcy 3 MeroK) 3HrlxeHHttr rexHoreHrroro HaBaHTDKeHrrfl Ha riapoc$epy,
niAnnIqeHHfl eQerrnsHocri oquqeHHr na 6iocrauqirx uicmrrx qrrcHr.rx cropyA;

Bu3HaqeHo cllHeprern.rHi 3aKoHovripnocri sN,riH Qparqifinoro cKJraAy

BDKKLrx vreranie (BM) 3 yrBopeHlrf,M crifrcoi Hepo3quHnoi $parqii B crrcreMr4

qpyHr rrairpo6nuft 6iorr,r 6ioronano3ur> Ha ouroei oBLtx oc44in ra
QocSorircy B rlpoqeci perraeaiaqii sa6py4HeHr{x qpynrin ig Meroro 3Hrr}KgHHt

TexHoreHHoro HaBaHTaxeHrrr Ha {pyHroezfi KoMlJreKc;

na6y"rrn noAaJrbrrroro posBrrrr(y:

MoAeJrrcBaHHf, Mirpaqii BM y rexHorenuouy rini SocQorinconoro ei4nary
ra {pyHri s ypaxynaHl{nM rrpoqecy 6ionzJryroByBaHrrfl KoMrroHeHris QocQorincy.



IIpa nrrlrr He sHarreH Hfl oAep]r(a H rrx p$yJnrarin.
1. Pospo6neHo TexHoJrorirc BrrA€ureHHrr croJryK QocQopy 3 MyJroBr.rx oc44in sa

AgroMorolo 4uri4parHoro QocQorircy B clrcreMax auaepo6noi uirgo6iorori.rHoi
cra6inisaqii, IrIo pcnrtAaerbcfl tK salcrrzszfi eJreMeHT crparerii noBoA)r(eHrrff 3

sip(o.qaMn B VIgaiHi fi Mo)Ke 6yru BrrpoBaA)KeHa Ha icnyro.rrur i npoeKToBaHr,D(

cnopyAax 6ionori.IHoro oquIqeHlrf, KoMyHalrbHo-no6yroaux cri.rHrD( BoA. OcnosHi
nplrHllrrrrr rexHolorii 3axuqeni uareHToM Yrqpainu Ha KopacHy MoAeJrb.

2. Pospo6Jleno rexrloJlorirc 6ioxinaiqHoro oKr.rc#eHrrf, crroJryK ciprn ra3oBr{x

nororcie ig BLIKopucraHHtrM nriHepzurbHoro Hociq Ha ocHoei QocQoriucy, qo
Ao3BoJrte ga6egreqllrrr oquuleHns 6ioriBy Ao 6iouerarry 3 yrBopeHrrflM 6iociprz arc

no6i.Inoro npoAyKTy oquqeHl{fl. Ocnonni upnnqur:lu rexHoJrorii Ta KoHcrpyKrlifine
piurennr 3aerrqeni nareHToM Yrqpainu Ha KopLrcHy MoAenb.

3. Pospo6neno cnoci6 inauo6irisarlii nairpoopranislriB y Maci Hoci n Ha ocHogi

TexHoreHHlrtx ni4xo4in, qo Ao3BoJrte BuKop[crar]r rparryJrlr yrunisoBaHoro

QocQorirca B qpollecax pel(yJrbrunaqii ra penae4iarlii sa6py4HeHr.rx 3eMeJrb Arrfl
niAezlqeHHfl arpoeKorori.IHoro eQercry. OrpzrvraHo nareHT Yrpainvr Ha nurnori4.

4. Pospo6neno rpaKrlluni percoMeHAauii qoao Bnpo aA)KeHrrfl y Br,rpo6nuqrso

eKoJlori.rHo 6egne.rHlrx rexHoJrori.rHr.D( piruenr s yrulisaqii QocQorircy. ,{ocni4no-
npoMlrcJroBrrMLr nznpo6yBaHHf,Mlr rexnolorii 6io4ecylrQypnsarlii 3 BrrKopucraHrrf,M

naiHepanbl{pro" Hocis 3 QocQoritrcy, npoBeAeHnMLr Ha 6agi Cyrracrrcoro ru{fi
(MIHAIIb) u.CW, ni4rnepA)KeHo ii rparles4arnicrr (aKr BrrpoBaA)r(eHrrf,

18 nucrorraAa 2016 porcy).

5. YupoBaAx(eHo B HaBqamnufi npoqec raQe4pn npnrn44Hoi eronorii
Cyrracrroro Aep)KaBHoro yHinepclrrery M ToAuqHi noroxeHHf, rr,roniroplrHry crarry

sia

KoMloHenris eKocl4creMlr e Ndicqtx cKJraAyBaHHrr QocQorincy, MaTeMarrrquy MoAeJrb

npoqecy yrulisaqii QocQorincy B clrcreMax oqurqeHHn ra3oBrlrx ra pi4rm
cepeAoBlru, cnoci6 yrunisaqii ronrrro3LtrHr{x Marepianin Ha o Hosi QocQorincy ra
ismnx eiAxoAie y npoqeci penaeaiaqii rprpoAHo-aHrponoreHHrrx

sa6py4HeHrrx BM, inxeneprry MeroALrKy po3paxyHKy KoHcrpyKrr,rBHax

anaparin ra la6oparopHo-eKcrepuvrenramni naoAed AocripKyBaHrrx npoqecin y
Arlcqurniru <Myniql4raJlbHa erororirrHa AirruHicrr>>, <<Xirr,ris feocr{creM)),
<<Texnoerolorin>, <<EuioeronoriD) Ta <<Erorori.rHi 6iorexnonorib (arr
BrpoBaAlKeHHrr nia 18 .pyao 2018 porcy).

OcnoeHi nolo)I(eHlrf, pospo6JreHoro eKoJroro-cuHeprerrrrrHoro ni4ro4y 3

yrruisallii siAxoAin g Bl,IKopvcraHr{f,na ix naAani y rexHorori-sx 3axr,rcry 4onrirrr
noAaHi Y AoruaAax ua 16 nrixnapoAHrD( HayKoBo-rpaKrlrrrHr.rx ronsepenqirx.

narrArrraQrin

napaMerp1B



Crpyrrypa ra o6csr Arrceprarlii'. ,{uceprarlir cKJraAaerbcr 3 aHoraqii,
Bcryny, ceMr{ pos4inin, BucHoBrcis, cnucKy BrrKopncraHax Ax(epeJr, rqo uicrurr
28.6 nafinaenyBaHb Ha 33 cropiHra>q ra 24 p.oparKn Ha 109 cropiHrur.3aramHzfi
o6csr Arrceprallii craHoBvrrb 460 cropiHor, 3 rKrfx ocHoBHoro TeKcry

278 cropinor, po6ora nricrlrrb 1 1 1 pncynrin ra 23 ra6nnqi.
y ncryni o6lpynroByerbct aKTyalrrHicrr reMrr A cepraqii, csoplrynboBaHo

Mery i gaAa.ri locniAx(eHHrl, HayKoBy HoBrr3rry, rpaKTlrqHe 3HaqeHHf, oAepx(agrD(

p$ynbratin, oco6ucrufi BHecoK s4o6ynaqa, anpo64qia p$yJrbrarin i roporKo
BLrKJraAeHo ocHoBHi noloxeHHr Arrceprarlii.

y reprloMy pos,.qi"rri na4ani pesynbrarlr auzurir qHoro Aocni.pr(eHHfl
HayKoBlrx rry6liraqifi i reoperllrlHo-npalcruqnrirx Aocnipr(eHb rarrysi HaKorvqeHHfl

y Aosrinri silxoAie nupo6HLIrIrBa ra npo,qyrrin, u1o Brrroro leui Ha ocnosi qnx
siAxolin, upu ix szroplrcraHHi sr BroprrHnoi cnpoBrrHrr. AnropoM Arrcepraqii AylKe

Aer€ulbno po3nltnyti rexHoJrori.rni pirueHnr qoAo yrulisaqii QocQorircy i
HanptMtl BllKoprcraHlrf, npo4yrrin 3 H6oro y pisnrx rarry3f,x eKoHoMira.

Bndneni ocHoBHi neAonirur ni4orrallx rexHoJrorifi yrunisaqii $ocQorincy 3

ToqKrl 3opy eKoJrori.rHol He6esneKrr, 3a3HaquBrrru rari HerarusHi serlrqa:

- 3HaqHa BrrTpaTa TerrroBr.rx, eHepreTlrrlHllrx pec)pcis Ha oArrHLtqrc npoAyruIii;

- yrBopeuHt cri.rHax BoA y xoli rpoqecy ni4uunaHrrn QocQorincy sia
BoAopo3qLIFHLIx AotuiuroK, 3acrocyBaHHt peareHrin upn nefirpzurisarlii QocQorincy;

- H€ulBnicrr sHa.rHoi rinrrocri ra3onoAi6Hror szKr,rAis B HaBKoJrLrruHe

cepeAoBrrrqe 3a yI\[oB niAslrqeHHr B]rrparpr fraJruBa, r{o non'tsyerbcr si
s6imrreHHflM nuruAiB napHnKosrx rasin, TaKrlrx rK ByrJreKncnzfi ras i napu BoALr.

Taruu qnHoM, aBTopoM Arrcepraqifinoi po6orz spo6neuo BrrcHoBoK rrloAo

Heo6xiAuocri pospo6rz HoBoro ni4xo4y .4o porn'xsaHrrr eronoriqHo eQerrusHoi
yrnnisallii niaxoAis nupo6HuIITB Ha npurnali pearisoBaHoro uM Texrronori.rHoro

pilueHnr 3 repepo6ru ra yrunisaqii QocSorincy trK BroprrHHoro cr4poBr4HHoro

pecypcy 3 AorpIaMaHHflM sn'rs5rnaufiis, rorcz.Inoi KoM[oHe rr4 y Mit"JroposquHHi

cnoJryKrr, BuJrfreHrrf,M ix ig 6ioxirrairlHr{x qururis y 6iocQepi. Bi4noni4no Ao Mer}r

AlrcepraqifiHoro AocJri4xeHux .rirro BrrcHaqeHi saeAaHrrfl po6oru.
y ApyroMy posqi"rri, po3ruItAuuoqu 3a o6'ercr AocniDKeHHf, TexHorenHufi

BnJrprB ni4nanin QocQorincy Ha AoBrinnr, noAaui nocdAoBHo rruraHHir Bu3HarreHHt

eKoJloro-ririesi.rHoi oqiuru BrIJrLtBy SocQorincosux ni4nzurin a {pynrlr npuJrerJrrlrx

repuropifi. flpoee4enuir 4zQparroMerpu.runir aszurig lpyHrin no6nrsy ni4narry
BvtflBvrB narnnicu pisHLD( 3a crpyKTyporc crroJryK - oKcLtAr4, cynrr$aru, QocQarn,
rap6oHarv\ y rol{y.rucni fi rarnX, Iqo naicrsrr naxri MeraJrr{ (BM), y repmy.repry
tari tK Zn, Cd, Pb. Caue Ha rlrx xinri.rHax eJreMeHTzx aBTop 3yllrrrf,e yBary i



Bu3Haqae MolrJrrrBocri iX isorflqil eil eKocr{creM 3aBArKr,r rpoqecy QoprnryBaHHt
rvro4lrQiroeaHr.rx rparryn QocQorincy. Anropona Auceprauii HaAaerbcr pospo6rca

eKqnepuMeHraJrbHLtx ycraHoBoK ra onlrc Mero4in 4ocliAxenHr npoqecy yrunisaqii

QocQorincy 3 ypaxyBaHHf,M fioro Br{K LrcraHHfl y noA€urbrrroMy B rexHoJrorirx

3axlrcry BoAHTIX eKocucreM i aruocQepnoro uonirpr. Tarci x Molrsrlteocri Ao
rpaHcQopnaaqifinux sNIiH Herarr{BHrrx .rnHnzrie eugHa.reHi rpn BlrKopltcraHni

KoMnoHenrie QocQorincy ra 6ioreHHoro KoMrro3ury na fioro ocHoni e {pyHroBoMy
npoQini. Hane4ena pospo6JleHa gepnnn E. IO. rcorr46ina\ts ocHoBurrx uero4in,
BuKopucraHlrx ni4 uac peanisaqii rcoperrrrrHax ra eKcnepuMeHraJrbHax AocniAxeHb
upoqecin ytunisaqii QocQorincy. y riHrri posairry po6urrcr BucHoBoK rrloAo

Heo6xiAnocri KoMrIJreKcHoro crrcreMHoro Aocnipr(eHHr cuinicnyBaHHrr ni4aalin i
eKocr{creM i ix caruoopraHisarlii s cra6irlisarlierc crarry.

Tperifi porgi.rr HaAae ocHoBHi nonoxeHHfl eKonor -crrHeprerr4rrHoro ni4xo.4y

Ans, oqinrcz pinru rexHoreHHoro HaBaHT€DKeHHr Ha AoBrinrs Ha ocHoni npoBeAeHrD(

eKcrreplrMeHTaJlbHrrx Ta rroJlboBrlD( AocriAlKeHb none4inrH cKJraAoBrirx ni4nanin

QocQorincy crocoBno guiHl{ craHin ero rrcreM}r rplt snrusi Ha Hrlrx rexHoreHe3y,

npoqecie cal,Ioopranisallii ra aBroraranisy, ilpu uocriAosHifi aii pisHr,rx 3a sKicHrNdz

BJracrLrBocrtMu rpotBy Qnyrryaqifi aHTponoreHHoro xapaKrepy rorrlo.
y pos.qiri o6lpyHroByerbct .qoqinrHicm BrpoBarlKeHrrf, i uo.qzurbrrroro

po3BrITKy 3erponoHoBaHoro eKoJroro-crrHeprerrlqHoro ni4xo4y, HarrpaBJreHoro Ha

QoprtryBaHl{fl noJro)IceHb cuHeprerrqnoi reopii rpra posrnr4i eKocncreMHllx

npoqecin ra B3aeMo3€IJrelKHocri rvrix qprHHnKaMrr eKoJroriqHoi He6esueKr,r i
QartopulMlr po3BltrKy npupoAHriD( Ta nplrpoAHo-aHTponoreHHrrrx KoMuoHenrin

Aoerirrs. AsropoM Aprceprallii crBeppKy rbcf,, rrlo 3acrocyBaHH{ rlboro ui4xo4y 4o
uanpruin yrunisaqii eilxolis noe'sgaHufi s rexHoJrori.rHaldu piureHuxrvrr 3

ui4rpuMKl4 i noczleHHn aBToKaronirut.rHax rpoqecie y nepinnoBilKHrrx crrcreMu(
<<ni4nzul eKocacreMll HC>. ,,{erzurrno HaBeAeHo naarepiar uoAo rrpaKTr4qHoro

3HaqeHHf, rlboro ni4xo4y AJrr posn'xsaHHf, frlrraHb noBoA)KeHHfl 3 ni4XO4aMrr Ha

rprrKJraAi yrurigaqii QocQorincy i srroprrcraHHf, vro4zQircosaHoro npo4yKTy 3

Hboro B rexHoJlorirx 3axzcry HC, 3oKpeMa 3HLrlr(eHHf, rrairpaqifinux npoqecin
BalKKrrx ruerariB y fpyHTax.

Y .rernepromy porgi.rri szs.reni uexaHiguz neperBopeH si[xo,.qin Ha ocnosi

Aocni4rl(eHHt rpaHcQopnraqifism npoqecin y cprcreMi <QocQorincosufi Macr,rB

KoMroHeHTrr HC> is 3alrfreHnrM iHcrpyrvreHrapirc crrHepre Kr{ Arrfl, HaAaHHrr Ha

e,.qnnifi nlarQopMi yflBneHHt rrpo Qisnuni, naareMarlrqHi m 6ioxirui.rHi snzqa, rlo
salitHi nil qac pealisaqii rexHoJrori.rHnx piuenr yr nisarlii' QocQoriucy.
BusHa.reHo roJroBui reHAeHqii upufiuxrrr rexrroJrori.rHrx piuleHr yrvnisaqii



QocQorincy 3 orpLIMaHI{f,M Ir,riHepamnoi capoBlrHlr Arrs. cr}rMyJrroBaHrrfl po3BLtrKy

neo6xiAHr{x eKoJroro-rpoQiuHLrx lpyr uirypoopranisN,ris 3 Meroro BrrKoplrcraHrrt

raKoro npoAyKry yrulisaqii B rexHoJrori.rnr,D( cr{creMax 3ix}rcry HC. Anropona

Anceprallii H4AutHo cxeMy AocniAlKeHHr npoqecin caMoopranisarlii qpnpoAHo-

TexHoFeHHr.D( crrcreM Ha ocHosi eronoro-cuHeprer[qHux naexaHisN,rin uineruoBanrrfl

HeraruBnlrx nnnzein (prac. 4.2) i cxenry B3aeMoy3ropreHHr nanpxuin yrunisaqii

QocQorincy B TexHoJlorirx 3txLrcry HC 3a KoHrleuqiero eKo oro-cr4HeprernqHoro

ni4xo.{y (p"c. 4.3) 3 arrroplrrNai.rulrld ni4o6pqir(eHHrrM qirecnprMoBaHoro

BrIKopl,rcraHHfl QocQoriucy B rexHorori saxucry HC ni4uoniruro Ao opranisarlii
npoqecin yrunisaqii siAxolin nnpo6Hr.rrlTBa, rqo fi craHoBrr b ocHoBy rconqenqii
eKoJloro-crrHeprerllqHoro ui4xo4y. HaaaHo inQopnaaqiro crocoBHo .rzHHuKis

eQerrznnocri upoqecin yrunisaqii QocQorincy ra rpoAyKri na fioro ouroei B

TexrroJrori-flx 3€xrrcry HC (ra6r. 4.I) i xaparreprrcrrrKa H gNdis BlrKopucraHrrf,

QocQoriucy flK BToplrHHoro pecypcy y rexHoJrori.flx 3axlrcry HaBKoJrrrruHboro

cepeAoBrllqa 3 ypDryBaHHflM eKoJloro-cuHeprerlrrlHltx uexanigNais (p"c. 4.5). y
pos4ini AeraJIbHo HaAaHo gsir rpo eKcrreprrMeHT€rirrni Aocni4xennfl. y 3a3HaqeHrirx

HarrptM€x yAocKoHarleHb piureHr rrloAo yrunisaq i eiAxo,.qi SocQorincy 3

orpLrMaHHtM nao4uQirosaHoro neBHzM qrrHoM rpoAyKTy Anrfr. BltKopr4cr€rrrrrfl B

crrcreMax 3€xLtcry arrraocQepHoro noeirpr: ra3ooqurqeHHrr ciprconuicnnx rasis B

aepo6norry^6io$inrrpi is rpaHynboBaHr.rM 3aBaHrareHrrflrr,r is QocQorincy.
y ntRrovry porAi.rri na4alro oruc AocniAlr(eHHr npoqecin ra3ooq[nleHrrrr 3

inarrao6irigaqiero nairpoopranisnain Ha ui epanbHoMy nocii, tqo BrrrorosreHnfi Ha

ocnoni QocQorincy, 3 BItf,BJreHHflM i yp BaHHrrM caMoopranisaqifiurx uexanisuin,
sri e cKJraAoBoIo qacrHolo eKonoro-crrHeprerzqHnx 3aKoHorr,ripHocrefi Br,rAaJreHHrr

croJryK cipru is ra3is.

B[sHa.reHa [paKTLtqHa 3HaqnMicrr 3a[po[onosaHoi TexrroJrorii orprrMarrHfl

BroplltHHoro opraHo-uiHepzurbHoro rpo4yKry y BlrrJrf,Ai 6iociprn, srcuit Mae qiHni

eKoJroro-arpoxilri.IHi xapaKTeprIGTuKLr 3a yMopa AocrarHboro pineru po3qlrHHocri,

rqo Ao3BoJrf,e BrrKopLtcroByBaru fioro rK JrerKo3acBorosauufr KoMloHeHT {pynroBr.D(
4o6pnn, peqoBurry QynriquAHoi Aii, sa6egneqyrorrlr no3rrrranHzfi eQerr Nrs,
no3aKopeHeBoro y4o6peHlrf, pocJurH i saxucry ix ni4 rpu6ronrx ypa)KeHb.

y BrrcnoBrcax Ao pos4irry nzrua4eHi ocHoBHi pe ynbrarr{ o6po6ru AaHrD(

eKcrepuMeHraJIbHLIx AocnipKeHb rrloAo eKonoro-clrHeprerrarrHrx eQerrie yrulisaqii
QocQoriucy AJrfl cLIcreM orlllcrKu BuKnlis sil ciprconrvricuux erroBrrH i peauisarlii

rexniqHnx piuleHb 3 pospo6rz aepo6noi ycmHoBKLr Arrfl 6ioxiuiqHoro oqruIeHHfl

ra3oBax nororcis niA croJryK ciprv 3 BrrKopLrcraHHrM 3aBaHTilKeHrrf, s QocQorincy.



Illocrufi pos4in nprlcBrqeHo ocHoBHrIM piureH M rrloAo 3acrocyBaHHt

QocQorincy B cucreMax oqrqeHrrfl cr ris i rrynoBrrx ocaAis nia 6iorenHrx
peyoBlrH. Y Arrcepraqifinouy locriAxeHni sanponoHoBarro BlrKopncrarrr uexaHi3Mrr

caMoopranisaqii B curcreMi anaepo6noi cm6irigaqii MyrroBr{x ocaAin (MO) ga aii
QocQorincy tK rvrinepamuoi Ao6aeKH B rexuoJlori-flx 6ioo.IurleHrrf, is BlrJr5nrenrrfl

crroJryK QocQopy. 3anpononoBaHe rexHoJlori.IHe piuenHx Ao3BoJrf,e orprrMarlr B
npoqeci vrera6oni.rHoi aKTLrBHocri rio6arcrepifi eKoJlori.rHo 6esne.rrruit oprano-

rr,riueparr;nuir rpoAyKT, twrit Mae lrrzporufi crreKTp SacrocyBaHHr B cinrcrrcoMy

rocnoAapcrni ra npoBeAeHHi peqnrui"ry croris npoMLIBHI{x BoA, rqo eigiffiorrcs
Ha craAii ocaax(eHlrfl Ta cyrueHHfl 6iociprn, 3 rroBTopHlIM BrrKopucraHHrM y cucreui
3porrleHur 6ioQimrpy.

3a p$ynETaraMLI AocniAHo-npoMrrcJroBrrD( nnnpo6yBaHb BcraHoBJreHo, rqo

pospo6neni ycraHoBKlr Mzrrorb BrrcoKy eQerrunnicrr, cm6imHicrr po6oum
noKa3Hnrcis B yrlroBax rpuBaroi eKcruryar qii (anr BnpoBaDKeHHrr si4 18.11 .2016 p.).

Hayrcono o6ryyHToBaHo ra AocniAlreHo eKoJroro-crrHepreuuHi ocHoBLr

susimHeHrrn QocQatin B aHaepo6nm yMoBax nia qac cra6irisarlii MO pa3oM is

QocQorincou is Bpa>ryBaHHtM npoqecin caMoopranisallii 4oruiHaHrHr.rx eKoJroro-

rpoQiuHltx lpyr nrirpoopraHisnain ra crrrMyJrroBaHrrrM 4irnrHocri

QocQarouo6inisyraurHr,rx 6arrepiit tls iHrencnQirarlii nu4ineuur QocSar-ioHi" y
pi4unny QqFy. FIaIaHo ornc pospo6nenoi rexrlonori.IHoi cxeMlr pearisaqii upoqecy

yrnnisaqii QocSorincy B rexnororisx 3€xuc BoAHLrx eKocr{creM.
y cboMoMy posgi.ni nugna.reHi eKoJloro-cuHeprerllrlHi garonorvripnocri Ta

uexani3Mrr rpancQoprraaqii B€DKKI{x Nreranie (BM) y np}IpoAHr{x i ruryvHrrur

eKoczcreM€tx Anf, ourzuisarlii ra s6arilIcyBaHHfl )KI4BJIeHH.f, cimcbKorocrroAapcbKriD(

pocJrLrH. 3aguaqeHo rrplrKJraAnwfi xapaKTep rliei upo6neMarrrKrr, rqo crocyerbct
npono3rrlifi BrrpoBaAxeHr{r rexHoJroriqnnx crrcreM i rexnirrH rx saco6is peanisaqii

rpoqecy crrHeprerllrlHoro crrrMyJrroBaHHf, nporeKTopHax Qynrcqifi {pynroBoro
KoMrrJreKcy nil qac pea6iuiraqii rpupoAHo-aHrpororeHHlrx sa6py4HeHrlD( BM
JraHArrraQrin. y reoperruHoMy urasi AllcepraIlifiHoro AocriDKeHHf, y Mexax

pos4irry HaAarro ocHoBHi szKnaAKrr 3 pospo6ru eKoJroro-crrHeprerlFrHoi nao4eli

BrJrLrBy 6ioronano3rlra Ha 3axrcny QyHrqirc {pyHroBoro KoMrJreKcy. 3a

crBeppKeHr{f,M aBTopa po6oru Aarra MoAeJrb Ao3Bonre Brr3Harrurn HarprMrr

rpanc$opnraqii B cllcreMi <qpynr nairpo6nufi 6iou roKcrrKaHr> 3a yrvroB

clrHeprerr.rqH[x [eperBopeHb KoMnoHeHris 6iororrano3]rry 6iornqHoK) cKJraAoBoro

{pyHry 3 yrBopeHHf,M Hu3KH eronoriqHo 6esue.rHax npo4yKTis ssaeuoaii B HanpflMy

ceJreKrznnoi Qirccaqii ionis nrerarin, cyrvricHoi arperaqii opraHo-rrainepanbnr{x

rpynroBrirx qacrlrHoK pa3orra is 6iorcourro3lrroru, 6iocop6qii ra 6ioc4A)KeHHfl BM.
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V garaJrbHrrx BrrcHoBKax naAaui ocHoBHi nayrosi ra reoperl,rrrHo-[pamuqni

p$ynbraru Alrcepraqifinoro AocnipreHHt, HoBrI3Ha orprrMaHlD( pospo6or,

34npoloHoBaHrlrx aBTopoM BBa)Karrr eKoJroro-crIHepreTlIrIHLIM niAxoloM y nupiureHHi

rnraHb yrunisaqii siAxolis 3 ypDryBaHHrrM caMoopranisallii crrcreM <<ni4nan

eKo cllcreMll HaBKOJTTIITIHEOTO C epeAOBlIIqD) .

flonnora BrrrcraAeHnq HayKoBrrx noJro]KeHb, BrrcHonrcin i penoryrenAarlifi s
ony6niKoBaHrrx nparlflx. OcHosHi noJro)KeHHr ra pesynbraru Ar,rcepraqifiHoi

po6orz AocrarHbo noBHo orry6niroeaHi B 80 nayroBlrx rparlf,x, 3 rKr,rx: I
MoHorpaQia B cninaeropcrni, 40 crarefi, 3oKpeMa 24 crami y HayKoBr,rx Qorown<
BLrAaHHnx is nepeniry MOH Yrypainn, 15 crarefi y sapy6ixHrirx HayKoBrD(

uepio4lrrrHrirx BrrAaHH-f,x ra y BlrAaHHflx, rqo in4ercyrorbcr rr,rixHapoAHlrMr{

HayKoMerprqHLrMLr flagavtu AaHr,rx (Scopus ra Web of Science), 1 crarrs - n iunlrl
BrrAaHHrx, 36 naarepianin AononiAefi y s6ipnuKax rpallb IcoHQepeHqifi, 1 uareHr

Yrpainvr Ha sLrHDdA Ta 2 naresrlr Ha KopacHy MoAenb.

AnropeQepar iAeHrn.rnuir 3a sNdicroN,r 3 o HoBHLTMT{ rroJro)KeHHf,Mrir

Arrceprarlii i nosHo ni4o6palKae ocHoBHi it HayKoBo-rpaKrn.rHi p$yJrbrarlr, qo
orpprMaHi s4o6yBaqeM.

Terccr Arrceprarlii HaAaHo yrpaincbKolo texHi.IHolo MoBorc, Marepizur

Alrceprarlii i anropeQepary BLrKJraAeHo B AocrynHifi Qoprr,ri, qo po6lrrb Mo)KJrLrBrrM

ognafioMurTr,rcr"urpoKoMy KoJry HayKoBqie s rr,ratepiaJlaMlr Avrc rpraqifinoi po6orlr ra
aBropeQepary.

3a rvrarepiaJraMr ArrceprarlifiHoi po6orn i astopeQepary rpo6neni rani
3ayBalr(eHHfl:

1. y npaKrlrrrHoMy 3Haq nni oAepx(aHlx pe3ynbratis ni4cyrnr iHQopnrarlit

rrloAo BlrKopucraHrrf, pospo6JreHoro ni4xo.4y B HayKoBrrx 4ocni4)KeHrrf,x rK ocHoBLl

Anfl, BcrarroBJreHrrf, exanislris eronoriqHo 6esne.rHoro cninicnyraHnf, siAxode i
cKJraAoBr{x eKocltcreM rrplrnefnr/rx Ao H}rx repzropifi, Hanpxuin yAocKoHaJreHrrf,

yruniearlii eiro(odn ni4uoniruro Ao,raK Ha3BaHr{x eKoJloro-crrHeprerr{qHrrrx eQerrin y
cucreMi <<qpyHr rvrirpo6uuit 6iorvr roKclrKaHT), a caMe rle e HayKoBrrM

AocsrHeHHrM aBTopa Alrcepraqii, sa fioro )K crBepruKeHrrf,M.

2. Ha crp. 52 repruoro pos4irry HaAaHo raK Ha3Barry <<Elor<xervry

rnacnQircarlii Ta xapaKTeprrcrlrK nzrur4in>>, 3 sroi He sposyruiro ra B rercri He

HaAaHo, 3d IKLIM urepiena BIa3HaqeHo rnacn$iraqiro LCA, rKe BoHa Mae

siAHorueHHfl AIrs, noAaJrbrrroro QopvryBaHrrf, eKoJroro-cuHepreruqHoro ni4xo4y

yrnnisaqii nirp<oais.

3. f,trcnfi 3s's3oK Ha AyMKy aBTopa cllHeprerrIKa Mae 3 TexHoJrori.rHrrM

TT

pirueHn-nM qlr s upufiHflrrsM pirueunx eiAnoniAHo Ao fioro crBepAx(eHrrf, na crp. 82



IrIoAo BzKopucraHrrt QocQorircy tK nrinepanrnoi c4poBurn Anr Br4roroBJreHHt

uinepanbHriD( Ta opraHo-uinepzulbHlrx Hociie Arrfl. po3BrrrKy KopLrcHrD( eKoJroro-

ryg,$i.rHutx rpyn naixpoopranisnrin . . ..n cneKTLrBHuM e pospo6JreHHfl eroloriqHo
6esneqHoi KoHllerqii yrunigaqii QocQorircy Ha ocHosi eKo oro-cuHeprerr4qHoro

ni4xo4y?

4. V .rorvry rloJlf,rae 3Bts3or uix [ocraHoBKoK) 3aAaq AocniDKeHHr, a caMe

<cQoprvrynaru eKoJroro-cuHeprerrrqHi saca4u oqiruonaurrfl pinru rexHoreHHoro
HaBaHra)ICeHIrf, Ha 4onrillr si4 QocQorincosrx ni4gzurin>> pos4inonr 2, swtit

h posruxAy AeraIIbHo rexHoreHHoro BnJrr4By QocQorincy Ha rrpr4po.qninpucBflqeHrrl

KoM[oHeHTrr Aosrcinrr?
5. OcrinrKu B)Ke Ha cr4Aii ercneprrMeHT€rJrbHrrx A cri4in y po6ori gasua.reHi

ruaczqHi rIpoflBLI c€tMoorlzrlenHr rpnpoAHltx qpyHrin 3a pa>ryHoK <<...pisHnx 3a

crpyKryporc crIoJryK (orccu4z, cynrQaru, Qoc$ara, rap6onarn), y roMy .rzcri ir
TaKIrx, rqo vricrflTb BM, y nepuy qeply, - Zn, Cd, Pb, npo qo cniAqurb eJreMeHruzfi

aHaris npo6 lpynrin, HaBeAeuufi y ra6nw\i 2.1>>, ro qoMy BoHr.r He BpaxoBani sr
crnaAosi Ir4Azuri B opranisarlii craHeprerz.rHoi crrcreMu

BUTCHOBKT.T npo nasnHicrr [pocrr{x colefi norpi6Ho

p e Hrre u Q ryBp Lr o rI e HrHr{M

AepvBarorpaQirlHoro ananiay, peHTreHorpaQi.uroro, Hy ax Hisrc eJreMeHTHoro.

6. He KopeKTHo BrlrcHarreHo (y sillireHor\,ry
MeroAoM nnrvriproBaJrz eN,ricr ueranrin.>>

orpzMaHoro crrrHany i4euruQiryrorr cKJraAMeroAoM ni4noni4no Ao

xoqa 6 pospaxoByrorb.

7 . Ha pvcynKy 3.5 Halalara cxeMa g QoprnryBanrrfl crrcreMu <<AHrpororeHnuit

Qamop>>, stcvrit 3a crBepAlKeHHflM aBTopa Alrceprarlii cnpr4quHf,e po3Br,rroK

caMoAosinrHrx npoqecin, xri qacrKono ni4Hocrrbcr Ao caMooqlluleHrrf, nprrpoAHriD(

cprcreM, a qacrKoBo e HarrprMoM suiH, aJre He Bu3HaqeHo ni Ha cxenri, Hi Aarri y
tercri, IKI4M rIlIHoM IIi npoqecu iAeHruQir<yrorr i sirurocflrb Ao npoqecin
reperBopeHHf, i npoqecis gNdiH (anropcbKa rnaczQiraqir Ha prrc. 3.5).

8. He sposyrraini 3 rIoHItAy rfiacurrHoro BLrKJraAeHHrr rronoxceHb cnHepreruKrd

Qpas" reKcry Ha crp. 133 (y roHrercti crrneprerlrKlr c aAuicru AunauiqnriD(
neperBopeHb posn'rsyerbcfl qepes nprr3My clrHeprerlrqHoro eQeKTy.. ..)), <<Currrepria

[poeKTyBaHHt B npuKJraAHoMy acneKT. . ..)), qo BoH]r o3Harr€lrorb, e rlboMy Aecb
norcHeHHr rprr pospo6qi ni$oAy.

9. IIlo craHoBrIrb (cl{Heprerr{qHi uexanislrz po3BHrKy npupoAHo-

aHTpo[oreHHritx [poqecis>, rqo o3Haqae (eKoJroro-c]rHeprerz.rni AocniDKeHHs
naictstr eKcreprrMeHT€urblry cKJraAoBy B paMKax HayKoBo-Teoperr{lrHoro ni4xoAy),
tKoro ni4xo4y, Ao qoro, Ha 6asi qoro qlr B Me)r(ax sroi MeroAonorii?

<<sirBar

po6uru
lpynr>? A

3a AaHlrMrr

Qinrryari
3a AaHuM

cylrirui qu
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10. IloqlrHaroqn 3 pinnnrus 3.6, y noAarrbrrroNtry rr,rarepizuri rercry ni4cyrnifi
NrexanisN,I 6ygs-nKlfx 3a3HaqeHlltx Barrau rpoqecin sr 4onimunx i crrHeprer]rrrHax,

ro$ro cnpflMoBaHllM Ha AoctrHeHrrf, pinnonaru a6o cmnocri?
I 1. I{irani ra KoHcrpyKrrIBHi piruenHr 3 Br,rKoplrcr Hr QocQorincy y nnrnr4i

rr,ro4nQinonannx rparryJl tK cru44onoi 6iorexnonorifi oqr4rrleHHrr nmn4in, crorie
aBTop f,Kl{Mocb qI,IHoM [prlB'nzye Ao KoHqenqii eKoJroro-c]rHeprer]rrrHoro ni.qxo4y,

ale ni 3 pprcyHlry 4.3, ni .qari 3a reKcroM He Bu3HaqeHo, rr1o rle 3a KoHrlelqis i n
tloMy ii cytnictt, tKrrM qr,IHoM sa qierc KoHrlerqiero BqraHoBJrroerbcr eQerrrenicrr
npoqecin ytunisaqii QocQorincy (rarca iHQopnaarlir ni4cyrHr y ra6l. 4.1, xoqa
crBepA)Kyerbcs y reKcri) i sr uoriu qe noB'r3aHo 3 cprHeprerlrKoro.

12. B asmopeQepami i ncryui Allcepraqifinoi po6oru nayrconufi pinenr
orpvMaHlfx reoper]rtlHlrx i nparrurrHltx pe3ynbraris HeAocrarHbo 3Hanyqe

Bz3Haqelautrt aBTopoM, xotla podoma Mae iuuoeaqiiluuil xapaKmep, uicrrrrb Bnepue
BcraHoeneHi naroui cKJraAoei roNdnJreKcHoi nepepo6rcu ei[xolin, nepeBarn crrcreMra

B eKoJrori.rHonry i cnoxuBrloMy ceHci, cr€rrroBlrrb rIiJry Hu3Ky AocliAxeHb, ari na4aHi

y 6araroqucerbHlD( rry6nircaqirx, u1o, H€DK€rJrb, y3araJrbHroroqlrM qr.[HoM He HaAaHo

nicrg pos4inin.

BlrplrurrTrr rrr4TaHHt

eKoJroro-eKoHonaiuny

parlloHaJrbHoro

eQemueHicrr

Brasqgi ne4ouiru He BrJrLtB€lrorb a 3ar€ubrry no3rrrlrBrry oqinry saroHaHoi
po6orz i sHa.IHi HayroBo-npaKrr.rni pesyJrbrarlr 3 po3po6rn rexHoJrorii pznisaqii
siAxolin nupo6HrIIITB, tKa Ao3BoJIte 3HLr3Lrrr{ HerarrrsHrrfi BrrJrr{B Ha eKocucreMrr,

cro)KrrBaHHfl pecypcin, pe€urbHo uiAslrrqr4TLt

roBoA)KeHHr 3 si4xoaaMrr. ,{zcepraqifina
po6ora 9epnum E.IO. Mae inHonaqtitnuft xapaKrep, rpouosuqii, sasHaueHi y po6ori,
nzrnaAeni Bneprre, sa3Ha.reHi TexrloJroro-TexHiqni piruenna sHafilrurlr peaJrbHe

BrrpoBaAlKeHHr ra Marorb eKoJroro-eKoHolri.rHHft e{ercr.

AemopeQepam i duceprnaqiilna po1oma euroHaHi Ha BncoKoMy

upoQecifiuorry pinni, noAaHi y .rirrcifi ra nori.rHifi nocni4oBHocri ni4uoni4no Ao
nzpiureHHr ocHoBHoi uerz AocliAxeHnrr.

BucnoBon. ,{zceptaqifiua po6ora gepunm enigaeern lOpiinHu <<Hayroni

saca4u eKoJloro-cllHeprerllqHoro ni4xo.ry Ao rrporlecy yrznisarlii QocQorincy Anrfl.

3MeHrueHHfl TexrroreHHoro HaBaHTax(eHHn Ha AonrilJrn) 3a cnoirra guicrou
ai4noniAae racropry creqizurrnocri21.06.01 - erconori.rHa 6esnera; e 3aBepueHoro

HayKoBo-AocJri4noro po6ororo 3a HanpflMaMrr <<Pospo6xa HayKoBr{x uero4in
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AocniAxreHHs KoMrrJreKcHoi oqinrn ra rrporHo3yBaHHr BrrJruBy rexHoreHHoro

sa6py4HeHr{r Ha HaBKoJrLrrrrHe cepeAoB}rlqe ra JlroArrlry), <<YAocroH€ureHHr HaflBHrlx,

crBppeHHr HoBax, eKoJIori.IHo 6esne.IHax rexHoJloriqnrx npoqecie ra
ycrarKyBaHHr, rqo sa6esnerryrorr paqioH€r.JrbHe BLrKopI{craHHfl nprrpoAHrrx pecypcin,

AoAepxaHHr HopMarzsie uri4nuBax nnnnniB Ha 4onrinm>.

,{vcepraqifina po6ora ni4nonilae BLrMor€IM uyHrctiB 9, 10, 12 ra 13 "floprAKy
lprrcyA)KeHHfl HayKoBrfrx cryueHin" sri npe4'xBJrrrorbcr Ao AoKTopcbKriD(

Arrceprarlifi, a s4o6yBaq - tlepHnu enisasera IOpiinna gacJryroBye nprrcyAxenHs ifi
HayKoBoro cryrerrf, AoKropa rexHi.rHrD( HayK 3a cuerli mnicrro 21.06.01 -
eKoJrori.rHa 6esuera.

OQiuifisuit orloHeHr,

AoKTop rexni.IHax HayK 3a cueqizurrnicrro
2I.06.01 - erorori.rHa 6esuera (rexHi.rHi nayrcz),
npoQecop raQegpn nporparvrHoi inxenepii ra
iHQoprr,raqifinnx rexHoJlorifi yrpaBniHns IITy
(X[II) r"

IliAnucu sanipxto

B.reHlrfi cergerap HTV <

T. B. Kosyu

O. rc. 3aronopornufi


