
Biaryn
oSiqifiHoro orroHeHra Ha Ar4cepraqifiny po6ory

rlepnnIrt €"rrisaBeru IOpiinnu
Ha reMy <HAVKOBI 3ACAM EKOJIO|O-CI4HEP|ETIIIIHO|O rumOAy' AO TIPOIECy vrr4Jrr3Ar-Ui OOCOOfrrrCy [nfl3MEHrrrEHFUr

TEXHO|EHHO|O HABAHTAXEHHTI HA AOBKIJIJIA>>,
rIoAaHy Ao cneqianigonauoi s.reHoi pa1u A 55.051 .04 sas4o6yrrx HayKoBoro

cryrreHr AoKTopa rexHi.rHrax HayK 3a crreqizurruicrro
21.06.01 - erconori.rHa 6egnera

Anrya.rrrnicrr o6panoi TeMrr. 3Ha.rHa iimricrr sapy6ixHprx ra
nir.IHsHfl:avIx po6it ni4otua s upo6reMarrrKr,r AocJri4xenHx BrJrLrBy Qocsoriucoer.Tx
siAxoAis Ha KoMTIoHeHTI{ 4onrirJrfl B rraicqxx ix crraAyBaHHrr. Are 3aJruuraerbct
He nupiuteua npo6leMarl{Ka eKoJlorisaqii rexHonoriqnux upoqecin yrzrisaqii
QocQoriucy, qo rorpe6ye QopryBaHHn eAr4Horo HayKoBoro ni4xo4y.

EroczcreMy BalKJTI{Bo po3rn fl,raru xr ni4rpury repMoAuHarui.rHy ctrcreMy,
B srciir rocrifiuo ni46ynaerbct rpaHc$ep eneprii ra peqoBLtHkr is sosHirrHboro
cepeAoBlalrla, 3oKpeMa roKcLrqHprx, qe MoxJrLrBe rrpu sa4i*ri incrpyuenrapiro
cLIHeprerI4KI{. Bi4orrai 3axoAl4 3MeHrueHHtr HaBaHTa)KeHHrr Ha 4onrillr e

pecypcoBl,ITparHuMu i ne BpaxoByrorb cr4HeprerlrrrHlrx upoqecin [eperBopeHHt
siAxoAi" y rppIpoAHpIX KoMroHeHrax eKocvcreMr. flpu rlboMy rqopi.ruufi npupicr
HarpoMaAXeHHt SocQorincy y csiri cflrae I20-I30 MJrH. r., a MacoBa qacrKa
yrurisallii He repeBurqye I0 %. Y qefi qac Ha repraropii Yxpainu HaKonurreHo
6imure 55 vrnu. r.

y .H,IceprallifiHifi po6ori nzpiuryerbc.s aKry€urbHa upo6leua 3Hr.rlKeHHt

aHTporofeHHoro HaBaHTa)KeHHfl, Ha 4onxirrs eiA rraicqr cKJraAyBaHH.s Qoc$oriucy.
Tar, po6ora ni4uoniAae npiopzrerHlrM HarpflMaM po3BLtrKy HayKrr i rexuirz B

YxpaiHi sa nepio4 to 2020 p. s pos4iry <PaqionzurbHe rpLrpoAoKopucryBaHHn) i
crpareri.{Hllla npiopnrerHraM HanprMaM iHuonarlifiHoi Aiqmnocri B Yrcpaini na
20111021 pp. <IIInpoKe 3acrocyBaHHf, rexHororifi 6imu qvcroro Brapo6Huqrna
Ta oxopoHr{ HaBKoJu4rrrHboro npupoAHoro cepeAoBHrrID). Boua Br4KoHaHa

ni4uoniAno Ao nnaHy HayKoBo-AocniAnzx po6ir ra$e4pz npzrua4uoi erororii
Cyucrrcoro Aep)KaBHoro yninepclrrery, roB'r3aHzx is reMarr4KaMv <<Pospo6ra

ur.sxis uoriuureHHr eKonori.rHoi cnryarlii rr,ricr i upoirardcJroBLtx 3oH) griAHo 3
HayKoBo-rexHi.rHoro rporpaMoro MiuicrepcrBa ocsirz i nayxn Yxpainu
(uovrep Aepx(peecrpaqii 0111U006335) ra <<3uprxeHHrr rexHoreHHoro
HaBaHTa)KeHH.f, Ha HaBKoJn4rrrHe cepeAoBr4rrle ri4uprEeMcrB xivri.ruoi,
Marrrr.rHo6y4inHoi rrpoMktcJroBocri ra rerJloeHeprervrKvl>> (HoIraep Aepxpeecrpaqii
01 16U006606).

3 ornsAy Ha BLrrqe 3€BHarreHe, po6ora rlepHuu e.IO. e aKTy€ubHoK) i
HarpaBJreHa Ha nzpiureHHrr oAHcro 3 nafisaxrusimux rrr4TaHb $optyBaHrlrl
HayKoBvrxsaca[ eKonoro-cr.rHeprerilqHofo uiAxoAy rrloAo eKoJrofiquo 6esne.rHoro
rroBoAlKeHHr 3 siAxoAaMu Ha npurna4i pospo6ru rexHoJrorifi KoMrrJrerccHoi

CYMCbK H FI,UE PX(AB H H TI
YHIBEPC HTET

"l2IPAT|IIgl 20

yrzrisaqii Qoc$oriucy B cr4creMax oqkrrleHHr KoMrroHeHrin 4onxirrq.



3ara.rrsHa xapaKTeprcrlrKa Ancepraqifi Hoi po6orn.
,{ucepraqis cKJlaAaerbcf, is aHoraqii, Bcryrry, 7 pozgirin, BracHoBrin, crrr4cKy

A)KepeJI nireparypz, srcuit naicrzrr 286 HafirraenyBaHb Ha 33 cropiurax ra 24
AgAarKvr Ha 109 cropiHxax. florlnufi o6csr Arrceprarlii craHoBurb 460 cropinox,
po6ora naicrnm 111 pzcynris ra 23 ra6rLuqi.

3rvricr Allcepraqifinoi po6orvr ra crprJrb ii szKn a$a:gl:Hfl. ni4uoni4arorr BLrMoraM
Arecraqifinoi roleriT VrcpaiHIa Ao Ar4cepraqifinzx po6ir Ha s4o6yrrr cryrreHt
AoKropa HayK 3 rexni.rHllx cueqianrnocrefi. PogAilu po6orz MeroAr{qHo
floB'fl3aui ra rori.rHo BI{KJra4eui, alre rro o6cxry ra QamnqHoMy HaBaHTDKeHHTo

BoHLI ne pinHoqiuni. a

y ncryni o6lpyHroBaHo aKryulJmHicrr HarrprMy AocniAlKeHb ra y
ni4uoni4Hocri 4o icnyloqux BpIMor y AocrarHboMy olcxsi ezKra4eni gaHi rrloAo
HayKoBoi Hosu3Hkr ra rlpaKrra.rHoi IlinHocri po6orn, nzcniTJreHo ni4orraocri rpo
anpo6aqiro pesyJrbraris ra ixne BrrpoBaA)KeHHrr, oco6zcruft BHecoK aBTopa, a
TaKo)K orILIcaHo ocHoBni uolo)KeHHrl Aprcepraqii, qo nporroHyrorbc.f, Ao 3axkrcry.

repepo6rz QocQopurosoi crtpoBn:nu Ha 4onrcirnr. IlpoaHarisoBaHo AoclipKeHHt
sa6py4HeHHt 4onrillx nuacri4or eil r4roro cKJraAyBaHHt
Hafi6ilbrrra ne6egueKa uos'.s3aua 3 HaAXoAlKeHHrMr4 xiNai.rHzx

Soc$orincy.

V posqi"rri 1 rpoBeAeHo aHzutis .qocniA)KeHb BuJr By rrpoqecy nu4o6yrrcy i

AOMlrrroK, rrlo
r,tictsmcs B Qopvri BoAopo3ru4HHr{x ra JrerKLrx cronyK. Yrsopeuuir Qoc$orinc
craHoBt4Tb 3HaqHy eKoJloriuny He6esueKy nHacli4ox 3€urkt roeoi KkrcJrornocri,
rpLtcyrHocri cnoJryK Sropy, nair<poeJreMeHris i BM. IIi 4ouiurcLr HaAXoAf,rb y HC
- arMoc$epy, rpyHr, ui4senani i uosepxHeBi noAz.

llpope4eHo aHaris Aoc.f,rHeHb 3 rraiHiN,risarlii Herarr4BHoro BrrJrLrBy
TexHoreHHLIX ruacvsis QocQoriucy ra Hauprnrin pospo6reHHq rexHoJrorifi
orpLIMaHHl 3 Hboro roBapHoro rpoAyKTy. Bz4ileHi ocHoBHi ue4onirn ni.qoMux
rexHoJlorifi yrulisaqii SocQorincy 3 roqKl4 3opy ix eKoJroriqHoi ne6esueKr4.
BcranoBJIeHo, Iqo eKoJroriqHo 6esne.rHe rroBoA)KeHHr 3 SocQorincovr uorpe6ye
SoptyBaHHt eAI4Horo HayKoBoro ni4xo4y, rqo BpaxoBye cvHepreru.rHi
uexaHi3MLI po3Burl(y npoqecin B eKoct4creui Anfl QoptnryBaHHs HarprMy
repepo6leHns ra yrHJIisaIIii QocQoriucy rK BropLtHHoro clrpoBkrHHoro pecypcy 3i
sn'lsynaHHf,M ToKcl4rruoi rou[oHeHTu y MilJropo3rrr.ruHi cuonyKr,r ra BwrfreHHqN{ if
is 6ioxinai.rHzx rlzxnie neperBopeHHs eJreMeHrin y 6iocSepi.

flpone4enuit aHaris Aossonzs cQopnayruoBaru 3aBAaHHr i ocnoeHi erarrpr
,qocripreHb.

Poslir 2 AkIceprallii rlpkIcBf,rreHo o6'errana ra MeroAaM Ar4ceprarlifinoro
AocliAx(eHHt. BusHa.reHo qLrHHr{Kr4 Brrnr{By ni4nanrHoro SocQoriucy Ha
HaBKoJIzIrrHe cepeAoBI4IrIe. O6ryyHToBaHo, lqo nafi6in:';lnuit BrrJrktB Ha AoBrirrq
npv eKcnJlyaraqii niAsaris Bn3Haqaerbcs. B sa6py4neuni ui4servrHrrx i
loBepxHeBnx BoA, {pyHTOBo-pOcnLIHHoro noKpI,IBy peqoBI,IHaMvI, qlo
rpocoqyrcTbct qepe3 eKpaH a6o y pesynrrari ix nunapoByBaHHfl, Ta BuMuBaHns si
crinor ni4naly arvrocQepHllMn orlaAaMu, nznirprcBaHrrr ir nzriHg.s ni4nalin
uon'.f,3aHo 3 HaAXoA)KeHHTIM ruri4ruBr4x peqoBt4H B arnaocQepHe nonirpr.
Bia6ynarorbct ni4uyxeHHt ir za6pygHeHH.rr 3HarrHLrx 3eMeJrbHlrx 4irrxHor,
rp aHc Soprvraqi s. npupoAHo ro JraHArxa$ry.



HC

3aificneHa eKoJloro-ririeni.rHa oqinra BrrJrrrBy $ocsorincosrx ni4naris Ha
rpyHTI,I rpvnerJlltx repl,ITopifi. Hane4eno pe3yirbraru rroJrboBkrx AocniAlKeHb
BrInI,IBy ni4namHoro Soc$orincy sa 6iorprqHy cKJraAoBy AoBKirus.

- Poepo6reHo eKcrrepzuenramni ycraHoBKr4 Anfl, rrpoBeAeHH.fl rpoqecy
ttnepepo6leuru QocQorincy B eKoJlori.rHo 6esue.ttri upo4yKrpr ra 3arrporoHoBauo

KoM[JIeKc naero4in ra MeroAnK AIrfl rrpoBeAeHHr reoperr4rrHrlx AocriAxeHb 3

Meroro nupiueHHrl rocraBJleHux y po6ori 3aBAaHb. Pospo6neHo €rJrropkrrM
eKcrIepLIMeHr€LIIbHI{x locniA}KeHHr yrzrisaqii SocQoriucy B rexuororisx 3axr{cry
HC 3 BLIKopI4craHH.flM ni4uoni4uzx nurr,riproBarrbHLrx upula4in ra uero4in
o6po6rz peynrraris. )

Poglir 3 rpucBqqeHo pospo6JreHHro eKoJroro-cuHeprerr{qHoro ui4xo4y
AocniA)KeHHt rexHoreHHoro Brrnr4By silearin ni4xo4in ua 4onril Jrfl, Ha npnrna4i
SocQoriucy, qo HarpaBJleHuit Ha SopryBaHHr rroJrolKeHb cprHepreru.rHoi reopii
rrpz posux4i eKocI{creMHLIX npoqecin ra B3aeMo3ane)r(Hocrefi rraix qr4HHLrKaMvr

eKonori.rHoi ne6esueKll i $arropaMn po3Br,rrKy rpprpoAHr4x ra rplrpoAHbo-
aHTpo[oreHHLtx KoMrronenris Aoerirrs.

HaAaHo BLBHaqeHHf, eKoJroro-claHeprerkrrrHoro ui4xo4y rK MeroAonorii
AocniArl(eHrrf, cl4HeprerldrrHlrx uexasiguin sN,riH crauin eKoc[creMu Ta it
KoMrloHeutin, uto lirorb Ha npvHrlulax caMoopraHisaqii ra caMopo3B[TKy, npv
snrzsi rrI4HH[Kie rexHoreHHoro HaBaHTDKeHHT, 3oKpeMa rrpoqecy HaKolr4qeHHt
ni4xoAin B yMoBax 6iQyprcarlii. Cznepri.rnuir eSerr cyuicHoro Brrnr{By pisnux
Sarcropin Aii HC Ha MacI{B ni4narin Aocnil}KeHo Ha rrprrKJraAi Aocni4xeuur
ocHoBHI{x Sartopin BrrnlrBy siAnarin QocSoriucy Ha craH rrprrpoAHLtx
KoMloHeHris 4onrirrx. ErcnepuMeHT€LrrbHo locnilx(eHo eJreMeHTr/r

cldHepreuatrnx MexaHisNais npu MoAeJrrosaHHi rpoqecin Qinrrpaqii sa6pygHeHrfrx
BoA s niAnzurbHoro Qoc$orincy B rpyHroBoMy upoSiri ra s4ifiureHo MareMarkrqHe
MoAeJIroBaHHt rvrirpaqii uonroranrie is SocQoriucoszx ni4naris.

Poglir 4 uicrurr HayKoBe o6qpynryBaHHq eKoJroro-craHeprerlrrrHnx sacar\
pospo6JreHHt rexHoJlori.rHzx piureu uloAo 3MeHrrreHH.s rexHoreHHoro

ni4uoniAuzx

6iorcoHnepcii

HaBaHra)KeHHs Ha 4onrcirrx Ha rrpr{KJraAi yrznisarlii $ocQoriucy. 3 Meroro
eQerrzBHoro

npLIpoAHI{x acoqiaqifi Heo6xiAuprx eKonoro-TpoQiqnux rpyr 6ioru. BaxrzBuM e

BV3HarreHHf, AerepMinant uepexo4in qepe3. rorrKy 6iSyprcarlii rpr4poAHbo-
TexHorenuoi cI4creMZ, Ir1o naicrurr Soc$oriuc. fip qboro Brr3Harreuo -rrvr:rtHvrKyr,

IrIo BrlnuBalorb Ha eQerrnsHicrb rpoqecis yrunisaqii QocQorincy ra rpo,uyrrin
Ha fioro ocuoni B rexHororiqx 3axr{cry HC.

po6ori 3arlpo[oHoBaHo rpyrLt 6iorenszx KoMrro3rEris Ha ocHosi
Qoc$oriucy, qo 6ynu pos4iresi Ha rpy u 3a naqsHicrro 6ioru.rHoi KoMrroHeHrLt B

ix crpyKrypi ra HarptMoM yrBopeHHr i nzropvrcranHr y rexHoJroriqx 3axncry
HC. Bzsna.reHo, Iqo y rpoqeci 6ioxivri.rHzx rpancQoprraaqifi rorcnqHLrx cronyK B

yMoBax po3BurKy 6iornqHoi KoMroHeHrkt Ha Hocii ig QocQoriucy orpktMyrorb
cllcreMrtuit AoBrorpuriaruir eKoJroriqHuir eQerr, qo rroJrsrae y nzlyreHui
KopklcHzx 6ioreHHux KoMrroHenrie s silsariB Ta ix uo4€urbruorc yr:ut'isaqiero B

cilrcrrcoMy rocrloAapcrni (nanpzKrraA, 6iociprz i cnonyK QocQopy);

3anrreHHr KoMfroHeHTHoro cKJraAy

6yno BpaxoBaHo cuHepreru.rHi
Soc$oriucy y

3aKOHOMIpHOCTI

rpoqecv
po3BktrKy

v



ui4rpraMaHHn yMoB Sircaqii rorcurrHt4x
HaAxoA)KeHHfl B H€BeMHi erocucreMn
M€uropos.rlrHni/uepo:vusni cuoryrz).

4

peqoBr4H 3 Merorc o6nae)KeHHr ursxis ix
(sorpenra ocaA)KeHHf, BM y rcounlerci

cprcTeMa

. flpoBeAeHo Hrr3Ky eKcrrepr4MeHT€rlrbHr4x po6ir uloAo uiAelrqeHHfl
6ioarrzsHocri rparryJl QocQorincy 3 ypaxyBaHHf,M rpoqBy cr{HeprerrdrrHoro

Qexry Ha ni4crani caruooprauisallii cKJraAHoro KoMrrJreKcy <Sisuro-xiNai.rHa
rpaHyn 6ioxirrairrHa cllcreMa rrairpoopranisuis). Hafi6ilrm

orlrt4M€Lrslauir napiaur vro4uQixosauux rpaHyn 3 SocSoriucy is 4iarraerporvr +
5 rvrna Anfl BktKoprrcraHHr i* y 6ioxirr,ri

4onrirnr oAep)r(aHo rrpz o6po6reHui
ri4parnoro Barrna n rilmocri 5 Yo si[,

Pogair 5 srrlouae o6rpyHTyBaHHt po3BI4TKy eKonoro-crHeprerlrrrHr{x 3acaA
npoqecin ra3ooql4rleHHs 3 iruvro6irisarlierc rrairpoopranisrrain Ha nainepanbHoMy
Hocii, qo BLrroroBJreHuir Ha ocHoni $ocQoriucy.

hvrvro6irisallis rrairpooprauisuin Ha Hocii, srcuir BHKoHye rrporeKropHy
Qynrqiro Anfl 3axl4cry 6ioo6'erris sia roKcrrqHux KoMnoHenris za6pyaHeHoro
cepeAoBkIlrla i upo4yrris BJIacHe ix nae :a6orisrvry, cnpufle $oprnryBaHHro crifiroi
nrirpo6noi acoqiaqii Ta uiAsraqeHHro eQercrzsHocri upoqecy ra3oorrr4rrleHHrr 3
ypaxyBaHHtM cLIHepreTLIrrHkIX naexauisNais po3BLrTKy rrairpoeKoctrcTeM.

,,{ocd4x(eHHt rroKa3€LIII{, qo B rrpoqeci napoqyBaHHr 6iorvracu Ha uonepxui
Ir,ro4raQiroeaHzx rpaHyn Qoc$oriucy yrBoproerbc.fl crifira 6ionrisxa ra
crrocrepiraerscr eKoJloro-cl4Heprervqnufi eQerr rpu nsaenao4ii rpaHyn ra
6artepifi, Iuo cnpnfle MaKcI4MaJrbHo eQerrzBHoMy orrLtuleHHro r€tsoBoro rroroKy
ni4 cuorryK cipru (97,0-99,8 Yo).

3niffbHeHo MareMarllrlHe MoAeJrroBaHHr 6ioxinai.rHoi eMHocri sanaHTa)r(eHHt
is QocQorincy 3 ypaxyBaHHqM cop6qifiHrrx upoqecin Ha fioro uonepxui ra
pinHorr,ripnoro posuo4iny cipronoAHro ra3oBoro rroroKy. lpn
oqiHrcsaHHt orucnoi e4arHocri 6iounisru 6ym B3flTa neninifina
IrIBI4AKocri po3BlarKy Heo6xirurux eKoJroro-rpoSi.ruux rpyr 6arrepifi sia pisuzx
Qisuro-xinai.rHzx ra 6ioxinaiqHzx .ruHHzris BeAeHHr rrpoqecy ra3oorrkrrrleHHr 3

ypaxyBaHHrM BnacruBocrefi Hocis is SocQoriucy.
3lificHeHo pospo6JleHHfl cucreM Ta ycrarKyBaHHfl r€r3ooquqeHHr 3

BLIKopucraHHtM 3aBaHrax(eHHr is QocSoriucy y ni4uoni.qnocri Ao Br.rMor
eKoJlori.rHoi 6egneru B paMKax po3Bt4TKy eKoJroro-cr{Heprerzuuoi rconqeuqii
rIoBoA)KeHHfl 3 III{M ni4xo4ou. AocrilHo-rpoMt4cJroBi nznpo6ynauux rroKa3aJru,
ulo po3po6leni ycrauoBKl{ Marorb BI{coKy eQercrznuicu, cra6inruicm po6o.rzx
rloK€l3Hraris B yMoBax rpunzuroi eKcrrnyaraqii (arr BnpoBaAlKeHHr ei4 18
Jrr4crorra4a 2016 p.).

Poslir 6 rpucBf,qeHo HayKoBoMy o6rpynryBaHHro 3aca1 eKoJroro-
cllHeprerlltrHoro ui4xo4y Ao cfracHux pirueHb Br.rAaJreHH.f, crroJryK QocQopy is

yrzrisaqii QocQorincj B

y po6ori AIrn pospo6JleHHt rexHoJrorii yrulisaqii SocQoriucy B npoqeci
6ioxinaiqHoro oqllqeHHrl croris ra MyJroBr4x oca4in (MO) s4ificueuo
eKcrepuMeHT€ilrbHe MoAenroBaHHr rcinernrz aBToKaralisy rpoqecy aHaepo6noi

oMrroHeurin

, AoAaBauni
XBI{JII{H.
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3aJre)KHicrr

cTlqHr4X BOA

TexHoJrori.rHLrx
ra MyJroBr4x oca4in B upoqeci
clrcTeMax 3axzcTy BoAHr4x eKocr{creM.



cra6iligaqii rpu sHeceHHi y cucreMy 4rari4parHoro QocQoriucy. Pezurisarlis
6ioxilaiquoi rexHoJrorii yrurisaqii Bropr{HHLtx pecypcin BKrroqae BBeAeHH.f, y
czcreMy aHaepo6noi cra6irisallii SocQoriucy AIrn crr{MynroBaHH n cuneprerz.rHoi
nsaerr,ro4ii neo6xiAHrrx eKonoro-Tpo$i.rHzx lpyr 6arcrepifi rK 4irouoro
6i,oloriqHoro areHry i ei.qnoni4uo liscrvMynroBaHHr nra4ireHHr Soc$ar-ioHis is
crorin ra MO. BzsHa.reHo, ulo riruleBa KoHrleHrpaqis sLrsimHeHr{x Qoc$ari" y
piarifi Qasi MO crocrepiranacr y 2,5-5,0 pa3v 6ilrIua y uopinnsHni s nxi4uzna
rloroKoM ra nqilovty Aoc.rraerbcfl. noreHrlian nrEryreHHr crroJryK SocQopy - 80 %.

CQopuoBaHo eKoJloro-cnHeprerurrHy MoAenb perroBr.rHH[x uororis, Iqo
roB'q3ani s ilpoqecou 4eQoc$araqil MO rpu cyrvricrriiq. anaepo6noi cra6inigarlii s

SocQorincorra ra o6rpyHToBaHo cr,rHepreru.rHi eQerrz qricHzx 6ioxinriqH?rx
rpanc$opnraqifi s Aesinrerpaqiero ra rroBropHorc arperarlielo aHaepo6uoro Myny.
Uefi rpoqec Mae repuoqeproBe 3HaqeHHr Anfl cr.rHepriervry po3Br.rrKy cktHrpoQnnx
rpyn rr,rixpoopranisnrin. BzgHaqeHo, rqo cr{creMa <<nairpo6iou uinepanbHa
ocHoBa Soc$orincy oprauivHa cKJraAoBa MO) B npoqeci cauooprauisarlii
ilepexo Akrrlo Ha noeufi pineur crpyKrypHt4x reperBopeHb, rrlo i ezgHaqarorb
eMeppKenrni BJlacrrsocri rpoAyKry cy ricnoi o6po6rcu - 6ioreHHoro KoMrro3rrry.
3aificneHo pospo6JleHH.f, TexHoJrori.rHoi cxeMn cuopyA KoMrrJreKcHoro oquqeHHf,
crorcie ra MO s yrnnisarlierc QocQoriucy.

Poslir 7. y pos4ini s4ificueno eKoJloro-cr.rHeprerlrrrHe o6rpynryBaHHt
BJlacrl4socrefi ra eQerrrasHocri Br4Kopr.rcraHHfl 6iorconarro3Lrry, r{o e rpoAyKToM
cylaiuroi anaepo6noi KoHBepcii MO ra QocQoriucy, B rexHoJrorisx ni4uonJreHHt
fpyHrin ra MoAeJIIoBaHH.f, rlpoqecy cruMyJrroBaHHfl rprrpoAHrx 3axr.rcHlrx
BJracrusocrefi fuynroBoro KoMnJreKcy sa fioro BrrJrr{By.

T\ i3fe3yXbTATv AocnlA)I(eHHf, CI4HepIeTIittIHI{x MeXaHl3MlB y riHeuaqi
BI{JIyroByBaHHtr ionis rraerzulis B lpynri Ao i nicm o6po6neHHr rroK€tsarrrl
ilepeposuo4il ix Sparqifi B cl4creMi <{py"rosrfi KoMrneKc 6iororr,rrro3rtr>.
BzsHa.reHo 3MeHrueHHrr o6vrinnoi Qparqii BM rta84o/o.

Pospo6JleHo eKoJloro-clrHeprerl4qHy MoAeJrb BrrJrLtBy opraHo-rrainepzurbHoro
6iorourlo3ura, IrIo rporoHyerbcr, Ha 3axrlrcHy Qyurcqirc {pyHToBoro KoMrrneKcy.
y rpoqeci ssaervrolii rpyHroBoro KoMrrJreKcy 3 6ioreuuzu KoMrro3zroM
yrBoproerbct HI{3Ka cnimnux upoAy ris nraeruo4ii, qo Qoprytorbcs. upu
salyteuui y rpoqec rpaHcQoprvraqii fioro KoMrroHenris 6iorprqnoi crua4onoi
rpyHTy B npoqecax ceJIeKTusHoi Qircaqii ionis N{eralis, cvHeprisrray cyrr,ricHoi
alperaqii oprauo-uiHep€IJlbHux rpyHroBkrx rracroK i 6ioxouMo3ktry, 6iocop6qii ra
6ioca4xeHHt BM. 3aificneHo MareMarr4qHe MoAeJrrcBaHHs 6ioxinairrHoro
sn'rsynanlafl, ionis BM y rpynri 3a Aii 6iorcorraro3rrra Anfl uiAszrqeHH.f, arpo-
eKoJlori.rHlax roKa3HIarcis replrropii pea6iniraqii 3eMeJrbHr/rx yri4r.

BncnoBKIr niao6palralorr xi4 posn'xsaHrrfl rrocraBJreHlrx y po6ori san4 aH;)
rraicrqtr ocHoBHi pesylbrarl4 Avcepraqifinoro Aocni4xeHnry xrci AocrarHbo rroBHo
xap aKTepr,r3yrcTb H ayKo Bo - IIp aKTurrH i 4o cxrH e HHr Ar{c epraHTa.

OcHosHi nayxoni noJlox{eHH.f, Ta orpzuaui pe3ynbrarvr Marorb neo6xi guuit
ctyuiur nayronoi Ta rIpaKTI,I.rHoi HoBkt3HLI Ta Mo)Kyrb 6yru 3acrocoeaHi AJrfl
pezurisaqii eKoJlori'rHo 6esueqHklx naupxvrin rroBoA)KeHHf, 3 SocsoriucoszNau
siAxoAavru.



6

HayrcoBa HoBlr3Ha oAeprcaHrrx pe3yJrbrarin.
y AlrceprallifiHifi po6ori 9epuuIu e .IO. po3Br4Hyro HayKoBi ouronz

eKoJloro-cvHeprervrrHoro ui4xo4y Ao eKoJrori.rHo 6egue.rHLtx rexHoJrori.rHr.rx
upoqecin yrnnisaqii SocQoriucy \Irfl 3MeHrrreHHrr rexHoreHHoro HaBaHrDKeHHt
Ha AoBrius. Hayroni nzcHoBKr{ AracepraqifiHoro AocniAxeHnr {pyHryrorbc fl, Ha

BLIKJIaAeHVX y posginax 2-7 TeoperurrHt4x ra eKcrrepr4MeHTaJrbHkrx AaHrdx. [o
ocHoBHI4x HayKoBLrx pe3ymrarie oco6prcro orpuMaHux aBTopoM cniA ni4uecrz
rari:

1. Yueprue HayKono o6lpyHToBaHo eKoJroro-cuHeprerz.rHi 3acaAr4anzurisy
TexHoreHHoro BnnlrBy naicqr cKJraAyBaHHr Qocr$oriucy 3 ypaxyBaHHf,M
cuHeprerlrrrHltx xapaKTepr4crlrK po3BurKy eKocrcreMr{ Ha pisnnx pinurx if
oprauisaqii npn surusi .ruHHzris eKo roriquol He6esneKz, rqo Soprytorbcr y
rpoqeci uarourqeHHr uacznin ni4xoAiB y 4onrinni;

2. Vuepne pospo6JleHo eKoJroro-cr{Heprervruni 3aca4r4 yrurisaqii
Hociq BQoc$orincy rpu Bt4Koplacrauni fioro B qxocri rvrinepanbHoro

6 i o c op6qifi nux rp oqe c ax 3axvrcry KoMrroHeHri s Aosr ittrt;
3. Vneprue 3 Merorc 3HLIIKeHHI rexHoreHHoro HaBaHTa)KeHHrr Ha

arnaocQepHe nonirpr BcraHosreHi eKoJloro-cuHeprerr4rtri ruexanisNaz yrBopeHH.f,
6ioarruBHoro rpouapKy B Qoc$oriuconoruy nocii B rrpoqeci ouzqeHHt
siAxilHzx rasin siA crronyK cipru;

4. Ynepme 3 Meroro 3HIDKeHHT rexHoreHHoro HaBaHTalKeHHr Ha
riapoc$epy Bl,I3Harrenni eKoJroro-crHepreru.rui uexaui3MLt nu4irennx QocQar-
ionis y piruy $asy B rlpoqeci cyrr,ricrroi aHaepo6Hoi KoHBepcii rrayloBrrx ocaAis ra
Qoc$orincy, qo Ao3BoJIre ni4nnqvtrvr e$errnenicru BoAooqruIeHHrr Ha craHrlif,x
6iorori.rHoro oqrrqeHHr l,riclrux orrrrcH x cnopyA;

5. Yuepure 3 Meroro 3HLDr(eHHr rexHoreHHoro HaBaHTax(eHHrr Ha
rpyHTosufr KoMrIJreKc BI{3Ha.reHi cr.rHeprerz.rHi 3aKoHonaipnocri srvriH Qparqifiuoro
cKJIaAy BM 3 yrBopeHHtM crifiroi Hepo3rrrauHoi Qparqii B crrcreMr{ (dpyHr
rvrirpo6:auir 6iorra - 6ioroMro3r{r> Ha ocHosi MynoBLtx oca4in ra SocQorincy B

rpoqeci pevre4iarlii za6py gHeHr.rx qpynrin.
6. Ha6yno roAaJlblrroro po3Bt4rKy MoAeJrroBaHHfl rrairpaqii BM y

rexHoreHHoMy riri QocQoriucosoro ni4nary ra rpynri 3a p HoK BeAeHrrfl HoBkrx
napaMerpl4qHux IroK€l3HpIKlB CTaHy TpyHTOBOTO KOMnJTeKCy 3 ypaxyBaHHrM
npoqecy 6ionunyroByBaHHr KoMrroHenris QocQoriucy.

OqiHrca nncnonrcin rgo6ynaqa uloAo 3Haqyqocri fioro po6orn AJrfl
HayKH i npanrrrKrr. O4epxaui ArrcepraHToM p$ynbrarr{ cnpwrrorb po3Br{TKy
HoBLIX HayKoBt4x 3acary rrloAo nzpirueHHrr npo6reMaruKr4 HaKorrkrqeHHt

SocQoriucy y 4onxirri, BoHLI crrpkt rrcrb peanisaqii Ha nparrzqi eKoJrori.rHo
6esue.rHLIX rexHoJlori.rHrIx piuenr y rpoqeci yrnnigaqii QocQorincy B

TexHoJloriqx 3axvcry rlpprpoAHr,rx KoMrroHeHris cepeAoBr4rrla. Hayrcona
3HarrlrMicrr po6orn uoJlflrae B po3po6renui eroloro-ct4HeprerrdrrHoro ui4xo4y
IrIoAo rIoBoA)KeHHt 3 siAxoAaMV Ha rrpr.rKJraAi SocQoriucy, qo sa6esneqye
oqinrcnaHns, sMiH B eKocl4crenai B yMoBax 3pocrarorroro BrrnrrBy rexHoreHHoro
rrLIHHuKa 3 ypaxyBaHHtM cr4Heprerr4rr ux uexanisN,ris ra eQerrin po3Br,rrKy
rIpI4poAHo-aHTporIofeHHI4x clrcreM ra $opMyBaHHr HayKoBLrx 3aca1 pospo6JreHHrr



KoMrrneKcy 3axoAiB eKoJrori.rHo 6esneqHoi
6iororrarro3lrrHi uarepiatm \nfl Br{KoprrcraHHs
oquuleHHr KoMloHeHTin Aosrcius.

, [paKTHrrHe 3HaqeHHfl oAepxaHux peyJrbrarin.
,{ocd4}KeHHs eKoJrori.rHoi 6esuequocri Br,rKopr4craHHt

rraatepizurin Ha ocHosi QocQorincy, BrrforoBJreHVX sa

repepo6rcu Qoc$oriucy B

y rexHoJrori.rHr.rx piurennx

6iororrarro3rrrHkrx
3aIIaTeHTOBaHV MLI

AI{cepraHToM TexH lorirvtz, rIoKitsEuILr BLrcoKy eQercrunuicrr y 6ioxirr,rirrHr.rx
rexHoJlorisx 3axl{cry arnaoc$optr, riapocSepn ra ne4acSepu. ,{ocni4uo-
rlpoMldcrosi nzupo6yBaHHq rexHoJrorii 6io4ecynrsypugaqii 3 Br4KopucraHHrM
rrainepalbHofo Hociq 3 $ocQoriucy 6yrru npone4eyi Ha CyrvrcrroMy ru{AI
(MIHAIII) vr. Cyvr ra ni4rnep AvIIrvr ir rparlesgarrricrr (arr BrrpoBaAxreHHr eil
18 rucrorlaAa 2016 p.). Hayrori pesynbrarvr Avcepraqii Br4Kopr{croByrorbctr y
Kypcax <MyniqvrranrbHa eKoJrori.rHa liqrlrHicrb), <Xinais reocktcreM)),
<<TexnoeKoJloris>>, <<EHioercororiD) Ta <<Erolori.rHi 6iorexuolorii>> HaBrr€ubHoro
rpoqecy CyucbKoro Aepx(aBHoro yninepcvrrery, rqo ui4rne A)KeHo ni4uoni4Hzrra
aKTOM BrrpOBaA)KeHHrr.

OIliHrca o6rpyHToBaHocri, AocroBipHocri ra HoBrr3Hrr HayKoBrrx
rloJrolneHb, nucHonrcin i percorvrengaqifi. Hayroni uoro)KeHHrr, Br4cHoBKLt i
peKoMeuAaIlii, cQoprr,rymosaHi B Azcepraqifinifi po6ori gepuzIu e. IO.,
6asyrorrcr Ha AocrarHboMy o6cqsi TeopervrrrHvrx, eKclepLrMeHT€urbHrrx

AocniAxeHb, e AocrarHbo HayKoBo o6lpynroBaHr4MZ, a ix o4nopiAuicrs ra
AocroBipnicrr ui4rnepAlKeHa pisnzvul Mero Aavtu AocniAlr(eHb, rr{o 3acnonaHi Ha
BlrcHarlesui eKoJroro-cl4HeprerllrrHt4x uexauigN,ris AocniAlKyBaHux npoqecin,
6ioxinairrHoMy I MareMarl4qHoMy MoAeJrrosaHHi Ta nporHosynanni. y po6ori
BllKopucrarlo cflacHi uero4z HayKoBr4x AocniAx."", raxi rK: Kopenf,qifino-
perpec ifilnuir aHarris, 6ioinlvraqifiuzfi , Sisnro-xiMi.rH uir, rpaQo-ananirz.rHu fi ra
eKoJroro-rpo Q iquuir anarisu rorrlo.

Aupo6aqiq p$yJrbrarin AHceprarlifinoro
ALrceprarlii Aouosi AaJrucb ra o6rosoproBalrucb
nrixnapoAHoro pinna sa ni4uoni4uoro cneqizurrnicrro.

Moxc"u lt ni rurqxn B HKoplrcra H Hfl orprr Ma H rrx pe3yJr brarin Aoc.rriAlr(eH b.
Hayrono-AocJli4unnau ycraHoBavtv\ Aep)KaBHoro cr4creMoK) opranin

yrIpaBJIiHnt rpoMl4crosicrrc ) a raKo)K nupo6nuquMu ui4npraeMcrBaMr4 rrpr4
pospo6qi KoMTIJIeKcHLIx saxo4in oAo BAocKoH€rrrroB anHfl. rrpoMr4crosoi
inQpacrpyKTyplt 3 BLIKopI4craHH.f,M HoBLIX eKoJroriqso 6esue.rHr4x rexHoJrorifi
ni4nuqeHHt if eKoJloriqnoi 6esnerz npu yrulisaqii silxoAis nnpo6nvrlrBa
S ocQoposN,IicHux 4o6puB Ta orrrtqeHHr rpr4poAHr.rx KoMrroHenris 4onrirna.

AnropeQepar B Aocrarnift vripi ni4o6pa)Kae ocHoBHi uoroxeHrur ra sN,ricr
A14cepraqii.

TepraulKa Aoc"rriAxeHb niAnonilae racropry cueqiaJrbHocri 21.06.01
eKoJrori'rHa 6eluerca, 3oKpeMa rIyHKTy <<VAocroH[ureHrrfl icHsnourax, crBopeHgrr
HoBI{x eKoJlori'rHo 6esueqHl4x rexHoJrori.rHlax npoqecin ra ycrarKyBaHHr, rrlo
sa6egneqylorb paqiontlllbHe BLIKopkIcraHHt rpzpoAHzx pecypcin, AoAepx( a;g{HA

HopMarueis Ilrri4lrrBlax snrlaeiB Ha 4onrilJlt). Hane4eni peeyJrbrarr4 Bpr3Haqarorb
rexniqne crrpflMyBaHHr AracepraqifiHoi po6oru.

Aoc.rriAlneHHq. Marepianz
Ha 16 ron$epeHqixx
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[oeHora BrrKJraAy peyJrbrarin B ouy6"rriKoBaHrrx rparlflx. 3a
pe3yJlbraraMvl AlrcepraqifiHoi po6oru 6yr,o ony6niKoBaHo 80 nayKoBtrx rparlb, 3

tKrIX: 1 uouorpaQia y cuinaBropcrni; 24 crarri y HayKoBHx Qaxonux BuAaHH.f,x 3
uepeniry MOH Vrpaiuu, 15 crarefi y 3aKopAoHHr{x HayKoBt4x uepio4rrqHr.rx
BkTAaHIjlAX Ta y Br|/LIlaHH.f,X, rqO in.qeKcyrorrcs NaixHapoAHuMu HayKoMerp[rrHvrMvr
6agaMur AaHI4x (Scopus ra Web of Science), 1 crarrs B iuurzx BrdAaHHrx,
36 rr,rarepialin 4ononiAeir y s6iprurKax rparlb rconQepeuqifi, 3 narenrla Yrcpaiyu.

Kinrricrr ra xpoHororiq ny6nirarlifi cni4.rarr rpo re, rqo gepnzru e. IO.
rlporflroM ptAy porin cyrr,uinHo rrparlroBzura rraA o6panoro reMarlrKoro.

Hayroni uolox(eHHt, BrrcHoBKLr ra peKoMeuAarlii, qxi csopuynboBaHo B

ALIcepraIIii, uosHicrro BI,IKJraAeHo n ony6rircosaHux po6orax s4o6yn aqa.

3aynaxceHHfl rrloAo rnicry Ancepraqii:
1. y reprroMy pos4ili Azceprarlii 4oqilruo 6yno 6 6imme yBarur

upu4inuru .qocni4lKeHH.f,M iHogeuHvx anropin, 3oKpeMa rrlrx rpain, srci Marorb
TaKy )K eKoJroriuny upo6reMaruKy HaKonuqeHHrr SocQorincy y rexuoreHHlrx
MACI4BAX.

2. Hane4eHH.f, ra6n. I.2, ya Alrvmy orroHeHTa, e neAoqiJrbHLtM. IIe siaorvri
,qani.

3. He sposynairo flKt4M qI4HoM BpaxoByB€rrrocr 3HarreHHrr pH {pyHroBoro
po3rrl4Hy rlpv MareMarurrHoMy MoAenroBaHHr nairpaqii BDKKktx Meraris y
Qoprraylax 3.6 i 3.7 , qo e Apre AopeqHraM nHacri4on sldiHHoi pearqifinoi
aKTpIBHocri pisHux Sopr HaxoAx(eHHr Meraris upkr riAsuqeHlrx 3HarreHHrx
Kkt cJroruo cri c epeAoBkr rrla.

4. 8a ixeuorc 6ioQimrpa (p"c. 5.18) He eposyrr,riro KyAz Bu1arrnerbct
3allutuor SocQorincosl4x rpaHlr nicrq r4Kopr{craHHr B cprcrerr4i rasooqurleHHr,
AopeqHzrra 6ylo spo6urz pos'rcHeHHr.

5. II{o ni46ynaerbct 3 $roporr,r , rrrcuir Mo)r(e 6yru rp?rcyrHifi y cnixonry
SocQorinci tK 4ouiuma, B rrpoqeci o6po6renHs Ta 3acrocyBaHHrr B cr4creMax
orrra[IeHHr BoAHOIO CepeAO YW4a?

6. Ilpe4crar'reuuir y po6ori rpa$ir 3uurexHocri 3HaqeHHr pH sia
rlpocropoBoro posrvriqeHHrr 3a repacaMkr Soc$oriucosoro ni4naly (p"c. 2.8),
cropiul 3a Bce Kpalqe 6yno 6 uo4aru B 3aJrelKHocri sia qacy cKJraAyBaHHr.

BuragaHi saynalKeHHt He 3Hktx(yrorb uayrconoi 3HaqrMocri ocHoBHrrx
rloJloxeHb i ne BTIJIVBaK)TI Ha rppIHIII4rIoBy ro3r4rr4BHy oqinrcy A7cepraqifinoi
po6orz o[oHeHToM.

BncuoBoK. OqinroK)qv Aucepraqifiny po6ory VepHzur e. IO. neo6xiAHo
ni4uirzru, qo He 3Bax(aroqv na sra3aHi 3ayBaxeHHf, rrloAo HayKoBo-rexui.rHoi
cyrHocri po6orvl Ta crulicru.rHi uoxra6ru, qxi e n po6ori, B qinonry BoHa Mae
Bt4coKy HayKoBy ra npaKTLI.IHy qinnicrb p^nfl. nzpirueHHr upo6leM7 3MeHruerrHrr
HOTaTLIBHOTO BnnzBy Ta nOKpaIqeHHfl eKOnOri.IHOi 6egnerz HaBKOJrkrrrrHbOrO
cepeAoBktlrla niA BTIJII,IBOM rlpoqecy HaKorII4rreHHfl TexHoreHHr.rx Naacznis
QocQorincy. PosrrsHyra Al4cepraqifiua po6ora rpeAcraBJrre co6orc 3aBeprxeHe
HayKoBe AocJri4xeunx, rlo ni4uonilae BZMorau n.n. 9, 10, 12, 13,14 <IIoprAKy
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rpucypKeHH.f, HayKoBrlrx cryueHis), 3arBepA)KeHoro rrocraHoBoro 'Ka6iHery

Minicrpin Vrpainra sia 24 rurrHs, 2013 p. Xb 567, a raKo)K rracropry
cueqizumrocri 2I.06.01 - erorori.rHa 6eguera.

Bsaxarc, lqo rlepuzm erisaeera lOpiinna 3acJryroBye upltcyruKeHHr iir
HayKoBoro cryrreHf, AoKTopa rexniqnux HayK 3a cneqi rrHicrro 21.06.01 -
eKoJrori.rHa 6esuera.

OQiqifiLrufi oroHeHr,
sani4yna.r ra$ ep;pv erolorii
XaprincbKoro HarlloH€rJrbHoro
aBToMo6inuro-Aopo)KHboro
yHinepclrrery, A. T. H., upoQ. H. B. Buyrona

['lt ilc lrL3ria iA
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