PELLEH3IA
Ha JucepTaliiHy poooTy
BnoBuuenko AnboHu AHIPIiBHA
Ha TeMy «Y TUJIi3allisl Ta30BUX BUKUIIB MIKPOBOJIOPOCTSIMIDY,

MpeCTaBJICHy Ha 3100yTTs CTymneHs JokTopa ditocodii

B ray3i 3HaHb 16 XiMiuHa Ta O101HKEHEpIsI
3a crenianbHIcTIo 162 bioTexHoorii Ta 6101HXKeHepis

AKTYaJIbHICTh TEMH AHUCEPTALil.

3menmends konmeHtpamii CO, B armocdepi € BaXKIUBUM KPOKOM [0
BUPIIIECHHST TPOOJIeMH T00aJbHOTO MOTEIUIIHHSA Ta 3MIHM KIIMAary. 3a OIliHKaMH
cnemianicTiB cranoM Ha 2023 pik o6csar riaobanpHux mopiyHuX Bukuaiz CO;
nepeBunIMB 32 MUIbSIpAM TOHH, B TOM dYac SK MOro yTuiisallisi JeJBE csraia
200 minbiioniB ToHH. LI nmaHi cBig4aTh Hpo MOTPeOy y BIPOBAHKEHHI HOBUX,
e(hEeKTUBHUX METO/IIB 3HUKEHHS MAPHUKOBUX Ta3iB.

Ha pa3i po3po0iieHO psii TEXHOJIOTIN ISl YJIOBJIIOBAHHS BYIJIEKHCIOIO Ta3y 3
atMocdepH, aje HaWOUIbII NPAKTHYHUMM BBaXKalOThb METOAM YJIOBIIOBaHHS Ta
yrumnizanii CO, 6e3nocepelH0 Ha MICIll HOTO YTBOPEHHS, a came 3rOpsiHHS TajuBa.
Takox akTyaJbHUM € BUKOPUCTaHHS MIKPOBOJOPOCTEH, $IKI 3aBASKA BUCOKIN
3natHOCTI 70 noriuHanHs CO; Ta CTIMKOCTI /10 30BHIIIHIX YMOB, MOXKYTh €(heKTUBHO
OUMIIATH TPOMUCIOBI Ta30Bl BUKUIU. PO3BUTOK TakMX TEXHOJOTIH CIPUATAME
BUKOHAHHIO YKpaiHOIO MDKHAPOJHMX KIIMATHYHUX 3000B’s3aHb, 30KpeMa
[Tapusbkoi yroau ta piiiensb JlaBockkoro gopymy 2020 poky.

Ouninka OOIPYHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  aucepramii, ix
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBH3HA pe3yJbTaTiB JUCEPTAIIHHOTO JOCHIHKCHHS TIOJIATAE Y
BCTAHOBJICHH] TPAaHUYHUX KOHIIEHTPAIIN OKCUAIB CYJIb(Pypy Ta HITPOTEHY y BUKU/IAX,
AKI HE NPUTHIYYIOTh po3BUTOK Chlorella vulgaris, a TakoX Yy BHU3HAYEHHI
ONTUMAJIBHOTO PO3MIpy OTBOPIB Au(dy30pa Uisi MaKCUMaIbHOTO MPHUPOCTY OloMacu
nig yac 6apootyBanHs COs.

OCHOBHI TIOJIO)KEHHSI Ta BHUCHOBKHM JucepTallii OOrpyHTOBaHI JOCTaTHHOIO
KUTBKICTIO SIKICHO TMPOBEJISHUX JOCIIKCHb. ABTOPOM JHCEpPTAIlii YiTKO OKpECIICHI
MeTa Ta 3aBJaHHSA JociipKeHHs. Jlucepramiiina pobGora BpoBmuenko A. A. €
OpUTIHAJIFHOI0 HAYKOBOIO Mpalelo, siKa BUKOHAHA HAa HAJIEKHUX METOAMYHOMY Ta
TEOpETUUYHOMY piBHAX. PoboTa Mae mMOCHiIOBHY Ta JIOTIYHY CTPYKTypy 1 €
KOMIUIEKCHHM Ta 3aBEpPIICHIM HAYKOBHM JOCITIKEHHSIM. 3a3Ha4Y€HE BUIIIE CBITYUTH
npo OOIPYHTOBAHICTh HAYKOBUX IIOJIO)KEHb, BHUCHOBKIB 1 peKOMEHIAIld, U0



BUKJIAJCH] y AucepTalliiiHiil po6oti. ChopMyar0BaHi OCHOBHI HAyKOBI1 MOJIOXKEHHS Ta
BHCHOBKHM I'DYHTYIOTbCSI HA BUKOPUCTaHHI aJleKBaTHUX IIOJ0 MOCTAaBJICHUX 3aB/laHb
METO/IIB JOCIiIKeHHs. BukiiajgeHe Bulle Aa€ 3MOTY OLIHUTU OJI€p>KaHl pe3yJIbTaTH,
OCHOBHI HAyKOBi TOJIOKEHHSI Ta BHCHOBKH JOCIIIKEHb, TPOBEICHUX BmoBHUEHKO
A.A., sx noctoBipHi. Ilim wac gerampHOro aHamizy IUCEPTaLiiHOT PoOOTH HE
BUSIBJICHO BUCHOBKIB 200 TBEPJI’KCHb, SIKI O BUKJIUKAIA CYMHIBU.

HaykoBi gocinikeHHs: Oyau BUKOHaH1 3100yBadeM Ha Kadeapi 010eHepreTHKH,
oioindpopmatuku Ta ekooOioTexHosorii KIII im. Irops Cikopcbkoro B pamkax
iHimaTuBHOI TeMu «Po3poOka HaykoBHX 3acajl MEpepoOKH BIIXOJIB PI3HOTO
MOXO/KEHHS 3 oJepKaHHAM KopucHuX mpoayktie HJIP Ne 0121U113603» (2021-
2026 pp.) Tta Ha Kadempi iHKEHEpli HABKOJHMIIHBOTO CEPEIOBUINA IHCTUTYTY
1HKeHepli 1 OXOpPOHM HaBKOJMIIHBOTO CepeloBUIla (DaKyIbTeTy TeolHKeHepil
Bapmincsko-Maszypcebkoro yHiBepcutety B Onbintuni (PecnyOmika Ilonbina) B
pamkax rpanty Ne2022/01/4/NZ9/00019 ons nayxosyie 3 Ykpainu, saxi we maroms
cmynens PhD Bin HamionansHoro HaykoBoro Llentpy (NCN, Pecnybmika [lombia)
ta ['pantiB €Bponeiickkoi Exonomiunoi 3ouu 1 Hopgerii (EEA and Norway Grants)
M KEpIBHUUTBOM 3aB. Kadeapu OloeHepreTuku, OloiHpoOpMaTUKKA  Ta
exkobiorexnosorii KIII im. Irops Cikopcbkoro, A.T.H., goueHTta [omy6 Haramii
BbopuciBuu.

Orxe, B aucepramiiiHiii poOOTI MNOCTaBIEHE HAYKOBE 3aBJaHHA, a CaMe
po3poOka  OiloTexHoiorii  yTwmi3amii  Tra30BHX  BHUKHIIB 332  JIOTIOMOI'OIO
MIKpOBOJIOPOCTEHM, BHKOHAHO IIOBHICTIO, 3700yBay TIOBHOIO MIpPOI0 OBOJIOJIIB
METOI0JIOTIEI0 HAYKOBOT TiSIILHOCTI.

Ouinka 3MmicTy auceprauii, il 3aBeplICHICT, Ta AOTPUMAHHA NPUHLIUIIB
aKaJeMi4HoI 100p0YeCHOCTI.

3a cBOiIM 3MiCTOM JuceprailiiiHa poOoTa 3100yBaya BroBuuenko A.A.
MOBHICTIO BinoBinae CTaHaapTy BHUIOI OCBITH 31 crerianbHocTi 162 bioTexHomorii
Ta OIOIHXKEHEpis Ta HampsiMKaM JIOCHTIIPKeHb BIAMOBIIHO J0 OCBITHBOI IPOTpaMH
biorexnonorii.

HMuceprariitHa poOOTa € 3aBEpIICHOI0 HAyKOBOK Mpaler 1 CBIAYUTH PO
HasBHICTh OCOOMCTOTO BHECKY 3/100yBaya y HAYKOBU HampsM O10TEXHOJIOT 1.

Bci orpumani aBTOpOoM pe3ysibTaTH € HOBUMH, JOCTOBIPHUMH Ta HaJIEKHO
0OTPYHTOBAaHUMH.

PosrnsnyBImm 3BIT MOAIOHOCTI 3a pe3yjbTaTaMU TMEPEBIPKU aucCepTaIliitHOl
poOOTH HA TEKCTOBI CHIBMAIiHHSA, MOYKHA 3pOOMTH BHCHOBOK, IO JIHCEpTaIliiiHa
pob6oTta BroBuueHko ANbOHU AHAPIIBHU € PE3yJIbTATOM CAMOCTIMHHMX JOCIIIHKCHb
3100yBaya i He MICTHTh €JIeMEHTIB (anbcudikarii, kommisiii, padpukaiii, mariaty
Ta 3amo3uyeHb. Bukopucrtani iaei, pe3ynbTaTd 1 TEKCTU IHIIMX ABTOPIB MalOTh
HaJICXKH1 MTOCUJIAaHHS Ha BIJMOBIIHE JIPKEPEIO.



MoBga Ta cTHJIb BUKJIAJAEHHS Pe3yJbTaTiB.

CTpyKTypHO JMcepTailiiiHa po0oTa CKJIAJa€ThCA 31 BCTYIy, ITSITH PO3JILIIB,
BHCHOBKIB, CITUCKY BHKOPHCTaHHMX JDKEpEN, JOJATKIB. 3araJibHuii oOcsT auceprartii
CTaHOBUTH 174 CTOpPIHKH.

VY BCTyII BU3HAUEHO aKTYyalbHICTh POOOTH, CPOPMYIIHOBAHO METY Ta 3aBIaHHS
JTOCIIDKCHHS, HaBEACHO NpeAMET 1 OO0 €KT MOCHIIKEHHS, MEPeIueHO METOIH
aHai3y, 3a3HaYE€HO HAYKOBY HOBU3HY Ta MPAKTUYHY LIHHICTH POOOTH.

Pozain 1 npucBsiueHo nepeayMoBaM HEOOX1THOCT! YTHUIII3allli Ta30BUX BUKU/IIB,
OTJISily TEXHOJIOTI BHUKOPUCTAHHS MIKPOBOJAOPOCTEH I yTHIi3alii Ta30BUX
BUKH/IIB, BIUTUBY OKPEMHUX KOMIIOHEHTIB Ta30BUX BHKHIIB Ha MIKPOBOJOPOCTI, a
TaKOX  JOCBiy  BUKOPHCTaHHS Ta30BUX BHUKWJIB TNpPU  KyJbTHBYBaHHI
MmikpoBosopocteir Chlorella vulgaris.

Y pozauni 2 HaBEAEHO METOAU aHali3y, OINHUCAHO JOCHiJHI YCTaHOBKH,
00TpyHTOBaHO BHOIp 010JIOTIYHHUX areHTIB.

B posaimi 3 HaBeneHO pe3yibTaTH JOCIHIJKEHHS BIUIUBY IMapaMeTpiB Mojayi
CO, na mporiec KyJbTUBYBaHHS MIKPOBOJIOpPOCTEH, a came po3Mmipy Audy30pis,
IIBUJKOCTI Ta MEPIOAUYHOCTI MOJAA4l BYIJIEKHCIIOIO Ta3y, TaKOXK PO3IJIAHYTO pI3HI
BapiaHTU HOro perupKysaiii. B pe3ynbTaTi BCTAaHOBJIEHO palliOHAJIbHI MapaMeTpu
POIIECY.

B po3aini 4 qucepranTka HaBOJUTH PE3YIbTaTH JOCIIIKEHb YTUIII3aIlli Ta30BUX
BUKUAIB MikpoBojopocTsiMu Chlorella vulgaris. BusnaueHo BIUIMB CylibpaTHOI Ta
a30THOI KUCJIOT Ha KYJbTUBYBAHHS MIKPOBOJIOPOCTEH, a TaKOXK BIUIMB PELUPKYJIISIIT
ra3oBUX BUKHJIIB Ha CHHTE3 JIMIJIB MIKpOBOAOpOCTsAMU. [lokazaHO BIUIMB Tra30BUX
BUKUAIB 3 ByrutbHO1 TEL] 1isi KyJnbTHUBYBaHHS MIKPOBOJIOPOCTEM, a TAKOX BILIMB
ra3oBUX BHUKHJIB TICJs CIHalOBaHHS O0iorasy Ha KyJIbTYpH MIKPOBOJOPOCTEHN
Chlorella vulgaris 1 nianoGaktepiit Arthrospira platensis.

Pozain 5 MicTUTh pe3yibTaTi po3pOOKH TEXHOJIOTIUHOI CXEMU CTajii yTuiIi3amil
ra3oBUX BHUKHUJIB MIKPOBOJOPOCTSIMH Ta JOCIIAHO-TPOMUCITIOBOI ycTtaHOBKM BOR-
100, TakoX HaBEIEHO PO3PAXYHKOBY COOIBApTICTh YTWIII3aIlil Ta30BUX BUKHUJIB 3
3aIaHUMU TTapaMeTpaMu Ha ojiHii ycradoBiii BOR-100.

JucepraiiiiiHe TOCHIJIKEHHS 3aBEPIIYETHCS PO3TOPHYTUMHU BUCHOBKAMM, SK1 €
IIJICHUMH, JIOTIYHUMHU Ta OOIPYHTOBaHMMM, BIJMOBIAAIOTH METI Ta 3aBIaHHSIM
JIOCIIIKEHHS.

Cnucok BUKOPHCTaHUX JIKEpeN CBIIYUTH MpO Te, IO IMiJl 4ac poOoTH OyIio
MPOAHaII30BaHO Cy4YacH1 pe3yiabTaTh HAYKOBHUX JAOCITIIKEHb.

PesynapTat po6oTH MOJAaHO JIOTIYHO, MOCTIZOBHO Ta 3MICTOBHO 3aBEpPILEHO 3
JOTPUMAHHSM BUMOT HAyKOBOTO CTHJIIO BHUKJIANy; MPH IXHHOMY OIHUCI BUKOPHUCTAHO
3araJbHOMPUUHSTY TEPMIHOJIOTIIO.

HMuceprartiitna podoTta oopmieHa BiAMOBIIHO 10 BuMmor Hakazy MOH Ykpainu
BiJ 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepxeHHsT BUMOT 10 O(OPMIIEHHS AUCEPTALIIi».



OnpuiiloHeHHA pe3yJbTAaTIB JHcePTALIiiHOI pO0OTH.

HaykoBi pe3ynbratu amcepTaliii BHUCBITJICHI y 3 HAyKOBUX MyOIiKaIisax
3m00yBayda, cepen SKUX: 2 CTaTTl Yy HAyKOBUX BHUIAHHSIX, BKJIIOYCHUX Ha JaTy
omyOJIIKyBaHHSA [0 TEpeNiKy HAayKOBUX (paXxOBUX BHUAAHb YKpaiHM; 2 CTarTi y
NepioMYHUX HAYKOBHUX BUJAHHSIX, MPOIHACKCOBaHUX y 06a3ax manux Web of Science
Core Collection Ta/a6o Scopus, 3 skux 1 cTarTs y BHAAHHSAX, BIJHECEHHX [0
nepmoro — tpetboro kBapTuwiiB (Q1—Q3) BianosigHo mo kiacudikamii SClmago
Journal and Country Rank a6o Journal Citation Reports; 0 mareHTiB Ha BUHAaXI1, 1110
npounui KBadidikaliiiHy eKcrepTuzy Ta Oe3locepeHbO CTOCYIOThCS HayKOBHX
pe3yibTaTiB aucepraiii; 0 mateHTiB YKpaiHU Ha KOPUCHY Mozenb, 0 0JHOOCIOHHMX
MoHOrpadiif, mo pexkoMeHaoBaHi a0 JApyky Buenoro pamoro KIII im. Irops
CiKOpCBHKOTO Ta MPOUIILIN PELICH3YBaHHA.

Takox pesynpTaTu aucepranii Oynu ampoOoBaHI Ha 8 HAayKOBHX (DaxoBUX
KOH(DEpEeHIIIsX.

Ha migcraBi anamizy omyOJiKOBaHMX aBTOPOM POOIT MOXHA CTBEPJIXKYBATH, 110
MaTepiaii JucepTallii MOBHO BHUCBITIIEHI y MMyOJIKaIisx, cami myOJikaiii MarTh
BUCOKHII HAyKOBUW pIBEHb, JUCEPTAHTOM JIOTPUMAHO MPHUHIMUIIB aKaJeMIYHOI
noOpouecHocTi. Ocobuctuii BHECOK 3400yBaya 10 BCIX HAyKOBHX MyOJiKaiii,
omyOJIIKOBAHHUX 13 CIIBABTOPAMU Ta 3apaxOBaHUX 3a TEMOIO JUCEPTAIllli, € CyTTEBUM.

TakuM 4MHOM, HAYKOB1 pe3yJbTaTH ONMUCAaHI B IMCEPTALIHIA poOOTI TOBHICTIO
BHCBITJICHI Y HAYKOBUX IMyOJTIKaIlIsIX 3/100yBaya.

Hepnosiku Ta 3ayBa:keHHsI 10 QM CePTALIHHOI po0OTH.

1. B piBHsHHI 2 Ha cTopiHI 38 TPOIMYIIEHO KOEPIIIEHT 2 epe MPOTOHOM.

2. Ha pucynky 3.14 (0) mnokazano mnomauy CO, Big OanoHa [0
doTobiopeakTopiB 1 1 2 0IHOYACHO, XOUYa MO OMUCY TaM BJIAIITOBAHO PEUUPKYIISIIIO
1 ra3 13 oTobiopeakTopa 1 HagxoauTh B (hoTOOIOpEAKTOD 2.

3. Ha pucynky 3.22 (a) € oapykiBka i Bich opaMHar miamucaHa sk Nx109,
KIIT./cM?, a moTpibHo Oyno Nx10~ 6, kmit./cm® um N, (X108 kmir./cm?).

4. Ha cropinmi 115 manucano TBeppKeHHS «XI10pena, Mo MiJaBajiach BILUTUBY
JTUMOBHMX Ta3iB, MICTUTh BHUIIWNA BMICT a30Ty, KapOoHy Ta BojHio (Tabn. 4.10),
NOPIBHSHO 3 KOHTPOJEM, a OTke Oarata mirMeHTamMu Ta OuUIKOM», OaxkaHo OyIio
J0JaTH TTOCHJIAHHS Ha JIITepaTypy, /e MOKa3aHo, M0 BUCOKHU BMICT a30Ty, KapOOHY
Ta BOJHIO CBIIUYMTH CaM€ NPO BHUCOKUW BMICT TITMEHTIB, a HE SIKMXOCh I1HIIUX
CHOJYK.

5. B Ttabmumi 4.17 BuxopuctaHo TepMmiHU «TBepai JETIOYI PEYOBUHU» Ta
«TBepni MiHepanbHI PEYOBHUHU», IO € KAJIBKOK 3 aHTJIACHKOMOBHHX TEPMIHIB
Volatile solids ma Mineral solids, B yKpaiHCbKiii MOBI sl IHMX TOHATH
BUKOPHUCTOBYIOTh TEPMIHU Bmicm cyxoi opeaniunoi peuosuHu Ta 301bHicmb.



0. B posin 4 1 ocHypkenisx. BHKOPHCTANO Q30THY Ta CIpUay KHCHOTY Ak
NPOJYKT peakitl oKeain nirporeny ta cyiunypy + sojoio, Jlouiisuo Gyno 6
HABCCTIE 1B JIOJTKAX IO JAMCepTartit  nepepaxynor  Konenrpatii uux  rasis y
KICHOTI,

7. bakano Oyio O Joparn woireparypunit ors inopMaiio 1po- Bruims
kondirypaniit upysopin ua posunnertis CO, y sojannx postuiax abo sasaunry,
O TS THITAHIBL I JLOCT HE BIBTAIOC,

BBOKAIO, 11O BHCTOBICH BaYBKCHIS 1HE € BUIHAYAILIMMKY | HE IMCHIYIOTE
JATALIY HAYKOBY HOBHAIY T HPAKTHUIY SHAMHMICTL Py ibTaris 1a He Brijupaorh
B TIOSHTHBIY OHIHKY Jieepraiiinot pobori.

Bucunonork npo pcepramiimy pooory.

Bpwkao, 1o ueepraniing pobora 3100yBata crytens JIoKTopa (prnocoii
BAOBHUCHKO  ANboint  Anapiisinn  ua remy  «YTHiisaiis - rasoBux BUKHLIB
MIKPOROJLOPOCTIMI»  BHKOHAHNA 1 BHCOKOMY  HayKOBOMY piBHI, HE [OpYIIYE
HPHIIINE AKQIeMitoT JoGpouccioet 1a ¢ JAKIHUCHIAM HAYKOBUM JIOCHIIAKCHHAM,
CYKYTIHHCTDL TCOPCTHUIIX Ta [IPAKTHIIIHX peyILTATIB SIKOTO pO3B'A3YC HayKoBe
AABAQHIS, 1O MAE ICTOTHE 3Hates Juist ranysi snanb 16 Ximiuna ra HloiHIKEHEPIA.
Jlncepraniiiia poGora 34 aKTyaIbiHICTIO,  HPAKTHYTOI0 IHHHICTIO Ta HayKOBOK
HOBH3HOIO [OBHICTIO BULIOBIAAEC BHMOIAM YHHIOIO 3aKOHOAABCTBA Ykpaiuu, 1O
nepenbaveni B 1.6 — 9 «llopsiaky HPUCY/UKCHISA CTYNCHA JOKTOpd (pisrocodii Ta
CKACYBaHs PILCHIs Pa3soBoOi crieiializoBalol BUCHOT pajii 3aKk/aly BHILOI OCBITH,
HAYKOBOT YCTAHOBH NP0 MPHCYDKEHIS CTYHCHA JI0KTOpa (pinocodii», 3aTBEPIHKCHOIO
[Mocranosoio Kabinery Minicrpis Yipainn st 12 ciims 2022 p. Ne 44.

3n00ysau  Bjosuucnko  Ajboria AIpiiBHa  3ac/yropye Ha  IpHCYUKCHHA
crynens gokropa inocodii B rasty3i 16 Ximiuna ta Gioiskenepis 3a creLiaabHiCTIO

162 BioTexuonorii ta 6ioimKeHepis.

Penensenr:
jonenT kageupn GloeHeprernku,
GioindopmaTiky Ta ekobiorexnonorii
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