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i mpakTmkm» npucBoeHo ineHtudikarop uudpposoro o6’ekra (Digital Object
Identifier — DOI).

Kypnan «kExonomika, GiHaHCH, MEHEKMEHT: aKTyaJIbHI MMTAHHA HAYKH i
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Marepianu ApyKyIOThCS YKPaiHCHKOIO, aHTUIMCHKOIO 1 POCIHCHKOI MOBaMH.
Homep cxBasieHO 1 peKOMEHI0BAaHO A0 APYKY pilieHHsM Buenoi panu BinHuipkoro
HAI[IOHAJILHOTO arpapHOTO YHiBepcUTeTy, mpoTokoa Ne 2 Bix 28 BepecHs 2021 p.

VYei mpaBa 3acrepexeni. Texctu craredd, Tabnuii, rpadiuHuil Matepial,
dbopMyIH 3axuIleHl 3aKOHOM TIPO aBTOPCHKI mpaBa. Ilepeapyk i mepekman craren
JIO3BOJISIETBCSL 3@ 3TOJIOK0 aBTOPIB. BiAMoBigadbHICTh 3a 3MICT MyOmiKamii 1
JIOCTOBIPHICTh HaBEJICHUX Yy HUX JaHUX Ta 1HINIOI iHpOpMallii HECYyTh aBTOPU CTaTEH.
BucnoBneH1 y HaIpyKOBaHUX CTATTAX JTYMKH MOXXYTh HE CIIBHAJAaTH 3 TOUKOIO 30py
peaKIiiHOI KOJIeT1i 1 He MOKIaAal0Th Ha Hel HISIKUX 3000B’SI3aHb.

CBi70LITBO PO BHECEHHS J0 JIEP’KABHOTO PEECTPY BHUJIABIIIB, BUTOTOBJIIOBAYIB
1 po3noBCIOKYBaviB BuaBHI4IO01 ipoaykiii JIK Ne 5009 Big 10.11.2015 p.
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3MICT
JI.M. TOKAPYYK  CTPATEIYHI  HAIIPIMU  PO3BUTKY
BUPOBHMIITBA BIOTIAJIB I3 ATPOBIOMACHU
CIJIbCbKOT'OCITOJIAPCBKU X IMIJIIPUEMCTB YKPATHU
I'.B. HIEBYYK BIOITAJIMBO 3 BOJIOPOCTEM SIK HAIIPSIM PO3BUTKY
«3EJIEHOI» EKOHOMIKM: CYYACHUI CTAH TA ITEPCIIEKTUBU
P.B. JIOI'OIIIA, O.I1. XAEI[bKA JIEP)XABHUI 3EMEJIbHII BAHK:
ICTOPISI CTBOPEHHS TA PO3BUTKY B YKPAIHI TA CBITI
LB. ®YPMAH, H.O. PATYHIHAK TIEPCIIEKTUBU BUPOBHMIITBA
BIOITAJIMB B YMOBAX PE®GOPMYBAHHS 3EMEJIbHUX BIJTHOCHUH
H.M. IIOXHJIEHKO, P.A1. KOPIHEI[b TIPOBJIEMU ®IHAHCOBOI'O
3ABE3IIEUYEHHS CIJIbCBKOT'OCITOJAPCBHKOI JJOPATUOI
JISAJIBHOCTI B YKPATHI
A.A. BPOAKA YJIOCKOHAJIEHHSI CUCTEMM YIIPABJIIHHS SKICTIO
TA BE3IEYHICTIO AT'POXAPYOBOI TIIPOJAVYKILII B VYMOBAX
€BPOIHTEI'PALIIMHUX ITPOLIECIB
H.JI. ITIPABJIOK OBJIKOBE 3ABE3IEYEHHSI  YIIPABJIIHHS
BUTPATAMU HA BUPOBHUIITBO TA PEAJIBALIO ITPOAYKIII
CAJIIBHULITBA
AI1. HIIEHKO, H.I. KOBAJIb OCOBJIMBOCTI JOKYMEHTYBAHHA
BUTPAT OPI"”AHIYHOI'O CIJIbCBKOI'OCITIOJAPCBKOI'O
BUPOBHUIITBA
B.II. XOMYTEHKO, A.B. XOMYTEHKO TEOPETHUKO-IIPABOBI
ACITEKTU 3ACTOCYBAHHS ®IHAHCOBUX TAPAHTIM 3A
TPAH3UTHHMU 30BHIIITHLO-EKOHOMIYHMMU OITEPALIIAIMU
YURCHUK NATALIA, KIPORENKO SVITLANA GLOBAL MARKET OF
INTELLIGENT INVESTMENTS: EXPERIENCE FOR UKRAINE
BEREZIUK SERGIY IMPLEMENTATION OF THE DUAL FORM OF
TRAINING OF HIGHER EDUCATION GRADUATORS ON THE BASIS OF
THE  ALL-UKRAINIAN  SCIENTIFIC AND  EDUCATIONAL
CONSORTIUM
O.M. T'OJIOBHA, M.B. KOH/IPATOBA KOHIIEIILIS IHTETPOBAHOI'O
PO3BUTKY MICT: €BPOIIEMCHKMI JOCBIJI TA MOXJIUBOCTI
MIOI'0 BACTOCYBAHHS B YKPATHI
O.M. JUKE/UKYJIA, JI1.O. BOJIOHTHP JIJUKUTAJIBALIA K
OCHOBHUI ®AKTOP PO3BUTKY IHAYCTPIi TOCTHUHHOCTI VY
KPATHAX €BPOCOIO3Y
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TOKAPYYK /luna HukoJ/iaeBHA — KaHAUAT SKOHOMUYECKUX HAYK, IOLIEHT
Ka(bezprl AIMUHUCTPATUBHOTO MCHCIKMCHTA W AJBTCPHATHBHBIX HNCTOYHHKOB
SHEpruv, BUHHULKWI HanMoOHaNBHBIA arpapHblid yHuBepcuteT (21008, r. Bunnuna,
yi. Conaeunasi, 3, e-mail: tokarchyk dina@ukr.net).

YK 330.1; 620.92
DOI: 10.37128/2411-4413-2021-3-2

BIOITAJIMBO 3

BOJOPOCTEM SIK ~ WEBYYKIB.,
HATIPSIM KaHOuOam eKOHOMIYHUX HAYK, CIaPUINiL
PO3BUTKY o suKnaoay
GEJEHOI» Kageopu aominicmpamueno2o MeneoHcMenny
EKOHOMIKMH: ma anvmepHamueHux Oxycepesl enepeii,
CYYACHUMI éT AH Binnuubkuii HayionanvHUl azpapHuil yHieepcumem
TA HEPCIHEKTUBU (m. Binnuys)

Y cmammi poszenamymo exonoeiuni acnekmu 6nauy mpaouyiunux oOdicepen eHepeii Ha
HagkonuwHe cepedoguwye. OOIPYHMOBAHO NPUYUNHU AGUWA, KOIU NOMpedu 6 eHepeemuyi ma
npobnemu 8 eKono2ii 6edymsv 00 HOWLYKY albmepHamusHux 6udie naiusa. Ilposedeno nopisHsbHULL
amaniz cmpyKmypu 3a2aibHo20 NOCMA4aHHs MPaouyiuHux ma aibmepHamusHux 0dxcepen eHepeli.
IIpoananizosano cyuacuuiti cmau GUPOOHUYMEA, BUKOPUCMAHHA MPAOUYIIHUX NAIUE Md
nepcnekmugy 6upobHuymea 0Oiono2iyHux 6uodie naiueé 6 Ykpaiui. Bioobpasxceno npocHo30eamy
CMPYKMypy — 6UKOPUCMAHHA —~ MPAOUYIIHUX —~MAd  ATbMEPHAMUSHUX —6UOI8 NANUE  32I0HO 3
Enepeemuunoio  cmpamezicio  Yrkpainu 0o 2035 poky «besnexa, enepeoegexmusnicme,
KOHKYPEHMOCHPOMONCHICD Y.

Haseoeno knacugbixayito 6Gionanus 3anexncHo 6i0 CUPOBUHU. Nepuioco, Opy2020 ma
mpemvoeo nokoninua. Ha 6iominy 6i0 bionanue 3 maxux Kyiemyp, K YyKposuii ouepem i KyKypyo3a
(bionanuso nepuio2co NOKONIHHA), A MAKONC i3 8i0X00i8 MBAPUHHO20 i POCIUHHOZO NOXOONCEHHS
(Opy2020 NOKONIHHSA), NAIUBO, siKe OmpuMane 3 6000pocmel (0ionaiueo mpemvo2o NOKONIHHS), MAE
be3zniu nepesae. 30kpema, ye Oinbwuli nomenyian 6upoOHuUYmMea OIONAIUBA NOPIGHAHO 3
nonepeoHiMu MexHON02IAMU; PI3HOMAHIMHICIb MONCIUBUX 6U0i6 nanusa (bioouzens, Oioemauol,
biobymanon, Oioeas i HA8IMb peakmusHe NAIUBO), SHYUKI MeXHON02Il supobHuymea. Jlocnioxcerno
MeXHON02II BUPOULYBAHHS 8000POCMEN: Y BIOKPUMUX 8000UMAX abo y Oibd OOCKOHANUX 3AKPUMUX
cmaskax ma biopeakmopax. Obrpynmosano, wo Hauvuacmiuie 6000pOCMi BUKOPUCIOBYIOMb Olls
gupodonuymea  6ioouszens; 3poONEeHO NOPIGHAHHA  PI3HUX  MEXHONO2IU 1020  OMPUMAHHA.
IIpoananizosano 3apybisxcuuii 00cgio SUpoOHUYMeEa 6ionanus 3 8000pocmell ma 3ACMOCYEAHHSL
1020 pI3HUMU ABMOMOOIIGHUMUY KOMIAHIAMU [ NIONpUEMCMEAMU, A MAKONC NEPCHeKmueu
8UpobHUYmMeEa bionanus 3 odopocmeti Ha mepumopii Yrkpainu. He 6epyuu 0o yeazu nepcnekmugu
gUpoOHUYmMeEa  Oionaius mpemvoc0 NOKONIHHA, B86ANCAEMO, WO NUMAHHA  OOCTIONCEHHS
3aMUMAEMBC. HEOOCMAMHBLO BUCBIMIEHUM HAYKOBYAMU, A BIMYUSHAHUM SUPOOHUKAM He 8UCMAYAE
0a306ux 3HAMb.

KuirouoBi ciioBa: TpaaulliiiHi Jpkepena eHeprii, BITHOBIIIOBAaHI Jykepena eHeprii, 0ionaimao,
Oiomaca, MiIKpOBOJIOPOCTI, «3€JI€Ha» EKOHOMIKA.

Taou.: 3. Puc.: 3. Jlir.: 19.
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BIOFUELS FROM ALGAE AS ADIRECTION FOR THE
DEVELOPMENT OF THE «GREEN» ECONOMY: THE CURRENT
STATE AND PROSPECTS

SHEVCHUK Hanna,

Candidate of Economic Sciences,

Senior Lecturer of the Department of

Administrative Management and Alternative Energy Resources,
Vinnytsia National Agrarian University

(Vinnytsia)

The article describes environmental aspects of the impact of traditional energy sources on
the environment. It is substantiated that energy needs and environmental problems lead to the
search for alternative renewable fuels. A comparative analysis of the structure of general supply
between traditional and alternative energy sources is done. The current state of production and use
of traditional fuels and prospects for the production of biofuels in Ukraine are analyzed. The
projected structure of the use of traditional and alternative fuels according to the Energy Strategy
of Ukraine until 2035 «Safety, energy efficiency, competitivenessy is presented.

The classification of biofuels is provided depending on raw materials: first, second and third
generation. Unlike biofuels from crops such as sugar cane and corn (first-generation biofuels), as
well as animal and vegetable wastes (second-generation), algae-derived fuels (third-generation
biofuels) have many benefits. In particular, this is a greater potential for biofuel production
compared to previous systems: a variety of possible fuels (biodiesel, bioethanol, biobutanol, biogas
and even jet fuel); flexible production technologies. Algae cultivation technologies have been
studied: especially cultivation in open reservoirs or in more advanced closed ponds and
bioreactors. It is substantiated that algae are most often used for biodiesel production; a
comparison of different technologies for its production is made. The foreign experience of algae
biofuel production and its usage by various automobile companies and enterprises, as well as the
prospects of algae biofuel production in Ukraine are presented. Despite the prospects for the
production of the third-generation biofuels, there we think, that the issue of investigation has not
been studied properly by scientists and Ukrainian producers don’t have basic knowledge.

Key words: traditional energy sources, renewable energy sources, biofuels, biomass,
microalgae, «green» economy.

Tabl: 3. Fig.: 3. Ref.: 19.

BUOTOILIMBO U3 BOJOPOCJIEN KAK HAIIPABJIEHUE PA3BUTHUA
«3EJEHOW» DKOHOMHMKHN: COBPEMEHHOE COCTOSIHUE U
HNEPCIIEKTUBBI

HIEBYYK A.B.,

KaHouoam 3KOHOMUYECKUX HAYK,

cmapuiuii npenodasameJib Kagheopovt AOMUHUCHPAMUBHO20
MeHeOoHCMenma u aibmepHAmuHbIX UCIOYHUKOG IHEPZUL,
Bunnuykuiit nayuonanbHbLI AZPApHbLiL YHUGEPCUM Eem

(2. Bunnuuya)
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B cmamve paccmompensi sK0n102UtecKUe ACNEKMbl GIUAHUS MPAOUYUOHHBIX UCHIOYHUKOS
9Hepauu Ha okpycarowyio cpedy. OboCHO8AHO, YUMo NOMPEeOHOCMU 8 IHEp2emuUKe U IKOJI02UYecKue
npobnemsvl 6e0ym K NOUCKY QIbMEPHAMUBHBIX B0300HOGIAeMbIX U008 monauea. Ilposeden
CPABHUMENbHBIU AHATU3Z MeHCOY MPAOUYUOHHBIMU UCTNOYHUKAMU IHEPSUU U AlbMEPHAMUSHBIMU.
Ipoananuzuposano coepemenHoe COCMOSIHUE NPOU3BOOCMEA U UCHONb30BAHUSL MPAOUYUOHHO2O
MONAUBA U NEPCReKMUBbl NPOU3BOOCMBA Ouosocudeckoeo monausa 6 Ykpaune. Ompadxiceno
NPOCHO3UPYEMYIO CIPYKMYPY UCHONb308AHUS. MPAOUYUOHHO20 U ANbMEPHAMUBHO20 MONIUBA
coenacHo  OHepeemuueckou — cmpamezsuu  Yxkpaunol 0o 2035 200a  «bezonacnocmy,
9HEP20IPHexmusHOCmb, KOHKYPEHMOCHOCOOHOCHb ).

Ilpusedena knaccuguxayus OUOMONIUE 6 3ABUCUMOCTIU OM CbIPbs. NEPBO20, BMOPO20 U
mpembe20 NOKoAeHUs. B omauyue om 6UOmMonauéa u3 makux Kyasmyp, Kak CaxapHulii MpoCmMHUK U
KVKYpy3a (6uomonauéa nepeoco nOKoIeHuUs), a makice u3 0mxo008 HCUGOMHO20 U paACMUMENbHO20
NPOUCXOIAHCOEHUSL (6MOPO2O NOKOJIeHUs), MONAUBO, NOJYYEHHOE U3 8000pociel (Ouomoniuso
mpemve20 NOKONeHUs), UMeem MHOMNCeCmeo npeumywecms. B uacmumocmu, smo 6onvuiuil
NOMEHYUAN NpoussoOCmed OUOMONIUBA NO  CPABHEHUI0 C  NPeblOVWUMU — CUCEMAMU:
PA3H000pasue 603MONCHBIX 8UO08 MONIUBA (bUoouzenv, buosmano, buodymanon, buo2as u oazice
Peakmuenoe MONAuGo);, 2ubKue mexHoio2uu npousgoocmea. Hcciedosamvl  mexHonocuu
BbLIPAUWUBAHUSL BOOOPOCEU. 8 OMKPLIMBIX B000EMAX ULU 8 DOIee COBEPUIEHHBIX 3AKPLIMbBIX NPYOAX
u o6uopeaxmopax. O60CHOBAHO, YMO uauje 6ce20 B000POCIU UCNONL3VIOM HA NPOU3BOOCHIBO
Ouoouzens; CcOelaHo CpasHeHue pasIudHblX MexHoIo2uti e2o0 noayuenus. Ilpeocmasnenvl
3apy6edcHbLL ONbIM NPOU3BOOCMEA OUOMONIUBA U3 B000POCIEU U NPUMEHEHUSL €20 PA3IUYHbIMU
ABMOMOOUNLHBIMU KOMAAHUAMU U NPEONpUAMUAMU, a MAKd’ce NePCneKmusbl Npou3ze00Ccmed
buomonausa uz 6ooopociel Ha meppumopuu Ykpaunvi. He npunumas 60 eHumanue nepcnekmugol
npouzeo0cmea OUOMONIUBA MPembe20 NOKOAEHUA, CUumaem, 4Umo 6ONPOC UCCIe008aHUs
0CMaémuvcsi MAo UCCIEO08AHBIM HAYUHBIMU PAOOMHUKAM, d OMEYeCmEeHHbIM NPOU3B0OUMENAM He
xeamaem 6a308b1X 3HAHUL.

KiioueBble cJioBa: TPagUIMOHHBIE HMCTOYHUKH SHEPTUHU, BO30OHOBISEMBbIE HCTOYHUKU
SHEepruu, OMOTOILTBO, OoMacca, MUKPOBOIOPOCIH, 3eJIeHas YKOHOMHKA.

TaoJ.: 3. Puc.: 3. JIut.: 19.

IMocranoBka mnpoOJsemu. Xutts monell HeMOXIMBE 0€3 BUKOPUCTaHHS
najguBa. IcHye ABlI rpynu naidvBa: MNaJMBO, OTPUMAHE 3 HaJp 3emill (KOPHUCHI
KOIAaJMHU) Ta MNajuBO, OTpuMaHe 3 OionoriyHoi cupoBuHU. Came Apyry rpymy
Ha3uBaTh OlomasmBoM. OCHOBHA BIAMIHHICTh MK IMMU TPyHaMU TMOJSITAE Y TOMY,
110 CIAJIIOBAaHHS BUKOIHUX MaJIMB MPU3BOAUTH 10 301IbIIEHHS BMICTY BYTJIEKUCIOTO
ra3zy B armocdepi 3emii. Byrmuerro Ha 3emiti crae MeHie, a B arMmocdepi — OuTbIe.
CnamtoBaHHSI K TaJIUB JAPYroi TPynmu He 301IbIIy€ BMICTY BYTJIEKHCIIOrO Tra3zy B
atmocdepi. Tak, mpu crnaioBaHHI JEPEeBUHU B aTMoc(epy BUKUAAETHCS Taka K
KUIBKICTh BYTJIEKHCIIOTO Ta3y, CKIJIbKK OYyJI0 BUJIy4€HO 3 aTMoc(epu y mporiect pocTy
JICpEBUHU 32 PaXyHOK (DOTOCHHTE3Y.

CydacHa eHepreTuka IpyHTYEThCS HA BUKOPUCTaHHI HATOMPOAYKTIB, BYT LIS
Ta MPUPOJHOrO raszy, IO 3acMiuylOTh aTMocdepy Beande3How KiubkicTio COo,
IHIIMMH TIAPHUKOBUMH Ta3aMH Ta KHCIOTOYTBOPIOBAJHHHUMH OKCHIAMHU a30Ty 1
CIpKM, 3aBAaroud Oe3rocepeHbOl IMIKOAW JOBKULIIO BHACHIOK TOCHUJICHHS
MapHUKOBOTO €(eKTy, IO MPU3BOIUTH A0 3MIHU KJIIMAaTy Ha IJIAHETI.

OCKUIBKM CBHOTOJIHI YacTKa BHUKOITHOTO MaJluBa Yy 3a0e3MedYeHHI CBITOBHUX
notped csrae 88-89%, a iHoro 3amacu, 3riJHO 3 OLIHKAMH EKCIEpTIB, 6yI[YTI>
HEBJIOB31 BHUEpIaHi, CHEpreTUYHa MpobiemMa Ha0yBae riio0aabHOTO po3Maxy 1 Mae
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BCl O3HAKM €KOJOriyHoi Kpu3u. lle croHykae BUEHHUX 1O TEPMIHOBUX IOIIYKIB
aTbTEPHATUBHUX JHKEPE CHeprii, Mo nependadaroTb BUKOPUCTAHHS ITOHOBIIOBAHUX
pecypcis [5].

AHaJi3 ocTaHHIX AocaimxkeHb i myOJikauniii. [luranHio BUpOOHMIITBA Ta
BUKOPHUCTaHHS O10JIOTIYHOTO TajyMBa TMPHUCBIYEHI Tpalll TaKUMX BITYM3HSIHUX Ta
3apyOikHuX BueHUX sk Kanernik I'. [7], ['onuapyk 1. [2], €muuk (T"'onuapyk) T. [3],
[Mpunuisk H. [18], Tokapuyk /I. [14], OscsunuikoBa H., Cemuyk ., I'enbdann €.,
Omnaranaran Pamxu, Ko Ki Illen ®a6uan ta 1H.

[TpobGnemaTnkor0 BUPOOHUIITBA OloAM3ENsl 3 MIKPOBOJIOPOCTEH B YKpaiHi Ta
CBITI 3alMarOThCs Taki BYeHi, sk 3omoraproBa O., Koxkesnikos 0., bmiom 4.,
KipcanoBa B., baxki A., Xocceitn I11., Camtex A. Ta ps iHITHX.

HesBakatoun Ha Te, mo npoOnema BUpOOHMIITBA OlomanuBa, B T.4. 13
BOJIOPOCTEM, MOCIIa€ YibHE MICIE B JOCIIKCHHSIX Ta MpalsX Ha3BaHUX BUYCHUX,
MpOTe, 3ANHIIAECTHCS YAMAJIO HEBUPIMICHUX MHTaHh HAYKOBO-TIPAKTUYHOTO 3MICTY,
110 MOTPEOYIOTH MOAATBIIIOTO JOCIIKEHHS.

@opmyaoBaHHA Wijell crarTi. MeTol HAayKOBOTO JOCHIIKEHHS € aHail3
CYy4acCHOTO CTaHy Ta MEPCIEKTUB PO3BUTKY BUPOOHUIITBA O10MAIMBA 3 BOJAOPOCTEH SIK
HaIpsIMy PO3BUTKY «3€JICHO1» €KOHOMIKH.

Bukiaa ocCHOBHOro Martepiajy gociigxeHHsl. EHepreTmka € OCHOBOIO
€KOHOMIKH Oy/Ib-sIKO1 KpaiHu CBITY. J[>kepena eHeprii, ki He BIIHOBIIOIOTHCS — 1€ Ti
JoKepea eHeprii, siKi, BAYEePIIaBIINCh, O1IbIIE HE MOXKYTh BIIHOBIIIOBATUCS, OCKIJIBKH
JUTSL IX YTBOPEHHS y MPUPOJI1 MOTPiOeH TpuBaynid yac. [lonpu te, m1o y npupo/i BOHU
HasBHI y 3HayHIA KUIBKOCTI, BCE X TaKM BOHU MalOTh BHYepnHUil xapakrtep. Lli
JDKeperia eHeprii € 3a0pyIHI0I0YMMH, 00 TX BUKOPHUCTAHHSI IIIKOIUTHh HABKOJUIITHEOMY
CEpEOBHIILY.

[IpuknagamMu HEBITHOBIIOBAHOI €HEPTi € BUKOITHE NAIUBO: HadTa, MPUPOIHUI
ra3, Byruuis, ClaHll Ta SiJIepHa €HepreTuka — BUPOOHUIITBO €HEpPrii 3a JOMOMOTIO0
ypaHy Ta TOpio.

B Vkpaini cborojmHi mnepeBakae HEBIAHOBIIOBaJIbHA EHEpPreTHKa 1 3a
MPOTHO3aMHU TaK 3aJIMIIATUMEThCs W Hamanl. Y Tabnuii 1 HaBeaeHa MpOrHO30BaHA
CTPYKTYypa 3arajibHOro nmocTayaHHsl IEPBUHHOT €HEPrii 3 TPATUIIIHHUX JXKEPEN 3T1THO
Enepreruunoi ctparerii Ykpaiau no 2035 poky. Biamosimno go manux y 2035 p.
nepea0avaeThCsl CKOPOUYCHHS Y CTPYKTYpl JABOX JDKEpEN: BYTULIS 3MEHIIUTHCS HA
33% Tta HadrompomykTr — Ha 26%. YacTka npupoIHOTO Ta3y 301uIbmuThes Ha 19%.

Tabnuys 1
CTpyKTypa 3arajibHOr0 NOCTAYaHHS MEPBUHHOI €HEPril 3 TPAAUIIMHUX [ZKepeJT
BiANOBiAHO 10 EHepreruyHoi crparerii Ykpainu 10 2035 poky, MJIH T H.e.

HaiimenyBanHs mxepena 2020 p. 2025p. l'[é)(());g(; 2035p.
Byrinns 18,0 14,0 13,0 12,0
[Ipupoauuii ra3 24,3 27,0 28,0 29,0
Hadrompoaykru 9,5 8,0 7,5 7,0
ATOMHa eHepris 24,0 28,0 27,0 24,0

Horcepeno: cknaderno asmopom 3a [9]

3a mMaHUMH He3aJIeKHOro iHdopMaIiiHOTO
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oensuny B YkpaiHi y 2019 p. 3Huzunocs Ha 3,8% NOpIBHAHO 3 aHAJIOTTYHUM
nepiogom 2018 p. no 1417,1 THC. TOHH.

[Ipote, epxaBHa cimyx0a cratucTuku YKpainu [4] 3adikcyBana 3pocTaHHS
CIIO’KMBAaHHS H3eIbHOTO manmBa Ha 4,5% y 2019 p., no 4,7 mnH T. Lle cBigunTh mIpo
Te, 0 YKpaiHIli Bce OUTbIe 0OUParoTh aBTOMOOLTI, sIKI BHKOPUCTOBYIOTH CaMe IIeH
B/ TTAJTBA.

Y 2020 p. BUKOpUCTAHHS Ma3yTy 3HU3WIOCH, HATOMICTh TO3UIIII0 Ha PHHKY
3aiHAB OLIBIN ACIICBHUI BU MMAJIMBa — MPUPOIHUN Ta3, 0 BUKOPUCTOBYETHCS B PO
pesepBHoro nanua Ha aeskux TEC 1 TELL, ski cnokuBaioTh Ma3yT y BUMaAKax Horo
HWDKYOI I[IHU TIOPIBHSHO 3 TPUPOJHHMM ra3oM. Tak, y ciuHi-koBTHI 2020 poky
CIO’KMBAHHS Ma3yTy CKOPOTHJIOCS HaOlIbIe cepel ycix eHepropecypcis: Ha 65%,
10 69,5 Tuc. T.

[Ilo crocyeTbcs OOCSTIB BUKOPUCTAHHS KaM’SHOTO BYTULIS, TO BOHH
soutemmucs Ha 0,4% 3a 2019 p. g0 36,54 muia T nopiBHsHO 3 2018 p. CriokuBaHHS
€JIEKTPOCHEPTii B YKpaiHi NpoJOBXKYe 30UIbIIYBATUCS IIOPIYHO i 3pOCTaHHS MOTPeO
PUHKY 1 KpaiHM TOKpHUBA€ETHCS, 30KpeMa, W 3a PaxyHOK CTPIMKOTO PO3BUTKY
BIIHOBJIIOBaHUX JKEpPEN EHEprii, 10 € OCHOBOK CTaOUIbHOI POOOTH TEIUIOBOI
eleKkTporeHeparii [ 8].

CTpykTypy BHKOpHMCTaHHS manuBa B Ykpaini 3a mepiog 2016-2019 pp.
HaBeJCHO Yy TabiuIll 2.

Tabnuys 2
CTpyKTypa BUKOPHCTAHHA TPAAMUIHHOI0 MAaJIMBa B Y KpaiHi
3a 2016-2019 pp., %

TTokasHHK 2016 p. 2017 p. 2018 p. 2019 p. Bfo’ig”;‘;;gl’ 6(?.')
[pupoauuii ras 34,3 34,3 33,5 31,6 -2,7B.11.
Byrims 31,8 30,1 31,0 31,1 -0,7 B.I.
Hadronponykru 11,9 13,0 15,8 17,5 5,6 B.IL.
Koxc Ta HamniBKOKC 11,2 10,7 10,8 10,7 -0,5 B.11.
THmi 10,8 11,9 8,9 9,1 -1,7 B

Iorcepeno: cknaoeno asmopom 3a [4]

VY cTpykTypl BUKOPHUCTaHHS TpaauiiiHoro namua y 2019 p. mopiBHSHO 3
2018 p. BimOynuch HE3HA4YHI 3MIHM: 30UIBIIMIUCH, YAaCTKU CHpOi HadTU Ta
HadrompoaykriB Ha 1,7 B.., Byriuuis — Ha 0,1 B.II. MpU OJHOYACHOMY 3MEHIIICHHI
BUKOPHUCTaHHS MPUPOAHOTO ra3zy Ha 1,9 B.o.

VY 2019 pormi ykpaiHCBKUMHU TiAMPUEMCTBAMH W OpraHi3aiisiMd BUKOPHUCTAHO
102,3 MJIH T yMOBHOI'O NajnuBa (MIEPBUHHOTO 1 BTOPUHHOIO), 110 Ha 6,7% MeHIlIe, HiXK
y 2018 pori. 3aragpHy CTPYKTYpY BUKOPUCTAHHS MaJMBa MiANPUEMCTBAMU B Y KpaiHi
y 2019 p. HaBeneHo Ha puc. 1.

AJIbTEpHATUBOIO TPAAUIIIAHUM JKEperdaM €Heprii € BIJHOBIIOBaHI, SKI
MMOHOBJTIOIOTHCS MPUPOJHUM HUIAXOM. JI0 TaKMX JKEpesl HajekaTh CHeprii COHIIA,
BITPY, Opra”iyHoi OiomacH, MOTOKIB BoaM. Takox 10 HKEpesl eHeprii, skl cami
MOTIOBHIOIOTH CBOT 3aIlacy, BIIHOCUMO €HEPTiI0 3eMHUX HAJP, TEIJI0O HABKOJIUIITHHOTO
CEpEeIOBHUINA, a TAKOXK 1HIII JKEpesa, Taki K MoOyTOB1 OpraHiyHi BiIXOJH, CTIYHI U
KaHaji3ariiHi Boau [5].
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Byrinas 31,1 Hadra cupa ta

HaTONPOAYKTH
17,5

Kokc i HamiBKOKC
10,7

Jdomennuii ra3 3,5

KoxcoBnii ras 2,1

M pupoanuii ras Inmi 3,5

31,6

Puc. 1. CTpykTypa BUKOPHUCTAHHS NAJIUBA NiANPUEMCTBAMHU
Ykpainu y 2019 poui, %

Horcepeno: cknadeno asmopom 3a [4]

VY Ttabmuui 3 HaBeneHa MPOTHO30BaHA CTPYKTypa 3arajlbHOrO IMOCTaYaHHS
B1JIHOBITIOBAJIBHUX JKEPEJ €Heprii 3riHO 3 EHepreTuyHow crpareriero YKpaiHu 10
2035 poky.

Tabnuys 3
CTpyKTypa 3arajibHOro0 NOCTA4YaHHs BIIHOBJIKBAJbLHUX JIKepeJi eHeprii 3riIHo
Enepreruynoi crparerii Ykpainu 10 2035 poky, MJIH T H.e.

HaiimenyBaHHs mxepena 2020 p. 2005p. g[g;giog 2035p.
Biomaca, 6ionanuBo, Biaxoau 4.0 6,0 8,0 11,0
CoHsiuHa Ta BITPOBA EHEPIis 1,0 2,0 5,0 10,0
T'EC 1,0 1,0 1,0 1,0
TepmanbHa eHeprist 0,5 1,0 1,5 2,0

Torcepeno: cknaoeno asmopom 3a [9]

AHajmi3zytoud JaHi, 0auMMo, IO 3TIJHO 31 CTPATETi€l0 MPOTHO3YETHCS
30UIBIIICHHST TIOCTAa4aHHS Maibke BCIX BIJHOBIIOBaIBHUX Kepen y 2035 pori
nopiBHsiHO 3 2020 pokom: Oiomacu, OiomajivBa, BIAXOJIB — OUIbII HIDK BJIBIYi;
COHSIYHOI Ta BITpOBOi eHeprii —y 10 pasiB; TepManbHOi eHeprii — y 4 pasu.

Sk B YkpaiHi, Tak 1 B CBITI cepell BIIHOBIIIOBAJILHUX JIKEpPEl Heprii Barome
Micie 3aiiMae 010J0rivYHe najuBo. biojoriude maiauBo abo 010MaanBO — L€ HaJKUBO,
OTpUMaHE 3 TPHUPOAHOI CHUPOBHHHU, TaKOi SK JEPEBHHA, BIIXOAU Ta CHEPrETHUYHI
KyJIbTYpH, IO 3aCTOCOBYEThCS [IJIi BUPOOHUIITBA eHeprii. [[ns BupoOHUIITBA
OlomanrBa OCHOBHUM JKEpPEIoM € Giomaca.

biomaca — me Oynb-fka OpraHiyHa PEeHYOBHHA POCIWHHOTO ab0 TBAPUHHOTO
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MOXO/DKEHHS, a, OTXKEe, JHPKEPEeJIo BITHOBIIIOBaHOI eHeprii. biomMaca € cupoBHHOIO 715t
BUPOOHUIITBA pIJKKAX, TBEpAUX Ta TazonoAiOHux mnamuB. OcHOBY Oiomacu
CKJIQJaI0Th:

- BTOPHMHHI IPOJYKTH JAEPEBOOOPOOHOT MPOMUCIIOBOCTI;

- €HEpPreTHYHI KYJIbTypH;

- CUIBCBKOTOCIOAAPChKI BTOPUHHI TPOTYKTH.

OCHOBHUMH CUIBCHKOTOCIIOJIAPCHKUMH  KYJIbTYpaMu, SIKI BHUPOILYIOTH JIJIs
BUPOOHUIITBA O10MaliiB, € KYKypyJ3a, COs, COHAIIHUK, PiMak, IIYKpoOB1 OypsKH,
CBITUTpAC, MICKaHTYC, I[yKpOBa TPOCTHHA, MINCHUIS Ta iHII. biomaca moxe OyTu
BUKOPHCTaHA 3a/JI1 OTPUMaHHS CHEprii P CMaIOBaHHI, a TAKOX y mepepoOIeHOMY
BUTJISII — PiAKi a00 ra3omnoaiOHi manvBa.

Tunu pigkoro GiomanuBa, sSiKi BUPOOJISIOTH 13 0i0MacH, 0 BUKOPUCTOBYIOTHCS
B aBTOMOOUIBHUX JBUTYHAX, MOAUISIIOTbCS Ha OiomanuBa 1-ro, 2-ro, Ta 3-TO
MOKOJIiHHS (puc. 2).

IM3EITb

— i Cinecpxoroc- )
OmitiHi 3eproi Lyxposi T0JAPChKi Hepesa 1 Biomaca
KyJIbTYpH Oypsikn BiTKOME TpaBa
Tpeme [ | | . |
NOKONIHHS
Kepu T Llenrono3a, P .
Bomopocrti Kpoxmans Hyxop reMilesroo3a OC/HHHI
ot Ta JITHIH PCIOBHHH
|
* v
XimiyHui Biosoriunmii v Tepmoximiunmii
Tpancecrepudixaris CrninpToBe OpoiHHS [Mipomni3
TigpoounenHs DepmeHTHHH Tinponi3 KaraniTuuna koHBepcis
AnaepoOHe OpoiHHS Tasndikaris
Hosi nigxonu
Komngepcilinuii|eran l
A4
—> bionuzens Meran ByrnesomHi, au3ens i
3aMiHHUKHU OCH3UHY, [IpomykT
BinHoBmoBaHuit €TaHoJ, OyTaHOJI
Eranomn, 6yranon

Puc. 2. Illasaxu koHBepcii Oiomacu 0ionaauBa nepuoro, Apyroro i TperbLoro

NMOKOJIiHb
LDicepeno: [6, c. 12]

biomanuBo mepiioro mMOKOJHHS BUPOOJISIOTH 13 IYKPY, KPOXMAITI0, POCTUHHOL
oJlii 1 TBAPWHHOTO >XHUPY, BUKOPUCTOBYIOUHM TPAAMINIHI TexHOJOTii. OCHOBHUMU
JoKepeslaMyd CUPOBHHM € HACIHHS OJNIMHUX KyJIbTyp a0o 3epHo. Hanpuknana, HaciHHA
COHSIIITHUKY TPECYIOTh ISl OTPUMAaHHS POCIMHHOI OJii, sIka TOTIM MOXe OyTu
BUKOPUCTAaHA TPU BUPOOHUIITBI Oloam3ento. [3 MIeHuIl OTPUMYIOTh KPOXMalb,
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micas #oro 30po/kyBaHHA — Oloeranon. BupoOGuuurBo OionanmuBa B YkKpaini 3
noIiI0HUX KyJIbTYp MOTpeOye iICTOTHOT (PiHAHCOBOT MIATPUMKHU JCPIKABU.

Jlo GlomanuB JIpyroro MOKOJIHHSA HaJeXaTh BC1 BUJU PIIKUX OlomanuB, SKi
BUPOOJISIIOTHCS 3 HEXaPUOBUX KYJIbTYP: ACPEBUHU, JTYIITUHHS i 1HIIOT O10MacH.

JIIrHOIEIIONIO3HUI €TaHOJI OTPUMYIOTh ILISIXOM BIJUIUICHHS MOJIEKYJ IYKpIiB
BIJl IIEJIIOJIO3M, BHUKOPUCTOBYIOYM €H3MMHM, HArpiBaHHS Mapol0 Ta I1HIN BHIU
1000po0OKH. 3a TONOMOTO0 OPOJIIHHSA 3 IUX LYKPIB MOKHA OTPUMATH €TaHOJ TaKUM
KE TIUIIXOM, SK 1 0l0eTaHon mepmoro MoKomiHHSA. [1o0iYHMM MPOAYKTOM IHOTO
IpoIecy € JITHIH, SKUA Mo)ke OyTH CcHaJeHuH, OCKIIbKM 1€ He BIUIMBAE Ha
KOHIIEHTPAI[II0 BYIJIEKUCIOro razy B armocdepi. Takox JIrHOLENIONO3HUNA €TaHOI
CKOpPOYY€E BUKUIM MAPHUKOBUX ra3iB Ha 90% mOpiBHAHO 3 BUKOITHOIO HA(PTOIO.

Tpere mnoxomiHHsA OlomanuB — OiomanuBo 3 BojgopocTed. Bomopocti — 1€
yHIBEpCAJIbHI OpraHi3Mu, Kl HE MalOTh CIPaBXHLOT KOPEHEBOI CUCTEMU a0O0 JIUCTSI.
BoHM HE MICTATH JITHIHY 1 ILEJIIOJIO3H, HI0 MOKpallye MpoUec NepeTBOPEHHS
CUPOBMHU Ha OionanuBo. BomopocTi MOXHa BUKOPUCTOBYBATH JUIsi BUPOOHHUIITBA
METaHy IUIIXOM aHaepOoOHOro 30pO/pKyBaHHS ab0 €TaHOIy IUIAXOM OpoaiHHS. Aue
HalOIbIIA IXHS TOTEHIIHA IIHHICTh TMOJSIra€ y TOMY, IO BOHU MOXYTb
BUKOPHUCTOBYBATHUCh SIK CUPOBUHA JJIs1 BUPOOHUILITBA 010/1U3€JIbHOTO MAJUBA.

Ile onHouacHO pemieBa 1 BHCOKONPOAYKTHBHA CHpPOBHHA JJIsi OTPUMAaHHS
piakoro OionanuBa. BoHM € HaWIIBUAKOPOCTIIIMMHU POCIMHAMM Ha 3eMJll (Maca 3a
100y HO):[BOIOCTBCSI) Uis 1XHBOTO POCTY MOTpiOHA JIETKOJIOCTYIIHA ~ CHPOBHHA!
COHSYHE CBITJIO, BOJAa 1 JIOKCHJ ByrJem. buibiie Toro, pigke OiomaiuBo 3
BOJIOPOCTEH MOYKE 3aMIHUTHU MPOAYKTHU 3 HahTh Oe3 TKICHUX BTPAT JJII KOPUCTYBaUiB
1 3 MOJIIIIIEHHSIM €KOJIOTTYHOI CKJIaJ0BO1.

3elieHi BOJOPOCTI MPOCTI B yTPUMaHHI, MBUAKO POCTYTh, MalOTh 0€3114 BU/IB,
BUKOPUCTOBYIOTh E€HEPril0 COHAYHOTO CBITJIA [JIsl 3A1MCHEHHS (OTOCHHTE3y —
010JI0TIYHOTO Tpolecy, KUK BUpoOisie Oiomacy (umykop alo Jimiau), KUCEHb 1
BUCOKOeHepreTnuHi  MoJekynn ATd (amenosuntpudochopHoi KuUCTOTH) 3
Byriiekuciioro razy (CO;) 1 Boau. Bcro 6iomacy: 4 TO IyKOp, YU TO KUPH, MOKHA
MEepeTBOPUTH B OlomanuBo, Haiuactimie B OloeraHon 1 Oiogusens. Kpim Toro,
OCKIJIbKH BOJIOPOCTI crioxuBaoTh CO, y mporieci (hOTOCHHTE3y, BOHH € 17CabHUM,
JICIIEBUM 1 €KOJIOTIYHO YHUCTUM CIOCOOOM €(EKTUBHOTO BUAAICHHS 1ILOTO rasy 3
atMochepu [17].

Mo:kHa BUIUIUTH TPU OCHOBHUX CITOCOOM BUPOIIYBaHHS BOJIOPOCTEH:

- BUPOIIYBaHHS y BIAKPUTHX BOJOWMAX;

- BEpPTUKAIBbHUI picT a00 3aMKHyTa BUPOOHHUYA CUCTEMA;

- 0lOpeaKTOpHI YCTAaHOBKH 13 3aKPUTHUM PE3EPBYAPOM.

OcHOBHI TTpo0JIeMH, SIKI MOXYTh BUHUKHYTH MIPH BUPOIIYBaHHI BOAOPOCTEH y
BIIKPUTHX BOAOMMAX:

- HU3bKa MPOJYKTUBHICTH IITAMy BOJOPOCTEH;

- YYTIUBICTH JI0 KOJIMBaHb TEMIIEPATYPH;

- 3Ha4Hi BTPATH BOJM NpHU BUMapoByBaHHI [11].

CporosiHi iICHYIOTh TEXHOJIOTii JJiI BUPOIIYBAaHHS BOJOPOCTEH Y HEBEIMKUX
OlopeakTopax, pO3TalIOBaHUX MOOIM3Y eNeKTpoCcTaHIlii. Bigxoam Temna 3maTHi
MOKpUBATH 10 77% TENIOBUX PEeCypCiB JJIsi BUPOIIYBaHHS BOJOPOCTEH. TexHOomoris
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HE BHMarae rapsyoro TpomigHoro kiimaty. [lepexim no OiopeakTopiB Moxke
BUPIMIUTU OUIBITY YACTUHY MPOOJIEM, 13 SKUMH CTHKAIOTHCA Y BIAKPUTHUX BOJOWMAX.
Age, 3 iHIIOr0 60Ky, 610peakTOpH BUMAraroTh OLIbIIE IHBECTHUIIIN.

[Tpu mepepodui BogopocTel OTpUMYIOTH y 3,5 pa3u Ouibllie manuBa, HIXK 13
NaJxbMOBOI1 0J1ii, y 5 pa3iB Oljbllie, HIX 13 I[yKPOBOTO OUEpeTy, B § pasiB OuIbIIe, HIK
13 KyKypy/3u, 1 B 40 paziB Ounblie, HIXK 13 coi [11].

Icaye Oe3nmiu cmoco0iB BUAAMWTH Jimigu abo oo 31 CTIHOK KJIITHH
BojiopocTeil. OauH 13 METOAIB OTPUMAHHA OJIii 13 BOAOPOCTEH IyKe CXOXKHM Ha
TEXHIKY, 1110 BUKOPUCTOBYEThCS B HaTOBUX Mpecax. e HalnpocTimmii 1 HaiOUIbII
NOIIMPEHUN METOJ BUIIYYEHHs OJIli 13 BOJOpOCTEH, AKUU nae Onu3bko 75% yciel
JOCTYITHOT OJTii.

[HmwMit momwmpeHuidt MeToA — 1€ METOJ 13 BUKOPUCTAaHHSM T'€KCaHOBOTO
PO3YMHHUKA. Y MOEAHAHHI 3 METOJIOM MPECYBAaHHS Ha I[bOMY €Talll MOKHa OTPUMAaTH
10 95% poctynHoi oii 13 BogopocTedl. BiH BUKOpUCTOBYE NBoeTanHuid mpouec. Ha
NEPIIOMY — BHKOPUCTOBYETbCSI METOJ OJiiHOTrO mnpecy. Ha npyromy — 3amumiok
BOJIOPOCTEH 3MIIIYIOTh 13 TeKCaHOM, (DUIBTPYIOTh 1 OYMINYIOTh, 00 BUAAIUTU BCI
CIIIM XIMIYHOI pEYOBMHHU B oJii. Pinlie BUKOPUCTOBYETbCS METOJA HAAKPUTHUUHOI
piauHy, kUil qo3Bossie orpuMatu 10 100% goctymHoi oii 13 BogopocTteid. J{Bookuc
BYTJICLIO CTUCKAETHCS 1 HArpIBAEThCS, 00 MEPETBOPUTU MOTO CKIIAJ SK Y PIIUHY,
TaK 1 B ra3. [IoTiM BiH 3MILIYETHCS 3 BOJOPOCTAMH, SIK1 MIOBHICTIO IEPETBOPIOIOTHCS B
oniro. Xoua BiH Moxke gatu 100% mgocTymHoOi oii, 1€l METOT BBAXKAEThCA HAWMEHIII
nonyaspauM [17].

OxkpeMo BapTO 3a3HAUMTH, LIO0 OIONMAJIMBHUK MOTEHLIad BOAOPOCTEH €
00’eKkTOM NMUIBbHOI yBaru HaykoBLiB ®Ppannii, Himeuunnu, Anonii Ta CIIA 3 50-x
POKIB MHHYJIOTO CTOJITTS, TPH IIbOMY yBara 3arocTproBajiach Iija 4yac HadTOBOT
Kpu3H 70-X pOKiB — y MOBHIM aHAJIONIi 13 HUHIIIHIM CTaHOM cripas [1, c. 36].

Yac Big 4vacy Taki mporpaMy BiJHOBJIIOBAIKUCS, 1HOJ1 MOTIM 3aKpUBAIUCS
(nadra iHOI IeIeBIae), sk, HapPUKIaI, nporpama Aquatic Species Program (ASP),
mo nposogwnacs 3 1978 mo 1996 pik HauioHanbHOW nabopatopiero CLIA 3
BimHoBmoBaHoi eHeprii — NREL (US National Renewable Energy Laboratory), 3
¢inancyBannsm 13 6oky Office of Fuels Development, miapo3mainy MinictepcTBa
enepreruku CIIIA [17].

Jlinepamu Tanxy3i BHpOOHUITBA OI0AM3EIIO 13 MIKPOBOJOPOCTEH CHLOTOAHI €
Hinepnanau, Himeuunna, ITAP, a Takoxx CIIIA # ABcrpanis. AKTUBHUH IIOIITYK
BenyTh (axisii Kuraro 1 Anownii [16].

Y 1942 pomi Piuapny Xamep 1 I'anc ®on Biu mnepmmmu 3anponoHyBaiu
BHUPOIIYBAaTH MIKPOBOJIOPOCTI K JHKEPETo JIimiaiB s ki ado nmanusa. [Ticas Hpyroi
ceitoBoi BiiiHM B CIIIA, Himeuunni, SInonii, BenmukoOpuranii i I3paini movanmcs
JOCIIJKEHHS METO/IB KYJIbTHUBYBaHHSI Ta 1HXEHEPHI CHUCTEMH Jii BHUPOILYBaHHS
MIKPOBOJOPOCTEH Y BEIMKKUX MaciTabax, oco0mBo Buay 3 poay Chlorella.

I3painsceka ¢ipma TOB «Seambiotic» 3ampomnoHyBajia TEXHOJIOTiIO, sKa
J03BOJISIE TPOMHUCIIOBE KYJIBTUBYBAaHHS MOPCHKHUX BOJOPOCTEH 3a IOTIOMOTOIO
TIOKCUy KapOOHY, IO MICTUTHCA y BHKHJAX €JIEKTPOCTaHIlii. 3aMicTh TOro, 100
3a0pyIHIOIOY1 Ta3u MOTPAIUBUIA B aTtMochepy, BOHU MPOXOASTh Tporec GpiabTpaiii
yepe3 OaceiiH, /e KUBYTh MIKPOCKOIIYHI BOJAOPOCTI, SIKI MOTIM BUKOPUCTOBYIOTHCS
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Ui BUpOOHHWITBA TanmBa. Il TexHOIOTiS 1a€e MOXKIUBICTD OTPUMYBATH
BYTJICKUCINM ra3 0E3KOIITOBHO 1 3MEHIIYE BUKUIM B HABKOJMIIHE CEPEOBHILE. 3a
JTAHUMH PO3pPOOHMKIB, JJIsI BUPOOHHUIITBA 1 J1 MajnuBa MOTPIOHO 5 KI' BOJOPOCTEH.
BoHu cTBEepKyIOTH, IO BOAOPOCTI 3aaTHI BUpoOsaTH B 30 pa3 Ouiblne omii, HIX
KyJbTYpH, SIKi Hapa3i BUKOPUCTOBYIOTHCS JJIsi BUPOOHUIITBA O10TaMBA.

SAnoncrka aBTOMOOUIIEOyniBHA KomTaHisa «Mazda Motor Corporationy miaHye
BUKOPHCTOBYBaTH 010MAaJMBO 3 MIKPOBOJOPOCTEH 3aMiCTh 3BHYANMHOTO OCH3MHY 1
In3eNbHOrO TmajuBa. «biomannBo Ha OCHOBI BOJOPOCTEH € TIIHUM aHAJIOrOM
3BUYAiHOMY O€H3MHY a00 JM3eJIbHOMY MajuBY», — 3ayBaXYIOThb Y KOMIaHii.
«Po3BuUTOK BHpOOHHITBA Oi0MaaMBa 3 BOJOPOCTEH Ma€ BHUpIMIATbHE 3HAYCHHS IS
JOCSITHEHHS BYTJICIICBOT HEUTPAJIbHOCTI aBTOMOOLIIB, IO MPAIIOIOTh Ha JBHUTYHI
BHYTPIIIHBOTO 3ropsiHHs. [Ipu cnamoBaHHI Takoro OlomaivMBa BUIUISETHCA TUTBKU
BYIUICKUCIIUN Ta3, KWW OyB MOTJIIMHYTUM 13 aTMocdepu 3aBIsKd (DOTOCHUHTE3Y I
4ac poCcTy MIKPOBOJOPOCTEN», — 3a3HavatoTh y «Mazda Motor Corporation» [15].

3aBAsSKM  BIPOBAPKCHHIO  OlomayivBa 3  MIKPOBOJOCTEH  AMOHCHKHUI
aBTOBUPOOHUK Mae Hamip pi3ko ckopotutn BUKUIM CO;,; 1 TPOJOBKUTH
BUKOPHCTAHHS JBHUTYHIB BHYTPIINIHBOTO 3TOPSIHHS CHUTHHO 3 €IEKTPOIABUTYHAMH
npubsm3Ho Ha 95% cBoix aBToMo6OUIIB y 2030 pori. Komnanis Takox OdYiKye, II0
plIKe NaJIUBO 3aJUIIUTHCS JOMIHAHTHUM B aBTOMOOUIEHOMY cekTopi 10 2040 poky.

OcHoBHa mpoOyieMa BHUPOIIYBAHHS BOJOPOCTEH — iX UYTJIMBICTH 10 3MIHU
teMmrepatypu. Jlis HOpMaibHO PO3BUTKY BOJOPOCTEW TOTPIOHO MMOBHICTIO
BUKJIIOYUTH OyIb-sKi PpI3KI KOJMBAHHS TeMmiiepaTypu. ExkcrnepumeHTH, 110
npooauiucs y CHIA B pamkax mporpamu «Aquatic Species Program» moka3zanu,
[0 ONTHUMAJILHO JJI BUPOLILYBaHHS BOJOPOCTEH y BIIKPUTHUX BOJOMMAX MiJAXOJUTh
Kamidopnia, Hero-Mekcuko 1 ["aBai. Ypoxaiinicte Bogoiimu B Hero-Mekcuko ckiana
50 rpam BOJOpOCTEH 13 OAHOTO KBaApaTHOTO MeTpa. KpiM Toro, HUHI HE PO3POOIICHO
e(eKTUBHUN METOJl 300py BOJOPOCTEH, SIKI BUPOILYIOTHCS Y BEJIMKUX BOJOMMAXx.
Bueni migpaxyBamm, mo s mokputts notpedbu CIIA B auzenbHOMY mMmanuBi
BOJIOPOCTI HEOOX1THO BUPOIIYBATH HA 3arajibHiil TJIOIII], sIKa JOPIBHIOE IUIOINII IITATy
Momnrana [10].

Kopnopamis  «GreenFuel» Technologies (CIIA) po3pobuna TEXHOJOTIIO
BUPOIIYBaHHS BOJOpOCTeH, sika mpaitoe Ha Bukuaax TEL[. biopeakrop, mio
3aCTOCOBYETHCSI B IIbOMY TE€XHOJOTIYHOMY LMK, SBJISIE COOOIO MPO30pi KOJIOU, B
SAKUX POCTYTh 1 JKUBJISITHCS BOJOPOCTi. OKpiM BOJAOPOCTEH 1 BOJIU, Y KOJIOU MOCTINHO
JIOIAI0ThCSI TIOKUBHI peuoBUHU. J[MMOBHUI ra3 a0o 1HIINI ra3oBi MOTOKHU, 30aradeHi
CO,, nmponyckaioTh 4epe3 0iopeakTop 3a JOMOMOrorw BeHTwIsITopa. ['a3 ontumizye
TEMITH POCTY BOJOPOCTEH, SKI IMOYMHAIOTH AKTHUBHO PO3MHOXKYBAaTHCh. YacThHa
OlomMacw TIOCTIHHO BUBOJIUTHCA 3 OlopeakTopa 1 MPOXOIAUTH TMEPBUHHE CYIIIIHHS.
[Ticyst ocTaTo4HOTO 3HEBOJHEHHS OioMaca TOTOBa IS MOJabINoI nepepodku. Boaa,
sIKa BHJIUISIETHCS ITICIS 3HEBOJIHCHHS BOJOPOCTEH, IOBEPTAETHCSI B OlopeakTop i3
HEBEJIMKUM OYHIIIEHHSAM IMOTOKY ISl 3aro0iraHHs ocajpkeHHIo cojei. [lel mporiec
J03BOJISIE OTPUMATH CIIMPTH, 01013€IIb, BUCOKOSKICHUNM KOPM JIJII TBapHH, a TaAKOXK
3Ha4HO 3HWKYy€E TuMOBI BUKUIU TELl: NO; — 10 86 % 1 CO, — mo 40% [11].

B VYkpaiHi Takox € MeBHUI JOCBiA y BUPOOHUIITBI O10MaIMB 13 BOJOPOCTEH.
daxiBii HamionansHoi akamemii Hayk Ykpainn HaykoBO-moCHiHOTO TEHTPY
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1HIyCTpiaTbHUX TPOOJIEM PO3BUTKY po3poouian [IpoexT BUPOOHUYO-TOCTI THUITLKOTO
KOMIUIEKCY 3 BUpOOHHUIITBA OlomanuBa 3 MikpoBoopocteid. [IpomMucnoBuii Komrieke
13 KyJIbTUBYBaHHS 1 IMEpepOOICHHS MIKPOBOJIOPOCTEH y O61011M3€Ib — 116 KOMILJIEKCHE
BUPOOHMIITBO, SKE CKIAMAETHCS 3 OIOJIOTIYHOTO Ta TEPMOXIMIYHOTO mepenimB. Ha
HepIIoMy IMepeiii 3a0e3MeuyeThCs KyJIbTUBYBaHHS, 30MpaHHs Ta CyIIiHHA OloMacH
MIKpOBOJIOPOCTEH Yy MeXax KOMILIEKCY (hepM 13 KyJIbTUBYBAHHS MIKPOBOJOPOCTEN Y
3aKpUTHX EMHOCTAX ((hoTobiopeakTopax). Ha apyromy — BUpOOHHUIITBO O101U3EIIO 13
OioMacu MIKpOBOJOPOCTEH, sIKe 3MIHCHIOETHCS Ha XiMiYHOMY 3aBoi (puc. 3) [12].

Cucrema BeHTHIALIT Ta
MIKpOKJIIMaTy

CucreMa mocTayaHHS ABOOKUCY

Mikpokiimar ¢
BYTJICIIO

CTBOpEHHS IHOKYJISITY CO,
(TIOCiBHOTO MaTepiaiy)

KyneTuByBaHHs y .
. »| Cymka Ta KOHIEHTpamis 6ioMacu
(hotobiopeakTopax i

Biomaca po3umHeHa y BOIi

Bona
Cucrema BOIOIOCTAYaHHs Biomaca
7y 20%
BOJIOTOCTI
Bona bensun

: Y
Biomaca A4 : - - >
20% TinpoTepMiuHe 3pikeHHs | TigpoounneHHs, TigpoKpeKinr

> »
BOJIOTOCTI A [T >
YactruHa 6ioMacu sika He H,O
npopearysaia
TigpokaTaniTudyna Cucrema BupoOHUITBO BOAHIO
ra3udikaris < B > BOJIOTIOCTaYaHHS »| napoBuM pudopMiHroMm
ona

T Bona IMpuponawmii ras T

Puc. 3. KonnenryajabHa cxeMa TeXHOJOTii OTpUMaHHs 6ioau3enio i3
MiKPOBOJOPOCTEH
IDicepeno: [12]

BupoOuunrBo  Oiogmsemo  Ta  0i00E€H3MHY 3 MIKPOBOJOPOCTEH
CKJIAJaTUMETHCS 3 JIBOX €TamiB: 1) MpOMHUCIOBE KYJbTUBYBAHHS MIKPOBOJIOPOCTEN Y
BIJIKDUTHX €MHOCTSIX, a00 y Tak 3BaHUX (POTOOIOpEaKkTOpax, KOHCTPYKILIS SIKUX MOXKE
OyTH HaMpI3HOMAHITHIIIOW MJIE OTPUMAHHA mMiciast 300py JOCTaTHBbOI KIUIBKOCTI
BOJZIOPOCTEBOI OlomacH; 2) TepMoXiMiyHa nepepoOKka MIKpOBOJIOPECTEBOiI OloMacH y
0ioam3enb Ta 0100€H3MH, sIKa 3aCHOBaHA Ha KOMOIHAIIT TEPMIYHUX MPOLIECIB BIUIMBY
Ha MIKpOBOJOPOCTEBY Oiomacy 1 TexHoJorisx HadTonepepodku [12].

VYKpaiHCbKI €KCIEePTH PHUHKY arpoximii 3a3HayaroTh, 110 BOAOPOCTI
3a0e3meuyloTh TapHU BHUXiA OloMacH Ha KOXXEH KBaJpaTHUW METp IUIONIi
KyJbTUBYBaHHA (Ha BIAMIHY BiJI CyXOIyTHHX POCIIMH), HE MICTSATh CIPKM Ta IHIIUX
TOKCUYHUX KOMIIOHEHTIB (Ha BIAMIHY BiJA Ha(TH), BIAMIHHO PO3KJIAJAIOThCS
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MIKpOOpTaHi3MaMH 1, 110 HailBaXJIuBIlIE, 3a0€3MeUyI0Th BHCOKHUH BHX1J TOTOBOTO
npoaykry — a0 50% Bin BuxigHoi Oiomacu. BUCOKONPOIYyKTHBHI Ta JIETKI Y
BUPOIIYBaHHI MIKpOBOJOPOCTI MOXYTb CTaTu NEPCTIEKTUBHOIO
«CUIbCHKOTOCMOIAPCHKOI0 KYJIBTYPOIOY.

Ha mikpoBoopocTi HE BIUIMBAIOTh KJIIMAaTU4YHI Ta CE30HHI (PaKkToOpu pocTy, a
dbopMyBaHHS TaMOBOI crHenudikd Ta MNPOAYKTUBHOCTI JO3BOJISIE OTPUMYBATHU
O0lomacy MmpoTAroM BChOro poky. KpiMm Toro, s BUpOOHHMIITBA OloaM3eNIO 13
MIKpOBOJOPOCTEH MOKE€ BUKOPHUCTOBYBaTHCs 0ioras, OTpUMaHHUN MpHU aHACpPOOHOMY
30po/pKyBaHHI 3anuinky Oiomacu. EkcrnepTu mepexoHaHi, o B YKpaiHi MO)KHa
YCIHIIIHO BUPOIIYBAaTH MEPCIIEKTUBHUM 3pa30K 010TEXHOIOTIUHUX PO3POOOK — 3EJIEeHY
KOJIOHIJIBHY BOJIOpicTh Botryococcus braunii, sika mictuTh moHayn 70% ByTIIeBOIB
BiJl MacH CyXOi PEUOBHHH, a TAKOX MA€ IHUPOKY E€KOJOTIUHY aMILTITYAy 1 3HAUHUN
reorpadpiuHuii  apean mnomupeHHd. Byriekucnuii ra3  MNOBUHEH HAAXOIUTH
Oe3MepepBHO MPOTATOM CBITJIOBOTO JHA — Ajisi BUpoOHUITBAa 100 TOHH OloMacu
BoJiopocTel HeoOxiaHO 3B’si3atu Oyu3bko 180 TonH CO,. Byrnekucnuii raz Moxe
Oytu otpumaHuii gk 13 OamoHa 3 CO,, Tak 1 3poOJICHHM 13 BHUXJIOMHUX Ta3iB
JU3eNbreHepaTopa Mmiclisd iX monepeHbOro ounIeHHs [16].

BnpoBamxennss B YkpaiHi OlomaiiuBa 3 BOJOPOCTEH TallbMYEThCS dYepe3
BIICYTHICTh ITaMiB. biojoriuni gocmigHi iHcTUTYyTH HarmioHanpHOT akagemii Hayk
VYkpainu Ta YKpaiHCBKOI arpapHoi akajemii Hayk He MaloTh, HE 30epiraroTh 1 HE
KOJIEKIIIOHYIOTh IITamiB BogopocTeil. llltamMu npoMUCIOBO BUKOPUCTOBYBAHUX
BOJIOPOCTEN KOIITYIOTh Henemeso [ 13, ¢. 52].

BucHoBku. OCHOBOIO «3€JIEHO1» €EKOHOMIKHU € aJlbTEpHATUBHI JKEpeia eHeprii
1 MaJiuBa, TEXHOJIOT1i €KOJOT1YHO YHUCTOrO0 BUPOOHUIITBA, 3aXOIU IIOAO CHPHUSHHS
OUMIIEHHS MOBITPS, BOJU 1 IPYHTIB B1J] 3a0pyIHEHb.

CporosiHi BUpOOHULITBO OloNaiuBa Pi3HUX MOKOJIHb PO3BUBAETHCS B OAratbox
KpaiHax CBITY. YHIBEPCUTETCHKI JOCIHIIHULBKI TPYIH 1 TIATPUEMCTBA AOCTIIKYIOTH 1
pPO3pOOISAIOTh HOBI METOAM MiABULIEHHS €()EKTUBHOCTI BOAOPOCIEBHUX IMPOILECIB 13
KIHIIEBOIO METOI0 KOMEPIIIHHOTO BUPOOHHUIITBA BOJIOPOCIEBOT0O OlomainBa.

Jlns macmtabHOrOo BHPOOHHUIITBA 3a3HAYCHOTO BHUIY OlomajivBa HEOOXI1THO
pPO3pOOJISATH HOBI IITAMU MIKPOBOJOPOCTEH, YIOCKOHATIOBATU TEXHOJOTI, SKi
MOB’si3aH1 31 30UIBIICHHSAM BMICTY JIMIAIB y iXHIM Olomaci Ta 3HWKEHHSM BUTpAT
eHeprii Ha iX KyJIbTHBYBaHHS. biomanuBo 3 MIKpPOBOJOPOCTEH — TMEPCHEKTUBA
Mal0yTHHOTO, MPOTE, MOTPIOHI MOJANBIII JTOCIKEHHS 111€1 TEXHOJIOT1].
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JTEPKABHU 00KMOp eKOHOMIYHUX HAYK, 00UEeHm
3EMEJIBHMI BAHK: Kagheopu azpapnozo meneoycmeHmy ma MapKemuHzy
ICTOPIA
CTBOPEHHS TA . XACLbKA O.1T,
KaHouoam eKOHOMIYHUX HAYK, 00UeHm,
PO3BI./.ITKY B 3asioyseauka Kagheopu eKOoHOMIKU
YKPAIHI TA CBITI ma niOonPpUEMHUUbKOI 0ianbHOCHI,
BinnuubKuit HayionanvHuil azpapHuil yHigepcumem
(m. Binnuuysn)

Y cmammi nposeodenuii pempocnekmusnull ananiz cmeopenHs i pozeumky [lepocasnozo
3emenvHo20 baHKy 6 Ykpaini. Obrpynmosano, wjo 01 egheKmuerHo2o PYHKYIOHYBAHHS PUHKY 3eMIli,
KpiM [HWUX CKIAOHUKIB, HeoOXiOHe (DYHKYIOHYB8AHHA HANEHCHOI IH(pacmpykmypu ma cucmemu
0epaHcasHo20 KoHmpoaio, Koau [epacasnuil 3emenvHull OaHK abo iHwa cneyianizosana 0epicasna
YCmaunosa 3aumac eajciuge micye i 8UKOHYE (DYHKYIL pe2yiamopa puHKYy ma po3NOpAOHUKA
3eMeNbHUX OLIIHOK 0ePAHCABU.

Ilposedeno  Oocniosxcennss  ocobnusocmeti  QYHKYIOHYBAHHA — cUucmeM  INOMEYHO20
KpeOumyBanHs y KpaiHax ceimy i MOMCIUBICMb 3ACMOCYBAHHS 3APYOIHCHO20 00CBIOY OJisl POZBUMKY
inomeyHux 8iOHOCUH ) CilbCbKOMY 20cnodapcmesi Ykpainu.

Hockonana ingpacmpykxmypa inomeuno2o ma KpeoOumno2o pUHKY 3a0e3neuye GUCOoK)y
epexmusnicmv  (QYHKYIOHY8aHHA  iNOmMeyHux  GiOHoCuH. Buswaueno, wo  eremenmamu
iHhpacmpykmypu inomeuyHo-KpeoumHo20 puHKy 6 6a2amvox KpaiHax €. 3eMelrvHuti kadacmp ma
yeHmpanizosaune Kpeoumue 010po 3 00CMYNOM OAHKI8 00 IXHbOI IHhopmayii y pexcumi peaibHO20o
uacy, yeHmpanizosana 60aza OaHUx Hepyxomocmi, GQOHOO08I Oipoici, KIipuH208i yeHmpu ma
KIIpUH208a cucmema YeHmpaibHo2o OAHKY, Cheyianizoeami OanKu ma cmpykmypu (Kopnopayii,
Gonou, ynpaeninus), 0epatcasni Yinbosi capanmitini hpoHou.

Huwni, konu yKkpaincoki cinbCbko2ocnooapcbki 6UPOOHUKU BGUKOPUCTNOBYIOMb 3eMII0 Hd
npasax opeHou, 3pOCcmae OOYLIbHICMb CMBOPEHHS 8I0N0BIOHUX 0EPHCABHUX YCNAHO8, 30Kpemda U
sacnysanns Jlepacasnozo 3emenvrozo (inomeunozo) bamxy. Mozo gynxyionyeanms cnpusmume:
PO36UMKY  INOMeEKU  CIIbCbKO2OCNOOAPCHKUX — 3eMeNb,  NONINUUMb  YMOBU  CepeOHbo-  Mmd
006820CMPOKOB02O KPEeOUMYBAHHS Ni0 3ACMA8Y 3eMeNbHUX OUIAHOK O 3a0e3nedeHHs nompeod
azpapHux moseaposupoOHUKIE Ma HACENEeHHs, SIKe NPOACUBAE Y CLIbCOKIU MICYeBOCmI;, pO3UUPUmMs
MONCIUBOCMI  CIIbCOKO20CNOOAPCHLKO20 — BUPOOHUYMEa, 3abe3neuums pecynio8aHHs npoyecy
YIHOYMBOPEHHs HA 3eMelbHi OUIAHKY, 3abe3neuyums e@exmueny OiIbHICIb — MeXAHIZMY
nepepo3nooiny 3emenb, CHpUusmume 3da1VYeHHIO IHEeCmUYill Yy CIIbCbKe 20Cn00apcmeo ma
000amKo8i  6KIAOeHHS ) 3eMi CLIbCbKO2OCNOO0ApCbKOo20 NPUSHAYEHHS O 30epedceHHs ix
PpOooYOCmi mouo.

Karwuosi ciaoBa: JlepxaBHui 3eMenbHUM OaHK, PUHOK 3€MJI, CHUCTEMa I1MOTEYHOTO
KpeAUTYBaHHs, 1HQPACTPYKTypa PUHKY 3eMili, 00IT 3eMellb, 3eMelbHa pedopMma.
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