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KutoMupchKuii HalliOHAIHHAUH arpOEKOJIOTIYHNHN YHIBEPCUTET

BIOKOHBEPCISA POCJIIMHHUX BIAXOAIB ClITIbCbKOIro roCriofjAPCTBA
I3 3BACTOCYBAHHAM METAHOBOI ®EPMEHTALIII

YV mpoyeci Oocniooicenns 6yno Oocnioxceno npoyecu obiompancgopmayii  8i0x00ie
CIIbCOKO20 20CHO0APCMBEa  ma po3poONeHO NPUHYUNOBY MEXHONO02IUHY cXemy 006poOKu ma
ymunizayii 6i0xoo0ie. Takodxc, 8USHAUEHO, WO NPOBEOeHHs hepmeHmayii npu 3anponOHOBAHUX
napamempax 0036801umMb camMo 3abesneuumu npoyec OpoOdiHHA HeoOXIOHOW eHepziclo ma
ompumamu 000amKo8)y eHepairo.

Jlocnidoiceno guxio 6iocazy, ma tloeo enepeemuyHy YiHHICMb 307eJCHO 8i0 napamempie
hepmenmayii ma xapakmepucmuxu cmokis. [locniodceno eniug napamempie npoyecy Ha
HaKONuyeHHs @imaminie Kobanaminosoi epynu. Iloxkazanuii  eéniugé  i3uUKO-XiMIYHUX
Xapaxmepucmuk cyocmpamy Ha iHMEHCUBHICMb npoyecy @epmenmayii, wo 6 UpoOHUYUX
VYMOBAX 0a€ MOMNCIUGICMb  NIOIOpamu  ONMUMATbHULL  pedcuM  0bpobKku  8ioxodis. 3a
pe3yrbmamamu OOCIONCEHHs. NPOROHYEMbC NPOCMULl Cnocib inmencugixkayii 6iocunmesy
simaminy B2y npoyeci memanosoi obpodKu cmokis, wo 003801umb NOPsO i3 OUUWEHOI 800010
ma 6ioeazom ompumamu YiHHUL KOPMOSUL NPOOYKM Y 6ueial MiKpoOHoi biomacu.

Knrouosi cnosa: Oiompancopmayis, memanoga (epmeHmayis, XiMiuHe CHONCUBAHHS
kucHio (XCK), 8i0x0o0u cinecvkoeo cocnodapcmaa, 6io2as.
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IHocTanoBka npodaeMu

Ha cydacHOMy ertam HayKOBO-TEXHIYHOTO TIpOTpecy MpobieMy e(peKTHBHOTO
(YHKIIOHYBaHHSI MPOJOBOJBUOTO KOMIUIEKCY KpaiHW HEMOXKIIMBO pO3MISIaTH 0e3
BpaxyBaHHS HACHIJKIB HOro BIUTMBY HAa HABKOJIMIIHE CEPEIOBUINE i PalliOHAIEHOTO
BHUKOPUCTAaHHS NPUPOAHUX pecypciB. 3apa3 mpobjeMa OXOPOHH HaBKOJHUIIHBOI'O
cepenoBuIa HabyBae 0COOMBOI TOCTPOTH.

VY 1upoMmy miaHi ocoONMBY yBary NpHUBEpPTalOTh CTiUHI BOJM TBAapHHHUIITBA,
MiANPUEMCTB Xap4yoBoi Ta MikpoOiosoriuHoi nmpomucioBocTi. Ha choroaHimHiii aeHb
HEMae €IMHOI TEXHOJIOTii MepepoOKH BITXOIIB OPraHiYHOTO MOXOIKEHHS. B Hamrii
KpaiHi, SK MpaBWJIO, BUKOPHUCTOBYIOTH €KCTEHCHBHI Ta aepariifHi MeToau, o He
MOXKYTh 320€3MeYn T HeOOXiTHOTO 3HIKEHHS KOHIICHTpaIlii 3a0py/THeHb.

VY Oarathox KpaiHaxX CBITYy IS YTHJI3alil Ta 3HEIIKOMKECHHS OPTaHIiYHUX BiAXOIIB
BHUKOPHCTOBYIOTh METaHOBY (hepMeHTarlifo. Bimomo, mo BiIXOIH CLIbCHKOTO TOCIIOAAPCTBA
JIETKO M IIAF0THCS METAHOBOMY OpOAIHHIO 1 € 3HAYHUM PE3epPBOM CHPOBUHH 11 OTPUMAHHS
MeTaHy. [lnst mepepoOKy IMX BiAXOZIB 3alpOIIOHOBAHO pi3HE amaparypHe OQOpMIICHHS
3aJIeKHO BiJ] TOTO, B IKOMY BHIJISZII PEKOMEHIYEThCS 1X BUKOPHUCTaHHS. Bimxomm MOXyTh
OyTH B TBepaoMy abo pIOKOMY BHIISII 3aJIGXKHO Bil CIIOCOOY MPHOWpPaHHS MPUMIILIECHb.
Jlesiki crieriaicTi CXHISTIOTBCS IO METO/Iy MepepoOKH BiIXOMIB Y TBEPAOMY BUIIISII, IO
Ma€ HEJONIKM TIOB'3aHI 3 HEOOXINHICTIO TIIepeMilllyBaHHSI MaTepiay, CKJIaHICTIO
Oe3nepepBHOI HOTo o/1a4i y MEeTaHTeHK Ta iH. [2].

Mu BBaxka€MO JIOIIBHAM BUKOPHCTOBYBAaTH i OOpPOOKM  CLIBCHKO-
TOCHOAAPCHKUX BIIXOAIB YHIBEpCaJbHY TEXHOJIOTiIO, IO 3aCTOCOBYETHCS ISl
YTWMi3aIii  pigKAX  BiIXOMiB, TOOTO CTIYHUX BOJX MIANPHUEMCTB  Xap4dOBOi
MPOMUCIIOBOCTI. J[Jisi 11bOro MoTpiOHE Jeske Po30aBiCHHS TBEPIUX BIIXOJIB, OIHAK
el HeloNiK NMepeKpUBAETHCS IepeBaraMu, siki Jae Oe3mepepBHE OpPOIIHHSA PIOKUX
BiIXOmiB, a came: 3abe3leyeHHs pPIBHOMIPHOI IIBHIKOCTI IOTOKY cyOcTpaty B
OpOOWIBHHN HITPUT 1 CTIMKOCTI Tpouecy OpOAiHHS, TMOKpalIeHHS MOXIUBOCTI
perymoBanHd  yMOB  (epMeHTawlii, YHHKHEHHS  HEOOXiZHOCTI  MOCTIHHOTO
nepeMillyBaHHs, NOBHOI aBTOMaTH3alii npouecy. Kpim Toro, Ha KoOMIUIeKcax I uis
puOMpPaHHS MPUMIIIEHb BUKOPUCTOBYIOTH T1/[pO3MHB, THOMOBA Maca B)K€ Ma€ piIKUil
CTaH 1 TOTOBa /I ()epMEHTAIlIT.

Jns BupimieHHs mpoOiieMu e(EeKTUBHOTO OYMINEHHS Ta YTWIi3amii CTOKIB 3
BHCOKOIO  KOHIICHTpAIi€I0 3a0pyaHEHb HEOOXITHO  PO3POOHTH  KOMIUICKCHY
TEXHOJIOTiI0, M0 TOETHYE TepeBard BCiX BILIOMHX 3apa3 MeroniB, OCHOBY TaKkoi
TEXHOJIOT1i Ma€ CKIaCTH METaHOBa (PepMEHTALIis, SIK ONEPEAHs CTalisl OUUILICHHS.

VY 3B'M3Ky 3 LUM aKTyaJbHUM € BHBUYCHHSA psy MNpoOjieM, MOB'A3aHUX 3
OCOOIMBOCTSMH TIPOBEACHHS TIPOIECY METaHOBOTO OpomiHHd. [ edekTuBHOTO
3aCTOCYBaHHS IOTO MpPOIECYy Ta BIPOBaIKEHHA MHOT0 B MPAaKTUKYy HEOOXimHi
JIOCTI/DKEHHSI TEXHOJOTIYHUX PEeXHMIB, BIUIMBY MNapaMeTpiB OpOIIHHS Ha CHHTE3
[UTEOBUX MPOAYKTIB META00JII3MY Ta MPOIIECH OUHIICHHS.
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AHaJi3 0CTaHHIX J0CTiTKeHb | myOaikaniit

JlocmimKeHAsT  CTOCOBHO — TEpepoOKHM  TBAPUHHUX  BIAXOMIB  CIIBCHKOTO
roCIoJapcTBa i3 3aCTOCYBaHHSIM METaHOBOi (pepMEHTAlil JOCHTh IPYHTOBHO
BHCBITJICHI Y HAYKOBHX TNpauix BITUYM3HSAHHX Ta iHo3emMHuX BuyeHux (Hixitia I. O.,
by6mieako B. B., KoBansoB [I. A. Ta inmi). [Iutanas 6ioTpaHchopmalrii poCIHHHUX
BIIXOMIB arpoMpOMHCIOBOTO KOMIDIEKCY i3 3aCTOCYBaHHSIM aHaepoOHO-aepoOHOT
TEXHOJIOTl Ta BUBYCHHS IHTCHCHUBHOCTI YTBOpeHHA Oiorazy mnorpedye Oinbur
JEeTaNbHOTO AOCIiIKEHHS.

Merta, 3aBIaHHS TAa METOAMKA J0CTiIKEeHHS

Mera poboTtm — JOCHIKEHHS TmporeciB  OioTpaHcdopmariii  BHCOKO-
KOHIIGHTPOBAHUX CTOKIB JESKUX MiANPHUEMCTB arpoNpOMHUCIOBOTO KOMIUIEKCY Ta
po3po0ka Ha IIiif OCHOBI YHiBepcaabHOI TEXHOJOTIYHOI CXEeMH 1 peKoMeHHaIlii mo ii
BUKOPHUCTAHHIO, IO JI03BOJISIE OJJHOYACHO OTPUMYBATH OUYHILEHY BOJY, TOPIOYNH ra3 Ta
MiKkpoOHy OioMacy, 30aradeHy BiTaMiHaMu KOOaJlaMiHOBOI TPYIIH.

O6’exToM pocmipkeHHsT € mpouec Oiokonsepcii BimxoxiB AIIK, 3a paxyHok
TIPOIIECiB METAHOBOI (hepMeHTAITi1.

OCHOBHHMMU 3aBAAaHHSIMH OYJIHM: NOCITIDKEHHS peXUMIB aHaepoOHOi (epmenTaii
BiIXOiB CUIBCBKOTO TOCHOJApCTBA Pi3HOI BOJIOTOCTi; BHMBYEHHS I1HTEHCHBHOCTI
YTBOpeHHs Oiorady Ta BH3HA4YeHHS HOTO TOTEHIIHOI EeHepreTH4YHOl IiHHOCTI;
TOCTIKEHHS TIPOIIeCy HAKOMMMYEHHS BITaMiHIB Ipyny B1z 3aeKHO BiJl peKUMIB, YMOB
KyJbTUBYBaHHS Ta XapaKTEPUCTHKH CyOCTpaTiB; BHMBYEHHS BIUIMBY IapaMeTpiB
OpoliHHA Ha TIIpoOLEeCH OYMIICHHS; BHBUCHHA BIUIMBY coJiel KoOanbTy Ha
IHTEHCUBHICTH 010CHHTE3Y BiTaMiHIB K0OaIaMiHOBOI TpyIH, BUXia 6iora3y Ta Mpoiecu
OUMIIICHHS; PO3po0Ka amapaTypHO-TEXHOJOTIYHOT CXEMH Ta PEKOMEHMAIl om0 il
BUKOPHUCTaHHS.

Pe3yabTaTtu gociaixxenn

MetaHoBoMy OpoOAiHHIO MifJIaBaucs Bigxoau 3 Bojorictio 96,10%, 93,80% Ta
91,12 %. BMicT cyxux pedyoBUH B CTOKax ckiaaas 39,15 r/nv° 61,92 r/mv® Ta 88,63
r/nM°® BigmoBigHO. [Iponec mpoBoauBes mpu Temnepatypi 45°C, mo, 3 ogHOTO OOKY,
3a0e3medye HEOOXiMHY IHTEHCHBHICTH TMporecy (epMeHTallii B TMOPIBHAHHI 3
Me30(ITBbHAM PEeXUMOM, 3 1HIIOTO — OTPedye MEHIINX CHEPro3aTpart, IOPiBHIOIYH 3
TEPMOQITHHHM.

JLtst AocimpKeHHs IEPi0UIHOTO TIpoItecy Oyu BHOpaHi 103U 3aBaHTaXCHHS, 110
BigmoBimatote 30 Ta 50% Big 3aranpHOrO0 00'€eMy KyJbTypasibHOI piauHu. [Ipu
KimbKocTi cyoctpary 30% 3anexHo BiJ BOJOTOCTI Hpoiec TpuBaB 5, 7 Ta 9 xi6. a npu
50 %-Biit no3i — 7, 9 Ta 12 ni6 BigmoBigHO. [lokazaHo, M0 TpW 30LNBLICHH] J03H
3aBaHTa)XCHHS Ta 3MEHINEHHI BOJOTOCTI CyOCTpary, 3araJbHHA 00’€M YTBOPEHOTO
Oiorasy 3pocrtae . Tak, mpu MpoBeAeHHI mpoiecy OpOAiHHS 3 CyOCTPaToM BOJIOTICTIO
96,10 % Tta 3MiHOMO n03u 3aBaHTaxeHHI 3 30 % mHa 50%, 3arajpbHa KUIBKICTH
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yTBOpeHOro ra3y 3poctae Ha 38,7 %. Lle € XxapakTepHUM 1 AJIs1 IPOLECIB 3 BOJIOTICTIO
93,80 ta 91,12 %, ne npu 30iNbIIEHH] 103U 3aBaHTAXXEHHs KUTBKICTh 0ioraszy 3pocTae
Ha 35,6 ta 35,4% iamoBiaHo. PesynsTat mocaigie no razy ta XCK kyneTypanbHol
PiAVHK HaBEACHI B TaOMUIIIX 1—2.

Tabnuys 1. Bnius Bosorocti cy0ocTpaTy Ta 1031 3aBaHTAKeHHsI Ha 00’ em Oiorasy

BoJioricTs 3aBaHI”ll“(:::eHHﬂ 00’em Giorazy 006’em Giorazy 006’em Giorazy
cyocrpary, % % ’ am®/am°KP AM%/KrCPas., am3/krCPsgp.
30 3,210 273 525
%.10 50 5.240 260 578
30 5,202 280 588
93,80 50 8.125 262 629
30 7,521 283 646
9112 50 11,750 265 694

Tabauys 2. Bnus BOJIOToCTi cy0cTpPaTy Ta 1034 3aBAHTAKEHHS
HA NOKA3HUKHU OPOIiHHA

Boaoricts Ho3a Bumicr CHu, pH ?(CK EdexTuBHicTH
cybcrpary, 3aBaHTAKEHHS, % iHIeBe KiHIeBe OUYMIIIEHHS 10
% % 1 MrO2/ v XCK, %
30 832 8 1047 915
9,10 50 80 1 8.2 1220 903
30 80,9 8 1480 88,9
93,80 50 745 8.2 1686 87.4
0112 30 753 8.3 2445 87.8
’ 50 68,4 8.5 2680 86,2

Jlns BU3HAUCHHS MAaKCHUMAaJbHOI AaKTHBHOCTI MOMYJSIil METaHOYTBOPIOIOYUX
MIiKpOOpraHi3MiB, mpoBoaunocs moaeHHe BuMiproBanHs XCK, KiNbKOCTI yTBOpPEHOTO
Oiorasy, BMicT MeTaHy B HboMY [1]. JlmHamika yrBopeHHs Oiorasy Ta 3HImkeHHS XCK
npu 30polKyBaHHI cyOcTpary onHiei 3 Bojorocredt (93,80%) mpencraBieHa Ha
PHUCYHKY 1.
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Puc. 1. 3mina 06’emy diorasy Ta XCK npu Bosorocri cydcrpary 93,8 %0

OnmoyacHo mokasaHo (Tabn. 1-2), mo muToMuit Buxix 0iorasy Ha OJWHHIIO
3aBaHTAKEHUX CyXUX PEUOBHH 3MEHIIYETHCS IIPH 301IBIIEHH] 103K 3aBaHTaKCHHS IPU
OJTHAKOBIH BoyorocTi cydcrpary. Lle cBiquuTh mpo Te, Mo MiABUIIeHA KIIBKICTh CyXUX
pEYOBMH B KyJNbTypaJbHIM pIOUMHI HE [Ja€ 3MOTY TMOMYJAMii MIKpOOpraHi3miB
3IiHCHIOBaTH TOBHY ix acuMiisimito. Lle, B cBOl uepry, BIUIMBaE Ha TPHUBAIICTh
OpOoHiHHS Ta MiATBEPKYEThCA KiHleBUMHU 3HaueHHAMU X CK.

Bcranosneno, mo OuTbII 103U 3aBaHTAKEHHS Ta KOHIEHTPAIl CYXHX PEHYOBUH
cyOcTpaTy HEraTHBHO BIUTMBAIOTH Ha MPOLIECH METAHOTBOPEHHS, IO MPOSIBISIETHCS B
3MEHILIEHH] KITbKOCTi MeTaHy B Oiorasi. Tak, MakcuMasibHa KiJIbKICTh MeTaHy B Oiorasi
(83,3 %) Oyna oTpumana npu HaiOuIbIIIKA BosorocTi Ta 1031 3aBaHTaxeHHs 30 %, a
MminiManbHa (68,4 %) — npu HalimeHiit Bosorocti Ta 50 %-HOMY 3aBaHTa)KCHHI.

JlociipkeHHST TPOIIECIB OYMINEHHS MMOKa3aio, M0 30LIbIICHHS KOHIICHTpAIlii
CYXUX PEYOBUH B KYJNBTYypajJbHIH PiMHI Bele JO MOJOBXKECHHS TPUBAIOCTI aJanTaiii
KyJIbTYpH, 30UTBIIIEHHS Yacy OpOMIHHS Ta 3HIKCHHS edekTy ouncTku (Tadm. 1-2). Ile,
OYEBHJTHO, TIOSICHIOETHCS TUM, IO JESIKi KOMIOHEHTH CyOCTpaTy MpOXOIsATh HEMTOBHUI
IUIAX TpaHchopMaIlii B ra3u, 0 COPUINHSE iX HAKOMMYSHHS B KYJIBTypaJIbHIA PiTuHI
[3].

BcraHoBiieHO BIUIMB KOHIEHTpAlii cyOcTpaTy Ta HOro JO3M Ha SIKICHUHA Ta
KUTBbKICHUH CKJIaJ BiTaMmiHiB kKoOamamiHOBOI Tpynu. BusBineHo, mo npu MeTaHOBOMY
OpOHiHHI CTOKIiB, KIJIBKICTh BIiTaMiHIB 3pOCTae B TIOPIBHSHHI 3 TOYaTKOBHUMH
3Ha4YeHHAMH B 3,1-6,6 paziB. Pe3yapTaTsl OCTIKEHb BITAMIHHOTO CKJIaly HaBEICHO B
Tabm. 3.
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Tabruys 3. KinbkicHuii Ta AKicHUH cK1a] Ko6anaMiHiB B KyJIbTYpaJbHil
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96.1 30 30,4 38,2 11,61 53,2 16,17 8,6 2,61
' 50 36,7 32,4 11,89 47,4 17,40 20,2 7,41
938 30 35,8 29,1 10,42 45,7 16,36 25,2 9,02
' 50 43,4 24,5 10,63 41,3 17,92 34,2 14,84
91 12 30 38,5 23,7 9,12 40,8 15,71 35,5 13,67
' 50 47,6 19,8 9,42 38,5 18,33 41,7 19,85

JloBeneHo, IO 3POCTaHHSA 3arajibHOi KUTBKOCTI BITaMiHIB TpH 3MEHIIEHHI
BOJIOTOCTI CyOCTpaTy Ta MiJBUILNEHHI JIO3U 3aBaHTAXCHHS 1jie, B OCHOBHOMY, 3a
paxyHOK Hakomu4eHHs akTuBHOI (opmu Bitaminy (¢axrop Ill), Tomi sk mpupict
HeaktuBHOI Qopmu (pakrop B) Ta ictuHHOTO BiTaminy Bi» HezHaunuit. HaitGinbin
pe3yAbTaTUBHUM B IIbOMY IUIAHI € BUKOpHCTaHHsA cyOctpary 3 BosoricTio 91-94 %
npu 50 %-Hilt 1031 3aBaHTaXCHHSI.

BucHOBKY Ta nepcneKTUBH MOJAJBIINX J0CTIIKEHb

1. MeranoBa pepMeHTAaIlisST KOHIICHTPOBAHUX BIAXO/IB POCIMHHOTO MTOXOKEHHS €
HaHOUIBII e()eKTUBHUM METOIOM IS IX OUMIICHHS Ta OioTpaHcdopmarii.

2. llepiomuune MeTaHOBe OpPOMIHHA PEKOMEHIYETHCS s OOpPOOKM BiIXOMIB
HEBEJIHMKUX 00’€KTIB arporpoOMHCIOBOTO KOMIUIEKCY. 30pODKEHHS 1a€ MOKIIMBICTD
onepxaru 11-25m> Giorasy Ha 1 M3 cy6erpary, a edext ounmenHs ckinanae 86-91%.
JlJis onTHMaNbHOTO BHIIyYEHHS 0i0ra3y PeKOMEHAYEThCS BHKOPHCTOBYBATH CTOKH 3
ITiIBUIIEHOI0 KOHIIEHTpaIiero Ta 30-HOI0 103010 3aBaHTAXCHHS.

3. BcraHoBneHo, mo 30iIBIICHHS MIBHIKOCTI TMPOTOKY MPSIMONPONOPIIHHO
BIUTMBA€E HA BUXIJ ra3y, aje MPU3BOAUTH JI0 3MCHIIIEHHS B HbOMY METaHy, Ta 3HUXKYE
[JIMOWHY OYHIIECHHS.

4. llpu ™meTaHOBOMY 30pOIKCHHI CTOKIB CHHTE3YIOTHCS 3HA4YHA KUIBKICTh
BiTaMiHiB KoOajgaMiHOBOi Tpymu. BcraHoBieHo, w0 OinblIicTh KoOalamiHiB
3HAXOMUTHCS y BUTIAAI akTuBHUX ¢opM. [lokazaHo, 10 3MIHIOKYH IIBHUIKICTH

MIPOTOKY Ta KOHIICHTpAIlI0 CYOCTpaTy, € MOKJIHMBICTH PETYJIIOBATH BMICT aKTHBHHX
(dhopM B cyMillni KoOaiaMiHiB.
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5. Ha ocHOBI mpoBeaeHUX AOCHIIKEHb PO3pOOJIEHO MPUHIMIIOBY TEXHOJIOTIUHY
cxeMy oOOpoOkM Ta yTWii3auii BHCOKOKOHLUEHTPOBAaHMX CTOKiB. Bu3Haueno, 1o
MpoBeJAcHHS  (epMeHTalii NpH  3alpONOHOBAHMX  IapamMeTpax  JI03BOJIHUTH
camo03a0e3Meyn Ty TpoIec OpOMiHHS HEOOXITHOK EHEpri€ld Ta OTPUMATH JIOJATKOBY
EHEPTio.

6. Jlns noodnmieHHs 30pOKEHUX CTOKIB PEKOMEHAYEThCS JBOCTYIIEHEBA CXeMa
aepariii 3 pereHepariero akTHBHOTO MYJTy.

[Momanpmii  mocmijpkeHHss OyayTh Oa3yBaTHCS Ha BH3HAU€HHI IMOKa3HUKIB
MEeTaHOBOI (pepMeHTaIii CTOKIB TBAPMHHHUIBKUX (hepM B Oe3nepepBHOMY PEXHMI.
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JKuromMupchKuii HalioHaTbHUN arpoeKOIOTIYHUN YHIBEpPCUTET

CTIMKICTb ArPOLIEHO3Y EHEPIETUYHOI BEPEWN HA PEKYNIbTUBOBAHUX
SEMIAX NMoniccA YKPAIHU

Tlpusedeni pezyromamu oOyinKu pieHs CMIUKOCMI aA2poyeHo3y eHepeemuyHoi eepou,
BUPOWIEHO20 HA PeKYIbMUBOBAHUX 3emaax 6 30Hi Ilomicca Yxpainu nicia 0obysanns
inomenimosux nickie. Ilpoananizosano nasewicmvs ma xapaxmep OOCMOGIPHUX KOpenayii 8
cucmemi  «SPYHM-MIKDOOPSAHIZMU-DOCTUHAY — 3AJIEHCHO  GI0  MEXHONOSIYHUX — NPULIOMIG.
Bcmanoeneno, wo uaubinbuw HacuueHum eKoNOSIMHUMU 36 SI3KAMU, I, 6i0n08ioHOo, Oilbul
CMIUKUM, € YeHO3 eHepeemudHol 6epou, Ymeopenull 3a MyIb4yEaHHs NOGEPXHI IPYHMY.

Knwouosi cnosa: enepcemuuna eepba, cmilikicms, azpoyeHo3, peKyIbmUBO8aHi 3eMli,
eKOJI02IYHI 38 "A3KU.
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