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Akumuyk A. 10., a.e.H., npodecop, HaBpoubkun P. J1., 3n06yBau
(HauioHanbHWi yHiBEPCUTET BOAHOIO rocnogapcTea Ta
NPUPOAOKOPMCTYBaAHHS, M. PiBHe)

YAOOCKOHAJIEHHA METOAIB EKOJ1IOI0O BE3NEYHOIO
noBOMKEHHA 3 TBEPAUMU NOBYTOBUMU BIAXOAAMU

B cTarTi HaBegeHo 06rpyHTYBaHHA BCTAaHOBJIEHHA COPTYBaNbHOI NiHil
Ha noniroHi TBepanx nobyToBux Biaxoais. OnucaHo ocHoBHe o6nap-
HaHHA COPTYBaNbHOI NiHii. [locnigXeHo ocHOBHI po6oTH 06nagHaHHA
ANs cOpTyBaHHA BiaxoAiB. Po3paxoBaHO TepMiH OKYNHOCTI NPOEKTY.
Knrwouosi cnoBa: TBepai no6yToBi Binxoaun, COpTyBaHHA BiAXoAiB, CMiT-
TECOPTYBaJIbHUN KOMMNNEKC.

MocTtaHoBKa npo6neMu. [Npob6nemMa noBoO)KEHHS 3 TBEPAUMUK NODY-
TOBUMM BigxogaMu BUHUKIA i3 NOSABOO BUHUKHEHHS JIIOACBLKOT LMUBiNi3a-
uil. B ocTaHHi gecatmpivyys ua npobyema 3aroCTprETLCA Y 3B'A3KY i3 BU-
HUKHEHHSIM HOBMX MaTepianis, PO3WMWPEHHAM ACOPTUMEHTY MNPOAYKLIl,
TEXHOJIOTIN nepepobnieHHa BigxopiB. PUHOK HOBMX TOBapiB BN/MBAE Ha
MOPdONOriYHMIA CKNap TBepAnX NobyToBMX BiAXoniB, 3'ABNSAKOTbCS HOBI
$pakKuii BigxomdiB, SIKIi HaCMYEHHI WKIZAVNBMMUN PEYOBMHAMU, a MeTOau
60opoTbOM i3 BigX0o4aMKN LUX PEYOBMH 3anuWaTbCA TaknuMmu, gk i 50 po-
KiB TOMY.

EpekTMBHMM MeTOOOM yTURi3aUil BiAXoniB € COPTYBaHHSA Ha CMiT-
TenepepobHUX 3aBogax, AKi cnpusanm 6 He TiNIbKU 3MEHLUEHHIO KiNbKOCTI
3BanuL, ane i BTOPMHHOMY BUKOPUCTaHHIK pecypciB. CMiTTeEnepepobHa
ranysb B YKpalHi foCi He po3BUHEHA, HanivyeTbca noHan 6064 odilinHMx
noniroHie, 3 aknx 217 yxe He gitotb. CTaHoM Ha 2015 pik YkpaiHa noTpe-
6ye 524 HOBUX CMITTE3BANMLLA, 3 HUX B PiBHEHCbKIM 06/1acTi HanivyyeTbca
327 on [1]. CMiTTeBi noniroHn po3pocTaloTbCa Ay)Ke WBUAOKO, 3abpyn-
HIOKUM I'PYHT, FPYHTOBI BoAM Ta noBiTpsa. CaMe TOMy AOCUTb aKTyasibHO
nocTae npobieMa NOBOOXKEHHS 3 BiAXoOaMMu.

Hapasi B YKpailHi npauiooymx yTunisauimnHmx 3aBoais HeMae, i pyH-
KUiOHYE Nnue oguH CMITTECNaNoBanbHUN 3aBon «EHepria», akun nuwe
4YacTKOBO Aonomarae no3byTuchb Bif CMITTA Yy CToNMUI, Nnepepobnstoum oo
25% CTONNYHOrO CMITTS.

AHani3 octaHHix gocnigkeHb i nyénikauin. MMMTaHHAM NOBOOXKEH-
HS 3 TBEPAMMU NOOYTOBMMM BigxoAaMun 6yno NpuAaineHo npaui Taku Hay-
KoBuiB AK: B. C. MiweHko, . M. Buroecbka [5], B. B. Monosuu [7],
H. B. Bypsik, C. B. Jlykaw [8].
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MeTolo pocCnimKEHHs TEeXHOSI0Or0-eKOHOMiYHEe OOrpyHTYBaHHS
BCTAHOBJIEHHSA CMITTECOPTYBANbHOI fiHil HA NONIroOHI TBEpANX NoByTOBUX
Bioxonis M. PiBHOro.

Buknaa ocHoBHoro Mmarepiany. [locTtinHe HakonuyeHHs TIB cno-
HYKa€ [0 NowyKy HOBUX cnocobiB yTuni3auii BigxoaiB, NpUTaMaHHMX ne-
BHIN TepuTopil. 3a OCTaHHI AecaTupiyus B YKpaiHi CKNagaeTbCca TEHAEH-
Lis OO0 NOCTIMHOIrO HAaKOMMYEHHS Ta 3aXOPOHEHHS Ha NOJIiroOHax TBepPAUX
nobytoBux BiaxoAiB. COpTyBaHHS NPAaKTUYHO He 34INCHIOETLCS Yepes Bi-
ACYTHICTb YOOCKOHANIEHO! 3aKOHO4aB40l 6a3n Ta CUCTEMU CTUMYJIHOBAH-
HA COPTYBaHHS BIAXOAIB K HA PiBHI NiANPMEMCTB, TaK i Ha PiBHI [OMOro-
cnopapcTs.

JliHis pns copTyBaHHS BiAXOAiIB BCTAHOBETLCS Be3nocepenHbo
Ha 3BanuLax abo Ha OKPeMUX TePUTOPIAX, MPUNErINX OO NOJIroOHIB TBe-
poux nobyToBMX BiaxoAdiB, He noTpebye poaatkoBoro nepekputta. O6na-
OHAHHS ans copTyBaHHA TIB BMKOPUCTOBYETLCSA Ansa: NobyTOBOro CMiT-
TS, 3MillaHUX Bigxopnis, 6yniBenbHUX BiAXOAiB, OPraHiYHMX i HeopraHiy-
HMUX BiAXOAIB, MAaKynaTypu i noniMepis, NoAanbLIOr0o BTOPUHHOIO BUKO-
pucTaHHSA Ta yTunisauii. OCHOBHMMUM KOMNOHEHTaMM, ki Mictatbca y TIB
€ Xap4oBi BiAX0AMN, CKJO, Nanip, KAPTOH Ta TEKCTUIIb. TaKOX B HEBENTUKUX
KiNbKOCTAX MICTATLCA MeTanu, Hebe3neyHi Bigxoau, KiCTKK, WKipa, ryma.
OcHoBHUIN MopdonoriyHnm cknag TINB HaBegeHo y Tabnuui 1. 3a gaHUMK
KATI 1728 3aranbHa KinbKicTb BigxoniB, sika byna BMBe3eHa NpPOTAroM
2015 poky, ctaHoButb 120 000 T.

Taébnuus 1
OcHoBHUIN MopdonoriyHnin cknag TIB, wo Mictatbcs y
KOHTenHepax M. PiBHoro

Ne 3/n HazBa cMpoBuHM % TOHH
1 Xap4osBi Bigxoau 22,1 26 478
2 Manip Ta KapToH 9.1 10 887
3 Monimepwu 9.4 11 307
4 Ckno 11,8 14 145
5 YopHi MeTanu 0,8 1011
6 Konbopogi MmeTanu 0,3 354
7 Tekctunb 3,8 4 548
8 Hepeso 1,6 1905
9 Hebe3neuHi Biaxoan 2,2 2676
10 KicTkun, wkipa, ryma 1,7 2 055
11 YnakoBKa KoMb6iHOBaHa 1,5 1 845
12 3anuWoK, y T. Y.: 35,7 42 786

[>xepeno: ckiageHo aBTopamMn Ha 0CcHoBI axepena [2]
Mpouec nepepobKM BiOXOAIiB MOYMHAETLCA 3 COPTYBAsSbHOI NiHil,
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fIKa O03BOJISE NMPUMAMATM K HECOPTOBaHI Bigxogu, Tak i Bigxoaw, SKi
nponwnun etan coptyBaHHa. KATI 1728 ta CaHkoMm-PiBHe 3anMatoTbcsa
BMBE3EHHSM BiAXoA4iB 3 Teputopil M. PiBHOro Ta npuneraux cin.

OcHoBHe 0b6n1apHaHHSA COpPTYBaNIbHOI NiHil CKNaaaeTbCsA 3 OCHOBHUX
TaKMX KOMMNOHEeHTIB [3]: npuinManbHuin 6yHKep i3 NaHLIOroBO-CTPIYKOBUM
TPaHCNOPTEPOM; 3aBaHTAaXKyBa/ibHUM NAHLIOrOBMW TPAHCNOPTEpP; COPTY-
BaJibHUIM TpaHcnopTep ANA nonepeaHboro Biabopy; KabiHa 3 copTyBasb-
HO-IQHLIOrOBMM TPAHCMOPTEPOM; CTPIYKOBUIM MarHiTHUM cenapatop ons
MeTaniB; NonepevyHnin NaHUroBMMW TPAHCNOPTEP ANA XBOCTIB; KOHTEN-
Hep ANS BTOPUHHOT CUPOBUHW; NPEC FOPU3OHTANbHUMN.

CopTyBanbHa NiHis € MeTaneBOK KOHCTPYKLIEH, PO3MilLeHOW Ha
BiACTaHi 3 M Hag piBHeM nignoru. lig copTyBanbHOW NiHIE PO3MilLeHI
€MKOCTI 0J19 BiACOPTOBAHUX BiAXOAIB, AKi pO3AiNeHi Ha BiACiKK 3 nepero-
poakaMu. Po3Mip copTyBanbHOro MOogyno 3aneXuTb Bif, KiNbKOCTi Big-
X0AiB, iKY CMNPOMOXHa NiHia nponyctntn. KinbkicTb po60o4mnx Micub B CO-
pTyBafnbHiN KabiHi ctaHoBUTL 16. Poboui Micusa copTyBanbHUMKIB obnaLwu-
TOBaHi CBITNIOM, BEHTUNSLIEI, OMaJIlOBaSIbHOK TEXHIKOK Ta aBapilHOKW
KHOMKOK BUMKHEHHS. B npumiweHi kKabiHn po3TawoBaHWW NynbT Ans
ynpaBniHHSA BCiet NiHie. KoMnnekc i3 copTyBaHHS Ta nepepobku TBep-
ANX NobyTOBMX BiAXOAIB 3 OTPUMAHHSM BTOPMHHOT CUPOBUHWN MOHTYETLCS
Ha BETOHHIN PiBHI MOBEPXHI.

Teepai nobyToBi BiAXOAN BUBO3ATLCSA HA CMITECOPTYBAJSIbHUIMA KOM-
MNeKkc B cneuianbHUX aBTOMOGINSAX, fIKi aBTOMATM4YHO PO3BaAHTAXYKOTb
TMNB 6e3nocepegHbo Ha NPUUManNbHUN MandaHuuK. MNpy BENUKIN KinbKo-
CTi BiAXop4iB pPO3BaHTA)XEHHSA 3MINCHIETBCA Ha MaMOaHYMKY MNOpyd i3
NMPUAOMHUM KOHBEEPOM, IKUN MA€E 3arnnbneHy ropusoHTanbHy AiNSHKY.
OCKiNnbKW COPTYBaHHA CMITTS MPOBOAUTLCA HACENEHHSAM He [ocuUTb ede-
KTUBHO, TO AN [OCSATHEHHS 6aXKaHOro piBHA COPTYBaHHSA BiAXOAW 3aBa-
HTaXYIOTbCS Ha TpaHcnopTep Ana nonepedHboro Bigbopy Biaxopis. 3
TpaHcnopTepa BiAX0oAM MonafatTb y COpTyBanbHy KabiHy, oe nonepen-
HbO OYULLYIOTbCS.

3 npunManbHoro 6yHkepa nicna nonepegHboro Bigbopy 3a gono-
MOrOK MOXWIOr0 KOHBEEPA, IKUN € MAcs0beH30CTINKOK CTPIYKOK 3 ne-
pemunuykamu, TINB nogatotbcs B cenapaTtop 6apabaHHoro Tuny, ae Bigby-
BAETbCS NEPBMHHE OYMLLEHHS Bif 3abpyaHEHHS, PO3PMBAHHA 3B I3aHUX
MaKeTiB Ta NPOCilOBaHHSA opraHidyHMx Ta BionoriyHux BigxoAiB. 3aBaHTa-
XXYBaNbHMW  NAHUOMOBMW  TPaHCMOpPTEp  OCHALEHUMW  MOTOPOM-
penyKTopoM NOTYXHicTio 5,5 KBT Ta cTpiukoto wupunHow 1 M, OBXKUHOIO
9 M. CenapaTop siBNsi€ co600 MeTanieBy KOHCTPYKLUIt0, sKa 06LWNTa 30BHi
CiTKO 3 po3Mipamu Bi4oK 50x50 MM Ta BCTaHOBNEHA Ha MeTaNieBy pamy.
B HbOMYy NpoBOOMTBLCA BIOAINEHHS ManMX Ta BaXKux ¢ppakuin. BigcisHi
yepes BiYKa cenapaTtopa Mani ¢dpakuil TIB nonagatoTb B KOHTEWHEP Nig
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nnowanKow. 3 BHYTPiWWHbOI CTOPOHM cenapaTtopa 3HaXOA4ATbCS HOXi Ans
po3puBaHHA nakeTiB. ObepTatoumcb 6apabaH npocitoe opraHiyHi Ta 6io-
NOriyHi BiAX0AN, AKi 3rogoM MOXHa BUKOPMUCTATU AN NOAANbLUOI PeKy-
NbTuUBauil abo KomnoctyBaHHS. [iameTp 6apabaHa 2 M, OOBXWHa cena-
paTtopa 6 M.

Micna nonepefHbOro npocitoBaHHA B 6apabaHHOMYy cenapaTtopi Be-
NnKorabapuTHi BigXoAM TPAHCMOPTEPOM MOAAKTLCA B ChneLuiani3oBaHy
KabiHy, B IKil pO3TallOBaHMM CTPIYKOBUIN KOHBEEP 3 MOXJIUBICTIO pery-
NIOBAHHSA WBMAKOCTI pyxy. 3 ABOX CTOPiH KOHBEEPA PO3TallOBaHi poboui
MiCUS COpPTYBANbHUKIB, SIKIi 3OINCHIOIOTL pyyHe BipAiNeHHs BigxoaiB 3a
Buaamu (nanip, noniMepHi Bigxoau, AepeBuHa, ckio). KoxeH pobouuni
BiAOWpae pekinbka BUAIB CMpPOBUHW. BigcopToBaHa BTOpCMpOBMHA MOT-
pannsie fo 6yHKepie-HakonuuyBauis MicTkicTio 0,2 M3, ge no Mipi Hako-
MUYEHHS OMNYCKAETbCA B HAKOMWYYBaJSIbHUW KOHTEWHEpP, SAKUW 3Haxo-
OUTbCS Nig, COPTYBaNbHOK NiHiEW. 3aNULLKN, AKI He NigNAralTb COPTY-
BAHHI0, 3aX0BYKOTbCS Ha NOMIroHi. B KiHLUI KOHBEEpPa PO3TALLOBYETLCS Ma-
FHITHUIM cenapaTop, SKUIN BiAOMpPa€e KONbOPOBI METaNN Ta CKNAAYE Y KOH-
TeMHep ANS NOAaNbLIOro TPAaHCNOPTYBAHHS [0 CKJapy MeTanobpyxry.
CenapaTtop saBnsie cob00 CTPIYKOBUIM KOHBEEP 3 MarHiTaMu, AKMN po3Ta-
LIOBYOTb BULLE OCHOBHOI NiHil. BigcopToBaHa BTOPCMPOBUHA, KA nigna-
ETbCS TIOKYBAHHIO, NOJAETLCA ANA NPECyBaHHSA Ta CKNAQYETLCS Y cnewi-
anbHo BiaBeOeHin byaisni.

Ins obcnyroByBaHHA 06/1agHaHHA ANS COPTYBaHHSA Ta Nepepobku
TBEPAMX NOOYTOBUX BiOXOAIB 3 OTPUMAHHSAAM BTOPUHHOI CUPOBUHU HEO06-
XiQHO 3aNy4ynTM NepcoHan B KinbKocTi 48 ocib (Tabn. 2). Ans npauiBHUKIB
BCTAHOBNIETLCA 8-rogMHHUI poboumnn aeHb Ta 40-rogmHHUIA pobouuni
TMXKOEHb 3 ABOMA BUXIAHUMMW.

Omxe, Ha obcnyroByBaHHA obnagHaHHS s COPTYBaHHS BiAXOAIB
HeobxigHo 87 000 Tuc. rpH woMicaus. MNpoTAromM nepLworo Micaus BMKO-
PUCTaHHSA 0b6nafHAHHA BUTPATW Ha nepcoHan cknapytb 4212 000 rpH.
OcHOBHMIN nepcoHan, skMin bype 3anydaTtucs, ue coptyBanbHuku TIB.
Ha TepuTopii MicTa PiBHOro npauytoe WMPOKe KOO OpraHisauin, aKki 3ain-
CHIOIOTb 3aroToBKYy BTOpPCUpOBUHWU. OCHOBHWUI Mepenik opraHizauin Ha-
BeAeHo B Tabnuui 3.
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Tabnuus 2
MNMepenik nepcoHany Ta X MiCA4YHUN OKnapg
MicsiuHa Piuna 3a-
Ne L . )
a/n Mocapa KinbkicTe | 3apobiTHa pobiTHa
nnaTa nnaTa
1 HauyanbHuK uexy 2 9500 228000
2 OxopoHa 4 7000 336000
3 PoBiTHUKN copTyBanbHUKHK 20 7500 1800000
4 PoBiTHMKM uexy 2 7000 168000
5 Enektpuk 2 7000 168000
6 anGMpaﬂbH?IK nobyToBux 2 7000 168000
NnpuMilLleHb
7 MawuHicT-6ynbpo3epuct 4 7000 336000
8 MawuHicT-TpakTOpUCT 2 7000 168000
9 MaluHicT-aBTOHaBaHTaXxyBau 4 7000 336000
10 CniocapiB-Hanaguukis 2 7000 168000
11 TexHonor 2 7000 168000
12 Byxrantep 2 7000 168000
Cyma 48 87000 4212000
[>xepeno: cknageHo aBTopamMu
Tabnuusa 3
OcHOBHI 3aroTiBenbHi OpraHisauii BTOPUHHOI CUPOBMHU M. PiBHOrO
3,\;; Ha3sa opraHisauii Appeca
1 BB MapTHep, TOB M. PiBHe, Byn. KypuaTtoBa, 32
2 Anekc-Mnioc, MNP M. PiBHe, Byn. KuiBcbka, 110a
3 Bropma-C, MMM M. PiBHe, Byn. bina, 85a
4 EKO-XEJM, T30B M. PiBHe, Byn. [epeconHuubka, 146
5 Espoctap, MK, T30B M. PiBHe, Byn. MnuHiBcbka, 14
6 | MNpunManbHW NYHKT 6e3ne4YHMX BioX0A4iB M. PiBHe, Byn. JlicoBcbKoi, 12
7 PisHeBTopMeT, MNAT. lNepepobka MeTanob- M. PisHe, Byn. Hina Xaceenua, 35
pyxTy
8 PiBHeekopecypcu, ob1acHe ynpasJiiHHSA M. Pisne, syn. Il Fanuuekoro, 19,
0. 404
9 CknoTapa-makynatypa, M M. PiBHe, Byn. baxapesa, 23
10 LLlap6oH, HBIM T30B M. PiBHe, Byn. K. Bonogumupa, 112a
11 KOM-5, TOB M. PiBHe, Byn. CobopHa, 3706
12 | KoHonnunubkum IBaH Mukonanosuy, ®OI
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I>xepeno: cknageHo aBTopamMm

OcHoBHUM poxofdoM Oyae peanisauis BTOPUHHOI cutoBuHWU. CopTy-
BaJIbHUM KOMMJIEKCOM MIaHYETbCS BIACOPTOBYBATM TaKi BUAN CUPOBUHMN,
SIK Nanip Ta KapToH, MoJsiMepu, CK0, YOPHi MeTanun, KoJbopoBi MeTanu,
TEKCTWUNb, EPEBO Ta peani3oByBaTH IX 3rigHO CEPeAHiX 3aKyniBeNbHUX LiH
Ha BTOPWHHY cupoBuHY M. PiBHoro. CepepHi 3aKyniBesnbHi LiHW Ha BTO-
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PUHHY CUPOBUHY M. PiBHOro HaBefeHo B Tabnwuu,i 4.

Tabnuusa 4
CepepfHi 3aKyniBesibHi LiHX HAa OCHOBHI BUAW BTOPCUPOBUHMN

Ne 3/n HasBa cupoBuHM [pH/Kr. MpH/T BapricTtb
1 Manip Ta KapToH 2 2000 1020 000
2 Monimepwm 4 4000 22 440000
3 Ckno 0,3 300 185 400
4 YopHi MeTanu 2,5 2500 1320 000
5 Konboposi MmeTanu 27 27000 1296 000
6 Tekctunb 2 2000
7 HepeBo

Cyma 26 261 400

I>xepeno: cknageHo aBTopamMm

Omxe, peanisauis BigCOPTOBAHMX BiAXOAIB MPOTArOM POKY NMpuHece
npuoéyTok y cyMi 26 261 400 rpH. [Insa peanisauil NpoeKTy i3 copTyBaHHS
BiAXoA4iB NOTPi6HO 34INCHUTK 3aKyniBAto HeobxigHOro o6nagHaHHA Ta by-
AiBeNnbHUX MaTepianis. [1ns BCTaHOBNEHHA 06/1agHaHHSA HeobXxigHo nigro-
TyBaTu Teputopito po3Mipamu: 60 M goBxunHot Ta 20 M wupuHoto, 36yay-
BaTM NMpuUMileHHa ana 36epiraHHa BigcopTtoBaHux Bigxonis. OCHOBHUMI
nepenik o6nagHaHHA HaBedeHo B Tabnuui 5.

OcHOBHMMM cTATTAMKN BUTPAT ByayTb cknapgaTtu byaiBenbHi MaTepi-
anu, obnagHaHHA 4N COPTYBAHHA BiOXOAIB Ta BUTPATHI MaTepianu, ene-
KTpoeHeprisa. 3aranbHa cyma byge cknapgatv 9 548 695,1 rpH. Po3paxy-
HOK BUTPAT Ha eJIEKTPOEHEPTil0 HaBeaeHo B Tabnuu,i 6.

3rigHo paHux PiBHeobneHepro 1 KBT enekTpoeHeprii ona npomuc-
NOBUX NIANPUEMCTB Ta NPUPIBHAHUX A0 HUX CMOXXUBAYIB 3 NPUESHAHOID
noTy>HicTio 750 kBT i 6inbwe ctaHoBUTL — 188,74 kon. KBt/ rog. Enekr-
PUYHa MOTYXHICTb, IKa HeobXxiAHa ANS BCTAaHOBNEHHS 0OnafHaHHA, —
100 kBt/ron. CepenHs HopMa cnoxuBaHHS 6yge ctaHoButn 50 KBT/rog.
MNepion ekcnnyaTauii NinHit cknapgae 2008 rognH Ha piKk 3 KinbKicTo po6o-
yux OHiB B poui 251. 3aranbHi BUTPATU Ha eNeKTpoeHeprito nepepbava-
totbcsl B cyMi 372 168,1 rpH B pik. OCHOBHMI foxifg Bif BCTAHOBNEHHS
COPTYBAsbHOI NiHiT Ha PiBHEHCbKOMY MONIiroOHiI TBEpANX NobyToBMX BifXO-
JOiB HaBeOeHo B Tabnuu,i 6.
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Tabnuusa 5
MNepenik HeobXiaHMX MaTepiani Ta 06nagHaHHA
Ne . . . Ogn. Kinbk., | BapTicTb 3a|3aranbHa
Mepenik HeobxigHUX MaTepianis .
3/n BUMIpPY oA on. cyMma
O6napgHaHHA
1 I'Ipm7|Man|me7| OyHKep 3i naHutoro- W, 1 374 400 374 400
BO-CTPiYKOBUM TPAHCMOPTEPOM
2 3aBaHTaXyBaNbHWUI TpaHCnopTep . 1 374 400 374 400
3 CopTyBanbHun TpaHcnoprep Ans W, 1 524 500 524 500
nonepeaHbLoro Bigbopy
4 Po3puBay KynbKiB ans cMitTs . 1 200000 200000
5 3aBaHTaXyBaNbHWUI TpaHCNopTep . 1 374 400 374 400
6 Po3buBoyHui bapabaH . 1 526 500 526 500
7 [NonepeyHi TpaHcnopTepw nig 6apa- W, 1 374 400 374 400
6aHoM
8 KabiHa 3 copTyBaNbHO-NaHLIOrOBUM W, 1 524 500 524 500
TPaHCMNopTEPOM
9 TpaHcnopTepw s CUPOBUHMU . 1 374 400 374 400
11 | 3aBaHTa)kyBaNbHMM TpaHcnopTep . 1 374 400 374 400
12 |MarHiTHUIM cenapaTtop Ans MeTanis . 1 15052 15052
14 KoHTenHepun ons BTOPCMPOBUHM . 16 9 750 156 000
15 Mpec rigpasniunmi MMM - 45 T, 6 162 474 974 844
16 Bo3ukun pons 36opy i TpaHcnopTy- W, 12 6903 82 836
BaHHS BTOPMHHOIO CUPOBUHM
17 lppaBniyHum wrtabenep . 3 10 140 30 420
18 Kamas 6520 T, 1 1306500 | 1306500
19 |ligpomaninynstop Epsilon M100L | wr. 1 546 000 546 000
20 |®poHTanbHuiM norpyxunk JCB 456 T, 1 1200000 | 1200000
[On3enbHe nanueo n. 10040 21 210 840
HenepenbayyBaHi BUTpaTn rpH. [250000| 250000 250000
ByniBenbHi maTepianu
21 MpodHacTun H-45J Ral 8017 M. KB. | 440 140,0 61 600
Tepmonpodinb cTiHOBMI, HanpaBs-
22 pnmoEM;J(TI'IC,TI'II'I 150/2,0p) ko | 42058 ) 305 ) 1282769
23 |banku nepekputTa (MC,MMN 150/2,0) Kr 4080 30,5 124 440
24 Mpodinb (0bpewwiTka) kr | 4600,2 30,5 140 306,1
25 0SB, 10MMm. M. kB. | 700 60 42 000
26 MeTu3an, (ynakoeka — 250 wrT.) yn. 40 186 7 440
27 MnaHka TopueBa Ral 8017 M. M. 40 117 4 680
28 BeToHHMI po3unH M. Ky6.| 244 800 195 200
29 LLleb6iHb TOHH 122 250 30500
30 Micok TOHH 122 130 15 860
Cymma 9 548 695,1
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Tabnuus 6
[oxin Big BCTAaHOBNEHHS COPTYBanbHOI NiHil HA PIBHEHCBbKOMY NOMIrOHi
TBEPAMX NobyToBUX BigxoaiB npotarom 2016-2021 poky

Poku Hoxip Big Butpatn Ha | KanitanbHi BuTpatTv | 3apobitHa | [Hoxia, rpH
peanisauii | enexkTpoeHe- | Ha PO3MILLEHHS CU- nnaTa
BTOPCMPOBUHY prito cTEMMU nepcoHany
COpPTYBaHHS
2016 | 26 261 400 372168 9 548 965 4212000 | 12128537
2017 | 26 261 400 372 168 - 4212000 | 21677232
2018 | 26 261 400 372168 - 4212000 | 21677232
2019 | 26 261400 372 168 - 4212000 | 21677232
2020 | 26261400 372168 - 4212000 | 21677232
2021 | 26 261 400 372 168 - 4212000 | 21677232
Cyma | 157568 400 2 233 009 9 548 965 25272000 | 120514 696
[>xepeno: cknageHo aBTOpoM

Joxig Big BCTaHOBNEHHS COPTYBANIbHOrO0 KOMMEKCY Ha PiBHeHCb-
KOMy NoniroHi Teepamx nobytosux Bigxopis Bnponosx 2017-2021 poky
ctaHoBuTMMe 120 514 696 rpH. [Insa o6rpyHTYBaHHS €KOHOMIYHOT edeK-
TUBHOCTI MPOEKTY PO3Pax0OBYEMO TEPMiH OKYMHOCTI NpoeKTy (Tabn. 7).

Tabnuusa 7
Po3paxyHOK TepMiHYy OKYMNHOCTI NPOEKTY i3 BCTAHOBJIEHHSA COPTYBaNbHOI
NiHii Ha PiBHEHCbKOMY NONIrOHI TBEpPANX NOOYTOBUX BiAXOAiIB MPOTArOM
2016-2021 poky

Yucri .| AnckoHTOBaHI | AINCKOHTOBAHI
IlHBECTUL, . . .| ANCKOHTOBaHI . .
rpowoBi | KoediuieHT an- | ANCKOHTOBAHI . rpoLwoBi No- | rpoLwoBi no-
Poku| Butpaty, . rpOLUOBI
MOTOKU | CKOHTYBaHHS iHBECTUL TOKU (KyMy- | TOKM (KyMy-
rpH NMOTOKU . .
rpH NATUBHI) NATUBHI)
2016 14132863 - 0,845 11942269 0 0 0
2017 | 4584168 | 12128537 0,69 3163076 8 368 690 8 368 690 12128537
2018| 4584168 | 21677232 0,535 2452530 11597 319 19966009 33805769
2019| 4584168 | 21677232 0,38 1741984 8 237 348 28203358 55483001
2020 4584168 | 21677232 0,225 1031438 4877 377 33080735 77160233
2021 | 4584168 | 21677232 0,07 320892 1517 406 34598141 98837 464
Cyma| 37053704 - - 20652189 - -
*CTaBKa ANCKOHTY cTaHoBUTb — 15,5% piuHunx
20652189 -19966009
PP =3+ =3,1 poky.

8237348
OTXe, NPOBIBLUM JOCTIAXEHHS MOXHa 3p0OUTU BUCHOBKM, L0 Npo-
EKT i3 PO3MilleHHA COPTYBaNbHOI MNiHil HA NOMIroHi TBEpPAMX NO6YTOBUX
BiAXoAiB okynuTtbca yepes 3,1 poky.

1. OdiuiiHMM canT MiHicTepcTBa perioHasbHOrO0 PO3BUTKY OYyAiBHMLUTBA Ta XUT-
NI0BO-KOMYHanbHOro rocnogapctea YKpaiuu [EnektpoHHuin pecypcl. — Pexxum
poctyny: http://www.minregion.gov.ua/. 2. 3BiT npo HagaHHa nocnyr (Qocni-
IXXEeHHS | po3pobKa caHiTapHOro ounwieHHs M. PiBHe) / YKkpalHCbKUIN HayKoBO-
DOCNIQHUIA iHCTUTYT 3 PO3pOOKM Ta BNPOBAOXKEHHA KOMYHANIbHUX MporpaM Ta
npoekTie [EnexkTpoHHui pecypcl. — Pexum pgoctyny: http://www.city-
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adm.rv.ua/rivneportal/ukr/files/sanochistka/tom3. pdf. 3. O¢iuinHnn cant 3a-
Boay o6nagHaHHA NiHil copTyBaHHA TBepaux nobyToBux Bioxoais [EnekTpoHHMit
pecypcl. - Pexum poctyny: http://ferox.com.ua/pererobna-galuz/liniyi-
sortuvannya-tpv/. 4. KapkacHe 6yaiBHmuTBo [EnektpoHHuit pecypcl. — Pexum
pocTyny: http://steelco.com.ua/index.php. 5. MiweHko B. OpranisauinHo-
€KOHOMIYHUIN MexaHi3M MOBOOXKEHHA 3 BiaxogaMu B YKpaiHi Ta WAsSXM MOro
BoockoHaneHHsa / B. C. MiweHko, I". . Buroecbka. — K. : HBIl «BugaBHMUTBO
«HaykoBa gymka» HAH Ykpainu», 2009. — 296 c. 6. lMonosuy B. MNoxeKHa He-
fe3neKka CTUXIMHMX CMITTE3BANULL, Ta MOJIrOHIB TBEpAUX NobyToBMX Bigxonis
[EnektpoHHun pecypc]l / B. B. TonoBuy. - Pexxum pocTyny:
http://ldubgd.edu.ua/sites/default/files/files/popovych_21.pdf. 7. bypsk H. b.
Mpobnemu 36MpaHHS, TPAHCNOPTYBAHHA Ta yTUMi3auia TBepaMx nobyToBUX Bif-
xonis B YKpaiHi / H. b. bypsik, C. B. Jlykaw // Haykosui BicHuk JIOTY Ykpainu. —
2012.-C. 82-90.
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IMPROVEMENT OF METHODS OF ENVIRONMENTALLY SAFE
HANDLING WITH SOLID WASTE WASTE

The article justifies the establishment of a sorting line at the
landfill of solid domestic waste. The main equipment of the
sorting line is described. The technology of waste sorting
equipment operation is investigated. The payback period of the
project is calculated.

Keywords: solid domestic waste, sorting of waste products,
waste sorting complex.
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COBEPLUEHCTBOBAHUE METOA0B 3KO0JI0Iro 6E30MACHOIo
OBPALLEHMA C TBEPAbIMU BbITOBbIMU OTXOAAMU

B cTratbe npuBeaeHo 060cCHOBaHMe YCTAaHOBJIEHUA COPTUPOBOYHOMN NN~
HWUM HA NONIUrOHe TBepAbIX 6bITOBbIX 0TX0A0B. OnMUcaHbl 0CHOBHOE 060-
pyAoBaHue copTupoBoYHOM NnuHUK. UccnepoBaHa TexHonorus paéoTbl
o6opyanoBaHMA N0 COPTUPOBKE O0TX0A0B. PaccunTaH CpoK oKynaeMocTu
npoekTa.

KnroueBbie cnoBa: TBepable GbITOBbIe 0TX0AbI, COPTUPOBKA OTXOA0B,
MYCOPOCOPTMPOBOYHbIA KOMMJEKC.
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