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Bracnidok 3axeoprogaHocmi modeli npu 3abpydHeHHi 008KinsA CycninbCmeo 3a3Hae Cymmegux eKOHOMIYHUX empam. Y npo-
uedypi oyiHtosaHHi 3a80aHux 36umkie ma nnaHysaHHi 3axo0ig 6e3neku 3a3guyali 8udingoms dea OCHOBHUX emanu, WO Nosseamb
8 npamMoMy nidpaxyHKy pisHoMaHimHoI ¢hiHaHco80i ma iHWUX eudie WKkoOU ma MapKemuHa080MY aHaniai 3 MiHiMi3aujero cniegioHo-
WeHHs ,8umpamu — nonepedxeHa wkoda”. B ocmaHHbOMY unadKy HeobXiOHO Mamu He nuwe penpe3eHmamusHy cmamucmuy4Hy
6a3y daHux MOHIMOpPUHay 3abpyOHeHHs1 ma 3axeoprogaHocmi, ane U NPUUHAMHY onmumi3ayiliHy MoOesb 3 8USHAYEHUMU pU3UKamu
nposigy HebesneyHux hakmopie 3abpyOHeHHs. Y 3anponoHogaHoMy nidxodi npouedypa ouiHI8aHHS WKOAU ma onmumisayii sumpam
0b6MeXyembCs uwe epaHynauiliHuM ckrnadoM miHepanbHux dobpug ma 80000XOPOHHUM eheKmom NposioH208aHoi (YnoginbHEHOI)
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1.Betyn

[MopiBHANBHY EKOMOro-eKOHOMIYHY eheKTUBHICTL KaniTa-
NbHUX BUTPAT Ha BOAOOXOPOHHY AifNbHICTb CAif po3paxoByBaTh
BXEe Ha CTafii NnaHyBaHHs arpoXiMiyHUX 3aX0fiB B POCIMHHNL-
TBi, BNPOBAKEHHSI HOBUX BUAIB CiNbCbKOrOCNOAAPCHKOI TEXHIKK,
OyAiBHMLTBA HOBMX UM PEKOHCTPYKLii iCHYIOUYNX CUCTEM 3pO-
LUIEHHS.

BenunuuHy nonepexeHoi EKOHOMIYHOI LIKOAK Bif, 3abpy-
[HEHHS NOBEPXHEBUX BOLOWM BWU3HAYaEMO 3riAHO TUMOBOI LUK-
POKO PO3MOBCHOMKEHOI METOAMKN, CXBANEHOI KepiBHUMI roCno-
LapyvMmn Ta HayKoBO-AOCTIAHUMM YCTaHOBaMM:

Ui, = kOM, (1

e K — YncenbHa KOHCTaHTa LKOAM, NPUIAHATA 3 eKororo-
€KOHOMIYHIX OBIPYHTYBaHb, L0 OLHIOETLCA NpubnnaHo 400 rpH
Ha YMOBHY TOHY 3abpyaHI0I040i PEYOBUHY;

® - TapuHa KOHCTAHTAa CaMOOYMCHOI MOTY)XHOCTI BO-
LOMMU 3aNeXHO Bif aHTPOMOrEHHOr0 HaBaHTaXEHHs Ha Hei Ta
KniMaTU4HOrO Noscy;

M - npuBepeHa Maca 3abpyaHeHHs, NonepeKeHoro Big
MOTPaNNsHHSA 4O BOJONMM.

Y CBOIO Yepry NpuBeAeHa Maca nonepempxeHoro 3abpya-
HeHHs1 M BU3HaYaeTbCs Yepes 06CAr Ta TOKCUYHICTb 3a0pyaHEHb
Pi3HOT NPMPOAMK, Lo NOTPaANATL 40 BOAOWMM BHACMIAOK Mirpa-

i
N
M=w>" Am, 2)
i=1
Je W - 3aranbHa KinbkicTb onagis, L0 Cnpuym-

HWNKM Mirpayito 3abpyaHeHs obcsirom M,

N - 3aranbHa KinbkicTb 3abpyaHEHb, L0 MirpytoTb A0
BOAOVMMU;

i — HOMEp KOHTPOMbBOBAHOrO 3abpyaHEHHS;
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mi— nonepepxeHa maca piyHoro ckugy i-ro 3abpya-
HEHHS BHACMIQOK oro Mirpaui;

Aj — NOKa3HMK BiIHOCHOT TOKCUYHOCTi CKMAAHHS i-ro 3a-
OpyaHEHHs O BOAOMM.

Mpu ysomy Ai= BU3HAYaETLCA AK BiJHOLLEHHS
i

[ESKOro YMOBHOTO TOKCMYHOTO 3aBpyaHEHHS 3 OOMHUYHO rpa-

HW4HO JONYCTUMOL KoHLeHTpauieto K no IK: pakTinyHoro ko-

HTPOIIbOBAHOTO 3abpYAHEHHS.

PospaxyHkoBa KinbkiCTb Mirpylouunx 3abpyaHeHb y rpyH-
TOBO-BOJHI CUCTEMI CiflbCbKOrOCNOAAPCLKUX Yriflb  Y3romxy-
€TbCS 3 MEPEBMLLEHHAM (PaKTUYHOI KOHLIEHTpaLLi 3abpyaHeHHs
Hag 4onycTUMIUM MOro PIBHEM ANS KOHTPOIbHUX AinsHOK. Hanpu-
Knag, po3paxyHoK NpuUBeeHOi Macu Mo 3abpyaHEHHI0 «a3oT»
Cnig BECTM 3a NOKAa3HWKOM «a30T 3ararbHuiny Ta 3a BEMUYNHOI
BiBHOCHOI Hebe3neku Mirpylo4oro 3abpyaHeHHs.

2.0rnap npoBefeHUX AocnigkeHb B ranysi 3abpya-
HeHHs BOAOWM MirpylouuMm1 pO34YMHHUMU TOKCUYHUMU KOM-
noHeHTamu. lMocTaHOBKa MeTH Ta 3agay poboTu.

OpHvM 3 LiNbOBMX eTEMEHTIB eKONOrivHOI Ge3neku € cu-
CTeMa OLiHIOBAHHS Ta aHanidy pearbHOro KOHLEHTpaLiiHoro
thoHy 3abpynHeHb Ta NPOrHO3yBaHHS 140ro 3MiH 3 Yacom. Ha oc-
HOBI CYKYMHOCTI TakuX 4aHuX CTa€ MOXMMBMM PO3PaxyHOK eKo-
NOro-eKOHOMIYHWX PU3NKIB i MIATPUMKA ONTUMATbHUX YNpaBniH-
ChKUX pilueHs [1-3].

lMpoLenypy MOHITOPUHTY SKOCTI BOAM B NPUPOLHUX BO-
Jonmax nepegbavae:

- CTBOPEHHS reOriapoaNHaMIYHUX Ta reoXiMiYHUX KapT
NpUBEPEXHNX 30H;
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- BM3HAYEHHS XapaKTepy rocrnoaapchkoi AisnbHOCTI B
LMX 30HaX;

- ineHTudbikaLjlo iCHYIUMX Ta NOTEHLINHWUX JKepen 3a-
OpyoHeHHs, 0cobnMBO HEOPraHi3oBaHux;

- po3pobKky MeToauKK 36MpaHHsa Ta 0OpobneHHs nabo-
PaTOPHUX AaHWUX KOHTPOMNbGHWUX LiNsHOK, B MepLuy Yepry, Hai-
6BinbL iHhopMaLinHKUX, IHOUKATUBHUX;

- MEHEMKMEHT MOHITOPUHIOBUX [aHWX, LU0 BKIOYAE
CTaTUCTUYHWIA aHanis,

iHTEpnpeTaLjto, Npe3eHTaLito Ta PO3MOBCIOMKEHHS B iH-
thopmaLlitHMX Mepexax, BKII0UaUM LLIMPOKMI CYCRiNbHUIA 3aran
[12,13,14].

B 3B'A3ky 3 nigBULLEHHAM piBHA pagiaLliiHoi Hebeaneku
Ta PO3MNOBCIOKEHHSAM NOMIFOHIB ANS CKNajyBaHHS TOKCUYHMX Bi-
[OXOiB aKLEHT AOCTIMKEHD B rany3i MirpaLjii pyXoMux KOMNOHEH-
TiB CTOCYBaBCS NEpeBaxHO iaeHTMdiKaLlii Ta aHaniay 30H 3abpy-
BHEHHs! [4-5]. Di3nKko-XiMiYHi MEXaHI3MW PO3YMHEHHS Ta BUMU-
BaHHS PYXOMWX KOMMOHEHTIB B rPYHTaX po3risganuch CTOCOBHO
rpaHynb0BaHWUX MiHEpanbHUX Ta OpraHo-MiHepanbHux Lo6puBs
[6-8]. NabopaTopHy npoueaypy LOCHImKEHHS KIHETUKW NpoLecy
PO34WHEHHS PaHyNbOBAHOrO NPOAYKTa NpeaCcTaBneHo B poboTi
[9]. lneHTndikaLii Hebe3nek, OLHIOBAHHLO Ta NONEPEIKEHHIO K-
31KIB 3 TOYKM 30py 6E3neKu KNTTERIANbHOCTB NPUCBSYEH poboTH
[10,11].

Crig 3ayBaxuTy, WO pe3ynbTaTit eKONoro-eKOHOMIYHOTO
OLiHIOBaHHA KoM Bin 3abpyaHEHHS JOBKINMS po3paxoByBa-
NIUCb Ha OCHOBI PI3HWUX METOLMK i YacTO He [aBanu rPyHTOBHMX
00’eKTMBHWX MiACTaB  ANA  MPUAHATTA  ynNpaBniHCbKUX  pi-
weHb[6,11].

TakuM YMHOM, B NPeACcTaBNEHOMY SOCTIMKEHHI noCTaB-
neHa MeTa po3pobuTH iHXEeHEPHWUA Niaxia Ao MiHiMisalii Wwkoam

[LOBKINII0, 30KpEMa, rPyHTOBUM Ta NOBEPXHEBWUM BOLAM BHACHi-
[OK Mirpayyii po34MHHWUX KOMMOHEHTIB rpaHynboBaHUX MiHepanb-
HIX Bo6puB.

3.BnnuB rpaHynomeTpuyHOro cknapy MiHepanbHUX
[obpue

[ns ouiHI0BaHHS BNAMBY rpaHyNOMETPUYHOrO cknagy Ta
PO3YMHHOCTI MiHepanbHux JoOpUB HaBEAEMO PO3PaxyHKU po3-
noginy Macy BUMUTUX Ta MirpyroumMx KOMMOHeHTiB. ikoBa BUCOTa
Crmax KpUBMX BUMMBAHHS TEOPETUYHO iNIOCTPYETLCS MOPIBHSMb-
HOto Tabnuueto 1, e HaBedeHi BiGHOCHI MirpaLliiiHi xapaKkTepuc-
TUKW rpaHyn pisHOro aiameTpy d (MponopuinHo ioro kyby df) Ta
koediujeHTa macosiggadi (06epHeHO NPoONOpLiNHOrO AiaMeTpy)
33 O[JHAKOBOi arpOTEXHIYHOI HOPMW BHECEHHSI Ta TPUBAMOCTI
onafis.

|AEHTMYHICTb HOPMW BHECEHHS MiHEparbHUX 40BpUB Ao
TPYHTY idem rpaHynamm pi3HOro poamipy obrpyHToBaHa piBHSH-
HAM MaTepianbHoro 6anaHcy:
3

zd®

H= pn = jdem, (3)

Ae H - maca (Hopma) BHECEHMX rpaHyI Ha OAUHULIO
nnowyj;

0 — IyCTMHA rpaHyn MiHepanbHuX Ao6puB;

N — KiNbKiCTb rpaHyn giaMeTpoMm d, Lo npunagae Ha
OAMHMLIO NAOLL;

d - piameTp rpaHyn MiHLobpue.

Mpuimatoun p = const, OTPUMAEMO iAEHTUYHICTb HOPMM
BHECEHHS MiHeparbHUX 406puB 40 rpyHTY:

idem = nd®.

Tabnuua 1
Bnnue rpaHynomeTpuyHoro cknagy MiHago6pumB Ha BiAHOCHY KiNbKiCTb BUMMTOI pe4oBUHM %,
L0 NPMNMAE y4acTb y MirpauiiHomy npoueci
JiameTtp d rpaHyn, Mm 10 8 6 4 2
BigHocHa maca rpaHynu, % 100 51,2 21,6 6,4 08
KinbkicTb n rpaHyn BigHocHo 6asosoro giametpa d = 10 Mm 1 1,95 4,63 15,6 125
BigHocHa nriolLa noBepxHi rpaHynu 1 0,64 0,36 0,16 0,04
BigHOCHa KinbKiCTb BUMUTOI PEYOBUHYU 1 1,25 1,67 2,5 5

Cnig 3ayBaxuTy, LU0 3@ OHAKOBOT HOPMW BHECEHHS! [i0-
Bpue Ha Gasosuin giameTp rpaHynu d =10 mm npunagae 1,95
rpaHyn giameTpom 8 mm, 4,63 rpaHyn giameTpom 6 mm, 15,6 rpa-
Hyn giameTpom 4 Mm Ta 125 rpaHyn giameTpom 2 MM. Bpaxosy-
t0um, LU0 MacoBigaaya rpaHyn 36inbLyeTbcs NPONopLiitHO KBag-
paty ix giameTpa, 3aranbHa KinbKiCTb BUMMUTOI aKTUBHOI peyo-
BMHW, LLO MPUIAMAE y4acTb B MirpaLlii N0 penbedy KOHTPOIbHOI
JinsiHKy 10 BOLOVIMY, Oyae BU3HA4aTMCh JOBYTKOM BiHOCHOI Ki-
NbKOCTI TpaHyN Ha BigHOCHY NIoLly MoBepxHi rpaHymu. TobTo
OCTaHHil pspgok Tabnuui 1 € gobyTkom fpyroro Ta TpeTboro ps-
AKa Uiei Tabnuui. O4eBMUaHO, WO ANS rpaHyn 4iaMeTpoM 2 MM 3a
O[IHAKOBOI HOPMM BHECEHHS Ta ifEHTUYHOI IHTEHCUBHOCTI OnapiB

BicHuk CymcbKoro HauioHanbHOro arpapHoro yHiBepcureTty

B @HanoriyHux reorigpoAnHaMiYHNX ymoBax BiHOCHA KiMbKiCTb
BUMUTOI PEYOBWHM Y 5 pasiB NepeBuLLYye aHamnorivH1iA NOKa3HNK
Ans 6a3osoro poamipy 10 Mm.

4.0uiHioBaHHA XapakTepy Mirpauii Ta wkogu po-
BKinno

AHania mirpayiiHux KpuBKX nokasas KOpensLito NikoBux
KOHLIEHTpaLi# 3 rpaHyNsUiiHUM CKMagoM BHECEHWX [o0puB
(pvic. 1). Po3rnsHyTi xapaKTepucTUKX MirpaLi pO3UMHHUX KOMMO-
HEHTIB MiHepanbHUX JOOPUB B IPYHTOBO-BOAHWX CUCTEMAX AAE
nigcTaBy 4ns arpoxiMivyHOi ONTUMi3aLlii Ta KONOro-eKOHOMIYHOTO
pO3paxyHKy NONepemKeHOI LLKOAN JOBKINMH.
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Puc. 1. Xapaktep MirpaLjiiHinx KpuBUX PyXOMUX KOMMOHEHTIB 3aMeXHO Bif rpaHyroMETPUYHOTO CKagy BHECEHUX MiHepanbHuX o6pus:
1-10 MM, 2 -8 MM, 3-6 MM, 4 =4 MM, 5 — 2 MMm.

B skocTi npuknagy npoBesemo OLHIOBaHHS €KOMoro-
€KOHOMIYHWX HACMiaKIB 3aCTOCYBAHHS BKA3aHOMO CMEKTPY MiHe-
panbHux fobpuB. [ns Lporo ckopuctaemocs 6a3oBo hopmy-
noto Wwkoau poskinmio (1), ae B AkocTi M, BigHOCHOT Macu 3abpy-
AHEHHS (PO3UMHHMX KOMMOHEHTIB rpaHyNboBaHOro A0OPMBaA), Lo
IMOBIPHO MOTPaNUTL y BOAOAMY BHACMIZOK MirpaLlii, BisbMEMO

pO3paxyHKoBi AaHi Tabnmui 1.

TpaHchopMyeEMO iHAMKATUBHMI rpadik eKororo-eKkoHo-
Mi4YHOro aHanisy (puc. 1) 40 KOHKPETHMX YMOB 3aCTOCYBaHHS rpa-
HymnbOoBaHKX JOBPUB Ha KOHTPOMBHUX AiNsIHKAX CinbCbKOrocno-
[apcbkux yridb. Pe3ynbTaTii aHanisy HaBedeHo Ha puc. 2.

N
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™
N
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3
2

1

0o 2 4

Puc. 2. CniBBigHOLIEHHS NpUBEAEHOI BapTOCTi NPUPOJ0OXOPOHHMX 3axogis M, kanitanbHux Butpat K
Ta Wkoau Big 3abpyaHeHHs LU mirpylounmMmn KOMMOHEHTaMM BHECEHNX rpaHyNboBaHWX A0BPUB pisHOro AiameTpy

Cnapatoya kpuBa KinbKOCTi Mirpyr0UMX KOMMOHEHTIB i Big-
MoBiJHA €KOMOro-eKOHOMiYHa LUKOAA BOAOMMaM 3anexHo Bif
rpaHynOMETPUYHOrO CKNady Mae NepeBaxHO eKCrOHEHLianbHNN
XapakTep BiAnoBiAHO [0 3HAYeHb BIiHOCHOI KiNbKOCTI BUMUTOI
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PEYOBMHM (OCTaHHIi pagok Tabnuui 1). 3pocTatoya BapTiCTb Bu-
pobHMLTBA rpaHyNboBaHUX LOOPMB y nepLioMy HabmvkeHHi an-
POKCUMYETLCS MNiHIMHO (DYHKLiEK. TakuM YMHOM, B pesynbTari
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B3aEMOAii 4BOX NPOTUNEXHNX TEHAEHLiN € NiACTaBW 3HANTK On-
TUMYM TPaHyNOMETPUYHOTO cknagy A06p1B NPONOHTOBaHOI Aii i
MOB’A3aHMX 3 iX BUPOBHWULTBOM BUTPAT (pUC. 2).

BucHoBku

EkonoriyHo Hebe3neyHnm Hacnigkam MirpaLlii TOKCUYHUX
KOMMOHEHTIB MiHEpanbHuX fo6puB, iHTEHCUBHOTO 3abpyAHEHHS
TEPUTOPIN Ta 3eMenb CiNbCbKOroCnoAapChkoro MpU3HAYEHHS

nMBo 3anobirT eHeKTUBHOI arpOTEXHIYHOK MPAKTUKOK, MOHI-
TOPWUHIOM JOBKINMS Ta 6e3NeYHUM 3aCTOCYBaHHAM MiHEpanbHNX
£o6puB Ta necTuumais.

[ns obMexeHHs i MiHiMisaLii pyxy Oyab-sKuX KOMMOHEH-
TiB [0 rpyHTOBMX aB0 NOBEPXHEBMX BOA Cif NPOBOAUTH JOBrO-
CTPOKOBUIA I'PYHTOBO-EKOMOMYHMI MPOrHO3, L0 BKIKOYAE reoXimi-
YHe kapTorpadyBaHHs Ha 6a3i KOMM'IOTEPHOTO MOZEMHOBAHHS
pas3oM 3 EKOMoro-eKOHOMIYHUM OLHIOBAHHAM MONEpemKeHOI

LIKOAM.
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Khursenko S.N., Sumy National Agrarian University, Ukraine

Semernya E.V., Sumy National Agrarian University, Ukraine

Ecology-economical damage assessment under water pollution

Due to human morbidity due to environmental pollution, society suffers significant economic losses. In the procedure for as-
sessing damage and planning security measures, two main stages are usually distinguished, consisting of a direct calculation of
various financial and other types of damage and a marketing analysis with minimization of the “cost - prevented damage” ratio. In the
latter case, it is necessary to have not only a representative statistical monitoring database pollution and morbidlity, but also acceptable
optimization models with certain risks of manifestation of hazardous pollution factors. The hurra of damage assessment and cost
optimization is limited only by the granulation composition of mineral fertilizers and the water-protective effect of the prolonged (de-
layed) action of larger granules.

Keywords: environment, water resources, pollution, migration, pollution concentration distribution, ecology-economical dam-
age assessment, fertilizers, dangerous chemicals.
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