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METOUKA OLIIHIOBAHHS CTYNEHA
EKOJION4HOCTI CMOCOobY OMPICHEHHS BOIN
19 BUPOBHUMLITBA HANOIB

Y CTaTTi NpeAcTaBeHi pesynbTaty Teope-
TUYHWX Ta EKCMEPUMEHTANIbHNX OOCNIAXKEHb, CNps-
MOBaHWX Ha BOOCKOHANEHHA MEeTOO0SOri | BU3HaYeHHs
eKOoJOrivHOI be3nekm cy4acHMX CnocobiB i TEeXHOMNOT N
BOJOMIArOTOBKM Ha XapHOBUX BUPODHMULTBAX. Y XOfi
BMKOHaH Hsl JOCNiAKeHb Oyno 3anponoHoBaHo ABa
NOKa3HMKK. Meplmni NoKasHKK (OOUHUUYHWI) €
BILHOWEHHAM eKCNepMMEHTaNIbHO BM3HAYEHOro
3HaYeHHs OKPEMOTO MOKa3HWKa AKOCTi ONpiCHEHOT BO Ay
J10 HOPMATMBHOTO. [Py MOKa3HMK (KOMMAEKCHMIA)
— € CyMOI0 B00YTKIB OAMHUYHNX MOKA3HVIKIB Ta BAaroBMX
KoediuieHTiB. [lns aHanizy 6ynn BUOpaHi NoKasHMKM
AKOCTi NpomyKLii, 30iNbLLEHHS BMICTY SIKVX Y MATHIN BOA;
HaHOCKTb LIKOAY CaMOMOYyTTIO MOAMHMU, CYTTEBO
BMNMBAIOTH Ha AKICTb HAMOIB, @ Ta KOX YMHATL BANMB
Ha HaBKOJIMLUHE CepefoBULLE. 3 BUKOPUCTAHHAM
PO3pODIEHOT METOAMKM Ta OTPUMAHMX eKCepUmMeH-
TabHUX AAHMX OLLIHEHO eKONOTiYHY Be3neky Cy4acHmX
CnocobiB onpicHeHHst BoAM Ta CDOPMYIbOBaHI pe-
KOMeHaUji Wono binbL 6e3 ne 4 Hrx cnocobis onpic-
HeHHs BOOM AN BUPOOHWLITBA Pi3HNX BULIB HAMOIB.

Knio4oBi cnoBa: Boga, Hamnoi, Xxap4oBum
NpPOAYKT, CNOCOOM OMPICHEHHS, MOKA3HUKIM eKOJNOMYHOI
De3neku.

~ Method of measuring
environmentally friendly way to
desalinate water for the beverage
industry

Inthe article are presented the results of theo-
retical and experimental research aimed to improving
the methodology of determining environmental safety
of modern methods and technologies of watertreat-
ment for food production. In the course of research we
have suggested two measures. The first indicator (unit)
is theratio of the experimentally obtained values of an

indicator of the quality of desalinated water to the stand-
ard value. The second indicator (set) - is the sum of the
products of individual indicators and weight coefficients.
For analysis were selected indicators of quality of prod-
ucts, an increase of their contentin the water is detri-
mental the human well-being, significantly affect the
quality of the beverage and have an impact on the envi-
ronment. By used the developed techniques and the
experimental data were evaluated the environmental
safety of modern methods of desalination and formu-
lated recommendations for choosing a safer way to
desalinate water for different types of beverage.
Keywords: water, beverage, food, methods of
desalination, theindicators of environmental safety

MoctaHoBka npobnemMu. HasBHICTb
cneujianbHMX BUMOT [0 AKOCTI BOAM, sIKa BUKOPUC-
TOBYETbCA Y BUPODHULITBI XapHOBUX NPOAYKTIB, 3yMOB-
NMO€ HeOOXiAHICTb 3aCTOCYBaHHSA TEXHOMOTIN J004N-
LLEHHS MUTHOI BOAM Ha NiANPUEMCTBAX rany3i. Mpo-
Lecn AOOYMLLEHHS MUTHOI BOAM CYyNMPOBOAXKYIOTHCS
YTBOPEHHSAM CTIHHWX BO[, Ta iHLLMX BiAXOAIB i BUKMAIB,
AKi, MOTpannaio4YmM B HABKOMMULLHE cepeaoBMLLe,
HaHOCSTb MOMY CYTTEBY LLKOLY. HeraTMBHUIA BNAWB LIMX
3abpyIHeHb Ta BUKMLIB BiJ0OOPaXKAETLCA TAaKOX i HA
noauHi. KpiM Toro, nioAmnHa 00AaTKOBO NOTEPNAE Bif
HeAKICHNUX Xap4OBMX NMPOAYKTIB, BUFOTOBMNEHMNX 3
BMKOPWCTaHHAM HEA0CTAaTHbO OHMLLIEHO! MATHOI BOAMN.
ToMy aKTyanbHMM Ha CbOrOfHI € KOHTPOSb 3@ PiBHEM
€KONOriYHOI eeKTUBHOCTI TakMX TEXHOMOrIN Ta
NiOBULLEHHS MOro LUNAXOM BAOCKOHANEHHS TEXHO-
NOTYHMX CXEM OOCHULLEHHA BOAM, ONTUMI3aLlii pe-
KMMIB ekcrnyaTalii TexHONoriYHoro obnagHaHHs,
3aMiHM TEXHONOTIT YK OKpeMoro obnapHaHHs Ha OinbLu
ekornoriyHo 6eaneyHe [1, C. 634].

OcCTaHHi HayKOBi AoChifgXeHHs Ta nybni-
Kaujii. 1 OLiHKM eKONorivyHO  De3neku TeXHOorin 00-
PODOKM BOZM 3aCTOCOBYIOTb Pi3HI METOIMKMW, SKi [O3BO-
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NAOTb OLIHUTK €KONOTiYHYy De3neky Lux TeXHONOTi
(abo cnocobiB) MO BIAHOLWEHHIO L0 HABKOMULLHBOMO
cepepoBuLa [2].

3aranbHUM ONs HUX € BU3HAYEeHHA eKOHO-
MiYHUX 30UTKIB Bif, 3a0pyAHEHHS HAaBKONULLIHLOTO
cepenoBuLLa. MeToOMKMN BU3HAYEHHS @KOHOMIYHMX
30UTKIB nepeabavatoTb PO3paxyHKM 30MTKY Bif
NOCTINHUX BUKMAIB 3a0PyOHIOBANIbHUX PEYOBUH Y
HAaBKOMMULIHE cepenoBulle abo Bif aBapiMHUX
3aNMoBKMX 3a0pyaHeHb. Taki MeTOAMKM [103BONSIOTh 33
YKPYMHEHNMM MOKA3HMKAMM OLIHWTU LUKOY, HaHeCeHy
DacenHaM pik NpauolYMK NignprueMcTBamm. OpHak
NPY BUKOPUCTaHHI LiMX METOAMK AJ18 OLiHKM 30UTKY,
HaHeCeHoro MOPCbKMM aKBaTOPIsIM ab0 IHLLMM BOLHWM
00’eKTaM HeoOXiAHO 3HATK 3HaYeHHsa pamy Koe-
diuieHTiB, AKi 4OCI He BM3HAYeHI. ICHYIOTb TakoX
METOAMKMN, Y AKUX OLiIHKA eKOHOMIYHUX 30U1TKIB
30INCHIOETBCS LUMAXOM BU3HAYEHHS MNaTW 38 CKUOAHHSA
3a0pyAHIOBaNbHMX PEYOBMH Y NMOBEPXHEBI 1 NiA3EMHI
BOAHI OD'EKTM B Mexax L0nyCTMMUX HOPMAaTMBIB
CKMAAHb, Y MeXax YCTaHOBMEHMX NIMITIB, a TakoX 3a
MOHAOMIMITHI cKmaaHHa. Li MeTogukum, a Takox
HaBemeHi BMLLE, A03BONSAIOTb PO3PAXyBaTV BENIUHMHY
30UTKY AOCUTb YMOBHO. BOHW He MOXYTb OyTK
BMKOPUCTaHI ANA BM3HAYEHHS 30UTKY, HaHeCeHOro
3a0pyoHEHHAM KOHKPETHIN rpyni peLynieHTis, a nuue
[O3BONAIOTb BM3HAYMTK 3aranbHy abcTparoBaHy
BeNUYUHY 301TKY [2, 3].

KpiM eKOHOMIYHMX 30UTKIB, Y psfi METOLMK
nependayeHo 006Nk coujanbHVX | eKONOriYHMX 30MTKIB.
Tak, CyvaCHi MEeTOAMKM OLHKM COoLianbHUX 301TKIB
0a3yloTbCA Ha €KOHOMIYHMX MOKA3HMKaX, K
BPAXOBYIOTb 30UTKM CYCMiNbCTBa, MOB'A3aHi 3 POCTOM
3aXBOPIOBAHOCTI HAaCeNeHHs Nif BMNAMBOM HAKO-
MUYEHNX Y HABKOMMLLIHBOMY CEPedoBMLLI XIMIYHMX |
DiONOriYHNX PEHYOBWH. A eKONOTHHNI 30MTOK - Lie 30U~
TOK, LLIO HAHOCUTBCHA HABKOULLIHBOMY MPUPOAHOMY
cepefoBuLLy, ane npu LbOMY He MaE HeraTMBHMX
HACIiaKIB 0/ eKOHOMIKM. [HaKLLe Kaxky4u, Le 30UTOK,
HaHeCeHW NPUPOLHUM pecypcam, ski B e HYac He
3a[iAHi B roCcnofapchbKin isnbHOCTI 1 He Oy ayThb 3aMisiHi
B HaNONMXKYi nepcnekTyBi. Y MeToamKax OLiHKK
eKonoriYHMX 30NTKIB TaKOX BMKOPUCTOBYIOTHCS
eKOHOMIYHI MeToau, AKi Oa0Tb MOXIMBICTb OLiHUTK
eKOMOTYHMI 30UTOK AK BUTPATM CYCMiNbCTBA, MOB'A3aH
3i 3MIHOI0 MPUPOAHBLOrO CepenoBMLLa [2]. 3aranbHMM
Hef0NiKOM HaaBHWUX METOAMK AN BM3HAYEHHA
couianbHVIX i eKOMOTYHNX 30UTKIB € BiACYTHICTb Ha
CbOTOAHILLHIN AeHb 3Ha4YeHb DaraTbox KoedilieHTiB,
HeoOXiZHMX ANA PO3paxyHkKiB. TOMY BOHM € DinbLie
TEOPETUHHNMM, HiXX NMPUKNAOHMMU, a OTXKe, BUMa-
ratoTb MOOANbLLOMO BOOCKOHAMNEHHS.

1 oLiHKM ekooriYHoi be3nekm TexHonorin
BOZOMNIArOTOBKM, LLIO 3aCTOCOBYIOTLCA Y Xap4OBin Npo-
MUCITIOBOCTI, € AOUINbHOW po3pobka MeToanKn
BU3HAYeHHA MOKA3HUKIB eKOMoTiYHOoT 6e3-neku
CNocoDiB Y TEXHOMOTIM OYMLLEHHSA BOAMU, B KM OU
BPaxOBYBaBCS, KPiM BiJOMMX acnekTiB, TaKOX eKoNo-
MYHMIA NO BIAHOLWEHHIO [0 AKOCTI Xap4OBOro NPOayKTY
Ta 300poB'anioanHn [4, 228 cc.;5,69c¢.; 6,47 ¢.].

Merta gocnifxkeHHs. [pn BUPOOHULTBI Hamnois
O[HWM i3 OCHOBHWX NMPOLLECIB BOAONIArOTOBKM € MPOLIEC
onpicHeHHs. ToMy MeTolo AaHoi poboTv Byna po3pobka
METOAMKWN OLIHIOBAHHSA CTYMEHIO eKONOTIYHOCTI
CYYaCHMX CNOCODIB OMNPICHEHHS BOAM.

Buknapg ocHoBHOro martepiany. Exkcnepu-
MEHTanbHI AOCNIAXEHHS NPOBOAUIUCA Y HaYKOBO-
JocnigHin nabopatopii «TexHonorii NMTHOI BoAM Ta
BOZOMIArOTOBKM Xap4OBUX BUPOOHMLTB» Kadeapu
TexHonorii nUTHOT Bogu Opecbkol HauioHanbHOI
aKaAEeMIl Xap4yoBMX TEXHOMOTIN. Y X0f4i BUKOHAHHSA
JocnigxeHb Oyno 3anponoOHOBAHO [1Ba NMOKA3HMKM.
Mepwmnin NoKasHMK (OAMHUYHWIA) € BiOHOLIEHHAM
eKkcrnepyMeHTarnbHO B3HAYEHOro 3Ha4YeHHS OKPEMOTO
MOKa3HWKa IKOCTi OMPICHEHOI BOAM [0 HOPMATMBHOIO
Ta PO3PaxOBYETLCA 33 (HOPMYIOLO:

C
[ =—"
CH

ne [ — oOVHWYHWIN (OnNa NeBHOro

1

3a0pyaHIOBaYa) Noka3HMK ekonoridHoi besnekn
CNOCoDY ONpPICHEHHS;

C, - PaKTM4Ha KOHLEeHTPaLjis 3abpyaHIoBaYya
Yy BOfli, ONPICHEHIN TUM Y1 iHLUMM CNOCODOM, Mr /1.

C,, - HOPMAaTMBHA KOHLIEHTPaLLiA 3a0pyAHIOBaYa
BiZINOBIAHO A0 BUMOT Ha BOAY, LLIO BUKOPUCTOBYETLCA
ANs BMpOOHMLTBA HaMnoiB (30Kpema ropinku, Nvea Ta
©e3anKkoronbHNX Hanois), Mr/n. JaHn NOKa3HNK He
BpPaxoBye BMNAMB 3abpyaHIOBaYa Ha HABKONWLLIHE
cepenoBuLLe.

[pyrni nokasHuk (KOMMNeKCHWUI) — € CyMoio
LOOYTKIB OAWMHWUYHMX MNOKa3HWKIB Ta BaroBuWx
KOeWiL|iEHTIB Ta PO3PaxoBY€eTbCA 33 (HOPMYOLO;

n
]mg = Z(It ’ Kz) ’ 100%
i=1
ae /., — KOMMNEKCHUM NOKa3HKK eKONOori4HOI
©e3nekn cnocoby onpicHeHHs;
k. — BaroBMn KoeiLieHT;
| = 0OMHNYHMI NOKa3HWK Be3nekm
[N KOXXHOro BMAY Hanow 3HA4eHHs BaroBoro
KoediuieHTa (Tabn. 1) BM3HAYanocs 3anexHo Bif



IHTEHCMBHOCTI BMIMBY MOKa3HMKa SIKOCTI BOAM Ha KICTb
Xap4OBOro NPOOYKTY.

[ns NpakTMYHOro 3aCTOCYBaHHS 3anpo-
NMOHOBAHWX MOKA3HWKIB HEOOXIAHWMM CTano BUKOHAHHS

eKCnepuUMeHTanbHUX OOCIAXEHb BAMBY Pi3HUX
cnocobiB onpicHeHHs (AUCTURALIEI, 3BOPOTHIM
OCMOCOM, eNneKkTpofianiaoM, iOHHUM OOMIHOM,
BLMOPOXKYBAHHSIM) Ha NMOKA3HMKI AKOCTi BOOM.

Tabmus 1
3HayeHHs BaroBmux KOEQiLlieHTIB [1J151 PDIBHSIHHS 2
Hamiit 3HaueHHs BaroBuUX KoedilieHTiB, ki, %.
HITpaTH cyibpaTn XJIOPH/IH ¢docdarn
T'opinka 20 20 20 40
ITuBo 40 20 20 20
besankoropai 10 40 40 10
Hamoi

[ns nocnigxkeHb BUKOPUCTOBYBANach BoAa i3
LeHTpanizoBaHol Mepexi BogonocTa4anHa M. Ogecu.
Y 3pa3kax BoAM [0 Ta Nicns onpicCHeHHs A0CIIAKYBaBCS
BMICT Takkx 3abpynHioBaYiB, sk HiTpaTh, hochaTtn,
Xnopuan, CynbdaTii 3a JONOMOTOI0 XiMiYHNX (TUTPO-
MeTpisi Ta rpaBiMeTpist) Ta i3nKo-XiMiYHNX (Kanopm-
MeTpisl) MeTOAIB AOCIAKEHb.

Bmbip came umx 3abpynHioBadie OyB oby-
MOBJIEHMI PAAOM NPUHKH. [10-NepLUe, Lii KOMMOHEHTU
CYTTEBO BMMBAIOTb Ha AKICTb HAMOIB y MPOLECI
BMIOTOBJIEHHA Ta 30epiraHHs (Tabn. 2). MNo-gpyre,
BUMLLEBKA3aHi KOMMOHEHTM B 3HAYHVX KOHLEHTPALLIfX

HEraTMBHO BMIMBAKOTL HA 30,0POB'A NIOAMHM (Tabn.3)
i TOMY IXHiIW BMICT ¥ MUTHIN BOAI HOPMYETBCA |
KOHTpOMOETbCA. o-TpeTe, BMOpaHi Ana aHanily
NOKAa3HUKU YUHATb CYTTEBUM BNIIMB Ha HAaBKO-NULLIHE
cepefoBuLLE, TOMY YYHHMM 3aKOHOAABCTBOM YKpPaiHu
Ha HX BCTAHOBJEHI HOPMaTKBK 300pIB 3a X BUKMAN Y
BOAHe cepepoBue [7, 77 ¢.; 8, 100c.].

3a pe3ynbTaTaMu eKCNnepuMeHTaNbHUX
LOCNIAXEHb Ta po3pobneHo MeToanKow dynu
PO3PaxoBaHi OOMHWYHI Ta KOMMNEKCHI MOKa3HWKM, 33
3HAYEHHAMM SKMX OLIHIOBABCA PiBEHb EKOMNOMYHOI
De3neku pi3HNX CNOCcobiB ONPICHEHHS BOAMN.

Tabnmuys 2

Haubinbiu BrnvBoBi 3abpyaHIOBaYi npyv BUPOOHULTBI HAnoiB

Ne | BupoOHHUITBO HaroOiB Haii6ip1r BIUTHBOBI 3a0py IHIOBaY1

1| Husosapinms 3HauHI KOHUEHTpALil HITPUTIB 1 HITPATIB 3aTPUMYIOTh PO3BHTOK
TPIKIIKIB.

2 | BupoGuunrso ropinki | 3Hauni  KOHUEHTpawii (ocdarie  MOTIPUIYIOTE  OPraHOJENTUYHI

BJIACTUBOCTI MPOAYKTY.

3 BupoOuunTBo 3HauHi

0e3aJIKOr0JIbHUX HAIIOIB

KOHIICHTpAIil XJIOPHIIB 1
MOKa3HUKH HAIOIO, IPOTIATOM TPUBAJIOTO 30epiraHHs yTBOPIOETHCS OCAI.

cyipdarTiB IOTIPIIYIOTH OpPraHOJICNTHYHI
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Tabmusa 3
BriimB aHTpororeHHUX 3abpyIHIOBaYiB Ha 3/10POB Sl JIIOANHN
AHTpOTIOTeHHI Brumms Ha 310poB’s TIOUHA
No 3a0pyIHIOBaYi
Hitpatu BogHo-HiTpaTHa MeETTeMOTI00iHeMis, KaHICPOTCHHICTh, HETaTUBHHI BIUIMB Ha
1 poborty cepi, [THC, mmToBHIHOT 3271030.
Cynbparu OcHOBHMI BIUTMB CyJib(aTH YHHATH HA IUIYHOK, TaJIbMyIOYH HOIO CEKpPEeTOpHY

2 JUSUTBHICTh, HETATHBHO BIUTMBAIOTh Ha (DYHKIII CHCTEMH TpaBJIeHHA. MiHepamizamis
HETaTUBHO BIUIMBAa€ TAKO’K HA BariTHICTh, Ha IUIJ i HOBOHAPO/DKEHMX, 30LIBIIyE
HMOBIPHICTh T1HEKOIOTiUHUX 3aXBOPIOBAHb.

®docdaru

@ocdatu CHPUSIOTH PO3BUIKY CEUOKaM’SHOT XBOPOOHW, BiJKJIaJIeHHIO coleil y
3 cyrnofax, B pe3ylIbTaTi MOJAWHA CTpakIa€e Bil apTPHUTIB 1 momiapTpuTiB. KpiM Toro,
¢docdaTu BIUTUBAIOTh HA OCMOTHUYHHN THCK Y KIITHHAX, HMOTIPIIyeThCS MPYXKHICTD i
SITACTHYHICTh KIITHHHUX MeMOpaH.

Mpw aHanisi oTpPUMaHKX JaHMX BMXOOMIN 3
TOrO, WO YAM MeHLUe 3HaYeHHs OOUHNYHOTO NoKa3-
HMKA, TUM Y 3Ha4YHO BiNbLLIM Mipi (HiX Le HeobXxigHO
BiZMOBIIHO 10 YHHOIO HOPMATUBY Ha NUTHY BOLY AN
HamoiB) BMOANEHO 3 BOAM MEBHOUN KOMMOHEHT
LUNIXOM OMPICHEHHS. TOMY KPaLLMM 4151 OAMHUYHOIO
NoKa3HWKa € 3HadeHHs, bnuxye o 1. MNpu UboMy
3abe3nevyeTbCst AKICTb BOAM, fiKa € De3neqHoto ans
NMOAMHM, 3a0e3MneqyeTbCs CTabiNbHICTb SKOCTI HAMOIO |
HAaHOCUTBLCA MiHIManbHa WKOAA HAaBKOMLWHLOMY
cepenoBuLLY, OCKINbKM MeEHLLE WKIATMBUX PEYOBUH
TYAW CKMOAETLCA. AKLIO 3HAYEHHS OAMHMYHOTO

0,34
0,254
0.2 O AvcTunsuis
0,15 B VloHHMit oBMiH
O 3BOpOTHiit 0cMOC
I O EnexTpopiania
0,05 ﬁ W BUMOPOXYB aHHs
0_

Hirpatn Cynbtpatn  Xnopuan

(a)

NOKa3HMKa DinblLUe 338 OAMHULLIO, TO BMICT KOMMOHEHTH
nepeBuLLY€E HOPMATUBHE 3HAYEHHSA | BOAY Le Cnif,
foonpicHioBaTK. KOMNNEKCHUI NOKA3HMK B igeanb-
HOMY BapiaHTi, 3rigHO 3 PO3POONEHOI0 METOMKOID,
noBUHeH gopiBHioBaTK 100, OCKinbKM cymMa Ao0yTKiB
BAroBMX KOEMILiEHTIB i OAMHUYHMX NMOKA3HWKIB
JOPIBHIOE LbOMY 4Mcny [9, 55 ¢.].

Ha puc. 1 - 5 HaBefeHi pe3ynbTati BU3Ha-
YeHHS MOKa3HMKIB eKonoridHoi 6e3neku, skixapak-
TepU3ytTb CNocobu BOAOMIArOTOBKM ANs BMPOoO-
HULTBA FOPINKM, NMBa Ta 6€3aKorofbHMX HaMoiB.

@ Avctunauis

B VoHHMit 0BMiH

[0 3B0pOTHIIt 0oCcMOC
O EnekTtpopiania

B BumopoxyBaHHs

o AN W A OO N

Pocpatn

(6)

Puc. 1 - MNopiBHAHHA cNocobiB ONPICHEHHS 3a NOKa3HWMKOM /. insl BUPODHMLTBa ropinku (a - 3a BMICTOM
HiTpaTiB, cynbMartie Ta xnopuais; 6 - 3a BMiCTOM chocdaTis)

33 OAMHUYHMM MOKa3HWKOM De3neky 3 AoCNiaxKyBaHMX CnocobiB OnpicHeHHs BOAM MPX BUPOOHWLITBI
FOPINK paLioHaNbHNUM CMocoBOM € 3BOPOTHI OCMOC, LLO MOACHIOETLCSA BUCOKOIO eheKTMBHICTIO BUOANeHHs 3 BOAM

ocdartie (puc. 1 (a, 6)).



0,018
0,016
0,014
0,012
0,014
0,008
0,006

0,004+
0,002
04

Hitpam Cynbcham Xnopuan

@ Avcvnsadis
B VoHHMit 0BMiH

0 3BOpOTHiit ocMOC

(a)
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‘ekonomic & food
Nelmrpynaeunm 2013

0,2
0,184
0,164
0,144
0,124

0,14
0,084
0,064
0,044
0,024

@ EnekTpogiania
B BumopoxyBaHHs

Hitpatn Cynbtham Xnopwan

(6)

Puc. 2 - TopiBHAHHA CNOCODIB ONPICHEHH: 3@ NOKAa3HUKOM [ inA BUPOOHMLITBA NBa Ta 6e3ankoronbHMX
HanoiB (a — aAng AMcTUNALT, ioHHOro 0OMiHy Ta 3BOPOTHOrO OCMOCY, O — AN eNekTpoiani3y Ta BUMOPOXKYBaHHS)

Mpw NOPIBHAHHI CNOCOBIB ONPICHEHHA BOAM
NS BUPOOHMLTBA NBa Ta 06e3anKoroNbHMX HaMnoiB
OOMHUYHI NOKa3HWKM De3nekn HabnuxaTbcsa A0
OOMHML AN IOHHOMO OOMIHY NPY BUOANEHHI XIOPUAIB
(pwnc. 2 a) Ta ona enekTpogianisy npu BMAaNeHHI
HiTpaTiB (puc. 2 6).

I3a2

@ Avctinsuis

B VoHHMit 0BMiH

O 3BOpOTHiit ocMOC
O EnexTpogiania

B BUMOpOoXyBaHHs

Puc. 3 - NMopiBHsAHHSA cNocobiB onpicHeHHs
3@ NOKa3HWKOM 151 BUPOOHMLITBA rOPiNiku

@ Qucmnsuis

B VIoHHWi 0BMiH

0 3BOpOTHi 0OCMOC
6 O EnekTpogiania

4 W BMOpoXyBaHHs

Puc. 4 - NopiBHAHHA cNocobiB onpicHeHHs
3a NOKa3HWKOM /_ ansa BupobHuLTBa NBa

I3ae

@ Avcwnauia
B VloHHui oBMiH

[ 3BOpOTHII 0OCMOC

O Enekpogianis

W ByMopoxyBaHHs

Puc. 5 - MNopiBHAHHS cnocobiB ONpiCHEHHS
3@ nokasHukom [/ nana BupobHMUTBA
be3ankoronbHUX HaNoiB

OuiHiolo4n ekonoriyHy tesneky cnocobis
ONPICHEHHS BOAM 338 KOMMEKCHNM NOKa3HMKOM, Yo
BCTAHOB/EHO, LLIO AN BUPOOHULTBA rOpINKK KpaLLyMm
CNoCcoDOM OMpPICHEHHST €3BOPOTHUI OCMOC (puUc. 3),
ONns BUPOOHMUTBA NMBA — BUMOPOXYBAHHA Ta
enekTpopianis (puc. 4), nna ©e3ankoronbHWX Hanois
— BUMOPOXXYBaHHS (puc. 5). Bubip Takmx cnocobis
OMPICHEHHA [03BOMUTHL OTPMUMATK De3neyHi Ans
3[0POB’A NMIOANHN AKICHI Hanoi, BUPODHWULTBO AKMX
YUHUTUME MIHIMANbHUW WKIONVWBUM BNAMB HA
HaBKOJULLHE CEpefoBULLE.

BucHoBKkN.

1. bes 3aCTOCYBaHHHA npouecis
BOJOMIArOTOBKM CbOTOfIHI HEMOXXITBE BUPODHULITBO
AKICHMX XapHOBMX NPOAYKTiB. Mpy BUPOOHMLTBI NXBa,
rOpINKM, 6e3anKkorofibHNX HanoiB OAHNUM i3 BaXIMBUX

EKOHOMIYHA TA ITPOJOBOJILYA BE3IIEKA YKPAIHU ‘ I




KosaneHko O.0.,
Bacunis O.b.,
Kyp4eBunu |.B.

npoueciB 06pobkn Boau € ii onpicHeHHs. Ons
ONpICHEeHHS BOAM MOXYTb 3aCTOCOBYBATUCA Taki
cnocobu, K 3BOPOTHIN OCMOC, eneKTpoianis, ioHHMI
0OMiH, AUCTUNALIA, BMMOPO-XXyBaHHA. epeBaru
3aCTOCYBAHHSA TOrO YK iHLLIOMO CNOCOBY ONPICHEHH:A B
KOXHOMY BMMNAAKY BM3HAYaOTbCA BUXIOHMM XiMIYHUM
CKNnagoM BOAM, BapTICTIO oONafHaHHA i MOro
ekcnnyaTaui, CTyneHem onpiCHEHHS BOAM, IKMI Y CBOIO
Yepry pernaMeHTyEeTbCA BUMOraMm A0 SKOCTI XapHOBOro
NPOAYKTY. Ane, KPiM 3a3Ha4YeHMX XapakTepucTuk,
BaXKJIMBE 3Ha4eHHs Npu BUOOPI Cnocoby onpicHeHHs
BOJM TaKOX MAE€ NOro ekonoriyHa tesneka.

2. Y poboTi HaBeAeHO pe3ynbTaTu ekcne-
PUMEHTaNbHUX AOCNIOXKEHb BNMMBY CMOCODY onpic-
HEHHSI BOAM Ha MOKA3HMKM XiMIYHOMO CKI1agy OTpYMaHOI
MUTHOT BOAW.

3. lpoBeneHO MNOPIBHANbHUW aHani3
OTPUMAHUX eKCnepuMeHTanbHUX AaHUX CTOCOBHO
eheKTUBHOCTI cnocobiB ONpiCHEHHs BOAW MO Bif-
HOLLIEHHIO 10 Pi3HMX 3a0pyAHIOBaAYIB.

4. Y poboTi NpeacTaBneHo 3anpPonoHOBaHY
MeToAMKY, L0 O3BOSISE OLiHIOBATI PiBEHb €KONOMHHOI
De3nekn TeXHONOTIM Ta CNocobiB BOAONIATOTOBKM, AKi
3aCTOCOBYIOTbCS HAa XapYOBUX BUPODHULITBAX.

5. OTPUMAHO OOMHUYHWI Ta KOMMAEKCHUM
MOKa3HWKM eKonorivHoi 6e3nekim BOAM No BiAHOLIEHHIO
110 IKOCTi Xap40oBOro NPoAyKTy Ta 300POB’A NoAMHM (B
HaLIOMY BMMNaIKYy — FOPINKM, N1Ba Ta 6e3anKkoronbHnX
NPOAYKTIB).

6. OuiHIoo4K ekonoriyHy Ge3neky cnocobis
OMNpiCHeHHS BOAM MO BiAHOLLEHHIO 10 SKOCTi NPoAyKTY
Ta 30,0POB’A NIOAVHU, MOXHA 3p00UTU BUCHOBOK, LLO
ON8 BUPOOHMUTBA FOPINKM Kpawmm cnocobowm
OMNpPICHEeHHS € 3BOPOTHWI OCMOC, A1F BUPOOHMLTBA
MMBa — BMMOPOXYBAHHSA Ta enekTpoAiani3, Ans
0e3anKoronbHUX HanoiB — BUMOPOXYBaHHS.
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