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ONTUMI3ALIA MATEI_\_IIATVI‘-IHO'I' OBPOBKU
EKOJIOMNYHOI IHOOPMALUII

LWaxmaH I.0. — k. 2eoep. H., douyeHm [JBH3 «XepcoHcekull [JAY»,
BucmpsiHyesa A.M. — K. ¢b.-M. H., cmapwuli suknaday,
XepcoHebkuld Y

Y ecmammi euceimneno npuxiao onmumizayii pospaxynxosux onepayiii npu oyiHyi axocmi

600U 3a ziopoximiynumu nokaznukamu. Haeedeno 0ocgio euxopucmanHus Komn 10MmepHux
mexHono2il npu  MamemMamuyniii. 00pooyi exonoeiuHol  inghopmayil  8i0nosioHo 00 Oitoyux
HOpMamugie AKoCmi nogepxHeaux 600HUX pecypcie. 11pooemMoHcmposaHo NPUKIao 6NPo8aAOICEHHS
asmomMamuyHol 00poOKU OAHUX AHANIMUYHO20 KOHMPOTIO NOBEPXHEBUX 800 . IH2yneys.

Knwwuogi cnosa: exonoeiuna oyinka akocmi 6oou, 2i0poxivmiuni NOKasHUKY, asmomMamuyna oo-

PpobKa, npospamue 3a6e3neyeHns.
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Hlaxman H.A., Bvicmpanyesa A.H. Onmumu3ayus Mamemamuieckoil o0padomKu IKono-
2U4ecKoll uHopmayuu

B cmamve oceeujeH npumep onmumuzayuu pClCllé'melx onepauuz? npu oyeHke Kkawecmeda 60-
0bl No zudpoxwwuqecxum nokKasameisim. Hpueedé‘H ONnblM UCNONIb306AHUSL KOMNBLIOMEPHBLIX Mex-
HONO2UTE NPU MAMEMAMUYECKotl 06pabomie IKOI02UYECKOll uHghopmayuu 6 coomeenmcmeaue Oeii-
CMBYIOUUX HOPMAMUBO8 KAYeCmed NOBePXHOCHHBIX BOOHbIX pecypcos. lIpooemoncmpuposan
npumep HeOpeHUsi ABMOMAMUYECKOll 00paAbOMKYU OAHHBIX AHATUMUYECKO20 KOHMPOJISL NOBEPXHO-
cmHbix 600 p. Hneyney.

Knwuesvie cnosa: sxonocuueckas OlYeHKa Kadyecmea 600bl, eudpoxwwultecxue nokasameii,
asmomamudecKkad o6pa6omKa, npocpavmHoe obecneyenue.

Shakhman 1.0., Bystriantseva A.N. Optimization of mathematical processing of ecological
information

The article highlights the example of optimization of settlement operations for assessing the
quality of water by hydrochemical parameters. It describes the experience of using computer
technologies in the mathematical processing of ecological information in compliance with current
standards of the quality of surface water resources. The study perovides an example of the imple-
mentation of the automatic processing of analytical control data on surface waters of the Ingulets
River.

Keywords: ecological assessment of water quality, hydrochemical indicators, automatic proc-
essing, software.

IocTanoBka npodaemu. SkicTb BOIHUX pecypciB — Lie 3HAYYLIMIT KOMITIOHEHT
CTaJIOTO PO3BUTKY CYCITIBCTBA, SKUH XapaKTepH3yeTHCS SKOHOMIYHUM 3POCTAHHAM
npu 000B’A3KOBOMY 30epexeHHi SKiCHOro HaBKOJMIIHLOTO cepenoBuliia. MyHKIIOHY-
BaHHs CYCMiNbCTBA PO3MISINAETHCS SIK TAPMOHiHE TMOEJHAHHS TPHOX B3AaEMO-
MOB’SI3aHUX CKJIAJIOBUX: €KOHOMIYHOT, COLanbHOI Ta eKoNoriyHoi. OTxke, pO3BUTOK
OJIHi€T 3i ckyamoBUX Oe3 BpaxyBaHHS CTaHy iHIIMX HE MOXE BBaXKATHCS LiJTICHUM.
VYkpaiHa pasom i3 189 kpaiHamu cBiTy, npueaHaBumch a0 eknapauii TucsdomiTTs
OOH, B3si1a Ha cebe 30008’ s13aHHs HOCATTH HamideHnX Llineit PozButky TucsdomiTTs.
Jo Llineit cranoro po3sutky OOH BigHOCSTRCS 17 KpOKiB, APYTHiT 3 SKNX — 3yNUHEH-
HS TONIOZY, NOCSITHEHHS! MPOJOBOJIEYOI Oe3MeKu, MOKpPAIleHHs! XapuyBaHHS, a TaKoX
CIIPUSHHS CTAJIOTO PO3BUTKY CiILCHKOTO TOCTIONAPCTBA.

PubHe rocrionapcTBo K BaK/IMBa CKJIaI0Ba CiJIbCHKOTO TOCIOAPCTBA BAMArae
3ailicHeHHs! e(heKTUBHOT NOJIITUKM JeP>KaBHOTO PEryiOBaHHs JO3BOJIEHUMU METOlaMU
Ta IHCTPYMEHTaMH SIKOCTi BOIM BOJHUX O0'€KTIB Y BiJIOBIIHOCTI IO BUMOT Mi>KHApO-
HUX i perioHabHUX opraHi3amiil. BomHi 00’ €KTH BICTYTAIOTE JKEPENIOM arpoTpoMuC-
JIOBOTO BOJIONIOCTAYaHHsI, & TOMY BiJlirpatoTh BUpilIANbHY PoJib Yy 3a0e3nedyeHHi Mpoy-
KTaMH XapuyBaHHSI HacelleHHs. BpaxoByroun BaxJIMBiCTh pOHOT rajysi B 3a0e3neueH-
Hi HacelleHHsI TIPONOBOIBLCTBOM, a TAKOK HEOOXiMHICTH 30epexeHHs] Ta BiATBOPSHHS
pUOHMX 3amaciB, MUTaHHAMU pUOANbCTBA i MiXKHAPOJHOT TOPriBIi pUOOIO Ta MOpENpo-
JlyKTaMU aKTUBHO 3aliMa€eThes WINMH psa MidkHapoaHUX opranizaii [1]. Cutyauis, sika
cKJTasiacs B puOHiit ramysi Ykpainu 3a ocTaHHi I'SITHAALATE POKIB, MPU3BENa 10 3MeH-
LIEHHS BUJIOBY pUOU 1 MOPENpONYKTIB Yy YOTHUPHU pa3u, 3aBASKU, B TOMY YMCIi, i 3HU-
YKEHHIO KiJIbKiCHUX MOKa3HUKIB Ta MOTiPIIEHHIO SIKOCTi BOIHUX PeCypciB KpaiHU.

BukoHaHHST OIHOTO i3 3aBHaHb JEPXKaBHOI TOJITUKK y Tally3i puOHOTO TOCHo-
JapcTBa — 30epeskeHHs Ta 301TbIIeHHs] YUCENBHOCTI BOMHMX OiopecypciB y mpupomHo-
MYy CepeIoBMILL, IX Oi0NIOriYHOrO Pi3HOMAHITTS LISXOM 3a0e3nedeHHsl OXOPOHHU, BiAT-
BOPEHHS Ta palliOHAILHOTO BUKOPHUCTAHHS [2], MOXJIMBO JIWIIE 32 YMOB HOPMYBAaHHS
SIKOCTi BOZIM BOIHOTO 00'€KTa, sIke 3IiHCHIOEThCS 3aBISKNA BCTAHOBJICHHIO CYKYITHOCTI
JIOMYCTUMUX 3HaueHb MOKA3HUKIB 11 ckaly Ta BiacTUBOCTeil. ToMmy okpemoi yBaru ta
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aKTyaJIbHOCTi HaOyBarOTh MUTAHHS €KOJIOTIYHOT OLIHKM CTaHy BOAHMX O0’€KTiB Ha
OCHOBI JIOCITi/I’KEHB SIKOCTi BOZIM 32 TiJPOXiMiYHUMU MTOKA3HUKAMH.

AHaJi3 ocTaHHIX JocaiKeHb i myGmikaniii. OnHIM 3 iHCTPYMEHTIB TiBH-
IeHHs! epeKTUMBHOCTI JAisIbHOCTI 3a0e3MeueHHs HaJIe)KHUX YMOB HOPMYBaHHS SIKOCTI
BOZIM BOZTHOTO 00'€KTa SIBISETHCS aBTOMaTH3allis. BukoprcTanHs KOMIT'FOTEpHUX TeX-
HOJIOTiH € HeBiT €MHUM aTprOyTOM >KMTTEMISITBHOCTI Cy4acHOTO CycCIimbeTBa. Bin
TOro, HAacKiNbkM e()eKTUBHO BUKOPUCTOBYEThCS X MOTEHLaN Uil PO3LUMPEHHS Kona
aKTyalbHUX 3a/1a4, 3aJIeKUTh CTPaTeTivYHUi pO3BUTOK cy0’ekTa rocnonaproBaHHs. Lie €
aKTyaJIbHUM i [T ONTUMI3aLii Mporecy OLiHKK CTaHy BOIHMX 00 €KTIB.

3HauHMii BHECOK B HAyKOBi JOCIiIXKEeHHs XiMiYHOTo ckjiaay Boau p. IHrynein
HanexuTh BYeHMM KuiBchKoOro HauioHanabHOTo yHiBepceuTeTy iMeHi Tapaca IlleBuenka
— Topesy JL.M., [lenemenky B.1., XinsaeBceromy B.K., Pynenxy PB., Meagento B.M,
Kpasumacekomy PJI. Ta in. [3]. Baromi pe3ynsraty B po3po0iIli Ta B IPOBaPKeHHI Cy-
YaCHUX METOAMK KOMIUIEKCHO! OLiHKM CTaHy MOBEpXHEBUX BOJ 3POOMIM YKpaiHCHKi
pueni lllepctiok H.IT. [4], Kmumenko M.O., Boszatok H.M., Tpuxoneko B.1O., Jli-
x0 O.A, bonpapuyk L. A., Timuenko 3.B..

KomrekcHa oLiHKa SIKOCTi BOJl BUKOPUCTOBYETHCS Y BUIMaAKaX, KOJIM HEOOXiaHO
MPOCTEKUTH TEHAEHLIIO0 MTPOCTOPOBO-YACOBOI 3MiHM CTaHy BOJ IMifl BIUIMBOM MPHPOA-
HUX i QaHTPOTIOTEHHNX MPOIIECiB. PalioHaIbHAM MMTiIX0I0M /10 BU3HAYEHHS SKOCTI BOMIH
€ MOPIBHJIbHUI aHali3 3a pi3HUMM METOIMKAMU KOMIUIEKCHOI OLLiHKH, 3aIlpOrOHOBA-
Huii  (axiBugmu OnecbKoro Iep)KaBHOTO EKOJIOTiYHOro yHiBepcuteTy HOpaco-
BiuM C.M., Cadpanosum T.A. Ta in. [5].

INocTtanoBka 3aBmaHHs. MeToro poOOTH € po3pobka MporpamHoOro 3abdesmne-
YeHHs Ta BUKOHAHHS aBTOMATUYHOI 0OpOOKU JaHUX aHAITUHUHOTO KOHTPOIIO MOBEPX-
HEBUX BOJ i KOMIUICKCHOI OI[IHKM SIKOCTi BOOM 32 TiAPOXiMIYHMMH MOKa3HUKAMH 32
CYYacHVMH PO3PaXyHKOBIMHU METOAWKAMHU [5] Ha TpUKIIami MoHMU33s p. [Hryens Bin-
TMOBiIHO 10 pUOOrOCTIONAPCHKUX HOPM, SIK HAHOIIbII Yy TAMBUX JIO 3MiH €KOJIOTiYHOTO
CTaHy piuKH.

KommnnekcHi iHaekcH, Ha OCHOBI SIKMX 3[iHCHIOETbCS OLIHKA, PO3PAXOBYHOThCS
3a BciMa MOKa3HUKaMHU SIKOCTi BoA abo 3a iXHiMM yacTMHamu. BOHM xapakTepusyloTh
CTaH BOAM B LJIOMY, TIpU [bOMY iH(OpMALisl IO OKPEMHX MOKa3HUKAaX BTPAYa€THCS.
[MocnimoBHICT, BUKOHAHHS OLIHKU CKJIAAETHCS 3 JIBOX €TAliB: Ha TMEepIIoMy eTarti
3IiHCHIOETBCS PO3PaXyHOK 3HAUeHHsI MOKa3HUKA, a Ha APYTrOMy 3a pPO3PaxOBaHUM 3Ha-
YeHHSM iHZEKCY i 3a IIKaJOK SIKOCTi TA€ThCsl CI0BECHA XapakTeprcTrka Boau. OLiHka
Mae JieKibKka OatiB.

Innekc 3a0pynHeHHst Boau (/3B) po3paxoByeThes 3a opmydoro [S]:

6
I3B = 1 ZL
6= IJIK,

ne I/[K, — rpaHu4HO JOMyCTHMa KOHLUEHTpaLis XiMiyHOro KomroueHty; C, —

(haKTMYHA KOHLIEHTpALlisl XiMiYHOTO KOMIOHEHTY; 6 — KiJIbKiCTb iHIpelieHTiB.
Omxe, KiTBKICTB TTOKA3HUKIB, sKi OepyThes s po3paxyHKy /3B, moBuHHa OyTH
LIICTh, i BKJIFOYATH PO3YMHEHNH kuceHb (), 6ioximiuHe criokiBaHHs kucHio ( ACK),

amoHiii ( NH, ), itputu ( NO, ), nadronponyktu ( HII ), henonn (CsHsOH).
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Ha BiaMiHy Bijl iHIIMX MOKa3HMKIB, JJIs1 PO3UMHEHOTO KMCHIO MIPU PO3paxyHKax
I3B Gepetbest criiBBigHoments Hopmarus ( [ /[K, )/peanbha konuentparis (C;). Kpure-
pii owiHKM siKOCTi Boz 3a /3B HaBezaeHi B Tabauui 1.

Ta6auus 1 — Kpurepii oninku sikocTi Boj 3a iHgeKcoM 3a0pyAHeHHs BO-
au (I3B) [6]

Knac sxocri Boau XapakTepucTUKa Kiiacy 3Ha4YeHHs iHJIeKCy 3a0pyAHEHHS BOIH

1 Jlyxe umcra <0,3

11 Yucra 0,31-1,0

I [TomipHo 3a0pynHeHa 1,01-2,5

v 3abpynHena 2,51-4.,0

\ bpynna 4,01-6,0

VI Jlyxe OpynHa 6,01-10,0

vil Hanzeuyaiino OpynHa >10,0

o I xnacy Hanexxatb BOJM, Ha sIKi HaliMeHIle BIUIMBAE AaHTPOMOTeHHe HABAHTAa-
JKEHHS. 3HA4eHH iX TiApOXiMiYHMX i rigpobionoriyHnX MokasHUKiIB OM3bKI 0 MPHUpO-
JIHUX 3HaueHb AJ1s1 JaHoro periony. J{ns Box I knacy xapaktepHi neBHi 3MiHM MOpPiBHS-
HO 3 MPUPOTHUMHU, OJTHAK 11i 3MiHM He MOPYILIYIOTh ekoJoriunoi piBHoBaru. J{o III kna-
Cy HaJleXXarb BOIM, sKi mepeOyBaroTh i/l 3HAYHUM aHTPOIOTCHHUM BILUIUBOM, PiBeHb
SIKOTO OJM3BKMI 10 Mexi cTilikocTi exocucteM. Bogn IV-VII knaciB — e Boau 3 1o-
PYLIEHUMU €KOJIOTiYHUMM MapaMeTpami, i IXHili eKoNoriuHuii CTaH OLHIOETbCS SIK
eKOJIOTiuHMiA perpec.

MomudikoBanuii 3B [5] po3pax0oBYETHCS TEXK 3a IIICTbMA TOKA3HUKAMIL: 0i0Xi-
MiYHE CTIOKMBaHHA KHCHIO ( BCK ) Ta po3unHeHnii kuceHsb (O,) € 000B’I3KOBUMH, a
iHII YOTHPU TIOKa3HMKA OepyTh 3 HaWOINBLIMMU BigHOLIEHHAMU N0 [ /[K 3 mepeniky:

2- - + - - 3- 2+ 2+ 2+ 6+
So,”, CI", XCK, NH,, NO;, NO,, PO, , Fe,, Mn~", Cu™, Zn=", Cr’",
Ni**, AP*, Pb*, Hg*, As’", napronpomyktu ( HII ), CUHTETUUHi TTOBEPXHEBO-

axtuBHi pedoBran ( CIIAP).

Bukiaa ocHOBHOro MatepiaJiy doctimkeHHsl. BuxinHoto indopmariero mis
OLIiHKM €KOJIONYHOro CTaHy BOJAHUX pecypciB OaceiiHy p. [Hryneup B Mexax Mukona-
iBCbKOT 00MACTi € pe3ynbTaTi aHaJliTHYHOTO KOHTPOJIO JlepkaBHOT eKoJIorivuHOi iHCTe-
Kuil moBepxHeBux Box 3a 2001-2014 poku (83 mpoaHaizoBaHi mpoodu, 3a IKUMH BUKO-
HaHo 1615 XiMiYHUX AOCIHiIKeHb), 1110 OyJau CUCTeMaTh30BaHi B TabMMIi cepeHbOpiy-
HUX KOHLIEHTpaliil 3a0pyIHIOI0UNX PEUOBHH.

JI1st BUKOHAHHST aBTOMATHYHOI OIIiHKY SIKOCTi BOAW pO3po0IieHa mporpama B ce-
penosuti Delphi 7 [6], ske oOpaHO sk HafOINMBIN cTabijbHe, MIBUAKE i BKUBAHE 3
ycboro nepuioro nokofiHHs Delphi. B wiit Bepcil 3Ha4HO 3HMKEHi BUMOTH JI0 anapar-
HOTO 3a0e3MeveHHs!.

Jnst 36epiraHHs BXiJHUX JaHUX Ta Pe3yNBTaTiB PO3paxyHKy, TporpamMa BUKOPH-
cToBye Oazy maHux Access [7]. CtabinbHy Ta WIBUAKY poOOTY 3 6a30r0 AaHUX 3abe3re-
yye nmakeT KomrnoHeHTiB ADO.

Bukonana aBToMariyHa OIliHKA SKOCTi BOIM 32 TiIPOXiMiYHUMU TIOKa3HUKAMHA Y
ctBOpi p. [Hryneus — M. CHirypiBka 3a iHaekcoM 3a0pynHeHHs Boau (/3B) BinNoBiaHO
1o pudorocnoaapcbkux HOpM [8]. Tlix yac po3paxyHKy, 3amycKaeThes alrOPUTM, SIKUI
BHKOPHUCTOBYIOYM KOMIOHeHT ADOQuery, BU3Haua€ KiMbKICTh IMKIIB, SKi BiH Mae
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npoiTu. HacTymHuii Kpok — 3armoBHEHHsSI MAacUBY «A» JaHUMHU CIIOCTEPEXkeHb, MiCJis
4Oro MiIpaxoBy€eThCs cepenHe aprudmeTnyHe MacuBy «A» i fioro BigHomenHs 1o [ /K,
pe3ysbTaT MPUCBOIOETHCS 3MiHHIH bfi], ne § — HOMep LMKITY, IO BUKOHyeThes. [licms
3aBepLUEHHs. BUKOHAHHS LMKIY, OOUMCIIOEThCS cepeqHe apudmeTudHe Bcix bfi/ Ta
TIPUCBOIOETHCS 3MiHHiH s. [Ticyist MOpiBHSIHHS 3HAYSHHS 3MiHHOI S 31 3HAUYSHHSIMH iH/IEK-
cy 3abpyaHeHHs Boau (Ta0i. 1) BUCHOBOK BHBOAWTHCS Ha (opMy. 3B'SI30K 3 TaOIHUIIEIO
3abe3neuyeTbesi koMmnoHeHToM ADOTable [7]. ITpuknan pospaxyHkiB anst 2012 p. Ha-
BeJICHO Ha PUCYHKY 1.

ABTOoMaTHYHa OIiHKA SIKOCTi BOAM 32 MOAM(IKOBAHUM iHAEKCOM 3a0pyIHEHHS
(I3B) BUKOHaHa 3a HOpMaTUBaMU SKOCTI BOJAM 00’€KTiB pUOOrocnoaapchbkoro npu3Ha-
yeHHs. [Ipuknan po3paxyHkis A5 2012 p. HaBeJIeHO Ha PUCYHKY 2.

BukoHaHa olliHKa SKOCTI BOAM 3a TiIpOXIMIYHMMH TIOKa3HWKaMM y CTBOpI
p. Iarynens — m. CHirypiBka 3a iHmekcoM 3abpynHeHHs Boau (/3B) BigmoBigHO 0 pH-
OorocrnoapcbkuX HOPM, sIKi HaiOiNbII KOPCTKO BCTaHOBMOWTH I /[K st OifbLIOCTI
HEeOpraHiYHMX Ta OpraHidHux pedoBuH. [Ipuxnan pospaxyHkiB qust 2001 p. HaBeneHo B
Tabnui 2 a 3BeNieHi aHi 3a BeCh Mepio AOCHiPKeHHs B TabmmIli 3.

aXyHoK [5B
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3a mepiof AOCHiIKEeHHs CTYMiHb YUCTOTH PiYKOBOI BOAM 3MiHMBCS Bia “Tye
opyaroi” (2001-2009 pp.) mo “momipao 3adpymHenoi” (2010-2011 pp.) Ta g0 “auctoi”
(20122014 pp.). Kommrekchuii ingexe /3B mo AinsHMi p. [HTYTenb, 10 MPOTiKae Te-
putopiero MukomnaiBcbkoi 0o0nacTi, 3a Mepioa CrnocTepekeHb 3MiHIOBABCS B MeXax
0,75-6,73, MmakcumanbHa BenuuuHa ([3B=6,73) Oyna BCTaHOBJEHA 3a JaHUMU
2001 poky mis ctBopy B M. CHirypiBka BHMIe 3a Tedi€lo B paifoHi aBTOMOOINTBEHOTO
MOCTY HWXKYE 3a Tediero ¢. €BreHiBKa. 3arajiom, Kjiac sKOCTi BoAM 3MiHtoBaBcs Bif VI
(myxe OpynHa) no 1l knacy (uncra). 3Bakarou Ha pe3yJIbTaTh CUCTEMAaTHYHOro aHaJli-
THYHOTO KOHTPOMIO p. [HTyNelp, a caMe 3MEHIIEHHS B PivKOBilf BOAI KOHUEHTpawil
HaTOMPOMYKTIB 3a OCTaHHi M’ATh POKIB, MPEACTABISE iHTEpeC JNOCHi/PKeHHs ToBep-
HEHHsI MOKJIMBOCTiI BUKOPUCTAHHSI BOIHOTO 00 €KTY 3a pHOOrocnogapchbKiuM MpHU3HA-
YEHHSIM.

Tabanus 2 — Ouinka sikocti Boau p. Iurynens — M. CHirypiBka 3a ingexcom
3a0pyaHeHHs I3B 3a pudorocnogapcbkumu Hopmamu 3a 2001 p.

K 2001 p.

Ne [TokazHuK 1K, C) C/TJIK,
1 PozunHenmii kuceHb 6,0 11,4 0,53
2 BCK; 3,0 15,3 5,09
3 AMOHIii i0H 0,5 0,12 0,24
4 Hirpuru 0,08 0,20 2,50
5 Hadro-npomykru 0,05 <L,6 32,0
6 Ddenomm 0,001 0,00 0,00
Z 4036

Knac sxocri 13B=6,73

VI kaac (ay:xe 6pyaHa)

Ta6anusa 3 — KomniekcHa oninka sikocti Boau p. Inryaeus — M. CHirypiBka 3a
ingexcom 3a0pynHenns I3B 3a nepiog 2001-2014 pp.

Pik criocrepexenHs IHHeKchzgl?ggsHocn Kitacc sixocti Bonn CTymiHb YUCTOTH
2001 6,73 VI Jiyxe OpynHa
2002 6,43 VI Jiyxe OpynHa
2003 6,11 VI Jiyxe OpynHa
2004 6,16 VI Jiyxe OpynHa
2005 6,26 VI Jiyxe OpynHa
2006 6,14 VI Ayxe Opyana
2007 6,42 VI Jlyxe OpyaHa
2008 6,63 VI Jtyxe OpyaHa
2009 6,23 VI Jtyxe OpyaHa
2010 1,13 111 MOMipHO 3a0pytHeHa
2011 1,08 111 MOMipHO 3a0pyiHeHa
2012 0,99 1I JUCcTa
2013 0,75 1I JUCcTa
2014 0,78 1I JUCcTa

OuiHka siKocTi BoAU 3a MoAM(iKOBaHUM iHAEKCOM 3a0pyaHeHHs (/38) BUKOHaHA
3a HOpMaTMBaMH SIKOCTI BOJ BOJHUX 00’€KTiB puOOrOCNoapchkoro MpH3HauYeHHs s
BCBOTO Tiepioy, o HocmimkyeTses. [Ipukian po3paxynky mist 2001, 2002 pp. HaBe-
JIeHo B TaOnwmii 4 a mifcymMKoBHii aHami3 Momu(iKOBaHWX iHIEKCIB 3a0pyIHEHHS TS
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p. Inrysens — M. CHirypiBka 3a nepion 2001-2014 pp. Ta owiHka sIKOCTi BOAW BOTHOTO
00’€KTy HaBeZleHa B TAONHILi 5.

MonndikoBannii iHAeKC 3a0pyIHEHHS Ma€e 3HAYHO TipIli KiNTbKICHi TTOKa3HUKH
Bia 3,95 (2014 p.) no 13,7 (2007 p.). SkicHa ouiHKa (CTyMiHb YMCTOTH) 3MiHIOBaJIaCs
BiNOBIZHO Bix ‘“3a0pyaHeHoi” 10 “‘Hag3BHyaiiHO OpynHOT”. CriBMajiHHS pe3ysbTariB
po3paxyHkiB crioctepiraeteest mrsg 2001-2009 pp., mami #imyTe cyTTeBi po3GixkHOCTI,
ocobnuBo ans nepiony 20122014 pp. y 3B’53Ky 3 BiICYTHICTIO

Tadanus 4 — Oninka sikocti Boau p. Inryens — M. CHirypiBka 3a moaugikoBa-
HHM iHJieKkcoM 3a0pyaHeHHs /3B 3a puborocnoaapcskuMu Hopmamu 3a 2001,

2002 pp.
TITK 2001 p. 2002 p.
Ne Iokaznuk .
AR ¢, [ ¢k, | ¢, | G IaK,
1 |Po3unHeHMIi KUCCHD 6,0 11,4 0,53 10,4 0,58
2 |BCKs 3,0 15,3 5,09 9,0 3,00
3 |Hadronpoxykru 0,05 <1,6 32,0 <1,6 32,0
4 |Migp 0,001 0,011 11,0 0,011 11,0
5 |3aiizo 3arajibHe 0,10 0,60 6,00 0,56 5,60
6 | Xnopumn 300 1254,7 4,18 1360,5 4,54
> 58,8 56,7
13B=9,80 13B=9,45
Knac sxocri VI knac (aysxe VI knac (ayxe
OpyaHa) OpyaHa)

Tabauus 5 — KomiuiekcHa ouiHka sikocTi Boau p. Inrynens — M. CHirypiBka 3a
Mo (pikoBaHMM iHIeKcoM 3a0pyaHeHHs BoaM 3a nepioa 2001-2014 pp.

Pik CHO;T:]DC)KCH- 322;?};1232??1;2;:?;;) Knacc sikocTi Boau CrymiHb YUCTOTH
2001 9,80 VI Jyxe OpyaHa
2002 9,45 VI Jy>xe OpyaHa
2003 9,73 VI Jy>xe OpyaHa
2004 9,12 VI Jtyke OpyaHa
2005 9,47 VI Jtyke OpyaHa
2006 12,2 Vil HaI3BUYaitHO Opy/nTHa
2007 13,7 VII HaI3BUYaitHO OpyIHa
2008 11,6 VII HaI3BUYaitHO Opy/IHa
2009 9,83 VI Jyxe Opynna
2010 5,27 \ OpyzaHa
2011 4,70 \% OpyaHa
2012 5,04 \% OpyaHa
2013 4,60 \Y% OpyaHa
2014 3,95 v 3a0pyHEeHa

criocTepexeHb 3a (peHOJIaMH, CKIIAIOBOT YaCTHHN METOAMKH, 10 B Pe3yNbTaTi
JlaJio SIKiCHY OLIiHKY BOJ piuku sk “uucti” ans 2012-2014 pp. Tomy HeoOxinHe mopa-
JIbIIe TOCIiKeHHS SIKOCTi BOJIM 32 iHIIMMH METOAMKAMU KOMIUIEKCHOT OLIIHKH.

CymapHnii edekT 3a3HadeHnX BHIe (GaKTOpPiB MPU3BOAMTE /IO 3arajlbHOTO aH-
TPOTIOTEHHOTO HaBaHTaXCHHs Ha OaceliH piuku [Hrysenb, BU3HAYae SKiCHUI CKIaj
MIOBEPXHEBOTO CTOKY Ta (pOPMYE TiAPOXiMiuHi MOKA3HUKU BOJM BOAHOTO 00 €KTY. AHa-
Ji3 HaBEAGHNX pe3yNbTaTiB JA03BOJISE MPOCTEXKUTH CTIHKY TEHIEHIFO HU3bKOI SKOCTI
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Boau 3 2001 mo 2009 pp. Ta BimHOCHe MokpatieHHs skocTi Boau 3 2010 poky 3a paxy-
HOK pi3KOTo 3HIKeHHs KOHLIEHTpaLii HadTonpoayKTiB B piukosiit Boxi [9].

3HIDKEHHS KOHLEHTpallii HaQTONMPOIYKTiB B TIOBEPXHEBHUX Bomax p. IHTymens i
p. Cakcaradb (JiBa MpUTOKa [HrymbLs) CTalo MOXIJIMBUM, MO-TepLie, B pe3ynbrari
3arpoBapkeHHs1 PoznopsipkeHnsam Kabinety MinicTpiB Ykpainu y 2011 pori HoBoro
PermameHTy cknmy HaJUTHIIKIB 3BOPOTHNX BOZ TipHUUOPYIHUX MTianprueMcT Kpreodacy
B p. IHryneup. B npoueci ckuaaHHs lIaxTHUX BOJ, B pycilo piuku IHryneus, yepes ka-
Han J[Hinpo — IHrymenp, mojaeThesi IHIMpOBChka Boma. Ilicnist ckuay IIAXTHUX BOJ
(HaIPUKIHII JIFOTOTO), TIOYWHAETHCS TPOLIEC TIPOMUBKH pyciia [HIybIS BOIOKO TOTO %
kaHaiy JIHinpo — IHryneus (Ha moyarky KBiTHs). [IpoMKBKa TpUBa€e 10 cepeiuHu cep-
nHs. Leii 3axin nae MOXITMBICTD BUKOPUCTOBYBATH iHTYJIELbKY BOAY BIPOJOBXK BereTa-
uiiiHoro nepioay B I3C (MukonaiBcbka o0i., M. CHirypiBka) 1yt 3pomeHsst. Llsg cxema,
TTiCIIS TPUBAJIMX eKCTIEPUMEHTIB, BBAKAETHCS HaitOibI nockoHaoro [10].

[To-npyre, BinOynocs pi3ke MamiHHSIM BUPOOHUIITBA TOBapHOI pyan y 2008—
2009 pp., B mopiBHAHHI 3 2007 p. Ha 47% BAT “K3PK”, Ha 40% — BAT “€BPA3 Cyxa
banka”, Ha 39% — BAT “ApcenopMirran Kpusnii Pir” Ta in. O6’emn BUpOOHWITBA
armomepary BAT “TliBnl 3K ta BAT “ApcenopMitran KpuBuii Pir” maroTh cxoxi
TEeHJIeHIiT AMHAMiKW BUPOOHMIITBA, 110 BUPAXKAIOTHCS B 3HAYHOMY Clajli BUPOOHHITBA
arsioMepary 1o TpukparHoro 3HmkeHHs y 2010 poui no [liBneHHOMy ripandosbarady-
BajibHOMY KoMOiHary [11].

TpeTboro MPUYMHOIO 3HIDKEHHsT KOHLIEHTpallii HaTompomyKTiB B p. [Hrynews, €
BIIPOBADKEHHSI HA OZHOMY 3 HAMOIIBIINX B CBiTI MeTayprilfHuX KoMOiHaTiB “Apceno-
pMirran Kpusuii Pir” ExonoriuHoi moiTvKy MigprueMCTBa, sKa repeadadae 3acTocy-
BaHHsI €KOJIOTiYHO Oe3MeYHMX TEXHONOTIH BHUITYCKY YacTHMHHW MPOAYKLil Ta cUCTEMHU
KOHTPOJTIO BIUIMBY IiAPUEMCTBA Ha JOBKiJUIS. BripoBamkeHHS CUCTEMU €KOJIOTiYHOTO
MOHITOPUHTY CTiYHMX BOJI Ta peKOHCTpyKilis Ha p. Cakcaranb y 2010 poui 31uBOBOT
KaHanizauii JO3BONUIM 3HU3UTH KOHLEHTPALIO 3JIMBOBUX, TalUX Ta MOJUBOMUIHUX
BOJ] 3 BUPOOHMUYMX MaiiiaHuuKiB 10 MeHI Hixk 0,05 Mr/z[M3 Npy HOpMaTHBi 3 MF/,I[M3
15 HaTONPOAYKTIB, i 0 3 MI/M’ TIpy HOpMATHBI 10 MI/ZIM® JU1Sl 3aBUCIHX PEUOBHH.
HaiiGinplue yBary Ha miAnpueMCTBI NPUIINIAIOTh €()eKTUBHOCTI POOOTH BOJOOUMCHUX
cropy/ (BUKOPUCTAHHS MPUHIUIIOBO HOBOI CUCTEMH TIO YJIOBIIOBAHHIO HA(TOMPOIYK-
TiB), CHCTEM 3BOPOTHOTO BOIOINOCTAYaHHS Ta BOMOBiABeneHHs. 3a mepiom 2003—
2010 pp. ninnpuemcTBy “ApcenopMitran Kpusuii Pir’” Bnanocst 3Hu3uTH 00’ €Mu CTiu-
HUX BoJl B 6 paziB [11].

B motomy 2015 p. B BAT “ApcenopMitran Kpusnii Pir” BinOyscs npyrwuit Ha-
DIAJ0BUIA ayUT BiJMOBITHOCTI CUCTEMH €KOJIOIiYHOr0 MEHEPKMEHTY BUMOraM Mixk-
HapoaHoro ctanaapty ISO 14001:2004. B pesynerati ayauty B BAT “ApcenopMittan
Kpusnit Pir” cnenianictn xommnanii “QSCert-Ukraine B.V.” (Hinepnanacbkuii miapos-
I MixkHapomHOro oprana no ceprudikarii QSCert) M TBEpAMIH, IO CHCTEMA EKOJIO-
TYHOTO MEHEIKMEHTY Ha MiANpUeEMCTBI (QyHKIiOHYE eeKTHBHO i BiJMOBiIa€ BUMO-
ram MickHapoaHoro crangapty 1SO 14001:2004. [is ceprudikara Oyna migreepmkeHa
1o 6epesnst 2016 poky.

BucnoBku. [TpoBeneHa olliHka SKOCTI BOJM 3a iHAeKkcaMu 3a0pynHeHHs (138) He
€ IOCTATHBOIO A7 OOTPYHTOBAHOTO TIOBHOTO BICHOBKY CTOCOBHO €KOJIOTIHHOTO CTaHy
BOIHOTO 00’€KTy. BimHecenns OaceitHy p. [Hrynens 10 BOOHOTO 00’€KTy pHOOTOCHO-
JIAPCHKOro MPU3HAYEHHs HA CHOTOJHI MOB’SI3aHO 3 MEBHUMM €KONOIYHUMU PU3UKAMHU.
[NepenbavaeTbest moAanblle JOCHiIKEHHS SIKOCTI BoAW p. [HTynenp 3a KOMIUIEKCHUMHU
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MOKa3HUKaMK €KOJIOTiYHOTrO CTaHy 3a JIOMIOMOIOK aBTOMaTMYHMX METOIiB 0OpOOKH
iHopmatlii, o0 3 HaNEKHOIO BipOTIAHICTIO CTBEPIDKYBATH PO HEMOXIIMBICTH BUKO-
pYICTaHHS TIOHM334 p. [Hrynerp 11 puOHOTO TOCTIOAapCTBA Ta BU3HAYEHHS MOKITHBOTO
BUKOPHCTAHHS BOJHOTO 00 €KTY AJIs iHIIMX BOAOKOPHMCTYBadiB (MMTHE BOJIOMOCTAYaH-
HsI, 3pOLICHHSI, KyJIBTypPHO-TIOOYTOBE Ta peKpeallifiie BAKOPUCTAHHS).
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