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PEDEPAT

aTeCTAI[IMHOI MariCTEpChbKOI AUCepTaIlll HA TEMY
«Po3mo/11eH1 CUCTEMHM MOHITOPUHTY Ta KEPyBaHHS SIKOCT1 BOJTHUMHU

00'ekTaMm))

KIBEPHETHUKA, XIMIKO-TEXHOJIOI'TYHI [TPOLECH,
KOMIT'IOTEPHO-IHTEIT POBAHA CUCTEMA, MOHITOPHHI,
[TIOKABHUKU SKOCTI, BOJIHI PECYPCU, BOJIHUMU OB’EKT,
XMAPHI OBYMCIJIEHHSA, BA3A JAHUX, KIIIEHT-CEPBEPHA
APXITEKTYPA.

Jlucepramiiina poOoTta  CKJIAJa€eThes 13 BCTynmy, 4 pO3IUIIB,
BUCHOBKIB, CITMCKY BHUKOPHUCTAHMX JKepesl (28 HaliMEeHyBaHb) 1 5 J0JaTKIB.
OCHOBHMH 3MICT BHMKJIQJICHO Ha 95 CTOpIHKax JpyKOBAaHOIO TEKCTY,
MICTUTB 40 pUCyHKIB, 2 TaOnauub. 3arajibHuM o0car aucepraili 130 cTOpiHOK.

O0'eKT — KOMI'IOTEpHI CHUCTEMM IIATPUMaHHS EKCIUIyaTalllli BOJHHUX
00'eKTIB

MeTta — po3poOUTH CTPYKTYpy Ta INPUHIUNU MMOOYAOBH PO3MOJILICHOI
CUCTEMHM MOHITOPUHIY Ta KEPYBaHHS BOJHUMHU 00'€KTaAMHU.

B3aeMo03B’ 130K 3 IHIIMMHU POOOTAMM.

HaykoBo-mociigauibka podota Oyna npoBeaeHa CyMmicHO 3 JlepkaBHa
ycTaHOBa «IHCTUTYT TIeoXiMmli HABKOJMIIHBOIO cepenoBuia HaroHanbHOI
akazeMii Hayk YKPATHW».

HaykoBa HoBu3Ha pe3yabrariB. Po3po0ieHO HOBY mnporpamy

BI3yaii3alli il MOHITOPHMHIY BOJHHUX OO0’€KTIB, SIka Ha BIJAMIHY BI/J
ICHYIOUMX, J03BOJISE LIEHTpalII30BaHO 30epiraTy JaHl, N0 HaIXOJiTh 3
PI3HUX  JDKEpEeJ  OTpUMAaHHS JaHUX MpPO CTaH BOJHOIO 00’€KTa, HAaJae
MOXKJIMBICTh OIIEPATMBHOI'O BIJAJIEHOTO JOCTYITy Ta HaJla€ aHall3 JaHuX, a

TaKOX Ja€ 3MOry (opMyBaTH 3BITH IO JaHMM, 110 30epirarorbcsi B  0a3l



cucteMd. Po3po0OjieH1 anroputMm OOpoOKM JaHMX B 1H(OpMaIIMHIN

CHUCTEMI.

CTBOopeHa CTpyKTypa ©Oa3u JaHux, MO0 crneuudikye poooTy
YHIBEPCAJIBbHO1 KOMIT FOTEPHO-1HTETPOBAHOI CUCTEMU JJIs MOHITOPHUHTY BOJHHUX
00’ €KTIB.

Po3po0ieH1 aaropuTMu 1181 aHAII3Y SKICHUX ITOKa3HUKIB BOJIH.

Cdepa 3acTrocyBaHHA.

Po3po0iieHa CTPYKTYpa KOMII FOTE€PHO-IHTETPOBAHO] CUCTEMH
MOHITOPHUHIY Ta aHall3y SIKOCT1 BOAHUX OO’€KTIB, peaii3oBaHa 0a3a JaHUX

IJIs1 MOHITOPUHTY BOJHHUX 00’ €KTIB.



PED®EPAT
aATTECTAllMOHHOU MaruCTEpCKON JUCCEPTALIMU HA TEMY
«PacripeenneHHbIe CUCTEMbI MOHUTOPUHIA U YIIPABJICHUS KavueCTBa

BOJHbBIMH 00BEKTaAMMN»

KUBEPHETUKA, XUMWKO-TEXHOJIOI THECKHUX TTPOLIECCOB,
KOMIIBIOTEPHO-UHTEI PUPOBAHHBIE CUCTEMA, MOHUWTOPUHI,
[IOKA3ZATEJIM KAYECTBA, BOJ/IHbIX PECYPCOB, BOJHBIX
OBBEKTOB, ObJIAYHBIE BbIHMCJIEHA, BA3A JJTAHHDBIX, KJIIMEHT-
CEPBEP.

Jluccepranuss COCTOMT U3 BBEICHUA, 4 TJaB, 3aKJIIOYECHUs, CIIMCKa
MCIOJb30BAHHBIX HCTOYHHMKOB (28 HaMMEHOBAHMH) U 5 MNPUIOKECHUHU.
OCHOBHOE COJIEp)KAaHUE M3JI0KEHO Ha 95 CTpaHMIaX II€4aTHOIO TEKCTa,
coepkuT 40 pucyHKOB, 2 Tabiaun. O0mmn oobeM quccepranuu 130 cTpaHuil.

O0beKT - KOMIBIOTEPHBIE CHCTEMBbI TMOJJACPKAHUS JKCIUTyaTaluy
BOJHBIX O0OBEKTOB

IHeab - pa3paboraTh CTPYKTYPYy U  HOPUHLMIBI  ITOCTPOCHUS
pacnpeaeICHHOM CUCTEMbl MOHUTOPUHTA U YIIPABJICHUS BOAHBIMU OOBEKTAMU.

B3aumMocBs3b ¢ ApyrumMu padoramm.

HayuHo-uccnenoBarenbckas padbora OblLia IPOBEJAEHA COBMECTHO C
['ocynapctBeHHOE yupexacHue «MHCTUTYT reoOXMMHUHM OKPYKAIOLIEH CPEJIbI
HanuonansHou akaaemMuu HayK Y KPAWUHA.

Hayuynast HoBu3HA. Pa3paborana HOBas ImporpamMma BU3yaJIM3alUU IS
MOHUTOPHUHIA BOJHBIX OOBEKTOB, KOTOpas B OTJIUYHUE OT CYIIECTBYIOIIHUX,
MO3BOJISICT LICHTPAJIM30BAHHO XPAHUTh JIAHHBIC, MOCTYNAIIME U3 PA3JIMYHbBIX
MCTOYHUKOB TMOJYYECHUS JAHHBIX O COCTOSIHUM BOJHOTO OOBEKTa, JaCT

BO3MOXHOCTBH OIICPATHBHOI'O YIAJICHHOI'O AOCTYIIA U IIPCAOCTABJIIACT AHAJIN3

HAHHBIX, d TAKXKC ITO3BOJIACT (l)Ophmp()BﬂTb OTYCTHEI 110 JaHHBIM, XPaHAIIIUMCSH B



O0aze cucrembl. Pa3paboTaHHbIE aJIrOpUTMbI OOpaOOTKM  JAHHBIX B
MH(POPMAIIMOHHON CUCTEME.

Co3ganHass CTpyKTypa 0a3pl JaHHBIX, coneuuduuupyer padorty
YHUBEPCAJIbHOU KOMIIBIOTEPHO-UHTECTPUPOBAHHONW CUCTEMBI JIJISI MOHUTOPHUHTA
BOJHBIX OOBEKTOB.

Pa3paboTaHHbIE aJIrOpUTMBI I aHAJIM3a KAYECTBECHHBIX ITOKa3aTelIeH
BOJIBI.

Cdepa npumeHeHusl.

Pa3zpaboTaHa CTPYKTypa KOMIIbIOTEPHO-UHTEIPUPOBAHHOM CHUCTEMBI
MOHUTOPUHIA M aHaJiM3a KauyeCcTBa BOJHBLIX OOBEKTOB, peajlnd30BaHa 0as3a

JAHHBIX JJ1s1 MOHUTOPUHIA BOJHBIX OOBEKTOB.



ABSTRACT
attestation master's dissertation on the topic

"Distributed systems for water quality monitoring and management”

CIBERNETICS, CHEMICAL AND TECHNOLOGICAL PROCESSES,
COMPUTER-INTEGRATED SYSTEM, MONITORING, QUALITY
INDICES, WATER RESOURCES, WATER OBIJECTS, KHMARNI
CALCULATIONS, DATA BASIS, CLIENT-SERVER ARCHITECTURE.

Thesis consists of i1ntroduction, 4 sections, conclusions, list of used
sources (28 names) and 5 applications. The main content 1s set out in 95 pages
of the printed text, containing 40 figures, 2 tables. Total volume of dissertation
130 pages.

The object - computer systems for maintaining the operation of water
objects

The purpose is to develop the structure and principles of constructing a
distributed monitoring and management system for water objects.

Interconnection with other works.

The research work was carried out jointly with the State Institution
"Institute of Environmental Geochemistry of the National Academy of
Sciences of Ukraine".

Scientific novelty of the results. A new visualization program for
monitoring water objects has been developed, which, unlike existing ones,
allows centralized storage of data from different sources for obtaining data on
the status of a water object, provides an opportunity for operative remote
access and provides data analysis, and also allows generate reports on data
stored 1n the database system. The algorithms of data processing in the
information system are developed.

A database structure has been created that specifies the work of a

universal computer-integrated system for monitoring water objects.



The algorithms for the analysis of water quality parameters are

developed.

Scope of application.

The structure of the computer-integrated system of monitoring and

analysis of the quality of water objects 1s developed, a database for monitoring

water objects 1s implemented.
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INIEPEJIIK YMOBHHUX ITOSHAYEHD

b/l — 0a3a naHux;

B/1 BO — 6a3a nanux BOJHUX 00’ €KTIB;

bJ1 BII — 6a3a njaHux BOJHUX MOCHYT;

BO — BogHUM 00’ €KT;

BII — BogH1 mociyru;

['JIK — rpaHM4HO JOTTyCTUMI KOHIIEHTPAITli;
JIHMO — nocaiaauibKl, HeAep KaBHI Ta MIXKHAPO/IHI OpraHi3aliii;
€C — €pponencekun Coros;

IM BO — indopmariiitna Mmojiesib BOJHUX 00'€KTIB;
[C — 1H(pOpMaLIIiHI CUCTEMU;

OCPY — onepaniiiHl CUCTEMHU PEajbHOTO Yacy;
[130/1 — miacucrema 300py 1 0OpOOKH JTaHUX;
CaunlliH — canitapni1 npaBuia;

CVYDB/] — cucrema yrpapjiiHHsS 0a3aMu JaHUX;

PCK — po3noauieHa cuctema KepyBaHHS.
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BCTYII

Bo/ia € oqHUM 3 HaWBaXXJIMBIIIHUX €JIEMEHTOM B KUTTI JIFOJAUHH, IXKEPEIIO
BCHOI'0 KMBOro. BoHa BIJIMBa€e Ha BCl KMTTEBI NPOLECH, 1110 B1JOYBAIOTHCS B
OpraHi3Mi JIKOAUHH, 3 11 JOIOMOI'OK 3A1MCHIOETHCS OUIBIIICTh peaKi(lii OOMIHY
pPEYOBHH, BOHA 3a0e3meuye Oe3nepepBHUN MPOIEC BIIHOBICHHS 1 PyWHYBaHHS
)KUBHUX KJIITHH.

[IuTHOI BOAM B mpupo/l Oararo, ajie 1JeajJJbHO YMCTOI HEMA€E, OCKIJIbKHU
BOJIa — OAWH 3 KpalllMX PO3UYMHHHUKIB. 3BAXKE€HI PEUOBHMHHM, 110 MICTITHCS B
[PUPOAHINA BO/I1, BIUIMBAKOTh HA 11 CMAaK 1 AKICTb. KpiM TOro, BOHU CIIy>XaThb
CIIPUSTIIMBUM CEPEIOBUILEM JUISL PO3BUTKY LIKIJIMBUX OakTepii. IIpicHa Boga
— OJIHE 13 HAaWBAXJIMBIIIIMX KOMIIOHEHTIB YChOI0 Jit0ACTBA. Haia kpaiHa Mae He
3HAa4yHI 3alacd BOJHUX PpECypciB, B OCHOBHOMY PpIYKOBHHM CTIK. IX
BUKOPUCTOBYIOTh JJIsl IUTHOI BOAM, pUOHOIO roCroJapcTBa Ta peKpearliHuX
notped. IIpore BOAHI pecypClB Ha TEPUTOPli  PO3MOJIECHI BKpai
HEP1IBHOMIPHO.

[lignpueMill Ta 3BUYAMHI JIKOAW CTAaBJIATBCA O MPICHOI BOJHU
3HEBAXKJIMBO: CKUAIOTh PI13HI HE OUMIIEHI CTOKM 0 BOJHUX 00 €KTIB, B TOMY
YUCJI1 XIMIYHI 1 PaJ10aKTUBHI PEYOBHHU. Y BCbOMY CBITI1 JIFOAU CKUJIAKOThH CBOI
CTOKHM, III0 BIAITPA€E POJib HA YMOBHM JKHUTTS B II€BHMX pErioHax abo y I
KkpaiHl. Tomy Akajaemis HayK YKpalHM CHUIBHO 3 IHIIMMM 3alllKaBJICHUMHU
OpraHi3alisiMA PO3pOOMIIM KOMILJIEKCHY MIporpamy, 0 Iepeadadyae 3HAYHE
MOJIIIICHHS €KOJIOTTYHOT OOCTAHOBKU B TIEBHUX PET10HI.

Piuku, o03epa, BOJOCXOBHMILA 3HAYHOIO MIPOK 3a0pyAHIOIOTHCS
[IPOMUCIIOBUMH Ta IOCIOAAPChbKUMHU BIIXOAaMHU, HA(PTOIO IIpU NEPEBE3CHHI 11 B
cygHax. CToku Ha(TH, HASABHICTh SIKUX MOSCHIOETHCS MOTpebamu moOyTy,
MICTSITb 3HAQYHY KUIBKICTh HEOpPraHIYHMX 1 OpraHI4YHMX CIOJYK, SKI

MOTPAIIMBIIN Y BOJOMMH MOXYTh BUKJIMKATH HEOE3IMEUH1 3aXBOPHOBAHHS.
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OcHOBHMMH oOco0aMH K1 CKHIAIOTH CTIYHI BOJO, HEOE3NeYHHM 3a

BMICTOM, € OO0'€KTH IPOMMCIIOBOCTI. 3aCTOCYBAaHHSIM HOBHMX TEXHOJIOTTYHMX

MPOILIECIB 1 CHPOBUHM BHKJIMKAHA MOSBA MAJIO MOMMPEHUX PI3HOBUIIB CTIYHHX
Boja. Hacammepen CHHTETHYHI MOBEPXHEBO-aKTHUBHI PEYOBUHH, IIHUPOKO
3aCTOCOBYBaHl Yy TEKCTWIbHIM, HadTOomepepoOHI1d, XyTpOBIM, IIKIPSHIA Ta

IHIIUX Tany3saX. CTOKM, HACUYEH1 CIPYAHOKHUCIUMHM, XJIOPUCTUMHU 1 a30THUMHM

COJIIMM, HENPHJATHI H1 JJs MUTTS, H1 JUIE pUOOroCroAapChbKuX IOTped 4uu
3pOIIyBaHHs, H1  UII  TIOBTOPHOIO  NIPOMHCJIOBOrO  3aCTOCYBaHHS.
HeOe3neuyHuMu ISl JKUTTS JIIOAUHU TaKOXK € Ba)KK1 METaJIM TakKl K. apCEH,
pPTYTh, MapraHelb, KaJMIi, [IUHK 1 T.]I.

Came TOMY OCHOBHHUM IIMTAHHSIM € HE JIMIIE aHaJI13 SKOCT1 IIOTOYHOTO
CTaHy BOJY, a W TIIPOrHO3YBAHHS CTaHy JDKEPEI BOJOMNOCTAYAHHS B
IIEPCIICKTHUBI.

Bona sBis€TbCST OCHOBHOK CHUPOBHUHOKO MaMXKE JUJIE  KOXHOIO
MPOMHCIOBOTO0 BHUPOOHMIITBA, a TaKOXX HA KOXHOMY IIAINPUEMCTBI BOJA
BUKOPHUCTOBYETHCS SIK JJISI TUTTS TaK 1 JIJIA TOCIIOAapChbKuX nmotped. [lpu npomy
CJI1J1 BIAMITUTH, 1110 BUKOPUCTAHHS BOJY MOCTIMHO 3POCTAE.

JI>xepenamu BOAOMNOCTAYaHHS IS 3aJ0BOJICHHS IMTHUX 1 MOOYTOBUX
noTped HaceleHHS Ta (PYHKLIOHYBAHHS PI3HOMAHITHUX IIJAIPUEMCTB, YCTAHOB
Ta OpraHizauili  CIyrywTb pi3H1I  BOAHI 00'ektu. Bubip mxepen
BOJIOKOPUCTYBAHHS TIPYHTYETHCSA HA OCHOBI HOPMATUBIB SIKOCTI BOJU 1
03BOJIIB HA BOJOKOPUCTYBAHHSA |5, 9]. B 3a1exHOCTI Bl crielupiKu noTped
BOJIOBUKOPUCTAHHS, MOKA3HUKHM SIKOCTI, 3a SKUMH XapakKTE€pU3yIOTh BOY,
MOXYTb CYTTE€BO BIJPI3HATHUCH. Tak, HampuKiIaJa, BOAA, 110 IIOBHICTIO
3aJJ0BOJIBHSE BUMOTAM JJIsi BUKOPUMCTAHHS PEKpealiiHuX noTped, HE MOXKe
OyTH BUKOPHCTAHA B SIKOCTI MMTHOI BOJU, 3T1THO CAHITAPHO-TITEHIYHUX HOPM.
BianmosigHo 10 BoaHoro koaekcy YkpaiHM SKICTh BOJU € XapaKTEPHUCTHKA
BJJACTMBOCTEM BOJM, IO BH3HA4Ya€ i1 MPHUIAATHICTH JJII KOHKPETHOT'O BHY

BOJIOBUKOPHUCTAHHS. YMOBH JKUTTS HACEJICHHS, CTAOUIBHICTHL POOOTH Oylb-
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SIKOTO BUPOOHHUIITBA 3a0€3I€Yy€eThCS MPHU IMIATPUMYBAaHHI MOKA3HUKIB SIKOCTI

BOJM Ha HaJIGKHOMY piBHI. IIpoTe cmocTepiraerbcsl CyTTeBaA Jerpajaliis

BOJJHUX pECYpCIB KpaiHM. Bopga, 1o mogaeTbCcs IS MUTTS 1 TOCHOAAPChKUX
MOTpeOd HaCeJIeHHs, MMOBMHHA BIAINOBIJATA CaAHITAPHUM 1 €M1JEMIOJIOTIYHAM
BUMoOraMm. JlJisi mporo po3poO0JIEHO Aep’KaBHUM CTaHJAPT HA MUTHY BOJY, 34
SIKICTHO BOJIM BCTAHOBJICHO CaHITApHUM KOHTPOJIb.

Otxe, 301p, 30epiraHHsl Ta aHalll3 JaHUX BOJHHUX 00’ €KTIB € BaXKJIUBOIO
33/1a4€i0. 3 METOK PalllOHAJIbHOTO BUKOPUCTAHHS BOJHUX PECYPCIB MPOBOIATH
1X MOHITOPHHT.

Ak BigMiyae BcecBITHs oprasisaiiisi OXOpOHU 3J0pOB's, CydyacHa BOJIa
MO€ MICTUTH 40 13 THUCAY MOTEHIIMHO TOKCUYHUX PEUYOBHUH 1 HIOPOKY J0 II1€]
KiibkocTl mie goxaerbess Big 500 go 1000 HOBUX MIKIZJIMBHUX PEYOBHH.
[ToCTIMHUIM KOHTPOJIb TaKOI KIJIBKOCT1 ITOKa3HUKIB € 3aBJaHHSIM HEpeaJIbHUM 1

yKE JOpOoruM. i OIIHKHM SIKOCTI BOJY 1ICHYIOTh MEBHI ITOKA3HUKH, SIK1 JalOTh

MOYKJIMBICTb BCTAHOBHUTH BIJAIOBIAHICT, YA HEBIAMOBIIHICTE BOJIW IIE€BHOTO
BOJHOrO 00'eKTa BHMOramM, [0 BHCYBAKTLCA THUMU YW  IHIIMMHU
BOJIOKOPUCTYBa4aMy, Ta AOTPUMAaHHS SIKMX 3a0€31edye 3J0pOB'sSl HACEICHHS,
€(DEKTUBHICTh 3aXO/1B 3 OXOPOHU BOJOMM B1J 3a0pYyJIHEHHS, & TAKOX CIPHUSE
HOpMaJIbHOMY (PYHKI[IOHYBAaHHIO IIPOMMCIIOBOCTI [3, 9].

OlL1HKa SIKOCT1 BOJAU € JOCUTH TPYJAOMICTKHMM 3aBJIaHHSIM, OCKIJIbKHU
0a3yeThCsl Ha IOPIBHSHHI CEPEIHIX KOHILEHTpALllM, SK1 CHOCTEPIrar0ThCS B
IIYHKT1 KOHTPOJIO SKOCTI BOJ 3 YCTAaHOBJIEHMMHU HOpMaMHu MJjisd KOXXHOT'O
[TOKa3HUKA.

3a ganuMu  HamjoHanbHOI  J0MOBIAI  IIPO  CTaH  HABKOJIMIITHBOTO

MPUPOJHOTO CEPEJIOBHIIA B YKpaAiHI MEPEKEIO CIIOCTEPEKEHDb OXOIJICHO MOHA/

170 piyoxk Ta BomocxoBum 1 Oubmie sk 20 03€p — CHOCTEPEKECHHS
3IIACHIOOTHCS HA 3245 BigoMuux noctax. KpiM Toro, mocTiMiHUM KOHTPOJIb 3a
SIKICTHO 3BOPOTHMX BOJI, IO HAJAXOAATH y BOJHI O00’€KTH, BHUKOHYIOTH

KOMYHaJIbHI Ta IIPOMHCIIOBI INANPUEMCTBA, SKI 3AIMCHIOIOTH OYMILECHHS
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CTIYHMX  BOJ. JlepkaBHa  TiAPOMETEOPOJIOrIYHA  CIIy)KOa  3JIMCHIOE
CIIOCTEPEKEHHS 3a TPOXIMIYHUM CTaHOM BOJ Ha 374 cTtBopax y 240 myHKTax
crioctepekeHb Ha 151 BogHoMy 00 ekTi. Ha miid Mepexi OTpUMYIOTH JIaH1 3

MepioaANYHICTIO B10Opy nmpod 4—12 pa3iB Ha pik 3a 46 moka3Hukamu [1, 4, 10,

11].
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1 OCOBJIUBOCTI MOHITOPHUHI'Y AKOCTI BOAHHUX
Ob’CEKTIB

AKTyanbHICTh TEMU BUKOPHUCTAHHS BOJHHUX PECYpPCIB AY)KE 3HAYHA JIJIS
HaIlOl KpaiHW, OCKIJIBKM Ha HaIlM IJIAHET1 3araciB NpicHOI Boau Majio. Haiia
KpaiHa Ma€ 3HaA4yH1 3aIllacM BOJHUX PECypcCiB, B OCHOBHOMY PIYKOBHUM CTIK,
CEpEAHBOPIYHUN 00CcAT sIKOro ctaHoBuTh 4714 xm , T00T0 10,5% 3araapHOrO
CBITOBOI'O CTOKY PIYOK. Boga BHKOPUCTOBYETLCS HE TUIBKH IS JIOMAITHBOTO
rocriogapcTtsa ajge W puOHOro rocrnojgapcTtBa Ta pekpeanii. OTxe,
HEOOX1JIHICTh B €(PEKTUBHOCTI BUKOPUCTAHHS 3aI1aciB IPICHOI BOAU € 3HAYHOIO
JIJIS1 HAUIO1 IJIaHETH.

OcHoBHa mpoOJieMa IOJISITa€ B TOMY, 1O JKEpeida BOJHUX PECYpCIB
pPO3KMJIaH1 I10 BCIM TEpUTOPI1l BKpau HEpiBHOMIpHO. KpiM TOro, fKiCTb BOJH
CUJIBHO BIJPI3HAETHCA B PI3HUX PErioHax, OaraTto KEpesl HE MOXYTh OyTH
BUKOPHUCTaH1 0€3 monepeaHb01 00pooku [1].

EdexTuBHICTE BOJHHUX pecypciB 0araTo B 4OMY 3aJIC)KUTh BIJ SIKOCTI
CTIYHUX BOJ. CKUAAHHS HEOUMILEHUX CTIYHUX BOJ Y BOJOMMH MOXKE 3YMOBHUTH

1X 3a0pyaHeHHs. Pi13H1 CTOKM 30UIbIIYIOTh KaJaMyTHICTh BOJM, HAJal0Th BO/II

crienu@IUHOro 3amnaxy, KoJbopy. HeouunineHl moOyToBl CTOKH MICTATh 3HAYHY
KUIbKICTh 30YJIHUKIB 1H(EKUIAHUX 3aXBOPIOBAHb 1 S€lb TE€JIbMIHTIB, IO
HeOe3reuyHo s JroAuHU. [1[o00 YyHHKHYTH yC1X HeraTuBHUX (pakTOpiB, IO
BILIMBAIOTh HA BOJIOMMH, K1 € JPKEPEJIOM IIMTHOIO 1 KYJbTYPHO-0340POBUYOTO
BOJOKOPUCTYBAHHS, CTI4HI BOJAM II€pe] 3JMBOM Y BIAKPUTI BOJOUMH
HEOOX1THO MONEPEAHBLO OUHUCTUTH.

3a7eXHO BIJI CTYNEHS 1 XapakTepy 3a0pyJIHEHHS IIPOMMCIIOBHX BO/I
3aCTOCOBYIOTh MEXaHIYHY, (PI3MKO-XIMIUHY, O10JIOT1Y4HY a00 TepMIduHYy
OYUCTKY. HuH1 BHHMKIO HeMallo 00'€kTiB, OOJagHAHUX OYUCHUMHU
yCTaHOBKAMHM, 110 3a0e3medyroTh 000pOTHE BOJOMOCTadyaHHsA. [IOTYXHICTH

OUYMCHMX CHOpYJ Ma€ MOXJIMBICTH ounmiata 10 95% crokiB. B CIIA icHye
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3akoH 1ipo uucty Boay (CWA) mojsirae B JIOCATHEHHI BI1JACYTHOCT1 CKHJIIB
3a0pyIHIOKYMX PeuoBUH, a00 «Zero Liquid Discharge» (ZLD).

BignoBigno g0 3akoHy 1ipo  uucty Boay (CWA) ckuaaHHS
3a0pYAHIOIOYNX PEYOBHUH 3 TOYKOBOIO JpKepena (IITy4HE TPaHCHOPTYBAHHS,
Take sK TpyOa, KaHaBa, ucTepHa abo TpaHcrnopTHUM 3aci0) y Boau CIIA €
HE3aKOHHHMM, 3a BUHATKOM BHUIAJIKIB, Ilepe10auyeHUX J03BOJIOM [2].

JIesikl MOTOKM BIJXOAIB, TaKl SK MYHILMNAJBHI CTIYHI BOJAM 1 JEsKI

MOTOKH IIPOMHUCIIOBUX B1JIXO/I1B, IO CYTl, MOKYTh OyTH niepepoodisieH1 Ha 100%,
ajle 11 KOHLEIIII M[OTPpeOYyITh TEXHIYHOI 3AIMCHEHHOCT1, BHUTpaT 1
HOPMAaTUBHUX BUMOT.

ZLD TexXHOJIOT1, IK IPAaBUJIO, IIPArHyTh BUKIKOUYUTH 3JIMB P1JAKUX CTOKIB
B 1uioMy. OpHak J€IKl TEXHOJIOrT B MNOE€JHAHHI 3 BIANOBIIHUM
MepeJOYMIICHHSIM 3a0e3MeuaTh BHUJIAJICHHS PIJAMHM 1 YTBOPEHHS CYXMX a0o0

BUCOKOKOHUCHTPOBAHHUX BiI;XOI[iB, S3AdTHHUX PO3KJIaA4aTUCA B TIPUPOJAHHUX

YyMOBaXx.

Hanpukian, 0XoJ0/pKyr4d1 BOIY, 0 BUKOPUCTOBYIOTHCS IJISI IIPOTYBKH
rpajupHl, MOXYTb HAaIIPaBISATHUCS [JsI BUIAPOBYBAHHS B CTaBKax JJIs
NOCSITHEHHSI IIOBHOrO OOOpPOTHOIO LIMKIY. Y BHMIAJAKY, KOJM 1€ MOXKHA
3aCTOCYBATH, 3BOPOTHUM OCMOC 13 BUIIAPHUKAMHU 1 KPUCTAI13aTOPAMH MOXKE
npamoBaty 0€3 BUTOKY PIAMHUA 1 IOBEPTATH BOAY JUJISI TOBTOPHOIO
BUKOpPUCTAHHA |2].

Hampuknaja, B HalMd KpaiHl 3anpoBajUjii  HOBI TEXHOJIOr Ha

XapKIBIIMHI, 7€ BHUPOOJSAIOTh KAayCTHYHY COJY, XJIOp, IJIacTMacu, 3acoOu

3aXMCTY POCIMH, MUIOY1 3ac00M Tomio. HoB1 T€XHOIOT1I BUKOHYIOTh HE T1JIbKH

CaHITapHl, a W BUPOOHMYl (PYHKII, TOTYHOUM BOAY JO IIOCIIJJOBHOTO
BUKOPHUCTAHHS NPHU p13HUX npouecax [1].

3rizHo Boano pamkoBoi aupektuBa, abo upextuBa 2000/60/EC, sxka
BCTAHOBJIFOE OCHOBH1 (paMKOB1) MOJIOKEHHSI I JOCSTHEHHS KpaiHamu €C

n00po1 SIKOCTI BOAM Y 1XHIX BogounMax 10 2015 poky. Lleit mOKyMEHTOM €
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OCHOBHUM Yy rany3l BojaHoi nomTuku €C. OO0'eKTOM CHpsiIMOBaHUX 1d

TUPEKTUBU € BCl MOBEPXHEB1, MIJI3EMHI, MEPEeXI1JHI Ta MNMPUOEPEk)H1 BOAU Y

MEXKax KOXKHOI0 p14KOBOro 0acemny [3].

Ha xanp, YKpaina, Ha JaHMH MOMEHT HE JOCATHYJIa 100pOoi SIKOCT1 BOIU
3rigHo Jupextura 2000/60/EC. Ha Biaminy Bia ®paHiii, 1€ CKUJaHHS CTIYHUX
BOJI JO3BOJIEHO TUILKH BHIIE I10 Te4ll PIYKM BIJ ITIANPUEMCTBA Ta 3a01p BOJH
HIDKYE T10 Tedli JJisi TOTO 00 MIJAIMPUEMCTBO SIKICHO IMPOBOAMIA OYUCTKY
CTIYHOI BOJIM, B Halllli KpaiHl HaBMaKM CKHWJIAHHS CTIYHOI BOJHU B1J0OYBAETHCS
HUKYE 1 HE JOOPOCOBICHI MIAMPUEMIII MOKYTh CKUIATH HE OUMILIEHY BOY.

YKpalHChK1 NIANPUEMCTBA Ta MICTa BUKOPUCTOBYKOTh BOJHI PECYPCH, B
TOM K€ 4Yac, OYMILECHHS CTIYHHUX BOJ € HEIOCTAaTHIMU IO BCIA TEPUTOPII

Ykpainu. Ha puc. 1.1 nokazana kapTa JaHuX sSIKOCTI BOJM I10 BClM YKpaiH1 [4].

Pucynok 1.1 — Kapra sxocTti Boau Ykpainu

Ax MoxHa O0auntu 3 puc. 1.1, 3HaYHA KUIBKICTh 3a0py/IHEHHS BOJIOMM
3yMOBJICHA HEJOCTAaTHIM OYMILIECHHSIM CTIYHUX BOJ, S$KI CKHIAKOTHCI B
BojgormMU. Ilpu npomy B YKpaiHl CUCTEMATUYHO 3J1MCHIOE 3aX0JU 3 OXOPOHHU
BOJHUX PECYpPCIB B1J 3a0pyaHEHHs. B1amoBi1gH1 KOILITH BUTPA4YarOThCsS Ha
CTBOPEHHS YMOB, IO CIPUSAKOTh YKUCTUX PIYOK, 03€p 1 BogocxoBuil. Ll
BUTPATHU CKJIA/Iat0Th JIMIIE COL1aJIbHO-EKOHOMIYHI PE3yJbTaTH, CIPSIMOBAHI HA
peaji3allo HaA3BUYAaMHO BaXXJIMBY (DYHKIIO: IJIs MOJIIMILIEHHS SKOCTI BOIU
[4].

OTpuMaHHS JaHUX IIPO SKICTh BOAW JA€ HAM 3MOTY 3PO3YMITH: SKICTb

BOIHU B JJIAHOMY ﬂ}l{epeni BOJAOITOCTA4YAHHA 3a/10BOJIBHAE€ BUMOI'H CIIOKHMBA4a 1

JaHe JHKEpeNo MPUIATHE UIS MOJAJbIIOr0 3aCTOCYBAaHHS YW SIKICTh BOJIM
He3aJ0BlJIbHA 1 MOTPIOHO 3MIHUTH JKEPEJIO BOJOIIOCTa4aHHs. AJie peajibHa
KapTUHA TOJIsira€ B TOMY, IO ©0Oarato  IIPOMHUCIOBHUX  OOQ'€KTIB

BOJIOKOPUCTYBAHHsA, Takl siKk AE, 3aBoayM MO BHUIOTOBJICHHKO COJAM 1 T.JI.,
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3a3BUYaAl CIOPY/KYIOTh OIS p1YOK MICIIEBOTO BOJHOTO OaceiHy.

[Tpobnema sIKOCT1 BOAM HIKOJIM HE OyJjia JISTKMM IMUTaHHIM. KoXXeH JeHb
SIKICTh BOJIM TIOTIPIIYETLCS B YChOMY CBIT1. 3aCTOCYBAHHSI HOBMX TEXHOJIOTIH 1
MaTeplaiiB YCKJIAJHIOOTh OUMCTKY CTIYHUX BO/I.

BaxnuBUM TNMTAHHSIM IIPU OYMILEHH1 CTIYHOI BOAU € 3a0pyAHEHICTH
BOJIM TSOKKMMM MeTanamMu. HaliHeOe3neyHuMM MeTalaMyd BBa)KarThCS apCEH,
PTYTh, CBUHEILIb, XPOM, MapraHellb, KaJAMi1, KOOAJIbT, HIKEIIb.

Kpim TOTO, 111 CTIYHI BOJAM HE MPUAATHI JJIsI IOBTOPHOIO BUKOPUCTAHHS 1
BUMAararTh CKJIaJHOI OYUCTKH.

TakuM 4YWMHOM, aKTyaJIbHICTb MOHITOPUHTY Ta KEpPYyBaHHS SKICTIO
BOJHUMU OO0'€KTaMM JOCUTHb BHCOKA. IIpoOiemMu SIKOCTI BOAM 3adilae BCl
ACIIEKTU JKUTTS, 1 MaTH JAaHHI OpPO IIOTOYHMKM 1 MaMOYTHIM CTaH BOJHHUX

00’€KTIB € Jy>K€ BAXKJIMBUM HE JIMIIIE IS YKpaiHu, a M 1J1 YCbOI'O CBITY.

1.1 lloka3HMKH SAKOCTI BOJAU TA METOAM I1X aHATI3Y. BoaHI mocayru

JIJIsi CTBOPEHHS PO3MOJILJIEHOT CHUCTEMHM MOHITOPMHIY Ta KepyBaHHS
SIKICTHO BOJIHUX OO0’€KTIB Tpeda BM3HAYUTH IOKA3HUKU SIKOCT1. [loka3HUKH
IKOCT1 OyAyTh BU3HAYEH1 I MUTHOI BOJAM, PUOHOrO TIOCIOJapCTBa Ta
peKpealiiiHi moTpeowu.

[Toka3HMKH SIKOCTI BOAM TNOAUISIIOTBCS Ha 3 rpynu. Jas Boa, Mo
BUKOPHUCTOBYETBHCS JUISI 3aJ0BOJICHHSI THUTHHUX, TOCIOAAPCHKO-ITOOYTOBUX 1

peKpealiiHuX noTped, NpU HOPMYBAHHI SKOCTI BCTaHOBIOKTHCA [JIK

IIKIJJTMBUX PEYOBHUH. PI3HUIIS MoJsIrae y JOMyCTUMIA HOPM1 KOHLICHTpALIll JJIs
[IEBHOI'O BUAY BOIU [3S].

1. [Toka3HUKM €IIeMIYHOl Oe3leKu NUTHOI Boau (3arajiom 11
[IOKA3HHUKIB):

- MIKpOO10JIOT14HI MOKA3HUKHU;
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- apa3uToJIOr1YH1 ITOKA3HUKH.

2. CaHITapHO-XIMIYHI TIOKa3HMKH OE€3IME€YHOCTI Ta SKOCTI ITMTHOI
BOIU (64 MOKa3HUKA):

- OpPTraHOJIENTUYHI TMTOKA3HUKHY;

- (h13UKO-XIMIUHI MOKA3HUKHU (HEOpraHiuHl KOMIIOHEHTH, OpPTraHIvHI
KOMIIOHEHTH );

- CaHITapHO-TOKCHKOJIOT149HI MOKa3HUKH (HeOpraHi14HI
KOMIIOHEHTH, OpraHIgH1 KOMIIOHEHTH, IHTEIrpajJIbHUN MOKA3HUK).

3. ITloka3HMKM MHUTOMOI CyMapHOl ajib(ha- 1 0eTa-aKTUBHOCTI MUTHOI
BOJU (&8 IMTOKa3HUKIB):

- cymMapHa ajib(pa-aKTUBHICTb;

- cymMapHa OeTa-aKTUBHICTb;

- cCyMapHa aKTMBHICTH cyMiiai 130TomB U, Ra (226), Ra (228), Rn
(222), Cs (137), Sr (90) [5].

['irieH1gH1 HOPpMATUBU PETIaMEHTYIOTh SIKICTh BOJAY B 30HAX peKpearli 3
OpPTaHOJIENTUYHUX, XIMIYHUX 1 OaKTeploJOriyHUX TOKA3HUKIB. 30KpeMa,
HOPMaM{ BHMMAaraeTrbCs BIACYTHICTh HA IIOBEPXH1 BOJAM ILJIaBAOYUX ILIIBOK,
[JIAM MIHEPAJIbHUX MaceJsl 1 HAaKOIMYEHb IHIIMX JOMIIIOK; CTOPOHHI 3amnaxu 1
MpUCMaKX BOJIM HE ITOBUHHI NEPEBUILYBATH ABOX 0ajiiB; 3a0apBJICHHS BOJM HE
MOBMHHO BOauaTucs B cTOBMYUKY 10 canTuMeTpiB. HOpMyIOTBCS y BOJI1 TAaKOX
KOHLIEHTpAI(1sl BOJHEBUX 10HIB, PO3YMHEHUN KUCEHBb, O10XIMIYHE CIIOKUBAHHS
KHMCHIO, TOKCUYHI1 XIMI4H1 PEYOBUHH 1 OaKTepiajibHe 3a0pyaHeHHs [12].

Ha tepurtopito YkpaiHu B cepeaHbOMY ILIOPIYHO HaAXOAuTh 377 Km3
(625 mm) atmochepHux onamiB. 3 HUX 52,4 kM3 (86,8 MM) IEPETBOPHOETHCS B
PIYKOBUM CTIK. 3HAaUHA YaCTHHA BOJIOTHM BUTPAYA€ThCS HA BUIIAPOBYBAHHS Ta
iHpIBbTpamiro. Po3moain  eleMeHTIB  BOJHOro 0OajlaHcy TII0  TepHuTOpii
HeogHakoBuH [ 13].

OCHOBHa XapakTEpUCTHKA BOJHHMX PECYpPCIB — cepeaHs OararopiyHa

BEJIMUMHA PIYHOIO CTOKY. Y TMOIIMPEHH1 IbOI0 MOKa3HWKAa Ha PIBHUHHIN
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4acTUH1 YKpaiHM 30HAJIbHICTh MPOCTEKYETHCS HAMOUIBII YITKO Ha ITIBJHI.

BenndyuHu cepeHbOro PI4HOrO CTOKY 3MEHIIYEThCS 3 MIBHOY1 Ha MIBJIEHD BlJL

100 1o 5 mM. BigxuiaeHHs Bi1J 30HAJIBHUX MOKA3HUKIB CTOKY XapaKTEPHI1 s
[Tomnecekoi, IlpugninpoBcekoi, JloHenmpkoi 1 Ilpma3zoBchkoi BHCOUYMH. B

Ykpaincekux Kapnarax 1 KpuMCBKUX ropax IOKa3HUKHM CTOKY 3aKOHOMIPHO

301IbIIYIOTHCS 3 BUCOTORO B1ANIOBIAHO Bl 400 1o 1000 m 1 B 100 1o S00.

[ToreHuiiiHl BOJAHI pecypcu YKpaiHu (00'eM cepeiHbOPIYHOIO CTOKY)
omiHIOKTHCS B 209,8 kM3, 3 Hux mume 25 % (QopMyeThcsi B MeXax HalIol
nepxkaBu 1 € 11 BjaacHUM (hOHAOM. TpaH3UTHUM CTIK TUIBKM 4YacT KOBO
BUKOPUCTOBYETHCS IS TOCIOAapCchbkux noTped. ChiBBIAHOILIEHHS O0'€MIB
MICLIEBOTO 1 TPAH3UTHOIO CTOKY B PI3HUX aJIMIHICTPATUBHUX 00JaCTSIX
HeoJHaKoBe. Tepuropiero YKpalHU BOAHI PECYpCH  PO3MNOAUISIOTHCS
HepiBHOMIpHO. bmu3pko 60 % iX mpumnagae Ha piukd OaceiiHy JlyHaro, ne

noTpeda B HUX HEe3HAuHA. A HaliMEHIl 00'€KTH BOJHUX PECYpPCIB MPHUIIANAI0Th

Ha TEpPUTOPIi, € BOHU BKpal HEOOXIJHI y BEJIMKHUX KUJIBKOCTSAX: ABTOHOMHA
Pecriyonika Kpum, [IHimponerpoBcbka, 3amopi3bka, JloHenbka, XepCOHChKA,
MukonaiBcbka, Onecbka o0macTi [13].

3 23 xoBTHA 2000 poky YkpaiHa miamnucana JBOCTOPOHHIO YroJy Mpo
MapTHEPCTBO Ta cmiBOpamp 3 €BpornerdcbkuM Coro3om. s 3a0e3reyeHHs
YMOB JBOCTOPOHHBOI CIIIBOpalll BOHA IIOBUHHA 3MIHUTU CBO€ BOJIHE
3aKOHOJABCTBO, 3a0€3MEUUTH B1JOOpaKEHHS MPUHIIAMIB Ta BUMOT JIUpEKTUBH
€Bporercbkoro Coro3y, K1 CTOCYIOThCS BOIHOI'O CEKTOPY, 30KpeMa BoaHo
PamkoBoi dupextusu €C 2000/60/EC [3].

B  VYkpaiHni cTBOpeHa BIANOBIJAJIbHA 3aKOHOJaB4Ya 0Oaza I
3a0€3MEYEeHHS OXOPOHHU HABKOJIMIIIHBOTO CEPEIOBUINA Y TOMY YMCII 1 BOJHUX
PECYPCIB, SIKa CKJIQJAETHCS 3 3aKOHIB, PIIICHb, METOA0JIOT1M, HAaKa31B Ta 1HIINUX
HOPMATUBHO-IPAaBOBUX aKTIB. HaWTroJOBHIIIMM 3 TOYKH 30py BCTAHOBJICHHS

OCHOBHHUX IIPMHIICMHIB JICPXKABHOI IOJITHKHA IOJI0 3aXHWCTy Ta YIIPaBJIIHHS

BOOAHMMHM pecypcamMu € 3akoH YkKpainu «Bomguun Komekc Ykpainm» (19935)
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[14].

Ha Tteputopii YKpaiHM SKICTb BOAM Y BOJHMX 00 ’€KTax NOBHUHHA
BIANIOBIZATH  caHiTapHO-ririeHidyHMM  HopmaMm  (CanlliH)  3aTBepkeHi
MinicTepcTBOM 0X0poHHU 310poB’a Ykpainu Bia 2010 poky [5].

Hopmatusu sikoctl Ykpainu 1 €C npeacraBieH1 y 10JaTKy A.

BogHi mociayrm - ycl MOOCHyTW, W10 HAAAThCAd JJIs  JIOMAalIHIX

roCIoAapCcTB, T'POMAJICBKMX IHCTUTYIIM, a00 s OyJb-SIKOI T'OCIOJapChKOl

STBHOCTI

e 3a0MpaHHS BOJAM 3 MOBEPXHEBHX, a00 MIA3€MHMX BOJHUX OO'€KTIB, ii

HaKOIMYEHHSs, 30epiraHHs, oopoOka Ta po3MOILI;

e 30HpaHHA 1 00poOKa CTIYHOI BOAHU, SIKY MOTIM CKUAAKOThH Y IOBEPXHEBI

BOJIH.

JIy’ke€ BaXKJIMBUM I10CTA€ MUTAHHS BOJHMUX MOCHYyr B YKpaiHi. YHacto
[IOCTA€ IIMTAHHA XTO IIOBUHEH HAJAaBUTH 11 nociyru? IHOAl Aep>kaBH1
YCTAHOBM HE CHOPABIAIOTBCA 1 Tpeda UIYKATH MIAIPUEMCTBA, SKI MOXYThb
HaJlaTH 111 mocayru. Po3nojieHa cucreMa MOHITOPUHTY Ta KEPYBAHHS SIKICTHO

BOJIHUX 00’ €KTIB Oy/€ JOTIOMAaraTtu BUPIIIUTH 1€ TUTAHHS.

OaHUM 3 HaAWCHJIBHIIIMX 3a JIE0 1 HAMOLIbII MOIIMPEHUM XIMIYHUM

3a0pyIHEHHSIM € 3a0pyJHEHHS HaBKOJWIIHLOTO CEpPEJOBUIIA BaKKUMM
MeTajlaMi. Bakkl MeTanM, NOTpamjsiodd B OpraHi3Mm, 3aJIMIIAKThCS Tam
Ha3aB)XIW, BHUBECTH I1X MOXXHa TUIBKA 3a JOINOMOTOI0 OUIKIB MOJIOKA.
Jlocsiraroum MeBHO1 KOHIIEHTpAIlll B OpraHi3Mi, BOHM MOYMHAKOTH CBOE 3TyOHHUH
BILUIMB - BUKJIMKAIOTh OTPY€E€HHS, MyTallll. KpiM Toro, 1o cami BOHH OTPYIOKOTh
OpraHi3M JIKOAUHMU, BOHU 1€ W YHUCTO MEXAHIYHO 3aCMIYYIOTh MOro - 10HU
BAXKKMX METaJlB OCIJIal0Th HA CTIHKAaX HAWTOHIIMX CHUCTEM OpraHizmy 1
3aCMIYYIOTh HUPKOB1 KAaHAIM, KaHAJM IEYIHKK, TAaKUM YHUHOM, 3HWKYIOUH
¢uIbTpamIMHy 3JaTHICTh IUX OpraHiB. BiamoBiaHO, 1€ NPU3BOAUTH 10
HAaKOTIMYEHHS TOKCHHIB 1 TIPOAYKTIB JKUTTEISIBHOCTI KIITHH HAIIOro

OpraHizMy, TOOTO CaMOOTPYEHHS OpraHi3My, TOMY IO CaM€ TMEYIHKY
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BIJINOBIJIA€ 3a TMEPEPOOKY OTPYHMHUX PEYOBHH, IO IMOTPAIUISIOTH B HAlIl
OpraHi3M, 1 IPOAYKTIB KHUTTEIISIIBHOCTI OPraHi3My, a HUPKH - 3a 1X BUBEJICHHS
3 opraHizMy. JDxepena HaaAXOMKEHHS BAKKUX METAIIB JUISATHCS HA MPUPOIHI
(BUBITPIOBAHHS TIPCBKUX TIOPIJ 1 MIHEpaNiB, €pO31HMHI MPOIIECH, ByJIKaHIUYHA
MISUIBHICTB) 1 TEXHOTeHH1 (BUAOOYTOK 1 mepepoOKa KOPHUCHUX KOMAJIMH,
CHAJIFOBAHHS ITaJIMBa, PyX TPAHCHOPTY, AISIBHICTh CLIBCHKOTO T'OCIOAApCTBA)
[15].

KpiM TOro, Bakkl MeTaJili MalOTh BUCOKY 3JaTHICTh JI0 P13HOMaHITHUX
XIMIYHUX, (PI3UKO-XIMIYHMX 1 O10JIOTIYHMX peakiii. barato 3 HMX MarTb
3MIHHY BaJICHTHICTH 1 O€pYyTh y4acTh B OKHCHO-BIJJHOBHUX Mpolecax. Baxkki
METaJIM Ta 1X CIOJYKH, SIK 1 1HII XIMIYH1 CIOJYKH, 3JIaTH1 IIEPEMIIATUCS 1
MEPEPO3NOAUISITUCI B CEPEAOBUIIAX KUTTSA, TOOTO MIrpyBaTtd. Mirpauis
CIIOJIYK Ba)XKKMX METalIB B1JOYBA€ThCS B 3HAYHIM MIpl Y BHUIIISAAl OpPraHo-
MIHEpAJIBbHO1 CKJIaJIOBOI. YacTHHA OpraHIdYHMX CHOJYK, 3 SKHMH 3B'SI3YIOThCS
METaJIM, MPEJCTaBJICHAa MPOJAYKTaMH MIKPOOIOJOTIYHOI [ISJIbHOCTL. PTyTh
XapaKTEePU3YEThCSl  3JATHICTHO aKyMYJIFOBAaTUCS B JIaHKAX  «XapyoBOIO
JIaHIoray. MIKpOOpraHi3aMd TIPYHTY MOXYThb JlaBaTW CTIMKI JI0 PTYTI
MONYJIAL, K1 I[EPETBOPIOIOTH METAJIEBY PTYTh B TOKCUYHI JIJIi BHILMUX
OpraHi3MiB p€4OBHHHU. J[eaK1 BOOOPOCTI, TpuOHU 1 OaKTepli 3aTHI aKyMYJIIOBATH
PTYTh Yy KJIITKaX.

P13H1 MOBEpPXHEBI BOJM IMO-PI3HOMY MOB'SI3YIOTh 10HM BAaXKKHUX METAJIIB,
BUSIBJISIFOYM TIPU LILOMY P13HY Oy(depHy eMHICTh. BOoau MIBIEHHUX 03€p, PIYOK,
BOJIOMM, $SIKI MalTh BEJIMKMHA HAOIp IPUPOJHMX KOMIIOHEHTIB (I'yMYCOBI
PEUYOBHMHM, T'YMIHOBI KHCJIOTH Ta (PYJIbBOKMCIIOTH) Ta X BUCOKY KOHILICHTpAIIIIO,
31aTHI J10 OLIbII €PEKTUBHOI MPUPOAHOI AETOKCHKAIllT B IIOPIBHSIHHI 3 BOJAMHU
BOAOMM [liBHOY1 1 TOMIPHOT CMYTH. TOMY TOKCHUYHICTB BOJI, B SKMX OITMHUJINACS
3a0pyIHIOBAYl, 3aJIeXKUTh 1 BlJ KJIIMAaTUYHUX YMOB HNpUpPOAHOI 30HH. Cif
3a3HAYUTH, MO0 OydepHa €MHICTh MOBEPXHEBUX BOJ 110 BIJHOUICHHIO IO

METaJIB-TOKCUKAHTIB BW3HAYAETHCSI HE TUIBKH HAaSBHICTIO pOB‘IHHeHOT
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OpPraHIYHOI PEYOBMHHM 1 CYCIIEH31M, ajie 1 aKKyMYJIHHKUY0i 3JaTHICTHO
riipoOIOHTIB, a TaKOX KIHETMKOK IIOTJIMHAHHS 10HIB METaJliB BCIMa
KOMIIOHEHTAMM  €KOCHUCTEMH, BKJIHOYAOUM KOMIUIEKCHE yTBOPEHHS 3
PO3YMHEHUMH OpPTaHIYHUMH peuoBHMHAMHU. Bce 1€ TOBOpHTH MPO CKIAJHICTH
MPOILIECIB, IO MNPOTIKAIOTh B IOBEPXHEBHUX BOJAX MPH IMOMNAJaHHI B HHUX
MeTaJliB-3a0pyaAHOBavIB [15].

OaHUM 13 HEOE3NEUHUX METAJIIB € apCeH.

ApceH - 11e 3a0pyJHI0K0Ya peYOBHUHA ITIJI3EMHUX BOJ, SIKE MOYKHA 3HAWTH
B 0ararbOX pErioHax CBITY. 3a CBO€K KUIBKICTHO B 3€MHIM KOp1 BIH
3HaXoAuThCS Ha 20 MICIll, a 3a KUIBKICTIO B TUIl JIOAUHU - HA 12. He maroun
CMaKy 1 3amaxy, apCeH IIMPOKO BUKOPUCTOBYETHCS B SKOCT1 MPOCOYYBAJIbHOIO
CKJIaay JJIsl J€PEBUHU Ta OTPYTHU JJIsl 3HUILEHHS Oyp'siHIB, IypIB 1 KoMax [15].

HaBiTh B MaJMX KOHIEHTpAIISIX BIH TOKCUYHMW s Jrojged. OJHak
PO3YMHHICTh apCEHY Yy BOJII HACTLIBKU MaJia, 110 MOTr0 IPHUCYTHICTH Yy BOJII
3a3BUYaM TMOB'sI3aHE 3 PO3POOKOI POAOBHII a00 3 METATYPTIMHUMU MPOLIeCaMH
B paliOHl BOJIOCKHY; KpIM TOro, apCe€H MOXX€ MOTPAIIMTH B BOJY Pa30M 3
[MOBEPXHEBUMHU CTOKAMM 3 CUIbCHKOTOCIIOAAPCHKUX IUIOI, HA SIKUX B SIKOCTI
MPOMMCIIOBUX OTPYT BUKOPUCTOBYBAJIUCS PEUOBHUHHU, 1110 MICTITh apCEH.

Muur'ssk MOK€ 1ICHYBAaTH y BOJIl B JIBOX (DOpMaX: TPUBAJICHTHUM MMIIISIK,
BimoMuil K AS ', i MATUBAJIEHTHOTO MMII'SK, Bimomuii sk As ™. O6uasi i
¢bopMH MOXHA BUJAIMTH 34 JOMOMOTOK BIJAMOBIJIHUX METO/IIB OYMILICHHS -
afacopOI1l, TOHHOI0 OOMIHY, 3BOPOTHOIO OCMOCY 1 1H.

Y K0J0iAHOMY CTaH1 apCeH MOKe OyTH BUIaJICHUH B MPOLEC] 3BUYAMHUX
onepaiiid 3 ouunieHHs Boau. 3rigHo CanlliH nopmam 3arajbHUM BMICT

MUII'SIKY Y BOJl CHCTEM TOCIOJAapChKO-TIOOYTOBOIO BOJOMOCTAYaHHS HE

3 .
MOBUHHO mepeBuinyBatd S50 MKr/am~. Ko 1 pedyoBHHA OPraHIYHOIO

IHHOXOIKCHHA, TO MO0 MOKHA BHUIAJIWUTU IUSIXOM OKHCIICHHS OpFElHiIIHO'I.

PEUOBMHU 3 MOJAJBIIOK KOAryJsiierd ad0 HUISXOM ajcopOlli, HanmpUKIa/,

rpaHyJIbOBAHUM AKTHUBOBAHUM BYTLLIAM [J].
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OTpyeHa MHMII'SKOM BOJa - 1€ npoOieMa, sika CTOCYEThCS OaraTbox
KpaiH. 3a omHkamMu CBiToBoro 0anky 2005 poky, 65 MIJIBHOHIB JHOJIEH B
MIBJICHHO-CX1AHIA A311 cTpa)kgae B1J mpoOiemM 31 340pOB'SIM, BUKJIMKAHUM

OTPYEHHSAM MHUIII'IKOM ITATHO1 BOJIH.

1.2 Po3noaijieHl CHCTEMHU MOHITOPHMHI'Y, XMAPHIi CEpBICH TA
MOZKJIMBOCTI IX BUKOPMCTAHHA JAJIA 32124 MOHITOPHHIY TA
KepyYBAaHHA AKICTIO BOAHUX 00’ €KTIB

3MIHM Y HABKOJUIIHbOMY IPUPOJHOMY CEPEAOBMILI B1IOYBAKOTHCS M1
BIIJIMBOM IIPUPOJHUX 1 AHTPONOTEHHUX (3YMOBJICHHUX ISJIBHICTHO JIIOJIUHM)
O01ocpepaux ¢pakrtopiB. Il13HaHHS IUX 3MIH HEMOXJIMBE 0€3 BHOKPEMJICHHS
AHTPOITIOTEHHMX IIPOIECIB HA (DOHI MPUPOJAHHUX, JJS YOr0 M OPraHI30BYHOTH
CIellajibHl CIIOCTEPEKEHHS 3a PI3HOMaHITHUMM mnapamerpamu 01ocdepwu, skl
3MIHIOIOTBCS BHACJIAOK JIIOJACBKOI AisibHOCTI. CaMe y CIOCTEPEKEHH1 3a
TOBKUIJISIM, OI[IHIOBAHHI MOro (akTHYHOTO CTaHy , MNPOTHO3yBaHHI MOIO
PO3BUTKY MOJISITAE CYTHICTh MOHITOPUHTY.

Monitopunr BO - 1e cucrema cnocrepexeHb 3a craHoM BO, #oro
3a0pyIHEHHSIM, a TAKO OIIIHKA 1 IIPOTrHO3 CTaHy BOJHUX 00’€KTIB (KOHTPOJIb,
aHaJll13, BUCHOBKH) [16].

B gaHuii yac B 0aratbOX MICTaX IIPOMHMCIOBO PO3BUHEHUX KpalH
CTBOPKOETBCI  MEpEeXa  IMYHKTIB  CIIOCTEPEKEHHS  (MOHITOPUHIY) 34
3a0pyaHeHHsM BO. 3a ocTaHHE AECATHIITTS JlaHa CUCTEMa OTpuMalia 3HAYHE
PO3MIUPEHHS 1 PO3BUTOK. 30UIBIIMIIOCS YHCIIO MICT, B IKUX BEAETHCS KOHTPOJIb
3a  3a0pyJIHEHHSIM TIOBITPS, 4YMCJIO TYHKTIB CIIOCTEPEKEHb B HHX 1
CIIOCTEPEIKYBAHUX IHIpeAleHTIB. Po3po0JieH1 HOB1 METOAM 1 TEXHIYHI 3aCOo0M
BUMIPIB, Yy TOMY YHCJIl aBTOMATUYHI MPWJIAJM 1 CHUCTEMHU KOHTPOJIIO.

XapaKTEPHOK OCOOIMBICTIO PO3BUTKY MOHITOPUHTY € 1 T€, 1[0 OPraH13aIll€ro 1
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BJIOCKOHAQJICHHSIM MOr0 Yy PsJAl KpaiH aKTUBHO 3aMHSJINCI METEOPOJIOTIYHI

BijomMmcTBa. lLle  703BOMMIIO  MIJABMIIUTA  HAYKOBO-TEXHIYHHMH  PIBEHb

CIIOCTEPEKEHb, 110 IPOBOAMIMCS, 1 OJHOYACHO 3 BHUMIPOM KOHIIEHTPAIlIM
IK1JJIMBUX PEYOBHH.

MOHITOPHUHT y rajiy31 OXOpPOHHU BOJHHX 00’ €KTIB MPOBOJAMUTHCS 3 METOIO
OTpUMaHHS, 30MpaHHs, 00poOIeHHS, 30€peKEHHS Ta aHaI13y 1H(QOopMaIlll TIPo
p1B€Hb 3a0pyAHEHHS aTMOC(EpPHOro IOBITPS, OIIHKUA Ta IMPOTHO3YBAHHS HOTO
3MIH 1 CTYIIEHS HEOE3MEeYHOCTI Ta PO3pOOJICHHS HAyKOBO OOI'PYHTOBAHHUX
PEKOMEH 1AL 11 IPUUAHATTS pllieHs [ 16].

Cy0O’extamu, $K1 31HCHIOIOTh MOHITOPUHI BOJHUX OO €KTIB, €:
Miunpupoau Ykpainu, MHC Ykpainu, /lep:xaBHa caHITapHO-EI1eM10JI0T14HA
ciyx0a MO3 VYkpaiHd, 1X OpraHd Ha MICUSX, MIJANPUEMCTBA, YCTaHOBH,
opraHizaili, AIISJIBHICTh SKHX NPHU3BOAUTH a00 MOXKE MNPU3BECTH 10
MOTIPIICHHS CTaHy BOJHUX 00’ €KTIB.

[IpoBeneHHsT MOHITOPUHTY BOJHHMX OO’ €KTIB MAa€ HAa METI OTPUMAaHHS:
MEPBUHHUX JAHUX KOHTPOJIFO 3a CTAaHOM 3a0pyJHEHHS, y3araJlbHEHUX JIaHHUX
IpO PIBEHb 3a0pYyJHECHHS HA MEBHIA TEPUTOPIl 3a IEBHUM IPOMIKOK 4acy;
y3arajJbHEHHUX JaHUX IPO CKJIaJ] Ta 00CITU 3a0pyaHIOIOUYMX PEUYOBHH.

[Topssnok opradizamii Ta IPOBEAECHHA MOHITOPUHIY 3aTBEPIKEHO
noctaHoBO0 KabOinety MiuictpiB Ykpainu Bia 20 jgumnasa 1995 p. 31 3MiHamu,
BHECEHUMH nocTaHoBOI0 Kabinetry MinicTpiB Big 20 aunss 1995 p.

MiHICTEPCTBO NPUPOAU YKpaiHU 3[1MCHIOE CBOIO JIISUIBHICTH Y Tajys3l
OXOPOHHM BOJAHHUX O0’€KTIB CHUIBHO 3 CAHITAPHO-EMI1JIEMIOJIOTIYHOK CIIYK0010
MO3 VYkpaiHu Ta HOro oOpraHaMM Ha MICHSX Yy YacTHHI JOJep:KaHHS
HOPMAaTHUBIB €KOJIOTIYHOI O€e3neKu Ta IHIIMX TIpaBWJl 1 HOPMAaTHUBIB,
CIIpSIMOBAaHMX Ha 3ano0IraHHs HEraTUBHOMY BIUIMBY Ha 3J0pPOB’S JIHOIEH;
IHIMUMHA ~ JIEp)KaBHUMHM ~ OpraHaMM, a TaKOoX OpraHaMd  MiICII€BOIO

CaMOBDPSIyBaHHS BIJIOBIIHO JI0 3aKOHO/IaBCTBA Y KpaiHHU.
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MicueBl opraHu JI€p>KaBHOI BHMKOHABYOI BJIAJIM KOHTPOJIIOKTH, SK
BUKOHYIOTHCSL 1 JOTPUMYIOTHCS IpaBuUiia MO 03J0POBJICHHIO HABKOJUIIHBOTO
CEpEeIOBMIIA, SK 3AIMCHIOETHCS CaHITapHA OXOpOHA BOJAHUX 00’€KTiB. BOoHHM
3a0€3MeYyI0Th  TIPOBEJACHHS 3aXO0JIIB MO0 OXOPOHHM HABKOJUIITHBOTO
CEpeOBHIIIA.

Po3noauieHa  cucTeMa  KEpyBaHHS — aBTOMAaTHM30BaHAa  CHCTEMa
KEpyBaHHSI TEXHOJIOTIYHHUM IIPOLIECOM, IO XapaKTEPU3YETHCS IOOYI0BOIO
PO3IOAICHOI CUCTEMM BBEJICHHSI-BHBEJCHHS Ta JICLIEHTpaII3aIl€el0 00poOKH
nanux [17].

[Toustrss «po3noauieHa cucreMa kepyBanHs» (PCK) mae Ha yBasi
CUCTEMY, 110 BIAINOBIAAE 3a KOHTPOJIb 1 B13yasl3alili0 IPOMHUCIOBUX IIPOIIECIB,
110 MarTh 3arajbHy 0a3y JaHUX s yIIpaBJIlHHS Ta Bi3yaii3aili (Ha BIAMIHY
BIJ cucTteM, nooymoBaHux Ha ocHOBI SCADA). CnumbHa 0a3a €JIeMEHTIB

CUCTEMH KEpyBaHHs 3a0e3neuye yHiIKalbHICTh 1X onucy y cucteml PCK. e

O3Hayae, 110 KO0 TPU3HAYUTH JaTunKy TUCKY iM'a 110 DT-31, ne Oyae noro
yHIKaJIbHA Ha3Ba, sIka BAKOPHUCTOBYBATUMETHCS, SIK B CUCTEMI Bl3yail3allli, Tak
1 B IPUKJIAJHOMY IIPOrpaMHOMY 3a0€3I1€4Y€HH1, OUIbIIE TOI0, HEMOXKJIMBO Oye
[IPU3HAYUTHU TAKE IM'S, 1HIIOMY €JI€MEHTY. [IpMuuuMHOI0 MOSBU TAKUX CHUCTEM
Oyna mnorpeda 3a0e3leUeHHsT KOMII'HOTEPHOIrO KepyBaHHsA pPoOOTOK Ta
HaJIAITYBAHHSAM aHAJIOTOBUX PETYJISTOPIB.

Kpim Ttoro, koHTposiepu mnoBHOLIHHOI PCK mnoBuHHI 0a3yBaTuch
Ha OolepalIMHuX cucreMax peanbHoro 4acy (OCPY), sxk1 3abe3neuyroTh B
peaJlbHOMY 4acl BUKOHAHHS BCIX 3alJIaHOBAHHUX OIEpaIiid (mporpama HE MOKE
OyTH NPUITMHEHA, HABITh SKIIO IMPOrpaMICT 3pOOUTH IIOMUIIKY ).

Jlonatkosi pucu PCK 1e:

s NporpaMyBaHHsS 3 BUKOPUCTAHHS IIONEPEJHbO BHM3HAYEHHUX
(yYHKII1IOHAJIbHUX OJIOKIB;
. BEJICHHS HA 1H)XXEHEPHIM CTAHI(II MOTOYHOI JOKYMEHTAIIT 1S BCIET

PCK;
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. TpuBaJie 30epiraHHs XpPOHIKU MO/111 (HaBITh POKaAMH );

. HaJJIMIIKOBICTh (3 MIATPUMKOIO PEIUIlKallll) KOMIIOHEHTIB, TaKHUX
SIK KOHTPOJIEPH, 3aCO00U BBOIY-BUBOIY, POOOU1 CTAHIIII;

. MOJKJIMBICTh 3aBaHTa)XEHHS Ta BHECEHHS 3MIH B IIpOTrpaMHe

3a0€31eueHHs 0€3 3YINMMHKU CUCTEMHU (ITPOLIECY);

. epexTuBHE 00CIYroByBaHHs nyxke Beaukux 00'ekTiB (g0 50000
BXOJI1B/BUXO/IB);

o MOJKJIMBICTh OJHOYACHOT'O MPOrpaMyBaHHS 3 JIEKUIBKOX poOOYMX
CTaHI1};

s MOJKJIMBICTh  IAKJIKOYEHHS  PI3HUX  THUIIIB BUMIPIOBAJIbHUX

[IEPETBOPIOBAYIB Ta peali3aliil pI3HUX KOMYHIKAIMHUX CTaHIapTIB.
JIns Toro mo0 MoxxHa OyJi0o KepyBaTH OO€KTaMM TpeOa CTBOPUTH 0a3zy

NaHUX B SIKIM OyJIyTh OCHOBHI ITOKA3HUKH SIKOCTI BOAM. [l kopuctyBaHHS b/l

KOpUCTyBauy IOTPIOHO 3HATH MOBY 3anuTiB SQL Ha piBHI JOCBIAUEHOTO
KopucTyBada. Po3poOka KOMIT F0OTepHO-1HTETPOBAHOI CUCTEMH Ma€ HacaMIIepe/l
CIIPSIMOBYBATHCh HA YCYHEHHS IIUX ITPOOJIEM.

JIJIss BUKOHAHHS SIKICHOI'O aHajl3y CTaHy BOJHHMX OO0’ €KTIB HEOOX1IHO
BUKOHYBAaTH OOpOOKY 3HAYHMX MAacCuBIB JaHuX. Jluiie Tuibku 30epiraHHs
iH(popMalll MpPoO IOKAa3HMKMU SIKOCT1I IIEBHOIO JpKEpesa BOJIOIOCTadaHHS
noTpeOye BEIUKUX 00’ €MIB (PI3UUHOI ITaM’SIT1, HE KOXKY4YU BXKE€ IIPO BUKOHAHHS
HAWTIPOCTILIMHN onepalii 00poOku 1ux gaHux. Bee 11e 3yMoBIroe HEOOX1THICTD
BUKOPUCTAHHS TEXHIYHMX 3aCO01B CEpPEeAHbOI Ta BEJIMKOI MOTY>KHOCTL, a CaMe
KOMIT FOTEPHOI TEXHIKM 3 BEJIMKMM OO0 €MOM IOCTIMHOI Ta OIIEPaTUBHOI
mam’sT1, BACOKOK TaKTOBOI YaCTOTOK POOOTH mpoliecopa Ta 1H.

BupimeHHsIM € TIepeHeCEHHsS OOYMCIIIOBAJbHUX TMOTY>XHOCTEH B
CrellaIbHUM TEXHIYHUM ILEHTP, SKWAM SBJIS€E COOO0K MOTYXKHHUM CEpBEp 3l
3HAYHUM O0OCSTOM >KOPCTKOTO AUCKY IS 30€piraHHs Ta pe3epBYBaHHS JIaHUX,
Ta 3 BUCOKMMH OOYHMCIIIOBAJIbHUMH ITOTYKHOCTSMH JIJISI BAKOHAHHS ONepaliu 3

00poOKHK 1H(OpMaIl Npo CTaH JPKEpena BojomnocTadyaHHs. [Ipu npomy s
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KOpHUCTYBa4d4a JOCTATHBO BCTAHOBHUTH KOMHjIOTep 10 HAKOI'O HiI[KHIO[IeHHﬁ

Internet- Ta mpaioBaTH B SKOCTI KJIEHTCHKOI CTaHIi. 3a3BHYald Takl

KOMIT FOT€PHU 3HAYHO JICHIEBI, HI’)K CEPBEP, a 1X MPOrpaMHE CEPEIOBUIIE J1A€

3MOTY MIATPUMYBATH KJIIEHTCHKY CTAHINIO B HAJESXKHOMY JJIs1 pOOOTH CTaH1 0€3
3aJTyYEHHS CIICIIAJIICTIB B TaTy31 KOMIT FOTE€PHOI TEXHIKH.

[HIIMM HE MEHII BaXXJIMBHUM 3aBJIaHHSIM € OOpoOKa Ta OTpUMaHHS
pe3yJIbTAaTIB 3a JaHUMH, 10 30epiraroThcs B 0a3l. BUkoHaHHS IbOTO 3aBJaHHS
NoB’si3aHe 3 3acTocyBaHHSAM SQL-3anmuTiB 1Jisi OTpMMaHHS TEBHUX BHOIPOK
JaHUX Ta KOHKPETHUX 1X 3HAUYEHD.

YacTo coemiaiicTy 3 SIKOCTI HE€ BOJIOJ1I0Th MOBaMH 3allMTIB. B Takomy
pa3l 3pocTae morpeda B po3poOll mporpamu, sika Ja€ 3MOT'y CTBOPHOBATHU
3allMTH 3pO3YMUIMM KOPUCTYBaudy crocoOoMm 1 3B’sa3yBaTu 3anutu 3 bJl. Lle €

AyKE€ BAXJIMBUM 3aBIaHHSM, TaK SK MOPOCTO 30epiratu 1HpopMaliw 0e3

MOKJIMBOCT] MOJAJIBIIOI 11 OOPOOKM HEMA€E CEHCY 3 OIIAAy Ha OCHOBHY METY
aHa13y SIKOCTI CTaHYy BOJHUX 00’ €KTIB.

Tomy mnpu mnpoeKkTyBaHH1 PO3MOAUICHOI CHUCTEMHU MOHITOPUHTY Ta
KEpyBaHHS SIKICTHO BOJHHUX OO €KTIB BEJMKY YyBary CJjiJ OPUAUIMTH Came
po3po011l 1HTEepdECy, SKUM Ja€ 3MOry KOpUCTyBauy 0Oe3 3HaHb MOBHU SQL
OIpanboOByBaTH 1H(OpMaID, HasiBHY B 0a31 gaHux. lle gocsraerncsa came
PO3pPOOKOIO MPOrpaMHU KOPUCTYBALBKUX 3alIUTIB HA MOBY SQL.

Ak 3ragyBasioch paHille, OJHUM 3 PE3YJIbTATIB POOOTH 3 MOKAa3HUKAMMU
IKOCTI BOJAM € BHMCHOBOK MNP0 IPUAATHICTH BOAU IS IIOJAJIBIIOIO
BUKOPHUCTAHHS.

Takox B1JIOMO, IIO YHMCJIOBAa Ta TEKCTOBa 1H(pOpMAIlls CIIPUMMAETHCS
ripuie, HK Bl3yanbHa. ToMy y mporpamMmi 3a JOINOMOTOK KOJBOPIB Oyie
POOUTHUCS BUCHOBOK, Y BIJAIIOBIAAE TMTOKA3HUK HOPMI

OTxe, TIPOEKTYBAaHHS IPOTrpaMH 3 ypaxyBaHHSIM aHaI3y HaBEICHUX
BUIIIE TPYJHOIIB, 3 SIKUMH CTHKAIOThCS IPUM BU3HAYECHHI SIKOCTI BOJIM, 1€

3MOT'Yy CTBOPUTH HAJAIMHUN Ta 3pYYHUM IHCTPYMEHT OOpOOKM JaHuMX. AHaui3
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ICHYHOUMX KOMIT FOTE€PHO-1HTETPOBAHUX CUCTEM JIJISI OL[IHKHU SIKOCT1 BOJAU

Ha chOoromHimHIM J€HL BXE€ ICHYIOTb JOCHUThb MOTY)KHI CHCTEMH JIJIs
aBTOMATH3AalIll aHa3y IKOCT1 Boau. Po3risinemo cuctemy WEAP.

Cucrema WEAP

Water Evaluation And Planning (WEAP) - llnanyBaHHsi Ta oOIllHKa

BOJIHUX PECypcCiB) SBJsE€ CO00I KOMII'HOTEPHY CHCTEMY, OpPIEHTOBaHy Ha

[IAPOKE KOJO KOPUCTYBAylB, 1 BUKOPHUCTOBYE IHTETPOBAHMM MIAXIA IO
NJaHyBaHHS BOJAHMX pecypciB. WEAP € KOMITIOTEpHOK CHCTEMOK JIs
IHTETPOBAHOI0 IUIaHYBAHHS BOJHHUX PECypCiB 1 HaJaHHS JIOIOMOIH
kBasikoBaHuM (paxiBusgM. WEAP Bosioale BUpa3HUM, THyYKUM 1 JPYXKHIN J10
KOpUCTYBaya CEPEIOBUILEM VIIPABJIIHHSI BOJHUMHU pecypcaMu Ta aHall3y
pe3yJibTaTiB. 3pOCcTaroue 4uciio npogecionams 3Haxoauts WEAP kopucHum
JNOTIOBHEHHAM JI0 1X HAa0Opy mozeneu, 0a3 JaHMX, CJICKTPOHHUX TaOJHWIlb Ta
IHIIIOT'O MPOrpaMHOro 3a0e3neueHHs KOMIT'IOTEpIB [4].

MoxauBocti cuctremu WEAP. YnpasmHHS BOOZHUMHU pecypcaMu
MpUBEPTAE BCE OUIBIIY yBary rpoMajicbKocTi. Po3moaln oOMeXeHUX BOJHHUX
pPECYPCIB JJIsl CUIbCbKOIOCIIOAAPCHKOTI0, KOMYHAJIbHOI'O KOPUCTYBAHHS IO/ 3
MATAHHSAMU JIOBKULISL TENEp BUMAarae MmOBHOIO B3aEMHOIO OOJIIKY HAasiBHOCTI
BOAU, MOTPEO y BOJ1, SKOCTI BOAU Ta IHIIUX EKOJOIIYHUX XapPaAKTEPUCTHUK
Boau. CHUCTEMA TUIaHYBAHHS Ta OLIIHKM BOAHUX pecypciB, a0 WEAP, cTtaBUTH
CBOIM 3aBJIaHHAM OO'€JHATU BUILEHEPETIYEH] ACIEKTH B MPAKTUYHY, MPOCTY
MOJEIb JJII 1HTerpOBAHOI'O IIJIaHYBaHHS BOAHUX pecypciB. WEAP
po3poonenur B Stockholm Environment Institute's US Center [6].

Ocob6mauBocTi cuctemMu WEAP:

- IHTErpOBAHUM MIJAX1J: -3aCTOCOBYETHCS  YHIKAJIbHUM  IMAX1A IS
3JIIMCHEHHSI 1HTETPOBAHMX 3aXOJIB IOJAO YIPaBJIIHHS BOJHUMH
pecypcaMu.

- 3allydeHHS 3alllKaBJeHMX 0cC10: 1po30opa, 3po3yMila CTPYKTypa

IIPOrpaMHOro 3a0€3IMEUYEHHS IPUBEPTAE PIZHUX KOPHUCTYBA4YlB CBOEKD
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BIZIKPUTICTIO.
® Boanuii bananc: 0a3a gaHux 3a0e3reduye po3paxyHKH BOJHUX

OajaHC1B, MIATPUMYOYHN 0ajlaHC MacH IIPH PO3paxyHKY IEPEMIIICHHS BOJU B/l

JPKEpEIT 0 CIOKKUBAYIB 110 3B'sI3KaX-JyraM B apXITEKTypl PIUKOBOT MEpPEXKI.

® IMITAlIAHI ~ MOJKJIMBOCTI:  BUPOOJIIIOTBCS  OOYMCICHHS 3

ypaxyBaHHSIM BHUMOT JI0 BOJH, HAJAXOJHKEHb BOJIM B PIYKOBY MEPEXKY, PYyXYy
BOJM, (PUILTPYBaHHS BOJM, MEJIIOPATUBHUX HOPM II1JI KOHKPETHI KYJIbTYpPH,

BUTpPAYaHHS BOJM 1 i1 HAKOIMYEHHS, OCBITH 3a0pyJHEHb, OUYMILECHHS, 3MIHHU

SIKOCTI BOJIM MPH PI3HUX TIIPOJOTIYHUX CIEHApISAX 1 MOJITHKHA B YIPABIIIHHI
BO/IOIO.

@ PI3HOOIYHICTh  CIICHApliB:  BPAXOBYEThCS  IIOBHUM  CIEKTP
MOXJIMBOCTEN B YIPaBIIHHI BOJIOK, OEpeThCs B PO3pPaxyHOK OaratoriiiboBe
BUKOPUCTAHHS BOIU.

® OpYyKHINA 1HTEepdeic: rpadiunui: 1HTEpdeiic 3 onmierw "drag and
drop”, mo mMiTye rpadiuHuil 1HTEPPEUC BOIHOI CUCTEMHU, TO3BOJISIE JIETKO
CTBOPIOBATA MOJI€N1, 3MIHIOBAaTH MOJEI1 1 BHUXIJAH1 JaHl, OTPUMYBATHU

pEe3yJbTATU Y BUTJIAJI1 KapT, rpadikiB 1 TAOJIULb.

o MOJEJIb IHTErpamii: IATPUMYE psaag  MOJENed Ta  1HIIUX
nporpamMHux npoaykTtiB, Takux sk QUAL2K, MODFLOW, MODPATH,
PEST, Excel 1 GAMS [6].

WEAP 3acHoBaHuii Ha 0a30BUX IPUHIUIIAX BOJHOTO OalaHCy 1 MOXKE
OyTH 3aCTOCOBAaHHUM J0 KOMYHaJIbHHX Ta CLIbCBKOIOCHOAAPChKUX CHCTEM,

OANMHHUYHHUM BO,[[O,HiJTElM a0o 10 TPAHCKOPAOHHHX piIIKOBHM CUCTCM.

bineme Toro, WEAP moxe 1MITyBaTH IIUPOKUM CIHEKTP MPUPOJHUX 1

IITY9HO CTBOPEHUX OCOOJUBOCTEH IIMX CHUCTEM, a TaKOX JIOI[OBOI BIJTIK,
OCHOBHHUM TIOTIK, HAKOIMMYEHHS 1 PO3BAHTAXXECHHS 3amaciB MIJ3€MHUX BOJ Bl
OMaJiiB; BHYTPICEKTOPHUM aHajl3 BUMOT BOJOCHOXKMBA41B;, BOJ030€pEKEHHS;
BOJHHUM KOJEKC MpaBWi 1 3aJaHl T[PIOPUTETH, PEXKUM PETryIHOBAHHS

BOJIOCXOBHMII, T'€HEpallll0 EJIEKTPOEHEPrli; pyX 3a0pyaHEeHb 1 SKICTh BOJU;
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BU3HAYCHHS CTIMKOCTI 1 BUMOTH €KOJIOTTYHUX CHUCTeM. Moayiab (p1HaHCOBOTO

aHa13y JI03BOJISIE KOPUCTYBA4YEBl IIPOBOJAUTH PO3PAXYHOK CITIBBIJHOIIECHHS

NOXO/I1B JI0 BUTPAT NIJISIXOM MOPIBHSIHHS PI3HUX MMPOEKTIB.

CucremMa J103BOJISIE OIIHIOBATH PI3HI THIIM JPKepen (TaKuxX SK PIYKH,

CTPYMKH, MIJ3€MHI BOJH, O3€pa 1 BOJOCXOBHIIA, ONPICHIOKYI CTaHIIIl),

BIJIBEJICHHS BOJM B OYMCHI CIIOPYAM; BPaXxOBYBaTHM BHMOTHM Ha BOAY, OCBITa

3a0pyIHEHb 1 €KOJIOTIK0 BOJHUX 00'ekTiB. CTpyKTypa AdaHUX 1 PIBEHb

neTrajizaili MOXKyTh OyTH JIETKO 3MIHEHI IT1J] BUMOTH 1 HAsBHICTh JAHMX JJIS

KOXXHOT'O OKpPEMOI'0 BUIIAJIKYy Ta aHaI3y [6].

PobOora 3 WEAP B 0OCHOBHOMY BKJIFOUYA€ K1JIbKA KPOKIB:

- TIONEPEHE BU3HAYEHHS: MPOMDKOK Xacy, IPOCTOPOBI MEXI,

KOMIIOHEHTH CUCTEMU, KOH(ITypaLis [OCTaBICHOI IPOOJIEMH.

MOTOYHI PO3paxyHKHU: OIJISJI pEeaibHUX BUMOI Ha BOAY, KUIBKICTH 1
AKICTh 3a0pyJIHEHb, XapaKTEPUCTUKA PECYypCiB 1 JpKEpen s
NOCHIKYBaHOI cucteMu. Bce 1e mMoxe OyTH pO3IVISIHYTO —SIK
Kaja10pyBaJibH1 YCTAHOBKM JI0 MOOY10BU J10JaTKa, 0 IMITY€E MTOBEIIHKY
pPO3pPaXyHKOBOI'O 00'€KTA.

CLieHapll: YCTaHOBKA JIEKUJILKOX aJIbTEPHATUBHUX BapP1aHTIB MaOyTHBHOI
MNOJITUKM YIIPABIIIHHS, 1[1H 1 KJ11MaTy. BoHa MOXe 3auinaTu, HaopuKJIai;
YMOBH BOJIHUX (DaKTOP1B, BOAOIIOCTAYAHHS, T1APOJIOTIIO 1 3a0pYIHEHHS.
pO3paxyHKH: CLIEHAp1l MOXYTh OYTH CTBOPEHI 3 YpaxXyBaHHSAM BOJHOIO
OOCTATHOCT1, IIH 1 J0X0ay. BoHM MOXyThb OyTM CHIBBIJHECEH1 3

BHUMOI'aMH HABKOJIMIIIHLBOI'O CCPpCIaOBHIIA 1 qY [TTUBICTIO 10

HEBU3HAUYEHOCTI1 Yy BXIJIHUX JaHuX [6].
[Tpuknaau anam3y cueHapliB 3 gonomororo WEAP

AHam3 creHapiiB € roaoBHOK ocobmuBicTio WEAP. Cuenapii

BUKOPUCTOBYIKOTBHCA JIA BHUBYCHHA MO,HE?Hi 3 BCIIMUHC3HUM ,.[[iaHEBOHOM "U_IO,

AKIO":

- 0, SIKIIO BIAOYAETbCS 3pOCTAHHSI HACEJICHHS 1 3MIHATHCS
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€KOHOMIYHI XapaKTEPUCTUKHU?

: 0, SKIOIO  3MIHATBCS  MpaBUjIa  PEryJHOBAaHHS  CTOKY

BOJOCXOBHUIIAMU

: 10, SKIIO TIPYHTOBI BOJAW OyJIyTh BHKOPHUCTOBYBATHUCS B
OUIBIIIOMY

00cs317

- 1110, SIKIIO OYyAyTh 3aCTOCOBAaHI BOA030€pIrardl TeXHOJIOT1i?

: [0, SKIIO BHUMOTH JI0 HABKOJHWIIHBOTO CepeaoBUIIA OyayThb
IIOCUJIFOBATUCS, CTAHYTh OLIBII )KOPCTKUMU?

- [0, SKIO0 OyAyTh BHUKOPHUCTAHI 3axXOJM MO0 3anoOlraHHs
HaJIXO/KEHHS IIOBEPXHEBUX BOJ Y M1J13€MHI1 BOJIH1 TOPU30HTHU?

- o, SKIO OyayTh 3acTOCOBaH1 mporpaMu 0aratopa3oBOro
BUKOPHUCTAHHS BOJIU?

- 10, SIKIIO OyIyTh 3aCTOCOBaH1 OLIbII €(PEKTHUBHI TEXHOJOII B

Ipuranii?

: o, SKIIO Oyae MOpoBeJeHa 3MIHA ClLIbCHKOTOCHOAAPCHhKUX
KYJIbTYp?

- 1110, SKIIO KJIIMAaTU4YHI1 3MIHU OyAyTh BIUIMBATH HA HAJXO/PKECHHS 1
CITO>KHUBAHHS BOIU

- SIK 3a0pyJIHEHHSI B BEPXHIM 4YaCTUH1 PIKM BIUIMBAIOTh HA SIKICTH
BOJIA B HUXKHIU TeUll?

- SIK 3M1HA Y 3€MJICKOPUCTYBAHH1 Oy/1€ BIIJIMBATH HA PIYKOBUM CTIK?
6]

Jloctyn o niporpamu moaenoBanass WEAP

CrokroabMcbkui IHCTHTYT HaBkoiumubsoro CepenoBuiia - I'OJIOBHA
opraHizamis 3 po3pooku WEAP. ['iaposioriyHUM 1HXEHEPHUM ILEHTPOM
USArmy Corps of Engineers Oynu npodiHancoBaHl 3Ha4H1 BJAOCKOHAJICHHS

nporpaMu. Bennuesna KiabKICTh opradizaiii, Bkiaodaro UN, CsitoBul baHK,

USAID, US EPA, IWMI, Water Research Foundation (panime AwwaRF) 1
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['modansHuil oA 1HPpacTpykTypHu SMNOHII, 3aTPUMYIOTh PO3BUTOK IPOEKTY
WEAP. Ockinbku WEAP Oyna 3actocoBaHa JJisi OLIHKA BOJHHUX PECYPCIB Y
NecsATKaxX KpaiH, TO 1ICHY€E CIIMCOK aKTMBHMX KOPHMCTYBAylB 3 PI3HUX KpaiH, 5Kl
MOTJIM O OyTH KOPHUCHI JIUIS 3/TIMCHEHHS KOHCYJIbTaIlIH.

[Iporpama MojaenrOBaHHS MOX€ OyTH 3aBaHTa)ke€Ha 3 CauTy

www.WEAP21l.org. Jlngs pobotu 3 mporpamMord IOTPIOHO  TApoOJb

PO3LIUPEHOTO KOPUCTYBAHHS, SKAM MOXE OyTH OTpUMaHUM OE3KOIITOBHO
rpoMa/iiHaMH OKpEeMHUX KpaiH [6].

XMapHl OOYMCIEHHS - L€ MOJEJIb HAJAaHHSA 3PYYHOIO0 MEPEKEBOIO
JOCTYIly B PEXKHUMI «HA BUMOTY» J10 KOJIEKTUBHO BUKOPUCTOBYBAHOTO HAOOPY
HaJIAalLITOBYBAaHUX OOYMCIIIOBAJIbHUX PECYpPCIB (HANPHUKIIAI, MEPENK, CEPBEPIB,
CXOBHIL| JAHUX, JOJATKIB Ta/ad0 CEPBICIB), SIKI KOPUCTYBa4 MOXKE ONEPATUBHO
3a1STH T1J1 CBOI1 3aBJaHHS 1 BUBUIBHATH NPU 3BEJCHHI 10 MIHIMYMY 4HCla
B3a€EMO/IIM 3 MOCTAYaJIbHUKOM IIOCIYTd a00 BJIACHMX YIIPABIIHCBKHUX 3YCHIIb.
[1s Mopens copsMOBaHa Ha IJABUIIEHHS JOCTYIHOCTI OOYHCIHOBAIBHUX
pEeCypciB 1 Ja€ MOXJIMBICTh BHUKOHYBAaTH PO3pPAXyHKH, 110 NOTPEOYHOTH
MOTY>KHUX TEXHIYHUX PECYPCIB Y BIIJAICHOMY PEXKUMI.

PuHKOBa 4YacTKa XMapHUX CEpPBICIB 1 IJIATOOPM IIOCTIMHO 3POCTaAE
3aBJISIKU PSAAY IepeBar JJjis 3BUYalHUX KOPUCTYBA4lB 1 OpraHi3auii. B ocTtaHH1
pPOKM BCE€ OUIbIIE KOMIAHIM, SIKI 3aMMarThCid PO3pPOOKOK 1H(OpPMALIMHUX
CUCTEM OOYHCIIEHHS, OPIEHTYIOThCS HaA TMOAAJBIIMKA PO3BUTOK caMe B cdepi
XMapHUX cepBiciB. Lle Hamae MOXIIMBICTL BHOOPY HaMOUIbII OONTHUMAJILHOIO
PIIIECHHS JIJIs KOHKPETHUX IJIEH KIHIIEBOIO KOPUCTyBauya XMapHUX CEPBICIB.

Tomy 3acTOCYBaHHSI XMApHUX TEXHOJIOTINA A€ MOXKJIMBICTh BUKOHYBATH
aHal3 SKOCTI BOJAM B Ja0OpaTOPHHUX YMOBaX, KOJHM OOYHCIIHOBAJIbHI
MO>KJIMBOCT] HassBHOT'O B JIJaOOpaTopli 00J1agHaHHS 0OMexeH! [7].

[IepeBaramu BUKOpHUCTAaHHS XMapHHUX CEPBICIB € HACTYIIHI:

- MpyU  BUKOPUCTAHHI  XMApHUX  OOYHCIIEHb,  CIIO)KHWBAYl

IHPpOpMALIHHUX TEXHOJIOTIM MOXYTh 1ICTOTHO 3HM3UTU KaIllTajbH1 BUTPATH Ha
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MoOyJIOBY LIEHTPIB OOpPOOKH JIaHMX, 3aKYMIBJIK CEPBEPHOr0 Ta MEPEKEBOIO

oOjaJiHaHHS, amnapaTHUX 1 IIPOrpaMHMX pIIIeHb 1IOA0 3a0e3INeYeHHS

OE3MepepBHOCTI 1 Mpale3daTHOCTI TaK SK 11 BUTPATH IIOTJIMHAKOTHCS
MPOBaAAEPOM XMAPHUX TTOCIIYT.
- MOJKJIMBICTh ~ THYYKOI'O  HaJlalITyBaHHS  OOYMCIIIOBAJILHOIO

CepeNoBHINA BIAIOBIAHO JI0 MOCTABJICHUX 3a7a4. TpuBajIui 4yac moOy/10BU Ta

BBEJICHHS B €KCILTyaTallll0 BEJIMKHUX 00'€KTIB 1H(PACTPYKTYpH 1HHOpMALIHHUX
TEXHOJIOT1M Ta BUCOKA 1X IMOYATKOBA BaPTICTh OOMEKYIOTh MOKJIUBICTh THYYKO
pearyBaTd Ha MNOTPEOM PHMHKY, TOAl SK XMapHl TEXHOJOI1l 3a0€3[e4yIOTh
MOXJIUBICTh MPAKTUYHO MUTTEBO pearyBaTh Ha 30UIbIICHHS MOIKUTY Ha
00YHCIIFOBaIbHI1 TTOTYKHOCTI.

- palioHajbHa oOmJiata mociyr, ado sK 11 Ha3uBaKTh «IUlara 3a

BUKOPHUCTAHHS». 3a3BMYaid 3a OJIMHMIIKD BHUMIPY 4Yacy pOOOTH MNPUNMAETHCS

XBHJIMHA UM T'OJIMHA KOPUCTYBaHHS pecypcamu. IIpu omiHI 00CATIB JaHUX 3a
OJIMHUIIIO BUMIPY IPUHUMAETHCS MErabauT, 1Mo 30epiraetbCca. Y bOMY BHMAJIKY
KOpPUCTyBau OIUIadyye PpiBHO TOM 00CIr pecypciB, SKHM 1M pealibHO
BUKOPUCTOBYBABCS MPOTITOM IIEBHOTO 4Yacy.

- [LIBUJIKE HAJAHHS MOCIYT Ta JOCTYII 10 PECYPCIB B OY/b -IKOMY
MICIII 1 B OyJIb-SIKMM 4ac.

Henoku BUKOPUCTAHHSL XMAPHUX CEPBICIB:

- npo0OJsiemMa OE3MEKU JaHUX.

- XMapHl OOYMCJIEHHSI BHMCYBAKOThb BHCOKI BHMOI'M [0 SIKOCTI
KaHaJIB 3B'SI3KY, SIKI TAPAHTYKOTh MOBCIOJIHUM SIKICHUM JOCTYII B IHTEpHET.

- npoOjieMa  CTBOPEHHS  HEKOHTPOJBbOBAHMX  JaHUX,  KOJIU
IH(popMallisl, 3aJMIlIeHa KOpPUCTyBadyeM, Oyae 30epiraTtucs pokamu, adbo 0e3

MOTro B1IOMA.

He 3Bakaroum Ha BKa3aH1 HEJOJIKHM, 0araTo €KCHepTiB BBaXKarTh, IO
nmepeBard 1 3pPYyYHOCTI TMEPEBAXYHOTh MOXKJIHMBI PHU3MKHM BUKOPHUCTAHHS

MOA10HUX CEPBICIB.
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JImsi BMKOpHMCTaHHS XMAapHMX CEPBICIB B PO3MNOJAUICHIM CHCTEMI

MOHITOPHUHIY Ta KEPyBaHHS SKICTbIO BOJHUX OO0’€KTIB MOXXKHa IIITH JIBOMA

IUIIXaMH: BUKOPHCTATH OJUH 3 BXE ICHYOUMX XMapHUX CEpBICIB abo
CTBOPHUTH BJIACHY MOJIEb XMApPHUX OOYHCIICHb.

[HpopMmaliiiHOIO Ha3MBA€ETHCA CHCTEMa, MPU3HAYeHa I 30epiraHHs,
MOIIYKY 1 00OpoOKH 1H(OpMaIll B CYKYITHOCTI 3 JIFOACBKUMH Ta TE€XHIYHUMU
pecypcamu. IHdopmarmiiiHa cUcTeMa MpU3HAYE€HA IS CBOEYACHOIO
3a0€e3MeUeHHs CIICIIAIICTIB HAJICKHOI 1H(OpMaIl€r0, TOOTO 11 3aJ0BOJICHHS
KOHKPETHUX 1H(OPMAL[IMHUX IOTPEd B paMKax II€BHOI IIPEIAMETHOI 00JIaCTl,
Ipyd UbOMY pPE3YyJbTaTOM (PYHKIIOHYBAHHS 1HQOpPMALIMHUX CUCTEM €
1H(popMallliHa TIPOAYKI(IS - JOKYMEHTH, 1H(POpMaL(liiH1 MAaCUBH, 0a3M JJaHUX Ta
1H(popMaIliHI mocayru [ 7].

Ha chOorosHi roJoBHUM TE€XHIYHHUM 1HCTPYMEHTOM OOpOOKHU 1H(opMalili

€ MEepCOHAJIbHUM KOMM'IOTEp. BUIBIIICTE CcydacHUX 1H(pOpMAIIHHUX CHCTEM

CIYTYHOTB JIJII OOPOOKH 1 TIEpEeTBOPEHHS HEe 1H(popMaliii, a JaHux. Tomy 4acTo
1X HA3UBAKTh CUCTEMaMH OOpPOOKHU JaHUX.

B ocHOBy Oyap-sikOo1 1H(MOpMALIIKHOI CHUCTEMHM IIOKJIAA€HO TpH
[IPUHLIUIIN:

- PUHLIMI IHTErparli;

- [IPUHLIUIT CUCTEMHOCTI;

- PUHIIUIT KOMIUIEKCHOCTI.

[IpuHIMI 1HTErpaill moJjsrae B Tomy, 0 O0OpoOJItOBaH1 JaH1, OJHOIO
pa3y BBEJCHI B CHUCTEMy, 0araTopa3oBO BHUKOPHUCTOBYIOTBCS I BHUPIIICHHS
BEJIMKOI KUTLKOCTI 3aB/1aHb.

[TpyHIUIT CUCTEMHOCTI MoJjsrae B oOpoOIl JaHUX B PI3HMX aCMEKTaXx,

mo0 oTpumaty 1H(OpMaIi, HEOOXIJHY [JIs NPUMHATTS pPIIICHL HA BCIX
PIBHSIX YIIPABIIIHHS.
[TpyHIMIT KOMIUIEKCHOCTI TIOJISIra€ B MEXaHI3allli 1 aBToOMaTu3allll

MpOLICAYp IIEPETBOPEHHSI JIaHMX Ha BCIX eTanax (PyHKI[IOHYBaHHS
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1IHpOpMAIIHHOI CUCTEMH.
[TonsaTTs 1HGOpPMALIIMHOT CUCTEMHU IHTEPHPETYIOTH MO -pi3HOMY. JJOCHUTH

IIAPOKE PO3YMIHHS 1H(OPMAILIMHOT CUCTEMHU Iiepeadadae, mo il HeB1J'€MHUMHU

KOMIIOHEHTAMH € JIaHl, TEXHIYHE 1 MporpamMHe 3a0e3MeueHHs, a TaKOoX
MepcoHaJl 1 OpraHi3aiiiHl 3aX0/Iu.

Cepen BUEeHUX B Tajy3l 1HQOpMATUKH, HAMOUIBII IIMPOKE BU3HAYECHHS
1HpopMmaliriHoi cuctemu gae M. P. KoraaoBcbkuii, Ha JyYMKY SIKOTO B IIOHSITTS
IHpOpMALIHHOI CUCTEMH KpIM JaHUX, MPOrpaM, anapaTHOro 3a0e3INedYeHHs Ta
JIIOJICBKMX PECYPCIB CJI1JI TAaKOK BKJIFOYATHM KOMYHIKALIMHE O0JaJHaHHS,
JIIHTBICTAYH1 3aCO0U Ta 1H(OpPMALIIHI PECYPCH, SIKI B CYKYITHOCTI YTBOPIOIOTH
CUCTEMY, 110 3a0e3reuye MATPUMKY JUHAMIYHOI 1H(POpMALIIHOT MOAEIL JJIs
3aJ0BOJICHHS 1H(DOPMAIIMHUX TTOTPEO KOPUCTYBAYIB.

binbm By3bKE€ PO3yMIHHS 1H(POpMAIIMHOI CUCTEMHM OOMEXYE 1i CKJan
JaHUMH, TIporpaMaMy Ta arnapaTHUM 3a0e3nedeHHsM. I[HTerpamis Iux
KOMITOHEHTIB JIO3BOJISIE aBTOMATU3yBaTH MPOILECH YIPABIIHHS 1HPOPMAIIIEIO 1
[UJIECOPSIMOBAHOT  JIISUIBHOCTI  KIHIIEBMX KOPHMCTyBauiB, CHPSIMOBAHOI Ha
OTpUMaHHS, MoAu(IKaLllO 1 30epiranHs 1Hpopmariii [8].

Y AsIbHOCT1 OpraHizamll 1H(opMalliHa CUCTEMA PO3MJISIAETHCS SK
IporpaMHe 3a0€3I€YeHHs, 110 peajli3ye AUIOBY CTpaTeriro opradisamii. I[Ipwu
[[bOMY XOpOIIOK MPAKTUKOK) € CTBOPEHHS 1 PO3rOPTaHHSA €QUHOL
KOPIOPATUBHOI 1H(MOPMAIIMHOI CUCTEMH, IHO0 3aJ0BOJIbHAE 1H(POpPMALIIHI
noTpeOu BCIX CIIBPOOITHUKIB, CIYy»XO0 1 miapo3aunB opranizamii. OgHak Ha
MPAKTHUI[l CTBOPEHHSI TaKOl BCEOCSHKHOI 1H(OpPMAIIMHOI CHUCTEMH 3aHAATO
CKJIaJIHO 200 HaBITh HEMOKJIMBO, BHACIIJOK YOTO Ha IMIIIPHUEMCTBI 3a3BHYaAM
(YHKIIOHYIOTh K1JIbKa PI3HUX CHUCTEM, K1 BUPIIIYIOTh OKPEMI I'pyId 3aB/IaHb:
YyIIPaBJIIHHS BUPOOHUIITBOM, (p1HaHCOBO-TOCIIOJAPCHKA TISTIBHICT,
eJIEKTPOHHUM JOKYMEHTOooOIr 1 T.A. YacTuHa 3aBjaaHb OyBa€ «IIOKPHUTa»
OJJHOYACHO JI€KlJIbKOMa I1H(pOpMALIMHUMHU CHUCTEMaMH, 4YacTHHA 3aBJaHb -

30BCIM HE€ aBTOMAaTM30BaHa. Taka cuTyallls OTpuMalia Ha3BY «KJIANTHKOBOI
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aBTOMAaTH3AIllI» 1 € JOCUTh TUIIOBOI ISl OaratboX MIANPUEMCTB [8].

[Tpu knacudikami 1HGOpMALIMHUX CHUCTEM TPAJUIIMHUMH € TakKl
KJIaCH(1KAI1iiH1 O3HAKH:

- KJacu@ikaiis 1HGOpMaIIMHUX CUCTEM 3a apXITEKTYPOIO;

- 3a CTYIIEHEM aBTOMAaTH3aIlli;

: 3a XapaKTepoM 00pOOKH JTaHUX;

: 32 C(PEpOIO 3aCTOCYBAHHS;

- 3a MacIITaOHICTIO.

Po3ristHeMO O1Ibl1 JOKJIAAHIIIE KOXHY KJIACU(DIKALIMHY rpymy [8]:

1. 3acryneHem po3noAUICHOCT] (apXITEKTYPOIO) PO3PI3HAIOTH:

- HacTulbH1 (desktop), abo JiokanbH1 1H(OpPMALIIAHI CUCTEMH, B
skux BCl KoMnoHeHTH (b, CYDbBJ, kI€HTChbKI NporpamMu) 3HaAXOAATHCI Ha
OJJHOMY KOMIT'FOTEDI;

- po3noauieHl (distributed) 1H(pOpMalIiHI CHUCTEMH, B SKHX
KOMITOHEHTH PO3MO/AICH] IO AEKIIBKOX KOMITFOTEPIB.

Po3nojaineH1 iHgpopMaliiiiHl CHCTEMH, B CBOIO UEPTy, MOAUISIOTh HA:

- (hai-cepBepH1 1HQOPMAL[IIHI CUCTEMU (IHMOPMALIMHI CUCTEMHU 3
ApPXITEKTYPOIO «(auii-cepBep»): 0a3za JaHUX 3HAXOAUTHCS Ha (ailjoBOMYy
cepBepl, a CYDB/] 1 KIIIEHTCHKI IpOoTrpaMu 3HAXOAAThHCS Ha pOOOYMX CTAHIISX;

: KJIIEHT-CEPBEPH1 1HPOPMALIMHI CUCTEMHU (1H(MOPMALIHI CUCTEMU
3 apXITEKTYpPOK «KIIEHT-cepBep»): 0Oasza manux 1 CYDbBJ] 3naxomsatbcsa Ha
CEpBEPI, a HA pOOOUYMX CTAHIISAX 3HAXOASATHCS TIIBKH KI1€EHTCHK1 IPOTrPaMH.

Y cBOMO 4epry, KI€EHT-CEpBEpHI 1H(POpMAallliHI CUCTEMH MOAUISIOTHL Ha
JIBOJIAHKOBI 1 0araTtoJaHkoBl. Y [BOJIAHKOBHX 1H(pOpMALIMHUX CHCTEMax
BChOI'0 JiBa THUMHU «JIAHOK»: CEpBEp 0a3M JaHMX, Ha SIKOMY 3HaxoJsaThCs B/l 1
CYbBJl (back - end), 1 poOo4l cTaHIli, HAa SKUX 3HAXOISTHCS KIIIEHTCHKI
nporpamu  (front-end). Kmentceki mnporpamm 3Beprarothess 10 CYDBJ]
Oe3rnocepeHb0. Y 0OaratolaHKOBHUX 1H(MOPMAILIMHMX CHCTEMax Jd0JarThCs

MPOMIKHI «JIaHKW»: cepBepu noaatkiB (application servers). IIpu3naueHi g
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KOpHMCTYyBaua KJIIEHTCHKI IporpamMu He 3BepTaroThesa 10 CYDB/I 0e3nocepeiHno,
BOHHM B3a€MO/IIIOTH 3 MMPOMIKXHUMU JIaHKaMH. THUIIOBUH NPHUKJIaJ] 3aCTOCYBAHHS
TPUJIIAHKOBOI apXITEKTYpH - Cy4dacH1 BeO-J10/IaTKH, 1110 BUKOPUCTOBYIOThH 0a3u
naHux. Y Takux pojatkax kKpiM JaHku CYDBJl 1 KIEHTCHKOrO JIaHKH, IO
BUKOHYETBCS B BeO -Opay3epl, € sk MIHIMyM OJiHa NPOMDKHA JaHKa - BEO-
CEpBEP 3 BIANOBIIHUM CEPBEPHUM IIPOTPAMHHUM 3a0€311EUCHHSIM.

2. 3a CTyIleHeM aBToMaTu3allll 1HpOpMaIliiHl CUCTEMHU AUISATHCS Ha:

- aBTOMATH30BaHI1: 1HQOPMaI[IFHI CUCTEMH, B SIKUX aBTOMaTH3allls
MOK€ OYyTH HEMOBHOIO (TOOTO MOTP1IOHE NOCTIMHE BTPYYaHHS IEPCOHAITY);

- aBTOMATU4HI: 1H(OpPMALIKHI CUCTEMHU, B SAKUX aBTOMATHU3aLlsA €
[IOBHOIO, TOOTO BTpPyYaHHS IIEPCOHAIy HE MOTPIOHO ab0 IOTPIOHO TLIBKH
EI1130IUYHO.

«PyudH1 1HpopmamiiiHl cuctremMu» ( «0e3 KOMITIOTepa») ICHYBaTU HeE
MOXKYTb, OCKIJIBKHM 1CHYI0Y1 BU3HAUECHHSI BKa3yIOTh Ha 000B'I3KOBY HAsIBHICTh B
cknaal 1HMOPMAIIMHOI CHUCTEMH amapaTHO-TIPOrpaMHUX 3aco0iB. Tomy
MOHATTS  «aBTOMaTH30BaHa 1H(oOpMaIlliiHa CHUCTEMa», «KOMII'HOTEpHA
iH(popMaLliiHa CUCTEMa» 1 MPOCTO «IH(OpMaLliiHA CUCTEMA» € CUHOHIMAaMH
[8].

3. 3a xapakTepoM 00poOKH JaHuX 1H(popMalliliHI CUCTEMH JUISATHCS
Ha:

- 1H(OpMaIL1MTHO-0BIIKOBI, a00 1H(pOpMAaIIITHO-TIOIIYKOBI
1H(OpMAL[1iH1 CUCTEMH, B SIKMX HEMA€E CKJIQJHUX AJITOPUTMIB OOPOOKH JAaHUX,
a METOI CUCTEMH € IOIIYK 1 BHa4ya 1H(hopMalili B 3py4HOMY BHUTJIS];

- IHpopMalLlliHI CUCTEMHM OOpOOKM pJaHuxX, a0o0 BHpIIIAILHI
IHpOopMaIllliHl CHUCTEMH, B SKHX JaHl MIJJaThCa 00poOIl 10 CKIaJHUM
anroput™MaMm. [0 TakuxX CHCTEM B MEpIIy 4Yepry BIJHOCATh aBTOMAaTH30BaHI
CUCTEMHM YIPABJIIHHS 1 CUCTEMH IMATPUMKH IPUUHSTTS PIIICHD.

4. 3a cdeporo 3acrocyBaHHsA. OCKUIBKM 1H(pOpMAILIHHI CHUCTEMU

CTBOPIOIOTHCS JJ1s 3aJI0BOJICHHS 1H(QOpMALIMHUX MOTPEO B paMKaX KOHKPETHOI
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MpeIMETHOI 00J1acTl, TO KOXXHOI NMpeJIMETHOI 00JjiacTi (cepu 3acTOCyBaHHS)
BIJITIOBIZIA€ CBIM TUI 1H(QOpMaIiiiHl cucteMu. IlepepaxoByBaTu BCI 11 TUIIM HE
MAa€ CEHCY, TaK SK KUIBKICTb NPEAMETHHX O0JIacTeM BeEJIHMKa, ajieé MO>KHa
BKa3aTH B SKOCTI MPUKJIAAy HACTYMHI THUITH 1HQOPMAIIIMHAX CUCTEM:

- €KOHOMIYHa 1H(popMalliiHa cucTteMa - 1H(popMaliiiHa CUCTEMa,
MpyU3HAYCHa /)11 BUKOHAHHS (DYHKIIIM YIIpaBJIIHHS HA ITIIPHUEMCTBI;

- Meau4Ha 1H(popMaliiHa cucremMa - 1H(opmMallliHa CcucTema,
NpU3HA4YCHa IS BUKOPUMCTAHHS B JIIKYBaJbHOMY a00 JIIKYBaJbHO -
PO UIAKTUYHOMY 3aKIaIl;

- reorpadiuia 1H(popmaliiHa CUCTeMa - 1H(OpMALIliHA CUCTEMA,
o 3abesrneuye 301p, 30epiraHHs, O0OpoOKy, MAOCTYyH, B1IOOpaXKEHHS 1
MOLLIMPEHHS TPOCTOPOBO-KOOPIMHOBAHUX JaHUX (IIPOCTOPOBUX JIAHUX).

5. 3a OXOIJICHHSIM 3aBJIaHb (MacIITa0OHOCT1):

: nepcoHanpbHa IC mnpu3HadyeHa Ui BUPIIICHHS IMEBHOIO KOJa
3aBJAaHb OJIHY JIIOJUHY;

: rpynoBa IC opleHTOBaHa Ha KOJIEKTMBHE BHKOPUCTAHHS
tH(popMallli wieHaMu podo4oi rpynu adbo miapo3auLy;

- KOpHOpaTUBHA 1C
aBTOMATHU3YE BCl O13HEC-IPOLIECH LIJIOr0 IAIpUEMCTBA (OpraHizaili) ado ix
3HaYHy 4YacTUHY [8]: mocsirarouud 1X IOBHOI 1H(HOPMALIKWHOI Y3rOJKEHOCTI,
0€330MTKOBOCTI 1 mpo3opocti. Takl  CUCTEMM  1HOJII  HA3HMBAKOTh
IHpOpPMALIIMHUMU  CUCTEMaMU MIANPUEMCTBA 1 CUCTEMAMU KOMILIEKCHOI

aBTOMAaTH3aIll MIAIPHUEMCTBA.

1.3 IlocranoBKa 3a/a4l MaricTepcbKol AMCePTALil

[TpoBenenuii aHam3 Mokas3aB, III0 Ha ChLOTOJHINIHIN JIEHh OpraHizaiili,

0 3alMMalOThCs INHUTAHHSAMM MOHITOPMHIY SKOCTI BOJHHMX PECYpCIB
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Ykpainu, 1mo He mae eauHoi miardopmu. KokHa opraHizaiisgs Ma€ CBOIO
cucTteMy 30epiranHs 1HQopmalli; TMOCTIMHO BHUTPAYarOThCAd KOIITH Ha
MIATPUMKY (DYHKIIOHYBAHHSI TaKHMX CHCTEM Ta pPO3POOKY HOBHX KOXKHOKO
OpTaH13aI1€EI0 OKPEMO.

[Ipy mpOMy AOCTYII A0 AAHUX OJHIEI OpraHizaili € OOMEXKEHHUM IS

IHIIKMX, 1 OTPUMAHHS TaKWX JIaHUX B ONEPATUBHOMY PEXHMMI1 1CTOTHO

YCKJIaHIOETHCH.

[IITaTHl Jnabopatopli YacTO HE MalTh MOTY)XHUX I1HCTPYMEHTIB
aHaI13y JaHUX 1 NOCTIMHOro 30epiraHHsa Ta OOpOOKM HAHUX, TOMY
NOTPIOHO PO3POOUTH YHIBEPCAJIbHY CHUCTEMY 3 IIBUAKUM JIOCTYIIOM IO
1H(popMmallli, IO IMOJIETUTh aHaJI13.

P0o3p00JIeHHS CUCTEM MOHITOPUHIY SIKOCTI BOAHUX 00’ €KTIB JOLIIBHO 34
YMOBH 3aCTOCYBaHHSI TE€XHOJIOTIM XMapHUX cepBiciB. ToMy MeTOKW0 JaHOl
po0OTH € CTBOPEHHS PO3MNOALICHOI CUCTEMHU MOHITOPHUHIY Ta KEpyBaHHS
SKICTHO BOJHMX OO’€KTIB Uil 30€pIiraHHs, OIIEPAaTHUBHOIO JOCTYNy Ta
MOJAJBIIOr0 aHajl3y JaHHUX.

O0’ekTOM  JOCJHIZKEHHI € KOMITIOTEpHI CHUCTEMM IIJITPUMAaHHS
eKcIJjiyaTallli BOJHUX 00'€KTIB.

IIpeaMeroM I0CHIMKEHb € PO3MOAUICHI CUCTEMHM MOHITOPUHIY Ta
KEpYBaHHs SIKICIO BOJIHUX OO’ €KTIB.

JI7st DOCSTHEHHSI MOCTaBJICHOI METU HEOOX1JHO BHUPIIMIUTH HACTYIIHI
3a/1a4l;

. ITpoBecTn orjsga BIAOMHX IIAXOAIB Ta METOJIB IPOECKTYBAaHHS
PO3MOJIVICHUX CHCTEM, SKI  BHKOPMCTOBYKTHCI UM  MOXKYTh  OyTH
BUKOPUCTAH1 ISl CTBOPEHHS CUCTEM OOpPOOKM JaHMX SKOCT1 BOJHUX 00’€KTIB
Ta IIpOaHai3yBaTH OCHOBHI MNpOOJIEMH, SKI BHHHMKAKOTh II1JI  4Yac
IMPOEKTYBAHHSA TaKMX CHCTEM 3 BHUKOPHUCTAHHSAM CY4YaCHHUX I1H(MOPMaIIMHUX

TEXHOJIOT1H.
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2. BuKOHaTM CTPYKTYpHY Ta IapaMETPUYHY 1JICHTHU(IKALIIO CTaHy

TUNIOBUX BOJHUX 00’€KTIB YKpaiHu. BHKOHATH MNPOrHO3yBaHHS 3MIHHU

KOHIICHTpallll TOKCMYHUX MOJIKOTAHTIB HA OCHOB1 PO3pO0JIEHUX MATEMATUYHMX
MOJICIIEN.

3. CopoekTyBaTu Ta PO3pOOUTH PO3IMOAIIIEHY CHUCTEMY MOHITOPHUHIY,
sIKa JIO3BOJIMTh BHMKOHYBATH I1ICHTpaJli30BaHE 30€piraHHs Ta HaJgaBaTHME
MOKJIMBICTh OIIEPATUBHOTO JOCTYIY 1 IMOJAJBIIOTO aHaji3y JaHUuX Ipo

CTaH MOKa3HUKIB BOJHUX 00 €KTIB 1 KOPUCTYBAHHS SIKOK HE BUMAraTUMYTh Bl

omepaTropa CHELlaJbHUX 3HAaHb B Tajldy3l MOpPOrpaMyBaHHsS Ta Cy4YaCHHUX
IH(QOpMALIIMHUX TEXHOJIOTIH.

4. Po3pobutu y3arajbHEHY CTPYKTYypy Oa3u AaHux i poOOTU 3
BOJHUMHU O0’€KTaMM, MOKa3HUKAMM Ta HOPMAaMH IIOKA3HMKIB JJi1 BOJHHMX
00’ €KTIB.

5. Po3poOutu cTpyKTYypy 0a3u JaHUX BOJJHHUX IOCIIYT.

6. CTBOpUTH aITOpPUTMIYHE Ta MNOporpaMHe 3a0e3NedeHHs I
3aCTOCYBAHHSI  3allPOMOHOBAHOI  PO3MOJIUIEHOI CHUCTEMH MOHITOPHHTY Ta
KepyBaHHS AKICTIO BOOAHUX 00’ E€KTIB.

7. Po3poOutu mnporpamy Ta METOAUKY BUIPOOYBAHHS  PO3IOALICHOL

CUCTEMM MOHITOPUHIY Ta KEPYBAHHS SKICTH BOJHHUX 00’ €KTI.



-}

BucHoBku 10 posaiay 1

1. [IpoanajizoBaHl IIOKa3HUKH, 3a SKMMH BH3HAYA€THCA SKICTh
BOJIHUX O0'€KTIB YKpaiHU, PO3MISIHYTO OCOOJIMBOCTI OOpOOKM IMOKA3HUKIB
IKOCT1 BOJHHUX OO’ €KTIB Ta BH3HAYEHO OCHOBHI MOJIOTAHTH, SIK1 YHUHATH
TOKCUYHHMU BILJINB HA BOJIHI 00 €KTH.

2, [IpoBeneHuit aHami3 ICHYROYHUX 1H(QOpPMAIIMHUX CHCTEM, IO
BUKOPHCTOBYIOTBCS JJ1 MOHITOPUMHIY BOJHUX 00’ €KTIB ITOKA3aB, 110 HA JAHUM
MOMEHT HEMa€ YyHIBEpCaJabHOI 1H()OPMAIIMHOT CUCTEMH, SIKa 3aJ0BOJIbHMUIA O
noTpeOy LEHTPATI30BAaHOTO 30€epIiraHHs, ONEpPAaTHBHOTO AOCTYNYy Ta aHasi3y
JaHUX TPO SKICTh BOAHUX 00’€KTIB. TOMYy BHHHKAE HEOOX1JHICTh CTBOPEHHS
Takol 1H(POpPMaLIIHOI CUCTEMU, KOTpa O 3a10BOJIbHSIJIA HAIIl BUMOTH.

3.  3ampomoHOBAHO apXITEKTYpy 1H(OPMALIIHHOI CHCTEMH, OOpaHO
TUII CEPBEPY, 110 3a0e3neuye podoTy 1H(POPMALIMHOI CUCTEMHU BIAIIOBIJIHO JI0
[IPUHLMIIB XMAPHUX TEXHOJIOTIM.

4. [loka3aHo, 110 HAWBAXJIUBILIOW CKJIAJA0BOK JIsi HOPMAaJbHOTO
(¢yHKIIIOHYBaHHA € 0a3a JaHUX, TOMY IIPOAHAI130BaHO OCOOJIUBOCTI MOOYI0BHU

Ta OOrpYHTOBAHUM BUOIP CTPYKTYpH 0a3u JTaHUX.
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2 MOAEJIIOBAHHA TA ITPOI'HO3YBAHHA CTAHY BOAHUX
Ob’EKTIB

2.1 CrpykrypHa Ta napaMeTpUu4YHa IeHTH(PIKALIA CTAHY BOJAHUX

00’€KTIB

AHaJ3 JTepaTypHMX JKEpes, NMPOBEICHUNM y po3aun 1, mokasas, 110
HaMO1JIbIII TOKCHYHUMHU CIIOJIYKaAMH, K1 3yCTPI4arOThCS Y BOJHHUX 00’€KTax

YKpaiHu, € CHOJyKH MHUII'SKY, KaJMIil0, CBUHIIKO, PTYTl, XpOMY Ta OJIOBA.

Cepen BKa3zaHUX CIIOJIYK HAMOUIbII CKJIAQJHUM € BU3HAYEHHS KOHLEHTpALll
MMUIIIL SIKY .

Ha 0a31 exkcnepuMeHTalbHUX JIOCIIIKEHb, iK1 BHUKOHaH1 Kadeapa
T€XHOJIOI'1l HEOPraHIYHUX PEYOBHUH, BOJOOYMILECHHS Ta 3arajbHOl XIMIYHOI
texHoJyiorii  KIII 1m. Irops CikopChbKOro, 3ampomnoHOBAHO PO3POOUTH

MaTeMaTUYHY MOJI€JIb, IKa OMUCYE 3MIHY KOHIIEHTpAIlll MUII'AKY (apCeHy) y

gacl. BignoBigHo 10 chOpMyJILOBAHMX 3aJlad MariCTEPChbKOI AUcepTaIlli,
HEOOX1JHO BHM3HAYUTH KUIBKICHI CIIBBIJHOIIEHHS 1 YHCJIOBI KOE(IIIEHTH
MaTeMaTU4HOI MOZEJl Opolecy 3a0pydHEHHS BOJHHUX OO’€KTIB apCEHOM, a
TaKOX MEPEBIPUTHU CTYIIHb aJIEKBATHOCTI MOJEIII.

3a pe3yabTaTaMu JOCIIDKEHb TakKOX BCTAHOBJEH1 (PAKTOPH, IO
HAWOUIbII CYTTEBO BIUIMBAIOThL Ha IIPOLEC 3a0pyAHEHHS BOAHUX OO0 €KTIB
apCEHOM, a CaM€ I0YaTKOBAa KOHLEHTpALlsl apCeHy Ta CTYIIHb BHUJAJICHHS
apceny. [Toka3zHUKOM SIKOCTI Tpouecy (y) OUYUIIEHHS TPUMHATO KOHIEHTPALIIO
apCeHy, MKI/IIM .

[nerTHd1KamIsg mpoBoauacs 3a gonomoror cucremu STAR.

[ToOynoBa ekcnmepuMEHTaJlbHO — JUHAMIYHOI MOJEIl JOBIJIBHOTO
BUTJISITY JIOCHIPKEHHS, TMOKa3aju, IO pPO3paxyHOK Kpallle NPOBOJUTU B
AIMCHUX 3HAYEHHSX M Kpalla MOJICJIb OyJI€ TIEPILIOTrO MOPSIKY.

J17151 KOXKHOTO €KCriepeMeHTy Oynu moOyaoBaH1 MOJEII.

Jlns ineHTH(d1KaIIl KoepIE€HTIB MO/IEII BUKOHYIOTh HACTYITHI 11
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o 3anyctutu mijacucreMy GEM cucremu STAR 1 3aBaHTaXUTH JaH1 13
¢ainy data.csv, 3a3aaieriap mAroToBJICHUMU (puUc. 2.1);

o OOpat TYHKT «pacyeT KOI(P(PHUIMEHTOB JAUHAMUYECKOM MOJEIIH
MPOU3BOJIBHOTO BUAAN;

o [IocaiioBHO MOPOBOAMMO  PO3PaxXyHOK Ui MOJEIl Yy  BUIUISII

IUMEPEHLIMHOrO PIBHSAHHS IIEPIIOro Ta APYroro NOpsaKiB;

° Takox 101aTKOBO MPOBOAUMO PO3PaxXyHOK JJIsI MOJEII1 B IPUPOCTI.

J1J1s1 mepIoro eKCnepuMeHTy 0yJ10 MPOBEACHO

PucyHnok 2.1 — 3anyck mjacucTeMu, 3aBaHTAXKCHHS JaHUX

[Ticns 3aBaHTaXeHUX (PamjiB 0 CUCTEMH, HEOOXIJHO IEPEBIPUTH UM
B1JI0OPAKArOTHCSI KOPEKTHO 3aBAHTAXKEHI JIaH].

JIns Toro mo0 oTpuMaTH MOJE€Ib, HEOOXITHO OO0paTH «pacyer
KO€(HUIIMEHTOB JUAHAMHUUYECKOW MOJIEIM MPOU3BOJILHOTIO BH/IA» Ta PO3PAXYHOK
MOJIEJI1 Y IPUPOCTI.

Y Jeskux BUNAJAKAX EKCIICPUMEHTAJIbHUX [JAaHUMX HEIOCTAaTHLO JIJIA
OTPUMAHHSA MOJIENl; TOJ1 B1AOOpaXKaeTbCs BIANOBIAHE TMOBIJOMJICHHS, SK
MOKa3aHo Ha puc. 2.2. Y BUNAAKY, KOJM EKCHEPUMEHTAIBHUX [IaHUX
nocrtaTHbo, cucreMa STAR BUBOJUTH PIBHSHHS MOJEI1 Ta 11 XapaKTePUCTUKH,
SIK1  JIO3BOJISIFOTh ~ OLIHUTH  CTYIIIHb  aJ€KBATHOCTI OTPUMAHOI  MOJIEJIH.

Hanpukinan, vHa puc. 2.3 HaBeAeH1 pe3yJibTaTd OTPUMAHOI MOJEN IMEPLIOTro

MOPSIJIKY.

Pucynok 2.2 — JIleMoHcTpaliisl pe3yiabTaTiB

Pucynok 2.3 — Po3paxyHOK MOJEJIl TIEPIIOro MOPSIIKY
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Ha mnHacTynmHOMy eraml  po3paxOBYHOTh KOE(DIMIEHTH KOE(pIIEHTH

nu(EepeHIIaILHOTO PIBHSIHHS HerepepBHOI (popmu (puc.2.4).

Pucynok 2.4 — Pe3ynbTaTt OTpuMaHHS KOE(IIIEHTIB TU(PEPEHINATIBEHOTO

PIBHSIHHS

3a pe3yJbTataMy €KCIICpPUMEHTAJIbHUX JaHuX oTpumaHo 10 mMoxmenew,
XapaKTEPUCTUKHU SIKUX HaBeJeH1 y Ta0j. 2.1. 1 KOXKHOI MOJIEl pO3paxoBaHO
BIAHOLICHHS Dimepa, KOpEISLIMHE BIJHOILICHHS Ta CEepeIHbOKBAAPATHUYHE
BIIXUJICHHS.

Tabmuus 2.1 — IopiBHsIbHA TaOIULS

Ak BuaHO 3 Tabnuul 2.1, Havikpamumu Moaensimu € mojent Ne 1 ta 10,
ajie y Iepiii MoAel AesKl KOS(PIEHTH BUSBUWIMCh HE3HAUYYIIMMU 3T1IHO 3

kputepiem CterogeHTa. Omxke, ocTtarouyHo 00paHo Mozeib Ne 10,

2.2 IIporuo3yBaHHsl CTAHY BOJAHUX 00’ €KTIB
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3 METOK BHUKOPHUCTAHHS OTpPUMAHOI MOJEIl Yy CKJaJl CHCTEMHU

MOHITOPMHIY Ta KEpPYBaHHS SKICTHO BOJHHMX OO ’€KTIB, BHUPIIICHHS

AU(PEPEHIIIMHOIO PIBHSHHSA, SIKE OINUCYE 3MIHY KOHIICHTpAIlll apCceHy Yy 4aci,

3M1MCHIOBAJIOCH YHMCIOBUM MeTos10M Pynre-Kyrra.
Takox, 3 METOK NMPOrHO3yBaHHS CTAaHY 3a0pyJHEHHS BOJHUX 00’ €KTIB
apCEeHOM, OyJIO NIPUHHATE PILICHHS PO3POOMTH MPOrpaMHHUM J101aTOK HA MOBI

C#. IIpuknan piieHHs AU(EPEHINIAIBHOIO PIBHSIHHS IIPEACTABICHUM HUKYE.

Pe3ynibTaTy po3paxyHKy KOHIIEHTpaAL(li apCEHY, BUKOHAH1 3a JOIIOMOIOO
pPO3pO0JIEHOTO MPOrpaMHOro JI0JaTKy, MepeBIpeHO y cepenosuinl Mathcad.
PesynpTaTu mpeacTaBieHl y paoaatky B. 3a pe3yiabrataMu IEPEBIPKU Y
IPOrpaMHUM JIOAATOK BHECEHO 3MIHH, K1 JIO3BOJISIIOTH ONIEpaTOPy BUKOHYBATHU
KOPTOKOCTPOKOBE IMPOTHO3YBAaHHS KOHIEHTpALll apCEeHY Yy BOJHUX OO0’ €KTax.
Pe3ynpTaT MpOrHO3yBaHHS MPEICTABJICH] y Tpa(1dHOMY BHU/I1, SIK TIOKAa3aHO Ha

puc. 2.5.

Pucynok 2.5 — Pe3synbTaTt po3p00JIEHOr0 MporpaMHOro JI0JaTKy
Ak BUAHO 3 puC. 2.5, IpOrHO3YBaHHS 3MIHMA KOHIIEHTpAI[ll apCeHy y 4Jaci

MOX€ OyTH BUKOHAHO cTpokoM Ha 50-60 m10.

BucHoBku 10 po3aiay 2

1. BUKOHAHO CTPYKTYpHY Ta MapaMETPUUHY 1eHTU(]IKAIII0O CTaHy BOJHUX
00€KTIB, PO3paxOBaHO YHCEJIbHI 3HAYE€HHS KOE(MIIIEHTIB MAaTE€MaTHYHOI
MOJIEJII, sIKa OIMCY€E 3MIHY KOHIIEHTpallli apceHa y 4dacl. Ilokazano, 1o
OTpUMaHa MOJE]b 3 JOCTaTHbIM CTEIEHEM aJIcKBaTHOCTI OITHMCYE

EKCIIEpUMEHTAaJIbHI JaHI.
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2. Po3pobneHo mnporpMHuM noaaTok Ha MoBl C#, sgKUM  J103BOJISIE
3IIACHIOBATH KOPTOKOCTPOKOBE MPOTrHO3YBaHHS KOHIICHTpAIlll apCEHY Y

BOJHHUX 00’ €KTax.
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3 CTPYKTYPA TA IIPUHLIMUIIHN ITIOBYJIOBU CUCTEMHU
KEPYBAHHA BOJAHUX OB’EKTIB

1.1 IlpoekTyBaHHA CTPYKTYPH PO3NOALICHOI CHCTEMH MOHITOPHHIY TA

KEePYBAaHHA AKICTIO BOAHHUX 00’ €KTIB

OJIHMM 3 OCHOBHHMX BJIACTMBOCTEHU PO3MOAICHUX CHUCTEM € MOAUILHICTD
Ha M1JCUCTEMHU, SIKa MA€ MEepEBArv 3 TOUYKHU 30pYy 1i pO3POOKH 1 €KCIITyaTaIlli:
- CIHpPOILIEHHS pO3pO0KM Ta MOJEpHI3alll 1HPOPMALUIMHOI CHUCTEMU
BpE3YyJbTaTl CIICL1a113alll rpyIl IIPOSKTYBaJbHUKIB 110 M1ACUCTEMAX;
- CIPOLUEHHS BIIPOBAKEHHS Ta IIOCTAYaHHS TOTOBUX IIICUCTEM Y
BIJAIIOBIAHICTIO 3 YEPrOBICTHO BUKOHAHHS POOIT;
- CHOpPOILUECHHS eKcIulyaraml 1H(GOpMaILMHOI CHUCTEMM BHACIIIOK
crietiamsarii mpeaMeTHO1 00J1acTl.
Ak mpaBuiio, BUAUIAIOTH  (PYHKIIOHAJBHI Ta  3a0e3medyrodl
M1JICHCTEMH.
OnHak B SKOCTI TPETHbOI IIACMCTEMH 4YacTO BHUIAUISIOTH TaKOX 1

opraHi3aiiny macucremy. B ii 3aBganHs BxoasaTh [18]:

- BHU3HAYEHHS TOPSAKY PO3pPOOKHM 1 BMOPOBAKEHHS 1H(MOpMAIIHHOI
CUCTEMH, 11 OpraHI3alliHOl CTPYKTYPHU, CKJIaAy MPalliBHUKIB;

- perjiameHTanls IPOLIECY CTBOPEHHS 1 eKCILTyaTawll

1H(pOpMALIIHOI CUCTEMHU Ta 1H.

3 MeTOIO0 peaii3aill (yHKIIHA YIpaBIIHHSA BHUIUISIOTH (DYHKIIIOHAIbHI
MIJICUCTEMH, SIKI PEANI3YKOTBhCS HaA PI3HUX PIBHIX YIPaBIIHHA 1 00'€/HaHI
B HACTYITHI KOHTYPHM YIpaBaiHHS (MapKETHWHI, BHPOOHUIITBO, JOTICTHKA,
¢1aancn) [18]:

- MPOTrHO3YBaHHS,

-  HOPMYBaHHS;



S1

- IJIAaHyBaHHS (TEXHIKO-€KOHOMIYHE OOIpyHTYBaHHS Ta
OIICPATUBHE);

- 00JIK;

- aHaI3;

- pEeryJiroBaHHSI.

[IpoOnemMHuit  mpuHUMn  (GOpMYBaHHSA  IIJICKCTEM  BlaoOpaxkae
HEOOX1JIHICTh THYYKOIO0 1 OMNEPaTHMBHOIO MPUMHATTS YIPABIIHCHKUX pPIIICHb
32 OKpeMMMH MnpoOjieMaMH B paMKaxX CHUCTEMM IPUHUHATTS plieHb. SIK
0auuMoO, i1 CTBOPEHHS 1H(POpMALIIMHOI CHUCTEMM MOHITOPUHIY  SKOCTI
BOJAHUX  OO’€KTIB  JIOLUIBHO BHUKOPUCTATH CaM€ TMPOOJIEMHUM TPUHIIUII
GopMyBaHHS I1ACUCTEM.

[IpoBenemMo XapakTEPUCTUKY PO3NOAIEHOICUCTEMU MOHITOPUHIY Ta
KEPYBaHHS SKICTHO BOJAHMX 00’ €KTIB, KOPHUCTYIUYHUCh PO3TJISIHYyTUMH
KJ1acHM(p1KaIIHHUMM O3HAKAMM:;

1. 3a crymeHeM poO3NOAUICHOCTI  (apXITEKTypoK)  po3pobieHa
pPO3MO/IIJIEHA CHUCTeMa € PO3IMOAUICHOKW, TaK $SK KOMIIOHEHTH JaHO]
IHpOpMALIIMHOI CHUCTEMU PO3MOAUICHI MO AEKUIBKOX KoMmm'rorepaM. Ll
CUCTEMa Mae€ KJIEHT-CEPBEPHY apXITEKTypy, TomMy M0 0Oa3za gaHux 1 CYDB/]
3HAXOJAThCS Ha BIAJAJICHOMY  Ce€pBepl, a Ha poOOYMX  CTAHI[ISIX
3HAXOOSATHCS JIMILIE KIIEHTCHK1 JoaaTku. Cucrema € 0aratojaHkoBOIO,
TOMY 1[0 ICHYIOThH CEpBEpM J10J1aTKiB, 3BepTatoThes 10 CYB/I, a came BeO-
CepBEpP 3 IPOrpaMHUM 3a0€3ICUCHHSIM,

2. 3a CTymeHeM aBTOMaTH3allll CHCTeéMa € aBTOMATHMYHOIO: MICas 1i

HaJIALITYBaHHS JJIs1 KOPEKTHOI POOOTH BTPYYaHHS NEPCOHAy BI1JI0YBa€ThHCS

JIMIIIE 4YacTKOBO, a camMe npH 1oTpedl BUKOHATH JOJATKOBUM IMIIOPT
1H(popMaIlli B 0a3y JaHUX.

3. 3a xapaktepoM OOpOOKM JaHUX po3pobJjieHa CHUCTEMA €
MEepEeX1JHOK JIAHKOK MDK 1H(GOpMAaLIHHO-JI0BIIKOBOK Ta 1H(OPMAIIMHOIO

CAUCTEMOK OOpOOKM JaHMX, TOMY I[IO0 BOHA MPU3HAYCHA HE JIMINE JJIs
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MOIIYK 1 BHAA4l I1H(oOpMaIlli B 3py4HOMY BHUIVISAl, ajie U g OOpoOKH
JaHUX 1 TE€HEPYBaHHI PEKOMEHAAIIMHOI 1HpopMalllil I oriepaTopa.

4. 3a cdeporo 3aCTOCYBAHHSA PO3IMOALICHA CUCTEMa MOHITOPHUHIY Ta
KEpyBaHHS SKICTIO BOJHUX OO0’€KTIB € I1H(MOPMAIIMHOK CHUCTEMOK s
€KOJIOTIYHOTO MOHITOPHHTY.

5. 3a macmTaOHICTIO 1H(pOpMallliHa CHUCTEMa € TPYIOBOI, TaK SK

BOHA OpIEHTOBAaHA Ha 11 BHUKOPHUCTAHHS OI€paTOpaMM MIJANPUEMCTB, SKI

CKMJIal0Th OYMIIEHI CTOKY /10 BOJHUX 00’ EKTIB.

B maHoMy po3aull pO3IVISIHYTI CTPYKTypa Ta MOPUHUMIOUA I100YIOBHU
PO3MOJAIEHOT CUCTEMH MOHITOPUHIY Ta KE€PYBaHHS SIKICTIO BOJAHMX OO'€KTIB,
sIKa J03BOJIMTh BUKOHYBATHU 30€piraHHs, HaJaBaTU ONEpaTUBHUM JIOCTYH 1
MOKJIMBICTh IIOJAJIBLIOTO aHajal3y JaHUuX IIpO CTAaH BOJAHUX OO0’ €KTIB.
3anponoHOBaHa CUCTEMA MPU3HAYeHa JJIs1 aBTOMATU30BaHOT0 300py, 00pOOKH,
30epiraHHs Ta B13yani3allll JaHuX KOHTPOJIIO 1 MOHITOPUHTIY, K1 MOXYTh OyTH
BUKOPUCTAHI JIJII CTBOPEHHS TIPOTHO3YBAHHS CTaHy BOJHUX OO'€KTIB.
CTpyKTypa CUCTEMU IIpEACTaBIeHa Ha puc. 3.1.

B1AnoBIIHO A0 CTPYKTypa PO3MOAUIEHOI CHUCTEMM, ITIOKA3HUKU SIKOCTI
BogHUX 00'ekTiB (BO) HagxoasTh B MIACUCTEMY 300py 1 OOpOOKM JaHMX
(II30/1) 1 miciast nmepBUMHHOI OOpOOKM, - B 1H(MOpMALIMHY MOJEIb BOJHHUX
o0'ektie (IM BO). IM BO sBisie co00r0 CYKYIHICTh MOKA3HMUKIB, IO
XapaKTEepU3yIOTh BJIACTUBOCTI 1 CTAHY BOJHUX OO’€KTIB, a TAKOXK B3a€EMOJIA 3
30BHIIIHIM CBITOM. 310paHa TakMM 4YHHOM 1H(MOpMAaIlsl HAAXOAUTh s
30epiranHsg B 0a3y pganux BojaHux o0'ektiB (bl BO) 1 3a 3anutom
KOpPUCTYBaylB MOXKE€ OyTH IpeAcTaBI€HA ITIJICMCTEMOIO Bl3yali3aill y BUIJIS/II
rpadikiB, ricrorpam, XypHamiB nomid Ttomo. KopucryBauamu bJ[ BO 1
MIJCUCTEMH Bl3yai3aili MOXYTh OyTH SIK OKpeMl I'pOMaJIsiHU, TakK 1 JOCJI1IHI
opraHizaii, a TakoX croxkuBadl BojgHux mnocayr (BII). /Jlo Bogumx mocmyr
BIJTHOCSITBCSL BC1 IOCJYTH, IO HAJAKTBCSA Ui JAOMAIHIX TOCIOJApPCTB,

rPOMaJICBKMX 1HCTUTYTIB, a00 JJ1s1 OyAb-5KO1 TOCIIO1apChKO1 AISJIBHOCTI [3].
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3rizHo Boanoi pamkoBoi aupektuBu €C, no ckinaay BY BxoasaTh: 3a0ip

BOJIM 3 MOBEPXHEBHUX a00 IMJ3€MHUX BOJHHX OO0'€KTIB, 1X HAKOIMUYEHHS,
30epiranHs, oOpoOka 1 po3noaur; 301p 1 00poOka CTIYHHUX BOJ, SIKI MOTIM
BITa/Ial0Th B MoBepxHeB1 Boau. ba3za manux Boguux nocayr (b/1 BII) no3Bonse
ONepaTUBHO OOPOOJISITH 3alMTH KOPHMCTYBadlB, BECTH OOJIK 1 30eplraHHs

1H(popMallll Mpo HaJlaH1 MOCIyTrH [S].

Puc. 3.1 — CtpyKkTypa CUCTEMH MOHITOPHUHI'Y 1 IPOTHO3YBAHHS SIKOCTI
BOJHUX 00'€KTIB:

BO - Boanuit 00'ext, II30/] - macucrema 300py 1 00poOku nanux, IM
BO - indopmaniiina mogens Boguux 00'ektiB, b/l BO - 6a3a nanux
BoAHMX 00'ekTiB, coxkuBaul BII - criosxkuBaul Boguux nociyr, b1 BIT -
0aza ganux BogHMXx nociayr, JJTHMO — nocmaHuIbK1, HEJEPKaBH1 Ta

MI>KHApOH1 OpraHi3ariii.

Jlnst  toro, moO0 po3poOMTH KOPEKTHY CTPYKTYypy ©Oa3u JaHHUX,
MOTPIOHO BU3HAYUTUCHL 3 BHUMOramMH, SKI TIOBUHH1 OyTH 3aJJ0BOJIEHI
CIIPOCKTOBAHOK 0a3010 JaHuX. Buxoasdun 3 3aBJaHHS, $SKE€ [IOBHHHA
BUKOHYBAaTH  PO3IMOJJIEHA CUCTEMAa  MOHITOPUHIY  Ta  KEpYyBaHHS
SIKICTIOBOJIHUX OO ’€KTIB, 10 ©0a3u JaHux, 10 OyJae BXOAUTH B IO
CUCTEMY, MO>XHAa BHCYHYTHU HACTYIHI BUMOTIH:

I. ba3za pgaHumx TIOBMHHA 3HAXOJUTHUCh HA OJHIK IIOTYXKHIU
OOYHCIIOBAJILHIM ~ MallMHI, $Ka KpIM 30epiraHHs JlaHUuX  ITIOBMHHA
3a0e31e4yBaTu BUKOHAHHS OCHOBHOT'O 00CATY OOpOOKH JIaHUX.

2. Jlo 1maHuMX OCHOBHOI OOYMCIIOBAJILHOI MaIIWMHU Ma€ OyTHU
MOJKJIMBICTh JOCTYMY 1HIIMMH KOMIT FOTepaMu, OOYHCIIFOBAaJIbHA MOTY>KHICTH

AKUX HC ITIOBHMHHA MATHU BCJIIMKOI'O 3HAYCHHA J1JIA pOGOTH CUCTCMH B I_[iHON[y.
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3. baza jmaHuXx, 110 NPOEKTYETHCS, MIOBUHHA MICTUTH TUIBKHU 1H(pOpMaIliio
3 IHPOpPMATUBHOIO IIHHICTIO. [H(dOpMmallis, sika HEe Hece HayKOBOI I[IHHOCTI,
HE ITOBMHHA OyTH BKJIOUYEHA J10 0a3M JIaHUX.

4. Indopmamis, 1o 30epiraeTbcsi B 0a3l JaHUX, IMOBHHHA SIBJISTH
COOOK OJHOTHUIIHI YHIKaJIbH1 3alUCH, TPHU LILOMY IOPSJA0K YHTAHHS PSAKIB 1
CTOBITYMKIB Ma€ OyTH JOBUIHLHUM.

OcHOBHa 171e51 TIOJISITa€ B TOMY, 1100 pO3MINIyBaTH CEPBEPU HA MOTYKHUX
MallyHaX, a JI0 J0JaTKIiB, 110 BHUKOPUCTOBYIHOTh MOBHI KOMIIOHEHTH
CYDB/I, 3a0e3neuynTt JOCTYIl 3 MEHII IIOTY>KHUX MAIIMH-KJIIEHTIB 34
JOIIOMOTOI0 30BHIIIHIX 1HTEpdeiciB. Buxoasuu 3 Bulll€3a3HAYEHUX BUMOT,
MOX>XHa 3pOOUTH BUCHOBOK, 1110 0a3a JaHUX, sIKa IPOEKTYEThCS, [MOBHUHHA
XapaKTepU3yBaTUCh HACTYIIHUM YMHOM:

1. 3a TexHoJoTi€Er0 OOpOOKM JaHuUX Oa3a JaHMX IIOBMHHA OyTH
[IEHTPaI130BaHONO.

2. 3a XapakTepoM JOCTyIy JI0 JaHUX — 0a3a JaHuX 3 BIJJAJICHUM
(MEpPEKEBUM) JOCTYIIOM.

3. 3a BMICTOM — 1H(OopMallliiHa 0a3a JaHUX.

4. 3a MOJEIII0 IaHUX — peJlsliiiHa 0a3a JaHUX.

3HalOUM  BCl  XApaKTEPUCTUKH  0a3u  JaHMX,  3alpONOHOBAHO
HAaCTYIMHICTPYKTYpU 0a3 JaHUX BOJHUX OO’€KTIB Ta BOJHHUX IIOCIYI, SKI
peacTaBiICHO Ha puc.3.2. 1 puc.3.3. BIANOBIIHO.

CTpykTypa po3po0iieHol 0a3u JaHMX BOJHMX OO0 ’€KTIB IpeJCcTaBjicHA Ha

puc.3.2. ba3za naHux € peNsIIMHOI0 1 CKJIAJA€ThCs 3 MIECTU THUIIB TaOJIHUIb:

TaOnuI U1 30epiraHHs BOJHUX 00’eKTIB YKpainu (water object) Ta Tabmuns
MOKa3HUKIB SKOCTI BoAu (waters indicators), «<name» - Ha3Ba BOJHOTO 00’ €KTa
YKpaiHu Ta Ha3Ba BOJHOTO MOKA3HUKA BIANOBIAHO 10 TaOuumub. s aHamizy
BOJHUX 00’€KTIB BUKOPUCTOBYIOThCS HOpMHU ['JIK, KoTp1 3anmcaH1 y TaOIuIsx
«water object fish standartsy - HOpMM sKOCTI BOAM JUIE  PUOHOrO

rocrnoaapcTna, «water object drinking standarts» - HOpMH SIKOCTI JIJISl TATHOI
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BOJM, Ta «water object recreation standarts» - HOpMH SKOCTI BOJIM JJIs

pekpeaniiiiux notpe0. IlopiBHIOIOYM 310paHl JaHl 3 JJAHUMU IIMX TPhOX

Ta0JWIb, MOKHA BU3HAYUTH MOTIPIICHHS SKOCTI BOJHOTO OO ’€KTY Ta HaJIaTH
peKoMeHJaIll  moA0  Hopmamizamii pobotm  o0’ekty.  Tabmwmis
«waters objects indicators» mae kmrouoBe mnone — «DATE TIME», nani B
skomy marwTh (popmar «/IJI.MM.PPPP IT:XX:CCx». Pemra momB TaOaulb
BIJINIOBIZAI0Th ITapaMeTpaM sIKOCTI BOJAW Ta Ha3B1 BOJAHOTO 00’ekTa [19].

[Ipu3HaueHHs1 1OJIIB 3amponoHOBaHOI CTpyKTypu b/l BoaHux 00’€KTIB
HACTYIIHI:

Jlna Tabnuin «Water objecty:

id - 1aeHTUdI1KATOP, A1 KOXKHOIO 3aIlIUCy B TAOJIMI(l B1H 1HIUBIAYaJIbHUM;

name — 3Ha4CHHSI Ha3BU BOJHOI'0 00’ €KTY.

Jlnst Tabnminl «waters_object_indicatorsy:

waters_object_id — 11eHTH(dIKATOP, I KOXKHOI'O 3alUCy B TAOJIMIIl BIH
IH/IMB1TyaJbHUH, SIKUU 3B’ SI3Y€ TaOJIHIII «Water object» Ta
«waters_object_indicators;

update_time— mosne a1 30€peKeHHS 3HadyeHHS 4acy B (opmaril
«JJ.MM.PPPP IT:XX:CCy». Ilpusnauene s 3anucy 4Yacy OTpPUMAHHS
pEe3yJbTaTIB IIOKA3HUKIB SIKOCT1 BOJU;

indicator_name_1d - 11eHTU(I1KaTOp, IS KOXKHOTO 3aluCy B TAOJIUI1 BIH
IHIMBIIyaJlbHUM, SKUM 3B’s3ye  Tabnuii«waters_object_indicators»  Ta
«waters_object_indicators_namey.

Jlnst Tabnmin «waters_object_indicators_name:

1d - 11eHTU(1KaTOP, IS KOKHOTO 3alKCy B TAOJIUI(l BIH 1HIUB1AyaJlbHUM;

name — 3Ha4€HHS Ha3BU BOJHOTO MOKAa3HUKA SIKOCTI.
B TaOIUIIIX «water object fish standartsy»,
«water object drinking standarts» Ta «water object recreation standartsy

Ha3BH TA 3HAYEHHS I10JI1B CITIBIIAJAI0Th:
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indicator_name_id - 1geHTH]IKATOP, A1 KOXKHOTO 3alMCy B TAOJMI[l BIH
IHIMBIIyaJlbHUM, SIKUM 3B’s3ye TaOmuil «waters_object_indicators_name» Ta
«water object fish standartsy/«water object drinking standartsy qu
«water object recreation standartsy;

value_from - 3HaueHHs HA3BU MATPYNU IOKA3HUKIB TPYIM €M1AEMIYHOI
Oe3leKd IHUTHOI BOJU/pUOHOrO TroCmojJapcTBa/peKpeamiiuux noTrped, 0

IKO1 BXOJWTH ITOKAa3HUK, II0 BKa3aHWW B 3amKcl 0a3u;

value_to - 3HaYeHHS OJMHMIL BHUMIPY IOKAa3HMKA TPYNU €n1IEMIYHOI
Oe3reKu NHUTHOI BOJU, JI0 SIKOI BXOJUTH JaHUM TMOKa3HUK, 1[0 BKa3aHUU B
3arnucl 0asu;

Takum 4uHOM, BUKOPHCTOBYIOUM OMHUCaHy 0a3y JaHHX, MO)KHA 30epiraTu
3HAYEHHS BCIX MOKA3HUKIB, 1110 OTPUMAaH1 B IEBHUKW MOMEHT 4acy.

Pe3ynpTaT aHam3y 1OAO0 BUIMOBIJHOCTI SIKOCTI TOTO YM I1HIIOIO

00’€KTy Ha3BaHUM BHIIEC IIOKa3HMKAM 3aHOCATHCSA Y BIAMOBIIHUM PO3ILI

0a3u JMaHuX.

Pucynok 3.2 — CtpykTypa 0a3u JaHUX BOJHUX 00’ €KTIB

[Ticns anamizy gaHux BOJAHMX 00’€KTIB BHMHMKae muTaHHs «lIlo moxkHa
3pOOUTH 3 BOJHUMH 00’ €KTaMH, KOTP1 HE BIAIIOBIJA0TH HOpMaM?» 1S LILOTO 1
noTpiOHa 0a3a JaHUX BOJHMX IOCIIYT.

CtpykTypa po3pobiieHo1 0a3u JaHUX BOJHUX OO0’ €KTIB Mpe/CTaBlieHA Ha
puc.3.3. ba3za gjaHux CKJIaga€ThbCs 3 3 TUINB TAOMIb: TAOJULS U1 30epiraHHs
oOmacreit Ykpainm (distrects), Tabmuisg BoaHUX 00’ekTiB (waters objectl) Ta
TaOIuL MIAINPUEMCTB, K1 HaJarTh BOJHI nocayru (manufacture). TaOauus
«distrectsy MICTUTh ABa moJisi «1d» - 1IeHTU(IKATOP, I KOKHOTO 3aIuCy B
TaONMUIIX BIH 1HAUMBIAyaJlbHUM, «name» - Ha3Ba obnacti. Tabmmus

«waters objectiy moOyJoBaHa MO TakKOMY K TMPHUHIMITY, SK 1 TaOJMIIs
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«distrectsy, ame B 1 Tabmuin 3’sBiaseTbes mone «DistrectIDy. Ile mone
3B’sA3y€e TaOaUIl oOjlacTed Ta BOAHMX 00’€kTIB. Ta ommcye B sIKIM 00J1acTI
3HAXOJAUTHCSA TEBHUM BOJHMM 00°€ekT. OcrtaHHs Tabmuis «manufacture»
MOKa3ye MIANPUEMCTBA, SKI HAJAKOTh BOJHI TIOCIYrHM B TIE€BHIM 00JIacTl Ta

MICTUTh B€O-CTOPIHKY LIUX MIAIPHEMCTB, ¢ OyayTh BKa3aH1 KOHTAKTH1 JaHHI

[20].

Pucynok 3.3 - Ctpykrypa 0a3u JaHUX BOJHUX MOCITYT

Omnucana 0a3a JaHUX O03BOJIS€ 30€piraTv 3Ha4€HHS BCIX IOKA3HUKIB, 110
OTpUMAaHI1 B IEBHUM MOMEHT 4dacy. Ciij 3a3Ha4uTH, 110 111 Yac aHajli3y BOJAU
OL[IHKY BUKOHYIOTh Ha OCHOBI IIUX ITOKA3HHUKIB SKOCTI. OqHaK 00poOKa JaHUX
y BIANOBIJHOCTI JIO 3aJaHUMX IIOKA3HUKIB SKOCT1 Iepeadadae poboTy 3
BEJIMKMMHA MaCUBAMU JIAHUX, 110 3YMOBIJIKOE HEOOXIJIHICTh BUKOPUCTAHHS
3HAYHUX OOYHCIIIOBAIIBHUX MOTYKHOCTEH. AJIe JAaJIEKO HE KOKHA jadoparopis
oOjaJlHaHa MOTY)KHOK  OOYMCIIIOBAJIBHOK  TEXHIKOK 13  CHEllaJbHO
pO3pPOOJIECHMM IIpOrpaMHUM  3a0e3rnedeHHsM. Ha  CchOrogHimHii  J€Hb
BUPILICHHS II1€1 MPOOJIEMHM MOKHA 3HAYHO IIOJICTIIUTH IPH BUKOPHUCTAHHI
XMapHUX CEPBICIB, SIK1 JOMOMAaralTh BUKOHATH HEOOX1IHI OOUYMCIICHHS HABIThH
0€3 3aCTOCYBaHHS MOTY>KHUX KOMIT FOTEPIB Yy JIAOOpaTOpIsiX.

XMapH1 O0YMCIIEHHS HAA0Th 3pYYHUNA MEPEKEBUM JTOCTYII B PEKUMI «HA
BUMOTY» JI0 KOJIEKTUBHO BHKOPHMCTOBYBAHOIO Ha0Opy HaJlallITOBAHUX
OOYHMCITIOBAJIbHUX pecypciB (HaNpHUKIIAZ, MEPEXK, CEPBEPIB, CXOBMII IaHMX,
NOJATKIB Ta/ad0 CEPBICIB), SIKI KOPUCTYBA4 MOKE OIEPATUBHO 3aISTH I1]1 CBOI

3aBJaHHS 1 BUBUIBHUTH TIPM 3BE€JAECHHI 10 MIHIMYMY YHCJIO B3a€EMOJINA 3
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MOCTAYAJILHUKOM ITOCIYTM a00 BJIACHUX YIIPABIIHCBKUX 3yCHib. Ll Mozmeins
CIIpsIMOBaHa Ha IMJIBUIIEHHS JOCTYIHOCTI OOYHMCIIIOBAJILHUX PECYpPCIB 1 Ja€
MOKJIMBICTh BUKOHYBATH PO3PAXYHKH, 110 MOTPEOYIOTh MOTYKHUX TEXHIYHHMX
pPECYpPCIB y BIJJAJICHOMY peXuMl. PUHKOBA dYacTka XMapHUX CEpPBICIB 1
miaaTopM TOCTIMHO 3pOCTA€ 3aBJSKU PAAYy IiepeBar s 3BHUYAMHHX
KOpUCTyBaulB 1 oprasizailiid. B ocTaHHI pokM Bce OUIbIIE KOMIIAHIM, SKI
3aliMalOThCS PO3POOKOI0 1H(OPMALIIMHUX CUCTEM OOYMCIICHHS, OPIEHTYHOTHCS

Ha TIOJAJILIIMK PO3BUTOK came B cdepl XxmapHux cepsiciB. lLle Hapnae

MOKJIMBICTh BHUOOpPY HAMOUIbLI ONTUMAJIBHOTO PIIEHHS [JI1 KOHKPETHHUX
[{IJIEM KIHIIEBOI'O KOPUCTYBAaya XMapHUX CEPBICIB [21].

[Ipy BUKOpPUCTAHHI XMAapHUX CEPBICIB B CUCTEMI aHAJI3y SIKOCTI BOJM
MOYKHa MITH JBOMA LUIAXaMU: BUKOPUCTATH OIUH 3 BXKE ICHYIOUUX XMapHUX
CEpBICIB a00 CTBOPUTH BJIACHY MOJICJIb XMapHUX OO4YHcCieHb. [IpoBeneHui

aHal3 YMOB, 3alIpOITOHOBAHHX ITOCTAYAJIbHHKAMH ITOCIIYI" OCHOBHHUX XMAPHHX

CEpBICIB, TIOKa3aB, M0 HAMIOIIMPEHIIIHUMH CcepBIcaMu € Dropbox,
GoogleDrive, Mega, Bitcasa, Copy.com, OneDrive, a BapTICTh BUKOPHUCTAHHS
3aJI€KITh Bl 00CAry JaHuX, W10 30€pIiraloTbCsi, Ta HE IIEPECBUILYIOTh
$10/micaup 3a 1 ToOaiT. binbln geradsHa 1H(GOpMAaIIS IIOAO BapTICHUX

[MOKA3HMKIB Ta HaJlaHHS IIOCJIYT HaBenaeHay [21].

3.2 HanamryBanHs 0a3 JaHUX BOAHUX O0€EKTIB Ta BOJHHUX MOCTYI

BcranoBneHni Ha cepBepl npouecu bJl, moBuHHI OyTH TOTOBUMHM JIJIsi

BUKOPHUCTAHHS, TOMY HEOOX1JJHO CTBOpUTH 0a3zy JaHUX Ta TaOJMIl, IO

MICTUTUMYTh po00Y1 AaH1 (J1aHl IMPO BOAHI 00’ €KTH, CTaHAApTH, TOIIO). [l
poro B makeri 1HcTasAmll WaterObjects Biakputu nanky DB Browser Tta

3anycTUuTH sapiuk DBeaver (puc. 3.4).
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Pucynok 3.4 — Spmuk s 3anycky CYb/I

BigkpuBaetscsa romoBHe BikHO DBeaver. B modyaTkoBOMYy CTaH1 CITMCOK
MIJIKJII0YEeHUX 0a3 JaHuX OyJie mopoxkHiM (puc. 3.5).
JIn1si  CTBOpPEHHSI HOBOIO MIJKIIOYEHHA JI0 cepBepy 0a3 mgaHux

HeoO0X11HO 0OpaTtu komaHay «Co31aTh coeiuHeHue» (puc. 3.6).

Pucynok 3.5 — 'osnioBHe BikHO DBeaver

JI71st  CTBOpEHHS HOBOTO MIJKIHYEHHS 0 cepBepy 0a3 gaHux

He00X1JHO 00paTu koMaHay «Co31aTh COeTMHEHUE» (PUCYHOK 3.6).

Pucynok 3.6 — CTBOpEeHHS HOBOTO MIJAKJIFOYEHHS 10 CEpBEPY 0a3 JaHUX

Jlam1 norpioHO 3anoBHuTH 1o «llyte» Ta «JDBC URL». B

3arajibHOMy BUNAJKy 1osie  «llyTe» MICTUTH peaibHy aapecy cepepy 0a3

naHux. Tak SK MM HAJIAIITOBYEMO JIOKAJbHUU CepBep 0a3u JaHUX, BBOJIUMO

127.0.0.1 (puc. 3.7).

Pucynok 3.7 — HanamryBanHs HOBOTO IMIJAKJIIOYEHHS JI0 CEpBEpy 0as

HAHUX

Jlam moTpiOHO PO3KPUTH CTPYKTYPY CTBOPEHOI ITyCTOi 0a3u JaHUX
Ta akTuByBaTH po3aul Tables. Ilpu mpomMy crane aocTynmHOr KHomka SQL

(puc. 3.8 Ta 3.9)
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PucyHok 3.8 — JlepeBO CTPYKTYpH JIOKAJILHOT'O CEPBEPY

Pucynok 3.9 — Knonka juist HajamTyBaHHsS TaOaIuIb 0a3u JaHUX
[Ticns matuckanHs kHomnku «Pemaktop SQL»/«HoBwiii pemakTop SQL»
BIZIKPHUBAETHCS BIKHO Script-1. HanamTyiTe BIKHO, 1110 3'IBUJIOCH, 10 BUTJISY,
SIK [IOKA3aHO HA PUCYHKY 3.10 1J1st 3py4HOCTI KOPUCTYBAHHS.
Pucynok 3.10 — BikHo Script-1 miciag HajnamTyBaHHS IHTEP(DEUCY
Jlam y BikH1 Script-1 morpidHo BukoHatu komanay File\Open 1 mo
gyep3l 3aIllyCTUTH KOXXEH Hablp sql koMaHng B Oyab-sKIM IOCIIJOBHOCTI

(pucynkm 3.11 — 3.12):

Pucynok 3.11 — Komanzga Open

Pucynok 3.12 — Ha01p SQL kxoman, sik1 nOTp10HO 3aBaHTAXKUTH

Pucynok 3.13 — Bu01p ogHoro 3 HaoopiB SQL koman]1

Jlnst 3aBaHTakeHHS 11 3anmycky SQL-ckpurnra HEOOX1JHO HATHUCHYTH

kHONKYy Execute Querya®o ¢gynkuioHanpHy komOiHamio Ctrl+Enter (pucyHok

3.14).
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Pucynok 3.14 — Knonka Execute Query juis 3anycky SQL-ckpunra

PesynbTraT 3amycky ckpurnta dump HaBeJeHUN Ha pUCyHKax 3.15.

Pucynok 3.15 — Pe3ynbTar BUKOHAaHHS cKpurTa dump

[licas 3amycKy BCIX CKpMIITIB HEOOXIJHO OOHOBUTHU CTPYKTYpy Oa3u

NaHuX (pUCYHOK 3.16).

PucyHok 3.16 — KHOMNKa OHOBJICHHSI CTPYKTYpH 0a3u JJaHUX

[Ticnst onoBieHHs y BIKHI DBeaver 3’BUThCSI CTBOpEHA CTPYKTypa 0as3u

HdHHUX.

3.3 Po3poOka nporpamuoro inrepgency Ajs podoTH 3 CHCTEMOIO

[Iporpamuuii  1HTEpdECc it PpoOOTH KIIEHTCHKOI CTaHIll OyJio

pEa130BaHO MOBOKO porpaMyBaHHS C B MIO€IHAHHI 3
BUCOKOpiBHEBUMBIAKpUTUM  .NET-gperimBopkom WPF  1ns  po3poOku
neckron-cucteM. Po3poOka 1HTepdency IpyHTY€eTbCS Ha MOTPeO01 KOPUCTyBaya
MaTH MOXKJIMBICTh VIIPaBJIHHSA BCIMa XapaKTEPUCTUKAMM BI1J0OpaKEHHS
1HpopMariii. JIICTUHT mporpaMHOro KOy HaBeAEHO B J04aTKy B.

Bce poboue BIKHO MOKHA MOAUIMTH Ha I’ STh (PYHKI10HAJBHUX BKJIA/I0K:

1. Bkmajgka 3 TATYJIbHUM apKyIIIOM;

2. Bknaaka «/lanHiy;

3. Bxiagka «AHanizy.

4. Bkinajaka «BoH1 NOCIyru
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>. Bxiagka «lIporao3zyBaHHs»

Po3ristHemMo Ou1bII AETAJbHO KOXKHY 3 LIMX (PYHKIIOHAJIBHUX JUISHOK
Ta €TalM 1X BBEJACHHS N0 CKJIaay 1HTEpdency.
Bxnanka «JlanH1» MICTUTH TAOJMIIO ¢ TTOKa3HUKAMHM BOJHUX OO’ E€KTIB, a

CaMCf:

| 1M’ BOOHOTO 00’ €KTY;

HaC OCTAHHBOI'O 3alIUCY ITOKA3HHUKA Y 633}7 HAHUX,

1M’ s TOKA3HUKA;

3HAUYCHHS MOKa3HUKA;
€ MOXJIMBICTh KEPYBATU BIJOOPAXKEHHS JaHUX. SKIIO HaXaTu Ha Oy/b-
SIKY KOJIOHKY, TO JIaH1 BIJCOPTYIOThCH.
Taxkox Ha 111 BKJIAALI € 3 KHOITKH:
1. «Jlomat BogHUH 00’ €KT»
2. «JlojaTty 1MoKa3zHUK BOJHOTO 00’ EKTY»
3. «Jlomatu HOBUU CTaHAAPT
[Iepm 3a Bce, omepaTop mporpaMu IMOBHHEH MaTH 3MOTy J0JaBaTH HOBHUU
BOAHUM 00’ €KT A0 0a3u gaHuX. SKIIO 00’€KT BXKE CTBOPEHHMM, TAKOXK € 3MOra
aoJaTH IIOKA3HUK 3a JOMNOMOIOK BIAIIOBIAHOI KHONKHM «JlogaTh MOKa3HUK

BOJHOIO0 00’€KTy». TakoX € MOXJIMBICTH J0JAaTH HOBUM CTaHIAApPT A0 Oa3u

JTAHUX 32 JIOIIOMOI'OK0 KHOTIKU «J10/1aTh HOBUM CTaHAAPT».
Bcboro HamuyeTrhbCcsi TpU TUMM CTAHAAPTIB: IMHUTHA BOJA, puOrocm Ta
peKpealiiHa BoJia.

PoOoTa 3 1i€r0 BKIaJKOI0 IpeAcTaBiIeHa Ha pucyHkax 3.17 — 3.19

Pucynok 3.17 — JlogaBaHHst HOBOTO BOJHOI'O 00’ €KTY J10 0a3U JaHUX

Pucynok 3.18 — /lomaBaHHsI HOBOTO MOKa3HUKA BOJHOI'O 00’ €KTY
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Pucynok 3.19 — JloraBaHHsSI HOBOIO CTaHIAPTY

Bxnanka «Anam3y» BigoOpakae aHail3 MOKA3HUKIB BOJHUX 00’ €KTIB JI0
CTaHJApTIB. 3BEepXy € ABa (PUIBTPHU IO SKUM BIJOOPAXKAIOTHCS JaH1 y TAOIUIII

3HU3Y : BOJAHUX 00’ €KTIB Ta TUITY CTaHIApPTY.

Axmio crpoka TaOJMI 3€JIEHOTr0 KOJBOPY — TO JAaHUM IIOKa3HHK

BIITIOBIZIA€ CTaHAApTaM, SIKIIO YEPBOHUN — HE BIJAMNOBIJIAE, SKIIO )KOBTUH — TO

JaHUM CTaHIApT HE 3anMcaHu y 0a3l gaHux. PoOora 3 I1€10 BKIAJIKOIO

[peacTaBlicHa Ha pUCYHKY 3.20.

Bxnaaka «BoiH1 OCIyTU» MICTUTh BUSHAYEHHS BOJHUX MOCHYT, (PUILTP
o obJsacti, GUILTP 1O BOJAHOMY 00’€KTYy Ta JB1 TaOiuIll. 3/11Ba — BlaoOpaxkae
IHQOpMaALIII0 [pO MIAINPUEMCTBA, a caMe, IM’sl IIAINPUEMCTBA Ta BEO-CAWT
MIAIPUEMCTBA, 10 3aMMaThCS OILIIHKOK SKOCTI BOJM, a C IPaBOi CTOPOHU —
110 HaJal0Th BOJIHI MOCIYTH 3 TAKO0 K 1H(hopMaliier. IIpukian podoTH 3 i€

BKJIAQ/IKOIO TIOKA3aHWW HA PUCYHKY 3.21.

Pucynok 3.20 — PoOora 3 BKJIaJKOK «AHAaII3)

Pucynok 3.21 — PoboTa 3 BkJ1aakoro «BoaH1 mocayru
Brxinagka  «lIporHo3yBaHHs» Mae (QYHKIIKO T100yaI0BH  rpadika
MPOTHO3YBAaHHS SKOCTI BOJHUX 00’€KTiB. BOHAa MICTUTh TEKCTOBE MOJIE
«KinpkicTh a10» Ta KHONKY «PoxpaxyBaTu» a TakO0XX pe3yJbTyruuil rpadix.

Po0oTa 3 111€10 BKJIaJKOI0 MpeIcTaBlIeHa Ha PUCYHKY 3.22.

Pucynok 3.22 — Pobota 3 BkI1agakor «IIporano3yBaHHs»
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TakuM 4YuHOM, mporpaMHMi I1HTEp(EenC peadye HaACTYIIHI PEKUMU
poOOTHU: YBEACHHS, IEepBUMHHA 00pOOKa Ta aHaJN3 IMOKAa3HUKIBS SIKOCTI BOJHMX
00’€KTIB, pEKOMEHAaIlll 3 BOJAHUX mnocayr aias oopanoro BO, a Takox

MPOTHO3YBAHHS SIKOCTI BOJTHUX 00’ EKTIB.

BucHoBok 10 po3ainy 3

1. Po3pobnena cTpykTrypa 1H(QOpPMAIIMHOI CHCTEMH. 3alpPONOHOBAHO
CreIU(IKaIIi0 TEXHIYHOTO Ta MEPEKEBOro OOJIaIHAHHS, SIKE 3aJ0BOJIBHSE

noTpeOn KOMIT FOTE€PHO-IHTEIrPOBAHOI CUCTEMH.

2. CrpoekTtoBaHa CTPyKTypa ©0a3 [JaHUX BOJHHUX OO €KTIB, ITOKAa3HHUKIB,
CTaHJAPTIB Ta BOJHHUX IOCIYT, [0 MICTUTh aKTyaJlbHY I1H(pOpMAIIIO IIPO
3rajJiaHl CyTHOCTI.

3. Peani30BaHO 17110 BUKOPUCTAHHSA MOJEJ1 XMapHUX CEPBICIB IIPU PO3POOIIL
iHpopmMalIiiHOl cucteMu. HaBeieHO 1HCTPYKILIIIO 3 HAJIALITYBAHHS CEPBEPIB
115 3a0e3ne4eHHs (DYHKIIOHYBaHHS 1H(QOPMALIHOI CUCTEMHU.

4. CTBOPEHO KOPHUCTYBALIbKMM 1HTEep(dEUC omneparopa KIIEHTCHKOI CTaHILII.
[HTEepdenc s poOOTH KIIEHTCHKOI CTaHIll OyJio peaai30BaHO MOBOIO
nporpamyBaHHss C# B MO€JHAHHI 3 BHUCOKOPIBHEBUM BIAKpUTUM .NET-

dbpermBopkoM WPF 1j1st po3p0o0OKH JIECKTOI-CUCTEM.
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4 IIPOI'PAMA TA METOAUKA BUIITPOBOBYBAHDb
PO3NOAIVIEHOI CACTEMUM MOHITOPUHI'Y TA KEPYBAHHSI
AKICTIO BOJHUX O’BEKTIB

Jlana miporpama 1 METOJMKa BHMIIPOOYBaHb PO3IOAIJIEHOI CHCTEMU
MOHITOPHUHI'Y Ta K€pPyYBaHHSI BOJHUMHU 00’ €KTaMM MpU3HAYECHA IJIs1 30€pIraHHs
Ta 0OOpOOKM BOJHMX IMOKA3HMKIB, BU3HAYECHHS 1 TIEPEBIPKH BOJHUX MOKA3HUKIB
3riJHO  CaHITapHUX HOPM  YKpaiHU, BUSBJICHHS IIOKa3HUKIB, KOTpI
BIAXMJISIOTHCS B1J HOpM. TakoK MOXKe IM1JIKa3aTH, 40 KO0 HIAIPUEMCTBA CI1/]
3BEPHYTUCS 3 IPUBOY BOJHUX ITOCIIYT.

[Iporpama 1 MeToauka BUIIPOOYBaHb PO3p0O0JIEHA BIATIOBIAHO 10 BUMOT
BoaHo PaMKOBOI JINpEKTUBU cC 2000/60/€C Ta
[TocranoBu Big 20 mumuas 1996 p. N 815 IIpo 3arBepmxkenus llopsaky

3JIINCHEHHS JICPKaBHOTO MOHITOPUHTIY BOJI.

4.1 O0'ekT BUNIPOOYBAHD

4.1.1 HaumMeHyBaHHS CUCTEMH

Po3noauieHa cucteMa MOHITOPUHIY Ta KepyBaHHS SIKICTHO BOJHHX

00’ €KTIB.

4.1.2 O0sacTh 3aCTOCYBAHHA CUCTEMU

Po3noauieHa cucteMa MOHITOPHMHIY Ta KEPYBaHHS SIKICTHO BOJJHHX

00’€KTIB € TEXHOJOTIYHOKW  1H(OPMAIIHHO-IOBIIKOBOK)  CHCTEMOKI 1
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IpU3HA4YCHa JJI9 BU3HAYEHHS SIKOCTI IOKA3HHUKIB BOJHUX O0’€KTIB YKpaiHu,
sIKa J03BOJIMTh BUKOHYBATH 30€pIraHHs, HaJaBaTH ONEpaTMBHUM JIOCTYH 1
MOKJIMBICTh MOJIAJIBIIOTO aHAN3y JAaHUX MPO CTaH JKEPET BOAONOCTAYaHHS, a
TakOX 1H(QOPMAIIMHOTO 3a0€3MeUeHHs KOPHUCTYBadlB Opradi3aiiid Ta
rpOMaJIsiH,

CucremMa mnpu3HaAdyeHa JUId aBTOMATHU30BaHOro 300py, O0OpoOKH,
30epiraHHs Ta Bl3yali3alili JaHUX KOHTPOJI 1 MOHITOPHHIY, SIKI MOXKYTh OyTH
BUKOPHMCTAHI JIJIsi CTBOPEHHSI IPOTrHO3YBAHHS CTaHY BOJHHUX O0'€KTIB

KopuctyBau mnporpamy MOXKE CKOPUCTATUCS IOpaJaMu 3 HaJlaHHS
AEp)KaBHUX  MOCJAYr  TIpoMaAsgHaM Ta  oOpraHizauisaM,  3a0e3MeYeHHS
IHPOpMYBaHHS CIIOKMBAY1B MPO JEPKaBHI Ta IPUBATHI BOAHI MOCIYTH, a
TaKOX JIJIs1 3a0€e31eueHHs 1H(hOpMaLIiHOI B3aEMO/IIT MK BOJHUM 00’ €KTOM Ta

M1JITPUEMCTBOM, 110 HAJa€ BOJHI ITOCJIYTH B TIEBHOMY PET10HI.

4.2 Mera BUIIPOOYBaHb

MeTor NnpoBeASHUX 3a L1€0 OPOrpamMor Ta METOJMKOK BUIPOOYBaHL
Po3noaieHol cucTeMa MOHITOPUHIY Ta KEPYBaHHS SKICTIO BOJHUX OO0’ €KTIB €
BU3HAYEHHS (DYHKIIOHAIBHOI MPaLE3JaTHOCTI CUCTEMM Ha €Tarll MPOBEACHHS
BUIIPOOYBaHb.

[Iporpama  BunpoOyBaHb TIOBMHHA  3aCBIJUUTH  IIpal€3JaTHICTh
Po3moalieHoi cuctemMa MOHITOPUHIY Ta KEPyBaHHS SIKICTHO BOJHHUX OO’ €KTIB

BIITTOBIHO A0 (PYHKIIIOHAJbHUM IIPU3HAYCHHSIM.

4.3 3araJjibHi NOJIOYKEHHHA
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4.3.1 llepeik KeplBHUX JOKYMEHTIB, HA MIJICTABI AKHX
NPOBOASATHCH BUNIPOOYBAHHS

[TpuiimanbHl BumpoOyBaHHS Po3mojiaeHol cucTteMa MOHITOPHUHTY Ta
KEpyBaHHS SIKICTHO BOJHHMX OO’ €KTIB IIPOBOASATHLCS HA IIJCTaBl HACTYITHUX
NOKYMEHTIB:

- 3aTBEpIKEHE 3aBJaHHS Ha MAariCTEPChbKY JIUCEPTALIF0 Ha PO3POOKY
Po310/1171eHO1 cUCTeéMa MOHITOPUHTY Ta KEpyBaHHS SIKICTIO BOJHUX 00’ €KTIB;

- I{s1 [Iporpama 1 MmeToauka npumuMaabHUX BUIIPOOYBAHb;

4.3.2 Micue 1 TpUBAJIICTh BUNIPOOYBAHb

Micue npoBeneHHs BUIIPOOYBaHb — HaBYAJIbHA J1a00paTOpIsl.
TpuBanicte BUNPOOYBAHb BCTAHOBIIIOETHCS  KaJCHAAPUM  IUIAHOM

MariCTepChKOI JUcCepTallli.

4.3.3 IlepeJ1ik NpONNOHOBAHUX HA BUNIPOOYBAHHS JOKYMEHTIB

Jlnss mpoBeneHHsS BHUIIPOOyBaHb BHKOHaBLIEM IIpeJsBISIOTHLCS Takl
NOKYMEHTHU:

- Poboya nporpama mMaricTepchbKoi Juceprarili;

- 3aBJIaHHs Ha MariCTepChbKy JECHUpTAIIl0 Ha CTBOpeHHs Po3mojiineHoi
CUCTEMa MOHITOPMHTY Ta KEPYBAHHS SKICTHO BOJHUX 00’ €KTIB;

- Texaiunu# ipoekT Po3mo/iiieHoi cucteMa MOHITOPUHTY Ta KEPYBaHHS

AKICTHO BOJIHHX 00’ €KTIB.

4.4 O6car BUNIPOOYBaHb
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4.4.1 IlepeJiik eTaniB BUNIPOOYBaHb 1 NEPEBIPOK

B mnpoieclt mpoBeaeHHS NpUMMaJIbHUX BHUIIPOOYyBaHb IOBHHHI OYTH
IPOTECTOBAH1 HACTYIIHI IMACUCTEMHU PoO3moauieHoi cucreMa MOHITOPUHIY Ta
KEpYBaHHSI SIKICTIO BOJIHUX 00’ €KTIB:

- Ilincucrema BUKOpUCTAHHS 0a3u JJaHUX BOJHUX 00’ €KTIB;

- Iligcucrema CXOBHMIA CTPYKTYPOBAHMX JAHUX IIPO TIPOLECH Y
NOKYMEHTaX;

- [lizcucremMa BUKOHAHHS aHaI13y MOKAa3HUKIB SIKOCTI BOJHUX 00’ €KTIB;

- [Iigcucrema 1HGOpMaIIMHOTO OOMIHY Ta IHTErpalii;

- ITigcucrema BOJHUX MOCIYT.

Bci1 macucteMu BUIIPOOOBYHOTHCSA OJITHOYACHO HA KOPEKTHICTh B3a€EMO/I]
NIACUCTEM, BIUIMB MIACUCTEM OJWH HaA OJHOr0, TOOTO BHIIPOOYBAHHS
IPOBOJISATHECS KOMILJIEKCHO.

[IpuitmasibH1 BUIPOOYBAHHS BKJIFOYAKTh MEPEBIPKY:

- IIOBHOTH 1 SIKOCT1 pean13aiii (pyHKII1H;

- BUKOHAHHS KOXKHOI BUMOTH, 1110 BIJHOCUTBCS J10 1HTEpdeiicy Cucremu;

- poOOTH KOPUCTYBAY1B B I1aJIOTOBOMY PEKUMI;

- MOBHOTHU 1, AOCTYIIHUX KOPHUCTYBA4e€BI, 1 I1X JOCTATHICTb IS
(O YHKIIOHYBAHHSI CUCTEMHU;

- CKJIQJIHOCTI MPOLIEAYP A1aJI0Ty, MOXKJIIMBOCTI poOOTH KOPHUCTYBadlB 0€3
CIIEI[1aJILHOI ITIJITOTOBKH;

- peaKIlli CHCTEMH Ha MOMMJIKM KOPUCTYBAYa;

- IPAKTUYHOI 3[IMCHEHHOCTI PEKOMEHJOBAHUX TPOLIEYD.

4.4.2 BunpoOyBaHHs MiICHCTEMHA BUKOPUCTAHHS 0a3U JaHUX
BOHHUX 00’ €KTIB
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BunpoOyBaHHS IJCMCTEM YIPaBIIHHS 1 BUKOHAHHSA POOOYHX IIPOIIECIB
CIIpSIMOBAH1 Ha MEPEBIPKY KOPEKTHOCTI OOpOOKH BXI1JHUX 30BHIIIHIX 3aITWTIB
1010 HAJTaHHS, 3MIHUA B1JIOMOCTEN ITOKA3HUKIB BOOJHUX 00’ €KTIB.

Bumoru 10 mijicuctemMu ynpasiiiHHA 0a3010 JaHUX BOJHHX O0’€KTIB 3a
OOpOOKM BXIJIHUX 30BHINIHIX 3alWTIB IOA0 HaJaHHS, 3MIHM B1JIOMOCTEHN
BOJIHUX ITOKA3HHUKIB HaBeAEeHO B TE€XHIYHOMY 3aBJIaHHI.

[TepeBipsrOTHCS POLEAYPH 1 TAPAMETPH:

- CTBOpPEHHS (D)OpPMHM 3aIUTY;

- HEOOX1/IHY K1JIbKICTh ITOJIB JJIs1 BBE€JICHHS BX1JIHUX JJAHHUX;

- HasIBHICTh HEOOX1THUX €JIEMEHTIB YIIPABIIIHHS;

- KOPEKTHICTh 30€peXeHHs BBEJACHUX JAaHUX 1 Mepejada 3asiBKM Ha
HACTYITHHUM PIBEHb OOPOOKH;

- noOy0Ba 3BITIB Ta 30€PEIKEHHS 11.

4.4.3 BunpoOyBaHHS MIJICHCTEMH CTPYKTYPOBAHUX JJAHUX MPO
NPoLEecH Y JOKYMEHTAaX

BunpoOyBaHHS TMIJACUCTEMH CTPYKTYpPOBAHUX JAaHUX IIPO IPOLIECHU Y
JIOKYMEHTaxX CHpsMOBaH1 Ha nepeBipKy 30epiranns B b/l BoJHUX 00'€KTIB IS

KOPEKTHOI po00TH PO3MOALIEHOT CUCTEMH MOHITOPUHIY Ta KEPYBAHHS SIKICTIO

BOJHUX 00’ EKTIB.

Bumoru no CxoBuila CTpyKTYPOBAaHUX JAHUX Y JIOKYMEHTAX HABEICHI B

TexniuyHOMY 3aB/1aHHI.

4.4.4 BunpoOyBaHHS BUKOHAHHS AHAJI3Y NOKA3HUKIB AKOCTI
BOJHUX 00’ €KTIB
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BunpoOyBaHHs  aHam3y TOKA3HMKIB  SKOCTI  BOJHHUX OO’ €KTIB
MPOBOJIUTHCS JIJIsI TIEPEBIPKH MOXKJIMBOCT1 0OpOOJISITH BBEACHY 1H(pOpMAIIll 10
bJI, sika cknagaeThes 3 MOKA3HUKIB BOJHUX 00’ €KTIB, 1 OTPUMYBATH PE3YJIbTAT
y BUTJISAl aHam3y JAaHUX 3T1JHO CAaHITApHUX HOPM 3a3HAYeHUX B 0a3l JaHUX

BOJJHUX 00 ’€KTIB B TaOJIMII1 3 HOpMaMH SIKOCTI BOJ Y KpaiHHU.

4.4.5 BunpoOyBaHHs nmijcucTeMu iIH(PpOPpMAIAHOTO OOMIHY

BunpoOyBanus IliacucremMu 1H(pOpMaLIMHOI B3a€MO/IIT CIIPSIMOBAH1 Ha
3a0€3MEe4YEHHS KOPEKTHO1 poOOTH 0a3 JaHUX, TaKUX, SIK:

- BJ1 Boauux 00’ €KTIB;

- b1 Bogaux nociyr.

[IepeBipseThCsl KOPEKTHICTh B1JJ0OpaKeHHs 1H(popmMaIlii.

4.4.6 BunpoOyBaHHs MiAICHCTEMH BOAHUX MOCJYT

BunpoOyBaHHS MIACUCTEMU BOJHUX IOCIYT CJIY>KaTh JUISL TMEPEBIPKHU
[IOBHOTH 1 KOPEKTHOCTI B1AOOpaXeHHs 1H(popMarlili. A Takox, 3 OIJISIAy Ha TE,
[0 KOpUCTyBauaM IIJICUCTEMH BOJHUX TMOCIYr IOTPIOHO OYyJI0O 3HAWTHU
MIIIIPUEMCTBA, 110 HAJAKTh BOJHI MOCIYrH, TO OYyJIO IIEPEBIPEHO KOPEKTHICTD

B1J1I0OpaKE€HHS pE3YyJIbTaTY.

4.5 Meroanka npoBeAeHHsI BUNNIPOOYBAHDb

Metonuka Ta TiporpamMa BHUIIpOOyBaHb  PO3IOJAIIEHOI  CHCTEMU
KEPYBaHHS SKICTHO BOJHHMX OO0 €KTIB mependadae IOCIIIOBHE TECTyBaHHS
¢yHKLIH Ta macucTteM nporpamu. Cucrema po3po0sieHa y cepeaosuill Visual

Studio 2017 na moB1 nporpamyBaHHs C#.
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['0JIOBHE BIKHO PO3MNOJAUIEHOI CHUCTEMHM KEpPYBaHHS SKICTHO BOJHHX
00’ekTIB Toka3aHo Ha puc.4.l. J{ns poOOTHM 3 HAIIOK CUCTEMH HEOOXITHO

MEepEUTH 10 BKIAJKHU «JlaHH1» Y BEpXHBOMY JIIBOMY KYTKY BIKHA.

Pucynok 4.1 — T'ojloBHe BIKHO TmIporpaMud  PO3IOAIIEHOI CHCTEMHU

KepyBaHHS SIKICTIHO BOJIHUX 00’ €KTIB

3a 3aMOBYYBAHHSAM IIICJIS 3aIllyCKy CHCTEMM BIJKPHUBAETHCS BIKHO

MIACUCTEMU 300py JaHUX. JSKIIO MNOpYyLIEHb HEMAae, MOTOYH1 3HAYEHHS
[MOKAa3HUKIB BOJHUX O0’€KTIB BIJOOPAXKAIOTHCS Y HOPMAJILHOMY PEXUMI, SK
[MOKa3aHo Ha puc. 4.2.

Orneparop Mae MOXIMBICTb MEPETVISAaTA JaHl BOJHUX OO0’ €KTIB,
BHOCHTH HOBI BOJHI 00’ €KTH, 10JaBaTU MOKA3HUKU BOJHOr0 O00’€KTY Ta SKIIO
3’SIBUTHCS HOBHUH CTaHIAPT Ji0JaTH 1 Moro. Hanmpuknan, Ha puc. 4.3 nmokazaHo
IK JOJAE€ThCSI HOBUM BOJHUM 00’€kT, HAa puc. 4.4 — J0HAETHCS TOKA3HUK
BOJHOI'O 00 €KTY, a HA pUC. 4.5 — MOKA3aHO K CTBOPIOETHCS HOBUM CTaHIAPT U

N0J1Aa€ThCS 10 MEeBHO1 TabauIl B Hamry b/I.

Pucynok 4.2 — BigoopaxeHHs TaOauIll MOKAa3HUKIB BOJHUX 00’ €KTIB

Pucynok 4.3 — JlojaBaHHSI HOBOT'O BOJIHOI'O 00’ €KTY

Pucynok 4.4 — JlomaBaHHsI HOBOT'O IMTOKa3HUKA BOJHOIO 00’ €KT

Pucynok 4.5 — CTBOpeHHs Ta J0JaBaHHS HOBOT'O CTAHAAPTY
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[Ticast poOOTH 3 JaHUMU 1 aHaJII3y BOJHMX MOKAa3HUKIB Tpebda MmepenTH
0 BKJIAAKU «AHami3» puc. 4.6. Ha Bknaai aHami3 aBTOMaTUIHO MMPOBOIUTHCS

aHaJI13 JIJaHUX MO MEBHOMY CTaHAApTy. 3a YMOBUYYBAHHSIM 1€ MMTHA BOJA.

Pucynok 4.6 — BigoOpakxeHHs BKJIaJIKH « AHAJII3)

Y pa3l BIAXWICHHS IIOKa3HUKA BlJ HOPMH BIH B1J0Opa)kaeThCs
YEpBOHUM KOJBOPOM. SKIINO JJ1 MOKa3HMKAa HE BU3HAYEHUM CTaHAApT BIH
B1JIOOpaXa€eThCsl )KOBTUM KOJBOPOM. SIKIIO BIJIXMJICHb HEMA€, TO MOKA3HUKHU
B1100pakar0ThCs 3€JICHUM.

Tabauiro TakoXK MOXKHA BIACOPTYBaTH 3a IEBHUM BOJHMM 00’ €KTOM

HAaTUCHYBIIM KHONKY BCl1 BOJHI 00’ekTu (puc. 4.7). HaTuCHYBIIM KHOIIKY

BogHl craHgapTH BIAKPUETHCS CIUCOK 13 TPHOX CTaHAAPTIB OOpaBIIM SIKUM

3MIHUTBLCS CUTYaIllsl y TaOIUIll BIAIMOBIJHO IO 00OpaHoro cranaapry (puc. 4.8).

Pucynok 4.7 — CopryBaHHs 3a BOOHUM 00’ €KTOM

PucyHok 4.7 — BuO1p BOJHOTO CTaHAAPTy

Takox omepaTop Ma€ MOXJIMBICTh MHEPErIIHYTH MIAIPUEMCTBA, IO

HaJalTh BOAHI 1nocayru. HartucHyBmm BkIaaky «BoaHi nmociyruy

BIZIKPHMBAETHCS BIKHO BOAHMX Tocayr (puc. 4.8). OOpaBiImM CBIM perioH (puc.

4.9) Ta BOOHUM 00 €KT SIKUM 3HAXOJHUTBLCS B IIbOMY PEriOHI Ooreparop 0auyuTh
MIAIPUEMCTBO, IO HAJa€ BOJHI MOCIYrd B MeBHOMY perioH1l (puc. 4.10). B
MBIM  YaCTHUH1 3HAXOAATBCA PETiOHaJbHI IMANPUEMCTBA, a B IIpaBIH
MAMPUEMCTBA, 110 HAJAAKOTH IIOCIYTH 3 JJA0OPATOPHOI OIIHKU SIKOCT1 BOJIHHX

00’ €KTIB.
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Pucynok 4.8 — BigoOpakeHHs BKIaJKu «BogH1 1Tocayru»

Pucynok 4.9 — IIpukian BUOOPY periony

Pucynok 4.10 — JIemoHcTpaliis pe3yabTaTy BUOOPY HIAIIPUEMCTB I8

PEr10HY

[IoBEpHYTUCH 10 TOJIOBHOIO BIKHA IIPOrpaMU KOPUCTYBAY MOXKE,
HAaTUCHYBIIM KHONKY «TutynbHud nuct». s 3aBepuieHHs poOOTH 3

IpOrpaMor0 HEOOX1JHO Ha)XKaTH BIAINOBIAHY KHOIKY y BEPXHBOMY MpPaBOMY

KYTKY BIKHa a00 3a jonomororw «@aunmy, «Buxigy (puc. 4.11).

Takoxx mosxHa 30epertu Haml gadl y ¢aunn Microsoft Offsce Word.
[Ticas natucky kHonku «@auny, «30epertu anam3 y daa Word» adbo MmoxxHa
HaTUCHYTHU KoMO1Ha1o kiaaBim «Ctrl+Sy.

KopuctyBauy Moxe BIAKpUTH 1H(MOpMALIKD TIpo mporpamy «Daitmy,

«IH(opmalllsg Ipo nporpamy».

Pucynok 4.11 — JlemoncTpatiisgs MeHo «Danim

Pucynoxk 4.12 — JIlemoHcTpaliis 30epexeHHs JaHux y (paiia Microsoft

Offsce Word

TakuM 4YMHOM, pO3TISSHYTO OCHOBH1 (YHKIIT Ta pPEXUMU POOOTH

PO3IO/IIJIEHOT CUCTEMHU KEPYBAHHS SIKICTIO BOJHUX 00’ €KTIB.
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4.6 Bumoru 3 BUnNpoOyBaHb NporpaMHux 3aco0iB

BunpoOyBaHHsi mporpamMHHX 3aco01B Po3moaijieHol CUCTEMH KEepyBaHHS
AKOCT1I BOJHHUX OO0’ €KTIB OPOBOJSATLCS B  IPOLECI (PYHKIIOHAJIBHOIO
TecTyBaHHs CHUCTEMH 1 11 HABAHTAKYBAJIbHOT'O TECTYBAHHSI.

[HIIMX BUMOI 1100 BHUIIPOOYBaHb IpOorpaMHHUX 3aco01B Po3mnojaineHoi

CUCTEMHM KE€PYBaHHS SKOCT1 BOJJHUX 00’ €KTIB HE MPE IBJISETHCS.

4.7 IlepeJik pooiT, 110 NPOBOAATHCH MICJIA 3aBePIICHHSA BUNIPOOYBaHb

3a pe3yJibTaTaMH BUNPOOYBaHb POOUTHCS BUCHOBOK IIPO BIJAMNOBIJIHICTH
Po3noaiieHol cucTeMu KEepyBaHHSI SKOCTI BOJHMX 00’€KTIB BUMoram 13 Ha
Cucremy 1 MOXJIMBOCTI 37a4l PoO3moauieHol CHMCTEMHU KepyBaHHS SIKOCTI
BOJHMX O0’€KTIB B JOCHIAHY eKciutyaTaimiio. I[Ipu nupbomy BUpOOJEThCs (IpH

HEOOX1IHOCTI1) JIOOMPALIFOBAHHS MPOrPAMHHUX 3aC001B 1 JIOKYMEHTAIIII.

4.8 YMOBH i NOPAI0OK NPOBEJICHHH BUIIPOOYBAHDb

BunpoOyBanHs Po3moiiieHol CUCTEMU KEPyBaHHS SKOCT1 BOJHUX 00’ €KTIB
MOBHHHI TPOBOAUTHUCS HA IIIJILOBOMY OOJagHaHHI 3amMoBHHMKA. OOnaaHaHHS
MOBUHHO OyTH HAJaHO B T1M KOH(Irypalill, sika 3allaHOBaHa JJIsl I0OYaTKOBOTI'O
pPO3rOpPTaHHS CUCTEMH, 1 BKa3aHa B TeXHIYHOMY 3aBJaHHI.

[lig yac BUOpoOyBaHb NPOBOJUTHLCS IOBHE (PYHKIIOHAJIbHE TECTyBaHHS,
B1JIIIOB1JIHO 710 BUMOT, 3a3Ha4e€HUX Y TeXHIYHOMY 3aBJIaHHI.

[Ipy mnpoBeaeHHI NOpUMMaIbHUX BUMNPOOyBaHb JAocTtyn A0 Cucremwu

HAJIa€ThCSl OOMEKEHOMY KOJIY KOPUCTYBaylB.
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B xoxa1 mpoBeaeHHS JOCIIIHOT €KCITyaTalli JJ1si KOYXKHOTO 3apeeECTPOBAHOTO
kopuctyBaua CHCTEMHM aJAMIHICTpaTOp BH3Hadae po3autd CucTtemu, /10 SIKHX
JaHUKM KOPUCTYBau OTPUMAE JIOCTYM JJIs MPOBEICHHS MOBHO(MYHKIIIOHAJIBHOTO
TECTyYBaHHs. Y MOMEHT aBTOpHM3allli 3AIMCHIOETHCS TIEpeBIpKa poil 1
MOBHOBAXX€Hb KOPUCTYBaua, B 3aJICKHOCTI BIJ IKMX KOPUCTYBau€Bl HAJAETHCS
AOCTYIl A0 MNeBHUX po3aunB CucTeMM, a TakKoXX BHM3HAYAE€ThCs HaOIp
(¢ yHKII1OHAJy, SIKWH BIAIIOBIJAE 3aBJaHHSIM JIaHOIO KOPUCTYyBaya.

Jlan1 kopuctyBaul npamnTh 3 CHCTEMOI, BUKOHYKOUYHM CBOI CIIY>KOOBI
000B'A3KM, TOOTO PO3MILIYIOTh, PEAATYIOTh, MYOJIKYHOTh 1 BUAAISIOTH BMICT,
a4 TUM caMuM PoO3MOAUIEHOT CUCTEMU KEPYBAHHSI SIKOCTI BOJIHUX
00’€KTIB  MOBHO()YHKI[IOHAJIbLHOMY TECTYBAHHIO IIPOTSITOM BCTAHOBJIEHOTO

TEPMIHY.

4.9 MarepiajibHO-TeXHIYHe 3a0e31e4YeHHsS BUIIPOOYBAHb

[IpuiimanbHl BUIIPOOYBAHHS MPOBOASATHCS Ha MPOrpaMHO-anapaTHOMY
KOMILIEKCI 3aMOBHMKA B HACTYNHIM MIHIMAJIbHIM KOH(pITypalili:

CepBepHa MalJaHYHK:

- OOnagHaHHs, BHUAUIEHE 3aMOBHHMKOM HAa TEPUTOPIT JUIS IMPOBEICHHS
MpUHMMAaJIbHUX BUIIPOOYBAHb.

PoOoue micie:

- IIK B cknagl APM kopuctyBaua;

- Onepamiiina cucrtema MS Windows 7;

- IIporpamu MS Internet Explorer Bepcii 6.0 abo Bumie, Mozilla Firefox

Bepcii 2.0 ado Buiie.

4.10 MetpoJioriune 3a0e3ne4yeHHss BUNIPOOYBaAHb
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[Iporpama BuNpoOyBaHb HE BHMAara€ BHKOPHUCTAHHS CIIEI1aJII30BAHOTO

BUMIPIHOBAJILHOTO 00J1aTHAHHS.

BucHoBkH 10 po3aiay 4

1. Po3pobieno mporpamy Ta METOAUKY BUIPOOOBYBAHb PO3IO/IIEHO]
CUCTEMHM MOHITOPMHIY Ta KEPYBaHHS SIKICTHO BOJHHMX O O€EKTIB Ta IPOBEJICHO
BUIIPOOYBaHHS BIAMOBIIHO OO0 PO3p0O0JIEHOI IIPOTPaMHU.

2. 3a pesynabTaraMd BUIPOOYyBaHb PO3MOJAUICHOI CHCTEMHU KEpyBaHHS
SIKOCTI BOJHHUX OO’€KTIB y MPOrpaMHUM KOJ BHECECHO 3MIHHU, SIK1 J1030JIH0Th

CIIPOCTUTH POOOTY Oreparopa 3 MiJICUCTEMOKO Bl13yal3alll JJaHUX.
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BUCHOBKH

[IpoaHam3o0BaH1 IIOKa3HUKH, 3a SKAMM BHM3HAYAETHCS SKICTh BOJHHUX
00'exTIB YKpaiHH, pO3IJIAHYTO OCOOJUBOCTI OOPOOKHM MOKA3HUKIB SKOCTI
BOJHUX 00’ €KTIB Ta BU3HAYEHO OCHOBHI MMOJKOTAHTH, K1 YUHATH TOKCUUHUU
BIUIMB Ha BOJHI 00’e€kTH. Ha OCHOBI NpOBEACHOr0 aHaiai3y BHILICHO
MOKAa3HUKU JJis1 (OpMYBaHHS PEKOMEHAAIIM 3 aHall3y CTaHy BOJHHX
00EKTIB.

OOrpyHTOBaHO apXITEKTypy I1H(MOPMAIIMHOI CHCTEMH JJis peai3ailli
pPO3MOJIIJIEHOI CUCTEMHU MOHITOPUHIY Ta KEPYBAHHSA SKICTIHO BOJIHUX
00’exTiB. Ilokazano, 1m0 HaWBaXJIMBILIOKW CKJIAJ0BOI JUII HOPMAJILHOIO
(yHKIIOHYBaHHSI € 0a3a JaHWX, BU3HAYCHO CTPYKTypy 0a3 JaHuX, IO
BIITIOBIJAK0Th BUMOraMm J10 (PyHKI[IOHYBAaHHS 1H(OPMALIIMHOI CUCTEMHU.
BUKOHAaHO CTPYKTYpHY Ta HapaMETPUUYHY 1JICHTU(IKALIIID CTaHy BOIHHUX
O00€KTIB, PO3pPaxOBAaHO YHCEJIbHI 3HAYEHHS KOE(ILIEHTIB MAaTEMAaTUYHOI
MOJIEN, KA OIMHUCY€e 3MIHY KOHIIEHTpalll apceHa y 4acl. IlokazaHo, mo
OTpUMaHa MOJ€Ab 3 JOCTaTHIM CTEIEHEM aJ€KBAaTHOCTI OMIUCYE
EKCIIEPUMEHTAJIbH1 JIaHI.

Po3poOneno nporpMauii 101aTok Ha MOB1 C#, SIKUM JO3BOJISE 31MCHIOBATH
KOPTOKOCTPOKOBE IIPOTHO3YBAHHS KOHIIEHTpAllll apCeHy Yy BOJHHUX
00’ eKTax.

CnpoekToBaHa CTPyKTypa 0a3 [JaHUX BOJHHMX OO0’€KTIB, TNOKA3HHUKIB,
CTaHJAPTIB Ta BOJHUX IIOCIYT, 11O MICTUTh AKTyaJbHY 1H(OPMAILIID IIPO
3rajJjlaHl CyTHOCTl. Po3poOieH1 0a3um pgaHuX J03BOJISIOTH 30epiraTd Ta
aHaJI13yBaTH JaHl 3 METOH BMSBJICHHSI MOKA3HUKIB, 1110 HE BIAMNOBIIAIOThH
['IK CaHITiH.

Peaii30BaHO 1JIEF0 BUKOPUCTAHHSA MOJIE XMApPHUX CEPBICIB IIPU pO3POOIIL
1HpopMaliiHOI cucteMu. HaBeneHO 1HCTPYKIIIIO 3 HANAIITyBaHHS CEPBEPIB

N7 3a0e3nedeHHs (yHKIIIOHYBaHHS 1H(QOPMAaIINHOI CUCTEMHM.
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7. CTBOpPEHO KOPHCTYBAlbKHUM 1HTEp(EHUC oreparopa KJIIEHTChKOI CTaHIIII.
[aTepdeiric anst poOOTHM KINEHTCHLKOI CTaHIi OyJI0O peandi30BaHO MOBOIO
nporpamyBaHHsi C# B moe€gHaHHI 3 BHCOKOp1BHEBUM BIAKpUTUM .NET-
dhperimBopkoM WPF 11t po3poOKu IECKTOMI-CUCTEM.

8. Po3pobsieHO mnporpaMy Ta METOJMKY BHUIIPOOOBYBaHb PO3MOJALIECHOI
CUCTEMHM MOHITOPUHTY Ta KEpyBaHHS SKICTHO BOJHHUX O O€EKTIB Ta
MPOBEJCHO BUIIPOOYBAHHS BIAMOBIJIHO A0 PO3pOOJIEHOT IporpamMu. 3a
pe3yiabTaTaMyd BHUNPOOYBAHb PO3MOJIIICHOI CHUCTEMH KEpyBaHHS SIKOCTI
BOJHUX OO’€KTIB Yy IIPOrpaMHMM KOJI BHECEHO 3MIHHU, $K1 J1030JISH0Th

CIIPOCTUTHU pOOOTY Oreparopa 3 miJICUCTEMOIO Bi3yal3alili JaHUX.
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TOJNATOK B

JTOJIATOK B

JlictuHr 0a3u districts manufactures.db

BEGIN TRANSACTION,;
CREATE TABLE IF NOT EXISTS “water_object™ (
‘1D° INTEGER PRIMARY KEY AUTOINCREMENT,
‘Name™ TEXT NOT NULL,
“DistrictID INTEGER,
FOREIGN KEY (" DistrictID") REFERENCES “district ('1D")
)
INSERT INTO "water object’ (ID,Name,DistrictID) VALUES (1,'{11npo’,9),
(2,'TlpunsaTs',9),
(3,'lecna',17),
(4,'Ilcen’,17),
(5,'Camapa’,3),
(6,'Cyna',15),
(7,'Terepis',5),
(8,'Bopckia’,15),
(9,'Iarynens',20),
(10,'Pocyr',22),
(11, Topunt',18),
(12,'Cnyd',16),
(13, duicrep’,21),
(14,'Tlispennuii byr',14),
(15,'Cunroxa',13),
(16,Tlpyt',8),
(17,'Tuca',6),
(18,'CiBepcekuii Jloneun',4),
(19,'Ockin',11),
(20,"3ax1gamni byr',2),
(21,'Can',12);
CREATE TABLE IF NOT EXISTS "manufacture” (
‘1ID° INTEGER PRIMARY KEY AUTOINCREMENT,
"‘Name™ TEXT NOT NULL,
"WebSite TEXT,
“DistrictID INTEGER,
‘MakesQualityAnalysiss INTEGER NOT NULL DEFAULT 0,
FOREIGN KEY (" DistrictID") REFERENCES “district ('1D")
),
INSERT INTO ‘manufacture” (ID,Name,WebSite,DistrictlD,MakesQualityAnalysis) VALUES (1,'OKBII
WHAHIIpo — Kiposorpan','http://dnipro-kirovograd.com.ua/index.php?p=main’,10,0),
(2,'KII «BinnungoonBogokanany, ', http:// www.vodokanal.vinnitsa.com/',1,0),
(3,'KIT «JIyubkBogokanamn»', 'http://vd.lutsk.ua/',2,0),
(4,'MKII «MukonaisBogokanam»', ' http:// www.vodokanal.mk.ua/',13,0),
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(5,'KII «/lninpoBojokanain» JlHinponeTpoBcbkol MicbKo1 paau', http://www.dniprovodokanal.dp.ua/',3,0),
(6,'KII «/loneubkmicbKBOI0KaHAI» JloHEebKOT MicbKO1 paau','http://www.wdk.dn.ua/',4,0),
(7,'KIT «kKomnania «Boaa Jlonbacy»', ' http:// www.voda.dn.ua/',4,0),
(8,'KIT «2’Kutomupsogokanan»', ' http://vodokanal-zt.org.ua/',5,0),
(9,'T30B «Bomokanan Kapmatsiz»','http://www .karpatviz.com.ua/',6,0),
(10,'KIT «O6nBomokanam» 3anopi3ekoi odnacuoi paau','hitp://www.oblvoda.zp.ua/',7,0),
(11,'KIT «O6nBoaokanam» 3anopi3ekoi Micekkoi paau','http://www.vodokanal.zp.ua/',7,0),
(12,'KII «IBano-®paunkiBcbkBOg0ekoTexXmpomy' http:// www.vodokanal.if.ua/',8,0),
(13,'TIAT «AK «KuisBogokanam','http://www.vodokanal.kiev.ua/',9,0),
(14,'KII bimouepkiBcbkoi Mickkoi paan «bimouepkiBrogokanan»', http:// www.klv.lg.ua/',9,0),
(15,"TOB «JlyrancekBoga»','http://www .klv.lg.ua/',11,0),
(16,'KII «KpemenuykBoaokanam»','http://www.kpkvk.org.ua/',15,0),
(17,'KIT «3pon0OyniBBogokanan»', ' http:// www.vodokanalzd.com.ua/',16,0),
(18,'KII «TepnoninbBogokanam»','http://www.vodokanal.te.ua/',18,0),
(19,'KII «XapxkiBBogokanam»', 'http://www.kpvoda.kharkov.ua/',19,0),
(20,'MKII «Bupobnuue ynpasmiaasa BKI™ m. Xepcona»','http://water.kherson.ua/',20,0),
(21,'MKII «XMenbHuLbKBOJOKaHAM', 'http://water.km.ua/',21,0),
(22,'KII «YepkacuBogokanan» Yepkacbkoi mickkoi paan','http://vodokanal.ck.ua/',22,0),
(23,'KIT «YepniBuiBogokanan»', 'https://vodokanal.cv.ua/',23,0),
(24,'KII «YepHuirisBBogokanaiay', 'http://abvdk.cn.ua/cp2cmsa/w/pub/',24.0),
(25,'MKII <3onouiBBogokanan>",'http://zlvoda.ucoz.ua/',12,0),
(26,'JIMKII <JIsB1BBOAOKaHa>', 'http://lvivvodokanal.com.ua/',12,0),
(27,'KII <IlonTaBaBojokanayi>', http://www.vodokanal.poltava.ua/',15,0),
(28,'KIT <MicbkBogokaHair™> Cymcbkoi Micbkoi paau','http://vodokanal.sumy.ua/',17,0),
(29,000 "AHTPHUC"",'http://www.antris.com.ua/',9,1),
(30,000 "CUCTEMBI YUCTOU BOJbBI",' www.cws.kiev.ua',9,1),
(31,'AkBaCrienCepsuc', http://aquasps.kiev.ua/',9,1),
(32,'Komnanus "WaterHome"','http://waterhome.com.ua/',9,1),
(33,'O000 “Borepmion Kues K031t 'http://watershop.kiev.ua/',9,1),
(34,'Komnanus "®@unstpoBoid, ' http://www.filtrovoi.com/',7,1),
(35,'000 "Crynusa soasl Tputon"','http://triton.dp.ua’,3,1),
(36,'«Aksa +» (CIL] I[Torpebnsixk B.B.)','http://akBammoc.ykp/',3,1),
(37,
Cepsuc-uentp «llmanera H20»','http://planetah20.com.ua/',15,1),
(38,'000 IIK® «2kotex»','http://eco-tech.od.ua/',14,1),
(39,'Y4I1 "CanrexMpus"', 'http://water-house.com.ua/',22,1),
(40,'000 "B®C-3anan" "'http://www.aquaexpert.com.ua',12,1),
(41,411 "Axsarepputopus - Bonsias" (CBL "Ananu3 Boasr")','http://www.analizvody.com/',2,1);
CREATE TABLE IF NOT EXISTS “district™ (
1D INTEGER PRIMARY KEY AUTOINCREMENT,
‘Name™ TEXT NOT NULL

);

INSERT INTO “district” (ID,Name) VALUES (1,'Binauubka o0Jacts'),
(2,'BonuHchbKa 001acTh'),
(3.'IninponeTpoBchka 00acTh'),
(4,'Tonenpka obmacTts'),
(5,”Kuromupcoka obacTs'),
(6,'3akapnarcbka 00J1acTh'),
(7,"3anopi3pka o0macTe'),
(8,'IBano-PpankiBCcbKa 0011aCTh'),
(9,'KuiBcbka 00sactn'),
(10,'KipoBorpaaceka obnacts'),
(11,JIyranceka obnacts'),
(12,'JIsBiBCBKa 0OMacTs'),
(13,'MukonaiBcbka 00J1acTh'),



(14,'Onecbka obnacts'),
(15,'TIoaraBcbka obJiacTs'),
(16,'PiBHEHCHKA 00macTh'),
(17,'Cymcbka obmacTn'),
(18,'Tepuoniiasceka 00macTe'),
(19,'XapxkiBcbka 00macTs '),
(20,'Xepconcbka obsacTs '),
(21,'XmMesbHUIBKA 00J1aCTh'),
(22,"Yepkacbka 00nacTh'),
(23,"YepniBenbka 00m1acTh'),
(24,YepHiriBcrka 00nacTh');
CREATE VIEW districts_view AS
SELECT d.ID AS district_id,
m.ID AS manufacture_id,
m.MakesQualityAnalysis as makes_quality_analysis,
w.ID AS water_object_id,
d.Name AS district name,
m.Name as manufacture_name,
m.WebSite as manufacture_website,
w.Name AS water_object_name
FROM district AS d
INNER JOIN manufacture AS m ON d.ID = m.DistrictID
LEFT JOIN water_object AS w ON d.ID = w.DistrictID;
COMMIT;
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TONATOK I

Jlictunr 0a3u water_objects.db

BEGIN TRANSACTION;
CREATE TABLE IF NOT EXISTS "water_objects™ (

INSERT INTO ‘water objects’ (1d,name) VALUES (1,'13316. p. TerepiB-cMT

TN
‘name

);

ceauina)'),
(2,'13319.
(3,'13320.
(4,'13320.
(5,'13329.
(6,'13329.
(7,'13330.
(8,'13330.
(9,'13331.
(10,'13333.

integer PRIMARY KEY AUTOINCREMENT,
text NOT NULL

. Ipmiab-cMmT I'octomens (0.6 kM Buiie cenuina)'),

. YHaBa-m. @actiB (1 kM BHIe micra)'),

. YHaBa-M. @acTiB (1 kM HIXKYE MmicTa)'),

. Tpybix-mT1 bapumiska (1 km Buie cenumia)'),

. TpyOux-cmt bapuunsxka (0.9 xm HuKue cenuiua)'),

. TpyO1xk- Mm.IlepescnaB-XmenbHunpkui (0.5 kM Buie micra)'),
. Tpyonxk-M. Ilepescias-XMenbHuLbKUM (1 kKM HUKYE MICTA)'),
. Heapa-M. bepesanb (1 kM Huxk4e MicTa)'),

p. Poce-"),

(11,'m. bina Llepksa (9 km Buie micrta)'),
(12,'13333. p. Poce-m. bina Llepksa (9 km Bumie micra)'),

(13,'13333. p. Pocs-"),
(14,'M. bua Llepksa (3 kM HUXKYE MICTA)'),

(15,1
(16,1
(17,1
(18,'1
(19,'1
(20,'1
(21,1
(22.'1
(23,1
(24,1
(25,1
(26,
(27,1
(28,'1
(29,'1

3334,
3334.
3369.
3301.
3301.
3301.
3680.
3680.
3680.
3681.
3682.
3683.
3683.
3684.
3684.

p. Poce-M. bina LlepkBa (3 kM HUKUYE MICTa)'),

p. Poce-m. borycnas (0.5 kM Huxue MicTa)'),

p. Hecua-c. Jlitku (0.5 kM Huxue c. Jlitkn)'),

BiacxX KaniBceke-m. KuiB (1.5 kM Buiie micra)'),

BrcX KaniBcbke-M. KuiB (y mexkax micra)'),

Biacx KaniBcbke-M. KuiB (6 kKM HUK4YE MICTa)'),

BAcXx KuiBcbke- Mm.HopHoOwib (1 kM BHILE MIcTa)'),
BACX KuiBcbke- M.HopHoOuIb (1 kM HUKYE MiIcTa)'),
BAcX KuiBcbke- M.HopHoOMIb (3.5 KM HHUXKUYE MIcTa)'),
BACcX KuiBceke- ¢.Crpaxosices (3enenuit Muc) (y mexkax cena)'),
Bjacx KuiBceke-c. Hosi IleTpiBui (0.5 kM HMk4e cena)'),
BAcx KaHiBchke- M. YkpaiHka (y mexax micra)'),

Bacx KaHiBcbke- M. Ykpainka (4 kM HHKYE mMicTa)'),
Bacx KaniBcbke- Mm.Pxxunns (1 kM Bulie micra)'),

BiACX KaHiBcbke-M. PxkuiiiB (y Mexkax micra)'),

90

IBankiB (1 kKM HMXKYE

(30,'50 m Bumie Micus Bunycky kap’epHoi Boau 3 BII «KprokiBcekuii kap’ep» dimi «LIYII» TTAT

«YKp3am3Huusa»'),

(31,'500 M Hmxve micus Bumycky kap’epHoi Boau 3 BII «KprokiBcbkuii xap’ep» ¢umi «L[YID» ITAT

«Y Kp3am3Huua»'),

(32,'500 m Bume Micus Bunycky kap’epHoi Boau 3 BII «Penyrcexkuit xap’ep» ¢imi «IIYII» ITAT

«YKp3aI3HULIR'),

(33,500 M Huxk4ue Micusd BUNYCKY Kap epHoi Boau 3 BII «Penyrcekuii kap’ep» dbumi «IYID» ITAT

«YKp3aTI3HULISR'),

(34,'500 M BHmIE Micus BUITYCKY 3BOpOTHHX BOJ 3 0/c TOB «/liopur»'),
(35,'500 m HmxYe Miclg BUTYCKY 3BOpOTHUX BoA 3 o/c TOB «Jlioput»'),
(36,'500 M BuIe MicHS CKHAY OPOM3IMBOBHX CTi4HMX Boxa o/c ¢umi Kpemenuynbka TELl ITAT

«lTonTtaBaoOnenepro»'),
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(37,'500 M HwxKue MiCUS CKUAY MPOM3JIMBOBUX CTIYHMX BOJ o/c ¢guni Kpemenuynbka TEILL ITAT
«[TontaBaobsieHepro»'),

(38,'500 m Buiie micisg BUMYCKY 3BOpOTHHUX BoA 3 0/c TOB «I'apstucup»'),

(39,'500 M HMKUE MICIS BUITYCKY 3BOpOTHHX BOJ 3 o/c TOB «l"ansucup»'),

(40,'500 m Bumie Micus BUycKy Kap’ epHoi Boau 3 [IAT «PwxiBCcbKkHil TpaHITHHE Kap ep»'),

(41,'500 m Hmxye micug BUunycky kap epHoi Boau 3 ITAT «PukiBCbKHI rpaHITHUI Kap epy»'),

(42,'500 M BHIIE MICISl BUIMYCKY 3BOPOTHHUX BOJ 3 O/C J[IIbHMIII KaHAII3allMHOTO TOCHOAApCTBA CMT.
KotenbBa KII ITOP «IlonraBaBojjokaHany'),

(43,500 M HHKUE MICUS BHIYCKY 3BOPOTHHUX BOJ 3 0/C JIUIbHHUII KaHAI3aL[IMHOTO IOCIIOAApCTBA CMT.
KorensBa KII TTOP «IlonraBaBogokanan»'),

(44,500 M Bumie MICUS BHIYCKY 3BOPOTHHX BOJA 13 IIMpATHHCBKHMX TrOCHpO3paxXyHKOBHX OYHCHMX

Cnopyn),
(45,500 M HMKYE MICUS BHUIYCKY 3BOPOTHHMX BOA 13 [IMPATHMHCBKHUX TOCMPO3PaXyHKOBMX OYHMCHHMX

cnopyn),

(46,'500 m Bume micus Bunycky 13 o/c OKBIIBKI «MupropojaBojokanai» (AUIBHULS 3 €KCIUTyaTarll
KaHaJI13alliHOro rocrnojapcrea cMt. Benuka barauka)'),

(47,500 m Huxkue micusg Bunycky 13 o/c OKBIIBKI «MupropoaBojjokanain» (AJIbHULSA 3 €KCILTyaTaLli
KaHaJl3aliHoro rocnogapcTBa cmMT. Benuka barauka)'),

(48,'500 m Bumie micusg BUIMYcKyY 3BopoTHHX BOJ 13 o/c OKBIIBKI' «MupropoBogokanan»'),

(49,'500 M HuK4Ye MicL BUITYCKY 3BOpOTHUX BOJI 13 0/c OKBIIBKI' «MupropoiBojokanany'),

(50,'500 M BumIe MicHg BHIOYCKY 3BOPOTHHX BOJ 3 0/C MaunscbKoi AUIBHUII BOJAOIIPOBIJIHO-
kaHam3auinaoro rocrogapcrea KII ITOP «llonTtaBaBogokaHam»'),

(51,'500 M HMKuye MiICHS BHIIYCKY 3BOPOTHMX BOJ 3 0/C MalBcbkol AUIBHULI BOJOIMPOBIIHO-
kaHam3auiiiHoro rocroaapctea KII [IOP «IlonTaBaBogokaHam»'),

(52,'500 m Bume micus Bunycky 3sopoTHux Boj 3 o/c JKKII c. IlerpiBka-Pomencoka'),

(53,'500 m Hmxue micug BUnycky 38opoTHuX BoA 3 o/c JKKII c. IleTrpiBka-Pomencrka'),

(54,'500 m Bumie micus BUITYCKY 3BOpOTHHX BOA 3 0/c TOB «OpKHUBKMH MOIOKO3aBOIY'),

(55,500 M HUXKYE MICL BUITYCKY 3BOPOTHHUX BOJI 3 0/C TOB «OpKullbKUK MOJIOKO3aBOI»'),

(56,'Kopnon Kobensinpkoro paiiony IlonraBcbkoi 001acTi 3 JHIIPpOneTpoBCbKOK 001acTHO'),

(57,'Kopnon HoBocanxkapcbkoro panony [losraBcskoi 00Jacti 3 JIHIPONETpOBCbKOW 00J1acTHO'),

(58.'test');

CREATE TABLE IF NOT EXISTS “water_object_recreation_standarts™ (

“indicator_name_id integer,
“value_from numeric NOT NULL DEFAULT 0,
“value to numeric,

FOREIGN KEY ('indicator_name_1d ) REFERENCES "water_object_indicator_names ( 1d")
);
INSERT INTO “water_object_recreation_standarts™ (indicator_name_id,value_from,value_to) VALUES
(1,0,0.75),
(2,4 NULL),
(3,0,350),
(4,0,500),
(6,0,6),
(7,0,2),
(8,0,1),
(9,0,10.15),
(10,0,1.14),
(11,0,0.3),
(12,0,1),
(13,0,1),
(15,0,0.3);
CREATE TABLE IF NOT EXISTS "water_object_indicators (
ad integer PRIMARY KEY AUTOINCREMENT,
“water_object_i1d integer,
‘update_time-  timestamp DEFAULT CURRENT_TIMESTAMP,
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“Indicator_name_1id" integer,
“value® numeric,
FOREIGN KEY (indicator_name_id ) REFERENCES "water_object_indicator_names ( 1d"),
FOREIGN KEY ("water_object_id ) REFERENCES "water_objects ('1d")

);

INSERT INTO “water_object_indicators” (1d,water_object_id,update_time,indicator_name_1d,value)

VALUES (1,1,2018-02-18 23:18:39,1,17.54),

(2,1,2018-02-18 23:18:39',2,8.96),

(3,1,2018-02-18 23:18:39',3,36.82),

(4,1,2018-02-18 23:18:39'4,17.13),

(5,1,2018-02-18 23:18:39',5,33.32),

(6,1,2018-02-18 23:18:39',6,2.09),

(7,1,2018-02-18 23:18:39",7,0.38),

(8,1,2018-02-18 23:18:39",8,0.02),

(9,1,/2018-02-18 23:18:39'.9,0.14),

(10,1,2018-02-18 23:18:39',10,0.1),

(11,1,"2018-02-18 23:18:39',11,0),

(12,1,2018-02-18 23:18:39,12,0),

(13,1,2018-02-18 23:18:39,13,0),

(14,1,2018-02-18 23:18:39',14,0),

(15,1,2018-02-18 23:18:39',15,0.01),

(16,2,2018-02-18 23:18:39',1,9.14),

(17,2,2018-02-18 23:18:39',2,8.32),

(18,2,2018-02-18 23:18:39',3,47.86),

(19,2,2018-02-18 23:18:39',4,36.27),

(20,2,2018-02-18 23:18:39',5,47.67),

(21,2,2018-02-18 23:18:39,6,2.29),

(22,2,2018-02-18 23:18:39',7,0.51),

(23,2,”2018-02-18 23:18:39',8,0.03),

(24,2,2018-02-18 23:18:39',9,0.28),

(25,2,2018-02-18 23:18:39,10,0.15),

(26,2,2018-02-18 23:18:39',11,0.204),

(27,2,2018-02-18 23:18:39,12,0.001),

(28,2,2018-02-18 23:18:39,13,0.028),

(29,2,2018-02-18 23:18:39',14,0.076),

(30,2,2018-02-18 23:18:39,15,0.018),

(31,3,”2018-02-18 23:18:39',1,18.4),

(32,3,2018-02-18 23:18:39',2,9.2),

(33,3,2018-02-18 23:18:39',3,38.43),

(34,3,2018-02-18 23:18:39',4,25.9),

(35,3,2018-02-18 23:18:39',5,60),

(855,57,”2018-02-18 23:18:39',15,0),

(856,58,2018-05-05 12:52:57',17,13.9899997711182);

CREATE TABLE IF NOT EXISTS "water_object_indicator_names  (
ad integer PRIMARY KEY AUTOINCREMENT,
‘name text NOT NULL

);

INSERT INTO “water_object_indicator_names™ (1d,name) VALUES (1,"3aBucni peuoBunu, mr/am3'),
(2,'Kucenn, MmrO2/ nm3'),

(3,"Xnopuau, mr/am3’),

(4,'Cynbdaru, mr/ogm3'),

(5,'bixpom. okuca., mrO2/am3'),

(6,'bCKS, MmrO2/ nm3'),

(7,'A30T amoH1itHMI, MTN/1M3"),

(8,'A30T HITpUTHHH, MI N/1M3"),



93

(9,'A30T HiTpaTHMil, MTN/1M3"),

(10,'@ocparu, mrP/nm3"),

(11,'3ami3o0 3aransue, mr/am3"),

(12,'Mias, mr/agm3"),

(13,'Iuak, Mr/om3"),

(14,'Manran, mr/am3"),

(15,'Hadpronpoaykrn, mr/am3'),

(16,'test_indicator’),

(17,'test_ind');

CREATE TABLE IF NOT EXISTS "water_object_fish_standarts (

"indicator_name_id Integer,
“value from’ numeric NOT NULL DEFAULT 0,
“value to numeric,

FOREIGN KEY (indicator_name_id ) REFERENCES "water_object_indicator_names ( 1d")
);
INSERT INTO “water_object_fish_standarts” (indicator_name_id,value_from,value_to) VALUES
(1,0,20),
(2,6,NULL),
(3,0,250),
(4,0,250),
(3,0,2),
(6,0,2),
(7,0,0.39),
(8,0,0.02),
(9,0,9.1),
(10,0,0.2),
(11,0,0.005),
(12,0,0.001),
(13,0,0.01),
(14,0,0.01),
(15,0,0.05);
CREATE TABLE IF NOT EXISTS “water_object_drinking_standarts” (
“indicator_name_id Integer,
“value_from’ numeric NOT NULL DEFAULT 0,
“value to numeric,
FOREIGN KEY ("indicator_name_1d ) REFERENCES "water_object_indicator_names ("1d")

);
INSERT INTO “water_object_drinking_standarts™ (indicator_name_id,value_from,value to) VALUES
(1,0,0.25),

(2,4 NULL),

(3,0,250),

(4,0,250),

(5,0,15),

(6,0,4),

(7,0,0.5),

(8,0,0.5),

(9,0,50),

(11,0,0.2),

(12,0,1),

(13,0,1),

(14,0,0.005),

(15,0,0.1),

(17,13,NULL);

CREATE VIEW water_objects_view AS
SELECT
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wo.1d as 1d,

wo.name as name,

wo_l1d.update_time as update_time,
wo_1d_names.name as indicator_name,
wo_1d.value as indicator_value,

CASE
WHEN wo_dr_std.value_from = NULL AND wo_dr_std.value_to = NULL THEN
NULL
WHEN wo_dr std.value from =0 THEN wo 1d.value < wo_dr std.value to
WHEN wo_dr_std.value_to IS NULL THEN wo_id.value > wo_dr_std.value_from
END AS accepts_drinking_standarts,
CASE
WHEN wo_fs_std.value_from = NULL AND wo_fs_std.value_to = NULL THEN
NULL
WHEN wo_fs_std.value from =0 THEN wo_id.value < wo_{s_std.value to
WHEN wo f{s std.value to IS NULL THEN wo 1d.value > wo_{s_std.value from
END AS accepts_fishing_standarts,
CASE
WHEN wo_rc_std.value_from = NULL AND wo_rc_std.value_to = NULL THEN
NULL

WHEN wo_rc_std.value from =0 THEN wo_1id.value < wo_rc_std.value to
WHEN wo_rc_std.value to IS NULL THEN wo_1d.value > wo_rc_std.value from
END AS accepts_recreation_standarts
FROM Water_objects AS wo
INNER JOIN water_object_indicators AS wo_id ON wo.id = wo_id.water_object_id
INNER JOIN water_object_indicator_names AS wo_id_names ON wo_id.indicator_name_id
wo_1d_names.id
LEFT JOIN  water_object_drinking_standarts AS wo_dr_std ON wo_id_names.id
wo_dr_std.indicator name_1id
LEFT JOIN water_object_fish_standarts AS wo_fs std ON wo_1d_names.id
wo_fs std.indicator name 1id
LEFT JOIN water_object_recreation_standarts AS wo_rc_std ON wo_id_names.id
wo_rc_std.indicator_name_id;
COMMIT;
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TOJNATOK JI

Jlictunr kony nporpamu WaterObjects

<Window x:Class="WaterObjects.MainWindow"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:oxy="clr-namespace:OxyPlot. Wpt,assembly=0xyPlot. Wpt"
xmlns:WaterObjects="clr-namespace: WaterObjects"
mc:Ignorable="d"
Title="Po3noxainena cucrema MOHITOpUHTY sikocTi BogHMX 00'ekTiB" Height="500" Width="800"
WindowStartupLocation="CenterScreen">

<Window.DataContext>
<WaterObjects:MainViewModel />

</Window.DataContext>

<Window.InputBindings>
<KeyBinding Modifiers="Ctr]" Key="S" Command=""/>
</Window.InputBindings>

<QGrid>
<Grid.RowDefinitions>
<RowDefinition Height="auto"></RowDefinition>
<RowDefinition></RowDefinition>
</Grid.RowDefinitions>
<Menu Grid.Row="0">
<Menultem Header="®aiin">
<Menultem Header="306epertu anaini3 y ¢aitn Word (Ctrl + S)"></Menultem>
<Menultem Header="Indopmanuis npo nporpamy"></Menultem>
<Separator></Separator>
<Menultem Header="Buxia"></Menultem>
</Menultem>
</Menu>
<TabControl Grid.Row="1">
<Tabltem>
<Tabltem.Header>
<StackPanel Orientation="Horizontal ">
<TextBlock Margin="3">Turynsauit nuct</TextBlock>
</StackPanel>
</Tabltem.Header>
<Tabltem.Content>
<Grid Margin="0,30,0,0">
<Grid.RowDefinitions>
<RowDefinition Height="0.25*"/>
<RowDefinition Height="0.25*"/>
<RowDefinition Height="0.25*"/>
<RowDefinition Height="0.25*"/>
<RowDefinition Height="2*"/>
<RowDefinition Height="1*"/>
</Grid.RowDefinitions>
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<Grid.ColumnDefinitions>
<ColumnDefinition Width="1.5*"/>
<ColumnDefinition Width="0.75*"/>

</Grid.ColumnDefinitions>

<TextBlock FontStyle="Italic" Grid.ColumnSpan="2" FontSize="16" MaxWidth="600"
Vertical Alignment="Center" Horizontal Alignment="Center" Grid.Row="0" TextWrapping="Wrap">
HarlonaibHUM TEXHIYHUH YHIBEPCUTET Y KpalHH
</TextBlock>
<TextBlock FontStyle="Italic" Grid.ColumnSpan="2" FontSize="16" MaxWidth="600"
VerticalAlignment="Center" Horizontal Alignment="Center" Grid.Row="1" TextWrapping="Wrap">
"KuiBCbKHI MOMITEXHIYHUAN IHCTUTYT IM. CIKOPCHKOTO"
</TextBlock>
<TextBlock FontStyle="Italic" Grid.ColumnSpan="2" FontSize="16" MaxWidth="600"
Vertical Alignment="Center" Horizontal Alignment="Center" Grid.Row="2" TextWrapping="Wrap'">
XIMIKO-TEXHOJIONYHHH (DaKyJIbTET
</TextBlock>
<TextBlock FontStyle="Italic" Grid.ColumnSpan="2" FontSize="16" MaxWidth="600"
Vertical Alignment="Center" HorizontalAlignment="Center" Grid.Row="3" TextWrapping="Wrap">
Kadenapa kibepHEeTHKH XIMIKO-TEXHOJIOTTYHUX MTPOLECIB
</TextBlock>
<TextBlock FontStyle="Italic" Grid.ColumnSpan="2" FontSize="18" FontWeight="Bold"
Vertical Alignment="Center" HorizontalAlignment="Center" Grid.Row="4" TextWrapping="Wrap">
Tema: Po3noainena cucteMa MOHITOPUHTY Ta KEpyBaHHS AKICTIO

BOJHHUX 00'€KTIB
</TextBlock>

<StackPanel Margin="10" Grid.Row="5" Grid.Column="1" Orientation="Vertical"
DockPanel.Dock="Bottom">
<TextBlock TextAlignment="Right" TextWrapping="Wrap">
Po3pobuna: cryaentka rp. XA-61M
</TextBlock>
<TextBlock TextAlignment="Right" TextWrapping="Wrap">
Kpaesa Karepuna OnekcanapiBHa
</TextBlock>
<TextBlock TextAlignment="Right" TextWrapping="Wrap">
HaykoBuii KEPIBHHUK:
</TextBlock>
<TextBlock TextAlignment="Right" TextWrapping="Wrap">
K.T.H. foneHT Canrinoa Onsra BikropiBHa
</TextBlock>
</StackPanel>
</Grid>
</Tabltem.Content>
</Tabltem>
<Tabltem>
<Tabltem.Header>
<StackPanel Orientation="Horizontal ">
<TextBlock Margin="3">Jlanni1</TextBlock>
</StackPanel>
</Tabltem.Header>
<Tabltem.Content>
<Gnid>
<Grid.RowDefinitions>
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<RowDefinition Height="2*"/>

<RowDefinition Height="2%*"/>

<RowDefinition Height="1*"/>
</Grid.RowDefinitions>

<TextBlock Grid.Row="0" HorizontalAlignment="Center" VerticalAlignment="Center"
Name="LoadingBlock" Text="3aBanTaxyroTbCs JaHHI PO MOKA3HUKH BOJHUX 00'€KTIB 3 0a3m ganux" />
<DataGrid IsReadOnly="True" Grid.Row="0" Grid.RowSpan="2" ColumnWidth=""*"
Visibility="Collapsed" Horizontal Alignment="Stretch" VerticalScrollBarVisibility="Visible"
HorizontalScrollBarVisibility="Disabled" AutoGenerateColumns="False" CanUserResizeRows="True"
CanUserAddRows="False" CanUserDeleteRows="False" Loaded="DataGrid_Loaded" Name="Gnid">
<DataGrid.Columns>
<DataGridTextColumn Header="Im's Bognoro o06'ekta" Binding="{Binding

Name}"/>
<DataGridTextColumn Header="Yac 3anucy" Binding="{Binding UpdateTime}" />
<DataGridTextColumn Header="Im's noKa3HHUKa" Binding="{Binding
IndicatorName}"/>
<DataGridTextColumn  Header="3nauenns  mnoka3znuka' Binding="{Binding

IndicatorValue}"/>
</DataGrid.Columns>

</DataGrid>
<StackPanel Grid.Row="2" Orientation="Horizontal">
<Button Margin="15" Padding="5,2" Name="AddNewWo"

Click="AddNewWo_Click">
JlomaTh BOJHUN 00'€KT
</Button>
<Button Margin="15" Padding="5,2" Name="AddNewWo1"
Click="AddNewWoi1_Click">
JloaTi MOKa3HUK BOJAHOTO 00'€KTY
</Button>
<Button Margin="15" Padding="5,2" Name="AddNewStandart"
Click="AddNewStandart Click">
Jlogat HOBHUM CTaHIAPT
</Button>
</StackPanel>
</Grid>
</Tabltem.Content>
</Tabltem>
<Tabltem>
<Tabltem.Header>
<StackPanel Orientation="Horizontal ">
<TextBlock Margin="3">Anam3</TextBlock>
</StackPanel>
</Tabltem.Header>
<Tabltem.Content>
<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition />
<ColumnDefinition />
</Grid.ColumnDefinitions>

<(Grid.RowDefinitions>
<RowDefinition Height="0.4*"/>
<RowDefinition Height="0.2*"/>
<RowDefinition Height="2*"/>
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</Grid.RowDefinitions>

<ComboBox SelectionChanged="WaterObjectsCombo_SelectionChanged” Padding="5,2"

Margin="20" Grid. Row="0" Grid.Column="0" Name="WaterObjectsCombo"
Loaded="WaterObjectsCombo_Loaded">
</ComboBox>

<ComboBox SelectedIndex="0" SelectionChanged="StandartsCombo_SelectionChanged"
Padding="5,2" Margin="20" Grid.Row="0" Grid.Column="1" Name="StandartsCombo">
<TextBlock>IIutHa Boga</TextBlock>
<TextBlock>Pubrocn</TextBlock>
<TextBlock>Pexpeaniiina Boga</TextBlock>
</ComboBox>

<StackPanel Grid.Row="1" Grid.ColumnSpan="2" Orientation="Horizontal ">
<Rectangle Width="20" Height="100" Fill="Red" Margin="20,0,5,10"></Rectangle>
<TextBlock Text="ne Bianosigae Hopmam'"></TextBlock>
<Rectangle Width="20" Height="100" Fill="Green" Margin="20,0,5,10"></Rectangle>
<TextBlock Text="Bignosigac nopmam"></TextBlock>
<Rectangle Width="20" Height="100" Fill="Yellow" Margin="20,0,5,10"></Rectangle>
<TextBlock Text="cranaapt He BuzHaueHu'"></TextBlock>

</StackPanel>

<TextBlock  Grid.ColumnSpan="2"  Grid.Row="2"  Horizontal Alignment="Center"
Vertical Alignment="Center" Name="LoadingAnalyzeBlock" Text="AHani3yrTbcsl JAaHHI MNP0 MNOKA3HUKH

BOJIHUX 00'eKTIB 3 0a3u nanux" />
<DataGrid Grid.ColumnSpan="2" IsReadOnly="True" Grid.Row="2" ColumnWidth="*"

Visibility="Collapsed" Horizontal Alignment="Stretch" VerticalScrollBarVisibility="Visible"
HorizontalScrollBarVisibility="Disabled" AutoGenerateColumns="False" CanUserResizeRows="True"
CanUserAddRows="False" CanUserDeleteRows="False" Name="AnalyzeGrid"

Loaded="AnalyzeGrid_Loaded"
LoadingRow="AnalyzeGrid_LoadingRow">
<DataGrid.Columns>
<DataGridTextColumn Header="Im's Bomnoro o0'exta" Binding="{Binding

Name}"/>
<DataGridTextColumn Header="Im's MOKa3HUKA" Binding="{Binding

IndicatorName}"/>
<DataGridTextColumn  Header="3nauennss = noka3znuka"  Binding="{Binding

IndicatorValue}"/>
<DataGridTextColumn Header="Yac 3anucy" Binding="{Binding UpdateTime}" />
</DataGnid.Columns>
</DataGrid>
</Grid>
</Tabltem.Content>
</Tabltem>
<Tabltem>
<Tabltem.Header>
<StackPanel Orientation="Horizontal ">
<TextBlock Margin="3">Boani nocnyru</TextBlock>
</StackPanel>
</Tabltem.Header>
<Tabltem.Content>
<Grid>
<Grid.ColumnDefinitions>
<ColumnDefinition />
<ColumnDefinition />
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</Grid.ColumnDefinitions>

<Grid.RowDefinitions>
<RowDefinition Height="0.25*"/>
<RowDefinition Height="0.25*"/>
<RowDefinition Height="1*"/>

</Grid.RowDefinitions>

<TextBlock TextWrapping="Wrap" Grid.Row="0" Padding="10,10,0,0" FontSize="12"
Grid.Column="0" Grid.RowSpan="2">
Boani mocmyrm - ycl NOCAYTrH, IO HAZalOThBCA IS JOMAMIHIX TOCMOAAapCTB,
rPOMaJICBKUX 1HCTHUTYIIIHM, ab0
a5 Oyab-sKoi rocrogapcbkoi aisabHocT] : <LineBreak/>
- 3a0MpaHHs BOJIM 3 MOBEPXHEBUX, a00 MIA3EMHMX BOJAHUX 00'€KTIB, 11 HAKOITMYEHHS
, 30epiranus, oopodka ta pocnojaut; <LineBreak/>
- 30upaHHsa 1 00pOOKa CTIYHOI BO/HU, SAKY IOTIM CKHJAKOTh Y MOBEPXHEB1 BOJIH
</TextBlock>

<ComboBox SelectionChanged="DistrictCombo_SelectionChanged" Padding="5,2"
Margin="20" Grid.Row="0" Grid.Column="1" Name="DistrictCombo" Loaded="DistrictCombo_Loaded">

</ComboBox>

<ComboBox IsEnabled="False" SelectionChanged="0ObjectsCombo_SelectionChanged"
Padding="5,2" Margin="20" Grid.Row="1" Grid.Column="1" Name="0bjectsCombo"
Loaded="0ObjectsCombo_Loaded">

</ComboBox>

<DataGrid  Margin="10"  IsReadOnly="True"  Gnd.Column="1"  Grid.Row="2"

ColumnWidth="*" Horizontal Alignment="Stretch" VerticalScrollBarVisibility="Visible"
HorizontalScrollBarVisibility="Disabled" AutoGenerateColumns="False" CanUserResizeRows="True"
CanUserAddRows="False" CanUserDeleteRows="False" Name="ManufacturesGrid"

Loaded="ManufacturesGrid Loaded">
<DataGrid.Columns>
<DataGridTextColumn Header="Im's mianpuemMcTaea” Binding="{Binding
ManufactureName}"/>
<DataGridTextColumn Header="Be0-caiitr mianpuemctea” Binding="{Binding
ManufactureWebSite }"/>
</DataGrid.Columns>

</DataGrid>

<DataGrid Margin="10" IsReadOnly="True" Grid.Row="2" ColumnWidth=""*"
Horizontal Alignment="Stretch" VerticalScrollBarVisibility="Visible"
HorizontalScrollBarVisibility="Disabled" AutoGenerateColumns="False" CanUserResizeRows="True"

CanUserAddRows="False" CanUserDeleteRows="False" Name="ManufacturesWithAnalysisGrid">
<DataGrid.Columns>
<DataGridTextColumn Header="Im's M1ANpPUEMCTBA" Binding="{Binding
ManufactureName}'"/>
<DataGridTextColumn Header="Be0-caiit mianpuemctBa"” Binding="{Binding
ManufactureWebSite }"/>
</DataGrid.Columns>
</DataGrid>
</Grid>
</Tabltem.Content>
</Tabltem>
<Tabltem>
<Tabltem.Header>
<StackPanel Orientation="Horizontal ">
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<TextBlock Margin="3">IIporno3zysanua</TextBlock>
</StackPanel>
</Tabltem.Header>
<Tabltem.Content>

<Grid>

<Grid.ColumnDefinitions>
<ColumnDefinition Width="1%"/>
<ColumnDefinition Width="1%"/>

</Gnid.ColumnDefinitions>

<Grid.RowDefinitions>
<RowDefinition Height="0.2%"/>
<RowDefinition Height="1.75*"/>

</Gnd.RowDefinitions>

<StackPanel Margin="10,4.4,4" Orientation="Horizontal" Grid.Row="0"
Grid.ColumnSpan="2">
<TextBlock Margin="10">Kinskicts 110</TextBlock>
<TextBox Width="80" Margin="5"></TextBox>
<Button Margin="5">Po3paxysatu</Button>
</StackPanel>

<oxy:PlotView Grid.Row="1" Grid.ColumnSpan="2" Model="{Binding Model }" />
</Grid>
</Tabltem.Content>
</Tabltem>
</TabControl>
</Grid>
</Window>
using LinqToDB;
using System;
using System.Collections.Generic;
using System.Linq;
using System.Threading;
using System.Threading. Tasks;
using System.Windows;
using System.Windows.Controls;
using System.Windows.Controls.Primitives;
using System.Windows.Media;
using WaterObjects.DataAccess;
using WaterObjects.DataAccess.Models;

namespace WaterObjects

{

public partial class MainWindow : Window

{
private static StandartType|] Standarts = new] ]

{ StandartType.Drinking, StandartType.Fish, StandartType.Recreation };

public MainWindow()
[

InitializeComponent();

}

private void DataGrid_Loaded(object sender, RoutedEventArgs e)
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{

if (Grid.ItemsSource == null)

{
UpdateGrid();

}
}

private void UpdateGrid()

{
var grid = Gnd;

var context = SynchronizationContext.Current;

Task.Run(async () =>

{
WaterObjectViewltem[] data;

using (var db = new DataAccess.DbContext())

{
data = await db.WaterObjectView.ToArrayAsync();

}

context.Post(_ =>

{
LoadingBlock.Visibility = Visibility.Collapsed;
grid.ItemsSource = data;
grid. Visibility = Visibility. Visible;
}, null);
P
)

private void AddNewWo_Click(object sender, RoutedEventArgs e)

[
var window = new AddNewWaterObjectWindow();

window.ShowDialog();

UpdateGrid();
}

private void AddNewWoi_Click(object sender, RoutedEventArgs e)
{

var window = new AddNewWaterObjectIndicator();

window.ShowDialog();

UpdateGrid();
}

private void AddNewStandart_Click(object sender, RoutedEventArgs e)
[

var window = new AddNewStandartWindow();

window.ShowDialog();
!
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private void AnalyzeGrid_Loaded(object sender, RoutedEventArgs e)

{
it (AnalyzeGrid.ItemsSource == null)

{
UpdateAnalyzeGrid();

}
}

private void UpdateAnalyzeGrid(StandartType? type = null, string waterObjectName = null)

{
var grid = AnalyzeGrid;

var context = SynchronizationContext.Current;

Task.Run(async () =>

{
WaterObjectViewltem[] data;

using (var db = new DbContext())

{
[Queryable<WaterObjectViewltem> queryable = db.WaterObjectView;

if (waterObjectName != null)

{

queryable = queryable.Where(1 => 1.Name == waterObjectName)
.OrderByDescending(1 => 1.UpdateTime);

)

data = await queryable. ToArrayAsync();
}

context.Post(_ =>

{
LoadingAnalyzeBlock.Visibility = Visibility.Collapsed;

grid.ItemsSource = data;
grid.Visibility = Visibility.Visible;
}, null);
b
}

private void WaterObjectsCombo_Loaded(object sender, RoutedEventArgs e)
[

var comboBox = sender as ComboBox;

if (comboBox.ItemsSource == null)

{

var context = SynchronizationContext.Current;

Task.Run(async () =>

{
List<WaterObject> data = new List<WaterObject>

{
new WaterObject

{
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Id =-1,
Name = "Bci1 BoaH1 00'ekTi"

}
b

using (var db = new DbContext())

{
var objects = await db.WaterObjects.OrderBy(1 => 1.Name)

ToListAsync();

data.AddRange(objects);
}

context.Post(_ =>

{
comboBox.DisplayMemberPath = "Name";

comboBox.ItemsSource = data;
comboBox.SelectedIndex = 0;

}, null);

};
}

J

private void WaterObjectsCombo_SelectionChanged(object sender, SelectionChangedEventArgs e)

{
var selected = (WaterObjectsCombo.SelectedItem as WaterObject);

if (selected?.ld == -1 || selected?.1d == null)

{
UpdateAnalyzeGrid();

}

else

{
UpdateAnalyzeGrid(waterObjectName: selected.Name);

}
}

private void AnalyzeGrid_LoadingRow(object sender, DataGridRowEventArgs e)

[

var standartType = Standarts[StandartsCombo.SelectedIndex];

var color = Brushes.Transparent;
var item = e.Row.Item as WaterObjectViewltem;

if (standartType == StandartType.Drinking)

{
if (item.IsDrinkingStandart == null)

{

color = Brushes. Yellow;

}

else

{

color = ((bool)item.IsDrinkingStandart) ? Brushes.Green : Brushes.Red;

}
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if (standartType == StandartType.Fish)

{
it (item.IsFishingStandart == null)

{

color = Brushes. Yellow;

}

else

{

color = ((bool)item.IsFishingStandart) ? Brushes.Green : Brushes.Red;

}
}

if (standartType == StandartType.Recreation)

{
if (item.IsRecreationStandart == null)
{
color = Brushes. Yellow;
}
else
{

color = ((bool)item.IsRecreationStandart) ? Brushes.Green : Brushes.Red;

}
}

e.Row.Background = color;

}

private void StandartsCombo_SelectionChanged(object sender, SelectionChangedEventArgs e)

{
AnalyzeGrid?.Items?.Refresh();

}

private void DistrictCombo_Loaded(object sender, RoutedEventArgs e)

{

var comboBox = sender as ComboBox;

1f (comboBox.ItemsSource == null)

{

var syncContext = SynchronizationContext.Current;

Task.Run(async () =>
{

List<DistrictsViewModel> data = new List<DistrictsViewModel>

{
new DistrictsViewModel

{
Districtld = -1,
DistrictName = "O0epiTb perion"

}
}i

using (var db = new DistrictManufactureDbContext())
{

var view = await db.View.ToArrayAsync();
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var dbData = view.GroupBy(1 => 1.DistrictName)
Select(i => 1.First())
.OrderBy(1 => 1.DistrictName)
ToArray();
data.AddRange(dbData);

}

syncContext.Post(_ =>

{

comboBox.DisplayMemberPath = "DistrictName";
comboBox.ItemsSource = data;
comboBox.SelectedIndex = 0;

t, null);

P;

}

}

private void DistrictCombo_SelectionChanged(object sender, SelectionChangedEventArgs e)

[

var comboBox = sender as ComboBox;
var selected = comboBox.SelectedValue as DistrictsViewModel:

if (selected != null && selected?.Districtld !=-1)

{
ObjectsCombo.IsEnabled = true;

UpdateObjectsCombo(selected.Districtld);

)
}

private void UpdateObjectsCombo(int? districtid)
{

var comboBox = ObjectsCombo;
var syncContext = SynchronizationContext.Current;

Task.Run(async () =>

{
List<DistrictsViewModel> data = new List<DistrictsViewModel>
{

new DistrictsViewModel

{
Districtld = -1,
WaterObjectName = "O0epiTb BogHH# 00'eKT"

}

b

using (var db = new DistrictManufactureDbContext())
{

var view = await db.View.ToArray Async();

if (districtid == null)
{
var dbData = view
.Where(1 => 1.WaterObjectName != null)
.GroupBy(1 => 1.WaterObjectName)
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Select(1 => 1.First())
.OrderBy(1 => 1.WaterObjectName)
JToArray();

data.AddRange(dbData);
j

else

{

var dbData = view
.Where(1 => 1.WaterObjectName != null)
.Where(1 => 1.Districtld == districtid)
.GroupBy(1 => 1.WaterObjectName)
Select(i => 1.First())
OrderBy(1 => 1.WaterObjectName)
.ToArray();

data.AddRange(dbData);

}
J

syncContext.Post(_ =>

{
comboBox.DisplayMemberPath = "WaterObjectName";

comboBox.ItemsSource = data:

comboBox.SelectedIndex = 0O;
}, null);

s
}

private void ObjectsCombo_Loaded(object sender, RoutedEventArgs e)

{

var comboBox = sender as ComboBox;

if (comboBox.ItemsSource == null)

{
UpdateObjectsCombo(null);

}
}

private async void ObjectsCombo_SelectionChanged(object sender, SelectionChangedEventArgs e)

{

Districts ViewModel| | data;

var district = DistrictCombo.SelectedValue as DistrictsViewModel,
var waterObject = ObjectsCombo.SelectedValue as DistrictsViewModel;

if (waterObject == null || waterObject?.Districtld == -1)
return;

using (var context = new DistrictManufactureDbContext())
f
data = await context.View
.Where(1 => 1.Districtld == district.Districtld)
Where(1 => 1.WaterObjectld == waterObject. WaterObjectld)



.Where(1 => !1.MakesQuality Analysis)
ToArrayAsync();
}

DistrictsViewModel| | anotherData;

using (var dbContext = new DistrictManutactureDbContext())

{

anotherData = await dbContext.View
.Where(1 => 1.Districtld == district.Districtld)

Where(1 => 1.WaterObjectld == waterObject.WaterObjectld)

Where(1 => 1.MakesQualityAnalysis)
ToArrayAsync();

}

ManufacturesGrid.ItemsSource = data;

ManufacturesWithAnalysisGrid.ItemsSource = anotherData;

}

private void ManufacturesGrid_Loaded(object sender, RoutedEventArgs e)

[

}
}
}

using LinqToDB;

using LingToDB.Data;

using LinqToDB.DataProvider.SQLite;
using System;

using System.Linq;

using System.Reflection;

using System.Threading.Tasks;

using WaterObjects.DataAccess.Models;

namespace WaterObjects.DataAccess

{

public class DbContext : DataConnection

[

public ITable<WaterObject> WaterObjects => GetTable<WaterObject>();

private [Table<WaterObjectIndicator>
GetTable<WaterObjectIndicator>();

private ITable<WaterObjectlnidicatorNames>
GetTable<WaterObjectInidicatorNames>();

private ITable<WaterObjectDrinkingStandart>
GetTable<WaterObjectDrinkingStandart>();

private ITable<WaterObjectFishStandart>
GetTable<WaterObjectFishStandart>();

private ITable<WaterObjectRecreationStandart>
GetTable<WaterObjectRecreationStandart>();

WaterObjectIndicators

WaterObjectIndicatorNames

WaterObjectDrinkingStandarts

WaterObjectFishStandarts

WaterObjectRecreationStandarts
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public ITable<WaterObjectViewltem> WaterObjectView => GetTable<WaterObjectViewltem>();

public DbContext() : base(new SQLiteDataProvider(),
$"Data Source=water_objects_new_schema.db") { }

public async Task<WaterObjectIndicator| |> GetIndicatorsAsync(int waterObjectld, DateTime? from
= null, DateTime? to = null)

{
var query = WaterObjectIndicators. Where(1 => 1.WaterObjectld == waterObjectld);

if (from '= null && to != null)

{
query = query.Where(i => i.UpdateTime >= from && i.UpdateTime <= to);

}

return await query.ToArrayAsync();

}

public async Task CreateWaterObject(string name)

[

await WaterObjects.InsertAsync(() => new WaterObject

{

Name = name
DR
}

public async Task Createlndicator(int waterObjectld, string name, float value)

[

var indicatorName = await GetOrCreateIndicatorName(name);

await WaterObjectIndicators.InsertAsync(() => new WaterObjectIndicator

{
WaterObjectld = waterObjectld,

WaterObjectIndicatorNameld = indicatorName.ld,
Value = value

1
}

public async Task CreateStandart(string name, StandartType type, float from = 0, float? to = null)

{

var indicatorName = await GetOrCreatelndicatorName(name);

if (type == StandartType.Drinking)
await UpdateDrinkingStandart(indicatorName.lId, name, from, to);

if (type == StandartType.Fish)
await UpdateFishingStandart(indicatorName.ld, name, from, to);

if (type == StandartType.Recreation)
await UpdateRecreationStandart(indicatorName.Id, name, from, to);

}

private async Task<WaterObjectlnidicatorNames> GetOrCreatelndicatorName(string name)

{
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var indicatorName = await WaterObjectIndicatorNames.FirstOrDefaultAsync(b => b.Name ==

name);
if (indicatorName == null)
{
await WaterObjectIndicatorNames.InsertAsync(() =>
new WaterObjectlnidicatorNames { Name = name });
indicatorName = await WaterObjectIndicatorNames.FirstAsync(b => b.Name == name);
}
return indicatorName;
}
private async Task UpdateDrinkingStandart(int indicatorNameld, string name, float from, float? to)
[
await WaterObjectDrinkingStandarts.Delete Async(1 => 1.IndicatorNameld == indicatorNameld);
await WaterObjectDrinkingStandarts.InsertAsync(() => new WaterObjectDrinkingStandart
{
IndicatorNameld = indicatorNameld,
From = from,
To=to
};
}
private async Task UpdateFishingStandart(int indicatorNameld, string name, float from, float? to)
{
await WaterObjectFishStandarts.Delete Async(i => i.IndicatorNameld == indicatorNameld);
await WaterObjectFishStandarts.InsertAsync(() => new WaterObjectFishStandart
{
IndicatorNameld = indicatorNameld,
From = from,
To=to
9K
}
private async Task UpdateRecreationStandart(int indicatorNameld, string name, float from, float? to)
[
await WaterObjectDrinkingStandarts.DeleteAsync(i => 1.IndicatorNameld == indicatorNameld);
await WaterObjectDrinkingStandarts.InsertAsync(() => new WaterObjectDrinkingStandart
{
IndicatorNameld = indicatorNameld,
From = from,
To=to
}s
}
}
j

using LinqToDB;

using LinqToDB.Data;

using LinqToDB.DataProvider.SQLite;
using WaterObjects.DataAccess.Models;

namespace WaterObjects.DataAccess

{
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public class DistrictManufactureDbContext : DataConnection

{
public ITable<DistrictsViewModel> View => GetTable<DistrictsViewModel>();

public DistrictManufactureDbContext()
: base(new SQLiteDataProvider(), "Data Source=districts_manufactures.db") { }



