INFORMATION SYSTEMS AND NETWORKS

Issue 11, 2022

https://doi.org/
Y]IK 608.2

CUCTEMA OBMIHY NNOBIIOMJVIEHHAMMU TA OIIPAIIIOBAHHA
JAHUX EKOJIOT'O-ITIPUPOJHUYUX CIIIJIBHOT

Harauis Kyﬂaﬂeubl, Opect )KMyplceBMq2

L2 Hamionaneuuii yaiepcuteT “JIbBiBChbKa MOJITEXHIKA”,
! nek.lviv@gmail.com, ORCID 0000-0003-3007-2462,
2 orest.zhmurkevych@gmail.com, ORCID 0000-0002-5227-7138

© Kynaneyw H., Kmypresuu O., 2022

I3 ypaxyBaHHfIM PO3BHUTKY TEXHOJIOTIYHMX iHCTPYMeHTIiB mpoaHaJi30BaHo iHdopmauiiinHi
CUCTeMM, fIKi VI KOMYHiKalii i3 KOpHCTyBayeM BMKOPHUCTOBYIOTH OHJIAWH-3aCTOCYHKHM AJsl O0MiHY
NOBiTOMJIEHHSIMU. 3a3HAUYeHO, 10 1eil mpouec y po3podJieHiil cucTeMi NIATPUMKH NPUIHATTA pilleHb
IJIS1 00JIIKY Ta ONPAlIOBAHHS JAAHUX €KOJOro-NPHPOJHUYMX CHIJILHOT palioHA/bHillle pealizoByBaTH
3a I0MOMOroK0 4aT-00Ta SIK MPOrpPaMOBAHOIO 3aCTOCYHKY, Y SIKOMY BHKOPHCTOBYETHCSI 3alPONOHO-
BaHW| ajaroput™m B3aemofii i3 kopucryBadem. Indopmanito 00T Hagae y BHIVISIAI TeKCTOBHX a0o
ay1ionoBiToMJIeHb.

IlepeBaroro BuOpaHoi koHUenuii moAaHHs iHgopMmauii € 3py4yHicTb Ta MOOLIBbHICTH BHKOPHC-
TaHHS PO3P00JIEHOr0 OHJIAMH-3aCTOCYHKY AJs O0MiHY NMOBiIOMJIECHHAMH Ha pi3HMX miaTdopmax: Ha
CTaliOHAPHUX KOMII I0Tepax, Ha cMapT¢oHax, Ha NJIaHueTax Tomo. OaHiero 3i cdep 3acTocyBaHHS Po3-
po0JeHol cucTeMu NIATPUMKHU NPUHHATTA pillieHb i3 iHTerpanicio 4ar-00Ta B OHJIANH-32CTOCYHKY LISl
00MiHY NMOBiJOMJIEHHSIMM € YNIPABJIiHHS €KOJIOr0-NPHPOIHNYMMH CHUILHOTAMH, 30KpeMa Cal0BUM KO0O-
NnepaTUuBOM.

KnrouoBi cjoBa: cagoBuii KoomepaTup, 4aT-00T; NPUIiHATTSA pillleHb;, KOMYHAJIbHI MOCJIYIH;
iHTerpauisi; eKoJ10ro-npupoIHuYi CiJIbHOTH.

Beryn

CyuacHUH CBIT AMKTY€ HaA3BHYAHO BHCOKHH TeMH HEOOXiIHOCTI NPUUHATTS PpilleHb y BCIX
cdepax IisUIBHOCTI CyCIiIbCTBa. Y cydacHOMY iH(opMaliifHOMy cepefoBHILI CHIBICHYBaHHS OpraHi3awii
NaHyIOTh KOHKYPEHTHI BiIHOCHHH, IO, CBOEIO YEPror0, MOTHBYIOTh BHII JIAHKM MEHEIDKMEHTY 3abe3-
NeYyBaTH SIKHAMKpalli Pe3ysbTaTd HisUIBHOCTI CBOIX MiANPHEMCTB. YNIpaBliHENb OBHHEH BUOMpATH
MaKCHUMaJbHO KOPEKTHI BapiaHTH NOAAJBLIMX i CBOTO IMEPCOHATY YW YCTAaHOBHM 3arajoM 3apaau
3a0e3neyeHHss OJMM3bKOro 10 ONTHUMAJIbHOTO piBHS poOoTH. [IpUHHATTS HEempaBUIBHUX YM HABIThH Ipa-
BUWJIBHMX PIlICHb, ajic y XUOHUI Yac, MOKE IPU3BECTH 10 BTPATH PECYpPCiB, KBai(hikOBAHOTO IEPCOHATY,
NEPCIICKTUBHUX MOKIUBOCTEH PO3BUTKY TOIIIO.

Bucokoro piBHS ONTHMANBHOCTI Oi3HEC-TIPOIIECIB MOMJIMBO JIOCSITTH Y pa3l BUKOPUCTAHHS
JIOTIOMIXXHOTO ITPOTPaMHOT0 3a0e3MedeHHs] — CUCTEM IMiATPUMKH NPUHHATTS PillieHb, SIKI CTBOPIOIOTH IS
BUDILICHHSI CHCTEMHHX TMPOOJIEM Yy pe3yNbTaTi aHalli3y BEJHMKOi KiJIbKOCTI (pakTOpiB Ta BIUTMBAIOTH Ha
(hopMyBaHHS PUHKOBOI CUTYyallii y IpeIMETHIN 00IacTi MisUTbHOCTI TIeBHOT opranizarii. [HmmM ix 3actocy-
BaHHAM € TOJaHHs iH(popMarllil Ta JaHUX IS O3HAWOMIICHHS BiJIOBIIHHUM 0CO0aM, sIKi, CBOEIO YEprolo,
(hopmyroTs 0a3y 3HaHb JUIS TIOAAJBIIOTO NPUHHATTS PIIlIEHHS, SIKE IPYHTYETHCS Ha IIUX B1JIOMOCTSIX.

VY 3B’M3Ky i3 PpO3BUTKOM TEXHOJIOTIYHMX IHCTPYMEHTIB BCE YACTIllE TPAIUISIOTHCS CHCTEMH
HiATPUMKH TIPUAHATTS PillIeHb, sKi JJIs KOMYHIKallii i3 KOpHcTyBadyeM BHUKOPHCTOBYIOTH OHJIAiH-3aCTO-
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CYHKH 7151 LIBUIKOro 0OMiHy moBizomneHHaMu. Lleit mporec peanisyeTbes 3a TOMIOMOT 010 3aCTOCYHKY, LI0
OTpUMaB Ha3By yam-6om. Y HbOMY peai30BaHO aJTOPUTM B3aEMOJIi 13 KOpPHCTyBadeM, SKUH Hepea-
Oaunnm po3poOHuKH. [HhopMaliito 60T Hala€e y BUTJISAAI TEKCTOBUX a00 ayaioNOBiIOMIICHb.

Taka KOHIEMIIisI O3HAHOMIICHHS 3 iH(QOpPMALIIEI0 Ty)Ke 3pydHa Ta MOOUIbHA, OCKUIBKH, MEPEeBayKHA
OULTBLIICTh OHJIAWH 3aCTOCYHKIB JIi OOMIiHY IMOBIJOMJICHHSIMH JOCTYIIHAa Ha Pi3HMX IulaTdopMax:. Ha
CTaIllOHAPHUX KOMII'FOTepaX, Ha CMapTOHAX, Ha IUIAHIIETaX TOILIO. BIIMOBITHO KOPUCTYBAa4 MOXKE
OTPHMATH JIOCTYT 110 iH(OopMallii, Ky HaJlae 4aT-00T, BAKOPUCTOBYIOUN OYAb-sIKUH JOCTYITHUH Y 1Iel Jac
NPUCTPiH 3 HEOOXITHIMHU CUCTEMHUMH BUMOTaMHU.

OnHiero 31 cep IS 3aCTOCYBaHHS CHCTEMH MIATPUMKY PUHHATTS PillleHb 13 IHTerpaliero yar-60ta
B OHJIAH-32CTOCYHKY JIJIsl OOMiHY TOBIIOMIICHHSIMH € YIIPABJIIHHS €KOJOTO-IPUPOIHUIMMH CITUTBHOTAMH,
30KpeMa CaJJOBUM KOOTIEPATUBOM.

AHaJi3 OCTaHHIX J0CTiTAKeHb Ta MyOdikamii

3acTtocyBaHHS iH(QOpPMALIHUX CHCTEM Yy CagiBHMYMX OpraHi3alisX MpoaHali30BaHO y CTaTTi
“Community Garden Information Systems: Analyzing and Strengthening Community-Based Resource
Sharing Networks” [2]. V wiii #igerbest mpo Te, mo (axiBii 3 arpoKyJIbTYpH, SIK OCHOBHI €KCIEPTH y
CasloBill cIpaBi, BifirparoTe Bce OUIBLIY POJib Yy HiATPUMAaHHI IPOMAJCHKHX CaliB Ta 1HIIMX HPOEKTIB
CLIBCBKOTO TOCHOAApPCTBA Ha piBHI rpoman. Tomy 31 3pocTaHHSIM iHTEpecy J0 IPOMAICHKUX CaliB SIK A0
3ac00iB MOKpAIEHHS 370POB’S Ta KUTTEAISIIBHOCTI TPOMaad MOTPIOHO BHBYMTH HaWKpaml crparerii
HOIATPUMKHA IHUX NPOEKTIB. ABTOPH CTAaTTi BB@KalOTh, 10 Yy 3abe3neueHHi iH(opMamiiiHuMu, martepi-
AIBHUMH Ta JIIOACBKUMH PECypcaMH HPOEKTIB CTBOPEHHsS I'POMAJCHKHX CaliB MOTEHLIMHO KOPHUCHHI
aHATITHYHHAN THCTPYMEHT, SIKHM € iH(popMalliiiHa cucTeMa JUIsl aHali3y AisUIbHOCTI Y IIiH raiys3i.

VY poboti “Design and Key Technology of Gardening Information Management System Based on
Data Center” [3] 3asmaueHo, 110 s 3abe3leUeHHs HAyKOBOI OCHOBH IUIaHYBaHHS POOOTH CagOBOTO
KOOIEpaTHBY, MMPOEKTYBAHHS Ta 0OCIyrOBYBaHHS CEKTOPIB MICHKOTO CaJliBHUIITBA HEOOXiHO MOOYIyBaTH
iHboOpMaLliiHy cUCTeMy yNpaBIliHHs JaHUMH, pElIeBaHTHUMHU 0 1i€i cdepu. Ha ocHOBI mOBHOTO aHamizy
BUMOT CaQJIOBOI'O CEKTOpPY B Iiii poOOTI PO3TIISHYTO KIFOUOBY TEXHOJIOTIIO moOy/noBH iHQOpMAaIiitHOT
cucreM. Tako TyT 3alpOIOHOBAHO KOHIEMIII0 THYYKOI Ta PO3yMHOI po30ynoBH iHQoOpMaIiiiHol
CHCTEMH, siKa Tiepeioayae BAKOPUCTAHHS JOAaTKOBOTO CepeIOBUIIA po3podieHHs. Taka cucteMa 3HauHO0
MipOI0 JIOTIOMOXKE TOBCSKJICHHOMY YIPABIIHHIO Ta BiJirpae BaXJIMBY pOJb Yy TOKPAIEHHI MIiCBKOTO
€KOJIOTYHOTO CepeIOBHIIIA.

Benukuii MacuB gaHuX y cajoBiid cdepi, sfKi moTpeOyroTh OONIKY Ta 3allydeHi y NpOLeaypH
OPURHSTTS PI3HUX pillleHb — Ie iHdopMallis o0 HaJaHUX WICHAM KOOIEPaTUBY KOMYHAIbHUX TOCIHYT.
IIpo indopmariiiiny cucremMy, sika MpAIiOE i3 JaHUMH €JIEKTPOIoCTavaHHs, aeThes y cratTi “Integrating
Information Systems In Electric Utilities” [4]. V wiii ortucana inTerpariiifna ciucrema, Ky po3poOieHo s
CYNPOBOAY TMPOILECIB HaJaHHA KOMYHaJIbHUX IOCIAYr 3 elekrpornocTadaHHs. Ha ii ocHOBI MokHa
pPO3pOOHUTH EKOHOMIYHO €(EeKTHBHI IHCTPYMEHTH MIATPHUMKH TPUHHATTS PIillleHb, SKi MaTHMYTh
MOJJIMBICTh 1HTErpaiii 3 Oyab-AKOoI0 1H(GOPMALIKNHOK CHCTEMOI0, YIPOBADKCHOK Yy cdepi Mmocayr
enlekTporniocTayanHs. [HdopmaniliHa cucTeMa, sika oTpuMaina Has3By “lHTerpoBaHa cucteMa YNpaBIiHHS
posnosctomkeHasam” (IDMS), mictuth iHTerpamiiHuii GpeiMBOpK, IO JETKO HANAIITOBYETHCS Ta HHUHI
Ma€e JIMIIEe OJUH IHCTPYMEHT MiATPUMKU TPUHHATTS PillieHb — KOMIIOHEHTY JiarHOCTHKH. KoMmnoHeHTa
JIarHOCTUKH i Ha3Bow “CepBep ympaBIiHHS BifHOBICHHsM rmicist nepebor” (ORMS) interpoBana 3
iHIIUMHE 1HQOPMALiHHUMHU CHUCTEMaMH, MOIIMPECHUMH y KOMYHAJbHHUX HiANPHUEMCTBAX, 3a JOIOMOIOIO
THYYKOTO Ta 3[aTHOTO 0 PO3LIMpeHHs iHTerpariiiHoro ¢peitmBopky (IF), mo aie Ha ocHOBI TexHOIOTIT
mozeni interpoBanux obOumcienb (MIC), pospobnaenoi B IHCTUTYTI mporpamMHOro 3abe3reueHHs
IHTErpOBaHUX CUCTEM yHiBepcuteTy Bannep6Oinbta. IF po3pobinenuii Tak, mo migTpuMye:

— IHTEerpauio MiX iIHCTPYMEHTaMH HiATPUMaHHSA NPUUHATTA pillleHb Ta iHPOPMAaLiHHOI CHCTEMOIO
KOMYHaJIbHHUX TIOCTIYT;

— MO>KJIMBICTh CTBOPEHHSI IOaTKOBUX 1HCTPYMEHTIB MIATPUMAHHS NPUUHATTS PILICHb, SKi MIBUIKO
Ta HEAOPOro inTerpyBaruMyThes B IDMS.
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IF Ha ocHoBi MIC 3a0e3neuye rHydKy Ta pO3UIMPIOBAaHY iHTErpaliiHy miaTgopMy, Ha SKiii MOXKHA
po3MicTUTH Halip IHCTPYMEHTIB MiATPUMAHHS MPUHHSTTS PIllleHb, SKi JOMOMOXYTh KOMYHaJIbHHM
HiIMPHEMCTBAaM BECTH CBili Oi3HeC eekTuBHIIIE.

OpnHiero i3 iHQoOpMamiiHUX CHUCTEM TaKOro THIYy € mporpama “O0inik BHecKiB”. 3rimHo i3 Bijo-
MOCTSIMH 13 caiiTa MpOAYKTY I NporpaMa MpuU3HaveHa sl OOJIKY WICHCHKHX BHECKIB Y CaJ0BUX
HEKOMEPIIIHHUX TOBAapHCTBaX, OOJIKY IIJLOBMX BHECKIB Ta IHIIMX BH/IIB BHECKIB, OOJIKY HMOKa3HHUKIB
JYUIBHUKIB, 00JiKy 3a00proBaHOCTEll WIEHIB TOBapUCTBA i3 KOXKHOTO BUY BHECKIB, a TaKOX OONIKY
JIOXOMly Ta BUTPAT IPOLIOBHX 3aco0iB [5]. 3acTOCYHOK MOKHa BHKOPHCTOBYBAaTH HE TUIBKH IJIsl OOJIKY
YJIEHCHKHMX BHECKIB Y CaJIOBHX YM JaYHUX TOBAPUCTBAX, a U y OyNb-IKNX 00’ €JHAHHSIX, Y IKUX HEOOX1IHO
BECTH OOJIIK WICHCHKHUX, IIJTbOBHX Ta IHIIMX BHECKIB, 00JIIK MOKA3HHKIB JIYMJIbHUKIB eleKTpoeHeprii (i He
TIJBKY €JIEKTPOEHEPTii, a i, HAIpUKIaz, BoAM abo rasy) Ta omjIadyBaHHs MOCIYT WieHaMH 00’ €THAHHS 3a
[IUMH JIYAIbHUKAMHY, a TaKOXX BECTH OOJIK HAJXOJKCHHS KOIITIB 32 BUJIaMH BHECKIB Ta BUTPATH KOIITIB
3a pI3HUMH CTaTTAMU BuaatkiB. [Iporpama Oyae KOPHCHOIO U CaOBUX TOBAPHUCTB, KOTEHKHUX
MICTEYOK, FrapaXHUX KoomepaTusis Touo. Ha caliTi po3poOHHMKH 3asBISIOTH, IO TPOIYKT AA€ 3MOTY:

HAJIAIITOBYBATH CIIHCOK BH/JIIB BHECKIB, SIKi CIUIAYYIOTh WICHH TOBAPUCTBA, i3 3a3HAYCHHSIM THUITY
BHECKY (WIEHCHKHUH, HITBOBHM, 33 JTIYMIEHHKOM TOIIO), TIEPIOJNYHOCTI HOTO CTATHEHHS (pa3 Ha MiCAIlb,
pas Ha KBapTaJl TOIIO), CTPOKIB fii, po3Mipy Tapudy TOIIo;

BECTH OOJIIK CIIaTH BHECKIB WICHIB KOOIIEPATHBY 32 BUIaMU BHECKIB;

(hopMyBaTH KBUTAHIII{ JUIsI CIUIATH BHECKIB WIEHAMU TOBAapHUCTBa uepe3 0aHK, K 0e3rmocepeaHbo
y camiif mporpami, Tak i BiAlaJIeHO 32 JONOMOTOIO CIELiaIbHOTO CEepBicy Ha cailTi mpoayKry. bynb-skuit
YJIEH MOKE TIOJJUBUTHCS CIHCOK CyM JIO CIUIATH BiJIOBIHO IO BHECKIB i c(hopMyBaTH KBUTAHIIIIO MO0
OIIJIaTH, CKOPUCTABLINCH KOMIT IOTEPOM,;

BecTH 00JTiK BUTpAT (TOOTO OILIAT CTOPOHHIM OpraHizaifisM ta (GisuuHuM ocobaM, HAPHUKIIA, 3a
eNIEKTPOCHEPIi0, 0XOpOoHY, BuBe3eHHs TIIB, mogaTku To1110);

AaBTOMATUYHO PO3PaxOBYBaTH CYMH JIOXOJIIB Ta BUTPAT 3a CTATTSAMH BUTPAT.

APYKYBAaTH PEECTPH JOXO/IB/BUTPAT KOIITIB;

BECTH OOJIIK ITOKA3HUKIB JIIYMIbHHUKIB,

ABTOMATUYHO PO3PaxOBYBaTH 3a00ProBaHiCTh WICHIB TOBAPUCTBA 33 BUIAMH BHECKIB;

BUKOHYBATH OIOBIIICHHS WICHIB TOBAPHCTBA MPO 3a00PrOBAaHOCTI 3a JOMOMOTOI0 EJIEKTPOHHOT
nomTH Ta SMS po3cuiky;

BECTH OOJIIK CaI0BUX AUISHOK (UM, HAMPUKIIAI, TapakiB), 30KpeMa i3 MPUB’I3KO0 710 BYJIHUIIb,

BECTH CIMCOK WICHIB TOBApUCTBA 3 iHPOPMALII€I0 PO KOHTAKTHI Ta iHILI AaHi;

BHUBAaHTaXXYBaTH JIaHi MPO MOTOYHI 3a00pProOBaHOCTI WICHIB TOBAPUCTBA Y CHEMialbHUN PO3ILIT
CalTy LBOr0 MPOAYKTY 3 OOMEKEHUM JOCTYHOM. TakoK MOXXKHA BUBAHTAXXyBaTH Ha calT iH(opMaliro npo
CKJIaJ] Ta pO3Mip BHECKIB, PO 3aIUIAHOBAHI 3aX0H TOLIO.

Le mae 3Mory 3a0e3neynTy WieHaM TOBAPHCTBA MOXIJIMBICTD 3pyYHOT0 AOCTYIY A0 Liei iHdopMmaii
3 OyAb-KOTO0 MicIls Ta y OyIb-SIKHi Yac.

Henonikom 1i€i arumikariii € BiICYTHICTh MOXKIMBOCTI KOPHUCTYBAaTUCS HEIO Ha OyAb-KHX ILIaT-
¢opmax, okpiM MOOITBHUX TenedOHiB, MO ICTOTHO OOMEXKY€e NOCTYH KOPUCTYBayiB OO PEJICBAHTHOI 1H-
¢hopmanii Ta 3HIKYE MOOUIBHICTD KOPUCTYBAHHS POrpamMoro. BianoBigHO MIBUAKICTh TPUMHATTS PiLICHb
3MEHIIYETHCS, 110, CBOEIO YEProlo, BIUIMBAE Ha €()EKTUBHICTH YIPABIiHHSA CaJOBUMHU KOOIEpaTHBAMH Ta
IHITMMH THITAMH TOCTIOAPCHKUX 00’ €IHaHb. AHAJIOTIYHI HANPAIIOBAHHS € B iHIIINX aBTOPIB [6].

Ormsin mxepen 3acBindye, mo iHdpopManiifHi cucteMu oOJiKy AaHUX € BAKIMBUM iHCTPYMEHTOM Y
nporeci NpUHHATTS pilieHb y cdepi cagoBuX KOONEpaTHBIB Ta CHIJIBHOT Takoro tumy. [IpoTe HasBHi Ha IT
PHHKY iH(pOpMaLiliHi CHCTEMH MarOTh IEBHI HEAOJIKH, 30KpeMa BiJICYTHICTh MOXIIMBOCTI KOPUCTYBAaTHCS
HUMHU Ha Oynp-SKHX IUIaTQOpMax, OKpiM KOMII'IOTEpiB, Ta AEAKi TPYAHOILII IIOAO 3MiH y acleKTax
HAIOBHEHHS 3aCTOCYHKY KOPHCTYBAallbKUMH JaHUMH. Taki HIOAHCH MOXYTh JCIIO YCKJIaJHHTH KOpHC-
TyBaHHS iHQOpPMaLiiHMMHU CHCTEMaM{ TakKOrO THUIYy Ta 3pOOUTH MOro MEHII MOOITBHHUM Ta 3PYyYHHM.
BiamoBigHO mOCHiKeHHS HOBHX METOJIB Ta 3acO0iB peamizallii TakWX arulikaiiii € mepCreKTHBHUM Ta
CYCIIJIBHO B)KJIMBHUM.
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Memorw cmammi € BU3HAYCHHS BUMOI' Ta aHali3 (yHKLIIOHANy CHUCTEMH HiATPUMKH HPUHHATTS
pileHs a7t OOMiHY MOBIIOMIICHHSAMH, OOJIIKY Ta ONPALIOBAaHHSA JaHUX €KOJOTO-MIPUPOJHUYMX CHUTBHOT 3
BUKOPHUCTaHHIM 4aT-00Ta. HOBU3HOIO TOCTIKEHHS CTa0 BUKOPUCTaHHS 4aT-00Ta B OHJIAWH-3aCTOCYHKY
00OMiHY TIOBIJIOMJICHHSIMH I BiOOpaXKCHHS JaHUX CIIBHOI POOOTH 13 PeJICBAHTHUMHU JTAHUMH €KOJIOTO-
NPUPOJTHUYUX CHUIBHOT.

Bumoru 1o cucreM miATPUMKH NPUHHATTS pillleHb
JJIS1 €KOJIOTO-TPUPOAHUYHNX CHLIBHOT
MeTor0 CTBOPEHHS €KOJIOrO-IPUPOAHMYUX CIUILHOT € 33JI0BOJICHHS C€KOHOMIYHHUX, COI[laJIbHUX Ta

IHIIMX BHJIB TIOTPEO WICHIB TaKHMX CIIJIBHOT 13 MOETHAHHAM IXHIX OCOOMCTHX Ta KOJEKTHBHHX iHTEPECIB,
PO3MOIIEHHSM TIOMIXX HUMH PU3UKIB, JOXOJIB Ta BUTPAT, PO3BUTKOM iX CaAMOYIIPABIIiHHS, CAMOKOHTPOITIO
Ta camoopranizarii [1]. OCHOBHI 3aBIaHHS €KOJIOTO-IPUPOAHUYUX CITUTLHOT TaKi:

MIBUIICHHS PIBHS XKUTTS iX YICHIB, 3aXUCT IXHIX COLIAJBHUX MPaB Ta MAHHOBUX 1HTEPECIB;

3a0€3MEeUeHHs] CHUCTEMATHYHOI EKOHOMIYHOI Ta COLIaIbHOI CaMOAOIOMOrM HACEICHHIO Ta
cy0'eKTaM rocroIaproBaHHS;

y4acTb y BUPOOHHUIITBI TOBapiB, HOCIYT, HiABMIIEHHS TPYIAOBOi Ta COWiajdbHOI aKTHBHOCTI
HACEJICHHS,

HasABHICTh PO3BMHEHOI IHPPACTPYKTYPH, KA HEOOXiqHA JIJIsl TOCIIOAAPCHKOT Ta IHIIOT AiSUTbHOCTI
€KOJIOTO-TIPUPOTHAYNX CHIIBLHOT;

3a0e3IeYCHHS CTAJIOT0 PO3BUTKY Ta CTAHOBJICHHS 3acajl JEMOKPATHYHOTO CYCILILCTRA.

CTBOpEHHA CHCTEMH MIATPHMKH NPHHHATTA PIilICHB
118 obIKyY Ta ONpauloBaHHA JaHHX caJoBOro
KOOTEPATHBY 3 BHKOPHCTAHHAM 3acTOCYHEY A8
0OMIHY [TOBITOMICHHAMH

¥

3abesneunTH MODIMTEHY Ta eeKTHRHY
KOMVYHIKALIIK KepiBHHEA CaJ0BOT0
KOOIIEpPaTHBY Ta Horo 4icHIB

3abesneunTn hyHKIIOHAT TS 3abesneunTH HiNICHICTE Ta Desnexy
MAHIIYIALI] 3anHcaMH caZoBoro peneBaHTHHX JI0 CaJoBOTO KOOIEPaTHBY
KOOMEPATHBY JTaHHX

¥ ¥

PeanizyBarn iHTerpario

ML CXOBHMIIEM JaHHX Ta

METOIOM 1X MOOLTEHOTD
BigoOpaeHHA

IMmeMeHTYBaTH 0a30B1
ornepanii 3 TaHUMHI
CaJ0BOTO KDONEPaTHBY

[MnIeMeHTYBaTH
nonoMixei QyHKOil ans
BHI00YBAHHA Ta
TpeACTABICHHA TAaHHX

BHKOPHCTATH NPAKTHEH
OOIT gas iMmmeMeHTAaIii
iHTerpauii

CagoBOro KOONCPaTHBY

Puc. 1. lepeso yineti po3pobnenus cucmemu niOmpumMKy RPULHAMMs pilieHb
€KO0N020-NPUPOOHUYUX CNITLHOM

s cdepa OisTBHOCTI CyCHiIBHO 3HAYYIIA, TOMY HOTpeOye peTeIbHOTO aHali3y 3apald BU3HAUCHHS
MOJIMBOCTEH MpoLEAyp aBTOMAaTH3allii ONpAaLOBaHHS AAHUX, PEJICBAHTHUX IO MOTOYHOI HpPEeAMETHOI
oOmacri.

3a3HalOTh MOCTIHHOIO PO3BUTKY iHCTPYMEHTH BHIOOYBaHHsS Ta ONpPALIOBAHHS NaHUX, SKI MPAMO
OpUYeTHI 10 BHYTPIIHIX iH(QOpMAIiHMX, KOMYHIKAalilHUX Ta EKOHOMIYHHMX IPOLECIB €KOJIOro-
NPUPOAHMYMX CHiIBHOT. Ha ocHOBI miei iHpopmanii kepiBHUK NpuiiMae MEBHE YNpaBlliHCHKE PIILICHHS,
TOMY HEOOXiZmHO 3abe3medynTH ii LUTICHICTh, AOCTOBIPHICTH Ta JOCTYNHICTh, BYACHE OINpALIOBAHHA Ta
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nommpenHs. Ha ocHOBI aHamizy QyHKIIIOHAFHIX MOXKJIMBOCTEH HAsSBHUX CHUCTEM ITiITPUMKHU MPHAHSITTS
pilieHHs c(OPMOBAHO IEPEBO IiJIel pO3pO0IIFOBAHOT CUCTEMH.

CucrteMa HiATPUMKU NPUHHATTS PillieHb, SKY PO3POOJICHO IJIsi €KOJOTrO-MPUPOAHUYMX CIIIBHOT,
JOCTyIIHA Ta JIeTKa y KOPUCTYBaHHI, a TAKOX 3a0e3neuye LiUTiCHICTh iHpopMalii, Ska aHani3yBaTUMETbCS
Ta ONPAIbOBYBATUMETHCS. 3aCTOCYHOK TaKOTO TUILY IIOBUHEH 33/10BOJIBHATH IIEBHI CHCTEMH] BUMOTH.

[To-nepure, Mae OyTH 3a0e3neyeHa MOOUIBHICTh JOCTYMY A0 AaHuX. ChOTOJHI, SIK HIKOJH, 3aroCT-
PWIIOCH MUTaHHS OJJHOYACHOI JOCTYITHOCTI MPOTPaMHUX MPOAYKTIB Ha pi3HUX BUaax mardopm. 3HadHY
yacTuHy pobouoro yacy Oyjo BUTpaueHO Ha MPHCTOCYBaHHS iH(opMalniitHol cuctemu a0 miardopm, Ha
SKHX TPOTpaMHUIA TPOAYKT Oyzae posroprarucs. Lle 3poOmeHo 3 MeToro 3a0e3medeHHs JOCTYIy 0
CHCTEMH MiATPUMKH HPUHHATTS pillleHb IJI1 €KOJOTO-NPUPOJHUYHMX CIUIBHOT 3 BUKOPUCTAHHSM SIKHAM-
MIMPIIOTO CHEKTpa JOCTYHNHHUX CY4acHOMY KOpHCTyBaudy NMpHCTpoiB. CHpoekTOBaHA cUCTeMa MiATPUMKHU
NPUAHSTTS PillIeHb €KOJOrO-MPUPOAHNYMX CIIIBHOT MOBUHHA 33JOBOJIHATH PUHKOBHH MOMUT HA JAOCTYII-
HICTb i3 6araThOX BHIIIB IPUCTPOIB Ta MaTH MOKJIUBICTh MPALIOBATH HAa 6araTb0X TUHAX IIaTdopm.

[o-apyre, ockinbku po3pobieHa cucTeMa MiATPUMKH MPHUHATTS pillleHb BUKOHYyBaTuMe (yHKIIi
00Ky JaHuX, y Hift He0OXiTHO peanizyBaTh YOTHPH OCHOBHI omeparrii 3 manumu: Create, Read, Update ta
Delete. Ixns dynkumionansHa HasBHICTH 3a6e3MednTh BCeOGIUHMI JOCTYI 0 peeBaHTHOI iHpopMarii, Ha
OCHOBI 5IKO1 OyAyTh NMPHUHMATHCS YNPABIIHCHKI PIIIEHHS IOJO KOPHOPATUBHUX A E€KOJIOTO-TIPUPOJI-
HUYHX CHIEHOT. HasBHICTh IMX omepariii 3aI0BOJLHAUTH MOTHUT KOPHCTYBAadiB HA MOBHOTY B3a€MOIi i3
iH(pOpMaLi€ro y cUCTEMI Ta 3a0€3MeYUTh KOMYHIKALil0 YIaCHUKIB CIIJIBHOTH.

[lo-TpeTe, amikanisi NIOBUHHA MPALOBaTH HAa BUCOKOMY PiBHI IIBMAKOAI Ta MpoxyKTHBHOCTI. Lle
JacTh 3MOTy BHKOHYBaTH Oi3HEC-POLIECH CHCTEMH IIBHIAKO Ta SIKiCHO. Bci KOMIIOHEHTH po3po0iieHol
CUCTEMH MIATPUMKU MPUHHATTS PIMICHb ISl €KOJIOTO-NIPUPOJHUYHX CIUIBHOT €QEKTUBHO B3aEMOJIIOThH
Mk co0010, 3a0e3meuyroun cTabiibHy poOOTY arutikailii sk oJHOTO Hitoro. lle Ba)KNMBUN YMHHUK IS
TaKOTO 3aCTOCYHKY, OCKUIBKH IepefdadeHa iHTerpailis JeKUIbKOX caMOCTIHHUX cUcTeM. Taka CTpyKTypa
iHpOpMaLIIfHOT CUCTEMHU Ja€ 3MOTY BHKOPUCTOBYBAaTH CHJIBHI CTOPOHHM BCIX YacTHH aruliKaiii, mporte
NoTpiOHO ypaxyBaTH, IO NPOrPaMHHUN KO, SKUH ONpalnbOBYBAaTHME B3a€MOMII0 LIUX OKPEMHX MiACHUCTEM,
HaNKCaHMH i3 JoTpuMaHHsIM Kpamux npakTik OOl Ta He MICTUTB JIOTTYHUX TOMHJIOK.

B indopmaniiiHii cucTeMi BXiIHI AaHi, 3 AKMMHU Oy€ MPaIfOBaTH MEHEKEP €KOJIOTO-IIPHUPOTHUINX
CIIIBHOT, 30€epiraTUMyThCs Y TaOJUYHOMY BHUIJIsLII. BiAMmoOBIAHO arumikarliisi, sSika BiJITIOBiIa€e 3a iHTErpallito
TaKMX JaHUX y 4aT-00T, Mae€ HeoOXigHI IHCTPYMEHTH I KOMYHIKaIii i3 cepBepoM, Ha SKOMY
30epiraroThesl JaHi, a TakoX ISl IX MOJAIBIIOr0 ONpaIfoBaHHsA, (opMaTyBaHHS Ta HaJCHJIAHHS OOTY

L3

Add data to shared Google Shest

>

Update datain shared Google
Sheet

//;:d%ta from shared Google
Sheet
© <<include>> )O

JIAHUX JUTS BimoOpaskeHHs MeHepKepy (puc. 2).

Member of garden
cooperative

Garden cooperative manager Make request for al data via data Prepare and send request for all
bat data to shared Googke Sheet
ot
Get data from shared Google Get data from shared Google

Sheet by data bot Sheet and send it to data bot

Puc. 2. [Jiaepama suxopucmanus cucmemu niOmpumKy nPUHAMMA pilenb eKo1020-npupooHutUx CniibHom
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OcHoBHi 0Oi3Hec-nipouecy, peanizoBaHi y iH(opMauiiHIA cucTeMi, MOB’A3aHi 3 OOJIKOM IaHUX,
pENIEBaHTHUX JI0 JIiSUTBHOCTI €KOJIOTO-MIPUPOTHUYNX CIUTEHOT. DYHKIIOHA POOOTH 13 MTaHUMH JTOCTYITHHIA
Ta 3pY4HUH JUIS KOpHUCTyBadiB. Takox BiH 3aJIOBOJIGHSIE TMApajurMy IUIICHOCTI JaHUX, OOMEXYI4H
JIOCTYM 110 iHGopMaIlii Ui HEaBTOPU30BaHMX KOpHCTyBadiB. OCHOBHMM Oi3HEC-TIpoIiecoM iH(opMariiHol
CUCTEMH 3 MOy MEHEDKEpa SKOJIOTO-IPUPOIHUYOI CIIIBHOTH € peai3allis JOCTYIy 10 BCIX JaHUX,
mo 30epiraroTbcst y TabnMIll, 3a JAONOMOTOK 4ar-00Ta B OHIANWH-3aCTOCYHKY JUIS OOMIHY ITOBiJIOM-
JICHHsIMH. Anpo0allis 3aCTOCYHKY 3acBifumia, IO 4aT-O00T Mpallfo€ IIBHUIKO, HAJa€ YiTKI BIAMOBIAI Ha
3aIUTH Ta BUKOHYE MOKIIA/IeH] Ha HHOTO (PyHKIIII.

[Ipu3HavyeHHsT CUCTEMHU MiATPUMKH TPUHHSTTS pillieHb I €KOJOTO-MPUPOJAHUYUX CHIUIBHOT 3a
JIOTIOMOTOI0  OHJIAHH-3aCTOCYHKY JUIsi OOMIiHY IOBIIOMIICHHSMH — 3a0€3MCUUTH MEHEIKEpa CIUIBHOTH
3pyYHHM Ta MOOUILHHUM I1HCTPYMEHTOM OTpPHMAaHHS aKTyallbHOI iH(opMarii, peleBaHTHOI 1O WOro
KOOIIepaTUBY, 31MCHIOBATH OOJIIK Ta ONpAIlfOBaHHSA JaHMX. Ha OCHOBI IIMX JaHUX BIH Ma€ 3MOTY NPHii-
MaTH CBO€YACHI Ta epeKTUBHI pillleHHs], SKi JayTh 3MOTY PO3BHHYTH 1H(PPACTPYKTYpY, MiJABUIIUTH PiBEHb
JKUTTS WICHIB 00’ €IHAHHS, 3MEHIIIUTH BUTPATH TOIO. HasBHICTh TAKOTO 1HCTPYMEHTY JIOTIOMArae Kepis-
HHUKOBI MOOAYUTH MOBHINTY KAPTHHY MOJiH Y KOHTEKCTI AiSTIbHOCTI €KOJIOTO-PUPOTHUYHX CITIIBHOT.

Indopmariis, sKy BimoOpakae 4ar-00T IS KEPIBHUKA SKOJIOTO-IPUPOJIHUYMX CIUIBHOT, 1 € BUXIJ-
HUMH JaHUMH CHCTEMH. ATUTIKallisi BHKOHYE iX QopMaTyBaHHs Iepes BiJIpaBICHHSIM OOTy, TOMY
Telegram BigoOparkae 11i 3anucH y 3BUMHOMY JUIsE KOPHCTYyBaya TaOJINIHOMY BHUIJISIIL.

Peanizaiis Bcix (yHKIIi#, 0XapakTepU30BaHUX BHIIE, YMOXKIUBIIOE 00K Ta BITOOPaKEHHS JaHUX
€KOJIOTO-TIPUPOJHUYMX CIUIBHOT Yepe3 B3a€MOJIII0 31 CIUILHOIO JJIs BCIX YICHIB 00’ €IHAHHS OHJIAH-
tabnuiero. BoHa ckiagaeThes i3 TPHOX KOJOHOK: Y eIl 3almHuCyroTh Mpi3BHINA Ta iIMEHA YJICHIB KOO-
nepaTuBY, Y APYIil — MOKa3HUKH BUKOPUCTAHHS €NEKTPOCHEPTii Al KOXKHOTO 4IEHA, & Y TPETii — BUKO-
puctanssa Boau. CriibHy OHJIAMH-TAOMUIO JUIs JaHUX CaJOBOT0 KOOIIEPAaTHBY BimoOpa)keHo Ha puc. 3.

Al -
A B C D

1 .| Ceitno Bopa

2 CeprieHko A. 125 198
3 Metpexko P. 132 156
4 CupopeHko B. 124 125
5 IBaHoBuMY [. 123 178
6  Tpodwmmis I 121 154
7 AHppieHko J1. 157 167
8 BorpaHeHko B. 154 123
9 BiTpeHeHko B. 123 154
10 | AmMutpeHko A. 165 123
11 depoposuu J1. 123 156
12 | OnekcaHgpoB A. 128 173
13 | xepapg C. 137 153
14 @ipmiHo P. 123 143
15 |Makne C. 173 182

16
17

Puc. 3. Cninona onnaiin-ma0auys 018 0auux cadogo2o KOOnepamuey

CTpyKTypHO aruiikailis, sKka peajli3oBye 1HTErpallilo CHiJIbHOI OHJIAHH-TaOMUIll Ta yaT-00Ta JaHMX,
CKJIaIa€ThCs 13 0ocHOBHOI aupekTopii “GCDB”, mo MicTUTh aeKiabKka ¢aiiiiB 3 HeoOXiTHUMU I 11 poOoTH
kommonentamu. Ile ¢aitmum  bot.rb, client_secret.json, Gemfile, Gemfile.lock Ta spreadsheet.rb.
ADpXITEKTYpy 3aCTOCYHKY 300pakeHo Ha pHuc. 4.
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GCDB

[ Project

¥ [m GCDB ~/RubyProjects/GCDB

Y bot.rb

v client_secret.json

=1 Gemfile
Gemfile.lock
spreadsheet.rb

External Libraries

Scratches and Consoles

Puc. 4. Apximexmypa npoepamu “GCDB”

Po3pobnena cucreMa miaTPUMKH TPUHHSTTS PillieHb Il €KOJIOTO-MPUPOJIHUYMX CIUTBHOT CKIaja-
€ThCS 13 cepBepa, Ha SIKOMY PO3rOpPHYTa CIUIbHA JJIS BCIX UYICHIB KOOIEPATHUBY OHJIANHH-TAOJUILA, YaT-
00Ta, SIKMH MOJa€ KEPIBHUKY CIIJIBHOTH iH(OpMaIio 3 Tabiauipb Ta MporpaMHOi arJiikarii, sika 1 peai-
30BYy€ Taky iHTerpauito. B oHIaiH-Ta0NUI0 YJIeHN CHUIBHOTH MOXYTh BHOCHTH iH(OpMAIil0, BAKIIHBY
JUTSL IPUAHSATTS YOPaBIiHCBKUX PIllIeHb 1[bOTr0 00’ eqHanHs. Yar-60T [7] po3po0ieHoi cucteMu miaATpUMKA
MPUUHATTS PIIICHb BiIOOpakae JijIs KepIBHUKA aKTyallbHI JaHi, SKI WICHH CIIJIBHOTH BHECIH 10 TaOJIHUIb.

16:34 Il 30% @D

< . [ani canosoro koone...
\.f.e *

/start 1434

BiTato, Orest! Lle 60T AaHUX cafaoBoOro
KoonepaTtusy. [1na OTPUMaHHs BCiX
AaHWX HagiWniTeb y YaTti cnoBo 'AaHi'

AaHl 1634 &

CeprieHko A.

MeTpenko P. Puc. 5. Cman wamy nicna nadcunanmna cnoea
(19 77 . .
CugopeHko B. O0ani” y MoOLIbHOMY nPUCMPO]

IBaHoBKY A.
Tpodumis I.
AHapieHko 1.

BorpaHeHko B.

BiTpeHeHko B.

IMnTpeHko A.
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[licna KOXHOTO OHOBJICHHS Ta Ha 3BEPHEHHA N0 4ar-00Ta BimoOpaxaTtumerscs iHpopmamis 3
OHOBJIECHMM 3anucoM. Yar-00T KOpeKTHO BigoOpakae BCi gaHi 3 TaOmuumi y pekKuMi peaqbHOro dacy.
Takox crucTeMa MpaBUIBLHO BUKOHYE BCi 3asBieHi omeparrii 3 nanumu (Create, Read, Update ta Delete).

Ha ocHOBI MHOXKMHM 3amHCIB 13 IIUX TaOJNUIb KEPIBHUK 3MOXKE NMPUUMATH 3BaKEHI Ta OOIpYHTOBaHI
pillleHHs 3 TMPUBOJMY MOJANBINIUX i YW OpraHizamii BHYTPINIHIX MPOILECIB KOOMEPATUBY, 3MiHCHIOBATH
oIJIaTy KOMYHaJbHUX TOCIYT, HaJaHWX KoomepaTtuBy. Taka cxema poOOTH 3 JaHHMHU JOBOJII MPOCTa Ta
e(eKTHBHA, TOMY HAaJa€ KEPIBHUKY MOJJIMBICTh SIKICHO BUKOHYBAaTH 3aBJIaHHS, MOKJIAJCHI HAa HBOIO
00’ €THAHHAM.

BucHoBxku

Y po6oTi BU3HAYEHO BUMOTHU A0 CUCTEMH MiATPUMKH IPUHHATTS pillleHb, NIPOAaHATi30BaHO IPOLIECH
il po3poOIeHHs, MOKIMBOCTI i1 BUKOPUCTAHHS YNPABIiHCHKOIO JIJAHKOIO €KOJIOTO-IPUPOAHUYNX CHIJIBHOT.
st cdepa aismbHOCTI € CYyCHIIBHO 3HAYYLIO0, TOMY HOTpeOyBaia peTeabHOro aHajizy 3apain BU3HAYCHHS
MOYJIMBOCTEH Uil aBTOMAaTH3allii MPOILECiB ONMpalLlOBaHHS, HAKONMYCHHS AaHUX, SKi € PEJIEBAHTHUMH 10
MOTOYHOT MpeAMETHOT 00J1acTi, 3a0e3nedeHHs] KOMYHIKallii YIeHiB CIIIbHOTH.

ABTOpaMuH 3alpoNOHYBaIM METOJl BUJOOYBaHHS JaHMX Ta O3HAHMOMIICHHSA 3 IAHWMH, SIKI CTOCY-
IOTHCSI BHYTPILIHIX MPOLIECIB €KOJIOrO-NpUPOIHUYMX CHiNbHOT. Ha ocHOBI wi€l iHdopmanii kepiBHUK Ma€e
3MOTy NpUHMaTH e(QEeKTHBHI yNpaBIiHCBKI pILICHHS, TOMY HEOOXigHO 3a0e3medyuTH ii HiTiCHICTH Ta
JOCTYIHICTh. BinmoBinHO KOpUCTyBayy HaJaeThCsl MOXKIMBICT OTPUMAaHHS AOCTYIy 10 iHpopMaLii, sKy
Hazjae 4ar-00T, BUKOPUCTOBYIOUM OyAb-sIKWi, JOCTYIHHMH y NMEBHHMH Mepiof, MPUCTPid 13 HEOOXiTHUMHU
CHCTEMHHMH BHMOTaMH.

HoBu3HOIO IOCTIIXKEHHSI CTANIO BUKOPHCTAHHS 4aT-00Ta B OHJIAMH-3aCTOCYHKY OOMIiHY MOBiZOM-
JICHHSIMH JIJIs1 BiTOOpakKeHHs JJAHWX CILUIBHOT pOOOTH i3 peleBaHTHUMHU JaHUMH €KOJIOTO-TIPHPOTHIHYNX
cribHOT. Takuil miaXig Ja€e 3MOTY MiABUINUTH MOOUIBHICTH MPOLEAYP POOOTH 3 JaHUMH, OCKUJIbKA BOHU
CTalOTh JIOCTYNHIIIMMHU 32 PaxyHOK MOMJIMBOCTI BHUKOPHCTOBYBATH CHCTEMY IiJTPUMKH MPHAHATTS
pillleHb Ha BCix miat¢opMax, BCTAHOBUBIIY OMMCAHUH y CTATTI OHJIAHH-3aCTOCYHOK.
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With the development of technological tools, it is increasingly common to meet systems which are
using online messaging applications for communication with users. This process occurs with the help of
so-called chatbots. Chatbot is a programmable application in which the algorithm of interaction with the
user, provided by developers, is implemented. The bot provides information in the form of text or audio

messages.

This concept of information sharing is very convenient and mobile since the vast majority of
online messaging applications are available on different platforms: desktops, smartphones, tablets etc.
Accordingly, the user can access the information provided by the chatbot using any device with the

necessary system requirements which is available in a certain period of time.
Key words: garden cooperative; chatbot; decision making; utilities; integration.
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