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Anomayia—Po3ri111a€ThCsl MeTa CTBOPEHHS, 3aBAaHHS
Ta  apxitekrypa  (migzcucremu i ix  ¢QyHkwii)
reoindopmaniiiHoi aHATITHYHOI cHCTeMH MOHITOPHUHIY Ta
ynpaBJiHHA pecypcaMu 00’€IHAHMX TepUTOPiaJLHUX
rpomag. OOrpyHTtoBaHo BHOIp iHCTPYMEHTAJbLHOIO
NporpaMHoro 3a0e3nmedyeHHs] /Uil CTBOPEHHS CHCTeMH,
NMOKAa3aHO 04YiKyBaHi pe3y/1bTaTH BIPOBAKEeHHS CHCTEMH.

Abstract—L ook at meta trektrannya, zavdannya ta
arhitektura (pisistemi i ix functuiii) geoinformatsiyno
analitichnoi sistemi monitoringu ta upravlenya resources
of the common teritorialnyh hulmads. The vibeir of thein-
line program software for securing the system has been
enacted, it is shown that the result is in the way of the
systems.

Knwouoei cnoea—o6’conani mepumopianvui zpomaou,
2eoinhopmayiiina cucmema, MmoHimopumnz, yYnpaeiHHA,
niocucmema, Qynxuyii.
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1. META PO3POBKU ITPOEKTY

I'onoBHOIO METOI0 MIPOEKTY € CTBOpPEHHS
reoin(opMaliiiHOT aHANITUYHOI CHUCTEMH MOHITOPUHTY 1
YIOpaBIiHHA pecypcaMi 00’€IHaHUX TEPUTOPIABHUX IpoMas
(T'IC OTI), sik iHCTpyMEHTY AJIs MiJBHIICHHS €()EeKTUBHOCTI
YIPaBIiHHS TEPUTOPIaIbHUMHU IPOMaaMu, 3a PaxyHoK:

—3abe3meueHHsT OOMKYy Ta 00 €KTUBHOTO KOHTPOIIO 3a
HaJIe)KHUM  BUKOPHUCTAHHSM DECypCiB, SIKi 3HAaXOAATbCA Yy
BJIaCHOCTI a00 B yIpaBIliHHI TEPUTOPIaIBbHOI TpOMaIH;

— iHdopmaniiiHo-aHATI THYHOT HiATPUMKH TIPOIIECiB
IUIAaHYBaHHS 1 IPOTHO3YBaHHS COLIaJIbHO-€KOHOMIYHOTO
PO3BUTKY I'POMaJI 3 BHKOPHUCTAHHSM HAOYHOI IPOCTOPOBOI
MOJIeINi PerioHy i iHCTpYMEHTIB IIPOCTOPOBOTO aHAII3Y;

—aBTOMaTH3amii mporeciB  300py, HAKONMWYEHHS Ta
aHATITHYHOI O00poOKM maHuUX TPO O0O0’€KTH (IIPOMHUCIOBI,
CLTBCHKOTOCIIOIapChKi,  COMialbHI  TOWIO) pErioHy  Iuisf
MiABUIICHHA €(eKTUBHOCTI YNPaBNIHCBKHX pIlIeHb, MI0
3a0€3MeuyoTh CTaduil  COIliadbHO-€KOHOMIYHUN PO3BHTOK
TEpUTOPiaJIbLHOT TPOMaH.
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Takum guHOM, ['IC OTT — € iHCTpyMEHTaIbHUM 32CO00M
iHTeTpamii Ta aHami3ly pi3HOIIAHOBHX iH(OPMAIIHHUX
pecypciB  TepuTopianpHOI TpoMamd 1 TpHU3HAYCHA UL
KOMIUIEKCHOTO  iH(opMaliiiHO-aHAIITHYHOTO 3a0e3rnedeHHs
MISUTBHOCTI  KEpIBHHMIITBA Ta TMOCANOBHX OCI0 OpraHis
MICIICBOTO CaMOBPSIIyBaHHs, OpraHi3aiiid, MiANPUEMCTB Ta
HaceJeHHs TpoMajH, a il po3poOKa BiAMOBiIaE MPIOPUTETHUM
JIepKaBHUM noTpedam B MPOBE/ICHHI MOJIITHKH
JEICHTpai3allii Ta JeleryBaHHS BaXKelIiB EKOHOMIYHOIO
YIpaBIiHHS TEPUTOPiaIbHAM TpOMaaM Y KpaiHH.

OcHOBHIi 3aBIaHHS NMPOEKTY, AKi OyAyTh BUpimeHi minx
yac BUKOHAHHS /ISl AOCSITHEHHS MeTH

1. TIlpoBecTm cHCTeMHHWI aHami3 IiSUTBHOCTI OpTaHiB
MicrieBoro camoBpsinyBaHHsI OTT Ta BU3HAUMTH POINb 1 Miciie
I'C OTT' B cucremi ympaBiiHHA TpoMamnoro. Po3pobutn
texHiuHe 3aBnanHs (T3) Ha crBopenHs I'IC OTI na 6asi
NPOrpaMHUX NPOJYKTIB 3 BIIKPUTHM KOJOM.

2. Pospoburn texuiunmii npoekt ['IC OTI' nHa G6asi
MPOrpaMHUX NPOJYKTIB 3 BIJKPUTHM KOZOM.

3. Po3poburu mporpamue 3ade3neucuus (I113) I'IC OTC
Ha 0a3i NporpaMHUX NPOJIYKTIB 3 BIAKPUTHM KOJIOM.

4. Po3pobutn KOMILIEKT
nmokymenranii Ha [13 I'IC OTT.

eKCIUTyaTaIliifHo1

5. Po3poOuTH KOMIUIEKT HOPMATHUBHOI IOKYMEHTAIIil,
o 3a6e3neuye pynkmionysanns ['IC OTT.

1. IETAJIHAA 3MICT ITIPOEKTY

I'C OTT ra ii miacucreMu NMpU3HAYEHi Ui BUKOHAHHS
HACTYITHHUX OCHOBHHUX 3aBJIaHb:

e iHBEHTapH3allisl Ta MACIOPTU3AIls PecypciB TepUTOPIi
OTI (3emenbHI TINAHKA ¥ iHOI OO’€KTH HEPYXOMOCTI,
KOMYHaJIbHEe MaifHO, IH)KEHEpHI KOMYHiKallii TOII0)

e aBTOMAaTH30BaHe  BeleHHA  UU(poBUX  Mozeieil
teputopii OTT" (y Tomy uucni 1udpoBUX IUIAHIB 30HYBaHHS
TEpUTOPIi)

® aBTOMATH30BAaHE BEICHHS 3€MENBHOr0, MaiHOBOTO i
IHIIUX KaJIaCTPiB 1 peecTpiB rpoMaan

e iHhopMmariifHe 3a0e3meueHHS [TiSUTBHOCTI  OpraHiB
MICIIEBOTO CaMOBPSIIyBaHHs, Oi3HEC-CTPYKTYp Ta HaCEJICHHSI.

CrtBOpEeHHs reoindopmariitnol CUCTEMU oTT
nepen0oavyaeTbesi Ha 0as3i MPOrpaMHMX 3aco0iB 3 BIIKPUTHUM
konoM (PostgreSQL, PostGIS, MapServer), mo 103BOJHTH
OTIepPaTHBHO TeHEpyBaTH 0a30BY (DYHKIIIOHAIBHICTD B 1HIIMX
TEPUTOpiaIbHUX TpoMajgax YKpaiHW, 3a0e3meduyoud mpu
IFOMY CYTTE€BE 3JCHICBIICHHA peaii3amii B TOPIBHSIHHI 3
npornpierapauMu iHcTpymenTansanMu 'IC.

Snpom xonuentyansHoi apxitektypu IIC OTI e doun
NPOCTOPOBUX  JIAHMX — CHCTEMHO CTPYKTYypOBaHWi OaHK
MPOCTOPOBUX JIaHHMX, JIe HAKONMYYEThCS, AaKTyall3yeThCsl Ta

Indgopmaniiini cucremMu Ta TEXHOJIOTII

HaJaeThCsd B KOPHCTYBaHHS IIPOCTOpOBa Ta aTpUOyTHBHA
iHpopmartisi, sKa BITHOCHTBCA 1O 0a30BUX Ta TEMATUYHHX
iH(OpMaLIHNAX PECYPCIB CIIIBHOTO BUKOPHCTaHHSI.

Jo cxiany 6aszoBux nigcucrem nepmoi yepru I'IC OTT

BXOJATh:  aJpecHa MiJCHCTeMa, IMiJCHUCTEeMa  BeJICHHS
UQpPOBOTO YeproBoro TomorpadigHOro IUIaHy
TEePUTOPiaTEHOL rpomanmy, 3eMeNbHO-iH(popMarliiiHa

miicucreMa Ta mijcucTeMa 00Ky KOMYHaJIbHOTO MaiHa.

IMincucrema BeneHHsi HU(POBOro 4YeproBOro ILIAHY
TepuTopii rpoMaam  BKIOYae  IU(POBUIA  YCProBHil
TororpaiuHMii TUTaH, CTBOPEHMI 3a pe3yJbTaTaMu acpo — abo
KOCMIYHOTO 3HIMaHHs Ta 0a30Be KiieHT-cepepHe [13 st pobotu
3 mU(ppoBUMH KapTOrpadiyHIMI MaTepiaIaMH.

Hudposmit  ueproBuii  TomorpadidHMii  TAH €
KapTorpadiuHiuM BimOOpaKeHHAM Pe3yiIbTaTiB MiCTOOYAiIBHOT
W iHmoi rocmomapchkoi nisuibHOCTI Ha Tepuropii OTI,
pe3ynbTaTiB  peajizalii TE€HEpaJbHOTO IUIAHY PO3BUTKY,
NPOEKTIB  JIeTaJbHOI'O IUIAHYBaHHs, WporpaMm 1 IUIaHIB
KamiTanbHOro OYIIBHUITBA W PEKOHCTPYKIIi. 3 iHIIOTO OOKY,
udpoBuii yepropuii TornorpadivyHui IJIaH - e JOKYMEHT, 110
3abe3neuye opranu micueBoro camoBpsinyBanus OTI i iHmi
OpraHd Biaad, O0'€KTUBHUM iH(OPMAIIITHOIO OCHOBOIO ISt
3I1MCHEHHS] KOHTPOJIBHUX (PyHKIIIH.

[Mincucrema €  IHCTpyMEHTAIBHMM  3acOo00M, IO
3a0e3neuye aBTOMATHM3alll0 BCHOI'O KOMIUIEKCY poOIT 3i
CTBOpPEHHsI IU(POBOr0 4eproBoro IUlaHy TEpUTOPii i Horo
LEHTPAJIi30BaHOTO BEJICHHS.

Hudpormit dweproBmii IuaH € Kaprorpadidyaor i
iHpOpMAIIHHOIO  OCHOBOKO JIJISI CTBOPEHHS  3EMENbHO-
MallHOBMX  KaJgacTpiB, UEProBHX IUIAHIB  IHXKCHEPHHX

KOMYHIKaIliif, (OpMyBaHHsS €IWHOTO aJAPECHOTO IPOCTOPY
TepuTopii Ta GYHKIIOHYBAHHS iHIIAX ITiJCHCTEM.

AzlpecHa micuCcTeMa TpH3HAYEHA [UIi BCTAHOBJICHHS
BiJIIOBITHOCTI MiX JIOTiYHEMU (iH(pOpMAaIiitHIMHU) 00’ €KTaMH,
00’ exTaMu uudposoro YEeproBOro UIaHy, ix
kaprorpadiuHUMU KOOpIMHATAMH Ha HU(PPOBHUX Mamax Ta
CHUCTEMOIO TONITOBOT aJipecartii.

AnpecHa  TiAcMCTeMa — BITHOCHUTBCS 10 0a30BHUX
iHpopmamiinux  pecypcie  I'IC  OTI, e 3acobom
aBTOMATH30BAaHOTO BENIEHHS anpec OO0'€KTiB anpecamii Ha
TEpUTOpii POMa/IM 1 MPU3HAYCHA JUIT BUKOPUCTAHHS Y SIKOCTI
enuHOro odimiiHOrO JKepena iHdopmalil Hpo aapecu B
HaceJIeHUX ITyHKTaX TpoMaJd 3 METOK OJHO3HAYHOTO,

0E3MOMUIIKOBOTO  OJIEp)KaHHS  aKTyaJbHOI  aJpecHOl
iH(popMarii.

[pu3HayeHHIM aJIpecHO] MiICUCTEMN €.

e 3a0e3NeyeHHs IEHTpali30BaHOTO  OOJIKy  axpec
00'€eKTIB  HEpYXOMOCTi Ha  pI3HHX eTamax IXHbOTO
BUKOPHUCTAHHS
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e 3a0€3MeYCHHs BIMMOBIAHOCTI MICI pPO3TaIIyBaHHS
00'ekTa HEPYXOMOCTI ajpeci, SKa 3apeecTpoBaHa B aipecHil
migcucreMi

® CTBOPEHHS OCHOBH JUIA iH(OpMAIiifHOTO 3a0e3MeueHHs
BIZIOMOCTSIMH TIPO aJIpecu 00'€KTiB HEPYXOMOCTI rajly3eBUX i
TEPUTOPIANBHUX CTPYKTYPHUX IIPO3IiTiB OpraHiB MiCI[EBOTO
camoBpsiayBanHs OTT 1 iHIIKX 3arikaBlIeHUX 0Ci0

e iHdopMmaiiiHe 3abe3nedeHHs MicTOOYIBHOTO
TUIAaHYBaHHSI PO3BUTKY 1 PETyJIIOBaHHS 3eMJICKOPHCTYBAHHS 1
3a0yIOBH TEPUTOPIi TpOMaIH

e HajaHHA iHQOPMAMIHHUX ITOCIYT 32 3asABKAMH IIIIXOM
BHAAa4Yi IOBIOKOBOI iH(poOpMamii 3 aAPEcCHOTO peecTpy Ta
aJIpECHOTO IUIaHy.

AnpecHa migcucrema BukopuctoByetbes y I'IC OTT y
SIKOCTI  €IMHOTO 3aco0y TIONIYKY 1 TIO3WIIOHYBaHHS Ha
uudpoBiii Mami 00’€KTiB 4epe3 3BEpHEHHs 3a IOILTOBUMHU
aJipecaMH.

OyHKUIOHATBPHO — aJipecHa  IIACUCTEMa  CKIAJA€Thes 3
a[pPEeCHOr0 pPeecTpy Ta aJpecHOro IUlaHy. AJpecHuH peecTp
MICTHTB TIepeNiK ycix 00’ €KTiB ampecarii 3 iX aTpuOyTamu.

AnpecHmii mTaH TOOYJOBaHWH HAa OCHOBI IH(POBOTO
TomorpadiuHOro  IDIAHYy MicTa 1 TpW3HAYCHHH  UIA
BiZIOOpa)XeHHSI MiCIIETIOJI0KEHHs 00 €KTIB ajipecalrtii.

3eMenbHO-iH(opmalilina migcucreMa npu3zHAUYEHA IS
00Ky 3eMeNbHHUX JUISHOK, CLIBCHKOTOCIIOJAPCHKHUX YTilb,
BOJIOWMHMIL, JIICIB Ta IHIIMX HPUPOTHHUX OO’€KTIB, fKi
nepeOyBaroTh Ha TepuTopii rpomaau. [lincucrema 3abe3neuye
MOTOYHUI OOJIIK Ta MOHITOPMHI BHKOPUCTaHHS JAUISHOK Ta
CLTBCHKOTOCIIONaPCHKUX ~ YTifb, OQOPMICHHS 1 BEICHHSA
JIOTOBOPIB OPEH/IN, KOHTPOIIb 1 00K HAIXOHKEHHS OpEHIHOL
IUTaTH, TMIONATKiB, BEISHHS OpPEHAHOI icTopii OO0’ €KTiB,
¢dopmyBaHHS 3BiTHOI JOKyMeHTarii. KpiM 1mporo 3emensHO-
iHpopMaliiiiHa mijcucrema 3abe3nevye:
€KOHOMIYHOI ~ OLIHKH

e BencHHsA iH(popMarii

3€MCJIb

1010
® BCICHHA BIIOMOCTEH NP0 OOTSIKEHHS, OOMEKCHHS
BHUKOPHCTAHHS, 3¢MEJIbHHX IIISTHOK Ta X KaJacTPOBOT OI[IHKH

e iH(hopmMariiiHe 3a0e3redeHHs] KOHKYPCIB 1 ayKIliOHiB
3eMEINIbHUX AIISTHOK

® BCIACHHA YCPTOBOTO INIAHY 3€MECIBHUX IIiJ'lS[HOK.
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MMincucrema 00JiKy KOMYHAJIBLHOI0 MaiiHa TpU3HAYCHA
sl 00Ky OyAWHKIB CHOpPYJ Ta IHIIOTO MaifHa, SKe
nepeOyBae Ha Oamanci rpomamm. IlimchcTrema BHKOHYE

GbyHKIIII:

e BEJICHHS YEProBOTO IUIaHy 00’€KTIB HEPYXOMOCTI, B T.
4. 00’€KTIB KOMYHAJIBHOI BJIIACHOCTI

e 00JIIK KOMYHAJILHOTO HTJIOBOTO (hOHITY

e 0¢opMIICHHS i BeIeHHS JOTOBOPIB OpEHIN

® KOHTPOJIb i O0JIIK HaAXOKEHHS OPEHTHOT IJIaTH
e BeneHHsA "icTopii" 00'€KTiB HEPYXOMOCTI

e (opmyBaHHs poOOUOi Ta 3BITHOT JOKyMEHTAIl].

I'IC OTT nns 3abe3mneueHHs] PYHKI[IOHYBaHHS 3€MEIbHO-
iHpopMaIiiHOl  MiACHCTEMHU i MiJICUCTEMHU 00Ky
KOMYHAJILHOT'O MaifHa 3/I{ICHIOE BEJICHHS PeECTPIB rPoMaIsiH
Ta WPHINYHHAX 0Ci0, 110 MaKOTh MPABOBE BIAHOIICHHS 0
3eMeNBbHUX JUITHOK Ta MaifHa TPOMaJIu.

III. PE3YJILTATU BIIPOBAJIKEHH S

Bin pesyasratiB BnpoBakenns I'IC OTI ouikyrotbes
HACTYIIHI €KOHOMIYHi BUTOJIU ¥ COMiaNbHi BIUTHBU:

1. Kowmn’rorepuzamis YIPaBIiHCEKAX byHKIiN
KepiBHUX OpraHiB TpOMajaH, MOXIHUBICTh (popMyBaHHS
aHANITHYHUX OIIIHOK Ta MPOTHO3IB HAa OCHOBI 00’ €KTHUBHOI
iHpopMmanii mnpo HasgBHI pecypcH 1 pe3ynbrath  iX
BUKOPDHCTaHHS Ma€ MiJBUIIATH pIiBEHb OOIPYHTOBAHOCTI,
e(PeKTHUBHOCTI YIIPABIiHCHKUX PIllICHb.

2. TlocuneHHS KOHTPONIO 32 HAAXOIDKCHHSIM CIUIATH
3eMENBHOTO0 TOAATKy Ta OpPeHAM OO0 €KTiB KOMYHAIBHOI
BJIACHOCTI MPH3BEAE JO CBOEYACHOTO TMOIOBHEHHS Ta
301IIbILIEHHS OIOKETY TPOMa/IH.

3. Ily6miuna pocrynHicte iHdopmanii npo craH i
BUKOPHUCTaHHS 00’€KTIiB KOMYHallbHOI BJIACHOCTI TpoMaiH 1
PO MPUKHSTTS pillleHh OpraHaMy YNPaBIiHHS TPOMaJ00 Ma€e
CIIyTyBaTH TIJBHUIICHIO JOBIPHM HACEJEHHS JO BIAJTHUX
CTPYKTYp, a TakoX Mae OyTH OJHMM 3 MEXaHi3MiB
(GbopMyBaHHSI  COIIaJIbHO-CKOHOMIYHOI  CaMOJOCTAaTHOCTI
MICIIEBOI TEPUTOPIaTbHOI IPOMaIH.
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Hardware and Software for Controlling the Heating
System to Provide Heat Consumption Saving Modes

Ruslan Okopnyu
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Sumy, Ukraine
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Anomauis—B pauniii  crarri iite MoBa mnpo cHcTemy
aBTOMATHYHOI'0 PEryJIIOBaHHS POOOTH CHCTEMH ONMAJEHHS Ha
OCHOBiI MojeJseii Ta MeToaiB HewiTkoi Jjoriku. Po3podaeni
amapaTtHi Ta mporpamMHi 3aco0m 0yJI0O NPOTECTOBAHO HA
peaJjbHOMY 00’€KTi Ta moOKa3aju CBOI0 CIPOMOKHICTH
BHKOHYBATH 3aKJIajleHi B HUX PYyHKIIOHAIbHI MOKJIUBOCTI.

Abstract—This article is about the system of automatic
regulation for the heating system operation based on the models
and methods of Fuzzy Logic. The developed hardware and
software were tested on a real object and demonstrated their
ability to perform all functions presented in the specification.

Kniouoei cnosa—pezynamop; Konmponep; nozo0o3anexicHe

KepyeanHns; 6i0daneHe KepyeawmHs; CUCHeMA MOHIMOpUHzy;
cucmema ONANEeHNA, eKOHOMiA enepzopzopecypcie;
enepzoeghekmuenicms.

Keywords—regulator; controller; weather dependent

management; remote control; monitoring system; heating system;
saving energy resources, energy efficiency.

I. Bcryn

ABTOMaTHYHA CHCTEMa KepyBaHHs onaieHHsMm [1] (mami
KOHTpOJIep, TMpHUCTpil, npwiax i.T.4) TpHU3HAYEeHa JUIs
OIIEPaTHBHOIO KOHTPOJIIO Ta PEryJrOBaHHS POOOTH ra30BOr0O
YM IHIIOTO OMNAJIOBAIBHOTO KOTJa 3 METOK EKOHOMIl
BHUKOPHCTOBYBaHOT'O €HEPIropecypcy.
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3aBASKM 3aCTOCYBAHHIO JaHOI CHCTEMH aBTOMATHUKH CTaHe
MOJJIMBMM BHPIIIUTH TPOOJIEMy NEpEeTONiB 3a paxyHOK
CBO€YACHOTO 3MEHIIEHHS BUKOPUCTAHHS TeTja KOHTPOJIEPOM
y aBTOMaTtHuHOMy pekumi. Illo B cBoro uepry mpussene 10
HIJIBUILEHHST KOM(BOPTY 32 paXyHOK IMIATPUMKH TeMIlepaTypu
3 BEJIMKOIO TOYHICTIO.

IIpu BukopucranHi (yHKLIT PEKUMHOCTI TEMIEpaTyp
MPUMILIEHh MOXXHa OTPUMAaTH EKOHOMII0 EHEproHoCis y
JIeSKil KIIBKOCTI B 3aJIEKHOCTI BiJi PU3HAYCHHS TPUMIILIEHHS
Ta Yacy Ha MpOTA3l SKOr0 B HBbOMY IepeOyBalOTh JIOJH.
OyHKLiT PEKUMHOCTI  JIO3BOJISIE  HAJALITYyBaTH OaxkaHy
TeMIlepaTypy y KOHKPETHIH KiMHaTi B CTpOro 3adikcoBaHHN
gac. ToOTo BHOUI Ta B MEpioay KOJM JIOJEH HeMae MOKHA
3MEHIIYBaTH TEMIIEPATYPy B MIPUMILIEHHI JUIs €KOHOMII.

VYhpaBimiHHS CHUCTEMOIO OMaJieHHS 3JIMCHIOETBhCA 32
paxyHOK KepyBaHHS KUIBKOCTI 00€pTiB Baly MUPKYJISALIHHOTO
Hacoca B CHCTEMiI 3 Ta30BUM KOTJIOM, Ta 3a pPaxyHOK
peryiroBaHHs 00epTiB Bajla TypOiHM HarHiTaHHS TOBITpPS B
KaMmepy 3TOpaHHS Yy CHCTeMi OMajJeHHS Ha OCHOBI
TBEPAOTOIIIIMBHOTO 200 MajeTHOTO KOTJa.

Il. TEXHIYHI XAPAKTEPUCTUKHU

Jlo cxiaay aBTOMaTHYHOT CUCTEMU KEPYBAaHHS OIAJICHHSAM
BXO/ATh TaKi OCHOBHI OJIOKM: KIMHaTHI TeMIIEpaTypHi
JATYNKH, MOKEe OyTH BCTAHOBJICHO /10 16 1IT; OAWH 30BHINIHIH
TEeMIIepaTypHUH JaTYMK; OJMH TEMIEpaTypHUH IaT4uK B
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