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OBIIASA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTB TeMbl ucciaenoBanus. OaHol u3 Hanboee akTyalbHbIX MPoOJeM,
KOTOpbIE CTOSIT Mepe]; KOMMYHAJIbHBIM XO3SIUCTBOM pECIyOJIUKH, SIBISETCS MpoliaemMa
CHI)KEHHS DHEPro- U PecypconoTpeOIeHus CUCTEM BOJOCHA0KEHUSI M BOJOOTBEACHUS
pelieHre KOTOpOM HEBO3MOXKHO 0€3 CO3/laHus COBPEMEHHOW paclpeieieHHON
MH(OPMAIIMOHHO-YNIPABIIAIOMIEH CUCTEMBl pEeXHUMaMu pabOThl MYHUIUINAIBLHON
BOJIOIIPOBOJIHOM CETH.

Ceazb ¢ HayuHbIMU — NPOCPAMMAMU, naanamu, memamu. Pabora
BBIIIOJIHEHA B COOTBETCTBUM C IUJAHAMH HAy4YHO-HCCIIEIOBATEILCKUX M ONBITHO-
KoHCTpykTOpckux pabor T['OVYBIIO «JloHeukuil HauUOHANBHBIA YHHBEPCHUTETY,
BBITIONTHSAEMBIX B pamkax HHWP 15,17,19-1BB/1, kOHKypca MNPOEKTOB W IPOrpaMm
pa3BUTHUSA MECTHOTO CaMOYTIPABJICHUA: «DopmMupoBaHHe CUCTEMBI
KOMIUIEKCHOTO  YINPABJIEHYECKOIO  KOHTPOJII M MOHHUTOPUHIra  IOKa3arTeleu
TEXHOJIOTUYECKHUX PEKUMOB B KOMMYHAJIbHBIX CHCTEMAaX *KU3HEOO0eCreueH!sl Ha ypOBHE
OpraHoB MeCTHOTo camoyrpanieHusi B Kuesckom paitone r. [lonenka», «Pa3paboTka u
BHEJIPEHHE MWJIOTHBIX DJJIEMEHTOB JJIEKTPOHHOTO YNPABICHUS KOMMYHAJIBHOU
unppactpykrypoir  Ilponerapckoro paitona r. JloHeuka», «DopMupoBaHue
3¢ ()EeKTUBHOTO yNHpaBlieHUs] MPOLECCaMU O0ECeUYeHUs] TePPUTOPUATBHOM TPOMaJIbl
yCclIyraMd KOMMYHAQJIBHOTO HA3HA4YEHUs IOCPEACTBOM IPUMEHEHUS HOBEWIIMX
nH(pOpMaIMOHHBIX TexHoorui (r.Mocnuno)y, «Ilytem x uudpoBomy JJoHEeUKy».

Crenennb pa3padoTaHHOCTH TeMbI HCCJIeIOBAHMSL. Bonpocamu
COBEPIIICHCTBOBAHUS YCJIOBHUH IKCILTyaTallMM CUCTEM BOJIOOTBEICHHUSI, OIICHKU KayeCTBa
MUTHEBOM BOJIbI, a TaKXe npoOsieMamMu aBTOMAaTHU3allUH CUCTEM

yIpaBJIEHUs TMpoOIecCaMU  BOJOCHAOKEHUSIIOCBALIEHO JIOCTATOYHOE KOJIUYECTBO
OTEUYECTBEHHBIX U 3apYyOEKHBIX TPY/IOB.

OteuecTBeHHble pa3zpaboTku aBTOopoB Psbuenko W.H., Camoitnenko H.HU.,
Macnak B.H., Xomomnas T.A., mnpeacraBistoT coOOW TEXHUYECKHE pEIICHUS
aBTOMAaTU3UPOBAHHBIX CHCTEM  YOPABJIEHHUS, B OCHOBE KOTOPBIX 3aJIOKEHBI
MHTEJUIEKTyalbHble TeXHOoJoruu. EBnokumoB A.B., IletpocoB B.A. B cBOMX Hay4HBIX
paborax  ocoboe  BHMUMaHUE  YyIENAIOT  MPOTHO3UPOBAHHUIO  OTKAa30B U
yCTOMYMBOCTH BofocHAOKeHus. TepsieB A.Jl. mpeaioKuil MaTeMaTUYECKUe MOJEIN U
METOJI OINEpPaTUBHOTO IUJIAHUPOBAHUS PEKUMOB pPAOOTHI HACOCHBIX CTaHIUH.
KapamOupoBsiM C. H. IIPEII0KEHO HCIIOJIb30BAHUE TEHETUYECKOTO
alropuT™Ma B 3ajJadyax TEOpUM MOJAYM U pachpeieneHus Boabl. M3 3apyOexHbIX
YUYEHHbIX  HauOoyiee  MPOJBUHYTHIMU  SIBIsitOTCS  pabotel  [parana  CaBuu
(nupexrop HayuHo-uccienoBareabCckoro HHCTUTYT BoAHBIX LukioB KWR), Hanpumep,
B BOIIPOCAX MOJICIIMPOBAHUS U YIIPABIEHUS BOIOPACIIPEACICHUEM.

Onnako, HECMOTpS Ha BHYUIUTEIbHBIN o0beM UCCIIEIOBAHMU,
HalpaBJICHHBIX HAa  MOBbIIIEHUWE  3(PGEKTUBHOCTH  BOJOCHAOXKEHHUS  KUIIBIX
MAacCUBOB, CHHTE3y aBTOMATU3UPOBAHHBIX CHCTEM YyIOPABIEHUS HAa OCHOBE
MH(OPMAIMOHHO-aHATUTUYECKON MOJIENN YAENsSIeTCsl HEJJOCTaTOYHO BHUMaHus. B aTux
UCCIIEIOBAHUAX HE YUHUTBIBAIOTCS TEXHUYECKUE BO3MO>KHOCTH y3JI0B
CUCTEMBbI, = MHOXKECTBEHHBIH  JOCTYH  YIpaBJICHUS, PEXKUMBI UX  paboThI,
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TEXHUYECKUE XapaKTCPUCTUKU DIEMEHTHOW 0aspl. Pa3paboTumku 3adacTyro, MpH
MPOEKTUPOBAHUHU DJIEMEHTOB M Y3JIOB CHCTEMBI aBToMaTudeckoro ympaeieHus (CAY),
OTPaHUYMBAIOTCS JTMHEAPU30BAHHBIMH MOJICISIMU TEXHOJOTUYECKUX TPOIECCOB, 0e3
ydeTa MIEPEXOTHBIX SIBIICHU B HECTAIIMOHAPHBIX peKUMax
paboThl aBTOMAaTU3HPOBAHHBIX CHCTEM yTpaBiieHus BojgocHabxenueM (CYB).

Hear u 3agaum  wuccaegoBanmii. Ilens HacTosimed paboOThl  ABISETCSA
noBbIlIcHHEe  3(PPEKTUBHOCTH W  DKOHOMHYHOCTH TpoOIecca  BOJOCHAOKCHHSI
roponoB, 3a cuer co3ganus  ACY, Brmovarouied  MHGOPMAIMOHHO-
AaHAJIMTUYECKYI0 MHOTOYPOBHEBYIO CHCTEMY VIPABICHHS C  MHOXKECTBEHHBIM
JOCTYIIOM.

JUIss MOCTIOKEHUS LEIW B JIMCCEPTAllMOHHOW paboTe MOCTAaBIEHBI M PEIICHBI
CJICYIOIME HAYTHO-TEXHUYECKUE 3aaUH

- aHaIM3 CYHIECTBYIOIIUX  MYHHIMIIANBHBIX  CHUCTEM  BOJOCHAOKEHUS,
METOJIOB M CPEACTB aBTOMATH3UPOBAHHOTO MOHUTOPWUHTAa W YNPaBICHHS, IS
BBISICHEHHS 0COOEHHOCTEH pexxuMoB padoThl CYB ¢ MHOKECTBEHHBIM JIOCTYIIOM;

- cObop wu cucreMaruzanus uHboOpMALMK OO0 OCOOCHHOCTSIX W3MEHECHHS
TEXHOJIOTHUECKUX  IMapaMeTpOB W  OKCIUIyaTallUOHHBIX  PEXHMOB  CHUCTEM
yIIpaBJICHUS BOJIOCHA0KEHUEM C MHO>KECTBEHHBIMH DIIEMEHTaMHU
peTyIUpPOBaHUS;

- CcO3JaHMEe MAaTeMaTH4YeCKOW MOJENH aBTOMAaTH3MPOBAHHOW  CHUCTEMBI
yIpaBICHUS BOJOCHAOKEHHEM C MHOXKECTBCHHBIMU D3JIEMEHTAMH PETyIUPOBaHUS U
PEXKUMOB ee
paboThl KaKk €IUHOTO OOBEKTA;

- pa3paboTKa TEXHOJOTUM KOHTPOJS PEKUMOB pabOTHl H  YIpaBICHUS
npoIeccaMi  BOJOCHAOXKEHHsSI  OONBIIMX  JKHIBIX  MAacCCHBOB,  HCIIOJB3YIONIYIO
ITOPUTMBI UHTEIUICKTYaTN3aIliU PEIICHHs] IPUKIIATHON 3a1a4u;

- CcO37aHWEe  KOMIUIEKCAa  TEXHHMYECKMX H  MPOTPAMMHBIX  CPEJICTB,
HaIPaBJICHHBIX HA MOBBIIICHUE 3(PPEKTUBHOCTH U IKOHOMUIHOCTH padoTel CYB.

O0bexTOM HCCJIeIOBAHUA ABJISIFOTCS PEHKUMBI paboThI
BOJIOPACTIPEICTUTENbHBIX CUCTEM TIPH YIIPABICHUU BOJIOCHA0KEHHEM TOPOJIOB.

IIpenmeTom mcciaenoBaHUs SBISIIOTCS TEXHOJIOTMH MOHUTOPUHTA M YIIPABICHUS
BOJIOCHA0XEHUEM TOPOJIOB.

Hay4nast HOBH3HA TOJIYYCHHBIX PE3yJIbTATOB COCTOUT B CIEAYIOMIEM.

1. BmepBbie mnpemioxkeH ¢(OpMaTN30BaHHBIA aHAIW3 AKCIUTyaTaIMOHHBIX
PEKMMOB aBTOMATH3WPOBAHHON CHCTeM ympaBieHHs BoaocHaOxkenuss (ACYB),
UMEIOIIe  MHOXXECTBEHHBIC  JJIEMEHTHI  peryaupoBaHus,  0OecledynBaroine
NoJIZIepyKaHUe 3aIaHHOTO JABJICHHS B JUKTYIOIIUX TOYKAX CETH, OMAUUAIOUUECS eM,
4T0 paboyMii LMK HACOCHOW CTaHIMH, paboTaromeldl Ha BOIOMPOBOIHYIO CETh H
OTIpeICTISIONICH MoIIep)KaHUE 3aIaHHOTO JTABJICHHSI, MOXKET OBITh TIPEJCTABIICH B BHUJIC
BPEMEHHOTO psifia C JHHEWHBIMH KOd(DPUIMEHTaMH, MEXAy HAIOpOM CTAaHIUUA H
JaBJICHWEM B AUKTYIONIUX TOUYKaX CETH, MPpH Kodddummentax koppensiun Boime 0,9.

2. Bmepsple, monyueHa IWHaMH4YecKas wmartematrudeckas moxaenb ACYB ¢
MHO>KECTBEHHBIMHU DJIEMEHTAMHU PETYJIMPOBaHUs, OCHOBaHHAs Ha €¢ IEKOMIIO3UINH Ha
MPOCTHIE TEXHOJIOTMYECKHE TMOACUCTEMBI, OMAUYAOWAsacs mem, 4TO NI OIMHCaHUS
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PEXUMOB pabOThl MOJCUCTEM KOHTPOJIA, 0a3 NaHHBIX TEXHOJIOTMYECKUX MapaMeTpoB
HAKOIUICHHBIX 3a NPEIbLAYLIUME MEpPHOIbl, MOAYJIEH OMNpeieeHus] XapaKTepUCTUK
TUAPABINYECKUX PEKUMOB TMOJCUCTEM M HJICHTU(HUKAMK MapaMeTpoOB MOJIENH,
UCIIOJIB3YIOTCSl PE3YJIbTaThl PEIIeHUs KOMIUIeKca MporHo3HbiX 3amad ACY TII nHa
TEKYLIUN U NPEACTOSIIIUN IEPUOIBI.

3. Tlonyuuna panbHellee pa3BUTUE TEXHOJOTHUS YIIPABIEHUS MpolleccaMu
BOJIOCHAOXEHUsI OOJIBIIMX JKUJIBIX MACCHBOB, OCHOBaHHas Ha paclo3HABaHUU
BHEIITATHBIX PEXUMOB W aBAPUUHBIX CHUTYyallMid, OOecCrevuBarolias MOBBIIICHUE
3()PEKTUBHOCTH W SKOHOMHUYHOCTH  pabOThl  CHUCTEM  BOJIOCHAOXXEHUS U
HalpaBJIeHHAas Ha pealu3alyio aJalnTUBHOIO MHUKPOIMPOLIECCOPHOTO YIPABICHUS
peXMMaMu  BOJAOCHAOXEHUsT  Ha  OOBEKTHBIX  YPOBHSX M ONEPATUBHO-
JUCHETYEPCKOTO  YNpaBJIE€HUS  HA  LEHTPAJIBHOM  YPOBHE,  OMIUYAIOWAACH
MHTETPUPOBAaHHBIM ~ COBMEILIEHMEM  CIOCOOOB  YINpaBieHUS Ha  OOBEKTHBIX
YPOBHSX B 3aBUCUMOCTH OT CJIOKHOCTH OOBEKTOB YIMPABICHUS, WHTEHCUBHOCTHU
MOTOKOB MH(MOpPMAUMu U 3HAYUMOCTH JIAHHBIX, TE€HEPUPYEMBIX B CHCTEME
KOHTPOJISI TEXHOJOTUYECKHX PEXUMOB, a TaKkKe, NIPUMEHEHUEM HKCIEPTHON
CUCTEMBI Ha LIEHTPAJIbHOM YPOBHE.

TeopeTnueckass 3HauMMocTh padoTbl. [lokasaHbl 0COOEHHOCTH MpPOTEKAHUS
MPOLIECCOB B aBTOMATHU3UPOBAHHON CHCTEME YIPAaBIEHUS, UMEIOUIEH MHOKECTBEHHbIE
AJIIEMEHTHl PETYIUPOBAHUS, pabOUni LUK KOTOPOM MOXKET ObITh IPEICTABIEH B BUJE
BPEMEHHOTO psiia ¢ TUHEHHBIMHU KO3 duLMeHTaMu, pu Ko3PPUIMEeHTax KOppesiuu
BeI1Ie 0,9.

JlokazaHo, YTO paclo3HaBaHUE BHEIITATHBIX PEKUMOB U  aBapUHHBIX
CUTyalluii, o0ecrieynBaolee NoBblleHne 3PHEKTUBHOCTH U 3KOHOMUYHOCTH PabOThI
TOPOJICKUX BOJIOpacCIpeIeTUTEIbHBIX CUCTEM JIOCTUTAeTCA peanuzanuen
MHTEIPUPOBAHHOTO COBMEILIEHUS CIOCOOOB YIpaBlieHUsT HAa OOBEKTHBIX YpPOBHSAX B
3aBUCUMOCTH OT CJIO)KHOCTH OOBEKTOB YIpPABJICHHUS, HMHTEHCHUBHOCTH IOTOKOB
uHpopMalMl M 3HAYUMOCTU JIAHHBIX, TEHEPUPYEMBbIX B CHUCTEME KOHTPOJS
TEXHOJOTUUYECKUX PEKUMOB.

IIpakTnyeckass 3HAYMMOCTb MOJYYEHHBIX pe3yabTaToB. [IpennoxeHHbie
METO/Ibl, AITOPUTMBI, alllIapaTHO-IIPOTrPAMMHBIE CPEJICTBA U TEXHOJOTUMU OPraHU3alluu
BOJIOCHAOXEHUSI OONBIIMX JKWIbIX MAaCCHBOB C 3JEMEHTAaMU AaBTOMAaTHYECKOTO
YIPaBJICHUS DHEPrOEeMKUM OOOpYJOBAHMEM IMO3BOJSET OOECIEUUTh HKOHOMMIO
anektposHeprun 10 20% u Boasl 10 10%. IlonydeHHbIE pe3yabTaThl IUCCEPTALIMOHHOM
paboThl U IepeyeHb NPEANPUATUN UX BHEAPEHUS PUBEICHbI HIKE:

- COBEpILIECHCTBOBAHHE CYIIECTBYIOIIEH CHUCTEMbl BOJOCHAOXEHUS TOpoja
JloHelKa MyTeM CO3/IaHUS CUCTEMbI TE€XHOJIOTMYECKOr0O MOHUTOPWHIA, B YAaCTHOCTH,
aBTOMATHUYECKOT0 VYMPABICHUS BOJOCHA0KEHUEM HOBOTO TEXHUYECKOTO YPOBHS
(KIT «loHenkropBogoKaHam»);

- COBEPILEHCTBOBAHHE CHUCTEMBbl BOJOCHAOXKEHMUSI TOpoJa, MYTEM CO3JAaHUs
MOJICUCTEMBI MOJICJIUPOBAHUS PEKUMOB paboThI BOJIOpacIpeieNieHus,
MO3BOJISIIOLIEH OTIPEJCIUTD ONTUMAJIbHbBIE PEXKUMBI (G YHKITMOHUPOBAHUS
cucteMmsbl B 11esioM (KIT «Xapipi3ckropBogokanamy).
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MeTono0orus 1 MeTOAbI MccJIeq0oBaHus. /[ pelleHns MOCTaBIEHHBIX 3a/1a4
UCIIOJIb30BAIMChH:  CUCTEMaTU3alMs, oOO0O0OIleHrne ¢  CTAaTHUCTUYECKHM  aHaiu3
TEXHOJIOTUYECKUX JAHHBIX; TEOPUSI aBTOMATUYECKOT'O YIPABICHUS; CXEMOTECXHHUUYECKUE
METOBI MTOCTPOCHUS HH()OPMAIIMOHHO-aHATUTHYECKUX CUCTEM; METO/IbI
MHTEJUIEKTYaJbHOIO aHalii3a [IaHHBIX, UMHUTALMOHHBIE MOJEIM M METOIbl aHaIu3a
BPEMEHHBIX PSJ0OB; BBIUUCIUTEIbHBIC M HATYpPHBIE AKCIEPUMEHTHI; YIpPaBIsSEMbIN
MPOMBIIICHHBI JKCIIEPUMEHT, a TakXe IMpaKkTUdyeckas anpodamus pe3ylbTaToB
HCCIIEIOBAHUM B IPOMBIIIJICHHBIX YCIOBUSIX.

Hay4yHble m0J102keHUs1, BLIHOCUMbIE HA 3aLIIUTY

. 3aKkOHOMEPHOCTHM  M3MEHEHHsS  TEXHOJIOTMYECKHX  MapaMeTpoOB U
(bopmupoBaHue AKCIUTYaTaIllMOHHBIX PEKUMOB CUCTEM BOJIOCHA0XEeHUS,
UMEIOIIMX MHOXKECTBEHHbBIE DSJIEMEHTHI PETyJUPOBaHUsS, KOTOpble 00ECIEeUnBaIOT
MOAAEP/KAHNE 3aJaHHOTO IABJICHUS B TUKTYIOIIUX TOYKAX CETH.

2. MaremaTudeckue MOJENH CUCTEM BOJOCHAOXKEHHUS C MHO>KECTBEHHBIMU
AJIEMEHTaMH  PEryJIUpOBaHUs, OCHOBaHHbIE  Ha  MPUMEHEHUU  MpoOIEcca
JEKOMIIO3UIIMA  CHUCTEM  BOJIOCHA0KEHUS  Ha  MPOCTbIE  TEXHOJIOTMYECKHUE
MTOJICUCTEMBI.

3. CnocoObl aJanTUBHOTO MHUKPOIPOLIECCOPHOTO YIPABICHUS PEXKUMaMU
BOJIOCHAOXEHUSI HAa  OOBEKTHBIX  YPOBHAX M ONEPATHUBHO-IUCIETYEPCKOTO
YIPABJIEHUS HA LICHTPAJIIBHOM YPOBHE.

CTeneHb 10CTOBEPHOCTH M amnpodauusi pe3yabTaToB. OOOCHOBAHHOCTH U
JIOCTOBEPHOCTh HAYUYHBIX IIOJIO)KCHUW, BBHIBOJOB M PEKOMEHIAIUMA TOATBEPKIACTCS
KOPPEKTHOCTHIO (hOPMYIUPOBKM MATEMATUUECKOIO OMUCAHUSA 3a7a41; UCTIOJIb30BAHIEM
OCHOBOIOJIAralIINX  TOJIOKEHHH  TEOPUH  aBTOMATUYECKOTO  YIpPaBICHUS U
pPErylMpOBaHUs, TEOPUU MACCOBOTO  OOCHYXHBaHUS, COBPEMEHHBIX METOJIOB
MMHUTALMOHHOTO  MOJEIMPOBAaHUA B KOMIIBIOTEPHOM Cpeae ¢ INPHUMEHEHUEM
CHEUATN3UPOBAHHOTO MPOTPAMMHOI0 00ECTICUEeHHUS.

[lo ¢popmyne cnenuanbHOCTH U 00JACTH MCCIIEIOBAHUN, COACPKAHUIO HAYyYHBIX
MOJIOKEHUM u BBIBOJIOB, CYILIECTBY MTOJIyYEHHBIX pPE3YIBTATOB
JUccepTallMoOHHasi paboTa COOTBETCTBYET macmopTy creruaibHoctd 05.13.06 —
ABTOMATH3alMsl ¥ YHOPABJIECHUE TEXHOJOIMYECKHMMHU IPOLIECCAMU U MPOU3BOJICTBAMHU
(mo otpacnsM) (TeXHUYECKHME HaykKH) B dacTHOCTH: M. 4 «TeopeTuyeckue OCHOBBI U
METOAbl ~ MaTEMAaTUYECKOr0  MOJEIHMPOBAHUS  OPraHU3aLUOHHO-TEXHOJIOTHYECKUX
CUCTEM M KOMIUIEKCOB, (PYHKIIMOHAJIBHBIX 3a7ady U OOBEKTOB YIpPaBICHUS U HX
aNropuTMU3anUs», 1. 5 « TeopeTuyecknue OCHOBBI, CPEACTBA U METObI ITPOMBIIIJIEHHON
texHonorun cozganuss ACYTII, ACVII, ACTIII u np.», n.15 «Teoperuueckue
OCHOBBI, METOJIbl U AJITOPUTMBI MHTEJUICKTYaIU3aIlM1 PElIeHUs TPUKIIAIHBIX 3a/1a4 MPpU
noctpoeranu ACY mupoxoro HazHaueHus (ACYTIIL, ACVII, ACTIIII u ap.)» obnactu
HCCJIEIOBAHUM.

Pe3ynpTaThl  qUCCEpPTallMOHHONM  pabOThl  JOJOXKEHbI M OOCYXJAEHBl  Ha:
3acenanusx yueHoro Cosera JJOHHY wu ero cekuuii, 3aceiaHusix TEXHUYECKHUX COBETOB
KIT «/loneukropBomokanan», KII «XapupI3KrOpBOJOKaHAI M HAa  PAa3IUYHBIX
KOH(epeHUUsX.
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JInunblii BKJIAJ couckaTedasi. ABTOpY NPHUHAMICKHUT (DOPMYIUPOBKA LETU U
3a/lay  MCCJIEeIOBaHUsA, OOOCHOBAaHHE 3aKOHOMEPHOCTEH, IOJY4YeHHbIX B pabore,
pazpaboTka Mojeneid u anropuTMoB ympaBiieHHa. OCHOBHBbIE TIOJIOKEHHS U
TEXHUYECKHUE PEIICHUS, IPEIJIOKEHHBIE IPU CO3aHUM aBTOMAaTU3UPOBAHHOW CHUCTEMBI
yIpaBieHus, pa3paboTaHbl aBTOPOM CAMOCTOSITENbHO. OKCHEPUMEHTAIbHBIE U
HATypHbIE HUCCIEIOBaHUs, MPOMBIIUICHHBIN SKCIIEPUMEHT, 0000IIeHne Pe3yJbTaTOB U
(bopMyIupOBKa BBIBOJOB, & TAKXKE BHEIPEHUE PE3yJIbTATOB paOOThl BHIMOIHEHBI JIUUHO
COMCKATEIIEM.

Iyoankannu. OCHOBHBIE MOJIOKEHUS AUCCEPTALUUA ONyOIMKOBaHbI B 20 HAYYHBIX
paborax, B TOoM uucie: 4 paboOThl B HU3AAHUAX, BXOASIIUX B TMeEpeyYEHb
CHEIUATN3UPOBAHHBIX HAay4YHbIX H3MaHui, yTBepkiaeHHoix MOH JIHP; 6 paGor B
U3IaHUSAX, BXOIAIIMX B IIEPEYEHb CIEUUAJU3UPOBAHHBIX HAYYHBIX W3JaHUM,
yrBepxkaeHHbIXx MOH Ykpauns! u 10 nyOnukanuii B MaTepranax KoHGEpeHIIHi.

CTpykTrypa m o0beM aucCepTANMOHHOI PpadorThl. JluccepranmoHHas pabota
COCTOMT W3 BBEICHMS, YETBIPEX paA3JEJOB, BBIBOJOB, CIIMCKAa JUTEPATypPHBIX
MCTOYHUKOB, KOTOPBIM BKitoyaeT 131 HammeHoBaHuM, 2-x mnpuioxkenuil. Pabora
compepxkut 60 pucyHkoB u 16 Ttabmuin. OOummid o6bem paboTbl cocTamiser 181
CTpaHULA, PUJIOKEHHS U3JI0KEHBI TOMOTHUTEIBHO HA 2 CTPAHUILIAX.

OCHOBHOE COIAEPKXAHUE PABOTbI

Bo BBeneHum 00OCHOBaHA aKTyaJbHOCTh PabOThl, CHOPMYIUPOBAHBI LETb U
3a7a4d  MCCJICNOBAaHUM, II0Ka3aHbl Hay4dHas HOBHU3HA, HAy4YHOE U IIPAKTUYECKOE
3HaueHue paboThl, a TaKXKe NPUBEACHBI CBEACHHMS O MNYONMKaUUAX U amnpodauu
pE3yNbTaTOB pabOTHI aBTOPA.

B nepBom paspgesie pabotel «CocTosiHME BOMpOCa U 3aJ1a4d MCCIIEOBAaHUM» JIaH
OTBET Ha pPELICHUE NEPBOro IMyHKTA 3aa4 UCCIIENOBAaHUs, 4 UMEHHO: IIPOBEJECH aHAJIU3
CYLIECTBYIOUIMX MYHUIMIAIBHBIX CHUCTEM BOJOCHA0XKEHHUS, METOJOB M CPEJCTB
aBTOMAaTU3UPOBAHHOTO MOHHMTOPUHIA U YIPABICHMS, JUJISl BBISICHEHUS OCOOEHHOCTEH
pPEXUMOB pabOThl cucTeMbl ynpasieHus BogocHadxenueM (CYB) ¢ MHOXeCTBEHHBIM
JOCTYIIOM.

O630p wucTouHMKOB uH(MOpMamuu mokazan, urto pasButue ACY TII
NPEeANpUATANA BOJOCHAOXKEHMSI WAET MO IMYyTH BHEAPEHUs KOHLENIMH OOBEKTHO-
TEPPUTOPUAIIBHOTO rnoaxonaa c peanmsanuen METO/I0B HEIPEPBIBHOTO
TEXHOJOTMYECKOTO  MOHUTOPMHIA, a TAaKXKe JIOKAJbHO-aBTOMAaTUYECKOIO WU
JUCTaHIIMOHHO-IUCIIETYEPCKOrO YIIPABICHUS MpoLeccaMu. ApXUTEKTypa CUCTEM Yallle
BCEIO0 MMEET TPU YPOBHS U BKJIIOYAET: LICHTPAJIbHBIM AUCIIETYEPCKUM ITYHKT; CPEIHUN
YpOBEHb, KOTOPBIH MOXKET OBbITh NMPHUBSA3aH K PSAY KPYHNHBIX OOBEKTOB; M HUKHUUN
ypOBEHb, Ha KOTOPOM OOECHEUYMBAETCS MOHMUTOPUHI M YIPAaBICEHHE Ha JOKAIbHBIX
00BEeKTaX.

B ACY TII npeanpusitTuii BOAOCHA0XKEHUS SKCIEPTHBIE CUCTEMBI, KOTOpPHIC
[IPEyCMATPUBAIOT MCIIOJIB30BAHUE AHAIM3A JAHHBIX, METOJOB MOJCIUPOBAHU U
uAeHTUPUKALMT MoJieTiel paboThl 000PY10BaHNUs, IPUMEHSIOTCS PEIKO.

3ajmaun  NPOTHO3UPOBAHMS  MOTPeOJEHUs  BOABI MO  ydyacTKaM  CETU
pelIaloTCsd METOJAMU IPOTHO3UPOBAHUS BPEMEHHBIX PSAJOB: METOAAMU aHAJIN3A



6

pacupeleNeHHbIX ~ JIaroB,  CIOcO0aMu  CE30HHOW  JEKOMIIO3ULIUH,  METOJIOM
«TPENENbHBIX  LUKJIOBY», CHEKTpajJbHbIM  aHanu3oM Dypee, KIaCCUYECKUMU
METO/IaMH OIEPAIMOHHBIX MPEeoOpa3oBaHUM.

3amaun BbIOOpa ONTUMAIBHBIX PEXKUMOB pPabOTBI CHUCTEM C HECKOJIbKUMHU
noBeicuTenbHas HacocHas crannus (ITHC) pemarorcs wmeronamMu — JIUMHEHHOTO
nporpaMmupoBanus. B cBoro ouepenb, 3a7a4a BEIOOpa ONTUMANIBHBIX PEKUMOB PaObOThI
BoJIONIpoBOiHOTO y31a (BY), KoTOpble HMMEIOT pe3epByaphl, peEIIaeTcs MEeTOoAaMu
HEJIMHEWHOTI0 MPOrPaMMUPOBAHHUS.

3agada pacrnpeneneHus BoJbl oT BY 1o HECKOIBKUM TEXHOJIOTMYECKUM JIMHUSAM
npu o0ecrneueHnd MUHUMAIbHOW TEXHOJIOTHYECKON ce0eCTOMMOCTH MOJa4yd BOJIBI U
3aIaHHBIX TEXHOJIOTUYECKHUX OTpaHUYCHHIX JUIS KaKJI0U JIUHUU
pemaercs METOAOM IMPOEKUHMHM TpaJueHTa. 3aJadd ONTUMAJIbHOIO YIPABICHUS
rpynnamMu noTpeduTteneil M BOJHBIX HMCTOYHUKOB PEIIAIOTCS OOBIYHO METOJI0M
JIOTMYECKOr0 aHAJIN3A.

IIpoBeneHHbII  aHamM3 MO3BOJWJ  CAENaTh  BBIBOJ, 4YTO  IIOBBILIEHUE
3 ()EKTUBHOCTH U SKOHOMUYHOCTH Ipoliecca BOJOCHAOKEHUSI TOPOJOB BO3MOXKHO 32
CYET CO3JaHHUs ACY, BKJIIOYAIOIIEH MH(OPMAIMOHHO-aHATUTHIECKY IO
MHOTOYPOBHEBYIO CUCTEMY YIIPAaBJIEHHUSI C MHOKECTBEHHBIM JOCTynoM. Tem He MeHee,
CTaJla OYEBUJIHBIM HEOOXOAUMOCTD PEIIEHUS COMYTCTBYIOUIUX 3a/1a4, 8 UMEHHO:

- cObop wu cucreMaruzanus uHbOpMALMK OO0 OCOOCHHOCTSIX W3MEHECHHS
TEXHOJIOTUYECKUX IMAPAMETPOB M 3KCIUTyaTAallMOHHBIX PEKHMMOB CHUCTEM YIPaBJICHHUS
BOJIOCHA0EHUEM C MHOXKECTBEHHBIMH 3JIEMEHTAMU PETYJIUPOBAHUS;

- CO3JaHME€ MAaTeMaTU4YeCKOM MOJEIH aBTOMAaTHU3UPOBAHHOW  CHUCTEMBI
yIpaBieHUs BOJAOCHA0KEHHUEM C MHOMXECTBEHHBIMHU 3JIEMEHTAMU PETYJIUPOBAHUS U
PEXUMOB €€ padOoThI KaK €IMHOI0 00bEKTa;

- pa3paboTKa TEXHOJOTUU KOHTPOJS PpEXUMOB pPAOOThI U  YIpaBiIeHUS
npoleccaMu  BOJOCHAOXKEHUS  OONBIIMX  JKUAJIBIX  MAacCHBOB,  HCIOJIb3YIOUIYIO
aJITOPUTMbI MHTEJUIEKTYaINU3alHU PEIICHUS TPUKIIaIHON 3a/1a4uH;

- CO3JaHHE€  KOMIUIEKCA TEXHHYECKMX U  IPOrPAMMHBIX  CPEACTB,
HaIpaBJICHHBIX Ha MOBbIIEHUE 3P(HEKTUBHOCTH U 3KOHOMUYHOCTH paboTsl CYB.

Bo BTOpoM paznene paborel «®Dopmanuzanusi OOBEKTOB MOHHMTOPHHIA
CUCTEMBI BOJIOCHA0XKEHUS TOPOJIa» MPEAJIOKEHBI PE3yJIbTAaThl PEIIeHUs 3aaun: cOop U
cuctemMaTuszauud uHPoOpMauu 00 OCOOCHHOCTSAX HW3MEHEHUS TEXHOJIOTMYECKUX
napamMeTpoB M HKCILTYaTaI[MOHHBIX PEKHUMOB CHUCTEM YIIPABIEHUS BOJIOCHAOKEHHEM C
MHOXECTBEHHBIMU JJIEMEHTAMHM pEryJIMPOBaHUSA, a TakkKe, 3aJadd: CO3JaHHE
KOMIIJIEKCAa TEXHUYECKUX U MPOTPAMMHBIX CPEJICTB, JIJISl MOBBIMICHHS 3P(HEKTUBHOCTH U
AKOHOMUYHOCTH paboTsl CYB.

Jist  oTpabOTKM  OCHOBHBIX TEXHMYECKMX M TPOrPaMMHBIX  PEIICHHH,
HaIPaBJICHHBIX HA MOJHYIO aBTOMATHU3AIMI0 TEXHOJIOTHYECKUX MPOILIECCOB, ObLT CO37aH
OTIBITHO-TPOMBIIUIEHHBIA Y4aCTOK CUCTEMbI BOJOCHAOKEHUS.

CucremMa  MOHMTOpPUHTA M  yHOpaBleHHs  OOBEKTaMH  BOJOCHAOKEHUs
KueBckoro paiioHa SBIFETCS TPEXypOBHEBOW. BepxHUH  ypOBEHb CHCTEMBI
co3gaH B BuJEe LeHTpanbHOro aucneruepckoro mynkra (LJIT). Wudopmanus o
TEXHOJIOTMYECKUX IapaMeTpax co Bcex KOHTpoabHbIX Touek, [IHC n BY mo GSM un
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paanokanany nepenaerca Ha LI/II1. lucnetuep Benet aHanu3 3¢pHEKTUBHOCTH pabOThI
CeTH B TEKYUIMH MOMEHT BPEMEHU W MPUHUMAET PEIICHHs 00 M3MEHEHUU PEXKHMOB
paboThl 000pyAOBaHUS B cllydae HEOOXOIMMOCTU. DTO PEATU30BBIBAETCS C MOMOIIBIO
nojacucTeMbl ((OPMUPOBAHUS U TIEpeauu YIpaBiIsiomux curuaioB. CpeaHuil ypoBeHb
CUCTEMBI TIpeJICTaBleH JoKaabHbIMU AucneTdepckumu Ha BY u ITHC. B cocTaB mo6oit
JIOKANbHOW  JTUCIETYEPCKOM  BXOJAUT  MPOMBIIIJICHHBIM  KOMIBIOTEP, KOTOPBIN
oOecrieuynBaeT MOIJEPKKY pabOThl MAIIMHUCTOB OOOpyAoBaHus. HinkHHMI ypOBEHb
CUCTEMBbl OpraHM30BaH Ha 0a3e MPOMBIIUICHHBIX KOHTPOJUIEPOB, TJI€ OCYIIECTBIISIETCS
oOpaboTka wuHGOpPMALIUM U YIpaBICHHE OOOpPYJAOBaAaHHEM B PEKHUME pPEaIbHOTO
BpemeHu. KouTpomiep cOopa AaHHBIX MpUHUMAET UWHGOPMAIUMIO C JaTYUKOB,
nepexioyaTened M npeoOpaszoBareneil. KoHrTposep mnoanepkaHus —AaBICHUS
yIpaBiseT YaCTOTHBIM IIpeoOpazoBaTesieM JIIeKTpoABuratens Hacoca. KoHTposiep
yIpaBieHUs 3aJBUKKAMH YIPABIIAET JIEKTPONPUBOJIAMH 3aBUXKEK. [IpOMBIIIEHHbBIN
KOMIIBIOTEp M KOHTPOJUIEPbl OOBEJUHEHBI B JIOKAIbHYIO CETh C IOMOIIbIO
WHIYCTPUATBHOM IIMHBI M pabOTalOT MOJA YMNPaBIECHUEM OINEPALMOHHON CHUCTEMBbI
peanbHOr0 BPEMEHHU.

PerynupoBanue wmomubsiMu Hacocamu (40 — 700 kBT) ocymecTBisieTcss ¢
MOMOIIBI0  MHUKPOIPOLECCOPHOI'O  YNPaBIEHUS YaCTOTHBIMH TMPeoOpa3oBaTesIMU
(AITYBH), mno3BOJSIOIMIMMU H3MEHSATH CKOPOCTbh BpAILEHUS 3JIEKTPOJBHUraTeseH.
VYropaBineHnue HacocaMU OCYIIECTBISIETCS TakuM oOpa3oM, 4TOObl Ha TIpedOeHKe
nepea  3aJBMKKaMM, TOJAIOUIMMU BOAY IO pa3HbIM TEXHOJOTUYECKUM JIMHUSM
NOAJIEP)KUBANIOCh  33JlaHHOE  JIaBJICHWE WM TpeOyeMmble  pacXoibl  BOJIBI.
Ha 40 «kontponbubix Touek (KT) BomopacmpeaenutrenbHoil ceTH  BeAeTcs
KOHTPOJIb JaBJ€HUs BOJbI ¢ momoibio TeHzomaTtunkoB MJ/I-01 u pacxoma Bonbl ¢
MOMOIIBIO JATYMKOB pacxoja «AKpoH». Ha HEKOTOPBIX KOHTPOIBHBIX TOYKAX UMEETCS
TaKkK€  BO3MOXXHOCTb  YINpaBJIEHUS  3aJBWKKAMH, KOTOpble  aBTOMAaTHYECKU
NOAJIEP)KUBAIOT  33JJaHHOE JaBJI€HHE Ha BBIXOAAIIMX JUHUSAX I[0JaYd  BOJIBI.
Texunueckoe obecneuenne ACY 3aaBmwkkamu — TeHzogaTuuku MJI-01 u 3aaBmkkm ¢
PEryIHpyeMbIM IIPUBOJIOM.

JUiss MOHUTOpWMHIa M YOpPABICHHUS OOBEKTOB BOJOCHAOXKEHHUS pa3paboTaHO
nporpammHoe obOecrieuenue (I10).B cocta IO BxomsT ©6a3bl maHHBIX u 17
MPOrpaMMHBIX MOAYJIeH, OO0eCneYrBaIOIIUX BBIMOJIHEHUE PANIMYHBIX (DYHKIUN
CUCTEMBI.

ABTromatuyeckuii c6op wuHpopmauuu u pazpadboranHoe [0 mo3BoNMIH
chopmupoBaTh  0a3pl  JAHHBIX  TEXHOJOTMYECKOW  MHPOpMALMH,  KOTOpbIE
JOCTaTOYHO TIOJIHO XapaKTEepHU3yIOT paboOTy OOBEKTOB CHUCTEMBI BOJOCHAOKEHUS
paiiona. OObEeM [aHHBIX HAKaIUIMBA€MbIX CHCTEMOW MOHUTOPHHIA JOCTHIaeT
7-10°u3MepeHuit B rof B PeXHME IeICHANPABICHHOTO ONMPOCa B CIydae M3MEHECHHUs
pa6otel 06opynoBanus u okono 20-10°u3Mepenuil NpH HEPepHIBHOM MOHUTOPHUHTE.
Ha ocHoBe coOpanHoit wuHbopMauu npoBoaUiachk GopManu3anus 0O0bBEKTOB
MOHUTOPUHTA W YIpPaBIEHUS CHUCTEM BOJOCHAOKEHHUS, MJII YEro HCIOJIb30BAIUCH
METO/Ibl CTAaTUCTUYECKOW O0OpaOOTKH JAHHBIX U METOJbl MHTEICKTYaJbHOTO aHaINn3a
naHHbIX. [Ipu ycTaHOBIEHUM 3aKOHOMEpPHOCTEM B 0a3e JaHHBIX TEXHOJIOTMYECKOM
uH(pOpPMAIIMM UCHOJIb30BAIMCH METOJIbl aHaliM3a BPEMEHHBIX pPSAJIOB, AJITOPUTMBI
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nepebopa U COPTUPOBKU JTaHHBIX,METOAbl BHU3yalIH3alUU HHPOPMALUU, A TAKKE
CTaTUCTUYECKUE METOJBI.

B  pesynbrare paboThl  BBINIOJIHEHA  JCKOMIIO3UIUSA  TEPPUTOPUATIBLHO-
pacrpeie]IeHHON CUCTeMBbI BOAoCHaOeHus: Ha Oosiee mpocThie 00bekThl: BY, ITHC u
OTZIEJIbHBIE YYAaCTKH BOJONPOBOJHBIX CETEH, I/IE PACHOJIOKEHBI KOHTPOJIBHBIE TOYKHU
CUCTEMbl MOHUTOPUHTA.

3agaua ONMHCaHUs XapaKTEPUCTUK CUCTEMBI BOJIOCHA0XEHUS
paccMaTpuBaeTCs ~ Kak  3ajada [OWCKa CBA3CH  MEXAy  IOKa3aTelsiMH B
TEXHOJIOTUYECKUX 0a3ax JaHHBIX MPOCTHIX OOBEKTOB, MJisi KOTOPHIX IHPOBEJECHA
JEKOMNOo3ulusA. Bcero u3ydalinch MacCUBbI TEXHOJOTMYECKMX napamMerpoB mo 80
MPOCThIM 00BbeKTaM B o0beMe oT 4 1o 10 mokaszareneit, coOpaHHbIM ¢ UHTEepBaIoM 10,
30 m 60 MHHYT T0pUd HENPEPHIBHOM MOHUTOPUHIE OOBEKTOB B TEUYCHUU
HECKOJIBKHUX JIET.

B  pesynbrare  uccienoBaHMWA ~ TOKa3aHO, 4YTO  MOJAEIH  OOBEKTOB
BOJIOCHAOXEHUSI W BOJOpACIpPEACIICHUs] TpPU aBTOMATHUYECKOM PETYJIUPOBAHUMU,
ONpEJEeNSIONIMe  HAlOpHBIE  XapaKTEPUCTHKH, MOTYT  OBITh  NPEJCTaBICHBI
3aBUCUMOCTSIMU  pAacClpeiesieHHbIX  JJaroB  JJisi  BPEMEHHBIX  PSAOB  WJIHU
3aBUCUMOCTSIMU BUJA «pS HAa PAa», MOJYYEHHBIX IS XapakKTEpHBIX MEPHOJI0B
BpPEMEHU:

P(t)=ay-P(t)+a,-P(t=1)+...+a, P,(t—n)+e, t=12,...n (1)

B(t)=ay-P(t)+a +e, (2)

rae P(r) — 3aBUCUMBIA psAx  HaOMIOAEHME  i—Toro mapamerpa; B(t) —
HE3aBUCUMBIA psJl HAOMIONEHUH k—TOro Tapamerpa; ¢ — BpeMs; n — Jiar

3ana3AblBaHUs; @; — KOHCTAHTBI; ¢ — CIIyYalHbIN LIYM.

[loka3aHo, 4YTO HAaMOpPHBIE M DHEPreTHUYECKHE XapaKTEPUCTUKH OOBEKTOB
BOJOINOAAYM TMPU aBTOMATHUYECKOM YIPABICHUHU, OOECHEeUMBAIOUIEM MOAACpKAHUE
3aIaHHOTO JIaBJICHUS HA BXOJE B PacHpeAcIUTENbHYIO CETh WK Ha Beixoae u3 IIHC,
MPEACTaBIAIOT COOOW JIMHEWHbIE 3aBUCHUMOCTH OTHOCUTENIBHO BPEMEHHBIX psIOB
JaBJICHUA Ha BXOJI€ ITHC. B CBOIO o4yepelb, HanoOpHbIE
XapaKTepUCTUKU  BOJOIPOBOJHBIX  ceTeid mpu  MOJOOHOM  aBTOMAaTUYECKOM
PEryIMPOBAaHUM MPEACTABISIOT COOOM JIMHEWHbIE 3aBUCUMOCTH OTHOCHUTEIBHO
BPEMEHHBIX PSAO0B J1aBJICHUS HAa BXOJI€ B CETh BOJIOCHA0XKEHMUS.

[TocTpoeHbl MOIETM MHOXKECTBEHHOM perpeccuu: rpeOHeBas U J1acCO-pErpeccusl.
IIpu 5TOM MoOzeNH, MOCTPOEHHBIE C IOMOILIBI0 METOAA JACCO-PETPECCHH, COBIAIU C
MOJIETISIMU, MCTIONIBb3YIOLUMU TPEOHEBYIO PETPECCHIO.

IlocTpoena Mozenb C INMOMOILBID PErpeCCUM Ha IJIaBHbIE KOMIIOHEHTHI. Jliid
MOBBIILIEHUS PE3yJbTATUBHOCTU aHAjJM3a MHOTOMEPHBIX JAHHBIX ObLIa CHUYKEHA HX
Pa3sMEpHOCTH C UCIIOJIb30BAHUEM aHaAJIM3a IVIABHBIX KOMIIOHEHT.

IIpousBeneHa OLEHKAa CTAaTUCTUYECKOW 3HAYMMOCTH TpeX MOJEIEN U
NpOU3BEACHO  CpaBHEHHME  A(PQGEKTUBHOCTH  MOCTPOCHHBIX  MoJeNed  Mpu
IIPOTHO3UPOBAHUM.

IIpenmyiiecTBOM  Takoro IoAxoxa IPU  MOACIMPOBAHUM  MHOXKECTBA
MPOCTBIX OOBEKTOB SBISIETCS OTKa3 OT HCIOJIb30BaHUS METOJOB T'HAPABINYECKUX
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pacyeToB, KOTOpbIe TPEOYIOT OOJIBIIOrO  KOJMYECTBA  HCXOJIHBIX  JAHHBIX,
UMEIOIINX JJOCTATOYHO BHICOKYIO TIOTPEITHOCTh U HU3KYIO JIOCTOBEPHOCTb.
B Tperbem pasgene paGorel «Pa3paboTka anropuTMOB yOpaBICHUS U

MoJielIe TCPPUTOPHUAIIBHO-PACTIPECACIICHHBIX CHUCTCM BOI[OCHa6}KCHI/I$I»
MMpCaJIOKCHO PCUICHUC 3aJJa4du CO3daHUA MaTeMaTH4YeCKOM MOACIIN
aBTOMaTHBHpOBaHHOﬁ CHUCTCMBbI YHPABJICHUA BOI[OCHa6)KCHI/ICM C

MHO>KECTBEHHBIMH JJIEMEHTaMU PETYJIHUPOBAHUA H PEKUMOB €€ pPaboThl Kak
€IMHOTO 00BEKTA (TPETHI MMyHKT CIIMCKA 3a/1a4 UCCIICOBAHUN ).

beumn  paspaboranbl WHGOPMAIMOHHBIE MOJEIH CHUCTEM BOJOCHAOKEHUS C
MHO>KECTBEHHBIMA ~ DJIEMEHTAMH  aBTOMATHUYECKOTO  PETYIHPOBAaHHs, KOTOPHIC
BKJIIOYAIOT B CEOs:

- wMonmenu OOBEKTOB  BOJOIMOJAYM H  BOJIOpacpeneleHHs, aJeKBAaTHO
OTpaskarolue 3aKOHOMEPHOCTH BOJIOCHAOKEHUS;

- uHpOpMAIMOHHbIE  0a3bl  JAHHBIX  PETPOCIEKTUBHOH H  TEKyIIeH
TEXHOJIOTHUECKON HHPOpMAIK, COOpAaHHOW CUCTEMON MOHUTOPHHTA;

- QIrOpUTMBI  ymOpaBleHUs paboToil  00OpydOBaHHMS M CPEICTBAMHU
peryIupOBaHUs, KOTOPBIC Peau3yIoT 3PPEKTUBHBIC TEXHOJIOTUICCKHE PEKUMBI;

[IpennoxeHs TaKKe QJITOPUTMBI pacro3HaBaHUs BHEIITATHBIX
TEXHOJIOTHUECKUX  PEKUMOB M  alTOPUTMBl  3alIUTBl  OT  BO3HHUKHOBEHUS
aBapUUHBIX  CUTyallMid TpH  OKCIUTyaTallud  HAacOCHOTO  o0OOpyAOBaHUS W
BOJIONIPOBO/IHBIX CETEH.

[TocTpoeHbl mpeacka3aTenbHBIE MOJCTH ISl TOKa3aHWH JaTYNKOB JaBICHUS
BOJBI B HEAaKTHBHBIX TOYKaX BOJOpACIpPEEIUTEILHON CETH Ha OCHOBE aHcaMOuei
KJIaCCU(UKATOPOB M HEUPOCETEBOTO MOIXO0IA.

[IpousBeneHa OIEHKA 3HAYMMOCTH NPEIUKTOPOB IS Kaxkaor mopemu. s
MOJIETTM Ha OCHOBE aHcaMmOllell Kiaccu(UKAaTOpOB HCIONB30BaIM anropuT™M Random
Forest, nyia HelipoceTH-aHanu3 3HAaY€HUM 11e71eBON (QYyHKIUH.

[IpoBeneH cpaBHHUTEIBHBIA aHAIW3 KadyecTBa TIOCTPOCHHBIX MOJENeH ¢
UCTIONB30BaHUEM Kodd¢uilmeHTa aerepMuHaIu. llpu 3TOM METOn TpaJueHTHOTO
O0yctunra u BLSTM-ceTn narot ommbky, 01u3kyro k Hyito (menee 0,01).

B YeTBEPTOM pasjeie paboThI «Co3nanne TEPPUTOPHUATHHO-
pacnpeneneHusix ACY TII BogocHaOXeHHS TOPOAOB» pa3pabOTaHBI TEXHOJOTHUHU
KOHTPOJII  pPEXHMOB pabOThl ¥  YNpaBICHHS TPOIECCAMH  BOJOCHAOKCHHS

rOpOJIOB, UCIIOJIB3YIOIIIUE aIrOpUTMBI WHTEJUIEKTYyaInu3aluu peleHus
MPUKIaAHON 3a/1a4u (4eTBEPThIM MYHKT CIUCKA 3a/1a4 UCCIIET0BAHMUS).
TepputopuanbHO-pacupeiesICHHAs aBTOMAaTU3UPOBAHHAS cucrtema

yIpPaBIE€HUS  TEXHOJOTMYECKUMHU  MPOIECCAaMU  BOJOCHAOXKEHHUS  MpEJCTaBIsSET
co0o0l 4-X CTYNEHYaTyl0 HEpapXHUECKyl0 CTPYKTYpPY, Y KOTOpPOW Ha BEpXHEM YPOBHE

HaXoJUTCA HCHTpaHBHBIﬁ CCPBCP 0asbl JaHHBIX. HpOI‘paMMHOC
obecrieycHue OCHTPAJILHOTO CCpBCpa OCYIICCTBIIACT MOAACPIKKY pa60T51
HCHTpaHBHOﬁ HHCHequpCKOﬁ 151 obecrieunBaeT AOCTyIl Pa3JINIHbIX

MoJIb30BaTeliel B COOTBETCTBUM C YPOBHSAMM JOcTyna K wuHbopMmanuu 06a3bl
naHHbIX. CHCTeMBbl BOJIOCHAOXXEHMSI  OTACNBHBIX TEPPUTOPUNA WM  PaiiOHOB
ropoga OxBayeHbl 3-X ypoBHEBbIMH aBTOHOMHbIMH ACY  TII, kortopsie
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BKJIIIOYAIOT B COCTaB JIOKAJIbHbIE JIHUCHETYEPCKUE BOJOINPOBOAHBIX Yy3JI0B U
ropojickoil  kaHanmuzauuoHHoM  HacocHod craHuuu (I'KHC), aucneryepckue
BOJIONIPOBOJIHO-KAHAMM3AMOHHBIX  cay)k0 u  ACY  JOKalbHBIX  OOBEKTOB
MOHUTOPUHTAa W  yOpaBieHHs BoaocHaOxeHueM. ABToHoMHble ACY  TII
MPEACTaBISAIOT  coboit  TexHonmormueckue  aHaigoru ACY  TII  ombITHO-
MPOMBIIIJIEHHOM  cucTeMbl ~ KueBckoro  pailoHa, B KOTOPBIX  CTPYKTypa
KOH(pUTypUpyeTcs, a  NOpOrpaMMHOE,  TEXHOJOTMYECKOE€ U TEXHUYECKOe
oOecrieyeHue aganTHUPYETCs K KOHKPETHBIM YCIOBHUSIM OTAEIbHOW TEPPUTOPUU HIIU
00BEKTa BOJOCHAOKEHUS.
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Pucynoxk 3 —  Cerb  HaOdofeHUH U yNOpaBIEHUS  CHUCTEMBI

texHonornyeckoro monutopunra KII «JloHenkropogokasam€»

Ha pucynke 3 s mnpumepa MpuBEIeHA OCHOBHAs Ce€Thb HAOMIOACHUN U
OOBEKTOB  yINpaBlIeHUs,  CO3JaHHas B  TPOLECCE  pPa3BUTUA  CUCTEMBbI
texHonoruyeckoro  MonutopuHra  KII  «/loneukropsomokanam». ACY  TII
BojlocHaOxeHus:i r. JloHelka oXBarblBaeT IUIomaab ropoga B 530 kB. KM. U
BKJIIOYaeT BoceMb BY mpoekTHoil MomHOcThIO okosno 1000 M3/cyT, onaHy
IVIABHYIO KaHanu3anmuoHHyro craHuuto, 61 ITHC u 107 apyrux TEXHOJIOTMYECKHUX
o0bekToB.  KonmuecTBO  CpeacTB  MOHMTOpUHIa — cocraBiusier 796  eaunuml,
KOJIMYECTBO O0BEKTOB ympamieHuss — 117 enunun. B pesynbrare BHenpeHus 3ToOH
CUCTEMBl IMOKa3aHO, 4YTO Ha 0a3e HCMHOJb30BAHUS KOMIIOHEHTOB MPEII0KEHHOM
MH(OPMAIIMOHHOW TEXHOJOTMM MOXET OBIThb pa3BepHyTa U aJanTUpPOBaHa K
KOHKPETHBIM YCJIOBHSIM TOpOJCKas TeppuTopuaibHo-pactpeaenennas ACY TII
BOJIOCHA0KEHUS J1I000T0 YPOBHSI CIIOKHOCTH.

Pa3paboTannbie B TUCCEPTAIMOHHON pabOTe METOABI, aIrOPUTMBbI U allapaTHO-
IPOrpaMMHbBIE€ CPEACTBA BHEAPEHBI:

- KII «/loHEenkropBogokaHam» IpU MOAEPHU3ALUU CYLIECTBYIOLIEH CHCTEMBI
BOJIOCHaOeHus: ropojga JloHenmka W CO3J@HUM CUCTEMBI TEXHOJOTHYECKOTO
MOHUTOPUHTAa M aBTOMATHYECKOTO YIPaBICHUS BOJOCHAOXKEHHEM TOpoJa HOBOTO
TEXHUYECKOTO YPOBHS;

- KII  «XapupbI3cKropBojiokaHaJ»  MPU  PEKOHCTPYKLIUU  CHCTEMBbI
BOJIOCHAOXEHUsI Topoja Xaplbl3CK M CO3JaHUM TMOJCHUCTEMBl MOJEIUPOBAHUS
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PEXKUMOB PabOTHl TOPOJACKOW BOJOPACTIPEACIUTECIIBHOM CHCTEMBI, TTO3BOJISIIOIIEH
OMPENIeNIUTh ONTHUMAJIbHBIE PEXUMBI (YHKIIMOHUPOBAHUS CHUCTEMBl B peaJbHOM
MaciiTade BpeMeHHU.

[IpemyoxxeHHass TEXHOJIOTHSI  OpPTaHW3allMd  BOJOCHAOXKEHHUS Tropoja ¢
dJIEMEHTaMH  aBTOMATHYECKOTO  YIPABJICHHUS  DHEProeMKuM  00OpyJOBaHUEM
MO3BOJIIET 00ECIEeYUTh JIKOHOMHUIO dJekTposHepruu 1o 20% u Boael g0 10%.
[lonTBepkaeHHbIN 3koHOMUYeckuit 3 ekt coctauseTr 10,0 MaH. py6. B roa.

3AKJIIOYEHUE
B mumccepraumoHHOM  pa0oTe JAaHO  TEOpPETHMYECKOE  OOOCHOBaHUE U
MIPUBEACHO pelieHue HAYyYHO-TIPAKTUYECKON 3a/1auu MOBBIILICHUS
3 (PEKTUBHOCTH M HKOHOMUYHOCTH IIpollecca BOAOCHAOXEHUsS TOpOJOB, Ha
ocHoBe  co3ganuss  ACY,  Bxmouaromeid — MHPOPMAIMOHHO-AaHAIUTUYECKYIO
MHOTOYPOBHEBYIO CUCTEMY YIPABIICHHS C MHOKECTBEHHBIM JJOCTYIIOM.
ITo pe3ysbraTaM JAUCCEPTALIMOHHOM paboThI chOopMyITUPOBaHbI

CJIEAYIOIIHNE BBIBOBI.

1. TlokazaHo, 4TO OOBEIWHEHHE CPEACTB MOHUTOPHHTA C Oa3aMH JaHHBIX
TEXHOJIOTUYECKOW HWH(POpMAIMU M HMHCTPYMEHTAMHU HHTEIUICKTYaJIbHOTO aHajau3a
JAQHHBIX  SIBISCTCS ~ TEPCHEKTUBHBIM  IMyTeM  pa3BUTHS  WH(OpMaIMOHHO-
AHAJUTUYECKUX CHUCTEM, OOCCTICUMBAIOIIMNX TOMACPKKY TMPUHITUS pPEIICHUNA Ha
MPEANPUATUAX BOJOCHAOKEHUS.

2. IlokazaHo, 4YTO HAMOpPHBIE M DSHEPrEeTUUYECKHE XaPAKTEPUCTHUKH OOBEKTOB
BOJIOTIO/IAYM TIPH ABTOMATHYECKOM YIPABJICHUH, OOECIEUYMBAIOIIEM IOJIJICPKAHNE
3aJIaHHOTO JIaBJICHUS Ha BXOJI€ B paCIpEACIMUTENbHYIO CEThb, NPEJCTaBISAIOT COOOM
JIMHEMHBIE 3aBUCUMOCTH OTHOCUTEIBHO BPEMEHHBIX pPANOB JIaBJICHUS HAa BXOJE B
00BEKT BOJOMOJAUH.

3. CdopmynupoBaHbl 3ajlaud OMEPATUBHOIO YIPABICHUS 10 TOJAJICPKAHUIO
3O PEKTUBHBIX TEXHOJOTMYECKUX PEXKUMOB, a TaKXKe 3aJa4yd pPaclo3HaABaHUS
BHEIITATHBIX PEKUMOB U aBaPUHUHBIX CUTYAIUH.

4. Pazpabotanpl MonenId M OTpabOTaHBl  AJTOPUTMBI  yIPABJICHUS
BOJIONIPOBOJIHBIMM ~ y3JIaMU W MOJKAYMBAIOIIMMHM  HACOCHBIMHU  CTAHUUSIMH,
MO3BOJIAIONIUE MOAAEPKUBaTh JI(P(PEKTUBHBIE TEXHOJOTHYECKHE PEXUMBI PabOTHI
000pyAOBaHMs, KOTOPbIE 00ECTIEUNBAIOT SKOHOMUIO JEKTPOIHEPTUH U BOJIBI.

5. IIpennoxensl AJITOPUTMBI pacro3HaBaHUs BHEIITATHBIX
TEXHOJOTMYECKUX PEKMMOB U 3aIUThl OT BOZHMKHOBEHMSI aBAPUMHBIX CUTYyalluid MpuU
AKCILTyaTallMi HACOCHOTO 000PYI0BaHUS BOJOTPOBOIHBIX CETEH.

6. IlpemnoxkeHa TeXHOJOTHs TMOBBIIECHUS S(PGEKTUBHOCTH U IKOHOMUYHOCTHU
paboThl TOPOJICKUX CHUCTEM BOJOCHAOXKEHHUS, a TaKKe paclo3HABaHUE BHEIITATHBIX
PEKUMOB U aBapUIHBIX CUTYaIlNi, BOBHUKAIOIIUX MPU paboTe 000py10BaHMUS.

Pazpaborannas nHpopmaImoHHas TEXHOJOTHS pealn30BaHa B MHOTOYPOBHEBOMU
ACY TII BomocHaOGXeHUS TOpoOJa, WMEIONIEH MHOYXECTBEHHBIC DJIEMEHTHI
TEXHOJIOTMYECKOTO MOHMTOPMHTA W aBTOMATUYECKOTO pETyJupoBaHUA. MeTomdsl,
QITOPUTMBI M aNNapaTHO-MPOrpaMMHBIE CPEACTBA BHEAPEHBI HAa MPEANPUATHUAX
BogocHaOxkeHus KII «Jlonenkropsonokanam» u KII «Xapupi3kropBoiokaHam€ .
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Hannas ACY TII Moxer ObITh B3siTa 3a OCHOBY /I pa3BepThIBAHUS
aBTOMAaTU3UPOBAHHOM CHCTEMbI YIPABIICHUS )KU3HEO0ECIIEYEHUEM TOPO/Ia.

CIIMCOK PABOT, OI1YBJIMKOBAHHBIX ABTOPOM 11O TEME
JAUCCEPTALIMN

- B peleH3upyeMbIX HAYYHBIX U3IAHUSX, peKOMeHyeMbIX
MunucrepcTBom o0pasoBanusi M Hayku Jlonenkoit Hapoanoii Pecny0sinku:

I. becnamoBa, C.B. IlocTpoeHune perpecCUOHHBIX MOJAEIEH PEKUMOB
paboThl BOJOpACTIPEACIUTENbHBIX CETe € TOMOIIBI0O METOAOB pEryjspu3alud u
aHanu3za  rinaBHeIx  kommoHeHT / C.B.  becnanoa, C.M. Pomanuyk,
T.B. Epmonenko, B.M. bonmapenko // Undopmatuka m kubepHeTHka. — JloHEIlK,
HouHTVY,2019. — Ne2 (16) - C. 35-47

2.becnianioa, C.B. IlocTpoeHune mpeAcKa3aTelbHbBIX MOJIEIEH IapaMeTPOB
JaBJI€HUS BOJIbI B BOJOPACHPEIEIUTENIbHBIX CETSIX C MOMOIIBI0 METOJ0B MAUTUHHOTO
oOyuenus / C.B. becnanosa, C.M. Pomanuyk, T.B. Epmonenko, B.1. bonnapenko //
[Ipo6nemsbl uckyccTBeHHOTO HHTEIIEKTa. - 2019. — No2 (13) - C. 24-38.

3. becnanosa, C.B. MopenupoBanue ONTHYECKUX apaMeTpoB
HUCTOYHUKOB  BO3OYXKIECHHMS  HUMIIYJIbCHO-MOAYJIUPOBaHHOTO  duayopumerpa  /
C.B. becnanosa, C.M. Pomanuyk, b.A. T'otun, B.B. Ilepebeitnoc, O.H. Caaksan //
Bectauk Jloneukoro HauuvoHanbHOro yHuBepcuteTa. Cepusi A: EcTecTBeHHBIE HayKH.
-2018. - Ne 1. - C. 69-75.

4. becnanoBa, C.B.  BHOMOHUTOPHUHI TOBEPXHOCTHBIX BOJ B YCIOBHSX
aHTpONOreHHoN Harpy3ku Ha mnpumepe peku Kamemuyc / C.B. becnanosa,
C. M. Pomanuyk, C.B. Yyduukuii, A.C. Kpusskun // Becthuk JloHeukoro
HanuoHanbHOro yHuBepcurera. Cepust A: EctecTBeHHble Hayku. - 2018. - Ne 3-4. - C.
137-145.

5. becnanosa, C.B. Konuenuusi pacnpenesieHHOTO aBTOMAaTU3UPOBAHHOTO
omomonutopunra qns  Jloubacca/ C.B. becnamoBa, C. M. Pomanuyk,
C.B. Uydunxuii, E.C. Cepreea// Jloneukue utenus 2016. OOpa3oBaHue, Hayka U
BBI30BbI COBpeMeHHOCTH. Matepuansl [ MexayHapoHONW HaydyHOW KOHGEpeHIUu. —
Toml. ®usuko-maTemMaTHYeCKue, TEXHUYECKHE HAYKH U DKOJIOTHs/moa  oOuiei
penakuueit C.B. becnanoBoii. — PoctoB-Ha-[lony: W3parenbctBo  HOxHOTO
benepanpHoro yausepcuteta,2016. - C. 244-247.

6. Pomanuyk, C.M. MHHremnekTyanbHbli aHaimu3 pgaHHeix B ACY TII
BojocHaOxeHuss ropogoB / C.M. Pomanuyk, Caaksn O.H., IlepeGeitnoc B.B. //
HNonenkue uytenus 2016. OOpazoBaHue, Hayka U BBI30BBI COBPEMEHHOCTH.

Martepuansr [  MexayHapoaHoit HayuyHod koH(epenuuun. — Toml. dusuko-
MaTeMaTU4yecKue, TEXHUYECKHe HayKd U DJKoJIoTWs/ T1oj ob0mel pepakuuein
C.B. becnanoBoii. — Pocros-Ha-/lony: W3matensctBo HOkHOro denepanbHOTO

yHuBepcurera, 2016. —C. 360-361.

7. Pomanuyx, C.M. Pa3paGoTka  ABYXOCEBOTO  3JIEKTPOMAarHUTHOTO
u3Meputenss  ckopoctu  TedeHus Bojubl. /C.M. Pomanuyk, bB.A. Torus,
[Toaraitno C.B. // [oneuxkue urenuss 2018. OOpa3oBaHue, HayKka, HHHOBAIIHH,
KyJIbTypa W BBI30Bbl COBpeMeHHOCTU. Marepuansl III MexayHaponHo Hay4yHOU
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koH(pepenn.— Tom1. ®u3nko-MaTeMaTHYECKHE, TEXHUICCKNE HAYKH U SKOJIOTHS/ IO/
o01en

penakuueit  C.B. becnanoBoit. —  PoctoB-Ha-[ony:M3narensctBo  KOxkHOrO
dbenepanpHoro ynusepcurteta, 2018. - C. 40-41.
8. becmanogsa, C.B. Ananuz BO3CHCTBUSA CTOYHBIX BOJI

rOPHOJIOOBIBAIONIEH  MPOMBIIUIEHHOCTH HA  COCTOSIHUE  BOAHBIX  OOBEKTOB  /
C.B. becnanoa, C.M. Pomanuyk, C.B. Uydunkuii.// [Joneuxkue urenus 2018.
OOpa3oBaHue, Hayka, WHHOBAllMM, KYyJbTypa U  BBI30BBI COBPEMEHHOCTH.

Martepuansr III Mexnynapognoit HayyHoi koHdepeHimuu. — Toml. dusuko-
MaTeMaTh4yeckue, TEXHUYECKHEe HayKd U DJKoJIoTus/ Tmoj ob0mel pepakuuein
C.B. becnanoBoii. = — Pocros-Ha-Jlony: W3parensctBo IOxkHoro ¢enepanbHoro

yHuBepcurera, 2018. - C. 142-144.

- B pelleH3UpyeMbIX HAYYHbIX M3aHHUAX, peKOMeH1yeMbIX MUHUCTEPCTBOM
o0pa3oBaHMs U HAYKH Y KPauHbI:

9. Crynun, A.b. ABTOMAaTuU3UpOBaHHAas CHCTEMAa MOHHUTOPUHIAa U
ynpasieHus BojpocHaOxenuem ropona Joweunka [Texcr] / A.b.  Crynun,
C.M. Pomanuyk // Bicnuk Jloneubkoro yHiBepcutery. Cep. A: IlpupogHudi Hayku/
pen. lleruenko B.I1. —2009. - Ne2. - C. 333-343.

10.Pomanuyk, C.M. MOHHUTOPMHI ¥ aHaJIW3 JAaHHBIX B  IIpolEecce
ynpaBjieHus: BojiocHaOxeHuem ropona [loneunka / C.M. Pomanuyk // Hayk. mparmi
JHouHTY. Cucremuuii ananiz ta iHpopMalliifHi T€XHOJOT1ly HayKax Mpo MPUPOIY Ta
cycnuibcTBO/pen. bamkos E.A. —2010. - Ne 1. - C. 133-143.

11.Pomanuyk, C.M. ANTOpUTMBI YIIPaBJICHUS TE€XHOJIOTMYECKUMHU
pexumamu  BojocHaOxkenuss ropogo/ C.M. Pomanuyk// HaykoBi mpari
HouHTY. Cepis «IIpobaemu exonorii» — lonenpk, 2014. — Nel. — C. 98-108

12.Pomanuyk, C.M. Hamnpasnenus pasButus ropoackux ACY TII
BOJIOCHAaOXkeHus: U BoaooTBeneHus (cratbsi) / Pomanuyk C.M. // Haykosi mnparii
HouHTY. Cepia «lndopmartuka, KibepHeTHKa Ta OOYUCTIOBaIbHATEXHIKA» — JIOHEIIBK,
2014. — Nel(19). — C. 131-138

13.Pomanuyk, C.M. UadopmarimonHoe o0ecrnieueHrue HHTEIPUPOBAHHON CUCTEMBI

yIpaBJICHUS TOPOJICKUM X034MCTBOM [TekeT] / C.M. Pomanuyk,
O.H. Caaksan, A.C. Unbenko, A.C. Kpusakun // Marepianu HayK. KOHG.
npod.-Bukiaa. ckiany Joneupkoro yHiBepcuteTy. — T.1: Ilpupomnuui Hayku/pen.

[Ilepuenko B.II., becnanosa C.B. — [lonensk: Ludpora Tunorpadis, 2009. - C. 204 —
209.

14. Pomanuyk, C.M. Pa3paboTka omnbITHOro o0pa3ua  anmapaTHo-
MpPOrpaMMHOrO  KOMILJIEKCa  JKOJIOTMYEeCKoro  MoHuTopuHra  r.Jlomemka — /
C.M. Pomanuyk // Tpynsl MexaynapogHoro HayuyHo-mpakTHUecKOoro cemMmuHapa
«'mapoannamuka u skonorus» /pen. Crynun A.b. — Jonenk: JouHY, 2009. - C. 150
— 156.

15.Pomanuyk, C.M. IIpumenenune MH(OPMAIIMOHHO-aHATUTHYECKUX
CHUCTEM B YyIpaBlieHMH BojocHaOxeHueMm r. Jlonenka (tesucwl)) C.M. Pomanuyk,
Caaksn O.H., Kpupskun A.C. // XII MexayHapogHass Hay4YHO-TEXHHUYECKas
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koH(pepenuuss AC III'TT «[lpompinuieHHass TUApaBIMKAa M MHEBMATHKa». -
Honeuxk, 11-13 okts6ps 2011r.

16. Pomanuyk, C.M. CpaBHUTENbHBIH aHaIW3 TMOrPEMIHOCTEN HN3MEPEHHUS
pa3sIUYHBIMU  METOAAMHU  COJEp)KAaHHMSI PACTBOPEHHOTO KHUCJIOpPOJAa B  CTOYHBIX
Bojax (re3ucel)/ C.M. Pomanuyk, [Twmmnenko J1.B., Unsenko A.C., Kpusskun A.C.//
XII MexayHapoaHas HAYYHO-TEXHUYECKas KOH(epeHIIUs AC IIT'TI
«IIpompbllisieHHas TUApaBIUKa U THeBMaTuKa». - Jlonenk, 11-13 okTsa6ps 2011r.

17. Pomanuyk, C.M. 3aKOHOMEPHOCTH M CTAaTUCTUYECKUE MOJECIU PEKUMOB
paboTHI TOPOJACKHUX BogopacpeneauTeabubix ceteit/ Pomanuyk C.M. // HaykoBi npaiii
HouHTY - Cepis «lnpopmaruka, kibepHeTHKa Ta OOYHMCIIOBAaJbHA TEXHIKa» —
Jonenpk, 2012. — Ne16(204). — C. 208-214

- B APYTUX M3aHUSAX:

18. becnanosa, C.B. ®nyopumerpus xnopopuwmia (UTOIUIAHKTOHA U
Apyrue MeToAbl B MOHUTOpPMHIEe BOJHBIX 00bekTOB JloHOacca. (Te3ucer) /
C.B. becnanoa, C.B. Uydunkuit, C.M. Pomanuyk // B kHure: MOHUTOpPUHT
COCTOSIHUSL W 3arpsA3HEHUs OKpyxKarwiieil cpenbl. OCHOBHBIE pe3yJdbTaThl U MYTH
pazButus. Tesucel noknanoB Bceepoccuiickoid HaywyHoi koH(pepenuuu. DOI'BY
«MHCTUTYT TII00anRHOTO KiIuMara u 3konorun Pocrunpomera u PAH». - 2017. - C.
355-356.

19. . bononoB, H.M. ABTOMaru3upoBaHHasi YCTAHOBKa [JIsi IOBEPKHU
cuetunkoB Bojawl [Tekct]| / H.U. bomono, C.M. Pomanuyk, O.H. Caaksn, A.C.
Wnwvenko // Marepianu MEXIyH. Hayd.-T€XH. KOH(]. «MeTponorus u u3MepuTelbHas
TeXHuKa». — Xappkos, 2010. - C. 110 - 113.

20. Bespalova, S.V. Automated monitoring of ecological state of surface waters
using phytoplankton as bioindicator/ 1/ S.V. Bespalova, S.M. Romanchuk,N.M.
Lyalyuk, D.N. Afanasyev, A.V. Vasilyev //TIpo6iemMbl 3KOJOTUM U OXPaHbI MPUPOIBI
TeXHOTeHHOro pernoHa. - 2011. - Ne 1. - C. 9-24.

JInunpiii  BKIAA couckatenass B nyOuaukaomsax: [1,2] — mocTpoeHsl
MOJEIN PETPECCHUH, NMPOBEICHA OLEHKA CTaTUCTUYECKON 3HAYMMOCTH Mojelnen; [3] —
pa3paboTaHa METOJWKa MpPEIABaApPUTEIBHBIX PACUETOB ONTHYECKOU cucTeMmbl; [4,5] —
pa3paboTka  KOMIUIEKCA  TEXHHUYECKHUX  CPEJICTB; [6] —  TOpemiokKeHa
METOJMKA aHaldu3a JaHHBIX; [7] —TOpemsioKeH alropuTM O0OpabOTKM JaHHBIX
u3meputens; [8] — paccMoTpeH Bompoc ucmnolsib3oBanus dayopumerpa OC-2; [9] —
pa3paboTaHa CTPYKTypa aBTOMaTHU3UPOBAHHON CUCTEMbl MOHUTOpPUHIA W YIPaBICHUS
BojiocHaOxeHueM ropoxa; [10-13] — BwiOpansl Hanpasinenus pazutus ACY TII
BOJIOCHAOXEHUS, pa3padOTaHbl peHIeHUs 10 MOHUTOPUHTY, HWH(GOPMAIIMOHHOMY
00€CTIeUeHUIO M allTOpUTMaM YIIpaBlIeHHs 3TUX cucteM; [14] — pa3paboTaH ONBITHBIN
oOpazer; M3MEpPUTEIBLHOIO KOMIUIeKca; [15] —TpennokeH KOMIUIEKC TEXHHUYECKUX
cpeAcTB; [16] — mpemyiokKEH OMH U3 METOJOB U3MEPEHUS COAECPKAHUSA PACTBOPEHHOTO
KHCIIOpOJa B CTOYHBIX Bojax; [17] — ucciaeqoBaHbl 3aKOHOMEPHOCTU U CTATUCTUYECKUE
MOJICNId PEKUMOB palbOThl BOAOIMPOBOJHBIX ceTed; [18] — mpemsioxkeH KOMILIEKC
TEXHUYECKUX CPEJCTB JUIsl MOHMTOPUHIA BOJHBIX 00bekTOB; [19] — pa3paboran
anroputM o0paboTku wuHbopmanuu npu nosepke; [20] — paszpaboTaH KOMILIEKC
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TEXHUYECKUX CPEJCTB JUISI CHCTEMBbl aBTOMATHYECKOTO MOHHUTOPHWHIA BOJHBIX
00BEKTOB.

AHHOTAIUA

Pomanuyk C. M. PacnpenesienHass ”HGOPMALMOHHO-YIIPABJIAIOIIAA CHCTEMA
peskuMaMu padoThl MYHHMIMIIAJBHON BOJIONPOBOAHOM ceTH - Ha mpaBax pykonucu.

Juccepranys Ha COMCKAaHHWE YYEHOM CTENEHW KaHAHMIaTa TEXHUYECKUX HAyK II0
cneunanbHocTl  05.13.06 — ABTOMaTu3auuss W yOPaBICHUE TEXHOJIOTUYECKUMH
npoleccaMu M MPOU3BOJACTBaMH (1O oTpacisiM) (TexHuueckue Hayku) — ['OYBIIO
«JOHHTY», Joneuk, 2019 r.

Huccepranus nocsiieHa pa3paboTKe TEXHOJIOTUM MOHUTOPUHIA U YIPaBICHUS
BOJIOCHA0XXEHUEM TOPOJOB, KOMIUIEKCA TEXHUYECKUX U MPOTPAMMHBIX CPEACTB
pacnpeneneHHo  MHGOPMAIIMOHHO-YNPABIAIOMIEH CHUCTEMbl pEXUMaMHU  pabOThI
MYHHUIIUTIATBHONW BOJOTPOBOAHON CETH.

B paGore wucciienoBaHbl JKCIUTyaTallMOHHBIE PEXUMBI aBTOMATH3WPOBAHHOMN
cucteM  ynpasienuss — BojocHaOxeHuss (ACYB). Ilonyuena  nuHamMuueckas
mareMaruyeckas mojieab ACYB ¢ MHOXECTBEHHBIMHU 3JIEMEHTAMU PEryJIupOBaHUS.
[lonyuynna  nmanpHediee  pa3BUTHE  TEXHOJOTHS  YIpaBi€HUS  IpolieccaMu
BOJIOCHAOXEHUsI OOJIBIIMX JKUJIBIX MAacCHUBOB, OCHOBaHHas Ha paclo3HABaHUU
BHEIITAaTHBIX PEKUMOB M aBapUIHBIX CUTyaluil. bell co3nan crnenuanbHblii KOMILIEKC
TEXHUYECKUX U  MPOTrpaMMHBIX  CpPEJICTB, HAMNpaBJIECHHBIH HAa  MOBBIIICHUE
adpexkTuBHOCTU U HSKOHOMHUYHOCTU paboTel ACYB. Pa3paborana TeXHOIOTHUSI KOHTPOJIS
PEXKUMOB
paboThl M yHOpaBlIeHUS NPOLECCAMU BOJOCHAOXKEHHSI TOPOJIOB, HCIOJIb3YyIOIIas
ITOPUTMbI MHTEJUIEKTYaIbHOM 00pabOTKU TaHHBIX

Pe3ynbpTaThl MccneqoBaHuN BHEApEHBbI Ha mpeanpustusx BojgocHaOxenus KII
«Jonenkropsogokanany, KII «Xapup3kropBogokaHain», a Takke B y4EOHBINA MpoIlecce
I'OVBIIO « JOHEIIKNI1 HAITMUOHAJIbHBI YHUBEPCUTET».

KaroueBble cjoBa: MOHUTOPUHI, YHpPaBICHUE, BOJOPACIPEACIUTEIbHAS
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ABSTRACT
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The research paper is devoted to the development of technology for
monitoring and managing the cities’ water supply, a set of hardware and software for a
distributed information management system by the operating modes of the municipal
water supply network.

The operational modes of automated water supply control systems (AWSCS) are
investigated in the research. The dynamic mathematical model of an AWSCS with
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multiple control elements is obtained. The technology for controlling the water supply
processes of large residential areas, based on the recognition of emergency conditions
and emergency situations, has been further developed.

A special set of hardware and software was created aimed at efficiency and
effectivity upgrading of the AWSCS. A technology has been developed for
monitoring operating modes and managing water supply processes in cities, using
intelligent data processing algorithms.

The research results are integrated at water agencies such as KP
"Donetsk-utilities", KP "Khartsyzsk-utilities" and in educational process of
«DONETSK NATIONAL UNIVERSITY ».

Keywords: monitoring, management, water distribution system, analytics system,
modem, controller, time series, recession.



