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GPS-MOHITOPHHI 3A 350POM BIAXOAIB CIIEHHABTOMOBLJISIMH —
CMITTEBO3AMHU

B ocranHi poku B MicTax YKpaiHH CHOCTEPIraeThCsi 3arOCTPEHHs MPOOJIEeMU YTBOPEHHS, HAKOMUYEHHS 1
30UpaHHs] MHOXKHHHU PI3HOMaHITHHX €KOJIOTIYHO HeOe3rneyHuX BiaxoaiB mpomucioBoro [1, 2] i moOyroBoro
xapakTtepy [3, 4].

Bapro 3ayBaxxuTH, 10 0COOIMBOCTMHU Y KpalHU € HU3bKA KYJIbTYpa HOBOKEHHS CYCIIUILCTBA 3 TBEPAUMH
MoOyTOBUMH BiJIXOJaMH, BIJICYTHICTh OOTPYHTOBAHO PO3TAIIOBAHUX MiCIlb PO3AIJIBHOTO TXHHOTO 30MpaHHS Ta,
30KpeMa, BiJCYTHICTh METOJUYHOI0 OOIPYHTYBaHHs JO MOOYIOBH CHUCTEMH 30MpPaHHS TBEPAUX MOOYTOBUX
BiIXOiB, II0 POOWTH aKTyaIbHUM 3aBIaHHIM (OPMYBAHHS IIPOCTOPOBOI CTPYKTYPH MEPEXi IXHBOTO 300py Ta
PO3BUTKY CYIyTHHKOBOTO MOHITOPHHTY 32 300pOM BiZXOMiB. 3 ypaxyBaHHSIM TOTO, IO €IEMEHTAMH MEpexi €
MYHKTH 30MpaHHS TBEpAMX MOOYTOBHX BIAXOMIB Pi3HOrO OOCATY, MapIIpyTH BUBE3EHHA, a TaKOXX HHU3BKI
PI3HOIDIAHOBI BHUMOTH, IO BHCYBAIOTHCS JIO MICI[b pO3TAlIyBaHHS ITYHKTIB, TO 3aBHaHHSA (O pPMyBaHHSI
MIPOCTOPOBOI CTPYKTYPH Mepexi 300py TBepauX MoOYTOBHUX BiAXO[iB HAOyBa€ 03HAK CHCTEMHOCTI, IO Y CBOIO
Yepry BUMarae OrepaTuBHOTO KOHTPOJTIO 3a CIIEIaBTOMOOUISIMI — cMiTTeBO3amu [5-8].

Bimomo, mo Binx 15% manmBa, sKke OTPUMYIOTHCS MiAIPHEMCTBAMH, IO 3aiMArOTHCSI BUBE3CHHSIM BilIXOiB,
BHUKOPHCTOBYIOThCS HE 3a mpu3HadeHHsM. Came TOMy B MicTax 3 PO3BHHEHHM CIIEIIaBTOTOCIIOAAPCTBOM iCHYE
rocrpa npoosiema, MoB'si3aHa 3 opraxizaliero poooT cMiTTeB03iB. CripaBa B TOMY, III0 BOAII 4acTO TPilIaTh THUM,
10 POOJIATH 37MB MAJIHMBA, IO HECe MPsAMi 30MTKH KOMYHAILHUM CITy>kOaMm. A 3abe3rnedyBaTi KOHTPOJIb poOoTH
TPAHCTIIOPTY YacoM OyBae HEMOXKIIMBO, OCKUIBKH 3arajibHa MPOTSIKHICTh PeHCy TUTBKU OJTHOTO CMITTEBO3a MOXKE
CTaHOBUTH COTHI KIJIOMETpPiB B JIeHb 1 TOMY BUTpara MaJiBa 3IMIIAETHCS HEBpaxoBaHUMHU. KpiMm 1poro icHye
1€ psii MOMEHTIB, SIKI HEIaTHBHO MO3HAYAIOTHCS HA POOOTI CMITTEBO3IB, JI0 HUX MOXKHA BiJHECTH, HAIPUKIIA],
a0o 3apoOiTKM BOJIEM Ha CTOPOHi, ab0 eJleMeHTapHI IPOIYCKM TOYOK 3 KOHTeiHHepamu. Bci mi mpobGiemu
30aTHUHA BUPIMIMTH MOHITOpPUHT. Ake TUTbkn GPS cre)keHHS 103BONMTH B pealbHOMY Haci 3[iHCHIOBATH
KOHTPOJIb POOOTH CMITTEBO3a, a CaMe 3/1HCHIOBATH KOHTPOJb MapHIPyTy, IIBUJIKOCTI, 1 KOHTPOJIb BUTPATH
naymmBa. PazoM 3 ThM MoykHa Oyne moOaunTH, 1€ 1 KOJIM CMITTEBO30M OYyB 3aBaHT)KEHHH KOHTEHHED, B IKOMY
HaKoIMYeHi TBepAi moOyToBi Biaxoau. Bee me roBoputs mpo te, mo GPS Monitopunr Oyne Bkpaidl KOpUCHHNA
JUISL CITy’K0, IO 3aliMaroThCs MPUOMPAHHSAM MiCTa, OCKIJIBKH CYITYTHHKOBE CTEXKEHHS 37aTHE pi3KO MiTH IM Ha
Kopucth. s B3aeMosii eneMeHTiB, 1m0 OepyTh ydacTh y TOPOKHBOMY pyci (TpaHCIIOpPTHI 3aco0H, JOPOKHI
3HAaKH, CBITIO(OPH, CUCTEMH KOHTPOJIO i OE3NEeKH TOIIO0) BUKOPHCTOBYIOTHCS CTiIIBHUKOBI Mepexi 3G, 4G,
LTE, 6e3apoToBi TexHooTii niepenaui qanux Taki sik: Wi-Fi, Bluetooth, LoRa, NB-IoT, pi3ui Moy i qaTyuky,
Hanpukiaa, RFID, GPS / TJIOHACC Ta iHmi. Y BEJIMKMX HACEIEHHX MYHKTaX Ba)KIIMBO BHKOHYBAaTH IJIaH
BUBE3E€HHS BIiJXOJIB BUaCHO i HamaHHs skicHimux mocayr [9, 10]. IIi mpoGieMu MOKIMBO BHPIIIK 3a
JIOTIOMOTOI0 CyJacHUX €JIEKTPOHHUX TEXHOJIOTiH, 30KpeMa CYNyTHHKOBOTO MOHITOPHHTY, SIKHH IIUPOKO
BUKOPHCTOBYETHCS B 0araThOX rajy3six JIOJChKOT isSUTbHOCTI.

[TpakTuHO BCi KOMMaHII, sIKi MalOTh MapK TPAHCIOPTHUX 3acO0iB HAMAraroThCs 3/1IHCHIOBATH KOHTPOJb 32
BCIM, L0 TIOB'SI3aHO 3 €KCIUTyaTaliero aBToMoOimiB. [lepenik Toro, mo Moxe 3a4inatd NOIIOHUI KOHTPOJIb,
JOCHUTb BeMUKUi. OCHOBHI MOXJIMBOCTI CUCTEM MOHITOPUHI'Y CMITTEBO3IB:

- Kontpous nammBa. Bynb-sika TpaHCIIOpTHA KOMIIaHis 3 BIIEBHEHICTIO MOXKE CKa3aTH, 1110 OJIHIEI0 3 HAHOLIbII
BUTPaTHUX YacTHH Ui Hel € BUTpara manuBa. IligBuINeHi BUTpaTH MajMBa MOXYTh OyTH BHKJIMKaHI JBOMa
OCHOBHMUMH MpUYMHaMH: ab0 TOPYLICHHSM eKCIUTyaTalii TpaHCIOPTHOro 3aco0y, abo HemoOpOCOBICHUMHU
MaHINyJISIisIMA BOJIs1 200 THIIHMX 0Ci0 3 00CIYrOBYIOUOTO IEPCOHAITY.

- KoHTponb (yHKIIOHATEHUX BY3JB TPAHCHIOPTHOTO 3aco0y. CucTeMa MOHITOPHHTY J03BOJISIE 3I1HCHIOBATH
KOHTPOJIb (DYHKIIIOHAIbHUX BY3JIiB TPaHCHOPTHOTO 3aco0y: BIAKPHUTTS 1 3aKPUTTS BAHTAXKHOTO BIJACIKY, AaHi
TaxoMeTpa, aKceJepallis, eKCTPEeHe TalbMyBaHH.

- brokyBanns nBuryHa. Cuctema GPS MOHITOpHHTY 03BOJISIE BiianeHO OJOKYBaTH TPAHCIIOPTHHMA 3acid y
pasi BuUKpageHHs a0o0 iHIIOT MO3aITaTHOT CUTYaITii.

- JIBocTOpOHHI# Ton0oCcOBUI 3B'130K. Bomiit TpaHcmopTHOTO 3aco0y 3 BcTaHOBiIeHMM obOmamHanHAM GPS
MOHITOPHHTY MOXe€ 3I1iCHIOBATH JBOCTOPOHHIN TOJOCOBHIL 3B'SI30K 3 TUCTIETIECPOM.

AHami3 JmiTepaTypHHUX KEpeT MOKa3aB, M0 TUTBKK i3 BUKOPUCTAHHSAM CYJaCHHUX TEXHOJOTiH MOHITOPWHTY,
TPECYBAHHS Ta MOKJIMBICTH iX 3aCTOCYBaHHS B TEXHIIl st 30MpaHHs, TpaHcrnopryBanas [11-14] i mepepoOku
TBEpPIUX IOOYTOBHX BiIXOIiB I03BOJIsIE 3a0e3eunTh eeKTHBHE iXHe 30upanus [15-17].



CrarTi BUTpaT y CIyKO KOMYHQJIHLHOTO TOCHOJApCTBA JOCHTh BEJIMKI — BIIYYTHOIO iX YacTHHOIO €
YTPUMaHHS 1 eKCIUTyaTalisl epecyBHOI TEXHIKHM (CMITTEBO3iB). [yt TOro, MO0 CKOPOTUTH HEMOTPiOHI BUTPATH 1
30UIPIIMTH  IJIbOBE BUKOPHUCTAHHS, TOHU3MBLIM BHTpPaTH Ha TaJMBHO-MAacTWJIBbHI Marepianu i
TEX00CIyroByBaHHS HEOOXIJHO ONTHMI3yBaTH EKCILTyaTallil0 CMITTEBO3IB, a I[LOTO MOKHA JIOCSITTH 3aBISKU
BIpoBapkeHHI0 cucteMu GPS MoHITOpUHTY 11151 CITyKO BHBE3€HHS TBEPAMX MO0 YTOBUX BiJIXO/IB.

B pesynprari onTMMmizaiii TpaHCIIOPTHUX 3acO0IB Ta IHIIOT CMITTE€30MPaNbHOI TEXHIKH 3a JOTOMOTO0
BrpoBapkeHHs] GPS MOHITOPHHTY B CErMEHTI KOMYHAILHOT'O TOCIOIAPCTBA, € MOXKIIMBICTb:

OtpumyBaTH y Oynb-sikuii yac iHopMallito Mpo JidCHE Miclie pO3TallyBaHHS TEXHIKH.
3HaTH JOCTOBIPHO NIPO BUTPATY MaJBHOTO.

[TiABUIIUTH ONITUMAIBHO AUCIUILIIHY BOIIIB.

L{inKOM 1 TOBHICTIO YHEMOXJIMBUTH HELIbOBE BUKOPUCTAHHS TEXHIKH.

Martu MOXKJIBICTh ONIEPaTHUBHOT /:mcnequpmaui'l' Ha MiJIKOHTPOJILHOMY TPaHCHOPTI.

. YHUKHYTH [103aILIaHOBOTO TPOCTOIO TEXHIKH 3 Ti€l a00 1HIIOT IPHUYMHHL.

OCHOBHHM HeponikoM GPS MoHiTOpHHTY B yKpaiHCBKHX KOMYHaJIbHUX FOCMOAPCTBAX € JIOCHTh BHCOKA
BapTICTh IX BIPOBAKEHHSA Ta o0OcayroByBaHHA. Jlnst skicHOI po0OTH TakMX CHCTeM HEOOXimHi
BHUCOKOKBaITi(hikOBaHI creriaimicty, ski 3a0e3nedyBaTUMyTh iX HajAilHy po0OOTYy, IO MOTpPeOye I0JATKOBHX
3aTpar Ha OH]I 3apOOITHOT TTATH.

Jns BupimeHHS TpoOeMH IHUCTAaHIIHHOTO KOHTPOJIO 33 CMITTE30HMPaTbHOI0 TEXHIKOI, iICHYE JEKilTbKa
BapiaHTIB:

1. YcranoBka cucremu GPSM ©6e3 nmatumka piBHA mamuBa. J[03BOJII€ TPOKOHTPOJIIOBATH MAapIIPYT,
MPOTJISIHYTH B 3BITI rpadik MPOXOHKEHHS YCIX KOHTPOJBHUX TOYOK BHUBE3CHHS TBEPIHMX MOOYTOBHX BIAXOIIB
(3a3maznerigp Big3HAYAIOTHCS IyHKTH, 1€ aBTOMOOINb OBHHEH 3a0patu cMiTTs). KpiM TOT0, MOXKIIMBO 3a/1aTH B
NporpaMy HOPMH BUTpaTH najuBa. CHCTeMa aBTOMATHYHO Nepepaxye NPOHICHNH KUTOMETPaX B JITPH.

2. YCcTaHOBKa CHCTEMH MOHITOPHHTY TPAHCIOPTY 3 MIAKIIOYEHHSM 10 OoproBoro komm'rorepa. Lls
TEXHOJIOTiS JO3BOJISIE AUCTAHIIHHO B PEXKUMi OH-JIAWH OTPHIMYBATH JIaHi PO PiBEHH MAJMBA 3TiTHO 3 JAHUMHU
IITaTHOTO JaT4YWKa, 3aralbHill BUTpaTi manmBa, poOOTI JONATKOBHX arperariB (3aBaHTaKeHHI KOHTEHHeEpa,
KUTBKOCTI 3aBaHTAXXCHUX KOHTEHHEPIB), TOIIIO.

MoHTaX BHCOKOTOYHHMX MAaTYMKIB PiBHSA manmBa pazoMm 3 cuctemolo GPSM — me HaiOinpm TouHMA i
HEIOPOTHI 3 ICHYIOUMX METOJiB 00Ky i KoHTpoiro mamwBa. 1o 103BoJIsIE KOHTPOIIOBATH 3JIMBH 1 3alpPaBKH
TajiMBa, OTPUMYIOUYH 3pY4Hi 3BiTH B €IIE€KTPOHHOMY BUTJISI.

OCHOBHI BUMOTH JJIs BIPOBA)KCHHSI CHCTEM BiJICJIi IKOBYBaHHS CMIiTTE€BO3iB TaKi [18]:

- GPS monymi;

- JaTYMKH BHUIKOCTI TPaHCIIOPTHOT'O 3ac00y;

- HasIBHICTP 3’ €THAHHS TPAHCTIOPTHOT'O 3aC00Y 3 MEpEeXKeIo IHTEpHET;

- aTa-TIeHTpH I 00poOKu iHdopMmarii;

- HassBHICTb 3’ €THAHHA 3 MEPEXKEI0 IHTEPHET Ha TPAHCIIOPTHHUX 3YIHUHKAX.

Bapianr 0110Kk-cxemu npuiany, Sikuii 0yne BCTaHOBJIEHHH Ha CMITTEBO3 ITpeCTaBlIeHUH Ha prc. 1.
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Pucynoxk 1 — biiok cxema npunany Asst BiJIC/iIKOBYBaHHS CMITTEBO3IB

BaxJMBUMH KOMIOHEHTAMH 1HTEJIEKTYalbHOT 1HQOPMAIIHHOI cucTeMu € MikpokoHTposuiep, GPS moayib,
monyis loT.

GPS Mozynb BUKOPUCTOBYETHCS JISI BU3HAYCHHS MOTOYHOrO MICIIE3HAXOJKEHHsI CMITTEBO3a. [H(popMariis
Bix moxyns GPS HagcuiaeTscsi KOHTPOIEPY, KA BUBOAWUTH JaHi PO Yac Ta MiCIe3HAXOKEHHS Ha eKpaH,
BCTaHOBJICHHI Ha CMIiTTeBO3i Ta Monymo loT, skuii Hamcwiae OTpUMaHi NaHi 10 BiAmalIeHOTO cepBepy It
TOTaJIBIIO0T IXHBOT OOPOOKH.



BucnoBku. TakuM 4MHOM, 3aCTOCYBaHHSI CY4aCHHX CHCTEM CYITYTHHKOBOTO MOHITOpPHHIY, 30kpema GPS-
MOHITOPHHTY I03BOJISIE 3I1MCHIOBAaTH €()EKTHBHUI KOHTPOJIH 3a 300pOM 1 BHBE3EHHSM TBEPAUX IMOOYTOBHX
BimxomiB. IlepeBar 3acTocyBaHHS TaKUX CHUCTEM Oe3Jid, 0COOJHMBO i3 PO3BUTKOM CYY4aCHOTO iH(OPMAIIHHOTO
CYCITUILCTBA, KOJIM HE TIIbKA KOMYHAJbHI MiIPHEMCTBA, a i KOKEH IPOMaIsTHUH 3MOKe MaTH iH(OPMAILIiIo ITpo
BUBE3CHHS TBEPIMX NOOYTOBHX BIJXOJIB i mMepeMilleHHs] cMiTTeBO3iB. OCHOBHUM HEHOJIKOM TaKHX CHUCTEM,
0COOJIMBO JJIs1 YKPATHCHKOT EKOHOMIKH € CKJIaTHOIIII 13 BIPOBAXKEHHSM 1 SKCIUTyaTaIli€ero.
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