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AHHOTAIINA

K wMarucrepckoii auccepraijui AHaiu3 W MaTeMaTUueCcKoe Mo/elMpoBaHHe TapKOBOUHOM
MHGPaCTPYKTYpbl B MyHULMNUM KulliMHEB, BbINOMHeHHON MHOM, MapuHoii [laciapb, B marucrparype
UTM (FCIM) o nporpamme «H(pOPMaIIMOHHBIE TEXHOJIOTHH it Ou3Heca» (mun. Chisinau).

PaboTa BK/IIOUaeT: BBeJieHUE, 5 TJ1aB, BBIBO/BI U PEKOMeH/aly, OMOIMorpaduio U MpUIOKeHUsI.
B rnaBe 1 mocBsiilieHHOM aHa/KM3y TIPeIMeTHOM 00/1aCTH pacCMaTpPUBAIOTCs MPUUMHBI POCTa aBTOMapKa U
ero B/IMsSIHUE Ha TOPO/ICKYI0 MOOMIBHOCTB, TIPOOKH, TAPKOBOYHOE /laB/ieHre U 3Kosiorndeckre 3¢ (heKThI.
B rnaBe 2 mpejcTaB/ieH aHa/iW3 OMbITa APYTUX TOPOZOB IO YIpaB/eHHI0 TpahUKOM U MapKOBKOW. B
rjaBe 3 HMCCaelyeTcss cuTyaiusi B KumivHEBe: 30HbBI HaubOosblero Tpaduka, TMPOOOK U JeduruTa
MapKOBKH, a TaKXe CBSi3b C JKOJOTMUeCKUMU pHCKaMu. B riaBe 4 rmipejcTaB/ieHa MaTeMaTHyeckast
Mo/leslb, OMMCHIBAIOLasi POCT aBTOMapKa, TPAHCIIOPTHYK Harpy3kKy, [apKOBOYHOe [aBjeHWe U
9KOJIOTUUEeCKHe TI0Ka3aTe/ld U TI03BOJISIIONIasi TIPOBOAUTL ClieHapHOe MofenupoBaHve. B rnaBe 5
Tipe/i/ioXKeHbl  pelieHuss A KuiliiHEBa: opraHu3aliOHHbIe Mepbl, TapKOBOYHAsl TOJIUTHKA,
HCTI0/Tb30BaHte pPe3epBHBIX TEPPUTOPHUM U yJIydllleHHe CBI3HOCTU y/IAYHOW CeTH.

Llens viccnejoBaHMs — TIPOAHATM3UPOBaTh BMSHYAE POCTa uuc/ia aBToMoousielt B KuivHéBe Ha
TpaUK, TIAPKOBKY W 3KOJIOTHI0O M 00OCHOBAaTb KOMILIEKC peIlleHWd, HarpaB/JeHHbIX Ha CHIDKEHHe
HEeraTUBHBIX TTOC/Ie/[CTBUM U TIOBBIIIIEHWE YCTOMUYMBOCTH FOPOZCKON MOOMTBHOCTH.

OcHOBHBIE 3aflaui: aHa/IU3 JIUTEPATypbl U OMbITa APYTHUX TOpO/OB; (HhOPMHUPOBAHUE CHUCTEMBI
ToKa3artesieid [ijisi OLIEHKH TIeperpy3KH, MapKOBOUHOTO ZaB/IEHUS] U IKOJIOTHUecKuX 3¢deKkToB; cOop u
TIPOCTPAHCTBEHHBIN aHa/M3 JIaHHbBIX; BbilesieHre TpobeMHbIX 30H KuinnHéBa; pa3paboTKa maketa Mep
1o TpaduKy U TapKoBKe; MOCTPOeHHe MaTeMaTUueCKOW MOJenu U OljeHKa ClieHapueB; (popMupoBaHUe
peKoMeH/IaLui.

[Togxos, peanw3oBaHHBIM B paboTe, 3aKk/IOUaeTCss B pPacCMOTpeHUM TpobseMbl He Kak
COBOKYITHOCTH Pa3pO3HEHHBIX SIBJIEHUM, a KakK Moc/e/[0BaTe/IbHOM MPUUUHHO-C/Ie[ICTBEHHOMN 11eTI0YKH, B
KOTOPOU POCT aBTOIapKa MPUBOJUT K YBeJIMUEHUIO TPAHCIIOPTHOM HAarpy3Ky U MapKOBOUHOTO JaB/IeHUS,
YTO, B CBOIO 0Uepe/ib, BLI3bIBAET MPOOKU 1 YCUTUBAET IKOJIOTHUeCKHe MOC/IeJCTBUS.

HayuHo-rpakTruecKasi 3HaUMMOCTb paboThl COCTOUT B O0ObeJMHEHUH M3MEePHUMbBIX TOKa3aTese,
MaTeMaTUueCKOro Mo/ie/TMpOBaHus U CLIeHApHOTO TI0JX0/a //1s1 TIO/Jiep)KKX pellieHri Ha OCHOBe JaHHbIX

" aJalTalluy rpeajidraéMbIX Mep K YC/IOBUAM Kuinéra.



REZUMAT

La teza de master Analiza si modelarea matematica a infrastructurii de parcare in municipiul
Chisindu, elaboratda de mine, Marina Paslari, in cadrul studiilor de master la UTM (FCIM), programul
, Tehnologii informationale pentru afaceri” (mun. Chisinau).

Lucrarea include: introducere, 5 capitole, concluzii si recomandari, bibliografie si anexe. in
capitolul 1, dedicat analizei domeniului de studiu, sunt examinate cauzele cresterii parcului auto si
influenta acestuia asupra mobilitatii urbane, ambuteiajelor, presiunii asupra parcarilor si efectelor
ecologice. In capitolul 2 este prezentatd analiza experientei altor orase in gestionarea traficului si a
parcarilor. In capitolul 3 este cercetata situatia din Chisindu: zonele cu trafic intens, cu ambuteiaje si cu
deficit de locuri de parcare, precum si legitura acestora cu riscurile ecologice. In capitolul 4 este prezentat
un model matematic care descrie cresterea parcului auto, incarcarea retelei de transport, presiunea asupra
parcarilor si indicatorii ecologici si care permite realizarea modelarii scenariale. In capitolul 5 sunt
propuse solutii pentru Chisinau: masuri organizatorice, politici de parcare, valorificarea terenurilor de
rezerva si Tmbunatatirea conectivitatii retelei stradale.

Scopul cercetarii consta in analiza influentei cresterii numarului de automobile in Chisinau asupra
traficului, parcdrii si mediului si In argumentarea unui complex de solutii orientate spre reducerea
consecintelor negative si cresterea sustenabilitatii mobilitatii urbane.

Obiectivele principale sunt: analiza literaturii de specialitate si a experientei altor orase; formarea
unui sistem de indicatori pentru evaluarea suprasolicitarii retelei, a presiunii asupra parcarilor si a
efectelor ecologice; colectarea si analiza spatiala a datelor; identificarea zonelor problematice din
Chisindu; elaborarea unui pachet de masuri privind traficul si parcarea; construirea modelului matematic
si evaluarea scenariilor; formularea recomandarilor.

Abordarea realizata in cadrul lucrarii consta in examinarea problemei nu ca o suma de fenomene
disparate, ci ca un lant cauzal succesiv, In care cresterea parcului auto conduce la sporirea Incarcarii
retelei de transport si a presiunii asupra parcarilor, ceea ce, la randul sdu, genereaza ambuteiaje si
accentueaza consecintele ecologice.

Semnificatia stiintifico-practica a lucrarii consta in integrarea indicatorilor masurabili, a modelarii
matematice si a abordarii scenariale pentru sustinerea deciziilor bazate pe date si adaptarea masurilor

propuse la conditiile municipiului Chisindu.



ABSTRACT

To the master’s thesis Analysis and Mathematical Modelling of Parking Infrastructure in the
Municipality of Chisinau, prepared by me, Marina Paslari, within the Master’s programme at UTM
(FCIM), “Information Technologies for Business” (Chisinau municipality).

The thesis includes: introduction, 5 chapters, conclusions and recommendations, bibliography, and
appendices. Chapter 1, devoted to the analysis of the subject area, examines the causes of vehicle fleet
growth and its impact on urban mobility, congestion, parking pressure, and environmental effects.
Chapter 2 presents an analysis of the experience of other cities in traffic and parking management.
Chapter 3 investigates the situation in Chisinau: the areas with the highest traffic intensity, congestion,
and parking shortages, as well as their connection with environmental risks. Chapter 4 presents a
mathematical model describing vehicle fleet growth, transport load, parking pressure, and environmental
indicators, which makes it possible to perform scenario-based modelling. Chapter 5 proposes solutions for
Chisinau: organisational measures, parking policy, the use of reserve urban territories, and the
improvement of street network connectivity.

The aim of the research is to analyse the impact of the growing number of cars in Chisindu on
traffic, parking, and the environment, and to justify a set of solutions aimed at reducing negative
consequences and increasing the sustainability of urban mobility.

The main objectives are: to analyse the literature and the experience of other cities; to develop a
system of indicators for assessing network overload, parking pressure, and environmental effects; to
collect and spatially analyse data; to identify problem areas in Chisinau; to develop a package of
measures for traffic and parking; to build a mathematical model and evaluate scenarios; and to formulate
recommendations.

The approach implemented in this thesis consists in considering the problem not as a set of
isolated phenomena, but as a sequential cause-and-effect chain in which the growth of the vehicle fleet
leads to an increase in transport load and parking pressure, which, in turn, causes congestion and
intensifies environmental consequences.

The scientific and practical significance of the thesis lies in the integration of measurable
indicators, mathematical modelling, and a scenario-based approach to support data-driven decision-

making and to adapt the proposed measures to the conditions of Chisinau.
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BBEJEHUE

PocT Ko/iMyecTBa TPAHCIIOPTHBIX CpeACTB B KUIIMHEBE yKe [JaBHO SIBISeTCs (HaKTOpPOM,
B/IMSIIOIIME Ha TIOBCEJHEBHYIO TOPOJCKYIO CPeAly U €KeAHEBHYIO PYTHHY TPAKTUYEeCKHd BCEX I'Pak[aH.
ITpoOKY MOCTENIEHHO CTAHOBSITCS YACThIO )KU3HH, U TTOMCK TTAPKOBOUHOT'O MeCTa BCE yallle TpeBpaliaeTcs
B PYTHHHYIO YaCTh TMOE3/IKH He TOJILKO B IIeHTPaJbHON YaCTH ropo/ia, HO M B >KUJ/IbIX KBapTasiaX, PAOM C
JoMOM. Bogutenu ponro emyT Ha HM3KOM CKOPOCTHM, MWIYT TAapKOBKHM W OCTAHABIMBAIOTCS B
HerpeJyCMOTPEHHBIX MeCTaX, M W3-3a 3TOTO MOBbIIIAsi HAarpy3Ky Ha TOPO/CKYIO Cpelly. ITO CKa3bIBaeTCs
Ha KomdopTe nepe/iBrKeHus], 6e30MaCHOCTH, KaueCTBe BO3/[yXa U yPOBHE LIyMa.

Bosbiie aBTOMOOUMIEH, Oosbllle Tpaduka U TMPOOOK, CHIbHEe MMapKOBOYHOE [aBJeHHEe W Kak
pe3y/bTaT TMOJyuaeTcsl MOTepsi BPEMEHH, TIOBBILIEHHBIN YPOBEeHb CTpecca, KOH(MIMKTBI BO JIBOpPAax W Ha
y/IUIaX, a TaKKe YXy/IIeHWe YCAOBUM [isf TIelIexXoJ0B W OOIIeCTBEHHOro TpaHCropTa. IIpu 3ToM
MPOCTOe pacIIMpPeHHe JIOpOTH WU 7l00aB/ieHHe OT/AebHBIX TAapKOBOUHBIX MECT He MOXKeT [aTh
JKeJlaeMOro pe3ysibTara, TOCKOJIBKY pa3Mep ropofia OrpaHWYeH, a CIPOC Ha aBTOMOOWIIN TIPOZO/DKAeT
pactu. IloaTroMy B faHHOUW paboTe He TOJILKO OMMCAHA CYIECTBYOLAsi CUTyallMsi, HO W TIpeJJioyKeHa
MaTeMaTh4ecKass MO/eJlb, OCHOBAaHHAas Ha HW3MEPUMBbIX JIaHHbIX M [JOCTYMHBIX T[OKa3aTessx. OTa
MaTeMaTHuecKasi MOZie/b T03BOJIsIeT BU3yaIM3UPOBaTh MOC/eCTBUS U TPUHUMATh 00/iee 000CHOBAHHbBIE
pelleHusl.

[laHHasi TemMa akTya/JbHa TaK KakK COBPEMEHHOE YIIpaB/ieHHWe TOpPOJCKOM MOOWIBHOCTBIO BCE B
OoJbILIEN CTereHU OMMPAeTCs Ha IM(POBbIE WHCTPYMEHThI, aHA/IM3 JAAaHHBIX W MO/, MO3BOJISIOIIEe
JieslaTh KaueCTBeHHbIe TIPOTHO3bl. Moel 1iefbl0 siB/isieTCss COOp Y WHTerpalysi AaHHBIX W3 pa3HbIX
WUCTOYHHMKOB, WX CTPYKTYpUpDOBaHWe, aHamu3 W 00OCHOBaHWe BbIOOpa Haubosiee 3(PGHeKTUBHBIX
crieHapueB. Takol MOAXO[ TMO3BOJISIET MEPEUTH OT 00Iero omuvcaHusi MpobseMbl K Oojiee TOUHOMY
TIOHUMAaHWIO NTPUYMH MEePErpy30K, U KaKue Mepbl CIIOCOOHBI 1aTh HarboJsiee YCTOHUUBBIN 3 eKT.

Llesb vccieoBaHus - TPOAHATM3UPOBATh TIPUYMHBI POCTA aBTOMapka B KUIMHEBe, ero BUsSHUE
Ha TpaduK, MPOOKU M 3KOJIOTHIO, a TaKKe 000CHOBAaTh KOMILIEKC OpPTaHU3aI[MOHHBIX W 1TU(POBLIX Mep
JJ1s1 CHIDKEHHSI HeraTUBHBIX TI0C/IeICTBU.

OOBEKT HCC/IeOBaHUS - TPAHCIIOPTHAs CUCTEMA U TOPOJCKasi MOOWUIBHOCTb MYHHLIATIHS
Kuiimnés.

[TpeameT ucc/iefioBaHUS - BAMSHWE POCTA aBTOMApKa Ha MPOOKH, MapKOBOYHOE [aBjieHHWe U
9KOJIOTHUECKHE TIOTEPH, a TaKXKe METOZbl YIpaB/Je€HUs 3TUMH 3(PQeKTaMd Ha OCHOBE [aHHBIX U
1M (PPOBLIX UHCTPYMEHTOB.

T'unoTe3a UCCIe0BaHUS - TIPU POCTE aBTOMAPKa U OrPAaHUUEHHBIX BO3MOXKHOCTSIX Y/IUUHOW CETH

Y TapKOBOYHOTO TPOCTPAHCTBA YCWIMBAIOTCS TPOOKM M 3KOJIOTHMUecKas Harpyska. B To ke Bpemsi



MmoAxo/Jbl, OCHOBaHHbIE€ Ha JdHHbIX U MeTO[daX NCKYCCTBEHHOI'O MHTEJ/IJIEKTa, BK/IFOUasd IMMPOrHO03MPOBdHHE,

BbISIBJIEHHE TIATTePHOB U CIIeHApHYIO OLIEHKY, TI03BOJISIFOT O0jiee TOYHO BbIOMpAaTh MephI yTpaB/ieHus U

,ELO6I/IBaTI:CH pe3y/bTaTa 6e3 MOCTOSIHHOI'O paciopeHus IMpoOCTPAHCTBA T10 aBTOMOOW/IN.

151 MOCTVKeHWsI TIOCTaBIEHHOM 1iesid B paboTe pelaroTcst Caeyoliye 3a/jaum:

aHasM3 OTIbITa JPYTUX TOPOJOB B 00/1aCTH yrpaB/ieHusl TpaUKOM 1 TapKOBKOM;
¢dopMrpoBaHre TIOKasaTesed, TIO3BOJISIONIEM OLIEHMBATH TPAHCIIOPTHYIO T€PerpysKy,
MapKOBOUHOE /laB/ieHWe U 9KOoruyeckue 3peKTh;

cbop, MOAroTOBKa M CTPYKTypHUPOBaHUe JAHHBIX W3 OTKPBITHIX UCTOYHUKOB C TMOC/IeYHOIIUM
aHaM30M;

BbIsIB/IeHHe TTPo0OIeMHBIX 30H KMIIMHEBA M TUTIOBBIX ClLieHApHEB, B KOTOPBHIX POCT aBTOMapKa
HaunboJiee CyI[eCTBEHHO YCUIMBAET MPOOKU U epUIUT TTapKOBOUHBIX MECT;

MIOCTPOeHNe MaTeMaTH4yeCcKOW MoJiesiv, OTpaykarolliell B3auMOCBSI3b MeX/ly POCTOM aBTOIlapKa,
TPaHCIIOPTHOM Harpy3KoM, MapKOBOYHBIM /IaB/IeHHeM U 9KOJIOTMUeCKUMU 110Ka3aTesiMy;
pa3paboTka ¥ O0OOCHOBaHMI peIleHWH /s TOpoAa, BK/IOUasi Mephbl 0 YIpPaB/IeHUIO
MapKOBKOM,  DPa3BUTHIO  TlepexBaThiBalolLleil  MHQPaCTPyKTypbl, COBEpIIEHCTBOBAHUIO
yTIpaBJ/ieHUs1 TPAHCIIOPTHBIMH ITOTOKaMU U CHUYK@HUIO TPAHCIIOPTHOT'O CIIPOCa;

OLleHKa ClieHapueB BHeJpeHUs IIpeJJiaraeMbiX pelleHuid ¥ (OpPMHPOBaHHE TMPAKTUYeCKHX

peKOMeH/al1H.
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