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Po3rnsiHyTo MeToaM OWIHKH SIKOCTI MepeBe3eHb MACAKUPIB HA OCHOBI peryJsipHocTi
pPyxy. 3anponoHOBaHO cNOCI0 OLIHKM pPeryJsipHOCTI pyXy Ha MapuIpyTi Ha OCHOBI 3icTaB/ieHHSA
GPS-nanux po6oTu TpaHCHOPTHUX 3ac00iB HA MApHIPYTi Ta JaHUX ONMUTYBaHb MACAXKHUPIB.
Po3pobiaeno nporpamy, ika 1acTh 3MOTy NepeBipUTH CIPUAHATTS MACAKUPAMH PeryJsipHicTh
Po0OTH MapLIPYTY.

KarouoBi ciaoBa: iHTepBan pyxy, pery/jsipHicTb pyXy, aBTOOycHa 3yNUHKA, AKICTb
TPAHCIIOPTHOTO 00CTYTOBYBAHHS.

The evaluation methods of quality assessment in transport services were reviewed based
of movement regularity. The method of appreciation of movement regularity was offered
based of comparison GPS data and date of passenger’'s survey. The program was designed.
This program will makeit possible perception movement regularity of passenger’s.

Key words: timeinterval, movement regularity, bus stop, quality in transport services.

IMocTtanoBka mpodaemu. PerynspHicTh pyXy € OJHMM 3 HaWBaXUIMBIIINX KPUTEPIiB SKOCTI
TPAHCIIOPTHOrO OOCIYrOBYBaHHs (3TiIHO 3 COMIOJOTIYHMMH IOCTIKEHHSAMH, Tak BBakae 63 % Ko-
pHCTYBauiB TPOMAJCHKOr0 TpaHCnopTy). CTyMiHb HEPErylsapHOCTI pPyXy MO)KHA OI[IHUTH TPHUBATICTIO
OYiKyBaHHs Macakupamu TpaHcrnopTHoro 3aco0y (T3) Ha 3ymunii rpomancekoro tpancmopry (I'T) [1].
[Ipore pakTrynmii yac OHiKyBaHHS Ta CIPHUHHATHI Maca)XHpaMyd MOXKYTh BiJIPI3HATHCS, 1 111 PO30KHICTh
3pocTaTuMe 31 30UTBIICHHSM 1HTEpBaly pyxy. A Iie BIUIMBATHME Ha KUTbKICTh KOPUCTYBAdiB TPOMaJICEKOTO
Tpancropty [2]. ToMy mNpoBeICHHs OI[HKHA PEryISIPHOCTI PyXy 3 BpaxyBaHHSM CIPHUHITOrO Yacy
OYiKyBaHHSI MMACAKUPOM € aKTyaJIbHUM 3aBIaHHSIM.

AHani3 octraHHiX pochaigKeHb Ta myOuikaunid. Brme perynspHocTi pyxXy Ha OIIHKY SKOCTI
TPAHCIIOPTHOrO OOCAYrOBYBaHHS BHBYAIOTH Oarato mociimuaukiB [3-5]. V [6] BiaMiueHo, 1m0 oOIfiHKa
nacakupaMH pPeryJisIpHOCTI PyXy aBTOOYCIB Ha MapIIPyTi MOXe BIPI3HATHCS 3aJIKHO BiJl TOTO, CKUIbKU
MapIIpyTiB MPOXOAUTH Yepe3 10 3yMHUHKY. ABTOPH [7] MPOMOHYIOTh BU3HAYATH SIKICTh pOOOTH aBTOOYCIB
Ha MapIIpyTi HAa OCHOBI MOPIBHSIHHS PO3PaXOBaHUX MOKA3HUKIB SIKOCTi 3 HOPMATHBHUMH.

Meta po6otn — po3poOka crocoOy OIIIHKH PETyIspHOCTI pyXy aBTOOyCiB Ha KOHKPETHOMY
mapipyti I'TIT 3 Touku 30py macakupa Ta Horo peanisallisi y mporpaMHOMy cepenoBuiii Python.

Buknaan ocHoBHoro marepiany. Po3paxyHok wacy oOdWiKyBaHHS BKJIIOYae OaraTto mapamerpiB
(inTepBan pyxy, HAMOBHEHICTh aBTOOYCa, HASBHICTh QJbTEPHATHBHUX MApPUIPYTiB TOIIO) 1 MICTUTh
METOJIMKMA PO3paxyHKy, IHKONM HE JOBOJI 3pYYHI JUIi BHKOPUCTAHHS iX JUCIIETYEpaMH YH IHIIMMH
MpaliBHUKAMH TPAHCIIOPTHHUX MIANPUEMCTB. 3 1HIIOrO OOKY, HOPMATHBHI IOKa3HUKU PETYISPHOCTI pyXy
Ta OI[IHKH SKOCTi 00CITYrOBYBaHHS IMAacaXUPIiB Ha TX OCHOBI HE BPaxXxOBYIOTHh crenu(]iKy OKpeMHX MICT Ta
OKpPEMHUX MapIIpyTiB.
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MOXITUBICTh OTPUMYBATH pe3yiabTaTd 3amucy GPS-maHux TpekepiB, BCTAaHOBJIEHHX Ha aBTOOycax
MapuIpyTiB MICBKOTO TPOMAJICBKOT0 MAaCaKUPCHKOTO TPAHCIIOPTY, NAIOTh aBTOTPAHCIHOPTHUM IiIpPH-
emctBaM (ATII) MOXJIMBOCTI Uil JCTalbHIIIOl OIIHKK poOoTH MapuipytiB. L{i daHi mpoOmOHYyeThCs
BHUKOPHUCTOBYBATH SIK BX1IHY iH(POPMAIIitO ISl pO3pOOICHOT0 CIoco0y OMiHKH.

Jnst OIIHKH pPETYNSIpHOCTI PyXy TPAHCIOPTHUX 3aco0iB Ha MapmpyTi 3 TOIJSIy MacakupiB
MPOIOHYETHCSI TIPOBEICHHS aHKETYBAaHHS CEPEll CIOKMBAYIB TPAHCIOPTHUX MOCIYr (3pa30K aHKETH —
tab:. 1). [Macaxxupam noTpiOHO 3aMOBHUTH MEPILi YOTHPH PSIKK aHKETH Ta MOCTABUTH BIZIMITKY B OJTHOMY
3 pAAKIB g HoMepamu 5 — 8.

Tabauys 1
3pa3ok aHKeTH /IJIsl ONMUTYBAHHS KOPUCTYBAYiB TPAHCIIOPTHUX MOCIYT

JaTa onutyBaHHA

Homep mapmpyty I'TIT

Hasga 3ynunku

O1liHKa peryaspHOCTI pyxXy aBTOOYCIB Ha 3YITHHIII:
“BiaMiHHO"
“ nobpe”
“3a10BUIBHO”

XN AW N

“He3a10BUILHO”

VY pesynbraTi MpOBENEHHS aHKETYBaHHS MOXXKHA OTPUMATH JIaHi MPO SKICHY OLIHKY MacakKupaMu
perymsipHocTi podotn T3 Ha meBHomy Mapiupyti. Lle Takok gacTe 3Mory orpuMmard iHGOpMAIL0 TPO
0COOJIMBOCTI CIIPUIHATTSI YMOB PyXY aBTOOYCIB MacaKUpaMy Pi3HUX MapIIpyTiB.

[Hdopmarito mpo pe3ynbTaT ONMUTYBAHHS KOPUCTYBA4iB PEKOMEHIYETHCS OPOPMIIATH Y TaKOMY
Burisiai (Tabu. 2):

Tabnuys 2
OdopmieHHs JaHUX ONIUTYBAHHS MACAKUPIB

RoutelD StoplD Count0 Countl Count2 Count3

VY crosrens RoutelD 3anocuthes iHdopmariist npo Homep Mmapupyty I'T, y crosmens StoplD —
iH(opMaIis nmpo HoMep 3ynuHKH, a y cromenps Count0 — Count3 — KibKiCTh KOPUCTYBAIBKHX OI[IHOK
“BiqMiHHO" , “ moOpe”, “3a0BUTBHO” 1 “HE3aJOBUILHO” BIAMOBIIHO.

JA7ist KiTBKIiCHOT OI[IHKU PETyISPHOCTI PyXY MPOMOHYETHCS MPOBOJUTH PO3PAXYHOK 32 allTOPUTMOM
puc. 1.

Ha erami “CTBOpeHHS CIIOBHHKA” CTBOPIOETHCS MOPOKHIH CIOBHHK 3 4oTHpMa Kimtoyamu: “0”, “17,
“2" 1 “3" (wIroui BiAMOBIMAIOTH KOPHCTYBAI[bKUM OIiHKAM “BigMinuHo”, “mobpe”, “3amoBiapHO” i
“He3a10BITBHO").

[nTepBan pyxy Ha 3ynuHI y IIEBHUHA MOMEHT Yacy BH3HAUYAETHCS SK PI3HUIIS MK 9YacOM IPUOYTTS
Ha 3yNMUHKY aBTOOyca OJHOTO TpeKepa Ta 4acoM MpHOYTTS Ha 3yMUHKY HACTYITHOTO 3a HHM aBToOyca
IHIIIOTO TpeKepa.

Koedimient Bapiarii po3paxoByeTbes 3a dpopmyiaoro [8]:

& (% - x)2
i=1

n=2—N_ x00%, (1)

X
A€ Xx; —3Ha4eHHs IHTepBally pyXy aBTOOYCIiB Ha MapIUpyTi y JaHUI MOMEHT 4acy; X — Cepe[HE 3HaUEHHs

IHTEepBally pyXy aBTOOYCIB Ha MapIIpyTi IPOTSTOM JIHSI; # — KUIBKICTh 3a)iKCOBaHMX 3HAYECHb 1HTEPBAIIIB.
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' » 3ynuHKU

Bxidni dani: *txt paiin 3 pesynsmamamu
360py GPS-daHux no nesHoMmy mapupymy
TTIT, *txt abo *csv ¢paiin 3 pesynsmamamu
onumysaxHs Kopucmysadie ma *csv gatin

iHhopmauyiero npo koopduHamu 3ynuHox

mak

Koopdurnama dopisHioe KoopduHami 3ynuHku

BuokpemneHnsa Hanpamxky

Y

3anum npo 88id Homepa

J

e

v

PospaxyHok inmepsanis
Pyxy HG 3ynuryi

v

PospaxyHok cepedHbo20
inmepsany pyxy Ha 3ynuxyi
npomszom oHs
\Q S

v

PospaxyHox koeiyienma
sapiayii inmepsanis pyxy
Ha 3ynuHyi npomsazom oHa
& S

v

BusrayeHns kopucmysaysxoi
OUiHKU pecynapHocmi pyxy Ha
mapwpymi npomsazom oHs

v

JlodasanHs 8 CAOBHUK 3HAYEHHSA
koedhiyienma sapiayii (do knwya
BubpaHoi kopucmysaybkoi
ouiHKu)

Hi |

v

CmsopeHHs cnosHUKA

Bidkudanus Halibinsbwozo i
HallMeHWo20 3HAYEHHSA
koediyienma sapiayii dns koxncHoi
Kopucmysaybkoi oyiHKu

Busgid inpopmayii npo mesxci koediyienmi
sapiayii a4 koxHOT KopucmysaybKoi oyiHKuy

Busgid inpopmayii npo nidcymrosy oyiHk
nacaxcupamu pisHs pe2yaapHocmi pyxy
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Puc. 1. Aneopumm kinvkicnoi oyinku pecynsprocmi pyxy wa mapuipymi I'TIT



Jns BUKOHaHHS eTany “Bu3HaueHHsS KOPHUCTYBAIbKOI OIIIHKM PErYJSIPHOCTI PyXy Ha MapIIpyTi
MIPOTSATOM JTHS  TPOIOHYETHCS TaKUH aJTOpPUTM:!

1. Bu3HaueHHS BIiZCOTKAa KOXXHOI OIIHKM MO0 3arajibHOi KUIBKOCTI ONUTYBaHb Ha IIEBHIH
3YIHUHII.

2. JSxmo skach OmiHKa Mae 3Ha4eHHs BiacoTka Outbiie 50 %, To I OIliHKA MPUHMAETHCS SK
KOpHUCTYBaIIbKa OIiHKa PEryJspHOCTI pyXy Ha Mil 3yMUHII;

3. JSxmo xomHa OIliHKA HE 3ycTpivaeThcs B Ouibine Hixk 50 % BiamoBineH, TOAl BIIKUIAIOTHCS
OLIIHKK 31 3Ha4YeHHsM Biacorka MeHine 10 %, a permTa OIIHOK BPaXxOBYIOTHCS SK PIBHOLIHHI IS i€l
3YIHHKH.

[Ticnst mporo eramy po3paxoBaHHi KOeQII[iEHT Bapiallil iHTepBaliB pyxXy Ha 3yMUHII 3aHOCHUTHCI Y
CITOBHHUK JI0 TOTO Kifoua (Y KITFOYiB), SIKM BIAMOBiIa€ BU3HAYEH I KOPHUCTYBAIIBKIH OMIHII.

OrnucaHuii anropuTM peaizoBaHO MOBOIO nporpamyBaHus Python. TIporpama ckiagaetses 3 ' st
GyHKITIH:

1. ®yukiis BUOKpPEMJICHHS 13 3arajibHOI0 MAacHBY JaHMX 1H(OpMAIIii, 110 CTOCYETHCS 3YIUHOK
3aJ]aHOTO MapUIpPyTYy.

2. @ymkuis BuOOpy iHpopMallii, 0 CTOCYETHCS 3yIMTUHOK i3 3aJ]AHUM HOMEPOM.

3. @yHKIig po3paxyHKy IHTEpBaNiB pyXy aBTOOYCiB Ha 3ymuHII Ta KoedillieHTa Bapiamii
IHTEepBaJIiB.

4. OyHKIsI po3paxyHKy KOPHUCTYBaIbKOI OIlIHKH.

5. ®yHKIis 3aMTOBHEHHSI CIIOBHHKA Ta OIIHKA PETYISIPHOCTI PyXYy.

Ha puc. 2 nokazano peamizamito Apyroi GpyHKIii:

def bus_number(stop_n,num):
user=int(input("BeeaiTe HOMep 3YNUHKW"))
number_stop=[]
for 1,3 in zip(stop_n,num):
it j==user:
number_stop.append(i)
return (number_stop)|

Puc. 2. Peanizayis ¢pynxyii subopy ingpopmayii, wyo cmocyemscsi 3ynuHoK
3 6KA3AHUM HOMEPOM, MOBOI0 npocpamysanns Python

3miHHi StOP_N Ta NUM — pe3yIbTaTH BUKOHAHHS NepIoi (yHKIII.
Busin indopmarii BigOyBaeThCst y BHTIISL, TTOKa3aHOMY Ha pHcC. 3.

HuxcHa mexnca 3Ha4eHHA BepxHs mexca 3HayeHHA
KoegiyieHma sapiayii KoegiyieHma sapiayji
iHmepeanis 011 oyiHKU iHmepsanis 0117 oyiHKU
S>> Seowos-soooooosooo=sSoommoomo=oo RESTART] =—————========——————

> \

{"ooBpe": [17, 26], '"3amoBineHo': [27, 45], '"BimqiHHo': [T, 16],
‘HesagoeineHo': [46, 64]}

Maca=vpM OLUIHDDTE PEDYNADHICTE DYXY Ha MapmpyTi B 32 Ha OL1HEY -—
nobpe
>>> |

OvyiHka pe2ynapHocmi pyxy ]

Puc. 3. I[Ipuxnao pesyromamy 6UKOHAHHI NPOSPAMU
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Mexi iHTEepBaJiB MOXKYTh YaCTKOBO HAKIIaaTHCS.

TpaHCIOPTHOMY MiANPUEMCTBY JAOCTaTHBO OJMH Pa3 MPOBECTH aHKETYBAaHHS JJIS MACAKUPIB CBOIX
MapuipyTiB, 3a 3aMpONOHOBAHWM alTrOPUTMOM BH3HAYWTH [ialla30HM KOPUCTYBAIbKHX OI[IHOK Ta B
MOAJbIUIOMY TEpioaUYHO Bu3HadaTH (iMmoptytoun B mporpamy ¢aiin HoBux GPS-nmanux) piBeHb
3aJI0BOJICHHSI KOPHCTYBAUiB SIKICTIO TPAHCIIOPTHOrO OOCIYroBYBaHHS (3 TOYKH 30py PErYISPHOCTI PyXy)
Ta 3a MOTPeOH, KOPUTYBATH PO3KJIAJ] pOOOTH HA MAPIIPYTi.

BucHoBku. Po3risiHyTa MOXIUBICTD OLIHKK PEryIsipHOCTI pyxy Ha Mapupyti ['T, ska nae 3mory
BpaxoBYBaTH OCOOJIMBOCTI YMOB PyXy KOHKPETHOTO MapIIpyTy Ta CIPUHHSITTS NacaXupamu IUX YMOB, Ta
peaizoBano ii y mporpamMHoMy cepemosuili Python. Taka olliHka € mepcoHaIi30BaHOI0 MOMKIHBICTIO
BH3HAYATH SIKICTh pOOOTH MapIIpPyTiB Ta € 3pyYHOIO IS KopucTyBaHHs npariiBHuKkamu ATII.
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