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Kiposoepadcokuii HayionanvHuli mexuiunul yHigepcumem

TEOPETUYHE OBIPYHTYBAHHS NPOTHO3YBAHHS PO3MOALITY MOMUTY MACAKUPIB
HA ITOCJIYT'H PI3BHUX THUIIIB MICBKOT'O TPAHCIIOPTY

Posenanymo meopemuune 06Ipynmysanis npoeHO3y8anHA NONUMY MUNOJOSIYHUX SPYI NACAICUDIE
Ha pIi3Hi Munu MpPaHcNOPMHUX 3aco0i6 HA OCHOBI NOOYO06AHOI MOOeni npusadIUEOCMi MAPUIPYMIE
MICbKO20 MPAHCNOPMY WASAXOM OOIKY OYIHKU NACANCUPAMU 3 BUKOPUCIAHHAM Memody Jlatikepma,
napamempis mpancnopmnoz2o npoyecy. Busnaueno nonum 2pyn nacasicupie Ha mpaHcnopmui nocayeu
Pi3HUX MUnie Micbkoeo mpancnopmy xa npukiadi m. Kiposoepaoa.

Knrwuosi cnoea: micokuti mpancnopm, npoeHO3Y8AHHS, MAPUPYMU, OYIHKA.

Beryn. IToctanoBka nmpodJemu. Ha croroaHi cucremMa TpaHCTIOPTHOTO OOCITYTOBYBaHHS HaceleHHS MicTa
(hyHKIIOHYE B yMOBaX iCTOTHOI HEBU3HAYCHOCTI, PiBEHB SKOI 3MIiHIOETHCA 3aJIS)KHO BiJ KiIBKOCTI YHHHHKIB, IO
BIUTMBAIOTh Ha POOOTY MICBKOTO macaxxupchkoro tpaucnopty (MIIT); mipu ckiamHOCTi 3B'SI3KiB MK HUMH, a
TaKOX BiJl XapaKkTepy PO3MOAiIY ITacaKMPONOTOKY Ha MapIIPYTHIH Mepexi Micra.

L1 mpobnema B ToMy a0 iHIIOMY CTYIEHi BifioOpakeHa B poOOTaxX BITYM3HSIHUX 1 3aKOPAOHHUX YYCHHX!
I'.A. Bapenonyno, B.O. Baosiuenko, A.B. Benbmoxun, I1.d. T'opbauos, B.A. I'ynkos, A.I'. Tompain, H.VY.
I'ones, B.K. Joms, M.I'. Maprtunos, JIL.b. Miporin, E.B. Haropuwuii, 1.B. Cmipin, Y.E. [ewminr, ILIL
Hywmitpariky, @.b. Kpocoi, M.C. ®@inbmiecon, ®.Y. Teiinop, Jx.X. Xappinrrosn, S.1{ubynka Ta iH.

B To0if e yac MOmMHUT HaceleHHS Ha TPAHCIOPTHI MOCIYTH B PUHKOBMX YMOBaxX (pyHKIIOHYBAaHHS MiCBKOI
nacaxupcrkoi TpaHcnoptHoi cuctemu (MITTC) icTOTHO 3MiHHBCS 1 CTaB OiNbllie PI3HOMAHITHINIMN 32 CBOIMH
MPOCTOPOBIMH 1 TONWHHUMH XapaKTePHCTUKAMH, SKi CKIagHO BpaxyBaTH IIPH OpraHi3amii 1 yIpaBIiHHI
nacaxupcbkumu nepesezeHasiMu (I111) B mictax, 0coOIMBO KOJIM BUHUKA€ MUTAHHS 1IPO JTOLUIBHICT OTPUMAaHHS
00'exTHBHOI iH(OpPMAIIT PO CTPYKTYPHUH CKIIAJA Maca)XXHpiB, OCOOIUBOCTSIX CHOXHUBAaHHSA HUMHU mociyr MIIT,
BU3HAYCHHS 1 IPOrHO3yBaHHS MOMUTY Ha pi3Hi Tunu TpancnopTaux 3aco6iB (T3). Lli nutaHHs € aKTyanbHUMH i
BUMAraroTh pillleHHSI.

Metoro naHoi poOOTH € TeopeTHuHe OOIPYHTYBAaHHS NPOTHO3YBaHHS MONHUTY THIIOJNOTIYHUX TPYII
HaceJIeHHs Ha MIOCHYT'H Pi3HUX THIIB T3 B cyyacHUX yMoOBax (yHKI[IOHYBaHHS TPAHCIIOPTHOT CUCTEMH Ha OCHOBI
noOyoBu Mozedi npuBabnmBocti Mapuipytis MIIT.

BuxsianeHHsi ocHoBHOro marepiany. [IporHo3yBaHHs NONHUTY NacaXkMpiB Ha MOCIYrH pisHUX TumiB T3
nepeabadae MOJCIIOBaHHS IMHAMIKM X TOBENIHKH. AHAai3 iCHYFOUMX MOJEJCH MOBEAIHKH IMACAKHUPIB HpPH
BuOopi tmmy T3 Ha wMapmpyTHiii Mepexi [1-3] moka3aB HEOOXiZHICTP HAsSBHOCTI B HUX HACTYITHHX
XapaKTEepPUCTHK TIPOLECY : B3aEMO3B'SI30K IapaMeTpiB Oe3mocepeaHpOro BHOOPY mNacaxupamu Tumy 13 i
XapaKTepUCTHKAMHU BIJIMIHHOCTI MACaKUPiB; BiNOOpakKeHHS KUTBKICHUX 3MiH O3HAK BiIMIHHOCTI MacaKUpiB B
Mexax cTpykrypu MIITC i skicHUX 3MiH camoi cTpyKTypH [4, 5]; 00K HEeBHITAAKOBHX TEHACHII B PO3BUTKY
MOBEIIHKY MTACaXHUPIiB 1 BHUIIAAKOBHUX BIIXHJICHb, OOYMOBIICHINX HEMOXKJIMBICTIO BpaxyBaTH YCi YHHHHKH, SKi
BILUIMBAIOTh Ha 1X MOBEJIHKY, & TAKOXK CHAJIKOEMHICTh CIIOCTEPEKYBAHUX 3MiH.

IMpu BuboOpi mneBHoro wmapumpyry MIIT mnacaxupu HamaraioTbCs MaKCHMI3yBaTH KOPHCHHH e(peKT
CIOKMBAHHS HMMH TPaHCIIOPTHUX MNOCHYT, (GOpMyIOud NpH LbOMY HonuT Ha Micusg B MC, skuili MoxHa
CIPOTHO3YBaTH PO3POOHBIIM MOAENb IPHUBAOIUBOCTI MICBKHX MapILpyTiB.

IMpu mnoGynoBi Moxeni mnpuBabauBocti MapmpytiB MIIT onuc mMmoBemiHKHM MacakUpiB HEOOXIJHO
dhopmarnizyBat (aKTOPHUMHU O3HAKaMH, MO SIKUX MOXHA OIliHIOBaTH piBeHb sAKOCTi I1I1. Ockinbkm BapTiCTh
npoi31ty 1 4ac rnepecyBaHHS HE BUKJIMKAE TPYTHOIIIB JUIsS YUCENBHOI 1X iHTeprpeTanii, To st piBHSI KOMQOPTY
MPOTIOHYETHCS 3aCTOCYBATH 3HAYEHHS AMHAMIYHOTO KoedilieHTa BHKOpUCTaHHS MicTkocTi. OIHKY MipH
BIUIMBY (DakTOpPHOI O3HAKM Ha Pe3yJbTyIOUy O3HAKYy IPOBOAMMO 3a 3HAYCHHSAM KoedilieHTa Kopemmii. 3a
METOJIMKY OTPHMAaHHS II0YaTKOBHMX JaHMX BUKOPHUCTOBYeMO Meron Jlaiikepra [6], CyTh SIKOro mHoisirae B
HACTYITHOMY: PECIIOH/ICHT MMOBHHEH OI[IHUTH y 0anax Bix 4 1o 1 mipa Ba)KIMBOCTI YMHHHKA MPH OLIHII SKOCTI
o0cmyroByBaHHs ioro notped Ha nepemimennas MIIT. ITicas 36opy iHpopMarii 1o KoXKHil aHKETI BU3HAYA€ThCS
cyma 6aiiB 1 AT KOKHOT 3 (PaKTOPHUX O3HAK PO3PAXOBYETHCS MOKA3HUK Ap !

ABziBi—Bi, @)
i=1

n
e Z B, — cyma Ganis 3a aHkeroro;
i=1
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B, — 6a1 3a i-010 (aKTOPHOIO 03HAKOID;

N — KUIBKICTh ()aKTOPHHUX 03HAK, HABEJACHUX B aHKETI.
Ha ocHOBi OTpUMaHMX NaHUX MO KOXXHOMY 3 YMHHHKIB BU3HAUUTHCS 3HAYCHHs Koe(illieHTa KOpesmii 3a
(hopmyoro:
N[ m m
Z‘\B.k 2| 2,Bi 2B

=1 j=1

m

I PRV J DI 3

i=1 \ j=1 j=1

e ABik — 3HAYEHHSI Pi3HUII OasTiB 3a K-UM YHHHUKOM IS [-01 aHKETH;

Ag, — cepenHe 3HaUCHH Pi3HAII GalTiB 32 K-HM YMHHHKOM.

Ha ocHOBi oTpuMaHuX 3Ha4YeHb KoedilieHTIB Kopeisuii OyaytoTh Monenb (yHKHii HNPHUBAOIUBOCTI MO
KO)KHOMY 3 JIOCHI/DKYBaHHX UWHHHUKIB. BHXOmsuM 3 I1IbOr0 TPOMOHYETHCS HACTYNMHHHA BHUI (QYHKIIS
npuBaOINBOCTI:

xi'v
1T =4 —(ay +a,-—), @3)

vmax

k . .
Ie IYij — ¢yHKUisA npuBabIMBOCTI K-T0 IUIXY MepecyBaHHS Macaxupa;
a,,a, — xoedilieHTH perpecii;

Xjj, — V-Ta paKTOpHa O3HAKa, SIKa JeTepPMiHy€e BUOIp K-ro MuIsXy nepecyBaHHs Nacaxunpa;

meaX

MoxHa 0aunth, 1110 y (3) mocTiiiHa CK1a0Ba TOPIBHIOE YOTHPHOM, IO BIAMOBIIA€ MAaKCUMAIbHIHN OanbHIH
OLHIN, 3TiHO i3 3aNpONOHOBAHOID METONWKOI0 BH3HAUCHHS MIpU BIUIMBY OOpaHHX XapaKTEPUCTUK
TPaHCIIOPTHOTO TPOLECY Ha SIKICTh NOCIYT 3 EPEBE3CHHS TACAXKHPIB.

— MaKCUMaJIbHE 3HAYEHHS V-01 Q)aKTOpHO.I. O3HaKHM.

3HaveHHs KoedilieHTiB d; 1 A, Mojeni, GQyHKUil TPUBAOINBOCTI BUSHAYAIOTLCS, BUXOAAUH 3 perpeciiiHoro

aHaHi3y IUX aHKET 3a HACTYITHUMU AHAJITHYHUMH 3QJIEKHOCTSIMM.

iB,
a; =lsp - GH ZB —a,- X )

Agk
BusnauenHs 3a (4) BUKOHYETbCS, BUKOPUCTOBYIOUM HapHi Koe(ilieHTH Kopeisuii [Fgy, 110 BU3HAYaIOTh

B3a€MO3B’SI30K MK PiBHEM BIUIUBY i-0i XapaKTepPHCTHKH TPAHCIIOPTHOTO MPOIECY HA SKICTh TPAHCIIOPTHOTO
00cTyroByBaHHSs i MPUBAOIMBICTIO K-r0 BapiaHTa IUIAXY MepecyBaHHsL.

3rinHo 3 MeToankoro JlaiikepTa, BUCOKa KOPENALis MiX (PaKTOPHHM 1 pe3ysIbTYIOUNM O3HAKaMH BKa3ye Ha
3HAYYIIICTh BIUIMBY IOCTIKYyBaHOTO 00’€kTa, TOOTO Il YMHHHK BHKIMKAE BHYTPIIIHIH pE30HAHC Y
PECIIOHIICHTA, SIKHI CIIOHYKA€ HOr0 CTaBUTH BHCOKY OallbHY OINIHKY. Y pa3i ileHTH()EepeHTHOTO BiIHOUICHHS 10
OIIiHIOBaHOI O3HAKW OajybHa OIiHKA OyJe HaOJMKeHa IO OIMHUIN, a 3HAYCHHS KOe]illieHTa KOPEISIil Yy CBOO
Yyepry HaOIKaTUMEThCs 10 HyJs. [Ipu omiHI sSKOCTI 0OCIYroBYBaHHS, KOJM PECIIOHIEHT ITOBHHEH OI[IHUTH
XapaKTEpPUCTUKN MapIIpYTiB, sKi B CYKYITHOCTi (JOPMYIOTH OIIIHKY SKOCTI TPaHCIIOPTHOTO OOCITyroBYBaHHS
HAaCeJIeHHS, HHU3bKa OajbHA OIiHKA 3a JOCIHiIKYyBaHOIO (PaKTOPHOIO O3HAKOIO BKa3ye Ha BHCOKY SKIiCTh
obcnyroByBaHHs. lle 0OyMOBIEHO THM, 10, HANPUKIAA, MPH OIHII BHOOPY BapiaHTa MEPECYBaHHS CEPEN
MEBHOTO MEpEeNTiKy albTepPHATHBHUX MapHIPYTIiB y pa3i X OJHAKOBHX XapaKTEPHUCTHK IIOJO0 PIBHS 3allOBHEHHS
canony T3, macaxkupa 3aJ0BOJIBHAIOTH YCi BapiaHTH TepeMilleHHs. SKI0 BU3HAYCHHWH 3 aJbTePHATHBHHUX
MapIIpyTiB XapaKTePH3YETbCA BHCOKMM DIBHEM 3allOBHEHHA cajoHy 13 (HU3BKHI pPiBeHBb $KOCTi), TO IIie
MPU3BEJIE IO BUCOKOT 0aTBHOT OIIIHKH 32 Ii€F0 (PAKTOPHOI0 03HAKOIO.

Buxopsun 3 mpuBabauBocTi MapupyTty (3), MoxkHa copMyBaTH (QYHKIIIFO KOPUCHOCTI:

~ < Xi'v !
W', /=21:(4—(a0v+alv~x—‘)):4f —zlnv —> max, -
V=] vmax V=
e W (uv (YHKIIiSI KOPHCHOCTI;
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| — TMnONOTiYHA rpyIa MacaXupis;
11, — Bapiatusna cknasoBa GyHKIii NPUBAGINBOCTI;

f — kimekicTh axTopHUX 03HAK, AKi JETEPMiHYIOTh IPUBAGIMBICTH MLIAXY HEPECyBAHHS TACAKUPIB.
Bupas (5) npu f =3 nabyae BUrIny:

=~ CW tIW Wm 1~
W'y =12 (a8 ™ 8 8y T+, +3, ) S max i =1p @
mmax max Jimmax

Ji1 3HaXOMKeHHS YMOBHOTO eKCTpeMyMy (yHKIil (6) TPOMOHYETHCS 3aCTOCYBATH METON MHOYKHHUKIB
Jlarpamxa [2], 3rifHO 3 SKMM 3aBAaHHA TIomIyKy ekctpemymy W ()cl 'x2""'xi""’xv) Ha 0e3miui JOMyCTHMHX

snagens D lk (x) : MO’KHA TIPECTABUTH Y BUTIISIL
£ (x5, %, x,) =0,
f,(xxp,.0%,,...%6,) =0,

o] HCEAENNENE . (k=1v), ™

fk (xlvxz;“-vxiy'-'qxa) = 01

f,(x,.xp,.0 %00 x,) =0,
1 mepeiTu 1o 3aBnaHHA 6e3yMoBHOI ontuMizamii pyskmii Jlarpamxka :

L(x,77) =W (XX, X} ey X, ) + Z?]k [P CAS S | ®)
k=1

e 77(771, T)oyeees T yeees 77m) — BEKTOp JOJATKOBHUX 3MIHHHUX, CKJIaJIOB1 IKOTO € MHOKHUKaMU Harpamxa.

Buxoas4u 3 Toro, mo BeKTOp (aKTOPHUX O3HAK ()Cl ,xz,...,xi,...,xv) BiJIOMHH, OTPUMY€EMO HACTYITHHUHA BH]

¢dyukii Jlarpanxa a1 1i€i TOCTAaHOBKHU 3aBIaHHS:

a a a
L(xi,771,772,773):W(xv)+771 cmax_zxici +71, tmax_zxiti +77; yﬂmax_zxi}/ﬁi (9)
i=1 i=1 i=1
1€ Cpay — TPAHUYHE 3HAYCHHS BAPTOCTI MPOI31Yy, TPH.;
tmax — I'PAHAYHC 3HAYCHHA 1aCy NEPECyYBAHHA, XB.;

Y 1max — TPAHMYHE 3HAYCHHS AMHAMIYHOrO KoedilienTa 3anoBHeHHs canony MC.

Ha ocHOBi pe3ynbTaTiB OIIHKM YWHHHKIB BHOOPY MacaKUpaMH MICBKHX MapIIpPyTiB MOXKHa BU3HAYUTH

OpUBabJIMBICTE j- OO MapuIpyTy, KK OPONOHYETHCS (GOpMai3yBaTH depe3 BipOTigHICTH BHOOPY MapIiipyTy
nepecyBaHHs macaxxupom [7]:

f q f
k
Py = 12_217\/ /Z(lz_zﬁv)y’ (10)
v=1 y=1 =1
ze piljf — BiporigHicth BHOOPY K-0ro MHIIAXY MepecyBaHHS MACAKHPOM MK I-HM 1 J-HM TpPaHCTIOPTHUMH

pailioHaMH MicTa;
( — KUIBKiCTh MapUIPYTIB, CEpeJl SIKUX BUKOHY€EThCS OL[IHKA BIPOTIAHOCTI BUOOPY IIJIAXY €PECyBaHHS, O],
3amponoHOBaHA MOJENh NPUBAOIMBOCTI MICBKMX MACAXHUPCHKUX MapmIpyTiB, Merox Jlarpamka i
PO3paxyHOK BIpOTiAHOCTI BUOOPY NUIAXY MEPECYBaHHS NACAKUPIB Jadd MOXKIWBICTh 3pOOWUTH TMPOTHO3

pO3MOAiTy MONMHUTY Ha TPAHCHOPTHI MOCITYTH HaceneHHs Micta KipoBorpamy, BpaxoByroud i cTpaTudikariiro
KOPHCTYBaiB MapIIpyTHoi Mepexi (puc. 1).
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MepcneKTMBHUIA NONUT, Nt0g,

Puc. 1. I[Ipocnos nonumy munono2ivHux pyn nacaicupis Ha pisni munu MapuipymHux mpanCnopmHux 3acooie

(na npuxnadi micma Kipogozpady)

AHaJi3 TPOTHO3y BHSBHB 3POCTaHHSA IIONUTY HAa HACTYIHI THOM MAapUIPYTHHUX TPAHCHOPTHUX 3acO0iB:
tpouneibyc (S1) — 47%, aBroOycu Beaukoi mictkocTi (S2) — 46 %, aBToOyCcH cepenHpoi MictkocTi (S3) — 43 %.
CKOpOYEHHSI KiIBKOCTI aBTOOYCiB Manoi i ocoOnuBo Manoi mictkocti (S4) mpU3BeNio 10 CKOPOUYSHHS MOMHTY
nacaxupis Ha 1ed Tun T3 Ha 38 %.

BucHoBkn. TakuM 4YHHOM, HA OCHOBI pPO3pOOJICHOI MOJETI MPUBAOIUBOCTI, sKAa IPYHTYEThCS Ha
pe3ysbTaTtax 00CTEeKEHHS MOMUTY MacaKMpiB Ha MICBKUX MapLIpyTax i € OCHOBOIO JIJIsl BU3HAUEHHS BIPOT1IHOCTI
BHOOpY NUIAXY IX IepeCcyBaHHA 3 ypaxXyBaHHAM (paKTHYHOTO BiJHOLICHHS KOPHUCTYBAdiB MiCBKHX MapIIPYTiB 10
XapaKTepUCTUK aJbTCPHATUBHUX BapiaHTIB IIEPECYBaHHA, MOXKHA 3[IHCHIOBaTH HPOTHO3YyBaHHS IIOINHTY.
PosrnsaHyTHid minxXig [OO3BOJAE BH3HAYMTH SIK (DAKTHYHUM, TaK 1 NEPCICKTUBHUIA PO3NOALT IONMTY Ha
TPaHCHOPTHI NOCIYTH MixX pisHUMHU BuaaMu MIIT B yMoBaX KOHKYpEHTHOI OOpPOTHOM MiK IEpEBIZHUKAMH.
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Haykosi inTepecu:

— aBTOMOOUIBHHI TPaHCIIOPT;

— iH(opMaliitHi TEXHOJIOTIT Ha TPAHCIIOPT;

— JIOTiCTHKA.

I'OJIVB Amutpo BammmoBmu — KaHIWAAT TEXHIYHMX HAyK, JOUEHT KadeapH eKCIUTyaTalmii Ta peMOHTY
MammuH KipoBorpaachkoro HalliOHAILHOTO TEXHIYHOTO YHIBEPCUTETY.

HaykoBi inTepecu:

— aBTOMOOUTBHHN TPAHCIIOPT;
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— iH(opMaLiitHi TEXHOJIOTT Ha TPAaHCIIOPT;
— JIOTiCTHKA.
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Ayaun B.B., I'ony6 J.B. Teopermaeckoe 000CHOBaHHE MIPOTHOSHPOBAHUS PACIPEICIICHHS CIIPOCa aCCaXKUPOB
Ha yCJIYTH Pa3HbIX TUIIOB TOPOACKOTO TPAHCIIOPTA

Aulin V.V., Golub D.V. Theoretical ground of prognostication of distribution of demand of passengers on
services of different types of public transport

YK 656.2: 338.47

Teopernueckoe 000CHOBAHME NPOTHO3MPOBAHHWS PpaclHpefieJieHHs CIPOCca MAcCaKUPOB HA YCJIYTH
Pa3HBIX THIOB ropoiackoro Tpancnopra / B.B. Aynun, /I.B. T'ony0 // Bicuuk XKATY / Texniuni Hayku. —
2014. — bu6anorp.: 7.

PaccMoTpeHo TeopeTHyeckoe 000CHOBaHHE MPOTHO3UPOBAHUS CIIPOCA THITOJOTMYECKUX I'PYII aCCAKUPOB
Ha pa3Hble THUIBl TPAHCHOPTHBIX CPEACTB HAa OCHOBE MOCTPOEHHOM MOJENM NPUBIEKATEIBHOCTU MapIIPyTOB
TOPOJICKOTI0 TPAaHCIOpTa IMyTEM ydeTa OLIEHKHU Iacca)XXupaMy ¢ UCIOJIb30BaHUEeM MeToja JlalikepTa, mapaMeTpoB
TpaHCIIOPTHOTrO mpornecca. OmpeneneH CIpoc TPYHN IMACCaKMPOB HA TPAHCIIOPTHBIE YCIYTHM PAa3HBIX THIIOB
TOPOJICKOTO TPAHCIIOpTa Ha mpumepe I. Kuposorpana.

KaioueBble c10Ba: ropoJcKoil TpaHCIIOPT, TPOTHO3UPOBAHUE, MAPIIPYTHI, OIICHKA.

VK 656.2: 338.47

Theoretical ground of prognostication of distribution of demand of passengers on services of different
types of public transport / V.V. Aulin, D.V. Golub

The theoretical ground of prognostication of demand of typology groups of passengers is considered on the
different types of transport vehicles on the basis of the built model of attractiveness of routes of public transport
by the account of estimation by passengers with the use of method of Laykert, parameters of a transport process.
Demand of groups of passengers is certain on transport services of different types of public transport on an
example Kirovograd.

Keywords: city transport, prediction, routes, evaluation.
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