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YCOBEPIIEHCTBOBAHUE METOAUKH OITPEAEJIEHUA KOJIMYECTBA
ABTOBYCOB B IPUT'OPO/JTHOM COOBIIIEHUH

Ycosepuiencmeosana memoouxa onpedenenus xoauvecmea agmo6ycos, padbomaowux Ha
mapwpyme 8 npucopoOHOM COOOWeHUU, 30 CHem onpeodeneHuss CKOpocmell U 8peMeHU OBUICEHUs
agmobyca no Mapwpymy Ha 0CHOBAHUY KOMNLIOMEPHO20 MOOETUPOBAHUSL.
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cKoOpocmb coobujenus, cpeoCcmeo MapupymHoe mpaHcnopmHoe

Beeoenue

[Taccaxkupckuii TPaHCHIOPT BBIMTOTHSIET BAKHYIO (DYHKIIMIO — TIPEJOCTABIISAET YCIYTH 1O Tiepe-
BO3KE IaccaxxupoB. Takas ycilyra MIpUHOCHUT OIpEETICHHbIE NPUObUIM TPAHCHIOPTHBIM MPEINPUATH-
SIM, HO OJHOBPEMEHHO TpeOyeT 3HAYUTENbHBIX 3aTpar. Pasmep mpuObLTM 3aBUCUT B OCHOBHOM OT
o0bemMa MmepeBo30K U JehcTBYommMX TapudoB. Pazmep TapudoB Ha mepeBO3Ky OnpeAessseTcss Ha Oc-
HOBE ce0eCTOMMOCTH, KOTOPast CBS3aHa C TEXHOJOTHEH MepeBo30K. B HacTosIee Bpemst pu orpee-
JICHUH KOJIMYECTBA aBTOOYCOB, pabOTAIOMINX B MPUTOPOTHOM COOOIICHNH, UCTIONB3YETCS METOTUKA,
YUUTBIBAIOIIAs] KOJIMYECTBO MEPEBO3UMBIX MACCAKUPOB, BpeMsi 000pOTa U BMECTUMOCTh aBTOOycCa.
[Ipu 3TOM CymIecTByOIIasi METOUKA HE YUUTHIBAET U3MEHEHHE BPEMEHU 000pOTa M3-3a U3MEHSIO-
IIUXCS IOPOKHBIX, TOTOTHO-KIMMATHIECKUX YCIIOBHM, HAIOJIHEHHOCTH CalloHa aBTo0yca U T. II.

YuuTeIBas BBINIECKa3aHHOE, CYNIECTBYET MOTPEOHOCTh B YCOBEPIICHCTBOBAHUN CYIIIECTBY-
IOIIEN METOMKH OTIPeIeTICHHUS KOTMYeCTBa aBTOOYCOB B MPUTOPOTHOM COOOIICHHUU.

Ananusz nyonuxkayui

3HaUMTENBHBIN BKIIA] B pa3paboTKy KIII0YEBBIX Ipo0IieM B chepe OpraHnu3aliii TPaHCIIOPTHOTO
oOciyxuBanus naccaxxupoB caenanmd M. J1. briatHos, I'. A. Bapenonyno, E. I1. Bonoaun, B. K. [Jons,
. C. Edpemos, O. C. Urnarenko, 1O. C. Jlurym, JI. b. Mupotun, /[. C. Camoiinos, B. B. Ckanerkui,
. B. Coupun, M. b. Octposckuii, A. B. [Tanumes, B. I1. Tlomuiyk, I'. M. FOH u apyrue y4ensle.

[Ipu pereHny pa3TUYHBIX 337134, CBS3aHHBIX C ONTHUMH3AIMEH MacCaKUPCKO TPaHCIOPT-
HOM CUCTEMBI, UCCIIEOBATENH ONPEACIIAIOT TaKUe BUJIBI TACCAKUPCKOTO coodmieHus [1]:

— TOpPOJICKHUE;

— TPHUTOPOJHBIE;

— MeCTHBIE (CeNIbCKHE WM BHYTPHUPAHOHHBIE);

— MEXAYrOopoJHbIE;

— MEXJIyHapOIHBIE.

CeronHst ocHOBHas yacTh HaceneHus JIHP mpoxuBaeT B ropojax M Mocenkax ropojickoro
tuna. Kak ciencrtsue — mpuropogHbie MepeBO3KH 3aHUMAaIOT BTOPOE MECTO MO MAaCCOBOCTH IOCIIE
BHYTPUTOPOJICKHUX.

K mpuropoaHbsIM nepeBo3kaM OTHOCSITCS IEPEBO3KH, OCYIIECTBISIEMBIE 3a TIPEENIbl TOpoaa
Ha paccrosinue 10 50 kM BkimounTenbHo [2]. MccnenoBaTenu akieHTHPYIOT BHUMaHUE Ha TOM, YTO
LEIbI0 MIPUTOPOJAHBIX TIEPEBO30K SBIISAETCS TOCTaBKA MPUTOPOAHOTO HACEICHHS B TOPOJI U B 00paT-
HOM HAIIPaBJICHHUH, a TAK)KE TOPOJICKOTO HACEIICHUS] B IPUTOPOJIHBIC 30HKBI M 00paTHO [2].
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Paznuuus npuropoiHbIX IEPEBO30K OT TOPOACKHUX 3aKIII0OYAIOTCs B HUKecaenyromem [1]:

— TMEepeBO3UTCS] MEHbIIIEE KOTNYECTBO ACCAKUPOB;

— 3HAYUTENBHO YBEIUYUBACTCS KOJTUYECTBO MPUTOPOTHBIX MACCAKUPOB BECHOM U OCEHBIO;

— CyIIECTBEHHO OOJIbIINE PACCTOSHUS MEPEBO3OK;

— MEHbIIIee KOJTUYECTBO Ha MAPIIPYTE OCTAHOBOK JJISI TOCAIKU-BBICAJIKH JIFOJICH;

— yBEIMYEHHBIC UHTEPBAIBI IBUKCHHS TPAHCTIOPTHBIX CPEJICTB.

[TpuropoaHbie MEPEBO3KU YPE3BBIUAHHO BAXKHBI JUISI IPUTOPOIHBIX PAaHOHOB KPYITHBIX TI'O-
POJIOB.

CymiecTByromias METOMKA ONPEAeIICHUST HEOOXOAMMOT0 KOJMYECTBa aBTOOYCOB COCTOUT U3
CIEYIOIINX TAIOB:

— ONpEJEIICHHe BMECTUMOCTH TOJIBIYKHOTO COCTaBa, MCXOJs M3 YaCOBOM MOIIHOCTH Tac-
CaXKMPOIIOTOKA;

— MmoAOOp HECKONIBKHX BapHAaHTOB MOJBHKHOTO COCTaBa IOJI ONPEACTICHHYIO B IMEPBOM
MTyHKTE BMECTHMOCTH;

— BBIOOP HamOoJIee PAIMOHATBHOTO TIOJIBUKHOTO COCTaBa, HCXOJS U3 €r0 MPOU3BOINUTEb-
HOCTH, 00ECIeYrBAeMOro MHTEpBaia JBMKEHHs, KOA(P(UIIMEHTa HUCIOJIb30BaHUS MACCa)KUPOBMeE-
CTUMOCTH U T. 11.;

— OTNpeJeIICHHe BPEMEHU 000pOoTa MOABMKHOTO COCTaBa Ha MapHIpyTe IMyTeM XPOHOMET-
PaKHBIX HAOIIOICHUN;

— OmpeJeNieHrne KOJIMYeCTBa aBTOOYCOB MO 3aBUCUMOCTH:

A= o Tos (1)
Ay -7

rae F,, — 3HaYeHHe MaccaKMpoONOTOKAa HA MAKCUMAJIBHO 3arpy:KEHHOM II€PErOHe MapuIpy-
Ta, macc./d.;

T,, —BpemMs o60poTa aBToOyca Ha MapIIpyTe, U.;

0, — HOMHHaJbHas BMECTHMOCTb aBTOOYCa, Iacc.;

y — KO3 UIMEHT UCIIOIB30BaHU BMECTHMOCTH aBTOOYycCa.

Cy1iecTBeHHbIM HEIOCTaTKOM IPHUBEICHHON METOJUKHU SIBISETCS TO, YTO BpeMs 000poTa
aBToOyCa, ONpeielIeHHOE OJUH Pa3 MpHU ONpPEAETCHHBIX TOPOXKHBIX YCIOBUSAX JUISl ONPEIEICHHOTO
aBToOYycCa, 3aKJIajbIBaeTCs B pacyeT HEOOXOIMMOTO KOJIMUECTBA aBTOOYCOB U UCIIOJIBb3YETCsl B TEUECHHE
JUIMTEeNbHOro BpeMeHu. Ha camom niene Bpemst 000poTa MOXKET CYIIECTBEHHO MEHSTHCS B 3aBHCUMOCTH
OT JIOPOKHBIX YCJIOBUM, TEXHUYECKOTO COCTOSIHUSI aBTOOyca, YCTaJOCTH BOJUTENS, U3MEHEHHUH B
CXEeM€ OpraHM3alK JOPOKHOTO JIBHKEHUS U T. 1. OCOOEHHO 3TO aKTyaJbHO Ui MPUTOPOAHBIX U
MapIipyTOB, UMEIOIINX 3HAUUTEIbHYIO IPOTAKEHHOCTb.

Takum oOpa3oM, HEOOXOJUMO YCOBEpIIEHCTBOBATH CYIIECTBYIOIIYIO METOJIUKY C YYETOM
0oJiee KaueCTBEHHOT'O OIpeJIeIeHUs] BpeMEeHH 000poTa aBTo0ycoB. OTHUM U3 BapUAHTOB PEIICHUS
JAaHHOW MPOOJIEMBI SIBIISIETCS ONpEEIeHHe BPEMEHH 000pOTa ¢ MOMOIIbI0 UMUTAIIMOHHOTO MOJe-
JMPOBAHUS IBWKEHHS aBTOOYCa MO MapIIPyTy.

Ileny pabomoi
Y coBepIIeHCTBOBATh METOJUKY OMPEICIICHUs KOJINYeCTBa aBTOOYCOB B MPUTOPOJIHOM CO-
0oO0IIEeHNH.

Ocrnoenasn wacmep

OCHOBHBIM MMapaMeTpOM aBTOOYycCa, OKa3bIBAIOIINUM BIMsHUE Ha A(P(HEKTHBHOCTH pa3padaThi-
BAaEMOT'0 PACIUCAHUs JBIKCHUSI TOPOJCKUX aBTOOYCOB, SIBIISICTCS pacyeTHasi CKOPOCTh (MHTEpBa).
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[To HameMy MHEHHIO, C II€JIbIO MOBBIIIEHUS KaueCTBa MPOSKTUPOBAHMSI PACIIMCAHUS JBUKe-
HUS TOPOJICKHX aBTOOYCOB, CIeAyeT MPHOETHYTh K KOMITBIOTEPHOMY MOJIEITUPOBAHUIO IBUKCHUS
aBTOOYyCa Ha MeperoHax.

HIMeHHO KOMIIBIOTEPHOE MOJICIMPOBAHKE TIO3BOJISIET, HE MPHOeTasi K 3HAUYUTEIbHBIM KaITUTAaJI0-
BJIOKEHUSIM, TIPOAHAIM3UPOBATH BIUSHHUE PA3IMYHBIX (PaKTOPOB (JOPOKHBIE, TOTOJHO-KIUMATHUECKUE
YCITIOBUS | T. JI.) HAa Pe3yJIbTaT pacyeTa MporpaMMbl KOOPIUHAIIUH.

[Iponecc MoenMpoBaHusi CKOPOCTEH IBUKEHHUS CIIeyeT HauyaTh O cOOpa UCXOHBIX TAaHHBIX
00 aHATU3UPYEMOM yYaCTKe JIOPOTH. B CBS3M ¢ TeM, UTO yCIIOBHSI IBHKCHHS Ha MIEPEroHaxX HE OJTHO-
POJHBI, TPOLIECC MOAETUPOBAHUS CIEAYET MPOU3BOIUTH JUIsl XapaKTEPHBIX OJTHOPOJHBIX YYaCTKOB,
MCXOJIS U3 MPUCYIIUX UCKITIOUUTETHHO UM YCIOBUN JBUKCHHUS.

Ha ero ckopocTh 0Ka3bIBAIOT BIUSHUE CICAYIOIINE TTapaMeTpPhI:

a) BeJIMYMHA MTPOJOJILHOTO YKIIOHA aBTOI0OPOTH, TPayCOB;

0) KayecTBO JOPOKHOT'O MOKPBITUS (3HaUeHHE KOA(P(UIIMEHTOB MPOIOJIBLHOIO U MOIEPEYHOr0
CIETUICHUs, KO3 PUIIMEHTa COMPOTUBIICHUS KAYCHHIO);

B) BEJIMUMHA pajiyca KPUBOH, KM;

T') IIMPUHA TIOJIOCHI IBIKEHUS, M;

1) CKOPOCTh JABMKYIIIETOCS BIIEPEIN TPAHCTIOPTA.

B pa6orax [3, 4] 6butn pazpaboTaHbl aHATUTUYECKUE 3aBUCUMOCTH M aJITOPUTMBI JJI1 MOJIe-
JUPOBAHUS JIBIKECHUS OJMHOYHOT'O aBTOMOOWIIS TI0 XapaKTEPHBIM OJHOPOIHBIM ydacTkaMm. B nan-
HOM paboTe ATH 3aBUCHUMOCTH M aJITOPUTMbI MPUMEHEHBI U1 YCOBEPIICHCTBOBAHUS METOIUKU
OTIpe/IeNICHUs] KOJIMYECTBA aBTOOYCOB B IIPUTOPOTHOM COOOIICHHH.

MozenupoBaHie CKOPOCTH JIBMKEHHS I-r0 aBTOOyCca TPAaHCIIOPTHOTO TOTOKA MO K-My Xapak-
TEPHOMY OJIHOPOJHOMY I10 JOPOXKHBIM YCIIOBUSIM y9acTKy Ha OCHOBAaHHH BBIOOpAa MUHUMAJIBHOHN U3
MIPUBEICHHBIX B padoTre [4] BOCbMU CKOpOCTEH JaeT BO3MOXKHOCTh YCTAHOBUTH MaKCHUMAJIBHO BO3-
MO>KHYIO TI0 YCJIOBHSIM O€30TIaCHOCTH JIBHXKEHHS CKOPOCTH JIJISL 3TOTO XapaKTEPHOTO OJHOPOHOTO
ydacTka (minVi, KM/9).

JlornyeckuM MpoJI0JHKEHUEM UCCIICIOBAHMS SBIIACTCS YUIET B MOJCIHPOBAHUH HE TOJIBKO TEX-
HUYECKUX XapaKTEPUCTHK aBTOOYCa M YCIOBHUI JIOPOXKHOTO JBMYKEHHS, @ M JUTMHBI K-T0 XapakTepHOro
OJTHOPOJTHOTO TIO JTOPOXKHBIM YCJIOBHSIM Y9aCTKa, BO3MOXHBIX YCKOPEHHI W 3aMeJUICHHI aBToOyca H
3HAYEHUH ero CKOPOCTEH Ha MPEIBITYIIEM U CIISAYIOIIEM XapaKTePHBIX OJHOPOTHBIX YIaCTKaX.

B pabotax [3, 4] pa3paboTaH mporiecc MOACTMPOBAHUS JOPOKHOTO JBMKEHHUS aBTOOYCa 10 Xa-
PaKTEpPHBIM OJHOPOTHBIM JOPOKHBIM YCIOBHUSAM YYaCcTKaM, KOTOPbIE YUUTHIBAIOT: TTApaMETpPhl aBTO0Y-
ca; TapaMeTphl TEKYIIETO XapaKTepHOTO OJHOPOJHOTO YYacTKa; IMapaMeTphl yYacTKOB, KOTOPBIC
MIPEIECTBYIOT JAHHOMY M HAXOJISITCS 32 HUM; TTapaMeTpPhI BIKEHHS aBTOOyca Ha TUX YYacTKaXx.

BeneactBue mMonenupoBaHus IBHKCHHS aBTOOyca C MOMONIBIO JAHHBIX, JUI KaXKJIOTO Xa-
PaKTEPHOTO OJHOPOJHOTO TO JOPOKHBIM YCIOBUSM y4YacTKa CTAaHOBSTCS W3BECTHBHIMHU 3HAYCHUS
CKOpPOCTEH: B HavaJie JaHHOTO yJacTKa, HEMOCPEACTBEHHO Ha y9acTKe M Ha ee KoHie. Kpome Toro,
JUTSL KQKJIOTO Y9acTKa CTAHOBUTCS U3BECTHBIM BPEMsI IBIKEHUS TI0 HEMY.

[TepBBIM 3TaIOM B MpoIIecce MOJICIIMPOBAHUS JABIDKEHUS aBTOOYCa SIBIISETCS COOp MCXOHBIX
TAHHBIX JUIS TaTbHEUIIINX PacueToB.

AHanu3 aHAJTUTHYECKUX 3aBUCHMOCTEH TSI MOJICTUPOBAHUS JIBHXKEHHUS aBTOOyCa, KOTOPBIC
MIPUBEICHHI B [3, 4] moKasall, 4To BCe UCXOHBIC JaHHBIE MOXKHO Pa30UTh HA TPH TPYIIIIBL:

1.  HcxonmHble JaHHBIC, KOTOPBIC XapaKTEPU3YIOT TEXHUICCKHUE XapaKTePUCTUKH aBTOOyCa:

1.1. TaGaputHas BbicoTa aBTOOyca, Ha, M;

1.2. TaGapurtHas mmpuHa aBToOyCa, By, M;

1.3. CobctBenHas Macca aBTo0yca, Myrc, T;

1.4. KosddunuueHTsl W3MEHEHUs BEPTHKAIBHBIX pEaKIUi I repeaHed (Mp) u 3amgHEi
(my) oceii aBTOOYCA;

1.5. Dwmnupuueckue K03 PUIMEHTHI, KOTOPIE 3aBUCAT OT THIIA IBUTATENS, a1, D1, C1;

1.6. MakcumainbHast MOITHOCTE ABUraTes, Niyax, KBT;
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1.7. MakcuMmanbHas CKOPOCTh ABUTATENSA, Vmax, KM/U;

1.8. CxopocTb, KOTOpasi COOTBETCTBYET 000pOTaM KOJIGHYATOro Baja MPH MaKCUMaJIbHOM
MOIIIHOCTH, VN, KM/4;

1.9. VYnenpHas xacaTellbHas PEeaKIUs KoJeca, y;

1.10. Koa¢duureHt none3Horo AeUCTBUS TPAHCMHUCCUH, Hpp;

1.11. ba3a aBToOyca, L, M;

1.12. Komnes xonec aBTodyca, B, m;

1.13. KoshuumenT conpoTusienus Bo3ayxa, k,, H-c*/m*;

1.14. MakcuManbHO BO3MOXHOE YCKOpEHHUe, a M/c%;

M/CZ;

max

1.15. MakcumanbHO BO3MOXKHOE 3aMeUICHUEe, —a, . ,

1.16. KoapuupmeHT n3MEeHEHNSI MAKCHMaIIbHO BO3MOKHOTO YCKOPEHHS, Ky, max;

1.17. KoaddunueHt u3MeHEeHUs] MaKCUMaJIbHO BO3MOXKHOTO 3aMeICHUS, K;. min;

2.  HcxonHble qaHHBIC, KOTOPHIE XapaKTEPU3YIOT MAPIIPYT:

2.1. JInWHBI OTIENBHBIX XapaKTEPHBIX YYaCTKOB Ha MapupyTe, i, m;

2.2. TlpomonbHbIC YKIOHBI HA XapaKTePHBIX Y4acTKaX, aj, TPaIyChl;

2.3. Pamuychl KpuUBBIX B IJIaHE HA XapaKTEPHBIX y4acTKax, Rj, M;

2.4. VI3MeHeHUs MPOIOJIBHBIX YKIOHOB Ha XapaKTEPHBIX y4acTKax, i, M;

2.5. KoadduiumeHT nonepeyHoro ClerieHus Kojieca ¢ TOporoi Ha XapakTepHBIX yUacTKax, ¢i;
2.6. Tlomepeunsle YKIIOHBI HA XapaKTEPHBIX yYaCTKaX, i, TPAIyChI;

2.7. KoaddumeHT conmpoTUBICHU KAYCHUIO Ha XapaKTePHBIX y4acTKax, f;

2.8. CymMapHO€ BpeMs IIPOCTOS HA BCEX OCTAHOBKAX, lyey, U.;

2.9. CymMmapHoe BpeMs IIPOCTOs H3-3a OpPraHU3aluK JOPOXKHOro JBrkenus, Loy, 4.

3. HcxomHble maHHBIC, KOTOPHIE XapaKTEPU3YIOT CYMISCTBYIOIIYIO CXEMYy OpraHu3aluu
JIOPOKHOTO JIBHKEHUSI:

3.1. MakcumaipHasi CKOPOCTh B COOTBETCTBHMH C CYIIECTBYIOIICH OpraHU3aIlueH TOPOIKHOTO
IBYWKEHUSA, Vmax o7, KM/U.

HcxoaHble TaHHBIC, KOTOPBIE XapaKTEePHU3YIOT JOPOKHBIC YCIOBHUS Ha TEpPEroHe, 1eaecooo-
pa3Ho ohOpMIISATE B BUE PAa3BEPHYTOTO TUIAHA, IIPUMEP KOTOPOTO NpUBeieH B Tabmuie 1.

B pa3BepHyTOM Mmi1aHe HHPOpPMAIUS PUBOJIUTCS B TAKOH IMOCIIEIOBATSIbHOCTH

— B MEpBOH CTpOKE MpejcTaBlieHa UH(OpPMAIHMS O HOMEpaX XapaKTePHBIX YYaCTKOB M MX
KOJIMYECTBE. 3aNOJTHEHUE ITOW CTPOKH CIIEAYyET MPOBOIUTH B TIOCIEIHIO OYepe/Ih IMOCHe Ompe/e-
JICHHSI TPAHHMIT OTJICIIBHBIX XapaKTEPHBIX YYACTKOB, HCXO/I U3 MIPUCYIIMX UM YCIOBHU JBUKCHHS,

— BO BTOpO# CTpOKe MpHBeaAeHa HH(OPMAIIHS O JJIMHE OTIEIBHBIX XaPaKTEPHBIX YYaCTKOB.
3amnogHeHUE JTOW CTPOKH CIIEYeT MPOBOAWTH B MPEINOCICIHIO OUYepelb MOCIE OMpeeIICHuUs
I'PaHUI] OTJCIBHBIX XapaKTePHBIX YYaCTKOB, UCXOS M3 MPUCYIIHUX UM YCIIOBUHN JBMKCHUS,

Tabnuna 1 — [Ipumep pa3BepHyTOro 1jiaHa

1. Homep xapakTepHOro yJacTka 1 2 n
2. JIMWHBI OTJENBHBIX XapaKTEPHBIX YYacTKOB, Lk, kM L, L2, L,
KM KM KM
3. IlpononbHbIE YKIOHBI HA XapaKTEPHbIX YYacTKaX, Ok, TPalyCoB # L L
4. Paauychl KpUBBIX B TUIAHE HAa XapaKTEPHBIX ydacTkax, Ry, kM Ry, Rz, Rn
KM KM KM
5. M3MeHeHHs IPOIOIBHBIX YKIOHOB HA XapaKTEPHBIX ydacTKax, I, M | I, M | i, M | ... | In, M
6. KoadduimeHt nonepeyHoro CUEIUICHUs KoJeca ¢ JOPOror, @yk o Oy2 Oyn
7. TlonepeuHble YKJIOHBI HA XapaKTEpHBIX yUacTKax, Sk, IpajycoB )i B o | P
8. Konddurment conpoTHBIeHns KaueHNs Ha XapaKTepHOM ydacTke fi f f, ... fn
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— B TPEThEH CTPOKE MpeaCcTaBleHa HH(OPMAIIHS O IPOIOJIbHBIX YKIIOHAX HAa MapuipyTe, ok,
IpagycoB, K TOMY e MPH YCJIOBUHU JIBIKEHHUS Ha MOJABEM YKJIOH UMEET 3HAK «+», a MPH YCIOBUU
JBUKCHHSI HA CITYCK «—».

DTy uH(pOPMAIIHIO MOXKHO MOYYUTh U3 T€OJE3NYECKON ChHEMKHU.

— B YETBEPTOM CTpPOKE MpuBeAcHa MH(pOpMaIus o paanycax 3akpyrieHui, Ry, M. B pabote
I'. b. be30oponoBoii [5] nenmaercs ymop Ha TOM, YTO paJlyChl KPUBBIX B TUIAHE CIIEIYET MPUHUMATH U3
Takoro psna Beimmuud: 25, 30, 50, 100, 200, 300, 400, 500 metpoB (kpuBsie ¢ pagumycoM R > 500 met-
POB IPUHUMAIOTCS PSMOJIMHEHHBIMH);

— B IIITOW CTPOKE IpeJcTaBiieHa WHPOpMANUs 00 M3MEHEHUSX MPOJOJIBHBIX YKIOHOB Ha
MapuipyTe, i, METpOB, K TOMY € IPH YCIIOBHH JBH)KCHUS HA MOIEM YKJIOH HMEET 3HAK «+», a Ipu
YCIIOBUU JIBIDKEHUS HA CITYCK «—»;

— B IIECTON CTPOKE IpeacTaBieHa nHpopMalus 0 KodpPHUIMEHTaX HONEPEYHOro CleIlIe-
HHS KOJIeca C JIOPOTOH ¢y U OIpPEeAeNsAeTCs B 3aBUCHUMOCTH OT TUIA M COCTOSHMSA IOKPBITHUS Ha
MapupyTe [5].

Ha cyxux goporax ¢ TBepAbIM MOKPBHITHEM KO3()(MUIMEHT CLEIJICHUs UMeeT HauOoJiblee
3HaYEHHE, TaK KaK B 3TOM Cllyyae OH OOYCIIOBIMBAETCS] HE TOJIBKO TPEHUEM CKOJIBKEHUS, HO U MEX-
MOJIEKYJIIPHBIM B3aMMOJCHCTBUEM MaTEpUAJIOB KOJIeca U IOPOTH (MEXaHUUYECKUM 3alCTIICHHEM).

Ha MoOKpbIX moporax ¢ TBEpAbIM MOKpPHITHEM KO3((UIMEHT CLEIUIEHUS CYIIECTBEHHO
ymenblinaercs (B 1,5-2 paza).

— B CeIbMOM CTpOKe mpuBeaeHa MH(OpMaIs O MONEPEeYHbIX YKIOHAX, fk, IPaaycoB. JTa
nH(pOopMaLKg MOKET ObITh MOJIyUYeHa U3 MaclopTa JOPOry;

— B BOCBMOM CTpOKE MpejcTaBieHa HHpOpManus 0 3Ha4eHUN KOI((PUIIMEHTOB COMPOTHUB-
JICHUS KaueHuIo fy Ha KaKa0M M3 XapaKTEePHBIX OJJHOPOIHBIX Y4aCTKOB [6].

Ha noporax ¢ TBep/ibIM HOKPBITUEM CONPOTUBICHUE KaUYeHHIO 00YCIIOBIIEHO TJIaBHBIM 00pa-
30M AedopmanusmMu muHBL [Ipy yBeIHMUEHHH 4YMCla TOPOXKHBIX HEPOBHOCTEH KOA(PHUIMEHT CO-
MIPOTHBIICHHS KAYEHHUIO BO3PACTAET.

Ha nedopmupyembix goporax KodpQUIMEHT COMPOTHBICHUS KayeHHUIO OIpenesseTcs Je-
(dhopManusMy MIUHBI U TOPOTH. B 3TOM ciiydae oH 3aBHCHUT HE TOJIBKO OT THIIA IIMHBI, HO U OT IIy-
OUHBI 00pa3yIoIIeNcs KOJIEU U COCTOSIHUS TPYHTA.

3HaYUTENbHOE KOJUYECTBO YCJIOBHH U (PAKTOPOB, KOTOpPHIE YUTEHBI BO BpeMs 00pabOTKU
WCXOJHBIX JAHHBIX MPU MOICIUPOBAHUU CKOPOCTEH IBMKEHHs aBTOOyca, JeiaeT HEBO3MOXKHBIM
MIPOBEICHNE MOJIEIMPOBAaHUS 0€3 MPUMEHEHHUS] KOMIBIOTEPHOW TEXHHMKH U CIIEIHabHO pa3pabo-
TaHHOTO MPOTPAMMHOT0 00ECTICUCHHSI.

[To »To¥i mpuumHe Obla pazpaboTaHa KOMIBIOTEpHas Iporpamma «Pacdersl ckopocTeit u
BPEMCHH JIBUKCHHSI.

Ota miporpamma pazpabotaHa B cpesie mporpamMmmupoBanusi Delphi ¢ moMoIisio si3pIka mporpam-
mupoBanust Object Pascal. OOmwmii BUT OKHa ITPOrpaMMBbI TIPUBEIEH HA PUCYHKE 1.

Lenb co3manust 3TOro NPOrpaMMHOTO MPOAYKTA!

1) MoxenrpoBaHUE CKOPOCTEH JBMKEHUS aBTOOyCa Ha MapIpyTe;

2) ompeeneHrne MaKCHMaIbHO BO3MOXHBIX 0€30MacHBIX CKOPOCTEH ABMKCHHUS aBTOOyca Ha
XapaKTePHBIX OJJTHOPOJIHBIX YUaCTKaX MapIIPyTa;

3) ompeneneHre MUHUMAJIBHOTO BPEMEHHU JIBMXKEHHS aBTOOyca Ha OJHOPOJIHBIX ydYacTKax
MapuipyTa.

[IporpaMMHBIil TPOIYKT pa3paboTaH C y4ETOM TaKUX OIpPaHUYECHUNA:

— BeCh MapIIpyT, HA KOTOPOM ILIAaHUPYETCS BBEJICHHE MPOrPAMMHOTO 00ECTIeUeHHUs, pa3OUT
Ha XapaKTepHbIE YYACTKH B 3aBUCHUMOCTH OT YCIOBHI ABMKCHUS IO HUM (HAJIMYHE TMPOAOIBHBIX U
MOTIEPEYHBIX YKIOHOB, KPUBBIX B IJIaHE, KO3()(PHUIIMEHTOB POIOIFHOTO U TIONEPEYHOTO CLETIIICHHUS
KoJeca ¢ JOpOorou);

— OINpeJesieHne BPEMEHHU JIBI)KEHUSI aBTOOyca MEXIy NMepecedyeHUs MU OCYLIECTBIIAETCS Ha
OCHOBaHUU CMOJIETUPOBAHHBIX CKOPOCTEH €ro JBIKEHHUS Ha OTACNbHBIX XapaKTePHBIX ydacTKax.
CKOpOCTh Ha Ka)/I0M XapaKTEPHOM Y4acTKe ONpeAesseTcs MyTeM €€ MOACTUPOBAHMS, YUNUTHIBAs
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TCXHUYCCKHUEC XAPAKTCPUCTUKU aBTo6yca, YCII0BUA OOPOXKHOI'O ABUIKCHUA, UINHY k-ro XapaKTEpHOTO

OIHOPOJHOT'O y4aCTKa, MAKCUMAJIbHO BO3MOKHLBIC YCKOPCHUA U 3aMCIJICHUA aBT06yca 1 3HAYCHUA

€ro CKOpOCTEW Ha MPEebIIyIIEM U CAEAYIONEM XapaKTEPHBIX OJHOPOAHBIX yUacTKax;
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— yCKOpeHHe aBTobyca j, M/c’, MOIEIHpYeTCs UL KaKIOro XapaKTepPHOTO OJXHOPOIHOIO
ydacTka Mapuipyrta. Y cKkopeHue aBTo0yca Ha K-M XapakTepHOM OJHOPOIHOM y4YacTKE paBHSETCS pac-
YETHOMY YCKOPEHUIO HA 9TOM YUYACTKE ey k, KOTOPOE OIPENEISAETCS BO BPEMs MOJECIUPOBAHUS CKOPO-
CTell ABWKEHMS Ha OT/IEJIBbHBIX XapaKTEPHBIX OJHOPOIHBIX y4aCcTKaX.

PazpabotanHas nporpamma 1no3BoJisieT aBTOMAaTU3UPOBATh BCE PACUETHI.

Pe3ynbraTel MOJ€NIMPOBaHUS MOTYT OBITh COXpaHEHbI B BHJE I'paUMKOB U 3JIEKTPOHHOMN
tabmuiel Microsoft Office Excel s nanpHelIero mpakTM4ecKoro aHammsa.

C yuyeToM CKa3aHHOI'O BBILIE MPEJUIOKHUM yCOBEPLUIEHCTBOBAHHYIO METOJIUKY OIpPEIeSICHHS
HE00X0IMMOT0 KOJIMYECTBA aBTOOYCOB, pabOTAIOIINX B IPUTOPOTHOM COOOIICHUH.

VYcoBepieHCTBOBaHHAs METOAMKA BKIIIOYAET CJICAYIOLINE TAIIb:

— OIPENEJIEHNE BMECTUMOCTH IIOJIBUYKHOIO COCTaBa, UCXOJA M3 4aCOBOM MOIIHOCTH Iac-
Ca)kKMpOIIOTOKA;

— 1oa0Op HECKOJbKMX BapHaHTOB IMOJBUKHOI'O COCTaBa IIOJI OINpPEAEICHHYIO B MEPBOM
IIyHKTE BMECTUMOCTb;

— HUMHTALMOHHOE MOJEIMPOBAHNE JBM)KEHUS aBTOOYCa M0 MapIIPyTy M OIpeesIeHUe Bpe-
MEHH €ro 000poTa /il KOHKPETHBIX YCIOBHIA;

— OIlpeJieNieHre KOJIMYecTBa aBTo0ycoB 1O 3aBUCUMOCTH (1), HO ¢ ydeToM Toro, 4to Bpemst 060-
poTa aBTo0YyCa OnpeAesieTcs Ha OCHOBAHUM MMUTAILIMOHHOTO MOJIETIMPOBAHUS ABM)KEHUSI aBTOOYCa.

Cy11ecTBEeHHBIMH IPEUMYIIECTBAMU YCOBEPILIEHCTBOBAHHON METOIUKH SIBJISIOTCS YUET Mpu
OTIpeJIeIEHU! BpeMEHH 000pOoTa Ha MapLIpyTe U3MEHSIOIIMXCS TOPOKHBIX YCIOBUI, TEXHUYECKOTO
COCTOSIHUS aBTOOYyca M M3MEHEHUI B CXeMe OpPraHU3aluU JOPOKHOTO JIBUKEHUSI.

OKCIIEpUMEHTAIIBHBIE UCCIIEI0BAaHUS MPOBOJWINCH Il ABYX NPUTOPOJHBIX MAapUIPYTOB,
cBs3pIBatomux ropoa Jlonenk ¢ cenom Kommynapoka (MapmpyTt Ne 195) u cenom MapbsiHoBKa
(mapmpyT Ne 151).

Ha o6oux mapmpyTtax padorator aBToOycs! [1A3 320303-08.

ITo pe3ynpTaTaM MoJIeIMPOBAaHUS ObLIO YCTAHOBJIEHO, YTO IS JIETHUX YCIIOBHM BpeMs 000-
pota Ha MapuipyTe Ne 195 — 3,785 yvaca, a Ha mapmpyte Ne 151 — 1,214 ygaca.

MopgenupoBaHue JBIKEHHUs] aBTOOyca 10 MEpBOMY IMEPETOHY Ul 3MMHUX YCJIOBUH TMOKa3bIBa-
€T, 4TO Bpems aBrxeHus yBennuupaetcs ¢ 0,0226 gaca no 0,0281 gaca. PazHuiia Mex 1y BpeMeHEM
JBIKEHMS Ha TIEPBOM IIEPETOHE B CEKYHAX VIS JIETHUX U 3UMHHUX YCIIOBUH cocTaBiseT 19,8 cexyHabl.
[Ipu 3TOM pasHuna Bo BpeMeHu 06opoTa Ha Mapuipyte Ne 195 juig neTHUX ¥ 3MMHHX yCIIOBHI MO-
KET TOXOAUTH 10 32 MUHYT, YTO B KOHEYHOM UTOI€ MOXKET CYLIECTBEHHO MOBJIMITH HAa PE3YJIbTAThI
orpezesieHus: HE0OXOAMMOI0 KOJIMYECTBa aBTOOYCOB, pabOTaOIIMX Ha IPUTOPOTHOM MapuIpyTe.

Pacuers! o opmysie (1) mokaspIBatoT, YTO MPU YCIOBHU OINpPEAETIECHHS BpeMEHH 000poTa ¢
Y4ETOM M3MEHSIOIIUXCS JOPOKHBIX YCIIOBUI U CXEMbI OpraHMU3aliy JOPOXKHOTO JIBUKEHUS] Ha MapIll-
pyTax Ne 195 u Ne 151 B 3umMHui1 epro]1 MOKET JIOTIOITHUTENBHO TPeOOBATHCA J10 IBYX aBTOOYCOB.

3aknrouenue

B pabote npoBeieH aHanu3 CyLIECTBYIOIIEH METOIUKHU ONpeaeIeHNns HEOOX0MMOro KOJIH-
4yecTBa aBTOOYCOB, pabOTAIOLINX Ha MapHIpyTe. Y CTAaHOBJIEHO, YTO OCHOBHBIM IapaMEeTPOM aBTO-
OycOB, OKa3bIBAIOIIMM BIIMSHUE Ha OMNpeAeseHHe MX HeoOXOAMMOTo KOJIM4ecTBa Jjs paboThl Ha
MapIpyTe, sIBIsIeTCS TEXHUYECKas CKOPOCTb.

IIpennoskeHo yCOBEpIIEHCTBOBATh CYIIECTBYIOUIYIO METOAMKY OIpeIeIeHUs] HE0OXOJMMOT0
KOJINYeCTBA aBTOOYCOB, padOTAOLINX Ha IPUTOPOIHOM MapuIpyTe, IIyTeM ONpPEAeICHHUs CKOpOCTen
Y BPEMEHH JIBI)KEHUS aBTOOYycCa 110 MapuIpyTy Ha OCHOBAaHMM KOMITbIOTEPHOTI'O MOJEITUPOBAHMUS.

VY CcTaHOBIIEHO, YTO MIPU YCIIOBUM OIPEEIICHUS] BpeMEHU 000pOTa € yU4e€TOM U3MEHSIOUINXCS
JIOPOKHBIX YCIIOBUHM U CXEMBI OpraHU3aluy JOPOKHOTO ABMKEHUs Ha MapmpyTax Ne 195 u Ne 151
ropozaa JloHelK B 3MMHHUI MEPUOJ MOXKET IOTOJIHUTENIBHO TPeOOBaThCS 10 IBYX aBTOOYCOB.

ISSN 1990-7796. Bectu ABTOMOOHABHO-ZIOPOKHOTO HHCTUTYTA =
Bulletin of the Automobile and Highway Institute, 2023, Ne 1(44)
Catit http:// vestnik.adidonntu.ru



14

Cnucox numepamypul

1. Kpucromuyk, M. €. Ilpumiceki nacaxupcbki nepeesentst / M. €. Kpucromuyk, O. O. Jlo6amoB. — XapkiB :
HTMT, 2012. — 224 c. — ISBN 978-617-578-109-8.

2.  Kpucromuyk M. €. EdeKkTiBHICTh MacaXUPCHKOI TPAHCIIOPTHOI CHCTEMH MPUMICHKOTO CIOJIYYESHHS : CIIeLialbHICTh
05.22.01 «TpaHCIIOPTHI CHCTEMI» : TUCEpPTaLlist HA 3100yTTsl HAYKOBOTO CTYIIEHs KaH[IuUaTa TeXHIYHUX Hayk / Muxaiiino
€prenoBud Kpucromuyk ; Xapkis : XHAMI', 2009. — 214 c.

3. Cawmiceko, JI. M. MoznemoBaHHs IpoLiecy JOPOKHBOTO PyXy TPaHCIIOPTHOTO 3aC00Y i-TOIO XapaKTEpPHOIO OTHOPITHOIO
nusiHKoro Mappyty / 1. M. Camicbko // Bicuuk JloHerpkoi akanemii aBToMo0itsHOro Tpancnopty. — 2011, — Ne 3. — C. 38-46.
4.  Cawmicpko, JI. M. AnroputM MOJICTIOBaHHS TPOLECY JOPOKHBOTO PyXy TpaHCIopTHOTO 3aco0y / [I. M. Camiceko //
Bocrouno-EBporneiickuii xypHan nepenossix texHonoruit. — 2012, — T. 1, Ne 4(55). — C. 43-50.

5. Bes3boponona, I'. b. MonenupoBanue npmwxennst aBromoowis // I'. b. besdoponosa, B. I'. 'anymko. — Kues : Buma
mKona, 1978. — 167 c.

6. Baxmamos, B. K. ABromoOmin. Dkcrutyarannonssie cBoiictea / B. K. BaxnamoB. — Mocksa : Akagemust, 2005. —
240 c. — ISBN 5-7695-1978-9.

. H. Camucvko, T. A. Camucwko, B. H. Cokupko
A6mMoMOOUILHO-00POIHCHBLIL UHCIM UMY
T'OYBIIO «/[oneyxuii HayuOHANLHBIIL MeXHUYeCKUll yHugepcumemy, 2. I'opnoska
YcoBepuieHCTBOBaHHE METOMKH ONpPeeJIeHHs] KOJIMYeCTBA aBTO0yCOB B IPUTOPOHOM COOOLICHUH

[poBeneH aHanM3 CyIIecTBYOIIEH METOJUKH ONPEEICHUs HE0OXOANMOTO KOJIMYECTBa aBTOOYCOB, pabOTaIOMHX
Ha MapiipyTe. YCTaHOBJIEHO, YTO OCHOBHBIM I1apaMETPOM aBTOOYCOB, OKa3bIBAIOLIMM BIIMSHHAE Ha ONpPEICICHHE HX
HEOOXO0MMOT0 KOJIMYECTBa JJIsl padOTHI HAa MaplIpyTe, SIBISIETCS TEXHUUECKask CKOPOCTb.

IIpeanoxeHO yCOBEPIIEHCTBOBATh CYIIECTBYIOIIYI0O METOMUKY OINpENENeHUs] HEOOXOIUMOIo KOJIMYECcTBa
aBTOOYCOB, pabOTAIOIINX Ha IPUTOPOJTHOM MapUIpyTe, ITyTeM OIpe/IeNIeHHs] CKOPOCTEll U BpeMEHH JIBIKEHNUS aBTo0yca
10 MapIIpyTy HAa OCHOBAHHH KOMITBIOTEPHOTO MOJEINPOBAHMUSL.

Pa3paboTtana kommbloTepHass mporpamMMa «PacdeT CKOpPOCTHM M BPEMEHH JBIDKSHHS», KOTOpas IO3BOJIIET
aBTOMATH3MPOBATh OMpEeIeHHE BpeMEHH 000poTa aBTo0yca Ha MapuIpyTe ¢ yIETOM JIOPOKHBIX YCIOBHH, TEXHUIECKHX
XapaKTepUCTHK aBTOOYCOB, CYIIECTBYIOIEH OpraHU3anry JOPOKHOTO JBIKEHUS HA MapLIpyTe.

YcTaHOBIEHO, YTO MPH YCIOBHHU ONPEETICHNS BPEMEHH 000pOTa € YI€TOM W3MEHSIOLINXCS IOPOKHBIX YCIOBHH
U CXEMBI OpraHU3alUK JOPOXKHOTO JBIDKeHUs Ha MapmpyTtax Ne 195 u Ne 151 ropona JloHelk B 3UMHUM MepUOJ MOXKET
JOTIOTHUTENHHO TPeOOBATHCS 10 IBYX aBTOOYCOB.

ABTOBYC, TEOMETPUYECKUE ITAPAMETPbI MAPIIPYTA, MAPIIPYT [PUTOPOJIHBIM, CKOPOCTh
COOBIIEHVMA, CPEACTBO MAPHIPYTHOE TPAHCIIOPTHOE

D. N. Samisko, T. A. Samisko, V. N. Sokirko
Automobile and Road Institute of Donetsk National Technical University, Gorlovka
Methodology Improvement for the Number of Buses Determination in the Suburban Traffic

The analysis of the existing methodology for the determination of the required number of buses operating on
the route is carried out. It is established that the main parameter of buses that influences the determination of their
required number to work on the route is the technical speed.

It is proposed to improve the existing methodology for the determination of the required number of buses operating
on a suburban route by determining the speed and time of the bus along the route based on the computer simulation.

The computer program «Speed and Travel Time Calculation» is developed. It allows to automate the determination
of the bus turnaround time on the route, taking into account the road conditions, technical characteristics of buses, the existing
organization of the traffic on the route.

It is established that provided the turnaround time is determined taking into account changing road conditions
and the traffic organization scheme on the routes Ne 195 and Ne 151 of the city of Donetsk in winter, up to two additional
buses may be required.

BUS, ROUTE GEOMETRIC PARAMETERS, COMMUTER ROUTE, TRAFFIC SPEED, ROUTE VEHICLE
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