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PO3POBKA METOJAUMKH OITIEPATUBHOI'O IINTAHYBAHHA POBOTU ABTOMOBILJIIB
HA MIDKMICBKUX MAPHIPYTAX

B pmammit wac ycmimHa po0oTa BCiX Tamy3eldl HapOJHOTO TOCIIONApCTBA HEMOXIHMBA 0e3 e(EeKTHBHOTO
TpaHCIOPTHOTO 00cimyroByBaHHs. OpraHizamis poOOTH TPaHCIIOPTY IOBHHHA 3a0e3NedyBaTi e()eKTHBHE IOCTadyaHHs
IIPOMUCIIOBOTO BHPOOHHITBA, CUIBCHKOTO TOCIOIAPCTBA, IHIIMX Taly3ell HapoAHOTO TOCHOAApCTBA, a TaKOXK
3aJOBOJILHATH NOTPEON HACENEHHs B MEPEeBE3CHHAX 3 CUCTeMHHX mo3uuii. KommiekcHuit minxin o opranizarmii ta
IUTaHYBAaHHA IIePEBE3CHb BHMAara€ JOCSATHEHHS MIHIMAIBHUX BHUTpaT fAK Yy BCiil CcHCTeMi TpaHCIIOPTHOTO
00cITyroByBaHHs, Tak i B OKpeMuX ii eleMeHTax. BupilneHHs 1boro 3aBIaHHS HEMOXIMBO 0€3 3aMIIlICHHS 1CHYIOUHX
PpaHile TeXHOIOTiH 1 METO/IB OpraHi3alii i IaHyBaHHS TPAHCIIOPTHOTO MPOIIECY Ha CYYacHi.

CydacHi BHMOTH [0 OpraHi3amii I€peBi3HOIO TMpOLeCYy Ta SKOCTI BHUKOHYBAaHHUX IEpEBE3CHb Ha
aBTOMOOUILHOMY TPaHCIIOPTI JUKTYIOTh HEOOX1THICTh 3aCTOCYBaHHS HOBHX OpPTaHi3alliifHAX 1 TEXHOJOTTYHHX PillleHb
B IUIaHYBaHHI NTepeBE3eHb 3 BUKOPUCTAHHSIM ITPOTPaMHO-IIJIbOBHX 1 JIOTICTHYHHUX HPUHITHIIIB.

IcHyloua oprasizamiss CHCTEMH OIEPAaTUBHOIO IUIAHYBaHHS HE 3aB)XIM BIINOBIJa€ peaJbHUM IOTpedam
YYacCHHKIB NIPOIIECY BaHTOKHUX aBTOMOOITBHHUX HepeBe3eHb. OCHOBHUM HEIOJIIKOM Ha CHOTOAHIIIHIN JEHb € Te, 0
METOAOJIOTiYHA 0a3a CerMEHTOBaHA 1 OMHCYE OKpeMi eTald IUIaHyBaHHS HpOLECYy IepeBe3eHb. MeTOmuKH, sKi
NPALIOIOTh ChOTOJIHI, NPUCBAYCHI OKPEMHM 3aBIAHHIM, TaKMM SK BH3HAYCHHS ONTUMAIIBHOI BaHTAXKOIIIHOMHOCTI
MapKy PyXOMOTO CKJIaay, PO3paxyHOK TEXHIKO EKCIUTyaTaliifHUX MMOKAa3HHKIB, B TOMY YMCIi HEOOXiTHOI KiBKOCTI
aBTOMOOLUTIB, PO3MOIUI PYXOMOTO CKIady 3a 3asBKaMH 13 3aCTOCYBaHHSIM METOIIB JiHIHHOTO MpPOTpaMyBaHHS,
ckiasianHs rpadika po6oTH aBTOMOOLTIB, PO3paxXyHOK BUTpPAT Ha IIEPEBE3CHHS Ta iHIIII.

BukoHaHHS Takoro pi3HOMAaHITTS PO3PI3HEHHMX ONEpalii i 3aBAaHb B Cy4acHHX yMOBax 0e3 KOMIUIEKCHOTO
MiIX0My 10 iX BUpPILIEHHS, a TAKOXK 0e3 aBToMaTHu3alil nepepoOku 3HaUHUX 00cATiB iHdopMmarii HeehekTHBHE.

KpiM Toro MeromuMku po3paxyHKy HEOOXiJHOI KiTBKOCTI aBTOMOOLUTIB MaloTh Cepiio3HiI IMOXHMOKH, Iie
BUPAXAETHCS B HEBIATIOBITHOCTI PO3PaXyHKOBHX 1 (PaKTHYHHUX BEIHIHH.

HesBakaroun Ha Te, 110 OCTAaHHIMHU POKaMH BEAETHCS aKTHBHA pO3p0OKa 1 BIPOBaKEHHS HA aBTOTPAHCIOPTHI
MiATNPUEMCTBA MPOTPaM aBTOMATH30BAHOTO JOKYMEHTOOOIrY Ta IUIaHyBaHHS POOOTH aBTOMOOLTIB, B AaHHUH Yac HeE
iCHY€ METO/IUKH, siKa 3a0e3nedye KOMIUIEKCHE TIaHyBaHHS Ta PIillICHHS [IepepaxoBaHUX BHILE 3aBJaHb 3 ypaxyBaHHIM
crienu(ikd MiXMICHKUX TIEPEBE3CHB, TOJI K CyYacHI TCHJCHIII PO3BUTKY aBTOTPAHCIOPTY B YKpaiHi MOB's3aHi 3
IHTEHCUBHUM IX PO3BUTKOM.

KorouoBi cioBa: mnepeBe3eHHs, TEXHIKO-€KCIUTyaTaI[iiHI MOKa3HMKM, MDKMICBKHH MapIIpyT, CHCTEMa,

OTepaTUBHE TUIAaHyBaHHS, 3a9BKa, METOIMKA, alTOPUTM, aBTOMATH3allis, METOIOJIOTigHa Oa3a.

BCTYII

Ha cporognimmHiii JieHb iCHye O34 METOJMK sl omnTuMmizamii poOOTH pyxoMmoro ckiamy i
BuzHaueHHss TEIl #ioro pobGoru. OnHak OIIbIIO YaCTHHOK, BOHM MOXYTh OyTH 3acTOCOBaHI st
3MIACHEHHS MJIAHYBaHHS 1 OI[IHKK pOOOTH aBTOMOOLIIB, 3alHATHUX HA MICHKHUX MapIIpyTax.

CucteMaTH3alis Cy4yacHOI METOJOJIOTIUHOI 0a3u PO3paxyHKY TEXHIKO-€KCIUTyaTal[ifHUX MMOKa3HHUKIiB
JUISE MDXKMICBKHX TTEPEBE3CHbB JI03BOJISE CTBEPIKYBATH

- METOJMKH SIKi TpAlIOIOTh CHOTOJHI TPHCBSYEHI OKPEMHUM 3aBJAHHSAM, TaKUM SIK BHU3HAYCHHS
ONTHMAJIBHOT BAaHTAXOMIIHOMHOCTI TAapKy pPyXOMOTO CKJaxy, pPO3paxyHOK TEeXHIKO-eKCILUTyaTaliiHuX
MMOKA3HUKIB, B TOMY YHCJII HEOOXITHOI KIJIBKOCTI aBTOMOOLTIB, PO3IOIIJI PYXOMOT0 CKJaay IO 3asBKax i3
3aCTOCYBaHHSIM METOJIB JIHIHHOTO MPOTpPaMyBaHHS, CKJIaJlaHHs Tpadika poOOTH aBTOMOOLTIB, PO3PaxyHOK
BUTpAT HA TIEPEBE3CHHS Ta 1HIII.

BukoHaHHST Takoro pi3HOMAHITTS pO3PI3HEHHWX oOfNepamid 1 3aBlaHb B CY4YacHHX YMOBax 0e3
KOMIUIEKCHOI'O IIAXOMy 10 iX BHpIIICHHS, a TaKoX 0e3 aBTOMAaTH3allii MepepoOKH 3HAYHUX OOCATIB
iH(popMalii HeeheKTUBHE;

- 0araTo METOAMK PO3PaxyHKy TEXHIKO-€KCIUTyaTalliiHUX IOKA3HHUKIB 1, B TOMY YHCIi, HEOOXiaHOl
KUTBKOCTI aBTOMOOILTIB Il BUKOHAHHS 3aJIJaHOTO 00CsTYy NepeBe3eHb 0a3yIoThes Ha (iKCOBAHOMY 3HAYEHHI
BAHTAKOMIAHOMHOCTI aBTOMOOLISI, B TOM dYac SIK BH3HAYEHHS ONTHUMAJILHOI BaHTaKOIIAMOMHOCTI Mae
TepelyBaTH BU3HAYSCHHIO HEOOXiJHOT KUTbKOCTI aBTOMOOLIIB. B IboMy BUTIAAKY, SKIIO TUCTIETYEP 3MIHCHIOE
«BpY4YHY» MiA0Ip TPaAHCIOPTHUX 3acO0IB PI3HOT BaHTAKOMIAWNOMHOCTI Ha 3asBKYy, BHTpaTH dYacy 1
TPYJIOBUTPATH 3HAYHI;

- OLIBLIICTH ICHYIOUMX METOJMK PO3pOOJeHi A IUIaHyBaHHA MICBKUX IEpeBe3cHb 3 HE3HAYHUMH
BUTpaTaMH 4acy Ha 000pOT pyXOMOTO CKJIaJy, 0 HEe 3aCTOCOBYETHCS B yMOBAaX MiXKMICHKHX IEPEBE3CHB;
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- B JaHMH Yac B SIKOCTI THMYAacOBOTO IHTEpBATy Ui IUIaHYBaHHA POOOTH PYyXOMOTO CKIAIy
BHKOPHUCTOBYIOTHCS, 32 3BHUAl, «100a» 1 «pik», ane crenudika MDKMICBKUX TIEpEeBEe3€Hb 1HOJI BHMAarae
BUKOPHUCTAHHS 1HIIMX TUMYACOBUX iHTEPBAJIiB;

- Y pa3i BUKOPUCTAaHHSI HasBHUX METOAHMK BHHUKAE IMOXHUOKA MPH PO3PaxXyHKYy HEOOXiIHOI KiTbKOCTI
aBTOMOO1JIIB, IO EKCIUTyaTyIOThCS HA MDKMICBKHAX MapIIpyTaX, 32 YMOBH PETJIAMEHTAIII] 4acy BiITpaBIeHHSI
Ta JOCTaBKU BaHTAXKY,

- Ins ckiagaHHs rpagika poOOTH aBTOMOOLNIB Ha JiHIi CIYKOOBISIM, JUIsI YTOUYHEHHS 1 MEPeBipKU
MOJKJIMBOCTI BUKOHAHHS TIEPEeBE3eHb PO3PAXOBAHOIO KIJIBKICTIO aBTOMOO1JTIB, 3aCTOCOBYIOThCS, 32 3BHYAil, HE
AaBTOMAaTH30BaHI TPYIOMICTKI rpad)oaHaTi THYHI METOIH;

- po3monia aBTOMOOUTIB MO 3asBKax 3 YpaxyBaHHAM iX BaHTaXKOIMIAHMOMHOCTI MPOBOAMUTHECS 3a
JOTIOMOTOI0 METOJIiB JIHIMHOTO TpOorpaMyBaHHs, NPOTE BUKOPUCTAHHS KPUTEpil0 Yacy B pilleHH]
TPAHCTIOPTHOI 3a/1adi MOpyIIye IiHIAHICTh 3aBmaHHSA. BHeceHHa iHdopMariii mpo HASBHICTb BUTFHOTO
PYXOMOTO CKJIaAy NpH BHPILIEHHI TPaHCIOPTHOI 3ajgadi BigOyBaeTbcs «Bpy4Hy». [lo chorogsi mpoiec
pO3MONIAy pPyXOMOro CKJIagy WO 3asBKaX 3 JONOMOTOI0 EKOHOMIKO-MaTeMaTHYHHX METOMAIB He
aBTOMAaTH30BAaHO.

Juisa Toro mo6 JAOCTOBIpHO OMMCATH TEXHOJIOTIYHHHA MPOIEC MepeBe3eHh HEOOXITHO WITKO YSABISTH
co0i yacoBHii BiPi30K, IPOTSITOM SIKOTO BiZIOyBatOTHCS MOIIi.

3 ormamy Ha OCOONHMBOCTI YMOB POOOTH PYyXOMOTO CKIQAy, EKCIUTyaTOBAaHOTO Ha MDKMICBKHX
MapuipyTax, IpONOHY€EThCS 3IHCHIOBATH IJIAHYBaHHS TEXHIKO-eKCIUTyaTalliiHUX MOKa3HUKIB HOTO poOoTH
He 3a 00y, a 3a Oinpmmii mepiox vacy. Hdns pospaxynky TEIl moxe OyTH BHKOpHUCTaHUU pik, MiBpivus,
CEe30H, KBapTal, MiCsllb, THXKICHb a00 Yac BUKOHAHHS 3asBKU 3 ypaxyBaHHSM MOBEPHEHHs aBTOMOOLIS B
MOYaTKOBUH IMYyHKT MapIIpyTy.

AHAJII3 JIITEPATYPHUX JAHUX TA IIOCTAHOBKA IMPOBJIEMH

B naHunii wac akTyanbHICTh IHTEHCHBHOTO PO3BHTKY aBTOMOOUIHLHHMX BaHTaKHHX IEPEBE3CHb CTasa
BaroMoI0 He TIIBKH B JITOBHUX KOJAaX aBTOTPAHCIOPTHOI Taiy3i, a i Ha JepkaBHOMY piBHI. 30kpeMma Iie
BimoOpaskeHo B HamionanpHi# TpanciopTHii cTpaterii Yikpaiau 10 2030 poky, IPUHHATIA PO3MOPHKEHHIM
Kab6inery MinictpiB Ykpainu Bin 30 tpaBus 2018 p. Ne 430-p.

J11st 3a10BOJIEHHS 3pOCTAI0YOTO MOMUTY Ha MEPEMILICHHS] BAHTAXIB B MIXKMICBKOMY 1 MIXKHAPOZIHOMY
CIIONy4YeHHI BUHUKAE HEOOXiMHICTh 30INMBIIEHHS MPOAYKTHBHOCTI POOOTH PYXOMOTO CKJIAAy 3a PaxyHOK
SKICHOTO OHOBJICHHS ITapKy PYXOMOIO CKJaay, palliOHAIFHOTO BHKOPUCTAHHS HAsBHOTO MOTEHIiATY
MTPOBI3HUX MOJKJIMBOCTEH, OTIEPATUBHOIO IJIAHYBaHHS POOOTH aBTOMOOLIIB Ha MapIIpyTax.

3HWKEHHS SIKOCTI HaJaHHS TPAHCHOPTHHX MOCIYT MiANPUEMCTBAMH aBTOMOOUIBHOTO TPAHCHOPTY
BUKIIMKAHO PSAJIOM IPUYMH, SIKi TTOB’sI3aHi 5K 3 TEXHIYHUMH acTieKTaMu (pyHKITIOHYBaHHS MiANPHUEMCTB, TaK i
3 HepaI[lOHATFHOIO OpPTaHi3ali€lo TIIaHyBaHHS Ha MiANPHEMCTBAX.

IcHytoya opraHi3amis CHUCTEMH OINEPAaTHBHOTO IUIAHYBAaHHS HE 3aBXIHM BIJIOBINAE peaTbHUM
notpedaM y4YacHUWKIB IpOLECY BAaHTAXHUX aBTOMOOUIFHHMX TmepeBe3eHb. OCHOBHUM HENOJIKOM Ha
CHOTOJHIIIHIA JCHb € T, [0 METOJOJOoriuHa 0a3a CErMEHTOBAaHA 1 OMHCYE OKpeMi €TalM IIaHyBaHHS
MpOLIECy TMepeBe3eHb. METOAMKH, SKi MPAIfOIOTh ChOTOJIHI, NMPHUCBSIYEHI OKPEeMHMM 3aBlIaHHIM. Bennka
PO3MIpHICTh 3aB/IaHb 1 BEIHKA KUTBKICTh CYTTEBUX IS MPAKTUKA OOMEKEHb MPU3BOIUTH IO HEMOKIIUBOCTI
OTPUMaHHS ONITUMAJILHUX PillleHb TPAJIHUIiHHIMH METOJAMH.

[IpoGniemu omnrtuMizamii pobotu pyxomoro ckimanay i BusHaueHHs TEII #ioro po0GoTH 9acTKOBO
PO3MIAHYTI y poOOTH BITUM3HSAHMX 1 3apyODKHMX BueHuX, a came BoiitenkoBa C.C., KutkoBa B.A.,
Kaninivenka O.I1., Kima K.B., Kpamapenka FO.M., MenyxoBoi T.A., Hedbvonosa B.M., Omickesnua M.C.,
[MaBnenka O.B., ITogonsika O.C., [Tpokyxina I'.C., Cmpkosckoi B.JO. Ta iHmmx.

HIJIb TA 3AJAYI JOCJIIKEHHA

[IpoBenenuii aHami3 Cy4acHUX MiAXOJIIB A0 BUPILIEHHS 3a]1a4 ONEPaTUBHOTO IIAHYBAHHS BAaHTAXKHHUX
nepeBe3eHh Ha aBTOMOOUTEHOMY TPaHCIOPTi JTO3BOJISIE 3pOOUTH BUCHOBOK, IO OJHIEI0 3 IEPCIIEKTUBHHX
3a]a4 IiJIBUIIEHHS SKOCTI OIEPATHBHOTO IJIAHYBaHHS € PO3pOOKa METOJMKH OINEPAaTHBHOTO IUIAHYBaHHS
poOOTH aBTOMOOLTIB HA MIXXMICBKHX MapLIpyTax, SiKa J03BOJsLIa O BHKOHYBAaTH OJHOYACHO Omepauii mo
BU3HAYCHHIO PAaIliOHAIBHOT BaHTAXKOIIAMOMHOCTI aBTOMOOLTIB III0J0 BHMOI 3asBKH, pPO3PaxOBYBaTH
HEOOXIJIHY KUTbKICTh aBTOMOOLIIIB 3 ypaxyBaHHIM ONTUMAIBHOI IPOJYKTHBHOCTI PyXOMOTO CKJIay i BUTpaT
Ha TIIEepeBE3CHHS, OOJIKOBYBaTH BUTpPaTH Ha MEPEBE3EHHs 1 pPO3paxoBYBaTH TEXHIKO-€KCIUTyaTalliiHi
MOKa3HUKH POOOTH PyXOMOTO CKJIay, BU3HAYATH 3aHATICTh NapKy aBTOMOOLIIB B OyAb-KWI MOMEHT 4acy.
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PE3VYJIbTATHU JOCIIIKXEHb

sl BMOCKOHAJICHHS OTEPATHBHOTO IUIAHYBAaHHS pOOOTH aBTOMOOUTIB HAa MIKMICBKHX MapIIpyTax
HEOOXiIHO MaTH METOIUKY, SIKa aJCKBAaTHO BIJIOBIJIa€ Cy4aCHMM yMoBaM (DYyHKI[IOHYBaHHS 1 moTtpedam
YYaCHHKIB PHHKY TPaHCHOPTHUX TOCIYT.

[Ipu mpoMy cIrig KepyBaTHCS MPUHIMIIOM CHCTEMHOTO KOMILIEKCHOTO MiTXOAY, CYTh SKOTO TOJSTae
HE y BCTaHOBJICHHI BIJIIOBITHOCTI TOTO YH 1HIIIOTO TTapaMeTpa YHHHAM HOpPMaM i BUMOTaM, a B 3HaXO/[HKECHHI
pillleHHs], 110 AO3BOJSiE HE TUIBKA (POpManbHO YCYHYTH 3a3HaueHMH HEIONIK, ajle i 3HAWTW BapiaHT
TIOJIIIIIIEHHS. [[HOTO TMOKA3HWKA, MiJABUIMUTH €()EeKTHBHICTh BHKOPHCTAaHHS KOXHOTO €JIeMEHTa HasBHOTO
TEXHOJIOTIYHOTO TOTEHIIaly, AOCATTH HAHKpamoro pe3ynbTaTy. Y 3B'SI3Ky 3 YHUM HOTPIOHO HE TLTBKU
BUBYATH ICHYIOUMi cTaH 00'€KTa JOCIIIKEHHS, a i pO3IIIAJaTH EPCIIEKTUBU HOTO PO3BUTKY.

J71st OLiHKY AiSTIBHOCTI aBTOTPAHCIIOPTHOTO MiANPUEMCTBA 3aCTOCOBYETHCS CUCTEMHHUN KOMITJIEKCHUH
MiaXig. ABTOTPaHCIIOPTHE MIiAPHEMCTBO MOXKE OYTH PO3TIISIHYTO SIK €JMHA CHCTeMa 3a0e3MedeHHs moTpedn
KITIIEHTIB B MEPEBE3CHHSIX.

ABTOTpaHCIIOPTHE MiANPUEMCTBO MOXHA PO3IIISAATH SIK CHCTEMY 3 IiJICHCTEMaMH, B SIKOCTI SIKMX
BHCTYMAIOTh CTPYKTYPHI MiAPO3IUTH TIAMPUEMCTBA, BiJ TiSUTBHOCTI KX 0€3MOCcepeHhO 3aIeKUTh podoTa
MIAIPUEMCTBA B IIIOMYy. BHKOpHCTOBYIOUM CHCTEMHHUI aHami3 st GOpMyBaHHS CTPYKTYpPH YIIPaBIIiHHS
MPOLIECOM  TEPEBE3CHHS, MOXHAa BHAUIUTH OCHOBHI  (DYHKIIIOHQJIbHI €JIEMEHTH cuctemu. s
ABTOTPAHCIIOPTHOTO MiIPUEMCTBA 1€ CTPYKTYPHI MiAPO3MiaN (BiIAiK), MO 3HAXOMATHCS B MOCTIHHOMY
B32€EMO3B'A3KY.

[Ipu pociimkeHHI BCi€l CHCTEMM BIJIUIIB aBTOTPAHCIOPTHOIO MiAMPHEMCTBA 3 iX 3aBJaHHSMH,
GyHKIIIMU 1 000B'I3KaMM 1Ii MiIPO3IIIM HE MOXKHA PO3TJISLAATH OKPEMO OJUH Biff OJHOTO, OCKIJIBKH
TOCATHEHHSI METH - 3a0e3MevYeHHsT BUKOHAHHS 3aMOBJICHb B TTOBHOMY OOCS3i i B CTPOK MPH MiHIMaTbHHUX
BUTpATax - MOXIIUBO JIAIIE TIPU CUCTEMHOMY KOMILIEKCHOMY TTiIXOIi.

ABTOTpaHCIIOPTHE MiIIPUEMCTBO MOKHA PO3TJISIIATH SK CHCTEMY YNpPaBIiHHA nepeBe3eHHsIMH. J{is
BIIOCKOHAJICHHS TIPOIECiB mepeBe3eHs IUpoKo BUKOpucTOByeTbes PDCA-minxin (Plan-Do-Check-Act
(Ilnanyii - Poowu - IlepeBipsiii - liif), sikuii BAKOPUCTOBY€ETHCS TIPU BITPOBAKEHHI 3MiH 1 BUPIIIEHH] TPOOIIeM
(pucynok 1).

Pucynoxk 1 - PDCA-niaxia npu riaHyBaHHI, aHai31 Ta BAOCKOHAJICHHI AisUTbHOCTI
ABTOTPAHCIIOPTHOTO IMiIPHEMCTBA

VY wiif cucremi BelHMKe 3HAUYEHHS MAIOTh €TAalM TUIAHYBaHHS Ta aHai3y JisSUILHOCTI MignpueMcTBa. B
SKOCTI 3BOPOTHBOTO 3B'SI3KY JUIsl BHU3HAYCHHsS €()EKTUBHOCTI (PYHKI[IOHYBaHHS aBTOTPAaHCIIOPTHOTO
MiANPUEMCTBA, SIK JaHOI CHCTEMH, BUKOPHCTOBYIOThCSA TeXHiKO-eKcIutyarauiiini nmokasHuku (TEIT) poGotu
PYXOMOT'O CKJIATy.

BusHaueHHsT HEOOXiHOI KiTBKOCTI aBTOMOOUIIB HAa aBTOTPAHCIIOPTHOMY IMiANPUEMCTBI MOBUHHO
3IIHCHIOBATHUCS 3 ypaxXyBaHHSIM MaKCUMaIbHOI €peKTUBHOCTI.

3a0e3neueHHs BUKOHAHHS 3aMOBJICHb B TIOBHOMY OOCSI31 1 B CTPOK IIPU MiHIMAJIbHUX BUTpaTax MOXeE
OyTH JIOCATHYTO CTBOPESHHSIM ONTUMAJILHUX MEPEBIZHMX MOKIJIMBOCTEH aBTOTPAaHCIIOPTHOTO IMiANPUEMCTBA 1
i IBUIICHHSAM 1X €()eKTUBHOCTI.

CxeMa mepeTBOpeHHs MOTpeOM KITI€HTIB B 3aJ0BOJICHICTH IPH IPOXOUKEHHI UYepe3 CUCTEMY
ABTOTPAHCIIOPTHOTO IMiJINPHEMCTBA MPEJICTABICHA HAa PUCYHKY 2.
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Pucynok 2 - Cxema mepeTBopeHHs TOoTpeOr KITIEHTIB B 33J]0BOJICHICTh TIPH MPOXOKEHHI Yepes
CHCTEMY aBTOTPAHCIIOPTHOTO ITiJIPHEMCTBA

[Tix BuMoroto (3asiBKOI0) Oy1eMO po3yMiTH NOTpeOy Y BUKOHAHHI JOCTaBKH BaHTAXKY.

Yac 3asBKkH (TEpMiHOBICTH 11 BUKOHAHHSA), BIJICTAaHb MEPEBE3CHHS (IOBKHWHA MAapUIPYTY), TPUBANICTh
NepeBe3eHHsI BIUIMBAIOTh HAa BEIMYHMHY MPOIYCKHOI 3ATHOCTI CHCTEMH, OCKUIBKH € CKJIaJOBUMH BXiIHOTO
MOTOKY BUMOT. Ha BeNM4rHY NMPOMYCKHOI 3AaTHOCTI CHCTEMH TaKOXX BILIMBAIOThH 1 BHYTPIlIHI YNHHUKH Ii€l
CUCTEMH, TaKi SK OpraHizamis poOOTH BiJIIiIIB CHCTEMH, TEXHOJOTIUHUHN TPOIeC, BUPOOHUU] MOTYXHOCTI
MiNPUEMCTBA, HasBHI Ha KOHKPETHHHA MOMEHT 4acy (3a KUTbKicTio 1 craHoMm). [lpn mocmimkeHHi cucteMu
HEOOXiZJHO BpaxoBYBaTH BIUIMB OKPEMHX MiJCHCTEM Ha poOOTy Bciel cucremMu. CHcTeMa MOXKeE YCIILTHO
CIIPABIATUCS 3 TOKJIAJICHUMH Ha Hei 3aBIaHHSIMHU TUIBKH 33 YMOBH, IO MPOITyCKHA 3aTHICTH CHCTEMH
MEPEeBUIIyE€ CyMapHUM BXimHUI moTik BuMoOr [8] Ha Bci BUAM mIepeBe3eHb. 3aiiBa KiIBKICTb aBTOMOOLTIB
MOB'A3aHA 3 BEIMKUMH KalliTaTbHUMH BKIQJEHHSIMH, WI0O TPU3BOAWUTH 1O 3aMOPOKYBAaHHS KOIITIB
MiANPUEMCTBA, TOMY HEOOXiIHO TOYHO BHM3HAYAaTH HAWOLIBII BHUTiAHY (ONTHMAalbHY) BEJIMYHHY pPE3EPBY
aBTOMOOUIIB. ONTHMalIbHA BETMUMHA PE3ePBY BUPOOHMUYHUX MOTYKHOCTEH CHCTEMU MOXe OyTH BHSBJICHA 32
€KOHOMIYHHM KpUTEpieM - 3a0e3rneueHHs MiHIMyMy BHUTpaT abo Makcumymy mpuOyTKy [8]. B cyuacHmx
yMoBax (YHKIIOHyBaHHSI TPAHCIIOPTHUX KOMIIAHIH 3aJTUINAETHCS aKTyalbHOIO 3a]a4a TOYHOIO BHU3HAYCHHS
BUPOOITKY PYXOMOTO CKJIAAy 1 pecypciB, HEOOXiAHMX Ui 3AIMCHEHHS NOCTaBKM BaHTaxiB. OIHUM 3
HamnpsMKiB pallioHaJIbHOTO BUKOPHCTAHHS PECYpPCiB HA aBTOMOOUIEHOMY TPaHCIIOPTi € ONTUMI3allis BUTPAT
METOZIaMH MaTeMaTUYHOTO IMPOTpaMyBaHHS, 3a JOIMOMOIOI0 SKUX MOJIIMBO MPOEKTYBAaHHS MaTepiallbHO-
TEXHIYHOT 0a3u 1 ONTUMaTbHUX MAapUIPYTiB JIOCTABKH BaHTAXIB, PO3MOALI PyXOMOro CcKiamy i
HaBaHTaXXYBAITbHO-PO3BAHTAKYBAILHUX 3aC001IB 1 OaraTo iHIIOTO.

[lizcymoByrouM BHIIE CKa3aHE MOXKHA CTBEP/KYBaTH, IO € HEOOXIJIHICTh PO3POOKH METOAWKU
ornepatuBHoro mianyBanHs (MOIT) poGoTu aBTOMOOLTIB HA MIKMICEKHX MapIpyTax, 1o J03BoJInia 0:

- OJTHOYACHO BHKOHYBATH KOMIUIEKC OIEpaiiid 3 TUIaHyBaHHS POOOTH aBTOMOOLNIIB 3 MiHIMaTbHUMHU
3aTpaTamu;

- KOMILUIEKCHO 1 TOYHO TUIaHyBaTu poOOTy aBTOMOOLTIB,

- aBTOMaTH3yBaTH MPOLIEC PO3MOALTY aBTOMOO1JIIB 3a 3asiBKAMH;

- OTIEPaTUBHO MPOBOAMUTH aHAIIi3 POOOTH PyXOMOT0 CKJIaay Ha MDKMICBKAX MapuIpyTax.

[Tpu po3poOIli METOANWKN B OCHOBY TOKIIQJIEHO (DiKcallilo THMYacOBOTO HTEPBANy «4ac BHKOHAHHS
j-0i 3asBKM» 1 MOMEHTIB IOYATKy 1 3aKiHUYEeHHS BHKOHAHHS POOOTH 1JeHTH(]IKOBAHOrO aBTOMOOUIS B
orepaTtopi 00IiKy Jacy.

[lpu aBTOMaTH30BaHOMY OOJIIKYy B METOJAHMIII TakuX (HakTopiB, K OOCSAT BaHTAXYy, 3asBICHOTO JIO
MEPEBE3CHHsI, Yac 3asBKH, YaC 000POTY PyXOMOI'0 CKJIaay Ha MapiIpyTi, 3alHATICTH aBTOMOOLIIB Ha 1HIIMX
3asBKax, MPOAYKTUBHICTh PyXOMOI'O CKJIaAy Ha 3asBIli, PO3MOALT aBTOMOOITIB MO 3asBKax BigOyBaeThbCA 3
BHCOKOIO ONEPAaTHBHICTIO, TOYHICTIO, €(DEKTUBHICTIO 1 3 MEHILIMMH 3aTpaTaMH.

Y MeTozuil BpaXOBY€EThCs crienndiuHa 0COOIMBICTh MKMICHKMX IIEPEBE3CHb BUSBJICHA ITPU
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BUKOHAHHI POOOTH: BEJIMKA MPOTHKHICTH MApIIPYTIiB, 10 HPU3BOIUTH 10 HEOOXITHOCTI BiaBaTH IepeBary
IIpU BUOOPi pyXOMOTO CKJIAAy aBTOMOOUISIM O1TBITOT BAHTAXKOIII THOMHOCTI JIJIs BAKOHAHHSI 3asIBKH MEHITIOIO
KUIBKICTIO 000pOoTiB. Lleit akTop OyB BpaxoBaHMIA B aITOPUTMI PO3MOALTY PyXOMOTO CKJIaly 110 3asBKax Ha
MIKMiCBKHAX MapLIpyTax.

Mertoauka O3BOJISE TMOEJHYBaTH B CcOOlI 1 BHKOHYBAaTH OJHOYACHO OIeparii M0 BHU3HAYCHHIO
paIioHaTbHOI BaHTAXKOIIITHOMHOCTI aBTOMOOLUIIB MIOAO BUMOT 3asBKH, PO3PaxXyHKY HEOOXITHOI KiTbKOCTI
aBTOMOOLUIIB 3 ypaxyBaHHSIM ONTHUMAaJbHOI MPOAYKTUBHOCTI PyXOMOTO CKJaay i BUTpaT Ha IEPEBE3CHHS,
00JIKy BHUTpaT Ha TEPEBE3CHHS 1 PO3PaXyHKY TEXHIKO-€KCILTyaTaIlifHUX ITOKa3HUKIB POOOTH PyXOMOTO
CKJIa[ly, BU3HAYEHHS 3aiHATOCTI MapKy aBTOMOO1IIB B OyIb-SIKUil MOMEHT Hacy.

st 3aiiCHEHHS OTIEPaTUBHOTO MJIaHYBaHHS 32 HABEACHUM aJrOPUTMOM HeoOXigHO chopmyBatu Oazu
nanux (5/) Buxignoi indopmanii «3» (oTpuMaHi 3asBKH), «Aik gacs? (BIACHUN MApK aBTOMOOLNIIB), «Aik sa®
(3amy4eHnii mapk aBTOMOOLTIB) 1 6a3m maHmx pesynbryrouoi indopmamnii «TEIl» (TEIl 3a 3asBkoro),
«TEIl, poyp» (TEIl 3a «po3paxyHKOBHH Yac HUKIY»), «Crepes » (BUTpPATH Ha TEPEBE3CHHS MO 3asBIIi),
«Chepes y posp» (BUTPATH Ha MEPEBE3EHHS 32 «PO3PAXYHKOBHH Hac IUKITY»).

[ImanyBaHHS MOXe BHKOHYBATHCS AaBTOTPAHCIIOPTHUM a00 EKCIEAWMIHHUM IIiIMPHEMCTBOM, IO
eKCIUTyaTy€e BIacHWW abo 3alydeHHid BaHTa)XHUHA aBTOMOOUTBHWN TpaHCHOPT. Y aBTOTpaHCIOpTHE abo
eKCIeIUIIIHE TiAPUEMCTBO HAIXOAAThH 3asBKU 3; (j - MOpSAAKOBUN HOMEp 3asiBKH, j = 1 ... m). Bxignuit
MOTiK BUMOT CKJIATA€THCA 3

- HalilMEHYBaHHS 1 BIIACTUBOCTEH BaHTAXY;

- 00CsTy BaHTaXYy, 3asBJICHOTO 110 repeBe3eHHst O, T,/ =1 ... m;

- JaTU TIOCTABKH f; < 1 TEPMiHY 3aIBKH T oy j, THIB, j = 1 ... m;

- TyHKTIiB HABaHTKEHHA 1 PO3BAHTAXKEHHS Ta BUXOSYH 3 IOTO JOBXHUHU MApIIPyTy Ly j, KM, j =1 ... m.

Jnst 3aificHEHHsSI ONEpaTHBHOTO IUIAHYyBaHHsS OyIOyTh NOTpiOHI BHIXiAHI JaHi, MpeACTaBlCHI Ha
pucyHkax 3 i 4.

Pucynok 3 - BuxinHi gaHi 1o 3asiBKax Juisd 3[[iHCHEHHS ONIEPATUBHOTO TUTAHYBaHHS
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Pucynok 4 - BuxinHi gafi Mo aBTOMOOUIAX 7S 3A1MCHEHHS OMEPATUBHOTO TIAaHYBaHHS

PosriissHeMo HalOUIBIN CKIIAAHUN BUTIAJI0K 3aCTOCYBaHHS JTAHOT METOTUKH.

ABTOTpaHCIIOPTHE MiANPHEMCTBO Ma€ BiacHI aBToMOOim Ai (i - Thmu aBTOMOOWMB, i = 1 ... n,
k - HOMep aBTOMOOINS, k=1 ... p) 3 HOMIHAILHOIO BaHTAXKOIJHOMHICTIO ¢i.

[Ipu HagXOMKEHHI 3asBKH 13 3a3HAYCHHSIM BHUy BaHTaXYy 1 TaOapUTHUX XapakTEPUCTUK aBTOMATHYHO
Oyne 3amisHud miapo3min BA «Ai ewe» @00 «Aik sq» 3 THM THUIOM PYXOMOTO CKIAdy, SKUH
BUKOPHUCTOBY€ThCS IJI5 IIEPEBE3ECHHS JaHOT KaTeropii BaHTaxiB.

Jis 3a0e3meueHHs] MaKCUMAIbHO €(QEeKTUBHOTO BHKOPUCTAHHS BAHTAXKOIIAHOMHOCTI aBTOMOOLIA i
00'eMy Ky30Ba pO3paxOBYEThCs KOE(illi€HT BUKOPUCTAHHS BAaHTAKOIMIJHOMHOCTI i BaHTaKOMICTKOCTI. 3a
J0TIOMOroro oneparopa «OR» BHU3HAYa€THCS ONTHMAIbHE PO3TALIYBaHHS BAHTaXy B Ky30BI aBTOMOOLNS.
[Ipy BU3HAYEHHI MaKCHMAaJIbHOTO 3aBAHTAKEHHS TPAHCIIOPTHUX 3acO0IB MOKHa BHKOPHCTOBYBAaTH BimoMmi
3anexxHocTi [3]:

Ny =[Ax /(g ORI ORBy)]
Ny =[1ly / (A ORIz ORBg)]
N =[Bg / (dp ORI ORBy)]

N - KUIBKICTB PO3TAIIOBAHUX OJMHUIL BAHTAXKY IO JIOBXKUHI Ky30Ba TPAHCIIOPTHOTO 3ac00y, O1I.;
Nw - KiIbKiCTb pO3TalIOBaHUX OOUHULLE BAaHTAXKY MO LIMPUHI Ky30Ba TPAHCMOPTHOrO 3acoby, o4,;

Ng - KUJIBKICTh pO3TalllOBaHUX OJAMHUIIL BAHTAXY IO BUCOTI Ky30Ba TPaHCIIOPTHOTO 3aco0y, O/1.;
Jk - TOBXHMHA Ky30Ba TPAHCIIOPTHOTO 3ac00y, M;

Ik - mmpuHa Ky30Ba TPaHCIOPTHOT'O 3aC00Y, M;

Bk - BUCOTa Ky30Ba TPaHCIIOPTHOTO 3aC00Y, M;

Jlp — OBXKMHA BaHTAXKY;

g - mmprHa BaHTaXKY;

Bg - BucoTa BaHTaxy;

[...] - MiHIMaJIbHE IIiJI€ YKCIIO;

OR - oniepatop BUOOPY aJIbTEPHATUB «a00».

[lpu 37milficHeHHI PO3paxyHKIB CIijJi KepyBaTHCS OOMEKEHHSIMH, IO BHUILIMBAIOTH 3 BIIACTHBOCTEH
BaHTaXYy, 110 IEPEBO3UTHCS (MaKCUMaIbHA BUCOTA YKJIaJlaHHSA, Opi€HTALis 1 T.A.).
MaxkcuManbHO MOKIIUBY KUJIBKICTh OJIMHHIIb BAHTAXY, 110 PO3MILIYETHCS B KY30Bi TPAHCIIOPTHOT'O
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3aco0y [3]:
Nmax =Ny Ny -Np.
KoedinieHTr BUKOPUCTaHHS BAHTAXKOITIJHOMHOCTI 1 BAHTXKOMICTKOCTI BU3HAYAKOTHCS 32 KIIACUYHUMHU
tdhopmynamu.
Jns BU3HAYEHHsS ONTHMAIBHOTO MapIIPYTy i MpoOiry pyXoMOro CKjiIagy MOKHAa 3aCTOCOBYBAaTH
iCHYI0Yi TPOrpaMHi MPOJAYKTH, B TOMY YMCII 3a3Ha4eHi B Tabmmi 1.

Tabmuug 1 - XapakTepucTUKU CydYacHHX MPOTPaMHUX MPOAYKTIB 3 TNIaHYBaHHS NEpEBE3CHb

IlocTrauanpHuK:
Haspa IT pimenas

3asiBKa Ha JOCTABKY
ITo6ynoBa MapIpyTiB
Po3smoain mo aBToMo0O1LIISX
OOJIiK TIOCTIHHUX BHUTPAT
OO6J1iK pO3HECEHHX BUTPAT

IaTerpanis B 1C
Jpyk NOKyMeHTIB
[Tnan-dakr
006Kk Halimy
O6aix IIMM
[lincymKkoBi 3BiTH

ATKcodt: IAC
"BanTaxkonepeBe3eHHA

PAPYC: Ynpasninus
TPaHCIIOPTOM

®OPEC: ABTOTpaHcmopt

Akcenot: YrpaBIiHHS
nepeBe3eHHIMHI

1TOB: LlenTp noricTuku
AHTOP: Logistics Master
ESRI: ArcLogistics Route
TomnlInan: TopLogistics
CAC: OITUMYM I'C
Opmacodt: CUTU-ocraBka

Jlis BUpiIIeHHs MOCTaBleHOI B poOOTI MeTH BBeneMo MOHATTS «laeHTndikoBaHWIT aBTOMOOLTEY i
«ormeparop 00Ky Yacy 3aiHSITOCTI 1IeHTU(IKOBAHOTO aBTOMOOLIIN.

loenmudpixyemo pyxomuil ckiad, BAKOPUCTOBYEMO IS LLOTO JOAATKOBUH IHAECKC «k» (k - HOMeEp
aBTOMOOLUISA, 10 No3BONIsA€e Horo imeHTHdikyBatH, k= 1 ... p), M0 J03BOJIUTH 3 OINBIIOID TOYHICTIO i
OIIEPAaTUBHICTIO 3/IHCHIOBATH BUOIp PYXOMOIO CKJagy cepell BIIbHHX aBTOMOOUIIB [uig poOOTH Ha j-ii
3asBIIi.

3actrocoByemo oreparop 001Ky yacy (OOY), akuit 1o3Bose pikcyBaTu:

- YaCOBHI 1HTEPBAJ «4aC BUKOHAHHS j-01 3asBKN»;

- MOMCHTH NOYATKY 1 3aKIHUECHHS BUKOHAHHS POOOTH 1IeHTH()IKOBAHOIO TPAHCIIOPTHOTO 3aC00Y;

- YaCOBUH IHTEpBAJl «3alHATICTH aBTOMOOLISA i-r0 THIY k-TO HOMEpa Ha j-ii 3asBii». Lle no3Bossie
BpaxyBaTH 1 BIOPSAKYBaTH B 4aci HaIiHIIOBIII Ha aBTOTPAHCIOPTHE a00 eKCHeAWLiliHe HiAMPHEMCTBO
3asBKH | YHUKHYTH HaJIajli TPyIOMICTKOT MOOY/I0BU rpadika BUITYCKY aBTOMOOLIIB BpyUHY.

Bnok-cxema MOIT po6oTr aBTOMOOIIIB HA MIPXMICBKHX MapIIpyTax IpeJCcTaBlicHa Ha PUCYHKY 5.

Posnogin pyxoMoro ckmagy 1O 3asBKax IMPOBOJAUTHCS Y BIANOBIZHOCTI 10 aNrOPUTMY,
MPEJCTABICHOTO Ha PUCYHKY 6.
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PucyHok 5 - biiok-cxema MeTOIMKH OTlepaTHBHOTO TUIAHYBaHHS POOOTH aBTOMOO1ITIB
Ha MDKMICBKHX MaplipyTax

BaxJIMBUM eJIeMEHTOM METOJIMKH ONEpPaTHBHOIO TUIAHYBaHHS pOOOTH aBTOMOOITIB HAa MiXXMICBKHX
MapuipyTax € ajrfOPUTM aBTOMATH30BAHOTO PO3MOALTY aBTOMOOILTIB MO 3asBKaX Ha MDKMICBKMX MapHIpyTax
3 BUKOPUCTaHHSM oreparopa o0JiKy 4acy i koeilieHTa MepeKpUTTsS THMYACOBHX 1HTEPBaiB «4ac 3asgBKI» 1
«3alHATICTH ABTOMOOLIISY.

[Ipu HaaXOMKEHHI YEProBOl 3asABKH PO3PAaXOBYETHCA:

- TEpMiH BUKOHAHHS 3asBKU B TOAUHAX 15200, TOA, j =1 ... m;

- yac 000pOTYy aBTOMOOLIIS Ha j-1id 3as1BL #05j, TO;

- KUTBKICTh 000POTIB aBTOMOOLIIS Z,5; 32 TEPMiH BUKOHAHHS 3asBKU B TOJIUHAX T 200;
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- HeOOXi/THa TTPOTYKTUBHICTh PyXOMOTO CKJIaIy TIO 3asIBITi:

_9
W= (1)
to6 j
ae W; - noTpiOHa NPOJYKTHBHICTb PYyXOMOTO CKIIaly 3a 3asiBKOO, T/TOL;
Q; - 00csIr BaHTaxy, 3as1BJICHOIO 10 IEPEBE3CHH, T;
to6 j - 9aC 000pOTY aBTOMOOLIIS Ha j-1i 3asiBLI, TOX;

W,; - IpOLYKTHBHICTb i-r0 TUITy aBTOMOOLIA Ha j-1i 3asBLi:

_ q.:V
VVU - tHl 7(2)

06 j

fe W; - IpORYKTHBHICTH [-TO TUITy aBTOMOOLIS Ha j-1if 3asBLIl, T/TOL;

q,; - HOMiHaNbHa BaHTaXKOMiANOMHICTb aBTOMObIiNA i-ro Tuny, T;
¥ - KoeQilieHT BUKOPUCTAHHS BAaHTAKOMITHOMHOCTI 1 BAHTaXKOMICTKOCTI (3 TOTIOMOTOI0 OmepaTopa

«OR» BU3HAYAETHCS ONTUMAJIBHE PO3TAIIyBAaHHS BAaHTaXY B Ky30Bi aBTOMOOIIS);
to6 j - 9aC 000pPOTY aBTOMOOLIIS Ha j-1if 3as1BIIi, TOJ.

Bubip onTuManpHOI TPOXYKTUBHOCTI PyXOMOTO CKJIaqy Ha 3asBKY 3IIACHIOETHCS Cepe]] HasBHUX
BUILHUX aBTOMOOLJIIB, BPaXOBYIOYH YMOBY:

Z:;lzjn'l:l Wy =W;.

[Tpu BuOOPi aBTOMOOIIISI BpaXOBYIOTHCS BIACTHBOCTI BaHTaXYy 1 CIeliaii3allist pyxoMoro ckianry. s
PO3paxyHKy BUKOPUCTOBYETHCS MiAPO3Mia 0a3u MaHUX «Aik gracn? 800 «Aik sa MO TEBHIN TPYIi PyXOMOTo
cknany (6opToBi, pedprkepaTopu, CAMOCKUAM, ITUCTEPHH).

Bubip pyxomoro ckiiafy mounHaEMO 3 pO3PaxXyHKY HEO0OXiTHOI KiJIbKOCTiI aBTOMOOLTIB MaKCUMAIIbHOT
IPOJXYKTUBHOCTI Wy ; (W;_j ; =maxw; ;):

AH, 7 (3)

n—1
. W/' _Zizl AB;
Li ™ W

y

ae  AH; ; - HeoOXijHa KUIBKICTb aBTOMOOLIB i-ro THIy Ha j-iii 3asBLi, 3 MaKCHMAalbHOK
MPOJTYKTUBHICTIO, OJ1.;

AB; - aBTOMOO1i i-TO THITY, BUOpaHi U1t pOOOTH Ha j-iii 3asBII, O11.;

W - MakCHMaJbHa [POJYKTHBHICTb PYyXOMOTO CKJIaJy Ha j-iif 3asiBLUi i3 HasBHOTO HA Mi/IPUEMCTBI,
T/TO..

BusHavaeThcsi MOMIIMBICTh BUKOPUCTAaHHSI aBTOMOOLIS =1 THIy k-ro HOMepa Juisi poOOTH Ha j-il

3asBIli (YN BUIBHHU JaHWi aBTOMOOUIL Ha YacOBOMY IHTEpBalll «4ac BHKOHAHHS j-Oi 3asBKH») 3
BukopuctanHsaM OOY ta B/ «Ai suacw?. 111 IbOTO pO3paxoByeThCS KoeilieHT nepekputts Kir:

tAikmna!t
Kp=——""—.,4)

tAik(m—l)KiHu

ne Kp - xoediulieHT NEepeKpUTTs THMYACOBHX IHTEpBANiB «4yac BUKOHAHHA j-Oi 3asABKU» 1
« 3a{HATICTH aBTOMOOLJIS i-TO TUILY k-TO HOMEpa Ha j-ii 3asiBLi»;

ty - TOYKa TI0YaTKy poOOTH aBTOMOOLIIS i-ro TUIY k-ro HoMepa A Ha 3alUTaHOBaHIH j-ii 3asBIi,

ik mnou

TOJ;
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t Aoty ~ TOUIKR 3aKiHUCHHS POOOTH aBTOMOOINS i-TO THUIy k-TO HOMepa Aj Ha TONEpeaHiH
1k (m—1)kiny

3asBII1,TOI.
BukopuctoByemo oneparop « Ky 21». Skmo K =1, to meit aBToMo06iap Moxe OyTH 3aisHUN Ha

TUTAaHOBAHIM 3asBIi 1 MPUCBOIOEMO HoMy «ly»-momyineHuil. BuzHauaemo KinbkicTh aBTOMOOLMIB =1 THITY
BUIBHHX ISl BHKOHAHHS JTAaHOI 3asABKH 1 mo3Hadaemo Horo AC;. [Ipu Bubopi aBTOMOOIIIST MOXKHA BCTAHOBUTH
MIPiOpUTET IS THX aBTOMOOWTIB, AKi MaroTh HaWOimpIne 3HadeHHS K. lle 3a0e3meunTh piBHOMIpHE
BUKOPUCTAHHS aBTOMOOLTIB.

Axmo Kp<l, To meli aBTOMOOLTh He MOXKe OyTH 3ajisTHUIM Ha TUIAHOBAHIHM 3asBIli, TOMY OJIOKyEMO
HOT0, MIPUBIACHIOIOYH oMy «0» - HE TOMyIIeHHH.

VY Tomy BUMAIKy, SKIIO 32 «4ac BUKOHAHHS j-0i 3aBKM» MO)K€ OyTH BUKOHAaHO KiJIbka 00OpOTiB Ha
MapIpyTi, TO po30UBaeMoO 1€l YacOBUU IHTEpBaJl HA BIIPI3KU «dYac OJHOTO O0OpPOTY Ha j-id 3asBHi» i
BH3HAYAEMO MOIIMBICTh BUKOPHCTAaHHS aBTOMOOLTIB Ha KOXKHOMY 3 ITUX BiPi3KiB 3a (hopMyInoro (4).

HaBenenwmii Buie orepaTop B HpOTrpaMHii OOONOHIN TPEICTaBICHUN SK OMEepaTop IOPiIBHIHHS
TUMYAcCOBOTO IHTEPBAJy «4ac BUKOHAHHS j-O1 3asBKM» 1 THMYACOBUX IHTEPBANIB «3aHHATICTH aBTOMOOLNS i-
T'O TUIY k-TO HOMEpa Ha j-iii 3asBIII».

IlopiBHIOEMO OTpMMaHe paHille 3HAYCHHs HEOOXIAHOI KUIBKOCTI aBroMoOutiB i=1 Thny AH,_ ; 3

HasIBHOIO KIJIBKICTIO BJIACHUX BUIBHUX IS BUKOHAHHS TaHOI 3asBKU aBTOMOOLTIB AC,.
Bukopucrosyemo oneparop « AH,_, ; < AC,_, ;» 1 nogarkouii onepatop « AC_, ,<I».

SAkIo aBTOMOOUTIB MOTPIOHO MEHIIE ONMHUIN, a BIIBHHX aBTOMOOLTIB /=1 Tumy Hemae (cumyayis

MNel), TO 3pOOHMO PO3PaXYHOK HEOOX1AHOI KUIPKOCTI aBTOMOOLIIB 3 HAHOLIBIINM HACTYIIHUM 3HAYCHHSM Wy, ,

a came W, ; 3a popmyuoo (3) 1 Oyaemo CiilyBaT HABEACHOMY PaHIlle alropuTMy.

SAxmo aBToMOOILTIB MTOTPIOHO OibIIe OAWHUIN, a BUTBHUX aBTOMOOLTIB HEIOCTaTHRO (cumyayia Nel),

TO MpUKAMAEMO Jist poOOTH Ha j-iii 3asBIi KiJIbKICTh aBTOMOOLNTIB i-T0 TUTY piBHE HASBHUM AC; j:
AB; = AC; (5)

MIPU TBOMY:

- BpaxOBYE€ThCS TMPIOPUTET HAa BUKOHAHHS j-O1 3asBKH, HOTO MAalOTh aBTOMOOUI 3 HaWOLTBIINM
MO3UTUBHUM 3HAUYEHHSIM K77,

- TIPUCBOIOETHCSI 00paHUM il pOOOTH Ha JIaHil j-1i 3asBI[i aBTOMOOUTIB i-ro THIYy i k-ro HOMepa
«3aMHATICTh aBTOMOOLNSA i-TO TUIYy k-ro HOMepa Ha j-ili 3asBUi» B B «Aik ewen» AN TOTO MO0
BUKOPHCTOBYBATH ITI0 iH(GOpMaIlito pr 00poOIIi HACTYITHUX 3asIBOK.

Moske CKJIACTHCS CHUTYyallis, KOJM BJIACHUX aBTOMOOUIIB HEJIOCTaTHhO JUIS BUKOHAHHS OOCATY
TepeBe3eHb 3a 3asABKOYO, TOI 33EMO B/] «Aik sar»-

SIkio AHl-j < AC,-]- 1 AH; <1, e o3Hauae, 10 HEOOXIJHUX aBTOMOOLIIB MOTPIOHO MEHIIE OAUHMLI 1

BUILHUX aBTOMOOUIIB i= 1 Ty A0CuTh (cumyayis Ne3).

Sxmo AHU- <1, ToO B IIOMYy BHUMNAJAKy HEOOXiAHO OyJe TOPIBHATH MEKibKa albTepHATHBHHUX

BapiaHTIB 32 BUTpaTaMU Ha NIEPEBE3CHHSI:
BapianT 1. I[Ipuitmaemo st poOoTH Ha j-iii 3asBIli OTMH aBTOMOOIJb i-T'0 THITY:

AB; = ceiling AH;; =1= AC;; ,(6)

IIPU [IbOMY BPaxOBYETHCS MPIOPUTET aBTOMOO1LIIB Ha BUKOHAHHS j-Oi 3asBKH, i 00paHuM 111 poOoTu
Ha JIaHii 3asBI[i aBTOMOOLISIM TPUCBOIOETHCS «3aWHATICTL aBTOMOOINS I-ro THUNY k-ro HOMepa Ha j-id
3asB1» B B/ «Aik snacn-

Po3paxoByeMo BUTpaTH Ha HepeBE3CHHS MO j-ii 3asABLi MPH BUKOPUCTAHHI LOI'O aBTOMOOLIS i-I0O
THITY, BAKOPUCTOBYEMO TIPH IIbOMY:

- B/ «3» 3 iHpopmMaIii€ro: TOAMHN poOOTH Ha MAPIIPYTi 1 TPOOIT Ha MapHIPyTi 1O j-ii 3asBIIi;

- BJ[ «Aik gracw» 3 THPOpMALIiEIO: HOPMA BUTPATH MAJIMBA, HOPMa BUTPAT Ha IIKUHM, HOpMa BUTpat Ha TO
1 TP, HOpMa amMopTH3aNiiHUX BiJIpaxyBaHb 110 PyXOMOMY CKJIaJly, BAPTICTh aBTOMOOINS I-T0 TUITY;

- BiioMi QOPMYJIH JUIS PO3paxyHKy eKCILTyaTal[iiHIuX BUTpAT.

Bapiant 2. Po3risiHeMo pyxoMHi CKJaJ MEHIIOI BaHTa)KOMiAMOMHOCTI 1 MPOAYKTHUBHOCTI. 3poOMMO
PO3paxyHOK HEOOXIIHOT KIIbKOCTI aBTOMOOLIIB 3 HAHOLIBIIMM HACTYIHUM 3HAYCHHSIM Wy , @ CaMe W, ; 32

ij ° i
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(dbopMyJ10r0 aHaI0riuHOO (3):

-1
W= " AByw;
Jj =1 ik
AHi=2,j = L

Wiz, j
CNIITyIOYd BUKJIAJCHOMY paHillle alTOpUTMYy, HEOJIMIHHO TIEPEBIPSAIOYN HASBHICTH BIIBHUX
aBTOMOOLITIB.
Axmo i TyT AH, ; <1, TO miIeMO aHaTOTTIHO JisM IPH BapiaHTi 1.

Axmo AH; ;= 1, To 6e3 10JATKOBHX PO3PAXYHKIB 1 OPIBHSIHB IPUAMAEMO JUIsl pOOOTH Ha JaHIH j-iii

3asBLI caMe Iell aBTOMOOUIb i-Ir0 THITy k-TO HOMEpa, BiI3BHAYAEMO «3aHHSTICTh aBTOMOOUIS i-T0 TUMY k-TO
HOMepa Ha j-i# 3a9BI» B B/ «Aik aiacw? 1 3aBEPITYEMO PO3PAXYHKH.
SAkmo AH;;> 1, TO IpU HasBHOCTI BUIBHMX aBTOMOOLIIB NpHiiMaeMO I poOOTH Ha j-iif 3asiBL

aBTOMOO1JII j-TO THUITY B KUTPKOCTI HEOOXiTHUX 3 3a0KPYTIICHHSAM y OLIBITY CTOPOHY

AB; = ceiling AH;; (7)

1 PO3paxOBYyeEMO BUTpATH Ha MEPEBE3CHHS IO j-ili 3asBIi MPH BUKOPUCTAHHI aBTOMOOITIB IBOTO i-I'0
TUIYy, BHKOPUCTOBYEMO mpu IboMmy B/ «3», BHA «Aik ewen» 1 BiIOMI GOpMyIH I PO3paxyHKY
eKCIUTyaTaliiHuX BUTPAT.

Sk 3a3Havanocs BUINE MOPIBHIOEMO IIi adbTEPHATHBHI BapiaHTH IO BUTpaTax Ha TEPEBE3CHHS 1
BUOHMpAEMO TOW BapiaHT, SIKOMY BiJIIOBial0Th HAWMEHIII BUTPATH 1 3aBEPIIYEMO PO3PAXyHKH.

Tenep posristHemMo cutyarito Ned, 1ii BiAmoBigae BiANOBIAR «HI» TP BUKOPHUCTaHHI JOJaTKOBOTO
oreparopa « AH, ;<1». lle o3nadae, mo AH,;> 1 1 BulbHEX aBTOMOOLIB =1 Ty HOCHTb. B 1pomy

BHTIAAKY He0OXimHO Oyie IOpiBHATH JeKiIbKa allbTEPHATUBHUX BaPiaHTIB [0 BUTPATaX HA MIEPEBE3CHHS:
Bapiant 1. IlpuiiMmaemo it poOOTH Ha j-1i 3asBIi aBTOMOO1II i-rO THIy B KUIBKOCTI MOTPIOHUX 3
3a0KPYIJICHHAM Y OuIbIy cTopony (7):

AB; =ceiling AH,; .

[Ipu mpoMy BpaxyemMo MpiOpUTET aBTOMOOUIIB Ha BHUKOHAHHS j-Oi 3asgBKH 1 JaMO OOpaHWUM
ABTOMOOIIISIM «3aHATICTH aBTOMOOIJIS i-T'0 THITY k-TO HOMEpa Ha j-ii 3as1B1l » B B/ «Aik eracn»-

Po3paxoByeMo BUTpaTh Ha TNeEpeBE3eHHS IO j-iil 3asBIli NMPH BHUKOPHCTaHHI aBTOMOOLTIB I[LOTO iI-I'0
THITY.

BapianT 2. Ilpuiimaemo mutst poOOTH Ha j-iif 3asBIli aBTOMOOLII i-TO THUIy B KUIBKOCTI MOTPIOHHX 3
320KPYTJICHHSM B MEHIITY CTOPOHY:

AB; =int AHj; (8)

[lpr npoMy BpaxyeMo MpiOpUTET aBTOMOOITIB Ha BHKOHAHHS j-O1 3asiBKM 1 MPHCBOIMO OOpaHHM
ABTOMOOIIISIM «3aHATICTH aBTOMOOIJIS i-T'0 THITY k-TO HOMEpa Ha j-ii 3as1B1l » B B/ «Aik eracn»-

3pobHuMO PO3paxyHOK HEOOXIAHOI KUIbKOCTI aBTOMOOLIIB 3 HAMOUIBIIMM HACTYIIHUM 3HAYCHHIM Wj; ,

a caMme W,_, ; 3a HOpMyJIOr0 aHaNOrTYHOKO (3)

-1
W, —> " AByw;
J =1 ik My
AHi=2,j: L

Wi=2,j

CIIAYIOUM BHUKJIQJCHOMY paHille aJrOpuTMy, HEOAMIHHO IEpEBIpsAIOYM HAsSBHICTH BIJIBHUX aBTOMOOIJIB.
Po3paxoByemo BUTpaTy Ha IepeBE3CHHS AJIs BapiaHTy 2.

[NopiBHIOEMO 11i aNbTEpHATUBHI BapiaHTH 3a BUTpPAaTaMH Ha IEPEeBE3CHHs 1 BUOMPAEMO TOW BapiaHT,
SKOMY BiZIlIOB11al0Th HAHMEHIII BUTPATH Ta 3aBEPIIYEMO PO3PAXYHKH.

[Ticnst Toro, sk dikcyerbes pesynbrar AB;, pospaxoByeTsest BennunHa AW sika NOKasye 3ajluiioK

HEPO3MOAIICHOTO 110 aBTOMOOUISAX BaHTAXY:

n—1
A, == 31 4By O

, 2021, Ne2 (17)




© Taamsrox M.O., 'arziok .M., Illymik b.B. 2021

Skwo AW; <0, To po3paxyHKH 3aKiH4YeHi, SKIO AW, >0, T0 NponoBXKyeMO mepebip pyxomoro

CKIIQJy 3a IHAEKCAMU «h» 1 «i».
biok-cxema anropuTMy npencTaBieHa Ha PUCYHKY O.

Pucynok 6 - AnropuT™ aBTOMaTH30BaHOTO PO3IMO/IiY aBTOMOOINIB 3a 3assBKaMy Ha MIKMICBKMX MapuipyTax

, 2021, Ne2 (17)



© Tammiok M.O., l'argzrok .M., llymik 6.B. 2021

OBI'OBOPEHHA PE3YJIBTATIB JOCJJIIAKEHb

Ha crorogmimmHiii neHs icHye O€371i4 METOAMK IS ONTHMI3allii poOOTH PYyXOMOTro CKIamgy i
BuzHaueHHss TEIl #ioro poGotu. OpHak OifBIIOI0 YAaCTWHOKO, BOHM MOXYTh OYTH 3acCTOCOBaHi s
3MIHCHEHHS IJIAaHYBaHHS 1 OI[IHKYA POOOTH aBTOMOOLTIB, 3aiHATUX HA MICHKUX MapiipyTax.

Mertoarku, sIKi NpauOlOTh ChOTOIHI, NPHUCBAYEHI OKPEMHM 3aBJAHHSAM, TaKUM SK BH3HAYCHHS
ONTUMANBHOT BAHTAXOIIJAOMHOCTI TAapKy pPYyXOMOIO CKJIaay, PO3PaXyHOK TEXHIKO eKCIUTyaTarliifHuX
MOKA3HUKIB, B TOMY YHCJi HEOOXiJHOI KIIBKOCTI aBTOMOOLIIB, pO3MOJIiJ PyXOMOTO CKJIaay 3a 3asBKaMH i3
3aCTOCYBaHHSIM METOMIB JIIHIHHOTO MpOrpaMyBaHHs, CKIaJaHHs Tpadika poOOTH aBTOMOOIIB, pO3PaxyHOK
BHUTpAT Ha TICPEBE3CHHS Ta 1HIII.

Po3pobiena MeTonnka OnepaTHBHOTO IJIaHyBaHHS PoOOTH aBTOMOOLUIIB HA MIKMICBKHX MapIipyTax
JI03BOJIUTh YCYHYTH HEIOJIKM iCHYIOYHMX i ONEpaTHBHO BHKOHYBATH IUIaHYBaHHS poOOTH aBTOMOOITIB Ha
MDKMICBKHX MapIuipyTax.

BUCHOBOK

Po3pobiena MeTonnka onepaTHBHOTO IMJIaHyBaHHS PoOOTH aBTOMOOLUIIB HA MIKMICBKHX MapIlIpyTax
BpaxoBye crenudiuHi 0coONMMBICTh MIXKMICHKUX TIEPEBE3CHDb Ta J03BOJISE MOETHYBATH B 001 1 BUKOHYBaTH
OJTHOYACHO OTepariii 1o BU3HAUYCHHIO PaIlioHaTHHOI BAHTAKOITIIHOMHOCTI aBTOMOOLTIB II0/I0 BUMOT 3asBKH,
pO3paxoByBaTH HEOOXiTHY KIJIbKICTh aBTOMOOIIIIB 3 ypaxyBaHHSM ONTHMAaJIbHOI POILYKTHBHOCTI PYXOMOTO
CKJamy 1 BHTpAaT Ha IepeBe3eHHs, OOJNIKOBYBAaTH BUTpPAaTH Ha TEPEBE3CHHS 1 PO3PaxOBYBaTH TEXHIKO-
eKCIUTyaTalliifHi MOKa3HUKH pOOOTH PyXOMOTO CKIIaay, BU3HAYATH 3alHATICTH MApKy aBTOMOOLTIB B OyIb-
SIKMI MOMEHT Yacy.
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M. Handziuk, D. Handziuk, B. Shumik. Development of methods of operational planning of
vehicles on long city routes

Currently, the successful operation of all sectors of the economy is impossible without efficient
transport services. The organization of transport should ensure the efficient supply of industrial production,
agriculture, other sectors of the economy, as well as meet the needs of the population in transportation from a
systemic standpoint. An integrated approach to the organization and planning of transportation requires the
achievement of minimum costs both in the entire transport service system and in its individual elements. The
solution of this problem is impossible without replacing the existing technologies and methods of
organization and planning of the transport process with modern ones.

Modern requirements for the organization of the transportation process and the quality of
transportation performed by road dictate the need for new organizational and technological solutions in
transportation planning using program-targeted and logistical principles.

The existing organization of the operational planning system does not always meet the real needs of
participants in the process of road freight. The main disadvantage today is that the methodological
framework is segmented and describes the individual stages of planning the transportation process. The
methods working today are devoted to certain tasks, such as determining the optimal load capacity of the
rolling stock, calculation of technical and operational indicators, including the required number of cars,
distribution of rolling stock on request using linear programming methods, scheduling of cars, calculation of
costs for transportation and others.

Execution of such a variety of disparate operations and tasks in modern conditions without a
comprehensive approach to their solution, as well as without automation of processing significant amounts of
information is inefficient.

In addition, the methods of calculating the required number of cars have serious errors, this is
expressed in the discrepancy between the calculated and actual values.

Despite the fact that in recent years there has been an active development and implementation of
automated document management and vehicle planning programs for motor transport enterprises, currently
there is no methodology that provides comprehensive planning and solution of the above tasks taking into
account the specifics of long-distance transportation. motor transport in Ukraine are associated with the
intensive development of long-distance road freight transport.
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Key words: transportation, technical and operational indicators, long-distance route, system,
operational planning, application, methodology, algorithm, automation, methodological base.

T'AHJ[3FOK Muxona Onexcandposuy, KaHIUNAT TEXHIYHUX HAYK, JOLEHT Kadempu aBTOMOOLIIB i
TPAHCTIIOPTHUX  TEXHONOTiM  Jlympkoro  HaI[lOHATBHOTO  TEXHIYHOTO  YHIBepCcHTETy,  e-mail:
Gandzyuk64.MG@gmail.com. http://orcid.org/0000-0002-3552-4256.

T'AHI3IOK JImumpo Mukonatioguy, MaricTp i3 cHoemiaJbHOCTI «ABTOMOOUTI 1 aBTOMOOiUTBHE
rocrmogapcTBoy, e-mail: Gandzyukd@gmail.com.

LIVMIK Bozoan Bonooumuposuu, imxenep-koncTpykrop Il «Aprockinananpanit 3aBog Nely [IAT
AsroMo0ipHa koMmaHig «borman Moropey, e-mail: Shymik2798@gmail.com.

Mykola HANDZIUK, Ph.D in Engeneering, associate professor of automobiles and transport
technologies department, Lutsk National Technical University, e-mail: Gandzyuk64.MG@gmail.com.
http://orcid.org/0000-0002-3552-4256.

Dmitriy HANDZIUK, Master's degree in "Cars and Automotive Industry”, e-mail:
Gandzyukd@gmail.com.

Bohdan SHUMIK, design engineer, SE “Auto Assembly Plant Ne1” PJSC Automobile Company

“Bogdan Motors”, e-mail: Shymik2798@gmail.com.

DOI 10.36910/automash.v2i17.634

, 2021, Ne2 (17)


mailto:Gandzyuk64.MG@gmail.com
http://orcid.org/0000-0002-3552-4256
mailto:Gandzyukd@gmail.com
mailto:ПАТ%20Автомобільна%20компанія
mailto:ПАТ%20Автомобільна%20компанія
mailto:Shymik2798@gmail.com
mailto:Gandzyuk64.MG@gmail.com
http://orcid.org/0000-0002-3552-4256
mailto:Shymik2798@gmail.com

