MIHICTEPCTBO OCBITU I HAYKHU YKPAIHU
LIEHTPAJIbHOYKPAIHCbKWI HALIIOHAJIbHUM TEXHIYHUW YHIBEPCUTET

301pHUK MaTeplaiiB MixHApOaHOI
HAayKOBO-IIPAKTUYHOI 1HTEPHET-
koH(pepeHili, 17 — 19 nucromanga 2022 p.

"[HHOBAIIIMHI TEXHOJIOT1I PO3BUTKY Ta
¢(PEKTUBHOCT1 (PYHKI[IOHYBaHHS
ABTOMOO1JIbHOIO TpaHCHOPTY"

"JlaBaliTe pO3IJsiIHEMO NPHUKJIA] TEXHOJIOTii aBToMOOias 0e3 Bomis. Imes
3’aBujacs me B 1990-x. Ilepmmii npororun 0yB npeacrasjenui B 2004 poui,
AeCATh POKiIiB TOMYy. AJie TiJIbKH 3apa3, 4yepe3 20 pokiB Big mosBu ixei,
TEXHOJIOTIAl MOYMHAE€ BUXOAUTH HA PUHOK, i OIIBIIICTH 3 HAC BCe IIe He MAaE
noAiOHOro aBTo. I[HIIUMHU CJIOBAMM, MPOLEC MOSIBM HOBMX TEXHOJIOTIH 3aiimae
Ha0araro Oinblne 4yacy, Hizk 0arato xro aymae "- Epik IImint, rososa paau
aupexkTopiB kommnanii Google

KponuBHULBKUMA - 2022



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

MIHICTEPCTBO OCBITU I HAYKHM YKPAIHU

IHEHTPAJIBHOYKPATHCBbKNHN HAIIIOHAJIBHUM TEXHIYHUM
YHIBEPCUTET

Kadeapa excniiyarauii Ta peMOHTY MAILIMH

3BIPHUK MATEPIAJIIB

MixHapoJHOT HAYKOBO-NIPAKTUYHOI 1IHTEpHET-KOH(EpEeHIii

"IHHOBALIHI TEXHOJIOTII PO3BUTKY Ta

epekTUBHOCTI PYHKIIOHYBAHHSA aBTOMOOLJILHOIO
TPaHCHOPTY"’

KponuBHUUIbLKUHT
17-19 aucronana 2022 poky

3biprux mamepiarie MiKHapoOHoi HayKoeo-npakmuunoi inmepnem-Kongepenyii, 17 — 19 aucmonada 2022 p. Cr.1



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

VY J1K:656.02, 656.05, 656.07

[HHOBalIHI ~ TEXHOJOri  PO3BUTKY Ta  €(PEeKTUBHOCTI  (PYHKIIOHYBaHHS
aBTOMOOIJILHOTO TpPaHCHOPTY : MDKHAp. HayK.-pakT. iHTepHET-KOoHG., 17-19 mmcrom.
2022 p., M. KponuBHuibkuéi : 30. Marep. / M-BO OCBITH 1 Hayku VYKpaiHH,
[lenTtpanpHOyKpaiH. HaIl. TeXH. YH-T, Kkad. eKcrulyaramii Ta peM. MalluH. —
Kpomusaumekuii : [ITHTY, 2022. — 328 c.

MeTta koH(epeHIii: BUCBITICHHS HaWBAXKIJIMBIIINX aKTyaJlbHUX MPOOJIEM IIiBUILCHHS
e(peKTUBHOCTI (DYHKLIOHYBaHHS aBTOMOOUIBHOI'O TPAHCHOPTY Ta MOLIYK ONTUMAJIBbHUX
HUISAXIB 1X BUPILICHHS PO3POOKOIO Ta BIPOBAKEHHSAM CYYaCHHUX 1IHHOBAIIHUX TEXHOJOTIH
y BUPOOHHIITBO, OOMIH JOCIIIHUIIBKAM 1 MPAKTUYHUM JOCBIIOM, TyOJIKaIlisl pe3yabTaTiB
HayKOBUX JIOCJIIJIKEHb.

OcHOBHI HANPAMHU PO0OTH KOH(epeHIii:

v/ cydacHi Ta IepCIEeKTUBHI KOHCTPYKII 3ac00iB TpaHCIIOPTY;

PO3BHUTOK TEXHOJIOT1 00CIIYrOBYBaHHS, CEPBICY Ta PEMOHTY 3aC001B TPAHCIIOPTY;
BJIOCKOHAJICHHS TEXHOJIOT1H TPAHCIIOPTHUX MPOIIECIB Ta O€3MEKU TOPOKHBOTO PYXY;

ANERANERN

MIJBUIICHHS HAIIHHOCTI Ta €(EeKTUBHOCTI (PYHKIIIOHYBaHHsS 3acO0iB TPaHCIOPTY Ta
aBTOMOO1JIbHUX TPAHCHIOPTHUX M1IPUEMCTB;

<

HOBE HOPMATHBHE Ta 3aKOHOJaBYe 3a0e3nedeHHs e(PEeKTHBHOCTI (DYHKIIOHYBaHHS Ta

PO3BUTKY aBTOMOO1JIEHOT'O TPAHCIIOPTY;

v eKOHOMiKa Ta opraHisailis poOOTH aBTOMOOLILHOTO TPAHCIIOPTY, PUHOK TPAHCIIOPTHHX
MIOCJIYT;

v/ aBroMarusallis MpOIECiB yHOpaBIiHHA Ta CydacHi iH(pOpMaLiiiHi TeXHOIOrii Ha
aBTOMOOUTPHOMY TPaHCIIOPTI;

v’ "3ejeHuii" TpPaHCIOPT Ta IEPCIEKTHBHI METOAM 3MEHINEHHS  EKOJIOTIYHOIO
HaBaHTAKEHHS aBTOMOO1IBHOTO TPAHCIIOPTY HA JOBKIILIS;

v/ BJIOCKOHAJIEHHS Ta BHMKOPMCTaHHS HOBUX KOHCTPYKLIHHHMX Ta €KCIUTyaTal[iiHuX
MaTepialliB Ha KUTTEBUX LIUKIIAX 3aC001B TPAHCIIOPTY;

v’ iHTEeNeKTyaJlbHI TPAHCIIOPTHI CHCTEMH Ta TPAHCIIOPTHI 3aCO0H;

v/ idTerpoBaHi JOTiCTHYHI CUCTEMH IIiATPUMMKH XKHUTTEBOIO LMKIY 3ac0O0iB TPAHCIIOPTY Ta
TPaHCIOPTHOI IHPPACTPYKTYPH;

v’ MiIBHINEHHS SKOCTI IiArOTOBKU daxiBmiB 3 cnemniaabHOcTI 274 "ABTOMOOUIEHUIMA

tpancnopt" Ta 275.03 TpaHCHOPTHI TEXHOJOT1i (Ha aBTOMOO1IbHOMY TPaHCIIOPTI).
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OPITAHIBALIMHUA KOMITET

I'osi0Ba oprrkomirery:

Jlesuenko O.M., n.e.H., mnpodecop, TMPOPEKTOP 3 HAYKOBOI poOOTH
[{eHTpanbHOYKpaiHCHKOT O HAI[IOHAJILHOTO TEXHIYHOT O YHIBEPCHTETY,
M.KpormBHuLbKHM, YKpaiHa.

3aCTyNHUK roJIOBH OPTrKOMITeTY:

Aynmia B.B., n.1.H, mpodecop, mpodecop kadeapu ekcruryaraiii Ta peMOHTY
MaluH [{eHTpanbHOYKpaiHCHKOrO HAIIOHAJBLHOTO TEXHIYHOTO YHIBEPCUTETY, M.
Kponusauipkni, Y kpaina.

YyieHu oprromirery:

Onexcannp ['pakoscki, PhD, npodecop, IncTuTyT Tpancnopry i 3B's3ky, M. Pura,
JlaTBis;

Pamynac Ilambmaric, PhD, npodecop, BinbHIOCEKHN TEXHIYHUN YHIBEPCUTET
imeH1 I'equminaca, M. Bimeatoc, JInTsa;

Anmxeit Hesuac, PhD, npodecop, JIro0m1HChKHI TEXHOIOTTYHUHN YHIBEPCUTET, M.
JIroOmin, ITompma;

Irop Kabamkin, PhD, mpodecop, Incturyr Tpancmopty 1 3B'si3ky, M. Pura,
JlaTBis;

Anmxeit 3nyHsK, A.€.H, npod., Buma mkona 0e3neku, M. [lo3nans, [lonbia

Jomunuk 3umoH, JIOKTOp, AOLEHT Kadeapu CUCTEM YIpaBIIHHS Ta JIOTICTUKHU
(bakynbTeTy MeHeKMEHTY JKenryBCbKHil TEXHOJIOTTYHMM yHIBEepcUTET, [lonbina;

Onerac IlpenTkoBckic, mokTop, mpodecop kadeapu MOOLTPHUX MAaIIUH 1
3QJII3HUYHOTO  TPAHCIOPTY  BIIBHIOCBKOTO  TEXHIYHOIO  YHIBEPCUTETY  1MEHI1
I'emiminaca, JIntsa;

Enpx6era Marmpoiek, 1.T.H., Joil. npod., Kadeapa TpaHCIIOPTHUX CUCTEM Ta
1xeHepii pyxy Ciuie3bKoro TeXHOJIOTTYHOTO YHIBepcuTeTy, [lombia;

Mapuin Kidincekuid, goktop ¢inocodii, momneHt, (akyabTeT NHUBLIHHOI Ta
TPAHCIIOPTHOI iHXeHepii, [HCTUTYT TpaHCIOPTY, BIAALT TPAHCIOPTHUX CHUCTEM
[To3HaHCBHKOrO TEXHOJIOTTYHOTO YHIBepcuteTy, [lombina;

bopyr Kepeb, mokrtop inocodii, mpodecop GdakyIbTeTy JIOTICTUKH
Mapibopcrkoro yHiBepcutety, Pecyoika CrioBeHis;

Karepuna JIncenko-Pu6a, PhD, norenT, nexkan kadenpu JIOTICTHKY Ta 1HXEHepil
npoiieciB, GaKyJIbTET JOTICTUKHU Ta 1HXEHEPIi MpoIieciB Y HIBEepCcUTETy 1HGOpMAIIHHUX
TEXHOJIOT1# Ta MeHeKMeHTy B JXKemrysi, [Tonpma;

binmiyenko Biktop BikropoBuy, na.1.H., mpodecop, pekrop BiHHHUIBKOTO
HAI[IOHAJILHOTO TEXHIYHOT'O YHIBEPCUTETY, M. Binuu1s, Ykpaina;

BoiiToB Biktop AnatomifioBud, 1I.T.H., ipod. 3aBigyBad kadeapu TPaHCIIOPTHUX
TEXHOJIOT1M 1 JIOTICTHKHU, JlepkaBHUN O10TEXHOJIOTTYHUM YHIBEPCUTET, M. XapKiB,
VYkpaiHa;

KpaBuenko Omnekcanap IlerpoBuu n.1.H., mpodecop, mpodecop kadeapu
aBTOMOOLIIB 1 TPAHCIIOPTHUX TEXHOJIOTH, KUTOMHUpChKa MoiTexHika, M. JKuromup,
VYkpaina;

KsacuikoB Bomnomumup IlaBmnoBuu, 1.T.H., mpodecop, 3aBimyBaud Kadeapu
KOMITHOTEPU30BAHUX  EJIIEKTPOTEXHIYHMX CHCTeM 1 TexHosorid, HanionanbHuit
aBlariinuil yuisepcurer, M. KuiB, Ykpaina;
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I'opbawo Ilerpo ®PepopoBuu, A.T.H., Tnpodecop, 3aBiayBady Kadenpu
TPAHCTIOPTHUX CHCTEM 1 JIOTICTUKH, XapKiBCbKUM HaIllOHAIBHUNA aBTOMOOUIBHO-
JIOPOXKH1M YHIBEpCUTET, M. XapKiB, YKpaiHa;

Haropumuit €sreniii BacunboBuu, [1.T.H.,, mpodecop, 3aBimyBad Kadenpu
TPAHCTIOPTHUX TEXHOJIOTiH, XapKiBCbKUM HalllOHAIBHUIA aBTOMOOUIHHO-IOPOKHIN
YVHIBEPCHUTET, M. XapKiB, YKpaiHa;

Caxno Bomommmup IlpoxopoBuu, na.T.H., npodecop, 3aBimyBad Kadempu
aBToM001T1B, HalioHansHui TpaHCOPTHUHN yHIBepcuTeT, M. KuiB, Ykpaina;

®opHanbuuk €pren HOmianoBuu, A.T.H., mpodecop, npodecop Kabeapu
TPAHCTIIOPTHUX TexHOJOTriH, HarionansHuit yHiBepcuter "JIbBIBChbKa MONITEXHIKA", M.
JIbBiB, YKpaina;

Mareitunk Bacunp IlerpoBud, a.T.H., mpodecop, eKaH aBTOMEXaHIYHOTO
dakynpTery, HamionansHuii TpaHCcopTHUHN yHIBepcuTeT, M. KuiB, YkpaiHa;

Kingparcekuit borgan iy, 1.1.H., mpodecop, 3aBinyBaud Kadenpu excruryartarii
Ta PEMOHTY aBTOMOOUTBHOI TexHikM, Harionansuuit yHiBepcuteT "JIbBIBChKa
noynitexHika", M. JIbBiB, YKpaiHa;

OmickeBnd MwupocnaB CredaHoBud, A.T.H., mpodecop, mpodecop Kadempu
eKCIUTyaTallii Ta TEXHIYHOTro cepBicy MamuH iMmeHi npodecopa CemkoBuya O.[].,
JIbBIBCHKMI HallIOHAIBHUIA arpapHUil yHiBEepCcHUTET, M. JlyOnstHu, YkpaiHa;

Bonkos Bonogumup IlerpoBuy, a.T.H., mpodecop, 3aBinyBad Kadeapu TEXHIYHOT
eKCcIUTyarTallii Ta cepBiCy aBTOMOOUTIB, XapKiBChbKUW HalllOHATHHUN aBTOMOOLIBLHO-
JIOPOXKHIN yHIBEpCUTET, M. XapKiB, YKpaina;

Huxa Oumnekcannp BomomumupoBuu, 1.T.H., npodecop, 3aBilyBad Kadenpu
TpuOOJIOrii, aBTOMOOULIIB Ta MaTepialo3HABCTBA, XMEIbHUIIbKUN HalllOHAJIbHUN
VHIBEPCHUTET, M. XMEIbHUIIbKUMN, YKpaiHa.

Harmrok IBan CepriitoBuy, 1.T.H., npodecop, 3aBiayBad kadeapu opraHizaiii Ta
0e3MeKn JTIOPOKHBOTO PYXY, XapKIBCHKUI HAI[IOHAILHUN aBTOMOOLTEHO-TOPOXKHIM
YHIBEPCUTET, M. XapKiB, YKpaiHa;

Kpumrona Cssarocnas IropoBuy, na.T.H., mnpodecop, 3aBiayBad Kadenpu
aBTOMOOUIBHOTO  TpaHCHOpTy, I[BaHO-DpaHKIBCHKUN  HAlIOHAIBHUNA  TEXHIYHHIM
yHiBepcHuTeT HadTH 1 ra3y, M. IBaHo-PpaHKIBCHK, YKpaiHa;

[Tonsucekuit  Onekcangp  CepritioBud, 1.T.H., Tpodecop, XapKiBChKHIA
HaI[IOHAIBHUI aBTOMOO1JIbHO-/IOPOXKHIN YHIBEPCUTET, M. XapKiB, YKpaiHa;

JIsryk Oner JleonTiioBHY, 1.T.H., IPOQ., TEPIINA TPOPEKTOp, TepHOMUITECHKUI
HAI[IOHAJILHUY TEeXHIYHUM yHIBepcuTeT iMeHi IBana [lymros, M. TepHoninb, YKpaiHa;

Heon Omner IlerpoBuu, K.T.H., JAOL, 3aBigyBay Kadeapu aBTOMOOLIIB,
TepHOMIIBCEKMIT HAITIOHATBPHUN TEXHIYHUN yHiBepcuTeT iMeHi [Bana Ilymros, M.
Tepnomnine, Ykpaina;

Mopo3 Mukona MukonaiioBuy, I.T.H., Tmpodecop, 3aBiayBau Kadeapu
TPAHCIIOPTHUX TEXHOJOT1H, KpeMeHuylbKHil HaIllOHAJLHUNM YHIBEPCUTET 1MeHl
Muxaiina Octporpaacskoro, M. Kpemenuyk, Ykpaina;

Kpucromuyk Muxaiino €BreHoBud, K.T.H., JOIICHT, 3aBiayBad Kadenpu
TPAHCIIOPTHUX TEXHOJIOTIA 1 TEXHIYHOro cepmicy, HarioHaimbHUI YHIBEpCUTET
BOJIHOT'O TOCIIOJIapPCTBA Ta NPUPOJOKOPUCTYBaHHs, M. PiBHe, YkpaiHa;
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Myposanwii Irop CepriitioBuy, K.T.H., JOLEHT, JIekaH (PaKyJIbTETy TPAHCIIOPTY Ta
MeXaHI4HO1 iHkeHepii, JIylbkuil HallOHaTbHUM TEXHIYHUM yHIBepcuTeT, M. JIyIbK,
VYkpaina;

Mapuyk Mukona MuxaiioBud, K.T.H., mpodecop, 3aBinyBau Kadeapu
aBTOMOOLIIB Ta aBTOMOOUIBHOT'O TocrofgapcTBa, HarioHabHI YHIBEPCHUTET BOJTHOTO
rocroJiapcTBa Ta NpUpOIOKOpUCTyBaHHs, M. PiBHe, YKpaiHa;

KpaBuoB Axmpiit ['puropoBud, K.T.H., JOIEHT, JOIEHT Kadeapu TPaHCIOPTHUX
TEXHOJIOT1M 1 JIOTICTHKHU, JlepkaBHUN O10TEXHOJIOTTYHUM YHIBEPCUTET, M. XapKiB,
Ykpaiua;

IIztopa  Bomommmup  OnekciiioBud4, [.T.H., JOLEHT, mnpodecop kadempu
aBTomMo0OUTiB, HavanbHUK HJ/IY, TepHONMIbCHKUN  HALIOHAIBHUNA  TEXHIYHUNA
yHiBepcuteT imeHi [Bana [Tymtost, M. TepHomins, Ykpaina;

[umban Cepriit  BomogumMupoBuy, K.T.H., JOILIEHT, 3aBigyBad Kadeapu
aBTOMOOUIIB Ta TPAHCIOPTHOIO MEHEKMEHTY, BIHHHUIBKMI  HallOHAJIBHUN
TEXHIYHUN yHIBEpCUTET, M. BinHuIs, Ykpaina.

Tapannymka Jlrogmuwia AHaromiiBHaA, 1.T.H., JOLIEHT, 3aBilyBauka Kadeapu
aBTOMOOLTIB Ta TEXHOJOT1H X ekcIuTyaTamii, Yepkacbkuil ep>KaBHUN TEXHOIOTTYHUN
yHiBepcuTeT, M. Yepkacu, Ykpaina.

lankin Angpiit CepriioBud, I.T.H., pod., npodecop Kadenpu TpaHCIOPTHUX
CUCTEM 1 JIOTICTUKM XapKIBCHhKOTO HAI[IOHAJBHOTO YHIBEPCUTETY MICHKOIO
rocriogapctsa imeHi O. M. bekeroBa, M. XapkiB, YkpaiHa;

Pocconos Onekcanap BikropoBud, n.T.H., mpod., npodecop kadempu kadenpu
TPAHCIIOPTHUX CHUCTEM 1 JIOTICTMKHA XapKIBCHKOrO HAI[lOHAIBHOTO YHIBEPCUTETY
MicbKOro rocrosiapctsa iMmeHi O. M. bekeroBa, M. XapkiB, YkpaiHa.

Yyenu pod040i rpynu OPrKkoMiTeTy:

Maronens Cepriii  OnekcaHapoBud, K.T.H., JOLEHT, 3aBiayBau Kadenpu
eKCIUTyaTalii Ta pPEeMOHTy MamuH, [[eHTpamTbHOYKpaiHCHKOTO HAIIOHATBHOTO
TEXHIYHOT'O YHIBEPCUTETY;

JIucenko Cepriii BonoguMupoBuy, K.T.H. TOLEHT, TOLEHT Kadeapu eKcIuryaTarlii
Ta PEMOHTY MailiuH, [[eHTpanbHOyKpaiHChKUN HalllOHATbHUN TEXHIYHUN YHIBEPCUTET,
M. KponuBHuLbKMH, YKpaiHa;

l'ony6 Jmutpo BamumoBu4, K.T.H. JOIEHT, JOLEHT Kadeapu eKCIuTyaTarlii Ta
peMoHTy MatvH, [leHTpanbHOyKpaTHChKUIM HAIllOHAIBHUIN TEXHIYHUMA YHIBEPCHUTET, M.
Kponusuuipkni, Ykpaina;

I'punbkiB  Anapii BikTopoBuu, K.T.H., CT. JOCHIJHHUK, CTapIIMi BHUKJIAIa4
Kadeapu eKcIuTyararlii Ta peMOHTY MailvH, [leHTpanbHOyKpaTHChKUM HalllOHATbHUN
TEeXHIYHUHU yHIBepcUTeT, M. KponmuBHUIIEKHH, YKpaiHa;

l'onoBaruii Aprem OneroBuy, acmipaHT Kadeapu eKcIulyaraiii Ta PEeMOHTY
MamuH, LleHTpalbHOYKpAaiHCHKOrO0 HAIllOHAJIBHOIO TEXHIYHOI'O YHIBEPCUTETY, M.
KponuBauipkuid, Ykpaina;

3amypenko Aprem CepriiloBuy, acmipaHT Kadeapu ekcIulyaTalii Ta PeMOHTY
MamiH, lleHTpaabHOYKpAaTHCHKOTO HAIIOHAILHOTO TEXHIYHOTO YHIBEPCHUTETY, M.
KponuBHuibkuii, Ykpaina;

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 5



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

Hpsiuenko Jlennc OmeroBud, acmipaHT Kadempu ekcrulyartaiii Ta peMOHTY
MammuH, [leHTpasbHOYKpaiHCHKOTO HAIIOHATBHOTO TEXHIYHOTO YHIBEPCHTETY, M.
KponuBnuibkuid, Ykpaina;

SAnenxo Bagum FOpiitoBuy, acniipaHT Kadenpu ekcruiyaTtanli Ta peMOHTY MAllliH,
I{eHTpaTbHOYKPAaiHCHKOTO ~ HAITIOHAJTLHOTO  TEXHIYHOTO  YHIBEPCHUTETY, M.
Kponusauipkuid, Y kpaiHa.

CwmipaoB Oumnekciit OnexciioBrY, KEPIBHUK METOAMYHO-OPTaHi3aiiHOTO BIALUTY
(MOB), lleHTpanbHOYKpPaiHCBKOTO HAIlIOHAJLHOIO TEXHIYHOT'O YHIBEPCHUTETY,
M. KpormBHunpkuii, Ykpaina;

Pesnik Jlinis CepriiBHa, daxisens | kateropii MOB, LlenTpanbHOyKpaiHCHKOTO
HaIlOHAJIBHOT'O TEXHIYHOTO YHIBEpCUTETY, M. KponmuBHUIIbKH, YKpaiHa.

Penakiiis Moxke He MOAUIATH JIYMKY aBTOpPIB, MOJAHMX HAYKOBHUX MaTepialis,
BI/IMOBIAQJIBHICTD 3a iX BUCBITIECHUHN 3MICT 1 JJOCTOBIPHICTh HECYTh aBTOPH.
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3MICT

M BHU3HAYEHHSA KPUTHUYHOI MHIBUAKOCTI PYXY
IMAPHIPHO-34JIEHOBAHUX KOJICHHUX MAHNIUH IIIJI YAC

HAI31Y HA NEPEIIKOJIY
[Monsucwkuii O.C. n.1.1., npod.,JAy6inin €.0. n.1.1., npod., Knern J[.M. a.1.H., mpod.,
Monoznan A.O. A.T.H., no1l., Kpacnokyrcekuit M.B., acniipant

M IHOOPMAIIMHE YIPABJIIHHSI TPAHCIIOPTHUMU

INOTOKAMM IIPA 3ABE3IIEYEHHI JIAHIIIOI'IB IIOCTAYAHDb
bab6iit M.B., k.1.H., no1.; Masypok O.1.; bakan C.A., llIkonoswuii B.b., bopucrox C.I1.

M AHAJII3 HIHOYTBOPEHHS JIs1 MOCJYT 3BEPITAHHSA

TA CKIIAAYBAHHS B €BPOIEVMCBKNX KPATHAX
Bogk 10.41. k.1.1., non., Kycax X.I1., Jxxkusak T.P., Pyask P.B., Ilunniscekuit B.B.,

Xynobeii P.B.
M TPUBOJIOI'TYHI OCHOBHA IMPOEKTYBAHHSA

OBJIATHAHHS JJISA IIOPI3BKU ABTOTPAKTOPHUX IIIHH.
I'ynka A.B., k.1.H., nonient, bo6koB A./l., bomnap B.A., I'aiinyk C.B., ['opOyHOB
O.A., Inecs O.B.

TEXHOJIOI'TYHI METO/IN 3ABE3IIEYEHHA
EKCILIYATAIOIAHOI HAJIMHOCTI BAXKKOHABAHTAXKEHHX

ITAP TEPTSI ABTOMOBIJIIB
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YK 629.017
BU3HAYEHHS KPUTHYHOI IIBUJIKOCTI PYXY IHAPHIPHO-
3YJIJEHOBAHUX KOJICHUX MAIIIMH IIJ YAC HAI3Y HA
MNEPEHIKOAY
Hoastncpkmii O.C. A.T.H., npo¢.,Ayoinin €.0. a.1.H., npo¢., Kaen .M. a.T.H.,
npod., Mosaoaan A.O. a.T.H., 1ou., KpacHokyrcbkuii M.B., acnmipant
XapKiBChKHI HAIIOHATLHUN aBTOMOOUTEHO-I0OPOKHUHA YHIBEPCUTET

Abstract

A new approach to estimating the critical speed of movement of articulated
wheeled vehicles when hitting an obstacle is substantiated. Methods have been
proposed to reduce the dynamic loads of wheeled vehicles with articulated frames
while moving over bumps by reducing the vertical accelerations of the semi-frames
and eliminating shock loads, thereby increasing their lateral stability. The results of
research can be used in the process of operating wheeled machines during
agricultural operations.

Keywords: wheeled vehicle, probability of operation, stability of position,
electronic system.

Beryn

BukoHaHHST ~ TEXHOJOTIYHUX  MPOIECIB  CUILCHKOTOCHOJAPCHKUX  POOIT
HEB1JI’€MHO TIOB’s3aHE SIK 31 CTAHOM MalIllMH, Ta 1 31 CTAHOM TOBEPXHI, SIKOIO BOHHU
PYXaioThes. VIMOBIPHICTh BUKOHAHHS CiIbCHKOTOCIIONAPCHKHX OIEpAIiil B TAKOMY
BUMAJKY € KOMIUIEKCHUM TOKa3HUKOM, IO JI03BOJUTH BpPAaxOBYBaTH BEJIUKY
KUIBKICTh (akTopiB BIuBY. Cepen Takux (akTOpiB OAHUM 3 HAWOUIbII BaroMHX €
JMHAMIYHI HABAHTAKCHHS HA MAIIWHY MiJ Yac pyXy HEPIBHOCTAMH, OCOOJIMBO Ha
MOBEPXHAX 3 momnepeyHuM yxwioM. Crenudika yMOB Ipaii oneparopiB MOOUIbHUX
MaliuH B arpoOnpOMHUCIOBOMY BHUPOOHHUIITBI, HE3aJOBIILHUN CTaH Ta 3HOIIYBAaHHS
TEXHIKH 3YMOBIIIOIOTh BHCOKHH pPIBEHb PH3UKY TpaBMyBaHHsS. BcTaHOBIEHO, IO
OUTBII SIK TIOJIOBUHA 3apEECTPOBAHUX JTOPOKHBO-TPAHCIIOPTHUX MPHUTOJT MIPU3BOJSATH
710 TIEpEKUJIaHH TpakTopa abo MammHOTpakTopHoro arperary [1]. Tomy HampsiMok
JIOCJIIJPKEHb € aKTyaJIbHUM.

AHaJIi3 monepeaHix J0C/iIKeHb

CTIMKICTh KOJIICHUX MAIIMH MPH PYCl 3aJIGKUTh B1J] BEIMKOI KUIBKOCTI PI3HUX
¢dakTopiB 1 BIuIUBaE Ha Oe3neKky pyxy. Tak, y po0oTi [2] oqHUMU 3 BarOMHUX MPUIUH
MEpPEeKUaHHsl aBTOMOOUIPHMX TOI3/[IB HA3UBAIOTHCA PE30OHAHCHI MOMNEpEyHi
KOJIMBAHHS Ha HEPIBHOCTSX, KPUBOMIHIMHUI PyX 3 BEIUKUMH MIBUAKOCTSIMU T 1HILI.
JIyist TmapHipHO-34JIEHOBAHUX MAIlMH MPU BUKOHAHHI PI3HUX BHIIB POOIT, y TOMY
YHUCIIl TPAHCHOPTHUX, HAWOLIBII TUIIOBUMH MPUUYMHAMH TEPEKHIAaHHA €: Hai3ll
KOJIECa CEKIIil Ha MepenKkoay ado WOoro BIy4EHHsS B MY, IEPEKUIaHHA HA YXWII MpU
MOBOPOTI 13 mpuyenoMm. Tak, TmepeBakHa OUIBIIICTh BHITAJIKIB TEPEKUIAHHS
TPaKTOPIB Pi3HUX KOHCTPYKIIiK (Ouibiie 80%) moB’s3aHa 3 NOPYIICHHSIM JTUHAMIYHUX
KpUTEPiiB CTIMKOCTI, Tpu 1poMy Outbme 70% 3 HUX mnpumagae Ha OidHE
nepeKuaHHs, Maike MOJIOBUHA 3 HUX € HACIIJIKOM HECTIPUATIMBOIO MIKpOpEIbedy
MicieBocTti [3, 4].
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3a manmmu Hamionanpnoi Pagu Oesmeku CIHIA, na koxui 100 THCA4
TPaKTOpiB, IO EKCIUIyaTyIOThCSA, BHACHIIOK iX TMEpeKuJaHHs mpumnagaio 8,6
cMepTenbHuX BumakiB. [1opoky npu nepekuaanHi TpakTopiB rune 540 ocid [5].

Y rtabmumi 1 HaBeAEHO MOKA3HUKM BUPOOHHMYOrO TpaBMAaTU3MYy 31
CMEPTENbHUMH HACJIIIKaMU cepen TPaKTOPUCTIB - MAIINHICTIB
CUIbCHKOTOCIOAAPCHKOTr0 BUPOOHHUIITBA 33 OCTAaHHI I'ATh POKIB [5].

Taoauma 1 IloxkasHUKM BHPOOHHYOr0 TPABMATHU3MY 3i CMepPTeJIbHUMHU

HACJHIIKAMH cepeJd TPAKTOPHUCTIB - MAIIMHICTIB CiJIbCHKOI0OCIOAAPCHKOIO
BUPOOHUIITBA

[Tpuanam Bceboro %
3ITKHEHHS 999 33
3ITKHEHHS 13 28 0,9
3JII3HUYHUM
TPaAHCIIOPTOM
[Tepekunanus 857 28,2
ITepekunanns npu A TII 42 1,4
Haizn Ha nepemkomy 1060 34,8
[ Buan momin 58 1,7

Hamu 3anpornoHoBaHO BHUKOHYBATH OIIHKY MOMEPEYHOI CTIHKOCTI KOJICHOTO
IIapHIPHO-3WICHOBAHOTO TPAKTOpPAa Ha OCHOBI BHUKOPHWCTAHHS METONY TapIliaIbHUX
npuckopenb. [l yoro Ha Kadeapi TEXHOJOrli MamMHOOYAYBaHHS Ta PEMOHTY
mammH  XHAJIY  po3poOsiieHo MOOUIbHMI  BUMIPIOBIBHUM  KOMIUIEKC, IO
CKJIaJlacTbcsl 3 JaT4MKIB  npuckopeHb  Freescale Semiconductor wmopeni
MMAT7260QT, a Takoxx EOM mis 3usaTTA Ta apxiBamii manmx [5]. Lleit komrmiekc
J03BOJIIE BU3HAYHMTH BEPTUKAIBbHI MPUCKOPEHHS, IO BIUIMBAIOTh HAa TOMEPEYHY
CTIKICTh KOJIICHUX MAIIfH.

Mera Ta 3aBIaHHA

Mera poGoTu: OOrpyHTYBaHHS Ta BHOIp CHOCOOY 3HMKEHHS KPUTHYHOT
MIBUAKOCTI PyXy MIAPHIPHO-3WICHOBAHMX KOJICHMX MAIlIMH TiJ 4Yac HAi3ny Ha
nepemkoy. BusHaueHHS BEpTUKAIBHUX MPUCKOPEHbD, M0 BILTUBAIOTH HA TOMEPEUHY
CTIMKICTh IIUX MAIIIHH.

Jist  MOCSTHEHHsSI TOCTaBlEHOI MeTH Cc(OpMyJbOBaHO Takl 3aBJAaHHS
JOCIIKEHH :

- BUKOHATH aHaJi3 METOHIB Ta CHOCOO0IB 3a0€3leYeHHS CTIHKOCTI KOJICHHUX
MalIUH 13 apHIPHO-3WIEHOBAHOI PaMOIO MPHU Hai3/ll Ha MEPEIKOY;

- 00TpYHTYBaTH KOHCTPYKTHUBHE BHUPIMICHHS 3HWKCHHS KPUTUYHOI MIBUIAKOCTI
Ta BEPTUKAIBHUX MPUCKOPEHD MPU BUKOHAHHI TEXHOJIOTTUHUX OTIEpaLliid.

Pe3yabTaTu BUpillleHHS OCHOBHMX 3aB/aHb

30epertu Ta MiABUIIUTH MOMEPEUYHY CTIHKICTh KOJICHUX MAIIMH IiJ 9ac PyXy
HEPIBHOCTSIMHU JJO3BOJIUTh 3aCTOCYBaHHS CIIOCOOY MIABUIIEHHS MOMEPEYHOI CTIMKOCTI
KOJICHUX MAIIIMH 13 MIapHIPHO-3WICHOBaHUMHU pamamu [6]. biok-cxema momepedHoi
CTIMKOCTI KOJIICHUX MAIIIMH 13 CKJIaICHUMH paMaMu, IIPe/ICTaBlIeHa Ha PUCYHKY 1.
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Hemudyrodi -
| €JIEMEHTHU

Bara mammnan \
BepTtukanbHi

FGOMeTpI/I‘-IHi I[I/IHaMi‘IHi IIPUCKOPEHHS

mapamMeTpu HaBAaHTaXXCHHS HaHinaM a
HEPIBHOCTEH
[IBUAKICTB pyXy [TigBuieHHs
MAaIIuHA IIOIIEPEYHOI B
CTIMKOCTI MaIllMHU a<a,,

Pucynok 1 Bi1ok — cxeMa nomnepe4Hol CTIMHKOCTI KOJiCHUX MAIIMH i3
CKJIa/ICHUMHU paMaMu
Hamu oneprkaHa 3alIeKHICTh KPUTHYHOI IIBUAKOCTI MPSMONIHIHHOTO PyXy
IAPHIPHO-3WICHOBAHOT KOJIICHOT MAIllMHU, BHUXOJSYM 3 YMOBHU 3a0€3IE€UCHHS
AMHAMIYHOI MONEpEeYHOi CTIHKOCTI MOMIO0XKEHHS 1 mepeanboi cekuii [7, 8]:

2.g-B? 1-cos(oy -p-a, —a,)
"

h,’
Ha npuxmani mapHipHO-3WIEHOBAHOTO KOJICHOTO TPaKTOpa 3 HOMIHAJIHHUM
TssroBuM 3ycminisiM 30 kH po3paxoBaHO KPUTHYHI MIBUAKOCTI MPSIMOJIIHIHHOTO PYXY
KOKHOI CEKIlii Ta 3a0JI0KOBAaHOTO TOPH3OHTAIBHOIO IIapHIpa JOPOraMy 3 PI3HUM
KYTOM YXHJIY IIiJT 9ac Hai3ay Ha OJUHUYHY Teperkoay Bucotor 0,3 m (tabdm.1).
Tadanua 1 Pe3yabTraTH po3paxyHKIiB KPUTHYHOI IIBHAKOCTI CeKIil
HIAPHIPHO-34JIECHOBAHOI'0 KOJIICHOT0 TPAKTOPA NMPH HAI3/Ai HA MepemKoay

V, <
Xxp h
a

sin@, i

-COS 0Ly + SEc oy,

Kyt nonepeynoro yxuiny goporu 3, rpaja 0 5 10 15
[IBuKICTH IEPEAHBOT CEKIIIT Vg2 Mm/c 215 | 189 | 16,3 | 13,6
IBuakicTh 3aaHKOI ceKIl V M/c 293 | 26,5 | 23,8 | 20,9

XKpp 2

[IBMAKICTH MalIMHU TPU 320JI0KOBAHOMY

TOPU30HTAIBHOMY LIAPHIpI V., ., M/C

23,1 | 205 | 17,8 | 15,1

AHaniz  pe3yibTaTiB  MOKa3ye, 110 peajbHa 3arpo3a IEpeKHJIaHHS
JOCTIPKYBAHOTO TPAKTOpPA y BHUMAIKY MOro NPsIMOJIIHIMHOTO PYyXy ICHYE MiJ 4ac
HAl3ly Ha NepeuIKoay MpU MepEeMIllleHH] TOBEPXHEIO 3 KYTOM MONEPEYHOr0 yXUIy He
Menmie 15°. Ilpu 1boMy cekiii TpakTopa MOBEPTAIOTHCS OJIHA IIOAO0 IHIIOI 0
KOHTAKTy OOMEXKYBAJbHUX YIOPIB TOPU3OHTAIBHOIO IIapHipa, TOOTO B LBOMY
BUITAJIKy BiIOYBa€ThCS BTpara €Heprii Ha yaap 1 J0 HaWMEHII CTIMKOI IMepeaHboi
CeKLIi MPHUENHYEThCA OUIBII CTiiKa Jpyra CeKUid 31 CBOIMH €HEPreTUYHUMU
xapaktepuctukamu. Kyt yxuny B 15° OyB 0oOpanuii 3 yMOBH, BIJIIOBITHO /10 SKOT JJIs
poOOTH Ha yXuiax 3 OUIBIIMMHU KyTaMU MOTPIOHE CTBOPEHHS CHELIaIbHUX T1PChKUX
TpakTopis [9].
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VY pe3ynbTari po3paxyHKiB BCTAHOBJIICHO, IO TEPEIHS CEKIlis TpaKTopa Mae
HaWMeHIuH 3amnac cTiiikocTi. [Ipu oMy Apyra cekilis cTiiika Ha BChbOMY Jiana3oHi
PO3paxXOBaHUX EKCIUTyaTallIfHUX MIBUAKOCTEH. TakoK BCTAHOBJIEHO, 110 OJIOKYBaHHS
TOPU30HTAIBHOIO IIApHIpA MOXKE MIJABUIIUTA JWHAMIYHY CTIHKICTh IIAPHIPHO-
34JICHOBAHOT'O KOJICHOTO TPakTOpa 3 HOMIHaIbHUM TsaroBuMm 3ycwuism 30 kH He
MeHII HiX Ha 7%.

TakuM 9UHOM, TPOTHO3YBAHHS JTUHAMIYHOI CTIMKOCTI TTOJIOKEHHS MApHIPHO-
34JICHOBAHUX KOJICHMX MAIIMH MOXKJIMBE MPH IMOCTIHHOMY KOHTPOJI IIBHJIKOCTI
PYyXy Ta MOJIOKEHHS B MIPOCTOPI IX CEKIIi, a 3a0e3MeUeHHs] — HA OCHOBI CBOEYACHOTO
PEryIIOBaHHS MBUAKOCTI pyXy a00 3aCTOCYBaHHS CHEIiaIbHUX MPUCTPOiB. [Ipuaomy
BapiaHT BHUKOPHCTAHHS CJIEKTPOHHMX CHUCTEM, SKi JIO3BOJSIOTH 3HIDKYBATH
MIBUAKICTh PyXy 3aJEKHO BiJ JAUHAMIYHHX MapamMeTpiB MallMHU Yy MOMepeyHIn
BEPTHUKAIbHIN TUIOUIMHI € Ty’kKe NPECTIEKTUBHUM.

Ha aBTomMaTmuHOMY piBHI 3aCTOCYBaHHS 3aco0iB, IIO MiABUINYIOTH O€3MeKy
eKCIUTyaTallii, 3ampoIrOHOBaH1 CIIOCOOM IMABUINEHHS CTIMKOCTI ITOJIOKCHHS MOYKHA
BJIOCKOHQJIMTH 3a JOIOMOTOK) YCTAaHOBKH CHCTEMH 3 JaTYWKaMH TIPUCKOPEHb i
eJIEKTPOHHOT0 OJIOKY KepyBaHHS nojaueto naigusa [10].

[[lo6 iHdopmyBaTH omepaTopa TMpPO MPOIEC 3HUKEHHS JUHAMIYHHX
HABAaHTAXXEHb, TPOMOHYETHCS BIOCKOHAICHHM CITOCIO, SKH JTO3BOJIUTH 3aXHCTHTH
KOJIICHI MaIlIMHU 31 CKJIQJICHUMHU paMaMH BiJ] IEPEeKUIaHHS MPH HAI3/11 Ha TIEPEIIKOIY
a60 npu poOOTI HA CXUIII.

VY pa3i nepeBUIleHHS TPUCKOPEHHS a00 HAOMMKEHHS 10 IbOTr0 T'PAHUIHOTO
3HAUEHHSA Ha €KpaHi CUCTEMH, SIKa BCTAHOBJIIOETHCS B KaOiHI KOJICHOI MAaIIWHH,
3'SIBISIETHCS  TIOTIEPEKEHHST Ta 3BYYWTh curHaja. Omneparop NOBHUHEH 3MEHIIUTH
MIBUKICTh a00 3yNMUHUTH MamuHy. L{e 103Bosse miaBUIUTH OE3IeKy MepecyBaHHs
KOJICHUX MAaIIWH 13 MApHIPHO-3WICHOBAHUMH paMaMu IIiJl Yac PyXy MO HEPIBHOCTSIX
3a paxyHOK BKJIFOUEHHS OTepaTopa y MPOIeC 3HIKEHHS JUHAMIYHUX HABAHTAKCHb.
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YK 656
TH®OPMAIIMHE YIIPABJIHHA TPAHCIIOPTHUMHU IIOTOKAMM ITPA
3ABE3INEYEHHI JTAHIIOI'IB IIOCTAYAHb
bao6iii M.B., k.1.H., 1ouent; Ma3zypok O.1.; bakan C.A., llIxoaoBuii B.b.,
Bopucrwok C.I1.
TepHONIBCHKUI HALIIOHATLHUNA TEXHIYHUM YHIBepcUTeT iMeHl [Bana [lymtos,
Ykpaina

JlocuTh AaBHO B HalIlld CBIJOMOCTI 3aKpiUBCS BUCHIB YiHcTOHa Yepuwmiis
"XTto Bojojie iHpopMalliero, ToW Boioaie cBitom'. Ha Hamy mymKy, L Kpuiara
¢dpaza B TOI yac Ie He Majga TaKOTO CEHCY, SIKMM BOHA HAIIOBHEHA 3apas.

SKI10 TOBOPUTH B PO3Pi3i JIAHIIOTIB TOCTaYaHHS MPOAYKIIii, TO e()EeKTHUBHICTh
TaKoi TOCMOAAPCHKOI JISJILHOCTI HANpsIMy 3aJ€KUTh BiJl HAABHOCTI Ta IIBUAKOTO
oOMiHY 1H(pOpMAITI€IO.

€ 3arrikaBiieH1 CTOPOHH: OJIHI HAMArarThCsl TOBAp MPOJIATH, 1HII HOTO KYITUTH,
a 3B'A3YIOUOI0 JIAHKOIO € TIpaBWIbHA OpraHizaiis TpPaHCIOPTHUMHU MOTOKaMHU
JIQHIIOTIB MOCTavyaHb. PallioHabHICTH TPAHCIIOPTHOTO MPOLECY MOJIATAE Y MIBHIKOMY

Po3BUTOK Cy4acHMX TEXHOJIOTiIM JO3BOJISIE JIOCHTH IIBUAKO TI€peAaBaTH
iHpopMalio 3acodbamu 3B'A3Ky, ii 00poOKa BUKOHYETHCS a00 B aBTOMAaTH30BAHOMY
pexumi, ad0 BPYYHY 3 BHUKOPUCTAHHS HalpalboBaHMX airoputmis. Ilicig yoro
MIPUIUMAETHCS PIIIICHHS, SIKE IOBOJUTHCS BUKOHABITIO JIUIS MTPAKTUYHOTO BTieHHS. [le
OJTHA 1 Ty’Ke Ba)KJIMBA CKJIaJI0BA 1100 pealti3allii MOCTaBIEHOrO 3aBJaHHSI.

Jani notpiOHO mpopoOuTH ePEeKTUBHUN MEXaHI3M BUKOHAHHS MOCTAaBJIECHOTO
3aBIaHHs Ha (I3MYHOMY piBHI. BO Mano MpUUHATTA pillieHHs, 10 TOBap 3 TOYKUA A
MOTPIOHO MEPEMICTUTH CHOXKMBayy B TOYKY b. 3a KOXHUM 3 LUX MPOIECIB CTOITh
OaraTo ApiOHINTMX TEXHOJOTIYHUX OTepallii, ki Horo GopmyroTs. Hampuknan, sKimo
NOTPIOHO TPAHCTIOPTHUM 3aCO00M MIEPEBE3TH BAHTAX 3 MICIIS BIAMPABICHHS 10 MiCIIs
NpU3HAYEHHs, TO MOTPIOHO MPaBWIIBHO PO3paxyBaTH dYac 3a KWW 1ed BaHTax Oyme
3aBaHTAKEHO, TOOTO BpaxyBaTH JIOTICTUKY Ta MOXIIMBOCTI HaBaHTaXyBaJbHO-
PO3BAaHTAXYBAJIbHUX 3acO0IB  CKJIaqy; BaHTAXHICTh aBTOMOOLIS, SKuil Oyzae
MEPEBO3UTH BaHTAX, MPUIOMY KOEQIIIEHT BAHTAXKHOCTI Ma€ OyTH MaKCUMAaJIbHHM;
BUOIp paIliOHAIBHOTO MapIIPyTy IMEepeBe3eHHs (TYT BApTO PO3TIISAIATH MOXKIMBOCTI
JOBAaHTAXXEHHSI TPAHCIIOPTHOTO 3acO0y IHIIMMHU CYMICHHUMH TOBapaMH y BUMIAJAKY
MaJioi 3aBaHTAXEHOCT1 aBTOMOO1JIS 3 MOYATKOBOI TOYKH BIJIMPABIICHHS, HABITH SIKIIO
MOTPiOHO AENIO BIIIUTH Bij] palliOHAILHOIO MAapUIPYTYy 3a MEPIIMM BapiaHTOM, ajie y
miicyMKy 1e Oyne BWTIHINIE); CBO€YaCHE TMOBIIOMIIGHHS OJEp)KyBada Ipo
OTPUMAaHHS TOBApy Ha KIHIIEBIM TOUIll MpU3HAYEHHS (TYT MOTPIOHO MPOMOJCIIOBATH
MO>KJIMBOCTI TpuiiMada (4 TPaHCIOPTHOTO 3aco0y) MIOAO PO3BAHTAXKEHHS TOBApY,
MIePEBE3CHHS Ta PO3MIILEHHS Y CKJIa il TOIIo). BCi 11l eneMeHTH HaBeAeHOTro JIaHIora
MOCTAYaHHs TOBapy MalOTh O€3MOcepeIHIN Ta MPsIMUI BIUIMB Ha SKICTh Ta IIBUIKICTb
BUKOHAHHS 3aMOBJICHHS.

Ile Oymo BKa3aHO Ha TMPOIEC IMOCTAYaHHS TOBapy, SKUH € B TIEBHIH Mipi
BHU3HAYCHHUM, ajieé HACIIPaBJli BECh IIEH MpolleC Ma€ 3HAYHO MIMpIIE Toje. Tak, SKIOo
BCE BHM3HAYCHE, TO 3ajaya MOJIATa€ TUIBKK B PAIllOHAJLHOMY IMOCTa4yaHHI TOBapy 3
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TOYKHU A B TOUKY b.

Hacmpasni %, B mepeBaxHiil OUTHIIIOCTI BUIAIKIB, HI BUPOOHHK, Hi MOKYMEIh
Ha 3HAIOTh TOYHO MOXJIMBOCTEH 1 MOTped OJMH OJHOTO, CKJIATHO B I cHTYyaIii i
nepeBizHUKaM. ToMy 1l MOMEHTHM HaMararmThbCs TOMOJUTH MDK  COOOIO
MIPOTHO3YBAaHHIM 00'€éMiB BHPOOHMIITBA MPOAYKIi 1 ii CIOXHBaHHS, TEPEBI3HUK
30upae, o0poObise iHPpOpMAaIlil0 Bii BUPOOHHUKIB, CIIOXXUBAYIB Ta MPOTHO3YE 00'eMU
MepeBe3eHb, 11X TMapTIHHICT. 3 II€0 METO0 aBTOTPAHCIOPTHI  KOMIIAHIi
OOIPYHTOBYIOTh CKJIaJi CBOrO MIANPUEMCTBA, MIO0 BAHTAXKHICTh TPAHCHOPTHUX
3ac001B Oyna MAaKCMMajdbHO BHKOPUCTAHOIO, BPAaXOBYIOTh CHELM(PIKY BaHTaXKy
(ToBapy), sikuii OyJie IEPEBO3UTHUCH.

HasiBHicTb 00'eKTUBHOT 1H(POpMAIIIT 010 OMMUCAHUX MPOIECIB MOXKE MTO30aBUTH
"3aiiBuX" 3amaciB TOBapy Ha CKJIaJaxX, MPABWJIBHO PO3MOAUTUTH TPAHCIIOPTHI MOTOKH,
MIHIMI3yE  HEOOXiAHI  TMOTY)XHOCTI  NPH  BUKOHAHHI  HaBaHTaXyBaJbHO-
PO3BAHTAXXYBAJIbHUX POOIT.

Takum uuHOM, iH(OpMaIls, SK KOMIIOHEHT pallloHaII3allil yIpaBIiHHIM
TPAHCIIOPTHUMHU TMOTOKaMH, B 3HAYHIA Mipl JIO3BOJIAE€ MIABUIIUTA €(PEKTUBHICTH
TPAHCIIOPTHOTO TPOLIECY Ta 3a0IaJUTH MaTepiajibHl PecypcH MpHU MPOEKTYBaHHI
00'eMiB Ta 00JaqHAHH] CKJIAJICBKUX MMPUMIIIICHb.
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THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

YK 658.7; 330.101
AHAJII3 HIHOYTBOPEHHS JUIA ITIOCJIYT 3BEPII'AHHSA TA
CKJAIYBAHHS B €BPOIIEHCBKHUX KPATHAX
Bosk 10.41. k.T.H., 1011, Kycsak X.II., /LxkuBak T.P., Pyasak P.B., IllnajiiBcbKuii
B.b., Xynooeii P.B.
TepHONIBCHKUI HALIIOHATILHUN TEXHIYHUI yHIBepcHuTeT iMeHi [Bana Ilymros

Abstract

The paper analyzes the sector of transport and warehouse services, pricing
problems in the EU. Connections in the storage and warehousing pricing system were
determined for the purpose of accelerated implementation in Ukraine.
Keywords: warehousing, storage, transport services, warehouse services, pricing

Beryn

VY 2019 pormi B cekTopi TpaHCHOPTHUX 1 CKianackkux mociayr €C Oymo monan 1,2
MUJTbHOHA MIMPUEMCTB , IO eKBiBaJeHTHO 5,4% HediHAHCOBOI €KOHOMIKH (PO3UTH
B-J 1 L-N 1 migpo3ain 95). V upomy cekropi Oysno 3aituaro 10,4 minbitoHa oci0 i
3aikcoBaHo nomany BapTicte 510,3 Mapa eBpo, mo cTaHOBUTH 7,9 % THX, XTO
mpairoe B €KOHoMill HediHaHcoBoro Oi3Hecy, 1 7,4 % mA0xoly, CTBOPEHOTO B
eKOHOMIIl He(iHaHCOBOro Oi3Hecy. BiaHOCHO HM3bKa 4YacTka TOCAYr 3
TPAaHCIIOPTYBaHHS Ta 30€piraHHd y CYKYIHOCTI MIiANPUEMCTB He(IHAHCOBOI
€KOHOMIKM BKa3y€ Ha Te, 110 CEPeIHIN po3Mip MIAMPUEMCTB Yy CEKTOP1 MOCIYT 3
TPaHCTIOPTYBAHHS Ta 30epiraHHs (3a JOIaHOI0 BapTICTIO YU 3aMHSATICTIO) OyB BHUIIUM
3a cepedHid; AIHCHO, LI CeKTOp BKIIOYAE JesiKl BUAW JISUIBHOCTI, B SKHX
JOMIHYIOTh Y€ BEIMKI MIJMPUEMCTBA, HANPHUKIAJ, MOLITOBI MOCIYTH, MOCIYTd
MOBITPSIHOT'O Ta 3aII3HUYHOrO TpaHcmopTy [1].
Innexc wiH BUpoOHUKIB mocayr (Services producer price index — SPPI) (takox
3BaHUH 1HAEKCOM BUXITHUX IIiH HA TIOCTYTH), SIKUA BUMIPIOE I[iHU HA TIOCIYTH, K BiH
OOUYHCITIOETHCSI Ta BUKOPUCTOBYETHCS Ha piBHI €Bpornericbkoro Corwsy (€C) Ta ioro
nepxkaB-wicHiB [2].
Knac cknmamyBanHs Ta 30epiraHHsi € ogHuUM 13 KommoHeHTiB po3airy H ISIC —
Tpancnopt 1 30epiraHHs Ta OXOIUTIOE POOOTY CKIAJICHKUX 1 CKJIQJCHKUX MPUMIIICHb
mutst ToBapiB. Jlo 1MX MPUMINIEHb HaleXaTh MPUMIIICHHS NI TOBApiB 3arajibHOTrO
NPU3HAYCHHS,  OXOJIO/)KEHHS  ToBapiB,  30epiraHHs  3epHa Ta  1HIIOI
CLIbCHKOT'OCTIONAPCHKOT MPOAYKIIII, 1HIINX CHUIYYHX MPOAYKTIB y CHEIliali30BaHUX
NPUMIIICHHSAX, TaKUX $K JepeBUHa Ta HadTa, YNPaBIiHHS JTOKYMEHTAIIEIO,
30epiraHHsl TOBApIB Yy 30HAX 30BHIIIHBOI TOPriBil Ta MIBUAKE 3aMOPOKYBaHHS.
[linmpuemcTBa, I SKAX I TISUTBHICTH € OCHOBHUM JIKEPEIIOM JOXOMdY, CIiJ
KJ1acu(iKyBaTH K CKJIaJlyBaHHs Ta 30epiraHHsl.
PuHOK CKTaIChKUX TMOCTYr Mae HU3bKI Oap’e€pw IS BXOMY JJIS TMOCTAYaIbHHKIB
MOCIIYT, 1 BCE dYaCTilIe 3 SBISIOTHCS HOBI ab00 PEKOHCTPYyHOBaHI orleparrii, M0
HAJA0Th CHelladi30BaHl MOCIyTH s 3a0BOJIEHHS noTped. bubuii nocrayanbHUKA
TPAHCIIOPTHUX TIOCIYT JeAalll 4YacTime OyayTh 3alMaTHUCS HAJIaHHSAM IHIIUX BUJIIB
TPAHCIOPTY Ta MOCHYT, TAKUX SIK CKiIaayBaHHA. [Ipomo3uilisi KOMIIEKCHUX MOCITYT
J03BOJISIE TIOCTAYaJIbHUKAM TOCTYT HaJgaBaTH Oulbll NpuBabmuBI Ta eQEeKTHUBHI
nociyru kiieHty. [lepexpecHe cyOcumyBaHHS IIiH Ui 3aIy4eHHS HOBOTO Oi13HECY
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CTBOPIOE MPOOJIEMHU ISl KOMIUISTOPIB 13 OTPUMAHHSM Ta BUAUICHHSM CHPAaBKHIX IIH
TpaH3aKIIii.
AHaJi3 nonepeaHix A0C/IiIKeHb

ISIC xnacugikye cki1aacbKi MOCIYTy Ta NOCAYry 31 30epiranHs y po3aumn H —
Tpancnopt 1 36epiranns, po3ain 52 — Ckiajacbka Ta JONMOMDKHA JISUTBHICTD IS
TpaHcnopTyBaHHs, rpyna 521, kmac 5210 0e3 mnopanbiioi aeramsauii. NACE
3abe3mneduye Ty caMy CTPYKTYpy Kiacudikartii.

OpHak 1HIII MDKHApOAHI Tamy3eBl Kiacudikaiii JarTh OUIBII TOYHI
po3mexyBanHs. Hampuknaa, NAICS posmexoBye rpyny 493 — Ilocmyru 31
CKIaayBaHHs Ta 30epiranns, Ha 49311 — 3aranbpHe CkiIaayBaHHs Ta 30epiraHHs,
49312 — CkiamyBaHHs Ta 30epiraHHs B XonoauiabHuKax, 49313 — CknagyBaHHA Ta
30epiranHs ciIbchbKOTrOCcmonapcbkoi mponykiii ta 49319 — Iume ckinagyBaHHS Ta
36epiranns. ANZSIC 3abe3nedye oOkpeMuid miaApo3aAlT 53 s CKIAJICBKUX 1
CKJIAQJCBKHX IOCIYT, 1AeHTHYHUI rpyni 530 1 miapo3auieHui Ha nBa kiacu; 5301 -
[Tocmyru 31 30epiranns 3epHa Ta 5309 - [HI11 TOCTYTH 31 CKIIaAyBaHHS Ta 30epiraHHs.

Y 2012 pout B €C-28 nHapaxoByBanoch 136,3 THCSYl MIINPUEMCTB , SIKI
MPAaLOBANIA B CEKTOP1 CKIAACHKUX 1 TPAHCTIOPTHUX Tocayr (miapo3ain 52). Pasom Ha
HUX Oyno 3aiHiATO 2,6 MUIbMiOHa o0cib, 1o exBiBajgeHTHO 1,9 % HediHaHCcOBOI
exoHoMiku O13Hecy (Poznimm Big B 1o J 1 L go N 1 migpo3ain 95) poboyoi cunu ta
oJIHy 4BepTh (24,7 %) 3alHATUX Y TPAHCTIOPTHUX 1 CKIAACHKUX CiIyx0ax (po3ain H).
Bonu cTtBopunu 173,2 Misibsip/ia €BpO A0/IaHOI BAPTOCTI , 110 €KBiBajeHTHO 2,8% BiA
3arajgbHOi €KOHOMIKM HediHAHCOBOTO Oi3HECy Ta MoHan ofaHy Tpetuny (35,5%) Bin
3arajbHOTO OOCSATY MOCIYT 3 TPAHCIIOPTYBAHHS Ta 30€piraHHs.

3aBAsSKM BHUINIA YaCTIl JOAAHOI BAapPTOCTI MOCIAYr TPAaHCIOPTYBAHHS Ta
30epiranHs (MOPIBHSHO 3 YacTKOI poOoYoi CWiiM), sBHA MPOJAYKTUBHICTH Mpaill B
CEKTOpl CKJIAJCBKUX 1 JOMOMDKHUX TpaHcnopTHux mnocayr €C-28 y 2012 poui
craHoBuia 66,0 TUC. €BpO Ha OAHY 3aWHATY OcoOy, IO 3HAYHO BHUIIE, HIK -
eKoHOMIKa (hiHAaHCOBOTO OI3HeCy B cepenHbomy 46,2 TuC. €Bpo abo MOCIyru
TpaHCIOPTYBaHHs Ta 30epiranus B cepeaubomy 46,0 TUC. €BPO.

Cepenni BUTpaTH Ha TEPCOHAT y CEKTOpPl CKIAICHKUX 1 JIOMOMIXKHHUX
TpaHcnopTHUX nociayr €C-28 cranoBuiau 37,3 THC. €BpO Ha OJIHOTO MpalliBHUKA B
2012 porri, mo TakoX BUIIE CEPEIHHOTO MOKa3HUKA HediHaHCOBOi ekoHOMIKH (32,4
THC. €BPO) 1 CEPEAHBOr0 MOKA3HMUKA JJIS TPAHCIOPTHUX 1 CKIAJCHKUX MOCIYT Y
niomy. (33,1 Tuc. €Bpo); Xo4ya BIAMIHHOCTI OYJIHM BITHOCHO CKpPOMHUMH. K
HACII0K, KOEQIIIEHT MPOAYKTHUBHOCTI Mpalll 3 MOMPAaBKOI Ha 3apoOITHY IUIaTy ,
KWW TOKa3y€e, HACKUIBKU JI0JlaHa BapTICTh HA OJHY 3alHATY 0COOY IOKpUBAE
CepeIHI BUTPATH HA MEPCOHAT HAa OJHOTO mpariBHuka, y 2012 pomi cknaB 178,0 %
JUISL CEKTOPY CKJIQJAChKUX 1 TpaHcnmopTHuX mnociayr €C-28 mopiBHSHO 3 CepelHin
MOKAa3HUK EKOHOMIKM HediHaHCOBOro Oi3Hecy cTaHOBUTH 1427 %, a mocayru
TpaHCIIOPTYBaHHS Ta 30epiraHHs B cepeqHboMy cTaHOBIATh 140,0 %.

BanoBuii onepaniiHuii KoeQiUieHT (SIKUH BUMIPIOE CIIBBIJHOIIEHHS MIX
BAJIOBUM ONEpPAIIfHUM HAJJIMIIKOM 1 OOOpOTOM ) € OAHUM 13 TIOKa3HHKIB
ornepainiiHoi npudytkoBocti; y 2012 pomi BiH ctaHoBuUB 16,6 % 1is cexTopy
CKJIQJICBKUX 1 JOMOMIXKHHUX TpaHCHOpTHUX nocayr €C-28, mo npubiauszno Ha 75 %
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BUIIIE, HK CepeAHill Mmoka3HMK HediHaHCOBOi Oi3Hec-ekoHoMikU (9,4 %), a Takox
BHUIIE, HIXK CEpeAHIN MOKa3HUK MOCIYT TPAaHCTIOPTYBaHHA Ta 36epiranss (12,6 %).

Taomuus 1 Kiiro4oBi noka3HMKH, CKJIAAYBAHHSA TA JONOMIiKHA AiSlJIBHICTH
npu tpancnopryBanHi (Po3aia 52 NACE), €C-28, 2012 p.

OCHOBHI MOKa3HUKH 3Ha4YCHHS
KinpkicTs mignpueMcTB (THC.) 136,3
KinbkicTe 3aifHITHX (THC.) 2 605
O6opoT (MJIH. €BPO) 478 754
[Tpun6anns ToBapiB 1 mocayr (MJIH. €BPO) 320 000
Butparu Ha nepconain (MIIH. €BpO) 94 000
Jlonana BapTicTh (MIJIH. €BPO) 173 158
Banosuii onepariiitauii HaITUIIOK (MITH €BPO) 79 000
YacTka B 3arajibHii eKOHOMIIlI HediHaHCcoBOro OizHecy (%)

KinbKicTp mianpueMcTs 0,6
KutpKiCTh 3aliHATHX 19
Jlonana BapTicTh 2,8
[ToximH1 ITIOKa3HUKHU

[TponykTUBHICTH mpalli (TUC. €EBPO HA JIOANHY) 66,0
Cepenni BUTpaTH Ha MepcoHal (TUC. €BPO Ha JIIOJIMHY) 37,3
[IponykTUBHICTH Mpalli 3 ypaxyBaHHsIM 3apo0iTHOI Tuiatu (%) 178,0
Banosuii koedimient excruryatartii (%) 16,6

Mera Ta 3aBJaHHA

MeToro TOCHIIKEHHS € BU3HAUYECHHSI OCHOBHUX MPOOJeM rany3i 30epirass Ta
ckinagyBanHs B Kkpainax €C. 3aBmaHHAM JOCTIIKCHHS € BCTAHOBUTH 3B SI3KU Y
CUCTEMI1 IIIHOYTBOPEHHsI 30epiraHHsi Ta CKJIAIyBaHHS 3 METOI0 MPHUIIBHUAIICHOI
IMIUIEMEHTAli B YKpaiHi.

Pe3ybTaT BUpPilIeHHS] OCHOBHUX 3aB/aHb

JloroBipHe IIIHOYTBOPEHHS.

KiTt0ouoB010 XapakTepUCTUKOI0 HaJaHHS MOCIYT 31 CKIIayBaHHs Ta 30epiraHHs
€ 00’€THaHHS TMOCTYT, YacTO 3a YHIKAJIbHUMHU TapudaMu JJisi KOHKPETHUX KITIEHTIB
[4]. Orxe, y 1mpoMy cekTopi 3a3BHYail BHKOPHCTOBYETHCS JOTOBIPHUM METO
miHoytBopeHHs. Lleit meros moserirye 30ip 1iH Ha KOMITIEKCHI MOCIYTH 3 KUTbKOMa
XapaKTEepUCTUKaMU, 110 BU3HAYAIOTH 11HY, 1 Bi10Opakae MEXaHI3M LIHOYTBOPEHHS,
[0 BUKOPUCTOBYETHCSI B CEKTOpl. SIKIIO CTaHIapTHI MOCIYrd HAMAIOTHCA PI3HUM
KJIIEHTaM 3a OJHAKOBOIO I[IHOIO, MOXKHa BHKOPHUCTOBYBAaTH METOJ MPSIMOro
BUKOPHUCTAHHS I[iH MOBTOPHUX MOCTYT. BUKOpHCTAaHHS IIbOT'O METOAY MOJETIIYETHCS
TUM (aKTOM, 1110 TIOCTYTU CKJIayBaHHsS Ta 30epiraHHs 3a3BUYail JIETKO OMUCYIOTHCS
[5].

MeTon oAMHUYHOI BapTOCTI.

Takok MOXHAa 3aCTOCOBYBaTH METOJ I[IHOYTBOPEHHS 3a OAMHUIICIO TOBapYy,
KOJIM 3araJIbHAM JTOX1T MOKHA PO3JIIJTUTH Ha MOKA3HUK 3araJIbHOr0 00CSTY HaJaHWX
nociIyr (HalpUKIAN, 3a JeHb, 3a M°). OIHAK BaXKIMBO, 0O HAJAHI IOCIYTH GYIH
Iy’K€ OAHOPITHMMH, a TOKa3HHMK OOCSTY B1IOOpa)kaB 3aCTOCOBYBAHHUW MEXaHI3M
miHoyTBopeHHsi. KpiMm Toro, Mmoxke OyTH HEAOUUIBHMM BHUKOPHUCTOBYBATU
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BUMIPIOBAHHSI OJWHHUIII BapTOCTI HA OCHOBI dYacy, Koiu (¢iKCOBaHI 300pHu €
KOMITOHEHTOM IIiH.

SPPI mae BuMiproBaTu 3MiHY IIIHM (DIKCOBAHOTO KOIIMKa MPEACTaABHUIIBKUX
MOCJIYT /10 TOCTIMHOI SIKOCTI. 3MiHM B yMOBax, JOCTymi, Oe3meml Ta TPHUBAIOCTI
30epiraHHs MOXKYTh TPHU3BECTU JI0 3MiHU SKOCTi. KOHKpeTHI TpaH3akiii MOCIyTH,
BApTICTh SIKUX BHU3HAYEHA B OJIMH MEPIOA, MOXKYTh OyTH HEIOCTYNHI B HACTYITHOMY
nepiofi abo uepe3 3MIHYy XapaKTEPUCTUK IOCITyrd, abo dvepe3 Te, mo ii Oymo
3aMIHEHO HOBOIO Mociyroro. HeBpaxyBaHHs 3MiH SIKOCTI NpPHU3BENE J0 3MIIIEHHS B
iHAekcl miH. TakuM 4YWHOM, SIKIIO SIKICTh TMOPIBHIOBAHMX TOBAapiB a00 MOCIYT HE
17ICHTUYHA, TOTPiOHE KOPUTYBAHHS SIKOCTI.

[HCTpyMeHT 300py IIIH TOBMHEH BHUMAratv BiJl PECIOHJICHTA 3a3HAYUTU
MPUYMHKA 3HAYHUX 3MIH Yy IiHI 200 3MiHaxX NpoAykTy. LI mpuuuHU TakoX MOXKYThb
Ha/JaBaTH CUTHAJH, 11100 MOMEPEAUTH KOMIUISITOP PO 3MIHU B SIKOCTI.

[Tocmyrn ckmagyBaHHs Ta 30epiraHHs Bce dacTime 00 €IHYIOThCA 3
TPAHCIIOPTHUMHU TIOCIyTaMu Ta IHIIMMH JIOAATKOBUMHU TIOCIyTaMH, TaKUMHU SIK
MaKkyBaHHS Ta YIOpPABIIHHA 3armacaM. bararo mocTadaldbHUKIB TOCIAYr  3i
CKJIaayBaHHS Ta 30epiraHHs TaKOXX MPOMOHYIOTH 'YIPABIIIHHSA JIAHLIOTOM MOCTaBOK '
a00 "moricTu4Hi pileHHsa Ta 00’ €IHYIOTh PI3HOMAHITHI MOCIYTH JJIsl CBOIX KJIIE€HTIB
[6], [7]. ¥V Takmx Bumaakax Jij0BI KOHTPAKTH MO>KHA BUTPATH, 3HU3WUBIIN YaCTHHY
3arajJbHOTO KOMIUIEKCHOTO 3aBAaHHS, a I mociayra (akTUYHO CYOCHIYEThCS
pemrToro yacTiH. OTpUMaHHS OKPEMUX PHHKOBHUX ITIH HAa KOHKPETHI IOCIYTH MOXE
OyTH nmpo0IeMoro.

[HIT0F0 TIPAKTHUKOIO B Tally3l € YKJIJICHHS KOHTPAKTy Ha (hIKCOBaHY KUIBKICTh
abo mepioa 3 yMoBaMmu ''Oepu abo miaTu', 3TIAHO 3 SIKUMHU 3000B’SI3aHHSI TMOKYIIIS
CIUTATUTU € OE3YMOBHUM HE3AJIKHO BIJ] TOTO, OTPUMAHO MPUAOAHY MOCIYTY YU Hi.
[ToToyHa MWIBUAKICTE 00OPOTY Ta BiICOTOK (PIKCOBAHOI KUIBKOCTI B KOHTPAKTI, SIKa
BUKOPHCTOBYETbCS, MOXK€ MAaTH BIUIMB Ha LiHY OIWHUINI 30epiranHs. Xoua
MPEUCKYpaHTHI I[IHW MOXYTh BHKOPHUCTOBYBATHCS JUISI I[IHOYTBOPEHHS JESKHX
MOCJTYT, 11 MTPaKTUKa MOKE TIPOITYCTUTH 3MIiHHM IiH, CIIPUIMHEH] JUCKOHTYBAHHSIM.

[TinBuiieHHs: 0013HAHOCTI Ta PO3YMIHHS TPOOJIEM, 3 SKUMHU CTUKAETHCS Iei
CEKTOp, MpPH3BEAC A0 BIOCKOHAIEHHS METOMOJIOTIi i, 3pEIITOI0, KpaIluX OI[iHOK
pETbHOTO BUITYCKY Ta MPOAYKTHUBHOCTI ISl CEKTOPY CKJIAJCBKUX 1 CKJIQJICBKUX
MOCIIYT.

[Tocmyrn 3 0OpoOKM BaHTaXkiB, SK MPaBUIO, MOBTOPIOBAHI, a IiHA HAa HHUX
BU3HAYAETHCA 3a IOCTIMHUM MEXaHI3MOM. ToMy B OUIBIIOCTI BHUIAJKIB MOXKHA
BUKOPUCTOBYBATH NPSIME BUKOPUCTAHHS I[iH HA TIOBTOPHI MTOCITYTH.

Cxoke, M0 raxy3b HE MIAJAETHCS IMBHIKUM TEXHOJOTIYHMM 3MiHaM, 1 B
O0aratboX BHUIIAJKaX Ma€ OyTH MOXJIMUBICTH BCTAHOBHUTH I[IHY Ha MOBTOPIOBaHI
MOCIIYTH HE3MIHHOI SIKOCTI IPOTATOM IPUHANMHI KIJIBKOX POKIB.

BucHoBku

[TpoaHani3oBaHO CEKTOp TPAHCHOPTHUX 1 CKIAJACBKUX IOCIYT, NpOoOIeMH
miHoytBopeHHsi B €C. BuzHaueHo MeTou IIHOYTBOPEHHS B Tally31 HaJaHHS MOCTYT
13 30epiranHs Ta ckiiagyBaHds B €C Ta MOXKIMBOCTI BOPOBAKEHHS B Y KpaiHi.
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TPUBOJIOI'TYHI OCHOBHU ITPOEKTYBAHHA OBJIAJTHAHHA JIJI51
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0O.A., Inecs O.B.
TepHONIBCHKUI HALIIOHATBHUNA TEXHIYHUM yHIBepcUTeT iMeH1 [Bana [lymtos

Abstract

The justified relevance of the use of secondary resources in order to obtain raw
materials for new products. The design of the machine for cutting tractor tires was
developed. The technological process of cutting is designed with the calculation of
technological modes, the selection of special equipment and equipment.
Keywords: tractor tire, machine, cutting, cutter.

Beryn

TexHonoriyHUM TpolleC TOPI3KM  aBTOTPAKTOPHMX  IIMH, 3  METOI0
BUKOPHUCTaHHSA 1 TEpPEepOOKHM BTOPUHHOI CHUPOBUHM XapaKTEPU3YEThCS CKIAJTHUM
XapaKTepoOM B3a€MO3B’SI3KY MIDK OKPEMUMHU €JIeMEHTaMH IIMHH, 11 AKICHUMH 1
KUIBKICHUIMH XapaKTePUCTUKAMHU, 110 B OLIBIIOCTI BHUIAJKIB 3HAYHO YCKJIAJIHIOE
npoiiec nmopizku. KpiM 1boro npoiec nopizku 3aJIeKUTh Bij] IIITLHOCTI Ta TBEPAOCTI
IIMHU, sIKa KoiuBaeThess B Mexkax HSh 30-95, a B nedaxkux BHIIaAKaX BHUXOIUTH 3a
mexi HSh 45-80 [1]. OcobnuBicTio mpu MOpI3Li € 3aCTOCYBaHHS B J1arOHAJIbHUX
IIIMHAX TKAHEBOT'0 a00 METaJigYHOr0 KOPAY, HUTKU SKOT'O MEPETHHAIOTHCS 1] KyTOM
B0 A 95...1150, a B pamlaJibHUX — Big Oopra — 10
OopTa, SIKi HE MEPETUHAIOTHCS, IO 3MEHIIYE
YUCJIO IIapiB Kapkacy 1 TOJIETHIyE TPOIec
pi3aHHs.

AHaJIi3 monepeaHix J0C/iIKeHb

[Iporec pizaHHS YCKIQJTHIOETHCS THUM, IO
mopsi;,. 3 MAKOIO OCHOBOWO (T'yMOK0) B
aBTOTPAKTOPHUX IIMHAX € METaJIeBl MeperieTeH1
KOpJIU BHUCOKOi TYCTOTH, $IKI BUTOTOBJICHI 3
BHUCOKOMIITHUX CTaJIECH. Bukopucranns
3BUYAHHUX JIe3BIMHUX (Ppe3 HeepeKTHBHE, TaK
K METaJiqYHUI KOpJ HE Ma€ KOPCTKOI 1 MIITHOT
KPIMUWJIBHOI OCHOBHU, TOMY BiH HE OyJie pi3aTucs,
a OyJie BUTATYBATHUCA 13 Tij1a IIUHHU.

Jlnst  TOpi3KM  aBTOTPAKTOPHHUX INHH 3
KOpJlaMd BUKOPUCTOBYIOTH MPOLEC pI3aHHS
[VIAJKUM  LWIHIPUYHUM JUCKOM 13 TOCTpUM
KYTOM 3aTOYyBaHHS 3 OAHIET a00 JBOX CTOPIH,

BTOPMHHHX ABTOTPAKTOPHMX MIMH T SIKUM BUKOHYE pounb HyaHCOHa.UPOJIB MaTpHII
npHCTpiii A7 fioro peanizaunii. a— ~ BUKOHYE OINOPDHUHI POJIMK, SIKMH BCTaHOBJIEHO
nopizka onuieio ¢gpesoro, 6 —mopizka  HAMPOTH IWIHAPUYHUX PI3AIBHUX JIUCKIB 3
ABOMa dpesaMu. KYTOBUMHU KaHaBKaMu Ui iX 3axody, 3
BIJIHOBJICHUM 3a30pOM JIJIs1 TT0/1a4i IMCKIB B IIPOIIEC] pi3aHHS.

Pucynok 1 Cnocid mis1 nopizku

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 24



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

Meta Ta 3aBIaHHA

Po3pobutn  KOHCTpPYKINiFO  CHEMIaJIbHOTO  BepcTata s TMOPI3KH
aBTOTpaKTOpHUX IuH. [limiOpaT BIAMOBITHE TEXHOJOTIYHE OOJIAJIHAHHS Ta
OCHAILIEHHS, p13aJibHUI 1HCTpYMEHT. [11110paTi BIANOBIIHI PEXUMU Pi3aHHS.

Pe3yabTaTu BUpilIeHHS] OCHOBHUX 3aB/1aHb

Crnoci6 nsist mopi3KU BTOPUHHUX ABTOTPAKTOPHUX LIWH Ta MPUCTPIN ISl HOTO
peasizariii npeacTasiaeHuit Ha puc. 1 [2].

[IpucTpiil cknanaerbes 3 AMCKOBOI LMJIIHAPUYHOI (hpe3u 1 3 TBOXCTOPOHHIMHU
CTYNMULSIMU 2, SIKI BHUKOHAHI y BUIJIAl LUILIB MO 30BHIMIHBOMY JAiamMeTpy 1
B32€EMO/IIIOTH 3 BIJIMOBIIHUMHU HUTIIITAMU BHYTPIIIHBOTO JllaMeTpa GPUKIIIIHIX TUCKIB
3, AKl 3a JIONOMOTOI0 3akjenok 4 MKOpPCTKO KPIIATbCS [0 TOPIIB AUCKOBOI
muTiHApUYHOI ppe3u 1. 30BHINIHIN MiaMeTp TUCKOBOI IMWTHApUYIHOI (pesn Ha 3...5
MM OUITBIINIA BiJl 30BHIMIHKOTO JiaMeTpa (GPUKIIHHUX TUCKIB 1 pa3oM (POpMyIOTh KyT
3aTouyBaHHS 1Mo Koiy. Ha poOoumx TOpueBHX MOBEPXHAX (PPUKIIHHUX AHMCKIB 3
HaHECEHI pajiaibHI HACIYKM JJIs peanizailii MaKCUMaJIbHOTO TEPTS MiX MOBEPXHEIO
¢bpes3u 1 1 TIOM mKHYU 5, 1m0 3a0e31euye ii KpyroBe NpoBEPTAHHS HABKOJIO CBOET OC1
1 371iliICHEeHHS MTpoLiecy pi3aHHsA (Ha KPEeCICHHI He MOKa3aHi).

Kpimuiennss muHu 5 311MCHIOETHCS Ha LIEHTPAJIbHUN OMOPHUM pONUK 6, BICh
o0epTaHHs SKOr0 PO3MIIIEHA TOPU30HTAIBHO OCl AUCKa HuiIiHApu4yHOI ¢pe3u 1. Ilo
cepenuHi ponvka 6 BUKOHAHO Ma3 7 ((akTUYHO MAaTpulld), SKUW Mae Gopmy
pikyyoro mnpoduio Aucka WwiiHApu4yHOI (pe3m 1 (puc. 1,a) 3miBa 1 cmpasa
IIEHTPAIILHOT'O OTMOPHOTO POJIMKa 6 PO3MIIICHI OMOPHI POJIMKK 8 MJIsi TPOBEPTAHHS
aBTOTPAKTOPHOI IMWMHU S, a g iX ikcamii ciayxuth BTyiaka 9. Jluckosa
mutiHApudHa (pesa 1, ika BUKOPUCTOBYETHCS IS MOPI3KH aBTOTPAKTOPHUX IIUH Ha
JIB1 PIBHI YaCTUHU (PUCYHOK. 1,a) Mae IBOCTOPOHHIO 3aTOYKY, a JJII OOPi3KH KpaiB
muHU (puc. 1,0) — Mae OIHOCTOPOHHIO 3aTOYKY 1 HAXWJIEHA IiJl IEBHUM KyTOM B
CTOPOHY TOPIIIiB IIIMHHA 5.

JuckoBi muniHApuYHI (pe3n 1 BCTaHOBIEHI HA IWIMUHAENbL HpucTporo 10,
BiJallb MK SIKHMU BHU3HA4Ya€TbCA PETYIbOBAHOIO BTYIKOKO 11, mOBXkMHa SKOT €
piBHOIO IIMpHHI 00072, SKUH BUPI3al0Th 3 aBTOIIMHH, (Dpe3u Ha OMPaBIll KOPCTKO
KpIIUIATBCA 32 JOMOMOror HuIiniB abo mmoHok 12 (puc. 1,0). TexHomnoriuauii
OpolLeC TMOpPI3KM BTOPUHHUX AaBTOTPAKTOPHUX IIMH 3 METAIIYHUM KOPAOM
3/IIMCHIOETHCS] HACTYITHUM YHHOM.

BxurouaeTscst mpucTpiii 1 AuckoBa nuiaiHApuYHAa (pe3a 1 Bpi3aeThcs B
aBTOTPAKTOPHY LIMHY 5 3 pajiajibHUM 3YCHWJIISM J0 THUX Iip, NOKHU IIMHA HE MOYHE
MPOBEPTATUCA BIJ TEPTS MIXK MOBEPXHAMH PLKYUOi KPOMKH HMIIHAPUYHOI (hpesn 1 1
MatepiasioM muaA S. [IpopizaBmm oauH KPYyroBuil BUTOK, (hpe3y NMEpeMillaroTh Ha
rOuHy pizanHsa 3 nogadero 0,1...0,3 MM/00 1 MpoAOBKYIOTh pizaHHA 1o koiy. Lle
31MCHIOETHCS 10 MIOBHOTO po3pi3zaHHs WuHU. [Ipolec po3pizaHHs 3aKIHUYETHCS TO,
KOJIM pixKyda KPOMKa JIMCKOBOI IIIIHIPUYHOI ppe3u 1 3aiine B ma3 (MaTpuio) 7 3
3a3opoM 5...10% Big TOBIIMHM MPOBOJOKKA KOpJAa IIMHHU. 3alporOHOBAaHUMN
THCTPYMEHT 1 CIIOCIO JJI MOPI3KH BIAMPaIlbOBAaHUX aBTOTPAKTOPHUX IIMH 3a0e31medye
AKICHUM 1 TPOJYKTUBHUM TPOLIEC PO3PI3aHHS HEKOPCTKUX JAeTalied 3 apMOBaHUM
METaJITYHUM KOPJIOM, IKUW Ma€ CKJIaJHUMN neperieTeHui mpodiib.
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XapakTepHOI OCOOJUBICTIO MpOIECY pi3aHHS € Te, Mo JuckoBa ¢pesa
3a0e3medye TaKOXX KOJOBHHM pyX ToJayl IMWHHA, MO JAa€ MOXKIUBICTH pPO3pi3aTh
3aroTOBKY IMPU HEOOMEXEH1! JTIOBXKHUHI JIiHIT po3pi3y, BpaxoByrO4H pajaiyc muHu. Ha
BETMYUHY 30HHU pi3aHHs BIUTMBAa€ TOBINIWHA INWHHW, KYT 3aXOIUICHHS 1 BEIWYMHA
pajiyca TUCKOBOI (ppe3u.

[Ipu po3paxyHKy 3yCWIUIS pi3aHHS MICIsA Py NPHUIYIIEHb Ta JTOJAATKOBUX
T€OMETPUYHHUX TEPETBOPEHb Yepe3 OCHOBHI PO3MIpPHI XapaKTEPUCTUKH BU3HAYAEMO
3YCUILIIA p13aHHs

. KS?t,r 1)
P oJs+a++a)

ne K - xoedillieHT, SKUii BpaxoBy€e 3aTYIJICHICTh IHCTPYMEHTY, 3YCHWILUIA PyXy
nozjadyi, Ta 1H.; 7, - ONIP PI3aHHIO B MOMEHT NPUKIAJAHHSA BEPTUKAIBHOI CHIM BiJ
JUCKOBO1 (hpe3n; a — BEeTUIMHA 3aX0/ly pi3ajdbHOI KPOMKHU (Dpe3r B MATPHIIIO; S — KYT
3axoruieHHd. [lomaya mmHMHM B KPYroBOMY HaIlpsSMKy B TIpoleci pi3aHHs
3MIMCHIOETHCS 32 PAaxXyHOK CHJI TEPTS MK POOOYMMM MOBEPXHAMH (pe3u 1 TUIOM
muHY. BenmuauAy cuimy mogavi MoJKHa BUSHAYUTH 13 aHAUTITUIHOT 3aJI€KHOCTI

P,=f-F-op, @)

ne F - mioma ABOCTOPOHHBOIO KOHTAKTy MK (pe3oro 1 Tinom mmmuu; f -

Koe(ilieHT TepTs MK (Ppe30t0 1 TIIIOM IIMHU; G, - HANPYKEHHS CTUCKYBAHHS IIMHU

p
npu ii po3pizanni. Cuia nojadi, B Mpolieci po3pi3aHHs IIUHU € (PAKTUYHO CHUIIOKO
TEePTS MK (PPE30I0 1 TUIOM LIMHU, IKY MOXKEMO BU3HAUUTH 13 3a71€KHOCTI

d ?

Fmpzf'n‘S'G + f 'T'Gp, (3)

pt 15Ny
ne f i f, - BigmoBigHO KoedilieHTH TEPTS MK MOBEpXHEIO (pe3n 1 MIMHHM i

MOBEPXHEI0 (pe3d 1 TOPLUEBHMH MOBEPXHAMH [POTYy METalokopay. N i Ny -

BIJINOBIJIHA KUJIBKICTh IMOBEPXOHb TEPTS JUCKOBHUX (hpe3 1 MOBEPXOHb MOMEPEUHOIO
nepepizy MeTano Kopay; S - IUIOIa KOHTaKTy JWCKa 3 TuIoM mmHu; d - mgiamerp
APOTY METAIIOKOPAY.
BucHoBku

3anponoHOBaHWM CMOCIO 1 1HCTPYMEHT [JIsi TIOPI3KK  BIAIPaIlbOBaHUX
aBTOTPAKTOPHUX ILIMH 3a0e3neuye [KICHUM 1 MPOAYKTHMBHUN NpPOLEC PO3pi3aHHs
HEKOPCTKHUX JAeTajiell 3 apMOBAaHOI METAJIIYHOIO MPOBOJOKOI0, KA Ma€ CKJIaJIHUN
HEepEIUIETEHUI KOP/I.
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YK 621.891
TEXHOJIOTTYHI METOAU 3ABE3ITEYEHHA
EKCIIJTYATAIIMHOI HAJIIMHOCTI BAXKKOHABAHTAKEHUX TTAP
TEPTA ABTOMOBLJIIB
I'ynka A.B. K.T.H., 1oueHT, [Anictpsaun C. O., Mymker LIL., ITaaka O.P.,
Pynuii A. 5., Kopaabuyk O.B.
TepHOMIBCHKMI HAITIOHATLHUN TEXHIYHUN yHiBepcuTeT iM. IBana [lymros

Abstract

The reasons for failure of working bodies of agricultural machines are
analyzed. Technological means of surface strength management are proposed. A
comprehensive research methodology and criteria for evaluating the operational
reliability of heavily loaded friction pairs have been developed.

Keywords: reliability, friction, wear, strengthening method.

Beryn

CydacHuil eram pO3BUTKY aBTOMOOUIBHOI TEXHIKM XapaKTepU3YEThCA
MiBUAIIIEHUMHA BUMOTaMHU JI0 SKOCTI poOOYMX TOBEPXOHb, HATIWHOCTI Ta
JIOBIOBIYHOCT1 MAIlIMH 1 MeXaHi3MiB B IioMy. HeBpaxyBaHHs TaHMX IapaMeTpiB Ha
eTani KOHCTPYIOBaHHS, BIAXWICHHS BIJl 3aJaHOi TEXHOJOrii 0oOpOOJeHHs,
BUKOPUCTAHHSI HEBHCOKOAKICHUX MaTepiayliB, HEONTUMAJIbHI PEXUMHU EKCIUTyaTalli
NPUBOJATH J0 BEIMKUX MaTepiaibHUX Ta €HEepPreTWYHHX 3arpar. s cydacHoro
aBTOMOO1SIe Oy/TyBaHHS XapaKTepHa MiJBUIICHAa eHEPTOHANPYKEHICTh 1 BaKK1 YMOBHU
eKcIiuTyaramii map TepTsa. llepmiodeproBoro 3HaueHHsS HaOyBae mpoOiema
MIJBUILCHHS  MOBEPXHEBOi  MIIHOCTI 1 3HOCOCTIMKOCTI  JeTajied  MalluH
(KOHCTPYKTOPCHKI Ta TEXHOJIOTIYHI 3acOo0M), a TaKOX BUKOPHUCTAHHS MAaCTHJIBHHX
MartepiamiB  (eKCIUTyaTamiiiHi  3acobu), Kl 3a0e3meuyloThb I1X  HOPMAaJbHY
excruryaramiro. CTajgo OYEBHIHHMM, IO JJIS YCIINTHOTO BUPIMICHHS MPAKTHIHUX
3a1a4y TpUOOTEXHIKM HEOOX1JHO BHUKOPUCTOBYBATH pe3yibTaTd (yHAaMEHTaIbHHUX
JOCTIKeHb (DI3UKH TBEPJOro Tija, MaTepiallo3HABCTBA, TEPMOJUHAMIKU BIAKPUTHX
CHUCTEM, T€Opii CHCTEeMHOTO aHami3y .[1]

AHaJi3 monepeaHix A0CJIiIKeHb

BpaxoByroun  crmenudiuai  yMOBH  pOoOOTH  PO3MVISIYBAHUX  BAXKO
HaBAaHTAXEHUX BY3JIIB TEPTS, I1HKOJIM BHUKOPUCTAHHSI KOHCTPYKTOPCHKHUX Ta
eKCIUTyaTalifHuX 3aco0iB yMpaBIiHHS TMPOIECAaMU aKTHBAIlli Ta MacuBailii B 30HI
GpUKIIMHOTO KOHTAKTy HE 3aBXId MpudHATHE. Tomy B JaHidi poOOTI
JTOCIIJPKYBAJIUCh TEXHOJIOTTYHI METO/IU MiJIBUIIIEHHS TOBEPXHEBOT MIIIHOCTI, 30KpeMa
METOAM  3MIlHIOI4YOi  TexHonorii. [lpuBeneHo  pe3ynbTaTd  KOMIUIEKCHOTO
€KCIIEPUMEHTAJIBHOTO JOCIIKEHHSI 10 BCTAHOBJIEHHIO SIKICHMX 3aKOHOMIPHOCTEH
TPUOOJIOTTYHUX B3a€EMOJIIM, KOPENALil [1ana30Hy CTPYKTYpPHOI NPUCTOCOBYBAHOCTI
(CII) 1 KpUTHUYHUX TOYOK B3a€EMO TMepexoiy mporieciB npunpaioBanis — CII —
00€MHA JIECTPYKIIisi, PIBHIB aJalNTHBHOCTI, 3HAYE€Hb OCHOBHHUX TPUOOTEXHIUHUX
(IHTEHCUBHICTH 3HOIIYBaHHS [, KOe(ilieHT TepTs W, Temreparypa 1), CTpyKTypHO-
eHepreTuyHux (murTomMa poboTa pyWHYBaHHS Ap, TEeMIlEpaTypHa EHEPrOEMHICTH
TpubocucreMu Eqg) XapakTepuCTHK IPOLECIB TEPTSA Ta 3HOIIYBAHHSA I BILUIMBOM
TEXHOJOTTYHUX (PaKTOPIB (METOIB 3MIITHIOIOYOT TEXHOJOTIT) [2].
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JIo TeXHOJIOrYHMX 3acO0IB YIPaBIIHHSA MOBEPXHEBOIO MIIHICTIO BIIHOCITHCS
pi3HI BHUAM 3MIIHIOIOYOI TEXHOJOrii, 3a JOMOMOIOK SKHX 3JIHCHIOETHCS
pEryJIIOBaHHs TMPOIIECIB aKTUBaIllll 1 MacuBallii, a TaKOX OJEp>KaHHS BTOPUHHUX
ctpyktyp (BC) 13 3amaHuM KOMIUIEKCOM XapaKTEPUCTHUK, LI0 MPU3BOAUTH 0
PO3IIMPEHHS Jiana3oHy 1 MOHIKEHHS PIBHS OCHOBHUX TPUOOTEXHIYHUX MapaMeTpiB.
ITo pe3ynpTarax momepenHiX MOCTIKEHb 13 BCIX ICHYIOUMX METOMAIB 3MIIHIOIYO1
TeXHOoJIOT1i BUOpaHi HaHOLIbI eeKTUBHI I BaXKKOHABaHTaXXKEHUX Imap Tepts [3]. 3
MO3UIll CTPYKTYPHO €HEPreTHYHOI MPUCTOCOBAHOCTI MaTepiaiB MpU TEpPTi Ta
3HOIIYBAaHHI BC1 ICHYIOUl METO/IM MTOBEPXHEBOI0 3MIITHEHHS MOJLIEHO HA JIBl OCHOBHI
rpynu (tabnuist): meroau onepxkaHHs BC 13 BracTHBOCTSIMH, SIKI 3a0€3ME€UyIOTh
MOXJIMBICTh TIepeOyIOBH 1 TIOJATKOBOI'O 3MIIHEHHS B MPOIIECi eKCIuTyartarlii, To0To
yrBOpeHHs BC, siKi pO3MIMPIOIOTH J1alla30H HOPMAJIbHUX TMPOIECIB 1 MIHIMI3YIOTh
napaMeTpyd TepTs Ta 3HOLIEHHA (METOAM IUIACTHYHOIOo JedopMyBaHHS, XIMIKO-
TepMmiuHa OOpOOKa, HAHECEHHS MOKPHUTH); MeToau onep:kanHs BC 3 MakcumanibHO
MOXJIMBOIO CTIMKICTIO 11O BIJHOIICHHIO JO MEXaHIYHUX 1 XIMIYHHUX Jil y BaXKO
HABAHTAKEHUX yMoOBaXx ekcruryartamii ( audysiiiHe 1 eIeKTPOITUYHE XPOMYBAHHS,
OopyBaHHS Ta 1H.).

Meta Ta 3aBIaHHA

JI1st AOCATHEHHS MOCTaBJIEHUX KOHKPETHUX MPaKTUYHUX 33J1ay B JIaHiil poOoTi
MOCTABJICHI Ta BUPIIIEHI HACTYIHI 3a/1a4i:

- PO3pO0JIEHO KOMILUIEKCHY METOAMKY JOCTIIKEHHs, sIKka BKJIIOYae B cede
VHIBEpCAIbHY MAIlUHY TEPTsA, KIHETUYHI KPUTEpli OLIHKM NPOLECIB TEpTd Ta
3HOIIEHHS;

— JIOCJIIJIPKEHO BIUIMB METO/IIB 3MIIHIOIOYOI TEXHOJIOT1l Ha 3aKOHOMIPHOCTI
3MIHM MapaMeTpiB TEPTS Ta 3HOLICHHS 1 sKicTh BC;

- JaHO  pPEKOMEHJAIlli 10  MPaKTUYHOMY TPHUMIHCHHIO  METO/IIB
3MIIHIOIOUOT TEXHOJIOTIT JUIsi ONTUMI3alll YIpPABIIHHS IOBEPXHEBOI MIIHOCTI
BOKKOHABAHTAXKECHUX TAP TEPTS CLIILCHKOTOCTIONAPCHKUX MAIITHH.

Pe3yjbTaTu BUpillleHHS] OCHOBHHX 3aB/IaHb

Bubip matepianiB J0CHiI)KyBaHUX 3pa3KiB, KOHTPTLIA, METOIB iX 3MIILIHEHHS,
MaCTUJIBHOTO CEpEJOBUINA 3/IACHIOBABCA y BIAMOBIIHOCTI 3 TOCTaBICHUMU
3aJlayaMd 1 3 METOI0 1X MPaKTUYHOrO BHUKOpHUCTaHHSA. B  sKocTi Marepiany
JOCTIKYBaHUX 3pa3KiB BuOpaHa ctanmb 650, ska IIMPOKO 3aCTOCOBYETHCS MPHU
BUT'OTOBJICHHI Tap TepTs aBTOMOoOWUIIB. Matepian koHTpTina — ctank LIX15. 3pa3zku
13 cram 65, 00poOneHl Mo cepiHii TEeXHOJOrii MNIUISragd pI3HUM METOoJaM
MOBEPXHEBOT'0 3MIITHEHHS T4 HAHECEHHS 3HOCOCTIMKHX MOKPUTH MICIS 4Oro ix podoui
MOBEpPXHI JOBOAWIMCh a0 mopcTkocti Ra = 0,32. V¥V Bcix pgocnigax B SKOCTI
MacCTHUJILHOTO CEPEIOBUINA BUKOPUCTOBYBAIOCH 1HAKTHBHE, HEIOJISIPHE, MAJIOB’S3KE
Ba3eJIHOBE Maciio, M0 TMPAKTHYHO BHUKIIOYAIO BIUIMB TiIPOJUHAMIYHUX 1
aacopOLiitHux e@ekTiB 1 B ToW e 4ac po3mmpsuio aianazoH CII. IIBuakicte
KOB3aHHS TIapH TEPTS Y BCIX eKCIepUMeHTax Oyia MmocTiiHow — 2,3 M/c.

JlociI>KeHHS] TPOBOIWIIMCH Ha CIELIaIbHO BUTOTOBJICHIM MaIIuH1 TEPT.

ExcriepuMeHTa bHI 3AJIEKHOCTI 3MiHU OCHOBHUX TPHOOTEXHIUYHUX (IHTEHCHBHI
3HowTyBaHHs /, KoedimieHT TepTs W, Temmeparypu 7°C), CTPYKTYPHO-CHEPTeTHUYHIX
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(muToMa poOoTa pylHYBaHHSA Ap, TEMIIEpPATypHA EHEPTOEMHICTh CUCTEMH TepTs Eog)
XapaKTEPUCTUK, OJEpX)aHUX MpHu mociimkenHi ctam 40X, mokazano Ha puc. 1
puc. 5 (1 - cepiiiHa TexHOJOrig, 2 - KOMIUIEKCHA XiMiKO-TepMiuHa 0OpoOKa, 3
XpoMyBaHHs, 4 - XiMiuHe TpaBiieHHs, 5 - KIb.).

Ha opepxanux rpadikax 4iTKO BHUAUISIOTHCA TPU XapaKTepHI 00JacTi: 30HA
npunpaioBaHis (HecTaOUTbHI 3HAYEHHS JOCHIKYBAaHMX IapamMeTpiB); Alana3oH

ONITHUMAJIHOTO 1 CTa0LIHLHOTO 3HAYEHHS JaHuX napameTpiB (pexum CII); pexum
25
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Pucynok 1 3ajie:kHicTh iIHTEHCUBHOCTI
3HOIIYBaHHA I Bil BeJJUYUHHA
NUTOMOI'0 HABAHTAKeHHA P.

PucyHnoxk 2 3ajnexunicth koedinieHra
TepTH U Bil BeJIMYHMHN M TOMOIO
HABAHTaKeHHHA P.

pi3KOi 3MIHM JIOCIIDKYBAaHUX TMapaMeTpiB (mepexim A0 00’€MHOI JIeCTPYKIIii).
3aranbHUM I BCiX 3aIPOMOHOBAHUX METOJIIB MOBEPXHEBOTO 3MIITHEHHS SBISETHCS
MOHM)KEHHSI PIBHSA 1 PO3MIMPEHHS /lana3oHy HOPMAJIbHOIO MEXaHO-XIMIYHOIO
3HOIIIYBaHHS B TOPIBHSHHI 13 CEPIHHOI0 TEXHOJOTiE€. SK BUKIIOYEHHS — METOIU
KOMIIJIEKCHOI XIMIKO-TepMiuHOi 00poOku, KIb, sxi posmmprorors mianazon CII,
OpoTe€ OAHOYACHO 1 MIJBUUIYIOTh pPiBEHb HOPMAJIBHOIO MEXaHO-XIMIYHOIO
3HOIIYBaHHS. XapakTep 3MIHU KOE(ILIEHTIB TEPTS |l aHAJOTIYHUN XapaKTepy 3MIHU

IHTEHCUBHOCTI 3HOLTYBaHHS /.
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Pucynok S 3anexHicTh TeMnepaTypHol eHeproeMHOCTI cucreMu Teprs Eqg Bin
BeJIMYUHU MUTOMOT0 HABAHTAKEeHHS P.

Sx BUIHO 13 TpuBeAeHUX rpadiKiB Il TOCTIKYBAHUX METOIIB IIOBEPXHEBOTO
3MIITHEHHSI ICHY€E KOpENsAIlis MDK Jlana3oHaMy CTaOUIbHMX 3HAauY€Hb KOe()IIieHTIB
TEpPTS L Ta IHTEHCHUBHOCTI 3HOIIYBaHHS /. BilHOCHO piBHIB 3HaueHb [/ Ta |l B
niarmazoni CII aHamoriyHa Kopeisiis BIJICYTHS, IO 3YMOBJICHO BJIACTHBOCTSMH
CTPYKTYpH 3MIITHEHHX MOBEPXHEBUX ImapiB. J[Jsg BCiX AOCHIIKYBAaHMX METOMAIB 13
30UTBIIICHHSIM THUTOMOTO HAaBaHTaXEHHS, 30UTBIIYETHCS TeMIepaTypa IMOBEPXOHb
TepTsa. B TOpiBHSHHI 13 CEpIMHOI TEXHOJIOTIED BCl 3alpONOHOBAHI METOAU
MOBEPXHEBOT'O  3MII[HEHHS TOHIKYIOTH  TeMIlepaTypy B  30HI  KOHTAKTY.
[TinTBepIKEHO B3a€EMO3B’SI30K MK OCHOBHUMH TPHOOTEXHIUHMMH ITOKa3HUKaMH ([,
K, 7) Ta CTpyKTypHO-€HEpreTU4HUMHU Kputepissmu (Ap, Eq). AHami3 cTpyKTypHOro
cTaHy noBepXxoHb TepTs B pexkumi CII miaTBepauB HasBHICTh onTuManbHux BC.

BucHoBku

TakuM 4MHOM OOTPYHTOBAHE MPUMIHEHHS METOMAIB 3MILHIOIYOI TEXHOJOT1i
JI03BOJIIE TIABUIIYBATH 3HOCOCTIHKICTh Tap TEPTS, TOMEPEIHKYBaTH MPOIECH
MOIIKO/IKYBAHOCT1, 3MEHIIYBaTH a0Opa3uBHE Ta BTOMJIIOBAHE 3HOIIYBaHHS,
MIJIBUIIYBATH 3HOCOCTIMKICTh B PEKUMI HOPMAJIBLHOI'O TEPTS, YNPABISITH MPOLIECAMU
MIPUMPAIFOBAHHS.
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YAK:629.083

BU3HAUYEHHS ITAPAMETPIB CUCTEMMU OXOJIOIKEHHSA
JABUT'YHA BHYTPIIIHBOI'O 3I'OPSIHH S
duxa O. B., 1.T.H., npo¢., Cinepcokmii B. IL., k.T.H., 101., Badak O. I, k T.H.,
aou., Makoskin O. M., K.T.H., 101., ipemuyk B. C., cT. BuKiIaga4y, BuuaBka A.
A. acMCTeHT
XMeNbHUIIbKUI HAIlIOHAJIbHUH YHIBEPCUTET

Abstract

Certain parameters of the system of cooling of engine of internal combustion in
the mode of motion of full-and-down car on the travelling getting up with speed to 20
km/h, that is limited to a transport stream. The criterion of estimation of efficiency of
radiator is offered at different office hours.

Keywords: cooling system, engine of internal combustion, efficiency, radiator

Beryn

B Vkpaini aBTOMOOUIbHHUN MapK €KCIUTYaTyeThCS Yy CKIAQAHHUX KIIMAaTHUYHHUX
yMOBaXx, OCOOJIMBO B TEIUIMA MEPI0J POKY MPHU BUCOKINA TeMIiepaTypl aTMOCHEPHOTro
MOBITPST Ta HU3bKIA BIOAHOCHIM Bojorocti. Ilpu 1poMy HEOOXIJHI TEXHIKO-
EKCIUTyaTaIiiiHi TOKa3HUKKW aBTOMOOLUIIB 3a0€3MeUyIOThCsl KOHCTPYKIIEIO BY3JIB,
CUCTEM Ta arperaTiB aBTOMOO1IA, Y TOMY YUCHI ABUTYHOM BHYTPIIIHBOT'O 3rOPSHHS
(IB3), TeruioBuil pexuUM SIKOrOo, a 3HAYUTh HOTrO HAIMHICTh 1 €KOHOMIYHICT,
Bu3Hauae pamiatop [1]. Came BiH MOBHMHEH 3a0e3MeuyBaTH €KOHOMIYHUN TETIOBUMN
pexum JIB3 1 He nomyckaTd KWOro meperpiBy, 1 B TOH ke Yac OXOJIOKYIHOUMA
OpPUCTPiI  TOBMHEH OyTH  MajorabapuTHHUM, MAaTH  MIHIMQJIbHI  BUTPATH
JIOPOTrOBapTICHUX KOJILOPOBUX METaJIIB JIsl BATOTOBJICHHS PajlaTOpiB Ta MIHIMaJbHI
BUTPATH MOTYKHOCT1 HA MPUBIJT BEHTUJISTOPIB.

AHaJi3 nonepeaHix 10C/Ii1’KeHb

Jlo HepomnikiB BIJOMHUX CIOCOOIB JUJIsi J1arHOCTYBAHHS pajiaTopa CUCTEMU
OXOJIOMPKCHHSI CJIII BIJHECTH OOMEXKEHHsI iX TEXHOJOTIYHHUX MOXKIIMBOCTEH 1 Masa
NPOAYKTHBHICTB Ipalli Jocigaux onepartii [1,2].

JlocnipkeHHsT MapaMeTpiB CUCTEMHU OXOJOIKEHHSA JABUTYHIB BHYTPIIIHBOIO
3TOPSHHS Ma€ TaKUM HEIONIK: TPU PO3paxyHKax pajiaTopa sl aBTOMOOLUIS ICHYE
JEKITbKa PO3PAaXyHKOBUX PEKHUMIB pyxy. HallMEHIT CHIPUATIMBUM € PEKUM PyXY
MTOBHICTIO 3aBaHTAKEHOTO aBTOMOOUIS Ha JIOPOKHBOMY TI1HOMI 31 MBUAKICTIO 10 20
KM/TO/I, fika OOMEXY€TbCS TPaHCHIOPTHUM TOTOKOM. Llelt pexum 3a3Buuail 1
MPUIMAETHCS TIPU PO3PaXyHKaX CUCTEMHU OXOJIOKEHHS. Bimomi crocoOu HE MaroTh
MO>KJIMBOCTEH BUKOHATH JTOCHIJIKEHHS CUCTEMU OXOJIOJKEHHSI aBTOMOOUIA Y IbOMY
PEXUMI.

IlocTanoBKka npobeMu

Panmiatop aBTOMOOuUISI TMOBMHEH  3a0e3leuyBaTH EKOHOMIYHMUN TETUIOBUI
pexum J[B3 1 He momyckatw Woro meperpiBy, 1 B TOW K€ Yac BiH MOBHHEH OyTH
MajiorabapuTHUM, MaTH MIHIMAQJIbHI BUTPATH JOPOTOBAPTICHUX KOJIHOPOBUX METAJIIB
Ta MIHIMaJIbHI BUTPATH MOTY>KHOCT1 Ha MPUB1A BEHTHIATOPIB [1].
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TakuM 4rHOM, 3aj1a4a IMiIBUIICHHS TEXHIKO-CKCILTyaTalliiHIX XapaKTEePUCTUK
aBTOMOOLTIS 32 PAXyHOK JOCIHIKEHHS Ta YJOCKOHAJICHHS OCHOBHOTI'O €JIEMEHTA
OXOJIOJDKYIOUOTO  TPHCTPOIO JBHITyHa — OJIOKYy ''pamiaTrop-BEHTHIATOP' €
aKTyaJbHOIO.

Merta Ta 3aBIaHHA

Mera po0OOTH: AOCHIAUTH MapaMeTpd CUCTEMHU OXOJIOAKEHHSI JIBUT'yHA
BHYTPINIHBOT'O 3TOPSIHHS Ha PpI3HUX peXKHMax HWoro pobotw,  3abe3neunTH
MiABUIIECHHS TOYHOCTI MPU BUKOHAHHI TEIUIOBOI'O KOHCTPYKTHBHOTO PO3PaXyHKY
pajiaTopa Ta 3alpoNoOHYBaTH KPUTEPIN OLIIHKUA HOT'0 €(pEKTUBHOCTI.

3aBgaHHsAM poOOTH € pO3MUPEHHS (YHKIIOHATBHUX MOMXJIMBOCTEH st
JOCTIHKCHHS TTapaMeTPiB CHCTEMH OXOJIOKEHHS IBUTYHA BHYTPIITHLOTO 3TOPSTHHS.

Pe3yabTaTn BUpilieHHs1 OCHOBHMX 3aBJaHb NPO0JeMH

Busnauennss mapamerpiB cuctemu oxosiomkeHHs J[B3 BHKOHYyBaioch 3
JIOCTaTHHLO BUCOKOIO TOYHICTIO 3 JOIMOMOI0I0 cTeHa [3].

JJ1st MOJIETIOBaHHS PEXKUMY PYXY 3aBaHTXKEHOT'O0 aBTOMOOUTSI Ha JTOPOKHBOMY
MiaAOMI 31 BUAKICTIO 10 20 KM/TOA, MO0 OOMEXYEThCS TPAHCIOPTHUM IOTOKOM
mepen  paaiaTopoM BMHUKABCSA JOAATKOBUNM BUCOKONPOAYKTUBHUM  TIiAJIOTOBHMA
tpumBuakicauit Bentwiasitop TURBO 451 N PLUS  moryxkuictio 120 Bt 3
MaKCMMaJIbHOIO MIBUJKICTIO Ha Buxoal 4,5 M/c 1 3a PI3HUX IIBUIKOCTEH
HA0Iraro4yoro TOTOKY TOBITPS 3 JOMNOMOTOI0 YOTHPHUKAHAJIBLHOTO TEPMOMETPA
NKTECH MPR-9815 BumiptoBanuch TeMIepaTypyu B HOTUPHOX TOYKAX Ha BXOJIl 1 HA
BHUXOJIl OXOJIOJKYBIBHOI PIAMHK Ta MOTOKY MOBITPS 3 BHYTPINIHLOI 1 30BHINIHBOT
MOBEPXOHb pajiaTopa , a TAKOXK THCK 1 BUTpaTa OXOJOIKYBaJIbHOI PIAUHU HA BXOI
B pajiaTop.

Taki  gocmimkeHHS OJOKYy  ''pajiaTop-BEHTHIIATOP' CHCTEMH OXOJIOJKEHHS
JIBUTYHA BHYTPIIIHHOI'O 3TOPSHHS [JAIOTh MOMJIMBICTH BUKOPUCTATH OTpUMaH1
EKCIICpUMEHTAIbHI ~ PE3YJIbTaTH ISl TEIUIOBOTO KOHCTPYKTUBHOTO  PO3PaXyHKY
paziaTopa 3 METOIO OIIIHKHM HOro e(eKTUBHOCTI Ha Pi3HUX pexkumax podotu /IB3.

[IpakTuyHa IIHHICTP MPOBEICHUX JOCHIPKEHb MapaMeTpiB  CHUCTEMH
oxonomkenns JIB3 nmondrae mie i y Tomy, 110 MPpU TPUBAJTIIN eKCIUTyaTallli pajiaTopa
Ha HMOro MOBEPXHSAX BIIKIAAAIOTHCS 3a0pyAHEHHS, a 1€ 3HAYHO MOTIPIIYyE TPOIIEC
TeruIonepeaadyi.

Jlnst  BU3HAYEHHsSI  CTymeHs  3a0pyIHEHHS  TpyO4acTO-TUIACTUHYACTOIO
TEINIOOOMIHHUKA 3HAXOAWIW KOE(IIieHT mparne3gaTHOCTI [ 13 CHIBBIIHOILIEHHS,
3aMpONOHOBAHOIO MOJILCKUM HayKoBIIeM Tazeymom Xo0iaepoM:

k
B=-T100%0 .. ..uiuneeneeeeeeeee e (1)
kro
ne Kkr — xoedimieHT Teriomepemavi, PpO3paxOBaHUK HA  OCHOBI

CKCIIEPUMEHTAIbHMX JIAaHUX TEIUIOOOMIHHHUKA Ticis TpuBajioi poootu, Br/(M?-K); Kz
— KoediIieHT TeruIonepenaadi sk YUCTOr0 TEIIOOOMIHHHKA, SIKUHA 3HAXOMHUTHCS 3a
EKCIIEPUMEHTAILHUMU 400 TACMOPTHUMH JIaHUMU TPyO4YacTO-IJIACTUHYACTOTO
TEMI000MIHHUKA.

3anponoHOBaH1 HACTYMHI BapiaHTH MOPIBHSHHS KOEdIII€HTIB TerUionepenayi,
a OTXe 1 TaKi BUCHOBKH TIPH:
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a) B < 65% mnpuitMaeTbcs PilICHHS MMI0J0 HEralHO1 3yNMMHKUA TEII0O0OMIHHOTO
amapara Jisi TPOBEICHHS 3aXO0(1B 10 3a0€3MEeYCHHIO OYUIIEHHS MTOBEPXOHb TUIACTHH
B1J BIJIKJIa/I€Hb;

0) 65% < B < 70% npuiiMaeThCs peKOMEHAIlIS PO HEOOXIMHICTh 3YIMUHKHU
TEMI000MIHHUKA JUTsl OYMINCHHS Bl BIIKJIAJIEHb 3 HOTO TOBEPXHI TEIIO0OMIHY MPpHU
HAaHOMMKYOMY — TMOINEpEeIKyBalbHOMY a00  KamiTalbHOMY PEMOHTI  CHCTEMH
OXOJIOKCHHSI,

B) B > 70% mnpuiimMaeTbCsi pPEKOMEHJAIllA MPO MPOJOBKEHHS IMOAANBIIOT
eKCIUTyaTallii Ter1o00OMIHHUKA.

BucHoBku

PosrnsinyTuii  cmoci®0  JOCHIDKEHHS CHUCTEMHM  OXOJIOJKEHHS  JIBUTYHIB
BHYTPIIIHBOT'O 3TOPSIHHS MOXXHA BUKOPHCTOBYBATH JJII PO3POOKH CHCTEM
OXOJIOJIDKEHHsI aBTOMOOLIIB 1 3a0e3nedeHHsT MiABUIIECHHS TOYHOCTI NPU BHKOHAHHI
TEIJIOBOI0 KOHCTPYKTHUBHOI'O PO3PaxyHKYy pajiaropa aBTOMOOLUIS 3 METOIK OI[IHKH
e(eKTUBHOCTI HOTO POOOTH.

Cnucok BUKOPUCTAHUX JIAKepeJI

1. TonwapoB A. B. IlinBuieHHS TEXHIKO-EKCIUTyaTallliHUX XapaKTEePHUCTUK
aBTOMOOUIS YAOCKOHAJIEHHSM OJIOKY ''pamiaTop-BEHTUIIATOP' CUCTEMHU OXOJIOKECHHS
JIBUTYHA : aBTOped. AUC. HA 3M00YyTTA HAYK. CTYNEHS KaHI. TEXH. HAyK : CIICII.
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MAaTCHTOBJIACHUK XMEJIbHUIIbKUN Hail. YHiBepcurer. — Ne u201911097; 3assi.
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YI]IK 656.07
loT CUCTEMA J1JIs1 MOHITOPHUHI'Y TA AHAJII3Y JAHUX
I'POMAJICBKOI'O TPAHCIIOPTY
3akyruncbkuii I.B, acmipanT
HamonanbHauit aBiamiiHuid yHIBEPCUTET

Abstract

Public transport has a significant role in the economy and modern city
development. Today, public transport systems face many problems which should be
solved, like real-time monitoring, data management, passengers flow optimization,
and road accident prediction.

The Internet of Things (1oT) is a promising technology for the development of
the modern public transport management system. I0T systems combine a wide range
of technologies, such as sensors, edge devices, and cloud computing as well as many
communication infrastructures which can be applied to develop robust and automated
public transport infrastructure. In this study, we propose an architecture for public
transport monitoring and management system. The proposed system can collect, save,
and monitor public transport data, which helps to effectively manage and respond in
time to risks that arise in the transport system.

Keywords: 10T, Public Transport, M2M communication, Data analytics, Intelligent
transport systems, Smart City.
Beryn

3 KO’)KHHM POKOM YHUCENbHICTh MICBKOTO HACEJIEHHS 3pOCTaE, K B YKpaiHI, TaKk
i y BcboMy cBiTi [1], 110 IpH3BOAUTH [0 3HAYHOIO 30LIBIIEHHS TPAHCIIOPTHHX
3aco0iB Ha jgoporax. CTpiMKe 3pOCTaHHS KUIBKOCTI MPUBATHUX TPAHCIIOPTHUX
3aC001B MOPOKYE TPOOJIEMH 3aTOpPiB, MOTIPIIEHHS SKOCTI TMOBITPS, 30LIBIICHHS
kitbkocTi JTII Tomo. SIKicTh TpOMaaChKOro TPAHCIOPTY YACTO 3aliuIlae OakaTH
Kpamioro, 4epe3 NpoOJieMH 3 HEONTHUMAIbHUMH MapHIpyTaMu, HEAOTPUMaHHSIM
rpadiky, Ta  TICPENIOBHEHHSIM  MacaKUpaMud.  BOpOBa/PKEHHS  Cy4acHHX
iHpOpMaILIMHUX TEXHOJOTIH, 30Kpema TexHouorii I[HrepHery pededr [2] Moxke
MO3UTHUBHO BIUIMHYTH Ha PO3BUTOK CHUCTEM I'POMAJICHKOTO TPAHCIOPTY, Ta 3pOOUTH
HOro OUTbII Cy4YaCHUM MPUBAOIUBUM JUIsI MICBKOT'O HACEIEHHS.

Konneniiis intepuery pedeii Oyna 3ampornonoBana Kesinom Amronom y 1999
polli, s onmKucy Mepexi ¢GisudHuX 00’ €KTiB, AKi 3’€aHaHi 3 iHTepHEeTOM [3]. 3 Toro
yacy, (pi3uuHi NPUCTPOT MIJKIIOUEH] A0 IHTEPHETY CTAIM YaCTUHOIO MOBCSIKJIEHHOIO
KUTTSL.

Oco0nMBO NEPCIEKTUBHUM € 3aCTOCYBaHHsSI KoHUernuii [HTepHeTy pedei s
TPAHCIOPTHUX CUCTEM, 30KpEMa CHCTEM IPOMaJICBKOTO TpaHCopTy [4].

CydJacHl TpaHCIOPTHI 3aCO0M OCHAIIEHI TUCSYaMH JATYUKIB, SKi JO3BOJSIOTH
¢dikcyBaTH 1HPOpPMAILIIO NPO NEPEMIIICHHS, TEXHIYHUN CTaH, CIIOKMBAHHS IAJIMBA,
(biKCyBaTH KUIBKICTh MACaXHUPIB Ta BHSIBIATH aHOMAJli B PEKHUMI PEATIbHOTO Yacy.
0T ratdopmu 103BOIISAIOTE OTpUMyBaTH Ta nepenasatu aani B Cloud cucremu, 1o
CBOEIO YEProro J03BOJISIE€ HAJAll aHAII3yBaTH iX, Ta OyJyBaTH NPOrHO3HI MOJENI Ha
ocHOBHI Tak 3BaHoi Big Data.
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AHai3 HaKONMWYEHUX JaHUX MOxe OyTh 3acrocoBanuid [5], [6] s
PO3B’sI3aHHS TaKUX MPOOJIEM SIK:

1. MOHITOPHUHI/BIICTEKYBaHHS TPAHCIIOPTHUX 3aCO0IB.

2. IlporaozyBaHHS MacCaKUPOIMOTOKY.

3. 3menmenns kimpkocti TII.

4. TlporHo3yBaHHs Ta 3aro0iraHHs MOTEHIIMHUX TEXHIYHUX HECTIPABHOCTEH.

Meta Ta 3aBAaHHSA

MeToro 1aHOro JOCHIKEHHS € 00y 10Ba ONTUMAJIBHOI apXITEKTYPH CUCTEMHU
JUIsl 300py Ta aHallizy JaHUX TpoMaachKoro TpaHcnopty. Cucrema Mae OyTH JIETKO
IHTErpOBAaHOIO y B)K€ HAsBHI CHUCTEMH, 1 HE TMOBMHHA MOTpeOyBaTH HOAATKOBOI
1HGpacTpyKTypHu. 3ampoloHOBaHA apXITEKTypa MOBUHHA peai3yBaTH HACTYIHUHN
GbyHKIIOHAT:

1. Hapanns macaxkupam i"dopmallii mpo dYac NpuOyTTS Ta MapuipyTH B

PEXHMMI1 peaIbHOro Yacy.

2. BuacHo momepenuTH BOMIIB PO IMOTCHIINHHO HEOE3MEUHl CHTYyaIii I

YHUKHEHHS aBapiil.
KepyBatu pyxom BiAMOBIAHO A0 JOPOXKHIX a00 MOTOJAHUX YMOB.
MOHITOPUHT KUTBKOCT1 TTaCa)KUPIB.
KonTponbs mBUAKOCTI TpaHCHOPTHOTO 3aco0y, Ta JOTPUMAHHS MpPaBHI
JOPOYKHBOTO PYXY.
6. MOHITOPUHT TEXHIYHOTO CTaHy TPAHCIIOPTHOTO 3aCO0Y.
7. MoxnuBicTh cTOpoHHIX iHTerparii (Hananus myomiaaoro API).
Pe3ybTaTu BUpPilIeHHS] OCHOBHUX 3aB/aHb

B naniif pob0TI 3a1IpOIIOHOBAHO CUCTEMY MOHITOPUHIY Ta YIPABIIIHHS JaHUMHU
rpOMaJICbKOrO TPAHCIOPTY, ska moOyaoBaHa mo kiacuyHiii |0T apxitektypi.
CucreMy MOXHa YMOBHO PO3JUIMTH Ha JIBl YaCTUHU — PI3UUHY, Ta XMapHy. Pi31uHa
gactuHa, 11e 10T mpucTpiii, sSKuil BCTAHOBIIOETHCS B TPAHCIOPTHOMY 3acoli, Ta
BUKOHY€ 3aBIaHHS 300py, Ta mepedadi JaHMX. XMapHa YacTHHA BIIIOBiIae 3a
30€peKEHHsI, arperaiiio Ta aHajli3 HAKOMUYEHUX JaHuX.

BumenaBenena Mojens  J103BoJsie  3i0paTH BeduKi 00’emMu  go0pe
CTPYKTYpPOBaHUX XPOHOJIOTTYHUX JIaHMX, HA OCHOBI SIKWUX BIJOYBA€ThCS HaBYAHHS
MozeNied HEHpOHHUX MEpEeX HJisi TPOrHO3YBaHHS KUIBKOCTI TAacaXWpiB Ha
TPAHCIOPTHUX MApUIPYTax, a TaKOX MOJEIl JJisi TPOrHO3yBaHHS WMOBIPHOCTI
BuHUKHEHHS J{TII. 3acTocyBaHHS HEMPOHHUX MEPEXK € JTOCUTh MOTYKHUM METOIOM
MPOTHO3YBaHHS, SAKUN JO3BOJISE POOWTH TMPOTHO3M HA OCHOBI  CKJIQIHHUX
3aJICKHOCTEH.

[adopmarist 3 GI3UIHUX TPUCTPOIB, MEPENAETHCS B PEKUMI PEATTBHOTO Yacy
4yepe3 CTUIBHUKOBI Mepexi, mo npotokony MTT. Hanami, micis 30epekeHHs JaHuX,
MIKpOCEpBICHA KOMYHIKallisl BIAOYyBaeThcs o nmporokory HTTP.

Cucrtema (Puc. 1) € po3noiieHo00, Ta CKIaIa€ThCA 3 TAKUX MOYJIIB:

1. Vehicle module — mpucrpiii 110 BCTAHOBIIOETHCS OE3MOCEPEIHBO B
TPAaHCIIOPTHOMY 3ac001 Ta 3ailiMaeThCcsi 300pOM Ta Mepenavyero JTaHUX uepes
CTUIbHUKOBY Mepexy. IIpuctpiii € iHTerpoBaHux 3 OOpPTOBUM KOMIT FOTEPOM
TPAHCIIOPTHOTO 3ac00y, BaliIaTOPOM KBHUTKIB, Ta Mae GPS Mmomyb.

ok~
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2. MgTT Broker — 6pokep, mo orpumye mnoimomiieHnst Bix Vehicle modules
(publishers) i1 HampaBise iX 10 KIIIEHTIB, IO IMANACAIUCA HA IIi JaHi
(subscribers).

3. APl Gateway — cepsic, Ha sIKOMY BinOyBaeThCsi 30€peKeHHs, Ta JOCTYI O
30epexxernnx nanux. APl Gateway e ocHoBHUM iHTepdercoM, KUl Hagae
JOCTYII 710 30epeKEeHUX JaHUX, aHAJIITHKH, Ta PE3yJbTaTiB MPOrHO3YBAaHHS Ha
OCHOBI HelpoHHUX Mepex. Takox cepBic Hamae Public APl mist croponHix
IHTEerpaliu.

4. ML (Machine learning) Service — cepsic, st moOymoBU Mojenell HeHPOHHUX

MepeX, Ha OCHOB1 30€pEKEeHUX JTaHUX.

Analytics Service — cepBic 1l MOOYA0BH aHATITHKH JTaHUX.

6. Management Dashboard — manens ympaBiiHHA, Ta Bi3yamizamii JaHHX.
Jl03BOJIsIE B peasibHOMY 4Yaci BiJICTEXKYBaTH MiclienepeOyBaHHs TPaAaHCTIOPTHHUX
3ac001B, KUTBKICTh TTAaCAXHUPIiB, TEXHIYHUHN CTaH, Ta iH..

o

MQOTT Broker
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Pucynok 1 3arajnbHa cTpyKTYypa CHCTEMH

Jlnst  BHOpOBAQJKEHHST  BUIIEHABEIEHOI CHUCTEMH, HEOOXITHO MPOBECTH
1000JIaIHAHHS TPAHCIIOPTHHUX 3aco0iB creniansHuMu Moxyisimu (Vehicle module),
K1 CBOEIO YEProrw OyayTh IHTETPOBaHI 3 OOPTOBMM KOMIT IOTEPOM Ta BaJliIaTOPOM
KBUTKIB.

Posropranns cepBepHOi IHPPACTPYKTYypH € HIBUIKHM, Ta PEai3OBYETHCA 3a
JI0ITOMOT 010 Takux cucteM sk Terraform a6o CloudFormation.

BucHoBku

1. 3anponoHoBaHa apxiTEKTypa J03BOJIAE IIBUIKO peani3yBaTh e(peKTUBHUMN
301p, MOHITOPUHI' Ta aHali3 JAaHUX, II0 T'€HEPYIOTbCSd B CHCTEMAaX I'POMaJCHKOIO
TPAHCIIOPTY.
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2. BopoBajkeHHST Takoi CHCTEMH J03BOJUTH aIMIHICTpaIlii TpOMaJIChKOTo
TPAHCIIOPTY BIJICTEXKYBaTH, a OTXKE 1 BYACHO pearyBaTW Ha MOTEHIIIHHI TpoOiIemMH,
TaKl K TepeBaHTaXEH] MaCAKUPOIIOTOKH, aBapiiiHI CUTYyaIlii, TpoOJIeMH 3 TEXHIYHUM
CTAaHOM TPAHCIOPTHUX CHCTEM TOIIO. TakoX 3 SBISIETHCS MOMJIMBICTH HaJaHHS
nacaxupaMm iH(opmalli mpo dYac mpUOYTTS Ta 3aBAaHTAXKEHICTh TPAHCIIOPTHOTO
3ac00y B peXHUMI peasbHOro 4acy, 110 A03BOJUTH iM TOYHIIIE TUIAHYBAaTH CBIN 4ac, a
OT)K€ 3pOOUTH TPOMAJICHKUI TPAHCTIOPT OUTBIIT IPUBAOINBHM.

3. Hnsa mepemaui iHdopmalii cucTeMa BHUKOPHUCTOBYE 3arajibHOJIOCTYITHI
CTUIbHUKOBI MEpEXi, M0 JO3BOJSE JIEKO I1HTErpyBaTW il y BXE HasBHY
1HGPaACTPYKTYpy MicTa.
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YK 629.113
JIO BUBHAYEHHSI NEPEJATOYHUX BIJIHOIIEHb TPAHCMICII ITPH
MOJIEPHI3AIIII TP
Caxwno B.IL., 1.1.H., npogecop, Auxux O.B., acnmipant
HamionansHuit TpaHCIOPTHUI YHIBEPCUTET

Buytpimni Biiickka MBC VYkpainu ykomiuiekToBani nepeBaxkHo bTP-60 ta
BTP-70. 3a3naueni 3pa3ku Oynu po3poOsieHi Ta MPUKHATI Ha 030poeHHs y 1960 Ta
1970 pp. BianoBigHo. Tomy mpu po3poOili HOBOI TEXHIKH, a TAKOX MOJEpHI3aIli
ICHYIO4Oi OJTHUM 13 OCHOBHHMX MHUTaHb € BUOIP CHJIOBOI YCTAHOBKH 1 pOOOTH Y IIbOMY
HAIPSIMKY CJIiJT BBAXKATH aKTyaJIbHAMH.

BurorosneHnns Ta MmoaepHizamis cremanbHoi KomicHoi TexHiku (CKT) moBuHHI
NPOBOJUTHUCS 3 JOJCP>KaHHSM 3aTBEP/KEHUX BHUMOI, 30KpeMa, MaKCHMaJbHOI
MIBUJAKOCTI PyXy M0 moce — He MeHie 85-100 km/ron, MakCUMaabHOTO TUHAMIYHOTO
dakTopa Ha HWKYIHN Tepeaadi y KopoOIli rmepeaad 1 po3/iaBalibHii KOpOOIll HE MEHIIIE
0,7-0,9, BHeBHEHOro MOAOJAHHS TPYAHONPOXIAHUX TIISHOK MICIIEBOCTI, MOOJaHHS
KPYTHX ITiTHOMIB JI0 35 oo [1].

[Tepeniueni BUMOrY MOBMHHI BUKOHYBATUCS K MPU MOJEpHI3aIlli crieniabHOT
KOJICHOI TEXHIKM, TaK 1 Mpu ii nepeoOsanHaHHl. MojepHizalis BKIIOYA€E 3aMiHY
CUCTEMH JBUTYH-TPAHCMICISI ICHYIOUOI MOjeNll Ha OUIbII Cy4YacHY 1 MPOTPECHBHY.
[lepeoOnaaHaHHsT CTOCYEThCA JUIIE 3aMiHM JABUTYHIB abo TpaHcwmicii. [lpu
nepeoOnamanai CKT 3amiHl miansaraioTh, SK MPaBWIO, TUTBKH JBUTYHH 0a30BO1
MAalIuHU, Ha IBUTYHU OJJTHAKOBOI MOTY>KHOCTI.

B po6orti po3risiHyTi Bapiantu mozepHizaiii bTP-70 mnuisxom BCTaHOBIICHHS
Ha II1aci bOr0 aBTOMOO1IS 3aMicTh ABOX ABHryHiB 3M3-4905 nsox apuryHniB General
Motors motyxHicTio 103 kBt, abo aBox BuryHisl10,4 kBt, abo nBoX IBUTYHIB
J245.30E2 mnoryxnictio 115 xBt, a6o ABOX ABUryHIB pi3HOI MOTYXHOCTI —
notyxHicTe ocHoBHoro asuryna DEUTZ TCD 2013 L4 4V 161 kBt 1 noTyxHicTb
nogatkoBoro asuryna DEUTZ D 914L3 43 kBt. B ocHOBY MOpiBHSUIBHOTO aHAII3Y
MOKJIaJICHO OCHOBHI TMOKAa3HUKH TATOBO-IIBUAKICHUX BJIACTMBOCTEH, IO OTPHUMaHI
IUISIXOM PO3B’A3KY IU(EpPEeHLIaTbHOTO PIBHSAHHSA PYXY, BUXIIHUMH JAHUMU IS
SAKOTO CIYT'YIOTh MacoOBI Ta TEOMETPHYHI TapaMeTpyd aBTOMOOUISI Ta yMOBH
excruryaraiiii. Bubip kpaiioro BapiaHTy BUKOHAHO Ha OCHOB1 IMOPIBHSHHS KOXXHOTO
MOKA3HUKA TATOBO-IIBHUIKICHUX BIACTUBOCTEH 3 €TAJIOHOM, y SKOCTI SIKOTO MPUNHSATO
Kpalvii MOKa3HUK 13 YCIX MOXJIMBUX BaplaHTiB. 3a pe3yiabTaTaMu pPO3paxyHKiB
BCTAHOBJICHO, IO KpaIlli MOKa3HUKU TATOBO-IIBHIKICHUX BJIIACTUBOCTEH JTOCSATAIOTHCS
npu yctaHoBii Ha BTP-70 omnoro asuryna DEUTZ . Tlpu mpomy mokazaHo, 10 IpH
mozaepHizamii BTP-70 musixom 3aminu  Box OeH3uHOBHX ABUryHIB I'A3 4905 Ha
oauH nu3ens TCD 2013 L64V Truck 3 pi3HMMH IIBUAKICHUMH J1alla30HaAMU, 3aMiHI
MIJJIATae 1 TPaHCMICisS aBTOMOOLISA, IO BKIIIOYA€E KOPOOKY Iepenad, po3/laBaibHY
KOpPOOKY 1 TOJIOBHY Mepeiauy.

OnTuManbH1 epeaTOuHI BiTHOIICHHS TPAHCMICIT BU3HAYAIOTHCS SIK YMOBaMH
eKCILTyaTallii aBTOMOO1JIA, TaK 1 MOKAa3HUKAMHU TATOBO-IIBUIKICHUX BJIACTHUBOCTEH.
Jllana3oH neperaToyHuX BIAHOUIEHb TPAaHCMICIi aBTOMOOUIS BU3HAYAETHCA HOrO
MIHIMAQJIbHUM 1 MaKCUMaJbHHM TMEpPEJaTOYHUM BIJHOIICHHAM. MiHIMalbHE
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NepeaToyHe BIJHOIICHHS TPAHCMICIi BHU3HAYEHO BIJMOBIIHO 332 YMOBH PYyXy 3
MaKCHUMaJIbHOIO MBHIKICTIO. [Ipy MbOMy BpaxoBaHO, IO MaKCHMajbHA IIBUAKICTH
PYXy aBTOMOOLIS JJIsl aBTOMOOUTIB 3 TU3EJIEM JO0CITAEThCS TIPU pyci aBTOMOOLIS Ha
MIPUCKOPIOIOYIN Tepenayl B KopoOui mnepenad. Ha oOcHOB1I aHamizy KOHCTPYKLIN
TPAHCMICIA Cy4YacHHX aBTOMOOUIIB JAaHOTO KJAcy 3 JIM3EJIeM BCTaHOBJICHO, IO
NepeaToyHe BiIHOUIEHHS MPUCKOPIOIYOI niepenadyl JiexuTs B Mexax 0,73...0,75. B
pO3paxyHKax MOPUUHATO Uyyp=0,73. 3a LbI9b YMOBU HEPENAaTOYHE BbIIHOIICHHS]
rOJIOBHOB MEpeaubl CKiayio 5,476.

MakcumalibHe NepeaaToyHe BIAHOIIEHHS TPAHCMICIi BU3HAYAETHCSA 32 YMOBH
MOJI0JIAaHHST aBTOMOO1IEM MaKCHMaJlbHOT'O OMOPYy JOPOTH |/, a IS CIeliaJbHUX
aBTOMOOUTIB — MaKCUMAJIBHOTO MiIHOMY. 3TiIHO TEXHIYHUX BUMOT [1] BenmuunHa
MaKCUMaJIbHOT'O TIIHOMY CKJIaJae 30%. 3a i€l YMOBM MaKCUMaJbHE TEpelIaTouHe
BIJHOIIEHHs TpaHcMicii cknano U =26,665.

OkpiM MOJ0JIaHHA MaKCHUMAJIbHOI'O MiJAMOMY CHCTEMa JIBUTYH-TPaHCMiCis
MOBHHHA 3a0€3MEUYUTH MOXKIIUBICTh PyXy aBTOMOOLIS B CKIAHUX JOPOXKHIX YMOBAX,
VI pyXy B SIKUX MaKCUMaJbHUW JHUHAMIYHUK (aKkTOp Ha HUXKYIH mepedadi y
KOpoOIIl mepenad Ta po3aaBalibHiN KOpoOIll MOBHMHEH OyTH B Mexax D,,,=0,7-0,9
[1]. IIpu mpomy npu Dpnax=0,9 mepenaroune BiAHOIIEHHS TpaHCMICIi cknano U ' =
44,50.

Bignomenns nepenarouHux BigHomeHb U' 1 U BH3HAYMTH CO0OIO

nepenaToyHe BiAHOWEHHs HuxK4oi ctyneHi PK, Too6To
u,,==1,669

[Tepenaroune BigHOmEeHHs Buoi cTyneni PK mpuitmemo pisaum 1,0.

[Tpun BuOOpP1 THUIy KOpOOKM Mepenad Ciiji BpaxyBaTH TaKOXK BUMOTY IIOJO
MIHIMAJTbHOI CTIAKOI IMIBHIKOCTI PyXy, Sika He MoBHHHAa OyTu Oimbmoro 3a 2,0-3,0
Km/Tof. 3a 1€l yMOBU (Vpin=3,0 KM/T0j) BHU3HAYMMO TMEPEeIaTOYHE BiJIHOIICHHS
Mepioi nepeAadi B KopoOLl Mepegad Hpu pycl aBTOMOOUIS Ha 3HMKYBaJIbHIN
nepenadl B po3jaBalibHii kopooui. Otpumaemo U, ==7,52. JIis MalluH JaHOTO KJIacy

3a MeXaHIYHOi TpaHcMicii KOpOOKH mepenad BUKOHYIOTh, SIK MPAaBHIIO, I SITH- Ta
mecTucTyrneHeBuMu. [lpuilMemMo 10 noJanbIIMX PO3PaXyHKIB IIECTUCTYIIEHEBY
KOpOOKY Iepeaay 3 MIOCTOK MPUCKOPIOIOYOIO0 Mepeaadeto, NepeaTouHe BIAHOMIEHHS
K01 BU3HA4YEHO panimie 1 ckiano 0,73.

CporogHi icHye 0arato MeTO[IB 1 METOAMK PO3PaXyHKYy POy MepeaaTodyHuX
YHCes MEXaHIYHOI CTYMIHYacTOi TpaHcMicii aBToMoOuTs. [lami po3riasHeMo AeKiTbKa
OCHOBHUX.

VY po06oTi [2] po3rasiHyTI pi3HI 3aKOHU 1 METOJIMKH BU3HAYEHHS MEpeaaTOUHUX
BIJIHOIICHb TpaHCMICIi aBTOMOOLISA. Y METO/l PO3PaxyHKY MepeAaTOYHUX YHCEN 3a
3aKOHOM F'€OMETPUYHOI NPOrpecii € MPUMYLIEHHs, 1[0 HIBUIKICTb aBTOMOOLIS 32 yac
MEepEeMUKaHHS Tepefad He 3MEHINYEThCS. B peaqbHOCTI MBHIKICTH JIFOOOTO
TPAHCIIOPTHOTO 3aco0y 3MEHLIYETbCA IPU NEpPEMHMKaHHI BHACIIIOK Jii OMOpYy
noBITps. Lle 1 cayKUTh NPUYNHOIO HEBUCOKOI pO301KHOCT1 Y YUCIOBOMY €KBIBAJICHTI
Ha TPaKTHUIl TEPEeJaTOYHUX YHUCENT Ha BHUCOKHMX CTYNEHSX. 3aKOH “apudMeTHUHM
psan’ i BU3HAYEHHS NEPEeIaTOYHMX YHUCEN CaMUi MPOCTUM Yy pO3paxyHKy, aie
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JaHUH METOJ| HE OJiepKaB TOMIMPEHHS, TOMY IO Ma€ Majly IIUIBHICTh PSIY BiJ
BUIIUX CTYTCHIB IO HIDKUMX. ["apMOHINHUHN psijl, HABITAKW, MA€ BUCOKY IIIJIHHICTh HA
BUIIUX Tepefavyax, a Ha HUKYMX Mally, 110 B yMOBaX 1HTEHCHUBHOT'O MICBKOT'O PyXYy
MOXX€ MPUBECTH 0 HU3BKHUX SKOCTEH pO3raHsHHA aBTOMOOUIA. JIuHaAMIUHMI psij
MepeaTOYHNX YHCEeNT TpaHCMICii aBTOMOOUIS Tmependadyae JOCHIDKCHHS Ha
eKCTpeMyM (YHKINT 3arajJbHOTO 4acy pO3TroHYy. Po3rismyBaHWid METOJ JTO3BOJISIE
3HAWTH TepeaTOYHI BIIHOIIEHHS TpaHCMICIi, fKi 3a0e3MedyloTh aBTOMOOLTIO
HallKpanl 3HauyeHHA NPUMOMHUCTOCTI, aje NaJIUBHI BUTpPATH TMpPHU EKCIUTyaTallii
aBTOMOOLIIB 3 TAKUMU KOpOOKaMmu Iepeaayd ayxke 1 Jy>Ke BUCOKI. Y Il ke poOoTi
HaBeeHO (YHKINIO JJIi BU3HAYEHHS MEpPEAaTOYHUX YHCENl TPAHCMICIi 3a YMOBU
MIHIMAJIBHOI BUTPATHU MaJiMBa, a TaKOX MOKa3aHO OOIPYHTYBaHHS 3aKOHOMIPHOCTI
MOOYIOBH sy TMEPEIaTOYHUX YUCEN MIJITXOM aHAJIOT1 3 171eaIbHOI0 TPAHCMICIEIO 3a
YMOBH, 110 MOTYXKHICTh JIBUTYHA B MPOIECI PyXy aBTOMOOLIS MPU 3MiHI MIBUIKOCTI
aBTOMOOLJIS Yepe3 3MiHY OMOPY PYXY 3aJTHUIIAETHCS CTAJIOIO.

Ha ocHOB1 MOpiBHSIBHOT OIIHKYU TITOBO-MBHUAKICHUX BiactuBocteir BTP-70 3
KOpoOKaMH mepejiad, nepeaaTouHi BiIHOIMIEHHS sIKUX BUOpaHi 3a pi3HUMU 3aKOHAMH 1
METOIMKaMH, BCTAHOBJICHO, 110 KPAIIUM 3aKOHOM € 3aKOH T€OMETPUIHOI Iporpecii 3
KOPEKILI€I0 MEepelaTouHOro BITHOIICHHS TPEThOi 1 YETBEPTOi mepenayi. Y TakoMy
BUIIAJIKy CyMapHHA MHUTOMUN TTOKAa3HUK TATOBO-IIBHJKICHUX BIIACTUBOCTEH MOXKE
Oytu 30u1bIIeHNM 13 7,731 1o 8,183.
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YK 656.13: 681.5
MATEMATHUYHI METO/IU PIINEHHS 3AJTAUI MAPIIPYTHU3 AL
JAPIBHOITAPTIOHHUX NEPEBE3EHDb
Txopyk €.1., K.T.H., TOLEHT
HamionanbHul yHIBEpCUTET BOJIHOT'O TOCIIOAAPCTBA Ta IPUPOAOKOPHUCTYBAHHS

Ha cporoguimHiii AeHb aKTyaJIbHUM 3aJHIIAETHCS MUTAHHS MapHIpyTH3aI|l
NepeBE3EHH BaHTaXiB. bBUIBIIICTD TEPEBI3HUKIB HE MAalOTh  BIJAMOBIIHOTO
MIPOrpPaMHOro 3a0e3nedyeHHs A MIITPUMKH BHCOKOI €(EeKTHBHOCTI NMEPEBE3EHb Ta
BUKOPUCTOBYIOTh E€BPUCTHYHI METOAH, a00 KOPUCTYIOThCS BXKE ' HaKaTaHUMU
Mapuipyramu. BrpoBajkeHHS MaTeMaTUYHUX METOMIB JUIsl BUPINIEHHSA 3ajaadi
MapmipyTu3anii JpiOHOMapTIOHHUX TIEePEBE3CHb JO03BOJISAE IMIJBUIIUTA HAYKOBUN
pPIBEHh EKOHOMIUHHMX PIIIEHb 1 3a0€3MEUUTH CKOPOUCHHSI TPAHCTIOPTHUX BUTPAT.

Jlo 1piOHONApPTIOHHUX BITHOCATHCS EPEBE3CHHS MApPTId  BaHTaXIB, PO3MIP
SKUX MEHIIE BaHTAXKOIMITAOMHOCTI HalOUIbIl e()EeKTUBHUX TPAHCIOPTHUX 3ac00iB,
0 JOMYCKAaIOThCS TPAaHUYHUMU OCHOBUMH HABaHTAXEHHAMH 1 TabapUTHUMHU
po3MipaMu.

Oco6aMBOCTI APIOHOMAPTIOHHUX TTEPEBE3CHb:

— HErnoCTiHe 3a0e3MeYeHHs] MOBHOTO 3aBAHTAXEHHS aBTOTPAHCIOPTHOTO
3aco0y (AT3) Ha MapuipyTi;

— NiABUIIEHHS Tapu]iB NEpEeBI3SHUKAMU Yepe3 HenoBHE 3aBaHTakeHHd AT3;

— K MPaBUJIO, HEBEJHKI BIACTaHI MK OJEp’KyBayaMy Ta HEBEIHMKA JIOBXKHHA
BCHOT'O MapIIpyTy;

— HEOOXIAHICTh MIJIBUILEHOI YBAaru NpaliBHUKIB IPU KOMIUIEKTYBaHHI MapTIH,
TPYAOMICTKICTh HABAaHTAXXYBAJIbHO-PO3BAHTAKYBAIBHUX POOIT.

[{i 0co0JMBOCTI 3yMOBIIOIOTH BHCOKY COOIBapTICTh JIPIOHOMAPTIOHHUX
nepeBe3eHb. PeanbHi ymMOBHM IuiaHyBaHHS poOotu AT3 momisraioTb B TOMY, IIO €
MOXJIMBICTh Yy BUOOpi MapuipyTiB pyxy AT3, ase He y BuUOOpPi THIy aBTOMOOLIIB.
OTxe, 0JiHa 3 OCHOBHHX 3a/1a4, SIKy OTPIOHO BUPIMINUTH JJIs1 3HUKEHHST cO01BapTOCTI
npiOHOMApTIOHHUX MepeBe3eHb, — 3aaaua mapmpyruzaiii (Vehicle Routing Problem,
VRP). 3amauy wmapumpytuzanii MokHa CcGHOPMYIIOBATH HACTYHHUM YUHOM:
HeoOxiqHO 3amanuM mapkoM AT3 HaiOiIbIl €(pEeKTUBHO TOCTAaBUTH BaHTaX Bijl
BIMIPABHUKA JI0 OJEPXKYBadiB 3 ypaxyBaHHSM OOMEXKEHOro dacy poOoTu
aBTOMOOLJIIB, IX BAaHTAXOMIJHOMHOCTI Ta IIBUIKOCTI.

JIoLIbHOMY CKOPOYEHHIO OOCSTIB TPaHCHOPTHOI pPOOOTH, MIABUIICHHIO
e(peKTUBHOCTI BUKOPUCTAHHS MOTYKHOCTEH CpUs€e pallloHaNi3alis CXeM IepeBe3eHb
npoayKiii. BuximHuMy maHuMu 1)1 BUPIMICHHS €T 3a/1a4l € 00CsITu BUPOOHUIITBA
Ta CTMOXKUBAHHS MPOYKIIi1, MOXKIJIMBI CIIOCOOM Ta MApUIPYTH ii TOCTABKHU 1 BIJMOBIIH1
iM BUTpaTH HA TPAHCIIOPTYBAHHS. Y pe3ylbTaTi BUZHAYAETHCA CXEMa ONTUMAaIBHOTO
3aKpIIJICHHS CIOXKHMBAYiB 3a IOCTadaJlbHUKAMH, TIPU SKIA TMOTpeOW CIOKUBAYiB
OyayTh TIOBHICTIO 3aJ0BOJIEHI 3 MIHIMaJbHUMU CYMapHUMHU BUTpaTamMu Ha
nepeBe3eHHs. B nmaHoMmy BuUManky eQeKTUBHICTH 3a0€3MEUyeThCsl MEepEeMIillleHHIM
aBTOMOOLIIS IO HAMKOPOTIIMX MaplIpyTax.

Otxe, pilleHHs 3aJadl MapmpyTu3anii 3ade3nedye MIHIMAJIbHI TPaHCIOPTHI
BUTPATH 32 MiHIMI3allii 3arajibHOT IPOTSHYKHOCTI MapIIPYTiB.
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OCHOBHI MeETOJAM pIUIEHHS 3ajadl MaplipyTh3alli A JApIOHOMAPTIOHHUX
MEePEBE3CHb 3rPYINOBaHI Ta MpeACTaBIIeHI B Ta0mui 1.

Uucno MaTeMaTHYHUX METOIIB, 1[0 BUKOPUCTOBYIOTHCS JUIsl BUPIIICHHS 3a/1a4l
MapuIpyTH3aLii, MOCTIHO 301IBIIYETHCS.

3anmaua mapmpytusaiii — 1ie NP-moBHa 3amaya. [ Toro, mo6 3HaiTH ii TouHe
pIlIEHHS, 10BEEThCA IepedpaTy BCl MOXKJIMBI PIlIEHHS Ta BUOpaTH HaWKpalle 3 HUX.
Ile o3Hayae, 110 Yac BUPIIIEHHS TaKoi 3a7a4l 3pOCTA€E 32 €KCIIOHECHTOO 3aJICKHO Bij
KUIBKOCT1 Oflep)KyBadiB BaHTax<y. Ha manuit yac Bijjomi MeToau, 110 3a0e3meuyroTh
TOYHE PO3B'SA3aHHS 3a/ayl MapHIpyTH3allii, MOKHa 3aCTOCOBYBATH ISl PO3B'S3aHHS
3aJ1a4 HEBEJIHMKOI po3MipHOCTI. Lle € OCHOBOIO 1711 3aCTOCYBaHHS €BPUCTUYHHUX YU
HAOJMKEHUX aJITOPUTMIB PO3B'SI3aHHS 3aJadl MaplHIpyTH3allii, METOAIB JIOKAJIbHOI
ONTHUMI3allii, METOJIB BHUIIAJIKOBOTO TIOIIYKY, TeOpii PO3KIaIiB, IMITAI[IHHOTO
MO/IETTIOBAHHSI.

Tadommusas 1 OcHoBHI MeToaWm PpilleHHA 3aJa4i  MapmpyTu3amii
APiOHONAPTIOHHMX NEpPeBe3eHb

Meton \ ABTOp
Metonu, 1110 3a0€31e4y0Th OTPUMaHHSI ONTUMAJIBHOTO PIIIEHHS
I. JIlunamigHe mporpaMyBaHHs P. bennman, M. Xenn, P. Kapn
I1. [inouyuncenpHe miniiHe | C. Mimnep, A. Takkep, P. 3emuin
IPOrpamMyBaHHS
ITI. Merop "rutok 1 Mex" Jx. Jlittin, K. Mypti, ®@. lanipo
Metoau, 1110 3a6€31euyoTh OTPUMaHHS HAOJIMKEHOT O PIIlICHHS
[. Meroau noKaabpHOI OIITUMI3aIl]
1. AnropuTm iHBEpCi G. Groes
II. Meroau BUIIaIKOBOI'O MOLIYKY
1. MikpopailoHyBaHHS KJTI€EHTIB b.B. Cemenon
2. CutyaliiiHe 1jiaHyBaHHs A. Yammii, b. Pubak
II1. EBpuctuuni MmeToau
1. Meron Kinapka — Paiita I'. Knapk, JIx. Pait
2. Meron cyMmyBaHHS 11O CTOBIISX A.lL. Bopkyt
3. Bubip no nHalikopotmriii 3B's3yrouiii | A.l. Bopkyt
Mepexi B. Gillet, L. Miller
4. Metox "Mitian" A. Pen, A. Xomninei
5. Meron Pena — Xomniges
IV. Teopis po3kinanis JI.M. Opios
V. ImiTamniiiie MoOI€eM0OBaHH JLb. Muporia, A.I'. Tompain, Bb.IL
besenp

3ajaya 3HAXO)KEHHS pALlOHAJIBHOTO MAapLIPYTy pPO3BE3CHHS BaHTaXIB
0a3yeTbcsl HAa KJIACHYHIM MaTEMaTUYHIN 3aJadl BUZHAYEHHS KUIbLIEBOIO MapUIpyTy,
SKUM TPOXOAMTH Yepe3 JEeKUIbKa IYHKTIB HpPH YMOBI, IO KOXHUH ITyHKT
BIJIBIIYETHCS TUIBKK OJIMH pa3 1 KIHIEBUU MYHKT chiBnagae 13 noyaTkoBuM ('"'3agada
npo komiBosikepa'). Ilim onmTuManmbHUM pPO3YMIIOTH MapHIPYT, Ha SKOMY, B
3QJIGKHOCT1 Bl TOCTaBJEHOI 3aj/1adi, 3a0e3MeuyeThCs MIHIMAJIBHUN Yac JOCTABKH
BaHTaXXy, MiHIMaJbHa cOOIBapTICTh MepeBe3eHb a00 MiHIManbHI BUTpaTu. L{g 3agaua
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BUPIIIYETHCS MPU TUIaHYBaHHI M€PEBE3€Hb BAaHTAX1B TOPTiBJl, a caMe MPOMHUCIOBUX
TOBapiB, MOMITOBMX BAHTAXIB Ta BAHTAX1B KOMYHAJILHOTO TOCIIO/IaPCTBA.

[Ipu Benukii KUTBKOCTI MYHKTIB 3aBO3y BaHTaXy BHPIIIUTH TaKy 3aJady
IIPOCTUM MiAOOPOM BaplaHTIB MapUIPYTiB HEMOXKJIMBO, TOMY LIO ISl N-KUIBKOCTI
MyHKTIB 3aBO3Y MOKJIMBICTH Pi3HUX BaplaHTIB MapmIpyTiB ckianae N!, a oaep>kaHHs
ONTUMAJILHOT'O Bapi1aHTy TrapaHTYEThCS TUILKH MPU MOPIBHSAHI YCIX MOXJIUBUX. TOMYy,
HA JAaHWA 4Yac, BUKOPUCTOBYIOTHCS JEKIIbKAa ICHYIOUMX METOJIB CKJIaJlaHHS
pallioHaJIbLHUX PO3BI3HUX MApIIPYTIB, a CaMe;

- BUO1p pO3BI3HUX MapUIPYTiB 332 HAUKOPOTILIOIO 3B'A3yr0400 Mepexero (H3M)
1 3 TMOJaJbIIUM YTOYHEHHSIM TIOPANKY 00'131y MYHKTIB Ha HHUX METOJOM
MiJICYMOBYBAHHS TIO0 CTOBITYMKAX;

- meron Kmapka-Paiita, sskuii 103BOJIsIE BUSHAYHMTH PaIllOHAIBHUN PO3BI3HUMN
MapupyT 1 3 yHOPSAKOBAHMMH IYHKTaMU 3aBO3y Ha HbOMY, a TaKOX KUIbKICTb
PYXOMOTO  CKIaAy JJIsi BHUKOHAaHHS  TEpPEBE3€Hb  BAHTAXIB Ta  HOrO
BAHTaKOMI1IMOMHICTB;

- 1HIL1 €BPUCTUYHI METOIU

Haii6inpm BukoprcToByBaHuM 1 eekTUBHUM € Metof Kiapka — Paiita.

Meron Kiapka-Paiita BiIHOCHTBCS 10 4YHCIa HAOJMIKEHUX, ITEpaIliiHUX
METO/I1B 1 IPU3HAYAETHCS 1JI1 KOMII'IOTEPHOIrO PIIIEHHS 3a/1a4l PO3BE3EHHS BAHTaXIB.
[ToxuOka pimenHs He nepeBepiiye B cepenHboMy 5-10%. 'omoBHOIO mepeBaroro
BUKOPUCTAaHHS LOI'O METOAY € MPOCTOTAa, HAAIMHICTH 1 THYYKICTb, IO J03BOJISIE
BPaxOBYBATH IIJIUHN PSAJl TOAATKOBUX (PAKTOpPiB, IO BIUIMBAIOTH HA KIHIIEBE PIlICHHS
3agadi. OcHoBHa i1es Merony Kitapka - Paiita (BiH e €KOHOMI3YHOYHH METOI, BiH
K€ METoJ ' (PYHKII BUTOJAU') TMOJSAra€ B IEPETBOPEHHI IMOYATKOBOI CHUCTEMHU
MapuIpyTiB TaKUM YHUHOM, II00 KOXKHE OKpeMe MEePEeTBOPEHHS [aBaji0 HaWOUIbIIE
MOKpAICHHS.

Bupimenns 3amadi mMapmpyTusaimii TapTIOHHUX TEPEBE3CHb 3a JOMOMOTO0
metony Knapka - Paiita Ta moOyoBa moyaTKOBOTO IUIaHY MPOI3[y Ta BHUTPAIIiB
MOYMHAETHCS 3 ~ MPUNYHIECHHS, 10  TEPEeBE3e€HHS  BaHTAXy  KOXXKHOMY
BaHTAXKOOJIEPKyBauy 3/IIHCHIOIOTHCS HAa MasiTHUKOBHUX MapiipyTax. [lepenbavaersbes,
0 Ha KOXHOMY 3 LHMX MaplIpyTiB BUKOPHUCTOBYETHCS ABTOMOOLIb MIHIMAJIbHOI
BaHTKOMIAHOMHOCTI. BHACTIIOK MepeTBOPEHb pajiaibHI MApUIPYTH TPYIYIOTHCS B
KUTbIeBl (auB. puc. 1).

CnoxuBay i Cno>usadu i

[TocrayanpHuk O [TocTayansHuK 0

A 4

CroxuBad | CnoxwuBad |

Pucynok 1 PagiajbHi Ta KiIbIIeBUH MAPIIPYTH
VY nepuioMy BUNAAKY 3arajibHUM MPOOIr CTAaHOBUTUME:

L, =2(l +15;) 1)
VY apyroMmy BUIAIKY 3arajibHUIN MPOOIT CTAHOBUTHME:
L, =l +1; +1o; (2)

Exonowmis (GyHKIIS BUTOJM) IPU 3aCTOCYBAHHI KUJILIEBOIO MApIIPYTYy 3aMICTh
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JIBOX paJilaJIbHUX CKJIaje:
f(ilj):Ll_L2=|0i+|Oj_|ij (3)

ANTOpUTM BUpILIEHHS 3a]a4l pO3BE3E€HHS JIPIOHOMAPTIOHHUX BaHTAXIB: MAEMO
n oxepkyBauiB. CkiiagaeMo cuctemy i3 N pagiansaux MapmpyTie {0, i, 0}, e 1 = (1,
2, 3, 4, ..., n). Cucrema pamiaIbHUX MapHIPYTIB 3aJ0BOJILHSIE YMOBHU 3aBJIaHHSI
PO3BE3€HHS, aj€ MICTUTh BEIUKY KUIBKICTh pajiadbHUX MapuipyTiB. Lo cucremy
MEPETBOPIOEMO, TIOCTYMOBO TMOEAHYIOUM MapHIpyTH (MIEPETBOPIOIOYN pajliaibHI
MapIIpyTH Ha KuiblieBl). MapmipyTu 00'eAHYyeMO 3 ypaxyBaHHSIM 3Ha4€Hb (PYHKIIi
BUTOJIU, IPArHY4YH MaKCUMaJIbHO CKOPOTUTH JIOBKUHY MapIIPYTiB.
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YK 629.113
MAHEBPEHICTDb TPHJIAHKOBOI'O ITPUYIITHOI'O ABTOBYCHOI'O
MOI3 1A
Caxwuo B.I1., a1.T.H., npo¢., IloasikoB B.M., k.T.H., 10o1., Pa3ooitnikos O.0.,
K.T.H., aCHCTEHT
HamionansHuil TpaHCIOPTHUM YHIBEPCUTET

Abstract

The maneuverability of a three-link trailer train consisting of three buses of the
same type is considered. It is shown that the maneuverability indicators of the bus
train, such as the displacement of the trajectories of the second and third bus and the
overall traffic lane, correspond to regulatory documents regarding maneuverability.
Keywords: bus train, trajectory, folding angle, equation of motion, maneuverability.

Beryn

CydJacHHil PO3BUTOK TPOMAJCHKOTO 1 BAHTAXHOT'O TPAHCIOPTY BeAE 0
30UTbLIEHHS! TOMUTY TPAHCHMOPTHUX 3aCO01B BEJIMKUX MICT 1 MICBKMX aBTOOYyciB, L4
TEHJICHI[II OOTPYHTOBYE apryMEHTH €KOHOMIi eHeprii Ta 3HIWKEHHS pPIBHA
3a0py/HEHHS HABKOJHUIIHBOI'O CEPEJIOBHINA, OOYMOBIECHOIO OOMEKEHICTIO KIJIBKOCTI
TPAHCIIOPTHUX 3ac001B 1 BOJIIB, HEOOXITHUX JJISI MEPEBE3CHHSI BEJIMKOI KUJIBKOCT1
BaHTaXIB 1 JIOJeH. SIK CIIICTBO, BUPOOHUKM BAHTAXKIBOK Ta MICBKUX aBTOOYCIB Y
TENepilHiil Yac MPOEKTYIOTh KOHCTPYKIII BEJIMKOI MICTKOCTI Y (pOpMi CIUIBHHUX Ta
0araTto;laHKOBUX TpaHCMOPTHUX 3aco0iB. [llapuipHi 3’€aHaHHS pOOHATH HOBTI
TPaHCIIOPTHI 3aco0M YHIBEpPCAIbHUMHM Yy BHUKOPHUCTAHHI 1 JOMYCKAlOTh IIBUJIKE
MaHEBPYBaHHS HaBiTh Y 3aBAHTA)KEHOMY MICBKOMY CEpPENOBHUINl 1 TOMYy IX
BUKOPHUCTAHHS CTa€ Je/1all aKTyaJIbHUM.

AHaJi3 nonepeaHix 10C/iIKeHb

Onnak MaHEeBpYBaHHS JOBIOMIPHUMH IIAPHIPHO 3’ €THAHUMH TPAHCIIOPTHUMH
3aco0amMu MoOxe OyTH HeOEe3NMeYHUM HaBITh JJIs JOCBIIYEHHMX BOJiiB. BuUHUKAIOTH
TPYJIHOILl, OKpIM OOMEKEHOI JAJIBHOCTI BHJIMUMOCTI BOAIS 1 3HAYHUX radapuTiB
TPAHCIIOPTHUX 3ac00iB, 1€ 1 OaraTOYMCENbHUMHU CHENU(DPIYHUMH BIACTHBOCTSIMH,
XapaKTEepPHUMH JIJIs1 6araToMIpHO1 HETOJIOHOMHOT KiHeMaThKU. OcTaHH1 OyJu IIUPOKO
BIJIOMI B JiTEpaTypi Ui BUIMAIKIB IPUYIITHOTO aBTOIOI3/1a, KiHEMAaTHYHA MOJCIThb
SKUX € OUIBII CKJIAJIHOI Y TOPIBHSHHI 3 IIApHIPHO 3’ €JHAHUMH TPAHCIIOPTHUMH
3aco0amu.

XapakTepuCTUKU MAHEBPEHOCTI 1 CTIHKOCTI pyXy aBTOTPAHCIOPTHHUX 3aC001B
(AT3), sk B11OMO, BU3HAYAIOTHCS KOMOIHAIIIEID €KCIUTyaTalliHUX, T€OMETPUYHUX 1
KOHCTPYKTHUBHUX TIApaMeTpiB, a TaKOXX TMapaMeTpiB Macu HOro MomymiB (IJis
MeTpoOYCIB 11€ aBTOOYC 1 IPUYENH) 1 CUCTEM iX yIpaBiiiHHs. B 3araibHOMY BUITaJIKy
OaxaHl CIIOJIYYEHHS BKa3aHUX IMapaMeTpiB 3 TOYKU 30pYy CTIMKOCTI HaBITh HJIs
OJTHOT'O 1 TOT'0  TPAHCIIOPTHOTO 3ac0o0y B Jliara30HI eKCIUTyaTallliHUX HaBaHTa)KCHb
1 WBUAKOCTEN pyXy OyBalOTh pi3HUMH. fK, HACTIZOK, € CKJIAJHICTb OTPUMAHHS Ha
paHHIX cTaaisx cTBOpeHHS AT3 TOYHUX KOHCTPYKTHUBHHUX TMapameTpiB 1 KUTbKICHHX
MOKa3HUKIB 3a KPUTEPISIMU CTIMKOCTI MOro pyxy. YCIix y pilleHHI Moai0HUX 3a7a4
3aNeKUTh B TOTO, HACKUIBKM BAAJIO OOpaHa MaTeMaTHYHAa MOJAENb 1 ii 1CTOTHI
napameTpu, 110 ONUCYIOTh MOBO/DKEHHS JMHAMIYHOI CUCTEMHU Y PI3HHUX DPEKHUMAaX
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pyxy. Y poOorti [1] ckinaneHi audepeHiiaibHl piBHAHHS ILIOCKONApaNeIbHOTO PyXy
JUTSI BU3HAYCHHS TMOKA3HUKIB MAHEBPEHOCTI 1 CTIMKOCTI pyXy, MPOTE Il PIBHSHHS
MOXKYTh XapaKTepusyBaTu cTiiikicTh AT3 Tineku y mnpsMoniniiiHomy pyci. Ix
BUKOPUCTAHHS I OLIIHKKM MaHEBPEHOCTI 1 cTiiikocTi AT3 y mepexigHuX pexumax
PYXY MOXKE IPU3BECTH JI0 CYTTEBUX MOXUOOK.

AHani3 3aJIe)KHOCTE KPHUBOJIIHIMHOIO PyXy aBTOMNOI3/a J1a€ YITKY KapTUHY
nporecy noBopoTy. OIHaK, MPaKTUYHO BAXJIMBY 3a/ayy BU3HAYCHHS MOJOKEHHS
HOro mpUYINHUX JIAHOK Ha TOBOPOTI BiH HE BUpimye. [ 11b0oro HeOOX1AHO 3HANUTH
BEJIMYMHU KYTIB CKJIQJlaHHs, SIKI BU3HAYalOTh IOJIOKEHHSI JPYroro i1 TPEThOro
aBToOyca Ha MOBOPOTI.

Meta Ta 3aBIaHHS

Metoro poOOTH € BU3HAUCHHS TOKA3HHWKIB MaHEBPEHOCTI TPHIAHKOBOTO
aBTOOYCHOTO T0i3/1a MPU BUKOHAHHI1 TUTIOBUX MAaHEBPIB.

JI1st TOCSATHEHHSI METH BUPILIYIOTHCS TaKl 3a/1aul:

- BU3HAYCHHS KYTIB CKJIQ/IaHHS JIAHOK aBTOIIOI3/1a 1 KyTiB MTOBOPOTY KEPOBAHMUX
KOJIIC PYTOro 1 TPETHOro aBTOOYCIB;

- BU3HAUEHHS 3MIIIEHb TPAEKTOPIN JPYroro i TPETbOro aBTOOYCIB BiJHOCHO
MEepILOro;

- BU3HAUCHHS Ta0apUTHOT CMYTH PyXy aBTOMOI3/1a.

Pe3yabTaTu BUpPilIeHHS] OCHOBHUX 3aB/1aHb

Pyx TpuiaaHKOBOro mnpuYimHOro aptomnoizga (puc. 1) omucaHo CHCTEMOIO
nudepeHIitHUX PIBHIHB THITY [2]:

Lo, -0, (1,2,3,4) (1)
1€ @ — KyTH CKJIaJIaHHs JIAaHOK aBTomoi3aa (puc. 1);
@; — KyTOBa MIBUJIKICTh JIAHKH aBTOTIOI3/1a.

Kytn ckiamanHs JTaHOK 1 TMOBOPOTY KEPOBAaHMX OCEW aBTOOYCIB JOILIBHO
BU3HAYATH 32 KOJIOBOTO PyXy aBTOMOI31a. Y IbOMY BHIAJIKY PO3PaxyHKOBI popMysH
JUIsl BU3HAYEHHS KYTIB CKJIAJaHHsS 1 KYTIB MOBOPOTY KEPOBAHMX OCEH JAPYroro 1
TPETHOr0 aBTOOYCIB (MPUYEIiB) BU3HAYAIOTHCS TEOMETPUYHUME TTapaMeTpaMu JIAHOK
1 3a71a109MM TTapaMeTPOM — KyTOM TTOBOPOTY KEPOBaHUX KOJIC MEPIIOTro aBTo0yca.

AHai3 KpUBOJIIHIMHOTO PyXy aBTOIOI3/1a TTOKA3ye, M0 TPAEKTOPisl OCTAHHHOTO
MOxke OyTH pO3JUIeHa Ha JeKUIbKa CTajid, 30kpeMa [2]: crajis IMOYaTKOBOI'O
MPSIMOJIIHIMHOTO pyXYy (Ilepea MOBOPOTOM); CTa/lisl BXOJKEHHS B TOBOPOT; MTOBOPOT 3
Miclis, 6€3 pyXy Mo BXiIHIM TPaeKTOpii; CTajiss KPyroBOrO MOBOPOTY; CTa/lisi BUXOMY
3 MOBOPOTY; BHUXiJ TMEpIIOro aBTOOyca Ha MPsAMOJIHIMHY TpaekTopiro. L{s cramis
XapakTepHa THUM, IO XOua MEepHIHid aBTOOyC 1 pyXaeThcs mpsMomiHidHO () = 0,
ap = 0), Ipyru#t 1 TpeTi aBTOO0yCH, K MPaBUIIO, MPOJAOBKYIOTh KPUBOJIHINHUN PYX,
ACHMITTOTUYHO HAOIMXYHOUYHUCH JI0 IPSIMOJIIHIAHOT TPaeKTOPIi MepIioro aprooyca.
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Pucynok 1 Cxema noBopoTy TpHJIaHKOBOI0 aBTO0OYCHOIO N0i31a
Tax, K10 111 aBTOOYCHOTr O MO13/1a ¥ SIKOCT1 33Jal040ro napameTpy NpuiHsITH
KYT IIOBOPOTY KEPOBAHMX KOJIIC MIEPILIOro aBTo0yca, TO

. . L%-i—c% -b° C . . L% -c%-i—b2
¢,=arcsin -arctgL o~ ¢,= arcsin +arct Py
2L, x_|Lictg20)+c? 26185 2L, % | L3ctg20y+b> 2¢18%
2,2 2 2.2 2
. L5+c5-b c . L5-ci+b b
(¢, = arcsin 22 -arctg ——, ¢, = arcsin cdBld +arctg ——,
Mo [120t020, +c2 L;ctgb; 2.9 2 L;ctgh,
2 1ctg=01+cs 2L, x_ |Lictg“0,+b;
L, L
0,=arct 0,=arct 2
1 ngCtgeo’ 2 ngctgel’ ( )

ne Lo=L;=L, — 6a3a aBToOyca, 17151 BCiX aBTOOYCIB OJTHAKOBA;

I;=l, — BigcTaHp Bim TOYKM 3YINKKA MEPIIOrO0 aBTOOyca 3 JIPYrHUM, APYroro
aBTOOYyCa 3 TPETIM;

a=a;=a, — B1ICTaHb BiJl LICHTPY Mac aBToOyca J0 MOoro nepeHbpoi oct;

b=b,=b, — BigcTaHs Bix eHTPY Mac aBTOOYyCa 10 HOro 3aHKOT OCi;

C1=C, — BIJICTaHb B1J IIEHTPY Mac aBTo0yca JI0 TOUYKH 3UINKHU 3 HACTYITHUM.

[aTerpyBanns cuctemu piBHSHB (1) 3 ypaxyBaHHSM PiBHSHB (2) BUKOHAHO IS
Tpbox aBTOOYyCiB MA3-206.

AHaJli3 pe3yabTaTiB Po3paxyHKy MOKa3as, 110 MOBOPOT YCiX TPhOX aBTOOYCIB
3MIMCHIOETHCS HA TEpIIil cTajii MOCTIOBHO, MPUYOMY TpeETik aBToOyc 3abirae
OUIBII 1HTEHCUBHO y BHYTPIIIHIO CTOPOHY MOBOPOTY, 30UIBLIYIOYM YETBEPTUN KYT
CKJIaJaHHs y TMOpPIBHAHHI 3 ApyruMm. lIpwm mpoMy TpaekTopii Apyroro i TPeThOro
aBTOOYCIB 3MINIYIOTHCSI 10 BIJHOIICHHIO JI0 TPAEKTOPIi aBTOMOOUIA-TATa4a 10
LEHTPY MOBOPOTY, 30UIBIIYIOYHN MPU LIbOMY radapUTHY CMYTY PyXY.
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3a 3HalIGCHMMU KyTaMW CKJIQJaHHA NPUYIMHUX JAaHOK 1 KYTiB TMOBOPOTY
KEPOBAHMX KOJIIC IPYroro 1 TPEThboro aBTo0yciB MoOyaoBaHa rabapuTHa cMyra pyxy
aBToroizaa (puc. 2).

a 0
Pucynok 2 I'abapuTHa cMyra aBTo0yCHOro 1moi3jia: a — moJIosKeHHsI JIAHOK
aBTOIOI3/1a HA KPYIOBill TPAEKTOPII; 0 — MOKPOKOBE MOJIOKEHHS JTAHOK
aBTOIIOI3/1a HA KPYIOBill TPAEKTOPII

SIk cnigye 3 HaBEACHHUX PE3YNbTATIB PO3PAaXYHKIB, MOKA3HUKU MaHEBPEHOCTI
aBTOOYCHOTO TO13/1a, SIK TO 3MIIIEHHS TPAEKTOPIA APYroro i TpeTboro aBTodyca i
rabapuTHa CMyra pyxy BIJANOBIIalOTh HOPMATUBHUM JOKYMEHTaM  MIOJ0
MaHEBPEHOCTI.

BucHoBku

PosrisiHyra KiHeMaTuKa MOBOPOTY TPHUJIAHKOBOI'O MPUYIMHOTO aBTOOYCHOTO
noi3aa. 3a 3HANIGHUMU KyTaMU CKJIQJaHHS JIAHOK aBTOIOi3/la, KyTaMHU IOBOPOTY
KEpOBaHUX KOJIC aBTOOYCIB, 3MILNIEHHSIMU TPAEKTOPIM aBTOOYCIB BHU3HAaYEHA
rabapuTHa cMmyra pyxy aBTomoizga. BcraHoBieHo, mo raGaputHa cmyra pyxy
aBTOIIO13/1a BIATOBIIa€ HOPMATUBHUM JIOKYMEHTaM I1107l0 MAaHEBPEHOCTI.

CnmcoK BUKOPHCTAaHHUX JIKepeJ

1. Caxno B.II. Ta in. [lapHipHO-3usieHOBaH1 aBTOOycH. MaHEBPEHICTh Ta
ctifikicth: MoHorpadis / B.I1. Caxno, B.M. [Tonskos, C.M. Illapaii, [.C. MypoBanui,
0.€. Omenpaunpkin. — JIynpk : IBB Jlynekoro HTY, 2021. - 288 c.

2. Caxno B.I1. ManeBpenicte MetrpoOycicB / B.II. Caxno, B.B. biniuenko,
B.M. Tlonskos, O.€. OMmenbHuIbKUY / BiCHUK MalMHOOYyBaHHSI Ta TPAHCIIOPTY :
HAyKOBUU KypHan / MIiHICTepCTBO OCBITH 1 Hayku VYKpaiHu, BiHHUIbKUN
HalllOHAJIbHUI TeXHIYHUM yHIBepcuteT — Binnunga: BHTY, Ne 2(6), 2018. — C.131-
140.
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YK 629.113
MOJAEJIIOBAHHA POBOTHU I'YCEHUYHOI'O PYIIIA
I'osoTiok M.B., K.T.H., 1ouent, Hamoo0ina O.0., 1.T.H., npogdecop
HarmionanbHuil yHIBEpCUTET BOJIHOT'O TOCIIOAAPCTBA Ta MPUPOIOKOPUCTYBAHHS

B oCHOBY pO3BUTKY Cy4acHOTO MalIMHOOYTyBaHHS TOKIJIAJICHO BHPIIICHHS
3aBAaHb MIABUIIEHHS SKOCT1, CKOPOUYEHHS CTPOKIB PO3POOKH Ta IMiITOTOBKU BUITYCKY
HOBUX a00 yj0CKOHajgeHUX MamuH. OJHUM 3 HaWOUIbII MEPCIEKTUBHUX CIOCOO0IB
BUpPIIICHHS JIaHUX 3aBJaHb € aBTOMAaTH3allisl MPOIECIB KOHCTPYIOBAHHS Ta
MPOEKTYBAHHS MaIllMH 3 BUKOPUCTAHHSIM CHCTEMU aBTOMATHU30BAHOTO MPOEKTYBAHHS
Ha OCHOBI 3aMpOBaKEHHS MPOOIEMHO-OPIEHTOBHUX MPOrPaMHHUX KOMILUIEKCIB. Tomy
aKTyaJIbHOIO TPOOJIEMOI0 € OOIPYHTYBAaHHS MAaTeMAaTUYHUX MOJAENEH pyXy OKpeMHX
arperariB MallliH, sIKI MOXYTb OyTH BUKOpHUCTaHa Juisi (hOpMyBaHHS MPOrPAMHOIO
NPOAYKTY IXHBOTO PO3PaxXyHKY.

JluHamiyHa CKJIaJ0Ba HABAHTAXKEHOCTI TPaHCMICIi TpaKTopa B CKJIaji arperary
ICTOTHO TOTipiIy€e eheKTUBHICTh MOro 3acTocyBaHHA. KonMBaHHS MOMEHTY MOXYTb
OyTH BUKJIMKaHI K BHYTpPIIIHIMH (PakTOpamMu, TOOTO HEPIBHOMIPHICTIO POOOTH
JIBUTYHAa, HEPIBHOMIPHICTIO pPOOOTH 3yO04acTUX Iiepefad, TaK 1 30BHIMIHIMU -
HEPIBHOMIPHICTIO 00p0OJII0OBaHOI MOBEPXHI1, MIKpPO- 1 Makpopenbeda [1].

Cra0inizaiisi HaBaHTAXXEHOCT1 32 PaXyHOK ONTUMI3AIll MPYKHO-AUCUTATUBHUX
BJIACTUBOCTEHN €JIEMEHTIB CUCTEMHU ''TPAKTOp - MallMHA - arpodoH" NmpHUBOIUTH 10
ICTOTHOTO TOJIMIICHHS EKCIUTyaTalliiHUX TMOKa3HHUKIB [2]. Y ryceHuyHoro pyurist
J0JJaTKOBO BUHUKAE€ 3HAYHA JIMHAMIYHA CKJIa/JI0Ba HABAHTAXKEHOCTI 32 PaxyHOK
I'YCEHUYHOr0 JIaHLora 3 JaHkaMud. OcoOJIMBO BeNMKa HEPIBHOMIPHICTH MOMEHTY
CIIOCTEPITAEThCS TPU HU3BKIM BOJIOTOCTI TPYHTY, TOAI SK Ha IMOAATIUBOMY
I'PYHTOBOMY CEPEIOBHIII KOJUBAHHS MOMEHTY OyayTh Ha0araTto HUX4e, MPU I[bOMY
KYTOB1 KOJIMBaHHS TpakiB HAa OMOPHOMY MiJACTaBl OyQyTh BHILE, IIO MPHU3BEIE A0
JOJATKOBOT'O YINUTRHEHHS TpyHTYy. Y poborax [3] Ha mpuKIaai TYCEHUYHOTO
TpakTopa OOTPYHTOBaHMH 1 JOCHIPKEHUM CHoci0 3MEHIIECHHS JUHAMIYHOTO
HABAHTAKEHHS TPAHCMICIT 3a JOMOMOTOI 3MIHM YKOPCTKOCTI HAa PEAKTUBHOIO
elieMeHTa. BcTaHOBJIEHO, 1O MpU MO3JA0BKHBOMY pYyCl 3 HaBaHTAXKEHHSIM 1 0e3
HABAaHTA)KEHHS HA TaKy 3HIKCHHS BITHOCMHA MaKCUMAaJIbHOTO KPYTHOTO MOMEHTY JI0
cepenuboro craHoBuTh 20%. B ycrtaimeHoMy mNOBOpOTI 3 HaBaHTaXEHHSIM 1 0e3
HABAaHTQKEHHS Ha TaKy Ha PI3HUX MBUAKOCTSIX 1 HA PI3HUX pajiycax MOBOPOTY
BITHOIIIEHHSI MaKCUMAaJIbHOT'O KPYTHOTO MOMEHTY [JI0 CEpPEeIHbOI0 MOMEHTY
3MeHIyeThes Ha 25%. B pexxumax 3 HaWOLIBIIOW JWMHAMIYHUM HaBaHTAXEHHSM,
TaKMX SIK BXiJl B TIOBOPOT 1 BUXiJ 3 MOBOPOTY, CTABJIEHHS MaKCHUMAaJIbHOTO KPYTHOTO
MOMEHTY 70 CEpEIHhOr0 3MeHIIyeThCs Ha 20-35%.

3a pe3ynbTaTaMyd MPOBEICHUX JOCIHIIKEHb [l BCTAHOBJIEHHS 3aKOHY
(dbopMyBaHHS 3MIHHUX HAaBaHTaXEHb, 110 JIIOTh HAa €JIEMEHTH MAIlMHH TpH i1 pyci
(puc. 1), BUKOpPUCTOBYBAJHMCS METOAM Teopii BUMAaAKoBUX QyHKUIA. Ilpu
3HAXO/KEHHI Ha3BaHUX BUIIE CTATHCTUYHUX XAPAKTEPUCTHUK BUMAAKOBHX (YHKIIIH,
PO3MIISLAQIKCS B Psi/Ii TIEPETUHIB JJIS1 PIBHOBIIIAJICHMX MOMEHTIB Yacy 3 PeecTpalli€ro
3Ha4YeHb 3MIHHUX (YHKIIH B Ii MOMEHTH d4acy. Bci mi QyHKHii anmpokcuMmyBaTu
BIJIMOBITHUMY AQHATITHYHMMH BHpa3aMH, 3 HACTYMHOIO MOOYyA0BOKO TpadikiB
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cTamioHapHux mpoueciB. CTaTUCTUYHI XapaKTEPUCTUKHU JOCTIAKYBAHMX IPOIIECIB
3aJIeKaIM B MOYATKY 3BITY 4Yacy, 10 OTPUMAHHS CTaluX pexXuMiB. DparMeHTH
pe3yJbTaTiB IMPOBEAEHUX JOCIIIKEHb MPEACTABIEHI Uil aHajidy B 3py4HOMY
rpadiuHoMy Burisl (puc.2).
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PucyHnok 2 ®@parMeHT pe3yJbTaTiB KOMII'IOTEPHOT0 MO/IeJIIOBAHHS MIPOLIECY
B32a€MO/Iil TPaKIiB ryCeHMIb 3 OMIOPHOIO NMOBEPXHEI0 NJIAXY NMPHU KPUBOJIIHIHHOMY

pyci

[Ipuknagauii makeT Mae CIeiaai3oBaHl MOXKJIHUBOCTI IO MOJEITIOBAaHHIO
HABKOJIMITHBOTO CEPEAOBMINA, HANpPHUKIaA TPYHTY 1 cHiry. B pamkax mocmimxeHb
OyJ0 OINKUCaHO BUKOPUCTAHHS TMAKETIB MPUKIAAHUX KOMM'IOTEPHUX MpOrpaMm s
JOCIIIJDKCHHST ~ KIHEMAaTUKW Ta JUHAMIKA pYIIis TpH  pycl T'yCEHUYHOI
JICO3aroTiBeNbHOT MAIIMHU 1O KPUBOMIHIAHIA TpaekTopii 1 TpH MOJONaHHI
OJIMHUYHUX MEPENTKO ] Ha MIKpOTPOLIIO MUISXY.
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CnmcoKk BUKOPUCTAHUX JIKepeJI

1. Tomoriok M.B. OrmiHka BIIWMBY TYCEHHYHOrO pyilis Ha TpPyHT //
Cinbcbkorocnofapchki Mamuuu: 30. Hayk. cT. — JIyupk: JIHTY, 2018. — Bumn. 40. —
C. 86-92.

2. Tonotiok M.B. JlociimkeHHs] KOHCTPYKIIIH XOJOBUX CHUCTEM TYCEHUYHUX
TPaKTOpiB // HAYKOBUM *ypHai 'TeXHIYHUI cepBiC arpOIpOMHUCIOBOr0, JIICOBOTO Ta
TpancnoptHoro komiuiekciB". — Xapkis: XHTYCI', 2018. — Bun. 13. — C. 90-97.

3. Tomorroxk M.B. BnpoBamkeHHs TymMOapMOBaHUX TyCEHHUIIb B
cuibcbKorocnoaapcbky TexHiky / I'omotiok M.B., ITaxapenko B.JI., Caituyk T.O. //
Martepianu II MmixkHapOoHIN HaAYKOBO-TEXHIUHIN 1HTepHET-KOHdepeH i "' [HHOBaIiiHI
TEXHOJIOT1i PO3BUTKY MAIIMHOOY/IyBaHHA Ta €()EeKTUBHOTO (DYHKI[IOHYBAHHS
TpaHCTOPTHUX cucteM.”, 25-27 OGepesns, 2020 poxy. — HYBI'TI — Pisue, 2020. — C.
12-13.
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YK 656.078
OPI'AHIBALIA YIIPABJIIHHSA NEPEBE3EHHSM BAHTAXKIB
ABTOMOBIJIBHUM TPAHCIIOPTOM
Hopomyk B.O., cr.Bukiaagauy, Kosaas A.B., cT. rp. TT-51M, MeabHuUK, CT. IP.
M-51M
HarmionanbHU# YHIBEPCHTET BOJHOTO TOCIIOIAPCTBA T MPUPOAOKOPUCTYBAHHS
JMopomyk, ct. rp. JII'-12
Binokpemnenuii cTpyKTypHUH T1po3/ii1 bepe3sHiBChbKUi JTICOTEXHIYHUM (haXxOoBU
Kosemk HalloHanbHOro yHIBEpCUTETY BOJIHOI'O FOCIIOAApCTBa Ta
IPUPOTOKOPUCTYBAHHS

[Iporiec mepeBe3eHHS BaHTaXIB TOPKAE€ BEIHWKY KUIBKICTh YYaCHHUKIB
TPAHCIIOPTHOTO MpOLECY M TOBHHEH pO3IJSAATHCA KOMIUIEKCHO Ha OCHOBI
TEXHOJIOT1l, TOTOMKEHOI BCiMa CTOpOoHaMH W 0a30BaHOI HAa HOPMATHUBHUX
JOKYMEHTax a00 pe3ysbTaTax 1HKEHEPHOI MiIT0TOBKHU MEPEBE3ECHb.

TexHonoriss BaHTaXHUX MEPEBE3€Hb — 1€ CYKYMHICTh MPUHUOMIB 1 CrOCOOIB
BUKOHAHHS TIPOIIECY JJOCTABKH BAaHTAXY CHOKMBadeBi [1].

Opranizaiis TpaHCHOPTHOIO NPOLECY — L€ CYKYNHICTh B3a€EMOIOB’SI3aHUX
ONTHUMI3alIMHUX 1 PO3PAaXyHKOBUX 3aJlay, Kl CXEMaTHYHO IOKa3aHl Ha puc.l y
BUIJIAAL CTpUIOK. PO3B’A3aT Ty uM 1HIY NO3HAYEHY 3aJady J03BOJISIE BCTAHOBUTHU
ONTUMAJIbHE 32 TIEBHUM KpPHUTEpIEM CIIBBIJHOIICHHS MK YMOBAaMHM, IO 3ajaHl
OBaJIaMH, TOTPUMYIOUUCH OOMEXKEHbD.

BukoHagIIi

TpancnoprHa
Mepeka

ABTOTpaHCTIOPTHI
3ac00H

Pucynok 1 Cxema 3aBaaHb 3 oprasizailii TpaHcnopTHoro npouecy [2]

[Io6 oTpumaTy ONTUMAIbLHUN BapiaHT TPAHCIOPTHOTO MPOIECY MOTPIOHO
MOCTIZIOBHO PO3B’S3aTH 3ajayi, TOOTO 3B’SI3KM MIDXK €JIEeMEHTaMU MaTepiajibHOT
ymoBu. Jlyig mpukiany 3afgada | po3B’si3ye ONTUMI3ALII0 BAHTAXKOMOTOKIB, 3a1a4a 2 —
BUKOHY€E 3aauy MapIIpyTH3aLii. [TpoexkTyBaHHs HaBaHTaXXyBaJIbHO-
pPO3BAHTAXXYyBaJIbHUX OMEpallid, a TakoXX 30epiraHHs 1 TaKyBaHHS BaHTaXIB
BUKOHYIOTH 3amadi 3,4, 5, 6. EproHomMiuHI MUTaHHS BUPIMIYIOTHCS 32 JTOMOMOTOIO
3amad 71 8.

JIo OCHOBHMX €TamiB TEXHOJOTIYHOrO IMPOIECY MEPEBE3CHHS BAHTAXIB
aBTOMOOLTLHUM  TPAHCIIOPTOM MO’KHA BIJHECTH: TPUUMaHHA BaHTaxy JO
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MEPEBE3CHHS; MAapKyBaHHS Ta TUIOMOYBaHHS BaHTaXy; 3aBAaHTAXKCHHS aBTOMOOLIIS;
oopMIIeHHST JOKyMEHTAIlll; BUKOHAHHS MPOIIECY MEePEBE3CHHS 1 JOCTaBKUA BAHTAXY
BAaHTAXXOOTPUMYBAUEBl;  PO3BAHTAXEHHS  aBTOMOOLUIS; MPUAMAHHA  BAHTAXY
BAaHTAKOOTPUMYBAUEM; TIPOBEICHHS pPO3PAXYHKIB 3a BUKOHAHHS IICPEBE3CHbD.
BaxxnuBuM 3aBnaHHAM opradizailii mepeBe3eHb € MiI0ip ONTHMAIBHOTO PYXOMOTO
CKJIaay JUIsl TOCTaBKU BaHTaxiB. J[ms 3a0e3meueHHs palioHAIBHOTO BUKOPUCTAHHS
BaHTAXXOM1AHOMHOCTI TPaHCIOPTHOTO 3aco0y, 00'eMy HOro Ky3oBa Ta 30€peKeHHs
BAaHTA)XY BaHTKOBIANMPABHUK 3000B'A3aHUM 10 TPUOYTTS aBTOMOOUIS Mij
3aBaHTa)XCHHS MIATOTYBAaTH BaHTaX JI0 TIEPEBE3CHHHI.

VYrpaBiaiHCHKHM TTPOLIEC YKPYITHEHO CKIIAIA€ThCs 3 TPhOX TOJIOBHUX CTafiit: 1)
NPUMHATTS pillieHHd (BU3HAYEHHS METH 1 mporpamu Jii), 2) oprasizaiis ioro
BUKOHAHHS (BIUIUB Ha BXIJ, €JIEMEHTH 1 3B'SI3KM CHUCTEMHU), 3) HArJISAJ, KOHTPOJIb,
o6k [3].

VYrpaBiiHChKI  PINICHHS TOBUHHI 3a/I0BOJIGHSTH HACTYMHUM BHUMOTaM:
e(eKTUBHICTh, €KOHOMIUHICTh, CBOEYACHICTh, HAIMHICTh, 31HCHEHHICTh, HAyKOBa
OOTPYHTOBAHICTb, €JIHICTb, MIPaBOMOYHICTb, CIIPSIMOBAHICTb, CTHUCIICTD,
KOHKPETHICTb, OTIEPATUBHICTb.

[Ipu opranizamii ynpaBiIiHHS TIE€PEBE3CHHSIM BaHTAXIB aBTOMOOUIbHUM
TPAHCIIOPTOM I 3a0€3MEUECHHS MaKCUMaJbHOro e(eKTy JoIUIbHUM Oylio 0
3aCTOCOBYBATH TMpOTrpaMHEe 3a0e3MeueHHs, SKE€ JacTh 3MOTY BHPIIIMTH 3ajadi
TPAHCIIOPTHOTO MPOIIECY.

Jlnst BUpilIEHHS TIOCTABIIGHWX 3a7a4 TPAHCIOPTHOTO TMPOIeCy B KpaiHax
3axigHoi €BpONKM BHUKOPUCTOBYETHCS HalcydacHilma ruiatrgopma s JIOTICTHKH
SkyLogic. SkyLogic BkiIto4ae HacTymH1 JJAHKK: BUPOOHUUTBO, JIOTICTHKY, PO3NOJLI,
TPAHCHIOPT 1 JOCTABKY BaHTAXIB.

3a J0mMOMOrow JaHoi IIatrGopMu MOXKHA 3IIMCHUTH  MOJETIOBAHHS
JIOTICTUYHOI CTPYKTYpPH, BCTAHOBUTHU YACOBI MapaMeTPH JIOTICTUIHHUX MOCIYT, YaCOBI
JIOTICTHYHI MapaMeTpH MOCTaBOK Ta rapaHTOBaH1 TEPMIiHU JOCTABKH.

[lepeBaramMu BUKOPHCTaHHS MJIATGOPMHU € TIOKPAIICHHS MPOIIECY MEepeBE3EHb,
HAsSBHICTh TOBHHMX YHCIOBUX J@HUX IPO BUTPATU, CTBOPEHI (HI3UYHOIO 0OCO0O0I0
(mepeBi3HUKHM, aBTOMOOUII, KIIE€HTH), MOTPIOHO MEHIlEe pPecypciB, MiABUIIECHHS
e(eKTHUBHOCTI 1MOCaJ, 3HWKEHHS BUTPAT Ha JIOTICTHKY 110 26% .

SkyLogic nactb MOXJIMBICTH ONTHUMAJIbHO CIUIAHYBaTH MapUIPyT, IIBUJIIIE
CIUTAaHYBaTH OUIBIIOI KUIBKOCTI 3aMOBJIEHb TIOPIBHSHO 3 PYYHOK PoOOOTOIO,
MIJBUIIUTH SKICTh OOCITYrOBYBaHHS, Kpalle BHUKOPUCTATH PECYpPCH, CKOPOTUTHU
3arajpHy NPOTSHKHICTH MapuIpyTiB Ha 5-45%.

Jlane mporpaMue 3a0e3ne4eHHs] BUKOHYE MOHITOPUHT BOJIIiB 1 TPAaHCIIOPTHUX
3aco0iB nuiaxoMm 3amnucy naHux GPS 1 MopiBHSHHSA 3 JaHUMU, 3allJIaHOBAaHUMU
SkyLogic, BUsABIIEHHS Ta 3a100IraHHs IaXpaniCTBY, CKOPOUEHHS Yacy peaKii.

SkyLogic BUKOpHCTOBYE HOBITHI TEXHOJOTII, Ja€ MOXJIMBOCTI JOCTYIy depes
Mepexi, MATpUMYye NpUHTEpU eThukerok, GSM Mojemu, MOOUIBHI MPHUCTPOI,
3aCTOCOBYE MaT€MaTUYHI aJITOPUTMHU JJISl MATPUMKH ONTUMI3AIlli, Ma€ CITIBIPAIIO 3
cuctemamu GPS ta nudposi kaprtu.

Cucrema SkylLogic Oyne BHKOHyBaTH TpU BUOpAHOMY CTaTycl MOI3AKH:
MEPEeBIPKY HAIIOHANBHOT a00 MINKHAPOJHOI TMONITHUKKA TIEPEBI3HMKA, TMEPEBIPKY
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BukitoueHHss ADR, mepeBipKy 31aTHOCTI NepeBi3HMKA BHUKOHYBATH HaJaHl BHUJIU
3aMOBJICHb, TEPEBIPKY IMEPEBAHTAXKEHHS aBTOMOOLUIA, HEOOXIIHY TMOCIIiTOBHICTh
3YMUHOK, PO3PaxyHOK IOBXKHHU MapIIpyTy, ud ToTpiOeH mnepeBizHUK ADR, uwu
noTpioeH TpaHcnopTHUM 3acid 3 ADR, siki He0OXi/1HI aBTOMOOLIBHI aKcecyapu, sIKUi
HEOOX1THUI TPaHCIIOPTHHM 3aci0, BU3HAYaTH MIHIMAJIbHUK Yac BIJIMOYMHKY BOIiS,
TOOTO AACTh 3MOT'Y TIOKPAIIIUTH CUCTEMY YITPaBJIiHHS TPAHCTIOPTOM.

Cnmcok BUKOPUCTAHUX JIKepeJ

1. Kpyk B.B., I'ynp B.3., Hapoupka T.J. Kypc nekmiii 3 IUCHUILUIIHU
"Opranizaniss aBTOMOOUIBHUX IMEPEBE3€Hb U1l CTYAEHTIB BCiX (JOpM HaBYaHHS 3a
cnerianbHICTIO 274 "ABTOMOOUTBEHUI TpaHcnopt'/ykinan. B.B. Kpyk, B.3. I'yas, T./.
Hagponpka. — Tepnonine: THTVYIIIL, 2016. — 132 c.

2. OnickeBud M.C. Opranizaiiisi aBBTOMOOUTbHHX MEPEBE3EHb y IBOX YaCTHHAX.
Yactuna 1. Banraxni mnepeBe3enHs. / M.C. OmickeBuu. — JIbBiB: JIbBiBChbKa
noiirexuika , 2017. — 336 c.

3. Auenko O.I'. Koncrekr neknii 3 aucrururiayg "Opraxizaliist BUPOOHHYIOT
CTPYKTYpH TexHiuHO1 cinyx0u ATII" (nns cneuiansHocTi: 7.07010601 "ABTOMOOLTI
Ta aBTOoMOOUTRHE TociofgapcTBo’) / O.I'. SAnenko. — MakiiBka, JlonHHABA, 2003p. —
89 c.
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YK 656.13.681.3
BITPOBAI’KEHHSA MEXATPOHHUX KOMIIVIEKCIB B CUCTEMAX
TOUYHOI'O BEMJUIEPOBCTBA
I'onoTiok M.B., K.T.H., 1ouent, Hajooina O.0., 1.T.H., npogecop
HamionanpHU# yHIBEPCUTET BOJHOTO TOCIIOIAPCTBA Ta MPUPOAOKOPUCTYBAHHS

AKTyaJbHUM HampsSIMKOM PO3BUTKY arpoNpOMHUCIOBUX KOMIUIEKCIB B
PO3BMHEHHUX KpaiHaX CBITY B JaHMM 4Yac € [IUPOKE BUKOPUCTAHHS
pecypcozbepirarouux  TexHoiorii. OpaHuMm 3 HaWOUIBII  €PEeKTUBHHX  Ta
MEPCIEKTUBHUX METOMIB TMIJBUIIEHHS MPOJYKTUBHOCTI BHUKOHaHHS pOOIT B
arporpoMHCIOBOMY KOMILIEKCI € BIPOBAIKEHHS CUCTEM TOYHOTO 3eMJIepoOCTBa.

CydacHe TIOKONIHHS CHCTEM KEpyBaHHS CHCTEeMaMH Ta arperaraMu
CUIbCHKOTOCIIOAAPCHKOT TEXHIKM 3a0e3MeuyloTh MEXaTPOHHI CHUCTEMH TOYHOTO
3eMJIepoOCTBa 37aTHE CHHTE3YBAaTH METy, NpUMAaTH ONTHUMAalbHE pIIICHHS,
3a0e3mnedyBaTu A0 JJIS JOCSTHEHHS IMOCTaBIEHOI METH, MPOTHO3YBATH 3HAYCHHS
napaMeTpiB pe3yybTaTy il 1 31CTABJIATH iX 3 peaIbHUMHU, YTBOPIOIOYHU 3BOPOTHUM
3B'SI30K, KOPEKTYBAaTH METY a0 JIOTiKy yrpaBimiHHs [1-2].

[Ipy 1BbOMY JOIUIBHICT, X BUKOPUCTaHHS BU3HAYAETHCA  3JIaTHICTIO
peanizoByBaTH PO3MOJIJICHI CXEMU BUKOHAHHS OOYMCIIEHb, 1110 JI03BOJISE POSIIUPUTH
MPOCTIp TOIIYKY 0€3 3HAYHOro 30UIBIICHHS CKIAAHOCTI HEOOXIIHMX OOYHCIICHB;
MO>KJIMBICTIO OIUCY MPOILIECIB YIPABIIHHS 3ac00aMU "TIPOCTOI" JIOT1KU; MOKIUBICTIO
HEAHATITUIHOTO TPE/ICTABIICHHS HEMIHINHUX 00'€KTIB YIIPaBIIHHS 1 OMUCY MPOIECIB,
1110 XapaKTEePU3yIOThCS HEOTHO3ZHAYHICTIO 1 BETTUKOIO KIJTBKICTIO OCOOJIMBUX CUTYAIIii;
3MaTHICTIO 3/A1MCHIOBAaTH IIBUAKMNA TMOWIYK B MPOCTOPlI BUPILIEHb IOTAHO
dhopmanizoBaHUX 3aBIaHb.

[lin cuctemamu TOYHOro 3emiiepoOCTBa [3] po3yMitOTh Oyb-sKi IITYy4HI abo
dbopManbHI CUCTEMH, IO MPOSBIISIIOTH 3M10HICTH 0 HIJIECIIPSIMOBAHOTO KEPYBaHHS
npouecamu. Illo Bxioyae BIACTHBOCTI OOMIHY JAaHMMH, YXBaJ€HHS pillI€Hb,
HaKOMMWYEeHHs 1H(opManii Ta aganTaii 10 3MIHHUX YMOB.

OnmHuM 13 OCHOBHHMX 3aBJIaHb arpoIlpOMHCIOBOIO KOMIUIEKCY B CY4YacCHUX
YMOBaXx € MiJBUILEHHS €(EKTUBHOCTI BUKOPUCTAHHS CUTbCHKOTOCIIOIAPCHKOI TEXHIKH
B HOBITHIX TEXHOJIOTISIX Ta MIABUIICHHS EKOHOMIYHOCTI 32 PaxyHOK pPO3pPOOKH 1
peamizari METO0JIOr1] M1 ABUIICHHS e(eKTUBHOCTI BUKOPUCTAHHS
ynpaBmiHHsa.  JlocsrHeHHS TOCTaBiIeHOi 3ajayl  3a0e3leuyyeTbcsi Ha  OCHOBI
BIIPOBA/KCHHSI KOMIUIEKCY B3a€MO3B'SI3aHUX 3aBJaHb 1O 3allPOBAKCHHIO CHCTEM
TOYHOI0 3eMiIepoOcTBa [4-5].

CyvacHi TexHoOrii MOTPeOyITh aJeKBATHOI'O MPOTPaMHOr0 3a0e3MeyeHHs,
BKJIIOYAIOYH CHCTEMY CYIyTHHKOBOTO MOHITOPUHTY, arpOC€KOJIOTIYHY OIIHKY 3€MEITb,
ix kaprorpadyBaHHs, aBTOMaTH30BaHE MPOEKTYBAHHS, YHPABIIHHS MPOIYKTOBUMU
IpoIecamMy, BECh KOMIUIEKC arpOTEXHIYHUX OMepalii Ta eIeMEHTH, IO CKIaJaloTh
aJanTUBHY JaHAIMAPTHY CUCTEMY CLIChKOro rocroaapcTsa (puc.l). Bes g pobora
0a3yeThecs Ha reoiHdopMaIiiHUX cucTeMax, okpiM Toro, cydacHi [1K Tex morpiOHi,
apke 1HpopMmaulilo, OTpuMaHy Big JaTuukiB nons, BIIJIA, cymyTHuKIB 1
METEOCTaHIIIH, TOTPIOHO 00pOOIATH HA YOMY-HEOY b [6].
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TouHe 3eMJIepOOCTBO - 11€ CYKYITHICTh TEXHOJIOT1H, TEXHIYHUX 3aC001B 1 METO/IIB
MPUIHATTS PIICHb, CIPSIMOBAHMX HA YIPABIIHHS JOCIITHUIBKUMH TapaMeTpaMH,
[0 BIUIMBAIOTH Ha picT pociuH. [lapamerpamu MoXyTh OyTH BMICT OpraHiku 1
MOKUBHUX PEUYOBHH B TPYHTI, pelibed, HASIBHICTH BOJOTH B TPYHTI, 3aCMIiUEHICThH
Oyp'snamu. TouHe 3emMiIepOoOCTBO — 1€ HOBAa CHCTEMa YIPABIIHHA CUIbCHKUM
rocrnoaapcTBoM. BoHa 3acHOBaHa Ha OTpUMaHHI NPHUHIMIIOBO 1HINOI 1H(pOpMAaIii B
MOPIBHSHHI 3 TUM, 10 Oy70 paHimie. JIJ1s boro BUKOPUCTOBYETHCS T€OCTATUCTUYHA
METOAOJIOTIs. A IS HakONMWYeHHs, 30epiraHHs 1 BUKOpPUCTaHHS 1HdoOpMarii -
1H(OpMAaIllitHI CUCTEMH.

Pucynok 1 O0sagHaHHA 115l CHCTEMH TOYHOI0 3eMJiepo0cTBa

Jlns hbopmMyBaHHS ONTUMAJIBHOTO BAapiaHTy BUKOHAHHS 3aJa4 CIiJ 3a3HAYUTH,
SK1 TIPOLIECH HEOOX1JTHO ONTHUMI3yBaTH, BKa3aTH TEPMIHU BIPOBAHKEHHS, XTO 1 UMM
Oyne 3aiiMatucs. A TOJOBHE - XTO HECE BIAMOBIIAIBHICTh 3a pe3yibTaT. Kpim Toro,
CJI1JT BU3HAYHUTH AJITOPUTM BUMIPIOBAHHS TIJICYMKIB.

[I;man a1if TOBUHEH MICTUTH Takl OCHOBHI €TaIu:

* aAyAUT MAIWH Ta 00JaJHAHHS, BUKOPUCTOBYBAHUX TEXHOJIOTIH, TPOTPaMHOTO
3a0e3MeueHHs, HassBHUX JIaHUX;

* po3poOka  cTpaTerii  MOETAMHOrO  BOPOBAIXKEHHS  KOOPJAMHATHOTO
3eMIIEpOOCTBA;

* miA0ip ONTUMAIBHUX TEXHOJIOTIH 1 00JIaHAHHS,

* PO3paxXyHOK 3aITAaHOBAHOTO OIOKETY;

* BU3HAYEHHS TPOTrHO30BAaHOT OKYIMHOCTI MIJIOTHOT'O MPOEKTY.

BnpoBajkeHHs CUCTEMU TOYHOT'O 3€MJIEpPOOCTBA J1a€ MOMIIMBICTH I1JBUILUTH
BPOKaWHICTh, MIJBUIIATA PEHTAOETBHICTh, MOJIMIIUTA EKOJOTIYHY CHUTYyaIlio 1
OTPUMATH TPOAYKIIIFO OLIBII BUCOKOI SKOCTI, @ TaKOXX 3HU3UTH EKCIUTyaTarliiHi
BUTpaTU. TOMy TOYHE 3eMJIEpOOCTBO € aKTyaJbHUM HApOJHOTOCTIONAPCHKAM
3aBJaHHIM 3 BUPOOHMIITBA MPOAYKIIlT POCTUHHUIITBA.
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YK 656.13:658
PO3POBKA MICbKOI MAPIHIPYTHOI MEPEKI HACAKUPCBKOI'O
TPAHCIIOPTY
Yupsa B.O., ct. rp. TT-22-2m, Mopo3 M.M., npod., 1-p Te€XH. HAYK
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

OO6mnik 1uHAMIKH (POPMYBaHHS MACaKUPCHKUX MEPEBE3EHb y Yaci Ta MPOCTOPl —
OJIHA 3 TPYAOMICTKHUX 3aJ]1a4 TIPU MPOBEJCHHI TPAHCIIOPTHUX PO3PAXYHKIB, SIKI MAlOTh
OyTH HampaBjI€Hl Ha MIHIMI3allil0 KOJMBaHb 3a JUISTHKAMU MEPEXi 3a JOMOMOIOI0
psAIy opraHizaniiHux 3axoAiB. OHIE0 3 OCHOBHHUX 3aJ1au ONTHUMI3aIlli TpPaHCTIOPTHOI
CUCTEMHM Ta paIllOHAJIbHOI opraHizamii MICBKMX aBTOOYCHHMX II€PEBE3CHb €
BU3HAYCHHS MOTPEON B HOBUX MapIIpyTax.

Bupimennss  pmaHoi  3amaui mojsrae B JIOCHIDKEHHI  PYXJIMBOCTI
MacakKUPOIMOTOKIB MK PI3HUMH MiKpopailoHaMu MicTa Ta BUOOPI CXeM MapuIpyTiB,
K1 33JI0BOJILHATH MOTPeOU B Oe3mepecaouHoOMy MpOi3/ii.

Haitbinbi1 TouHI po3paxyHKH OTPUMYIOTh NPHU MPOTHO3YBAHHI MACaAKUPCHKUX
MEePEBE3CHh METOJOM PO3PaXyHKy B3aEMHUX KOPECTIOHICHIIH TPAHCIIOPTHUX
palioHiB, SIK1 3aCHOBaHI Ha PO3paxyHKY PYXJIMBOCTI HacelIeHHs. [hes boro MeTony y
TOMY, WO CYyIUIbHa CTPYKTypa HACEJIEHOIO0 NYHKTY 3 BEJIUKOI KUIBKICTIO
MacaXUPOYTBOPIOIOYMX Ta TMOIVIMHAIOYMX KOPECMOHJCHINN TpelcTaBlieHa B
YKPYITHEHOMY BUTJISi/I1 (TPAHCIIOPTHI PailoHM).

[Ipouenypy 3HaxXOMKEHHS MACaKUPOMOTOKIB MIDK PI3HUMHU MiKpopaioHaMu
MICTa MPOBOAMMO TpaBITALIHUM METOAOM 3a YMOB OOMEXEHOCTI 1H(opMmaiii.
Koopannatny monens TpancnopTHoi Mepexi M. KpeMeHdyk cTBOpUMO y ABOMIpHIN
CUCTEM1 KOOPJAMHAT IUIIXOM HAHECEHHS LIEHTPIB TPAHCTIOPTHUX PAMOHIB 1 3B SHKEMO
ix MK c00010, OO MEHTP KOKHOTO TPAHCTIOPTHOTO pailOHy MaB HE MEHIIE TPhOX i
He OUIbIIE YOTUPHOX 3B’A3KIB 3 IHIIMMH IIEHTpaMu puc. 1.

i s Y T Wy

Y o _ ,.: e, -
Pucynok 1 TpancnoprHi paiionu m Kpemenuyk: 1 — PakiBka; 2 — Kprokis; 3 — 1-
3 3anacum; 4 — Ilentp; S — PeBiBka; 6 — Haropna yacruna; 7 — Jlamku; 8 —
Beaunka KoxniBka; 9 — MoJoaiskuuii
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3a OTpUMaHOK KOOPJMHATHOIO MOJACIUII0 TPAHCIOPTHOI MEpeki BU3HAUYMMO
JIOBXKWHY TIEPECYBaHHS MK pallOHaAMU NIISAXOM BUMIiproBaHHsS. Cepenl ICHYIOUMX B
TPAHCIIOPTHINA MepexKi 3B’ SA3KIB 00MPaEMO HAMKOPOTIIII.

MicCTKICTh TpPAaHCHOPTHHUX pPAWOHIB, TPYAOBY €MKICTh pPailOHIB (KUIBKICTh
npuOyTTs) (H}) BU3HAYaEMO BUXOASYM 3 MPUITYLIEHHS, IO B Nepiof] 4acy (TOguHYy —
mK) B padionn npudyBae 80% BCiX MpalOOUYUX Ta KyJIbTYpPHO-TIOOYTOBI
IepeCyBaHHS B I 4Yac BiACYTHI. BH3HaueHHS BEIWYMHH KOPECIOHIEHIIM MiX i-
M Ta J-M TPAHCIIOPTHUMH paHOHAMU BHKOHYEMO 13 3aCTOCYBAaHHSIM T'paBiTaIliitHOT
Mozeni. Enementn wmaTpuii Y BU3HAUaeMO Ha Mepliiid  iTtepamii. 3Ha4YeHHS
koedirieHTa O0amaHCyBaHHS Ha TepIIii iteparii xj=1.

k1o ymoBa BIJNOBIAHOCTI BUXITHOT BEIUYUHU TPYJIOBOI €MKOCTI pailloOHIB 1
TPYIOBOi €MKOCTI, OTpHMaHa Yy pPe3ylbTaTi PO3MOAULY KOPECIOHIACHINN 3a
IpaBITAIlIfHOI0 MOJIEJUII0, BUKOHYETHCS HE [JIi BCIX TPAHCIOPTHUX PaMOHIB,
po3paxyeMo HOB1 3HaueHHsS KoedilieHTa OamaHCyBaHHS 1 MPOBEAEMO PO3PAXYHOK
MaTpHIll KOPECTIOHEHIIIA Ha HOBIH 1Teparrii.

Po3po6ka MapuipyTHOT CXeMU CKIIaIa€ThCs 3 KIJTbKOX €TaIliB.

Etan 1. BwusnHauenHs HaiikopoTmux (B dYaci) OUISIXIB MDK IYHKTaMHU
(MikpopalioHaMN).

Eran 2. BcTaHoBieHHSI TOYaTKOBOT MAPLIPYTHOI CXEMHU.

Eran 3. [lepeBipka qiIbHUYHUX MapIIPYTIB Ha BIJMOBITHICTh IHTEPBAIY PYXY.

Etamn 4. Po3paxyHoK I1ij1ecripsSIMOBaHOCTI MPU3HAYEHHS TOJAATKOBUX MPOXITHUX
MapIIpyTiB.

[lepcrieKTUBHUM HAMNPSIMKOM YJOCKOHAJIEHHS TPAHCIOPTHOI CUCTEMHU MiCTa
KpeMeHuyk € BU3HAUCHHS ONTHMaJIbHOI MapIIPyTHOI MEpPEXi, sSKka Tmependadae
BBEJICHHS B OCHOBHY CXE€MY TPbhOX HOBHX MapHIPYTiB, 5Kl OyAyTh MPOXOAUTH 4Yepe3
Mmikpopaionn: 1-2-4-6; 1-2-4-3; 2-5-6-4, Ta 4YacTKOBOi 3MIHH 1CHYIOYOTO
Mapmpyty, mapmpyt Ne 21 nmus o6’emnanns Mikpopaiony Jlamku 3 Benukoro
KoxuiBkoro Ta MoJOAIKHUM.

Cnucok BUKOPUCTAHUX JIKepeJI
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YK 65.0.12.122
TH®OPMAIIVHE 3ABE3IEYEHHS MICHKHUX IIEPEBE3EHD
Yanuaincskuii B.C., 1o11., kana. Texs. Hayk, Mopo3z M.M., ct. rp. TT 22-1
KpeMeHuylbkuii HalllOHaIBbHUM yHIBEpCUTET IMeHI Muxaiina OcTporpaicbkoro

Ha BigMiHy BiJi BaHT@XHOr0, MACAKUPCHKUU TpaHCHOPT 3a0e3meuye sk
BUPOOHNYY (YHKIIIIO, TAK 1 COIIaJIbHY, HaJal0ul KOHCTUTYIIITHE MPaBO T'POMAJISH Ha
BUIbHE TEpeMIllleHHs. [CHyloua MpakTHKa YKIAJaHHS YroJl MK 3aMOBHMKOM Ha
MacaKUPChKiI TIEPEBE3CHHS 1 MEPEeBI3HUKOM HE Tependadae HasBHOCTI B Yyrojax
KOHKPETHHUX MapaMeTpiB SIKOCTI TPAHCIIOPTHOTO OOCIIyrOBYBaHHS, YMOB KOHTPOJIIO
SKOCTi, @ TOMY MPAKTUYHO HE KOHTPOIIOETHCS BUKOHAHHS TEPEBI3SHUKAMU HAaBITh
BKa3aHUX Yy JIIEH31i YMOB MO0 3a0e3MEeUeHHs SIKOCTI TIEPEBE3CHb MaCaKHPIB,
MOYMHAIOYY 3 BUKOHAHHS rpadikiB pyXy Ha MapuIpyTax i 3aKiH4yHO4H HAIIOBHEHHSM
NacaXUPChKUX TpaHCHOPTHHX 3aco0iB  (T3), BUKOHAHHSIM TapuUPHUX YMOB,
KoM(opTHOCTI TOIIO0. 3 OTJISAY BIACYTHOCTI AIEBOTO KOHTPOJIO BOJIIM HA MapUIpyTi
BHU3HAE JIUIIE TIpaBUiia, BCTAaHOBJIEHI HUM. ToMy 1 aHaJli3 IPUYUH aBapiil 3a y4acTio
aBTOOYCIB 3arajibHOr0 MPU3HAYEHHS CBIAYUTH IMPO TE, IO BaroMor MNPHUYUHOIO
aBapii € BIJCYTHICTb KOHTPOJIIO CTaHy TpPAHCIIOPTHUX 3aco0IB y OUIBIIOCTI
MEPEBI3HUKIB,  YAaCTKOBOI  BIJICYTHOCTI  PEryJSIPpHOIO  TEXHIYHOTO  OIISIAY
TPAHCIIOPTHUX 3aCO0IB Tepes BUXOJAOM Ha MapIIpyT, MEAUYHOI'O KOHTPOJIO CTaHy
BO/Isl. BUKOHAHHSA IMX KOHTPOJIbHHUX 3aXOJIB 3a ICHYIOUMMH YrOJaMH Ha I1HIIMX
aBTOIIAMIPUEMCTBAX, SIKI MAIOTh HEOOX1HY MaTepialbHO-TEXHIYHY 0a3y, HE BUMArae
BIJl OCTaHHIX HIOJICHHOI'O CTOBIJICOTKOBOI'O KOHTPOJIO aBTOTPAHCIIOPTHUX 3aCO01B
CTOPOHHIX MIAMNPUEMCTB MACAXKUPCHKOTO EPEBE3CHHS.

OCHOBHUM TNUIIXOM JUIsi 3a0e3MedYeHHsT SKOCTI IepeBe3eHb Ha CHOTOMHI €
MOHITOPUHT ~ BCTAaHOBJIEHUX  KUIBKICHUX TMOKA3HUKIB MO0  MACaXXUPChKHUX
nepeBe3eHb. 3 OOKy JepkaBuW TWTaHHA OE3MEKH TepeBe3eHb IMAaCaKUPIB
PEryiioloThcsl HakazoM JlepaBHOro KOMITeTy YKpaiHM 3 MUTaHb PEryJisaTOPHOI
MOJIITUKY Ta MIAIPUEMHUITBA 1 MiHICTEpCTBOM TpaHCHOpTy Ykpainu Big 18.12.2003
p. Ne 136/985. [Ipore nmuTaHHs SIKOCTI MEPEBE3CHb HiJE HE OrOBOPEHO, TOMY, SIK Ha
cTazaii 0OpOTHOM MPETEHJEHTIB 32 PUHOK TPAHCIOPTHUX IMOCHYT, TaK 1 MpU poOOTI
MEePEeBI3HUKA HAa MIEBHOMY PUHKY, MOHITOPUHT SIKOCT1 MPAKTHUYHO HE BEJETHCS, TIEPII
3a BCE 0 NMPUYMHI BIJICYTHOCTI BCTAHOBJIEHUX 3aKOHOJABUMX MOKAa3HUKIB. € NEBHUMI
KJIacU(pIKaTOp COIAIbHUX CTaHAapTIB 1 HOPMATHUBIB, SIKI MEPEBI3HUK, OTPUMABIIU
MEBHUI PUHOK TEpEeBE3€Hb, MOBUHEH BUKOHYBaTH. J[0 yuClIa TakuxX HOPMATHBIB
BIHOCSATD YHCIO CTOSYMX MacakupiB Ha IM° mom aBroOyca, 4ac y IOpO3i,
KOM(OPTHICTh TOI3/IKH, YAaCTOTy Ta Oe3IMeKy pyXy, BapTiCThb MOCIYT, 4ac YEKaHHS
TPaHCIOPTY, MOIHGOPMOBAHICTh MACAKUPIB HA 3YMUHKAX IOJ0 PEabHOTO rpadiky
pyXy TPaHCHOPTHOro 3aco0y, BiAXWUIEHHAX. Ha HMBUII30BAHOMY PUHKY IEpEBE3ECHb
O0opoThOa TEpPEeBI3HUKIB 3a MapIIPYTH Ta MAaCAKHUPIB Hae y po3pi3l MOKpaIeHHS
HaBEJICHUX 1 THIIUX TMOKA3HUKIB. YCl1 HaNpsIMKU 3BOJSATHCS JO 3arajbHOI OIIHKU
3aJI0BOJICHOCTI TMAacakhpa y TPhOX CTaHAX — JO MOI3JKH, MiJ Yac Hel Ta Micis
noi3aku. KoHTpoib 3a 1OTpUMaHHSIM IIUX MMOKA3HUKIB 3a0€3Meuye rpOMaJIChKICTh Ta
MYHIIUOAIbHI OpraHy, MacaXkup "TosIocye" CBOEIO OIIATOIO 3a MOCTYTH.
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Ha 6a3i cygyacHUX KOMIT'IOTEPHHX TEXHOJOTIH PO3BUHYJIHCH 1HTEICKTYyalbHi
tpancnioptHi cuctemu (ITC), saxi Onuckyde BHUPINIYIOTh YWCJICHHI 3aaadi
aBTOMAaTU30BaHOTO TUIAHYBaHHS Ta AUCIIETYEPYBAHHS NIEPEBE3EHb.

BnpoBamkenns ITC y MICbKI MAacakUPChKI TMEPEBE3EHHS JO3BOJSIE K Y
HAWOMIKY1M MEPCIIeKTHBI, TaK 1 Y TTOATBIIIOMY BUPINIYBATH IUTy HU3KY MUTaHb, K1
Ha ChbOT'0JIHI € By3bKMM MICIIEM B OpTaHi3ailii poOOTH aBTOTPAHCIIOPTY.

[Tpomony€eThCcst HACTYITHUN MPOEKT BUKOPUCTAHHS 1HPOPMAIIMHIX TEXHOJIOT1H
B yNOpaBJIiHHI MICBKMMH TI€PEBE3CHHSIMU 3 TaKuX IIOCIIJOBHUX  €TalliB
BIIPOBAKEHHS:

— CHUCTEMHU KOHTPOJIIO 3a BUX0oA0oM T3 Ha MapupyTH.

- CUCTeMHU KOHTpouto pyxy T3 Ha MapuipyTax.

- 0e3roTiBKOBOT OIJIaTH 3a npoi3a B T3.

— CUCTEMH KOHTPOJIO MEPEMIIICHHS MacaXUPChKUX Ta KoMyHaIbHUX T3.

— CUCTEMH YMPABIIHHS TPAHCIOPTHUMH TMOTOKAMH.

[Ipoexkt po3poOieHO 3 YypaxyBaHHSIM TOCIIJIOBHOIO IMiJABUIIEHHS PIBHS
TEXHIYHO-TIPOTPAMHOI'0 3a0€3IE€UECHHS] Ta HAKOMUYEHHS JOCBIY BUKOPUCTAHHS
KOMIT'IOTEPHUX  TEXHOJIOTIA  yciMa  yYaCHUKaMU  TIEPEBI3HOTO  MPOIIECY.
BrnipoBapkeHHs 3alpOoIOHOBAHOTO TJIaHy BIJOYBATUMETHCS MMOETANTHO BIJAMOBIIHO A0
pPO3MIpIB BKJIAJEHUX KOIITIB, HACHIAKIB YIPOBA/KEHHS IOMEPENHIX eTamiB Ta
MOAIBIIIOT0 PO3BUTKY 1H(GOPMAIIHUX TEXHOJIOT1HA HA TPAHCIIOPTI 1 MOXKE CKJIaaaTH
Bix 5 10 15 pokis.

1 eram - ynmpoBaJDKEHHS CHCTEMH KOHTPOIIO 32 BUXOJOM TPAHCHOPTHUX
3aco0iB (T3) Ha mapuipyTu.

2 eramn - YIpOBaJXKEHHS CUCTEMU KOHTPOIIIO pyxy T3 Ha mapuipyTax.

3 erarm - BOpOBaXKEHHs 0€3roTiBKOBOI OIJIaTH 3a Mpoi3a B T3.

HactynmuuMm, 4 eramom, Moxke OyTH BIIPOBADKEHHS CHCTEMH KOHTPOIIO
nepemimeHds T3 Ha 6a31 GPS- TexHomorii. 3 ypaxyBaHHSIM CTPIMKOTO 3/1€IIEBICHHS
3ac00IB Ta TMOCIYr TEXHOJOrl IJI00AJIbHOIO TMO3UIIIOBAHHS CTa€ peaJbHUM
YIOPOBAJKEHHSI 3ac00IB MO3MLIIOBaHHSA Ha KoxxkHomy T3. MoxiauBo, 1o 1 Ha
JPyromMy eTari JIOIUJILHO HEe pOo3pOoOJIsSATH 1 BIPOBA/KYBATH 3aCO0M KOHTPOJIO PYXy
Ha XapaKTepHUX TOYKAaX MapuipyTy Ha 06a3i TpaHcnonziepiB 1 PIT3, a 3pa3y nounHatu
3 BrpoBapkeHHsT GPS-TexHomorii.

JlokanbHa Mmicbkka mepexa (ACY — MT) Oyne BUKOPUCTOBYBAaTH JEKUIbKa
IHTErpyIOYuX CepBepiB, M0 30MPaIOTh IUIAHOBY Ta ONEPATHBHY 1H(POPMAIIIO s
MICbKOi ciyk0u. B ocHOBY perymtorounx aiit ACY — M nokiaziaeTbcs KOOpIMHALIIS
iadiB ACY TpaHCIOPTHHUX MIAIPUEMCTB 1 ClIEHIaTbHUX MICBKHX CITY’K0, BIAIOBIIHO
3arajbHl QITOPUTMH KEPYBaHHS PEai3ylOThCs Y BUTJISAL IBOX OKPEMHX ITiJICUCTEM:
QITOPUTMH TUIAHYBAHHS 1 aBTOMATHUYHOTO JHCIIETYEPYBAHHsS TMEPEBI3HHUKIB Ta
OKpEMUX alTOPUTMIB y3ro/pkeHHs. [lpm 1boMy pillIeHHS MICBKOTO PIBHA Yy
MEPEBI3HUX MOJENSAX YIPABIiHHA BHUKOPUCTOBYIOTHCS SIK OOMEXKEHHS IUIbOBHX
GyHKUIA s HWOKHIX piBHIB. Ha piBHI aAMIHICTpYBaHHS HACEIEHOrO0 IYHKTY
BUPIIIYIOTHCS THUTAHHS OpraHizaili IEHTPaJi30BaHOTO YMPABIIHHSI MICHKUM
MaCaKUPCHKUM TICPEBE3CHHSIM Ta TPAHCIOPTHUMH IMpolecaMu  3a0e3reueHHs
KUTTENSUTBHOCTI MiCTa, KOOPAMHAIT TPAHCIIOPTHOI JISTTLHOCTI PI3HUX CITY>KO MicCTa.

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 64



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

Ha ocHOBI MOHITOPUHTY MICBKHMX TPAHCIOPTHUX MPOLECIB PO3POOIISIIOTHCS
HANPSAMKH X PO3BUTKY.

BucnoBku. 1. 3 ornsny Ha mpoBeAEHMI OrJIsi[| CTaHy 3a0€3ME4YeHHS SIKOCTI
MACaXUPChKUX NEPEBE3€Hb BUTIKAE, 110 A1H0BE 3a0€3MEUEHHS MOKIIMBE JIMLIE 3
BUKOPUCTAHHSAM Cy4YacHUX 1H(POPMAIIMHUX TEXHOJIOTIH.

2. Icnytoui 3ac00M MOHITOPUHTY TPAHCIIOPTHUX CUCTEM Ha 0a3i CydacHHUX
KOMIT IOTEPHUX TEXHOJIOT1H JT03BOJISIOTH BUPINIYBATH YUCIICHHI 3aa4i
aBTOMAaTU30BAaHOTO TUIAHYBAaHHS Ta IUCIIETYEPYBAHHS HA TPAHCIIOPTI.
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YK 347.463:346.34
CTBOPEHHS HOPMATUBHO-ITPABOBUX OCHOB
EKCHEJJUTOPCHKOI JI1JTIbHOCTI
BankynoB M.B., cT. rp. TT-22-2m, Mopo3 M.M., npod., 1-p TeXH. HAYK
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

Benukum Oap'epoM y pO3BUTKY YHidiKamii eKCreauIlii € BIAMIHHOCTI B
3aKOHOJIaBY1M perjaMeHTallll eKCIeIUTOPChKOI JISIIbHOCTI B PI3HUX KpaiHax. Tomy
Ha MDKHApOAHOMY PHUHKY JISUIBHICTh €KCHEAUTOpa BU3HAYAETHCS HAIllOHATbHUMHU
HOPMaTHUBHO-TIPAaBOBUMHU akTamu. [Ipu 1mboMy HEOOXiTHO BiJI3HAYUTH, IO B CBITI
OTPUMAaJIH PO3MOBCIOKEHHS JIBl CUCTEMH IpaBa: 3arajibHe MpaBo 1 IIUBLIbHE MPaBO.

3aranpHe TPaBo - 1€ TPaBo MOOY0BAaHE HA CY/IOBUX MPEIIEICHTaX.

[Ipu posrisal cipaBu Cyjl BHCIIOBIIOIOTh apryMEHTH, K1 BioOpa)arwTh ix
TOYKY 30py Ha nofito. [Ipu po3rasal HacTynmHUX MOAIOHUX cIpaB Cyjajal 3000B's13aH1
3aCTOCYBaTH BCTAHOBJICHI apryMEHTHU JIO TOSCHEHHS 1 BUpIIIEHHS mux crpas. [Ipu
pPO3IJIA/ll KOHKPETHOI CHpaBH OCOOJIMBA yBara HOPUIUISETHCA OKpEeMHUM (aKTam.
HaBiTh He3HAUHA BIIMIHHICTB y (haKTax MOKE€ MPU3BECTH J0 LIJIKOM PI3HHUX PIillICHb.

OTxe, OCHOBOIO CHCTEMH 3arajlbHOro mpaBa € po3poOKa 3arajbHOi MpPaBOBOI
HOPMH CTOCOBHO JI0 KO)KHOT'O KOHKPETHOT'O BUTIAJIKY.

TpynHomii excrienuropa 3a 11i€l MpaBOBOi CUCTEMH TOB'SI3aHI 3 TUM, IO TIPHU
BIPOBA/PKEHI HOBOTO BHUJY JAISUTBHOCTI, HEOOXIAHO TOYHO BCTAHOBUTH YU
PO3TIIsAIAaBCS MOAI0OHUI BUTIATOK B CY/II.

B kpainax cuctemMu IIUBLILHOTO MpaBa 0 KOHKPETHOI CIIPAaBH 3aCTOCOBYIOTHCS
MIEBHI MOJIOXKEHHSAM 3aKOHY. /{7151 BUpIIIEHHSI CIOpPY, CTOPOHM 1 iX aJIBOKaTH MOBUHHI
3BEpPHYTHUCS 7O HOPMATUBHO-TIPABOBHUX AaKTIB Ta 3HAWTH HaWOUIBIN Y3TOJKEHI 3
MOJIIE€I0 TTOJIOKEHHSI. CYI[I[H Ha OCHOBI LIMX TOJOKE€Hb OOIPYHTOBYE DIIIEHHS CYy1Y.
3HauHy pOJIb TIPU PO3IMJISII KOHKPETHOI CIpPaBH BIAIrpa€e JOKTPHWHA, Ky Ha OCHOBI
aHaIi3y CYyJOBOI MPAKTUKU (POPMYJIIIOIOTh €KCIEPTH 1 SKa BUPAKAETHCS Y BIPHOMY
TIAyMadeHHI OKPEMHUX TIOJI0’KECHb MPABOBHUX AKTiB.

3HauyHI TPYIHOII BHUKOPUCTAHHS CHUCTEMH IIMBUILHOTIO TMpaBa TMOB's3aHi 3
BUIAIKAMH KOJIM HEOOX1IHO BU3HAYMUTH IIpaBa 1 0OOOB'SI3KM CTOPIH y CUTYyaIllsX, IO
HermepenOayeHi TpaBOBUMHU akTaMu. lle crmoHykae 10 mepiogudHOi Po3poOKU
J0JIJATKOBUX TOJIOKEHb MPABOBUX aKTIB LISl pO3CYAY HOBUX CUTYALIIM.

B XIX cropiyui 6yJ1H OPUMHATI T[PaBOBI HOPMH, SIKI PEryJIrOBajId
B3a€MOBIIHOCHMHU €KCIeauIlii 3 KiaienTyporo. B XX cropiuul mmpoke BUKOPUCTaHHS
B 0araTtbox KpaiHax OTpUMaJIM HaIllOHAJIbHI '3arajibHi yMOBU €KCIEIUIIII .

B Vkpaini ekcnenutop, Ik OKpema IOpUIUYHA 0c00a, HE MaB 3aKOHOABYOTO
BU3HAUCHHA. PeriaMeHTyBanach TUIBKM TPaHCHOPTHO-EKCIEAUTOPChKA [ISIBHICTh
(TEH), #Ky DOpUNKCYBAJIOCh BUKOHYBaTH MIANPUEMCTBAM  3aJII3HUYHOTO 1
aBTOMOO1JIBHOTO BHJIIB TPAHCIIOPTY.

Bmepmie excrenuTop, SK OKpeMa IOpUAMYHA o0co0a, OyB O3HA4YCHHWHA B
noctanoBi KMV Bix 21.09.1993p. Ne 770 npo "[lpaBuna 3aiiicHEHHST TpaHCTIOPTHO-
EKCTEAUIIIHHOT  JISUTBHOCTI  TMiJ] Yac TIePEeBE3CHHs] 30BHINTHbOTOPTOBEIBHUX 1
TpaH3UTHUX BaHTaxiB". Ha 11 ocHOBI Oyslo po3p00JIEHO 1HCTPYKIIIIO MPO MOPSIOK
BHJIaul CTEIIaJbHUX JIO3BOMIB (JIiIICH31M) Ha HAJaHHS TPAHCIIOPTHO-CKCIICIUIIIMHIX
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nociyr (14.02.1994p.). V 1998 pori 1 IHCTPYKIIisl, 3 METOIO CIIPOIICHHS BUXOIY
EKCIIeTUTOPIB Ha PUHOK, OyJia BiIMIHEHA.

BincyTHicTh B mpaBoBOMY MOJIi 0COOM €KCIEAUTOpa MpUBENa 10 TOro, IO B
3akoHl VYkpaimum "lIpo Tpancmopt” (1994p.) Oyno TUIBKM BH3HAY€HO, WIO
EKCIIEIUTOPCHKUM  OpraHI3aiisiM HAJAa€TbCsl KOMIUIEKC TOCTYT, TIOB’SI3aHUX 3
BIJIIPABJIEHHSAM 1 OTpUMAaHHSIM BaHTaxiB (cT. 6). (TpaHcnopTHe ekcreaupyBaHHS
3MIMCHIOETBCS BIJMOBIAHO 10O 3aKOHOJABCTBA.{Yacmuna mpems cmammi 6 8
peoakyii 3axony Ne 997-V 6io 27.04.2007})

[Toganpmuii  po3BUTOK aBTOMOOUIICTAMH HOPMAaTUBHO MPaBoOBOi 0asu
nepeBesenb (Hakaz MinictepctBa tpancnopty Ykpainu (14.10.1997 Neo 363)
"[lpaBuna mnepeBe3eHb BAHTAXKIB ABTOMOOUIBHMM TPAaHCIOPTOM B YKpaiHi') BHIC
IUTyTAaHWHY Y BU3HAYEHHS EKCIEAUTOPChKOI mdisuibHOCTI. Tak, 3rigHo cT. 1
"Excrienurop TpaHCIOPTHUI - MpalliBHUK, AKUK 3a0e3meuy€e BUKOHAHHS KOMILIEKCY
orepailiii TPaHCIOPTHO-EKCIEIUTOPCHKOr0 OOCIYroByBaHHS MiJ] 4ac IEpPEBE3CHHS
BaHTaxXIB." {A63ay eocomuii enasu 1 i3 3miHamu, eHeceHumu 32i0H0 3 Haxazom
Minicmepcmesa  ingppacmpyxmypu Ne 983 6io 05.12.2013}, TOOTO HE BHKOHYE
MiArOTOBYO-3aKIIOUHUX omepamif. Kpim Toro, He mnependadaeTbcsi ydacTb
eKCTeUTOpa B TPAHCIOPTHOMY mpolieci: "J[oroBip mpo MepeBe3eHHS BaHTAXIB -
JIBOCTOPOHHS ~ yroja  MDK  IEPEBI3HMKOM,  BaHTaXOBIANPABHUKOM YU
BAaHTAXXOOJIEP)KyBaueM, [0 € IOPUIUYHUM JOKYMEHTOM, SIKUM PErIaMEHTYHOThCS
o0OcAr, TepMiH Ta YMOBHU TEPEBE3CHHA BaHTaXiB, IMpaBa, OOOB'SI3KM Ta
BIIMOBITQIBHICTD CTOPIH MO0 1X JOACPKAHHA. {AO3ay 6ocbmuil enasu 1 8UKIIOUEHO
na niocmaei Hakazy Minicmepcmea ingpacmpyxmypu Ne 983 esio 05.12.2013};
"3aMOBHHMK - BaHTAXOBIANPABHUK a00 BaHTaXXOOJEPXKyBad, SKHH VYKIaB 3
MEPEBI3HUKOM JIOTOBIp TMpPO TepeBe3eHHs BaHTaxiB." B momampmmx crarTsix
"[TepeBi3HUK" OTOTOXHIOETHCS 3 ''ExcrienuropoM’ 3aBasiku ¢GopMyIIOBaHHIO 'Bomiid,
SIKUW BUKOHY€E 000B's13ku excreauTopa” ¢r.9.9, 10.10, 10.14 ta iH.

binbm cymitiHHOIO po3poOKor0 BusiBUBCS ' CTaTyT 3ali3HUIL YKpaiHu'
ITocranoBa KMY N 457 Big 06.04.1998p., skuii po3pi3Hse TepeBi3HUKA 1
ekcneauropa. Tak, cr. 18 mepembadae, mo "3amMOBICHHS Ha IIEPEBE3CHHS 3a
BCTAHOBJICHOIO HOMEHKJIATYpOI0 BaHT@KOBIACHUKKA ab0 3a 1X JOpydYCHHSIM
SKCTICAUTOPCHKI OpraHizalii, a TaKoX MOPCBhKI Ta PIYKOBI IOPTH IIOJAIOTH
BIIMOBIIHUM 3aii3HuIsIM . Kpim 1boro, y cr. 105 Bu3Ha4eHa BiANOBIIAILHICTH
CKCTICTUTOPIB.

Haiipnyusinie npaBoBe BU3HAHHS OTPUMAaB €KCIEAUTOP B paMKax areHTChKOi
opranizamii "Kogexkc TOproBeapbHOro MOpEIUIaBCTBA YKpaiHM' , SKa KpiM
TPAHCIIOPTHO-CKCIICAUIIIMHAX IIOCIAYT BHKOHYE Jii 10 OOCIYrOBYBAaHHIO CYCH.
3rigao ¢r1.116 1poro akry "Y MOpCchKOMY IMOPTY a00 mo3a HMOro TEPUTOPIEI SIK
MOCTIMHI TPEACTAaBHUKU CYJHOBJIACHHWKA JIIIOTh areHTChbKI opraxizaiii (MOpChKU
areHr), Akl 3a JJOrOBOPOM MOPCHKOTO areHTYBaHHS 332 BUHAropoJly 3000B'S3YIOThCS
HaJaBaTH TMIOCIYTrd B Trajy3l TOProBelIbHOTO MopermiaBcTBa'. {Yacmuny Oopyey
cmammi 116 euxmoueno na niocmasi 3axomny Ne 4709-VI eio 17.05.2012}. Ilpu
BUKOHAHHI JIOTOBOPY MOPCHKOTO areéHTyBaHHS MOPCHKHH areHt, IO Jl€ BiJ 1MeHI
CY/JTHOBJIACHMKA, MOXKE TaKOX JISTH Ha KOPUCTH 1HIIOI JOTOBIPHOI CTOPOHH, SKIIIO
BOHA ii Ha T€ YMOBHOBAXMJA 1 SKIIO CYAHOBIACHUK HE 3amepeuye.{Yacmuny
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yemeepmy cmammi 116 euxnioueno na niocmasi 3axony Ne 3370-1V 6io 19.01.2006}.
Crt. 117 IIpaBa Ta O0O0OB'S3KM MOPCHKOro areHTa 'MOpPCBHKHHA areHT BHKOHYE
dbopmanbHOCTI Ta ii, MOB'I3aHl 3 MPUOYTTSIM, MepeOyBaHHSAM 1 BIAXOJOM CYJHA,
JOoIIOMara€e KamiTaHy CygHa Yy HaJlaroMKEHHI KOHTAKTIB 3 CIy)KO0aMH IIOPTY,
MICIICBUMHM ~ OpraHaMd BHUKOHABYOi BJIQJW, B OpraHi3amii IOCTadyaHHS 1
0OCIyroByBaHHSI CyJHa B TIOPTY, O(QOPMJISi€ MHWTHI JOKYMEHTH Ta JOKYMCHTH Ha
BaHTaX, IHKacye cyMu (GpaxTy Ta iHIII CYMH JJIs OIJIaTH BUMOT CYJAHOBJIACHUKA, ITIO
BUHUKAIOTh 3 JIOTOBOPY MEPEBE3CHHS, CIUIAYy€ 3a PO3IMOPSIPKEHHSIM CYIHOBIACHUKA 1
KariTaHa CyJHa CyMH, TOB's3aHl 3 NepeOyBaHHAM Yy TOPTY, 3aJlyda€ BaHTaxl JJisi
MOPCBKHMX JIHIN, 3aiiicHIOE 30ip (paxTy, eKCHneAupyBaHHS BaHTaXy, HalMaHHS
eKIMaXiB JJIsi pOOOTH HA CyAHaX, BHCTYIA€ BiJl IMEHI BAaHTAKOBJACHUKA, a TAKOXK
JIOTOBIPHOIO CTOPOHOIO YYaCHUKIB MYJIbTUMONAIBLHOTO TepeBe3eHHs. { Yacmuna
nepwa cmammi 117 i3 3minamu, eHeceHumu 32i0H0 i3 3axkonom Ne [887-1X eio
17.11.2021}. Mopchkuii areHT 3000B'S3aHUN:3IIMCHIOBATH JT0OPOCOBICHO CBOIO
TISTBHICTh BIJIMMOBIIHO JIO IHTEPECIB CYAHOBJIACHHWKA abo IHIIOrO JOBIPUTENS 1
3BUYAMHOI MPAKTHKH MOPCHKOTO areHTYBaHHS;IiSATH B MEXaX CBOIX ITOBHOBaYKEHb;HE
nepenaBaT 3AIMCHEHHS CBOIX (DYHKITIN 1HIIN 0co0i (Cy0'€KTy), SKIIO TUTHKU BiH HE
OyB VYIIOBHOBOXCHHM Ha II¢ CBOIM joBiputrenem.{Cmamms 117 i3 3minamu,
sHecenumu 32i0n0 i3 3axonom Ne 5462-VI 6io 16.10.2012}{3minu 0o cmammi 117
ous. ¢ 3axoni Ne 4709-VI sio 17.05.2012}. Ct. 118 O60B's13k1 CyIHOBIACHHKA a00
iHmoro noBiputens 'CymaHOBIACHUK a0o0 IHIIWMNA JOBIPUTENIbh 3000B'sI3aHI:HAABATH
MOPCBKOMY areHTy KOIIITH, JOCTaTHI TUIst 3MIMCHEHHS 1oro
(YHKIIIH;BIAIIKOAOBYBAaTH MOPCHKOMY areHTy Oy/b-siKi BUTpaTH, 3p00JIeHI HUM Bij
ix iMeHl a00 3a iX 3rOAOIO;HECTH BIANMOBIAAIBHICTh 32 HACHIJIKU OyAb-IKUX JIid
MOPCBKOT'0 areHTa B MEeKax oro mOBHOBAKEHb.

[TopiBHSHHS HOPMAaTUBHUX TMOJIOKEHb KOIEKCY TOPTOBEITEHOTO MOPEIIIIaBCTBA
3 TunoBumu 3aranmpHumu ymoBamu excrnenuuii FIATA mnokaszye iX mnpakTU4Hy
TOTOXHICTb.

BusznanHs 1paBOBOro CTaTyCy eKCHEAUTOpa IIOB’s3aHi 3 MNPUUHATTIM
HueinsHoro Komekcy Ykpainu (2003p. 31 3minamu 1o 2022p.) Ta 3akoH YKpaiHu
"[Ipo TpaHCHOPTHO-EKCIEAUTOPChKY AisUTbHICTE  (2004p.) BIANOBIAHO SKOMY 3a
JIOTOBOPOM ~ TPAHCIIOPTHOTO  EKCIEAUPYBAHHS OJHA CTOpOHA (EKCTIEIAUTOP)
3000B'A3YEThCS 3a IUIATY 1 3a PaXyHOK JPYroi CTOPOHM (KJII€HTA) BUKOHATH abo
Opra”i3yBaTH BHWKOHAHHS BH3HAYCHUX JIOTOBOPOM TIOCHYT, TIOB'S3aHUX 3
MIEPEBE3CHHSIM BaHTAXKY.
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YK 656.13:658
TEXHIKO-EKOHOMIYHE OBTPYHTYBAHHSI CTBOPEHHS
JOTICTUYHOI CUCTEMMU YIIPABJIHHS BAHTAXKHUMUA
INIOTOKAMM
Mopo3 O.B., 1ou., kana. ekoH. Hayk, Copokina M.O., ct. rp. TT 22-1
KpeMeHnuylbkuii HallioHaIbHUM yHIBEpCUTET IMeH1 Muxaiina OcTporpaicbkoro

OnHrM 3 OCHOBHUX HAMNpPSMKIB Cy4acHOI €BPOMEHCHKOI TPaHCIOPTHOT
MOJIITUKU  SIBJISIETBCSA MEPEeXiJ JI0 TPAHCIOPTHOI JIOTICTUKH, [0 TPAHCIOPTHO-
TEPMIHAJIBHUX CHUCTEM BaHTa)XHUX IE€PEBE3€Hb, K1 JO3BOJIAIOTH YIOCKOHAIIOBATU
Oprasizaiiilo MepeBe3eHb, 3a0€3MEYUTH KOMIUIEKCHE OOCIYrOBYBaHHS CIIOKHBAaYiB
TPAHCIIOPTHUX IOCIYT, CTBOPUTH YMOBU JIJIsl PO3BUTKY KOMOIHOBAHOT'O TPAHCIIOPTY,
3HM3UTHU €KOJIOTTYHE HABAaHTAKEHHS HA HABKOJIUIIIHE CEPEIOBHIIIE.

BnpoBa/pkeHHsI TakuMX TEXHOJOrA NOTpedye CTBOPEHHS Mepexl 30IpHUX Ta
PO3MOMIIFYUX JIOTICTUYHHMX IIEHTPIB, IO BUKOHYIOTh (YHKII: B3aEMOJII MIiX
BUJIAMU TPAHCIOPTY, OpraHi3alli MaTepiaJbHOr0 pPO3MOJALTY B EKOHOMIYHOMY
perioHi. Bonu sBns0THCSI 0230BOI0 OCHOBOIO YIIPABIIHHS MaTepialbHUMH MOTOKAMH,
3a0e3MeuyoTh B3a€EMO3B'A30K 3 BIAIPABHUKAMH, CIOXKMBAYaMH, MEPEBI3SHUKAMU,
eKCTeUTOPaMH, 3a0€3MeUyI0Th CBOEYACHI B3a€EMOPO3PaXyHKH Yepe3 OaHKH.

TepMiHanbHI MepeBe3eHHs BUHUKIW 32 KOPJOHOM IEpII 3a BCE y 3MIMIAHUX
CUCTEMaX JIOCTaBKH BAHTAXIB y MIDXMICHBKOMY Ta MIDKHApOJHOMY CIOJYYEHHSX: Y
BEJIMKMX MOPCHKHMX TIOPTaX, TPAHCIOPTHHX BY3Jax. Y SKOCTI OpraHi3aTopiB
TepMIHAIBHUX TIEPEBE3€Hb BUCTYMAIOTh, SK IMPaBUJIO, TPAHCIOPTHO-EKCIEIULIIIHI
dbipmu abo oreparopu p13HI/IX BU/IIB TPaHCHOpTY, AK1 BUKOPHCTOBYIOTh yHIBEpcabHi
abo creniaiaizoBaHi TepMIHAIM 1 TEPMIHAJIbHI KOMIUIEKCH MJii DPI3HUX CIIOCOOIB
NepEeBE3CHb.

TpaHCTIOPTHO-TOPOXKHIN KOMIUIEKC YKpaiHW Ma€ JOCTaTHHO PO3TATYKCHY
CKJIQJICBKy MEpPEeXy Ha 3aJi3HUYHUX CTaHI[iSAX, B MOPCHKHX 1 PIYKOBUX MOpPTaxX Ta Ha
IHIIKUX TepMiHamax. Mix IHIIMM, BOHH, SIK TMIPABUIIO, MAIOTh BY3bKe (DYHKI[IOHATHEHE
COpsiMyBaHHS 1 HE BIAMNOBIAAIOTh CyYaCHMM  KOHIICTIISIM — TPaHCIOPTHO-
EKCTIeANIIITHOTO TIPU3HAYCHHSI.

[IpakTuka HmisUTBHOCTI TOMIOHWX IIEHTPIB, CTBOPEHUX B OKPEMHUX pErioHax
(3akapnartsa, D[mIid4iBChbK) MIATBEPKYE MAOLUIBHICTE iX cTBOpeHHs. Ilpu Tomy
HAJICXKHUN ePeKT Moxe OyTH AOCATHYTO JHINIE MPHU HASBHOCTI B3a€MOIIOB'S3aHOT
MepexXi IEHTPIB, AKI MPAIIOI0Th B MEXaX MIKHAPOJHOTO TPAHCIIOPTHOTO KOMILIEKCY
(MTK) Ha 0CHOBI JOTICTUYHUX TEXHOJIOT1M.

CtBOpeHHST Mepexi 30ipHO-PO3MOAUTBUUX IIEHTPIB SBISETHCS CKIJIATHOIO
HayKOBO-TE€XHIYHOIO MPOOJIEMOI0, siKa MOTpeOye KOMIUIEKCHUX JOCIIKEHb B 00J1aCTi
TISUTBHOCT1 BCIX BHUAIB TPAaHCHOPTY, BKJIIOUAIOUM MPOMUCIOBHM, iX OpraHizamiiHo-
MpaBoOBOro, 1H(POPMAIIHHOIO Ta TEXHOJOTIYHOro 3abe3redeHHsA. Bei i mUTaHHS
MOBUHHI PO3IJSAaTUCS B OPraHiuHOMY 3B'SI3KYy 3 poOOTOH 1HIIMX Tally3en
€KOHOMIKH, MUTHHUIIb, (DIHAHCOBO-0aHKIBCHKOT CUCTEMHU.

Bce 1e morpebye po3poOKM METOIMYHHMX MAXOAIB 10 (opMyBaHHS
parioHadbHOI CXEMH PO3TAlTyBaHHS BAaHTAXKHUX IEHTPIB, BUXOJAYHU 3 ICHYIOUHX Ta
MEPCIIEKTUBHUX BAHTAKOIMOTOKIB, IIJATOTOBKM HOPMAaTHBHUX JOKYMEHTIB, IO
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CTOCYIOTHCS FOPUIUYHOTO CTAHOBHIIA IICHTPIB, IPABOBOT'0 PETYIIOBAHHS 1X BITHOCHH
3 cy0'€eKTaMH PUHKY TPAHCIOPTHHUX TOCIYT, OCOOJWBOCTEH MISUTBHOCTI B BUIBHHX
€KOHOMIYHHUX 30HaX.

KoHueHTpaniss J0ricTHd4HUX omepauid  Ha ©0a31  301pHO-PO3NOALTBYUX
TepMiHANIB — 1l¢ Bum@a ¢opma oprasizaiii TPaHCIOPTHOrO OOCIYrOBYBaHHS,
COpsIMOBaHa Ha TMOBHE 3aJ0BOJICHHS MIAMPUEMCTB Ta OpraHi3alliil nmepeBe3eHHsIMH,
mo rmnepeadadae SKICTb OOCIYTOBYBaHHS ¥ MIABUIIEHHS MNPOAYKTHBHOCTI
TPAHCIIOPTHOTO MPOLIECY.

B ocHOBI BH3HAUYE€HHS EKOHOMIYHOI €(EKTUBHOCTI — OI[IHKA €JIEMEHTIB
OJUHUYHOTO TEXHOJIOTTYHOTO TMpOLECY JOCTaBKU BAaHTAXIB, SKHUH SBISETbCA
TOTOKHIM BHPA30M TPAHCIOPTHOI JIOTICTHKH.

Buxopucrano mocBin poOOTH 3aKOPJOHHHUX Ta BITYM3HSIHUX MEPEBI3HUKIB, SIKI
KOPUCTYIOTbCSI TOCIYyraMu JIOTICTUYHUX LEHTPIB, TPAHCIOPTHO-EKCIEIULINHIX
CITY’K0, MIIPO3/LTIB CTEKEHHS 32 PyXOM TPAHCTIOPTHUX Ta TOBAPHUX MOTOKIB.

Mertoro 3ampornoHOBaHOIO PO3PAaXyHKY 1 MOJANBLIOTO aHaji3y SBISETHCS
NparHeHHs 70 MOXJIMBOTO TOKPAIICHHS CepBiCy Uil yYaCHHUKIB TPaHCIOPTHO-
eKCIIEANIIIMHOrO mporecy (MAIPUEMCTBO — BIAMPABHUK BAHTAXIB — TPAHCIOPTHO-
eKCTIeAUIIHHE MAMPUEMCTBO — MIANPUEMCTBO — OJICPKyBay BaHTAXIB).

Cxema noOy10BHM po3paxyHKy €(heKTUBHOCTI MICTUTh PO3ALIN:

1. EkoHOMIs BiJ MOKpAIIEeHHS! BUKOPUCTAHHS aBTOMOOUIBHOT'O TPAHCIIOPTY, SIKa
BU3HAYAETHCS SIK PI3HULS BUTpPAT HAa JOCTAaBKY BAHTAXIB 0 Ta MICHA peaii3auii
MPOEKTY CTBOPEHHS JIOTICTUYHOTO IICHTPY.

2. ExoHoMis, moB'i3aHa 13 3MEHILEHHSM BTpAaT Ta IICYBaHHS BaHTaxy 3a
paxyHOK oprasizauii poOOTH 3 KIIEHTYPOI: HaBaHTaKyBaJbHO-PO3BAaHTaXKyBaJIbHI
poO0IT, CKIAJCHKUX OIEpallii.

3. ExoHOMIA, TmOB'sI3aHa 3 CKOPOYEHHSAM 30UTKY Bia 3a0pyJHEHHS
HaBKOJIMIITHBOTO MPUPOAHOTO CEPETOBUIIIA.

4. EKOHOMIS BiJl CKOPOUEHHSI 30UTKY.

I3 cymu piuHOi exkoHOMIl (IOAATKOBOro NpHOYTKY) Ha YacTKy CTBOPEHHS
HanionansHoro Jlorictuunoro LlenTpy HeoOxigHO BUTpaTUTH, pubau3Ho, 10%. I3
HUX Ha MOTAallleHH KpeAuTy BUAUIAeThes 15%. 3aranbHa cyMa BUTPAT HA CTBOPEHHS
JIOTICTUYHOI CUCTEMU YIIPaBIIIHHS BaHTAXXHUMH MMOTOKAMH CKIIAJJA€ThCS 3 BUTpPAT HA
IIPOEKTHO-TO0CIITHUIIBKI pOOOTH 1 KalmTaJIbHUX BKJIAJICHb B PYXOMUHN CKIIaI.

BucnoBxku

HaBenena cxema moOynOBHM PO3paxyHKY €KOHOMIYHOI  e€(eKTHBHOCTI
CTBOPEHHS Mepexi 30ipHO-pO3MOJAUIPYMX IEHTPIB CBIAYUTH NPO AOULIBHICTh
BIIPOBAKEHHSI TPAHCTIOPTHO-TEPMiHAJIBHUX CUCTEM BAHTAXXHUX MEPEBE3EHb.
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YK 656.13:658
JOTICTUYHHUN AHAJI3 MICHbKHUX IMTACAKUPCHKHUX NNEPEBE3EHD
Yepuaii B.1IO., ct. rp. TT 22-1m
KpeMeHuylbkuii HalllOHaIBbHUM yHIBEpCUTET IMeHI Muxaiina OcTporpaicbkoro

Kpu3oBi sBuIIa B €KOHOMILI YKpaiHM Yy NepioJ NEepexoay A0 PHHKY
OOyMOBWIHM 3HIKEHHS €(QEKTHBHOCTI Ta SKOCTI MACaXUPCHKUX TIepeBe3eHb. 3
CTaTUCTUYHUX JAaHUX BHJIHO, IO Ma€ MICIIE€ 3HWXEHHS OOCATIB TIepeBe3eHb
MacaXupiB TpaMBasIMH Ta TPOJEHOycaMH, 1110 € HETaTUBHOIO TeHIeHlier0. Halloibin
€KOJIOT1YHI BUIU TPAHCHOPTY HE PO3BUBAIOTHCS HAICKHHM YMHOM. 3acTapliuid
PYXOMHUH CKJaJ TpaMBaiB 1 TposieOyciB, HEJOCTATHIM PO3BUTOK MOTYKHOCTEH 3
BUPOOHUIITBA PYXOMOTO CKJIaay, HEIOCTAaTHS KOOPJIWHAIlS PO3BUTKY PI3HUX BUJIB
NacaXUPChKOTO TPAHCIIOPTY y BEJIMKUX MICTaX MPU3BOAUTH 10 BIIMOBIIHUX
JAUCTIPOTIOPIIIN 1 3HUXKEHHS SIKOCT1 Ta e()eKTUBHOCTI TIEPEBE3CHb.

3rifHo0 3 BHU3HAYEHHSIM EKOHOMIYHOI EHIMKIONEMI] M JIOTICTUKOIO CIIIL
PO3YMITH raiy3b €KOHOMIYHOI HAYKH, sIKa BUBYAE TEOPII0 ONTUMAIBHOTO YIIPABIIHHS
MaTepiaJbHUMH, 1H(QOpMaliifHUMH Ta (PIHAHCOBUMHU TOTOKAMU B EKOHOMIYHHUX
aJlalTUBHUX CUCTEMAax 13 CUHEPTriUHMMH 3B'i3KaMu. JIoricThka € HOBUM HAIPSIMOM Y
Haylll, SKAA BKJIOYAE TEOPI0 Ta TMPAKTUKY YIPABIiHHA MarepialbHUMU
1HbOpMAIITHUMU TTOTOKaMHU, TOOTO PO3TJIAIOM Yy KOMILJIEKCI MUTaHb, MOB'I3aHUX 13
mpolecaMu 00Ty ~ CHUpPOBMHM,  MaTepiajiB,  KOMIUIEKTYIOUUX  BHUPOOIB,
HamiBpaOpuKaTiB, 3aMacHUX 4YacTHH, TOTOBOI MPOAYKIli, iX JOCTaBKH BiX
nmocTayajibHUKA 70 3aBOAY-BUPOOHMKA 1 BiJ 3aBOAY-BHPOOHHMKA JI0 KIHIIEBOTO
CIOXKMBaya BIAMOBIAHO /10 MOTO BUMOT Ta IHTEPECIB.

dopmyBaHHS 3arajJlbHOr0 BU3HAYEHHS TOHATTA 'JIOTicTHKA" BigOyBasocs y
B3a€MO3B'SI3KY 3 TEOPETUUHUMHM MPOOIeMaMu, 10 BUHUKAIU 3 4YaCOM, IHTETPYIOUYHUCH
Yy CHCTEMOOXOIUTIOIYHMK MexaHi3M. OCKUIbKHA JIOTICTUKA — 1€ OTPUMaHHS
HEOOX1THMX TOBapiB ab0 MOCIYr y MOTPIOHOMY MiCIIi, B MOTPiOHMI yac, 3a 6a30BUX
YMOB Ta OTPUMaHHS MiAMPUEMCTBOM HAHOUTBIIOTO TOXOY, 1l MOYKHA TPAKTYBaTH SK
MEXaHI3M JIOCATHEHHS KOMMpOMICY (y3TO/KEHHS) MK BUKOHAHHSM 3000B's3aHb 1
HEOOXIIHUMHU [IJI1 [OTO BHUTpAaTaMHu, TOOTO CHOXXHMBA4 3aJI0OBOJICHUM pPIBHEM
BUKOHAHHSI MOTO 3aMOBJICHb 1 BUTpPATH BUPOOHWKA (HAJaHHS MOCIYT) € JUIsl HHOTO
npuitHaTHUMEU. Ciig Opatu A0 yBaru, 1o cheporo JOCHIIKEHHS € JIUCIIO3UIlINHI,
TOpriBeNbHI, TPAHCHIOPTHI NPOLECH, NPOIECH CKJIaAyBaHHS Ta IaKyBaHHA,
BUPOOHUYOTO TUIAHYBAHHSI 1 YIIPaBJISHHS.

[cHye Tpu miaXoAu 10 BU3HAYEHHS MOHATTS 'Jorictuka’. Ilepuinii opieHTye Ha
nepeMilieHHss — [ii, 3aBOJKU SKUM BiAOYBA€ThCS IJIaHYBAaHHSA, YIPaBIIIHHS,
peamizallisi Ta KOHTPOJb MPOCTOPOBO-4acOBOi TpaHcdopmallii ToBapiB 1 MOB'I3aHl 3
UM KUIBKICHI aCOPTUMEHTHO-SKICHI 3MIHM, MAHINYJSIiHHI 3MIHM Ta 3MIHU B
JIOTICTHYHOMY cepBici. Take BH3HAUYCHHS pEaATI3yeThCS 3a TaKow (HOPMYJIO
CUCTEMHOro aHamizy: <BiAmoBiAHWI NPOIYKT (32 SIKICTIO 1 KUIBKICTIO)> — <Y
BIJIMOBITHOMY CTaHi, 3 BIAMOBIAHOIO 1H(pOpMaIlieo> — <Y BIAMOBIIHOMY Yaci> —
<V BIAMOBITHOMY MICIIi 32 MiHIMaJIbHUX BUTpaT>.

[H1I12 BEpCist IIHOTO TIOHSTTS BUKJIAJCHa AMEPHKAHCHKOIO PAJIOI0 3 JIOTICTUKH
BU3HAYAETHCS TaK: JIOTICTUKA — TpolleC TUIaHyBaHHS, peaiizaiii Ta KOHTPOJIIO 3a
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epeKTUBHUM 1 EKOHOMIYHUM TIEPEeMIIIEHHIM 1 CKJIaJyBaHHSIM CHpPOBUHH,
HamiBpaOpuKaTiB 1 TOTOBUX BUPOOIB Ta MOB's3aHOI 3 UM iH(OpMaIli 3 MyHKTY
HAJXOKEHHSI 10 TIyHKTY CIIOXXUBAHHSI BIAMOBIIHO O BUMOT KJIIE€HTA.

AHaJIOT1YHE BHU3HAYEHHSI Ma€ JIOTICTHKA, TMpuUiHITA EBPONEHCHKOIO
JIOTICTHYHOI acorfiamiero. JlorictTuka — TMOHATTS, IO OXOIUIIOE OpTraHi3aIliio,
IJIaHYBaHHS, KOHTPOJb 1 peaiizallilo MepeMillleHHs] TOBapiB BiJ iX MOXOKEHHS
4yepe3 BUPOOHUIITBO 1 JUCTPHUOYITIO 0 KiHIIEBOTO CIIOKMBaya 3 METOIO 3a7[0BOJICHHS
BUMOT PUHKY 32 MiHIMAQJIbHUX BUTPAT 1 MIHIMAJIbHUX KaIliTAJIOBKJIaIEHb.

Hpyruil miaxig nepegdadae OplEHTALII0 HAa LUK CHOKHUBaHHS BUPOOYy abo
BUKOHAaHHS mociyr. Jlorictuka mnpu IbOMY MIiAXOAl — JOMOMDKHE YIPaBIIiHHS
TUTAaHYBaHHSAM, KOHTPOJIEM i PEryJrOBaHHSAM, SKE B TEPioJ CIIOKUBAHHS MPOTYKTY
rapanrye e(heKTUBHE BUKOPHUCTAHHS 3aC0O01B 1 aIeKBaTHE €()eKTUBHOCTI JIOTICTUIHHX
€JIEMEHTIB TiJ 4ac ycix (a3 mepiogy croxuBaHHs (1HIIIIOBAHHS, IUJIaHYBaHHS,
peanizarlii, eKcruryaTallii Ta JiKBiaallii).

Tperiii miaxig Opi€EHTYE HA TMOCIYTH, JIOTICTHKA MPU 1bOMY MIAXOAl — IIe
MpoIiec KOOpAWHAIlll HeMaTepladbHUX 1H, 10 SAKUX CIiJ BIATUCS IS €PEeKTUBHOIO
HA/IaHHS MTOCTYT MIOAO BUTPAT 1 3T1HO 3 BUTpATaMH KIII€HTA.

CknagoBuMu Tiporiecy Tpancdopmarili KOHIEMNIIT JIOTICTUKH €:

1. MucneHnHs, 30plEHTOBaHE Ha BapTICTh 1 KOPUCHICTh PE3yJIbTaTy AiSUIBHOCTI,
gaKe Tepenadavae CTBOPEHHS OJATKOBUX KOPUCHOCTEH (BapTOCTI MicIis,
yacy, iH(opmarlii mpo ToBap Ta MOCIYry).

2. MucieHHs  CHCTEMHUMH  KaTeropisiMi,  sKI  IPYHTYIOTbCS  Ha
B32€MO3aJICKHOCTI 3aC001B 1 IIPOIIECIB.

3. MucneHHs KareropisiMu 3araipHuX a00 TIOBHMX BHTpaT (BUTpaT Ha
oopMJIEHHS 3aMOBIICHHS, TPAHCIIOPTYBAaHHs, TaKyBaHHSA, YIPaBIiHHS
3amacaMM Ta CKIAJIChKUX BUTPAT), BUTPAT 3aKyMHiBIl 1 OOCIyroBYyBaHHS
cnoxuBavya. CTpyKTypu3allisi MOBHUX BHUTpaT OOyMOBJIEHA MOXJIHMBICTIO
re’epaiiii KOH(QIIKTIB BUTPAT KOH(IIIKTAMU IUIEH.

4. MucneHnHs kaTeropisiMu oOCIyroByBaHHs (LMKJ 3aMOBJICHHS, HaJ1MHICTB,
SKICTh Ta €IaCTUYHICTh BUKOHAHHS 3aMOBJICHHS).

5. Mucnenus kareropisiMu €()eKTUBHOCTI.

Jlana cTpykTypu3allis Mae JBa AacleKTH peaiizarii: (yHKIIOHAIbHUN Ta

THCTPYMEHTAJIbHUM.

OyHKIIOHAIBHUAN aCIIeKT XapakTepusye (GOpMyBaHHS Ta peaizaililo MHOKUHU
(YHKIIIH JTOTICTHKY 3a1aHOT0 00'€KTY Ta MPOIIECIB AiSTILHOCTI.

[HCTpyMeHTanbHUN  acmiekT mependadae  QopMyBaHHA Ta  peaizalliio
THCTpPYMEHTaIbHUX (METOMWYHUX) 3ac00iB JOCSTHEHHsS 3aJlaHuX I[iIed Ta
e(eKTUBHOIO BUKOHAHHS JIOTICTUUHUX (PYHKIIIH.

[HTerpamiss JOriCTUYHUX CTPYKTYPHUX Ma€ IUHAMIYHUN XapakTep, SKHM
MOCUJIFOE 3JaTHICTh aJanTaiii MANPUEMCTB JI0 3MIH COI[laJbHO-€KOHOMIYHOTO
CepelloBUIla Ta JO CKOHOMIYHUX, TEXHIYHMX 1 TEXHOJIOTIYHUX  YMOB
rOCIOJIapIOBaHHg. AKTUBHHMM I1HTETpaIliiHUN acCIeKT JIOTICTUKH BUSBISETHCS B
KOOpJIMHAITI, sIKa TTPOHMKAE B OCHOBHI KJIACHM4YHI cepu MIsIIBHOCTI MIANPUEMCTB,
OpraHizaiiii Ta YCTaHOB 1 B TMpPOIEC TOCIOAAPIOBAHHS 3arajoM, 3TJIa/DKyI0ud
MOETHAHHS JIOTICTUYHUX (YHKINA Ta M1 3 IHIMUMH (YHKIISAMH IIIPUEMCTB, a
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TaKoX KOH(MIIKTH 1 TeHAeHHIl y cdepl JOriCTUYHO-MAapKETUHIOBUX IUIeH 1
KOMIIOHEHTIB Y pUHKOBOMY YKJIaJ[1 3araJioM.
BucHoBku

BceraHnoBneHi HampsiMd BJIOCKOHAJICHHS MACAKUPCHKUX TIEPEBE3CHb CBITYAThH
PO, 110 3MiHA MPIOPUTETIB Y MIAMPUEMCTBI 3yMOBIIOIOTH 1 CTUMYJIIOIOTh PO3BUTOK 1
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YK 656.13:658
JIOT'ICTUYHE YIIPABJIIHHS NEPEBE3EHbB ITPU B3AEMO/IIi BUJIIB
TPAHCIIOPTY
Mopo3z M.M., cr. rp. TT 22-1
Kpemenuynpkuii HalioHaILHUN yHIBEpCUTET iMeHI Muxaiina OctporpaachbKoro

Haii6inpm ¢pyHgaMeHTanbHOI0 3MIHOO, SIKY BHOCUTH JIOTICTUKA B YIPaBIIIHHS
NEPEeBE3CHHAMH MAacaXupiB € 3abe3nedyeHHs e(PEeKTUBHOCTI  KOMIUIEKCHOTO
TPAHCHOPTHOIO OOCIYTrOBYBaHHS PI3HUMHU BUJAMU TPAHCIOPTY 3 OPIEHTALIEI0 HA
BHUCOKI KIHIIEBI pe3ylbTaTu MisbHOCTI. Kpurtepii sKocTi mepeBe3eHb IMacakupiB
BKJIFOYAIOTh: Yac OYIKYBaHHS TPAHCIOPTHUX 3aCO0IB y MEPBUHHOMY ITyHKTI MTOCAIKU;
KUIBKICTh TEpecajjok y MpoIleci PyXy BiA TEPBUHHOTO 10 KIHIIEBOTO ITYHKTY;
KoM@opTadenbHICTh MOI3/IKH; Yac MOI3/IKH; BapTICTh MOI3IKH.

Jlo kpuTepiiB ePeKTUBHOCTI MEPEBE3E€Hb MACaXHPIB HaJeXkaTb: COOIBApPTICThH
MEePEBE3CHb, PEHTAOCNBHICT, TEpPEeBE3CHb; (OHAOBITAYa OCHOBHHUX (HOHIB
TPAHCHOPTHUX MIANPUEMCTB; AOXOAM Bl NEPEBE3C€Hb MACAKUPIB; NPOAYKTUBHICTD
mparti.

AHaniz Mojienel TpaHCTIOPTHOI TEXHOJIOT1i MEepPeBE3CHHs MacaXUpiB CBIIYUTH
po Te, 10 JJs 3a0e3nedyeHHsl e(heKTUBHOCTI POOOTU PYXOMOTO CKJIaay HEOOX1THO
BUPIIIYBAaTH TaKi OCHOBHI 3a/1a4i:

- po3poOKa MaTreMaTWyHOI MOJeNl JIOTIYHOIO YNpaBIiHHA [EpPEBE3ECHHSIMU
MAaCaKUPIB — 3 ;

- po3poOKka KpuTepiiB CHUCTEMHOI e(EeKTUBHOCTI (YHKI[IOHYBaHHS JIOTICTHYHOI
CUCTEMHU YTIPABJIIHHA MPOLIECAMH NEPEBE3CHHS MACAKUPIB — 3, ;

- pO3po0Ka cTpaTeriil JOrYHOr O yINpPaBIIIHHS EPEBE3EHHAMU MACAKUPIB — 343 ;

- MOHITOPHHI Ta MOJETIOBAaHHSA TMPOIECIB TIEPEBE3CHHs IMACaXUPIB 3 METOIO
i1eHTr (KA OCHOBHUX XapaKTEPUCTHK iX (PYHKITIOHYBaHHS, PO3BUTKY 1 ajlanTarii —
304 5

- ONTHUMI3aIlisl MapuIpyTiB IepeBe3eHb B yMOBax B3aEMOJIl PI3HUX BUJIIB
TPAHCTIOPTY — 3¢5 ;

- onTuMIi3amis opraHizamiiHOl 1 (QYHKIIOHATBHOI CTPYKTYpPH JIOTiICTHYHOTO
VIOPABIIHHS NPOLECAMU IEPEBE3CHHS MACAKUPIB — 3¢q ;

- CTBOPEHHS HEOOXIJTHUX CTPYKTYPHUX MIAPO3JLIIB JIONICTUYHOIO YIPAaBIIHHA — 3y;
- po3poOKa ajropuTMiB ONTUMAIBHOI B3a€EMOJIl PI3HUX BUAIB TPAHCIOPTY Y
MIPOIIEC] TTePEBE3EHb MACAKUPIB — 3g ;

- ONTHUMI3aIlS PYyXY TPAHCTIOPTHHUX 3aCO0IB — 3yq ;

- ONTHUMI3aIlisl BUKOPUCTAHHS TPYAOBUX, MaTeplaJbHUX 1 (IHAHCOBUX PECYPCIB — 3

KoxxHa 3 mepeniueHux BUIIE 3ajiay, 3T1JTHO 3 BUMOTaMH CUCTEMHOI'O IMiJAXOAY,
MOKe OyTH MpeCTaBiIeHa TaKOK (HOPMYIIOLO:
3jk_)Mjk —)Ajk—)ij—)Rjk, (l)

J€ 3j —3aja4a j-ro piBHA k -r0 HaMEHYBaHHS,
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M jc — METOJ BUPIIIEHHS 3aa4l j-ro PiBHA k -TO HAMMEHYBAaHHS,
Aj — alrOPUTM BUPIIICHHS 33Ja4l j-TO PIBHA k -TO HAWMEHYBAaHHS;
P — IPOrPaMHO-TEXHIYH1 (PECypCH1) 3acO0M BUPINICHHS 3a]a4 j -0 PIBHSA k -

ro HaiMEHYBaHHS;
Rjx — P€3y/IbTaT BUPIIIEHHS 3a/1a4l j-T0 PiBHA k -rO HalMEHYBaHHS.

JocnipkeHHsT  TpOLECciB  JIOTICTUYHOIO — YNPaBIIHHA — MACAKUPCHKUMU
MEePEBE3CHHSIMU CBIIUYUTh, 10 B OCHOBY NOOYAOBH BIJAMOBIIHUX JOTICTUYHHUX
Mojeneld Moke OyTH TIOKJIaJeHa METOMOJIOTIS MpOorpaMyBaHHS JKUTTEBUX ITUKIIIB
(OK11) mpomyxkiii Ta mOCTyT.

[Tix mporpamysanusam XKL nmpoaykiiii Ta Mociayr HEOOXiAHO PO3YMITH TPOIIEC
IJIaHYBaHHS HEOOXiAHUX (3a/laHuX) IUILOBUX MOKA3HUKIB MPOAYKIII Ta MOCIYT Yy
cepenoBuIl (YHKIIOHYBAHHS MUISIXOM:

- ONTUMAJIBHOTO PO3MOALLY pecypciB 3a BciMa etanamu JKL;

- JIOCSTHEHHS MaKCHMaJbHOI TEXHIKO-€KOHOMIYHOi €(EeKTHBHOCTI CHUCTEM 1
MIPOIIECIB TMPOEKTYBaHHS, BUTOTOBJIEHHS (0OOCIyroByBaHHs) Ta 3a0€3MEUEHHS iX
ONTHUMAJIBHOTO (DYHKIIIOHYBAHHS.

Cam XK1 mpoayxkiii (rmociyr) po3risiiaeTbes ik OaraTopiBHeBa 1 6araToerarta
TEXHIKO-€KOHOMIYHA CTPYKTYpa, IO YIOPSIAKOBYE B 4aCi CUCTEMY B3a€MOIOB'I3aHUX
MIPOIIECIB IIPOEKTYBaHHs, ITOOYIOBH 1 IJIbOBOTO BHKOPUCTAaHHS, B MeXaX SKOI
peali3yloThCs TPOLIECH IIIECHPIMYBaHHS, LUILOBOIO IUIAHYBAaHHS, JOTICTUYHOIO
YIPABIIHHS, PO3MOALTY PECYPCIB Ta LIIETOCATHEHHS.

[{a cTpykTypa € eKOHOMIYHO OOIPYHTOBAHOIO Ta €()EKTUBHOIO JJIsl 1HTErparii
JIOTICTUYHOI CHCTEMH YIPABIIHHS TACAXUPCHKUMU TIEPEBE3CHHIMHU 32 €IMHOIO
[IJTHOBOO TIPOTPAMOIO0 1 KPUTEPIIMH MaKCUMaIbHOT €(peKTHBHOCTI KiHIIEBOi METH.

BucHoBku

BcranoBneHi HampsiMM BIOCKOHAJIEHHS MACAKUPCHKUX TIEPEBE3CHb CBiT4YaTh
PO BUCOKY €(GEKTUBHICTh peajizallii METOJIB JOTICTUKH y KOHKPETHHX YyMOBax
(GYHKIIOHYBaHHS MIPU B3a€MOZ11 PI3HUX BUIIB TPAHCIIOPTY.
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YK 656.13:658
PO3POBKA 3AXOIB BAIOCKOHAJIEHHA MICBKUX ITACAXKUPCBKUX
INEPEBE3EHb
Copokina M.O., ct. rp. TT 22-1
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

CnoxuBad pakTuaHO 3100yBa€ HE TUIBKH TOBAp K (Pi3uuHUN 00’€KT, ane i
MOCJIYTH, $KI CYINPOBO/DKYIOTh HOro mpojax. Y MHUX yMOBaxX i OUIBIIOCTI
CIOKMBAUIB CTajla BAXKJIMBOIO HE caMa MpPOIO3HIIisl, a, CKOpille, Cy0 €KTUBHUUI
croci® 11 crpuiiHATTS. TOMy B OCTaHHI POKH MPEPOraTUBOIO JIOTICTUKUA TOPST 13
VIOPABIIHHIM MaTepiaIbHUMHU MOTOKAMH € W yIPaBIIIHHS CEPBICHUMU OTOKAMH.

JKopcTka KOHKYpEHINsi Ha PUHKY 3MYIIy€ TEperjisfaTH ICHYIOUl MPUHIIUITH
(YHKIIIOHYBAaHHS IMIJNPUEMCTB TPAHCHOPTHOI Tany3i. st 30epekeHHS CBOIX
PUHKOBUX TMO3ULIA MHIANPUEMCTBAM HEOOXIJHO JOKJIACTH 3YCHJIb Y HaIpPsMKY
3HAaXOJDKEHHS JIOJIaTKOBUX MOXJIMBOCTEN 3HIKEHHS PIBHS BUTPAT, MIABUILIECHHS
AKOCTI ~ 00CIIyroByBaHHS cHokuBaudiB. Hakonudeni mnpobGieMu mnoTpeOyroTh
CHUCTEMHOTO Ta KOMIUIEKCHOTO MiAXOAy A0 iX BHUpimieHHs. He3Baxaroun Ha HayKOBi
JOCATHEHHS, JIOTICTUYHE YIPaBIiHHA HAa AaBTOTPAHCIOPTHUX MiANPUEMCTBAX
3HaXOJUTHCS B TOYATKOBOMY CTaHI CBOro po3BUTKy. Came TOMY 3aBJaHHs
BJOCKOHAJICHHS CHUCTEMHU YIPaBJIIHHSA MOTpeOye JIOOMpallOBaHHS HAyKOBUX 1
MPAKTUYHUX AaCHEKTIB JISJIbHOCTI MIANPUEMCTB TPAHCIOPTHOI Taiy3i, CTBOPEHHS
BIJIMOBITHUX METOJMYHUX Ta OPraHi3alliiHAX THCTPYMEHTIB YIPaBIiHHS, aICKBATHUX
nmoTpedam vacy.

KommuiekcHe BHpIIIEHHS 3aX0/A1B BJOCKOHAICHHS MACAXUPCHKUX MEPEBE3CHb,
nependayeHNX OpraHi3alliiHO-eKOHOMIYHIM MEXaH13MOM, 3a0e31euy€e BUCOKY SKICTh
1 €pEeKTUBHICTh TPAHCHIOPTHOTO OOCIYrOBYBaHHS HACEIEHHS 1 TO3UTUBHO BIUIMBAE HA
TISUTBHICTD 1HIMUX cep EKOHOMIKH, sIKi KOPUCTYIOTHCS MOCIyraMu MacaKupPChbKOTro
TpaHCIOPTy. BaXJIMBUM acmekToM BJIOCKOHAJICHHS SKOCTI 1 e(EeKTUBHOCTI
MAaCaKUPCHKUX TE€PEBE3€Hb € IIUPOKE BIPOBAKEHHS 3acO0IB JIOTICTUYHOIO
VIPABIIHHS MEPEBE3CHHIMH MMaCAKUPIB.

JlorictuyHe ympaBliHHA T[EPEBE3EHHSMU MACAXUPIB 3HAYHO  3MIHIOE
TPaAUIIIfHUN XapaKTep EKOHOMIYHUX 1 Oprai3amiiHUX BIIHOCHH MDK PI3HUMH
BUJIaMH TpaHcnopTy. Haitbuibin ¢pyHIaMEeHTaIbHOK 3MIHOIO, SIKY BHOCUTD JIOTICTHUKA
B YNOpaBIiHHA T[E€PEBE3CHHSIMHU MacaXupiB € 3abe3meueHHs e(PEeKTUBHOCTI
KOMIIJIEKCHOTO TPAHCIOPTHOTO OOCITYrOBYBaHHS PI3HUMH BHUJAMHU TPAHCIOPTY 3
OpIEHTAIIEI0 HAa BUCOKI KIHIEBI PE3yIbTaTH AiSUIBHOCTI.

OnTuManbHa B3aEMOJIS PI3HUX BHUIIB TPAHCIOPTY 3a0€3MEeUye€ BHCOKY
e(eKTUBHICTh MMAaCAKUPCHKUX IepeBe3eHb. B peanbHUX yMOBax MOXYTh OyTH
peati3oBaHl 1 1HIII AJIbTEPHATUBHI BaplaHTU B3a€MOJIi PI3HUX BHUJIB TPAHCIOPTY B
3aJIEKHOCTI B1JT OOCTaBHH, SIK1 CKJIAJIHCS.

JlocnipkeHHsT  MPOUECIB  JIOTICTUYHOTO  YHPaBIIHHSA — NAacaXKUPCbKUMU
MEePEBE3CHHSIMU CBIIUUTh, 10 B OCHOBY TNOOYJOBH BIAMOBIJHUX JOTICTUYHHUX
MoJiesiell MOoke OyTH TOKJIaJeHa METOJIONIOTISl MPOrpaMyBaHHS KUTTEBOTO IHUKITY
(mami - JKII) TpaHCIIOPTHO1 OCITYTH.
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[Tin nporpamyBanusMm JKIL[ TpancnmopTHOi mOCIyrH HEOOXITHO PO3YMITH
Mpollec TUTAHYBAaHHS HEOOXIMHMX (3aJaHWX) IUIBOBHX TIOKA3HHWKIB TIOCIYTH B
cepenoBuIIi (YHKITIOHYBAHHS IIISIXOM;

- ONTUMAJIBHOTO PO3MOALLY pecypciB mo Beix eranax XKL

- JIOCSITHEHHS MaKCUMaJIbHOI TEXHIKO-€KOHOMIYHOI €(EKTUBHOCTI CHUCTEM 1
MPOIIECIB MPOEKTYBaHHS, BUTOTOBJIEHHS (0OCIyroByBaHHs) Ta 3a0€3MEUEHHS iX
ONTUMATBHOTO (DYHKI1IOHYBAHHS.

Cam KL TpaHCOpTHOI TMOCIYrM pO3IIIAIA€ThCA SK OaraTopiBHeEBa 1
OararoeranmHa TEXHIKO-€KOHOMIYHA CTPYKTYpa, SKa YMHOPSAKOBYE B 4Yaci CUCTEMY
B32€MOIIOB'SI3aHUX MPOIIECIB MPOEKTYBAHHS, MOOYIOBU 1 ILTLOBOTO BUKOPUCTAHHS, B
MeXax SIKOI peasli3yloThCs NPOLECH IUIECHPSIMYBAaHHS, UIUILOBOTO IJIAHYBAHHS,
JIOTICTUYHOTO YMPABIiHHS, PO3MOIITY PECYpPCIB Ta MUICIOCITHEHHS.

I{st cTpykTypa € eKOHOMIYHO-OOTPYHTOBAHOIO Ta €()EKTUBHOO IS iHTerparii
JIOTICTUYHOI CUCTEMH YTIPABIIIHHA MACAKUPCHKUMU NEPEBE3EHHIMU MICTA 32 €IMHOIO
[IJTHOBOIO TIPOTPAMOIO 1 KPUTEPIIMH MaKCUMaJIbHOT €()eKTHBHOCTI KIHI[EBOi METH.

B Tpamuuiiiniii  iHQpacTpyKTypl TpaHCIOPTHA TEXHOJOTIA NEpEeBE3ECHb
MacakupiB TMOBHMHHA JIOMOBHIOBATUCH 1H(OpMAIiiHOIO TexHonoriero. Po3BuTOK
JIOTICTUYHUX CHUCTEM YIIpaBJIiHHSA TMEPEBE3CHHAMHU TMacaxupiB 0Oa3zyeTbcs Ha
iHpopmartiiiHoMy  cynpoBomkeHHi ix B crpykrypax  JKI[.  Cucremu
aBTOMATU30BAHOTO YIMPAaBIIHHSI OKPEMHUMH JaHItoraMu jorictuku (eramamu KII)
BXOAATh JO CKJIany (PYHKIIOHAJIbHUMHU MiACUCTEMaMH (CHUCTEMaMM) A0 CKIIaay
1HTErpOBaHOT aBTOMATH30BaHO1 JOricTU4HOI cuctemu (mami - IAJIC).

VY mpoueaypHomy acnekti nporpamyBaHHs KL TpaHcmopTHOI mociyru - 1e
KOMILJIEKCHO-I[IIIbOBA MPOLEAYpa, sKa 3a0e3leuye Ha €UHIN JIOr1KO-1HPpOopMaLiiHii
OCHOB1 €JIHICTb BHUMOT JI0 SIKOCTI 1 €(EeKTHMBHOCTI MICBKHX IaCaKUPChKHUX
MEPEBE3E€Hb, HE3AJIEKHO BiJ BIIOMYOrO0 PO3AUICHHS MIANPUEMCTB, OpraHizamiil i
yCTaHOB, $SKI MNpUHAMAaOTh ydacTb Yy iXx 3ziiicHenHi. [loctaHoBka 3amau
IporpaMyBaHHs JIOTICTHYHOTO YIPAaBIiHHS MPOLeCaMHd MICBKHX TMaCaKUPCHKUX
nepeBe3eHb 3abe3neuye GopMyBaHHS €UHUX BUMOT JI0 OTY>KHOCTI Ta MOO1TBHOCTI
[ITHOBUX 1HQOPMALIMHUX CUCTEM, SIKI CTaHOBIATH 1H(Mopmariiine sapo [AJIC, mo
peanizye 1HPpopMaIliifiHi TEXHOIOTI].

OcHOBHUMU HANPAMAMU B0OCKOHANICHHS NPOYECI8 MICbKUX NACAACUPCHKUX
nepesezernv M Kpemenuyxk na cyvacnomy emani €:

1. CTBOpeHHsI HAyKOBOIO OpraHi3aliiHO-TEeXHIYHOrO TMOTEHIaly, SKUN
3a0e3reunB OM Ha €IUHIA CHUCTEMHO-METOAMYHINA OCHOBI BUPIIICHHS 3a7a4
MiABULIEHHS €()EKTUBHOCTI 1 IKOCTI MICBKHX MACAXKUPChKUX NEPEBE3EHb.

2. Po3poOka 1 edekTtuBHA peamizaiiis MoAeIeH 1 METOMIB JIOTICTHKH
MacaXUPChbKUX TMEpeBe3eHb Ha BCIX MIANPUEMCTBAX, IO BXOAATh 10 CKIIATy
TPAHCIIOPTHOI'O KOMIUIEKCY, SIKUi 3a0e31euye MIChbKi MACa)KUPChKI MEpEBE3ECHHS.

3. CTBOpeHHsI Ha piBHI MicTa €(EeKTUBHOIO CEpENOBMINA, 3 YpaxXyBaHHIM YCiX
aCIIeKTIB MISIBHOCTI (€EKOHOMIYHOTO, TEXHIYHOr0, TEXHOJIOTTYHOI'0, COIIaIbHOIO
TOINO), SIK€ O CTUMYJIOBAJIO ONTUMAJIBHUIA PO3BUTOK MPOrpecUBHUX (GOpM 1
METOJIIB TEpPEBE3€Hb MAaCaXKUpPIB, 3HAYHUN BKJIAJ IHBECTHIIH Yy PO3BUTOK
BUPOOHUYO-TEXHIYHOI 0a3U TPAHCIIOPTHUX MIJIMPUEMCTB.
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4. Po3poOka 1 peaiizaliisi parioHaIbHUX €KOHOMIYHUX 1 (PIHAHCOBUX MEXaHI3MiB, sIKi
0 3abe3neumny edekTuBHE (DYHKIIIOHYBAHHS 1 PO3BUTOK MICBKUX MaCaXKHUPCHKUX
MepPEBE3CHb.

5. Po3poOka 1 edexkTuBHa peamizaiis KaapoOBOro 3a0e3MeyeHHs MPOIIECiB
MacaXMUPCHhKUX TMEPEBE3EHb HA CydacHOMY erami y M. KpemeHuyk.

['onoBHa MeTa MOCTYMOBOrO 1 €(EKTUBHOTO PO3BUTKY MICHKUX MAaCaKUPCHKUX
MEPEBE3CHb MOJISTAE Y MUPOKOMY BIIPOBAIKEHHI 3aCO0IB JIOTICTUKH MACAKUPCHKUX
nepeBe3eHb, AKl nependayaroTh LJIECPSIMOBAHE BHUPIIIEHHS HAayKOBO-TPUKIATHUX
3a/lay TEXHIYHOI'0, TEXHOJOTTYHOI 0, EKOHOMIYHOr0, 1HPOPMALIIIHOTO 1 COLIATIBHOTO
COpsIMyBaHHSI Ta 3a0e3MeuyloTh €(PEKTUBHICTh 1 SKICTh KIHIIEBHX pe3YyJIbTaTiB
TISUTBHOCT1, HAMOLIBII MOBHE 3a0€3MEYEeHHs] CYCHUIbHOI MOTPeOH Yy MacakKUpPChKHUX
MEePEBE3CHHIX MEITKAHIIIB M. KpemeHuyk.

s omiHkM AuMHAMIKKM (DYHKIIIOHYBaHHS CHCTEM JIOTICTUYHOIO YIPaBIIHHS
OKpeMHMHU 00'€KTaMH 1 TIpollecaMi BUHUKAE HEOOXIHICTh MOOYIOBH BiATOBITHHIX
Mojesen, ToOTo:

Mpanci= M[IAJ’[C]{ Miacyarrs Miacayir, Miasce, Miacon,M [ACYB]} ; (1)

ne Mjancy — Mozenb IHTETPOBAHOI ABTOMATH30BAHOI JIOTICTMYHOI CHUCTEMH
yIpaBJIiHHS aCaXUPCHKUMU TEPEBE3CHHIMU

Mpanc; — MOAENb aBTOMAaTU30BAaHOI CHCTEMHU YIIPABIIHHSI JOPOXKHIM PYXOM
TPAHCTIOPTHUX 3aCO01B;

Miacyaprs) — MOZEIb aBTOMATHU30BAHOI CHUCTEMU JUCIETUYEPCHKOrO YIpPaBIIIHHA
MacaKUPChKUM TPAHCTIOPTOM;

MiacayrT) — MOAEIb aBTOMAaTU30BaHOI €KCIIEPTHOI CUCTEMU;

M AEc) — MOZIE€IIb aBTOMAaTU30BaHOI CUCTEMH OOpOOKH JaHUX;

Macomg — MoOIenb aBTOMAaTU30BaHOI CHCTEMHU YIPABIIHHS BHUPOOHHUIITBOM
TPAHCIIOPTHUX MIIMPUEMCTB.
Macys] — MOI€Ib AaBTOMATU30BAHOI CHCTEMHU YIPABIIHHA BHUPOOHULTBOM

TPAHCIIOPTHUX IIAIPUEMCTB.

Mopens (1) moxxke OyTH 3ajaHa Ha MHOXHMHI 3a7ad, BUPIINICHHS SKHUX €

JOCATHEHHSIM METH.
Jlam po3riisitHeMO KOMIUIEKCHI 3aXO/H 3 BJIOCKOHAJICHHS Ta PO3BUTKY TPAHCIIOPTHOI
Mepexi micta Kpemenuyk. Buxigaumu gaHumMu 171t po3poO0KH 3aX0IiB 3 T1ABUIICHHS
epeKTUBHOCTI POOOTH OKPEMUX MapIIPyTIB CTalud pPe3yabTaTH OOCTEKEHHS
MACaXUPOIOTOKIB Ta COLIIOJOTTYHOTO TPAHCIIOPTHOI'O ONMUTYBAaHHS HACEJIECHHS MICTA,
a TaKOX Oe3IocepeIHI CIIOCTEPEIKCHHSI SKCIIEPTIB.

Jlns  BuOOpy TMEpCHEKTUBHUX 3axOMIB 3 MIABUIIEHHS €(QEeKTHUBHOCTI
TPAHCIOPTHOI MEpexi MicTa OyJlIM BHKOPUCTAaHI 3HAYEHHS XapaKTEPUCTUUHUX
MMOKA3HUKIB MIPUUHATTS pillieHb Ta 1HGOpMaIlis, 110 OTpUMaHa B pe3yJbTaTi 00pOOKH
NACAKUPOTIOTOKIB HAa MICHKUX MapmipyTax/
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YK 656.13:658
PE3VJIBTATU COUIOJIOT'TYHUX TPAHCIIOPTHUX NOCJIIIKEHb
M. KPEMEHYYK
Mla6aiit A.B., cT. rp. TT 22-1m
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

[TpoBenenwmit aHaMi3 Cy4acHOT0 CTaHy MACAKUPCHKUX MEPEeBE3CHb MOKA3YE, 1110
iX piBeHb HE B yCiX cdepax ASUTbHOCTI OJHAKOBHH 1, SK IPaBUJIO, HE BIJMOBIIAE
Cy4yaCHMM BHMOTaM, IO CTAaBJIATHCSA IO SKOCTI MepeBe3eHHs macaxkupiB. YacTo He
3a0e3mneuyeThes nepeadayeHnii HOpMaMu 4Yac MOi3/I0K, M0 MOSICHIOETHCS HU3bKUMU
IIBUJIKOCTSIMU CIIOJYY€HHSI OCHOBHUMU BUIaMU MICBKOT'O TPaHCIOPTY, HEOOX1AHICTh
BUKOHYBAaTH TEPECaTKH 3 MPUYMHU HEAOCKOHAJIOT MapIIPyTHOI MEpPEXi Ta BTPATH
yacy Ha MIAXOAM [0 3yNUHOYHUX MYHKTIB. B auckompopTHHX yMoBax 3
MOPYIICHHSM BCTAHOBJICHUX BUMOT HAIOBHEHHS PYyXOMOTO CKJIAJy BUKOHYIOTHCS
MOI3IKM B roAWHU "mK". YCYHEHHS BIAMIUYCHHMX HEIOJIKIB € aKTyaJbHOIO 3aJ1aucto
ChOroficHHS. TakoXK TaCaXKUPCHKWH TPAHCIOPT 3arajlbHOr0 KOPHUCTYBaHHS €
HAHBaXXJIMBIIIOK CKJIAJOBOIO JKUTTEAISUIBHOCTI MICTa, OCHOBHOIO 3aJa4yel0 SIKOrO €
CBO€YACHE, SIKICHE Ta MOBHE 33/I0BOJICHHS OTPEO y MEePEBE3CHHSX MaCaKUPIB.

[Iporpama gocnixeHb po3po0aeHa Ha OCHOBI 'METOJIMKU BUBYEHHS MOMUTY
HACEJICHHS Ha MaCcaKUPChKI MepeBe3eHHs''. ANTOPUTMHU OOpOOKH iH(opMalii Mpo
MAcaXUPOIOTOKU TMependayaroTb (OPMYBaHHS MACaXUPOIMOTOKIB Ha MICBKHX
MapuipyTax 3a peicamu, 3a MapIIpyToOM B IIJIOMY, 3a TOAMHAMH 100U, 32 TOJUHAMU
"mk" (paHKOBHH, BEUipHIN) a TaKOXX MOJEIIOBAaHHS Ha iX OCHOBI IOMapIIPYTHHUX
KOPECTIOHIEH L.

XapakTepHOI TPAHCIOPTHOIO 0coOiMBicTIO M. KpemeHuyk € Te, 1m0 MmoHaja
24% waceneHHs Mpalloe€ B 30HI MIMIOXITHOI JOCTYIMHOCTI 1 HE BUKOPUCTOBYE (abo
PIAKO KOPHUCTYETHCA) TPAHCIOPTOM 3arajbHOTO KOPUCTYBaHHS ISl TPYIAOBUX
nepecyBanb. Ll OCOONMBICTH IMO3WTHBHO BIUIMBAE Ha 3a0€3MCUCHHS HACEJICHHS
MICBKUM cronydeHHsIM: 46,3% HaceneHHs BUKOPUCTOBYE MICHKHU TpaHCHIOpPT 0e3
nepecanku, 25,4% 3 OJHIEI0 TepPecaakoro, cepelHiil KoedIieHT mepecagoqHoCTi 10
Mmicty cknagae 1,03%, 1o npakTUYHO peanizye MPUHIUI JOCTAaBKH ''Bif JABEped 110
nBepei’ M1l aHANOTTYHUX MICT.

3aKOHOMIPHICTh (OPMYBaHHS TMACAXKUPOIOTOKIB XapakTepHE HJisg MICT 3
iIcTOpUYHO Cc(HOPMOBaHOIO 3a0yAOBOIO, KOJMM LEHTP TSKIHHS 100 (HOpMyBaHHS
MOTYXHOCTI1 MAaCa)KUPOIIOTOKIB, SIK1 € TOJIOBHUM J[KEPETIOM TPYJIOBUX Ta KYJIbTYpPHO-
noOyTOBUX TMOi3/I0K HACEJIEHHS CTaHOBUTH ILeHTp Micta. Lle ¥ Bu3Havae
KOHIIEHTPAI[II0 Ha OCHOBHUX HAaMpsSMKaX MOTYKHHUX MACaXUPOIOTOKIB, MApIIPYTIiB
Ta TPAHCIIOPTHUX 3aCO01B.

TpancmopTHe 00CITyroByBaHHS HACEJIEHHS MICTa, B MEPITy 4epry nepemdadae
nepeBaKHEe BUKOPUCTAHHS MICHKOTO MACaXXUPCHKOrO TPAHCIIOPTY 3 BPaXyBaHHAM
3a0e3MeueHHs MIBUIKOro 1 0e3MeYHOro nepecyBaHHs HaceleHHsA. Butpatu yacy Ha
MepecyBaHHs BiJl MICT MPOXKUBAHHSA 710 MICIlb poOoTu mis 65% macaxupiB (B 0uH
KiHelb) ckianae 1o 30 xB., 1 TUIbkH 9% monan 40 xB. OTXe, MOBUHHI BpaxyBaTH, 1110
CyMapHI BUTpaTH 4acy Ha IEpeCcyBaHHs BKJIIOYAIOTh BUTPATH 4Yacy Ha MIAX1A A0
3YNHUHKH, SKI ckianaroTh Big 30 mo 40% 3araapHOi CymMH. 3 METOI CYTTEBOTO
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CKOpOUYCHHS BUTPAT Yacy Ha MepecyBaHHs HEOOXiTHO 3MEHIITYBATH BUTPATH Yacy Ha
MOT3JKA, IO JIOCSATAEThCS NUISIXOM TIABUINCHHS IIBUIKOCTI CIOJYYCHHS Ha
Mmapiipytax. [IBuakicTh crioqydyeHHs Ha TpOiIeHOYCHUX MapHIpyTax KOJUBAETHCS B
Mexax 12 km/ro., M0 € AyKe€ HU3bKUM MOKA3HMKOM [UJIsl JTaHOI KaTeropii MicT.
Tinbky 3aBAsIKA BIPOBAHKEHHIO MapPIIPYTHUX TAKCOMOTOPHHUX TMEPEBE3CHb CEPEHS
HIBUKICTH CIIOJYYEHHS HA aBTOOYCHOMY TPaHCIOPTI OuIbIla 3a 22 KM/TOI.

3riHO 3 JOPOKHBO-0Y/IBEIbHUMI HOPMaMU OpTraHi3ailis MapuIpyTiB MiCHKOTO
TPAHCIOPTY 3arajibHOr0 KOPUCTYBaHHS MMOBMHHA OYTH TaKOI0, 1100 MUISIX HAa POOOTY 1
Hazaj 3aiimaB He Ouiblue 12% pobOodoro yacy, To0TO He OublIe 1 TOA. B MpsIMOMY Ta
3BOPOTHOMY HamnpsiMKy. ToW camuii 4yac OTpUMYIOTH 13 IHIIIOTO KPUTEPItO, 3TIAHO 3
SKUM IUISIX TPaIoYuX Ha poOOTy HE MOBUHEH MEPEeBUINUTH 1/4 Big 5 roj. Horo
BUTBHOTO 4Yacy. Po3paxyHKHU MOKa3yrOTh, 0 OUIBIIICTh TMPAIIOI0YNX TIPH 31HCHEHHI
NOT37KK 10 MicTa mpami ykiaaaroTbes B 34 xB. Och YoMy, MiABUIIECHHS HIBUIKOCTI
cnonmydeHHst Ha 5—7% (B mexax 20 km/roa.) no3Bonuth Ha 10—15% ckopoTtuTn dac
JOCTaBKM Macakupa N0 MiCls Mpu3HAYeHHs. Pe3epBHM IMMIJABUINCHHS IIBUIKOCTI
CHIOJTy4YeHHS Ha aBTOOYCHUX MapUIpyTaXx HE BHKOPUCTOBYIOThCS 30BciM. Lle
MiATBEPDKYETHCS TUM, IO B MICTI HE (DYHKIIIOHY€ KOJHOTO €KCIIPECHOT0 MapIIPYTy.

TpynoBa TpaHcmoOpTHa PYXOMICTh B OCHOBHOMY CIIBIIAJa€ 3 HalpaBJICHHIM
MacaKUPOMOTOKIB B PAHKOBI TOJIMHHU TIIK, BIAMOBIJA€ PO3NOJALUTY TPYAOBOTO OaaHCy
HACEJICHHS MICTa 1 MATBEPKYEThCS KapTorpaMamMu MacaXHupOINOTOKIB.

[ToTy>KHUMH TACaXKUPOIOITIMHAIOYMMHA MIKpOpalOoHaMH Ha TPAHCIOPTHIM
CXEeMi € 30HU BEJWKHX MPOMUCIIOBHX MiIMPUEMCTB MicTa. He mocTymaroThcs, a B
Oaratbox BHUMNAAKaX (QOPMYIOTH TMOTYXKHI  MACaXXUPOIOTOKH, MIKpOpaoOHU
LEHTPAJIbHOI YACTUHH MICIIsl, KyJIH B PE3YJIbTATI ICTOPUYHO CPOPMOBAHOIO TSKIHHSA
MPAIiBHUKIB JIPIOHUX MANPUEMCTB cdepu MoOyTy, TOPriBii, KyJIbTypu, HAPOMHOI
OCBITHU JI0 CBOIX MICIIb MPUKJIaJAEHHS Mpalli MpuOyBae MmoHaj 25TUC.40J.

XapakTepHOIO IS JaHWX MaCAKUPOMOTIWHAIOUUX BY3JIIB € Te, IO BEIIUKA
KUIBKICTh HACEJICHHS 3HAXOJUTHCS B MeEXax MIMIOXIJHOI JAOCTYIMHOCTI JI0 MICIS
podotn (B Mexax 1-1,2 kM) 1 "TeopeTnyHO' HE MOBHMHHA BUKOPUCTOBYBATH
TPaHCHOPT JUIsI JIOCTaBKM Ha poOoTy. Ase sK TMOKa3yloTh OOCTEKEHHS
MacaXuporoTokiB 10 20% macakupiB NEHTPATIbHOI YaCTUHU MICTa BUKOPUCTOBYIOTh
MICBKUH TpaHcropT Ha 1-3 3ynuHKHA, 1 THM CaMHM ICTOTHO 30UIBIIYIOTH
HaBAaHTAXXEHHS Ha TPAHCIIOPTHI 3aco0H, 1 SK pe3yibTaT CHPHUSIOTh 3HUKEHHIO
CepeIHbOI BEJTUYMHY TaJTbHOCTI MOI3KN MacaXupa.

[IpoBenenuit anami3 mnepecyBaHb HACEICHHS MICTa 1 MacaXUPOMOTOKIB
J03BOJIMB BCTAHOBUTH, WIO0 MapUIpyTHa CHUCTEeMa B OCHOBHOMY BIANOBiZae B
HampsiMaM TiepecyBaHb HACEIICHHS, a HETATUBHI SBUIIA MPU MEPEBE3CHHI MaCAXKUPIB
B 3HAYHIN Mipi BIIOYBAETHCS BHACIIIOK HEIOCKOHAIOCTI MapIIPyTHOT CUCTEMH MicTa
1 oprasizaiuii poOOTH Ha HiH.

Sk TmoKa3yloTh HATypHI OOCTEXEHHs MacaXHpPOMOTOKIB Ha MaplipyTax He
3aBXIM TKOBI HABAHTAKEHHA HA TPAHCIOPTI OJMHMII € BHU3HAYAJIBHUMHU IpU
YIOCKOHAJIEHH] oprasi3aiii mpoiiecy nepeBe3eHb. Lle B HallOuIbImii Mipi CTOCYETHCA
CHOTOJIHIIIHBOTO JIHSA, TaK SIK, 32 OCTAHHI POKH 13-3a KPU30BOTI'O CTAHY EKOHOMIKHU
MPOKMIIOB MEPEPO3MOAUT TPYAOBUX MACaKUPOMOTOKIB. OCh 4OMY, yIOCKOHAJICHHS
oprasizaiii MICHKUX MMAaCAKUPCHKUX MEPEBE3CHb MOXIIMBE JIUIIE MPU HASIBHOCTI
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JTAaHUX MPO KOPECTIOHJICHITIT MacaXUPOMOTOKIB Ha MPOTsA31 100U MO BCIX MapuIpyTax,
a TaKOX PO3PaxXyHKOBUX TEXHIKO-EKCIUTyaTallliHUX MOKa3HUKIB, & TAKOXK MOKA3HUKIB
eeKTUBHOCTI BUKOPHUCTAHHS TpamMBaiB Ta aBTOOyCiB Ha 0a3l MmarepiajiB
KOMIIJIEKCHOT'O OOCTEKEHHS.

JIist po3BaHTa)KEHHsSI HAWOUIBIII HAMPYKEHUX IJISTHOK TPAHCIOPTHOT MEpexi
MiCTa HEOOXIJHO 3aCTOCOBYBATH EKCIPECHUN pPyX aBTOOYCIB, sKi O MNPOXOAMIH
IEHTPAJIIbHY YaCTUHY MicTa TpaH3uToM. KpiM TOro, yZOCKOHAJICHHS MapIIpyTHHX
TaKCOMOTOPHHUX I[€pPEBE3€Hb MOBUHHO OyTH MOBHICTIO Y3TO/DKEHO 3 PO3KIIaJaMu
PYXIB €IE€KTPOTPAHCIIOPTY.

CtocoBHO TOOYTOBUX NEPEMIIIEHb MAaCaKUPIB, sIKi CTaHOBIATH 38,3% BiA
KUIBKOCTI MEepPEeBE3€Hb, TO PO3PAXYHKU CTOCOBHO ONTHUMI3allli MApUIPYTHOI CUCTEMU
MOKAa3yI0Th, 1110 MEPEBAHTAKEHHS TPAHCIIOPTHHUX 3aCO0IB B OCHOBHOMY 3aJICKUTh BiJl
TPAHCIIOPTHOTO OOCIYrOBYBaHHSI HACEJICHHSI, SIK€ JIOCTaBJISEThCA 3 mepudepiiHux
paiioHIB MICTa B PaHKOBI FOJIMHU ITIK B IEHTP 1 HABIIAKU B BEUIpHI. SIK MOKa3aB aHaii3
KapTorpaM MMacaKUPOMOTOKIB TMOTYKHI MacCaXXUPOIMOTOKU IO IIEHTpa MicTa
CIIOCTEPITAIUCh B PAHKOBI TOJMHU ITIK Ta B 0017H1 TOJUHU JT00U.

BucHoBku

1. Cormionoriyai TPaHCHOPTHI  JOCHIKEHHS TIOKa3alad, IO MICBKUHN
MACAXUPChKUN TPAHCTIOPT Ma€ BEJIMKE 3HAYCHHS IS HacelleHHs M. KpemeHuyk.
BucokruM monuTOM KOPHUCTYeThbCsl  enekTporpaHcnopT: 60,3%  mpairorodoro
HaceneHHs 1 62% BciX KOpUCTYBayiB BIJAIOTh MEPEBAry bOMY BUIY TPAHCIIOPTY.

2. Sxicte 1 e(EeKTUBHICTh POOOTH TPAHCIOPTY Mae Oe3MocepenHii
€KOHOMIYHMM BIUIMB Ha PUHOK Mpalll 1 ii MPOAYKTHBHICTh. B 3B’S3Ky 3 THUM, IO
XKUTEN OOMEXEHI y BUOOpP1 MICLSI CBOI'O IMPOYKMBAHHS 13-32 HETHYYKOI MOJITUKH Y
BIJIHOIICHH] JXKUTJAa Ta IOPUIAUYHHUX Oap’€piB, — TOMY BHUOIp Micli poOOTH YacCTO
BU3HAYAETHCS  SKICTIO 1 e(PEeKTHBHICTIO pPOOOTH  TPAHCHOPTY  3arajibHOro
KOPHUCTYBaHHSI.

3. Memkanii MicTa, 1o Majo 00i3HaH1 3 MICIIEBUM OIOJI)KETOM, BBaXKAlOTh, 1[0
Ha PO3BUTOK MICHKOTO MAaCAXKUPCHKOI0 TPAHCIOPTY HEOOX1aHO HampaBiaatu a0 20%
OromkeTHux komTiB. [lpu mboMy Bapiaiis 3HA4Y€Hb BIAMOBIJENH PECIOHACHTIB
KonuBayiachk Bl 5 10 50 %. B cydyacHuX ymoBax 1 B 3aJie’KHOCTI BiJi €EKOHOMIYHOIO
CTaHy, HAMpPHUKJIaJ, B €BPONEHCHKUX MICTax Ha TOJIMIIEHHS POOOTH TPAHCHOPTY
IIOPIYHO BUTPAYAETHCA Bifl 3 110 8 % MICIIEBOTO OIOJIKETY.
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YK 656.13:658
METOJAUKA OBPOBKU TA AHAJII3 PE3YJIBTATIB OBCTEKEHHSA
MICBKHUX MACAXKHUPOITIOTOKIB
IBneB B.I'., cT. rp. TT 22-1m
KpemeHnuynpkuii HalllOHATBHUHN yHIBepcHUTeT IMeHI Muxaiiina OcTporpaacbkoro

[Tacakupchkuii TPAHCIIOPT 3arajlbHOTO KOPHUCTYBAHHS € HAWBaXIIMBIIIOKO
CKJIQJIOBOIO JKUTTEISIIBHOCTI MICTa, OCHOBHOIO 33/1a4€l0 SIKOTO € CBOEYACHE, SIKICHE
Ta MOBHE 33JJ0BOJIEHHS MOTPEO y MEPEeBE3CHHAX MACAKUPIB. AJITOpUTMH OOPOOKH
1H(bOopMaIlii PO MacaXKUPOMOTOKH NependayaroTh GOpMyBaHHS MACAKUPOIMOTOKIB Ha
MICBPKHX MapIipyTax 3a peicamu, 3a MapIIpyToM B IIJIOMY, 3a TOAMHAMH J00H, 3a
roguHaMu 'mik" (paHKOBHWIA, BEUipHIA) a TaKOXX MOJCIIOBAHHA Ha IiX OCHOBI
MOMAapUIPYTHUX KOPECTIOHCHITIH.

Pesynbratn 00poOKM mMaTepiaiiiB 0OOCTEKEHHS MACaXKUPOIMOTOKIB Ha MICHKUX
Mapipyrax M. KpeMeHuyKk 3 BHKOPHUCTAHHSIM 3acO0IB OOYMCIIIOBAIIBHOI TEXHIKH
OynmM cUCTeMaTH30BaHI 3a MaplIpyTamMH, 3a BUIaMH TPAHCIOPTY Ta B IUJIOMY 3a
MapUIpyTHOIO CUCTeMOI0. BuXiiHI AaHi MapupyTy Ta MapuipyTHOI CUCTEMH MICTATh
HACTYIHY 1H(popMarito:

- 00csar BUOIpKM OOCTEKEHHA Ha MaplIpyTax, 3arajibHy XapaKTEpHCTHKY,
PO3MOJIIT MAaCaXUPIB 3a TOJWHAMU J00OH, JaHI TPO MaKCUMaJIbHO 3aBaHTaXKEHI
MEPETOHU 32 MapIIpyTaMHu;

- HANOBHEHHS TPAHCIOPTHHUX 3acO0IB 3a MapuIIpyTamH, XapaKTEPUCTUKY
HEPIBHOMIPHOCT] MAcCa)KUPOIOTOKIB, MOKAa3HUKU POOOTH TPAHCIIOPTHUX 3aco0iB Ha
Mapupyrax;

- OIIIHKY SIKOCT1 TPAHCIIOPTHOTO OOCITYTOBYBAaHHS HACETICHHS;

- MaTPHUILII0 MIDKpPAaHOHHUX KOPECHOHIEHIINA MacakUpiB, a TAKOK 1HTEPAKTUBHY
MalIMHHY TpadikKy, BUKOHAHY 3a JOIOMOIOI0 3aC00IB OOYHMCIIOBAILHOT TEXHIKH 3
MOJIaHHAM Yy TpadiuHiil popMi HACTYITHUX MMOKA3HUKIB:

- PO3MOILT MACAXKUPOMOTOKIB 3a TOJIMHAMU 100U,

- PO3MOJILT MACAKUPOIIOTOKIB 32 TONMHAMHY 'K (PAaHKOBUM, BEUIpHii);

- PO3MOLT MACAXKUPOIIOTOKIB Ha MapIIPYTI;

- PO3MOLT ACAKUPOIIOTOKIB Ta BIIMOBITHOI KUTBKOCTI aBTOOYCIB B TOJUHHUX
1HTepBaJax;

- KapTOrpaMy Naca>KUpOIOTOKIB HA JIMITHUX JUISTHKaX TPAHCIIOPTHOT MEpexi;

- CXeMY pO3IOALTY KOPECTIOHICHIIIH Ha TPAHCTIOPTHINA MEpexi;

- KapTorpaMmy nacaxMponoTOKIB Ha TPAHCIOPTHIN MeEpexi.

[TomapmpyTaa 00poOka MaTepiaaiB OOCTEKEHHS MaCaKUPOIOTOKIB, HA OCHOBI
MporpaMHOro 3a0e3medeHHsl I 3aco0iB OOYMCIIOBAIBLHOI TEXHIKH, Iepenadadae
BUKOPHCTOBYBaHHS HACTYITHHUX 3aJIC)KHOCTEH.

B nesxux Bumankax oOcsr nepeBe3eHb MacaXupiB, K1 3aXOAWIN 1 BUXOIUIH 3
CaJoOHy aBTOOyca, 3Ba)KalOud HAa MOXUOKH 110 JOMYCKAIOThCS OOJIKOBISAMH, HE
CHIBIIAJIal0Th. 32 OCHOBY KOPETYBAaHHS OJIEpKAHUX JAHUX MPUUMAIOTh KUIBKICTb
Maca)KupiB, SIK Taki 10 BUMIILIN 3a PEiiC.

KoperyBanuss o0csary macaxkupiB, sKi 3alllii A0 CaJoOHy aBToOyca
3MIMCHIOETBCS MHOXXEHHSM KIUIBKOCTI MacakKupiB, IO 3aWIUIM HA BiAMOBITHUM

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 99



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

Koe(iieHT W po3paxoByeThbcsi MO BCiM  3ynuHKaMm. OOcsAr mepeBe3eHb 1
MACaXUPOIMTOTOKU IO BCIM peiicaM BHU3HAYAINCS MHOXKEHHSM 3HAa4€Hb KIUTBKOCTI
MacaXKUpiB, 110 3aMIUINA 1 BUHIIUIH, HA KUTBKICTh PEHCIB 32 TOAUHY JT00U.

OTtxe, 3a pe3yibTaTaMu OOCTEXEHHS, MACAKUPONOTOKH HAa MapIIPYTi 3a peic
BU3HAYAIOTHCS CYMOIO MACaXHUPIB, IO 3aMIIIM 10 aBTOoOyca 1 BUNWIUIM, MPUUOMY IIi
CYMH € PIBHUMH MIK COOOIO.

B  pesymprari  po3paxyHKy 32 MMM 3JIEKHOCTSIMH  OTPUMYIOTH
NacaXUPONOTOKH Ha MaplIpyTax 3a KOXKHY TOJUHY 00U 1 3a KOXKHUM IEPEroHOM, a
TaKOX, OOCST TIEPEBE3CHb 3a TOAMHAMH JI00M B IPSIMOMY i 3BOPOTHOMY HaNpPSIMKaX.

B mHacmimok mpoBeAeHOro OOCTEXEHHS IMacaKUPOMOTOKIB — OTpUMAIHU
BIJIMOBITHY XapaKTEPUCTHKY IPOIECY MEPEBE3CHb 32 XapaKTEPHHUH Je€Hb THDKHS Ha
BCIi TPAHCTIOPTHIN MEPEX1 MICHKOT'0 MacaKUPCHKOT'0 TPAHCIIOPTY.

Ha ocHoB1 onepxkanux naHux OyJad poO3paxoBaHl PI3HOMAHITHI TOKa3HUKH
pobotu T3 Ha mMapuipyTax Ta ix BEJIMYHUHH, SIKI € IHAUKATOPaMH JUJIsl BIIPOBAIXKEHHS
BIJIMOBITHUX 3aX0/11B MOIIIIEHHS POOOTH MICBKOT'0 TTACaKUPCHKOT0 TPAHCIIOPTY.

3aKOHOMIPHICTh (POPMYBaHHSI TMACAXKUPOMOTOKIB XapakTepHE ISl MICT 3
iICTOpUYHO Cc(HOPMOBaHOIO 3a0yAOBOIO, KOJMM LEHTP TSKIHHS 100 (HOpMyBaHHS
MOTYXHOCT1 MACaXUPOIOTOKIB, SIKI € TOJIOBHUM JIKEPEIOM TPYAOBUX Ta KyJIbTYPHO—
nmoOyTOBUX TMOi3JI0K HACEJICHHS CTAaHOBUTH IeHTp Micta. lle ¥ Bu3Haudae
KOHIIEHTPAIII0 Ha OCHOBHUX HAMPSIMKaxX MOTYKHUX IMaca)KUPOMOTOKIB, MApUIPYTIB
Ta TpaHCHOPTHUX 3ac001B. Tak, Hanpukia, no np. 50 piyus XKosTHs Ta np. 60 piuus
JKoBTHS TIPOXOAWTH OCHOBHA KIIBKICTH MApHIPYTIB 3arajJbHOTO KOPHWCTYBAaHHS Ta
MTOBHICTIO JyOJIIOIOTHCS TPOJEeHOYCHI i aBTOOYCHI MapIIPYTH.

XapakTepHOI TPAHCIIOPTHOIO OcoOMMBicTIO M. KpemMeHuyk € Te, 1m0 MOoHaJ
24% waceneHHs MpaIfOe€ B 30HI IMIIIOXITHOI JOCTYITHOCTI 1 HE BUKOPHUCTOBYE (abo
PIIKO KOPHUCTYETHCSA) TPAHCIOPTOM 3arajbHOTO KOPUCTYBaHHS IS TPYAOBUX
nepecyBadb. Ll 0OCOONMBICTH TMO3UTUBHO BIUIMBAE HAa 3a0€3MEUCHHS HACEICHHS
MICBKUM crionydeHHsIM: 46,3% HaceneHHs BUKOPUCTOBYE MICBKHMU TpaHCIOPT 0e3
nepecanku, 25,4% 3 OJHIEI0 TEPECaTKOI0, CEPeIHIi KoeIIieHT MmepecasouHoCTi Mo
Mmicty ckiagae 1,03%, 1o nmpakTUYHO peati3ye MPUHIIMI JOCTAaBKU ''BiJl IBeped 10
nBeper’ 1JIsl aHAJIOTIYHUX MICT.

TpynoBa TpaHCOpTHa PYXOMICTh B OCHOBHOMY CIIIBIIQJa€ 3 HAIpPaBJICHHIM
MaCaKUPOTIOTOKIB B PAHKOBI TOJAWHU MK, BIAMOBIIAE PO3MOILTY TPYJAOBOI0 OalaHCy
HACEJIEHHS MICTa 1 MATBEPKY€ETHCSA KapTOrpaMaMy MacakUpPOIOTOKIB.

[ToTy>)xHUMH TAaCaKUPOTMOTIIMHAIOYMMHU  MIKpOpailoHAMHU Ha TPaHCHOPTHIN
CXEeMl € 30HU BEJMKHX MPOMUCIOBHUX MIANPUEMCTB MicTa. He mocrymarorhes, a B
Oaratbox BHUMAAKaXx (GOPMYIOTH TOTYXKHI  TMACaKUPOIOTOKH, MIKPOpaOHU
IEHTPaIbHOI YACTUHU MICIIS, KYJAU B PE3yJIbTaTl ICTOPUYHO C(HOPMOBAHOTO TSAKIHHS
MPaliBHUKIB JIPIOHUX MIANPUEMCTB cepu MoOyTy, TOPriBil, KyJIbTypH, HAPOIHOI
OCBITH JIO CBOIX MICIIb MPUKJIaJACHHS Mpalli mpuOyBae moHaj 25TUC. 90I.

XapakTepHOIO I JaHWX NacaXUPOIOTJIWHAIOUNX BY3IIB € Te, IO BEJMKa
KUIBKICTh HACEJICHHS 3HAXOJWUTHCS B MEXKax INIIOXIMHOI JOCTYHMHOCTI JO MIiCIs
poboru (B Mexax 1-1,2 kM) 1 "TeopermuHo" He TOBHHHA BUKOPHUCTOBYBATH
TPAaHCTIOPT JUISI JIOCTaBKM Ha poOoTy. Aje sSK TMOKa3ylTh OOCTEeKEHHS
MacaXuporoTokiB 10 20% macaxkupiB MEHTPATBLHOT YACTUHU MICTa BUKOPUCTOBYIOTh
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MICBKMH TpaHcrnopT Ha [-3 3ynuHKHA, 1 THUM CaMHM ICTOTHO 30UIBIIYIOThH
HABAaHTAKEHHS HA TPAHCIOPTHI 3acO0HM, 1 SK pe3yibTaT CIOPHUSIOTh 3HUKCHHIO
CepeIHbOI BETUYMHH JTaJTbHOCTI MOI3AKU Macaxupa.

Benukumu nacaxupoyTBOPIOIOYMMHU MIKPOpalOHAaMU € TEPEBAXKHO PAOHHU,
Kl MalOTh 3HAYHHMM KUTIOBUU (GoHA. JI0 HMX BITHOCHUTHCS: IEHTpaJlbHA YacTHUHA
MicTa (3 JaHUX paloOHIB B PaHKOBI TOJAMHM MK BUDKIDKAIOTh MOHAJA 8THUC. YOI,
3abkmkae monaa 10Tuc.9oi.), MooabKHAM (BHIKIKAE TTOHAT 5,5THC.90II., 3ahKIKae
ot  6,75tuc.uon.), KprokiB (BUDKmXae moHaa 3,5TUC.4oil., 3abKmKae O
Stuc.uon.), lllemuniBka (BUiKIKae MOHA 2,5THUC.YO0I., 3ai1kKIKae OIS 3THUC.YOIL.).

[IpoBenenuii aHami3 TmepecyBaHb HACEIEHHS MiCTa 1 MaCaXUPOIOTOKIB
J03BOJIMB BCTAHOBUTH, IO MapUIpyTHa CHUCTEeMa B OCHOBHOMY BIAINOBiZac B
HampsiMaM TIepecyBaHb HACEIICHHS, a HETaTUBHI SBUIIA MPU MEPEBE3CHHI MaCaXKUPIB
B 3HAYHIN Mipi BIIOYBAETHCS BHACIIIOK HEJIOCKOHAIOCTI MapIIPyTHOT CUCTEMH MiCTa
1 oprasizauii poOOTH Ha Hill.

Sk moKa3yloTh HATypHI OOCTEXEHHS MacaXHPOMOTOKIB Ha MaplipyTax He
3aBXIM TKOBI HABAHTAKEHHA HA TPAHCIOPTI OJMHMII € BU3HAYAIBHUMH NPU
YIOCKOHAJIEHH] OopraHi3aiii mpoiecy nepeBe3eHb. [{e B HalOmbIii Mipi CTOCY€EThCS
CHOTO/IHIIIHBOIO JIHSA, TaK SIK, 32 OCTaHHI POKH 13-32 KPU30BOI'O CTAHY €KOHOMIKHU
MPOKMIIOB MEPEPO3MOJT TPYAOBUX MACAKUPONOTOKIB. OCh 4OMY, YIOCKOHAJICHHS
oprasizaiiii MICHKHUX MACAKUPCHKUX TMEPEBE3CHb MOXIIMBE JIMIIE MPU HASIBHOCTI
JTAaHUX MPO KOPECTIOHJICHIIIT MacaXupPOMOTOKIB Ha MPOTsA31 100U MO BCIX MapuipyTax,
a TAKOX PO3PaxXyHKOBUX TEXHIKO-EKCIUTyaTallliHUX MOKa3HUKIB, & TAKOXK MOKA3HUKIB
eheKTUBHOCTI BUKOPHUCTAHHS TpamMBaiB Ta aBTOOyCiB Ha 0a3i MmarepiajiB
KOMIIJIEKCHOT'O OOCTEKEHHS.

Bupimytoun 1o mpobieMy, Tops 3 PO3BUTKOM TPAHCIOPTHOI MEpexi Ta
Hacu4eHocT! 11 T3, KUIBKICTh SIKUX HEBIIMHHO 3pOCTa€e (0COOIMBO HA TAKCOMOTOPHHX
Mapmipytax), Micbkpaai M. KpemeHdyk ciii mpoBOAUTH POOOTY 3 BIPOBAKCHHS
HOBUX METOJIB OpraHizalii TpaHCHOPTHOTO TPOLECY, 30KpemMa MpouLeaypl
MIPOBEICHHS KOHKYPCY Ha MEePEeBE3EHHS MacaKupiB aBTOMOOUTLHUM TPAHCIIOPTOM.

Jlist po3BaHTaKEHHST HANOUIBII HAMPYKEHUX AUISHOK TPAHCIIOPTHOI MEpexi
MiCTa HEOOXIHO 3aCTOCOBYBATH EKCHPECHUM pPyX aBTOOYCIB, sIKI O MPOXOIUIU
IEHTPAJIbHY YacCTUHY MicTa TpaH3uToM. KpiM TOro, yZOCKOHAJIEHHS MapIIpyTHHX
TaKCOMOTOPHHUX I[€pPEBE3€Hb MOBUHHO OyTH MOBHICTIO Y3TO/DKEHO 3 PO3KIIaJaMu
PYXIB €IIEKTPOTPAHCIIOPTY.

PunkoBa eKOHOMIKAa CTUMYJIOE€ PO3BUTOK MPUBATHOTO TMiAMPUEMHUIITBA,
BHACHIJOK I[LOTO, MICBKI aBTOOYCHI MapuIpyTH OOCIYTrOBYIOTh K KOMYHaJIbHI TaK 1
MPUBATHI TPAHCTIOPTHI MiAnpueMcTBa. KapTorpamu macakxuponoToKiB, B Pe3yJIbTari
OOpOoOKHM Ta MOAANBUIOT0 MOJETIOBAHHS MApUIPYTHOI CHUCTEMH MICTa, HATJISIHO
BKa3yIOTh Ha MPIOPUTETHICTh PO3BUTKY NMEPEBE3EHb MACaKUPIB €KOJIOTTYHO YUCTUM
€JIEKTPOTPAHCIIOPTOM Ta YACTKOBO IPUBATHUMU TIEPEBI3HUKAMHU.

B minoMy, KopuCcTyBadi eneKTpOTPaHCIOPTY HallekaTh 10 TPYIU HAaCEJIeHHS,
sIKa Ma€ JOXOAH, BEJIMUYMHA SKUX HUXKYE 32 aHAJIOT1UHI CEPEIHI MOKA3HHUKH 110 MICTY.
[{poMy BUY TPaHCTIOPTY BI/IJIAOTh MEPEBary B OUIBIIIOCTI CBOiM KiHKH. UM Oinbiiie
HACEJIEHHS 3aJIEKUTHh BiJ] POOOTH MICBKOTO TPAHCHOPTY, TUM BHIIA CTYMiHb HOTO
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BPA3JIMBOCTI1 BiJl HOTr0 HE3aJ0BLILHOI poOoTH. 1{e He3a10BOICHHSI Mae B CBOIH OCHOBI
TPH TOJIOBHI MPUYUHHU:

a) HEIOCTaTHsS 4YacToTa PyXy TPAHCIOPTY, OCOOJMBO y MDKITIKOBI BeUipHi
TOJIMHU, BUX1/IHI JIHI, & TAKOX HU3bKa SIKICTh TPAHCIIOPTHOI'O 00CIyTrOBYBAaHHS;

0) He3aI0BLIbHE TPAHCTIOPTHE OOCTYTrOBYBaHHS MepuepiiHNX palioHiB;

B) HEIOCTaTHS JAOMOMIXKHA 1H(QpACTpyKTypa (BpaxOBYIOUYM OCBITJIIEHHS, HaBICH
Ha 3YNUHKAX) 1 He3a0BUTbHA 1HPPACTPYKTYpPA TOPOKHBOT MEPEKI.
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YK 656.13:658
®OPMYBAHHS KOMILUIEKCHOI HIJIbOBOI MPOI'PAMU
YIIPABJIHHA MICBKUM TPAHCITIOPTOM
Kupuabuyk B.B., c1. rp. TT 22-2m
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

HenocratHsa siKicTh mepeBe3eHb BHKJIMKAaHA TaKUMHU (haKTOpaMu: MOpaybHA i
(di3uyHa 3aCcTapuIiCTh PYXOMOT'O CKJIAIy MacaXKUPChKOr0 TPAHCHOPTY; HEAOCTaTHIN
PO3BUTOK JOPOKHBO-TPAHCIIOPTHOT MEPEX1 MICT; HEBIAMNOBIAHICTh 1CHYHOYOIO
PYXOMOTO CKJaAy TpOTrpeCUBHUM BHUMOraM CbOTOACHHS; HEAOCTaTHS TapudHa
MOJIITUKA; BIJCYTHICTh €(EKTUBHUX CHUCTEM JUCIETYEPCHKOrO  YIpaBJIiHHSA
MpollecaMy TePEBE3CHb IMACAKUPIB Ta KEPYBaHHS JOPOXKHIM PyXOM; HEJOCTATHIM
MOHITOPHHT TEPEBE3CHbh MACaXHUpiB 1 T. 1H. BIOCKOHAIIEHHS TPaHCIIOPTHOI MEpexi
MICTa Y 3HA4HII MIp1 3aJI€KUTh BIJ OpraHi3amli yrpaBiIiHHS MICbKUM NACaXUPChbKUM
TpaHCTIOPTOM. 3a0e3MEeUeHHs TOCTIMHOTO Ta 30aJIaHCOBAHOTO PO3BUTKY MICHKOTO
MACaXUPCHKOr0 TPAHCIOPTHOIO KOMIUIEKCY Iependayae BiJIMOBIIHY KOMILIEKCHY
[IOBY MPOrpaMy, sika CIpsIMOBaHA Ha PO3BUTOK JIF0UOi TPAHCHIOPTHOI MEpexi M.
Kpemenuyk Ta po3poOKy BIAMOBIAHUX 3aXOAIB IIOAO BJOCKOHAJEHHS YCi€l
1H(PaCTPYKTYpH MiCTa.

3pocTaHHs MOI3/I0K TPOMaJIsiH YKpaiHH y MacaKUupPChKOMY TPAHCIIOPTI BUMAarae
3a0e3MnedeHHs IKOCTI Ta e(h)eKTUBHOCTI MEePEBE3EHb MACAKUPIB 32 PaXyHOK PO3POOKU
Ta MPaKTHUYHOI peajizallii BiAMOBIAHUX OpraHi3alliiHO-TEXHIYHUX Ta CKOJOTTYHHUX
3aXO/iB (BIPOBAKEHHS CY4aCHOTO PYXOMOrO CKJIaay, OINTHMI3allis MapIIpyTiB
nepeBe3eHb, YIPOBAIKEHHSI CUCTEMH AUCIIETYEPCHKOT0 YIPABIiHHS MEPEBE3CHHAMU
HAa OCHOBI IIMPOKOTO 3aCTOCYBaHHS 3aco0iB 1H(QOpPMATUKH 1 OOYHUCITIOBAIBHOI
TEXHIKH, ONITUMaJIbHa KOOPJMHALIS PI3HUX BUIIB TPAHCIOPTY, ONTHUMI3allid TapuQiB
1T. 1H.).

®opMmyBaHHA KOMIUIEKCHOT IITOBOI MPOTPaMH  YIPABIIHHA MIiCBKUM
tpancnoptom (naii - KIIITYMT) nepenbauae:

- CTBOPEHHS €IMHOTO TPAHCIOPTHOr0 KOMIUIEKCY M. KpeMeHuyk;

- CTBOPEHHS Cy4YacCHOI oprasizailii (CTpyKTypH) TPaHCIIOPTHOTO KOMIUIEKCY M.
Kpemenuyk 1 3abe3nedeHHss HOro e()EKTUBHOIO CHUCTEMOIO YMPaBIiHHSI Ha OCHOBI
BIIPOBAPKEHHSI Cy4yacCHHUX 1HPOpMAIIHHUX TEXHOJIOT1H;

- JIOCSTHEHHS MaKCHUMallbHOT e(eKTUBHOCTI (YHKLIOHYBAaHHS MICBKOTO
TPAHCIIOPTHOTO KOMILJIEKCY Ha OCHOBI BIPOBAKEHHSI CY4aCHOI CHCTEMH IMBLILHO-
MPaBOBHUX BIJJTHOCHH MDXK '3aMOBHHMKOM' 1 'BHKOHABILIEM TpPAaHCIOPTHOI pOOOTH 110
rapanTtye 0ajaHC B3aEMHHX 00OB’s3KiB 1 IpaB;

- IIHMPOKE 3alTy4YeHHS JOJATKOBUX JpKepen (IHAHCYBAaHHS, y TEpIly dYepry
1103a010/KETHOrO (PIHAHCYBaHHS;

- 3a0e3MeyeHHs TPAHCIOPTHUX MIANPUEMCTB CYYACHUMHU TPAHCIIOPTHUMHU
3aco0aMM Yy HEOOXiJHINM KUIBKOCTI Ha OCHOBI OHOBJIEHHS, MOJEpHI3amii 1
KaMmTaJIbHOTO PEMOHTY ICHYIOUOTO PyXOMOTO CKJIay;

- BJJOCKOHAJICHHS TPAHCTIOPTHOTO CIOJYYeHHS MK (PYHKI[1IOHATbHUMU 30HAMHU
MICTa: JKUTJIOBUM, BUPOOHUYMMH, COLIAIBHO-TPOMAJCHKUMU, 30HAMHU MacOBOTO
BIJIMOYMHKY, peKpeallii ToIIo;
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- YIOPSAKYBaHHS JJOPOKHBOTO PYXY, pOOOTH CBITIO(GOPHOTO pEryatoBaHHs, a
TaKOX OYIBHUIITBO 00 I3HUX MIISAXIB;

- KaJpoBe 3a0e3nedueHHs MoTpedu MicTa y (axiBIsgX BiAMOBIIHOT KBaTi(hiKaIlii.

BpaxoByroun akrtyanbHicTh Ta ckiaaHicTe KHITYMT BoHa BUKOHY€TBCS Yy
JIEK1IbKa eTarllB.

IHepwuit eman nependavae 3AIMCHEHHS MAapKETUHTOBUX JOCIHIJKEHb 1
BUBYEHHS JIOCBIy Oprasizamii TpaHCIIOPTHOTO OOCIYrOBYBaHHS HACEIEHHS Y
MICTaX; JOCIHIJKEHHSI MacaKUPOIMOTOKIB Ta PUHKY TPAHCIOPTHUX MOCIYT, OIIHKA
HOr0o pO3BUTKY Ha MEPCHEKTUBY. BU3HAUEHHS OCHOBHUX MapaMeTpiB Ta MEPCIICKTHB
PO3BUTKY TPAHCIIOPTHUX MIANPUEMCTB YyCiX (OpM BIACHOCTI, a TaKOX OIlIHKA
JOIITHHOCTI PO3POOKH Ta Ha/IaHHS HACEJICHHIO HOBUX BH/IIB TPAHCIIOPTHUX TTOCIYT.

Ha opyzomy emani Bu3HAYaeThCAd TEXHIKO-TEXHOJOTIYHUM 1 (piHAHCOBO-
€KOHOMIYHMM CTaH TPAHCIOPTHUX MIANPUEMCTB, $AKI BXOAATh JO CKJIAAy
TPAHCIIOPTHOI'O KOMILIEKCY. BUABIAIOTHCS "By3bKi' MICUS Y TEXHOJOII 1 opraHi3arii
MePEBE3CHb, BU3HAYAIOTHCS PE3EPBU €KOHOMIi yCiX BHIIIB pecypciB (MarepialbHUX,
(GlHAHCOBUX, TPYIOBUX, EHEPreTUYHUX, I1HPopMauiitaux). OcobnauBa yBara
OPUIUTSIETHCS MPOLIEAYpl BUOOPY MEPEBI3HUKIB, MOCTAYaIbHUKIB pecypciB. B ocHOBY
MMOBUHHI OyTH TOKJIQJICHI IPUHIIMIIN IPOBEACHHS TCHACPHUX Mpolenyp (KOHKYpCH) i
OTPUMAHHS TOBApPHMX KpemuTiB. JIOWIIBHO TIpU I[BOMY BHKOPHCTOBYBATH
TPAHCIIOPTHI 3aCO0U BITYU3HAHOTO BUPOOHUIITBA.

Ha mpembvomy emani QopmyeTbcs cCTpaTeris pO3BUTKY TPaHCIIOPTHOTO
KOMIIJIEKCY MiICTa Ta OKpPEMHUX TPAHCHOPTHUX MIANPUEMCTB. Bu3HavarOThCA
palioHajJbHa CTPYKTypa, IIpaBOBI Ta MaWHOBI BIAHOCHMHH, (OPMH BIJIACHOCTI
HNIJOPUEMCTB  TPAHCIIOPTHOTO  KOMIUIEKCY, sIKI  3a0e3nedaTbh  €()EeKTUBHICTH
VIPABIIHHS MICBKUM TPaHCIIOPTOM.

Yemeepmuii eman niependavyac BUZHAYCHHS HANIPSIMIB TEXHIYHOTO OHOBJICHHS
PYXOMOTO CKJIaqy 1 MOJAEpHI3aIlii TpaHCIOPTHOI 1HGPACTPyKTypu Ha 06a3i HOBOI
TEXHIKM Ta MPOrPECUBHOI TexHOJIOTIi. Pearnizalis KOHKpETHUX 3axOfIB mependaydae
OHOBJICHHSI PYXOMOT'O CKJIaJly, BIIPOBA/KEHHs CY9aCHUX TPAHCIIOPTHUX TEXHOJIOTIH,
edeKTUBHY KOOPJAMHAIIII0 POOOTH PI3HUX BHUJIIB TPAHCIIOPTY.

Ha n’amomy emani hopmyroThcsi 3aX01 MO0 PO3POOKU MPOEKTIB PO3BUTKY
MICBKOTO TPAHCIIOPTHOTO KOMIUIEKCY. [Ipu 1bOMy BpaxoOBYIOTHCS YCl acCHeKTH
Nepexoay CUCTEMH BiJI Cy4aCHOTO HE3aJ0BUILHOTO CTaHy 10 PiBHS, KM MOBHWHEH
BiAnoBinatu oOpaHiil cTpaterii po3BUTKY. Bupimyrounm 111 3aBHaHHsS HEOOX1THO
BU3HAUUTU 00CITU POOIT, JKepena 1 TepMiHu (iHaHCYBaHHs, MOTPEOU y BCIX BUAAX
pecypciB, KIHIEBI TOKa3HUKH Ta KpUTEP1i QYHKIIOHYBAHHS.

Hlocmuit eman mnepenbavae peanizalito (OpPMYBAaHHS 3BEIEHOTO IUIAHY
PO3BUTKY MICBKOI0 MaCaXUPCHKOI0 TPAHCIOPTY 3arajibHOTO KOPUCTYBAaHHS, SKHI
OOIpyHTOBYE 1 JeTaji3ye KOMIUIEKC MpPOEKTIB, HAI[UICHUX Ha BUPIMICHHS
MEPCIEKTUBHUX 3aBJaHb MpHU [ii JII0OYMX TEXHIYHUX, (PIHAHCOBHX 1 TMPaBOBHUX
OOMEXEHHSIX.

Coomuii  eman mepenbavae peanizaiilo 1HBECTUIIMHUX TMPOEKTIB Yy
BIJIMOBTHOCTI 3 TIPOBEACHUMH BHUIIE HANIPSIMKAMH.

[IpoBeneHMH TOCHIIKEHHSIMH BCTAHOBIICEHO, IO MAa€ MICI€ 3pPOCTaHHSA
JIOPO’KHBO-TPAHCTIOPTHUX MpuUro. Lle sBullle € HEMPUITYCTUMHUM 1 BUMarae po3pooKu
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Ta BIPOBAKEHHS BIATIOBITHUX 1HBECTHUIIIMHUX MPOEKTIB, K1 3a0€3MeUyIOTh CYTTEBE
3HIDKCHHS JOPOKHBO-TPAHCIIOPTHOTO TpaBmaTusMmy. lle Taki npoexmu, sk
HAMpUKIaA:  YJOCKOHAJICHHS  JOPOKHbO-TPAHCHOPTHOI  MEpPEXi;  BIANOBIAHE
o0JaIITyBaHHS 3yNMHOK aBTOOYCIB Ta MapIIPyTHHX TaKCOMOTOPIB; BIPOBAKEHHS
Cy4acHHUX 3ac001B PETyJIIOBaHHS JTOPOXKHBOTO PYXy, 1HPOPMAIIMHOTO 3a0e3MmeYeHHs
pyxy T3, BUKOHAHHS MPaBUJI JOPOKHBOTO PYXY TOIIO.

Buie npuBeneHa npeaMeTHa MOCTaHOBKA 3aBAaHb 3a0e3Mleuye B MEePCHEKTUBI
HEOOX1IHMI PIBEHb JIOTICTUYHOTO YIIPaBJIHHSA TPAHCIIOPTHUMHU IMOTOKAMHU PI3HUX
BH/IIB TACAXKUPCHKOT0 MICHKOI0 TpaHcnopTy M. KpemeHuyk.
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YK 656.13
ACIIEKTH BJOCKOHAJIEHHSA JIOT'ICTUYHUX CUCTEM
bonnapenxo A./L., cr. rp. TT 22-2m
KpeMeHuynbKuii HalllOHAIbHUM yHIBEpCUTET IMeH1 Muxaiiia OctporpaacbKoro

CyyacHa BITYM3HSIHA 1 CBITOBA MPAKTHKa CBIIYATh PO 3pOCTaHHS POl MOCIYT
y KOHKYPEHTHO-3JaTHOCTI MIANMPUEMCTB HAa puHKaxX 30yTy. CrnokuBad (PaKkTUIHO
3100yBa€ HE TUIbKU TOBAp K (i3WYHUN 00’ €KT, ajie 1 MOCIYTH, Kl CyIpPOBOIKYIOTh
Horo mpoaax. Y 1UX yMOBax /i OUTBIIOCTI CIIOKMBAUIB CTajla BAXKJIMBOIO HE cama
MPOIIO3HILis, a, CKOpiIIe, Cy0’ €KTUBHUMN CrOCiO 11 CIpUAHSATTSL.

He3Bakaroum Ha HAyKOBI JOCSTHEHHS, JIOTICTUYHE YMPABIIHHS Ha
ABTOTPAHCIIOPTHHUX MIAMPUEMCTBAX 3HAXOJIUTHCS B TIOYATKOBOMY CTaHI CBOTO
PO3BHUTKY, a €(QEeKTUBHO (YHKIIIOHYIOYl JIOTICTUYHI CHCTEMH IIl€¢ HE CTBOpPEHI.
JlorictnyHa  AISIBHOCTI  MNPUITYCKAa€  MOJKJIMBICTD  HAJlaHHA  CIIO’KMBAyeBl
MaTepiaibHOrO MOTOKY PI3HOMAHITHHMX JIOTICTUYHMX TOCHyr. JIOTiCTUYHMI cepBic
HEPO3PUBHO TIOB'SI3aHUN 3 TIPOIECOM PO3MOMAITY 1 € KOMIUIEKCOM TOCHYT, IO
HAQJAIOThCSI B TMPOILIECI MOCTayaHHS TOBapiB Ta OOCIYrOBYBaHHS CIIOKHBAYiB.
O0'ekTOM JIOTICTUYHOT'O CEPBICY € pI3HI CHOXHMBa4l MaTepialbHOTO TOTOKY.
3A1ICHIOEThCSL  JIOTICTUYHUKA  cepBic ab0 caMUM  [OCTa4aJdbHUKOM,  abo
EKCIEeIUTOPChKOI0  (DIpMOIO, IO CHEIlaNi3yeThcsi B 00JIACTI  JIOTICTHYHOTO
00CITyroByBaHHS.

JloricTuuHuU# cepBic - CyKyIHICTh HeMaTepiadbHUX JOTICTUYHUX OIEpallii, 110
3a0e3MeuyloTh MaKCHUMallbHE 3a/I0BOJICHHS TOMUTY CIOXKHBA4iB y TIpolieci
VIPABIIHHS MaTepialbHUMU, (DIHAHCOBUMM 1 1HPOPMALIIMHIUMU TOTOKaAMH, HAHOLIbIII
ONTUMAJILHUM, 13 TIOTJISIAY BUTpAT, 3acobam. O0'eKTOM JIOTICTUYHOTO CEPBICY € Pi3Hi
CIOKMBA4l MaTepiaabHOT O MOTOKY.

Jlo mouatky mporiecy peaiizaimii ToBapy B 00JIaCTi JIOTICTUYHOTO CEpPBICY
CUCTEMa BKJIOYA€, B OCHOBHOMY, BU3HAYEHHS MOJITUKHU MiJINPUEMCTBA y cdepi
HaJIJaHHS TIOCIYT, a TAKOXK IX MUIaHyBaHHA. [0 mepeanpoaxHOro CepBicy HajlekaTh
KOHCYJIbTYBaHHSI, BI/IMOB1/IHA MIATOTOBKA ToBapy. Ilicas mpuOyTTs TOBapy 10 MiCIh
MPOJAXy MPALIBHUKU CIIYKOH CEpBICY YCYBAaIOTh BUHMKIII IMiJl YaC TPAHCHIOPTYBaHHS
Henoumiku. [lepennpomakauii cepBic 3aBKIU 0€3KOIMITOBHUM.

VY mporeci peanizaiii ToBapiB MOXXYTh BHUSBIISITUCS PI3HOMAaHITHI JIOTICTHYHI
NOCITYTH, HANpUKIaA:  HAsABHICTh TOBAPHUX 3alaciB Ha CKIafl; BUKOHAHHS
3aMOBJICHHS, 30Kpema, Mi0ip acOpTUMEHTY, yIakoBKa, (OpMyBaHHS BaHTAKHHUX
OJIMHMIIb 1 1HIII omepallii; 3a0e3nedeHHs] HaIMHOCTI IOCTABKHU.

[TlignpuemcTBa mpu BUOOpI MOCTadalbHUKA OEPYyTh IO yBaru MOKJIHUBICTH
OCTaHHBOT'O B 00JIACT1 JIOTICTUYHOT'O CEPBICY, TOOTO HA KOHKYPEHTOCIIPOMOXKHICTb
MOCTavYaJIbHUKA BIUTMBA€ ACOPTUMEHT 1 fAKICTh MPOMOHOBAHMX HHUM MOCTyr. I3
OJIHOTO OOKY, PO3MIUPEHHS chepH MOCIYT 3B'sI3aHO 3 TOAATKOBUMH BUTPAT AMH.

[rpoka HOMEHKIATypa JOTICTUYHUX MOCIYT 1 3HAYHUU /1ana3oH, B SIKOMY
MOXE€ MIHATUCS 1X SKICTh, BIUIMB TMOCIYr Ha KOHKYPEHTOCIPOMOXKHICTb
MIMPUEMCTBA 1 BEIUUYUHY BUTPAT, @ TAKOXK PSIJ 1HIIUX YHHHUKIB IMAKPECTIOIOThH
HEOOXIHICTh [JIs MIANPUEMCTBA MATH TOYHO TMEBHY CTpareriro B 00JacTi
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JIOTICTUYHOT'O0 OOCIYrOBYBaHHS CIIOKHMBauiB. PO3riisiHEMO MOCHIOBHICTh AiH, SK1
J03BOJITIOTH C(HOPMYBATH MEXaHI3M CUCTEMH JIOTICTUIHOTO cepBicy (puc. 1).

CerMeHTallisi CIOKUBYOTO PUHKY MOXE 3/1MCHIOBATHCS 3a reorpadiyHuM
YUHHUKOM, 32 XapaKTepOM CEpBICy abo0 3a sIKOI-HEOYAb 1HIIOK 03HaKorw. Bubip
3HAYYIIMUX JJISI TIOKYTI(IB MMOCIYT, X paHXyBaHHS, BU3HAYCHHS CTaHIAPTIB MOCTYT
MOKHA 3JIACHUTH HUISXOM NPOBEACHHsS pi3HUX AochifiB. OIIHKAa TMOCHyT, M0
HAJIAI0ThCSI, 3AIMCHIOETHCS PI3HUMH criocobamu. Hampukmaa, piBeHb HaXIHHOCTI
NOCTAaYaHHS MOKHA BUMIPATH YacTKOK IOCTaBJIEHUX Yy CTpPOK mapTiid. Pecypcu
MIJNPUEMCTBA KOHIIEHTPYIOTbCS HA HaJaHHI MOKYILSM BHUSBIEHUX HANOIbII
BXKJIUBUX JJISI HUX TOCTYT.

Cnyx0a cepBiCy OXOIUIIOE BeCh JIOTICTUYHUN JIAHIIOT 31 CTBOPEHHSIM
CBOEPIIHOT TapMOHIT MK T TEXHOJOTIYHUMHU KOMIIOHEHTaMHU 1 cyO0'ekTamu, IO
BUKOPUCTOBYIOTH JIOTiCTHUHY cuctemy (JIC).

EdexTuBHICT, TMEpeBe3eHb BaHTAXIB 3HAYHOIO MIPOIO  3alieKHUTh  Bif
KOMITJIEKCHOTO XapaKTepy MOCTAaHOBKU 1 BUPIIMICHHS OPTaHi3alliiHUuX, BUPOOHUYHX 1
€KOHOMIYHUX 3aBllaHb, TOOTO BiJ peanizaiii JOriCTUYHOro miaxoay. B ocHoBy
JIOTICTHYHOTO TMIAXOAY, SK MPaBWIO, 3aKIaJaloThCsl TaKl MPUHIUOHN: I1HTErparii,
1HUBIMyai3alii, iHpopmarusariii.

[IpuHuun iHTerpaiii 3HaXOAUTh CBOE BIJIOOpaXEHHSI B pO3pOOIN 3/1MCHEHHS
€IMHOTO TEXHOJOTTYHOTO MPOIIECY TPAHCTIOPTHO-BUPOOHUYOI CUCTEMH Ta CHUCTEMU
30yTy, siKa BKIJIIOYA€ TPOCKTYBAaHHS OKPEMHX BHIIB YyCTAaTKyBaHHs, CTBOPEHHS
BUPOOHUYO-CKIIAJICHKUX 1 BUPOOHUYO-TPAHCIIOPTHUX CHUCTEM 1 3ac001B opMyBaHHS
BCIX BHJIIB 3a0e3MeueHHs HOpMalbHOTO iX (yHKioHyBaHHS. lle BigkpuBae HOBI
MOXJIMBOCT1 JUJIsl CKOPOYEHHS TPHUBAJIOCTI 1 ONTUMI3allli BUPOOHUYMX LUKIIB Y
cuctemax sorictuku (CJI), miaBuIeHHs MPOIYKTUBHOCTI mpatii B ycix naniorax JIC
1 iX TapMOHIYHOrO pO3BUTKY, 3a0e3neuyroud eQEeKTUBHICTh CKIJIAJyBaHHS,
TPaHCTIOPTYBAHHS, HABAHTAKEHHS Ta PO3BAHTAKCHHS.

[Mpuniun  iHaWBiAyanmizamii  npu  3a0e3MeyeHHl  HEeOOXiAHOro  piBHS
e(eKTUBHOCTI Tepeadavae peasizalito BUMOT O TEXHOJIOTIYHOTO Ta TPAHCIIOPTHOTO
yCTaTKyBaHHS, MaTEpiaJIbHUX pecypciB 1 iHmuX eneMeHTiB JIC.

[Mpuniun  iHdopmaTtuzamii nependayae MakCUMaibHy 1H(OpPMATH3ALIO
o0'extiB 1 mporeciB JIC, 3abe3nedyroun MakCUMallbHY €(EeKTUBHICTh TEPEBE3CHb.
[Mpunnun ingopmarusaiii nepeadadae ctBoperHs B CJI Takux 3aco0iB, siki Oynu 6
HA/UIeH] eeMEHTaMHU MITYYHOr'O IHTENEKTY, CHPUSINM CTBOPEHHIO ONTHUMAaTbHHUX
YMOB TIpaili Ta 3MEHIIIYBaJIy HECIPUSTIMBUI BIUTUB PE3YJIbTATIB Mpalll HA TOBKULJIS.

Peanizaiiis 3anpornoHOBaHUX NPHUHIMIIB 3a0€3ME4YEeHHS HEOOXIAHOro piBHS
epextuBHOCTI (pyHKIioHyBaHHS JIC 0OYMOBIIOE: pallioHATHHUN OOJIK BHTpAT IO
yCiii JIOBXKMHI JIOTICTUYHOTO KaHAJIy 3a PUHKOBHX yMOB HOro (yHKI[IOHYBaHHS,
3a0e3MeUeHHs] THYYKOCTI; HaJiHOCTI Ta BHCOKOI SIKOCTI BUKOHYBaHUX pOOIT;
IIUPOKUIA PO3BUTOK TMPOLEAYp JIOTICTUYHOIO CEPBICY; MAaKCHUMAaJbHY aJamnTarliio
TexHonoriyHux mnpouecis JIC 10 3MiHM yMOB 30BHIIIHBOIO Ta BHYTPILIHBOIO
Cepe0BHUIIIA.

EdexkTuBHICT, NepeBe3eHHs BaHTAXIB Yy JIOTICTUYHHUX CHUCTEMaX 3HAYHOIO
MIPOIO 3aJI€KUTh BiJl MOBHOTH Ta SIKOCTI HaJaHHS JIOTICTUYHHUX IOCIYT, SIKI 4acTo
HA3MBAIOTh JIOTICTUYHUM cepBicoM. OprasizamifiHO-TEXHIYHI Ta TEXHOJIOT1YHI
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orepalii JIONICTUMHOI'O CEpPBICY HEPO3PHUBHO IMOB'A3aHI 13 (YHKIIOHYBaHHSIM Ta
MPU3HAYCHHSIM MaTrepiaipbHuX, iHGOpMamiiHuX 1 (HIHAHCOBUX TOTOKIB, TOOTO
JIOTICTUYHHMN CEpBIC MOXE CYIPOBOMKYBaTH MaTepianbHi, i1H(popMamiiiHl Ta
(1HaHCOBI MTOTOKH.

KomriekcHuii  xapakTep JIOTICTUKH Tiepen0adae OXOIUICHHS —OIepalisiMu
JIOTICTUYHOTO cepBicy Beix JaHioriB JIC. BucokoopranizoBaHuii JIOriCTUHYHUE CEpPBIC
€ OJTHUM 13 BOXJIUBUX CIIEMEHTIB 3a0e3meueHHs e(DEeKTUBHOCTI TIEPEBE3CHHS BAHTAXKIB
3a pUHKOBUX YMOB. BiH € "actuHOi0 MapkeTruHry. Omnepaitiii JOTICTUYHOTO CEpPBICY
MalTh CHUCTEMHHUH XapakTep 1 CYTTEBO BIUIMBAIOTh Ha KIHUEBI pPE3yJIbTaTH
(GyHKIIOHYBaHHS MTPOIIECIB IEPEBE3CHHS BAaHTAXIB.

binpuicTe omnepauiid JIOTICTUYHOTO CEpPBICY TMOB'SI3aHI 3 EKCHEIUTOPCHKOIO
TISUTBHICTIO TIpU 00CTYyrOBYBaHHI MaTepiaibHUX MOTOKIB, PO3MOIIIIOM MaTepialbHUX
pPECypcCiB 1 JOCTAaBKU BaHTAXIB 3T1JIHO 3 YCTAHOBJICHUMHU yrojaMu Ta rpadikaMu.

CyuacHuil WiAXi A0 OLIHKKM EKOHOMIYHOiI e(EeKTHMBHOCTI JIOTICTHYHOTO
OOCITyroByBaHHSI TPYHTYEThCS Ha KOHIEMIlI 3arajJbHUX BUTPAT JIOTICTUKH, SIKI
BKJIFOYAIOTh BC1 BUTpAaTH, HEOOX1AH1 JIsl 3a0€3MeueHHs MoTPped JIOTICTUKY, a BUTPATH
Ha JIOTICTUYHHUN CEpBIC € BUTpPAaTaMH, MOB'I3aHMMU 3 HAJAHHSIM CIIO’KHBAayeBl
KOMIUJIEKCY TMOCIYr, CYNyTHIX mpojaxy. [lpu 1boMy JOTICTUYHUN CcepBIC
OpIEHTOBAHUH, MEPII 32 BCE, HAa 3a0e3MeUeHHs OalaHCy MIXK AKICTIO OOCIYrOBYBaHHS
CIIO’KMBAYIB 1 CYITyTHIMU BUTpaTaMHu.

JIo OCHOBHMX MPHUHIMIIB, $KI MOKIaJE€HI B OCHOBY CY4YacHOI'O0 CepBicy,
HAJIeKaTh: MaKCHUMaJbHAa BIJIMOBIIHICTh HOTO BHMOTaM CIIOKHBAYiB 1 XapakTepy
MPOJYKIIIi; HEPO3PUBHHUM 3B'SI30K CEpPBICY 3 MApPKETHUHIOM, HOTO OCHOBHUMU
NPUHIMIAMU 1 3aBJAHHSIMH; THYYKICTb CEpBICY, HOro CHpPSIMOBAHICTh Ha OOJIK
3MIHHUX BUMOT PUHKY, CIIOKHBayiB, OOCIYTrOBYBaHUX MPOJYKTIB; JOCTaBKa TOBAPY
Ha MICUE CIHOXHMBaHHS TakK, W00 3BECTH JO MIHIMYMY BIPOTiIHICTb HOIO
MOIIKOJIKEHHS B JOPO31; 3a0€3MeUeHHs MOBHOI TOTOBHOCTI MPOAYKIIII O MPOAAXKY;
OMepaTUBHE MOCTAYaHHS 3aIaciB, CTBOPEHHS IS IbOTO HEOOX1THOT MEpex1 CKIaIiB,
TICHUM KOHTAaKT 13 BUPOOHMKAMM MPOAYKIii; 301p 1 cucremMaru3auis iHpopMauii npo
MPOJYKIIIO $KYy KYINYIOTh CHOXHMBadl 1 SIKI BOHHU TPU I[bOMY BHCIOBIIOIOTH
3ayBa)KE€HHS, CKAapru, MpONo3ulii; 30ip 1 cucreMartusaiis iHdopmarlli npo Te, sK
BEIyTh CEPBICHY POOOTY KOHKYPEHTH, SIKI HOBOBBEJICHHS CEPBICY MPOMOHYIOTH BOHH
KJIIEHTaM; JIOMOMOTa CIIy>K01 MapKETUHTY IANPUEMCTBA B aHaI31 1 OIIHII PUHKIB,
MOKYIILIB 1 TOBapy; (OpMyBaHHs MOCTIHHOI KIIIEHTYPH PUHKY.
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YK 338.5
PO3POBKA CTPYKTYPU AHKETYBAHHA OIIMTYBAHHA
CHOXHUBAYIB MICBKUX MACAKUPCBKUX TPAHCIHOPTHHUX
HHOCJHYyr
HAyo6oBuk A.B., cT. rp. TT 20-1
KpeMeHnuylbkuii HallioHaIbHUM yHIBEpCUTET IMeH1 Muxaiina OcTporpaicbkoro

OnHe 3 TWPOBIMHUX MICHh Y CKJIQal Tally3ed MICBKOTrO TOCIOJapcTBa
BIJIBOAUTBHCS MICBKOMY MAacCaXUPCbKOMY TPAHCIOPTY, BiA SIKICHOI 1 CTaOUIbHOI
poOOTH SKOro 3alieKaTh OaraTo AacreKTiB MICBKOI JKHTTENISUIBHOCTI, 30Kpema,
IHTEHCHUBHICTh JIJIOBOT AaKTUBHOCTI HAcCeJEHHs, MOBHOIIHHUN PO3BUTOK MICHKOI
EeKOHOMIKH, (popMyBaHHS KOM(POPTHUX COIIAIBHUX YMOB MEIIKAaHHS HACEIeHHS
TEPUTOPIi 1 Tak aai 31MCHEHHsI YIIPABIIHHS MICBKUM MAaCaXXUPCHKUM TPAHCIIOPTOM 1
po3poOKa 3axofiB MO0 MOJIMIICHHA SKOCTI TOCIYr MICBKOTO MacaXHPChKOro
TPAHCIIOPTY, IO 3aJI0BOJIbHSE CIOXKMBA4diB, BUMAara€ OO'€KTUBHOI OIlIHKU PIBHSA
MacaKUPCHKOTO OOCITYTOBYBaHHS HaceNeHHS.

BuBuennss 1 anamiz psany poOIT, MOB'S3aHUX 3 OLIHKOIO SIKOCTI MICBKOTO
MAcaXUPChKOTO TPAHCIIOPTY MOKa3aid, MO0 (OpPMYBAaHHS KPUTEPIiB €PEeKTUBHOCTI
pOOOTH MICBKOIO MAaca’KUPChKOr0 TPAHCIIOPTY MPOBOAMUTHCS 3a3BUYall 3aJE€KHO BlJ
KOHKPETHO TOCTaBJICHOT METH 1 BUPIIITyBaHUX 3aBJaHb.

Jlo OCHOBHMX MapaMeTpiB SIKOCTI MOi3AKU MOXHA BIJIHECTH 3PYUYHICTh MICIIb
pO3TalIyBaHHS MaCaXHUPIB, OTJIAIOBICTh, €(DEKTUBHICTH OTMATIOBAHHS B 3MMOBHI Yac i
BEHTWIALIIO0 (KOHAUI[IOHYBAHHS) B JIITHIM Yac, MOXJIMBICTH BIAMOYMHKY B J0pO3i,
1H(popMarliiiHe 0OCIyrOBYBaHHs 1 HasiBHICTb ayJi0-Bijieo cucteM. KoxkeH mapamerp
SAKOCT1 TIOI3JIKM BCTAHOBIIIOETHCS IIJISXOM E€KCIHEPTHUX OIIHOK 3 TOJAJIbIIO0
MaTEMaTUYHOI OOpOOKOI0 JTaHMX OMUTYBAHHS 1 BU3HAYEHHSAM MIpPU 3HAUYIIOCTI
KOKHOTO TIapaMeTpa.

Hamm Oyiio mpoBeneHO OnuTyBaHHS KUTETiB M. KpemeHuyka Ha mpeamer
KOM(OPTHOCTI iX MepecyBaHHA BHYTPIIIHBO MICBKUM aBTOOYCHHM TPAHCIIOPTOM.
Pecniongentam Oyiio 3amporOHOBAHO OI[IHUTH 3HAYEHHS YMHHUKIB TIEPEBE3CHHS 1
JaTy M SKICHI BU3HAYEHHS: HE3aJOBLIBHO, 3aJ0BLILHO, 100pe 1 BiaMiHHO. Behoro
O0ymno onurano 230 vomnoBik. Ak chigye 3 dopmu puc 1. MOKa3HUK 3PYIHOCTI MICITh
pO3TalllyBaHHS PECIOHJICHTH OIIHWIM SK HAWOLIbII 3HAYUMHN 1 Janmd Homy
3aJI0BUIBHY OIIIHKY. Ha Hamry myMKy Iie MOB's3aHO 3 TIEpEBaKaHHSIM Ha MapuIpyTax
aBTOOYCIB Majoi MICTKOCTI, B SIKHX MarOTh MicCIle MPOOJIeMU PO3MIIICHHS MacaKupiB
ycepenuHi canmoHy. [lo mux e NMpUYMHAX TMacaXKupamu 3aJ0BITbHO BH3HAYCHHM
MOKA3HUK 3PYYHOCTI TOCAIKM 1 BUXOAY 3 aBToOyca. Bucokuii paHr orpuman
MOKA3HUK KOHJUIIOHYBaHHS B JIITHIA 4Yac, II0 BHU3HAYAETHCS KIIMATUYHUMU
yMOBaMHU MicTa. BHCOKHMII paHr OTpuUMaB IOKA3HUK MOXJIMBOCTI BIJIOYMHKY B
JI0pO31, 110 TaKOXK 00YMOBJIEHO BUCOKOIO HAITOBHIOBAHICTIO CAJIOHIB aBTOOYCIB Mayioi
MICTKOCTI Ta TPHUBAJIMM 4acoM nepeOyBaHHs B moi3aui. [IpuMmiTHO, 110 XOJeH 3
MOKa3HUKIB KOM(OPTHOCTI y CHOXHBAYiB TOCIAYT MICBKOTO TPOMaJCHKOTrO
TPaHCIIOPTY HE OTPHUMAaB OIIHKY HaBiTh "'H00pe".
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- J
Pucynok 1 [liarpama panriB noka3HukiB koM@opTHOCTI

3a 3anmpoNOHOBAHOI0 CXEMOIO PO3pPaxyHKY MOKa3HHUKIB CyMa PaHTiB IMOBUHHA
CKJIaZaTH OJWHUIIO, L0 BIAMOBINAE CTa BIICOTKAaM, 3 IbOFO MU BU3HAYWIHU JIOJTIO
KO)KHOro mnapamerpa. /[l BHU3HAUEHHS MAaKCHMalIbHOI'O 3HAYEHHsI MapaMmeTpiB
KOM(OPTHOCTI BCIM MapaMeTpaM Oy MPUBIACHEH] OLIIHKH "BIIMIHHO" .

[Toka3znuk iH(oOpMaliiftHOTO cepBicy mepeadadae OLIHKY SKOCTI 1H(opmarii
npo  ¢dyHKIOHyBaHHS  TpaHcmopty. Ha  Biaminy Big  iHpOpMamiiHOTO
00CIyroByBaHHs, IO BXOJHWTh B MOKA3HUK KOM(OPTHOCTI 1 BU3HAYAE OTPUMAaHHS
iHGopMarii T Yac MOI3AKU, TMOKa3HUK 1H(GOpPMAIITHOTO CcepBicy nependadae
oTpuMaHHsa 1HQopMmalii Ta I OLIHKY J0 MOYaTKy KOPUCTYBaHHS IOCIyraMu
TPAHCHOPTY.

AxicTe 1HpoOpMaliiiHoro 3a0e3nmedYeHHss Moke OyTH BHUpa)k€Ha JIOCTYITHICTIO,
HAJIAHICTIO, IIBUJAKICTIO, TOBHOTOK 1 TOYHIcTIO iHpopmamii. [loka3Huk
1H(GOpMAIIIITHOTO CepBiCY € BITHOIICHHSIM PiBHS 1H(QOpMAIIHHOTO 3a0e3MeUeHHs 1-TO
BUJy TPAHCTIOPTY MO MapmpyTy 1 -v, 10 MaKCUMaabHO MOXIIMBOTO PIBHS Ha TOMY X

cyl\lna paHris

TPAHCTIOPTI - Y,™*.

HaGyre 3HaueHHs CBIAYUTH MNPO HU3bKY I1H(POpMaliiiHy 3a0€3Me4YeHICTh
HACEJIEHHSI NPO TOCIYrM aBTOOYCHOTO TPAHCIOPTY I'POMAACHKOTO KOPUCTYBAHHS.
HaiiBumuii panr oTpuMaB TNOKa3HUK JIOCTYMHOCTI 1H(opMarlii, OCKIIbKH IS
OUTBIIIOCTI HaceNneHHs 1H(opMaIlis Mo MapuIpyTax Maixke BIACYTHS. 3 1€l MPUUMHA
BKpail HHM3bKE 3HAYEHHS Ma€ IMOKAa3HUK TOYHOCTI 3A00yTTs iHOpMaIli mpo pyx
aBTOOYCIB, 3 LII€I0 METOI HE BHKOPUCTOBYIOTHCS 3acO00M MacoBoi 1H(opmarii.
3a70BUTBHI OIIHKH OTPUMAITH TIOKA3HUKH JIOCTYITHOCTI IITBUJKOCT1 Ta TOYHOCTI.

BusHaueH1 SIKICHI XapaKTEpPUCTUKHM (PYHKUIOHYBAHHS MICHKOTO MAacaKUPCHKOro
TpaHCHIOPTY KOM(OPTHICTh (AKICTh TOI3KH); TIOKA3HUK 1H(POPMAIIIITHOTO CepBicy (PiBEHb
1H(pOopMaIiiHOro 3a0e3eueHHs) TTOKa3y0Th, HE3aI0BUIBHY POOOTY SIK CAMOTO TPAHCIIOPTY
3arajlbHOr0 KOPHMCTYBAaHHs, TaK 1 CHUCTEMU YIPAaBIIHHA HUM. TakuM YHMHOM SIKICHI
KpUTepil BUMaraloTh PO3POOKM HU3KU 3aXOJIB JIJISl TMOJIMIICHHS POOOTH MICHKOTO
MacaXXUPChKOTO TPAHCIIOPTY.
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YK 338.47
®OPMYBAHHS MYHIIUIAJBHO-TIPUBATHOI MOJIEJI
®OIHAHCYBAHHS MICBKOI'O TPAHCIIOPTY
Maiigaxk I.1., cTt. rp. TT 19-1
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

B ymoBax pHHKOBUX CTOCYHKIB 1 Jii CHCTEMHM 3aMOBIIEHHS, I1HTEpecu
HiTPUEMCTBA-TIEPEBI3HUKA 1 3aMOBHUKA MalOTh 1CTOTHI BIIMIHHOCTi: OCHOBHA MeTa
MepPEeBI3HUKA — 3/I00YTTS HAJIEKHOT OIJIATH 3a Ha/IaH1 OCIYTH, HE3AJIEKHO BiJ IKOCTI
11 BUKOHAHHA, a [ 3aMOBHHUKA OCHOBHOK METO) € MAaKCUMAIbHO IIOBHE
3aJI0OBOJICHHSI TTOTPEO CIOKMBaya MOCIYT MICHKOTO MacaXHUPChKOTO TPAHCIIOPTY, SKE
BUPAXAETHCS B HANOUIBII TOYHOMY BUKOHAHHI MapaMeTpiB 3aMOBIEHUX TMOCHYT, y
TOMY YHUCJI1 PO3KIIAJIU PYXY.

[IpoBeneHuii aBTOPOM KOMIUIEKCHMI aHail3 pIBHSA SKICHMX 1 KUIbKICHUX
XapaKTepUCTUK (YHKIIOHYBAHHS MACAKUPCHKOTO0 aBTOTPAHCIIOPTY B M. KpemeHuyk
CBIIYUTH MPO Te€, IO KOMEPIIHHI aBTOMIJANPUEMCTBA HE B 3MO31 3a0€3MEUUTH
HEOOXIIHUU pIBEHb TPAHCIIOPTHOTO OOCITYrOBYBaHHS HACEJICHHSA, a TakK CcaMo
BIJIMOB1IATH HEOOXITHUM KBasi(piKaifHUM BUMOTaM MMacaXKUPChKOT0 MiANPUEMCTBA
Yyepe3 HACTYIHI NPUYUHU: BIJICYTHICTh PYXOMOTO CKJIaAy, BIAMOBIJIHOIO MICBKOMY
KJIacy aBTOOYCIB (BENMKI 1 cepeaHl aBTOOYCH), - 3aMICTh I[bOTO BUKOPUCTOBYETHCS
BXKMBaHA TEXHIKA, HE BIJAIMOBIJIHA BUMOTaM 1 CTaHJIApTaM MICHKUX MaCaXXUPChKUX
MEePEBE3CHb; BIJACYTHICTh IEHTPATI30BAaHUX CTOSHOK aBTOTPAHCIOPTHUX 3aco0iB 3
JOTPUMAaHHSAM HEOOXITHUX HOPM IOXKEKHOT O€3MEeKH, aMIHICTPaTUBHO-IIOOYTOBOTO
KOMIUJIEKCY, BUPOOHUUTBA ISl BUKOHAHHS TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY
pyXoMoro ckiany (PEeMOHTHHUX KOMIUIEKCIB, OMNMATIOBAJILHUX aHrapiB 1 Tak Jaii)
3riJHO KBaII(PIKALIMHUX BUMOT; BIACYTHICTh TUCIIETYEPCHKUX 1 KOHTPOIBHUX CIIYKO
3a poOOTOI0 PYXOMOT'O CKJIaay, 00JaJHAHOTO MEIUYHOTO KaOlHETy J0 PEerCcOBUX 1
MICIsl PEMCOBUX OIJISIB BOJIIB, CHEIIaJbHUX IYHKTIB TEXHIYHOTO KOHTPOJIIO
PYXOMOT0 CKJIaAy Hepe]l BUI3/I0M Ha JIHIIO 1 MicJid NOBEPHEHHS 3 JIiHIi, KOHTPOJIbHO-
JIarHOCTUYHOTO YCTAaTKYBaHHS; BiJICYTHICTh HOPMaTHBHA HEOOX1MHOI B JaHii cdepi
YIPaBJIIHCHKOI OpraHi3aliifHO-IITaTHOI CTPYKTYPH 1 Tak Jati.

Bin edextuBHOCTI BUOOPY MOeni (DyHKIIIOHYBaHHS MICHKOTO TTACaKUPCHKOTO
TPAHCIIOPTY 3aJIeKUTh TOJIMIICHHS YMOB 1 PIBHS JKUTTS HACEJICHHS, HaJIHHICTh
pobOTH pPYXOMOTO CKJaay, JAOCTYMHICTH 1 KOMGOPT TOI3AKH, PEryJsipHICTh
MOBI1JJOMJIEHB ITPU O€3yMOBHOMY 3a0€3MeueHH1 0€3MeKH IEPEBE3CHb.

MyHiunanpbHO-TIPUBATHE MAPTHEPCTBO 32 CBOEID €KOHOMIYHOI TPHUPOJIOI0 €
PO3BUTKOM TPAIUIIMHUX MEXaHI3MIB B3a€EMOJII TOCHOJAPCHKUX B3aEMHH MiX
JEp’KaBHOIO BJIAJIOI0 1 TMPUBATHUM CEKTOPOM B IUISIX PO3POOKH, IUTAHYBAHHS,
(¢1HaHCyBaHHA, OYIIBHMIITBA 1 eKcIUlyaTalii 00'ekTiB 1H(pacTpykTypu. Takum
YUHOM, MMAPTHEPCTBO JIEPkKaBU 1 MPUBATHOT'O CEKTOpPAa MOXHA OXapaKTEPU3YBATU SIK
JOBTOCTPOKOBE  MAapTHEPCTBO 3  METOI0  3AJIYy4YCHHS JIOJATKOBUX  JDKEpen
(biHaHCYBaHHS.

[TacaxupchKi TMEPEBE3CHHA € COIllalbHO 3HAYMMHUMH Yepe3 Te, L0 BOHU
MOBUHHI 3a/I0BOJIBHATH TMOMMUT Ha NEPEBE3E€HHSA YCIX BEPCTB HACENEHHS, B T.4. 1
Majo3abe3nedeHnx. MexaHi3M TMPUBATHO - JIEPKABHOTO MapTHEPCTBA Y CEKTOPI
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MacaXUPChKUX TEPEBE3CHb Ha MOYAaTKOBOMY MOXKE CTaTH HaWKpaIluM uepe3 Te, 110
KIIOYOBAa poNib Oyae BiABeJAeHAa MPUBATHOMY CEKTOpPY, a JIep)KaBa CTaHe
MIATPUMYBATH 3aJIy4EHHS TMPUBATHOTO KalliTaly IIJISXOM PO3POOKH BiAMOBITHUX
MEXaHI3MIB Ha MIATPUMKY MNPHUBATHUX 1HBECTOpiB, OpaTu Ha cede PU3UKHU, HECTU
BIIMOBITAIBHICTh T4 YMHHWTH BIUIMB Ha 3aKOHOAaBYOMY piBHI. CHiBpOOITHHUIITBO
AepxkaBu Ta Oi3HECy HampaBlIEHO MEPII 3a BCE, HA MOKPAIIEHHS SIKOCTI MepeBe3CHb,
MiABUIIEHHS e()EKTUBHOCTI pOOOTH aBTOTPAHCTIOPTHUX MiAMPUEMCTB.

[TinGip mpuBaTHOrO mapTHEpa [JIsi CTBOPEHHS MYHIIMNAIBHO-IIPUBATHOTO
MIINPUEMCTBA TIOBUHEH BHUPOOJISITUCA Ha TIJACTaBl BIAKPUTOTO KOHKYpPCY. 3a
pe3ysibTaTaMi KOHKYPCY HIAMUCYETHCS JOTOBIP MPO YCTAHOBY CHIIBLHOI KOMIIaHIi 3
BU3HAUYECHHSIM Tpadika TMNPUBATHUX IHBECTHIII B PO3BUTOK MIANPHUEMCTBA,
OOMOBJISIETBCSL BIICOTOK TMPUOYTKY Ha OOOB'SI3KOBE 1HBECTYBAaHHS B PO3BUTOK 1
1HDPACTPYKTYPy, a TaKOXX METOJAM 1 MpaBWIa KOHTPOJIIO ISUIBHOCTI OpraHizaiii 3
OOKYy Jiep>KaBHUX OpTaHiB.

3a pesyiabTaTaMu IPOBEICHOIO OOCTEKEHHS IaCa)kKUPOIOTOKIB Y MICTI
Kpemenuyk, micis onTuMmizamii CTPYKTYPH PYyXOMOIO CKJIagy, OTpUMajid HOBY
CTPYKTYPY PYXOMOI'O CKIaJy 3a KjacaMH Ta MacaXMPOMICTKICTIO, 110 3abe3rneuye
HAJICKHUA pPIBEHb SKOCTI TPAHCIOPTHOIO OOCIYrOBYBAaHHS HACEJICHHS MicTa.
OckUIbKM ICHYIOYAa CTPYKTYpa PyXOMOIrO CKJaJy HE BIAMNOBiAa€ HEOOXITHINU, CHiA
npuBeCTH ii y BiamoBigHy. s mocsarHeHHs 11i€i MeTH HeoOXximgHl iHBectuiii. B
yMOBaxX CbOTOJICHHS BeluKe (IHAHCYBaHHS HE MOXYTh Ha ce0e IMOKJIacTH Hi
MPUBATHI TIEPEBI3HUKH, HI MYHIIUOATITET. TOMY 3a II€I0 MOJEIIIO MPOMOHYETHCS
3aMiHy CTaporo mapKy aBTOOyCiB 3/1HCHIOBATH ITOETAITHO.

Ha nepuromy erami MOpIBHIOEMO ICHYIOUMH TMapK aBTOOYCIB 3 HEOOXIJHOKO
CTPYKTYPOIO, 3aJTUIIIA€EMO TIEBHY KUIBKICTh aBTOOYCIB 3 ICHYIOUOTO PYXOMOTO CKJIady,
10 33J0BOJIbHSIE BUMOraM ONTUMI3AIl (K IpaBUIIO, 1Ie aBTOOYCH MaJoro Kiacy, siki
TaKOX MOTPiOHI Jj1s1 3a0e3meueHHs nepeBe3eHs). Lleit pyxommuii ckinax Oyae ckiagatu
NepIIniA BIICOTOK Y HEOOX1/IHINM cTpyKTypi. [10oTiM BU3HaUYaeMO HEOOXIJIHY KUIbKICTh
PYXOMOTO CKJIany, AKy CIiJl MpUa0aTH Ha HACTYITHUX eTarnax.

Hpyruii  eram: 3 aMopTu3allii pyXoOMOro CKiIaay, M0 3alUIIUBCA
nependavyaeTbCcsi OTPUMATH KOULITH, 32 PAXyHOK SIKMX 3aKyHOBYIOTh HOBI aBTOOYCHU
BEJIMKOTO Ta CEpPeJHhOr0 Kiacy. B JaHuWX yMOBaxX MOXJIMBE BUKOPUCTAHHS
MPUCKOPEHOT0 METOIY aMOpTH3aIlli (SIKIIO 11e He Oy/ie CYTTEBO BILIUBATH Ha Tapud).
3a MITbOBUM HAJIXOJKEHHSM 1 BAKOPUCTAHHIM IMX KOINTIB BEJIe CYBOPUI KOHTPOIIb
MyHIIUnatiTerT. BuzHauuBium piyHud 00CAT aMmopTH3allii, MOXXEeMO MpopaxyBaTu
nepexiJi 10 HOBOi CTPYKTypH B pokax. Skimo ueid TepMiH HE 3aJ0BOJIbHSE
perioHanbHIA TPOrpaMi PO3BHUTKY TPAHCIOPTY, MEPEXOIUMO IO TPETHOTO E€TaIry
(dhiHaHCYBaHHS.

OpepxaTu HOBI aBTOOYCH HEOOXIJHOI MICTKOCTI TaKOXK IPOMNOHYEThCA 3a
PaxyHOK IIPUBATHUX MiAIMPHUEMIIIB HA YMOBax Ji3uHTy. Ha nanomy erarmi HeoOXiTHUMA
PO3paxyHOK €KOHOMIYHO OOTPYHTOBAHOI KUIBKOCTI PYyXOMOTO CKJIaay, Mpua0aHoro
3a paxyHOK Ji3uHry. L{i aBTo0ycu OynyTh CKIagaTH TPETid BIICOTOK /10 HEOOX1ITHOI
CTPYKTYpH.

TakuM YMHOM 3a paxyHOK acouialii NPUBAaTHUX MIJIPHUEMIIB MH OTPUMAEMO
MEBHY KUIBKICTh PYXOMOT'O CKJIIAy, IO CKJIAJaTUMEThCS 13 YK€ ICHYIOYOro MapKy
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aBTOOYCIB, IO 3a/JI0BOJIBHSAIOTH HOBHMM YMOBAaM; IIUIbOBHX KOIITIB OTPHMaHHX 32
paxyHOK aMopTu3allii Ta aBTOOYCiB MpUAOaHMX HAa yMOBax JI3UHTY. B ToMy pasi,
AKII0O MM HE JOCSITaEMO HOBOi CTPYKTYpPH PYXOMOIO CKJIaay, MEepexoauMo A0
YETBEPTOTO ETaITy.

Ha ocranapoMy eTari pemry KUTbKiCTh HEOOX1THUX aBTOOYCIB MOXKE pUAOATH
MyHlL[I/IHaJ'IlTeT 3a paxyHOK OFO/PKETHMX KOINTIB 1 TOCTaBUTH iX Ha OajaHC
MYHIIIUTIATFHOTO MIAMPUEMCTBA — I1e Oy/Ie YeTBEPTUI BiICOTOK.

TakuM YMHOM MU MOXKEMO OJIEP>KATH HEOOX1IHY CTPYKTYPY PYXOMOT'O CKIIay.
Bci BijicoTkM B CcyMi TOBHHHI CKJIAJaTU CTO BIJICOTKIB, TOOTO HOBY KUIBKICTh
aBTOOYCIB.

3a yMoBaMu J1aHOi MOJIeNl nepeadadaeTbCsl po3MoLI J0X0/1B, OTPUMAHUX Bij
peamizarii TpPaHCIOPTHHUX ITOCIYT PO3MOAUIATH BiAIOBIIHO IO BiJICOTKIB, BKIaJACHUX
y (hpiHaHCYBaHHS JIAaHOT'O IMIAMPUEMCTBA.

B pesymprari 3acTocyBaHHS MOJENl TPAHCIOPTHUMHU OpraHizalisiMH Ta
MICBKOIO BJIaJIOI0 CTBOPIOIOTHCS YMOBH, sIKi 3a0e3medarh B MEPILy 4yepry CTaOUIbHY
po0OOTY 1 pO3BUTOK KOM(DOpPTAOEIbHUX aBTOOYCIB BEIUKOrO Ta CEPEIHHOr0 Kiacy,
Nepepo3nOoILUT 1 ONTUMI3AIlS TPAHCIOPTHUX MOTOKIB HAa TEPUTOPIT MiCTa.
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YK 656.135.8
PO3POBKA CYMIZKHUX I'PA®IKIB POBOTHU TPAHCITOPTHHMX
3ACOBIB TA HABAHTAXKYBAJIbBHO-PO3BAHTAKYBAJIbBHUX
MEXAHI3MIB
3anoino B.L, ct. rp. TT 19-1
KpeMeHuylbkuii HalllOHAIBHUM yHIBEpCUTET IMeH1 Muxaiina OcTporpaacbKoro

CydacHl MIANPUEMCTBA TIPHUYOI MPOMUCIOBOCTI SBJISIOTH COOOK CKJIAHI
MPUPOAHO-TOCTIIOAAPCHKI ¥ COLIIAIbHO-EKOHOMIYHI KOMILJIEKCH 3 BHCOKHUM pPIBHEM
Mexanizamii. I[lepeBe3eHHsl TipHMYOI Macu B Kap'epax BITHOCUTBHCSA JIO0 OJHOTO 3
OCHOBHMX BHUPOOHUYMX TMPOLECIB, IO MHOpsAT 3 Oypo-BUOYXOBUMHU Ta BHUIMKOBO-
HABAaHTAXKYBATLHUMU pPOOOTAMU BHU3HAYAE TEXHOJOTIIO BIIKPUTOTO BHIO0YTKY
KopuCcHHMX KonaynuH. brausbko 80% Bij 3araibHOro 00'eMy BUJIOOYTKY T1PHUYOI Macu
Ha  BIIKPUTHX TIpHUYHX poOOTax  TPAHCIOPTYETbCA CaM€  Kap €pHUMU
aBTocamockugamMu. EQekTuBHICTD iX poOOTH B 3HAYHIN MIp1 BIUIMBAE HA 3arajbHUMN
TEXHOJIOTTYHUI Mpoliec 100yBaHHS Ta TPAHCHOPTYBAHHS TIPHUYOI MacH, a 3BIACH i
Ha €KOHOMIYHE CTaHOBHILE M1ANPUEMCTBA.

be3nocepelHb0 B TEXHOJOTIYHOMY TIPOLECI TEpPEBE3EHHS TIPHUYOi MacH
TOJIOBHUM €JIEMEHTOM € Kap'epHUl TpaHcrnopT. BiH € CHOdy4YyHOIO JaHKOKO B
TEXHOJOTIYHOMY Tipolieci. Bin 4iTkoi poOOTH Kap'€epHOTO TPAHCHOPTY 3aJIEKUThH
€(pEeKTUBHICTh PO3POOKM PpOJNOBHINA, MPOTIKAHHS TEXHOJOTTYHMX MPOLECIB,
MPOIYKTUBHICTh MIAMPUEMCTBA B IUIIOMY. TPYIOMICTKICTh MPOIECY MEPEeMIllICHHS
(TpaHCTIOpTYBaHHSI) TIPHUYOI MacHu JOCHUTb BHUCOKa, a BUTpaTH Oe3MocepeaHbhO Ha
TPAHCHOPT 1 MOB'SI3aH1 3 HUM JONOMDKHI poOoTH cTaHOBIATH 45-50%, a B OKpemux
BHunaakax 65—70% 3araJlbHUX BUTpAT Ha BUJIOOYTOK.

Bug kap'epHOro TpaHCIOPTY BH3HAYAETHCS B TMEpIIy dYepry 3aco0amu
nepeMinieHHs TipHu4oi Macu. KokHOMY BHIy BIANOBIJAIOTH MEBHI yCTaTKyBaHHA,
KOMYHIKallii ¥ opranizauis podotu. BuOip Buay TpaHCHOpTY 3MIMCHIOETHCS Ha
OCHOBI TEXHIKO — €KOHOMIYHUX PO3PaxyHKIB CTOCOBHO [0 KOHKPETHHX
TIPHUYOTEXHIYHUX YMOB 3 YpaxyBaHHSAM 0aratbox (hakTOpiB: yMOB 3aJISITAHHS LIAPy
KOPUCHUX KOIAaJWH, BUPOOHUYOI MOTYXKHOCTI Kap'epy, TOOTO 0OCSTY IEpeBE3€Hb,
XapaKTEepPUCTUKU BaHTaXy, IO TPAHCIOPTYEThCS, TIMOMHHU Kap'epy, BiJCTaHi
TPAHCIOPTYBAHHS i T.J. 3 ypaxyBaHHSM BUAY Kap'€pHOTO TPAHCIIOPTY BUOUPAIOTHCS
CXEMU PO3KPUTTS POAOBHUIIA i MapaMeTpu CUCTEMH PO3POOKH.

[3 BciX BWAIB TPaHCHOPTY, SKI BUKOPUCTOBYIOTHCSA IMiJI 4ac JT0OyBaHHS
KOPUCHUX KOMaJWH BIJKPUTUM CIOCOOOM, HAWNOIIMPEHIIUM 1 HaWOUIbII
3aCTOCOBYBAaHUM € aBTOMOOUTHHUHN. BiH oepkaB mypoKe MOMTUPEHHS HA BIAKPUTHX
po3po0OKax BCIX TIPHUYOJ00YBHUX Tally3ed K B YKpaiHi, Tak i y 6aratbox KpaiHax
cBiTy. JlocBiA 3acTOCYBaHHsS aBTOTPAHCIOPTY HA Kap'epaX y CBITOBIM MpPaKTHIl
MIATBEPAUB WOr0 BHCOKI TEXHIKO — €KOHOMIYHI TIOKa3HUKM B TEBHUX
TIPHUYOTEXHIYHUX yMOBaX. ABTOMOOUIbHUN Kap'€pHUN TPAHCIOPT BUKOPUCTAETHCS
it iepeBe3enns npudan3no 80% Bciel ripHuyoi Macu B ycim cBiri, y 1.4, y CILIA #
Kanani — 85%, y IliBnenniit Amepuiii — 61u3bko 85%, B ABCTpaltii — NMpUOIU3HO
100%, y IliBgenniit Adpuri — 6inbine 90%.
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BiacyTHICT peMKOBUX IIISAXIB 1 KOHTAKTHOI MEPEXKI CIPOIIYE OpraHi3aIliio
poOIT, MpH IIbOMY TIPOIYKTHUBHICTh €KCKaBaTOPIB 3poctae Ha 20—-25 % y mopiBHAHHI
3 MPOAYKTUBHICTIO 3aJII3HUYHOT'O TPAHCIIOPTY.

Ha nanuii MOMEHT 13 aBTOMOOUTEHUM TPAHCIIOPTOM HE MOKYTh TOBHOIO MIPOIO
KOHKYpYBaTH 1HINI BHIM Kap'epHoro TpaHcmopty. Hemapma BuUpoOHUIITBOM
kap'epuux camockuaiB y CIHIA 1 Snonii  3alimaroteess 10 mpoBigHUX
MaIMHOOYIIBHUX KOMITaHIH, 0 BUITYCKAIOTh JAECATKHA MOJIETIEH CAaMOCKHIIB 1 TXHIX
MoaudiKaIlii BaHTAXOMITHOMHICTIO B 25 10 360 T.

[ToOynoBa rpadikiB pyxy NOBMHHA TIPYHTYBATHCS Ha JAHUX MPO TEXHIKO-
EKCIUTyaTaliiiHi MOKa3HUKU 32 MapIIpyTOM MEPEeBE3€Hb N10 SKUX BIIHOCATHCA: 4Yac
3HAXO/KEHHS TPAHCHOPTHUX 3aco0iB Ha JiHII, TPUBAJICTh O00IAy ¥ BIANOYMHKY
BOJI1iB, Yac IPOCTOIO 11T HABAaHTAYKCHHSIM 1 pO3BaHTaKEHHSIM, HOPMOBaHa IIBUIKICTh
PYXy Ha IeperoHax MapupyTy i KiJbKICTh TPAHCIIOPTHUX 3aC001B Ha MapIIPYTi.

Jnsg  kap’e€pHOrOo  aBTOTPAHCHOPTY MOXHA  PO3IIANATH  IJIAHYBAHHS
MasTHUKOBUX MAapHIPYyTiB y CHUTYyallli, KOJM TPOIYCKHA 3HaTHICTh MYHKTY
HaBaHTaXEHHs ICTOTHO oOMexeHa. JlaHy MeToauKy HaBeieHo B pooOoti. Jlis
CIPOITIEHHS MyHKT HAaBAaHTAXEHHS MPEJCTABISETHCSA Y BUTIISI HaBaHTAXKYBaJIbLHOTO
MEXaHI3My, SKOMY Ha HaBaHTAKEHHS OJHOTO aBTOMOOLIsA MmoTpideH wyac At.
MakcumanibHa TIPOITYCKHA 3JaTHICTh IYHKTY JOCSTA€THCS B TOMY BHITAIKY, SKIIO
HABAaHTAXKYBAJIBHUN MEXaHI3M TMpaiioe O0e3ynuHHo. Toal aBTOMOOLII MOXKYTh
BIJIIPABJISITUCS B PEICH 3 MaKCUMaJIbHUM TeMIloM. Halirpocriiie 3aBiaHHs, B SKOMY
MyHKT HABAaHTKEHHSA € "By3bKUM MiciieM", (GOpMYEThCS IOCTITHUKAMH B TaKUU
crioci6. Ilepion muaHyBaHHS HABOAUTBHCS Y BUIJIAJI MOCIIIOBHOCTI MOMEHTIB 4acy,
110 IPOXOAATh uepe3 iHTepBai At. Y KOXKHUI MOMEHT 4acy MijJi HABAaHTAXEHHS MOXKE
BCTATH OJIMH aBTOMOO1JIb. BBaXka€eThCs, 110 3 IbOIO MOMEHTY JIJIsl HhOTO TTOUYNHAETHCSA
yeproBuil peiic. Hamani Bci yacoBi iHTepBalid, 30KpeMa 4yac BUKOHAHHS peiiciB, Oyne
BUMIPATHUCS B YHCI TakTiB. MOXIHBICTh oOpraizamii 0Oe3nepepBHOI poOOTH
3ajieXxaTh BlJ HAsBHOCTI aBTOMOOLIIB. Y BHUMAJKY IXHbOrO Je(pILHUTYy BUHUKAIOTH
MPOCTOi HABAaHTAXKYBAJILHOTO MEXaHI3MY.

B 6e3nepepBHOoMy rpadiky aBTOMO0O1II HE MalOTh MPOCTOIB MIXK 13/IKaMH, 1 BCi
BTpaTH 4acy B IUIaHI CKJIQJA0ThCSA 3 OYIKYBAaHHS MEPIIMX HABAHTAXKEHb 1 BUIBHOIO
qacy, 10 3aJUIIUBCS 10 KIHIISA 3MiHU. SIKIO MPpY HASIBHOCTI 71 aBTOMOOLIIB YC1 BOHH
BIJIIIPABIISIIOTHECA B PEHCH MPOTATrOM MEPIIUX 71 TaKTiB, TO Yac OUIKYBaHHS MEPIIUX
HABaHTA)KEHb MOJKHA HE BPaXOBYBaTH, TOMY IO B I[bOMY BHUITAJIKy BOHU 00'€KTHBHI.
SIko aBTOMOO1Ib 3aKIHYY€E OCTaHHIO 13JIKy paHillie #7-TO TaKTy, TO BiH BUSBIISETHCS
He3a0e3MeueHUM poOOTOI0.

3aranpHa cxemMa BUKOHAHHS, Ha JYMKY JOCHIIHUKIB, HacTynHa. Dikcyerbes
JiesiKe 3HAYCHHs m, a MOTIM poOuThCcs crpoba molOyayBaTu Oe3mepepBHUN Tpadik.
SKI110 BOHA 3aBEpUIYETHCS YCHIIIHO, TO 0OpaHe 3HAYEHHS BBAXKAETHCS JTOIyCTHUMUM.
[Tocaim0BHO 3MEHITYIOYH 7 1 IPOBOJISTYHU JIJIs1 KOKHOT'O 3HaYCHHS 1T00Yy10BU rpadiky,
BHU3HAYA€THCS HaIMEHIIa JOMYCTUMA KUIbKICTh aBTOMOOLITIB.

I'padik Oyme 3ammucyBatuicsi B MarpuuHii ¢opmi. CTpoku wmaTpwin
BIJIMOB1IAIOTh aBTOMOOUISAM, CTOBHIIl - MOMeHTaMm dacy. Ilpu moOymoBi rpadika
OyayTh BUAUIATHCS NOTPIOHI eneMeHTH MaTpuili. [lo3Hauka enemenTta K-i cTpoku Ta
J-TO CTOBIISA BiJMOBiJa€ BUXOAY K-ro aBTOMOOUIS B peiic y j-i MOMEHT 4yacy. B
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oesnepepBHOMY Tpadiky B KOXXHOMY CTOBMIIl mepeOyBae oJHA W TUIBKA OJIHA
no3Havka. [lepmuii enmeMeHT psiika 3aBXKAW Hyib. Hymi CliayloTh 10 TEPIIOTro
MO3HAYEHOT0 €JIEMEHTa, IO € MOYaTKOM MepuIoi i3JKu AaHOro aBTOMOOLIA. 3a
MO3HAYCHUM €JIEMEHTOM CIIIYIOTh YHCJa, IO BIAPAaXOBYIOTh TAKTH 3 MOMEHTY
BHXOJly aBTOMOOUIS B peric. OcTaHHE TaKe YMCIIO, IO JIOPIBHIOE TPUBAJIOCTI PEHCy,
no3HavyeHo. [Ipu 11boMy Mo3HauKa BiJIMOBIJAE 3aBEPILICHHIO JAHOTO peicy i moyaTky
HacTynHoro. ITocmimoBHICTE BiAMpaBieHHS aBTOMOOUTIB Ha BIAMOBIAHI MapUIpyTH
BU3HAYAETHCA HOMEPOM CTOBMIS MaTpuil. [lepimiuMm BilpaBisieThCs aBTOMOO1Ib,
3aBaHTAXCHUH B HYJbOBUA MOMEHT, 1 TUM € MapIIpyTOM, y PSIKY SKOTO BiH
nepedyBae. Bubip nudp Ha MaTpuIli 31HCHIOIOTH Bl MEHIIIOTO YHCIIa 0 OLIBIIOTO,
[0 BHM3HAYa€ TOCHIJOBHICTh HAJIXO/DKEHHS aBTOMOOUIIB JJii  YEproBOIo
3aBaHTaXeHHS. KUTbKICTh 1M(dp, BIA3HAYCHUX Y OAHOMY PSIKY MATpHIll MOKa3ye,
CKUIBKM aBTOMOOUIIB BUIMPABISAEThCS 3a UM MapuipyroM. [lpu ckiamaHHi
IHAMBIyaJIbHOTO Tpadika COYaTKy BU3HAUAIOTh 3 MATPUIIl, 3a AKUMH MapIipyTaMu
PYXaEThCS aBTOMOO1Tb, BIATPABIICHUI MepIiuM (Tiepia i3aka). UeproBicTh mpuOyTTS
aBTOMOOUIS TiJ HaBaHTAKECHHS BHU3HAYA€ BIAMOBIIHO ¥ 4YEpProBICTh HOrO
BiJITpaBJeHHS. 3HAIOYM YEProBICTh BUKOHAHHSA 130K KOXXHHUM aBTOMOOIJEM i
MOMEHTH HaBaHTaXEHHSI, JIETKO CKJIACTU Ipadik ix podoTH.

Ha TexHIKO-€eKOHOMIYHE CTAHOBHMILE MIJMPUEMCTB TIPHUYOI MPOMMCIOBOCTI
BIUTMBAIOTh 0arato (pakTopis, sIKi B MEPITy YEPry MOB’3aH1 3 MpoliecamMu J0OyBaHHS
Ta TepeBe3eHHsA TipHUYOI Macu. BmpoBamkeHHs rpadikiB poOOTH JO3BOJISIE
MIHIMI3YBaTH 4Yac MPOCTOI0 aBTOMOOUIIB 1 HaBaHTaXXyBaJbHO-PO3BAaHTAKYBaJIbHUX
MEXaHI3MIB, 1110 B CBOIO Yepry 3MeHIIye (piHaHCOB1 BTpaTH MiAIPUEMCTBA.
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YK 656.135.8
BU3HAYEHHS TEXHIKO-EKCILTYATAIIIMHNUX ITOKA3HHUKIB
POBOTH PYXOMOI'O CKJAJY IIPA IEPEBE3EHHI TTPHUYOI MACH
I'epuen I'.I'., cT. rp. TT 19-1
KpeMenuynpkuii HalioHaIbHUHN yHIBEpCHUTET iMeH1 Muxaiina OcTporpaicbkoro

[NparnuonoOyBHA TIPOMMCIIOBICTh B €KOHOMIIll KpaiHM 3aiiMae BaKIIMBE MICIIE,
Oynyun 0a30BOIO Taly33io, sika 3a0e3ledye CUPOBHHHY HE3aISXKHICTh YKpaiHi. 3
CBITOBOI MpPAaKTHKW BIJOMO, IO KamiTalbHI BHUTPAaTH Ha Kap €pHUN TPaHCIOPT
cknagatoTh Outeme 50 — 65% Bcix BuTpar Ha OyaiBHUITBO Kap'epiB. ToOTo,
3HIDKEHHS BHWTpaT Ha TPAHCIOPT, TEXHIYHE OOCIYyroByBaHHSI Ta pPEMOHT,
eKCIUTyaTario, a TaKkok  Oe3mocepeHhO0  Ha  TEXHOJOTIYHUM  TIpolec
TPAHCIOPTYBAHHS TIPHUYOT Macu 3a0e3NeYuTh 3MEHILIEHHS 3aTpar MiAIpUEMCTBA,
MOKPAIIUTh EKOHOMIYHY €()eKTUBHICTh POOOTH Ta 30UIbIIEHHS MPUOYTKY.

[3 BCiX BUIIB TPAHCIIOPTY, K1 BUKOPUCTOBYIOTHCS ITiJ1 4ac JOOYBaHHS KOPUCHUX
KOMNAaJIUH BIAKPUTHUM CIIOCOOOM, HAaWIOMIMPEHIIIUM 1 HAaOUIbII 3aCTOCOBYBAaHUM €
aBTOMOOUTPHUN. BiH onep:kaB MIMPOKE MOIIMPEHHS Ha BIIKPUTHUX PO3pOOKax BCIX
TIpHUYOI00YBHUX Tally3eil Sk B YKpaiHi, Tak i y 6aratbox KpaiHax CBITY.

Uepe3 HEMOCKOHANICTh OpraHizaili MIpolecy BaHTAXKOIMEPEBE3€Hb, KOMIAHIL
TipHUY0100YBHOI ratys3i, MOXKYTh BTpadaTH 110 25% yuctoro npulOyTKy, HE TOBOPSIUU
BXK€ Mpo Henpsimi BUTpatd. [IpW LbOMY TOJOBHUM IOKAa3HUKOM €(QEKTUBHOCTI
TIpHAYOMO00YBHOTO TIANPUEMCTBA € COOIBAPTICTh MOOYTOI TPOIYKINi, M0 s
BIJIKPUTOrO CIIOCOOY JOOYBaHHS OUIBIIOD MIPOK 3ajJeKUTh BIJ BUTpaT Ha
TPaHCIIOPT.

[NpHuyoTEXHIYHI i JIOPO>KHBO-TPAHCIIOPTHI YMOBU eKCILTyaTaIlii
BEJIMKOBAHTA)KHUX CAaMOCKH[IIB Ha BIAKPUTHX TIPpHMYHUX poOOTaxX JOCHUTH
pizHOMaHiTHI. [le 00ymMoBiIeHO crenudikow POIOBHUIN, HEPIBHOMIPHICTIO BUIMKH
TIPHAYOT MAaCH, 3MIHOIO BEJIMYMHU YXWIIY TPacH, BIACTaHEH 1 MPUNUHATUX MapUIPYTIB
TPAHCIIOPTYBaHHA, @ TAKOX CEPEAHBOTO ''BIKOBOTO CKJAJy TEXHOJIOTIYHOTO MapKy
aBTOMOOUTIB, piBHA KBamidikamii BoxmiiB. Takok, MOXHa BHJIUIMTH TOJOBHI
MOKA3HUKH OIIHKK €(EeKTUBHOCTI — YaC BUKOHAHHS OKPEMOi IMOCIIIOBHOCTI orepariii
1 CTYIiHb 3aBaHTAXEHHS TIPHUYOIO TTOPOIOI0.

OmHyuM 13 BaXJIMBUX HANPSAMKIB, 10 HAJAOTh MOXKJIMUBICTh ITIBUIIUTH
MOKAa3HUKHU POOOTH Kap'€pHOTO TPAHCIIOPTHOTO KOMIUIEKCY, € PO3BHUTOK METOIUK 1
MojienieH, ki 3a0e3meuyroTh CUCTEMHE (DYHKI[IOHYBaHHS HWOTO CKIJIAJJOBUX YAaCTHH.
Tinbku cucteMHe QYHKIIOHYBaHHS Kap'€pHOrO TPAHCIOPTY MAKCUMAJIbHO 301IbIIYE
MOKAa3HUKHU POOOTH HOTO CKIIAJIOBUX YACTHH 1 Kap'epy B LILJIOMY.

TexHonoriyauii mporuec nepeBe3eHH$1 TIPHAYO1 MacH MOJIArae B poOOTI PyXOMOro
CKJaay Ta eKCKaBaTOpiB y Kap'epax MIANPUEMCTB TipHUYOI MPOMHCIOBOCTI, 1
YTBOPIOE €IMHUM HABAaHTAXYBAJIbHO-TPAHCIIOPTHO-PO3BAHTAXKYBAJIBLHUN  IPOIIEC
(puc. 1.), mo BHMarae BEJIMKOI YITKOCTI BUKOHAHHS W MOCTIMHOI'O B3a€EMHOIO
Y3TOJIKEHHS BCIX OTIEpalliid.
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[

TpaHCcroPTHIHIL
Liex

I{ﬁ]]rfp ERCKABATOP— caMOCKILT

L

ACH

Pucynok 1 Cxema opraxi3zauii npouecy nepese3eHb Kap'€pHUM TPAHCHOPTHUM
KOMILIEKCOM

OcHOBOIO MIaHYBaHHS MEPEBE3EHb € PO3KIAAMN U Tpadiku mepeBe3eHb, CKIAICH]
Ha OCHOBI CHCTEeMaTu3allii YKIJIaJeHUX JOTrOBOpPiB, MOJAHUX 3asBOK, BHUBUYCHHI
BaHTa)KOTOTOKIB.

Posknaau ¥ rpadgiku mOBUHHI 3a0€31ICUUTH:

- 33/I0BOJIEHHSI NOTPEO HAMOLIBIIOT KIJTbKOCTI 3aMOBHHKIB I1€PEBE3ECHb;

- MakCuUMaJbHE BHUKOPUCTaHHS MICTKOCTI TpPaHCIOPTHUX 3aco0iB  3a
BCTaHOBJICHUMHU HOPMaMH;

- MiHIMI3allif0 BUTPAT 4acy Ha MEePEBE3CHHS;

- PEryJSIPHICTh NIEPEBE3CHB;

- e()eKTUBHICTh BUKOPUCTAHHA TPAHCIIOPTHUX 3aCO01B;

- B32€MO3B'A30K 3 rpadikaMu i po3KJIaJaMu 1HIINX BHUIIB TPAHCIIOPTHHUX 3aCO01B;

- MiHIMi3alli10 IPOOIriB TPAHCIIOPTHUX 3aC00IB 0€3 BaHTaXY.

Bin y3romxeHHsi poOiT, BUKOHYBaHUX Ha 00'€eKTax 3aBO3y-BHBO3Y BAaHTaXiB, y
3HAYHIN Mipi 3aNeXKUTh eDEKTUBHICTh TPAHCTIOPTHOTO MIPOIIeCy. PeryspHicTh pyxy €
SAKICHUM TIOKa3HHUKOM TIUIaHyBaHHs. JloTpumanHs rpadikiB 1 pO3KIamiB PyXy
aBTOMOOLITIB JIO3BOJISIE 3BECTU JO MIHIMYMY IIPOCTOI TPAaHCIOPTHUX 3acO0iB 1
HaBaHTaXyBaJIbHO-PO3BAHTAXKYBAIBHUX 3aCO0IB YHACHIIOK HEY3rOJKEHOI IXHBOT
poboTH.

il

7

I A
Pucynok 2 TexHosioriunuii mpouec nepeBe3eHHs ripuu4oi macu: 1 —

BHYTPIIIHHOKAP’€PHUII HABAHTAKYBAJbHHU NMYHKT, OCHAIICHUI EKCKABATOPOM
(2); 3 — npobapka; 4 — maricTpajJbHU TPAHCTIOPT
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[TobynoBa rpadikiB pyXy NOBHHHA TIPYHTYBaTHCS Ha JaHUX MPO TEXHIKO-
EKCIUTyaTaliitHi MOKa3HUKW 32 MapUIPyTOM TEPEBE3CHb 10 SIKUX BiTHOCSTHCS: 4ac
3HAXOJKEHHS TPAHCIIOPTHUX 3aco0lB Ha JIiHII, TPUBAJICTh 00iAy W BIAMOYHUHKY
BOJI11B, YaC IPOCTOIO IT1J] HABAHTAXKEHHSIM 1 PO3BAHTAKEHHSAM, HOPMOBaHa IMIBUAKICTb
PYyXy Ha MeperoHax MapuipyTy ¥ KUIbKICTh TPAHCIIOPTHUX 3ac00iB Ha MapuipyTi. Bei
OCHOBHI eTarnu nooy 0By rpadikiB pyxy HaBeAeH1 B POOOTI.

Hus TIAT "Kpemenuyrpke kap’ epoympaniinHs "Kpapm'' MoXHA po3risiiaTe
TUIAHYBAaHHS MAasTHUKOBUX MAapIIPYTIB Yy CHUTYyallii, KOJM MPOMYCKHA 3JaTHICTh
MYHKTY HaBaHTa)XEHHS ICTOTHO oOMexeHa. J[any MeToAuKy HaBeleHO B poOoTi. Jlis
CHPOIIEHHS MyHKT HaBAaHTAXEHHS MPEJCTABISETHCSA Y BUIIISII HaBAHTAXKYBaJIbHOTO
MEXaHI3My, SKOMY Ha HaBaHTaXEHHS OJHOro aBTOMOOUIA moTpibeH wyac At
MakcumanbHa TIPOITYCKHA 3JaTHICTh IYHKTY JOCSTA€ThCS B TOMY BHIIAJKY, SKIIO
HAaBaHTAXYBAJIBHUN MeEXaHI3M Mpaloe Oe3ynmuHHO. Toji aBTOMOOLII MOXYTh
BIJIIPABJISITUCS B PEICH 3 MaKCUMaJIbHUM TeMIloM. Halirpocrilie 3aBiaHHs, B SKOMY
MyHKT HABAaHTKEHHSA € "By3bKUM MicuieM", (OpMYeThCS MOCHITHUKAMU B TaKH
cnoci0. Ilepioa miaHyBaHHS HABOJIUTHCS y BUIVISIII MOCIITOBHOCTI MOMEHTIB 4acy,
0 MPOXOAATH Yepe3 iHnTepBai Al. YV KOXKHHMII MOMEHT Yacy ITiJ] HABAaHTAKCHHS MOXKE
BCTaTH OJIUH aBTOMOO1JIb. BBaxkaeThCs, 1110 3 IbOIO MOMEHTY ISl HhOT'O MIOYMHAETHCA
yeproBuil peiic. Haymamni Bcl yacoBi iHTEpBaJid, 30KpeEMa 4yac BUKOHAHHS peiiciB, Oynie
BUMIPSITUCS B YUCIII TAKTIB.

B GesnepepBHomy rpadiky aBTOMOOUII HE MalOTh MPOCTOIB MK I3/IKaMHU, 1 BCI
BTpaTH 4Yacy B IUIaHI CKJIQJalOThCs 3 OUIKYBaHHS MEPUIMX HABAHTAXKEHb 1 BUIBHOTO
qacy, 110 3aJUIITUBCS A0 KIHI 3MIHH. SIKIO TIPY HAsIBHOCTI 71 aBTOMOOLUTIB YC1 BOHH
BIJIIPABIISAIOTECA B PEUCH MPOTATOM TMEPIIUX 71 TAKTIB, TO YaC OYIKyBaHHS MEPIITNX
HAaBaHTA)KEHb MOJKHA HE BPaXOBYBaTH, TOMY IO B I[bOMY BHUIIaJIKy BOHU 00'€KTHBHI.
k1o aBTOMOOUIb 3aKIHUY€E OCTAHHIO 137Ky paHIlIe 7-TO0 TAKTY, TO BIH BHUSIBISETHCS
Hezabe3nmedeHnM po0O0Tor. BiAmoBimHO 1HTEpBaN SKWUW 3aJUIIMBCS, MOXKHA
IHTEPIPETYBATH SIK OUIKYBaHHS KiHIS 3MIiHHU.

3arajgpHa cXe€Ma BUKOHAHHS, Ha JAYMKY JOCHIJHUKIB, HacTynmHa. DikcyeTbcs
JIesiKe 3HAYCHHS M, a MOTIM poOuThesa crpoba modyayBaTu Oe3nepepBHHM rpadik.
SIKIII0 BOHA 3aBEPIIYETHCS YCIIIIHO, TO OOpaHe 3HAYCHHS BBAYKAETHCS JTOITYCTHMHM.
[TocniToBHO 3MEHIITYIOYH M 1 POBOISIYU JUIsI KOXKHOTO 3HAYCHHS MO0y A0BU Tpadiky,
BU3HAYAETHCA HAWMEHIIIA JONMyCTUMAa KUIbKICTh aBToMOOLI1B. [Ipu moOymoBi rpadika
BC1 MOJKJIMBI BapiaHTU HE MepeOUparoTh, METO/] BUSBIISIETHCS HAOIMKEHUM.

[Ticns cknaganHs rpadikiB CyMmicHOI poOOTH aBTOMOOUTIB 1 HABaHTAXKyBaJIbHO-
PO3BaHTAXYBAJIbHUX MEXAHI3MIB MOXHAa OIIHUTH HOTro €(EeKTUBHICTh ILIIXOM
BU3HAYCHHS BTpPAaT Yy HACIIJIOK HAIBHOCTI dYacy TMPOCTOK aBTOMOOUTIB 1
HABAaHTAXXyBaJIbHO-PO3BAHTAXKYBAJIbHUX ITYHKTIB.

KpiM KUTBKOCTI CaMOCKH[IB B MapKy Ha 00’€M NEpeBE3€Hb Ta BaHTaX000epT
BIJIMBAIOTh TEXHIKO-EKCIUTyaTallliH1 MMOKa3HUKHU Ta MOKa3HUKHW pOOOTH Ha MapHIpyTi
pyxoMmoro ckiaay (puc. 3).

TexHikO — eKcIUTyaTalliiiHi TMOKa3HUKKW pPoOOTH camockuaiB benA3-7523 ta
benA3-75485 3anexarp Bijg OaraTthoxX (akTopiB: (DaKTUYHA BAHTAXKOMIIHOMHICTD
CaMOCKHJy, Yac 3HAXOJKEHHS TPAHCIOPTHOrO 3aco0y MiJ HaBaHTAXXCHHAM Ta
PO3BAaHTAXXEHHSIM, Yac 3HAXOJKEHHS CAMOCKHUIY B Hapsi Ta Ha MapUIpyTi, TEXHIYHA
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1 eKcIulyaTtaiiiiHa MIBHJIKOCTI, KOe(]II[IEHT BUKOPUCTAHHS BaHTaXKOIIIHOMHOCTI,
Koe(IIiEHT BUITYCKY MapKy Ta TEXHIYHOI TOTOBHOCTI, IOBKMHA 13]IKA 3 BAHTAXEM Ta
iH. Kputepiem edekTuBHOCTI poOOTH CAMOCKH[IIB Ha MAasSTHUKOBOMY MapIIpyTi
OILIHIOETBCS Koe]ilieHTOM BUKoOpucTaHHA mpooiry (). OCKUIbKH CaMOCKHUIH
MepeBO3sATh TIPHUYY Macy JIMIIE€ B OJHY CTOPOHY, IO JaHid cxeml KOeQilie€HT
BUKOPHCTaHHs Mpooiry Oynae nopisHioBatu 3 = 0,5,

EdexTHBHICTE po6OTH TPaHCTIOPTY

PiBeHnb opraHizallii nepeBe3eHb BAHTAKIB CTyniHb BHKODHCTAHHA TPAHCHOPTHHX 3ac00iB

TexHiKo — eKCIITyaTalifHi MOKA3HHKH

Yac poboTH PKOII ic ITeunkicte pyxy [ [IpoGir pyxoMoro cKIamy
TPAHCTIOPHHX TPAHCTIOPTHHX 3aCOBiB Ta TPaHCTIOPTHHX ifforo cTymiHb
BHKODHCTaHHA 3aco0iB il BHKOpHCTAHHA 3ac001B BHKODHCTaHHA

LEITSTE o Yac g Hapami (T,)
TPaHCIIOPTHHX . apiat g/

3aco0iB (A)

TexniuHa
MBHAKICTE (V)

HomiHaneHa
BAHTAKOI THOMHICTE

Yac #a MapmpyTi (T,,) Excrnyaraniiina

KoedinieHT IMBAAKICTE (Ve)

TeXHITHO{
TOTOBHOCTI (0iy) Yac pyxy (Ty)

KoedimieHt e BB Koedinient crarmanoro

~
BHITYCKY IIAPKY Yac HEI.Ba_H{ElHCeIﬂﬂ BHKOPHCTaHHA |
S g t e . . .
(o) (tn) as Hyneerii mpobir (1)

Yac PO3BAHTANKCHHA

()

Koegimient

BHKOPHCTAHHS
npobiry (B)

Pucynok 3 TexHiko-ekcmyaTauniiHi NOKa3HUKH

Yac nepeOyBaHHSI CaMOCKH]ly Ha MapIIPYTi 3aJ€KUTh BiJl TAKUX MMOKAa3HUKIB SIK
TEXHIYHA IMBUJIKICTh CAMOCKHU/IY, YaC HAaBAaHTAXEHHS — PO3BAHTAXKCHHS Ta 1H.

Yac nepeOyBaHHs Ha MaplIpyTi TaKOX AYy>K€ BIUTMBAE HA MPOJYKTUBHICTH Mpalii
camockuny. Lle yac po6otu camockuy B Haps/l, 32 BUHATKOM 4Yacy Ha MiIr0OTOBYO-
3aKII0YHI poOOTH, Yacy Ha BIIAaCHI MOTPeOM Ta 4Yacy Ha BUKOHAHHS HYJIBOBOTO
npoOiry. Yac Ha miAroToBUO-3aKIIOYHI POOOTH BKIIIOYAE B ceOE€ Yac Ha BUKOHAHHS
BOJIEM HACTymHUX pOOIT Tepen BUI3AOM 1 TIO TIOBEPHEHHIO CaMOCKHIY B
TPAHCIIOPTHUHN II€X: 3alpaBKa CaMOCKHAY MajJMBOM, MACTUIBHUMHU MaTtepialaMu i
BOJIOIO; O(OpPMIIEHHS HUISXOBUX JOKYMEHTIB; MPOXOKCHHS MEIMYHOTO OTJISIAY;
3aImyCK JIBUT'YHA; OTJISIT; MIepeBipKa TEXHIYHOTO CTaHy CAMOCKH/TY Ta iH.

HaBenena wmeronuka J03BOJISIE MIHIMI3yBaTH Yac NPOCTOK aBTOMOOLIIB 1
HaBaHTaKyBaJIbHO-PO3BAHTAKYBAJIbHUX MEXaHI3MIB npu oprasizaiii
HaBaHTaKyBaJIbHO-PO3BAHTAXKYBAIBHUX POOIT 1 (D1HAHCOBUX BTPAT IMiAMPHUEMCTRA.
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PECYPCO3BEPEKEHHS B MEKAX TEXHOJIOT' I TPAHCIIOPTY
ATPAPHOI TAJY3I
Kapnayx M.B. k.T.H., 101., BoiitoB B.A. 1.T.H., npo¢., My3uiasoB 1.0O. K.T.H.,
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K.T.H., 101l., baou4 L.A. cT.BHK.
JepxaBHUI 010TE€XHOMOTTYHUI YHIBEPCUTET

Abstract

The paper discusses possible ways of saving energy and labor resources in the
transport service of agricultural enterprises by optimizing technological operations
and using alternative fuels by the harvesting vehicles.
Keywords: resource saving, transport technologies, technological operations,
harvesting vehicles, agricultural industry, alternative fuel

Beryn

B ymoBax CBOTOAEHHS MEPIIOYEPrOBOI0  3aJadyerd  CBPOIMEHCHKOTO
CIIBTOBApUCTBA € HU3Ka i, sKa CHOpsIMOBaHA HA TIABUIIEHHS CHEPTeTHYHOI
Oe3neku, eeKTUBHE Ta pallioHaIbHE BUKOPUCTAHHS MMaMBO-EHEPTE€TUYHUX PECYPCIB
Ta iX 30€peeHHs 3a JIONOMOIOI0 ICHYIOUHMX MPOTPECUBHUX METO/IB, TEXHOJOIM Ha
ICHyIOUOMY piBHI pO3BUTKY TexHiku. EHeprernuna Oe3reka sSK €JIEMEHT
HalllOHAJIbHOT O€3IeKU KOXKHOI JIepKaBH IepedyBae Ha OJHOMY DPiBHI 3 0€3MEKOI0
MPOJIOBOJIbYOI0, KA (OPMYyE BEKTOP PO3BUTKY arpapHoi MOMiTHKA. Po3BUTOK
MIIMPUEMCTB arpapHoOi Tady3l 3HAXOIWUTHCS y MPsSIMIA 3aJeXHOCTI BiJI BapTOCTI
peCypciB, 1110 BUKOPUCTOBYIOThCS M1 Yac BUpOOHMIITBA. BpaxoByroun Toi (akt, 1o
BUPOOHMYMN  TIpoliec  Oyab-IKOTO  MIATPUEMCTBA  BKJIIOYAE  TPAHCIIOPTHE
OoOCIyroByBaHHs, MNHUTAHHS TOMIYKY LUISAXIB 30€peXEHHs pecypciB IMiJ Yac
BUKOHAHHS  TPAHCIIOPTHO-TEXHOJOTIYHUX  OMepalid  Ha  MIAIPUEMCTBAX
arporpoMHCIIOBOT0 KOMIUIEKCY € aKTyaJbHUM Ta 3aTpeOyBaHUM.

AHaJi3 nonepeaHix 10C/i1KeHb

B ocranHi poKM TMPOBEICHO MIMPOKOMACINTAOHI JOCITIDKEHHS, B SKUX
PO3TIIAHYTO: TUTAHHS 3HWKCHHS TPAHCIOPTHUX BUTpAT i 9ac MOJCIIOBaHHS Ta
ONTHUMI3aIlli JIOTICTUYHUX TPAHCHOPTHUX CHUCTEM [l], TEXHOJOTIUHI AaCMIEeKTH
onTUMI3aIlli €HEeProcroXKMBAaHHS I 4Yac eKCIUTyartarlii TPaHCIOPTHUX 3aco0iB y
peXrMax MICBKOTO Ta MaricTpajibHOro LUKIY [2], mpobieMu TpaHCIOPTHO-
JIOTICTUYHOTO 3a0e3MeueHHs B arpapHiii ramysi [3], po3IIMpeHHs MaJvWBHOI 0a3u
aBTOMOOUTHPHOTO TPAHCIIOPTY HUISXOM 3aCTOCYBaHHsI O10/IM3e€NbHOTrO maiuBa [4],
YMOBH B3a€MO/IIT 3epHO30MPATHLHOTO Ta TpaHCTOPTHOTO KoMiwiekciB [S]. [Ipore, mani
JOCTIHPKEHHST PO3TIIAal0Th MUTaHHS 3a0LIaPKEHHsS] HA OKPEMUX eTarnax BUKOHAHHS
TEXHOJIOTTYHUX ONepaliil TPaHCIOPTHOrO MPOLECYy Ta HE IMOBHOI MIpPOKO
MPEICTABIISIIOTH CHCTEMHUN aHalll3 METOIIB, SIK1 IO3BOJISIFOTh 3HU3UTH BUKOPUCTAHHS
K €HEepreTUYHHUX TaK 1 TPYJOBUX PECYPCIB.

Meta Ta 3aBAaHHSA

Metoro JocniKEeHHST € BHU3HAYEHHsI 3axOJlIB IOAO0 3HW)KEHHS BHUTpaT Ta
NUISXIB 30€pEeKEHHS PECYpCiB MM Yac BHKOHAHHS TPAHCIOPTHO-TEXHOJIOTIIHUX
orepariiii Ha MAIPUEMCTBAX arpopPOMHUCIOBOT0 KOMIUIEKCY.
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Pe3ybTaTu BUpPilIeHHS] OCHOBHUX 3aB/aHb

BuxopuctanHs TpaHCTIOPTHUX 3ac00IB B arpoONpOMUCIIOBIH Tamy3i nepeadaydae
HU3KY OCOOJMBOCTEH, O SKMX MOKHA BIIHECTHU: PO3IIMPEHY HOMEHKJIATYpY BUIB
BAaHTaXy, 110 MEPEBO3UTHCA; IMOBIPHICHUM XapakTep 3MIHM BPOKaMHOCTI (pa3oM 3
Helo o0car poOOoTH, IO BUKOHYETHCS), KA 3AJIEKUTHh Bl MPUPOIHO-KIIMATUYHUX
YMOB Ta Ma€ 3MIHHI TOKa3HMKHU; 4Yac, BIJBEJEHUN Ha IMOCIBHY Ta 30UpajbHY
KaMIMaHilo; 3MiHHI 3HA4YeHHs MpoOiry TpPaHCIOPTHOTO 3aco0y y 3BSI3Ky 3
BIJIIAJICHICTIO TIOJIIB BIiJ MicIlb 0OpoOKM Ta 30epiraHHs roToBoi mpojaykiii. Taka
CYKYNHICTh (DAKTOpIB BHU3HA4Ya€ HEOOXIAHICTh PO3MISIAY MpOLECiB 30UpaHHS Ta
TPAHCIIOPTYBAHHS MPOAYKIIT y CKJIa/l €IMHOT TPAHCTIOPTHO-30MPATIbHOT CUCTEMI, KA
notpedye y3roKeHoCTi B poOOoTi Beix ii enemeHTiB. EQekTuBHICTh (yHKIIIOHYBaHHS
30UpaTbHO-TPAHCTIOPTHUX CHUCTEM Ta CIIOKHBAHHS PECypCiB OUIBIIO MipOIO
3QJICKUTH BlJ Oprasizailii mpoiiecy 30UpaHHsS BPOXKar Ta B3ae€MOJIi TPaHCHOPTY 31
30UpaTbHUMHU MaITMHAMHU.

Jlo OCHOBHMUX  METOAIB  ONTHUMI3allii  TPAHCIOPTHO-TEXHOJIOTIYHOTO
00CIyroByBaHHs 30MpaibHUX MAIlWH, SIKI epeAdadaoTh MOTOKOBY pOOOTY MalllMH,
PUTMIUHICT Ta Y3TOJDKEHICTh OMepallii, MOBHY 3alHATICTh YCIX JIAaHOK 30MpaIbHOTO
MPOLIECY Ta MPUBOJATH 10 3HMKEHHS 3arajlbHUX BUTPAT PECYPCiB, MOKHA BIIHECTH:
- ONTUMAJIbHUM PO3IO/1T BUPOOHUUYUX TIPOLECIB;

— BU3HAYCHHS ONTHMAJIbHOTO BIJHOIICHHS 4YHCIa 30MpalbHUX MAIIUH Ta
aBTOTPAHCIIOPTHHUX 3aCO0IB 3 METOIO 3MEHIIIEHHS CNUILHUX MPOCTOIB 30MpabHUX Ta
aBTOTPAHCIIOPTHUX 3aC001B;
- BUKOPHUCTAHHS CUCTEM CYNMYTHUKOBOI HaBITallill;
— OpraHizallifo TpPymoBOoi pPoOOTH 30HMpalbHMX MAaIIUMH 3 ONTHMAJIBHUM
PO3IOALIIOM TPAHCTIOPTHUX 3aCO0I1B;
— NPOKJIAAKy PO3BAaHTAXKYBaJbHUX MAriCTpaliei, 10 JO03BOJIUTH YIOPSAIKYBAaTH
pyX Ta MiHIMI3yBaTH MPOOIrd aBTOTPAHCIIOPTHUX 3aCO01IB MO TMOJIIO;
— NEPEBE3CHHSI MPOAYKIII 3 BHKOPUCTAHHSAM CTAIlIOHAPHUX Ta IMEPECyBHUX
KOMIIEHCATOPIB, IO I03BOJIUTH Y3TOJUTH POOOTY 30MpalIbHUX Ta aBTOTPAHCIOPTHHUX
3ac00i1B y yaci;
— BUKOPUCTAHHSI KOHTEWHEPIB MiJ Yac MEPEeBE3CHHs BaHTaXy, IO JO3BOJIUTH
CKOpOTHTH TOTpedy B poOOYIH Cuil, MJIBUIIUTH NPOAYKTUBHICTH Ipall,
MaKCHUMaJIbHO ME€XaH13yBaTH BaHTAXKHO-PO3BAHTAKYBaIbHI pOOOTH;
- NEpPEeBE3CHHsS] BaHTaXy 13 3aCTOCYBaHHAM cucTteMu "MynpTHmidt", 1o
J03BOJIUTH CYTTEBO 3HU3UTH CyMapHI BUTPATH HA JIOCTaBKY BaHTaXYy,
— MEPEBE3CHHSI 13 BHUKOPUCTAHHSIM OOOPOTHUX MPHUYEIIB, IO JO3BOJHTH
MIIBUIIUTH MPOAYKTUBHICTh MPU JOCTABIIl BAHTAXY 3 MYHKTY OOpOOKH 10 MIiCIIs
TPUBAJIOTO 30€epiraHHs.

BucHoBku

Benuka KUIBKICTh MOXJIMBUX BaplaHTIB, sIKI BIJIPI3HAIOTBCA MK COOOIO SIK
3aco0amu, Tak 1 TAaKTUKOK y BUKOPUCTAaHHI HASBHUX y PO3MOPSIHKEHHI PECypCiB,
BHOCSTH JI€KI TPYIHOINI B TPOIECI TUIaHyBaHHS TPAHCIIOPTHOTO OOCITYTOBYBaHHS
MIJOPUEMCTB arpapHOro ceKTopy. BuHrkae HEOOX1JHICTh Y HAYKOBO OOIPYHTOBaHUX
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30UpabHO-TPAHCTIOPTHUX CUCTEM, Ta ONTUMAIBHOI OpraHi3allii IuX CUCTEM.
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Kumyn B.A., k.e.H., 1011.
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Abstract

A brief review of the statistics of traffic accidents on the roads of Ukraine was
carried out and the types of their analysis were considered. As an assessment of the
state of accidents, the expected indicators laid down in the state programs for
improving the level of road safety on Ukrainian roads are investigated.

Keywords: road accident, state of accidents, analysis of road accidents, accident
rates, state program, expected results
Beryn

Pict iHTEHCHUBHOCTI PyXy TPaHCHOPTHUX 3aCO0IB B Cy4aCHHUX YMOBax BHCYBa€
psn mpoOJieM, TOB’sI3aHUX 3 PO3POOKOIO 3aXO/IB MIOA0 3a0e3neueHHs] eh)eKTUBHOCTI
BUKOPHCTAHHS aBTOTPAaHCHOPTy 1 Oesmeku nopoxknboro pyxy (BAP). Cwmepts 1
TpaBMU TIpU JOpOXKHBO-TpaHcropTHux mnpuroaax (JTII), HeratuBHuil BIUIMB
TPAHCIOPTY Ha HABKOJUIIHE CEPEIOBHUIIE, 3HAYHI MaTepialbHl BUTpaTH, SKI
3aBAAIOTHCA MPU 1[bOMY HAPOJHOMY TOCHOJAPCTBY, CBiAYaTh MPO BaXKIUBICTH
npoOsieMu Oe3MeKu Ha Joporax.

B Vxkpaini cmeprricte BHacmigok JTII € moctaTHpO BHCOKOIO, SK IS
€BPOIEUCHKOro perioHy. 3a octanHi m’atk pokiB (2017-2021 pp.) B VYkpaiHi
3apeectpoBano 832,17 tuc. ATII 13 wux 128,23 Tuc. npurox BimOynocs 3
MOCTpaXKIAIUMH, y AkuX 3arunyno 17015 ta tpaBmoBano maibke 160 Tuc. ocib.
[IpoctexxyeThbes BiipuB YKpaiHU BiJl €BPONEHCHKOr0 PiBHS 3@ KUIBKICTIO 3arMOIUX Y
JTII ma 100 Tuc. Hacenends. Y 2019 pormi meit BiZHOCHUI MOKa3HUK IS KpaiH
€pporu cknaB: I'pysis — 12,4; AnGanis — 11,7; Pymynis — 10,3; [lonsma — 9,4,
bonrapis — 9,2; I'pemis — 8,3; Vkpaina — 8,24; Iloptyramis — 8,2; Jlutea — 8,1,
Pymynis — 10,3; Yropmuna — 7,7; MongoBa — 7,3; Typeuunna — 6,7; CnoBauunHa —
6,4; Yexist — 5,9, Itanis — 5,3; Cnosenis, @paniis 1 Makenonis — 5,1; Actpis — 4,9,
Ecronisa — 4,5; Icnanisa 1 ®iansgagis — 3,9; ®PH — 3.8; Jlanis — 3,7; BenukoOpuTaHis
— 3,2; Ipmanpis 1 Hsewis — 3,1; [Isetinapis — 2,2; Hopseris — 2,1; Icnangis — 2,0 [1].
Tob6T0, y mepeBaxkHiil OUIBIIOCTI €BPOMEHCHKUX KpaiH CHUTyallisl Ha Joporax Oysa
0e3meyHINIow HIX B YKpaiHi 1 TUIBKH y 1ecTH — ripmor. Pazom 3 tum, y 2021 pori
1[el MOKa3HUK B YKpaiHi 3MEHIIUBCS 10 7,86.

AHaJIi3 monepeaHix J0C/iKeHb

CyTp aHanizy JOpOKHbO-TPAHCIIOPTHUX MPUTOJ MOJISATAE Y BUSBJICHHI MPUYUH
iX BUHMKHEHHS. BiAMoBigHO MO LJIeH 1 3aBlaHb aHaJi3y ICHYE TPU MOro OCHOBHI
Meromu: 1) kinmpkicauii anamiz JATII; 2) sxicamit anamiz JTII; 3) tomorpadiunuii
anamiz JITII [2].

KinbkicHuii aHani3 XxapakTtepusye piBe€Hb aBapiiiHOCTI Ha MicIll (mepexpects,
MaricTpaib, MICTO, PEriOH, KpaiHa) 1 3a TEPMIHOM, MPOTATOM SIKOTO BiJIOYBaIOThCS
npuroju (roiuHa, I€Hb, THKJIEHb, MICSLIb, PIK). PO3PI3HSIIOTH:

1) abGcomtoTHi moka3HUKHU (3arambHa KutbKicTh JTII, KiIbKICTH MOpaHEHUX Ta
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THUX 1110 3aTMHYJIM, CyMapHI BTPATHU BiJl IPUTONA);

2) MATOMI TOKAa3HUKH, IO SBISIOTH COOOI0 BIAHOIIEHHS OJHOTO a0COJIOTHOTO
MOKa3HWKa aBapiHocTi 1o iHmoro (muroma gons JTII, 3milicHeHux y craHi
CI’stHIHHS, 110 3araiabHoil KimbkocTi JTII, mutoma nosnst 31TKHEHb, IEpPEKUIanb 1 T. 1.
y 3aranpHii kimbkocTi JTII, muromMa mois moTepniauxX BOIIIB, MIIOXOMIB, JITEH Y
3arajbHIi KUIbKOCTI MOTEPIUINX);

3) BigHOCHI moka3HukH (KubKicTh JTII, mo npumamae Ha 100 THCSY KUTENIB,
Ha 1000 TpancrmopTHuX 3aco0iB, Ha 1000 BojiiB, Ha 1 MUIBHOH KIJIOMETPIB MPOOITY i
1HIIT1).

AOCONMIOTHI TIOKa3HWKW JAI0Th 3arajbHE YSBJICHHS MPO PIBEHb aBapiiHOCTI,
J03BOJIAIOTH MPOBOJUTH TMOPIBHAJBHUNA aHAI3 y 4aci JJIi KOHKPETHOTI'O PErioHy 1
MOKAa3yI0Th TEHJEHIIII0 3MIHU 1HOr0 piBHA. Habip MUTOMUX MOKa3HUKIB aBapiiHOCTI
XapaKTEePU3ye iX CTPYKTYPY 1 JA03BOJIsiE€ MOpIBHIOBATH pi3HI perionn abo ATII mix
co0010.

binbmr epekTHBHUMHM € BIIHOCHI TIOKa3HUKH, SKI JO3BOJISIOTH ITPOBOJIHUTH
MOPIBHSUIBHUI aHai3 piBHA aBapiiiHOCTI pI3HUX KpaiH, PErioHiB, MICT, MaricTpajien
tomo. Cepen mepepaxoBaHWX IMOKA3HUKIB HAHOUIBI MOIIUPEHUM 1 00’ €KTUBHHUM
BBA)XAEThCSA TOKA3HUK BITHOCHOI aBapiiiHOcTl Ka, sAKuUH BpaxoBye MpooOir
TPAHCIOPTHHUX 3aCO01B:

Ka=n ﬂTH/ZL,
ne Nz — kiekicTs JATII 3a po3paxyHKOBHI TEPIOL;
2L — cymapHuii mpoOIT TPaHCIIOPTHHUX 3aCO0IB 3a TOM Ke Mepio, KM.

VY 3B’s3Ky 3 pI3HUM CTYIIEHEM TSDKKOCTI HACHIIKIB JOPOKHbO-TPAHCTIOPTHUX
MPUrOA JUIsl MOXKIIMBOCTI iX MOPIBHSIHHS 1 aHAIII3y 3aCTOCOBYIOTh TaKl MOKAa3HUKH, SIK
kutbkicTh 3arn6mux B JITII Ha 100 nmopaneHux Ta KUTbKICTh 3aru0iux Ha 100 mpurog.

Ax Bimomo, Jlemaprament IlatpynpHoi momimii YkpaiHu mopiuHO myOJiKye y
Burisiai Tabimmnb Excel cratuctuky mgopokabo-tpancniopthux mpuron (ATII) 3a
nepiog 3 1 ciunsg mo 31 rpynus [3]. Jani mo perioHax YkpaiHu y TaOJHIISIX
BiloOpaxaroTbest 27 psakamu cepen skux 24 oOnacti, aBa Micta (KuiB 1
Cimdepornonb) 1 AP Kpum; npucyTtHiii Takox psijgok "3aramom’. [lounnaroun 3 2015
poky nBa psanku "AP Kpum" 1 "Cimdeponons" 3anoBHioBamucs "HyassMH', 1€ Y JBOX
obonactsx — Jlonempkit 1 JlyraHcekiii faHi OyauM HEMOBHUMH, a JIHINE 3,
MiKOHTPOJILHUX YKpaiHi, TEPUTOPIH.

[Tepemix popm cTaTUCTUYIHOT 3BITHOCTI CKJIAMAETHCS 3 15-TH TO3UIIiH 1 BKITIOYAE
Taki OCHOBHI TIMOKa3HWKW: 3araibHi KiutbkicTs JITII, kimbkicTh 3arubimx 1
TPaBMOBAHHX, KUTBKICTh MPUTOJL 32 ix Bumamu Tomro. Lle, y cBoto uepry, mo3BoIsie
MIPOBOJUTH KUTBKICHUHM aHaITI3, SIK M0 YKpaiHi 3arajoM, TaK 1 perioHaMu 30KpeMa.

KinbkicHuit aHaIi3 TakoK MPOBOJUTHCA 1 110 MaTEpiaIbHUX BTpaTax, SKi yMOBHO
MNOJUIAIOTh Ha MpsAMi 1 moO14Hi. [0 NpAMHX BIAHOCATHCS: 3HUILEHHS MaTeplalbHUX
IIHHOCTEW (TpaHCHMOPTHUX 3aco0iB, BaHTaXIB, TEXHIYHUX 3acO0IB opraHizarii
JTOPOKHBOTO PyXY, JOPIT 1 T.J.); HaJAHHS JOMOMOTH 1 JIIKYBaHHS JIIOJIEH; 3aTPUMKHU
pyxy (BTpaTu 4acy TpaHCHOPTOM, MIEPEBUTPATU MMAJMBA, BTPATH YaCy MACAKUPAMHM)
tomjo. [loGiuHI BTpatm — 1€  BTpaTH, IOB’S3aHI 3 TUMYacOBMM a00 IOBHUM
MPUMUHEHHSAM TPYAOBOi MisSUTBHOCTI JIIOJWHU, TOOTO yMOBHAa BTpaTa YacTHHH
HaIllOHAJILHOTO JIOXO.TY.
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SIxicHU# aHaNi3 JOPOKHBO-TPAHCIIOPTHUX MPUTOJ CIYKUTh JJIsi BCTAHOBIICHHS
MPUYHH 1 PaKTOPIB iX BUHUKHEHHS, @ TAKOXK CTyIeHs BBy octaHHix Ha JTII. [ew
aHaii3 J03BOJisi€ BUSIBUTH NpuyuHU 1 paktopu BuHUKHEeHHS JTII mo koxxHOMYy i3
CKJIQJJOBHX CUCTEMH ''BOM1M-aBTOMOOLIb-10pOra-cepe1oBuIie’ .

Brnache, y Bxke 3raganux tadnuisix Excel npucyTtHiit nepesnik npuyuH, 4epes ki
B1JI0YBaIOTHCS )Z[OpO)KHBO-TpaHCHOpTHi NPUro/H [3]. 30erMa HaBEJICHI MPUYUHU
CKOEHHSI TIPUTOJ 3 BUHHU BOJIIB, MIMIOXOMIB, 1HITUX YYaCHUKIB JOPOKHBOTO PYXY,
Yyepe3 HECHPaBHICTh TPAHCIOPTHUX 3ac001IB, a TAKOXK HE3aJIOBUILHOTO CTaHy JIOPIr 1
ByJIHIb. SIK 1 y TOmepeaH,OMY BHITAJIKY, I1i JIaHi JO3BOJISSIFOTH MPOBOJUTH SKICHUN
aHaJi3 JOPOKHbO-TPAHCIIOPTHUX MPUTOJ] CKOEHUX HA BITUM3HSHUX J1OPOTax.

Tonorpadiunuii aHai3 MPOBOIUTHCS IJIA BUSABIEHHS Micllb KoHIeHTpamii I TII
Ha TEBHIN TepuTopii (TepexpecTts, MUIBHUILI TOPOTH, MaricTpalb, MICTO, PErioH).
Po3pizusioTs Tpu Buau Tonorpadiunoro ananizy: 1) kapra ATII; 2) miniitaui rpadik
JTII; 3) maciitabna cxema (cutyarniiuumii man) JTIT[1].

Kapra JITII moxe OyTv BUKOHaHA y BUTJIS/I 3BUYAWHOI KapTU MiCTa, palioHY,
00yacTi, periony y BIANOBIAHOMY MacmiTabli, Ha SIKy YMOBHUMHU TIO3HAYECHHSIMU
HaHEeCeHl Micus 3AiiicHeHHs npurod. [Ipudomy, 3ameXHO BiJ METH NPOBEACHHSA
tonorpaiyHOro aHamizy, Ha KapTi MOXYTb OyTu ymoBHO mo3HadeHi Bumu J[TTI,
BAXKKICTb iX HACHIAKIB 1 T. A. Tak, HANpHUKIAJ, CBITIUMHU MO3HAYKAMU (PIKCYIOTHCS
Miclisl, ¢ Oyau TpaBMOBaHI, & TEMHUMH — 3aru0ji y mpurogax. Y pe3yibTari Ha
KapTi Ha04HO "'mposBisitoTbea’ Boruuma JTII, sxi npuTsAryroTh yBary creuiajiicTiB
JUTSL IPUHHSATTS BiIOBITHUX 3aXO/IiB.

Jlinitianit rpadik, SK MPaBUIO, CKIAMAETbCS I JIUIBHMIN a0o JJis BCI€i
aBToMOOLIbHOT Joporu. IlopiBHsHO 3 kaproro JITII wmacmrad 300paxeHHs
YKpYIHIOEThCS. L{e 1o3Bonse 611bI TOKIaaHO Kiacu(DiKyBaTH MPUTOAH, HAHOCSYH 1X
3a JIOMOMOIol0 YMOBHUX No3HaueHb Ha rpadik. Konuenrpauis HATII Ha rpadiky
CBITYHUTH TPO HE3AOBUIHHI JOPOKHI YMOBH, SIK1 CKJIAJIUCS B MICIISIX iX CKYITYEHHS.

Macmrabna cxema €, npaktTuaHo, cxemoro ITII Ha nepexpecti, mioni, YacTHHI
JOPOTM TOIIO BHUKOHAHOK B KpymHOMYy Maciitabi. Ha Hili cuMBOIIYHUMHU
300pKEHHAMH HAHOCATHCA TpaHCHOpPTHI 3acoOm, ydacHuku JTII, HampsiMku ix
pyxy, TspkkicTh HachiakiB JTII. Kpim Toro, MmoxxyTh OyTH BKa3aHi Aara, 4ac CKOEHHS
npuroan. Cxema JI03BOJISIE IPUHAMATH PIMICHHS MPO HEOOXiAHICTh BIOCKOHAJICHHS
opraizarii pyxXy Ha KOHKPETHIH JUJTbHHII JOPOKHBO-BYJIUYHOT MEPEKI.

MeTta Ta 3aBJaHHSA
Mera 1 3aBmaHHs POOOTH: OXapaKTepU3yBaTH BUIW aHANI3y Ta JOCIIIUTH
METOJIMKY OL[IHKM CTaHy aBapiiiHOCTI Ha BITYM3HSHUX Joporax y Jlep:kaBHuX
Mporpamax MiJIBUICHHS PiBHS 0€3MEeKU JOPOKHBOTO PYXY.
Pe3yjibTaTH BUpillIeHHS] OCHOBHUX 3aB/aHb

V¥ Gepesni 2013 poky nocranoBoro KM VYkpainu Oyna 3aTtBepaxena "/lep:xaBHa
[IJIbOBA TpOrpaMa MiABUIICHHS PiBHA O€3MEeKH TOPOKHBOTO PyXy B YKpaiHi Ha
nepion 10 2016 poky" [4]. [Iporpamoro nependadaiocs 3HIKEHHsI PiBHS aBapiiHOCTI
Ta BaXKOCT1 HACIIJIKIB JOPOKXHHO-TPAHCIIOPTHUX TPUTOJ, CTBOPEHHS OE3MEYHUX 1
KOM(MOPTHUX YMOB pyXy TPaHCIOPTHHX 3acO0IB Ha BYJHIX 1 JOpOrax, a TaKoX
YIOCKOHAJIEHHS! CUCTEMU JIEPXKABHOTO YMPABIiHHS OE3MEKOI0 JOPOXKHBOTO PyXy Ha
niepion 1o 2016 poky.
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BukoHnaHHs mepeadadeHUx 3aX0iB MPOMOHYBAJIOCS, UM HE BIIEPIIIC, OIIHIOBATH
TPYNOI0 TAaKWX IMOKAa3HUKIB (OYIKYBaHHUX PE3yJbTATIB) aBapidiHOCTI, SIK KUIBKICTh
3arnbOnux yHaciaigok JTII 100 tuc. HaceneHHs (COLIaJIbHUN PHU3HK), KUIBKICTH
3arnbonux yHacmigok JTII wa 100 THC. TpaHcmopTHMX 3aco0iB (TpaHCIOPTHHIA
PU3UK) 1 KUIBKICTh 3arMOJIMX YHACIIJOK JTIOPOXKHBO-TpaHCTOPTHUX Tpuroa Ha 100
noctpaxaamx (Tsokkicte HachiakiB JTII) [4]. KoHkperHi umnciia BUKOHaHHS
Jlep>kaBHOI IIJTLOBOI MPOTpaMu TIABUIIEHHS PIBHSA OE3MEKH JTOPOKHBOTO PYXYy B
VYkpaini Ha niepion 3 2013 go 2016 poky HaBeneHi y Tadmuiil 1.

VY kgitHiI 2018 poky nmoctanoBoro KM VYkpainu Oysna 3aTBep/KeHa Ie OJHa
"Jlep>kaBHa Mporpama IiIBUIIEHHS PiBHA O€3MEKH JOpOKHHOTO PyXy B YKpaiHi Ha
nepion 10 2020 poky" [5]. Sk i momepenHs, BOHA Mepeadayaia oO4iKyBaHi pe3yabTaTh
ii Bukonanua y 2018-2020 pokax. OkpiMm TOro, y TaOnuIl 3’sBUiIacs HOBa rpada
"Kinbkicts TpaBmoBanux BHacaimok JTIT va 100 Tuc. HaceneHus' (nuB. Ta0. 1).

Tadumua 1 OuikyBaHi pe3yJbTaTH BHKOHAHHA JepP:KaBHUX IMpPOrpam
nigsumeHHst pisusa B/IP npuiinaTnx y 2013-2020 poxax [4, 5, 6, 7]

HaiimenyBaHHs 3HaveHHsI 04iKyBaHOTO NMOKa3HHUKA

Haiimerysan- MMOKa3HUKIB BUKO-

Hsl 3aBJaHHS 20132014 (2015 2016 |2018 |2019 [2020 (2021 |2022 |2023 |2024 2030
HaHHS 3aBJaHHA

KinekicTs 3arndiaux

pHaciigok JATII

10899 (87 |75 |65 |50 |40 (11,310,188 |58 |4,0

Ha 100 THC.
1. 3HmKeHHs HACCITCHHS
PIBHA Kinekicts
COILaJIBLHOTO
- TPaBMOBaHUX
p BHacmigok JITII - - - - 169,44 (64,7 60,0 119,3106,1/92,8 |54,7 |39,0
Ha 100 THC.

HaCEJIEHHS
KinekicTs 3arn0anx
BHacmigok JTII

2. 3HIDKEHHS

| mal00mmc.  |33,0 (290|240 18,0 (199 |188 18,2 34,1{303 |26,5 |18,1 130
p p TPaHCIIOPTHUX
O pH3HKy 3ac00iB

KinpkicTs 3arn0anx
BHacmigok JITII
Ha 100
MTOCTPAXKTATAX
KinpkicTh 3arun0iamnx
pHaciigok JATII - - - - - - 131127 (24 |15 |11
Ha 100 JITII
Kinekicts
TPaBMOBaHUX
pHacmigok JATII
ua 100 JITII

VY rpyani 2020 poky noctaHoBoro KM VYkpainu Oyna 3aTBeplkeHa 4deproa
"Jlep>kaBHa TIporpaMa MiABUIIEHHS PIBHs O€3IMEeKH JOPOKHBOTO pyXy B YKpaiHi Ha
nepiox 1o 2023 poky" [6]. [Iporpamoro Takox nepeadadanucs oiKyBaHi pe3yibTaTu
aBapiiHOCTI Ha BiTYM3HAHHX joporax y 2021-2023 pokax Tta 2024 pori
(muB. Tabn. 1). OxpiM TOro, Oyiau 3ampoBaJPKEHI JBa JOJATKOBI TMOKa3HUKH
3MEHILEHHS PIBHS TSDKKOCTI HACHIJIKIB JOPOKHHO-TPAHCIOPTHUX MPHUTOA, a Came
"KinpkicTs 3armbymmx BHaciimok JTII ma 100 ATIT" i "KimbkicTh TpaBMOBaHHUX
BHacaigok JTII na 100 ATIT" (nuB. Tabu. 1).

16,2 |15,3 (14,4 1134|198 |96 |93 |78 |69 |61 |67 |50

3. 3MeHIIeHHs
PIBHS TSDKKOC-
T1 HACIIAKIB
JTII

- - - - - - (319 (28,4 (24,9 |14.3 |10,2
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Crnig Takok 3ayBaXKUTH, IO KOXHIM JepXaBHIM mporpami MiJBUIIEHHS PIBHS
Oe3nekn JOPOKHBOTO PyXy B VYKpaiHl mepeayBana, SK MpaBUJIO, CTpareris
MIJBUIIEHHS PpIBHS O€3MEeKH JOPOKHBOIO pyXy. 30Kpema, s JIep>KaBHOI
[Tporpamu-2023 me Oyma Crpareris-2024 [7]. 3 ypaxyBaHHSM OCHOBHOI METH
Crtparerii Ta 3a yMOBM BUKOHAaHHA y TOBHOMY OO0Cs31 MepeadadeHux 3aBJaHb
MPOTHO3YBAJIOCS] 3MEHIIEHHSI KUIBKOCTI 3arvbjiux 1 TSDKKO TpPaBMOBAaHHUX OCIO
BHACTIZIOK JTOPOXKHBO-TpaHCTIOpTHUX mpuron n0 2030 poxy Ha 50% mopiBHSIHO 3
2019 pokoM, a TakoXK HAONMKEHHS HAIllOHATBHUX mMoka3HUKiB BJIP 1o
CEepPEIHBOEBPOINEHCHLKOr0 PIBHS, 30KpeMa IIOAO0 KUIBKOCTI 3aruOJnX BHACIIIOK
JTOPOKHBO-TpaHCOPTHUX Tpuroa Ha 100 TUC. HaceneHHS — 3HUKEHHS MOKa3HUKa 3
BocbMHM 0¢i0 (y 2019 porii) no gotuprox ocid (y 2030 porri) .

VY Tabmumi 2 moka3ani (axtuyHi BigHOcHI mokaszHuku JITIT 3a 2019 pik, a
noka3sHuku g 2024-ro 1 2030-ro pokiB Oyiu BH3HA4YCHI 4Yepe3 3amporpaMoBaHi
BimcoTku (BigmoBimgHO, 30% 1 50%) no dhakTuuaamx nanux 3a 2019 pik (qus. Tabdm. 1).

Tabauus 2 PakTu4HiI NOKA3ZHUKHU aBapiiHOCTI B YKpaiHi 3a 2019 pik

Kinpkicts 3arubdaux BHacmigok ATII va 100 Trc. HaceneHHs 8,24

Kinbkicts TpaBMoBanux BHachiok JITII va 100 tuc. HaceneHHs 78,12

Kinpkicte 3arn6aux BHacainok JATII Ha 100 Trc. TpaHCHOPTHHUX 3ac00iB 25,9

Kinpkicts 3arunbnux BHacainok JTII va 100 nocTpakaamux 9,54

KinpkicTs 3arnbnux BHacmimok A TII aa 100 ATII 2,15

Kinbkicts TpaBMoBanux BHacaigok JATII nva 100 ATII 20,37
BucHoBKkH

BukopucToByloun  CTaTHUCTUKY JOPOKHBO-TPAHCTIOPTHUX  TPHUTOA,  SKY
nyosikye Jlenaprament IlaTpynpHoi mominii YKpaiHM MOKHA OIIHUTU (PaKTHUHUMA
CTaH aBapiiiHOCTI Ha BITYM3HIHUX JI0pPOrax 3a adCOIIOTHUMH, BIIHOCHUMH ¥ IHIIUMU
MOKa3HWKaMu y MUHYJ1 poku. Ha kane, y 2022 pori cait [larpynbsHoi mosimii He
MPALIOE.

Pazom 3 TuM, oOlllHKa CTaHy aBapiHOCTI 3a OYIKYBaHUMHU TOKa3HUKaMU
nokasye, 1o (pakTU4YHI MOKa3HUKKW MOXXYTh HE BIJNOBigaTH 3aruiaHoBanuM [8].
binmeme Toro, 3 Tabmuii 1 BUAHO, MO 3 NPUUHATTAM KOXXHOTO HACTYITHOTO
MPOrPaMHOr0 JTOKYMEHTa MOYaTKOBI YMCJIa TMEPIIOr0 POKY YEpProBOi MpoOrpaMu Ha
3aBXKU KOPENIOIOTHCS 3 YUCIaMU OCTaHHBOTO POKY MOMEPEAHbOI.
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YK 629.3
10 IIMTAHHSA MOHITOPHUHI'Y HOBEAIHKHA BOIIA TA JTOPOXHIX
YMOB
Hlnbonuak I.A., KaHJ. TEXH. HAYK, IOLEHT, MoBuenko A.B., KaH]. TeXH. HayK
Uepkachkuii Iep:KaBHUN TEXHOJIOTTYHUI YHIBEPCUTET

Abstract

The paper provides an analytical review of the main modern systems for
monitoring driver behavior and road conditions. The advantages and disadvantages of
systems that monitor the environment outside the car and the psychophysiological
parameters of the driver are established. It has been established that modern driver
assistance systems are able to warn the latter about the dangerous state of his
drowsiness, thus preventing a traffic accident.

Keywords: Driver behavior monitoring, traffic accident, modern driver assistance
systems, active and passive safety.
Beryn

Hopoxubo-Tpancnoptai nofii (JITIT) € omniero i3 cepito3HUX 3arpo3 310POB'IO
Ta XKUTTIO JItOJIEH B ychboMy CBITI. [IpoGiema yCcKiIaaHIOEThCS 1 TUM, IO MOTEPIiIi B
aBapisix — SIK TpaBWIO, MOJIOAI Ta 370pPOBI JIOAW. 3a CTAaTUCTUYHWMH JTaHUMH
mopiyHo y cBiTi B pesynbrari JATII rune Onmspko 1,25 muH. oci6 1 g0 50 miH.
OJICP)KYIOTh TPaBMH Pi3HOT TsDKKOCTI [1].

Kimpkicte ATII, mo BuKIHMKaHI cTaHOM BTOMH abo ociabieHHSM yBaru [2]
BOJIisI 32 KEPMOM TpaHCTIOPTHHUX 3ac00iB (T3), 3 KOKHUM POKOM pOCTE U NMPU3BOAUTD
0 TpaBMaTU3My cepel HaceneHHs. barato BoniiB 3a KEpMOM aBTOMOOLIA
BI/IYyBalOTh MOYYTTSI BTOMU ab0 ociablieHOl yBaru, i BOHM HaBiTh HE MiJ03PIOIOTH
npo Te, Mo HepedyBarTh y Takomy cTadi. 3rimHo [3] mo nmes'stu Bimcorkis JATII
BHUKJINKAHO CaM€ yTOMOIO BOJiiB 3a kepmoM T3. Crij 3a3HAUWTH, 110 HETPUBAIHMA
COH BOgis y ABa pasu 30uibirye pusuk JTII y mopiBHAHHI 3 TUMH BOJISIMH, SIKI
BiJIIOYUBAIM pPEKOMEHIOBaHI ciM 1 Oumbmie roauH [4]. Takum ymHOM pOOOTAa,
MOB’si3aHa 3 MOHITOPUHTOM TIOBEMIHKM BOJisI B KOHTEKCTI HOro Oe3neku Ta
JTOPO’XKHBOI OOCTAaHOBKM € BaXKJIWBUM IMTAHHAM, W0 TOTpeOye T0MaTKOBHUX
JOCIIJIKEHb.

AHaJi3 nonepeaHix A0CIiIKeHb

Koxen cyyacHHil aBTOMOOUIb KOMIUIEKTYETHCS TIEIO YH 1HIIOK MIpOIO
3aco0aMu nacuBHOI a00 akTWBHOI Oe3meku. SIKIIO0 IMacHuBHI CHUCTEMH Oe€3IEKU
crpanboByIOTh yke miciist HactanHs J[TTI, To akTuBHI BCTynaroTh y Jit0 3a37a1eriip i
HaMaraloThbcs 3amoOirTé ab0 YHUKHYTH 3ITKHEHHS. Po3risHyTi fam cucremu
Oe3reku OyayTh HalIeKaTH J0 KaTeropii cucteM akTWBHOI Oe3meku. Bci cuctemu
0e3MeKH CHOCTEPEKEHHS 3a IOBEIIHKOI BOAIS Ta JOPOXKHBOI CHTYyalli MOXHa
PO3ILIUTH HAa CyYacHI CHUCTEMU CIPHUSHHS BOJI€BI, MOOUIbHI CHUCTEMH TI'eHepallli
peKoMeHJalii, BigeoKaMepu, BcTaHOBieHI BcepeauHi T3 (aBTOMOO1IbHI
BiJIEOpEECTPATOPH, OKpEeMe 00JIaTHAHHS BiJIEOCTIOCTEPEKEHHS, CIIPSIMOBAaHI Ha BOJIis
a0o0 10pory) Ta MepeHocHe 00IaHaHHs eJIeKTPOoHIKH [, 6].

[TpuknagoM cydacHUX CUCTEM CIPHUSHHS BOJIEBI € KaMEPH, CEHCOPH, TATUHKH,
ginu 1 T.1. OcradHl gomomararoTh BojieBi 3amodirtu JTII abo MmiHIMIZyBaTH iX
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Haciaku. Taki CHCTeMH BCTaHOBIIIOIOTHCSI B aBTOMOOUISX 3aBOIOM-BUPOOHUKOM. J[0
TEXHOJIOT1IM, MO0 BUKOPHUCTOBYIOTHCS TaKHMMH CYYaCHUMHU CHCTEMaMH, MOXHa
BITHECTH YTPUMAaHHS aBTOMOOUIS B CMY31 PyXy, MOIMEPEIKEHHS MPO MEPEBUIICHHS
MaKCUMaJIbHOI IIBUJKOCTI, OCTIHUI MOHITOPHUHT ''CIINUX 30H" .

Mo0inbHI cucTeMHu TeHepallii peKOMEH Al € TaKOK CHCTEMOIO MOHITOPHHTY
MOBEAIHKHA BOJIsl, IO PEATI3YEThCS Yy BUIJIAJI MOOUIBHUX JOJATKIB y TenedoHax.
OmauM 3 HAWOUTHIT TOMYJSIPHUX MOOUTBHMX JOJATKIB Y cdepl CHCTeM aKTHUBHOI
oesnexu € iOnRoad. 3acTocyHOK BUKOPHUCTOBYE INTAaTHY Kamepy cmaprdona, GPS ta
CEHCOpH, JIJIsl TOTO 1100 BUSIBUTU aBTOMOOLTI, L0 pyXarThes nonepeny. Kpim uporo
BIJIOYBAETHCS TMOMEPEKEHHST BOMIS 1010 BUHUKHEHHsSI HeOesneku. [lana cucrema
¢dikcye 00'ekTH, NI0 3HAXOAATHCS TIOMEpPeay aBTOMOOUISI B peallbHOMY 4aci,
OOYMCIIIOIOYM TIOTOYHY IMBUIKICTH 3a JOMOMOTOI0 ceHcopiB. [lpm BUHUKHEHHI
HEOE3MeKU 3’SIBISEThCS 3BYKOBE ab0 TpadiuHe MONepe/HKEHHS MPO MOXKIHMBICTH
3ITKHEHHS, JO03BOJISIIOYM BOJIEBI BYAaCHO 3arajibMyBaTH. MOOUIBHI CHUCTEMHU
po3ITi3HaBaHHs HEOE3MEUHNX BUITAJIKIB Ta FeHepallii peKOMEH 1Al BOJIIEBI € TaKUMU
CHUCTeMaM{ MOHITOPUHTY 3a IMOBEAIHKOIO BOJisS Ta JOPOKHHOK OOCTAHOBKOIO, IO
NpeCTaBiICHI B OCHOBHOMY Ha MoOUThbHHX Tuatdopmax 10S Ta Android. Ha ocHoBi
CUTHAIIB, 10 HAAXOIATH BiJ HaOopy BOyZOBaHHUX y cMapTdOH JaTUYUKIB, JaH1
MOOUTbHI CUCTEMH JOMOMOI'M BOMAIEBI 3/11MCHIOIOTh O€3MIEPEPBHE CIIOCTEPEKEHHS SIK
3a MMOBEIIHKOIO BOIs B KaOiHI aBTOMOOLIsA, TakK 1 3a cuTyaiiero HaBkoso T3 [3].

Cnig 3a3HauuTH, IO OKpEeMi MOJeNl, HampuKiIad, BiJEOPEriCTPaToOpiB
3MICHIOIOTh HE TUIBKU BIJE03aIUC JOPOKHBOI OOCTAHOBKH, aje 1 KOHTPOIIOIOTH
oe3neunuii pyx T3. Kpim Toro mae miciie ¢pyHKIiisi HonepeakeHHs PO BUi3[] 32 MEXKI
CMyru pyxy a0o mpo HeOe3leyHe HAONMXKEHHS 10 aBTOMOOUIA, L0 PYyXaeTbes
nonepeny. Taki TMpHUCTPOI TaKOX 3JaTHI MOHITOPUTH TOBEIIHKY BOJS B CaJIOHI
aBTOMOOLI.  MoxiMBocTI  (YHKIIOHAy  MPUCTPOIB  JO3BOJIAIOTH  3HIMATH
EIIEKTPOMIOTpaMy Ta eleKTpoeHIedamorpaMmy BOisS B PEKUMI peasbHOro 4acy abo
¢bikcyBaTH 3MiHY HOT0 HIKIPHO-TaTbBaHIYHOI peakiii. OCOOIMBICTIO TAKUX MPUIIAJIIB
€ MOJJIMBICTh BHUMIPIOBaTH CTYIiHb COHJIMBOCTI BOJIisl, 3aBYACHO IMOIEPEIKAOUU
Horo 3a JI0IOMOT00 3ByKOBOT'O 4H BiOpocurHana [5,6].

OnHiero 3 BeAyyux KOMIaHId B 00JaCTl MPOEKTYBaHHS Ta PO3POOKU CydaCHUX
cUcTeM 3a0e3reueHHs Oe3neky Ta JonoMoru BojieBi € Mobileye [7]. L kommaHis
HaJa€ TPOrpamMHI KOMIUIEKCH JIOTIOMOTM BOJIEBI, $KI BHUKOPHCTOBYIOTh JaHI 3
BiJlcoOKamMepu Ta OOPTOBOr0 KOMM'IOTEpa (IAaTYMK IIBUIKOCTI, CUTHAIU TOBOPOTY,
JAaTYUK rajgbMa ToIno). Pa3oM 3 TUM BOJiH Ma€ MOKJIMBICTh MPUAOATH Ta BCTAHOBUTH
miJ J000BUM CKJIOM BIJI€OKaMepy 3 IHTErpOBaHUM IPOTrpaMHUM 3a0€3MEUYECHHSIM.
Texunomnorii Mobileye MOXyTh HalaIITOBYBAaTUCh 1HAMBIAYATbHO MiJl CTHIb BOAIHHS,
Ta MOXYTh IIOTIEPEKATH BOIS TIpo Hebe3neky npotsarom 0,6-2,7 cek.

[Hmmit po3pobHuk mix Ha3Boro MOVON cucremu Driving Assistance System
(DAS) nepen6aunB MOXIMBICT 3aM100ITaHHS JOPOKHBO-TPAHCIIOPTHUX MPUTOJI, IO
BUKJIMKAHI HEHABMUCHUMHM MAaHEBpaMH 3 OfHIEI CMyru pyxy B IHIIY abo
(bpoHTaNbHUM 3ITKHEHHSM. Taka CHUCTeMa IPYHTYETbCS Ha TEXHOJOTISAX 0OpoOKH
300pakeHb 3a JOTIOMOT 0I0 MOHOKaMEpPH, BCTAHOBJICHOI BCEPEANHI aBTOMOOIIS.

[HIIOIO KOMITaHI€l, IO CHEUIATI3Y€EThCS Ha CHCTEMax JOIMOMOId BOAIEBI €
Bosch Mobility Solutions [8]. Pimenns B obmacti 06e3mneku, 3ampornoHoBani Bosch,
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HanuieHi Ha 3amo6iranHs [(TII, momomo3i mpu mnapkyBaHHI Ta MaHEBpPYBaHHI,
3HmxkeHH1 BakkocTi HachiakiB JTII. Bosch BukopucToBye iHTENEKTYyanbHI CEHCOPHI
TEXHOJIOTIT /11 Oe3MepepBHOr0 MOHITOPUHTY Ta aHalli3y He TiIbKH HaBKOJUIITHBOTO
OTOYECHHS aBTOMOOUISA, aje 1 TMOBENIHKM BOJIIS JUIS 3aBYACHOTO BHSBJICHHS
MOTEHIIITHO aBapiiHUX CUTyamiil. [HTenekTyallbHa MYJIBTUCEHCOPHA TEXHOJIOTIA
JI03BOJISI€ HAKOMMMYYBATH, 00pOOJIIOBATH Ta NEpeiaBaTH 301p BUMIPIB Y KOMIIAKTHOMY
BH/I1, BKITIOYAIOYW TaKi MapaMeTPH K THCK, TPUCKOPEHHs Ta Temmeparypa. Cucrema
Bosch nomnepemkae Bosiis mpo HeOe3MeKy Ta 31MCHIOE HOT'0 aKTUBHY MIATPUMKY, TIPH
HEOOXI1JTHOCT1 BTPY4YarOUUCh y KEPYBAHHS aBTOMOOLIEM.

BinoMuMm BUpOOHWMKOM TpWIANiB, SKI  OCHANIYyIOTBCA  TEXHOJOTISIMHU
3anoOiranHs GpoHTaNbHUX 31TKHEHB, € KomnaHisa Kenwood. Taki npucTpoi MIiCTITh y
co01 CEHCOPH1 TEXHOJIOT1] BU3HAYEHHSI IMOBIPHOCTI 31TKHEHHS T3, 1110 BUPaXxOBYIOTh
JMCTaHIII0 MiX aBToMoOUIeM Boais Ta T3 momepeny. [Ipo Hebe3neuHy IUCTAHINIIO
BOJIM TMOMEpeHKaeThCs 3a JOMOMOrOK 3BYKOBOro curHamy. Jlana ¢yHKIis
3a0e3meueHHs Oe3MeKu TMOYMHAE TPAIOBATH Ha MIBUAKOCTIX Pyxy 32 KM/Ton Ta
Buiie [9].

Jlesiki mMozeni MpUCTpoiB, po3pobiieHi kommadieto Philips, micTsats y co0i
(GyHKINT KOHTPOIKO TOBEAIHKM BOJIA BcepeauHl kaOiHu T3, a came BH3HAuYEHHS
CTYIIEHS BTOMH BOJisl, NPHU SIKOMY IHJAEKC BTOMH XapakTepu3ye 3MiHY (DI3UUHOIO
ctany Boxis. Komu BojieBi moTpiOEH BiAMIOYMHOK, B1JIEOPEECTPATOPOM BMHUKAETHCS
aBTOMaTU4YHA CUCTEMA BI3yaJbHHUX 1 3ByKOBHX OMoBileHsb [ 10].

OnauM 13 Icnx0(i310JI0TTYHUX MMOKA3HUKIB, 110 CBIYATH PO BUHUKHEHHS CTaHY
OpiMaHHA JIIOJMHHM, € IIKIPHO-TJbBaHIYHI peakili. Bu3HaueHHS IMIYJILCIB
B1JIOYBA€ETHCS 32 PAXYHOK CHELIAIbHUX CUTHAJIB, IO CUTHAII3YIOTh PO WMOBIPHICTh
IIBUIKOTO BUHUKHEHHS CHY. Hampukiaa, cucTtema KOHTPOJIO MUIBHYBaHHS BOJiS
"Biriton" npu3HavyeHa A 6e3nepepBHOTO MOHITOPUHTY (h1310J0TTYHOTO CTaHy BOJIS
T3 Ta 3amobiranHs ¥oro mepexoay B cTaH ApiMadHs. CucTeMa CKIIaa€eThCs 31
CBITJIO3BYKOBOTO 1HJIWKAaTOpa CTaHy BOJis, HAPYYHOrO JaT4HWKa, BOYIOBAaHOTO B
Opacner, OJOKy AaT4yWKiB, BUKOHaBuUMX pene Ta GPS-mpuiiMauya. OyHKIIOHATBHUAN
CTaH BOJis BU3HAYAETHCS Ha OCHOBI O€3MEepepBHOTO aHai3y pe3ysbTaTiB
BUMIPIOBaHHS €JICKTpOIepMaibHOro oropy [11, 12].

Meta Ta 3aBAaHHSA

Metoro poOOTH € BCTAaHOBJICHHSI CyYaCHHUX CHUCTEM MOHITOPUHTY BOJis, IO
3MIACHIOE BH3HAUEHHS HEOE3MeYHOi HOro MOBENIHKM Ta TOMEPEIKEHHS PO
MO>KJIMBICTh BUHUKHEHHSI aBapiHOi cuTyarlii. Pa3oMm 3 1ium ciiiJl 3BepHYTH yBary Ha
OCHOBHI IepeBaru Ta HEMOMIKU TaKuX cucTeM. [ JOCATHEHHS TOCTaBICHOI METH B
po0OTI HEOOXiTHO 3MINCHUTH OIJSAJA ICHYIOUMX pIIIeHb B MHUTAaHHI MOHITOPUHTY
MOBEJIIHKY BOJIIS T IOPOXKHIX YMOB.

Pe3yjbTaTu BUpilleHHS] OCHOBHUX 3aBaHb

[IpoBeneHuit orisa ICHYHOYHX PIllIeHh B 00JIACTI CHUCTEM aKTHUBHOI Oe3MeKu
JI03BOJIMB BUJIUTUTH TaKl Cy4acHI CUCTEMH MOHITOPUHIY O€3MEKH BOis Ta JOPOXKHIX
YMOB, $IK: CHCTEMH, SKI ICHYIOTh Yy BHUIUISII TPOTPAaMHHX KOMIUIEKCIB Ta
BCTAHOBJIIOIOTHCS HAa 3aBOJAaX BHUPOOHMKAX; MOOUIbHI CHCTEMH TeHeparlii
pEeKOMEHIaIliH, K1 po3po0JIeHI Ha OCHOBI MPOTPAMHHX PIlIEHb Y BUTJISAI MOOUTHHHUX
JOJIaTKIB; BIJ€OKaMEPH, IO BCTAHOBIIOIOTHCA B KaOiHi T3 Ta mpeacTaBieHi
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aBTOMOOUTFHUMH BIJIEOPEECTPATOPAMH, OKPEMUMU MPUIIAJIAMH BiJIEOCIIOCTEPEKEHHS,
CIpsIMOBaHUMU Ha BOJIist 00 A0pory.
BucHoBku

[IpoBenenuii ananiz Cy4acHUX CHCTEM aKTHBHOI O€3MEKU JO03BOJUB 3POOUTHU
OCHOBHI BHCHOBKM CTOCOBHO iX BHUIB, TiepeBar Ta HemoiikiB. llepeBaramu Buiie
3a3HAYEHUX CHUCTEM € BHUCOKAa TOYHICTh Ta IIBMJIKICTh PO3IMI3HABAHHA JOPOXKHIX
CUTYaIliii, a 9ac, 0 HeOOXITHUN U HAJIAITyBaHHS Ta aKTUBAIIl CUCTEMHU OE3TIEKH,
MiHIMaTBHUN 111 Bojisl. Cepen HEeMOMIKIB JaHUX CHCTEM MOXKHA BUIAIUTH BUCOKY
BApTICTh TAKUX IHTETPOBAHUX PIILIEHb, Y TOPIBHIHHI 13 BHYTPIIIHIMH BiJIeOKaMepaMu
CIIOCTEPEXKEHHS, YCKIAJHEHY IepCOHANI3allil0 Mpu BUKOpUCTaHHI T3 pi3HUMU
BOAISIMU Ta, SIK MPABWUIIO, BIJCYTHICTh MOXIIMBOCTI JJIs IITATHOI YCTAHOBKH B
aBTOMOOJI1, IK JOAATKOBOrO 00J1aTHAHHS.
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Abstract.

The paper provides a description and test results of the original Arduino-based
microprocessor-based bridge crane layout control system. The speed-optimized
control laws for the two-mass mathematical model of the crane are used as an
algorithm. Research is aimed at solving the problem of eliminating load fluctuations
after stopping the crane in the shortest time with minimal switching of operating
modes, as well as accurate positioning of the crane. A program has been developed
that allows you to obtain optimal control laws for any pendulum system, for example,
a bridge crane. At the output of the program, we get the following parameters in a
sweep over time: movement and speed of the cart, movement and speed of the load.
The task is achieved by changing the speed of the suspension point
(braking/acceleration) at the final stage of the overload cycle. The relative phase state
of the cart-cargo system can be any. This makes it possible not to waste time on
eliminating load oscillations during crane acceleration in order to have zero phase
coordinates before braking. The number of switching modes is also minimal and is
equal to three.

Keywords: bridge crane, control, vibration damping load, microprocessor.
Berynm.

3arajgpHO BIJIOMO, IO Y KpaHiB MOCTOBOT'O THUILY € THYYKHH MiJIBIC BaHTAXY.
Po3rin  uM rajgpbMyBaHHS MOCTOBOTO KpaHy 3 BaHTaXEM BHKJIMKA€E HOTroO
PO3rOMIyBaHHs. Tomy JUIA TOYHOI'O MO3UIIIFOBAHHS BaHTaXy pu
NepeBaHTaXyBAIbHUX poOOTax BiJ oOlepaTopa KpaHa BHUMAaraerbcs IMOCTIMHE
KOPUTYBaHHA PYXy 3 ypaxyBaHHSIM ILbOro posrovayBaHHs. Lle, B cBorwo uepry,
BUMAara€e BEJIMYE3HOI yBaru Ta JOCBiAy. B iHIIOMY BUMAIKy NOMWIKM KpaHIBHHKA
MOJKYTh IPUBECTHU K BTPATi yacy, ado, HaBiTbh, 10 aBapiiHOI CUTYyallii MpU BaHTAXHO-
PO3BaHTAXYBAIBHUX POOOTAX.

Teopernuna 6a3za BUpIIICHHs ONTHUMI3alliitHOT 3a7a4i [1-3] Oyna po3pobiieHa y
TaKii TTOCTAHOBI[I — IIEPEMICTHTH Bi30K 3 MIJBIIICHUM JI0 HHOI'O Ha THYYKOMY KaHaTi
BAHTAXXCM Ha IICBHY Bi,IICTaHB 3a H&ﬁKOpOTHIPIﬁ qacC 3 TOUHUM HOSI/IHi}OBaHH}IM BI3Ka 1
YCYHCHHAM KOJIMBAHb BAHTAXKY.

[{s1 3amaua po3B’s13aHa JJ1s TBOMACOBO1 Mojiel KpaHy (puc.l), y sikoi 4 royioBHI
KoopauHaTU: Y; — MepeMilleHHs Bi3Ka, Y, — MIBUAKICTh Bi3Ka, Y3 — MEPEMIILICHHS
BaHTaxy, Y4 — IIBUIKICTD BaHTaxy. llocTaBiieHa MeTa OCATAETHC HMUISIXOM 3MIHHU
PYXy Bi3Ka Ha MEPEXiIHUX eTarax 1o Harepel po3paxoBaHOMY 3aKOHY.
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Y1
l_~
JO U m W

Pucynok 1 Cxema g1BoMaccoBoi Mojes1i KpaHa

AHaJII3 0CTaAHHIX JOCTiIKEeHb 1 MyOJiKamii.

Sxmo mpoaHanmizyBaTH BiJIoMi pimieHHs Iii€i mpobinemu [4-10], To MoxHa
BU3HAYMUTH JIBa MIAXOAU K BUPILICHHIO TPOOJIEMHU. Y OUIBIIOCTI BHUMAAKaX YCYHEHHS
KOJINBaHb BAHTAXy 3/IHCHIOETHCS y 2 €Tanu: KOJMBAHHS BAHTAXy yCYBalOThCA i
Yyac pO3roHy TOYKHM MiJIBICY, a MOTIM Mija 4ac raapMyBaHHs. Lle poOutbes 3 ofHi€er0
METOI0 — MaTH HyJbOB1 (Pa3oBi KOOpPAMHATH MeEpe] MOYaTKOM TrajibMyBaHHS, IO
3HAYHO CHPOIIY€ BUPIIIECHHS IOCTaBJICHOI 3a7adi. AJle Ha YCYHEHHS KOJWBaHb
BAaHTaXy MPHU PO3TOHI BTPAYAETHCS Yac.

Hpyruil miaxin y BUPIMICHH] TMPOOJIeMH pO3TOMIyBaHHS BaHTAXy IOJSATAE Y
3aCTOCYBaHHI Cy4YaCHUX TEXHIYHHUX 3ac00iB 0e3 Oyb-iKOi MaTeMaTHU4YHOI MOJEII.
Hanpukiian, KpaH OCHAIYeTbCSI CHCTEMOIO TOYHHUX JATYMKIB, SKI JTO3BOJIAIOTH Y
pEaIbHOMY Yaci BCTAHOBJIIOBATH TIOJOXKEHHS BaHTaXy BIIHOCHO BI3Ka Ta iX
IIBUJIKOCTI 1 MO KJIAaCHUYHIA cXeMi JO0JaTHbOTO 3BOPOTHOIO 3B’SI3KY POOUTHCS
JIEKIJTIbKa 1Tepalliii pyxoM Bi3Ka B 30HI 3yNUHKH. TOOTO KyAHW PYXa€ThCsS BaHTAX,
TYAM MAa€ PyXaTUCS BI3OK 1 3 4aCOM KOJIMBAHHS BAHTAXKY 3HUKAIOTH. Takuil MiaXif
TeX JaJeKui BiJ ONTHMAJIBHOTO 3a IIBHIKOAINHICTIO 1 pOOUTHh CHCTEMY KEpyBaHHS
CKJIQJHOIO 1 KOIITOBHOIO. ToMy 1151 po0siemMa A0C1 3AIMIIAETHCS aKTYaJIbHOIO.

Meta podoTn.

Po3pobuTti  MIKpOIpPOLECOPHY CHUCTEMY KEpyBaHHS 3 BUKOPHCTAHHSAM
ONTUMAJILHUX 3a MBUIAKOIIMHICTIO 3aKOHAMHU 1 MPOTECTYBATH i1 HA MaKeTl MOCTOBOI'O
KpaHy 3 METOI0 MABUIIICHHS BUPOOHOCTI IEpeBaHTAXKYBATILHUX POOIT.

Pe3yabTaT 10CTIIXKEHD.

Ilepm 3a Bce MM BIAMOBIISIEMOCSA BiJl YCYHEHHS KOJMBaHb BaHTaXy IpHU
PO3rOHI, K HEMOTPIOHWI eram 1 He TaEMO Ha I JKOJHOI CeKyHau. Po3riH Bi3ka
3MIMCHIOETHCS 3 MAaKCUMalbHO MOXIJIMBUM MPUCKOPEHHSM. 3BICHO, II€ MPOBOKYE
BUHUKHEHHS KOJMBaHb BaHTaXXy, BOHHU 30€pIraloThCs Ha €Tarl CTaJoro XOAy 1 TUIbKU
Ha erami TaJbMyBaHHSI MM iX YCYBa€MO iX Yy HaMKOPOTIIMM 4Yac 3a MIHIMAJIbHY
KUIBKICTh TEpEMUKaHHS ynpaBiiHHA. (s mpakThyHOi peaizalii HUX aJrOpUTMIB
BUKOPHUCTOBYETHCS MIKPOMPOIIECOPHA TEXHIKA 1 CydacHa eJIeMEeHTHa 0aza.

B saxocti 00’€KkTa IOCHII)KEHHS BUKOPUCTOBYETHCS MaKET MOCTOBOI'O KpaHy,
SKUI JTOBOJII TOYHO BiOOpaskae poOOTY HATYPHOTO KpaHy.
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MikponpoliecopHa cucCTeMa KepyBaHHs MMOOyJOBaHA Ha MIKPOKOHTpOJIEpl
Arduino Mega, sikuii Mae JTOCTaTHIO KIJIbKICTh BXO[IB/BHXO/IIB, JIETKO IIPOIPaMy€ThCS
Ha C++ 1 noBoui Hepoporuid. Maker OyB OCHAI[EHUH CUCTEMOIO JATYUKIB TUCKPETHO
TUMY, sIKa BKIIOYA€ B ceOe: JaTYUKH MOJIOKEHHS MOCTA, JaTYMKU TOJIOKEHHS Bi3Ka,
JATYUKY JOBKWHU KaHATY.

Ha nepmiomy erami Tpeba po3paxyBaTv Jisi IbOrO MakeTy ONTHMAaJIbHI 3a
IIBUAKOMINHICTIO 3aKOHM KEpPYBaHHS PYXOM TOUYKH TiaBicy. BukopucTtoByroun
KJIACUYHI 3aKOHW MEXaHIKM 1 HECKJIaJHI BHUMIPIOBaHHS OyJM BH3HAYC€HI OCHOBHI
napamMeTpu MakeTy, a caMe: Maca KpaHy 1 Bi3Ka,IIBUJKICTh CTaJOro pyXy, JAOBKHWHA
KaHaTy, 3yCWUIA CTaTUYHOTO OINOpY, pyliHe Ta TanbMiBHE 3ycwuid. Cuin
3ayBaKUTH, IO 11 MapaMeTpyd MalTh OyTH BHU3HAYEHI SKOMOra TOYHO, 1HAKIE
MOTPIITHICTh Y BUMIPIOBAHHS MOXE TPHU3BECTU Y KIHIIEBOMY pPE3yJIbTaTl JI0 MOSBU
3QJIMIIKOBUX KOJIMBAHb BAHTAXY MICIS 3yNUHKHU KpaHy 1 MOMUJIOK Yy MO3UIIIFOBAHHI.
Ile noOsSCHIOETBCA THUM, W10 MEpPEeXifHI MPOIECH MAaKeTy JOBOJ1 JIMHAMIYHI,
HaAMPUKIaa, po3riH Bi3ka TpuBae Bcboro 0,16c¢. Ili gani Oynu BHKOpUCTaHI s
pPO3paxyHKy ONTHMAbHUX 3aKOHIB KEpyBaHHS JUIsi KOHKpPETHOro Makery. lloTim
Oyna HammcaHa TporpamMa KEepyBaHHSA JJIS MIKPOKOHTPOJEpa, peaizalis sKoi
JI03BOJIMJIA TIEPEUTH MOBHICTIO B aBTOMAaTUYHUI PEKUM POOOTH.

BucHoBkm.

I'padixu mepeximHux mporieciB, Akl Oyaud OTpUMAaHI MiJl Yac EKCIEPUMEHTY,
J03BOJIAIOTh 3pPOOMTH BHUCHOBOK NP0 €(PEKTUBHICTh 3aMpPONOHOBAHOIO METOMY.
3anuIIKOB1 KOJIMBAHHS BaHTAXYy MICIS 3yIMHUHKU KpaHy, CKJIa/1aloTh HE Ouible 2MM, a
TOYHICTh TO3UIIIIOBaHHSA — He Outbie 1mMm. JlocsrHyTa TOJIOBHA MeTa — TPHUBAJIICTh
MEPEBAHTAKYBAJIBHOIO LHUKIY MIHIMajdbHA 13 MOXJIMBUX. KUIBKICTh NEpeMHUKaHb
IOPUBOJY BCHOIO JBa. AJjie MOXIMBE NOJANbIlIE YAOCKOHAJIEHHS PpPO3pO0JIEHOT
MIKpOTMPOIIECOPHOI CUCTEMH.
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YK 656.13:656.212
AHAJII3 POJII ABTOMOBIJIBHOI'O TPAHCITOPTY ITPH
MYJUBTUMOJAJBHUX IIEPEBE3SEHHAX MACOBUX BAHTAXIB
IIpumauenko I'.O. k.1.H., J01., KoBansosa O. B. k.T.H., 1011., SIpecbKkoBcbKa A.
B., Xpucresuu B. B.
VYKpaiHCbKUH Aep>KaBHUM YHIBEPCUTET 3aII3HUYHOTO TPAHCIIOPTY

Abstract

The relevance of mass cargo transportation by rail and road transport for
Ukraine due to the state of war and limited access to the ports of the Azov and Black
Seas and the lack of air traffic has been proven. An analysis of research was carried
out, which showed the need to create multimodal transport systems in the countries of
the European Union precisely due to the integration of various types of transport for
the transportation of bulk goods. The list of necessary documents for international
road transportation and the main stages of customs clearance of goods during
international transportation is given.
Keywords: bulk cargo, multimodal transportation, road transport.

Beryn

Ha choroani mepeBe3eHHs] MaCOBUX BAHTAXIB € aKTyaJIbHUMU, 00 Yy 3B’SI3KY 3
BIICBKOBUM CTaHOM B YKpaiHi 0OMEXEHO JIOCTYII /10 MOPTiB A30BchKoro Ta YopHoro
MOpIB 1 HE Ma€ aBlalllHHOrO CIOJYYEeHHS, TOMY OCHOBHUMHU NE€PEBI3HHUKAMU
BHUCTYNAIOTh 3aJI3HUYHUNA Ta aBTOMOOUIBHUN TpaHcHopT. ToMy yI0CKOHaJCHHS
TEXHOJAOri opraHizaiii TpaH3UTHUX IE€PEBE3EHb MACOBHX BAHTAXIB € BaXKIMBUM
MOMEHTOM [IJIsl pUHKY TPAHCIIOPTHUX MOCIYT B YKpaiHi.

AHaJi3 nonepeaHix A0C/Ii1KeHb

VY HaykoBiii mpari [1] Bka3zyeTbcs, 10 caMe CTBOPEHHS MYJIbTHMOMATbHHX
TPAHCTIOPTHUX CUCTEM € OJHHMM 3 KJIIOYOBHX HAIMpPsMiB PO30YIOBH TPAHCTIOPTHUX
CHUCTEM CBITY, a PO3BUTOK MYJbTUMOJIAJILHUX MIEPEBE3EHb Y KpaiHax €BpOIEHCHKOT0
Coro3y BIIOYBa€eThCS camMe€ 3a PaxyHOK IHTErpaiii pi3HUX BHJIB TPAHCHOPTY IS
nepeBe3eHb MacOBMX BaHTaxiB. Y mpari [1] npoBemeHo ornsg BH3HAYCHD
MYJIbTUMOJATBHOT TPAHCMOPTHOI CUCTEMU PI3SHUMU aBTOPaMH, aje Ha ChOT'OJIHI
npuitHaTo 3akoH Ykpainu "[Ipo MynbTUMOmanbHi mepeBe3eHHs" [2], Ae dWiTKO
3a3HAYEHO, 10 MYJbTUMOJAIbHE NEPEBE3CHHS — MEPEBE3CHHS BaHTAXIB JIBOMa a0o
OinpIle BUAAMH TPAHCIOPTY HA IMJACTaBi  JOTOBOPY  MYJIBTHMOJAIBLHOIO
MEPEBE3CHHS, 10 3/IIMCHIOETHCS 3a JOKYMEHTOM MYJIbTHMOJAJIBHOTO MEPEBE3CHHS,
ajie BU3HAUCHHS CaMe€ MYJIbTUMOJAJIbHOI TPAHCIOPTHOI CHUCTEMH HE HaBEICHO.
Buxomsai 13 aHamizy pi3HHX JpKEpel 00 TEPMIHY MYJIbTUMOAAIbHA TPAHCIIOPTHA
cucTeMa, TO HE OJMH HE BPaxXOBYE€ HE BIANMOBINAIBHICTH CTOPIH, HI BHMOTH JIO
JIOKYMEHTIB. ABTOPOM HaBOISATHCS €IEMEHTH MYJIbTUMOJAIBHOI TPAHCIOPTHOT
CUCTEMHU, ajie HE BPaxOBaHO, IO II€ €JIEMEHTH OyAb-SKOi TPAHCIOPTHOI CUCTEMH, a
IUISE MYJIBTUMOJAJIBHOT OUIBII palioHaNIbHO Oyj0 O BKa3aTH HAa TaKl €JIEMEHTH Y
Omori  "yJacHUKH', SK 3aMOBHHUK TIOCIYTH MYJIbTUMOJAIBHOTO IIEPEBE3CHHS,
orepaTop MYJIbTUMOJAIBHOTO TMEpeBe3eHHS, (aKTUYHI TEPEBI3HUKH, BIACHUKHU
MYJIBTUMOAAIBHUX TEPMIHAIIB ab0 Ccy0’€KTH TOCTOAapIOBaHHsS, y BOJOIIHHI Ta
KOPHUCTYBaHHI SKMX Ha 3aKOHHUX IIIJCTaBaX 3HAXOMAThCA MYJIbTHMOJIAIbHI
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TepMIHAJIA, TPETI OCOOM, 3allydeHi J0 HaJaHHSA TMOCIYyTU MYJbTUMOIAJIBHOIO
mepeBe3eHHs, y Oiomi ''cucTeMa peryialoBaHHS W - JOTOBIP MYJIbTHMOJIAIBHOIO
MEPEBE3CHHs], JOKYMEHT MYJbTUMOAAIBHOIO TIEPEBE3CHHS BAHTAXIB, €JIUHUN
MEPEBIZHUMN TOKYMEHT.

Mera Ta 3aBJaHHA

Mertoro naHoi poOOTM € BHU3HAYEHHS pOJII TPAHCHOPTHUX 3aco0iB MpH
MYJIBTUMOJIATFHUX TIEPEBE3CHHAX MAaCOBUX BAHTAXIB. 3aBIaHHIMH € OOTPYHTYBAHHS
pOJIl aBTOMOOUIBHOT'O TPAHCIOPTY MPHU MYJbTUMOJAIBHUX MEPEBE3CHHAX MACOBHUX
BAHTAXIB 1 BHU3HAYEHHS TEXHOJOTIl MIXHApPOJHUX NEPEBE3CHb AKTyaJIbHUX s
VYkpaiHu.

Pe3yjibTaTu BUpillleHHS OCHOBHUX 3aB/aHb

[Ipn MynbTHEMOJATBPHUX TEPEBE3CHHSIX MACOBUX BAHTAXIB YaCTUHA ILIAXY
npunagae Ha aBTOMOOUTbHUHN TpaHcnopT. HeoOxiaH1 JOKYMEHTH JJIsI MI>KHAPOIHOT'O
aBTOMOOITLHOTO TIEPEBE3CHHS 11€:

- CMR — ToBapHa Hakia/Ha, 10 BUIKUCYETHCS BAHTAXKOBIIMPABHUKOM, y HIii
B1100paXkaloThCsl OCHOBHI BIJIOMOCTI MPO TPAHCIOPTHUN MapuIpyT, Mpo TOBap, IO
MEPEBO3UTHCA 1 CAMOTO MEPEBI3HUKA,

- Invoce — paxyHOK-(aKTypa, 10 BUIUCYETHCS MPOABIEM MOKYIIITIO;

- packing list — odopmiroeTbes BINIIPaBHUKOM Ha MApTi0 TOBapiB, IO
BIJIBAHTAXKYETHCS TOKYMIIO, MICTUTh JETalbHy 1H(GOpMAIlil0 MPO Bary, KUIbKICTb
MICIIb, TUI YIIAKOBKH, OOCSIT BAaHTaXKY;

- ex1 (T1) — 3aranpbHONPUHHATHIA MIKHAPOIHUN JOKYMEHT, IO MiATBEPIKYE
eKCTIOPT (TpaH3UT) TOBAPY;

- eur.1 — TOKyMeHT, 110 MiATBEPKY€E €BPONEUCHKE / YKpaiHChbKE MOXOIKEHHS
TOBapiB 1 Ja€ MpPaBO MPOBECTH MUTHE OMOPMIICHHS BaHTAXy 3 BUKOPUCTAHHSIM
npedepeHIiitHoI CTaBKA MUTA, 110 3HUXKYE MOTr0 BapTICTh IJIs1 OTPUMYyBaya;

- TOBapPHO-CYMPOBITHI JOKYMEHTH — JIOJAIOTHCS 10 TOBAPIB 1 MapTiii TOBApiB 3
METOI0 BIJICIIIIKOBYBaHHS, KOHTPOJIO O0Iry TOBapiB, iH(pOpMaliiHOro OOMiHY Ha
yCiX eranax pyxy TOBapiB.

MuTthe odopmiieHHS TOBapiB IMpU MDKHAPOIHOMY TMEPEBE3CHHI BKIIIOYAE TPU
OCHOBHI €TaIlu:

- eKcropTHe oOpMIICHHS B KpaiHi BiAMpaBHUKA (TIATOTOBKA JOKYMEHTIB
JUTSL BIATIPABKH, BUMYCK €KCIIOPTHOI JeKjapaliii, CTBOpeHHs cepTU(IKaTiB Ha BaHTaX
32 HEOOXI1THICTIO);

- POXOJIKEHHSI KOPAOHY 3 YKpaiHOIO (3aKPUTTSI €KCIIOPTHOI JIeKapalii y
MYHKTI BUXOAY, MATOTOBKA JJOKYMEHTIB MUTHUM OpPOKEpOM OTpHMYBaua BaHTaXy Ta
MEPEBI3HUKOM, TMEpeBipKa JTOKYMEHTIB 1 BaHTaXy MUTHUM I1HCIIEKTOPOM Ha MYHKTI
NpoNycKy B VYKpaiHi, NPOCTAaBIEHHS IUTAaMIIB MO0 MPOXOKEHHS KOPJOHY,
BIIMITKA Y MUTHI# CUCTEMI);

- iMIIopTHE oopMIIeHHSI B YKpaiHi (3ai31 aBTO HA MUTHUIIIO, OTPUMAHHS
MPOMYCKY BOAIEM 1 3HATTS 3 KOHTPOJIIO, Mojlaya OPOKEPOM Ha MUTHHUIIIO JeKJapariii
Ta JIOKYMEHTIB Ha BaHTaX, IMPUCBOEHHS HOMEpYy Jekinapaiii Ta odopMIICHHS
THCIIEKTOPOM).

3 1 xoBtHa 2022 poky VYkpaiHa craia 36-t0 kpaiHoro KoHBeHIii npo
nporenypy cribHoro tpausuty [3]. TakuM 4rMHOM yKpaiHChKHEH Oi3HEC OTpHUMYE
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MIPaBO KOPHCTYBATHCSI TUMH K CIIPOIICHHSIMH Ta IepeBaraMu TPaH3UTY, 0 ¥ Oi3Hec
35 «xpain-yuacHunib KoHBeHIi, a came MpPOCTOI 1 MPO30POI0 TPAH3UTHOIO
MPOLIETYPOIO: OJIMH TPAHCIOPTHUM 3acid, ojHa Jekiaparis, ogHa rapanTis. Hosa
KOMIT'IOTeprU30BaHa TpaH3uTHa cucrema (Bimg anria. New Computerized Transit
System (NCTS) [4]) — TexHOIOTIs, 110 JIeKHUTh B 0cHOBI KOHBEHIIi1, MMOB’s13ye MUTHI
CIy>KOM B KpaiHaX KOHBEHIIIi, J03BOJs€ OOMIH MUTHUMHU JAHUMH, JOCTYIHA JIUIIE
st wieHiB KoHBeHItii, cuctema, B SIKy Tpelaep 1Mojae NOKYMEHTAIll0, 8 MUTHUKA
PI3HUX KpaiH Ha MapIIPyTi pyXy MPAIIOIOTh 3 OJHIEI0 JIOKYMEHTAIIEIO.

[TomimenHss ToBapy MiA NPOLUEAYPY CHUIBHOTO TPAaH3UTY Yy MHTHHII
BIJINTPaBJICHHS BaHTaXy BiI0YBA€THCA 3 IBOX CTOPIH:

- cy0’eKkT mporneaypu: 3abe3leuye HasBHICTh TapaHTIi Ha YyCl BUIU
TOBapiB, 3alMOBHIOE TPaH3UTHY Jekiaparito Tl ta momae ii B cucremy NCTS,
npeJ1’IBJIsS€ TOBApH J10 MUTHHIL BIJITPaBICHHS;

- MUTHHUIIS BIJINPABICHHS: 3HAXOJAWUTh TPaH3UTHY jekinapamiro T1 y
cuctemi NCTS, mnpoBomuth aHami3 Ta OIHKY pPU3HKIB, BHUKOHYE MUTHI
(dbopMabHOCTI, 3a pe3yJabTaTaM{ YMPaBIiHHA PU3UKaMH, 3aCTOCOBYE TapaHTIIo,
HAKJIAJ]a€ MUTHY TUIOMOY, TO3BOJISIE PO3MOYATH MEPEMIIIEHHS (BUITYCKA€ TOBAPH ITiJT
MIPOIIEAYPY CHUIBHOTO TPAH3UTY).

[TigmpueMcTBO, SIKE Ma€ CTAaTyC aBTOPU30BAHOTO BAHTAXKOBIIIPABHUKA, MOXKE
MOMIIIYBAaTH TOBapU MijJ MPOIEAYypY CHUIBHOTO TpPaH3UTy 0e3 iX mpen sBIeHHS
MUTHHIN BianpasieHHs. B Ykpaini Ha cboroasi me jaumre kommnaniss DB Schenker
UA [5]:

- orepye OIHUM MixHapogHuM Jnainxoinom Kpakie — KuiB — KpakiB 3
BIJIIIPaBJIEHHAM 3 pa3u Ha THXKJEHb (IMIIOPT Ta ekcnopt) (puc. 1);

- ornepye 1 mixuapogHuM naitaxonoMm BinbHioc — KuiB 3 BiampaBieHHIM
1 pa3 Ha TwxAeHs (imMmopt) (puc. 1);

- cepenHii 9ac mocTaBku 3 €Bpornu 10 Ykpainu 7-10 kaneHgapHUX IHIB,
JIOCTaBKa OCTaHHLOI MHII1 24-48 TOIUH;

- TpaHcdep 3 €EBPONENUCHKUX MOPTIB Ta a€POIOPTIB;

- CepeNHIN Yac i1 MUTHOTO O(OPMJIIEHHS 5 TO/IMH.

npees freumage foe
oo ~ - o
—-— —
oy . S —
e . — oy
* s Export & ) t T —
) : = pov fan L] —~—
", -

Pucynok 1 HanpsiMku 00c1yropyBaHHsl €KCIOPTY Ta iMnoprty kommnanii DB
Schenker UA sik aBTOpH30BaHOI0 BAaHTAKOBiIIPABHUKA
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Kommanis [5] Hagae cepBic 3a TEXHOJIOTIEW "BiJ ABepel 10 aBepeit” (puc. 2).

Lithuana, VEmus
Europe Poland, Krakow Ukraine Schenker Ukraine
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Pucynok 2 Ilpukiaa HagaHHS MOCJIYTH NepeBe3eHHs 3a TeXHOJIOTi€l "'Bij
ABepeii 10 aBepei’’

Texnomnoris Ocean LCL 3 manekoro cxoxy uepe3 nopt [ maHchk B YKpaiHy sk
30ipHUX KOHTEHHEPHUX MEPEBE3CHD TEXK HATAETHCSI KOMIaHi€et [5]:

- OpeHJa NOTPIOHOr0 MICLS y KOHTEIHED];

- PeryJIspHUM IMIIOPT 3 HAUOLIBIINX a31aTCHKUX MOPTIB;

- BIJIMIOBIHICTH BAPTOCTI Ba3i Ta PO3MIpy BaHTAXKY;

- nociyra "BiI  JaBeped A0 JABepeil’ Uil €KOHOMIi  pecypciB
BaHTA)KOBJIACHUKA;

- MIATPUMKA O€3MEePEPBHOCTI IOCTABKH 1 TEPMIHIB MUTHHUX MPOLIEYD.

KoncomiioBani BaHTaxi TMpU MPOUEAYypl CHUIBHOTO TPaH3UTY 3TiTHO
KonBeH1lii BiANpaBiSIIOTBCS K BaHTaX BiJ OJHOTO BIANpPaBHUKA OIHOMY
OJlep’KyBady 3a OKPEMOI TPaH3UTHOK JIeKJIapali€r, 3 3abe3neueHHsIM
rapaHTyBaHHSA MO TPAH3UTHUM JeKJapallisiM, mioMOyBaHHS € 00OB’A3KOBUM (Tpu
BUBAHTA)KCHHI BaHTAXIB y NPOMDKHIM MUTHHULI TPaHCIOPTHUM 3aci0 3HOB
IOMOYETHCS, TIPO 110 MUTHHIICIO POOJIATHCS BIIMITKH Y TMAlEpOBOMY MPUMIPHUKY
JieKJapartii).

BucHoBxu

TakuMm yuHOM, OyIb-SKE€ MIANPUEMCTBO MOKE MPETEHIYyBaTH HAa OTPUMAHHS
TPAH3UTHOT'O CIIPOLIEHHS, 1€ OCHOBHI LIIbOB1 TPYIIN:

- 3arajbHa TapaHTis: OpOKepH, MEePEBI3HUKY;

- aBTOpU30BaHUI  (3arajbHa TapaHTid 1 BHUKOPUCTAHHA  IUIOMO
CHELIAJIBHOrO THIY) BaHTAXKOOAEPXKYBad — IMIOPTEPH, IO MAalOTh CKJIAJCHKI
MIPUMIILICHHS;

- aBTOPU30BaHUI BaHTAXKOBIANPABHUK— IMIOPTEPH, IO MAIOTh CKJIAJICHKI
MPUMIIICHHS, TPU I[bOMY CTBOPEHHS 30HM MHUTHOTO KOHTPOJIIO Ha O0’€KTI He
BHMAaraeThesl.

Takum 4YMHOM, pOJb TPAHCIOPTHUX 3acO0IB  MHpPHU  MYJITUMOJAIBHUX
MEPEBE3CHHIX MACOBHX BAHTAXIB BaXJIMBA, a JUIsl YKpaiHU 3apa3 posib HA3eMHHX
BUJIIB TPAHCIIOPTY, 30KpeMa aBTOMOOLIbHOro. OOrpyHTOBaHO POJib aBTOMOOUIBHOIO
TPAHCIIOPTY TMpPH MYJIbTUMOAAQIbHUX TEPEBE3CHHSAX MAaCOBUX BaHTaXIB TNpuU
MIKHAPOJHUX TEPEBE3CHB I Y KpaiHHU.

Cnuncox BUKOPUCTAHUX JIZKepeJl
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YK 656.07
MOBYJIOBA CTPYKTYPHUX MO/JIEJIEN ITPOILIECY TOCTABKHA
BUJAKOIICYBHUX BAHTAKIB HA MAPIIPYTAX YKPATHA —
IMOJIBIIIA
IMaBaenko O.B. k.T.H., nou., [Ipuxoasko A.FQ. marictp
XapKiBChbKHI HalllOHAJbHUN aBTOMOOLIbHO-10POKHINA YHIBEPCUTET

Abstract

The process of delivery of perishable freights on international routes is
considered. A feature of their organization is taking into account the specifics of
storage, accumulation, use of vehicles, as well as effective interaction of supply
logistics participants. It is proposed to consider the process of delivery of perishable
freights on the routes Ukraine - Poland according to three variants of the
organization. One option in the form of a structural model is presented as an example.
Keywords: structural model, perishable freight, route

Beryn

[MutanHs opranizalii eKCIOPTY BaHTaXIB MIBUAKONCYBHOTO Uiy B [lombiry 3
VYKpaiHu JTUIIAaeThCsl OHUM 3 HAMAKTYaJIbHIIINUX, OCKIIBKH TOBApPHHUM MOTIK BKJIIOYAE
JOCTaTHbO IIMPOKUH CIHEKTp 1 XapyoBUX NPOAYKTIB, 1 TOBapiB 3 OCOOJIMBUMU
IIEBHUMH YMOBaMH JOCTaBKH Ta 30epiranas. ToMy € HeOOX1IHICTh JOCTIIUTH IUISIXH
MIIBUIIEHHS €(PEeKTUBHOCTI JOCTaBKM IIBHAKONCYBHUX BaHTaxiB (IIIIB) s
MOKPAIIEHHS SKOCTI BUKOHAHHS 3aMOBJICHb KIIIE€HTIB, SIKI KOPUCTYETHCS MOCIyTaMu
CIeIiali30BaHUX TPAHCIIOPTHUX KOMIAHINA IS TIEPEBE3EHHS JaHUX BHU/IIB BAaHTAXIB.
B nanomy pocnimkenHi Oynemo OyayBaTh CTPYKTYPHI MOJENI MPOLIECY JOCTABKU
[IITB nyst BU3HAYEHHS MOCIIIOBHOCTI BUKOHAHHS OTepallii Ha MapiipyTax Ykpaina
— [lonpma.

AHaJIi3 monepeaHix J0C/iIKeHb

AHai3 TOTOYHOTO CTaHy TEOPETHUYHHUX JIOCHIKEHb MMOKa3aB, IO ICHYE DS
MIIXO/IB MO0 YJOCKOHAJIEHHSI TEXHOJOTi MPOIEeCy TOCTaBKU PI3HUX BaHTaXIB, B
ToMy 4Hcli, mBUAKoncyBHUX BaHTaxiB (IIII1B) y MixkHaponHOMYy CHOJy4YeHHI, SIKi
J03BOJIAIOTH MOOYAyBaTH €(PEKTUBHI CUCTEMH JIAHIIIOTIB MOCTaYaHb 3 ypaxyBaHHSIM
pu3ukiB [1, 2], MOKIMBHUX BiIMOB Ta MIHIMI3YIOUH BUTPATH BCiX BHIIB pecypciB [3,
4]. Po3poOKM YKpalHCBKMX Ta 3aKOPJOHHHX BYCHHMX I[OKa3aliH, IO J100pe
PO3BUHEHHM TPAHCIOPTHUN PHUHOK PI3HUX BUAIB MOCIYyr 3 MpodeciiHuMu
oreparopamMu Ta SKICHOK iH(pacTpykTypoto [5, 6], 103BOJMTE ePEKTHBHO
BIIPOBAXKyBaTH TexHoiyorito goctaBku LIIIB y MiKHApOJHOMY CHONYYEHHI Ha
MEBHUX MapPIIPyTax sl SMEHIIICHHS] BUTPAT YYaCHUKIB JIAHIIOTA TTOCTAYaHb.

Merta Ta 3aBAaHHA

B pocaimxeHHi mocTaBieHa MeTa: po3pOOUTH CTPYKTYPHY MOJAENIb MPOLECY
JIOCTaBKM IIBUJKOICYBHUX BaHTaXIB Ha Mapuipyrax Ykpaina — €ppona s
MOIAIBIIOr0 (DOPMYBaHHS MAaTEMAaTHYHOI MOJENI TPOIECy, IO BHBYAETHCH. JIJis
JIOCATHEHHS METH HEOOXiHO omucaTu TpaHcmopTHU# mporec moctaBku HIIIB, Ta
chopmMyBaTH abTEPHATUBHI CTPYKTYPHI MOJIEII MPOIIECY JOCTaBKH.
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Pe3ybTaTu BUpPilIeHHS] OCHOBHUX 3aB/aHb

OcobnuBa yBara mpu npoctasmi [III1B wa minnmpuemcTBax, siki 3aliMarOThCs
HaJlaHHAM TOCAYyr B cdepl "XomoaHOoi" JOTICTHKH, MPHUAUIIETHCS 30€piraHHI0 Ta
€(pEeKTUBHOMY BUKOPUCTAaHHIO TEPMIHAJIBHUX CHCTEM. TakoX TMpu MOOYyI0BI
paIlioHAJIbHOI CHCTEM1 JIOCTaBKM HEOOXI1JHO BPaXOBYBATH TEXHIUHI MOXKIIMBOCTI TIO
30epiraHHIO0  BIANPABHUKIB Ta OJEpPXKYyBadiB JIaHOIO BHUAY BaHTAXy, BHJIHU
TpaHCTIOPTHUX 3aco0iB (pedprxepaTopu abo 130TepMidHI Ky30BH), OCOOIHBOCTI
JOKYMEHTAJILHOT'O CYIPOBOAY T4 MUTHOTO OOPMIICHHS.

[TporonyeTbest pO3rIsIHYTH TPU AIbTEPHATHUBHI BaplaHTH OpraHi3alii J1O0CTaBKU
[IITB Ta moOyxyBatu cTpyKTypHi Moneni. B sikocTi mpukiazi, B JaHOMY Martepiaii
po3ryiiHEMO oJuH BapiaHT. Ilepmmii BapianT noctaBku LIIB, cTpykTypHy Mozenb
AKO1 MOXKHA PO3TISHYTH Ha puc.l — "Monens 1", 701ITBHO BUKOPUCTOBYBATH TIPH
JIOCTaBIll HEBEIMKUX TApTid BIANPABICHHS IIBUIKOIICYBHUX BaHTaXIB BiJ
BU3HAYEHOI KUIBKOCTI BIANPABHUKIB HA 3HAYH1 B1ICTaHI NIEPEBE3CHHS, 3a JOIIOMOI'OI0
0araTOTOHHa)KHOTO aBTOMOOLIIA.

FopurvEaras mapril ignpaees [T Ta HazanTasems
AETOMOOLTIE MaTol EaRTAEHOCT] ¥ EANTAKOELINPAaERRES H-THIV

i

[Nepepezemnn [ 53 asToMo0lmex MATOL EAHTAEHOCTL OO

CEMATY YEDVIHSHHA

l

Pozeamrasenss [IITTH

l

FopuvEaRHT VEpYIEeH0] mapTil Ta zapapTaxenrd [[II16 xa

AETOMOOLTE ESTHEC] EAHTAEHOCTL

|

| hipTre odoprmemss [TITE |

!

| Ilepesazerns [IIIIE 10 METHOTC DSpexoIy |

!

| Hpmomm MHTHODD EOHTDOIRD |

!

| TMepezszenns [IIIE no Teperopii [lomsm: g0 cxmagy poznoginesss |

I

| Poznoginessms z0ipmoro [III1E ma maptii ars poseesensns |

|

| Ilepezazerns maprizz [IIT1E oo ogepayEaTa T2 poSEaHTAESHES |

Pucynok 1 CtpykrypHa moneuan nocrapku HITIB — "Mopean1™

[e#t BapianT mepenbOayae 30UIBIICHHS MApPTii BAaHTaXY Ha CKIIAJI-TEpMiHATI, a
nam BiOyBAa€ThCS TPAHCIOPTYBAHHA JO TEBHOTO OJIEP)KYBauiB 3a JOIMOMOTIOIO
CTaHJAAPTHUX pedprxepaTopHUX aBTOMOOUIEH. 3a [JaHMM BaplaHTOM MOJEII
30UTBIITY€EThCS KUTBKICTh HABAaHTXXKYBAJIBHUX Ta PO3BAHTAXYBAIBHHUX OMNeEpariii Ta
yac ouikyBaHHs npu HakonuueHHi LIIIB na cknaai. Ykpynnenus mnaptii IIIIB
BIJIMBA€ HA 3MEHILIEHHS BUTPAT HA NEPEBE3CHHSI, 3MEHIIEHHIO BIJIOBIIHOI KUJIBKOCTI
aBTOMOOUTIB Majoi BaHTaXHOCTI. [Ipyu BNpOBaJKEHHI TaKOTrO BapiaHTy JOCTaBKH,
KpIM BiJICTaHI Ta 00’€My IMEpEBE3EHHS, MOTPIOHO TAKOX BpPaxOBYBAaTH IHTEPBAIH
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HAJIXOJKEHHSI 3asBOK Ha JiocTaBKy manux oocsris IIIIB, a Takox yac roTOBHOCTI
naptii LLITTB 1o HaBaHTa)XeHHS.
BucHoBKH

Posrnsanyro mporec pgocraBku IIIB  Ha MibKHapomHUX MaplipyTax.
OcoOnuBicTIO iX opranizaiii € BpaxyBaHHs crienudiky 30epiranHs, HaKOMUYEHHS,
BUKOPUCTAaHHS TPAHCIOPTHHUX 3aC001B, a TaKOX €(PEKTUBHOI B3a€EMOJIIi YYaCHHKIB
JIOTICTUKYM TIOCTaYaHHA. 3alporoHOBAaHO po3risgatu mporec aoctaBku IIIIB nHa
Mmapiipyrax Ykpaina — [lombina 3a TppoMa BapiaHTamu opranizaiii. [IpeacraBienuid,
y SIKOCT1 MPUKIIAY, OJIMH BaplaHT y BUIJISIAL CTPYKTYpHOI Mozeni. B sikiil BpaxoBaHO
MO>KJIMBICTh BUKOPUCTAHHS CKJIQAIB Il YKpymHEeHHs napTii Bianpasinenus ITIB 3
METOI0 3MEHILIEHHS BapTOCTI IEPEBE3CHHSI.
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YIK: 004.42, 629.3
BUKOPUCTAHHS SERVERLESS TEXHOJIOI'TI ITPH PO3POBIII
MOBIJIBHOI'O JOAOATKY OJA TPAHCIIOPTHOI'O CEPBICY
I'OTEJIBHO-TYPUCTUYHOI'O BIBHECY
AmnicimoB B.B., K.T.H., 100eHT
VYKpaiHCbKUH JepKaBHUM XIMIKO-T€XHOJOTTUHUNA YHIBEPCUTET

Abstract

The possibility of software products development for medium-sized businesses
from the economic point of view is analyzed. As an example, the task of developing a
mobile application for a company, which works in the area of the hotel and tourism
business is taken. The application resolves the logistics and transport tasks for this
company. The estimation of the software product development was done for two
cases: for average developers team as well as for single developer, which builds
Serverless-based architecture of system.

Keywords: Serverless, mobile development, application, Firebase.
Beryn

I3 camoro cBOro BMHUKHEHHS KOMIT' IOTE€pHA TEXHIKa rpajia CyTTEBY POJIb y
0i3neci. Ha mepmmx eramax TIIbKM HAaWOUIBINT KOMIIAHII MOTJIA JO3BOJHUTH COO1
BUKOPUCTAHHS 1HQOpMAIIIHHUX TexHoJorid. Sk mpukian, MoxkHa HaBectH 1620
Drafting System (IBM) Ta iHmn pimeHHEs TOro d9acy B 00JIaCTi CHUCTEM
aBTOMAaTH30BaHOI'O MPOEKTYBAHHS.

3 dYacoM posnoyaiach TEHACHIS [0 3ACUIEBICHHs pilleHb Ha 0asi
1HGOpMAITITHUX TEXHOJIOT1H, TPUIOMY II€ CTOCYBAJIOCH SIK anapaTHOi YaCTUHH, TaK 1
MPOrpaMHOi YaCTHMHHU. 3 TMOYAaTKOM €pH HaIiBIPOBIJHUKIB PO3MOYAIIOCH MAacOBE
BUKOPUCTAaHHS KOMII FOTEPHOI TEXHIKM MEPECIYHUMHU TpoMajsiHaMu, NpUHAUMHI Y
PO3BHHEHHUX KpaiHaX.

HuHi MoOXHa crmocTtepiraTd MacOoB€ BHKOPUCTAHHS UU(PPOBHX NPUIIALIIB,
ra/DKETIB Ta 1H. HAcaMmIlepel dYepe3 3JICIIEBICHHS amnapaTHOi YacTHHU JTaHHUX
OPUCTPOIB. AJie BapTICTh PO3POOKH MPOTPAMHOI0 3a0€3MeUeHHSs, X04a 1 3HUKYETHCA,
OJIHAK 3HAYHO MOBUIBHIIIE, 1 3apa3 YacTO HE BIJIOBIJIA€ MOXKIUBOCTSIM CEPEIHBOIO
Oi3HeCy.

Merta Ta 3aBJaHHSA

B sxocti mpuximamy Bi3bMEeMO HAcTymHy 3amady. HeoOximHO po3podouTu
MOOUIbHUN JOJATOK JUIsl KJIIEHTIB TYpUCTHUYHOI KOMITaHii, sIKWi OW IMOKa3yBaB Ha
KapTl MICHE3HAXOMKEHHsSI aBTOOyCy, IO PO3BO3UTH TypUCTiB. Ha OCHOBI LbOro
TEXHIYHE 3aBJaHHS y3araJlbHEHO MOE BUTJISIATH TaK:

1) Ha cepBepi 30epiraroThCs MOTOYHI KOOPAMHATH aBTOOYCA;

2) Typuct Moxe 3aiiTH y JOJAaTOK 1 Ha KapTi MOJUBUTHCH Ha aKTyajbHE

MICIIe3HaX O)KEHHS aBTO0YyCa,;

3) Bomiii aBTOOyca MOXe 3aliTH B JOJATOK Ta IepeJaBaTH ITOTOYHI
KOOpJIMHATU aBTOOyca Ha cepBep, MO0 TYpUCTU MOTJIM I3HATUCH HOTO
aKTyaJlbHE MICII€3HaXO/[P)KeHHsI Ha KapTi MOOUTLHOTO J0JIaTKY;

4) NonaTkoBi QyHKINI IPOrpaMu: MOXKIIMBICTh 3apEECTPYBATHCH K BOMAIN a00
K TYypUCT, TMOAUBUTUCH pO3Kiaa aBToOyca, IiI3HATHCh OUIbIIE TIPO
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KOMITaHIIO TOIIIO.
Pe3yqbTaTu BUpillleHHS] OCHOBHMX 3aBaHb

[3 3aBmaHHsA BUIHO, IO CEPBEpPHA YACTHMHA JIOAATKY € 3HAYHO MEHIIOI0, HIXK
MOOUTbHA yacTuHA. DaKTUYHO, CEpBEpPHA YACTUHA 3BOAMTHCS 10 POOOTH 13 0a30r0
naHux. TUM He MeHI, A9 BUKOHAHHS L€l YaCTHHU HEOOXITHUHM BIAMOBIIHUI
backend-po3poOHuk, a s MOOLIBHOT YacTMHM — MOOUIBHUH PO3POOHUK,
BIZIMOBITHO. KO HAOMMIKEHO B3STH TPUBAIICTh MPOEKTY 2 THKHI Ta CEPEIHIO
3apruiatHio po3poOHuKa $2500 Ha Micsib, TO BUXOAWTH, IO BUTPATH Ha JBOX
NpOrpamicTiB AJis HOro mpoekty OyayTh craHoBUTH $2500.

OCKIIbKH CepBepHA YacTUHA MPOrpamMH € THUIOBOIO, HE CKIIAJHOI (3BOJIUTHCS
10 poOoTu 3 0a30l0 JaHUX), TO BHUKOPUCTaHHS OKPEMOro Mporpamicra
MIPEICTABISIETHCS] HENTOIUTHHUM.

PimeHHsM y 1[bOMYy BHIIQJKy MOXe OyTH BHUKOpUCTaHHs Serverless
apxitrektypu cucremu [1], manpuknan, Firebase [2] a6o AWS (Amazon Web
Services) (puc. 1). Y 1poMy BHIAAKy MOOITEHOMY PO3POOHHKY TOBEACTHCS 3POOUTH
Ty HEBEJIUKY YacTHHY POOOTH, IO CTOCYETbCS OEKEHAY, IO 30UIBIIMTH Yac HOro
po6otu Ha 20-30%. Ilpu 1poMy Bimmamae HEOOXITHICTH KOMYHIKAIli MIX JBOMA
OKpEeMHMH CIIeliajicTaMH, HEOOXigHICTh HaiiMy Ta MeHemkMmenTy backend-
po3poOHuKa. TakuM 4MHOM, BapTICTh MPOEKTY 3HMXKYeTbcs Ha 30-40%, cTaHOBUTH
mentie $1500, 1m0 xoua i 3aIMIIaeThcs 3HAYHUMH BUTPATaMH, aji¢ Il BATPATH 3HAYHO
OUTBIIT MIANOMHI JJIsI CEPETHHOTO O13HECY.

MobimsHuit MobinbHuii
JIOJATOK JIOJIATOK

Basa .
Qoo ) XoeTiHr
baza mannx JaHnX

PucyHok 1 ApxiTekTypH cUCTeMH VISl Pi3HUX peasi3aliii: a — KJIACMYHA KJIIEHT-
cepBepHa apxiTtekTypa; 6 — Serverless apxirekTypa

Cunin 3a3Ha4MTH, M0 SErverless mae HU3KY HEIOJIKIB, SKi MPOSBISIFOTHCS MPH
MaclmTabyBaHHI CUCTEMH, aje€ OCKUIbKU B JAHOMY BMIIaJIKy MOBa Hie Mpo cepeaHin
613Hec, TO MpoOIeMu MacITaOyBaHHS HE € aKTyaTbHUMHU.

BucHoBku

TakuM 9YMHOM, PO3YMHMH MIAX1J 10 apXITEKTYpPH MPOrpaMHOro 3a0e3nedeHHs
JI03BOJIIE BUKOPUCTOBYBATH Cy4YaCHI TEXHOJOTii B3araji HE TUIbKM y KOMIaHIsAX-
riraHrax, a i y BeJIMKiil KUIbKOCTI OLIbII APIOHUX KOMIMAaH1H, 10 JO3BOJISE HE IPOCTO
OTPUMYBATH €KOHOMIIO, a 1 CIIPUSIE TX PO3BUTKY.

CnMcoKk BUKOPUCTAHUX JIKepeJI

1. URL: https://en.wikipedia.org/wiki/Serverless_computing. (raTa 3BepHEHHS:
17.11.2022).

2. URL: https://uk.wikipedia.org/wiki/Firebase (nata 3Beprenns: 17.11.2022).
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YK 621.793
BUKOPUCTAHHA METOAY CAMOIIOIINPIOBAHOI'O
BUCOKOTEMIIEPATYPHOI'O CUHTE3Y JJisd PO3POBKU
BATATOKOMIIOHEHTHUX KOMIIO3HUIIMHAX MATEPIAJIIB
Jly3zan C.O., A.T.H., ipo¢., CutHukos IL.A., acmipant
HauionanbHuil TeXHIYHUN YHIBEPCUTET ' XapKIBCbKUI MOMITEXHIYHUI 1THCTUTYT"

Abstract
The authors present their own scientific results of development of a composite
material obtained using self-propagating high-temperature synthesis and preliminary
mechanical activation of initial reagents containing Al,O3; and SiO, oxides as wear-
resistant dispersed phases.
Keywords: self-propagating high-temperature synthesis, composite material,
technology, wear resistance, resource.
Beryn
Po3poOka HOBHX MaTepiayliB € OJAHUM 3 NPIOPUTETHUX HAIPSMIB PO3BUTKY
HAyKOBO-TeXHIYHOTO Tiporpecy. Kommosumiitai marepianu (KM) — 1ie rerepodashi
Marepiai, Kl CKIaJatoThcs 3 pi3HUX (a3 (KOMIIOHEHTIB) 3 MEXKEI0 PO3IMOALTY Mixk
HUMHM Ta MPU3HAYCHI JIJI1 BUKOHAHHS 3aJlanuX crerianbHux GyHkiiid. KM Braerbcs
MOETHYBAaTH B COO1 BJIACTUBOCTI KOXKHOT'O BHUXIJTHOT'O KOMIIOHEHTY, OCKUIBKH HOTO
BJIACTUBOCTI (DOPMYIOTHCS 32 PaXyHOK JIOJIaBaHHS KOMIIOHEHTIB (aAUTUBHICTH), a00
ix crimpHOTO MOcuiIeHHs (cuHeprizM). OcHoBoro KM € matpuiist 3 BBeIeHUMU 110 Hed
BKJIFOYCHHSMH (BMICT OCTaHHIX, SK MpaBWiIo, Ckiamae Big 5 mo 60 %) [1].
B 3anexunocTi Big marepiany marpuimi KM mMoxyTe OyTH KepaMiyHI, METalidyHi Ta
nosiMepHi. Otpumannast KM 311HCHIOETHCS 3 BUKOPUCTAHHAM METOJIIB MOPOIITKOBOI
METalyprii, CyTh SIKUX TMOJArae B TMPECYBaHHI BUXIJHUX KOMIIOHEHTIB Ta IiX
MOJANbIIOMY CITIKaHHI.
AHaJi3 nonepeaHix A0CIi1KeHb
B ocranHi pokM Topsn 3 TPAOUMIHHUMH ~ METOJAAMH  OTPUMAaHHS
KOMITO3UIIIMHUX MaTepialiiB MHUPOKOTO PO3IMOBCIOKEHHSI HA0YB CaMOIIOIIMPIOBAHUN
Brucokotemmepatrypauii cunre3 (CBC-mpouec) — onuH 3 MEPCIEKTUBHUX METO/IIB
oJIep>KaHHs TTOPOIIKOBUX Ta KOMIO3uIiiHNX MarepianiB. CBC-mporiec 3acHOBaHO Ha
1HIIIFOBaHH1 €K30TEPMIYHUX PeaKIlii, 3JaTHUX CaMOCTIHHO T€HEpYBaTH TEIUIOTY JJIs
NOLIUPEHHA (POHTY TOPIHHS Ta (PI3UKO-XIMIYHUX HEPETBOPEHb, YTBOPIOIOYM HpU
bOMY IIPOJIYKTH CUHTE3Y.
3aranbHy cxemy CBC-mpoiiecy MokHa npecTaBuTu Bupazom (1):
XN +ZV@A)+...n()—Z(k)+Q, 1)
ne X(1) — peareHT y TBEpJOMY CTaHi;
VY (1) — peareHT y TBepaOMY, pIAKOMY a00 ra3ornofioOHOMY CTaHi;
Z (K) — mpoayKTH CHHTE3Y;
Q — TenIOyTBOPEHHS pEaKIIii.
Meta Ta 3aBAaHHSA
Po3pobutn kommo3umitHui Marepian, oTpuMmaHui 3 Bukopuctanusim CBC-
MpOIIeCy, MPU3HAUYCHUHN 711 3MIIIHEHHSI TTOBEPXOHb JI€Tajei MaIluH 3a JI0MOMOTO0
JyTOBOT'O HATUIABJICHHS.
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Pe3yjibTaTH BUpillIeHHS] OCHOBHUX 3aB/aHb

ABtopamu pobotu po3podieHo CBC-MexaHOKOMIIO3UTH 31 CTPYKTYPOIO THITY
"3MilHIOI0YA (ha3a — MaTpHIl', MPU3HAYEHH] JJIs TIOBEPXHEBOI'0 3MIIHCHHS JleTalel
MallnH, a TaKOXX poOOYMX OPraHiB rPYHTOOOPOOIIOBAILHOI TEXHIKH 3a JOIMOMOI OO
JyrOBOTO HaruiaBieHHs. KoMmosuiiitHuii maTepiall po3poOJiIOBaBCS y JIBa €TallH.
Ha nepmiomy eram s gopmyBaHHS 3MilHIOOUOI (da3u Oyiau oOpaHi MOPOIIOK
tutany Ti, Byrnenb C, a Takok okcuau kpemHito SiO; ta amominito Al,Os, sxi
JI0JlaHl B IIMXTY Yy BHUIVISIAI BOTHETPUBKOI MeJeHOi TVIMHM. JJig TiJCHIICHHS
TEPMIYHOr0 e(eKTy peakiii B MHUXTy Oyno JoAaHO aloMiHid Al y BUrIsAl MyapH,
okcup 3aiiza Fe,O3 Ta repmopearytrounii mopomok [1T-HA-01.

[lepeminryBaHHs Ta MEXaHIYHY AaKTUBALIO BUXIAHOI CyMilIl 31HCHIOBAIH
npotsirom 15 xB., pu 130 06/xB. y kynpoBomy mirHi KM-1, ipu cmiBBiHOIIICHHI
1 1o 40 mMac. mOpOIIKY J0 CTAJIEBUX KYJb AlaMeTpoM 6 MM. 3 OTpMMaHO1 MOPOIIKOBOI
cyMim OyJa0 CHPEecOBaHO UWIIHAPUYHMUNA 3pa30K, MICHS YOro, LIISAXOM MIJBOAY
PO3KAPEHOI HIXPOMOBOI cripaiti, iHimiioBaHo CBC-peaxkirito.

Ha npyromy erami OTpuMaHWil CHHTE30BAaHMM CHIK (MaTepiaa 3MII[HIOKYO1
¢da3u) mnoapiOHIOBAIM 1O TOPOIIKOBOTO CTaHy, MICIS YOro 3MIIIyBalud ¥y
cuiBBigHomeHHl Big 10 mo 30 % 3 MarepiasioM MaTpuill, B SKOCTI $KOI
BUKOpUCTOBYBaM caMmogmiocyrorounii cruiaB III-10H-01. 3 meroro oTpumMaHHA
nactonoioHoro matepiany 10 KM nonaBanu pifke HaTpieBE CKIIO.

JlyroBe HaruiaBjieHHsI 3/1MCHIOBAJIM Ha 3pa3ok 31 craimi 45 3a OJuH MOpOoXif.
HamnaBneHHsT BUKOHYBaJIM 3a JOMOMOTOI0 HEIUTABKOTO TpadiTOBOTO €IEKTPOIY
niameTrpom 6,5 mm, ipu | 5, = 110 A Ha npsiMiil TOJISIPHOCTI.

3a pesyapTaTaMd JOCHIDKEHb BCTAHOBJICHO, IO CTPYKTypa OTPHUMAHOTO
MOKPUTTSI Ma€ TE€TEPOTCHHUM XapaKTep Ta CKIAJAEThCA 3 IUIACTUYHOI HIKENIeBOi
MaTpuii 3 apioHogucnepcHumu BkimoueHHsMu TIC, SiO,, Al,Os, mo 3ymMoBiroe
MiBUIIEHHS #Woro (i3MKO-MEXaHIYHHX BJIACTHBOCTEH. BumpoOyBaHHsIMU Ha
aOpa3uBHE 3HOIIYBAaHHS B YMOBaxX TEPTSA NPH 3aKPIIUICHUX aOpa3sWBHUX YaCTHHKAX
(TOCT 17367-71) BCTAaHOBIIEHO, IO 3HOCOCTIMKICTh HAIUIABICHOrO MOKPUTTI KM
{10 % (Ti-C-SiO,—Al,03—Fe,O5—AI-TIT-HA-01) + 90% (I1'-10H-01)} y 1,8 pa3u €
BUIIOIO TTOPIBHSHO 3 MOKPUTTSIM 13 camodtocoBanuM ciiasom I11-10H-01.

BucHoBku

Ha ocHOBI mpoBeneHMX JIOCHIKEHb MIATBEP/KEHO IEPCIEKTUBHICTh
BUKOpHUCTaHHS po3pobiaeHoro CBC-MeXaHOKOMITO3UTY 31 CTPYKTYPOIO ''3MIITHIOOYA
daza — Marpuns” A MIJBUINEHHS pecypey JeTalied MallvH Ta poOOYHMX OpraHiB
3emMJIe00pOOIIIOBATIEHOT TEXHIKH.

Cnncok BUKOPUCTAHUX JIKepeJI

1. JIyzan C.O., CutnukoB II.A. 3HOCOCTIVKI KOMMO3UIIMHI MaTepiaaud JJis
HarutaBieHHs. CydacHi poOIeMu 3eMiIepoOChKOi MEXAHIKU: 301pHUK T€3 JOMOBIACH
XXIII Mixnapognoi HaykoBoi KoHpepeniii (16—18 xoBtHs 2022 p.). Kuis—
Kuromup, 2022. C. 44-45.
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YK 656.07
®OPMYBAHHS KPUTEPIIO BUBHAUEHHSA PALIIOHAJIBHOI
TEXHO.JIOI'Il JOCTABKHY 3EPHOBHUX BAHTAKIB Y KOHTEMHEPAX
HA MAPHIPYTAX YKPAIHA - €EBPOIIA
IHaBaenko O.B. k.T.H., 1ou., bypmenko B.C. marictp
XapKiBChbKUM HAITIOHATBHUN aBTOMOOLTBHO-IOPOKHIM YHIBEPCUTET
My3uiaboB /1.0. K.T.H., 1011.
Jep>xaBHUM 010TEXHOJIOTIYHUNA YHIBEPCUTET

Abstract

A structural model of the process of grain cargo delivery in containers was
built, which takes into account the specifics of operations performed by each
participant in the considered process. A criterion for determining the rational
technology for the delivery of grain cargoes in containers on Ukraine-Europe routes
IS proposed.
Keywords: criterion, technology, delivery of grain cargoes, container

Beryn

[Ipouiec pocTtaBKM pI3HUX BHUIIB 3€PHOBUX BaHTAXIB B  HANPSIMKY
€BpOINEUCHKOTO COI03Yy € CKJIaJHOK TEXHOJOTI€, 1€ HEeOOXIIHO pPO3BUBATH
BIJIMOB1IHI MYJIbTUMOAQIBHI KJIACTEPH, B SKMX MOXYThb OyTH 00’€lHaH1 BUPOOHUYI,
TepMiHAIbHI Ta IMEpPEeBaHTAXYyBaJIbHI MNOTYXHOCTI. HalOunplml pamioHaJIbHUM Ta
HAJIHUM, a TaKOX TPU [BOMY JOCTATHRO BapTICHUM, B TEMEPINIHIN CcHUTYyalii, €
cnoci® OCTaBKH IMX BaHTaXIB y KoHTeWHepaX. Lle 103BOMUTh CHPOCTUTH MpOlec
MEPETUHY JEP>KaBHOTO KOPJIOHY IS 3aJII3HUYHUX MTEPEBE3CHb, CaMe MPU 0OMEKESHIX
o0’emax 3asBOK BIJ 3aKOPJOHHUX 3aMOBHUKIB, aje MpPHU JIOCTaTHIA BiICTaHI —
HaIpUKIaa, TPy BUKOHAHHI JOCTaBKH A0 MOpTiB bantilickkoro Mops. st Toro uio0
cuctemMa (pyHKI[IOHYBaJIa 3 HAWMEHIIIIMUA BUTpPAaTaMHU TPAHCIIOPTHUX pecypciB. Tomy
HEe0oOX1THO chopMyBaTH KpUTEPi BU3HAUECHHS pPalliOHAIBLHOI TEXHOJIOT1I JIOCTAaBKU
3epHOBHUX BaHTaXIB y KOHTEHEepax Ha Mapuipyrax Ykpaina — €Bpona.

AHaJi3 nonepeaHix A0C/IiIKeHb

Bucoka #KICTh JOCTaBKM 3€pHOBUX BaHTaXIB 3HAYHO 3aJIeKaTh Bij
partioHai3aIii mporeciB KOOpAWHaIlli B3aEMOIii BUJIB TPAHCTIOPTY, ONMTUMAJIBLHOTO
PO3MOALTY MK HUMH OOCSTIB IEpEeBE3CHb, CBOEYACHOTO (DOPMYBaHHS HEOOXITHUX
yrnpaBIiHCHKUX pimieHsb [1, 2]. besnocepennpo mpoiiec 10CTaBKU 36pHOBUX BaHTAXKIB
y MDKHapOJHOMY CIONy4eHHI (0cOOMMBO B HampsiMOK €BpOIK) € CKIAAHUM
TEXHOJIOTTYHUM IPOLIECOM, a YIPABIIIHHSA HUM XapaKTePU3YEThCS (PaKTOM JOCTATHHOI
KUTBKOCTI aJbTEPHATHB HA PI3HUX eTamax NpuiHATTS pimeHs [3, 4]. IloOymosa
e(peKTUBHOI JIOTICTUKK TIIOCTaYaHHS BaHTaXIB y MDKHApOAHOMY CIIOJIY4€HHI
noTpedye AKICHOI OLIHKK BiAMOBIIHUM MOKAa3HUKOM, SIK MOKa3y€e JOCBIJl BUCHHUX
HEOOX1THO BpaxOBYBaTH BUTPATH PECypCiB, BIUIMB Yacy, MMOBIPHICTh BIJIMOB Ta
HasIBHICTH PHU3HKIB [5, 6, 7].

Meta Ta 3aBAaHHSA

Mertoro maHoi poOOTH € BCTAHOBJICHHSI KPUTEPito, SIKUM O BpaxyBaB 3MIHM Ha
PUHKY BapTOCTI TOBapiB Ta IHTEPECHU BCIX YYACHHUKIB MPOLIECY JOCTABKH 3€PHOBUX
BaHTaXIB y KOHTEIHEpax Ha mapiipyrax YKpaina — €Bpomna. JlJis JOCSTHEHHS METH
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BU3HAYEHHI 3ajayi: moOyAoBa CTPYKTYPHOI MOJIEdl MpPOLECY JOCTABKH 3E€PHOBHUX
BAaHTQXIB y KOHTEWHEpaxX; BU3HAYUTH KPHUTEPIHA, 3a JIOMOMOIOK SKOTO MOXKHA
BUOpATH palliOHAJIbHY TEXHOJOTII0 TOCTABKU 3€pPHOBUX BaHTAXIB y KOHTEHHepax Ha
Mapupyrax Ykpaina — €Bpora.
Pe3ybTaTu BUpilIeHHS] OCHOBHUX 3aB/1aHb

TexHoMOTiI0 AOCTaBKM 3€PHOBHX BAHTAXIB MOXKHA TPEJCTABUTH CXEMaMH 3a
y4acTI0 aBTOMOOUIBHOTO, 3aJi3HMYHOTO TPAHCIOPTIB Ta BIATOBIIHUX 3€PHOBUX
€JIeBaTOPIB, a TAaKOX CHEI[aIbHUX TEXHIYHUX 3aCOOBIB JUIsi HABAaHTAXKEHHS
KOHTelHepy. PosrisiHemo, B $KOCTI MPUKIALy, CTPYKTYpHY MOJENb MPOILECY
JOCTaBKM 3€PHOBOIO BAaHTaXy Yy KOHTEWHEpl, SKUH IOYMHAETHCA 3 MOMEHTY
PO3BAaHTAXXEHHSI aBTOMOOLISA-36pHOBO3a Ha BIJANOBITHOMY €J€BaTOpi, Aajll HapTis
BaHTaXy 30epiraeTrbcsi JO MOMEHTY IO/adl MEBHOTO BUIY KOHTEHHEPY N0 30HU
3aBaHTAKCHHS, KOHTEHHEp HaBaHTaxyeThcs (puc.l). Jlam koHTeliHep 30epiraeTbes
BU3HAUYECHHMI IEpioJl 4Yac Ha €JIeBaToOpi, NOTIM HABAHTAXYEThCA Ha IJIAT(HOPMY
3aJII3HUIN 1 JjaJii BaroH BIAMPAaBISETHCS JO COPTYBaJIbHOI CTaHIli, e (hOpMyeThCs
MOTSIT, SIKWWA MEepeMIIYEThCS 10 CTaHLli Ha KopAoHi. Ha miif cTaHuii 3a1iCHIOEThCS
MEPEBAHTAXEHHS KOHTEHHepiB Ha Iar@opmMu  eBpomeichbKkoro” TUMY Ta
opOpMIISIFOTBCST BIAMOBIAHI JOKYMeHTH. Iliciisi mOTAT BiANPABISETHCS A0 CTaHII
MPU3HAYEHHS HA TepUTOpli €BpONechKOl KpaiHu, /1€ BiIOYBAETHCS PO3BAHTAKEHHS
KOHTEHHepy Ta ioro 30epiraHHsa. 3 MaWJaHYMKy KOHTEHHEp 3aBAHTAXKYETHCS Ha
CHellaJIbHUl  aBTOMOOLIL 1 TIEPEBO3UTHCA JI0 BaHTXOOAEp)KyBada, Je W
PO3BAaHTAXKYETHCSA 3€PHOBUM BAHTAX 3 KOHTEHHEDY.

Tlopaua xoETEdEREpY D0
PospanTazesns s YA
. Bepi : S0HH HAEAHTAHEHHA,
AETOMODLIE-epHOECa 30epiraHEs EAHTAEY -
. — ' ! e ELfDVEASTRCA
Ha eneEaTOpi Ta Ha e[eEaTopl Ae B0y
" SAEAHTANEHHT
[pHEOM BAHTAEY
SEPHOEHM E3HTAHEM
[Mepeninessas !
EoHTeHHEPY 3 HasanTazennas —
: ECHTeHHEpY Ha 30eps
ESHTa#eM Ha . . epy - firepy Ha crnami
miarhopMax Jo SATISHHTHY ! .
. . {enesaTopi)
CTAHIT MepeTHAY mnaThopry
EOPAOHEY
IeperpaRTaweHHT KOHTEHHSPIE HA INepemimenad MOTATY 3
BATOHH-TLTATOPME «EBpOmERCEEOTON .| EOHTEHHEpOM Do CTAHNG
TNepeEisHAEA Ea CTAHINI Ta OpH:HATSHAR Ha
oopIITeHEA JOEYMERTIE TepHTopil CEpOTH
PospanTaseHRs
IMeperesenna KOHTedtRepY 3

KOHTeHHEpY IO Hasasrazennn

DAEPAYEAEA Ta & mraThopME Ta
) EETOMOOLTE . .
POSEAHTAHREHHA s0epiraHHA Ha CEIAT]

— SAMISHATHOL

u EoHTeHHepY Ha

Pucynok 1 CTpykTypHa Moje/ib NPoLecy J10CTABKH 3¢PHOBHX BAaHTAKIB
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BusnaueHHsi palioHanbHOI TEXHOJOTli JOCTaBKM 3E€pPHOBHX BaHTAXIB Y
KOHTEIHEepax IPONOHYETHCS IPOBOAUTH 32 KPUTEPIEM — CyMapHi BUTpAtTu (B.,,,), AKi
JI03BOJISITh BPaXyBaTH BUTPATH PECYPCIB Ta YaCy Ha BUKOHAHHS omepariii

chM = {B1, Bz, Ty Bn}: (1)
ne B4, B,, ..., B, - BUTpaTu 110 BiIMOBIIat0Th KOKHIN TEXHOJIOTTYHIN Orepaiiii,
10 PO3TIAAAETHCS, I'PH;
1 — HOMEp BIJIMOBITHOT OTIepaItii.
BucHoBKkH

[ToGynoBaHO CTPYKTYpHY MOJENb MPOLECY JOCTABKU 3€PHOBUX BAHTAXIB Yy
KOHTCHHEpax, B sKi BpaxoBaHO crenudiKy BHUKOHAHHS OIepaliil KOXHUM
YYaCHUKOM TMpPOLECY, IO PO3IISIAETHCS. 3alpONOHOBAHO KPUTEPI BU3HAYCHHS
paIliOHAIBHOT'O TEXHOJIOT1l JOCTaBKM 3E€PHOBUX BaHTaXIB y KOHTEHHepax Ha
Mapuipyrax Ykpaina — €Bpona. Jlani miaHyeTbcs CKJIACTH MaTEMaTUYHY MOJENb Ta
IIPOBECTH MOJENIOBAHHA ISl BU3BHAUEHHS PIBHA BIUIMBY TE€XHOJOTTYHUX MapaMeTpiB
Ha 3aIPOIIOHOBAHUHN KPUTEPIH.
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YK 629.113
CKIIAJAHHSA NPOT'PAMU INIEPEBEJIEHHSA ITAPKY ABTOMOBLJIIB HA
AJIbTEPHATUBHI ITAJINBA
3axapuyk B.L. 1.1.H., mpo¢., Bepxaomuyk K.A., marictpanr
Jlyubkuii HaIllOHATBHUN TEXHIYHUN YHIBEPCUTET

Abstract

In the basis of the methodology of drawing up a program for the transfer of the
car fleet to alternative motor fuels are based on the ratio of the structure of the car
fleet, the availability of a network of different types of fuels, economic and
environmental efficiency of replacing traditional motor fuels with alternative ones

Keywords: car, fuel, program, alternative, system, operation, efficiency

Beryn

3MeHmieHHsT 0oO0csATiB  BUAOOyBaHHS HapTH B CydyaCHHX YMOBax Mae
3aKOHOMIPHUN XapakTep, M0 3yMOBIIEHO CTaHOM sIK HadTOBOi1 1 HadTOmEepepoOHOT
MPOMUCIIOBOCTI, TaK 1 HaIllOHAJbHOI EKOHOMIKM B uLuIoMy. He3abe3neueHicTb
ICHYIOUOr0 aBTOTPAKTOPHOTO MapKy Kpainu piakumu HadToBumu nmanuBamu (PHII) B
CydyacHHMX YMOBax SCKpaBO MNPOSBUIOCH BecHO 2022 p. OuikyBaHMM MMiaHOM
HaI[lOHAJIbHOI €KOHOMIKM HEMHUHYy4Ye Oyzie CynpOBOKYBAaTHUCh HECTAu€l0 MaJIUBHO-
€HEpreTUYHuX pecypciB. TeHaeHIlis 301UIbIIeHHS BUKOPUCTAHHS HAPTONPOAYKTIB B
MEPCHEKTUB1 MOXKE MPU3BECTHU /10 MOTIPIICHHS €HepreTuyHol O0e3neku Kpainu. Tomy
JlaHE MUTAHHS € MPIOPUTETHUM HAIPSIMOM PO3BUTKY HAI[IOHAJILHOI EKOHOMIKH.

AHaJi3 nonepeaHix 10C/Ii1KeHb

Maiioytniii nedinur PHII Haiibnbn eheKTUBHO MOKe OyTH 3MEHIIEHHH 3a
pPaxyHOK HIMPOKOT'0 3aCTOCYBaHHS albTepHATUBHUX MOTOpHHX manuB (AMII), 1
Hacamrepes 3acTOCyBaHHs Olonu3enbHUX TanuB, npupoanoro razy (IIIN), a B
MEPCTIEKTHBI 1 BOJIHIO, 3aIIaCH SIKOTO B MPUPO/II TPAKTUIHO HeoOMexeHi [ 1]. 3naunmii
BKJIQJ Y JOCITIIPKEHHs TMEepCreKTUB BHKopucTaHHsS AMII B aBTOMOOIISX BHECITH
I'yrapeBuu 1O.®., Mareituuk B.I1., I'oBopyn A.I', Kopnau A.O., Abpamuyk @.I.,
BoiitoB B.A., ITonsko A.Il. 3okpema, mig kepiBHunrBoMm ['yrapeBnua FHO.®D. Oymo
BUKOHAHO 3HAYHUI 0OCSr MOCHIIKEHb WIIOJ0 BHUKOPUCTAHHA MPHUPOJHOrO Tasy,
010M3eNbHUX TAJINB, I00aBOK BOAHIO, CIUpTOBMiCHUX OeH3uHiB [1]. T'oBopyH A.T.
ta Kopmau A.O. gocimiyKyBaad BUKOPUCTaHHS 010/IM3eIbHUX TAauB Ta Oiloraszy [2].
[Tix xkepiBarTBOM BoiiToBa B.A. Ta [lomskosa A.Il. gociimkyBaaoch BUKOPUCTAHHS
Olomm3enbHux manuB [3]. Ane o6csrum BukopuctaHHs AMII Ha panuii dac €
HEIOCTAaTHIMHU.

Merta Ta 3aBAaHHA

Mertoro pobotu € po3poOKa MiIXOMIB JI0 CKJIAJIaHHS MPOrpamMu MepeBeICHHS
MapKy aBTOMOOUIIB Ha aJIbTEPHATUBHI NaJMBa. 3aBAaHHSAM poOOTH € BUOIp METOAY
OIIHKM TMOKA3HHUKIB aBTOMOOLIIB MPH iX PoOOTI Ha PI3HUX MajuBaxX Ta BU3HAYCHHS
NepesliKy OCHOBHUX PO3/UTIB IPOrPaMH.

Pe3yqbTaTu BUpillleHHS] OCHOBHMX 3aB/IaHb

JlocnipkeHHsT TIpoIecy eKcIuTyararfii TpaHcrmopTHux 3acobiB  (T3), ski
OpalolTh HA  aJbTEPHATUBHUX BUJAX MajluBa, 3[1ICHEHO Ha  MOAe
eKCIUTyaTamiitHol cuCcTeMH ''MaTuMBO-TPAHCIOPTHUN 3aci®", M0 CKIAZAEThCS 3 JIBOX
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MiJICUCTEM, O0'€IHAHMX KIHIIEBOIO METOI0 - BHKOHAHHS TPAHCIOPTHOI poOOTH,
NpUYoOMy B KOMIUIEKCHHHA TOKAa3HUK IUIbOBOI (YHKINI BXOJATh MOKAa3HUKU
MIPUCTOCOBAHOCTI, €KOJIOTTYHOI OE3MEeKN Ta eKOHOMIYHOT €()eKTUBHOCTI €KCILTyaTallii
[2].

[Tincucrema "manmBo" 3ameXuTh B M HOPMOBAHHMX MapaMeTpiB, SKI MOXKHA
BBA)XKaTH TOYKOWO X; € X (X — MHOXMHA MapaMeTpiB IaiauBa) B M — MIpHOMY
npocTopi mapamerpis migacuctemu (j=1, ..., m).

[Tincucrema "TpaHcnopTHUM 3aci0’” 3aM€XKUTh Bl N HOPMOBAHUX NapameTpiB,
SKi MOXKHA BBaKaTh Toukoro Y . € Y (Y - MHOXHMHA MapaMeTpiB TPAHCIIOPTHOTO
3aco0y) B N - MipHOMY ITpOCTOpi apaMmeTpiB migcucremu (1 =1, ...,N).

®dyukuii icayBanus (X), f(y) MoxyTts OyTH 3amucani 1t KOKHOI IMiICHCTEMH,
TaK sIK BOHU BOJIOAIIOTH ITEBHOIO aBTOHOMHICTIO.

Jns migcucremu "'manuBo” GYHKUISIMH ICHYBaHHS OyIyTh B3a€MO3B'SI3KH MK
(U3HKO-XIMIYHUMHU 1  TEIJIOGHEPreTUYHUMHU  [apaMeTpamu, TMepeiik  SKHX
BCTAHOBJIICHUH  cTaHmapramu. Jlma migcuctemMu  "TpaHCHOpTHHM — 3aci®”
B3a€MO3B'SI3KM  MDK OCHOBHHUMH TEXHIKO-EKOHOMIYHUMHU 1 eKCIUTyaTalliiHuMU
napameTpaMH, 10 BKIIOYAIOTh €KOJOrTYHI XapaKTEPUCTUKHU.

ExcrnmyarariitHa cucrema ''majguBO-TPaHCIIOPTHHM 3aci0’ B HIJIOMY 3aJIEKUTH BiJ
m-n napametpiB. B ii migcucremMax, B m'n-MipHOMY MPOCTOP1 MapamMeTpiB CUCTEMU
BUJIUISIOTH JIEIKY MHOXKHHY JIOIYCTUMHUX MapaMeTpiB X uY (00JacTh BU3HAYCHHS
napaMeTpiB CHCTEMH "'TIaJInBO-TPAaHCIIOPTHHIA 3aci0").

3aBgaHHs migoopy nanusa aiua [AB3 3BeaeHo 0 3amayl onTUMizalii napameTpiB
eKCIUTyaTamiiftHol CHUCTeMHU ''TaJMBO-TPAaHCHIOPTHUN 3acib”, TOOTO 0 BiIITyKaHHS
TaKUX 3HAYEHBb X,...,X., Y- Y,, IPU SKAX BUKOHYETHCS YMOBA F(X,...X , Vi, ., Y, )—

min ge x;eX (MHOXHMHA IAapaMeTpiB manuBa), Y, €Y (MHOXHMHA IapaMeTpiB

TPAHCIIOPTHOTO 3ac00y) abo /10 JOBEACHHS, [0 TaKUX 3HAYC€Hb HA MHOXHHI X UY
(0bmacTh BU3HAYEHHS MTapaMETPiB CUCTEMH ' MAJIMBO-TPAHCIIOPTHUH 3aci0") HE ICHYE.

Creriamizarisi BCi€l CUCTEMH 3a LIJIOBOIO O3HAKOIO - MPU3HAYCHHSIM, BHOCHUTD
€JIEMEHTH B3a€MOJIIi 1 B3a€EMOBIUIUBY MiIX X, Y, TOOTO MaTUMEMO B3a€EMO3JICKHI
napameTpu B MpocTopi m-N.

CucteMHO - HUJIbOBA CTPYKTypa MporpaMu OYyAyeTbCS Ha €Tari CTBOPEHHS
rajy3eBOi CUCTEeMH €KOHOMIl manuBa 1 3HmwkKeHHs TokcuuHocTi BI'. Hagani i MmoxkHa
BUKOPUCTOBYBATH 3 PI3HUMH BHUJ03MIHAMH J0 THUX Tip, TTOKHM CHCTEMa HE 3a3Hae
KOPIHHUX 3MiH.

CUCTEeMHO-IIUILOBUM  METOJl  SIBJIsiE COOOK0 KOMOIHOBaHWM  (3MILLIAHMI)
eKCIIePTHO-PO3PAXyHKOBUH MeToj]. MOro 3aCTOCOBYIOTh, SIK MPABHIIO, y [BA CTAIIH.
Ha nepmiomy erami BiH HOCHTh YHCTO EKCHEPTHHM XapakTep. 3 II€I0 METOI0
dbopMytoTh Tpymy ekcrmepTiB. BoHu poOnsATH OIIHKY 3HAYYMIOCTI KOXKHOI IIUTL 3
BEJIMKOIO KUIbKICTIO YNHHUKIB.

ExcriepTd CTBOPIOIOTH CHUCTEMHO-IUIBOBY MOJENb 00'€KTa, B SIKOCTI SKOTO
BUCTYNA€ MalMBHO-EHEPreTUYHa cucTeMa ramy3i. [lopiBHSHHS TpaauliMHUX 1
aNbTCPHATUBHMX TAJIMB 3a PI3HUMU IMOKa3HUKAMH € OHUM 3 BaXKJIMBUX apTyMEHTIB
y BUOOpI1 MajuBa.

B pesynbrati dhopmanizaiiii 00'eKT 300paxkyrOTh Y BHUIJISAII ' epeBa MiIeH , 1m0
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npejacTaBisge  coboro  rpad-monens.  Bepmuuu rpad-mogmeni  BigoOpa)karoTh
CTPYKTYpHI eneMeHTH 00'ekTa, a pedpa - (DYHKIIOHATBHI Ta CTPYKTYPHI 3B'S3KU.
CTpyKTypHI €IeMEeHTH, 10 BXOAATH 10 Tpad-Mojeli, € CYKYIHICTIO BCIX MOXKJIMBUX
KOMO1HaI{, 10 peali3yroTh HUIbOB1 (YHKLIT 00'€KTa, IOro cuctem ado MiICUCTEM.

[Iporpama mMoxe BKITFOYATH BICIM OCHOBHUX PO3/ILTIB:

1 — Homenkiarypa AMII;

2 — CTpPYKTypa MapKy TEXHIKH 1 00csaru moxmBoro 3amimeHdas PHIT AMII;

3 — cucrema 3ab6esneueHHs T3 AMII (cramioHapHi, nepecyBHi, rapaxHi
CTaHIlii, 3aBOIN 3 BUPOOHUIITBA O10MAJINB);

4 — PEeKOHCTPYKIIiSl BUPOOHUYO-TEXHIYHOT 0a3u MiANPUEMCTB Ta 3a0e3MeUeHHS
TEXHIYHOI eKCIUTyaTalli TeXHIKH;

5 — mAroroBKa KaJpiB IS TPOEKTYBaHHSA, EKCIUTyaTallii 1 TEXHIYHOTO
00CITyrOBYBaHHSI TEXHIKU,

6 — HOPMaTUBHO-TEXHIYHE 3a0e3MeueHHs] mporpaMu nepeolnaHaHHs TeXHIKH
Ha AMII;

7 — HayKoBO-MeTOAMYHE Ta IH(popMaliiHe 3a0e3leueHHs Mporpamu
BuKopuctanus ABII;

8 — oprasizallis OnepaTuBHOIO YIPABIIIHHS KOMIUIEKCHOK IPOrPaMOI0.

BucHoBkHu

3acTocyBaHHS ~ 3alpONOHOBAHOI ~ METOAMKM  JIO3BOJMTH  3OLIBIIMTU
BUKOPUCTAaHHS aJbTEPHATHUBHUX MaJIUB B AaBTOTPAKTOPHINA TexHili. Po3pobiena
METOJIMKa HE € HOPMATHUBHUM JIOKyMEHTOM. BOoHa 103BOJIsSIE BUOKPEMHUTH HAWOUIbII
MIPIOPUTETHI 3aBIaHHS, CHOPMYJIIOBATH HAYKOBI MPOOJIEMH B rajy3l 3aCTOCYBaHHS
AMII, po3pobutu TexHiko-ekcruyaTaniiini Bumord (TEB) mo aBTOoMOOUIIB mpH
BukopuctanHi AMII 1 minecnpssMOBaHO OpraHi3yBaTH MiATOTOBKY (axiBIliB, Y TOMY
YUCII BUIIOT KBaTi(iKalii.
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2. ToBopyn A.I'., Ilumancekuit C.I., Cumonenko P.B., Komo6or K.C.
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[Tonsikos, O.0. Ianymak, . O. INanymrak // Cy4acHi TeXHOJIOT1T B MAIIMHOO Y IyBaHH1
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YK 629.017
OIIHKA MAHEBPEHOCTI MAJIOTABAPUTHUX TPAHCIIOPTHUX
3ACOBIB 3 PI3BHOMAHITHUMHM CXEMAMHM XOJJOBOI YACTUHH
HHoapurano M.A. a.T.H., npo.
XapKiBChKHIA HaIllOHAJTLHUN aBTOMOOLTEHO-TOPOKHIN YHIBEPCUTET
Hikopuyk A.lL K.T.H.
HamionanpHa akagemis HamionansHoi rBapaii Ykpainu

Abstract

During the performance of service and combat tasks by units of the National
Guard of Ukraine, there is a need to use small-sized vehicles, the maneuverability of
which requires increased requirements. The article evaluates the maneuverability of
small-sized vehicles with various undercarriage schemes that ensure their best
maneuverability.
Keywords: maneuverability, chassis, degree of freedom, compact vehicle, kinematic
scheme, four-axis, front swing axle, articulated frame.

Beryn

Mix MaHEBPEHICTIO TPAHCIIOPTHHUX 3aCO0IB Ta KUIBKICTIO CTYNEHIB PYXJIMBOCTI
iXHBOT XOJIOBOT YACTUHU ICHY€ B3a€MO3B’SI30K. J[71s1 MamorabapuTHUX TPAHCTIOPTHUX
3aco0iB, III0 BUKOPHUCTOBYIOTHCS TIPH BUKOHAHHI CIIY)KOOBO-OOMOBUX 3aBjJaHb
niapo3ainamu HartionansHoi rBapaii YkpaiHu MaHEBPEHICTh MA€ BayKJIMBE 3HAUCHHS.

AHaJi3 nonepeaHix A0C/IiIKeHb

B pobGorax [1-5] BuU3HAuE€HO B3a€MO3B’SI30K MDK KUIBKICTIO CTYIICHIB
PYXJIMBOCTI Ta MAaHEBPEHICTIO TpaHCHOPTHUX 3aco0iB. Ha puc. 1 HaBeneHi BapiaHTH
KIHEMaTUYHHUX CXEM XOJOBOI YaCTMHU MaJlorabapUTHUX TPAHCHOPTHHUX 3ac00iB, a B
Ta0JUILIl - HaBEJIeHA KUIbKICTh CTYNEHIB PYXJIMBOCTI, IO BU3HAYAE X MAHEBPEHICTb.

Mera Ta 3aBJaHHA

[IpoBecTu aHammi3 CXeM XOJOBOI YaCTMHU BUKOPUCTAHHS SIKUX I1JABUIIUTH

MaHEBPEHICTh MaJjoradapuTHUX TPAHCTIOPTHUX 3aC00iB
Pe3yabTaTu BUpillleHHS OCHOBHUX 3aBAHb

AHamni3 pe3ynbTaTiB JOCHKEHHS I0Ka3ye, IO YOTUPHOXBICHUM BaplaHT
XOJIOBOI YaCTHHU 3 JIBOMA JIBOBICHUMHU TIOBOPOTHUMH BI3KAaMHU MAa€ HAWOLIBIIY
KUTBKiCTh cTymneHiB pyxiuBocti — W = 10. Kinpkicts ctyneniB pyxiuBocti W = 6
Ma€e TYCEHWYHHH BapiaHT XOJO0BOI YaCTWUHU 3 JBOMAa IOBOPOTHUMH JBOX

I'YCCHUYHUMMHA Bi3KaMI/I.
| ol Ll
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Cxema V

Pucynok 1 BapianTu KiHeMaTHYHHMX CXeM XO0JA0BOI YACTUHHM MAJIOradapuTHOIO
eHeproe)eKTUBHOI0 TPAHCIIOPTHOIO 3aC00y MOABIHHOI0 NPU3HAYECHHHA
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Taboimust 1 BuzHayeHHs1 YHCJIa CTYNCHIB PYXJMBOCTI KiHEeMATHYHHUX CXeM
XOAOBHX CHCTEM

No Kepytoui nii Yucno crymneHiB
CXEMU PYXJIMBOCTI

la . TsiroBe 3ycriuist Ha IEPETHBOMY MOCTY

. Tsarose 3ycuiuist Ha 3aJHBOMY MOCTY

. PI3HUIIS TATOBUX CHJI HA IEPEIHHOMY MOCTY
. Pi3HUIIS TATOBUX CHJI HAa 33 JHBOMY MOCTY

. TaroBe 3ycWIjIsl HAa IEPETHHOMY MOCTY

. TsroBe 3ycWIIs Ha 33 IHBOMY MOCTY

. Pi3HMIISA TATOBUX CHJT HA KOJIEcax 3aJIHbOI OC1
. [ToBOpOT mepenHiX HAMPABJISIOYUX KOJIIC

. TaroBe 3ycWIjIsl HAa IEPETHHOMY MOCTY

. TaroBe 3ycwijisl Ha 3aIHBOMY MOCTY

. IToBOpOT nepenHix HanpaBIsIOUNX KOJIIC
. [ToBOpOT 3a/IHIX HAMPABIIAIOYHMX KOJIIC

la,
o,
lle

. TsiroBe 3ycHiuIsl Ha IEPETHBOMY MOCTY

. TsaroBe 3ycuiIs Ha 3aIHBOMY MOCTY

. [ToBOpOT cekiif pamu

. Pi3HUIIS TATOBHX CHII HA TIEPEAHHOMY MOCTY
. Pi3HUIISA TATOBUX CHJI HA 33 JTHHOMY MOCTY

X
NAWNRAWND—AWND—AWND—

Ia,
1115

. TaroBe 3ycCWIIs HAa IEPETHHOMY MOCTY

. TsaroBe 3ycwuIs Ha 3aIHHOMY MOCTY

. IloBopoT nepeHpOro MocTa 5

. Pi3HUIIA TATOBUX CUJT HA TIEPETHEOMY MOCTY
. Pi3HUIIA TATOBUX CHJI Ha 38 JHHOMY MOCTY

AN SR S e

IV | Buznaueno y po6ori [4] 10

V 1. TsaroBe 3ycWjig Ha MEPEAHBOMY I'YCEHUYHOMY
BI3KY

2. Tdarose 3ycWwuis Ha 3aJHBOMY TI'YCEHUYHOMY
BI3KY

3. IloBOpOT nepeAHHOr0 T'YCEHUYHOTO Bi3Ka

4. IToBOpOT 3a/IHBOT0O I'YCEHUYHOIO Bi3Ka

5. Pi3HMUIS TATOBUX CWJI Ha [EPEIHbOMY
I'YCEHUYHOMY Bi3KY

6. Pi3HHMUS TAroBUX CWJI  Ha  33JHbOMY
I'YCEHUYHOMY Bi3KY

Cxema XOJ0BOi YaCTUHH, 110 Ma€ MIAPHIPHO-3UJICHOBAHY pamMy 4d NEpenHii
MOBOPOTHUH MICT Ma€ KUTBbKICTh CTYyIEHIB pyxauBocti W=5.

BucHoBku
[IpoBeneHa OIllHKa MAaHEBPEHOCTI MajloradapuUTHHUX TPAHCIOPTHUX 3aCO0IB 3
PI3HOMaHITHUMHM CXeMaMH XO0JI0BOi YacTWHM mokasana, mo cxemu |; I1; HI; 1V; V

3a0€31euy0Th HalKpaly MaHEBPEHICTh MaJIorabapuTHUX TPAHCIIOPTHUX 3aCO0IB.
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A0 IIUTAHHSA OBMEXEHHS BUKOPUCTAHHSA IHAUBIAYAJIBHUX
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TepHOMIBCHKMI HAIIIOHATLHUN TEXHIYHHUM YHIBepcUuTeT iMeHi [Bana [lymtos

Abstract

An analysis of ways to reduce the use of individual vehicles by citizens has
been carried out. The advantages and disadvantages of each of the methods are
described, and the optimal one for the cities of Ukraine is determined.

Keywords: individual vehicle, parking, movement, passengers, street and road
network.
Beryn

[3  30impHmIEHHSM  OIUIBHOCTI  TPAHCHOPTHOTO  TMOTOKY, HEOOXiIHICThH
KOHIICHTpAIIll yBard i TOYHOCTI JiH BOJiS MOCHIIIOETHCS, IO MiABUIIYE iX TCUXIUHY
HaIpy>XeHICTh Ta WMOBIpHICT, BUHUKHEHHS JITII BHacmiIoK MOMMIIKH, JOMYIIEHOT
OJHUM 3 BO[1iB, a00 BIAMOBH aBTOMOOUIA. TakuM YWHOM, 3aTOPOBI CHUTYyaIlii,
YTBOPEHI BHACIIIOK BHUCOKHX TOKa3HUKIB aBTOMOOWIIZaIlli 1 HU3BKOI IILIBHOCTI
BJIM, Oe3nocepennbo BIuMBaiOTh Ha uyucenbHicTh JITII. Xoua oudeBUIHUM
BUJIA€TbCS TOW (hakT, IO BaXKicTh HenmpsaMux Hachiakis Big JATII mpu Oinbid
HU3BKUX IBUAKOCTSIX TPAHCIIOPTHOTO MOTOKY Oy/1€ HUKYOO.

AHaJIi3 monepeaHix J0C/iIKeHb

Y 1964 p B 3BiTi Smeed Report JlonaoH, Bmepiie 3amporoHyBaB 1/€0
CTATYBAaHHS JIOPOXHIX 300piB, sika (pakTu4yHO Oyna peanizoBana jauiie B 2003 p B
JAHOMY 3BIT1 MPOTOHYBAJIOCS CTATYBATH IUIATY 3 BOJIIB 3a Tl BUTPATH 4YaCy, sIKI BOHH
CTBOPIOIOThH OJIMH JIJISI OJTHOT'O BHACIAOK aBTOMOOUIBHUX MPOOOK. AJie MO MpUYrHaX
’KOPCTKOI KPUTHKH MOJITUKIB, 3a3HAUYCHUH 3aXi]] HE OYB peani30BaHUH.

Bnepmie x cucrema Oyna BBeneHa B 1975 p B wicti-fepxkasi Cinramypi i
oTpumaina Ha3By Area Licensing Scheme (ALS).

B nanwmii yac TapudHe ynpaBiiHHA TPAHCHOPTHUM IOMUTOM Y BUIJISII
CUCTEMH IUIaTHOro B'i3Ay ycmimHO (yHKIIOHye B naedkux Micrax Hopserii, B
Jlonnoni, Cinramypi, Minani, CtokromsMmi Ta ['erebop3i. JlocBin BHpoBaKEHHS
MaroTh ['oHkoHT 1 EnunOypra.

[Mnatamnii B'3x B uentp Cinramypy. Sk Oyno 3a3HaueHO paHilie, IOCBi[
Cinranypy B 1975 p mo opranizaimii cCUCTEeMHU CTAryBaHHS 300piB 3a B'i3g 110
LHEHTPAJIbHOI YaCTMHU MICTa € TNepIIMM YCHIIIHUM NPUKIaJAOM peaizamii
OOMEXyBaTHbHUX 3aXO7IB MPU OpraHi3ailii T0pOXKHLOTO PYXY.

Pazom 3 TuM, TexHiYHa opraHi3aiisi CHUCTEMHU CHpABISHHA IUIaTH Area
Licensing Scheme (mami - ALS) Oyna opranizoBaHa BKpail T'pOMI3JKO: B OCHOBY
cucTeMr OynHM 3aKJIaJieHl MexaHidyHI OOMEXeHHs B'i3y: KOHTPOJbHI TIOCTH,
nutaréayMu. YTpaBJliHHS CUCTEMOIO 3IMCHIOBANIOCS B PY4YHY (BOAII BUpOOISUIIH
OIJIaTy CHeIllabHUX TAJOHIB, SIKI BOHM OTPMMYBAJd Ha KOHTPOJIBHUX TOCTax 1
PO3MIIIlyBaJI HAa JIOOOBOMY CKJIi aBTOMOO1JIs).

3 mIMHOM 4acy, cucteMa ALS minjiaBanacs HEOAHOPA30BUM JI0ONPALIFOBAHHAM
1 10 1998 p Cinramypi BIpoOBa)KyeThCsl HOBa aBTOMAaTHU30BaHA CUCTEMa CTATYBAHHS
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mwiatn  Electronic Road Pricing (mam - ERP) B ocHOBI mnpucTporo KO,
3aCTOCOBYIOTBCSL TEXHOJOril cymyTHHUKOBOi Hapirauii GPS, a Takox TtexHomorii
pO3ITi3HAaBaHHs HOMEpa aBTOMOOLIS.

Merta Ta 3aBIaHHS JOCJTiKEHHSA

Mertoro JaHOro JOCHIIKEHHS € 3MEHIIEHHS] HETaTUBHOTO BIUIMBY TPAHCIOPTY
Ha HABKOJMIIHE CEPENOBHUIINE NUIIXOM BU3HAYEHHS ONTUMAIBHOTO A YKpaiHu
croco0y 0OMeXeHHsI BUKOPUCTAHHS 1HIUBITyIBHIX TPAHCTIOPTHUX TPOMA/ISIH.

Pe3yabTaTu BUpilIeHHS] OCHOBHUX 3aB/aHb

He3Baxatoun Ha HHM3bKI IIBUAKOCTI pyXy, B JaHUN 4Yac YKpaiHa 3aiimae
JTAUPYOUl MO3UIi B KpaiHaX €BPONEMCHKOTO PErioHy 3a KUIBKICTIO CMEPTHOCTI B
pesynbrati JTII.

HesBaxkarouu Ha 301nbIeHHS BUKHIIB HA niisHKax BJIM, npuneraux no maHoi
TEPUTOPIi, CIOCTEPITaeThCs 3arajibHe CyMapHe 3HIKCHHS BHUKHIIB IPU PIZHUX
BaplaHTax OpraHizauli MJIaTHUX 30H.

3 ypaxyBaHHSIM HEBTIIIHUX IMPOTHO31B, MOB'SI3aHUX 3 MAPHUKOBUM €(EKTOM,
BHUILIl OpTaHU JAEp>KaBHOI BIaJu 0araThoX KpaiH MiAMKUCAIHN P MIKHAPOIHUX Yroj i
10 BUIUIMBAIOTH 13 HUX 3aKOHOJIABUMX AKTiB, COPSAMOBAHUX HA CKOPOUCHHS BUKHUIIB
JIOKCHUTY BYTJICIIIO 1 CIIPUSIOTH MOIITYKY OLIBII €KOJOTTUHHX JIXKEPENT €HEprii.

ABTOMOOUTHHMI ~ TPAHCIOPT €  TOJOBHMM  YHUHHUKOM  3POCTAaHHSA
€HEProCTI0KUBAHHS, 0COOJIMBO BPAXOBYIOUH 3pOCTAIOYUH MOMUT HA €EKTPOMOOLII Y
CBITI.

Psn eBpormelicbkux KpaiH OOMEXYIOTh BUKOPUCTAaHHS I1HAMBITYAIBHHX Ta
KOMYHQJIbHUX TPAHCIOPTHUX 3acOo0iB 3 JBUTYHAMHU BHYTPIIIHBOro 3ropaHHs. Lli
3a00pOHM CTOCYIOTBCSL CHOYATKy LEHTPajdbHOI YAacTHMHH MICTa, a 3TOJ0M
nomuproThess Ha 1ie Micto. Jlo 2030 poky wmaiixke BCl €BpOMEHCHKI MicTa
3a00pOHATh BUKOPUCTAHHS 1HAWBIAYalbHUX TPAHCIOPTHUX 3acC00IB 3 JABUTYHAMH
BHYTPIIIHHOT'O 3TOPaHHSI.

3aBnaHHg mojsArae B ToMy, 1100 3a0e3neuuTH  HEOoOXigHUU  00csr
TPAHCIIOPTHUX TMOCITYr TPU OJHOYACHOMY CKOPOUYEHHI CIOXKHMBAHHS TManuBa 1
eKCILTyaTallii iIHAUBIAyaJTbHUX TPAHCIIOPTHUX 3aCO01B.

3acTocoByBaTH OOMEKEHHS TIOPOKHBOTO PYXY B 3aJIEKHOCT1 BiJl HATOBHEHOCTI
TPAHCTIOPTHOTO 3aC00y MacaXUpamMu MPOMOHYETHCSA TITBKH Y BEIUKUX, HAMOLTBIITUX
MICTax, a TaKOXX MICTaxX-MUIbHOHEpax 3 MIUIbHICTIO HaceneHHs nmoHaa 1000 Jom. Ha
KB. KM. Benuki, HaitO11b111 MicTa, MiCTa-MUTbIHOHEPH, SK MPABHIIO, TOKAa3yIOTh OLIbIII
BUCOKHUI PIBEHB KUTTS 1 TUIATOCIIPOMOKHICTh HAaCEICHHS.

OuyeBuAHO, IO KpUTEPIT HATOBHEHOCT] TPAHCIIOPTHOI'O 3aC00y MacaKupamu €
He €auHOK yMoBOKO. [lomiOHI OOMeXeHHS, B TOMY YHWCII CTSATHEHHS IUIaTH, HE
MOBUHHO TMOIIMPIOETHCS Ha MAJO3aXMILEHI BEPCTBU HACEJIEHHS, TPAHCIIOPTHI 3aco0u
cHerialbHUX CIyKO0, eKOJIOrTYHO YUCTUI TPAHCIIOPT.

[IpuunHamu BBeneHHs ToAIOHOrO perynoBaHHs B [lapmki mociyXuiio
TPUPA30BE TMEPEBUILECHHS BMICTY B TOBITPI 3BaXKEHUX YACTOK, IO BHUKJIMKAIOTh
PO3BUTOK Di3HHX JETCHEBHX i CEpPLEBO-CYIMHHHX 3axXBOproBaHb, 180 mr/IM° mpu
Hopmi 80 mr / 1’

3HAMEHUTUI NEKIHCHbKUA CMOr, BUKIMKaHUHA B TOMY YHCII 3aTOpaMH Ha
JAoporax, TaKOX CIIOHYKAaB BBEJIEHHS paJuKaIbHOIO OOMEXKEHHS eKCIUTyaTalii
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IHAMBIIYaJIbHUX TPAHCIOPTHUX 3aCO0IB.

3a mopymIeHHs MpaBWjl eKCIUTyaTallli 1HAUBIAyaTbHAX TPAHCIOPTHUX 3aCO0IB
nepeadavyaroTh CUCTEMY ITpadiB.

BunsaToKk 3 momiOHOro mpaBWiIa MOLIMPIOETHCS HA PI3HUX KaTeropiid BOJIIB,
Hanpukiag B Hero-Jlem 1me: BOAii-KIHKH, BHCOKOIIOCTABJICHI OCOOW, 1HBAJIIH,
BJIACHUKH aBTOMOO1IIB, 1110 IPALIOIOTH HA 3P1JIKEHOMY Ta3l.

3 ypaxyBaHHSM 3aKOpJOHHOTO JIOCBiAy, Ha CMYTH OOMEXEHOro pyXxy
JIOMYCKAIOThCA

- 1HAUBIOyaJIbHI TPaHCHOPTHI 3acOOM MpPHU HAABHICTh MACAKHUPIB B CaJOHI
aBTOMOOLJIS;

- T1IOpUIHI TPAHCIIOPTHI 3aCO0H, €IEKTPOMOO1ITI;

- OIMHOYH1 TPAHCTIOPTHI 3acobu mpu ormiati 3minHoro muta (HOT cmyra);

- MOTOITUKJIY;

- BEJIOCHUTIEH;

- TaKci;

- aBTOOyCH, TpU3HAYEH1 Il TEPEBE3CHHS IIICTHAALSTH abo Oulblie
MacaXupiB, BKIIOYAOYH BOJIS;

- KOMYHaJIbHI, TTOKEXH1 TPAHCTIOPTHI 3aCO0H, MIBUAKOI MEAUYHOI JOMOMOTH,
aBapiiHO-pATYBAJIBHUX CIYK0 a00 HanmexaTh BINCHKOBUM (DOPMYBAHHSIM;

- TPAHCIIOPTHI 3aCO0M, MPU3HAYEH] JIJIs IEPEBE3CHHSI IHBATIIB.

[Ile omauM crnocoboM, 10 OOMEXKYye eKCIUTyaTalilo 1HIWBIAyalbHUX
TPAHCTIOPTHUX 3aC00IB € OOMEKEHHS eKCIUTyaTallli 1HAUBITyaIbHUX TPAHCTIOPTHUX
3aco01B 3 MapHUMH a00 HETTAPHUMH HOMEPaMHU.

VY Oararbox MicTax 3 METOI BHUPIIIEHHS OpoOieM 3a0pyAHEHHS MOBITPS
MPUINMAIOThCS PAUKAIbHI 3aXOAW TO 3a00pOHI MPOI3y B IEHTPAIbHY YacCTHUHY
MICTa MOJOBHHI aBTOTpaHCHOPTY, cepen Akux Iunig, (Hero-Zeni), ®panuisa (ITapux),
I'pemist (Adiam). Tak, 3rigHO 13 II€10 KOHIEIIIEIO B TApHi AHI JO3BOISETHCS B'i31 B
MICTO aBTOMOOUIAM 3 MapHUMH HOMEpPAMH, a B HEMapHi, BIAMNOBIIHO, 3 HEMAPHUMU
aBTOMOOUTLHUMH HOMEPAMU.

Henonikamu Takoi CUCTEMU € MOXJIMBICTh MPUAOAHHS TPOMAJITHAMH JIPYTOTO
aBTOMOOLIS, IO 1€ OUIbIIE MOTIPIIyE CUTYAIllI0 3 MAPKYBAHHAM y JBOpax. Takox
JIPYTH aBTOMOOLTL MOXKE€ MaTH OUTBIIT HU3BKUN PIBEHH €KOJOTIYHOTO KJIacy, TUM
CaMUM MOCHIIIOIOYH IIKOJIM, III0 HAHOCSTHCS HABKOJUITHBOMY CEPEOBUIILY.

BucHoBxu

AHam3youn BHUILIEBKA3aHl METOIHN OOMEXKEHHS BUKOPUCTAHHSI
1HMBIIyaJbHUX TPAHCIOPTHUX 3aCO0IB CJIII 3a3HAYUTH IO JOUIIBHUM JIJIsS HAIIO1
nepkaBu Oyne KOMOIHOBAaHHMM METOM, KW BKIIOYATHME MIBUIIECHHS CB1JOMOCTI
rpoMajisiH  [UISXOM 3aCTOCYBaHHS COILIQJIbHOI peKiIamMu, OOHYCHHMX Mporpam
JIOSUTBHOCTI 32 BIIMOBY BiJl BAKOPHCTAHHS 1HAMBIAYabHUX TPAHCIIOPTHUX 3aCO01IB Ta
OHOBJIEHHSI CUCTEMHU I'POMAJICHKOT'0 TPAHCIIOPTY.

TakuM YWMHOM BBEJCHHS PETYJIIOBAHHS HAa BHKOPHUCTAHHS 1HJIWBIIyalbHUX
TPAHCIIOPTHUX 3aCO0IB JOMOMOXE 3MEHINUTHA HETAaTUBHUN BIUIMB TPAHCIIOPTHY HA
HaBKOJIUIIITHE CEPEIOBHUIILIE.
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YK 629.331
3AKOPJIOHHUM JOCBIJ B OEMEXEHHI BUKOPUCTAHHSA
IHAUBIAYAJBHUX TPAHCIIOPTHUX 3ACOBIB MEHIKAHIAMU
MICT (OI'JIsA D)
Hoaimyxk ILII., I'aukeBuu T.B., Tecarwok FO.10.
TepHONIBCHKUI HALIIOHATBHUNA TEXHIYHUM yHIBepcUTeT iMeH1 [Bana [lymtos

Abstract

The experience of foreign countries was analyzed in order to find effective
methods of limiting the operation of individual vehicles during periods of the highest
traffic flow density. The advantages and disadvantages of each of the methods are
established.

Keywords: individual vehicle, parking, movement, passengers, street and road
network.
Beryn

[IpoGnemMu 3 BUKOpPUCTaHHS 1HAMBIAYAJbHUX TPAHCIOPTHUX 3aCO0IB MalOTh
JeKIIbKa CKIIAJ0BUX, SIKI HAMpSAMY IOB’s3aH1 13 €EKOHOMIUYHOIO CUTYAIII€l0 B JIEPKaBi.
I3 mokpalieHHs M EeKOHOMIYHOI CHTYyallli 3poCTa€ KUIbKICTh IHJIMBIAyaJIbHUX
TPAHCHOPTHUX 3aCO0IB TPOMAJISH, 110 B CBOIO YEPry TATHE MOTIPIIEHHS €KOJIOTTYHOI
CUTYyallii Ta 3poCcTaHHs MpobJiieM 13 mapkyBaHHsSIM aBTOMOOUTIB. [Ipu mpomy uac Ta
BUTpPATU Ha TPAHCIOPTI MEPEMILIEHHS 3pOCTal0Th. TpPaHCHOPTHI 3aTOPU-3aTPUMKH
JTOCTaBKHU TACaXUPiB 1 BAaHTAXIB MPHU3BOATH JI0 IIOPIYHUX BTPAT, OI[IHIOBAHUX B 7-
9% BBII; nopoxHbo-TpaHcnopTHY aBapiiHicTh (1-2% BBII); He3BopoTHE
pYWHYBaHHS aBTOMOOUIBHUX JIOPIT.

Meta Ta 3aBIaHHA J0CJIiKEHHS

MeTor JOCTiKEHHSI € BU3HAYCHHS HaWKpalIuX MPAKTHK Ta 3aKOPIOHHOTO
JOCBIMY II0O/I0 CITOCOOIB OOMEKEHHS BUKOPUCTAHHS 1HIUBITYaIbHUX TPAHCIIOPTHUX
3aco0iB.

Pe3yjibTaTu BUpillleHHS] OCHOBHUX 3aB/aHb

OmauM 13 cmoco0iB, 1m0 OOMEXYye eKCIUTyaTalilo  1HIMBIIYaTbHUX
TPAHCIOPTHUX 3aCO0IB € BUKOPUCTAaHHS aBTOMOOUIIB 3 MapHUMHU Ta HEHNApHUMH
HoMmepamu. Tak, 3TiIHO 13 II€10 KOHIICTIIIE€I0 B TTAPHI JHI TO3BOJISETHCS B3] B MICTO
aBTOMOOUISIM 3 MMApHMMH HOMEpaMH, a B HeEMapHIi, BIJAMOBIAHO, 3 HEMAPHUMU
aBTOMOOITLHUMH HOMEPaMHU.

VY Ilapuxi AOMyCKalOThCS ISl pyXy MO BUAUICHHX CMyrax pyxy - TiOpuiHi
aBTOMOO1TI, €IEeKTPOMOOLTI, TaKCl, TPOMAJChLKUN TPAHCIIOPT, a TAKOX aBTOMOOLI 3
TphOMa 1 OLITBITIE MACAKUPAMHU.

[Ile omauM crmocoboM OOMEXKEHHS  BHUKOPHUCTaHHSA  IHAMBIIyaIbHUX
TPAHCIOPTHHUX 3ac001B € X 000B’sA3K0Ba CepTUPIKALIIS.

Ak 3a3Havanmocs paHille, BHUCOKMN piBEHb aBTOMOOLII3AIlli TOB'S3YIOTh 3
KpaiHaM#, 0 JUHAMIYHO PO3BHUBAIOTHCA. Tak, HAMPHUKIAA SCKPaBUM MPHUKIAIOM
BBEJICHHS JIOIATKOBUX Oap'epiB HA MOKYIKY aBToMOOUIs € CiHramyp.

ExonoMiunuii 106po0yT xkuteniB CiHramypy, 063 BBEICHHS O0OMEXKYBAIbHUX
3aX0/1B Ha MOKYNKY aBTOMOOWIS MPU3BENE 10 TOr0, 1110 MICTO IEPETBOPUTHCS B OJTHE
BEJIMKE MapKyBaJIbHE MiCIle, Ha SIKOMY aBTOMOOLII 3HaXOAsAThCsA 0e3 pyxy. B nmanuii
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gac 12% monti CiHramnypy 3aiiHsITI JoporaMu. 3 OrisiAy Ha OOMEXEHHs Ha 3eMeJbHi
TUISTHKA JI7I8 IOpir 1 OUThII HACYIHI BapiaHTH iX BUKOPUCTAHHS MOXKIIHUBOCTI
MOJIAJIBIIIOTO PO3MIUPEHHS TOPOKHBOT MEPEX1 OOMEKEHI.

Y 1990 p VYpsanom Cinramypy (Land Transportation Authority) Oyna BeneHa
3a00poHa, Ha MOKYIKY JIETKOBOTO aBTOMOO1IA. Tak, mepir HiK KYITUTH aBTOMOO1JIb,
HEOOXITHO Ha KOHKYpPCHIA OCHOBI NpuUA0aTH NO3BUIBHMHI cepTU(dikaT Ha MpaBo
BonoinHsa aBTomoOinem Certificate of Entitlement (COE), momicsuna KiTbKICTB
akux obmexeHna. Illopiyne 3pocTaHHS dYHCIa aBTOMOOUIIB HE IOBUHHO
nepeBuinyBat 3%. CeptudikaT nOpo mpaBO JI03BOJISIE MAaTH BIIACHUN aBTOMOOLIb
npotsiroMm 10 pokiB, micisi 4oro mammHa abo BIAMPaBIsSEThCS HA YTHII3aIliio, abo
MPOJAEThCA B 1HIIY KpaiHy. IcHye 1mie i Tperiii BapiaHT - 3aHOBO O(OPMHTH
Ceptudikar npo mpaBo Ha HacTymHi 5-10 pokiB. Sk mokasywooTh gaHi CBITOBOTO
banky, numie 6au3bko 15% MaroTh npuBaTHUM aBTOMOOUTH a Cinramypi. Konu nmonut
Ha cepTu(dikaTh 1yXe BHUCOKHM, MOTO BapTICTh MOXE MEPEBHIIYBaTH BapTiCTh
camoro aBTroMoOuLIsA. I{iim Ha COE 3MiHIOIOTBCS Bif MICSIS 10 MICAIS, a PI3HUIIA
MOX€e CKJIaJaTH JeCATKU TUCsY AojapiB. Ha tenepiminiii yac 3 ptrororo 2018 mo 2020
p B CiHranypi nmie 3a0opoHa Ha PEECTPAII0 HOBUX aBTOMOOLUTIIB MPUBATHUMU
ocobamu 1 HoBi cepTudikatu COE He BUTOTOBIAIOTHCS.

Kpim Toro, Cinramnyp BiJOMUN BUCOKMMHU TPAHCIIOPTHUMU MOAATKAMU, MUTOM
1 IOPOXKHIMH 300pamH.

AHasioriuHa cuctema B ¢hopmi AepkaBHOI jJoTepei nependauena B Kurai, B sikiit
PO3ITPYIOTHCSI HOMEPHI 3HAKH.

J103B1J1 Ha MOKYIKY aBTOMOOLIS MPU HAsIBHOCTI MapKyBajbHOTO Micist. OnHe 3
OCHOBHHMX BHUMOI JUJIl OTPHUMaHHS [03BOJYy Ha INOKYNKY aBTOMOOUIs B SmoHii -
HAsSIBHICTh OCOOMCTOrO MapKyBaJbHOTO MICIIS, PO3TAIIOBAHOTO B pajiiyci HE OUIbIIE
2-x KM Big OynuHKy. [lapkyBasibHE MicCIie 9acTO OpEHIYIOTb.

[Ipu wpomy, momimis SmoHii mepeBipse HE TITbKH (AKT HAIBHOCTI
MapKyBaJIbHOTO MICIIS aje 1 Horo po3MipH, 1 BIAMOBIIHICTh FabapUTIB TPAHCIIOPTHOTO
3aco0y. TakuM YMHOM, B TOJILIIO HAJAAE€THCS BIANOBIIHUM KPECIECHHS.

[TapkyBanbHi micisg B SmoHIi Ha3BaHi, B pa3l SIKIIO0 TPAaHCIOPTHUHN 3aci® Oyio
BCTAHOBJICHO HA HEBIAMOBIIHE MiCIIE /ISl TAPKYBaHHS BOHO €BaKYIOETHCS.

Bucokumu B SImoHi1 3anuInaroThCs MOAATKH 1 CTpaxoBi BHeCKH. IIpu 1mmpomy
TPaHCIOPTHI 3aco0u B SIMOHII MOAUISIOTHCS Ha JBa TUIM - 3BUYAlHI 1 JIETKI
(ITponymepoBaHi JKOBTUMU HOMEPAMH).

Butpatu nHa piunuii momarok B Amonii cknagarote Big 100 go 500 moo.
3aleXXHO BIJI THUIY TPAHCIOPTHOTO 3aco0y. OOOB'A3KOBUN TEXHIYHUN OIS
HEOOX1THO MPOXOJIUTH JIBa pa3u Ha pik, 3a BapricTio 1000-2000 mon. OmHak yuMm
cTapiie aBToMO01JIb, TUM BapTICTh TEXHIYHOTO OIJISAY OLbIIIe.

OOMexeHHsT eKcIulyaralli 1HAMBIAyalbHUX TPAHCHOPTHUX 3aco0IB Yy
3aBaHTaXCH1 YACTUHU MICTa € YyJIOBOIO MPAKTUKOIO JIJIsl 3MEHIIIEHHSI HAaBAHTA)KEHHS
Ha HABKOJIUIITHE CEPEIOBUIIIC.

CydacHa cucrtemMa Tapu(HOro YOPABIIHHSA TPAHCIOPTHUM  IOMUTOM
chopmyBanacs B psai mrariB CIIA Bxe B 1910-x pokax. 3nameHuTuii 3akoH "TIpo
aopoxHi TpacToBi ¢poHau" Big 1956 poky mommpus ii Ha Bcto Teputopii CILIA. 1ls x
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CHUCTEeMa HOPM PO3BUTKY aBTOMOOLTI3a1lii Oyia BKIIOUEHA B 3aKOHOJABCTBA 0araThox
JIECATKIB KpaiH CBITY.

[ToBcrogHO 3ampartoBaB HECKJIAIHUN, ajieé JTI€EBUM MEXaHI3M: UMM OUIbIIE
o0cAru pyxy, TUM OUIbllle CyMapHa BUTpaTa MajvBa 1, BIANOBIIHO, Maca JOPOKHIX
nmojaTkiB. 31 30UIBIIEHHSAM OCTAHHBOI POCTYTh MOKIUBOCTI JOPOXKHIX (HOHIIB
(HaLlOHANIbHUX, PET1OHAIBHUX, MICBKUX) MO (pIHAHCYBAHHIO PO3BUTKY MEPEK1 JOPIT 1
BYJIHIIb.

Oco06nuBy yBary ciiji NpUIUTATA CUCTeMI Tapudikallii B'i31y B HEHTpaJIbHY
yacTuHy Mmicta. Tapud B CiHramypi XxapakTepH3yeTbCsl OCOOJIMBOI THYUYKICTIO. B
cucteMi Tapudikarlii MoXHa BiI3HAYNTH BU3HAYaIbHI YNHHUKH:

1. Kopupopu, udepe3 ski BinOyBaeTbcs B'i3 B IUIATHY 30HY. 3 METOIO
CKOpOYEHHS 3aTOPIB HA MaricTpajsx, 0 BEAYTh /10 IJIATHOTO LIEHTPY MiICTa, pO3MIp
Tapu(y BapirO€ThCS B 3aJICKHOCTI BiJI KOPUIOPY, Yepe3 KU aBTOMOOLIhL B'iXaB B
30HY IUIATHOT'O B'131y.

2. Yac B3y B IUIaTHY 30HY. Y TOAUHU-TIIK Tapu@ Oye BUIIE.

3. CepenHs MIBUAKICTD PYyXY TPAHCIIOPTHUX 3aCO0IB.

Mertoto rHyukoi cuctemu Tapudikamii B CiHramypi € 3ab6e3meueHHs] CTaJoCTi
CepeNHIX MIBUIKOCTEW pyxy B jiana3oHi 45-60 kM / rom Ha JUIsSHKax B30y B
LEHTpaJbHy YacTUHY, 1 B aiana3zoHi 20-30 km / 4 s uneHTpanabHOi YacTuHU. Jljist
BU3HAUYEHHS IIMX TOKA3HUKIB KOXHI 3 MICAIll TPOBOASTHCA  JAOCIIKCHHS
IHTEHCUBHOCTI MOTOKY 1 CEpPeAHbOI MIBUAKOCTI PYXy TPAHCIOPTHUX 3ac00iB. SKIIO
CepeHs MIBUIKICTh TTOTOKY MTOYMHAE BUXOJIUTH 32 PAMKHU TTO3HAYCHUX J1a1Ia30HIB, TO
Mexa Tapudy neperisgaeTbes 3 Kpokom 0,5 ciHramypchbKux aoiapiB (0 CTAHOM Ha
16.11.2015).

TakuM 4MHOM, IUIBOBUM OPIEHTHUPOM CHCTEMU IUIaTHOTrO B'i3ay CiHramypy €
HE MiJIBUIIEHHS SKOCTI MMOCIYT TPOMAaJICBKOT0 TPAHCTIOPTY, @ CKOPOUYEHHS MOMUTY Ha
KOPHUCTYBaHHS OCOOMCTUMH aBTOMOOUISIMU B IIEHTPAIbHIN YaCTHHI MiCTa.

Unctnii mpuOyTOK BiJ IJIaTH 3a B3 B IIEHTP MiCTa HaIpaBIsSEThCI B
HepxaBuuii KonconimoBanuit ®oHA, SKUMH BUTpayae OTPUMaHl KOLUITH Ha CBIA
po3Cy.

[IpakTU4HO Bipa3y Iicis 3alMycKy CHUCTEMH TMOTIK aBTOMOOUIIB B 30HI
iaTHoro B'i3gy ckopotuBes Ha 73% (3 42800 mo 11400 aBTOoMOOimiB B AeHB). [0
noyatky 80-x poKiB OLIbIIIe MOJOBUHA aBTOMOO1UTIB, 110 B'TK/IKAIOTh B IUIATHY 30HY,
mMamu 1o 4 1 Oulelne macaxkwpiB. 3HAYHa YacTHMHA HAacelieHHS Todvala
BUKOPUCTOBYBATH PO3IIMPHIIACS aBTOOYCHY 1 3allI3HUYHY Mepexy. brmuszbko 69%
HACEJICHHS TEpPeUIUI0O Ha BUKOPHCTAHHS T'POMAJICHKOTO TPAHCIIOPTY B PaHKOBI
roguHU-TiK (B mopiBHsAHHI 3 33% B 1976 pori).

3 2000 p 3 MeTor0 yIpaBJIiHH TPAHCIIOPTHOI cucTeMoro JIOHI0HA Ha MiICcTaBl
3aKOHY mpo anMiHictpauiro Bemukoro Jlonmona 1999 p ¢yskuionye myOnidHO-
MpaBoOBa KOpHopaiis, o0 € GyHKIIOHAIBHUM MiIPO3aiIoM aamMiHicTpalii Bemukoro
Jlongona Transport for London (mami - TfL).

Y 2003 p TfL BnpoBamunu "3BIT NpO TEXHIYHOI MOXKIMBOCTI OyTH
peanizoBaHuM npoekTy miatHoro B'i3ay B Jlonmoni (Technical Assessment Report on
the Road Charging Options for London - ROCOL) ony6uikoBanuii 8 2000 p rpymnoto
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HE3JIeKHUX EKCIEpPTIB [JIs OLIHKM MEepCHneKTUB IaTHoro Bizny. Y 2003 poui
cuctema Oyra IpUHATA 10 BIPOBAIKESHHS.

Kpim toro B JIoHnoH1 BU3HAaUEHa €KOJIOTTYHA 30HA, IKa 0OMEXYye B'i3/1 Ha CBOIO
TEPUTOPII0 TEBHUX TPAHCHOPTHUX 3aCO0IB B METOI0 CKOPOYEHHS HEraTUBHOTO
BIJTMBY HAa HABKOJIMIITHE CEPEIOBHUIIIE.

[Ipu B'i3a1 OU3eNbHUX BaHTAXKIBOK MOHaa 3,5 T, aBTOOYCIB, a TaKoOX
CICIIaIbHUX  TPAHCIIOPTHUX 3aco0iB  Ha 0a3l BaHTaAKHHX aBTOMOOLIIB 1
MIKp0OaBTOOYCIB, B T. 4. KOMYHAJIbHOI Ta JOPOKHbOI TEXHIKH, TPAHCIIOPTY EKCTPEHUX
CITY>0 B eKkoJIoriuHy 30HY JIOHI0Ha, HEOOXITHO CIIATUTH 301p Y po3Mipi Bif £ 8 10 £
25 (3a cranom Ha 16.11.2015). MakcumanbHa CTaBKa 3aCTOCOBYETHCS O
TpaHcnopTHUX 3ac00iB 3 Bukugamu CO, noHan 225 r / kM.

3araipHa IUTOmA IUIATHIM 30HM cTaHOBUTH 21 kM 2 (1,3%) Bim 3aramapHOT
teputopii micta. Ilentp JloHmoHna Mae 0e3nid TOYOK JOCTymy, A€ mpairoe 764
CTAl[lOHAPHUX TENEBI31IMHUX J1eTeKTopiB, 700 3 SKMX BCTAHOBJIEHI B M€XaX IUIATHOI
30HU, a 64 Ha T KOpJaoHaX, a TakoX 10 MOOUTPHUX Kamep, BCTAHOBJIEHUX Ha
aBTomMoOUIsX. CrieniaiibHi CTalllOHapHI KaMepu (DIKCYIOTh Jep>KaBHI HOMEPHI 3HAKU
aBToM001TiB (Automatic Number Plate Recognition) (mani - ANPR) i 36epiratots ix B
0a3u JaHux.

[lnaTHuii B34 B IIEHTP MICTa € PUHKOBUM EKOHOMIYHUM IHCTPYMEHTOM,
CIpPSIMOBAaHUM Ha KOPHUCTYBAdiB MEBHOTO CErMEHTa BYJIMYHO-JIOPOKHBOI MEpEexi B
MEBHOMY pETiOHI 3 METOK 3HIDKCHHS TMOMUTY Ha KOPHUCTYBaHHS JIOPOKHBOI
1HGPACTPYKTYpPH, B3HIKCHHS I1HTEHCHBHOCTI pyXy 1, BIANOBIAHO, MiHIMI3AIl1
HEMpPSIMUX PU3UKIB, MOB'I3aHUX 3 HETATUBHUM BIUIMBOM TPAHCIIOPTY HA HABKOIUIIIHE
CepelOBUIIE 1 BUTPAT MICTa, MOB'A3aHUX 3 TPOOKaMH Ha JJOPOrax.

IcHye K1IbKa OCHOBHHUX THIIIB CUCTEM, SIK1 BUKOPUCTOBYIOTHCS IS OpraHi3aiii
IUTATHOTO B'i37y B IIEHTp MicTa. Pa3zom 3 TuM, B IIIOMY CHCTeMa CIPABJISHHA TUIATH
BKJIFOYA€E B ce0€ TPU OCHOBHI CKJIAJOBI:

- BU3HA4YCHHS (aKTy NEPETUHY TIaTHIN 30HU

- CTATYBaHHS TUIATH

- mTpadHUN MEXaHI3M 3a HeCTIaTy

TexHiuH1 pillleHHs BUBHAYEHHA (DAKTy MEPETUHY IUJIATHIA 30HU.

1. MexaHniuHi oOOMeXeHHs

Take pimenHs nepeadadae oOJagHAHHS TOYOK JOCTYIY B 30HY OOMEKEHHS
JTOPOKHBOT'O PYXy TypHIKETaMH, B'I3HHUMH MUTIO3aMH, [UIarOayMoOM. 3HATTS
MEXaHIYHOT'O OOMEXKEHHS MOXe BiIOyBaTHCS JOPOXKHIM TPAIIBHUKOM  ITICIIS
OTPUMAaHHS OIUIaTH, a00 B aBTOMAaTUYHOMY PEXUMI ITPU TBOPI OIUIATH.

3a3HaueHa TEXHOJOris BBAKAETHCS HEMIPUIHATHOIO 711 YMOB BEJIMKOTO MICTa.
Pasom 3 TuMm, Taka cucreMa UUIKOM e€(pEeKTHBHA Ha IUIATHUX IIBHUJKICHUX
aBTOMaricTpaisix, 1€ TPAHCIOPTHUM MOTIK PO3CIIOETHCA M0 PI3HUM TOCAJAaM OIUIaTH 3
MIHIMAJIbHUMH 3aTPUMKAMHU.

2. Cucrema (Dedicated Short-Range Communication, DSRC) 1 dikcye
NEPETUH 30HU OOMEKEHHS JOPOKHBOTO PYXY.

CucremMa CKIIaJJa€ThCA 3:

- KaMepH Bigeodikcalii A OTpUMaHHs 300paXeHHs TPAHCIIOPTHOTO 3ac00y 1
pO3Mi3HABaHHS HOMEPHOI'O 3HAKA;
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- anTeHu g iHQOpMaIitHOrO OOMiIHY 3 OOpPTOBUM  MPHUCTPOEM,
BCTAHOBJIEHOMY TPAaHCIIOPTHUH 3aci0;

- CKaHyluoro TMPHUCTPOI0 I BU3HAYEHHs TrabapuTiB Ta KaTeropii
TPacrnopTHOTr O 3aco0y;

- OOpPTOBOIO MPUCTPOIO (TPAHCIIOHJEP) BCTAHOBJIEHE HA TPAaHCIIOPTHUH 3aciO,
10 B3aEMOJIIE€ 31 3UYUTYBAILHUX MPUCTPOIB.

Bubip Meromy craryBaHHS JOPOKHIX 300piB BU3HAYAETHCA MUIAMH 1
npuninamu cteoproBanoi CIIC, 1, B CBOIO 4epry, BU3HAUYa€ BUKOPUCTOBYBaHI MpU
1€ KOIITH OIUIATH.

3aco0u orIaTH KOPUCTYBAHHS TPAHCIIOPTHOIO 1HPPACTPYKTYPOIO:

- oIjIaTa TOTiBKOI. SIKIIO oriaTta rOTiBKOK BiAOYBAE€ThCS B MYHKTI 300py Ha
nopo3i, To maHuii crocid Bumarae 3ynuHku ATC, 1 HeMuHydYe NPHU3BOIUTH MO
BUHUKHEHHS 3aTOPIB B MyHKTax 300py 1uiat. Te K CrpaBeIuBO 1 JUIsl HACTYITHOTO
croco0y;

- oriata 3a JOMOMOTOI €JIEKTPOHHUX KapT (KPEeIWTHOI, MaJMBHOI 1 T.J1.) Ha
IJIATDKHUX TEpMiHANaX;

- omiara yepe3 Mmepexy IHrepHer. Ilpumyckae, mo BmacHuk ATC nepen
BUYMHCHHSIM IIOi3JKM BHECE KOIITH, 3 SKUX Oyne 3I1MCHEHWH IIIaTDK, Ha CBIM
KOPUCTYBAJIbHUIIBKUN pPaxyHOK Ha cailTl Kommadii-30upaua. Lleil cmocid omuaru
HaWOIIBII yHIBEpCATIbHUHN, 1 MIAXOAWTH A0 BCiX TexHojorii imentudikamii ATC.
Moro Henomik B TOMy, 10, IPH OTOYHOMY PiBHi JOCTYIHOCTI Mepexi, iM HaBpsI uu
3MOJK€ CKOPHCTATHUCS OLIBIIICTD BOMIIB [14].

- oIJlaTa 3a JOIMOMOrOK CMapT-KapTh JJsi OOpTOBOro MpuUCTporo. Bomiit
Ha0yBae cMapT-KapTy, sIka MICTUTh NE€BHY KUIBKICTh YMOBHHUX OajiB, 1 BBOAUTH il B
OoproBuii imeHTU(]IKaTOp CBOro aBTOMOOLIA. [lo Mipi 3miMiCHEHHS TOI3MO0K IIO
IUIaTHIN 1HPPACTPYKTYpi, 11 Oaau CIUCYIOTHCS 3 KapTH.

- oruiarta micysi 00poOKM maHux, 310panux npuctposimu inertudikamii ATC. €
OCHOBHMM CITOCOOOM CTATYBaHHA 300piB MpU BUKOpHUCTaHH1 Jyis ineHTudikamnii ATC
aBTOMAaTUYHOI'0 PO3Mi3HaBaHHS HOMEPHHUX 3HaKiB. BiH BUMarae CTBOPEHHS €IMHOI
0a3u ganux 1o 3apeectpoBanuM B cuctemi ATC 1 iX BlacHHKaM, a TaKOX MPaBOBOT
0a3u, sika J03BOIMIA O 3aCTOCOBYBATH €(PEKTUBHI CAHKIIIT 32 HECILIATY.

BucHoBku

[IpoBenenuii aHami3 J03BOJMB BCTAHOBUTH, [0 CIIOCIO OOMEXEHHS
BUKOPHUCTAHHS 1HAUBIAyadbHUX TPAHCIOPTHHUX 3aCO0IB B MeXaX MICT 3aJIeKHUTh Bl
O0aratbox (pakTopiB, 30KpeMa E€KOHOMIYHOTO CTAaHYy KpaiHW, T'YCTOTH HACEJIEHHS B
KOHKPETHOMY MICTI, HIUIBHOCTI BYJHWYHO-IIOPOXKHBOI MEpexi Ta 0ararbox IHIIUX
daktopiB. Bubupatoun cmociO ayis meBHOro MicTa HEOOX1HO BpPaxOBYBAaTH BCi IIi
(dakTopu.
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YIK 656
OIIHKA KOHKYPEHTHHUX IIEPEBATI' ABTOIIEPEBI3ZHUX
HACAKUPCBKUX ITIANTPUEMCTB B YMOBAX CTPYKTYPHOI'O 1
KOI'HITUBHOTI'O PO3BUTKY
Po:xko C.C., Poxxxo H.S. a.e.H., go1.
TepHONIBCHKUI HAaLlIOHATBHUN TeXHIYHUM yHIBepcuteT iM.LITymros

Abstract

Passenger road transport is a powerful part of the unified transport system of
Ukraine. Your successful operation depends on the definition of competitive
advantages, as well as on the coordination of work with other modes of transport.
Therefore, the analysis of the assessment of the competitive advantages of passenger
road transport enterprises in terms of structural and cognitive development is relevant
and requires a deep and comprehensive study.
Keywords: passenger automobile transport, competitive advantages, consumer
values of service services.

Beryn

VY cydacHil BITUM3HSHIN JIITepaTypi, 0 MPUCBSIYEHA MpoOIeMaM BUKUBAHHS
Ta CTPATErIyHOr0 YCIIXY MACAKUPCHKUX aBTOINEPEBI3HUX MIANPUEMCTB B yMOBax
BHCOKOKOHKYPEHTHOTO CEPEIOBHUIIA, BEJIMKA yBara MpUAUIAETbCS (akTopaMm yCIixXy
MIJOPUEMCTBA, 30KpEMa KIIOYOBUM 1 PUHKOBUM (aKTOpaMm YCHIXy, KIOUYOBUM
KOMIICTEHIIISIM, KOHKYPEHTHHUM TIepeBaram.

AHaJi3 nonepeaHix 10C/Ii1KeHb

[luTaHHA KOHKYpPEHTHHX IIepeBar Ta YIPAaBIIHHS IMPOIECOM IEepPEBE3CHb, B
TOMY YHCJII aBTOMOOUTbHUX MACAKUPCHKUX, po3riaHyTl B poborax C. I1. Aprembena,
O. C. CmupHoBa, B. A. I'yakosa, JI. b. Mupotuna, B. K. Jlons[1] Ta iHIIMX BUSHHX.

Merta Ta 3aBAaHHHA

CydJacHH eTan CTPYKTYPHOT'O i KOTHITUBHOT'O PO3BUTKY PUHKY MaCaKHPCHKUX
aBTOMOOLIBHUX TEPEBE3EHb €KOHOMIKM YKpaiHM XapaKTepU3YEThCS MIIBULIEHHSAM
COIIaIbHUX, OpraHi3allliHUX, eKOJOTIYHMX Ta TEXHOJOTIYHUX BHUMOT MI0/0
(GYHKUIOHYBAaHHS 1 PO3BUTKY TPAHCHOPTHOIO KoOMIUIeKCy. CXWIBHICTh [0
CHIBpOOITHUIITBA B PI3HUX Taly3sX CYCHIUIBHOTO BUPOOHHUIITBA 1 COIliaibHIN cdepi
BUKJIMKA€ HEOOX1THICTh YIOCKOHAJICHHS MDKHAPOJIHUX 1 BHYTPIIIHIX MacaKUPChbKUX
nepeBe3eHb Ta 3MIIHEHHS KOHKYPEHTHUX IMO3UIINA BITYM3HSIHOTO TMEPEeBI3HMKA Ha
TPAHCIIOPTHUX PUHKAX.

Pe3yjibTaTu BUpillleHHS OCHOBHUX 3aB/aHb

B yMoBax pHWHKOBUX BIJHOCHMH KOHKYPEHTHI TIE€pEeBaru € BHPIMIAILHAM
(hakTOpOM YCITIXY y aBTONEPEBI3HOMY Oi3Heci 1 3a0e3MeueHHI eKOHOMIYHO1 Oe3MeKu
kpainu. Ilpu po3poOIi KOHKYpPEHTHOI CTpaTerii macakKMpChbKUX aBTONEPEBIZHUX
MIIPUEMCTBA, Taly3i, pPErioHy, HaIlOHAIBPHOI EKOHOMIKM TIPIOPUTETHE MICIIe
BIJIBOJAUTHCS OLIIHI[I KOHKYPEHTHUX IepeBar.

VY nmitepaTypi pO3pi3HAIOTH 0€3J1id METOJIB OIIIHKM KOHKYPEHTHHX IepeBar
MACaKUPChKUX aBTOMEPEBI3HUX MIANPUEMCTB. JIONUIBHO BUIUIMTH HACTYITHI:

1. KoHKypeHTHI nepeBaru No3uuUiii NOpIBHUIBHUX MTEpPEBar.

2.KoHKypEeHTHI IepeBaru BUXO/I4H 3 TEOpii pIBHOBATH.
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3.KoHKypeHTHI nepeBaru BUXOASYH 3 TEopli eHEeKTUBHOT KOHKYPEHIIIi.

4. KonkypeHtHi nepeBaru Ha 0a3i Teopii IKOCT1 HaJJaHUX MOCTYT.

5. MaTtpuyHi METOAM BUBYEHHSI KOHKYPEHTHUX TepeBar.

6. InTerpanbHi MeToAM.

VY nmiteparypi He ICHYE €IMHOTO MIAXOAY 10 Kiacudikaiii KOHKYpEHTHUX
nepeBar. 3HayHAa YacTUHA JIOCHIJHUKIB, B SKOCTI 0a30BUX BUIUISIOTH JBi
KOHKYPEHTH1 TepeBaru: OUTbII HHU3bKI BHUTPATH, SKI JIO3BOJSIOTH TMACAKHUPCHKUM
aBTOIEPEBI3HUM MIANPUEMCTBAM BCTAHOBIIIOBATH OUIbII HU3bKI IIHK ¥ OTPUMYBATH
OUIbII BUCOKI MpUOYTKH, 1 nudepeHuianio (yHIKAIbHICTh) HAJaHUX IOCIYT, siKa O
3a0e3mnedyBaja HAWBUINY CIOXKMBYY I[IHHICTh. TOMY BKIHUBHM aHAIITHYHUM
3aBAAHHIM € BU3HAYEHHS KIIFOUOBUX (DaKTOPIB YCHIXY 3 YpaXyBaHHSM HasiBHUX 1 THX,
0 MOXXHa TPOTHO3YBATH, YMOB PO3BUTKY Taily3l Ta BHYTPINIHbOTATY3€BOI
KOHKYPEHIIIi.

Metoanka OLIHIOBaHHS  KOHKYPEHTOCIIPOMOXXHOI ~ TEpeBard  IOBHHHA
CUpaTHCS HA  CYTHICTh  IMHHOCTI  HAJaHWUX  TOCIAYTr  aBTOIEPEBI3SHUMU
MIANPUEMCTBAMHU, 10 CTa€ JDKEPEIOM OJIepKaHHS IepeBarn (MarepialibHi,
HEMaTepiaibHi, TPOIIOBI, COMIANbHI W IHII IIHHOCTI), 1 3aJIGKUTh Bim ii 3MicCTy,
JpKeperna TOXOKEHHs, JTUHAMIYHOCTI MpOsIBY, MaciiTaly MOMIMPEHHS W 1HIINX
yMOB[2].

TakuM YMHOM, MPOTHO3YBAaHHS KOHKYPEHTHOI TE€peBaru MacaXKUpPChbKUX
aBTONEPEBI3HUX MIANPUEMCTB MOXKE 3/11iICHIOBATUCSA HAa OCHOBI:

- CHUCTEMHOTO aHajli3y KOHKYPEHTHHX IepeBar i CJIa0KWX CTOPIH MiIMPUEMCTBA;
- CCTEMHOTI'0 aHaJI13y KOHKYPEHTHUX MepeBar HaJaHHUX MOCIYT;

- CHCTEMHOI'0 aHalli3y KOHKYPEHTHHUX IepeBar i cIa0KUX CTOPIH KOHKYPEHTIB
11X MOCIYT;

- aHai3y Ha0Opy LIHHOCTEH, K1 MOXKYTh OyTH MEPETBOPEHI HA KOHKYPEHTHI
MepeBaru  aBTOIEPEBIZHUX MMiIITPUEMCTB;

- aHaJII3y MOXKJIMBOCTI SKICHOT'O JIOTPUMAaHHS MPHUHIIMIIIB IPOTrHO3yBaHHS.

JIsi MiIBWINEHHS KOHKYPEHTHHX TIEpeBar MacaXUPChKUX aBTOMEPEBI3ZHUX
MIOPUEMCTB /10 yBaru O€peThCs HE TUIBKA BIACHUW I[IHHICHHM JIAHIIOKOK
MIJIPUEMCTBA, a U IOIUIBHO 3BEPHYTH yBary Ha JIAHLIOKKM ii crlokvBadiB. B nanuii
MOMEHT ps (ipM CHIBOPAIIOIOTH 3 MapTHEpAMU B MEXKax JIAHIIOTA MEPEBE3EHb 3
METOI0 MIiABUIICHHS €(EeKTUBHOCTI CHCTEMHM 3 HAJaHHS TMOKYIIIEBl CHOKUBUYOT
mMiHHOCTI. JlaHa cHcTeMa CHOXKUBYMX I[IHHOCTEH BKJIIOYAE B ceO€ JIAHIFOKKU
IIHHOCTEN TEBHOIO aBTOIEPEBI3HOTO MIANPUEMCTBA PAa3oM 3  HOro HaOOpoOM
CEpBICHUX TOCTYT, MIO MPAMIOIOTH KOMIUIEKCHO ISl TOCATHEHHS TOCTaBJICHOI METH
JUTST HAaJTaHHA [IHHOCTI CIIOKMBaYaM.

3arajioM JOIIBHO TiABMINYBATH CIOXKHBYl I[IHHOCTI CEPBICHUX IOCIYT 3
MEPEBE3CHHS /10 TOr0 4Yacy A0 MOKM BOHM HE OTPUMaIM HAaWOUIbLIy LIHHICTH B
MOPIBHSAHHI 3 KOHKYPEHTHHUMH. SIKIIO CIIOKMBYA IIHHICTh HAJaHUX CEPBICHUX
MOCIIYT TIOCTYNA€ThCA KOHKYpEHTaM, TO 1 BapTICTh MPOI3ly IMOBUHHA OYyTU
BimoOBiHOO. [Ilpu 1bOMY WIABUIMUTH BapTICTh IMEPEBE3CHH MOXHA, MIITXOM
IMABUIIIEHHS 1X SIKOCTI.
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BucHoBkH
CroxuBYa IIHICTh MMACAKUPCHKUX aBTOIMEPEBI3HUX MIAMPUEMCTB MOXKE OyTH
MIIBUINCHA, SKIIO MPaBWIBHO CTBOPUTH 11 IMIIK 3  npuBabIUBUMU

XapaKTepUCTUKaMU 1 ChOPMYBATH CIPUSATIUBE MEPILE BPAXKEHHS B1JT MOI3/IKH.
Cnucoxk BUKOPUCTAHUX JIZKepeJI
1.Jons, B. K. ITacaxupcbki nepeBesenns : niapyunuk / B. K. lons. — Xapkis:
Bupasnauirso "®opt", 2011, 504 c.
2. Poxxko H. §I. CyrHicHa XapakTepUCTHKa Ta E€BOJIOIS PO3BUTKY MOHSATTS
"pamionanbHa’ Ta ''ippallioHalibHA" TIOBEMIHKA CIIOKUBauda. Haykosuil GiCHUK
Myxkauiecvkoeo depaicasrnozo yHieepcumemy. 2019. Bum. Ne 1 (11). C. 48-53.
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YK 621.33
EKCIIEPUMEHTAJIBHA YCTAHOBKA JJIAA JOCIILZKEHHSA ITTIABICKH
ABTOMOBLIIA
Jamyk O.JI. A.1.H., ipo¢., I'eBko I.b. A.1.H., npo¢., Poratuncexkuit P.M. 1.T.H.,
npo¢., I'yns B.3. a.1.H., nou., Jlekosuu M.I'. K.T.H., 1011., I'eBKk0 B.P. k.e.H.,
XopoumyH P.B.
TepHOMIBCHKMI HAITIOHATFHUN TEXHIYHUNA yHIBepcuTeT iMeHi [Bana [lymios

Abstract

The article provides a description of the developed and manufactured
equipment (experimental installation) for carrying out research on car suspension
under static and dynamic loads. The essence of the experimental installation is the
possibility of carrying out research under the static load of the object under study (car
suspension) and fixing through the installed sensor the relevant data on the monitor of
electronic dynamometer DE 0.5-0.5, as well as the possibility of rotating the wheels
and suspension of the car from the drive drum with an obstacle from a personal
computer through a frequency converter (Altivar 71) using the software Power Suite
version 2.3.0, and visualizations in a personal computer of data from the
accelerometer.

Key words: car, experimental installation, static and dynamic load.

Beryn

Bin maniitHoi poOOTH MiIBICKA aBTOMOOUIS B mporieci Horo (GyHKIIIOHyBaHHS
3QJIEKUTH JOBTOBIYHICTH 1 HAMIMHICTh pOOOTH 6ararb0X CUCTEM aBTOMOOLIS, a TAKOXK
koMpopT Ta Oe3meka B eKciulyaTamli. ToMy mnomaiblnl 3yCHUIS JOCIHIIHHUKIB
JOLIJTFHO HAampaBUTH Ha 1 pO3pOOKYy Ta JOCHIKEHHS POOOTH MPOrPECHUBHUX
BapiaHTIB TMIJBICKM AaBTOMOOUISI MNpU BUKOPUCTAHHI CHEIIalIbHO PO3POOIEHOIO
EKCIIEPUMEHTAILHOTO YCTaTKyBaHHSI.

AHaJi3 nonepeaHix A0¢/Ii1KeHb

JIns  mABUILEHHS  IUIABHOCTI  aBTOTPAHCIOPTHHUX  3acCO0IB  IIMPOKO
BUKOPUCTOBYIOTh KEpOoBaH1 cuctemu miaBicku [3, 6-8]. 3okpema y mpansax [1, 2]
MPOBEJICHO JCTalbHUN aHali3 KOJIMBAaHHb KOJICHUX TPAHCIOPTHUX 3ac00iB, SIKi
CIPUYMHEHI HEPIBHOCTSMHU JIOPOTHM Ta BIUIMBAIOTh Ha IUIABHICTH XOAY. 3arajiom
METOJIMKHU TPOBEIEHHS Ta Pe3yibTaTH €KCHEPUMEHTAIbHUX JOCTIIKEeHb IJIAaBHOCTI
XOAy AaBTOTPAHCIIOPTHUX 3aco0iB BigoOpaxkeHO B mpaisix [4, 5] me posrisHyTa
KEpPOBAHICTh Ta CTIAKICTh pyXy 0araToBICHUX KOJICHUX MAIlMH.

Meta Ta 3aBJaHHSA

Meroro poboTH € pO3pOOJICHHS EKCIEPUMEHTAIbHOI YCTAHOBKH ISt
JIOCITIIPKEHHS TT1JBICKM aBTOMOOLIS 3 BUKOPUCTAHHSAM CY4acHUX 3aC001B JOCIIIIKCHHS
Ta OTPUMAaHHS €KCIIEPUMEHTATBHUX JaHUX.

Pe3yjbTaTu BUpillleHHS] OCHOBHHX 3aB/IaHb

JInsi BUKOHAHHA EKCIIEPUMEHTAIbHUX JOCHIKEHb IMIJBICKM aBTOMOOUIS 3
METOI0 TIATBEP/KEHHS PE3YJIbTATIB TEOPETUIHHUX JOCIIHKEHb HAMHU PO3pOOJIEHO Ta
BUTOTOBJICHO E€KCIIEPUMEHTAIbHY YCTAHOBKY, KOHCTPYKTHUBHY CXEMY Ta 3arajibHUi
BUTJISIJT AKOI NPEACTaBICHO Ha puc. | (s AOCHIKEHHS XapaKTEepPUCTUK MpHU
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CTaTUYHOMY HABaHTXKEHH1) Ta puc. 2 (IS JOCHIDKCHHS XapaKTePUCTHK IPHU
JMHAMIYHOMY HaBaHTAXKCHHI).
Ei

= = e - %

0
Pucynok 1 ExcnepuMeHTA/IbHA YCTAHOBKA LIS IOCJIIIZKEHHS MiIBICKHU
aBTOMOOLIA 3 eKCIIEPUMEHTAILHIM 00JIaJHAHHAM /181 ikcanii K10cTiIKyBaHUX
XapaKTePUCTHUK NMPH CTATHYHOMY HABAHTA’KEHHi: 2 — KOHCTPYKTHUBHA cXeMa; 0—
3arajJJbHUM BUTJISAX
ExcniepyMeHTanbHy YCTAaHOBKY BHKOHAHO Y BUTIAAI pamu 1, Ha sKid
3akpimieHo onopy 2 (puc. 1 i puc. 2). B pami 1 Ha KpoHIITEHHaX 6 3 MOXJIHMBICTIO
3MIIIEHHS 10 BEPTUKAI 3aKpIIJIEHO MPUBIAHUN OapabaH 3 3 MEPEenIKko00 S, sSKUii
MPUBOIUTHCS B PYX enekTpornpuBojoM 4. B omopi 2 3akpimieno 6anky 10, mo sikoi
KPIMUThCS TiJBICKa aBTOMOOUIA 9 3 Kosecom 7. IliaBicky aBTOMOOLISA 9 3 KOJlecoM 7
TaKOXX 3aKpIIUICHO y HIDKHBOMY Bakedl 8, SKHM 3 MOXJIHMBICTIO BEPTHKAIHHOTO
3MIIIEHHS 3aKpiIyieHo B omopi 2. PerynroBanHs mapaMeTpiB MiBICKH aBTOMOOLIS 9
MPOBOJUTHCA HABAaHTAXXYBAJIbHUM MexaHi3MoM 11 1 Tuckom kommepcopa 12
MTHEBMOKaMepH MiJBICKH aBTOMOOLIs 9.
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[Ipu mpoBeneHHI OCTIPKEHHS TMIABICKA aBTOMOOUIA 3 EKCIEPUMEHTATbLHUM
obnmajHaHHAM i (ikcarii JOCHIIPKYBaHMX XapaKTEPUCTHK TMPU  CTAaTHYHOMY
HABaHTAXECHHI BUKOPUCTOBYETHCS €NEKTpOHHUN nuHamoMmeTp 14 (puc. 1). nsg uporo
MDK HIDKHIM KIHIIEM MiJBICKa aBTOMOOLIS (PyXOMOI YacTHHOI) 9 Ta pamoro
(HepyXOMOIO YaCTMHOK pPaMHOI KOHCTPYKIli) 1 BCTAHOBIIOETHCS  JATUYUK
enekTponHoro aumHamomerpa 13 JIE 0,5-0,5. Jlami nns oTpMMaHHS BiATOBITHHMX
JIlAHUX B CTAaTHUL{l 3T1JHO PO3POOIICHOT METOAMKH POBOJNTHCS HOrO HABAHTAXKCHHSL.

2 I . ¥ T B 2 i
3 X 0 — \ n
4 [ e \
K K AKX \
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Pucynok 2 ExciepuMeHTA/IbHA YCTAHOBKA JIJISL IOCJ/I2KeHHS MiIBICKH
aBTOMOOLISA 3 eKCIIEPUMEHTAJBLHUM 00JIaITHAHHAM IS (PIKCALIL JOCTIIKYBAHUX
XapaKTEePUCTUK NMPH TUHAMIYHOMY HABAHTAKEHHI: 2 — KOHCTPYKTHBHA CXeMa;

0— 3araJJbHUH BUIJISA
[Ipu mpoBeneHHI MUHAMIYHUX JOCTIKEHh BUKOPUCTOBYIOTHCS TEPETBOPIOBAY
yactotu (Altivar 71) 14 (puc. 2), KepyBaHHSI SKUM 3A1MCHIOETHCS 3 MEPCOHAIBLHOTO
komm 'torepa (I1K) 15 3a momomororo mporpamuoro 3abe3neuennst Power Suite Bepcii
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2.3.0, Ta akcenepomerp 16 3 Bi3yamnizali€lo JaHUX Yy MEPCOHATILHOMY KoM 'totepi 17.
JlocmimpKeHHsT POBOASTHCS HACTYMTHUM YrHOM. [licis momadi curnamy 3 [1K 15 gepes
MepeTBOpIoBayY 4acToTu 14 Ha enekTponpuBii 4 OCTaHHIM MPUBOAMUTHCS B PyX
MpUBIIHUIM OapabaH 3 3 MepemKko1010 5. 3a paXyHOK CHIM TEPTs MPpUBIAHUN OapabaH
3 mpUBOAUTH B 00EPTOBHUI PyX KOJIECO 7, iK€ MPOKOUYYETHCS MO0 HHOMY Yac BiJl 4acy
HADK/KAI0YM Ha MEPelKoy 5. 3a paxyHOK L[bOTO CHpallbOBYE IMiIBICKA aBTOMOOLIsS
9, sika MOYMHAE 3IMCHIOBATH MEPEMIIIIEHHSI Y BEPTUKAIILHOMY HANPSMKY, BEIMYNHA
aKkuX (IKCYEThCSA akcelepoMeTp 16 3 Bi3yamizali€lo JaHUX Yy TEPCOHATHLHOMY
komm’torepi  17. KoperyBaHHd mapameTpiB MIJIBICKA 31HCHIOETHCS THUCKOM
KoMmIiepcopa 12 mHeBMOKamepH TiJBICKM aBTOMOOUIS 9 Ta HaBaHTaKyBaJbHUM
MexaHi3MoM 11.
BucHoBok

Ha po3pobiieHiii Ta BHUIOTOBJCHIM €KCIEPUMEHTAIbHIM YCTaHOBII JIJIst
JOOCHIPKEHHST TIABICKM aBTOMOOUIA MOXKHA IPOBOJUTH EKCHEPUMEHTH IpPH
CTaTUYHOMY Ta JWHAMIYHOMY HABaHTAXXEHHSX, BUKOPUCTOBYIOYH, MPH IHOMY,
MIPOTPECUBHE EKCIICPUMEHTAILHUM OOJIaiHaHHAM Il  (pikcarii  JOCTiIKYBaHUX
XapaKTepUCTUK, a came: enektponHuit aumHamomerp JIE 0,5-0,5, meperBoproBau
gactotu Altivar 71 3 mporpamuuMm 3abe3nedeHHssM Power Suite Bepcii 2.3.0 ta
YHIBEpCAJIbHY PEECTPALIIIHY CUCTEMY (AKCEIEPOMETP).
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V]K 629.083:621.431
NIATHOCTYBAHHS IIWIIHIPO-IIOPIIHEBOI I'PYIIU JIBUT'YHA
Ko3zauenko O.B., a.1.H., npo¢., Copokin C.IL., k.T.H., 1011., Bamekiun /1.1O.,
CTYJEHT
Jlep>xaBHHI 010TEXHOJIOTIYHUN YHIBEPCUTET

Abstract

A systematic analysis of the methods of diagnosing the cylinder-piston engine
group was performed. A new method and technical support for measuring the
parameters of the technical condition based on the dynamics of the growth of the
compression value in the superpiston space with the registration of the pressure in the
cylinder at each compression cycle has been developed.

Keywords: engine, cylinder-piston group, parameters of technical condition,
accuracy of measurements, technical means of diagnosis, compression.
Beryn

BuznayasibhuM  (akTopoM  MIJBHUILEHHA €()EKTUBHOCTI  BUKOPUCTAHHS
aBTOMOOUTFHOTO TPAHCHOPTY B TEXHOJOTTYHHUX MPOIECaX CLIbCHKOTOCTIOAAPCHKOI0
BUPOOHUIITBA CJiJl BBAXKATH BUKOPUCTAHHS CyYaCHUX METOIB Ta TEXHIYHUX 3aC001B
J1arHOCTYBAHHS 1 MPOTHO3YBaHHSA iX TEXHIYHOrO cTany [1,2].

CydacHuil cTaH pPO3BUTKY 3ac00iB J1arHOCTYBaHHS OCHOBHHX arperariB Ta
CHUCTEM aBTOMOOUILHOTO TPAHCIOPTY BKa3ye Ha Te€, 10 HANMOUIBII CKIAJHUMH 1
TPYAOMICTKHMH € OTepailii BU3HAYCHHs CTaHy IWIiHApo-tiopirHeBoi rpynu (III1D).
He nuBnsyuch Ha 3HAYHY KUIBKICTH METOJIB J1arHOCTYBAHHS, BUPIIIEHHS JTaHOL
po0JIEMH B MIOBHOMY 00CS31 HE BAAETHCSA MO MPHUYKHI BIICYTHOCTI YHIBEPCAIBHOCTI
METONY, HHU3bKOI UYTIHUBOCTI Ta 1H(OOPMATUBHOCTI Ta 3HAYHOI TMOXUOKHU
BUMIpIOBaHHA. lle cHoHykae 10 TMOIIYKYy HOBUX TIAXOJIB y CTBOPEHHI Ta
BIIPOBAPKCHH] Y BUPOOHUIITBO HOBUX BUCOKOE(EKTHBHUX JIIarHOCTUYHUX 3aCO01B.

AHaJIi3 monepeaHix J0C/IiIKeHb
AHan3 JOCHIKEHb B HANPSAMKY MiJBUILEHHS e(peKTUBHOCTI aiarHoctyBaHHs LTI
JBUTYHIB B TEXHOJIOT1YHUX TMpoOIlecax OOCIyroByBaHHS aBTOMOOUIBHUX 3ac001B
BKazye Ha Te, 1o Bigomi mnpwiaau: K-69M, wmotoprectep, Kommpecorpad,
KOMIIPECOMETpP, 3a0€3MeuyloTh 3arajibHy OIHKY TE€PMETHYHOCTI HAJIMOPIITHEBOTO
NpOCTOpPY 3 BIPOTiAHICTIO HA piBHI 50%, IO 3yMOBIIOE HAIXOJKEHHS B PEMOHT
JIBUTYHIB 3 HEJOBUKOPHUCTAHHSIM pecypey [3, 4].

3rizHo [3] omiHoBaHHS TexHIuHOro ctany II{IIIT 3milicHIOETBCS 3a THUCKOM
MOBITPSA B KIHII TaKTy CTUCHEHHs (komrpecii). OlHaK BiH J03BOJISIE JIUIIE BUSHAYUTH
HAsSBHICTh a00 BIACYTHICTH Kommpecii B mumiHapi. OAHAM BUMIPOM HEMOXKIHUBO
PO3ILIUTH BHUTOKY TMOB'I3aHI 3 HE TEPMETUYHICTIO KiamaHiB abo 3HocoM abo
3aKOKCOBYBaHHSIM KOMIIPECIHHUX Kinels. [t monryky [4] HecrpaBHOCTI MPOBOISTH
JBa BHUMIPIOBAHHS KOMIpPECIi MO IWIIHAPY 13 3aKPUTO 1 TMOBHICTIO BIJKPUTOIO
JIPOCEIIHOIO 3aCIIIHKOI0 a00 10Aal0Th 3-5 MJI OJIii 111 TOCWJICHHSI MAacJsIHOTO KJIMHY
y CIIOJIy4eHH1 KOMIpECiifHEe Kuiblle - Tutb3a. [Ipu 1ipboMy moxmbOka BUMIPIOBAHb
cTaHOBUTH HEe MeH1Ie 30%.

3 METOI0 MABUILIECHHS JOCTOBIPHOCTI JIarHOCTYBaHHS IWJIIHApPA BaXXJIHMBO HE
TUTBKH BUSHAYUTH MOTO KOMITPECIIO, a i OI[IHIOBATH JUHAMIKY 3POCTaHHS BEIMYMHU
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komripecii. ToOTO, MIABUIIMTH TOYHICTH BUMIPIOBAaHb MPU BU3HAYEHH! TEXHIYHOIO
crany [UII' nBuryHa M™okHa Yy BHIIQJIKy pEECTpallii 3HAYEHHS THCKY Y
HAJIMOPIITHEBOMY IIPOCTOPI Ha KOXKHOMY €TaIli CTUCHEHHS [4].
Meta Ta 3aBJaHHSA

Po3pobutu MeTonuky Ta TexHIYHE 3a0e3MeUYeHHs 1arHOCTYyBaHHS IMIIHJIPO-
MOPIITHEBOI TPYNMHM JBUTYHA, IO Tiependadae BHUMIPIOBAHHS 3HAYEHHS THUCKY Y
HAJIIOPITHEBOMY MPOCTOP1 HA KOXKHOMY €Tarli CTUCHEHHS.

Pe3yjibTaTH BUpillIeHHS] OCHOBHHX 3aB/aHb

KoMmrmionyBanpHa cxeMa TMPOMOHOBAHOTO BHUMIPIOBAIBHOTO KOMITIEKCY IS
JIarHOCTYBaHHS IWIIHAPO-TIOPIITHEBOT TPYyNU JBUTYHA [UIIXOM JHUHAMIYHOI
komrpecorpadii (puc. 1) mobynoBana Ha 6a31t ocuunorpada USB Autoscope III 3
TaTYUKOM TUCKY Px35, skuii BXOAHWTH y KOMIUICKT ocumiiorpada. /laruuk mae nBa
ajanTepu JUisl IPUETHAHHS JI0 )KUBJICHHS 1 BUMIPIOBAIILHOTO KaHaly ocuuiorpada ta
CBIYKOBOT'O OTBOPY KaMepH 3ropsSiHHS IIWIIHApA SIKWHM MiJuIArae aiarHoctyBaHHio. Ha
BXOJ1 y TOBITPSHMM KaHAJI JaT4YMKa BCTAHOBJICHWM 3BOPOTHUM KjamaH, 0
YTPUMYETBCS y 3aKpPUTOMY CTaHi MPYyKHUHOI0. [1010B)KYyBay CIIyrye misi MOXIJIHMBOCTI
BUKOPUCTAHHS JAaTYMKa HA JBUTYHAX PI3HUX MapoK. KOHCTPYKTHBHO MOIOBXYBad
BUKOHAHO TaKMM YWHOM, IO HWOro BHYTPIIIHIA 00’€M JIOPIBHIOE BHYTPIIIHHOMY
00’eMy MOMOBXKYyBaua JaT4MKa THUCKY 3 KOMIUIEKTy ocumiorpada. Lle 3abe3neuye
MO>KJIMBICTh 3aCTOCYBaHHS BOY/IOBAHOT OMIlli BUMIPIOBAHHS TUCKY 0€3 3aCTOCYBaHHS
HaJIaro/)KyBaHb KOPHUCTYBaya 3 TAPYBaHHSIM JaTUHKA.

MpuegHyBanbHUA Kabenb
Aaryuka Px35

N\
Aarunk Px35 MpuenHyBanbHU
nopT AaTtunka

MoposxyBay

3sopoTHuiA KnanaHa
Knanax

\ USB kaGenb

ApanTtep

K
3ropsHHA

AKymynatrop

aB3

USB ocuunorpad

Pucynok 1 Cxema kommpecorpaga na 6a3i USB ocumiiorpaga
Bizyanizarris nporeciB AlarHOCTYBaHHs 3a0€3MeUy€eThCsl HA MOHITOP1 HOYTOYKa
3TiTHO  BCTAHOBJIGHOI  TporpamMu  KepyBaHHsS  ocumiorpadgom.  JKuBnenus
BUMIPIOBJIBHOI CXE€MHU 3JIIMCHIOEThCS Bif akymyinaropa. Ocuunorpad 3 HOyTOyKOM
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3’ennyeThess USB kabenem.

[Tpouiec giarnocryBanus LIII" JIB3 3 ickpoBuUM 3amamtoBaHHSIM 3IHCHIOETHCS
32 HACTYNHUM QJITOPUTMOM. 3amycKaloTh 1 MPOrpiBalOTh JABUTYH JO pPOOOUOi
TeMIiepaTypu. BUKpy4ylOTh yC1 CBIUKM 3amaitoBaHHs ABUryHa. [lopiiens nuiiHapa,
SKUHN TEPEBIPAETHCS, BCTAHOBIIOIOTh Y BEPXHIO MEPTBY TOUKY, HE3aJIEKHO BiJl TAKTY
(ctuckaHHs uM BIycKy). [Ipuennyrors pi3pOoBuit ananrtep natuuka Tucky Px35 no
CBIYHOTO OTBOpY IwimiHApa. [IpueaHyroTh eNeKTpHYHE PO3HIMAHHS JaT4hKa 10
akymynaropHoi Oarapei, Ta MPUEIHYIOTh JaTYUK JIO BIJMOBIJHOTO BXOHIY
ociwiorpada. BuOuparoTh BiAMOBIIHUN PEXUM Ta BKIIOYAIOTh 3aMUC OCHUIOTPAMH.
HartuckaroTe Ha meganp akceneparopa i 00epTaloTh KOJIIHYACTHI Ball HAa TPOTs3i 3-4
cekyHZ. Bukirouarore 3ammc. 30epiraioTh OTpUMaHI pe3yJbTaTH Ha KOMIT IOTEpI.
ITopmens HacTymHoro mwnaap JIB3, mo miaisrae 1iarHoCTyBaHHIO, BCTAHOBIIIOIOTh
y BMT 1 noBToproroTs nporeaypy aiarHoctyBanHs. Ilicis 30epiraHHs oclAIorpam
M0 YCIM HMJIIHAPAM iX TOYEPIrOBO BI3yalI3yIOTh 1 aHAII3YIOTb.

Sx npunazn, pe3yabTaTd Bizyamizailii OTPUMaHUX PE3yIbTaTIB JJIsl IHIIHIPIB
JIB3, 1110 CYyTT€BO Pi3HATHCA 3@ TEXHIYHUM CTAHOM MPEJCTABIECHO Ha puUcC. 2.

— -

9.568 Bar
:1.261 Bar

A:-1.816 mV
h:544.8 uv
T-448 ms
F:2.232 Hz

Pucynok 2 Ilpukiaan Bizyasaizamii pe3yabratiB giarnocryBanns HIIT
Ha mincraBi oTpuMaHMX pe3yJibTaTiB poOJIATh BUCHOBOK IIOAO TEXHIYHOI'O CTAaHY
LI JIB3. Hampukiaz, SKIIO Ha MEpIIOMYy TaKTI CTUCHEHHS BEIIMUYMHA THCKY Ma€
HeBenuke 3HaueHHs B Mexax (0,3 + 0,4 MIla), a npu HacTYIMHUX TaKTaX CTUCHEHHS
PI3KO 3pOCTae, TO 1€ CBIAUUTH MPO 3HOC MOPIIHEBUX KJIEIh, aJie SKIIO Ha MEepIIOMY
TaKT1 CTUCKaHHS jocsaraeThcs nmoMipauid tuck ( 0,7 = 0,9 MIla), a npu HacTymHUX
TaKTax CTUCHEHHS 11€ 3HAUYCHHS MPAKTUYHO HE 3pOCTA€E, TO 1€ MOOIYHO CBITYUTH MPO
HAsSBHICTh BUTOKIB 4epe3 Ne(eKTH KianaHiB, MPOKIAIKH, TPIIIMHA B TOJOBIN OJIOKY
IUTIHIPIB TOIIO.

BucHoBku

3anponoHOHUN METOJ Ta TeXHIYHE 3a0e3MeUeHHs 11arHOCTYBaHHS LIMJIIHIPO-
MOITHEBOI TPYIHU JT03BOJISIIOTH OIIHIOBATH JUHAMIKY 3POCTaHHS BEJIUYMHU KOMIIpECii
y HaJMOPIIHEBOMY IMPOCTOPi, IO 3YMOBIIOE MiJBHUIIECHHS TOYHOCTI BUMIPIOBAHHS
napaMmeTpiB CTaHy Ta MPOrHO3YBaHHS Pecypcy JBUTYHA.
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YK 656
JIOT'ICTUYHA CUCTEMA ABTOTPAHCITIOPTHOI'O
MIAIPUEMCTBA
I'eBko L.b., a.1.H., npo¢., Kpucromuyk M.€., K.T.H., 1ou., Iliekan Y.M., K.e.H.
TepHOMIBCHKMI HAIIIOHATLHUN TEXHIYHHUM YHIBepcUuTeT iMeHi [Bana [lymtos

Abstract

Functioning of the logistics system mechanism of the motor vehicle enterprise
was described. The dependence of the logistics system of the enterprise on external
and internal factors was emphasized. The goals of the components of the logistics
system were determined and the main requirements for the logistics system were
outlined.

Keywords. Logistics system, management, motor vehicle enterprise, logistics
strategy, logistics costs.

Beryn

Buo3minu cy4acHO1 MOJITUKO-EKOHOMIYHOI CUTYaIlli B YKpaiHi 3yMOBIIOIOTh
MiABUILEHY yBary 10 epekTuBHOro (hyHKI[IOHYBaHHS TPAaHCIOPTHOI raimy3i YKpaiHu.
CrabinpHa poOOTa aBTOTPAHCHOPTHUX MIANPUEMCTB — BaXIMBa 3alopyka
MIATPUMAHHS HALIOHAJIbHOI €KOHOMIKHM. lle 3yMOBIIO€ akTyanmi3alilo BHUPILIEHHS
MUTaHb OpraHizamii 1 yMOpaBIiHHS JIOTICTUYHOIO MISUTBHICTIO aBTOTPAHCHOPTHUX
H1IPUEMCTB.

AHaJi3 nonepeaHix J0CJiIKeHb

[IpoOnemMu Ta NEpCHEKTUBU PO3BUTKY JIOTICTUYHOI CUCTEMH BITUHU3HSHUX
HIJOPUEMCTB OTPUMYIOTh BIJIOOpa)KEHHS y YHCIEHHUX Mpalsgx HaykKoBUiB. Tak,
JOCTIHKEHHIO OCOOJTMBOCTEN TPAaHCTIOPTHO-JIOTICTHYHUX CUCTEM MPUCBSYCHI POOOTH
B. Bparincekoro, JI. />xoncona, B. Jlukans, 1. 3abnoacekoi [3], €. KpukaBcbkoro,
I. JIe6inp, A. Ilaciunuka, O. CokomnoBoi, O. Tpugina Ta iH.

HaykoBo-meTonnyni Ta TOpakTU4YHI acnekTd (opMyBaHHS  JIOTICTHUKH
JOCTIDKYBAJINCh TaKUMH HaykoBIiMH, sk O. Aspamenko [1], O. Imenko,
T. JloryroBa [5], B. Ilepebuiinic, O. Ilomskora, O. Tkau [6], JI. Spomienko Ta iH.
[Ipore 3a cyyacHUX YMOB IMpPIOPUTETHICTb PO3BUTKY JIOTICTUYHOI AisUIBHOCTI
MIAIPUEMCTB B YKpaiHi OOyMOBIIIOE HEOOXITHICTh JTOCHIIKEHHS Pi3HOCTOPOHHIX
acCIeKTiB dhopmyBaHHSI Ta GyHKITIOHYBaHHS JIOT1ICTUYHOT CHUCTEMH
aBTOTPAHCIIOPTHOIO IM1IIIPUEMCTB.

Merta Ta 3aBIaHHA

Meroro cTarTi € BHCBITJIEHHS OCOOJMBOCTEH  JIOTICTUYHOI CHUCTEMU
aBTOTPAHCIIOPTHOTO MiANpUEMCTBA. Mera JOCHiIKeHHS OOYMOBWJIa BHKOHAHHS
TaKUX 3aBJaHb:

— TpOAHAJI3yBaTH OCOOJMBOCTI (DYHKIIIOHYBAaHHS JIOTICTUYHOI CHCTEMHU
aBTOTPAHCIIOPTHOT'O MiIMPUEMCTBA;

— OKPECJIUTH 11JI1 KOMIIOHEHTIB JIOT'ICTUYHOT CUCTEMH;

— BHW3HAYUTH OCHOBHI BHUMOTH [I0 JIOTICTUYHOI CHCTEMH CYy4YacHOTO
i ITPUEMCTBA.

Pe3yabTaTn BUpilIeHH OCHOBHUX 3aBAHb
CxiamHi Ta JOMHAMIYHI YMOBH PHUHKOBOTO CEpPEJOBHUINA, B SAKUX BXKE
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BKOpIHWJIACS Ta PO3BUHYJACSA JIOTICTHYHA CHCTEMa, JUKTYIOTh CyO’€KTaM
rOCIIOIapIOBaHHs Imopa3 Oureie immepatuBiB. [[ns Toro, mo6 GyHKIOHyBaTH
YCHIIIHO, JEMOHCTPYBaTH pPO3BUTOK Ta 3a0e3mneuyBaTd MPUOYTOK, CydacHUH
JOTICTUYHUN MEHEPKMEHT TNPOIMOHYE I[UIy HHU3KY JIOTICTUYHUX METOIIB Ta
iHCTpYMeHTiB. OHAK, TiAOIp BIACHOI JOTICTUYHOI CUCTEMHU JJISI OKPEMOI OpraHizarlii
— CKJIaJIHE 3aBJaHHs, 1110 Tiepeadavae BpaxyBaHHsI OCOOJMBOCTEN SIK 30BHIIIHIX, TaK 1
BHYTPIIIIHIX YMOB T'OCIIOJIapIOBAHHS, IUJIEH Ta 3aBJaHb OpraHizarlii, KOPIOpaTUBHOI
KYJIbTYpH.

JloricTnyHa cucTemMa Ma€ OPraHiuHoO 3alHATH CBOE MICLI€ B CUCTEMI PO3BUTKY
aBTOTPAHCIIOPTHOTO MiIMIPUEMCTBA, JOIMOBHIOIOYH Ta IMiICUITIOI0YH OCTAHHIO.
BaxxnnBoro BUMOT OO J10 JIOTICTUYHOI CKJIAJIOBOI € BIATOBIHICTh CY4aCHUM yMOBaM
(GYHKIIOHYBaHHS YKPATHCHKUX aBTOTPAHCIIOPTHUX MiATPUEMCTB.

ODyHKI[IOHYBaHHS ~ MEXaHI3MY JIOTICTUYHOI CHUCTEMH  YMOKJIUBIIOETHCS
3aBSKU:

1. nep>kaBHUM HOPMATHBHO-TIPABOBHM aKTaM IIOJI0 PETYIIOBAHHS JISIIBHOCTI
JIOTICTUYHOI CUCTEMHU;

2. cucremi MpUIOMIB, MPHUHIMIIB, CHOCOOIB Ta METOAIB YNPaBIiHHS
JIOTICTUYHUMU TIPOLIECAMU;

3. BHYTPIILIHIM aKTaM PEryJIOBaHHS JOTICTUYHOO AISUIBHICTIO;

4. pUHKOBOMY MEXaHI3My peryJIIOBaHHS JIOTICTUKOIO MiAnpueMcTBa [6, c. 225].

JlorictTuyHa cucTteMa MiANPUEMCTBA BKIIOYAE CHUCTEMY TIOB’SI3aHUX IIiJIEH,
BIJIMOBITHO JIO SIKMX PO3POOJISIIOTHCS MOKAa3HUKHU OIIHKW. ba3oBHMMH KOMITOHEHTaMH
JIOTICTUYHOI CHUCTEMH, Ha Hally AYMKY, €. BHYTPIIIHS CKJIaJ0Ba, KIIEHTChKa
CKJa/noBa, (piHAHCOBa CKJIa/J0Ba, CKJIaJ0Ba HaB4YaHHA Ta pocTy. KoxkHa ckiamoBa
XapaKTEPU3y€EThCS BIACHUMHU JIOTICTHUHUMHU HUTIMHA. CIipoOH rapMOHI3yBaTH 111 Pi3HI
Il y OUThIIOCTI BUMAJAKIB MPU3BOAATH JO 3POCTAHHS BHUTpPAT y MPOLECT PYXY
pecypciB, IO HETaTUBHO BIUIMBA€ HA BapTICTh ToBapiB. OCTaHHE BUKIWKAHE
BIJICYTHICTIO METOAOJIOTIYHUX Ta METOAMYHUX e(EeKTUBHUX pilieHb y cdepi
YIPABIIHHS JIOTICTUYHOIO CTPATETIE€I0 PO3BUTKY.

Peamizamis 1mineit 1 3aBgaHb MIANPUEMCTBA B paMKaX JIOTICTHUYHOI CHCTEMH
cy0’ekTa TocmojaproBaHHs mependadae popMyBaHHS OpraHizaiiiiHO-eKOHOMIYHOTO
MEeXaHI3My 11 PO3BUTKY, IO 3a CBOECK CYTTIO € TPYIOK B3aEMOIIOB’ I3aHUX
YIOPSIKOBAHUX METOIB, MPUHIIUITIB, (QYHKIIIH, KpUTEPIiB Ta AiH, sIKi 3A1HCHIOIOTH
BIUTHB HA TApaMeTpy JIOTICTUYHOI CHUCTEMHU MiANPUEMCTBA. PerymoBaHHA
JIOTICTHYHOI MISUTBHOCTI 31MCHIOETHCS HOPMATHBHO-TIPABOBUMHM, OpraHIi3alliiHUMHU,
iHpopMalIfHUMU Ta TEXHIYHUMHM 1HCTPYMEHTH BIAMOBIIHOI CIIyk0010 abo
YIIOBHOBAXXEHOIO MOCAI0BOI0 0COOOIO.

OOG’eKTHUBHOIO HEOOXITHICTIO IMiABUIIEHHS €()EeKTUBHOCTI JIOTICTUYHOI CUCTEMU

- KOOpJMHAILIIS Ta ONTUMI3AIlisl JOTICTUYHUX BUTpPAT;

- MIOIIYK PE3€pBIB JIOTICTUYHOI JISJIbHOCTI;

- mepexiJ BiJ YaCTKOBUX IIIJICH yMpaBIiHHS JIOTICTUMHUMH TPOIECaMU [0
3araJiIbHUX LUIEH JIOTICTUYHOI CHCTEMH;

- TABUIICHHS €(QEKTUBHOCTI B3a€EMOIOB’SI3aHUX EJIEMEHTIB JIOTiICTHYHOI
CHCTEMH;
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- IMHAMIYHICTb 1 ONIEPATUBHICTh YNPABIIHHA JOTICTUYHUMU BUTpaTaMU;

- 00JTIK JIOTICTUYHHX PU3UKIB.

["onoBHI 3a1a4i JIOTICTUYHOT CUCTEMHU aBTOTPAHCIIOPTHOTO MiAMPUEMCTB:

- YOpABIIHHS JIOTICTUMHUMHM BUTpaTaMd B KOXKHIA OKpeMmiil JaHii
JIOTICTUYHOTO JIAHIIOTA Ta B JIOTICTUYHOMY JIAHITIO31 B I[IJIOMY, BPaXOBYIOUH 3MIHH SIK
30BHIIIHBOI0 TaK 1 BHYTPIIHHOIO CEPEIOBUIIIA;

- ONTHUMI3AIlis JIOTICTHYHHUX TMPOIECIB JUIsi MaKCUMaJIbHOTO 3aJ0BOJICHHS
CIIO’KMBAUIB Y BUCOKOSIKICHUX MMOCITYTax;

- 3a0€3MeYeHHs] MAaKCUMAaJIbHOI PEHTA0ENbHOCTI JISIBHOCTI Ta €PEeKTUBHOCTI
CHIBBIIHOIIEHHSI OKPEMUX JIOTICTUYHUX BUTPAT.

3a JOMOMOrol CHUCTEMHM NPUHHATTA pillleHb BiOyBaeTbcs (HOpMYyBaHHS
JIOTICTUYHOI CTpaTerii MANPUEMCTBA, a CHUCTEMa IIILOBOTO YIPABIIHHS III€I0
JIOTICTUYHOIO CTpATeri€cl0 B TPOIECI MPUUHATTS OOIPYHTOBAHUX PIlIeHb I10J0
HANpsAMIB PO3BUTKY € CTPATETIYHUM OPIEHTHPOM €(EKTHBHOTO (PYHKI[IOHYBAHHS
JIOTICTUKM B YMOBaX HEBU3HAYEHOCTI BIUIMBIB 30BHIIIHBOTO CEPENOBUINA 3 METOIO
OTpUMaHHA MPUOYTKY BiJl BUPOOHHULITBA a0O0 MPOJaXXy TOBapiB, HaJaHHS MOCHYT,
MiABUILEHHS PEHTA0eIbHOCTI BUPOOHUIITBA, SIKa MEPEBOJUTH MIANPUEMCTBO B CTaH,
ONTUMAJIBLHUN JJIs TOCATHEHHS 111l (DYHKI[IOHYBAHHS 1 PO3BUTKY B JIOBTOCTPOKOBIM
MEPCIEKTHUBI.

BucHoBku

TpaHCOpTHO-IOTICTUYHA CHUCTEMa MIANPUEMCTBA MOTpedye Oe3nmepepBHOIO
MOHITOPUHTY Ta KOHTPOJIIO 3 METOI0 BUACHOTO pearyBaHHs Ha HeOaKaHI BIIXHUICHHS
B poOOTI Ta MOMJIMBOCTI MIATPUMAHHS CHUCTEMH B pOOOUYOMY 3aIlJIAHOBAHOMY
PEXUMI.
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YK 656.025

JOCJIJI)KEHHS OPI'AHI3ALIT TOCTABKU MEBJIIB, BATPATHUX
MATEPIAJIIB TA CHPOBUHU HA 3AMOBJIEHHS HACEJIEHHIO

M. KPOIIUBHUIIbKW 3 BUKOPUCTAHHSM PI3HUX MAPIIIPYTIB

Ayuin B.B., A.T.H., npo¢., I'angincekuii €.C., ct.rp. TT-21M
[lenTpanbHOYKpaiHCHKHI HAIllIOHATBLHUN TEXHIYHUM YHIBEPCUTET
Poxxo H.A., a.e.H., npod., CtamkiB A.IlL., ct.rp. MHc-31

TepHOMIbCHKUI HAIlIOHATLHUM TEXHIYHUM yHIBepcuTeT iMeHi IBaHa [Tymros

Abstract

The article substantiates the process of routing the transportation of furniture,
consumables and raw materials and gives the characteristics of the existing routes.
The scheme of the location of shippers and consignees in the city of Kropyvnytskyi
was developed and the characteristics of the main customers were given. Rational
routes for the delivery of furniture, consumables and raw materials have been
developed. A matrix of the shortest distances between the participants of the transport
process, raw data for building optimal plans for transportation, movement and return
of cars is proposed. It is shown how the optimal brand of productivity and cost of
rolling stock is chosen based on productivity. The value of the average mileage
coefficient and the volume of transportation on circular routes have been determined.
The general characteristics of all possible routes are given and the performance
indicators of cars on different routes are determined.

Keywords: logistics, demand, transportation, organization, route, cargo,
transportation technology, technical and operational indicators, furniture, economic
feasibility

Beryn

CydJacHmii eTanm pO3BUTKY €KOHOMIKM YKpaiHM MOXKHA OXapaKTEpHU3yBaTH, 5K
nyxe Baxkuil. [IpomoBxkyerbes nagiHHSA 00’€MiB BUPOOHHUIITBA MPAKTUYHO Y BCIX
rajty3sax npomuciaoBocTi. He oOMuHyIo 1e i aBToMoOuIbHUN TpaHcnopT. BHacmiiok
najiHas 00'eéMiB BUPOOHMIITBA MPOMHUCIOBOCTI IMaJal0Th 1 00CATH TMEpeBe3eHb Ha
aBTOMOOUTPHOMY TpaHCIOPTi. AJie He3BaKaloUM Ha 1€ 1 Ha BOEHHUU CTaH
aBTOMOOITFHUN TpaHCIOPT 30epirac HANOUIBITY YacTKy B CyMapHOMY 00’eMi
BAaHTAXKHUX 1 MMaCca’XMpPCbKUX IMMCPCBC3CHHAX.

VY icHyrouux yMOBaxX KOXXHOMY MiJIPUEMCTBY JIOBOJIUTHCS OOpOTHCS 3a
30epiraHHs CBOIX MO3UIlIN HA PUHKY aBTOTPAHCIIOPTHUX MOCTyr. Mepexka MarasuHis,
110 IPOJAIOTh MPOMUCIIOBY MPOAYKIIIO B TOMY YMCIi 1 MeOJIi, BATPATHI MaTepiaii 1
CHUPOBMHHU HAa HMX HA JAHUU Yac € Cy0 €KTOM PUHKY TPAHCIOPTHUX IMOCIYT Y MICTI
KponuBHUIIEKUIA.

o6 mocmiauTy pUHOK MPOJaXXKy MeOIIB, BATPATHUX MaTEpialliB Ta CUPOBHHH
Ha HUX: CJIIJl POBECTH MAPKETUHTOB1 JOCIKEHHS MPOJaXy MeOJIB Ta BUTPATHUX
MarepiamiB; 3pOOMTHM  aHaji3 ICHYIOYOrO CTaHa I[EepeBE3€Hb; PpO3pOOUTHU
TEXHOJIOTIYHUN TPOIEC TEepEeBE3eHb; 3pOOUTH BHUOIP MOENII PYXOMOIO CKJIAy;
3pOOUTH aHaII3 aBapiMHOCTI HA MapIHIpyTax 1 po3poOUTH 3aX0/IU MO0 11 3HUKEHHS,
MIPOAHAII3yBaTH BIUIMB TEXHOJOTIYHOIO MPOLECY HAa 3MIHY CTaHa HAaBKOJMIIHBOIO
CEpEIOBHINA; PO3paxyBaTH CEKOHOMIYHUM €(EKT BiJ 3aIpOIOHOBAHUX 3aXOJIiB.
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OCKUIbKM OAHUM 3 TOJIOBHUX (PAKTOpPIB € Tapud HA MEPEBE3EHHS, TO 3 OJHOI0 OOKY,
MiOIPUEMCTBY, 1100 OTpUMATH BHUCOKMUA TPUOYTOK HEOOXimHO Tapud Ha
repeBe3eHHs MeOJIiB, BUTPATHUX MaTepiajiB Ta CHPOBHUHHM MiBUIIYBATH, a 3 IPYTOrO
- pu 30UIbIIEHH] Tapu(y NIAOPUEMCTBO OyAe BTpayaTH CBOiX KIIEHTIB. Uepes Te,
[0 HE MOXKHa 30UTbllyBaTH Tapudu, TO HEOOXIHO 3MEHIIYBaTH COOIBApPTICThH
MEePEBE3CHHS BaHTaXYy. [Ipy IbOMY TOCTIHHMM KITIEHTaM CIIiJ] 3alIPOBAUTH 3HWKKU
W 3HWKyBaTH Tapud y IIIOMYy, NPUTPUMYIOUMCH 3aranbHOi TeHaeHuii. s
3MEHIIICHHS BUTpPAT HEOOXITHO [I3HATHUCh, sKI came (akTopu 1 B SKiM Mipi
BIUIUBAIOTh Ha COOIBAPTICTh MEPEBE3CHHSI.
AHaJi3 nonepeaHix A0C/IiIKeHb

MapKeTHuHTOB1 JOCHII)KEHHS € HaWBa)XTUBIIIOI CKJIaJIOBOIO YACTUHOK MpHU
aHaJTi31 BAHTAKHUX TIEpPeBE3€Hb. BOHM 103BOJNSAIOTH 3IHCHUTH TJIAaHYBaHHS PO3BUTKY
PUHKOBOI CHUTYaIlll 1 pO3pOOKH BiJAMOBIJIHUX 3aXOJIB BIUIMBY Ha PHUHOK 13 METOIO
3a0e3nedeHHs €()eKTUBHOCTI BUPOOHNY0-30yTOBOT AISUTBHOCTI MiJIMPHEMCTB TOPTIBI1
Ta MIIPUEMCTB-TICPEBI3HUKIB.

OCHOBHUM 3aBJaHHSM TIPM TIPOBEACHHI MAapKETHHIOBUX JOCIIIKEHb €
BU3HAYCHHS JUHAMIKHU TOMUTY 1 MTPOTHO3YBAaHHA WOTO HA HACTYMHHUH PIK, a TaKOX
BUSIBJICHHS IIJIbOBOT'O CErMEHTA JIJIsl IPOJAaKY M’ SIKUX MEOJIIB B TOPTIBEJIbHINA MEpexKi
M. KpormmBHULIBK M.

B nanunii yac mianpueMcTBa 31HCHIOIOTH MEPEBE3CHHS BAHTAXIB BIIACHUMU
aBToMoOUTsIMu. [linmpueMcTBa MarOTh OCOOMCTHH TapK pPyXOMOro CKJIaay Ta
MOCTIMHY KIIIEHTYpHY 0a3y, 3 SKOKO TMPAIIO€ 3a JOTOBOPAMH Ha TOCTABKY TOTOBHX
Me06:1iB, BuTtpatHux marepianiB (JIBII, ACII ta iH.) 1 CHpOBHUHHU JJIs1 BUTOTOBJICHHSI
MeOTIB.

[lepeBe3eHHsT BaHTaxiB, a II€ TMEPEBAXXHO MeOJI, BUTPATHI MaTepiaiu 1
cupoBuHa Jy1s ix BupooHuurea (JBII ta JICIT) 3niiicHIOETBCS KITIEHTYP1 32 pa30BUMU
3aMOBJICHHSMH. Pa3oBUMH 3aMOBHHMKaMHM SBISIOTBCS  (BI3UYHI  0COOM  JIA
o0JalITyBaHHS CBOiX OCEllb Ta IOPUJIMYHI 0cOOM i obsamTyBaHHs odiciB. Takox
Pa30BUMH 3aMOBHUKAMH MOXYTbh OyTH MpUBAaTHI HiANPUEMIIl Ta (Hi3UYHI OCOOH, SIKi
3aMOBJISIIOTh BUTPATHI Marepiaid, CHUPOBHUHY JUIsI CaMOCTIHHOTO BUIOTOBJIEHHS
MeOTiB.

[Tonut Ta #oro AMHAMIKy Ha TIEpPEBE3CHHS MEOJIB Ta BUTpATHI MaTepiaiu
Pa30BMM 3aMOBHUKAM MO>KHA OI[IHUTH PO3TJISHYBILHU 3MiHY OOCSTIB iX MepeBe3eHb 3a
OCTaHH1 YOTHUPHU POKH.

BpaxoByrouu Te, 1110 nepeBe3eHHs1 MeOJIiB Ta BUTPATHUX MaTepialiB, CAPOBUHU
PYXOMHM CKJIQJIOM 3AIMCHIOETHCS TEPEBAKHO 32 PA30BHUMH 3aMOBJICHHSIMH, TO
HEOOX1THO BUIUIMTH caMe KiTbKICTh 3aMOBJICHb, 110 HAIIMIILIA HA ITAIPHEMCTBO IS
00CITyTrOBYBaHHSI.

Meta Ta 3aBJaHHSA

Metoro MaricTepcbkoi poOOTH € YIOCKOHAJIIEHHSI OpraHi3ailii BaHTaKHUX
nepeBe3eHb MeOJIIB, BUTPATHUX MarepiaiiB 1 CUPOBHMHM HA HHX, JUIsl TOro 1100
3HM3UTHU BUTPATH HA MIEPEBE3CHHS 1 HAAAIIl OJICP)KATU BarOMHUI €KOHOMIYHUM €(PEKT.

Pe3yjibTaTH BUpillIeHHS] OCHOBHUX 3aB/aHb

Bubip wMapmipytiB pyxy TtpaHcmopTHuX 3aco0iB (T3) 3miiicHIO€ThCS 3

ypaxyBaHHSIM 0aratbox (akTOpiB: MAaCOBOCTI MEPEBE3€Hb, PO3MIPIB MAPTi BAHTAKY,
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IO TMEpPEeBO3WBCSA, THUIA Ta BAHTAXHOCTI PYXOMOTO CKIJIaay, TEpMiHA JIOCTaBKH
BaHTaXy, YMOB HAaBaHTAXEHHS Ta PO3BAHTAXKCHHSI. BaXIMBUM eIeMEHTOM
MapHIpyTu3alii € BUO1p MapupyTy pyxy aBTOMOOLIS Ha TPAHCTIOPTHUM MEpexi.

Mapmpytuzariii nmepeBe3eHb MOBUHHA TIEPEIyBATH ONTHMAJIbHE 3aKPIIICHHS
CIOKMBAUiB 3a IMOCTa4aJIbHUKaMu, a00 pIIIeHHs I[UX 3aBJIaHb MOXYTh OyTH
CYMIIlLIEH] B OJJHE KOMIUIEKCHE.

B 3aranmpHOMY BUTIISI 3aBAaHHS MapIIPYTU3aIlii IEpeBE3eHb (HOPMYITIOETHCS
HACTYITHUM YUHOM. Bizomi PO3MIIIICHHS BAaHTa)XOB1IIPaBHUKIB Ta
BAHTAKOOTPUMYBAUiB, AUCIIOKALIS MapKy PyXOMOro CKJady, oOCSrd BHBE3E€HHS Ta
3aBE3C€HHS BAHTaX1B, XapaKTEPUCTUKHU TPAHCTIOPTHOT MEPEX1 Ta YMOBH PYyXY IO Hiil.
Heo06xigHo 3HalTH 3a70BOJIbHSIOYI TEBHUM BHUMOIaM oOpraizallii TpaHCHOPTHOI'O
MPOIIECY Yy Yaci YHOpSJIKOBaHY CYKYIHICTh 3B'SI3aHHMX ITYHKTIB Ha MapmipyTi, Mpu
NEPEBE3EHHI Ha SIKUX JIOCATAETHCS EKCTPEMaIbHE 3HAUCHHS IEAKOT I[UIbOBOT (PYHKITI.
KpuTtepiem ans po3paxyHKy MapuIpyTiB Moke OyTH MiHIMIi3allisg pooiry.

Kpurepiem ontumanbHOCTI TpPH BHOPOBADKEHHI KOJOBUX MAapIIPYTIB €
MIHIMI3allg MOPOXXKHBOro Mpodiry aBTomMoOuTiB. Ilpu 1BbOMY 3HAYHO 3pocTae
KOeQIII€EHT BUKOPUCTAHHA MPOOIry, 3MEHIIYETHCS 3HOUIYBAHHS PYXOMOTO CKIIAdy
(MOXXJIMBO TaKOXX 3MEHIIEHHS KUIBKOCTI HEOOXIMHHMX IS poOOTH aBTOMOOWIIB Ta
NepeBEACHHS BUIBHUX Ha 1HIII MApLIPYTH a00 iX 37a4a B OPEHAY).

Hexait MmaeMo oMHaIUATh MAPUIPYTIB MEPEBE3CHb MEOJIB PYXOMHUM CKJIAJ0M
ITAT "ATII-2004" XapakTepucTuKa IIUX MapiIpyTiB HaBeAeHa B TaOJI. 1.

Taoauua 1 Xapakrepuctuka icnyrwouyux mapmpyTtiB ITAT "ATII-2004"

Howmep mapurpyry
Hokasiii 1 [ 234715 6 | 7 18[9 10 [ 11
JloBXHHa MaplIpyTy, KM 368 | 35 33 1312|312 468 1364|358 | 37 | 352 | 356

JloBxKWHA BaHTAXKHOTO MPOOIry, KM 184 |175|16,5| 156 | 156 | 234 | 182|179 | 185 | 17,6 17,8

KoeoiiieHT BUKOpHCTAHHSI TPOOIry 0,5 05]105]05 ] 05 0,5 05105105 0,5 0,5

TloGoBuii 0BCAT TIepeBeseHHs, T 4,98 | 747|664 | 705 | 456 | 539 | 332|498 | 5% | 871 | 1369
KoedilieHT BUK. BAHTOKHOCTI 0,9 09 | 09 | 09| 09 0,9 07 1| 09 | 0,7 0,7 0,7
Hlac naBaHTaXCHHA- 059 [1,89 069|176 21 | 069 [1,76| 2,1 |365| 21 | 21
PO3BaHTAXKEHHSI, TOJI.

Yac 06epTy aBTOMOOIITS, TOI. 1,87 (3,11 184 285|319 | 2,33 [3,03|335|495| 3,33 3,34
MoxJiBa KUIBKICTh 00€pTiB, OJ1. 4 3 4 3 3 3 3 2 2 2 2
Yac poboTH Ha MapIIpyTi, TOJI. 749 1933|738 |856 (957 | 6,98 9,1 6,7 | 9,89 | 6,66 6,69

MosxnuBuii 1000BHI1 00CsT

56 |135| 66 | 126 | 15 | 495 | 126 | 10 | 174 10 10
MepeBe3CHHSI, T

Heo0OxiqHa KiTbKiCTh 00€PTIB, O1I. 4 2 5 2 2 4 2 2 6 3 4
KUII)KICTB. aBTOMOOLTIB Ha 1 1 2 1 1 2 1 1 3 2 2
MapIIpyTi, O1I.

Jo6oBuii mpoOir Ha MapIIPyTi, KM 147,2 70 165 | 62,4 | 62,4 | 187,2 | 728 | 71,6 | 222 | 105,6 | 142,4
Jo6oBuii BaHTXHHUN TPOOIT, KM 73,6 35 | 825|31,2|312| 936 | 36,4 |358 | 111 | 52,8 71,2
BanTaxHicTs aBTOMOOLIS, T 1,4 45 | 165 | 4,2 5 1,65 4,2 5 8,7 5 5

JlonimpbHICTh  TMOOYJOBAaHWX  MApIIPYTIB TMOBHMHHA BH3HAYATHCS  4Yepe3
Koe(ilieHT BUKOpUCTaHHs Tpo0iry. OHak, SKIO BiH CKJIAJA€ BEIMYUHY, MEHIIY 3a
0,53 wMapuipyr po3popMOBYeThCSi Ha MasTHHKOBL. [lpu 1pOoMy Kpurtepiid
ONTUMAJILHOCTI KOJIOBHX MapIIPYTiB € HACTYITHHIA:

n
> In; > min. (1)
i=1
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OpHak Tpu ONTHUMI3AIlii Ta MOMIYKY ONTUMAJIbLHUX PIlIEeHh BUKOPHUCTOBYEThHCS
THIIMN KPUTEPid ONTUMATBHOCTI:

n
> In; -Q,,6 — Min. 2)
i=1
B ¢opmyni (2) nns gopMyBaHHA TpaHCHOPTHOI TaOJMI[l TMOBEPHEHHS
MOPOKHIX aBTOMOOUTIB BHKOPHCTOBYETHCS KPUTEPi MiHIMI3AMIl TPaHCIIOPTHOI
poboTH.
KoediuieHnT BUKOpUCTaHHS MPOOIry NIl KOJIOBUX MAapLIPYTIB BU3HAYAETHCS 13
CHIBBIJHOLIEHHS:

p=r— (3
2 (i +1n;)
i=1

7€ 1 — KUIbKICTh BAaHTQXKOBIANPABHUKIB (BAHTAXX0OAEPKYBaAUiB), OJ1.

Onnak, 3a YMOBHM JOLUIBHOCTI KOJOBOro Mapupyty [>0,53. ns 1Hmumx
BUMAJKIB KPHUTEPIEM ONTHUMAIbHOCTI MOXK€ OyTH BHUKOHAHHS TII€PEBE3€Hb 3a
BIJIMOBIIHUM 4YacoM, OJIHAK B HAIIOMYy BHUIIQJIKy JOLLUIBHO 3aCTOCOBYBATH
MIHIMI3alIl0 TMOPOXXKHBOIO MpoOIry, TakK sK MIANPUEMCTBA BIJCYTHI YiITKI
JIOMOBJICHOCTI BIJIOBIAHO Yacy MPUOYTTSI aBTOMOOUTIB i1 pO3BAHTAKECHHSI.

Jliis moOy/loBM KOJIOBUX MAapIIpyTiB MOMEPEIHHO BHU3HAYAETHCS MATPHUILT
HAalKOpPOTIIMX  BIJCTaHed  MDK  BCIMa  BIAIPABHUKAMH,  OJEp>KyBadyaMH,
nignpueMctBoMm TTAT "ATII-2004", marazuHamu Ta CKJIaJioM MeEOJIIB 1 BUTPATHUX
MarepianiB, CHpOBUHHU. J{ns 1 po3paxyHKIB Ha KapTy micta KponuBHUIBKHI Oynu
HAHECEHI BCl BAHTAXKOBIAMPABHUKK Ta BaHTaXoojepKyBadui, mianpuemMctBo [TAT
"ATII-2004", cknaag CUpPOBMHM Ta TPAHCHOPTHI BY3Jd. BaHTaXOBiNpaBHUKU Ta
BaHTa)X0O0JIep>KyBadi nmpoHymepoBadi Bif 2 1o 18, mianpuemctso [TAT "ATII-2004"
- 1, cknag cupoBuHM - 19, a By3nu - Bix 20 no 22. 3a kapToro micTa Oyl BU3HAYEHI
BIJICTaHI MIDX JBOMa To4ykaMu rpagis. CxemMy TpaHCIOPTHOI MepeKi HaBeIeHO Ha
PUCYHKY 1. 3 BIATIOBIAHUMH BiJICTaHSIMH.

[linmpueMcTBY AOLUIBHO 3alpOINOHYBaTH BHUKOPUCTOBYBATH CKIad JJIs
nocTtayaHHs MeOJIeBOi CUpPOBUHU (ipMaM-BUpOOHHKAaM 0e3 3aliBOro MepeBe3eHHs Ha
nignpueMctBo. [Ipu oMy 3a CKIaJ0M 3aKPITUTIOETHCS 3aMOBHHMKH, BAHTaX1 SKUX
CKJIaJla€ JIUIIE CUPOBUHA, a Oe3MocepeHbO 3a MIANPUEMCTBOM - MeOJIEBI Mara3uHu
(mpomaBiii MebmiB). B pe3ynbpTaTi TaKuX MEPECTAaHOBOK 3HAYHO 3POCTE €PEKTUBHICTh
BUKOPHUCTAHHS NAPKy PyXOMOTI'O CKJIay Ta 3MEHIIUTHCS MOPOKHIN MPOOIr.
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IIAT "ATII-2004"

@198

Pucynok 1 Cxema TpaHCIIOPTHOI Mepexki 10CTABKH Me0JIiB, BUTPATHUX
MarepiaJiB i cupoBuHM y BUriasai rpagy: 1-17 — kiaienru; 0,6-9,8 Bincrani mix
TOYKaMHu rpady

Bcix BaHTa)koonepKyBauiB Oyj0 MOAUIEHO Ha JIBI TPymu Ta 3BEAEHO JO
Tadmui 2.
Taboauusa 2 XapakrepucTuka kiaieHTiB nignpuemcrea [TAT "ATII-2004"

. Micue .

Kunient Kon Bun Bantaxy - DakTUYHUH BIATPaBHUK
1 2 3 4 5
1 2 Me0mi 1 MiATPUEMCTBO-Marasul
2 3 Meb6mni 1 i AMPUEMCTBO-MAara3uH
3 4 Me6mi 1 T IIPUEMCTBO-Mara3uH
4 5 Mebai 1 i AMPHUEMCTBO-Mara3ud
5 6 Me6mi 1 i ATPUEMCTBO-MarasuH
6 7 Me0mi 1 MiATPUEMCTBO-MarasuH
7 8 ButpaTHi MaTepianan, CHpOBHHA 19 Cxiaz
8 9 Me0Oim 1 i AMPUEMCTBO-Mara3uH
9 10 Butparsi maTepianu, CHpoBHHA 19 Cxuaz
10 11 ButparHi MaTepiann, CHpOBUHA 19 Ckian
11 12 ButparHi maTepiann, CHpOBHHA 19 Cxuaz
12 13 BuTpaTHi Marepianu, CHpOBHHA 19 Ckian
13 14 BuTpaTHi MaTepianau, CHpOBHHA 19 Ckiaz
14 15 BuTpaTHi MaTepianau, CHpOBHHA 19 Cxiaz
15 16 BuTpaTHi MaTepianan, CHpOBHHA 19 Cxiaz
16 17 Burparni maTepiany, CHpOBHHA 19 Ckman
17 18 Mebui 1 i AMPUEMCTBO-Mara3uH

[Tomanpiui po3paxyHKH BUMararoTh HassBHOCTI MAaTpHUIl OBEPHEHHS MOPOXKHIX
aBTOMOOLTIB, SIKY HEOOX1IHO pO3PaXxOBYBATH 3a JOIOMOTOI0 PO3MOILILYOT0 METOY.
BusnaueHHss oOcsriB mnepeBe3eHHs BiJ BIANPAaBHUKIB /10 OJEP)KyBayiB MOXKHA
3MIUCHATH 32 POPMYIIOIO:

_Qpi

D,
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ne Q i C 1000BHI OOCAT MEPEBE3CHHS BAHTAXKY BiJl i-TO BIANIPABHUKA, T;

Qp; - pluHMIi OOCAT NEPEBE3ECHHS BaHTAXKY BlJ i-I'0 BIAIPABHUKA, T;

D, - KiIbKicTh poOo4nx JHIB y poui, 4i0 (mpuiimaemo D, =241 no6a).

JIst BCIX 1HIIMX BAHTAXOBIJMPABHUKIB Ta BAHTAXKOOJAECP)KYBauiB 3HAXOIUMO
oocstu  3a (Qopmynoro (4). 3a gomoMoror Koedili€eHTy BHUKOPUCTAHHS
BaHTAXOIIIMOMHOCTI EPEXOAMMO BiJl HASBHUX TOH JI0 aBTO-TOHH 3a 3aJIEKHICTIO

:%_ (5)
4

Jam OynyeTbcs ONOPHUM IUIAH pyXy aBTOMOOLIIB T1J HABaHTaKEHHS.
OcCHOBOIO JUIsi TEPIIOTO IJIaHYy € OOCATH TIEpPEeBE3CHHS BAHTAXIB BIiJIIIPABHUKIB
MePINoi Tpynu. 3a OMOPHUM TUTAHOM TPOBOSTHCS PO3PaXyHKH IUIAHY TTOBEPHEHHS
MOPOXKHIX aBTOMOOLTIB. OTpuMaHi pe3yJabTaTh MO KOXKHOMY 3BOJSTHCA 10 JBOX
TaOauIlb — TaOIUIb 3B'SI3KIB. 3a X JOMOMOroK PO3POOJSIOTHCS MApPUIPYTH 3
BIJIMOBITHUMHU O0CSITaMH TIEPEBE3CHHSI B aBTO-TOHHaX. llepmia Tabmwis 3B'S3Ky
CKJIQJIAETHCS 3 JIBOX CTOBIIIIIB, B TIEPIIOMY 3 SIKMX HAJA€ThCS HAMPSMOK BaHTAXKHOTO
pyxy (BiA SIKOTO BIANpaBHUKA [0 SKOTO OJEpKyBada) a B JpPyromy oOcsru
nepeBe3eHHs. J[pyra tabmuisl Tako)K MpeAcTaBlieHa JBOMa CTOBHUAMH. [lepmmit 3
HUX BIJINOBI/A€ 32 MOBEPHEHHS PyXOMOI'O CKJIAy MiJ HACTYIHE HABAHTAXKEHHS (B1]l
SAKOT'0 OJIep’KyBada /0 SKOTO HACTYIHOTO BiANpaBHUKA), a JPYruil 3a BiAMOBIAHI
o0csiru (30aaHcoBaHICTh MapHipyTy). HeoOXimHO momaTu, 110 3aBAaHHS JTOBE3EHHS
OCTAaTOYHHMX OOCSTIB OMYCKAETHCA.

Ha ocHogi puc.1 1 Tabi. 2 cKi1aiaeThCsi MATPUIISL HAMKOPOTIIMX BIJACTaHEH M1k
YYaCHMKaMU TPaHCHOPTHOro rmporecy (Tadn.3), ¢GhopMyloTbCcs BHUXITHI JaH1 IS
noOyZ0BM OMOPHUX IUIAHIB BAaHTAXKHUX TepeBe3eHb (Ta0m.4). Takok CKiIamaeTbes
miad pyxy asromooOumB ITAT "ATII-2004" (ta6mn.5) 1 onTuManbHUN IIAH iX
MoBepHEHHsI (Ta011.6).

Tabmuua 3 MarTpuuss HAWKOPOTIIMX BiACTaHed MIXK yYaCHHUKAMHU
TPAHCIOPTHOIO Mpolecy

Ar

Kom | 1 2 3 4 5 6 7 8 9 |10 11 )12 |13 |14 |15 |16 | 17 | 18 | 19

0,0]16,5(12,3]15,2|13,8{14,3121,9|16,2|17,2|16,9|16,7|16,3|22,2|17,9]|18,5[15,9]23,3|18,0]/19,3

1650081 |28|42|48|80|18|08|47|13|46|68[69|31|06|68]55]|4,0

12318100 (68|54(59|96|78|88|85|83]79]138|95[101|75|136|96 |78

152128|68|00|14/24)103|10]20]24|15]18|77|41/40)29]96]35]6,3

1384254114 |00(10(111|24)134(36]29|30[89]46(52]|37(110[47]71

143148159124 |110(00116[34]144[26[39|20[79]36|42]|42]116|3,7]76

219180196 (103|11,1(116[/00 (9388 (12,7]93]121|148]|144]1111] 74 16,6 [135] 4,0

16,218 |78(10|24(34(93|00|10|34]|05]28]70]51[33[19[86]45]5,3

172108 88|20|34/44|88]10]00(39]05[38|60|61|23|14]|76]|47]48

16947 (85[24|36|26|127]134139]00[35]06(53|27|16|53]|115|11]387

==
RlB|o|o|~v|o|als|w|rof-

16,7/13(83[115[129(39|93]05]05(35[00|33[65]|56[28[1981]46]53

[Ey
N

163146 179(18[30(20(121|/28|38|06]33]00]59]123[22]47 (11417381

[N
w

222168138 77(189|79[148|70(60(53|65|59|00]59]|37]|74]136] 4,3|10,8

[EEN
SN

179/69]95(41|46|36|144|51]61|27|56|23[59]|00(40]70](137|16]104

[EnN
($)]

185/ 31 |10,1| 40|52 |42 |111|33|23[16(28|22[37]|40(00[37[99(24]|71

[EnN
(2]

159/06 | 7529|3742 |74]19114|53[19|47|74170|37]00]74]6,1]|34

[N
~

23368 ]136]| 96 |110]|116|/66 |86 |76 |115{81|11,4{13,6]13,7/ 99|74 0,0[123]58

[ERN
(o]

18,0 55|96 35|47 |37 (13545 |47 |11]|46]17]143]16|24|61|123|00]95

[ERN
[(e]

193/40|78|63|71|76]|40]53[48|87(53|81]/108|104]|71]134]58[95]00
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Taouuusa 4 Buxigni ga”i aas nmo0yAoBH ONMOPHHUX INVIAHIB BAHTAKHUX

nepeBe3eHb

- . [ToOoBwmit JoOoBwii

. Koxn Kitac Koeinient JToOoBHii 00CsT Hobozuit obear Kox o0car oocar

BianpaBHuKa|BanTax BUKOPHUCTaHHS BUBE3CHHS, aBTO-| OJEpKyBaya
BaHTa)Ky . BUBC3CHH:A, T 3aBC3CHHSA, T [3aBC3CHHA,
BaHTa)Ky BAaHTA>XHOCT1 TOH BaHTa)Ky

aBTO-TOH

2 4,98 5,53

3 7,47 8,30

4 6,64 7,38

. 5 7,05 7,84

1 Me6i 2 0,9 46,47 51,64 = 256 507

7 5,39 5,99

9 4,98 5,53

18 5,39 5,99

JIBIT 8 3,32 4,74,

JIBIT 10 34,85 49,79

JIBII 11 8,71 12,45

JICII 12 13,69 19,56

19 JIBII 3 0,7 144,38 206,27 13 18,67 26,67

JIBII 14 16,18 23,12

JICII 15 12,86 18,38

JIBII 16 22,82 32,60

JIBII 17 13,28 18,97

Ta6auusa S Onopuuii niian pyxy asromoo6inis ITAT "ATII-2004"
Ko Kon BaHTa)R001CpKYyBadiB O6csiru

Bimmpasunka| 2 | 3 | 4 | 56 ] 7| 8 | 9 | 10 | 11 |12] 13 | 14| 15 | 16 o7 |8 |>MWbas

JICHb,T
Bi 16,5| 12,3 [15,2|13,8[14,3[21,9] 16,2 | 17,9 | 16,9 | 16,7 [16,3] 22,2 [17,9] 18,5 [15,9123,3 18,0
11CTaHb

! 5,53| 8,30 [7,38|7,84/5,07(5,99 5,53 5,99 51,64
O06csar
Bi 40| 78 |63|71]76|40| 53 | 48 | 87 | 53 [8,1] 10,8 [10,4] 7,1 [3458 19,5
11CTaHb

19 206,27
O6csr 4,74 49,7 | 12,4 |19,5| 26,6 |23,1| 18,3 [32,6(18,9
O06csaru

5,53| 8,30 |7,38(7,84|5,07|5,99| 4,74 | 5,53 | 49,7 | 12,4 [19,5| 26,6 |23,1| 18,3 |32,6/18,9|5,99| 257,92
3aBC3CHHA
Tadauua 6 OnTumaabHuidl MiIaH noBepHeHHs1 aBToMoOLTiB TTAT "ATII-

2004
Kot Ko BanTaxkooiep>xyBadin 361(_:1511;

Bimmpassuka| 2 | 3 | 4| 5|6 |7 | 8 9 | 10 | 11 | 12| 13 | 14| 15 | 16| 17| 18 |®""P

JICHHS, T|
Bmgf‘*"’ 16,5| 12,3 |15,2|13,8/14,3[21,9| 16,2 | 17,9 | 16,9 | 16,7 |16,3| 22,2 17,9 18,5 |15,9]23,3(18,0
51,6

1
O6esr,T| - | 83 78(51| - | - - 73 - -] - (231 - |- - |-

19 Blﬂi;a‘“” 40| 78 |63|71|76(40| 53 | 48 | 87 | 53 |81]108 |104| 71 |34]|58| 95| 20?2
O6esr,t| 55| - |73 -1 - |59 47 | 55 | 424 12,4(195] 26,6 | - | 18,3 [32,6/18,9] 5,9
Obesrn | ool g3 | 73]78|51|509] 47 | 55 | 497|124 |195| 26,6 [23.1 183 |32,6/18.9] 5.9 | 2579

3aBE3€HHS, T
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[Ticns mporo, 3a BciMa KOJIOBUMH MapUIpyTaMu PO3PaxOBYETHCS KOEPIIIEHT
BUKOPHUCTAHHS MPoO0Iry Ta yac o0iry Ha MapmpyTi. [Ipu koedirieHTi BUKOPUCTAHHS
npobiry Menmomy 3a 0,53 mapupyt HeoOxigHO po3dopMmyBaTH. Y BHUIAIKY, KOJIU
yac 00iry nepesuurye 10 rogus MapupyT Takox po3dopMmoByeThes. PozpopMyBaHHs
HEOOXITHO BUKOHYBATH MOETAIHO, TOOTO MapmipyT pO30OMBAETHCS HA JIBI YaCTHHH,
MOTIM KOKHA 1€ Ha JIBl - O CTBOPEHHS MasTHUKOBUX MapuipytiB. [Ipu po3ourti
HEOOX1THO TIOCTIMHO MepepPaxoByBaTH KOSPIIIEHT BUKOPUCTAHHS MPOOIry. SKImo BiH
Oyme 3pocTatTd  HEOOXIIHO 3ymUHUTH  po3ourts  Mapmpyry. Koedimient
BUKOPHUCTAHHS MPOOIry HA MapUIPYTI MOKHA 3HAWTH 31 CIIBBIAHOLIEHHS:

n
> Ii'eij
j=1

Bi = , (6)
2 (L +1ny;)
j=1
ne [ - KoeQilieHT BUKOPUCTAHHS IPOOIry AJIs i-T0 MapLIpyTY;
l;5;; - BaHT@XHNA TIPOGIT [UIs1 i-rO MapuUIPyTy Ha J-My MEPETOH, KM;
In; - TOPOXKHIA mPOOIr BiL MICIS pPO3BAHTKCHHS [0 HACTYIHOTO
HABaHTAXXCHHS HA I-My MapuIpyTi UIsl j-TO TIEPETOHY, KM;
n; - KUIBKICTh IIEPETOHIB HA I-My MapUIPYTI, OJI.
Yac o0iry Ha MapuIpyTi MOXKHa BU3HAUHUTH 13 3aJI€KHOCTI:
N N
Z (Ii'ei + Ii'ej ) Z (tyaeij + tpoaeij )
=l j=1
t06l = 2 * + y (7)

\ 60

m

IS tHagij - 4aC HAaBAHTAXXCHHJ HA I - My MapiapyT1 4JIs |-TO IEPEroxHy, rox.,

t possy - 1C PO3BAHTAKEHHS HA i-My MapUIPYTI JUIA J-r0 NEPEroHy, IrojL.;

V,, - TeXHI4YHa MIBUJKICTh PyXYy, KM/TOJ (IpUiMaeMO y po3paxyHKax

V,, =23,88 xm/ron).
Yac HaBaHTakeHHS a00 pO3BaHTAXCHHS 3HAXOJIWMO 33 JOIOMOIOFO
3aJIEKHOCTI

_4+1m
tHae(pa36)ij - tHae(pa36) ) qui | (8)
e 0y - GakTHaHui 00CAT IEPEBE3EHHS Ha | - My MapLIPYTi Ta j—MY MEPEroHi, T.
[Tonepenurvo, nepea po3paxyHKaMH MOKA3HUKIB PO3(OPMYBAaHHS MapUIPYTIB,
HEOOX1THO MEPEUTH BiJ] aBTOTOH J0 HasABHHUX TOH. L{e MOKHA 3pOoOUTH 3a JIOITOMOT OO
3QJIKHOCTI:

Qui=Ar Vi 9)
ne Q,,; - 00csru nepeBe3eHHs Ha i-My MapIIpyTi, T;
Ay; - 00cArY NEepeBE3eHHS Ha i-My MapIIPyTi, aBTOTOH;

Y; - cepenHii Koe(II€HT BAKOPUCTAHHS BAaHTa)KHOCT1 HA i—My MapuIpyTI.
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Cepenniit koedili€HT BUKOPUCTAHHS BAaHTAXKHOCTI:

N
Z7ij
— O
}/l' = J ) (10)
n;

e 7 - KOSIUiEHT BUKOPUCTAHHS BAHT@XKHOCTI IS i-r0 MapiupyTy Ta j-ro

MIEPETOHY.
Po3paxyHok koedillieHTy BUKOPUCTAaHHS MPOOIry Ta yacy HaBezeH1 B Ta0.7.
Taboauusa 7 Buxiani nani ans po3paxyHkiB koe(imieHTY BMKOPHMCTAHHS
npooiry ta yacy

Howmep IIeperonu
[Tokazuuk > v Cyma
MapIIpyTy Ilepumit Hpyruit

JloBkHMHA BaHTa)XHOTO MPOOIry, KM 16,5 10,4 26,9
12 CyMmapHa TOBXKHHA IIEPErOHy, KM 20,5 27,4 47,9
Yac HaBaHTAXKCHHI-PO3BAHTAKEHHSI, TO/I. 2,09 1,63 3,72
JloBxXrHA BAaHTXKHOTO MPOOITy, KM 15,2 10,4 25,6
13 CymapHa JTI0OBKHMHA IeperoHy, KM 215 27,4 48,9
Uac HaBaHTa>KEHHSA-PO3BAHTAXKEHHS, TOJ. 2,79 2,15 4,94
JloB>kHMHA BaHTa)XHOT'O MPOOIry, KM 21,9 10,4 32,3
14 CymapHa TOBXHHA TIEPETOHY, KM 25,9 27,4 53,3

Yac HaBaHTAXKCHHI-PO3BAHTAXKEHHSI, TO/I. 2,24 1,76 4
JloBxXrHA BAaHTXKHOTO MPOOITy, KM 18 10,4 28,4
15 CymMapHa JTOBKMHA TIEPETOHY, KM 27,5 28,3 55,8
Uac HaBaHTAKEHHA-PO3BAHTAXKCHHS, TOJ. 1,42 1,11 2,53
JloBKHHa BaHTa)KHOTO MPOOIry, KM 18 8,7 26,7
16 CymapHa TOBXXKHHA TIEpErOHY, KM 27,5 25,6 53,1
Yac HaBaHTaKECHHSA-PO3BAHTAXCHHS, TOJ. 0,67 0,52 1,19
JloBkKMHA BAaHTXXHOTO MPOOIry, KM 17,9 8,7 26,6
17 CymMapHa JIOBKMHA IEPETOHY, KM 22,7 25,6 48,3
Uac HaBaHTaXEHHsI-PO3BAHTAXKEHHSI, TOJI. 2,09 1,63 3,72

Po3paxyHku cepeaHboro Koedili€eHTy BUKOPUCTaHHS BaHTaXXHOCTI Ta
00CSTIB MEepEeBE3eHHsA IO MapLIPYTy B TOHHAX JAJS 1HIIUX MApIIPYTiB HaBEIEHI B
Tadumi 8.

Tadanusa 8 BusHavyeHHs cepeHbOro Koe(dilieHTY BUKOPUCTAHHS MPOOiry
Ta 00CATIB NMepeBe3eHHs HA KOJOBUX MApPIIPyTax

Howmep Cep}fj;;ﬁ;;z(i?;em Cepenniit KOG(biLIi€I:IT nengggg:Hﬂ O6csaru
MapuIpyTy BAHTAKHOCT] BHUKOPHUCTaHHSI IPOOIry ABTO-TOHH ’ NepEBE3CHHS, T

12 0,8 0,56 5,53 4,42

13 0,8 0,52 7,38 5,90

14 0,8 0,61 5,99 4,79

15 0,8 0,51 3,76 3,01

16 0,8 0,5 1,77 1,42

17 0,8 0,55 5,53 4,42
Bcroro - - 29,96 23,96

XapaKTepUCTUKH YCIX MOXJIMBUX MapHIPYTIB JOCTaBKM MEOJIIB, BUTPATHUX
MaTepiajiB, CApOBUHHM 3Be/IeH1 y TabII. 9.
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Tabunus 9 XapakrepucTuky MapIipyTiB

Homep Mapuipyry
Horasti 1 [ 23] 456789 [10]u1

1. loB)xrHa Mapupyry, KM 2461304 | 276|286 | 36 |106| 17,4 | 10,6 | 16,2 | 21,6 | 20,8
2. JlopxuHa BaHTaXKHOTO mpodiry, km| 12,3 | 152 | 13,8 | 14,3 | 18 5,3 8,7 53 | 81 | 10,8 | 10,4
3. KoedimieHt BUK. Ipo0iry o5(05(05(05(05(05|05|05|051|05]| 05
4. J1o6oBuii 00CAT ePEeBE3CHHS, T 7,47 | 6,64 | 7,06 | 4,56 | 4,97 | 4,27 |30,84| 8,72 |13,69|18,67| 7,75
5. KoedimieHT BUK. BAHTaXXHOCTI 09109090909 |07]07] 07|07 ]| 0,7 |07
6. Hac napamTKeHAs- 157 | 2,79 | 1,48 | 0,96 | 2,09 | 1,79 | 3,24 | 1,83 | 1,92 | 3,92 | 3,26
PO3BaHTAXEHHSI, TOI.

7. Hac 06epTy aBTOMOOLISA, TOI. 2,43 (1385|245|196|334|216|385| 2,2 |248 | 4,67 | 3,98

8. MoskJiBa KUTBKICTh 00€pTiB, 0] 3 2 3 4 2 4 2 4 3 2 2
9. Yac po6OTH Ha MapIIpyTi, TOJI. 728 | 7,7 | 734|782 |6,69|865|769| 88 | 7,45 |9,35| 7,96
10. Mosmsnit n0Gosui obcar 135|174 126 | 168| 10 | 20 | 20 |348]| 15 | 20 | 17,4
MepPEBE3CHHS, T

11. HeoOxigHa KiTBKICTh 00EPTIB, 011 2 1 2 2 2 2 5 2 4 3 2
12. KinpKicTh aBTOMOOLIIB Ha 1 1 1 1 1 1 3 1 2 2 1

MapHIpyTi, 0]
Iljd JloGoBuii npoGir na mapmpy™i, | 495 | 304 | 552 | 57,2 | 72 | 21,2 | 87 | 212|648 | 416| 71
14. JloOoBwmii BanTa)xCHMIT ipoOir, km | 24,6 | 152|276 | 286 | 36 | 10,6 | 43,5| 10,6 | 32,4 | 20,8 | 35,5
15. BaHTaxxHicTh aBTOMOOLIA, T 4.5 8,7 42 | 4,2 5 5 10 8,7 5 10 8,7
Howmep mapmipyry
Tokasni 12 [ 13 |14 | 15 | 16 | 17
1. JloxrHA MapUIpyTy, KM 142 | 6,8 | 11,6 | 47,9 | 53,3 | 48,3
2. JloBxuHa BaHTaXXHOTO podiry, km| 7,1 3,4 58 [26,9 [32,3 | 26,6
3. KoedinieHt BuK. mpoOiry 0,5 051|105 |056 |0,61 |0,55
4. lo6oBuit 06T IepeBe3eHHS, T 12,87 22,82 (13,07 | 8,84 | 9,58 | 8,82
5. KoeoiieHT BUK. BAHTAKHOCTI o7 (07 (07 |08 |08 |08
6. Hac napanTaxenms- 18 |319 | 1,83 1,86 201 | 1,85
PO3BAHTAXKEHHSI, TOI.
7. Hac obepty aBTOMOOLIS, TOI. 23 (3,43 (2,23 |353 (387|354
8. MoskJiBa KiIbKICTh 00€pTiB, 0] 3 2 3 2 2 2

9. Yac po60TH Ha MapUIPyTi, TOI. 6,89 [ 6,86 | 6,7 | 7,06 | 7,74 | 7,08
10. MosxnuBuii 1000BHi 00CsT 135 | 20 15 |17.4 | 10 10
NIEPEBE3CHHS, T

11. HeoOxinHa KinbKicTh 00epTiB, 01 | 5 4 4 1 1 1
12. K]J'II)K'ICTB aBTOMOOLIIB Ha 2 2 5 1 1 1
MapuIpyTi, 01

13. Jlo6oBwuii TpoOir Ha MapUIpyTi,
o 27,2 | 46,4 | 47,9 | 47,9 | 53,3 | 48,3
14. JloboBwuii BanTaxkHuit podir, km | 13,6 | 23,2 | 26,9 | 26,9 | 32,3 | 26,6
15. BanTakHicTL aBTOMOOLIS, T 45 10 5 8,7 5 5

dakTUUHUN 00CsAT 3aBe3eHHS MeOJiB, BUTpPATHUX MaTepialiB, CHUPOBUHHU
JIOPIBHIOE

n3
Qp =20y, (12)
i=1
Cratuctuunuii Koe(ili€eHT BUKOPUCTAHHS BAaHTAXKHOCTI CTAHOBUTH:
Qyp
qc = (13)
.

JuHamiyHuil Koe(iLi€EHT BUKOPUCTAHHS BAHTAKHOCTI JOPIBHIOE:
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-1
Qp ==, (14)
d,, i
dakTHYHA TPAHCIOPTHA POOOTa CTAHOBUTH:
n3
We :qubi 1y, (15)
i=1
MosxiuBa TpaHCIIOpTHA po60Ta CTAHOBUTD:
W/l/l =q, - Ii'e’ (16)

Bci nmokasHuku po0GOTHM aBTOMOOUTIB Ha PO3BI3HMX MapIIpyTax 3BEICHI 10
tabnumi 10.
Taouuus 10 ITokazHuku pod0TH aBTOMOOLIIB HA PO3BI3HMX MapIIPYyTAaxX

MapupyTtu

[Toka3Huku 13 12
JloBxHHa MapHIpyTy, KM 40,4 15,7
Biacranp mpobiry 3 BaHTaXeM, KM 224 8,6
KoediuienT BukopucTanas npooiry 0,56 0,55
Yac 00epTy aBTOMOOLIS HA MapIIPYTi, TOI. 4,76 4,3
Yac HaBaHTaKEHHSI-PO3BAHTAKEHHSI, TOI. 3,05 3,6
dakTHUHUI 00CT 3aBE3EHHS, T 8,09 8,58
CratngHnii KoeilieHT BUKOPUCTAHHS BaHTaXKHOCTI 0,81 0,61
JnHaamigaIi KoedillieHT BUKOPUCTAHHS BAaHTAXKHOCTI 0,57 0,56
®dakTHYHA TPAHCTIOPTHA POOOTA, T.KM 150,73 66,76
MosxJvBa TpaHCIIOpTHA po0OoTa, T.KM 224 120,4

HacTynmHuM KpOKOM BUKOHYETHCSI OMITUMI3AIlisl TAPKY PYXOMOTO CKJIaay, sika B
HAIIOMY BUTIAJKY (PAaKTUIHO € BUOOPOM ONTUMATBHUX aBTOMOOLUTIB JJIsi MApIIPYTIB,
3a SIKHMHU HE 3aKpilJICHO BJIACHUW PYXOMHH CKJIal, TOOTO 3-9 anbTepHATHBHHUX
Mapok. [licast bOro BUKOHYETHCS MPU3HAYEHHS! ONTHMAIBFHOTO PYXOMOT'O CKIIady Ta
MPOBOJISATHCS TIEPEPAXyHKU IMOKAa3HUKIB POOOTH aBTOMOOUIIB Ha MapuipyTax 3a
AKUMU OYJ10 BIICYTHE 3aKPIIJIEHHS PyXOMOTO CKJIaay.

BucHoBku

1. OO6rpyHTOBaHO mTpoOlleC MaplIpyTH3aIlli mepeBe3eHb MeOJiB, BUTPATHHUX
MaTepiaiiB 1 cupoBUHU. HaBeneHo xapakTepUCTHKHU 1CHYIOUUX MapUIPYTiB TOCTaBKU
pyxomum ckaagom [TAT "ATII-2004".

2. Po3pobiieno CXEMY JUCITOKAIIlT BAHTaXOB1{ITPAaBHUKIB Ta
BaHTAXO0OJIEpKyBauiB y M. KpomuBHuUIbKkUi. JlaHO XapaKTEepHCTHKY KIII€EHTaM
mignpuemcta [TAT "ATIT-2004".

3. Po3po0ieHo palioHadpHI MapIpyTH JOCTaBKA MeEOJIB, BHUTPATHUX
MarepiajliB Ta CHPOBUHH, IIPOBEJAEHO HEOOXIiIHI po3paxyHKH. IIpencraBieHo
MaTpPHUII0O HAWKOPOTIIMX BiJCTaHEH MK y4YaCHUKaMH TPAHCIOPTHOTO TMPOIIECY,
BUXIJHI JIaHl 71 MOOY/IOBU ONTUMAJIbHUX IJIAHIB MEPEBE3€Hb, PYXy 1 MOBEPHEHHS
aBromoOiTiB ITAT "ATII-2004". Tloka3aHo sIK 3a paxyHKOM IPOJAYKTHBHOCTI
BUOMPAIOTh HOro ONTUMAIbHY MapKy MPOAYKTHBHOCTI Ta COOIBApTOCTI PyXOMOI'O
CKJIany.

4. BusHaueHO 3HAYEHHA CEPEIHBOrO0 KoeilleHTy mpodiry Ta o0csaru
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nepeBe3eHb Ha KOJIOBHUX MapIIpyTax.

5. JlaHo 3arajibHy XapaKTEPHUCTUKY YCIM MOKJIMBUM MapIIpyTaM Ta BU3HAYEHO

MMOKAa3HUKH POOOTH aBTOMOOLIIB Ha PI3HUX MapIIpyTax.
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YK 656.073
OILIHKA E®EKTUBHOCTI KOHTEMHEPHUX NEPEBE3EHDb
ABTOMOBIJIbBHUM TPAHCIIOPTOM 3A TEXHOJIOT'IEIO TAWM-
CJIOTYBAHHA
Ayuain B.B., 1.T.H., npo¢., I'osoBuenko I.C., TT-21M
[lenTpanbHOYKpaiHCHKHI HAIllOHATLHUNM TEXHIYHUM YHIBEPCUTET
M3wopa B.O., a.1.H., npo¢., MoctoBa K.b., ct.rp. MH-41
TepHONIBCHKUI HALIIOHATBHUN TEXHIYHUMA YHIBepcUTET iMeH1 [Bana [lymtos

Abstract

The article proposes a method of logistic approach to the container
transportation system based on the "white box™ cybernetic model. This makes it
possible to take into account the capabilities of the transport and logistics enterprise
in relation to the order in more detail and to effectively choose order service schemes
with minimal costs for carrying out transport work. A mathematical formulation of
the task of effective organization of container transportation of goods with an
assessment of the efficiency of transportation during the implementation of the
developed time-slotting technology was made. The technology of time-slotting is
considered for various types of mathematical regression models: linear, power,
exponential.

Keywords: container transportation, road transport, time-slotting, "white box".

Beryn

Tpancnopt sBisie co0O0I0 Traiqy3b BHPOOHHUIITBA, IO 3a0€3IMeuye >KUTTEBO
HEOOX1HI TMOTpeOU CYCHIBCTBA Yy IEPEBE3EHHI BAaHTaXIB, BXOJIUTH 1O CKJIAay
1HGpacTpyKTypu BUpOOHHUIITBA. 3a0€3Meuy0ud NepEMIIIEHHs] BAHTaX1B, BIH BHOCUTb
3HaYHUI BKJAaX y PO3BUTOK 30BHIIIHbOEKOHOMIYHUX, HAayKOBO-TEXHIUHUX,
KYJIbTYPHUX, CIIOPTUBHUX Ta IHIIUX 3B’A3KIB YKpaiHH, B MEpIIy 4epry, 3 KpaiHaMmu
€Bpocoro3y. BiimoBigHO 10 1IbOTO, HAMIYAETHCS TEHJICHIIIST 301IbIIIEHHS MOMUTY HE
TUTBKHM HAa BHYTPIIIHI, e 1 HA MDKHAPO/IHI TPAHCIIOPTHI MOCITYTH 5K 32 00CSITOM, Tak
1 32 HOMEHKJIaTypOlO.

[TepenacuveHHs] pUHKY, TUKTAT CIIOKUBa4Ya Ha PUHKY 1 )KOPCTKA KOHKYPCHITIS
BUKJIMKAIOTh CEPHO3HI TPYAHOII Y BUPOOHHUKIB, TOPTrOBUX 1 30yTOBUX ITiIMPUEMCTB B
peaiizauii ToBapiB. i 30epexkeHHss 00'eMiB MPOJaXy BUPOOHUKH 1 TOProBi (hipMu
BUMYIIIEHI UTH HA PO3MIUPEHHS 30yTY 32 PaXyHOK BUXOJly HA PUHKH, PO3TAIIOBaHI B
IHIIUX perioHax. | xoda iHTerpailisi CBITOBOTO I'OCIOApCTBa 1 Opi€HTALllS MOJITHKU
30BHINIHBOI TOPTIBJII KpaiH HAa BUIbHY TOPTIBJIIO 3HAYHO CIIPOINYIOTH 1€ 3aBIIaHHS,
MOCTAa€ MUTAHHS MPO T€, K MBUIAKO 1 €)EKTUBHO, 3 HAUMEHIIUMU BUTPATAMHU, CIi
MMOCTaBUTH TOBAp HA PUHOK.

OCHOBHOIO TEHJEHIIIEI0 y PO3BUTKY CBITOBOTO TPAHCIOPTY € IIBHJIKE
3pOCTaHHSI KOHTEWHEPHHUX MEpPEeBE3€Hb, SKI MAaKCUMAJIbHO BiAMOBIJAIOTh BHUMOTaM
PUHKOBOI €KOHOMIKH. BOHH CTarOTh HEBII'€MHOIO YaCTHHOK PO3MOAUILHO-
CKJIQJICBKOI CHUCTeMH, 110 3abe3reuye Oe3nepediiiHy JOCTaBKY NPOAYKINI B
TOPTOBENbHY MEPEXKY Ta BAaHTAXIB BUPOOHUYO-TEXHIYHOTO TMPHU3HAYCHHS B TalTy3b
MIPOMHUCIIOBOTO BUPOOHMUIITBA.

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 213



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

Bantaxxi B KOHTeliHepaXx MO)KHa IIEPEBO3UTH 03 TIEpEBaHTAXKCHHS
aBTOMOOITLHUM, 3aJII3HUYHUM, MOPCHKHUM Ta TOBITpSHUM TpaHcmopToM. CydacHi
KOHTEHHEPH MaloTh MIIHY KOHCTPYKIIIIO Ta MIOBHICTIO T€PMETHYHI.

KoHTeliHepHI TIepeBE3CHHsS] MPUCKOPWIN TIPOIEC TEPEMIIeHHS, a 3aBIsSKU
PO3BUHEHIM 1HOPACTPYKTYpl Ta HAsIBHOCTI HEOOXITHUX PO3BAHTAXKYBAIHHHUX
MPUCTPOIB, 3HAYHO MIJABUIIMBCS pIBEHb OE3MEKH NEPEeBE3CHOro0 Mmarepiany B
KOHTEHHEepaX, TAaKOX MiABUIIIIACS KOHKYPEHTOCTIPOMOXKHICTh Ta EKOJOT1YHICTh
TPAHCIIOPTHOT IPOTYKIIi.

B yMoBax pHHKOBOI €KOHOMIKHM Ta PECTPYKTypH3alii TPaHCIOPTHOI ramysi
BHHHMKA€ HEOOX1JHICTh HOBOTO IMXOAY B Oprasi3aiii KOHTEHHEPHUX IIePEBE3CHbD,
AKUU J03BOJIUB OM 3 OIHOrOo OOKY CKOPOTHUTHM BHUTpATH MEPEBI3HUKIB, 3 IHIIOTO —
IIBHUINHUTH IXHIO TPUBAOINUBICTD Il KOPUCTYBAYIB.

Po3BUTOK Ta BUKOPHUCTAHHS Cy4aCHUX TEXHOJIOT1H MPHU MEPEBE3CHHI BAHTAXIB
y KOHTEWHEpax pO3IMUpIE cepy 3acTOCyBaHHS aBTOMOOUIBHOTO TPAHCIOPTY,
miaBuIye eGEeKTUBHICTh TEPEBE3EHHS Ha 3HA4YHI BIJCTaHI SK MPU BHYTPIIIHIX
KOHTEMHEpPHUX NEepPeBE3EHHAX, TaK 1 MDKHApoJHOMY croiydeHHi. Ile mpuckoproe
JIOCTAaBKY €KCITOPTHUX Ta IMIOPTHUX BAaHTAXKIB.

AHaJi3 nonepeaHix 10C/IiIKeHb

KonTeliHepHl nepeBe3eHHs MK YKpaiHOWO Ta KpaiHamu €EBpOIEHChKOro
Coro3y BM3HAHI HAWOUIBII Cy4YaCHUM Ta SKICHUM CIOCOOOM iX TPAaHCHOPTYBaHHS Y
MDKHApOJHOMY CITOJIydeHHI. BOHM 03BOJISAIOTH 3HU3WTH YaCTKy TPaHCIIOPTHOI
CKJIQJIOBOi B KIHIIEBiH IIiHI TOBapy BiZl 2% 1o 11%. [1ix6ip pamioHanbHOI TEXHOIOTI]
0OCIyroByBaHHsI 3aMOBJICHb 1 SIK pPE3yJbTaT, 3HIKEHHS BUTPAT Ha JOCTaBKY -
MpiopuTeTHE 3aBAaHHS JUIsl 0OaraTboX KOMIIAHIA, OCHOBHOKO METOI SIKHUX, 3
JIOTICTUYHOI TOYKHU 30py, € HaJaHHSA MOTPIOHOrO TOBapy B MOTPIOHIN KUIBKOCTI,
MOTpiOHOT SIKOCTI 1 B MOTpIOHUN yac [7]. BukopuctaHHs KOHTEHWHEPIB IiJABHUIILYE
e(eKTHBHICTh TIEPEBE3CHb, OCKUIBKHA ICTOTHO 3HWXKYIOTHCS BUTpaTH, IOB'S3aHI 3
MepeMIIICHHIM, 30€pIraHHsAM 1 IEPEBAJIKOI0 BAHTAXIB.

B Vkpaini npooBXKyIOThCS BIAKPUBATUCS HOB1 MPEICTABHUIITBA BEIUKUX
KoMIaHii cBity. Tak y ciuni 2017 crano Bimomo, o MikHapoaHuili oneparop FM
Logistic moyaB mpaioBaTH B CETMEHTI MOPCHKUX KOHTEMHEpHUX IIEpEBE3CHb B
VYkpaini. B Opneci Bigkpuiocss TpeTe 3a pPaxyHKOM MPEACTABHUIITBO KOMITaHii B
kpaini. Komnanis Hagae mociyru MyJIbTUMOJAIBLHUX TMEPEBE3€Hb, NJIi CTBOPEHHS
€IMHOTO JIAHIIOKKAa JOCTaBKM BAHTAXXy B3a€MOJIE 3 TIOPTOBHMH OIEPATOPAMHU,
Cy[HOBJAaCHUKaMH 1 KOHTEHMHEpPHUMH JIHISIMH, MHTHHIICIO, 3aJII3HUIIEIO,
aBTOMEpEeBi3HUKaMU. B naHOMYy HampsMKy TakoX €(EKTHBHO MpaIllo€ yKpaiHChKa
komnaHis "Inter Trans Logistic", mo cneniami3yerbcsi Ha MYJIbTUMOJATBHUX
MOpPCBHKUX KOHTEHHEpHHMX IepeBe3eHHAX. BoHa TICHO cmiBOpaloe 3 MpPOBIIHUMU
cremiam3oBaaumu JiHiIsMH: MAERSK, CHINA SHIPPING, CGM Ta iHmIi.

VY nepuromy miBpiyui 2018 poky Ha KOHTEHHEpHHUX TepMiHalax YKpaiHu Oyio
nepepoodsieno 340155 TEU. Ile na 4,7% Ouibme oOcAariB, mnepepoOjeHux 3a
ananoriuanit nepiog 2017 poky. 3pocTaHHs, B MOPIBHSAHHI 3 TOKa3HUKAMH MUHYJIOTO
POKY, CBIIYHUTH, IO TepeBajka 30utbimmiacs Ha 24,4%, 3BHMYaiiHO, HE HACTLIbLKHU
BpaXaro4uui, ajie 00HAIIFOE TEMITOM PO3BUTKY 1 CTAO1IBHICTIO.

Po3pobmnieni pimieHHss B cucTteMi OOpOOKM KOHTEWHEpIB Ha KOHTEWHEPHUX
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TEepMiHAlaX JO3BOJMIM BJIOCKOHAJIUTH e€(EKTHBHICTHP CHCTEMH YIPaBIiHHSA
BUPOOHUIITBOM 3 BUKOPHUCTAHHSIM CyYaCHUX TEXHOJIOT1H, K1 BIPOBAKEHHI B pOOOTI
nmoptiB Kuraro [9-13]. OgHuM 3 BaXJIMBHX NUTaHb B I CHCTEMI € TMOBEPHEHHS
MOPOKHIX KOHTEHHEPIB, SIKE BUPILIYETHCSA 3a JOMOMOIOK PIIIEHHS OTPUMAHOrO Ha
OCHOB1 po3po0JeHnx TpaBiTaniiaux mojaenei [18]. OkpiM Toro B mociimpkeHH1 [14]
MIPOIMOHYETHCS PIIEHHS MO €()EKTUBHOMY BUKOPUCTAHHIO MICTKOCTI KOHTEIHEPIB Ta
TUIONTI KOHTEHHEPHOTO TEPMiHATY.

B cucremi moctaBku BaHTaXiB Yy MIKHApOAHOMY CIOJYYEHHI YK€ Ba)JIMBa
panioHalibHa MOOyJI0Ba  1H(PACTPYKTYypU MOPTY, KOHTEHHEPHOro TEpMIHAIYy Ta
OpWIErINX  JUISHOK, TOMY [IJIi BU3HAUEHHA ONTUMaJbHOI  KOHpIrypari
po3TamryBaHHsS Oyja BUKOPHCTaHa JBOpIBHEBA CHCTEMa MpOrpaMyBaHHS, SKa
BpaxoByBaJla MEepEMIIlICeHH KOHTEeHHEepa B yacl Ta J03BOJWIA BUZHAYUTH BUTPATH Ha
JIOCTaBKY 3 MaKCUMaJIbHUM IMO3UTUBHUM e(deKkToM Jy1s oniepatopa [14].

Y pobGoti [5] mpencraBieHO HOBE YAOCKOHAJIEHE PIIICHHS [JIi CUCTEMHU
00poOKHM KOHTEWHepHUX TepMmiHamiB. [lporec oOpoOkM BHPOOHMUMX oOIleparii
KOHTeI/IHepHOFO TeleHany ONHMCYBABCA 110 pobourm mnpouecam 1 DFD. Byna
JOBEJIeHa 1HTETPATUBHICTh 1 HAAIWHICTh HOBOI CHUCTEMH 3 BHUKOPUCTAHHIM aHAJI3y
Petri Net. [Ipu 11boMmy HOBe pillIeHHSI MOJdSTAae y epeOyaoBi JIONICTUYHUX MPOIIECIB,
110 MalOTh HU3bKY BAapTICTh, BUCOKY SIKICTh, OUIbIY THYYKICTh, IIBUAKE 1 PO3YMHE
pearyBaHHs Ha BCIO BUPOOHUYY CHUCTEMY TE€pPMiHAIY.

ABtopamu B poOoTi [l16] oOcCHOBHAa yBara NpPUAUIAETHCS MHUTAHHIM
MOJICTIOBAHHS JIAaHLIOTa TIOCTAaBOK TNpoaykuii. CTBEpIKyeTbCS, IO METOIU
imenTudikamii MIATPOCTOPIB MOXYTh OYTH BHUKOPUCTaHI JJI XapaKTEPHUCTHUKH
BITHOCHH MDX JESIKUMH TMapaMeTpaMH CUCTEMH MOCTaBOK. Lle Moxe OyTH KOpUCHO,
SKIO BHYTPIIIHA CTPYKTYpa CHUCTEMH CKiIaJHa. JIaHIIOrM MOCTaBOK MOXYTh OyTH
11€HTU(IKOBaHI 1 3MOJIENIbOBaHI JAETEPMIHOBAHUMHU MOJAEISAMH MPOCTOPY JIHIMHHUX
ctaHiB. ToUHICTh 1IeHTH(IKOBAHOI MOJIET BiJOOpaxae B3a€MO3B'SI30K MIXK MEBHUMU
CHUCTEMHHMMH TIapaMeTpaMH Ta OLliHKaMu 1X uyTiauBocTi [17-20].

[Ticns HagTOBOrO KpU3UCYy OYJIM CTBOPEHI SIMOHCHKI JOTICTUYHI cucTeMu Just-
in-Time Ha BEIMKMX BIJCTAHAX B3aEMHOIO CIIBPOOITHHIITBA MK BHPOOHHKOM
aBTOMOOLIIB, TMOCTAYaJIbHUKAMU  3aMYacTHH, I1X JIOTICTUYHUMH  JIOYIPHIMHU
KOMIIaHISIMHU Ta CTOPOHHIMH JIOTICTUYHUMU TTOCTadadbHUKamMu [21].

[Ipouiecu Ta omeparii B CUCTEMi JOCTaBKU BaHTaXIB MOXXHa TECTyBaTH, B
3aJIEKHOCT] B MPUAHATHUX METOAMK Ta MIAXOJIB 3a KIOCPHETUIHUMHU MOJICISIMU
"qopHO0, O1JI0K0 Ta CipOr0 CKPUHBOK" [22].

3 METOI0 3aXUCTy KPUTUYHUX JAHUX 1 KpunrorpadiyHuUX KIIOYIB JIOCTaBKa
JpOHIB 3a0€3MeuyeThCs Ha OCHOBI PO3POOJICHOI METOMWKH 3 BUKOPUCTAHHSIM
kibepHeTnuHoi Moxeni "Outoi ckpuHbku" [23]. ExcrnepuMeHTabHI pe3yibTaTH
MOKa3aJld, 10 3alpONOHOBaHAa METOJAMKA Oyja €KOHOMIYHO €(pEeKTHBHOIO 1 BOHA
MIXOIUTH JJISI CHCTEM MOCTABOK 3 0OMEKEHUMH PECypCaMH.

B cyyacHuX pHMHKOBUX YMOBAaX MIKHApOJHI KOHTEHHEpHI NEpeBE3CHHs
BaHTaXIB MDK YKpaiHOIO Ta KpaiHamMu €BpPOCOI03y MalOTh MEPCIEKTHUBY PO3BUTKY,
TOMY M0 3 KOXXHUM PpOKOM 30UIBIIYETHCA KUIBKICTh 3aMOBJICHb Ha aJipecy
TPAHCHOPTHUX Ta TPAHCHOPTHO-JIOTICTUYHUX mMianpueMcTB. IlpoBenaenuil anami3
BUSBUB IpPOOJEMy, TOB'SI3aHy 3 METOJUKOI0 OpraHizaiii KOHTEHHEPHOi JOCTaBKH
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BAaHTAXIB Y MDKHAPOJHOMY CIOJY4Y€HHI Ta (POPMYBaHHSAM pallilOHATBHOI TEXHOJIOT11
00CIIyroByBaHHS 3aMOBJICHb Ha OCHOBI KiOepHETUYHOI Mozieni "611a ckpuHbKa'.
Merta Ta 3aB1aHHA

[linBHIIEHHS €EKTUBHOCTI EPEBE3EHHS BaHTAXIB Y KOHTEHHEpaX 3a PaXyHOK

BIIPOBAKEHHSI TEXHOJIOT1T TaliM-CJIOTYBaHHSI.
Pe3yibTaTu BUpPilIeHHS] OCHOBHUX 3aB/aHb

Kpurepiem orinku eheKTHBHOCTI TIEPEBE3CHb € Yac MEPEBE3EHHS BAaHTAXIB Y

KOHTEHHEepax, 1110 BU3HAYAETHCA 32 TAKOK (OPMYJIOHO:
Ty = oy Tl +1,, 1, —>Min (1)
ne 1y, - yac pyxy aBTOTPAHCIIOPTY, FOJ;
t.,» — yac cradyBaHHS KOHTEWHEpa y BaHTaxkoBiacHuka, rof. (t., = 1,87 rom.

[25]);

t,cm - 9ac poscrad)yBaHHS KOHTEHHEpPA y BaHTaX00epxKyBaya, rof. (t,., = 1,87
roa. [25]);

ty5p - 4ac 0OpOOKM KOHTEHHEPa Ha TEPMIHAI, TOJ.

JInst  BHOPOBAJXKEHHSI TEXHOJOTI TallM-CIIOTyBaHHS Ha KOHTEHHEPHOMY
TepMiHaIl HEOOX1THO PO3paxyBaTH Taki MapaMeTpH:

- cepe/IHs KUIbKICTh BiJIBAHTAXEHb HA aBTOTPAHCIIOPT;

cepeaHs KUTbKICTh KOHTEHHEPIB, 1110 HAIIAIIUIN 3 aBTOTPAHCIIOPTY;

- KUIBKICTh TaliM-CJIOTIB;

- TPUBAJIICTh TaM-CIIOTIB.

Po3paxyHOK KUJIBKOCTI Ta TPHBAJIOCTI TalM-CJIIOTIB HEOOXITHO 3M1MCHIOBATH,
CIMPAIOYUCH HA OKA3HUKH IMITOPTY a00 eKCTIOPTY.

KinpkicTp TaliM-cNOTiB A7t OOCIYrOBYBaHHS E€KCIIOPTHUX 3aMOBJICHBb
JTIOPIBHIOE:

N, = e (2)
E

ne Kuwo — CEPelHs KibKICTh HaJXOIKEHb KOHTEHHEpiB 3 aBTOTPAHCIOPTY,
KOHT/100Y;
E., - MICTKICTh 30HU HAKOMMMYECHHS aBTOTPAHCIIOPTY.
TpuBasticTh TaM-CIIOTIB PO3PAXOBYETHCS 32 (HOPMYIIOIO:
24 3
m—-c N € ! ( )
m—c

ne N - KinpKicTh TaliM-CIIOTIB, Of.

CepenHst  KUIBKICTh ~ HAJIXO/UKEHb  KOHTEWHEpPIB 3  aBTOTPAHCIOPTY
PO3paxoBYETHCS 3a (HPOPMYIIOL0:

Kuao = QT * L (4)
ne Q, - moboBuit 00cAT KOHTEHHEPIB, 1110 00cIyroByroThes, TEU's;
., — 4YacTKa EKCHOPTHUX KOHTEHHEPIB Yy 3araJbHOMYy KOHTEHHEPOOOIT
TepmiHainy, %;
¢  — 9yacTKa eKCHOPTHUX KOHTeiHepiB, 0OpOOIIOBAHUX ABTOTPAHCIOPTOM,
%.

Yac pyxy aBTOTPaHCIIOPTY PO3PaXOBYETHCS 3a TAKOIO (HOPMYITOIO
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L
b =3 ()
T
ne L — BigcTaHh  TWepeBE3CHHS ~ MK ~ BAaHTAXXOBJIIACHUKOM  Ta

BaHTaXKOOJIEP)KyBaueM, KM;

V1 — TeXHIYHa MBUIKICTh PyXy aBToMOOUIs, kM/Tox. (V1 =49 km/roa. [25]).

Yac o0poOKu KOHTEITHEpa Ha TepMiHal

tr = Ny (b +1 10, + s+t +80), (6)

ne N, - KUTbKICTbh KOHTEHEepiB Ha ojiHe 3amoBieHHs, TEU's;

txzn — Y9ac MPOXOMHKEHHS KOHTPOJIBHO-TIPOMYCKHOTO MYHKTY Ha B'i311, TOII.
(txrzz = 0,05 rox.);

t30 — yac oOcnmyroByBaHHs y 30H1 OIJISIY KOHTEMHEpa, rof. (t3p = 0,32 rox.);

t,, — 4ac HaBaHTa)KEHHA-PO3BAHTAXXEHHS OJHOro KoHTeilHepa, rox. (i, = 0,2
rof. [25]);

t73 — 4ac MpoXoJKeHHsI MUTHOI 30HHU, rof. (3= 0,1 rox.);

'k — 9ac MPOXOJKEHHS KOHTPOJBHO-TIPOITYCKHOTO MYHKTY Ha BUi3Ji, TOJI.
(t 'k = 0,05 rox.);

t,,c — 9ac OYIKyBaHHS 4yepru 00cayroByBanHs, rof. (t,,. = 2,28 rox.)

KinpkicTh KOHTEHHEPIB HA OJHE 3aMOBJICHHS

0bp

N, -2
A (7)

ne Q — oOcsr mepeBe3eHHs, T,

0« - MICTKICTh OJTHOTO KOHTeHHepa, T (0, = 21,92 1 [22]).

[IpencraBnena maTemMaTHyHa MOENb JO3BOJISIE BU3HAYUTHU DPIBEHD BILIUBY
PO3TJISTHYTUX TMapaMeTpiB Ha MEpeBe3eHHI BaHTaXy 1 BUXOASYM 3 PE3yJbTaTiB
PO3paxyHKiB CKOPUTYBATH POOOTY aBTOMOOLISI HA MapIIPYTi.

TexHonoriyHuil npouec OOpPOOKH pPyXOMOro CKJIaay 13 3acTOCYBaHHSAM
TEXHOJIOT1i TAlM-CIIOTYBaHHS CKJIAJA€ThCS 13 MIECTH €TalliB.

[lepmnii eTan — NPOXOXKEHHSI KOHTpOIbHO-ponyckHoro nyHkry (KIIIT) nHa
B'3mi. Jlucmeruep mianmpueMctBa ¢dopMye BIIJANCHHWA BI3UT y paMKax OOpaHOTO
TaiM-clIoTy Ta odopmisie TepenycTky Ha KoHrelHepHudt Tepmidan (KT).
ABTOTpPaHCIIOPT TOJAETHCS 10 MOYATKY JIii 3ape3epBOBAHOrO TaWM-CIOTY /10 30HH
B'3ny Ha KIIII. Oxopona mepeBipsi€ BiJMOBIAHICTh JAHWX aBTOMOOILIS 3a KOJOM
nponycky. SKmo gaHi BOAls, aBTOTPAHCIOPTY Ta TaWM-CIOTY 30irarThcs,
PO3APYKOBYETHCS IOKYMEHT, IO BiJI0Opa’kae OCHOBHI JaHI PyXOMOTO CKJIany, 1 aaii
aBTOMOOLITb HAIIPABIISIETHCS B 30HY OTJIAY.

ko maHi BI3UTY Ta TPAHCIOPTY HE 301raroThCs, aBTOMOOUIb pO3rOPTAETHCA
oxopoHotro. fAxkmio 3 skoice nmpuuuHd Ha KIIII He ckaHyeThcs mepemycTka, TO
aBTOMOOLIb MPSMYE J0 30HU HAKONMMYEHHS NPH B'i3/ll Ta BPEryIIOETHCS MUTAHHS 31
criiBpoOiTHUKaMu cepBicHOTro 11eHTpy (CLI).

Hpyruili eran — oOCIyroByBaHHS Y 30HI OIVISIAY. 3T1IHO 3 JIOKYMEHTOM,
BuganuM Ha KIIII, BunucyeThcs mepenycrka, sika MICTUThH 1H(OpMAIo s BOJISA
IIpo T€, JI0 SAKOi orepaliifHoi 30HUM HoMy HEOOXiTHO iXaTu Aami. Yci HeoOXiIH1 JaHi
cniBpobOiTHukamu CI] 3aHocsThCa 10 1HMOpMaliitHoi cuctemu (IB).
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Tperiii eTan — NPOXOKEHHS MUTHOTO KOHTpouto. [Ipu B'i341 B 30Hy MUTHOTO
kouTpoito (3TK) mepeBipsieThcst IEpemycTka, BUIaHa B 30H1 OTJISAY, NEPEBIPSETHCS
IUTICHICTh TIIOMOM, TIepelaEcThCs OpHUTiHAN pemiz-opaepa (peniz - opuep -
CNIEKTPOHHUN JIOKYMEHT, [0 BHUIAETbCSI AareHTOM OIEepaTtopy, 3acBiTYCHUN
CJIEKTPOHHUM IHM(PPOBUM TMIAMKUCOM, Ta MICTUTh BKa3iBKy OMNEpaToOpy Ha BUAAUY
BaHTaXy 3a3HAuYCHIM y peni3-opaepi 0coli I MOAAIBIIOr0 PO3MOPSIKEHHS
BaHTa)XEM), Ta TMEPEBIPAIOTHCS BCi HEOOXimHI JOokyMeHTH. HeoOximHa iH(OpMmarris
3aHocuThes 70 IC. ¥V pasi axmo y npariBaukiB 3TK BUHHMKAIOTH Mig03pH 1100
JOKYMEHTIB, KOHTEeHHepa a00 BaHTaXy, IO MEPEBO3UTHCSA, MPOBOIUTHCS MHUTHUN
OTJISI .

Banrtaxi, mo mniuisiraloTh €KCHopTy, 3a3Aalieriib oQpOopMITIOIOTHCS MHUTHUM
OpraHoM Ta ix 0OpoOka Ha KOHTEHHEPHOMY TEpMiHaJl 3aiiMae MiHIMaIbHY KUTBKICTh
qacy.

OckinpKkd aBTOMOOUTb JOBO3UTH KOHTEHHEp IMINE OO0 TEpMiHATY 1 He
MIEPETUHAE KOPJIOH, MUTHHUM OTJISL IPOXOJATH JIUIIE KOHTEUHEPU. TakuM YMHOM, Yac
MPOCTOI0 aBTOMOOLIS y MUTHIM 30HI BUMIPIOBATUMETHCS JIMILIE YacOM MEPEBIPKU
HEOOXITHUX TOKYMEHTIB (3a MOTpeOu Ta yac OryisiAy KOHTEHHEpa).

UerBepTuii eran — oOCayroByBaHHS Ha camMmomy TepMiHaii. Ha manomy erami
MIPOBOJUTHCA 00pOOKa pyXOMOIO CKJIaJy, 3aJIEXHO Bl TUIy KOHTEHEpa, CTaTycy
TPAHCIIOPTHOTO 3aco0y (EKCHopT, IMIOPT) Ta HASBHOCTI BUIBHUX BaHTaXKHO-
pPO3BaHTaXyBaJIbHUX MeXaHi3MIB. Ha TepMiHani KOX€H aBTOMOOUIb CIIJye Ha
BKa3aHy omepaliiiHy 30HYy 1 YeKa€ BaHTaKHO-PO3BAaHTaXXyBaJbHUX poOiT. CriouaTKy 3
aBTOTPAHCIIOPTY 3HIMAIOTh KOHTEHHED, KU EKCTIOPTYETHCA, a MOTIM 3aHYPIOETHCS B
MOPOKH1I KOHTEIHED.

Ha mpoMy erami THMYacoBl BUTPATH BUHUKAIOTH MPH TOIIYKY HEOOXiTHOTO
mTadens, OYiKyBaHHS BaHTAXKHOTO OO0JaJHAHHS, HAsSBHOCTI BUIBHHUX MaiiJlaHYUKIB
JUTSI PO3BAHTAKEHHS KOHTEHHEPIB pedprKepaTopiB.

[T'aTuii eran — MPOXO/KEHHS MUTHOTO KOHTPOJIIO. BUKOHYIOTHCS aHAIOTIYHI
710 TPETHOTO €Taly onepaiii. BITMIHHICTb NOJIATa€e y BIICYTHOCTI NEPEBIPKHU MII0MOU
Ta HAsSBHOCTI OTJISITY MIOPOXKHBOTO KOHTEHHEpa.

[Moctuit eran — mnpoxomkeHHss KIIII wa Buizal. Ilicist mpoBemeHHs BCiX
orepartliii aBrorpancnopT nosepraetbesi 10 KIIII, ne 3akinuytors opopmieHss B 1B
JIOKYMEHTIB, 110 MiATBEPAKYIOTh 0OpOOKY, Ta aBTOTpaHCHOPT npsmye Ha BUi3 3 KT.
SKI10 BUHUKAIOTH TIOMUJIKH, TO aBTOTPAHCIIOPT Ma€ OyTH BiBEICHNI HAa MaliTaHIUK
ouikyBaHHs B Mexax KT aiist BperymtoBaHHs [IUX TOMUJIOK.

TexHonoriyHuii  mporec  OOpOOKM  KOHTEMHEpIB  IMOKa3ye, IO Yac
00CIIyrOByBaHHS PyXOMOTO CKJIaJly Ha TEPMiHAaJ1 3aJEKUTh BIJ:

- yacy npoxomkenns KIIIT na B'i3a1 Ta BUizAi;

- yacy 0OCIyrOoBYBaHHS y 30H1 OTJISITy KOHTEHHEPA;

- Hac oOciyroByBaHHS Ha caMOMYy TepMiHaI;

- Hac mpoxoaKE€HH MUTHOI 30HHU.

VY3romkeHHs BHUKOHAHHS TPAHCIOPTHO-TEPMIHAIBHUX OIEpalid TijJ Yac
peanizarii TeXHOJIOr1i TaliM-CJIOTYBaHHS Ma€ 3/1MCHIOBATHUCS HAa OCHOBI TUMYacOBO1
Aiarpamu, MpeCTaBICHOI Ha PUCYHKY 1.
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Pucynok 1 Jliarpama noroa:keHHs 4acy npuOyTTsi pyXOMOro CKJIaaAy Ta HAJIaHHA
TaliM-CJI0TY AJIs1 HOro 00poOdKHu

Sxmo pyxoMuid ckiaa NpuOyB paHille 3a BCTAHOBJIEHWM 4Yac, BUHUKAIOTh
BUTpATH, TMOB'SI3aHI 3 MPOCTOEM AaBTOTPAHCIIOPTY B OUIKYBaHHI OOCITyrOBYBaHHS
(iaTepsain I).

VY ToMmy BUIAIKy, SIKIIO BiAOYBA€ThCS 3aTpUMKa B JOPO31 Ta PYXOMHM CKIaf
npuOyBae Ha TepMiHaN Mi3HImIEe 3a mpu3HaueHud TepmiH (iHTepsan III), Tob6TO He
MoTparuisie B 3aJaHui 1HTepBal (HAKTUYHOTO Yacy NpUOYTTS KOHTEHHepa Ha
TepMiHaJ, BUHUKAIOThH JOJAaTKOBI BUTPATH, MOB'I3aHI 3 OUIKyBAaHHSM BITLHOTO TaiiM-
CJIOTY a00 OYIKYBAHHSIM HaBaHTAXXEHHS Y 3aralibHiil uep3i.

Pi3Huns y vaci nmepeBe3eHHs BaHTaXIB Y KOHTEWHEpax NHpH BUKOPUCTaHHI
texHonorii TaiiMm-cnoryBanHs (TTC) Ta nmpu He BHKOPHUCTAaHHI B 3aJie)KHOCTI Bij
PI3HHMX BapiaHTIB MEPEBE3EHHS NEPEBE3CHHS 3a3HaueHa y Tadaui 1.

Tabmuus 1 Pi3Huus y 4yaci mepeBe3eHHsI BAHTAXIB y KOHTeilHepax 3a
Pi3HUX BapiaHTIB

Yac nepesesenns | Yac nepeBe3eHns | Piznuist B gaci
BapianT nepeBe3eHHs 0e3 BUKOPHCTAHHS | 3 BAKOPUCTAHHSIM | TIEPEBE3CHHS

TTC, ron. TTC, rop. BaHTaXIB, FOJI.
Kpornusaunpkuii - Kumunis (324 km) 21,92 1 16,74 14,46 2,28
Kponmpaumbkuii - JIroOumin (935 km) 21,92 1 29,19 26,66 2,53
Kporusuaunpkuii - [Ipesnen (1800 km) 21,92 T 43 47 40,66 2,81
Kponusaunpkuii -Kumunis (324 km) 153,44 1 34,74 19,98 14,76
Kponusaunpkuii - JIro6min (935 km) 153,44 T 47,19 32,18 15,00
Kponusuaunbkuii - lpesnen (1800 km)153,44 T 61,47 46,18 15,29
Kponusaunpkuit - Kumunis (324 km) 2849 T 52,74 25,51 27,23
Kponusauipkuit - Jlro6min (935 km) 2849 T 65,19 37,71 27,48
KponuBaunpkuii - pesnen (1800 km) 284,9 1 79,47 51,71 27,77

Temep po3paxyemo BUTpaTH Ui 1-TO BapiaHTa NEPEBE3CHHS Ta EKOHOMIUHUH
e eKT:

- BUTPATHU TIEPEBE3CHHSI BaHTaX1B 0e3 Bukopuctanus TTC:

37 =260,00-16,74 =4352,4 rpH;
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- BUTPATU Ha NEPEBE3CHHS BaHTaX1B 3 BuUKopuctanusm TTC:

3" =260,00-14,46 = 3759,6 rpH;
ExoHoMIuHMI eeKT Uil IbOro BapiaHTa CKIIAJIE:
2=4352,40—-3759,60=592,80 rpH.
AHaNOriuHO pO3paxoBYIOTbCSI BUTpaTH Ha IIEPEBE3CHHS BaHTaxiB 0e3
BukopuctanHsa TTC Ta 3 1i BUKOPUCTaHHAM, & TAKOK EKOHOMIYHUHN €(PEKT JUIsl THIIMX

BapiaHTiB (Tabyuuig 2).

Tadoanusa 2 — Exonomiunmii epeKT 3 pi3HUX BapiaHTIB NepeBe3eHHs

Burparu Ha Burparu nHa
MEPEBE3CHHS MEPEBE3CHHS L L
Bapiantn nepeBezeHHs BaHTaXiB 0e3 BaHTaXIB 3 ExoHOMIHHHA EKOHOMIMHIH
edext, TpH | edekr, %
BUKOPUCTaHHS | BUKOPHCTaHHSIM
TTC, rpH TTC, rpu

KponuBauiipkuii - Kumunis 21,92 1 4352,40 3759,60 592,80 15,8
KponuBauiipkuii - JIlrobmin 21,92 1 7589,40 6931,60 657,80 9,5
KponuBauipkuii - JIpesnen 21,92 1 11302,20 10571,60 730,60 6,9
Kponupautipkuii - Kumunis 153,44 T 9032,40 5194,80 3837,60 73,9
Kponupautipkuii - Jlroomin 153,44 T 12269,40 8366,80 3902,60 46,6
KponuBuuuskuii - Ipesnen 153,44 T 15982,20 12006,80 3975,40 33,1
Kponupauiipkuii - Kumunis 284,9 1 13712,40 6632,60 7079,80 106,7
Kponupuuiipkuii - JIro6smin 284,9 1 16949,40 9804,60 7144,80 72,9
Kponupuuiipkuii - Jpe3nen 284,9 1 20662,20 13444,60 7217,60 53,7
Bcero 111852,00 76713,00 35139,00 45,8

AHami3z Tabmuui 2 ToOKa3zye, IO MpPU BHUKOPUCTAHHI TEXHOJOIIl TalM-
CJIOTYBaHHSI Ha KOHTEHHEPHOMY TEpMiHAJI1 BUTPATH Ha MEPEBE3CHHS 3MEHIIYIOTHCS
Bix 6,9 1o 106,7% 3anexxHo Bia oOcsry nepeBe3eHs 1 Bijictadi. Oco0IMBO 1151 pI3HULIS
BiJIYyTHA ITiJT Yac MEPEBE3CHHS BaHTaXIB HA BIACTaHb 324 KM, a HAMEHI MOMITHA
PI3HUILIS IpU TIepeBe3eHHsIX Ha BincTanb 1800 kM.

ToOTO MOXHa cKa3aTd, IO HAMOUIbII 3HAYHUM (PAKTOPOM € BiACTaHb
MepeBe3eHHsI, 1 YUM BOHA MEHIIA, TUM OLIbIIa PI3HUIIS y BUTpaTax.

OTpuMaHuii E€KOHOMIYHUN e(eKT T0BOAWThH, 10 oOOpaHa TEXHOJOTisd
MEePEBE3CHb Yepe3 KOHTCWHEPHUN TEepMiHAI 3 BUKOPHUCTAHHSIM TEXHOJOT1l TalM-
CIIOTYBaHHS € JIOUUIBHOIO Ta EKOHOMIYHOI, HIDK TMpU TMEepeBe3eHHAX 0e3
Bukopuctanusa TTC.

BucHoBku

1. BusBneHo, mo 3ampollOHOBaHA METOJAWKA JIOTICTUYHOTO IMiIXOMy [0
CUCTEMHU KOHTEHHEpPHHX TepeBe3eHbh Ha OCHOBI KibepHeTnyHOi Mojeni "Oina
CKpUHBKA", Jae 3MOry OUIbII JETalbHO BPaxOBYBAaTU MOXJIMBOCTI TPAHCIOPTHO-
JIOTICTUYHOTO MIANPUEMCTBA BIJTHOCHO 3aMOBJIEHHS Ta €()EKTUBHO BUOUPATH CXEMU

OoOCJIyroByBaHHS 3aMOBJICHHS 3 MiHIMaJIbHUMH BHTpaTaMd Ha BUKOHAHHS
TPAHCIIOPTHOT POOOTH.
2.  MaremaTudyHa TOCTaHOBKAa  3aBJaHHSA  e(pEKTHBHOI  oOpraizaiii

KOHTCHHEPHUX TMEPEeBE3CHh BaHTAXKIB Jla€ MOXJIUBICTh OI[IHUTU €(PEKTHUBHICTH
MEePEBE3CHb MPH BIIPOBAKEHHI pO3pO0IEHOT TEXHOJIOT1T TaliM-CIIOTYBaHHH.

3. TexHomorist TaltM-CJIOTYBaHHS PO3TJISTHYTA JJIs1 PI3HUX THUITIB MaTEMaTUYHUX
MojieNiel perpecii: J1H1HHOI, CTENeHeBO1, MOKA3HUKOBOI.
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HAJIAHICTDb TA E@EKTUBHICTD JIOCTABKH
CLIBCBbKOI'OCHOJAPCHKOI MPOAYKIII B TOPTIBEJBbHY MEPEXKY
BIJI ATPOITPOMHUCJIOBOI'O BUPOGHUIITBA
Jlucenko C.B., K.T.H., gou., 'punbkiB A.B., I'onuap O.0., TT-21M, Hagrouiii
AL, TT-22Mb
[lenTpanbHOYKpaiHCHKHI HAIllOHATLHUNM TEXHIYHUM YHIBEPCUTET
Ilnekan Y.M., k.e.H., nou., Mocroa K.b., ct.rp. MH-41
TepHONIBCHKUI HAIIIOHATLHUN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [ymtos

Abstract

The paper analyzes the requirements for the parameters of reliability and
efficiency assessment of the process of delivery of perishable agricultural products.
Mathematical modeling of the reliability of quality and efficiency of the process of
delivery of agricultural products from the producer to the trade network of
Kropyvnytskyi was carried out. An assessment of the efficiency of the delivery of
agricultural products along the specified routes was carried out. Simulation of the
probability of the process of delivery of agricultural products was performed.
According to the simulation results, it was established that in order to increase the
probability of delivery of agricultural products along the specified routes, it is
necessary to develop measures to reduce the delay time at all stages of the
technological delivery process.

Keywords: delivery reliability, delivery efficiency, transport service,
agricultural products

Beryn

[Ting wHamifiHICTIO Ta €PEKTUBHICTIO TPAHCIIOPTHOTO OOCITYTrOBYBaHHS OyIeMO
PO3YMITH CYKYITHICTh XapaKTEPUCTHK TPAHCIIOPTHOI MOCIYTH, 110 BIIHOCITHCA 10 il
3110HOCT1 33JJ0BOJIbHUTH BCTAHOBJIEHI MOTpeOU KiieHTIB. OCHOBHMUMM MapaMeTpaMu
SKOCT1 TPAHCIIOPTHOTO OOCITYTOBYBaHHS CIIOKHBAYa €:

- HaAIMHICTh, 10 O3HAyae 3JI0HICTh TMOCTa4YaJIbHUKA BUKOHATH CBOEYACHY
JI0CTaBKy HEOOX1THOI TPOYKIIii, B 3aMOBJIICHOMY 00Cs131, B TOTPIOHE MICIIE;

- I[OCTYHHiCTB — JIETKICTh BCTAHOBJIEHHS KOHTAKTIB MIXK CIIO)KHMBAa4YeM Ta
IIoCTa4aJIbHUKOM,

- IUTICTh BaHTAXY;

- KOMYHIKaO€NIbHICTh — 3JaTHICTh PO3MOBJISITU Ha MOBI, IO 3pO3yMijia
CIIO’KMBAuYy, BBIWIMBICTh, IUPUN IHTEPEC 0 CIIOKUBAYA TOIIIO.

Akmio oriHKa SKOCTI OOCIYrOBYBaHHS 3JIMCHIOETHCS 3a KUIBKICHUMHU
MOKa3HUKaMHU, TO MOBA iJ1€ PO PiBEHb SIKOCTI TPAHCHOPTHOI MOCIYTH. K MpaBuio,
pPIBEHb SIKOCTI OOCITYrOBYBaHHS BH3HAYAETHCS JIOJICIO 3aMOBJICHb, IO BIAMOBIAA€E
TOMY 4YM IHIIOMY MMapaMeTpy SKOCTI, B 3arajJilbHOMy 0OCs31 3aMOBJIeHb. Bucokuit
piBEHb SAKOCTiI OOCITYrOBYBaHHS, 3a 1HIIUX PIBHUX YMOB, 3a0e3meuye OUIbII BUCOKUN
pIBEHb TMIONHUTY Ha TMOCAYTHM W MIABUIYE KOHKYPEHTO3JIaTHICTh IMANMPUEMCTBA
arpornpomucioBoro BupooHuirsa (AIIB).

OCKUIbKM ~ OCHOBHOIO  ITOTPeOOIO  KIJIIEHTIB €  CBOE€YacHa  JOCTaBKa
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CIIbCBKOTOCIIOZAPChKOI MPOAYKIli, TO B JaHOMY JOCHIIKEHHI OyJIeMO BBa)kaTu
HAJIHHICTh  JOCTAaBKM  KJIIOYOBHMM  IIapaMETPOM  SKOCTI  TPaHCIOPTHOIO
oOcimyroByBanHs. Hagami mij sSKICTIO TOCIYTH 3 JIOCTaBKU CUIBCHKOTOCIIOAAPCHKOT
NPOAYKLII Ta TiJ PIBHEM SIKOCTI OOCIYrOBYBAHHS pPO3YMIETHCS, BIAMOBIIHO,
HAJIHHICTH JOCTABKH Ta PIBEHb HAIIMHOCTI, KUTbKICHOO OIIIHKOIO SIKOi € 1IMOBIPHICTB
BUKOHAHHSI 3aMOBJICHHS ''B 3a3HAYE€HUI TEPMIH",

B ymoBax KOHKypeHIIii, KOJIHM MOCTa4aJbHUKY BKpail HEOOXiJTHO BpaxOBYBaTH
1HTEpeCcH CIIOKMBaUiB, BCE OUIBIIOI aKTyaJIbHOCTI HaOyBae mpobsema, 1o TMOoJIsIrae B
TOMY, MO0 TMOCTaualdbHUK 3 HAaWMEHIIMMHU g cebe BHUTpaTaMHu SKHaWKpalie
3aJI0BOJIbHUB BUMOTH KIIEHTIB. Y TPOTUBHOMY BUNAJKYy BUHUKHE 3arposa, 10
KJIIEHT HaJacTh MiepeBary CHiBIpal 3 iHuMHU mignpuemcrsamu AIIB.

[TepeopienTalliss pUHKY Ha CIOXXMBaya BUSBHWIIA HEOOXIHICTh BHKOPHUCTAHHS
JIOTICTUYHOTO MIiAXOAy A0 YIPaBIIHHS TPAHCIIOPTHUM OOCIYTOBYBAaHHSM, SIKUH OU
BPaxOBYBAaB €KOHOMIYHI IHTEPECH BCIX YYAaCHHUKIB TPAHCIOPTHOrO Ipouecy. AHami3
poOIT, MPUCBAYEHUX JOTICTUYHOMY IMJIXOIY, JO3BOJISE 3POOWUTH BHUCHOBKH, IO
HEJ0CTaTHbO BPaxOBY€eThCs (PaKTOP BUIIAJIKOBOCTI MPU OpraHizalii MoCTaBOK y YITKO
NpU3HAUYCHUN TEpPMiH, M0 OOMEXY€e IX MpaKTHUYHE 3aCTOCYBaHHS INpHU 3A1MCHEHHI
TPAHCIIOPTHOTO OOCIYrOBYBaHHS TOPrOBEJIIBHOI MeEpexki, OCOOJMBO Yy BHUMAAKY
[IBUIKOTICYBHOT c1nbc1>1<orocnoz[apcm<01 npoxaykiii. MarematnuHe OOTpYHTYBaHHS
MUTaHb B3a€MO3B'A3KY SKOCTI TOCIYr 1 BIAMOBIAHUX BHUTpPAT, a TaKOX 3a/aadl
BU3HAYCHHSI ONITUMAJILHOTO PIBHS SKOCTI ITOCTABKH, K BITHOCHO IMOCTaYaIbHUKA, TaK
1 ClIO’KMBaya, MalOTh 3HAYHI IPOTAIMHA B po3poOkax. lle ¥ BU3HAUYMIIO aKTyaIbHICTh
MPOBEICHHS HAYKOBUX JOCII[DKEHb B Taly3l YIOpaBIiHHA TPAHCIOPTHUM
00CIyrOByBaHHSIM.

Buxonsun 3 BHUILIEHABEAEHOI'0, BHUHHUKAE HEOOXIOHICTHL 3a0e3MedYeHHS
HaJliHOCTI  Ta  €(PEeKTUBHOCTI  MpPOLECYy  MEpPEeBE3€HHS  IIBHJIKOICYBHOI
CUTBCHKOTOCIIOAAPCHKOT MPOAYKINT MUITXOM OpraHi3allii parioHaIbHUX MapIIpyTiB Ta
3MEHIICHHS] 3aTPUMOK IIiJi 9Yac BUKOHAHHS HaBaHTa)XyBaJbHO-PO3BAHTAXYBaJbHUX
orepauii Ta pyxy Ha MapuipyTi 3 MOAAJIbIIUM OIPUHHATTAM BIJIOBIIHUX 3aX0/IIB.

Onnak B JaHM Yac OIIIHKA HAAIMHOCTI Ta PIBHS SAKOCTI MPOIIECY MEPEBE3CHHS
cUIbChbKOTOCIOAapchkoi mpoaykuii B mignpuemctBax AlIB  npaktuuHo He
MIPOBOIUTHCA.

Bunukae HeoOXiMHICT, po3p0oOKM 1 BNpoBaKeHHS Ha mignmpuemctBax AlIB
CUCTEMH KOMIUICKCHOT OIlIHKM HAQIIMHOCTI, SKOCTI Ta €(QEKTUBHOCTI MPOIECY
MEPEBE3CHHS CUIbCHKOTOCMOIAPCHKOI MPOAYKIIi, siIka OXOIumoBaja O pi3HI piBHI
peaizarlii mepeBi3HOro nporecy.

OmiHka TMOKa3HMKIB HAJIHOCTI TMpOLECYy JOCTaBKU IIBUIKOICYBHOI
CIIbCBKOTOCIIOAPChKOI MPOAYKINIi, pIlIEHHS 3a]ad ONTHMI3allli, MOB'I3aHUX 3
MIITPUMAHHIM 1 BIIHOBJIEHHSIM Tpale3AaTHOCTI BUPOOHUYOI CUCTEMH 3a0€3I1eUCHHS
MIEPEBI3ZHOIO MPOIIECY, BUMAra€ BUKOPUCTAHHS MaTEMaTUYHOI Teopii HaA1IHOCTI.

[Tin HamifHICTIO PO3YMIETHCS BJIACTHBICTH CUCTEMH BUKOHYBAaTH 3aJ/1aHi
¢byHKIIIT HA TMEBHOMY IHTEpBaJl Yacy 1 MpU IbOMY MIATPUMYBATH 3HAYCHHS
BCTAHOBJICHMX BUPOOHUYMX MOKA3HUKIB B 33JaHUX MeXaxX MpH BIAMOBIAHUX yMOBaxX
eKCILTyaTallii, peMOHTY, 30epiraHHs 1 TpaHCIOPTYBaHHS.

Buxopasuau 3 BUIIEBUKIIAJIEHOTO CJIiJ] 3a3HAYUTH, 110 3a0€3MeUeHHS IOCTaTHBOT
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HQIIMHOCTI TepeBe3eHb IIBUAKOICYBHOI CIThCHKOTOCIIONAPCHKOI MPOAYKINi 32
JIOTIOMOTOI0  00'€KTHUBHOT OINIHKM HAJIAHOCTI TMPOIECY TOCTABKH 1 OMEPATUBHOIO
MPUIHATTS 3aXO0JliB, € B JAHUU MEPIOJ OJHUM 13 aKTyaJIbHMX 3aBJaHb, 110 CTOSATH
nepes NepeBI3HUKOM.

AHaJi3 nonepeaHix A0C/IiIKeHb

[Iporec mocTaBKM BaHTaXy BiJ BiJAIpaBHUKA JO OJepKyBaya CKJIAIA€ThCS 3
TPHOX OCHOBHHUX €JIEMEHTIB: 3aBaHTAXCHHs MPOAYKIII Ha PYXOMHI CKJIaJ y IMyHKTI
BIJIIIPABJICHHS; MIEPEMIILIEHHS BAHTAXy PYXOMHM CKJIaJIOM BiJl IyHKTY BiANpPaBICHHS
70 TMyHKTY NMPU3HAYCHHS, PO3BAHTAXKEHHS MPOIYKIIIi 3 pPyXOMOro CKIaay B IMYHKTI
npu3Ha4YeHHSA. PI3HOMAHITTS YMOB 1 BUMOT J0 OpraHizallii TpaHCIIOPTHOTO IMPOIECy
BUMAara€ BU3HAYEHHS CHUCTEMM TOKa3HUKIB €(QEKTUBHOCTI OKpPEMHUX IIPOIIECiB, a
TaKOX POOOTH MIAMPUEMCTBA arpornpomucioBoro Bupoouunrea (AIIB), mo Bkirodae
PI3H1 TOKA3HUKH.

[InanyBaHHS mNpOLECIB NEPEBE3€Hb BUKOHYEThCA Ha PI3HUX piBHAX. Ha
MePIIOMY eTarli MPOBOJAUTHLCS po3po0Ka MEePCIEKTUBHUX 1 MOTOYHMX IUIaHiB. Ha mux
piBHSIX TUTAHYBaHHS BUPIIMIYIOTHCS TNUTaHHS (OPMYBaHHA TapKy TPaHCIOPTHHUX
3aco0iB (T3). Ha ixHili 0CHOBI pO3pOOJISIFOTHCS ONEPATUBHI TUIaHH, IO MOJATAIOThH Y
CKJIaJaHHI 3MIHHUX 3aBIaHb 3 BHKOPHCTAHHS PYXOMOro CKJIaay B Tpoleci
nepeBe3eHHs. LI muaHu MOBHHHI OyTHM Y3rOIKEHI 3 CEpeAHBOJI0OOBUM 00CITOM
NepeBe3eHb 1 3 JaHUMHU PO BUIYCK PYXOMOT'O CKJIaay 3a TUIAMHU ¥ MOAENsMH, 110
HAJXOJIATh BiJl TEXHIYHOI CiIy>K0u mianpuemctBa AIIB.

OnepaTuBHE IUIaHYBaHHS TIE€PEBE3CHb BKIIOYAE: BHU3HAUCHHSA OOCATY
MepeBe3eHb 1 BUOOPY PYXOMOTO CKiIaay; po3poOKy MapIipyTiB TepeBe3EHb;
CKJIajlaHHs rpadika podoTH st KOKHOro Bojlis. OOCsATu nepeBe3eHb BU3HAYAIOTHCS
Ha OCHOBI OOpOOKHM 3asBOK Ha TIEPEBE3EHHS BaHTaXIB BiJg 3aMOBHHKIB.
[lepenbadyBaHICTh TOTOKY BUMOT Ha MEPEBE3CHHS BU3HAYAETHCSI CTYNEHEM BIUIMBY
BUIAJKOBHX (DaKTOpPIB HA TMPOIEC BUPOOHUIITBA W CHOKHUBAHHS MaTeplaibHUX
noTokiB. JlaHi mpo noTpedu B NMepeBE3eHHSIX 30UPalOThCs B ONMEPATUBHOMY PEKUMI.
Lle n03BOJIsIE MOCTIHHO KOHTPOJIFOBATH OOCSTH TPAHCIOPTHOTO 00CITYTrOBYBaHHS.

BaxxnuBuM 3aBgaHHsSM opranizailii nepeBe3eHb € BHOIp edexktuBHuUX T3, 110
HaWOUIBII MOBHO BIAMOBIAAIOTh KOHKPETHUM yMoBaM. [Ipu oMy BUPIIIYETHCS ABI
3aaul: BHU3HAYAETHCS  CHEIliami3aiis pyXoMOro CKiIamy ¥ miagdupaeTses
BAaHTAXKOIIIMOMHICT.  Bubip HailOubm  €EeKTUBHOIO  PYXOMOI'O  CKJAIy
BUKOHY€THCS LUIIXOM TOPIBHSHHS PE3yJbTaTiB EKCILTyaTalliHUX 1 €KOHOMIYHHX
po3paxyHkiB. [lpu JOBrocTpokOBOMY IUIaHYBAaHHI XapaKTEpPHE MOPIBHSHHSA
IIMPOKOro Koia (HaKToOpiB: TPAHCHOPTHHUX, JOPOXKHIX, MNPUPOJHO-KIIMATUYHUX,
COL1aJIbHO-EKOJIOT 1UHHUX.

[TokazHukaMu, 3a SIKUMH IPOBOJUTHCS MOPIBHSJIbHA OI[IHKA PYXOMOI'O CKJIaay,
MO>KYTh BUCTYIIaTH POAYKTUBHICTb, COO1BAPTICTh, PEHTA0EIbHICTb.

[Ipu 1bOMy MPOMOHYIOTH BPaxOBYBaTH: COOIBAPTICTh MEPEBE3CHHS; MOMKIIHUBI
BTpaTH BaHTAXy B MPOLECI JIOCTAaBKM; pO3MIp MarepiaJbHUX KOWITIB, IO
3HAXOMSTHCS B 00OPOTi, BUTPATH, TIOB'SI3aHI 3 BUKOPUCTAHHSIM JIOMIOMIXXHUX KOIITIB,
o 3a0e3Me4Yyr0Th TPAHCIOPTHUN TPOLIEC; KaliTaJOBKIAJCHHS B PYXOMHUH CKIal,
HaBaHTAKYBaJIbHO-PO3BAHTAXYBaJbHI 3aco0u Ta # 1H. Kimekicte T3 mpum
MOMAIIMHHUX BIANpPABICHHSX IPOMOHYEThCA BHU3HAUaTU 3 YypaxXyBaHHSIM o0OCATY
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nepeBe3eHb, BAHTAXKOIITHOMHOCTI aBTOMOOILIS, CTYIEHsT HOTr0 BHUKOPUCTAHHS, 4acy
00epTy aBTOMOO1ITIB.

Y gopMyroBaHHI 3aBIaHHS MapIIPyTH3allii BAKJIUBOIO € POJIb YCiX €IEMEHTIB
TPaHCIOPTHOro mnpouecy. Bubip MapmpyTiB pyXy TOBHHEH 3IMCHIOBAaTUCA 3
ypaxyBaHHAM OaratboxX (akTOpiB: MACOBOCTI NEPEBE3E€Hb; PO3MIPIB IMEPEBE3CHUX
napTii BaHTaXiB, pO3TAIyBAHHS BIZIPaBHUKIB 1 onepxcyBatnB BaHTaXIB;, TUIy W
BaHTA)XXOMIAHOMHOCTI pPyXOMOr0o CKJaay; TEpPMiHIB JOCTAaBKH BaHTaXiB, YMOB
3/11ICHEHHS] HABAaHTAXKYBAJIbHO-PO3BAHTAKYBAJIBHUX POOIT.

Haiibinbim po3noBCIOKEHUMU cepell 3ajad J000BOro IUIaHYyBaHHS € 3ajadi
oprasizamii ApiOHOMAPTIOHHMX BIANpPABICHh BaHTAXY. BOHM XapakTepu3yrThCS
CYKYIIHICTIO BapIlaHTIB IUIAHIB NEpeBe3eHHs. B MeTogax BUpILIEHHS MapLIpyTU3allii
ApiOHOMAPTIOHHUX BIATPABICHb MOKHA BUIUIMTH JABI rpynu. llepma rpyma
3aCHOBaHA HAa BUKOPHUCTAHHI IMOCTAHOBOK 3ajadl JIHIHHOTO mporpamyBaHHs. B
Apyrid Tpymni METOMIB 3ajada MapupyTus3amii (GopMymTroeThCs SIK 3arajbHa 3ajada
JTHIAHOTO IPOrpaMyBaHHS.

CydacHa KoHUEIIIA 3a0€3MeUeHHs MPOLECY JOCTABKU BAHTAXIB IPYHTYETHCS
Ha JIOTICTUYHOMY MiAXO0/1, [0 PO3TJIAJAE CUCTEMY MOCTaYaHHS TOBapiB KOMIUIEKCHO,
3 ypaxyBaHHSIM YCIX BUTpaT 1 4acOBUX (PAKTOPIB MPOIECY JOCTABKU MPOAYKII 10
KIHIIEBOTO CMOXMWBaya. J[MCKpEeTHHMI XapakTep TPaHCHOPTHUX pOOIT 1 OOMEXeHi
MO>KJIMBOCTI TPAHCIIOPTHUX CHUCTEM BUMArarOTh YHOPSIKYBaHHS HaBaHTAXKyBaJIbHO-
PO3BaHTAXyBAJIbHUX POOIT 3 METOIO Y3TOPKEHHSI pOOOTH CYMIKHUX TEXHOJOTTYHHUX
migcuctem. [Ipu po3pobIli eAMHOTO TEXHOJIOTIYHOTO MPOIIECY CKIAMAI0ThCA Tpadiku
MoJilayl aBTOMOOUIBHOT'O TPAHCIOPTY Ha OO0'€KTH HaBaHTaKEHHs. BuKopuCTaHHA
rpadikiB CTBOPIOE YMOBH JJii BCTAaHOBIICHHS paHIOHaJ'IBHOFO CIBB1IHOIIICHHS
HaBaHTa)KyBaJIbHO-PO3BAHTAXKYBAJIbHUX  MEXaHI3MIB 1 pPyXOMOro CKiIagy 3
ypaxyBaHHSIM BUPOOHMYOI MOTYKHOCTI MOCTA4aJIbHUKIB, MOMUTY CIIOXKUBAYIB 1
MoxknmBocTed  mignpuemMctB  AIIB. PoGora Bciei TpaHcmopTHOI cUCTeMH 3a
NPaBWIBLHO CKJIQJICHUMU TrpadikaMu JO3BOJISE 3HAYHO CKOPOTHTH BUTPATH, TIOB'sI3aH1
3 TMPOCTOEM HABAHTAXKYBAJIbHO-PO3BAHTAXYBAJILHUX MEXaHI3MiB, a TaKOX BHUTPATH,
MOB'SI3aHI 3 MPOCTOEM BAHTAXKHUX aBTOMOOUIIB MpPH OYIKYBaHHI OOCITyrOBYBaHHS
(HaBaHTa)XeHHS! a00 PO3BAHTAXKEHHS).

[Toka3HuKaMu, 10 BU3HAYAIOTH SKICTh TpadikiB pyxy i oOciayroByBaHHs T3,
3BUYANHO CIY>KaTh: CyMapHHI Yac MPOCTOI0 HaBAaHTAKyBaJIbHO-PO3BAHTAXKYBAIbHUX
MeXaHi3MiB, aBTOMOOUIIB 1, MOB'SI3aHI 3 LIHUM TPOCTOEM  BUTPATH; 3a0e3MevYeHiCTh
3aBaHTaXCHHS TPAHCIIOPTHUX 3aC001B y BIJMOBIIHOCTI 3 rpadikaMu IXHbOTO PyXy U
MOB'sI3aHI 3 HEIO JOXOIU BUTPATH. ICHonrn METOIU BI/IplLHeHHH 3aja4 CKJIalaHHs
rpadikiB CcOiibHOI POOOTH MIAPO3AUISIIOTHCS Ha YyHIBEpCaldbHI 1 CHEIaJIbHI.
VYHiBepcaiabHi METOAM MNpU3HAYEHI JJIS BUPIMICHHA MIMPOKUX KJIaciB 3ajad 1 €
METOJaMU MPUKIAAHOT MEXaHIKM Ha OCHOBI MAaKETIB KOMM'IOTEPHHUX MpOrpam.
CremianbHi METOAM MAaKCUMaJIbHO BHUKOPUCTOBYIOTH OCOOJUBOCTI KOHKPETHOI'O
KJIacy 3ajlay 1 3aCHOBaHI HAa BUKOPUCTaHHI OpPHUIIHAJBHUX MPUUOMIB IXHBOTO
BUpIIIEHHS. 3acTocyBaHHs rpadikiB 3a0e3neuye BUKOPUCTAHHS PAIlIOHATIBHUX (HOpM
opraHizailli MepeBe3eHh BaHTaXIB; IOTO/DKEHICTH POOOTH OKPEMHUX JAHOK, IO
3MIACHIOKOTh 11 MEPEBE3CHHS; CTBOPEHHS €IMHOIO TPAHCHOPTHO-TEXHOJIOTTYHOIO
IpOLECY.
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[ToOynoBa Mojeni TPaHCHOPTHOTO OOCIYrOBYBaHHS CIHOXKHUBadiB 1 Qipm
IPYHTYETBCA HA parioHATBHIX MapIIpyTax MepeBe3eHHs 1 Tpadikax HOCTaBKU
OPOAYKLIi croxkuBadam. PerynsipHicTb 1 PUTMIYHICTE pOOOTH TPAHCIOPTY
BIUTMBAIOTH HA TPOIECH TTOTIOBHEHHS 1 BUTPATH 3aIlaciB y JOTICTUIHUX CHUCTEMAaX, IO
BKJIFOYAIOTh MIANPUEMCTBA, TPAHCIOPT 1 TMEPEBaJOYHI MYyHKTH. TepMIHM TMoaadl
PYXOMOTO CKJIaay ¥ rpadiku HOro pyxy HaiuyacTiiie MopyIIyroThCs 32 00'€KTUBHUMHU
npuduHaMu. TOMy TpW TpaBWIBHIA PO3pOOI JOTICTUYHUX CHUCTEM HEOOX1THO
OpUiMaTU 0 YBarv Iff0 HEPIBHOMIPHICTH poOoTH TpaHcmopty. OQHUM 3 METO/IIB
3HM)KEHHS HEBHM3HAYEHOCTI TPAHCHOPTHO-TEXHOJIONIYHUX CHCTEM € OpraHi3alliiHi
METO/IH, II0 PErJIaMEHTYIOTh TOCIIJOBHICTh OKPEMHX OMepalliii TpaHCHOPTHUX 1
TEXHOJIOTIYHUX TIpoleciB. ToMy IJis 4iTKOI Oprasi3ailii TPaHCIIOPTHOTO IMpPOIeCy
BUHUKA€E HEOOXIMHICTh Yy aHami3i (akTopiB, IO BIUIMBAIOTH Ha TapaMmeTpu
TPAHCIIOPTHUX TMPOIIECIB.

TpaHcnopTHUIl NpoLec NepEeBE3CHHS BAHTAXKIB 3A1MCHIOEThCA LUKIaMu. L{ukn
TPAHCIIOPTHOTO TPOLIECY MOKHA PO3JUIMTH Ha JIBA OCHOBHUX EJIEMEHTHU: PyX MIXK
MTyHKTaMHU HAaBaHTAKCHHS-PO3BAHTAKECHHS; MPOCTii npu BUKOHAHHI
HABaHTAXYBAIbHO-PO3BAHTAXKYBATHHUX P00OIT. OCHOBHUM (haKTOPOM, IO BHU3HAYAE
e(eKTUBHICTh TEXHOJOTIYHOT'O TIPOIIECYy TIEPEBE3EHHS BaHTAXKIB € TPUBAJICTh
JIOCTaBKM, SIK 4Yac IMepeOyBaHHs BaHTaXIB Ha NUISIXY 3 MOMEHTY 3aKiHYEHHS
HABAHTAXKEHHS JI0 MOYATKy pO3BaHTaXKEHHs. [HIIII aBTOPH OLIHIOIOTH TPAHCIIOPTHUN
MPOIIEC TEPMIHOM JIOCTABKH, /10 SIKOTO BXOJUTh Yac Ha MOYATKOBO-KIHIIEBI Omepariii,
Jac Ha MepPEeMIIIEHHS BaHTaXYy ¥ 4yac Ha JOJAaTKOBI Omepartii.

Yac mocTaBKM MOXHA BU3HAYUTHU MPHU BIIOMIM MIBUAKOCTI PyXY, IO CIYKUTh
KpUTEpPIEM, SIKUW XapaKTEePU3ye PI3HOMAHITTS YMOB po00TH aBTOMOOLTIB. [Ipu npomy
CepeIHbOTEXHIYHA MIBUAKICTh Y BU3HAYEHIN MIp1 3pocTae 31 30UIbIIEHHAM BiJCTaH1
MepPEBE3CHHS BAHTAXIB.

[Tpu anamizi ymoB ekcruryartanii T3, moOymoBaHO 1€papXiuHy CTPYKTYpPY
(bakTopiB 30BHIIIHBOTO cepenoBuiia. SIK JOpOXHI YMOBHU BUIUISUIMCS KaTeropis
JIOpOTH, penbed MICHEBOCTI, CTaH MOKPUTTS 3a IOTOJHOI O3HAKOK, PIBHICTH
MOKPUTTS, TEPEUIKOJOHACHUCHICTh MapupyTy. Jas TpaHCHOPTHUX — BIJHOCHA
cepeIHhOMacoBa xapakTepucTuka T3, cepeiHs BiCTaHb NepeBe3eHHs. Po3paxyHKOBI
HOPMH TEXHIYHOI IIBUIKOCTI aBTOMOO1IIS 3ajIekKaTh BiJ JOPOKHIX YMOB.

[IBuakicTh pyxXy aBTOMOOUIS TaKOX 3aJeKUTh BiJ 1HTEHCUBHOCTI
TPAHCTIOPTHOTO TOTOKY. UWCIIEHHI CIOCTEPEKEHHS W TEOPETHUYHI TOCIHIKEHHS
JI03BOJIMJIM B BUBECTH JIHIMHY 3aJICKHICTh CEPEIHBOI HMIBHJIKOCTI aBTOMOOUIS Bij
IHTEHCUBHOCTI PYyXY.

Jlnst 06mmiky 3MiHHMX (DakTOpiB, IO BIUIMBAIOTh Ha MIBUAKICTH PYXy MpHU
BUPIIIEHHI 3a7a4 MaplpyTu3ailii, Aeskl MOCIITHUKHA BHUKOPUCTOBYBAIM MOJIENI
YacOBHMX 3aKOHIB 3MIHM 1HTEHCHUBHOCTI JOPOXHBOro pyxy. IliIBHUIEHHS MIBUAKOCTI
PYXy 3QJIEKUTh BiJl AMHAMIYHUX SIKOCTEH 1 TEXHIYHOTO CTaHy PYXOMOIrO CKIauy,
JOPOXKHIX 1 KIIMAaTUYHUX YMOB, IHTEHCUBHOCTI PyXY, MOXJIMBOI'O YKCIIA 3aTPUMOK,
MOB'SI3aHUX 3 PETYIIOBAHHIM PYXYy, BIJACTaHI 3aBaHTakeHoi i37ku. IlIBUaKiCTh pyXy
aBTOMOOLITIB MIXK MyHKTaMH HABAHTAXKEHHS-PO3BAHTAXKEHHS MOJICNIOEThCS 32
HOpMaJIbHUM 3aKOHOM PO3IOILTY.

VY peanbHOMYy mporeci pyxy (akTopu, IO BITHOCSATHCA 10 PI3HUX TPy,
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BIUIMBAIOTh HAa BEJIUYMHY TEXHIYHOI IIBUAKOCTI OJHOYACHO W y PI3HUX IOETHAHHSIX.
BusiBuTH KUIBKICHHI BIUTMB yCiX TMepepaxoBaHUX BHIlle (PAKTOPIiB Ha pPIiBEHb
IIBUIKOCTI pyXy JAOCUTH BaXKKO, BiJI3HAYA€ThCA aBTOpamMu podbotu. Ha mymky manux
JOCIIITHUKIB, MAapUIPYTHI CEPEIHBOTEXHIUHI IIBUJKOCTI [Jii BHUPIIICHHS 3ajad
ONEpPAaTUBHOTO TUIAHYBAHHS TMOBHHHI BCTAHOBJIIOBATHCS HAa OCHOBI HATypHUX a0o
CTaTUCTUYHHUX JIOCHIJDKEHb, IO BiJpa3y J03BOJISIOTH BPaxXyBaTH CYKYITHUHA BIUTHB
ycix (axTopis.

HapanTaxxyBajbHO-pO3BaHTaKyBaJbHI POOOTH € CKJIQJOBUM €JIEMEHTOM
TPAHCIOPTHOIO TMpoliecy, M 3HAYHOI MIpPOI0 BIUIMBAIOTh HA OpraHi3aliio
TPAHCIIOPTHOTO TMPOIECYy M MPOMYKTUBHICTH PYXOMOTO CKJIaAy. 3arajibHHUM dac
MPOCTOID PYXOMOI'0 CKJIAay TIIiJI HABAaHTAKECHHSIM 1 PO3BAHTAKEHHSIM BKIIIOYAE
HACTYMHI CKJIQJ0Bi: OYIKYBaHHS HaBaHTAXEHHSI-PO3BAHTAXKEHHS; MaHEBPYBaHHS
PYXOMOro CKJIaJy B WYHKTaX HaBaHTAXXEHHS-PO3BAHTAXKEHHsS; Oe3mocepeaHe
BUKOHAHHS HABAHTAKYBATbHO-PO3BAHTAKYBATLHUX po0iT; oqmpMJIeHHﬂ JIOKYMEHTIB.
B OGinbmiocTi BUNaAKiB 4ac, BUTpAYeHU Ha HaBaHTAXKCHHs 1 po3BaHTaxeHHsS (0e3
BpaxyBaHHS Yacy OYIKyBaHHS), MIJKOPSETHCS 3aKOHY HOPMAJIBHOTO PO3MOILTY.
CKOpOYEHHS TPUBAJIOCTI MPOCTOK aBTOMOOLIS B IMMyHKTaX BiAMpPaBICHHS 1 TPUOYTTA
BaHTaXIB TICHO TOB'SI3aHE 3 BHUKOHAHHSIM HAaBaHTAXXKyBaJbHO-PO3BAHTAXKYBAJIbHHUX
orepariiu.

OnaHuM 31 NUISXIiB miABUINEHHS eekTuBHOCTI podorm mimmpuemcts AlIB e
30UIBIIEHHST 4Yacy poOOTH pyxoMoro ckiany. JlirouuMu 3acobaMu 3HUKEHHS
TPYJIOBUX BUTPAT € BUOIP 1 BUKOPUCTAHHS TPAHCIIOPTHHUX 3aC00iB, 1110 3a0€3METYI0Th
HaWOLIBITY TPOAYKTHUBHICTH Ha OKPEMHX OIEpaIlisix TEeXHOJIOTYHOrO IPOIleCy,
CTBOPEHHS YMOB, NpHU SKUX MOXYTb OyTH CKOpOYE€HI BTpAaTH dYacy BciMa
BHUKOHABISIMU TIPOIIECY.

Meta Ta 3aBJaHHSA

[TinBumeHHss  HaAIMHOCTI Ta  €PEKTHBHOCTI  MPOIECY  MEPEBE3CHHS
CUIbCHKOTOCIIOAAPCHKOT MPOAYKIIIT 32 paXyHOK BHOOPY palliOHaJIbHUX MAapUIPYTIB Ta
TPAHCIIOPTHUX 32CO01B MOCTAYAIbHUKOM.

Pe3yjibTaTH BUpilIeHHS] OCHOBHHX 3aBJaHb

[Tin  HAmIAHICTIO TPAHCIOPTHOIO  OOCIYrOBYBaHHS  HAWOUIBII — 4YacTo
PO3YMIEThCS JOTPUMAHHS TIEPEBI3HHUKOM 3000B'I3aHb 32 TEPMiIHAMH TIEPEBE3CHb 1 y
BIJMOBIHOCTI 70 YyMOB joroBopy. HamiiliHicTh 00CTyroByBaHHS BHCTYIAE SIK
CHUHOHIM FapaHTOBaHOCTl OGCHyFOByBaHH;I CIOKMBAUiB 1 MiHIMIZaIii pu3ukiB. Take
PO3YMIHHSI HAJIIMHOCTI TICHO MOB'si3aHe 3 1H(POPMALIMHUM 3a0€3MEeYEHHSIM TPOIECy
NepEeBE3CHb.

OmiHOBaTH HANIWHICTP MOXJIMBO B Teopli HAAIWHOCTI KWMOBIPHICTIO
BIJICYTHOCTI BIJIMOB y BHUKOHaHHI JoCTaBKW. JIJIsi yIHpaBiiHHS HAJIHHICTIO
TPAHCIIOPTHOI MOCTYT HEOOXITHO BpaxoByBaTH (haKTOPH, 1110 HA HET BIUIUBAIOTh.

HaniiiHicTe  mIepeBi3HOrO  mpoliecy  BH3HAuvaeTbes — HafgidHicTIo T3
(6€3B1IMOBHICTb TEXHIYHUX 00'€KTIB), HaAIMHICTIO BOJIiB (Oe3aBapiiiHICTh POOOTH 1
noTpuMaHHs rpadika pyxy), HaIIMHICTIO OpraHi3allii MepeBe3eHHS 1 yMOBaMH ii
BUKOHAaHHSA (peryysipHicTb a00 BIAMOBIAHICTh 3aJaHUM TEpMiHaM; BiJIOBIIHICTb
MapIIpyTIiB pyXy TPaHCIOPTY; JOPOKHbO-KJIIMAaTUYH1 YUHHUKH).

OcHoBHa mpobOiieMa HaAIMHOCTI (GYHKIIOHYBAHHSA JIOTICTUYHHUX CHCTEM
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MOJISITaE B TMOIIYKY TaKMX MOKA3HUKIB, 32 JIOMIOMOTOI0 SIKUX MOKHA OyJio O OILIHUTH
piBeHb HAAIMHOCTI (YHKILIOHYBAaHHA Mpolecy AocTaBkH. HaniiHICTh MOCTaBKH €
CKJIQJHUM KOMIUIEKCHUM MapamMeTpoM. JlochmimKeHHsI MOKa3yloTh, 0 HaNOUIbII
BOKJIMBUMU [1apaMeTpamMu, IO BPAaXOBYIOThCA IPU OLIHLI HAIIMHOCTI CHUCTEMU
JIOCTaBKM IIBUAKOIICYBHOI CUTBCHKOTOCTIOIAPCHKOI MPOJYKIli, € CBOEYACHICTH
JOCTaBKM BAaHTAXIB, BIJACYTHICTh 3aTPUMOK 3 PI3HUX NPUYMH (HABaHTAKECHHS,
pPO3BaHTaXEHHS, 0POPMIICHHS JOKYMEHTIB, METEOYMOBH, MOJIOMKH T3) 1 30epekeHHS
BaHTaxiB. OT)Xe MO)KHA BHOpaTH JBa OCHOBHUX TEXHOJOTIYHUX MapameTpa, sKi
BIUIMBAIOTh HA HAAIMHICTh MPOLIECY NEPEBE3CHHS IIBUIKOINCYBHUX BaHTaxiB. L]e vac,
BUTpau€HU  HA  JOCTaBKy  BaHTaXy Bl  BaHTaXOBIANpaBHUKA IO
BAHTAXKOOJIEP)KyBaua 3 ypaxyBaHHSM BCIX CYIYTHIX TEXHOJIOTTUHMX OIepamini
(HaBaHTa)XXCHHS, PO3BAHTAXXEHHs, O(POPMIIEHHS TOKYMEHTIB), a TaKOX dac, SIKUN
BpaxoBy€ PIZHOIO POJY 3aTpPUMKK TMpPU BUKOHAHHI BCIX TMEPEPaxOBaHUX BHIIE
TEXHOJOryHuX onepauii. MuikHapognuii crangapr ICO 8402 wmictuth Take
BU3HAYCHHS: "SIKICTh — CYKYIHICTH BJIACTUBOCTEH 1 XapaKTEPUCTHK MPOAYKIli abo
MOCIIYTH, SIKI HA/IalOTh iM 3JaTHICTb 33JI0BOJIbHATH OOYMOBIIEHI abo nepeadadyBaHi
notpedu".

3rilHO BUKOHAHOTO aHali3y BUKOPUCTAHUX JKEPEN SKICTh TPaHCHOPTHUX
MOCTYT MOYKHA OLIHUTH HACTYITHUMU MOKa3HUKAMHU:

- MIHIMQJILHUM TEPMIH JJOCTaBKU TOBAPY;

- 30epeKeHHS BAaHTaXKY, 110 MePEBO3UTHCS;

- MiHIMQJIBHHUHA TEPMiH BiJl YKIIAJE€HHS JOTOBOPY /IO TO/1avl IiJ] HABAHTAKEHHS
PYXOMOT0 CKJIaay;

- 3PYYHICTh PO3PAaXyHKIB 3a MEPEBE3CHHS;

- CBO€YacHE JOKYMEHTalbHE NIATBEP/PKEHHA NpuiioMy (37a4i) BaHTaXy
MEePEBI3HUKOM;

- TIOBHA 1 JOCTOBIpHA iHQOPMAIlS PO MICIIE3HAXO/DKEHHS BAaHTAXy Mij dac
MIEPEBE3CHHS.

[TpoBeneHi TOCHIIKEHHS Y BUIIISIAI aHKeTyBaHHs (paxiBiiB nmianpueMcts AlIB,
K1 3aliMarOThCS TIEPEBE3CHHSAM ClLILCHKOTOCIOAAPCHKOI MPOIYKINI, J03BOIHIH
BCTAHOBUTU TNPIOPUTETHICTh BUMOI KIIIE€HTIB 10 MIJNPUEMCTB, SKI HAJalOTh
TpaHCHOPTHI mOCHyru: 55% KIIE€HTIB BUMAaraloTh 3a0e3leueHHsT HEOO0XiTHOTo
TEepMIHY 10CTaBKH, 35% - 30epe’keHHs BaHTaXYy MpH MepeBe3eHH1 Ta 30epiranHi, 5 %
- HaJaHHA JONAaTKOBHX TMOCHyr, 5% - THyYkicTh B Qopmi oruratu. AHami3
IPOBEJCHOIO0 AHOHIMHOI'O AaHKETYBaHHs J03BOJIA€ 3pOOMTH BHUCHOBOK, IO Yac
JOCTaBKHM IIBUJKOICYBHOI CUTbCHKOTOCIIOIAPCHKOI MPOAYKIIIT 3aiiMae nepiie Micle B
pelTHUHTY  IHmMMX  MOKa3HWKiB.  Omke, TpW  IUIAHYBaHHI  JIOCTaBKH
CUIbCHKOTOCIIOAAPCHKOT  MPOAYKIII HEOOXIAHO BpaxOBYBaTH 4Yac JIOCTaBKH B
YCTaHOBJIEHI CTPOKH 3a AOrOBOpPOM. Pi3HOro poay 3aTpUMKHU B JOCTaBIll BaHTaXIB Yy
BCTAHOBJICHI TEPMiHU OYAYyTh 3HM)KYBATH K HAIHHICTh, TaK 1 SIKICTh TPAHCTIOPTHOT'O
oOciyroByBaHHs. TUIbKY B IbOMY BUIAJIKy KJIIEHTU OyIyTh 3allIKaBJIEHI B YKJIaJaHH1
JIOTOBOPY Ha JIOCTaBKY BaHTaXIB.

B sikoCTi OCHOBHUX MOKa3HUKIB €()EKTUBHOCTI JJOCUTh 4YaCTO BUKOPUCTOBYIOTh
TEXHOJIOTIYHI ~ MapaMeTpud  TPAHCIOPTHOIO  MPOLECY: TPHUBAJICTh  MPOCTOIB
TPAHCIIOPTHUX 1 BAHTAKHO-PO3BAHTAXKYBAJIBHUX 3aC00IB, TPUBAIICTh MEPEBE3CHHS
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BaHTaXy, KOE(IIIEHT BUKOPUCTAHHS BaHTAXKOMIAMOMHOCTI, JOBXKHMHA TOPOXKHIX
poOiriB.

Jlo 4ducna J0MaTKOBUX TMOKAa3HUKIB €(PEKTUBHOCTI TPAHCIIOPTHOTO TMPOIECY
BITHOCATBCA TaKOXX EHEPrOEMHICTh (MAJIMBOMICTKICTB), MaTeplaJ'IOMICTKICTB 1
METAJIOEMHICTh NE€PEBE3€Hb. 3aCTOCYBaHHS MEPEPaxOBAHUX MOKA3HUKIB BUIIPaBIAAHO
JUTSl OLIIHKY BapilaHTIB OpraHizaili nepese3eHb. Pa3oM 3 TuM Tpeba Matu Ha yBasi, 10
JUIA CHIOYKMBAva TPAHCIIOPTHUX MOCIYT 0akaHO 3HIKEHHS TPAHCIIOPTHUX BUTpAT Ha
OJIMHHUIIIO TEPEBE3EHOr0 BaHTAXy, TOAl sK aiusi mianpuemcts AIIB B ymoBax
PUHKOBUX KOHKYPEHTHUX BIAHOCHH MPUPOJHUM € IMpParHeHHs 30UIbIIMTH OOCSTH
TPAHCIIOPTHOT pOOOTH 1 OJIMIIUTH CBOI (DIHAHCOB1 PE3yJIbTaTH.

He3Bakaroum Ha pPI3HOMAHITHICTh KPUTEPIIB E€KOHOMIYHOT €()EeKTUBHOCTI
TPAHCTIOPTHUX TIOCIYT, B 1X OCHOBI JICKUTh €IMHUIN TMPUHIUI TOPIBHSIHHS BHUTPAT 1
OTPUMAHOT0 KOPUCHOT'O PE3yJIbTaTy.

Ockuibku BUTpaTH pecypceiB nignpuemcrBa AIIB 3anexaTs B OCHOBHOMY Bij
KUTBKOCTI TEPEBE3EHOTr0 BAaHTaXy, a TaKOX BIJICTaHI MEPEBE3CHHsS, TO, CaM€ UMM
MOKa3HUKaMU JOIUILHO BHUMIPIOBATH OOCST BUKOHAHOI TPAHCIIOPTHOI POOOTH.
[TonarTs epekTUBHOCTI B IIbOMY BHIIQJKy MOB'SI3aHO 31 3MEHILIEHHSM BHUTpaT MpHU
30UIBIIICHH] KIJTBKOCTI IEPEBE3EHOTO BAaHTAXKY.

CKOpOU€HHs 3arajJlbHUX BHUTpPAaT B JIAHLIO31 JOCTaBKM NpH 30€peKeHHI
BCTAHOBJICHMX IapaMeTpiB  SIKOCTI OOCITyroByBaHHS - OCHOBHE 3aBJIaHHSA
BJIOCKOHAJIEHHSI pOOOTH aBTOMOOUTLHOIO TPAHCIIOPTY MPHU NEPEBE3CHHI BAHTAXIB.

BukopuctanHi MaTeMaTHYHOrO amapary, 3a JOIOMOIOI0 SKOr0 MOXKHA
dbopMyINIIOBaTH Takl TOHATTSA, SK HAAINHICT, SKICTh 1 €(PEKTHBHICTh, MOJKHA
(dbopmanizyBaTu npolec JOCTaBKM BAHTAXIB JIJIsi 3a0€3ME€UEHHS MOBHOTO OOJIIKY BCIX
HassBHUX OOMEXKEHb 1 Iiiel. MaremMaTUYHUM anapaT MOBUHEH HaJaBaTH MOXIJIMBICTh
MOJIEJIIOBAaTH HE TUIBKU T1 OOMEXEHHsI, TOTPUMAHHS SKMX OPCTKO 1 OJHO3HAYHO
OMHCYETHCSA B TEPMiHAX 'BUKOHAHO - HE BUKOHAHO", a ¥ Ti, VI SKUX HEOOX1THO
BpaxoByBaTHU CTYMiHb iX BHKOHAHHS (Hampukiaj, 'AoOpe HajgaHa mociyra’,
"mocTaBka BUKOHAaHA BYacHO " 1 T.11.).

Ha 3amaniii TpaHCHOpTHIM Mepexi BiloMa AHUCIOKAIlisl TIEBHOTO TMapKy
aBTOMOOLIIB MIJNPUEMCTBA-TIOCTAYaIbHUKA W OAEp>KyBadiB BaHTaxy. Y Qopmi
3aMOBJICHb 3a3HadyeHa KUIBKICTh BaHTaXy, IO IIJJIATAE JOCTaBIIl B 00YMOBIICHHMA
TEPMIH BiJ BiIIPaBHHUKA O KOXKHOTO ojiepKyBaya. HeoOXiIHO BU3HAYEHUM MapKOM
aBTOMOOUTIB HAWOUIBII HAJIWHO, SKICHO Ta e()EeKTHMBHO JOCTaBUTH BaHTaX
CIOKMBauyaM 3 ypaxyBaHHSM OOMEXKEHb BaHTaXXOMIAMOMHOCTI aBTOMOOLIIB 1
TEPMIHIB MOCTABOK /10 KOXHOTO KJl€HTa. Po3rjisiHeMo AOKJIaaHIIIe, [0 MOTPIOHO
BU3HAYHTH B XOJI1 PIIEHHS JAHOTO 3aBIaHHS.

[To-nepiire, 13 3a7aHOTO MapKy aBTOMOOUTIB MiANPUEMCTBA MOTPIOHO BUOpaTH
T1 aBTOMOO1JI1, 5IK1 OyAyTh OpaTH y4acTh y EpPEBE3CHHSIX.

[To-gpyre, koXHOMY OOpaHOMY aBTOMOOLIIO HEOOXITHO 3 ypaxXyBaHHSIM
4acOBUX OOMEXEHb 3a TE€pPMIHAMM JOCTaBKH 3aJaTH MapuIpyT PyXy 13 BKa31BKOIO
MyHKTIB NMPU3HAYEHHS W KIJTBKOCTI BAHTAXIB, IO TpeOa pPO3BAHTAXKHUTH Y KOKHOMY
MyHKTI.

Yac JOCTaBKU BAHTAXY B J-i MyHKT MPU3HAYCHHS 3aJIS)KUTH BiJl TOTO, CKIJIbKU B
JIACHOCTI OyJ10 BUTPAYEHO Yacy A0 NPUOYTTS B JaHUHU IYHKT T,
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j-1
T, =71,+ JZ(h*w +t, +t,), (1)
=
J€ 7T( — 4Yac 3aBAHTAXXEHHSA aBTOMOOLIA, XB.; S .5 — BIACTaHb MDK I-M Ta
(r+1)-M nyHkramu, KM.; V., — TeXHIYHA MIBUAKICTb aBTOMOOLIS Ha MapIIpyTi,
KM/TOA.; t,,, — TPUBAJIICTb Yacy po3BaHTaKeHHs B (r+1)-M myHKTI, XB.; t,,,, — 4ac

o(opmIIeHHS CYTIPOBIIHUX TIOKYMEHTIB Y KO)KHOMY ITYHKTI, XB.
3aTpUMKH B TIpOLECi JOCTAaBKM IBUAKOICYBHOI CUIBCHKOTOCIIOAAPCHKOL
MPONYKIIi MOXKHa BpaxyBaTH SK 3aTPUMKH B TMPOIECI HaBaHTAXyBaJbHUX 1
PO3BaHTAXYBAIBHUX pOOIT, 3aTPUMKH TIiJ] Yac pyXy Ha MapHIpyTi, 3aTPUMKH
NoB'A3aH1 3 OQOPMJIECHHAM JOKyMeHTiB. CymapHHMH 4ac 3aTpUMOK 14, MO)KHa
MIPEICTABUTH HACTYITHOIO (DOPMYJIIOIO:
Tsamp :TeaH + Tpo3 + T}?yx +Tz)01< ) (2)
ne Ty, —4ac 3aTpUMOK MPU BUKOHAHHI BaHTaXHUX POOIT, XB.;
T}, — 4ac 3aTpUMOK IIPY BUKOHAHHI PO3BaHTAXYyBaJIbHUX POOIT, XB.;
T, — 4ac 3aTPUMOK IIPH PyCl Ha MapLIPyTI, XB.;
T, — 9ac 3aTpUMOK TIpu 0POPMIICHH] JOKYMEHTIB, XB.
BaxnuMBO BiA3HAYMTH, MO BenMYuMHU T, Ta T4, € BUINAAKOBUMH. 3BIICH

TOJIOBHUM HEOJIIKOM, MIO TEPENIKOIKae BUKOPUCTAHHIO B)KE HASBHUX METOUK
OIEPaTHBHOTO MJIAHYBaHHS TPAHCTIOPTYBAHb, € TE, IO Yac JOCTaBKU BaHTaXy Ta 4ac
3aTPUMOK B KO)KHOMY 3 ITYHKTIB TPU3HAYEHHS 3JICKUTH BiJl BUMAJAKOBUX BEITHYMH,
TaKMX $K 4Yac BIAXWIEHHS BiJ 3aIJIAHOBAHOTO 4Yacy IIOYaTKYy 3aBaHTaKCHHS
aBTOMOOLJISI, HOTO TPHUBATICTh 7,, TEXHIYHA MIBUAKICTH aBTOMOOUISA V,, TPUBAIICTh

m?d

HOro po3BaHTaKEHHS B KOJKHOMY 3 IIyHKTIB t; 1 OGOPMIIEHHS JOKYMEHTIB t;, y

MyHKTaX MPpU3HAYCHHS.
HaniiiHicTh IOCTaBKM IIBUIKONCYBHMX BaHTaxiB N; MOXHa OLIHUTH 3

ypaxyBaHHSIM JBOX (aKTMUHUX MapaMeTpiB: CyMapHOro 4Yacy BHUTPAYEHOI'0 Ha
JOCTaBKY BiJ] mo4aTkoBoro myHKTy "'0" 1o kiHneBoro myHKTy "'J", a TaKOX CyMapHOTO
4acy 3aTPUMOK BiJl IOYATKOBOTO /10 KIHIIEBOTO MYHKTY:

J
2T,
Ny =— =0 j , (3)
Z;Tjo + Z;T j

i
ne ZTJ- — CyMapHHU# 4ac BUTPAuYCHUN Ha JOCTABKY BaHTaXIB Big myHKTy "0"
i=0

10 myHKTY "J", XB;

]
D> T.., — CyMapHHil 4ac 3aTPHMOK 3a BCiMa CKJIaJOBHMHU IpPOLECY JOCTABKH,
i=0

dopmymna (2), Bix nmynkry 0" no mynkry "j", xB.

3 anamizy dopmynu (3) BUILIMBAE, MO0 HAAIMHICTh JTOCTaBKH MIBUAKOTICYBHOI
CLTLCHKOT OCIIOAPCHKOT TPOYKIIiT Oy/ie MparHyTH 10 OJWHUIIL, SKIIO OyJie BIACYTHS
PI3HOTO POMY 3aTpUMKa: NMPW BUKOHAHHI HABAHTAXYBAJIBHHX, PO3BAHTAKYBAITHHUX
poOiT, mij yac pyxy MO MapuipyTy, a Tak camo Ipu ohOpMIICHHI JIOKYMEHTIB Ha
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BaHTaxX. [Ipu MosB1 3aTPUMOK HAJAIWHICTh JOCTABKU MEHIIIE OJTUHMIII.

3a nomomororo mapamerpa HaaidiHocTi Ny MOXHA OLIHUTH BHECOK BCIX
CKJIaJIOBUX TMPOIIECY JIOCTaBKU ClIbCHKOTOCIOAAPCHKOI MPOAYKINi 1 po3poOuTH
IIUISIXY HOTO TOJITIIIICHHS.

SKiCTp JOCTAaBKM IIBHJKOICYBHOI CUIBCHKOIOCIOMAPCHKOI MPOAYKITii, 3
MO3ULINA MEePEeBI3HUKA, MOKHA OLIHUTU O€3pO3MIPHUM MAPAMETPOM, SIKUW Ha3BaHUM
MIPOIO SIKOCTI:

11, om,-1°

M, =—"—. 4
T2 ' HI‘I ’ ml‘l ’ ( )

1€ m, —Maca BaHTaxy, T,

[ — 3aranpHUi TPOOIr aBTOMOOLIS 3 YpaxXyBaHHSAM XOJIOCTOTO MPOOIry, KM;

T — cymapHHii yac JOCTaBKU BAHTAXY 3 YPaXyBaHHAM 3ATPHMOK, XB!

T= ZT+ZQM, (5)

Nn - HHK4Ya TemIoTa 3ropsHHS MajuBa, Ha SKOMY €KCIUTYyaTyeThCs BaHTAKHHNA
aBTOMOOLITB:

- 6en3uH — 44 MJIx/kT;

- Tu3elibHE 1maauBo — 42 MJK/Kr;

- npupoHuit ra3z — 36 MJDx/kr;

M, - Maca BUTPAYEHOrO MajMBa TPAHCIIOPTHUM 3acO00OM 3a BECh MapIipyT
JOCTaBKM BaHTAXIB 3 YpaXyBaHHSAM X0JOCTOr0 MpoOIry, Kr.

[TincTaBUBIIM PO3MIPHOCTI TapamerpiB B (opmyny (4) Gaummo, 1m0 Mipa
AKocTi M, € 0e3pOo3MIpHOI0 BETUYHMHOIO 1 BPAaXOBYE€ Macy MEPEBI3HOTO BAHTAXY,
BIJICTAHb Ha SIKE MEPEBO3UTUCSA BAHTAX, 4ac JOCTAaBKH, a TAaKOX THUI NaJuBa 1 HOTO
cymMapHi BUTpaTH Ha nocTaBky. Ilapamerp sxocti M, n03BoJisie BUOpATH
TPaHCTIOPTHUH 3aci0 IS TIepeBEe3eHHsI BaHTaXy, BPaXOBY€E 4ac JOCTABKH 1 BUTpATH,
MoB's3aHl 3 BUTparToro nanua. Gopmyna (4) orpumaHa aBTOPOM J1aHOI pOOOTH Ha
OCHOBI aHAJII3y PO3MIPHOCTEM, K1 IIMPOKO BUKOPUCTOBYIOTHCA B T€OPii MO110HOCTEN
Ta MOJIETTIOBAHHS.

Uum 6ibImie Mipa SKOCT1, TUM OLIBII pallloHaJILHO 00paHi TPAHCIIOPTHI 3aC00U
JUTSI TPAHCTIOPTYBAHHS BAaHTAX1B (MEHIIIA BUTpaTa MajMBa) 1 MEHIIIE Yacy, BUTPAUCHI
Ha JIOCTaBKYy.

EdexTuBHICT, TpoIleCy ITOCTAaBKM BaHTAXKIB MOXKHA OI[IHATA TUTOMHMH
BUTpaTaMH aBTOTPAHCIIOPTHOIO MiIMTPUEMCTBA!

B _+B

B=—"—"2 2pulm, (6)
m

63aec

ne B, — OCHOBHI BHUTpPAaTH TPAHCIOPTHOI'O IMIAIMPUEMCTBA Ha IEPEBE3CHHS
BAaHTaXIB, IPH;

B, — NOJaTKOB1 BUTPATH TPAHCIIOPTHOTO MIAIPUEMCTBA, TPH;

m,,, — CyMapHa Maca BaHTaXy, 1[0 MEPEBO3UTHCS 3a BCTAHOBJICHUU MEpPioj

63ace
TPAHCTIOPTHUM T IIPHUEMCTBOM, T.
OcCHOBHI BUTpaTH MIANPUEMCTBA HA TEPEBE3CHHS BAaHTAXIB BU3HAYAEMO 32
BHPa30M:
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N,\VY
B, = an (|6 + Ix)'l[n -0,010, 9, 2pH , TPH, (7)
i=1
1e N,,; - KUIBKICTh TPAaHCIIOPTHUX 3aC001B, BU3HAYAETHCA SIK:
m
ng — 63a2 . (8)
qa,-7

1€ (, - HOMIHaJIbHA BaHTAXKOMAMOMHICTh TPAHCIIOPTHOIO 3ac00Y, T;
Y — KOeQiII€EHT BUKOPUCTAHHS BaHTAKOMIIHOMHOCTI;

Np — KUIBKICTB PEHCIB;

|, - IpoOIr TpaHCIIOPTHOTrO 3aC00Y 3 BAHTAXEM, KM;

|, - XoocTHit mpoOir TPaHCTIOPTHOTO 3ac00Y, KM;

L], - BapTICTh OJTHOTO JIITpa NaJIUBa, I'PH/T;

0100 - BUTpaTa TPAHCIIOPTHUM 3aco0oM nanuBa Ha 100 kM mpobiry, JI/kM’
JloaTkoB1 BUTpaTH TPAHCHOPTHOTO MIANPUEMCTBA HA MEPEBE3EHHS BAaHTAXIB

BHU3HAYA€TLCA 3a BUPA3OM:
N

BO:i(Bsn+Azn3+Bmo+BiH)’2pH 9rpH9 (9)

i=1

ne B, — BUTpaTu Ha 3apoOITHY IJIaTy BOJIIB, IPH;

A,, — aMOpTHU3aIliiHI BiipaxyBaHHS BiJl BAPTOCT1 TPAHCTIOPTHOI'O 3aC00Y, T'PH;

B,, — BUTpaTH Ha TEXHIYHE OOCIYroByBaHHS TPAHCIIOPTHOIO 3ac00Y, TPH;

B, — IHIIIl BUTPATH, TPH.

3 ananizy ¢opmynu (6) BUIUIMBAE, 110 €PEKTUBHICTh BAHTAXKHUX MEPEBE3EHb
MO)XHA TIJBUIIUTH 3HIKCHHSIM OCHOBHUX 1 JOJATKOBUX BHUTPAT TPAHCIOPTHOTO
MiJIPUEMCTBA, MPU OJHOYACHOMY 30UIBIIEHHI Macu TMepeBi3HOro BaHTaxy. Lle
MOXHA JIOCATTH PAI[IOHAILHUM BHOOPOM TPAHCIIOPTHUX 3ac00IB 1 MapIIpyTiB
JIOCTaBKH BaHTAXIB.

Ha mincraBi oTpuMaHUX CTaTUCTUYHUX JaHuUX Ta ¢opmynoo (3), OyB
po3paxoBaHUl KOe(DIIIEHT HATIMHOCTI JOCTAaBKM BaHTaXiB BiJ BHPOOHUKA 0
cynmepMapkeriB M. KpomuBHHIIBKOTO. Pe3ynbratm po3paxyHKy TMpeAcTaBicHI B
tabmmmi 1.

Taouuusa 1 Pe3yJbTraTH MOACTIOBAHHA HAJIMHOCTI mpouecy JAOCTABKHU
CiJILCHKOr0OCNOAaPCHKOI MPOAYKIIl BiJIl BUPOOHHUKA /10 TOPTiBeJIbHUX MEPexK

q Yac 3aranbHUi gac KoedimienT

ac JTIOCTaBKH, . .

MapripyT nepeBe3cHHS T 3aTPHUMKH, JIOCTaBKH HAIIHHOCTI TOCTaBKH
o XB T.am» XB BaHTaxy, 1, XB BaHTaxy, N,

c.Konanku - ,cynepmapker "®aitHo mapkeTt", 200 45 245 077

M. KponuBHHIIbKHI '

c.Komanku - cynepmapker "ATB", 185 40 205 078

M. KponmBHHIIEKHHT '

c.Komanku - cynepmapket "Benmapt”, 215 45 260 079

M. KponuBHHULIbKHI '

c.Konanku - cynepmapker "Cinbmo", 275 60 335 078

M. KponuBHHIIBKHUI '

c.Konanku - cynmepmapket "Eninentp", 205 55 280 075

M. KponuBauubkuit" '

3 anami3y pe3yabTariB Tabnuii 1 MoXHa 3pOOWTH BHCHOBOK, IO KOE(III€HT
HaIIHHOCT1 JOCTaBKH BaHTAXIB 3HAXOAUTHCS B Mexkax 0,75-0,79, 1o Ha HaI MOTJISI
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€ 3aJI0BUTbHUM pe3ysbTaToM. [IoB'3aHO 1€ 3 BEIMKHM YacOM 3aTPUMOK IO BCiX
TEXHOJIOTIYHUX  OMEepallisx TMporecy JOCTaBKu: O(OpPMIICHHS  JOKYMEHTIB,
3aBaHTaXXEHHS, pyX 10 MapIIPyTy, PO3BAHTAKEHHSI.

Ha migcraBl oTpuMaHuX pe3yibTaTIB MOXJIMBO 3alpONOHYBATH JBa HUIAXU
30UIbIICHHST Koe(diIlieHTa HAMIMHOCTI JOCTAaBKHM BaHTAXKIB IPOTITOM  YChOT'O
TEXHOJIOTTYHOT'O JIaHI[IoTa.

1. 3HmKeHHsT 9acy 3aTpPUMOK Ha KOXKHIM TEXHOJIOTiYHIN CKJIaJOBii mporecy
JIOCTaBKU. 3HI)KEHHSI 4acy 3aTPUMOK € Hale(EeKTHUBHIIIMM HUISIXOM ITiJIBUILECHHS
Koe(ilieHTa Ha{IHOCTI.

2. 30unbllIeHHs Yacy nepeOyBaHHS TPAHCIOPTHOTO 3aco0y Ha mapuipyTi. Lleit
nuisx BurwiuBae 3 Gopmynu (3). Ilpote € He TakuM eDEKTUBHUM, SIK MEPUINM MIJIAX.
BukopucTtanHgs MasTHUKOBHX MAapIIPYTIiB 3 MaJlMM YacOM JOCTAaBKH HE MPU3BOJUTH
70 3HA4YHOro 30UIbIICHHS KoedimieHTa HamiiHocTi. Ilo3uTuBHMI edekT MokHa
OTpUMAaTH TpH 301LIBIIEHH] Yacy mepeOyBaHHS TPAHCIIOPTHOTO 3aCO0y Ha MapIIpPyTi.
Hamnpuknaz, 3acTocyBaHHS pO3BI3HUX MapuIPyTiB 3aMiCTh MAsITHUKOBUX MIPU3BEE 10
30UIbIIICHHS Koe(illieHTa HaIMHOCT1 IOCTaBKU BaHTaXKYy.

3po0eHi BUIlle BUCHOBKH MMiATBEPIKEHI MOACTIOBAHHIM 3MiHH KoedilieHTa
HaJIHHOCT1 JocTaBKU N, IIpW 3MiHI Yacy MOCTaBKH T,,,. Pe3ynbTaTu MozentoBaHHS
npenacTasieHi Ha puc. 1.

N 4

T 3aqm = X€

=15 xe

/ T 3am

09

T =25 xg
0,88 // dm
0,84

0,8

180 240 300 T 5, x6

Pucynok 1 3anexnocTi 3Minu koedilieHTa HaAIITHOCTI MpoLeCy JOCTABKH

CUIBCBKOTr0CIOAAPCHKOI MPOXYKIIII Bil Yacy JOCTABKH Ta 4acCy 3aTPUMOK
AHari3 3a1eKHOCTEeH, MpeICTaBlIeHuX Ha pyc. 1 11X MOPIBHSIHHS 3 3HAUCHHIMU
koedilieHTa HAIIMHOCTI, SKi HaBeAeHI B TaOimmmi 1, M03BOJIIE TBEPAMTH, IO
CKOpOYEHHS Yacy 3aTPUMOK P OJJHOYACHOMY 30UIbIIIEHH] Yacy nepedyBanHs T3 Ha
MapmipyTi, 30inbIrye KoedimieHT HamiiaocTi Bix 0,75-0,79 (tabmmns 1), go 0,82-0,93
(puc. 1). Takuit pe3yabTaT € ICTOTHHM, OCKUIBKH IIJIBUINYE HAIWHICTH MPOIIECY
MepeBE3eHHsI CUILCLKOrOCIIoAapchKkoi npoaykii Ha 9,3-17,7%. Jlnsa uporo HeoOX11HO
3MEHILIUTHA CYMapHUI Yac 3aTPUMOK IPU BUKOHAHHI BCIX TEXHOJOTYHUX ONepaliii B

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr.234



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

MpoIieCi MepeBe3eHHsT BaHTAXIB M0 5-25 XBHWIWH, a TaKOXK 3aCTOCOBYBATH PO3Bi3HI
MapuIpyTH 3aMICTh MasTHUKOBHUX, Kl JIO3BOJISITH 30UIbLIYBaTH Yac mepedyBaHHs
TPaHCIIOPTHOTO 3aco0y Ha MapiipyTi Big 240 10 300 XBUIHH.

MopnentoBaHHSl SKOCTI MPOLECY JAOCTABKU CLUILCHKOTOCHOJAPCHKOI MPOIYKIIii
BUKOHaeMO 3a ¢opmynor (4) 3 ypaxyBaHHAM BHXITHUX JaHuUX. Pesynbraru
MOJICJTFOBaHHS MIPEACTaBIICHI B TaOHIIi 2.

Tadonnnsa 2 Pe3yabTaTn MOJIEJTIOBAHHSA AKOCTI JTOCTABKH
ClJILCHKOr0CNOAAPCHKOI NPOAYKIUII Bii BHUPOOHHKA 10 TOPriBeJIbHOI Mepexi
MaDLIDYT [EheBE3eHHs Maca BaHTaxy, 3aranpHUi Mpooir 3aranpHUit yac Mipa
PHIPYT icp m,, T TPaHCIOPTHOTO 3ac00y, |, kM| mocraBkw, 7, XB | AKOCTI, M,
C.KOHaI:KI/I - ,CymepMmapkeT UCI)aymo 26 104 200 8,3
Mmapket”, M. KponmBHUIIBKHH
c.Komanku - cymepmapket "ATB", m.
KpornmsHmubkuii 1,2 108 185 5,02
c.Konanku - cynepmapker "Benmapt”, m.
KpommBHubii 1,2 136 215 5,58
c.Komanku - cynepmapker "Cinsmo”, M.
KponuBHUIBKUT 1.8 144 275 4.2
c.Konanku - cynepmapker "Eminentp"”, M.
KponuBHUIbKHN" 1.0 128 225 3,5

AHati3 pe3ynbTaTiB MOJICIIFOBaHHS, HABEICHUX B TAOIUIN 2, 103BOJISIE 3pOOUTH
BHCHOBOK, 110 30UIBIICHHS Macu BaHTaXy, IO MEPEBO3UTHCS, MPHU OJHOUYACHOMY
30UIBIIICHH] BIJICTaHI 1 CKOPOUYEHHS Yacy Ha MEPEeBE3CHHS, 30UIbIIye 3HAYEHHS MIpH
AKOCT1. SIK BUIUIMBAE 3 GpopMyinu (4) aig 30UIbIIEHHS SIKOCTI MEpeBE3€Hb HEOOX1THO
30UTBIITYBaTH, B TIEPIILY YEPTy, BIJCTAaHb MEPEBE3CHBb 1 CKOPOUYBATH Yac BUTPAUYCHUN
Ha TIepeBE3€HHs. Y JpYyry uepry: 30UIbIIyBAaTH Macy IIE€PEBI3HOIO0 BaHTAXy 1
3aCTOCOBYBaTH  TPAHCIOPTHI 3aco0u, J€ B  SKOCTI MOTOPHOTO  IajvBa
BUKOPHUCTOBYETHCS T'a3 200 AU3EIbHE MAIHUBO.

Ile miaTBEpIKYEThCA pPE3YJIbTATAMH MOJEIIOBAHHA, $KI MPEICTaBJIEHI Ha
puc. 2.

M

A
Mg =1,5m

H H, = 36 MIxc/xe
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8

---"""—...-_

H = 44 MDic/ke

100 125 150 [ + 1y, KM

Pucynok 2 3anekHocTi MIpH IKOCTi I0CTABKH CUIBCHKOT0CNOAAPCHKOI
NPOAYKUII BiJl 3arajibHOI JOBKUHUA MAPUIPYTY TAa THILY MOTOPHOro najausa T3
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MopentoBaHHSI BUKOHAHO JJIs MACH BaHTaxy, 110 He mnepesuniye 1,5 1. OTxe
JOLIUTBHIIIIE BUKOPUCTOBYBATH TPAHCIIOPTHI 3aco0u BaHTaxkomigiiomHicTIO 1,5 T. Ak
BUILJIUBAE 3 TIPEJCTABICHUX 3aJCKHOCTEH 30UIBIIEHHS [albHOCTI TEepEeBE3CHHS
MPU3BOAUTH A0 30UIBIIICHHS TOKAa3HUKA SKOCT1 B 1,3 pa3u.

3acTocyBaHHS TPAHCIIOPTHHUX 3aCO01B 1[0 MPAIIOIOTh HA razy ado JU3eITbHOMY
MajguBi, B MOPIBHSAHHI 3 OCH3MHOM, MAlOTh Kpallll MOKa3HUKU SIKOCTI. 3aJIe)KHO Bij
TATBHOCTI TIEPEBE3CHHS 1 THITY MOTOPHOT'O TAJIMBa Mipa SKOCTI JTOCTAaBKH BAaHTAXKY
MO>Ke 3MiHIOBaTHUCS Bija 4,26 10 6,68 TIpu Maci BaHTaxy, 110 IEPEBO3UTHCA 110 1,5 T.

Pe3ynbrati MopentoBaHHA 3MIHM 3amMOODKHOTO SIKOCTI JIOCTaBKM BaHTaXy
Macoro 2,5 T 1 OubIle, MpeacTaBiIeH] Ha puc. 3.

Mg
me = 25m
14
DOTOH
12
10
/ ISUZU 73
8 —

I'43-53

100 125 150 !T@ + [y, KM

Pucynok 3 3aneskHoCTi MIpH IKOCTi IOCTABKH CUIBCHKOI0CIOAAPCHKOI
NPOAYKUII Bi/l 3arajibHOI 10B:KHUHHM MapuIpyTy Ta Tumy 13

Sx BUIUIMBAE 3 TPEACTABICHUX 3aJCKHOCTEH IPU TEPEBE3CHHI BaHTAXIB
nmoHan 2,5 T 1 BUKOPUCTAHH]I TPAHCTIOPTHUX 3aC001B BAaHTAKOMIHOMHICTIO 3-5 T Mipa
AKOCT1 Moxe 30utbimyBatucs 10 13,41. e xapakrepHo mis aBroMo6111B DOTOH 1
ISUZU BanTaxxomiaiomMHicTO 3,5 1 5 T, Kl €KCILTyaTyIOThCS Ha AU3EIbHOMY IMajHBI.

Pesynbrat MojentoBaHHS 3MiHM MIPH SIKOCTI MPHU 3MiHI Macu IEPEBI3HOTO
BaHTaXYy 1 TAJIbHOCTI JOCTaBKH, MIPEACTaBIICHI Ha puc. 4.

3aneHOCTi, MpeCTaBieHl Ha puc. 4 cBiMYaTh, IO JAJis 30UTBIIEHHS SIKOCTI
JIOCTaBKM BaHTa)KIB HEOOX1THO 30LIBIITYBATH Macy BaHTaXy 1 JaJbHICTh JTOCTaBKH.
[Ipu mepeBe3eHHI BaHTaXy Macorw 5 T Ha Biactani 150 kM Mo)kHa 3a0e3nednTu
30UIBIIIEHHS MIpH siKocTi 10 19,37.

OtpuMaHi pe3yJbTaTH JI03BOJISIIOTH PO3POOUTH MIISAXU 3OUIBIICHHS SKOCTI
JIOCTaBKH CUIbChbKOTOCoapchkoi nmpoaykitii Big BupooHuka (CTOB "XVYTIPCHKE")
710 TOProBeNbHOI Mepexi M. KponmuBHUIIBKOTO!

1. VkpymHeHHsS mapTii BaHTaxIiB J0 Macu S5 T 1 BukopuctanHs 13 3
HOMIHAJIHHOIO BAaHTAXKOIIIHOMHICTIO 5 T.

2. 3acTocyBaHHS PO3BI3HUX MapLIPYTIB 3 JOBKHWHOIO PO3BE3EHHS HE MEHIIE
150kM, 3aMiCTh MasiTHUKOBHUX, JI€ BAKOPUCTOBYIOThCS T3 BaHTa)komigiioMHICTIO 1,5T.
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M 4
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Pucynok 4 3aneskHocTi MipU IKOCTi I0CTABKH CUIbCHKOT0CIOAPCHKOI
NPOXYKILII Bi/l 3araJibHOI IOBKMHU MAPILIPYTY TA MACH BAHTAKY

MopentoBanHs e()EKTUBHOCTI TMPOIECY JOCTaBKH CLIbCHKOTIOCIOIapChKOT
MPOAYKIIi BAKOHAHO Ha ITiJICTaBl BUXITHUX JaHUX 3a Gopmyramu (6)-(9).

Pesynbrati MojentOBaHHS 3a ICHYIOUMMH MapUIpyTaMH TIpEJCTaBlIeHI B
Tabnui 3.

Taoanusa 3 Pe3yJbTaT MOACJIOBAHHA €(PEKTHBHOCTI MPOLECY A0CTABKH
ClJILCHKOr0CNOAAPCHLKOI NPOAYKUII Bii BUPOOHHKA 10 TOPTiBeJbHOI Mepexi

Maca Tun Burpatu Ha“ JomatkoBi ITuromi
MapripyT nepeBe3cHHS BaHTaXYy, TPAHCIIOPTHOTO TpaHCHQgTHHH BUTpATH, BUTpATH,
m,, T 3ac00y, (KUTBKICTB) Bg,,imrp,ﬁ B, tpH B, rpu/T
c.Komankm -
cynepuapier “Paiio 2,6 34T - "Busox” (1) 594 347 362
Mapket",
M. KponuBHHIIbKUI
¢ Komar - " " "["a3enp" - OEH3UH
cynepmapker "ATB", 1,2 1) 570 291 717
M. KponuBHHULIbKHI
c.Komanku -
cymepmapker "Bemmapt”, 1,2 "T'azens"” - ras (1) 398 291 574
M. KponuBHULIbKUI
c.Komanku -
cynepmapkert "Cinbro", 1,8 3iJI — "Buuok" (1) 570 347 509
M. KponuBHHLIBKUIT
c.Komankm -
cynepmapker "Eminentp”, 1,0 "T'azenp" - ra3 (1) 312 291 607
M. KpormBHUIIBKHIT"

AHaJti3 pe3yabTaTiB MOACIIOBAHHS CBITYUTH, IO TUTOMI BUTPATH MEPEBI3HUKA
MOXYTh 3MiHIOBaTHcCs BiJ 362 rpH./T 1o 717 rpH./T. Ha BenMurnHy NUTOMHX BUTpAT
BIUIMBA€E Maca BaHTaXy, L0 MEPEBO3UTHCS, JOBXKUHA MapUIpyTy, a Takox Tum T3 1
MOTOPHOTO MajuBa. 3 TaOiuIl 3 BUIUIMBAE, 110 MIHIMaJIbHI BUTPATH MpUTaAMaHHI
aBToMo61t0 311 "budok" npu MmakcuManbHOMY BUKOPUCTaHHI BAHTAXKOMIIHOMHOCTI.

MopnentoBaHHsl 3MIHM BEJIMYUHHU MMHUTOMUX BUTPAT B 3aJE€XKHOCTI BiJl 3MIHU
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pi3HUX (hAaKTOPIB MPEACTABICHO Ha PUC. D 1 6.
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PucyHok 5 3aj1e:KHOCTI TUTOMHMX BUTPAT J0CTABKHU CiJIbCbKOTI0CNOAAPCHhKOI
NPoAYKUII Bi/l 3arajibHOI JOB:KUHHA MAPHIPYTY Ta MAaCH BAHTAXKY
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PucyHok 6 3a1e:KHOCTI MUTOMHMX BUTPAT J0CTABKHU CiJIbCHbKOI0CIOAAPCHhKOI
NPOAYKUII Bi/l 3arajibHOI JOB:KUHU MAPIIPYTY TA TUILY BAHTAKHOT0 32C00y
AHaJi3 3aJIe)KHOCTEN Ha pUC. S T03BOJISAE CTBEPHKYBATH, 110 30UIIIIEHHS Macu
BaHTaXYy, 110 MEPEBO3UTHCS BIJ 2 10 5 TOHH 3HUXKYE NMUTOMI BUTpaTu B 1,57 pas. Ilpu
IIOMY, SIK BUIUTMBAE 3 3aJIKHOCTEH, 30LIBIIICHHS TaJbHOCTI TIEPEeBE3CHHS 301IbIINYE
nuToMi BUTpatu B 1,2 pa3u. 3 OTpUMaHUX PE3yJbTaTIB MOXKHA 3pOOUTH BHUCHOBOK,
110 30UTbLIEHHSI MAaCH NIEPEBE3EHOr0 BAaHTAXKY € OUTbII 3HAYYIUM (PAKTOPOM.
Otpumani pe3yJnbTaTH CBIMYaTh, M0 BUKOPUCTAHHA BAHTAKHUX aBTOMOOLIIB
BAHTAXXOMIIUOMHICTIO 5 T 3a0€3Me4uTh MIHIMaJIbHI TUTOMI BUTpatu 195-261 rpH./T.
[Tpu Bukopuctanni aBToMo0OUTss ['A3-53 BaHTaX)OMIHOMHICTIO 3 T, MOTOPHE TTAJTHBO
— ra3, BUTPATH CTAHOBUTUMYTh 319-429 rpH./T.
MopnentoBanHsl  XapakTepy 3MIHM TUTOMHX BHTpPaT Ha  JOCTaBKY
CUTHCHKOTOCTIOAAPCHKOT TMPOMYKI BiJi BUPOOHUKA JO TOPTOBEIBHOI MEpEeKl M.
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KponuBHUIIbKUH, SKI XapaKTepHU3ylOTh e()EKTHUBHICTh JIOCTAaBKH, JO3BOJISE
chOpMYyITIOBaTH HAMPSMK{ IMIBUIICHHS €(EKTHBHOCTI TPOIECY JOCTaBKH — II€
30UTBIIIEHHST MAacH BaHTaxy, IO TEPEBO3UTHCS 3 BHUKOPUCTAHHAM PO3BIZHUX
(xumbueBux) MapupytiB. OO'enHaHHS MaATHUKOBUX MapLIPYTIB B  KUIbLEBI
JI03BOJINTHh 30UTHIIIUTH MAacy BaHTaXYy, IO TEPEBO3UTHCS 3 BHUKOPUCTAHHIM T3
BAHTa KO IHOMHICTIO 5 T.

BucHoBku

1. IlpoBeneHo aHami3 BHMOT [0 TapaMeTPiB OILIHKM HAJIIMHOCTI Ta
e(eKTHBHOCTI TPOIECY JOCTABKH CUIbCBKOTOCIIONAPCHKOI MPOAYKINi, 10 SKHX
BIJIHOCSITBCS: Yac HABAHTAXKYBAJbHUX Ta PO3BAHTAXYBAIBHHX POOIT; 4Yac pyxy
TPAaHCHOPTHUX 3ac00IB Ha MAapUIPYTi; yac OPOPMIIECHHS CYNPOBITHUX JTOKYMEHTIB, a
TaKOX BUTPATH MIAMPUEMCTBA HA TOCTABKY BAaHTAXYy.

2. IlpoBemeHo MaremaTWyHE MOJEIIOBAHHS  HAJIMHOCTI  SKOCTI  Ta
e(EKTUBHOCTI MPOIIECY JOCTABKU CLIbCHKOT'OCTIONAPCHKOI MPOAYKIIIi Bil BUPOOHUKA
70 TOproBeiabHOI Mepeki M. KponuBHuUIbKUI. BcTaHOBIIEHO, 1O HA HAIIAHICTH 1
SKICTh TIPOIECY JOCTABKH ICTOTHO BIUIMBAIOTH JBa TEXHOJIOTIYHHMX Tapamerpa: Jac
3aTPUMOK TIO KOXHIM TEXHOJOTIUHIA ormepallii JOCTaBKH 1 Yac 3HAXOIKCHHS
TPAHCIOPTHOT'O 3ac00y HAa MAapUIPYTi. 3HMKEHHS Yacy 3aTPUMOK MPHU OJHOYACHOMY
30UTbLIEHH] Yacy mnepeOyBaHHA Ha MapuIpyTi MPU3BOAUTH 10 3O0UIbLIEHHS
koedirienta HaaiitHocTi Bix 0,75 1o 0,93.

3. BcraHoBieHo, 110 YKpyNHEHHsI mapTii BaHTaxy Bix 1,5 g0 5 T, a Takox
BUKOPUCTAHHS PO3BI3HUX MapIIPyTiB, 3aMICTh MAsSTHUKOBHX, JI0O3BOJISIE ITiIBUIIUTH
SIKICTh JIOCTABKH CUTbCHKOT'OCTIOAPCHKOT MPOYKIIii BiJl BUPOOHUKA 10 3aMOBHHUKA.

4. BukoHaHO OIIIHKY €(EKTUBHOCTI JIOCTABKU CLICHKOTOCIOAAPCHKOL
MPOAYKIIi MO 3agaHuX MapuipyTax. Po3paxoBaHi mUTOMI BHUTpaTH Ha JIOCTaBKY
CUTLCBKOTOCIIOAPChKOI MPOAYKINT 1 BCTAaHOBJICHO, IO 00'€IHAHHS MasSTHUKOBHUX
MapuipyTiB B KUIbIEBI, MPU OJHOYACHOMY 30UIBIIEHHI MAacH BaHTaXy, € OJHHUM 3
HaMpPsIMKIB MABUIIEHHS €()eKTUBHOCTI MIEpEBE3ECHb.

5. BcranoBneno, 1o Uil MOiABUIIEHHS ~ WMOBIPHOCTI  JIOCTaBKHU
CUTHCHKOTOCIIOAAPCHKOT MPOAYKIIIT MO 3aJaHUX MapuIpyTax HEOOX1THO po3poOIsTH
3aXOJM II0JI0 CKOPOYEHHS Yacy 3aTPUMOK Ha BCIX eTamaxX TEXHOJIOTIYHOTO IMPOIeCY
JIOCTaBKH.

6. Po3pobneHo cxemy iH(OpMaIIMHOTO MOTOKY y MiACHCTEeM] HAJIHHOCTI Ta
SIKOCTI, sIKa JTO3BOJISIE OTPUMATH HA BUXOJI TIOCIYTY 3 JOCTaBKU TOTOBOI MPOAYKITIi 3
ONTUMAJILHUM PIBHEM HAJIMHOCTI Ta SKOCTI, BHUXOIAYM 3 MiHIMI3aIil 3arajJibHUX
BUTpAT, 1110 BKIIFOYAIOTh K MPSMU BUTPATH TaK 1 JOJATKOBI.

7. Ha miacTaBi BUKOHAHOTO aHaMI3y IM'ITH MasTHUKOBHX MapIIPYTiB JOCTABKU
CUIbCHKOTOCIIOAAPCHKOT  MPOAYKIi pO3po0JeHO [JBa PO3BI3HUX  MapUIPYTH.
3acToCcyBaHHA IBOX PO3BI3HUX MapIIPYTIB 3aMICTh MASITHUKOBUX J103BOJISIE:

- MABUIITUTH KoedilieHT HaaiiHoCcTi qoctaku 3 0,75-0,79 no 0,8-0,87;

- MABUIIUTH 3HAYEHHS MIpU AKOCT1 JocTaBkH 3 3,5-8,3 10 5,2-6,9;

- 3SMEHIIIUTH MUTOMI BUTPATH Ha A0CTaBKy 3 362-717 rpu./T 1o 231-311 rpH/T;

- TIJBUIIUTH WMOBIPHICTh JIOCTaBKHM BaHTAXIB BiJ] BAPOOHMKA JI0 3aMOBHHKA 3
0,37-0,65 no 0,61-0,71.
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YK 629.35

®OPMYBAHHS JOT'ICTUYHOI MOJEJII TPAHCIIOPTYBAHHS

CLIbCBKOI'OCHOJAPCBKOI MPOAYKIIII HA
ATPOITPOMHUCJIOBOMY BUPOBHUIITBI
Ayuain B.B., 1.T.H., npo¢., IBacumena B.B., TT-21M3
[lenTpanbHOYKpaiHCHKHI HAIllOHATLHUNM TEXHIYHUM YHIBEPCUTET
Bba6iii M.B., k.T.H., 1011., Muxoawk F0O.M., ct.rp. MHm-52
TepHONUIBCHKUI HALIIOHAJBHUN TEXHIYHUM YHIBepcUTET iMeH1 [Bana [lymtos

Abstract

In the work, from a theoretical point of view, the efficiency of cargo
transportation is based on the carrying capacity and distance of transportation. The
dependence of transportation costs and working time costs on the distance within and
outside the enterprise of agro-industrial production is substantiated. The main ways
of increasing the efficiency of the use of motor vehicles in agro-industrial production
have been clarified.

Keywords: logistic model, vehicles, agricultural production.

Beryn

TpancnopTHi 3ac00M 1 TPAaHCTIOPTHI TEXHOJIOT1 MAalOTh BEJIIMKE 3HAYCHHS IS
€KOHOMIYHOI'0 3pPOCTaHHS OyIb-IKUX Tally3eld €KOHOMIKU JiepkaBu B LuIoMy. be3
HUX HEMOKJIMBE HOpMaJbHE ii PYHKIIIOHYBaHHS.

Ha ¢oni 1mporo MokHa BUIUIUTH JEsIKI OCOOJMBOCTI aBTOMOOLIBHOIO
TPAHCTIOPTY Y arpONpPOMHUCIOBOMY BUPOOHHMIITBI, IO MOJIATAIOTh B HACTYITHOMY:

- BEJIMKAa E€KOHOMIYHICTh MpU TEpPEeBEe3E€HHI MEBHUX BUIB BAHTAXIB Ha
Bigctanb J0 400 KM, a TakoX TMpU TEPEeBE3EHHI TEPMIHOBUX, I[IHHUX 1
IIBUKOTICYBHUX BaHTAXIB;

- JI0OCTaBKa BaHTaXIB ' 'B1J] ABEpeH 10 Bepei ;

- MOOUIBHICTB;

- PETYISPHICTH 1 XOpOollla MAaHEBPEHICTD MEPEBE3CHbD;

- 3a0e3neyeHHs 30€pexeHHs, KIUIBKOCTI 1 SIKOCTI BaHTaxy, IO
MEePEBO3UTHCS;

- BIJHOCHO BHCOKA IIBUJIKICTH JIOCTABKU,

- MIPUCTOCOBAHICTH JI0 PI3HUX JOPOKHIX YMOB.

Ha aBTOMOOiIBHOMY TpaHCHOPTI MOXKHA peali3yBaTH pPi3HI BHUMOTH, IO
Npen'sBIsSIlOTECA B JaHUX YMOBaX arpornpoMuciioBoro BupoOHunTBa (AIIB):
IIBUJIKICTh, TPOXIJHICTh, IUIABHICTh XOAY, BaHTAXOMIAHOMHICTb, MaHEBPEHICTH,
THTIAX BAaHTAXIiB, 1[0 IEPEBO3SATHCS.

B Vkpaini Bce roctpimie BcTae MUTaHHSA MPO MOoAaubiinii po3BuTOk AIIB.
CkragHoIl TOJISITaloTh B TOMY, IO TYT 1CHYIOTH pi3HI (GOpMH BIacHOCTI 1 popmu
rocriofaproBanHs. [lpore HailOUTbIl e()EKTUBHE BHUKOPHCTAHHS €HEPrOHACHUYEHOI
TEXHIKM MOXJIMBE JIMIIEe y BelMKux mignpuemctBax AlIB, ne iHTeHCcubikaris
BUKOPHUCTaHHS TpaHcnopTHuX 3aco0iB (T3) Oe3nocepeaHbO BIUIMBAE HA 3POCTAHHS
MIPOYKTUBHOCTI TIparfi.

Y 3B'I3Ky 3 EKOHOMIYHUMHU YTPYAHEHHSIMH B KpaiHl 1 HEJOCTaTHBHOIO
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TEeXHIYHOIO ocHamieHicTio AIIB BakiuBOro 3Ha4YeHHS HaOyBalOTh TMHTaHHSA
opranizamii e€(QeKTUBHOIO BHKOPWUCTAHHS HasBHUX 13, Ha OCHOBI HAyKOBO -
OOIPYHTOBAHOI'O BU3HAYEHHS PalllOHATILHOTO CKJIAy MAIIMHHOTO MapKy.

Texniune ocHameHHs AlIB copusie 30UIbIIEHHIO BajlOBOT NPOAYKIIL 1
3HIDKEHHIO 11 coOiBapTocti. Tomy mOTpiOHO OOTPYHTYBaHHS ONTHUMAJIBHOTO
KUIBKICHOTO 1 SIKICHOTO CKJIaJly MallMHHOT'O MapKy 1 panioOHaJIbHOTO BUKOPUCTAHHS
TEeXHIKH, K€ 3a0e3meumyio 60 BUKOHAHHSI PIYHOTO KOMIUIEKCY pOOIT B ONTHMAJbHI
arpoTeXHIYH1 TEPMIHM MPHU MIHIMAJIbHIN BUTPATI MAJTLHOTO.

Hacborogni HaiOuibil e(peKTUBHOWO (QOPMOK0 BHUKOPUCTAHHSA TEXHIKH B
rOCIIOIAPCTBAX € OpraHizallis CHeIlaIbHUX MAaIIMHHO-TPAHCIIOPTHUX KOMIUIEKCIB
JUISl BUKOHAHHS PI3HUX BUJIIB CUIBCHKOTOCIIOAAPCHKUX POOIT.

[Ipore B OUIBIIOCTI BHMAAKIB TPH OpraHizaiii MallMHHO-TPAHCIOPTHUX
KOMIUIEKCIB iX KUIbKICHE BHUKOPHCTAHHS, a TaKOX IHTYiTUBHE CKJIaJaHHS
TEXHOJIOTIYHUX JIAHOK, NpHIMaroTbcsd KepiBHUKaMHu mignpuemMcts AlIB  6e3
ypaxyBaHHS HOPHUPOJIHO - BUPOOHMYMX yMOB. Ilpu 1bOMYy HE BUTPUMYETHCS 1
CTPYKTypa MalIMHHO-TPAHCIIOPTHUX KOMIUIEKCIB. Taki KOMILJIEKCH YaCTEHBKO JajieKi
BiJl palliOHAJFHUX PO3MIpPIB 1 HACMpaBAl € TPYIOI I1HAUBIAYaTbHO MPALIOIOYNX
arperartiB. [Ipu Takiii popMi opranizaiiii BAKOPUCTAHHS MAIIUH CKJIAJIHO MiABUIIUTH
MPOAYKTUBHICTh MAIIMHHUX arperaTiB 1 MOHU3UTH BUTPATH Ha iX 3MICT.

[TigBumuTH SKICTH oOpradizamii poOIT 1 BUKIIOYUTH 3aiiBl BHUTPATH Ha
3MIACHEHHS, 30KpeMa, TPAHCIOPTHUX BAaHTAKOMEPEBE3CHb T03BOJIIIOTH METOIU
gorictuku. OnTuMmizailis BUTpPAT 3IIHMCHIOETbCS Ha YyCIX eramnax BUPOOHUYOTO
npouecy. llle mo 3a1ficHEHHS BaHTa)XoIlepeBe3eHb HEOOXITHO MPABWIHLHO BUOpaTU
TUN aBTOTPAHCIOPTY 1 HMoro BaHTaxomiAiiomHicTh. [Ipu BUOOp1 mapuipyTy Tpeda
BPaxOBYBAaTH HE JMINE JOBXKWHY NUISIXY, aje 1 rnepeadayaTd MOXIMBI 3aTOpH 1
npoOKHW Ha oporax, mod yHUKHYTH npocToro. [IpaBunbHe 1 cBoeuacHe 0QOPMIICHHS
JOKYMEHTIB Ha TPAHCIOPTHI BaHTAXOMEPEBE3CHHS JO3BOJISIE YHUKHYTH 3alBHX
BUTpAT yacy Ha MapuipyTi. HasiBHICTh BUCOKOTIPOAYKTUBHUX TEXHIYHUX 3aCO0IB JIJIst
BaHTA)XCHHS JIO3BOJISIE€ TIOHU3HUTH 3arajibHi TPYJOBUTPATH 1 3a0IIaAUTH Yac.

AHaJi3 nonepeaHix A0C/IiIKeHb

OCHOBHI TPYJHOIIl1, HAsABHI Ha IIJIIXY PO3BUTKY JIOTICTUKH B YKpaiHi, :

- HEpAI[iOHAIbHUI PO3BUTOK CHCTEM PO3MOJLIY TOBapiB 1 TOCITYT
(BIICYTHICTDh TIPOJIYMaHOi CTpaTerii po3BUTKY CHUCTEM PO3MOAUTY B MPOMMCIIOBOCTI,
AIIB i TopriBmi, HEZONIK OpPraHi30BaHUX TOBAPHUX PHUHKIB Ha PIBHI BEIHUKOIO 1
CEPENHBbOrO TYPTY);

- caOKuil piBEHb PO3BUTKY CYYaCHUX CUCTEM E€IEKTPOHHMX KOMYHIKAIiH,
EJIEKTPOHHUX MEPEXK, CUCTEM 3B'A3KY 1 TEJIEKOMYHIKaIIiil;

- BijicTala 1HQpACTPyKTypa TpaHCIOPTy, mepeayciMm B  o0JacTi
aBTOMOOLIBHUX JIOPIT; HEAOCTAaTHS KUIBKICTh BAaHTAaXHUX TEPMIHANIB, a TaKOX iX
HU3BKHH TEXHIKO - TEXHOJIOTTYHUHN PIBEHb;

- BIICYTHICTh MPAKTUYHO Ha YCIX BHJAAX TPAHCIOPTY CY4YaCHUX
TPAHCIIOPTHUX 3aco0iB, IO BIAMOBITAIOTH CBITOBHM CTaHAApTaM; BHCOKa Mipa
(b13MYHOTO 1 MOPAJILHOTO CITPAIIOBAHHS PYXOMOI'O CKJIaly TPAHCIIOPTY;
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- HU3bKUI pIBEHb PO3BUTKY BUPOOHHUYO - TEXHIYHOI 0a3u CKJIaJChbKOTO
rOCIOJAapCTBa; HEAOMIK CY4aCHOTO TEXHOJOTIYHOIO YCTaTKyBaHHS MO MepepoOIl
MPOJYKITIi; cla0Kuil piBeHb MEXaHi3aIllii 1 aBTOMaTH3allii CKJIaJChbKUX pOOIT;

- HEJ0CTaTHIN PO3BUTOK MPOMUCIIOBOCTI IO BUPOOHUUTBY CY4acCHOI TapH 1
YIaKOBKH;

- BaYKKa 3arajJbHOEKOHOMIUHA CUTYaIlis 1 colllajibHa HAMPYKEHICTh B YCIX
Hrapax CycribCTBa

JlocuTh Cepiio3HOI0 MPOOJIEMOIO € TIATOTOBKA KaJpiB B 00JAaCTi JIOTICTHUKH.
[ToTpiOHE MMIBUIKE BIPOBAINKEHHS JIOTICTUYHOTO MHUCJIEHHS B MPAKTUKY POOOTH
MEHE/[KEPIB BUIIOTO 1 CEPEAHBOT0 PiBHS, MEPCOHATY PI3HUX MIAMPUEMCTB 1 T.1I.

3rifHO 3 ONWUTYBaHHAM 10 Oap'epiB B PO3BUTKY JIOTICTHUKUA 1 YNPABIIHHS
JAHITIOTAaMU TIOCTa4aHb PECIOHJEHTH B OCHOBHOMY BiJHOCHUJIW ICHYIOUWH pPIBEHb
PO3BUTKY 1H(pACTpyKTYypH (CTaH IUIAXIB, CIIOPYH), 110 3abe3rneuye pyx ToBapiB. Ha
JAPYrOMYy MICIIl BUSIBUJIACsl CUTYyallsl 3 JIOTICTHYHUMHU KaJpaMH Ha YCIX PIBHSIX: K Ha
PiBHI OMEpaIiifHOr0 MePCOHATy JOTICTUYHUX KOMIIaHii, Tak 1 Ha PIBHI CEPEAHBOTO 1
TON - MEHEIKMEHTY /I TOPTrOBENBbHHUX 1 MPOMHUCIOBUX MianmpuemMcTB. Hecrtaua
(axiBI[iB BUIIOTO PIBHS OCOOJIMBO TOCTPO BimuyBaeTbcs B perioHax. Taki ¢axiBir
MOBUHHI MOOYIyBaTH CUCTEMY 1 chOpMYBaATH CIyKOY JIOTICTUKY Ha MiANMPUEMCTBAX.

BiazHauaeTbcest TakoXk 1 T, 10 ICHYIOYA CUCTEMa MIATOTOBKH 1 MEPEIiATOTOBKU
(haxiBIIiB 3 JIOTICTUKH 3aJIUIIAE 0a)KaTH Kpamioro. Y BUIIINA OCBITI Ma€e MiCIle 3HAUHUMA
pO3pUB MDK Teopiero 1 mpakTukoro. lle 3mymrye Oarato kommaHiii 3adMaTucs
HaBYaHHSM (haxiBIIiB 3 JIOTICTUKH yCepeauHl KoMMaHii 1 Ha pobouux micisx. [ami, B
SKOCT1 Oap'epy BiI3HAYAETHCSI ICHYIOUA CUCTEMA YIIPaBJIi1HHSI JIOTICTUKOKO B KOMITaHii.
Tak, mepmi ocoOM KOMMaHI HE 3aBXJIM aJEKBATHO PO3YMIIOTh LI 1 3aBIAHHS
JIOTICTUKM Ha TIAMPUEMCTBI 1 1HOAI HE MOXYTh YITKO CHOPMYIIOBATH 3aBJaHHS
MIAPO3AUTIB JOriCTUKU. Ha psiny mianmpueMCTB JOTICTUKA MPOJOBKYE ACOLIIFOBATHUCS
TITBKH 13 CKJIAJIOM 1 TPAHCIIOPTOM, ajie He Outbime Toro. He yci po3ymiroTh, 1m0
JIOTICTUKY KOMMaHii cii BUOYJOBYBaTH BIJAMOBIIHO JO BHUMOI' TapTHEPIB B
JAHIIO)KKaX IOocTayaHb. BigMiueHl aaMiHICTpaTuBHI Oap'epu, OOpoKpatis 1
KOPYIIIIisi, HECTIPUSATIUBI YMOBH JJIS IHBECTHIIII 1HBECTOPIB 1 I€BEIONEPIB.

OnHuM 3 OCHOBHHUX CTpaTEeriuHMX 3aB/laHb IPHU OpraHizailii JOTiCTUKU Oyab-
sakoro mianpueMctBa AlIB, sBns€Tbcs BU3HAYEHHS ONTHUMYMY B KOXKHIM JIaHII
JIOTICTUYHOTO JIAHIIOra 1 MOro BIUIMBY Ha TMOKa3HUKU MAISUIBHOCTI YChOTO
HiANPUEMCTBA.

HesBaxatouu, Ha ysaBHY MPOCTOTY 1 OUEBHIHICTD ITI€T MPOOJIEMHU, BOHA J0CI HE
BUpIIIEHa HAa OLIBIIOCTI MiMPUEMCTB.

Jljis BUpILIEHHS TOCTaBJICHOTO 3aBJaHHs - BU3HAYCHHS ONTHUMYMY B KOXKHIN
JaHI JIOTICTUYHOIO JIAHIIOTa, B MEpIIy 4Yepry, HEOOX1IHO BU3HAYMUTH CTpATEriuyHy
METy MiJIPUEMCTBA HA JAaHUI MOMEHT 1 Ha TIEPCIIEKTHUBRY, HalUacTiIIe 11e OTpUMaHHs
MaKCUMaJIbHOTO TMPUOYTKY, ajge MOXJIMBI 1 IHINI IUTl, HANPUKIAJ, MOJIMIIEHHS
AKOCT1 OOCIIyTOBYBAaHHSI KIII€EHTIB a00 4YacoBl paMKH, HaBITh B 30UTOK MPUOYTKY.
[Ticns mporo HEOOXiTHO 3po3yMiTH 1 copmylntoBaTH, 1O Tpeda sl CHPUSHHS
JOCATHEHHIO CHUIbHOI METH MIANPUEMCTBA B KOXKHOMY €JIEMEHTI JaHiora. | He
3aBKIU 11e Oyzae onTuMizanis BUTpar. Hampukmian, npu opranizaiii TpaHCTIOPTHOTO
3a0e3MeueHH s, Ha TIepIle MICIle MOXYTh BUWTH TEPMIHU JIOCTABKU a00 ii HAMIMHICTD,
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a HE BapTICTh, OCKUIbKMA CKOPOUYEHHS TEPMIHIB MOXKE 3 BEJTUKUM €(PEKTOM BIUIMHYTHU
Ha ONTHUMI3aINI0 BUTPAT MIJIPUEMCTBA B IIJIOMY, YUM MIPOCTO TIEPEXiJl HA IHITUN BH]T
TPaHCIIOPTY (YU BUKOPHUCTAHHS IMOCIYT 1HIIOTO TMEpPEeBi3HMKA) 1 CKOPOUCHHS TaKUM
[IIIXOM BapTOCTI JOCTaBKH.

[licms BW3HAYCHHS ONTUMYMY B KOXHIM JIQHIN JIOTICTUYHOTO JIAHITIOTA
HEOOXIJTHO PO3POOUTH KOMIUIEKC pillleHb, NpU peaii3alli SKHUX MOXKHA JOCSITH
BKa3aHOro ontumMymy. Hrxde npeacraBieHuil HanpsiM A1t po3poOKH pillieHb, y pasi
TPAHCIIOPTHOTO 3a0€3MEeUEHHS:

- BIIPOBA/DKEHHSI CHUCTEMM MaplipyTu3auii (OnTuMizalis JOTICTUYHUX
Butpat Ha 30...40%);

- 3MiHa TEXHOJIOril TepeBe3eHb (ONTUMI3ALlS JIOTICTUYHUX BUTpAT M0
50%);

- Ha OCHOB1 aHaNi3y JWHAMIKH TOBApPHOTO TOTOKY YXBaJEHHS PIIICHHS
PO BUKOPHUCTAHHS BIACHOIO 200 HAIMaHOr0 TPAHCHOPTY (ONTUMI3ALIS JOTICTUYHUX
Butpar 110 30%).

3BUYAITHO, 1€ JAJIEKO HE BUUEPIHUHN MepertiK, MpoTe 1€ came Ti, HAMPAMH, SKi
JAr0Th MIANPUEMCTBAM BXK€ MPY NEPBUHHIN ONTHMI3allli 3HAYHUH PE3yNbTar.

Mera Ta 3aBaHHsA

Po3poOka, ¢opMyBaHHS 1  BHOPOBAXKEHHS  JIOTICTUHYHHUX  MoJEel
aBTOTPAHCIIOPTHOT'O  OOCIYrOBYBaHHA TIPU  OpraHizaiii 30upaHHS 3€pPHOBHX
CUTbCBKOTOCTIONAPCHKUX ~ KYJIbTYp  Ha  MIANPUEMCTBAX  arporpOMHUCIOBOTO
BHPOOHUIITBA.

Pe3ybTaTu BUpPilIeHHS] OCHOBHUX 3aB/aHb

[Ipobnema iHTeHcuIKaLii mpani B 3HAYHINA Mipl 3aJI€KUTh Bl €()EKTUBHOCTI
TPAHCTIOPTHUX TEPEBE3€Hb, 00'€M SIKUX MOCTIHHO 3pocTae. He nuBisunchk Ha 11€, pi3HI
BaHTQX1 TOCTYNAlOTh JO MICIb CIHOXXHUBAHHS, TMEpPEepoOKH 1 30epiraHHs Ie
HEJIOCTaTHhO ONEPATHBHO 1 He 0e3 BTpaT. OCOOIMBO I BIIHOCHTHCS JIO THX BHJIIB
BaHTaXIB, K1 MEPEBO3SITh HABECHI, BOCEHU 1 3UMOIO, @ TAKOXK B MEPi0J] HAMIPY>KECHHS
rOCIOAAPChKUX IUKIIIB, KOJIU €()EKTUBHICTh TPAHCIOPTHUX POOIT PI3KO Majae vepes
MOTIPIIEHHS JOPOKHIX 1 KIIIMaTUYHUX YMOB.

Ponb 1 3HaueHHSI BAHTa)XHOTO aBTOMOOLIBLHOIO TPAHCIOPTY Ha MEPEBE3CHHAX
BaHTaxiB B AIIB Vkpainu 3 kokHUM pokoMm minBuiyeTbcs. Ha rpadikax (puc.l)
MoKa3aHa 3aJeKHICTh COOIBApTOCTI TEPEBE3CHHS BaHTaXIB BiJl iX PO3MIPHOCTI 1
TaTbHOCTI TepeBe3eHb. KpuBa 1 Xapakrepu3ye MICIIEBI TIEPEBE3CHHS HA CEpPEIHIX
BiacTansx 10 -12xm, kpuBa 2 - MDKMICHKI TMEPEBE3CHHSI Ha BIJICTaHI B CEPETHHOMY
180kMm.

Moxxna Oauutu, MmO e(OEKTUBHICTH BUKOPHUCTAHHS  aBTOMOOLTLHOTO
TPAHCIIOPTY B 3HAYHINA Mipi 3aJ€XKUTh B JATbHOCTI BaHTaXIB, 10 MEPEBO3ATHCS, 1
PO3MIpiB OJTHOPA30BOr0 MEPEBE3EHHS, 0cO0IMUBO B Mexax 10 18...20 T.

AHaJIor14Ha TEHEHIIIS € BUAUMOIO 1 IpH aHaui31 rpadikiB Ha puc.2 Ta 3.
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Pucynok 1 3anexxknictb c00iBapTOCTI NEpeBe3eHb BAHTAXKIB Bil
BAHTAKOMIAHOMHOCTI TPAHCIIOPTHHUX 3aC00iB 1 JaJILHOCTI NIepeBe3eHb.

4 04
5 35 : m 8 o ( 1>\ >
: 3 />/ >/ § 03
/ / N\ 8 o / |
2 yZd = 1\ § f/// —
2 15 ‘§. 0,15 - -~
1 § o 7
@ 95 g. 0,05
0 ]
2 6 10 14 2 [ 10 14
Bidcmans nepeseszens, km Bidcmarb nepeseseHs, km
PucyHnok 2 3asnekHicTb BUTPaAT Ha Pucynok 3 3asexxkHicTb BUTpaT
nepeBe3eHHs BiJ BiICTaHI IepeBe3eHb: po0040ro 4acy Bija BiacTaHi:

1 — npu BanTaxkomigiiomuocti 4...51; 1 — npu BanTakomiaiioMHocTi 4...5T;

2 - npu BaHTaxkomigiiomuocti 10...121; 2 - npu BanTaxmonigidomuocti 10...12T;
3 - npu BaHTaxkomigiomHuocTi 20...251. 3 - npu BaHTaxkomigiomHuocti 20...25T1.
ToMy CTBOpEHHS PO3BMHEHOI MEPEXKI YMOPSAKOBAHUX aBTOMOOUIBHUX OPIT,
COPUSIIOYMX 30UTBLIIEHHIO BAaHTAXKO0OOITY 1 3HMKEHHIO COOIBapTOCTI MEPEBE3E€Hb, €
HEBIJIKJIATHUM HapOJHOTOCIOIAPCHKUM 3aBAaHHSAM. [IpoTe CTBOpEHHS Takux JOpir
noTpedye MOPIBHSHO TPUBAIOTO 4acy, a MiBUIIECHHS €(PEKTUBHOCTI BUKOPHUCTAHHS
HAsSBHOT'O aBTOTPAHCIIOPTY - 3aBAAHHS ChOTOJHINIHLOTO MHA. OZHUM 3 OCHOBHHX
JOKEpell MiABUIIEHHS e()EKTHBHOCTI BHKOPHCTAHHS aBTOTPAHCIIOPTY € 30UIbIICHHS
BAHTAXKOMIAAOMHOCTI ~ aBTOMOOLTIB. I  MmMABHIIEHHS  BaHTAXKOMIIHOMHOCTI
aBTOMOOUIBHOTO TIAPKY 3 OCHOBHM HaBaHTAKEHHSM, 1110 HE TIEPEBUINYE OT, TOIIILHUMA
nepexiJi BiJ JBOBICHUX aBTOMOOUIIB BEJIMKOI BaHTAXOIIIMOMHOCTI Ha TPUBICHI 1
0araToBiCHI aBTOMOI3AM 3 MpUYENIaMHU 1 HamiBIOpUYenamMu. B 1mboMy BiTHOIIEHHI
HaWOIbIl  €()EKTUBHOK KOMIIOHYBAJIBHOK CXEMOIO € CIIeIbHUN Tsrad 3
HamiBnpuyenoM. BUKOpPUCTOBYIOUM L0 CXEMy, BIJHOLIEHHS Bard aBTOMOOLIS B
CHOPSAKEHOMY CTaHi 10 (aKTUYHOI BaHTAXOMIAMOMHOCTI, TOOTO KOEQIIIE€HT
CIIOPS/KEHOT Barv, MOJKHA TMIONIMIIATH TNPUONM3HO B 2 pa3d. Y CydacHHX
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3aKOPJIOHHUX 3pa3KiB BaHTAKHUX AaBTOMOOUIIB KOE(DIIIEHT CIHOPSIKEHOI Baru
ckmagae 0,55...0,65 3amicte 0,9...1,0 y TpuUBICHUX OAMHOYHUX aBTOMOOLUTIB.
BiTun3HsHI aBTOMOO111 MaIOTh TaKOX MOPIBHSAHO XOPOIITHUNA KOS(IIIEHT CIIOPSHKEHOT
Baru - 0,81 1 0,48.

ABTOMOOTI 3arajibHOTPaAHCIIOPTHOTO MIPU3HAYECHHS, 101(0) noope
3apEKOMEHJIyBall ceOe, BUKOHYIOYl BEIMYE3HI 00'eMH NEpeBE3€Hb B HAPOIHOMY
rOCIIOIAPCTBI, YacTO BUSBIAIOTHCS HENOCTATHRO €(DEKTUBHUMH y pasi, KOIH Ha
NEepIIMi TJIaH BHUCYBAIOTHCS BUMOTH TPOXIAHOCTI, PyXy MO IPYHTax 3 HHU3BKOIO
HECYUOIO 3/IaTHICTIO, CIIUIBHOI POOOTH 3 TUXOX1THUMH TEXHOJIOTYHUMU MalIMHAMMU.

Tomy mepen aBTOMOOUTBHOIO MPOMUCIIOBICTIO CTOITh 3aBJAHHS CTBOPEHHS 1
OCBO€HHS BUPOOHHUIITBA TPAHCIIOPTHO-TEXHOJIOTTYHUX ABTOIMOI3/IIB YHIBEPCATILHOIO
THUITYy, PO3PaxOBaHUX HA POOOTY B TEXHOJOTIYHHUX JIAHITIOTaX 1 3aTHUX €(PEKTUBHO
BUKOHYBATH TPAHCIIOPTHY pOOOTY HE TUIbKU HA JAOPOTrax 3 TBEPAUM MOKPUTTSIM, aJie 1
Ha TPYHTOBUX, & TAKOX B MOJbOBUX YMOBAX.

301IbIIIEHHST BUKOPUCTAaHHS aBTOMOOUTIB MajIoi 1 BEJIMKOI BAaHTAXKOITTHOMHOCTI,
aBTOMOI3/IB, CHELIANI30BaHUX 1 YHIBEpCAJbHUX AaBTOMOOUIB, TpHU JCSIKOMY
CKOPOYCHHI BUKOPHUCTAaHHS aBTOMOOLIIB CEpPENHBOI BAHTAXKOIIIMOMHOCTI, OULTBII
BIJIMIOBIJATUME CTPYKTYpl BaHTaXiB, IO TEPEBO3ITHCSA, 1 TUM CaMHUM CIPUSE
MIABUIICHHIO  MPOAYKTUBHOCTI  aBTOTPAHCIOPTY 1 3HWKEHHIO  CO01BapTOCTI
TPAHCIIOPTOBAHMUX BaHTaXiB, a00 MIJBUIICHHIO €(QEKTUBHOCTI BUKOPUCTAHHS
aBTOMOOLILHOTO TPAHCTIOPTY.

HaiiOinpury uacTky 13 yCiX BUTpaT CKJIQJalOTh EKCIUTyaTalliiiHl BHUTPATH.
3a3Bu4ail BOHU J0CATaOTh 75...80% BCIX BUTpPAT 3aJISKHO BiJI TUITY aBTOMOOLIIS.

TakuM 4YMHOM, MiABUINEHHS €()EKTUBHOCTI aBTOMOOUIIB 3B'A3aHE, TOJIOBHUM
YUHOM, 3 TMIOJINIIEHHSIM 1X eKCIUTyaTallilfHUX BJIACTUBOCTEH Ta 3HUKEHHSIM
eKCIUTyaTalliifHuX BUTpPAT.

JJi1 BaHT@)XKHUX aBTOMOOLTIB TOYHIIIIOO € OIIHKA X e()EeKTUBHOCTI MO KOPUCHIHN
MPOAYKTUBHOCTI:

=Sk 1)
ly
ne Q — 00'em mepeBe3eHOr0 BaHTAKY;
L, — OpOTSKHICTH HAMKOPOTIIIOTO MAPUIPYTY;
to — yac nepeBe3eHHs.
Bupaxaroun 06'em Q BaHTaxy, 1110 IEPEBO3UTHCS, YePe3 BAHTAXKOIJHOMHICTh
m,, KoedilieHT BaHTaXKOMIAHOMHOCTI K, 1 Koeil[ieHT BUKOPUCTaHHS MPOOIry [, a yac

ty 9epe3 CKIIaIoBl, OTPUMAEMO:

= kemeﬂvcpk/w
(1+v,ks) ’

ne K, — KoedillieHT MOKIMBOIO MOI0BKEHHS MapIIPYTY;
Ks — iHTerpayibHUA  KOE(IIIEHT, 110 BPaxXxOBYE BUKOHAHHSA POOIT TIO
00CTyroByBaHHIO MAIIMHU 1 TATPUMIII 11 B TOTOBHOCTI 10 BUKOPUCTAHHS.
OnxuM 3 BHU3HAYAJIBHUX YMHHHKIB MPOJYKTUBHOCTI € CEPEIHsl IIBUIKICTD
pyxy. Ilpu npoMy 3alie)XKHICTb NPOAYKTHUBHOCTI BIJl IIBUJAKOCTI HENIHIAHA. Y

(2)
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A1ana3oHl OO0 MaJUX 1 CEPeNHIX MBUAKOCTEN PyXy 30UIBIICHHS V., IPUBOIUTH JI0
3HAYHOTO MiABUIIICHHS POIYKTUBHOCTI, a B J[ialla30H1 BEIMKUX MIBUIKOCTEH BILIUB
IPUPOCTY V,, 1cTOTHO MeHInH. ko 30 < V., < 40km/rof, To 30UIbLHIEHHS CEPEAHBO]
IIBUJIKOCTI ~ pyXy MOPHUBOAWTH JO  Maibke  MPOMOPIIAHOrO  MiJABUIICHHS
MPOJYKTUBHOCTI, a MPU BUIIMX MIBUIKOCTSAX TEMII ITiJIBUICHHS MPOJAYKTHUBHOCTI B
NOPI1BHAHHI 13 301IBIIEHHSAM V,;, 3HIXKYETHCS B 2...2,5 pa3u.

Takum 9uHOM, 30UTBIICHHS] CEPEIHBOT MBUAKOCTI Hale(EKTUBHIIIE TaM, e
JIOPOHI YMOBH 1ICTOTHO OOMEXYIOTh peajli3allil0 IBHAKICHUX BJIACTUBOCTEH
apromoOIs. lle B mepmry d4epry BIAHOCHUTBCA JO IPYHTOBHUX JOPIr 13 3MIHHUM
MiKporpodiieM 1 TPYAHOMPOXITHUM MapHIPyTOM, Ha SIKMX 31ACHEHHS 3aXOJIB IO
MIJBUILICHHIO CEPEIHIX IMIBUIKOCTEH pyXy, 30KpeMa, BJIOCKOHAJICHHS CHCTEM
MiPECOPIOBAHHS 1 TOJIMIIEHHS! MOKA3HUKIB MPOXiAHOCTI, pOOUTHh BU3HAYAIBHHMA
BILJIMB HAa MPOIYKTUBHICTD 1 €PEKTUBHICTh aBTOMOO1IIS.

[IpoayKTUBHICTB, SIK 1I€ BUTIKA€ 3 BHUpaszy (2), B 3HAUYHINA Mipl 3aJICKUTh BiJl
MOKAa3HUKIB TOTOBHOCTI JIO BUKOPUCTAHHS, HAIIAHOCTI 1  eKCIUTyaTarliiHoi
TEXHOJIOTTYHOCTI aBTOMOOLTIB, IO BpaxoByeThCsl KoedirienTom Ks. Ha BimMmiHy Bif
CepenHbOl IMMBHIKOCTI BIUIMB IhOTO YWHHWKA BUSBIISIETHCS B 30HI TiJIBUIIICHUX
mBuAKocTed. st aBTOMOOLTIB, 10 PYXarOThCs HA IMIJBUIICHUX IIBUIKICHUX PEXUMaXx,
TMIOJITIIIICHHS. TTOKa3HUKIB TOTOBHOCTI, HAJIMHOCTI 1 €KCILTyaTallliHii TEXHOJIOTTYHOCTI,
TOOTO 3HIKCHHS KoedirienTa K, BIUTMBa€ Ha MPOAYKTUBHICTD OLIbIIE, HIK IT1IBUILICHHS
BaHTaxoImigioMHocti. Tak, mnpu mBuAKOCTI Omm3bko 40..50km/ron, dakTudHe
30UTBIIICHHST BAHTAKOIIHOMHOCTI B 2 a3yl Ja€ MiABUIIEHHS MTPOTYKTUBHOCTI BCHOTO Ha
40%, Tomi SIK TaKUi K€ MPUPICT MPOAYKTUBHOCTI MOXKE OYyTH JOCSATHYTE 3HIKEHHSIM
koedimienta K Ha 25...35%.

Koedimient K, y Bupasi (2) moB's3aHuii HE TiIIBKH 3 BHOOPOM MapIIpyTy
3aJIEKHO BIJ MPOTSKHOCTI aje 1 3 TUIIOM aBTOMOOLIS, HOro MPOXiIHICTIO HA JAHOMY
MapuipyTi, MBUAKICHUMHU SKOCTAMH 1 HajidHICTIO poboTtu. I[lpmpomno, mo 3a
OJTHAKOBHX JOPOXKHIX YMOB i CEPEIHBOI IIBUAKOCTI CKOPOUYEHHS JOBKHHHU MapIIPYTy
(30inbIIeHHS K,,) MPUBOAMTH IO MiIBUIICHHS POTYKTHBHOCTI.

Posrnsinyra orinka edekTuBHOCTI aBTOMOOLIS, OE3yMOBHO, HemoBHAa. BoHa
BIZIOOpaXka€ TUTbKU MOro TPaHCIOPTHI MOXKIIMBOCTI. TOMY MPH TEXHIKO - EKOHOMIYHUX
pO3paxyHKaX BUKOPHUCTOBYIOTh OIIIHKY [0 THUTOMINA TMPOIYKTHBHOCTI, TOOTO IO
BIJIHOIICHHIO TMPOJYKTUBHOCTI /0 CyMapHUX MPUBEACHUX BUTpaT. s crporieHHs
BU3HAUEHHA OCTAHHIX 1HOMI PaxyloTh JIMINE BUTPATH Ha MaiuBO ab0 3aCTOCOBYIOTH
MOKa3HUK, PIBHUM BITHOIIEHHIO MPOIyKTUBHOCTI J0 TIOPOXKHBOT BUTPATH TAJIMBA.

TakuM YMHOM, MOMKJIMBO BIAMITUTH, IO €(DEKTUBHICTh MEPEBE3ECHb 3aJIEKUTh
BiJl BaHTAXOIITAOMHOCTI 1 JAJIBHOCTI TEPEBE3CHb, MPUIOMY BaPTICTh IMEPEBE3CHb
PI3KO 3HMKYETHCS TIPU BAHTAXKOIIIHOMHOCTI TPAHCIIOPTY, MoynHatouu Bij 181. Tomy
OlHUM 3 OCHOBHMX JDKEpeNl MiJBUIIEHHS €(EeKTUBHOCTI  BUKOPUCTAHHS
aBTOTPAHCIIOPTY € 30UIBIIICHHS BAHTAXOITITHOMHOCTI aBTOMOO1IIS.

ABTOMOOUII  3arajJiIbHOTPAHCIIOPTHOTO MPHU3HAYEHHST YacTO BUSBISIOTHCS
HEJI0OCTaTHbO €(PEKTUBHUMH y pa3i, KOJIM Ha MEPIINi TUIaH BHCYBAIOTHCS BUMOTHU
NPOXIAHOCTI, PYXy IO TIPYHTaX 3 HEIOCTAaTHHOI HECY4YOI 3/IaTHICTIO, CIUIbHOI
poOOTH 3 TUXOXITHUMH TEXHOJIOTTYHUMU MalTUHAMH.
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JlominpHUM mepexii BiJ JTBOBICHUX aBTOMOOLIIB BEJTMKOI BAaHTaXKOIMIIMHOMHOCTI
Ha TPUBICHI Ta 6araToBICHI aBTOMOI3[a 3 MpUYENaMu 1 HamiBIpuyenamu. B 1mipomy
BIJIHOIIIEHH1 HAHOLIBII €(EeKTUBHOIO KOMIIOHYBAJIbHOIK CXEMOIO € CIACIbHUMN TATad 3
HaIIBIPUYEIIOM.

Haiibinpiry 9acTky 13 yciX TpaHCHOPTHUX BUTpAT CKJIQJIAlOTh EKCILTyaTalliidHi
BUTpaTU. 3a3BU4yail BOHM JocsAratoTh 75...80% BCIX BUTpAT 3aJ€KHO BIJ THILY
aBTOMOOLIS.
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YK 621.891
CHHTE3 TA OITUMIBALIS CKJIALY KOMIO3UIIMHOI JOBABKH
J10O MOTOPHOI OJIMBH JJ151 HOKPAIIIEHHAM ®I3UKO-XIMIYHUX
XAPAKTEPUCTHUK MOTOPHOI OJIUBA
Ayuain B.B., 1.1.H., nmpo¢., JIucenxo C.B., k.T.H., 10o1., InTBuHuyk A.O., AT-
21M, Yanauriun C.I'., TT-22Mb
LleHTpalbHOYKpaiHCHKUI HAI[lOHAIbHUIA TEXHIYHUN YHIBEPCUTET
JIsmyk O.JL., a.1.H., npo¢., MartsiiB C.I., cr.rp. MAm-51
TepHONIBCHKUI HAIIIOHATLHUN TEXHIYHUM YHIBepcuTeT iMeHi [Bana [ymtos

Abstract

Increasing the durability of power units of trucks while improving the
indicators and properties of motor oil by adding a composite additive based on a
geomodifier is considered. The method of choosing the composition of the composite
additive to motor oil and its synthesis and the method of optimizing the components
of the composite additive based on the geomodifier KGMT-1 in the working motor
oil of the power unit of the truck using the desirability function are proposed. The
mathematical planning of the experiment obtained the rational and optimal
composition of the composite additive based on the KGMT-1 geomodifier.
Keywords: additive, additive, motor oil, tribological indicators

Beryn

HaniiHicTh, €KOJOTTYHICTh ABUTYHIB aBTOMOOLIIB, Y 3B'SI3KY 3 IMIJIBUIICHHSIM 3
KOKHUM POKOM HaBaHTAXCHHSIMH, MTOYAJM BU3HAYATH B OCHOBHOMY HE ITOKa3HUKAMH
MIIHOCTI, @ TPUOOJIOTTYUHUMH TMOKa3HUKAMH BY3JIB 1 JETaJIel PYXOMUX CIPSIKEHb.
Yum Ouibllie 3pOCTaTUMYTh HaBAaHTAXEHHS, TUM OUIBILY poJiib OyaAyTh 3/A1MCHIOBATU
TpUOOJTOTIYHI TOKa3HWKW. Y 3B'SI3Ky 3 1M TPHUOOJOTIYHI SBHINA TOBUHHI
BpPaxOBYBaTHCS IIiJl 4yaCc MPOEKTYBaHHSA Ta €KCIUIyaTallii aBTOMOOUIBHUX JBUTYHIB.
Brpatu komTiB Bil TepPTS Ta 3HOCY J0CATaioTh 4...5 % HallOHAIBHOTO JOXOAY, a
MOJIOJIAHHS OTIOPY TepTA BUKIWKAE BTpary y Bcbhomy cBiTi 20..25 % eHeprii.
Po3poOka HOBHX e(EKTHBHUX MACTWJIBHUX MaTepialiB € OJHUM 13 TUISIXIB
MiABUILEHHS TOBTOBIYHOCTI BY3JIB TEPTS Ta 3HWKEHHS EHEPrOEMHOCTI CY4acHOI
TexHikd. [IpUHIIMIIOBO HOBI MAaCTWIbHI MaTepiaid CTBOPIOIOTHCS MPOTATOM
JECATUIITD.

[TomimmieHHss TpUOOTEXHIYHUX TOKA3HUKIB BXKE HAagBHUX MACTUIBHUX
MarepiajliB IUIIXOM BBEJICHHS B HHUX JI00aBOK € HaAWOUIbII MEPCIEKTUBHUM
CrIocoOOM BHpIIIEHHS AaHOi poOiaemMu. B manmii yac po3po0aeHO BEIUKY KUTBKICTh
MIPUCAIOK 1 J0OABOK JI0 OJIUB, 110 HAJAIOTh HA BIIACTUBOCTI OCTAHHIM P13HOMaHITHUM
BIUIUB. bumblIicTh TpUCagoK Ta J100aBOK OaratodyHKIIOHATIBHI. BigcoTkoBe
CIIBBIIHOIIIEHHSI 3aCTOCYBAaHHsI MPHUCAJOK Ta J00aBOK 3pocTae. Bce me Bumarae
HOBUX IIJIXO/AIB, HOBUX PO3pO0OK MPHUCAJOK Ta J00aBOK IS 3MalllyBaJIbHUX
MaTepiajiB ABUTYHIB aBTOMOOLIIB.

AHaJi3 nonepeaHix A0C/IiIKeHb

OnHuM 3 TOJOBHUX 3aBJaHb MOKPALICHHS EKCIUTyaTallifHUX BJIACTHBOCTEH 1

MMOKA3HUKIB OJIUB € ITiJIBUIIIEHHS JOBTOBIYHOCTI CHJIOBHX arperariB aBTOMOOLTIB.
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Haitbinpimr  epekTuBHUM criocoOOM peanizailii IbOro € JO0JAaBaHHS [0 HHUX
CHeliaJIbHUX TpHcagoK 1 go6aBok. IIpore, mameko He 3aBXIW IOETHAHHSA iX 3
pi3HUMHU (DYHKIIIOHAJTLHUMH BJIACTUBOCTSIMHU 3a0€3I€Uy€e XOpOITy SIKICTh MOTOPHHUX
OJIMB, BIJIOMI BHNAJKH, KOJHM OJHI TPHUCAIKU MOTIPIIYIOTH IO I1HIIMX, a
B3a€EMHOIIOCHJTIOIOUA JTisl IPUCAIOK CIIOCTEPIraeThbes 3HAUHO pifmie. He3paxkaroun Ha
1€, OTPUMaHHS BUCOKOSKICHUX TOBAPHUX OJIMB MOXE€ OyTH TUIBKHU 32 JOMOMOTOIO
ONTHMAJIGHO MiAIOpaHOi KOMMO3UIl MPUCATOK, KA JO3BOJUTH 30UIBIIATA TEPMIH
CIy)KOM MaCTWJILHOTO Matepialy 1 4Yac Oe3aBapiifHOi eKCIuTyartallii CHpsiKeHb
netayieid abo caMoro CUJIOBOr0 arperaTy aBTOMOOLIS.

Jlo onuB 10/1al0Th AHTUOKUCITIOKYI TMPHUCAJKH, IO MiJBHUINYIOTH CTIHKICTH
OJIUB TMpU OKMCIECHHI KHUCHEM IMOBITPS; MPOTHU3HOC 1 MPOTU3AAUPH, MOKPALIYIOTh
aHTU(PUKIIINHI BIACTUBOCTI; B'I3KICHI 1 IUCIEPCHI MPHUCATKU, IO TOKPANTYIOTh
BS3KICTHO-TEMIIEpaTypHI 1 HHU3BKOTEMIIEPATypHI  BJIACTUBOCTI;  3arodirarodi
CHIHIOBAaHHIO OJIMBM, MHIOYO-TUCIEPTYIOUl TPHUCAAKH, 10 TEPEmKoIKaIOTh
BIJIKJIAJICHHIO TMPOAYKTIB OKUCJICHHS HA JETAJSX JBUTYHIB BHYTPIIIHBOTO 3TOPAHHS.
HaiiGinb1 npuiiHaTHI 6aratoyHKI[IOHAIbHI MPUCATKH, IO MOKPAITYIOTh OTHOYACHO
pi3H1 eKCIUTyaTaIliiH1 BJIaCTUBOCTI MOTOPHOI OJIMBH.

[lutanHs TpPO TEpMiH CIY>KOM MOTOPHUX OJIUB aKTyallbHE 1 BHUKIIMKAE
Cymnepeuku cepea AociiaHuKkiB. Hackoro/iHi HemMae €IMHOI JYMKH MPO ONTHUMAabHI
TEPMIHU CIIy’KOM MOTOPHHUX OJIMB, OCKUIBKM iX CTaH OI[IHIOIOTh 3a OJHUM a0o
JIEKUIbKOMa JIIarHOCTUYHUMH TMOKa3HUKaMU. [1oTpiOHO BIAMITUTH, IO 3MiHA PIBHIB
IIUX MTOKAa3HUKIB M0 PI3HOMY BIUTMBAIOTH HA MIPY CTapiHHS MOTOPHOI OJIUBH 1, OTXKE,
Ha MIBUJIKICTh 3HOIIIYBAHHS JieTajel CUJIOBUX arperaTiB aBTOMOOLTIB.

BinbuiicTh 1OCHIAHUKIB BBAXKAIOTh, 110 MOTPIOHO BCTAHOBUTH JIIMCHUN TEpMiH
3aMIiHM OJIUBU 1O (PAaKTUUHOMY CTaHy, 0a3yrOUMCh Ha KOMIUIEKCHINM OINIHIN PI3HUX
(13UKO-XIMIUHMX TOKa3HUKIB MPAIIOIOY0i OJIMBU CHJIOBHX arperatiB. 3 TOYKHU 30pPY
EeKOHOMIKH 1 HaIIMHOCTI POOOTH CHJIOBHX arperariB aBTOMOOLIIB HEOOX1ITHO
ONTHUMI3yBaTH TEPMIH iX ciayk0u. YacTa 3MiHa MOTOPHHUX OJIUB HE BUTIJHA HE JIUIIE
€KOHOMIYHO, ajieé 1 TEXHIYHO, OCKUJIbKM OJIMBa HaOyBa€ ONTUMYM EKCILTyaTallliiHUX
BJIACTUBOCTEH, 30KpeMa MPOTU3HOCHUX, TUIBKH TICIIS TIEBHOTO HAIIPAIFOBAHHS.

Po3pob6nsitoun  MeTonM  MIJABUILNECHHS JOBIOBIYHOCTI CHUJIOBUX —arperarisB
aBTOMOOLJIIB, CITiJ] BpaXOBYBAaTH HACTYITHI BIUTMBOBI YNHHHKU: TTONIaJaHHI aOpa3uBy B
3MaIlyBaJibHy CHCTEMY; ITIIBUIIIEHHI BMICTY CIpKM B MaJIMBl; HAKOIMMYECHHI B OJMBI
BOIU a00 1HIIOI OXOJIOMKYIOUOi PiIMHU; MIABHUILEHHI XIMIYHOI aKTHBHOCTI OJIUBU;
30UIBIIICHH] BUTPATH OJIMBU Ha 4aJ| YHACIIOK TijaBuieHoro 3uocy LI 1 T.1.

[Ipu 1mbOMYy OCOOJMBE 3HAYCHHS Ma€ 3HOC, IO BUHUKAE Y MOMEHT ITyCKY
neuryHa. Takuii 3HOC OibIlle, HIXK 3HOC MPHU POOOTI JBUTYHA HA CTAIIOMY PEKUMI.
Bin 3amexuTh BiJ B'S3KOCTI OJMBU — 3MalllyBaJlbHI MaTepiajid 3 Majol B'SI3KICTIO
3a0e3meuyroTh OUIbII HU3bKMH 3HOC YHACHIIOK Kpaumloro MiJTIKaHHS OJUBU
crpsbkeHb getaneid. st poboTH B CTaJioMy peXHMI IepeBara BiIJIA€ThCS OUIBII
B's3kuM onuBaM. 11{00 3MEHIIUTH TEpTS i 3HOUTYBAHHS CIIPSIKEHB JeTallel CUIIOBHUX
arperatiB  aBTOMOOUTIB BHKOPUCTOBYIOTHCSI OJIMBH 3 XOPOIIMMHU B’S3KICHO-
TEeMIIEpaTypHUMHU BIACTUBOCTSMHU, IO 3a0€3MEUyI0Th HOpMalbHUM MYCK 1 HaJliHY
pOOOTY CHIIOBOTO arperary B MOAAbITHN TIEPiO/.

JIns  miaBUWINEHHS HAIIMHOCTI POOOTH CHJIOBOTO arperaty aBTOMOOLIS
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BUKOPHCTOBYIOTHCS TAKOXK 1 1HIII CIIOCOOH, IO MPHUBOAATH 0 3HWKCHHS 3HOCY. Jlis
bOTO 361J'H>I]_IyIOTI) edeKTUBHICT, POOOTH 3aCOOIB OYHUIICHHS, IO BHIAJISIOTH 3
OJTUBU MEXaHIYHI JOMIIIKKA, BOAY 1 IHIII TPOAYKTH, MPUCYTHICTH SIKUX MOXKE
HETaTUBHUM YMHOM BioOpa3uTHCS HA HAAIMHOCTI poOOTH ABUTYHA B TPOIEC HOTO
excruTyararii. Hampukian, HasiBHICTh B OJMBI BOJM 3HIDKYE ii 3/IaTHICTh MPOTUIISATH
3HOLIYBAHHIO CIIPSIKEHb JICTaJICH.

Benuka yBara mpuaiiseThest TAKOXK CIIPAIlbOBYBAHHIO MPUCATIOK 1 J0OABOK MpH
poOOTI MOTOpPHUX OJIMB B CHJIOBHX arperarax aBTOMOOUIIB. BcraHoBieHO, 10 B
nepil roJuHA PoOOTH CHJIOBHUX arperariB HallHTEHCUBHIIE 3MEHIIYETHCS BMICT
MMIOYHX NPUCA/IOK, & B TIOTANBIIOMY MOCTYMOBO 3MEHUIYETHCA CIaj| MPHCATOK 10
MUIOUHUX TIPUCATIOK B OJUBU BHKJIUKAHE PIZHUMH HpI/I‘lI/IHaMI/I. Cepen HEX
oesrocepeHss aicopOlisl MPUCAJAKU Ha €JIEeMEHTax OJUBHUX (UIBTPIB, IO
GUIBTPYIOTh, @ TAKOXK BHUIAJSIOTH €IEMEHTAMU OJUBHUX (UIBTPIB HEPO3YMHHI B
OJIUB1 TIPOJYKTIB 3a0pyaHEHHS, IO (QUIBTPYIOTH, pa3oM 3 aJcOopOOBAHOIO HA HHX
MPUCATKOI0; 3PEIITOI0, PO3Maja TMPHUCAAKH 3 YTBOPEHHSM HEPO3YMHHHUX B OJUBI
MPOAYKTIB 3a0pyIHEHHS.

3acTocyBaHHS MOTOPHHUX OJMB HEOOXIAHOTO PIBHSA SIKOCTI 3aJIGKUTh BIJ iX
TEXHIYHOI HEOOXIJTHOCTI T4 €KOHOMIYHOI AOLLIBHOCTI 1 PO3IJISIA€THCA B CYKYITHOCTI
13 mpoOyeMor0 30epeKeHHsI 3MallyBaHUX CIPSIKEHb JETalie CHUJIOBOTO arperary.
3HadeHHs (PI3UKO-XIMIYHUX TMOKA3HUKIB pOOOUYOI OJMBU SIBJIE COOOI0 KOMIUIEKCHY
1H(pOpMAaIIiIo TI0 3HOC CIPSDKEHB JIeTalleld CHIIOBUX arperatriB abo AedeKTH OKpeMux
Horo pgeraneld, a TakoX B1OOpa)kae XapakTep MPOTIKaHHS PoOOYOro IMpolecy B
CUCTEMI 3MaILECHHS.

JIns migBHINEHHS SKICHUX ITOKa3HHWKIB MOTOPHHMX OJHMB JI0 HUX J0JIAal0Th
KOMITO3ULIIMHI MPUCAZKHU, 110 MiIBUILYIOTh CTIMKICTh OJHUB NMPU OKUCHEHHI KUCHEM
MOBITPS; TPOTHU3HOCHI 1 TMPOTHBO3QAMPHI, M0 3a0€3MeuyloTh aHTH(PPUKITIHHI
BJIACTUBOCTI; B'S3KICHI 1 JIENIPECOpPHI MPUCATKH, 110 MOKPAUIYIOTh B'S3KICHO-
TeMIIepaTypHl 1 HHM3bKOTEMIIEpAaTypHI BJIACTUBOCTI; MPOTHUIIHHI, 3amo0irarodi
CHIHIOBAaHHIO OJIMBU;, MHUIOUI-JUCIIEPTYPIOIOUl TPHUCAIKH, M0 TEPElIKOIKAIOTh
BIJIKJIaZICHHIO MPOAYKTIB OKUCHEHHS Ha JETaIsX CHJIOBUX arperaris.

3a aHagi30M JaHUX BCTAHOBJIICHO, IO ICHYE JBa CIIOCOOHW ITiIBUIIICHHS
eKCIUTyaTaliiiHoT HaJIMHOCTI CHJIOBHUX arperaTiB aBTOMOOUTIIB, MpaIforovux 0e3
po30OupanHs B mporeci ekcruryaramii. Lle Taki Sk BIUIMB NpucajkaMH Ha poOOTy
MOTOPHUX OJIMB Y CHPSDKEHHSAX JeTalei Ta 3MEHIICHHsS 3HOCY MPHU HecTalllOHApHUX
pexxuMax poOOTH "MyCK-3yNmUHKA" METOJIOM IMOojadl OJMBU IEpe]] MOYaTKOM MYCKY
CWJIOBOTO arperatry. Y TMpoIleci eKCIuryaTalrii aBTOMOOLTiB MOTOpHA OJMBa B iX
CWJIOBHX arperaTtax 3a3Ha€ MOCTIMHMUX 3MiH, XapaKTep 1 BEIMYMHA SKUX 3aJEKUTh B[
YMOB €KCIUTyartallii aBTOMOOLIIB 1 BJACTUBOCTEH CaMUX OJIUB.

V OuIbIIOCTI BHUMOANKIB, Il 3MIHM TakKi, 1[0 HE BHUKIIOYAIOTh MOJKJIHBOCTI
MOBTOPHOTO BUKOPUCTAHHS OJMB TICJIS HAJICKHOTO OYHWIIEHHS 1 BHWIAJICHHS
MPOJYKTIB cTapiHHA. Bubip cnoco0y BIIHOBICHHS MOTOPHHUX OJIMB IIUTKOM
BU3HAYAETHCA IBOMA (paKTOpPAMU: XapaKTEPOM BUMOT, IO MPE/ ABISIOTHCA 10 SIKOCTI
CBIXKOI OJIUBH JAAHOTO MPHU3HAYEHHS; MPUPOJIOI0 1 KUIBKICTIO 3a0pyJHEHD 1 IPOJAYKTIB
CTapiHHSA, [0 MICTATHCS B OJMBI. YUM BUIIE BUMOTH J0 SKOCTI CBIKOI OJIMBU 1 YUM
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Jani 3aillloB MNpolec CTapiHHS, TUM OUIbLIl 3aTpaTd eHeprii moTpiOHi s i
BiTHOBJIEHHSI. BuOip onTuManbHOr0 crioco0y BITHOBICHHS MOXJIWUBUN TITBKH TIPU
HAssBHOCT1 JIOCTOBIPHMX JaHUX TPO (PI3UKO-XIMIYHUX BJIIACTUBOCTSAX CBDKHUX OJIUB 1
BHUMOT, SIK1 TPEA'SIBISIOTHCS 10 MEXaHI3MIB, 1110 3a0€3MeUyI0Th MIATPUMKY iX SIKOCTI B
yMOBaxX poOOTH OJIMBU 1 XapaKTep MPOAYKTIB CTApiHHS 1 3a0pyAHEHbB, IO MOTPATTUIH
330BHI.

Meta Ta 3aBAaHHSA

CuHTe3 Ta OnTHUMI3allisl KOMITO3UIIIHHOI J100aBKHM 10 MOTOPHOI OJMBH Ha
ocHOBl reomoaudikaropy KI'MT-1 nns miiBUILlEHHS BIAaCTUBOCTEH Ta (i3UKO-
XIMIYHUX XapaKTEPUCTHK

Pe3yjibTaTu BUpillleHHS OCHOBHUX 3aB/aHb

OTpumaHi 3aKOHOMIPHOCTI TPOIECIB HAIXO/KEHHS YAaCTUHOK 3HOCY 1
CHpAIIOBaHHS YaCTUHOK IMPHUCAJAKA B TOBHIM Mipl He 3a0e3MeYyi0Th KOHTPOJIIO
AMHAMIKY 1X KUTbKOCTI. P13UKO-XIMI4HI peakiii Ta (i3uuH1 MPOIECcH, 1110 MPOTIKAIOTh
B MOTOpHIA OJHBI, HOCSATh HMOBIpHICHMI Xapaktep. LI 3MiHM MOXyTh OyTH
OOyMOBJIEHI SIK OIHHUM PeCypCOBU3HAYATLHIM dakTopoM abo iIarHOCTHYHUM
mapaMeTpoM, TaK 1 IX CYKYNHICTIO. 3HAUY€HHS BUIAJAKOBOI BEIMYMHHU IEBHOTO
JIarHOCTUYHOTO TapaMeTpy CTaHy OJIMBU ONHCYIOThCS (PYHKIIEI MIUIBHOCTI
€KCTIOHEHI[IaJILHOI'0 PO3MOLITY, pU I7>0:

f (H) = ﬂ’n eXp(_ﬂnH) ) (1)
1e A, — MmapamMeTp iHTEHCUBHOCTI CTPAaIIOBaHHS MOTOPHOI OJIUBU 32 BEKTOPOM
J1arHOCTUYHUX MapamMeTpiB /] ix cTany.

OcCHOBHUY BYTJIEBOJHEBUI CKJIAJ] B MTPOLIEC] CTAPIHHS OJIMB HE 3a3HAE 1CTOTHUX
3MiH, a TOMy MaJlo BIUIMBAa€ Ha iX pecypc. CTaH mpane3gaTHOCTI MOTOPHHMX OJIUB
3HAYHOIO MIPOI0 XapaKTepU3yKTh MEXaHIYHI JOMIIIKH, BHACIIOK CIpaIlfOBaHHS
pOOOYMX MOBEPXOHD CHPSKCHUX JIETalIeH CUIIOBUX arperatiB aBTOMOO1TIB, B'SI3KICTb,
Jy>)KHE Ta KHUCIOTHE YHCJIO OJUB, $IKI 3HAXOMATHCS B XOPOUIN KOPEIALiiHOi
3QJIEKHOCTI 13 3MIHAMH aHTUOKHUCHUX, MPOTU3HOCHUX 1 aHTUKOPO31MHUX MOKA3HUKIB
Ta 1X BJACTUBOCTEN.

3MiHy BJIaCTUBOCTEH MOTOPHUX OJIMB MOXXHAa 3 JOCTaTHHOI TOYHICTIO
IOPOTHO3YBAaTH 3a PE3yJbTYIOUMM KpPHUTEpIEM Yy BHUIJSAI KoedillieHTa 3amacy
npane3aatHocTi k., 110 MpeACcTaBisie COO000 JOOYTOK CepeAHiX 3HA4eHb 3MIHU

3an?d

PI3HUX KOHTPOJIbOBAHUX JIarHOCTUYHUX TOKA3HHUKIB $SKOCTI MOTOPHOI OJIMBHU 1

BpaxoBy€e 3MIHM YMOB ekciuryatarii. Koedimient k,,, y HaWMpOCTIIOMY BUMAAKY
NPEICTaBICHUN y BUIJISIL:

Koon =1-K, K, - (2)

BukopucToByrouM OTpHMMaHi BUpPAa3W 3MIHU BEIUYMHHU B'S3KOCTI JUHAMIKU

3MIHA KOHIIGHTpalii MeXaHIYHUX JOMIIIOK, SIK MPOAYKTIB 3HOUIyBaHHS,

CIIpadfOBaAHHA IMPHUCAAO0OK Ta BUSHAYHNMO BCIIMUNMHY HAIIpAlIlrOBAHHA 10 3aMIHH OJIUBU:
(n—m, )Vp (3)

2,51, (\/.unpo +Vnp0)

— INIAaHOBC HAIIpAOXOBAHHA CHJIOBOI'O arperary ao 3MIHUA OJINBH, MOTO-

T = T}’l}l (1_ k3an) In

e T

nin

roa.
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®opmyna (3) 3abe3neyye MOHITOPUHI SIKOCTI MOTOPHOI OJIUBH 1 J03BOJISIE
KOpUT'YBaTH HOPMATHBHE HAIpPAI[IOBaHHS TU3€JIsl aBTOMOOUIA 10 4eproBoi 3MiHHU
OJIMBH 3 ypaxXyBaHHSM PI3HMX YMOB iX €KCIUIyaTallli, 3MiHU B'I3KOCTI, HAKOIMYEHHS
IOPOAYKTIB 3HOCY Ta CIpaIfoBaHHS NpHUCAAKH. BOHA TakoX 03BOJISIE YHCETHHO
KOHTPOJIIOBATH IHTEHCHUBHICTh 3MIHM TIOKa3HUKIB SKOCTI MOTOPHOI OJIMBU:
KIHEMAaTHU4HY B'SI3KICTh, CHPALlbOBYBAHHS NPHUCAJOK 1 HAKOMUYEHHS MEXaHIYHUX
JIOMIIIIOK.
[HTEHCUBHICTh CHpALIOBAHHS MPHUCATOK MOXe OyTH BHU3HAUEHA HENPSMUM
[UISIXOM 33 BETUYMHOIO 3MiHH JTY)KHOTO YUCIIa, a00 KUCIOTHOTO YHUCIIA:
V,,=V.,,(1,/M,),ab60V, =V, (11.,/1,), 4)

np0 np0
I, — cpaKTHqu 3HayeHHs JayxHoro yucna, mr KOH/r; 17, 11, —

K0

ne 11

P
3HAa4YeHHs JTY>)KHOTO YKCIIa B Hempaiorodiil onusi, mr KOH/T.
11, =11,,090(-b,1); 11, =11,e0(-0,1). ()
[HTEeHCHBHICTP HAKONMWYEHHS MEXaHIYHUX JOMIIIOK TaK CaMO MOXe OyTH
BU3HAUYEHA HEMPSMUM LUISIXOM 32 BEIMYMHOIO ONTHUYHOI HIUIBHOCTI:
Vi =Voo(C,l Crp), (6)

ne C,, — (QakThuyHe 3HAYECHHsS KOHIIGHTpaIlli MPOAYKTIB 3HouryBaHHs, %; C,, —

310

KOHIICHTpAIIisl TPOAYKTIB 3HOIIYBaHHS Yy HEIpaItooyii onuBi, %.
3MiHM KOHIIGHTpaIlii MPHUCAJOK 1 MEXaHIYHUX JIOMIIIOK 3JiHCHIOIOTH
OesrocepeqHid BIUIMB Ha TMIOKA3HUK OINTHUYHOI IIUIBHOCTI MOTOPHOI OJIMBH.
BianpaipoBaHi npucaakyd 1 MEXaHiuHI JIOMIIIKKA BUMAAAalOTh B OCaj, 10 30LIbIIYE
IMOKA3HUK ONTHUYHOI IIIIBHOCTI:
11,,,, =V, +V,, =V, (C,/C,0), (7)

ne 11, ~— MOKa3aHHs MPWIaay 3a BUBHAYCHHSIM ONTHUYHOI IIIJIbHOCTI OJIUBH.

onmuy

3 ypaxyBaHHsAM BupasiB (5) 1 (6) HampamroBaHHS U3ENs aBTOMOOUIS [0
YeproBoi 3MIHU MOTOPHOT OJIMBU BU3HAYAETHCA 32 (HOPMYJIIOHO:

-1, )V
T :Tn'l_Tnvkmen (77 770) : 4
T e 2 B I, 10

onmuy

(8)

[Tpane3maTHICTh MOTOPHOI OJIMBY BU3HAYAETHCS CTAOUIBHICTIO JTUCIIEPCHOTO ii
CTaHy, IO BlI[O6pa>Ka€TBC$I (1)OpMyJ'IOIO (4), sika N1O3BOJISIE BU3HAYATH (baKTI/I‘lHl
TepMiHu T 3aMiHU MOTOPHOI OJWBHU 1 MPEACTABUTH OTPUMAaHI 3HAYCHHS Yy BUTJISII
Ta0NMUIb JUIsl TPAKTAYHOTO BHUKOPUCTAHHS 3 YypaxyBaHHSM 3MIH TIOKa3HHKIB
KUIBKOCTI JIOMIIIOK, JIY)KHOTO (KHCJIOTHOIO) YMCJIa 1 JUHAMIYHOI (KIHEMAaTH4YHOT)
B'SI3KOCTI OJIBH.

[HTEeHCUBHICTh HAKOMTMYEHHSI MEXaHIYHUX JIOMIIIOK Y BUIJISAI YACTHHOK 3HOCY
3aNIeKUTh BiJ €PEKTHUBHOCTI 1 TPUBAJIOCTI pOOOTH CHUCTEMU OYMIIECHHS MOTOPHOI
onuBU. BaXJIMBUM 3 €JIEMEHTIB OYMIIECHHS MOTOPHOI OJMBU B CHCTEMI 3Mall[eHHS
JBUTYHA € OJIMBHUM QUIbTP, uyepe3 sikuil nonaerbes §...20% onusu. Pobora cucremu
3MallleHHS JBUTYHA 3JIMCHIOETHCS TAaKUM YMHOM: OJIMBA BiJI HacOCa HAJXOJIUTH Y
BHYTPIIIHIO TMOPOXKHUHY GUIBTpa 4Yepe3 NPOTUAPEHAKHUHA KiamaH, IMPOXOJIUTh
GUTBTPOETEMEHT 1 TPSMYE B CHCTEMY 3MAllleHHS dYepe3 IEHTPATbHUN IITYIIEP.
3acmiueHHs GUIbTpa NPHU3BOJIUTH A0 3pocTaHHsA mepernany TuckiB go 0,05...0,06
Mlla, mpu SKHX CHpabOBY€E IEPENyCKHUU KIAlaH, IMPOIYCKAl0YH OJUBY IIOB3
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(GUIBTPYIOUOTO €JIEMEHTA, 1110 € ICTOTHUM HEI0JIIKOM.

[Tpu TpuBamiii poOOTI Ha MOBEpPXHI (QITBTPOETIEMEHTAa HAKOMMMYYETHCS BEJIUKA
KUIBKICTh YaCTUHOK po3Mipom moHan 25...40 MkM. Y npoiieci poOoTH mepemnaji TUCKY
Ha e€JeMEeHTI 3poctae, 1 mpu HampaioBanHi jBuryHa 400..500 moto-ron
BIJIOYBAETHCS TIEPIIIEC BIAKPUTTS MEPEMyCKHOro kiamana. [Ipu 1ipoMy BeNHKI 4acTKU
3MHMBAIOTHCSI 3 TOBEPXHI €JIEMEHTa TOTOKOM OJIMBH 4Yepe3 BIAKPUTHH KJIalmaH B
MaricTpalb, 0 BUKJINKAE IPUCKOPESHUN 3HOC 1 MTOIIKOKEHHS JeTaNeH IBUTYHA.

Ha BucokodopcoBanux nu3ensx, BCTAHOBIIOIOTh MPUCTPOIL JUIsI OXOJIOIKECHHS
oluBH, a B dAKocTi (uibTpa — ueHtpudyry. lLlentpudyra 3adesneuye xopoiie
OYUIIIEHHS OJNIMB BiA YacTUHOK Ounbmie 0,5...1,0 MKM mpu Mamomy TiApaBIidyHOMY
OIIOpi, TOMY iX 3aCTOCOBYIOTH NPHU TOCTIJOBHOMY 1 MapalebHOMY BKJIIOYCHHX B
onuBHIN cuctemi. [Ipyu BIAIICHTPOBOMY OYHIIIEHHIO BiIOKPEMIIOIOTHCS HANOUTBIIT
IIUIbHI JOMIIIKH, 110 BOJIOMAIIOTh a0pa3MBHUMU BIIACTUBOCTSMU, TOMY 3HOILIYBAHHS
po0OUYNX TOBEPXOHD JIETAJICH MPU TAKOMY OUYHUILIEHI CKOPOUYEThCA B 3...4 pa3u.

Kimacnyna cxema OJMBHOI CHCTEMH BOJIOAIE ICTOTHUM HEIOIIKOM —
MepioMYHO B JBUTYH HAIXOAWUTh HEOUYHWIIIEHA MOTOPHOI OJNMBa 1 TaKoi
KOPOTKOYACHOT POOOTH IIKOM JOCTAaTHBO, MO0 3MIHUTH PEXUM TEPTs, KOIH B
IUCTIIEPCHOI cucTeMi "poboya MOBEpXHS JETali-MOTOpHA OJuBa-cepenoBuile” Oyiae
peasli3oBaHUi THUI CUCTEMH, a KpUBAa 1HTEHCUBHOCTI CIIPAllIOBaHHS, 3a BECh IEPIOJ
eKCILTyaTallii IBUT'yHa MaTUME CTYIIHUYACTUN XapaKTep.

VYcyBaeTbesi 1€l HENOMIK JOTMOBHEHHSIM CHCTEMHU 3MAICHHS J1aTYUKOM
KOHTPOJIO 3a0pyIHEHOCTI MOTOpHOI onuBH. I[loka3sum [aTymka B3YUTYIOTHCA
MepIoINYHO, Yepe3 MEeBHUMN MPOMDKOK 4acy, 1 BUKOPUCTOBYIOTHCS ISl PO3POOIIEHOTO
IrOPUTMY BU3HAYEHHS 1HTEHCHBHOCTI HAKOMWYEHHS MEXaHIYHMX JOMIIIOK ITiJ Yac
3HOIIYBaHHS TOBEPXOHb CHPSDKEHb JeTalell 3 ypaxyBaHHSIM KOHKPETHHUX YMOB
eKCIUTyaTallli CWJIOBOI'O arperary aBTOMOOUIS. Y cHCTeMy 3MallleHHS J10JaTKOBO
BCTAHOBJIIOETHCA MIHIDUIBTP, pO3TANIOBAaHWI 3a TMEPENyCKHOMY KJIAMaHoOM 1
MpU3HAYCHUHN JJIs 3a0e3MeUeHHs KOPOTKOYACHOI pOOOTH JABUTYHA TPHU BIAKPUTOMY
MEepPenyCKHUM  KiamaHi. BukopucTaHHS MOIEPHI30BAaHOI CHCTEMH 3MAIllCHHS
JI03BOJISI€ BUKITIOUUTH MOMAJaHHs HEOUMIIEHOT MOTOPHOT OJIMBH JI0 TIOBEPXOHb TEPTS
PYXOMUX CIIPSIKEHb JeTalleld CUJIOBUX arperariB aBTOMOOUIS.

AHani3 OCHOBHHX KOMIIOHEHTIB KOMIIO3MINHHOI [100aBKM Ha OCHOBI
reomonudikatopa KI'MT-1 naB MOXIMBICTH 3allpONOHYBaTH HACTYIIHI CKJIAJOBI:
reomoaudikarop KI'MT-1, o npeacrasisie co00r0 qucniepciitHuii TOPONIOK TIUHU 3
KarepuniBcbkoro pogosuiia KipoBorpaacbkoi 007acTi; ojieaT HATPito; CynbdaT Mii;
momuHopop TAT 33. KoxkeH 3 1UX KOMIIOHEHTIB BiJIrpa€ 3HaA4yHy pOJb Migdac
tepTs. KIMT-1 mae MOXIUBICTh aKTHBYBATH pOOOYY MOBEPXHIO METAJIIEBUX 3Pa3KiB
Ta (opMye Ha pOOOUYMX MOBEPXHSAX TEPTA KEpaMiuHE IMOKPUTTS, a TAKOX apMye
CBOIMHU YaCTHMHKAMH TEJIEBY CKJIQJO0BY, SIKa MOYKE CTBOPIOBATHCH 3 OJIeaTy HATPIlO B
MOBEpXHEBOMY Iniapi. Takok HOro 4aCTUHKHM YaCTKOBO BIIKJIaIalOTHCSl HA TIOBEPXHSX
METaJICBUX JIETANCH 1 CIIYTYIOTh TBEPJUM 3MAIIEHHSM B TPAHUYHUX PEKHMAX TEPTS.
Jrominodop TAT 33 nae 3menmieHHs yrBopeHHs 3aaupiB miguac akrusaiii KIMT-1.
KinpKicTh KOXXHOTO €JIE€MEHTY CKJIaJay KOMIO3UIIMHOI TpHUCAIKH TM1a0Upaiu
excnepuMmeHTanbHuM muisixom. KI'MT-1 nmonepeaHpo npoXoauTs €Tan OYMIIEHHS Ta
nonpiOHeHHsl. OuuineHHS BiAOYBAa€ThCS MUITXOM PO3MOUYYBAHHA HEOYHIIEHOTO
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nopoiiky 300 r/n1 B AuCTUIBOBaHIN BOAL 1 mepeMinnyBaHHs Ha npotssi 30 xB. npu

Pucynok 1 I'omorenizatop HG-15A

[Ticns 1bOro po34MH 3AIMIIAIOTH HA 3 XB., 00 BaXKKI YACTHMHKU aOpa3MBHUX
JOMIMIKIB ocin. BepxHiit map 95% Bim 00'eMy OTpUMaHOTO PO3YMHY 3IHBAIH 1
nijAaBaiv BUIApOBYBaHHIO ipu TemrepaTtypi 373 K.

Hactynmaum eramom € moapiOHEHHS YaCTMHOK KOMITOHEHTIB KOMITO3HMITIHHOT
npucaaku. lle npoxoauTs 3 BUKOPUCTAHHSIM BIALEHTPOBAHOI'O JaOOPATOPHOIO
mianuHa FM 100 (puc. 2). [loapiOHEHHSI BUKOHY€EThCA HA MPOTs31 35 XB. IS KOXKHOI
MOpIIii MOPOIIKY.

Pucynok 2 BinuentpoBuii maun FM100
3aKiHUMBIIIM OTEPAIiI0 TTOMOJY, ITOPOIIOK MPOCIIOBAIM Ha JJaOOPATOPHOMY CHTI,
mo6 orpumaTtu (pakimito posmipom He Outbmie 100 MKM 1 YaCTHMHKH TMPHUCAIKA
MPakTUYHO HE 3a3HaBaJIM sBHUINA ceauMeHTarii. Jms mpociroBaHHS 00paHO
naboparopue cuto GB/T6003.1-2012 3 po3mipom komipku 74 MkM (puc.3).

Pucynok 3 Cuto GB/T6003.1-2012 3 komipkoo 74 MKM
[Ticns  mpocitoBaHHA (pakilii MOPOIIKOBOrO MaTepialy MNpPOXOAUTh eTarl
dbopMyBaHHS KOMIO3MIIMHOI MNPHUCAIKU. 3BaKyBaHHS KOXHOTO KOMIIOHEHTY
npucaaku BukoHyBaiu Ha Barax TBE-0.21-0.001, apyruii kiac Tounocti JCTY EN
45501 puc. 4.
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Pucynok 4 Jlabopatopni Baru TBE-0.21-0.001

[TontepeaniM mig00POM CKIIaIOBUX KOMITO3HUIIIMHOI TIPUCATKH B J1a00OpaTOPHUX
yMOBax BcTaHoOBJIeHO: 6a3oBa onmBa 50 mi; KI'MT-1 (1500...3000 mr); oeat HaTpiro
(500...2000 mr); cynsdat mizai (500...2000 mr); mominodop TAT 33 (500...2000 mr).

Pinky nucnepcito ¢popMyBaiy 3a JOIOMOIOI0 TOMOI'€HI3aTOpa MEPEMIITyBaHHS
KOKHOI TpoOu Ha mpoTs3l 20 XB. MpH KIMHATHIN TeMmmeparypi, KUIbKICTh 00epTiB
30uIbIIyBasid 4epe3 koxkHi 5 xB. Ha 1000 006/XB., moyaTKoBE 3HAYEHHS OOEPTIB
roMmoreHizaropiB 1000 o06/xB. ®opMyBaHHS poOOYOI OJMBHU 3AIMCHIOBAIM TpPHU
nepeminryBadti 50 MJI KOMIO3HUIIIHHOT 100aBKH 3 1 J1 CBIKOi OJTMBHU, EpEMIlTyBaHHS
BUKOHYBaliu roMoreHizaropoM 10 xB. mpu 1000 00/xB.

3a3HayuMoO, M0 TPU BUKOHAHHI TEXHIYHOT'O OOCIYTOBYBAaHHS B MOTOPHY
OJIUBY JO/JaBajii KOMITO3UIIIMHY TpHUCaIKy Ha OoCHOBI reomonudikatopa KIMT-1
KOHIIEHTpaIiero 70 T/11 MOTOPHOI OJTUBU 1 KOMIIO3UIIIS 3aIIOBHIOE CHCTEMY 3MaIeHHS
CWJIOBOT'O arperatry aBToMoO11sl.

JIns BUSIBJIEHHS paIllOHAJIBHOTO Ta ONTHUMAJbHOIO BMICTY KOMITOHEHTIB
KOMITO3UIIIHOI 00aBKku Ha OcHOBI reomoaudikatopa KI'MT-1 B mMoTopHiit onuBi
CWJIOBOTO  arperary aBTOMOOLIS BUKOPHCTOBYBAJIM METOJ MAaTEMaTHYHOTO
IUIaHYBAaHHS €KCIIEPUMEHTY Ha YOTUPHUKYJIbKOBIM MamuHi Teptas YMT-1.

B mpomeci ekcnepuMeHTY IOCHIKYBajdd BIUIMB CKJIATy KOMIIO3UIIIAHOT
nobaBku Ha ocHoBl reoMmoaudikatopa KI'MT-1 Ha 3MiHYy TpUOOTOTTYHUX
XapaKTepucTuk. Biarykamu abo pe3yabTYIOUMMHU O3HAKaMHu Tia4ac MpOBEICHHS
eKCTIIEpUMEHTY 00paHo: Y; — TOKa3HUK 3HOCY (MM) — min; Y, — KpUTHYHE
HaBaHTaxyBaHHd (H) — max, siki BusHayanu Ha mamuHi UMT-1. 3anpornoHoBaHi
dakTopu Ta iX piBHI PEACTABICHO B TaOIMIi 1.

Tabauus 1 PakTopu Ta iX piBHI y 10CTi1aX eKCIEPUMEHTY

PiBHi
daxropu Hwxnii Bepxnii
(=1) (+1)
X1 — KI'MT-1, mr/50mn 1500 3000
X, — oneat Hatpito, Mr/50M 500 2000
X3 — cynbdat miai, mr/50mi 500 2000
X4 — mroMiHoop TAT 33, mr/50mn 500 2000
KinpkicTs gociifiB, ki TOBUHHI MIPOBOAUTHUCH, PO3PaXOBYBAIH 32 (POPMYIIOO:
N, =2" 9)

7€ 2 — KUIBKICTb PIBHIB, Ny — KUIBKICTh (PaKTOPIB.
Busnaueno, o npoBenenHss 16 mocminiB moTpiOHI JUisi BUPIIICHHS 3aBJaHb
onTuMizaiii. 3 METOI 3MEHIIEHHS BIUIMBY Ha Pe3yJbTaTH BIATYKY, €KCIEPUMEHTH
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HE0OX1JTHO BUKOHYBATH Y BUITAJIKOB1 MOCI1JOBHOCTI.

AHami3 JaHOTO TIUTaHY eKCIEPUMEHTY BUKOHYBald 3 BHKOPUCTAHHSIM
MOPTAaTUBHOTO MporpamMHoro 3a0esmeuenHs (Statistica 10.0.1011.0, CD-key
42347678921334567692). OOpoOKy pe3yabTaTiB EKCIEPUMEHTY TMOYUHATIU 3
perpeciiHoro anamuizy, To0To OynyBaliu MaTeMaTUYHI MOJIENI y BUTIISAII PErpeciitHmX
PIBHSAHDb 3 HEBIJOMUMU KOe(DillIEHTAMMU:

Y =by+b,-(X1)* +b,-(X2)" +b,-(X3)" +b,-(X4)" +
+b, - X1- X2+Db,- X1- X3+b, - X1- X4+h, - X2- X3+ . (10)
+hy - X2-X4+b, - X3-X4

BusBneno, mo epextu B3aeMoii GakTopiB NPaKTUYHO BIJICYTHI, & TOMY BOHH
He OyJau BKIIFOYCHI B 3arajbHWMA BUTIIAJ MaTeMaTHYHOI perpeciiiHoi momem (10).
BusHaueHHS HEBIIOMHX CTalUX KOE(QIIIEHTIB MO TPOBOAWIA 3a METOIOM
HaiMEHIIMX KBajapaTiB. 3HadeHHS KkoedimieHTiB perpeciiinoi  moxmeni  (10)
PO3paxoBYBaIM 3a HACTYIHUMHU (POPMYIIaMHu:

N N N
bp=DY;/N; b, =>Y,/N; b. =2 Yi(X;)*IN. (11)
i=1 i=1 i=1

Omuc dakTopiB Ta BIATYKIB MaremaTudHoi Mozeni (10) xapakTepusyeTbcs
Koe(imieHToM aeTepMinHariii, sikuii moBuHeH Oyt He Menme 0,95. J[ns sikicHOTO
OIMHUCY 00'€KTY JOCIIKEHHS 11eH KOe(IIEHT OLIHIOETHCS 32 POPMYIIO0:

2
o N A\2 N —\2
R? =1__22'=1—(z(\(i =Y,) 12 (YY) ) (12)
(TY i=1 i=1

2
zl !

CepeHE Ta PO3paxyHKOBE 3HAYCHHS BiITYKY.
CraHpapTHa TOMMJIKA, $Ka XapaKTEpU3ye€ BIAXWIIEHHS JOCIIIKYBaHUX
Koe(iIieHTIB perpecii BiJl cepeaHbOro 3HaUEHHS, PO3PaXOBY€EThCS 32 (OPMYIIOIO:

ne o,, o, — mucrepcii 3anumkiB perpecii, Biaryky; Yj, Y, Yj — dakruune,

VA AN y
" \Exx) 2 -

i=1

ne N — o0'emM BUOIpKHU.

3 CTaTuCTUYHOI TOYKH 30py OIlIHKY 3Ha4eHb KOEQIIIEHTIB perpecii
3niiicHIoOBanu 3a kpurepieM CrtiogenTta. [Ipu 1poMy MNOpIBHIOBAIM PO3PaXyHKOBE
3HaYeHHs 3 TAOMMYHMM TpH 3aJaHOMYy JAoBipyoMy piBHI 3Hauymocti 0,05, Ta
BpPaxOBYBaJIU CTYIIHb BIILHOCTI:

t, s ‘ = ta/Z,fm 1 (14)

e b, — ouiHouHi KoediuieHTH perpecii, oo — AoBip4oi ¥MoBipHoCTI 0,95, f —
CTyMiHb BUThbHOCTI. [Ipy 3HaUMMOMY KOedIIi€HTI perpecii po3paxyHKOBHI KpUTEPIn
Crronedra OUThIINI 32 TAOJTUYHUHA.

Po3paxyHoOk rpaHHYHOT TOXUOKH BIAXUIIEHHS BCTAHOBIIOBAIIN 32 (POPMYIIOIO:
A :ta,f.tb 'Sbjr : (15)

J
BusnaueHHst [10BipyOro I1HTEpBaldy JUIsl KOXKHOTrO KoeQillieHTy perpecii

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 259



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

MIPOBOJIWIIM 3T1HO HEPIBHOCTI:

b, —A, <b, <b. +A,. (16)

BinnoBiiHICTh MaTeMaTHUYHOI PErpeciiHoi MojelNl eKCIepUMEHTANbHIA 0a3i

naHux, TOOTO 11 aJeKBaTHICTh, BU3Hadayim 3a kpurepiem @Dimepa F. [lpu mpomy

PO3paxyHKOBE 3HAYEHHS KPUTEPi0 TMOBHHHO OYyTH OUIBIIMM 3a HOro TaOIM4YHE
3HAYCHHS:

O'>2< B R? -

ol 1-R* f

2F, i (17)

|
N

N _ . . . .
ne o, :(Z(Xi—x)zjl f, — nmucmepcis dakropy; f; — crymiHe BUTBHOCTI;

i=1
o :[i(Yi —\7)2)/ N - f,—1 — gucnepcis BiAryky, N — KUIbKICTh €KCIIEPUMEHTIB, R® —
i=1
Koe(IlLlieHT aeTepMiHallii.

Jlnst BUpIIIEHHS 3aBAaHHS ONTHMI3allii BUKOPHCTOBYBAJIM METOJA aHAII3Y
¢byukmii O6axanocti E.K.Xappinrrona. lleli meron wmae KOpPHCHI BJIaCTHUBOCTI
0e3nepepBHOCTI, MOHOTOHHOCTI Ta TJaAKOCTI. B MeTozl 31iCHIOEThCS TepepaxyHOK
KOHKPETHHUX IMapaMeTpiB B aOCTPAKTHI YMCIIOBI 3HAYCHHS. 3a OCHOBY IEepepaxyHKY
BUKOPUCTOBYBAJIH JIOTTUHY (DYHKLIIO BUTIISIY:

d, = exp(-exp(-Y,)), (18)
ne Y; — GyHKIIiS BIATYKY.

Jloriuna ¢ynkiis (12) xapakTepu3yeThes JBOMa AUITHKaMU HacudeHHs (d — 0
Ta d-—>1) Ta JiHIHHOWO JUIIHKOW (d —0.2 Ta d-—>0.63). [nsg Ouibln AKICHOTO
abcTpakTHOTO ysBICHHS (PYHKINT OakaHOCTI HEOOX1THO ii po30UTH HA Jlanma3oHU, Je
KOHKPETH1 3HaUYCHHS IIKaIu 0aKaHOCT1 BIAMOBIIAIOTH JOCTIKYBAHUM IMOKa3HUKAM.
®opMmyBaHHs OaratoakTopHOi onTUMI3alii (QYHKIII0 OaKaHOCTI 3AIMCHIOBAIM 32

HACTYITHOIO (hOPMYJIOHO:
Z= /H d, . (19)
i=1

[Moganeme mocmimkenHs (yHKINT OaxaHOCTI mependayvano aHalli3 BIJHOCHO
JOCIP)KYBAHUX BIATYKIB Ta (DAaKTOPIB MPOLECY. 3HAYEHHSI YMOBU ONTUMYMY BIATYKY
3a/laBaJidi MeXaMu OakaHOro piBHS BIAryKy. B 1mux Mexxax BinOyBaeThCcsi BiOIp
HAalOUIbII BIAMOBIIHMX 3HA4Y€Hb (aKTOpiB. 3a3HAYMMO, WIO0 MeETOoA (YHKIUIi
0a)XaHOCTI € Bi3yaJIbHUM.

Ha ocHOBI1 npoBeeHNX eKCIIEPUMEHTATbHUX JIOCHII)KEHb Ha YOTUPUKYJIIBKOBIM
MamuHi TepTss UMT-1 cBixOi MOTOpPHOI OJMBHU 3 JOJIaBaHHSAM KOMITO3UIIIHHOT
nobaBkn Ha ocHoBl reomomudikatopa KIMT-1 cdopmoBaHO HaCTyIHY
eKCIICpUMEHTAIbHY 0a3y JaHux (Tadi. 2).

[Tpu moOymoBi Tabn.2 Bukopuctano gani tadm.l ta dopmyau (9) i (10).
O0pobOKa eKkcrepuMEHTaIbHUX JTaHUX 3 BUKOPUCTAHHSAM MPUKIATHOTO MPOrPaMHOI0O
3a0€3MeUeHHS Jla€ MOXKJIUBICTh aBTOMATH3yBaTH PO3PaXyHKH, 3a HaBEIACHUMU
dbopmynamu (11-16). Ilpu mpoBemeHi perpeciiHOro aHaizy eKCIepUMEHTATbHHUX
pe3yabTaTiB He3HAUMMI1 KOe(PIIIEHTH B HUX BIJKHIAJIH.
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Tabauus 2 ExcnepuMeHTa/JbHA 0a3a TaHUX MAaTEeMaTHYHOIO NMJIAHYBAHHS
eKCIIepUMEHTY

o Oyt i)
BUIIPOOYBAHb X1 X2 X3 X4 Y1, Mm Y2, H
1 -1 -1 -1 -1 0,366 844
2 +1 -1 -1 -1 0,332 881
3 -1 +1 -1 -1 0,281 956
4 +1 +1 -1 -1 0,316 896
5 -1 -1 +1 -1 0,287 963
6 +1 -1 +1 -1 0,351 938
7 -1 +1 +1 -1 0256 1014
8 +1 +1 +1 -1 0,377 911
9 -1 -1 -1 +1 0,308 892
10 +1 -1 -1 +1 0,328 915
11 -1 +1 -1 +1 0,231 1033
12 +1 +1 -1 +1 0,322 952
13 -1 -1 +1 +1 0,252 973
14 +1 -1 +1 +1 0,367 931
15 -1 +1 +1 +1 0,227 1041
16 +1 +1 +1 +1 0,402 925

JIytst OUTBIIT TOYHOTO BiIOOpaKEHHS pe3yIbTaTiB €KCIIEPUMEHTY MaTeMaTHIHY
perpeciiny Mojiellb YCKJIAIHIOBAIM 10 APYTOro MOPSAKY 3aJIeXHOCT1 (aKTOpiB 3 iX
B3aEMOJTIEI0, TIPH YMOBI, 10 KoedirieHT nerepminanii (12) moBuHEeH MaTH 3HAYCHHS
He Hwk4l 0,95. Ananizyroun oTpuMaHi JaHl MOJIMBO 3pOOMTH BHCHOBOK, IO BCi
BKJIIOUEHI ()aKTOPH € CTaTUCTUYHO 3HAa4uMI. [Ipo 110 CBIAYHUTH PiBEHB iX 3HAUMMOCTI
y MaTEeMaTUYHUX PErpeciiHuX MOJENSIX, M0 OMHCYIOTh TPOIEC TEePTS KYIhOK B
YOTUPUKYIbKOBIM MamuHi YMT-1 B cepenoBuill 3 KOMIO3UIIITHOIO MPHUCAIKOIO.
[TincTapnsroun JaHi TaOJWIb Yy 3arajJbHUN BHIVIAN perpecidiHux piBHsSHb (10),
OTPUMAEMO HACTYIHI PIBHAHHS perpecii:

— JUTsl TIOKa3HUKA 3HOCY (YCepPEeIHEHOr0 IaMeTPy IUISIM 3HOCY KYJIbOK):

Y, =0.53-5.67-10°-(X1)’ ~9.45-10° (X 2)’ ~8.51-10° -(X3)" —9.09-10° (X 4)" +

+9.22.107- X1.-X2+3.67-10°- X1- X3+2.39-10°- X1- X4+2.1.10°-X2- X3+ ; (20)

+4.03-10° - X2- X 4+2.86-10" - X 3- X 4

— JUIS KPUTHYHOTO HABAaHTAKCHHS:

Y, =675.60+0.04-(X1)" +0.13-(X2)" +0.09-(X3)" +0.06-(X4)’ ~
-1.9-10°-X1-X2+9.89-10°- X1- X3-7.22-10°- X1- X4— . (21)
—2.43-107°-X2-X3-2.28:10°-X2- X4-3.92:10°- X3- X 4

OLiHKY aJIeKBaTHOCTI MOJelel MPOBOJIWIN 3a JOMOMOI'OK JUCIEPCIHHOTO
aHami3y EeKCIepUMEHTAIbHUX JaHuX, 3a (opmynamu (17) 1 BU3HAYad KpHUTEPii
®dimepa F. [ani gucnepciiHOro aHamizy cCBiuaTh, IO BKJIIOYEH1 (akTopu B
matematuaHi mozeni (20) 1 (21) anexBaTHO OMUCYIOTh JOCIIKYBaHUHN MPOIIEC TEPTS
B CEPEIOBHII OJIMBU 3 KOMITO3UIIITHOIO TIPUCAAKOI, OCKUIBKH PIBEHb 3HAYUMOCTI P,
TUTSI KOSKHOTO (DaKTOPY € HUKYHM 32 JOIMYCTUMUIN PIBEHb.

JlomaTKoBO OIIIHUMO BHUKHIM 3aJMIIKIB MDK CHOCTEPEKYBAIbHUMH Ta
MPOTHO30BaHUMHM 3HAYEHHSMM 3a MaTeMaTuuHumu moxensmu (20) 1 (21). 3nauni
BUKMAM B po3mipt 10% BiI MakCHUMajdbHHUX MPOTHO30BAaHHUX 3HAYEHb, IO
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BUIUIMBAIOTh 3 Tpadiky MaTeMaTU4YHOI MOJENl BIAMOBIIHOT (DYHKIIT BIATYKY, HE
NOBUHHI OyTH TNPUCYTHIMH B aHAJi30BaHUX JaHUX EKCHEPUMEHTY, OCKLIbKU
3alpolIOHOBaHAa MaTeMaTHYHa MoOJeNb He OyJe 3aJ0BUIbHO ONUCYBATH (DI3UUHUIN
3MICT JOCHiIKyBaHOro mpoiecy. I'padiuHo 3a3HaueHa mpoleaypa npeacTaBieHa Ha
puc. 5.
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Pucynok 5 I'padix nporHo3oBaHMX Ta CHOCTEPEKYBAHUX 3AJTUIIKIB, 4 TAKOK
OL[IHKA IXHBOI'0 Po3Maxy: a, 0 — 1 pyHKUIl BeJJMUMHN 3HOLLYBAaHHSA B, T — JIJISl
(pyHKUil BeTMYMHN KPUTHYHOTO0 HABAHTAKY BAHHS

3 rpadiunoi iHTeprpeTali (puc.5) Bi3yalbHO BUAHO, 10 3HAYHUX BUKHIIB
0a3u JaHUX HEMae, a TOMy MaremaTuuHi perpeciitHi moneni (20) 1 (21) moxHa
NPUWHATHU K JOCTOBIPHI.

[ToBepxHi BIATYKY PO3BUTKY IOCTIKYBaHUX (YHKIIA TMporecy TepTs 3
HAsIBHICTIO B OJIMB1 KOMITO3MIIIHHOI 100aBku Ha OCHOBI remoaudikaropa KIMT-1 3
BiJIOOpaX€HHSIM 3HaueHb (DAKTOPIB Ta MIKAIOK OaXaHOCTI MArOTh 1ACHTUYHUN
XapakTep 1 NpeAcTaBieHl Ha pPUCYHKY 6. PiBHI BiAryky QyHKINi 3a IIKajJor0
0a)kaHOCTI HABEJCHO Ha PUCYHKY /.
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Pucynok 6 I'padiune BinoOpakeHHsI IOBEPXOHb BiATYKY 32 HIKAJIOK0 0a:KAHOCTI
3alPONOHOBAHOI KOMIIO3MLiiHOI 100aBKM: a — 3ajexkHicTh Z Bix X2 Tta X1; 0 —
3ajieskHicTh Z Big X3 T1a X1; B — 3ajekHicTh Z Big X3 Ta X2; 1 — 3aj1€:KHicTDb Z

Bix X4 Ta X1; 1 — 3anexuicTb Z Big X4 ta X2; e — 3ajgexHicTb Z Big X4 ta X3
Amnanizytoun mani rpadikiB (puc.6 i puc.7), MOXIMBO OJHO3HAYHO 3a3HAYUNTH,

0 paIliOHAJIBHUN Ta ONTUMAIbHUM CKJIAJ KOMITO3MIIIIHOT J00aBKM Ha OCHOBI

reomoaudikaropa KI'MT-1, sik Tpubosioriunoi 400aBKu, IPUCYTHI, B AOCTIIKYBAHUX

miana3oHax 3HadeHb (¢aktopiB X1, X2, X3 X4. Peanmizamis ontumizaiii ckiamy

KOMIMO3UIIIHOI J100aBkM Ha oOcHOBI reomoaudikaropa KI'MT-1 go onuBu, 3a

PO3POOJICHOI0 MOJIEIUTI0 MOXJIMBA 3a JOMOMOror (yHKIi OaxxaHocTi. DYHKIIIO

O0akaHocTl HeoOxiaHO posrianatd B Mexax [0; 1,0]. Bci pesynbratu 3a Mexamu

IILOTO Jlanma3oHy HE 3aJ0BOJBHSAIOTH (I3UYHHMA 3MICT 3aBAAHHS JJIOCIIKCHHS.

Po30urts 3uauenp mkamu Oaxkanocti [0; 1,0] BigHOCHO pi3HHX Tpym (GaKTopiB

BUKOHYEThCS B Mexkax 10 mo 20 % 3MIHM KOXKHOrO PIBHS B aBTOMAaTH30BaHOMY

pexxuMi. HuwkHi 1 BepxHi 3HaueHHs (PyHKLII OakaHOCTI OOMEXYIOThCS 3aJaHUMU

piBHAMH (pakTopiB TabI.2.
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Pucynok 7 I'padiune BinoOpaxeHHs piBHIB BIAryKYy 3a IIKaJI0K0 0a’KaAHOCTI
3alPONOHOBAHOI KOMIIO3ULiHOI 100aBKH HA 0CHOBI reomoandikaropa KI'MT-
1: a — 3ajexHicTh Z Big X2 ta X1; 0 — 3aaexnicTb Z Big X3 ta X1; B —
3ajiexkHicTh Z Big X3 T1a X2; r — 3ajexHicTb Z Big X4 T1a X1; 1 — 3aiexHicTh Z
Bix X4 T1a X2; e — 3ajexHicTh Z Big X4 Tta X3

JIns BU3HAYEHHS PalllOHAILHOTO CKJIAy KOMITO3MIIIHHOI JOOABKM HA OCHOBI1
reomonupikatopa KI'MT-1 BcraHoBUMO MeEXi JOCTKYBAaHUX BIATYKIB 3a
piBHsHHAME perpecii (20) 1 (21), mo OyayTeh BKJIOYaTH B cebe Bech 00CsT
EKCIIEPUMEHTAIbHOI 0a3W JaHuX, sSKa JOCTYIHA JJIS aHamidy. 3a TakuX YMOB
MOXJIMBO 3HAWTH HEOOXIJHI MaKCHMalbHI 3HA4YeHHS BIATYKY 3a (DYHKIIIEO
OaxxaHocTi Ta ¢opMyBaHHA OararodakTopHoi 1i onTumizamii. [Ipoananizyemo
KOKHUN (akTop Ta KOXKHY (PYHKIIIO BiAryKy. Peamizariito mpomenypu BU3HAYEHHS
onTHUMI3aIli CKiIaay KOMITO3HIIIHHOI Mprcaaku Ha ocHOB1 reomoaudikaropa KIMT-1
MPECTaBICHO Ha PUCYHKY 8.
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Pucynok 8 I'padiune BinoOpaxeHHs npouexypu 3HaX0:KeHHSA ONITUMAJIBLHOT0
CKJIAZAy KOMIO3UILiiHOI 100aBKH Ha 0cHOBI reomoaugikaropa KI'MT-1 3a
npodinem PpyHkuii 6a:xkaHoOCTI

3 pucyHky 8 Mo)KHa Oa4uTH, 10 ONTUMAJIbHUN BaplaHT KOMIIOHCHTIB
KOMITO3ULIIMHOI /J100aBKM 3HAXOAMTHCA HA NEPETHHI MAaKCUMAaJIbHOTO 3HAYEHHS
¢byHKIIi O0aXaHOCTI B 3a3HAYEHOMY IHTEpBalll KOXKHOTO (akTopy. MakcumanbHO
JOCshHKHA OaXXaHICTh 32 €KCIEPUMEHTAIBHOIO 023010 JJAHUX Ta YMOBaMHU ONTUMI3allii
ckimamgae 1,0. Jlnsg maHoi BenuunHM 0a)KaHOCTI palliOHAIbHUHN CKJIaJ KOMITO3HUIIIHHOT
nobaBku Oyne mictutu: reomonudikarop KI'MT-1 wa nmpomixkky [1500,0...3000,0
Mmr/50mi]; oneat HaTpito Ha npoMikky [500,0...2000,0 mr/50mi]; cynbsdar Miai Ha
mpomixkky [500,0...2000,0 wmr/50mi]; mominodhop TAT 33 Ha nOpoOMIKKY
[500,0...2000,0 mr/50mua]. [Ipu ckiaal KOMOO3UIIAHOI MPUCATKKU: reoMoIudiKaTop
KI'MT-1 3000,0 mr/50mi; onear Hatpiro 2000,0 mr/50mi; cymsdar mimi 2000,0
mr/50mit; smrominopop TAT 33 500,0 mr/50mi, MOXKIWMBO CTBEP/KYBATH IIPO
ONTUMAJBHICTh BHUPIINICHHS MPUKIATHOTO 3aBiaHHA. [lOpiBHSUIBHI pe3yabTaTu
ONTHUMI3allli CKJIaAy 3alpolOHOBAHOI MPHUCATKUA JAIOTh MOXIIHMBICTH OIIHUTH 11
e(EeKTUBHICTh 3a YCEPETHCHUMU MTOKa3HUKaMU It MOTOpHOI oiuBu M-101;k.

3anponoHOBaHa KOMTO3UIlIHA T0OaBka Ha 0cHOBI reomoaudikaTopa KIMT-1
7A€ MOXUIMBICTh 30OUIBIIUTH SKICTh MOTOpHOi onuBH. lle miaATBepKyIOTH aHi
Tabnui 3.

Tabmuust 3 YcepeaHeHi pe3yJibTaTH BUIPOOYBAHb HA YOTHPHKYJIbKOBIH
MamuHi Tepts YMT-1 y MOTOpHOMY MACTHJIBLHOMY Cepel0OBHILi

- - +
YcepenHeH1 NOKa3HUKU bazosa onmuBa M-10I",k Bf‘i (&?c?p?\fcf;{g/[)lcl)ggia
[Toka3HUK 3HOCY, MM 0,548+0,02 0,419+0,02
Kputnune HaBanTaxxenss, H 123545,0 1,602+4,0
HaBanTaxeHHs 3BaproBanHs, H 1960+12,0 2497+11,0

B  naGopatopHux  yMOBax  CIIOCTEpIraeTbcsl 3MEHIICHHS  TOKa3HHUKa
3HOIIYBaHHS B TPUOOJOTIYHOMY KOHTAKTI, 30UIbIIEHHS KPUTUYHOT'O HABAHTAKEHHS
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Ta HABaHTAXEHHs 3BaproBaHHsA. [lpum nomaBanHi B MoOTOpHY onmBy M-101K
3aMpOTIOHOBAHOI KOMITIO3UIIIMHOI J100aBKM Ha OCHOBI reomomudikatopa KI'MT-1
MOKA3HHUK 3HOCY 3MEHIyeThes Ha 23,5%. Kputnune HaBaHTaKeHHS 3017bITYETHCSA HaA
29,6%, a HaBaHTa>XEHHA 3BaptoBaHHs — Ha 27,4%.

JIist mpUroTyBaHHS KOMITO3HIIIHOT JOOABKHM B MOTOPHY OJUBY JOCSTHEHHS
MaKCUMaJIbHUX 3HaueHb (QYHKLIA BIATYKY 0pH TMpoleci TepTs, HEoOX1AHO
3a0e3MeYNTH pAaIllOHAJIbHUI CKJIaJ KOMIIOHEHTIB [100aBKH, MpPU SKOMY (QYHKIIS
BIJITYKY Ma€ 00J1acTh MaKCUMYyMY 3a (DyHKITI€I0 OaKaHOCTI.

3anponoHOBaHAa KOMIIO3MIIHHA TpHCaJKa Ja€ MOXJIUBICTh (opMyBaTH
(GYHKIIOHATBHI TOBEPXHEBI IIAPH, SIKI BOJOIIOTH JIOKATHHOIO MIIHICTIO Ta MArOTh
OUThII HU3BKUM Koe(ilieHT TepTs. s AeTanbHOrO JOCHIKEHHS (PYHKIIOHATBHUX
CTBOPIOBAHWX TIOKPHUTTIB, a00 aHTUPPUKIIIHHUX TUIBOK Ta croenu(igaHoro
NPUIIOBEPXHEBOTO Iapy 3 '"30Jb-TeNb" MNEepeTBOPEHHSIMHU, MOTPIOHO MPOBOJIUTHU
CHEKTPOMETPUYHHI aHali3 OJIMB Ta POOOYMX MOBEPXOHb TPUOOCHPSIHKEHb 3pa3KiB 1
feTayieid. 3anporoHoBaHa KOMITO3MITIHA JO00aBKHU JJIsI MOTOPHOI OJMBU MOXE OyTH
BUKOpHCTaHa [IJIs MiABUIIECHHS JOBTOBIYHOCTI CWJIOBHX arperariB aBTOMOOLUIIB B
MpoIEeCi eKCIUTyaTaIlii.

BucHoBku

1. 3'acoBaHO, IKUM YHMHOM 3A1HCHIOETHCS MIJABHUIIEHHS JOBIOBIYHOCT] CHIIOBHUX
arperatiB BaHT&KHUX aBTOMOOUIIB TPH TMOKPAIEHHI IMOKa3HUKIB 1 BIIACTUBOCTEH
MOTOPHOI OJIUBHU JI0OJaBaHHIM KOMIO3UIIIMHOT 100aBKU Ha OCHOBI reoMoudikaropa.

2. Pospobmeno wmertoauky BHOOpPY CKJIany KOMIO3HUIIIMHOI 1J00aBKUA [0
MOTOPHO1 OJIMBH Ta 1l CHHTE3Y.

3. Po3po0iieHO METONMKY ONTHMI3allli KOMIOHEHTIB KOMITO3UIIMHOI 100aBKU
Ha ocHOBI reoMmoaudikaropa KI'MT-1 B pobody MOTOpPHY OJIMBY CHIIOBOTO arperaty
BAHTA)XHOTO aBTOMOOUJISI 3 BAKOPUCTAHHSIM (YHKIIT OaXKaHOCTI.

4., MerogamMu MaTEMaTUYHOTO TUIAHYBAHHS EKCIIEPUMEHTY OTPUMAHO
palioHajbHI Ta ONTUMAJbHHMM CKJIaJ KOMIO3HUIIIMHOT J100aBKM HA OCHOBI
reomoaudikaropa KI'MT-1. OOrpyHTOBaHO BIUIMB KOXXHOI KOMIIOHEHTH Ha
MOKA3HHUKHU 1 BIIACTUBOCTI OJIMBU Ta POOOUYOi MOBEPXHI PYXOMHUX CIPsIKEHb JeTalen
CUJIOBOTO arperaty BaHTaXKHOTO aBTOMOO1JIS.
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YK 656.072
PO3POBJIEHHSA KOMIUIEKCY 3AXOAIB OO0 NIABUILIIEHHSA
MPUBABJMBOCTI MICLKOI NACAKHUPCbKOI MEPEXI
Jlucenko C.B., K.T.H., 1011., I'oay6 /.B., k.T.H., n0o11., Jlykamyxk LIL., TT-21M,
IToouBa B.A., TT-21CK3
[{eHTpaJIbHOYKpaiHCbKUI HAI[IOHAJIbHUI TEXHIYHUI YHIBEPCUTET
I'eBko B.P., k.e.H., ac., Oaekcrok A.B., cr.rp. MHm-51
TepHOMIbCHKUI HAIlIOHATLHUM TEXHIYHUM yHIBepcuTeT iMeHi IBaHa [Tymros

Abstract

The paper analyzes the factors that influence the formation of passenger traffic
on urban passenger transport, provides a theoretical justification for the attractiveness
of urban passenger transport routes, and determines the criteria of attractiveness when
passengers choose urban passenger transport routes. The method of mathematical
planning of a three-factor experiment is proposed, the range of variation of factors
and the method of surveying the actual redistribution of passenger flows on the
busiest urban passenger transport routes of Kropyvnytskyi are determined. The
experimental study revealed the actual redistribution of passenger flows between the
selected routes. It was found that 53.2% of passengers chose route No. 10
(trolleybus), 30.9% of passengers chose route No. 274 (bus), and only 15.9% of
passengers chose route No. 44 (route taxi). According to the obtained results of the
simulation in the Excel environment, it can be concluded that route No. 44 (route
taxi) is less attractive than route No. 10 (trolleybus) and route No. 274 (bus)
according to such indicators as: travel interval, fare and availability of free seats.
Therefore, these indicators should be given the greatest attention on other routes.

Keywords: transport service, city passenger transport, route network,
passenger flow, waiting time.

Beryn

TpaHncnopT € OJHI€I0 3 KIIYOBUX Tally3ell Oynb-skoi nepxkaBu. OOcsr
TPAHCHIOPTHUX TOCIYr 0araTo B 4OMY 3aJI€KHUTh BiJ| CTaHy €KOHOMikU KpaiHu. Cam
TPAHCIOPT YacTO CTUMYIJIIOE IIJBUIIECHHS PIBHS aKTUBHOCTI €KOHOMIKHM. BiH pgae
MOJKJIUBICTh PO3IIUPUTH MACIITA0M BUPOOHUIITBA, TOOTO 3B’SI3aTH BUPOOHHIITBO
cniokuBaviB. OcobyuBe Micie TpaHCHOPTY B cdepl BUPOOHHUIITBA CKIAJAAETHCSA B
TOMY, II0 3 OJHOrO OOKYy TPAHCIIOPTHA MPOMUCIIOBICTh CTAaHOBHUTH CaMOCTIHHY
rajiy3b BUPOOHHUIITBA, a 3 IHIIOTO — € TMPOJIOBKEHHAM TPOIECY BUPOOHHUIITBA.
OcoOnuBe Miclie cepell pI3HUX BHJIB TPAHCIOPTY 3aiimMae aBTOMOOUIbHUUI. BiH
HAWOUThII MOOLTPHUN 1O CBOIA TPUPONI W MEHIIE 3aJeKHUTh Bil 30BHINIHIX
(daxTopiB. B YkpaiHi aBTOMOOUIEHHI TPAHCIIOPT 3aiiMae MPOBIJIHE MiCIIe 0 o0csrax
MIEPEBE3EHb MMACAKUPIB.

Opranizaiiisi TepeBe3eHb MacaXUPIB MICBKHUM TPAHCIOPTOM Ma€ BEJIMKE
3HAQ4YCHHS B PO3BUTKY 1 (PYyHKIIIOHYBaHHI Oyab-sikoro micrta. [IpobieMoro MichKoro
MACaXUPCHKOTO TPAHCIIOPTY € TMIABUINEHHS €(QEKTUBHOCTI Ta MPOJYKTUBHOCTI
aBTOMOOUTHPHOTO TPAHCIOPTY 3arajlbHOr0 KOPUCTYBaHHSA. Ha mpoayKTUBHICTH
MICBKOTO TPAHCIOPTY BIUIMBAE: HE3aJOBUIBHMM PO3BUTOK MApPUIPYTHOI MEpPEXI
MICTa; HEpalllOHAJIbHE BHKOPUCTAHHS TPAHCIOPTY 3arajJibHOr0 KOPUCTYBAHHS;
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HEJOCTAaTHS SIKICThb TPAHCIIOPTHOTO OOCIIYTOBYBAaHHS; 3MCHIICHHS TPAaHCIIOPTHUX
OJIMHUIIb HA MAapUIPyTax; HEIOCKOHATICTh CHCTEMH IIBHUIKICHHUX Ta EKCHPECHHUX
aBTOOyCHUX MapuipyTiB y Micrax. Ilepen pos3p’s3aHHsSM mpoOjieM e(EeKTUBHOCTI
MAacCaXUPChbKUX MepeBe3eHb B MicTi KpONMBHMIIBKANA TOCTaBIEHI 3aBJIaHHSA:
BU3HAYCHHS PO3MOJUTY MMaCaKUPOMOTOKY, OOMpaHHS MAapHIPYTIB MepecyBaHHSIM
MacaXupiB, MOKPAILIEHHS pPIBHA TEXHIKO-EKCIUTyaTallliHUX TMOKAa3HUKIB pPOOOTH
TPAHCTIOPTHUX 3aC001B, 30UTBITIEHHS €()EKTUBHOCTI BUKOPUCTAHHS PyXOMOTO CKIIATy,
30epeKeHHsI JIIIUPYIOUHX MO3ULIINA Ha PUHKY TPAHCTIOPTHUX MOCIIYT.

[InanyBaTH TEXHOJOTIYHUN NPOLEC NEPEBE3CHHS MacaXXUpiB HEMOXKIUBO O€3
JaHUX TIPO PO3MOAUICHHS TMAaCaXUPOMOTOKYy. He nuBisunch Ha 3HA4YHI OOCSTH
nepeBe3eHb, JOCATHYTI KUIbKICHI Ta SKICHI MOKa3HUKHU BCE II[€ HE CIIBMAJalOTh 3
TEXHIKO-CKOHOMIYHHUMH  MOXJIUBOCTSIMA ~ MICBKOI ~ TPAaHCIOPTHOI  CHCTEMH.
301IbIIICHHST YUCEIBLHOCTI HACEJICHHS 4Yepe3 ODKEHINB 31 CXIJHUX Ta IMIBJICHHUX
perioHiB Ta 4yepe3 OOMEXKEHICTh BHUKOPHUCTaHHS OCOOUCTOro TpaHCHOPTY (depe3
MaTMBHO-CHEPTeTUYHI i (pIHAHCOBI MPOOJIEMH), HE 3aBXK/IM BUACHO 33J0OBOJILHSIOTHCS
noTpedu HaceJIeHHs B MIEPEBE3CHHAX, TOMY MacakHpaM IMOIOBTY TOBOJUTHCS YEKaTH
TpaHcnopTHi 3acobu. OmHMM 3 HAWUOUTBIT TNPUNUHATHUX METOMIB  OIIHKHU
epeKTUBHOCTI  (PYHKIIIOHYBaHHS  MICBKOTO  IMACaXUPCHKOIO  TPAHCIOPTY €
panioHaJIbHE BUKOPUCTaHHS €KOHOMIYHUX 1 TPYAOBHUX PECYpPCIB 13 3aCTOCYBaHHSIM
METOJIIB MOJICTIIOBaHHSI TMPOIIECIB TepeBe3eHb. METOoIM MOJENIOBAHHS MIChKHX
MAacaXUPCbKUX IEpPEBE3€Hb JI03BOJIsI€ HaMOUIbIIe €ePEeKTUBHO OILIHIOBATH Pi3HI
HACTIIKK 3MIHM TMapaMeTpiB MapIIPpyTHOI Mepexi. BoHM 3HaYHO nemeBm i
e eKTUBHIIII, HIK OIIHKA MapaMeTpiB ii PyHKIIIOHYBaHHS 3a JTOITOMOI'OK0 JOCIIITHOT'O
BIIPOBA/DKEHHSI PI3HUX BapiaHTIB MapuipyTHOI Mepexi. OIHUM 3 KIIOYOBHX
CJIEMEHTIB MOJICTIOBAaHHSI pPOOOTH MICBKOIO MAaca)XUPChKOrO TPAHCIOPTY €
BCTAHOBJIEHHSI 3aKOHOMIPHOCTEW NEpepO3NOALTY MMAaCaKUPONOTOKIB Ha MICBKHX
MACAKUPCHKUX MapIIPyTax.

AHaJi3 nonepeaHix A0CIi1KeHb

Ha ocHOBI mpoBeneHOro aHamizy JITEpaTypHUX JKEpPEeNl MOXHA BUIUIUTH
€IMHY OpTaHi3alliiHy CTPYKTYpy Mojeni (yHKIIIOHYBAaHHS MICHKOTO MACaXUPChKOTO
tpancnopty (MIIT). OcHoBaumu enementamu mozaeni MIIT € moaeni TpaHcmopTHOT
MepeXi, MapIIpyTHOI MeEpexi, MOTpeOr Maca)XKupiB y MEPEeBE3CHHSAX 1 PO3IMOALI
MAcaKUPOMOTOKIB IO MapIIPyTaX MEPEXKi MicTa.

Mopnenb TPaHCIIOPTHOI MEpEeXi MpU3HAUYCHA [JISI OMHUCY BYJIWYHO-ITOPOKHBOI
mepexi (BJIM) micra, 1o axiii MOXIMBUN pyX TpaHcropTHUX 3aco0iB (T3) micbkoro
MacaKUPCHKOTro TpaHCHoOpTy. Mojenb OynyeTbcss Ha OCHOBI Teopii rpadiB. Bona
mpencTaBisie co0or rpad, y SKOMYy BEpIIMHAMHU € IEHTPU TPAHCTIOPTHUX PAMOHIB,
KIHIIeB1 3yNMMHKA a00 TepeTuHaHHs Byaullb. Pebpamu rpada € nimsaku BIAM mo
AKUX MOXJIUBUW pyX T3 3araqbHOro KopucTyBaHHsA. Mopelni TpaHCIOPTHOI MEpexi
MOXHA PO3JIUIMTH Ha JIBa THUIIH, K1 BIIPIZHAIOTHCA MO KUIBKOCTI IYT MK KOXKHOIO
Mapor0 TPAHCIOPTHUX paloHiB. JI0 mepuioro TUIy BIJHOCSATHCS MOAEII 3 €IMHOIO
JYyrol0 MK CYMDKHUMH TapaMH BEpPIIHH, SIKI 3aCTOCOBYIOTHCS MPU MOJICIIOBAHHI
MICBKMX TMAaCaXUPChKUX TEPEBE3CHb Y MICTax 3 OJHHMM BHJOM MICHKOTO
NacakKWPChKOTO TPAHCIOPTY, Halyactime aBToOycHHUM. Jlo apyroro kmacy
CTaBJIATHCA MOJAENl 3 0e3Nmiy4i0 Jyr MDK CYMDKHUMU BepHiMHamu rpada
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TPAHCIIOPTHOT MEpeXki, KOKHA 3 AKUX OMHUCYE 3B'A3KY BianoBiaHoro i Buay MIIT.
Kpamum € apyruii miaxia 10 onucy TpaHCOpTHOI Mepesxi micta. [Ipu nbomy meTomi
MPE/ICTABIICHI TPAHCIOPTHOI MEpPEKi HE BHUHUKAE TPYIHONIIB 3 MOJEIIOBAHHSIM
MapIIPYTHOI MEpeXi, y K € MpUCYTHIM aekuibka BUiB MIIT.

Mopnens GyHKIIOHYBAaHHS MapIIpyTHOI MeEpexi sBisie cO00K0 OMHC Tpac
MapmipyTiB 1 iXHIX HpOBlBHI/IX MoxuBocTel. Tpaca mapmpyty wMoxke 6yTI/I
IpeCcTaBjiICHa y BUTIIAII MEpeiKy BEpIIMH rpada TpaHCHIOPTHOI MEpexi, yepe3 sKi
BIH TpoXoauTh. Jlo mMmapaMmeTpiB, M0 XapaKTEPU3yIOTh TPOBI3HI MOMKJIUBOCTI
MapuIpyTy BIZHOCATHCSA Taki MOKA3HUKH, SK JOBXKHHA MapHIpyTy, 9Yac pyxy B
IpsIMOMY ¥ 3BOPOTHOMY HampsIMKaX, KUIBKICTh 1 MapKa MpaloYuX Ha MapuIpyTi
T3. BukopuctaHHs UHMX T[IOKa3HUKIB 3a0e3nedye JIerKUid pO3paxyHOK I1HIIMX
napameTpiB MapiipyTy. Uepes Te, 0 eIeMEHTH MapIIpyTHOI MEPeXi BILTUBAIOTH HA
BCl 1HINI €JIEMEHTH MAapHIPYTHOI CHUCTEMH, 3aBJaHHS MapUIpyTH3allii Mae
NEPIIOYEProBy poJib y IUIAHYBaHHI M opradizauii poOOTH CHUCTEMH MICBKOIO
NacakKUPChKOTO TPAHCIOPTY B LUIOMY. Y poOOTax MNPHUCBSIUYEHUX MOJIEIIOBAHHIO
MapuIpyTHOI Mepexi 3aBIaHHSA (bopMyBaHH;[ CXeMH MapmpyTns MPENCTABIISETHCS K
BHU3HAYEHHS TaKMX Tpac 1 MPOBI3HUX MOKIMBOCTEW MapUIPYTiB, SKi 3a0€3MEUyIOTh
MIHIMaJIbHE a00 MaKCUMallbHE 3HA4YeHHS (YyHKIIOHATa MPUUHATOIO B SKOCTI
KpUTEpit0 OUIHKM 1ii edexTtuBHOCTI. Ilpum pimieHHi 3agady  MapuipyTusaunii
OOOB'SI3KOBUMU € YMOBHM BHKOHAHHS BUMOT, $IKi 3a0€3I€4yIOTh JIOCTATHIA pPIBEHb
TPAHCIIOPTHOTO OOCIYTrOBYBaHHSI HACEJICHHS: BCl TPAHCIOPTHI PalOHM 1 IUISTHKU
BYJIMYHO-IOPOXKHBOI MEpEXi, Mo sSKux 3aiAcCHI0EThcs pyx MIIT, nmoBunHI OyTH
OXOIUIEHI MapuIpyTaMu ¢c(hopMOBaHOI MAPIIPYTHOT MEPEXKI.

Icnye Garato meToaukK (GopMyBaHHS MapLIPYTHOI MEPEXI Cepell IKUX MOKHA
BUJIUTUTH TPU HAWOUTBII XapakTepHI TPYHH: EMIIIPUYHUN TMiAXiJ, MaTeMaThuyHa
ONTHUMi3allis, EBPUCTUYHI METO/IH.

Emnipuanamii migxinx 3acCHOBaHWM HAa BUKOPHWCTAHHI JOCBIAY TPAaHCTIOPTHUX
MpaIliBHUKIB, HOPMAaTUBHUX JIOKYMEHTIB, CTaHJapTiB TPaHCIIOPTHOTO
00CITyTOBYBaHHA. ¥Y IIbOMY METOJ1 BUKOPUCTOBYIOThCS CITPOILEHI MOJIENT PO3MOALTY
MACaXUPOIOTOKIB MO MAPUIPYTHIM Mepexi. BUKOpuCTaHHS 1IbOTO METOY OOMEXEHE
yepe3 Te, 0 MOKe OyTH PO3IJIAIae€ThC HE3HaUHA KUIBKICTh BapiaHTIB MaplIpyTHOI
mepexi. [lpu 1mpomy oOpaHa mapmipyTHa Mepeka Moke OyTu He Onm3bka 10
ontuManbHOi. Ha mpaktuii ned miaxiJy BUKOPUCTOBYETHCS MPHU MaplIpyTH3allii B
MaJIMX HaceJIeHUX MyHKTax abo MpH MapIIpyTU3alii OKpeMHUX PaiiOHIB MICT.

MaremaTuyHa  omnTHMI3allis, 3acHOBaHa Ha  TeOpli  MaTeMaTHYHOTO
MporpamMyBaHHs J03BOJIsie (DOpMYBaTH TaKy MaplIpPyTHOI Mepexl, ska 3ade3nedye
ONTHMAJIbHE 3HAYCHHS OOpaHOTO KpuTepiro. J[OCATHEHHS ONTUMAIBLHOTO PINICHHS
NMOBUHHE 3a0e3meuyBaTuCid OUIBIIO KUIBKICTIO KOHKYPEHTHUX MAapUIPYTIB,
HE3aJICKHICTIO Bil 1ICHYIOYOI MAapUIPYTHOI MeEpexi 1, MOXKIHWBO, YaCTKOBUM
BUKOPUCTAaHHSM TOYHMX METOAIB MareMaTWyHOi onrtumizamii. TeopeTrnyHa
OOIPYHTOBaHICTh METOJMKH MapUIpyTH3allii nepeadavyae BHYTPIIIHIO MOTOJKEHICTh
ITOPUTMY, JIOT1YHICTh BUKOHYBAHUX J1i 1 BUKOPUCTaHHS 3HaHb Cy4acHOI HAYKH PO
MIIT. IlpwuitasiTa rimore3a B3aeMOIIi MacaXUpiB MpH BUOOP1 NUIAXY TEpecyBaHHS
MOBMHHA BIANOBIIaTH CY4YaCHUM YSBIEHHSAM [P0 B3a€EMOJI0 JIIOAWUHU B
TpaHCHOPTHIA cuctemi. Pe3ynmbratu o0OOCTEXEHb IepecyBaHb HACENEHHs, SIKi
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MpOBEJCHI B HaIIil KpaiHi ¥ 3a KOPIOHOM, JTO3BOJISIOTH 3pOOWTH BHUCHOBOK PO
MOJIMBUH XapakTep Mpolenypu BUOOPY NUIAXY IMEpPEeCyBaHHS MacaXUpiB NpU
3M1MCHEHHI TIepecyBaHb 1 MPUPOJIHO, 110 Mpu (HOPMYBaHHI MAPIIPYTHOT MEPEXK1 MICT
o0jacHOro Macmrady He MOKHa OOMEXYBAaTH OJHO3HAYHICTIO IUIAXIB MEpECyBaHHS
MDXK KOXXHOIO TIapOI0 TPAHCTIOPTHUX PAMOHIB MICTA.

Jlo HaWMOIMPEHIINX METOIiB Mapmpmiaun MOKHA BiJTHECTH eBpI/ICTI/IIIHl
MeToqu. BoHu 3aiiMaioTh NpPOMDKHE Miclle MDK EeMOIPUYHUM MiAXO0AOM 1
MaTEMaTUYHOIO ONTUMI3AIl€l0. Y IUX Crnoco0aXx BUKOPUCTOBYIOTHCS CHCTEMATHYHI
npouenypu st GopMyBaHHS M y1OCKOHaneHHs MapuipyTiB. CKIaIHICTh MPOOJIEMHU B
IIJIOMY CKOPOYY€ETHCS 3a PaxyHOK ii JEKOMIO3UIli Ha KOMIIOHEHTH. Y paMKax
KOXKHOTO KOMIIOHEHTa YTBOPIOETHCS palllOHalbHE, a 1HOJ1 ¥ ONTHUMallbHE PIIICHHS,
3a naHux oOMexeHb. CKJIaJHICTh 3aBAaHHA 3HAYHO CKOPOYYETHCS 3a PaxyHOK
OOMEXEHHSI KUIBKOCTI B3a€EMOJIIM MK KOMIIOHEHTaMHU PO3paxyHKy. BukopucTtanHs
[IK 103BOJsiE pO3MIISIHYTH BEJNMKY KUIBKICTH BapiaHTIB MapUIPYTHOI MEpexl 1
BUOpaTH TOM BapiaHT Mepexi, 1o 3a0e3neuye edhekTuBHICTh podotu MIIT. ITouarok
pPO3pOOKH EBPUCTUYHUX AJTOPUTMIB MaplIpyTH3allii BYEHMMH B HaId KpaiHi
noknaB meron HUMAT, mo onepkaB HaibOinpmie nomupeHHs. Lls merognka
oJlep)kajia CBIM MOJaJbIIMA PO3BUTOK y poOOTaX BUEHHX, SKI PO3MIUPHIH
MO>KJIMBOCTI ii 3aCTOCYBaHHsI, 32 PaXyHOK 30UIbLIEHHS PO3MIHHOCTEH pPO3IISHYTOI
TOIOJIOTTYHOI CXEMH, CKOPOUEHHS Yacy po3paxyHKY 3a paxyHOK Bukopuctanus [1K,
BKJIFOUEHHSI B HHOTO HOBHX MEPCIEKTUBHUX MapuipyTiB. Cepen 1ux poOiT BETUKUN
iHTEepec s GOpMYBaHHS MapIIPYTHOI MEPEXi MICT MPENCTaBIAIOTh podbotu Jlomi
B.K., I'op6auora I1.®., Aynina B.B., OnsxoBcekoro C.1O., Koiroka A. S1., llltanoBa
B.®. YV mux poborax po3risnarThbCsl TUTAaHHS MiJIBUIIEHHS €(EeKTUBHOCTI
MapiipyTtHoi cuctemu MIIT 13 ypaxyBaHHSIM BCiX HAasIBHUX y MICTI BHJIB MacOBOIO
MICBKOT'0 MACAKUPCHKOr0 TPAHCHOPTY W BOHU BIANOBIAAIOTH OCHOBHMM BUMoOraMm. B
nocmimpkeHasx Korroka A. 5. 30ubIeHni iana3oH pO3TIASHYTHX MAapUIPYTIB MEPExKi
32 paxyHOK BKJIIOYCHHS B MHOXHHY KOHKYPEHTHHX MAapHIPYTiB THUX [UIAXIB
MEepPECYBaHHS MK KIHLEBUMH MyHKTAMH, Yac MEPECYBAHHS, MO SKUX BIAPI3HAETHCA
B1JI MIHIMQJIbHOI'O HE OLIBIIIE HI)K HA IIEBHE 3HAUYECHHS.

VY poborax I'opbauosa I1.®D. nponec hopmyBaHHsS palioHaTbHOI MapIIPYTHOI
MepeXi POBOAUTHCS OTH, TIOKH HE Oy/e OTprMaHe O4YiKyBaHE 3HAYEHHS IIIHOBOI
¢dbyukii. LinpoBa QyHKIS MapipyTHu3alii, BiIMOBIIHO BUXITHUX JTAHUX, BU3HAYAE
CyMy BUTpaT Ha EKCIUIyaTallil0 TPAaHCHOPTY 3a PO3TJISHYTUH Mepiox 1 BapTiCHY
OILIIHKY HACIIIKIB TPAaHCIOPTHOrO Tpolecy (3HIWKEHHAM MPOIYKTUBHOCTI TMpalii
MacaXMpiB HA OCHOBHOMY BUPOOHUITBI BHACIIJJOK TPAHCHIOPTHOI CTOMJTIOBAHOCT1).

Y poborax Aymina B.B., pamioHaipHa wMapmipyTHa Mepexa TOBUHHA
3a0e3neuyBaTd MOXJIMBICT BHOOpPY TMacaXupam JEKUIBKOX aJlbTEepPHATHUBHUX
BaplaHTIB 33J0BOJICHHS MOTpPeOU B MEPECYBAHHI, SIKI HE3HAYHO BIAPI3HAIOTHCS BiJ
HAWKOPOTIIIOTO 332 YaCOM MIX NMYHKTaMH BiJNpaBlieHHs W npu3HaueHHs. L[ BuMora
JI03BOJII€ 3HU3UTU 3HAYEHHS Koe(]illleHTa 3alOBHEHHS CAJIOHIB TPAHCIOPTHUX
3aco0iB Ha Mapmpyrax MIIT i ckopoTuTu BUTpaTH 4acy pyxy B TPAHCIIOPTI.

VY pesynbTari OrjsAy JITEpaTypHUX JKEpeNl MpOBEICHUN aHai3 Iepemar i
HEJI0JIIKIB METO/I1B MapIIPyTHU3allii.
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Mogenp moTpedu MacakupiB y MEPECYBaHHAX 3BHUYANHO IMPEACTABISETHCS Y
BUTJISIII  MaTpuili KopecrmoHAeHIid. Jlms T omepkaHHS BHUKOPUCTOBYIOTH JBa
migxonu. Ilepmmii migxim ©6a3yeTbcsi Ha TPOBENEHHI HATYpHUX OOCTEKEHb
nepecyBaHb 1 J03BOJIAE OAEpPXKATH MaKCHUMaJbHO JOCTOBIpHY 1HcpopMau1}o npo
TPYJIOBl TIEpECYBaHHA. Y JPyromMy TiAX0Jl BUKOPUCTOBYIOTh pPI3HI TEOPETHUHI
Mozeni po3ceneHHs. Jpyruii minxin HaiOuiem kpauui. e nmoscHioeTbes TUM, IO
BiH BHMara€ 3HA4YHO MEHINUX TpareBTpaT s 300py BuxigHOi iH(popMaii u
NPOBEJICHHS PO3PAXyHKYy MAaTPHUIll KOPECMOHACHIIN y TMOpPIBHAHHI 3 METOJaMH,
3aCHOBaHMMH Ha HATYPHUX CIIOCTEPEKCHHSX.

Mopnens po3moaiay MacaKUpOMOTOKIB MO MapIIPyTHIM Mepexi Npu3HaueHa
JUIS TIPOrHO3YBaHHS PO3MIPIB MACaXUPONOTOKIB HAa Mapuipyrax, 1 H03BOJISIE
BH3HAYUTH OOCSAT TIepeBe3C¢Hb IO KOXHIM minsgHii mapmpyty. lLleit mpomec €
HallMEHII BHMBYEHMM 1 CTAHOBUTH BEJIMKWUI 1HTEpec Mg BUYeHUX. HalOuibiie
NOLIMPEHHA HA TMPaKTUI  OJepXald JBI OCHOBHI  Mojemi posnomny
MAcaXUPOIIOTOKIB MO MapmipyTHoi Mmepexi. Ilepmia momens mpuimyckae po3momain
KOPECTIOH/ICHIIIH 10 €IMHO HAWKOPOTIIOMY MUISIXY TMepecyBaHHsS, 3aJaHOMY
TPUBAJIICTIO 4Yacy nepecyBaHHA. Llg rimore3a [gae OJHO3HAYHUN PO3MOALI
MacaXMPOIOTOKIB, OJHAK, HE BPAXOBYE MMOBIPHOIO MOro XapakTepy, MOXKJIUBOCTI
BHOOPY MacaXUpamu Pi3HUX HUISIXIB CIIOJIYYEHHSI MO MPUBAOIUBOCTI PI3HUX BUJIB
MIIT, pi3HOi BapTOCTI MPOi3Ay, PI3HOTO piBHSI KOMQOPTY MOi3KU macaxxkupis. [pyra
MOJIeNh TIEPEPO3MOALTY MacaKUPOIOTOKIB MO0 MapIIPyTHOI Mepexi Oa3yeTbcs Ha
IMOBIPHICHOMY XapakTepi Mporenypy BUOOpY MacaXupoM NUIsXy nepecyBanHs. [Ipu
IIbOMY BapiaHTi, 3aBJaHHS PO3MOJUTY IMAaCAKHUPOIIOTOKIB HAa MapUIPYyTHIA Mepexi
3BOJIMTHCSA 10 BHU3HAYCHHS WMOBIPHOCTI BHOOpPY TACaXKUpPOM KOXHOTO 3
abTEPHATUBHUX IUIAXIB MEepecyBaHHsA. Po3risigatu, y SKOCT1 aabTepHATUBHUX, BCIO
0e3/1iu HUISAXIB MEepecyBaHHS MDK KOXXHOIO Mapor0 TPAHCHOPTHUX PAMOHIB AYKe
BaXKO, 1 HE 3aBXKJM Ma€ CEHC, OCKUIBKU TIpPIIi 13 IUX NUIAXIB HaBPSAJ 49u OyIyTh
BUKOPHUCTOBYBATHCS Tacakupamu. Jlos CHOpOIICHHS pPO3paxyHKiB JIOIIBHO
pO3IJIAaTH YacTUHY MUISAXIB MEpecyBaHHA MK Mapor paiioHiB. Ilpu upomy
PO3TIIAAIOTHCS TUIBKKA Ti BapiaHTH NUIAXY TEpEeCyBaHHS, SKI BIAPI3HSIOTHCA BiJ
HAKOPOTIIOTO HAa TEBHE 3HAYCHHS TIOKa3HWKA, IO XapaKTepH3ye TPYIHOII],
(KUTBKICTH TEepecaPKeHb, JAIBHICTh a00 Yac MEPEeCyBaHHA 1 T.11.). Y IIbOMY BUTAIKY
nependavaeThCsl piBHA TepeBara IUISXIB IMEpecyBaHHS 3 00J1acTi 3TJIaJPKyBaHHS.
IcHye TakoX MiIXiA M0 BU3HAUEHHS IUIAXY MEpecyBaHHS MacaXupa, 3aCHOBAHHUM Ha
ncuxodiznunomy 3akoHi Bebepa-Denxepa, 1110 BU3HAYAE 3aTEKHICTh 3MIHU PEaKIii
JIOJIMHU Ha 3MiHY BEJIMYMHU MOJIpa3HUKA. SIK OCHOBHI MpUUMAIUCS TakKi napameTpu
HUIAXY pyXy fK Yac TepecyBaHHs, KUIbKICTh NEpecapkKyBaHb 1 BapTICTh HPOI3NY.
Bin3HaurMo, MO CTBOpEHHSI 3arajibHOi MOJENl PO3MOJLTY MacCaKUPOMOTOKIB IO
MapIIPpyTHIA MICBKIA MeEpexl MOXE MPUBECTU 0 HEraTMBHUX pe3yJbTariB. i
[OTO HEOOXIMHO pO30UTH MPOIEAYPY BHU3HAYECHHS IMaCAKUPOMOTOKIB Ha
MapIIpyTHOI Mepexi Ha psj eraniB. B eramax npoiiec BUOOpy HUISAXY MepecyBaHHS
JTOCUTh J100pe BHBYEHUH. TakoX IMOTPIOHO BH3HAYWMTH 3aBAaHHS MOJCIIOBAHHS M
TOYHICTh PIIMICHHS, a MOTIM BU3HAYUTH SIKMM METOJ PO3IMOALIY IMacakKUPOIOTOKIB
3aJI0BOJIbHSIE BUCYHYTHM BUMOTaM.
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Merta Ta 3aBAaHHA
BcranoButr 3aKOHOMIPHOCTI MEPEPO3MONLTY MACAKUPOMOTOKIB HA MICHKUX
Mapuipyrax s [MiJABUIIEHHS e(EeKTUBHOCTI MACaXUPChKUX I[EpEeBE3CHb 1
pUBAOJIMBOCTI MapUIPYTIB.
Pe3ybTaTu BUpilIeHHS] OCHOBHUX 3aB/1aHb
Bubip nacaxxupaMmu MapuipyTy MiCbKOT0O MacaKUPCHKOT0 TpaHCTIOPTY (hopmye
MacakKUPOMOTOKN Ha HHUX. BinOyBaeTbcs miJ BIUIMBOM CYKYIHOCTI PI3HOMaHITHHX
dakTopiB. OJHI 3 HUX TOB’sI3aHI 3 COMIAIPHO-EKOHOMIYHUMH 3aKOHAMH PO3BUTKY
CYyCNUIBCTBA Ta HE 3AIMCHIOIOTh NPSIMOro BIUIMBY Ha OOCAr TIEpPEBE3€Hb Ta
MACcaXUPOIOTIK, 1HII OaraTo B YoMy 3ajexaTh BiJ piBHSA Ta (HOpMHU Oprasizaiii
TPAHCIIOPTHOTO TMpollecy Ta Oe3MocepeHbO BIUIMBAIOTh Ha OOCAT TPAHCTIOPTHOI
po6otu. CTymiHb BIUTUBY pi3HUX (pakTopiB HeomHakoBui. DakTopH, K1 BIUTMBAIOTH
Ha YTBOPEHHS MACaXUPOIMOTOKIB MOXKIIUBO PO3AUINTU HA 4 TPYIIH:

- COLIIAJIbHO-€KOHOMIYHI ~ ()aKTOpM —  MOXJIMBICTH ~ KOPUCTYBaHHS
TPAHCIIOPTOM Ta MaTepiadbHUN JOOPOOYT Pi3HUX TPYIT HACETICHHS;
= TepuTopianbHi (pakTopu — BUPOOHUYO-TOCTIOJAPYE Ta KYJIbTYpPHO-

MoOyTOBE 3HAYEHHS MICTa, pPalOHY; YHCEIbHICTh HACEJCHHs, HOro UIIILHICTD,
PO3CEJICHHS JKUTETIB BIIHOCHO 00’ €KTIB TSKIHHS,

= oprasizaiiifii ¢akTopu — IMIUIbHICTh MaPIIPYTHOI MEPEXK1, YACTOTA PyXy
TPaHCIOPTY, BUJ TPAHCIIOPTY, BUTPATU Yacy HACEJIEHHS, SIKICTh OOCIYyTrOBYBaHHS Ta
1H.;

- IPUPOTHO-KIIMATHYHI (haKTOPH.

AHani3 (axkTopiB 110 BIUIMBAIOTh Ha YTBOPEHHS MacCaKUPONOTOKIB J03BOJIMB
CTBOPUTHU €AUHY CTPYKTYPHO — JIOTIYHY CXEMY JOCTIKeHHS (puc. 1).

Jocnikenns npusadansocti Mapumipytis MITT

AHaNI3 1104HX METOAHK
AOCALKEHHS npuBadauBocTi —  TeopeTuyHi 10CAIDKEHHS ——
mapuwpytis MIIT

Pospodka naany AHa1i3 pe3yabTaTiB
CKCTIEPHMEHTY AOCTLIKCHHSA

Po3pobka moaeni
BH3HauCHHA NPHBaGAHBOCTI
mapuwipyris MITT

|AHA113 pe3yibTatiB
MOIETI0BAHHSA

[TpoBenenns aHkeTyBaHHs Criiazasns CTpYKTYPHOI
xopuctysayis MIIT CXeMH 00'CKTY J0CTI/KEHHA

Bussienns daxkropis. sKi OuliHKa HayKOBO-
MeTtoanka npoBeACHHA Ta

BIUIHBAKOTH Ha NpHBalIHBICTD Budip meTony MoaenioBaHHs NPaKTHYHOTO PiBHA
. Pe3yaALTATH €KCNICPHMEHTY :
mapupytis MIIT - g JAOCALKEHHS
Po3paxyHok
IocTanoBka meTH, 3a1a4 Ta ImiTawiiine MaremaTnyse " NOKA3HHKIB
R : Po3pobka nporpamu -
POO0UOI riNOTe3H JOCALTKCHHA | | MOACMIOBAHHA = | MOAETIOBAHHA ed)eKTHBHOCTI
pllueHb

DopmynOBaHHs BHCHOBKIB

Pucynok 1 CTpyKTypHO-JIOTiYHA cXeMa JOCTiIKeHHsI TPUBA0JIMBOCTI
MapLIPYTIB MICHKOI0 NACAKUPCHKOr0 TPAHCIIOPTY
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[Ipu nmocmijkenHi npuBabmuBocti  MapuipytiB  MIIT sk kpurepiid
edeKTUBHOCTI MpW BHOOPI HAUOLIBIT TPUBAOIMBOrO MAapIHIPYTy, Oyae BHCTYIATH
CepeAHiil yac OuIKYBaHHS MacakXMpaM TPAHCIOPTHUX 3acO0IB Ha 3YNUHOYHOMY
MyHKT1, TOOTO:

Tou — min., (1)
TpuBaicTh OYIKYBaHHS NACAXKUPAMHU TPAHCIOPTHUX 3aCO0IB HA 3yMMUHOYHOMY
MIYHKT1 BU3HAYAETHCSA 32 (hOPMYJIIOIO:

_ ZTTCI- - Tnaq-
Tou= e ) (2)

n
ne Tyc — yac mpuOyTTs TPAHCIIOPTHOIO 3aCO00y HA 3yNHUHKY, XB.;
N — KUIBKICTh MACAXKHUPIB;
T, — 4ac mpuOYTTS macakupa Ha 3YIMUHKY, XB.
Yac npubyrta T3 Ha 311 nopiBHIOE:
T,.=T,, +N-I+t, +AT, (3)
ne T,,, — 9ac mouaTky pobotu mapmpyry (mpuiimaemo 7:00, ToMy 110 MOZEIb
PO3pOOIIIETHCS ISl PAaHKOBOTO Tepioay "'mik' 3 7 10 9-i paHKy), XB.;
N — nopsiAKOBUI HOMEp peiiCy;
I — iaTepBan pyxy T3, xB.;
t,.. — 9ac MPOCTOIO Ha KIHIIEB1H 3yNUHII, XB.;
AT,. — BimxuneHHs Bim dacy npuoOyrrts T3 na 3II (mpuiimaemo, 1o
PO3MOJIUISETHCS 32 HOPMAIBHUM 3aKOHOM), XB.
Yac npubyrTa nacaxkupa Ha 311 omiHro€eTbCs 3a (OPMYIIOH0:
T.,.=T, +t,,+At, 4)
ne T, — 4ac BUXO[ly acakupa i3 JIoMy, XB.;
t,;0 — yac Ha miaxin nacaxupa 1o 311, xB.;
At — BIIXWIEGHHS BiJl 4acy BHUXOJYy Macaxupa i3 oMy (IpuiiMaeMo, M0
PO3NOJLISETHCSA MO €KCITOHEHIIATbHOMY 3aKOHY PO3IOJILTY), XB.
BpaxoByroun monepeaHe, Maemo, IO 3HAYEHHS KPUTEPil0 €PEeKTUBHOCTI
BU3HAYEHUM uepe3 yac ouikyBaHHs nmacaxupoM MIIT na 311 nopiBHIOE:

4 noy D
T, =" - — min. (%)

106 BU3HAYMTH 3aKOHOMIPHOCTI MEPEPO3IMOALTY MACAKUPOIOTOKIB CIIOYATKY
Tpeba BHKOHATH MOJIEIIOBAHHS MPOIECYy BHOOPY MapmipyTy Ha OCHOBI 3HAYCHHS
Jacy OYiKyBaHHS macaxxupoMm. Jlimsg moOymoBuM IMiTariiHOI Mojeni HEOOX1THO
ONMMCATH 3a JOTOMOTOK MaTEMaTUYHOTO amapary MpOIECH, IO BUHHUKAIOTH MPH
OYIKyBaHHI Maca)XUPOM MICBKOT'O TPaHCIIOPTY.

Maiike BCl €JIEMEHTH, IO SBIISTIOTBCS BXOJaMHM O0’€KTa JOCIIKCHHS
B3a€EMOJIIOTh Mi’K COOOIO0 Ta BCl ITOKAa3HHUKH, 110 BXOASATH JO MOJEIl BIUIMBAIOTh Ha
pe3ynbTytouy BennuuHy. CXeMaTU4HO 3B’ SI3KM MK BXiTHUMHU (pakTtopamu (X Xo, ...,
Xy) 1 pe3yJIbTYIOUOIO 03HAKOI Y HAaBEAEHO Ha pHcC.2.

n
YT, +N-IT+t, +AT; . —T¢, —t,.,—Al)
_i=
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Kynbtypa Haniiinicts LlIBuaKicTh
--»| Yac nepecyBaHHs B
00cayroByBaHHs rnepecyBaHHs nepecyBaHHs T3 (X))

(Xo) (Xs) (in) l 1
BapricTtb v ' Mo0OinbHICTh
“l?(;gf*;fly Yactka nacaxupis, o oopaan mapupyt MIIT (Y) Mai‘i%PYTy

3 7)

3 F 3 T

HasBHicTh BITBHHX
MiCLb U1 CHIIHHS
(X4)

—  CWIbHUI 3B’SI30K MiK eJIeMeHTaMHU 00’ €KTAa J0CJII2KEeHH ;
el CJIa0KHH 3B’ 30K MIK eJIeMeHTaMH 00’ €KTa JOCTiIKeHH .
Pucynok 2 CxemaTu4He BigoOpaskeHHsI 3B’ SI3KIB Mik BXiTHUMHU (aKTOpaMM Ta
(X1 X2, ..., Xo) i BUXiTHOIO Pe3yJILTYI0UOI0 03HAKOK Y

3B'5130Kk MK X; Ta Y 3BOPOTHO-TIPOMOPLIMHUMN, Yepe3 Te 10 MEHIIMH dYac
nepecyBanHs B T3 Ha mapmpyri MIIT, Tum Oinpina yacTka macaxupis, 1o odepe
el mapupyt. 3B'SI30k MK X, Ta Y OpsIMO-IIPONOPLIAHUEN, TOMY IO YUM OUIbLIE
MIBUKICTh TIEPECYBAHHS HA MapIIpyTi, TUM Oulblne Oyje yacTKa MacakpiB, IO
o0epyThb Takuit MapuipyT MIIT. 3B's130k M1k X3 Ta Y 3BOPOTHO-TIPONOPLIHHUHN, TOMY
10 YMM MEHIIIa BapTiCTh MPOi31y HA MapLIPyTi, TUM OUIbIlIE Oy/1e YacTKa MacaKupiB,
o 00epyTh neit MappyT MIIT. 3B'a30k mixk Xy Ta Y npsaMo-TiponopiiiHui, ToMy
10 YuM Oulbliie Oy/ie BUIBHUX MICIHb NI cUAiHHA B T3, TuM Ounbiie Oyae yacTka
nacaxupis, 1o o0epytb Takuii mapuipyt MIIT. 3B'si30k Mik X5 Ta Y 3BOpOTHO-
MPOIOPLIIHUHN, TOMY 10 YUM OUIbIIIe Oy/e IHTepBall pyXy Ha MapuIpyTi, TUM MEHIIIE
Oyne vacTka macaxkwpiB, siki o0epyTh 1ieit mapmpyt MIIT. 3B's30k mikx Xg Ta Y
OPSIMO-TIPOTIOPIIIAHUM, TOMY WO YMM Ouiblie OyAe MOXIUBICTh MUIBIOBOTO
MepecyBaHHs, TUM Oulblie Oylne YacTka MNacakupiB (y SKAX € MOXIJIUBICTD
MJIBTOBOTO TIepecyBaHHs), ki 00epyTh Takuii MapmpyT MIIT. 3B's30k mixk X7 Ta Y
OpSIMO-TIPONOPUIAHUNA, TOMY [0 YUM Oulbllle Oyae MOOUIBHICTh MAapIIpyTy
(MOXIIMBICTD TIPOi3Ny Oe3 mepecakeHb Ha IHIMK T3, MOXJIHMBICTH 3YMHHKHU I10
BUMO31), TUM OUIbIIE Oyjae YacTKa MacakwupiB, Mo ooepyTh Takuit mapmpyt MIIT.
3B'130K MK Xg Ta Y NpsAMO-TIPONOPLIHHMI, TOMY 110 YUM Oulblle Oyae HaaIHHICTh
MapuipyTy, TUM OLIbIe Oyje 4acTKa Mmacaxupis, Mo 00epyTh Takuit Mmapipyt MIIT.
3B'130K MK Xy Ta Y NpAMO-NPONOPIINHUNA, TOMY 110 YUM Oublle Oyae KyJabTypa
0OCTyroByBaHHSI Ha MapmIpyTi, TUM Oinbine OyAe YacTKa MacakupiB, M0 00EPyTh
takui Mmapupyt MIIT.

3B'130k MK X5 Ta X; 3BOpPOTHO-NPONOPUIAHUN, TOMY IO YUM OuIblle Oyne
1HTEpBaJI PyXy Ha MAapUIPYTi, TAM MEHIIE Oy/ie BUIbHUX MICT JJisi CUAIHHS, TOMY IO
BUHUKHE BEJIMKA Yepra Ha TaKui MapIipyT.

3B'130k MK X, Ta X; 3BOPOTHO-NPONOPUIAHUNA, TOMY IO YUM OuIblIe Oyne
MIBUAKICTh T[EpECyBaHHS Ha MapHipyTi, THUM MeHIIe Oyae Yac TMOi3IKUH B
TPAHCIOPTHOMY 3acO01.

MO3KIHUBICTE MITETOBOTO

nepecyBaHHs (X¢) --4  lurepsan pyxy (Xs)
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Jlist orpuManHs iHQopMaLli Mpo TPUHIIUIM, 32 SKUMHU MacakKUpU OOUparOTh
mapmpyta MIIT nns nepecyBanss, He0OXiHE CTEIIAbHE CIIOCTEPEIKECHHS 32 HUMU
y BUIJISIII aHKETYBaHHA. AHKETa 1€ HE MPOCTO CIHCOK MUTaHb, & JJOCUTh TOHKUH 1
THYYKHA 1HCTpYMEHT aiis 300py 1H(opMmaiii. BoHa BUMarae perenbHOi yBaru mnpu
CKJIaJlaHH1 MHUTaHb MPU 3BEPTaHHI 10 HACEJEHHS, JIO THUX abo IHIIUX HOro TPy, 3
METOI0 BHMBYEHHS iXHIX BiJHOCHH [0 TMEBHUX sBUII. [Ipu mpomy moCHimKeHHs
MIPOBOJISATHCS B CHITBHUX 1HTEepecax. JIroau moBuHHI OyTH 00'€KTHBHO 3aIliKaBJICHI B
onuTyBaHHI. OJHAK 119 O0'€KTHMBHA 3alllKaBJICHICTh JAJICKO HE BCIMa MOXE OyTH
YCBIJIOMJIEHA, TOMY HEPIJKI BUMAJKU BIJIMOBH BiJl Y4acTi B ONUTYBaHHI, HEJOAIICTb,
HEYBaXHICTh, HEUIUPICTh y BianoBiasx. KopecmoHnmeHnt, Buparouu Ti abo iHIII
BiJTOMOCTi TIpO 3alIOBHEHHS aHKETH, 3ay4ace 10 cebe yBary onutyBaHux moei. [lpu
IbOMY B HUX CKJIQJalOThCsl MIE€BHI YSBIEHHS, MOJENb M XOMy AYMOK JOCIHITHUKA,
(bOopMYIOThCS IPUITYIIIEHHS TIPO HACIIAKY CBOET B3aeMOJIii 3 HUM 1 T.11. KopecronaeHr
NOBHHEH OyTH KOMYHIKaOeIbHHUM, MaTH NpUBAOIMBY 30BHINIHICTH, YapiBHY
MOCMINIKY Ha 00yn44i. BiH MOBMHEH MOSCHUTH yYaCHUKAM ONMUTYBAHHS, 110 TPOUTH
11€ JTOCJIIJPKCHHSI B iXHIX 1HTepecax.

JUis JMIOAMHU, IO TOMaiu y BUOIPKY, y4acTb B OMHUTYBaHHI SIBJSIE COOOIO
HE3pO3yMiJie 3HAYEHHS, 1 BIH 3BMYAHO CMYTHO YsBJs€ €001, 1m0 came Tpeda
MOBIIOMIISITH TOCTIAHUKY. TOMYy MOCHITHUK MOBHUHEH TMOSCHUTH, 3 SKOIO METOIO
MPOBOJUTHCA AHKETYBaHHS Ta JAaTH TOYHI IHCTPYKIII MO 3allOBHEHHIO aHKETH.
[HCTpyKIIisl MOBMHHA MOTIOMAaraTv JIOASM, MO0 y HUX HE BUHHKAIO JOAATKOBHX
TPYAHOCTEH TIPW 3alOBHEHHI AaHKETH. Y I[UJIOMY IHCTPYKINSI TOBMHHA OyTH
KOPEKTHOI. YYaCHUKU ONWUTYBAHHS 37al0Th aHKETH MOCHIAHMKOBL. OcTaHHIN
neperiasgae KokHy 3 HHMX. [loMITMBIIM MpOMyCK BIAMOBiJL, AOCHIAHUK HPOCUTH
3BEpHYTH yBary ydacHMKa ONUTYBaHHS Ha Il (aKTH, OCIIIHUK 3'SICOBY€E, YU
3p0O3yMIIO TUTAHHS, 1 MICJsS BHECEHHS BUIIPABIEHb 3a0upae aHKeTy. Y LUIOMY
O0OB'SI3KM JOCTIAHUKA 3BOASTHCS Yy HACTYMHOMY: TOBIJOMJICHHS JIIOASM METH
JOCHTIDKEHHS ¥ mpaBuiI poOOTH 3 aHKETOK; KOHTPOJIb HAJl MPOIECOM 3allOBHEHHS
aHKeTu; npuiioM aHker. [lepenik 000B'I3K1B, 3BUYAITHO K, CaM MO c001 HE JI03BOJISE 3
JIOCTATHBOIO SICHICTIO MPEACTaBUTH, IKUM 00pa3oM c(hopMyBaTH B JIOJEH TOTOBHICTh
OpaTu y4acTb B ONUTYBaHHI, BUKJIUKATH B HUX OaxkaHHS BIAMOBIJATA CaMOCTIMHO i
JOKJIaAHO. 3arajibHa BUMOTra — MOBAYKHE 3BEPTAHHA JIO YUaCHUKIB OMUTYBAHHS.

Po3pob6nena ankera y naniii poOOTi MICTUTh 5-Th MHUTaHb, B SIKUX 3aKJaJeHI
13-Tp TpUHLMIIB TOBEAIHKM Macaxupa mpu BuoOopi wmapuipyry MIIT, mo6
BU3HAUWUTHU MPUHIINIIL, 32 SKUM Macaxkup ooupae T3 juist mepecyBaHHs, HA MOCTaBJICH]
MUTaHHS BIAMOBIAL — ''Tak", Tpeba JaTu JMile OJHOro pa3y. B aHkeri 3aknaneHi
MPUHITIIN BUOOPY MapuIpyTy nacaxupa (tadi. ).

BusnauuBimm, 3a SKMMHA TNPUHLUUIAMH TacaXUpU OOUPAIOTh MapUIpyT
MICBKOTO MAaCaXKUPCHKOTO TPAHCIIOPTY, T4 BU3HAYMBIIH Yac OYIKYBaHHS MMacaXHUpaMu
TPAHCIIOPTHUX 3aCO0IB Ha 3YMUHOYHUX MYHKTaX, MOXJIHUBO PO3POOUTHU MOJENb
BUOOpY NacakupaMu HaOUIbII NpuBadauBUX Mapipytis MIIT.
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Tadumus 1 Crparerii moBeAiHKH acaKMpa npu BUOOPI MapipyTy

Howmep . . .
Crucnuiil 3MICT NOBEATHKY Macaxupa
IPUHIIAITY

1 [Tacaxxup uekae mepuIMi NPUEMHUN A 3A1MCHEHHS MOI3AKA MapuIpyT
MIIT.

2 [Tacaxup yekae mapupyt MIIT, sskuit camuii 1emeBui 10 S-TU XBUIMH.

3 [Tacaxup uekae mapupyr MIIT, sikuii camuii nemeBuid Big 5-tu 10 15-tn
XBUJIVH.

4 [Tacaxkup uekae mapmpytr MIIT, skuit camuii nemeBuit Ouibiie HIXK 15-Th
XBUJIMH.

3) [Tacaxxup dyekae wmapuipyr MIIT, skuii Mae camy BHCOKY HIBHAKICTb
JIOCTaBKU JI0 5-THU XBUJIUH.

6 [Tacaxxup uvekae mapmpyr MIIT, skuit mMae camy BHCOKY HIBHAKICTH
JIOCTaBKH BiJ 5-TH 10 15-TH XBUIIHH.

7 [Tacaxxup uyekae mapmpyr MIIT, skuii Mae camy BHCOKY IIBHJIKICTh
JI0CTaBKH OUIbIIe HIXK 15-Th XBUIIHH.

8 [Tacaxup gyekae mapmpyt MIIT, B skoMy rapaHTOBaHO € BUTbHI MICTISI JIJISt
CUJIHHS 0 5-TU XBUJIUH.

9 [Tacaxxup yekae mapupyt MIIT, B skoMy rapaHTOBaHO € BUIbHI MICIIS JIJIS
CUIIHHSA BiJ 5-TH 10 15-TH XBUJINH.

10 [Tacaxxup yekae mapmpyt MIIT, B skoMy rapaHTOBaHO € BIJIbHI MICIIS JUIS
CUIIHHS OUIbIIIE HIK 15-Th XBUINH.

11 [Tacaxup uexae mapuipyr MIIT, B gxkomy oMy 103BOJEHUHN MNUILFOBUI
MPOi3J 10 5-TU XBUJIMH.

12 [Tacaxxup yekae mapuipyt MIIT, B skomy HOMY M03BOJICHUN MiTbIOBHIA
poi3/ Bix 5-Tv 10 15-TH XBUJIUH.

13 [Tacaxxup vekae mapmpyr MIIT, B sxomy oMy 103BOJIEHUHN MiTLIOBUI

npoi3a OuTblIe HIXK 15-Th XBUIIUH.

JUist  nocnipkeHHd npuBaOIMBOCTI MAapUIPYTIiB MICBKOIO MacakKUPChKOIo
TpaHcopTy B M. KpomuBHUIBKHI Oynu OOpaHi TpU MapUIpyTH PIi3HUX BUIIB
TpancnopTy. Lle TponeitOycuuit mapmpyr NelO "Byn. ['enepama XKamoBa — ByIL
JlicomapkoBa" (puc.3, a), aBTo0ycHuit Mmapmpyt Ne274 "cenumie HoBe — mi1. borgana
XMenpHUIbKOro" (puc.3, 6), Ta MikpoaBToOycHUN MapuipyT Ne44 "Byn. ['enepana
Kamosa — cemumie ['ipanae” (puc.3, B).
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PucyHok 3 MapumipyTH pi3HMX BHIB TPAaHCHIOPTY: a — TpoJeiidyc Nel0; 6 —
aBTO0yC Ne274; B — mapuipyTHe Takci Ned4,
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Jlist orpuManHs iHQopMaLli Mpo TPUHIIUIM, 32 SKUMHU MacakKUpU OOUparOTh
MapHIpyTH MICBKOT'O0 MACaKUPCHKOTO TPAHCIIOPTY JIsl TIEPECYBAaHHS, OpPraHi30BaHE
creliagbHe CIOCTEPEKEHHS 3a MacakKupaMHu — aHKETYBaHHsS. AHKETH BUJABAIUCA
nacaxupam Ha 3ynuHkax ByJ. ['enepana JKanosa ta . bormana XmMenpHUIBKOTO, B
aHKETI JOJAaTKOBO MPOCHIIOCS BKa3aTH MPHOJIU3HHUIM Yac BUXOMY MAacakupa 3 JOMY,
AHKETH IMICJIA 3alOBHEHHS TaKOX 30Mpaiucs Ha 3ynuHKax ByJ. ['enepana XKamosa Ta
1. borgana XMenpHUIIBKOTO

IIpu mocnimkeHH1 ¢ikcyBaBcs 4ac MpocTor T3 Ha KiHIEBIH 3ymuHIl, HOMED
peiicy, yac BianpasieHHs T3 Ta KUIbKICTh MACaXHPIB, sIKI 00paayu MapuipyT.

JIist  OLIHKK CTymeHs BIUIMBY BXIAHUX (aKTOpiB HaA BHXIJ CHUCTEMU
CKJIaIa€ThCS perpeciiiHa Moaenb. ToMy 0 MOAeNTs BUOOPY MacakupamMu MapiIpyTiB
MICBKOTO TAaCaKUPCHKOTO0 TPAHCIOPTY 0a3yeThCs Ha pe3yibTaTaX aHKETHOTO
onutyBaHHs kopuctyBadiB MIIT, a came Ha cTparerisix MOBENIHKU MACAXKUPIB, TO
perpeciiiHy Moienb MOKIIMBO MOOYTyBaTH TUIBKH BiJ OJJHOTO MapameTpy (1HTepBaiy
pyxy). PerpeciliHy Mopaenb MOXHAa TPEICTABUTH Yy BUTIIANI alpOKCHMYIOUOTO
MOJIIHOMY TIEPIIIOTO MOPSIKY:

Y=a,+a-1, (6)
ne Y — pyHKiis BIOKIMKY (4acTKa macaxupis, siki oopanu mapupyt MIIT) ;
Ao, a1 — KoeiIieHTH perpecii;
I — iaTepBan pyxy T3.

Koedimientn perpeciiiHoi Mozem Ta iX 3HA4YUMICTh pPO3PaxOBYEMO 3a
noromororo nporpamu Excel.

Perpeciiina Mojienib Ma€ BUTJISI:

Y =263,4-30,595- 1 . (7)
ne Y —4acTka macaxupis, siki oopanu mapuipyTt MIIT, %;
I —1aTepBan pyxy T3, xB.

3HAYyNIICTh TMOKA3HUKIB, SKIi BXOAATh IO MOJEICH, OIHIEThC 'P-
3HAYCHHSM'', 11€ 3HAYCHHSM HE MOBUHHO mepeBuinyBatu 5%, a "P-3HadeHHs BCix
MOKA3HUKIB, Kl BXOJSTh J0 PO3pOOJIEHOI IMITAI[INHOT MOJIeNIl Ha 0araTo HMXK4Ye HIXK
5%, oOTKe TOKa3HUMKM 3HauuMMi. 3HadYeHHS 'R-kBagpata" mig po3poOsIeHOoi
iMiTaIiitHoi Mojeni aopiBHioe numie 0,2, 1€ CBIIYWTH MPO Te, IO B perpeciiiHii
moneni He BpaxoBaHo 80% dakrtopiB, a Tinmbku 20% BpaxoBaHO, TOOTO BHUOIp
nacaKupaMy MapuIpyTiB 3aJ€KUTh HE TUIBKU BiJl IHTEPBAILY PyXY, a 1 BI/I IHIIIUX, HE
BpaxoBaHMX B JaHId perpeciiiHiii mozgeni, ¢akropiB. Tomy HeoOXigHO
MpOaHai3yBaTH, SK 3MIHUThCS BHOIp macaxkupamu wmapmpytiB MIIT, sxmno
3MIHUTBCS CTPATETisl IX MOBEAIHKY Ta IHTEPBAT PYXY.

Curyaris nepma. [ macaxupiB MPiOPUTETHOIO € TEpIa CTPaTeris BUOOPY
Mapiipyty MIIT, 3HaduenHs iHTepBany pyxy T3 3MiHIO€ThCS Big 3 70 12 XBWIMH,
T00TO 42% mnacaxupis oOMparOTh MAapUIPYT IO MEPIIi cTpaTerii (macaxup O4IKye
NepIuiA MIXOMAMINA AJIg 3AIMCHEHHS! TOI3KU MaplHIpyT MICHKOT'O Maca’KUuPChbKOro
TpaHcnopTy), 24% mnacaxxupiB 0OMpParOTh MapUIpyT MO TPETI cTparerii (macaxxup
OYIKYy€ MapHIpyT MICBKOT'0 MACAKUPCHKOTO TPAHCIIOPTY, SIKUI CaMUil IemIeBUid Bif 5-
™™ 10 15-Tu xBWiIMH), 6% mnacaxupiB oOHUpalOTh MapIIPYT MO ChOMINA cTpaTerii
(macaxup OYIKye MapHIpyT MICBKOTO MAaCaXXHMPCHKOTO TPAHCIOPTY, KU Mae caMmy
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BUCOKY IIBHJKICTh JIOCTaBKU Ounbilie HDK 15 xBuiuH), 16% mnacaxupiB oOuparoTh
MapmpyT 1o JeB’sTiii crparerii (macaxkump ouikye wmapmpyr MIIT B sikomy
rapaHTOBaHO € BUIbHI MiCIld JUISI CHIIHHA Big S5-ti 10 15-Tm xBwimH), 12%
NacaXupiB OOHMpaAIOTh MapLIPyT MO TPUHAALATIA cTparerii (Macaxxup OYIKYye
mapmpyr MIIT, B sikoMy oMy 103BOJIEHUI MUIBTOBUI MPOI3] OuTbIe HIK 15-Th
XBWJIMH). 3aJI€KHICTh Yacy OUYIKYBaHHS MacakxMupamMu MapuUIpyTiB BiJ] IHTEPBAIY pyXy
T3 mpu mepniii cuTyarlii npeacTaBieHa Ha PUCYHKY 4.
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7 sapmpyT Nel0 (Tpoaeiityc)
0 smapmpyTt Ne274 (aBTO0YVC)
B smapmpyT Nedd (MapmpyTHE Takci)

Pucynok 5 I'icrorpama 3aj1e;KkHOCTi KUIBKOCTI MacaskKMpiB, 0 00paj MapumipyT
MIIT Bin inTepBajly pyXy Npu nepuiii cutyamii
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Curyanis apyra. J{ns nacakvpiB MPIOPUTETHOIO € TPETsl cTpaTeris BUOOpY
mapupyty MIIT, a 3nauenHs intepBany pyxy T3 3miHioerbes Bia 3 g0 12 xBuiuH,
T00TO 15% mnacaxupiB 0OMpaIOTh MAPIIPYT IO MEpIIid cTpaTerii (Macaxup OviKye
NEepIInA MIXOMAIIINA AJId 3A1MCHEHHS! TOI3AKA MapIIpyT MICBKOI'O MacaKUuPChbKOIro
Tpancnopty), 40% mnacaxxupiB 0OMpParOTh MapHIpyT MO TPETii cTparerii (macaxup
OYIKY€ MapIIPyT MICBKOI'0 MACAKUPCHKOr0 TPAHCIIOPTY, SAKUI caMuil AemeBuil Bi S-
™ 10 15-tu xBwmH), 15% mnacaxupiB 0OMPaAIOTh MAPIIPYT MO ChOMIM CTpaTerii
(macaxup OYiKye MapIIpyT MICBKOTO Maca)KMPChKOTO TPAHCIOPTY, KU Mae caMmy
BHCOKY IMIBUAKICTh JOCTaBKM OuIbllle HUK 15 xBuiuH), 15% nacaxupiB oOuparoTh
MapuipyT Mo JAeB’aTid crparerii (macaxup ouikye wmapmpyt MIIT B sxomy
rapaHTOBaHO € BUIbHI MiCI ISl CHIIHHSA Big S5-ti 10 15-TM xBwimH), 15%
MacaXupiB 0oOMpalOTh MapUIPyT IO TPUHAAIATINA cTpaterii (macaxup OUIKye
mapiipyt MIIT, B sskomy Homy J103BOJICHMH MIIBrOBUN Mpoi3a OuIbine HIXK 15-Th
XBWJIMH). 3aJI€KHICTh Yacy OUYIKYBaHHS MacaKxMpamMu MaplIpyTiB BlJ] IHTEPBAIYy PyXy
T3 mpu uerBepriii curyarnii. ['icTrorpama 3ameXHOCTI KUTBKOCTI TMACaXXupiB, IO
obopanu mapuipyt MIIT Bin inTepBany pyxy T3 mpu Apyriii cuTyaiii npecraBieHa
Ha PUCYHKY 6.
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smapmpyT Nel0 (Tpoaeidyc)
O sapmpyT Ne274 (aBTOOYC)
B mapmpyr Nedd (MapmpyTHE Takci)

Pucynok 6 I'icrorpama 3ajexHocTi KiTbKOCTI naca:kupiB, 110 00paju MapipyT
MIIT Bin inTepBajy pyxy npu Apyriii curyamii

Curyanis tpers. [ns macaxupiB NPIOPUTETHOIO € ChOMa CTpaTeris BUOOpY
mapmipyty MIIT, a 3Hauenns iHTepBany pyxy T3 3miHtoeThes Bix 3 10 12 XBWIMH,
T00TO 15% mnacaxupiB 0OMpaIOTh MAPUIPYT MO MEpuIiid cTpaTerii (Macaxup OvIKye
NEepIInA MIXOMAIIINA AJId 3A1MCHEHHS TOI3AKA MapHIpyT MICBKOI'O MacaKUupPChbKOIro
TpaHcnopty), 15% mnacaxupiB oOMparOTh MapHIpyT MO TPETii cTpaTerii (macaxxup
OYIKY€ MapuIpyT MICBKOI'0 MACAKUPCHKOr0 TPAHCIIOPTY, AKUI caMuil AelIeBuil BiJ 5-
™ 10 15-tu xBwmH), 40% mnacaxupiB 0OMpPaOTh MAPUIPYT MO ChOMIM cTpaTerii
(macaxkup OYiKye MapIIpyT MICBKOTO Maca)KMPChKOTO TPAHCIOPTY, KU Mae caMy
BHCOKY MIBUAKICTH TOCTaBKH Ounbie HiX 15 xBumuH), 15% mnacaxupiB oOuparoTh
MapuipyT Mo JAeB’ATid crparerii (macaxup ouikye wmapmpyt MIIT B sxomy
rapaHTOBaHO € BUIbHI MiCls sl CUIIHHSA Big S5-t g0 15-Tm xBwimH), 15%
nacaxupiB 0oOMpalOTh MapHIPyT IO TPUHAALATINA cTpaterii (macaxup OUIKye
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Mapuipyr MIIT, B sxomy oMy M03BOJIEHUN MUIBIOBUM MTPOi3j OuIbINe HDK 15-Th
XBWJIMH). 3aJI€KHICTh Yacy OYIKyBaHHS MacaXHMpaMu MaplIpyTiB Bifl IHTEpBAIY pyXy
T3 mpu tpetiii. ['icTorpama 3a1eKHOCTI KUTBKOCTI Maca)KUpiB, 10 00paIyd MapupyT
MIIT Bix inTepBany pyxy T3 npu TpeTii cuTyallii NpeacTaBieHa Ha pUCYHKY /.
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Pucynok 7 I'icrorpama 3aj1esKHOCTI KLUIbKOCTI MacaskKupiB, 10 00paju MapuIipyT
MIIT Bix iHTepBasy pyxXy NpH TpeTiid cUTyamil

Curyaniss uverBepra. i1 macaxupiB NPIOPUTETHOIO € JEB’SiTa CTpaTEris
BuOopy Mapuipyty MIIT, a 3HaueHHs inTepBany pyxy T3 3miHtoerbes Bi 3 10 12
XBWIMH, TOOTO 15% macaxupiB oOMparoTh MapuIpyT MO NEPIIIA cTpaTerii (macaxup
OYIKY€ TEepIIMA MIAXOMAUNNA IS 3AIMCHEHHS TOI3AKKM MapumipyT MIiChbKOTO
MacaXUPCbKOro TpaHcHopTy), 15% macaxupiB 0OMpPaOTh MapUIpyT IO TPETii
cTpaterii (macaXup O4YiKye MapuIpyT MICBKOT'O MacaXHUPChKOTO TPAHCHOPTY, SKUU
camuit aemeBuit Big 5-tu 10 15-tn xBunuH), 15% nacaxupiB 00MparOTh MapUIPyT 1O
ChOMI cTpaTerii (macaxup O4YiKye MapUIpPyT MICBKOI'O MacCaKUPCbKOro TPaHCIOPTY,
SKMM Ma€ caMy BHMCOKY LIBHUJIKICTh JOCTaBKM Ounbiie HiK 15 xBunun), 40%
nacaXUpiB OOMPAOTh MapIIPYT MO JEB’ATiH crparerii (Macaxup OYiKye MapIipyT
MIIT B sikoMy rapaHTOBaHO € BUIbHI MICISl JI1 CUIIHHS BiJl 5-TH 10 15-TH XBUJIUH),
15% mnacakxupiB 0OMparOTh MapHIpyT MO TPUHAMIATIM cTpaTerii (macaxup OviKye
mapuipyr MIIT, B sikoMy oMy 103BOJEHUI MUIBIOBUNA Mpoi3n Ouiblie HLK 15-Th
XBWJIMH). 3aJIeKHICTh 4acy OUIKYBaHHS MacaXMpamMu MapIIpyTiB BiJ] IHTEPBAIY pPyXy
T3 npu derBepTidt curyamii. ['icTorpama 3aJeXHOCTI KUIBKOCTI MacaXHpiB, IO
oopaimm  mapmpyr MIIT Big inTepBany pyxy T3 mpu derBepriid cuTyarlii
MPE/ICTaBIICHA HA PUCYHKY 8.
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3 4 5 6 7 8 9 10 11 12 Lxe
71 siapmpyT NelO (Tposeidyc)
O sapmpyT Ne274 (aBTobyC)
B sapmpyT Nedd (MapmpyTHe Takci)

Pucynok 8 I'icrorpama 3aj1e:HocTi KiIbKOCTI naca:kupis, 110 00paju MapipyT
MIIT Bin inTepBajy pyxy npm 4eTBepTiii cuTyauii

Curyamiss m’ara. J{ns macakupiB TMPIOPUTETHOIO € TPUHAMLATA CTpPATEris
BubOopy mapuipyty MIIT, a 3HaueHHs iHTepBaity pyxy T3 3miHtoeThes Big 3 10 12
XBWJIMH, TOOTO 15% macaxupiB oOUparoTh MapIIpyT MO MEPIIiid cTpaTerii (macaxup
OUIKYy€ TEpIIMK MIAXOMAMIIN [ 3AIMCHEHHS TOI3AKM MapIIpyT MIChKOTO
MAcaXUPCbKOro TpaHCHOPTy), 15% macaxupiB o00MpaOTh MapLIpyT IO TPETIH
cTparerii (macaXup OYiKye MapHIpyT MICBKOTO MacaXKUPChKOTO TPAHCIOPTY, KU
camuil gemeBui BiJ 5-tu 10 15-tn xBunuH), 15% nacaxxupiB 00MparOTh MapUIPYT MO
ChOMIH cTpaTerii (macakup OYiKye€ MapHIpyT MICHKOT'O MACaKUPCHKOTO TPaHCIIOPTY,
AKUM Ma€ caMy BHCOKY IIBHJKICTh JOCTaBKM Ouibiie HiK 15 xBunmz), 15%
MacaXupiB OOMPAOTh MapIIPyT IO JEB’SATii crparterii (Macaxkxup OYiKye MapHipyT
MIIT B sskOMy rapaHTOBaHO € BUIbHI MICIIS JJI CUIAIHHS BiJ 5-TH 10 15-TH XBUJIUH),
40% macaxxupiB 0OMparOTh MapUIPyT MO TPUHAMIATIA cTparerii (macakup OdiKye
mapuipyt MIIT, B sxoMmy oMy 103BOJEHMI MIIBIOBHHA Mpoi3a Ouibie HiXK 15-Tb
XBWJIMH). 3aJI€KHICTh Yacy OUIKYBaHHS MacaKMupamMu MapuUIpyTiB BiJ] IHTEPBAIY pyXy
T3 npu m’sariit cutyarii. ['icTorpama 3ajiexHOCT1 KUIBKOCTI NAcaXUpiB, L0 00payiu

mapuipyt MIIT Bix intepBany pyxy T3 npu m’siTiit cuTyaiiii npejcraBieHa Ha puc. 9.
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Pucynok 9 I'icrorpama 3aj1e:HocTi KiIbKOCTI naca:kupiB, 110 00paju MapipyT
MIIT Binx inTepBay pyxXy npu m’ariii curyauii
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BucHoBku

1. [TlpoBemeno anamiz ¢akTtopiB, M0 BIUIMBAIOTh Ha  YTBOPCHHSI
nacaxupornoroky Ha MIIT Ta HaBeneHO TeopeTHyHE OOTPYHTYBaHHS MPUBAOIUBOCTI
Mapiupytis MIIT.

2. Ilpm pocmimxenHi mpuBabmuBocti wmapupytie MIIT Teopernyno
pPO3pOOJIEHO TOCTAHOBKY 3aBJaHHS BU3HAYEHHS KPUTEPIiB MPUBAOIMBOCTI MpPH
BuOOpi macaxkupamu MapmpyTiB MIIT. Po3pobieno mopenb mporecy BUOOPY
nacaxupamu mapupyty MIIT.

3. Po3pobneHo mMeToauKy BH3HAUEHHS CTpaTerii MOBEMIHKH MacakKHpiB MpHU
BUOOp1 MapIIpyTy, JUIsl IPOBEICHHS ONMMUTYBAHHS CEpell MacakUpiB, PO MPUHIUIIN
3a SIKUMU BOHU o0uparoTh Mapuipyt MIIT.

4. Po3pobreHO METOAUKY MaTEeMaTUYHOrO IUIAaHYBaHHSA TPHUGPAKTOPHOTO
EKCIIEPUMEHTY, BHU3HAYEHO Jiama3oH BapitoBaHHA (AaKTOpIB Ta METOJIUKY
o0CTe:)keHHSI  (PaKTUYHOTO  MEPEpPO3MOAUTY MACAKUPONMOTOKIB HAa  HAMOUIBII
3aBaHTaxeHnx mapupyrax MIIT m. KponuBHunpkoro.

5. Ilpu ekcnepuMEHTaTbHOMY JOCIIPKEHHI, MPOBEICHOMY Ha MPHUKIIAII
eneMeHTiB MapipyTHoi Mepexxi MIIT micra KponuBHUIIBKOTO, B PAaHKOBH Mepioj
"mik", BUsBICHE (PAKTUUHE TEPEPO3MOAUICHHS MACAKUPOIMOTOKIB MK OOpaHUMU
Mapuipyramu. Tak BcraHoBieHOo, 1o 53,2% mnacaxupiB oOpanu mapupyt Ne 10
(Tponeiidyc), 30,9% macaxupi oOpanu mapmpyT Ne 274 (aBToOyc), Ta muie 15,9%
nacaxupiB ooOpamu mapuipyr Ne 44 (MapumpyTHe Takci). 3a OTpUMaHUMU
pe3ysbTaTamMu IMITAIlIHHOTO MOJCNIOBAaHHS B cepenoBumli Excel moxkna 3pobutu
BUCHOBOK, 10 MapuipyT Ne 44 (MmapuipyTHe Takci) MEHII TpUBAOIMBUM, HIXK
MapuipyT Ne 10 (TposneiiOyc) ta mapupyt Ne 274 (aBToOycC) MO TaKUM MOKa3HUKaM
AK: THTEpBaJ PyXy, BapPTICTh MPOi3Ay Ta HASBHICTh BUIBHUX MICIb JUIA CUIIHHA. ToMy
UM MTOKa3HUKaM MOTPIOHO YAUISTH HAaHOUIbIY yBary Ha 1HIIMX MaplipyTax.

6. AHami3 pe3yabTaTiB JOCTIKCHHS CBIAYNTH, 10 MPH MEPIIiA CUTYyaIll s
KO NPIOPUTETHOIO € mepiua crparterisi Bubopy mapupyty MIIT MinimanbHUE yac
OYIKYBaHHS CTaHOBUTH 3,13 xBunuH. [lpu npyriit curyanii s aKoi NplOPUTETHOIO €
TpeTsi crpateris BuOopy mapuipyty — 3,78 xBunuH. [Ipu Tperiéi cutyamii juist aKoi
MIPIOPUTETHOIO € ChOMa CTparteria Bubopy mapuipyty — 3,55 xBunuH. [Ipu yerBepriit
CUTYyallii JJIsl sIKO1 MPIOPUTETHOIO € AeB’sita crpateris — 3,67 xBwiuH. [lpu m’saTii
CUTYyaIli I SIKOT IPIOPUTETHOIO € TPUHAJATA CTpaTeris Bubopy Mapuipyry — 3,79
XBUJIMH.

7. 3a pe3ynpTaTaMy aHKETYBAaHHS MacCaXMPHU BIIJIAIOTh NMPIOPUTET MapUIPYTY,
AKOrO TPAHCIOPTHUI 3acid nepmuid MnpuOyBae Ha 3YNUHOYHUM MYHKT, TOOTO
nmacaxup obmpae MapuipyT, 9ac OUIKyBaHHS SKOTO MiHIMAJIbHUM. SIKIO Tacakxupu
OyayTh oOMpaTH MapuIpyT, BapTICTh MPOi3AYy SKOTO HaMEHIA, TO Yac OYIKYBaHHS
T3 30upmmuThCcs Ha 20,7%. ko nacaxupu OynyTb oOMpaTH MapuIpyT, IMIBUAKICTH
JIOCTaBKM SKOTO HaiBWINa, TO 4yac ouikyBaHHs T3 36umbmmthes Ha 13,4%. Skmio
nacaxupu OynyTb OoOMpaTH MapuIpyT, Y SIKOIO TapaHTOBAHO € BUIbHI MicCUs IJis
CUIIHHS, TO Yac ouikyBaHHs T3 30utbmutThbest Ha 17,2%. Skmo nmacaxupu OynyTh
o0upaTH MapipyT, B SKOMY HOMY J1I03BOJIEHUN MIJILIOBUM MPOI3Jl, TO YaC O4IKYBaHHS
T3 36umpmmThcsa Ha 21,1%.
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YK 656:338
YPAXYBAHHS EKOJIOTTYHOI'O ®AKTOPY ITPU OIITUMIBAIIIL HA
MAPHIPYTAX TPAHCIIOPTHOI MEPEXI
I'oayo I.B., k.T.H., g011., 'puHbKiB A.B., K.T.H., CT.BUKJ., MapkymuH A.O., TT-
2IM
[{enTpanbHOYKpaiHCHKHI HaIlIOHATBHUM TEXHIYHUI YHIBEPCUTET
Hpouns O.I1., k.T.H., A011., I'epuia M.C., ct.rp. MAM-52
TepHONUIBCHKUI HALIIOHAJBHUN TEXHIYHUM YHIBepcUTET iMeH1 [Bana [lymtos

Abstract

The paper shows how, by optimizing the passenger flow on the city's route
network, it is possible to design the shortening of some routes in order to reduce the
impact of vehicles with internal combustion engines on the environment. Effective
design of passenger transportation in the city by solving a multi-criteria task and
introducing criteria characterizing the operational efficiency of traffic on the route, as
well as socio-ecological and economic efficiency of traffic organization is proposed.
In the model for choosing vehicles with a given level of transportation quality, it is
proposed to use quality indicators: ride comfort; travel speed; ecological safety. An
integrated assessment of the quality of transportation, taking into account the main
indicators, with their weighting factors, is proposed. The results of experimental
studies of the composition of exhaust gases of MAZ-203 and MAZ-206 vehicles on
the routes of Kropyvnytskyi are presented. It is shown that in the city of
Kropyvnytskyi, the volume of passenger transportation is increasing precisely by
trolleybuses with dynamic recharging, the fleet of which is constantly increasing.

Keywords: urban passenger transport, environmental factor, “"green wave",
bus, trolleybus with dynamic recharging.

Beryn

PiBeHb pPO3BUTKY Ta SKICHOTO (PYHKI[IOHYBAHHS MICBKOIO MNAacCa)XKUpPChbKOIo
TPAHCIOPTY 3HAYHO BIUIMBAE HA BHYTPIIIHBOMOJITHYHY Ta COLIAJbHY CTaOLIbHICTH
CYCINUIBCTBA, 10 CTABUTH IMIJBUILIEHI BUMOIHU 110 i€l cepu 311iCHEHHS] BUPOOHUYO1
nistbHOCTI. OCHOBHMM BHUJIOM MICBKOT'O MAaCa)KUPCHKOT'0 TPAHCIIOPTY € aBTOOYCHUU
TpaHcnopT. Bin 31aTHUM M0AHS 3a0€3MeYUTH HEOOX1HY MOOUIBHICTh TPOMAJISH Y
MOBHOMY 00Cs31 Ta BHCOKIH SKOCTI, TOMY BJIOCKOHAJEHHS HOTro poOOTH Mae
l'[piOpI/ITCTHC 3HaueHHsa. Oco0InBO IC CTOCYETHCA BINIIUBY €KOJIOTTYHUX IMOKA3HUKIB
Ha 3a0pyJHEHICTh HABKOJMWIIHHOIO CEPENOBMILNA MICTa HAa KOHKPETHHX JUISHKAX
HOro MapIIpyTHOI MEPExi.

Y xoai BceOIUHOro OOCTEXEHHS OyJ0 BUSBIEHO Oarato mnpoOJieM, IO
BIUTUBAIOTh Ha SKICTh Ta €()EKTUBHICTH aBTOOYCHOTO OOCIYTrOBYBaHHS ITaca>KHPIB.
Jlesiki iX BiJ3HAYMMO: BIJICYTHICTh €JMHOTO ILIEHTPY YHOPABIIHHA, 10 3abe3reuye
KOHTpPOJIb Ta PEryJIIOBaHHS pOOOTOI aBTOOYCHOrO TAapKy; BEIUKa KUIBKICTh
KOMEpPIIHUX aBTOOYCIB CTBOpHJIA MPOOJIEeMY HEBIAMOBIIHOCTI pPealbHUM YMOBaM
napameTpiB BYJIMYHO-IOPOXKHBOT MEPEXK1 Ta MYHKTIB 3YMUHKH.

HacminkoM 1mporo cranu dvepru aBTOOYCIB Ha 3YNMUHKAax Ta 30UIbIIEHHS
KUTBKOCT1  JIOPOXKHbO-TPAHCIIOPTHUX TPUTOA. 3YNMUHOYHI NYHKTH Ta JIUISTHKH
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BYJUYHO-IOPOKHBOI MEpEXi, M0 NPUMHUKAIOTh O HHUX, CTalld OCEPEIKOM
aBapiitHOCTI Ta CIPUSAIOTh BUHUKHEHHIO 3aTOPIB.

HenocratHicts MeTomiB y cdepi opranizaiii aBTOOyCHUX II€pEBE3€Hb Ta
NPUMHATTS pILIEHb Yy iXHbOMY YIPaBIIHHI BUKIMKA€E HEOOXIAHICTh NPOBEICHHS
KOMITJIEKCHUX JIOCIIKEHb 13 3aCTOCYBAHHSIM €KOHOMIKO-MaTeMaTUYHUX METOJIIB Ta
3 ypaxyBaHHSIM €KOJIOTIYHOI'0 YMHHUKA. BUABISAETHCS TaKOXK HEOOXIAHICTH BUOOPY
€KOJIOTTYHOT0 TPAHCIIOPTY 1 TpaHCTIOPTHHX 3aco0iB (T3).

AHaJi3 nonepeaHix A0C/IiIKeHb

Micbkuil TNacaXXUpCbKUW TPAHCHOPT 3aMa€ BAXIJIMBE MICLHE B EKOHOMII
Vkpainu. [lopiuHO AaHWUM BUAOM TPAHCIOPTY B HAIIl KpaiHl TEPEeBO3UTHCSA
onmu3pko 75% macaxupiB. BuB4YeHHs 3apyOiKHOrO Ta BITUM3HSHOTO JOCBIAY
TPAHCTIOPTHOTO OOCITYTOBYBaHHS MICHKHMX MAaCaKHPOMOTOKIB MOKAa3ye PI3HOMAHITTS
pillIeHb 111010 3MEHIIICHHSI BIUIMBY Ha IOBKULIS PI3HUX BUJIIB TPAHCIIOPTY.

Poszrnsparoun  nuTaHHS PO €KOHOMIYHICTh Ta 3HMKEHHS  BapTOCTI
eKCIUTyaTarii TpOMaJChKOTO TPAHCIOPTY Yy BEIMKUX MICTax Ta MeErarosiicax, 1o
MalOTh JOCTaTHIO €HEePreTHYHy 0a3y, yJOCKOHAJEeHI NOpOTH Ta BIIHOCHO JIETKUN
npoisib NUIAXY, aKTyalbHUM Oy/ie BUKOPHUCTOBYBATH TPOJEHOYCH 3 NTHHAMIYHOIO
MII3apsAKOI0, HIK MICBhKI aBTOOycH. Y TOpIBHSHHI 3 aBTOOyCcOM TpoJieHOyc He
3a0pyaHIoe atMocdepy, ACILIEBIIE B eKCIUTyaTallii, Ma€ MEHILIUN PiBEHb IIYMY 1, SIK
MPaBUIIO, OUTBIILY MICTKICTb.

JocnipkeHHsT  BITYM3HSHOTO Ta  3apyODKHOTO JOCBIAY 3aCTOCYBaHHS
AThTEPHATUBHUX BUJIIB TPAHCTIOPTY MOCTY>KUJIO MiACTaBOO st JOPMYBaHHS MOJIEI1
ITIOKPOKOBOT'O TMpoliecy MOpIBHAHHSA €(EeKTUBHOCTI eKCIUTyaTalii Tposeidyca 3
JMHAMIYHOIO MiA3apsIKOI0 Ta aBTOOyca, 10 MICTUTh BU3HAUEHHS KJIOUOBOI METH,
3aBJaHb, METOJIIB, PE3YJIbTATIB K OCHOBH YXBaJI€HHS PIIIIEHHS MPO MEPCIEKTUBHICTD
IBOr0 BUAY TpaHcnopTy MicT. IlokpokoBa IHCTpyKLiSs MpOLEAYpH MOPIBHAHHS
BIJIPI3HSETHCS] KOMIUIEKCHUM TI1JIX0/IOM OITIHKHM MOKa3HUKIB €KCIUTyaTallii.

[{inpoBa ycTaHOBKA (DOPMYITIOETHCS TAKUM YHHOM, 1100 TIPOIIEC TOPiBHSHHS Ta
BUOOpPY e(EeKTHBHOTO [UIsi HACeJIeHHS Ta HABKOJHMIIHBOTO CEpPEOBHINA BHUAY
MICBKOTO TPAHCTIOPTY 3aBEPIIUBCSA BU3HAUEHHSAM 3aXOJliB Ta MEXaHI3MY iX peai3altii
IUIsL BUpIIIEHHS 0araTOCTOPOHHIX LIed Ta mpodiieM Yy cucremi "TpaHCHIOPT-
IOBKULISI-HAceJIeHHA .

3aBAaHHs, TOCTABJICH] JIs JIOCATHEHHSI METU Y CUCTEMI "TPaHCIIOPT-TOBKUILIIS-
HAceJleHHs", MalOTh 3araJIbHAUA CUCTEMHHI XapakTep, MPOTE BOHU BUPINIYIOTHCS B
KOHTEKCT1 JaHOTO JOCIHIKEHHS 33 PaXyHOK BUOOpY Ta eKCIUTyarailii e(peKTHBHOIO
BUJlY MICBKOT'O TPaHCHIOPTY.

Bubip wmeromiB  BuUpimIeHHS 3aBJaHb  OOYMOBJICHHH  HEOOXITHICTIO
aKIIEHTYBaHHS yBaru Ha €KOHOMIYHOMY acIeKTi peajizallii nepepaxoBaHUX 3aB/laHb
y cuctemi '"TpaHCHOPT-IOBKULISI-HACENEHHA", CHOPSMOBAHUX Ha MOKpAIICHHS
OCHOBHHUX PE3YJbTATIB ISUIBHOCTI TPAHCIIOPTHUX IIINPUEMCTB, IIJIBUIICHHS iX
npuOyTKy, PEHTA0EIbHOCTI Ta KOHKYpeHTOCIpoMoxHoOcTi. lle BigOyBaeTbcs 3a
PaxyHOK PpO3pOOKM MJisi KOXHOI 3 MiJICHCTeM "TpaHCHOPT-IOBKULIS-HAcEeIeHHs"
crienupiaHuX 3aXO0/I1B: BHSIBJICHHS HEBUKOPHUCTAHUX pe3epBiB y
pecypco3zabe3neueHH1 (Tpancnopr), 30epeKCHHS HEOOX1HOTO piBHS
pecypco30epekeHHsI Ta OXOPOHM HABKOJMIIHBOTO CEpelOBHINA  (AOBKLUILIA),
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MiBUIIEHHS SKOCTI TPAHCIOPTHOTO OOCITYTrOBYBaHHS SIK COIIQJbHUNA acCHEeKT
(HaceneHHs).

[Ilogo HOBUX TMEPCHEKTHB [Jsi MICBKOTO TPAHCIOPTY, TO JOCITIIKEHHS
poOJIEMH 3aCTOCYBAaHHS AJbTEPHATUBHUX BHJIIB NajMBa HAa MICBKHX aBTOOycax €
JOLUTBHUM 3 TIOTJISITy €KOHOMIYHOCTI Ta ekojoriuHocTi. Ha ocHoB1 GaratopiuHmx
MOIIYKIB Ta HAKOMMYEHOr'0 JIOCBIAY eKCIUlyaTalii aBTOoOYCiB, IO MPaIOIOTh Ha
PI3HHUX BUaX MajanBa, GaxiBIill Pi3HUX KpaiH 3pOOJICHO BUCHOBKH IIOAO PE3yJbTATIB
MOPIBHSUIBHOI eKCIUTyaTallli 13 3aCTOCYBAHHSIM TaKHX XapaKTEPUCTHK SIK BHUTpaTa
NajauBa, 3arac Xoay B KIJIOMETpax, Koe(pilieHT MPUCKOPEHHS, MYyCK, IIYMHICTh, BMICT
CO, Bmict NO, co6iBapTicTh TOmO. THM HE MEHII, Cy4yacHI YMOBH MiCBKOTO
CepeloBHINA TUKTYIOTh HEOOXIAHICTh MOAAIBIIOrO MOIIYKY adbTEPHATUB 3a BUIAMHU
TPAHCHIOPTY, IO aKTyali3ye TOCIIDKEHHS y cdepi MOpIBHAHHSI Ta €KOHOMIYHOT O
OOTpYHTYBaHHSI BUOOPY €JIEKTPOTPAHCIIOPTY a00 TiOPUIHOTO TPAHCIOPTY, a TAKOXK
TPAHCIIOPTY, 110 BUKOPUCTOBYE PECYPCH AIbTEPHATUBHOI CHEPTE€TUKH.

[TpoBOIUTHCA KOMIUIEKCHUN TTOPIBHSUIBHUI aHall3 TpoJjenoyca 3 JMHAMIYHOIO
MiA3apsIIKOI0 K €KOJIOTIYHOT0, TEPCIEeKTUBHOTO BHIY TPaHCIOPTY Ta aBToOyca
MICBKOTO THITY.

[Tpu BuOOP1 BUAY TPAHCIIOPTY CIi PO3IISAATH MUTAHHS 1010 €KOJIOTTYHOCTI
Ta 3HXKEHHSI BAPTOCTI €KCIUTyaTallii TpoMaJChbKOro TPAaHCIOPTY Y MICTax, 1110 MalOTh
JIOCTaTHIO €HEepreTUYHy 0a3y, CydacHi JOpOrd, Ta BUOIp 3A1HCHIOBATH Ha KOPUCTH
TpOJIeHOYCIB, HI’K MICBKHUX aBTOOYCIB.

TponeitOyc  mOIMIIBPHO  BUKOPUCTOBYBAaTM Ha  JIHISAX 31  CTIHKAMH
MAcaXUPOIMOTOKAMHU HE HUXKYE 2—2,5 THC. MacakHpiB HA TOJUHY K OCHOBHUH, TaK 1
JOTIOMDXHUM BUJI TPAaHCTIOPTY. Y HOplBHHHHl 3 aBTo6yc0M Tposieiidyc He 3a0pyaHtoe
aTMocdepy, JACIIeBIIe B eKCIUTyaTallii, Ma€ MEHIIUN piBEHb IIyMYy 1, SIK MPaBUIIO,
OUIBIIY MICTKICTb.

[Ipore cnopymkeHHS KOHTAaKTHOI Mepexi moTpedye TEBHUX BHUTpPAT, BOHA
3axapalllye BYJHIll Ta TOTIpIIye IXHIA BUTIIAM, 3B'A30K 3 KOHTAKTHOK MEPEKEI0
OOMEXXy€e MAaHEBPEHICTh Ta HE J03BOJISE 3M1MCHIOBATU POOOTY PYXOMOTO CKJIAamy 3
PIZHUMH pEXKUMaMU PYXY.

VY Tponeidyci moeAHYIOThCS KOHCTPYKTHUBHI €IEMEHTH Ta arperatd pyXxoMoro
CKJIaJy aBTOMOOUIBHOT'O TUITY Ta €JICKTPUYHUX 3aJ13HHIIb. XO0J0BAa YaCTHHA, TSATOBA
neperaya Ta YaCTKOBO OpraHW KEpyBaHHS OJHOTHUIIHI 3 0OJIaHAHHSM aBTOOYCIB.
TsroBuii eneKTPOABUTYH, CUCTEMA EIEKTPUYHOTO KEPYBaHHA Ta eleKTpoamnapaTrypa
MaroTh 0arato CHUILHOTO 3 €JIEKTPOOOJIaJIHAHHIM PYXOMOI'O CKJIaay €JIEeKTPUYHHUX
3ami3Hullb. [ToeaHy04YM B cOO1 OCHOBHI IepeBaru TpamBas Ta aBTo0yca, Tpoieioyc €
OJTHIEIO0 3 €KOHOMIYHUX ENEeKTPUYHUX CUCTEM TpPOMAAChKOro TpaHcmopTy. CydacHi
Tponeibycu mnependadyaroTh MOXJIMBICTD PyXy aBTOHOMHO, 3  OMNYILIEHUMHU
ctpyMonpuiiMmadamu 10 40 KUIOMETPIB, 110 3 YpaxyBaHHIM JE€MOHTaXy KOHTAKTHHX
MEpeX Yy LEHTPAIbHUX YACTUHAX MICT y paMKax mporpamu "gucte He0o". PimeHHs
Ha KOpPHUCTh TpoJsieiidyca BIAMNOBiJA€ 1 3arajJibHOCBITOBIM TEHAEHIIT MEepexojly Ha
€KOJIOTTYHI BUIM MICBKOT'O TPAHCTIOPTY Ta MOSICHIOETHCS TAKUM.

[IpoBeneHuit eKOHOMIYHUIM aHal3 eKCIUTyaTallii MacakKUPChKOro TPAHCIIOPTY Y
MICTaX CBIYUTH MPO TE€, IO JJIsl AKICHOTO 3/IIMCHEHHS MEePEBE3€Hb, KPIM PYyXOMOTO
CKJaay, MoTpiOHa BiAmoBiHA 1HMpACTPYKTypa, PopMyBaHHS SKOi YCKIQTHUIOCS Y
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3B'I3Ky 3 TIEPEXOJ0M Ha PHUHKOBI BimHOCMHU. Ha macaxupchbKoMy TpaHCIOPTI
BIOYMWCS 3HAYHI OpraHi3amiiHl 3MiHH, $KI O€3MOCEepPeHbO BIUIMHYJIU Ha
eheKTUBHICTh eKCIUTyaTalii (mpuBaTH3allis, PO3YKPYMHEHHS aBTOTPAHCIOPTHUX
MIAOPUEMCTB, 3pOCia KOHKYPEHIIIsl IEPEBI3ZHUKIB TOILO).

TpancnopTHi TiANPUEMCTBA, 3AaTHI MPAIIOBATH 3 MIHIMAJIBHO MOMJIMBUMHU
BUTpPATaMH Ta 3a0€3MEUUTH HEOOXIJHUN CIOXXUBAIIBKUM PIBEHBb SKOCT1 MOCIYT JJIst
MACAKUPCHKUX TEPEBE3EHB, & TAKOXK MIABUIIUTH OE3MEKy JOPOKHBOTO PYXY, IO €
O0COOJIMBO aKTyaJbHUM JUJIS MACAXUPCHKOro TpaHCHOPTY. BaxiauBy mpobiemy
CTAaHOBUTH 3a0pYAHEHHS MOBITPS BUXJIOMHUMU Tazamu 13.

Jlnst BupieHHst 11i€l mpoOjJeMu MPOBOAUTHCS B YChOMY CBITI HAyKOBUU Ta
MPAKTUYHUN TOIIYK ajJbTePHATUBHUX BHWIIB MMajJMBa Ta BHAIB  MICBKOTO
MACaXUPCHKOTO TPAHCIIOPTY, HE MIKIJIMBOTO J0 HABKOJHUIITHHOTO CEpPEIOBUIIA.
Haxonmyenuii 3apyOiKHUI Ta BITUU3HSHHUM JOCBIJ BIJHOCHUTHCS B OCHOBHOMY J10
enekTpoMoOimiB. OHAK MacOBUH TEpexiJ Ha el BUA MICHKOTO MaCaKUPCHKOTO
TPAHCIIOPTY CTPUMYETHCSI HEOOXIJIHICTIO BUPIIICHHS 1HIIOI MPOOJIEMU: CTBOPECHHS
aJIeKBaTHOI 1H(MPACTPYKTYpH, 30KpeMa eNEeKTPO3apsiIHUX CTaHIlild, IO, CBOEIO
Yeproro, YOUpPaeThCs y IpobseMy (iHAHCYBaHHS 1HBECTHIIM B 1H(pacTpyKTypHI
00'exTu. [1OpIBHSIHO HOBUM PIIIEHHSIM € BUKOPUCTAHHS aJIbTEPHATUBHOI'O MICHKUM
aBTOOycaM BHJY TPAHCIIOPTY — TpoJjieidyca 3 JUHAMIYHOK MiA3apsiIKO0, BBEICHHS
AKOTO B eKCIUTyaraliio, SK Oynae nanl OOrpyHTOBaHO, HE TOTpedye 3HAYHUX
KamiTaJIbHUX BUTpAT, SIKII0O KOHTAaKTHI Mepexl Bxke ICHYIOTh. TposeilOyc sk BuJ
MICBKOTO TPAHCTIOPTY BUKOPUCTOBYETHCS Y BEIUKHX MICTaX, XapaKTePU3YETHCS
MMO3UTHUBHUM PO3BUTKOM Ta OCTAaHHIMU POKaMH CTaOUTHHICTIO TPAHCIOPTHHMX JIiHIM
MOPIBHSHO 3 IHIIMMHU BUJAMU MICHKOT'O €JIEKTPOTPAHCIOPTY (B JAHOMY BHUIIAJIKY 3
TpaMBa€EM), IO MIATBEPKEHO PSIAaAMU JUHAMIKH.

Meta Ta 3aBJaHHSA

BuxopuctoByroun MeTon oOnTHMi3aiii MacakKUpPOMOTOKY IEepEeBE3eHh Ha
MapuipyTax TpPaHCHOPTHOI MEpexi MicTa OOIpyHTYBaTH BHOIp €KOJOT14HOIO
TPAHCIOPTY 1 TPAHCIIOPTHUX 3aCO01B.

Pe3yjibTaTH BUpilIeHHS] OCHOBHHX 3aBJaHb

EdexTtuBHa opranizaiisi ynpaBiiHHA MICBKUM MAaCaKUPCHKUM TPAaHCHIOPTOM
MOBMHHA OyTH OpIEHTOBAaHA HAa BpaxyBaHHS IHTEPECIB TMAaCa)XHUPiB, MIIITPHEMCTB-
NEPEeBI3HUKIB 1 MIJABUIICHHS PIBHSA SKOCTI TpaHCHOPTHUX mocayr. Konmeniis
moOyZ0OBM aBTOMAaTHU30BaHOI CHUCTEMH OOJIIKY OIUIATH TIPOi3Ny B HA3eMHOMY
rpoMaZICbKOMYy TpaHCHOpTI B M. KpONMBHUIILKOMY TIPYHTYEThCA Ha pe3ylbTaTrax
BIPOBA/KCHHS TOAIOHMX CHUCTEM B IHIIMX MICTaX Ta BUBUCHHSIX TEPEIOBOIO
MDKHAPOHOTO JOCBITY B I[iii TaTy3i.

3a cratucTHyHUMH JaHuMH, ctaHoM Ha 01.07.2020 yncenbHICTH HAaCEJICHHS
MicTa ckianae 228,9 tuc. ocid, s 3aJ0BOJICHHS MOTPEO SKOr0 B MACa)KUPChKHUX
MEPEBE3CHHIX CTBOPEHA MeEpeXka MICBKUX MapuipyTiB, sika cdopmoBaHa 3 48
aBTOOycHUX Ta 9 TponelOycHux MapuipyTiB. Ha BkazaHux Mapuipyrax TpaHCHOPTHI
3aCO00M TPAIIOIOTh y 3BUYAHHOMY PEXUMI PyXy Ta PEKUMI MapIIPyTHOTO TaKCl 1
3MIMCHIOIOTh TIEPEBE3CHHS MIIBIOBUX KaTeropid mnacaxupiB. IllomenHuit o06csr
MEePEBE3CHh aABTOMOOUTHRHUM TPAHCIIOPTOM  3arajbHOTO KOPUCTYBaHHS Y M.
Kponusnunibkomy cknangae 202 tuc. macaxupiB. Jmas oOcayroByBaHHsS aBTOOYCHOI
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MapHIpyTHOI MEPEXi BUKOPUCTOBYIOTHCS B cepeHboMy 370 aBToOycCiB: 20 — BEIHMKO1
MICTKOCTI, 27 — cepenHboi MicTKOCTi Ta 323 MikpoaBToOycH. /{5 mepeBe3eHHs ocio 3
00OMeXXeHUMHU (PI3MUHUMHU MOMITUBOCTSAMH 3aJ11THO 66 oguHuIb T3.

[Ilo cTOCyeThCSI EMEKTPUYHOTO TPAHCIOPTY, a CcaMe BHUKOPHCTAHHS
TpOJEHOyCiB, TO HACHOTOJIHI ICHYIOTh OJHOYACHO MApIIPYyTH MO SKUX KYpPCYIOTh
3BUYAMHI Tposneidycu, Tak 1 MapUIpyTH MO SKUX KYypCYIOTb Tpoyierdycu 3
JTUHAMIYHOIO Miag3apsakoro (Tadi. 1).

Taoauus 1 Iepedaik TpoJiei0ycHuX MappyTiB B MicTi KponuBHUIIbKUH

No [ToyaTKOBHI MYHKT KinmeBuit myHKT [TpumiTku
1 | 101-if mikpopaiioH JlicomapkoBa TpoJnenoyc
Bymumg KocmonaBTta : o
4 Y JlicomapkoBa TpoJenodyc
ITommoBa
. 3aNi3HUIHAN TpOJEHOyC 3 TMHAMIYHOIO
5 | [IpomucioBuii MpOCIEKT .
BOK3aJl T 3aPS KO0
Bymuus ['enepaia ) TPOJIENOYC 3 TUHAMIYHOIO
7 YIHIL P JlenekiBka P ye3 A
Kanosa IT1]13aPsJIKOIO0
Bymuus 'enepaia ) TPOJIEHOYC 3 TUHAMIYHOIO
TA I P JlenekiBka P ye3 A
Kanosa 113aPS KO0
Bymung I'enepana o
8 YK P OHkonucmancep | TpoJjaenoyc
Kangosa
Bymung I'enepana 3ani3HUYHUI .
9 Y P TpoJeioyc
Kanosa BOK3aJI
Bynuus I'enepaina i o
10 YK P JliconapkoBa TpoJieidyc
Kanosa
) 3ai3HUYHUN TPOJIENOYC 3 AMHAMIYHOIO
10A | JlicomapkoBa P yesa
BOK3all T 3apS KO0
TPOIEHOYC 3 JUHAMIYHOIO
11 | ABtoBok3an Nel Cemume Hose P yesa
T 3aPS KO0

B wmicTi KponuBHHIIbKHY BUKOPUCTOBYETHCS TAKUN HAABHUU JIIOYUN PyXOMUI
CKJIaJ] TPAHCTIOPTHHX 3aC001B, SIKUH CKIIagaeThest 3 51-ro Tposeitbycy (Tabd. 2).
Ta6auus 2 Mirounii pyxomuii ckJiajg TpoJieitdycis y M. KponuBHunbkmii

. ) Monens KiipkicTh
Kpaina [TignpuemcTBO
TPaHCTIOPTHOTO TPAHCTIOPTHUX
MOXOPKEHHS BUPOOHUK :
3aco0y 3aco0iB

VYkpaina [TiBgeamar Juirpo T203 21
binopycs, Ykpaina | MA3 / IliBgenmam Huinpo T103 20

Ykpaina [TiBnenmarn IOM3 T2 6
Panstacpkuii coro3 | 3aBop iM. YPHUIIBKOTO 31Y-682 4

OcHOBHUM pyxoMuM ckjiaaoM Micta KponuBauibkuid € Tponeidycu "J{Himnpo
T103" 1 "duinpo T203".
3araibHUI BUJ IIUX TPOJEHOyCiB HaBeeHO Ha puc. 1.
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https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%96%D0%B2%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE_%D0%A2203
https://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BB%D0%BE%D1%80%D1%83%D1%81%D1%8C
https://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9C%D1%96%D0%BD%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%BE%D0%B1%D1%96%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%96%D0%B2%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4
https://uk.wikipedia.org/wiki/%D0%94%D0%BD%D1%96%D0%BF%D1%80%D0%BE_%D0%A2103
https://uk.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D1%96%D0%B2%D0%B4%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BC%D0%B0%D1%88%D0%B8%D0%BD%D0%BE%D0%B1%D1%83%D0%B4%D1%96%D0%B2%D0%BD%D0%B8%D0%B9_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4
https://uk.wikipedia.org/wiki/%D0%AE%D0%9C%D0%97_%D0%A22
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%BE%D0%BB%D0%B7%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D1%96%D0%A3-682
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Pucynok 1 pyxomuii ckiag M. KponuBHuubKuii Tposendycu: a — " JIninpo
T103"; 6 — " Aninpo T203"

Tponeiioyc "Iainpo T203" Mae omiro aBTOHOMHOTO X0Ay a0 20 KM Bif JiTIH-
ionHoi Oarapei GMI na 100 A-rox, npu HoMmiHanbHIKA Hanpy3i 550 B. Yac 3apsaku
B1JI KOHTAKTHOI Mepexi cTaHoBUTH 10 40 xBunuH. Maca cekmii AKb 3 160 6aTtapeit —
576 xr. TponeiOyc MOXXe KOMIUIEKTYBAaTUCh CHCTEMOIO KOHAMIIIOHYBAaHHS SK B
kaO1H1 BOJIIA, TaK 1 B calioHl. J[Ji1 3py4HOCTI MacakKUpiB HA 1HBAJIIJHUX BI3KaxX HasiBHA
BIIKMJHA amapenb, sSKa pOo3TalloBaHa HAa CEPEIHIX ABEpsAX (BIAKHUIAETHCS JIHIIE
BPY4HY).

B micti KponuBHUIBKUHN Y SIKOCTI PyXOMOT'O CKJIaAy BUKOPUCTOBYIOTH Cy4acH1
aBTo0ycu MA3-203 1 MA3-206. Bonu KypcyroTh 10 MapIipyTax MicTa Jie BiICYTHS
KOHTaKTHa Mepeka Jijisl TpoJieoyciB (Tadi.3).

Tabauus 3 Ilepenik aBTo0ycHux MapupyTiB B MicTi KponuBHunbskmii

Ne IToyaTKOBUI MYHKT KiHueBuii myHKT [TpumiTku
46 | cenmume ['ipHnuye HoBoMukosnaiBka MA3-206
103 | Byn. I'enepana Kynpunmpkoro | Byn. KinsieBa MA3-203
104A | mn. borgana XmenpHuipkoro | Kputuii punok MA3-206
111 | m/u Crapa banamiiBka Llentp MA3-203
114 | Byn. Kinbiena M/H HukaHopiBka MA3-206
116 | cenumie MononixkHe M/H HukanopiBka MA3-203
118 | m/u Benuka Ganka I{enTp MA3-206
123 | TEILL M/H 3aBajiBKa MA3-206
130A | m/a KatpaHiBka M/H JlenekiBka MA3-206
274 | . bormana XMeaIpbHUIIBKOTO cenuie Hose MA3-203
EaranLHHﬁ__‘BHI'L KX aBTOOYCIiB HaBEIEHO Ha puUC. 2.

e ¥

11 y

PucyHok 2 pyxomuii ckjiaa micra KponuBauubkuii aprodycu: a — MA3-203; 6 —
MA3-206
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B wmicti KponuBHUIIbKUN Maca)XKUPChKE MEPEBE3EHHS 3/IIMCHIOETHCS, K T10
TPOJECHOYCHUM MapmpyTaM (pHc 3) TakK 1 1Mo aBT06yCHHM (puc. 4).

go - [ <ovimisomer - JRENR ] 2
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Hosa MNaénisxa 120% AT et 789" 790°
i Honanetpiaxa ’ HAHE - -

S A HARANO KT e Ty aMapTIRS

Pucynok 4 Mepexa aBToﬁycnnx MapmpyTlB M. KponnBHnuLKnn
OCHOBHOIO METOI0 TIpW OpraHizamii TPaHCHIOPTHOTO OOCITYyTrOBYBaHHS
HACEJICHHsI MICTa € 3a0e3MEeUeHHs SKICHOIO Ta TMOBHOTO 3aJ0BOJICHHS TMOTPeO
HACEJIEHHS Y TIePEBE3CHHX MPH MIHIMyMi1 €KOHOMIYHUX BUTpaT MEPEBI3HUKA, SKUN
OTpUMAaB JOMYCK Il pOOOTH Ha MapIIPyTi, Ta 32 MiHIMaJIbHOI'O HETATUBHOI'O BIUTUBY
Ha HABKOJIMIITHE CEPEIOBUIIIC.
PosrisiHemo Takok OAMH S-WH KUJIBIEBUNA MapUIPYT TPAHCIOPTHOI MEpexi

(puc. 5).
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Pucynok 5 KinbueBuii MapumpyT ————, sik Mepeska TPAHCIIOPTHOIO

00CJIyrOBYBaHHS MACAXKUPIB
BukopucTtoBytoun BiOMi 1HTEHCHBHOCTI BXIIHUX Maca)KUPOIOTOKIB Ha
3YIMUHHUX IMYHKTaX Ta MAaTPUII0 KOPECMOHACHII Ha MapuipyTi, MOCIIAOBHO
BU3HAYAIOTh CyYMapHi 1HTEHCHBHOCTI MACaKUPOINEPEBE3€Hb Ha AUISTHKAX MapuUipyTy,
110 3B'A3yIOTh 3yIIUHHI TyHKTH:

s-1  m
— 3 ' (s} .; .
Ag=Ag+, i‘,AsjﬂmM =1, m,,
J=1 I=i+l (1)
ne A, — cyMapHa IHTCHCHBHICTh BXIJIHOTO IIOTOKY, SIKa 3HAXOJUTHCS 3
ypaxyBaHHSM TACaXUPOIIOTOKY, IO (OpPMYeThCs OE3MOCEepPENHhO Ha 3yMHHHHUX
MyHKTaX, 1 MOTOKIB MaCa)XupiB, M0 MPOJOBKYIOTh pyX. s cnpomenus y dopmyii
(1) mpuiiHaTa HacKpi3HA HyMepallisd JJis 3yIMMHHUX MyHKTIB MapIIpyTi.
PosrisiHemo mnepemilieHHs NacakKMpiB Ha KOXKHINA AUISHIN, IO MNPWISATAE 10
3YIMIUHHUX TYHKTIB, $K TMpOIeC OOCIYyroByBaHHS B CHUCTEMI MacOBOIO

oOciyroByBanHs. Hexail n; — 4yucio BUMOT, 110 3HAXOATHCA Ha 00CIyTOBYBaHHI i-Oi
cucteMu MacoBoro oocinyropyBanHg (CMO) s-ro mapuipyty. 3ayBakMMO, 1110 YUCIIO

q
OOMEXEHO 3arajibHOI0 KIUTBKICTIO MICIh V, = Zv, I|(5) B TPAHCIIOPTHHUX 3ac00ax,
1=1

mo 3a0e3MmeuyroTh TNEpeBe3eHHS Ha S -My MapmpyTti. Hamam posrismatumemo
Mepexy CMO 13 3agaHuMH  CyMapHUMH IHTEHCHBHOCTSAMH A,  BXITHHUX

n

si

si
MAaCaKUPOMOTOKIB Y KOXXHOMY BY3J1 Ta OOMEKEHOK KUIBKICTIO OOCITyrOBYBaHUX
3asBOK. |HTEHCHBHICTh MOTOKY OOCIYrOBYBaHHS Ha 1-1i JUIAHII S-TO MapuipyTy
33/1a€EMO 3 ypaxyBaHHAM OOMEKEHb Ha CyMapHY MICTKICTh TPAHCHOPTHHUX 3acO0iB,
BB)KAIOYH 11 3aJI€KHOIO BiJI YMCA N, MACaXKUPIB, IO 0OCITYTOBYIOThCS:

neiﬁggnﬂ‘ SV:;’
pa= ) =10 "
)
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Jlst po3rasHyTOro BUnaaky oararokanaibHoi CMO 3 BimMOBaMU cTailioHapHE
PIIICHHS IIET CUCTEMU MA€ BUTIIS:

) _ pO T A /T o

P = P T A 1 9

3 ypaxyBa"HsiM piBHOcTed (1), (2) s IHTEHCHUBHOCTI BXIHOTO TMOTOKY Ta
IIOTOKY OOCITyrOBYBaHHs, OTPHMAEMO

0 7

Ls p g <nsy;
P n!

t
Py {ri) n>v,

n-¥s t i !
v

” (4)
rae o, = Ay,
ImoBipHicTs P;y 'y ¢dopmyni (4) 3HaXOAUTbCS 3 YMOBH HOPMYBaHHS
HMOBIPHOCTEH:

> B =1
2 (5)

3a HeoOximHOi ymoBHU edektuBHOi pobotu CMO ©6e3 dyepru Ha
obcayropyBanns (p,, /V, <1) nsg IMOBIpHICTE TOpiBHIOE:

Vs=1 n Vs
‘F;EJS) ::{ .‘{_)?1.4. ___._._&.'_._..._,.]
Son VI-p. V) (6)

Ommcana Mozenb MmacakuponepeBe3eHb y BUrsiai mepexxi CMO mo3Bossie
BU3HAYUTH OCHOBHI BEJIMYHMHH, 110 XapaKTEPHU3YIOTh €PEKTUBHICTh OpraHi3ailii pyxy
Ha OKpEMUX MapIIpyTax Ta 3arajoM y MApUIPYTHIA Mepexl MicTa. 30Kpema, CepeIHs
KUIBKICTh TTACAXKHPIB, MIEpeBe3€Ha Ha i-1i JUISHII IOPIBHIOE:

Vs
— z : (s)
Ww‘ - HR” .

n=1 (7)
[Tpu oMy Koe(ilieHT BUKOPUCTAHHS MAaCaAKUPOMICTKOCTI:
Y =WglVs. (8)

CepenHs KUIBKICTh BUIBHUX MICIIb TNPH TEPEBE3EHHI HA i-1d JUISHIN S-TO
MapIIpyTy AOPIBHIOE:
M=V -W, 9)
CepemHsi KUTBKICTh MacaXHMpiB, 3MYIMIEHUX YEKATH Ha TPHI3] TPAHCIIOPTHOTO
3aco0y JOpIBHIOE:
- _ (s)
Lsf - Z(n V:)‘Rn "
n=Fs+l (10)
EdextuBHE TpOEKTYBaHHS MAaCaXUPONEPEBE3CHb Y MICTI 3BEACHO [0
BUpIIIEHHS 0araTOKpUTEPIaIbHOTO 3aBAaHHS 3a KPUTEPISIMHU:

_ roomg 1 roomyg L]
Zy(n) = = £ 4 ¥, . —» min;
2 E Ehf sZ=1: E‘Wsi czzlg o (11)
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r

ZI(”) ZCS%MU Z %Ufs 3.,-)->min;

s=1 =l i=l (12)
Z y d d;y (Ag-V,
=2 Ef ) g(* ) mi (13)
ne ﬁ:{nI } c,,d, — BIAMOBIMHO, cepemHiii npUOYTOK Ta BTpPATH BiX

HEBUKOPHCTAHHS MOXJIMBOCTI OTPUMaHHA MPUOYTKY, HA OJHOTO Macaxupa, Vi, —
BIJTHOCHHUI MOKA3HHUK €KOJIOTTYHOI OE3IEKH.

Kpurepiit  (11) xapakrepuszye ekcIUTyatamiiiHy e(QeKTHUBHICTh  PyXy
(3aBaHTaXE€HHS TPAHCHOPTHUMHU 3aco0aMu ycix mapupytiB). [pyruii Ta Tperii
KpUTEpil XapaKTepU3YyIOTh COIIIOCKOJIOTOCKOHOMIUYHY €(EeKTHUBHICTh OpTraHi3allii
pyxy. 3ayBaKuMo, 1110 3aBJaHHS ONTHMajIbHOI opraHisamii pyxy 3a kpurepismu (11)-
(15) HEeoOXimHO BUpINIYBaTH MpPH OOMEXKCHHSX, TOB'S3aHUX 13 HASBHUM IapKOM
TPAHCIIOPTHUX 3aCO01B:

Z “ <n; n}” 0;n” eN,
(14)
7ie n, — 3arajbHe YUCIJIO TPAHCTIOPTHHUX 3aCO0IB i-TO TUITY.

3apmanas (11)-(14) € OaraTokpuTepiaibHUM  3aBJaHHSIM  JTUCKPETHOT
ornrtumizaitii. J[s i BUpieHHsT MOXHA TIEPENTH O OTHOKPUTEPIAIbHOI ONTHUMI3AIL],
3ampOBAIMBIIY y3arajabHECHUM KpI/ITepip”I PIBHICTIO:

Za(.{,( ) mm’ 15)

npu oomexeHHsx (14), ne o, — BaroBi KoeiieHTH.

Bubip onTtumanbHOr0 NO€JHAHHS MICTKOCTI Ta KUIBKOCTI TpPAaHCIOPTHUX
3ac00IB  Ha MapuIpyTi 3AIMCHIOETbCA HA OCHOBI KPHUTEPII0O — MIHIMYM
COILIIaJTbHOCKOJIOTOCKOHOMIYHHAX 3aTpar 3: BapTICTh BTPAT MacaXHWpiB Ha dYac
O4IKYBaHHS 3y, BUTPATU IEPEBI3HUKA 3., Ha OOCIYrOBYBaHHS MapIIPYTy Ta
BEIMYMHA E€KOJIOr0-€KOHOMIYHOT IIKOAM Y. MiJl Yac eKCIulyaTalli TpaHCIOPTHHUX
3aco0iB.

VY po3ropHyTOMY BUTJISI KpUTEPi HAOyBa€ HACTYITHOTO BUTIISAY:

Al
3= mlr{ Y OE’E}S’} T.Co +30p +Y, t

nep

LA y (16)
7€ M — KUIbKICTh 3YMMHHMX MYHKTIB Ha MapuIpyTi B MPSMOMY 1 3BOPOTHHX
HanpsMKax, ox; T, — CEpPelHl 3aTpaTH 4acy OJHOrO MAaCaKMpy Ha OYiKyBaHH:

IOCAAKN Ha |- 3yNHHIU, XB.; Sj — IHTEHCHUBHICTh IIiAXOAY MACAXUPIB HA J-THH
3YNMIUHHUWA TYHKT, nac/rox; 7, — TpUBAIICTh POOOTH TPAHCHOPTHOrO 3acol0y Ha
Mapipyri, rox; C,., — BapTICTh OJIHIET MACAKUPO-TOJIUHHU, TPH.

B pesynprari poss'szanHs 3aBaanb (11)-(14) 3HAXOmATBCS BEKTOp i
ONTUMAJIBLHOI'O PO3MOLITY TPAHCIIOPTHHUX 3aC001B 10 MapIIpyTax 1 rpadik pyxy {I l(s)},

mo 3abe3medye ONTUMAalbHI EKCIUTyaTalliiiHy Ta eKOHOMIYHY e(EeKTHUBHICTh
Naca)kKUPChKUX MEPEBE3EHb Yy MICTaX.

JlocnimpkeHHsl TpOBOAWIM Ha TPAHCHOPTHUX 3aco0ax, sKI 3HAXOJIUIIUCh B
eKCIUTyartarlii Ha Mapipyrtax micta KpornuHuipkoro i cBoedacHo npoxoauiaun TO1P
MA3-203 no mapuipyrax — 103, 274, 111, 116, 123; MA3-206 no mapmpyrax — 46,
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130, 104, 114, 118, 119, 119A.

[Ipy mocmipKeHHSX Ha 3a3HAYCHWX TPAHCIIOPTHHX 3aco0ax, sKi oOiagHaHHI
IU3EsIMU, CIIOYAaTKy BUMIPIOBAIM CKJIaJ BIANPAIbOBAHUX Ta3iB 3a JOMOMOTOIO
razoaHajizaTopa Iepel eKcIUlyaTalllelo Ha Mapupyrax wmicta KponuBHUIBKHA.
[Ticnst poro O0y0 MpoBEAEHO MOBTOPHE BUMIPIOBAHHS CKJIaAy BIANPAIlbOBAHKUX Ta3iB
3 PpI3HUM MpoOIroM TPAHCHMOPTHUX 3aco0iB. XapakTepHl JlarpamMu CKJIadiB
BIIMpAIbOBAaHUX Ta3iB, BUMIPSHO Ta30aHAII3aTOPOM Ha TPAHCIOPTHUX 3acobax
HaBeJICHO Ha puc 6-11.

2,5
2
oCco
1,5
B CH
1 ONO
O TeepAi YaCcTMHKM
0,5
0 -

1

Pucynok 6 Jliarpama ckiiaay BiinpanboBaHHX ra3iB, BAMipsiHMX 32 JONMOMOT 010
NMOKA3HMKIB razoanaJizaropa Ha MA3-203 (nmepea ekcniiyarauicro)

2,5
2
o Cco
1,5
mCH
1 ONO
O Teepai YacTHKM
0,5
0 -

1

Pucynok 7 Jliarpama ckJiaay BiAnpanb0BaHUX ra3iB, BAMIPSHHUX 32 I0NIOMOT 010
NMOKA3HMKIB razoanaJizaropa Ha MA3-206 (nepea ekcniiyaraunicro)
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2,5
2
oCco
1,5
ECH
1 ONO
O Teepai YaCTMHKK
0,5
. .

1

Pucynok 8 Jliarpama ckiiaay BiinpanboBaHHX ra3iB, BAMipsiHMX 32 JONMOMOT 010
NMOKAa3HUKIB razoananizaropa Ha MA3-203 3 npoo6irom 2 000 km

2,5
2
@Co
1,5
ECH
] ONO
O Teepai YaCTUHKM
0,5
0 [ —

1

Pucynok 9 Jliarpama ckiiaay BianpanboBaHuX ra3iB, BUMIpSIHMX 32
JAOMOMOT 010 MOKA3HUKIB razoanaJiizaTopa Ha MA3-206 3 npodirom 2 000 km

2,5
2
@O Co
1,5
mCH
1 ONO
O Teepai YaCTUHKM
0,5
0 U

1

Pucynok 10 [Jiarpama ckiaany BignpanboBaHUX ra3iB, BUMIPSIHHX 32 J10IIOMOI 010
NMOKa3HMUKIB razoananaizaropa Ha MA3-203 3 npo6irom 15 000xkm

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 299



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

1,4
1,2
1
@ Co
0.8 m CH
0,6 ONO
O Teepai YacTUHKK
0,4
0

1

Pucynok 11 Jliarpama ckiaay BianpanboBaHMX ra3iB, BAMipsiIHHX 32 JI0MIOMOI 010
NMOKAa3HUKIB razoananaizaropa Ha MA3-206 3 npo06irom 15 000 km

Mosxna 6auutu, mo aBTooyc MA3-206 y nopiBHsHHI 3 aBToOycom MA3-203
Ha MapuipyTHid Mepexi Micta KponuBHUIBKHI 3a0pyJHIOE HABKOJIMILHE
cepenoBuIle 30UThIIEHHSIM MPOOIry 1 MBUAKOCTI pyXy T3 3a0pyaHIO€ HABKOJMIIIHE
CEepeOBHIIE /IO MEHIIIE.

ExcnepumeHTanbHi  TOCHIDKEHHS IMOKa3ald IO CIIJ  YAOCKOHAJIIOBATH
CUCTEMY OYMIIECHHS KapTEepHHUX Ta3iB TPAHCIOPTHUX 3acO0IB sKI MPAaLIOOTh Ha
Mapmipytax Micta KpomuBHHIIBKOTO 32 JOTIOMOT'OF0 HACTYITHUX 3aXO/TiB:

— OUIBII SAKICHO OYMINYBAaTH KapTEpHI Ta3u, HANPUKIAN, 3 BUKOPUCTAHHIM
¢bupTpa-pagiaTopa;

— MABUIIUTH MOTYXHICTh ABUTYHIB T3;

— 30UIBIIIUTH TEPMIH POOOTH MOTOPHOI OJIMBU JI0 11 3aMiHU;

— MIJBUIIUTH €KOJOTTYHI MOKa3HUKU POOOTH NBUTYHIB T3;

— MIJIBUIIUTH TEPMiH EKCIUTyaTallii eJIeMEHTIB CUCTEMHU JKHUBJICHHS.

3MEHINUTH 3a0pYAHCHICTh HAaBKOJHUIITHLOTO CEPEIOBHUIIA MOKIIUBO CTBOPHBIIIH
Ha HaWOLIBIN 3a0pyqHEHUX AUISTHKAX MapIIPYTHOI MEPEXi peKuM "3ereHoi xBuii'",
a00 3aMIHUTH TPAHCIIOPTHI 3aCOO0M HA €KOJIOTTYHO YHCTi, TOOTO sIKI HE 3a0PYHIOIOTh
HaBKOJIMIIHBOTO cepefoBuia. JonuibHuM € 3amina aBTo0yciB MA3-203 aBToOyciB
MA3-203 1 MA3-206 Ttponeitbycamu, ocoOIUBO TpojendycamMu 3 JTUHAMIYHOIO
M113apsAIKOIO.

byno npgocmimkeno mingaky Bynuil Benuka IlepcnexktuBHa 'y MICTI
KponuBHUIIbKUN, 111 BYJIHUIL € OCHOBHOK aBTOMOOLIBHOIO apTepiero MicTa.
KilbKICTh peryiaboBaHUX NEPEXPECTh PO3TAILIOBAHUX MPOTIArOM IUISHKA BYJIUII
B.IlepcniektuBHa — 6. Bynuis dotupucmyroBa mo 2 CMyTrH B KOXHY CTOpPOHY,
3arajbHa MIMPUHA JOPOTU B OAHOMY HANpPsIMKY KOJIMBAETHCA BiJ 8 10 12 MeTpiB.

Pesynbraty 00CTE)KEHHS IHTEHCUBHOCTI TPAHCIIOPTHHUX IMOTOKIB, HA BYJIMYHO-
nopoxkHi Mepexi (BJIM), o po3risaaeTses, MPEeACTaBlIeH]l Y BUIISIII KapTOrpaMu
IHTEHCUBHOCTI 1 TOKa3aHi Ha puc. 12.
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Pucynok 12 Kaprorpama iHTEeHCUBHOCTI TPAHCIIOPTHUX MOTOKIB

3 miel KapTorpaMu BHJIHO, II0 IHTEHCUBHICTh pyXy Ha Bynuii Bennka
IlepcriekTuBHa HE BIANOBIJA€ HEOOXIIHUM BHUMOTaM, OCKUIBKH KUIBKICTh
TPAHCIOPTHHUX 3ac001B Ha JB1 cMyru pyxy Onu3bko 2000 oavHMIL HA TOJUHY, a 3
ILOTO BUILUIMBAE, 110 Ha faHii AuisHl BJIM moTpiOHO MiHIMYM TpU CMYTH pyXy B
OJTHOMY HamNpsIMKy. AJle PO3IIUPEHHS JTOPOTH HEMOXIMBE 3 00'€KTHBHA MPUYMHA —
ONM3bKe pO3TallyBaHHSA OYAMHKIB O MEXI MPODKMKOI yacTuHu. Ll mpuumHa He
JI03BOJISIE PO3LIUPUTH BYJIHIIO, TOMY Hallla METa 3HU3UTH 3aTPUMKH TPAHCIIOPTHHUX
3ac001B NUISIXOM KOOPJAMHOBAHOI'O KEPYBaHHS.

[Ipononyerbcst BmpoBaauTu '"3elleHy XBWIKO' Ha JUISHIN Byl Benuka
[lepciekTuBHAa BiA mepeTuHy 3 Bymuieo [IpeoOpakeHCHKOW [0 TEpeTHHy 3
Bynuuero Tapaca Kapmn.

[Ticst mpoBeneHHS pO3PaxXyHKIB OCHOBHUX TAaKTiB 3 YpaxyBaHHIM OTPUMAHOI B
XOJl OOCTEXEHHS 1HTEHCHBHOCTI pPYXY TPAHCIOPTHUX 3aco0iB Ta 00poOKu
TPUBAJIOCTI IMKIIB Ha PErylboBaHUX IMepeTuHax Byjd. Bemmka IlepcnexktuBHa 3
NESIKUMHM BYJIULSMHM OTPUMAIM CXEMaTU4yHE BigoOpaxkeHHS Tpadiky KOoopJuHallii,
SAKUU MIPEICTABICHUN HA pncyHKy 13.
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Ominka eEeKTUBHOCTI BIPOBAKEHHS CUCTEMH KOOPJIMHOBAHOT'O YIPABIIIHHS
JO3BOJIUTHh JIOCSATTH 30UIBIICHHS MIBUAKOCTI HA WX JAUISHKAX MTPUOIU3HO Ha
15%...20%, mpubIM3HO HA CTUIBKH K 3HU3ATHCS 3aTPUMKH TPAHCIOPTHHUX 3aco0iB,
Tak caMo Ha 15% 3HWKEHHS LIKIUTMBUX BUKU/IIB.

3 BHIIEBHUKIAJICHOTO BUIIMBAE, 10 BUKOPUCTAHHS KOOPAMHOBAHOTO
yOpaBimiHHS Ha 1boMy BJIM € Ouibll HIX OOIPYHTOBAaHHMM, 4Y€pe3 3HHUKEHHS
€KOJIOTTYHHMX BUKHU/IIB, MiJBUIIEHHS MPOTYCKHOT CIPOMOKHOCTI IOPOTH Ta 3HWKEHHS
3aTPUMOK TPAHCIIOPTHUX 3aC001B.

Tponeitdyc 3 mia3apaaKo0 MPU3HAYECHUN Y [IbOMY HPUKIIAJIL IJIs eKCIUTyaTamii
Ha Mapiipyrax micta KponuBHuipkuii. [lacaxuporoTik OCBOIOETHCS aBTOOYCHUM
TpaHCHOPTOM (aBTOOycH, W10 HanexaTh mianpueMctBy "Enekrporpanc", M.
KponuBHuiibkuit). 3pocTaHHs MAaCaKUPOIOTOKY MICHKUX TIEPEBE3EHb 3arOCTPIOIOTH
npo0iieMy TPaHCIOPTHOIO OOCIYTOBYBaHHS HACEJIEHHS MicTa Ta CTBOPIOIOTh
OOMEXKEHHS JIJIsl MACAXKUPIB AK 32 YACOM, TakK 1 3a SIKICTIO MepeBe3eHHs (HEOOX1AHICTh
nepecanok). Js BupimeHHs mpo0IeMu MPONOHYETHCS 3aMIHUTH YaCTHHY aBTOOYCIB
MA3-206 3 nu3zenbHUM ABUTYHOM Ha Tpoieioycu "Jlninpo T-203" 3 nuHamiuHOIO
1A3apsIIKOIO.

[ToTpiGHO MpoBecTH €KOHOMIYHE OOTPYHTYBAHHS Ta MOPIBHAHHS €KCILTyaTallii
TpoJieitdyca 3 AMHAMIYHOIO IMi/13apsIKOI0 Ta aBTO0yca Ha AU3EITLHOMY MaJuBI.

st oOrpyHTYBaHHS BHOOPY BHJIY MICBKOTO TPAHCHIOPTY ISl TIEPEBE3CHHS
MacaXupiB MPOBEAEMO TMOPIBHAHHS BHUJAIB TPAHCIOPTY, IO PO3MVISAAIOTHCA, 32
HU3KOI0 (DaKTOpIB: €KOJOTIYHUX, HAIWHOCTI, EKOHOMIYHUX, MIBHUIAKOCTI, ITyMOBOT'O
BIUIMBY 3 METOIO BHSIBJICHHS IIepeBar Ta HEMOJIKIB OOpaHUX JUIs aHaji3y BHUJIIB
MICBKOTr'0 Macaxupchkoro Tpancnopty. Lo crocyerbes ekonoriuHux (akTopis, TO y
pik aBTOOYC 13 IU3EIbHUM JBUTYHOM BUKHIa€ miBTOpu TOHHU CO,, TOHHY OKCHUIY
azoty, 500 xr cipku Ta 200 Kr TBepauX MIKPOYACTUHOK. 3aMiHa HaBITh OJHOIO
aBTo0yca Ha TpoJeiHOyc TMO3HAYUTBhCS HAa CTaHI JOBKUUIL. 3a CepelHbOro
3aBaHTAXKECHHS JOPIT YacTKa TPAHCIOPTY 3arajbHOIo0 KOpUCTyBaHHs B ool — 1,5%,
y FOAMHY MIK YacTKa 3HWKYeThCs 10 0,9%. OcHOBHE 3a0pyIHEHHS MOBITPS MOXOAUTh
BiJl IPUBATHOTO TpaHCHOPTY. SKIIo 3abpaTu Bci aBTOOYCH B3araji, Ha €KOJIOTIIO 11e
Maibke He BIuIMHE. TposnehOyc ojep)Kye €HEepriio BiJ eJIeKTPOCTaHINH, Kl 3a piK
BUKUIAIOTh B atMochepy B 1,5 pasu Ouible MIKIIIMBUAX PEYOBHH, HIK aBTOOYC.
Onnak TEILl po3kumani MicTOM, MarOTh BUCOKI TPYOH 1 X BUKWIW OJpa3zy HUAYTh y
atMocepy. A BuxyionHa TpyOa aBToOyca OuTS 3emii, 1 JIOJWHA IUXA€ ITUMU
IIK1IJTMBUMHY BUKHIaMH. 3BIJICH HassBHA IepeBara Tposeiioyca.

Buxoasun 13 MOKa3HUKIB HAAIAHOCTI, MPUUHATO BBa)XKaTH, IO TPOJIEHOYC
cayxuth y 1,5...2,0 pa3u noBmie 3a aBTo0yc. KoHcTpykiist Tposeitbyca mpocTima — y
HbOI'O HEMae TpaHCMicii, OeH300aka, TPOMI3JAKOIO JBHUI'YHA, OCHAIEHUW OJHUM
HEBEJIMKUM €JIEKTpoMoTOopoM. Tponeitdyc mpocrimie oOCIyroByBaTH, BiH JOBIIIE
mpairoe. 3axiJiHi MOJIEN1 eKCILTyaTyIOThCsl YIIPoAoBK 12 pokiB. Jlo TOro sk enekrpuka
00X0AUThCS HabaraTo JenieBIe 3a Au3enbHe nainBo. OaHaK 3aBOAN-BUPOOHUKH, IO
3QJIMITWIACH B KpaiHi, BUPOOJSIOTH TPOJIIEUOYCH, B SKUX JOBOJUTHCS MPOBOJIUTHU
NesiKl JOpOoOKH I eKcruTyaTarii. Akio 3a pik Ha 00CIyroByBaHHS OJTHOT'O aBTOOyca
Wae 52 roauHu, TO HAa OJWH BITYM3HSHHUM TposeiOyc motpioHo 770 rommn. Takum
YUHOM, 3a JIaHUM TapaMeTpoM TepeBaru y aBrooyca.
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3a eKOHOMIYHUM (PAKTOPOM, €IEKTPUKa OOXOAUTHCS Habarato JelieBIe Bif
JN3EIHLHOTO TAJIUBA.

3a mymoBUM (AKTOPOM, HOBI €BPOMEUCHKI TPOJEHOYyCH MPaKTUYHO
0€33BYy4HI — SIK XOPOIIll eIeKTPOMOOLI1. 3a SKICHOI IIYMOI130JIA1Ii1 MacaXUpH B CaJIOHI
HE YyIOTh, 1110 BiA0YBa€ThCA Ha ByJHUIll. TUM Ollbllle, CTOPOHHIX IIYMIB MEHIIIE, HIXK
BiJl aBToOyca. I xix y Tponeibyca Kpamuidi: KOpoOKH nepeaady HeMae, pUBKIB HEMAE,
pO3TiH BiAOyBaeThcsl TuIaBHO. Hama mpakThka TOKaszye, IO Bi YKPaiHCHKUX
TposeidyciB mymy (60—80 meruben) auie TPOXHU MEHIIE, HiXK HOBUX aBTO0YCIB (75—
85 neruben). Skuio B34TH 10 yBaru, mo (oHoBuil mym Bynul (75 meuuden), To
PI3HUIISI MPAKTUYHO BIACYTHs. TakuM 4MHOM, HE3HAYHA TIepeBara y Tposendyca.

BpaxoByeTbcsa Takox ¢aktop mBuAKOCTI. [Ipobiaema MicbkuX TpoieiOyciB —
ctapi "cTpuiku" (Tam, 1€ IPOTU PO3XOIATHCS B pi3HI O0oku). Bonu "moBimbHI", X
Tpeba MpODKIKATH 31 MBHAKICTIO 5 km/roia. Yepes 1e TpojeidOycu TallbMyHOTh
TpaHcnopTHUM noTik. Ha 3aMiHy cTpuiok Tpeda 3HauyH1 kowtu. "HIBUIKUX" CTPLIOK,
K1 TPOTKKAIOTHCSA 31 MBHAKICTIO 60 km/rog, B YKpaiHi HEe BUPOOJSE >KOMHE
H1AIPUEMCTBO.

Y aBroOyciB Taki mpoOnemMu BIACYTHI, iM He Tpeba TraJbMyBaTH Ha
nepexpectsax nepen "crpiikamMu’ 1 BoJi Moxe posirHatucs Ao 60 km/ro. 3a3Buuai
IIBUJIKICTh aBTOOYyca oOMexkeHa notrokom maiiuH. llle onna nepeBara aBro0yca — BiH
MOOUTbHUM, JIETKO MOXe 00'TXaTu Mmepemkoay, Tol K TpoJIerOyC MOBUHEH CTOSTH,
AKIIO nepeq HUM (a0o 3 HUM) moch Tpanuioca. OTxe, 3a UM (PAKTOPOM MPIOPUTET
y aBTOoOyca. He3Bakaroum Ha Te, 1m0 aBTOOYC 3a NEIKUMU CKIIAJOBUMH MTOPIBHSIHHS
HE Ma€ HaJ TpoJeMOycoM >KOJHMX IepeBar: BiH OuUIbIN "OpymHH'", T'ydHIIIHM,
MOBUIBHIIIE pO3raHsIETbCS — HA AaBTOOYCHI IIEPEBE3CHHA NpUNaAae 3HAYHUN
Macaxupoodir, ocoOIMBO Ha MapIIpyTax MiCTa, i€ BIJICYTHIM allbTepHATUBHUM
TPaHCIIOPT.

TponeitOyc sk ekonoriyHuM, "TUXuil" BUI TPAHCIIOPTY, Ma€ HU3KY mepeBar. B
OUTBIIOCTI MICT YKpaiHU TpojehHOycHa Mepeka Mae 3HauHl 0O0CATrd. TakuM 4HMHOM,
PO3BUTOK €JIEKTPUYHOTO TPAHCIOPTY BIANOBIAAE CBITOBIA TEHJEHLII NEpPEXoay 10
€KOJIOTTYHOTr0 TpaHcnopTy. Ha mijcTaBi BUKOPUCTaHHS METOAY MOPIBHIHHS MO Py
CKJIQJIOBHX, HAHOUIbIII BAXKJIMBUX ISl OLIHKM €(EKTUBHOCTI Ta MPUHUHATTS PIIICHHS
npo BUOIp BUAY TPAHCIOPTY, MPOBEIEMO aHaji3 Ta Yy3arajlbHECHHA TepeBar Ta
HEJ0JTIKIB "Tposieidyc-aBTolyc".

[lopiBHsiHHS cuctemMu '"Tponeitdyc - aBToOyc" CBITUUTH MPO TIEpeBaru
Tponeinoycy. Tponeitdyc BiIpi3HIETHCS BAXKIUBOIO TIEPEBArOI0 Mepe aBTOOYCOM — 3a
PaxyHOK €JICKTPOJIBUTYHIB, 1110 MatoTh Outbiiuii KK/I, BoHU mIBUIIIE pO3TraHAIOTHCS
1 MOXKYTh PO3TaHATHUCS MiJ yac pyxy B ropy. Lle mopsin 3 ekomnoriuxicTio Tponeindyca
3poOuMIIO 1l BUJ TPAHCIIOPTY OCOOJIMBO BUT1IHUM 32 YMOB II€pECId4€HOl MICIIEBOCTI,
7€ aBTOOYCH BaXKKO 1071at0Th migiomMu. CydacHi TposieiioycH 3a piBHEM KOM(DOPTY HE
MOCTYNalThCS aBTOOycaM 1 HaBiTh MEPEBEPIIYIOTh iX 3a PaxyHOK BIJCYTHOCTI
3amaxy OCH3MHY Ta HasBHOCTI BUXJIOMHUX Ta3iB y cajioHl. Takox Tpojenlyca He
3a0pyIHIOE TIOBITPS MPOAYKTaAMH 3TOPSHHS;, TEPMIH CIIy)KOM Tposeidyca OUThIINA,
HIKX aBTOOyca, BuTpaTu o0O0CIyroByBaHHS TpOJEHOYCHOTO TMapKy MEHIIE, HIX
00CITyroByBaHHS aBTOOYCA.
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Ane niis TponeiidyciB NpUTaMaHHl HACTYITHI HEJOIKU:

— TOYaTKOBI BUTPATH HA PO3TOPTAHHS TPOJEHOYCHOI Mepeki BWII, HIK IS
aBTOOYCHOT;

— Tponeidyc nyxe 4yTIUBHI 10 CTaHy JOPOKHBOTO MOKPHUTTS Ta KOHTaKTHOI
Mepexi, 0COOTUBO /10 37IEJCHIHHS KOHTAKTHOT'O JIPOTY;

— YCKJIQJJTHEHO OOTiH OJHOr0 TpoJjenlyca 1HIIKM, SIKIIO 1€ HE mnependadyeHo
KOHTAKTHOIO MEPEXEI0;

— TpoJelOyc He MOXe 3MIHIOBATH MapIIpyT, 4epe3 OOMEKEHHS KOHTaKTHOI
MEpEexi;

— icHye HeOe3meka 3yNMMHKKA Ha 3HECTPYMJICHIN UISHIII HA TEpeTHHl Ta
TPOJEHOYCHIN CTPLIL, HAPUKIIAJ, IPHU "MIAPi3aHHI" THIINM TPAHCIIOPTOM;

— KOHTaKTHa Mepeka TpoJieiidyca JIero Mcye 30BHINIHICTh BYJIHIlb, OCOOIUBO
B ICTOPUYHUX IICHTPaX MICT.

OCHOBHUM KpuTEpieM BHOOpPY BHJY TPAHCIOPTY € EKOHOMIYHUN UYHMHHUK.
[IpoBenemMo MOPIBHSHHS EKOHOMIYHHMX ITOKa3HUKIB TPOJEHOYCHOT'O TPAHCIIOPTY 3
aBTOOYCOM Ta IXHBOI'O BIUIMBY Ha EKOHOMIKY MiCTa.

Enextpoenepria ans 1 kM mpobiry Tponeiibyca komTye mpuOIM3HO 8 TPH.
(Butpara enektpoeHeprii s pyxy TpoieiOyca — 2 kBr-rom/km). Tapudu mns
IOPUAMYHUX OCi0 BHILI, TOMY B3SITO NpUOIM3HMIA Tapud Uil IOpuauyHuX ocio 4,5
rpH. 3a 1kBt-rox, BiamoBigHO, 8 TrpH. 3a KimomeTp. Ju3enpHe manuBo Ha 1 KM
npoOiry aBrodyca Komtye npudnusHo 220 rpH.

Menempkepu — MIAOPUEMCTB ~ MICBKOTO  €JIEKTPOTPAHCIIOPTY  MPArHyTh
MOKPAIUTH IMIK TpoJielbdyca y TYCTOHAceleHMX paloHaX MICTa, OCKIIbKH
XapaKTEepHUHA IIyM 1 BHUXJIONHI Ta3uW aBTOOYCIB, fKI CYNPOBOKYIOTh iXHIA pyX,
MOPYIITYIOTh CITOKIA MEIIKAHIIIB MicTa. Y MICIIX BUHUKHEHHS IIYMY Ta CHJIBHOI
3ara3oBaHOCTI MOBITPS BiJl aBTOOYCIB MOTIPIIYIOTHCS YMOBH KUTTEBOI'O CEPEAOBHILIA.
PosrnsgaioTecss pe3ynbTaTv  JAOCHIKEHHS 100 OOTPYHTYBAaHHS E€KOHOMIYHOI
e(eKTUBHOCTI BUKOPUCTAHHS TpoJieidyca 3 TMHAMIYHOIO MiA3apsAKOI0 (Ha MPUKIAIl
Mmicta KponuBHULIBKUI).

3anponoHOBaHe BUPIIICHHS MPOOJIEMHU TOJIATA€ Y BUKOPUCTAHHI aJIbT€PHATUBH
aBTO0ycy — TpoJenHOycy 3 [AMHAMIYHOIO MiA3apsAIKOI0, SKE CHOpsIMOBaHE Ha
3a0e3eYeHHs HaCTYIHUX TepeBar:

— TIOMITHE 3HIDKCHHS HEraTUBHOI'O BIUIMBY Ha JOBKULIA (BiJICYTHICTh
BHUXJIOITHUX Ta31B) — €KOJIOT1YHA Oe3MeKa;

— 30UIBIICHHS] MACAKUPOOOITY 3a paxyHOK OLIBIIOI MICTKOCTI Tposieidyca B
MOPIBHSIHHI 3 aBTOOYCOM — BUPIIIEHHS COLIIAIbHOI TPOOIEMHU;

— MOXIIUBICTh pecypco30epexeHHs (€KOHOMiS 3a paxyHOK MajJuBHOI
CKJIJIOBOI ).

Opnnak mepexin BiJ aBTOOyca Ha TpoJielOyc 3 AMHAMIYHUM Mi3apsKEHHIM
nmoTpeOye MOJATKOBUX BHTpAT Ha TepeoOjagHaHHs TpoJiebyca (BIAMOBIIHI
aKyMyJIATOpHI Oarapei) Ta CTBOpEHHsI 1HQPACTPYKTypH (3apsiaiHUX NyHKTIB). Lli
BUTPATH NPU3HAYCHI JIJIs1 BUPIIIIEHHS HACTYITHUX 3aBJaHb:

— YCTaHOBKM B pallOHaX 3yNUHOK TPAHCHOPTY 3apsAAHUX MYHKTIB, 3a
JIOTIOMOT' 010 SIKUX TPOJIEHOYC 3apsisKaeThes (aKyMyJIsITOpHI Oatapei);
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— 3a0e3neyeHHss He0O0X1THOT MOTY>KHOCTI CUCTEMH MiA3apsJIKH, 1110 € HAOOPOM
o0JaIHaHHS, KOMIUIEKTAIIIS SIKOTO JI03BOJISIE 31MCHIOBATH MMiJI3apsIKy Tpojeidyca 3
MIHIMAJIbHUMH TPOCTOSIMH;

— 3a0e3Me4YeHHs] TOCTaTHIX, HaJIMHUX JKEepen €HEpPrornocTadyaHHs 3apsIHUX
MYHKTIB.

["ooBHUM apryMEeHTOM Ha KOPUCTh TpoJieiidyca 3 TUHAMIYHOIO MiA3apsIKOIO €
Te, IIO0 BBEACHHS B EKCIUTyaTallil0 TaKoro Tpojeidyca Moxke OyTH 3IIHCHEHO
IpPaKTUYHO "TYyT 1 3apa3”, He MOTPIOHO 3HAYHUX 1HBECTHIIINA, OCKUIBKH 30epeKeHO
KOHTAKTHY JIIHIIO Ha KOJUIIHIX TpoJieWOycHux Mapuipyrax. Tpoineitdbyc "Huinpo T-
203" ocHareHuit aBTOHOMHUM MPUCTPOEM JIJISl MI3APSIIKY, IKUH BUKOPUCTOBYETHCS
miJ 4ac pyxy TpoJieiOyca Ha O€3KOHTAKTHIA AUISHII Mapumpyty. Takum YuHOM,
BUKOPHUCTAaHHS JTUHAMIYHOI MiA3apsIKH BHPIIIYyE MUTAaHHS Oe3IepecaakoBoi MOi3KH
nacakMpiB Ha MapHIpyTi 3aBIOBXKKH 14 KM, 110 MPU3BOAMUTH 10 €KOHOMIi yacy Ta
BUTpAT NacCaXMpIB Ha MOI3JIKY.

Tema anbTEepHATHBHUX BUIB MICBKOTO TPAHCIIOPTY Trapsye Ta aKTHUBHO
OOTOBOPIOETHCA BYCHOIO CIUIBHOTOIO Ta MPAaKTHKaMH, OCOOJIIMBO B OCTaHHI POKH.
HeoOxinHicTh poO3B'I3aHHA TPAHCHOPTHHX MpPOOJIEM B arjoMeparisx oO0yMOBJIEHA
Ti€El0 OOCTAaBMHOIO, IO B s/l BUITQJIKIB MAa€ MICIe KPU30BUH CTaH TPaJAMIIIHHUX
BU/IIB TPAHCIOPTY, IO BHUSBIAETHCS B MOCWIECHHI NMpoOieM Oe3MeKu Ta €KOJIOrii,
HEBIJIMOBITHOCTI  TMPOBI3HOI  CIPOMOXKHOCTI ~ MAaCaXUPCHKOTO  TPAHCIIOPTY
MacaKUPOIMOTOKY. Bijbliie TOro, akTyaJbHICTh I1€1 TeMH BHU3HAYAETHCS COI1aJIbHO-
3HAUYIIMUM XapakTepOM MIChKUX TACAXHUPCHKUX TEpEeBE3€Hb, TOB'SI3aHUX 13
BUKOHAHHSAM COI[1aJIbHOTO 3aMOBJICHHSI.

Ha ocHOB1 OaraTopiyHMX MNOIIYKIB Ta HAKOMHYEHOI'O JOCBIAY €KCILTyaTaril
aBTOOYCIB, IO MPAIIOIOTh HA PI3HUX BUJAX MalivBa, (paxiBIll PI3HUX KpaiH 3poouiIu
BHCHOBKM 3a pe3yJbTaTaMu MOPIBHSUIBHOI €KCIUTyaTallii 13 3aCTOCYBaHHSIM TaKHUX
XapaKTEpUCTUK, SIK BHUTpaTa TNalMBa, 3amac Xoay B KIJIOMETpax, Koe(ilieHT
MPUCKOPEHHSI, MyCK, WyMHICTh, BMICT CO, 3micT NO, coOiBaprictb. Kpainu cBity
BXKUBAIOTh PI3HUX 3aXO/IB II0JI0 CKOPOUCHHS MIKIJJIUBUX BHUKHUIIB B aTMocdepy.
Tax, €BpoKoMicCist Orojocuiia Mpo CBOi MJIAHU 3HU3UTH JOMYCTUMUN PIBEHb BUKHUIY
ByriIekucioro razy 10 2020 p. 1o 95 rpamMiB Ha KUJIOMETp JJIsl JIETKOBUX aBTOMOOLIIB,
a MaJMX BaHTaXIBOK — 710 147. €BpokoMicis mmigpaxyBaia, o CKOPOUYCHHS BHKHU/IIB
Ha 5 rpamiB JOMOMOKE 3€KOHOMUTH aBTOBJIacHUKaM 01u3bko 340 €Bpo Ha OEH3WH Ha
piK.

Cydacni Tponeitdycu mnependavyaroTb MOXIMBICTh PyXy aBTOHOMHO, 3
OIYIICHUMU CTpyMomnpuitMmadamMu 10 40 KiJIOMETpiB, IO aKTyaJbHO 3 ypaxyBaHHSIM
JIEMOHTa)XKy KOHTAaKTHUX MEPEXK Y paMKax mporpam "ducre HeOo" y MicTax.

[lepepo3noain macaxupoodiry Ha KOPHUCTh Tpojied0yca Mae MepCleKTUBY 3
OIJISIy HAa HE3HAYHUU MacaXupooOIir TponerOyCHOro TpaHCHOPTY MOPIBHSIHO 3
aBToOycHHUM (puc. 14).
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Pucynok 14 Ilaca:xupoo0ir y micti KponuBHuIIbKMI 10 BUIAM TPAHCIOPTY
3arajibHOr0 KOPUCTYBAHHSA
[TpoBeneno po3paxyHok cobOiBapTocti 1 kM y 3a3nauenux BuaiB T3. [IpoOir
cepenubono0oBuii — 168,0 kM, mpoOir 3a pik 53 760 kM, oOcAr mnepeBe3eHb
nacaxxupiB 3a 100y 960 wyon. (tponeitdyc), 720 wyon. (aBToOyc). B ocHOBI
PO3paxyHKIB YMHHI HOPMHM Ta HOPMATWBH, I[IHM Ha EKCIUTyaTalliiiHi Ta PEMOHTHI
pecypcu, 10 Ji0Th Ha KiHelup Jucronaga y wmicti KponuBauibkuil. Benmuunny
co0IBapTOCTI 3 PO3paxyHKy Ha 1 KM BU3HA4aeMO 3a GOpMyIamMHu:
— IIpU NEPEBE3EHHIX aBTOOyCcCaMu:
CaBT = 30T + 3CB + 3n + 3MM + 3TOiP + 3111 + 3T0 + 3aM + 3HB3 FPH/KM (16)
— TIPU TIEPEBE3EHHAX TPOJIeHOycamMu 3 TUHAMIYHOIO MA3aPSIKOIO:
CTp0H=30T+3CB+3CpT+3MM+3LH+3TOiP+3aM+3yKKM+3y1'HT+3pr+3HB9 FPH/ KM (17)
PesynbraTu po3paxyHkKy co01BapTOCTi HaBeAeHI B TabmuIl 3.

Tabauus 3 Pe3yabTaTi po3paxyHKy 3a CTaTTSIMH CO0iBaAPTOCTi, TPH/KM
YM. mo3HaueHHst| 3HaUeHHS | 3HAYCHHS

Ioxa3uuku cobiBapTocTi Abr. | Tpon. | aBToOycy | Tpoueiibycy
BuTparu Ha oruiaTy npartii BOJiiB Ta KOHIYKTODIB 300 3., 13,1 5,42
BigpaxyBaHHsI Ha COLiabHI TOTPeOU 3 3 2,88 1,42
Burpatu

— Ha MaJMBO JJIs aBTOOYCIB; 3, 2,13

— Ha eJISKTPOCHEPTII0 Ha PyX TPOJIeiOyciB Beor 4,66
BuTpaTi Ha MacTHIIBHI Ta HINI EKCIUTyaTaIliiHI MaTepiaTi s

ABTOOYCIB/TpOJIEHOYCiB B 2,59 0,14
BuTparu Ha 3HOC Ta PEMOHT IIMH 3. 3 6,18 0,50
Burparu Ha TO Ta peMOHT aBTOOYCIB/TpOIeiOyciB Btoip | 3rtoir 3,26 2,96
AMOpPTH3aITiifHI BiIpaxyBaHHS Bau Bau 7,83 7,07
BuTparty Ha yTpUMaHHs KOHTAKTHO-KaOellbHOT Mepexi Tposeiibyca - By - 1,11
ButpaTu yrpuMaHHs TATOBUX ITIICTAHIIIA TpoJieiOyca - By - 0,41
ButpaTtn Ha yrpuManHs ciryOu pyxy Tpoiieiidyca - 3yep - 0,15
HaknamHi BUTpaTH Bz Bus 3,21 2,22
Bcworo Car Crpon 41,18 26,06

MoxHa 6auuTH, 10 COOIBApPTICTh BUKOPHUCTAHHS TPOJIEHOYCIB 3 TUHAMIYHOIO
nigzapsaakoro y 1,5...1,7 pasiB menma Big aBTo0yciB MA3-203, MA3-206. B Toii uac
Taki TpoJehHdycu MPAaKTUYHO HE TMOPYIIYIOTh EKOJOTiYHO OOCTaHOBKY y M.
KponuBHULIBKUT.
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BucHoBku

1. TeopernyHO TOKa3aHO SK 32 ONTUMI3ALIEI0 MACAXUPOMOTOKY Ha
MapUIpYTHIN Mepexki MiCTa MOKIIUBO CIIPOEKTYBAaTH YKOPOUCHHS JIESIKUX MapIIPyTiB
3 METOI0 3MEHILIEHHS BIUIMBY TpPAaHCHOPTHUX 3aco0iB 3 /IB3 Ha HaBKOnuIIHE
cepenoBuie. [Ipu boMy BUKOPUCTAHO KpUTEPiK e(HEKTUBHOCTI BAPTICHOTO THITY.

2. IlokazaHo, 110 NpH OpraHi3allii TPAaHCTIOPTHOrO 0OCTYrOBYBaHHS HACEJICHHS
MiCTa MPU MIHIMYMi €KOHOMIYHUX BTpaT MEPEBI3HUKA 1 MIHIMAJIILHOT'O HETAaTUBHOTO
BIUIMBY HAa HABKOJIMIIIHE CEPENOBUILA JOLUIBHUM € KUIbIIEB1 MapIIPYTH.

3. 3anponoHOBaHO €(pEeKTHBHE MPOEKTYBAHHS MACAKUPONEPEBE3ECHb y MICTI
BUPIIIEHHSIM  0araTOKpPUTEpIaJbHOTO 3aBJaHHS 1 BBEICHHAM KPUTEPIiB, IO
XapaKTepU3ylOTh EKCIUlyaTaliiHy e(EeKTUBHICTh pyXy Ha MapIpyTi, a TaKOX
COITI0EKOJIOTIYHO-€KOHOMIUHY €()eKTHUBHICTh OpraHizailii pyxy.

4. B wmopneni BHOOpPY TpaHCHOPTHUX 3aco0IB 13 3aJaHUM pPIBHEM SKOCTI
NEPEBE3EHb 3alPONOHOBAHO BHUKOPUCTOBYBATH IOKA3HUKH SKOCTI: KOM(OPTHICTH
MOT3/IKK; IIBUAKICTh MOJAOPOXKIi; EKOJIOTYHa Oe3meKa. 3alporoHOBaHa IHTErpajibHa
OLlIHKA $IKOCT1 TEpPEeBE3€Hb, BPAXOBYIOUM OCHOBHI IIOKAa3HUKH, 3 iX BaroBUMHU
KOe(IIiEHTaMH.

5. IlpuBeneHi pe3yabTaTh EKCIEPUMEHTAIbHUX JOCHIKEHb  CKIIATy
BIJIIIPAllbOBAaHUX I'a3iB TPAHCHOPTHUX 3ac001B Ma3-203 1 MA3-206 Ha mapuipyTax M.
KponuBnunipkuii. Buznaueno, mo tpancnoptai 3acoou MA3-203 y mopiBHSHHI 3
MA3-206 B OunbLIii cTeneHi 3a0pyIHIOI0Th HaBkoauiHe cepeosuine CO, CH, NO 1
TBEPJAUMH YaCTUHKAMH CaXi.

6. Jocmimkeno Ha exosoridyHi ¢akTopd HaWOUIBIN 3a0pyaHEHa UISTHKA
MapipyTHoi mepexi y M. KponuBauubkuid mo Bymumi B. IlepcnextuBha. 11100
3MEHIIIUTA HETaTUBHMH BIUIMB TpaHCcHopTHUX 3acobie MA3-203 1 MA3-206
3aMpONOHOBAHO CTBOPUTHU Ha LIH IUISHII PEKUM pyXy "3ejieHa XBUIs'".

7. TlpoaHanmizoBaHO BHKOPHUCTaHI HA MapIIpyTax MacaXUPONEPEBE3CHb
TpoJieiOyciB, iX oOcCAr TepeBe3eHb y MOpPIBHSAHHI 3 aBToOycamu. OCHOBHa yBara
NpUaLUIeHa TpojedycaM 3 TMHAMIYHOIO MMiJ3apsIKO0. BUI1I€HO OCHOBHI NepeBary 1
Henomiku. Bubip 3po0sieHO Ha KOPUCTh TPOJEHOYCiB, MPU PO3B'sI3aHHI €KOJIOTTYHOL
poOJIeMH, 3 JTUHAMIYHOIO M1A3aPsIKOIO.

8. Ilokazano, mo y M. KponuBHHUIIbKOMY 30UTBIIYETHCA 00'€M TIEpPEBE3CHb
maca)xupiB came TPoJICHOYyCcOM 3 JUHAMIYHOIO MIA3apsIKOI0, MApK SIKUX OE3MepepBHO
30UTBITy€eThCsI.  PO3paxyHOK TEXHIKO-EKOJIOTIYHOI e(EeKTHBHOCTI BHUKOPHUCTAHHS
TPOJICHOYCIB 3 JTUHAMIYHOK IMiA3aPSAIKOI0 31MCHIOE BUOIp HA KOPUCTH IIOT'O BUIY
TpaHcnopTHOro 3aco0y. ITpu nupomy coliBapTiCTh IEPEBE3EHb NACAXKHUPIB aBTOOYCOM
MAZ3-203 cknanae 41,18 rpa/km, a Tponeiidycom "Iaimpo T-203" — 26,06 rpa/KMm.
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YK 621.793.724
BIIVINB TEXHOJIOTTYHUX METOJIB ITIAI'OTOBKH ITOBEPXHI
OCHOBHU HA AJITE3IMHI BJACTUBOCTI EJIEKTPOJYTOBHX
MOKPUTTIB ITPA BITHOBJIEHHI JIETAJIE ABTOMOBLIIB
MapxkoBuu C.I., K.T.H., 1oueHT; bes3 O.B., K.T.H., 1oueHT; AHapycenko /1.0.,
maricTpanTt rp. AT-21M(1,4); Kyaim B.O., marictpanr rp. AT-21M(1.4)
LlenTpanbHOYKpaTHCHKUN HAIIOHATBHUM TEXHIYHUN YHIBEPCUTET, M.
Kponusaunpkuii, Ykpaina

Abstract

The influence of technological methods of preparing the surface of the base on
the adhesive properties of electric arc coatings during the restoration of car parts was
studied. In the work, the effect of surface preparation methods on adhesive strength
was studied: jet abrasive treatment, shot jet treatment, supersonic thermal abrasive
treatment, rolling, cutting of "torn" thread and electro erosion treatment. The
microstructure of the coating-substrate transition zone was studied, the processing
productivity, coating roughness, the dependence of roughness on the hardness of the
base, the dependence of the adhesion strength of the coating on the time elapsed after
processing, and the fatigue strength of the samples processed by each technological
method were determined.
Keywords: adhesion, coating, electric arc spraying, base, processing methods, bond
strength, abrasive, roughness

Beryn

B ymoBax cbOrojeHHsi 0cOOJIMBO 3pOCia aKTYaldbHICTh MPOOJIEMH SKICHOTO
BIJIHOBJICHHSI JIeTajied aBTOMOOUTIB, IO OOYMOBJICHO HEOOXITHICTIO IIIBHUIKOTO
MOBEPHEHHS TEXHIYHUX 3aC00IB B CTPiil Ta MOAANIBIIOI AKICHOI ekciutyaTanii. OqHuM
3 Hale()EKTUBHININX TEXHOJIOTTYHUX METOJIB BIJHOBJICHHS € EJIEKTPOIYTOBE
nanwieHHs (E/IH), koTpe Bumarae sikicHO1 MiJIrOTOBKK OCHOBH.

AHaJi3 nonepeaHix 10C/i1KeHb

HaiiGinpmr mupoke 3acTOCyBaHHS TpU IMIJATOTOBII OCHOBUM HaOyB MeETOJ
CTpYMUHHO aOpa3uBHOi 00poOku. lleii MeTom BIAPIZHAETBCA MPOCTOTOIO
YCTaTKyBaHHS Ta JOCTYIHICTIO MatepiaiiB il OOpoOKH, ajie Mae HU3bKY
IPOJYKTUBHICTh, 1[0 CYTTEBO CTPUMYE PO3BUTOK TEXHOJIOT1i BIJIHOBJICHHS JI€Talleh
eNIEKTPOJIYTOBUM HamujeHHSIM. Takoxk ILed TEXHOJIOTIYHUH MeTOA He 3abe3redye
HAJIOKHUN  piBeHb aare3ii mokputrts [1,3]. Pasom 3 TumM icHye psn
BHUCOKOITPOJYKTUBHUX TEXHOJOTTYHUX METO/IB, 110 3a0€3Me€UyI0Th BUCOKUN PIBEHBb
HIOPTKOCTI MpH 00pOOIIi 1 MOXKYTh €)EKTHBHO CITyTyBaTH JJISl MATOTOBKU OCHOBH [1-
4].

MeTta Ta 3aBJaHHSA

Meror IOCTDKEHHS € BU3HAYCHHSI ONTUMATBHUX METOJIIB ITJITOTOBKH TIOBEPXOHb
JeTa’edl aBToMOOLTIB, II0 MAarOTh pi3HI (I3UKO — MEXaHIYHI Ta eKCILTyaTallliiHi
XapaKTePUCTUKK, TPW BIIHOBJICHHI EIEKTPOAYIrOBUM HAIMIWICHHAM 3 3a0e3Me4YeHHsIM
HEOOX1THOTO PIBHS a/ire3ii.
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Pe3yabTaTu BUpPilIeHHS] OCHOBHHUX 3aBJaHb

MikpOoCTpyKTYpy HOKPUTTSI BUBYAIH 32 JOMOMOIOIO ....., TOKPUTTS HAHOCHIU
3riHO peKOMeHallii [2], mpu mboMy 3pa3ku it 00poOku Manu TBepAicTh 20, 40 Ta
60 HRC, aares3ito MOKpUTTS BU3HAYald METOIOM BIAPHUBY KOHIYHOrO MmITI(Ta,
METO IiArOTOBKHY MMOBEPXHI BII3HaUYCHO Ha puc. 1.

[Ipy pocaimKeHHl MIKPOCTPYKTYPH KOPAOHY PO3MOALITY BCTAaHOBJIEHO WIO
KOPJIOH PO3IMOALTY TOKPUTTS OCHOBAa XapaKTEPU3YETHCS CKIATHOIO B3a€MOJIEI0
YacTOK HANWJICHOr'0 TOKPUTTA 3 TMOBEpXHEW ocHOBH (puc.l). BigmosigHo 10
OTPUMAaHMX JaHUX MOXHa CPOPMYBATH 3arajibHy KapTHHY B3a€EMOJIIN:

MOBEPXHS PO3MOJLITY MICTUTh 3HAYHY KUIBKICTh IMOPHCTHX BKIIOUEHb Ta
OKCHJIHUX TUTIBOK, 1[0 OOYMOBJIEHO YTBOPEHHSM HAaBKOJO PO3IUIABICHUX Kparelb
MaTepiamiB eJIEKTPOJHUX JPOTIB OKCHUAHOI TUTIBKH, SK PE3YJNbTaTy B3aeEMOIl 3
KHUCHEM, IO MICTUTBCS B JBO (pa3HOMY TIOTOIll MPU PO3MUJIIEHHI JPOTIB
BHCOKOIIIBUJKICHUM CTPYMEHEM TMOBITPS;

CIIOCTEPIraloThCs 30HM AaKTHUBHOI ajre3ii KOTPi € HACIIIKOM NpPUBAPIOBAHHS
Kpareiab 3 3HAYHOI EHTAIBIIIEI0 Ta JI€I0 CHUJ MDKMOJEKYISPHOI Ta MIXKATOMHOI
B3aemonii (cunu Bau-nep-Baanbca), 1m0 akTHBOBaHI TEXHOJOTIYHMMH METOAAMHU
M1TOTOBKU MMOBEPXOHb;

BUJUISIIOTBCS TAaKOX 30HM MEXAHIYHOIO 3YEIJIEHHS BHUCTYMIB LIOPCTKOCTI
MOKPUTTS 3 PO3IUIABICHUMH aMOP(GHUMH YACTKAMH.

W 41N
>3 R Y \\s

12737k H2F3
Pucynok 1 MikpocTpyKTypa KOpPAOHY PO3MOijly MOKPUTTA-0CHOBA: 1 - 0CHOBA
(cranb 45); 2 - BUcOKoJeroBaHi jameJi nopomkosoro apoty IIII-AH-307; 3 —
JaMeJi cyuiibHOTATHYTOro apotry CB-08; 4 - mopucTi BKJIIOYEHHS; 5 - OKCHAHI

IUIIBKH; 6 - 30HA aKTHMBHOI ajare3ii, 7 - 30HH MeXaHIYHOI0 3UelNJIeHHsI YacTOK
NOKPUTTS 3 BUCTYNAMM HIOPCTKOCTi 0CHOBU

[IpoBeneHO BHM3HAYEHHS BIIHOCHOI MPOMYKTUBHOCTH TEXHOJOTIYHUX METOJIB
miaroroBku nosepxHi miax EJIH. B sikocTi eramonHa Ta kpurtepis NPOAYKTHBHOCTI
B35ITO CTPYMEHEBO a0pa3uBHY 0OpOoOKy. Pe3ynpTaTu JOCHTIKEHHS BIAOOpaXKeHO Ha
puc. 2.a). B pe3ynbrati 10CHII)KEHHS BCTAHOBJIEHO, 10 MPOYKTUBHICTH €TAJIOHHOTO
METOZly CTPYMEHEBO a0pa3uBHOI OOpOOKHM € MiHIMaJbHOI, Yepe3 OCOOJUBOCTI
aObpa3MBHOTO Marepialy — IMICKy, pDKydl TpaHl SKOTO 3a0BallOIOTHCA B TPOIIECi
KOHTAaKTy 3 CTaJeBOI0 OCHOBOIO Ta JpiOHOK (pakiiiHICTIO 3epeH. 3amiHa
aObpa3mMBHOTO Martepiany IMICKy Ha eleKTpokopyHn HopMmaiasHui 15A (I'OCT 2MT-
715-84) 30imblIye TPOAYKTHUBHICTH OOpOOKHM BHACHIAOK KpalmUX PIKYIHX
BJIACTUBOCTEN a0pa3uBHOro Marepiany. BigmoBiAHO 1 3acTOCYBaHHS B SIKOCTI
abpasuBHOrOo Marepiaiai uaByHHOro konororo apodoy UK 1,4 (TOCT 11964-81E)
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BUKJIMKAE€ aHAJOTIYHUN pe3yabTaT, MPU I[bOMY NPOAYKTUBHICTH IMPOIECY 3POCTAE
Maike Ha Tpetuny. [l[o Takok € HaACHIAKOM Kpamux PiKYYHX BIIACTHBOCTEU
abpazuBHOro Matepiany. [Ipu 11boMy BCTaHOBIIEHO IIO MPHU 3aCTOCYBAaHHI BCUX TPHOX
a0pa3uBHUX MaTepialiB MPOAYKTUBHICTh MPOLIECY 3HUKYETHCS 3 YACOM, OUYEBUIHO
BHACTIZIOK 3aBaJieHHs Ta MPUTYIUICHHS pLKydux KpoMok. Lleli mporiec Bumarae
MOJAIBIIOTO  JOCHIDKCHHSI IS  BHUPOOJICHHS PEKOMEHJAIlli IMI0JI0 Mepioay
BIJICIFOBaHHSI TONpiONIeHNX npiOHWX (pakmiii Ta TOBHOI 3aMiHM aOpa3WBHOTO
Marepiany.

T M

N
ey

1 ha

|

a ]
PucyHnok 2 BitHOCHA NPOAYKTHBHICTH (a) Ta aare3iiHa MinHicThb (0) npu pizHuX
TEXHOJOTIYHMX MeTOAAX miAroroBku nosepxHi nig EJH: 1 - crpymeneBo
a0pa3uBHa 00po0Kka; 2 — 1po06o cTpymMeHeBa 00poOKa; 3 - rigpo abpa3uBHa
00po0Oka; 4 — HAJA3ByKOBa TepMoO adpa3uBHA 00po0OKa; S - Hapi3aHHa ''pBaHOI"
pPi3b0u; 6 - HAKaATYBaHHA; 7 - eJIEKTPOepo3iliHa 00po0Kka

[IpoBeneHo  JMOCHIDKEHHS  3aJeKHOCTI  aare3iiHoi  MIITHOCTI BIX
TEXHOJOTYHOro MeroAy miaroroBku nosepxHi mig EJH (puc. 2.6). B pesynbrarti
JOCHIIPKEHHSI BCTAHOBIICHO, II0 CTPYMEHEBO abpa3uBHA 00pOOKa 3 BUKOPHCTAHHSIM
KBapIiOBOro MicKy a0o0 enekrpokopyHay HopmaisHoro 15A (IOCT 2MT-715-84)
3a0e3neuye MIIHICTh 3YEIUIEHHS G,y 10 25MIla oyeBMIHO 3a paxyHOK aKTUBALli
MOBEPXHEBOI'0 IMapy Ta 3a0e3MedYeHHs] MEXaHIYHOTO 3YeIIeHHS 3 aMophHUMU
YaCTKaAMHU.

3actocyBaHHS IpO0OO CTPyMEHEBOT OOPOOKH ITiIBUIIYE MIITHICTh 3UCTICHHS G 4
1o 40 Mlla, mo o4yeBHMIAHO OOYMOBJIEHO 3POCTAHHSAM MEXAHIYHOTO 3YEIUICHHS 3
aMOp(HUMH YaCTKaMH PO3MUICHUX EJIEKTPOJAHUX JPOTIB 3aBASKHU IMiABUIICHHI
IIIOPCTKOCTI MOBEPXHI 32 PaXyHOK KpaluX PLKYYUX BIACTUBOCTEU KOJIOTOTO Jpo0y,
MEHIIOK CXWJIBHICTIO /10 3a0BaJI€HHS PIKYUYHMX KPOMOK Ta OUIBIIOI KIHETHYHOIO
€HEPrIEI0 yAapy YaCTUHKHU.

INiapo aGpaszuBHa 00poOKa 3a0e3medye MIITHICTh 3YeIJIEHHS G, 10 30 MIla, 1o
TaKOX 0OYMOBJIEHO BJIACTUBOCTSIMH a0pa3sMBHOrO Marepiany — MicKy. Bucokuii Tuck
nBOX (ha3HOTO CTPYMEHIO IpH 00poOI 3abe3medye 3HATTS Iapy METaay OCHOBH,
aKTHUBYE TIOBEPXHIO, ajie He 3a0e3Ieuye HaJIeKHOI IOPCTKOCTI MOBEPXHI.

HanzBykoBa Tepmo aOpa3uBHa 00poOKa 3a0e3neuye HaWBUIUKA PIBEHb aaresii
MIIBHUINYIOYM  MIMHICTh 3YEIUICHHS G, 10 55 MIla. Ile 00ymMoOBI€HO BHUCOKMMU
PLKYYMMH BIACTUBOCTSIMH YaBYHHOTO KOJOTOTO APo0y, Ay’e BUCOKOI KIHETUYHOIO
eHepriero abpa3MBHUX YaCTOK Ta piBHEM akTHBaIlli moBepxHi. [Ipyu mboMy OCHOBHUM
MPUOPITETOM LILOTO METOJY € BUCOKAa KIHETUYHa eHeprisi aOpa3suBHUX YACTOK, IO
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0OyMOBJICHa OJHOYACHOKO €0 TEPMIYHOI'O Ta BHCOKO IHTEHCHBHOTO YJApHO-
abpa3MBHOTO BIUIMBY HAJ3BYKOBHM JBO KOMIIOHEHTHHM BHCOKO TEMIEPaTypHUM
CTpyYMEHEM, KOTPHUM CKJIAaeThCcsd 3 Ta30BOr0 CTPYMEHIO 3 MPOAYKTIB 3rOpaHHs
IU3EIbHOr0 TalMBa Ta YacTOK a0pa3MBHUX MarepialiB B BUIVIAAI YaBYHHOI'O
KOJIOTOTO JIpO0Yy.

3acTocyBaHHs Hapi3aHHS 'pBaHOi pi3pOU" 3a0e3medye BHUCOKY MIIHICTh
3YerUieHHs Ta 3abe3medye MInHICTH 3ueruieHHa a0 50 Mlla, mo oOGymoBieHO
30UIBIICHHSAM TUIOIII TOBEPXHI 3YEIUIEHHS Ta BUCOKOIO PO30DKHICTIO TMapaMeTpiB
HIOPCTKOCTI.

3acTocyBaHHs HakaTyBaHHA 3a0e3neuye MIlHICTh 3uerieHHs 1o 27 Mlla, npu
[IbOMY HalKpaImui pe3ynbTar 3a0e3MeuyroTh POJIUKH 3 TOABIHHOI0 HAPi33Io0.

Enextpoeposiiina o0poOka 3abe3neuye aaresiro Oinbme 30 MIla 3aBnsku
napaMmeTpam MOPCTKOCTI.

[Ipn nmocmipkeHHI 3alIeXKHICTI MapaMeTpiB MIOPCTKOCTI  BiA TBEPAOCTI
MOBEPXHI HANOUIBITY 3aJIeKHICTh MAlOTh CIHIYyIO4Yl METOJU: Hapi3aHHS ''pBaHOI"
pi3bOM Ta HAKAaTyBaHHSA, 110 OOYMOBJIEHO (DI3UKO MEXAHIYHUMU XapaKTEPUCTUKAMHU
PLKYYOro iHCTpyMEHTY. AOpa3uBHI METOAN OOpOOKH Mayo 3ajeXaTh BiJl TBEPAOCTI
OCHOBH 4epe3 BJIACTUBOCTI PIKYUHX MaTepiajiB. Pa3oM 3 1uM 3pocTe yacToTa 3aMiHU
aOpa3uBHux MatepiamiB. IIpu enekTpoeposiiiHiid 00poOLl TBEPAICTH OCHOBU Ha
XapaKTEPUCTUKU MPOIECY HE BIUIMBAE (puc. 3.a)
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Pucynok 3 3anexkHicTs mapaMeTpiB HIOPCTKOCTI BiJ TBEPAOCTi MOBEPXHi Ta
32JI€KHICTh MIIHOCTI 34eNJIeHHS BiJ Yacy BUTPUMKH MicJis1 00poOKU nmpu pi3HUX
TEXHOJIOTIYHMX METOAAaX MiAroToBKM: 1 - cTpymMeHeBO a0pa3uBHa 00po0Kka; 2 -
Apo0o ctpymeHeBa 00po0OKa; 3 - rizpo abpa3uBHa 00podka; 4 —
HaJA3BYKOBaTepMoadpa3zuBHa 00poOKka; 5 - Hapi3anHs ""pBaHoi" pi3nou; 6 -
HAKATYBaHHS; 7 - eJIeKTpoepo3iiiHa 00podKka

B mporieci mocnimkeHHsT BCTAHOBJICHO, IO aJre3iiiHi BJIACTUBOCTI MOBEPXHI
MaroTh TEHJICHIIIIO /10 3HKEHHS B 3aJICKHOCTI BiJl Tiepiony dacy g0 modatky EJIH.
[Ipy upomy 15 B3aJEXKHICTh MEHINA i METOAY Hapi3aHHS ''pBaHOI pi3bOU",
HAKaTyBaHHS Ta €JIEKTPOEPO3iiiHOI 00podOKu (puc. 3.0).
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Ha namy nymky e oOyMOBJIEHO MiJIBUILIEHHSAM €HEprii akTHBAlli MOBEPXHI
OCHOBHM a0pa3WBHUMHU MeTOJaMu OOpoOKkH. [[eske He3HauyHe 3HMDKCHHS aare3iiHuX
BJIACTUBOCTEM MOBEPXHI BiJl MEPioJly 4Yacy 1O HAMWIEHHS AJisi METONY Hapi3aHHsS
"pBaHO1 pi3p0K", HAKATyBaHHA Ta €JIEKTPOEPO31iTHOI OOPOOKH OYEBUIHO OOYMOBIIEHO
YTBOPEHHSIM OKCHJIHHX TUTIBOK Ha TOBEPXHI OCHOBH.

[IpoBeneHo DOCHIIKEHHSI BIUIMBY METOJY IiJTOTOBKM Ha BTOMHY MIIHICTb.
BceranoBneHo 1o HaliBUIIUI piBEHb MEXK1 MIITHOCTI MAIOTh 3Pa3KH IMiCIIT a0pa3uBHUX
METO/1IB 00pOOKH, 110 OYEBUIHO OOYMOBJIEHO BILIMBOM MOBEPXHEBO — IJIACTUYHOIO
nepopmyBanHs. HallHwxuuii piBeHb — Hapi3aHHS 'pBaHOI pi3p0OM, 10 HA HaIly
JTyMKY 00OYMOBJIEHO CTBOPEHHSM 30H KOHIIEHTpallii HanpyT (puc. 4)
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Pucynok 4 - Pe3yjabTaTi IpoBeieHMX BUNIPOOYBaHb Ha OIip BTOMI 3pa3KiB
3 MOKPUTTSAM, 3 OCHOBOIO 00pP00JIEHOI0 Pi3HMMHU TEXHOJIOTIYHUMH MeToAamMu: 1 —
CTpyMeHEBO abpa3uBHa 00poOka; 2 — napobo cTpyMeHeBa o0poOka; 3 — Tiapo
abpa3uBHa 00poOka; 4 — HaJA3BYKOBa TepMO abpa3uBHa 00OpoOKa; 5 — HapizaHHS
"pBaHO1" pi3p0U; 6 — HaKATyBaHHS; 7 — eIEKTpoepo3iiiHa 00podKa.

BucHoBku

1. MikpocTpyKTypa NEpexiTHOI 30HU OCHOBA-3pa30K XapaKTEPHU3YEThCS
HAsSBHICTIO MICIIb MEXAHIYHOT'O0 3YEIUICHHS MOKPUTTS 3 BHUCTYNaMHU IMIOPCTKOCTI
OCHOBH, MIiCIlb QAre3ifHOr0 CXOIUICHHS 3a paxyHOK TIPHBAPIOBAHHSA TapsSdux
aMOp(HMX YaCTOK MOKPUTTS, CHUJ MDKMOJEKYJISIpHOI B3aemoii Ban-mep-Baanbca,
Iip Ta OKCUHUX TUTIBOK.

2. HaiiBuiry mpoIyKTHBHICTH Ma€ HAA3BYKOBa TepMoO abpaswBHa 0OpoOKa Ta
HapizaHHA "pBaHOI" pi3bOU, IPHU IIBOMY JOCATAETHCS aAre3iiiHa MiHICTh B 55 Tta 50
MITa BianoBigHO.

3. I[Ipu enexktpoeposiiitHOMy MeTOAl OOpPOOKH TBEPMICTh MOBEPXHI OCHOBH
Maifke He BIUIUBA€E Ha MIOPCTKICTh 00poOku. [Ipu 3acTocyBaHH1 abOpa3BHUX METO/IIB
00pOoOKM BIUIMB Ha IIOPCTKOCTh He3HayHWi. [Ipm 3acTocyBaHHI HakaTyBaHHS Ta
METOJly HapizaHHs "pBaHOI" PI3bOM MIOPCTKICTH IMOBEPXHI 3HAYHO 3HIKYETHCS 3
3pOCTaHHSAM TBEPJOCTI MOBEPXHi 1 mpu JnocsirHeHHl TtBepaocti Oubme 40 HRC
YHEMOXJIMBIIIOE MIPOLIEC.

4. BcTaHOBNEHO 3HMKEHHS MIITHOCTI 3YETUIEHHS BiJ Yacy BUTPUMKH MICIS
00poOku. HaliOuibmmii BIJIMB XapaKTepHUW i1 aOpa3sMBHUX METOIIB OOpOOKH,
OYEBMJIHO Yepe3 3HIKEHHs akTuBalii cui Bau-gep-Baanbca, He3sHauHe 3HMKEHHS
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3YCIUICHHS TPH 1HIIMX METOAaX 00yMOBJICHE Ha HaIly JIYMKY YTBOPEHHSIM OKCUIHHUX
TUTIBOK.

5. HaiiBuiuii piBeHb MEK1 MIITHOCTI MAatOTh 3pa3KH Iiciisd a0pa3suBHUX METO/IIB
O0OpOoOKH, IO OYEBUAHO OOYMOBJIEHO BIUIMBOM IIOBEPXHEBO — IUIACTUYHOTO
nedopmyBanns. HaiiHmwkuuii piBeHb — Hapi3aHHS 'pBaHOI pi3pOM, 10 HA HAITy
JTYMKY 00OYMOBJICHO CTBOPCHHSIM 30H KOHIICHTpAIIii HAMpYT.

6. HaiiGinp1m eeKTUBHIM € METO/ HaA3BYKOBOI TEPMO aOpa3uBHOI 00pOOKH,
ajyie IpU LbOMY CJIiJl BUPIIIUTH MPOOJIEMHU 3aXUCTy MEPCOHANY BiJ IIyMY HUIIXOM
pO3pOOKM Kamepu Ta IHTEHCU(IKYBATH BHUPOOHHUITBO JO PIBHSI MIHIMYM
npioHocepiitHoro. [l meranmeit 3 TtBepaicTio g0 40 HRC Tta 3naunuMm 3amacom
BTOMHOT MIITHOCT1, PEKOMEHIOBAaHO Hapi3aHHS "pBaHOi Pi3bOu.
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YK 621.793.724
JOCJIIAKEHHSA MPOLHECY TA TEXHOJIOI'TA HAHECEHHSA
BATATOIIAPOBUX KOMITIO3UIIIMHUX TOKPUTTIB JIJIS
BIZTHOBJIIOBAHHS BA’KKO HABAHTAKEHUX JTETAJIEA
ABTOMOBUIIB 3 3BHAYHUM PIBHEM 3HOIIIYBAHHSA
MapkoBuu C.IL., k.T.H., 1oueHT; bes3 O.B., K.T.H., 1o1eHT; AHApYycenko /1.0.,
maricTpanTt rp. AT-21M(1,4); Kyaim B.O., maricrpanr rp. AT-21M(1.4)
[lenTpanbHOyKpaiHCHKHUI HAIllIOHATLHUM TEXHIYHUN YHIBEPCUTET, M.
KponuBHuupkuii, Ykpaina.

Abstract

The purpose of the study is to develop an effective technological process for
the restoration of heavily loaded car parts with significant wear on the basis of the
study of the influence of the parameters of the electrocontact welding process on the
weakening of the coating with the use of a multilayer composite coating. At the same
time, a comparison of the characteristics of the welded ECN coating, the composite
coating and the control sample should be made. The obtained results proved that the
wear resistance of the multi-layer composite coating is higher than that of traditional
technologies, which allows the technology to be used for industrial applications.
Keywords: coating, electric contact welding, electric arc spraying, composite
coating, wear resistance

Beryn

Onuiero 3 mnpobieM TMpu  MOPOBEAEHHI PEMOHTHHUX poOIT  3aco0iB
aBTOMOOUILHOTO TPAHCIOPTY € BiAHOBIEHHS Hamnd Oamok aBTomMoOUTB. OmoOpHI
MUIKK 1and MaTh 3HAYHE CHpAIfOBaHHA, a cama namda MiggaeTbcs B IMpolieci
eKcIuTyataiii aii [UKIIYHUX HaBaHTaKEeHb. HalOUIbII SICKpaBUM MPHUKIAIOM €
nandu Bici OamancupiB KamA3 1 Tomy momiOHI KoOHCTpykmii. TexHomorii
BIJIHOBJICHHSI TaKMX JIeTajel He TOBUHHI 3HIKYBATH BTOMHOI MIITHOCTI.

AHaJi3 nonepeaHix 10C/i1KeHb

HaiiGinp1 mmpoke 3aCToCyBaHHS IIPH BIAHOBIICHI TAKOTO TUITY JIeTalield Ha0yB
MeTon enekTpokoHTakTHoro HapaproBanHs (EKH) [1,2]. Lleit meTon Bimpi3Hs€eThbCs
MPOCTOTOI0 YCTAaTKyBaHHS, HU3bKUM TEPMIYHUM BILTMBOM Ha JI€Tajlhb Ta JOCTYITHICTIO
MartepiajiB Juis OoOpoOKH, ajie HEJOJIKOM € HEBEJIMKa TOBIIMHA OJCP)KYBaHOTO
METAJIOIOKPUTTS Ta YTBOPCHHS MIKBUTKOBHUX 30H 3HeMiliHeHHs [1,2,3]. Pazom 3 Tum
ICHy€e 3HAYHUN JIOCB1JI HAHECEHHS KOMIIO3UIIIMHUX IMOKPHUTTIB, IO JIO3BOJISIOTH
YCYHYTH JaHUI HEAOJIK IUISIXOM MMO€EHAHHS PI3HUX TEXHOJIOT1H.

Merta Ta 3aBAaHHA

Meroro  nmocmipkeHHA € po3poOKa  €(DEeKTMBHOIO TEXHOJIOTIYHOTO  MPOIEeCy
BIJHOBJIEHHS BOKKO HABAHTAXKEHUX ACTAICH aBTOMOOUIIB 3 3HAUHMM 3HOIIEHHSIM Ha OCHOBI
JOCTI/DKEHHST BIUTMBY TIapaMeTpiB TPOIECY EIEKTPOKOHTAKTHOTO HABAPIOBAHHA HA
3HEMIIIHEHHSI TOKPUTTSI 3 3aCTOCYBaHHSIM 0araToliapoBOr0 KOMITIO3UIIIHHOTO TMOKPHUTTSL.
[pu oMy CJ1i7T TOPIBHATH XapaKTEPUCTHKU TOKpUTTs HaBapeHoro EKH, kommoswuiiiitHoro
TIOKPUTTSI Ta KOHTPOJIBHOTO 3pa3Ka.

Pe3y/jibTaTu BUpillIeHHS] OCHOBHUX 3aBaHb
[ToxputTs, HaBapene EKH, orpumyBanu 3 3acrocyBanusm apotis crami X135,
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KOMITO3MIIIITHE TIOKPUTTS OTPUMYBTA KOMOIHAIIHOIO TEXHOJIOTIE0, TIPU [IbOMY OCHOBHHIA
map orpumyBam OaratomapoBum EKH wmsekoByrieneBoro apory CB 08, Ha koTpwii
HAHOCHBCSI 3HOCOCTIMKHIA IIap €IEKTPOJYTrOBOrO MOKPUTTS 3 3aCTOCYBAaHHSM KOMOIHAIIIN
aportis [1T1-AH-307+Cg-08 3riguo [4,5]. EKH 3miiicaroBanu Ha ycranosmi 011-01-02-
"Pemumerans”, a enekTpoAyroBe HAMWJICHHS 3 3aCTOCYBAaHHSM MOJIEPHI30BAaHOTO
eJIEKTPOAYroBOro posmmitoBaua MII'-2. JlociiipkeHHS! MOKPUTTIB HA 3HOCOCTIMKICTh
B yMOBaX TPaHUYHOTO TEpPTA Ta aOpa3MBHOTO 3HOIICHHS 3MIMCHIOBAIN 3TiTHO
pekoMeHaarii [6].

[IpoBeneHo TeopeTuuH1 AOCIKEHHS BIUIMBY Ha BEIMUMHY 30H 3HEMIIHEHHS
napamerpiB EKH: 3aiexHICTh KITHKOCTI TEPMIYHMX IUKITIB BIITYCKY Bifl TPUBAIOCTI Mays3,
3ISKHICTh MaKCUMAaJIBbHOIO 3HIKEHHS TBepmocTi B mporeci EKH Big TpuBaiocti
3BAPIOBAJIHHOIO IMITYJIECY TIPH PI3HIM KUTBKOCTI TEPMIYHHX IUKIIIB BIITYCKY, 3aJICKHICTh
IIUPUHU 30HU BIIITYCKY Bifl MApaMETPIB PSKUMY, 3aJISKHICTh KUTBKOCTI TEPMIYHHUX LUKITIB
BIJIMYCKY BiJI IIBUIKOCTI HABAPIOBAHHSI, 3aJICKHICTh KUTHKOCTI TEPMIYHHUX IMKIIIB BIAITYCKY
Bl KoedillieHTa ITOBEPXHEBOI TEIUIOBIIAl, IO XapaKTepU3ye BUTPATY BOIH, IO
OXOJIOJDKYE Ta 3aJICKHICTh YAaCTKM CyMapHOi IUIOINIl 3HEMIIIHEHUX 30H B 3arajbHii
IUIOIII MIapy HABapEHOro METaly BiJ KOe(II[ieHTa MEePEeKPUTTS BAJUKIB TMpHU Pi3HIN
TPUBAJIOCTI IMIyJabCcy. Ha OCHOBI I11bOro po3po0JICHO TEXHOJOTIYHI MapameTpu
nporecy EKH s minimizanii 30H 3HEMII[HEHHS.

[Ipu nocmimxkenni 3Hococtidikocti KII B ymoBax rpaHuuHOro Teptst Oyio
BCTAHOBJIEHO, 1110 HaWKpallll XapakTepucTuku mae nokputts 3 [1I1-AH-307+Cg-08

(puc.1)
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Pucynoxk 1 Jlocaignnii 3pa3ok Ta iIHTEHCUBHICTH 3HOLIEHHS 3Pa3KiB MpH
rpaHMYHOMY TepTi : 1- raproBaHna craiab 45 (erajon); 2 — nokpurtsa EJIH craan
IX15 (HRC 60); Ne - KIT EKH+EJIH craas Cs08 + IIII-AH-307

[limBuieHa 3HOCOCTIMKICTh TOKPUTh 3yMOBJICHA HASBHICTIO Y TIOKPHTTI
BEJIMKOI KUIBKOCTI KHMCHIO, OKCHIIB 3aii3a Ta 0opy, fKi 3a0e3medyroTh HU3BKUM
piBeHb Koe(ilieHTa TepTs, a HAsABHICTh Y MOKPUTTI OopuAaiB F,B 3abe3neuye itoro
BHCOKY 3HOCOCTIHKICTb

[IpoBeneHo MAOCHKEHHS Ha a0pa3uWBHY 3HOCOCTIMKICTH MOKPUTTIB MpPH
BUNPOOYBaHHI He3akpimieHnM abpa3uBoM. BcTaHOBIEHO, MO0 3HOCOCTIMKICTH
MOKPUTTIB, C(POPMOBAHUX 13 JIBOX PIZHOPIAHUX APOTIB pu BUNIPOOYBAHHSIX
HE3aKpIMIeHUM a0pa3vBOM € CYTTEBO HMXKUYOIO, HIK €TaJlOHA 3 TapTOBaHOI cTail 45
ta 3 EKH nokpurts 3 cram HIX15 (HRC 60) (puc. 2.).
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PucyHnok 2 3Hoc 3pa3kiB He3akpinjieHuM adpa3uBom: 1- raproBana crajub 45
(erasion); 2 — mokpurtst EJIH crans IIX15 (HRC 60); 3 - KIT EKH+E/IH craan
Cs08 + ITII-AH-307

HeBucoka 3HOCOCTIMKICTH JOCHIKYBAaHUX TOKPUTTIB 3YMOBJICHA THM, IO
NOKPUTTS. (POPMYEThCSA 13 KpamiuH posmiasiB ApoTiB. [Ipu EJIH, koxeH 13 apoTiB
IUIABUTBCS OKpPeMO He (OopMyroud CyMICHOI po3IiaBieHoi BaHHHU. [lokpuTTs
CKJIQJIa0ThCA 13 JIaMelliB 3 BUCOKOIO MikpoTBepaicTio 500...600 HV gy, chopmoBanux
13 KpalUlMH po3IUIaBy IOPOLIKOBOIO APOTY, JIAMENIB HHU3bKOI MIKPOTBEPAOCTI —
180...300 HV 149, chopMmoBaHux 13 KparuinH posmiaBy apoty Cs 08

[Ipu BunpoOyBaHHSAX Ha aOpa3sMBHUI 3HOC HE3aKPIIJIEHUM aOpa3suBOM B
MepIly 4Yepry 3HOIIYIOThCS M’SK1 Jamen yTBOpeHi i3 posmiaBiB jpotiB C-08
(puc.2). Penbed MOKpUTTS Micis AOCHIIKEHb BKa3ye Ha Te, L0 MICJS 3HOLIYBaHHS
M’SIKUX (parMeHTiB, OCTpiBII TBepaoi (a3u BHUCTYNAIOTh 13 MaTpulll, a MOTIM
BUpUBAIOTHCS 3 Hei (puc.3). UuM HepIBHOMIpHIMIUN penbed MOKPUTTA MICIHS

a x 200 6 x 200 | B x 200
Pucynok 3 Tonorpadisi mnoBepxoHb TepTs NOKPHUTTIB MicJIA BUNIPOOYBaHb
He3aKpilIeHUM adpa3uBOM: a - TApTOBaHA CTAJb 45 (eTaJIOH); 0 — MOKPUTTH
EJIH craap HIX15 (HRC 60); B - KI1 EKH+E/IH crans C08 + IIII-AH-307

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr.318



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

TakuM 4YMHOM, MOKPHUTTSI HIO0 MICTUTh y cBoeMmy 00’emi = 40...50% wm’sgxoi
¢a3u, He MOoXke OyTH TOCTaTHHO 3HOCOCTIMKUM 32 YMOB 3HOIIYBaHHS HE3aKPIIJIEHUM
abpa3uMBOM, HaBITh SKIO B CTPYKTypl € jnapyra ¢a3za 3 JOCTaTHbO BHUCOKOIO
MIKPOTBEPAICTIO, a OKpEeMi CKJIaJ0Bl MOKPUTTS MICTSITh — CHELlajbHl KapOiau
(Fe,Cr);C; ta 6opuau Fe,B 3amiiza 3 mikporepaictio 6ibie 1000 MITa.

3HococTiikicTh ctani 1IX15 Maibke B 1Ba pa3u BUINA, HIXK TOKPUTTS 13 JIBOX
PI3HOPIAHUX JPOTIB.

AOpa3uBHAa 3HOCOCTIHKICTh TOKPUTTIB TpPU BUIPOOYBAaHHI 3aKPIIICHUM
abpa3uBoM. BUsBIIEHO, IO 3HOCOCTIMKICTH EIEKTPOAYTrOBUX MOKPUTTIB 13 JBOX
PIZHOPIIHUX JPOTIB € CYTTEBO BUIOIO, HiK OKpHUTTs ctaii LIIX15 (puc. 4)
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Pucynok 4 3noc 3pa3kiB 3akpinjieHum adbpa3zuBom: 1- raproBana craib 45
(etasion); 2 — mokpurtst EJIH crans IIX15 (HRC 60); 3 - KIT EKH+E/IH craan
Cs08 + IIII-AH-307

Bceranosneno, mo cepea MOCTIKYBAaHUX TMOKPUTTIB BHIY 3HOCOCTIUKICTH
MarTh mokputta copmoBani 3 IIII-AH-307 Ta gpory 31 crami Cs - 08. Ile
3YMOBJIEHO HAsBHICTIO Yy TaKHX TMOKPUTTIX 10 15% okcumiB, sKi CYTTEBO
M1BUIIYIOTh 3HOCOCTIMKICTh MOKPUTTS. BusBIEHO, 10 y 1bOMY BHMAAKy B 30HI
KOHTAaKTy (puc.5) 3akpiiuieHuil aOpa3uB 3HOLIYE MOKPUTTS PIBHOMIPHO, OCKUIBKU
TBEPl CTPYKTYPHI CKJIaJIOB1, BTUICH] Y M’SIKy MAaTPHUIIIO MMOKPUTTS, 3a0€3MEeUyIOTh 1X

PIBHOMIpHE 3HOIIYBAHHS.
BN "‘(“""."j' T --'&#

L

ax 20 & x 200 Bx 200

Pucynok 5 Tonorpadisi noBepxoHb TepTs MOKPUTTIB MicJIA BUNIPOOYBAHD
3aKpimieHuM a0pa3suBOM: a - rapToOBaHa cTaJb 45 (eTajsion); 0 — mokpurTs E/ITH
crain HIX15 (HRC 60); B - KI1 EKH+EJH craas Cs08 + IIII-AH-307
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AOpa3uBHE 3€pHO 0araropa3oBO MPOOPIOE TMOBEPXHIO TEPTSA IUIACTHYHO
nedopMytoun ii 1 BIATICHSAIOE Oeperu. Y IIbOMY BHUMAJAKy 3HOCOCTIMKICTh MMOKPUTTIB
3a0€e3MeuyeThCsl BUCOKOIO TUTACTHYHICTIO MaTpuill chopmoBaHoi 3 apotry CB - 08.
HampykeHHS po3TATy, 10 BUHUKAIOTh y TIOKPHUTTI MICIS HAMWICHHS YaCTKOBO
penakcyroTh y M’saki ckiagosi. Ile came BimOyBaeThcs 1 B mpoiieci abpa3uBHOTO
3HOIIyBaHHS. [Ipy yTBOpeHH] MOAPSIUH TPINTUHH, K1 3aPO/KYIOTHCS Ha KPUXKHX Ta
TBEPAUX CKJIAJOBUX TOKPUTTS BaXKKO PO3MOBCIOJDKYIOTHCA Yy M SIKI MaTpHIIi.
HaiiBury 3HOCOCTIHKICTD 13 JOCIII)KYBAaHUX MTOKPUTTIB Ma€ MOKPUTTS chOpMOBaHE 3
nap enekrpoaaux aporie I1I1-AH-307 + Cs 08 (20%Cr + 0.4% C + 4 % B). Bona
€ B 1Ba pasu Buina, Hix cram IX15 (HRC60).

3riHO PUCYHKY 6 OTpUMAaHO pe3yJIbTaTh BUNMPOOYBAHb Ha OIIp BTOMI AeTajiel
MAITUH 3 TOKPUTTSIM, OTPUMAHUM KOHTAKTHUM TPUBAPIOBAHHSAM JIPOTY.

AHai3 orpuMaHux rpadikiB Ha MaJIIOHKY 6 MMOKa3aB, 110 MeXa BUTPUBAIOCTI
3pa3KiB 3 MOKPUTTSIMU MeHIIe 3pa3kiB 3 raproBanoi ctaii 45 T'OCT 1050-88 (na 15-
35 %). Lle roBopuTH PO TE, IO HOBI JIETAJ 3 TTOBEPXHEBUM T'apTOM MAIOTh 3HAYHO
OUIbIIY MEXY BUTPUBAJIOCTI, YUM BIJTHOBJICHI J€Tal.
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=
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Pucynok 6 Pe3yJibTaTi NpoBeAeHUX BUNIPOOYBAaHb HA OMIP BTOMI 3pa3kKiB: 1 —
raproBana crajb 45 (eraynon); 2 — nokpurtsa E/IH craas HIX15 (HRC 60); 3 -
KIT EKH+EJH ctraas Cs08 + IIII-AH-307

BucHoBku

1. 3rigHo NMaHWX JITEpaTypHOrOo aHadi3y BCTAHOBJIEHO, LIO ICHYE mpobiema
BiIHOBJICHHS mand Oanok aBTOMOOuUTIB. [leTans Mae 3HAYHUN 3HOC 1 IMJIJIA€THCS B
MpOoIIeCl eKCIUTyaTallii MUKJIIYHUM HaBaHTaXKEHHSM.

2. llepcrieKTUBHOIO TEXHOJIOTIEI0 ~ BITHOBJICHHS TAaKOro TUIy JeTalled €
€JICKTPOKOHTAKTHE HABAPIOBaHHs JPOTOM. AJjie map HaBapeHoro mertany micias EKH
XapaKTEpU3y€eThCsl HASBHICTIO 30H BIAMYCKY B MICHSX NEPEKPUTTA BaJUKIB, IO
MPUBOIUTH JI0 HASBHOCTI CTPYKTYPHOI HEOJHOPITHOCTI B HABApEHOMY IOKPHUTTI,
3HI)KEHHSI 3HOCOCTIMKOCTI Ta BTOMHOI MIITHOCTI, OCOOJMBO TMpH HaHECEHHI
0araTonrapoBOro MOKPHUTTSI.

3. Jlnsg yCyHEHHsS 3a3HAYeHUX HEAOJIKIB pPO3pobOJieHa 1 TEOPETUYHO-
€KCIIEPUMEHTAJIbHO OOIpyHTOBaHa MoJAeNb (OPMYBAHHS 30H 3HEMIIHEHHS NpH
EKH. Busnaueno, mo npu 3menmienHni meuakocti EKH 1 moBkuHm may3 3poctae
HEPIBHOMIPHICT ~ TBEPJOCTI IOBEPXHI 3a paxyHOK 30UIbIIEHHS  LHUKIIB
3HEMIITHEHHSAO1Is1 00KOBHX KPOMOK HABapEHOTO METAIYy.

4. YCTaHOBIIEHO, IO 30UIBIIEHHS BUTPAT OXOJIOUKYIOUOi PITUHU BUKIUKAE
3MEHIIIEHHS 30H JIOKAJbHOT'0 3HEMIIHEHHS, aje TIMOWHA 3MIIHEHHS 3aJIMIIAE€ThCS
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HE3MIHHOIO, 1110 OYEBH/IHO MTOB’S3aHO 3 BIUIMBOM JDKOYJIEBa TEIIa.

5. Jlns BimHoBieHHs BuOpaHa aB0o poaukoBa cxema EKH, 3 mix egHanHsM
’KUBJICHHS JI0 POJIMKIB 32 JJOMOMOI'OI0 MIAHUX HIUMH. B MOCHIIKEHHSX BUKOPUCTAHO
apotu 31 ctani CB 08 ta IIX15, a Takok KOMITO3ULIMHPTO TOKPUTTS, OJIEP>KaHOTO
€JIEKTPOYTOBUM HAMWJICHHAM 13 cepiitHoro nmopoikosoro Apoty I1I1-AH-307 ta Cs
08 na ocnoBy 3 HaHeceHoro EKH OaratomapoBoro nmokputts EKH 3 cranesoro
npoty Cs 08.

6. Po3pobnena TexHoOris BiAHOBJIEHHA IMand O0agoK KOMMO3WUIIIHHUMU
MOKPUTTSMU 3 3aCTOCYBAHHAM KOMOIHOBAHO1 TEXHOJIOT1i, IPU bOMY 3HOCOCTIHKICTb
KOMITO3UIIIMHOTO TOKPUTTSA 3HAYHO TIEPEBUINYE TPUOOJOTIUHI XapaKTEPUCTHKU
KOHTPOJILHOTO 3pa3Kka 3 rapToBaHoi cTali 45 Ta mokputTa 3 ctaii IX15 orpumanoro
EKH

7. 3acTtocyBaHHs TOKPHUTTIB 3HM)KYE BTOMHY MIIHICTh JI€Talll, aje dYepes
3HaYHHUI 3amac BTOMHOI MIIHOCTI mamndg Oanok Iefl MOKAa3HUK HE € KPUTUIHHM,
0COOJIMBO NMPH 3aCTOCYBAHHS KOMIO3UIIIMHOIO TOKPUTTSI.
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YK 621.432
JOCJIIKEHHA BIIVIMBY TEXHOJIOT'TYHUX METOAIB OBPOBKH HA
ABPA3MBHY 3HOCOCTIMKICTb IETAJIE ABTOMOBLTIB 3
AJIIOMIHIEBUX CIIJIABIB.
Crynent M.M., cT. HayK. CHIBP., I0K. TEXH. HAYK
®i3uko-mexaniuyHuil inctutyT HAH Ykpainu, m. JIbBiB, Ykpaina
MapxkoBuu C.I., 101., KaHJ. TeXH. HAYK
[lenTpanbHOYyKpaiHCHKHI HAIlIOHATLHUM TEXHIYHUN YHIBEPCUTET, M.
KponuBaunpkuii, Ykpaina
I'Bo3nenbkuii B.M.,cT. HayK. CliBp., KaH/. TeXH. HAYK, 3axopoxHa X.P.,
H.C.CIIBP, KaH/. TexH. HayK, Cipak f1.51., M.H.c.clliBp, KaH/. TeXH. HAYK,
KpaBunmun T.M., M.H.C.CIIiBp., KaAH/I. TEXH. HAYK
dizuko-mexaniunuid iHCTUTYT HAH Ykpainu, M. JIbBiB, Ykpaina

Abstract

The abrasive wear resistance of D16 aluminum alloy with coatings applied by
the following methods: galvanic chrome plating, supersonic gas flame spraying
(HVOF — High Velocity Oxygen Fuel Flame Spraying process), plasma-electrolytic
oxidation, hard anodizing and electric arc spraying of coatings was investigated. It is
shown that the investigated coatings increase the abrasive wear resistance of D16
aluminum alloy by 20...90 times under test conditions with fixed abrasive and by
3...10 times under test conditions with unfixed abrasive. The use of these methods
increases the wear resistance of aluminum alloy parts to the level of steel and allows
replacing steel and cast iron with aluminum alloys with coatings to reduce the weight
of parts and carbon emissions into the atmosphere.
Keywords: aluminum alloy, galvanic chrome plating, gas flame spraying, plasma-
electrolytic oxidation, hard anodizing, electric arc spraying.

Beryn
AJIOMIHIEB]  CIUIaBU IIMPOKO BUKOPHUCTOBYIOTHCSI Yy  aBTOMOOLIBHIN
MPOMUCITOBOCTI. B ocTaHHIN Yac iX BUKOPHCTOBYIOTH JUIsl BUTOTOBJICHHSI MOPIIIHIB,
IIKIBIB, KOJIEKTOPIB, TOJIOBOK OJIOKY Ta iHII. [le 3MeHIIye Bary geraieil Ta BUKUIU
Byrieno B armochepy. OnHaK amOMIHIEBI CIUTaBM MAalTh Mally aOpa3uBHY
3HOCOCTIMKICTh, TOMY iX BUKOPUCTAHHS MOXJIUBE 13 TTOKPUTTSIMH Ha TTOBEPXHI.
AHaJi3 nonepeaHix 10C/IiIKeHb
Cepen MeTO/11B HAHECEHHS 3HOCOCTIMKHUX MOKPUTTIB HAOUIbII epeKTUBHUMHU
TEXHOJIOTIIMM Ha 1€l Yac € rajlbBaHIYHE XpoMyBaHHS [l], Haa3BYyKOBe
razonorymeneBe HammwieHHs (HVOF — High Velocity Oxygen Fuel Flame Spraying
process) [2], mra3mo-enekrponitie okcuayBanus (IIEO) [3-5], TBepae aHOmMyBaHHS
(Hard Anodic Coatings) [6] Ta einekTpoayrose HanmwieHHs mokputtis (EJIT) [7-9].
Merta Ta 3aBaaHHs

[IpoBecT MOCHIIKEHHSI BIUIMBY OCHOBHMX TEXHOJOTM 3MIIHEHHS Ha
aObpa3uMBHY 3HOCOCTIMKICTh  QJIOMIHIEBUX  CIUIaBiB, TIOPIBHATH  PE3yJbTaTH
JIOCIIIJDKCHUX TIOKPUTTIB Ta MPOBECTH iX paH)KyBaHHS CTOCOBHO 3HOCOCTIMKOCTI,
KOPO31MHOI CTIMKOCTI, a TAKOK cO01BapPTOCTI TA EKOJIOITYHOI'O ACTIEKTY.

3bipnux mamepiarie MiKHapoOHOT HAYKOB0-NpaKmuunoi inmepnem-Kongepenuti, 17 — 19 aucmonada 2022 p. Cr. 322



THHOBAUITIHT MEXHOA0ZIT PO3BUMKY Ma eeKMUBHOCTI PYYHKUIOHYBAHHS a8mOMObIALHOZ0 MPAHCHOPTLY

Pe3ybTaTu BUpPilIeHHS] OCHOBHUX 3aB/aHb

Meronu nociimkens. JlocmiKyBamy AUCKHU 13 TOKPUTTAMHU JiameTpoMm 50 mm
Ta ToBmMHOK 10 mm., BupizaHi 3 mpyTka amomiHieBoro cmiaBy J[16 (7075)
3MIIHEH] JOCII)KYBaHUMHU MTOKPUTTIAMM:

BucokomBunkicHe razononymeneBe HanwieHHs (HVOF) 3miiicHioBanu Ha
ycratkyBanHi (Diamond Jet Hybrid gun),, ne 3a mamuBo ciyryBajid MpoIaH —
KuceHb. JlucTanilis HamwitoBaHHSA 175 MM, MIBHIKICTh YACTOYOK MOPOMIKY (KapOinx
BaHanio: (epoxpomy — 50:50) 3aBOumbmiku 20...45 pum cranoBuia 650 m/s.
[TonepenHbo MOBEPXHIO 3pa3KiB 00 yBasik KOpyHAOM. ToBmuHa MOKpUTTa S00 pm.

Enextpongyrosi mokputrts (EIAIl) TtoBmumuoro 500 pm  Ha”HOCWIH
BUKOpUCTOBYIOuUM Metamnizatop ®MI Ta mopomkosuit apit ®MI-2 (Cr6Al6B3Fe-
ocHoBa). [lapamerpu HamwieHHsi: Hampyra ayru — 32 V, ctpym — 150 A, Tuck
noBiTpsiHOro cTpyMeHio — 0,6 MPa, nucranmis nanmuieHas — 130 mm. ITonepeaaro
MMOBEPXHIO 3pa3KiB 004yBaIu KOPYHIOM.

[TEO (oxcumokepamiyHi) MOKPUTTS CHHTE3YBAJd HA QIIOMIHIEBOMY CILIaBi
J16T B enextpomiti 3 g/l KOH + 2g/l pigkoro ckina (HaTpiii CHIIKATHOTO)
IMOyJIbCHUM cTpyMoM dactoToro 50 Hz, 3a cmiBBigHOIIEHHS T'yCTUH KaTOIHOTO Ta
aHoxHOro cTpyMiB Jc/Ja+15/15 A/dm®. Tpusanicts IIEO mpouecy 60 min.

IIpouec TBepmoro aHoayBaHHs mnpoBoAwsiM 3a Temneparypu —4...0°C
BrposioBxk 60 min. bazoBum enektponitoM ciayryBaB 20%-uil BOJHHN pPO3YUH
H,SO,. B npomeci aHoxyBaHHs MATPUMYBAIK TyCTHHY cTpyMmy 5 A/dm°.

Binkputy mnopyBaTiCTh TOKPHUTTIB BHU3HAYQJIM METOAOM TiIPOCTATHYHOTO
3BakyBaHHs. Da3oBuil CKJa] MOBEPXHEBUX MIAPIB JOCIIHKYBAIA 32 JOMOMOTOIO
mudppakromerpa [JPOH-3.0 y Cu-K — BunpomiHiOBaHHI 3 (JOKYCYBaHHSIM TPYOKH 3a
cxeMoro bperra-bpenrano.

AOpa3uBHY 3HOCOCTIMKICTh 3aKpIIUICHUM Ta HE3aKpIUIEHUM aOpa3uBOM
BH3HAYAJIM HA YCTAHOBKaX 3TiIHO 3 [8].

3HOC OIHIOBAJIM 3a BTPATO Macu 3pa3KiB 3 TOYHICTIO JI0 2:10% r
eJIeKTpOoHHIM aHamiTuuHiil Ba3lt mMapku KERN ABJ 220 4M. 3HOCOCTIHKICTb
3aKpilUVIEeHMM aOpa3sMBOM BH3HAYAJIM BUKOPHCTOBYBAJIM a0Opa3uBHUM JUCK 13
CIICKTPOKOPYHIY cepeaHbom’ sikoi TBepaocTi CM-2 Ha kepamiuniii 3B’s3u1 7K15
miamerpoM 150 mm Ta mupuHOO 8§ mm. 3epHUCTICTH EIEKTPOKOPYHIY CTaHOBUIIA
250...315 um (25 A, 25 H), miniftna mBuakicts TepTs — 100 m/min, HaBaHTaXEHHS B
30H1 JiHIAHOrO KOHTAakTy — 1,5 kg. 3HOCOCTIMKICTH 3a HE3aKpIIIEHOTO abpa3uBy
BU3HAYAIM 3a J0onoMorow ycraHoBku [8]. HaBantaxenus P = 2,4 H, mBuaKicTh
obOepTaHHs TyMOBOro jgucka — 25 m/min., miamerp 48...50 mm, mmpuna 15 + 0,1
mm, abpa3uB — ¢pakiioHoBaHu# (po3mip vactuaok 200...1000 pm) Ta mpocymeHui
MICOK.

Pesynpratn nmocmimxenb. Ctpykrypa (HVOF) mokpurriB, oTpuManux 3a
noromororo nanpHuka Diamond Jet Hybrid gun (puc. 1.a) — ue 3akpucranizoBaHi
cnabo aedopMOBaHI KpAIUIMHU MOPOLIKOBUX CyMilIeH, Kl (JOpMYIOTh Jameli 3 JIeJb
MOMITHUMU TIPOIIapKaMy OKCHIB MK HUMU. Lle o3HaKa TOro, Mo B MOMEHT ynapy
KparuiiH 00 HalWIIOBaHy MOBEPXHIO BOHM HE OYJIM TMOBHICTIO B PO3ILJIABICHOMY
CTaHl, a JUIIe MaJld NIABUUIEHY IUIACTHYHICTh, [IO 3YMOBJIEHO HEIOCTAaTHHOIO
TEeMIIepaTypOrO MOJIyM s JJIS IJIABJIEHHS BCIX YACTHHOK TMOPOIIIKY TAaKOTO CKIIAJY.
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Pucynok 1 Mikpoctpykrypa (2) Ta ¢pazosuii ckiaan (b) HVOF nokpurrs
FeCr-VC
Mix namensiMu B TIOKPHUTTI CIIOCTEPITAETHCS MIITHUN METaTypriiiHui 3B’SI30K,
COPUYMHEHUN CHUJIBHOKO iX 371e(OpPMOBAHICTIO. Y CTPYKTYpl HOKPHUTTS € KapOiau
3amiza, Xxpomy Ta BaHafito. MikpotBepaicts nokputtss HVOF nokputrts FeCr-VC
ctanoBuTh 1000...1100 HV. HopyBaTlcTL HOKpI/ITTlB He TepeBuliye 2%.

k-—.(;.

&
Pucynok 2 Ctpykrypa ejieKTpoayrosoro nokpurrs iz I1J{ ®MI-2
(Cr6Al6B3Fe-ocnoBa), 1-okcHIHI BKIKOYEHHS

EJIT 13 nmopomkoBoro apory ®MI-2 maioTh CUIBHO BUPaXEHY JIaMEIspHY
O0ynoBy, mikpotBepaicte 700 HV. ¥V cTpyKkTypi HOKPHUTTS CIIOCTEPITrarOThCS OKCHITHI
da3u Fe,O3, Al,O; Ta mopysaticte a0 5% (puc. 2). Oxcumgni $asu y cTpykTypi
MOKPUTTS MalOTh BUCOKY TBEPAICTh Ta MiABUILYIOTh 3HOCOCTIMKICTh TOKPUTTS.

[Tna3moenekTposniTHa 00poOKa amOMIHIEBUX CIIABIB 03BOJSE (PopMyBaTH Ha
ix moBepHi 3HococTiiki mapu (IIEO) na ocHoBi kopyHay (Al,O3) 13 TBepaiCTIO 110
2000 HV Ta ToBmuHoro g0 400 um. Bepxus nedekrna yactura [TEO mapy (puc. 3)
Ma€ BIJHOCHO Majy MikporBepaicte (He Bume 800 HV), Tomy wmae wMany
3HOCOCTIHKICTb. Bucoky 3HOcoctiiikicts [IEO mapy 3abe3meuye #oro HHKHS
JacTHHA, TBEPICTH sKoi qocsrae 1900 HV.

AHonoBaHUM map GopMyeThCS HA MOBEPXHI aTIOMIHIEBUX CIUIABIB Y BUTJISIL
CTOBIYMKIB JAiaMeTpoM He Oinpme 50 pum 3 CWIBHO T1IPaTOBAHOTO OKCHUIY
amomiito Al,O3:NnH,O (puc. 4). KirbkicTh MOJEKyJT B OKCHIHOMY mIapi
3aJ€XKUTh BiJl pEXKUMY CHHTE3y MOKPUTTA. MIKpOTBEPAICTh aHOJIOBAHOTO IIAPY HE
nepesuinye 500 HV.
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PucyHnok 3 Ctpykrypa (a) Ta ¢a3zoBuii ckiaan (b) okcuanoro mapy,
cuHTe30BaHoOro B eqekTpoliti 2KOH+Na,SiO3, cniBBiTHOIIEHHST I'YCTHH

. 2 .
KATOJHOT0 Ta aHOAHOr0 cTpyMiB Jc/Ja+15/15 A/dm”. Tpuadaicts IIEO
npouecy 1 roauna.
. . . 0 . .
[Ticns Tepmiunoi 00poOku 3a Temriepatypu 300°C npotsirom 1 h MikpoTBepaiCTh
3pocrae o 700 HV, a kuibkicte Mosekyn H,O y rigpatoBaHomy okcuil

Al,03-nH,0 3menmyerbes Big 3-X 10 OHIET.
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Pucynok 4 Ctpykrypa (a) Ta ¢pa3zoBuii anauis (b) anogoBanoro mapy Ha
ciiaBi A0 cuHTe30BaHOTO BNIPOa0B:XK 60 XB
OTpuMaHi eKCIepuMEHTaNIbHI JJaHl 3HOCOCTIMKOCTI ciuiaBy /{16, mopiBHSIHO 3
HE3MIIIHEHUM, 3a pIBHEM 3HOCY 3a pI3HUX YMOB BHIIPOOYBaHb, a TaKOX
€Hepro3aTpaTHICTIO MPUBEAEHO y Tabmuii 1.

Bceranosneno, mo nokputts HVOF (VC) ta [IEO marots y 3...4 pa3u BUIy
3HOCOCTIMKICTh, HI)K BUCOKOBYTJIeLleBa raproBana ctayib 100Cr6, Ta B 2 pa3u BuILy,
HDK TOKPUTTSA 13 TrajbBaHIYHOIO XpPOMY, IPOTE MalTh BUCOKI EHEpPro3arpari.
HaliMeHini eHeprozarpatd MarOTh [JBa METOAM: EJIEKTPOAYroBE€ HAMMUJICHHS
MOKPUTTIB Ta TBEPJE aHOAyBaHHs. B Toii ke 4ac 3HOCOCTIWKICTh TaKUX MOKPHUTTIB €
CYTTE€BO MEHIIOI, HIXK MOKpUTTIB, oTpuManux metonom [IEO ta HVOF (VC). Hdns
BIJIHOBJICHHS 3HOIICHUX JeTajeld HanOuiem pomiasauMu € meroan HVOF (VC) Ta
eJIEKTPOJIYTOBE HAIMJICHHS, TaK K BOHU J03BOJISIIOTh HAHOCUTH TOBCTI MOKPUTTS J10
5 mm. /{5 HOBUX AeTajield CKIaAHOI KOHCTPYKUIT € OUIbII MPUIHHATHOK TEXHOJIOT1S
3MILIHEHHS JIeTaJled METOJOM TBEPAOro aHOAYBaHHS, yepe3 Te, M0 y IbOMY pasl
MOXHA OTPUMATH 3HOCOCTIMKE TOKPUTTA O€3 3MIHM pO3MIpiB JAeTal Ta il
HIOPCTKOCTI.
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Taoumus 1. Pan:xkyBaHHS c1I0CO0IB MOBEPXHEBOIr0 3MIllHEHHS AJTIOMiHI€BOI0

CILIABY
Kopctko . . BinnocHi |ExonorigHicTh
. Hezakpinne- | MikpotBep-
Merton 3aKpirnJie- . . eHeprosar- | TpoIecy
. HUM TICTh
HATTWJICHHS HUM patu
abpa3uB HV
abpa3uB
B95 - 1070 — _
(Eraron) 1 1 100
Crans 100Cr6 - _
(amamor CIIIA
52100) 20 3 800
(HRC64)
["anbBaniuHe 35 5 1000 3 KaHueporc?HHl
XpOMYBaHHS CIIEKTPOIITH
1100 7 [ym 130 16
HVOF (VC) | 75..85 | 7..10 | MiKpoTsep- Ilu merany
TICTh KapOidiB MIKPOHHUX
VC-2500 pO3MIpiB
7 Exomnoriuno
I[TEO 70-90 8-10 1900 YHCTI
CJIEKTPOIITH
Teepre 2 Exomnoriuno
bA 20 3 700 umcTi
aHOJTyBaHHS :
eNEKTPOIIITH
750 1 Iym 12016
Enexrponyrose 30 5 MikpoTBep- [Tun metany
HaITAJICHHS JCTh OKCUIB MIKpOHHUX
800-2000 pO3MIpiB

[TEO mnokpuTTss MawTh BHUCOKY 3HOCOCTIMKICTh, MPOTE BIJHOCHO Maly

TOBUIMHY 1 BUCOKY LIOPCTKICTh, TOMY MOTPeOYIOTh (iHIIIHY 00pOOKY 1LTi(DyBaHHSIM.
Mertoa ranpBaHIYHOIO XPOMYBaHHS Ma€ JIOCTaTHbO BHCOKY 3HOCOCTIHKICTb,
JI03BOJISIE HAHOCUTH TOBCTI MOKPHUTTSI, JIETKO 3HIMAETHCS Ta TOBTOPHO HAHOCUTHCS Ha
3HOIIEHY IOBEPXHIO, OJHAK HASBHICTh KAaHLUEPOTN€HHUX EJEKTPOJITIB 3MYCHIIU
MepeIoBl KpaiHU CBITY PI3KO 3MEHIIIUTH 3aCTOCYBAHHS I[bOI'0 METOIY Y BUPOOHHUIITBI.
BucHoBxku

Bceranosneno, mo mocmimxeni HVOF (VC), IIEO, EIIl Ta TBepmoanomoBani
MIOKPUTTSI CYTTEBO MIABUIYIOTh a0pa3uBHY 3HOCOCTIMKICTH JieTaliel 13 allfoMiHIEBUX
crutaBiB.  Meromu  HVOF  (VC) Ta enmektpoayroBe HAmWiICHHS  MOJKHA
BUKOPUCTOBYBATH JJIS 3aXHUCTy BijJl 3HOIIYBAaHHS HOBHUX, TaK 1 ISl B1JHOBJIEHHS
3”HomeHnx aeraner. Meronu IIEO Ta TBepae aHOAYBaHHS MOXXHAa BUKOPHCTOBYBATH
JUI 3aXUCTY BiJ] 3HOLYBaHHSI JIMIIE HOBUX JiE€TaJIeH.

3acToCyBaHHS IIMX METOMAIB IMIJBUIIYE 3HOCOCTIMKICTh JeTalied 13 allfOMiHIEBUX
CIUIaBIB JI0 PIBHS CTAJIEBHX Ta JI03BOJISE 3aMIHIOBATH CTaJlb 1 YaBYH Ha aJIOMIHIEBI
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