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AHOTANIA

[Tonzens C.C. Opranizamiss e(QEeKTUBHUX TPaHCHOPTHO-TOTICTUYHUX
MPOIIECIB  JOCTaBKM 3€PHOBHX BAaHTAXKIB 13 B3aEMOJIEI0 3aTI3HAYHOTO Ta
aBTOMOOUIBHOTO BUIIB TPAHCTIOPTY.

Kpanidikamiiina pobGora wMarictpa Ha 3100yTTS OCBITHBOTO CTYyIEHS
«MaricTp» 3a creuiajgbHICTIO 275 TpaHCmOpTHI TeXHOJOTIi (Ha aBTOMOOUTEHOMY
TPaHCIIOPTi). YHIBEPCUTET MUTHOI cIipaBH Ta (iHaHciB, JHinpo, 2024.

Kpanidikamiiina pobGota wmarictpa MNpUCBAYEHA IMTAHHIO OpraHizaiii
e(heKTUBHUX TPAHCTIOPTHO-JIOTICTUYHUX MPOILIECIB TOCTABKM 3€PHOBUX BAHTAXIB 13
B3a€EMOJIIEI0 3aJII3HUYHOTO Ta aBTOMOOUIBHOTO BHUIIB TpaHcnopTy. [IpoBeaeHo
JOCHIIDKCHHSI CY4YaCHOTO CTaHy II€PEBE3E€Hb BaHTAXIB PI3SHUMU BUJAMHU
TPaHCIIOPTY HA OCHOBI CTaTHCTHKM Ta HayKoBuX Jkepen. I[IpoananizoBaHo
TEXHOJIOTIYHY CXEMY NEPEeBaJIKU 3€PHOBHUX Ha 3alI3HUYHIA CTaHIll «MyKkaueBo.
[IpoBeneHO CTaTUCTUYHE MOJEIOBAaHHS NOTOKY NPHOYTTS BAaroHIB HAa CTAHLIIO Ta
IMITaIliiHE MOJICIIIOBAHHS Yy B3a€MOJIIi  3aJI3HMYHOTO Ta aBTOMOOIJIBLHOTO

TPAHCIIOPTY.

SUMMARY

Ponzel S.S. Increasing the efficiency of transport and logistics processes of
grain cargo delivery with the interaction of rail and road transport.

Master's qualification work for obtaining a master's degree in the specialty
275 Transport technologies (on road transport). University of Customs and
Finance, Dnipro, 2024.

The master's qualification work is devoted to the issue of organizing
effective transport and logistics processes for the delivery of grain cargoes with the
interaction of rail and road modes of transport. A study of the current state of cargo
transportation by various modes of transport was conducted on the basis of
statistics and scientific sources. The technological scheme of grain transshipment

at the railway station "Mukachevo" was analyzed. Statistical modeling of the flow



of carriages arriving at the station and simulation modeling of the interaction of

railway and road transport were carried out.



PEDEPAT

Ksamnigixkariitna podota marictpa «Opranizaiiisi epeKTUBHUX TPaHCIIOPTHO-
JIOTICTUYHUX TIPOLIECIB JOCTABKU 3€PHOBUX BAHTAXKIB 13 B3AEMO/IIEI0 3aT13HUYHOTO
Ta aBTOMOOLILHOTO BUAIB TpaHcmopTy», 103 c., 25 puc., 33 tabn., 33 mkepena,
noaaTky Ha 88 c.

Mema keanigixauininoi po6omu mazicmpa: oOrpyHTYBaHHS €(pEKTUBHUX
TPAHCTIOPTHO-JIOTICTUYHHX MPOIIECIB JOCTAaBKH 3€PHOBHX BAHTAXIB 13 B3a€EMOII€I0
3aJII3HUYHOTO T4 aBTOMOOUIBHOTO BU/IIB TPAHCIIOPTY .

006°’ekm 0ocniorcenns — ePeKTUBHA JOCTaBKa BAHTAXIB J0 CIIO)KHUBAYiB.

Ilpeomem oOocnioxycenna — opraizailisi €eKTUBHUX MPOLECIB JTOCTABKU
3€pHOBUX BAaHTAXKIB 13 B3a€MOJIIEI0 3aJI3HUYHOTO 1 aBBTOMOOUIEHOTO TPAHCTIOPTY .

Memoou oocnioxcenna: tpapiyHO-aHAUNITUYHUN MeETOA JUisi  OOpOOKHU
CTaTUCTUYHHX JAHMX, JIOTICTUYHI METOAM LEHTPY TSKIHHA Ta MPOOHOI TOUKH IS
BU3HAYECHHS JIOTICTUYHOTO IIEHTPY, METOAM CTAaTUCTUYHOIO Ta IMITAIIHHOTO
MOJICTIOBaHHS JJI1 YJIOCKOHAJICHHS B3a€MOJIIi 3aJII3HUYHOTO Ta aBTOMOOLIBHOIO
TPaHCIIOPTY, PO3PaXyHKOBO-aHATITUYHUI MOTO/I, METOJ KIIACTEPHOTO aHATI3y.

VY mnponeci HanucaHHs KBadigikamiiHoi poOOTH Marictpa OyiM BHUKOHAaHI
HACTYIIHI 3@60aHHA: aHANI3 CTaHy T[IEPEBE3CHb 3E€pPHOBUX B  YKpaiHi;
MPOaHANI3yBaTH €TalmM JIOCTABKM 3€PHOBUX  3aJI3HUYHUM TPAHCIOPTOM;
PO3TISTHYTH TPOIEC MEPEBAHTAKEHHS 3€PHOBUX 13 3aJI3HUYHOTO TPAHCIIOPTY Ha
aBTOMOOUTLHUI; TIPOAHANI3yBaTH TEMEPIIIHIM CTaH MepeBEe3eHb BAHTAXKIB PI3HUMHU
BUJIaMU TPAHCTIOPTY; HAJaTH XapaKTEPUCTUKY 3all3HUYHIN cTaHIlli «MyKadeBoy»
Ta TpOIeCy MEepeBaHTAKEHHS BaHTaXy, cHopMyBaTh CXEeMH MapHIPYTiB IIs
e(pEeKTUBHOTO OOCIyrOByBaHHS CIOXKHUBAaviB y 3aKapraTchKiil 006aacTi.

Pe3ynvmamu pooomu: po3podka Mojaemi Uis MABUIIEHHS €(PEKTUBHOCTI
YOPABIIHHS TPAHCIIOPTHO-JIOTICTUYHUX MPOIIECIB JOCTABKU BAHTAXKY .

Anpobauia: ydactb B MiDKHApOJHIN HAYKOBO-TIPAKTUYHIA KOH(DEpEHIIIi:
«Hayka mnpo mNOCTIHAYCTpiaJibHE CYCHUIBCTBO: TNpoLecH Tiobam3zamii Ta

TpaHchopMaIii».



Knrouoegi cuoea: MAPIIPYTHU3ALIILA, B3AEMO/IIA
ABTOMOBUIBHOI'O TA 3AJIBHUYHOI'O TPAHCIIOPTY, 3EPHOBI
BAHTAXI, IMETAIIMHE TA CTATUCTUYHE MOJIEJTIOBAHH,
JIOTICTUYHHUH LEHTP, MEPEXA.



1.1 Anani3 00cAriB EpeBe3eHb 36PHOBUX BAHTAKIB B YKPATHI....vveivverveerieerineninens 14

1.2 CratuctuyHa TOPIBHSJIbHA  XapaKTEpUCTHUKA IE€PEBE3€Hb  BaHTaXIB

3aJTI3HUYHUM Ta IHITUMH BHIAMHU TPAHCTIOPTY ..vevveenveereesueessnesneassessseessnesnesnseenses 17

1.3 AHani3 10po0OK Ta aKTyaJIbHUX HAIPSIMKIB BAHTAKHUX [E€PEBE3€Hb HA OCHOBI

HAYKOBUX JIFKEPEIL . 1ccnvveeureeasseeesnreessseessneesssesasnesaasessssssessseesnsessnsesannesansesasnnsessneesneens 21

2 PO3POBKA ®I3UYHOI TA MATEMATUYHOI MOJEJI, JJIA

OPT'AHIZALIII EGEKTMBHOI JIOCTABKU 3EPHOBUX ......cococveveveiieerrene 25
BAHTAXIB I3 B3BAEMO/IEIO 3AJIIBHUYHOIO ..o 25
TA ABTOMOBIJIBHOT'O TPAHCIIOPTY ..ooiiiiiiiieiiie e 25
2.1 ITocTaHOBKA 3aBJaHHS MAriCTEPCHKOTO JOCITIIIKECHHS .vvvveevvreesirreeesirneessneenns 25

2.2 3aranbHa XapakKTepUCTHKA 3allI3HUYHOI cTaHIli «MykaueBo» Ta po3poOka

1011370505 (0} B0 (03 (33 & F RPN PRPTI 26

2.3 OOrpyHTyBaHHSI BUOOPY TPAHCIIOPTHUX 3aC001B, 0 OYIyTh B3AEMOMISATA MIXK

S0 1T ) {0 TP PP P P PRR PPN 33
2.4 AHani3 TeXHOJIOTIi MEPEBAHTAKEHHS CUMTYYMX BAHTANKIB. ...cuvveerrreerreernreerinens 38
2.5 [ToOy1OBa MATEMATHIHOT MOJICIIL «vvveevrreesssrerssssreesssnessnssnsssssessssssnsssnssesssssneenns 40

3 MOJEJIOBAHHS E®EKTHMBHOI TEXHOJIOITYHOI B3AEMO/II
3AJIIBHUYHOI'O TA ABTOMOBUIBHOI'O TPAHCIIOPTY HA CTAHIIII

CMYKAUEBOD ...coiieiiiiiiiii ettt e e e e e e e e s e b s e e e e e e e e s e s s s b n e e e e e 44

3.1 OOrpyHTyBaHHS IapaMETPIiB BX1THOTO MOTOKY aBTOMOOLIIB ....c.vvevveverrineinness 44
3mH. ) lucm ) No dokym. Hionuc | lam
Po3pob. loH3ensb C. C. OpeaHizayia epekmusHuUX Jlim. ADK. ApKyulis
llepesip. Xaninosa H. B. MmpaHCNOPMHO-102iCMUYHUX I | 9 121
Peuens. JlecHixoea l. 0. npoyecie docmasKku 3epHoBUX

BaHMaxMie i3 83aemodic€to

H. koHmp. | KvabmeHko A. . Sanisnudnese ma yMC¢, 2p. T22-1
3ameepa. KvabmeHKo A. I. . ;




3.2 Po3paxyHOK mapaMeTpiB MPOCTOI0 aBTOMOOUIIB Ta BaroHiB IijJ] BaHTAKHUMHU

OTepaIliIMA METOJIOM IMITAIIHHOTO MOJCITFOBAHHS .....vvveeeiveressrenesssrneessssessssneenns 52

4 TUUIAHYBAHHA MAPHIPYTY JOOCTABKM 3EPHOBUX BAHTAXIB
ABTOMOBUJIbBHUM TPAHCIIOPTOM B 3AKAPITATCBbKOMY PEI'TOHI ... 56

4.1 Po3paxyHOK HAMKOPOTIIHX BiJICTAHEH Ta KIACTEPHU3AIIIS IYHKTIB .....ceevveneee. 56

4.2 Amnaniz mepeBe3eHHS 3 MICLS TMEPEBAHTAXEHHS /10 KOXKHOIO KIacTepy 3a

KPUTEPIEM ACY TA BIICTAHT -venvveveeiureesreeteesseessressneeseesseesmeessnessseesneesseessnesnnesnseennes 67
4.3 Po3paxyHOK MiCLSl pO3TalllyBaHHS JBOX PO3MOAUIBYUX HEHTPIB 32 ...vvveennenee. 70
JIOTIOMOTOI0 METO/1a LICHTPY TXKIHHS BAHTAKOTIOTOKIB ..evvevvvieeivieeesiveeesieeeesneeas 70

4.4 Po3paxyHO MiCIIsl pO3TalllyBaHHS JTIBOX PO3MOAUTHYUX HEHTPIB 3a JIOMIOMOTOIO

METOAA TIPOOHOT TOUKH .....cesvveerereesureessneesnressnesassseessseessseessneessesaanesenseeesnneesneesneens 72
4.5 TlopiBHSAJIBHUM aHAII3 BAPTOCTI IOCTABKH, 32 JIOMIOMOTOI0 KPUTEPIA ...ve..vneee. 74
TPAHCHOPTHOT POOOTH ..vvveeririesireessieesneeesnseesnseessreesneeane s e nneeennneesnneesnneeanesanneeennnas 74

4.6 Po3poOka TpaHCHOPTHO-JIOTICTUYHOI CXEMH JOCTaBKH BaHTaXIB 10

(0770 12 1] SO UPRPPUUPPRUPRRR 77
BUICHOBK ...ttt 82
CITMCOK BUKOPUCTAHUX JIXKEPEJL.......cccoiiiiiiiiieiiee e 84
B Q1 5 o) < 2 NP 88
B 0 F: s o) 0 SRR 89
B Q1 15 o) < > J R 91
Honatok I' TPAGIUHI MATEPIAJIM .....ooiiiii e 95
Bukonas | Monzens C. C. 11

MeneriniAr

Xaninosa H. B.

KPM 275 21 [I3




BCTYII

3aneXHO BiJA BUIY BaHTaXy, HOTO 00CATy, MYHKTIB BIANpaBICHHS Ta
MPU3HAYEHHS, BapTOCTI TPAHCIOPTYBAHHS TOLIO MEPEBE3CHHS BAHTAXIB MOXKE
3MIACHIOBATUCS PI3HUMHU BUAAMH TPAHCIOPTY — 3aJi3HUYHUM, aBTOMOOUIBHUM,
BOJHUM (pIYKOBMM Ta MOPCHKMM), aBialliiHUM, a TEBHUX BHJIIB BaHTaXIB —
TpyOomnpoBimauM. KoxkeH BUJ  TpaHCHOPTY BHACHIJIOK CBOIX  TEXHIKO-
TEXHOJIOTIYHUX OPraHi3alliHO-IPABOBUX OCOOJMBOCTEN TsDKIE OOCIyroBYBaTH
BIJIMOBITHI CEKTOPU €KOHOMIKH.

AKTyaJIbHICTh MLi€i Maricrepcbkoi po060TH OOYMOBIIEHAa BUPILICHHIM
BXKJIMBOTO MPAKTUYHOTO 3aBJIaHHS — IMIABUIIECHHS €()EKTUBHOCTI TPAHCIIOPTHO-
JIOTICTUYHUX TPOIECIB JOCTaBKM 3E€PHOBUX BaHTAXIB 3MIIIAHUMHU BHIAMHU
TPaHCTIOPTY.

Mema keanigixkauiiinoi pooomu mazicmpa: oOTpyHTYBaHHS €(PEKTUBHUX
TPaHCIOPTHO-JIOTICTUYHUX MPOIIECIB JOCTABKU 3€PHOBHX BAHTAXKIB 13 B3aEMO/IIEIO
3JII3HUYHOT0 Ta aBTOMOOUIBHOTO BU/IIB TPAHCTIOPTY.

JIns  JOCATHEHHS TIIOCTABJICHOI METH HEOOXIJHO BHPIIIMTH HACTYIIHI
3aBJIaHHS:

— aHaJi3 CTaHy MepeBe3eHb 36PHOBUX B PET10HI,;

— OOTpYHTYBaHHS aKTyaJbHOCTI MPOOJIEMAaTUKH, Ha OCHOBI HAYKOBUX
cTaTe! Ta JOCIIKEHD,

— HAJaTH  TPAHCIIOPTHO-JIOTICTUYHY  XapPaKTEPUCTUKY  3EPHOBUX
BaHTAaXIB,

— npoaHa izyBaTH oOpaHi TPAHCIIOPTHI 3aco0u;

— [IUIIXOM MOJICTTIOBaHHS PO3pOOUTH €(PEKTUBHY TEXHOJOTIUYHY CXEMY
MepeBaAJIKM 36PHOBHUX BaHTAX1B Ha 3a13HUYHIN cTaHLii « MyKkayeBoy,

— NpOaHaNi3yBaTH HAAXO/KEHHS BaroHiB Ha CTaHIIKD [UIIXOM

CTaTUCTUYHOI'O MOACJIFOBAHHA,

BukoHas

[ToH3enb C. C.

MeneriniAr

Xaninosa H. B.
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- IMITaLIiHA MOJEIb;

- BUPIIIUTH 3a7a49y TPAHCIOPTHO-e(DEKTUBHOI CXEMH OCTaBKH, Ha
OCHOBI JIOTICTUYHUX METO/IIB;

- BUPIIIUTH 3aBJIaHHS MapIIpyTH3allii B Mepeki Ha OCHOBI KpUTEpIs
MIHIMQJIBHOI TPAHCTIOPTHOT pOOOTH.

006°’ckm 0ocniorcenns — ePeKTUBHA JOCTaBKA BAHTAXKIB J0 CIIOKHUBAYiB.

Ilpeomem oOocnioxcennsa — opraizaiis eDEeKTHBHUX MPOIECIB JOCTABKH
3€pPHOBHUX BaHTaXIB 13 B3a€MO/II€I0 3a13HUYHOTO 1 aBBTOMOOJIEHOTO TPAHCTIOPTY .

Memoou oocnioxcenna: tpapiyHO-aHANITUYHUN METOA JUisi  O0OpOOKHU
CTaTUCTUYHHX JAHMX, JIOTICTUYHI METOAM LEHTPY TSKIHHA Ta MPOOHOI TOUKHU JJIs
BU3HAYECHHS JIOTICTUYHOTO IIEHTPY, METOAM CTAaTUCTHUYHOTO Ta IMITAIIHHOTO
MOJICTIOBaHHS JJI1 YJIOCKOHAJICHHS B3a€MOJIIi 3aJI3HUYHOTO Ta aBTOMOOLIBLHOTO
TPaHCIIOPTY, PO3PaXyHKOBO-aHATITUYHUI MOTO/I, METOJ KJIaCTEPHOTO aHATI3y.

Anpobauia: ydyactb B MDKHApOJHIN HAyKOBO-TIPAKTUYHIA KOH(DEpEHIIIi:
«Hayka mnpo mMOCTIHIyCTpiaJIbHE CYCHIIBCTBO: THpoLecH Tiiodam3anii Ta

TpaHchopMarIii».

BukoHas

[ToH3enb C. C.

MeneriniAr

Xaninosa H. B.

KPM 275 21 [I3

13




1 OBI'PYHTYBAHHSA AKTYAJIBHOCTI HAIIPSIMKY
YAOCKOHAJIEHHA BAHTAKHUX IIEPEBE3EHDb

1.1 Anani3 o0cHriB nepeBe3eHb 3¢PHOBUX BAHTAXKIB B YKpaiHi

OcHOBHI 3€pHOBI KyJIbTYpH, BUpOOJICHI B YKpaiHi — MIIEHUIIS, KyKypy/i3a Ta
suMiHb. BoHu 3aiiMaroTs nmoHag 95% ychoro BUpOOHUIITBA 3e€pHA KpaiHu. TpeHau
MEPEBE3CHHS 3€pHA PI3HUMHU BHJIAMH TPAHCIOPTY € JOCHTHh aKTyaJbHOIO
TeMAaTUKOI JIA JociipkeHHs. Komm MoBa #ae mpo JIOTICTHUKY, IOTPIOHO
3a0e3MeunTH TPAHCIOPTYyBaHHA Mpoaykiii. OOcsIru nepeBe3eHb 3epHa PI3HUMU

BUIAMHU TPAHCTIOPTY mpenacTarieHo y tadu. 1.1 [1].

Tabmuus 1.1 — OOcsru mnepeBe3eHb 3€pHA PI3HUMH BHJIAMH TPAHCIOPTY

(po3pobuteno 3a [2])

Bun tpancnopry Onunumi ITepion
BUMIipY 2022 pix 2023 pik 3po3cTaHHs,
2023 10 2022, %
Sani3HuIA MiH. T 20,1 25 24,4
ABTOTpaHCTIOPT Tuc. T 4939 7219 46
B T.u. Mi>kHapoiHe
CIHOyHCHH Tuc. T 49 39 -21
Mope Tuc. T 118 265 124
B 1.4. BHyTpilIHE Tuc. T 89 254 184
CIIOJTyYCHHS
30BHIIIIHE Tuc. T 28 10 -65
CIIONTyYeHHS
Piukn Tuc. T 72 93 28
B T.4. BHyTpilIHE Tuc. T 32 36 11
CIIONTyYeHHS
30BHIIIIHE Tuc. T 40 57 42
CIIONTyYeHHS
BukoHas [loH3ensb C. C. 14
Meneainua_| Xaninoeg H. B. KPM 275 21 TI13




OcHOBHI 00CsITH MEpeBe3eHb 3€pHA BIOYBAIOTHCSA 3aTI3HUICIO. 3aTi3HUIIS
3aiiMa€e HaWBaXXJIMBIIIE MICLIE B TIEPEBE3CHHI 3€pHAa O MOPCHKUX MOPTIB. 3a
OCTaHHI I’ SITh POKIB YaCTKa 3aI3HUYHOTO TPAHCTIOPTY CTaHOBMIIA OJIM3BKO 65% y
3arajJbHOMY 00CSI31 TIEPEBE3CHHS 3€pHa, CIPSIMOBAHOIO HA MOJAIBIINN EKCIOPT.
3epHoBi OyHKkepu, mo Ha ceprneHb 2022 poKy CTaHOBWIM 13 THUC OJWHMIID,
ckinagaroTh 14% mapky BaHTaXHUX BaroHiB Ykpainum. [IpoGremoro € Te, mio
3epHOBI OyHKepH AyKe crapi, cepenHiil Bik — 28 pokiB. [lonang 29% 3epHoBUX
OyHkepiB crapiie 30-pigHOTO HOpMATUBHOTO Tiepiony. B Ykpaini € 47 ycTaHOBOK
JUISL 3aBaHTQKEHHS 3€pHA, BKIIIOYAIOYM CIEIiali30BaHl 3€pHOBI TEpPMIHAIM Ta
MOPCBKI TOPTH 3 TEPEBAJIKOI0 3epHa; 23 yCTaHOBM JUIsl 3aBaHTaKCHHS 3€pHA
po3TalioBaHi Ha piukax, 24 po3TalloBaHI B MOPCHKUX moprax. Opi€eHTOBHA
IOpIYHA BaHTAXOIMIIHOMHICTh YCTAaHOBOK [IJIsi 3aBaHTAXKEHHSI 3€pHA JOCsTae
45 MIH T (X04a PEKOPJIHO BUCOKMHM €KCIOPT 3€pHA Ta OJIMHHUX KYJIbTYpP OKPEMHUX
POKIB MEPEBUIIYE J1aH1 MOTYKHOCT1). OCHOBHUI €KCHOPT 3€pHA MPOXOJUTh Yepe3
MOPCBKI MOPTU YKpaiHu. 3arajbHa MOTYKHICTh OOJaAHAHHS JJIS 3aBaHTAKEHHS
MOPCBHKOTO 3€pHa AocArae 35 MIIH T. BulbLIicTh TEpMIHAIIB 3 MOPCHKUM 3€PHOM
HaJeXXaTh MPUBATHUM KOMMaHisiM. Ha BiAMIHY BiJ pIYKOBUX CHOPY., OUIBIIICTD
MOPCHKUX TEPMiHAIIB HAJAAOTh MOCIYTH TpeTiM ocobam [3].

VYkpaiHa Mae BEIMKUI HEBUKOPUCTAHUI MOTEHIIaN JJIsl TPAHCIIOPTYBaHHS
3epHa piukamu. ['onoBHa piuka Ykpainum — JIHINpo, mpossrae skpa3 Imocepen
TEpUTOPIi 3 MIBHOYI HA MIBJEHb, AesbTa [[Hinpa 3a0e3nedye 3pydHUil JOCTYM 10
HaWOUTBIIMX MOPCHKUX TOPTIB YKpainu. B manuii yac mepeBasika 3epHa piykaMu
He repeBuinye 1,5 MITH.T. 3a CE30H, TOAI K MOTEHI[IIHI MOCTAaBKH 3€pHA PIYKOIO
owiHioThHCS B 10 muiH 1. Kpim [{Hinpa, B YKpaiHi € KiJibka piyoK, NPUAATHUX IS
cynnoruiaBctBa: Jlynaii, [liBnennuii byr ta [uictpa. Piuka [[Hinpo € ocHOBHUM
BOJHUM MapHIpyToM YKpaiHu, IKM NOTEHUIMHO MIr OM OyTH MOB'SI3aHUI 3 TpaHC-
€BPOIECUCHKUM BOJHUM MapuIpyTOM, 110 3'eqHye XepcoH 3 [ mancekom. JloBxkuHa
Juinpa Bin KueBa mo rupna piuku ctaHOBUTH 867 kM. B ykpaiHCBKii dacTuHi
Huinpa € 10 piukoBux nopTiB. Hapasi po3BUTKOM 3€pHOBOI JIOTICTUKH, a CaMe

PIYKOBOT, aKTUBHO 3aliMa€ThCs BITYM3HAHA KoMiaHist HiOymoH.
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aBTOMOOLJIBHOTO

[{omo

B1JIOKpEMJICHHS

TPaHCIIOPTY, TO He ICHye O(iIiiHOrO

BaHTAXHUX  aBTOMOOLTIB, SKIi  BUKOPHCTOBYIOTBCS ISt

NEPEeBE3CHHS 3€pPHA UM IHIIUX BaHTaXiB. TOMy BaXKKO OI[IHUTH HAsBHICTH MOCIYT
aBTOMOOIJILHOT'O TPAHCIIOPTY B KpaiHi. BiamoBiiHO HAIBHOT OCHOBHOI CTaTUCTHKHU
Ta JOCTyMHHMX JaHUX 3 PI3HUX I1HPOPMAIIHHUX PpECypCciB MOXKHA OKPECIUTH
CyyaCHHM CTaH Ta TMEPCHEKTUBU TEPEBE3CHHS 3€pHa  aBTOMOOUIbHUM
TpaHcnopToM. B Ykpaini, cranom Ha 2020 pik moHaa 62 TUCSY KOMIAHIA HAaJlal0Th
MOCIYyTH aBTOMOOITBHOTO TPAHCIIOPTY,

BUKOPUCTOBYIOUM IoHax 1,2 MiH

BAaHTAKHUX aBTOMOOUIB, y ToMy uyucimi 0,3 ™MiaH OOpPTOBHX BaHTAXKHHUX
aBToMOOLTIB Ta 0,2 MiaH camockumiB [2]. OpieHTOBHHII 0OCAT BaHTaXIB, IO
JIOCTABJIIOTHCS BAaHTAXKHUMHU aBTOMOOUISIMHU, CTaHOBUTH 160 MIIH.T. Ha pik. Y

Tab. 1.2 mpeacrasieni Tapudu Ha IEPEBE3CHHS 3€pHA aBTOTPAHCIIOPTOM.

Tabmuus 1.2 — Tapudu Ha nepeBe3eHHs 3epHa aBTOTPAHCIOPTOM (PO3pOOJICHO 3a

[2])

Biacranb, km Tapud, rpa. T.km. | Tapud, rpH. T.KM. 3wmiHa, %
6e3 [1/1B, 2022 pik | 6e3 I1JIB, 2023 pix
0-50 3,17 3,75 18,3
51-100 2,37 2,68 16
101-200 2,11 1,87 -11,4
201-300 1,62 1,48 -8,6

Mepexa rpoMaJcbKMX aBTOMOOUIBHMX AOPIT YKpaiHu NpoTspkHICTIO 170
TUC. KM, y TOMYy 4ucii 166 THC. KM TBEpAMX MOBEPXHEBUX JOPIr, 00’ €IHYE yCi
arpapHi perioHU. bIIbIIICTh BaHTAXXHUX TE€PEBE3€Hb, BKIIOYAIOUYM 3E€PHOBI,
BiI0OyBaOThCSI Ha BTOpUHHUX noporax (150 Tuc. km), AKi 3'€qHYIOTh BUPOOHMUI

30HH CHPOBHHH 31 CXOBHINAMH, 3aJTI3HUYHUMH CTAHIISIMH, PIYKOBUMH

TepMiHasiaMu. BilbIIiCTh DOPIT MPOXOJATh Yepe3 MicTa Ta cena, Je 30CepeKeHI

TPAaHCHIOPTHI  3aCO0M  BaHTAXOBIANpaBHUKIB. [IpobieMHMM NHTaHHSIM €

pyiiHYBaHHS JOpPOKHBOTO TMOKPUTTA OaraTbMa IMEpPEBI3HUKAMHM 3€pHa 4epes
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HEJOTPUMAHHSA TEXHIYHUX BUMOI JI0 TE€peBe3eHb BaHTaxiB. [lepeBaHTa)keHHS
BaHTa)XIBKaMU CIPUUYUHSIE CEPHO3HI MPOOJIEMHU JTOPOXKHIA 1HPPACTPYKTYpl, aye
3a0e3nevyye THYYKICTh BHUPOOHUKAM 3€pHa, SKi MOTPeOyIOTh TPAHCHOPTHHUX
nociyr. B Ykpaini npuifHsTO, 110 3arajibHa Bara 3aBaHTaKEHOI'O0 TPaHCIIOPTHOTO
3aco0y nepesuirye n103BojeHy 38 T Ha 40-55%.

[TepeBaHTa)keH1 BaHTa)XHI aBTOMOOLJII MalOTh CHUJILHUN HETAaTUBHHWI BIUIUB
Ha JOpOXHIO 1H(pacTpykTypy. Konu mnepeBipku BUSBIAIOTH IE€pPEBAHTAXKEHI
BaHTQ)XHI aBTOMOOiTi, BOHM 3a3BWYail BHUMAararTh HEOQIIIMHUX IIATEXIB, IO
CIpUuYMHsA€E Kopymilito. OJHAaK MEepeBaHTAKEHI BaHTaXXKHI MAaIllMHHU 3a0e3MeuyIoTh
psAa TepeBar JIOTICTUYHUM KOMITIaHISIM: JO3BOJISIE BUKOPHCTOBYBATH MEHIITY
KUIBKICTh BAHTaXKIBOK, 110 BAXKJIMBO B IMIKOBI CE30HH, POOUTH MOCTAaBKU 3€pHA
Oubllle MOOUTBHUMH 1 3HI)KY€E TPAHCIIOPTHI BUTPATH, CHPHUSIE BUKOPUCTAHHIO
BAaHTAKHUX aBTOMOOUIIB Ha OUIbIII BIACTaHI NPOTH 3aTI3HULI YU PIYKH. Biibin
JKOPCTKE  BIPOBAKCHHS KOHTPOJIIO HAA TEPEBAHTAXKCHHSIM  BaHTAXHUX
aBTOMOOUIIB Tpu3Beae 10 AePIUTYy BaHTAXHUX aBTOMOOUIIB, a TaKOX JIO
30UIBIICHHS TIONMUTY Ha 3epHOBI OyHkepu. OpHak 1e € HeoOximHum. Ciif
BIJIMITUTH, IO 3aJI€KHO BiJI PO3MIpPiB TOBAPOBUPOOHHUKIB, BOHU BUKOPHUCTOBYIOThH

pi3HI YMOBH JIOCTaBKH TOBapiB, MOXKYTh BUKOPUCTOBYBATH PI13HI BUAU TPAHCHIOPTY

[4].

1.2 CraTucTHYHA NMOPIiBHAJIbLHA XapPaKTEPUCTHKA NepeBe3eHb BAHTAXKIB

3aJII3HUYHUM Ta iHIIUMHA BUJIAMH TPAHCIIOPTY

3aNi3HUYHUN TPAHCTIOPT - OJHA 3 BAXKIMBHUX 0a30BUX raigy3eidl €KOHOMIKU
VYkpaian, mo 3abe3nedye i BHYTpIIIHI Ta 30BHINIHI TPaHCIOPTHO-EKOHOMIYHI
3B'SI3KM 1 MOTpeOM HaceleHHs Yy mepeBe3eHHsAX. JIAapHICTh 3ai3HUYHOTO
TPAHCIOPTY K YAaCTUHU €IUHOI TPAHCIOPTHOI CHUCTEMHU KpAlHU CHPUAE
HOpMaJbHOMY (DYHKI[IOHYBaHHIO BCIX Tally3ell CyCHUIBHOTO BHpPOOHUIITBA,
COIllaJIbHOMY W EKOHOMIYHOMY PO3BUTKOBI Ta 3MIIIHEHHIO OOOPOHO3aTHOCTI

JiepKaBy, MI>KHAPOJHOMY CITIBPOOITHHIITBY Y KpaiHH.
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3ani3HuIl y B3a€EMOJIl 3 1HIIMMM BUJAMH TPAHCIOPTY CBOEYACHO 1 SIKICHO
3MIHCHIOIOTh TIEPEBE3CHHS MacaKUpiB 1 BaHTaXiB, 3a0€3MeuylOTh O€3IEeKy pPyXy,
PO3BUBAIOTH Cepy TPAHCTIOPTHOTO OOCITYTOBYBaHHS HAPOIHOTO TOCTIOIAPCTBA Ta
HaCEJICHHSI.

Jlo ckiagy 3ami3HHYHOTO TPAHCIIOPTY BXOATH MiAMPUEMCTBA 3aJ1i3HHYHOTO
TPAHCIIOPTY, 11O 3A1MCHIOIOTH TIEPEBE3CHHS MMACAKUPIB 1 BAHTAXKIB, PYXOMHUHN CKJIa]a
3aJII3HUYHOTO TPAHCIIOPTY, 3aJII3HUYHI IIJISXH CIIOJyYEHHs, a TaKOXX MPOMHUCIIOBI,
OyniBenbHI, TOPTOBENIbHI Ta MOCTAYaIbHUIIbKI TAMPUEMCTBA, HaBUAIbHI 3aKJIa]IH,
TeXHIYHI IIIKOJM, JUTSAYl JOIIKUIbHI 3aKjiaf, 3aKjaagd OXOpPOHHU 370pPOB'S,
GIBUYHOI  KyJIBTypU Ta CIHOPTY, HAyKOBO-IOCTIIHI,

KyJbTYPH, MIPOEKTHO-

KOHCTPYKTOPCBbKI ~ Oprasizailii, MiANPUEMCTBA MPOMUCIOBOIO  3aJlI3HUYHOTO
TPaHCHOPTY Ta IHIII M1ITPUEMCTBA.

3ai3HUYHI MEPEeBE3CHHSI BaHTAXIB — 1€ OJWH 3 HAWIIBUAMIMUX 1 O€3MEUHUX
CIOCO0IB MepeMillleHHs] BAHTaXXKy Ha BENWKY Binctanb [2]. [Ipuuomy, gum Oinblie
BIJICTaHb, TUM EKOHOMHIIIA BapTICTh MapuipyTy. IIpoTsirom ocTaHHIX AecsTu
POKIB 00CST MEpeBEe3eHUX yCiMa BHUJAMU TPAHCIOPTY BAHTAXKIB KOJIUBABCS Y
Mmexax Bin 601 go maibke 812 muH T, carHyBmu Makcumymy y 2012 p., MiHiMymy
y 2017 p. 1 3aBepmmBim 2022 p. Ha no3Hauwi 676 miH T (puc. 1.2). be3nepeunnm
JIAEPOM € 3aI3HUYHUI TPAHCIOPT, HABITh 3 ypaxyBaHHSM 3HMXKEHHSI OOCATIB 3

nikoBux 468 y 2013 p mo antupexkopay 312,9 muu Ty 2022 p.
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CraTuCTHUYHI MOKa3HUKU CBITYaATh, 110 3JII3HUYHUMN TPAHCTIOPT 1 Aai 3aiiMae
HaWOLIbITYy YacTKy, 30kpema y 2012 — 2017 pp. BoHa ckianana 56-59%, y 2022
— noHaf 46%. [Ipu iboMy cimix maM’sITaTH, MO 1€ PEe3yJIbTaT AISUTBHOCTI OJTHOTO
cy0’ekra rocriogaproBants — AT «Ykp3amizHUIL.

Y 2022 p. mignpueMCTBaMU TPAHCHOPTY YKpaiHM mepeBe3eHo 676 MIH T
BaHTaxiB, mo Ha 88,8% Bix o0cariB 2021 p., 30kpemMa, 3a BUJIaMU TPAHCIIOPTY Y
MJIH T: 3ani3HuaHuid — 312,9 (51%), aBToMo6inbHN — 244,2 (32%), BogHUi —
6,1 (1%), TpyoomnpoBimgauii — 112,7 (16%). KoxeH BHI TpaHCHOPTY BHACIIJIOK
CBOIX TEXHIKO-TEXHOJIOTIYHMX OpTraHi3alliiHO-TPaBOBUX OCOOJIMBOCTEH TSKIE
00CIIyroByBaTH BIAMOBIIHI CEKTOPU €KOHOMIKM. HaWOLIbII 3aJIe)KHUMH BiJl
3JII3HUYHOTO TPAHCIOPTY € CUIbCbKE TOCHOJAPCTBO, METANYpriiiHe BUPOOHHIITBO,
BYT'UIbHA Ta XIMIYHA IPOMHUCIIOBICTh, TIPHUYO-METATYPTriAHUN KOMILIEKC.

OcraHHI JIecATh POKIB 3arajbHUM BaHTaXXOOOIT JIEMOHCTPYBaB KOPENSAIIIO 3
00cSIroM MEepeBe3eHUX yciMa BUAAMH TPAHCHOPTY BaHTaxiB. HallOunblny 4dacTky
CKJIaB 3ai3HUYHUMN TpaHcnopT (puc.l.2), mami TpyOOnmpoBiAHMIA, aBTOMOOIIBHUH,
BOAHUI 1 aBlauiiiHuii. BpaxoBytoun crnenu@iky TpaHCIOPTOBAHUX BaHTaXIB, a
TakoK MiHIManbHI (MeHmie 0,1%) mMOKa3HUKM  aBlalllfHOTO  TPAHCIOPTY,
BOAYAETHCA JIOIUTHPHUM Y MOJANBIIIOMY TOPIBHIOBATH TPU BUAM TPAHCIIOPTY, IO

KOHKYPYIOTh MIXK CO0010 (3a1I3HUYHMIA, aBTOMOOUTHHUM Ta BOJHU).
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Sk 3a3Hauae YkpaiHcbka 3epHOBa acoiiallig B iHdopmariii, HagaHii AMKVY1,
y 2023 p. 3ami3HULCIO NepeBe3eH0 Onu3bko 67% 3epHa, M0 eKCIOPTYEThCS 3
VYkpainu (Hacammepen 3€pHOBI Ta OJIWHI  KyJBTypH), aBTOMOOILITLHUM
TpaHcnopToM — 0nm3bko 28%, BomHUM — 10 5%. IlepeopienTalis nepeBe3eHb
3epHOBHUX BaHTAXIB Ha BOJHI BUAM TPAHCIIOPTY BiIOYBA€THCSA JOCUTH MOBLIBHO,
OCKIJTbKM II€ BHUMAara€ BKJIAJCHHS IHBECTHIIH y OYIIBHUIITBO BiAMOBITHUX
miaB3aco0iB Ta iHpacTpykTypu. Ille oxaHi€0 mnepenoHow Isi PO3BUTKY
MEPEBE3CHb 3€PHOBHUX BAHTAXIB BOJHUM TPAHCIIOPTOM € T€, IO BEIUKA KUIBKICTh
roCrofapCcTB YW €JIEBaTOPIB 3HAYHO BIJJAJCHI BI1J] PIYKOBUX TMOTYKHOCTEH.
CratucTryH1 JJaHl CBITYaTh PO 30€pEKEeHHS CIIBBIAHOLIEHHS B oMy y 2022 p.
Ta nepuomy miBpiuui 2023 p.

B okpemux Bumaakax, A0 mepenadi g TPAHCIOPTYBAHHS 3alli3HUIIEIO,
BJJACHUK 3€pHAa TOBMHEH OTPUMATU CIHELIaJIbHI  JI03BUIbHI  JIOKYMEHTH.
3akoHOaBCTBOM, 30KkpemMa (CraTyToM 3ajli3HUIb YKpaiHU Ta  HU3KOIO
CHeIlaTi30BaHUX TPAaBWJ, BCTAHOBJIEHI OKpPEM1 BHUMOTH JI0 TPAHCIOPTYBAaHHS B
3aJIeXKHOCTI Bl BUAY 3€pHA, SIKE MIEPEBO3UTHCS, Ta HOTO XapaKTEPUCTHUK.

VY BuUmajnKy 3apa’kKeHHS 3€pHA IIKIIHUKAMHU, POCIUHHUMHU XBOpoOamu abo
Oyp’stHaMu  JE€31HCEKIIs BaroHiB MICJIsS TEPEBE3CHHS 3apaKeHOro 3epHa
MPOBAUTHCS 3aC00aMH 1 32 PaXyHOK OJIepKyBayiB.

MixHapoHe MepeBe3eHHs 3aMI3HUYHUM TPAHCIIOPTOM 3A1MCHIOETHCS 3T1IHO
«JloroBopy mTpo KOPUCTYBaHHS BaHTAKHUMH BaroHaMd B MDKHApPOJIHOMY
CIOJIyYeHHI» Ta JOJAaHUM JI0 HBOTO TpaBwiaMm. llumu mpaBuiamu, 30Kpema,
PETYIIIOIOTBCS TPOLECIYPH TMEPECTAHOBKM BAaroHiB 3 OUIBIN IIHPOKUX KOJIH
YKpaiHCBKOI 3aJi3HMIII Ha BYX4Yl KOJii 3ami3HULb €C, BU3HAYAETHCS TEpeiK
MyHKTIB TIEPECTAHOBKU Ta 1HIN TpaBuia, SKi MOTPIOHO BPaxOBYBAaTH, 30KpPEMa,

IIPY €KCHOPTI YKPATHCHKOT arponpoayKIlii 3aJi3HUYHIUM TpaHCTOPTOM [5].
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1.3 Amnauaiz aopodok Ta AaKTYaJbHUX HANPSAMKIB BaHTAXKHUX

nepeBe3eHb HA OCHOBI HAYKOBHX JIZKepet

Ha cyuacHomy erami mepexoay /A0 PUHKOBUX BIJIHOCMH BHUHHUKAe MOTpeda
IPUCKOPEHOTO PO3BUTKY BUPOOHHYOI 1HPPACTPYKTYpH, 30KpeMa TPaHCIOPTY, 110
3a0e3neyye HajlilHE TMepeBe3eHHS MaTeplalbHUX pecypciB. B ymoBax
KOHKYPEHTHOi OOpOTHOM pIBEHb IMOIMUTY HAa TPAHCHOPTHI MOCIYTU BU3HAYAETHCS
SKICTIO CEpBICY, OCKUIbKHM HOTO MiABHUILEHHS T03BOJIAE 30UIBIINTH €(EKTUBHICTD
BUPOOHMIITBA 1 BIAMOBIAHO JTIOXOJM KOJEKTUBIB MiAMPUEMCTB, 0 KOPUCTYIOTHCS
TaKUMHU [TOCITyTaMHu.

['onoBHE 3aBOaHHS CUCTEMHU YIPABIIHHSA MIXHAPOJHUMHU TPAHCIIOPTHUMU
OIepaIlisIMHU IMiIPUEMCTBA, K CTBEPUKYE aBTOp [6] € migBuIineHHs e)eKTUBHOCTI
3aCTOCYBaHHS CYyYaCHHMX OpraHizaliiiHuX (QopM 1 TEXHOJOTIH, YIOCKOHAJIEHHS
MPaBOBUX HOPM 1 MIiJIBUILEHHS POJII KEPIBHUX OPraHiB CHUCTEMHU, AKI TOBHIIIE
BIJIIOBIJTATUMYTh BUMOT'aM PUHKY IMOCIYT.

PuHOK aBTOTpaHCIIOPTHUX BAHTAXXHUX NEPEBE3CHb € IOCUTh MEPCIEKTUBHUM
Ui eKOHOMIK KpaiH €C. AKTyalnpHICTH TEMH, Ha JIyMKy [7], 3yMoBjcHa
po3BUTKOM  ekoHomikn €C Tta ii  Oarartoramy3eBoi  CTpyKTypu.Bin
XapaKTEPU3yEThCSI BUCOKMM DPIBHEM IMOMUTY Ta MPOMO3UIIN uYepe3 301IbIIeHHS
KUIBKOCT1 KpaiH, KOTpi pPO3BUBAIOTh BUPOOHULTBO JAHOTO BHUIY TPAHCIIOPTY.
ABTOMOOUTBHI MEPEBE3EHHS € BAKIMBUM BUIOM €KOHOMIYHOI MisTbHOCTI. CeKTop
aBTOMOOUTFHUX BaHTAXKHUX TepeBe3eHb kpaiH €C po3BUBaBCs AyKe ITUHAMIYHO.
[le HeBix’eMHa YacTHHA IHPPACTPYKTYPHU BUPOOHUIITBA Ta CYCIIbCTBA.

Ha crorogHimHiii 1eHh BaHTAXKOIMEPEBE3CHHS IMHAMIYHO PO3BUBAIOTHCS
cheporo mociyr [8]. Tlotpebu y mepeBe3eHHSIX BaHTaXIB Jeaaii Oiiblie
3pOCTalOTh 3 KOKHUM JIHEM. SIK HacIiJ0K, 3p0CTae 1 KOHKYPEHIIsl cepesl KoMIaHiu,
110 3aliMalOThCs JOCTaBKOIO BaHTaX1B. KoxHa Taka KOMIIaHisg HaMaraeTbCs HaaaTu
AK MOXKHa OUIBIIMN CHEKTp MOCHYr 3a HaiimeHmy mmiaty. [lpu 1mpomy mnepen

3aMOBHHKOM BHHHUKA€E PNl MpodOiieM, oMy HEOOX1AHO BHOpatu He nuiie (ipmy,
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MOCJIyraMu sIKOi BIH OyJle KOPUCTYBaTHCS, a ¥ BUJ TPAHCIOPTY, 32 JOMOMOIOIO
akoro Oyze 3iHCHIOBaTHCS BaHTa)XxomlepeBe3eHHA. B nmanuii yac 3aBlaHHA
IUTAHYBaHHS BAaHTQXHUX I[E€PEBE3€Hb CTa€ BCE HaWaKTyalbHIIIUM  JJiA
aBTOTPAHCIIOPTHUX MiANpUeMCTB. [lnaHyBaHHS 3aBaHTaXKeHHS aBTOMOOLIIB Ta
MpU3HAYEHHS HUM MapuIpyTy Ta rpadika JOCTaBKUA BaHTaXy MOBUHHI BUKOHYBAaTH
aBTOMATHUYHI CUCTEMH, a TIOMUJIKU y CKJIaJIaHHI 3aBJaHb MOB'sI3aH1 3 JOJATKOBUMHU
BUTpaTaMu. BUTpaTu Ha TpaHCIIOPTYBAHHS BaHTaXy 4acTO MOKHA MOPIBHATH 3 il
cO0IBapTICTIO 1 CTAHOBIATH 3HAYHY YAaCTKy B KIiHIEBId miHi mpoxykiii. Lli
0O0CTaBMHU 3yMOBIIIOIOTh aKTYyaJlbHICTh MPOEKTYBaHHS, pO3POOKHU 1 BIIPOBAKECHHSI
IpOorpaMu JJisl OLIYKY TPAHCIIOPTHUX 3aC001B Ui IEPEBE3EHHS BAHTAXKIB.

Ha naymky [9] B ymoBax aktuBizamii ywacti VYKpaiHu B mporeci
€BpoiHTerpanii 0o0yMoBiIeHa MMOTpeda B 3MIIHEHHI JIOTICTHYHOTO ITOTEHIATY
KpaiHu, A€ 3aJi3HUIIS BIAITPa€ MPOBIIHY POJb. 3aTI3HUIISL € OCHOBOIO €KOHOMIKHU
KpaiHu Ta 3abe3nedye il JKUTTE3NATHICTh, CTIMKICTH Ta O€3MeKy HaBiTh Yy
KPUTHUYHUX CHUTyalisX. 3ali3HULSA €KOJOrI4YHa, JOCTyIHa, HaJiiiHa, JelleBa,
HIOPOKY «PO3YyMHIIIa» Ta 3apa3 TpaHCPOpMyeTbcsi B yMoBax JiOepanizalli,
neperyssiii Ta npuBatuzaiiii. Cepen YUCICHHUX BHUKJIWKIB IS IIANPUEMCTB
3QJII3HUYHOTO TPAHCIOPTY B KOHTEKCTI Jibepamnizamii pUHKY 3alI3HUYHHUX
nepeBe3eHb, JIO0 HaOUbIl  (yHIAMEHTAIBHUX HAJICXKUTh Mpoodsiema ix
KOHKYPEHTOCTIPOMOXHOCTI. CaMe «CIPOMOXKHICTb BUTPUMYBATH KOHKYPEHTHUH
THUCK 1 1110 PUHKOBUX CHJD € 0a30BUM KPUTEPIEM 3IaTHOCTI TA OCHOBHOIO METOIO B
mpolieci 1HTerpaiii 3aji3HUYHOTO TPAHCIIOPTY YKpaiHU B €IMHHUN TPAHCTIOPTHUI
POCTIp.

Ha naymky panoro astopa [10], reorpadiuni ocoOmuBocTi YKpaiHu
BU3HAYAIOTh 0a30BY POJb 3aJI3HUYHOTO TPAHCIOPTY B MEPEBE3CHHSIX BAHTAXKIB.
VYKpaiHChKI 3alli3HUII € MPOBIIHUMU B JIOPOKHBO-TPAHCIIOPTHOMY KOMILJIEKCI
VYkpainu 1 3a0e3meuytorh 82 % BaHTaXKHUX MEPEBE3CHb, 110 3IIMCHIOIOTHCS BCiMa
BUJIaMUA TPAHCIOPTYy. 3a oOcsIraMu BaHTAXKHHUX TEPEBE3CHBb 3ai3HMIN YKpaiHU
3aiiMaloTh YyeTBepTe Micle Ha €Bpa3iiichkoMy KOHTUHEHTI, MOCTYNAIOUYUCh JIUIIE

3amizHuuaM Kuraro, Pocii Ta [naii. BantakoHanpy:keHicTh YKpaiHCbKUX 3aJ113HULIb
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(piunMii 00csr mepeBe3eHb Ha 1 kM) y 3-5 pasiB MepeBUIyE BIAMOBIIHUN
MOKa3HUK PO3BUHEHUX €BPONEHCHKMX KpaiH. JIBI TpeTHHU YKpaTHCHKHUX
3aJI3HUYHUX JIHIA € BaHTaXOHANpy>KeHUMHU. BaHTaxkHa poOoTa Ha CTaHIISIX
VYKkpainu Ta nepeBe3eHHs BaHTAXIB Yy BCIX BHJIaX CIOIYYEHHS 31HCHIOETHCS B
Oe3nepeOiitHOMY  3BHYAWHOMY PpEXHMI, 3ali3HUYHUM TPaHCIOPT  MPAIIOE
cTabuIbHO, 3abe3medyroun TOTPeOW HAIllOHATBHOI EKOHOMIKU. Y KpP3aTi3HHUI
3a0e3nedye NpUiMaHHs TPAH3UTHUX BAHTAXIB JIO MEPEBE3EHHS Ta 1X 30€pe’KEeHHS
HAa [UISIXY MPsSMYyBaHHS.

VY nmuceprariinomy gociipkerHi [11] o0rpyHTOBaHO MOLIIBHICTE YHiikaii
IPABOBUX MPUIKUCIB II0J0 TEPEBE3CHHS BaHTAXIB y MPAMOMY 3MIIIAHOMY
CIOJIyYeHHI Ta CTBOPEHHS MPAaBOBOrO MIATPYHTS, IIO 3a0€3MEYHTh 1HTErpauito
PI3HHUX BUJIB TPAHCIOPTY K CKJIAJ0BOI €BPOMNEHCHKOI Ta CBITOBOI TPAHCHOPTHOI
CUCTEMHU NUIAXOM MNPUUHATTS 3aKOHY MNpo 3MillaHl (MyJIbTHMOJAJIbHI)
nepeBe3eHHss Ta [IpaBui mepeBe3eHHA BaHTAXIB y MPSIMOMY 3MIIaHOMY
CHOJY4YeHHI. ApPryMEHTOBAaHO JIOLUIbHICTh 3allPOBA/KEHHS  TPUPIBHEBOTO
MPABOBOTO PEryJIOBaHHS TEPEBE3CHHS BAHTAXKIB y NPSIMOMY 3MIlIaHOMY
CIIOJTy4YEHHI.

VY crarti [12] npenacraBieHo pe3ysibTaTH AOCTIKEHHS CY4acHOTO CTaHy i
TEHJEHL1A PO3BUTKY PUHKIB BAHTAXKHUX 1 MACAKUPCHKUX MEPEBE3EHB, BKIIOUAOUN
BC1 BUJIM TpaHcnopty 3a nepioa 2000-2018 pp. BogHouyac BHOKpEMIIEHO HAMO1IBII
rocTpi mpodJieMH, IO MEPELIKOKAI0Th OUIbII €()EKTUBHOMY PO3BUTKY PHUHKIB
MepeBE3CHb, K1 XapaKTEPU3YIOThCS TSHJICHIIISIMU IO CKOPOYEHHS 00CATIB poOOTH
y 3B'SI3Ky 3 HU3KOIO 30BHINIHIX Ta BHYTPIIIHIX OPraHi3alliiHUX, CTPATETIuHUX Ta
€KOHOMIKO-TEXHOJIOTTYHUX (PaKTOpiB, 110 CKIANKCSH B YKpaiHi, OCHOBHUMHU CEpEN
akux Oynu (iHaHcoBo-ekoHOMIYHA Kpu3a 2008 p. Ta BiiichkoBl 1ii Ha Cxomi
Vkpainu. OxkpeciieHi npoOjeMu Ta TEHJACHIT OyJi0o BHU3HAYEHO Ha OCHOBI
IPYHTOBHOTO aHa/i3y CTAaTUCTUYHUX TIOKAa3HUKIB Ta 1X JUHaMIKH, IO
XapaKTepU3yloTh POOOTY TpaHCMOPTY YKpaiHM 3a BUIAMH 3 PO3MOJUIOM Ha

BAHTAKHUU 1 TACAKUPCHKUNA PUHKU [1€PEBE3EHb.
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Po3BUTOK mepeBe3eHb BaHTaXIB Ta AaKTHUBI3aLlsl HAJaHHSA MOCIYT Y
MikHapoaHoMmy crooaydenHi [13] (magami MC), B ToMy 4HCII MapIipyTamu
MDKHAPOJHUX TpPaHCHOPTHUX KopuaopiB (Hamani MTK), mocuiroe KOHKypeHIIio
cepell YKpaiHChKMX mepeBi3HHMKIB. CaMe 3pocTaioua KOHKYpPEHLIsE Ha PpHUHKY
MDKHApOJAHUX  aBTOMOOUIBHMX  mepeBe3eHb  (Hamami  MAID)  3mymye
POEKTHOOPIEHTOBAaHI MIANPUEMCTBA TPAHCIOPTHOI Trajy3l I[IyKaTH HOBI
MOKJIMBOCTI JUIsl 3HW)KEHHsSI TPAHCHOPTHMX BUTpaT. /[[iIs TpaHCHOpTHOrO
3a0e3neyeHHs MPOeKTiB nepeBe3eHHs BanTaxiB (Hagaui [1I1B), siki peanizyroTses y
KOHKYPEHTHOMY CEpEAOBHUILI aBTOTPAHCIIOPTHUX IOCIYT, CJIiJ] BUKOPUCTOBYBAaTH
IHCTpYMEHTH Teopii ymnpaBiiHHS TpoekTamu. [Ipu mpoekTyBaHHI Pi3HUX BHIIB
IPOEKTIB TpaHcHopTHoro 3abesneueHHs (Hagam [IT3), BukopucTOBYIOUU
€JIEMEHTU YMPABIIHHSA MPOEKTaMM, CJiJ JOTPUMYBAaTUCS TaKUX €TaliB sK
dbopmyIIIOBaHHS 1711 TPOEKTY, MOCTAHOBKA LIJICH 1 3aja4, MOETalHa iX peanizaiis

Ta CTBOPEHHS NPOAYKTY MPOEKTY (TpaHCcHopTHOI nociyru - TII).
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2 PO3POBKA ®I3MYHOI TA MATEMATHUYHOI MOJIEJII, JIJI51
OPT'AHIBAIIl EOEKTUBHOI JOCTABKH 3EPHOBHUX
BAHTAXKIB I3 B3BAEMOJIEIO 3AJII3BHUYHOI'O
TA ABTOMOBLJIBHOI'O TPAHCHIOPTY

2.1 [locTaHoOBKA 3aBJaAHHS MATiCTEPCHKOIO JAOCTiIKEHHSA

VY 3aragpHOMY BHMAJKy HpOIEC JOCTaBKM BaHTaXIB BKIOYae B cebe
MEPEBE3CHHS SIK 3 YUaCTIO PI3HUX BUJIB TPAHCIOPTY, TaK 1 Y MEXax OJHOTO BUIY
TPaHCHOPTY 3 BUKOPUCTAHHSAM PI3HUX BHAIB crHojydeHHs. OTxke, MpeaMeToM
B3a€MO/IIi BUJIIB TPAHCHOPTY € PO3IJIAJ BIJHOCHH, SIKI BUHUKAIOTh MPHU JIOCTaBLI
BAaHTaXIB PI3HUMHU BUJAMU TPAHCIOPTY 20O PI3HUMHU BUAAMH CIIOIYUYEHb Y Mexkax
OJTHOTO BHUAY TpaHcnopty. B wmexax wiei poOOoTH, OyayTh pO3IJSHYTI Taki
MUTAHHS:

- aHaJi3 CTaHy MEepEeBE3€Hb 3€PHOBUX B PETIOH],;

- OOrpyHTYBaHHSI aKTyaJbHOCTI MPOOJIEMAaTHKH, Ha OCHOBI HAyKOBHUX
cTaTteul Ta JOCHIIKEHD,

— HaJaTH  TPAHCIIOPTHO-JIOTICTUYHY  XapaKTEPUCTUKY  3EPHOBHX
BAaHTAXKIB,

— MpOaHali3yBaTH 00paHi TPAHCIIOPTHI 3aCO0U;

— [UIIXOM MOJICITIOBaHHS PO3POOUTH €PEKTUBHY TEXHOJOTIUYHY CXEMY
NepeBaIKM 36pHOBUX BAaHTAXKIB Ha 3aJII3HUYHIN cTaHIli « MyKkaueBoy;

— MpOaHaNi3yBaTH HAJIXO/KEHHS BAaroHIB Ha CTaHINID MUIIXOM
CTaTUCTUYHOTO MOJICTFOBAHHS;

— IMITaIlliiHa MOJIENb;

- BUPIIIUTH 3a7a4y TPaHCIOPTHO-¢(DEKTUBHOI CXEMH JOCTaBKH, Ha
OCHOBI JIOTICTUYHUX METO/IB;

— BUPIIIUTH 3aBJaHHS MapIIpyTH3allli B MEPEXi HAa OCHOBI KpUTEPis

MIHIMQJIBHOI TPAHCTIOPTHOT pOOOTH.
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2.2 3araJpHa XapaKTepUCTHKA 3aJi3HMYHOI cTaHuili «MykadeBo» Ta

po3podka (pizuuaHoI Moaei

MykaueBo — cCTaHIlis YKropoAchKoi AupeKilii JIbBIBCHKOI 3aji3HHUIN Ha
ninpauil Ctpuit — bateBo. Po3TamoBana B 0AHONMEHHOMY MICTi 3aKkapmaTchbKoi
obmacTi. Bkirogae IOKOMOTHBHE JIET0, CTAHIIIT KOMii Ta CUTHAITI3aIli 1 3B'sa3Ky. Ha

puc. 2.1 npencraBieHo MIaH-cxeMy craHiii «MykadeBo» [14].

Pucynok 2.1 — Inan-cxema cranmii «MykadeBo» (po3po0ieHo 3a [16])

Cranmis Bigkputa y 1872 pori. Yepes micto MykaueBo mpOXoJIUTh OJHA 3
HAaWBKJIUBIIINX 3aJI3HUYHUX Marictpaied Ykpainu. Tak Oyio 1 B mepion, KOJIu
MICTO HaJIeXKajo JI0 aBCTPIMCHKOI MPOBIHIT YTOPHIMHKM a0o0 IMi3HiIlIe, KOJHU
Hanexano 10 Yexocnoauyunnu Ta (micis (Ipyroi cBiToBoi BiiiHN) 10 PaasHcbkoro
Coro3y. BaxnuBicTh 1i€i JiHIT MIATBEPIKYETHCS TUM, IO JI0 ii MpPOKJIaJaHHS
VYropimuHa He Maia 3aJli3HUYHOTO 3B'SI3KY 3 CyCigHbOI [anum4uHOlO, sika TOI

BXOMJIa 10 ABCTPO-YTOPCHKOT MOHAPXIi.

BukoHas [ToH3enb C. C. 26

Menerinua ) Xgainosg H. B. K P M 2 7 5 2 1 I73




2.2.1 MixHapoIHe CIOTy4YeHHS

Y 2018 poui, Ha Micli MajO-BUKOPUCTOBYBAHOTO TYIHKAa BaHTaXHOI
«CTaHIll TEepEeBANKU», «YKP3ali3HUID» 3aljlaHyBajla MOOYyAyBaTd 3ali3HUYHY
mw1aThopMy, 3 METOI0 NMPUUMaHHS MACAKUPCHKUX MO13/11B KOJIEI €BPOIEHCHKOTO
cTanaapty B Yropmuny (3aronb, bynamemT), a motim 1o CrnoBayunan (Kormmuiri)
Ta y nepcrnektusi y Pymymnito (Caty-Mape).

VY rpyaui 2018 poky 3aili3HUYHE CIOJIYYEHHS €BpOKOJIi€0 3 MykadeBo 10
YropmwHN 0yJi0 BIAKPUTO, 3 BUKOPUCTAHHSM YTOPCHKOTO PyXOMOTO CKiIamy. 3a
500 M Big 3aMi3HUYHOTO BOK3ally cTaHIii MykadeBo Oyio moOyaoBaHO OKpEeMY
MOCaJKoBY MmiaTdopMmy JuIsl Komii ctanaapty 1435 MM Ta BOOPSAKOBAHO OJU3BKO
40 km eBpokomi. Ilmarpopma «MyxkaueBo-3axiHa» - HOBa MacaXUPChKa
wiatgopma oTpumasa Ha3By «MykadeBo — 3axijiHay.

VY nepcrnekTuBl — MpsiMe 3ai3HUYHE CIOJYYEHHS! €BPONEHCHKOI0 KOJIIEIO 3
IHIMMU  Kpainamu  €Bponeiicekkoro Coro3y. HoBum moizgom 1m0 cronwi
YropumHu € MOAIIMBICTH aictatucs 3a 6 roguH. 400-KIJIOMETpOBUN MapuipyT
npoJjsirae yepe3 yropcbki Micra JleOpeuen ta Hpipensrasza. PeiikoBuii aBToOyC
Kommmii — MykaueBo nepedyBae B J0po3i OJIM3bKO 4 TOAMH 1 3yMUHSAETHCS JIUIIE
Ha craHnisx Yom ta Yepna-naa-Tucoro [15].

2.2.2 CopryBanbpHull (mepeBaHTaXyBaJIbHUN) TApK cTaHuii «MykauyeBo»

B MeXax CTaHIl1 TaKOXK 3HAaXOJUTHCS COPTYBaJIbHUU
(nepeBanTaxxyBayibHUI) apk. CraHiis o0ciayroBye 14 KI€HTIB, 10 SKHX,
oOnammroBani mia’i3aH1 Komii. BigOyBaeTbes BUTpy3Ka TaKMX BaHTaXIB — JTU3EIIb,
OeH3WH, CUIydl BaHTaxl (MICOK, 1me0iHb, pyaa, Cilb, 36pHO, KYKYypy/13a, >KMHXH),
MeTajonpokKar, ueMeHT. B T1abn. 2.1 mnpeacraBieHHil CIHCOK KIIEHTIB Ta

i 3AHMX Kot 10 Hux [16].
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Tabmuns 2.1 - Criucok KJIEHTIB Ta i I3AHUX KOJIiK 10 HUX (po3pobieHo 3a [16])

3/

Hazsa
HiIPUEMCTBA
(oprani3ariii,
nianpueMis abo
YCTaHOBH), JIJIst
00CITyroByBaHHS
SIKOTO TTPU3HAYa-
€Thes mig'izHa
KOs

IIpuna-
JIEXKHICTD

Micue npuMuKaHHS
1 Mexa mig'i3Ho1
KouIii

HasBuicTs
3am1001KHUX
3aco01B 1A

MOTepeKEHHS
BHUXOJTY
PyXOMOTo
CKIaay 3
mia' 3801 Koumil

3acobu
CHTHaIi3aIi1
Ta 3B'SI3KY I
4ac pyxy Ha
mia' 13U Kol

2

3

4

5

6

==

[TAT "3akap-
naTBTOpMeET"

3ami3HuLs

Crpinkoro Nel32 mo
3'€THYyBaIbHOT KOJi1
Nel7 [Tacaxupcbkoro
MapKy.

Meka - CUTHAJIbHUI
3HaK "Mexa mig'i3Hoi
KOJIi", SIKWi1 BCTAHOB-
TIeHO O17Is 130CTHKA
MaHEBpPOBOTO CBITJIO-
dbopa MO

Masnespo-
BUM TIOPsIA-
KOM

TOB "Makci
Enepmxi"

3ani3HuL

Crpuikoro Ne406 no
TEXHOJIOTTIHOI KOJIIi
Ne200 miBaeHHOT
[IPOM3OHH.

Meka - CUTHAJIbHUI
3HaK "Mexa mig'i3Hoi
KOJIi", SIKWi1 BCTAHOB-
TIeHO 017151 TPaHUYHO-
ro CTOBITYMKA CTPLI-
K1 TIPUMUKAHHS

Ne406

Masnespo-
BUM TIOPSI/I-
KOM

T30B "Epko"

3ami3HuLs

Crpinkoro Ne410 no
TEXHOJIOTTYHOI KOJI1
Ne200 niBreHHOT
MIPOM3OHH.

Mexa - CUTHAJILHUN
3HaK "Mexa mia'izHol
KOJIIi", SKMI BCTAHOB-
JIeHO 017151 TPaHUYHO-
ro CTOBITYMKA CTPLI-
K TIPUMUKAHHS

Ne410

Manespo-
BUM MOPS/I-
KOM

TOB "3AKAP-
[TAT-METAJI"

Bixacauk
11 13H01 KO-
mi

[IpogoBKeHHS Mia'13-
Ho1 koJ11i Ne4d OOI1
bacapa6 B.B..

Mexa - CUrHaJIbHUM
3HaK "Mexa nia'izHol
KO01i", BCTAHOBJICHHUI
Ha BiacTadl 15 M Bia

BODIT.

ManeBpo-
BUM I10PsII-
KOM
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Hazsgpa .
. HassricTh
mAnpueMCTBa .
L 3aro0KHUX
(opranizamii, ) 3acobu
. . 3ac00iB I N
mAnpueMs 360 MICLIG IMIPpUMHUKAHHA CUrHai3airil
Ne IIpuna- . e MIONEPEIIKEHHS , .
YCTaHOBI/I), JIJIA . 1 MEXKa I11/113HO1 Ta 3B A3KY MM1J
3/H JICKHICTb BHUXOY
00CITyTOBYBaHHS KOJIi1 yac pyxy Ha
PyXOMOTo NN
SAKOr'o nnpu3sHava- 111 13H1HU KOJI11
c e CKJ1aay 3
€THCA 111 13HA © e o
. II11113HO1 KOJI11
KOJI1s1

1 2 3 4 5 6

5 [TOB "Kap- Brnacuuk |[IpomoBxenHs min'iz- o Manespo-
nmatchbka cuib"  |mia'izHol Ko-[Hoi ko1l Ned TOB BUM IOPSI-

i "3AKAPIIAT-ME- KOM
TAJI".
Me:xa - CUrHaJIbHUN
3HaK "Mexa mia'i3Ho1
KOJI1i", IKUM BCTaHOB-
JICHUI Ha BiJcTaH1
115,475 m Big BopiT
®dOII bacapab B.B.

6 [T3/IB "3aBonx Bnacauk |[IpomoBxkeHHs XO- — Manespo-
OyIiBeIbHOI 1H- |I1/1'13HOT KO-{lT0BOi TEXHOJIOT14YHOI BUM IIOPSI-
mycTpii” i koJiii No200 miB- KOM

TICHHO1 IPOM30HHU.
Me:xa - CUrHaJabHUN
3HaK "Mexa mia'i3Ho1
KOJI1i", IKUM BCTaHOB-
JIEHO HAPOTH CTHKIB
pENOK mepe nepeis-
oM 110 ByJ1.Kpuiosa
3 OOKY CTaHIIli

7 |TOB "I'PAH- Bnacauk |Ctpinkoro Ne426 no — ManeBpo-

JITEPMIHAJI" [mix'i3Hoi ko-[mia'i3Hoi komii T3/]B BUM TOPSAI-
mi "3aBoj1 OyAiBEIBHOI KOM
HAyCTpIi".
Mesxa - CUrHaIbHUH
3HaK "Mexa mia'i3Hol
KOJIi", SIKWi1 BCTAHOB-
TIeHO O1J1s1 TpPaHUYHO-
0 CTOBIYHKA
cTp.Ne426

8 |TOB "3AKAP- | Bnacuuk |Ctpuikoro Ne450 no — ManeBpo-
[TATTA AC-  [mia'i3HO01 KO-[m1a'i3H01 Koutii Ne202 BUM IOPSJI-
DOAJIBT" mi TOB "I'PAHTEP- KOM

MIHAJI".

Mesxa - CUrHaaIbHUN

3HaK "Mexa mia'i3Ho1

KOJ1i", IKWM BCTAHOB-

JIeHO O1J1s1 CTUKA paM-

HOI PEUKH CTPLIOYHO-

ro repeBoay Ne450

9 |III "3akap- Bnacuuk |[IpomoB:xeHHs KOii — ManeBpo-
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HasBa

. HasBHicTb
mAnpueMCTBa .
L. 3an001KHUAX
(opranizamii, ) 3acobu
. . 3aco0i1B 11 A
mAnpueMs abo MICLIG IMIPpUMHUKAHHA CUTHAaJI13aI1111
Ne IIpuna- . e MIONEPEIIKEHHS , .
YCTaHOBH), JIJIs . 1 Me>ka Iia'i3Ho1 Ta 3B'SI3Ky M1
3/ JIC)KHICTH BHUXOY
00CITyTOBYBaHHS KOJIi1 yac pyxy Ha
PyXOMOTo ey
SAKOr'o nnpu3sHava- 111 13H1HU KOJI11
c e CKJ1aay 3
€THCA 111 13HA © e o
. II11113HO1 KOJI11
KOJI1s1
1 2 3 4 5 6
MaTChKui 00-  |mia'i3HOIT Ko-(Nel mia'i3HOo1 KOil BUM TIOPSII-
naBTonop" di- mi TOB "3AKAP- KOM
st "My- [TATTA AC-
kadiBcbka JIE1" OAJIBT".
Meska - CHTHAJIbHUI
3HaK "Mexa mia'i3Ho1
KOJI1i", IKUM BCTaHOB-
JICHO Ha BIJCTaHI
304,2 meTpu BiJ CTH-
Ka paMHHUX PENOK
ctpiaku Ne450
10 [TOB "AT- Bnacuuk ([IpogoBxeHHs Kol — MasneBpo-
POLIAXBY I-[mig'izHoi ko-Nel mia'i3Hoi komii BUM MOPS/I-
M" i JII1 "3akapnarchkuii KOM
obnaBTonop" duis
"MyxkauiBcbka JIEJT".
Meska - CHTHAJIbHUI
3HaK "Mexxa mia'i3Ho1
KOJI1i", IKUM BCTaHOB-
JICHUH Ha B1JCTaHI
444, 00 MmeTpu BiJ
CTHKa PaMHUX PENOK
ctpinku Ne450
11 [VAII TOB "®i-| Bnacauk |Ctpinkoro Ne500 no — ManeBpo-
mep-Mykaue-  |mia'i3H01 Ko-jmnia'i3Ho1 komii T BUM I10PsII-
BO" i BTb "Mupocnasa". KOM
Mexa - CUTHAJIbHUI
3HaK "Mexa mig'i3Hoi
KOJI1i", IKUM BCTaHOB-
JICHO HABMPOTH Ipa-
HUYHOT'O CTOBITYMKA
cTp.Ne419
12 [[IIT BTh "Mu- | 3amizuuns ([IpogoBxkeHHs KOTii — ManeBpo-
pocnasa” Ne9 macaxupcbkoro BUM TIOPSI-
MapKy. KOM
Meska - CHTHAJIbHUI
3HaK "Mexa mia'i3Ho1
KOJ1i", IKWM BCTAHOB-
TIeHO 017151 IepeTHIX
CTHKIB PAMHHX PEUOK
ctp.Ne500 ta Ha Bin-
ctadl 60 M B1JI CTUKIB
BukoHas | [loH3ens C. C. 30
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HasBa

. HasBHicTh
mAnpueMCTBa .
S 3aMmo01KHIX
(opranizamii, ) 3acobu
. . 3aco0iB ISt S
mAnpueMs abo MICHG IMIPpUMHUKAHHA CHUT'HaJ113aI1l1
Ne IIpuna- . e MIONEPEIIKEHHS , .
YCTaHOBI/I), 151 . 1 ME€Xa 114 13HO01 Ta 3B A3KY MM1J
3/ JICKHICTD BHUXOY
00CITyTOBYBaHHS KoOJii Jac pyxy Ha
PyXOMOTo ey
SAKOr'o nnpu3sHava- 11 13H11 KOJI11
c e CKJ1aay 3
€THCH II113Ha © e o
. 111 13HO1 KOJI11
KOJI1s1
1 2 3 4 S 6
PaMHHX PEHOK
ctp.Ne500 B cTopony
ctp.Nel65
13 |T3AB "My- amizaung |Ctpinkoro Ne9 no — MasneBpo-
Ka41BChKUH IH- 3'€ THYBAJIBHOT KOJII1 BUM IOPSJI-
BOBApHUI 3a- Ne9 [TacaxxupcbKoro KOM
BOJ" [apKy.
Mexa - CUTHAJIbHU
3HaK "Mexxa mia'i3Ho1
KOJI1i", IKUM BCTaHOB-
neHo 017151 MaHEBPO-
BOT0 CBITI0(Opa
M17
14 ITOB Bnacuuk ([To komii 1435mm - — MasneBpo-
"JakapnaTiH-  |[m14'i3HOT KO-|[cTpUIKOrO Nel69 no BUM I10psI-
TEepIOpT" i 110 komii IlepeBanTa- KOM
PKyBaJIbHOTO TIAPKY;
1Mo Kol 1520Mm -
ctp. Nelll mo Ile-
PEBaHTAXKYBAJIBLHOIO
MapKy.
Mexa - mo komii 1435
MM - CUTHAJIbHUM
3HaK "Mexa 11113101
KOJI1i", IKUM BCTaHOB-
lIeHui Ha BijgcTaH1 45
M BiJ BICTps Iepa
BICTpSIKA CTPUIKH
npuMukaHHs Nel69;
- 110 Kouii 1520 mMm -
CUTHAJIbHUM 3HAK
"Mexa mia'i3Ho1 KO-
111", IKUA BCTaHOBJIC-
HUH Ha BiacTaHi 256
M BiJ BICTps Iepa
BICTpSIKA CTPLIKH
npuMuKadHs Nel 11
BukoHas | [1oH3ens C. C. 31
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2.2.3 ®13uyHa MOIEh

Kiactepu MOXyTh cTaTu HalOUIBII €(PEKTUBHUMH 3ac00aMU pETiOHaIbHOI
MOJIITUKY, 10 CTUMYJIIOE €HJIOTEHHUI PO3BUTOK PET10HIB HA OCHOBI BUKOPUCTAHHS
MICLIEBUX YMOB 1 pecypciB. OJTHaK CbOT'OJIHI TUTAHHS CTBOPEHHS TEPUTOPIATIbHUX
KJIACTepiB 1€ HEAOCTaTHRO HAYKOBO PO3pOOJEHI, BIACYTHI TEOPETHKO-
METOJIOJIOTIYHE OOTIPYHTYBaHHS, BIJIIMOBIIHI HOPMATHBHO-TIPABOBA Ta METOIAMYHA
0a3wu, 10 3aroCTPIOE aKTyalbHICTh JOCIIKSHHS 1aHOro Hanpsamy [17].

Ckiiaq po3MillleHHSI TOBapy, TOOTO MYHKT MEPEBAHTAXCHHS BaHTAXy —
3HaXOAUThC y MicTi MykadeBo. [lanuii myHKT oOciayroBye 18 MarasuHiB, siKi
3HAXOMAAThCS B 3aKaprarchkiii oOmacti. Bonu 3HaxonsaTbes B 6 paifoHax, 1o 3 B
KOKHOMY.

Kosken marasun mae cBOi KOOpJIMHATH Ta MEBHY MoTpeOy B ToBapi. B Tabi.
2.2 mpeicTaBIIeHO BUXIIHI 1aHi IS MaricTepchbkoi poboTH.

Tabmuusg 2.2 — KoopauHaTu MyHKTIB JTOCTAaBKM BaHTaxy, Ta MoTpeda B HHUX

[3rimHO 10 3aBHAHHS]

Hasga nyHKTY 10CTABKH KOOPI[I/IHaTa Koopaunara oci IToTpeba
oci X, KM VY, km BAHTAXY, KI
MykaueBo 15 90 -
BeperiBchkuii paiton
1. beperoso 50 35 1143
2. Bunorpanis 80 30 1085
3. Koponeso
% 30 1210
MyKka4iBChbKUI paiioH: 55 70 985
4. MyxkaueBo
5. CansBa 80 80 1055
6. BoJioBelb 95 100 1107
PaxiBcbkuii pailoH:
7. PaxiB 185 15 1209
8. Benukuii buukis 155 5 1385
9. Scins
200 30 1148
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IIponosxenHs Tad. 2.2

Haspa yHKTY JI0CTaBKIH KOOPI[I/IH&TEI Koopaunara oci [ToTpeba
oci X, KM VYV, kM BAHTAXY, KI
TsqiBchKUit palioH:
10. TsuiB 130 15 1189
11. bymtuHo 120 20 1932
12. dy6oBe
135 35 1392
YKTOpOJICHKHI ParoOH :
13. YKropor 15 90 1089
14. Tlepeunn 35 110 1282
15. Yon 5 65 -
XyCTCbKUU PaiioH:
16. Xyct 110 35 1099
17. IpHIaBa 80 50
18. Mixrip’s 1169
125 735 995

2.3 OOrpyHryBaHHsi BHOOPY TPAHCHOPTHUX 3ac00iB, MmO OyIyTh

B3a€MOIIATH MiK C000I0

B3aemonisi aBTOMOOUIBHOTO TPAHCHOPTY, IO 3IIMCHIOE TMEPEBE3EHHS, 3
IHIIMMH BUJIaMH TPAHCHIOPTY Nependavyae B OUTbIIOCTI BUIAJIKIB MEPEBAHTAKEHHS
BaHTaXIB 3 OJHOTO BUJAY TpaHCHOPTYy Ha iHUMH. [lepeBanTa)keHHS MO MpsiMOMY
BaplaHTy MOKE€ He nepen0ayaTUCsl TEXHOJIOT1€0 BUKOHAHHS BAHTAXKHUX poOiIT, a0o
OyTH HEIOIUIHPHUM Yepe3 HEPUTMIYHICTh HAAXO/KCHHS BAHTAXIB PI3HUMH
BUJAMH TPAHCIOPTY Ta 3 METOI0 3MEHILIEHHS MPOCTOIB PyXOMOTO CKIJIaay IIiJ
BaHTAKHUMHU onepaiisiMu. [IpsMuil BapiaHT nepeBaHTa)XeHHs, ab00 YacTKOBE
NEPEeBAHTAXEHHS 10 TMPSIMOMY BaplaHTy MOXJIMBE TP TEPEBE3CHHI 3

aBTOMOOLTLHOTO TPAHCHIOPTY HA 3aJII3HUYHUMN UM HABIIAKH.
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2.3.1 3ani3HUYHUA TPAHCTIOPT

ITepeBe3eHHS 36pHOBUX 3IIMCHIOETHCS HACHUIIOM B CIICIIaIbHO OOJIaJHAHUX
BaroHax. Hampwukian, >KuTo, MIIICHUIS, OBEC, SUMiHb, TPEUYKa, MPOCO, KyKypya3a B
3€pH1, HACIHHS OJIHHUX Ta 0000BUX KYJIbTYp, PUC HEPYIICHHM, 36pHOBI BIAXOAH Ta
BIJIXOZIM TIEpEepOOKU 3€pHA, BUCIBKH, KOMOIKOPMH, KOM CYIICHHUH, MaKyxa, IIPOT
MIEPEBO3ATHCSI HACUIIOM Y CIICIiali30BaHUX BaroHax i 3epHa (Jaji — BaroHW-
3EpPHOBO3H).

Baron-3epHoBo3 (puc. 2.2 i puc 2.3), BIANOBITHO 10 Kiacudikarii BaroHiB
MO>Ke ounHaTucs Ha jitepy 9 — inmi Baronu [[TJI, abo nmitepy 5 — BiiacHi Baronu

HiI[l'IpI/IeMCTBa. I[aHI/Iﬁ BaroH-3¢pHOBO3 BUIJIAAA€ HACTYIIHUM YHNHOM!
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Pucynok 2.3 — Cxema Barona-3epHoBo3a (po3pooiiero 3a [19])
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OcCHOBHI TEeXHIYHI XapaKTEPUCTUKHU BaroHa, pejcTaBiieHi B Tabmauii 2.3.
Tabmur 2.3 - OCHOBHI TEXHIYHI XapaKTEPUCTHKH BaroHa (po3pooieHo 3a [19])
TEXHIYHI XAPAKTEPUCTUKN

Monens Barona - 19-7016-01

BanTaxomigiioMHICTh, HE 70,2
OinpIIe, T
O6'eM Ky30Ba, M° 108
Maca tapu, He OiibllIe, T 23,8
Po3paxyHkoBe cTaTudHe 230,5 (23,5)

HaBaHTA>XEHHS B1J KOJIICHOI
napu Ha perku , KH(Tc)

baza Barona, mm 10 500

JloB)XMHA BaroHa 1o ocsM 14 720
aBTO3YCILICHb, MM

IMa6aput no JICTY b.B.2.3.-29 1-T

KijbKiCTB JIFOKIB:

- 3aBaHTAXyBaJbHUX 4
- PO3BAHTAXKYBaJIbHUX 3
KoHcTpykiiiina mBUIKICTh, 120
KM/TOA
MixpeMOHTHHIA TTPOOIT, 500 000
KM
Ctpok cityx0u, poKiB 32

JInst moTparuisiHHS Ha Jax Ky30Ba Ha TOPLEBIM CTOPOHI 1 HAa pami BCTaHOBIIEHI
cxomu. [lepexinHa ruioiaaka BaroHa 3abe3rneyeHa oropokeHHsM. BCi Hecyui
€JIEMEHTH Ky30Ba BUKOHAHI 3 HU3bKoJieroBaHoi craii 091°2]1, a oGmuBKa 31 cTasi

10XH/II-2.
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2.3.2 ABTOMOOUIbHUM TPAHCTIOPT

ABTOMOOUTHHHIA TPAHCTIOPT, BUJ TPAHCIOPTY, IO 3IIHCHIOE TIEPEBE3CHHS
BaHTAXIB 1 macaxupiB mo Oe3peikoBux muisixax. OCHOBHI cdepu yce OibIie
MOIIUPEHOTO JOIIILHOTO 3aCTOCYBaHHSI aBTOMOOIJILHOIO TPAHCIIOPTY — PO3BI3 1
MiBI3 BaHTAXIB J0 MAariCTpaJlbHUX BHUIIB TpaHcmopTy. Ha maneki BimcrtaHi
aBTOMOOUIbHUN TPAHCIIOPT MEPEBO3UTH HIBUIKONCYBHI, OCOOJIMBO KOIITOBHI,
noTpeOyroUi MBHUIKOI JOCTaBKU, HE3PYUHI JUIS MEPEBaHTAKCHHS 1HITMMH BHIIAMHU
TpaHCTIOPTY BaHTaxi. HuHiI 0e3 aBTOMOOULIBHOTO TPAHCIOPTY HEMOXKIIMBA
JISUTBHICTB KOJIHOI rajy3i roCo1apCTRa.

JUist  AOCTaBKM  BaHTaXy JO IMYHKTIB, Oyjo oOpaHo HailmMaHuit
aBTOMOOUTbHMI TpaHcopr MA3-6501C9-8525-000 (puc. 2.4 ta puc. 2.5),
BaHTaxomigiHoMHicTIo 19000 kr [20].

Bapricts Halimy aBToM00OUI1 — 300rps/roa +12 rpH/km.

Yac 3aBanTaxenss 1 T — 10 xs.

IBUAKICTH PyXy aBTOMOOUTIB — 75 KM/TOJI.

Pucynok 2.4 - MA3-6501C9-8525-000 (po3pobieHo 3a [20])
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Pucynok 2.5 — Cxema 3epHoBo3a MA3-6501C9-8525-000 (po3pobieno 3a [20])

B 1a6:1. 2.4 HaBe1eMO OCHOBH1 TEXHIUHI XapaKTEPUCTUKU TATaya 1 mpuyena.

Tabnuns 2.4 — TexHiuH1 XapaKTEpUCTUKHU 3€pHOBO3a (po3pobiaeHo 3a [20])

3arajbH1 BIIOMOCTI

IToBHa Maca aBTOMOO1JIS, KT 33500
O6 "em ky3oBa, M3 32
Mojenb ABUTyHA SIM3-653.10 Euro-5
[ToryxHicTh 1BUTYHA, KBT (K.C.) 309 (419)
MaxkcumanbHui KpyTHUI MOMEHT, HM 2000 (203,8)
(xT c™)
Tun xopoOku nepenay MexaHIYHa
KopoOka nepenau ZF 16S2520T0O
[TanuBHMit Oak, J1 700

MakcuManbHa MIBUAKICTE, KM / TOJT

75 (3 0OMEKEHHSIM IIBUIKOCTI)

[TnaTdopma

TenroBaHa, 3 MEXaHI13MOM 3rOpTaHHS, 3
O19HOT TBOCTOPOHHIM PO3BAHTAXKECHHSIM,
014H1 OOPTH - TPUCEKI1HHI, KOXKHA
CEKILIs CKIIAAA€ThCs 3 HUKHBOTO OopTa 3
BEPXHIM HaBILIYBaHHSM Ta BEPXHIM

CTalllOHapHUM OOpPTOM.
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[ToBna Bara Volvo FH 13 y cknaai aBromnoizna cranoBuTh 60500 kr. 3aranpHa

Maca HaBaHTakeHOTo aBToMOoOUT mopiBHIOE 33500 kr. [Ipu 1bOMY HaBaHTaKEHHS

Ha TIepeIHIo Bich cTaHOBUTH 7500 KT, Ha 3amHI0 Bich — 26000 K.

2.4 Anaji3 TexHoJ10Tii mepeBaHTAKeHHsI CHITYYHX BAHTaXKiB

J7is po3BaHTa)KEHHS BaroH Mae IIiCTh OYHKEPIB MO TPU 3 KOKHOTO OOKY 3
MeXaHi3MaM¥ [Tl BITKPUBAHHS | 3aKpUBAHHS PO3BAHTAXXYBAJIBHHUX JIFOKIB. J{yist
NOJICTILIEHHS! BUCHUIIAHHS BaHTaXy Ha OyHKepax mnependadeHi MpUCTpOi  JJs
MOCTaHOBKH B1OpaTOPIB.

Jlroku  3akpuBaroTh  Kpumikamu  (1690x660 mMM) 3 TyMOBUMHU
yuiuibHIOBayaMu.  KoXKHa ~ KpuIIKa  3aKpHUBA€ThCSl  JBOMA  MPYKHUMHU
3aKHJIauKaMU, SKI B 3aKPUTOMY IMIOJIOKEHHI 3aXOJsTh 3a 3axBaTHI CKOOW,
MpUBApeHi 10 Jaxy, | MPUTUCKAOTh KPUIIKY JO TOPJIOBUHU JIFOKA.

JUist monepeykeHHd CaMOBUIBHOTO BHXOJly 3aKHMJIa4OK 3 3aXBaTHUX CKOO,
KPHIIKK 00JIaiHaHI MexaHi3MoM 3anupaHHs [21].

3aBaHTa)XKeHHSI BaroHiB JAHOTO TUNY 3JIACHIOETHCS YEpPe3 YOTHUPH BEPXHI
mIMHAL TI0KK [22]. € Tpu OCHOBHI TPHCTPOi TPAaHCIOPTYBaHHS 3epHA Ha
KOpPOTKI BIJICTaHHI: KOHBE€p, ejneBaTop (Jami Hopid), Ta MNHEBMATUYHHMA
HaBaHTaXXyBad.

I'BUHTOBI KOHBE€EPH (ILIHEKH) — TPAHCIIOPTEPHU, TPUZHAYEH] AJI 3aKPUTOTO
NEepPEMIIIEHHS] 3€PHOBUX KYJbTYpP B FOPU3OHTAIILHOMY 1 HaxuieHoMy (10 60°)
NnoJIoKEHHsIX. Takl KOHBEEpPU 3aCTOCOBYIOTh TaMm, JI€ € HEOOXIIHICTb
TPAHCTIOPTYBAaTH BEJIUKI OOCSATM CHUIYYUX BaHTaXIB Yy MeXax OJHOTO
TEXHOJOTIYHOTO IUKIY. [BHHTOBI KOHBEEPU BHUKOPUCTOBYIOTHCS TSt
TPAaHCIOPTYBAHHS CHUIMKHUX, APIOHOKYCKOBHMX, MUJIONOAIOHUX, MOPOIIKOBUX
MatepianiB (3a3Buuail Ha BiAcTaHb 10 60 M 1o ropusoHTani i g0 15 M — 1o
BEPTHUKAJII 1 3 MpoayKTuBHICTIO — 110 200 T/TON).

Hiamerp mmHexka 100-600 ™M, uacrora o6epranns 10-120 o006/xs.

HenonineHo 3a AOMOMOro0 MHIHEKIB MEpeMIliaTy JIMIKI, BUCOKOAOpa3uBHi, a
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TAaKO)X PEYOBHHH, IO CXHWJIbHI 0 yIIUIbHEHHS. [ BUHTOBI KOHBEEPU MOXKYTh
J0JTATKOBO BUKOPUCTOBYBATHUCH SIK KUBWJIBHUKH, JO3aTOPH 4YM 3MinryBaui. J{is
3MIITyBaHHS MaTepiaiiB BUKOPUCTOBYIOTh TakK 3BaHI AUQEpPEHIINHI ITHEKH, B
SKUX TBUHTH JIBOX CYMDKHHUX IIIHEKIB 00€PTaIOTHCS y MPOTHIICKHUX HAMpsMaXx.

J10 MO3UTHBHUX BIACTUBOCTEH IITHEKIB BIAHOCATHCS:

® IIPOCTOTA KOHCTPYKIIIT 1 HECKJIAIHICTh TEXHIYHOTO OOCTyTrOBYBaHHS;

e HeBeauKl  rabapuTHI  po3Mipu Yy  TIOPIBHSAHHI 3  IHIIMMH
TPAHCTIOPTYBAJIbHUMH  TPUCTPOSMU  (CTPIYKOBUMHU 1  IUIACTUHYACTUMHU
KOHBE€EpPAMU) OJTHAKOBOI MTPOIYKTUBHOCTI;

® T[EpPMETHYHICTh Ta  3/JaTHICTh  TPAHCHOPTYBaHHS  rapsyux,
MUAJIOYTBOPIOBAJIbHUX T4 TOKCUYHUX MaTepialiB);

® 3pYYHICTh MPOMI)KHOT'O PO3BAHTAXKEHHSI.

Po3pi3HstoTh eneBaTopu KOBIIOBI, IOJWYHI, JOJbKOBI. KoHCTpyKIis
eqieBaTopa BKIIIOYA€ TATOBHM OpraH (JBa JaHIoTM abo CTpiuka), A0 SKHX
NPUKPIIVIEH] TpaHCHOpTHOI 15 mnocynuau. HeckiHYeHHMI TATOBUM Opras
OTMHA€ YKPIIUIEHI HAa METAJIOKOHCTPYKIIT MPUBOAHI 1 HATSKHI 3IpOYKU abo
Oapabanu. 3aBaHTa)XXCHHSI TOCYJIUH €JieBaTopa 3[1MCHIOETHCS B HOTO HUXKHIN
YaCTHUHI — YEPEeBUKY, B SAKUH BaHTaX IMOJAETHCS KUBUIBHUKOM ab0 TIO
HOXUJIOMY JIOTKY.

Po3BaHTaXyIOThCSl MOCYAMHM TMPHU MEPEXOJil Yepe3 BEPXHBOI 31pOUKH abo
Oapaban. [Ipu 11bOMy BaHTaX HAMPABISAETHCS B PO3BAHTAKYBAIBHUM MAaTPyOOK 1
nani ne B OyHkep abo 1HIIN TpaHCIOPTHI 3aco0u. 3HAXOSATh 3aCTOCYBaHHS
30€3BOJIHIOIOY1 €JIEBAaTOPH, B MPOIECI MiAHOMY SKMMH 3BOJIOKEHHUX BaHTaXIB
BiIOYBa€ThCS BUIAIICHHS BOJU Yepe3 OTBOPHU B KOBIIIAX.

[TneBMaTHuHMI HABAaHTaXXyBay (MHEBMOTpaAHCIIOPTED,
MTHEBMOIIEPEBAHTAXXyBa4, THEBMOKOHBEEP) — OAMH 13 HAWOIIBII yHIBEPCATBHHUX

THUIIIB 00JIATHAHHS, 10 JA€ MOXJIMBICTh JTy>)K€ THYYKO pearyBaTH Ha 3MIHH YMOB
NepPeBaHTAXKEHHS Ta ONEPATUBHO OPraHi30BYBATH P13HI TEXHOJOTIYHI JiHli. OqHa
i Ta X MalMHA, MOXE, 3 OJHAKOBHM YCIIIXOM pO3BaHTa)XyBaTW BAaroHH Ta

aBTOMOOLITI, 3aBaHTXXYyBaTU CyJHA Ta KOHTCWHEpH, MPAIFOBATH Ha CKJIajax Ta
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npuyaisax Tomo. Y pi3HHX cdepax CBITOBOI EKOHOMIKM HaBaHTaXyBaul
MTHEBMATHYHOTO TUITY HAOYJIHM IIUPOKOTO TOITHPEHHS.

OLIHUBIIN €KOHOMIYHICTh Ta MPOAYKTUBHICTh PI3HUX BHUJIIB MEXaHI3MIB
TPAHCIIOPTYBaHHS, BITYM3HSAHI MIANPHEMII BCE YaCTillle yXBaJIIOKOTh PIIICHHS
KYIIUTH MTHEBMOHABAHTaKyBay VIS orrruMizarii JUSUTBHOCTI
CLTBCHKOTOCTIOAAPCHKUX Ta BAHTAKOIEPEBATIBHUX I AMTPUEMCTB.

€ nBa Tunu BUpOOIB, MO BIAPIZHIIOTHCA 3a MPUHIMIIOM (OPMYBAHHS
CIPSIMOBAHOTO MOBITPSIHOTO MOTOKY:

e BCMOKTYBaJIbHO-HAaTrHITAJIbHI arperatd BHUKOHYIOTh JIBa 3aBJaHHS:
BCMOKTYBAaHHS ~ BaHTaXy Ha TIOYaTKy TPAHCIOPTYBAJIbHOI Tpacu Ta
BUIITOBXYBAaHHS Ha IEBHY IUCTaHIIIO Ha (iHIm. 3aBISKHM KOMILIEKCHOMY
I1TX0Ty YaCTO BUKOPHCTOBYIOTh Ha BEJIMKUX MTEPEBAHTAKYBATbHUX CTAHIIISIX.

e HaruiTanbHi MOJieJll BUKOHYIOTh TUIBKA BHUINTOBXYBaJIbHY (PYHKIIIIO.
BoHu BiIpI3HAIOTBCS BUCOKOIO MPOIYKTHUBHICTIO, MOXYTh TMpaIlOBaTH Bij
SJIEKTPOIIPUBOAY abo Baiy BiI0OOpPY MOTYKHOCTI, MIJAKIIOYEHOTO JI0 TPAKTOpa.

HaOyJ10 mommpeHoro 3acTocyBaHHs y pepMepChKUX rocrnoaapcrsax [22].

2.5 IloOynoBa MaTeMaTHYHOI MOIeJTi

Cucrema macoBoro oocinyroByBanHsa (CMO) - 1ie cuctema, sika 00CIyroBy€
BUMOTH, 110 HAAXOATH /10 HEl (3asIBKH).

Bumorun (3asBku) Ha OOCIYyroByBaHHS HAAXOASNTh Yepe3 JHUCKPETHI
(mocrtiiiHi 200 BUMAJKOBI) IHTEpBAIM 4acy. BakiMBO 3HATH 3aKOH PO3MOJALTY
BX17iHOro noToky. Kananu (nmpunaan) HeoOX1/1HI 7l 0OCIIyrOBYBaHHS IIUX 3asBOK.
OOcyroByBaHHS TPUBAE ICAKHUI Yac, MOCTIHHUI abo BumaakoBuii [23].

BumankoBuii xapakTep MOTOKY 3asiBOK Ta 4acy 0OCITyrOBYBaHHS IPU3BOIUTH
JI0 TOTO, 110 B JIsIKI MOMEHTH yacy Ha BxoJi CMO mo’ke BUHUKHYTH yepra, B 1HII1
MOMEHTH — KaHaIMd MOXYThb OYyTH HEJO0-3aBaHTAKEHUMHU abo  B3araii

MPOCTOIOBATH. SIKIIIO Y MOMEHT HaJIXO/I>)KCHHS 3asiBKM BC1 NMPUJIAIU 3alHSATI, 3asBKa
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KOIMIOETHCS Y KOMIPKY Oydepa 1 uekae TaM 1MoyaTky oOCIyroByBaHHs. 3asBKHU, 1110
3HAXOJAThCS B Oydepi, CKIIaIaloTh YePTy Ha 00CITyrOBYyBaHHS.

SIkmo Bci  koMmipku Oydepa 3aiiHATI, 3asiBKa OTPUMYE BIIMOBY
oOciayroByBaHH1 1 BTpauaeThes. [Ipomec pobotm CMO mnpexacraBisie coOoro
BUITAJIKOBHUI MPOLEC 3 TUCKPETHUMH CTaHaMHM Ta HenepepBHUM yacoMm. Ctan CMO
3MIHIOETbCS CTPHUOKOM B MOMEHTH peaiizamii moai (HaaxoIKEHHS HOBOI abo
3aKIHYEHHS! 00CITyrOByBaHHS BUMOTH, MOMEHTY, KOJIM BUMOTa, BUXOJIUTD 3 UEPTH).
3 BuMoOr, sKi Bke oOciyroBai, gopmyerscsi BuxigHuil motik. Koxna CMO,
3aJIeKHO BiJ KIJTBKOCTI KaHAJIB, iX MPOJYKTUBHOCTI, XapaKTepy MOTOKY 3asBOK,
Ma€ JIedKy IpOIyCKHY 3/aTHICTb, sIKa J03BOJIS€ 1 OUIBII YU MEHII YCHIIIHO
CHPABIISATUCS 3 TOTOKOM BUMOT. 3a/iaya Teopii MacoBOT0 00CIyroByBaHHS MOJSTAE
B 1MOOY10B1 MOJIEJIEH, SIK1 OB sI3yI0Th 3a7aHi yMoBU po0oT CMO 3 nmokazHuKamMu
€(EeKTUBHOCTI CHUCTEMH, IO OMHUCYIOTh ii CHPOMOXKHICTh BIOPATUCS 3 MOTOKOM
BuMor. I1ig edhekTuBHICTIO 00CIYrOBYIOYOI CUCTEMHU PO3YyMIIOTh XapaKTEPUCTUKY
PIiBHSI BUKOHAHHS I11€10 CUCTEMOI0 (DYHKIIIH, IS SKMX BOHA Mpu3HaveHa [24].

Jlns  po3paxyHKy  TapaMeTpiB  BXIJJHOTO  MOTOKY  aBTOMOOLIIB
BUKOPUCTOBYIOTH TaKl MapaMeTpu:

1. MaTtemMaTuyHe O4YiIKYBaHHS BEJIUYUHHU ):
M()=2xPi (2.1)
2. Jlucmepcist BeIUYUHU )
D(y) = Y (-M(x0))?Pi = M(x*)-(M(y))? (2.2)

3. CepenHbOKBaIpaTUYHE BIAXUIICHHS BETUYUHHU ¥
D
o) = VP ) (2:3)

4. KoediuieHT Bapialii BETUYUHU ¥;
Ky = o(0)/M(y) (2.4)

5. IHTEeHCHUBHICTH BX1AHOTO MOTOKY:
A= 1/M(x) (2.5)
TpanuuiiiHOIO TEXHOJIOTIEI0 OpraHi3aiii B3aeMOJIli aBTOMOOUIBHOTO 1

3aJII3HUYHOTO TPAHCTIOPTY HA BaHTAXKHUX (DPOHTAX CTAHI(IN HE TIEpen0adacThCs
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MOXJIMBICTh ONEPATUBHOTO PETYJIIOBAHHS MiABEICHHS aBTOMOOUTIB 0 CEKIIIi
CKJIaJIIB. 3B'A3aHO 11€ 3 BIJICYTHICTIO CUCTEMH, 1110 3a0e3mneuye 301p, 30epekeHHs 1
nepeaady iH(opmarrii mpo cTaH BaHTAXKHOTO (GPOHTY, TPHUBAIOCTI BUBAHTAKEHHS
(HaBaHTa)XEHHS) aBTOMOOUTB. Y pe3yibTaTi CTBOPIOIOTHCS CHUTYallli, KOJHU
BUHUKAIOTh MPOCTOT aBTOMOO1IIIB B OJJHUX BaHTAXHUX ()POHTAX, KOJH 1HIII B LIEH
yac BUIbHI. YCTaTKyBaHHS BaHTaXHHUX JBOPIB 3aNI3HUYHUX CTaHIIA TaKOIO
CUCTEMOIO  JIO3BOJISIE  CKOPOTHUTH  HEMPOAYKTHUBHI IMPOCTOI  aBTOMOOLIIB,
HiABUIIUTH TEPEpPOOIIOBANbHY CIIPOMOXHICTh BaHTXXHUX (POHTIB, CKOPOTHUTHU
IPOCTOi BaroHiB, 3MEHIIUTH NOTPEOM B CKJIAACHKUX NpuUMILICHHIX. OgHaK
YIPOBAKEHHS TaKO1 CUCTEMH BUMarae JI0AaTKOBUX BUTPAT, 1 TOMY JOILIBHICTh
Mepexo/ly /10 HOBOi TEXHOJIOTIi MOBMHHA BHU3HAYATUCA TEXHIKO-EKOHOMIYHUMHU
po3paxyHkamu [25].

JIOLUIBHICTS BBEJEHHS HOBOI CHCTEMHU pETyJIOBaHHA (PIIICHHS MpO
aZipeCyBaHHs aBTOMOOUISL 1O BaHTAXXHOT'O (PPOHTY NEPENAETHCS JUCIIETUEPOM 32
1H(pOpMAIIIEI0 TPO CTAH BAHTAXKHOTO ()POHTY)

Oy + EK, <40 + EAK, (2.6)
ne 9, Ka — excruryaTtaniifHi BUTpaTH 1 KalmTalbHI BKJIAJICHHS, HEOOX1THI
JUISL BIPOBADKCHHS CHUCTEMU PETYJIIOBaHHS IMIABEACHHS aBTOMOOUIIB 0
BAaHTAKHUX (PPOHTIB; 4D — EKOHOMIs EKCIUTyaTalliliHUX BUTpPAT Yy CHUCTEMI
«aBTOMOOUIBHUI TPAHCHIOPT — BaHTAXKHUM (PPOHT — 3aTI3HUYHUN TPAHCIIOPTY;
AK,— KaniTajabHi BKJIAJEHHS B PYXOMUMN CKJIQJ:

A0 =365 eq. ATy, (2.7)
€q-- -BapTicTh 1 aBTOMOOUIE-TON; AT, -CKOPOYEHHS MPOCTOI aBTOMOO1IIB

3a 100y B pe3ysibTaTi PEryIl0BaHHS MMiABECHHS aBTOMOOLTIB.

JUist po3paxyHKy MmapaMmeTpiB, IO BXOIATh y (opmyiy (2.6), HEOOX1THO
YCTAaHOBUTH MPOCTOI aBTOMOOUTIB 1 BaroHiB IiJi BAHTAKHUMH OTEPAIISIMU TIPU
TpaJMIIIHIA TEXHOJIOTII 1 BIPOBAKEHHI CUCTEMHU peryiaoBaHHsa. [lpu
HMOBIPHICHOMY XapaKTepl TPAHCIOPTHUX MPOLECIB BUKOHATH 1€ HalOUIbIIe
MTOBHO MOYKJIMBO METOJIOM IMITAI[ITHOT'O MOJICITFOBAHHSI.

BcranoBumo crovaTtky BUNAAKOBUN XapaKTep MOTOKY aBTOMOOLMIB, IO
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HAJXOJUTh HA BAaHTAXKH1 ()POHTH.
SIKIIO 1HTEHCHBHICTH MOTOKY ONHUCYeThcs posnoaisiom Ilyaccona, TO

1HTEepBAJIM MK MPUOYBAIOYUMH aBTOMOOUISIMHU OMUCYIOTHCS 3aJIC)KHICTIO

I, :—iln R.

_lala — 1
P(I>1,)=e 260 P =1.)=1-e"" L o8

ne Rij — BuMaaKoBi uKcia 3 pIBHOMIPHUM iXHIM PO3MOJIJIOM B 1HTEpBaIl

Bim 0 1o 1 ;I - iHTepBa MiXK ITOCITITOBHO TPHOYBaIOYMMH aBTOMOOIIsIMU [26].
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3 MOJEJIOBAHHSI EOEKTUBHOI TEXHOJIOTTYHOI
B3AEMOII 3AJIBHUYHOI'O TA ABTOMOBILJIBHOT O
TPAHCHOPTY HA CTAHIII «<MYKAYEBO»

3.1 OOrpyHTYBaHHSl MapaMeTPiB BXiIHOI0 MOTOKY AaBTOMOOIJIIB

[aTepBanu (I) npubyTTs aBTOMOOLIIB MarOTh Pi3HI 3HAYEHHS, TOMY Tpeda
po3rIsgaT iX SK BUITQJKOBI BEIMYMHH. BHW3HaueHHs 1HTEpBaliB MNPHOYTTS 1
KUTBKOCTI aBTOMOOLTIB 32 OJIHY TOJUHY 3pYYHO MPEACTABUTH y BUTIIAI TaOMMIIL
(tabu. 3.1). Tpeba ckIacTH CTATUCTHYHHUE PSIJT IHTEPBAIIB MPUOYTTS aBTOMOOLITIB.
Jns rpynyBaHHA 1HTEpBadiB Tpeba BU3HAYUTU KpOK (IHTEpPBajl) TIpyITyBaHHS

criocrepekeHb. Kpok rpynyBaHHs BU3HA4A€ThHCS 32 (OPMYJIOLO:

max_lrrin

T 1+3.2Ign (3.1)

1€ Imax , Imin - BIANOBIAHO MAaKCMMAaJbHUM 1 MIHIMQJIbHHM I1HTEpBAJI MPUOYTTA
aBTOMOOWIIB; N - KIIBKICTH 1HTepBaiB (n = 50).

Jliist Hamoro BUNIAZKY : Imax = 152 xB. Inin = 3 XB.

152 -3

=72 23xe
1+3,2Ig 51

BuKkoHyeMO IpynyBaHHS iHTEPBaJiB, Y CTATUCTUYHUN P 3 KPOKOM
Al =23 xB (tab:. 3.1 1 tabm. 3.2).

Tabmuusg 3.1 — cTaTUCTUYHMN sl 1HTEpBaNIB (PO3p00OJIEHO aBTOPOM)

MomeHT npubyTTa KisibkicTh
No Turepsan ABTOMOO1JTiB
rOANHU | XBUAUHU I (xB) 3a Irox. (a)
1 22 3 1323
2 22 20 1340 17 4
3 22 43 1363 23
4 22 52 1372 9
5 23 24 1404 32 1
6 0 43 43 79 2
7 54 54 11
8 1 7 67 13 2
BukoHas | [1oH3ens C. C. 2
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[Tponosxenus Tad. 3.1

rOOMHWN | XBUAUHMU I (xB) sa 1o (a)
9 1 10 70 3
10 2 21 141 71
11 2 45 165 24 3
12 2 53 173 8
13 4 12 252 79
14 4 23 263 11
15 4 37 277 14 5
16 4 46 286 9
17 4 53 293 7
18 6 13 373 80 )
19 6 21 381 8
20 8 16 496 115 )
21 8 42 522 26
22 9 24 564 42
23 9 44 584 20 3
24 9 52 592 8
25 10 11 611 19 )
26 10 24 624 13
27 12 25 745 121
28 12 34 754 9 3
29 12 43 763 9
30 13 16 796 33
31 13 21 801 5 3
32 13 44 824 23
33 15 25 925 101
34 15 32 932 7
15 15 44 944 12 5
15 15 47 947
15 15 54 954
16 16 17 977 23 1
16 17 10 1030 53 1
17 19 23 1163 133 1
17 20 52 1252 89 1
18 23 24 1404 152 1
18 0 43 43 79
44 54 54 11 2
45 1 7 67 13 5
46 1 10 70 3
BukoHas | [loH3ens C. C. 45
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[Tponosxenus Tad. 3.1

Ne MomeHT npunbyTTa IHTepBan Kinbkictb
| (xB) asTomobinis
TOAMHU | XBUAWHM sa 1oz, (a)

47 2 21 141 71

48 2 45 165 24 3

49 2 53 173 8

50 4 12 252 79 1

51 5 21 321 69 1

Ta6mui 3.2 (po3pobiieHO aBTO,pOM)
Cepenne
Ne 5o3- Mesxi 3HAYEH- KinbkicTb
‘f 03051 HS CIOCTEPEIKEHD, Pi li Pi Ii2 Pj h(l)
ALY POspALY iHTEepBa- ni
7B, |
1 3 26 14,5 31 0,62 8,99 | 130,36 | 0,026957
2 26 49 37,5 4 0,08 3 112,5 | 0,003478
3 49 72 60,5 4 0,08 4,84 | 292,82 | 0,003478
4 72 95 83,5 6 0,12 10,02 | 836,67 | 0,005217
5 95| 118 106,5 2 0,04 4,26 | 453,69 | 0,001739
6| 118| 141 129,5 2 0,04 518 | 670,81 | 0,001739
7] 141 ] 164 152,5 1 0,02 3,05 | 465,13 | 0,00087
50 1 39,34 | 2961,98

Ham mpoBeneMo po3paxyHOK TapaMeTpiB  PO3MOJAUICHHS 1HTEpPBaIIB
npUOYTTS:
M[1]=>"1,P, =39,34(xs);
i=1

M [12]= 2961,98(xe);
D(1)=M[1°]-M[I]* =2961,98 — 39,34° =1414,344
o(1)=./D[1] =37,608(xé);

oLl _ 056
oMl

A = 0,025 aBT./XB.

Ha ocHOB1 po3paxoBaHMX MapameTpiB MOKHaA po3paxyBaTtu napametp Epmnanra K:
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_M(@)?
K="o0) (3.2)

_2961,98

=————=1,0942
1414,344

[Ipuiimaemo K = 1.
[ToOynyemo rictorpamu 1 (yHKIII pPO3MOMIICHHS I1HTEPBAIiB MPUOYTTA.
OpauHara rictorpaMu BU3HA4Ya€eThes 3a GOPMYIIOL0
hFPi/AI, (33)
[Ipurnyctumo, 10 po3MOAITICHHS IHTEPBATIB MPUOYTTS MiANOPSIIKOBYETHCS

3akony Epnanra. Jludepenmiitna ¢GyHkIlis 3akoHy Epiianra Mae BUTIISII:

(N~

fU)=(k_D! , (3.4)
Hust k=1 ¢dyHkIis npuiimMae BUTIIA:
fﬂkie“ (3.5)

0l

Pospaxynok f(I) 1 h(i) 3py4yHo npencraButu y TabaudHOMY BUTIISAL (TaOI.

3.3)
Tabmuus 3.3 - Pozpaxynok f(I) 1 h(i) (po3po6ieno aBTopom)
O6uncnenns f(1)
[IpaBa
Ne MexXa
po3p | po3psn Py hy
Ay y " Kkl e | (1)
(ky)*
1 26 | 0,62 | 0,026957 T 1 0,65 0,522046 | 0,013051
2 29 | 008 | ooosarg | K= D! 1 1,225 0,293758 | 0,007344
3 72 | 0,08 | 0,003478 1 1,8 0,165299 | 0,004132
4 95 | 012 | 0,005217 Mpu K=1 1 | 2375 | 0093014 | 0,002325
5 118 | 0,04 | 0,001739 1 1 2,95 0,05234 | 0,001309
6 | 141 | 004 | 0001739 | fy=Upopvio e | 1 | 8525 | 0029452 | 0000736
|
7 164 | 002 | 000087 0 1 41 0,016573 | 0,000414

Ha 3acami po3paxyHky Oyayemo rictorpamy 1 (YHKIIO PO3MOALICHHS

IHTEepBaJIiB MPUOYTTS aBTOMOOLTIB HA COPTYBaJIbHY CTaHIio (puc. 3.1).
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0.03

0.025 -

0.02 -

0.015 -~ I hi

0.01 -

0.005 - \

0 - : . : M
6 49 72 9

2 5 118 141 164

s (]

Pucynok 3.1 - Tictorpama 1 ¢yHKUIS PpO3NOAITIEHHS IHTEPBAIIB NPUOYTTA
(po3po06IeHO aBTOPOM)
Hactynaum kpokom Oyne mnepeBipka rinore3ud mnpo posmnoaun Epiaxra

1HTEepBaIiB MPUOYTTS aBTOMOOWIIB 110 KpuTepito 3roau [lipcona

*\2
JUist  BU3HAYCHHS. MIPH PO3XOJUKCHHS 2 :ZM HEOOXIJTHO 3HATH
ni
iiMoBipHOCTI P; HONajaHHs BEIMYMHHM Ha KOXHHMH 3 iHTepBaliB IpH 00paHOMY
3aKOH1 pO3MojiIy. VMIMOBIpHICTh TOMaJaHHS BUIAJIKOBOI BEJIUYMHU B 1HTEpPBa

BHU3HAYAETHCS 32 (POpMYyII0IO:

Pla<X <p)=F(8)-F(a) (3.6)

Teopernuna iiMoBipHiCTE P;” iHTepBaliB BU3HAYCHOI BEIMYUMHU B iX

3arajibHOi CYKYMHOCTI JIOP1BHIOE:
P =F(1)-F(l,,) (37)
[aTerpanpHa (GyHKINIS €pIAaHTOBCHKOTO PO3MOALTY Uil 2 Ma€ BUJ:
F(I)= (241 +1)e™* (3.8)

OO0uuncrieHHs 3pyYHO MTPOBOJIUTU B PO3PaxXyHKOBIH Tadm. 3.4.
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Ta6muis 3.4 — Po3paxyHOK HMOBIPHOCTEH (pO3p0O0IECHO aBTOPOM)

[IpaBa

No Mexa o\ e F(I)

pO3HOI[iJ'Iy P{ =F(;) —F(;-1) n: = nP;:
1 26 -0,65 | 0,522 | 0,478 0,477954 23,898
2 49 -1,225 | 0,2938 | 0,7062 0,228288 11,414
3 72 -1,8 |0,1653 | 0,8347 0,128459 6,423
4 95 -2,375 | 0,093 | 0,907 0,072285 3,6143
5 118 -2,95 10,0523 | 0,9477 0,040674 2,0337
6 141 -3,525 | 0,0295 | 0,9705 0,022888 1,1444
7 164 -4,1 |0,0166 | 0,9834 0,012879 0,644

o o . 2
CKJ’IaI[aCMO TalJI. 35, 3 JAKO1 3HAUJCMO CIIOCTCPCIKHC 3HAUCHHA KPUTCPI1IO ya

2
Tabmuig 3.5 — criocTepekHe 3HAUCHHST KPUTEPIF0 X (po3po06sIeHO aBTOPOM)

*

- | - . —1*)2
No ni nl-f nf - nf) (ni - ng)z(n‘ n;z)

1 31 23,898 | 7,1023 | 50,443 | 2,1108

11,414 | -7,414 | 54,973 | 4,8161

6,423 |-2,423 |5,8707|0,914

3,6143 | 2,3858 | 5,6918 | 1,5748

2,0337 | -0,034 | 0,0011 | 0,0006

N N O B~ B

1,1444 | 0,8556 | 0,7321 | 0,6397

1 0,644 |0,356 |0,1268 | 0,1969

M| N| o] L | W N

50 -y 110,253

2
3a TabMMIE0 KPUTUYHUX TOYOK A syoem PIBHIO 3HauymocTi o=0,05 i umciy
CTemiHb BOJI [F=S-2 (S— 4YHCIO pO3psAAy) 3HAXOAUMO KPUTUYHY TOUKY

. . 2 .
MPAaBOCTOPOHHIO KpUTHYHOI 00nacti ., =11.07, 60 uucno crynenis cBodoaun 11.

Tak sk y. < ;(; (10.253>11.07), To HeMa MiJACTaBU BIIKHIATH TiMOTE3y PO

cnocm.
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€PJIAHTOBCHKUM 3aKOH PO3MOJIUTY BXIJHOTO IOTOKY aBTOMOOWIIB Ha CTaHIIIO,

1HaKIIIe eMIIPUYHI 1 TEOPETUYHI YACTOTH PO3PI3HIIOTHCS BUITAIKOBO (HE3HAYHO).

aBTOMOO1JIIB 3a TOJIMHY.

CkilajaeMO CTaTUCTUYHHUIM psAJ PO3MOAUICHHS BEIMYMHU a4 — KUIBKOCTI

Benuuuna a € BHUITAAKOBOIO JI0 TOT'O K AUCKPCTHOI'O TUITY:

M(a) = > aiP;
M(az) = ZaziPi
D(a) = M(a%) — (M(a))?

o(a)=,/D(a)

Po3paxyHoxk npuBeneHo y Tadamii 3.6.

Tabmurs 3.6 — Po3paxyHOK CTAaTHCTUYHUX PsIAIB (PO3POOIEHO aBTOPOM)

Ne ai ni Pi M(a) M(a?)

1 0 9 0,28125 0 0

2 1 8 0,25 0,25 0,25

3 2 7 0,21875 | 0,4375 0,875

4 3 5 0,15625 | 0,46875 1,40625

5 4 1 0,03125 | 0,125 0,5

6 5 2 0,0625 | 0,3125 1,5625
x 32 1 1,59375 4,59375

[TapameTpu po3MOAiIEHHS BEJIMYMHU & TaKI:

M(a) = Y aiP; = 1,593 aBTOMOOG1J1iB
M(a?) = Y a%P; = 4,593 aBTOoMOGi1iB

D(a) = M(a?) - (M(a))? = 2,05 aBTomM06iiB
o(a) =+/D(a) =1,432ABTOMOO1JTIB

aBTOMOOWIIB 1 PYHKIIIH X pO3MOALTY.

(3.9)
(3.10)
(3.11)

(3.12)

Hactynauit xpok, moOynoBa rpadikiB CTATUCTHYHOTO PO3MOJALTY BEIMYWHU

[Tpu ananizi 6araTh0X BUIAIKOBHUX JUCKPETHUX MPOIIECIB BUKOPUCTOBYIOTh

posnonin Ilyaccona, 1 MU 3poOMMO TPUNYIICHHS, IO TMOTIK aBTOMOOUTIB

nignopsaakoBanuii  [lyaccoHiBcbkoMy posnofiry. IMOBIpHICTE —TOTO,

0 B
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OJIMHMITIO Yacy (t) BIIOYAE€ThCS PIBHO a BUIAJ/IKIB BUSHAYAETHCS 32 (POPMYJIIOIO:

Ockinbku t=1 roguHa, Ma€EMO:

P(a) =

"

a

P() = %e_’1

e A - cepelHs KUIbKICTh BUIIAJIKIB 32 OJIMHMITIO Yacy.

A =M(a) = 1,5 moizma/ro.

(3.13)

(3.14)

Busznaunmo no 3akony Ilyaccona posnonin iiMoBipHOCTEH. Po3paxyHok 3BegemMo y

Tabn. 3.7.

Tabmus 3.7 — posmonin WMoBiIpHOCTeHW Mo 3akoHy Ilyaccona (po3poOiieHO

aBTOPOM)

Ne a 2 al et P(a)
1 0 1 1 0,2032 | 0,20316232
2 1 1,59 0,2032 | 0,32302809
3 2 2,54 2 0,2032 | 0,25801615
4 3 4,05 6 0,2032 | 0,13713457
5 4 6,45 24 0,2032 | 0,05459987
6 5 10,28 120 0,2032 | 0,01740424

Ha ocHoBi manmx, po3paxoBaHux y Tabia. 3.6 1 Tabm. 3.7 Oyayemo IMOBIpHICHY

(P(a)) 1 cratuctruny (Pi) xpusi (puc. 3.2).
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Pucynox 3.2 — I'padiku imosipuicHoi (P(a)) 1 craructuunoi (Pj) kpuBux
(po3po061eHO aBTOPOM)

[IpoananizyBaBuM rpadikd CTaTUCTUYHOI 1 IMOBIPHICHOT KPUBHX MOXKHA
3pOOUTH BUCHOBOK, IIO BX1IHUM MOTIK aBTOMOOWIIB sIKi MPUOYBaIOTh 3a TOJIMHY Ha

CTaHI[i}0 MOXke OyTH onucaHo 3akoHoM Ilyaccona.

Po3paxyHok mnapamerpiB NpOCTOI0 AaBTOMOOLIIB Ta BAroHiB mijg

BAHTAKHUMH OllePaliiMHA METOA0M iMITALIHHOTO MO/IEJIIOBAHHS

Bu3HauuTu NOIIBHICT CTBOPEHHS HA BAaHTA)XKHOMY JIBOP1 CTaHIIll CHCTEMHU
perymoBaHHs, 10 3a0e3medye 30ip 1 30epexkeHHs iHdoOpmalii  mpo
MICIIE3HAXO/HKEHHSI aBTOMOOUTIB Ha BaHTAXHHUX (PPOHTAX, CTaHy BaHTAXHO-
PO3BAHTAXKYBAJBLHUX MEXaHI3MIB 1 MPUUHATTA PIlIEHb NPO IXHE BUKOPUCTAHHS Ta
nepegadyy KOMaH7 BOJISIM aBTOMOOLIIB 3 METOK MiABUIIEHHS €(PEKTHBHOCTI
B3a€EMOJIIi aBTOMOOUIBHOIO Ta 3ali3HWYHOTO BHUAIB TPAHCIOPTY MiJ 4Yac
MEepPEeBE3CHHS TAPHO-IITYYHUX BaHTAXIB. BiBAaHTa)KEHHS BAaHTAXIB 31HCHIOETHCS
JBOMa OpwragaMu 3 JBOX CEKI[i aHTapHOTO CKiIaay. ABTOMOOUIBHUIA TPAHCIIOPT
mpame MTpoTsIroM 8§ rojA. Y TMpoleci CTAaTUCTUYHOIO JOCIHIKEHHS OyJio

BCTAHOBJICHO, 1110 MPUOYTTSI aBTOMOO1JIIB HA BAHTAXKHHUM JBIP HOCUThH BUITAIKOBUI

: : : A
XapakTep 1 OMHCyeThesl 3aKkoHOM IlyaccoHa 3 1HTEHCHBHICTIO ~2=2,9 aBTO/TO[..
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KonuBanHs TpuBajgoCcTi 00CIyroByBaHHsI aBTOMOOLIS B CEKIIii CKJIaay OMUCYEThCS
HOPMAaJIbHUM 3aKOHOM PO3MOJIUTY 3 TapaMeTpaMu: MaTeMaTU4YHE OYiKyBaHHS to=26
XB., CEpE/IHE KBaJIpaTUYHE BIAXUICHHS Go= 4,5 XB.

KamitanpHi  BKJIaJIeHHS, HEOOXIJHI  JJI1  BIPOBAPKEHHS  CHUCTEMHU
perymoBanHs, S000y.T.0., J0JAaTKOBI piyHI eKCIUTyaTalliiiHI BUTpATH, 3B’s13aH1 3 11
excrutyaTtartiero, 4000y.r.o.

Tenmep MojenoBaHHS 1HTEpPBaJIB MDK aBTOMOOUIIMH 3IIHCHUMO B
HACTYIHIN TOCTIAOBHOCTI.

1. Bursirmemo IOBUIRHO 3 JojaTka R pIBHOMIPHO pO3MOAUICHUX Ha

iHTepBaii 0—1 BunagkoBux ynceln. KinbKicTh iMiTaIliil iHTEpBaiB

X2

R>
de (3.15)

1€ X — BEJIMYMHA, 10 OepeThcs 3 TAOIUIl 3HAYEHb 1HTErpajga IMOBIPHOCTEM
y 3aJIe’)KHOCTI Big 3HaueHHs P: x =1,96-pu P-=- 0,95;

€ — MPUIyCTUMa TOMMJIKA.

2. BukopucTOByIOYM BHpa3 1 BUTATHYTI BHIIAJKOBI YHCIA, YCTAHOBHUMO
IHTEepBaJIM MDK aBTOMOOUIAsMHU. Hampukiaa, iHTEpBal MK TNEPIIUM 1 JPYyTUM
aBTOMOOLISIMU

l, = —Ziln 0,17999 |60 = 54xs.

|, = _ %0 In 0,1526462 = 49x¢
2,65

Iy, = -2 In0,16889954 = 466
2,65

TpuBanicTb BaHTaXHOi omepariii yCTaHOBUMO, BUKOPUCTOBYIOUH JOBLIBHO
BUTATHYTI 3 JoJatka 4 HOpMalbHI BHWIIAIKOBI BIAXWICHHA. Tak, MepIini
aBTOMOO1TL Oyze oOciyroByBatucs mpotsarom t; = 24-0,308:6 = 28 xBusuH;
npyrui aBToMo0ine — t, = 24-0,768-6 =30 xuiuH i T.1. (lonarok B).

B ymoBax 3amaui Big3Hauajocs, MO0 BOMIM BHOUpAE CEKIIO CKIATY

BUMAJAKOBO. MoJietoBaHHs Mpollecy BUOOPY CeKIli CKiIamay 31HCHIOEThCS 3a
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JIOTIOMOTO0 TaOJIMII BUMAJAKOBUX 4yuceN (701aToK). SIKIO Ha CKJIajl Bl CeKIIii 1
BUIIAJIKOBE YMCIIO Tonanae B iHTepBai Big 0 10 0,5, To aBTOMOOLIb HANIPaBISETHCSA
JI0 TIepIoi CeKIrii, skmo B iHTepBa Bix 0,5 mo 1,0, To — g0 apyroro.

AHAJIOTTYHO MOJICITIOETHCS 1 CTPYKTypa MapKy aBTOMOOLIIB, 1110 3/11MCHIOIOTh
BUBI3 (3aBe3eHHs) BaHTaxIB 31 cranuii. Ilpu perynboBaHOMY TiABEACHHI
aBTOMOOWJIIB KOK€H HACTyIMHUN aBTOMOOLIb HAAXOAUTH JO TOTO BAHTAXHOTO
GbpoHTYy, 10 BUIBHUN BiJ OOCIYroByBaHHS, a00 1O TOro, Je OOCIYrOBYBaHHS
aBTOMOO1JI 3aKIHUUTHCA PaHille 1HIIHX.

3a manumu Jlomatky 1 OyayeTbcsi TUMYAacOBa €MIOpa 3aHATTS BaHTAKHUX
(GpOHTIB Mmic/isi BUKOHAHHS I' IMITallli 1 MAPaxOBYEThCS MPOCTIH aBTOMOOLIIB TIPH
PI3HHUX JUCHUIUIIHAX BUOOPY BaHTaXXHOTO PpoHTy. DparMeHT entopu nokasaHuii B
JOJATKY.

[Ipu pi3HIA JUCUUIUIIHI BUOOPY BOJIEM CKJIaay 1 HOPMAaJIbHOMY PO3IMOALIIL
KOJIMBaHb TPHUBAJIOCTI BaHTAXKHOI omepamii 3a pe3yiabTaTaMd MOJETIOBAHHS
OTpUMaH1 Pe3yabTaTH, 10 NpuBeeHI B Tab. 3.8.

AmHani3 ganux Taou. 3.8. 103BoJIsIE 3pOOUTH HACTYTTHI BUCHOBKH:

1. MiniManbHUl ~ TPOCTIM  aBTOMOOLIS  3a0e3medye  ONTUMAJIbHE

pEryJoBaHHs IXHBOTO MiABEACHHS 10 BAHTAXXHUX (PPOHTIB.

2. llpyra 1o e(eKTUBHOCTI TMpoIeAypa PETYyJIIOBaHHI — IIOYEProBe

MPOXOJIPKEHHS MPUOYBAIOYMX aBTOMOOUTIB 0 CEKIIii CKIamy.

BukopucToByOUM N1aHi Ta NPUAHSABIIM COOIBAPTICTh 2 aBTOMOOUIb-TOAMHA
piBHOi 4,5 y.0., piUHa EKOHOMIsl eKCIUTyaTallliHUX BUTpPAT Yy CHUCTEMI
«aBTOMOOUTHHUHN TPAHCTIOPT — BAHTAXKHUMA (QPOHT -3aTI3HUYHUN TPAHCIIOPT» MPHU

ONTUMAJIbHOMY PETYJIIOBAaHHI IMiJIBEICHHA aBTOMOOLIIB CKJIaze

AD=365-45-29-8 % =71776,30.

VY pesynapTari CKOPOYEHHS MPOCTOI aBTOMOOLIIB Yy BaHTAKHHUX
(GPOHTIB BIAAAISIIOTHCS KamiTaldbH1 BKJIaJACHHS Ha NMPUI0aHHS aBTOMOOLIIB:
AXMH
=—C

a a’
tp

AK

BuKoHas [ToH3enb C. C.
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A2XMH— noboBa eKOHOMIs, aBTOMOO11e-TOJ1HA;

t, — cepenHs TpUBaIICTh POOOTH aBTOMOOLIS IPOTATOM J00H, TOJT;

C,— BapTicTh aBTOMOOLIIS, y.0. ; Hampukia, o apromooins 31J1-130

C,=3328y.o0.
ExoHOMiIsI KamiTanbHUX BKJIAJI€Hb Ha MPUAOAHHS aBTOMOOLIIB

_3328-2,9-8(144 - 31)

AK, = 5012 =12117,62.
[lincraBnsaroun  po3paxyHKOBI  maHi y  GopMmyly,  3HaAXOIUMO
4000+0,125-5000<71776,30+ 0,125-12117,62
4625 <73281
Tabnuis 3.8 — po3paxyHOK (po3p00JIEHO aBTOPOM)
Yucno TpuBanictsb

Jucnuruiina BUOOpy cKiamy

06CHyr0BaHI/IX O‘-IiKYBaHHH Ha

aBTOMOOUIIB, | OOCIyroBYBaHHS,

IIT. XB
Bunankosuit BuGip 292 144
[ToueproBuii BuOip 292 37

OnrtumanbHe peryatoBaHHs 292 31

TakuM 4uHOM, oOpraHizaiisi ONTUMAJIbHOI CHUCTEMHU

pEryJItOBaHHS

MiJBEICHHS aBTOMOOUTIB IO BaHTAXKHHX (POHTIB J03BOJISIE OJIEPKATH PIUHY

ekoHOMIl0 B po3Mipi 4919,69 - 4625 = 294,69 y.o. Hocuth edeKTUBHOIO €

mporeAypa peryiaboBaHOIO IiJBEICHHS aBTOMOOUTIB. Ha maHoMy BaHTa)XKHOMY

GbpoHTi i BOpOBaKEHHS HE BUMAarae J0JaTKOBUX KaMTAIBHUX 1 eKCIUTyaTaIiiiHuX

Butpar. [1iaxi aBTOMOOWIIB J10 CEKI[iN CKIIaly MOXe PETyJIIOBaTH JUCIIETUE).

144-31 8-3328(144 - 31)

AD=365-8-45- 2,9[ J +0125-2,9

=69390 y.c.0.
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4 TINIAHYBAHHSA MAPHIPYTY JOCTABKH 3EPHOBUX
BAHTA’KIB ABTOMOBIVIBHUM TPAHCITIOPTOM B
3AKAPITIATCBKOMY PEI'TOHI

4.1 Po3paxyHOK HAHKOPOTIIMX BiICTAHEel Ta KJacTepu3alisi MyHKTIB

Tenep npencraBuMo rpapigyHO TOYKHA PO3TAlTyBaHHS MyHKTIB JOCTABKU Ha

Pucynok 4.1 — Touku 10CcTaBKM Ha KOOpAWHATAX [pO3pOOIECHO aBTOPOM |

HaneceMo TOYKHM MyHKTIB 1OCTaBKHA BaHTaXy IO palloHaX 1 MPeJCTaBUMO Ha
pucynkax. IIpoBenmemo Kiactepusallil0 MYHKTIB JIOCTAaBKH 3a MPUHIUIIOM
“Haifbmmx4doro cycima” (tabdm. 4.1).

Ta6nums 4.1 — Jlani knactepuzaiiii [po3po0JieHO aBTOPOM |

Ne |1 2 3 4 5 16 7 8 9 10 |11 |12 (13 |14 |15 |16 |17 | 18

18 |15 |20 |13 |12 | 13 11 12

x |50 |80 |95 |55 |80 |95 5 5 0 0 0 5 15 135 |5 0 80 5
10 11

y [35 |30 [30 |75 |80 0 15 |5 30 |15 |20 | 35 | 90 0 65 |35 | 50 | 75

BuKoHas [ToH3enb C. C. o6

[eneainua ) Xaninosa H. B, K P M 2 7 5 2 1 /73




B stkocTi BificTaH1 MK 00’ €KTaMH BI3bMEMO 3BUYANHY €BKJIIJIOBY BiJICTaHb. To/Ii

3TiTHO POPMYITH:

CKOpHUCTAEMOCH arJIOMEPATUBHUM 1€pAPXIYHUM aJITOPUTMOM Kiacudikaliii.

p(xij) = \/Z(xij - }’ij)z (4.1)
ae | - mpusHaky; k - KiIbKICTh TIPU 3HAKIB

p(x12) = /(50 — 80)% + (35 — 30)% = 30.41 km.

p(x13) =+/(50 —95)2 + (35 — 30)2 = 45.28 km.

p(x14) = /(50 — 55)2 + (35 — 75)% = 40.312. km.

OTpuMaHi JaHi 3alMCYEMO B MaTPUITIO BificTaHei (Ta0i. 4.2).
Tabnuns 4.2 — Matpuns BincTaHei, KM [po3po06eHO aBTOpoM |
N |1 [2 [3 [4 |5 |6 [7 [8 |9 |10 [11 [12 [13 [14 |15 |16 |17 |18
/i
1 0| 30| 45| 40| 54| 79| 136|209 |150| 82| 71| 85| 65| 76| 54| 60| 33| 85
2 | 30| of 15| 51 50| 71106 79|120| 52| 41| 55| 88| 92| 83| 30| 20| 64
3 | 45] 15| o 60| 52| 70| 91| 65|105| 38| 27| 40| 100|100 | 97| 16| 25| 54
4 | 40| 51| 60| O 25| 47| 143122 |152| 96| 85| 89| 43| 40| 51| 68| 35| 70
5 | 54| 50| 52| 25| 0| 34[123|106|130| 82| 72| 71| 66| 54| 76| 54| 30| 45
6 | 79| 71| 70| 47| 34| o|123[112|126] 91| 84| 76| 80| 61| 96| 67| 52| 39
7 136106 | 91]143|123[123| 0| 32| 21| 55| 65| 54| 186|176 | 187 | 78| 110 | 85
8 [109] 79| 65[122 (106|112 | 32| O 51| 27| 38| 36|164 [ 160|162 | 54| 87| 76
9 [150[120|105[ 152130126 | 21| 51| 0| 72| 80| 65| 195|183 |198| 90 | 122 | 87
10| 8| 52| 38| 96| 82| 91| 55| 27| 72| o] 11| 201|137 |134[195| 28| 61| 60
11| 71| 41| 27| 85| 72| 84| 65| 38| 80| 11| 0| 201|126 124|123 | 18| 50| 55
12 | 8| 55| 40| 89| 71| 76| 54| 36| 65| 21| 21| 0132 125[133| 25| 57| 41
13 | 65| 88100 43| 66| 80| 186|164 | 195|137 [126 [132| 0| 28| 27[110| 76| 111
14 | 76| 92|100| 40| 54| 61|176 | 160|183 134|124 [125| 28| 0| 54| 106 75| 96
15 | 54| 83| 97| 51| 76| 96|187 [ 162|198 [ 195|123 [133| 27| 54| 0109 76 | 120
16 | 60| 30| 16| 68| 54| 67| 78| 54| 90| 28| 18| 25|110[ 106|109 | O 34| 43
17 | 33| 20| 25| 35| 30| 52|110| 87 |122| 61| 50| 57| 76| 75| 76| 34| O 51
18 | 85| 64| 54| 70| 45| 39| 85| 76| 87| 60| 55| 41|111| 96[120| 43| 51| ©
BukoHas | [loH3esnb C. C. 57
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3 MaTpuIll BiICTaHEH BUILIUBAE, 110 00’ ekTH 1, 2 1 3 HalO1IbII OJM3BKI
P1;2,3=22T1a 11 iTtomy 00’ eaHyemo iX B ojuH Kiactep (tadu. 4.3 — 1adm 4.9).
Tabmuns 4.3 — Marpuns Biactaneit beperiBebkoro kiacrepy (kimactep 1), kM

[po3p00JIeHO aBTOPOM |

Nem/m | [1,2,3] | 4 5 6 7 8 9 10 |11 |12 |13 |14 |15 |16 |17 |18
[1,2,3] 0| 40| 54| 79136 109|150 | 82| 71| 8| 65| 76| 54| 60| 33| 85

40 0| 25| 471|143 122|152 | 96| 85| 89| 43| 40| 51| 68| 35| 70
5 54| 25 0| 34123106 |130| 82| 72| 71| 66| 54| 76| 54| 30| 45
6 79| 47| 34 01123 112|126 | 91| 84| 76| 80| 61| 96| 67| 52| 39
7 136 | 143 | 123 | 123 0 32| 21| 55| 65| 54|186 176|187 | 78 |110| 85
8 109 | 122 | 106 | 112 | 32 0| 51| 27| 38| 36|164|160|162 | 54| 87| 76
9 150 | 152 | 130 | 126 | 21| 51 0| 72| 80| 65|195|183|198 | 90| 122 | 87
10 82| 96| 82| 91| 55| 27| 72 O| 11| 21|137|134|195| 28| 61| 60
11 71| 8| 72| 84| 65| 38| 80| 11 0| 21126124123 | 18| 50| 55
12 85| 89| 71| 76| 54| 36| 65| 21| 21 01132 125|133 | 25| 57| 41
13 65| 43| 66| 80 | 186 | 164 | 195 | 137 | 126 | 132 0| 28| 27110 | 76| 111
14 76| 40| 54| 61 |176|160 | 183 | 134 | 124 | 125 | 28 0| 54106 75| 96
15 54| 51| 76| 96187 | 162 | 198 | 195|123 | 133 | 27| 54 0109 | 76120
16 60| 68| 54| 67| 78| 54| 90| 28| 18| 25| 110|106 | 109 0| 34| 43
17 33| 35| 30| 52110 | 87122 61| 50| 57| 76| 75| 76| 34 0| 51
18 85| 70| 45| 39| 8| 76| 87| 60| 55| 41111 | 96 |120| 43| 51 0

[TpencraBumo rpadiuno beperisewkuii kinacrep (puc. 4.2):

—

Pucynox 4.2 — beperiBcbkuii kjactep [po3po0iIeHO aBTOPOM|
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Tabmums 4.4 — Martpuns BijctaHein MykadiBChKOro KjacTepy (kKiactep 2), KM

[po3p00JIeHO aBTOPOM |

Nem/m | [1,23] | [456] | 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18
[1,2,3] 0 40 136 {109 {150 | 82 | 71 | 85 | 65 | 76 | 54 | 60 | 33 | 85
[4,5,6] 40 0 143 {122 | 152 | 96 | 85 | 89 | 43 | 40 | 51 | 68 | 35 | 70
7 136 143 0 | 32|21 |5 | 65| 54 |186|176|187 | 78 | 110 | 85
8 109 122 32 | 0 | 51 | 27 | 38 | 36 | 164 | 160 | 162 | 54 | 87 | 76
9 150 152 21 | 51 | O | 72 | 80 | 65 | 195|183 |198 | 90 | 122 | 87
10 82 96 55 | 27 | 72 | O | 11 | 21 | 137|134 |195| 28 | 61 | 60
11 71 85 65 | 38 | 80 | 11 | O | 21 | 126|124 |123 | 18 | 50 | 55
12 85 89 54 | 36 | 65 | 21 | 21 | O |[132 125|133 | 25 | 57 | 41
13 65 43 186 | 164 | 195 | 137 | 126 {132 | 0 | 28 | 27 | 110 | 76 | 111
14 76 40 176 | 160 | 183 | 134 | 124 {125 | 28 | O | 54 | 106 | 75 | 96
15 54 51 187 | 162 | 198 | 195 | 123 | 133 | 27 | 54 | 0 | 109 | 76 | 120
16 60 68 78 | 54 | 90 | 28 | 18 | 25 | 110 | 106 | 109 | O | 34 | 43
17 33 35 110 | 87 | 122 | 61 | 50 | 57 | 76 | 75 | 76 | 34 | 0 | 51
18 85 70 85 | 76 | 87 | 60 | 55 | 41 | 111 | 96 |120| 43 | 51 | O

[TpencraBumo rpadivno MykauiBcekuit kinactep (puc. 4.3):

X =
DVoOnlne

SPM.

Pucynok 4.3 — MykauiBCbKUI KJIacTep [pO3p00OJIEHO aBTOPOM |
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Tabmus 4.5 — Marpuns Biacrane PaxiBcekoro kmactepy (kimactep 3), KM

[po3p00JIeHO aBTOPOM |

Nerm | [1,23] | [456] | [789] | 10 [ 11 [ 12 [ 13 [ 14 | 15 [ 16 | 17 | 18
[1,2,3] 0 40 109 | 82 | 71 |85 [ 65 | 76 | 54 | 60 | 33 | 85
[4,5,6] 40 0 122 | 96 | 85 | 89 | 43 | 40 | 51 | 68 | 35 | 70
[789] | 109 122 0 27 | 38 | 36 | 164 | 160 | 162 | 54 | 87 | 76
10 82 96 27 0 | 11 | 21 | 137 [ 134 | 195 | 28 | 61 | 60
11 71 85 38 11 | 0 | 21 | 126 | 124 | 123 | 18 | 50 | 55
12 85 89 36 20 | 21 | 0 [ 132|125 [133| 25 | 57 | 41
13 65 43 164 | 137 [ 126 | 132 | 0 | 28 | 27 | 110 | 76 | 111
14 76 40 160 | 134 | 124 [ 125 | 28 | 0 | 54 | 106 | 75 | 96
15 54 51 162 | 195 [ 123 [ 133 | 27 | 54 | 0 [ 109 | 76 | 120
16 60 68 54 28 | 18 | 25 | 110 | 106 | 109 | 0 | 34 | 43
17 33 35 87 61 | 50 | 57 | 76 | 75 | 76 | 34 | 0 | 51
18 85 70 76 60 | 55 | 41 | 111 | 96 | 120 | 43 | 51 | ©

Pucynok 4.4 — PaxiBcbkuii kjtactep [po3po0JieHO aBTOPOM |

[TpencraBumo rpadiuno PaxiBebkuit kiactep (puc. 4.4):

Kapog | Cokvy
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Tabmus 4.6 — Marpuns Biactanedt TsuiBcbkoro kiacrepy (kimacrep 4), KM

[po3p00JIeHO aBTOPOM |

Ne /i [1,23] | [456] | [7.89] | [1041,12] [ 13 | 14 [ 15 [ 16 | 17 | 18
[1,2,3] 0 40 109 71 65 | 76 | 54 | 60 | 33 | 85
[4,5,6] 40 0 122 85 43 | 40 | 51 | 68 | 35 | 70
[7.8.9] 109 122 0 38 164 | 160 | 162 | 54 | 87 | 76
[10,11,12] 71 85 38 0 126 | 124 | 123 | 18 | 50 | 55
13 65 43 164 126 0 | 28 | 27 | 110 | 76 | 111
14 76 40 160 124 28 | 0 | 54 | 106 | 75 | 96
15 54 51 162 123 27 | 54 | 0 | 109 | 76 | 120
16 60 68 54 18 110 [ 106 | 109 | 0 | 34 | 43
17 33 35 87 50 76 | 75 | 76 | 34 | 0 | 51
18 85 70 76 55 111 | 96 | 120 | 43 |51 | ©

[MpencraBumo rpadivno TsadiBcbkwmii knactep (puc. 4.5):

- ﬁ:‘ y [enecns m Mt ANl

Pucynox 4.5 — TsuiBcbkuit Kj1actep [po3po0IeHO aBTOPOM |

BuKoHas [ToH3enb C. C.

61

[eneainua ) Xaninosa H. B. KPM 2 75 21 /73




Tabmuus 4.7 — Matpuils BicTaHeW YKropojcbkoro kiactepy (kimactep S), KM
[po3po06ieHO aBTOpPOM]

Newn | [123] | [456] | [7.8.9] | [10,11,12] | [13,14,15] | 16 17 18
[1,2,3] 0 40 109 71 65 60 33 85
[4,5,6] 40 0 122 85 43 68 35 70
[7,8.,9] 109 122 0 38 164 54 87 76
[10,11,12] | 71 85 38 0 126 18 50 55
[13,14,15] | 65 43 164 126 0 110 76 111
16 60 68 54 18 110 0 34 43

17 33 35 87 50 76 34 0 51

18 85 70 76 55 111 43 51 0

[TpencraBumo rpadivyHo YKropoachkkuit kimactep (puc. 4.6):

Pucynox 4.6 — YxKropoacekuii kjaactep [po3po0ieHO aBTOPOM |
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Tabmus 4.8 — Marpuus BifcTaHel XycTChKOTo kiactepy (kmactep 6), KM

[po3p00JIeHO aBTOPOM |

Ne i/ [1,2,3] [4,5,6] [7,8,9] [10,11,12] | [13,14,15] | [16,17,18]

[1,2,3] 0 40 109 71 65 33

[4,5,6] 40 0 122 85 43 35

[7,8,9] 109 122 0 38 164 87
[10,11,12] 71 85 38 0 126 50
[13,14,15] 65 43 164 126 0 76
[16,17,18] 33 35 87 50 76 0

[MpencraBumo rpadivno Xycrehkuit kinactep (puc. 4.7):
7]

Pucynox 4.7 — XycTchKkuii KJ1actep [po3po0ieHO aBTOPOM |
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B ta61n. 4.9 npencraBumo naHi, ki HEOOX1IHI HaM, JIJIs TTOITYKY €TaTOHHUX
TOYOK.

Tabmums 4.9 — Jlani 1u1st MONTYKY €TaIOHHUX TOYOK, KM [p03p00JIeHO aBTOPOM |

g;']nl 2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16 |17 |18
X 508095558095;825(2)0(1)3(1)22315355 318022
y 353030758030155 3015203590(1)165355075
[TopiBHIOEMO BiJICTaHB BiJl IEPIIOi TOUKH JI0 €TAJIOHHOT TOYKH.
d(1) = /(50 —80)% + (35 —30)2 = 30,4 km
[TopiBHIOEMO BIJICTaHb BIJl APYIroi TOYKH A0 €TaJOHHOI TOUKH.
d(2) = /(80 — 65)2 + (30 — 32,5)2 = 15,2 km
[TopiBHIOEMO BIJICTaHB BiJl TPETHOI TOUKH /10 €TATOHHOT TOUKH.
d(3) = /(95 —72,5)%2 + (30 — 31,25)2 = 22,5 km
OTxe, LeHTp nepioro beperiBcbkoro kiactepy — Apyra Touka — BuHorpamis.
[TopiBHIOEMO BIJCTaHb BiJl YETBEPTOI TOUKH J0 €TATOHHOI TOUKH.
d(4) = /(55 —80)% + (75 — 80)2 = 25,5 km
[TopiBHIOEMO BiJICTaHb BiJI IT’ATOI TOYKU /IO €TAJTOHHOI TOYKH.
d(5) = /(80 —67,5)2 + (80 — 77,5)2 = 12,7 km
[TopiBHIOEMO BiJICTaHb B1JI IIOCTOI TOYKH 10 €TaJIOHHOT TOUKH.
d(6) = \/(95 — 73,75)% + (100 — 78,75)? = 30 km
OTxe, 1eHTp Apyroro MykadiBChbKOTO Ki1acTepy — I’siTa Touka — CBaJisiBa.
[TopiBHIOEMO BiJICTaHb B1Jl CbOMOI TOYKHU JIO €TAJIOHHOI TOYKH.
d(7) = /(185 —155)2 + (15 —5)2 = 31,6 km
[TopiBHIOEMO BiJICTaHb BiJl BOCBMOI TOUKH /IO €TaJIOHHOT TOYKH.
d(8) = /(155 —170)%2 + (5 — 10)2 = 15,8 km
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[TopiBHIOEMO BiJICTaHb BiJ] JI€B ATOI TOYKH JI0 €TAJTOHHOI TOUKH.

d(9) = /(200 — 162,5)2 + (30 — 7,5)2 = 43,7 km

OTxe, eHTp TpeTboro PaxiBchbkoro kiacrepy — BochbMa Touka — Benukuiit bukis.

[TopiBHIOEMO BIZICTaHb BiJ AECSITOI TOUYKU JO €TATOHHOI TOUKH.

d(10) = /(130 — 120)2 + (15 — 20)? = 18,2 km

[TopiBHIOEMO BiJICTaHb BIJl OAMHAIISATOI TOYKH JO €TAJIOHHOI TOYKH.

d(11) = /(120 — 125)% + (20 — 17,5)2 = 5,6 km

[TopiBHIOEMO BIZICTaHb BiJ ABAHAALATO! TOYKHU J0 €TATIOHHOI TOYKH.

d(12) = /(135 —122,5)%2 + (35 — 18,75)2 = 20,5 km

OT)KG, LHCHTP YCTBCPTOI'O Ta91BCHKOTO KJIAaCTCPY — OAMHAALATA TOUYKA — BYIHTI/IHO.

[TopiBHIOEMO BiJICTaHb BiJl TPUHAALSTOI TOUKH 10 €TAJIOHHOT TOYKH.

d(13) = /(15 —35)% + (90 — 110)2 = 28,3 km

[TopiBHIOEMO BIJCTaHb BiJl YOTUPHAALATOI TOYKU JO €TAJOHHOI TOUKH.

d(14) = \/(35 —25)2+ (110 —-100)2 = 14,1 xm
[TopiBHIOEMO BiJICTaHb BIJ I’ ITHAIISTOI TOYKH JI0 €TAJIOHHOT TOYKH.

d(15) = /(5 —30)% + (65 — 105)2 = 47,1 km

OTxe, LEeHTp II'ATOro Y KropoACBKOTO KIAcTepy — YOTHPHAALSATA TOYKA —

IlepeuuH.

[TopiBHIOEMO BICTaHb BiJ IIICTHAALSATOI TOUKU A0 €TaJIOHHOI TOYKH.

d(16) = /(110 — 80)2 + (35 — 50)2 = 33,5 km

[TopiBHIOEMO BiJICTaHb B1Jl CIMHAALSATOT TOUKHU O €TAJIOHHOT TOUKH.

d(17) = /(80 —95)% + (50 — 42,5)2 = 16,8 km

[TopiBHIOEMO BiJICTaHb BiJl BICIMHAIIISITOI TOYKH JI0 €TaJIOHHOT TOYKH.

d(18) = /(125 —87,5)% + (75 — 46,25)2 = 47,3 km

OTxe, HEHTp MOCTOro XyCTChKOTO KJacTepy — CIMHaAIITAa TouKa — [pIaBa.

B ta6:7. 4.10, HaBeneHo moTpedy Mara3uHiB y TOBapi.
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Ta6nuis 4.10 — Tlorpeba mara3uHiB y ToBapi [po3po0JIeHO aBTOPOM |

Hasa myHkTy nocraBku [ToTpeba BaHTaXy, KT
Cknan ueHTpanbHUR -
beperiBcekuii paiioH:

1. beperoro (M1) 1143

2. Bunorpaais (M2) 1085

3. Koponeso (M3) 1210

MykadiBChbKUH paiioH:

4. MyxkaueBo (M4) 985

5. CpamsaBa (M5) 1055

6. Bosiosers (M6) 1107
PaxiBchbkuii paitoH:

7. PaxiB (M7) 1209

8. Benmukwmii buukis (M8) 1385

9. Scing (M9) 1148
Ts4yiBCbKUH palioOH:

10. Tsrai (M10) 1189

11. bymrtuno (M11) 1232

12. JIy6ose (M12) 1392

VY3KropoAChbKUN PanioH :

13. Vkropox (M13) 1089

14. Ilepeunn (M14) 1282

15. Yo (M15) 858
XyCTChKU PanioH:

16. Xyct (M16) 1169

17. IpmaBa (M17) 1099

18. Mixrip’st (M18) 995

Ha puc. 4.9 ta puc. 4.10 rpadiyHo HaBeaeHo moTpeOy Mara3uHiB Ta

KJIacTepiB y TOBapi.
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Pucynox 4.9 — I[lotpeba mara3zuHiB y ToBapi [po3po0JeHO aBTOPOM |
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4500 ‘ ‘
4000 | |
3500 mE . e | |
| B | g 1 | A L L e { | ||
2400 3147 B B 3263
2500 — A — - A - L - |
1500 — S - L S —]— —]— |
1000 | —] —— — - e -
500 — DR — LS SRR — _|_ _|_ |
B | |
beperiacbknit  MyKa4iBcbKuUiA PaxiBchKuid TAYiBCHKMN YHIOpoaChKMiA XyCTChKMiA

Pucynox 4.10 — Ilotpeba kiacTepiB y ToBapi [po3po0aeHO aBTOPOM |

4.2 AmHaji3 mnepeBe3eHHsl 3 Miclsl MEPEBAHTAKEHHSI [0 KOXKHOIO

KJIACTEPY 32 KPUTEPIEM Yacy Ta BiACTaHi

[TpoBeaemo po3paxyHKH MPsSMOI JOCTaBKU BaHTaxy (Tadus. 4.11) 31 cknany,

B M. MyKadeBo, /10 IEHTPIB KOXKHOTO 3 KJIaCTepPiB, Ta 3BOPOTHHOI IOPOTH.

[ToTiM IpoBeIeMO PO3PaXyHKH, TIO PO3BE3CHHIO BAHTAXKY 3 IIEHTPAIBHOTO
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KJIacTepy, A0 PEIITH Mara3uHiB IIbOTO Kjactepy B Tad:d. 4.11.

Taomug 4.11

[po3po06ieHO aBTOpOM]

Po3paxyHkn mpssMOi JOCTaBKM Ta 3BOPOTHBOIL

JIOPOTH

Haszga paiiony 006’em Yac [Ipotsokuicts | Bapricts, rpH
BaHTaXYy, JIOCTaBKU, | MapuIpyTy, KM
KT XB
1. beperiBcbkuii 3438 2.4 180,0 2880,00
pation (Bunorpanin) 2 ron 24 xB
2. MykadiBChKHIA 3147 1,9 140,0 2240,10
pation (CBansiBa) 1 ron 54 xB
3. PaxiBchkuii paiion 3742 453 340,0 5439,00
(Benukuii buukip) 4 rox 30 xB
4. TsaiBChKUN paiioH 3813 3,47 260,0 4161,00
(bytTuHo) 3 rox 30 xB
5. YKTOpoachKuii 3229 0,59 440 705,00
paiion (Ilepeunn) 0 rox 36 xB
6. XycTChbKUM paiioH 3263 2,27 170,0 2721,00
(Ipmasa) 2ron 16 xB
Beworo 20632 15 rom 10 1134 18146,10
XB
Tabmuus 4.12 — Po3paxyHKH pO3BE3CHHS TOBapy IO MaraswHax [po3poO0jieHo
aBTOPOM |
O6’em Yac [IporsokuicTs | BapTicTs,
BaHTaXy, | IOCTaBKH, | MapIIpyTy, KM TpH
KT XB
beperiBcbkuil paiioH:
1. beperoso 1143 0,51 38 608
0 rox 30 xB
2. Bunorpanis 1085 [lenTp nepuioro Kiacrepy
3. Koponeso 1210 0,15 11 176
Orox 9 xB
MykauiBCbKUI pailoH:
4. MykaueBo 985 0,4 30 480
0 rox 24 xB
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[Iponorxenus 1adm. 4.12

5. CamsiBa 1055 IlenTp npyroro Kiacrepy
6. Bonoserp 1107 0,59 44 704
0 rox 36 xB
PaxiBchkuii paitoH:
7. PaxiB 1209 0,49 37 592
0 rox 30 xB
8. Benmukwuii buukis 1385 [leHTp TpeThOro KIacTepy
9. dcius 1148 0,89 67 1072
0 rox 54 xB
TsuiBChKMI paiioH:
10. TsiuiB 1189 0,12 9 144
Oron 7 xB
11. Bymrruao 1232 [leHTp yeTBEPTOrO KIaCTEPy
12. Jly6ose 1392 0,65 49 784
O rox 39 xB
YKropoAChbKUN PalioH :
13. Vxropon 1089 0,32 24 384
0 rox 20 xB
14. [lepeuun 1282 [lentp m’gToro Kiacrepy
15. Yon 858 0,64 48 768
O rox 39 xB
XyCTCbKUU PalioH:
16. Xycr 1169 0,48 36 576
0 rox 29 xB
17. IpmaBa 1099 LleHTp mIOCTOTO KIACTEPY
18. Mixrip’s 995 1,2 90 1440
1 rog 12 xB
Bcworo: 20632 6 ron 27 XB 483 7728

[Ticns mpoBeneHUX PO3paxyHKIB, MOKEMO 3pOOMTH BUCHOBKH, MPO TE, IO

3arajibHa MNPOTSHKHICTH MPSMOr0 METOAY JOCTaBKH, ckiane 1617 kijgomeTpis,

3arajgpHl BUTpatd — 25874 rpuBHi. Jlami mpoBeneMo po3paxyHKH METOAaMHu
KJIacTepH3allii, Ta MOPIBHSAEMO pe3yJbTaTH.
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4.3 Po3paxyHoK Miclsi po3TalllyBaHHSA IBOX PO3NMOAiIbYMX HEHTPIB 3a

AOMOMOI 00 METO1a LIEHTPY THAXKIHHA BAHTAKONOTOKIB

st Toro mo6 3HAWTH Miclie pO3TallyBaHHS PO3MOJLILYOTO IEHTPY Tpeda

posnoainuTH Haii 18 Touok y 1Ba kinacrepu (puc. 4.11).

Pucynoxk 4.11 — Touku 10CTaBKH B CHCTEM1 KOOPAUHAT [p0O3p00JIEHO aBTOPOM |

AHani3yrouu Micls PO3TallyBaHHS IMyHKTIB JOCTaBKM BAaHTaXiB BUAHO, IO

JUTs X 00CTyroByBaHHS MOTPIOHO JBa pO3MOALILYI ieHTpH [27].

[Tepmmii obcmyroByBatume PaxiBchbkuii Ta TsA4iBChKHMIA pailoH, APYTUd —

MyxkauiBchkuit, beperiBebkuii, Y xropoacbkuit, XyCTChKUM.

1) Meton meHTpY TSKIHHS BaHTAKOTOTOKIB PO3PAXOBYETHCS 32 TAKHUMH

dbopmynamu:

BukoHas

lloH3enb C. C.

[Meneainua

Xaninosa H. B.

KPM 275 21 [I3

70




Xcka =

Yckn =

Y1 Yi*Qi
Z?:l Qi

Jie Xi Ta Yi — BIJITIOB1JIHI KOOPJIMHATH Mara3uHis,

Qi — BaHTa)x000Ir Mara3uHiB.

[IpoBenemMo po3paxyHKH TEPIIOTO PO3MOALILYOrO IeHTpY. Buximni mani

npeacTaBuMo y tad. 4.13.

Tabmuus 4.13 —

Buxigai  maxi

UISL  PO3PaxyHKy

PO3MOIILYOTO HEHTPY [pO3pOOIEHO aBTOPOM|

(4.2)

(4.3)

KOOpAWHAT IICpHIOro

Ne TOUKH HOCTABKH Koopaunata X, Koopaunara V, BanTaxxo000ir,
KM KM KI/JI€Hb

7.PaxiB 185 15 08
8.Benukuii buukis 155 5 .
9.cins 200 30 145
10. TsuiB 130 15 185
11. Bymrtuno 120 20 .
12. Jlybose 135 35 1300

Bci po3paxyHku OymyTh MIPOBOIUTHCS 3a gornomororo Excel.

OTxe, 3a MEPIIUM METOI0M KOOPJIMHATAMU TIEPIIOT0 PO3MOAUILYOTO IIEHTPY

e: X=153, ¥V =20.

[IpoBenemMo pPO3paxyHKH APYroro po3MOAUTILYOrO IEHTpy. BuxigHi naHi

npenctaBumMo y Tadai. 4.16.
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Tabmuss 4.16 — Buxigni jgaHi i po3paxyHKy KOOpAMHAT JPYroro

PO3MOALIBYOTO LHEHTPY [PO3pOOIEHO aBTOPOM |

Ne Toukn Koopnunara X, Koopnunara VY, BanTtao00ir,
JOCTaBKH KM KM KI/ICHB
1. beperoge 50 35 1143
2. Bunorpanis 80 30 1085
3.KoponeBo 95 30 1210
4. MykaueBo 55 70 985
5.CansiBa 80 80 1055
6.Bomnoserp 95 100 1107
13. Yxropon 15 90 1089
14. Ilepeunn 35 110 1982
15. Yo 5 65 858
16. Xycr 110 35 1099
17.IpmaBa 80 50 1169
18.Mixrip’s 125 75 995

OTxe, 3a TIEPIIUM METOJIOM KOOpJWHATAMHU JIPYTOro PO3MOIALILYOr0 HEHTPY

e: X =288, Y =28&3.

4.4 Po3paxyHO Micusi pO3TallyBaHHfl JABOX PO3NOALILYMX LEHTPIB 3a

JAOIOMOI 00 METOAA NPOOHOI TOYKH

[IpoOHOIO TOUKOIO BiApi3Ka HA3WBAETHCS Oy/Ab-sKa TOYKA, 110 NepeOyBae B
IIbOMY BIJIPi3Ky 1 HE HAJICKUTh HOTO KpaiiHiM Toukam [28].

JliBuif BaHTaX000Ir TPOOHOI TOYKM — BAHTAXKOOOIT CIOKUBAHHSA,
po3TanioBaHuil Ha BCiM AUISIHII OOCIYTrOBYBaHHS J1BOPYY BiJ MPOOHOI TOUKH.

[IpaBuii BaHTak000Ir TPOOHOI TOYKHM — BAHTAKOOOIT CIIOKUBAHHS,

po3TanioBaHuil Ha BC1i AUISIHII OOCIYTrOBYBaHHS IPaBOpPYyY BiJ MPOOHOI TOUKH.
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[lepeBipka MpOOHUX TOYOK TPHUBAE JIOTHU, TOKU HE 3 SIBUTHCS TOYKA, JIJIS AKOI
CyMa BaHTaX0OOITiB CHOXKMBaHHS 3 JIIBOI CTOPOHM HE IEPEBUIIUTH CyMy
BaHTa)X0OOIrB CHOKMBaHHA 3 TpaBoi ctoponu. Ha puc 4.12 — 4.13, HaBeneHo

3HAXOJ[KEHHS MPOOHUX TOUYOK, JIJIS1 PO3IMOALTBYHMX LIEHTPIB.

| |

4
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[}] 120 130 135 155 185 200 x.EM
1 10 12 8 7 0
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Pucynok 4.12 — 3Haxo/keHHS MPOOHOI TOYKH JJIsl MEPUIOTO PO3MOAUIEYOTO

LHEHTPY [pO3p00JIEHO aBTOPOM |

OTxe, MOXHa 3poOUTHM BHCHOBOK, 10 KOOpAMHATAMU MEPIIOro

PO3MOIIILYOTO HEHTPY 32 METOJ0M ITPOOHOI TOUKH €: X=145, ¥ = 18.
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Xexm= || | | | | | [ .

| [ [ | [ [ | [ |
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A [ [ | [ [ | | [ |

0 30 35 50 65 70 75 80 90 110
Pucynok 4.13 — 3HaxomkeHHs MPOOHOT TOYKW IJis JIPYTrOro po3MoJALTBUYOTO

HEHTPY [po3p06IieHO aBTOPOM |
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OTxe, MOXHa 3pOOMTH BUCHOBOK, IO KOOpJAMHATAMHU JAPYTOro

PO3MOALIBYOTO LIEHTPY 32 METOAOM MPOOHOIT TOUKH €: X=84, ¥ = 68.

4.5 IlopiBHSLILHUI aHAJII3 BAPTOCTi 10CTABKH, 32 IONIOMOTI0I0 KpUTepist

TPAHCIIOPTHOI Po0OTH

OcraTouHe yXBaJICHHsI PIIICHHS MPO MICLE PO3TallyBaHHS PO3MOIIIBLYOrO
HEHTPY TMpHU HAsBHOCTI JBOX aJbTEPHATHB MOXKHA MPHUUMATH 13 PO3PaxyHKIB
BUOOpY BapiaHTy, NP IKOMY TPaHCIIOPTHA poO0Ta Oy/ie MIHIMAILHOIO.

TpancnoptHa poboTa — 1€ TPOOIT TPAaHCIIOPTY, MPUBEACHUMN 3a KIJTBKICTIO
MEPEBE3CHOI0 BAHTAXY, BU3HAYAETHCA SIK JOOYTOK MPOOITY TPaHCHOPTY HA Macy
BaHTaxXy, KU OyB mepeBe3eHuil. Po3paxyHok HaBejaeHuit B Tabin. 4.17 Ta Taldn.
4.18.

Tabmuug 4.17 — Po3paxyHOK TpaHCHOPTHOI POOOTH AJI MEPIIOTO PO3MOALIBYOTO

IIEHTPY [p0o3p0bIIeHO aBTOPOM |

Ne Banta | Biacrans | TpancnoptHa | Binctans | TpancnoprtHa
MarasuHy | »000ir no PII1, poboTa, TKM no PI12, pobora, TKM
KM KM
7.PaxiB 1209 32,07 38775,07 40,11 48495,82
8.Benmukuit 1385 15,04 20832,40 16,40 22715,69
buukis
9 Scins 1148 47,76 54826,72 56,29 64625,36
10. TsauiB 1189 23,83 28334,72 15,30 18188,20
11. 1232 33,31 41040,08 25,08 30898,40
byumrruno
12. Jly6oBe 1392 23,71 32997,45 19,72 27454,53
Bceworo 7555 175,72 216806,43 172,91 212378,01

[IpeacraBuMo rpadiyHO MOXIIMBI MICIS PO3TAIIyBaHHSA PO3MOJALIEYOTO

neHrpy (puc. 4.14).
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Pucynok 4.14 — Po3ramyBaHHS Mara3uHiB Ta pPO3MOAUIBYMX LEHTPIB MEPIIOTO

KJ1acTepy [po3po0JeHO aBTOPOM |

OTxe, 3aBASKH pO3paxyHKaM TPAHCIOPTHOI POOOTH BHUAHO, IO MOTPIOHO

PO3MICTUTH PO3NOAUTFYUH IIEHTP 3a KoopauHaTamu : X = 153, V = 20.

Tabmums 4.18 — Po3paxyHOK TpaHCTOPTHOI poOOTH IJIs APYTOro PO3MOAUTEYOTO

IEHTPY [p0o3p00IeHO aBTOPOM |

No Banrta Biacrans | TpancnoptHa | Bincrans | Tpancmoptha
Marasuny | xoo0ir | go PII1, poboTa, TKM 1o PII2, pobota, TKkM
KM KM
1.beperose 1143 34,67 40005 50 57150
2.Buno 1085 35,74 39060 39 42315
rpajiiB
3.Koponeso 1210 42,80 52030 39 47190
4. Myka4eBo 985 15,23 14775 33 32505
5.CBansiBa 1055 19,42 21100 14 14770
6.Bomogerp 1107 44 41 48708 33 36531
13.Vxropon 1089 59,93 65340 76 82764
14.ITepeunn 1282 57,20 73074 68 87176
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[Tponorxenus tad. 4.18

Ne Banta Bincrans | Tpancnoptha | Biacrans | Tpancmoptha
MarasuHy | koo0ir | mgo PIII, pobora, TKM no P12, pobota, TKM
KM KM

15.Yon 858 64,01 54912 83 71214
16.Xycr 1099 46,23 54950 40 43960
17.IpmaBa 1169 17,80 21042 20 23380
18.Mixrip’s 995 57,07 56715 38 37810
Bceboro 13077 494,51 541711 533 576765

[IpeacraBumo rpadiyHO MOXIIHMBI MICIHS PO3TANIyBaHHS PO3MOIIHYOTO

neHtpy (puc. 4.15).

Pucynok 4.15 — Po3sramryBaHHs MarasuHiB Ta pO3NOAUIBYUX LEHTPIB JIPYroro

KJ1acTepy [po3po0JeHO aBTOPOM |

OTxe, 3aBISKH pO3paxyHKaM TPAHCIIOPTHOI pOOOTH BUAHO, IO MTOTPIOHO

PO3MICTUTH PO3MOIIBYHH IIEHTP 32 KoopauHatamu : X =69, YV = 64.

300pazumMo rpadiuHO pO3TAIlyBaHHS pPO3MOAILYMX LIEHTPIB Ha KapTi

3akapnarcbkoi oosacTi (puc. 4.16).
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Pucynox 4.16 — Po3noauibui IeHTpU Ha KapTi 3akapnaTchbkoi 00JacTi

[p0o3p00JIEHO aBTOPOM |

4.6 Po3po0Kka TPAHCIOPTHO-JIOTICTUYHOI CXeMHU IOCTABKH BAHTAXKIB 10

CIIOKUBAYiB

CnoyaTky 3HaieMoO BIJACTaHI MIX PO3MOALIBYMMHU LIEHTPAMH Ta FOJIOBHUM

CKJIAJIOM y MICTI Y KTOpPOJI:

1) PLI1 = /(153 — 15)% + (20 — 90)2 = 155 km.

2) PLI2 = /(69 — 15)% + (64 — 90)2 = 60 kM.

MapuipyT JOCTaBKM € TaKUM: TOBAapH 31 CKJIAAy 0 PO3MOIIBYHMX IIEHTPIB
JOCTABJISIFOTHCS BIIACHUM aBTOTPAHCIIOPTOM, TIOTIM — TPAHCTIOPTOM PO3MOiIHYOTO
HEHTPY, SKUW TOBAaHTAXY€E MPOAYKIIIO 1 OOCIyroBye pi3HI Mara3uHu paioHy.
JlocTaBka BaHTa)xy 3I1MCHIOETHCS aBTOMOOUIEM BaHTaXomiAHOMHICTIO 22 T (10
PII 1 ta P112) 1 4.1 1 (3 PL] mo mara3uHiB).

Bapricte nmoctaBkm craHoButh B ToguHy —— 300 tpH +12 TpH/KM.

3aBaHTakeHHs1/po3BaHTaxeHHs 1 T = 10 xB.

ABTOMOO1ITb pyXa€eThCst 31 MIBHIKICTIO 75 KM/TOI.
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BapTicTh OCTaBKM TpaHCIOPTOM PO3MOIIIBUOTO IEHTPY KomTye 10
I'PH/KM, TOMY MU HE TJIATUMO 3apOOITHY IJIATy JJISI BOJIS.
Pospaxyemo wmapmpyt, BapTICTh Ta dYac JOCTaBKH JUIsl  TIEPIIOTO

posnoaeyuoro 1neHTpy (PaxiBebkuii Ta TsuiBChbKuil paitoHmn)i

JoctaBka g0 PII1:

3aB. 7555 kxr Po3B. 7555 kr
75 XB 124 xB 75 XB 124 xB
Kinomerpax: 310 km.
Bapricte: 155 km*2*12+ (300%6,5) = 5670 rpH.
Yac: 398 xB =6 o1 38 xB.

JHocraska Bix P11 no PaxiBcekoro paiiony:
PIII ---15xm---M8---32xm---M7---21kM---M9---48 kM - - -
PII1
3aB. 3742 xr  Po3. 1385kr Po3. 1209 kr Po3. 1148 kr
37 xB 12 xB 14xB 25,6 xB 12 xB 16,8 xB 12 xB 38 xB
Kinomerpax: 116 km.
Bapricte: 10*¥116 = 1160 rpH.
Yac: 168 xB =2 rox 38 xB.

HoctaBka Big P11 mo Tsa4iBChbKOro paifoHy:
PII1 ---23kM---MI2---21kM---MIl---11kmM---MIO---24km- - -
PIT1
3aB. 3813 kxr  Po3. 1392 kr Po3. 1232 kr Po3. 1189 kr
38xB 18 xB 14xe 17xB 12xB 9 xB 12 xB 19 xB
Kinomerpax: 79 km.
Bapricte: 10*79= 790 rpH.
Yac: 139 xB =2 rox 19 xB.
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Po3paxyemo wmapuipyt, BapTICTh Ta 4Yac JIOCTaBKM JUIsl TEpUIOro
posnoauibuoro  ueHtpy  (beperiBchkuii, MykadiBChkUil,  Y>KTOPOJCHKHIA,
XyCTCBKHI paliOHM)

JocraBka no PII2:

3aB. 13077 xr Po3s. 13077 xr
140 xB 48 xB 140 xB 48 xB
Kimomerpax: 120 kM.
Bapricts 60*2*12+(300*6)= 3240 rpH.
Yac: 376 xB =6 T01 16 XB.

HoctaBka Bix P12 no beperiBcekoro paiiony:

PII2 ---36 kM---M2---15km---M3---45km---MI]---35KM - - -
P12

3aB. 3438 xr  Po3. 1085 kr Po3. 1210 kr Po3. 1143 kr

35 xB 29 xB I1xs 12xB 12xB 36 xB 11 xB 28 xB
Kinomerpax: 131 km.

Bapricte: 10*131 = 1310 rpH.

Yac: 174 xB =2 rog 54 xB.

Hocraska Bin P2 1o MykauiBCbKOTO paiioHy:

PII2 ---15xkmM---M4---25kM---MS5---34km ---M6---44xMm - - -
PI12

3aB. 3147 xr Po3. 985 kr Po3. 1055 kr Po3. 1107 kr

32 xB 12 xB 10xs 20xB 11xB 27 xB 11 xB 35 xB
Kinomerpax: 118 km.

Bapricte: 10*118 = 1180 rpH.

Yac: 158 xB =2 roxg 38xB.
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HoctaBka Bia P12 1o Yxkropoacekoro paiioHy:

PII2 ---57xkm---MI4---28km---M13---27kmM---MI5---64km---
P12

3aB. 3229 xr  Po3. 1282 kr Po3. 1089 kr Po3. 858 xr

33 xB 46 xB 13xB 23 xB 11 xB 22 xB 9 xB 51 xB
Kimomerpax: 176 kM.

Bapricte: 10*176 = 1760 rpH.

Yac: 208 xB = 3 rox 28 xB.

HoctaBka Bijg P12 1o XycTchbkoro paitoHy:

PII2 ---18km---M17---34km---M16---43km---MI18---57km - - -
PII2

3aB. 3263 kr Po3. 1169 xr Po3. 1099 kr Po3. 995 kr

33 xB 15 xB 12 xB 27 xB 11 xB 35 xB 10 xB 46 xB
Kinomerpax: 152 kM.

Bapricte: 10*152 = 1520 rpH.

Yac: 189 xB =3 ron 9 xB.

[TpencraBumMo Hairi po3paxyHku y Tadbmuii 4.19 1 po3paxyemo cymapHi 3HaYSHHS.

Ta6muis 4.19 — Po3paxyHOK OKa3HUKIB JOCTaBKHU [PO3POOJICHO aBTOPOM |

Hasga mapuipyty Kinomerpax, km | Bapticts, rpp | Yac, xB

Bix Cxnagy mo PII1 310 5670 6 rox 38 xB

PII1 - PaxiBchkuii 116 1160 2 rox 38 XB

PII1 - TsruiBchKuid 79 790 2rox 19 xB

Bcroro 505 7620 11 roxg 35 xB
Bin Cxnany no P12 120 3240 6 ron 16 xB

PII2 — beperiBchkuit 131 1310 2 rox 54 xB

PII2 - MyxkauiBcbKuit 118 1180 2 rox 38XB
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[Tponorxenus tada. 4.19

Ha3Ba mapuipyty Kinmomerpax, km | Bapricts, rpH | Yac, xB

PI12 — YXropoJachbKuii 176 1760 3rox 28 xB
PLI2 - Xycrcbkuit 152 1520 3ron 9 xB
Bcroro 697 9010 18 rox 25 xB
Pa3om no o6om PI] 1202 16630 30 rox 00 xB

[Ticns mpoBeneHUX PO3paxyHKIB, MOKEMO 3pOOUTH BUCHOBKH, MPO TE, IO

micisl KiacTepu3alii MyHKTIB JOCTaBKH, 3arajibHa MPOTSKHICTH ckiane 1202

KUJIOMETPIB, 3arajibHi BUTpatTu — 16630 rpuBeHs.
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BUCHOBKHA

OcHOBHI MoJIOKEHHS KBaji(ikamiitHoi poOOTH MaricTpa MarOTh TEOPETUUHE
Ta MPAKTUYHE 3HAUEHHS JUIS MiJABUIIEHHS €()EeKTUBHOCTI B3a€EMOJIIl 3aJ1i3HUYHOTO
Ta aBTOMOOUIHPHOTO BHJIIB TpaHCHOPTy. IlpoBenmeHi MOCTIKEHHS TO3BOJIMIN
po3paxyBaTu e(heKTHUBHI TPAHCTIOPTHO-JIOTICTHYHI CXEMHU JOCTaBKH BAHTAXKIB.

MeTtoro Marictepchkoi poOOTH OyJ0 MHUTAaHHSA MiABUILEHHS €(PEKTUBHOCTI
TPAHCIOPTHO-JIOTICTUYHUX MPOLECIB JIOCTABKM 3E€PHOBUX BAHTAXIB 3MIIIAHUMU
BUJAMHU TpaHCHOPTY. BupimeHo 3amady kiactepusarlii Ijs JTOCTaBKU A0 PI3HUX
MyHKTIB.

B nmepmomy pozauri  Oyno  pO3IJSHYTO 3arajbHy XapaKTEpPUCTUKY
TENEPINIHFOTO CTaHy IEPeBE3€Hb. byNo pO3IISHYTO TMOPIBHSHHS IEPEBE3CHb
PI3HUMHU BUJAaMH CIIOJIyYE€HHS, a caMme: 3aJlI3HUYHUM, aBTOMOOLIbHUM, BOJHUM Ta
TpyOonpoBiiHUM. Y 2022 p. MIANPUEMCTBAMU TPAHCHOPTY YKpaiHU MEPEBE3EHO
676 muiH T BaHTaxiB, Mo Ha 88,8% Bix o0csariB 2021 p., 30kpemMa, 3a BUIAMH
TpaHCHOPTY y MJIH T: 3ami3Huunuit — 312,9 (51%), aBToMoOuUIbHUI — 244,2
(32%), Bomnuit — 6,1 (1%), TpybompoBimuuii — 112,7 (16%). Koxen Bun
TPAHCIIOPTY BHACJHIJIOK CBOiX TEXHIKO-TEXHOJIOTTYHHUX OpraHi3aliifHO-TIPaBOBUX
0COOJMBOCTEH TshKi€ OOCTYTOBYBATH BIJIMOBIAHI CEKTOPU €KOHOMIKH.

B napyromy poznini Oyio mOpoaHai30BaHO TPAHCIOPTHO-JIOTICTUYHUI
KOMIUTEKC 3aJIi3HUYHOI cTaHIii MykaueBo. MykadeBo — CTaHIlisl YKrOpOJChKOi
nupekuii JIpBiBCcbkOi 3ami3Huil Ha AutbHULI Ctpuii — barteBo. Po3ramoBana B
OJTHOMMEHHOMY MicTi 3akaprarcbkoi oOsacti. Bxiaroyae JTOKOMOTHBHE JIE€TIO,
CTaHIll KON Ta curHamizamii 1 3B's3Ky. llepeBe3eHHsI 3epHOBHUX 3A€OUIBIIOTO
3MIMCHIOETHCS HACUIIOM B CIELIaJIbHO OO0JaJHaHUX BaroHax. Takox OyJo
npencraBieHo aBToMooOue MA3-6501C9-8525-000, sikuii Oyae BUKOPUCTAHMIA
JUTSL TOCTaBKM BAHTAXYy BiJl MEPEBAHTAKYBAIBHOTO MyHKTY /A0 KiHIIEBHX ITyHKTIB
Ta Ha/IaHO XapaKTEPUCTUKY BaroHa-3epHoBo3a. Onrcano ¢izuyHy Ta MaTeMaTUYHY
MOJIENb.

B TpeTbomy po3auii Oys0 po3rJIIHYyTO CUCTEMY MacoBOTO OOCITyTOBYBAaHHSI.

Bupimeno 3amady iMITamifHOTO MOJICNIOBAHHS JUIsl BU3HAYECHHS JOIUIHHOCTI
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CTBOPEHHS Ha BaHTAKHOMY JBOPi CTaHIIi CUCTEMHU pEryJIIOBaHHs, 110 3a0e3mneuye
30ip 1 30epexeHHs 1H@opmallii TPO MICIIE3HAXOMKEHHSI aBTOMOOLTIB Ha
BaHTQXHUX (POHTAX, CTaHy BaHTAXHO-PO3BAHTAXKYBAJIBHUX MEXaHI3MIB 1
OPUNAHATTA pillleHb NP0 I1XHE BHUKOPHCTAaHHS Ta TNepeAadyy KOMaHI BOIISM
aBTOMOOLTIB 3 METOI0 MiABHUIIECHHS €()EeKTUBHOCTI B3a€MOJIii aBTOMOOIIHHOTO Ta
3aJ1I3HUYHOTO BUJIB TPAHCIOPTY IMiJ] Yac MEPEBE3CHHS TapHO-IITYYHUX BAHTAXKIB.
BigBaHTa)XeHHST BaHTaXiB 3JIMCHIOEThCS JIBOMA OpurajgaMu 3 JBOX CEKIIIH
aHrapHoOro CKiagay. ABTOMOOUIBHMI TpPAHCHOPT Mpalioe MpoTsiroM § roa. Y
OpoLeci CTaTUCTUYHOIO JOCHIKEHHS OyJ0 BCTAHOBJIEHO, IO MNPUOYTTS

aBTOMOOLIIB Ha BaHTAXXHUUW JBIP HOCHUTH BHUIIQJKOBHUI XapaKTep 1 OMUCYETHCS

3akoHOM IlyaccoHa 3 IHTEHCHUBHICTIO 4, =2,9 amro/ron.. KonuBanHs TpuBaniocTi
00CIIyroByBaHHSI aBTOMOOUISI B CEKIIIi CKJIaay OMUCYEThCS HOPMAJIbHUM 3aKOHOM
pO3MOALTYy 3 TMapaMeTpaMH: MaTEeMaTUYHE OYIKyBaHHS tp=26 XB., CEpEIHE
KBaJpaTUYHE BIIXUJICHHA Go= 4,5 XB.

B yerBepToMy po3al Oysio MPOBEAEHO PO3paxXyHKH Ta BUKOHAHHS 3a]adl 3
KJIacTepu3allii MyHKTIB JIOCTAaBKU JIBOMa METOJIaMH, a caMe:

— 32 METOJIOM IMPOOHOT TOYKH;

— 32 METOJOM LICHTPY TSKIHHSI BAHTaKOIMOTOKIB.
byno BupimeHo 3aBgaHHS MapHIpyTH3allii B MEpeXi Ha OCHOBI KpUTEpis
MIHIMAJIBHOI TPAHCTIOPTHOT pOOOTH.

Po6ora npoiinna anpobartriro B Mi>kHapoaHii HAyKOBO-TIPaKTUYHIN
koH(pepentii: «Hayka npo moctiHaycTpiagbHe CyCHiIbCTBO: MPOIECH TIIo0ai3artii

Ta TpaHcpopMari».
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CIIMCOK BUKOPUCTAHUX JIZKEPEJI

1. IarepHer pecypc Uz.gov.ua\cargo:
https://uz.gov.ua/cargo_transportation/general_information/
2. CYYACHUU CTAH TA ITEPCIIEKTUBU IIEPEBE3EHHS 3EPHA
PISBHUMU BUJIAMU TPAHCIIOPTY. Kum JI. M. kaHau1aT eKOHOMIYHUX HayK
3. 3EJIEHA KHUT' A «3AJII3BHNYHI BAHTAXHI IITEPEBE3EHH S1»

JlokymeHT miarotoBieHo ekcrepramu Odgicy epeKTUBHOTO PpEryJIOBaHHS.
ABTOPU: 30a Menbauk, Anapiii bykoBcbkuii, Mapia ['punumun, Bnaaucnas
[Tinuyk, ITaBnina SApemuyk

4. Bacunenko I. B. YnpaBniHHs e(pEeKTUBHICTIO JOCTaBKHU CHEL[laTbHUX
BaHTaXIB EKCIIEAUTOPOM B yMOBaxX pHU3HMKY. 30IpHUK HAyKOBHX Ipalb
Jlep>kaBHOTO ~ €KOHOMIKO-TEXHOJIOTTYHMIA  yHiBepcuTeT TpaHcnopty: Cepis
«Exonomika 1 ynpasninus». K.: IETYT, 2014. 155c.

5. Inrepuer pecypc dlf.ua/ua/zberigannya-ta-perevezennya-agroproduktsiyi:

https://dIf.ua/ua/zberigannya-ta-perevezennya-agroproduktsiyi-v-

ukrayini/#3

6. «Y IOCKOHAJIEHHS MIKHAPOIHUX IIEPEBE3EHb BaHTAXIB»;

KUIBCHKNUI MTOJITEXHIYHUN IHCTUTYT IMEHI ITOPSI CIKOPCHLKOT'O;

Xaxaneus B.B.

7. PUHOK ABTOMOBUIbHUX BAHTAXHUWX ITEPEBE3EHL KPATH
€C: IIOPIBHAJIbBHA MAKPOEKOHOMIYHA ONIHKA 1 KIJIKOYOBI
HAIIPAMU PO3BUTKY; Makenon B. B.; YIK 339.976

8. «IIporpama a1t MOIIYKY TPAHCIIOPTHUX 3aCO01B JIJIsl IEPEBE3CHHS
BanTaxisy; HAIJIOHAJIbHUN ABIALIIMHWUIM YHIBEPCUTET; Kopampuyk
1.O.
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9. «MAPKETHHI'OBE VIIPABJIIHHS JIOT'ICTUYHUM
[TIOTEHLIAJIOM IIIITPUEMCTB 3AJIIBHUYHOI'O TPAHCIIOPTY B
YMOBAX JIIFEPAJIIBAINI PUHKY»; HAIIIOHAJIBHUI VHIBEPCUTET
«JIBBIBCBKA ITOJIITEXHIKA»; Cracrok K.3.

10. «<BAHTAXHI ITEPEBE3EHHA HA 3AJIIBHUYHOMY
TPAHCIIOPTI»; Ilinpyunuk; O.B. JlaBpyxin, I'.C. baynina, O.M. KoctenHikos,
['.€. boromazoBa

11. «ITPABOBE PEI'YJIFOBAHHSA ITEPEBE3EHHA BAHTAXIB ¥V
[TPAMOMY SMIIITAHOMY CIIOJIYYEHHI»; JIOHELIbKUIA
HAILIIOHAJIbHUM YHIBEPCUTET IMEHI BACHJISI CTYCA; IaBmok C.M.

12. «PUHK1 BAHTAXHUX TA ITACAXKMPCHKUX ITEPEBE3EHG B
VYKPAIHI: ITPOBJIEMU TA TEHJEHIIII»; O. M. Cractok, JI. }O. Umupsosa, H.
O. @engit; YK: 658.5.009.12:338.436.

13. «YIIPABJIIHHA ITPOEKTAMU TPAHCITIOPTHOI'O
3ABE3INEYEHHA BAHTAXHUWUX IIEPEBE3EHb V MIKHAPOJHOMY
CIIOJIYYEHHI»; HAIIOHAJIbHMM TPAHCIIOPTHUI VHIBEPCUTET;
Jle6inp B.B.

14. Tarepuer pecypc wikidata.uk-ua.nina.az:

https://www.wikidata.uk-
ua.nina.az/%D0%9C%D1%83%D0%BA%D0%B0%D1%87%D0%B5%
D0%B2%D0%BE_(%D1%81%D1%82%D0%B0%D0%BD%D1%86%
D1%96%D1%8F).html

15. Iatepuet pecypc mukachevo.net/ua:

https://www.mukachevo.net/ua/news/view/5305654

16. TPA 3anizanunoi cranuii «MykaueBo»
17. JJOI'ICTUYHI KJIACTEPU SK IHCTPYMEHT PO3BUTKY
TPAHCITIOPTHO-JIOI'TICTUYHOI CUCTEMM. IMaprona A. I. acnipant xadenapu

TPaHCTIOPTHUX TeXHOJOT1H 1 jorictuku. YK 656.025

18.InTepuet pecypc dmz-karpaty.com:
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vagonobuduvannya/vagoni-khoperi/item/1948-vahon-khoper-dlia-
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https://ais.ua/maz-6501c9-8525.html
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22. ABTOMATU3ZALLA [TPOLECY IIEPECUITAHHSA 3EPHA HA
BA3I KOHTPOJIEPA SIEMENS LOGO. Cisepcrkuii H.C. k.T.H., A01I.
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23. OCHOBHI MOHATTSI TeOpii MacoBoro oocmyroByBanHs. CHCTEMHUI aHAai3
12.06.2014
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HABYAJILHU ITOCIBHUK. A. JI. JluteuroB. Xapkis XHYMT im. O. M.
bekeroa 2018

25. BenpmoxkuH, A.B. Teopist TpaHcmopTHUX TpoiieciBB u cuctem| Tekcr]:
HaBy. nociOHuK A1 By3iB/A.B. Benbmoxun, B.A. I'yakos, JI.Lb. Mupotun. — M.
Tpancnopt, 1998.- 167c.

26. I'amabypnaa, B.I'.Equnas tpancnoptHas cucteMa| TekcT]: HaBY. MOCIOHUK
st By3is/B.I.  Tamabypma,B.A  IlepcuanoB, @ A.A  TumommH. -
M.:Tpaucnopt,2001.-303c.

27. MeToJ IeHTpy TSKIHHSI BaHTaKOIMOTOKIB. [HTepHET pecypc:

https://stud.com.ua/1756/logistika/viznachennya mistsya roztashuvanny

a skladu teritoriyi obslugovuyetsya
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30. JIykunckuii B.C. Jloructuka B npumepax u 3agadax / B.C. JIykunckuii,
B.1. bepexnoii, E.B. bepexnas u ap. // yudeb6. mocobme — M.DuHaHCH U
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31. IIpaBnun H.B. B3aunmozeiicTBre pa3anvHbIX BUOB TPAHCIOPTA:
[Tekcr]: HaBu.mocioruk /H.B.IIpapnun. — M.:Tpaucmopt,1989.-208 c.

32. MeTonn4Hi BKa31BKH JI0 BUKOHAHHS KypcoBoi poboTr OnTuMizaltis
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aBTOMOOLILHOTO TPAHCTIOPTY” 3 JIUCHUILTIHK “OCHOBU Teopii TPaHCHOPTHUX
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