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AHOTAINIA

Jlana kBami¢ikariiina poOota BKIrodae B cede 15 craiiiB mpeseHTarii, 59 apkyImiB
MOSCHIOBAJIFHOI 3amucKi  ¢opMary A4, mo BKIOYae 7 PpHCYHKIB, S5 TaOmms, 29
JITEPaTypHHX JIKEpen.

Kawouosi cmoa: BAHTAXHI ITEPEBE3EHHA, JIOTICTUYHI ITPOITECH,
3AJIIBHNYHA [HOPACTPYKTVYPA, EKOHOMIYHA E®EKTUBHICTS,
CTAHITIITHA JIISUIBHICTD.

O0'eKTOM JOCIIJPKEHHS BUCTYTA€E NPOIIEC YIOCKOHAIEHHS TEXHOJIOTIYHHX OTepariit
KOMEpPIIHHOI JUUIPHOCTI MPH  3[IICHEHHI BaHTAXHUX IIEPEBE3€Hb  3alII3HAYHUM
TPaHCIIOPTOM, 30KpeMa IIij] Jac 1Mo 1adi Ta 3a0HpaHHs BaroHIB.

MeTtoro po0OoTH € MABHINCHHS €(EeKTHBHOCTI KOMEpPIHHOI JIIIBHOCTI Yy cdepi
BAHTXKHUX 3aJ3HHYHHUX IE€peBe3eHb NUIIXOM aHaIi3y Ta BJIOCKOHAJIEHHS TEXHOIOTIl
MaHEBPOBHX OIIepariiii Ha CTaHIILAX.

Y Mexax KBami(iKamiifHOTO JOCIUDKEHHSI CcpOopMyIbOBaHO KpPUTEpii ONMTHMI3AIlii
MmapaMeTpiB poOOTH CTPYKTYpPHHX IAPO3JIUTIEB 3alI3HHYHOI Tamy3l. 3alpolOHOBaHMIT
MIX1T TPYHTYEThCA HA MOJICIIOBaHHI BHPOOHHYHX CHTyamiil 1 J03BOJIsSIE €EeKTHBHO
BHPIIINTH TPHKIAJHE 3aBJaHHA — [JIBHIIEHHA MPOJAYKTHBHOCTI IIIPHEMCTB
MIPOMHUCIOBOTO CEKTOPY.

Po3pobrieHo y1ockoHANIEHY TEXHOJIOTIIO OpTaHi3amii poOOTH 3ali3HHYHUX CTaHITIi,
SIKa CIIPHUSIE CKOPOUEHHIO Yacy MPOCTOIB BaHTAXKIB.

CdopMoBaHa MeTOAMKAa IIONMIYKY Ta YCyHEHHS "BY3BKHX MICIB" Yy mporecax
BAHTAXKOTIEPEBE3e€Hb Ha KIIFOYOBHUX JIOTICTHYHHX HAMPSIMKAX.

OmiHeHO e(EeKTHBHICTH 3aMpPONOHOBAHUX MIAXOIIB J0 ONTHMI3aIil poOOTH CTaHIIII
Ta MIATBEP/PKEHO EKOHOMIYHY OOIPYHTOBAHICTh BIIPOBA/DKCHHS MOJIEPHI30BAaHOI
TEXHOJIOTII.

ABSTRACT

This qualification work includes 15 presentation slides, 59 sheets of explanatory notes
in A4 format, including 7 figures, 5 tables, 29 literary sources.

Keywords: FREIGHT TRANSPORTATION, LOGISTICS PROCESSES, RAILWAY
INFRASTRUCTURE, ECONOMIC EFFICIENCY, STATION ACTIVITIES.

The object of the study 1s the process of improving the technological operations of
commercial activities in the implementation of freight transportation by rail, in particular
during the delivery and collection of wagons.

The purpose of the work is to increase the efficiency of commercial activities in the field
of freight rail transportation by analyzing and improving the technology of shunting
operations at stations.

Within the framework of the qualification study, criteria for optimizing the parameters
of the work of structural units of the railway industry were formulated. The proposed
approach is based on the modeling of production situations and allows effectively solving
the applied problem of increasing the productivity of enterprises in the industrial sector.



An improved technology for organizing the work of railway stations was developed,
which helps reduce the downtime of cargo.

A methodology for finding and eliminating "bottlenecks" in freight transportation
processes on key logistics routes has been developed.

The effectiveness of the proposed approaches to optimizing the station's operation has
been assessed and the economic feasibility of implementing the modernized technology has
been confirmed.
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Beryn

AKTyaJibHICTh TeMH. TpaHCHOpPTHa Taly3b € BAXIHBOIO CKIAJOBOIO
MaTeplalbHOTO BHPOOHHIITBA, a/[’Ke€ BHKOHYE KIIFOYOBY POJIb Y 3a0e31edeHHl moTped
€KOHOMIKH KpaiHH B mepeBe3eHHI BaHTaxiB. CaMe 3aBASKH TPaHCHOPTY
(GhopMy€eTBCA JOTICTHYHHMIT 3B 430K MDK BHPOOHHKOM 1 KIHIIEBHM CIOXKHBadeM,
BIIOYBaeThCcsl OOIr TOBapiB K HA BHYTPIIHBOMY PHHKY, TaK 1 B MDKHApOIHII
Toprieii. CTaburbHa poOOTa TpaHCIOPTHOI IHPPACTPYKTYPH MIO3UTHBHO BIUINBAE HA
100po0yT HaceneHHA. Y MeKax 3ali3HHYHOTO TPaHCIOPTY OCOOJIHBY Bary MaroTh
caMe BaHTaXHI NEepeBe3eHHSA. 10MYy BJ/IOCKOHAIEHHsA JIOTICTHYHHX pIEHb Ta
MJBUINICHAS TEXHIYHOTO PIBHA TPAHCIOPTHUX TMAPO3AUIIB € aKTyaJIbHHM
3aBJIaHHSM.

Mera i 3amaui gociaimxkenHs. OCHOBHOIO METOH JIOCHIDKEHHSI €
ONTHMI3AI KOMEPIIITHOI JBLIFHOCTI y cepl BAHTAXKHUX 3aII3HHIHIX IEPEBE3CHb
yepes aHali3 Ta MOKPAIIeHH] TEXHOJIOTIYHIX MPOIIECIB IT0adi 1 3a0HpaHHs BaroHiB.
JIna mocsarHeHHS Ii€l MeTH HeOOXI1THO BHPINIATH HU3KY 3a7ad:

- TOCIIITHTH HANPSIMKHU HOKpaeHHs e()eKTHBHOCTI TEXHOIOTIIHOTO MPOIIECy
Io/1avi Ta MPHONpPaHHSI BaroHIB;

- IPOaHATI3YBAaTH ICHYIOUY TEXHOJOTIIO IMHX OIepariii;

- ¢c)OpMYITFOBATH MPOTO3HUIILT MO0 il BJIOCKOHAICHHS;

- moOyayBaTH MaTeMaTHYHy Ta IMITaliiiHy MoOJelb (YHKIIIOHYBaHHSI
3aII3HIYHOTO TPAHCIIOPTY B YMOBaxX MO/1adi/3a0HpaHHsA BaroHiB;

- BU3HAYUTH €KOHOMIYHY BHTOJIY BIJ[ pealli3alii 3alpolOHOBaHNX 3aXO0/I1B.

O0'eKT moCHiTKeHHS — IPOIEC MOJICpPHI3AIll TEXHOJOTIYHOI CKIaJ0BOI
KOMEPIIHHOI JUUIBHOCTI  3al3HAYHOTO TPAHCIOPTY Vy cdepl BaHTAKHUX
IIepEBE3EHb.

IIpenmer fgociaimskeHHss — T[UAXH ONTHMIZaNli  (QYHKIIOHYBaHHS
3aT3HAYHUX MIPO3/UIIB, IO 3AIICHIOITE KOMEPIIHHY poOOTYy mpH opraHizamii

Mo1a4i Ta MpUOHpPaHHSI BaroHiB.



Metoan jgocihigkeHHsi. J[1sg  po3B’s3aHHA  I[IOCTaBIEHUX  3aBJaHb
3aCTOCOBAaHO METOJH CHCTEMHOTO INJIXOJy, aHATITHIHHX IOCIUDKEHb Y cdepi
TPAaHCOOPTY, a TaKOX MPHHIUIH JUHAMIYHOTO MOJIEIIOBAaHHS BHPOOHHYHX
MPOIIECIB.

HayxoBa HOBH3HA. Y paMKaxX JOCIDKEHHS BH3HAYEHO Ta OOIPYHTOBAHO
KpHUTEpll ONTHMAILHOTO (YHKIIIOHYBAaHHA CTPYKTYp 3all3HHYHOI CHCTEMH.
Po3pobka crmpaeThcsi Ha MOJENIOBAHHS BHPOOHHYHUX CHTYAIlli, IO J03BOJISE
3ampomloHyBaTH  e(EeKTHBHI  pIMNEHHA JUIS IMIBHINEHHA  NOPOJYKTHBHOCTI
MIPOMHUCIOBHX MIAIPHEMCTB depe3 YI0CKOHATIEHHS 3aT13HHIHOI JIOTICTHKIL.

Hyo6aikamii. 3a Temor0 po6oTH OIMyOIIKOBaHO TE3H JOIOBIII Ha KOH(pEpeHIIii
«TparcnopTHi TeXHOJOTII Ta Oe3meka JOPOXHBOTO pPyXy» y 30IpHHKY Te3
nomoBizeil IllocToi BceyKpaiHCBKOI HAYKOBO-IPAaKTHYHOI KoH(pepenmi 20—
21 6epesns 2025 p. M. 3amop KK Ha TeMy: « BayKITHBICTE JIOTICTHYHHX KJIACTEPIB Y
HaJaro/PKeHHI BaHTAXHUX KOHTEHHEPHUX IIEpeBe3eHbh MDK YKpaiHOW Ta
€ppomneiicekkim  Coro3zomM» Ta Te3HW JOMOBIII JBAAISITh IEpPIIOl HAYKOBO -
MPAKTHYIHO1 MDKHApPOTHOL KoH(epeHTIii «MubxHapo HA TpaHCIIOpPTHA
1HPpaCTPYKTypa, IHAYCTPIadbHI IIEHTPU Ta KOPIIOPAaTHBHA JOTICTHKA» (S5 — 6 YepBHA
2025 p., m. XapkiB, YkpaiHa) Ha Temy: «JloCHiDKeHHS IepeBe3eHb BaHTAXKIB

3aT13HIYHAM TPAHCHOPTOM Y CYJacCHHX YMOBAX).
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1 3naueHHs Ta QYHKII TPaHCIOPTY IPOMHUCIOBOTO TIPH3HAYEHHSI B

HaIllOHAJIBHII TPaHCIIOPTHII CHCTEMI

Y exoHOMIN Jep)KaBH TPaAHCIOPT BIAITpae Iy)Ke€ BaOXKIHBY pOJb,
3a0e3meuyroun OeslepepBHE IIEPEMINICHHSA IIPEMETIB Ta 3aco0IB Ipari MDK
BHPOOHIKAMH 1 CIIO)KABAYaMU 1 CTBOPIOKOYH YMOBH JIJISI TOCTIHHOTO Ta pHTMITHOTO
(YHKITIOHYBaHHA TIPOMHCIOBOTO 1 CLIBCHKOTOCIOJAapCHKOTO BHPOOHHUITTBA. 3a
(YHKITIOHATFHUMH O3HAaKaMH TPAaHCHOPT TMOAUIAETHCA Ha MariCTpalbHHN 1
MIPOMHCIOBHI. MaricTpadbHHI TpPaHCHOPT IEPEMINIYe IPOAYKIIO 3 MICIE 1l
BHPOOHMIITBA /10 MICIh CHOXKHBaHHA. [IpoMHCIOBHII TpaHCIOPT, Ha BIAMIHY BiJ
MaricTpaabHOTO, (PYHKITIOHYE SIK CKJIaIOBA YACTHHA MPOMHCIOBHX MIJIPHEMCTB.

Bin Ge3nocepenapo Oepe ydacTh y Mmporeci BUPOOHHIITBA HOBOTO HPOIYKTY
TMpari, BUKOHYIOYN TEXHOJIOTIYHI MEPEeMIEeHHS BCEPEANHI MIAIPHEMCTB, a TaKOX
3IHCHIOE TPAaHCIIOPTHI 3BI3KH MDK HOUIOPHEMCTBAMH Ta MariCTpaJbHUM
TPAHCHOPTOM II0 JTOCTaBIll CHPOBHHH Ta BUBE3€HHI TOTOBOI MPO,TYKIIii.

TakuM YHHOM, NMPOMHUCIOBHI TPAHCIOPT, 3 OJHOTO OOKY, € HEBII'€MHOIO
YaCTHHOK BHPOOHHUIITBA (BHYTPINIHI TEXHOJIOTIUHI MEPEBE3CHHS MIAIIPHEMCTRB), a 3
IHITIOTO — HAHBAKIMBINIOK JTAHKOIO TPAHCIOPTHOI CHCTEMH (30BHINTHI IIEPEBE3CHHS
mianpueMcTBa). Jlo cxiagy MpoMHCIOBOTO TPAHCIIOPTY B SIKOCTI OCHOBHHUX BHJIIB
BXO/ISTh 3aJ13HIYHII, aBTOMOOUIRHHI 1 KOHBEEPHUIT TPAHCIIOPT.

KpiMm Toro, Ha MmINPHEMCTBAX 3aCTOCOBYIOTBCS 1 CHEMaJbHI BHIH
TPaHCIIOPTY: TIAPAaBIIYHUI, NHEBMOKOHTEHHEpPHMI, ITHEBMAaTHIHMI, KaHATHO-
MJBICHUII Ta IHINI, $SKI BHKOPHCTOBYIOTBCS Ha TEXHOJOTIYHHX 1 30BHINIHIX
MIEPEBE3CHHAX MUIMPHEMCTB, (YHKIIIOHYIOTH B €JIHHOMY TpPaHCIOPTHOMY
KOMIDIEKCI, B3a€MO/IIIOYN MDK c00010 y miepeBi3HOMY mporeci [13].

BucokonponykTuBHa Ta HajiiiHa po0OoTa TPAHCIOPTHOTO KOMIUIEKCY Ta
OesmepeliifHe (YHKIIOHYBAaHHA BHPOOHHYIOTO TPOIECY MANPHEMCTBA MOXKYTh
OyTH JOCATHYTI 32 YMOBH 3a0€3MeUeHHs] BHCOKOTO PIBHS:

- TOTOBHOCTI TEXHIYHHX 3ac00IB YCIX BHIB TPAHCIIOPTY;
11



- Oprasizarii nepeBe3eHb BCiMa BHJIAMH TPAHCIIOPTY;

- B3a€MO/IIi BCIX BIJIIB TPAHCIIOPTY Y MEPEBI3HOMY IIPOIIEC MiIIPHEMCTBA.

1.1 3Ha9ymicTh 3aTI3HAYHOTO TPAHCIOPTY HA MIIMPHEMCTBAX Yy IpoIliecax

I0/1a4i Ta 3a0MpaHHsA BaroHIB

3aMi3HHYHMI  TPAHCIOPT BHKOHYE OCHOBHHII 0OCAT TlepeBe3eHh Ha
MIIIPUEMCTBAX IMPOBUIHAX Tady3ell MpOMHUCIOBOCTI. BiH sBise co00I0 CKIagHEe
Oararoramy3eBe TOCIIOapCTBO.

JUIs. BHKOHaHHS TIEPEBI3HOTO TIPOIECY B PO3MOPSKEHHI 3aTi3HHIHOTO

TPAHCIIOPTY € KOMILTEKC TEXHIYHHUX 3aC00IB, AKI BKIIOYAOTh:

- 3QTI3HUYHI KOJIIi 3 HEOOX1JHIM KOJIIHAM PO3BHTKOM Ha PO3JUTHHIX IMyHKTaX
BCEpEIHHI 1 032 MIIPHEMCTBOM;

- pyXoMHil CKIaJ, M0 CKJIAJA€EThCSI 3 JIOKOMOTHBIB (€IEKTPOBO3IB, TATOBHX
arperaTiB, TEIUIOBO3IB), 2 TAKOK BaroHIB Pi3HOTO THILY;

- TpHUCTPOi  aBTOMATHKH,  TEIeMEXaHIKH Ta  3B'SI3KYy;  HPHCTPOIL
eITeKTPONOCTAYaHHS;

- IPHUCTPOI 1 CIIOPY/T! JIJIs1 HABAHTAXXCHHS, BUBAHTAXXEHHSA, 30€piraHHs BaHTaXY,
a TaKOXX HABAaHTA)XYBAIbHO - PO3BAHTaXKyBaJIbHE 00JIaTHAHHS;

- CHOPYAM Ta IPHUCTPOI JUIS EKIMIPyBaHHS, TEXHIYHOTO OOCIYrOBYBaHHS 1
PEMOHTY JTOKOMOTHBIB, BarOHIB 1 IHIIOTO YCTaTKyBaHHS.

Coemudika poOOTH IPOMHCIOBOTO 3allI3HAYHOTO TPaHCHOPTY, ITOB'I3aHA 3
HEOOXITHICTIO Oe3rmepeOifHOr0 1 PHUTMIYHOTO OOCITYTOBYBaHHS BHPOOHHYHX
arperaTiB 1I1eXiB, BUKOHAHHS 30BHINIHIX IEPEBE3€HB, a TAKOXK 3a0€3MeUeHHSA JITKOL
B3a€MO/II1 BCIX JIaHOK, IO 3/IHCHIOIOTH IEPEBI3HHI TMPOIeC 1 BHMarae ocoOJIHBOI

CTpYKTypu ympaBiiHHA. I[s cTpyKTypa IpyHTYETHCS HAa HACTYIMHUX IPHHITHIIAX

yIIPaBIIIHHS:

12



- TO€IHAHb €HHOTO IIEHTPAIi30BAaHOTO KEpIBHHUIITBA 3 HAJaHHIM
HEOOXITHHX IpaB, CAMOCTIIHOCTI Ta IHITIATHBH JIHIHHAM IIIPO3/IUIaM;

- OpraHi3aIis YHOpaBiIiHHA 3a BHPOOHHUO-TEPHUTOPIATEHAM IMPHHIIAIIOM, IO
3a0e3medye OMepaTHBHICTh 1 KOHKPETHICTh KEPIBHHIITBA.

Ha Bemmknx mampHeMCTBAaX  MeETalIypriiiHOI, TIpHHYOJ00YBHOI Ta
MAaIIHHOOY/IIBETFHOI IMPOMHCIOBOCTI 31 3HAYHUMH OOCSraMd  BHYTPIITHIX
TEXHOJIOTIYHIX 1 30BHINIHIX II€peBe3€Hb KEPIBHUITBO POOOTOI0 IPOMHCIOBOTO
TPaHCIIOPTY 3MAIICHIOIOTH YIPaBIIHHS 3ali3HHIHOTO TpaHcmopty (Y3T) abo
TpaHcropTHI yrupasiaiHaa (TY), Ha miaIpHeEMCTBaX CepeIHbO1 1 Majloi BHPOOHMIO1
moTyKHOCTI — 3ami3HndHl nexu (3I1). ¥V BupoOHHMYHX 00'€THaHHIX BYTUIBHOI
MIPOMHUCIOBOCTI POOOTO TPAHCIOPTY KEPYIOTh HABAHTAXKYBAJBHO-TPaHCIOPTHI
yrpasmiaasa (HTY).

VY crpykrypi Y3T, TY 1 HTY nepenbadarorbesi (yHKIIOHAIBHI MAPO3ILUTH
(BLOILTH, TPYHH) 3 TEXHIYHUX NHTAaHb, IUTAaHYBaHHA BHPOOHMIITBA, 1 COMaIbHIM
IMHTAaHHAM, OOJIKY Ta aHaIi3y Ta 1H., a TAKOXK JIHIHHI MAPO3AUTH (I[eXH, CIyKOH)
3a TaTy3sSMH 3a7T13HHYHOTO TPAHCIIOPTY, IMIO 3/IIICHIOITE 1 3a0€3MeUyIoTh TOYHHIT
nponec. Ha okxpeMuX MmigIpHeMCTBaX KEPIBHHIITBO 3aJI3HHYHHM 1 aBTOMOOLUIEHIM
TPaHCIIOPTOM O0'€ THYETHCS 1 3IHCHIOETECSA €IHHAM TPAHCIOPTHHM YIIPAaBIIHHSIM.
CTpykTypa yIIpaBIiHHSA 3a13HHIYHHM TPaHCIIOPTOM MiAIPUEMCTBA BH3HAYAETHCS 3a
OCHOBHHMH MOKa3HHKaMH POOOTH: PIYHUM OOCATOM MEpPEeBE3eHb, PIYHUM 00CATOM
BaHTAKHO-PO3BAHTAXKYBAJIBHIX POOIT, PO3TOPHYTOL JOBXKHHHA 3aII3HHYHHAX KOJIii,
po6090ro mapKy JOKOMOTHBIB 1 BarOHIB Ta iH.

HaitmenyBaaHS MpO3ALUTIB, MO BX0 14Tk 10 ¥Y3T abo 311, ix mrat 1 GpyHKmi
TAaKOXK BH3HAYAIOTHCS O0CATOM poOOOTH 1 pIBHEM TEXHIYHOTO OCHAIEHHS
TpaHcropTy. /1 3a0e3meueHHs palioHATBHOI OpraHi3allii IepeBI3HOTO IIPOIECy B
quciIo 00OB'SI3KOBHUX BXO/ISITh HACTYIHI 1EeXHU (CayxkOH): eKCIUTyarallii, BaHTa)KHa,
nuiaxy, pyxomoro ckmamy, CIB Ta 3B'\I3Kky, MmIHOMHO - TPaHCIOPTHOTO
yCTaTKyBaHHA. Bcl TeXHIYHI 3acO00H 3aJIi3HHYHOTO TPAHCIOPTY, IIPU3HAYCHI A
3a0e3ledeHHs]  IEpPEeBI3HOTO  MPOIECY, 3HAXOJAThCI B ONEPAaTHBHOMY

MIMOPAJAKYBaHHI CIyKOM eKCIDTyaTallii, sKa Hece BUINOBIJANBHICTh 3a IX
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e()eKTHBHE BUKOPHUCTaHHA. JlHcmeTdepchKuil amapar mexy (ciay»kO0M) ekcruryaTaril
3IHCHIOE  Oe3lepepBHE CIOCTEPEXXEHHS 3a BCIEIO ONEPAaTHBHOIO POOOTOIO
TPAHCHOPTY 3aBOJY, IpHiIMae MPH MOXKINUBHX BIIXIICHHSX OIEpPAaTHBHI 3aX0/H IO
BIJIHOBIICHHIO 3a/IaHOTO peXUMy HOTro poOOTH.

Banraxkxga cioyx0a 3abe3medye oOpraHizamido BaHTAXHOI 1 KOMEPIUIHOI
poOoTH HA OCHOBI YHHHUX JOKYMEHTIB, KOHTPOIIIOE€ BHKOHAHHS IUIaHY HEpEBE3€Hb
B IIUIOMY 1 32 pOJIaMH BaHTaXIB, OIIEPAaTHBHO KEPYE POOOTOIO BAHTAKHHUX ITyHKTIB,
Bejie OOIIIK 1 aHaI3 BUKOPHCTAHHS BaroHIB.

Excruryaramiiisi 1 BaHTaXHI  IAPO3JUIH TMOBHHHI  3a0e3medyBaTH
CHHXPOHHICTE ITepepOOKH BaroHIB 1 00pOOKH JTOKYMEHTIB.

IMex (cmyx6a) muraxy 3abe3medye MIATPUMAHHS 3aTI3HAYHHX KO 1
OITYYHHX CHOPY/lY CIPaBHOMY CTaHI 3 MiHIMAaTLHUMH OOMEKEHHIMHU IMIBUIKOCTEI]
pPyXy IOI3/iB.

ITex (cmyx0a) pyXxoMoro cKIay 3a0e3nedye HOCTIITHY HasBHICTE 711 poOOTH
3aJ]aHOTO YHCIIa JOKOMOTHBIB 1 BaroHIiB, a TAaKOXX HEOOX1THOTO pe3epBY PyXOMOIO
CKJIaJTy, 0COOJIHNBO B 3UMOBHII IIEPIO/I.

ITex (cmy>x6a) CIIb Ta 3B's3Ky 3a0e3meuye Oe3mepebiitHe (YHKIIOHYBaHHS
MIPHCTPOIB CHTHATI3AII, IIEHTpaIi3amii, OJTOKyBaHHSA 1 3B'A3KY.

3am3HIYIHI KOl MMPOMHCIOBHX IMIIIPHEMCTB Ha BIMIHY B MariCTpaIbHIX
JOPIT XapaKTepH3yIOThCA BEIUKOIO PI3HOMAHITHICTIO €KCIUTyaTaliifHuX yMOB. TyT
MalOTh MICIIE TIBHAINEHI HAaBaHTAKEHHSI BT KOJICHHX TMap Ha peikn
(500...600 kH), pi3Hi arperaTHi CTaHH, Maca, JIOBXKHHA, rabapuTH 1 TeMmeparypa
BaHTAXIB, IO IIE€PEBO3ATHCA, CKPYTHICTh, BHCOKHII CTYIIHb 3a0pyJAHEHOCTI Ta
3aMIJICHOCTI, a TaKOX CIEMU(ITHI PEKUMH PyXy MOTATIB 3 YaCTHMH PO3rOHAMH 1
TATbMYBaHHAM. Y IHX YMOBaxX JUId 3a0e3ledeHHsA Oe3MepepBHOIO 1 PHTMIYHOTO
TPaHCIIOPTHOTO 0OCIYTOBYBaHHSA BUPOOHHUNX arperaTiB 1 0€3MeYHOro pyxy MOi3/IiB
3aTI3HAYH] KOJII1 MIMPHEMCTB 3aBJKIH ITOBHHHI BUIMOBIIATH TEXHIYHAM BHMOTaM,

1 HOpMaM BIAMITyBaHHA 1 YTPHUMAaHHA JTOKOMOTHBIB IPOMHICIOBOTO 3aJI3HHYHOTO

TPaHCIIOPTY.
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Tarosi arperatn (puc.l.l) BHKOHYIOTBCA y BHIVIAAI KOHTAaKTHHX ado
KOHTaKTHO-/TNM3ETTFHIX JIOKOMOTHBIB. B OCTaHHROMY BHIIQJIKy TSTOBI arperaru
KOMIUIEKTYIOTECS B CKJIA Il €JI€KTPOBO3a YIIPABIIHHA, JU3EIbHOI CEKIT 1 MOTOPHOTO
TyMITKapa.

MoTopHI AyMIKapH, MO BKIIOYAIOTHECA J0 CKIAJy TSATOBOTO arperary, €
PI3HOBHJIOM €IIEKTPOPYXOMOTO CKIIay. BoHI 00713 HYOTHCS TATOBUMH JIBUTYHAMMH
Ta YaCTHHOK eNeKTpH4HOi amaparypn. OCHOBHa amaparypa pO3MINIyeThCs Ha

€IIEKTPOBO31 YIpaBlIiHHA. TeXHIYHa XapaKTePUCTHKA OCHOBHHX THIIIB TATOBHX

arperaTiB HaBejieHa B Tadmmmi 1.1.

Tabmuma 1.1 - TexmiuHa XapakTepHCTHKAa OCHOBHHX THINB TATOBHX
arperarTiB
Ha 3miaHOMY CcTpyMi Ha mocrtiitHomy cTpymi
[TokazHnk IIE3T
OIIE1A OIIE1AM I[IE2Y
(IpoexT)
1 2 3 4 5
Cxiiag TSTOBOTO EV+C+ |EYV +MJ + EV+MI+ |EV+CH
arperary MJT MJ1 MJT M/1
H 1, KB
SHPYES MEREES 10 10 1,5/3,0 3.0
34inmHa Maca, T
372 372 368 372
Koumicra popmymna
opmy 3(20-20) | 3(20-20) | 3(20-20) | 3(20-20)
IloTyXHICTE
POMIEROTO PRI 5325 5325 2570/5460 5325
kBT
Tsarose 3yCHJLISA
TOJTHHHOTO PEXUMY, 662 662 694 662
kH
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IIpogorxenas Tadmmmi 1.1

1 2 3 4 S
[IIBHKI
ST TOMEER T 295 29,5 13.6/28.9 29,5
KM/TOJ
BagTaxxomnigiioMHICTD
MOTOPHOTO 4 44 44 44
JTyMIIKapa, T
IloTyXHICTE JIH3ENT
aBTOHOMHOTO
1100 - - 1470
JKHBJICHHA, KBT
JloBxkmHa 1O OCAX
51306 51306 51306 51306
aBTO3YEIUIEHh, MM
IIpmmitka. EY — emektpoBo3 ympaBmiuusg, J[C — 1gu3enpHa CeKIisd;

JAM — MOTOpHHUIT JyMIIKap.

Pucynok 1.1 — Taroswuii arperart 3migHoro ctpymy OIIE1AM
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[Tapk BaroHiB MaricTpaJdbHOTO 1 MPOMMCIOBOTO 3ATI3HHYHOTO TPAHCIOPTY
XapaKTePU3YETHCS BEIMKOK KUIBKICTIO THINB 1 KOHCTPYKINH B 3aJeKHOCTI BiJ
MIPHU3HAYCHHS, XapaKTepy MEPEBE3eHNX BAHTAXKIB, BAHTAKOMIIHOMHOCTI 1 CIIOCOOIB
HAaBAaHTaXEHHS 1 pO3BaHTaKEHHS. BaroHu 3aragbHOI Mepexi 3ali3HHIb
00epTaroThCS AK HA MAariCTpalIbHHX JOpOrax, TaKk 1 Ha 3aII3HAYHAX KOILIX
MIPOMHUCIOBHX HITPHEMCTB.

Baronn IPOMHCIIOBOTO TPaHCHOPTY HaJIeJKaTh MIPOMHUCIOBUM
MIPUEMCTBAM 1 O00epTaloThCs Ha BHYTPINIHBO3aBOJCHKHX 1 Kap'€pHHX
3a3HIYHIX KOMISX. BUX1I IIMX BaroHIB Ha 3aJI3HAYHI JIIHII 3arajlbHOI MEpex Y
KOXKHOMY OKPEMOMY BHIIAJIKY 3/IIHCHIOETHCS 32 BUITIOBLTHUM J[O3BOJIOM.

Ha «xap'eppoMy 1 BHYTpINIHFO3aBOJACBKOMY TpPAHCIOPTI HIHPOKOTO
MONTHpPeHHs. HaO0ymu pymnkapu. Ha BIIKpUTHX po3poOKax 1ie OCHOBHHII THII BaroHa
IUIsl TIEpEBE3€HHS TIPHUYOI MacH, TOMY IO IPH BIIHOCHO KOPOTKUX BIICTAHAX
TPAaHCHOPTYBAaHHA  KOHCTPYKINA  JyMIIKapa [J03BOJII€ HAHOUIBIN — NIBHIKO
MEXaHI3YBaTH HABAaHTAXKEHHA 1 pO3BaHTaAXKeHHSA. KOHCTPYKTHBHE BHKOHAHHS
IyMIIKapiB pi3HOTO THIy 3a0e3ledye iX 3acTOCYBaHHA B PI3HHX yMOBax
excroryaramii. /71 poOoTH B JIETKHX yMOBaxX IpH3HAJaeThesa aymmkap 6BC-60, B
HOpMaTbHHX yMoBax - BC-85 1 2BC-105, nHaifourem Bakknx - BC-145.

HoBmil BochbMHBICHHII IyMIIKAp CTBOPIOETHCS ISl TEPEBE3CHHS BaKKHX
TIPCBKUX TMOPIT IIPU POOOTI 3 MOTYKHAMH €KCKaBaTOpaMH BaHTaXKO-ITHOMHICTIO
165 11 06'eMoM Ky30Ba 58 M°.

OOcAr 3almi3HHYHUX II€peBe3eHb MIJIPHEMCTBA BH3HAYAIOTH BHXOIMYH 3
BHPOOHHYOI MpOTrpaMH MeX1iB OCHOBHOTO BHPOOHHIITBA 1 IUTAHIB MarepiaabHO-
TEXHIYHOTO TOCTavYaHHA. 3aCTOCOBYIOYH BHTPATHI KOS(IIEHTH II0 KOKHOMY IIEXY
1 MIIPHEMCTBY BIIUIOMY, BH3HA4YalOTh MOTpe0y B MaTepianax, BHXIJ MPOIYKINI 1
BIIXO/IB. Y BIAMOBIIHOCTI 3 IIMM BCTAaHOBIIOIOTH IEpENiK 1 0OCAT Marepiais,
notpeba B AKHX Oy/le MOKPHUBATHCS 3a PaXyHOK BIACHOTO BHPOOHHIITBA, a TAaKOXK
THX MaTepiaaiB, sKi HEOOXTHO MOCTaBHUTH 3 IHIMHX IMAMpHeMCTB. OTpHMaH1 JaHi
YTOYHIOIOTh HOPMATHBHAMH BHPOOHHYMMH 3allacaMd MaTepiaiiB, HEOOXITHIX

MAIPHEMCTBY. 3a pe3ylbTaTaMH BHKOHAHHX pPO3PaxXyHKIB BH3HAYAKOTH OOCATH
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MDKIIEXOBHX Ta 30BHINIHIX MaTeplalbHUX TIOTOKIB 1 CKIaJal0Th pIYHI IUTAHH
BBE3CHHS Ta BHBE3CHHA BaHTaXIB 1 BHYTPINIHbO3aBOJICEKHX IIepeBe3eHB
MATIPUEMCTBA 3 iX PO3IOJUIOM 32 BUAAMH TPAHCIIOPTY.

[TepeBi3HUIT mporec € AMHAMIYHAM TPOIECOM, HA SIKHH BIUTHBAE BEJTHKA
KUIBKICTh BHIQJKOBHX (hakTOpiB. 3BaKalOUHl Ha 1€, BIAOYBalOThCA 3HAYHI
KOJIMBaHHA OOCATY MEpeBe3eHb y daci, IO BIUIHBAIOTh Ha POOOTY 3aTI3HHIHOTO
TpaHCIIOpPTy miyanpuemcTBa. Il KommBaHHA a00 HEPIBHOMIPHICTh HAHOLIBIIHIX
3Ha4YeHb JIOCATAIOTHCS B JOOOBHWIl mepioa. ToMy BaHTaKOIIOTOKH MiIIIPHEMCTBA
BH3HAYAIOTh BHXOJAYH 3 PIYHOTO OOCATY BHIIYCKYy IIPOAYKINi, a TMOTpIOHY
MOTYKHICTh TPHUCTPOIB 1 IApK TEXHIYHHX 3ac00IB 3aJII3HHYHOTO TPaHCIOPTY
BCTaHOBITIOIOTH BHXOJISTIH 3 JIOOOBOTO 00CATY TIepeBe3eHb 3 YpaXyBaHHAM IO Mae
MICIIE HEpIBHOMIPHOCTI. Takmil mepekiag 3IHCHIOETBCA 32 JOIOMOTOIO
Koe(iIll€eHTa HepIBHOMIPHOCTI, KU CTAHOBHTH JJIs 30BHINTHIX IIepeBe3eHb 1,2, M
MDKIeX0oBUX 1,1. 3 ypaxyBaHHIM 1000BO1 HEPIBHOMIPHOCTI BHPINTYETHCS MTHTAHHS
1 IpO parioHAIBHICTH OpTaHi3aril mepeBe3eHs [19].

Ha mpommcioBomy 3ali3HHYHOMY TPAaHCHOPTI 3aCTOCOBYETHCS HACTYIIHA
CHerjanizamis HOoI3/iB: BepTYIIKH, IepeIaBalbHl MOI3[H, MaHEBPOBI nepeaadl. Jst
BHBE3CHHS BaroHIB 3arajlbHOCITHOBOTO MapKy BIJI CTAHINI MPHUMHKAHHA 1O CTaHITII
3aBOJy 1 Ha3aJ OPraHi3OBYIOTHCSA BUBI3HI Ilepeqadi. J[JIs 30BHINIHIX IEpeBE3CHB
HaHOLIBII panioHATFHOK (OPMOIO OpraHi3allii IepeBe3eHb € MapIIpyTH3AIlis.

Buximanvmu MartepiaiamMu I po3pOoOKH MapIIpyTiB MPSIMYBaHHS MOI3/IIB €
CXEMH KOJIHHOTO PO3BHUTKY CTaHIli 1 BaHTAXHUX IIYHKTIB, HAMPAMKHI
BaroHOIIOTOKIB, BaroBl HOPMH TMOI3/iB, JaHI IIPO MPOIMYCKHY 1 IepepoOHy
CIOPOMOJKHICTh CTaHINIH Ta NeperoHiB. Ha micTaBl IHX JaHUX HAMIYaIOTBCA
HaHOLTBII pamioHAIbHI MapIIPYTH TPSIMYBaHHA IOI3JIB 3 ypaxyBaHHIM
MIHIMAJIBHOTO IpoOIry BaroHiB. Jlaml BH3HaAYaeThes mOTpeda B poOOYOMY HMapKy
3aBOJICBKHX BaroHIB 1 JIOKOMOTHBIB. PoOoumil mapKk BaroHiB BH3HAYAETHCS
MHOJKEHHSIM 000poTy BaroHiB (Ha J00y) Ha 00caT J0O0OBOTO HaBaHTAXKEHHS (v

BaroHax).
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VY 3B"I3Ky 3 OCOONHBOCTSIMH OpraHi3aii IepeBe3eHb Ha IMPOMHCIOBOMY
3a3HIYHOMY TpaHCHOPTI (HASABHICTE OUIA CTaHIl JEKUTBKOX TIXOJIB,
00CIIyTOBYBaHHS CTAHIIIIMH BaHTKHHUX IIYHKTIB Ta 1H.) Y TpadiKy pyXy MOI3/IIB TyT
HEMa€e CTaHIapTHOI (popMuU, IPUITHATOI HA MaricTPaJIbHIX 3aT13HUI JOPIT.

HaiiOimem  pamioHanpHOIO (GOPMOI0 IUIAHOBOI OpTraHi3amil BHYTPINIHIX
IIEpEBE3EHh IPOMHCIOBHX IIIIPHEMCTB € KOHTAaKTHHH Tpadik. Bin 3abesmeuye
CTiiike 00CIIyTOBYBaHHSA BUPOOHNINX IEX1B, HEOOXITHIIT pUTM POOOTH TPAHCIIOPTY,
parioHaJIbHEe BHKOPHUCTAHHSA TEXHIYHHIX 3aCO0IB TPAHCIIOPTY 1 MOJIIIIIEHHS SAKICHAX
MMOKAa3HHUKIB iloro poOoTn. KoHTakTHHM TrpadikoM Ha3HBa€eThCs cHcTeMa
OpraHizamii MDKIEXOBHX IIepeBe3€Hb, IO Ilepegdadae B3aeEMHY YB'S3KY
TEXHOJOTIYHIX IIPOIECIB pPOOOTH TPaHCIIOPTY Ta BHPOOHMIMX IIEXIB, IO
periaMeHTye, 1 B3aEMOIIOB'SI3aHOCTI Tpadik pyxy Imoi3aiB, rpadik pobotn
BaHTXXHUX (POHTIB 1 0OPOOKY BaroHiB Ha 3aJI3HAYHIX CTAHITLIX.

3aaya  JIHCIIETYEPCHKOTO YIIPABIIHHA POOOTOO 3a13HHYHOTO TPAHCIIOPTY
MIPUEMCTB TIOJISITA€E B TOMY, MO0 HAa OCHOBI Oe€3MepepBHO OJCpP>KyBaHOI
omepaTHUBHOI 1HGOpMAII] PO XiJ HEPEBI3HOTO MPOIECY MPH 300X 1 BIAXIICHHAX
MpHUiiMaTH OMEpaTHBHI 3aXO0JH, [0 3a0e3MeuyTh BUKOHAHHSA BHMOI' BHPOOHHYIX
[IEX1B, ONEPAaTHBHOIO IUIaHy MNEpPEBe3€Hb 1 IUIaHy 3aBaHTaXXEHb 3 MIHIMAILHHMHU
BHTpaTaMHU TPAHCHOPTHHX 3aco0iB. B 3aIexHOCTI BiJ CKIIQTy IIEXIB 3aBOY, 00CATY
MEpEBE3eHb, CXEMH KOIINHHOTO pPO3BHTKY, YHCIA PO3JAUIBHHX MYHKTIB 1 YHCIa
JTOKOMOTHBIB, 3aCTOCOBYIOTH pi3HI CXEMH JIHCIETYEPChKOro KepyBaHHs. Ha
HEBEIUKHUX 3aBOJIaX OPTaHI30BYETHCSA OJIHE JIHUCIETUEPCHhKE KOJIO JISI KepyBaHHSI
MOI3HOI,  BaHTaXHOI 1 MaHeBpoBOi poOoTtn. Ha BemwKmX 3aBojax YHCIO
JTUCHETUYEPCHKUX KUI 30UIBIIyE€ThCSA. 3a3BHUall, JUCHETUYEPChKE KEPYBAaHHA B ITHX
BHIIAQ/IKaX 3/IHCHIOETHCA PO3UILHO JIJISI 30BHINTHIX 1 MDKIIEXOBHX II€PEBE3CHb.

JIns 3a1iicCHEHHA JTHCIIETYEPChKOTO KEPYBAaHHSA 30HPAETHCS BETHUKHII 0OCST
omepaTHBHOI  IH(oOpMamii, TMOB'A3aHOI 13 30BHIMHIMH 1 BHYTPIIIHIMH
nepeBe3eHHAMHU. JlucmeTdepn B CBOEMY pO3MOPSDKEHHI MArOTh OIEpaTUBHHIT
3B'SI30K 3 yciMa 00'€eKTaMU YIPaBIIHHA, BKIIOYAIOYH PajIio3B's30K 1 IPOMHCIOBE

Tejne0adeHHs 1 PI3HOTO POy TablIo 1 CXeMH, MO BIAoOpaxkaroTh (paKTHIHHH CTaH
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Ipo pyX IOI3dIB, MPO XiJ BAaHTAKCHHI-BHBAHTAKCHHS 1 MepeOyBaHHS BaroHiB.
Koxen pgumcmerdep, $K TpaBmwio, Befe TIpadik BHKOHAHOI pPOOOTH, SKHI

BHKOPHCTOBYETHCSA JIJIS aHAII3Y pOOOTH 1 5K 3acl0 IS YIPaBIIHHS PyXOM IIOI3/1B.

1.2 OcHOBH TEXHOJIOTIYHOTO MPOTIeCy Mojadi if 3a0HpaHHs PyXOMOTO CKIIATy

Jlost TPAHCIIOPTYBAHHS BaHTaXIB IPOMHCIOBHX HIIIIPHEMCTB
BHKOPUCTOBYIOTh  3aJi3HUYHHI, aBTOMOOLUTbHWIL, KOHBEEPHHI, KAaHATHO -
MIJIBICHUI, TIAPaBIIYHMUI], ITHEBMOKOHTCHHEPHHII Ta IHII BHIH TPOMHCIOBOTO
TpaHCIIOPTY. EKcIDTyaTamiiai BIMOTH JO HHX 1 cdepa 3acTOCyBaHHA
BCTAHOBJIIOIOTHECS OPIBHAHHAM BaplaHTIB TEXHIYHHUX PINICHb.

Bumnm TpaHCIOpTYy TOpPIBHIOIOTE TPH OJIHAKOBHX 0OCSTrax TIIepeBe3eHb i
HOMEHKJIATypl BaHTaXKIB, NPHITHATHX Ha MEPIOJ JOCITHEHHS BCIM IIIPHEMCTBOM
abo oxpemMmM ioro BHPOOHHIITBOM TIPOEKTHOI MOTYXHOCTi. Ilapamerpn
(DOTYXHICTH CHOPYJ, THII PYXOMOTO CKJIaJy Ta IHII ITOKa3HUKH TOBHHHIL
BUIITOBIZIATH TEXHIYHUM MOJKIIHMBOCTSM KOJKHOTO BHJTy TPAHCIIOPTY 1 HaHKpamiaM
YMOBaM TIEpEeBE3CHHS Ta €KCIDTyaTallil.

IIpm BuOOpiI BHAIB TPaHCIOPTY 1 IOPIBHSAHHI BaplaHTIB BpPaxXOBYIOTHCA
TPAHCIIOPTHI BUTPATH, SIK MPABIJIO, IO BCBOMY IPOIIECY MIXK IIOYaTKOBO -KIHIIEBUM I
IyHKTAaMH, 33 MEKaMH SKHX TEXHIKO - €KOHOMIJHI IIOKa3HHKH HE HaJIaloTh
CYTTEBOTO BIUINBY Ha  pPe3yJIbTaTH PO3PaXyHKIB.

[TepeBe3eHHsT BaHTaKIB MPOMUCIOBHMH BHJIAMH TPAHCIOPTY 3I1HCHIOETHCS,
SIK TIPaBWIO, HAa KOPOTKI BIFACTaHI. 3BIACH Ha BHOIp BHAIB TPAHCIIOPTY BEITHKHH
BIUIIB MAalOTh PI3HI CIOPYAH 1 TMPHCTPOI TMOYATKOBO-KIHIIEBHX ITYHKTIB
HABAaHTAKEHHS-BUBAHTAXKCHHS Ta IyHKTIB MEPEBaJIKL.

OOcsar BaHTaXIB, IO TPaHCIOPTYIOTHCA MO 3ATI3HHUIM, MUTI3HAM 1
BHYTPINIHH03aBOJCEKAM MUIAXaM, 3HAYHO IEPEBUINY€E KUTBKICTh BaHTaXIB, IO
MIEPEeBO3SATHCA MO0  MAaTiCTPATbHUM TNUIAXaM criorydeHHs. J[o mporo cmim gomatn

poboTy, MO0 BHKOHYETHCSA IHIMUMH BHAAMH HPOMHCIOBOTO TPAaHCHOPTY, HPSIMI
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MDK3aBOJICHKI TIEPEBE3EHHS, IO 3/IIHCHIOIOTECS 0e3 BHXOYy Ha 30BHIMTHIO MEPEKY.
Pazom 3 THM IpOMHUCIOBHUIT 3alII3HUYHHI TpaHCHOPT Oe3nocepeIHbO Oepe yJacTb y
MPOIIECI IPOMHUCIOBOTO  BHPOOHHIITBA 1 BIUIHBA€ HA KOMIIOHOBKY T€HEPAIbHUX
IUIaHIB IIAMPHEMCTB, Ha paliOHHE TUTaHyBaHHS.

O[HOYaCHO BHHHKA€ PsJI HOBHX YMOB [UISI PO3pPaxyHKY 1 HPOEKTyBaHHS
MPOMUCIOBHX CTaHIli, (POHTIE HABaHTAXKCHHS-BHBAHTAXKEHHS, IX B3a€EMHOTO
pO3TanTyBaHHS 1 B3a€EMO/1I 3 MariCTpaJIbHIM TPAHCIIOPTOM.

BuThITIiCTE MPOMUCIOBHX MIAIPHEMCTB 00OCITYTOBYIOTHCS TEIUIOBO3aMH, ajle B
mIaxTax 1 Ha ps/il BIAKPUTUX PO3pOOOK BHKOPHUCTOBYETHCS €IEKTPOTITa, MPUIOMY
Ha HAOUTBIIHNX MIAIPHEMCTBAX Mepeka eleKTpH(IKOBAaHHX KOJII JociITrae COTEHb
kutomeTpiB. Ha ripHHmYO - 30aragyBadpHIX KOMOIHaTaX BHKOPHCTOBYIOTHCS B
OCHOBHOMY €JIEKTPOBO3H IIOCTIIHOTO cTpyMy Hampyror 1500 B 1 moTyxHICTIO 10
2100 xkBt. OTpumye NOMMHpPEHHS CHCTeMa MOCTiHHOTO cTpyMmy Hampyroo 3000B 1
oarodazsoro ctpymy 10 xB.

JIns BUBe3eHHS BaHTaXIB 3 INIHOOKHX Kap'epiB (Omm3pko S00 M 1 Ourkime)
CTBOpPEHI CIEIialbHI EIEKTPOMOI3H, IO OTPHMAIH Ha3By TATOBHUX arperaris.
TsaroBuit arperar CKIaJa€TbCs, SK IPABHIO, 3 YOTHPHUBICHOTO €JIEKTPOBO3a
VIIPaBIIIHHS Ta JIBOX 00MOTOpEeHHX JOTHPHBICHUX JIyMIIKapax

BaHTaXOMTHOMHICTIO 10 45 T. HaBanTakeHHiT arperaT 3arajJbHOI0 Macoio 368 T

3aB/ISKH HAasBHOCTI |2 IBHTYHIB 3araJbHOIO MOTYKHICTIO 5450 kBt po3BuBae
Ha KPyTOMY MiIHiOMI MBHAKICTE 29 KM/Tox 1 goctaBise 90 T KOPHCHOTO
BaHTaXY.

JIns mepeBe3eHHS B MeKaxX BEIUKHX METATYPriifHNX, MAalIHHOOY/IIBHHX Ta
IHIMUX MMIIPHEMCTBAX BEIHKHX Mac CHeMH(PIIHIX BaHTaXIB CTBOPIOIOTHCS
CIIelliabHl THIIN BarOHIB:

- YaBYHOBO3H ]IS TIEPEBE3CHHS PIIKOTO METalTy BaHTaKOIIIIHOMHICTIO 0
140 T 1 3arampHOIO Macor 70 210 T. KiBmr 4aByHOBO3ZIB 3aXHUIIEHHI Bl BIUITHBY
piakoro MeTary (GyTepOBOYHHM MIAPOM i3 MAaMOTHOI NETTTH Ta BOTHETPHBKOT TITHHM.
B MapTeHIBCKOMY I1eXY KIBII 3HIMAETHCSI KPAHOM, 1 YaBYH 37IMBAETHCA B Mikcep. J[mt

TPaHCIIOPTYBAaHHSA PIIKOTO YaBYHY Ha HOPIBHAHO BEIIHKI BICTaHI 3aCTOCOBYIOTHCS
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YaBYHOBO3H CHrapomofioHnx ¢opM BaHTakomimiiomuicTio 100...600 1, s#Axi
BUIPI3HAIOTHCS MIHIMAJIFHAM 3HIDKEHHSAM TeMIlepaTyp MeTaly B Ipolieci
MIEPEBE3CHHS;

- NUIAKOBO3H Il MEPEBE3€HHS PO3IUIABIEHOTO IUIAKY 3 TEMIEpPaTyporo
1400...1500° C Bix JOMHH JI0 MIJIAKOBOTO BIJIBANY, /i€ KIBII HAXWISAETHCS IIIJT JIEI0
€IIEKTPO/IBUTYHA, 3MOHTOBAaHOTO Ha IIAaKOBO3l. BaHTaXomiAHOMHICTE HOBOTO
NIUIaKOBO3Y CTaHOBHTH 48 T, a BlacHa Maca BaroHa - 81 T;

- mwiaThOpMH JUIsl TEPEBE3CHHS TapsSduX YaBYHHHX 3JUTKIB 3arajibHOIO
Macorw 160 T 3 MIITHOIO MIJIOTOIO, 1[0 BUTPHMY€ BHCOKI TEMIEPATyPH;

- AyMIKapu (BaroHH-CaMOCKHJIH), IO 3aCTOCOBYIOTHCSI B OCHOBHOMY Ha
BUIKPHTHX TIPHHYNX pO3poOKax pyz, BYTULIsS, OyAIBeTpbHHX MarepianiB. HoBITHI

TyMIIKapH MaroTh BaHTaxkomiaiioMHicTh J10 200 T [6].

1.3 MoxiuBocTl MABHINECHHS e(EeKTHBHOCTI oOIepamii 13 mojadl Ta

3a0HpaHHsA BaroHIB

OcHOBHE TPH3HAYEHHS MPOMHCIOBOTO TPAHCIIOPTY IOJATAE B 3/IHCHEHHIL
IIEPEBE3€Hh Ta BAaHTAKOMEPEPOOKH, IIOB'S3aHNX 3 JUUIBHICTIO INIIPHEMCTB,
OyIIBHUIITB 1 OpTaHi3aIiil n1o/0 3a0e3edeHHs BHY TPINIHH03aBOACEKOTO OOMIHY.

IIpoMucnoBHil TpPaHCHOPT BHKOHYE TEXHOJOTIUHI II€PEBE3CHHS, TOOTO
3IHCHIOE TIEPEMIMEHHS CHPOBHHH, HaMB(aOpHKATIB, MaJHBa, TOTOBOI IIPOIYKIIil
B JIOKATbHHUX TPAHUIX MIANPHEMCTB 3 METOO 3abe3nedeHHs BHPOOHHYOTO
MIPOIIECY, A TAKOXK MIEPEBE3CHHS HA MOYATKOBHX 1 KIHIEBUX JUISHKAX TPAHCIIOPTHOL
CHCTEMH - BBE3CHHS 1 BHBE3€HHS BAHTAXKIB 3 IMAIPHEMCTB.

3al3HAYHAI TPOMHUCIOBHI TpaHCIOPT 3ade3medye MpHIIoM, 1 Iepeaady
moHay 90% BaHTaXIB, MEPEBE3CHNX IO MariCTpalbHUX 3aI3HHUIIX. BiH 30epirae

CBOIO TPOBITHY pOJb B 3a0e3ledeHHI IepeBe3eHh Ha MIJIPHEMCTBAX YOPHOI
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METaIyprii, BYTUIBHOI 1 XIMIYHOI, JIICOBOI 1 JiepeBooOpoOHO1 mpomucioBocTi. [Ipn
pOMYy, 1I0OTO MaTeplalbHO-TEXHIYHa ©0a3a pPEKOHCTPYHETHCS HAa  OCHOBI
MIPOTIOPITIITHOTO, B3a€EMOTMOB'SI3aHOTO PO3BUTKY BCIX I €IE€MEHTIB 3 ypaxXyBaHHSIM
3a0e3MeueHHs y3ro/DKeHO1 poOOTH 3 MariCTpaTbHAM 3ai3HHYHAM TPAHCIIOPTOM.

B fammii Wac eneKTpoTsAra B OCHOBHOMY 3aCTOCOBYETHCS Ha TPaHCIIOPTI
BUIKPHTHX TIPCBKHX po3pobok. /s posmmpenHs cdepm il 3acTocyBaHHS Ha
BHYTPIINIHBO 3aBOJCHKHX 1 IIT3HUX KOJIIX HPOIOHYETHCA CTBOPHUTH Ta OCBOITH
BHPOOHHIITBO HOBHX NPOMHCIOBHX €IEKTPOBO3IB 3 aABTOHOMHHM JIKEpPEIOM
)uBJIeHHS. OHaK eIeKTpHQIKAI0 BCEPEeIUH]l PEriOHATFHOTO TPAHCIOPTY HE CIIIJ
pO3IIAIaTH SIK MOBHY 3aMiHy BCIX JIOKOMOTHBIB €IEKTPOBO3aMH. TUTBKH TIpH
MIPaBIIIBHOMY TIO€THAHHI E€IEKTPHYHOI i TEIUTOBO3HOI TATH MOKJINBE OTPHUMAaHHS
BHCOKHX TEXHIKO — €KOHOMITHHX IOKa3HUKIB [3].

BaxximmBuM pezepBOM MHIBHIIEHHA €(EKTHBHOCTI pOOOTH IIPOMHCIOBOTO
3ATI3HIYHOTO TPAHCIIOPTY € BIIOCKOHAICHHS TEXHOJIOTIYHHX TPOIECIB HA i/ i3HUX
Komsax. B mammii gac HAfOUTRII IHTEHCHBHO €KCIUTYaTYIOTHCS MUT'I3HI IUIAXH
METATYPTriHHUX KOMOIHATIB, IMAaXT, PY/HHUKIB, Kap'epiB, BETUKHIX MAINIHHOOYTIBHUX
1 HaTomepepoOHNMX KOMOIHATIB 1 Ta 3a3HAYeHl II3HI NUISXH BUIPI3HAIOTHCS
MOPIBHSHO PO3BHHEHOI0 CXEMOIO, YCTaTKyBaHHSIM, DI3HOMAHITHHMH BaHTaXKHO-
pPO3BaHTAKYBATHHUMH MEXaHi3MaMH, pPO3TallyBaHHAM IIOTY)KHHX BaHTa)KHO-
PO3BaHTAXYBAIBHIX KOMIUIEKCIB, Cy9aCHHM PYXOMHM CKIazoM. Bce 1ie cTBOproe
COpPUATINBI YMOBH i1 (GopMyBaHHS  KUIBIIEBHX BUITIPaBHUIIEKHAX
MapmIpyTiB. BaOXIHBAM HaOmpsSIMKOM IIJBHIICHHS e()EeKTHBHOCTI pPoOOTH
MIPOMHICIIOBOTO TPAHCHOPTY € MOJANBINIHI PO3BHTOK PI3HHX BHJIB Oe3MepepBHOTO
TPaHCIIOPTY - KOHBEEPHOTO, TIPOTPAHCHOPTY, KAHATHO-IIJIBICHOTO, 30UIBIICHHS
MPOTSKHOCTI  IX JIHIH 1 MNPOAYKTHBHOCTL. [IpH 1mboMy MIBHINYETHCS
MMPOAYKTHBHICTH Mparli, 3HAYHO 3HIKYETHCSI COOIBAPTICTh TPAHCHOPTYBAHHSA i, IO
Ty’K€ BaXIHMBO, CTBOPIOIOTHCS CHPHATINBI YMOBH I aBTOMATH3AIlll MpPOIECY
MIEPEMIMIEHAS BaHTaXXy, ICTOTHOTO 3MEHINCHHS TMOTpeOH B TEPHTOPIl IS 3HOBY

CHOPY/KYBAaHHX IIIIPHEMCTB.
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2 Omniaka (yHKIIOHYBaHHSI TPOMHUCIOBOTO TPAaHCHOPTY y cdepl mojadi Ta

3a0HpaHHs BaroHIB

JIISITBHICTE MIPOMICIIOBHX, HaIIPUKIIA], TIPHAY0-30araqyBaIbHIX
MIIPUEMCTB Ma€ CBOI OCOOJIMBOCTI, 3YMOBIICHI 3aJIEXHICTIO €KOHOMIYHHIX
MMOKA3HUKIB B TIPHAYO - FEOJIOTIYHHX YMOB 3aATaHHA Ta BHAOOYTKY KOPHCHHX
KOTIATMH, OOMEKEHICTIO 3alaciB KOPHCHHUX KOMAIHH VY POJIOBHII, TEPMIHOM
(YHKITIOHYBaHHA MUIIPHEMCTBA Ta 0OCATOM BHPOOHHIITBA; TOTIPIIECHHAM YMOB
eKCIUTyaTallii poJIOBHINA 3a ITHOMHOK Ta 4acoM HOTO BUIIPAIFOBAHHS.

Kap'epamii TpaHCIIOPT CIyXUTh IS TEPEMINIEHHA TIPHHYOI MacH IIpH
BUIKPHTIH po3poOIIl poJOBHIN KOPHCHUX KOMAIHH 1 30CEpe/DKY€E B COO01 KOMIUIEKC 8
MPUCTPOIB Ta CIOPYJ, BKIIOYAIOYH pPYXOMHH CKIaJ, a TaKOoX JOHMOMDKHE
o0JrafHaHHA, TPAHCHOPTHI KOMYHIKAIIl1, 3acO0HN KepyBaHHA 1X poOOTOIO Ta MPHCTPOL
IJI TEXHITHOTO OOCITyroByBaHHS i peMoHTy. Ha KokHOMY Kap’epl 00JamToBaHO
IyHKTH HaBaHTAXXEHHA, JIO SKHX HaJIeXaTh €KCKaBaTOpPHI BHOOI ab0 MpOMDKHI
CKJIaJH, a TAaKOX IMYHKTH PO3BAHTaKEHHS PO3KPHBHUX IOPIJ] — BIIBAIH.

IIpp mpOMy KOpHCHI KONAIHHH TPHIHITO II0JlaBaTH Ha MOCTIiHI abo
THUMYAacOBl CKJIagd, OYHKepH JIpOoOHIBHMX, COPTYBaJbHHX, 30aradyBajJbHUX 1
opukeTHHX (hadpuk. Crerudika BIAKPUTHX TIPHAYHX POOIT IMOJIATAE B MTOCTIHHOMY
IIEPEMIMMEHA] POO0O0YHX MICIb, IO W 3YMOBIIOE OCOOIMBOCTI €KCIUTyaTarii
Kap'€pHOTO TpPAaHCHOPTY H JUKTY€E OCHOBHI BHMOTH J0 TPAHCIIOPTHHX 3ac00iB, IO
3aCTOCOBYIOThCSI Ha Kap'epax. Crerudiky Kap'€pHOTO TpPaHCHOPTY IOPIBHAHO 3
TPAHCHOPTOM 3arajlbHOTO KOPHCTYBAaHHS MOKHA C(OpPMYIIOBAaTH TaKUM YHHOM:
HEOOXIJTHICTh IIEpeCyBaHHA TPAHCIOPTHUX KOMYHIKAIMIH, OOJaJHAHHSI, ITyHKTIB
HAaBaHTAXKECHHS I PO3BAaHTAXEHHSA B MIPY MepeMiIeHHA (PPOHTY poOIT 1 30UTBIIEHHS
ITHOMHN Kap'epa; moTpeda MiIiiiMaTH Ta OMyCKaTH BaHTaXX1 B Kap'epl; IPH NEOMY
KYT 1 TIIPOTSDKHICTh 3TaflaHuX OIepalliii 3aJeXUTh BiJ TIHOMHI PO3pOOKH 1 BHIY
Kap'€pHOTO TPAHCHOPTY; 3HAYHA BEIHYHHA BAaHTAKOMOTOKY 1 BUCOKA IHTEHCHBHICTH

PYXY, IO BHMAara€ 3aCTOCYBaHHA JOCHTL ITIOTYXKHOIO 1 BayKKOTO YCTaTKyBaHHA,
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BITHOCHO HEBENMKI BIJICTaHI TPAHCIIOPTYBAaHHSI Ta TMOCTiifHa IX 3MiHa depes
MIEPEMINCHAS HABaHTXXYBAILHOTO OOJagHAHHA B3JOBXK (poHTY podIT 1
30UTBIIEHHS TIHOMHN Kap'epa — HEOOXITHICTh B3a€EMHOTO Y3TO/DKEHHS IapaMeTpiB
TPaHCIIOPTHOTO, TOOYBHOTO 1 HABAaHTAXXYyBAJILHOTO OOJIaTHAHHS I 3a0e3reueHHs
iX BHCOKOMNPOJYKTHBHOI poOOTH (30KpeMa MICTKOCTI KOBINA Ii TpaHCHOPTHOI
MMOCYIUHH, TPHUBAJIOCTI MPOCTOIB Ta 1H.); OOMEXKEHICTH po00YOro MpoCcTOpy Ha
TOPHU30HTAX; — 3HAYHI yAapHI HaBaHTaXKEHHS Ha TPAHCHOPTHI MMOCYAUHH, 0COOIHBO
IIPH IIEpEBE3€HHI CKEIBHUX IMopia. Bubip Buay Kap'epHOrO TpaHCIOPTY
3JIIHCHIOETBCS Ha OCHOBI TEXHIKO - EKOHOMIUYHHX pO3pPaxyHKIB 3 OISy Ha
KOHKPETHI TIPHHYOTEXHIYHI YMOBH 1 3aJIEKHTh TOJOBHHM YHHOM B TaKHX
YHHHHKIB: XapakTepHCTHKH i1 (PI3UKO-MeXaHITHHX BIIaCTHBOCTEH
TPaHCIIOPTOBAHOTO BAaHTAXKY (KOPHUCHOI KOTAIMHHI 200 pO3KPUBHUX ITOPIN);BIACTaH1
TPaHCIIOPTYBAaHHS, fKa 3aJIEKHTh BI PO3MIPIB Kap'€pHOr0 MOJNSA 1 IIHOMHH
pO3poOKH; BHPOOHMIO1 MOTYKHOCTI MIIPHEMCTBA, 00CATY IIEpeBe3eHb 1 TEMITIB X
iHTeHCH(IKAIl; TEOJOTIIHIX YMOB 3aJISTaHHSI KOPHCHUX KOIIAJIHH.

3aMI3HHYHUA Kap'€pHUH TPaHCHOPT TPAIUIIIHO 3aCTOCOBYIOTH IIPH
BUIKpPHTIH po3podmi pomoBum Ykpainu, kpain CHJI ta 3a xopgorHoM. BupoOHHKH
HAJIC)KHAM YHHOM OIIIHIOIOTH HOTO IIepeBari, 30KpeMa BUCOKY HaIIHICTE ¥ poOOTi,
3JJaTHICTh TEPEMINTyBaTH TIPChKI TOPOJH 3 PI3HUMH (I3HKO- MeXaHIIHUMHI
BIIACTUBOCTSIMH, BIJTHOCHO HH3bKY €HEPTOEMHICTE 1 BAPTICTh IIEPEBE3€HD, HEBEITHUKY
3aJIe)KHICTh B KIIMaTHYHAX YMOB 1 He3HAYHMIT HETATHBHHI BIUIHB HAa JTOBKULISL
3am3HHYHAN Kap'epHHH TPaHCIIOPT Ma€ Psj HEJOJIKIB, M€ 3/IaTHICTH IIpaIffOBaTH
TUIBKN Ha HeBeMHKUX yXwiaX murixy (40...50 %o), HH3pKa PO yKTHBHICTE Ipalil
IIEPCOHATY ¥ BHCOKA TPY/JAOMICTKICTh, HASBHICTh 3HAYHHX BEJIHYHH pajiyca
MIOBOPOTY PYXOMOTO CKJIaqy B TOPH30HTANBHIN IUION[HHI, MOPIBHAHO BHCOKI
KamiTaJIbHI BUTPATH Ha OOJamnTyBaHHS IH(PACTPYKTYPH, BEIHKI OOCATH TIPHHYIO-
KaMTaIbHUX POOIT, 0COOIHBO KOJIH Kap’€p TIHOOKHI, HEOOXITHICTh CTBOPCHHI
CHCTEMH €JIEeKTPOIIOCTauYaHHsA B pa3l 3aCTOCYBaHHS eleKTpoBo3iB. Ha cydacHHX
Kap'epax Moke OyTH BHKOPHCTaHA e€IeKTPOBO3HA il TEIUIOBO3HA TSTa, BATOHH P13HOL

KOHCTPYKIIlI Ta BaHTOKOMIHOMHOCTI. IlpHmdoMmy TeHACHIA 0 MIBHINCHHS
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MMOTY’KHOCTI €JIE€KTPOBO3IB 1 TATOBHX arperaTiB, a TaKOXX BaHTaXKOMIIIIMaIbHOCTI
BaroHIB, fAKa CIIOCTEPITAa€ThCA OCTAHHIM HYacoM, JO3BOJISE€ ICTOTHO 30UIBIIHTH
KOPHCHY Macy pPYXOMHX CKJIaJiB, HapON[yBaTH IHTCHCHBHICTh II€PEBE3CHB,
3MEHITYBaTH €KCIUTyaTalliifHi BHTPaTH.

CucreMa 3axoJiB IIOJ0 MOKpAIeHHS POOOTH MPOMHCIOBHX MIAIPHEMCTB

HaBeJIieHa HIDKYE (pHCYHOK 2.1).

e ; Peamizania -
- >~ TBOpHOTO -
: MOTEHLIANY g

BuaHaueHHA
CcTpaTerii pO3BUTKY

CHcrema / Brpoeamxenns
3axomiB pecypeosbepiraod
saxonie

=

Hogpamii
. 4 Y
o .y TEXHOJOTi9HMX
mpoLecax
JloricTiKa rpoLecy
repeeeseHs

Pucynok 2.1 — Cuctema 3axo/iB II0J[0 MOKpaIeHHd poOOTH MPOMHCIOBHX

MIIITPHEMCTB
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2.1 Opramizamnis poOOTH 3 BaroHaMH y TIE€PIOJI OYIKYBAaHHS 3aBaHTAKEHHS,

pO3BaHTaXEHHsA a00 TEXHITHOTO O0OCIyTrOBYBaHHS

Ha npoMmcrnoBuX miAIpHEMCTBAX YacTO BHKOPHCTOBYETHCS IHKIIIHO-
IMOTOKOBa TEXHOJOTLI BHIOOYTKY PyAH 3 BHKOPHUCTAHHAM aBTOMOOUILHO-
KOHBEEPHOTO TPAHCIOPTY.

Uacto Ha NAOPHEMCTBAX BIPOBA/DKYIOTH AaBTOMATH30BAaHY CHCTEMY
yrnpaBmiHHEI nyiapuemMctBoM  (ACVYII). MojepHizamis KOMIUIEKCY TEXHITHHX
3ac00iB po3mmpsie (yHKIIOHATLEHI MoXXiIuBocTi niyicuctem ACVYII 1 3a paxyHOK
[ILOTO YHCIO PO3B'SI3yBaHMUX 3a/a4 30UTbITy€eThCs. Ha miimpueMcTBax CTBOPIOIOTH 1
eKCILTyaTyIOTh aBTOMAaTH30BaHy CHCTeMH AucIeTIepchkoro ympaBmaaa (AC/Y) 3
METO KOOP/IHHAIII PyXy IMPOMHCIOBOTO TPAHCIIOPTY.

JlocTaBka pO3KPUBHHX IOPLA y BUIBAIH 3IHCHIOETHCSA 3a JOMOMOTOIO
Kap'€pHOTO 3alI3HHYHOTO TPAHCHOPTY MIANPHEMCTBAX, IO MalOTh Kap €pHI
noTykHocTi. Ha miimpueMcTBax Takuii CKJIaj BaroHIB HA3HUBAIOTh «BEPTYIIKOION,
OCKLUIBKH BIH Ma€ KUTBIIEITOIOHMI, pEBEpCHBHUIT MapIIpyT.

Kap'epri BaHTa)XOMOTOKH (GOPMYIOTHCS 3aJI€KHO BII (DI3MKO-MEXaHITHHX
XapaKTEePUCTHK TPAHCHOPTOBAHUX MarepiaiiB, NUIAXIB TPAHCIIOPTYBaHHSA Ta BHUJIIB
nepeBe3eHb. OCHOBHHII BHJI BaHTaXy, AKHH IIEpeMINIye Kap'€pHHI TpPaHCHOPT 1
BIUTHBA€ Ha BHOIp HOTO THIy — II¢ KOPHCHI KOIMAJIHHH W PO3KPHBHI HOPOJH, IO
MaloTh IIeBHI (PI3MKO-MEXaHIYHI BJIACTHBOCTI. lipHHYa Maca Ta 1 pI3HOBHIH
(kopHCHa KOTaIMHA, PO3KPHBHI MOPOJH, M'AKI I CKEIbHI, HEKOHIHINIHI PyIH Ta
IHITIE) MOCTABIISIIOTHCS 3 POJOBHINA MO TPAHCIOPTHHX KOMYHIKAIUSAX Y ITyHKTH
MPU3HAYEHHS, pO3TAllOBaHI B caMOMy Kap'epi (mepeBaHTaXKyBajdbHI ITyHKTH,
MPOMDKHI # yCepeIHIOBaIbHI CKIaJH), a TaKOXX Ha NOBEpXHI (IpoOHIBEHO-
30arauyBanbH1 GaOpuKu i BIABAIN), YTBOPIOIOYH Kap'epHI BAHTAXKOIOTOKH PI3HOTO
BHITY.

Kap'epHuit BaHTaKOMOTIK SIBISIE COOOK0 MPOTIEC PErYISIPHOTO MEPEMINIEHHS B

TOMY YH IHITOMY HAIPSMKY IIEBHOTO OOCATY TIPHHYOI MAacH (KOPUCHUX KOIAIHH 1
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PO3KPHBHHUX TIOpiF) M 9Yac BUIKpHTOI po3poOkm pomoBmm. Kap’epHi
BAHTAXKOMOTOKH OYBalOTh PI3HHX BHJIB, 1 IIe 3aJICKHTH BiJ GOpMH H ImapaMeTpiB
BHPOOOK, HANPAMKIB PyXy TPaHCIOPTHHX 3acO0IB 1 pO3TallyBaHHSA ITyHKTIB
3aBaHTAKEHHS Ta PO3BAaHTAKEHHS. 3a XapakKTepoM IOTOKY BAaHTaXKy PO3PI3HSIIOTH
JTUCKpPEeTHI (MUKIIIHAN TPaHCIOPT) 1 0e3nepepBHi (IOTOKOBHI TPAHCIOPT) Kap'epHI
BaHTaXomoToku [20].

[IpmitHATO BWAUIATH BaHTAXKOMOTOKHM TAaKWX BHJIB: e€IEMEHTAapHHIA,

3arajJbHHI, 30Cepe/KEHNI, PO30CepeKCHMI, 3MIMaHuii (1B, cxeMy puc. 2.2).

:
-
]
i

BIBan | 4
[t

Pucynok 2.2 — CxeMH Kap‘€pHHX BaHTXOIOTOKIB: a - €JIEMEHTapHHIA,
© — 3aradpHHII, B — 30CEpPE/DKECHHI, T — pO30CepeKeHUI, 1 — 3Mimanuii, 3D —

30arauyBanbHa pabpmka, IIII — MyHKT mepeBaHTaKEHHS

Ha rmuGoxnx ropu3oHTax Kap'epy MOXKYTh MapalelbHO (PYHKITIOHYBaTH JIBI
TPAHCIIOPTHI CHCTEMH: aBTOMOOUIBHO-KOHBEEpPHA IS JIOCTaBKH PYJIU B CXeMax
HIIT, 3ami3EAYHA I aBTOMOOUIRHO-3ATI3HAYHA U TEPEMIMICHHS pPO3KPHBHUX

MOP1T 13 BEpXHIX TOPH30HTIB Kap'epy [23].
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2.2 Ommc AIATBHOCTI 3alI3HAYHOTO MIJIPO3AUTy Ha 0a3l IPOMHCIOBOTO
MIIIIPUEMCTBA

Jlns opraHizamii Oe3meyHOTO pyxy O3B 1 3a0e3ledeHHs HeoOXITHOI
MPOITYCKHOI CIIPOMOJKHOCTI 3aJII3HNYHI JIIHII JUIATHECS PO3JAUTPHAMH ITYHKTaMH Ha
OKpeMi YacTHHH, 3BaHI meperoHamMu. Ha oJHOMY NUISXYy HEpEeroHy MOXKe, SK
MIPaBUJIO, 3HAXOAUTHCS TUIBKH OJHH MOI3].

Pyx moi3/iB Ha meperoHax OpraHI30BYETHCS TaK, MO0 KOXKEH MOI3] IIPoixas
PO3AUIRHHII IIyHKT HE paHillle, HUK IOMEpPeIHIH I0i3] MNpOHIIOB NOIEepeaHIN
pPO3IUTEHMI TYHKT a00 mpHOYB HA HBOTO (SIKIIO Iell pO3JUTBHUII ITYHKT Mae
KONIITHMIT pO3BHUTOK). Y IIMX BHIAJKaX pyX TMO3AIB OyJe po3MeKOBaHO
PO3IUTHLHUMH ITyHKTAMH.

Po3autbHI MyHKTH, N0 MAalOTh 3HAYHUI KOJIHHMIT PO3BHTOK, IO JIO3BOJISE
MpHMAaTH, BIANPABILITH, CXPENIyBaTH 1 OOTaHATH IOI3H, OOCIyrOByBaTH
BHPOOHIYI JUISHKA 1 MeXH, (popmyBaTH 1 po3)OpMOBYBATH MOI3AH 1 BHKOHYBaTH
BaHTAKHO- PO3BAaHTAXyBAJIBHI Ta IHII OMEpariii, HA3MBAIOTHCS CTAHILIMM.

VY zami3HHIHOMY IIeXy IMIIIPHEMCTBA MOXKe OyTH JeKUIbKa JeCATKIB
PO3IUTEHUX ITyHKTIB.

MUiK po3aUIEHIMH ITYHKTAMH BCTAaHOBIIOIOTHCS IOI3HI 3aCO0H 3B'A3KY IS
MAaHEBpPOBOTO Ta MOI3HOTO PYXY.

IlepeBipka HasIBHOCTI 1 CTaHy CHTHAIIB, IHBEHTApIO Ta JOKYMEHTIB Ha IOCTaX
MIPOBOIUTHLCSA HAYATLHUKOM CTAHIIII, a TAKOXK PEBI30pOM 3 Oe3MeKH pyxy.

[loTpiObHA KUIBKICTh TaTbMOBHX OalMakiB TOHA] JABOX, BCTAHOBIIIOETHCS
HAa9aJIbHUKOM CTaHIIii, BHXOJISYH 3 MOPSAKY 3aKpIIUIEHHS BaroHiB, 3a3HAUYEHOTO B
TPA crasmii.

VY 3ami3HMYHOMY IIeXy Kap'€epHO1 JUISHKH BCTAaHOBIIOIOTHCS OCHOBHI
IIBHIKOCTI pyXYy HOI3/IB:

- 15 xm/rog - mpum pyci 3 IHCTEpHAMH, 3ATI3HUYHUMHU KpaHaMH, IO
CTPUIOYHHX HEPEBO/IaX 1 HEPECYBHUM IUIAXAX Kap'€pHOTO JUISHKH;

- 10 xm/ToJ - 32 IIepecyBHIM NUIIXaxX Kap'epa;
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- 5 KM /To - 3 HECTIpaBHIMH BaroHaMm;

- 3 KM/rog - TIpH TepecyBaHHI II0 TEPECYBHHM IUIIXaX y (DPOHTIB
HAaBaHTAKCHHSI-BUBAHTAXKEHHSA TNPH INAXOJI JOKOMOTHBA JI0 CKIany, IIpH
BHPOOHMUITBI MTPO(UIAKTUKH BaroHiB.

Po6ota 3ami3HHIHOTO TPaHCIOPTY HA MIANMPHEMCTBAX BIIKPUTHX TIPHHYHX
po3po0OK BIIPIZHAETHCA Bl poOOTH HOro Ha METaNypriifHMX 3aBOJaxX; BaHTaXI
OUTBIT OJHOP1THI, HEMA€ YHCIICHHNX PI3HOPTHUX IEpEMIMeHh BaHTaXKIB 1 TaK Jajl.

Ha ripargopyTHIX MIAIPHEMCTBAX 1 Kap'epax HEPYHUX KOAIHH 3a113HAYHI
cTammii OyBarOTh, K TIIPaBIIO, TAKOro TIPH3HAYECHHSA: IIOPOJHI, PYIHI,
HAaBaHTAXXYBaJIbHI 1 PO3BaHTaXyBadbHI. [lopogHl 1 pyAHI CTaHIN CIyXaTh JJIA
pEeryJIFOBaHHS PyXy Ha TOJMOBHHX BIIKOTHHX NUIAXax 1 3a0e3ledeHHs HeOOXITHOI
MPOITYCKHOI CIIPOMOJKHOCTI [7].

JUIst TpaHCHOPTYBaHHS TipCHKOI MacH BHKOPHCTOBYIOTH BaroHH-CaMOCKHH

ity 2BC-105 BanTaxomaiiomuicTio 105 T (puc. 2.3).
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Pucynok 2.3 — Baron-camocku Tty 2BC-105 BarTakomimiiomuictio 105 T

IMlectuBicHi Baroum-camockuau 2BC-105 BaHTaXOMiAHOMHICTIO 105 T

noOyaoBani KaniHIHTpaIchKHM BaroHOOYAIBHIM 3aBO/I0M 3aMicTh BaroHiB BC-100
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BaHTaxomaiiomHuicTIo 100 T, Ipu eKkcIDTyaTarii SAKHX MalH MICIE IMOITKODKSHHS
PI3HIX HECYYHX €JIEMEHTIB.

IloBepHeHHs Ky30Ba B TOI3HE TOJIOKEHHA MICIS  PO3BAaHTAXKECHHS
BIIOYBa€eTHCS MPUMYCOBO IIiJ] JI€I0 CTHCHEHOTO TIOBITPS, MO MOJAETHCA B BEPXHIO
MOPOKHHHY CEPEAHHOTO PO3BAHTAKYBAIBHOTO IMIIIHAPA, IO TO3BOJISE IPHOIH3HO
Ha 20% CKOpPOTHTH 9ac IIOBHOTO IHKIY PO3BAaHTAXEHHS BaroHy. Y MeXaHI3MI
HaXIWITy Ky30Ba BYICYTHA CKJIQJIHA CHCTEMa JIHUTHX BaXKEJIIB, MO CHPOIIY€E PEMOHT 1
eKCIDTyaTallio IHX BaroHiB y HopiBHAHHI 3 BaroHamn BC100.

JlocniympkeHHs eKCIUTyaTamiiiHnX sAKocTell BaroHiB-camockmmie 2BC-105
MIATBEPIIUTH ©(PEKTUBHICTh BXKHTHX 3aXOJIB IIOJI0 TOJIMIICHHS KOHCTPYKIIII
BaroHa.

Baron-camockuy 2BC-105 sBmsie €000 CYIUIBHOMETAIEBY 3BapeHY
KOHCTPYKIIIIO, IO CKIAJA€ThC 3 HIDKHBOI paMH, Ha SIKY COHPAETHCS KY30B, 1 IBOX
TpHUBICHHX BI3KIB YB3-11A.

Kyz3oB Barona-camockujga mpejcTaBisie co0ol BepXHIO paMmy, [Ba
MO3/I0BXKHIX OOpTa, M0 BIIKUAAIOTHCA BHHU3, 1 JIOOOBI CTIHKH 3 pO3TallOBAHUMH
BCEpeIHHI MeXaHI3MaMH1 BIKPUBaHHS OOpTIB CTAHOBIIATH Ky30B BarOHa-CaMOCKHIa
2BC-105 [8].

OmnepaTnBHE IUIaHYBAaHHS 1 KEpIBHHIITBO pPYXOM IIOI3IIB Ha Kap‘€pHIH
TIUISHI TTOKJIQa€ThCAd HA HAYaJIbHHKA 3MIHH 1 JUCIETYepa Kap'epHOI IUISHKH.
HavanpHuK 3MiHH (JIHCTIeTYep ) Kap'epHO1 JUISHKH Ja€ PO3MOPSKSHHS Ha 3aKPHUTTS
1 BIIKPHUTTS MEPETOHIB, MepeX 3 OJHMUX 3acO01B 3B's3Ky Ha I1HIIM MDK PO3AUTEHAMH
IMyHKTaMH, B3a€MOIIOB'S3y€e pOOOTY 3alII3HHYHOTO TPAHCIOPTY Kap'€épHOTO IEXY 3
PYIHHKOM Yepe3 [AHcCHeTdepa PYOHHKA, 3 €HEPTrOJUCIETYEPOM, BIJJA€
PO3MOPSI/DKEHHA 3 PyXy MOI3/IB, IO BIIKTIOYCHHIO KOHTAaKTHOI Mepexi 1 1l
MIKTIOYEHHS Ha OKPEMUX JUISHKaX NMUIIXY a00 MIISIXIB IEPETOHIB 3 PEECTPAITIEIO B
CHemiaTbHUX XypHanax. [Ipu mpuifoMi 3MIHH IPOBOINTE 3BIPKY 9acy 1 BIJIa€ 1HIII
PO3MOPSKEHHA 3 PyXYy MOI3/iB B yCHIIT a00 MICHMOBIIT opMi ANCTIETICPCHKIM I

HaKa3aMH 3 PeeCTpaIli€l0 B CIemalbHIX KypHamTax [10].
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Po6orta cranmii opraHi3oBY€eThCS Ha OCHOBI IUTaHY ITepEBE3€Hb, KOHTAKTHOTO
rpadika, IWIaHy 1 cXxeMH (OpMYBaHHS MOI31B.

OCHOBHI 3aB/IaHHS Y€PTOBOTO I10 CTAHIII HACTYIIHI:

- BHKOHAHHS 3MIHHOTO IUTaHy poOOTH CTaHIIIi;

- opragizalisi pyxy MOi3/iB 1 MAHEBPOBOI poOOTH.

Jlo umcna HaHOUTBII BIAMOBLAATBRHHUX OIEparliii, BHKOHYBAaHHX CTAHIIIEIO,
BUIHOCATHECS TPHIIOM 1 BIANpaBiIeHHS MNoi3AiB. [loTArH Ha CTaHIO ITOBHHHI
MpHHMATHCS TUIBKA Ha BUIBHI NUISXH 1 TUIBKA IPH BIIKPHTOMY BXUTHOMY
cBiTIOdopi.

UeproBuii mo craniii 3000B'I13aHIIT CTEKHUTH 3a BUIBHICTIO a00 3aifHATICTIO
MpHIMATFHO - BIANPaBHUX INUIAXIB 1 B 3aJIEKHOCTI BT rpadika pyxy IOi3/IiB
3a3JaIeTIb IUIAHYBAaTH IIOCTIJOBHE 3aHATTS NUIAXIB MPHOYBAlOTh MOTATAMH 1
CKJIaJaMH BIAMOBIIHO 10 IX cmermaiizalii, BcraHoBiaeHol TPA craHmil.

YeproBuii 1Mo cTaHIlI BeJle HACTUIBHHUIT )KypHAI - I1e OCHOBHHIT JOKYMEHT JIIA
peectpamii mpuHOYTTS, BIANpPAaBISHHSA 1 MPOXO/DKEHHS moi3iB. Ha mpoMDKHHX
CTaHIIIIX 3alOBHIOIOTH JKypHanu 3a ¢opmoro 2-J[V, a Ha CcoOpTyBadbHHX 1
OUTBHAYHUX cTaHNIX - @opmy Tpetuny V. YV mactutpamiil sxypran J[CII 3ammcye
BCl 0€3 BHHATKY IPHOYBarOdi 1 MPAMYIOYl Yepe3 CTaHII0 Oe3 3YMHHKH IOI3/IH,
MMOOTHHOKI JJOKOMOTHBH, IITOBXadl Ta 1HII pyXOMIi OJIHHAIN HEe3HIMHOTO THITy. Bci
3allICH BHKOHYIOTHCA OOOB'SI3KOBO YOPHWIOM YITKO 1 SICHO, BIIMOBITHO IO
HaliMeHyBaHHA Tpad. 3ammcH B HACTUILHOMY JKYpHAJIl € IMIJCTAaBOI0 I Iepeaadl
Ha CYCIIHIX CTaHIIX Ta TOI3HOTO JHCIeTdepa BUIOMOCTeH Mpo MIpHOYTTA
(moBepHEHHA) BUINPaBJICHHS, IPOXO/DKEHHS MO13/1IB [4].

Kypran nucnerdepchknx HakasziB (dopwma J[V-5) Bege moizHmil aucrerdep 1
1o Tii ke popmi ocoOHCTO YeproBmuii Mo craHmii ado omepatop. OCKUILKH TOYHE
BHKOHAHHS PEECTPOBAHHX HaKa3iB Oe3locepeHhO IOB'SI3aHO 13 3a0e3meueHHAM
Oe3Iexkn pyXy Hoi3/IiB, YepTOBHI IO CTaHIIIL ad0 OIepaTop IICIA 3alMCy B XKypHAIL
3000B's13aHNUIT JOCIIBHO MOBTOPHUTH 3MICT HaKa3ly MOI3HOTO JIHCIIETYEPA.

Kypnan noizaux tenedororpam (dhopma J[V-7) BeteTbcsl Ha KOXKHIN CTaHITIT

IIpH pycl 1Mo TeneOHANX 3ac00ax 3B'A3KY.
32



BuBe3eHHSIM TIpChKOI MacH BHKOHYEThCA 4 3MiHaMH. J[J1d mboro BeeThCS
0OJIIK ITepeBe3eHHs TIPHUYO0I MaCH 3aT13HHIIHOTO KOMILICKCY.

AmHami3 J0BIB, IO 3aTI3HHYHHI TPAHCIOPT — CKJIAJHE BHPOOHHUIITBO, SKE
CKJIAJA€ThCs 3 PI3HHX TICHO TMOB‘S3aHUX OJ[HA 3 OJIHOIO Tady3el rocroapcTBa:
JTOKOMOTHBHOTO Ta BaroHHOTO JEMNO, KOJIHHOTO TOCIOJAapCTBa, CHTHANI3AIIL Ta
3B 53Ky, TOmIO0. B3aemMois 1 31aro/’KeHiCTh MHX TOCIIOJAAPCTB BHMAarae peTeabHOro
HOPMYBaHHSA BCIX OIlepamid I dYac 3ICHEHHS IIepeBI3HOro IIporecy. Y
TEXHOJIOTIYHOMY IIPOIleCl 3a3HAYAIOTHCS CTaH 1 MOPSJIOK OIeparliid, SKI KOMITH
BHKOPHUCTOBYIOTHCS, 1 AKI camMe IPAIliBHIKH BIIMOBIIAIOTH 32 BHKOHAHHA KOXKHOI
omeparti.

AJle € i Takl HEOJIIKHA:

1. ByIIBHHIITBO 3aIi3HHIN BHMAarae BEIHKHX KAIlITAIOBKIA/ICHb.

2. Benmnka BapTICTh pyXoMoro ckiagy (s MoOyI0BH 3ali3HHIN Tpeda
MaTH  BEIHKY KUIBKICTh MeTany, mpuoamsao 200 T Ha 1 kM TiHIl, HE BpaXOBYOUH
pyxomoro ckiaay. BapTicte 1 kM oTHOKOIMIITHOT JTiHIT B 3 pa3u BUIIA BapTOCTi | KM

nroceiiHol Joporu, y 6-7 pasiB BHINE BapTOCTI | KM pIYKOBOTO MUIAXY.

3. Hewmae 9iTkoi B3aeMo/1il B poOOTI pi3HUX CIYXKO.
4. Henomikn B yTpuMaHHI Ta SKOCTI pEMOHTY TEXHITHHX 3ac00IB.
5. OcobnuBocTi IPO(UIPHIX YMOB - II€¢ HAasABHICTh KPYTHX MITHOMIB 1

coyckiB. KpyTl miaiioMH BIUIMBAlOTH HAa HOPMH MacH I0i3/1a, XOJIOBY IIBHJIKICTH
pPyXy 1 CTaHINiHI IHTEpBaJIH, a KPYTl CIOyCKH - Ha CTaHINIHI IHTepBain. B
OCTaHHBOMY BHIT3JIKy, HEOOXITHO 3aBYacCHO TOTYBAaTH MapIIpyT IpHIioMYy depes
MOTHBICTH TMPOI3/Ty MOi3I0M 3aKPUTOTO BXIJJHOTO CHTHAIY.

6. Hecraua pyxoMoro ckiagy (JIOKOMOTHBIB, BaroHiB, HEIOCTaTHA

peMoHTHa 0aza).

7. Bennke cmoXuBaHHA €HEPrOpecypciB MPH MAHEBPOBIH Ta IOI3IHIN
poOoTI.
8. HenmocTaTHst KOpHCHaA JOBXKHHA TYMHKOBHX KOJIH, BHACIIOK YOTO

KOPOTKHH ()pOHT BAaHTAXKHO — PO3BAHTAKYBAILHHUX POOIT.

9. KopoTka goBxuHa i i3JHAX KOJII.
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10.  JlomatkoBa MaHEBpOBa pobOOTa.

11. He BucTtadae NOTY>KHOCTI TATOBHX arperariB i3-3a NepeBHUINEHHS MacH
MO131y.

12. Benmka KpyTH3HA yXWIIB.

13. Henomagxu 3aco0iB CIIb (Ha mymsT-Tablio0 MoKasye  IIOMIUIKOBY
3aHATICTH 200 BUIBHICTH KOJIIL).

14. HeedexTnBHe BHKOPHCTAHHS KOJIHHOTO PO3BHTKY.

15. OOpuB KOHTaKTHOI MepexKl, Il pO3KpaIaHHA.

16. Bemmkuii mpoOir BepTYIIKH.

17. HeBennka MpoIyKTHBHICTh BEPTYIIKH.

Jlo 3aTI3HHYHOTO TPaHCIOPTY Hapasl BHCYBAKOTHCA IIIBHINEHI BHMOTH. I3
KOXXHIM POKOM 30UIBITYETHCS BaHTaXK000ir. J[JIsi MOBHOTO 3a/I0BOJICHHS MOTped
yCIX IIepeBe3eHbh HEOOX|THO BHKOPHCTOBYBATH HOBITHI [JOCATHEHHS HAyKH 1

TE€XHIKH, BHPIIMHATH HA3KY MPpoOIeM y cdepl 3aTi3HIIHOTO TPAHCIIOPTY.
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3 Pexomenpamii IMOA0 BIOCKOHAICHHS (YHKIIIOHYBAaHHSA 3aTI3HHYHOI

1HPPACTPYKTYpH MIPH MAHEBPOBHX OIEpaILIX

3poCTaHHA NEpeBe3eHb HA 3AI3HHYHOMY TPAHCIOPTI BH3HAYAETHCS PIYHHMH 1
MEPCHEKTUBHUMH IUIaHAMH PO3BUTKY. BIATOBIAHO, IIBOMY 3pOCTaHHIO ILIAHYIOTh
MIJBUINICHHS TIPOITYCKHOI 3JTaTHOCTI JIIHIH, CTaHIIHA, JEMO Ta IHIMHX MIPO3JUIIB.
Kpim 30UTBIIEHHS MPOITYCKHOI CIIPOMOJKHOCTI Ha TPHBAIMI TEpMIH, B IPaKTHII
BHHIKA€E YacOM HEOOXITHICTh MUIBHIIUTH PO3MIPH PyXy. Y IIbOMY BHITQJIKY, SKITIO
BHKOPHCTAHI pE3epBH MPOIYCKHOI CIPOMOXHOCTI, 3aCTOCOBYIOTH THMYAacCOBI
3axoAan mojo ¢dopcyBaHHA ii, 30epexkeHHS SKUX Ha TPHBAIHH TEepMIH He
€KOHOMITHO.

MosxHa Ha3BaTH TPU OCHOBHI TPYIIH 3aX0/11B 30 UTBIICHHSI MPOITYCKHO1 3/TaTHOCTI:
OpTaHI3aIiiiHO - TEXHIYHI 3aXOJH - Kpalle BHKOPHCTAHHS [IFOYHX IIOCTIHHHX
MIPHUCTPOIB JIIHII 3 YCYHEHHAM B JESIKHX BHIIQIKaX "BY3BKHX MICITh" IIPH HEBEITHKHX
KaIlTaTOBKIIA/ICHHAX ; 3aX0/IH THMYACOBOTO XapaKTepy; PEKOHCTPYKIIisl TEXHITHOTO
OCHAIIeHH! JIiHIil 1 HoBe OyMIBHHAITBO [7].

J1o 9rca OCHOBHHX OPTaHI3aIliifHO — TEXHIYHUX 3aXO0/IIB BIIHOCSITHCS:

- CKOpPOYEHHS CTaHIIHHUX IHTEPBAIIB HAa CTAHIILAX, JIIKBIIAIISA BOPOIKUX
MapIIpyTIB, 3MIHA ICHYIOYOI PO3CTAaHOBKH CHTHAIIB, 30UIBIICHHSA CTPUIOYHHX
IIOCTIB;

- 30UTbIIIEHHS BarWm TOI3[IB — 3acTOCYBaHHA MIIMITOBXYBaHHS,
3/IBOFOBAaHHS MOTATIB;

- YCTAaHOBJIEHHS JOJATKOBHUX IEPECYBHHX TATOBHUX IIICTAHIINA Ha
eIeKTpU(IKOBAHNX IUISHKAX;

- 3aCTOCYBaHHSA TaKHX THINB TpadikiB, MO 3a0e3MeUyIOTh HAHOLIBII
IUTEHE BUKOPHUCTAHHS IIEPETOHIB;

- IHTEeHCH(DIKAId BHKOPHUCTAHHSA TEXHITHHX 3aCO0IB;

- CKOpPOUYCHHS TEXHOJIOTIYHHX HOPM 4Yacy Ha 00pOoOKy COCTaBIB;
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- BHKOPDHCTAHHA Ha CTaHlIiHX HE 3aBaHTAKEHHUX KOJIIil I IIPOITYCKY

BaroHOIIOTOKY BaKJIHBINIOTO MPH3HAUEHHSA, TOOTO 3MiHA CIIEIiani3amii KOJIiii;

MOCIWJICHHSA MEXaHI3MaMH 1 poO0Y0r0 CIIIOKO ITyHKTIB HAaBAHTKCHHS 1
PO3BAHTAXKEHHS, BUKOPHUCTAHHA JI0JJATKOBHX BAaHTAXKHHUX (DPOHTIB;

- PO3BaHTaXXEHHSA [I€TI0, IO MAaloTh HEJOCTAaTHE OONaJHAHHA, BT
PEMOHTY JTOKOMOTHUBIB Ta 3aBaHTAXKEHHS OLIBIN MOTYXXKHHX JIETIO;

- 30UTHIIHTH JIOBXKUHY ICHYIOUHX TYIHKOBHX KOJIIil;

- CEKITIOHYBaTH KOJIII I MOYJINBOCTI I10/1a491 Ha YaCTHHH;

- 3alpONOHYBATH CHCTEMY BIJIEO CIIOCTEPEIKECHHSA |

- 3MEHIIUTH 000pOT BaroHy (JIOKOMOTHBY) I | UK omepartii;

- YKIACTH 3‘€AHYBaIbHY KOJIO JIIS pO3BOPOTY BEPTYIIIKH.

PeKoHCTpYKIIF0 TEXHITHOTO OCHAIEHHS JI1HII MOYKHA PO3IUTHTH HA HACTYITHI
OCHOBHI TPYIIH:

- PEKOHCTPYKITSI TSITH — BBEJEHHSA OUTBIN MOTY)KHHX €JIEKTPOBO3IB abo
TEIUIOBO3IB;

- MTOCIUICHHS KOJIIHOTO PO3BHTKY — OYJIBHHIITBO pO3‘13/IB,
JBOKOIIIIHUX BCTaBOK, JPYTHX Ta TPETIX TOJOBHUX KOIIli Ha MEpPEroHax, yKiIaJKa
JOJJaTKOBUX KOJIiH, mepeOy/IIBHAIITBO TOPJIOBHH CTaHINH, MOOYI0Ba JIOJaTKOBHX
COpPTYBAJIbHUX Ta HABAHTAXKYBAJIbHO — PO3BaHTaXXyBaILHUX IPHUCTOPOIB;

- «YCHIICHHS» KOJIi Ta INTYYHHX IPHCTPOIB — IepedyJoBa MOCTIB,
IIOM ‘ SIKIIIEHHS TIPOoQLIIO;

- PEKOHCTPYKITSI 3acO0IB CHTHaII3aIli, IIeHTpaii3arii, OJOKyBaHHSI Ta
3B S3KY .

IIpoGneMu 3amMi3HHYHOTO TPAHCIIOPTY MOXKHA BHPIMIHTU 1 TAKHMH MUISXaMH:
30UIBIMATH IMIBHAKOCTI PYXY MOTATIB, 3a0€3MeYNTH 3pPOCTaHHSA NPOIYKTHBHOCTI
Mpari Ha 3aJI3HHYHOMY TpaHCHOpTi. BupimeHHs X mpoOieM BiIOYBaeThCS ¥
JIBOX HANPAMKAX: PO3BHUBAETHCS 1 YIOCKOHATIOETHCS MaTeplalbHO — TEXHIUHA Oa3a
3aTI3HAYHOTO TPAHCIIOPTY, BHBOJWUTHECSA OpTaHI3amil poOOOTH 3ali3HHIHOTO

TPAaHCHOPTY HA HOBHI PiBEHb.
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Pucynok 3.1 - Hanpsamu po3BATKY 3alli3HAYHOTO TPAHCHOPTY MPOMHCIOBHX IIIIMPHEMCTB
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OHOBJIICHHS Ta TIONMOBHEHHA TNAapKy JOKOMOTHBIB 1 BaroHiB NUIAXOM
OCHANIeHHSA HOTro OUIBII HaIifHIMH JOKOMOTHBaMH HOBHX cepiii, €lIeKTpo - Ta
TH3eTh-TI0131aMH, BAaHTAKHIMHA BarOHaAMH IJIBHITIEHO] BaHTAXKOTIIIIOMHOCTI.

3a oCcTaHHI POKH Y BarOHHOMY TOCITOJAapPCTBI KUTBKICTH TPAHCIOPTHUX IOI
gepe3 HeCIPABHOCTI TajlbM BaroHIB 3HAYHO 3pOCIa i CTalla OCHOBHOI MPHYHHOIO
BIIMOB BaroHHOTO MapKy. OCHOBHUMH HECIIPAaBHOCTSIMH TaTbMIBHOTO 00JIaJHAHHS
BaroOHIB CTaJll BHUTOKH TOBITPA y MICIX 3°€JHAaHHS TalbMIBHOI Mepexl H
HECIIPABHOCTI TaJIbMIBHHX TMPWIAJIB. 3arajlbHONPHIHATA KOHCTPYKIIA BI3KIB
BaHTa)KHOTO BaroHa  He BiqNOBiMae cydacHHM BmMoram. Cepen TIpHYIHH
HE3aI0OBUILHOTO IX CTaHy B €KCIUTyaTalil € HEMOBHe 3a0e3ledeHHs HeoOX1THHM
cIIelfiajizoBaHNM 00JIaJHAaHHIM JUIA BITHOBJIEHHS JeTaeil BI3KIB I 9ac IUIAaHOBHX
PEMOHTIB BaroHiB, HEJIOCTATHE ITOTIOBHEHHS HOBAMH HAJ[PECOPHAMH OamKaMH Ta
OOKOBHMH paMaMH.

Jlnsa 3abe3neueHHs 0e3BIIMOBHOI poOOTH XOJOBHX YACTHH JI0 JOCSTHEHHS
BCTAaHOBJIEHOI HOPMH IIPpOOIry MDK JEIMOBCBKHMH pPEMOHTaMH HEOOXITHO
MPOBOJIUTH MOJIEPHI3AIIIO BI3KIB JUIA IIJBHINCHHS iX €KCIUTyaTaIlliHUX SKOCTei
IIUISIXOM 3aCTOCYBAHHS 3HOCOCTIHKHX METaIeBHX MPOKIAOK Y AN STHHKOBHX
By3/1ax, (pUKIIITHIX KINHIB 3 BHCOKOCTIHKOTO YaByHa, MOJIEpHI3aIlll BI3KIB 13
3aCTOCYBaHHSIM TIPYXKHHIX €JIEMEHTIB, IO Mepe10a4aroTh YCTAHOBICHHS TIPYKHO —
KOTKOBHX CKOB3YHIB.

HaykoBo — TeXHIYHHIT pPO3BHTOK 3aJIi3HHYHOTO TPAHCIIOPTY MOBHOK MIpOIO
3a]IeKATHh B PIBHA IHTEIEKTYallbHOI, TBOPYOI MJISJIBHOCTI CIEIIATICTIB, BIJ
YCBIOMJICHHSA BCIMa TMpAaIiBHUKAMU 3HAYUMOCTI Ii€l JUBUTBHOCTI IS PO3BHUTKY
rary3i Ta CTBOPEHHS CIPHUATINBHX YMOB IS peai3amii HayKOBO — JIOCILTHHITBKIX
Ta JOCIIJJHO — KOHCTPYKTOPCHKHUX po3poOok. CTBOpeHHS H YyIpOBaKEHHS HOBOI
TEXHIKH Ta TEXHOJIOTIH MaTHMe BHUpINIAIbHE 3HAYCHHS B 3a0€3MeUeHH] 30UTbIICHHS
o0OcsaTIB Ta Oe3meKH 1 HA/IIITHOCTI IIepeBe3eHb, MIIBHINEHHI MPOIYKTHBHOCTI Ta
MOKPAIIeHH] YMOB Tparli, 3HIWKEHHI €HEPTOEMHOCT] PO TYKIIIi.

BaxnmBe wmicnie y BHpINIEHHI BCIX IMUX MPOOJIEeM HAIESKHTh BHHAXITHUIBKIA Ta

paIioHATI3aTOPCHKIN ILUTLHOCTI, IO € OIHIEI0 3 HAHMOTY KHINIAX PYIIIHHAX
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CILT pO3BHUTKY. Jlma 3a0e3medeHHs Oe3lekn pyxy HEOOXUTHO BIPOBAIKyBaTH
CHCTEMHHH IMJIXT A0 NpoUIaKTHIHOI pOoOOTH Ta YHpaBIIHHA OE3MEKOI0 PYyXY.
Cucrema ympaBIiHHA O€3MEKOI0 pPYXy € IUIBOBOI IMJICHCTEMOIO  3arajabHOL
CHCTEMH VIIPaBIIHHA, fAKa M Yac OpraHizamii 1 (yHKIIOHYBaHHS IIPOIECY
IIepeBe3eHb 3a0e3meduye MATOTOBKY, MPUHHATTS I peali3alliio OpraHi3alliiiHuX,
VIIPaBIHCHKUX 1 TEXHIYHUX PINIEHb, CIPAMOBAHHUX HA 3a0€3MeUeHHS PyXY MOI3IIB,
30epeXKeHHS JKUTTS il 3[0pOB ‘s JIIOJei, MalHa, JOBKULISA Ta BHSIBICHHS H OIIHKY
YHHHHKIB, [0 BIUTHBAIOTEH HA PIBEHb OE3MEKH.

[TithOBY ¢dyHKITITO parioHaIi3aIi IpoIecy (G YHKITIOHYBaHHS
TPAHCHOPTHOTO KOMIUIEKCY MIIPHEMCTBA MPOMOHYEThCA CHOPMYBATH y BUTTIAII

CHCTCMH 3MCHIIICHHA 060p0Ty BCPTYIIKH:

e L
F—t(T ) (3.1)

of

Tos =1 (M,n,V) — min

DyHKIIS 000pOTY BEPTYIIKH, Ta CHCTEMa il 00MEKEHb:

T[)ﬁ = f (M, Lm, Pq, t Bpp» m, tgni;[, k) - lllill (3.2)
MeN Me [16;22]
Ln>120
P, [0;1] (3.3)

40 < t,,, <90
M [8;11]
T caix — min

k>0,k — min

ne M — KUIBKICTH JOKOMOTHBIB;
L - JOBXHHA BaHTa)KHO - PO3BaHTaKyBAIBHUX (DPOHTIB, KM;

P, - IIMOBIpHICTH TOMMWIIKH;
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t spp - YAC BAaHTAXKHO — PO3BAHTAXYBAIHHUX POOIT;

m — KUTBKICTh BaroHIB Y COCTaBi, OJ1.;

tenix — 9Yac CIIYBAaHHSA COCTaBY BIJl BaHTAXXHOTO (POHTY 10 (POHTY
BHBAHTA)KCHHS;

k - xamiTansHI BKIIQJICHHS Y MOJICPHI3AIIIO CTAHITIA.

3a pe3yiapTaTaMH MOJICITIOBAaHHS BHPOOHHYOI CHTYyaIlll MpH 0OCIyroByBaHHI
BAaHTXHUX IMOTOKIB TPAHCIIOPTHOTO KOMIUIEKCY (puc. 3.2) MOJKHA IMMOOAYHUTH, IO
IIPH JOTPUMaHHI JJAaHAX BHMOT, a caMe — paIfioHaIi3aIlli MUKy 000pOoTy BepTYIIKH
3a paxyHOK 3MEHINEHHS 9acy BaHTAXKHO — PO3BAHTAXYBATbHHUX POOIT, 3MEHIICHHS
9acy CIIyBaHHS COCTaBY Bl BAaHTAKHOTO (DPPOHTY /10 (PpOHTY BHBAHTAKEHHS Ta
3MEHIICHHS BHTpAaT  HA KamTalbHI BKIAJACHHI Y MOJCPHI3AIII CTAHIIIH,
3alUIaHOBAHUIl IUTaH IIepeBe3€Hh BHKOHYETHCS B MOBHOMY 00cs3i (3a paXyHOK

OIBH/INIOTO 3BUIBHEHHS ()POHTIB HABAHTAXKCHHS 1 pO3BAHTAKECHH).
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Pucynox 3.2 — [Iporpamumii

iHTEpdeiic

TE€XHOJIOTII ITo/[a4l Ta MpHONpPaHHS BaroHIB

Ta PEe3YyIbTaTH

HaBanTameHo: 15540 Bl HasaHTameHo!; 1901
Mnax Bekpuwa: 5000 AXAREHH I B cxpua: 300 01.12.2016
cM Meperpya: 10686 :;_ Meperpya: 1455 caa-1
3 HamBa: 1165 DambBa: -642
HapaHTameHo: 31080 Bi HasaHTaxeHo!: -13639
Mnaw Bockpwwa; 10000 Lux:ncun Bokpeiwa; -4700 01.12.2016
noboBwid Meperpya: 21400 - Meperpya: -9259
OawmbGa: 2300 Hambaz 777
MNo3KC Bup rime i = 1 2 3 ] 5 L] T B of. sara s, of em
mym.
scxpmwa cxana_(64) 15 7 0 0
scxpuwn Hanocw (42) 50 1] !
smin. 0w 20 (4] { 0
neperpya chans 135 s 0 C
noperpya nanack 13 [1] 0
0 [i]
sexpaws cxana (68) 18 5 0 ']
scxp nanocu (42) L L1 L0 11 11 sq 53 2650
[i] [1]
2650
12 s PP TR
noperpya Harnock B 45 ( !
( C
senpmun exans (64) 5 ( [
sompuwa wanocw (42) 0 0 !
0 [
2745
90 == PP
neperpys nanock B 10 Lo Lo 1 1o |10 45 6 I 2745
neperpya ck. ok in 8 0 [1]
seEpuiua cnana (G4) 15 7 1] C
p——— T <n [i [
{
- 0
1 1 neperpys crana 5 135 s (
neperpya warnocu(8) S 0
(50) i C
scepuwa cxana (B4) 15 7 ( C
mexpuin nanocn (42) 50 [ C
0 [1]
= 2275
74 neperpy ckana B 11 11 11 THET Lo 13 635 2275
noperpya nanock B a5 0 D
e ——rg— 0 D
seapuuus cuana  (B4) 15 71 1] 0
r—— 0 0 C
[i] 1]
606 === PP T 2838
neperpys nanock 8 11 11 11 1010 10 43 63 2835
" pya cr.ox (50) 1]
15 7 (]
meapwiin nanock sq [1]
cxana{G4) 15 37 ] ! 2345
7 5 neperpys crana § 11 1010 9 11011 s 1s 67 2345
neperpya Hanock 8 46 4 [1] [1]
cii.ox {50) 4] 0
T — 1% < 0 [
pr—rT—— 0 [
0 C
1941
86 noperpya ceana § Lo Lo Lo Lo 15 s 40 1418
P————TY e 0 C
ey (50} 17 523
scxpwin cxana  (84) 15 7 0 C
ncxpuwn nanocu(42) 11 L1 10 T =g 53 2650
i C
20 s T T 2680
( C
n_ 20 ! [
Bexpuna aar 5300
- BCKPULLA 106 5300
- 5300
Bexpua sar,
n 10600 NEPErPY3 313 12141
Meperpya cxana 6038
Meperpy: axien. 523
Neperpys wasocn 5580 3ABAHTAMEHO 419 | 419 17441 17441
TIEperpya
, 12141
——
20 OAMBA 1 0 0 0
97 OAMBA 2 11 6 17 |1523,09 523,09
BCKpMILA OXMCT. l
OAMBA 523

MOJICIIHOBaHHA
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4 TexHIKO-€KOHOMIYHA apryMeHTalid BHOOPY HalpAMY MOJIepHI3alii

TISUTEHOCTI IIPOMHUCIIOBOTO TPAHCTIOPTY

4.1 TIporHo3Hi po3paXxyHKH 0OCSTIB BAHTAXKOTIEPEBE3CHb

JIJIst OTpUMaHHS €KOHOMITHOTO e(DeKTy B yOCKOHAIEHb IS HMiIIPHEMCTBA
MOTPiOHO TIEpI 3a Bce BH3HAYEHHS IPOTHO3HMX OOCHTIB mepeBe3eHHs. /(s mboro
MIPOBEICHO aHAI3 CTAaTHCTHIHOI BHOIpKH (TaOmuis 4.1) mepeBe3eHb MAIPHEMCTBA

3a OCTAaHHIA MIepioj.

Tabmumsa 4.1 — @akTiaHl 00CATH TepeBe3eHb TIPHHYOI MacH MPOMHICIOBHM

IIITPHEMCTBOM
Poxnu 2020 2021 2022 2023 2024
Obcsrn I;Zfilefe?’em’ 16500000 | 18000500 | 21500000 | 25400000 | 26500000

JI71 HaTaHHS MPOTHO3HOI OIIHKH OOCSTIB IepeBe3eHh BaHTAXKY HAa HACTYIIHI
I’ SITh POKIB 3aCTOCOBYETHCS METO]] EKCTPAIIOJIAIII Ha OCHOBI 3MIHHOI CEpETHBOI.

IIponec mporHo3yBaHHA OOCSTIB BHPOOHHIITBA METOJOM €KCTPAIOJIAI] Ha
OCHOBI 3MIHHOI CEpeHbO1 IMepeadadae HACTYNHY MOCIIOBHICTh BHKOHAHHSA
omepartiii:

1. IIpoBOANTHCS 3TIaKyBaHHA (PAaKTHYHUX 3HAYEHHb YAaCOBOTO DSy OOCSTIB
BHPOOHHIITBA 32 TIOMEPE/HI I1'ATh POKIB ( METOM 3ITIa/KYBaHHS PO3TIISAIAI0THCS
HIDKY€e). ByyeThes rpadik 3rIapKeHOTo PsIy.

2. I'padix 3mmamKeHoro psiay aHATI3Y€ETHCSA BI3yalbHO IS BH3HAYEHHS HOTO
BHJIy, IO BIANOBIZA€ BIJOMHM MareMaTHIHHM (QyHKIIM. Ilpu HeoOXimHOCTI
300pa3uTH KPHUBOIIHINHY (YHKIIIO Yy BHIVIAAL JIHIHHOI 3aJIEKHOCTI POOHTHCS
BHUPIBHIOBAHHA 3a JOIIOMOTOI0 JIorapH(MyBaHHI, TOOTO WEepexogy J0 IHMIOI

(;rorapudMigHOT) KOOPAMHATHOI CITKH IS OJE€P KaHHA JTIHIHHOI QYHKII BHAY

Yr=aptayt (4.1)
42



- BU3HAYAIOTHCSA HEBIIOMI MMapaMeTpu oOpaHoi GpyHKIII 3TrIaKEHOTO Py .
JUIst TTBOTO 3aCTOCOBYETHCSA METOJ] HAHMEHIITIX KBaJ[paTiB:
- TICJIS BCTAHOBIICHHS BHAY (PYHKIIII, IO XapaKTEepHU3y€e 00CATH BHPOOHUIITBA

B 9aci, BU3HAYAIOTh IIPOTHO3HI 3HA4YEHHsA OOCATH BHPOOHHIITBA Ha MEplof, IO
IIPOTHO3Y€ThCS, MUIAXOM OOUNCIeHHs 3HaueHHa (yHkiii y = f(¢) BigmosimHOMY

3aJJaHOMY 3HAa4€HHI 9acy t;

- IKIIO ~ BUKOPHUCTOBYBAJIOCH  JioTapu(MyBaHHS IS  BHPIBHIOBAHHS
TEOPETHYHO OTPHMAHOI 3TMa/PKEHOI KPHBOI, TO HEOOXITHO TIOBEpHYTHCS B
MOTIEPETHIO CHCTEMY KOOPAUHAT, TOOTO 3pOOUTH MOTEHITIFOBAHHSI.

Jlns ojiepkaHHS 3MIIAJPKEHOTO YacoOBOTO psAy (TpeHAY) BHKOPHCTOBYIOTH
MIPUHITAI ycepeAHeHHsT ()aKTHIHUX 3HAYeHh HAa OCHOBI 3MIHHOI CepeHBOI.

BuxonyeTbcs 3rmapkyBaHHS psAy (aKTHIHHX 3HAYE€Hbh HAa OCHOBI 3MIHHOI1
CepeHBOI Ta MO0y IyBaTH rpadik 3r71a/PKEHNX 3HAYCHb.

3rnaJyKyBaHHS Ha OCHOBI 3MIHHOI CEpeHBhOI MPHITYCKAE TMOCIIIOBHY
po30MBKY (akTHIHHNX 3HAYeHh ( TOYOK) YAaCOBOTO psAy Ha OKpeMi TpymH 1
BH3HAUEHHS CEpeHIX 3HAYeHb /ISl KOXKHOI Ipymu. Yci TPy IOBHHHI CKIIAIaTHCSA
3 pIBHOI HEMapHOI KUIBKOCTI (PpaKTHIHHX 3HAa4e€Hb YacoBOro psAxy (y AaHOMY
BHIIAJIKY - 3).

VYrpymyBaHHA (aKkTHIHHX 3HAYEHb y TPYIH 3 TPHOX TOUOK 3/IHCHIOETHCS
MTOCTIIJOBHUM IIEPEMIMMIECHHAM Y3/I0BXK TOUOK (JaKTHIHOTO PSAY BiJI HOTO MOYATKY 13
MOCIIIZIOBHAM 3MIIIEHHAM Ha OJIHY TOYKY, y 3B'A3Ky 3 UHM II€H METOJ OJepKaB
Ha3BYy 3MIHHOI CepeHBOI. 3araabHa KUIBKICTh TPYII Oy/ie JOPIBHIOBATH 3arajibHii
KUTBKOCTI TOYOK (PAKTHYHOTO PSAJTY, IO 3MEHIIIEHO Ha OJIHY OUHHITIO.

Hampuknan, HeoOXigHO 3MIaJAuTH (DaKTHIHI 3HAUYEHHA PSIAY Vi, Y2, V3, Vi,
Vs,...Yn. IIpH 3r7IamKyBaHHI 110 TPhOX TOYKAX BECh P/l po30HBAETHCSA HaA TPYIIN,
KOJKHA 3 KU BKJIFOYAE TPU TOUKHU: (Y1, V2, V3); (V2, V3, Va); (V3, V4, ¥5) 1 T.A4. IToTim
TU151 KOJKHOI cepeIHhO1 TOYKH TPYITH BU3HAYAETHCA 3ITIa/[PKEHE 3HAUEHHS SIK CEpe/THA

apudMeTHIHa BEITHYHHA.
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Tak, @i mepmmx TphOX TOYOK ( Yy, Y2, Y3) PO3PaXxOBYEThCS 3I71a/KEHA
cepeaHs ;2 , JUIs1 HaCTynHUX (y2,Y3, Y4) - % Tommo. /{111 3rmapKyBaHHS 3a TphoMa

TOYKaMH 3aCTOCOBY€EThCS opmyna

Y10t
3

}0 = (4.2)

}01 _ (16500000 + 18003(')500+ 21500000) — 18666833(m)
;03 _ (21500000 + 25400000+ 26500000) — 24466666(m)

3

i€y, - 3TTaUKEHE 3HATCHHS Cepe/THbOI TOUKH 711 Oy/b-SKOI TPYIH 3 TPHOX

TOYOK (JaKTHIHOTO PAIY;
V-1, Yo, Y+1 — aKTHIHI 3HAUEHHS JiBOi, CEPEeHBO] 1 IPaBOi TOYOK Oy /b -AKO1

rpymu GakTUIHOTO PSAY.

3r7a/pKeH] 3HAYeHHS 1A MEepPIIoi 1 OCTaHHBOI KpaiHIX TOYOK (PaKTHIHOTO
Py, BH3HAYAIOTECSA 32 crermiaTbHuMa Gopmynamu (4.2) ta (4.3).
JI1st BU3HAUEHHS CepeTHOTO ( 3I71a/PKEHOT0) 3HAYEHHS IS IepIIol TOYKH 3

nepmioi rpyn# (akKTHIHOTO YaCOBOTO PSIAY BHKOPUCTOBYEThCA Gopmya:

_ Sy_l+2y0—y+1
Y_1= 6

!

—  5-16500000+2-18000500—21500000

Y_1 c =16166833(m) (4.3)

je  y_ | —3IVIJDKEHE 3HAYEHHS KPalHHBOI JIIBOI TOUKH (PaKTHYHOTO PAY;



V.15 Yo V+1 — (aKTHUHI 3HAaUEHHSA Iepmnoi (KpailHpoi J1BOi) TPyHH 3 TPHOX

TOYOK (PAaKTHUIHOTO PSTY.

HJDI BH3HA4YCHHA CCPCOHBOTO (3I‘J'Ia,T_I}KGHOI“ 0) 3HAaYE€HHs JIJIs1 OCTaHHbO1 TOYKH

3 OCTaHHBOI IPyNH (PaKTHIHOTO YACOBOTO PSTy BHKOPHCTOBYEThCS (hopMmya:

_=5y+1+2y0—y_1
y—I-I 6 ;

(4.4)

P 526500000+ 2 -25400000—-21500000

=10033333
“+1 6

30000000

25000000

20000000

15000000

10000000

5000000 :

Pucynok 4.1 — I'padik 3r1apKkeHNX 3HaYeHb

I'padik 3rmapKeHNX 3HAUEHb BI3yallbHO MOPIBHAHHIIT 3 TpadikaMi BIIOMHX
MareMaTHIHUX (QYHKOIA (TiHIAHOI, Mapa0oim, TimepOoiIH, EKCIIOHEHITIATLHOI,
CTEIIEHEeBOi) Ta BH3HAYeHa (YHKINSA, IO HAHOUIBIIIOI MIPOK BIAIMOBIAAE
3MTAPKEHOMY PSAY, TAKOKO € JIHIIHA (YHKITIA.
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Busznagaemo mapameTpu oOpaHoi GyHKII METO/IOM HalMEHITUX KBaJpaTiB.

Jna  miHiiHOI  (QyHKOIT BHAY J=d,+q,/ TapaMeTpH BH3HAYAIOTHCS
PO3B'SI3aHHAM CHCTEMH PIBHSIHb
n n
na,+a, 2 t.= 3 .
0 "1.= 77 | i
J i=1 i=1 (4_5)

=1

n n o, oon
a, P tl.+a11_§lt = ) Ly,

E !

JI1s 3py9HOCTI BU3HAYEHHS Qo 11 BCl OOYHCIICHHS JIONUTHLHO 3BeCTH B Tadmmm 4.2.

Tabmu 4.2 — JlomomMixkHa TaOIHII 71 OOYICIEHHS a0 1 a1 UL J = ag +ayt

Poxn n ;ﬁf;;;?;;;;?ﬁ) t; ¥i (t)? yiti
1 1 1 16500000 | 1 | 16500000
2 2 2 18000500 | 4 | 36001000
3 3 3 21500000 | 9 | 64500000
4 4 4 25400000 | 16 | 101600000
5 5 5 26500000 | 25 | 132500000
5 5
N=5 n=15 D4, =15 107900500 | 55 | 351101000
i=l i=1

TakuM 9HOM, CHCTeMa HOPMaJIbHUX PIBHAHb HAOyBa€ BHIIISITY

5a, +15a, =107900500
15a, +55a, =351101000

JIns 3HAXOKEHHSA ap 1a; MEepIIHil psAIOK CICTEMH ITOMHOXHMO Ha (-3) 1

CKIIaIEcMO 06HJIB3. PAOKH CHCTECMH

Sa, +15a, =1079000500,

15a, +55a, =351101000; 15a, +55a, =351101000;

= {—15.{11, —45a, =-323701500,

10a, =27399500
46



Orxe, a, =2739950

3maroun, mo 4, =2739950, spaxomgumo a,

107900500—15-2739950
a, = 5 =13360250

Takum guHOM, y =13360250+2739950-¢

BmnaunBmm  (QyHKIO, MO XapakTepu3ye TEMIM 3MIHM ITOKa3HHUKa Ta
3HaYE€HHA HOro TmapaMeTpiB, HEOOXUIHO BH3HAYHTH CTYMHIHH BIPOTIIHOCTI

o0panoi (PyHKIIII 3 BUKOPUCTAHHSIM KOPEJAIIITHOTO BIITHOIICHHS.

) (4.6)
R= 127731333 _
4329850
ae S2 — 3arajbHA JIUCIIePCis;
3ae ’
S 2 3QIIHIIIKOBA JTUCTIEPCLI
3an )
n
A 2
Z Cv}: - yl)
§2 —i=l , (4.7)
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2 17319400

= — = 4329850
3a2 (5-1)

n )

2 (=¥
§? —i=l , (4.8)
3ai. (n-p)

§2 - 17319400

= =57731333
3ai. (5-2)

ac Yi— (baI{TI{qu 3HAQYCHHA 9aCOBOI'O pPAY,

V,- PO3paxyHKOBI 3HAYEHHS YaCOBOTO PSIY;

¥ - CepeJlHE 3HAYEHHS 9acOBOTO PAIY;

N — KUTBKICTh TOYOK (3Ha4eHb) ()aKTHIHOTO YaCOBOTO PSAY;

P — KUIBKICTh TapaMeTpIB aj, M0 BXOATE 10 PIBHSIHHA TEOPETHYHOI KPHBOI
(p=0, 1, ...)

Benmgnaa R moBuHHA MaTH 3aBX/IH MO3UTHBHE 3HAUYEHHS Ta 3HAXOUTHCH
B iHTepBami 0<R<I. Bucokmii piBeHb AKOCTI 00paHOi (PYHKINI BIAIIOBIIa€ YMOBI
0,7<R<1.

JIns BU3HAYEHHS 3arajlbHOI Ta OCTaTOYHOI JHCIEpPCli yCl pO3paxyHKH

JOIUIBHO 3BECTH B Tadmumo 4.3.
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Tabmma 4.3 — JlomomMbKHA TaOIUIA IS pO3paxyHKY 3arajibHOI Ta 3aIHITKOBO1

JHCIIepCii
Poxu
~ ~ A w2 — _ — .
ti Vi y vi—=yvi| i—=») y Vi—y (¥;—»y)  [puMiTkn
n
1 1 | 16500000 |16100200| 399800 | 159840040000 -5080100 |25807416020000
2 2 | 18000500 | 18840150| -839650 | 705012122500 -3579600 |12813536160000
(]
3 3 | 21500000 (21580100 -80100 | 6416010000 g -80100 6416010000 %1’
2 V.
" s 1
4 4 | 25400000 |24320050| 1079950 | 1166292002500 | = 3819900 |[14591636010000 §=1=1
’ n
5 5 | 26500000 [27060000| -560000 | 313600000000 4919900 [24205416010000
2351160175000 77424420200000
n
A 2 n _2
X ;=) X ;-7
i=1 " i=1

SIKIo CTymiHe BIPOTUTHOCTI OTPHMAHOTO IPOTHO3Y 3aJ0BOJBHSIE YMOBI

0,7<R<1, To BH3Ha9YaeThCSH MOMIIKA MPOTHO3Y METOJOM OIIIHKH «CTaHAApTHOI

oMK (S) 3a popmynoro

S=+,8
3a1

§ =+,/57731 33,3=J_r2402,?

IIporHo3HMIT 0OCAT IepeBe3eHs Ha HACTYIHI S5 POKIB

y2025 = 13360250+2739950°6 = 29799950 (1)
y2026 = 13360250+2739950°7 = 32539900 (1)

y2027= 13360250+2739950°8 = 35279850 (T1)

y2028 = 13360250+2739950°9 = 38019800 (1)

y2020 = 13360250+2739950°10 = 40759750 (T1)

(4.9)

49




4.2 Po3paxyHOK €KOHOMIYHOTO e(eKTy /I IIPOTHO30BAaHHX OOCHTIB

IICPCBC3CHHA

OCHOBHHM TIOKa3HHKOM BHU3HAYEHHS MPUBAOIMBOCTI MPOEKTY € BH3HAYCHHS
eKOHOMIYHOTO e(ekTy. ExoHomiuHmil edekT Bij 3/1HCHEHHS 3alpOIOHOBAHOTO
YI0CKOHAJICHHS BU3HAYAETHCA 3TTHO 3 YMOBaMH BUKOPHCTAHHS 33 PO3PaxXyHKOBHIT
nepiof. CykymHMII eKOHOMIYHHI e(eKT BH3HA4YaeThCcs SAK CyMa pIgHHX
€KOHOMIYHHX e()eKTIB 3a PO3paxXyHKOBHIl Iepio]] 3 OOOB'I3KOBHM ypaxXyBaHHSIM
¢dakTopy "acy (IHCKOHTYBaHHAM ab0 KOMIAYHIyBaHHSIM TPOINOBHX ITOTOKIB) 3a

dhopmyItorO:

n

3]‘:3;1—3;2:23;'&;: z (31— 32) oy (4.10)
t=1

e O - EKOHOMIUHHII €(eKT IPOEKTy 3a PO3PaXyHKOBHII IEPiOJ;

31.’1’3t2 - BapTiCHA OI[IHKA 3aTpaT B POIL f{,{)

BmsHaueHHA €KOHOMIYHOTO e€()eKTy MPOBOJIUTHECSA IIPH YMOB1 000B'SI3KOBOTO
MIPHUBE/ICHHS BApTICHUX OIIHOK PE3YJIBTATIB 1 3aTpaT PI3HUX POKIB JI0 €THHOTO JJIA
BCIX BaplaHTIB peaii3aril MpOeKTy MOMEHTY 9acy - po3paxyHKOBOTO POKY tp, IO
3IHCHIOETBCS MHOJKEHHSIM IX BapTICHOI OINIHKA 3a KOXKHHH pPIK Ha KOe(IIEHT
MIPUBEICHHS Of, 1[0 BUITIOBIAE TAHOMY POKY.

PesynpraTtn BUTpAT 3a pi3HI POKH MPHUBEAEMO 10 MEPIIOTO POKY YKHTTEBOTO
KTy MPOEKTY, TOOTO BU3HAYNMO 3HAYEHHS CYMH BHTPAT B TEMEPINTHIA BapTOCTI
rporreii (MeTo ] IUCKOHTYBaHHA ), TOOTO Ha 2025 pik, ToA1 Koe]iIieHT TpUBEISHHS

ot BH3HAYUMO 32 (OpMYIIOLO:
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a = ! —,
o la+EHNA+I+P]T”

(4.11)

ne FE, — HOpMaTHB MPHUBE/ICHHSA PI3HOYACHHUX BHUTPAT 1 pe3yIbTaTiB, YHCETLHO

TIOPIBHIOE KOE(IIEHTY €(PEeKTHBHOCTI KamiTaIbHHX BKJIAJeHb (pidHA CTaBKa OaHKIB

3a JEMO3UTHNIMHI BHecKaMmu, s 2025 poky — 14%;

t{ — MOpPAJKOBHH HOMEp OCTAaHHBOTO POKY PpO3PaxXyHKOBOTO IIEPiOay

(mpoBezeMo po3paxyHKH Ha HAOMIDKIl 5 pokiB);

[, — TOpPSIKOBHI HOMEP POKY 3[IICHEHHS 3aXOJy, IO IPUBOIAUTECA [0

PO3paxyHKOBOTO (IIEPIIOTO) POKY;

I — ouikyBaHHII cepeTHLOPIYHIIT TeMIT IH(IAIIl MPOTATOM KHUTTEBOTO ITHKITY

MpoeKTy, % (09IKyBaHHI cepeHFOPITHMIT MporeHT 1HGAmI Ha 2025 p. — 7%);

P — pmsuxu, % (P =2%).

1
a = =1L
£2025 7 [(1 + 0,14)(1 + 0,07 + 0,02)]1~1
1 0,8
o _ =0,8;
2026 ~ [(1 + 0,14)(1 + 0,07 + 0,02)]?"1
1 0,66
a = = O
£2027 7 [(14 0,14)(1 + 0,07 4+ 0,02)]31
1
_ = 0,52;

a —_
t2028 7 [(1+ 0,14)(1+ 0,07 + 0,02)]*~1

o _ 1
£2029 7 [(140,14)(1+0,07+0,02)]51

= 0,42.

3a 0a30BHM BapiaHTOM HYac CIIAyBaHHA MOTATY BiJ (pOHTIB HaBaHTAKEHHS
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no ¢Qpontie BuBaHTaXeHHA ckiragaB 40 xBwmH (0,66 TrO0I), 3TIAHO
3alPOIIOHOBAHOTO IUIAHY KOJIHHOTO PO3BUTKY 3alI3HHYHOTO IeXy IMPOMHICIOBOTO
MIPUEMCTBA, dYac ciaiqyBaHHsa ckiaagatame 25 xBmwruH (0,42 roj.), Wac Ha

maneBpH - 0,24 rog.

BuznauaeMo BUTpaTH Ha TOHY BaHTAXKY HpPH NEBEPE3CHHAX 3a GOPMYIOI0:

V = tuar - Croxron 210130KH/T00Y 365+ tuan- Crar-rox *2-365+

+At1:rp . CBar-roﬂ mp. 2'3 65 + Athp 'CJIOK-I"D,‘I 23 65 (4 l 2)

ne twax — Wac Ha CIITyBaHHS BEPTYIIKH BiJ (pOHTY HABAHTAXKEHHS JIO

¢ponTy BuBaHTaxkeHHA (0,24 rox);

Croxron — BapTICTh OJHIEI TOJWHA MaHEBPOBOIO €JIEKTPOBO3Y

(1293,03 rpH);

Caar-rox — BapTICTh OJTHIE] TOMHH Y BaHTAXKHOMY PYCl IIPU €IEKTPOTA31

(299,77 rpn);

Caarrox mp. — BapTICTh OJIHIEI TOJMHH TIPOCTOI0 IPH EIEKTPOTA31

(26,8 rpm);

_tepp- YAC HA HABAHTAXKHO — PO3BaHTaXyBallbHI poboTth (0,84 rox).

Jlo BOpoBaKEeHHS HOBO1 KOJIi:
V= 0,24-1293,03-2:365+0,24:299,77-2-:365+
+ 0,66-26,8-2-365+0,66-1293,03-2-:365 = 914952,654 (1pH)
ITicist BmpoBaKEeHH HOBO1 KOJTIi:
V= 0,24-1293,03-2-365+0,24-299,77-2-365+

+ 0,42-26,8-45-2-365+0,42-1293,03-2-365 =683718,438 (rpH)
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Tabmmmsa 4.4 — Po3apaxyHOk eKoHOMITHOTO e)eKTy BiJl 3alIpOIIOHOBAHHX BIIPOBA/KEHb

IToxazHuK PiK po3paxyHKOBOTO Hepioxy
2025 2026 2027 2028 2029
Obcar mepere3eHs, T/pik 29799950 32539900 35279850 38019800 40759750
BurpaTn Ha nepeBe3eHHS BAHTAKY /10
BIPOBA KEHHS JIOITATKOBOI KOIi, TpH / 914952,654 914952,654 914952,654 914952,654 914952,654
T
BuTpatn Ha HepeBe3CHHS BAHTAKY
ITICIIA BIIPOBADKEHHS JIOIATKOBOT KOJIIi, 683718,438 683718,438 683718,438 683718,438 683718,438
TpH/ T
OmHopa3oBi BATpaTH Ha OY/IIBHAIITBO
) P g YRR 6870740 - - - -
Kolli, I'pH
Bcroro edekr Bijl BIpOBa/HKeHb, MITH
e 6890761,204 7524338,265 8157908,455 8791478,645 9425048.836
KoedirmienT mpuBeneHHs 1 0,8 0,66 0,52 0,42
ExoHoMITHHI e()eKT 3 ypaXyBaHHAM
TIPHBEICHHS 10 PO3PAXyHKOBOTO poky, | 0890761,204 6546174,291 6200010,426 5890290,692 5466528,325
MITH TPH
ExOHOMITHH{ eQeKT 3 BAPOCTAIOTAM | cagq761 204 13436935,5 1963694592 | 25527236,61 | 30993764,94
MICYMKOM, MITH TPH




IIpoBeeHO €KOHOMIUHE YIOCKOHAJIEHHS POOOTH MIAPO3JAUTY 3aTI3HHIHOTO
IeXy IMPOMHCIOBOTO MJIIPHEMCTBAa. BpaxoByrodm Bci BHUTpaTH  ICHSA
BIPOBA/DKEHHS HAa IIPOTHO30BAaHHII OOCSAT IMEepeBe3eHb, CYKYIHHI €KOHOMIYHHIL
eeKT BHABILIEThC HoaaTHIM. Bin ckinagae 6890761,204 MIH TpH BXKe Y MEPIIOMY
pomi. OTxe, BIPOBAPKEHHS 3alpPOIOHOBAHOI CXEMH KOJIITHOTO pPO3BHTKY
3aTI3HAYHOTO I1eXy JI0 ICHYIOYOI CXEMH KOIIHHOTO PO3BHTKY € peHTa0eIbHUM 1

monuTbHAM. OKYIHICTE IIPOEKTY IIepeI0adaeThCs BXKE B IMEPIIHII PIK.
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BucHoBKI

VY mporieci BUKOHAHHSA poOOTH 3/1HICHEHO KOMILIEKCHE JTOCTIPKEHHS Cy4acHOTO
cTaHy ()YHKIIIOHYBaHHSA IIPOMHCIOBOI CKJIaIOBOI TPAHCIIOPTHOI CHCTEMH YKpaiHH.
PesynpTati aHamizy BHABWIN HasBHI HEJOMIIKH B TEXHIYHOMY 3a0e3ledecHHI Ta
OpraHizamii TEXHOJIOTIYHHX TPOIECIB 3alI3HHYHOTO TpaHcmopTy. Ha ocHOBI
310paHHX JaHHX pPO3pOOJICHO IPOIO3HINI IMOJ0 MMIABHIIEHHA e(EeKTHBHOCTI
(P YHKITIOHYBaHHS IPOMHUCIOBOTO 3aII3HHYHOTO TPaHCIIOPTY.

IIpoBeneHO OIIHKY MUUIBHOCTI MPOMUCIOBHX IIIPHEMCTB, SKa Jaja 3MOTY
OKPECIIUTH TEPCHEKTUBHI HAMPSAMKH IX MOJAIBIIOT0 po3BUTKY. OcoOmuBy yBary
MPHUUICHO BOPOBA/PKEHHIO  IHBECTHIIIHMX  IPOEKTIB, CIPSAMOBAHHX Ha
MOJICpHI3aIllf0 TEXHIYHOTO OCHAIIEHHS, OHOBJICHHA IHPPACTpyKTypH Ta
pPO3MIUPEHHS BHPOOHWYHX IIOTYXKHOCTEH MIANPHEMCTB TMUIAXOM BBEJICHHSI B
eKCILTyaTallil0 HOBUX TEXHOJIOTIYHHX 3ac00iB.

OkpeMHM €TammoM CcTalo OOIPYHTYBAaHHA 3aXOJIB IIOJ0 MOKpAIIeHHS
(YHKITIOHYBaHHSA 3aJI3HHYHOTO KOMIUIEKCY. 3alpONOHOBaHI 3MIHH J03BOJISIOTH
ONTHMI3YBaTH OpraHi3alliiiHi IpOIEeCH, YCYHYTH ICHYIOU1 Ipo0IeMH Ta 3a0e3NeUnTH
SAKICHO HOBHIl pIBE€Hb YIPABIIHHSA 3aTI3HHYHIM TPAHCIIOPTOM Ha MPOMHCIOBHX
00'exTax.

Takoxx y poOOTI CTBOpEHO MaTeMaTHYHy Ta IMITAliiiHYy  MO/JIemi
(YHKITIOHYBaHHA OKPEMHX MUIPO3/UIIB 3aI3HHYHOIO KOMIUIEKCY. BHKOpHCTaHHSA
IUX MoOJIeiel Jalo 3MOTY IIPOBECTH BCeOITHMI aHAII3 MOXKIHBOCTI BIPOBA/IXKEHHSA
3alPOMIOHOBAaHNX TEXHIYHHX pIMIeHb. 30KpeMa, PEeKOHCTPYKISA KOJIITHOTO
TOCIIOIApCTBa JOBelIa CBOI €(EeKTHUBHICTh — OYIKYETHCA 30UIBIICHHSI OOCATIB
TPAaHCHOPTYBAHHS TIPHHYOI MAacCH Ta CKOPOYEHHS TPUBATOCTI BUPOOHHYIOTO IUKITY.

3 ypaxXyBaHHAM 3a3HAYCHHX 3aXO/IB 3[IICHEHO TEXHIKO-€KOHOMIYHY OIHKY
TOIUTEHOCTI BIPOBA/KEHHS KOMILIEKCY YI0CKOHAJICHb Ha
TIPHIY030araqyBaIbHOMY MIIMPHEMCTBI Ha I’ STHPIYHY NEPCHEKTHBY. Po3paxyHKH

MIJITBEPIIIH €KOHOMIYHY €(EKTHBHICTH 1 BHCOKY IHBECTHIIIIIHY TpHBaOIHBICTE
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MpoekTy. OUIKyeThCs, MO (GiHAHCOBHI edeKT Oyze BIATYTHHII BXKe y MepHIuii pik

peaizariii, 3 MO3UTHBHAM pe3ylapTaToM y 2025 poiri.
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