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BU3HAYEHHSA OIITUMAJIBHOI'O PO3IIOALTY
KAIITAJIOBKJIIAJEHD JJIAA 3BABE3IIEYEHHA CTAJIOI'O PO3BUTKY
3AJIIBHUILD

Merta. TeopeTHyHUM Ta NMPAKTHYHUM ITHTaHHAM CTJIOTO PO3BUTKY 3aIi3HUYHOTO TPAHCIIOPTY 3 KOXKHUM POKOM
NPUIUIETHCS BCe ObIIIe yBard, ajie Ha ChOrOAHILIHIN IeHb MaJlo BUBUYEHI MEXaH13MH (hiHaHCOBOTO 3a0e3eYeHHs [IbOTO
siBuIa. MeToro 1aHol poOOTH € BU3HAYCHHS ONTHMAIBLHOIO PO3MOALTY KAIliTAOBKIANCHD ISl 3a0€3MCUCHHS CTaioro
PO3BHUTKY 3aJIi3HHLb Ha npukiazni Jepxasuoro mignpuemcrsa «[IpuaHIIPOBChKa 3aIi3HULISD) Ta CTBOPEHHS MEPEIyMOB
JUIsL po3poOKK MareMaTuyHoi Mofeni. Meroauka. 3agaua 3a0e3MeYeHHs CTAJIOr0 PO3BUTKY 3ai3HHUII BUPIIIYETHCS Ha
OCHOBI IHTETPAIILHOTO KPHUTEPII0 e(PEeKTHBHOCTI CTAJION0 PO3BUTKY Ta BH3HAYAETHCS SIK MaKCHMI3allisl 3HAUCHHS I[OTO
Kputepiro. sl MiBHINEHHS 3HA4YeHb CKIIAJIOBHX IHTETPAIBLHOTO KPHUTEPil0 e(EeKTHBHOCTI HMPOIOHYETHCS MPOBOAWTH
ONTHMI3aliifHI 3aX0W TEXHOJOTIYHOTO Xapaktepy. lle 3axomu: onTuMizarmis MapKy MaHEBPOBHX Ta IIOT3HUX
JIOKOMOTHBIB; ONTHMI3alisi TOTYXXHOCTI BaHTAXKO-PO3BAHTAXYBATGHUX MEXaHI3MiB Ta IHIIMX 3acO0IB MeXaHizarii
TEXHOJIOTTYHHUX TIPOLIECIB; OITHMI3allis MapIIPYyTiB JOCTABKHA BAHTAXKY B paMKaX TPAHCIIOPTHOI MEePexKi 3aJIi3HUIII. 3 IIi€I0
K METOI0 TIPOTIOHYETHCS MPOBOIWMTH 3aXOJW TEXHIYHOTO XapaKTepy: MOICPHI3amis NUIAXIB CHOMYYEeHHS B PaMKax
3aJi3HUII B HANMPAMKY iX enexTpudikamnii, MoAEpHi3awis X0I0BOI YaCTHHHU Ta 3YIlTHUX MPUCTPOIB PYXOMOTO CKJIamy 3
METOIO 3HIDKEHHS BIUIMBY PiBHS IyMY Ha HAaBKOJHMILHE cepenoBuine. Pe3yabraTu. B po6oTi BU3HAUYeHO ONTHMANBHHUIA
PO3MOLT KamiTATOBKIAACHb JJIsi 3a0€3MEUeHHsT CTajIoro pPO3BUTKY. JlaHuWii po3mofiia J03BOJISAE 3a0C3MEUUTH TaKHUA
BapiaHT po3BUTKYy Jlep>kaBHoro minnpuemcta «[IpuaHIIpoBChKa 3aUTi3HUL», NPU pealti3alii SKoro (QyHKIIOHYBaHHS
3aJTI3HULI XapaKTepPU3YEThCsl MAKCUMAIBHAM 3HAUEHHSIM IHTEerpaJIbHOTO ToKazHKKa edexriBHOcTi. HaykoBa HoBH3HA.
Y pobGori Oyno po3MISHYTO Ta 3ampONOHOBAHO HOBHMH MiAXiJ /O BH3HAYEHHS ONTHMAIBHOTO PO3HOJLUTY
KalliTAJIOBKJIaJIeHb JUIsl 3a0€3MeUeHHs CTaIOro po3BHUTKY 3aiizHHIG. IIpakTmuna 3HaummicTs. CTpykTypHa pedopma
3aJII3HUYHOTO TPAHCIIOPTY YKpaiHu, sIKa IPOBOJMUTHCS y TEIEpilIHii yac, BUMarae B HaHKOPOTILI TEPMiHM BUPILICHHS
387124 ¥ TiIBUIIEHHS e(heKTUBHOCTI pOOOTH raiy3i. 3anpoIroHOBAHUI AITOPHTM PO3TIOIUTY KAIliTAIOBKIIA/ICHD TO3BOJIMTh
3a0e3NeYnTH TaKWii BapiaHT PO3BUTKY 3aJi3HMIN, peaji3allii sKOTO MpW3BEeNE [0 IMiABUINCHHS e()eKTUBHOCTI
¢yHKmionyBanHs Jlep>kaBHOTO TimmpremcTBa «[IpuaHIIPOBCHKA 3aJi3HUID), 10, B CBOIO Yepry, OTPUMAE ITO3UTHBHE
BiZTOOpaskeHHsI Ha po0OTI 3aTi3HIYHOTO TPAHCIIOPTY B IIJIOMY.

Knrouosi crosa: 3aMi3HUYHAN TPAHCIIOPT; MiABUINEHHS €(PEKTHBHOCTI; (DYHKIIIOHYBaHHS 3ai3HIYHOTO TPAHCIIOPTY;
CTaJIMil pPO3BUTOK; (DIHAHCOBE 3a0€3MECUCHHS

VYkpaiHa Takox Oepe akTHBHY ydacTb Y MDKHapo-
Beryn JTHOMY TIpOIIeCi IIOJ0 BIPOBAIKCHHS IOJIITHKA
CTallOTO PO3BUTKY 3 METOK KOMILIEKCHOTO BUPIi-
IIEHHS 3aBJaHb OXOPOHH JOBKLLIA Ta €KOHOMIdY-
HOT'0 3POCTaHHs JIIOJCTBA HAa II00AJLHOMY PiBHI.

OcTaHHIM YacoM B yCbOMY CBITI iJIesIM CTaJIOTO
PO3BUTKY TpPHIUIIETECS ocobnmBa yBara [19].
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OCHOBHI TIOJIOKEHHS CTaJIOTO PO3BHUTKY ODIiIiAHO
chOpMyJIbOBaHI y TOCTAaHOBAX, POrpaMax PO3BHT-
Ky Ta KOHLEMNIii CTaJoro po3BUTKY YKpaiHH
[3, 4, 9]. Teopetnuno mependayeHo, MO CTAIHHA
C€KOHOMIYHHMM PO3BUTOK B KOXHIM KpaiHi 3a0e3re-
Yy€EThCS BCIM HAIlIOHAIBHUM TOCHOIAPCHKHM KOM-
TUIEKCOM, BIJIOBITHO KOXXHOK HOTO  Taly33i0
Ta HampsAMOM JisSUTBHOCTI. B 0aratbox KpaiHax,
1 B YKpaiHi TakoX, OJHI€I0 13 BOXKJIMBUX Miaraiy-
3eH, O cHpusie PO3BUTKY HaliOHAILHOTO TOCHO-
JTAPCHKOTO KOMILIEKCY, a TaKOX 3a0e3reuye Bliac-
HUI CTaIMi PO3BUTOK, € 3aJi3HUYHUN TPAHCIIOPT
[17]. Totpeba B 3a0e3medeHHi CTANOro PO3BUTKY
3aJI3HUYHOTO TPAHCIIOPTY YKpaiHW BUKIIMKaHA HE
TIIBKA BCECBITHIMH TEHACHIISIMH €KOHOMIYHOTO
PO3BHTKY JIFOJICTBA, aJIe i CTaHOM camoi raiy3i [10].

3ai3HUYHANA TPAHCTIIOPT € CaMHUM Oe3TeYHHM
BHJIOM TPAHCIIOPTY, aJie 3a OCTAaHHI POKH Y TaIy3i
CIIOCTEpIraeThesl HU3Ka MpoOIieM, HApHUKIaz, 30i-
JIBIICHHS 3HOIICHOCTI TEXHIYHMX 3aco0iB, MOTip-
IIEHHA X CTPYKTYpH, IO CTBOPIOE TOTEHIIHHY
3arpo3y Oe3merti pyxy moismiB. Y poborax [15, 16]
BUKOHAHO PETEIILHUN aHami3 TMOPYLICHb OC3MeKU
PYyXy MOI3IiB Ha 3aJi3HUYHOMY TPaAHCIIOPTI Ta 3a-
3Ha4YeHo, m0 75 % BUMAJAKIB TPAHCTIOPTHUX MO
CTaucs 3 MPUYHMH: HECIPABHOCTI TEXHIYHUX 3aCO-
0iB, HECIIPAaBHOCT1 JIOKOMOTHBA, CXOJXKCHHS PYXO-
MOTO CKJaay TpU MaHEBpaxX Ta HEBIPHHUX MiH MPH-
YETHUX TMpaIiBHUKIB. Lle He M03BOJsIE MiTBUIIUTH
e(eKTHBHICTh (PYHKLIOHYBaHHS Taly3i, IO € OJHi-
€10 3 TIPIOPUTETHUX 33729 peOPMYBaHHS 3alli3HU-
YHOT'O TPAHCIIOPTY.

JlocuTh BaroMMM € BIUIMB  3aIi3HUYHOTO
TPAHCIIOPTY Ha JOBKULIA. Y BiINMpanbOBaHUX Ta-
3ax JBUTYHIB JIOKOMOTHBIB, KpiM TapiB BOIH, 3HA-
xoxuthest Oubine 200 XIMIYHUX €JIEMEHTIB Ta CIIO-
JyK, aje 3aJi3HUYHUN TPaHCIOPT BCE OJHO Ma€
BEJIMUE3HI MepeBaru cepell iHIINX BUIIB TPAHCIIO-
pTY. A B KpaiHax €BpONH E€NEKTPUIHUNA 3aTi3HUY-
HUN TPaHCIOPT HA3MBAKOTh «3CJIEHUM TPAHCIIOP-
ToM» [18].

Takox BaXXITMBOIO CKJIAZIOBOIO PO3BHUTKY 3aIi3-
HUYHOTO TPAHCIIOPTY € COIliajibHa CKJIAJ0Ba, OCKi-
npku Oinmpie Hik 300 THCSY TpalliBHUKIB LIJIOI0-
0oBO 3a0e3meuyroTh Horo 6e3mepediiHy poooTy.

OTxe, pobiieMa CTaJoro PO3BHUTKY 3ai3HHY-
HOTO TPaHCHOPTY € HaJI3BHYAHO aKTyaJbHOIO.
Tineku Ha OCHOBI OamaHCy CKIIQIOBUX CTaJOTO
PO3BUTKY MOJKIJIMBO TIPUCKOPUTH pedOopMyBaHHS
3aI3HUYHOTO TpaHcnopty. LlboMy € minTBep-
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JOKEHHS B OQIMIHHUX MTOKyMEHTaX, HampHKIIa,
omHMM 3 TmpioputeriB TpaHCHoOpTHOI cTparerii
€: «CTUMyJTIOBaHHS CTaJOr0 PO3BUTKY TPAHCIIOP-
Ty, HaJaHHsS TepeBard CKOJIOTIYHO YHCTUM Ta
eHeproe(eKTHBHIM BHJIAM TPAHCIIOPTY, 3HUKCHHS
TEXHOJIOTTYHOTO HABAHTAXXCHHS TPAHCIOPTY Ha
JOBKULI [11].

Y poboti [12] Oyi0 BHUKOHAHO IOCIIKEHHS
MiXOMIB J0 MiJBUIICHHS (YHKIIOHYBaHHS IIiJI-
PO3IiNIB 3ai3HUYHOTO TPAHCHOPTY 3 MO3MLIi cTa-
JIOTO PO3BHUTKY, B PE3YyJIbTATi AKOTO OyIIO BimMmide-
HO, 10 y OUTBIIOCTI poOIT 3a KpHuTepili edeKTHB-
HOCTI (Ui1p0BOT (PYHKIIT) BHKOPUCTOBYIOTHCS KOM-
TUICKCHI TOKAa3HUKH EKOHOMIYHOIO XapakTepy
[6, 7, 8]. Y mesxux mparsax BpaXOBYIOTb €KOJIOTi4-
HYy CKIafoBy [5, 14], ane 15 3amaua BHPINTY€ETHCS
BiJJOKPEMJICHO Bij 3ajadi MiBUIIEHHS €KOHOMIid-
HOI e()eKTUBHOCTI TEXHOJOTIYHHX IIporeciB. Ba-
TOMHI BHECOK Y JOCIIDKCHHS TaTy3eBHX OCOOJH-
BOCTEH COLIaTbHO-CKOHOMIYHOTO PO3BUTKY 3ajIi3-
HUYHOTO TPAHCIOPTY BHECTHM TaKi HAYKOBII, SK
10O. C. bapam Ta O. L. 3opina [1, 2].

TeopeTHyHUM Ta MPAKTUYHUM MUTAHHSIM CTa-
JIOTO PO3BUTKY 3aJII3HUYHOTO TPAHCIOPTY 3 KOX-
HAM POKOM NPHIIISETHCS BCE OLIBINE yBarw, aie
Ha ChOTOJIHI MaJI0 BUBUYCHI MeXaHi3MH (DiHAHCOBO-
ro 3a0e3NeueHHs CTajJoro PO3BUTKY. Y 3B 3Ky
3 MM BUHHUKAE HEOOXITHICTH TCOPETHYHOTO PO3-
TJIsTy TATaHHs iHaHCOBOTO 3a0e3MeveHHs CTajo-
TO PO3BUTKY 3alli3HUYHOTO TPAHCIOPTY, K OJHI€T
3 OCHOBHHX Tay3eil eKOHOMIKH.

MeTta

MeTor0 cTaTTi € BH3HAYEHHS ONTHUMAJILHOIO
PO3MOIiTy KamiTaJOBKJIAJCHb IS 3a0e3MeYeHHS
CTaJIOr0 PO3BUTKY Ha TpuKiIani Jlep>kaBHoOro Tmif-
npueMcTBa  «[IpUAHIIPOBChKA  3aMI3HUIL»  Ta
CTBOPEHHS TEPEAYMOB JIsi PO3POOKH MaTeMaTH4-
HOT MOJei.

MeTtoanka

VY pobori [13] B pe3ynbTati hopMyBaHHS cHC-
TEMHU TOKa3HHKIB CTaJOr0 PO3BHUTKY MiAPO3ALUIIB
3aIII3HUYHOTO TPAHCIOPTY OyJI0 OTpHUMAaHO iHTET-
paJIbHUI TIOKa3HMK, AKHM BiloOpaska€ OCHOBHHU
OPUHLOMII  CTaJorO PO3BUTKY Ta HABEACHHUH
y BUTJIAI apuPMETHIHOT CyMH:

EiHT :Epec +E6K +Ecou +E;u< >
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ne Epe. — MOKAa3HUK, SIKUM XapaKTePU3y€e PO3BHTOK
MiIPO3IUTIB 3aJII3HUYHOTO TPAHCIIOPTY Y HANPSM-
Ky pecypco3bepekeHHs; E., — €KOJIOoTriuyHa CKIIaao0-
Ba CTajJoro PO3BUTKY IMiAPO3MIiNIiB 3aJi3HUIHOTO
TpaHCHopTy; E.o — COIiaNIbHA CKJIAZI0OBa IMpOIeCy
(GYHKUIOHYBaHHS ~ MiAPO3IUTB  3aJi3HUYHOTO
TPAHCIOPTY 3 MO3MINI CTAIOr0 PO3BUTKY; Fg —
MOKA3HUK CTAJIOTO0 PO3BUTKY 3a HANPSAMKOM ITiJl-
BUIIIEHHSI IKOCTi 00CITyrOBYBaHHSI.

3agaya 3a0e3MEUeHHS  CTaJoOro  PO3BUTKY
A1 «IIpuaHinpoBcbka 3aJi3HUI», K OIHOTO i3
MiAPO3AUTIB 3aI3HUYHOTO TPAHCTIOPTY, HA OCHOBI
3aMpOIIOHOBAHOTO IHTETPAIBHOTO KPUTEPito edek-
THUBHOCTI BH3HAYAETHCS K MAKCHMi3allisl 3HAUCHHS
KpHUTEpito, TOOTO:

EiHT :Epec +Eel< +Ecou +E;u< — max. (1)

JI1s MigBUIIEHHS 3HAYeHb CKIIAJOBUX IHTErpa-
meHOTO Kputepiro s 11 «[IpumHinpoBceka 3aimi-
3HHIS HEOOXITHO MPOBOIWUTH ONTHMI3alIliiHI 3a-
XOJIM TEXHOJIOTIYHOTO Ta TEXHIYHOT'O XapaKTepiB.
Jlo onTuMizaiiiHuX 3aX0JiB TEXHOJOTIYHOTO Xa-
pakTepy, siKi 3a0e31euyroTh ITiJBUIICHHS KPUTEPIt0
e(DeKTUBHOCTI, BITHOCATHCS:

— ONTHMIi3allisl KUTBKOCTI TIOI3HUX Ta MaHEBPO-
BUX JIOKOMOTHBIB HAa JUIAHKAX Ta CTAHIIAX 3ai3-
HMII,

— ONTHMi3alisl MOTYXXHOCTI BaHTaKO-PO3BaH-
TaXyBaJbHUX MEXaHI3MIB HAa CTaHINSX Ta IHIIMX
MexaHi3MiB y ckiazi JIT «IpunHinpoBchka 3aimi3-
HUIISD»;

— ONTHUMi3alis MapUIpyTiB MepecyBaHHS MOi3-
JIOTIOTOKIB TI0 TPaHCHOPTHIiH Mepexi B mexax J{I1
«ITpuIHITPOBCHKA 3ATI3HUIL.

Jlo 3axoniB 3 miaBUIEHHS €(PEKTHMBHOCTI CTa-
JIOTO PO3BUTKY 3alli3HHMIN, SIKI MalOTh TeXHIYHHUN
XapakTep, BITHOCATHCS:

— MOJICpHI3allisl NUIAXIB CIIOJYyYEHHS B MEXKax
3ai3HMLI Y HaNpsIMKY iX eneKTpudikaii;

— MOJEpHi3allis XOJ0BOi YaCTWHU Ta 3YIITHUX
MIPUCTPOIB PyXOMOTO CKJIaly, a TAKOX 3ac00iB Me-
XaHizalil COPTYBaJbHUX NPUCTPOIB Ha CTaHLIAX
3 METOI0 3HMKCHHS PIBHSI IIyMy Ha HABKOIUIIHE
CepeIoBHIIIE.

Peasizaris 3ax0/iB 3 YIOCKOHAJICHHS TEXHOJIO-
rii QyHKIiIOHYBaHHS, SKi BH3HAYAIOTh 3HAYEHHS
Epec, Eox Ta Ey , a TakoX coLalibHI B1IPaxyBaHHS
3IIMCHIOIOTECS 32 paxyHOK npuOyTtky AT «Ilpu-
JHINPOBChKA 3aJII3HUID» 3a TOMEPEIHIN Tepio.
Ha mizfcTaBi 4acTKM FPOMIOBUX KOIUTIB Ocp, SIKI BiJ-
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PaxoBYIOThCS Ha 3a0€3MEUCHHS CTAJIOT0 PO3BHUTKY
MiIPO3aily, cyMa KOWITiB Ha PO3BHTOK BU3HAua-
€ThCs 32 popmyIIoro:

Cy, =115" -6, » )

t . . [
e Ccp - (l)lHaHCOBl KOLITH, $IK1 BIAPAXOBYIOTHCA

Ha 3a0e3MeUeHHsT CTaJOro PO3BUTKY 3alli3HMIII,
y mepion f, TpH; Hgﬁl)— guctuid npuoyTok JII1

«IIpumHipoBCchKa 3ami3HUIL» 3a mepiom (t — 1),
T'PH.
t . . .
C,, CKIaJa€ TPOLIOBI KOLITH, SIKi BiAPAXOBY-

IOTBCSI 32 HAIPSIMKAMHU CTAJIOTO PO3BUTKY: Ha PO3-
BUTOK PECypco30epiraroyux TeXHONOTiH (Apc), Ha
3HIDKEHHSI BIUIMBY Ha HABKOIWIIIHE CEPEIOBHIIE
(Aek), Ha coliabHY CKJIAAOBY (DYHKIIOHYBaHHS
(Acon) Ta Ha MIIBUIIEHHS SKOCTI OOCITYTOBYBaHHS
(Ag). Ilpu 11pOMy KOKHHI HampsSMOK XapakTepH-
3YEThCS PI3HOI0 CINACTHYHICTIO KaliTaJOBKIA/IEHb
— BITHONICHHSIM BiATIOBITHUX CKJIQJIOBUX KPUTEPIIO
e(eKTHBHOCTI 70 CYMH BiIpaXxOBaHMX KOIITIB.
Kputepiit eekTrBHOCTI 3 ypaxyBaHHSIM pPO3IOJIi-
Ty BiApaxoBaHWX KOMITIB 332 HANPSMKAMH CTaJIOTO
PO3BHUTKY MOKHA MOJATH Y TAKOMY BUIJISI:

EiHT = Apec : 8pf::c + ACK : 861( + Acou : gcou +

+A,, -€, —> max, 3)

K

J€ €pecs Eexs Ecoms Exx — QYHKIIIT €TACTUUHOCTI Kari-
TAJIOBKJIAZICHb 32 HANPAMKAMK PO3BUTKY PeCcypco-
30epiralouMx TEXHOJIOTIH, 3HWKCHHS IIKIJJINBOTO
BIUIMBY Ha HAaBKOJMIIHE CepeaoBuIe, 3adesre-
YeHHS COIIAJbHOI CKJIaJ0BOI  (YHKITIOHYBaHHS
3aJTI3HUII Ta MIJBUIICHHS SKOCTI 00CIyroBYBaHHS
BIJIITOBITHO.

SIK110 cyMa TPOIIOBUX KOIITIB, SKi BiApaxoBy-
IOTBCS Ha CTAIMHA PO3BHTOK MPOTITOM MEPioay ¢,

HE 3MIHIOETHCS (Cctp =const ), TO IUTHOBY (YHK-

uito F, 3amadi 3abe3neueHHs] HAHOUTBIN e(eKTUB-
HOTO BapianTa ctayoro po3Butky Il «IIpummin-
POBCBKa 3aJIi3HUIIS» MOXKHA MOJIATH TaK:

_ ™iuar _
Fu - C - 8pec ' 8pec + 6e1< "€k + 8cou 'Scou +

+J,, '€, —> Max, 4)

J€ Opecs Oes Ocoms Osx — YACTKA IPOILIOBUX KOIITIB
y 3araibHOMYy 00’€Mi 3a HampsSMKaMH PO3BHTKY
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pecypco30epirarounx TeXHOJIOTiH, 3HUKESHHS IIKi-
JUITMBOTO BIUIMBY Ha HAaBKOJIMIIHE CEpEOBUIIE,
3a0e3MeyYeHHs] COLiaIbHOI CKIag0BOI (DYHKIIOHY-
BaHHS 3aJII3HMIN Ta MiJABHUINEHHS SKOCTI 00CITyro-
BYBaHHS BiJIITOBIIHO.

: S Apec S Aex
Coin 3asHauuTH, WO 8, =——, O, = ,
cp cp
___con _ K :
con = Ta O, = € 6e3po3MIpHHMH IOKa-
cp cp

3HUKaMHU, SIK 1 BeJIMYUHA F.

OOMexeHHSM i JYac po3B’si3aHHS 3amadi (4)
€ MMOBHE BUKOPHUCTOBYBAHHS CyMH IPOIIOBHX KOIII-
TiB, SIKi BiIPaxOBYIOTbCS Ha CTaluii po3BUTOK. Lle
00MEKEeHHS MOKHA 3aITUCaTH Y BUTIISII:

8pec +9,, + Scou +5, =1. ®)]

HasiBHicTh iHIIMX OOMEXEHD ITOB’SA3aHO 3 THM,
0 Y MHOXKHWHI (DYHKIIIH €TaCTUYHOCTI KarriTaio-
BKJIAJIEHb Epec, Eex U &y ICHYIOTH Hapu (QYHKIIH,
3HAYCHHS SKUX BU3HAYAIOThCS 3arajlbHUMU Tapa-
MeTpaMH, IO XapaKTEePU3yIOTh TEXHOIOTIYHI Mpo-
1ecy (PyHKIIOHYBaHHS 3aJTi3HHUIII.

3aranpHUH BUTIIA (DYHKIT €TaCTUIHOCTI Karli-
TaJIOBKJIAJICHD €; 110 [-OMY HAIPSIMKY 3a0€3eYCeHHS
CTaJIOTO PO3BUTKY TaKHUU:

g =, (6)

ne E; — edexr, orpumanuii Bix 3axomnis; K; — cyma,
SKY BiIpaXOBaHO Ta BUKOPHUCTAHO JUIS TPOBEICHHS
ONTUMI3AIIHUAX 3aXO0IiB.

st HampsMKy — 3a0e3ledeHHs  COIMialbHOT
CKJI1aJ0BOI (DYHKIIOHYBaHHS 3aJi3HULI SIK €]eKT
BUCTyIIa€ OE3IOCEPeH0 CyMa BiJPaxOBaHUX
TPOLIOBUX KOIITIB, TOMY Ecop = 1.

HampsiMkn  BripoBaJpKeHHST  pecypco30epirato-
YUX TEXHOJIOTIM Ta MiIBHINEHHS SKOCTI 0OCIIyTo-
BYBaHHS KJII€HTIB pealli3yeThCcs 3a PaxyHOK ONTH-
Mi3aliiHUX 3aXO0JiB TEXHOJOTIYHOTO XapakTepy:
onrtuMmizamii MapKy MaHEeBpPOBHX Ta MOI3HHX JIOKO-
MOTHUBIB, ONTUMi3alii MOTYKHOCTI BaHTaXo-
PO3BaHTAXYBAIBHUX MEXaHI3MIB Ta IHITHX 3aCO0IB
MeXaHi3alii TEXHOJIOTIYHHMX TMPOIECiB, a TaKOK
ONTHUMI3alii MapIIpyTiB JOCTABKU BaHTAXYy y paM-
Kax TPAHCHOPTHOI Mepexi 3ami3Humi. MOoxuBi
KaIliTAIOBKIAJICHHS Ha peajli3allifo IUX 3aX0iB
HEOOXITHI I TpUI0aHHS TOAATKOBOI KUIBKOCTI
MaHEBPOBUX Ta TOI3HUX JIOKOMOTHBIB, BaHTaXO-
PO3BaHTAXYBALHUX MEXaHI3MIB Ta iHIIKX 3aC00iB
MeXaHi3allii TEeXHOJIOTIYHUX MPOIIECIB.
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Skmmo Biomi cepeaHbpO3BaXKEHI OaTaHCOBI Bap-
TOCTI JJOKOMOTHBIB b| Ta by, TO KaliTaa0BKIJIaIeH-
HSl Ha BIIPOBAJKCHHS PeCypco30epiratounx TexHo-
aoriit K. Ta niBUIIEHHS IKOCTI 0OCIYrOByBaHHS,
T0 Ky« MOXKHA BU3HAYUTH HACTYTHUM YHHOM:

AN,-B, +AN, -b,, npu AN, 20 1a AN, 20,
AN, - B, mpu AN, 20 ta AN, <0,
ANg-Eg, npu AN, <0 Ta ANgZO,

K =K =

pec AK
0, mpu AN, <0 Ta AN, <0,

ae AN, AN, — npupicT MaHEBPOBUX Ta IOi3HUX
JIOKOMOTHBIB, a TaKOX BaHTaXO-PO3BaHTAXKY-
BAJILHUX MEXaHI3MiB Ta 1HIINX 3ac001B MexXaHi3ari
BIAMOBIAHO IT0 BCiX BaHTaXHUX craHmisx JII1
«[IpuaHINIPOBChKA 3ANIZHMISD» IS PI3HHIN MIiXK
3HAYCHHSIMH TIOKAa3HHKIB JUIsi TIOTOYHOTO CTaHy
CHCTEMH Ta ONTHUMI30BAHOTO 3a KIUIBKICTIO OIH-
HUIIb, SKi 00CIYTrOBYIOTh BarOHOIOTOKH, O/I.

KamitanoBknanenns K, Ha peanizaiiro 3aXoiB
13 3a0e3MneueHHs eKOJIOTIYHOI Oe3rekn QPyHKIIOHY-
BaHHA JII1 «IIpumHITpoBChKa 3aTI3HUII» BKIIIOYAE
BUTpATH Ha eJIeKTpUQiKalio AUTBHULE TPaHCIOp-
THOI MEpeXi 1 TEeXHIYHE OCHAILEHHS MTApKy BaroHiB
Ta JIOKOMOTHBIB, & TaKOX COpPTYBaJbHUX 3aC00iB
MIPUCTOCYBAaHHIMH, SIKI 3HIKYIOTh IIIYMOBE 3a0py-
JTHCHHSI HABKOJIUIIIHLOTO CEPEOBUIINA ITiJl Yac BH-
KOHAHHS TEXHOJIOTYHUX OTepariii:

_ Mol gpc
K =my - dy

MOz cn el
€K yM + ncn ’ dm + me ’ dcn 2 (8)

yM

mMon
pc

ro y MOTOYHOMY TEpioJli OOJIaTHAHHSAM, SKE 3HH-

Ie n KUTBKICTh PyXOMOTO CKJIATy, OCHAIICHO-

MOZ
cn

COPTYBAJILHUX MPHUCTPOIB, OCHAIICHUX Y MOTOY-
HOMY TIepiofli OOJNamHaHHSAM, SKi 3HIKYIOTH IITY-

JKy€ IIyMOBe 3a0pyJHEHHS, Bar.; 7, ' — KUIbKICTh

MOBe 3a0pyAHEHHs, Of.; L' — HPOTSDKHICTB IILIS-
XiB CITOJYYCHHSI Y MEXaX 3ajJi3HHMII, SKi eNeKTpH-
¢bikoBani y morouHomy mepiomi, km; dPs

v — Bap-
TICTh OCHAIIIEHHS BaroHa oOOJagHAHHAM, SK€

MOHWKY€E PiBEHb IIyMY MijJ YaC BUKOHAHHS TEXHO-

JNOTiYHUX omepalii, rpr/Bar.; d. BapTICTh

OCHAILIEHHSI COPTYBaJbHUX MPUCTPOIB CTaHIIi 00-
JaJJHAHHAM, SIKe 3HIKYE PIBEHb LIyMy IIiJ 9ac BHU-
KOHAHHS TEXHOJIOTIUHMX onepauil, rpu/on.; d,, —
BapTICTh enekTpudikauii 1 KM AUISIHKA TpaHCTIOP-
THOI MepexXi y MexXax 3ai3HUII, TPH/KM.

3MiHa CyMapHOTO 4acy poOOTH JOKOMOTHBIB
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AT, YHACTIAOK ONTHMI3AIT TTapKy (HYHKITIOHATH-
HO 3aJIeKUTh Bif KiIBKOCTI JOKOMOTHBIB, 5Ki BH-
KOPHUCTOBYIOTHCS JJI1 BUKOHAHHS MaHEBPOBUX PO-
0iT HA BAaHTAXKHUX TEXHIYHUX CTAHIISX:

Ne
AT = 2|6 (M) - (M7)]. @)

ne N, — KUIBKICTh BaHTQKHUX TEXHIYHHUX CTaHI[H
y ckmami JIT  «[IpunmHinmpoBchka 3ai3HUIIS;

ti" (Nf) — (pyHKIIOHATPHA 3aJICKHICTH CyMapHO-
ro 4acy poOOTH MaHEBPOBHX JIOKOMOTHRBIB BiJ| Ki-
JIBKOCTI Nlt JUIA i-01 BaHTA)XHOI CTAaHIUT 3aJII3HUII,
TOJI.

3MiHa CcymMapHOTO dYacy poOOTH BaHTaXKO-
PO3BaHTAXYBAJBHUX Ta IHIIMX MeXaHi3MiB AT,

OIIHIOETHCS aHAJIOTIYHO — HAa OCHOBI (DyHKITIOHA-
JBHUX 3AJNICKHOCTEH CyMapHOro yacy poOoTH Me-

XaHI3MIB t;‘l. BiJ TX KUIBKOCTI IUIf KOXKHOI 13 CTaH-
IH 3aJ113HULU
NC

_ M t t M t—1 t—1

AT, =Y e (NN ) = (M) |- (10)
i=1

CymapHuii yac poOOTH BaHTaXO-PO3BAHTAXKY-

BAJIbHUX Ta 1HIIAX MEXaHI3MIB CTaHIlI 3aJICKUTH

TaKOX BiJ] KUTHPKOCTI MaHEBPOBHUX JIOKOMOTHBIB,

. . o
SAKI 00CITYTOBYIOTb BaroHONOTIK, TOMY (QyHKLII /;

€ QYHKITISIMHA TBOX apTyYMEHTIB.

3MiHa BHUKH[IIB HIKIJJIMBUX PEUOBHUH Yy aTMOC-
bepy Esu MOXe OyTu 3a0e3leueHo 3a paxyHOK
enekTpudikamii OKpeMUX TUTBHUI TPAaHCHIOPTHOI
MEpeXki, a TaKOXK 3a PaxXyHOK BUKOPUCTAHHS IIiJ|
yac 00poOku BaroHiB Ha cranuisx JI1 «IIpuanin-
POBCBKa 3alli3HMI» ONTHMAIBHOI KIIBKOCTI Ma-
HEBPOBUX JIOKOMOTHBIB Ta TOTYKHOCTI BaHTaXKO-
PO3BaHTAXYBAJILHUX MaliuH. Toi:

EBHK:Ecn(Ltcn)+EAT(Nlt’Ngt)’ (11)

ne E_ (L) — exosnoriuna eeKTHBHICTh 3aXO0JIiB 3
enektpudikamii y -oMy nepiofi AUTbHHIL TPaHC-
JIOBKHHOIO L,

HOPTHOI ~ Mepexi - IDH;

t t . . .
E\+(Ny,N,) — exosoriusa epeKTHBHICTb 3aXO/IB
3 ONTHMI3ali] y -OMy Iepiojli KUTbKOCTI BUPOOHU-
4uX MOTYXkKHOCTEH N, Ta Ngt Ha BaHTa)KHUX CTaH-
IiSAX 3aJTI3HMII, TPH.
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Exonoriuaa epekTUBHICTH 3aXOMiB 3 CIEKTPH-
¢ikamii, sk QyHKIIi TPOTSHKHOCTI enekTprudikoBa-
HUX JUJIbHHIB [UISIXIB CIIOJIyYEHHS, MOXe OyTH
BHU3HAYCHA TAKUM YHHOM:

N,

en

A;
Een = CCK 'leM Z (Leni)2 V_l 4

i=1 i

(12)

Ie My, — NATOME HaBeICHE 3HAYCHHS BHKHUJIB
HIKIJUTMBAX PEYOBUH Yy TIOBITPs MiJ] 4ac mepeMi-
HICHHS 3a1i3HUYHOTO COCTaBa TEIIOBO30M, YMOB.
T/KM; Ne; — KUTBKICTh €NeKTPU(IKOBAHUX IIIISTHOK
TPAHCIIOPTHOT MEPEXi; A; — CepeHE 3HAUCHHS 1H-
TEHCHBHOCTI pyXy Ha i-ii AUISIHLI, ox./rom; Vy —
cepeqHs TUTBPHWYHA MIBHJIKICTh T0i3[a Ha -1l Ii-
JISTHITL, KM/TOJI.

Exosoriyna e()eKTUBHICTh 3aX0JIiB 3 ONTHMi3a-
il KiIBKOCTI BUPOOHMYMX MOTYXKHOCTEH Aocsra-
€TBCS 32 PAXyHOK CKOPOYEHHs CyMapHOi TpHBAJIO-
cTi poOOTH MaHEBPOBUX Ta MOI3HUX JOKOMOTHBIB
mig 4ac oOCIyroByBaHHS BaroHONOTOKY Ha CTaH-
isX:

EAT = Cex : mlroa AT =

JIOK

c

=m0 (V)= (V) .
i=1
(13)

Je My, — MUTOME HaBEJCHE 3HAUCHHS BUKHUJIIB
HIKIJUTMBAX PEYOBHH Y TOBITpsA 3a 1 Tox poboTH
MaHEBPOBUX JJOKOMOTHBIB, YMOB. T/TOI.

CknagoBa KpuUTEpilo €(DEKTUBHOCTI Eyy, fKa
BpaxoBy€ 3MiHYy IIyMOBOTO 3a0pyJHEHHS Bim po-
0OTH PYyXOMOT0O CKJIaJy 3aJi3HHYHOTO TPAHCIOPTY,
MOKe OyTH OIliHEHa TAKUM YHHOM:

rym

NC
_ cI
E g = Cong * ADmYM-ZNcm.Jr
i=1

N, nmon
Bar Bari Bar t t
+ADg -y (NS, N) |

o0pi
i=1 "*pari

(14)

ne ADS{;M — HaBeJleHa 3MiHa IIyMOBOTO 3a0py-

HEHHS 3a paxyHOK MOJEpHi3amii COpTyBaIbHUX
OpUCTPOiB Ha cTaHWifAX, ABA; N_. — KUIBKICTb
MOJIM(IKOBaHMX COPTYBAIBHUX NMPHCTPOIB Ha i-1i
crauuii 3anmisauui; ADpY — nMTOMa 3MiHA IIyMO-
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BOTO 3a0pyIHEHHS ITiJT Yac 0OCIIyTrOBYBaHHS Baro-
HIB 33 PaxyHOK TEXHIYHOTO yJIOCKOHAJICHHS XOJ0-

MOJQ

BOi YaCTMHM BaroHiB, 1BA/Bar.ToX; n, ; — Kilb-
KICTh BaroHiB 3 MOJM(IKOBAHOK XOJIOBOIO YacTHU-

HOIO0, siKa OoOCIyroByeTrbcs Ha i-iii cranmii [II1

«IIpumHITpOBCHKA 3ali3HUIY, Bar.; 1, . — 3ara-

Bari

JIbHA KiJBKICTh BaroHiB, sIKi 00CITyTOBYIOTHCS Ha i-

i cramuii samisaui, Bar.; fyg (N, N,) — dyHKui-

OHAJIbHA 3aJICKHICTH CyMapHOro dYacy OOpOOKH
BaroHiB Ha i-ilf CTaHIIl BiJ KIJIBKICHUX XapaKTepH-
CTHK TIepepOOHOT CIIPOMOXKHOCTI CTaHIIi1, Bar. TO/I.

CxknamoBa epeKTUBHOCTI, K GQYHKITISA BiJ Xapa-
KTEPUCTHK BUPOOHUYUX PECYpCiB, BHU3HAYAETHCS
TaKUM YHHOM:

0o0pi o0pi

NC
Efuq = cBar . Z(tBar (Nlt 9Né) _tBar (Nlt—l ,Né—l )) +
i=1

N, )
+T, -, ) == (A=A |, (15)
Jj=l "

ne T, — TpuBaicTh Hepioay 4vacy, Ajs SIKOro po3-
risgaeTbes nponec ynkuionyBanus JIT «Ilpu-

THITIPOBCHKA 3aTI3HUIIA», TOM;, 7, — CEPEIHE II0

B
3aJi3HMLI 3HAYCHHS KUIBKOCTI BaHTAXXHUX BaroHiB
y 3aJi3HUYHOMY COCTaBi, Bar.; N, — KUIbKICTb Ii-
JITHOK TPAHCIIOPTHOI MEpexi y Mexax 3alli3HHIIi;
L,; — IpOTSKHICTB j-0i AUIAHKA TPAHCIOPTHOI Me-
pexi, Km; k_t/ —IHTEHCHBHICTb PyXy BaHTaXHUX

COCTaBiB Ha j-iii MIMSHIN TPAHCIIOPTHOI MeEpexi
y t-OMy TIepioi, 011./TO/.

BupoOHu4rMu pecypcaMu BaHTQKHHUX CTaHIIN
HIT «IIpupHinpoBchbka 3ami3HUILL», SKi 3a0e3re-
4yI0Th 0OpOOKY BaroHOMOTOKY, € MaHEBPOBI JIO-
KOMOTHBY, BaHTaXXHO-PO3BAHTAXYBaJIbHI MeXaHi-
3MH 1 3ac00M MexaHi3allii Ta aBToMaTHu3allii copTy-
BaTbHUX po0iT. KimbKicTh 3ac00iB MexaHi3alli Ta
aBTOMATH3allil COPTYBAILHUX POOIT BH3HAYAETHCS
Ha OCHOBI KiJIbKICHUX XapaKTEPUCTHK BTOPUHHOTO
MTOTUTY Ha TIOCIYTH BaHTAKHUX CTaHIIH — oTpeo,
SKI BUHHKAIOTH y Tpoleci o0CIyroByBaHHs BXil-
HOT'O0 BaroHOMOTOKY Ha craHIisX. [lpu mpomy 3a-
JIOBOJICHHS TIEPBUHHOTO TMOMHTY 3a0e3MeuyeThest
3a paxyHOK IIEpEeMIMIEHHSI BaroHiB IO TEPUTOPii
craHmii Ta iX OOCIYroByBaHHS Ha BaHTAXHUX
¢bponrax. TakuM YHHOM MOXHA CTBEPIKYBaTH,
10 JUTST BAHTKHUX CTAHIIIN KUTBKICTh 3aC00iB Me-
XaHi3alil Ta aBTOMAaTM3alii COPTYBaJbHUX POOIT
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Ha CTaHIIIX (QYHKITIOHATBEHO 3aJICKHUTH BiJl Killb-
KOCTI BaroHiB, sIKi MOJAIOTh Ha MEPEpoOKy, a Iie
03HA4a€ — BiJl KUIBKOCTI MaHEBPOBUX JIOKOMOTHBIB
Ta BAHTAXXO0-PO3BAHTAXKYBATBHUX MAIIUH.

3a3HadeHi 3aJIeKHOCTI JO3BOJIIOTH CTBEPIKY-
BaTH, 0 YHUCIIOBI XapaKTEPUCTHKH BHUPOOHUYMX
pecypciB 3ai3HUII € apryMeHTaMu (pyHKIIIH enac-
THUYHOCTI KaliTaJOBKIAAEHbD Epec, Eexc 1 Exi

Epee = S (N1, Ny),
o =S (NN,
& = S(NLN),
ae N;, N, — BEKTOpH KITBKOCTI MaHEBPOBHX JIOKO-

MOTHBIB T4 BaHTa)KO-PO3BAHTAXXYBaJbHUX MaIllUH
Ha BAHTAXXKHUX CTAHLIAX 3aJ113HULI BiJAIOBIIHO:

(16)

N1:|N11 le NIN

c

b

N, =[Ny Np o Ny | (17)

g

I3 cykynHOCTI (DyHKIIOHATHHHUX 3aJIeKHOCTEH
(16) urcmoBi XapaKTEPUCTUKN BUPOOHUINX pecyp-
CiB MOXYTh OyTH BUpakeHi depe3 BiAMOBiAHI Mpo-
THJIXKHI (PYHKIIIT:

N, ZQ(SPCC)’Ng ZW(SPCC)’
Nl z(p(gex)’Ng Z\V(Sex)’
Nl :(P(Smc)’Ng :W(SﬂK)’

(18)

e (), () — hyHKUioOHANBHI 3aJIe)KHOCTI BEKTO-
piB KUTBKOCTI MaHEBPOBHIX JIOKOMOTHBIB Ta BaH-
TaKO-pO3BAaHTAXYBAJbHUX MAIIMH BiJ 3HAYCHb
(GYHKUIH enacTHYHOCTI KamiTaloBKJIaJeHb BiAIO-
BIJTHO.

OCKUIBKY 3HAYCHHS €JIEMEHTIB BeKTopiB N; Ta
N, NOBHHHO OyTH OJHAKOBHM JJIs CYKyITHOCTi Qy-
HKUi# (17), To mig yac po3B’s3aHHs 3a1adi 3a0e3-
TIeYeHHs] HAaHOUThII eeKTHBHOTO BapiaHTa CTaio-
ro po3Butky JIl «IIpuaHinpoBcbka 3ai3HHII)
HEOOXiZIHO BpaxoBYBaTH CHCTEMY Takux map o0-
MEKEHB!
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Cucrema obOmMexeHb (19) BHKOPHCTOBYETHCS
MpH ONTHMI3alii HiIboBOT (YHKIT 3ama4i (4) Biu-
HOCHO BEKTOPIB BUpoOHMUMX pecypciB N; Ta Ni.

OnTumizaris 1mboBo1 (QYyHKIIT (4) BiZHOCHO
3MIHHHUX Opec, Ocxs Ocon Ta O (BU3HAYECHHS PO3IOLI-
Jy (QiHAHCOBHX PECYpCiB 3a HAIpSIMKaMH CTajoro
PO3BUTKY) TOBHWHHO 3IiMCHIOBATHCA 3 YypaxyBaH-
HAM CYKYITHOCTI OOMEXKEHb 10 HWXKHIH HEHYIHO-
Bil MEXKI 3MIHHHX.

3 ypaxyBaHHAIM oOOMexkeHHs (5) cucrema 00-
MEXEHb /Il PO3B’S3aHHS 3a/ladi ONTHMAIBHOTO
PO3MO/IiTy IPOIIOBUX KOIITIB, SIKI BUALISIOTHCS Ha
3abe3medyeHHst cranoro po3BuTky Il «lIpuanin-
POBCBHKa 3alli3HULIS», BUTIISIAE TAKUM YHHOM:
SPCC 0, + 0.0, +0, =1,

O pec 2 Opte »
Ooe 205,
6cou 2 62101;1 ’

min
65{1( 2 69{]( >

(20)

e 8:.“'" — BCTAHOBJICHA HUKHS MEXKa YacTKU TPO-

IIOBUX BiJpaxyBaHb Ha 3a0e3ledeHHsl i-Oro Ha-
npsiMKy ctasioro po3Butky Il «lIpumgHinpoBchka
3aIi3HULSD.

PesyabTaTtu

TakyM YMHOM y BKa3aHili MOCTAHOBI 3ajady
(4) 3 oomexerHsamu (20) MOKHA BITHECTH IO KJa-
Cy 3aj7a4 JIHIMHOTO MPOrpaMyBaHHSI.

VY 3arajgpbHOMY BUIJISIII 3aAada JiHIMHOTO mpo-
TpaMyBaHHS BH3HAYAETHCS SK MaKCHUMI3arlis ITi-
JIb0BOT (pyHKIIIT /' 32 HASIBHOCTI OOMEKEHb, SIKI BH-
PakeHi CUCTEMOIO HEPiBHOCTEH:

F=c¢" x> max:A-x<b,Vx>0,

21

JIe ¢ — BEKTOp ITUThOBHX CJIEMEHTIB; X —BEKTOp Ke-
PYIOUMX 3MIHHUX; A — MaTpHIs CHUCTEMH OOMe-
JKeHb; b — BEKTOp CHCTEMU OOMEKEHb.

BexTop miboBHX €IIEMEHTIB Y 3a/adi ONTHMa-
JHHOTO PO3MOALUTY KalliTAIOBKIAACHs Ha 3a0e3re-
YCHHS CTaJIOTO PO3BUTKY € HA0OpOM YHCIIOBHX
3HaueHb (YHKI[H eTaCTHYHOCTI KaIliTAIOBKIIAICHb
€pecs Eexs Econ TA Eqx, AKI BU3HAYAIOTBCSA JUIA HEBIZO-
Mux BekTopiB N; Ta N,

c= ‘8 e, 1 ¢ (22)

pec eK SIK
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Sk xepyrodi 3MiHHI NMPHU IHOMY BHCTYIAIOTh
3HAUYCHHA 4aCTOK I'pOIIOBUX KO]_HTiB 3a HalpsMKa-
MHU:

X=0.. Oy O.n O

pec €K con K|

VY Burmani A-x<b cucremy obmexens (20)
MOXHa MpEACTaBUTH HACTYIITHUM YUHOM:

8pec + 0y + 84y + 0, <1,

K —
=80 — O —Oeon — Oy <1
~8 0 =~
-5, >—dmn,

_60011 2 _62:1111 ’

min
-0, =0, .

(23)

TakuMm YUHOM, MATPHIIS CUCTEMU OOMEXKEHb A
Ta BeKTOp b 11 3a7adi, sika po3rsacTbes, Haly-
Ba€ TAKOTO BUTJISANY:

11 1 1 1
-1 -1 -1 -1 -1
-1 0 0 0 ~Opec
A= b= ™ (24)
0 -1 0 0 —gmin
0 0 -1 0 —gmin
0 0 O —1 _Smin

OTtxe, po3B’si3aHHs 337a4i ONTHMAIBEHOTO PO3-
MOJITy KalliTAIOBKJIAZICHb Ha 3a0e3MeueHHs CTallo-
ro po3Butky JII «IIpumHimpoBCchKa 3aTi3HHIIDY
y MPHUBE/ICHIN TOCTAHOBIII 3IIHCHIOETHCS CUMILIICKC-
METOJIOM Ta JIO3BOJISE 3a0€3MeUnTH TaKHi BapiaHT
PO3BHUTKY 3aJi3HHMII, i 9ac peanizamii sskoro QpyH-
kuionyBanHs Il «[IpuaHinpoBchbka 3aii3HULISD»
XapaKTePU3YEThCS MAKCHUMAaJIbHUM 3HAYCHHSIM 1H-
TErpaNbHOro MOKAa3HUKA e(PEKTUBHOCTI.

HaykoBa HOBU3HA Ta NPAKTHYHA
3HAYMMICTh

B po6oTi Oyno po3riasHyTO Ta 3ampornOHOBAHO
HOBHH MHiAXiX A0 BU3HAUEHHS ONTUMAJIBHOTO PO3-
MOJITY KamiTaJoBKIIAJCHD JJIsi 3a0e3MeUeHHs CTa-
noro po3Butky Il «IpuaHinpoBcbKa 3a1i3HALID).

CrpykTypHa pedopMa 3alli3HUIHOTO TPAHCIIO-
pTy YKpaiHu, sika 3[1MCHIOETBCS Y 1Iel yac, BUMa-
rae y HalKoOpOTLIi TEpPMiHM PO3B’S3aHHS 3a4ad
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3 TiABUINEHHS e()eKTHBHOCTI poOOTH ramysi. 3a-
MIPOTIOHOBAHUHN aJTOPUTM PO3IMOILTY KamiTaIOBK-
JaleHb JO3BOJHUTH 3a0€3MEeYUTH TaKWd BapiaHT
po3Butky /Il «[IpumHinpoBchka 3ami3HUINY, pea-
JIi3allis SIKOTro MPHU3BEe 10 MiABHUIICHHS e()eKTHUB-
HOCTI (YHKIIOHYBaHHS 3ali3HUI, 110, B CBOIO
4epry, MO3UTHBHO BiloOpakaTHMEThCS Ha PoOOTI
3aJ1I3HUYHOTO TPAHCIIOPTY B LIOMY.

BucunoBxu

PedopmyBaHHS 3aMi3HUYHOTO TPAHCIIOPTY TO-
BUHHO 3JIIHCHIOBATUCS 3 YpaxyBaHHSM NOTpPeOU
KOMIUIEKCHOTO PO3BUTKY, SIKMM MOXJIMBHM 3a pa-
XYHOK KOHIIEMIIIT CTajoro po3BUTKY. ToMy po3mo-
I KaIiTaJOBKJIAEeHbh Ha 3a0e3MeYCHHS CTajloro
PO3BUTKY Ma€ Jy)Ke BaKJIMBE 3HAYCHHsI. 3aIporio-
HOBaHMU MinXia a0 3a0e3redyeHHs (iHAHCYBaHHS
CTaJIOr0 PO3BUTKY CTBOPEHO Ha ITiJICTaBI KOHIIET-
1ii CTaJIOr0 PO3BUTKY Ta 30CEPEIKEHO HA JOCTAT-
HBOMY 00’eMi (piHAHCOBUX KOIILTIB Ta 3a0e3IMeveH-
Hi X TIOBHOTO BUKOPHUCTAHHS 32 HANIPSMKAMH.
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ONPEAEJIEHUE OIITUMAJIBHOI'O PACIIPEJEJTEHUSA
KAHUTAJOBJIOXXEHHNH 151 OBECIIEYEHUSI
YCTOUYUBOI'O PA3SBUTHUA KEJIE3HBIX TOPOT

Henb. TeopeTnueckoMy U MPAaKTUYECKOMY BOIPOCY YCTOHUMBOIO Pa3BUTHUS KEJIE3HOJOPOKHOIO TPAHCIOPTA
C KaXXIBIM TOJIOM YJEISIeTCs Bce OObllle BHUMAHHs, HO HA CETOAHSIIHUN JJEHb MaJl0 N3y4eHbl MEXaHU3Mbl (PUHAH-
COBOro o0ecreueHus 3Toro spiaeHus. [lo3ToMy Lenbi0 JaHHON CTAaTbU ABIACTCS OIpE/eNIeHHe ONTUMAIBLHOIO pac-
MIPE/ICIECHNS KalTUTAIOBIIOKEHUH [T 00ecTieueHNs] yCTOWYNBOTO PAa3sBUTHS XKeEJIE3HBIX Aopor Ha npumepe ["ocynap-
cTBeHHOTO0 npeanpustus «lIpumHenpoBckas xesae3Has I0pora» U Co3JaHue MpeIyCIOBUi It pa3paboTku Marema-
TH4Yeckoil Moaenu. Meroauka. 3amada 00eCcTIeYeHNsT yCTOMIUBOTO Pa3BUTHS JKEIIE3HOM TOPOTH pelraeTcs Ha OCHO-
B€ MHTErPAJIHOTO NOKazaTesst 3pPEeKTUBHOCTH YCTOWYHMBOTO Pa3BUTHUSI U ONPEAEISETCS KaK MAaKCHMHU3AIUs 3TOTO
Kputepust. sl MOBBIMICHNS 3HAYCHUH COCTABISIFONIMX HHTETPAIBHOTO KpUTEpHs 3(P(PEKTHBHOCTH MpeiaracTcs
MMPOBOAUTL OINTUMU3ALINOHHBIE MEPOIIPUATHUA TEXHOJOTMYECKOTr0o XapakTepa. OTO TaKue MEPOIIPUATHA KaK: OIITU-
MH3alus KOJINYECTBA ITOE3IHBIX M MAHEBPOBBIX JIOKOMOTHBOB, ONTHMH3ALUS MOIIHOCTH IOIPY30-pa3rpy30dHBIX
MEXaHU3MOB M JPYIUX CPpEACTB MEXaHU3AUHNU TCXHOJOI'MYECKUX IMPOLCCCOB; ONTUMU3ALNA MapIIPyTOB JOCTABKH
TPy30B B paMKax TPaHCIOPTHOI ceTH xee3Hoi noporu. C 3Toi ke LEeNbio MPeIaracTcsi IpOBOIUTE MEPOIPUSTHS
TEXHHYECKOTO XapakTepa: MOJEpHHU3aLus MyTeld cooOIIeHHs B paMKax KeJIe3HOH IOPOTrd B HANpPaBJICHUU WX JJIEK-
Tpu(HUKanuM;, MOAEPHU3ANUS XOJOBOW YaCTH M CLENHBIX YCTPOMCTB MOABM)KHOTO COCTaBA C IIEIBI0 CHIDKCHUS
YPOBHS IIIyMOBBIX BO3AEHCTBUII Ha OKpysKaroliyto cpely. PesyiabraTsl. B pabote onpeneneHo ontuMaabHOE pac-
NIpe/ICICHNE KaIllMTAIOBIOKEHUH Ul OOECleueHNs] yCTOWYMBOTO pa3BUTHA [ OCyAapCTBEHHOTO MPEIIPHUATHSI
«[IpuaHenpoBcKas eye3Hast 1opora». ITo MO3BOJISIET 00ECIeYnBaTh TAKOH BapUaHT Pa3BUTHS KEJIE3HOW JIOPOTH,
IpU  pealn3aluyd  KOToporo  (yHKIMOHWpoBaHWe I'ocynmapctBeHHoro mnpexnpusitus  «IIpuaHenpoBckas
JKeJIe3Hasl JIOpora» XapaKTepH3yeTcsi MaKCHMaJlbHbIM 3HAY€HHEM HWHTEerpalbHOro TokazaTens 3((GeKTHBHOCTH.
Hayuynasi HoBu3Ha. B pabote ObUI paccMOTpeH M NpeAoKeH HOBBIM IOAXOJ K ONPENENICHHUIO ONTHMAIBHOTO
pacmpesneneHus — KalWTaJOBIOXKEHWH Ui OOECHEYeHWs]  yCTOWYMBOTO  pPa3BUTUS  JKENE3HBIX  JIOPOT.
IIpakTnyeckas 3HaUNMOCTh. CTpyKTypHast peopMa KeJIe3HOJOPOKHOTO TpaHCIopTa YKpauHbl TpeOyeT B Kpat-
Yaillliie CPOKM PEIeHus 3aJad 10 MOBHIIIEHHIO 3 deKTHBHOCTH paboThl oTpaciu. [IpennokeHHbIH aIropuTM pac-
NIPE/IEIIEHHS KalUTAIOBIIOKEHUH ITO3BOJIUT 00ECIIEYNTh TaKOH BapHaHT pa3BUTHS [ 0Ccy1apCTBEHHOTO MPEIIPHATHS
«IIpugHenpoBckas xKele3Has Jopora», pean3anus KOTOpOro NpUBEAET K MOBBILEHUIO 3(GEKTUBHOCTH (PyHKIHO-
HUPOBAHMS JKEJIE3HOH JIOPOTH, YTO, B CBOIO OUEPE/ib, ITOJIOKUTEIBHO 0TOOpa3uTCs Ha paboTe OTPaCiH B IIEIOM.

Knrouegvie cnosa: ycToMuMBOE pPa3BHUTHE; KEJIE3HOMOPOKHBINM TPAHCIIOPT; MOBbIIIeHHE 3(dekTnBHOCTH; (PyHK-
IIMOHMPOBAHHUE JKEJIE3HOIOPOKHOTO TPAHCTIOPTa; (prHAHCOBOE OOeceueHe

doi 10.15802/stp2015/42163 © O. 1. Xapuenko, 2015

85



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxka Ta nporpec Tpascrnopty. BicHuk J[HIIPOETPOBCHKOTO
HaI[iOHAJIIBHOTO YHIBepPCHTETY 3ali3HHYHOTO TpaHcHopty, 2015, Ne 2 (56)

EKOHOMIKA TA VIIPABJIIHHA

0.1. KHARCHENKO"

"Dep. «Management of Operational Work», Dnipropetrovsk National University of Railway Transport named after
Academician V. Lazaryan, Lazaryan St., 2, Dnipropetrovsk, Ukraine, 49010, e-mail kharchenko-o@mail.ru,
ORCID 0000-0003-2068-0640

DETERMINATION OF THE OPTIMAL CAPITAL INVESTMENTS TO
ENSURE THE SUSTAINABLE DEVELOPMENT OF THE RAILWAY

Purpose. Every year more attention is paid for the theoretical and practical issue of sustainable development of rail-
way transport. But today the mechanisms of financial support of this development are poorly understood. Therefore, the
aim of this article is to determine the optimal investment allocation to ensure sustainable development of the railway
transport on the example of State Enterprise «Prydniprovsk Railway» and the creation of preconditions for the mathemati-
cal model development. Methodology. The ensuring task for sustainable development of railway transport is solved on
the basis of the integral indicator of sustainable development effectiveness and defined as the maximization of this crite-
rion. The optimization of measures technological and technical characters are proposed to carry out for increasing values
of the integral performance measure components. To the optimization activities of technological nature that enhance the
performance criteria belongs: optimization of the number of train and shunting locomotives, optimization of power han-
dling mechanisms at the stations, optimization of routes of train flows. The activities related to the technical nature in-
clude: modernization of railways in the direction of their electrification and modernization of the running gear and coupler
drawbars of rolling stock, as well as means of separators mechanization at stations to reduce noise impacts on the envi-
ronment. Findings. The work resulted in the optimal allocation of investments to ensure the sustainable development of
railway transportation of State Enterprise «Prydniprovsk Railway». This allows providing such kind of railway develop-
ment when functioning of State Enterprise «Prydniprovsk Railway» is characterized by a maximum value of the integral
indicator of efficiency. Originality. The work was reviewed and the new approach was proposed to determine the optimal
allocation of capital investments to ensure sustainable development of the State Enterprise «Prydniprovsk Railway».
Practical value. Structural reform of Ukrainian railway transport demands to solve problems to improve the efficiency of
the industry in the shortest time. The proposed algorithm of investment allocation provides for such a directorate devel-
opment, the implementation of which will lead to increase of functioning efficiency of the railway transportation director-
ate, which in turn will positively affect on the industry as a whole.

Keywords: sustainable development; railway transport; efficiency increase; functioning of rail transport; financial sup-
port; railway transport directorate

REFERENCES

1. Barash Yu.S., Korzhenevych I.P. Rol zaliznychnoho transportu Ukrainy v zabezpechenni staloho rozvytku suspil-
stva [The role of railway transport in the sustainable development of society]. Visnyk Dnipropetrovskoho natsional-
noho universitetu zaliznychnoho transportu imeni akademika V. Lazariana [Bulletin of Dnipropetrovsk National
University of Railway Transport named after Academician V. Lazaryan], 2008, issue 24, pp. 201-206.

2. Zorina O.. Faktory pidvyshchennia rivnia sotsialno-ekonomichnoho rozvytku pidpryiemstv zaliznychnoho
transportu [Level enchancing factors of the social and economic development of the railway transport enterprises].
Visnyk ekonomiky transportu i promyslovosti [Bulletin of Transport Economics and Industry], 2014, issue 45, pp.
73-78.

3. Shevchenko V.V., Pshinko O.M., Myamlin S.V., Kozachenko D.M. Ekonomichna otsinka stanu z bezpeky rukhu
poizdiv [Economic assessment of the trains movement safety]. Ekonomika transportnoho kompleksu — The economy
of the Transport Complex, 2010, issue 15, pp. 114-124. Available at: http://nbuv.gov.ua/j-pdfiektk 2010 15 14.pdf
(Accessed 25 March 2015).

4.  Kompleksnaya programma realizatsii na natsionalnom urovne resheniy, prinyatykh na Vsemirnom sammite po
ustoychivomu razvitiyu na 2003 — 2015 gg. [A comprehensive program of national implementation of the decisions
adopted at the World Summit on Sustainable Development for 2003 — 2015]. Available at: http://www.rada.kiev.ua
(Accessed 11 March 2015).

5. Kontseptsiia perekhodu Ukrainy do staloho rozvytku [The concept of Ukraine transition to sustainable devel-
opment]. Visnyk natsionalnoi akademii nauk Ukrainy — Bulletin of the National Academy of Sciences of Ukraine,
2007, no. 2, pp. 14-44.

6. Kuzina E.L. Ekologo-ekonomicheskaya strategiya ustoychivogo razvitiya sistemy zheleznodorozhnogo transporta
[Ecological and economic sustainable development strategy of railway transport system]. Rostov-on-Don, RGSU
Publ., 2009. 150 p.

doi 10.15802/stp2015/42163 © O. 1. Xapuenko, 2015

86



ISSN 2307-3489 (Print), ISSN 2307-6666 (Online)

Hayxa ta nporpec Tpancnopty. Bicauk [{HinponeTpoBchKoro
HaI[iOHAJIIBHOTO YHIBepPCHTETY 3ali3HHYHOTO TpaHcHopty, 2015, Ne 2 (56)

EKOHOMIKA TA VIIPABJIIHHA

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Lomotko D.V. Metod otsinky ta vidboru nechitkoi informatsii pry formuvanni system pidtrymky pryiniattia rishen u
pidrozdilakh zaliznyts [Method of evaluation and selection of fuzzy information in the formation of decision-making
systems support in departments of railways]. Informatsiino-keruiuchi systemy na zaliznychnomu transporti — Infor-
mation and control systems on the railway transport, 2007, no. 2, pp. 3-9.

Makarenko M.V., Levchenko O.V., Serhiienko M.M. Pidvyshchennia efektyvnosti funktsionuvannia zaliznyts [The
increasing of railways effective functioning]. Zbirnyk naukovykh prats KUETT, seriia «Ekonomika
i Upravlinniay [Proc. of Kyiv University of Economics and Technology. Series «Economics and Management»],
2003, issue 4, pp. 60-63.

Pozdnyakova L.A., Kudelya V.I. Novyye podkhody k probleme upravleniya ekspluatatsionnymi raskhodami gru-
zovykh perevozok zheleznodorozhnogo transporta [New approaches to manage operating expenses on cargo
transportations of railway transport]. Visnyk ekonomiky transportu i promyslovosti — Bulletin of Transport Economy
and Industry, 2005, no. 9-10, pp. 183-189.

Pro Kontseptsiiu staloho rozvytku naselenykh punktiv [About the concept of sustainable human settlements
development]. Available at: http://www.rada.kiev.ua (Accepted 11 March 2015).

Shevchenko V.V., Pshinko O.M., Myamlin S.V., Kozachenko D.M. Systemnyi ekonomichnyi pidkhid do bezpeky
rukhu poizdiv [A systematic economic approach to the safe movement of trains]. Visnyk Dnipropetrovskoho
natsionalnoho universitetu zaliznychnoho transportu imeni akademika V. Lazariana [Bulletin of Dnipropetrovsk
National University of Railway Transport named after Academician V. Lazaryan], 2009, issue 26, pp. 236-238.
Stasyshen M.S., Yarmolitska O.V. Problemy staloho ekonomichnoho rozvytku zaliznychnoho transportu Ukrainy
[The problem of sustainable economic development of Ukrainian railway transport]. Suchasni tendentsii rozvytku
naukovoi dumky — Modern trends in the development of scientific thought. Available at: http://gisap.eu/ru/node/243
(Accessed 11March 2015).

Transportna stratehiia Ukrainy na period do 2020 roku [The transport strategy of Ukraine for the period till 2020
y.]. Available at: http://zakon.rada.gov.ua (Accessed 11 March 2015).

Kharchenko O.. Novyye napravleniya povysheniya effektivnosti funktsionirovaniya podrazdeleniy
zheleznodorozhnogo transporta s pozitsii ustoychivogo razvitiya [Research of approaches to increase the efficiency
of functioning of railway transport subdivisions from the point of view of sustainable development]. Nauka ta
prohres transportu. Visnyk Dnipropetrovskoho natsionalnoho universytetu zaliznychnoho transportu — Science and
Transport Progress. Bulletin of Dnipropetrovsk National University of Railway Transport, 2014, no. 4 (52), pp. 52-
59.

Kharchenko O.I. Formuvannia systemy pokaznykiv staloho rozvytku pidrozdiliv zaliznychnoho transportu [The
formation of an indicators system for sustainable development of railway transport units]. Zaliznychnyi transport
Ukrainy — Ukrainian Railway Transport, 2015, no. 1, pp. 18-21.

Chekhovska M.M. Mekhanizm orhanizatsiino-ekonomichnoho rozvytku zaliznychnoho transportu Ukrainy. [The
mechanism of organizational and economic development of Ukrainian railway transport]. Kyiv, Kondor Publ., 2012.
249 p.

Lazaroiu G.C., Longo M., Roscia M. Scheduling for Sustainable Urban Development in Italy. Research Journal of
Applied Sciences, Engineering and Technology, 2014, vol. 7, issue 12, pp. 2463-2468 Available at:
http://www.maxwellsci.com/jp/abstract.php?jid=RJASET &no=418&abs=11 (Accessed 11 March 2015).

Mogila V., Vasyliev 1., Nozhenko E. The use of biofuel on the railway transport. Transport Problems: an Intern.
Scientific Journal. 2012, vol. 7, issue 1, pp. 21-26. Available at: http://www.transport-problems.pdsl.pl/pl/Archi-
wum/2012/zeszyt1/2012t7z1_02.pdf (Accessed 11 March 2015).

Széasz T. The sustainable development. Debreceni Muszaki Kozlemenyek. 2010, no. 1, pp. 31-42. Available at:
http://www.eng.unideb.hu/userdir/dmk/docs/20101/0 1 _04.pdf (Accessed 11 March 2015).

Cmamms pexomendoeana 0o nyonikayii 0.m.q., npo@. /[. M. Kozauenxom (Yrpaina), 0.m.n. B. C. Haymo-

sum (Yrpauna)

Hapiiirma mo pemkorerii 25.02 .2015
[Ipuitasra no apyky 13.04.2015

doi 10.15802/stp2015/42163 © O. 1. Xapuenko, 2015

87



