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MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

CX1JHOYKpaiHChKUI HalllOHAJBHUHN yHIBEpcUTET IMeH1 Bonoaumupa Jlans

30ipHUK HayKoBHX TMpaub 3a wmarepiasiamu II-i MiXHapoaHOI HayKOBO-
npakTuyHOi koH(pepeHii «TpancnopT: Hayka Ta npakTtuka», KuiB - Opneca, 25-26
tpaBHsa 2023 p.: 30ipHUK HaykoBUX mpaupb / CXiIHOYKpaiHCbKHI HalllOHAJbHUN

yHiBepcuteT imeHl Bononumupa lans — Kuis, CHY im. B. Hans, 2023. - 297 c.

V¥ 30ipHuKy npenctabiieHl matepianu ponoBiged II-i MixHapoaHOT HAayKOBO-
npakTuyHOi KoH(epeHiii «Tpancnopt: Hayka Ta npakrtuka», Kuis - Ogeca, y cdepi
TPAHCIIOPTHUX TEXHOJIOT1M, TEXHOJOrli BHPOOHUIITBA TPAHCIOPTHHX 3aco0iB,
NEPEBI3HOIO TpOIeCy 1 YIOpaBIiHHSA Ha TPAHCHOPTI, NTPoOJeM pi3HUX BUJIB
TpPaHCIIOPTY, aBTOMatu3alii Ta 1HPOPMAIIHHUX TEXHOJOrH B JIOTICTUYHHX 1
TPAHCIIOPTHUX CUCTEMAX, CTaHy, MPoOJIeM Ta MEePCIEKTUB PO3BUTKY 1HPpACTPYKTypH
TPAHCIIOPTHUX CUCTEM.

PoGotn npykyroTbcsd B aBTOPCHKIM penakiii. PenakiiiiHa koyeris He Hece
BIJIMOBIAAIBHICTD 32 IOCTOBIPHICTH 1H(GOpMAIIii, IO HaBeJeHa B poOOTax, 1 3aJIMIIIae

3a c000I0 MPABO HE MOTOKYBATUCA 3 TyMKaMU aBTOP1B Ha PO3TJISIHYTI MUTAHHA.
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YAK.621.226:629.424
AKankin J1.C., 1.1.H., npo¢., boopos E.IL., acnipanr

VYkpainchkuii 1ep>kaBHUN YHIBEPCUTET 3aTI3HUYHOTO TPAHCIIOPTY, YKpaiHa

HIABUIIEHHA EOEKTUBHOCTI CUCTEMH PEMOHTY TA
TEXHIYHOI'O OBCJIYI'OBYBAHHA EHEPTETHYHHUX YCTAHOBOK
PYXOMOI'O CKUIAAY

[Ipomec  TEXHIYHOTO OOCIYrOBYBaHHSI Ta PEMOHTY TEIUIOBO3IB, SIKI
eKCIUTYaTyIOTh Ha JaHUM 4yac B YKpaiHl MaroTh 3HauHiI ocoOiuBocTi. I{e mepemycim
HasIBHICTh PI13HUX CEpiil TEIUIOBO3IB Ta iX eHepreTnyHuX yctaHoBok (EVY) Ta 3Hauna
PI3HUIIA B iX TEpMiHAX CIIy»KOU, HAIIPAIIOBaHHI Ta SIK pPe3yJIbTaT HaIIMHOCTI poOOTH Ta
eHeproedekTuBHOCTI. [Tpu 1iboMy peanizauis pi3HUX BapiaHTIB CTPATErlil TEXHIYHOTO
o0cnyroByBanHs Ta pemoHTy (TO Ta IIP) yTBOproe mOAaTKOBI CKJIATHOCTI, SKI
NOJISITal0Th B TOMY, IO ICHYIOUI IMApKU TEIUIOBO31B BKIIKOYAIOTH J10 ce0e OKpemi
CYKyITHOCT1 JIOKOMOTHBIB, €HEPTE€TUYHI YCTAHOBKH SIKMX MAaIOTh Pi3HY KOHCTPYKIIIIO
Ta piBeHb (PI3UYHOTO 1 MOPaAJIBHOrO 3HOCY. Bce 1ie 3HauHO yCKJIaJHIOE OpraHi3alliio
CEPBICY EHEPTETUYHUX YCTAHOBOK TEIIJIOBO31B Ta BUMArae BIIOCKOHAJICHHS IT1IXO/IIB Ta
METO/I1B YIIPABIIIHHS X TEXHIYHUM CTaHOM.

[TinBuieHHss HaAIMHOCTI EHEPreTUYHUX YCTAHOBOK Ta €(QEeKTUBHOCTI IX
BUKOPHUCTaHHS Mae 0a3yBaTHCS Ha OCHOBI PO3BHUTKY 3ac00iB 1 METOJIB TEXHIYHOI
JIarHOCTUKM Ta HOBUX TEXHOJIOTIH 0OpoOkM 1H(popmarlii, NEepeTBOPEHHS 1
BUKOPUCTAHHA JIaTHOCTHYHOI  1HQoOpMaIlli, CHOpPSIMOBaHOI Ha  ONTUMI3ALIIO
VOPaBIIHCHKUX pIIIEHb AJs MiABUIIEHHS $SKOCTI POOOTH TEXHIYHOTO cepBicy. Y
3B’SI3Ky 3 IIUM BIOCKOHAJIEHHS OpraHi3aiii npoueciB cepicy npu BUKoHaHHI TO Ta
[IP eHepreTHyHUX yCTAHOBOK TEILJIOBO3IB Ta YIMPABIIHHS iX TEXHIYHUM CTAHOM €
aKTyaJIbHUM HayKOBO-TEXHIYHUM 3aBJIaHHSIM.

Anamiz ymoBu po6otn EY mokazye 3MiHM i TEXHIYHOTO CTaHy Ta
eHeproeeKTUBHOCTI Ha BCIX eTamax >KUTTEBOTO IMKIY, B 3aJIEKHOCTI BIJl YMOB
eKCIUTyaTallii Ta mpuHIUIB opra#izamii cuctemu TO Ta I1P.

3a tunoM BuxigHoi iHdopmarrii ctparerii TO Ta [P MoxHa po3aimuTi Ha

- HenapameTpuuHi (1Hpopmawis po EY y Burian gpakry «BiIMoBHJIa» ad0 «HE
BIJIMOBHMJIa») Ta TMapaMEeTpUUHl (BUKOPHUCTOBYEThCS iHGOpMALIiS Mpo MapaMeTpHu Ta
nokasHuku EY, 1110 BU3HA4aroTh ii mpare31aTHiCTh).

3a cnocobamu mpuU3HA4YeHHA TepMiHIB peMoHTy Ta TO - Ha crpaterii 3
HAIPAIIOBaHHAM Ta (DAKTUYIHOTO CTaHY.

116



«TPAHCIIOPT: HAVKA TA IIPAKTHKA»

VY pasi HemapaMeTpUYHUX CTPATETiN BIACYTHI BUTPATH HA A1arHOCTYBaHHS Ta HE
noTpiOHa BHCcOka KBamidikauis nepconamry. IIpore, T.3. (aktuunuii cran EY
HEBIJIOMUM, ISl 3amo0iraHHS BIAMOBH MpParHyTh CKOPOTUTH TEPMiH MPOBEICHHS
YeproBoro TEXHIYHOTO OOCIyroByBaHHSI (PEMOHTY), IO MPU3BOAMTH JO
HEJIOBUKOPUCTaHHS pecypcy o00'ekta. HemapamerpuuHni cTparterii 0O0CIyroByBaHHS
CTaHOM JJO3BOJISIFOTH IIOBHICTIO BUKOPHUCTOBYBATH PECYPC BY3IIB 1 A€TaNIEH PyXOMOTO
CKJIaJ1y, aJie TIPU I[bOMY JOITyCKaIOThCS B1IMOBH.

Benuky pi3HOMaHITHICTE MOXJIMBUX TiaxomiB go opraizamii TO Tta IIP
CHEPreTUYHUX YCTAHOBOK 3a (paKTUYHUM CTAaHOM MO’KHA O0'€JHATHU y JBlI OCHOBHI
IPyIU - 3 KOHTPOJIEM PiBHS HAAIMHOCTI Ta KOoHTposieM mapametpiB EY. V mepmomy
BUIAJIKy TEXHIYHE OOCIYroByBaHHS Ta PEMOHT 3BOLSATHCA 10 KEpPyBaHHS pPiBHEM
HAJIMHOCTI TMEBHOI CyKymHOCTI onHoTHmHMX EY, a B Apyromy — 10 KepyBaHHs
TEXHIYHUM CTAaHOM KO>KHO1 KOHKpeTHO1 EVY.

Sx mnapamerpu KepyBaHHS TeXHIYHMM cTaHoM EY pyxomoro ckiany
BUKOPHCTOBYIOTHCS: BEJIMYMHA MIXKPEMOHTHOTO MPOOITY #y, IO JOMYCKAE BIIXUICHHS
3 mapaMeTpoM D, 3aJTUIIKOBUIN PECYPC fsar, CEPEIHIN PECYPC 10 MTApAMETPaM CKJIaJ0BO1
4acTUHM By3i1a KoMmnoHeHTa EY T, ¥V npoueci ekcruryarauii EY pyxomoro ckiagy
KEepyBaHHS il TEXHIYHUM CTAaHOM 3JIIMCHIOETHCS IUISIXOM MPU3HAYCHHS (TUIaHYBaHHS
TEPMIHIB) 1 NPOBEIACHHA KOHTPOJbHO-IIArHOCTUYHUX OMepaliid 3 MiABUIIECHHS
HaJIHHOCTI poOoTH (TiaHyBaHHS o6csriB). Sk mpuxman Ha (puc. 1) posrisHyTa
CTPYKTypa YTIpaBJIiHHS TEXHIYHUM cTaHOM EVY TemnoBo3a.

o IMiHa . flpobed
TextisHu napavempi [Topitvismms [lpudrnsmms /%7/776; %H;;
cmar cmany ma odpodka i KapezybaHsm
£y KOMIOHEHITID g synsmamib £ /77/70//(0/\’ ma cKAady
— mennoboa 1 - umipwbarme 1 ooemay - onepayiy -
PEMOHITY ‘—‘
4 . for 7
Ouyinka
De3B1oMaBHaCTI
U egeximubHocmy
pocomy £Y
mennobosa
KopezybarHs
KEOLIOD X
TIOKAIHUKIE
fiten O T

Puc. 1. KepyBanus texniunum ctanoM EY pyxomoro ckmnamy
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3acTocyBaHHS ~ J1aHOT  MOJENIl  TMPUIIYCKA€  OpraHi3amiio  BIAMOBIIHOTO
iH(popmarriiinoro 3abe3neueHHs. [TOCTIMHUIT MOHITOPUHI MOKa3HUKIB KOXHOI EY
TEIJIOBO3a JO03BOJISIE TIOPIBHIOBATH BEIMYMHMU (PAKTUUYHUX TOTOYHUX BUTPAT 3
PO3paxyHKOBUMH Ta BUSIBJISITH (DaKTOPH, 1110 BIUIMBAIOTh HA BIAXUJICHHS BUTPAT BiJ
HOPMAaTUBHUX 3HA4Y€Hb 1 MPOTHO30BaHUX BeJWYUH. Ha OCHOBI LIbOTO MPUIMAIOTHCA
Kepy1oyl 3aX0/H 1010 KOPETYBAaHHSI TEXHOJIOT1i TeXHIYHOTO yTpuMaHHs EY pyxomoro
CKJIay 3 BUKOPHCTaHHSIM I1H(QOPMALIMHOrO OaHKy THUIIOBUX PIIIEHb 1 €KCHEPTHHX
migcucteM. JlaHa TOCTaHOBKA 3aBJaHHS BHUMAara€ CTBOPEHHS OJIOKOBOI CHCTEMHU
KepyBaHHS TeXHIYHUM cTaHOM EY pyxomoro ckiany.

Posrasimatoun cucrtemy ekcmiyartarii ta pemonty EY pyxomoro ckmamy, siK
JMHAMI4HYy CUCTEMY, Ha CTaH SKOi BIUIMBA€E OaraTo He IJIKOM BU3HAYHUX (haKTOPIB, Ti
CTaH MOXXJIMBO OXapaKTEPU3yBATH B KOKHUIM MOMEHT 4acy, SIK KOOPAWHATH TOYIL Y
IPOCTOP1 YMHHMKIB SIKI OKa3yIOTh BIUIUB Ha cuctemy. Kiacudikaliito craHiB cucteMu
TO Ta IIP EV 3anponoHOBaHO MPOBOAUTH 3a JONOMOIOK) HEYITKMX aJlOPUTMIB
KJ1acTepizariii.

3aBaaHHs 3HAXO/HKEHHS! HEUITKUX LIEHTPIB KJacTepiB (0JIOKIB TEXHIYHOTO CTaHy

EVY), unciao skux HEBiZOMO (OPMYETHCS HACTYIHHM YHHOM: X =(X,, X,,X;,.....x,) -
00'ekTH, 10 HaJeXaTh Kiacrepiszamii, A¢ #n — KUIbKICTh 00'ekTiB. KoxkeH 00'exT
X, = (X> X455 X)) € TOUKOKO B p - MIDHOMY IIPOCTOpi 03HaK (& =1,7). HeoOxinHo mst

KOXHOTO €JIeMEHTa MHOXHHU X 3HAaWTH CTYNiHb HAJEXXHOCTI 70 IIEHTPY KIacTepa,
TOOTO KOOPJWHATH CKYITUEHHS 00'€KTIB, Kl 3a1aH1 MHOXHUHOIO X,

BignoBigHo 1o cucteMu ekcrutyartarii Ta cepsicy EY TemioBo3iB 00'ekTH mJis
HEeYITKOI KiIacu]ikallii - HOKa3HUKU BUKOPUCTAHHS 32 KOXKEH MIcsIb poKy. KiabKicTh
X OO0'€KTIB BU3HAYAETHCA TEPMIHOM CIIOCTEpPEKEHb. Po30uUTTS MHOXHHH X Ha
HEYITKI MAMHOXHHU S; MOKE Oy TH ONUCAHO (PYHKIIIO HAJICKHOCTI w1 s, :x —[0,1] . s

knacudikamii ctaniB EY  BukopucTani jgaHi O Mpolleci eKcIulyartalii Ta peMOHTY
TETUIOBO3HUX JIU3EIIIB, SIKi 30Mpaucs MPOTITOM I'SITH POKIB Y JIOKOMOTHBHHX JCTIO
[1iBIeHHOT 3aT13HULII.

Y  sKoCTI KOOpIMHAT cHUCTeMU Oynu o00paHi HACTynmHI TOKa3HUKA —
MDKPEMOHTHHM TMpoOIr, cepeaHs TEXHIYHA IIBUIKICTb, KUJIBKICTh IO3allJTAHOBUX
PEMOHTIB, Yac 3aTpavyeHHil Ha BHUKOHAHHS I03aINIAHOBUX Ta TUIAHOBHX PEMOHTIB,
IIATOMI BUTPATH IMaJIMBa, KOCHIMIEHTH TEXHIYHOTO BUKOPHUCTaHHS IU3ENIB, CE30HHI
koedimienTn 3MiHM TOKa3HUWKIB Ilpomemypa HewiTKOl Kiactepizarlii J03BOJHIIA
BUSIBUTU TPU KJIacTepa Ta MATPUINIO HAJIEKHOCTI KOKHOTO CTaHy (OJIOKY TEXHIYHOTO
CTaHy) J0 OO KjacTepy (puc. 2)
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Puc. 2. lleatpu kimacrepis (0s10kiB) TexHIYHUX cTaHIB EY TemnoBo3iB

3ajar04uy YuCIO KiaciB Ha $IKI po30MBAalOTh CTAHW CHCTEMM EKCIUlyaTauli
TEIJIOBO3HUX JU3EIIB Ta CTYIIHb HAJICKHOCTI CTaHy IU3EJIsI JO TOTO YH 1HIIIOTO KJacy,
Micys HABYaHHS OJIEPKaHO aBTOMATHYHUN Kiacu]ikaTop, SKWM 3MaTHUN BUSBUTH
MOMEHT HasIBHOCTI TEpPEeXOy AM3eNsl TEIUIOBO3Y Y CTaH, KM CyHpOBOIKYETHCS
3M1HOIO HaJIHHOCTI Ta €EKOHOMIYHOCTI.

BucnoBku. Ilponec 3miHM TexHIYHOro ctaHy EY Ta iX KOMIIOHEHTIB, HE €
BUHATKOBO CTOXACTMYHHUM IPOIIECOM, ajieé CYNMPOBOKYETHCS 3HAYHOIO HEUITKICTIO,
10 BU3HAa4Ya€ HEOOX1AHICTh 3aCTOCYBaHHS aJITOPUTMIB HEUITKOI Kilacu]ikarii.

Po3pobiiena metonuka BusiBieHHs nepexoniB EY 13 crany B cran (i3 010Ky B
0JI0K), 1110 BIATMOBIAI0Th 3MIHAM HaIIMTHOCTI, 103BOJIsSIE GOPMYBATH OOCATH Ta MEepeiK
po0OT, SKI BUKOHYIOTb NPHU CEPBICl, 3 ypaxyBaHHSIM MOTOYHUX YMOB €KCILUTyaTallii Ta
K HACJIIOK IMMOKPAIIUTH SKICTh iX (PYHKI[IOHYBaHHS.

BusiBnenns 3HaXoKeHHS TETUIOBO3HOTO JU3EIs Y 0COOJIMBOMY CTaHi, HA OCHOBI
aHaJi3y NOKa3HUKIB HOTO BUKOPHUCTAaHHA, 103BOJIsIE po3poouTH cuctemy TO Ta 1P sixa
0 ypaxyBaja I1i 3MIHH.

Peamizamia 6moxoBoi cuctemun TO Tta IIP mo3Boauts mocsrté 301IbIIEHHS
pecypey EVY min yac migyac excruryaraiiii, OUTbIII TOYHO BU3HAYATH X TEXHIYHUHN CTaH
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Ta 3MCHIIUTU KUIbKICTh BIJIMOB, CTBOPUTH ONTHUMAaJbHI YMOBU Ji 30UTbLICHHS
KOE(IIIEHTY TEXHIYHOT'O BUKOPUCTAHHSI.

zhalkin_ds@kart.edu.ua
bobrov@kart.edu.ua

YK 656.6:616-036
c

Onecbkuii HaIllOHATBHUI MOPCHKUI YHIBEPCUTET, Y KpaiHa

JTOCBILI 3APYBIXKHUX ITOPTIB 3 TEKAPBOHI3AIII ITAPKIB
BHYTPIIIHBOIIOPTOBOI MEXAHI3AIIIT

MopchbKi TOPTH BBa)XKAIOTHCS OJHUM 3 OCHOBHHUX JBUTYHIB CBITOBOI EKOHOMIKH
Ta KJIFOYOBUM €JIEMEHTOM TPAHCIIOPTHOI, CyIHOIUIABHOI, TYPUCTUYHOI Ta pUuOaIbChKOI
rajy3eu.

OnHak akTuBi3alls IISUIBHOCTI B MOPCBHKUX MOPTax BIUIMHYJIA Ha HABKOJIMIIHE
CEpEIOBHUILE, BKJIIOYAOUYU BUCOKI BUKUIU BYTJIELIO, IIIyM y PE3yJbTaTl AISUIbHOCTI B
MOPCBKHMX IOPTax, BUCOKE CIIOKMBAHHSI €HEPTrii Ta CEepilo3HMI BIUIMB Ha 370pPOB’S
HaCeJIEHHS MPUOEPEKHUX MICT MOOJIN3Y MOPCHKUX MOPTIB.

Jii momo ix ngekapOoHi3alii MOXYTh MAaTH BHUpIIIAIbHE 3HAYCHHS IS
CTUMYJIIOBaHHA 3MIH B IHIIMX CETMEHTAaX MOPCHKOTO CEKTOpa Ta, Y CBOIO HEpPry,
MIHIMI3yBaTl BIUIUB iX MIsUTBHOCTI Ha HABKOJUIITHE CEPEJOBHUINE Y MicTaxXx Ta ix
OKOJIUIISIX.

JIoCIKEHHS Ta MPOEKTH, IO MPUCBIYEHI BUBUEHHIO MTPo0IeM AekapOoHi3alli
CIPsIMOBaH1 Ha CKOPOYEHHS BUKHU/IIB BYTJICII0, BAKOPUCTAHHS TOHOBIIOBAHUX JIKEPET
€Heprii, ONTUMI3Alll0 BUTpPAT 1 MPOAYKTUBHOCTI, BIPOBAIKEHHS TEXHOJOTIN
IHTEJIEKTYaIbHOTO YTIPaBJIiHHS, CTBOPEHHS BIANOBIAHOI HOPMATHUBHO-IIPABOBOI Oa3u.

[TopToBa Taly3p AMHAMIYHO PO3BUBAETHCA B YKpaini. PazoMm 3 muMm moptu
CTHKAIOTbCA 31 3pOCTAlOYMM THUCKOM 3MEHIIECHHS CBOTO BYTIJICHEBOTO CIIAYy TNpHU
OJIHOYACHOMY M IBUILIEHH] eHeproepeKTUBHOCTI 1 100 aIbHOT
KOHKYPEHTOCIIPOMOXKHOCTI. Taka CHTyallisl CIOHYKae IO pO3POOKH TPOEKTIB Ta
MEPEOBOTO CBITOBOTO JIOCBIAY y I Tally3l CIHPUATAME CTIHKOMY pPO3BUTKY
MOPTOBOTO CEKTOPY B YKpaiHi.
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