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AOCIIUKEHHSA BIIMBY TUMYACOBOTI'O PE3EPBYBAHHAA
HA HAAIMHICTDb OBJIAJJHAHHSA JJIOKOMOTHUBIB

Y ecmammi posensadaromovcs numanHsa 6NaUSY MUMUACOB020 pe3ep8y8anHs poOomu
0Kpemo2o 00J1a0HAHHS IOKOMOMUBIE HA 1020 HAOIUHICMb 3 YMOBU PI3HUX 3AKOHI8
PO3n00INY uacy pobomu, 4acy iOHO8NEHH S, YACY HA MUMYACO8E Pe3ePB)EaAHHS.

Knrouoei cnosa: 3axkoH posnodiny 6unaoko8ux GeluduH, pe3epe8ye8aHHs,
Koepiyienm 2omosHocmi, cepedne HAPAIIOBAHHS, CepeOHill Yac 8iI0HOBLEHHS.

Beryn. 3a octaHHI poKM B Halllii KpaiHi OCTYNOBO HAO0yBa€ PO3BUTOK IMIBHIKICHHUH
3aII3HUYHUA pyX. Y OutbiocTi mBuakicHu# pyxomui ckinaz (LLPC), mo excruryaryeTsest y
KpaiHi, OOYIOBaHUI 32 KOPJIOHOM 1 HE 3aBK/IU PEKUM HOTO eKCIUTyaTalliiHiX HaBaHTa)KEHb
BiJIIIOBi/Ta€ PEKOMEHIAIIIsIM TIOCTA4YaIbHUKIB IIi€l TeXHiKH. Lle mpuBoanuTE 10 3pUBY pyXy
MOi3/1B, BEJIUKUX MPOCTOIB HA IEPEroHax, 10 MOSCHIOETHCS, K 3arajlbHUM CTaHOM
3aIli3HMIIb, TaK 1 IHTEHCUBHICTIO BUKOprcTaHHs nporo [1IPC.

Ille omHWM HeETaTUBHUM YWHHUKOM € TipoOnema opranizamii TO, IIP manoro
pyxomoro ckiany. CyyacHa peMOHTHa iH(PACTPYKTypa JIOKOMOTHBHOTO T'OCIIOJIapPCTBa
He Oyrna aganToBana ;10 posenerns TO, ITP IIPC [10, 11]. Oprawxi3aitisi BEJIMKUX BHIIB
PEMOHTY MOXIJIMBA TUIbKM B OKPEMHX JOKOMOTHMBHHUX JEIMO, ajle 1 B IIbOMY BHUIIQJIKY
BUKOHYEThCS peMOHT He Bchoro oOmaguanas LIIPC. Ane ve Tinbku mist LLIPC BUHUKAOTH
Taki MmpoOJeMu, TOMY MO MIIOYUIA TATOBUH PyXOMHUH CKJIaa Jocsr abo TepeBUIINB
HOPMATHBHHUIA TEepPMiH BUKOPHCTaHHS, pPEMOHTHa 0a3a OHOBIIOETHCS TOBIIBHO,
texHonoriuni nporecu TO, [P He KOpeKTYIOThCs y Mepioj] )KUTTEBOro HuKIy. Bee 1ie
notpedye K MPaKTUYHOTO TaK i TEOPETUYHOTO OOIPYyHTYBaHHs cTparterii i Taktuku TO,
ITP TPC.
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TEXHIKA I TEXHOJIOT I

Hamideni mporpaMu pecTpykTypu3alii Ta pO3BUTKY Taly3i MOBHHHI BTLIIOBAJIUCH Y
MPAKTUKY POOOTH JIOKOMOTHBHOTO TOCIIOIAPCTBA 1 HE ITHOPYBATHUCH.

3 HAyKOBOI TOYKH 30py MOTPiOHI OOTPYHTYBaHHI pIIIEHHA IIOAO IPHBEIEHHSI Y
BIJIMOBIAHICTS KPOKIB 13 MOJMINIIEHHS poOOTHM Bciel iHQPACTPYKTypW 3ai3HHULB i3
HAYKOBHMH JOCSITHEHHSIMHU, 110 ITOKH 3aJIMIIAI0THCS HE PEali30BaHUMHU.

AHaJIi3 ocTaHHIX J0CTiIKeHDb i MocTaHOBKA MpodiaeM. B psaai kpain pooora HIPC
ctaia 3BUYaiHUM sBUImeM. Pasom 3 Bukopuctamasm [IPC B ekcruryarariro
(dopMyBaylacsi 11€OJIOTisI CHCTEMHU WOTO YTPUMAaHHS, OCHOBOKO SIKOi € OOOB’S3KOBE
JiarHOCTYBaHHS poOOTH BY3JiB 1 arperaTiB pyXoMoOro CKJIaay K B €KCIUIyaTallil, Tak MpH
MTOCTAHOBIII B PEMOHT, MOHITOPHHT TEXHIYHOT'O CTaHy OOJaHAHHSA, PO3BUTOK CEpPBICY,
CTBOPEHHSI HOBOI PEMOHTHOI iHPPACTPYKTYpH, SIKa CIIPOMOKHA OCBOIOBATH PEMOHT HeE
TINBKH U151 IPUIMCHOTO TIapKY, ajie i HapKy JJOKOMOTHBIB 1HIIOTO JIETIO.

Crnektp [fochi/pkeHb B Hamlid KpaiHi BKJIIOYAB TIOMIYK PIillleHb CTBOPEHHS
ontuManbHOi cuctemu TO, TIP JIOKOMOTHBIB, BIPOBaXKEHHS CTalliOHAPHOTO 1
BOYJIOBAaHOT'O JIIarHOCTYBAaHHS CHCTEMH JIOKOMOTHBIB, OLIHKH XHTTEBOro Iukiny TPC
[10, 11].

Pa3zom 3 M notpebye rimOOKOro po3risiay MUTAaHHS BIUIMBY BUIAIKOBOI MPUPOAU
BUHHUKHEHHS BIZIMOB 3 OOIPYHTYBaHHIM CTpaTerTii X MomnepeKeHHsI.

Mera i 3aBnanHs qociaigskeHHs. MeTa rmonsarae B JOCHiPKEHH] BIUIUBY THMYacOBOTO
pe3epByBaHHS pOOOTH OKpeMOTo 00IaTHAaHHS IOKOMOTHBIB Ha HOTO HAMIHICTb.

3aBmaHHAM JOCIIKEHHS € MPOBEACHHS PO3PaxyHKY 3 ypaxyBaHHSIM Pi3HHX 3aKOHIB
po3mojily Yacy poOOTH 10 BiMOBU, 4acy Ha BIJHOBJICHHS, 4acy Ha THMYacOBE
pe3epByBaHHS.

Marepiagu Ta MeTOAM OCHiI:KeHHA. MeTonu 3a0e3NeyeHHS 1 IiABHICHHS
HQJIMHOCTI TEXHIKM MOXKHa C(OpPMYJIOBaTH 1 HAyKOBO OOIPYHTYBAaTH, SIKIIO
MpoaHaNi3yBaTH (PYHKITIOHANBHI 3B'SI3KM MiX MMOKa3HWKaMU HAJIHHOCTI 1 PO3paxyHKOBI
CHIBBIIHOLIEHHS IS IIOKa3HUKIB HAMIMHOCTI CKIIAAHUX CHCTEM, SIKUM € TATOBMI
PYXOMHUIA CKIIa]] 1 TIOKOMOTHBH.

[TokasHUKaMK HaAIMHOCTI BiJHOBIIOBaHMX cHCTeM €: (QyHKiis roroBHocti K r (t),
KoeimieHT roroBHocTi K., HampaifoBaHHs Ha BiAMOBY | , mapameTp MOTOKY BiJMOB

w (e) . OCHOBHOIO (hOpPMYIIOF0 BU3HAYEHHS KOe]illieHTa TOTOBHOCTI €

T
TOoTaT,

)

e TB — Cepe/IHi¥ Yac BiIHOBJICHHS CHCTEMHU.

HampamroBanuss Ha BiAMOBY T 3aJ€KUTh BijJ MOKAa3HWKIB HAMIMHOCTI, TaKWX SK
IHTEHCHBHICTh BIJ]MOB €JIEMEHTIB 1 CKJIaJHICTh cucTemu. CepenHiii yac BiJHOBJICHHS

3aJIeKUTh BiJl IHTEHCUBHOCTI BiIHOBJICHHSI €JIEMEHTIB /4, , UMCIIa 0OCIYroByIOYHX Opuras
K i maucummuiinu 00CITyroByBaHHS (00). TakuM YHHOM, TOTOBHICTH CHCTEMHU €
(GYHKIIEIO TUX JKe IMapamMerpiB, MO 1 WMOBIpHICTH 0e3BiMMOBHOI poOOTH, a TaKOK
napameTpiB BiTHOBIEHHS A, K, (00). Tomi H =f(n,/1,t, ,ui,k,(()o)). 3Bincu
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TEXHIKA I TEXHOJIOT I

OYEBUJHO, IO JUISI MiJBUIICHHS TOTOBHOCTI CHUCTEMHM HEOOXIJHO IiJBUIIYBaTH il
PEMOHTONPHIATHICTh  (301NbIIYBATH ) 1 BHOMpAaTH pAlliOHAIBHY JUCLMILIIHY

oOcayroByBaHHS (YHCIO PEMOHTHHUX OpraHiB, NPIOPUTETHICTb OOCIYTOBYBaHHS).
CydJacHi TEeXHIYHI CHCTEMH HACTUIBKH CKJaIHI, a BAUMOTH IX HaIIHHOCTI HACTIIBKU
BHUCOKI, 110 TIepeIideHi METOIU YacTO HEOCTaTHI JUIs 33I0BOJICHHS] BUMOT Ha TIOKA3HUKHU
HagiMHOCTI. JlOBOAMTHCS BIABaTUCS MO0 KpaiHIX 3aXOAiB - BBOJUTU HAIMIPHICTH B
CTpYKTypy cuctemu. Toxmi HapiiiHicTh cucremn Oyae 3anexaTd Big KpaTHOCTI

pe3epByBaHHA M, BUOY pe3epBYBaHHSA (6p), crnoco0y peatizamii (Cp). Toni dynkuis

HaIMHOCTI MaTAUME BUTIISI;

H=f(n A.t, 1.k, (00),m,(ep).(cp))
)

3 MeTOI MiATpUMaHHS BHCOKOI HAaAIWHOCTI TEXHIKM B Mpoleci il eKcruTyaTaii
MPOBOMAATBCSA TaKi 3axOJu, SK TEXHIYHE OOCIYroByBaHHS, PEMOHT, MOIEpHi3allis,

pooBXKeHHS pecypcy. Lli 3axonau Ha3BeMO yMOBaMHU eKCILTyaTallii ( yc) . Toni ¢yHKIIis

HaIMHOCTI Ma€ BUTJIAL:

= 1 (0t K 30} ) ), 0
3)

Posrasinemo, 30Kpema, BIUIMB pE3epPBYBAaHHSA Ha HAJiifHICTh POOOTH CHUCTEM
JIOKOMOTHBIB.

TumdacoBe pe3epByBaHHS (THMYacoBa HAIMIPHICTE) € BaXKJIMBHM 3aCO00M
MiJBUINCHHSA HAMIMHOCTI TexHiuHuX. CHcTeMa Mae THMYAacOBUH pe3epB, SKIO IS
YCYHEHHSI BiIMOBH BOHAa Ma€ MEBHHUU 3amac 4acy. TMMYacoBOi pe3epB Moxke OyTH siK
MOCTIHHOI0, TaK 1 BHIIAJKOBOIO BenuuuHow [2, 3, 5, 6, 7]. Skimo micist Oyab-KOro
BiJMOBM CHUCTEMH THUMYAcOBOi pe3epB Mae OJUH i TOH ke 3amac 4dacy, TO pe3epB €
MOMOBHIOBaHUM. SIKIIO B pe3ynbTaTi BiIMOBH CHCTEMa IMPOAOBXKYe "BHUTpadaTu"
pe3epBHMIA dYac, IO 3aJHINUBCSA TICJIA TOMEpPeNHbOI BIJIMOBH, TO pE3EpPB € He
MIOTIOBHIOBAaHWM. 3aJIe)KHO BiJ IIOTO PO3PI3HAIOTH CHCTEMH 3 TOMOBHIOBAaHUM abo He
MOTIOBHIOBAHUM pe3epBOM Hacy [5, 6]. [Ipumyctumo, Mo cucteMa Mae MOMOBHIOBAaHUM
pesepBoM yacy. Tofi cramioHapHi MOKa3HWKHM HAIIWHOCTI, Taki SK HampalloBaHHS Ha
BiIMOBY, CepelmHiii Yac BITHOBIEHHS 1 KOE(]IiEHT TOTOBHOCTi, BHU3HAYAIOTHCS
HACTYITHUMH CITiBBIIHOIIICHHSIMHU:

T+ [G(0)H (et T+[S(OH ()t T+[B(U)H ()t
T =0 R ;o Tpe=—" :

(4)

ac T - HaIlpalurOBaHHA HA Bi}_IMOBy CUCTCMHU IIpU Bi,[[C}’THOCTi TUMYaCOBOTI'0 PE3CPBY;
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Tg — cepenHiii yac BiJHOBJICHHS CHCTEMH IIPH BiICYTHOCTI TUMYACOBOTO PE3EPBY;

G (t) — (QyHKIIS pO3MOALTY Yacy BiTHOBICHHS CUCTEMH, G (t) =1-G (t) ;

H (t) — (yHKIis po3noiny pesepBy vacy, H (t) =1-H (t) :
30Kpema, MpH MOCTIHHOMY PE3EPBI YaCy, PIBHOMY pes, MAOTH MicliE pOPMyIIH:

CTHT, () w(t,,)

c = J TBC = /. \' Kr

T+T, -¥(t,, )
G(t,.) G(t,.)

T+T,

(5)

‘P(t)=T€(t+x)dx

0

[Toka3HWKKM HATIHHOCTI CUCTEMH 3aJIeXKaTh Bijl 3aKOHY PO3MOiNy 4Yacy BiJIHOBICHHS
CHUCTEMH 1 BEJIMYMHU TUMYACOBOTO PE3EPBY 1 HE 3aJIeKaTh BiJl 3aKOHY PO3IMOMALTY Yacy
0e3BiIMOBHOT POOOTH.

OyHKIiS TOTOBHOCTI CHCTEMH 3 TIOIOBHIOBAHUM pE3EPBOM 4Yacy BHU3HAYAETHCS
BHPa30M:

K, (t)=F(t)+(F-g+GH)-o(t), (6)

ne F (t) — (QyHKmia posmoximy dacy Oe3BIIMOBHOI pOOOTH  CHCTEMH,
F(t)=1-F(t);
g (t) — MIUTBHICTH PO3MOJIiITY Yacy BiJHOBIEHHS CHCTEMH;

a)(t) — mapaMeTp MOTOKY BiIMOB HEpE3ePBOBAHOT CUCTEMHU:

o(t)=3 14D g" (1),

k=0

* — MI03HAUCHHS 3rOPTaHHs QYHKIIIMN:

f-g(t)=

[ S———

f(t—x)g(x)dx;

£ (D) (t)—(k+1) - xoporke sropranms pymxuii f (X);
g™ (t)—k - xoporxe sropranns ¢pynxuii g (X);
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IMOBipHiCTh 0€3BiIMOBHOI POOOTH CHCTEMH 3 TONOBHIOBAHMM DPE3EPBOM Yacy €
PIIIeHHS HACTYITHOTO 1HTETPaIbHOTO YIIPABIiHHA:

I'(a, B),R(A),Exp(A),IN (my,0,),W (e, B),M + o ~const ~ (7)

3ayBaXMMO, IO THMYACOBI MOKAa3HUKH HAAIMHOCTI 3aJI€KaTh BiJl 3aKOHY PO3MOILTY

yacy 0e3BiAMOBHOT poOOTH.
Iarerpytoun (7), oTpuMaeMo BHUpa3 IS CEPEeNHBOTO HYacy Oe3BiMMOBHOI pobOoTH

CUCTCMH:

o0

(F(t)+ £-(GH)(t)dt) T+[G(t)H (t)at

|
O =y 8

1-[(gH)(t)at [S(O)n(t)at

3 dopmymn (5) BUIDIMBae, IO cepemHii dYac Oe3BIIMOBHOI pPOOOTH OPIBHIOE
HANpALIOBAHHIO Ha BiqMOBY: T, =T, .
3BeieMo B Ta0J1. 1 po3paxyHKH MO BU3HAYCHHIO Yacy JI0 BIJIMOBH, YacCy Ha BiTHOBJICHHSI,

3aKOHY PO3IMOALUTYy Yacy Ha BiIHOBIEHHS, ()YHKIIIO THMYacOBOTO PE3epPBYBAHHS, (YHKIIIIO
IIUTEHOCTI PO3TIOUTY BiTHOBIICHHS ISl IESIKAX 3aKOHIB PO3IIOLTY BHIIAJKOBUX BEITIUHH.

B Tabmumi 1
D, (t) — (ynkis Jlamnac;,
r (t ) — rama-(yHKIIis;

I ((Z , t) — HeroBHa raMa-(PyHKITis.
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TEXHIKA I TEXHOJIOT I

Ha Biaminy Bin iHmmx (yHKIiH, 0 HaBeneHi, Hacammepen, B [12], HermoBHa rama-
(bYHKIIis He HABOJMTHCS Y IOBIIKOBIH JIiTepaTypi, ToMy BoHa OyJ1a po3paxoBana 3 Bupasy [9]

a-1 tK

I (et) :(a_l)!e_tZE

K=0

Hexaif yac 10 BiIMOBH MiIOPSIAKOBYETHCSA TaMa-pO3IIOALTY, CEPEIHE HAPAIIOBAHHS
na BigmoBy ckmagatume M=200rox., a yac Ha BimHOBIEHHs posnoxiny Pemes 3
mapamerpamu My =10 rox., oz =52 rox., t;=10+52=152 rox., 3 uacom
TMMYacOBOrO pesepByBaHHs {,, =5 roi. HampaiioBaHHS HA BIIMOBY 3 YPaxyBaHHAM

po3noxini (Tabauist 1, 4 CTOBIEIB) CKIaE:

- 200+10-5,31 — 245 rox.
0,835
CepenHiii yac Ha BiJIHOBJICHHS |, = 5’—31 =6,35 rox
b 50,835 ?
Koedinienr rorosuocti K, = 200+10-5,31 =0,9747.
200+10

B tabummiii 2 HaBeneHi 11i po3paxyHKA y TOPIBHSAHHI 3 JaHUMHU pOOOTH CUCTEMH, 1110 HE
Ma€ THMYacoOBOTO PEe3ePBYBAHHS.

Tabnuys 2. 3nadyenns napamertpiB T, T, , K, mpu I'ama po3nopxisi

HANPALUIOBAHHA HA BiIMOBY i po3nojii yacy Ha BiTHOBJIeHHs 110 3aKoHY PeJiest

HasBHicTh
THMYacCOBOIO T, u Tgc 4 K,
pe3epByBaHHs
€ 245 6,35 0,9747
Hemae 200 10 0,9523

SK BHOHO 3 HaBeIEHHX pPO3PaxyHKIB, 3a PaxyHOK THMYacOBOI'O pe3epBYBaHHS
IMOKa3HUKHU TC'TBC' K , 3HauHO Kpamli, HDK @pU  BIJACYTHOCTI TUMYacOBOIO
pe3epByBaHHSI.

Imi pospaxynku To,Tge, K, st pisHEX 3akOHIB po3mofiny Ha BiAMOBY i yacy

BiTHOBJIEHHS HaBeAEHI B Ta0muI 3.

3oipnux nayxoeux npaus /[VIT. Cepin «Tpancnopmui cucmemu i mexnonoziin, 2019. Bun. 34.
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TEXHIKA I TEXHOJIOT'TI

Tabnuys 3. Pospaxynkn T.,T.., K, nis pisHux 3akoniB po3nogiay Ha BiiMoBY

i yacy BiTHOBJIeHHS

3aKOH PO3IOALTY
HampaunoBaHHs
Ha BiZIMOBY . .
Tama, Penes, EkcrioHeHuianbHe, VYciuene HOpMalbHE, Beiibyna,
3akoH
BiHOBIIEHHS F(a’ﬂ) R(/l) Exp(/,l) TN (mo’o-o) W(a'ﬂ)
HasiBHIiCTh THMYACOBOTO pe3epByBaHHs
€ Hi € Hi € Hi € Hi € Hi
TC 266 200 |227,8 170 170,6 125 202,4 150 270,9 203,8
Tama,
T 1,4 10 1,4 10 1,4 10 14 10 14 10
r ( a, B ) BC
KF 0,995 | 0,952 | 0,994 | 0,952 0,991 0,952 0,993 0,952 0,995 | 0,953
TC 245 200 209,2 170 155,3 125 185,3 150 249,7 203,8
Peres, R (ﬂl ) T 635 | 10 | 635 | 10 6,35 10 6,35 10 635 | 10
BC
KF 0,975 | 0,952 0,97 0,952 0,96 0,952 0,967 0,952 0,978 | 0,953
TC 2357 200 200,9 170 148,9 125 177,8 150 240,1 203,8
ExcnioneHuiansHe,
EXp (21) TBC 4,48 7,5 4,48 7,5 4,48 75 4,48 75 4,48 75
KF 0,98 0,96 0,975 | 0,964 0,97 0,964 0,975 0,964 0,982 | 0,965
TC 272,0 200 232,4 170 172,8 125 205,9 150 277 203,8
Vcidene HopmalbHe,
B B T 5,99 10,2 5,99 10,2 5,99 10,2 5,99 10,2 5,99 10,2
TN (m0 Nz ) BC
KF 0,978 0,95 0,975 | 0,95 0,966 0,95 0,972 0,95 0,979 | 0,952
TC 2418 200 206,2 170 152,8 125 182,5 150 246,3 203,8
Beiibyna,
T 62 9 6.2 9 6,2 9 6.2 9 6.2 9
W (e, f3,) BC
KF 0,975 | 0,957 | 0,971 | 0,957 0,961 0,957 0,967 0,957 0,976 | 0,958

3HayeHHA

HaNpaIOBaHHsI Ha BIAMOBY 1 JAMCIEpCii WX HampaloBaHb IS

PI3HHX 3aKOHIB po3mojiy Oynu migiOpaHi TakKUM YHWHOM, 00 BeJIWYHHA

M + o ~ const

3BiIKM BHJHO, 1110 CaMe 4epe3 e 3HAUeHHS CepeJHbOr0 HalpalioBaHHS Ha BiAMOBY i
Koe(ilieHTH TOTOBHOCTI JUIsl PI3HUX 3aKOHIB PO3IMOJUTY HAIpPAIIOBAHHS Ha BiJMOBY
CYTTEBO BiJIPi3HIIOTHCSI.

Ha puc. 1 mpuBeneni 3Ha4YeHHS HaIpalOBaHHS Ha BiAMOBY JAJsl PI3HUX 3aKOHIB
BiJTHOBJICHHS ITPH TUMYaCOBOMY Pe3epPBYBaHHI POOOTH CUCTEMHU.
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TC.‘] 300
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260
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120 T T T

[(0,f) R(1) Exp(4) TN(my, 0y) | W(a,f)

3aKoH pO3MOALTY
HalpaloBaHHs Ha BiIMOBY

Puc. 1. 3MiHeHHsI cepeIHBOI0 Yacy HANPALIOBAHHS HA BiIMOBY NPH Pi3HUX 3aKOHAX
PO3N0IiJy Yacy Ha BilHOBJIEHHsI IPH TUMYACOBOMY pe3epBYBaHHi

YMOBHI IO3HAYEHHS:
1 — (yHKIIis yCIYEHOTO HOPMAILHOTO PO3IO/ILTY, Yacy Ha BijHoBIeHHs, TN (m0 ) O'O) :
2 — (byHKIIis pO3MOAiTy Yacy Ha BigHOBIeHHS, [ (a, p ) ;
3 — (yHKuis po3noainy yacy Ha BigHoBieHHs Penes, R (/1) ;
4 — yHKIIis EKCTIOHEHIIATBHOTO PO3MO/IITY Yacy Ha BiHOBIEHHs, EXP (/1) ;
5 — ¢ynkuis po3noiny yacy Ha BigHoBieHHs Beitoyna, W (a, p ) ;

6 — 3HaueHHsS CEPeIHBHOTO 4Yacy HampalloBaHHS HA BiAMOBY 0€3 THMYacOBOTO
pe3epByBaHHSL.
3miHa 3Ha4eHb KoediuieHTy roroBHocTi K. mpu pi3HHX 3aKOHAX HAIpPALIOBAHHS HA

BiIMOBY 1 4acCy Ha BiJHOBJICHHS [TPH TUMYAaCOBOMY p€3€pPBYBaHHI IPHUBEEH] HA pHC. 2.
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1
Kr
0,995 s —
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0,985
5 P
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0,965 R
0,96
0,955
6 > g G —
0,95
[af) R (A) EXp(a) TN (mﬂ' 00) W(a‘ @Ha‘leHHH pi3HHI
4acy Ha BiIMOBY

Puc. 2. 3mina K, npu pi3HHX 3aK0oHAX PO3NOJLTY Yacy HA BiTHOBJIEHHS

NMpH TUMYACOBOMY pe3epBYBaHHi

3MiHa Yacy Ha BiJHOBIICHHS MPH PIi3HUX 3aKOHAX pO3MOJUTYy HAIpallOBaHHA Ha
BiJ]MOBY IIPY THMYaCOBOMY pe3epBYBaHHI MIPUBEICHI HA puC. 3.

Sk BuzxHO 3 puc. 1, cepelHiil yac HampaulOBaHHS Ha BIAMOBY CYTTEBO 3aJICKUTbH Bif
3aKOHY PO3MOJIiTY Yacy Ha BiJIHOBJICHHS 1 3aKOHY PO3MOALTY HalpalfoBaHHS Ha BIIMOBY.
[Mpuyomy HaiibinbIIe 3HAYEHHS CEPEJHBOTO Yacy HampalloBaHHS Ha BiJMOBY
JOCATAETbCA TPU  YCIUEHOMY HOPMAJbHOMY pO3IIOJAUTY 4Yacy Ha BiJIHOBJECHHS, a
HallMEHIlIe — IPU eKCIIOHEHIIHOMY. AJIe, SIK BUIHO 3 pHC. 2, KOe(ilieHT TOTOBHOCTI Ma€e
HaAHOLJIbIIe 3HAYEHHS MPH I'aMa-pO3IMOJALII 4Yacy Ha BiJHOBJICHHS, a HaWMEHIIE MpH
posnogini Penes. 3a Benmmumuoo T. i K, kpammii BapiaHT JOCSraeTbCsi MpH rama-
PO3MOIi Yacy Ha BiTHOBJICHHS.

Yac Ha BIJHOBICHHS |p. JOCSAra€ HAMMEHINOI BEIHYWHU TAKOXK IIPU raMa-po3noaii

4acy Ha BiJIHOBJICHHS.
B ycix Bumagkax po3mojily 4acy Ha BIJIHOBJICHHS 1 4acy HaIpalllOBaHHS Ha BiIMOBY

IIPY THMYACOBOMY PEe3epBYBaHHI IOMIMIIYIOThCS TOKa3HUKH T, T, K.
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Toc7

6 A
5 /AN
N

L/
/

['(ay,p1) R(4) Exp(41) TN(mj,05) W (e, Brkon posmoiny

Yacy Ha Bi,Z[HOBJ'IeHHS[

Puc. 3. 3mina yacy Ha BiTHOBJICHHA IPU Pi3HUX 3HAYEHHSX PO3MOALIY Yacy
HA BiTHOBJIEHHSI PU TUMYACOBOMY pe3epBYBaHHI JJIsl Pi3HUX 3aKOHIB PO3NOALTY
HANPALIOBAHHS HA BiAMOBY

BucHoBxku

1. TumyacoBe pe3epBYBaHHS POOOTH CHUCTEM JIOKOMOTHBA CYTTEBO BILUIMBA€ HA 4ac
HaIpAIIOBAaHHs Ha BIIMOBU [, 4ac BiIHOBIEHHs [g. 1 KoedinieHT rotoBHocTi K. i

3HAYHO TIOJIIIIIYE IIi TTOKa3HWKH Ha BiIMiHY BiJl TOKa3HUKIB CUCTEMH 0€3 TUMYACOBOTO
pe3epByBaHHSI.

2. JIoIiIbHO OpraHi3oBYyBaTH IPOIEC BITHOBJICHHS TaKUM YHHOM, 00 PO3MOALIN
4yacy Ha BiTHOBIIEHHS OynM ONM3BKUM 110 Tama-posnoniny. [lpu iHmmx posmnoninzax gacy
Ha BIJIHOBJICHHS CepeHIN Yac Ha BiJIHOBJIEHHS CYTTEBO OUIBIIMIA, X04a 1 HE TIEPEBUIILYE
Yac Ha BiJJHOBJICHHsI 0€3 TUMYacOBOT'O Pe3epPBYBaHHS. TaKUM YHHOM, 1€ J]a€ MOXKIIUBICTh
CKOPOTHUTH Yac MPOCTOIO il 0OCITyrOBYBaHHS UM B PEMOHTI 00JIaIHAHHS JIOKOMOTHBIB.

3. 3HaueHHs Koe]ilieHTY TOTOBHOCTI CYTTEBO 3aJIEKHTh BiJl BUAY 3aKOHY PO3MOALTY
HaIpalfoBaHHs Ha BIJIMOBY 1 BHJly 3aKOHY PO3IIOJITY Yacy Ha BifHOBJIeHHs. HaiimeHtie
3HAYEHHS JOCATAETHCS MPHU PO3IOJLII HANTpaIFOBaHHS Ha BIIMOBY 3a €KCIIOHEHIIIAIbHUM
3aKOHOM 1 po3mojiny yacy Ha BinHoBieHHs Penes. dakrop, 1m0 BIIMBae Ha UEH
MOKAa3HUK € CepeJIHE HampalloBaHHS Ha BiJMOBY, sKa HaiiMeHIIa came MpH
EKCIIOHEHIIIalbHOMY ~ PO3IMOJIII  HampalfoBaHHs Ha BimMoBYy. ToOTO THM4YacoBe
pe3epBYBaHHS JI03BOJIUTH IiIBHIUTH HAAIHHICT poOOTH 00JIaTHAHHS JIOKOMOTHUBIB, 1[0
MO3UTUBHO BILTUBAE Ha €(EKTHUBHICTH pOOOTH JIOKOMOTHBA B IIIJIOMY.
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NCCIEJOBAHUE BJIMAHUA BPEMEHHOI'O PEBEPBUPOBAHUSA
HA HAJAEKHOCTDb OBOPYJTOBAHUA TIOKOMOTHUBOB

B cmamve paccmampusaromcs 8ONpoOCHl GIUAHUA BPEMEHHO20 Pe3epPeUPOBaAHUsL
pabomvl 0moenbH020 000PYO0BAHUSA JTOKOMOMUBOE HA €20 HAOEICHOCMb NpU YCI08UU
PAa3HbIX 3AKOHO8 pacnpeoeneHuss 6pemMeru pabomol, 6pemMeH 60CCMAaHOBNEHUSl, 8PEMEHU
Ha 8peMeHHoe pe3epeuposanie.

Knwouesvie cnosa: 3axon pacnpedeneHuss CIYYAUMbIX GENUYUH, pe3epsuposatue,
KO3 puyuenm comosHocmu, cpeduss Hapabomra, cpeoHee 8pemsi B0OCCMAHOBAECHUE.
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RESEARCH OF THE EFFECT OF TEMPORARY RESERVATION
ON THE RELIABILITY OF EQUIPMENT LOCOMOTIVES

The article deals with the issues of the effect of the temporary reservation of the work
of a separate locomotive equipment on its reliability, under the conditions different laws
of distribution of time of work, time of recovery, time for temporary reservation. At the
same time, the issue of the influence of the random nature of the occurrence of refusals
with the justification of the strategy of their prevention is considered. The effect of
temporary reservation of work of separate equipment of locomotives on its reliability is
investigated. Calculation takes place taking into account different laws of distribution of
time of work to the failure, time on recovery, time on temporary reservation.

This research is relevant because, in recent years, in our country gradually develops
high-speed railway traffic. In the majority, the high-speed rolling stock (SRS) operating
in the country, built abroad, and not always the mode of its operational loads meets the
recommendations of suppliers of this technique. This leads to a breakdown in train
traffic and great downtime, due to both the general condition of the railways and the
intensity of the use of this SRS.

One more negative factor is the problem of organization of technical maintenance
(TM) and current repair (CR) of this rolling stock. But not only for SRS there are such
problems, because the current traction rolling stock has reached or exceeded the
normative term of use, the repair base is updated slowly, technological processes TM and
CR are not corrected during the life cycle. All this requires both practical and theoretical
substantiation of the strategy and tactics of TM and CR of the transport rolling stock.

Therefore, there were formulated and scientifically substantiated methods for ensuring
and improving the reliability of technique, on the basis of the analyzed functional
relationships between the reliability indicators and the calculated ratios for reliability
indicators of complex systems, which are is the traction rolling stock and locomotives.

It has been determined that the temporary reservation of the work of the locomotive
systems significantly affects the time to the failure, recovery time and readiness factor
and significantly improves these parameters, in contrast to the system performance
without temporary reservation. It is also concluded that it is advisable to organize the
recovery process in such a way that the distributions of time for recovery were close to
gamma-distribution. And the value of the readiness factor depends significantly on the
type of the law of distribution of exploitation to failure and the type of the law of
distribution of time for recovery.

Keywords: random distribution law, reservation, availability, average time, average
recovery time.
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