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METOIUKA BUSHAYEHHS HEPIOJNYHOCTI TEXHIYHOI'O OBCJIYT'OBYBAHHS
3ACOBIB CKJIAJTHOI TEXHIYHOI CUCTEMHA

Y cmammi pozenamymo 3adauy eusHauenmus nepioOu¥HOCMI MeXHIUHO20 00CAY208Y8aHHsL 3ac0o0i6
CKIAOHOT MEXHIUHOI cucmemu, 3anponoHO8ana mMemoouxka it po3e’szanus. Iloxazano, wo 6 ymoeax, Koiu
3acobu cucmemu Mmarwmv pisHi pieHi HAOIUHOCMI i, 5K HACTIOOK, Pi3HI NepioOUYHOCHI MEXHIUHO20
o0bcyeo8ysanis, 3abesneyeHHss 3a0aHUX PerCUMi8 QYHKYIOHYBAHHA cucmemu nompedye 3HAX0O0IICEeHHS
KOMAPOMICHO20 Nepiody 00Ciy208y8anHs 015 6cix 3acobis. Ilpononyemuvcs obcyeogysamu 3acobu cucmemu
3 nepioouuHicmio, Wo Kpamua nepiody o00CIY208Y6aHHs HAUMeHWl HAOiUH020 3acoby. 3anpononoeano
supiuiaibHe NpAaulo BUHAYEHHS NePIOOUUHOCI 00CTY208YBANHA KOHCHO20 3AC00Y OJisl BU3HAUEHHS 0esIKO20
oonycmumozo 3Ha4eHHa KoeghiyieHma 1020 20MOBHOCMI Ma MexCi O0ONyCMUMO20 3HAYEHHSA Nepiody
00CY208y8anHA. 3HAUEHH AK020 Nepiody GUSHAYAEMbCS 3 020, WO KoeqiyieHm 20mosHOCmI 3acoby
6y0e He MeHuie 0eaK020 0ONYCMUMO20 3HAYEHHSL.

Knwuoei cnoea: ckiadna mexniyna cucmema, 3acobu cucmemu, mexHiune o0CIY208Y8aHHS,
nepioouyHicms MeXHIYHO20 00CIY208Y8aHHS, GUPIUANbHE NPAGUILO, KOoeqiyieHm 20MOGHOCHI, pedCUMU
QyHryionysams.

IocTtanoBka mpobjemu. Bupimyroun 3aBHaHHS  BH3HAYEHHS  MEPIOAWYHOCTI  TEXHIYHOTO
obciyroyBanHsl (TO) cknaganx texniyHux cucteMm (CTC), 3a3BHuail TOBOAMTHCS PO3B’SI3yBaTH 3agady
BH3HAYCHHS Y3TO/KEHOI (KOMIIPOMICHOI) IMEepioUYHOCTI OOCIYTOBYBaHHS 3pa3KiB (CHCTEM, KOMIUICKCIB)
(mami — 3aco0iB), sIKi BXOISATh A0 ii CKiIaay Ta 3a0e3rneuyroTh ii (QYHKIIOHYBaHHS a00 3aCTOCYBaHHS 3a
npu3HaueHHsIM. Taki 3aco0M 3HAaXOAATHCS Y 3B’SI3KaX, L0 YTBOPIOIOTH LINICHICTH, €JHICTh, Pa3oM 3 TUM
BOHH Pi3HI 32 (YHKIIIOHAJIBHUM IMPU3HAYCHHSAM, MAIOTh BIAMIHHI IMOKA3HUKHA HAIIHHOCTI Ta, SK HACIIIOK,
pi3HI TEPIOTUIHOCTI iX 0OCIyroByBaHHS. Y3romkeHHA mepiogudHocTi TO 3aco0iB Mae 3abe3medyBaTd
OOIpyHTYBaHHs KOMIIPOMICHOI MEPiOAMYHOCTI iX oOcimyroByBanHs. [Ipyu nboMy HEOOXiIHO BpaxOBYBaTH SIK
pexxumu GyHkuionyBanHs (3actocyBannsi) CTC, Tak i mMKIM 3acToCyBaHHS 3ac00iB cucTeMu. Takox uis
3a/IaHOTO UKy 3aCTOCYBAaHHS 3ac00iB HEOOXimHO 3a0e3medyBaTH 3ajJaHUil PIBEHb TOTOBHOCTI CHCTEMH Y
uiomy. O4eBUIHO, IO UMM CKIAJHILIE CUCTEMa, TUM CKIajHinle copMyBaTH OIM3bKHHA 10 ONTUMAIBEHOTO
(pauioHansHMIA) MJ1aH 00CTYTOBYBaHHS i1 3ac00iB.

Koxnomy 13 3acob6iB CTC BigmoBimae iHAuBigyanbHe (ONTHMAaIbHE) 3HAYCHHS IMEPIOTUIHOCTI
TeXHIYHOTO OOCITyroByBaHHSI. MHOXMHA 3Ha4yeHb nepiofiB TO, ska BiANoOBimac MHOXKHHI 3ac00iB, IO
BKIIIO4atoTeesl 0 ckiagy CTC, yTBOpIoe Taky CyKyNHICTh LHUKIIB OOCIyroBYBaHHS, IO MpPaKTUYHA il
pearizalis € HepalioHaJbHOIO. Y 3B’SI3KYy 3 UM € HEOOXIIHICTh YIOPSAOKYBaHHS i€l CYKYIMHOCTI HUIIXOM
3HAXOKCHHSI KOMIIPOMICHUX, ONHM3BKHX 10 ONTHMAIBLHUX, 3HAYCHH ITEPIOUIHOCTI OOCIYyTOBYBaHHS BCIX
3aco0iB cuctemu. OUeBUIHO, CIiJ MaTH 1HCTpYMEHTapid, sIKMi OW JO3BOJISIB BH3HAYaTH KOMIIPOMICHY
nepioguunicTh TO 3aco0iB CTC, sika 6 3a0e3meuyBana HeOOXiIHY TOTOBHICTH X JI0 3aCTOCYBaHHSI.

AHami3 ocTaHHIX gocaimkeHb i myOJgaikamiii. AHaTi3 MOCTAHOBOK 3aJad BU3HAYCHHS IEPIOTUIHOCTI
00CITyroByBaHHS TEXHIYHHMX 3acO0iB 1 MITXOMIB IO iX PO3B’sI3aHHS IMOKa3ye, MO iCHYE KiJbKa ITiIXOMIB:
MOJICJIIOBAHHSI TIPOLECIB 0OCITYroBYBaHHs, PO3paxyHKoBi, rpadiuni ta iHmi [1-5]. [lpu npomy OGarato
MIPOTIOHOBAHUX MIIXOIB IPYHTYIOTHCS HA TPUITYIICHHI CXOXKOCTI XapaKTePUCTHUK HAIIITHOCTI 3ac00iB Ta, SIK
MIPaBUJIO, TAKHX, IO HE3HAYHO BiJIPI3HSIOTHCS MEPIOTUIHOCTSIMH iX TEXHIYHOTO OOCITyroBYBaHHS. Pi3HUMU
BBaXAIOTBCSl TPUBANOCTI 00cimyroByBaHHs Takux 3aco0iB. Skmo x CTC ckiagaerbes 31 3HAYHOI

© 0. O. Mopo3os, 2019

54 ISSN 2409-7470. 36ipnuk nayxosux npaub Hauionanonoi akademii Hauyionanonoi zeapoii Yipainu. 2019. Bun. 1 (33)



0. O. Mopo306. Memoouka euznaueHHs nepiooutHoCmi mexHiuH020 00C/1y208y8aHH 3AC00I6 CKIAOHOT
mexHiuHol cucmemu

HOMEHKJIATYpU 3ac00iB, B3a€MOIOB’S3aHUX MK CO00I0, IO BU3HAYAIOTH PEXKUMU 1 Pe3yabTaTd ii
(yHKIIOHYBaHHS, MAIOTh BiIMiHHI MEPIOANYHICTE 1 TPUBAIICTH OOCITYTOBYBaHHS, TO, K CBITJYATh JKEpela
[1, 2, 6, 7], BimmykaTd cyBope (opMaibHE PIIICHHS Iy)X€ CKIagHO. BH3HAYECHHS ONTHMAIBHOI
MEepiOUYHOCTI  OOCIYrOBYBaHHsSI JUISl KOXKHOTO 3aco0y CHUCTeMH He 3a0e3leuye ONTUMalbHICTh
MEPIOAUYHOCTI 1I OOCAYroBYBaHHS IMMH 3aco0aMM, IO Ha MPAKTUIl MPU3BOAMTH 0 HEOOXIIHOCTI
KOPHUTYBaHHS IEPIOAMIHOCTI 0OCTyroByBaHHs 3aco0iB [5, 8].

Po3p’si3yBanHs 3amau 3 OaraTthMa 3MIHHHMH MOTPeOye€ BHKOPUCTAHHS amapaTy MaTeMaTHYHOTO
MOJICTIFOBAHHS, IO ICTOTHO YCKIIATHIOE IHTEPHPETAII0 pPEe3ylbTaTiB MOJCTIOBAHHS 1 iX TNpPaKTUYHE
Bukopuctanus [1, 6-8]. Jmg mnpakTwku HEOOXiTHWH IHCTPYMEHTapid 3HAXOMHKCHHS KOMITPOMICHHX,
OJIM3BKHUX IO ONTHMAJLHUX, 3HAYCHBb TEpioAy OOCIYyroBYBaHHS BCiX 3ac00iB CHCTeMH. Takwii KOMIIPOMIC
MOJKE BiIOOpakaTu BHUpIlIAIbHE MIPAaBUIIO, AKe OyAe BBOAUTHUCS HE(OPMAIBHO 1 SBISATH COOOI0 IOMyCTUME
BIIXWJICHHS 3HAYCHB MEPioAiB 00CIyroByBaHHS 3aCO0IB BiJl ONITUMAIBLHUX 3HAYCHD.

Mera crarri — pO3poOJICHHS METOAMKH BH3HAYCHHS IEPIOAMYHOCTI TEXHIYHOrO OOCIyrOBYBaHHS
3aCc001B CKJIAJHOT TEXHIYHOT CHCTEMHU.

Buknaxg ocnoBHoro marepiany. IIpomnec 3actocyBanHs KoxkHOro i3 3aco0iB CTC mae UHKIIYHHAN
xapaktep. KokeH UK Moke BKIIOYATH B cebe poOoTy 3ac00iB Yy HOMIHAIBHOMY PEKHMI 1 3HAXOHKEHHS Y
BUMKHEHOMY cTaHi. [liarpama mporecy 3actocyBaHHs 3aco0y 300pakeHa Ha puc. 1.
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Puc. 1. diarpama mponecy 3actocyBanHs 3aco6iB CTC

Tyt 1 — TpuBajicTh HMKITy 3aCTOCYBaHHS 3aco0y; t; — TpuBamicTh poOoTH 3ac00iB Y HOMIHATEHOMY
pexuMi 3 koediienTomM HaBaHTaxeHHs K = 1. [NTeHCUBHICTB HOTO BiIMOB Ma€ 3HaYeHHS A .

Ha inTepBani t, = T — t; 3aci0 3HAXOAMTHCSA Y BAMKHEHOMY CTaHi. [HTEHCUBHICTb BiZIMOB A TIPH IIbOMY
3riHO 3 MaHnMu noBixauka [9] Oyme 0 < A, << A4,

Jlia miaTpuMaHHS KOXXHOTO 3aco0y B Tpale3JaTHOMY CTaHi MEPioAMYHO MPOBOAUTHCS MOTO TEXHIYHE
00CITyrOByBaHHS, Ha 1[0 BUTPAYAETHCS YaC T,5.. 1aK0XK BHKOHYETHCS TOTJIMOJICHUH KOHTPOJbL HOro CTaHy
MNPOTSATOM 4Yacy Ty, Ta MPOBOISITHCSA PErJaMEeHTHI poOOTH 1 BiAHOBIIEHHS Mpale3daTHOCTI 3acoly y pasi
BUSIBJICHHSI BII]MOBH, Ha 10 BUTPAYa€ThCs 4ac T, .. [Ticist 3aKiHICHHS X POOIT IIPOBOJUTHCS KOHTPOJIBHA
nepeBipka HOro Mpane3faTHOCTI MPOTArOM 4acy Tpo. KOHTpOIb TEXHIYHOrO CTaHy BUKOHYETHCS B yMOBax
HOMIHAJIFHOTO pPeXXuMy poOoTu 3aco0y. ToMmy Ha iHTepBajax 4acy Tyy Ta Ty, IHTEHCHUBHICTH BiIMOB Oyme
nopiBHOBaTd A4. Jisi TPOBEICHHS PEMOHTHO-BIIHOBIIOBAIBHUX POOIT 3aCi0 TMEPEBOIMTHCS B “PEXKUM
BiJIMOYMHKY”’, IO BiJIOBiIa€ IHTEHCUBHOCTI BiJ]MOB }Lz. VY 3B’A3Ky 3 UM 3arajibHy TPUBATICTh TEXHIYHOTO
00CIIyrOBYBaHHS T,5. MOXKHA BU3HauUTHU TaK [10]:

Tote = Tt + [TE:.J;H +Tk2) ) [1 - PET] - P(Tl{ij ’ P[TE,:I;H) ’ Pttij]
abo

Tage = T + TE..:I;H +Tk2 - (TE + Tl{!) ) P(Tj ' P(Tkl +Tl{2j ) P(:TE,:I;H]’ (1)

ne P(T), P(ty, + T, P[TBqH) — JiMoBipHOCTI 6€3BiIMOBHOI po6OTH 3ac00y Ha BiATIOBIAHMX
iHTEepBaIax Jacy.

TpuBamicts nepiofy odciyroByBanHs 1T BKIoyae B ce0e MHOXHMHY i = 1, 11 IIMKJIB 3aCTOCYBaHHs 3aC00Y
3 TPUBAJICTIO T KOXHUH, TOOTO
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ne Ty = Lizaty To = Aoty 3)

TpuBanicTs MUKITY 00CTyrOByBaHHS 3ac00y CTAHOBUTH
Tu=T 4 Ty + Toge + Tip — (T + Tip) ' PAT) Py + ) * P(T,0). 4)
MMoBipHicTb Ge3BiAMOBHOI poGoTH 3ac00y Ha iHTepBali dacy T BUpakaeThCs TaK:
P(T)= P1[T1] "B [sz- (5)

Tt 3aco6iB CTC crnpaBeIMBUM € TBEPKEHHS, IO B HHUX IEPEBAKAIOTH PAINTOBI BIJIMOBH, TOMY
3aCTOCYEMO CKCIIOHEHITIATbHUN 3akoH po3moaury BimMoB [9]. Ilpm 1mpoMy MaroTh MicIe Taki
CHIBBIiTHOIIICHHS

P (T = exp{—A Ty By(T,) = exp{-A,T,}; (6)
P[Tm + Tk:] = EXP{_}ﬁ ETm_ + Tk:] ]; P[qua) = EXP{_}L: T, ]’ (7

UYac mpame3natHoro ctany 3aco0y T, Ha iHTepBaiti yacy T BU3Ha4YaeThCA 32 (HOPMYJIIO0
Toe(T) = Toea (Ty) + Toa(To) = [ P(Ddt+ [* P, (Ddt. (8)

Opranizawis excrtyaTamnii 3aco0iB nepeadadae BU3HAYCHHS pallioHAIBHIX a00 ONTUMANIbHUX, B IEIKOMY
CEHCI, TEpMiHIB TEXHIYHOTO OOCIYrOBYBaHHS, SIKi 3a0€3MEUyIOTh HEOOXiAHY SIKICTh iX (YHKIiOHYBaHHS.
KOMIIIEKCHIM MOKa3HUKOM HaiifHOCTI € KoedimieHT roToBHOCTI. Moro 3HaueHHs 3 ypaxyBaHHIM (OPMYI
(4) Ta (8) 0OUHCHIOETBCS 32 CITIBBITHOMICHHSIM [9]

Ko(T) = T. [T Py (9dt+ [T2Py(dt
i TU; T +Tk1 +TE..:|;H +TL:2 - [TE.J;H +TI.-:2) ) P(Tj : P(Tkl +Tk2j ’ P[TE,:I;H) | (9)

Amnaniz ¢ynkuii K-(T} cBimunuts, mo 3a ymop T = @ ta T = o0, K- (T) — 0. IcHye nepioanuHicTs
TexHiuHoro obciyrosysanns T7, 3a sxoi koedimient K (T*) mocsraec MakcuManbHOro 3HaueHHs. 3ajgauy
BM3HAueHHs onTuManbHoro nepiogy T * o6cmyroByBanHs 3aco0y 3aMIIEMO Y BUIISI:

T* = argmax . K. (T). (10)

PosrasayTHIA MiIXia JOTUTBHO BUKOPHUCTOBYBATH CTOCOBHO (DYHKITIOHATHLHO BIIOKPEMIICHUX 3aC0O01B.
Ho ckimagy CTC BXOAWTh MHOXXHMHA PI3HHUX 3a (YHKIIOHAJIBHAM IPH3HAYEHHSIM 1 OE3BIIMOBHICTIO
3aco0iB. KoxkHOMY 3 HHUX BIiANOBiga€ iHAWBIAyaJlbHE ONTHUMAJbHE 3HAUCHHS IMEPIOJUYHOCTI TEXHIYHOTO

o6cnyrosysanns T,". MHoxkuHa 3Ha4eHb T;, BiAMOBiAHA MHOXMHI 3ac00iB, ki BXoaaTh 10 ckiaaxy CTC,
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{ = 1,1, YTBOPIOE TAKy CYKYIHICTh LMKJIIB OOCIYroByBaHHsI, 0 MPaKTU4YHA i1 pealtizalis € HepaioHAIBHOIO.
VY 3B’M3Ky 3 UMM HEOOXiHO YHOPSIKYBaTH IO CYKYHHICTh MHUISIXOM 3HAXOKEHHS KOMIIPOMIiCHUX,
ONMM3BKMX 1O ONTUMAaJbHHUX, 3HAYCHb MEPIOJUYHOCTI OOCITYroByBaHHS BCiX 3aco0iB cucteMu. Takuii
KOMITPOMIC € BiJOOpayKCHHSIM BHPIIIAILHOIO MPABUIIA, IKE BBOIUTHCS HE(OPMAIIbHO 1 BU3HAYAE TOMYCTHME
BiIXWJIEHHS 3HAYEHB NEPIO/iB 0OCIYrOBYBaHHs 3aCO0IB Bijl ONTUMAILHUX 3HAYEHD T .

[puitHATHOO, 3 MOTJISAY Ha BIOPSAAKYBAHHS TEPMIiHIB 00CIyroByBaHHS 3ac00iB, € KPaTHICTb MEPIoiB iX
ob0ciayroyBanHs [10]. Pisni 3acobu (abo rpymu 3aco0iB) OyayTh OOCIyroByBaTHCS 3 PI3HOMO
MEPIOINYHICTIO:

fT:. , 2T:

min’ min’ ™

LmTE ]

min

ne T,;,, — ONTUMAaJIbHE 3HAYEHHS TIEPIOMIHOCTI 0OCIYTOBYBaHHS HAMEHII HA[IHHOTO 3aC00Y.

BupiiransHe npaBuiio BU3HAUYEHHS IEPioy 00CIyroByBaHHS KOKHOTO 3aC00y MOJKHA 3aIMCaTH TaK:
& & :
kT, —T7| = min. (11)

YmoBa (11) TpanchopmyeTbess y BUOIp JUISE KOXKHOTO 3aco0y JESKOTO JOIMYCTUMOTO 3HAYCHHS
KoeilieHTa TOTOBHOCTI Kﬁ;m, sike 3a0e3nedye BUKOHaHHS BHUMOrM MiHimizamii (11) i Bu3Hadae Mexi

JIONyCTHMOTO 3HAYEHHs TepiogudrocTi obcmyroysanus T . 3uadenns T, BH3HAYAETHCS 3 TOTO, IO
aom

KOe(IlIEHT rOTOBHOCTI 3ac00y Oy/1e HE MEHIIIE JAESIKOTO JOIMCTUMOrO 3Ha4eHHs, T00T0 K = Ki;

Ha puc. 2 sx npukiaja mokasaHi pe3ysbTaTH YHCEIBHOTO EKCIEPHMEHTY 3 BH3HAUCHHS 3aJICKHOCTI
K (T) ans Tppox 3aco6iB 3 pi3HOIO HafilHICTIO.
on
Hq

ra

on
K™

=

0 Fatalad Fatalind e 00~ Fatalsd >
. -
Tnnqz rnuq:i Tg Tg w2 TEI TleH T

Pric. 2. Pe3ynbTaTH 9HCETBHOTO eKCTIEPUMEHTY 3 Bu3HadeHHs 3anexHocTi K (T)

3 HaBeIEHOrO NMPUKJIALY BUIHO, IO JesAKe BiAXuIeHHs 3Ha4eHHs K, Bin makcumansnoro K, nossonse

PO3MMPUTH 00JacTh JOMYCTUMUX 3HAYCHb MEPIOAMYHOCTI 0OCITYrOBYBaHHS Tf'm. 3HaueHHS K?.{m MO’KHa
: mOm _ s

BU3HAYMTH SK M€Ky 4acTuHy 0 < p < 1 BiJl MAKCHMAIBHOTO 3HaueHHs, T06to KL~ = uKp; . [Ipu mpomy

oI . . .
Tiq He OOMEXYETbCS TUIBKM ONTHMAIbHUM 3Ha4eHHAM T;, a Oyge 3HAXOAUTHCS B IHTEpBaIi
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O

Togas < T} =T —AT,; T
NepioAMYHOCTI OOCITYTOBYBaHHS T, , WO 3a0e3Meunth (YHKIIOHYBaHHS IMX 3aco0iB 3 KoedillieHToM
gon

ri

<T S wiws = Ty — AT,,. Ile no3Bonste OOUMCIMTU 3HAYCHHS

mod i BiiE 1° ne T

rorosHocTi K-, = K

b oI
TlepeBaxcHolo juisi BusHadeHHs Kp, € oGnacts 3HaueHs T, sika 0OMEKEHA ONTUMAIBHAM 3HAYCHHSM

T, i makcnmanbHo gomyctamum T, ;, T06T0 T, = T, =T, ; Y uiil obnacti mocsraersest HeoOXimHa
TOTOBHICTb Pa3oM 3 OLTBLIOI MEepioAMYHICTIO 00CTyroByBaHHS. OCKIJIBKH MEPIOANYHOCTI 0OCIYrOByBaHHS
OKpeMHX 3ac00iB 3HaAXOATHCS 3 YMOBH KPAaTHOCTI, TO IIUM 3a0€3MeUy€eThCS palliOHATbHE B OpraHizaliiiHoMy
po3yMiHHI o0ciyroByBanns 3aco0is CTC.

Bucnosku

VY cTarTi pO3TISHYTO PO3B’S3yBaHHS 3aJadi BU3HAYCHHS Y3TODKEHOI (KOMIIPOMICHOI) IMEepioguIHOCTI
TEXHIYHOTO OOCITYyTOBYBaHHS 3aC00iIB CKIIAJHOI TEXHIYHOI CHCTEMU. [CHYy€ I1aH 3aCTOCYBaHHS, 1110 BKIIIOUYAE
IHTEpBaJIM Yacy 3aCTOCYBAaHHS CHCTEMU 3a MPU3HAYCHHSM Ta IHTEPBaJM, B IKHX 3aCO0M CUCTEMU BUTbHI Bij
iXx 3acrocyBanHs (iHTepBanmu ouikyBaHHs). Oprasizaiiss ekcIulyaTamii mnepeadadae BHU3HAYCHHS
pauioHabHUX a00 ONTHMANBHUX TEPMiHIB TEXHIYHOTO OOCIYyroByBaHHS, SIKi 3a0€3MeUyl0Th MaKCUMAalbHO
MOXXJIUBY TOTOBHICTh 3ac00iB 70 3acTocyBaHHs. KiNbKiCHI TIOKa3HMKHM CKJIQJHOCTi, HAIiHOCTI i
PEMOHTOTIPUAATHOCTI 3aCODOIB Pi3HI, TOMY 1 ONTHUMaJIBbHI TEpiogu iX OOCIYroBYBaHHsS pi3HI. Y CTaTTi
3aIpONIOHOBaHA METOJMKA, IO JO3BOJIIE BU3HAYATH PAIliOHABHY MPOrpaMy TEXHIYHOTO OOCIYrOBYBaHHS
3aCc001B CKJIAJHOT TEXHIYHOT CHCTEMHU.
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A. A. Mopo3os

METOJHUKA OIIPEAEJEHUA NEPHOIUYHOCTH TEXHUTYECKOTI'O OBCTYKUBAHUA
CPEJACTB CJIOKXKHOU TEXHUYECKOU CUCTEMBbI

B cmamve paccmompena 3adaua onpeodenenus nepuoOUdHOCHU MEeXHUYECK020 00CIYHCUBAHUSL CPEOCIE
CHOJICHOU MEXHUYECKOU CUCTEeMbl, NPeONodceHa Memoouka ee peutenust. Ilokazano, umo 6 yciosusx, Ko2oa
cpeocmea cucmemvl UMeOm pasHvle YPOGHU HAOEHCHOCMU U, KaK Ccledcmeue, pasHvle NepuooutHoCmu
MEXHUYECKO20 0OCTYAHCUBAHUSA, ODecneyenue 300AHHbIX PENCUMO8 (DYHKYUOHUPOBAHUS CUCEMbL mpedyem
HAX0MHCOEHUSL KOMAPOMUCCHO20 Nepuodd oocayicusanus ons ecex cpedcms. Ilpednacaemces obcnysicueamo
cpedcmea  cucmemvl € NEPUOOUYHOCTIBIO, KPAMHOU NEepuoody O0OCIVICUBAHUS HAUMEHee HAOEHCHO20
cpeocmaa. [lpeodnooceno pewiaioujee Npaguio onpeoeneHus NepuooUdHOCMU OOCIYHCUBAHUSL KAAHCOO20
cpedcmea 0 onpeodeneluuss HeKOmopo2o O0ONYCMUMO20 3HAYeHUst Kodpduyuenma e2co 2omosHocmu u
epanuybl 0ONYCIUMO20 3HAYEHUsI NepuUooa OOCIYICUBAHUs. SHAUEHUe MAK020 Nepuooa Onpeodesemcs u3
mo2o, 4umo Ko guyuenm 2omosHocmu cpedcmaa Oyoem He MeHblile HeKOMopo2o O0NYCMUMO20 3HAYEHUSL.

Knwueeswv e cno6a: CrojicHas mexHudyeckas cCUucmemd, cpeoCmed CUCmeMbl, MeXHUYecKoe
obcayacuganue, NepuoOOUUHOCHb MEXHUYECKo20 O0O0CIYICU8anUs, peularoujee Npasuio, Kodp@uyuenm
20MOBHOCU, PEHCUMBL PYHKYUOHUPOBAHUSL.

UDC 519.87
0. O. Morozov

METHOD OF DETERMINATION OF PERIODICITY OF TECHNICAL SERVICE
OF MEANS OF COMPONENT TECHNICAL SYSTEM

The article deals with the problem of determining the periodicity of technical maintenance of the
component technical system, the method of its solution is proposed. The case in which the means of the
system provide the specified modes of its functioning (use) by timely service is considered. At the same time,
the means themselves have different modes of operation (application). Malfunction or delayed maintenance
of means may adversely affect the operation (use) of the system itself. It is shown that under conditions when
the system means have different levels of reliability and, as a result, different maintenance intervals,
ensuring the specified operating modes of the system requires finding a compromise periodicity of their
maintenance.

Great number of values for optimal service periods, corresponding to a multitude of means, form such a
set of maintenance cycles that its practical implementation is irrational. Consequently, there is a need to
regulate the set of maintenance cycles of means by finding a compromise, close to optimal, the values of the
maintenance period of all means of the system. It is obvious that such a compromise is a reflection of the
decision rule, which must be introduced informally and determine itself the permissible divergence of the
values of the means maintenance periods from the optimal values of the periodicity of means maintenance. A
rule for choosing the period for maintenance of means is offered. It is shown that from the point of view of
ordering the terms of means maintenance, the multiplicity of periods of their maintenance is acceptable.

1t is proposed to maintain the means of the system with periodicity that is multiple to the service period of
the least reliable means. A decision rule has been proposed for determining the maintenance period of each
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Ilpobnemu excnayamauii, 6i0H061eHHA, 6UNPOOYEAHD, KOHMPOJIIO XAPAKMEPUCTIUK
030pO€EHHA, BIIICbK060I ma cneuianbHoi mexHiKu

facility, which determines the choice for each means of a certain admissible value of its availability factor
and for determining the limit of the allowable service period for each facility. The value of such a period is
determined by the fact that the availability factor of the means will not be less than a certain acceptable
value.

By the example of three means with different level of reliability, the applicability of the proposed method
is shown. Calculations show that a certain deviation of the value of the means availability factors from their
maximum values allows expanding the range of acceptable values for the maintenance period. Admissible
values can be defined as a certain part of maximum value of the availability factor. It is shown that the
permissible periodicity of maintenance of means is not limited to only the optimal value, but can be in a
certain interval. This allows determining of the values of maintenance periods of means that will ensure their
operation with the required availability factor.

For determining compromise availability factors the range of permissible values of the service intervals
of means, limited by the optimal value of the periodicity of maintenance and the maximum admissible, is
preferred. Calculations show that in this area the required availability is achieved with a greater periodicity
of service. Since the periods of maintenance of separate means are found from the multiplicity condition, this
ensures an organizationally rational maintenance of the means of a component technical system.

Keywords: component technical system, system means, maintenance, maintenance periodicity,
decision rule, availability factor, operating modes.

Mopo3oB Ogaexcanap OJiekCaHAPOBUY — JOKTOP TEXHIYHUX HAYK, TPOdecop, MePITHH 3aCTYITHUK
HavanbHWKa HarionanbHoi akamemii HarionanmsHO1 rBapaii YKpaidu 3 HaB4aIbHO-METOAMYHOI Ta HAYKOBOT
pobotu.
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