YOK 658.58

NIAHUPOBAHUE

DOI 10.48612/agat/space_economics/2026.05.15.05

dopmMupoBaHue nepapxmm Npou3BoACTBEHHO-
TEeXHONOrM4Yeckoro o6opyaoBaHusi C N(pUMeHeHUeM
paLMOHaNIbHOIo NOAX0AAa aHaNM3a ero KpUTUYHOCTHU

Formation of a hierarchy of production and technological
equipment using a rational approach to analyzing its criticality

B cmamee paccMampusaemcs UenecoobpasHocme popmMupo-
BQHUST UepapXuu aKmueos opaaHuU3ayuli pakemHo-KocMuye-
cKoll NPOMBIUEHHOCMU C Uebio ONMUMUSAUUL ONePayuUoH-
HbIX U KQNUMAsbHBIX 23ampam, noabilieHus: spgexkmuaHocmu
npouseodcmea nymem @HeceHuUsl Pasoabix npeobpasosaruli
8 cmpameaulo MmexHUYeCcKo20 0bCTYXUBAHUsSI U peMOHMa

U 8bIBopa NO/UMUK Ynpae/ieHUst OImKasamu NpouseodCcmeeHHo-
mexHonoau4yeckoeo obopydoeaHus. lNpusodumcsi 060CHO-
8aHUe YeiecoobpazHocmu GopMLUpo8aHus uepapxuyeckoll

CMpPYKMYpbi NPOU3800CMBEHHO-MEXHO/I02UYeCKo20 0bopy-
doeaHus opeaHuayull ompacau ¢ hpumeHeHueM Memodoeg
QHANU3a e20 KpUmuYyHoCcmu (OUyeHKU nomeHyuana cyuje-
CMeeHHo20 8/IUsiHUS Ha docmuKeHUe yenell opaaHusayuu).
Paccmampusatomesi npuHUUNb! GOpMUPOSAHUS Uepapxu-
yeckol cmpykmypsl 06bekmoea obC1yXUeaHUsi Ha OCHOge
OUEeHKU KpUMUYHOCMU OmMKa308 npou380dCMa8eHHO -mex-
Honoeauyeckozo 0bopydoeaHus. AemopoM npedsiaeaemcst
K paccMompeHuto Memoduka ¢opmuposaHus uepapxuyeckoli
cmpyKmypsl 06opydoeaHusi ¢ Uenbio onpedesieHus cmpame-
2UU CHUXeHUSs NpoU3800CMEBEHHbIX PUCKO8.

Kntodesbie crioea: uepapxus akmugos, aHau3 Kpumuy-
Hoz2o 060pydo8aHus, pUCKU OMKd308, Mampuyd Kpumuy-
Hocmu, «y3koe Mecmo», cmpameausi mexHU4eckozo
obcAyXueaHus U peMoHMd, NoAUMUKAd ynpaesieHus
omkasamu, npouzeodcmeeHHbie 3ampambi

The article examines the feasibility of forming a hierarchy of
assets of the rocket and space industry organizations in order
to optimize operating and capital costs, increase production
efficiency by introducing one-time changes to the maintenance
and repair strategy and selecting policies for managing failures
of production and technological equipment. The article provides
a rationale for the feasibility of forming hierarchical structure
of production and technological equipment of the rocket and
space industry organizations using methods for analyzing its
criticality (assessing the potential for a significant impact on
achieving the organizations goals). The article discusses the
principles of forming a hierarchical structure of maintenance
objects based on the assessment of the criticality of failures in
production and technological equipment. The authors propose
a methodology for forming hierarchical structure of equipment
in order to determine a strategy for reducing production risks.

Keywords: asset hierarchy, critical equipment analysis,
failure risks, criticality matrix, bottleneck, maintenance
and repair strategy, failure management policy, produc-
tion costs
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BBegenue

IIpaBuNBHO BEICTPOEHHAS NEPAPXUUHOCTE CTPYKTYPEI IIPO-
HM3BOJICTBEHHO-TEXHOJIOTHUECKOTO 000Dy A0BAHMS TOCPEACTBOM
aHANTN3a eT0 KPUTUUYHOCTH IT03BOJISAET ONTHMAILHO pacupe-
IeJIUTH PecypChl IPeANpUATHA U IPUHUMATEL CBOeBpeMeH-
Hble ¥ 0OGOCHOBAHHEIE PEIle NS O 3aMeHe UM BOCCTAHOBIIe-
HUY KOMIIOHEHTOB.

KpuTruHOCTE KOMIIOHEHTA (arperaTta, CHCTEeMBbI, MeXa-
HHU3Ma, y3Ja) OIpeiesigeTcs uepes aHalNs IOCIe[CTBUI eTo
oTkaza. OTKa3 CUNTAETCS KPUTUUECKUM, €CIIU TSKECTh eT0
TIOCJIeICTBUI IPU3HAETCA HeJOIYCTUMOM 1 TpeGyeT IPUHATUA
CIIeNUANBHBIX Mep II0 CHIKeHIIO BePOSITHOCTH JaHHOT'O OTKA-
3a ¥/HJIKU BOSMOYKHOTO yIlepba, CBAZAHHOTO € eT'0 BOBHNKHOBE-
HUeM (TpaBMUpOBaHMe JIofel, 3HAUNTeIbHbIe 9KOHOMITUeCKIe
TMOTepH WIN HellpHeMJIeMble SKOJOTHUECKUE OCTeICTBUSI) .

Ho mpesxze ueM mIaHUPOBATHL MEPOIPUATHS II0 IPOBEJCHIIO
aHaNIM3a KPpUTUYHOCTH 060PYAOBAHUA TPeIIPUATHS, IeJIeco-
06pasHo PACCMOTPETh eT'0 HeoGXOqUMOCTD U TO, AJIST KAKUX
Ifesie MIAHNUPYETCS UCIOIb30BATE MONYUeHHEIe Pe3YIbTATEL.

B paxeTHO-KOCMUUECKOH IPOMEIMIIeEHOCTH (Zajee — PKII)
HEKOTOpLIe IPeAIPUATHS UCIONL3YIOT Pe3YIbTaTh JaHHOTO
aHaNIN3a ISl DAHKUPOBAHNS TeXHMUECKNX O0HEeKTOB, CIeIH-
aJMCTLI TPATAT HeMAJIO BpeMeHU Ha OIeHKY KPpUTUUHOCTH
KaXKIOoT'0 aKTUBa, 3arpy:KaioT gannble B ERP/EAM cuctemy
¥ TIPY 3TOM He HOJIB3YIOTCS MMU KAK NHCTPYMEHTOM KOPPeKIINY
TIPOM3BOACTBEHHOTO Ipollecea. [pyrue IpeJUpuATHs Ha OCHO-
BaHUU aHAIN3a KPUTHYHOCTH 060PYIOBAHUSA IPUOPUTUIUDPY-
10T IPeBeHTHUBHEIE 1 /MM KOPPeKTUPYIomie paboTEL IO ero
06CIyKUBAHNIO U PeMOHTY. KT0-TO nenonbayeT moTyUeHHEIE
pe3yJETaThI IPH MIAHNPOBAHNY U PeaIn3aniy NHBeCTUINOH-
HOI1 IeATe IEHOCTH,, KTO-TO MMeeT HeCKOIBLKO CeTOK KPUTHUHO-
CTH IJIs pellleHUSA PA3HBIX IPOU3BOJCTBEHHLIX 3a1au. Barxkuo
HAUYMHATE IPOIECC AaHAJIN3A ¢ UeTKOTO TOHUMAHMS KOHEeUHOH

eJIu.

O6ocHOBaHMe IeXeco0GpazHocTH (hopMUPOBaHUT Hepap-
XHYECKOI CTPYKTYPHI 000PYIOBAHUS IPEAIPUATHS ¢ IPUMe-
HeHHMeM MeTO{OB aHAIN3a eT0 KPUTHIHOCTH

B macrosinee Bpems Ha npeanpusaTusax PKII neobxonu-
MOCTb aHAJIN3a KPUTUUHOCTH 000Dy JOBAHMS C IeJIbI0 IPUHSA-
THSA OPTAHUBATMOHHBIX Pellle N BOSHUKAET IIPY CIIeAYIOIMINX
06CTOATeILCTBAX:

1. B cryuae HeoGXOAUMOCTY U3MeHEHUS e PeOUIHOCTH
06CTy:KUBAHVSA U PEMOHTA IPOM3BOICTBEHHOTO 000DY-
JOBAHUSA, & TAKIKE C [IeJIbI0 COKPANeHNA OePATMOHHBIX
3aTpar, T.e. IpH HeOOXOAUMOCTH ONTUMHUS3AINY CTpaTe-
TUY TeXHUUECKOT'0 O0CIYKUBAHNS 1 PeMOHTA (fajee —
TOuP).

2. IIpu onpeieIeHUN COCTABA «Y3KHUX MECT» B MPOU3BOJI-
CTBEHHBIX IIPOIECCax ¢ IeIbio HUBEIUPOBAHUS DUCKOB
0oTKa3a 060pyJoBaHUA (OCTAaHOBA IPOU3BOJCTRA).

3. ITpu npropuUTH3aANY TePeYHS IIJIAHNPYEMOT'O K 3aKyIKe
(MozepHU3anN) 060PYAOBAHMS B IPOIecce TPOEKTHUPO-
BaHUA U pealnu3anyy HHBECTHIINOHHBIX MePOIPUATHH
(B TpeJocTaBIeHNUSA BXOTHBIX JAHHBIX B IPOIPAMMY
KaIWTAJIOBIOXKeHU ¢ TeM, UTOOB 000PYJOBAHNIO C HAN-
6oJbIIe i KpUTUUHOCTHIO GBI IPUCBOEH G0JIee BBICOKUH
NPUOPUTET IPY NIAHUPOBAHNY eT'0 OOHOBIEHUS UIN
3aMeHEBI).

PaccemoTpuM Karkgoe U3 3TUX IPUMeHeHHH .

PaxTop 1. UcTopuuecku B opranusanusx PKII npakTuky-
eTcs cucTeMa IAHOBO-IPefyIPeNTeILHOTO PEMOHTA 060DY-
noBaHud (fanee — IIIIP), cymiHOCTS KOTOPOI 3aKI0OUaETCA
B TOM, UTO II0CJIe OTPAbOTKY OIpeIeJIeHHOTO KOJIMUeCTBA YaCOB
(MeXpPeMOHTHLIHY epuo ) IPOBOAATCA PA3IUYHbBIE BUI B
TeXHUYECKOTO OOCIYKUBAHUSA U IJIAHOBEIX PEMOHTOB 060-
DPYZOBaHUSs, HATPABJIEHHLIX HA BOCCTAHOBJIEHYE €TI0 pecypea
¥ IPOAJIeHUS CPOKA NCIONb3oBaHms. YepeoBaHUe U Iepeo-

AUYHOCTb TAKHX MepOHpI/IHTI/Iﬁ onpedesIAI0OTCA KOHCTPYKTHUB-

T MexeocydapcmeeHHbili cmaHdapm [OCT P 33272-2015 BesonacHocmb MAuwiuH U obopydosaHust. [TopsiooK ycmaHos1eHUs U NPpoOsieHUs HA3HA-
YeHHbIX pecypca, CpoKa CryXx6Bbi U cpoka XpaHeHus. OcHoaHble notoxeHus. — M.: CmaHdapmuH@opmM, 2016 [SnekmpoHHbili pecypc] /] «MHmep-
Hem u [Mpaeox»: [calm]. [2026]. URL: https://internet-law.ru/gosts/ ?f1=%C3%CE%D1%D2+33272-2015&f2=0&f3=0&f4=0&where=1 (dama

obpaujeHusi: 15.01.2026).
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HBIMU ¥ TeXHOJOTMUECKUMHU 0COOeHHOCTAMY 000Dy LOBAHNIS
C YUeTOM YCJIOBUI eTo sKcnayaTanuu [1].

HecopepmercTso cuctems! IIIIP 3akgrouaeTcs B TOM, UTO
OHa He VUUTHIBaET PaKTUUECKYIO TOTPeOHOCTEL 060PYLOBAa-
HUS B TeKyIeM PeMOHTe, & OPUeHTHPYeTCsT Ha MeKPeMOHT-
HBIH IePUOJ ¢ YUeTOM YTBEPIKIeHHOTO TOLOBOTO TpaduKa.
B pesyabrare o6opygoBanme, mogjeKaliee peMOHTY «II0
rpaduKy» , MOJKET UMeTh eIlle JOCTATOUHBII Pecypc UK BBIH-
TH U3 CTPOS IpexIeBpeMeHHO. 1 B TOM U B IPYTIOM ciyuae
3aTpaThl Ha peajusanuio MeponpusaTuit TOuP cymiecTBeHHO
BoapacTalor [2].

ITs1 opesie TeHUSA GAKTAUECKOTO PYHKITMOHATILHOTO COCTO-
SAHUS 060PYAOBAHUSA UCIONL3YIOTCS PA3INUHBIE CHCTEeMEL
¥ MeToAbI 6e3pa3bopHOTo JUarHOCTUpOoBaHuA [3-4]. OnHaKO
peanusanusg 9TUX MeTOJOB CBSI3aHA ¢ HeMAaJbIMU 3aTpaTaMu,
He MOJKEeT OXBATUTD BCIO HOMEHKIATYDPY 000Dy JOBAHMS IPe-
IPUATHSA U TpeGyeT IPUBJIeUeHNUS Y3KOIPODUIBHEIX CIIeIH-
aJnCTOB.

OnEuM 13 Hanbojee NeCTBeHHBIX CIIOCOO0B 00eCIIeUeHU ST
HaJeKHOCTH, II03BOISIOMUX ONTUMU3UPOBATE IPONU3BO-
CTBeHHLIE 3aTPATHI, IBJISIETCS N3MeHeHHe IepUOJUYHOCTH
OCMOTPOB U PeMOHTOB 000Dy LOBAHUA B 3aBUCUMOCTH OT
ero PyHKIUOHAILHOTO cocToAnuA [2]. B Haubonbieit mepe
BBLINOJIHEHNIO JAHHOH 3aaUl COOTBETCTBYET MEeTOLOJIOT A
Reliability Centered Maintenance (RCM) — «TeXEHUeCKOE
o6cayKuBaHMe, OPHeHTUPOBAHHOE HA HAMEKHOCTE> [5, . 5].

B 1978 roay, Crennu Hoynan u l'oBapa Xum, ABAAACH

OOHMMMU 13 OCHOBOIIOJIOKHUKOB COBpeMeHHOfI MeTOOOJIOTHHN

NIAHUWPOBAHUE

RCM, onybaurosanu B CIIIA pe3yabTaThl IPOJOIKATEIb-
HBIX MCCIIEJOBAHUH B 06JIACTH ONTUMUIAIUY 00CTYIKUBAHUS
BO3IYIIHBIX CYJOB, Tle OCHOBHOI U/eeil SBIISICA BLIBOJ O TOM,
YTO IpaBmiIa 00CIYKUBAHNA 060PYAOBAHMS JOJIKHEL OIIpe-
JIeJISATHCS IOCHeICTBUSIMU OTKA3A, 4 He TOJIbKO IPUPOAOoi
U mapaMeTpaMi caMoro oTKasa [6].

BT'OCT P 27.606-2013 npuBeieH PYCCKOSI3BIUHBII aHAJIOT
RCM — HaseXHOCTHO-OPUEHTUPOBAHHOE TeXHUYECKOe 00CITY-
sxuBanue (gaitee — HOTO), B koTopoM onpeenero, uto HOTO
npefcTaBaseT coboil MeTOLOJIOT N0 BEHISIBIeHUSA U BEIGOpa
TMOJUTHK YIIPABJEHHUS OTKAZAMHUZ.

TlonuTuka ynpaBieHNs OTKA3aMU MOKeT BKJIIOUATE B cebst
MepOIPHUATHS IO TEXHUUECKOMY OOCITYKUBAHNIO, M3MeHEeHIIO
TIPABUJI 9KCILIYATAIINY , KOHCTPYKTUBHBIM JOPAGOTKAM U APY-
r'ue feficTBUSA, HaleIeHHbIE HA HUBEINPOBAHYE TOCTIEACTBUR
0TKa30B, Kotopble B 'OCT P 55.0.05-2016 HasBaHBI pa30BBIMU
npeo6pasoBaHUAMUIS.

Taxum o6pazom, RCM (HOTO) — 370 MeTO0SIOT S BLISB-
JIeHUS ¥ BEIOOpA TOJIUTHK YIPABIeHUSA OTKAa3aMu 1 GopMu-
POBaHUA U3 HUX IPOTPAMMEI MepONpUATHI, coueTaromei
pasnuunble cTpaTeruu TOuP u pasoBble npeobpazoBaHus,
oTBeuarwmeil Tpod U0 UMEIONUXCI PUCKOB, CBA3AHHBIX
C OTKAa3aMu.

IIpomecc RCM mpeacraBiseT co60i aJIropuTM, COCTOSIM I
u3 7 sranos (puc. 1).

PaccemoTpum aTu aTans 60iee TOAPOOGHO:

1-1 aTan: aHanIu3 BLIMOIHAEMBIX 060pyaoBaHUEeM (HYHKIMH

U onpefiesieHNe TpeGOBAHUM K HUM.

1 (DYHKINA aKTHBA H CTAHIAPT €€ BhINOTHEHHA
DYHKIMOHATLHBI 0TKa3
2 :
(Hapymenue drymximm)
3 Bun otxaza
(Kakmm obpazom npoH30mII0 HapymeHue)
4 IMocneacTeud oTkasa

(Yro npoHcXoUT TpH oTKase?)

5 KpHTHYHOCTE 0TKA3a ‘
(CreneHr TAKECTH ITOCTEICTRIH)
Crparerus TOUP, HanpaBicHHAA HA
MPOTHOZHPOBAHHE WIH NPEIYNPEHKICHHE 0TKA3a

PasoBoe npeobpazosanne (Ecin Helb34
MPOrHO3HPOBATE HITH NPEIYTIPEIUTE OTKA3)

CHUWHEHME CTENEHM KPMTUHHOCTKM OTHa3a

Puc. 1. Cemb smanos RCM-npouecca.
HecmouHUK: cocmaessieHo aemopoM

2 [OCT P 27.606-2013 HadexHocmb 8 mexHuke. YnpaesneHue HadexHocmbro. TexHudeckoe obcTyxueaHue, opueHmupogaHHoe Ha beaom-
KasHocmb. — M.: CmaHOapmuHpopmM, 2074 [SnekmpoHHbIt pecypc] // «MHmepHem u [Mpaesox: [calim]. [2026]. URL: https://internet-law.ru/
gosts/?f1=%C3%CE%D1%D2+%D0+27.606-2013&f2=0&f3=0&f4=0&where=1 (dama obpauwjeHus: 14.01.2026).

3 [OCT P 55.0.05-2016. YnpaeneHue akmueamu. [oebilieHue besonacHocmu U HadexHocmu akmueos. TpebogaHus. - M.: CmaHOapmuH-
popm, 2016 [DnekmpoHrHsil pecypc] /| «MHmepHem u [Npaeox»: [calim]. [2026]. URL: https://internet-law.ru/gosts/ ?f1=%C3%CE%D1%D2+
%D0+55.0.05-2016 &f2=0&f3=0&f4=0& where=1 (0ama obpauwerus: 14.01.2026).
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