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AHomayia

Y cTatTi po3rnaHYTO METOAONOrYHI MNigXxoau [0 NPOrHO3yBaHHA 3MiH TEXHIYHOro CTaHy
aBialiMHUX KOHCTPYKLUi/ 3a pe3ynbTaTaMu CTAaTUCTUYHOI OBPOOKM [AaHMX, OTPUMAHMX Big,
PEMOHTHMX Ta EKCMNyaTylouMX opraHisauii. HaBeaeHo pe3ynbTaTv NPOrHO3YyBaHHA 3MiH Yy Yaci
napameTpiB CTaHy aBiaLiMHOI TEXHIKM MeTO4aMM NIHIMHOIO i HENIHIMHOrO NPOrHO3yBaHHA NpU
eKcnsyaTtauii 3a TexXHiYHUMM cTaHoM. [TOKa3aHO MOMKAMBICTb MPAKTUYHONO 3aCTOCYBAHHA
3aMNpPOMNOHOBAHUX METOLIB NPW BU3HAYEHHI CUCTEMM TEXHIYHOIO 06CNYroByBaHHA Ta HEOOXigHMX
0bcAriB 4OAATKOBUX POBIT NpK eKcnayaTauii aBialiiHOT TEXHIKK.

Knrouoei cnoea: TexHIYHWI CTaH, NPOrHO3yBaHHA, NapaMeTp, ekcnayaTauis.

MocTtaHoBKa npobaemu

AHania OCHOBHWMX NpobaAemMHMX nNUTaHb
CTapitoyMx NOBITPAHWUX CyAeH MOKa3ye, Wo B
npoueci ekcnayaTauii HeobxigHO NOCTiMHO
aHani3yBaTM  TaKy  Ba)X/MBY  BJACTUBICTb

KOHCTPYKLii, AK [AO0BroBiYHICTb, WO BW3HAYaE
30aTHICTb  CMNOBUX  enemeHTiB  36epiraTu
MiLHICTb A0 nepexony B rPaHUYHUI cTaH. Mpwn
LUbOMY BWMHMKAE HAYKOBO-TEXHIYHA Npobnema
NiATPMMAHHA CNpPaBHOCTI Ta 3abe3neyeHHs

eKcn/lyaTauinHoi MiLHOCTI CMNOBUX €/IEMEHTIB
nNaHepiB NiTanbHMUX anapartis. Ana BupilweHHA
Liel npobnemm HeobXxigHo BU3HAYNTU
ONTUMaNbHUN nepenik 3axojiB woao
Bi4HOB/IEHHA  TEXHIYHOro CTaHy CUAOBMUX
eNemMeHTIB Ha OCHOBI BUKOPUCTAHHA
pe3ynbTaTiB OUiIHKM CTYMeH MOLWKOAXKEHHA
KOHCTPYKLLT.

AHani3 OCTaHHiIX gocaigXeHb Ta nybaikauin

MUTaHHAM Teopii HAKONMYEHHA NOWKOAXKEHD
y Mpoueci eKkcnayaTauii Cy4acHMX NOBITPAHUX
CyOeH Ta  iHWMX CUNOBUX  KOHCTPYKLIM
NPUCBAYEHO HU3KY HayKoBux nybnikauii.
3Ha4yHa YaCTMHA 3 HUX PO3rNAJAE NUTAHHA
3a/IMLWIKOBOT MiLHOCTI KOHCTPYKUin [1, 2, 4,5, 7,
8, 9], metogonorii NPOrHo3yBaHHA 3MiH
TEXHIYHOro CTaHy TexHiYHMX ob’ekTiB [1, 2, 4, 5,
8], aKkTyanbHMM npobnemam ynpaBAiHHA Ta
NPUAHATTS pilweHb WoAO0  MOXKAMBOCTI

MocTaHOBKa 3aBAAHHA

NoAanblUOi eKcnayaTauii TEXHIYHOI cuctemn B
yMoOBax HeBU3Ha4yeHocCTi [2, 3, 6].
Metolo cTatTi € BWCBIT/IEHHA OCHOBHUX

acnekKTiB Ta ocobnmBocTen MeToAiB
NPOrHO3yBaHHA  3MiH  TEXHIYHOro  CTaHy
aBiauiiHMX KOHCTPYKUiA 33 pe3ynbTaTamu

CTaTUCTUYHOT 0BPOBKN AaHUX Ta GOPMYBaHHS
MOHATIMHMUX OCHOB MPO MPUHLUNU MPUAHATTA
pilleHb WoA0 NoAanbLoi ekcnayaTaulii 06’ ekTis
aBiaLinHOT TEXHIKM.

[na NporHosyBaHHA 3MiH TEXHIYHOIO CTaHy

BUKOPUCTOBYHOTb MeTOﬂ,M‘-'IHMH anapar, AKUN
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6a3yeTbCA HA Cy4aCHMX MaTeEMAaTUYHUX MeToaax
i po3Bosae 3abe3neuynTn  MPOrHO3yBaHHA
LUNAXOM BUPIiLLEHHA 3aBAaHb:

OOCNIAXEHHA  BNAMBY
dakTOpiB  Ha  MILHICTb
efleMeHTiB i arperaTiB Nn1aHepa;

po3pobKM MeToAiB BU3HAYEHHA BTOMHOIO
CTPOKY cnyxbu oKpemux petanen, arperatis

eKcnyaTauinHmx
KOHCTPYKTUBHUX

Buknaga OCHOBHOro martepiany

nnaHepa Ta B LinoOMy NOBITPAHOrO CYyAHa;

BCTQHOBJIEHHA 0brpyHTOBaHOrO
Nnpu3HayYeHoro (TexHiyHoOro) pecypcy i
KaNIeHO4APHOrO  CTPOKY  CAyXbu  oKpemum
arperatam naaHepa;

y3arasibHeHHA Ta aHanis BUNagKis
PYMHYBaHHSA KOHCTPYKTUBHUX €N1EeMEHTIB

naaHepa 3 MeTolo iX 3anobiraHHsA.

TexHi4YHUn CTaH aBialiMHOI  TexHiku
BM3HAYAETbCA CYKYMHICTIO napameTpis yi (i =
1...n), nepebyBaHHA AKUX B Me¥Kax HOPMMU
BM3HAYaAE Npaue3faTHUM CTaH, a BiAXUIEHHA Big,
HOPMW — BiANOBIAHO HENpauUe3aaTHUM CTaH.

MapameTpy  MOXyTb  byTM  npocTmu
bisnyHMMKM BENMYMHAMKM (3330pKU, HOMIHANbHI
pPO3MipW,  KYTU  BiOXWNEHHA,  eNeKTPUYHI
BE/IMYMHMU, TOLLO) | y3arafibHEHUMU, MPUKAALOM
AKMX € MOKA3HWKM HAAINHOCTI — napameTp
NOTOKY BiaMoB w(t), iHTEHCMBHICTb NOTOKY
BiamoB A(t) 1 iHwWi.

3MiHWM TEXHIYHOrO CTaHY aBiaLiMHOI TEXHIKM B
yaci  BigbyBalOTbCA  BHACNIAOK  Mpouecis
CTapiHHA, HeraTMBHOro BN/AMBY  aKTOpIB
HAaBKOJIMLIHbLOTO cepefoBuLLa, dakTopiB
eKkcnayaTauii, Wo  UWiIKoM  3aKOHOMIpPHO
BiAOMBAETbCA HA  3HAYEHHAX MNapameTpis
TEXHIYHOro CTaHy. HaAsHicTb LMX
3aKOHOMIpHOCTEN i iX ni3HaBaHiCTb Aae
MOXK/INBICTb NPOrHO3yBaHHA MOKNBUX
3HaYeHb UMX NapameTpiB Ha MaNOBYTHE, AKLLO
BiAOMI X 3HaUEeHHA Ha NeBHOMY iHTepBani yacy
Yy MuHynomy. Camo ue W [a€E MOXKAUBICTb
NPOrHO3yBaTM Ha MaWOYTHE TEXHIYHUIM CTaH

asialiNHOI TEXHIKK i MOXNUBICTb i
BUKOPUCTAHHA 33 NMPU3HAYEHHAM.
Binomo, WO cTaH aBialiMHOI TexHiKu

NPOrpecMBHO MOriPLIYETLCA Yepe3 BiACYTHICTb
BMPOOHMLTBA, 3aKyniBe/Nb Ta MOCTABOK Ha
036pOEHHA HOBWUX 3pasKiB TeEXHiKM, 3 TiEl X
NPUYMHM CNOCTEPIratoTbCA 3HAYHI TPYAHOLLI NpU
nepeBeAeHHi i ekcnayaTauii aBiaLiiHOT TEXHIKK
3a TEXHIYHUM CTAHOM.

TM He MmeHLe BUMMOru g0 6e3nekn noiboTis
3a/1MLLAOTbCA Ha A0CTAaTHLO BUCOKOMY PiBHi, LLLO
BMMYLUYE LIYKATU HOBI LWAAXM YAOCKOHANEHHA
CMCTEMM eKcnayaTauii, po3pobaatu i BTinoBaTH

HOBi MeToaM i 3acobM KOHTPONOD TeXHiYHOro
CTaHy aBialiMHOI TEXHIKM i YyA0CKOHaNBaTh
MeTOAW MNPOrHO3yBaHHA LbOr0 CTaHy Ha
HanbamKue maiibyTHe.

MporHo3yBaHHA TEXHIYHOrO CTaHy aBiaLifHOI
TEeXHiKM 6a3yeTbcA Ha NPOrHO3yBaHHI 3Ha4YeHb
napameTpiB Vi, LLO MOr0 XapaKTepum3ytoTb.

3MiHY KOXHOro 3 napameTpiB y 4Yaci MOXKHa
yABUTK cobi AK pe3ynbTaT BUNAAKOBOro npouecy
yi(t), AKMA CKNAZAETLCA 3 ABOX KOMMOHEHTIB —
AetepmiHoBaHoro (TeHaeHuii, abo moaeni) i
4ynCTo BMNaaKosoro — &(t):

yi(t) = y-i (t) + £(t). (1)

3agavya  MpPOrHO3yBaHHA, TaKMM  YMHOM,
CKNA[aETbCA 3 ABOX CKNAA0BUX — BCTAHOBJIEHHA
3aKOHY 3MiHM Yy 4aci AeTepmMiHOBAHOro
KOMMOHeHTa y-i(t) i BW3HAYEHHA 3aKOHY
po3noginy BUNAAKOBOrO KOMMOHEHTa  &(t).
O6buasi CKNaZoBi BM3HAYAKOTLCA Ha MiAcCTaBi
anpiopHoi iHpOpMalLLT, ofeprKkaHoi y
nonepeaHin nepio ekcnayarau,i.

TOYHICTb NMPOrHO3Yy 3aN1€XUTb Yy MEBHIM Mipi
Bi4 cCniBBigHOWEHHA  AeTepMiHOBAHOro i
BUMNaJKOBOro KOMMOHEHTIB, BOHa TUM binblia,

YAM  MeHWe BWUMNAAKOBUM  KOMMOHEHT Yy
NOPIBHAHHI 3 AeTePMiHOBAHUM.

Tpeba nam’aTaTy, o pesynbTaTt
NPOrHO3yBaHHA —  3aBXaM BMNagKoBa
BE/IMYMHA, 3 AKOK CANig noBoaAuTUCA 3a
3aKOHaMM Teopii IMOBIPHOCTI — HEMOXKIUBO

BKA3aTW TOYHE 3HAYEHHA NapameTpa Yy AKUMNCH
BM3HAYE€HMN Yac Yy MaNBYTHbOMY, MOMK/INBO
TINbKN BKa3aTM iHTepBaJi, B AKOMY 3Ha4eHHA
napameTpa nonage 3 NeBHO MMOBIPHICTHO.

Cy4yacHi meTogM NpPOrHO3yBaHHA 3aCHOBAHI
Ha BWKOPMUCTAHHI MmeToaiB JiHiMHOro abo
HeniHiMHoro perpeciiHoro aHanisy [1].

CyTHiCTb  niHiMHOro MmeToay noaarae vy
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NPUNYLLEHHI, WO AeTepMiHOBAaHMA KOMMOHEHT
yi(t) — abo niHiltHa dyHKUia Yacy, abo TaKa, Wo
MoXe OyTM npuBedeHa A0 BUAY AiHINMHOI
OYHKUji  3amiHOO  3MiHHMX.  KOpeKTHicTb
NPUNYLLEHHA (A0CTOBIPHICTL MoAeni) NoBMHHA
nepesipATUCA.

3acTocyBaHHA NiHiHOrO meToay
NPOrHO3yBaHHA A€ 3MOry BWABUTWU 3aranbHi
TeHAeHLUiT 3MiH napameTpa y Yyaci 6e3 po3KkpuTTa
AeTanen (napameTp 3pOCTaE, 3MeHLYeTbeA abo
3a/IMIAETbCA CTa/IMM) i 3aCTOCOBYETLCA Y pasi,
KON BUMALKOBUIM KOMMOHEHT £(t) € 3HaYHUM,
BHAcNigoK 4oro pApibHi aetani  (daykryauii,
nepioguYHICTb, CE30HHICTb) He NpornsAaTbCA.

Ha nigcrasi uboro metoay MorKHa Aictatmca
rONIOBHOFO BMCHOBKY: MOTIPLWYETbCA TEXHIYHWUM
CTaH BMpPOOY UM NOKPALLYETbCA i 3 AKOM
cepefHbOoo LWBUAKICTIO Ue BiabyBaeTbes.

HeniHiHi meTogm 6a3syoTbca Ha HinbLu
CKnagHomy npeacTaBAeHHi AeTepMiHOBAHOro
KOMMNOHeHTY yi(t) — HanvacTiwe ue pobutbca y
dopmi cTeneHeBoro nosniHoma [2]:

Y|(t) = ;:n=0 asj¢j (t), i= 0, n, (2)

Ae aij— KoediuieHTn pagy;

@i(t) —PyHKLiT, AKMMKM aANPOKCUMYETbCA
AETEPMIHOBAHUA  KOMMOHEHT (y  AaHomy
BMMNAAKY Lie noniHomu Yebuiuesa);

m — NopAAoK CTeneHeBoro nosiHomy.

Binbw cKknagHa CTpyKTypa mogeni f03BONSE
BUMABUTU  BiNbll  TOHKY  CTPYKTYPY  3MiHM
napametpis  yi(t), WO  XapaKTepusyloTb

TEXHIYHUI cTaH BMpPOBIB y uYaci, HanpuKknag,
pisHMUlO Y

BUABUTU IUBUAKOCTI  3MiHU

napameTpiB Ha OKpemMux iHTepBanax 4acy
eKcnayaTauii, BUABUTM HAABHICTb CE30HHOCTI,
nepioguMyHoCTI.

3acTocyBaHHA  MeTOAiB  NiHiMHOro abo
HeniHiMHOro perpeciiHoro aHanisy notpebye
HAABHOCTI BUXiAHOI anpiopHoOi iHpopmauii npo
3HAYEeHHA MapameTpiB, AKi XapaKTepusylTb
TEeXHiYHMI cTaH BMpPOBIB, y nonepeaHii nepiog,
ekcnayaTtauii.

3HaYeHHA napameTpiB HagatoTbCa y POpPMi
Tabaumuji aaHux
ti t1 t ti 73

yi(t) yi(t) ya(t) yi(t) yi(t)

Micha BCTAHOBNEHHS 3aKOHOMIPHOCTEN 3MiH
3Ha4YeHb NapaMeTpiB y Yaci y nonepeaHin nepios,
eKkcnayaTauii pobuTbca NPUNYLWEHHA, WO AKLWO
MPOTArOM HanbBNKYOIo Yacy YMOBM eKcnyaTaui
He noTepnaTMMyTb 3MiH, napameTpu 6yayTb
3MiHIOBATUCA 3a TUMM X cammmum
3aKOHOMIPHOCTAMM, TOX iX 3HAYeHHA Ha 6yapb-
AKMA  MOMEHT 4Yacy y MaMbyTHbOMY MOKHA
pO3paxyBaTu 3 3aCTOCyBaHHAM popmynu (1).

Cnip BpaxoByBaTW, WO ANA OAEepKaHHA
KOPEeKTHUX pe3ynbTaTiB NPOrHO3yBaHHA Chifg
niaTpMMyBaTUCA BiAOMOro npaBuia — iHTepBan
yacy, Ha sKkomy 3ibpaHa BuxigHa iHbopmauin,
NOBWHEH 3HAaYHO MepeBuLLYBaTK iHTepBas Yacy,
Ha AKOMY 34iMCHIOETbCA NporHos [3].

Ha pucyHKax 1, 2 HasegeHi pe3ynbtatu
NPOrHO3yBaHHA 3MiH Yy 4aci O4HOro M Toro
napametpa Vyi(t) metogamu  niHiMHOro i
HeniHiMHOro (3 3acTocyBaHHAM  MOMIHOMIB
Yebuwesa) [2] nporHo3yBaHHS.
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PucyHok 1 — MpuKnag 3actocyBaHHA NiHINHOrO MeTo4y NPOrHO3yBaHHA 3MiHW NapameTpy
TEXHIYHOro CTaHy
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Monoca po3KMAy 3HauyeHb MNapameTpy Ha

PUCYHKY 1 MaE€ WNPUHY 0o4HOro
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PucyHoK 2 — MpurKnag 3acTocyBaHHA HENiHIMHOrO MeToAy NPOrHO3yBaHHA 3MiHW NapameTpa
TEXHIYHOro CTaHy

3 NOpPIBHAHHA pe3ynbTaTiB MNPOrHO3yBaHHA
OAHOro " TOrO K MNpouEecy, HaBeAeHUX Ha
pucyHkax 1 i 2 BUAHO, WO HeNiHiMHMI NpPOrHos
hae 6inbLu OeTanbHy KapTUHY i
XapaKTepM3yeTbCA 3HAYHO MEHLLOK MOJ/0COoH
PO3KMAY 3HayeHb napameTpa (Ha PUCYHKy 2
nosioca po3KMAy He HaHeceHa 3-3a il He3HAYHOoI
WMPUHN, PO3paxyHKOBe cepeaHE KBagpaTUiHe
BiAXMNEeHHA ¢ = 2.69, B TOI Yac AK B nepliomy
BMMaaKy o > 8.55).

Noriko-cTaTUCTMYHA 06pobKa 6a3m  gaHux
eKcnayaTauii Ta PemMOHTY JiTaZibHUX anapartis
nepeanbayae CTBOPEHHA maTpuu,i PE
NOLWKOAMKEHNX €N1eMEHTIB KOHCTPYKLLT.
KinbKicTb cTpok maTpuui PE fOpPiBHIOE KiNbKOCTI
TMniB L nowkoaxeHux enemeHTiB. KinbKicTb
cToBnumkiB N BignoBigae KinbKOCTi NOBITPAHUX
cyaeH [4].

SE;1SEq,---SE N
PE = SE>1SEo5- - SEyN
SE; SE;,---SE; n

MogaentoBaHHA 3MiH PAHriB TEXHIYHOrO CTaHy
[03BO/IIE BM3HAYUTU Nepenik cTpaTerin 3miH
paHris MOLKOAKEHHA Ta npoBecTn
po3ni3HaBaHHA - A0 SIKOro obpasy HeobXigHO
BIiAHECTM TEXHIYHWI CTaH [A0CAiAXKyBaHOro
nitaka. o MiHiManbHOro Habopy MOXAMBUX
06pasiB HanexaTb HacTynHi [5]:

w1 — KOAM He cAif OodikyBaTM BigMOBMU
CM/IOBOFO €/IeMEHTY KOHCTPYKLUii npoTarom

iHTepBany NPorHosy;

W, — KiHUEeBa TOYKa iHTepBasny NpPOrHosy
paHra NPakTUYHO CniBNada€ 3 OOMeKeHHAMM,
AKi BU3HAYEHO ANA PAHTIB MOWKOAKEHHA 3 YMOB
6e3neKkn NoNboTiB;

W3 — PaHr NOWKOAXEHHA MepeBuLLyE
[,03B0OJIEHE 3HAYEHHA Ha iHTepBaJli NPOrHo3y.

Jo ocobamBocTe MPOrHO3yBaHHA 3MiH
TEXHIYHOro CTaHy naaHepa MOBITPAHOrO CyaHa
BiAHOCATb BWM3HAYeHHA ONTUMANbHOI cTpaTerii
ynpaBAiHHA TEXHIYHMM CTAHOM, siKa NoTpebye
BCTQHOBJ/IEHHA MMOBIipHiCHOro posnogainy
TPAEKTOPIA 3MiH paHriB R-p nomi obpasamm
w1, Wy, w3. Ona  uboro  nepepbdayeHo
NnpoBeAeHHA CTAaTUCTUYHOrO MOAE/NIHOBAHHS,
NOYATKOBI AaHi ONA AKOro OTPMMYHOTbCA Ha
OCHOBI NIOTKO-CTAaTUCTUMYHOTO aHanizy 6asm
OaHUX eKcnsyaTauii Ta peMoHTy, B pe3ynbTari
4YOro 3AiACHIOETbCA KOMMEKCHe MOEAHAHHA
AeTepMiHOBaHOro Ta MMOBIpHicHOro nigxoais
npu NnobyaoBi mMaTeMaTUYHUX MOAENEeN.

JeTepmiHoBaHui nigxig, peanisyerbca
WAAXOM BMKOPWUCTAHHA JAHUX AiarHOCTUKM
NOTOYHOrO i MoONepeaHbLOro TeXHIYHOro CTaHy
NOBITPAHOrO CyAHa ANA BU3HAYEHHA paHriB R g
NMOLWKOAXKEHHA WMOr0  CUIOBUX  E€NEMEHTIB.
[ocBig eKcnepTiB 3 eKkcnayaTauii asialiMHOI
TEXHIKM 6esnocepesHbO BN/NBAE Ha
KOOPAMHATU MOYATKOBOI TOYKM  TPAEKTOPII
NPOrHO3y TEXHIYHOro CTaHy nNpu peanisauii
cniBBiAHOWEHHA TIiEl 4YM  iHWOI cucTemMu
TexHiYHoro ob6cnyroByBaHHs.
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MMmoBipHicCHMIA  miaxis, B MaTemaTWuHil
MmoZeni NPOrHO3HMX OLIHOK 3MiH paHris R.g

nepe,a,6aqae BUKOPUCTAHHA MeTO,CI,iB
K/laCTepHOro aHanisy napameTpis
BUCHOBKMU

HanpaLoBaHHA MO Pecypcy Ta CTPOKY CyKbwu, a
TAKOXK  pEerpecimHOro aHanisy 3miH  umx
napameTpis A41A NAPKy BU3HAYEHUX NOBITPAHMUX

cyAeH [6].

3anponoHoOBaHi MeToaAM NPOrHO3yBaHHA 3MiH
TEXHIYHOro CTaHy KOHCTPYKLIi 32 pe3ynbTatamu
0bpobKN paHMX eKkcnayaTtauii Ta pPemMoHTy
[,03B0ONAOTbL BU3HAYNTU paLiOHAaNbHY CTpaTerito
TeXHIYHOI eKcnayaTauil NoBITPAHMUX cyAeH Ta
CrporHosysaTtu HeobXxiaHy KiNbKiCTb

CnUCOK BUKOPUCTAHUX AKepen

KOHTPOAbHO-TEXHIYHUX OrNAAiB, AKi AOUINbHO
NPOBECTM B eKcnayaTauii 40 AOCATHEHHA MeXi

pPecypCHMX TMOKa3HMKIB  ANna NigTpumaHHA
MILHOCTI KOHCTPYKLUii nnaHepa MOBITPAHOrO
cyaHa.
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MpuBeaeHbl pe3ynbTaTbl NPOrHO3MPOBAHUA U3MEHEHUI MO BPEMEHM NAPaMETPOB COCTOAHMUA
aBMALMOHHOM TEXHUKM MeToAaMM JIMHEMHOTO W HEeJMHEMHOro MPOrHO3MPOBAHUA MpuU
3KCMAyaTauMM MO  TEXHMYECKOMY COCTOSHMIO. [loKa3aHa BO3MOMHOCTb MPAKTUYECKOTrO
NPUMEHEHNA NpeafiaraeéMbliXx METoA0B MNpU  OnpeseneHnnm  CUCTEMbl  TEXHUYECKOrO
obcnyKmMBaHMA Ta HeobXoAMMbIX OO6BEMOB [AOMOAHWUTENbHbIX PAbOT npu 3KcnayaTauuu
aBUALMOHHOM TEXHUKM.
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Abstract

The article discusses methodological approaches to predicting changes in the technical state of
aircraft structures based on the results of statistical processing of data received from repair and
operating organizations. The results of forecasting changes in time of the parameters of the state
of aviation equipment by the methods of linear and nonlinear forecasting during operation
according to the technical state are presented. The possibility of practical application of the
proposed methods in determining the maintenance system and the required amount of
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additional work during the operation of aviation equipment is shown.

Keywords: technical condition, forecasting, parameter, operation.
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