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Binomo, mo daktuyHuil TeXHIYHUI cTaH 00’€KTa, KU epedyBae Ha IEBHOMY eTarli
eKCIUTyaTalii B MeKax HOro »KUTTEBOTO IMKITY, 3a3BUYall BIAPI3HAETHCS Bl IMPOTHO30BAHOTO
Ha KOXXEH KOHKPETHUH MOMEHT yacy. Lle 3ymMoBieHO TuM, 1o /i OyAb-sKOi TEXHIYHOI CH-
CTEMH IIe Ha eTall MPOEKTYBAHHS 33Ja€ThCS PO3PAXYHKOBUH PEXHUM €KCILUTyaTamii, SKui y
HOJAJIBIIIOMY YTOUHIOETHCS 3a pe3yJbTaTaMH BUIIPOOYBaHb. YHACHIIOK LBOr0 (pOpMyeThCs
cucTeMa TOKa3HHKIB, 30KpEMa PECYpCHUX KpHUTEpiiB Ta MapamMeTpiB TEXHIYHOTO CTaHy, 3a
SKUMH 31ICHIOETHCS OL[IHIOBaHHS (PAKTUYHOTO CTaHy o0’ekTa. Ha mincraBi oTpuMaHuX na-
HUX IUIaHYIOTBCS OpraHi3aliiHO-TEXHIYHI 3aX0JH, CHPSIMOBaHI Ha 3a0e3MeUeHHs 3aaHOTO
PiBHS HAJIMHOCTI, eKCIUTyaTaliiiHOI IPUAATHOCTI Ta MPOrHO30BAHOTO 3AJIUILIKOBOTO PECYPCY.

VY mporieci excruryaTarii pecypcu 00'€KTa OCTYIOBO BUYEPITYIOTHCS, a MOTO 3aJUIII-
KOBa BapTicTh Oe3nepepBHO 3MEHITyeThCs. Ha meBHOMY eTarni )KHTTEBOTO IHKITY 1€ PHU3BO-
JIUTh O BUHUKHEHHS MPOOJIEMHU HEBIAMOBIAHOCTI MK (DAKTHYHUM TEXHIYHMM CTaHOM CH-
CTEMH Ta OUYIKyBaHMMH NTapaMeTpaMH Ha KOHKPETHUH MOMEHT Yacy.

s npo6nema Habyna 0coOIMBOT aKTyalIbHOCTI B YMOBAX 3arajibHOi TEHACHLIIT 0 CKO-
pOUYEHHS eKCIUTyaTallliHUX BUTpAT Ha BUPOOM MAIIMHOOYAYBaHHS 3arajoM Ta TPAaHCHOPTHI
3aco0u 30kpema [1-3]. V 3B’3Ky 3 LUM BUHHKIJIA TOTpe0da y HAIBHOCTI YITKUX KPUTEPIiB, SAKi
JO3BOJIAIOTh BU3HAUUTH (PAKTUUHUN TEXHIYHMM cTaH 00'ekTa Ta mpuilMatu OOIpYHTOBaH1
pIlIeHHS 1010 HOTO BiJTHOBIEHHS, PEMOHTY, 3aMiHU a00 MOJABIIOI eKCIITyaTalli.

Crni 0co6JIMBO TAKPECTUTH, IO M TEPMIHOM «EIEMEHT» y IbOMY KOHTEKCTI MOXKE
PO3yMITHCS SIK OKpeMa JIeTallb, TaK 1 By30J1, cucTeMa ab0 (yHKIIOHATIBHUI MOYJIb TEXHIYHO-
ro 3aco0y [4-5].

JloclmipKeHHsT Yy 1IbOMY HampsMi HPOBOJMINCH 1 MPOJOBXKYIOTh MPOBOIUTUCS TS
OUIBIIOCTI BUJIB TPAHCHOPTHUX 3ac00IB Ta X OKPEMHUX CKJIAJOBHX. 30KpPEMa, 11€ CTOCYEThCS
aBTOMOOLIBHOT0, 3aJ1I3HUYHOT0, BOJHOT'O Ta MOBITPSHOTO TPAHCIOPTY.

AwHani3 HasBHHUX TyOJikamiid [6—7], a TaKOX YIOCKOHAJIICHHX JTaHUX MIOJ0 PECYpPCHUX
MOKa3HMKIB JJIS PI3HUX TPAHCHOPTHUX 00’ €KTIB, 3aCBIAUYE, 110, TOMPU JTOCATHYTI YCIiXH, HA
ChOT'0JIHI HE PO3pO0JIEHO €IMHOTO METOAMYHOTO MiIX01y A0 BUPIIIEHHS L€l mpobiemu. Kpim
TOTO, CIIOCTEPIra€ThCsl PO3PUB 1 BIICYTHICTh Y3TOKEHOCTI MIX OLIIHKAMU TEXHIYHOTO CTaHy
00'eKTa Ta EKOHOMIYHUMH MOKa3HUKaMH, 30KpeMa 3JIMIIKOBOIO BApPTICTIO, BUTpAaTaMu Ha pe-
MOHT 1 3araJlbHUMH €KCILTyaTalliiHUMHU BUTpAaTaMH.

Binomo 3 Teopii Ta MpakTUKK KOHLENTYaJbHOTO MPOEKTYBaHHS BHPOOIB MAIIMHOOY-
JyBaHHS, 1110 MiJ 4ac TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS JOLIIBHOCTI pO3pOOKH MpiopHU-
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TET HAJA€ThCS CaMe CKOHOMIYHOMY aHami3y. Lle 3yMoOBIIeHO THUM, IO camMe E€KOHOMIYHE
OOTpYHTYBaHHS BU3HAYAE MPUHIUIIOBY MOXKIIMBICTh 3a0€3IMEUCHHS CIIOXHUBAYa JOCTYITHHAMH
3a BapTICTIO BUPOOaMU. Y IIbOMY KOHTEKCTI MPAKTHYHO BXKJIMBHM € 3aBIaHHS PO3POOJICHHS
ennHOTO (YHIBEpCAIBHOTO) MIAXOMY 10 BU3HAYEHHS TEXHIYHOTO CTaHy 00'€KTa, 1o mepedy-
Ba€ B €KCILTyarailii, y (ikCOBaHMI MOMEHT 4Yacy, a TaKOX BIAMOBIIHMX €KOHOMIYHHUX ITOKa3-
HUKIB.

Po3B’s13aHHIO IFOTO aKTYaJIbHOT'O 3aBJAHHS 1 TIPUCBSIYEHO JaHYy CTATTIO.

VYci cipoekToBaHi TEXHIYHI 00'€KTH 32 CBOEIO CYTTIO € HEHAJIWHUMH, OCKIIBKH iXHI
XapaKTePUCTUKH 3MIHIIOTHCS 3 YaCOM Ta IHTCHCHUBHICTIO BUKOPHCTaHHS. SIK HACiIOK, Taki
00'eKTH B KIHLIEBOMY HiJICYMKY BHHIYTh 3 JIady, SKIIO iXHE OOCIyroByBaHHS He Oyne
CBOEYACHUM Ta SIKICHUM. Y KOHTEKCTI 3a0e3Me4YeHHs CIIPAaBHOCTI, 0COOJIMBO B yMOBAax 1HTEH-
CHBHOI €KCIUTyaTallii, KJIIOYOBUM 3aBJaHHAM € HE MPOCTO TMPOBEACHHA MNPO(ITaKTHUYHUX
po0it, a IXHe BUKOHAHHS y palliOHAJIbHI TepMiHH. 3MiHA 1HTEHCUBHOCTI BUKOPHCTaHHS II0-
BiTpsHux cyzneH (IIC) OesmocepenHbo BIUIMBaE Ha MIBHIAKICTH IXHBOI Aerpaaaiii Ta BUYEp-
naHHs pecypcy. lle Bumarae po3poOKM Ta BIPOBADKCHHS €(PEKTUBHHX METOJIB MPOTHO-
3yBaHHS, SIKi JO3BOJIATH ONMTHUMI3YBaTH rpadiku TEXHIYHOTO OOCIYrOBYBaHHS, MiHIMI3yBaTH
POCTOi Ta, 3PEIITO0, MiABUIIUTH HATIIHHICTD 1 JOCTYIMHICTh aBialliifHOT TEXHIKH.

PosristHemMo Mozens, B SKil JIeska TeXHIYHA CUCTEMa 3HAXOUTHCS Ha eTarl eKCIuTya-
Tallil JKMTTEBOrO LUKIY. I TeXHIUHMIA CTaH XapaKTepu3yeThcs MOKasHUKOM I, KoTpuii HOp-
MOBAHHI Ha CTYITHUM YHHOM:

ne [1(t) — 3Ha4YeHHS NOKAa3HUMKA B MOMEHT uacy t, a [/, — HaliOliblle MOXJINBE 3HAUCHHS

NOKa3HHUKa. 3po3yMilio, 110 Jiana3oH 3HaueHb [/ 3Haxoauthes B iHTepBayi 0< /1< ]. IchHye
NeBHE 3HaUeHHs t, Mmicis SKOro (PyHKIIOHYBaHHS TEXHIYHOI CHCTEMHU Ma€ OyTH MPUIHHEHO 3
MIpKyBaHb HEJIOIIIBHOCTI YU HEOE3MeKH.
IToka3HuK, 110 BU3HAYAE 1€l MOMEHT, Ha3BeMO KpuTuuHuM (/1kp) puc. 1.
[TpuiiMaeMoO TakoX, IO Y BHIAIKY, KOJH CUCTEMa E€KCIUTYaTYEThCs B YMOBaX, Mepe-

OaueHnx mij vac ii CTBOPeHHs, TO B MOMeHTH Yacyt, ko 0 <t <t _, mokasuuk [I(t) HaOy-

Ba€ OYIKYyBaHUX 3HadeHb. CyKYNHICTh LUX 3Ha4eHb BU3HAyae (QyHKUiI0 []= f(t_), 10
BIJINIOBIJJa€ PO3PaxXyHKOBOMY peXUMY ekciutyarauii (puc. 1).
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Pucynok 1 — Po3paxyHKkoBHI pexkHM eKILTyaTarlii
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VYce pi3HOMaHITTS peaIbHUX MPOIIECIB, 10 BIIOYBAIOThCS Ha €Tari eKCcIuTyaTallii, Mo-
JKHA PO3JUIMTH HA JIBl TPYIU: TepIia — Ti, IO 3HIKYIOTh 3HAYCHHS MOKa3Huka [/ (Hampwu-
KJIaJl, BAKOPHCTAHHS 3a MPU3HAYCHHSIM), 1 Ipyra rpymna Ti, IO MiIBUNIYIOTh 3HAYCHHSI I[bOTO
NOKa3HHUKa (HAIpHUKIA[, OpraHi3aliiHO-TeXHIYHI 3aX0/IH).

Caix 0coOMMBO MIAKPECIUTH, MO PO3PAXyYHKOBUH PEXHMM EKCIUTyarallii B IEBHOMY
CEHCI € 11eaTlbHUM, OCKUIBKHU BiJJOOpakae MaKCUMaJIbHO MOJKJIMBI 3HAUCHHS MOKa3HUKIB 1 y
KOKeH MOMEHT yacy. DakTUyHI 3HAYCHHS MOKa3HWKa [/ Ha MPaKTHUIl 3aBKIUM HUXKYI 32
OYiKyBaHi, MPOTE 3HAXOIAATHCS B MEXax JIOIMYCTUMHUX BiIXwieHb. Lle moB's3aHo 3 TuM, IO
MPaKTUYHO BC1 OCHOBHI TEXHIYHI BIJXHJICHHS B3araji, a TPAHCIOPTHUX 3aco0iB 30Kpema, €
HeniepenOauyBanumu [8]. Lle o3Hauae, 10 BIUIMB 30BHIIIHIX Ta BHYTPIIHIX (aKkTOpiB, a Ta-
KOX TXHIX BJIAQCTHBOCTEH, 3 4aCOM 3MIHIOIOThCS (HETIOCTIMHO), ajie 3aIMIIAI0ThCSA B JIOMYCTH-
MOMY JIJIsl BUKOPUCTAHHS 33 MPU3HAYEHHSIM Jiana3oHi. L{e o0rpyHTOBYETHCSI KOHCTPYKTHBHO,
TEXHOJIOTIYHO Ta BUKOHAHHSM BHMOT 3 €KCIUTyaTallii.

[Tig BIuIMBOM pi3HOMAaHITHHX 30BHIIIHIX (DaKTOPIB (aHAIIi3 BIUIMBY SIKMX BUXOJHUTH 32
paMKu 1i€i cTaTTi 1 € OKpeMUM 3aBIaHHiIM) (aKTUYHE 3HAYEHHS MOKa3HuKa [/ Moxe
BIZIPI3HATHUCS BiJl pO3PAaXyHKOBOTO PEKHUMY Ha BEIMUYUHY, [0 IEPEBHIIYE TOIMYCTUME BiIXH-
JICHHS:

\H—H*\>A17000.

VY 1upoMy BUIQJKY BHHHUKA€ 3aqaya OLIHKM (aKTUYHOrO NOKa3HMKa [/, 1m0
BiZIMOBia€ (PaKTUIHOMY CTaHY TEXHIYHOT CHCTEMH.

Bynemo BBakaTu, 0 B MOMEHT 4acy ti; IEBHUM YHHOM BCTaHOBJICHO 3HAYEHHS I10-
kasHuka [1°, TIpuYoMy Take, IO HOTO 3HAYEHHs MEPEBHINYE OIMYCTHUME BiIXMUIEHHS Bif
3HAYCHHs, SKE BIINOBIa€ po3paxyHKOBOMY pexumy ekcruryatamii (1.0, puc. 1). Toxi 3Ha-
uenns /1°' BinmoBigae oyikyBaHOMY 3HAUEHHIO, IO BiJMOBiNA€ PO3PAXYHKOBOMY PEXKIMY.

[Tpu 1bOMY 3JIMIIIKOBHIA pecypc, IO BIAMOBIAA€ PO3PAXyHKOBOMY PEXUMY E€KCILTya-

Tarii, Oy/ae BU3HAYATUCS PI3HHUIICIO (tl_2 _ti_1)~ OpnHak TakMM YMHOM BHU3HAUEHUU 3aJUIIKOBHUM
pecypc He BiAmoBigae (GaKTUYHOMY CTaHY TEXHIYHOI CHCTEMHM, SIKMM BU3HAYAETHCS 3HAYCH-
HaM I1° y MOMeHT uacy E . JI7is BUBHAYEHHs AIHCHOTO 3aHIIKOBOTO pecypey 3 T. 0 (puc. 1)
NOTPIOHO MPOBECTH TOPU3OHTANb JI0 MEPETHHY 3 JIHIEIO0, 10 BIANOBIIAE PO3PAXYHKOBOMY
pexumy (1.1'). Lst Touka, y cBOIO 4epry, BusHauae epexruBHuii ac t,” (puc. 1), sika i 103B0-

JIsi€ BU3HAUUTHU J1MCHUM 3aJIMIIKOBUI pecypc, 110 BIANOBIAAE (PAKTUUHOMY CTaHy TEXHIYHOI
CUCTEMH:

ty, —ty ,sic-6uono, (fy —1y) > (fy — 1y ) -

Tomy BU3HaUEHHS (AKTUYHOTO 3AJUILKOBOTO PECYPCY € BaXKIMBUM, OCKUIBKU MPH OyIb-sKil
eKCIUTyaTalll TEXHIYHUX CUCTEM 3arajioM, 1 TpaHCIOPTHHUX 3ac001B 30KpeMa, MepioJ] BUKOpH-
CTaHHs 32 MPU3HAYEHHSIM HE TIOBUHEH MEPEBHIYBATH 3JIUIIIKOBOTO PECYPCY.

VY 3B'A3Ky 3 IIUM BUHHKA€E iHIIEC MPAKTHYHO BAKIMBE 3aBJaHHS OO0 BU3HAYCHHS
palioHaJbHUX TEPMiHIB MOYATKY Ta MPOBEACHHS MPOMITaKTUYHUX POOIT A MIATPUMKH IO-
Ka3HHUKIB, [0 XapaKTePU3YIOTh TEXHIYHUI CTaH CUCTEMH B JIOITYCTUMHUX MEXKaX.
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bynemo BBakatm, mo I TEXHIYHOI cucTeMH Bigoma ¢yHKIis 1= f(t_)mm po-

3paXyHKOBOIO peXuMy ekcruyarauii ta ¢ynkuis [/ =@(t), mo Bigobpaxkae (akTudHE
3HAUEHHS MOKA3HUKIB JIJIS TAaHUX YMOB eKcIuTyaraiii (puc. 2).
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Pucynok 2 — I[Iporao3yBanHs 4acy moyatky npodiakTHIHUX poOiT

I1le pa3s miaKpecIuMo, Mo 00YKCIIEHHs 3aKOHOMIpHOCTI I1° =(t) € OKpeMHM 3aBJaH-
HaMm. Topi, Hampukian, Touka 1 (puc. 2) BU3HAYUTh eeKTUBHUN yac t . , O BIANOBLOAE
TEXHIYHOMY CTaHY B PO3PaxXyHKOBOMY pexuMi ekcruryaraiii. [Ipu oMy parioHansHuil yac
noyatky npodinakruyaux pobit (t,") Bu3HadaTHMETBCs 3a momomororo T. 0* (puc. 2), sika
BU3Hauae (aKTUYHHUI CTaH TEXHIYHOI CUCTEMH, 10 BIAMOBIIa€ YMOBAaM €KCIUTyaTallii Ta Omu-
cyerbes Qynkuiero I1° =(t).

Takum unHOM, PO3pOOICHUM MiAXi T03BOJSIE MPOrHO3YBATH Yac MOYATKy Mpodinak-
TUYHHUX POOIT HE 32 YacOM eKCIUTyaTallii, a BIIMOBIHO 10 TEXHIYHOTO CTaHy CUCTEMH, 3yMO-
BJICHOT'O YMOBaMH eKkcrutyaTantii. L{e, cBoero ueproro, 3a0e3mneuye, IMoHaMeHIIe, He 3HIKEH-
HSl KOHTPOJIbOBAHOTO MOKAa3HUKA HIDKYE TOMYyCTUMOTO 3HAUCHHS.

BusnaueHuii TakuM 4MHOM €(EKTUBHUN CTPOK eKCIUTyaTallii, ToOTO TOM, KUl BU3HA-

YEeHO Ha OCHOBI TEXHIYHOI'O CTaHy 00’€KTa Ta 3aJUILKOBUI pecypc, NT03BOJSIOTH OLIHHUTH 1
€KOHOMIYHI TIOKa3HUKH pHC. 3.
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Pucynoxk 3 — I'padik 3aj1e:kHOCTI BApPTOOCTI 1 BiIMOB

Jlyis BU3HAUEHHS BUTpAT Ha €KCIIyaTallll0 Ta 3aJHUIIKOBOI BapTOCTI A0 (HPaKTUYHTO
CTaHy 00’€KTa 3a 3HaYeHHSAM €(EeKTHUBHOI'0 Yacy eKCIUTyaTarlii.

SIk BUIHO 3 PHUCYHKY 3 3a MOKa3HUKOM €(EeKTHBHOTO CTPOKY €KCIUTyaTallii BU3Ha-
4aeMO 3aJIUIIKOBY BapTiCTh 00’€KTa, a TAKOXK OUYIKyBaHE 3HAYCHHS €KCILTyaTalliiiHUX BUTpAT.
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JlomiibHO TOPIBHATH 1€ 3HAa4YeHHs 13 (DAaKTHYHUMHU BHUTpaTaMHd Ha eKcCIuTyaramiro. s
00’€KTiB aBialliifHOTO TPAHCIOPTY 1€ BapTICTh OJIHIET TOJUHM JILOTHOI eKcIuTyartarii. B Tomy
BUMIAJIKY, SKIIO ()aKTUYHI BUTPATH CYTTEBO NEPEBUIIYIOTh CIIPOTHO30BaHI 3HAYEHHS, TO
HEOOXITHHI aHaJli3 AOIIBHOCTI OJAIBIIOT eKCIUTyaTaIlii.

Cnin 3ayBaXuTH, MmO BUA (PYHKII 3aJUIIIKOBOT BapTOCTI BiJ 4Yacy eKCIUTyaTarii
BU3HAYAETHCSI METOJOM PO3PaxXyHKy amopTusauii (piBHOMIpHUH, 3MEHIICHHS 3QJIUIIKY
tomo). OaHak, HE3aJeXHO BiJl IBOTO, 1€ JiHIHHA (QYHKIA ab0 KpUBa JIPYroro MOPSAKY,
MiX1] 3aMHIIaeThest moctiianM. Ha puc. 3 mpeacraBneHo niHiHY (yHKITIO, 175 HAOYHOCTI
3arajbHOTO MAXOMY, SKUH 3aJUIIA€ThCS HE3MIHHUM 1 32 1HIIOT 3aJIe)KHOCTI 3aJIMIIIKOBOI Bap-
TOCTI BiJl Yacy eKCILIyaTarlii.

BuchHosku

TakuMm yuHOM, pO3pOOJICHO y3araabHEHUH MiAXiJ METOAY MPOTHO3YBAHHS PalliOHAb-
HUX CTPOKIB MOYATKy MPOBEACHHA MPO(IIaKTUYHUX POOIT MPU 3MiHI IHTEHCUBHOCTI €KCILTya-
Tallil MOBITPSAHUX CyAEH. BaKIIMBOIO MepeBaro0 po3poOJIEHOT0 METOAY € Te, IO BiH J03BO-
JIsi€ BU3HAYATH K TEXHIYHHUM CTaH, Tak 1 BiMOBIIHI €KOHOMIYHI MMOKAa3HUKH TI1/1 4ac eKCIUTya-
TaIfii 00’€KTa TEXHIKH, 1[0 BUTITHO BiJpi3HIE HOro BiJ BIIOMUX MiJAXOJIB, SKi HE Tepeadada-
I0Th TaKy B3a€EMO3aJICIKHICTb.

Crnig 0coOMMBO MiIKPECIUTH BAKJIMBICTH BU3HAYCHHS 3aHMIIKOBOTO PECypCy, IO
BiNOBia€ (PaKTUYHOMY CTaHy TEXHIYHOI CUCTEMH, OCOOJIMBO JIJIsl 00’ €KTIB TPAHCHOPTY, AKi
XapaKTePU3YIOTHCS MABUIIECHOI0 HEOE3MEKOO.
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MOZEIOBAHHA MMPOLJECIB MTPOMUCJIOBOIO OBJIAOQHAHHA

O. b. Aniriko, a. TexH. H., mpodecop, B. 0. TropiHa, kana. TeXH. HayK,
O. M. Iankys, crapuiuii BUKIa1a4

METOIM NPOT'HO3YBAHHS PAIIIOHAJIBHUX CTPOKIB ITIOYATKY
IMPOBEJAEHHS ITPOPLIAKTUYHUX POBIT ITPU 3MIHI IHTEHCUBHOCTI
EKCIINIYATANLII ITIOBITPAHUX CYJAEH

VY crarTi po3rasHyTO MpodiieMy 3MiHU (PAaKTUYHOTO TEXHIYHOTO CTaHy Ta BHUEPIAHHS
peCypCy CKIIAIHUX TEXHIYHUX CHUCTEM, 30kpema noBiTpsHux cynaeH (I1C), mo nepedyBaroTh B
aKTUBHIN ekcruryaranii. BcranoBieHo, mo iHTeHCHBHICTh BHKopHcTaHHS IIC moctiiiHO
3MIHIOETHCS, 10 MPU3BOANTH 0 HEBIAMOBIIHOCTI MK PO3paXyHKOBHUMH Ta (PaKTHUHUMH Ja-
HUMH IIOJI0 IXHBOTO TEXHIYHOTO CTaHy Ta 3aJHMIIKOBOrO pecypcey. Lle, y cBoro uepry, BUKIH-
Kae HemepeadadeHe 3pOCTaHHsS eKCIUTyaTallifHuX BHUTpar. TpaauiiiiHi MeToam oOCiIyro-
BYBaHHS, 5IK1 0a3yl0TbCs Ha >KOPCTKO BCTAHOBJIEHUX CTPOKax ab0 pO3paxyHKOBOMY TE€pMiH1
eKCIuTyaTallii, BUSBISIOTHCS Hee(DEeKTUBHUMHU B YMOBAxX IHTEHCHBHOI eKcIuTyaTauii. Bonu va-
CTO HPU3BOAATH A0 MEpeldacHoi 3aMiHHU I11€ NPUAATHUX KOMIIOHEHTIB a0, HaBMAaKH, 10 BU-
HUKHEHHS. KPUTUYHMX BIJIMOB, 110 3HAYHO MiABUUIYE PU3UKU. IIiIAIPYHTSAM AOCIIDKEHHS €
BCTAHOBJICHUH (DaKT HEBINMOBIIHOCTI MK NMPOTHO30BAaHMMHU Ta (PAKTHUYHHUMH TOKa3HUKAMHU
TEXHIYHOTO CTaHy aBlalliifHO TEXHIKU MPOTITOM YChOTO KUTTEBOTO LUKIY. Ll po30iXKHICTH
3YMOBIIIO€ HarajibHy HEOOXiTHICTh PO3POOKHM aaTHBHOTO IiIXOAY 10 IJIaHyBaHHS TEXHid-
HOro oOcCiyroByBaHHs. HeBiAMOBIAHICTF MK MPOTHO3aMH Ta PEAJBHICTIO, Y CBOIO Yepry,
CIPUYMHSE HEKOHTPOJIbOBAHE 3POCTaHHS €KCIUTyaTallliHUX BUTPAT Ta 3HMKEHHSI 3aJIMIIKOBOT
BapTOCTi 00'€KTA.

[Ipoanaii3oBaHO BIUIMB 3MiHU IHTEHCHMBHOCTI BUKOPHUCTaHHS JIITAIBHHMX arapariB Ha
IIBUJKICTH JI€rpajaliii KOHCTPYKLIN Ta BUYepHnaHHs iX pecypcy. 3anpornoHOBaHO METOAMKY, B
SKI TEXHIYHUIA CTaH OMHUCYETHCS HOPMOBAHUM MTOKA3HUKOM, IO iHTETPYE K pO3PaXyHKOBHIA
PEXUM eKCIUTyaTallil, BU3HaYeHUl BUPOOHUKOM, TaK 1 (paKTUYHI YMOBU BUKOPUCTAHHS, IO
CIIOCTEpITalOThCSl B peaibHOMY 4aci. Bu3Ha4eHO KpuTepiii KPUTHYHOTO CTaHy, IPU JOCST-
HEHHI SKOr0 MOJaJIbllla eKCIUTyaTallisl CTae HeJOUIIbHOI a00 HeOEe3MeUHO0 3 Oy Ha pH-
3UKH BIAMOBH.

OxkpeMo OOrpyHTOBaHO METOJ] BU3HAUEHHSI (PAKTUUYHOTO 3aJIUIIKOBOTO PECYPCY, IO
0a3yeTbcs Ha TMOPIBHAHHI PO3PAXYHKOBOIO Ta (PAKTMYHOTO 3HAUYEHb TEXHIYHOTO CTaHy 3
ypaxyBaHHSM JOIYCTHMHUX BiJXWJICHb, BUBHAYEHUX TEXHIYHUMH periamentamu. Llei iHHO-
BalllMHUHN MIAX1J nependadyae MPOrHO3yBaHHS MOMEHTY MOYaTKy HNpOoQiIaKTUYHUX POOIT He
3a KaJICHJIapHUM 4acoM a0 HalpallOBaHH:M, fK I1€ 3a3BUYail poOUTHCS, a BIIOBIIHO JI0 pe-
QIBHOTO TEXHIYHOTO CTaHy CHCTEMH, 3yMOBIICHOT'O IHTEHCHBHUMH YMOBAaMH €KCILTyaTaIlii.

3anpornoHOBaHO KOMIUIEKCHUH aJIrOpUTM, SIKUM MO€IHYE TEXHIYHY OI[HKY 3 KIIIO-
YOBUMH €KOHOMIYHMMH MOKa3HHKAMH, 30KpeMa JMHAMIKOK 3MIHU 3aJMIIKOBOi BapTOCTI Ta
OUIKYBaHUMH €KCIUTyaTalliliHUMHU BUTpaTaMu. Takuil miaxij 3abe3nedye KOMIUIEKCHICTh Ta
OOI'PYHTOBaHICTh MPUUHATTS PillIeHb 1010 JAOLUIBHOCTI NOJANIBIIOT eKCIUTyaTallii abo npose-
JICHHS PEMOHTY.

[Tokazano, 110 3aCTOCYBaHHS TaKOTro MiAXOIYy JO03BOJISIE MIHIMI3yBaTH PU3UK TEpe]l-
yacHOro a0o 3ami3HiIOro OOCIYroBYBaHHS, HIABUIIUTH €(QEKTUBHICTh BUKOPUCTAHHSA
aBlaliifHOT TEXHIKU Ta ICTOTHO 3HU3UTHU CyMapH1 BUTPATH MPOTSTOM il )KMTTEBOTO IUKITY. OT-
pUMaHI pe3ylbTaTH MOXYTh OyTH BUKOPUCTAHI JJIS BJIOCKOHAJIIEHHS CHUCTEM IUIaHYBAaHHS
TEXHIYHOTO 0OCITYrOBYBaHHS Yy LIUBIUIbHIN Ta BIMCHKOBIH aBiallii, a TAKOXK aJanToBaHi s 1H-
XX BUIIB CKJIAJHUX TEXHIYHUX CUCTEM.

Karo4oBi cjioBa: MoBiTpsiHI Cy/AHA, TEXHIYHUM CTaH, eKCIUTyaTallisi, NpopiIaKTUYHi
po6OTH, TPOTHO3YBAHHS, HAIIWHICTh, EKOHOMIYHI TIOKA3HHUKH, >KUTTEBUHN MUK, 3aJTHIIKOBA
BapTiCTh, BApPTICTh €KCILTyaTallli, aMOPTH3aLlisl.
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MOAEITFOBAHHS MPOLIECIB NMPOMUCIIOBOIO OBJIAQHAHHA

O. B. Anipko, V. Yu. Tiurina, O. M. Pankul

METHODS FOR FORECASTING RATIONAL STARTING TIMES
FOR PREVENTIVE MAINTENANCE DURING CHANGES
IN AIRCRAFT OPERATIONAL INTENSITY

The article addresses the problem of changes in the actual technical condition and re-
source depletion of complex technical systems, particularly aircraft (AC), which are in active
operation. It has been established that the intensity of AC use constantly changes, leading to a
discrepancy between calculated and actual data regarding their technical condition and residu-
al resource. This, in turn, causes unforeseen increases in operational costs. Traditional
maintenance methods, based on rigidly set deadlines or the calculated service life, prove inef-
fective under conditions of intensive operation. They often lead to premature replacement of
still-serviceable components or, conversely, to the occurrence of critical failures, which sig-
nificantly increases risks. The basis of the study is the established fact of a discrepancy be-
tween the predicted and actual indicators of the technical condition of aviation equipment
throughout its entire life cycle. This discrepancy necessitates the urgent development of an
adaptive approach to maintenance planning. The inconsistency between forecasts and reality,
in turn, causes an uncontrolled increase in operational costs and a decrease in the object's re-
sidual value.

The influence of changes in the intensity of aircraft use on the speed of structural deg-
radation and resource depletion has been analyzed. A methodology is proposed in which the
technical condition is described by a normalized indicator that integrates both the calculated
operating mode, determined by the manufacturer, and the actual conditions of use observed in
real-time. A criterion for a critical state is defined, upon reaching which further operation be-
comes impractical or dangerous due to the risk of failure.

A separate method is substantiated for determining the actual residual resource, which
Is based on a comparison of the calculated and actual values of the technical condition, taking
into account permissible deviations defined by technical regulations. This innovative ap-
proach involves forecasting the start of preventive maintenance work not by calendar time or
operating hours, as is usually done, but according to the actual technical condition of the sys-
tem, determined by intensive operating conditions.

A comprehensive algorithm is proposed that combines the technical assessment with
key economic indicators, including the dynamics of residual value changes and expected op-
erational costs. This approach ensures the comprehensiveness and validity of decisions re-
garding the expediency of further operation or repair.

It is shown that the application of such an approach allows for minimizing the risk of
premature or delayed maintenance, increasing the efficiency of aviation equipment use, and
significantly reducing total costs throughout its life cycle. The results obtained can be used to
improve maintenance planning systems in civil and military aviation, as well as adapted for
other types of complex technical systems that require adaptive management.

Keywords: aircraft, technical condition, operation, preventive maintenance, forecast-
ing, reliability, economic indicators, life cycle, residual value, operating cost, depreciation.
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