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NMPOrHO3YBAHHA CKITAAQY | PECYPCY YIPYNYBAHb TEXHIYHHUX OB'EKTIB

Vepynysanns mexuniunux o6'ckmie cmeoproiomsbcs 3a36uyatl Ois 6UPTUWEHHST MUX YU THIWMUX MACUWMAOHUX 3a-
60aHb 8 MUX GUNAOKAX, KOJIU OKPeMUll OOUHOUHUL 06'ckm supiuumu maxi 3a60anHs. He Modice. 30amHicmp yepyny-
6aHb GUPIULYBAMU NOCMABICHT 3A60AHHS 3ANeAHCUMb 6I0 T CK1ady i 6i0 pecypcy okpemux 06'exkmie. Tomy Ons 3a6e3-
NneyeHHs e(ekmueHOCmi (QYHKYIOHYBAHHS YePYNOBAHHS HeOOXIOHO NOCMIUHO NIOMpUMY8amu HeOOXIOHUN CKAao
yepynysamnHs i pecypc okpemux 00'ekmis. [ moeo, wo6 ceoeuacHo gicusamu HeoOXIOHUX 3ax00i8 3 NiOMPUMKU
CKAady i pecypcy yepyny8anus (nposooumu pemMoHmu i NOCMA8Ky HO8UX 00'ekmig), nompibHo supiuiysamu 3a0ayy
ix npoenosyeanns. Taxe npoeHO3Y8AHHA MONCIUBO MINLKU HA OCHOGI 3ACMOCYBAHHS MAMEMAMUYHOI MOOeli npoye-
cie sumpauanus ma nonoguents pecypcy (IIBIIP) 06'ekmis yepynysanus. Y cmammi Ha8oOUmMbcsi KOPOMKULL ONnuc
modeni IIBIIP i npuxnaou pesynomamie ii 3acmocysanus. Ilpu no6yooei mooeni 8uKopucmosygascs memoo imima-
yitino2o modentosanus. Take npocHO3Y8AHHA MONMCIUBO MINbKU HA OCHOBI 3ACMOCYBAHHA MAMEMAMUYHOI MoOeni
npoyecie sumpayanta ma nonoguenns pecypcy (IIBIIP) 06'ckmie yepynysanna. Y cmammi HA800umvCsa KOpomKuti
onuc mooeni IIBIIP i npuxiaou pesyremamis it 3acmocysantsi. Ilpu no6yoosi mooeni suKopucmogysascs mMemoo

IMIMayiiHo20 MOOenO8aAHH L.

Knrouosi cnosa: yepynysanns mexniunux 00'ekmis, pecypc mexniyHo2o 00'ekma, mepmin ciyxicou mexHiuHo2o
06'cxkma, cKnaod i pecypc yepynyeauis, npoyec sUmpauants ma NONOSHEHHs. Pecypcy.

BcTyn

[lin TOHATTAM yepynysanus TEXHIYHUX 00’ €KTIB
PO3YMIETBCS CYKYTHICTh TEXHIYHHUX 3ac00iB, MO pPoO3-
MIIIEHI Ha JesKiii TepuTopii Ta MpHU3HAYCHI JUIS
pO3B’si3aHHS SIKOi-HEOyab 3arajbHOI 3amadi. THUIOBUM
MIPUKIIAZOM YTPYIyBaHHS € CYKYIHICTh Ha3eMHHX pa-
nmionokanidaux cranuii (PJIC) neskoi cuctemMu mpoTu-
noBitpsiHOi 06oponu (I1T10) Ha neBHil TepUTOPIi.

IMocTanoBka mpobdaemu. Jlns 3abe3neueHHs He-
00X1IHMX IOKAa3HHUKIB SIKOCTI Takoi cucrtemu PJIC, mo
BXOJISITH JI0 MOTO CKJajy, TOBUHHI OYTH PI3HOTHITHUMHU.
Omne tun PJIC moBmHeH 3a0e3nedyBaTd BHUSABICHHS
IJIe Ha BENMKUX BiACTAaHAX, MPH I[bOMY BEJIHKOI TOY-
HOCT] BH3HA4Y€HHs KOOPAWHAT LI HE MOTPiOHO. [HIIMiA
tun PJIC npu3HaueHwii 11 BUSBICHHS IIJISH Ha MaIUX
BHCOTaX, BOYEBUb KUIbKICTh Takux PJIC mae OyTtu Be-
nukoro. Tperii THIN NOBHHEH 3a0e3NeuyBaTH BHUCOKY
TOYHICTh BM3HAUEHHs KOOPJMHAT IiJIH, TOMY IO iH-
tdopmartist nux PJIC BUKOPHCTOBYETHhCA OE3MOCEPETHBO
JUIsl HaBe/IeHHs1 akTUBHUX 3aco0iB 11O s 3HUIIEHHS
nirei. I tak gami. 3 mbOro BHINIMBAEC, IO CIIIBBIJHO-
meHHs KimbkocTi PJIC pi3HHX THMIB B KOKEH MOMEHT
yacy iCHyBaHHS yIpyITyBaHHS Ma€ OyTH CTPOTO BH3Ha-
YEeHUM 1 BIAMOBIJATH HAWOUIBIIIN eEeKTUBHOCTI yrpy-
myBaHHs. [logiOHI TBepKEeHHS MOXKHA HOIIMPHUTH 1 Ha
YITPYITyBaHHS iHINX BHIIB TEXHIKW, HAIPUKIAI, aBTO-
TPaKTOPHOI, OPOHETAHKOBOM, PATYBAJIBHOI TEXHIKH TO-
mo. KokeH eleMeHT yrpynyBaHHS SBJISE COOOI0 CKIIa-
HUH TeXHIYHUI 00'€KT, SIKHH XapaKTepHU3y€eThCsS CBOIMH
MOKa3HUKAMHM HAIIHHOCTI, PECypCy Ta TEPMIHY CIykKOu.
Bynemo BuxoauTu 3 TOTrO, IO KOXKEH 00'€KT MOBHHEH
3HaXOJIUTUCS B CKJIAJAl YIPYIyBaHHS TUIBKM B MeXax

4acy, BCTAHOBJICHUX KEPIBHUMHU JOKYMEHTaMu (HOpMa-
TUBaMH) UL 00'€KTIiB TaHOTO TUMY. Y pa3i BUYepIIaHHS
pecypcy abo 3aKiHYEHHS] HOPMaTUBHOTO TEPMIHY CITyK-
O0u o0'ekta BiH NOBUHEH OYyTH BHBEIEHHMH 31 CKIany
YTPYIyBaHHS IJIsl 3alIOBHEHHS pecypcy (LIUIAXOM Ipo-
BE/ICHHS KaliTalbHOrO ab0 CepeJHbhOro PEMOHTY) abo
JUTSL CITUCAHHS Ta MOAAJbBIIOT yTHii3alii. SIKio npoao-
BXKYBaTH eKCIulyarallifo 00'ekTa micisi BU4eprnaHHs Ho-
To pecypcy abo CTpOKy ciaykOu, TO piBeHp HaIiHOCTI
00'exTiB Oyne 3HWKYBaTHCS, 110, TMPHUPOIHO, TPH3BO-
IUTHh N0 3HIKEHHS piBHA e(eKTHBHOCTI (DYHKIIOHY-
BaHHS yIPyITyBaHHS.

TakuM 4MHOM, BHHUKAa€ BaXKJIMBE 3aBIJaHHS IIiJ-
TPUMKH HEOOXIIHUX CKJIAAy 1 pecypcy YrpyImyBaHHS B
KO)KeH MOMEHT 4acy 3aJ@aHOr0 IPOMIKKY dYacy HOro
icHyBaHHS. BoueBH/b, 110 BHpILIyBaTH TaKe 3aBAaHHSA
MOJKHA TUIBKA HA OCHOBI IPOTHO3YBaHHS CKIIaay Ta
pecypcy yrpyllyBaHHS Ha MaiOyTHiH mepiof gacy.

AHaJi3 ocTaHHIX gocaigxkens i myOaikanii. Bo-
4YeBU/b, IJIsl BUPIIIECHHS MOCTAaBJICHOI MpobieMu HeoO-
XiHa MaTeMaTHYHa MOZEIb MNPOLECY BHUTPAavyaHHA Ta
nonoBHeHHA pecypey [IBIIP, 3a nonoMororo sikoi Mox-
Ha Oyno O 3/1iHCHIOBAaTH Take NPOTHO3yBaHHA. Y AaHii
CTaTTi HaBOJUTHCS KOPOTKHH OMUC MATEMaTHIHOI MO-
nemi [IBIIP yrpymyBaHHS, po3po0iieHOi aBTOpamMu pa-
Himme B [1-3] micims 9oro po3rIsgaroThCs MPUKIAnU Il
3aCTOCYBaHHSI.

Kpim mporo, aBTOpaMu mpoaHasizoBaHi myOmikamii
3a OCTAaHHI POKM B HACTYITHUX HaNpsMKax. BusHaueHHs
IHTCHCHUBHOCTI BIZIMOB 1 BiJIHOBJICHb TEXHIYHHX CHCTEM
Ha OCHOBI 3aCTOCYBaHHS 1H(OPMAIIITHUX TEXHOJOTIH Yy
TOMY YHCIIi METOMIB IMITallifHOTO MOJEIOBaHHA [4-9].
Amnani3z Mojenell aganTHBHOIO TEXHIYHOTO OOCIYyroBY-
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Teopemuuni ocHo8U po3poOKU cucmem 030pOEHHS

BaHHA [10—11] Ta meskux iHIIMX TEXHOJIOTiH. 3a3Hade-
HUH aHali3 JO3BOJHMB CKOHIICHTPYBAaTHCh Ha PO3pOOIIi
MaTeMaTH4yHOi MOJEJI Mpolecy BUTPayaHHS Ta IOIOB-
HEHHS peCypCy YIPpyIlyBaHHS Ta IPOBECTH EKCIIEPHMEHT
3 11 3aCTOCYBaHHSIM.

MeToro cTaTTi € po3poOKa HAYKOBHX Ta MPAKTHY-
HHX TPOIO3HLIi 10 3a0e3rneueHHI0 epeKTHBHOCTI (DyHK-
IIOHYBaHHS yTPYITyBaHHS 33 PaXyHOK MiATPAMaHHS HOTO
HEOOXITHOTO CKIIay Ta peCypCcy OKPeMHUX 00’ €KTIB.

Buknag ocHOBHOro martepiany

MaTtemaTnyHa Mogenb npouecy BUTpPa4aHHA
Ta NOMOBHEHHSI pecypcy yrpynyBaHHs

IIporHo3oBaHMMK TOKa3HUKaMW B JaHid Momeni
BU3HaueHi HacTymHi: N(t) :{Ni(t);i:m} — BeK-
TOPHUH MOKA3HHUK, 110 BU3HAYAE CKIIAJ yrpyIyBaHHS B
MOMeEHT 4acy t, ie N;(t) — KiIbKiCTb 00’ €KTIB i-ro THna
(N,,, — KUIbKICTb pI3HMX THIIB O0’€KTIB B CKIafi
yrpynysanna); Ry ()= Ry, (0;1=1LN,,}

SKWH BH3HAYa€ CyMapHHH pecypc yrpyIlyBaHHS, B SIKO-

BEKTOP,

My R;,(t) — cymapnuii pecypc 00’€KTiB i-ro TUIa Ha
MOTOYHUI MOMEHT 4acy t.

[Nokaszuuk cknany N(t) Bu3HAa4Yae QpyHKLIIOHANBHI
(TakTUYHI) MOXKJIMBOCTI YIPYHOBaHHS B JJaHUH MOMEHT
qacy, a MOKa3HUK R (t) Bu3Hauae y3arajabHEHO IpO-
THO30BaHy TPUBAJIICTh ICHYBaHHS YIPYIOBaHHS 3 HE0O-
XiJHAMU TIOKa3HUKaMH HaJiHHOCTiI 00'ekTiB. XapaxTep
¢ynkuiit N(t) Ta R (t) BU3HA4aOTHCS 3MICTOM IpO-
Iecy BHTpadaHHsA Ta momoBHeHHS pecypcy (IIBIIP)
yrpynyBanHs. ns  ¢opmanizoBaHoro onwmcy IIBITP
HaBEJIeMO HACTYITHI TapaMeTpu:

S(t,) — cran mpouecy (yrpymnyBaHHs) HA MOMEHT

qacy t,, e t, — e IOYaTKOBUI MOMEHT 4acy pO3Iis-
HyTOTO iHTEpBaIly TPOrHO3YBAHHS;

P’ — 3aranpHHME mnapameTp, MI0 XapaKTepU3ye

pec
HOpPMATHBHI (BCTAaHOBJCHI KEPiBHUMH eKCIUTyaTalliii-
HUMH JOKYMEHTaMH) MTOKa3HUKH pecypcy 00'€KTiB;

N — 6exkmop cepenHbOi IHTEHCHUBHOCTI BHTpayaH-
HS pecypcy 00’ €KTaMH yrpyIlyBaHHS;

IT,, I1, ta I, — mapamerpu, WO MPEACTABIAIOTH
c000I0 IUTaHN PEMOHTY, CIIMCAHHS Ta IIOCTABKH B YIPY-
MOBaHHS HOBUX O0'€KTIB.

3 ypaxyBaHHSM IOTO MaTeMaTUYHy MOJEIb
[TPBP yrpymyBaHHS NpeacTaBUMO Yy BHIJISIII HAcTyIl-
HUX y3araJlbHeHUX 3aJIC)KHOCTEH:

N(t) = N(t/8(t,), P, 7. IT,. T, T, ); "
Ry (1) =R, (t/S(t,), P, T, T, 1T, ),
jge N(t) ta R;(t) — migcyMKoBI IOKAa3HHMKH, SIKi BH-

3HAYAIOTHCSA Ul MOMEHTY uacy t (te[t,,t, + T ]);

t, — IOTOYHUI MOMEHT 4acy, BIANOBIIHUI 10YaTKY
IHTepBaJly IPOTHO3YBaHHS;

T, — TpuBaicTh 33JaHOTrO iHTepBally IPOrHO3yBaH-
HA);

S(t,) —HouaTKOBUIl CTaH MOJEIIOIOYOr0 IPOLIECY;

Pl>m, I1, T, I1, — napamerpn moneni (BuxiaHi
JIaHH1), 110 33Jaf0ThCA KOPHUCTYBAUEM.

VY3araneHeny Mozenb (1) MOKHA poO3MIIAAATH SIK
CYKYITHICTb MOJIEJIEH, 1110 OMHCYIOTh IMOBEIIHKY MpoIle-
CiB OKpeMO Uil KOXKHOTO 3 THIIB 00'€KTiB, HAsSBHUX B
yrpymyBanHi. ToMmy 3amicTh y3araneHeHoi moneni (1)
MOXKHa PO3IJISIIaTh il eKBIBAJICHTHE MPEICTaBIICHHS SIK
CYKYITHOCTI TaKHX MOJIEJIEH:

N()=N; (t/si (o), P:eciaﬁi» I

pi?

I, IT,; );

o @)
Ry (8) = Ry (1/8;(ty), P, Ty, T, T, T, ),

ge N;(t) 1 Ry, (t) — xiibkicTh 00’€KTiB Ta cyMapHUI

pecypc 00’€KTiB i-ro THIy, HasBHUX B CKJIaJl yrpymo-

BaHHS B MOMEHT 4acy t;

Si (o), Preeismi» I, I, I, — BinnoBinmi mapamer-

M, 1[0 BIJHOCSTHCS 0 1-I'0 THII KkTiB (1=1, ;
0 OCATBCA JI0 1-TO 0o0’exTiB (1=1,N

THIT 2

N_,, — KUIbKICTB TUIIB 00’ €KTIB B yrpyIyBaHHI).

THIT
[TapameTpu Mozieli MalOTh HACTYITHUN OIHC!
S,(t,) — BEeKTOp, L0 XapaKTepHU3ye CTaH 00 €KTIB

i-To THIly B MOMEHT 4acy t,; €IEMEHTaMH BEKTOPY €
TPIHKN HACTYITHOTO BUIJISAY:

8 (te) = (Ry (1), Ty(t), Ny (t,)) (3)
ne Ry(t)) Ta T;(t)) — ocraTounmii pecypc Ta 0cTaroy-
HUA CTPOK ciyx0u j-ro o0’ekra i-ro Tuma (ij-ro
00’€KTa) Ha MOMEHT Yacy t, ;

N,;(t,) — ocraroyHa KiIbKICTh PEMOHTIB, AKI LIe
noTpeOye BUKOHAHHS Ha 1j-M 00 €KTi 10 HOTO CICaHHS
(i=LN,,; j=1[0]):

TyT |O| — IIe KUTBKICTh €JIEMEHTIB i-TO THUIY B yTPyIy-

BanHi (O, = {0;} -no3HaueHHs Oesniui BCix 00'€KTiB

i-TO TUY);
Pl.; — HOPMAaTHBHI NapameTpH, 10 BU3HAYAKOTH
TpoIleC MOTIOBHEHHS Pecypcy 00'€KTiB i-TO THILY:
H vk uk uk \ ., _
Ppeci - {<R1 ’Ti ’Ni >> k= O’Nsymp} 5 (4)

ne Ri"k Ta Ti"k — HOPMAaTUBHUN pecypc Ta HOPMAaTUB-

HUHA CTPOK CIyXOM 00’€KTy i-ro THIy, IpHU3HA4YyBaHi
micst mpoBeaeHHs wiaHoBoro pemoHTy (I1P) k-ro Bumy;

NiHk — uucno [P k-ro Buny, sike HOBUHHO OyTH BHUKO-

HaHO N0 Horo cnucaHHs; N — KUIBKICTb pi3HHX BHU-

BUJI P
naiB IIP. Moxmusi Bumu 1P pospisstoThes 00csrom
PEMOHTHHX POOIT i, OTXKE, BEJIMINHOIO pecypcy, 3aIoB-
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HIOBAaHOI B pe3yNbTaTi HOro MpoBeACHHS (Ha MpaKTHII
noupeHi aBa Buau [1P — cepenniii 1 kamitanbHuil).

Hpu k=0 mapamerpu <Rf°,Ti"°,Nf°> € BIZTOBII-
HUMH [1apAMETPaMU HOBOTO 00 €KTY i-ro Tuily; M, = {1;} —
BEKTOp, €JIEMEHTaMH SIKOTO € Cepe/iHi IHTeHCHBHOCTI BH-
Tpa4aHHs pecype 00’€eKTy i-ro Ty M (j= m ) I,

IT,, Ta II,, — MHOXUHHY, IO NPEACTABILAIOTH IUIAHU Bil-

c1
TIOBITHO PEMOHTY, CIIMCAHHS Ta HAIXOKEHHSA B yIPyIIy-
BAHHS HOBUX 00'ekTiB i-ro Tvmy (i=1,N_ ).

PosrnsHyra MaTemMaTHYHa MOJENb peati3oBaHa
METOJIOM iMiTalliifHoro MosnemoBanus [12]. [Iporpamue
3a0e3MeueHHs, 10 peaii3ye 0 MOJEb, PO3pPOOIEHO
3acobamu mporpamyBaHHs Delphi mis nmardopmu
Windows [13]. ba3za nanux (BJ]) mozxeni moOynoBana Ha
ocHoBi CYB/] InterBase [14] (BUKOPHCTOBY€EThCS Tillb-
KM JTOKanmsHUHA cepBep. [Iporpamm peamizoBaHi K dac-
THHA KOMIUIeKcHOI mporpamu ISMPN [15].

IIporpamue 3a0e3nedyeHHs NO3BOJSE BHPILIyBAaTH
JIBa PEXKUMY 3aBJIaHb!

1. Hocmimuru 3akoHOMIipHOCTI (ocobmuBocti) ITPBP
B PI3HUX YIPYyINOBaHHSX 1 B PI3HUX YMOBaX iX 3acTOCyBaH-
H. JUIs LBOTO BHKOPHCTOBYETHCS PEKHM T'CHEPYBaHHS
YIPYNOBaHb 3 OaKaHUMH MapaMeTpaMH 3 TOAAJIBIINM
MPOTHO3Y JUI HUX MoKasHUKIB N, (t) Ta Ry, (t).

2. Po3p’s13aT MpaKkTU4HI 3aBAAHHS AJsI KOHKpET-
HUX YTPYyIyBaHb, IIO 33JalOThCS KOpHCTyBadeM. Jlis
FOTO KOPUCTYBad MOBMHEH BBecTH B BJI BuXimHi maHi
JUIs. KOHKPETHOTO YTPYIyBaHHS 1 MICNsl I[bOTO BHPILIYy-
BaTU JUIs Hei KOHKPETHi 3aBJaHHSA MPOTHO3YBAaHHS THX
xe mokasHukiB N;(t) 1 R, (t), 3amaui miuaHyBaHHS

PEMOHTY Ta TIOCTABOK HOBHX 00’€KTIB B yrpyIMyBaHHS.

B 000x pexuMax BUKOPHUCTOBYIOTHCS OZHI ¥ Ti XK
ANTOPUTMHU MOJIENTIOBAHHS, OJHI 1 Ti x (opmu BimoOpa-
JKEHHS pe3yNbTaTiB. Y daHill CTaTTi HaBOASTHCS TpPH-
KJTaJd MOJICTFOBAHHS [UTSl OTHOTO 1 TOTO XK yrpyITyBaHHSI
JUIsl TPHOX BapiaHTIB i MoYaTKOBOrO cTaHy. BapianTu 1ii
JOMOBHMOCS PO3TILAATH SIK Pi3HI yrpynyBaHHS, NpH-
CBOIBIIM iM YMOBHI Ha3BH «HOBa», «CTapa» i «BPiBHO-
BaXKeHa» (CEHC TOHATTS «BPIBHOBaXXEHa» MOSCHUMO
mizHime). [lopiBHANBHMI aHami3 pe3yibTaTiB MPOTHO-
3iB, OTPUMAHHX ISl IUX yTPYIyBaHb, JO3BOJISE CKIac-
TH JTOCTATHE YSIBJICHHS MPO MOXKIJIMBOCTI 3aCTOCYBAHHSI
pozpodnenoi mozeni I1BIIP i crBopenoro mnst ii peaii-
3arii mpoTrpaMHOTO 3a0e3MCUCHHS.

Mpuknagu 3acTocyBaHHA moaeni

st npukiiaay Bi3bMEMO YIPYIOBaHHS, 10 CKJa-
AETBCSA 3 00'€KTiB IBOX THIIB (YMOBHO iX Ha3BEMO
Tun-1 ta Tun-2). Kinbkicth 00'€KTiB 1151 Pi3HUX THUIIIB

o0'exTiB  mocraBuMo  HacTtymHe: N, =10 i
N.., =30.

Bynemo BBakaTw, 10 33JaHUI TITBKU OIWH BUL
peMoHTY Ut 3anmoBHeHHs pecypcy (N, =1). 3a pa-

BHID

XYHOK [[bOTO 3aMiCTh LBOTO (4) mapamerpu P

peci

npen-

CTaBJISIFOTHCSA HACTYITHUM YUHOM:

P = {(RI TN ) (RET) (LN 9

peci
zie <R?°,Ti"°,Ni"°> — HOpPMaTHBHI apaMeTpH IJIsl HOBO-

1

ro 00’ekra; <R;“,T.“1> — HOPMAaTHUBHI HapaMeTpH 3amo-
BHEHHS pecypcy Hicisd NPOBEJCHHS PEMOHTY.
Baenemo B B/] HacTymHI 3HAUCHHS IMX TTAPAMETPIB!
R’ =10000 Ton — pecypc HOBOTO 06’ €KTa;

T =10 pokiB — CTPOK CIly’OH HOBOTO 00’ €KTa
110 1-ro I1P yu 1o criucaHHs;

N =2 — kinbkicte 1P, sike noBuHHO OyTH BH-
KOHAHO Ha 00’ €KTi 710 HOro CIIMCAaHHS,;

R =8000 ron — pecypc, SKuii 3amoBHIOE MicIs
nposeneHHs [1P;

T =8 pokiB — cTpPOK ciyx6u 06’€KTa, IKuil 3a-
MOBHIOE micys mpoBenenns [P (i=1,2).

Bci ni mapameTpu 3aamMo OJJHaKOBHMH JJIS 000X
THUIIB 00'€KTIB.

MogemoBaaHs OyneMo 3MiHCHIOBAaTH B PEXKHMI Te-
HEpyBaHHs YIpyIOBaHb 13 3aJJaHUMHU MTapameTpamu. 3aja-
MO TPH BapiaHTH OJHOTO 1 TOTO X YIPyIyBaHHs, sIKi po3pi-
3HSIOTBCS JIMIIIE BHUXITHAM CTaHOM pecypcy OO'€KTiB
YIPYIyBaHHS B IOYaTKOBUH MOMEHT dacy t,, TOOTO
YIPYILyBaHHsI, PO3PI3HAIOTHCA JIUILE apamMeTpoM S, (t,) .

Haseemo mi Tpm BapiaHTH yYMOBHO, SIK BH3HA4Ya-
JIOCh paHillle, KHOBay», «CTapa» i «BPIBHOBAXKEHAY.

st «HOBOro» yrpynyBaHHsI IIOYaTKOBHUH peECYypC
Rg = Rij (t,) A1 BCiX 00'€KTIB MOCTABUMO OJHAKOBUM i
piBanm RY =R’ =10000 roa (j=1[0)).

st «craporo» yrpylyBaHHsS IIOYaTKOBUH pecypc
00’exTa Rg OyzneMo TeHepyBaTH BHIIAJKOBHM YHHOM
(piBHOMIpHHMI  po3moOAi) B  Jiana3oHi
R} €[100 rox;1000 rox .

s «BpiBHOBa)KEHOIO» YTPYIyBaHHS MOYaTKOBHIN

3Ha4YCHb

pecypc Rg OyzeMo TeHepyBaTH TaKOX BHIAJIKOBUM

YUHOM B niana3oHi

Rg. IS [1000 rox; 10000 ro;:[] .

3HA4YCHb

IMapameTpu Ti? Ta Ng OyzeMo CTaBUTH OJHAKO-

BUMM JJIsl BCIX BapiaHTiB yrpymyBaHb 1 pIBHUMH iX HO-
0 _ a0 _ :

PMaTHBHUM T; =T7" =10 pokis,

NI =NI"=2.

3HAYCHHAM!

Piunwii mimiT BuTpath pecypey L; (Busnauae iu-

TEHCHUBHICTh  BUTpayaHHs 00'exTiB

pecypey M
M, =Ly /(365-24ron) ) Oynemo renepysaty B Aianaso-
Hi 3HaYCHb n_lJ €[1000rox/pix; 1500 roa/pik] .

[TapameTpn MOJeTIOBAaHHS 3a1aMO HACTYIIHI:
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— mepioll eKcIutyaTauii yrpymnoBaHHsi (iHTepBan
nporuo3yBanHs) T, = 20 pokiB ;

— IHTepBaJl TUCKPETHOCTI 3MiHU MOJICIILHOTO 4acy
At =1mic;

— JlaTa MovaTKy Mepiolly eKcIrulyaralii yrpymnoBaH-

ust D0=1.01.2018.
Ha puc. 1 naBeneni rpadixu ¢yskuii Ry, (t) Ta
N,(t), mo ofepkaHi B pe3ylbTaTi MOAENIOBAHHS A

YMOB JJAHOTO TPHUKIANY A TPHOX BapiaHTIB yTPyIy-
BaHb 00’ekTiB Tum-1.

100 000
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90 000
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20000 | -
10 000

o

01.2018
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L TAYA0

" ———

L
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0 — «cTape» yrpymyBaHHS
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B — «YPIBHOBa)XXCHE» yrpyIyBaHHSI

Puc. 1. Pesynbrat MonemoBanHs st 00’ ektiB Tum-1
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Ha rpadixax N, (t) B 3araabHUX KOOpAMHATaX Bilo-

OparkaroThesl TAKOXK Tpadikd I ducia 00’ €KTIB, 0 3Ha-
XomsThest B peMoHTi, N ;(t). Bei Haexeni rpadiku

oTpuMaHi B pexxuMi HopMaTHBHE IU1aHYBaHHS, IPH SIKOMY
Bi/INIPaBKa B PEMOHT 00'€KTIB 1 iX CIIMCAHHS 3/IHCHIOIOTHCSI
CTPOrO BI/IMIOBIZHO 70 BCTAHOBJIEHUX HOPMATHBHHUMH BH-
Moramu. OO'eKT Binpasy BHpYIIA€ B PEMOHT abo CITHCY-
€TBCS, SIK TUTBKH BHYEPIYEThCS Horo pecypc. B mpomy

PEXHMI IUIaHU PEMOHTY, cliicaHHs Ta nocrasok IT ., IT

pi >
Ta HHi (l)opMyIOTLcsI aBTOMATHUYHO 1 )IOCTyl'IHi KOPUCTY-

BayeBi JUIs IPAKTUYHOTO BUKOPUCTAHHS.
AHami3 OTpUMaHHX pe3yNbTaTiB B JaHOMY IIpH-
Knani moxasye HactynHe. CTaH yrpymyBaHHS, SIKE BH-

3HAYAETHCS TPIHKOIO <Rij (to), T(te), Ny (t0)> , JOCUTb

cyrTeBo BruiiBae Ha nepe6ir [IBITP B maitOytHhOMY. Y
BUIA/IKaX «HOBOI'0» ab0 «CTaporo» yrpymyBaHb, KOJIH
MMOYaTKOBHH pecypc 00'€KTiB MPUOIM3HO ONHAKOBHM, 3
BEJIMKOI HMOBIPHICTIO NMPHU3BOJWUTH A0 BUHUKHEHHS B
MaiiOyTHbOMY HEOE3IEeYHUX TMEepioNiB, B SKHX CKIJIaJ
YrPYMOBaHHS MOXE 3HH3UTBCS HWKYE KPHUTHYHOTO 32
paxyHOK HEOOXiTHOCTI OIHOYACHOTO HAJICHIAHHSI B
PEMOHT abo0 CIMCaHHS BEJIHMKOI KITBKOCTI 00'€KTIB ( SIK-
IO CTPOrO IOTPHMYBATHUCS HOPMATHUBHI BHMOTH IIO-
MMOBHEHHS pecypcy). ToMy Ha MpaKTHUIl MIpH TIaHyBaH-
HI eKcIuTyataiii 00’€KTiB B yrpyNOBaHHIX 3aBXKIH He-
00XiJJTHO TparHyTH JI0 CTaHy, SKMH MH Ha3Ball «BPiB-
HOBaOKEHHM». B TakoMy cTaHi WMOBIpHICTh BHHUKHEH-
HSl B MallOyTHBOMY HeOe3MeYHUX IJIsl LUTICHOCTI yrpy-
MOBaHHS MepiofiB pi3ko ckopouyeTbcs. Ilpu nboMy
OUTBII CIIPUATIMBUMU OyAyTb YMOBH (PyHKIIOHYBAaHHS
CHCTEMH PEMOHTHHUX OPTaHiB yrpyHOBaHHS.

Y  pO3risHYTOMY TpHKIai «BPIBHOBAXKEHOTOY»
YrpyMyBaHHSI MU IMITYBaJIH HUIIXOM 3aBJaHHS MPUOIIH-
3HO PIBHOMIPHOTO PO3IOIUTY TIOYaTKOBOTO pECYpCy
ob'ektiB R;(t,) B AiamasoHi HOro MOXIMBHX 3HA4YCHb

R;(t,) € [O,Rfo] ). IlepeBary «BpiBHOBa)K€HOT'O» CTa-

HY YIpyNOBaHHS HAOYHO LIIOCTPYEThCS TIpadikamu,
HaBeJICHUMH Ha puc. 1 B.

VY pasi «BpiBHOBaXCHOTO» YIPYyIyBaHHA HOTpeda
B OJIHOYACHIM BIAMpABIl B PEMOHT CKIIQJIA€ B Cepell-
HbOMY 1-2 00'exTn. SIKIIO yrpymyBaHHS «HEBpiBHOBa-
skeHe» (puc. 1 a, 0), Toxi Taka motpeda B HaIOMY IpH-
KJ1aJ1i MOe 3pocTH 10 3-4 00'eKTiB.

Po3rnsiHyTI TPHKIagH  «HOBOTO» 1  «CTaporoy
YrpyIyBaHHs € TPAaHUYHUMH Ha MHOXXHHI BCiX MOXKJIH-
BHX CTaHIB YIPYIIOBaHHS (Ha MPAaKTHUI B YHCTOMY BH-
ISl BOHU PIJIKO 3YCTpivaroThesi). bipliicTh peanbHuX
yrpyIyBaHb ONMKYE 0 «BPiBHOBOXEHOro». B maHoMy
OpUKIagl MH 1X BHUKOPUCTOBYBAIM 3 METOIO JIEMOH-
cTparlii MOXIIMBOCTEH 3aCTOCYBaHHS PO3pO0IIeHOi MO-
Jedi.

Ha cryminb

«BPIBHOB&KEHOCTI»  yTpyIOBaHHSI

BILUIMBAIOTh Takox napametpu T, (t)) 1 N ;(t,), a Ta-

pij
KOXX PpO3MOJII IHTEHCHBHOCTEH BHUTpAdaHHS pECypcy
7; - Lli BIUMBY B IpHKiIazi He AOCIIUKYBAIUCS, OJHAK

NOTpeOyIOTh PO3B’sI3aHHS Yy HACTYITHUX POOOTaX.

BucHoBkuU

[Iporuo3yBaHHs CKIagy 1 pecypcy yrpyIyBaHHS
TEXHIYHMX 00’€KTiB 3abe3neuye epeKTUBHICTh (PyHKIII-
OHYBaHHSI yTPyITyBaHHS.

MaremMaTiuHa MOJIeNb HPOLECY BHTPayaHHS Ta
MIOTIOBHEHHSI PECYpCY YrpYyIyBaHHS € CYKYITHICTIO MO-
JIeJICH, 10 OMHUCYFOTh BiIOBITHI MO TSl KOXKHOTO 3
TUTIB 00’ €KTIB yrpymyBasb. LI Momens Moe BUKOPH-
CTOBYBATHCS TaKOXX JUIS BUPIIIEHHS 1HIIUX 3aBAaHb.

OTprMaHi B pO3MIISIHYTOMY y CTaTTi NPUKIAAL pe-
3yNBTaTH IITBEPDKYIOTh MPABWIBEHICTh PO3POOICHUX
QITOPUTMIB MOJEIIOBAHHS Ta MOJMJIMBICTB IX 3acCTOCY-
BaHHS MPH PO3pOOLI MPOrpaMHUX CHUCTEM MiJATPUMKH
TEXHIYHO] eKcIuTyaralii 00'eKTiB B yrpyHOBaHHSX.
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NMPOrHO3NMPOBAHUME COCTABA U PECYPCA IrPYNMUPOBJR TEXHUYECKUX OB BEKTOB
E.C. Jleukos, U.B. Tomok

I pynnupoexu mexnuueckux 00bexmoe co30aromcs 00bIYHO 0151 peuleHUs Mex Ul UHbIX MAcumabubIX 3a0ay 6 mex Ciy4a-
AX, K020a 0MOenbHblll 00UHOUHBII 00beKm peuums maxue 3a0adu He moxcem. CnocobHocmy epynnuposKu peulams nocmagneH-
Hble 3a0ayu 3a8UCUm OM ee COCMAsA U Om pecypca omoenbHbix 00vekmos. [loasmomy 0s obecneyenus s¢pgpexmusnocmu pyHK-
YUOHUPOBAHUA SPYNNUPOBKU HEeODOXOOUMO HOCMOAHHO NOO00EPIHCUBAMb MPebyeMblil COCMA8 PYRRUPOSKU U PecypC OMOeNbHbIX
06vexmos. [ns moeo, umodwl c80e8peMeHHO NPUHUMAMb HeOOX0OUMble Mepbl NO NOOOEPICAHUIO COCABA U pecypca epynnu-
PosKu (npou3eooums peMoHmul U NOCMABKY HOBbIX 00bEKNos), mpebyemcs peuiams 3a0awy ux npocnosuposanus. Taxoe npo-
2HO3UPOBAHUE BOZMOICHO MONLKO HA OCHOGE NPUMEHEHU MAMeMamuieckoll MoOelu npoyecco8 pacxoo006anus 1 60CHOIHeHUs
pecypca (IIPBP) o6vexmos epynnuposku. B cmamve npusooumcs kpamxoe onucanue mooeu IIPBP u npumeput pezynrvomamos
ee npumenenus. Ilpu nocmpoenuu Mooenu Ucnonb308aacs Menmood UMUMAYUOHHO020 Mooenuposanus. IIpoepammnoe obecneuenue
mooenu IIPBP paspabomano cpeocmeamu cucmemuvl npoepammuposanus Delphi. basza O0annvix moodenu nocmpoena ocHose
CVE/]] InterBase. IIpoepammuasn peanuzayusi mooeau no3gonsem mooeaupogamv [IPBP 015 camvlx pasuvix epynnupogox, uc-
c1e006ams 3aKOHOMepHOCIU dMUX npoyeccos. Hanuuue ecmpoennoti 6asvl 0anHbix MOOeaU No360jsaen npuMeHamsy ee O pe-
ANbHBIX KOHKPEMHBIX SPYNNUPOBOK, peuiams npakmuyeckue 3a0aqu nianuposanus IIPBP.

Knrouesvie cnosa: zpynnuposxka mexnuyeckux o0beKmos, pecypc mexHuiecko2o o0bekmd, cpoK CayicObl mexHU4ecKko2o
0b6vexma, cocmas u pecypc epynnuposKi, npoyecc pacxo008anus u 60CNOIHEHUs pecypcd.

FORECASTING THE COMPOSITION AND RESOURCE OF GROUPING OF TECHNICAL OBJECTS
E. Lenkov, I. Tolok

Groups of technical objects are usually created to solve certain large-scale tasks in those cases when a single single object
can not solve such problems. The ability of grouping to solve the tasks posed depends on its composition and on the resource of
individual objects. Therefore, to ensure the efficiency of the grouping, it is necessary to constantly maintain the required compo-
sition of the grouping and the resource of individual objects. In order to timely take the necessary measures to maintain the com-
position and resource of the grouping (to repair and supply new facilities), it is required to solve the task of predicting them. In
order to timely take the necessary measures to maintain the composition and resource of the grouping (to repair and supply new
facilities), it is required to solve the task of predicting them. Such forecasting is possible only on the basis of application of
mathematical model of processes of expenditure and replenishment of a resource (PRVR) of grouping objects. The article gives a
brief description of the PRDP model and examples of the results of its application. When building the model, the method of simu-
lation modeling was used.

Keywords: grouping of technical objects, resource of a technical object, service life of a technical object, composition and
resource of a grouping, process of expenditure and replenishment of a resource.
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