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NIIBUINEHHS E@EKTUBHOCTI ®YHKIIIOHYBAHHSI
ABTOMATHU30BAHUX IHOPOPMAININHUX CUCTEM HA OCHOBI
INJIAHYBAHHSA ITPOLHEAYP IX YAOCKOHAJIEHHSA

Pestome. Posensinymo npunyunu nioGUlyeHHs. epeKmusHOCmi QyHKYIOHYBAHHS A8MOMAMU308AHUX
iHghopmayitinux cucmem HA OCHOGI AHANIZY YACY NOYAMKY IX PEIHICUHIDUHEY, d MAKOIC NIAAHYBAHHS NPOYedyp
yoockoHaneHus 8 yinomy. I106y008aHO KOMNIEKC MAPKOBCLKUX | HANIBMAPKOBCLKUX MoOenell 0N 8USHAYEHHs
NOKA3HUKIG HAQIUHOCMI 1l NPOOYKMUBHOCMI YKPYNHEHUX KNAcmepie agmomMamu308aHux iHpopMayitiHux cucmen.

Knwuoei cnoea: ingopmayiiina cucmema, peiHscunipune, YOOCKOHANeHHs, N0OY008d CUCTEM.

J. Doronina, V. Kopp

RAISING OF THE FUNCTIONING EFFICIENCY OF THE
AUTOMATED INFORMATION SYSTEMS BY PLANNING THE
PROCEDURE OF THEIR IMPROVEMENT

Summary. Both, the principles of raising the efficiency of automated information systems functioning by
analyzing the starting time of their re-engineering and improvement planning procedures in general are taken
into consideration. The complex of the Markov and semi-Markov models to determine the reliability and
productivity indices of enlarged clusters of automated information systems is built.

To choose the depth (level) of penetration of reengineering procedures the quantitative and qualitative
estimation is used. The depth of reengineering penetration is defined by the penetration coefficient correlated
with the possible automation level of a certain system element in particular or the whole system in general.

To determine the re-engineering starting time for the AIMS two approaches are used. The first one
determines the best reengineering starting time by estimating the expenses increase on the system service. The
second approach determines the average cycle time of the system on the basis of the semi-Markov model
construction.

The paper contains the numerical simulation of the distribution functions mean cycle time of dataset
service for the Erlang distribution under the conditions defined mathematical expectation and variance for the
time between failures, processing unit recovery time, set collection and dataset processing time

Results obtained in our work limit the efficiency level of AIMS subsystems. For the systems with clear
structural differentiation the estimation of the minimal acceptable level of the system performance indicator for
each structural unit is done. As a result, the constraints ensemble was obtained.

Thus, the obtained expressions for the structural components of AIMS can be used as limits of the
effectiveness of these subsystems, when making decision on the whole system re-engineering.

The novelty of this approach realization is the accounting of investments at the stage of the system
functioning after the beginning of moral obsolescence and correlation of these expenses with the efficiency of the
system ongoing improvement by estimation changes in the mean time of the system cycles. The total amount of
efforts (financial, intellectual, creative) on continuous improvement determines the particular starting time and
penetration depth of re-engineering procedures, which make possible to save due to the same factors providing
the revolutionary change of the system modernization.

Key words: information system, reengineering, perfection of the system, construction of the systems.

IlocranoBka mnpo6semu. CydvacHmii eranm iH(popMaru3amii B OUIBINOCTI Trairy3ei
XapaKTepU3yeThCs 3CYBOM IIiel 3 00JacTi MPOEKTYBaHHS i CTBOPEHHSI CUCTEM B 00JIACTh
JOCIIIJDKEHHST ~ MOXUIMBOCTEM  IXHBOrO  BJIOCKOHAJEHHS ¥ po3BUTKY. Kommiekcu
(GyHKIIOHYIOUNX iH(GOPMAIIMHAX CUCTEM MAaroTh MOTpeOy B MIATPUMII aKTYaIbHOTO CTaHY
P HEMUHYYOMY MOPATLHOMY CTapiHHI SK OKpEeMHX MiJCHCTeM 30KpeMa, TaK 1 CUCTEM Y
LTOMY.

Jlist cuctem, 1m0 QYHKIIOHYIOTh HETIEPEPBHO 3 MUKIIYHUME MPOIeypaMy aHami3y, He
iCHy€e YiTKUX METOJIIB yJIOCKOHAJICHHS, He3Ba)Kal0UW Ha Te, IO TaKi CUCTEeMH IOB’s3aHi, B
TOMY 4YHCHi, 3 TpoOiieMaMu Oe3NMeKH KUTTEAUIBHOCTI (METEOPOJIOTIUHUN, €KOJOTIUYHUN
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MOHITOPHHT To1o) [1].

AHATI3 OCTAHHIX T0CTiKeHb. [CHYIOTh J1Ba OCHOBHUX MIJIXOIU JIO BAOCKOHAJICHHS
CHUCTEM PIi3HUX KJIAciB: CBOJIOMIMHWN, 3aCHOBAaHWUN Ha IMOCTIHHOMY BJIOCKOHATIOBaHHI, i
PEBOMIONIMHUHN, 3acHOBaHWM Ha mnpouenypax peiwxkuHipuary [2, 3]. Li migxomum 1o
BJIOCKOHAJICHHSI BEJIMKUX CHCTEM HE MArOTh TICHOTO 3B’SI3KY 1 HE CTOCYIOTHCS KOHKPETHHX
KJIaCiB CHCTEM, TOMY BiJICYTHSI CUCTEMOJIOTIYHA 0a3a B MUTAHHSX YJIOCKOHAIEHHS i PO3BUTKY
CHCTEM.

Meta po6oTH € MmiBHIICHHS e(heKTHBHOCTI MeTOAIB yaockoHaeHHss AIMC Ha ocHOBI
IUTAHYBaHHS Yacy IOYaTKy Mpoleayp i 00’eMy MaTepialbHUX BKJIAJEHb, a TAKOX DPIBHSI
(rmOWHM) TPOHWUKHEHHSI BIOCKOHAJICHHS TIIIXOM CTBOPEHHS —iTepaliifHO-iepapXidHOi
CTPYKTYpHU OOYJIOBHU 1 MOJIeNIe CTOXaCTUYHOI'O aHATi3y TaKHUX CHCTEM.

IoctanoBka 3aBaaHHA. AKTyaJlbHO NPOBECTH JOCHI/DKEHHsS, HamlpaBieHlI Ha
CTBOPEHHSI METOJIy BIOCKOHAJIIEHHS aBTOMATH30BAaHWUX iH(OPMAIITHUX MOHITOPHHTOBUX
cucreM (AIMC) Ha OCHOBI IUTaHYBaHHS 4acy IOYaTKy Hpouexyp i o0’eMy marepiabHHX
BHTpAT, a TAKOX PiBHS (TTHOWHY) TPOHUKHEHHS BJIOCKOHATICHHSI.

OcHoBHi inei metoay Baockonansenass AIMC. Ha puc. 1 HaBenmena 3aranpHa cxema
noOyoBH i BrockoHaneHHs: AIMC 3 QyHKITi€r0 yXBaJIeHHsI PIIIIEHHS 32 pIBHEM TPOHUKHEHHS
peimxuHipuHTOoBO1 Tponeaypu. Cxema mobyaoBu AIMC 3 MeToro momanmbinoi peaizariii
PEIHKUHIPUHTOBUX MPOIEAYp Ma€ ITepaTUBHY CTPYKTYpY 3 HASBHICTIO MHOXHHHU TOYOK
BXOJIy TIO eTarnax MpoeKTyBaHHS 1 MOOYI0BH CUCTEMH.

Jlns  Bubopy  TimOWHM  (piBHS)  NPOHUKHEHHS  TPOIEAYp  PEIHKHHIPHUHTY
BUKOPUCTOBYIOTBCSI SIK KUIBKICHI, TaK 1 SKICHI OI[IHIOBaHHS. BaXITMBUM YMHHUKOM, IO
BH3HAYA€ TIIMOWHY IMPOHUKHEHHS PEIHXKUHIPUHTY, € KOeQiIlieHT NMPOHUKHEHHS (r), SKAN
OB’ sSI3aHAN 3 MOKITMBUM PiBHEM aBTOMAaTH3aIlil eJeMeHTa CHCTEMH 30KpeMa ad0 CHCTEMH B
ijgomy.

1. CTpyKTypHUI cuHTe3 | onTumisauia AIMC )

1.1 (FTeHepau 5 Bap aHT B n AcucteMm (MopdoreHes)

1.2 BuaHayeHHs K IbKOCT T ACUCTEN KIACTEPHWUIA aHar 3 Ha
(cuctemHomy [ BH)
\ J

v

2.1 Bap aHTHuMin aHan 3 Ha p BH r acucten / Ou HKa
XapaKkTepuCTUK NPOAYKTUBHOCT Ta Haj MHOCT

)

(2. BapianTHuii ananiz AIMC

2.2 Bap aHTHUIA aHan 3 Ha CUCTEMHOMY [ BH

C 2.2.1 3a HTerpanbHUM kputepiem —F 1 J

2.2.2 3a rpynotc KputepiiB ekcnepTH OL HKK

| 2.2.2.1 3a BknageHy M1 KpuTep SMu
- J

MPOHUKHEHHS PeiHXKIHIPIHrY

YxBaneHHs pilleHHs 3a piBHEeM

(

Pucynok 1. 3aranbHa cxema noOynoBu it ynockonaneHas AIC

Figure 1. General chart of construction and improvement of AIS

Jlis BU3HAUYEHHS 4Yacy MoYaTKy peirmkuHipuHry uist AIMC BHKOPHUCTOBYIOTBCS JBa
MiAX0au. Y TEepIIoMy ONTHUMAIBHUN Yac MOYaTKy PeiHKMHIPUHTY BU3HAYAETHCS, BUXOJISTYH 3
OIIIHIOBAHHS 3pOCTaHHS BUTPAT Ha €KCILIyaTallif0 CUCTEMHU. Y JAPYrOMY MiX0/l BU3HAYAETHCS
CepeHil Jac UKy CUCTEMH Ha OCHOBI MOOYIOBH HaIiBMapKOBCHKOI MOJIEI.

Posrnsaemo moOynoBy HamiBMapkoBchkux Mozeneir (HMM) nmns peamizariii apyroro
MIXOY.

[TizcucTemMa aBTOMATHYHOTO 300py JTaHUX (PYHKITIOHYE TAKMM YAHOM: JIaH1 30HParOThCS
3a JIOMOMOTO0 ONMUTYBaHHS JaTUMKIB, Aalli MPOBOJUTHLCS MOMEPETHE OMPAIFOBAaHHS 310paHuX
nmaHuX. OCKUTBKH Yac mepeiaBaHHs MOPIIii JaHUX CTporo (ikcoBaHUU (BiMOYBAETHCS B 3aJ1aHi
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MPOMDKKH Yacy), TO JJIs CIPOINEHHs MO0y I0BH MO MpuiiMeMo, 10 TepeaBaHHs JaHUX,
00CITy)KeHHX Ha TMOTEpPeHhOMY €Talli JI0 MOJAJIBIIOTO0, BiIOYBAETHCSA BiApa3y 3a HasSBHOCTI
BUILHOTO TMOJAJBINOTO MPHUCTPOIO. byayBaTUMEMO MOJENb Y HACTYMHHUX MPUIYIIECHHSIX: Y
pa3i BIIMOBH TPUCTPOIB OMpAIIOBAHHS JIaHUX iX OOCIYTOBYBAaHHS IPHITUHSETHCS, a IiCIIS
BiJIHOBJICHHSI TpAaIe3JaTHOCTI MPUCTPOIO OMPAIIOBAHHS OOCITYTOBYBAHHS MPOJIOBXKYETHCS 3
ypaxyBaHHSIM dYacy TiepepBaHoro oOciayroByBaHHs. llim TpHCTpoeM oIpaimfoBaHHS, B
3aralbHOMY BHIQJIKY, MAEMO Ha YBa3i KOMIT IOTepHY OOUYNCITIOBAIbEHY CHCTEMY .

Yac 30umpaHHS JaHUX Ha JEIKOMY TEXHOJOTIYHOMY MPHUCTPoi (TIPHCTpOi
nonepeansoro omnpamoBanHs (I1II0)) — sunankoBa BenmuumHa (BB) ¢ 3 ¢ynkuiero
posnoauty (®P) F(t)=P{o, <t}. Yac ompamoBanHs rpynu gasux — BB «a, 3 @P
E()=P{e, <1}, vac Bimnosnenus — BB f,c ®P G,(t)=P{f, <t}. Yac Ge3BiqmoBHOI poboTH
IPUCTPOIO TOIIEPETHHOTO OIpaIfoBaHHs naHux (a,3 ®P F(f)=P{a, <t}) nop’s3anuii 3
MOXJIUBICTIO #oro (yHKIIOHYBaHHS 0O€3 TEXHIYHHX, HPOrpaMHUX 3001B, ITOMHIIOK
aJMIHICTpYBaHHS, BIUIMBY WIKiJJIMBOTO MPOTPaMHOTO 3a0e3MedYeHHs, MOMUJIOK orepaTopa

tomo. BB @,,@,,Q;, B, BBakaeMo He3ale)KHUMH, TAKUMH, 10 MAIOTh KiHIIEBi MaTeMaTHJHi

ouikyBanHs i gucnepcii; y ®P F(1),F(t),F(1),G,(t) icaye minsaicts f, (1), (1), f5(2),85(?) .
[Ipm BiZMOBI TPHCTPOIO TOMEPEAHHOTO OMpPAIIOBAHHS JaHWX, BIACHE OIpAIfOBaHHS
NPUIUHSIETBCS,  ICAS  BIJHOBICHHS  IPAIe3JaTHOCTI  BIAMOBIIHOTO  IPUCTPOIO
00CIIyroByBaHHS JaHUX MPOJIOBXKYETHCS 3 ypaxyBaHHSIM Yacy MepepBaHOTrO 0OCIyrOByBaHHS
[4].

HeoOxinno BusHauutu ®P F, (1) BB 0, sixa € yacom 1uxity o6ciryroByBasHs (300py
1 TonepeHbOr0 OMpAIIOBAHHS) IPYNU AaHUX 3 ypaxyBaHHsM Bigmos [1I10. Mosxnusictio
BiJIMOB TIPHUCTPOIO 300pY JTAHUX B JIaHIH MOJIEIi HEXTYEMO.

Jnst omucy (GYHKIIOHYBaHHS CHCTEMH BHKOPUCTOBYEMO TIPOIIEC MapKOBCHKOTO
BigHoBneHHst (IIMB){¢ .0 ;n=0} i BigmoBinumit oMy HamiBMapkiBcekuit mpomec (HMIT)
E(t) 31 ctanamu: 1X — mpucTpiit 300py MaHUX (QYHKITIOHYE, TOTYIOUH JaHi 0 OTpAIfOBAaHHS;
20X — TPUCTpiil MOMepeTHHOTO OIPAIFOBAHHS Mpale3JaTHUH, Modasocss 0OCIyrOBYBaHHS
YeproBoi Ipynd JaHWX; MOBHHU dac, 1o 3amummBcs [II10, piBauit x>0; 21X — cran
(MUTTEBUI), BIAMOBiIa€ MOMEHTY 3aKiHYEHHs TOIMEPEIHbOTO OMPAIOBAHHS TPYIU JIaHUX;
nmoBHUN dac, mo 3ammmuBcs III10, piBEmit x>0; 30y — BigOynocs BiJTHOBJICHHS
nparne3gataocTi [II1O i mponoBxkyeThes mepepBane 00CIyroByBaHHs (OMpAIfOBAaHHS) JaHUX;
Yac, 10 3aJMINABCSA O 3aKiHYEHHS MEpepBaHOTO ompaioBadHs, piBamii y =20; 31y —
BimOynacs Biamosa 110, ompamoBaHHs mepepBaHa; yac, IO 3aIWINUBCS JO 3aKiHYCHHS
MepepBaHOTO OmpaioBaHHs, piBHUNA y =0. ['pad mepexomiB po3MNISHYTOI MiACHCTEMHU
HaBeJICHO Ha puc. 2.

N (-
GO0 GO0
O. o

PucyHok 2. I'pa¢ craniB mincrcteMu 300py AaHUX Pucynok 3. I'pad craniB migcucremMu onparoBaHHs
JaHUX
Figure 2. State graph of the data acquisition
subsystems Figure 3. State graph of the data processing
subsystems
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Busnavaroun HamiBmapkoBebke siiapo Q(t,x,B) HMB (& .0, ,n >0} y mudepenuianpHiii

dopmi, i ananisyroun uac nepeGysanus HMII £(r) y migmuoxuni cramie £, | smaiizemo
posnozin yacy nepebysanns HMII &(¢) y miamuoxuni cranis E, . Hexail Ty, 75,0751, 75—
yacu nepeOysanHs &(r) y E, 3 mnouarkoBuMm cranoM 20x, 30y, 31y, 1 BigmosiaHo,

q)zo,;(XJ ),CI>30y (y,t ),CI>31y (y,t),CID1 5(x,t) — iX ¢yskmii posmominy. 3ammImeMo CHCTEMY
PIBHSIHb MapKOBCHKOTO BiJTHOBIICHHS JUI (YHKITii ;i (x,1) =1-D,(x,1),i =14,3 ypaxyBaHHSIM
TOTO, 110 CI_330y (x,1) = I,E)my (x,0)=1, CI_)206(X, 1) =I_72(t);CI_>15(x, 1) =f_71(l) *1_72(1), mpu 0<7< x

ife Fi(t)* Fa(t) = 1= [ F,(x) f,(t = x)dx .
0
Ponc(1,0)= | folxt y)Pas(yot — 1)y + Fy (1), 12 x,
0
ESOy(x,t) = Tf3(x— s)any(s,t —x+s)ds, t2x,
0

Dary(x,0) = [ g3(t—x— 1) D30y (x,x+7)dT+G,(1—x), 1>x,
0

Bt = | fi(t—x—T)Brs (5, x+7)dT+ (1= [ E(x) fo(t —x)dx), 2 x.

Po3B’ 30K 11i€1 cucTeMH Mae BUATIIAL

®15(x,0) = F,(t - x)j £,($)Gs(t = $)ds + Fy (1) F,(t —x) + (1 —jFl(x) £, (t = x)dx)

+F (t—x) f LG+ Y F MG (t—x) =G, "™ (t = x) Jdy,t = x,
0 n=l1

D205 (x,1) = j fo(x+ )G, (t—x)dy + F, (1) +
0

o I[—X

3 [ LG GG ¢ —x=y) =G (1= x = y)ldy.1 2 x,

n=l

@y (x,1)= F,(x)G,(t =)+ Y. F, "V (0[G;" (1 =)= G, (1= x)], 1 2 x,

n=1
@1, (x,1) =G, (t—x)+ > F; " (0[G;" (1= x) =G, (1= x)),1 2 x.
n=l1
Otpumana ¢opmyiia Bu3Hayae OP al(x, t) yacy mumkiy ooOciyroByBanHs 1110
Ha0Opy MaHMWX, SKa 3aJeKUTh BIJ MOoYaTKoBOro crtaHy 20X, IO MICTUTh HENEPEPBHY
KoMmmoHenTy x. Jlst Toro, mo6 orpumara ®P F,(f) BB 0 — wacy muxity o6ciyroByBaHmHs

JTAaHUX Ha eTami 30MpaHHS HE3aJeKHO BiJ IMMOYATKOBOTO CTaHy, IPOBEJIEMO OIIeparliro
ycepeIHIOBaHHS 3a (popMyJII0t0
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[t [F,@Px.dy)

F,(t Es : 3
"= j P(x,E,)p(dx) ©

ne p(dx)— cramioHapHUE pO3MOALT BKJIAZeHOTO JaHIora Mapkosa (BJIM) {in,n >0},
P(x,dy) — siporigmicts nepexonis BJIM, F,(¢) — ®P uacy nepeGyBaHHs B 3MO3i .
[ITo6 cxopuctaTucs dpopmyinoro (3), HeoOXiqHO 3HATH cTanioHapHU po3nosiia BJIM

{é’; n= O}. 3 i€r0 METOO ONMHUINEMO HMOBIpHICT Tepexo i BJIM:
21y _ 3y _

Pas =L (x=0,0<y<x, pyl=folx+y),y>0, P =],

21y __

Paor = [,(x=).0<y<x, pyl=fi(x+3),y>0, py. =£f0), P =
[Moznaummo uepe3 P, (X), Poy (X), Py (X), P53y (X), P5,(X) MITBHICTH CTAI[IOHAPHOTO

posnofiny ans ctaHiB 1x, 20x, 21x, 30x, 31x BignoBigHo. Cuctema iHTErpadbHUX PIBHSHB IS
IUTBHOCTI CTAIIOHAPHUX PO3IOJILIIIB MAaTUME BHTJIS

P (x) = J.fz(y _x)pzo(y)dy +J.f3(x+ y)p3o(y)dy7

Py (x) = J [ =0y (Ndy+ J Fo0e+ )ps (9,
,OI(X) P (X) = P,y (), ,030()6) Ps1(X),

[ (2. (0)+ Py () + P31 () + Py () + Py, (x)dx =1
0

Bimomo, 1m0 po3p’s30ok 1miei cucTeMu  BU3Ha4yaeTbes — opmymamm  [S].
LX) =0, ) =p(x)= pE®), p,0)=p,x)=0F(x), 1e KOHCTaHTa p, 3HAXOAUTHCA B SBHOMY

BHUIJISII 3 yMOBH HOpMYyBaHHs. Octarouno Bupas juist GyHkiii F (1) =1—F,(f)

F,(0[ Fy(0)F, (t = x)dx+[ F,(0F, (t = x)dx| £, ()G (t = s)ds +

Fy(y=——oI+| E(z){l— [Fof, (t—x)dx}dz+ @)

+ZIF(x)F(t x)dxj Fo(S)FS™ (s— x)dsj 8 (y=$)Gs(t - y)dy

n=l (o

YucenbHe MojemoBaHHsT Bupazy (4) HaBegeHe Ha puc. 4. MojentoBaHHs
MPOBOJIMIIOCS. 32 YMOB, IO MaTeMaTHYHE OYiKyBaHHs 4Yacy HalpalfoBaHHS Ha BiJIMOBY
4.1ron., nucmepcis 8.4, MaremMaTHyHe OYIKyBaHHS 4Yacy BiJHOBJIEHHS IPUCTPOIO
omparroBanHs 0.44 rox., mucnepcis 0.064, MaTeMaTHYHE OYiKyBaHHS 4Yacy 30UpaHHS HaOOpy
nanux 0.35 rox., aucnepcis 0.04, maTeMaTH4HE OYIKYBaHHS OIpalllOBaHHS HAaOOpY MaHUX

0.34 rox., mucmepcis 0.038. Ilpumitmemo, o F|(?),F,(t),G,(f)— po3noxineni 3rigHo i3
3akoHoM Epnanra 3-ro mopsaky, F,(f)— po3mojileHa 3rifHo i3 3akoHoM Epmanra 2-ro
MOPSIAKY.
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PucyHok 4. YucenbHe MozemoBanHa PP cepenHboro yacy 1ukity o0ciyroByBaHHs
Habopy maHuX i po3noainy Epnanra

Figure 4. Numeral design of FD of mean time of cycle of maintenance of set
information for the Erlangs distributing

Jlns mijzcueTeMu OIpAIfOBaHHS JaHUX, Tpad sSKoi 300pakeHWH Ha puc.3, OTPUMAHO
MareMaTu4He ouikyBaHHS M6 QyHKIII po3moaiTy Yacy UKy 30MpaHHS 1 mepenaBaHHS
Ha0OpYy /aHMX, SKEe BU3HAYAETHCS BUPA30M

MO = [0, (1)dt = Ma,(1+ [ £,(s)H (s)ds), (5)

e On (1) — dynxuis posnoxiny (®P) uacy nepeGysanns HMII &(¢) y npane3gatHoMy cTaHi;
4ac OIpAIlOBaHHS JJAHUX Ha JIESIKOMY TEXHOJOIiyHoMy mpuctpoi — BB O, 3 ®P F,(¢);uac

36MpaHHs IPYIH JAHAX 3 MPHCTPOIO TepenaBanns nanux BB a, 3 ®P F,(f). BB ¢,,«,
BBKAIOTHCS HE3AJCKHUMH, TAKHUMH, IO MAarOTh KIiHIIEBI MaTeMaTH4HI OYIKYBaHHS 1

nucnepcii; y ©P F (), F,(¢) icHye minbHICTb f, (1), f,(f); hl(y):Zfl*(”)(y)— HIUTBHICT (QYHKITIT

n=l

BiHOBIEHHs H, (y) mopomxkena ®P F (y).
llpu Busnauenni ®P F, (1) CB 0, — wacy npoctoro mpucTporo 36upanHs iHdopmartii

HEe3aJIe)KHO BiJ TOYATKOBOTO CTaHy, IIPOBEJCHA OIepallis yeepeJHIOBaHHS 3a popmyioro (3).
TakuM 4YuHOM, Fo ()= J. /> ( y)\71 (y,t)dy . Marematuune OYIKyBaHHS dacy
0

MTPOCTOFO TIPUCTPOIO 30UpaHHs iHPOpMAIlil BA3HAYAETHCS BUPA30M
M6, = [ F(dt =Ma, (1 + [ f,(y)H, (y)dy) - Mav,, 6)
0 0

ne H,(y) — QyHKuis BiIHOBIEHHS [6].

OtpuMaHi BHpa3u 0OMEXYIOTh piBeHb epekTuBHOCTI mmifacucteM AIMC. Buxonsum 3
TOTO, IO B CHCTEMax 3 YITKUM CTPYKTYPHHM Ju(EepeHIlIOBaHHSM IOLLIBFHO OI[iHIOBATH
MiHIMATBHHH JOMYCTHMHUH piBeHb MOKa3HHKa e(eKTHBHOCTI cucteMu Ed U1 KOXHOL
cTpykTypHoi onunumi. Ile mpusBeae n0 aHcaMOm0 OOMEXEHb, BHUPAXKEHOTO O€3iY4Io
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npsmux Ha rpadiky (puc. 5). Ha mepmomy Binpisky E(t)=const, — 1e mepioa, KoJd
e(eKTHBHICTh CHCTEMH MaJI0 BiIXHISEThCS (ab0 cimabo mamae) BiJ 3HAYCHHS ITOKA3HUKA

e(DEKTHBHOCTI CHCTEMH Ha MOMEHT 3aKiHUeHHs po3pobienns. Ha Bigpisky ! 21, mokasHUK

. . . —k(t—t, cy s
edeKTHBHOCTI crajae i BU3HAuAeThes criBBimHOmeHHsM Eh-e 2 Tpetiit Bizpizok
XapaKTepu3ye NepioJ pelHKUHIPUHTY, SKUH MiBUIILYy€e NOKAa3HUK e(eKTUBHOCTI cucteMu FE,

y % BIIHOCHO ITOYATKOBOI e(QeKTHUBHOCTI cucteMu (Eh ), r — KOeQillieHT e(peKTHBHOCTI
PEIHXHHIPUHTY, OOMEKCHHIH MOKITABAM PiBHEM aBTOMATH3aIlii CHCTEMH.

Inrerpanehuii
MOKa3HUK F*EF
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MinimManbHO k}
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e(peKTUBHOCTI N
CTPYKTYPHOI ‘ N
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\%\ \
min \\
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t
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Pucynok 5. Cxema peanizarii Moaesni BIOCKOHaJIEHHS! CUCTEMH y BUIIAAKY AN(EepPEHLIIFOBaHHSA MiHIMAJIbHO
JOMYCTAMOTO PiBHA €()eKTUBHOCTI MO CTPYKTYPHHX KOMITOHEHTAaX CUCTEMH

Figure 5. Chart of realization of improvement model of the system in the case of differentiation minimum
of possible level of efficiency according to the structural components of the system

Jliarma3oHu BapilOBaHHS YaciB MOYATKy PEIHKUHIPUHTY MalOTh MICIle B3JOBX OCi f
1l 1yl
k), (LIE,  k),.., (t, | E

3anexHo Bin pisux k: (4 |E.. i L ko), ne k — xoedimient

no
BKJIaJIcHHS 3ac00iB Ha eBoIOMiiHAN po3BUTOK AIMC.

Takum yMHOM, OTpUMaHi BHpa3u A CTPYKTYpHHUX KoMmoHeHT AIMC moxyTh OyTn
BHKOPHUCTAHI K TPAaHWYHI 3HAYCHHS €()EKTUBHOCTI ITUX IMIJICHCTEM IPH YXBaJICHHI PIIICHHS
PO PeiHKUHIPUHT CUCTEMH B ILIIOMY.

BucnoBkn. IlpencraBieHo MoJienb YHpaBIiHHS PO3BATKOM CHCTEMH Ha OCHOBI
PEIHKUHIPUHTY ¥ MOCTiitHOTO BIocKoHaNeHHs. HOBU3HOIO peartizailii 1aHOTO MiIX0Ty € 00K
BapTICHUX BKIAJeHh Ha eTami (YHKI[IOHYBAaHHS CHCTEMH TIICIIA IOYaTKy MOPaIBHOTO
3acTapiBaHHS i CIIBBIAHOIIEHHS X BUTPAT 3 €(PEeKTUBHICTIO MOCTIHHOTO BIOCKOHAJICHHS
CHUCTEMH Ha OCHOBI OIIIHFOBAHHS 3MiHH CEPEJIHIX YaciB ITUKJIIB CHCTEMH.

Cymapuuii 06’eM 3ycunb ((piHAHCOBHX, IHTENEKTYaJbHUX, TBOPYMX) Ha IOCTiiiHE
BJIOCKOHAJICHHS] ~ BM3HA4Ya€, 30KpeMa, dYac I[O0YaTKy Ta TIUOWHY TNPOHUKHEHHS
PEIHKUHIPUHTOBUX HPOLEIYp, 10 03HAYAE MOXKIUBICTH €KOHOMII Ha TUX € YMHHUKAX MPH
PEBOITIOIITHOMY CTPHOKY MOJIepHi3allii CHCTEMH.

Conclusions. A model of the system development control based on reengineering and
regular improvement is presented. The novelty of this approach realization is the accounting
of investments at the stage of the system functioning after the beginning of moral
obsolescence and correlation of these expenses with efficiency of the system ongoing
improvement on the basis of estimation of change of mean time of the system cycles.

The total volume of efforts (financial, intellectual, creative) on regular updating
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determines the starting time and penetration depth of the reengineering procedures, which
makes possible to save due to the above-mentioned factors at the revolutionary change of the
system modernization.
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