METO[bI YIMNPABJIEHUA N OBPABOTKN MHOOPMALIMA
YK 007:681.51

B.®.BoJikoB, A.Il. KOBAJIEB, C.A. ITOTPSICAEB, B.1. CATYXOB
AJITOPUTM OIIEPATUBHOI'O YIIPABJIEHUSI PECYPCAMM
IPU PABBEPTBIBAHUN CUCTEM UH®OPMALIMOHHOI'O
OBECIIEYEHMUS CJOKHBIX TEXHUYECKHUX KOMIIJIEKCOB

Bonkos B.®., Kosanes A.Il, Ilompsacaes C.A., Canyxoe B.M. AJropuT™M ONEpPaTHBHOIO
yHIpaBJeHHs] pecypcaMi NpH pa3BepTHIBAHHN CHCTeM HH(OPMALMOHHOIO odecrmevYeHHst
CJI0’KHBIX TeXHHYECKHX KOMILIEKCOB.

AnHotammsi.  PaccmartpuBaercss  3aJaya  YOpaBICHHS ~— PacXoJOM  PECypcoB B
IpoIecce Pa3BePThIBAHMUSA CHCTEM HMH()OPMALOHHOTO 00ECIeUeHHs CJIOXKHBIX TeXHMYECKUX
komiiekcoB (CTK). IIpumenenne CTK mno meneBoMy Ha3Ha4YeHUIO, KaK W IPOLECC
COOTBETCTBYIOIETO HH(MOPMAIMOHHOTO O0ecCleyeHHsl, OOBIYHO OrPAaHHYCHO IKECTKUMU
JUPEKTUBHBIMU CPOKaMHM, HO3TOMY Ji00asi 3afeprkka HefomycTuMma. Ee ycTpaHeHue MOKeT
OBITH PeaTn30BaHO YaCTO TONBKO 3a CUET IMPHUBIICUCHHS JOIMOIHUTEIBHBIX HH(POPMAIHOHHBIX
pecypcoB Ha IOCIEYIOIIUX dTamaX. Pa3paOoTaHHBIN anroputM OasupyeTcss Ha IMpPUHIIHIE
ontuMaibHOCTH  P. bennmana, 1o3BONAIOIIEM  ONPEAENATh HE OKOHYATENbHBIM  IUIaH
KOPPEKTHPOBKH, a pa3pabaTelBaTh THOKYI0 IIPOrpaMMy YHPaBIAIOIMX BO3AEHCTBUI,
3aBHCSNIMX OT KOHKPETHOTO HCXOJa KaXIOro JTala, JUINTEIBHOCTh KOTOPOrO HPEBBICHIIA
3a7laHHbIA HOpMaTHB. [laHHAs IporpaMma MOXKET OBITh pealli30BaHa B COOTBETCTBYIOIIUX
cUCTeMaX MOANEPXKKU IPHHATHSA PEIICHHH, a TakKe BKIIOYEHA B MMUTAIMOHHBIC MOZIENIH
nporeccos pasBeprhiBanus U npumeHeHust CTK. B cratbe onuceiBaeTcst ASTaNBHBIA alrOPUTM
ONTUMAIBHOH  KOPPEKTHPOBKH,  COOTBETCTBYIONIMH  HOPMaJlbHOMY  pacIpeleleHHIO
MPOTOIDKUTENFHOCTH KaXKIOTO U3 ITAIIOB.

KiloueBble c0Ba: ajanTuBHAas KOPPEKTHPOBKA, HH(OpPManMOHHOe obecredeHue,
PETPOCIEKTUBHAS Pa3BePTKa, IPHHIIUI ONTUMAIBHOCTH, YCIOBHO - ONTHMAJIbHOE YIpaBIeHUE,
JIOHOJTHUTEIIBHBIE PECYPCHL.

Volkov V.F., Kovalev A.P., Potryasaev S.A., Salukhov V.. Algorithm of Sources
Management in Deploying of Information Support Systems For Complicated Technical
Complexes.

Abstract. The paper discusses a task of sources consumption management in the process of
deploying information support systems for complicated technical complexes (CTC).
Application of CTC as well as the process of appropriate information support are usually
limited by the exact prescribed terms, so any delay is not allowable. The delay may be
eliminated more often only by involving additional information sources at later stages. The
developed algorithm is based on Bellman principle of optimality that allows one to define not
the final correction schedule, but to operate a flexible program of control actions, depending on
the concrete result at every stage, duration of which exceeds a defined norm. This program can
be used in the appropriate decision support systems and can be included in the simulation
models of CTC deploying and applying. The paper describes a detailed algorithm for optimal
correction, corresponding to the normal distribution of stages durations.

Keywords: adaptive correction; information support; retrospective scan; the principle of
optimality; suboptimal management; additional resources.

1. Beeaenme. PaccMoTpuM mpolLiecC YNpaBICHUS CIOKHBIMH
texanyecknMu Komruiekcamu (CTK), QyHKIHOHUPYIOMAMH TIO KECTKOMY
BpeMEHHOMY periaMenty. OnepaTHBHBIE XapaKTEPUCTHKH CHCTEMEI
nHpopmanmorHoro obecneuennss CTK ompenpensrorcs TpeboBaHHAMHA
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BBILIECTOSIIIUX YPOBHEW YIpaBieHHs, a crenuduka 3amad, pelaeMbix
NOTpeOuTeNsIMU, MOXKET orpaHn4uTh (yHkuuoHuposanue CTK mpenenamu
OIHOTO TexHojorumueckoro 1wukma. Ilpumepamu Takoro poma CTK
SIBIISTFOTCSL  KOMIUICKCHI JTOBEJICHHS PACIOPSIUTCIPHON WH(POpPMAUU B
OpPraHM3alMOHHBIX CTPYKTypaX, CHCTEMbI OJOKHPOBAaHHUS IMOTCHIIUAIBLHO
OMAaCHBIX OOBCKTOB, CHCTEMBI OIOBCIICHUS, MPOU3BOJICTBCHHBIC U
TPAHCIIOPTHEIC YIIPABILIIONINE KOMITICKCH | T.1. Ha mpakTuke BeieacTBue
BIIMSTHUSL CITyYaifHBIX WITH HEYYTEHHBIX (DaKTOPOB BCETJA CYIIECTBYET PUCK
HE YIOXHUTBhCA B 33JaHHBIA MOTPEOUTENSIMH IIeNIeBOH WH(POPMALUU CPOK
JIocTaBKH (TIoydeHus ) neneBoit naopmarmn. Ha ctanusx pa3BepThIBaHUSA
cucreM  uHQOpMarmonHoro  obecmeuenns ~ (PCHUO)  BosHWKaioT
aHaJormuHble cuTyanuu [1, 2, 7, 9, 15]. OnuH U3 BO3MOXHBIX MOJXOA0B K
pacueTy MaHHBIX PHUCKOB 3aKJIIOYACTCSA B IMOCICIOBATCIBHOM YTOUHCHHU
3HAYCHUH BEPOSATHOCTEH YCIEUIHOTO BBITIOJTHCHUS 3a1aun
uHpoOpMaMOHHOTO obecmedeHus (mbo 3amayn PCHUO) ¢ yuetom
(haKTUYECKOro BPEMEHH, 3aTPAYCHHOTO Ha TPEABITYIIUC STAIbL.

2. IMocTaHoBKa 3aja4n. 0O603HaUYUM z —

nu
IUIAaHOBOE (HOPMAaTHBHOE) 3HAYCHUE IPOAOJDKUTEIBLHOCTH BCEro IHKIIA
pa3BepThIBaHuUs cucTeMbl HHpopManonHoro obecrieuenus (PCUO); 1 —
N
. . no_
MPOAOIDKUTENBHOCTS i-r0 3Tana, i = (1, N), T.e. Zli =Z,, .
i=1

Bynem monarate, 4TO mapamMeTphbl pacHpelesieHHs BEIHYUH f; WU

~ N ~

z = Zt; OJHO3HAYHO CBA3aHbI C COOTBETCTBYIOIIUMHU ITUPEKTHBHBIMHU
i=1

XapaKTCPUCTUKaAMU.

o *
I[TycTs nepselit 3Tan npouecca PCUO 6bu1 peann3osaH 3a BpeMs f, ,

npudem 4 >4, Te. BenmumHa £, —4" - 3T0  BeJMYMHA
3aJIepKKH (OTIO3J]aHNsI) U MPOJODKUTEIFHOCTh BRIMONHEHM 3anaun PCO
HOATEKUT YTOUHEHHIO: ;1 :;/tl* =1 +h+13+. iy, THE ;/tl* —
OLIEHKa  OXHWAAeMOHl  TNPOAOJDKUTEIHHOCTH  BBIIIOJIHEHWS  33J1a4H,

YUUTbIBAarOIast (baKT OIO3JaHUs IMMOCJIC 3aBECPIICHUS ITEPBOr0O dTAria.

O6o3HaumM R, — pHCK  HEBBIIOJHEHUS  TpeOOBaHMI
1

noTpeOuTeNs (3aKa3unMKa) [0 CPOKY  pPa3BepThIBAHUS  CHUCTEMBI
unpopmanmonnoro obecneuenus CTK. OueBunHo, R, =1-y., e y.
f 4 a

— BEpOATHOCTh BhIMONHEHMA 3amaun PCUO, BblUucisieMas C ydeToM
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OMO37aHMA Ha  mepBoM  dTame. [IpuMeHHMB  ammapaT — TeOpUHU
XapaKkTepucTuiecKux QyHkuui [4, 12], noaydnm:
1 o0

y = ) gy He’”‘(& (x; Ay, )dx , Tre:
‘1 27[ i=2

Zna

.= | o )dt, j*=-1.
?, J;(ﬂzl() J

[Ipn HeBBIIOTHEHWH HEPaBEHCTBA ;/lik 2V oups THC Yoy

JUPEKTUBHOE 3HAYEHUE, HA OCTABIIMXCS 3TAlax HEOOXOAMMO IPOBEICHHE
JIOTIOJIHUTENBHBIX ~ ONEPaTHBHBIX ~ MEPONPHATHH 1O  00ecHneYeHuto
rapaHTHpOBaHHOro  BbIMonHeHus 3agaun  PCHUO ¢ TpeOyemoit
BEPOATHOCTBIO  7,,,B 3aJaHHBI Cpok z,,. B pesymbrare ornx

nu
MepOHpI/IHTI/Iﬁ B KOHCYHOM HTOIC npomof/iz[eT KOPPEKTUPOBKA MMapaMeTpoOB
A<Ki> OCTaBIIUXCA 3TanoB. B Z[aHHOﬁ CTaTb€ OIrpaHUINMCH PACCMOTPECHUEM

KOPPEKTUPOBKH TOJILKO OJTHOTO MOCJIEAYIONIETO 3Tala.
O06o3HauuMm Y, JIOTIOJTHUTEIHHO IIPUBIIEKAEMbIE PECYPCEHL, T.€.

=4

<Kp>

<Kr>"

(2
+Yg,»; 77— (QyHKIMA 3aBHCHMOCTH CTOMMOCTH

'

<Kp>

S(z) KOPPEKTUPOBKHU OT 3HAYCHUI JOIIOJITHUTEJIBHBIX PECYPCOB, T.€.
@ = r@y

S f ( K2>) .

Torna BeKTOp KOPPEKTHUPOBOK JOJDKEH OOecleurBaTh BBHIIIOJIHCHUE
PaBEHCTBA 7, =7y, -

IIycts peann30BaHo (v-1) ITAIoB, T.C.
A * A ! * ~ A
Z/T<V71> =z,,= Zt,- +f,+...+1fy, TOrJa pPHUCK HEBBINOIHCHHUS 33aJa4yu
i=l1

HHPOPMAIIMOHHOTO ~ o0ecrieueHnusi B 3aJaHHBIA  CPOK C  y4eTOM
ucxona (v —1) - ro 3TanoB onpeaesieTcs mo Gopmyiie:

R . —I—J.)/ « (dt,rne

T

<v-I> Tey1s
vl
1 © —ju(t—Ztl N
o :—je =l du- Hef go (x; Ak, )dx.
Ty s 2z -0 i=v

3amaya  ONTHMAaNbHOM  KOppeKTHpoBkH  mpouecca  PCHO
¢dopmynmupyeTcs cremyommM obpasoMm. TpeOyercst ompenenuTs Takue

Tpyabl CMIMNPAH. 2016. Bein. 1(44). ISSN 2078-9181 (ney.), ISSN 2078-9599 (oHnaiiH) 85
www.proceedings.spiiras.nw.ru



3HA4YCHUA Y<KV> BCKTOPA KOPPECKTUPOBOK HA KAXKAOM I3TAIlC, AJII KOTOPBIX

MHUHUMH3HUPYIOTCS  JOTOJIHUTENBFHO TIPUBICKaeMble HMH(GOPMAIMOHHBIE
pecypcsl Npu OTpaHMYEHHWH Ha PHCK HEBbIMoiMHeHHs 3azad PCHO B
3a/laHHBIN CPOK:

AS(YgyorosYogey ) = D2 ASY (Y L) ——>min AS (1)

MIPY OTPaHUYCHHSX:
N Ygs) = Vo'
V(13 Yegs) = Vo3 @, () = 0 (6(Acgys + Yoy )i

j/N—l(tl 5t25""Y<KN_1>) = y()up;

wt‘N*l (t) = (D;Nfl (t’ (A<KN_1 > + Y<KN_2>))'

Crneuuduka naHHOW 3amaudl  ONTHMH3AIMU  (MHOTO3TAITHOCTH
mpoliecca, CIyYalHBIA XapakTep HCXoJa KaKAOoro JTara, 3aBHCHMOCTb
UCXOa OTalma OT KOPPEKTHPOBKM MapaMeTPOB  pACIpeleNieHHs —€ero
TPOIOJKUTEIIBHOCTH, aIUTHBHOCTh BBIOPAHHOTO IIOKa3aTess) JeiaroT
€CTECTBEHHBIM OOpAILCHHE K AITOPUTMaM CTOXACTHYECKOTO THHAMHYECKOTO
MIPOrpaMMHPOBAHKS [UI TONMy4eHHs pemeHus 3amadu [1, 4, 12]. [na
HEKOTOPBIX 3aKOHOB PACIPEASNICHHs BEMYHH ¢; 1 HeOOJIBIIIOTO YHCIa STATIOB
pelIeHre MOXKET OBITh IMOTy4eHO aHAIMTHYeCKU. [lokakeM 3TO Ha mpumepe
geTeIpexsTanHoro mnpounecca PCHMO mns BapuaHTa HOpPMAajbHOIO 3aKOHA

pacrpenieneHusl MPOJOJIKUTEIbHOCTH BEIUYUH f; . Takol BapuaHT MOXET
uMeTh Mecto He Toipko ans PCUO, Ho u misa camoro mpouecca MO CTK:
HanpuMep, MEepBBIH ATal — TPEeIBAPUTEIFHOE MOTyIeHHEe WHPOPMAIH OT
BHEIITHUX UCTOYHHUKOB; BTOPOH 3Tall — alpHOPHOE MTOIyIeHIEe HHPOPpMAIHN
OT COOCTBEHHBIX CpEICTB, TPETHH JSTall — OIEPATHBHOE MOITyYCHHE
nHpOPMAIMK OT COOCTBEHHBIX CPEACTB; YSTBEPTHIN 3Tall — KOHTPOIb (haKTa
HCIOJHEHUS 3aIUIaHUPOBAHHBIX IEHCTBUM.

3. ITapamerp coctosinus. [IpoBeneM criemyromue pacCyKICHH.

Ilycth peanu3oBaH NEPBBIM 3Tal, OH NPOAOJKAJICS ¢; €IUHMI] BPEMEHU U
* V3
BEPOATHOCTD 7; OKA3BIBACTCSA MEHBIIE 3aIAHHOH }/,, .

Bynem momarath, YTO CTOMMOCTH MJOTOJIHHUTEIBHBIX PECYPCOB,
MIPUBJIEKAEMbIX M MWCIONB3yEMBIX Ha 2-OM JTale, IPONOPLHHOHAIbHA

.
BEJINUMHE «ONO3AaHUD» (#, —m, ).
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IycTh moce KOppeKTUPOBKHU NapameTpos M([f,],0[f,] peanusosan
2-0ii 31an u y, < . Toraa CTOMMOCTh JIOTIOJHHTENBHO HCTIONB3YEMBIX HA
3-eM 3Tame pecypcoB OyZeT NPONOPHMOHAIbHA CYMMAapHOM BEIHYHHE
«OINO3AHUS: (tl* —m + t; —m, )

Ananoruuno, As ~t —m +1, —m, +1; —m, .

BribepeM B KauecTBe IapamMeTpa COCTOSHHS X  BEIUYHHY

«OIIO3TaHHs. 910 JAUCKPETHAA CHy‘IaﬁHaﬂ BCJIMYMHA, TPUHUMAIOIIasa
3HA4YCHUA:

* .
Xy =14 —m;
~ * N
X, =t —m; +1t, —m,; . 2)
A * ~ ~
Xy =t —m +t, —my +i; —my
4. AJroputM IMHAMMYECKONl KOpPpPeKTHPOBKHU. BeposTHOCTH

*
CBOEBPEMEHHOTO MH(OPMALMOHHOTO ObECIeueH s C ydeToM Hcxoza [

TICPBOTO J3Tala paBHa:

2) * nn _ ¥
A ~1 =1 =1 —my

« 1 2=t —m, —m,—m
nE| = Y G)
\/O'2+O'3+O'4\/§
2 0t 2
rae ®(x) = Jeit dt.
N2
Tpn 7, <y:

my =m, + Yy, Oy =0, + ), T.C. Y<K2>:<y1y1'>T‘ 4)

~(2 2 A
3atpatel Ha KoppektHpoBky paBHeL ASY = As(%,y,,)), a
KOMIIOHEHTHI BEKTOPa KOPPEKTUPOBKU JOJKHBI YJIOBIETBOPATH PABEHCTBY:

1 (D(Zm_tl*_mz_h_m3_m4
2l oy 5y woi +ai2

Y41 =y uma ¥ =y, (y,0). ©)
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Mycts t, =1, =1,(3,, ). BepositHoCTs 7, paBHa:

sk 1 Zn”_t:_t;*_m3—m4
V) == CD( )+1 . (6)
2 Jol+oi2
Mpu  y; <y:

my =ms +¥,,03 =03 +)3;

T .
Yy = (02:05) : (7)
ASD = As (%5, 5, 75).

BBemeM  MOHATHE — «CyMMapHOro — TOKasartens — 3arpaT  Ha
KOPPEKTUPOBKY», ITOCIIE pealn3alid U KOPPEKTHPOBKH TPETHEro ITala OH
paBeH:

ﬁ2,3()%l,yl,y1,5y2’yé) = AS(2)(£l’ylfy1,)+AS(D()’ez’yz’yé): (8)

!
rie KOMIIOHEHTBI )),,), BEKTOpa KOPPEKTHPOBKM Ha TPEThEM OTare

YIOBJIETBOPSIIOT PABEHCTBY:

nn * s,k
Zmhmlh —my— Y, —

1 m ’ * Kk
—| D( ) +1|=y wm Yy =W, (V5,t .8 ). )

2 \/(0'3+J’£)2+0'Z\/5

AHANOTMYHO  paccyxnas, IOJIyYHMM  3aJady  ONpPEACICHHUS
ONTUMANFHBIX (B CMBICIE BBIOPAHHOTO KpUTEpHs) 3HAYCHHWH BEKTOpa
KOPPEKTHPOBKH. 3aMETHM, YTO OOpaTHTh B MHHHMYM BEIHYHHY 17,4

Helb3d, T.K. IpU 000N Hamed KOPPEKTHPOBKE CyMMAapHBIC 3aTpaThl
714 (a Taoke W 3aTpathl AS") Ha KaXIOM IIare) OCTAIOTCA CITyHaitHO#

BemuuuHOH. OJHAKO MBI MOXXEM BBIOpaTh TaKyl KOPPEKTHPOBKY, NpHU
KOTOpOH cpenHee 3HadeHHe M([7],5,] CTOMMOCTH JOMONHUTEIHHO

HCHOJIB3YEMBIX PECYpPCOB OyI€T MUHIMMAIIBHO.
*
5. ®yHkuusi AoNoOMHMTENbHBIX 3aTpat. Ilycte # =f . UTOOHI
«yTMOXKMTBCSA» B 3aJaHHOE BpeMms z" MBI JTOKHBI KaKUM-TO 00paszoM
*
pacnpenennTh «OMO3IaHUe» X, = —m; MO OCTaBIIMMCs dTanaMm. Ecin Mbl
XOTHM KOMIICHCHPOBAaTh 3TO «OIO3JaHHE» x, HA BTOPOM OTame, To,
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OUYEBU/HO, [OJDKHBI TIPOBOAUTH TaKyl0 KOPPEKTHUPOBKY IapaMeTpoB
pacrupesieneHuss ero  NpOJODKUTENIBHOCTH, KOTOpash YMEHBIIUT H
MaTeMaTHYECKOEe OKUIAHUE f, M CPCAHEKBAPATUIECKOE OTKIOHCHHE gy

T.€. JIOJDKHO OBITH:
At =11, <0,

—_ ~ _ °
AO'[AZ —052 sz <0

HpI/I OTOM OYCBUIHO, CTOUMOCTL KOPPCKTUPOBKU IMPONOPHHOHAIbBHA

MOAYJISIM BETUYUH At_z,Aafz , T.C. As® ~ |At_2|; As® ~ ‘Aafz , HO At_2 =y,

— ’
Az’;z =¥ -
MOoHO JJ0Ka3aTh, YTO CpeHee 3HAUCHUEe CYyMMAapHOT0 ITOKa3aTes
3G PEKTUBHOCTH KOPPEKTUPOBKHU PABHO:

3
’ 2 ' b A 2 A '
M3V Vas Vor y3a ¥5) = D cox, + ¢ yo +¢7
v=l

rae

Xy =t —mp,y =y (¥4 ),

x2:x1 +y1»y£:l”2(y29t19t2 )3 (10)

Xy =Xy + 1, 1y =W (V3,45 o).

6. Cocrap/ieHHe W pellleHHe PEKYPPEHTHBLIX (yHKIHOHAIbHBIX

ypaBHenuii. CQopMynupyeM 3ajady ONTHUMU3ALUHM  KOPPEKTHPOBKU

nponecca MO mnsa paccmatpuBaeMoro mpumepa. TpeOyercs ompenenuTh
TAaKHe 3HAYCHUS )|, |, Vs, V3, V3,5 KOMIIOHEHTBI BEKTOpa KOPPEKTHPOBKH

Ha KaXIOM IIare, KOTOPhIC MAal0T MHHHMYM CPEIHEr0 CYMMapHOI'O
TTOKa3aTeNs 3aTpaT Ha KOPPeKTUPOoBKY (10):

772’3’4()61,f],f{,f%?é,%,%) = r?yi}n(x],511,)7{,)72,};,}3,}3’) =H
MIPY OTPAaHUYCHHUSAX:
Y=y (J’pt]*)s

W= (ot oty )y b (11)
» =l//2(y31,t;,t;*,t;*).
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J11s1 OTBICKAaHUS PEIICHUS 3a1a4K BBEIIEM B PACCMOTPEHHE (DYHKIHIO:

Uy (x) = I?Yl}n M3 NGV Vises Vot Vo) - (12)

Ilycts g4(x) — cpenHue MUHUMANbHbIE 3aTPAThl HA KOPPEKTHPOBKY

mporpaMMmbl  paboT B OJHOIIATOBOM OMepalMy, HadWHAoIIeHcs B
COCTOSIHUH X .
Jis BTOpOTO 3Tamna (IepBoro mara):

,ul()c) - \rumwr.l A5 (x’yl_,v’yl/.")’ (13)
npu y{y =y, (yly’tf)'

Jlanee mepexoauM K 2-X IIaroBOi OMEepaIin:

w(x)= min AP xy Ly, [+ (x+F
2 (%) (729 @23y ()] 2y 77 IL,L)
X2

U K 3-X IaroBoil onepanuu, o0beIUHssS MPU dTOM 2-i W 3-i maru B OJUH
miar. Torzia B COOTBETCTBUU C IMIPUHIUIIOM ONTHUMAJIBHOCTH [4]:

#5 (x )= min AS(Z)(x2’y3l’y;1 +ﬂ2(x2)),
73141 (14)
yéy =l//l (J’3y3t1*)~

Bemuunna luz (xz) OnpeACIsICTCs, TaK KE KaK L, (xl) , OIHAaKO Ha

BCIIOMOT'aTCJIbHbIC TICPEMCHHBLIC J’217J’§1 HaKJIaJAbIBACTCA OTpPaHUYCHUC

N _ * %k
yZl = lr//2 (yZI ’tl 7t2 ), a Ha BCIIOMOI'aTCJIbHBIC NEPEMCHHBIC

Y22,V UCTIONB3YEMbIE UL ONpENENeHnst gy (xz) — OrpaHu4YeHue

Y =Y, (J’22»t1 N ) :

23 (xz) = {yglig]}[AS(S) (xsz’m S Va1 )"‘,Ul (x3 ):|’

(15)
V3 =Y, (J’21atl ol ):xz =X+
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)= i )
22022 (16)

Vi =W <.V229t1 ol ),x3 =Xy + Y-

Pexyppentnbie cootHomenust (14), (15), (16) cooTBeTCTBYIOT
PETPOCIIEKTUBHOM pa3BepTKe (0OpaTHOMY XO/1y) ajlrOPUTMa, a 3HAUCHHMSI:

.)73); (x)’j;éy (x)’j}Zy :.)721’5}£y :j;él’j;ly (x):yZZ’j;l'y (x):y£2

SABJIAIOTCS  YCIIOBHO-ONITUMANIGHBIMM 3HAYEHHSIMH KOMIIOHEHTOB BEKTOpa
KOPPEKTHPOBKH.

Pemms MOCIIEN0BATENBHO GyHKIMOHATBHBIE
ypasuenus (14), (15), (16), npu x=x =t —m, onpeenseM
MUHUMAJIBHBIC CPCIHUC JTOINOJHHUTC/IbHBIC 3aTpaTbl Ha I/IH(bOpMaLII/IOHHOC
obecrieueHue:

p= (%) 0]

3areM, IMOCTPOWB MpPSIMYIO pa3BepTKy (NPsSMOH XOJ ajaropurMma),
omperenseM ONTHMalbHbIC 3HAUYCHHUSI KOMIIOHEHT BEKTOPa KOPPEKTUPOBKH.
OnrtumanbHas KOPPEKTUPOBKA Ha 2-OM 3Tarle:

h=n (xl ):
o (18)
N =3 (xl )

OnrumasbHas KOPPEKTHPOBKA Ha 3-eM dTare:
V= J72y (xl )’
A (19)
Yo =2, (xl )

OnrtumasbHas KOPPEKTUPOBKA Ha 4-0M JTarie:
Py = )71y (xl );
R (20)
Y3 =), (xl )

7. 3axarodenue. 3 BBINIEU3TOKEHHOTO METOAA YIPABICHUS
CJIe/IyeT, YTO HaWJeHHas ONTHMallbHas KoppekTupoBka (18-20) sBusercs
aJIalTUBHOM M 3aBHCUT OT TOTrO, Kak OyJeT pa3BHBaThbCs CITydalHBIN
Tporecc HHPOPMAMOHHOTO 00ECTICUCHHS.
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Mpbl He OmpeAeNuiIn >KEeCTKYIO «IporpaMMy KOPPEKTHPOBKU», HO

yKa3ajiu Jjs KaKIo# (a3sl mpolecca To «yIpaBieHHe», KOTOPBIM CIIEAYET
OTBEYaTh Ha Jr000H ciydalHbIi McX0 npeablayIeil (a3l

[IpencraBneHHBIN aIrOPUTM MOXKET OBITH NepepaboTaH IS IPYTrux

BUJIOB 3aKOHa paclpejieieHHs INPOAOIDKUTENIBHOCTH Kaxaod u3 das, a
TaKKe U BapHAHTOB C MEPECTAHOBKOW ATamoB (HAapUMEp, BCIEICTBHUE
W3MECHEHHS NPHOPUTETOB WM TPH IEJCHANPABICHHON pPaHAOMU3AINN
yepenoBanus (a3). TOYHOCTh OLIEHWBAHMS BBIMTPHINIA OT ONTHMHU3AINU B
OCHOBHOM OYZIET ONpPENENAThCS CTENEHbIO aJeKBAaTHOCTH 3aBUCHMOCTEH,

HCTIOJb3yeMbIX TIpH pacuere 3atpar AS").

10.
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PE®EPAT

Bonkose B.®., Kosanes A.Il, Ilompscaee C.A., Canyxoe B.HM. Anroputm
ONepPaTHBHOr0 yNpaBJieHHs pecypcaMiu NPH Pa3BepTHLIBAHMH CHCTEM
HHPOPMAIMOHHOTO 00ecTeYeHHsI CJI0KHBIX TEXHHYECKHX KOMILIEKCOB.
PaccmaTpuBaercst 3amaua ympaBieHHSI PAacXOAOM PECYPCOB B Mpoliecce
pasBepteiBanus cucteM uH(popmanmonHoro obecnedenus (PCHUO)  crnoxkHBIX
texanaeckux komruiekcoB (CTK). [Ipumenenne CTK mo neneBoMy Ha3HaYeHHIO, KakK
W TIPOLECC COOTBETCTBYIOIIETO HMH(MOPMAIMOHHOTO  OOECIIeUECHHs, OOBIYHO
OTPaHUYEHO JKECTKMMH JMPEKTUBHBIMU CpPOKaMH, HOJTOMY Jiro0as 3a/iepiKKa
HefonyctuMma. Ee ycTpaHeHue MoxeT ObITh peaqn30BaHO 4YacTO TOJBKO 33 CYET
NPUBJICYCHHSI JIOTMOJHUTENBHBIX HMH()OPMALMOHHBIX PECypcoB Ha IMOCICIYFOLINX
sranax. PaspaGortaHHbIl anroputm OasupyeTcss Ha TNPUHLMIIE ONTHMAIbHOCTH
P. beruiMaHa, MO3BOJIAIOLIEM ONPENENATh HE OKOHYATENIbHBIN TUIAaH KOPPEKTUPOBKH, a
pa3pabareiBaTh THOKYIO HpOTpaMMy YNpPaBIAIOIIMX BO3ACHCTBHH, 3aBUCAIINX OT
KOHKPETHOTO MCXO0Ja K)KIOT0 3Tara, JIUTEIFHOCTh KOTOPOTO MPEBBICHIIA 3aIaHHBIH
HOpMaTHB. JIaHHBIM aUrOPUTM MOXET OBITh PEATM30BaH B COOTBETCTBYIOIIHX
CHCTEeMaxX HOJICP)KKH IPUHATHS PEIICHHH, a TakkKe BKIIOYEH B HMHUTAIMOHHBIC
MoJenu rpoueccoB pasBeprbiBanusi U npuMeHenuss CTK. B crarbe onucekiBaercs
JeTalbHBIA  aJITOPUTM  ONTUMAIBHOH  KOPPEKTUPOBKM,  COOTBETCTBYHOLIMI
HOPMAaIbHOMY PacIpeeleHUIO MPOAODKUTENFHOCTH KaXI0T0 U3 3TanoB. B xadecTse
"MHOUKaTOpa" pacCMaTPUBACTCSl BEMMYMHA PUCKA HEBBIIOJHEHUS TPEeOOBaHUIMA
noTpebutens (3aka3uMka) IO CPOKY pPa3BEPTHIBAHMS CHCTEMBI HH(OPMAIMOHHOTO
obecnieuennst CTK, B kadecTBe mapaMeTpa COCTOSIHUS — BEJIMUHHA «OIO3JaHHsD.
BoiOpannsiii  mokasarens  yTOYHSAETCS IIOCHE  ONpENETeHHs OLCHKH
OXXHMIAEeMOH IIPOJODKUTEILHOCTH BBINOJMHEHHSI 33aayd C ydYeTOM OTCTaBaHUS,
BO3HUKILIETO IOC/IE 04epeHOoro srana. KoppekTupoBka peanusyercs 0 KpUTEpUIo
MHUHHMH3ALUH JIONOJHUTEIBHO TPHUBICKaeMbIX HH(MOPMALMOHHBIX PECYpCOB IIPH
OrpaHUYeHHU Ha pUCK HeBbInoiHeHus 3anad PCUO B 3agansblil cpok. Ha nmpumepe
yeTelpexdTanHoro mpouecca PCHO mis BapuaHTa OAHOLIATOBOH KOPPEKTHPOBKU
MIPUBOANTCS AHAIMTHUYECKOE pelIeHHe. Takoil BapHaHT MOXKET MMETh MECTO He
tonbko a1t PCHUO, Ho u s camoro mponecca MO CTK: Hanpumep, HepBblit Tam
— TIpeABapuUTeNbHOE IOMydeHHe MH(POpPMAIMN OT BHEIIHHX HCTOYHHKOB; BTOPOIt

9Tall — aNpHOpPHOE IOJy4eHHe MH(POPMALUH OT COOCTBEHHBIX CPEICTB; TPETHH
9Tall — OlEepaTHBHOE IIONydeHHe WH(POPMAIUH OT COOCTBEHHBIX CPEJCTB;
YeTBEPTBI ATall — KOHTPOJIb (haKTa HCIIOJIHEHUS 3aIUIAHUPOBAHHBIX NCHCTBUIL.

IpencraBneHHbI adropuT™M MOXET OBITH HepepaboTaH Iyl APYTHUX BHIOB 3aKOHA
pacrpeneneHus NPOIOIDKUTENPHOCTH KaXJoi m3 ¢as, a TakKe IJIsl BapUAHTOB C
MEPECTAHOBKON 3TanoB (HampuMmep, BCIEACTBHE M3MEHEHHS IPUOPUTETOB MIIH IPH
LIeJICHANPABICHHON paHmoMu3anuu depenoBanus (a3). TodHOCTH OlCHUBAHHSA
BEIMTPHIIIA OT ONTHMHU3AIUH B OCHOBHOM OyIeT OIpPENENATHCS CTEINEHBIO
aJIcKBaTHOCTH  3aBHUCHMOCTEH, MCHOIb3yeMbIX IIpM  pacueTe 3aTpaT Ha
KOPPEKTUPOBKY.
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SUMMARY

Volkov V.F., Kovalev A.P., Potryasaev S.A., Salukhov V.I. Algorithm of Sources
Management in Deploying of Information Support Systems for Complicated
Technical Complexes.

The paper discusses a task of sources consumption management in the
process of deploying information support systems for complicated technical
complexes (CTC). Application of CTC as well as the process of the corresponding
information support are usually limited by the exact prescribed terms, so any delay
is not allowable. The delay may be eliminated more often only by involving
additional information sources at later stages. The developed algorithm is based on
Bellman principle of optimality that allows one to define not the final correction
schedule, but to operate a flexible program of control actions, depending on the
concrete result at every stage, duration of which exceeds a defined norm. This
program can be used in the appropriate decision support systems and can be
included in the simulation models of CTC deploying and applying. The paper
describes a detailed algorithm for optimal correction, corresponding to the normal
distribution of stages durations. An “indicator” is represented by the risk magnitude
of failure to comply with customer’s requirements as to duration of information
support system deploying, and a state parameter is represented by the value of
“delay”. The selected indicator is specified after assessing the expected duration of
task performing, considering the delay that occurs after the next stage. Correction is
carried out according to the criterion of minimization of additional information
sources, when restricted to the risk of failure of information support system
deploying in a given period. The paper presents an analytical solution in terms of the
four-stage information support system deploying process for one-step correction
option. Such an option can take place not only for information support systems
deploying, but also for the process of CTC information support: for example, the
first stage is prior obtaining of information from external sources; the second stage
is prior obtaining of information from own funds; the third stage is operational
obtaining of information from own funds; the fourth stage is the control of
scheduled operations performing. The submitted algorithm can be reworked for
other distribution laws of stage durations and for options with permutation of stages
(for example, because of the priority changes or targeted randomization of phase
sequence). The accuracy of estimating a gain from optimization will be basically
determined by the degree of adequacy of the dependencies used for calculating costs
of adjustment.
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