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A.J1. KATYKCKUIA
O POJIU ®YHKIIMOHAJIBHO-
IMAPAMETPUYECKOI'O AHAJIN3A B OIIEHKE
IDOPEKTUBHOCTHU PABOTBI CUCTEMBbI

Kanyocckuii A.J]. O pojn pyHKIHOHAIBHO-TAPAMETPUYECKOI0 AHAJIU3A B OlleHKe 3P dex-
THBHOCTH Pa00ThI CHCTEMBI.

AnHoTtamus. B pabGote paccMarpuBaercs BOmpoc (GpopMUPOBaHHs MPOLEAyPbl HYHKIHOHAIIb-
HO-TIapaMETPUUECKOr0 aHAIIM3a, JIEKAILETO B OCHOBE NPOBEACHHs pacyera 3(P(HEeKTUBHOCTH
PpaboTEl MHOTO(YHKIIHOHATFHOTO KOMIIIEKCA IIPH PElIeHHH OIEpaTUBHBIX 3ajad, Mpesara-
I0TCSL COOTHOLIEHUsI JUIS pacyera, OTMEYaeTcsl Leeco00pasHOCTh BBEACHHS B KOMILICKCHI
YCTPOMCTB HH(POPMALIMOHHO MOIIACPIKKH.

KroueBnle ciioBa: cucrema, QyHKIMs, apamerp, 3p(heKTHBHOCTb, KOMIUIEKC, HH()OpMAI-
OHHasl MOJICPIKKa, OTIEPATUBHBIC 331a4H.

Kaluzhskiy A.D. About the role of functional and parametric analysis in estimation of
effectiveness of system’s operation.

Abstract. In this article we treat a question how to develop a procedure of functional and par-
ametric analysis, which is based on calculation of effectiveness of multifuncional complex
operation during decision making; we offer correlations for calculation, mark practicability of
adding of support devices to information complexes.

Keywords: system, function, parameter, effectiveness, complex, informational support, opera-
tional tasks.

1. TocTranoBka 3agaun. CoBpeMEHHBIE CUCTEMBI, B CBOEM OOJBIINH-
CTBe, Kak oTMe4eHO B [1], mpeacTaBistoT co00ii MHOTO()YHKIIMOHAIbHBIE
ynpasisemble yeaoBekoM koMiuiekcesl (CMK) 1, cooTBETCTBEHHO, OTHOCAT-
cs K kiaccy spratudeckux cuctem. Kaxasiii CMK npennasnaueH amsi BbI-
TIOJIHEHHSI PsiJia KOHKPETHBIX (DYHKIMH, KOTOpBIE PEANN3YIOTCS BXOJSIIUM
B €ro coctaB 000pymoBaHHEeM (IIOJCHCTEMaMH), 00CITYKUBACMBIM COOTBET-
CTBYIOIIUM MEPCOHAIOM. D (HEKTUBHOCTD BBIMOJHEHHs KKA0H (QyHKIUH
OTIpEIeTISIETCsI, COOTBETCTBEHHO, KakK 3()(EeKTHBHOCTHIO pabOTHI 000pyI0-
BaHMA, TaK U NPOQECCHOHATM3MOM U KBATH(UKAINEH nepcoHara.

Ornenka >¢dpextuBHOCTH paboTel CMK B 00mIem cirydae mpeamoaraet
ydeT 3(GQEeKTUBHOCTH PabOTHI BCEX €ro IOJCHCTEM M OOCITY>KHBAIOLIETO
nepcoHaia (KOJUIEKTHBa KOMIUIekca). Pabora cucTeMbl B LIeJIOM OLIEHHMBa-
eTcsl, HalpuMep, NPU PersIaMEeHTHBIX paboTax CHCTEMBbl, KOTJa KOHTPOJIU-
pYIOTCS BCe HEOOXOIUMBIE TIapaMeTphl 000pPYIOBaHUS BCEX €€ MOJCHCTEM,
YYaCTBYIOLIHMX B BBIMOJHEHNH BCeX (DYHKIUI CUCTEMBI, & YJICHBI KOJUIEKTH-
Ba MPOXOJAT EepeaTTEeCTAMI0, BKIIOYAIOIIYIO B ce0s U AMCIAHCePU3AIINI0
(ompenenenvie 3¢ HEKTUBHOCTH PabOTHI OPTaHN3MA).
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OpnHako, B KOHKPETHBIX 3KCIUTyaTallHOHHBIX YCJIOBHSX — B COOTBET-
CTBHUH C KaXk[0# moctaBieHHoH 3amaueir, CMK u3 Bcero cnekrpa ¢pyHKUnit
110 Ha3HAYEHHIO BBIMOJHACT, KaK MPABUIIO, OJHY—BE W3 HHUX, IPUUEM IS
OJIHOI 3aJauyl 3TO MOTYT OBITH OJHM (YHKIHH, IJIs1 IPYTOH - IPyTHE U T. 1.
B takux BapmaHTax Mcmonb30BaHUs gacTh mojacucreM CMK moryT ObITE He
3a7IcHCTBOBAHBI MM 33€HCTBOBAHBI YACTHIHO — COOTBETCTBEHHO, d(PdeK-
TUBHOCTh UX PabOTHI HE TaK BaKHA, KaKk 3(QQEKTUBHOCTh MOACUCTEM, BbI-
MOJHSIOIIMX [TOCTaBIEHHYIO 3a4ady. Hampumep, eciu cracaTenbHOE CyAHO,
uMeroIee Ha OOpTy crHeluaibHOe TITyOOKOBOIHOE 00OpyaOBaHHE, OyaeT
pemiate 3aja4y TPAaHCIOPTHPOBKU JIMYHOTO COCTaBa W TEXHHUKU (YTO B
OTIpPEeTICHHON CHTYaIlM{ BIIOJHE PEAJIbHO), TO 3(PEKTUBHOCTH BHIIOJIHE-
HUS JaHHOH 3aJauu CyJHOM (CHCTEMOH B LI€lIOM) HE JIOJKHA, €CTECTBEHHO,
3aBUCETh OT 3PPEKTUBHOCTH pabOTHI MM UCIIPABHOCTH 3TOTO 000pYyIOBa-
HUSL.

Pacuer a¢ppextnBHOCTH CMK B Iepro SKCIUTyaTaim, Kak OTMEICHO
B paborte [2], MOXXET IPOBOJUTHCS, KaK MMPABWIIO, B IBYX PEKUMaX: 3TO JIH-
00 TepuonMYeCcKUe niarosvle pacyemul 3¢pgexmusnocmu (IIPD) bynkum-
onnpoBanust CMK, mmbo — euennanosvie pacuemuvl s¢hexmusnocmu
(BPD). IIPO nomxHBI IPOBOIUTHCA, KaK IIPABUJIO, B IEPHO]] PErIaMEHTHBIX
paboT KOMILIeKca, Mociae PeMOHTa U T.I., B TO BpeMs, kak BPD, — mpu
BO3HHMKHOBEHUH ONEpaTHBHOI 3amaum, nocraBieHHoN nepen CMK, wnn
TIOCJIE CEPbE3HBIX OTKA30B 00OPYIOBaHHS €r0 KOHKPETHOM MO/ICUCTEMBI.

Takum o006pa3oM, CTENECHb BBHIMONHEHUS KOMIUIEKCOM (YHKIMHA MO
Ha3HAYEHHUIO ONpeNesieTcsi IM00 10 OTHOIICHHWIO KO BCEM €ro (pyHKIUSAM
(TTPD), nmubo mo kaxaoi ¢pyukwuu oraenbHo (BPD) — koraa ee BbimosHe-
HUe obecmeunBaercs dacThio moncucreM CMK, mpudeM ¢ pas3Hoit crerme-
HBIO BXKHOCTH KaKI0H M3 HUX (HAarpuMmep, NpH JaJbHEM MOX0/e KOpaos
Ba)XKHO MMETh KaHAJbI CBA3M U C OOJIBIION M C MaloH JajdbHOCTBIO, a TIPH
KOPOTKOM IIepeX0Jie — MOXKET OBITh JI0CTAaTOYHO OJIMDKHEH CBSI3M; B 3TOM
ciyyae HepaboTOCIIOCOOHOCTh YacTH ammnaparypbl CBsi3U Ha 3((GeKTHB-
HOCTh CHCTEMBI HE BJIMAET); HOCIEIHSSI OIepanus onpeenseTcs npouneny-
poit pynryuoHarLHO-NAPAMEMPULECKO20 AHANU3A CUCTEMBI.

IMox ¢yHKIMOHATBHO-TIAPAMETPUYECKUM aHainu30M cuctembl (DITA)
MTOHUMAETCS TMPOIeypa ONpPEIeNIEHIsI COOTBETCTBHUS CTOSIINX MEpen CH-
CTeMOH 3ajad, KOTOpBIE OMpPENeNsoTCs (QYHKIMOHAIBFHBIM Ha3HAUCHHEM
CHCTEMBI M ITapaMeTPOB €€ COCTABHBIX YacTel (IOCUCTEM, Y3JIOB, SJIEMEH-
TOB), HEOOXOIMMBIX JUUIS peaM3alliy 3THX 3a]a4, C YU€TOM YPOBHS BaXKHO-
CTH Ka)KI0H COCTaBHOW YacTH B PEIICHUN KaXKI0H 3a/1a4u.

Meronuka oneHKH 3()(HEeKTUBHOCTH CUCTEMBI NIPUMEHHUTENFHO K ILIa-
HOBOMY pacydeTy 3(QEKTUBHOCTH JIOCTATOYHO MOAPOOHO M3JIOKEHA B PsJIe
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pabot aBTopa [1, 2]. Uto xe kacaeTcs 3¢ (HeKTUBHOCTH (PyHKIIHOHNPOBAHHS
CMK mpu BBRIIOJTHEHWH MOCIETHAM OJHOM FUTH HECKOIBKUX (DYHKITHHA IO
Ha3HAYECHHUIO, TO METOAMKA €€ PacueTa JOJDKHA OBITh OTKOPPEKTHUPOBAHA C
yaeTroM 3¢ (PeKTUBHOCTH pabOTHl M BaKHOCTH Kaxkaod moxcuctemMslr CMK,
Y4acTBYIOUIEH B BBIIIOJIHEHWH COOTBETCTBYIOIIMX (pyHKnmil. DTOT BOmpoc
paccMaTtpuBaeTcs B HacTosmiel pabore B ¢opme mpoBeneHUS (YHKIHO-
HaJIBHO-NTApaMEeTPUUECKOTO aHaJIM3a M ydeTa €ro pe3ylbTaToB IpU OLEHKE
spdextuBHocTH PyHKIMoHMpoBanus CMK; ormernm, uto B pabote 00-
CyXJaercsl ToJbKo "TexHmueckas" cocrasisitomas ddexkrusHoctu CMK,
cocTaBisIonias, onpenensiemMas 3pQpeKTHBHOCTbI0 pabOThl IEpCOHaNa, pac-
cMoTpeHa B [3].

2. ODyHKIMOHAJIBLHO-TIAPaAMeTPUYeCKHii aHAIM3.

2.1. @yukyuu u noocucmemvr CMK. Tlepen HayamoM MpOLEAYPHI
@ITA momxeH ObITH poBeneH aHanm3 pyHkuuii CMK u onpeneneHs! Te U3
HUX, BBITOJIHEHHE KOTOPHIX HEOOXOIMUMO /IS PELICHMS IOCTAaBICHHOH 3a-
naun. Jlanee, HeOOXOIMMO MPOBECTH PAHKUPOBAHUE BHIOPAHHBIX (PyHKIMI
U OINPEAEINTh UX BECOBBbIE KOI(D(UIMEHTH! (HAIPUMEpP, MCHONB3YsI METOI
JUHTBUCTHYECKIX TepeMeHHBIX [4]). BrimomHenne kaxmoit pyrkmmn CMK
obecrieunBaeTcst pabOTON OJHOW MITH HECKOJIBKUX €r0 IOJICHCTEM; COOTBET-
CTBEHHO, cleAyeT mpoBecTH aHainu3 cocraBa CMK u onpenenuts moacu-
CTEMBI, KOTOPbIE JOJDKHBI Y4aCTBOBATh B BBHIMOJHEHUH ITUX (YHKIHH; B
KXol U3 mojacucTeM HeoOXOAMMO BBIICIUTH 00OPYIOBaHHUE, HEIOCPE-
CTBEHHO BBINONHSAOIIEe QYHKINH, 3PPEKTUBHOCTE pabOTHl KOTOpOro Oy-
JeT ompenensaTh d3PPEeKTHBHOCTh pemreHus AanHoW 3amaun CMK. Ucxons
13 BRXHOCTH JAaHHOTO OOOPYNOBaHMS OTHOCHTEIBHO JPYroro o0opyaoBa-
HUSI, Y9aCTBYIOIETO B BBINIOJIHEHUH AaHHOHN (DyHKIUH, HEOOXOJMMO OIpe-
JIETINTH €r0 BECOBbIE KO PHUIIUCHTHI.

2.2. IIpoueoypa @IIA. Tponenypa ®IIA cocTout, Kak 0TMEYAIOCh, B
OTIpE/ICIICHUU COOTBETCTBUS Kaxoi BeimonHsemMoit CMK (yHkImm neped-
HIO U 3HAYMMOCTH TOJICUCTEM, UX BBINOJHSIONMX. Takas mpoueaypa Tpe-
OyeT, C OJHO# CTOPOHBI, X "MPHUBI3KU" K COOTBETCTBYIOIIMM IOICHCTEMAaM
CMK, a c apyroit — ompeaeneHus: rpyIn NoKa3aTeNen, XapakTepu3yIoIux
000pyI0BaHUE, KOTOPOE OOCCIEYMBAET BBIMOIHECHUE KaXIOW (YHKIIUH,
IIPU 3TOM JOJDKHBI OBITH OIpENeNieHbl 3HAYCHHS Ka)KJOro IOKa3aTels U
OTHOCHTEIIbHAS BEJTMUNHA €r0 Beca (BaXKHOCTH).

CrenyromuM marom B mposeneHnn PITA sBnsercs dopmupoBanne
TaOIUIBI COOTBETCTBHS TPYII IMOKa3areiaed Kaxaoh w3 pyHkuuit. B sty
TabJIMIly BHOCHTCS TepedeHb (YHKIMH M COOTBETCTBYIOIIME KaXKIOH U3
HUX Ha3BaHUS IOJICHUCTEM, UX PEAJM3YIONINX, a TAKXKE MX BECOBBIC KO-
¢unuentsl. Kpome Toro, B oTaenbHble Tpadbl 3alHMCHIBAIOTCS MOKA3aTETN
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000pyIOBaHUS KAXKAOH MOACHCTEMBI U 3HAYEHHUS BECOBBIX KO3 (HUIHCH-
TOB COOTBETCTBYIOIINX MOKA3aTENECH.

2.3. Ocnognvle coomnouwienusn 011 pacuema 3IPpgexmuenocmu no
pesynomamam PIIA. B xkauecTBe HCXOIHBIX COOTHOLIEHUH AJIS pacueTa
HCTIONB3YIOTCS TpeUIokeHHbIe B [1] cooTHomeHMs s pacdera 3pdek-
tuBHOCTH CMK 1 K03 PurmenToB ycnexa moxasaTemnei.

OddextuBHOCTE pab0TEl CMK ¥y /i OTpenensercs 3hPpeKTHBHOCTBIO

paboThl ¥y, Kaxaoid n -oit nogcucteMbl CMK U MX B3aMMHBIM IPHOPUTETOM

(BecoBbMHu Ko3(duImeHTamMu [, ):

YcMmK :ZﬁnVn . 1)
Beipaxkenue a1 pacuera 3QPeKTUBHOCTH MOJCUCTEMBI }, U €€ COCTaBIIA-
IOIIUX MOXET OBITh MPEICTABICHO B BH/IC:

Vo= B » (2)
rae f; — BecoBod KO HIMEHT | -ro mokasaTenst MOACHCTEMBI; 7} —
K03 UIMEHTHI yCcrexa i -ro mokasareis mojcucteMsl; N — gucno pac-
cMmarpuBaeMbIx mokasareneit, i =[1 N].

BripaxkeHnst 1yt pacyera Kod(DGUIMEHTOB ycrexa 77; KaxIoro u3 i
NOKa3aTelel 3aMiChIBaeTCs CIACSAYIOMIIM 00pa3oM:
i ==yl ai; m =1= o] e 3)

e Cyumy &

ivaxe —— MHHHMaJIbHasi, MaKCUMaJIbHas (HO BCerjga Hauxyn-

mas) BeIMYMHA | -TO TOKa3aTels; ¢f — TeKyllee 3HaueHHe | -ro IoKasa-
Tesl.

JlaHHBIE COOTHOILIEHHS OMPEAEIISIOT MOTEHIINATIBHYIO 3P PEKTUBHOCTD
paboter CMK 06e3 "mpuBs3kn" K BBITOIHEHHIO €r0 KOHKPETHBIX (DYHKITHH.
Iporenypa ®ITA, kak 0TMEYAIOCh, MO3BOJISIET PACCUMTATh BEIUYUHY 3 (-
¢dexruBHOCTH paboTel CMK NpHMEHHTENPHO K PEIICHHI0 KOHKPETHBIX 3a-
Jia4 ITyTeM ydeTa B cooTHoueHusx (1), (2) ToIpKO TeX MOACUCTEM, KOTOphIE
ONpPENENAIOT BEINOJIHEHNE OCTABJIEHHBIX 3a1a4.

Takum oOpaszom, adexTrBHOCTE BhIMONMHEHUS CMK mocraBieHHOM
OIlepaTUBHOH 3a/laull y3 omperentercs 3PpGeKTHBHOCTBIO paboThl 000py10-
BaHMS KXIOH N -O¥ IOJCHCTEMBI IO BBITIOIHEHUIO KKAOW M -oi (pyHKINH
381494 ¥ 17/ Cpym A MX B3AUMHBIM IIPUOPUTETOM  B17/ i » @ TAKOKE B3aMMHBIM

npuoputeToM GYHKUUH Ly,

y3ZZﬂd)mZ(IBH/Cnm7H/Cnm)- 4)
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PasBepHyTOE BBIpakeHHEe BeMMUUHBI 3 dexTrBHOCTH padoTel CMK mo
BBITIOJIHEHHIO €r0 KaXI0i M-0i QYHKIMH Yom ONPEIeNsieTcs, Kak:

Yom = Bom Brzicim? i cim + Brricam? mm1c2m +

5
+Bricam?iicam ). ©

3akJroueHue. B 3akmodeHHEe HagO OTMETHTH, YTO MPEATIOKEHHAS B
pabote mpoueaypa (yHKIMOHAIBHO-NAPAMETPUIECKOTO AaHAJIN3a MOJKET
OBITh peam30BaHa Ha MpaKTUKe mpu BBeneHNH B coctaB CMK YcrpoticTBa
nHpOopMannoHHOW moaaepxkku kKomiuiekca (YUIIK), mpemHazHadeHHOTO
JUIL TIpOBeIeHUsl pacueToB d(ddektuBHOCTH (yHKIHoHMpoBaHus CMK B
MIEPHOA IKCIUTyaTaly. J{eo B TOM, YTO BOIIPOC NPHUHATHS PEMICHHUS O BO3-
MokHOCTH BbimoHeHuss CMK To#t winm MHOHN 3a7aul OTHOCHTCS K KIIaccy
OTEpaTUBHBIX 3a/1a4; COOTBETCTBEHHO, JOCTOBEPHOCTh NPUHATHS PELICHUS
OIIpeessieTCsl YPOBHEM JIOCTOBEPHOCTH MH(OpMaUHU O peanbHoi 3ddek-
TUBHOCTU paboThl 000pYyIOBaHMUS, 33€HCTBOBAHHOIO B PEIICHUH NaHHON
3aja4yn nojcucteM. PeanbHas 3ddexkTHBHOCTH pabOTHl, B CBOIO Ouepenb,
MOXET OBITh ONpeJielieHa TOJIbKO Ha OCHOBE ONEpaTHBHOW WH(OpMauy OT
COOTBETCTBYIOIIEro 000pynoBaHMs. Takoi pacyeT MOXKET OBITH BBIIOJIHEH
B YUIIK, raoe mpeamonaraercs Hanmaue HHTEp(EHCOB, 00eCIeUnBarOIINX
IpueM onepaTuBHOM HHPopManuu ot odopynoBanust CMK 1o mokambHBIM
JIMHUSIM CBSI3H.

YUIIK, npeacrapisitoniee co00i OTHOCHTEIBHO HECIOKHOE H HEAOPO-
rOe YCTPOMCTBO, SIBISETCS ANIapaTypoll aBTOHOMHOI M MOKET OBITh BBe-
JIEHO B cocTaB mpaktudecku Jobdoro CMK Ha mo6oit ctaanu ero xu3HeH-
Horo 1ukia. Hexoropeie Bonpocskl moctpoenust Y UIIK paccMoTpens! B pas-
nene 6 [1]u B [5].
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PE®EPAT

Kanyxcexuii A/l O poan (PyHKUMOHAJBHO-NIAPAMETPUYECKOI0
aHa/Iu3a B olleHKe 3(PeKTUBHOCTH PadOThI CHCTEMBI.

BonbmMHCTBO COBpEMEHHBIX CHCTEM IPEACTaBIAET CO00H MHOro(QYHKIHO-
HaJIbHBIE ynpairsieMble denoBekoM komintekesl (CMK). Kaxnerit CMK npennasna-
YeH JUIS BBINOJHEHUS psifia KOHKPETHBIX (YHKIMH, KOTOpPBIE pealn3yloTcs BXOIS-
OIMM B €ro cocTaB 00opyaoBaHHEM (TOACHUCTEMaMH), OOCITY)KUBAaEMbIM COOTBET-
CTBYIOIIUM NEPCOHANIOM. D(P(HEKTUBHOCTh BBIMOIHEHUS KKIOH QYHKIMU ompese-
JIeTcs, COOTBETCTBEHHO, KaK 3 (EeKTUBHOCTHIO PadOTHI 000pyAOBaHUS, TaK U MpPO-
(beccnoHamM3MOM M KBaIu(UKalKeil epcoHana.

B pabote ormedaercs, 4TO B KOHKPETHBIX KCILTyaTallMOHHBIX YCIOBUSIX — B
COOTBETCTBUM C KaXI0H moctaBiieHHOH 3anadeir, CMK u3 Bcero criexrpa ¢yHKmi
10 Ha3HAYCHHUIO BBITOJHSCT, KaK MIPABHJIO, OAHY—IBE W3 HUX, MPUYEM U1 OJHOH
3a7a4u 3TO MOTYT OBITH OJHY (YHKLUH, IS Ipyroil — apyrue u T. 1. B Takux Ba-
puaHTax HCroyb30BaHUs 4acTh moxacucreM CMK moxkeT ObITh He 3ajeiicTBOBaHa
WM 3a[eCTBOBaHA YaCTUYHO — COOTBETCTBEHHO, 3(PEKTUBHOCTh MX PabOTHl HE
TaK Ba)kKHa, KaK 3(p(HeKTUBHOCTH MMOJCUCTEM, BBITOTHSIIONINX OCTABICHHYIO 3aady.

OtmeuaeTcsa Takke, 4to pacueT dp¢pextuBHocTH CMK B mepuox skcmyaTa-
LM MOKET IPOBOJUTHCS, KaK IPABUIIO, B IBYX PEKHMAX: 3TO JIHOO MEPHOIUIECKUE
nnanogvle pacuemvl 3¢ppexmusnocmu (IPD) dynkumonupoBanuss CMK, nmmbo —
eHennanosvle pacuemuvl dppexmusnocmu (BPD), mpuuem [1PD momkHBI MpoBO-
JIUTHCS, KaK TPaBHIIO, B HEPHOJ PErlaMEeHTHBIX pabdoT Komiulekca, a BPD — mpu
BO3HUKHOBEHHH ONEpaTUBHOW 3amauu, rnocrapieHHol nepenq CMK, wiu nocne ce-
PBE3HBIX OTKAa30B 000PYJOBAHUS €r0 KOHKPETHON ITOJICHCTEMBL.

Takum 00pa3oM, CTETIEHb BHITIOTHEHHS KOMIUIEKCOM (DYHKIHH 110 Ha3HAYEHHIO
ompenensercs MO0 Mo OTHOHIEHHIO KO BceM ero ¢yakmusm (I1P3J), mubo mo xax-
noi ¢yHKuH otaensHO (BPD) — korma ee BrImoiaHEHHE 00ecIIieYMBaeTCs YacThIO
noxacucteM CMK, npuyeM ¢ pa3HON CTENEHBIO BaKHOCTH KaXJIOW U3 HUX (Hampu-
Mep, TP AaNbHEM MoXoJe Kopaliisi Ba)KHO MMETh KaHaJbl CBSI3H U C OOJBIION H C
MaJioif TaJIbHOCTBIO, @ IPH KOPOTKOM IEPEX0/ie — MOXKET OBITh JOCTATOYHO ONVIK-
HeW CBS3W; B 3TOM Cllydae HepabOTOCIIOCOOHOCTh YacTH anmapaTyphl CB3U Ha d(-
(heKTUBHOCTH CHCTEMBI HE BIHSET); MOCIEHHSS ONEPaIHs ONpPEeAeNseTCs MPOoLeny-
poit dyuxyuonanvHo-napamempuuecko2o aHanu3a CACTEMBI.

B pabote nmaercs ompenenenue MOHATHSA «(GYHKINOHATBHO-TIApaMETPHUIECKUit
aHaIN3 CHCTEMBI», IIPUBOSTCS COOTHOMICHHS AT pacdeTa 3 PEeKTHBHOCTH BBHINOI-
HeHnss CMK omnepaTuBHBIX 3a/1au, yKa3blBaeTCs Ha BO3MOXHOCTb M Iienecoobpas-
HOCTb pa3paboTKu ycTpoiicTBa nHdopmaronHoit mognepxku komiiekca (YUIIK),
HpeIHa3HaYeHHOTO ISl IPOBE/ICHUS pacyeToB P (PEKTHBHOCTH (HYHKIHOHUPOBAHHS
CMK B nepuon skcrmutyatanuu. Otmeuaercst Taxke, uyro YUIIK npexncrasnser co-
00#1 OTHOCHTEIBFHO HECIOXXKHOE U HEIOPOToe YCTPOWCTBO, SIBISAETCS armapaTypon
aBTOHOMHOI M MOXKeT OBITh BBEICHO B cocTaB mpaktudeckn moboro CMK Ha mio-
0011 cTagny ero )KU3HEHHOTO IHKIIA.
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SUMMARY

Kaluzhskiy 4. About the role of functional and parametric analysis in
estimation of effectiveness of system operation.

The majority of modern systems are multifunctional complexes managed by
humans (CMC). Every CMC is developed for definite purposes and functions which
are realized by its technical components (sub-systems) managed by personnel. Ef-
fectiveness of every step and function is determined both by effectiveness of equip-
ment operation and personnel professionalism and qualification.

In the article we show that in specific operational situation — in accordance
with specific task, CMC usually makes one or two tasks of all possible ones, where
for the first task can be used one part of functions and for another — other ones. In
this case some of CMC subsystems can not be used at all or used partly, thereafter
effectiveness of their work is not so important as effectiveness of subsystems ful-
filling an assigned task.

Also we mark that calculation of CMC effectiveness during operation can be
passed in 2 different modes: periodical planned CMC effectiveness calculations
(PEC) or off-schedule effectiveness calculations (OSEC), where PEC should be
passed during regulation complex operation, and OSEC should be used for opera-
tional task assigned to CMC or after important accidents or failure of subsystem
equipment.

As a result a level of compliance of functions by the complex is fixed both
concerning all its functions (PEC) or every function apart (OSEC) — when its com-
pliance is ensured by some sub-system of CMC, at that with various level of im-
portance of every sub-system (for example, for distant sailing it's very important to
have different channels with long and short-distance coverage in a ship, but for coast
navigation it's possible to have only short-distance coverage channels; in this case
not functioning of some equipment will not influence the system effectiveness); the
last activity is determined by a procedure of system functional and parametric anal-
ysis

We give a definition for “system functional and parametric analysis”, present
correlations to calculate effectiveness of CMC operations and operational tasks per-
formed by CMC, show a possibility and practicability of development of the com-
plex information support hardware (CISH), destined to calculate effectiveness of
CMC during operation. Also we mark that the CISH is not a very complicated and
not expensive hardware, which is autonomic and can be included as a part of any
CMC on every step of the complex life cycle.
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