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KntoueBble crnoBa: cuTyaLMoHHoOe ynpasneHue — pertinent
management; NokasaTenuKa4yecTsa dyHKLMOHUPOBAHMS —
functional quality indicators; TexHonorms rubkmx ctparermm—
flexible  strategies  technology;  adpdektmsHOCTL
dyHKUMOHMpoBaHus — functional efficiency.

B cratbe paccmatpuBatoTCs 3apayvM CUTYaLlMOHHOTO
ynpaBneHnsi KOCMUYECKMMM CPEACTBAMM U CBA3AHHbIE C
HMMMK BOMPOChI onTMMarnbHoro Bbibopa. MNMpepnaraertcs
TEXHONOrMsl TMBKMX CTpaTerni M aHanMsMpyroTcs
NMOMOXEHHblIE B €€ OCHOBY MPMHLUMMbI YMNPaBneHus.
[laeTcsi xapaKTepMCTMKa OCHOBHbIX MOKa3aTenemn
KayecTBa PyHKLMOHMPOBAHUS KOCMMUYECKUX CPEeACTB.

The article considers the problems of pertinent
management of outer space systems and related op-
timal choice issues. The flexible strategies approach
is proposed and control principles underlying it are
analyzed. Principal indicators of functional quality of
outer space systems are described.

Ha coBpeMeHHOM 3Tarre pa3BUTVA KOCMIYECKNX CPEJICTB
(KC) pemrenne 3aga4 ynpasJieH s HEBO3MOYKHO 6e3 aBTO-
MaTUBMPOBAaHHBIX cucTeM ypaienns (ACY). [Ipumenenne
ACY nozBousisieT 00ecrieunTb MaKCUMaJIbHY0 3pPeKTIB-
HOCTB Mcrionb3oBanua KC rmpy perreHny mocTaBIeHHbIX
LIeJIEBBIX 3aJ]ad B Pal3JIMYHBIX yCJIOBUAX 0OCTaHOBKNU. B
HacTosAmlee BpeMa ACY BBITIOJIHAIOT He TOJILKO BCIIOMOTa-
TeJIbHBIE OIlepalyy, TaKJe KaK IIepesiada, OToOpaskeHne
IIOKYMEHTVPOBaHYE MPKYJINPYIOLIe MHMOPMALN, HO U
BCe Jallle IIPMBJIEKAIOTCA K OCHOBHBIM (DYHKIIVISIM yIIpaB-
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senns. CoBpeMeHHBIN YPOBEHb Pa3BUTUA TEXHIYECKOTO
¥ HIporpaMMHOro KomroHeHTOB ACY B 3HaYMTEJBHON
CTeNIeHM II03BOJIAET MM BBIIOJHATH (DYHKIMM OIIpesie-
JIeHUd 11eJIeli ¥ BeIOopa Kypca IeiCTBIIA, IIJIaHMPOBaHNA,
OIIEPATMBHOTO YIIPAaBJIEHN Y KOHTPOJIA, aHAJI3a U KOOP-
nuHanym. ObecrnieueHre TeOPeTUYECKUX OCHOB (PYHKII-
onmpoBauna ACY ocHOBBIBaeTCs Ha pasfesax KubepHe-
THKV, BKJIIOYAIOIMX B CBOJ COCTAaB BOIIPOCHI OIITVMAJIb-
HOTO IJIAHVPOBAHNUA 1 YIIPaBJICHN A, & TAKIKE OL[€HVMBAHA
KadeCTBEHHBIX ITOKa3aTeJIeN U OIIePaTVBHOTO IPUHATUA
peleHnii B yCJIOBUAX HeonrpeeieHHoCT. OTHAKO COBpe-
MeHHas MpoLeaypa IPUHATHUA PeLIeHNs JOJLKHA ObITh
OCHOBaHa Ha IIPUHIMIIE IIPOIPaMMHO-IIEJIEBOTO IIOAXO0A
¥ MeXaHM3Me YCTAHOBJIEHNA YETKOTO Pa3JINUuMa MEKIY
CTEIEHBIO MICTVHHOCTY VI MEPOJ HEOIIPEeLeJIEHHOCTH ITOCTY -
MIVIBIIIEV] V1 MICTIOJIb3Y €MOYI JIJIA YIIPaBJICHNA MHMOPMAIINIL.
Vlcniosnp30BaHME IPY IOCTPOEHMM ¥ OPraHM3anyy (PYHK-
myoHnpoBanusa ACY MeTOI0B OITVMM3aLINI, alallTaIn
Y MHTEJJIEKTYaJI3aly IT03BOJIAET JOOUThCA yIOBJIET-
BOpPEHMA BO3PACTAIOMNX TpebDOBaHMI IO YCTONYMBOCTH
7 3P PERTUBHOCTY UX (PYHKIIVIOHNPOBAHUA.

B mocsenHee BpeMs CHENVAJIVICTBI 110 YIIPABJICHNIO
CJIOXKHBIMM CYICTEMAMI B YCJIOBYMAX KOOPAVIHATHO, CTPYK-
TYPHOI U KPUTePMaJIbHOM HEOIIPeNeJIEHHOCTH BCE dallle
o0paIraTesa K TeEMe CUTYAIMOHHOIO yrpasieHns. Ilpn
3TOM I10J] CUTYaIVIOHHBIM yIIPaBJIEHVEM [IOHMMAOT METOL
YIIPaBJIEHNA CJIOKHBIMY TEXHIYECKIMI J OPraHMB3aIVI0OH-
HBIMJ CHICTEMaMJ, OCHOBAHHBIII Ha MEeAX TEOPUN VICKYC-
CTBEHHOTO MHTEJIJIEKTA, IIPEATIOJATAIOIX [IPeICTaBIIEHNIE
3HaHMI1 006 00'bEKTE yIIpaBJIEHN A, OKPY-KAIOIIel ero cpesie
u criocobax ynpaBJIeHNA MM Ha YPOBHE JIOTMKO-JIVIHIBUCTVI-
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YeCKUX MOZeJIEeN, JICIIOJIb30BaHMe 00y deHNd (aJarTaim 1
CaMOOPTaHM3alM) B KAYECTBE OCHOBHBIX DJIEMEHTOB 1PN
IIOCTPOEHNN IIPOLIeAYP YIIPABJIEHNUA 110 TEKYIIIVIM CUTya~
LIVIAM, a TaKYKe JICTIOJIb30BaHME JeyKTUBHBIX CUCTEM JJIA
IIOCTPOEHNA MHOTOIIArOBBIX pertenuii [1, 2, 6].

Vlnen cutyammoHHOrO yripaByIeHU s HAaXOAAT IIIMPOKOe
IIpYIMEHEHVE He TOJIBKO IIPY PEIIIeHNY BOIIPOCOB YIIPABJIEHNA
IIPOVM3BOJICTBOM V1 SKOHOMMKOJ, HO M B 00JIACTY rocyAap-
CTBEHHOTO yIIPaBJIEHNA Y BOEHHOM JieJie. VI MosKHO roBo-
PUTB 0 KOHIlenmy cuTyanyorHoro yipasiernd (KCY) KC,
IIpeAnoJararlel OpraHn3anyio B yIIpaBJIgIolleli CucTeMe
BCEBO3MOSKHBIX IH(POPMAIMOHHBIX 00PaTHBIX CBA3€I, I03BO-
JIAIOIIVX KOHTPOJIMPOBATh, MAEHTU(UIVPOBATE Y IIPOTHO-
3MPOBATb CKJIAIBIBAIOIIYIOCA CUTYAIMIO, & TAKIKE VICIIONb-
30BaTh IOJIy4YEeHHBIE JJAHHBIE JJIs KOPPEKIMI IIPOLEAYD
BBIPAOOTKM yIIPABJIAIOIINX BO3IEVICTBUI, IIPIKJIIAIbIBA -
€MBIX K O0'BEKTY yIIPaBJIEHUA.

Crnenyer ormetuthb, uTo KCY OTBEdalOT HNPMHIUIIBI
ynpasJyeHud B popMe 00PaTHOI cBA3M (yIIpaBJieHNe I10
BBIXOJY, IT0 COCTOSIHMIO MJIVI II0 OTKJIOHEHMIO), IIPVHIVIIBI
p0obaCTHOTO (HETYBCTBUTEIBHOTO) YIIPABJIEHNA, TPYHIINIIBI
VHBApPMaHTHOTO (HE3aBMCHMMOIO) yIIpaBJIEHNs, a TaKKe
IPVHIMIBI JAITYBHOTO (C KOOPAMHATHO M ITapaMeTpy-
YECKOJ aZjaliTaryell) yIpaBJIeHNsa ¥ IPYHIUIIbI yIIpaB-
JIEeH)A ¢ caMoopraumsanyeii [2].

OpHaKo cJIeyeT OTMETUTD, YTO He BCAKOE yIIpaBJIEHNe
B (popMe 00paTHOI CBA3Y OTBEYAET OCHOBOIIOJIATAOIIE
CYICTEMHO-K/OePHEeTIYEeCKO M/I€0JIOT MY IIPOrPaMMHO-11eJIe-
Boro nogxoza (ITITIT). 3To 00 bACHAETCA B IEPBYIO OYepeib
TEeM, B KaKOJl CTENIeHM IIPYHIII YIIPAaBJIEHNUA OPYEHTV-
POBaH Ha IOCTVKEHIE CTOAIIEN 1Tepe sl 00'beKTOM yIIpaB-
JIEHVIS TeHePaJIbHOI 1eJi. B 3ToM cMbICIIe CKIIagbIBaeTCA

I1apaJoKCaJIbHAA CUTYalVs, KOT[a CYCTEMBI IIPOrPaMMHOTO
YIIpaBJIEH) A OKa3bIBAIOTCA B OOJIBIIIEN CTETIEH) COOTBET-
crBytoummy unaeosiorvy I, yem caepArmie cucTeMbl
B (popme obpaTHOI cBA3K. II03TOMY NIPUMHINMIIBL YIIPaB-
JIEHVIA I1eJIecO00Pas3Ho MoPas3IesIATh eIl€ U 10 CTEIIeHN
ux coorBeTcTBUA IIIII Ilpensaraercsa IpUHIUIIBIL yIIPaB-
JIeHVIsI, OPMEHTMPOBAHHBIE Ha O€3yCIJIOBHOE NOCTIKEHNIE
L1eJ1M, KJIacCU(PUIIPOBATE KaK MHTErpaJIbHbIe (TJ100aIbHO-
LieJieBBIe), & 00eCIIeuMBAOIIVE TOCTMKEHNE JIOKAJIbHBIX
(BCcrIOMOTaTENILHBIX) IeJieli — Kak AuddepeHIatbHble
(JIOKaJIbHO-11EJIEBBIE).

IIpm sTOM K 00BEKTAM BHEIIHE cpebl OTHOCUTCH B
TOM 4McJIe M cTapiias (II0 YPOBHIO MepapXui) CUCTeEMA,
hopMUpYIOIIIaA LIeJ N IJIA UCCIIELyEeMOI CYICTEMBI, a I1eJIN,
IIOCTaBJIEHHBIE BBIIIECTOAIIEN CUCTEMOM, KaK IIPaBUJIO,
JIOITYCKAIOT IEKOMITOSVIIVIIO, II03BOJIAIOILYIO IIOCTPONTD Ha
OCHOBE JICIIOJIb30BaHMA METOJIOB CMCTEMHOTO aHam3a [7]
COOTBETCTBYIOIIIEE €PEBO LIeJIell 11 3a1at, CBA3bIBAIOIIIEe
YaCTHBIE IIeJIV OTIeJIbHBIX OIIePalnii ¢ rI00aJIbHOM IEJIBIO
(DbYHKIVOHMPOBAaHNA MICCIIEYEeMON CYICTEMBL

Crioco0bI TOCTIKEHMA 111V B HEKOTOPOI 00J1aCTY 4eJIo-
BEYECKOI JeATeJIbHOCTH, IIPeIIoararlye Haaudne y
MICTIOJIHUTEJIA YMEHNI, HAaBBIKOB M 3HAHMIA O II0CJIEI0BATEIb-
HOCTY BBIIIOJIHEHM S IeJICTBI (OIlepaliii) 10 yCIIEITHOMY
ZIOCTVIXKEHNIO ITOCTAaBJIEHHOM 1€V ¥ HeOOXOAVIMOM TEeXHO-
JIOTMYECKOl OCHACTKY (MHCTPYMEHTOB, IIPMCIIOCODIIEHMI]),
0e3 KOTOpPBIX obecrieunThs TpebyeMyro 3(P(PEeKTUBHOCTD
IeATeJIbHOCTY He IIPEeICTaBIAETCA BOSMOYKHBIM, 0OBIYHO
Ha3bIBaIOT TEXHOJIOTME. JTO IIOHATME HamboJiee IIIPOKO
JICIIOJIB3YeTCHA B IIPOM3BOACTBEHHOM cpepe 1 hopMUpyeT
OIIpeJIeIEHHBII ITIepeyeHb, TOPANOK V1 Y CJIOBYA BBIITOJTHEHNA
IIPOM3BOACTBEHHBIX OIlepalyii, 00ecIeurBaoIX yCTO-
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YNBBI IIPOLIECC IOy YEeHN BBIXOJHON IIPOLYKIVIM C 3aJaH-
HBIMJ Ka4eCTBeHHbIMY IToKasaTesaMu. OJHAKO TeXHOJIOTA
C CaMBbIX He3aIIaMATHBIX BPEMEH OblLyIa IIPYCYIIA HE TOJIBKO
peMéciiaM, IPOMU3BOAAIIVIM MaTePHaJIbHbIE I[EHHOCT, HO
U JPYTMM BUJAM 4YeJIOBEUeCKOi eATeJIbHOCTY, OTHOCH-
IIVMIMCA K JYXOBHOM cpepe. Tarum 06pa3oM, TEXHOJIOTHIO
MOSKHO OIIpeJIesINTh KaK KOMILJIEKC (MHOMKEeCTBO) OoIlepaLuii
HaJ MaTepUaJbHBIMI 1 HEMaTePUaJIbHBIMY 00 BeKTaMu C
OIIpezieJIEHHBIM HaOOPOM OTHOIIIEHNI MEKLY HYMM, OIIpe-
IeJAIOIX ITOPAJOK VX BBIIIOJIHEHN)A, & TaKyKe HabopoM
COOTBETCTBYIOIINX NHCTPYKINIA, IepeYHEM COOTBETCTBY -
IOILIEr0 OCHAIIEeHM A, YCJIOBUI ¥ OTPaHMYeH NI 110 BBIIIOJI-
HEHJIO KasKJI0l 13 omepanyii, 00ecreunBaoImx JOCT-
sKeHuA TpebyeMoro pe3yJibTaTa (11eJM) ¢ 3aJaHHbIM Kade-
ctBoM. IIpoliecc mpuMeHeHNA TEXHOJIOTUN AJ1A PeIleHN S
COOTBETCTBYIOIIEN 3a7jauyt MIIM TOCTVIMKEHNA OIIPe e IEHHOI
11eJ1v1 OOBIYHO Ha3bIBAIOT TEXHOJIOTMYECKMM ITporieccoM. Ecim
TEXHOJIOTMYECKII ITPOIIeCC ABJIAETCSA IePUOANIECKY IIOBTO-
PAIOIIIMCSA, HAIIPYIMED B CIIydae MHOTOKPATHOTO ITOCJIEI0-
BAaTEJIBHOTO PelleHNA [IOCTABJIEHHO 3a4a4l, TO OOBIYHO
TOBOPAT O TEXHOJIOTMYIECKOM IKJIEe. TeXHOJIOIA, CBA3aHHAA
C opraHmusalyeil yrpapjaeHnsa 00 beKTOM I IIPOLIECCOM,
Ha3BbIBAETCA TEXHOJIOIVEN yIrpaBJieHyA. TeXHOJIOoA yIpas-
JIeHVA ABJIAETCA IPAKTUYIECKON peas3alyiel MAe0JIOI VN,
3aJI0KEHHOJI B OPTaHM3aIMIO YIIPaBJIeHNA 00'bEKTOM 1 OIIpe-
ZleJIAeMOI] JICTIONIb3YEMBIMY IIPMHLIMIIAMY YIIPaBJIEHA.
TexXHOJIOTYECKYe PellleHN A II0 BOIIPOocaM aBTOMAaTU3Y-
poBanHoro yrpasiernd KC BXoIAT B cocTas X MeToaude-
ckoro obecrieueHnda. PazpaboTka mepCcrekTUBHBIX TEXHO-
JIOTMII yIIpaBJIEHN A, CIIOCOOHBIX CYII[ECTBEHHO ITIOBBICUTD
5(p(PEeKTUBHOCTE 11€JI€BOT0 (DYHKIIMOHMPOBAHNA CUCTEMBI,
ABJISIETCA CJIOXKHBIM ¥ MHOTO3TAITHBIM IIPOIIECCOM BBIPA-
OOTKM ¥ IPUHATHUA PELIeHNIA.

TexHoJorMM ypaBJieHNnsd, pa3padoTaHHbIe Ha OCHOBE
MIPYMHIIIOB yIIpaBJeHus, cooTBeTcTBYomMX KCY 1 orse-
garomux uneosoruy IIIIII, mpuHATO Ha3bIBATh TEXHOJIO-
rmamy rubkux crparternii [3, 7). Ha pue. 1 mpencraBiieHbl
OCHOBHBIE IIPYHIINIIBI yIIpaBJjeHud, orBedaorme KCY, a
TaKsKe BbIJIeJIeHbI IIPYUHIAIIBI (PMHUTHOTO ¥ UTEPAIIOH-
HOTO IIPOTPaMMHOTO YIIPaBJIEHN (C MTEPALIVIOHHON KOPPEK-
LIVIeTl IIPOrPaMMBbl YIIPAaBJIEHNs), OTBEYAIOIIIE VIE0JIOT N
IIITII. VImeHHO 5TH Ba IIPMHINIIA YIIPaBJIEHNA I0JI0MKEHBI
B OCHOBY TE€XHOJIOTMY I'MOKMX CTPaTETMIA.

Bompoc noctuskeHnA IOCTaBIIEHHBIX [TIePeJ] CUCTEMON
11eJIeil TECHO CBA3AaH C ITOHATMEM d9PPEKTUBHOCTY (PYHK-
LIMIOHVPOBAHNUA, KOTOPOE CTAHOBUTCA COLEPIKATEIbHBIM
JIMIIB B CIIydae, eCJIM B ABHOM BIUJIE OIIPEZIEJIEHO €€ IIeJIeBOe
npenHasHadenue. [Ipy 5ToM o ITOJTHOTE 11 KaUeCcTBe peasin-
3aIV WY PeaJin3yeMOCT IIOCTaBJIEHHbIX IIEPe]] paccMa-
TPUBaEeMO¥i CYCTeMOl rJ100aJIbHbIX 3872 U [1eJieli Cy AT
II0 IOCTUTaeMOMY €elo IesieBoMy 3(ppeKTy, He 3abbIBas o
[TOHECEHHBIX IIPY HTOM MaTePUAJILHBIX Y IPOYMX 3aTPATAX.
s mocTuskeHn A 1eJ1elt, mocrasyeHHbIX epen KC, Heob-
XOIVIMa COOTBETCTBYIOIAA AeATEJIbHOCTD, BKIIIOYAIOIA A
B cebs yIIOpAI0YEeHHYIO COBOKYITHOCTD B3aVIMOCBA3aHHBIX
ZericTBUiL, 00 beAVIHEHHBIX eVIHBIM 3aMbICJIOM, KOTOPYIO
[IPMHATO Ha3bIBATh oneparweii [3, 7). [louarue "omepanmsa”
ABJIAETCA IeHTPAJIbHBIM B IIpOOJIeMaTIKe VCCIIeJOBAHNA
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3P (PEeKTUBHOCTY CUCTEM, TAK KK C €T0 IIOMOIIILIO YIaeTCs
KaK Ha COZep KaTeJIbHOM, TaK 1 Ha (DOPMaJIbHOM YPOBHE
OIIVICAHMA CYICTEM CBSA3BIBATE JKeJlaeMble Pe3yJIbTaThl X
JeATeIbHOCTH ¢ (DaKTUYIEeCKN II0TydaeMbIMuL. B aToMm coryyae
nporiecc pyHKImoHupoBauua KC nHTeprpeTnpyeTcd Kak
IIPOIIeCC BBINIOJIHEHM A COOTBETCTBYIOIINX KOMILTIEKCOB B3al-
MOCBA3AHHBIX Oollepanyii, a 93ppeKTUBHOCTE (PYHKI[MO-
unpoBauua KC onpenesnserca TeM, HACKOJIBKO Tpedy-
eMble pe3yJIbTaThI OIIePALlNii COOTBETCTBYIOT PeaJsbHbIM
pesyabTaTaM ((PaKTUYEeCKUM UV 03KIIAEMbIM) C YIeTOM
00'beMa BBIJIEJIEHHBIX VI 3aTPAaYEHHBIX Ha €€ BBIIIOJIHEHNIE
pecypcos.

Hapsny ¢ stum konuent "omepanmsa” cBA3bIBAETCA e11[e
C IIByMsA OCHOBOIIOJIATAIOIIVIMY MOMEHTaMM, K KOTOPBIM
OTHOCHATCH:

— YHIpaBJIAILIAA JeATeJIbHOCTb OPraHa yIIPaBJIeHNA
Jmbo sma, npuHuMatorero periennd (JIIIP), opraansy-
IOIIVX IIPOBEJIEHME OIePalIy Ha OCHOBE IIOJTOTOBKU I
NIPUHATUA PELIeHNI, CBA3aHHBIX C BBIOOPOM BapMaHTOB
JICTIOJI30BAHMA TEXHIYECKIIX CPEJICTB, OPTaH3aI[IOHHBIX
CTPYKTYP (KOJLJIEKTUBOB JIIOZIEN) M COOTBETCTBYIOIIMX
pecypcoB (BeIeCTBEHHBIX, S9HEPTeTUYUECKIX, MH(POPMa-
LIVIOHHBIX, BDEMEHHBIX, (DMHAHCOBBIX U T.IL);

— YCJIOBUA (PYHKLVOHMPOBAHNSA CUCTEMBI, OIIPEeIIA-
eMble BO3Je/ICTBIAMY BHEIITHET (IT0 OTHOIIIEHIIO K CUCTEeME)
Cpe[ibl, BRIIIOYAIOIIIElT B CBOJ COCTaB 00bEKTHI, He BXOAIINE
B PacCMaTpPUBAEMYIO CUCTEMY, HO OKa3bIBAIOIIVIE HA HEe
BJIVISTHIIE.

Anpnopnoe 060CHOBaHME pellleHn I BRIIOYaeT B ceba
PEeTPOCIEKTVBHBIN aHAJIM3 HAMETBIIIETOCA HAyYHO-TEXHY-
JECKOT0 IIPOTVBOPeYNs, TPeOYIOIIEero MOIePHM3ALII CyIIe-
CTBYIOIIVX MJIV Pa3paboTKY IPMHIUITNAJIBHO HOBBIX KC,
obJiamaromyx TpedyeMbIM ypoBHeM ddpcperTrBHOCTH. [Tpn
9TOM 000CHOBBIBAETCA AKTYaJIBHOCTD IIPOBOAVMBIX JICCJIIE-
JIOBaHMI, YTOYHAIOTCA IeJIV M 3aad4l, a TaKkKke 000CHO-
BBIBaeTCA BLIOOP MEeTO0JIOr N, 06J1a1a10111ei TpeOyeMbIM
YPOBHEM KOHCTPYKTMBM3MAa IJIA PELIEeHUs yKa3aHHOMI
Hay4YHO-TEXHUYECKO) HIpo0JsieMbl. PeTpocreKTBHbIN
aHaJm3 IpobJieMbl IIpeIIoJIaraeT IPoBeeHNe JeTaIbHOTO
aHaJ3a ICTOPYM BOIIPOCA, & TaKsKe COIIOCTAaBJIEHNE C I3BECT-
HBIMM aHAJIOTaMM M IPOTOTUIAMM. JIJIs KOJIIYgeCcTBEHHOTO
oreHnBaHNA 1 aHasm3a dddextnBHOCcTN KC 110 pesysb-
TaTaM BbIITOJHEHVIS MY KOMIIJIEKCOB OIIE€PAaIii HapALy ¢
ZIEPEBOM LieJIell 1 3a a1 JOJIPKHO CTPOUTHCSA COOTBETCTBY -
Iolllee JlepeBo IoKasaTesier 5p(PeKTUBHOCTH, XapaKTep-
3YIOIMX MePY CTeIIeHV COOTBETCTBIA TpedyeMbIX (IIpes-
II0JIara€MbIX) ¥ PeaJIbHBIX Pe3yJbTaTOB AeATEeJLHOCTI
MCCJIeNyeMOll CUCTEMBI IIPY BBIIIOJIHEHNY COOTBETCTBY-
IOIMX KOMIIJIEKCOB OIIepalinii ¢ (pMKCIPOBaHHBIM YPOBHEM
3aTpadrBaeMbIX Ha BTO PECypPCoB JMO0 00beM M3PaCcXo-
JIOBAHHBIX 3aTPAadYeHHBIX PECYPCOB IIPM (DMKCUPOBAHHOM
YPOBHE JOCTUTHYTOTO 11eJ1eBOro adppexTa.

MHOKeCTBEHHOCTD 1 MepapxXudecKasd yIOpALoueH-
HOCTB IieJielt 1 3a7a4, croAamux nepen KC, mpenonpene-
JIgeT HeoOXOAVIMOCTB MCIIOJIb30BAHUA IIPY OLIEHVIBAHUMA
X dP(PEeKTVBHOCT BEKTOPHBIX IIOKasaTeseil adpder-
TUBHOCTH, KasKAbIIl KOMIIOHEHT KOTOPBIX XapaKTepu3yeT
CTeIleHb BBIIIOJIHEHNA COOTBETCTBYIOIIVX YaCTHBIX 33424
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J60 KadecTBO nx BeiosHeHNA. [oia KC mpu ncesenoBanmnm
X 9(pPEeKTUBHOCTH I1eJIeCO00PA3HO PacCMaTPUBATE IIATh
OCHOBHBIX TPYIIII ITOKa3aTesell adpperTuBHOCTM [4—7]:

— nokasaTeJsu Texanueckoit appexTuBrocT KC (ToKa-
3aTeJN yCTOMYMBOCTHY (DYHKIIVIOHMPOBAHNSA, IIPOITYCKHOM
CII0COBHOCTY, OIIEPATUBHOCTH, JOCTOBEPHOCTH, IIPOM3BO-
IUTEeJbHOCTY, 6e30I1acHOCTY, DKOJOTMYHOCTH, a TaKiKe
pas3ryHbIe 9PTOHOMMIYECKIE TIOKa3aTeJIN);

— TIOKa3aTeJM SKOHOMMYECKON 5(PEEeKTUBHOCTA U
pecypcocoeperaemocty KC (rmorkaszaresy sdppeKTBHOCT
KaIMTaJIbHbIX VM DKCILIYaTAlMIOHHBIX BJIOKEHI, a TAKIKE
BJIOSKEHNI Ha MOJEPHMBAIINIO VI KOHBEPCUIO, ITIOKA3aTe N
IIOJTHOTHI VICIIOJIb30BAHNA PECYPCOB ¥ CPOKOB OKYIIA€MOCTY
BJIOXKEHUIN);

— noxkazaTen 3PPEKTUBHOCTI KM3HEHHOTo 1nKJa KC
(BpeMeHHBIe II0Ka3aTes [IEPUOIOB KM3HEHHOTO IVIKJIA,
roxazaTesy 3(pPeKTVBHOCTY Peas3aliIOHHOTO IIeproia 1
IIepMOJa IT0JIe3HO KM3HI CHCTEMBI, ITOKa3aTeJIV TMOKOCTI
(amanTupyemMocT) CTPYKTYP, KadecTBa peasma3alyy TEXHO-
Jorym ynpasienns passutud KC u T.w);

— rokazaTtesn 3pperTnBHOCTY yrrpaBienusa KC (rmoka-
3aTeJV TOYHOCTH JOCTVIXKEHIA 3aJaHHBIX CTPYKTYPHbBIX
COCTOSHMII, KAYEeCTBAa BBIIOJIHEH)A KOMILJIEKCOB OITePaIim
U T.IL);

— nokasaTesu cormaibHoii adpgerTuBHOoCTU KC (TT0Ka-
3aTesn, XapaKTepua3yIoIlye CIaKeHHOCTb, CPabOTaHHOCTD
U CIJIOYEHHOCTH KOJLJIEKTYBOB JIFO/IE11, CTEIIEHb MOTUBAIINAN
U YIOBJIETBOPEHHOCTY PE3YJILTATAMY CBOErO TPY/IA).

O0o0b111eHHAA TOCTAHOBKA 3a a1 MCCIIeN0BaHMA dPdeK-
tuBHOoCcT KC, 3a1aBaeMas Ha TEOPETUKO-MHOKECTBEHHOM
YPOBHe onyicaHus:, OJM3Ka 110 CBOeli CTPYKTYPe U Ccoziep-
SKaHMIO K OOIIlell IIOCTaHOBKe 3a7a4 BeIbopa (IpUHATIA
pellIeHnit) B yCIJIOBUAX HEOIIPpeAeJIeHHOCTY ¥ MHOTOKPUTE-
praabrOocTH. IIpn 3TOM MOsKeT ObITD MCIIOJIb30BaHA MOJIEJIb
IpobJsieMHO cuTyarmm [7]:

:(U,P,G.Y.QW,0). 1)

3nech U — MHOKECTBO aJIbTEPHATUB IIPUHATIUA PEIIIEeHNI

B paccMaTpMBaeMOI CUTyaIy, HAIIPUMeED OIIpe e IAolee
KJIaCC MCIIOJIb3YEMbIX YIIPaBJIAIOIINX BO3LelicTBUIL, P —
MHO3K€ECTBO OTHOIIIEHNI, OTPaHNYMBAIOIINX BBIOOD aJIbTep-
HATVB U3 MHOKecTBa U, OIIpeiesIseMbIX CYICTEMO (DYHKIIVI-
OHAJIBHBIX, IPOCTPAHCTBEHHO-BPEMEHHBIX, TEXHOJIOTIYe -
CKUX, PECYPCHBIX VM IPOYMX OTPaHNYEHNI, YU/ ThIBAEMBIX B
IIporiecce MPUHATUA PELIeHNI U, TEM CAMbIM, OTPaHNYMBA -
IOLIMX MCXOIHOE MHOKecTBO asnbrepHaTuBU; G = {G, G}
— MHOKEeCTBO KpaeBbIX (Ha4aJbHbIX G U (PMHAJBHBIX
G1) cocroaumit KC; Y(G1) — MHOKeCTBO XapaKTepPUCTUK
JICXOJZIOB BBIIIOJIHAEMBIX CYCTEMOI oIlepalmii; (2 — MHOMKe-
CTBO HEOIIPE/IEJIEHHBIX (PAKTOPOB BO3/IEMCTBIA Ha CUCTEMY
CO CTOPOHBI BHEITHe cpenbl; W — MHOYKECTBO 3aJaHHBIX
TIOKa3aTeJIel KagecTBa IIpoliecca yIIpaBJeHnsd, 3aJaHHOe
ortepatopamu ¥ COOTBETCTBUSA «Pe3yJIbTAT — [I0KA3ATEb»
W:{O:U, (Q)x G, > Y (G,)|—2>W; ©® — mmosmectso
VICXOJTHON TOTIOJTHUTEJILHOM MH(OopMaLyu 00 dJieMeHTax
CJIOPKMBIIIETICA ITPOOJIEMHOM cUTyarmy, ucrosbayemoii JIIIP B
nponecce npuHATHA penternit, rne U, (Q):U x PxQ = U, (Q)

NHPOPMALHNUA 1 KOCMOC Nei

MHOK€ECTBO CTPaTernii (JOIIyCTMbIX aJIbTePHATUB), (DOPMI-
pyeMoe B BiZie OTHOIIEHN A, YIUTHIBAIOIIETO0 MHOMKECTBO
Q daxropos Heonpenenéunoct; O:U,(Q)xG,»Y(G) —
MozeJsb rporiecca pyHkImonnpoaansa KC.

CdopmynmpoBaHHbIe BBIIIIE ABA OCHOBHBIX KJIACCA 33144
yccyenoBaHna 3PPEKTUBHOCTY CUCTEM, C YIETOM IIPUBe-
JIIeHHO MozeJ i mpodJieMHoi cutyanyu (1), MOryT OBITH
IIpesicTaBJIeHbl caeayoiM obpasom [7]:

— 3aJiaya BbIOOpA PalVIOHAJIBHOTO BapuaHTa PYHKIIV-
ounposanudg KC B Buze

125 KU, ()2 U";
(2)

3aa4a olleHuBaHA 3(PPEeKTUBHOCTY (DYHKIMOHNPOBAHNIA
KC B Bugze

WY [®: U (Q)x Gy — Y (G} . 3)

Peasmzarya npyHIMITE BHEITHETO AOIOJHEHA B MOAEJIAX
(2) m (3) HAXOUT CBOE OTPAasKEHIe B 3aJAHNY MHOKeCTBa O
MCXOIHOI MH(popMaIy 06 dieMeHTaX IIpeIMeTHOM 06J1acTi.
ITocTtanoBKa 3amaun (2) BBIOOpa PAIMOHAJIBLHOTO CII0co0a
dyurimonnposanna KC nmeeT 1ocTaToOuHO 00T XapaKkTep
Y TI03BOJIAET OIIPEIeTh HAIIPaBJIEHN A JAJIbHE X Mccie-
JIOBaHMI Ha OCHOBE KOHKPETV3alM} BBEJIEHHBIX MHOXKECTB
VI OTHOIIIEHMII MKy HUMI. RKOHKpeT3aysa MHOYKEeCTBa
P oTHOIIEHNI, OrpaHMYMBAIOIIVIX BBIOOD, I MHOYKECTBA
mokasareJell /¥ kadecTBa TpeOyeT IIOCTPOEHNA LepeBa
LeJsieil ¥ 3a7jad, PelraeMbplX B IIpolecce (PyHKLIVOHMPO-
Baana KC, cxeMaTndecky rpecTaBIeHHOro Ha puc. 2. Ero
CYTb COCTOUT B IIOCTPOEHMN MePAPXIUIECKON CTPYKTYPHI,
IIOJTyI€HHO! ITyTeM JIeKOMIIO3VIN TJI00aJIBHOM 11eJI Ha
MIOAIIEJN, & X, B CBOIO O4Yepeib, — Ha OoJiee JleTaJbHbIe
cocTaBJsIOIMe. B paccMaTprBaeMoM cirydae 9To Tpebo-
BaHIA, OIIPeesIAoIe MHOXKECTBO P oTHOIIIeHNI, orpa-
HUYVBAOIX BBIOOD.

B BeIpaskenn (3), onpeniessionieM IPoLe Ay Py OLleH -
BaHUA dpdexkTrBHOCTN (pyHKIMOHMpPOoBaHua KC, 3ama-
eTcs He OJTHO, @ MHOKEeCTBO 0TOOPasKeHMIl, TOCKOJIbKY IIPI
yccieoBaHNM 3(PQPEKTUBHOCTY B COOTBETCTBUM C IIPUIH-
LIVITIOM IIOJIMMOJIEJIBHOCTY CYCTEMHBIX VICCJIEIOBAHMI, KAK
IIPaBMJI0, HEOOXOAVIMO VICIIOJIb30BATE HE OZIVH, & HECKOJILKO
KJIACCOB MOJeJIe.

Jlo1s1 TIoMCKa BO3MOKHBIX ITyTel pelleHnd 3aJadn
BBIOOpA ONTMMAJIBHOTO criocoba pyHKImMoHMpoBaHna KC
PEKOMEeHAYeTCA IPYMEHATD CTPYKTYPHO-MaTeMaTIIECKI
roaxoz [ 7], T03BOJIAIOIINIL IIOAOITH C €IVMHBIX CYICTEMHBIX
TIO3UIMIA K aHAJIMBY MCccIenyeMoli mpodbeMsl. B coorBeT-
CTBUM C JaHHBIM IIOAXOZIOM TEOPETVKO-MHOXKEeCTBEHHA A
MOJIeJIb BBIDOPA ITpOoIiecca ONTUMAJILHOTO (PYHKIIMOHUPO-
BaHnA KC moskeT ObITh (popMaM30BaHa HA OCHOBE CJIENTY -
IOII[ell MaTeMaTIYeCcKOll CTPYKTYPHI [3, 7]:

A=(D,P,R), (4)
rae @ — monesns pyurimonuposaund KC; P= { DjsJ :L_n}
— MHOXKECTBO OTHOIIIEHMI, OIPaHMHYMBAIOIINX BbIOOD;
R= {r;., i= I,_k} — MHOKECTBO OTHOIIEHMI NpPennodYTeHNd,
chOpMIMPOBaHHBIX C JICIIOJIb30BAHMEM BBEJEHHOI CICTEMBI
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Puc. 2. O600wenHbvle Oepesbs yenrell u peuraemsble 3a0a
U coomeemcmayowuxr um nokazamenell kawecmaea PpyrHryuoruposarnus KC
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