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3amaua oOecclicUeHUs] pa3BUTHS TCPPUTOPUI pa3MElICHUs OOBEKTOB AaTOMHOM OTpaciu
CKJIIANBIBACTCSI M3 JBYX OJTAllOB: OLCHUBAHWSA COCTOSIHHS, KadecTBa (PYHKIMOHHUPOBAHHUS
OTHENBHBIX CHCTEM W YyYacTKOB ATHX TEPPUTOPHH M BBHIOOpA YIPABIIOMIETO BO3ACHCTBUS,
00eCTIICUYNBAIOIIETO YIYIIICHIS OICHUBAEMBIX ITAPaMETPOB, MOBHIICHIE (P (PEKTUBHOCTH TaHHBIX
cucreM. B manHO# paboTe mpemrokeHa wmHpopMmammonHas cucrema (MC), mommepikuBarormas
BEIOOp YIPABISIOIIETO BO3JCHCTBUS HAa OCHOBE HEUETKUX KOMIUICKCHBIX OILEHOK MapaMeTpOB
cucreMel. UC ocHOBaHa Ha OOBCIMHEHWH CHCTEM HEUYETKOTO VIIPABICHHUS H IPOLEAYPHI
OTIpEeJICNICHNs] MHTETPAbHBIX TIOKa3aTeseld (yHKIIMOHUPOBAHUS CUCTEMBl M3 JIMHTBUCTHUECKHX
OIIEHOK YaCTHBIX KPUTEPHEB.

Kurouesvie cnosa: cucteMbl TOAACPKKN TNPUHATHA pemeHHﬁ, HCUYCTKHUC MHOXCCTBA, CHCTCMBI
HEYETKOT'O BhIBOAA, OIICHKA CIIOKHBIX CUCTEM, OKCIICPTHBIC JIMHIBUCTUYCCKHUC OLICHKH.

Iloctynuna B pegakuuto: 26.02.2018

Peanuzamust mporpamMm  pa3BUTHST aTOMHOM OTpaciM B IEJIOM BKJIIOYaeT B ceOs
KOMIUIEKC 3a/1a4, CBSI3aHHBIX C Pa3BUTHEM CHCTEM IPO(ECCHOHATHLHOTO U JOMOIHUTEIHHOTO
o0pa3oBaHus, MEIUIIMHCKOTO obOecreueHus, MHPOPMAITMOHHOTO B3anMOIeHCTBHS | T.I. Bee
3TU CUCTEMBI OTHOCSITCS K KJIacCy COIMaIbHO-3KOHOMHYECKUX CII0KHBIX CUCTEM, YIIPABIECHUE
KOTOPBIMH UMEET PSJT 0COOCHHOCTEH.

K ocoGeHHOCTSIM HCClIeTIOBaHUsI CIIOKHBIX CUCTEM OTHOCHTCSI HETIOJIHOTA WH(OpMAIuu
0 CHCTeMe, MPOTUBOPEYMBOCTh W CYOBEKTUBHOCTH OIICHOK IMIPH WX aHamu3e. OJTH
O0COOEHHOCTH TPEOYIOT MPUMEHEHUS METOJIOB TPHUHSTHS PEIICHHUS, KOTOPHIC YYUTHIBAIOT
HEOMpeAeNIEHHOCTh YCIIOBUH OIEHKU U (YHKIITHOHUPOBAHUS CUCTEMBI.

OcobOeHHOCTH conepKaHUs 3aadil MPUHATHS PEIICHUI MPU YIPaBIECHUU COIMAIBHO-
SKOHOMHUYECKUMU cucTemMamu [ 1]:

1) omeMeHThl 3aJaud: CHUTYalluH, e, OTPAaHWYCHHS, PEIICHHS, MPEANOYTCHUS —
HUMEIOT, MPEXKJE BCEro, COAEP)KATEIbHBIM XapaKTep MU TOJIbKO YaCTHYHO ONPENEIsIOTCS
KOJIMYECTBEHHBIMU  XapaKTepUCTHKaMU. KOTWYECTBO HEM3BECTHBIX DIIEMEHTOB 3aja4d
CYIIECTBEHHO OOJIbIIIE, YeM U3BECTHBIX;

2) HaXOXKJICHHE HAMIYYIIIET0 PEHICHUS He MOXKET OBITh TTOJIHOCTHIO (POpPMATTM30BaHO, HA
KOKIOM JTane TpeOyercs BMEIIATENbCTBO JIMIA MPUHUMAIOIIETO  PEIICHUs IS
(hOopMyYITUPOBKHU MPEATIOUTEHU;

3) BJIEeMEHTHI 3a/1a4M OMUCHIBAIOTCS XapPAKTEPUCTUKAMU, YaCTh U3 KOTOPBIX MOXET OBIThH
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u3MepeHa OOBEKTHBHO, a Ul JIPYroil 4acTH, BO3MOXHO, TOJbKO CYOBEKTUBHOE M3MEpPEHHE
(HarpuMep, IPUOPUTETHI LIEIEH, IPEINOYTEHUS] PEIICHUHN U T.I1.);

4) B pszme cilydyaeB NPUXOAMTCS pELIaTh 3a7ady IPUHATUS pELICHUS B YCIOBHUSAX
HEOIPECICHHOCTH, OOYCIIOBIIEHHOW HEMOJHBIM ONHMCAHUEM MPOOJIEMHOM CHUTyallud H
HEBO3MOXKHOCTbBIO JOCTaTOYHO TOUHOW OLIEHKU OXKHJIAEMbIX [TOCIIEICTBUII;

5) mpUHUMaeMble PELIEHUS MOTYT 3aTparuBaTb MHTEPECHl JIMI, YYaCTBYIOUIMX B
HOPUHATHM pelieHus. [109ToMy MOTUBBI UX ITOBEIEHHS BIUSIOT Ha BBIOOP pEILICHHS.

B Takux 3amayax mpu ynpaBlICHHH CIIOKHBIMH OOBEKTaMHU CBEICHHS 00 OCHOBHBIX
napamerTpax, BIMSIOIUX Ha IPUHATHE PEIIEHUs, UMEIOT PA3JIMYHYIO CTEIIEHb JOCTOBEPHOCTH
U OINPENEICHHOCTH. «Y4eT (PaKTOPOB HEONPENEJICHHOCTH MPU TAaKOM YIPABICHHH JIOJIKECH
OCYILECTBIIAATBCSI B HECKOJBKO 3TAalloOB M BKJIIOYaTh B ce0s ajanTalMio MapaMeTpoB HU
CTPYKTYpbl MOJEJEH, alropuTMOB YIPABIEHUS K IPOLUIOMY M TEKYUIEMY COCTOSIHUIO
CyObEKTOB PBIHKA, YIPABISAIOMNIMX IOACUCTEM M BHEUIHEW cpeabl... B sTtoM ciyuae yxe
UMEIOTCS OCHOBAHMS TOBOPUTH HE 00 ONTUMH3AIMOHHOM, a 00 aJanTalioHHOM
ynpasieHun». [2]. Hanuuue HeompeneneHHOCTeH, B TOM Yucie Ha dTane (popMyIupoBaHMs
1eNel, He MOo3BoJseT (HOpPMYIHpPOBaTh KIACCHUECKYIO 3a7ady MOMCKAa SKCTpEMyMa LIeJIeBOU
GbyHKIHH.

OtnenpHOE BHUMaHHE HEOOXOIMMO YIENATH KAdyeCTBY BXOJHOM WHQOpPMALUU IS
o0ecrieyeHUss BO3MOXKHOCTH IIOJIydEHMsI pe3ysibTaTa IpU MCIOJb30BAaHUM HEYETKOH,
HeomnpeneneHHon uHpopmanuu. Takke TpeOyer BHHMaHUS BO3MOXHOCTh — ydeTa
JIONIOJIHUTEIbHONH HETOYHOM M HENOJHOM HHGOpMAalMM O CPaBHUTEIBHOM 3HAYMMOCTHU
OTJIEIbHBIX I10KA3aTeNe Ha pe3yabTaT IPUHATHUS PELLICHHUS.

CrnoxHble OOBEKTbI, KaK OOBEKTbl YNpaBICHHUA O0OJANAIOT PAJOM OTIMUUTEIBHBIX
ocobennocreit [3]:

1) He Bce 1lenu BbIOOpa YNPaBISAIOUIMX PELICHWH M YCIOBMS, BIUSIOINIME HA 3TOT
BbIOOP, MOTYT OBITH BBIPAYKEHBI B BUJIE KOJIMYECTBEHHBIX COOTHOIIECHUI;

2) oTCyTCTBYET JMOO SIBIISIETCSI HEMIPHUEMIIEMO CJIOKHBIM (POpMann30BaHHOE ONMHMCAHUE
0o0BeKTa yrpaBJieHHUs;

3) 3HauMTeNbHAs 4acTh MHPOPMALMHU, HEOOXOaUMast sl MaTeMaTHYECKOTO OMUCAHUS
o0BeKTa cymiecTByeT B (popme NpelICTaBiICHUH U TMOXKEJIaHUH CIEeHUaTNCTOB-IKCIIEPTOB,
UMEIOIIUX ONBIT pabOThI ¢ AAHHBIM O0BEKTOM.

OTo0, yalle BCEro, MPUBOJUT K HEUYETKOCTH OIHUCAHUS 3JIEMEHTOB (POPMalIbHOTO
NpeJCTaBiIeHus OObEKTa yIpaBieHUs. B YacTHOCTH HEYETKHM MOKET OBbITh OINHCaHHe
COCTOSTHUSI 00BEKTa 2 M €ro XapaKTepUCTHK X, ONUCaHHE BpeMEHH (HaIlpuMep, HEUYETKOCTb
3ara3/bIBaHus JMCTBUS yNpaBIIEHUs, MOMEHTa Hayajla BO3JCHCTBUS BHEIIHEro (pakTopa M
T.J1.), HEYETKOCTb Ipolecca HAOMOACHUS 32 00BEKTOM {2 U CaMH OLEHKH €ro COCTOSHHS Y
(HampuMep, BBITOAHOCTH CIIOXKHBIIEHWCS OOCTaHOBKM, CTENEHb YIOBIETBOPEHUS IPOEKTa
HensM M 3ajlayaM NporpaMMbl, IUIaHAa M T.J.), @ TaKKe MOTYT HAOII0AaTbCs pa3IUYHBbIC
COUYETaHMs HEYETKOCTH B ONMCAHUM COCTABIISIONINX aHATUTUYECKUX 3a/1a4.

HeormpeneneHHOCTP MOXET HMMETh pPa3IUYHOE IMpoucxokiaeHne. OHa MOXeT ObITh
CBsI3aHA C MPHUHIUIHAIBLHOW HEU3BECTHOCTHIO WJIM HEJIOCTATOYHON M3YUYEHHOCTHIO BHEIIHUX
00CTOATENBCTB. Takke HEONpeaeIeHHOCTh MOXKET OBITh OOYCJIOBJIEHAa HEBO3MOXKHOCTBIO
YETKOT'O OMMCAHUS Ha €CTECTBEHHOM SI3BIKE CUTYAIMHU BBIOOPA, IIENIEBBIX MOKa3aTeneit [4].

Ha ceromusmuuii JeHb MOXXHO BBIICTUTH PAJ  MaTeMaTHUECKUX  TEOpHil
npeHa3HaYeHHBIX [ popMalIU3aliy HeonpeaeeHHoN nHdopmannu (JaHHbIX):

— MHOTO3HaYyHas JOTHKa;

— TeOopHsl BEPOATHOCTH;

— Teopus OMMOOK (MHTEPBATBHBIC MOJICIIH );

— TEeOpHsl UHTEPBAIbHBIX CPEIHUX;

— TeopHsl CyOBbEKTUBHBIX BEPOSTHOCTEH;
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— TEOpUsl HEYETKUX MHOXKECTB;

— TEOpUsl HEYETKUX MEP U UHTETPAJIOB.

Pesynprarhl cpaBHEHHsI MaTEMaTUYECKUX TEOPHUH, C TOUKU 3PEHUS MX NPUMEHHUMOCTH
Jutst petieHust ananutudeckux 3agad CIIIP B ycrmoBusx HeompenerneHHOCTH, MPUBEICHBI B
[5]. ITIpuBeneHHBIN aHAIM3 MTOKA3bIBACT, YTO TEOPHUsI HEYETKUX Mep HambOosee dhdexkTuBHas
MaTeMaTHYecKass Teopus, KOoTopas To3BoJsieT ¢opManu3oBaTh ©  00padaThIBaTh
HeomnpezeneHHyo nHopmanuo. M mo cpaBHEHUIO C APYTUMH METOAOJIOTHSMHU TO3BOJISET
YUUTBIBaTb, B TOM YHCJE, HEUUCIOBYIO JIMHFBUCTUYECKYIO  HEONPEIEICHHOCTD,
CpaBHUTEJIbHBIE MepHI (00Jiee YeM, OYeHb, 3HAUUTEIBHO U T.1I.).

Takum oOpazom, A MOANCPKKU MPHHITHS PEUICHHS TPH YIPABICHHH COIUATBHO-
SKOHOMHMYECKUMHU CHCTEMaMH SIBJISIETCS OOOCHOBAaHHBIM BBIOOP METOJOJIOTUH HEUETKUX
MHOJKECTB, KOTOpasi TIO3BOJISIET OTIEPUPOBATh HETOYHON MH(OpMAIHEH, IPUHUMATh PEIICHUS
B YCJIOBUSIX HEOIPEICICHHOCTH.

[TocTanoBka 3amaud TOAAEPNKKHU TPUHATUAS pEHICHUS B 0OIeM BHJE Ui JIMIIA,
npuHuMarotero pemenus (JIINP) npu ynpaBiennn conuanbHO-35KOHOMUYECKONH CUCTEMOM:

JITIP:=<Q, B, Y, f ,K,Y>, (1)

rae Q — HedeTkas OleHKa 00eCIIe4eHHOCTH pecypcami,
B — MHOXeCTBO HEUETKHUX OrpaHMYEHUN IPU NPUHATUN PELICHUH,
Y — MHOXECTBO albT€PHATUBHBIX BAPUAHTOB PEILIEHHH, U3 KOTOPBIX J0JIKHO OBITh
BBIOpPAHO €JMHCTBEHHOE ONTUMAIIbHOE perieHue Y *.
f=1(Y) — dbyHkus npeanoyTeHus s OUEHKU PeleHu;
K — wuepapxus HeueTKUX KpUTEpHEB BbIOOpA perieHus Y *.

B npencrasnennoi monenu JIIIP mpuHuUMaeT pemeHne, Ha OCHOBE OLIEHKH UEPAPXUHU
HEYETKUX KpPUTEPHUEB, ONMUCHIBAIOLINX COCTOSHUE 00bEKTa yIpaBieHus. Pemenue
3aKJII0YaeTCs B BBIOOpE yNpaBIISIOLIEro BO3AEUCTBUS B paMKaXx 3a/1aHHbIX OTpaHUYEHUH.
Heo6xoanmo pa3paboraTs HHPOPMALIMOHHYIO CUCTEMY, KOTOpasi aBTOMAaTU3HPYET 3Talbl
MIPUHSTHSI pEIICHNUS.

BXOIHBIMYM TaHHBIMU [T IPUHATHS PELICHUS ABIISIOTCSA:

1) wmepapxus kpurepues X,

2) JMHTBUCTMYECKHE TEpMbl JUIsI KPUTEPHEB HIDKHETO YPOBHsS, M (YHKIMHU
MPUHAJICKHOCTH T HUX Lyi(X),

3) Beca KpUTEPHUEB BHYTPHU KaXJI0H BETKH JEPEBA Olxi, CYMMa KOTOPBIX JIOJKHBI OBITh
paBHa 1,

4) JMHTBACTUYECKHE TEPMBI JUISl 3HAYEHUUN BBIXOJHOM MEPEMEHHON — YIPaBISAIOIIEE
BO3JIEHiCTBHE HA OOBEKT yIpaBlIeHNs U QYHKIIMU MPUHAIIEKHOCTH IS HUX ly(X),

5) ©0a3a npaBui, ONMCHIBAOIIAS 3aBUCUMOCTh MEKYy KOMIUIEKCHBIMU MTOKa3aTEIsIMU U
3Ha4YECHUSMU BBIXOJHOU IIEPEMEHHOMH,

6) SKCHepTHBIE OIIEHKU — 3HAYEHUS KaXJ10T0 KpUTEpHs by;.

[Iponetypa npuHSATHS peLIeHUs BKIOYAET B ce0sl 1Ba 3Tama: 3Tal HaCTPOUKH
I1apaMeTPOB CUCTEMBI U ATAll IPUMEHEHUS JUIsI KOHKPETHBIX 3HAYEHNN ITOKa3aTesen
cucreMbl. Ha sTarne noaroroBku He0O6X0MMO:

1) cdopmMupoBaTh HEPAPXUIO KPUTEPHEB;

2) 3agarhb Uil KaXJOro M3 HUX IEPEYeHb BO3MOXKHBIX JIMHIBUCTHUUYECKUX TEPMOB U
OIpENIeNINTh (PYHKLIUU NPUHAUIEKHOCTH IS HUX;

3) mocTpouTh 0a3zy MpaBUII VIS TOJICUCTEMBI HEUETKOTO BBIBOJIA;

4) mocTpouTh (PYHKIIUU MPUHAMIIEHKHOCTH JIJIST BCEX TEPMOB BBIXOIHOW TTEPEMEHH OH.

Ha »srane mnpumeHeHHss HEOOXOAMMO 3a/laTh HEYETKHE OKCIEPTHBIC OICHKH JUIS
KaX/10TO MapaMeTpa U K03 HUIIMEHTHI BaXKHOCTH ISl KaXKJI0TO KPUTEPHSI.
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CrnepyronmmM 1IaroM SIBISIETCS OIpeleieHHe 3HAUYEHUM KaXKJIOro TIOoKas3aTens X
HIDKHETO YpPOBHS HMEpapXWM B BHJE HEUETKHX JIMHIBUCTUYECKUX OIEHOK. JIBUTasch 1o
YPOBHSIM HEpapXuUu OT HIDKHUX K BEPXHHM, PacCUMTHIBAIOTCSA arperupoBaHHble olieHKH K.
JLyist 3TOrO CTPOUTCS OOBEIMHEHUE MHOXKECTB, MOJYICHHBIX ITyTEM MPOU3BEICHUS HEUETKUX
MHO’KECTB 3HAUE€HUH BCEX KPUTEPHEB IPYMIbI HA UX KO3 duimeHT BaxHocTu. KoMiuiekcHas
OLIEHKA TaKKe 3a7aeTcsl PyHKIMeH MpUHAAISKHOCTH, KOTOpas onpeensercs mo Gopmyie:

ﬂK ()C) = n]aX( ax, llel (X), czx2 ’lez (X),..., axn lle,, (.X)) (2)

TIE Oyj — KO3 puImeHT BaxxHOCTH KpuTepus kj,
Lxi(X) — (YHKIUS TPUHAUICKHOCTHU JJI1 BRIOPAHHOTO JIMHTBHCTUYECKOTO TepMa
kpurepus ki,

Uk(X) — (GYHKIUS TPUHAUICKHOCTH AJIsl arPETUPOBAHHOMN OLICHKH.

IloaroToBUTENLHBIN dTAIl

Hepapxusa basza QyHKIMY TPUHA/JIEKHOCTH
KPUTEPHEB X; NpaBUJI 3HauYeHUU BBIXOJHOU
nepeMeHHOH y(X)

OyHKIMU

HPHHILiiJ;em \ [IpunsTHE peleHus PRPER— \
3HAa4YeHUH : Ba>XHOCTH 14
KpUTepUeB KPUTEPHEB Oi
mii(x) R
\ HequKI/Ie OLEHKHN
KpI/ITepI/IeB HUXHETO

YPOBHS by;

KommnekcHast oneHka
K nmn ynpasnsromee
BO3aeucTBue Y

DTtan IpUHATHS PEIICHUS

Puc. 1. — Dtamsl MEeTOAWKA OIIEPKKU TPUHATHSA perneHus [Stages of decision support methodology]

B o0mieM Buie MeTOAMKA IPUHATHUS PEIICHUS, 00BEIUHSIONIAS ATOPUTMBI HEYETKOTO
BBIBOJIA U MPOLIEYPHI KOMITJIEKCHOTO OLIEHUBAHUS 00JIaAaeT CIeAYIOIUMU
pEeUMYIIeCTBAMHU:

— BO3MOXKHOCTBIO H30eXaTh HeoOxoaumocTu (asudukanuu u nedaszupukanuu Ha
KaX/IOM YPOBHE UEPAPXUH 110 CPABHEHHUIO C IEPEBbSIMU HEUETKOTO BBIBOJIA;

— OTCyTCTBUEM 3 (deKTa «IPOKIATHS Pa3MEPHOCTU» MPU MOCTPOCHUM 0a3bl MpPaBHII
JUI TIDHHSATHS PEIICHWS Ha OCHOBE OOJBIIOTO KOJHYECTBA BXOMHBIX TEPEMEHHBIX IO
CPaBHEHHIO C TPUMEHEHHUEM aJITOPUTMOB HEUETKOTO BHIBO/IA;

— BO3MOXKHOCTBIO  yYHTHIBATh CTENCHb BIUSHHUS ~ pa3iMYHBIX  (AKTOpOB Ha
NPUHUMAEMOE PEIICHHE;

— BO3MOXKHOCTBIO  ONEPHPOBATH  JHMHIBUCTHMYECKMMM  OLCHKAMHM  BXOJSIIUX
NEPEMEHHBIX, MTOJTYYEHHBIX SKCIIEPTHBIM IyTEM.

[IpuBeneHHYI0  MOCIEAOBAaTENBHOCTh  JTAllOB  METOJAMKM  ONHUIIEM B  BUJE
MOCJIEIOBATEIbHOCTH I1aroB aJITOPUTMA.

[lar 1. TloctpoeHue nepapxuu KpuTepueB X;.
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Iar 2.

Iar 3.

Ilar 4.

[lar 5.

Hlar 6.

KYPENYMK u mp.

OnpezneneHue TepedHsi BO3MOXKHBIX JIMHTBHCTHYECKUX OIICHOK 3HAUYCHHIA,
KOTOPBI MOTYT IPUHUMATH BBIJCIICHHBIC KPUTEPUH.

Ioctpoenue GyHKUUI NPUHAMIEKHOCTH Wpij (X) I KaXKAOTO i-r0 HEYETKOTO
3HAUEHUH MO KAKIOMY j-TOMY KpUTEpHIO. B KauecTBe OJHOTO U3 BapUAHTOB —
nocrpoeHue kiaccupukaropa Ha 01-HocuTene.

Onpenenenre KOIPPUIMEHTOB BAKHOCTH Oy I KAXKIOTO KPUTEPHUS X; B
paMKkax oJHOH BeTBH 1o MeToxy Caarwu.

OnpeneneHne HEYETKOTO 3HAYCHHUS Bj s KaXIOro KpUTepus K; HUKHETO
YPOBHSI HEPAPXUH, OITUCHIBAEMOTO (DYHKITUEH MPUHAIIEIKHOCTH [pi(X).
Beruncnenue uaTerpanibHOrO Kputepus mno dhopmyne K=a,x;UonXxU. .. UogXy,.
Heuerkoe MHOXECTBO 3TOTO 3HAa4YeHUs OYyIeT OMUCHIBATbCS (yHKUIUEH

IPMHAUICKHOCTH Pk(X)=max (01 px1(X), Ox2lx2(X),. .., Oxnxn(X)).

[lar 6 noBTOpsieTcs, NoKa HE OyJET TOCTUTHYT BEPXHUM ypOBEHb HEPAPXHUU.

lar 7.

[Iar &.

Breruucnenne — gedasuduuupoBaHHBIX — YETKMX  OLEHOK  KOMILIEKCHBIX
MOKa3aTelIel BEPXHEro YPOBHS HEpapXUU [0 METOAY LEHTpa TAKECTH

~ jx,uK (x)dx
 Jaax

BLI60p AJIbTCPHATUBLI C IIOMOLIbIO AJITOpUTMA HCUCTKOI'O BbIBOAA MampaaHu.

Xo

OnucaHHbBIN AJITOPUTM MPEACTABIIEH HA PUCYHKE 2.

‘ Hayvaso
[

[locTpoeHne MHOXKeCTBa KbUTebUueB X

Onpe,aeneHI/Ie nepedHd BO3MOXKHbIX Ka9€CTBEHHbIX 3HaYeHUU A1
KaXX10T0 KpUTEePpHUAd HUXHEIro ypoBHA

[TocTpoenmne pyHKLIMUHM NPUHAAIEIKHOCTH W jj (Xi) /I KQXKAOTO i-ro
3HaYeHUs KPUTEPHUS X;

Omnpenenenue K03QpOUIMEHTOB BAXKHOCTH KQXK/IOI0 KPUTEPHUS B
OJTHOM I'pYIIIE O C moMoLbio MeToa CaaTH

PacdeT KOMIJIEKCHBIX OL[eHOK: K=011X1\Ud2X2\U....U0nXn
¢ PyHKUUN NpUHAJIEKHOCTHU
pk(x)=max(ox1px1(X), oxzpxz(X), .. Oxnlxn(X))

Haxoxcael-me [{e(l)aSI/I(bI/ILU/IpOBaHHbIX YeTKHUX 3HAaYEeHUH KOMIIJIEKCHBIX
OLI€HOK I10 MeToAy LEHTpPa TsDKeCTeH Ha BEpXHEM YPOBHE HEPAPXHUU

Ha ocHoBe AJITOPHUTMA HEYETKOI'0 BbIBOJ4, I'j€e BXOAHbIMHU
napaMeTpaMHu ABJAKTCA 3HAY€HUA UHTErpaJibHbIX KDUTEPHEB,
onpezjesdeTcd 3Ha4YeHue BbIXOﬂHOfI HGPEMBHHOﬁ Y

I
KOHelI]

Puc. 2. — Aixroputm noucka penrenus [Solution search algorithm]
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[IpencraBieHHbIN ATOPUTM COACPKHUT YKPYITHEHHBIE MTOCIEA0BATEIbHbIC TPOLEAYPHI.
Onwumem GoJiee JeTaabHO aNTOPUTM pacueTa KOMIUIEKCHBIX OLEHOK.

AJTOPUTM KOMIUIEKCHOTO OIICHUBAHUS OCYILIECTBIISIETCS C TOMOIIBIO PEKYPCUBHOM
¢byHKIMN «PacdeT KOMIUIEKCHBIX OLIEHOK». Cxema alropuTMa MpeicTaBieHa Ha PUCYHKE 3.

PacueT HHTerpasibHOTO
nokasartess Ky

HET
EcTb nouyepHue

3JIEMEHTHI?

y
Ja
Bri6op HeueTKoro r

3HaYeHUs M
Kn=
Kputepus Ki

A 4

Jl1s KaXkaoro i-ro
JlouepHero
3JIeMeHTa

v

Pacyer
KOMIIJIEKCHOH
o1eHKH Kj

v

Kn:Knuaiki

>
l

) 4
C OcTaHoB )

Puc. 3. — Anroput™m pacdera KOMIDIEKCHBIX OIeHOK [ Algorithm of calculating complex estimates]

[IpencTaBieHHBI aIrOPUTM COAEPKUT OJHY LMKIMYECKYIO OIepaiuio, B 00Xxoze
KaXJI0Or0 3JEeMEHTa JiepeBa K HeMy oOpamatorcst oauH pa3. CI0XKHOCTh alropuTMa paBHa
O(N), rne N — 4ucio »JI€eMEHTOB B JE€peBe KPHUTEpUEB. AJTOPUTM HMEET JIMHEHHYIO
CJI0’KHOCTB.

[IpenyiaraeMyto METOOUKY PEKOMEHIYETCS MCIIOIB30BATh /IS 3a7a4 JI0JITOBPEMEHHOTO,
CTPaTErMyecKoro IJIaHUPOBAaHMs, TaK KAaK OHA I03BOJSET YYUTHIBATH HEOIPENEICHHOCTH
pa3IMYHOrO  BUJA, AHAJIW3UPOBATh  CIIOKHBIE  MHOIONAPAMETPUYECKHE  CHCTEMBI.
HesarensHocts JIIIP B pemieHum 3agad CTpPAaTErMuecKOro IUIAHMPOBAHMSI HYXKIAETCS B
MHTEJUIEKTYIbHON TOAIEPKKE.

[Ipu pa3zpaboTke aBTOMATH3UPOBAHHON CHUCTEMBI MOJJIEPKKU MPUHATHS pPELICHUS
HEOOXOIUMO YUYHUTHIBaTh TpeOOBaHMSI TOCTABIEHHOW 3aJjaud, a TaKXkKe camMy METOIUKY
pacuera. B ocHoBe mpoektupyemoii CIIIIP ucnonb3yroTcss MHTEIEKTYadIbHbIE TEXHOJIOTHU
00paboTKK BXOAHOU WH(OpMaIUy.

[TpenyioskeHHBIN aNrOpUTM IMOMCKAa PEIICHUs peajnu30BaH B pa3pabOTaHHON cucTeme
MOAJICPKKHA MNPUHATHUS pelieHus. i1 BBINOIHEHUS BCEX O3TAllOB AJTOPUTMA B JaHHOU
CUCTEME IIPENYCMOTPEHBI CIAEAYIOIINE 3JIEMEHTHI:
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— 0a3a mpaBWJI Ui OCYIICCTBJICHUS MEXaHHM3Ma HEYETKOTO BBIBOJIA Ha BEPXHEM
YPOBHE UEPAPXUIECKON MOJICIIH;

— 0a3a 3HaHMi B BHIE HepapxuM (aKTOpoB U (DYHKUUN NPUHAAICKHOCTH IS
Ka)X/10T0 3HAYCHHSI JAaHHOTO (hakTopa.

Mogens cHCTEMBl MOMJIEPKKU TPUHATHS DPEUICHUS BKJIIOYAET B ceOs ClieAyromme
OJIOKH:

— ©Onox hopmupoBaHus Oa3bl MPABUII,

— Onok onpeneneHus KOdOPUIMEHTOB BaXKHOCTH (JaKTOPOB B HEPAPXHH,

OJIOK onpeIeNIiCHHsI HEYEeTKUX 3HAYCHUH KaXIoro (akropa,
OJI0K pacueTa 3HaYeHUH MHTETPATbHBIX (PaKTOPOB B HEPAPXHH,

— OJIOK HEYETKOTr0 BBIBOJIA.

Ha pucynke 4 mpencraBiieHa apXUTEKTypa CUCTEMbI TOAJIEPKKU MPUHITUS PEIICHHS.
Crpenkamu ykazaHa WHQpOpMaIUs, KOTOPYIO HEOOXOJMMO BBECTU WJIM IOJIYYUTh M3 0a3bl
npaBui U 0a3bl 3HAHWH, IS BHIONHEHUS (QyHKIMA Onoka. PesymbraTrom paboThl CHCTEMBI
SIBJISICTCS YMCIIOBOE 3HAYCHHUE BBIXOTHOM MIEPEMEHHOM 0JIOKa HEYETKOTO BBHIBOJIA.

Mpasua 3. Baok 5
»| popMupoBaHUA | baza npaBun
NpaBUJI
[IpaBuia
Pemenue
5. BJIOK JIorn4ecKoro
—>
JIMHIBUCTHYECKHE BbIBOAA
3KCIEePTHbIE OLLeHKU 4B A
KpUTEpPHEB . bJIOK pac4eTa
» HHTETrpPpaJIbHbIX
okazaTeseil dazudunnpoBaHHble
HMHTeTpaJibHbIe OLleHKU
A
OyHKIUU
NPUHA/LJIEKHOCTH
[lepeyeHb

» 1. Bsiok onpesesieHust

Y3no0oBble TOYKH
vepapxuu GaKTOpOB U

dyHKIMIH . ba3a 3HaHuM
npuHagiexHoctn | X HEYETKUX 3HAYeHUH
> A
Koapduunent [lepeuens
bl B&XKHOCTHU KpUTepHueB
YpOBHI/I BaXXHOCTHU v
KpuUuTepues Ipu
[ONAPHOM CPABHEHHHU 2. biok onpefiesieHud
»| Ko3adPUIKEHTOB
BAXKHOCTH
KpUTepHUEB

Puc. 4. — ApxurexTypa HHOPMAITHOHHOW CHCTEMBI TIOIEPIKKHU ITPUHSTHS pEILICHUSI.
ABtopckas paspadotka [Architecture of decision support information system.Original development]

TexHomorus pabOTHI C TaHHOW CUCTEMOM ITPEeIyCMaTPUBACT CIICIYIONINE ATAITbI:

1. ®opMupoBaHHE IE€peuHsl IOKa3aTeleil B HX HEpapXWUH, KOTOpbIE BIIMAIOT Ha
MpUHUMaeMoe pelieHue B 0J1oke 1.

2. ®opMUpOBaHUS  TEpeYHs  JIMHIBHCTUYECKHX  ONEHOK W  UX  (yHKIHH
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MPUHAJJIKHOCTH JUISl K&KI0T0 Mapamerpa B OJoke 1.

3. Pacuer x03((PUIMEHTOB BaXHOCTH ISl TOKa3aTesJeld BHYTPH KaKJIO0W BETKH Ha
HIDKHEM YpOBHE ITyTEM MOTMapHOTro cpaBHUBaHUs 1o Metoay Caatu [6] u B Oyioke 2.

4. ®opMUpoBaHHME 3HAUEHUI BBIXOJHOW NEPEMEHHON — aJlbTEPHATHUBBI IPUHUMAEMOTO
penieHus B 0y1oke 3.

5. @®opmupoBanue 0a3pl MPaBWI  3aBUCHUMOCTH  BBIXOJHOW TEPEMEHHOW  OT
MHTETPAJIbHBIX MTOKa3aTeNel BEpXHEro ypoBHs B OJoke 3.

6. ABTOMaTHYECKUN pacdyeT MHTETPAJIbHBIX MOKa3aTelel Mo MpPEeI0KEHHOMY METOLY
BBIUMCJICHHS] HEUYETKUX 3HAUCHUH C y4eToM KOA(pPUIIUEHTOB BaXKHOCTHU YACTHBIX KPUTEPHUEB B
oJ0ke 4.

7. ABTomaTHueckas oOpaOoTka mpaBui B 0a3e M BBIBOJ pe3yjbTaTa BBIYUCICHUN B
oJ0ke 5.

e o - =
= s e S I S L m—— -

Kanposan HripopManH oHHO-METOQHYECKAR MaTepHanbHo-TEXHHYECKAR CouunansHan

OBwan ofiecneuenHocTs EnBnnoTeukbli BoHg Ofuyue nnowagw OfwesxnTue

HopMa -] |03 Hopma 'j 0.25 Hopma x| [ 05 Hopma ': !
OcTeneHeHHoCTE MeToguueckue paspaboTim llafopaTophan Gasa Meg. myHiT

HOpMa v: 03 Hopma -] [02s BbIlUE HOPMbl ~| [os I ': e

oKTOpa =
A & SnekTpoHHbie GubnuoTerK OELLWM nokasaTens MyHKT nUTaHUA

HUHE HOPMBI | 04 BbllLE HOPMbI = 025 127.58 03 HOpMa ) L
OBLywil nokasatens Nporpammioe oBecneyetne OBl nokasarens

CBwmil nokazarens

B :
HopMa - f ]
100 01 NoCTpouTh. . 102.861 CypCooGECnEYEHHOCTE

Puc. 5. — DxcriepTHBIE OLIEHKH 00pa3oBatenbHO mporpammel [Expert assessments of the educational program]

Jlannass apxuTekTypa ObUla peaju3oBaHa B Cpele I[POrpaMMHpPOBAHUS U
moaenupoBanus MathLab u anpoOupoBaHa Ha 3ajade MPUHATUS PELICHUS NpU YIPaBICHUN
npodeccuoHaNbHBIMU  00pa30BaTeNIbHBIMU  [IPOTPaMMaMHU, OOECHEeUNBAIOIIUMUA aTOMHYIO
oTpaciab. Tak OBUIO NMPOBEAEHO KOMIUIEKCHOE OLIEHHMBaHMS OOpa30BaTeIbHBIX MPOTrpaMM
(mpumep Ha pUCYHKE 5) IO METO/IMKE, MTPeIJI0KEHHOW aBTOpaMu B [7].

Ha ocHoBe 6a3bl mpaBmil (pUCYHOK 0), CBSI3BIBAIOIIUX IOJTYYE€HHBIE KOMIUIEKCHBIE
HEYETKHE OIICHKM KIIIOUEBbIX IIOKa3aTesneld oOpa3oBaTeNbHOM MpPOrpaMMbl C BBIXOJHOMN
NEPEMEHHOM, OBUIO MOTYYEeHO PEKOMEHIyeMOoe YIpaBJsiollee Bo3IeiicTBHE.

IIpuMeHeHre JaHHOM  ABTOMAaTHU3WPOBAHHOM  CHCTEMBI  IIO3BOJIUJIO  IOBBICHUTH
00OCHOBAaHHOCTb TMPUHUMAEMBIX pPEIICHWH, YMEHBIIUTh BpeMs NPUHATHS pPELICHHUS.
[Ipennoxennas apxurektypa WC mnopgnepXku NPUHATUS pPELIEHUs, O0O0beIUHSIOIas
QITOPUTMBl HEYETKOTO BBIBOJA M TPOLEAYPHl KOMIUIEKCHOTO OIIGHWBaHUS oO0sajaer
CJIEIYIOIIMMH NTPEUMYIIIECTBAMU:

— BO3MOXKHOCTBIO H30eXaTh HeoOxoaumocTu (asudukanuu u nedaszupukanuu Ha
KaKJIOM YPOBHE HUE€papXUU 110 CPABHEHHUIO C JIEPEBbSIMU HEYETKOTO BHIBOAA;

— OTCYTCTBUEM 3P (deKTa «IPOKIATHS Pa3MEPHOCTU» MPU MOCTPOCHUU 0a3bl MpPaBUIT
JUIsl TIPUHATHS pElIeHHs Ha OCHOBE OOJIBIIOTO0 KOJMYECTBA BXOJHBIX IEPEMEHHBIX IIO
CPAaBHEHHUIO C IPUMEHEHUEM AITOPUTMOB HEUETKOT'O BBIBOA;

— BO3MOJKHOCTBIO  y4YMTHIBaThb CTENEHb BIUSHHUS  pa3IM4YHBIX  (PAKTOpPOB Ha
IIPUHUMAEMOE PEILICHHUE;

— BO3MOXHOCTBIO  ONEpPUPOBaTh  JIMHIBUCTHMUECKUMHU  OLEHKAMU  BXOZSIINX
IIEPEMEHHBIX, IOJYYEHHBIX SKCIIEPTHBIM ITyTEM.
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[102.8,93.3,106.6]

Puc. 6. — Pacuer BBIXOHOI TepeMeHHOH 10 aXropuTMy MamaaHu B cucTeMe HeueTkoro BeiBoaa [Calculation of

the output variable by the Mamdani algorithm in fuzzy inference system]
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Abstract — The task of ensuring the development of the territories for the placement of nuclear
facilities consists of two stages: the task of assessing the state, the quality of the functioning of
individual systems and areas of these territories and the stage of selecting the control impact that
will improve the assessed parameters and increase the efficiency of these systems. This paper
proposes an information system (IS) that supports the control action selection based on fuzzy
complex estimates of system parameters. IP is based on the integration of fuzzy control systems
and the procedure for determining the integral indicators of the system functioning of particular
criteria linguistic estimates.

Keywords: decision support systems, fuzzy sets, fuzzy inference systems, complex systems
estimation, expert linguistic estimates.
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