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NOAAEPXKA NMPUNHATUNA PELLEHNI
MNP AHANTNSE U YTMPABJTIEHI COUNATTbHBIMU PUCKAMI

DECISION-MAKING SUPPORT
FOR THE SOCIAL RISKS ANALYSIS AND MANAGEMENT

CTaTbs NOCBALLEHA Pa3paboTKe MHCTPYMEHTA/bHbIX CPeACTB NMOAAEPXKKU MPUHATUS PELIeHUs A
aHa/mM3a U YNpaBneHUs CoUMaNbHbIMKM pUCKamu. PelleHne [aHHON 3afauyM CBS3aHO C aHanM3oM npefmeTHOM
06nacTu, paspaGoTKoi Mepapxunm KpuTepueB BbliGopa UM 3aTeM MOATOTOBKOW MPOrpaMMHOr0 0GECTeyeHus.
Mpeano>KeHHblE MeTOAbI M airOPUTMbl MCMOMb3YOTCS aBTopaMit B paspabaTbiBaeMOM MPOrpamMMHOM
obecneyeHnn. MosyyeHHble CpeacTBa MO3BOMST 3KCMEpTaM MONYYNTb WHCTPYMEHTApUA aHanusa u ynpaeneHus
couManbHbIMM prucKamu.

KntoueBble CnoBa: MPUHSTUE PELUEHWI, COLMANbHbIE PUCKW, METO[ aHaau3a Wepapxuii, cucTema
NoAAEP>KKN NPUHS TS PELLEHNIA.

The article is devoted to the elaboration of tools for decision support in social risks analysis and
management. The solution of this problem is connected with the analysis of the subject area, the development of a
hierarchy of selection criteria, and the preparation of the software. The authors used the proposed methods and
algorithms to develop the software. The tools will help the experts to focus on the analysis and management of
social risks.

Keywords: decision-making, social risks, hierarchy analytical process, a decision support system.

CoumnanbHble pPUCKM - 3TO PUCKW, KOTOPble 3aTparvMsBatOT MPaKTUYECKU BCe
O6LLECTBEHHBIE C/IOV W TPYMMbl, YacTb M3 KOTOPbLIX ABMAKOTCA CyObekTaMu, a Apyras 4yactb -
obbekTamy pucka. Bo3geiicTBoBaTb Ha HUX MOXHO C  MOMOLLBHO  COBMECTHOrO,
B3aMMOBbIrOLHOr0 Y4acTWs 1 COrIacoBaHHOCTU MHTEPECOB YYACTHUKOB.

B xoge wuccnepoBaHWA COLMabHLIX PUCKOB ObIMM MOMYYEHbl CMMCKU  COLMAbHBLIX
PUCKOB 1 (DaKTOPOB, BANSAIOLLME HA HUX.

Cnuncok coumanbHbIX PUCKOB:

YXygLleHve feMorpauyeckoin cutyauuu.

bespaboTtumua.

MapruHanunsaums.

BbIHY>XeHHas Murpams.

Jesagantauns.

CHWKeHVe KauecTBa >KU3HW.

PocT npecTtynHocTw.

PocCT coumanbHOW Hanps»KeHHOCTH.

PoCT NpoTeCTHOM aKTUBHOCTW.

10 PocT Teppopu3ma, IKCTPeMm3ma, HalMoHaIM3ma.
OcCHOBHbIe (haKTOpbl, OKa3blBatoLLVEe BANSAHME Ha NPeLCTaB/NeHHbIE COLMAbHbIE PUCKN:
1. CocTosHMe NPaBOBOIA M 3aKOHOAATE/IbHOM 6a3bl B Clhepe:

- OXpaHa Npupojbl U 3KONOrMYecKoin 6e30nacHoCTy;

- COXpaHeHMe 1 NPeyMHOXeHWe Ky/bTYPHO-UCTOPUYECKOTO HaCeans;

- VH(OpPMAaLMOHHAA 1 TEXHMNYECKas 6e30MacHOCTb.

2. BnwusHue gpyrux cgep cpefbl 06MTaHMA YenoBeka:

- B/IUSIHWE KYNbTYPHOW N TeEXHOCKEpSI;

- B/IUSIHWE NPUPOLHON U TEXHOCHEepbI;

- B/VSHUE NPUPOLHOI U COLMOKYNbTYPHOM chepbl.

3. TepputopunanbHble 0COBEHHOCTN H(PACTPYKTYPbI CHEPBI:
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- MPUPOLA 1 3KOMOTMYEeCKas CUTyaums;
- COLMO-KY/IbTYPHble 0O0BEKTHI 1 MPOLECCHI;
- TEXHOC(epHbIe 06BLEKTHI, NPON3BOACTBA M MHOPMALMOHHbIE TEXHOMOTUN.

4. BHVMaHWE N KOHTPO/Ib 06LLECTBEHHOCTLIO COCTOAHMSA CHEPbI:

- COXpaHeHwue 3Ko/oruu;
- COXpaHeHue KyNbTYpPHO-UCTOPUYECKOrO Hacneams;
- COCTOSiHME UHOPMALMOHHOM 1 TEXHUYECKO 6e30MacHOCTH.
5. CoCTOsiHVe NPOLECCOB M TEXHOMOMNIA B chepe:
- MPOLECChI M TEXHOIOTNW NPUPOLOCOEPeXeHus;
- MPOLECCHI M TEXHONIOTNW KYNbTYPOCOXPaHeHWS;
- NPOLECCHI N TEXHOMOMNW TEXHO-MH(OPMALMOHHOK 6€30NacHOCTW.

BblgensioT ABa B1Aa (PakTopoB COLMa/IbHOMO puUCKa: NpeasnanmMble (MOXHO OLLEHUTD,
0XnAatb, LOCTATOYHO M3Yy4eHbl, MOALAOTCA YMpPaBNeHWI0) U Henpensuaumble (0603HAYMTH
KOTOpble Ha anpuvopHOW CTafuWM aHasm3a puUcKa He MPeLCTaB/sfeTcs BO3MOXHbIM, HEKOTOpbIE
MOTYT BO3HMKHYTb BrepBble; 3Ta rpynna pyuCcKoB Havbosee CNoXHa Ans yrnpaBneHus).

30,eCcb BO3HMKAET C/IOXHOCTb B TOM, YTO €CNi NpeABUAYMbIE PUCKM MOXHO OLEHUTb MO
M3BECTHbIM METOAMKAM, TO HenpeLBUAMMbIE PUCKM OLEHWUTL TOpasfo CI0XKHee U Heo6Xo4UMbI
creuyanbHble MHCTPYMEHTabHbIE CPEeACTBA ANA UX OLEHKU. OLEHKM [aHHOW rpynbl PUCKOB
BCerfja ABMAIOTCA CYOLEKTUBHBIMM W MOTYT ObITb OCYLLECTB/IEHbI TO/IbKO 3KCMepTamu Wu
rpynnamu 3KCrepToB.

B cBA3W C 3TUM fABNAETCA MEPCNeKTVBHLIM CO3[aHne CUCTEMbI MOALEPXKKUA MPUHATUSA
peweHnid (CMIP), KoTopas no3sonsina 6bl 3KCNepTaM paHXMpoBaTb PUCKM Ha OCHOBE He
TOMIbKO YWCNEHHbIX OLEHOK, HO W BepbasibHbIX, TAe 3KCMepTbl BbipaXaan Obl CBOe
MpefyyBCTBME, a TaKXKe KOTOopas Mo3sosisfia Obl OAMHAKOBO OLEHMBATL KakK PUCKW, TaK ©
Cnoco6bl yrnpasieHns NMK.

Wcxopa n3 atoro, npegiaraetcs cuctema nofAepXKu NPUHATASA peLLleHWnid, OCHOBaHHas
Ha 9KCMEePTHbIX MeTojax NPUHATUSA pelleHui [3, 6]. B3avmopgencTsuna nuua, NpyHUMAOLLEro
pewleHmne (JIMP), skcneptos 1 CITP npeacTaBneHo Ha pUcyHke 1.

Kak BMOHO M3 pUCYHKa, CUCTeMa NpPeAocTaBMT BO3MOXHOCTb MOJyYaTb BXOZLHYHO
MH(opMaLmMio 13 3 BUAOB WCTOYHWMKOB: 3KCMEPTHbIE CYXXAeHUA (HoBasf WHgopmauus ot
3KCMEepTOB), 3MMUPUYECKMe [faHHble (peanbHad  3a(MKCUPOBaHHadA WHQoOpMaums) w
CTaTUCTUYECKNE [aHHble (CTATMCTWYeCKMe MokKasaTenm B npowsnom). Ho npu 3tom panee
nocTynarwLas MHpopmauusa NpuMBOAUTCA K NPUOpPUTETaM B CUCTEMe 06pabOTKM BXOLHbIX
[aHHbIX. Oanee CIMP yxXe onepupyeT B pacyeTax TO/IbKO C NpUopuUTeETaMM.

Takas cucTema Nno3BoSIUT peLlaTh CneaytoLLme 3a4aun:

- BbIIB/IEHNE NPUYMH 1 OCHOBHbIX (DaKTOPOB BO3HUKHOBEHWSA PUCKOB;

- MOeHTU(MKALMSA, aHaIN3 U OLEHKa PUCKOB;

- TPUHATUE PELLeHWIn Ha OCHOBE NPOW3BELEHHON OLEHKMU;

- Bblpab0oTKa aHTUPUCKOBbIX YNPaBNAOLLUX BO3LEACTBUA;

- aHa/IM3 1 OLIEHKa pe3yNbTaToB PUCKOBOMO PeLUeHUSs;

- PeTpOCNeKTUBHbIA aHa/IN3 NPOLL/bIX CUTYALMIA U MPUHATBIX B HUX PELLEHWIA.

Ona  Toro ytobbl HayaTb MPOLECC  PaHXWMPOBaHMA  PUCKOB WM Bblbopa
MPeLnoYTUTENLHOIO0 MEPONPUATUA MO yrpasnieHuto puckamu JITP, Heo6Xo4MMO ChopMUpPOBaTH
3afavy. B xoge noctaHoBkM 3agaun J1MP go/mKeH pewwnTb cnefytoLee:

- BblOpaThb Lenb;

- MOCTPOMUTb [epeBO BO3MOXHbIX PeLLEHWA;

- MAeHTM(UUMPOBATL NMOKa3aTenu A5 NoyyYeHns paurMoHaIbHOroO peLLeHNs;

- cthopmmupoBaTh rpynmny 3KCMepToB, YHaCTBYIOLUMX B PELUEHUN;

- ONpefenvTb 30Hbl OTBETCTBEHHOCTU 3KCMEPTOB.

Cekums «Lingpposmrsaums obLecTax» 24-25 CeHTS6pS,
benropop,



VIl International Scientific and Technical Conference «Information Technologies I TS I
in Science, Education and Production”™) (ITSEP-2020) p

PucyHok 1 - CxeMa B3aMMOAECTBUSA 3KCMEPTOB M MOAY/IEN CUCTEMbI NMOALEPXKKN
NPUHSATUS PELLEHWIA ApyT C ApYrom

B KayecTBe OAHOro M3 METOLOB MOAAEPXKKN MPUHATUA PELUEHWI, WUCMONb3YEMbIX B
CuUcTeMe, Mpef/laraeTcs WUCMNosnb3oBaTb MeTof aHanmsa uepapxuii (MAN) [1]. MAW wwnpoko
NMPUMEHSIEM NP PeLLeHnr CnaboCTPYKTYPUPOBaHHbLIX MHOTOKPUTEPMANbHBIX 3a4ay U UMeeT
MHOXeCTBO 0COOEHHOCTEN W MPeUMyLLEeCTB Haf APYTMU METO4aMK, B YHACTHOCTU:

- BO3MOXHOCTb OLIEHKM B/IMSAAHWS HEN3MEPUMbIX (haKTOpOB;

- NOLAepXKa OTHOCUTENbHO NPOCTOW AeKOMMO3ULLMK 33a4M Ha OCHOBE Vepapxuu;

- BO3MOXHOCTb OnpeAeneHns cTeneHn HeTOYHOCTU B cyXaeHuax JIMNP nnn skcnepTa.

MAW no3BonseT NpoBOAUTL OMPOCHI IKCNEPTHBLIX FPYMn 1 BbINONHATL pacyeT
MPUOPUTETHOCTU TOFO WAN MHOTO MeponpuaTusa. [naBHasg 0CO6eHHOCTb METOAA B TOM, YTO OH
MO3BO/ISIET NMPOBOAMTBL OLIEHKWN KaK YWC/IEHHO, TaK 1 BepbanbHO. TakuM 06pa3om, cuctema npu
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OLEHKE COLMa/IbHbIX PUCKOB W BbIpabOTKe aHTUPUCKOBBIX YMPaBAAKOLWMX PeLUeHUA rNaBHbIM
06pa3oM OCHOBLIBAETCA He Ha MaTeMaTUYECKUX pacyeTax, a Ha 60/ee afeKBaTHO NMOAXOAALLNX B
[aHHON 001acT 4YesloBEYECKOM OMbITe U WUHTYWUMW. [N18 aHanm3a COLMa/ibHbIX PUCKOB C
nomowsto MAN [2] Heob6XxoAMMO MOArOTOBUTL Mepapxuto. Nepapxus no MAIW B o6Lem cnyyae
COCTOMT U3 3 ypoBHeli: Lienn (1 ypoBeHb), KpUTepreB (2 YPOBEHb) U aNbTepHaTUB (3 YPOBEHB).
Wcxoos w3 npeacTaBfieHHbIX BO BBEAEHUWM CMMCKOB COLMa/IbHbIX PUCKOB U (hakTOpOB,
B/IMAIOLLMX HA HUX, MOXXHO COCTaBUTb MepapXxuio And npumeHeHns MAW (pUcyHOK 2). Takum
06pasom, nosiyyeHHas nepapxmus coctout U3 1 uenu, 5 kputepues n 10 anbTepHaTMB.

Mpouenypa NPUHATUA pelleHnidi Ha ocHoBe MAW cOCTOMT M3 MHOXECTBA MapHbIX
CpaBHeHW. KonM4yecTBO MapHbIX CPaBHEHWI 3aBUCUMT OT KOMMYECTBA BblOPAHHbLIX NLOM,
npuHuMarownm  pewenve (JIMP), KpuTepreB W a/ibTepHaTMB, a TaKXKe Y4acTBYHOLMX
akcrepToB. OO6LLee KOMMYECTBO MapHbIX CpaBHEHW N MOXeT [ocTuratb [OCTaTOYHO
00/NbLLOrO 3HAYEeHWS.

Tak Kak vepapxus 06bemHa, TO LiesiecoobpasHo B NMPOLLECCe OMNpoca NPUMEHATL METO/b!
OLEHKN  COrnacoBaHHOCTU  CY)XX[AEHWI  3Kcnepta W METOAbl  MOBbILEHUA  CTeneHu
corfiacoBaHHocTH [4, 5].

PUCYHOK 2 - Vlepapxus aHann3a coupanbHbIX PUCKOB ANS NPYMEHEHUS MeToa aHain3a U nepapxuii

Vexopa n3 MAW, JIMP fomkeH Ha NepBoM LUare paH>XMpoBaTb KPpUTEPUU, NOYUUB KX
npuopuTeTHI. Ha BTOPOM LUare 3KCMepTbl MPOBOAAT OLEHKW aibTEPHATUB MO KaXKAoOMYy W3
KpuTepues. fanee CIIIP, cornacHo pacyetam no MAW, BblYMCNAET NPUOPUTETLI a/lbTepHaTKB,
YUNUTbIBasA NPUOPUTETbI KOUTEPUEB U IKCMEPTHBIE OLIEHKN albTEPHATUB MO HUM.

MMony4mB NPUOPUTETLI COLMabHbLIX PUCKOB, Aanee JITP Heo6xoAMMO cAenaTb BbIBOA O
Lien1ecoobpasHoOCTM 06paTUTbL BHUMaHUE Ha Hanbosnee BaXKHbIE COLMA/bHbIE PUCKU MO MHEHUIO
9KCMEepPTHOW rpynmbl U 3aniaHupoBaTh MPoBeAeHNe MepPONPUATUIA MO CHUKEHUIO BEPOATHOCTM
BO3HWMKHOBEHWSA aHHbIX PUCKOB.

MprMeHeHWe NPeLoKeHHON CUCTEMbl MO3BOMIMT MOBLICUTL YPOBEHb OOBLEKTUBHOCTY
npu pelleHnn 3agad, CBA3AHHbLIX C COLMUaIbHbIMA PUCKAMW, OLEHUTb Pe3yNibTaTbl MPOLL/bIX
pelleHniA No 06paboTKe PUCKOB M MOLrOTOBUTH pPaLMOHa/bHbIE PELUEHUSI MO CHUDKEHUIO
couMasbHbIX pPUCKOB B Oyayuiem. PaspaboTaHHas WHJoOpMauMoHHas cucTema Mo3BOMUT
MPOBOAWTL MHOMOKPUTEPUASbHBIV aHaNN3 COLMaIbHbIX PUCKOB, YTO NO3BOUT NOMY4nThL H6osee
TOYHble  pe3ynbTaTbl MO CPaBHEHWHO C  W3BECTHbIMA  MPUMEHAeMbIMU  METOAAMM.
WHpopmaLmoHHas cucTema MNO3BOAUT  aBTOMATM3MPOBATb MPOLECC MOJlYYEHUS BXOLHOM
MH(opMaumn (3KCNepTHOM, CTaTUCTUYECKOW Y AMNUPUYECKOI), NPUYeM NPOLLECC BBOAA AaHHbIX
OCTaeTcs TalHbIM [N18 YH4aCTHUKOB onpoca. Kpome Toro, B CUCTEME UCMO/b3YETCS OLEHKa Mepbl
NPOTUBOPEUNBOCTN MCMO/b30BaHHbIX AAHHbIX, YTO MO3BOJIAET YCTAaHOBUTL CTEMeHb [0BEPUS K
nosyyaeMomy 3atemM pe3ynbtaTty. Cuctema focTynHa yepes VIHTEPHET, YTO AaeT BO3MOXHOCTb
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3HAUMTE/NBHO YBENMYUTL KOMIMUYECTBO YYACTHUKOB B aHa/IN3e COLMAbHbIX PUCKOB M MPOBOAUTb
OMpOCbI YAaneHHo.
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