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OOPMATN3AUNA TEMITOPAJIBHOIO
NIMHIMBUCTUNYECKOI O ONMNCAHNA MHOIO3TAINHbIX
COUMANTIBHO-OKOHOMUNYECKUX NMPOLIECCOB

FORMALIZATION OF TEMPORAL LINGUISTIC DESCRIPTION
OF MULTISTAGE SOCIO-ECONOMIC PROCESSES

PaccmoTpeHa npoGneMa MOCTPOEHWST MEPUOAM3ALMN COLMATbHO-3KOHOMIYECKNE MPOLIECCOB, AatoLeit
BO3MOXKHOCTb pPasbuTb WX Ha 3Tanbl And 6onee AeTaNLHOTO M3yuyeHns. MpeanodKeHo 1CMob30BaHNe annapaTa
HEYeTKOro IMHIBUCTUYECKOrO MOZIENMpoBaHus J1. 3afie AN TeMNOpPaabHOr0 OnNMUCaHWs MHOTO3TanHbIX NPOLECCOB.
MocTpoeHa TemnopankHas MOAENb MPOLecca B BUAE BEKTOPA IMHIBUCTWYECKNX NEPEMEHHBIX (3TanoB npoLecca).
PaspaGoTaHa cucTemMa anrebpavmueckux omepauwii Hag TemnopaibHbIMA TepMaMi U TepM-BeKTOopami,
no3BosisiloLas hOPMYNMPOBAThb CUHTAKCUYECKME 1 CEMAHTUYECKWe MpaBuia UX MpeoGpasoBaHus MpU PeLleHum
3afja4 CUHTe3a MpoueccoB. Mpefiod>KeHHas popMann3aums MOXKeT OblTb WCMOMb30BAHA ANA PELLEHWs 3aau
aHa/IM3a 1 CMHTE3a COLNaIbHO-3KOHOMUYECKIX MPOLECCOB C LENbo MOAAEPXKKN NPUHATUS HayYHO 0GOCHOBAHHbIX
YNpPaBNeHYeCcKMX PeLLEHNIA.

KntoueBble CroBa: COLMAbHO-3KOHOMUYECKMIA MPOLIECC, TEMMOPaILHOE OMUCAHWE, NMHIBUCTUYECKAS
nepemMeHHasl.

The problem of constructing the periodization of socio-economic processes is considered, which makes it
possible to break them down into stages for a more detailed study. The use of the apparatus of fuzzy linguistic
modeling L. Zadeh for the temporal description of multi-stage processes is proposed. A temporal model of the
process in the form of a vector of linguistic variables (stages of the process) is built. A system of algebraic
operations on temporal terms and term vectors has been developed, which makes it possible to formulate syntactic
and semantic rules for their transformation when solving problems of synthesis of processes. The proposed
formalism can be used to solve problems of analysis and forecasting of socio-economic processes in order to
support the adoption of scientifically grounded management decisions.

Keywords: socio-economic process, temporal description, linguistic variable.

BeegeHvie. [ns pelleHus 3a4ay aHaimM3a W CMHTE3a COLMAIbHO-3KOHOMUYECKMX
npoueccos (C3IM) TpebyeTcs MCNOMb30BaHWE afeKBATHLIX MOAENEN, YUMNTbIBAIOLMX BbICOKUIA
YPOBEHb HEONpeaeneHHOCTN, XapaKTepHbIA AN paccMaTpvBaeMoi npegMmeTHol obnactu [1].
TemnopanbHOe MOfLefbHOE OnucaHue npeanoniaraeT pasbueHve BPEMEHHOr0 WHTEepBasia
Hab/ogeHns (NPOrHo3MpoBaHMA) Ha MOAMHTEpPBa/IbI (3Tanbl, CTaAMW MpoLecca), B TEYeHue
KOTOPbIX peasM3ytoTCA CBOM TPEeHAbl MpoTeKaHus npoueccoB. OTCYTCTBME YETKMX TpaHuL,
MeXay CTaguMsMM U HeoOXOAMMOCTb WCMO/Mb30BaHUA 3KCMEPTOB [/1 OLEHWBAHWUSA CTEneHu
NPUHAL/IEXHOCTWN PacCMaTpyBaeMoro MOMEHTA BPEMEHWN COOTBETCTBYHOLLE CTaAuM npoLecca
0bycnasnvMBaeT  MpYMeHeHMe  (JOPMasIbHOrO  annapara HeuYyeTKOro  JIMHrBUCTUYECKOrO
mogenvpoBaHusa J1. 3age [2] pna onucaHus C3M. Llenbio HacTosiwein paboTbl ABNSETCA
anrebpanyeckas opmMann3aLns TeEMMNOPasbHOr0 JIMHIBUCTUYECKOTO ONMUCaHUA MHOMO3TarHbIX
HeCTaLMOHaPHbIX COLMaNbHO-3KOHOMUYECKMX MPOLLECCOB.

NnHrencTnyeckoe TemrnopasibHoe onucaHue CoLManbHO-3KOHOMUYECKNX
mpoueccoB. PaccMOTpMM  JIMHTBUCTUYECKYKD  MEPEMeHHY0  Stage, COOTBETCTBYHOLLYHO
oTaenbHomy atany C3r1:

Stage=<T, StTbase, StG, StM>,
roe T - BPEMEHHOM KOHTWUHyym: T=R+; StTh,, - COBOKYMHOCTb TEMMOPaSibHbIX TEPMOB
nepeMeHHon: StT,,, = {tb,, th, ,_, tb}; StG - cuHTakcuyeckoe npaBuno, MO3BONAIOLLEE
NMopOXAaTb HAMEHOBaHUA TEMMNOPaIbHbIX TEPMOB 13 HAMMEHOBaHWi 31eMeHTOB StTh,; StM -

ase’
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CeMaHTMYeCKOe Npasunsio, YCTaHaBNMBaKOLLIEE COOTBETCTBUE MEXAY TEMMNOPa/IbHLIMU TepMamMu 1
HeYeTKMMWN NOAMHOXKecTBaMu T.

[ns 3afaHna ceMaHTUKM 6a30BbIX TeMnopaibHbIX TepmoB thi , /= 1,2, , n 6yaem (B
cooTtBeTCcTBMM C [3]) wMCNONb30BaThb OUTPaNeLMeBUAHYIO (PYHKLMIO  NPUHALNEXHOCTH,
onpegensemyto hopmyow
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PucyHok 1 - butpaneuuesniHas GyHKUMA NpUHaZIeXXHOCTU Tepma th

Ona  aHanmsa  couManbHO-9KOHOMUYECKUX — MPOLECCOB  3a4acTyk0  UCMOJb3yeTCs
nepuoau3auns Ha OCHOBE CBOWCTB, XapaKTepHbIX [/19 BblAensemMoro atana (Hanpumep, aTan
ObICTPOro pocTa OnpefeneHHOro nokasarens). [lpy 3TOM  TpafULUMOHHAA  «4eTKas»
nepvoau3auns BCTynaeT B NPOTUBOPEUNEe C BOSMOXHON HEUYETKOCTbIO CBOICTBa. Ha pucyHKe (B
pamKax npeL/0KeHHOro HeYeTKOro TeMMOPa/IbHOr0 ONMcaHus):

- BPEMEHHOI OTpe3oK [b,e] COOTBETCTBYET paccMaTpuBaeMOMy 3Tarny MpU «YETKOM»
onucaHuu;

- oTpe3ku [a,b] u [e,f] cooTBeTCTBYIOT Nepuogam BpeMeHu, (hOpMasibHO HE OTHOCUMbIM K
paccMaTpuBaeMoMy aTany (MpyY «4YeTKOM» OMMUCaHWM), HO NPV 3TOM HauMHAKOT (3aBepLUaroT)
BbIMO/IHATLCA HEKOTOPbIE CBOMCTBA, XapaKTepHble /18 paccMaTp1Baemoro aTana;

- otpe3ku [b,c] n [de] hopmanbHO OTHOCATCA K paccmartpuBaeMomy aTany (npu
«YETKOM» OMuCaHnM), HO NpW 3TOM CBOMCTBA, XapaKTepHble [J19 paccMaTpyBaeMoro aTana,
BbINOHAKOTCA eLe (Y>Ke) He B NMOSHOW Mepe;

- 0Tpe3oK [c,d] coaep>XUT MOMEHTbI BPEMEHU, KOTOpPbIe 1 JOPMaibHO U B COOTBETCTBUM
CO CBOMCTBaMu npoLecca OTHOCATCA K pacCMaTpyMBaeMoMy 3Tary.

B KayecTBe TemnopasbHOro MOAeNbHOro onucaHus C3I paccMOTpUM TepM-BEKTOP
TV = (tbi, th,", tb,), KOMNOHeHTbI (TepM-KOOpAMHaTLI) KoToporo th; , i= 1,2, , n obpasyloT
Llenoyky 6a30BbIX TeMNOpa/bHbIX TEPMOB B COOTBETCTBMM C TpebOBaHUAMMW, HarnisgHoO
npeLCTaBNeHHbIMU Ha PUCYHKe 2.
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B 0EPMBMHUM 1 FPOLLTKTM

PUCyHoOK 2 - Llenoyka TeMnopasibHbIX TEPMOB, 06pa3yHoLLMX TePM-BEKTOP

Onepaumn Hag TemnopabHbIMU  TepMamyM W TepM-BeKTOpaMu  TeMrnopasibHOW
NIMHTBUCTUYECKOWA nNepeMeHHOW. [ns  MOCTpoeHWs (hopMasibHOro annapata  MOoLAepXKu
pelleHnss 3aday  CpPaBHUTENbHOrO aHaiM3a W CuMHTe3a (MoAuguMKauum)  coumasibHO-
9KOHOMUYECKUX MPOLLECCOB  eCTeCTBEHHO [OMOMHUTL  MOJe/NbHble npescTaBneHns COIl
onepauusaMn Haj TemnopaibHbIMU TepMaMu W TepM-BekTopamu. 1o Tuny onepaHgos U
pesy/ibTatam BbINOSHEHMSA OMepaLmii LenecoobpasHo BbILENTbL CNeayroLLme rpynnbl onepauuii:

A. OnepaHfpl 1 pe3y/bTaTbl ABAIOTCA TEPM-BEKTOPaMK.

B. OnepaHfpl - TepM-BEKTOPbI, pe3y/bTaTbl - TEPMbl.

C. OnepaHfpl - TepMbl, pe3y/ibTaTbl - TEPM-BEKTOPbI.

D. OnepaHfbl 1 pe3ynbTaTbl ABAAKOTCA TEPMaMMU.

E. OnepaHfp! - TepM-BEKTOPbI, pe3y/bTaTbl - Yucna.

F. OnepaHApl - TepMbl, pe3ynbTaThl - YACA.

3 onepaumin rpynnsl A MOXHO BbIAeNUTb OMepauuun, CBA3aHHbIE C WU3MEHEHWEM
pa3MepHOCTW TepM-BEKTOPOB (MPOEKUMA Ha COCefHMEe KOOPAMHATbI, KOHKaTeHalus; BCTaBKa
O4HOro TepM-BEKTOpa B APYroW; WUCK/OYEHWe OTAeNbHbIX KOOPAWMHAT M3 TepM-BeKTopa), U
onepauuu, coxpaHstoLue pa3mMepHOCTb TepM-BEKTOPOB (nponopLmoHanbHoe
pacLuMpeHve/cxKaTme BCeX KOOPAMHAT TepM-BEKTOpPa; OOLUMIA CABUI BCEX KOOPAMHAT Ha
3a[jaHHY0 BEJIMYMHY U Ap.).

Onepaumun rpynnbl B cOOTBETCTBYIOT BbIGOPKE MX TEPM-BEKTOPA TEPM-KOOPAMHATLI C
3afjaHHbIM HOMEPOM WK 06/1aaroLLeN 3a4aHHbIM CBOMCTBOM.

pynny C 06pa3ytoT onepawumy COCTaB/IEHNS TEPM-BEKTOPA M3 HECKO/IbKMX TEPMOB U B
3TOM CMbIC/Ie 0BpaTHbIe K onepauusam rpynnel B.

Cuctema onepayunini rpynnel D noctpoeHa B [3], rge nokasaHa ee nonHota (C
MCNOMb30BaHVEM OMepauuili CUCTEMbI M0G0 TEMMOPa/IbHLIA TEPM MOXET ObITb MONYYeH U3
No60oro TeMnopanbHOro Tepma).

Onepaumu rpynnsl E N03B0NSIOT NOMYyYUTb YMC/IOBbIE MOKA3aTeNn, XapakTepusyoLme
TepM-BeKTOp (KO/IMYECTBO TePM-KOOPAMHAT; A/MHA BPEMEHHOIO MHTEpPBasa - HOCUTENs TepM-
BEKTOpa, MOHMMAaEMOro Kak O0O0beAuHeHue HocuTenieid (YHKUWUIA MNPUHaSIeXHOCTU TepM-
KoopAvHar u ap.)

Onepaumu rpynrnbl F N03BONAIOT MONYYMTb YMC/IOBbIE XapaKTEPUCTUKN TEMMOPaIbHOMO
Tepma (4/1MHa BPEMEHHbIX MHTEePBa/1I0B HOCUTENS U A4pa PYHKLUM NPUHALNEXHOCTU TEPMA).

3aknoyeHne. Tpen/iokeHHOe (POPMaslbHOE JIMHTBUCTUYECKOE OMUCaHWe OTAE/bHbIX
3TanoB M npoLecca B LesIoM MOXET ObITb UCMO/b30BaHO MNPy NPOBELEHUN UHTENNIEKTYa/IbHOTO
aHasm3a n cuHTesa C3l1 ¢ npuMMeHeHWeM Mpoueaypbl HEYETKOro NOrMYeckoro BbIBOJA Ha
OCHOBE HEYeTKON MNPOAYKLMOHHON MOAENM 3HaHWA O NPeAMETHOW 061acTh, UYTO MOXET
Croco6CcTBOBaTb MOBLILIEHUKO Hay4YHOW O060CHOBAHHOCTU YMpPaB/IEHYECKUX PeLUeHUA npu
pa3paboTKe 1 peainm3aLmm CoLnabHO-3KOHOMUYECKNX MPOEKTOB ¥ nporpamm [4].
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