B maHHOM paboTe paccMaTpmMBaEeTCs NOBbILUEHNE HAAEXHOCTN TEXHNYECKUX
YCTPONCTB KakK aHasior 6nonorn4eckoro npoaosiXKeHNs XXU3HU XXNBbIX CyLLECTB,
MOBbILLEHNE HALEXHOCTU NCKYCCTBEHHbIX HEMPOHHbBIX CeTEN Ha nNpumepe
MoaenupoBaHusa paboTbl MO3ra, KOTopas OCHOBaHa Ha MHOronapamMeTpUYecKmnx
3a/la4ax HeJIMHEeNHOM onTuMmM3launn. B kadecTse oby4atrowero MHOXXeCTBa MOXXHO
MCNOJsIb30BaTb AaHHbIE MO NPOCTPAHCTBEHHOMY pacnpenesieHnto NokasaTenen
HaOEeXHOCTWN 3N1eKTPOIHEPreTUYeCKon CUCTeMbl. Ha npuMeHeHne HEMPOHHbLIX ceTen
HaTOJNIKHYJla TeopeMa akazeMmnka KosiMmoropoBsa, 3aBepLUMBLLANA ero ceputo
nccnenoBaHUM A9 HenpepbIiBHbIX PYHKUNN: «Ka)kaasa HenpepbiBHaA pyHKumns N
nepeMeHHbIX, 3ajaHHas Ha eANHNYHOM Kybe N-MepHOro NnpocTpaHcTBa, NpeacTaBMMa
C NOMOLLbIO OMepaynin CJIOXKEHNS, YMHOXEHNS U CyNnepno3numm n3 HenpepbiBHbIX
pyHKLMN ogHOro nepemMmeHHoro» [1]. Ha 3Tom (hoHe coBepLUeHHO HEOXUAAHHO
BbIFrNAONT TOT PaKT, 4TO /1060 MHOMOYNEH OT MHOIMX NMepeMeHHbIX MOXXeT ObITb
rMnoJsly4eH U3 0gHOro NPOn3BOJIbHOMO HEJIMHEMHOr0 MHOIro4Ys1eHa OT O4HOro
nepeMeHHOro C MOMOLLbIO JINHENHbIX onepaunn n cynepno3nuymmn. Takmm obpasom,
paboTy CNOXXHON TEXHUYECKON CUCTEMbI MOXKHO aHaIM3NPOBaTb TakXxe Kak n paboTty
buonornyeckoro cyuiectsa. B aTom cnyvyae Heobxoanmo MHTEHCUBHO pa3pabaTbiBaTb
MOoAesIn, OCHOBAHHbIE Ha MPUHLUMNAX TEOPUN HAOEXHOCTU. MOXKHO NpeanosioXnNThb,
4YTO OTKa3 BCEWN CJ/IOXKHON TEXHUYECKOW 3/IeKTPOIHEPreTu4eckom cuctemMsl basmpyeTtcs
Ha "KacKaje 3aBUCUMbIX OTKa30B", BO3HUKAIOLWMX B pe3ysbTaTe Cly4anHOro oTkasa
OOHOW N3 NoacMUcTeM. 3TO NPeaAnosioKEeHNE O LLernHOM MexaHn3Me laBuHoobpasHoro
paspyLweHns opraHmima npu eCTeCTBEHHOM CTapeHnn 3acNyX1uBaeT gasibHenwero
n3y4vyeHus. 1encTesnTesibHO, XOPOLLO N3BECTHO, YTO AedeKThbl B YCTPONUCTBAX UMEIOT
TeHaeHunto naBnHoobpa3HO pa3BMBaATLCA MO LEMHOMY MEeXaHU3MYy, HanpuMmep, Kak
rnpw pasBuTMM aBapmn B MOCKOBCKOW 3HepreTn4eckon cucteme. lNonoxmrenbHas
obpaTHasa CBA3b MeXAY CTENEHbIO N CKOPOCTbLIO Pa3pyLUEHNS IHEPTreTUYECKOMN
cucTtembl 0bycnoBieHa TakXe TeM, YTO MPM BbIXOA4E U3 CTPOSA YacTu CTPYKTYP
Harpy3ka Ha oCTaBLUMECH CTPYKTYPbl YBENNYMBAETCS, YTO YCKOPSAET UX U3HOC UIIN
BbIXO4 N3 CTPOS. APKUM MPUMEpPOM TaKoro KaCckagHoro 1aBMHoobpasHoro
pa3pyLUEeHNs SHepreTu4eckon CUCTEMbI ABNAETCA pa3BuTme aBapum Ha CasHo-
LLlywieHckon MN3C. AHann3 pa3BuTUSA aBapui NnokasblBaeT, Kak pa3BmBaeTcs "Kackajg
3aBUCMMbIX 0TKa30B". CNncok noaobHbIX NpMMepoB LLEeNHOro 1aBMHOo0bpasHoro
paspyLleHnsa CNCTEM MOXXHO BbI10 Bbl NPOJO/IKUTE. ITO «CLLEHAPUN» BCEX MUPOBLIX
TEeXHOreHHbIX KaTacTpod. MOXKHO NpeanosioXnNTb 4TO, CTapeHne obyCcnoBieHo
MMEHHO TaKMMMN KaCKadaMn 3aBUCUMbIX OTKa30B, pa3BMBaOWMMNCSA O0JIroe BpeEMS B
CKpbITON hopMe. No3ToOMy MaTeEMaTUYECKMe MoOOe NN LENHOro 1aBUMHOObpa3HOro
paspyLleHns opraHmima npencTaBasaoT 0cobbin nHTepec. PaccMoTpmM NpocTenLmnn
BapuaHT MOAENN LEenHOoro paspyweHumnsa cnctemMmbl. O603Ha4YMM Yepes COCTOAHMUSA
cucTtembl ¢ gegektaMu. NycTb - 3TO POHOBaAsA CKOPOCTb NOCTYN/IeHUna nedeKToB
(oHOBast MHTEHCUMBHOCTbL AECTPYKLUMK), HE 3aBUCALLAA OT CTaAuUKN pa3pyLleHns
TexHn4yeckom cnctembol. COOTBETCTBEHHO - )OHOBAsA MHTEHCUBHOCTb OTKa30B. B



npocTenwem ciy4dae obe BesimyYnHbl MOryT BbITb 06yCNnoBAEHbI ClyHalHbIMMK
noBpexXx4awLnMn Bo34eNCTBUSAMIN BHELLHeEN cpeabl. Hapsaay € 3TuM cylwecTeyeT
WHOYLMNPOBAHHAA UHTEHCMBHOCTb OeCTPYKLUUN U MHAYUUPOBAHHAA NHTEHCUBHOCTb
pa3BUTUA aBapuun, KOTOpPas pacTeT C YBEJINYEHNEM HYUCTIa YKEe NMEIOLLNXCS
nedeKkToB. B nepsoM Npubam>*xeHnm MoXXKHO CYUTaTb, 4TO 3TN MHTEHCUBHOCTU NPAMO
NPONoOpLMOHasbHbl YHNCNY AeEKTOB, TaK 4TO A5 CUCTEMbI C h fedeKkTamMun
WHOYLMNPOBaHHAsA UHTEHCUBHOCTb AeCTpyKUuUmM (CsioMa, paspyLlleHnsa) paBHa , a
WHOYLMPOBAaHHAsA UHTEHCUBHOCTb O0TKa30B - . C y4eTOM cAeslaHHbIX NpeanosioxXeHuin
n 0603HavYeHN cxemMa LenHoro JaBmHoobpa3Horo paspyLlleHnus opraHnuamMa nmeet
cnepyownim Bua, nsobpaxeHHblh Ha puc. 1 Puc. 1 - Cxema naBnHoobpasHoro
pa3BUTUA aBapumn Npu eCTeCTBEHHOM CTAapPEHUN 3N1IEMEHTOB CUCTeMbl B ncxogHom
COCTOSHUM CUCTEMA He nMeeT AedeKToB, 04HAaKO0 B pe3yJsibTaTe C/yYanHbIX
NOBPEXOEeHNI OHa NnepexoanT B COCTOAHUA , rae n - 4ncsio gedektos. CKOpPOCTb
NOSABNEHUSA HOBbIX Ae(EeKTOB JTaBUHOOOPA3HO pacTeT C POCTOM HYUCA YXKe
HaKoMMBLUNXCA OedeKTOoB (ropn3oHTasibHble CTpesikn). IHTEeHCMBHOCTL OTKa30B
(BepTuKasibHble CTPEsIKN) Tak>XKe JlaBMHOOBbpa3HO pacTeT C pOCTOM Yucsa fedeKToB
DTON cxeMe COOTBETCTBYET cuctema andgepeHuymanbHbiX YypaBHEHNN:
................................................... PelweHne faHHOM cuCTeMbl ypaBHEHUN. MOXHO
MPOBECTN aHaNornw. AHanornyHas cuctemMa ypasHeHun (6es3 yyeta ooHOBOW
WHTEHCMBHOCTUN CMEePTHOCTN) Oblila NoJlydeHa 1 pewleHa B MaTeMaTU4YeCKon Mmoaenu,
CBA3blBalOLLEN BbDKNBAEMOCTb OPraHMU3MoB C NOBpeXAeHneM XpoMocom [LeBras,
1976]. Ecam B Ha4YasibHbIA MOMEHT BPEMEHU YNCN0 AeEKTOB B CUCTEME eLle paBHO
Hy0, TOo gonsa nogcuctem ¢ 0, 1, 2, ..., n gepekTaMm MeHAeTCs CO BpeMeHeM B
COOTBETCTBUU C POPMYITAMM: .oneeiiieineeeeeeeaeeee e neeaeeneenees B cny4ae, Korga 4mcno
nedeKToB MOXKeT pacTn HeorpaHMYeHHOo, 3aBUCMMOCTb YMC1a OTKa3aBLUMX
NOACUCTEM OT OJINTESIbHOCTU BPEeMeHW 3KCrJlyaTaunum onpenenseTcs cienyoumm
obpa3oM: rae a Bo3epawasacb K UICXOOHbLIM NepeMeHHbIM, nosiy4aeM: IHTEHCMBHOCTb
OTKa30B paBHa COOTBETCTBEHHO: Takmum 06pa3omM nosbiLLEeHNE HaOeXHOCTHU
TeXHNYeCKUX YCTPONCTB MOXKHO paccMaTpmBaTb Kak aHanor B1Monorm4eckoro
NPOAOJIKEHNSA XU3HWN XUBbLIX CYyLLECTB, @ MOAEb LeNHOro laBMHoobpa3Horo
paspyLweHnsa B gajibHenleM aHaJIM3npoBaTh, HAaMNoOJIHAA ee KOHKPeTHbIM
cofep>XaHneM, BHOCA B Hee KOPPEKTUBLI N YTOYHEHUSA, HeobxoauMble AN
H6e3onacHoOm 3KcnayaTaumn sHepreTu4eckux yCTponucTs.



