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Paccmompernvl 603moNcHOCIIU NPUMEHEHUS PPAKMATLLHIX MOOeAel ONLst UOeHMUDUKAUUU CLONCHBIX cucmem. [Tpu-
seden anzopumm onpedenenus 00aacmu camonooobus Ons uccaedyemozo 006eKma, umo, N0 MHEeHUI0 Aemopos, no-
360JL51€M CHUSUMb BEPOSIMHOCTID HAPYULEHUS. WMAMHOZ0 PEICUMA €20 PAOOmbL.

Kntouesvie cnosa: mamemamuueckas mooeiv, ciojcuas cucmema, xapyceav Jopenya, ¢ppaxmarn, obracmo camo-
1n0000UsL, AMOMHBLTL PEAKMOop.

Cpenu Bcex BUIOB MaTeMaTHYECKUX MOJIETIEH CIOKHBIX crcTeM !, BKITIOUAsi HAHOTEXHOJIOTUN [1, 2],

0cob0€e MECTO 3aHUMAET MOJIE]Ib, COTJIACHO MPUMEHEHHIO KOTOPOil HEOOXOANMO MTPOU3BOAUTH 000C-
HOBaHUe eé IPUHAIEKHOCTU K hpakTasbHomy Tuiy [3—7]. IIpu aTom ciexyer oOpaTuth ocoboe
BHUMaHME Ha TO, YTO Y OTAEJIbHBIX 00BEKTOB MAEHTU(MUKAINN, B HEKOTOPbIe MOMEHTHI BpEMEHH,
HaOJTIOIAl0TCS CUTYAIlMH, TIPH KOTOPBIX OT/AEJIbHbBIE UX COCTABJISIIONINE (HATIPUMEP, OIPE/IeIsTio-
I TapaMeTp) BHE3AITHO U3MEHSIOT 3HAK CBOETO JIEHCTBUST Ha TPOTUBOTIOIOKHBIN.

Kaxk 570 6bL10 paHee nokazano (cM., HapuMep [8]), mogobHoe ABIeHre TPOAUKTOBAHO IJI0-
6aJIbHON HEYCTOMYMBOCTHIO 0OBEKTA HACHTU(DUKAIIIHL.

O rsobanbHON HEYCTONYMBOCTH, 0OOCHOBBIBAIOIIEH BBIYMCIUTEIHHO HEIIPUBOIMMbIE 3a/1a41
neHTH(UKAINT HEKOTOPBIX, Ka3aJ0Ch ObI, IeTEPMUHIPOBAHHBIX 00hEKTOB [9], cTasm roBoputh
rocjie oTKpeITHS J. JlopeHileM Tak Ha3blBaeMOil aTMochepHOIl Kapyceu, KoTopasl, HallpuMeD,
MIPUBOJIUT K HETIPOTHO3UPYEeMOCTH Torozbl [8]. J. JlopeHir MaTeMaTH4eCcKu ONucaa n3MeHeHue
aTMocdepbl, Ha KOTOPYIO AeHCTBYIOT jiBa (haKTOpa: HarpeBaHue BO3/yXa OT 3eMJIU 1 OXJIaK/IeH1e
€ro B €€ BEPXHUX CJI0sIX. B pe3ysibraTe HarpeBaHust BO3/LyX PACIIUPSIETCS U MOTHUMAETCST BBEPX,
BBITECHSISI XOJIOHbII BO3/LYX, KOTOPBIH omyckaercst. OOpasyercst cBoeobpasHas “kapycen”.

CresaB HECKOJIBKO 0G0POTOB B OZIHOM HAIIPaBJIE€HUH, B KAKOI-TO MOMEHT BPEMEHH, 9Ta Ka-
pyceJsib HAYHET BpallaThCs B APYTOM HaIlpaBJIeHUHU, 3aT€M CHOBA ero CMeHHT u T. 1. [Ipupona
ATOTO SIBJIEHUS IOCTaTOYHO TIpocTa. [Ipu 60IbIIMX mepenajgax TeMIepaTyp CKOPOCTh IBUKEHIST
BO3/IYIITHON Macchl OyzieT GOBIION U OHA He YCIIEeeT OXJIAUTHCS B BEPXHEHN 4acTu, 4TOOBI OITy-

I CnosxHroit cucteMoii 6y1eM Ha3bIBaTh CUCTEMY C OTHOCUTEILHO GOJIBIINM YHUCI0M MEPEMEHHBIX, 4aCcTh U3 KOTO-
PBIX UBMEHSIETCST HETIPEICKA3yEeMbIM 0OPa3OM.
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CTUTHCS W HAYHET “BCIJIBIBATH’, UTO 3aTOPMO3UT BpallleHne 3Toil “Kapycenn”. B pesymbrare
BpallleHre HAauMHAETC B PYyroM Hanpasaenuu u T. 1.2 Ecim pukcupoBaTh MOMEHTBI BpEMEHH,
B KOTOPBIX IIPOMCXOUT CMEHA HallpaBJeHUsI BpallleHust 9TOH “Kapycesun”, To Mbl OygeM T0JIy-
YaTh CJAYYAHYIO TTOCJAEI0BATEIbHOCTD Yrce]l. MHOTUM TEXHOJIOTHSIM TPHUCYI a(hdeKT Kapy-
cesim Jlopenria.

B ar0ii cBs13u nccienoBanus kapycean O. JlopeHia kak o6bekTa uaeHTU(hUKaLUU IIpUBee-
HBI C I1€JIbIO JIEMOHCTPAIIMU BO3MOKHOCTH ITpUMeHeHUsT (hpaKTaIbHOTO (DOPMATU3MA, JIJIsT UIeH-
TU(UKAINN 06BEKTOB U CUCTEM € YACTUYHBIM WH/IETEPMUHU3MOM.

CoCTaBSIONMMU OTIPEIETISIONIEr0 apaMeTpa MOTyT ObITh BHIOPAHBI CKOPOCTH BO3/YIIHOMN
Macchl U ee remreparypa. [Tocse yero 06actb caMoTIo[06UsT OMIPEAETUTCS KaK MOCTOSTHCTBO OT-
HOIIIEHUSI ATUX COCTABJISAIONIUX.

C y4érom HerpenckazyeMoCTH MOMEHTa U3MEHEHWST HallpaBJIeHus BpaleHus kapycenu J. Jlo-
PeHIa TaHHBIN 00BEKT UACHTU(MUKAIIIH SBJISIETCS BBIYUCTUTETHHO HETIPUBOAMMBIM [9].

B nacrogieil pabore 1m0KazaHo Kak IpuMeHerre GpakTaabHoro ¢popmaausMa K GopMupo-
BaHUIO MATEMATHUYECKON MOZIEJIH 3TOr0 0ObeKTa MAEHTU(MUKAIINN YaCTHYHO YCTPaHSIeT Heolpee-
JIEHHOCTb, BO3HUKAIOIIYIO B Pe3yJbTaTe HEMOJTHOTHI (hopMasibHON akcuomaTuku [10].

C 11eJ1p10 YACTUYHOTO yCTPAHEHUS HETIOJHOTHI (hopManbHOl akcnomatnku, C. bup pekomen-
JIOBAJT MCMOJIB30BATh MIPUHITAT “BHeTNHETo fomoaHeHus” [11], ocHoBaHHbBINM HA IPUMEHEHUH, JIJIS
bopmynrpoBanus yTBEpIKIEHUI, SI3bIKA BBICOKOTO YPOBHSI, KOTOPbII He 10JIKeH (DOPMYJINPOBATh-
sl B TEDMUHAX sI3BIKA, /10 9TOTO IIPUMEHsIEMOT0. BHOBb BBIOpaHHbBIE PEIIEHNS, BBIPAsKEHHBIE SI3bIKOM
60Jiee BBICOKOTO YPOBHS, TPU3BAHbBI YCTPAHITH HEOCTATKY MEPBOHAYAIBHO UCIIOJIB3YEMOTO SI3bI-
Ka. [IpumeHeHre BHOBb M30PAHHOTO sI3bIKA BBICTYIMAET B KAUeCTBE MPAKTUYECKOTO METO/Ia, Ha-
MIPaBJEHHOTO Ha YaCTUYHOE yCTPaHeHUe CJI0KHOCTH, SIBJISIIONIENCS CJIe[ICTBUEM, BBITEKAIONNM 13
teopembl [€1ems “o HenmoHoTe” [12]. CemyeT 0:KuAaTh, 9TO HOBBIH S3bIK TAK)Ke HE CMOKET TIPH-
BECTU HEPa3peNMMOe YTBEP/KIEHNE K TOTHOMY OIpeieieHn 0. /[t 9TOro oHaj00uTCst TprMeHe-
HIe SI3bIKa ele GoJiee BBICOKOTO YPOBHS U T. /I

C. Bup pexomenoBas, 4ToObI BBIHTH 32 paMKH [I€PBOHAYAIbHO BBIOPAHHOIO S3bIKa, HO B TO
JKe BpeMsI He OTOPBAThCs OT PeabHOM CUTYaIlNH, CJEYET TIPUBSI3AThCS K TAKOMY CBOCTBY CHC-
TEMbI, KOTOPOE HEPa3PhIBHO CBI3aHO C ee JIEHCTBUTEbHBIM CyIlleCTBOBaHueM. B pamkax ¢pak-
TaJILHOTO (hopMasu3Ma st POPMUPOBAHKUSA MOJIEJIH CO CXOAHBIM CBOIICTBOM CUMTaeM HEOOXOH-
MbBIM YCTaHABJIMBAThH OOJIACTH CAMOIO00US OIIPEIEIISIIONIETO MapaMeTpa, a JIJist T0Ka3aTeIbCTBA
BEPHOCTH YTBEPKIAEHUS “MOMEHT M3MEHEHWsI HallpaBJeHWsl BpalieHus kapyceau J. Jlopenia
MIPOTHO3UPYEMBbIT” IPUMEHUTD MPUHITUIT BHelTHero nonosiHerud C. bupa.

Jlnst atoro camononobue obmactu (OC) onpezessroniero mapamerpa OyaeM OMUChIBATH SI3bI-
KOM 00Jiee BBICOKOTO YPOBHSI, YeM SI3bIK /IO 9TOTO MTPUMEHSIBIITHIICS — SI3BIKOM (DPAKTATLHOTO (hop-
Masuama. [TokaxeM, Kak PUMEHEHMEe 9TOTO A3bIKa CIIOCOOCTBYET OIPE/Ie/ICHII0 MOMEHTA 3Me-
HEHUs HalpaBJeHus Bparienns kapyceau J. Jlopenna. /{yist atoro mpuammaem, 4to rpaauiisl OC
Kapycemn J. JlopeHIia ¢ 10TyCTUMOI TIOTPENTHOCTBIO OMPEIESIOTCS TOCTOSHCTBOM OTHOIIEHMI:

K_T1/V1

= = const,
Ty /vy

2 Hpe[lHO]IaI‘aeTCH, 4TO BO3SHMKHOBEHHE TOPHA/O, CMep'{eﬁ n HOHO6HI>IX SABJIEHUI ITOAYNHAETCS aHAJIOTUIHBIM
3aKOHOMEPHOCTAM.
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rae Ty u T,, — TeMIepaTypbl BO3/YIIHOI MacChl B IBYX NCCTIELyeMbIX 001acTAX; Vi U Vo — CKO-
POCTH BO3/IYNIHONW MAcChl B 9TUX 00JACTSX; V; — 00JacTh, B KOTOPOH CKOPOCTH BO3/LYIIHON
MACChI OTIPE/IeJISIETCST HA MUHUMAIbHOM PACCTOSTHUN OT TIOBEPXHOCTH 3eMJIH (061aCTh MUHUMAJIb-
HOTO 3HAYEHMSI OINPE/IEJISIIONIETO TTapaMeTpa); Vo — 00JacTb, B KOTOPOW CKOPOCTb BO3/YIIHON
MAaCChI OTIPE/IEJISIETCST Ha 3a[AHHOM PACCTOSIHUY OT MOBEPXHOCTH 3eMJIH (001aCTh MAKCUMAIBLHOTO
3HAYEHMsI OIPe/IesIaIoN[ero napaMeTpa).

V3menenue HampaBieHUs] BpallleHUs BO3/YIIHONH MacChl Ha MMPOTUBOIIOJIOKHOE TTPOUCXO-
JIAT He MTHOBEHHO, a 10 Mepe TPUOJIMKEHUST OTPE/IeJISIONIEro HapaMeTpa K OHOM U3 TpaHuil 00-
JIACTH CaMOTIOI00NsI, C U3MEHEHNEM 3HaKa Bpalienus. Bpemsi, uayiiee Ha n3MeHeHre 3HaKa Bpa-
HIeHNs — BPeMs 3ala3/[bIBaHMsl, KOTOPOE MOKET U3MEHSTCS B HIMPOKOM Jinaria3oHe ot () 710 .

W3 BBINIEN3I0KEHHOTO CJelyeT, 4To Kapycesb J. JlopeHiia Moxer onuceiBarbes (dpak-
TaJbHOM MO/IeJIbIO, I/le Pa3MEPHOCTD 3TOHM Mojiesi D poropiioHaibHa 3HaYeHUIo KoaduiineH-
ta camornoo0wmst: D ~ K.

Kak ormedasnoch panee, OTHOCUTEIBHO 3HAYUTETTHHOMY YNCITY TeXHOJOTHI, TTPU ONpeiesIcH-
HBIX YCJIOBUAX UX (GYHKIIMOHUPOBAHUS, TPUCYI 9 (eKT, MOpoKIaeMblil Tak Ha3bIBAEMOU Kapy-
ceJipio . Jlopena.

B 970ii ¢BsI3u U151 TIOJOOHBIX TEXHOIOTHIT CITOcO0 OTpeiesieHnst 061acTi caMoIo100sl, Tpu-
BEJICHHBIN BBIIIIE, MOJKET CJTY’KUTh aHAJIOTOM MH/IMKATOPA, KOTOPBIA MOCTOSIHHO PErHCTPUpPYeT TpuG-
JIMKEeHUe onpe/iesisiiolero napamMerpa K oHoi u3 rpanuil OC, TeM caMbIM CUTHATU3UPYS O Be-
POATHOCTH BOSHUKHOBEHUS HEIITATHON CUTYallUH.

OiHO#T M3 TaKUX TEXHOJIOTHIL, Ha HAIl B3TJISII, SBJISIETCS TEXHOJIOTHS PabOTHI peakTopa Ha
YepHOOBLIBCKOT aTOMHO# 9JIEKTPOCTAHITIY, U3BECTHON B CBSI3W C aBapuel, mpousoriesieil 26
arpesist 1986 .

Kak mokasast medasibHbIN ONbIT aKcTyatainu AJC, mepBONpUYMHON KaTacTpod, Mpouc-
IIE/IIINX HA 9TUX CTAHIUAX, B OOJIBINEI YaCTH, SIBJISIUCH HAPYIIIEHWsI, CBSI3aHHBIE C HECBOEBPEMEH-
HOW Mo/iavyell ympaBJsioniero CUTHAIA Ha U3MEeHEeHNe KOJIMIecTBa olaBaeMoro xaagarerTa [13].

[Tpu cBoeBpeMeHHO To/1aue CUTHaIa 00 yBETMYeHUN BEPOSITHOCTH BOSHUKHOBEHSI HEIIITaT-
HOI CUTYaIln1, U3MEHUB MOJIavy XJIa/lareHTa, ee MOKHO ObL10 ObI M36esKaTh. /171t 9TOro He06XO01-
MO Ob1JI0 GBI HAa BXOJIE XJIajlareHTa B pyOaIliky arTOMHOTO PEAKTOPa, He HAPYIask yCTaHOBIEHHOM
TaM 3allUThl, OMPEAEISATh OJHY U3 IPAHUI] 00JIACTH CAMOIIOO0MS XJIaJlareHTa, YCTAHOBUB B Heil
COOTBETCTBYIOIIUI AATUUK, APYTYIO TPAHUILY STOI 06JACTH CaMOTIO[00US OTIPEIETUTD Ha BBIXO/IE
XJIajareHTa u3 pyoariku peakropa. Eciv 1o Mepe TpuOIMKeHUsT OTPeIeSIIONIEro mapamMmerpa K
OJIHOI M3 rpaHuIl obiacTu camorogobust Oyaer hUKCHPOBATHCS BEPOSITHOCTh BO3HUKHOBEHUST
HEITaTHOW CUTYAINH, TO, [0 HAIIIEMY MHEHUIO, aBAPUU MOKHO M30€KaTh.

[Tporiecc oxyaxkieHuss B caydyae KJIACCUYECKUX BEHTUJISTOPHBIX T'PAMPEH MPOUCXOIUT 3a
CYET MCIIAPEeHUs YaCTH BOJIBI TIPU CTEKAHUU €€ TOHKOMN TIJIEHKON WM KaIJISIMU 110 CIIeIUAJbHOMY
OPOCHUTEJIIO, B/I0JIb KOTOPOTO B IIPOTUBOIIOJIOKHOM /IBUSKEHUIO BO/IbI HAIIPABJICHUY OJAETCS 110-
TOK Bo3yxa (rpybast Mojiesib kapycenu J. Jloperiia). B *HHOBAIIMOHHBIX 9/KEKIIMOHHBIX TPAINP-
HSIX OXJIQK/IEHUE TTPOMCXO/IUT 32 CIET CO3/IABAEMOIT CPE/IBI, TIPUOIMKAEMON K YCIIOBUSIM BaKyyMa
creruaabHeIMK hopcyHkamu. OXJaxieHre ocyecTBIsgeT IPUHITAIL IBOIHOTO e CTBUS, OXJIaK-
Jlasl paclblIsSIeMYIO JKU/IKOCTb He TOJIbKO CHapY»Ku, HO U BHYTPU.

Cy1ecTByolias B HaCTOsIIee BpeMsi TOYHOCTD M HAIEKHOCTh M3MEPUTETLHON armapaTyphl 1T0-
3BOJISIET TIPOU3BOINTH CBOEBPEMEHHOE OTpe/ieIeHre HEelITaTHON CUTYaIuy 110 TPUBEIEHHON CXeMe.
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DOPAKTAJIBHU TIIXI/T
ITPU [JIEHTUDIKAILT CKJIAJJHUX CUCTEM

PosryignyTi MOKJIUBOCTI 3acTOCyBaHHS (hpaKTAIbHUX MOJieJielt it ieHTudikaiii ckaagaux cuctem. HaBeneno
AJITOPUTM BU3HAYEHHsT 00J1acTi caMOINOAIOHOCTI /IS OCIKYBAaHOTO 00'€KTa, 1110, Ha IYMKY aBTOPIB, JO3BOJISIE
3HUBUTH IMOBIPHICTb MOPYIIEHHS IITATHOTO PEKUMY HOTO POOOTH.

Kniouosi cnosa: mamemamuuna mooein, ckiaona cucmema, kapyceas Jopenya, gppaxmarn, obracmo camonooio-
HOCMI, AMOMHULL Peaxkmop.
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FRACTAL APPROACH TO THE IDENTIFICATION

OF COMPLEX SYSTEMS

A possibility of applying the fractal models for the identification of complex systems is considered. An algorithm

for determining the area of self-similarity of the object under consideration is presented. The algorithm allows
one to reduce the probability of the object malfunctioning.

Keywords: mathematical model, complex system, Lorentz carrousel, fractal, self-similarity area, nuclear reactor.
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