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Orasip, IPUCBSAYEHO OOTOBOPEHHIO AEIKUX ITUTAHb I METOAIB AOCAIAKEHB CydacHOI Teopii He-
AIHIMHUX AMHAMIUHUX CHUCTEM, aKTyaAbHUX 3 II03Ullii reodi3nYHUX 3aCTOCYBaHb. YBary CKOH-
IIEHTPOBAHO Ha iH(opMallifHOMy IOBOAKeHHI (Pi3UUHUX CUCTEM (30KpeMa reOCUCTEM), MOJKAU-
BOCTSX IX AlaTHOCTHKHU Ta IIPOTHO3Y €BOAIOIIil, BUKOPUCTaHHI (PpaKTaAbHUX MOAeAel. Po3rasHy-
TO HOBI IIIAXOAM AO @HAAI3y CIIOCTePEe’KyBAABHUX YaCOBUX PSIAIB Pi3HOI (hi3WUHOI IPUPOAH, T10-
POAKYBAHUX AMHAMIYHUMU CUCTEMaMH, SKi 3alIPOIIOHOBAHO B OCTaHHI poKu. [ TiAKkpecaeHO poab
1 3HaYeHH4 reo(i3UUYHOTO MOHITOPHUHTY, OPiIEHTOBAHOTO HA BUSIBA€HHS 3araAbHOI CTPYKTYPHOL
opraHizarnii (hi3WYHUX IPOIleCiB, IKi BIiAOyBaIOTECS Y CECMOAKyCTOEAeKTPOMAarHiTHO-reHepy-
BaABHOMY IeOCepeAOBHUIN, PeKOHCTPYKIIiIO Ta iAeHTHU(IKAIliI0 AMHAMIYHUX CUCTEM (reocepepo-
BuIa). O6roBopeHo IBUIIlEe "'CTOXaCTUYHOI'O PE30HAHCY"' Ta HOTO MOKAMBY POAb Y IIPOIlecax caMo-
oprasisatiii i po3BUTKY reocucteM. B ocrabAeHiM TOCTaHOBII C(hOPMYABOBAHO 3aAa4y YIIPaBAiH-
Hs IIpollecaMu B reocepepoBHlIli. Bia3HaueHO TpyaHOII peaaizartii 11iei ipel, mos'sa3aHi 3i 3MmiHa-
MM IIapaMeTpiB i cTaHy reocepepOBHINA Ta MOKAMBOCTIMU 3AIMCHEHHS KEPYBAaABHOTO BIIAUBY Ha
BIAHOCHO KOPOTKHX 4aCOBUX iHTepBaAaX, @ TAKOK 3 OOME’KEHICTIO MOKAUBHUX AJKePeA BIIAUBY.

Review is dedicated to discussing some problems and methods of studies of modern theory
of nonlinear dynamic systems, urgent from the viewpoint of geophysical applications. Attention
is focused on informational behavior of physical systems (including geosystems), possibilities
of their diagnostics and forecast of evolution, use of fractal models. New lately developed
approaches to analysis of temporal sequences of different physical nature, produced by dynam-
ic systems have been considered. Role and importance is accentuated on geophysical monitor-
ing oriented towards revealing general structural organization of physical processes, which
occur within seismic-acoustic-electromagnetic generating geomedium, on reconstruction and
identification of dynamic systems (geomedia). The phenomenon of "“stochastic resonance"” and
its possible role in processes of self-organization and development of geosystems is discussed.
The problem of control of the processes in geomedium is formulated in abbreviated statement
and difficulties in realization of this idea are noticed due to the changes of parameters and
condition of geomedium and with possibility of realization of controlling action during rela-
tively short temporal intervals as well as with limitation of possible sources of influence.

BBeapeHue. XapakTepHas yepTa IIOCAEAHETO
AECITUAETUS — aKTUBHOE IIPOHUKHOBEHUE Me-
TOAOB HEAMHEMHOU AUHAMUKU B reO(PU3NIECKYIO
HayKy. HecMOTps Ha TO, YTO AMHaMUYeCcKas CU-
cTeMa SIBASIETCS MaTeMaTU4eCKOM abCTpaKIuen,
AVHAMHYECKUH ITOAXOA OKa3aACs BeChbMa ITOAe3-
HBIM UHCTPYMEHTOM IIPH ONIMCAaHUU MHOTUX IIPO-
11eCCOB, TPOTEKAIOITUX B TBEPAOH 3eMAe. B vacT-
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HOCTH, KaK 0000IIeHre UTOTOB BKCIIEPUMEHTAADL-
HBIX MCCAEAOBAHUU (PU3UUECKUX CBOUCTB TOP-
HBIX TIOPOA,, BHIIOAHEHHBIX B IITUPOKOM IIETPO-
rpadudeckoM U (haruarbHOM pa3sHOOOpasuu U
OOABIIOM AMANa3oHe MaclITaboB, (PU3UIECKUX
XapaKTEPUCTUK U TEPMOAUMHAMUYECKUX YCAOBHUIH,
BO3HUKAO y4eHHe O reoU3UUYeCKOM cpepe —
AKTUBHOU AMCCUIIaTUBHOM cucTeMe [Cap0BCKUM,
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2004; Hukonaaes, 2002; I'ydensa, 2007; I'enmadr,
2009]. Ctarno O4eBHAHBIM, UTO Teocpepa Cylle-
CTBYeT U 3BOAIOIIMOHUPYET B IPOCTPAHCTBE U
BpeMeHU Ha MHOTO IIOPSIAKOB OOABIIIEe, UeM IIPU
AFOOBIX 3KCIIEPUMEHTAABHBIX MCCAEAOBAHUSX. Y C-
TaHOBAE€HA M3MEHUMBOCThH ee IlapaMeTpoOB Ha
Pa3AUYHBIX TPOCTPAHCTBEHHBIX MacliTabax. yc-
TAHOBAEHEI PA3HOOOpPA3HBIE 3aKOHBI IIOAODOUI,
BBITTIOAHSIONINECS B ITUPOKOM AHala3oHe Mac -
mTaboB. K HUM, B 4aCTHOCTH, OTHOCSTCS 3aKOH
I'yrenGepra — Puxrtepa 0 CKEMAWHTOBOM 3aBU-
CHUMOCTHU YaCTOTHI HOBTOPSIEMOCTHU OT SHEPTeTH-
YecKOTro KAacca 3eMAeTpsiceHUus U 3aKoH KHo-
noBa — KoraHa pag pacnpepeAreHUsT MHTepBa-
AOB BpEMEHU MeXKAY CEMCMUYECKUMU COOBITUSA-
Mu. OpakTarbHble CBOMUCTBA MPUCYILIU CEUCMO-
aKyCTOIAEKTPOMArHUTHON SMUCCHUU B IIEPUOABI
MeskpAy HUMHU [3ocuMoB, Asamies, 1995, Opua-
MaH u Ap., 2010].

[MoAyunaa U3BECTHOCTH KOHIENIIHMS CaMOOP-
raHWU3alluU CTaTUCTUYECKUX CUCTEM B KpUTHYeC-
KoM cocrossHuu [Bak, Tang, 1989], a B kauecTBe
ee 000011IeHNsT — MOAEAL CAMOIIOAOOHOM celc-
MOreHEPUPYVIOIEeN CTPYKTYPBl 3€MHOM KOPHI,
OCHOBaHHas Ha HAEe COTAACOBAHUSA CKEWAWH -
roB (MacmITaOHON UHBAPUAHTHOCTH) TPEX MYAb-
TU(PAKTAABHBIX [IOAEH — PA3AOMHOI'O, CEMCMU-
YyeCcKoro m cericMosHepretrudeckoro [CTaxoB-
ckuit, 2007]. IToryueHBl ypaBHEHUSI ABUKEHUS
OAOUYHO-MepapXuIeCcKUX reoPpU3nIecKux Cpea,,
VUUTHIBAIOIE KaK UX HMepapXu4yecKylo CTPYK-
TYPY, TaK ¥ BOAHOBBIE IIPOIIECCHl B CaMUX OAO-
Kax [AaHuaeHko, 1992]. Ctara oueBHUpAHOU Oe3-
OCHOBATEABHOCTH MOITBITOK TPOTUBOTIOCTABASTh
UAM Pa3rpaHUuYMBAThL CEMCMUYECKYIO, CENCMO -
aKyCTUYECKYIO U SIA€KTPOMArHUTHYIO COCTaBASIO-
mue usayueHud. boaee peabedyHO OO03HAUUAUCE
IOAXOABI K @HAAM3Y CIIOHTAHHBIX 3A€KTpOMar-
HUTHBIX CUTHAAOB AUTOC(EPHOTO TPOUCXOKAL-
HU4 1 MeXaHU3MOB UX reHepallu U pacIpocTpa-
Henus ['yaveasmu, 2007; Boraasos u Ap., 200943, 6;
[lyman, 2010]. Takue HOHATUS, KaK YCTONYU -
BOCTb, OOAACTh NIPUTSKEeHNd, OudypKranuu (He-
AETEPMUHUPOBAHHOCTL ITOBEAEHUS MOCAE TIPO-
XOKAEHUSI KPUTUUECKOM TOUKM), CTPAHHBIN aT-
TPAKTOP (MaTeMaTU4YeCKUU 0O0pa3 XaoTUYEeCKUX
KOAeDaHUM) U ApyTrHe IIPOYHO BOIIAU B OOUXOA
HalpaBAEHUS UCCAEAOBAHUM, CBSA3aHHEIX C U3Y-
YeHUeM Pa3AUYHBIX aClIeKTOB TeOAMHaMUKU. Tem
He MeHee, HeCMOTPS Ha UHTEHCUBHOE pPa3BUTHE
TEOPUU AUHAMUUECKUX CUCTEM (M AUCCUIIATUB-
HBIX, 1 KOHCEPBATHUBHBIX), AOCTATOUYHO MOITHBIN
TeOpeTUUEeCKUM amlapar, apeKBaTHOe OIUCcaHue
reoAMHAMUUYECKUX IIPOIeCCOB, TeHepalluu U pac-
IPOCTpaHeHUsI SMUCCHUM BCe ellle IBASIeTCS BeCh-
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Ma HeIIPOCTOM MHOTOACIEeKTHOM, TpypAHOpas3pe-
muMoln mpobaeMoii. K cokareHUuto, GOABIINH -
CTBO IOHATHUM U3 3TUX 00AACTEU CUABHO (popmMa-
AW30BAaHBL, UX (PU3UUYECKUN CMBICA 3a4aCTyIO Te-
pseTcsa 3a PacapoM abCTPAKTHBIX PACCYKACHUM,
TEepMHHOB U TeopeM. TeM He MeHee, HECMOTPS
Ha U3BeCTHBIE TPYAHOCTH U IIPOOAEMEI, OCHOB-
Has 3apavya HEAUHEWHO-AMHAaMUYECKOTO MOAXO-
AQ K U3y4eHUIO re0CPeABl, II0-BUAUMOMY, COCTO-
UT B pa3paboTKe Ha OCHOBE 3KCIIEPUMEHTAADL-
HBIX HAOAIOAEHUM aAeKBATHBIX AUHAMUYECKUX 00-
Pa30B KAIOUEBBIX SBACHUU U IIPOIECCOB, ITPOUC-
XOAANIUX B TEOCUCTEME, a TakykKe IMOCTPOEeHUM
Ha UX OCHOBe 0a30BBIX MOAEAeN U UCCAeAOBa-
HUe AUHAMUKM 3TUX MOAeAeU. Paszymeercd, Ha-
AWYHEe TOABKO BPEMEHHBIX PSAOB HaOAIOAEHUMU
BMECTO YpaBHEHMY, ONMCHIBAIOIIUX CUCTEMY, U
UX IIOAHOTO pellleHts, CUABHO OrpaHUYMBaeT UH-
dopmaruro 06 nsydaeMou cucreMe. U 3pech, uto-
OBl TPOABUHYTBLCS AQABIIIE, OUEBUAHO CAEAyEeT
paccMOTPeTh HECKOABKO TPYAHBIX BOIIPOCOB.

Bo-1miepBBIX, UTO MOJKHO OIPEAEAUTH MO pe-
3yAbTATaM U3MepeHUM (BpeMeHHBIM PSAAM Ha-
OAtopeHMM) ¢ BO-BTOPHIX, paCCMOTPETH HEKOTO-
pBIe BOIIPOCHI TEOPUU CaMOOPTaHU3AIIUN TaKUX
CHCTeM, B3aMMOOTHOIIIeHUe CAMOOPraHn3aluu 1
uH(opMaImy, a TakKe IPUAOKEHNEe IAEMEeHTOB
9TOU TEOPUU K PearbHOU reocpepe, SIBASIONIen-
Cs1, KaK M3BECTHO, XOPOIIUM TPUMEPOM OTKPHI-
TOW HEAMHEWHOMW AUCCUIMATUBHOWU CUCTEMBI C
MHOJKEeCTBOM CaMOOPTaHU3YIOIIUXCSA CTPYKTYP
(B3aMMOAEUCTBYIOIUX OTAEABHOCTEN 110 TEPMU-
"Honrorum M. A. CapoBcKoro). B-TpeTbux, 3To pac-
CMOTpEeHMe HEeKOTOPHIX acClIeKTOB MH(OpMaIiu -
OHHOT'O ITOBEAEHUS CAOXKHBIX (PU3UUECKUX CHUC-
TeM, BO3MOXKHOCTeHN yIIpaBA€HUS paclpepereH-
HBIMU CHUCTeMaMU, TpuMeHeHUe (ppaKTaAbHBIX
MopeAel. 3aMeTuM, UTO UMeHHO alnapaTr CoBpe-
MEHHOU TEOPUU HEAMHEWHOI'O VIIPABACHUS, AQAJKE
B ero 0CAaOAEHHOM YIIPOILIleHHOM BapuaHTe, IIpu-
MEeHUTEABHO K TeoCpeAe UCIIOAB30BaACSI BechMa
caabo.

Lleap HacTOMAIIeN CTaTbU — 3aMMCTBYS pe-
3YABTAThl U METOABI CDABHUTEABHO HOBOU U OBI-
CTPO pasBHUBaroOIeNcsa o0AacTU, chopMUpPOBaB-
LIEMC Ha CThIKe (DU3UKU M TEOPUU YIIPABAEHUS
[ Dpapkos, 2005; Kapomres, 1994; AocKyTOB,
2010], npuBAeYbL BHUMaHUE IeO(pU3NKOB K 3TO-
My Kpyry IpooaeM, chOPMYyAUPOBATh HEKOTO-
pble OOIHe MOAOKEHUS TEOPUU U, 10 BO3MOJK-
HOCTHU, IPOUAAIOCTPUPOBATH UX Ha HEKOTOPHIX
TTPUKAAAHBIX YaCTHBIX IIpuMepax. CAOKHOCTDb U
IpOOAEMHOCTE ITIOCTaBAEHHOM 3aAa4M OUEBUAHAQ,
OAHAKO U He BUAHO HHUKAKUX NIPUYUH, IIOYeMY
OBl He IIOIBITAaThCSl PeaAr30BaTh ee.
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TEOCPEAA KAK OTKPBITAA HEAMHEHUHAS AMCCUITATUBHAA AMHAMUYECKASA CUCTEMA ...

I'eocpepa Kak OTKpBITasi AMCCUIIaTUBHAY
cucremMa. Kak yyXe yIIOMHUHAAOCH, A 3eMAU
MO>KHO YCT@HOBUTH IIPOCTPAHCTBEHHO-BpEMeH -
HYIO UePapXUYHOCTh COCTaBa, CTPYKTYPEL U IIPO-
mneccoB [CapoBckut, 2004; T'ernmad, 2009]. TTpu
3TOM NPUXOAUTCS pacCMaTpPUBATh MPOIECCHl B
MUCKPETHOU (OAOYHOI) Cpejpe U CUUTATh CPEAY
MHOTO(MAa3HOH, T. €. YUIUTHIBATE €€ TBEPAYIO, KUA-
KYyIO U ra30Bble KOMIIOHEHTHI.

l'eocpepa (AuTOChepa) sHepreTUYeCKU HaChI-
IIIeHQ, T. €. HAXOAUTCSI B HEPaBHOBECHOM COCTOSI-
Hur. OHa HETPEPHIBHO TTOABEPTAETCS ACUCTBUIO
Pa3HOMAaCIHITaOHBIX BHEITHUX ¥ BHYTPEHHUX CHA.
OOBIUYHO TIOA BHEIITHUMY CUAAMU (ITOASIMU) TIOA-
pasyMeBaeTCs 9BOAIOIUS IPUAUBHBIX AechopMa-
nu B cucteMe 3eMast — AyHa — COAHIIE, a TIOA,
BHYTPEHHUMHU — IIUPOKUU CIIEKTP (DU3UKO-XHU-
MHUEeCKHUX IIPOIeCCOB B CHUCTeMe SJAPO — MaH-
THg — AuTOoCcepa. Ee HeopAHOPOAHOCTE, GAOUHOE
CTPOEHUE, HACHIIEHHOCTD (PAIOMAOM, AEHCTBUE
NIPUAMBHBIX AeopManuii, 3HAOTEeHHas aKTHUB-
HOCTBH 3eMAN OTPa’kaloTCsI B HEIIPEPLIBHOM M3-
MeHeHNU Te0PU3NIeCKUX U I'MAPOTeoXuMuYec-
KHUX [IOAEH Ha PA3HBIX MACIITAaOHBIX YPOBHSAX.

CoraacHo [['ydenanp, 2007], B KauecTBe OCHOB-
HOT'O IepeMeHHOTO (PakKTopa, ONPeAEASIoIero
TEKYIyI0 HECTAOUABHOCTb CPEABI BOAM3U COCTO-
sIHUs, OAM3KOTO K KPUTHYECKOMY, MOJKET CAY-
SKUTHh BOCXOASIIMY IIOTOK AEI'KMX Ta30B (BOAO-
POA, TEAUU M AP.), @ U3MEHUMBOCTD €€ IapaMeT-
POB, KOTOpasi MOKeT ObITH BeCbMa ObICTPOU, SIB-
AsleTCS Pe3yAbTaTOM ero HelpepBIBHOT'O B3au-
MOAEUCTBUS C TBEPAOU dazoit autocdepsl. [Tpu
stoM U. A. I'ycbeasp paccmaTpuBaeT TP OCHOB-
HBIX IIpollecca, 00yCAABAWBAIOUINX HEYCTONUM-
BOCTBb AUTOC(EPHI TPU IIPOXOSKACHUH Yepe3 Hee
AETKUX ra30B: pOpMUPOBaHUE TOPUCTOCTHU C BEI-
COKUM BHYTPEHHUM A@BAEHHEM Ta30B, MEKAY-
y3eAabHas AU pysus, Pas3oBble IEPEXOABI 10 BbI-
COKOTeMIIepaTypHOMY THUIy B IIPUCYTCTBUU Te-
Amd. Aanee, Kak U3BECTHO, 3eMAS — OTKPBITas
cucrteMa. OTKpPBITBIE CUCTEMBI MOTYT OOMEHH -
BaThCS C OKPYKalolel cpepOy sHepruel, Belile-
ctBOM U mHpopmaruel [Kaumonrosuy, 1999a].
B HUX BO3MO>KHO CIIOHTAaHHOE BO3HUKHOBEHUE
Pa3AMYHBIX CTPYKTYP — AUCCUNATUBHEIX IIO TEP-
muHoAoruu WM. TTpuroxuna.

BBIAEASIOT TPU KAACCa AMCCUIIAaTUBHEBIX CTPYK-
Typ: BpeMeHHbIe, IPOCTPAHCTBEHHbBIE U IIPOCT-
PaHCTBEHHO-BpPeMeHHbIe (QBTOBOAHEI) [KAMMOH-
ToBUY, 19996; 2002]. CAOKHOCTb MaKpPOCKOTIYEC-
KHMX OTKPBITBIX CUCTEM AQeT IIUPOKUEe BO3MOIK-
HOCTU AAS TIPOSIBACHUS PA3AMYHBIX KOOIIEPaTUB-
HBIX IBAEHUM — KOAAEKTUBHBIX B3aUMOAENCTBUN
B 00pa30BaHNU AMCCUTIATUBHBIX CTPYKTYP, POP-
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MUPYIOIINXCS B pe3yAbTaTe HEPaBHOBECHBIX (ha-
30BBIX I1€PEXOAOB U (POPMUPYIOUINX IIPOIeCCH
caMOOpraHu3aIum.

OOpa3oBaHue CaMOIIOAOOHBIX MepapXUuieCcKux
CTPYKTYP B reoCpeAe, IOCTOSTHHO ITOATTUTEIBAEMOM
SHepruel 3eMHBIX HEAD, CIIOCOOCTBYeET ee 3(pdek-
TUBHOM U ObICTpOM Anccunanyu [CapoBckui, 2004].
CyIIecTBeHHO, YTO 3BOAIOIMS HEAMHEWHBIX CH-
CTeM MOJKeT OCYIIeCTBASATHCS PA3HBIMU IIYTSIMHU.
Ha cMeHy 0AHO3HAUYHOCTH IIPUXOANUT MHOKECTBO
IyTeld pa3BUTUSA, MHOTOOOpa3ue IIOBEAEHUS ee
00BeKTOB. [lprueM 5TM HEAMHEWHOCTU MOLYT
OBITH OUeHb 6oAbIIUMU [Pyaenko, 2006].

OueBUAHO, B paMKaX TaKUX IIpeACTaBACHUMN
IIPHUPOAHAsl CpeAad, CTpeMsIasicsi K caMoopra-
HU3alMU, Hy’)KAQeTCd B HOBBIX MOAEASIX OIMCa-
HUS U aHaAM3a, KOTOphle ObI IO3BOAUAM aHAAM-
3UpOBaTh AUCCHUIIALIMIO IOCTyNAaloIllel B Hee
SHEPryum U3 HU30B AUTOC(EPH], PeAaKCAIIUIO AO-
KaAbHBIX HAIIPSPKEHUH, CTalliOHapHbIE PEsKUMBI
AeOPMUPOBaHMS, BOIIPOCH reHepaluu 1 pac-
NIPOCTPaHEeHUsI CeMCMUYECKUX U aKyCTOIAEKT-
POMarHuTHHIX BO3MyllleHuM. [Top camoopraHu-
3anuen OOBIYHO IIOHUMAIOT CIIOHTaHHOE 00Pa30-
BaHHE U IIOCAEAYIOUIYIO 9BOAIOIIMIO CTPYKTYP B
HepaBHOBECHBIX CUCTeMaxX. XOPOIIIO U3BECTHO 5IB-
AeHHe TUAPOAMHAMMYEeCKOM caMOOpraHu3aly B
MeTepeoAOTUr U (Pu3ndYeCcKol oKeaHorpaduu
[BuanmTunkeBuy, 2010]. C 3TOM TOUKMU 3peHUST,
CYIIECTBYIOINIVE Ha CETOAHSANIHUN A€Hb MOAEAD-
HBle (pu3udYecKue 3KCIEePUMEeHTHl U MaTeMaTu-
yecKHre MOAEAHU IIPOIIeCCOB B F'eOCpeAe BCe ellle
AAAEKH OT PearbHOCTHU, AEMOHCTPUPYS OTPaHU-
YEeHHOCTb BO3MOKHOCTEU UX ONMCaHus. TeM He
MeHee, UAEU O CaMOOpTaHu3aluu U oOpa3oBa-
HUM AMCCUIIATUBHBIX CTPYKTYP OKa3aAMCh IIPO-
AVKTUBHBIMM U Ba>KHBIMHU C TOUKM 3PEHUS I'eo-
pusnueckux npuroxxenunii [Hukoaaes, 2002; Ca-
poBckut, 2004; TermadT, 2009]. B wacTHOCTH,
TaKue CUCTeMEBI CIIOCOOHBI (DOPMUPOBATH PA3ANY-
HBIE (B TOM YMCAE XaOTUYECKMeE) IPOCTPAHCTBEH-
HO-BpeMeHHbIe CTPYKTYPbI aKTUBHOCTHU. DTH CTPY-
KTYPHI IPEACTABASIOT COOOM MMITYABCHI ¥ (DPOH-
TBI BO30Y KACHUH, HEYCTOUUYNBOCTD KOTOPBIX IIPU-
BOAUT K YCTAHOBAEHUIO B CHUCTEME CaMOIIOAAEP-
SKUBAIOIIUXCS KOAeOAHUM C OIPEAEAEHHOM IIPo-
CTpaHCTBeHHOU KoHpuryparuei. [Tpu 3Tom Kax-
ABIM M3 BAEMEHTOB reHepupyeT II0CAeAOBATEAD-
HOCThb UMIIYABCOB BO30Y>KAEHUS C Pa3HBIM UH-
TepBaAOM caepoBaHudg [be3pyuko u Ap., 2008].

CelicMAYHOCTB, CENICMOaKyCTUYeCKasi v SIAEK-
TPpOMarHuTHas IMUCCUU. Kak CBUAETEABCTBY-
€T JKCIIEPUMEHT, AuTOoCc()epa reHepupyeT Ceuc-
MHUUYEeCKUe KOAeOaHUA B UpE3BBIYAUHO IIIUPOKOM
AMaIla30He YacTOT — OT COTeH A0 10 ~4 T'. IMpu
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3TOM OTHOCUTEABHO HM3KOUYaCTOTHBIE BO3MYIIle-
HUS IBASIOTCSI COOCTBEHHBIMU KOAeOQHUAMU 3e-
MAM W UX CIIEKTP HaCUYUTHIBAET HECKOABKO THI-
cs14 COOCTBEHHBIX 4acToT. Ha aTu KorebaHM4 Ha-
KAQABIBAIOTCSI CeMiCMUYecKye IITyMbl Pa3HOM IIpu-
POABI (3HAOTEHHOTO W 3K30T€HHOT'0 IIPOUCXOK-
A€HUS) TOXKe B IIMPOKOM CIeKTpe YaCTOT — OT
AOAel Trep1r Ao Kunorept] [[ermadT, 2009]. AuTto-
chepa ABASIETCS TaK)Ke IAEKTPOAMHAMUYECKH aK-
TUBHOU CPEAOM, CIIOCOOHOU TeHEPUPOBATH IAEKT-
POMarHUTHEIE BO3MYIIeHUs B AUAlla30HE 4aCTOT
oT 10 ~* a0 10° 'y [FoxGepr u Ap., 1985; CypkoB,
2000; I'yabeapmu, 2007].

OueBHAHO, HEIIPEPBIBHOE IITyMOBOE CENUCMO-
aKyCTHUYEeCKOe 1 SAeKTPOMArHUTHOE U3AYUEHMUS,
perucTpupyeMbele B Teocpejpe B CTOAb OOIIUD -
HOM AMAalla30He YaCTOT, CBUAETEABCTBYIOT 00 HUC-
KAIOUUTEABHO BBICOKOM 3HEPTOHACHIIEHHOCTH
AuTOCQEPHI.

B mocaepHee BpeMsi cTara AOMUHUPOBATDH TOU-
Ka 3peHus, YTO MHOTHEe Ba>KHbIe TeOAOTO-Te0H-
3UYeCKre SIBA€HUS, B TOM UYHCAe TeHepalus U
MeXaHU3MBl PACIIPOCTPAHEHUs CEeNCMOAKYCTH -
YEeCKOI'0 ¥ 9A€KTPOMArHUTHOTO IIIYMOB, CBSI3aHBI
€ OBICTPBIMU IPOIleCCaMU U3MeHeHus (DU3ndec-
KUX ITapaMeTpoB reocpeas! [['ydeapa, 2007]. TIpu
9TOM M CEMICMUYHOCTD, X aKyCTOIAEKTPOMAarHuT-
Has dMHUCCHUS SIBASIIOTCA IIPOSIBA€HHUEM MeTacTa-
OMABHOTO COCTOSTHUS TeOCPEeAbl 1 OOAQAQIOT BHI-
COKOM YyBCTBUTEABHOCTBIO K BHEIIITHUM BO3AEM-
CTBUSM, IIpUYEM OTKAUK CEMICMUYHOCTHU U CelcC-
MOAKyCTO3AEKTPOMArHUTHOM 3MHCCUU HAa 3TU
BO3AEUCTBUA OTpakaeT PyHAAMeHTaAbHBIE CBOU-
CTBa CTPYKTYPhl reOAMHAMHYECKUX IIPOIEeCCOB
[CapoBckutit, 2004; Hukoaaes, 2002].

MHorue BOIPOCHL 3TOTO Kpyra AeTaAbHO pac-
CMOTpEHBI B HepAaBHUX Nybamkanusax [Llyman,
2007, BorpanoB u aAp., 20094, 6; Llyman, 2010;
Lludpa, llyman, 2010]. ITo 3To¥ npuynHe B AaH-
HOM U3A0KEHNU OCTAHOBUMCS AMIIBL Ha HEKOTO-
PBIX KAIOUEBHIX acIlleKTaX MPoOAeMBbl, aKIeHTH-
pys BHUMaHMe Ha OOIIHOCTU IIOAXOAOB, BHITEKaA-
IONTUX U3 "aKCHOMaTUUYeCKOU" TeOpUU aKTUBHBIX
(Bo30yaAUMBIX) cpep [BacuaweB u Ap., 1979] u
BO3MO>KHOCTH IIPUMeHeHNI (PpaKTarbHBIX MOAE-
Aedt [3ocumoB, Aamies, 1995].

Kaxk n3BecTHO, HOPMYAUPOBKe "0a30BBIX MO-
Aenel” 1 00CYy’KAEHMIO Ha UX OCHOBe (pusmnvec-
KUX IIPOIIECCOB, TPOUCXOAIIINX B aKTUBHBIX Pac-
IIpeAeAeHHBIX CHCTeMaX, B HacTodlllee BpeMs
yAeAsieTCsl 3HauUuTeAbHOe BHUMaHHe [ /AaBBIAOB
u Ap., 1991]. YcTaHOBAEHO, UTO B pacIpeAeAeH-
HBIX CHCTEMaxX MOIYT POXKAATHCS, PacIpocTpa-
HATBCSA U TPeoOpa30BBIBATHCA CAOKHBIE U pa3-
HOOOpa3HbIe BOAHOBEIE ITporiecchl. OOIenTpuHs-
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TOM MaTeMaTH4eCKOM MOAEABIO OIIMCAHUS II0A00-
HBIX aKTUBHBIX (BO3OYAUMBIX) Cpep, AEMOHCTPH-
pyrolux OOABILIOE pasHOOOpasue TUIIOB AWHA-
MHUUYECKOT'0 ITIOBEAEHUSI ¥ CAaMOOpTaHnu3aluy, IB-
ASIOTCA IapaObOANMYECKHUE YPAaBHEHUS UAU UX CHU-
CTeMEBI THIIA "peakiusi—AuQdysua", uMerone
B O0IIleM CAydYae IPOCTPaHCTBEHHO-AOKAAU30BaH-
Hble, HETIOABUJKHBIE U CAOKHOABHIKYIIIHECS pe-
meHusa [AaBBIAOB U Ap., 1991; Ludpa, Hlymas,
2010]. I'lo aHanorumM ¢ aBTOKOAEOATEABLHBIMU KU-
HeMaTU4eCKHe CUCTEeMBI, B KOTOPBIX BO3MOJKHO
BO3HHUKHOBEHHE BOAH MAU CTPYKTYP OTMeYeH -
HOTO THIIa, Ha3BIBAIOT aBTOBOAHOBHIMH. Hatom-
HUM, YTO @aBTOBOAHBI — Pa3HOBUAHOCTH CaMO-
TTOAAEPIKUBAIOIITUXCSI BOAH B @KTUBHHIX, T. €. CO-
AeprKallliX paclpepeAeHHble UCTOYHUKY SHep-
rny, cpepax (cucremax). IlepeueHb TUIIOB aBTO-
BOAHOBBIX IIPOIIE€CCOB, U3BECTHHIX K HaCTOSIIe-
My BpeMeHHU, AOBOABHO OOIIMpPeH. DTO — pac-
NIPOCTPAHSIONINeCcs] BO3MYIIEHUSI B BHAe Oery-
1IIer0 UMIIYABCA, CTOSYKe BOAHBI, CUHXPOHHEIE
aBTOKOAeDaHMs BO BCeM IIPOCTPAHCTBE, AUCCH-
NaTUBHBIE CTPYKTYpHl [Bacuawves u ap., 1979].
OpHUM 13 HanboAee N3yUeHHBIX aBTOBOAHOBBIX
IIPOLECCOB SIBASIETCS CTAllMOHAPHBIU Oeryiunun
UMITYABC.

OTMeTUM CYIIEeCTBEHHYIO Pa3HUIy MeXXAY
YIOMSHYTEIM OeryIiuM UMIYABCOM U HEAWHeU-
HBIMU BOAHAMU — COAMTOHAMU (YeAWHEHHBLIMU
BOAHaMM). Kak M3BeCTHO, yeAUHEHHAs BOAHA (CO-
AUTOH ) dopMupyeTcs OAaropaps B3aUMHOMY
YPaBHOBEIINUBAHUIO ACHUCTBUSA HEAMHEUHOCTU U
AUCIIepCUU. B cayuae Oeryliero MMIIyAbCa TaK-
Ke CyILlecTByeT 0araHC, HO y’Ke MeXKAY 3alla-
CEeHHOHN B CHCTeMe 3Hepruey U AuCCUIlalliedl B
Hell. Aaree, COAMTOH IIPU CTOAKHOBEHUHU C cebe
NOAOOHBIM OOpPa30BaHMEM aCUMITOTUYECKU CO-
XpaHgeT CBOIO pOpMy, B TO BpeMs KakK ABa Oe-
TYIINUX UMIIYAbCA IIPU CTOAKHOBEHUU YHUYTO KA-
IOT APYT ApyTa.

Ba>KHBIN pe3yABTAT, BEITEKAIOLINNY U3 aCHUMII-
TOTUYECKOU TEOPHUHU IIPOL,ECCOB IIOAOOHOTO THUIIQ,
MO>KeT OBITh C(POPMUPOBAH TakK [BacuabeB U Ap.,
1979]: ecau umeemcsa obaacmb npocmpancmaa
(B reocpege 3mo omgeAbHblU OAOK UAU UX CUC-
mema), cobocmBeHHAs Yacmoma KoaebaHnul Ko-
mopolU Bbllle, YeM B OKpyXawouweu cpege, mo
u3 Hee Oygym pacnpocmpaHAambcsa oeryujue BoA-
Hbl. [Ipu HaAuYuU )XKe HECKOAbKUX UCMOYHUKOB
IMAaxKoro poga cpega CUHXPOHU3UPYEMCs CaMblM
BbICOKOUACMOMHBIM U3 HUX.

Wuauge rosops, oO11ee CBOMCTBO (PYyHKIIMOHM-
POBaHMs MCTOYHUKOB aBTOreHepaIiiui BOAH B aK-
TUBHOU CpeAe — MOBBIIIEHWEe YaCTOTEl KoAeDa-
HUM BO BCeM IIPOCTPAHCTBE IIO CPaBHEHHUIO C
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4acTOTOU cuH((pas3Horo pexxuMa. Ha sToit ocHO-
Be IIPEANOKEeH IPOCTOM cIocob OIpepereHUsd
BO3MO>KHOCTH CYIII€CTBOBAHUS aBTOHOMHBIX HC-
TOUYHUKOB BOAH: B CPeAe CAeAyeT BO3OYAUTH AO-
KaAbHOE B IIPOCTPAHCTBE M BpeMeHU BO3MYyIIle-
HIUe U IPOCAEAUTH 3@ U3MeHeHNeM 4acTOThI KO-
AebaHUM B HEKOTOPOM AOCTYIIHOU AAST M3Mepe-
HUU TOYKE CPEADI.

ChaepOBaTeABHO, B HEOAHOPOAHBIX paclipepe-
AEHHBIX CHUCTeMaxX MCTOYHUKOM PacCIpOCTPaHs-
IOIIUXCS BOAH MOTYT OBITH OOAACTH, B KOTOPBIX
COOCTBEHHBIE YaCTOTHI KOACOAHU BEIIIIE, YEM B
OKpY>KaroleM IPOCTPaHCTBe (cpeae). Ilpu aTom
KoneOaTeAbHass HeyCTOMUUBOCTD IIPUBOAUT K hOP-
MHPOBAHUIO CTOSTYUX BOA.

OOpaTtuMcs Tenlepb K ADyTOMY Ba)KHOMY ac-
MIeKTy TreHepalluyd M pacHpoCTpaHeHUs BO3MY-
IIeHUM B aKTUBHBIX CpeAaX — BOAHOBEIM IIPO-
IleccaM BO (ppaKTaABHBIX CTPYKTypPaxX [30CUMOB,
Asviries, 1995]. HamoMHmM, 4To ppaKTain IIpea-
CTaBAsIeT COOOM MHOJKECTBO TOUEK B MeTpHUuec-
KOM IIPOCTPAHCTBE, AASL KOTOPOI'O HEBO3MOJKHO
OIIPEAEAUTH KaKyI0-AM00 U3 TPAAULIMOHHBIX Mep
C IJeAOU Pa3MEPHOCTBIO — AAUHY, IIAOLIAAbL UAU
00BeM.

Kaxk u3BecTHO, hpakTarbHBIE (DOPMEL IIPUCY-
I OTPOMHOMY YMCAY IIPOIIECCOB M CTPYKTYP.
Hx paccMOTpeHNe BO3MOJKHO B ABYX QCIIE€KTax.
IlepBhIlt CBA3aH C paCIpPOCTPaHEHUEM BOAH, KOI-
Aa paKTar — cpepa pacnpocTpaHeHud. Bro-
poll — C U3AyYeHHeM M pPacCeruBaHUEM BOAH
(bpaKTarbHBIMU CTPYKTypaMH, KOTAQ BOAHEL pac-
IIPOCTPAHSAIOTCS B CPeAE C IOTPY’KeHHBIMU B Hee
(bpaKTarbHBIMU HEOAHOPOAHOCTSMU. B 0AHOPOA-
HBIX CpeAax (ppaKTaAbHBIE CBOMCTBA BOAHOBBIX
TIOAEM TOSIBAFIOTCS OOBIYHO BCAEACTBHE HEAU-
HEeWHBIX B3aUMOAEUCTBUHN BOAH. B cTaTuueckux
BOAHOBBIX 3aAa4aX (PPaKTaAbHOCTb MOJKET OBITh
obycroBAreHA AMPPY3UOHHBIMU IIPOLIECCAMU.

[NMpuHnMnUarbHasA CTOPOHA IPOOAEMBEl — B
HeOOBIYHOM 3aBUCUMOCTU UHTEHCUBHOCTHU U3AY-
4yeHUs PPAKTAABHOU CTPYKTYPHI OT PACCTOSAHUS.
Aanree, ppaKTarbHasA CTPYKTypa PerucTpupye-
MOTO CHUTHaAA AQeT OCHOBaHMeE MCKAaTh MEXaHU3M
ero reHepalyyd B KaueCTBe HEKOTOPOTO KPUTHU-
YeCKOTro HepaBHOBECHOTO mpoliecca. B wacTHO-
CTH, IIPEAIOAATAaeTCs, YTO UCTOYHUKOM CEeNCMO-
aKyCTUUYECKOUM 3MUCCUU MOTYT IBASATHCSA (PPOH-
THI IIePEYIIaKOBKY F'OPHBIX IIOPOA, BO3HUKAIOIIHE
TIOA, AEMCTBUEM HaNpPSKeHUM B reocpepe. [pu
9TOM KPUTHUYECKOEe COCTOsIHUEe Ha (PPOHTE BO3-
HUKaeT NPW HAAWUYWUM BHEIIHUX JHepreThudec-
KHUX BO3AEUCTBUM Ha Cpepy, 00yCAABAMBAIOIINX
BO3HUKHOBeHUe (DPOHTA AepopMallui U CBA3aH-
HOTO C HUM (PPOHTa TPAAMEHTHOM CKaASIpHOU
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nepkoasauu [Myxamepos, 1992]. O6aacTs, BHO-
CSIIYIO HaMOOABIINY BKAQA B aKyCTHUUECKOe U3-
AydeHme, Ha3bIBaloT (DPOHTOM KPUTUYHOCTH.

B paccMaTpuBaeMOM MOAEAM Ha ydacTKe
(poHTa IepeyHakKoBKM, TAe KOHIIeHTPAIHs Ha -
NPS>KEHUHN IBAIeTCS KPUTHYeCKON, 00pa3yroTcs
KAQCTephl pa3HBIX pa3MepoB. B uTore yacTuiis
CpeAbl Ha PPOHTe (DAYKTYUPYIOT B pe3yAbTaTe
MIPUCOEAUHEHUS UAU OTCOEAMHEHMS KAACTepoB,
YTO U SIBASIETCSI HCTOUHUKOM CEe¥CMOaKyCTHU4YecC-
Kou smuccuu. Kpome Toro, u3MeHeHUe CTPYK-
TypBI HaIIpsI>KEeHHO-Ae(POPMUPOBAHHOIO COCTO-
SIHUSI IPUBOAUT K (POPMHUPOBAHNIO M PACIIPOCT-
PaHEeHUIO aCCOIUMPYEMOTO C HUM (PPOHTA BOA-
HBI (QBTOBOAHBI) KOMIIAEKCHOU AUSAEKTPUYECKOU
MIPOHUIIAEMOCTH , CBI3aHHON C 00pa30oBaHUEM,
PacKpBITUEM U 3aKPLITUEM TPEIUH, U3MeHeHU-
eM CTPYKTypBHl IIOPOBOTO IIPOCTPAHCTBA, Ilepe-
pacipepereHreM B HeM (PAIOMAQ, U3MeHEeHHUeM
IIOPOBOTO A@BA€HUSI B MOpax U TpeljuHax, pe-
KMMa PeAaKCAIIMOHHBIX IIPOIeCCOB U YCAOBUM
paspeAeHUs 3apsIAOB, @ TaKyKe HapylleHue TOo-
KOBBIX CHCTEM U, KaK CAEACTBUE, U3MeHeHUeM
9AEKTPOIIPOBOAHOCTH U AUIAEKTPUUECKOM IIPO-
HHUIIaeMOCTU CPEeAbl B OKPECTHOCTH (PPOHTA pac-
npocTpaHeHusi. B utore "BoAHa'" KOMIIAEKCHOM
AMIAEKTPUYECKOMN IIPOHUIIaEMOCTH, MAH, TOUHEE,
C y4eTOM HEOAHOPOAHOCTU U TPEXMEpPHOTrO Xa-
pakTepa CTPYKTYpPHI, "BOAHA" TEH30Pa KOMIIAEKC-
HOU AUDAEKTPUYECKOM IIPOHUIIAEMOCTH (KOTOpas
MO>KeT OBITh KakK OeTylllel, TaK U CTosS4ell), Kak
OBl paccenBaeTCsl Ha HEMOABUJKHBIX WAU ABU-
SKYIIUXCS 3apsAAaX, CTyCTKaxX 3apsgA0B UAU AUIIO-
AeM, IPUCYTCTBYIOIIUX B CPEAE, IIOPOFKAAS dAEK-
TPOMarHuTHOe (IepeXOAHOe, COrAacHO [['MH30YpT,
LerroBuy, 1984]), a, B npuHINIeE, U Apyroe us-
AyueHwme. I1pu oTOM, ecan dHeprusa (pUu3ndecKux
TOAeH He MTPEBLIIaeT HEKOTOPHIA KPUTUUECKUM
YPOBEeHb, BO3HHUKAeT reHepariys CBI3aHHBIX aKy-
CTO3AEKTPOMArHUTHLIX BO30YKAECHUN B AUala-
30He K['1—T'11, HabAIOA@EeMBIX 9KCIIEPUMEHTAAD-
Ho [AMuTpueBckuii, Boroaun, 2006].

OueBUAHO, UMeeT CMBICA Pa3AnNYaTh ABE KOM-
TIOHEHTHI U3AYYeHUsI C PA3AUYHBIMU CBONCTBA-
MU — H3Ay4YaeMoe (Oeryllee, pacIpoCTPaHIIO-
Leecs) oA, KOTOPOe MOJKET CYIeCTBOBATh 0e3
UCTOYHUKQ, IIOPOAMBIIIETO €T0, U CBSI3aHHOe (OAU-
>KHee KBas3UCTAllMOHapHOe), CBI3aHHOEe C HUM
(uctounurom) [borotoBckuit, Cepos, 2009]. B ua-
CTHOCTH, XapaKTepHBIM MacliTad paclIpocTpa-
HSAIOUIMXCS BOAH COCTaBASIET ITOPSIAKA AAMHEBI BOA-
HBI, B TO BpeMs KakK y OAMKHEero KBas3mCTaIluo-
HApPHOTO IIOAS 3TOT MacLITad MOXKeT OBIThb IO-
psAAKa PacCTOSHUS OT MCTOYHUKA AO TOUKHU pe-
TUCTpanun.
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B.H. IIYMAH

MO>KHO TTPEATIOAOKUTH, YTO MIPOIECCHl Me-
XaHOBAEKTPOMarHUTHBIX Mpeobpa3oBaHUM pea-
AW3YIOTCS IIPEMMYIIIECTBEHHO BAOAB I'PAHUI] OAO-
KOB U OCAAOAEHHBIX 30H, TA€ ITIPOUCXOAUT Hau-
OoAee aKTUBHAS MUPKYAILUSI (PAIOUAHOU (Pa3kl.
OAHAKO YHUCAO U3AyUATEAEN SAEKTPOMArHUTHOMN
OMUCCUU U UX MO3auvHOEe paclperereHure, Bo-
o0111e TOBOPS, He OYAET B TOYHOCTHU COBITAAATH C
MO3auKOU paclhpepereHUs HaIpsiKeHUU B reo-
cpepe, a OYAET OIPEeAeAsIThCSl KaK MeXaHuuec-
KMMU CBOMCTBAMU TOPHBLIX MOPOA, TakK U KOIP-
dunuentamu (3P@PEKTUBHOCTBIO) MEXAHOIAEKT-
POMAarHuTHHIX IpeoOpa3oBaHull. B To e BpeMsa
HeO0OXOAMMO YUHUTBIBATE, YTO, OTPAHUUNBASICH pe-
rUCTpaliie TOABKO IIOTOKa UMIIYABCOB, He yAQ-
eTCs UAEHTUPUITUPOBATH BUA BHICOKOUYACTOTHO-
O CUTHaAa. A 5TO He ITO3BOASIET MCCAEAOBAThH
€T0 YaCTOTHHIU CIIEKTP M 3aTPYAHSET AOKAAU3a-
IIMIO CaMOT'0 UCTOYHUKA (0OAACTH) U3AYyUEHUS.

3aMeTHM, 9YTO TPAAUITMOHHO CEMCMOAOT'OB UH-
TepeCcOBaAH, B IEPBYIO OUYePeAb, 3HAUUMBIe CeMc-
MHUYECKHEe COOBITUS, B TO BpeMs KaK CeUcCMuuec-
KUU (AQ U 3AEKTPOMArHUTHEIN ) IIYM paccMar-
PUBAaACS IPEUMYIIeCTBEHHO B KaUeCTBe [IOMEeXH.
CuTyanust n3MeHUAACh B IIOCAEAHME TOABL: MUK-
pOCENCMUYECKOMY U 3A€KTPOMArHUTHOMY LTyMy
MIPHUAQETCS CaMOCTOSITEABHOE 3HaueHue, paccMaT-
pHUBasi ero B KaueCcTBe Ba’KHOTO MCTOUYHMKA WH-
dopmManuu O CBOMCTBAX I'eOCPEABI, €e CTPYK-
TYPHBIX OCOOEHHOCTSIX, YCAOBUSIX Ae(POPMUPOBa-
HUA U 3HeproooMeHa [Crnusak, Kumkuna, 2004;
Caposckuy, 2004; I'yabeasmu, 2007; BorpaHoB 1
Ap.. 20094, 6; Ilyman, 2010]. 1 xoTa sHepreTu-
YEeCKUM BKAGA MUKPOKOAEOAHUN B OOIIYIO CEUC-
MHYHOCTL 3€MAU HEeOOABIION, a IIOAABASIONIA
YaCTh SJHEPTUU F€0dAEKTPOMArHUTHOT'O TTIOAST CO-
CpeAOTOUEeHAa B TAA@BHOM MarHUTHOM IIOAE 3eM-
HOTO $IAPQ, Hay4YHas U IIpaKTUYecKas 3HauuMOCTh
HCCAEAOBAHUN MUKPOCEMCMHYECKOTO ITyMa W
CHIOHT@HHOTO SA€KTPOMArHUTHOTO U3AYUEHUS AU-
TOCEPHOTO MPOUCXOKASHUS HECOMHEHHa, 103
BOASIS IIO-HOBOMY IOAOMTU K AMATHOCTUKE AO -
KaABHBIX Y4aCTKOB 3€MHOM KOPHI.

OTKpBITHIE CUCTEMBI, JHTPONUS U UHQPOP-
Mauusi. OCTaHOBUMCS Ha HEKOTOPBIX IMOHSTH -
SIX, OTIPEAEAEHUSIX U BOIIPOCAaX, BKAIOUAS U AUC-
KYCCHOHHEIE, KacaloluXcs TeOPHUH CaMOOPTraHu-
3a1uM QPU3NYECKUX CUCTEM. 3a HEKOTOPBIMU UC-
ratoueHusiMu [CapoBckuit, 2004; Tenmmadt, 2009],
OHU He HaXOAUWAU IIMPOKOTO MPU3HAHUSI, II0-
CKOABKY UMelolliecss TeopeThuieckue pa3paboT-
KU1 U IOCTPOEHHBIE TIpUMePhl HOCUAU (U HOCST)
BeCbMa a0CTPAKTHBIN XapakTep U OBIAO HESICHO,
UMeIOT AM A@HHBbIEe KOHCTPYKIIUU KaKoe-Anu00 OT-
HollleHure K reousndeckon pearbHocTu. OpHA-
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KO CHTyalusl B IIOCAEAHIE TOABI CYII[eCTBEHHO
n3MeHnAach. BO3HMKAA HeAMHeWHas reo(prU3mKa
— HOBasg 00OAACThb HAyK O 3eMA€, TECHO CBSA3aH-
Hasl C HeAUHEMHOM AMHAMUKOM (reOAMHaMUKOM)
[Hukonaes, 2002, I'enmradt, 2009]. B vacTHOCTH,
reocpeaa MOYKeT CAY’KUTh XOPOILIUM IIPEMePOM
OTKPBITHIX HEPABHOBECHBIX CUCTEM C MHOJKECT-
BOM CaMOOPTaHU3YIOUINXCS CTPYKTYP.

®usnueckasi CUCTeMa Ha3bIBA€TCST OTKPHITOH,
€CAM OHa MOJKeT OOMEHMBATHCSI C OKPY KAIOIel
CpeAOM sHepTueu U 3HTPOINeN, TepeHOCUMBI -
MM BeIl[eCTBOM 1/MAM papuariveit [Mzakos, 1997].
[Tpu 3TOM ecAu AAST OIHCaHUST OAM3KUX K PaB-
HOBECHIO CUCTEM AOCTATOYHO OTPAHUYUTHCS pac-
CMOTpeHHneM 6araHca MacChl, UMIIYAbCA U SHEp-
WU, TO TIPU OMMMCAHWUM OTKPBITHIX CUCTEM OIIpe-
AEASIIOIIYIO POAB UTpaeT 6araHC SHTPOIUU.

DHTpOMS — 3TO, B U3BBECTHOM CMEICAE, Mepa
VIIOPSIAOYEHHOCTH (UAM HEYIIOPSIAOUEHHOCTH) AU-
HaMUYEeCKOU CUCTeMEL [ lepBOHaYaAbHO OHa ObIAG
BBeAeHa B TEpPMOAUHAMUKe KaK (PYHKIIHUS COCTOSI-
HUSI, U3MeHeHHe KOTOPOM oIpeAeAsieT KOAUUeCT-
BO TIePEeAaHHOTO CUCTEME TeIllAd

dQ=Tds.

OTO paBeHCTBO BhIpa’kaeT BTOPOM 3aKOH Tep-
MOAMHAMUKU AAST OOpaTUMBIX Iporneccos. [Ipu oG-
paTUMOM apuabaTUYeCKOM IIpoliecce 3HTPOINSI
Hen3MeHHa. B HacTosilee BpeMsi IpH ONMMCaHNUU
CBOMCTBA YIOPSAOUYEHHOCTH CUCTEMBI M3BECTEH
PSIA XapaKTePUCTHK, AAS KOTOPBIX HCIIOAB3YeT-
cg TepMuH "sHTponus" [AockyTtos, 2010]. Ocra-
HOBHMMCS Ha HEKOTOPBIX U3 HUX.

OHTponusa — Aorapudm (azoBoro oobeMa Cu-
cTeMbl [MapThIHOB, 1996].

EcAm ecTb NOTOK TeIlAg, 3TO O3HAYaeT POiK-
AeHue sHTponuu [Kapomies, 1994].

[TycTb HeKOTOpast OTKpPHLITasl CUCTEMa IIOAY-
4JaeT U3BHE HEKOTOPYIO YIOPSAOUEHHYIO 3Hep-
TUIO C MOIIHOCTBIO P. EcAm TeMmeparypa 3TOU
CUCTeMHbI paBHa 7, a IOCTyTatolasi SHeprus uMe-
€T 3HTPOIHIO, KOTOPYIO MOJKHO OXapaKTepH30-
BaThb 3(pheKTUBHOU TeMIepaTypou 7. s+ TO TIO-
TOK HETSHTPONMU (3HTPOIUU C OOPATHBEIM 3Ha-
KOM) S; paBeH

—Sl-:P[T;;)Op—T_IJ. (1)

OueBUAHO, 3TO He Ta 3HTponus H, paccMaTpu-
BaeMasl B TeOpUU NHGPOPMAIIUN AT CUCTEM, KO-
TOPBIE MOTYT HAXOAUTBCSI B COCTOSTHUM X; C BEPO-
SITHOCTBIO P;, ¥ BBIYKCAsieMast 110 hopmyae LeH-
HOHa:

H=-Y P logP;, 2)

1
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WAM MeTpudecKas sHTponus Koamoroposa — Cu-
Hasl, KOTOpas CAY’KUT MePOH 3KCIIOHEHITUaABHO-
ro paszberaHus UAU COAMIKEHUS TPAEKTOPUU AU-
HaMu4ecKol cucreMsl [AockyTos, 2010]. ITpume-
YyaTeAbHO, OAHAKO, YTO MPUTOK HErSHTPOIHNU K
CHCTeMEe CAYKUT MEPOU BCEX IIPOUCXOAAIIUX B
cucTteMe (PU3NKO-XUMHUYECKUX IpolieccoB [M3a-
KoB, 1997].

Takum 00pa3oM, KOPPEKTHOE OIIpeAeAeHIe U
pacueTr SHTPOIUU CAOKHOU PU3UYECKOU CUCTE-
MBI CBS3aHBI C U3BECTHBIMU 3aTPYAHEHUSAMU, AQ-
>Ke eCAM U3BeCTHa MaTeMaTHyecKast MOAEAD IIPO-
mecca (CTpOoTui pacyeT U3BECTEH AUIIb AN UAE-
aABHOTO rasa). TeM He MeHee, pa’XKe IIPU OTCYT-
CTBUH aAe€KBATHOM MaTeMaTUUYeCKON MOAEAN Ha
OCHOBAHUU U3BeCTHOU TeopeMbl TakeHca — Ila-
KapAa B IPUHIIUIIE MOXXHO OIIeHUTH dTY Xapak-
TEPUCTUKY, TaK CKa3aTh, IMIIMPUIECKU — II0 OA-
HOM AOCTaTOYHO AMAWHHOU pearn3aliuii KaKoNu-Au-
00 13 KoOpAUHAT (Da30BOr'0 IPOCTPAHCTBA (UAU
€CaMOro IIpollecca) U B YyCAOBUSAX OTCYTCTBUS UH-
dopMaluu o cucreMe ypaBHEHUM, T. e. Helo-
CPEACTBEHHO II0 3KCIIEPUMEHTAABHBIM AQHHBIM
[CapoBckuit, 2004].

Apyrou moOAXOA CBS3aH C HMOHATHEM (DYHK-
Iuu NAAIyHOBA — (DYHKIIUM COCTOSIHUSI CHUCTe-
MBI, YOBIBAIOIEU BAOAD €€ TPAEKTOPUU, ABASIO-
11eiicd abCcTpaKTHBIM aHAaAOTOM TaKUX (pusudec-
KMX XapaKTePUCTUK, KaK JHEPTrusi U SHTPOINSI
[DPpaakos, 20035].

Aanree, caepya [ M3akoB, 1997 ], HOABITOKUM
CBOMCTBA 3HTPOIIUM, BaXHBIE C TOUYKM 3PEHUSI
IPUAOKEHUM. OTO eAMHCTBEeHHAasd (PYHKIIUSI CO-
CTOSIHHSI, KOTOPAsl pa3AndaeTcss B HeoOpaTUMbBIX
1 OOpaTUMBIX IIpolleccax, B IepBBIX OHA pac-
TeT, @ BO BTOPBIX — He MeHIeTCH.

OHTPOIIUA ABASETCS MEPOU HEYIIOPSIAOYEH -
HOCTHU MaKpPOCHCTEM; ee YMeHbIIIeHNe MOJKET CAY-
SKUTh MepOY YIIOPSIAOUEHUS, @ yBeAnueHe — Me-
pol pasynopspodeHusa cucteMbl. Ho, K cokane-
HUIO, ¥ TaKast AOBOABHO PacIABIBUaTas TPAaKTOBKA
POAU S3HTPOIIUU He ABASETCS OOIIENPUHATON . B
YaCTHOCTH, Ha TOM OCHOBAHWUM, YTO TaKas 3HT-
pomus B OTKPBITHIX CHUCTeMaX He COXPaHSeTCH,
OHa TepseT CBOe IIPUOPUTETHOE MOAOKEeHUe 110
CpaBHEHWUIO, HaIpUMep, ¢ 3Hepruel [MapTHIHOB,
1996]. I'To muenwuto I'. A. MapTEIHOBa, BO3pacTa-
HUe HTPOIINN MOJKHO pacCMaTpHUBaTh AUIIL KaK
IpU3HaAK HeOOPaTUMOCTU IIPOTEKAIOIIUX B CHUC-
TeMe IIPOIleCCOB, U AAAEKO He eAMHCTBEHHBIN .
IMTpu 3TOM IpepCTaBAeHNE O CaMOOpPTraHU3aIuu
KaK 00pa30BaHUU CTPYKTYP UAM KakK O IIpoliec-
ce Ilepexopa OT MeHee YIIOPSIAOUEeHHOTO K 6oaee
YIIOPSIAOYEHHOMY COCTOSIHUIO CTAHOBUTCSI HEAO-
cTaTouHBIM. boree PyHAAMEHTAABHBIM 3A€Ch SB-
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ASIETCSI TIOHSITHEe HOPMBI XaOTUYHOCTH [KAmMOH-
ToBUY, 1999 4a; 2002], KoTOpas Tak>ke MOXKET OBITh
olpeAeAeHa 110 OMINPUYECKUM AQHHBIM.

Aanee KOCHeMCS BOIIPOCA O CBA3U MeKAY Her-
SHTPOIIMEN U KOAUYECTBOM MH(POPMAIUU, aKTy-
AABHOTO C TOYKM 3PeHUs IPUAOKeHUM. Kak us-
BecTHO, K. lIIeHHOHOM AQHO ABa OIpeAeAeHUsd
nHpopmanuu. [lepoe n3 HUX PaKTUUYECKU COB-
mapaeT ¢ onpepereHueM sHTponuu (2). OpHaKo
TaKoe OollpepeAeHre HH(OPMAIIUH He SIBASIETCS AO-
CTATOYHBIM IIPU UCCAEAOBAHUHU OTKPBITHIX CUCTEM
[KrmmonToBry, 19996]. Apyroe, 6oaee apeKBaTHOE
AMNST OTKPBITBIX CHCTEM OIIPeAeAeHUEe, TaKIKe IIPeA-
roxxeHHoe K. [llenHoHOM: HH(pOpMAIMS ONpeAe-
ASIETCSI PA3HOCTBIO OE@3yCAOBHOU U YCAOBHOU JHT-
pomuM u cBsI3aHa TeM CaMbIM C M3MeHeHUeM CTe-
IIeHU HEOIIPEAEAEHHOCTH O COCTOSTHUU CUCTEMEL.

Cnenuduke ormpepereHUs TIOHITUS MHPOpPMa-
1MUY OTKPBITBEIX CUCTEM MOCBsAIeHa 0030pHas pa-
6ota [KaumonTosud, 19996; 2002]. OTMedaeTcs, 9To
C IIeABI0 DOAee KOPPEKTHOI'O ONIpeAeAeHUsT TH(OP-
MaITiU OTKPBITBIX CUCTEM HeoOX0oAUMa TpaHChop-
Manmg ob1eln (opMyAsl LlleHHOHA AAS BEISIBAE-
HMSI 3aBUCHMOCTU NH(MOPMAIIUH OT YIIPABASIOMINX
I1apaMeTpoB, OT 3HaUYeHUN KOTOPHIX CUABHO 3aBU-
CUT NNoBeAeHUe cucTeMbl. OAHAKO B A@ABHeHIIeM
AAST OTIPEAEAEHHOCTU OYAEeM CUMTATh, YTO IPU-
TOK HErsHTPONUM K (PpHU3UUYECKOM CUCTeMe paB-
HOCHAEH IIpUTOKYy MHpopmanuu [Mzakos, 1997].

3aMeTuM, YTO PacCMOTpPeHNe OTKPHITOM CH-
CTEMBI KaK YIPaBAIeMON IIPUTOKOM He TOABKO
9HEepruy, HO U MH(OopManuy, IoMoraeT IIOHUMa-
HUIO TOT'0, KaK B IIPOllecce caMOOpTraHU3aliy pas-
BUBAIOTCSI CAOJKHBIE NepapXUdyeckue CUCTEMBI U
KaK OHa MOJKeT Ay4lIlle IIPUCIIOCAOAUBATHCS K Me-
HSIOIIUMCS YCAOBHSM OKPY KalOIIel CPEeAHI.

AuccunaTuBHble CUCTEMBI. Kak M3BEeCTHO,
B ATOOOM pearbHOU (DU3UUYECKOU CUCTEMe, B YacCT-
HOCTH reocpepge, BCceraa UAYT HeoOpaTuMbIe ANC-
CHUIIaTHUBHBIE IIPOIeCChl — AU QY3Us, TEIIAOIPO-
BOAHOCTE, XUMUUECKMEe peaKIny, ha30BhIe Iepe-
XOABI, B KOTOPBIX PacTeT HTpoNnus. MaKpoCKo-
NHUYeCKUe OTKPHIThIe CUCTEMBI OOBIYHO COCTOST
U3 MHOTUX DAEMEHTOB UAU OOBEKTOB, IPUHUMA-
€MBIX 3a SAEMEHTHI CTPYKTYPHl. OTU 3AE€MEHTHI
MOTYT OBITh K&K MHUKPO-, TaK ¥ MaKpOCKOII4yec-
kuMHu. CylleCcTBeHHO, UTO IIPU 0Opa30BaHUMU pa3-
AWYHOTO POAA CTPYKTYP AUCCUTIAINSI UT'PAEeT KOH-
CTPYKTUBHYIO POAb. OTMETHM HEKOTOPhIe 0O0IIIe
YCAOBHS, KOTOPHIE BEAYT K 00pa30BaHUIO AUC -
CHUIIaTUBHBIX CTPYKTYpP [KamMonToBuy, 19990].

1. OHu MoryT 06pa30BaThCS TOABKO B OTKPHI-
TBHIX CUCTeMaX. TOABKO B HUX BO3MOKEH MIPUTOK
9HEepPIruy, KOMIEHCUPYIOUIUHM OTepH 3a CYET ANC-
CHUIalnu.
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2. AuccunaTuBHBIE CTPYKTYPHI BO3HUKAIOT B
MaKPOCKOIIUYECKUX CUCTeMax, COCTOSIIINX U3 OOAL-
IIIOTO YMCAA SIAEMEHTOB.

3. AuccunaTiBHbIE CTPYKTYPhI BO3HUKAIOT AHIITH
B CHCTEMaX, OIMChIBaeMbIX HEAUHENHBIMU YPaB-
HEHUIMU AT MAKPOCKOINUEeCKUX (DYHKIMH.

CAO>KHOCTB OTKPBITBIX CHCTEM ITPEACTaBAIET
IIMPOKHME BO3MOKHOCTH AAS CYIIIeCTBOBAHUS B
HUX KOAEKTUBHEBIX IBAeHUM . OHU AeMOHCTPU -
PYIOT OOABIIIOE pa3HOOOpa3ue THUIIOB AMHAMU -
YeCKOr'o IIOBEAEHM U caMoopraHusanuu. Auc-
CHUIATHUBHBIE CUCTEMEI O0OAAAAIOT OCOOEHHOCThLIO
CUABHBIX UBMEHEHUHN TIOA AEMCTBUEM CAQOBIX BHEITI-
HUX BO3AEUCTBUM.

Kak u3BeCcTHO, 9BOAIOIUS HEAMHENHBIX CHUC-
TEM MOJKET OCYIIeCTBASATBECS PA3HBIMU IIyTAMU .
Ha cMeHy OAHO3HAUHOCTY IPUXOAUT MHOJKECT-
BEHHOCTB ITyTel Pa3BUTHUs, MHOrooOpasue noBe-
AE€HUS ee OOBEKTOB, a OrpaHNYeHHass TOYHOCTh
B ONMCAHUU CUCTEMBI UMeeT TPUHIIMIIHNaAbHOe
3HaueHue. [Ipu 3TOM IIOHUMaHNeE CaMOOpPraHu-
3alUM KaK Ilepexopad OT XaOTUYeCKOro K 0oaee
YIOPSAOYEHHOMY COCTOSTHUIO IBASIETCS OCHOBOU
TeopHUH 0O0pa30BaHMsI AVCCUTIATUBHBIX CTPYKTYP.
CaM ke XaoC OIPEAEASTIOT KaK HEKOTOPBIM CAY-
YalHBIM MIPOITeCcC, KOTOPhIY HAaOAIOAAETCS B AU-
HaMWYeCKUX CUCTeMaX, He TIOABEPIKEHHBIX BAMS-
HMUIO IITyMOB AU CAYYaMHBIX CUA [AocKyTOB, 2010].
I'lo sTOM mpUuYMHe TEeOpHUA Xaoca paccMaTpUBa-
€TCs KaK 4acTh TEOPUU AMHAMUYECKUX CUCTEM.

Kak n3BeCcTHO, IpU HU3y4EeHUM IIOBEAECHUS
CAOKHBIX AUHAMUYECKUX CUCTEM OOBIYHBIN TIOA-
XO0A, 3aKAIOUAIONINNCI B @HAAUTUYECKOM BBIUNC-
AEHUM UHAUBUAYAABHBIX TPAEKTOPUU AU depeH-
IMaAbHBIX ypaBHeHUU, He paboTaeT. [lo sToi
IpUYMHEe OCHOBHOU 3apauell TEOPUU SBASIETCS
HCCAeAOBaHVe YCTOMYMBOCTY, U3yUeHNe POAY UH-
BapUaHTHBIX MHOroOOpa3ull, aHaAu3 reoMeTpu-
YEeCKOU CTPYKTYPHI TPAEKTOPUY, IIOUCK UHBAPHU-
QHTHBIX Mep U T. II. [AockyToB, 2010]. Arg auc-
CUTIAaTUBHBIX CHUCTEeM XapaKTepHBI TaKue WHBa-
pUaHTHbBIE MHOXXKEeCTBa, KaK yCTOMYNBLIe U He-
YCTONUYUBEIE CTAallMOHAPHBbIE TOUKU U IIPEAEAb-
HBIE ITUKABI, MHOTOMEPHBIE TPUTITHUBAIOIUE TO-
pel 4 Ap. EcAu aAmccunaTmBHag cucteMa nMeeT
MHOT'O CTelleHel CBOOOABL, TO Y Hee MOJKET OBITh
MHOTO 30H IPUTSXeHUs B (pa30BOM IIPOCTPaH-
CTBe (MPOCTpPaHCTBe cocTostHuMM). [Tpu moAnuT-
Ke dHepruel u3BHe AMCCUTIAaTUBHAS CUCTeMa MO-
>KeT MCIBITHIBATh YCTOUYHBBIE KOAeDaHUsA (ycC-
TOUUYMBBIM IIMKA B (pa30BOM IPOCTPAHCTBE), a
MOJKEeT IIePEeUTH B PEKUM CAOKHOI'O CTOXACTHU-
YeCKOTO ABUKEHHUS (CTPAHHOI'O aTTPAKTOPa).

CTpaHHBIN aTTPAKTOP — 3TO HEKOTOPOe ... CAO-
KHO YCTPOEHHOe MHO’KeCTBO B (Pa30BOM IIPO-
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CTPAHCTBE, K KOTOPOMY HIPUTSATUBAIOTCS IIOYTH
BCe TPAeKTOPUHU U3 HEKOTOPOU OKPECTHOCTH 3TO-
O MHO>KECTBQa, a Ha CaMOM MHO>KEeCTBe ABHKe-
HHe UMeeT SKCIIOHEHITMAABHO HEyCTOMYUBEIN Xa-
pakTep" [AockyTos, 2010, c. 1307]. OcHOBHOE
CBOMCTBO CHUCTEM C AUCCUTIaIIEeN — cykaTue da-
30BOT0 MPOCTPAHCTBa (00beMa): C TeueHueM Bpe-
MEHU [IePBOHAYAABHEBIM 00BEM, 3aHUMAaEMBINI 00-
AAKOM ToYekK, yMeHbIaeTcs. ®a3oBoe IIpocTpaH-
CTBO Y OTKPBITBIX CHCTEM TAaKOI'O THUIIA YIIPO-
1IIeHHO MO>KHO MPEACTaBUTEL cebe pa3pereHHBIM
Ha 0OAACTH MPUTSKEHUS K PAa3AWYHBIM aTTPaK-
TopaM. Kak y>Ke 0oTMedaroCh, AT AUCCUIIATHB-
HBIX AMHAMWUYEeCKUX CUCTEM XapaKTepHBI XaoTH-
YecKHe SIBAeHUS. B X BO3HMKHOBEHUU Ba*KHYIO
POAB UI'PAIOT IIPEAEABHBIE IIMKABI — 3aMKHYTEIE
(ha3oBbIe TPaEKTOPHHY, OTBEYAIOIINE TIePUOANYEC-
KOMY ITIOBEAEHUIO.

B AuTepaType MMeeTCs HECKOABKO OIIpeAe-
A€HUM TOHATHUA XaoTuyHOoCTU. Hamnboaee pacipo-
CTpaHeHHOe OIIUPAaeTCsl Ha CBOMCTBO 3KCIIOHEH-
IIMAAbHO CUABHOW YyBCTBUTEABHOCTH CUCTEMBI K
33AQHUIO HAYaABHBIX YCAOBHUM UAU K BHEIIHUM
BO3AEUCTBUAM. Apyroe oIIpeAeAeHIe XaOTUYHO-
CTH AVHAMWUUYECKOM CUCTeMbI, IOMUMO YyBCTBU-
TEeABHOM 3aBHCUMOCTHU OT HaYaAbHBIX YCAOBUH,
BKAIOYaeT U TpeObOoBaHMEe CAOKHOCTH (OTCYTCTBHE
PEKYPPEHTHOCTH) TpaeKTopuu [Aockyrtos, 2010,
c. 1309].

3aMeTHUM Tak>Ke, UTO B HACTOsIIlee BpeMs I10-
HATHE "CTpPaHHbIM aTTpakTop' MprobpeAo codu-
paTreAbHBI CMBICA. CAOBO "CTpaHHBIN" IIOAUED-
KMBaeT ABa CBOMCTBA aTTpakTopa. Bo-mepBhIX, He-
OOBIYHOCTB €Ir0 TeOMETPUYECKOU CTPYKTYPHL, KO-
TOpasl He MOJKeT OBITh IIPeACTaBA€HA B BUAE I'eo-
MeTPUYECKUX IAEMEHTOB IIeAOM pa3MepHocTH. Ero
PasMepHOCTS IBASIETCS APOOHOU ((DPAKTAABHOM’).
Bo-BTOpHBIX, CTPAHHBIN aTTPAKTOP — 3TO IIPUTH-
TrABAOLIAd OOAACTb AL TPDAEKTOPUU M3 HEKOTO-
PO oKpecTHOM oOAacTu. MI3BeCTHO TakKe, 4TO
CTpaHHble aTTPAKTOPHI B OOABIINHCTBE CAy4YaeB
He ONHUCHIBAIOTCS aHAAUTUUECKU — UX MOXKHO
u3y4yaTb TOABKO YMCAeHHO [AockyToB, 2010].

Hcnoab3ys 3TO NOHATHE, OOBIYHO XOTAT IIOA-
YEepPKHYTh XaOTUUYHOCTD cUCcTeMbl. OAHAKO IIOHS-
THe "CTPaHHBINA ATTPAKTOP' OKA3bIBAETCS HE BCEr-
A ONPaBAQHHBIM: CYILIECTBYIOT @TTPAKTOPHI, UMe-
1o1re PpaKTaABHYIO CTPYKTYPY, HO IIPX 3TOM CU-
cTeMa C TaKUM aTTPaKTOPOM He oOAaAaeT Xao-
THUYeCKUM noBepeHmeM [AockyTos, 2010, c. 1317].
OpAHaKO eCAM CTPYKTYpa aTTpakTopa XaoTuyec-
KON CHUCTeMBl HeM3BeCTHAa, KaK 3TO OOBIYHO U
OBIBaeT Ha MPaKTUKe, TO IpaBUAbHee Ha3hIBaTh
TaKue aTTPaKTOPhl XaOTUUYECKUMU , aKI[eHTUPYS
BHMMAaHIEe Ha CAOJKHOM ITOBEAEHUM TPAaeKTOPUH.
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TEOCPEAA KAK OTKPBITAA HEAMHEHUHAS AMCCUITATUBHAA AMHAMUYECKASA CUCTEMA ...

Ho, kak y>ke oTMeYaroCh, AVHaMUKa XaOTUYECKUX
CHCTEM He SIBASIeTCS IOAHOCTBIO CAYYalHOM.

[MTapapOKCAABHOCTb ¥ CAOKHOCTH CUTYAIlUuU
OYeBHAHA: ONMMCaHNe AUHAMUKU XaOTUYeCKUX CH-
CTeM — BCe ellle HepellleHHasa 3apada. OpHAKO
CyIIEeCTBYET BO3MOJKHOCTE IIOCT@HOBKH OCAQ0 -
AEHHOM 1eAr, MHOTO TTIOAXOAA K 9TOM mpobAeMe,
TIPY KOTOPOM M3y4YalOTCsI TOABKO THUIIMYHBIE CBOM-
CTBA AMUHAMUUYECKHUX CUCTeM. B 3ToM cayuae oc-
HOBOIIOAQTAIOIINM IIOHSTHEM IIPU N3YIEeHNH Xao-
TUYeCKUX CUCTEM OKAa3bIBAETCS MOHATHE IPy0o-
CcTu. B gacTHOCTH, UCXOASI M3 TeOMETPUYEeCKUX
MIPEAIIOCHIAOK M 6€e3 IPUBAEUYEHUS MOAEABHBIX
YPaBHEHMH, ONUCHIBAIOIINX PEAaAbHBIN IIPOIECC,
OBIAU IOCTPOEHEI "TPpyOble XaOTUYeCKUe aTTPakK-
Tophl". [IpruMeyaTeAbHO, UTO C PU3UUYECKOM TOU-
KU 3PeHUsI Ba)KHBI UMEHHO IpyOBble (CyljeCTBeH-
HBl€) CBOMCTBA U3y4aeMOM CHCTEMBI, KOTOPBIE
COXPAaHAIOTCS IIPU MAABIX BO3MYIIEHUIX U, CAe-
AOBATEABHO, SIBASIIOTCSI HaOAIOAQEeMBIMHU [/AOCKY-
TOB, 2010]. C npakTu4ecKol TOYKU 3peHUs BO3-
MOJKHBIM SIBASIETCSI TO, UTO B CAOJKHBIX CHUCTE-
MaX CO MHOTMMH aTTpaKTOpaMM MOJKeT pa3BU-
BaThCsl MIPOIlECC CaMOOpPTaHMU3alUuM KakK B reo-
MeTPUYEeCKOM ITPOCTPAHCTBE, TaK U B IPOCTpaH-
CTBe APYIUX (DA30BBIX IIEPEMEHHBIX: IPX BhIBE-
AEHMH CUCTEMBI M3 3aAaHHOTO aTTpaKTopa (Ha-
IpuMep, C IOMOIIbIO BHEITHEr0 BO3AENCTBUA )
OHa OYAET 2BOAIOIIMOHUPOBATH K APYTrOMY aT-
TPaKTOPY, 30Ha NPUTSIKeHNUsI KOTOPOTO BKAIOYA-
€T TOUKY Ha4aAbHOT'O COCTOSTHUS CUCTEMEL.

Takum 006pa3oM, OCHOBHBIE 330U HEAMHEN-
HO-AMHaAMUYEeCKOT0 II0AXOAA K U3YUEHUIO reOCU-
CTeM (B YaCTHOCTH, T€OCPEABI) 3aKAKOYAIOTCI B
BBEIPAOOTKe HAa OCHOBE 3KCIIepUMEeHTAaAbHBIX Ha-
OAIOAEHUY apeKBaTHBIX ANHaMHUUYECKUX 00pa3oB
KAIOUEBBIX SIBA€HUM, TPOUCXOAAIINX B HUX, MO-
CTPOEHUU Ha UX OCHOBe 0Aa30BBIX MOAEAeHN U
HCCAEAOBAHUU AMHAMUKU 3TUX MOAeAelr. Cyie-
CTBEHHO, UTO HECMOTPS Ha TPYAHOCTH, AAAEKO
He IIOAHBIA HaOOP KOTOPBIX IPUBEAEH BHIIIE, 3TOT
TIOAXOA y>Ke HaXOAUT CBOe IIPUMeHeHNe U IIPOo-
AOMKaeT 3(p(PeKTUBHO pa3BUBATLCA IIPU pellle-
HUU PSAAA TPUKAAAHBIX 3aAa4 TeO(PU3UKU.

O pPeKOHCTPYKIUU U UAEHTU(PUKAIINT AU-
HaMU4YeCKHUX cucreM. HecMoTps Ha UHTEHCUB-
HOe pa3BUTHE TeOPHUU ANHAMUUYECKUX CUCTEM,
HabAIOp@eMOe B HacTodlllee BpeMd, aAeKBaTHOe
OlrcaHne XaoTUUYeCKUX IIPOIleCCOB B AUCCHUIIA-
TUBHBIX CHCTeMax BCe ellle IPeACTaBAsIeT cOO0M
BecbMa CAOJKHYIO, €CAU BOOOIle pa3pelInMyio
npobaemy [AockyTtos, 2010]. B reodusuke uc-
cAepyeMasl CHCTeMa — reocpepa — KaK OTKPHI-
Tas (C IPUTOKOM JSHEPruu U3BHE ) HeAUHEWHAasd
AVICCUIIATHBHAYd CHUCTEMa B U3BECTHOM CTelleHU
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MOJKET CUUTATBCS CBOEr0o POAA "YepHBIM AIU-
kKoM " . MaTeMaTU4eCcKU ONMUCATh IPOTEeKarolue
B HeH IIPOIECCHhl BeCbMa IMPOOAEMATUYHO UAU
NIPaKTUYEeCKU HEBO3MOJKHO, IIOCKOABKY BBIBECTU
KaKue-Au0O ypaBHEHUS, UCXOAA U3 "IIEepBBIX
NIPUHIIATIOB", K&K TOBOPAT (PU3UKH, YAQETCS AUIIb
B UCKAIOUHUTEABHBIX CAy4YasgX. 3apada COCTOUT B
TOM, YTOOBI, CAEAAB MUHUMYM IIPEAIIOAOKEHUN
O ee CBOMCTBAX BHYTPH ''4epHOTO AIIUKa ", Io-
IIBITATHCSA IOAYYUTh MAKCUMYM CBEAEHUMH O IIPO-
UCXOAANINUX B HEHM Ipoljeccax.

Kak n3BeCTHO, CTAaHAAPTHBIU IIOAXOA K M3Y-
YEHUIO CAOXKHBIX CUCTEM TAaKOrO poAd, IO Cy-
LIIeCTBY 3KCIIEPUMEHTAABHBIN, OCHOBAH Ha aHa-
AU3€e PEruCTPUPYEMBIX NIPUOOPAMU CUTHAAOB —
CeCMOaKyCTUUYECKHUX, SIAeKTPOMArHUTHBIX U AD.
B reodusuke — 3TO, IpexAe BCEro, 3alUCh KO-
AebaHUM 3eMHOU KOPhI UAM IAEKTPOMArHUTHBIX
CUTHAAOB B IIUPOKOM AMAIla30HE YaCTOT B OA -
HOM WAU pa3HEeCEHHBIX IYHKTaxX HaOAropAeHud. B
(pr3MKe TaKyue CUTHAaABI OOBIYHO Ha3bIBAIOTCS Ha-
OAIOA@EMBIMU, @ METOA UCCAEAOBAHUSI — PEKOH-
CTPyKIMEeN AMHAaMUYEeCKON CUCTeMHI. B reodu-
31Ke BMeCTO TepMUHa " HaOAtopaeMasd " 0OBIYHO
HUCIIOAB3YETCS IIOHATHE "BpeMeHHOU pap”. SAcHO,
YTO HaAW4YMe AUIIbL BPEMEHHBIX PSAOB HEKOTO-
PO¥M AAMHBEI B OAHOW MAUW HECKOABKHUX TOYKaX
perucTpaluyd BMeCTO COOTBETCTBYIOIIUX YPasB-
HEHUM, ONNCHIBAIOUINX CHUCTEMY, M MX IOAHBIX
PeLIeHn CylIeCTBEHHO OrPaHUYNBAET OOBEM I10-
AydaeMoM MH(MOpPMAIUu O AMHAMUYECKOW CHUC-
TeMe U HaaaraeT OOABbIINEe OrPaHUYEHMS Ha BO3-
MO>XKHOCTH €€ PeKOHCTPYKIIUN.

PaznooOpa3sue crierupruuecKux CUTyalni, Ha-
AWYNe IIyMOB PA3AUYHOU IPUPOABL U HECTAIUO-
HapHOCTH IIPEAOIIPEAEAUAY ITIOIBACHME CeMelCT-
Ba OAXOAOB K U3y4YEHUIO BDEMEHHBIX PSIAOB Ha-
OAIOAEHUM . OTU ITOAXOABI Pa3BUBAAUCH B paM-
KaX MaTeMaTUIeCKOM CTaTUCTUKU U CIIeKTPaAb-
HOT'O aHaAM3a, Teopuu UHMoOpManu, HeAuHeu-
HOM AuHaMUKU U Ap. [be3spyuko u ap., 2008].
Cpeal HUX, B IEPBYIO OUuepeAb, MOJKHO Ha3BaTh
pacueT B3aUMHBIX KOPPEAIUOHHBIX (PYHKIIUNU
KOTE€PEHTHOCTH, aHAAU3 CAEAOBAHUS COOBITUN BO
BPEMEHHBIX PSIAAX, BEIIBA€HUE CKPBITHIX II€PUO-
AUYHOCTEU, OLIEHKM PacCIpeAeAeHUs OAMPKaNIINX
cocepel B MPOCTPAaHCTBa COCTOSIHUU U T. A. [1pu
5TOM 3aAaua UACHTU(PUKAIIUY IIPEATIoAaTaeT U3y-
YeHHe BOIIpPOCa O TOM, KAKOBHI IapaMeTPhI CHUC-
TeMBbI, TTOPOAUWBIIEN AAHHBIM BPEMEHHOU PSA
(MAM pSAABI) — KOPPEAILIUMOHHASA PAa3MEPHOCTS,
IIoKa3aTeAn NAGINyHOBA, CTeleHU YIIOPSAOUYEHHO-
ctu U Ap. CyllecTBeHHO, YTO pa3MepeHHOCTh
aTTpaKToOpa, SHTPOIIUIO aHAaAU3UPYyeMOU AMHA-
MHUUYECKOU CHCTeMBl, HEKOTOPble ApyTHie MHBA-
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pHaHTHBIE XapaKTEePUCTUKU BCe JKe B PSIAE CAY-
yaeB MOJKHO OIIPEAEAUTH IO YKa3aHHBIM U3Me-
psieMbIM BeAnumHaM [AockyTos, 2010, c. 1325].

[MpuHIMINaAABHOE 3HaUeHMe, KaK yJKe YIIOMU-
HAAOCh, MMeeT TeopeMa TakKKeHca, B COOTBETCT-
BHUU C KOTOPOU YIIOMSHYyThIE XapaKTePUCTUKY CU-
CTeMBI MOT'YT OBITh OIleHEeHE!l '3MINPUYeCcKu" Aa-
>Ke B CAydae OAHOUW AOCTATOYHO AAMHHOM pea-
AM3AITUN KaKOU-ANO0 U3 KOOPAUHAT ha30BOTO MPO-
CTPAHCTBa UAM CAMOro IIporecca 0e3 KaKoOU-AU-
00 nH(MopManuu 00 ypaBHEHUAX, OIIUCHIBAIOIINX
cucreMmy [AockyTos, 2010, c. 1324—1325; Packard
et al., 1980].

OaHa 13 cTapeHnlInX 3aAad aHaAu3a BpeMeH-
HBIX PSAOB — 3aAada ITPOTHO3a, CopAeprKaHue Ko-
TOPOM COCTOUT B IpeACKa3aHUM 3HaUYeHUN u3Me-
PSAEMBIX XapaKTEPUCTUK OOBbEKTa Ha HEKOTOPHIN
OTPe30K BpeMeHHU Bllepep,. K HacToseMy Bpe-
MeHU B paMKaxX HEAMHEWMHON AMHAMUKM IIPEANO-
JKeH PSA TPaKTUIECKUX METOAUK PelleHns 3TOU
33pa4U . DTO CUHTYASIPHBIN CIIEKTPAABHBIN aHa -
AM3 AOKAABHOM allIPOKCUMAIUH U UX COYeTaHUe
[AockyTos, 2010].

BaskHO, UTO AAST TPUMEHEHUS MEeTOAMKH AO-
KaABHOM alIIPOKCHUMAaLUU He TpeOyeTcs 3aAa-
HUS allpuoOpPHOM MH(OpPMaIUM O “depHOM SIITU-
Ke' — cucreMe, IOPOAUBIIEN BPEMEHHOM PSA,.

MeToarKa, OCHOBaHHas Ha COYETaHUU CUH -
TYASIDHOTO CIIEKTPAABHOTO aHaAM3a U AOKAAb-
HOM aNIIPOKCUMAIINU, OKa3arach 3(PPeKTUBHOU
IIPU UCCAEAOBAHUU 3aITyMAEHHBIX PSIAOB OTHO-
CUTEABHO HEOOABIIION AAWUHHEL.

OAHUM U3 IIePCIEeKTUBHBIX HAllpaBAECHUM KC-
CAEAOBAHUM SIBASIETCS @aHAAN3 (DPAKTAABHBIX U MyAb-
TU(PPaKTaABHBIX CBOMCTB BpEMEHHBIX PSAAOB [Afo-
Oymms, 2007].

OO0 ynpaBAeHUU pacnpeAeAeHHBIMU AUC-
CUNIAaTUBHBIMU CUCTEMaMHU. B mocaepHUE TOABI
HaOAIOAQETCS 3aMEeTHBIM POCT IIyOAMKAIINY, 11O-
CBSAIIeHHBIX IpoOAeMe yIIpaBAeHUd B (hHU3HUYec-
KUX CUCTeMax MAM, B O0Aee IITUPOKOM TIAaHE, TIPU-
MeHeHUs KUOepHeTUYeCKUX METOAOB B (pu3ukKe.
B cooTBeTCcTBUY C COBpeMEeHHON TOYKOU 3peHus
KubepHeTHKa IOHMMaeTCsI KaK TeopHs yIIpaBAe-
HUS B LIMPOKOM CMEICAE, @ K KHOepHETUYeCKUM
METOAAM OTHOCSIT He TOABKO MEeTOABI yIIpaBAe -
HUS, HO U METOABI OlleHUBaHUS IIepeMeHHBIX U
apaMeTpOB CUCTeM, MeTOABI (PUABTpAIUY, pac-
IIo3HaBaHMs 06pa3oB u Ap. [Ppapkos, 2005; Ka-
aomiies, 1994]. Ho, mo maenwuto A. . ®papKoBa,
3aAau¥ YIIPaBA€HUS B PU3NIECKUX CUCTEMAaX, BO-
o0111e TOBOPS, CYIIeCTBEHHO OTAMYAIOTCI OT Tpa-
AMUITMOHHEBIX 3aAa4 @aBTOMATHYECKOTO YyIIpaBAe-
HUS. 3aAaud yIIpaBA€HUS B PU3UYECKUX CUCTe-
MaX CTaOBATCSI OCOOEHHO IIPOOAEMHBIMU IIPH pac-
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CMOTPEHUU OTKPBLITHIX HEPAaBHOBECHBIX AWUCCH-
TMaTUBHBIX CHUCTEM, B YACTHOCTU T'€OCPEABI, AAT
KOTOPBIX XapaKTePHBI YCAOBUS AN BO3BHUKHOBE-
HUS U Pa3BUTUSA IBA€HUM CaMOOPraHU3aIuy Kak
B IPOCTPAHCTBEHHO-BPEMEHHOU 00AACTH, TaK U
B IIPOCTPAHCTBE APYTHUX (Pa30BBIX IlepeMeHHBIX.

TpyaAHOCTH yIpaBAeHUSA TAKUMU CUCTEMaMY,
C OAHOU CTOPOHBI, OOBACHSIOTCS, IPEJKAE BCETO,
CAOJKHOCTBIO UCCAEAYEMBIX CUCTeM M MHOTO(aK-
TOPHOCTBIO A€UCTBUSA (PU3UUECKUX ITOAEU Pas-
AWYHOU IPUPOABL Ha (PU3UUECKU HEOAHOPOAHEIE
U XUMHUYECKHM aKTUBHBIE CPEABI, @ C APYTOoM —
YCYTyOASIOTCS IPAKTUYECKOU CAOKHOCTBIO UAU
HEeBO3MO’KHOCTBIO AOKAABHOT'O KOHTPOAST Y BAUSI-
Hus. TeM He MeHee, MHOTHE MCCAEAOBATEAU IIPO-
AOMNJKAIOT UCKATh IIYTH PEaAU3aluy 3TOM HAEH,
B YaCTHOCTH PeIleHus 3aAa4M YIIPaBAEHUS Celic-
MHUUYeCKUM IpoijeccoM [HanmoHanbHBIN ..., 2007,
I'ydeanp, 2007; Hlyman, 2011].

3aMeTUM, 9TO HEKOTOPHLIe aBTOPHLI CUMTAIOT
yIIpaBAeHUe B (PU3NYECKUX CUCTEMaxX Kak IIpu-
HYAUTEeAbHOEe, dHepro3aTpaTHOe BO3AEUCTBUE.
[Tpu 5TOM CKeIlCcHUC B OTHOIIEHUHM BO3MOXKHOCTHU
YIIPaBA€HUSI MOIITHBIMU 1 KPYITHOMAaCIITaOHBIMI
IIPOIlecCaMM IIOCPEACTBOM CAAOBIX CUTHAAOB OC-
HOBBIBAETCS Ha MIPEATIOAOKEHUM O TOM, UTO IHEP-
THs YIIPaBASIIOIIEro CUrHaAd AOAJKHA OBITH COIO-
CTaBUMa C 3Hepruel oobeKkTa Bo3pencTBusa. Cu-
Tyanust B 3TOM OOAACTA MCCAEAOBAHMs, COTAAC-
HO [DPpaakos, 2005], cTara AOCTATOUHO OBLICTPO
MEeHIThCS IIOCAe BBIXOAA B cBeT cTtathu [Oftt et
al., 1990] "YmpaBaeHure xaocoM", B KOTOPOM OBIA
CAEAQH BEIBOA O TOM, UTO Ad’Ke Manoe yIpaBAe-
HUEe B BUAe OOpPATHOMU CBSA3U, IPUAOKEHHOE K
HEeAMHEMHOM XaOTHUYEeCKU KOAEOAIOIIeCsI CUC -
TeMe, MOXKeT CYIIeCTBeHHO U3MeHUTh ee AUHa-
MUKY U CBOMCTBA.

Y OTKPBITEIX CUCTEM C AUCCHUIIANIMEel, Kak yoKe
OTMeuYaroch, pa30BOe MPOCTPAHCTBO YIIPOIIleH-
HO MO>KeT OBITh IIPEACTaBAEHO pa3AeAeHHBIM Ha
00AACTU IPUTSKEHUSI K PA3ANYHBIM aTTPaKTO -
paM U AASI IepeBOAA CUCTEMBI C OAHOTO aTTpaK-
TOpa Ha APYrO¥ ee HY>KHO I1epeOpOCUTh U3 OA-
HOM 0OAaCTU IPUTSKeHUs Ha Apyryio [Kapom-
neB, 1994]. PazymeeTrcsa, AASL 3TOTO TpebyeTca
3aTPATUTh ONIPEAeAeHHOEe KOAWUECTBO HEPTUU
U, BO3MOJKHO, CyIIIeCTBYeT HEKOTOPOEe ee MUHU-
MaAbHOe 3HaueHMe, HUJKe KOTOPOro TaKOU Iepe-
BOA OKa’KeTCsI HeBO3MOJKHEIM. 3AECh OIpeAens-
Iolllee 3HaUeHMe IIprobpeTaeT HaAn4Yre UHQOP-
Malluu O CTPYKType )a30BOro IIOpTpeTa CUCTe-
MBI. Aanee, eCAU CHCTeMa HeyCTOMYUBa (a 3TO
OOBIUHO HAOAIOAQETCS Ha IIPAKTHKE), ee Tpaek-
TOpUU B (Da30BOM IIPOCTPAHCTBE OBICTPO pasde-
TalOTCA M II03TOMY OUYeHb Ba&)KHOe 3HauUeHNe 3AeCh
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TEOCPEAA KAK OTKPBITAA HEAMHEHUHAS AMCCUITATUBHAA AMHAMUYECKASA CUCTEMA ...

TpuoOpeTaroT HayaAbHBIE AQHHBIE: UTOOBI Tpa-
eKTOpHUSI PearbHOTO ABUJKEHUSI CUCTEMBI ObIAa
OAM3Ka K BEIOPAaHHOY, T. €. YTOOBI OHA I10IlaAd B
HEeKOTOPYIO 3aAaHHYIO0 00AACTh (0a30BOrO MPOCT-
PaHCTBa, HaYaAbHBIE AQHHBIE AOAJKHBI OBITH AO-
cTtaTouHo TouHbIMU. Cama >XKe uHGoOpMalus o
(a30BOM MOPTPETE CUCTEMBI MOJKET OBITH IIOAY-
yeHa ITyTeM ITPOCAEKUBAHUS 38 TPAEKTOPUSIMHU.
MMeHHO Tak U (QPyHKIIMOHUPYIOT CUCTEMBI YII-
PaBAEHUS: OHU CAEASAT 3@ pearbHOM TPaeKTOPU-
el U MaAbBIMU CUTHAAAMU KOPPEKTUPYIOT ee,
epeBOAs Ha Hy>kHYI0 [Kapomiies, 1994].

OueBUpHO, ITEPeOPOC CUCTEMEL U3 OAHOU 00-
AACTU NPUTAKEHUSA B APYTYIO C MUHHMMAAbHBI-
MU YHEPTeTHUYEeCKUMHU 3aTpaTaMUd MOJKHO pea-
AU30BaTh B TOUKaxX OU(ypKanuu, TAe A BEIOO-
pa UHOM TPaeKTOPUHU Pa3BUTHUS AOCTATOUYHO MaAO
U3MEeHUTh HadaAbHBIE A@HHBIE (T. €. UCIIOAB30-
BaTh AASL 3TOM IleAM CAAOBIM curHaA). Paszyme-
eTCcsl, 3AeCh Ba’KHa He TOABKO MH(OpMAaIus O
CTPYKType (pa30BOT0 IPOCTPAHCTBA CUCTEMBL, HO
U ee COApeprKaHue, T. €. yKa3aHue, B KaKOW KOH-
KPETHO aTTPaKTOP CUCTEMBI IePEeBOAUTCS (UAM
KaKas TPAeKTOPUS IIPEAIIOUYTUTEABHA).

l'oBopAT 006 yIIpaBAIEMOCTU CUCTEMBI, €CAU
IIpU Bapuallii BXOAHOTO ITapamMeTpa B 0OAaCTU
AOIIYCTUMBIX (peaAn3yeMbIX IPAaKTUYECKH) 3HaA-
JyeHuM 00AaCTb U3MEHEHUST BLIXOAHOTO TTapaMeT-
pa (xapakTepuCcTHKa MOBEAEHMSI) OXBaThIBaeT 3Ha-
YeHMs, OTBeUalolIye JKeAnaeMbIM peskuMaM (PyHK-
IMOHUpPOBaHUs cucteMbl [Opapkos, 1995]. Chae-
AOBaTEABHO, TOABKO CAaboe, IMMaHEHTHOe TEeKY-
11eMy COCTOSTHUIO CUCTEeMbI BHEIIITHee BO3AEMCT-
BUe, Pearu3ylolllee HHOU BBEIOOD ee Pa3BUTUA B
TOYKE BETBAEHUS, MOKHO C TTIOAHBIM ITPaBOM Ha-
3BaTh YIIPaBA€HHUEM UAU PeTryAdIiuen.

SICHO, YTO AMICCUIIAITUS 3aTPYAHSET yIIpaBAe-
HUe SHepTueln CUCTeMbI. B 3TOM KOHTEKCTe TIpeA-
CTaBASIOT IIPAKTUUYECKUN UHTEepecC OI[eHKU IIpe-
00Opa3oBaHMUsl SHEPTUU CUCTEM IIPU 3aAaHHBIX
YPOBHSX VIIPAaBA€HUS U AUCCUIIAIINN. B 3TOM CAy-
yae AN M3YUeHMs M3MeHeHMsI XapaKTepUCTUK
CHCTEMBI B Pe3yAbTaTe YIIPaBACHMS BBOAIT KOAU-
YeCTBEHHYIO Mepy IIPEAEAOB 3TOTO N3MeHEeHUs,
KOTOpPOEe MOJKET 3aBUCETh OT BhIOOpPa BXOAA U
BBEIXOAQ CUCTEMBI U AOIIYCTUMOU (UAU BO3MOIXK-
HOM) BEAVWUYMHBl YIPaBALIOIIEr0 BO3AENCTBUL
[Dpaakos, 2005]. Takas xapaKTepPUCTHKA IIOAY-
4YMAd Ha3BaHUe "MHAEKCA BO3OYAUMOCTH'" CHC-
TeMbl, IPUYEeM OHa MOXKeT OBLITh U3MepeHa JKC-
EepPUMEHTAaABHO aHAAOTMYHO OOBIYHOM 4aCTOT-
HOM XapaKTepUCTUKe AMHEWHOM CUCTEMBI: IPHU
U3MepeHUN MHAEKCA BO30OYAUMOCTH M3MEeHseT-
Csl @MIIAUTYAQ (MOIIHOCTB) BXOAHOTO CUTHAAQ, a
caM CHUTHaA 3apaeTcsl B BUAe OOpaTHOM CBSA3MU.
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SIcHO, 9TO B 3TOM CAydYae MBI BOCIIOAB30Ba-
AUCH OCAAOAEHHOM, YIPOIeHHONW MOCTAaHOBKOU
3aAQuU YIIpaBAeHUs, OOAee eCTeCTBEHHOU C TOUKU
3peHUs reOCUCTEM: HAUTH YIPABASIONIYIO PyH-
KIIMIO C MUHUMAABHOM HOPMOM , 00eCIieunBalo -
LIIYIO IIepeBOA CUCTEMBI M3 OAHOTO aTTpPakTopa
(aTTpakTOpa paspylleHus) B AI0OYIO TOUKY IIPU-
TSIKEHUSI APYTOTO aTTpakTopa.

OueBUAHO, TAABHAs ITpobAeMa TPU pearusa-
MU TONBITKU YIIPABAEHHUS B reoCpepe — 3TO
TPYAHOCTH, CBSI3@aHHBIE C M3MeHEeHHeM ee Xa-
PaKTEPUCTHUK U COCTOSTHUS, a TaK>Ke C OCYIecT-
BAEHMEM YIIPaBASIONIET0 BO3AEUCTBUS HAa OTHO-
CUTEeABHO KOPOTKHUX ITPOMeKYTKaxX BpeMeHU. [1o
CYIIECTBY, 3A€Ch MBI BCTpeYaeMCsI U UMeeM Ae-
AO C HauboAee SPKUM, XapaKTepPHBLIM U CAOXK-
HBIM CAy4YaeM '4epHOTOo AIuKa ", Ipu KOTOPOM
nH(pOpPMalug O CTPYKType CUCTEMHI, ee (a3o-
BOM IIOPTPETE MUHUMAABHA, CAOJKHA AAS TTOAY-
YeHUs UAU (paKTUUYEeCKU OTCYTCTByeT. B TakoMm
CAydae BIIOAHe IIPABOMEPEH CAEAYIOUIUM BO-
IIPOC: CYIIECTBYIOT AU BO3MOJKHOCTH YIIPaBAe -
HUSI UAW BO3AEMCTBUS Ha CEMCMHYHOCTH B reo-
cpeae XOTs ObI Ha HEKOTOPOM AOKAABHOM ydac-
TKe UAU OOAACTH, €CAU K HEH (reocpepe) IIoAXO-
AUTB KaK K UMCTO peAaKcallioOHHOM cUcTeMe, Or-
PaHUYMBASsCh MAABIMU CUTHAAAMU ?

Ha nepBbIt B3TASIA, TPU HU3KOM ITOpPOre KOHT-
POAMPYEMOro BO3AEHCTBHS Ha TeOCUCTEMY KasKeT-
cs1 IleAeco0bpa3HbIM BOCIIOAB30BAThCS Pe30HAH-
CHBIM pe>KMMOM BO30Y>KAeHHS KOAeOaHUl B CHUC-
TeMe, IIPU KOTOPOM IIPOUCXOAUT Hauboaee 3 -
(peKTUBHAa4 Iepepada dHEPTUU OT BO30Y>KAAQlo-
LIed (YIIPaBASIOLIEN) CUCTEMBI K BO30OYKAQEMOM.
Ho, BooGI11le TOBOPS, B YUCTO pPeAaKCAITMOHHOMN
cucteMe (reocpepe) cCOOCTBEHHBIX YaCTOT HET M,
KaK CAeACTBHMe, HEBO3MOJKEH Pe30HaHC B KAacC-
CUYEeCKOM ero MOHMMAaHWH: B HEAMHEeWHOM CHUC-
TeMe 4acTOTa KOAeOAHUU 3aBUCUT OT AMIIAUTYABL

OueBUAHO, B 3TOM CAyYae MOSKHO IOIIBITATh-
Csl IPOABUHYTBCS AQABIIIE, €CAM BOCIIOAB30BaThCS
SIBA€HUEM, ITPEACTaBAIEMBIM TPAAUITMOHHO KakK
"cToxacTryeckn pe3oHaHC" [KanMmonToBMY, 19994;
AnnmieHko u Ap., 1999]. Kak uzBecTtHo, 3 deKT
CTOXaCTUUYECKOT0 Pe30HaHCa OIpeAeAsieT IPyll-
Iy IBA€HUM, IPU KOTOPBIX OTKAUK HEAMHEUHOU
CHUCTEeMBI Ha CAAOBIN BHEITHUM CUTHAA 3aMEeTHO
YCHUAMBAETCI C POCTOM MHTEHCUBHOCTH IITyMa B
cucreMe. YCTAaHOBAEHO, UTO HAANUYMEe UCTOUYHUKOB
1IyMa B HEAMHEWHBIX AUHAMHUUECKHUX CUCTeMax
MO>KeT MHAYIIMPOBATH HOBbIE PEKUMBI NX (DYHK-
IIMOHUPOBAHNS, KOTOPbIEe He MOTYT OBITh PeaAn-
30BaHbl IPU OTCYTCTBUU 1ITYMQ, T. €. IIIYM MOJKeT
BBICTYTIaTh B POAM KOHCTPYKTHUBHOTO (haKTOPa, BB
3BIBAIOIIETO POCT CTEIIeHU MMOPSIAKA B CUCTEME.
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TakuM 06pa3oM, UAEeSI MOKET COCTOSTh B TOM,
yTOOBI BO3AENCTBOBATD HA CPeAY, KOMOMHUDPYS
(corracoBbIBasl) KOHTPOAUPYEMOE U €CTECTBEH-
HO-1IyMOBBIe Bo3pencTBus [ Llyman, 2010]. Bo
BCSIKOM CAy4Yae, eCTh OCHOBAHUS IIPEATIOAATATE,
YTO 3TO OOCTOATEABCTBO MOJKET ITPOAUTH CBET
Ha CYILIEeCTBYIOIIYIO HEOIIPEAEAEHHOCTD B PE3YAb-
TaTaX 3KCIEePUMEHTAABHBIX TTOTBITOK BO3AEUCT-
BUd Ha celicMudeckui npouecc [I'ydeana, 2007;
[lyman, 2011]. flcHO Tak>Xe, YTO KAACCUUYECKUE
NIPUHITUIE] YIIPaBA€HUS (PU3UUYECKUMU CUCTEMA-
MU C YY4eTOM AQHHOTO OOCTOSITEABCTBA HY KAA -
IOTCSI B KOPPEKIINU. JTO 3aCTaBASIET TakyKe IIpH-
AABaTh OOABIINY BeC U 3HaUeHUe OpTraHu3aluHy,
IIPOBEAEHUIO M pe3yAbTaTaM MOHUTOPUHTA 3a
reo(pu3NYeCKUMU NIPOIeCCaMy, yTAYOAEeHHOM! 00-
paboTKe MoAydYaeMOU MHPOPMALUH C LEABIO OII-
TUMaABHOTO YIIPABAEHUS FeOCPEAO.

O nopore peryasinuu. KocHeMcs panee AByX
YaCTHBIX BOIIPOCOB. [TepBEIll 13 HUX OTHOCUTCS
K BO3MOXXHOCTU AUCTAHIIMOHHOTO YIIPABA€HUSA
AepopMaITMOHHBIMU ITPOIeCCaMu B MacCHUBE TOP-
HBIX IIOPOA, @ BTOPOM — K YIIPABAEHUIO CeNC-
MMYECKUM IIPOIECCOM.

Kaxk m3BecTHO, HepaBHOBECHbBIE AUCCUTIATUB-
HbIe CUCTEMBI 00AAAQIOT OCOOEHHOCTBIO CUABHBIX
U3MEeHEeHUU IOoA AeMCTBHUEM CAAOBIX BO3AEMUCT-
BuM. VX xapakTepHast 0COO€HHOCTh — HEYCTOU-
YUBOCTH U TTIOPOTOBEIN XapaKTep caMOOpPraHu3a-
nmu. Kak y>Ke oTMeuanoch, TOABKO caaboe, uM-
MaHeHTHOe AQHHOMY COCTOSTHUIO MEHSIOIeNCs CH-
CTeMBI BHeIITHee BO3AEMCTBHE, CIIOCOOCTBYIOIee
IPOTEeKaHUIO IIeA€BOTO IIpoliecca UAH BEIOODY 1ie-
AE€BOT'0 HallPaBAEHUS B TOUKE BETBAEHUS, MOXK-
HO Ha3BaTh yIIPaBA€HUEM HAU, TOUHEE, PEeryAd-
nuen. MHade roBops, sHepreTuka 3pPpeKTUBHO-
IO yIIpaBA€HUSI HECOU3MEpUMO Mana II0 CpaB-
HEHUIO C HHEPTeTUKOU YyIIpaBAIeMOro Ipoljecca.

Cpeau mpoIieccoB, IPOTEKAIINX B Teocpe-
Ae, 0co0asg pOAb IPUHAANEKUT CEUCMUYHOCTH ,
aKyCTHYeCKOM U celicMudecKol smuccum [Hu-
KoaaeB, 2002; CapoBckuti, 2004]. M ceticmuy -
HOCTB, ¥ Ce¥iICMOaKyCcTru4YecKas 3MUCCHS OTpaska-
IOT MeTacTabOMABHOEe COCTOsIHUE BelllecTBa 3eM-
HBIX HeAp U OOA@AQIOT BBICOKOM YyBCTBUTEAB-
HOCTBIO K BHEITHUM BO3AeMucTBUAM. [TokazaHo
CyIIeCTBOBaHUE BEPXHUX aMIAUTYAHBIX IIOPO-
roB (POHOBOU PETYASIINY, OTAMYAIOIIEHN ee OT IPy-
00ro HapylIeHus XOAd €CTeCTBEHHOU CaMoop -
TraHM3alluy B cUcTeMe. B 4aCTHOCTH, IPOAEMOHCT-
pUpOBaHa BO3MOKHOCTD OCYIIIeCTBAE€HMS MaKpO-
IepeMellleHN 10 I'paHullaM (KOHTaKTaM) CTPYK-
TYPHBIX OAOKOB IIPU OTHOCUTEABHO CAAOOM BU -
OpallMOHHOM BO3AEUCTBUM Ha OAOYHYIO CPEAY
[Tydeanan, 2007; HanuonaabHBIN ..., 2007]. Uc-
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cAepOBaHa MexaHWKa NHUITUMPOBAHUS MeKOAO-
KOBBIX IIOABWJKEK AMHAMUYECKUMU UMITyABCAMH.
[Tpu 3TOM OTHOCHUTEABHOE ABUJKEHHE OAOKOB Ha-
OAIOAQAOCH HA BpeMeHHOM MHTepBaAe, MHOTO -
KPaTHO IIPeBHINIAIONeM AeUCTBUE NHUITUUPYIO-
mero Korebanusda. Kak okasanoch, HOporom ag-
(heKTUBHOTO BO3AEHCTBHA Ha OAOUHYIO CPEAY, Oue-
BUAHO, IBASIOTCS KOACOAQHUSA C aMIIAUTYAOH, IIpe-
BBIIIAIOIEN YPOBEHb MUKPOCEUCMUYECKOTO O-
Ha B COOTBETCTBYIONIEM Auana3oHe yacToT [Ha-
IIMOHAABHBIH ..., 2007].

Ba>xkHoe 3HaueHMe 3AeCh UMeeT XapaKTeprc-
THKQ, OIIPEAEASIIONIast CTelleHb BO3pacTaHusI 9Hep-
TUU CUCTEMBI BCAEACTBUE BO3AEUCTBUSA, [IOAYUHB-
I1asl Ha3BaHue "mHAeKca Bo3obypumoctu” [Dpaa-
KOB, 2005]. UTo KacaeTcs UCKyCCTBEHHOTO (KOHT-
POAMPYEMOr0) BO3AEUCTBUSA HA CEUCMUYHOCTE U
OYaru BO3MOSKHBIX CUABHBIX 3€MAETPSICEHNM, BO-
IIpoC pelraeTcs cAOKHee. Kak U3BeCTHO, Cyllle-
CTBYeT II0 MeHBbIIIe Mepe ABa Kraacca AUHaMU-
JeCcKuX (PaKTOPOB, KOHTPOAUPYIOIINX U3MeHeHe
CEeMCMUYHOCTHU (IOTOKA 3€EMAETPSICEHNM) B IPEAE-
A@X KPYIHBIX TEKTOHUYECKUX CTPYKTYP [[apbKa-
BBIY U AD., 1994; @puamas u Ap., 2010]. Bo-tiep-
BBIX, 9TO FAOOAABHBIUM MeXaHUu3M (7-KOMIIOHEeH-
Ta, OT QHTA. total — rAoGanBHBIN), KOHTPOAUPY-
IO U3MeHeHre BO BpeMeHHU OOIero 4ucaa
CUABHBIX 3eMAETPICEeHNUH, 1, BO-BTOPHIX, M-KOM-
IIOHEHTA (OT @HTA. MITTOr — 3€PKAABHBIN ) AASI
CEBEPHOTO M IOKHOTO MOAYIIAPUUA U AMHEWHAasd
L-KOMIIOHEHTa, XapaKTePU3yoasics AOATOBpe-
MEHHBIM POCTOM MAU CIIAAOM CEMCMUYECKOU aK-
TUBHOCTH. [ Ipu 3TOM 7-KOMIOHEHTa Hauboaee OT-
YETAUBO NIPOSABASETCS A CAMBIX CUABHBIX (M 2
> 5,5) 3eMAeTpsICeHNM, a M-KOMIIOHEHTa — IIpu
paccMOTPEHNU BCETO CIIEKTPa 3eMAETPSCEHN, B
KOTOPOM AOMHUHUPYIOT CAAOBIe COOBITHS.

[TpaBoMepHa cAepyiolast IOCTAHOBKA BO-
Ipoca: MOXXHO AM IIyTeM YIIpe>KAQIoIero Bo3-
AENCTBUS UAM UX IOCA€AOBATEABHOCTU CHATB, XO-
TS OBl YaCTUUHO, HATIPSKEeHMs, HaKOIAeHHEIe B
04aroBOM 30HE M TEM CaMBIM (POPIIOKAMHU YMEHb-
LIUTH SHEPIUIO OCHOBHOTO Pa3pyLIUTEABHOI'O TOA-
uyka? [lo Bcell BepOSITHOCTH, OTBET AOAJKEH OBITh
TIOAOJKUTEABHBIM. B 4acTHOCTH, 5KCIIepUMEeHTaAb-
HO yCT@HOBAEHO, UTO [TIOA3EMHLIE SIAePHBIE B3PHI-
BBI Ha noanroHax Hesapa, Cemu-naraTuncK, Ho-
Basg 3eMAs U AOOHOpP, TPOBOAUBIIINIECS B Teue-
HUe 25 AeT, CIOCOOCTBOBAAU pa3psiAKe TEKTOHU-
YeCKUX HaANpI)KeHUM W 3aMeTHO CHU3UAM YpO-
BeHb CeICMUYHOCTH Ha BceM 3eMHOM Itape [Ha-
IMOHAABHBIN ..., 2007; Opuaman u Ap., 2010].
ITpu 3TOM HamboAee XapaKTepHBIE U3MEHEHUS
CeUCMUYECKOI0 Pe’KUMa HaOAIOAAAUCH Y HAUOO-
Aee CUABHBIX 3eMAETPSICEHUU C MarHUTyAOU M >
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TEOCPEAA KAK OTKPBITAA HEAMHEHUHAS AMCCUITATUBHAA AMHAMUYECKASA CUCTEMA ...

2 8,3: dpakTHUuecku B 310 BpeM4 (1966—1988 rT.)
3eMAETPSICEHUs C YKa3aHHOM MarHUTYyAOU He Ha-
oaropannceh [Opupamasn u Ap., 2010, puc. 16].

YTro KacaeTcs BAUSHHS HA PErMOHAABHYIO
KOMIIOHEHTY CEUCMUYHOCTH, TO, BO-IIEPBHIX, 00-
Hapy’>KeHO WHUIIMUPYIoIlee BO3AEUCTBHE MOII-
HBIX O9A€KTPOMArHUTHBIX UMIYABCOB OT MI'A-Te-
HepaTopa Ha yMepeHHbIe U CAabble 3eMAeTps-
CeHms ¢ AaAbHOAeMcTBUeM Topsiaka 300 kM. Bo-
BTOPBIX, 0OHAPY>KEHO TaK’Ke BAUSHUE Ha CeMc-
MHUYHOCTH MaCCOBBIX OOMOapPAVPOBOK, UMEBIITUX
mecTto B FOrocaaBum, Mpake 1 Adpranucrase. Aaab-
HOAetcTBUE apdeKrTa — oKoAo 500 kM [Harmo-
HaAABHBIN ..., 2007].

OueBUAHO, TOA3EMHBIE SACPHBIE B3PHIBHI AU
MacCoBble 60MOapPAUPOBKY TEPPUTOPUU BPSIA AU
MO>KHO OTHECTH K CPEACTBaM YIIPaBA€HUS YPOB-
HeM CeMiCMHUYeCKON aKTUBHOCTH. TeM He MeHee,
OHU BCe JKe AAIOT HEKOTOPbIe ITPEACTaBAEHUS O
IIopore Peryasiiiiy, XOTsl BOIIPOC 06 ero MUHU-
MaAbHOM YPOBHE OCTAeTCs OTKPBITHIM. TpyaHOC-
TH €TO pelleHus, OUeBUAHO, CBSI3aHbI C MOAYASI-
IIMel IIOTOKa 3eMAETPSICEHUN U CeMCMOAaKyCTH-
YeCKOU 3IMUCCHUU TPUAUBHBIMU HATIPSKEHUSIMHA,
u30UpaTeAbHON YyBCTBUTEABHOCTBIO K MHUITUN-
pYIOIIEMY IEPUOAUYECKOMY BO3AEUCTBUIO, U3-
MeHEeHHUSIM CKOPOCTHU BpallleHus 3eMAU U ITOAO-
KeHUs ee OCH, aTMOC(epHOTro A@BAEHUS U T. A.,
CIIOCOOCTBYIOIINX Pa3psiAKe MarHUTHOW DHEePTHUU
Hepp. OpHAaKO HEOOXOAUMOCTE U Ijeaecoo0pas-
HOCTb KOMOMHUPOBAHHOTO (COTAACOBAHHOTI'O) BO3-
AEUCTBUS Ha OUar TOTOBSIIETOCS 3eMAETPSICEe HUS
CTaAO OUEBUAHBLIM, MOYKET OLITH IlepeBepeHa B
MIPaKTUUECKYIO IINOCKOCTE U AQeT IIOBOA AASI CAEP-
>KaHHOTO OIITMMM3Ma. Bo BCAKOM cAydae, IOHU-
MaHHe PeaAbHOT'0 CEMCMOTEKTOHUYECKOTO IIPO-
mecca AaeT OCHOBAHUS AAS ITOCTaHOBKY TaKUX HC-
CAEAOBAHUM.

O nporHo3e 3BOAIOHUN. 33Aaya MTPOTHO3a —
yTeM aHaAM3a HaOAIOAQeMBIX (BpeMeHHBIX Ps-
AOB HAaOAIOAEHUM) OILIeHUTH 3HAUYEHUS u3Mepsie-
MBIX XapaKTepUCTUK U3ydaeMON CUCTeMbI Ha He-
KOTOPBIY OTPEe30K BpeMeHu Brepep,. Kak nzpect-
HO, AO CPaBHUTEABHO HEAABHETO BPeMeHU ToC-
TTOACTBOBAAO TTPEACTaBAEHUME O TOM, UTO, Pacmo-
Aarast AMHaMUYeCKUMU YPaBHEHUSIMU M HadaAb-
HBIMU AQHHBIMHY, B IPUHIIUIIE MOJXHO AOCTUTHYTH
YAOBAETBOPUTEABHOTI'O IIPEACKA3aHNs IIOBEAECHUS
AroOou (husnueckou cucreMbl. OAHAKO B HaYane
70-X TOAOB TPOIIIAOTO BeKa C MO3UIIUU TeOpun
HEeAUHEeNHBIX AMHAaMUYEeCKUX CUCTEM IIPOU3O0IIeA
CYIIIeCTBEHHBIN IePeCcMOTp IPEXHUX IIPEeACTaB-
A€HUH O "IpeACKasyeMOU AMHAMUKe ' MAU Xa-
pakTepe AUHaMUUYECKUX IPOIeCCOB, a UMEHHO,
PeACTaBAEHHUMN O AOKAaABHOU HEYCTOMYUBOCTH
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TTOBEAEHUS CAOKHBIX (PU3WUIECKUX CUCTEM, POAU
XaOTUUYECKUX U CTOXaCTUUECKUX ABVXKEHUU UAU
OTPAaHNUYUBAIONINX ITPEeACKa3aHue UX MOBEASHUS
Ha AAUTeAbHBIe IPOMeXYTKHU BpeMeHH. Coraac-
Ho [KpaBmos, 1989], rnaBHass 0COOEHHOCTD Xao-
TUUYECKUX CUCTEM COCTOUT B TOM, UTO MaAble BO3-
MYILleHHUsI HAYaAbHBIX AQHHEIX (YCAOBHUM) AAS AU-
HaMUYECKUX MepeMeHHBIX UAM JKe Maroe u3Me-
HeHUe TapaMeTPOB CaMOMW AMHaMWUYECKHUM CHUC-
TeMbI IPUBOAUT K HEIIPEACKa3yeMOCTH Pe3yAb-
THUPYIOIIETO ee Pa3BUTUSA 3a KOHEYHOE BpeMH,
HazBaHHOE AJK. AaUTXMAOM "TOPU30HTOM IIPEA-
ckazyemocTtu". OrpaHUYMBas BO BDEMEHU IIPEA-
CKa3yeMOCTb [TOBEAECHUS AUHAMUYECKUX CUCTEM,
BCe ellle He TIOAYUYEHO HCUYepHbLIBAIOIero OIH -
canusi. boaee Toro, ¢ pa3BuTHEeM HEAMHEWHOU
AMHAMUKHA CTAAO OYEBUAHBIM, YTO 3apada IIpo-
THO3a 3a4acTyio BOOOIIe He YKAQABIBAETCS B CXe-
MBI, IpeAcTaBAsieMble Teopueli [Kpasuos, 1989;
AockyTos, 2010].

YTo >ke B KOHEUHOM cueTe OTrpaHUYUBaET To-
PHU30HT IIPEACKa3yeMOCTH: IITyMBbl, IOMEeXHU, AAU-
Ha oO6pabaTbIBaeMbIX PSIAOB HAOAIOAQEMBIX, & MO-
KeT HeAOCTAaTKM MopeAr ? OUeBUAHO, ¥ IOCTOSTH-
HO ACUCTBYIOIIVE BHEIIHUE UHUIIUUPYIOIINUe (hak-
TOPHI (3eMHbBIE TPUAUBHI, U3MEHEHUS CKOPOCTU
BpalleHus 3eMAU, CUABHBIE 3eMAETPSICEHMs, OKa-
3BIBAIOIIINE CYIIeCTBEHHOE BO3AEUCTBUE Ha 3BO-
AIOIIAIO T€OCPEABI), 1 U3MEPUTEABHBIE IITyMBI (I10-
TPEITHOCTH, CBI3aHHBIE C HETOUYHOCTBIO BXOAHBIX
AAQHHBIX , HEAOCTATOUHOU CEThIO ITYHKTOB HAOAO-
AEHUU M OTPAHUYEHHOCTh CUCTEM cOopa UH(OP-
Malum 1 ee BBopa B ODBM), 1 orpaHU4eHHOCTb
MOAEABHBIX IIPEACTAaBACHUM O TeOCpeAe MOTYT U
BHOCHT CYIIIeCTBEHHBIN BKAAA B OTpaHUYeHNUe -
3U4eCKOro" TOpMU30HTa IIpeAcKa3dyeMocTr. Moxk-
HO, OAHAKO, IIPEAIIOAOSKUTH, UYTO IO Mepe pas-
BepPTbIBaHUS HAOAIOAATEABHOU CETU CTAHIUM U
COBEPIIEHCTBOBAHUS cOOpa U aHaAr3a HHPOPMa-
IIMY Ha IePBBIN IIAQH BBIMAYT IIOIPEITHOCTH, CBSI-
3aHHBbIE C OTPAHNUYEHHOCTHIO MOAEABHBIX ITPEA-
CTaBAEHUU (MOAEAEH IOATOTOBKY 3€MAETPSICEHUI)
[HamyonaabHBI ..., 2007]. Ho mepBbIe ABa 06CTO-
STEeABCTBa — pPacUIMpeHne CeTU, TeAeMeTpUs u
aHaAM3 UH(MOpMaIuu — yAOPOKaloT IporHos. 1
MO>KEeT CAYUYUTHCS TaK, YTO, IIPE’KAE BCero, UMeH-
HO OTpaHWYeHUsT SKOHOMUYECKOTO U TeXHUYEeC-
KOTO XapaKTepa CTaHyT CYIIeCTBEHHO BAUATH Ha
IIPOTHO3, XOTSI OH B ONPEAEATIOlIer CTelleHu U
3aBUCUT OT YAQUHO BBIOpAHHOM MoApeAn. [ToBo-
AOM AMS CAEPSKaHHOTO ONTUMU3MA B MIOAXOAE K
IIPOTHO3Y Ha OTpPaHWYEeHHBIX WHTepBarax Bpe-
MEeHHU MOJKET CAY>XUTb TOT (paKT, UTO IIpoljecc
TIOATOTOBKU 3€MAETPSICEHUS He SIBASIETCS UNCTO
XaOTHUUYECKHNM, & COAEPIKUT AeTEPMUHUPOBAHHYIO
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KOMIIOHEHTY, KOTOPYIO MOJKHO OIMCATh aHaAW-
Tudecku [HanmonanbHBIH ..., 2007]. TeM He Me-
Hee, OCHOBHOU IIPUYHUHOU, CY>KUBAIOIIEN TOPHU-
30HT IPEeACKAa3yeMOCTH, IBAIETCSI HaAWuue IIy-
MOB Pa3AUYHOI'O IIPOUCXOKAEHUS, IIPUCYTCTBY-
IONUX B ATOOOM (pm3uueckou cucrteme. B aToit
CBSI3U BQXHO IIONBITATECS MOHATh, KAK OTPaHU-
YUTh BAUSTHUE Xaoca TaM, TAe ero MOJKHO U He-
00XOAMMO OTPAHUUYUTH. Ba’KHO TaK’Ke OTAUYATH
HEeIIPeACKa3yeMOCTh OT AOKAABHOM HeIIpeACKa-
3yeMOCTH B OKPECTHOCTH TOYeK OUypKaluH.
3axkawueHne. Kak caepyeTr U3 IpUBEAEHHO-
ro o030pa, MOAXOA, OCHOBAHHBLIUM Ha HAEAX U
NPUHIINIIAX HEAUHENHONU AMHAMUKU, ITOAYYUB -
UK B IIOCAEAHHE TOABI 3HAaUUTEAbHOE pa3BU-
THe, ABASETCS OAHUM M3 BAa’KHBEIX M MEepCIeK-
TUBHBIX HAIIPABAEHHUM MCCAEAOBAHUS T€OCUCTEM,
a AUHAMU4YeCKUe MOAEAHU, IIOCTPOEHHEBIE Ha ero
OCHOBe, OTKPBIBAIOT HOBBIE ITYTH U BO3MOJKHO -
CTH AASI OOBSICHEHUSI, IOHUMaHUsI U IIPOTHO3a
MeXaHM3MOB (DYHKIIMOHUPOBAHUA U PA3BUTUS KaK
OTAEABHBIX COCTaBHBIX IAEMEHTOB IreOCPEAB], Tak
U UX aHCAMOAeN CAOKHOU apXUTEKTYPEL.
Pa3zpaboTaHbl HOBBIE TIOAXOABI K @HAAM3Y Bpe-
MEHHBIX reO(PU3NYECKUX PAAOB PA3AUYHOU IIPU-
POABL C IIO3UNUN TEOPUU HEAMHENHBIX AUHAMHU-
YeCKUX CUCTeM. B 3TOU CBSI3U BO3PACTAIOT POAb
U 3HaueHWe MOHUTOPUHTA, OPUEHTUPOBAHHOI'O
Ha BBIABACHUE OOIIe CTPYKTYPHOM OpraHusa-
MU Pa3AMYHBIX (PU3NYECKUX IPOIeCCoB, IPo-
HCXOAAIIUX B CEMCMOAKYCTO3AEKTPOMArHUTHO-
reHepupyomen cpepe. [Ipumao noHuManue u
OCO3HAHWE TUIINYHOCTHU XaOTUUECKOI'O IIOBEAE -
HUSI HEAMHEWHBIX cucTeM. AOKa3aHoO, 4TO XaoC
MOJKeT PO’KAAQTHCA PA3HBIMU IIyTIMH, HEe3aBU-
CHMO OT IPUPOABI AMHAMUYECKON CUCTeMEL. [Ipnu
3TOM, HCCAEAYS BpeMeHHble PsIAbl HabAropae-
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MBIX, MO>KHO OTAMYMUTH CAy9aiHOe CTOXaCTHUyec-
KOe IIOBeAeHUe CUCTEeM OT AeTePMUHUPOBAHHO-
ro xaoca [AockyTos, 2010]. Cy1ecTBeHHO, 9TO
AAHHOe HallpaBAeHUe IpuoOpeTaeT BCe OOABb-
ILIYIO TIOITYASIPHOCTB B UCCAEAOBAHUY I'€OCUCTEM.
Ba>kHeUmuM pe3yAbTaT, HOAYYEHHEBIN 3AeCh, 3TO
BO3MOJKHOCTB yIIPDABA€HMS CEMCMUYECKUM IIPO-
11eCCOM AOCTATOYHO CAAOBIMU CHUTHAaAAMM KOHT-
POAMPYEMEBIX MAU €CTeCTBEHHBIX NICTOYHUKOB, OT-
BeYalolMMU TOHKUM MeXaHM3MaM CaMOOpPraHu-
3allUU AMCCUIATUBHEIX T'eOCTPYKTYp B reocpe-
Ae. I'lpy 3TOM akIleHThl COBPEMEeHHOM TeOpuH,
OYEeBUAHO, CMEIIaIOTCS B CTOPOHY:

a) BBIAEAEHUS U UCCAEAOBAHUS CTPYKTYypPHO-
YCTOUYUBHIX (IPYOBIX) CUCTEM U ABACHUY;

0) aHaAM3a CTPYKTYPHI pa3dbrueHus ha30BOro
IIPOCTPAHCTBA (IIPOCTPAHCTBA COCTOAHUM) CHUC-
TeMBbI (Te0CpeAbl), eT0 pa3MepHOCTH II0 BpeMeH-
HBIM peaAu3anusaM reopusndeckux NoAey;

B) UCCAEAOBAHUS DBOAIOIIUN KOAEOATEABHBIX
NIPOIIECCOB U BBIIBAEHUS TOUeK OMQyKaIUM, OIl-
PEAEASIIONINX IIePEeCTPOUKY ITUX IIPOIEeCCOB.

OT4eTAMBO BUAHBI M TPYAHOCTH IIPUMEHEHU
HEAUHEeNHO-AMHaMHYEeCKOTO ITOAXOAQ K M3YUEeHHIO
reocrucTeM, 00yCAOBAEHHBIE NX HEOOBIUHOCTBIO
U CAOKHOCTBIO, OTCYTCTBHEM HEOOXOAMMOM UH-
dopmanuu 06 UX CTPYKType, IPUHIOUNAX MeXK-
CHCTEMHBIX B3aMMOAENCTBUM, BO3MOKHOCTH Pa3-
AWYHOI'O (pM3UYECKOI0 COAEPIKaHUS ITPOIeCCOB
Ha Pa3HbIX YPOBHAX CTPYKTYPHON OpraHu3aIyiiu.
B wactHOCTH, 38Aa9U MAEHTU(UKAIIUN U IIPOTHO-
3a OKa3aAUCh 3HAUUTEABHO OOAee CAOKHBIMU U
YaCTO He YKAAABIBAIOTCS B CXeMBI, IIPEAOCTaB -
AsileMble HEAMHEMHO AMHAMUYECKOU TEOPUEN.
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