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NOAXOABI K KNIACCHOUKATINN 1 OBbAACHEHUIO AHOMAJIBHBIX
OJIYKTYAIIUU B XOAE MPOLECCOB PA3JIMYHOU ITPUPO/IbI
A.I' Ilapxomos

OOocHOBBIBacTCS pa3lcicHUE aHOMATBHBIX (IYKTyanuii Ha JBa Kiaacca: 1)
makpodaykryaruu (Grukkep-mym) u 2) CHHXPOHHAS M3MEHIYHBOCTh CTATHCTHYCCKUAX
pacnpenencHuii.  Jlaercss  moaxox K OOBSICHCHHMIO  H3BECTHBIX  CBOWCTB
MakpodIyKTyaIuii.

THE APPROACHES TO CLASSIFICATION AND EXPLANATION OF
ANOMALOUSFLUCTUATIONSIN PROCESSES OF A VARIOUS NATURE
A.G.Parkhomov

Separation of anomalous fluctuations on two classes: 1) macrofluctuations
(flicker noise) and 2) synchronous variability of statistical distributions is
substantiated. The gproach to an explanation of known properties of
maaofluctuations is given.

K Hacrosimemy BpeMEHHM HAaKOILUIEHO MHOXECTBO (DAKTOB, CBUAETENBCTBYIOLIMX O
HQJIMYUHA BO MHOTUX (PU3NYECKUX, XUMUYECKUX U OMOJOrHMYECKHX IMPOLECCaxX aHOMAJIbHBIX
¢baykryanuii [1-3]. I[lapamerpsl, XapakTepH3YyOIUE X0 MPOIECCOB CaMOil pa3HOOOpa3HOM
MPUPOABI, HEMPEICKa3yeMO MEHSIOTCs, NpU4YeM HaOMOAAIOTCS W3MEHEHHs] 3HAYUTENIbHO
MIPEBBILIAIOIINE BEJIWYMHY, PACCUUTHIBAEMYIO I10 3aKOHAM KJIACCHUYECKOH CTAaTHCTUKH.
Hepenxo npocnexxuBaeTcsi OTUYETINBAsl CBA3b INPOUCXOASIIUX H3MEHEHHUIl C MpolieccaMu B
Kocmoce.

OtcyrctBue OOBsiCHEHHST 5TUX ()EHOMEHOB pe3KO KOHTPAacTUpyeT ¢ olOwuimeMm
JIOCTOBEPHBIX SKCIEPUMEHTAIIbHBIX ~ Pe3yJIbTaTOB. T[PYyAHOCTh TMOHMCKAa OOBSICHEHUS,
BO3MOJKHO, CBSI3aHA C TEM, YTO 3/1€Ch NMPOSBIISIETCS HE OVH, a JIBA Pa3HbIX (heHOMeHa.

IepBoiii ¢peHomMeH - 5TO aHOMaNbHBIE (MAKPOCKOMIMYECKHE) (IIyKTyallMu IapamMeTpos,
XapaKTEPU3YIOIIHMX X0/ MPOLIECCOB B CIOXKHBIX CUCTEMaX CaMOM pa3HOW MpPUpPOABI: (PU3UKO-
XUMHYECKNX, OMOJIOTHYECKUX, COLMaIbHBIX. [ MPOIECCOB B TAKMX CHCTEMaX XapakTepHa
3aKOHOMEPHOCTh “‘deM pexe coObiTusi, TeM OHu cuibHee (cmektp Tuma 1/f). Ilpwm
OTPENEJICHHBIX YCIOBHUSX 3T CUCTEMBI OOJAal0T BBICOKOH YyBCTBUTEIBHOCTHIO K BHEITHUM
BO3ACWUCTBUSIM, HO HMX OTKJIMK Ha BHEIIHWE BO3JEHCTBHUSI HEOJHO3HAaueH. JTOT (PeHOMeH
UMeeT Ha3BaHHue “(IMKKep-IIyM~ WIH “MaKpOQIyKTyarun .

Bropoii (peHOMEH - TUCKPETHOCTb PE3YJIBTATOB U3MEPEHUM U CXOACTBO PaCHpenesICHUI
PE3yJIbTaTOB, MOJy4aeMbIX NPU HCCIEA0BAHUU MPOLIECCOB Pa3IMYHON MPUPOIbI, CXOKECTh U
CUHXPOHHOCTb  HM3MEHEHHUIl IapaMeTpoB, XapakTepU3yHOLIMX XOJ  IpOLEecCOB B
IIPOCTPAHCTBEHHO Pa3[EIEHHBIX OOBEKTax.

Kopennoe pa3nuune nByx ()€HOMEHOB COCTOUT B TOM, YTO MEPBLII SIBJISIETCS IOKAIbHbIM,
BO3HUKAIOIIMM B pe3yJbTaTe POLIECCOB 6Hympu cucteM. BTOpoii ke ABNseTCs NMPOsIBICHUEM
enybunneix ceoticmé Mupa, B KOTOpOM MblI kuBeM. (CoueTasich B Pa3JIMYHbIX MPOMOPIHSIX,

oba stm ¢eHomena naroT Habmrogaemoe Ooraroe pasHooOpasue siBjeHH, OOOOIIEHHO



Ha3bIBAEMbIX AHOMAJbHBIMU (uykryanusivu. Haumbonee or4ernnBO mepBbIil  (eHOMEH
NPOSIBJISIETCS. B MH(PPAHM3KOUACTOTHOM LIyME NOJYHNPOBOAHUKOB [4,5], a BTOpoil — B

M3MepeHusiX 0 paguoakTUBHOCTH [2,3].

®eHomeH Nel: pazHooOpa3Hblii QuIHKKep-1IIyM

IlopasuTtenbHO pa3HOOOpasre OOBEKTOB, B KOTOPBIX BO3HUKAET (JIMKKEP-IIyM, T.€.
Gbaykryauuu co crektpom, onuskumM K Buay Uf. Dto u Henpa 3emin ¢ 3eMITETPSCEHUSIMU, H
TOpPHBIE MACCHUBBI C KaMHENaJaMH U CHEKXHBIMU JIAaBUHAMHU, U aTtMocdepa ¢ MHOXXECTBOM
MPOUCXOSAINNX B Hel mpoueccos, M COJHIIE C €ro aKTHBHOCTBIO, U 3JIEKTPOHHBIE IPUOOPHI C
SJIEKTPUYECKUM IIYMOM B OOJIACTH HU3KMX 4acToT. DnykTyupyror no 3akony 1/f wmuorume
MapaMeTphl, XapaKTePU3YyIOIHe X0 MPOLECCOB B (U3MKO-XUMHUECKUX CUCTEMAaX U JKUBBIX
opranm3max. CpoiicTBamMu (uHMKKep-IIyMa OOJamaroT  H3MEHEeHMs1 dYHucia ocobedl B
MOTYJISIUSIX ¥ COLMANIbHASI AKTUBHOCTD B YEJIOBEYECKOM COOOIIECTBe.

Cxosxects xapaktepa (QuyKTyamuii B CTOJIb Pa3HBIX OOBEKTaX CTAHOBUTCS MOHSTHOM,
€CIIH BBUICHUTb, YTO K€ UuX OObenuHsier. 3JTO, NpeXae BCEro, MHOIOYHCIEHHOCTb
HEOJIMHAKOBBIX 3JIEMEHTOB, U3 KOTOPBIX OHU COCTOSAT. MHOIHE U3 3THUX 3JIEMEHTOB CIIOCOOHBI
HAKaIUIMBAaTh SHEPrHI0 M BBICBOOOXKIATh €€ IPHU AOCTIDKEHHMH HEKOTOPOro IOpora..
Harnsaseliit mpuMep Takoi CHCTEMBI: OOJIbINOE YUCIIO TUIACTHH, MMEIOLINX Pa3HbIA HAKJIIOH K
TOPU30HTY, Ha KOTopble manaer cHer. Ha "kpyThix" ImiacTuHax cHera HakarlMiBaeTCs Majo,
OH crmoykaerT 4dacto. Ha "mojmormx" mnnacTWHaX CHera HaKalJIMBaeTCs MHOTO, CIOJI3aHue
npoucxoanTt penko. Hecnoxueiit ananus [6, ¢.81-87] moka3epiBaeT, 4TO, €CJIM HET BHEIIHHUX
BO3/1€IICTBUI, BbIJEJICHNAE SHEPI'HU B CHCTEMaX Takoro Tuma QIykTyupyer mno 3akony "1/f".

HeTpynHO MOHATH, YTO TaKue CUCTEMBI MOTYT 00NanaTh BBHICOKOH YyBCTBUTEIBHOCTHIO
K cyabbIM BO3JEHCTBUSIM. B HUX 4acTh 3J1EMEHTOB HaXOIUTCS B MPEIIOPOrOBOM COCTOSIHUH,
KOI/la JOCTAaTOYHO HEOOJIBIIOro TOJ4YKA, 4TOOBI HAKOIUIEHHAst SHeprusi cOpocwmnack. Korna
5TOT TOJYEK MPOUCXOIUT, BCE MPEANOPOrOBBIE 3JIEMEHThI COpPACBHIBAIOT CBOKO SHEPTHIO
OIHOMOMEHTHO, M 3HEPrOBBIICJICHHE B CHCTEME MHOTOKPAaTHO IPEBOCXOANT OOBIYHOE.
YcuneHHOe 3HEProBBIICTICHUE MOXKET CTUMYJIMPOBATh COPOC SHEPTHH y 3JIEMEHTOB, Oonee
yIaJIeHHBIX OT MOPOTra, YTO JJABHHOOOPA3HO YBEJIMUMBAET BEIMYHHY d(deKTa.

DTO MNPOUCXOOUT, €CIId CHCTeMa [0 BO3ACHCTBUA CMOIJIA '"HAMOJHWUTH' CBOU
pe3epByapsbl, T.e. AOCTATOYHO JOJIrO Oblla 03 OIyTHMBIX BHEIIHWX BO3aeicTBuil. [lpu
HAIMYMM JK€ BHEIIHUX JOCTATOYHO CHJIBHBIX M YaCThIX BO3JEHCTBHH COpOC SHEprum
3JIEMEHTaMH MPOUCXOAMT AAJEKO OT MOPOra, U KOJUIEKTHMBHOE BBICBOOOXKACHUE YHEPTUU HE
MPOUCXOIUT. ITO U OOBSCHSET MapalOKCAIbHOE CBOMCTBO CHUCTEM C MAaKpOQIyKTYaIHsIMH:
CHJIbHBIA OTKJIMK Ha Ca0ble U peaKre BO3AEHCTBUS U MAJIO3aMETHBIH OTKJIMK Ha CHJIbHBIE H
4acCTbl€ BO3AEHCTBUSL.

Urak, cuUCTeMbl C MHOXXECTBOM HAKAIUTMBAIOIIUX SHEPTHI0 3JIEMEHTOB OO0NaaaroT

CIEAYOUIUMH CBOMCTBAMH:



- 3aBUCHMOCTBIO BeJqn4uuHbI 3(dekra oT yacTtoThl ux moeropenus tuma 1/f: "craabbie"
COOBITHS MPOUCXOMSAT YacCTO, a "CHIIbHBIE" - PENIKO;

- BBICOKOI 4yBCTBUTEJIbHOCTBIO K BHEIIHUM BO3IEHCTBUSIM NPU YCIOBHUM, YTO TAKUX
BO3ACHUCTBUII mepen 3THM He ObUIO aocrarouHo noaro. ['eopusndeckne U KOCMHYECKHE
BO3ACWUCTBUS MMEHHO penkue M ciabble, W HEYAUBHUTEIbHO, YTO OHHU HPOSBJISIOTCS B
MakpoQIyKTyausx. ;

- TOClenelCcTBUEM: MPOJOJKUTEIbHOCTh OMKIUKA HA BHEIIHEE BO3/EHCTBUE MOXKET
IIPEeBBIIATh IPOAOJDKUTENBHOCTh BO3AEMCTBMs, IIOC/IE€ dYero HacTymaeT '"3aTuuibe" cC
MOHMXEHHBIM YPOBHEM (IyKTyalyil 1 MOHWKEHHOH YyBCTBUTEIBHOCTHIO K BO3IEHCTBHSAM;

-"00paTHO" 3aBUCUMOCTBIO CU/IbI OMKAUKA HA TIOBTOPSIFOIIMECS] BO3ACHUCTBUS OT Ciibl
go30elicmeusi. UeM CcuIIbHEe BO3JEWCTBHE, TEM TMPONOJDKUTENbHEE "3aTHIbe", MO3TOMY
NO6MOpPHble CUIbHbIE BO3AEUCTBHSI MOTYT BbI3BAaTh CHJIBHYIO OTBETHYIO PEAKIUIO TOJBKO
[ocjie JAOCTaTOYHO MPOAOCJDKUTENbHOW may3bel. Ecnu mnepuoa MOBTOpPEHHs] CHIIBHBIX
BO3ACHUCTBUII MEHbIIE HEOOXOIUMOMN May3bl, OTKJIMK Ha CHJIbHBIE BO3IEHCTBHUS MOXET OBITH
ciabee, 4eM OTKJIMK CHCTEMBI Ha MOBTOPSIOLINECS C TOH K€ MePUOJUIHOCTHI0 Oonee criabbie
BO3/ICUCTBUS,

- HEOJAMHAKOBOCTBIO OTKJIMKAa OJUHAKOBO YCTPOEHHBIX CHCTEM HAa OIUMHAKOBbIE
BO3AEUCTBUS. DTO CBOWCTBO (DIIMKKEP-IITyMa CBSI3aHO C PA3JIMYHBIMH MPENbICTOPUSIMH CHCTEM,
B KOTOPBIX OH BO3HUKAET, ¥ BO3MOXKHOCTBIO peai3allii Pa3IMUHbIX HaIpaBlIeHUIl IpOIECCOB
B CJIOJKHBIX CHCTEMaX.

3Has CBOWCTBA CHUCTEM, IEHEPUPYIOUINX (IMKKEpP-IIyM, MOXKHO TOHSThH CJIOKHBIA H
HEOJIHO3HAYHbIN XapakTep MX OTKJIMKA HA BHELIHWE BO3ACHMCTBUS, a TaKXKe YCIOBUSA, IpU
KOTOPBIX MOAOOHBIE YCTPOMCTBA MAFOT PE3YJIbTAThI, MOJAAIOLINECS AHAIHM3Y, U MOTYT OBbITh
HCIOJIb30BAaHbI B Ka4eCTBE CBOEOOPAa3HOro JerekTopa ciabbix Bo3nedcTBuid. [[ist sToro mx
Haf0 Kak MOXHO TUIATENbHEE M30JIMPOBATh OT IMOCTOPOHHUX Bo3aeWcTBuil. o Haudanma
BO3JE€HCTBUIN JOJDKHO IPOMTHU BpeMsi, TOCTATOYHOE JJIsl YraCaHMsl NMEPEXOIHBIX MPOLECCOB U
st 3ammcu  "goHoBOoro" mymoBoro curHama. Camu  BO3IEHCTBUS JTOJDKHBI  OBITH
KPaTKOBPEMEHHBIMH, HHTEPBAJ MEXAYy HUMHU JAOJDKEH OBbITh JOCTATOYHBIM JUISL YraCaHHS
MOCJIENEUCTBHUS. DKCIIEPUMEHTHI C HCIIOJIb30BAHIEM TAKHX JETEKTOPOB OmucaHsbl B [6, ¢.209-
228].

Ortmerum, dYTO moOA "PHEpPruei" MOXKHO TOApPa3yMeBaThb BCE, YTO CIIOCOOHO
HAKaIUTMBAThCSI M BBICBOOOXKIATHCS. DTO M HOCUTENM 3apsiia, 3aXBaThIBaeMble Ie(eKTaMH
KPUCTAIJIMYECKON pelleTKH B TOJyNPOBOAHMKAX, W CHEr Ha TOPHBIX CKIIOHAX,
MOPOKAAIOLINI JTABUHBI, U M3MEHEHHUsl B JUTOC(Eepe, NMPUBOIAIINE K 3EMIETPSCEHHSM, H
MHoroe apyroe. HakamiuBaTbCsi MOXET M COLMalbHAas HampsbKeHHOCTb. PaccMmoTpeHue
YeJIOBEUECKOro COO0IEecTBa KaK CUCTEMBI C MAaKpOQIIYKTYaLUsIMU TO3BOJISIET IIOHITh MHOTHE
MapajiokChl B COLMyME, HAaNpuUMep, MO4YeMy MOINHAs JepikaBa pa3pyLImiack ot ciaboro
TojYka (OHa moNro Oblla WM30JMPOBaHA OT BHEIIHWX BO3JEHCTBUIA), a ciabas BIAcTh,

CBEPTHYTh KOTOPYIO CTPEMSITCS MHOTHE, MOXET CyLIeCTBOBaTH MHOTO JieT (pexum



NMEPMaHEHTHbIX TMOTPSCEHWH HE TO3BOJSIET 3JieMeHTaM OOINecTBA  HAKAIIMBATh
OKOJIOIIOPOTOBBbIE  HANPSDKEHUs] W JlelaeT  HEBO3MOXKHBIM ~ OJHOMOMEHTHOE€  IIH-
pokoMaciTabHOe ero BEICBOOOKACHUE).

37ech YMECTHO CeNaTh OTCTYIJIEHUE METOJUYECKOro IaHa. 3akjIIo4YeHHE O TOM, 4UTO
CHUCTEMbl C Makpo(aykTyauusiMd "4yBCTBYIOT' KOCMHMYECKHE WM Treo(u3nyecKue
BO3ACWUCTBUSl [IENAETCs HA OCHOBAHMM COIIOCTABJIEHHS] PUTMHUKUA MakpodiaykTyauuii c
PUTMaMH COJIHEYHOM aKTUBHOCTH, FT€OMArHUTHOTO MOJIs, U3MEHEHUs] B3aUMHOTO IMOJIOKEHHUS
3emuy, Jlynsl u ConHna u T.m. J{J1s1 BBISIBIEHUS] PUTMOB 3aMaHYHMBO HCIIOJIb30BAaTh (yphe-
aHanmu3, TeM Oosiee 4TO Tenephb NMpH OOIEAOCTYITHOCTH KOMITBIOTEPOB M COOTBETCTBYIOIIUX
MPOrpaMM JIeJIaTh 3TO O4YeHb nMpocTo. Ho (yphe-aHaau3 mo caMoii CBOe CyTH MpeaHa3HauYeH
JUTsl BBISIBIIEHUS] U3 CUTHAJIOB CAPMOHUYECKUX COCTABILIOIINX, T.€. MMEIOIUX HEU3MEHHYIO
aMIUIUTYyAy, 4actoty u (asy. Makpodaykryanuu coBceM He TakoBbl. OTKIHK CHCTEM C
MakpoQIyKTyalusIMH JaK€ Ha OJUHAKOBBIE BHEINHHE BO3/EHCTBUS HEOJHO3HA4YeH (OH
3aBUCUT KaK OT IMpPENbICTOPUM BHEIIHMX BO3JEHCTBUII, TaK U OT XOJa IPOLECCOB BHYTPHU
cucteMbl). B pesynbrare "curHan", BOSHHKAOIUI B CUCTEME C MakpOQIyKTyalUsIMH, HE
obOnamaer cBoiicTBaMM, HEOOXOIMMBIMHM JUIsi KOPPEKTHOTO NpPUMEHEHUs (ypbe-aHajmsa.
AZIEKBaTHBIM METOIOM aHAJIN3a PUTMOB B CUCTEMAaX C MAKPO(IYKTyalMsIMH SIBJISIETCS] METOJ

HaJIOKEHHBIX 3I10X, © UMCHHO 3TOT ME€TOJ NOJDKEH CTaTh OCHOBHBIM.

®enomMeH No2: yHHBeEPCAJIbHAS CHHXPOHHOCTh

IlepeiineM K pPacCMOTPEHHMIO AHOMAJBHBIX (UIYKTyalHii B pe3yJibTaTax H3MepeHUi
paaroakTuBHOCTH. [Ipesxae Bcero, OTMETUM, 4TO O-pagHMOaKTHBHOCTD U [3-pailOaKTHBHOCTb
- 3TO OYEHb Pa3HbIE SIBJICHUS. O-PaJMOAKTUBHOCTb MMeeT yOenuTeapbHOe OOBSICHEHHE Kak
pe3yibTaT "mpocaunBaHusA" O HaCTHIBI Yepe3 MOTEHUHABHBIN Oapheep sapa, T.€. 3TO MPOoLecc
Cyry0O BHYTPUSIIEPHBII M HMEIOLIUIl CTATUCTHKY HE3aBHUCHMBIX OIMHOYHBIX COOBITHH,
JAOIUX, B OTJIMYHAE OT PACCMOTPEHHBIX CHCTEM C HAKONUTENSIMU >HEPrHu, He (IUKKep-
myM, a Oenwiii mwyMm. Takum oOpa3om, HcCiaenoBaHHMsS O PaIUOAKTUBHOCTH HE HMEOT
oTHOoweHus1 K ¢enomeny Nel, k makpodmaykryauusiMm (IpU YCIOBHH, YTO HA OCHOBHOE
sIBJICHHE HE HaKJaIbiBaeTcs (JIMKKep-IIyM PEerncTpUpyrollei ammaparypbl [7], ocoOeHHO
CHWJIbHO TPOSIBJBTIOLINICS B MOJYNPOBOJHUKOBBIX JETEKTOPaX M CHUHTHUISIHOHHBIX
cuerunkax). Habnromaemeple mpu MCCIeOBAHUN PATMOAKTHBHOCTH 3(P(eKThl HHBIE, YeM mpH
MakpoQIyKTyalusIX: OHU MPOSIBIISIIOTCS] B MI3MEHYMBOCTH CTATHCTHYECKUX PACIPENENIeHUN, B
cpeneM Onmum3kux K pacmpeneneHnro Ilyaccona. IlosTomy ectb Bce OCHOBaHHUSI CUUTATH
aHOMaJIbHblE (PIyKTyalMu pagoOaKTUBHOCTH HE MAakpoQIyKTyauusiMy, a (HeHOMEHOM
COBEPILICHHO MHOW MPUPOABL

3aMeTuM, YTO TPH AaHaIU3€ pPe3yJbTATOB H3MEPEHUH pPagHMOAKTHBHOCTH MOTYT
HaOsronaThest mpu3Haku criekrpa tuna Uf [7]. OgHako, 3T0 He HaeT OCHOBAHUS [UIsl BBIBOIA O

HaIMYUHA (DIUKKEp-IIyMa B PaaMOAKTHBHOCTH. JTO, MO-BHAMMOMY, NMPHOOPHBIA 3>(dexT,



NposiBJIeHNe (IIMKKep-IIyMa perucTpupyromei anmaparypsl. OcoOeHHO TpyaHO H30aBUTHCS
OT (QuUKKEp IOyMa, BO3HHUKAIOLIEro B IOJYIPOBOAHUKOBBIX JETEKTOpax H
CLUHTHUIALIMOHHBIX CYETUUKAX.

B-pagroakTUBHOCTh 1OAT0 ObLTa, Aa M CeiYac BO MHOIOM OCTaeTcsl SiBJI€HHEM
3arafgo4HbIM. [lepBble HCCIe0BAHNS 3TOrO BHIA PAIMOAKTUBHOCTA OOHAPY)KUJIHM, YTO B HEM
HapywarTcs TpH (PyHOAMEHTAIbHBIX 3aKOHA COXPAHEHUs. SHEPrUH, HMMITYJIbCA, MOMEHTa
HMITyJIbCa. DTU TPYAHOCTU yJAJOCh MPEO0JIETh, MPEANOJ0KUB, YTO BMECTE C 3JIEKTPOHOM
npu 3 pacmane MCIyCKaeTCs 4YacTHIA C OYeHb BBICOKOW MPOHMKAIOIIEH CHOCOOHOCTBHIO -
HEUTPUHO. /[l OKCIEpUMEHTAIBHOIO [OKA3aTeNbCTBA CYLIECTBOBAHMS OTOM HYaCTHIIbI
notpeboBanock 6osiee 20 ner. Ho Bckope Obuto 0OHApY>KEHO, YTO MPH [3 pacnaae HapyIIaeTcst
elle OIWH 3aKOH, CUMTABIIUICS (YHOAMEHTAJIbHBIM: 3aKOH COXPAaHEHHs YEeTHOCTH. JTa
npobnema He Haxoawia pemeHnst 40 JIeT, ¥ TOJIbKO HEeOaBHO Oblila BBIABHHYTA HIES O TOM,
YTO HUKAKOTO HAPYLIEHMs 3aKOHA COXPAHEHHWs] YeTHOCTH MpH [3 pacmamax He MPOUCXOIUT
MOTOMY, YTO [3-pacmang He CHOHMAHHBII AKM U30NUPOBAHHO20 O0BEKMA, a Pe3yJbTar
8030¢€iicmelsl Ha SIIPO NApbl PENUKTOBBIX, OYEHb XOJOAHBIX HEWTPHMHO W AHTUHEHTPHUHO,
KOTOPBIMH, KaK yTBEPKAAIOT aCTPO(PU3UKUA U KOCMOJIOTH, OKPYKAIOIIUH HAC MHUpP HACHILIICH
no mnpenena [8]. Kpome Toro, ooumnoumsie penuKkTOBbIE HEWTPHHO W AHTUHEHTPHHO
B3aUMOJICHICTBYIOT C [3 pagMOaKkTHBHbIMU siapamu myTteM oOpatHoro [3 pacmama. Ilpu
AHHUTWISILUN PEJTUKTOBBIX HEUTPUHO M aHTHHEUTPHUHO BO3HUKAIOT (DOTOHBI, KOTOPBIE MOTYT
BIIMSITh HA XOX (PU3UKO-XMMHYECKHX M OMOJIOrnueckux nporeccoB. Ha mOTOKM penuKTOBBIX
HEHTPUHO CHJILHOE BIIMSTHHE OKAa3bIBAET IPAaBUTALMs HEOECHBIX TEJ, MO3TOMY OTKPBIBAFOTCS
HOBBIE MOAXObl K OOBSICHEHUI0 KOCMO3E€MHBIX B3aMMOAEHCTBHIL. PennkToBbie HEHTPUHO U3
oObexTa "CKpBITOH MaTepuu" MPeBpaINAIOTCsl B AKTHUBHBIA (AKTOP OKPY)KAKOLIEH Cpenbl,
BXXHBIM areHT KOCMO3E€MHBIX CBSI3€H, C KOTOPBIM, BO3MOJXKHO, CBSI3aHbI JIYHHbIE PUTMEL,
HabJIr01aeMble BO MHOTHX 3€MHBIX Iporeccax [9].

B B pagmoaxktuBHOCTH, HeT Makpoduykryauumii, Her crnektpa "1/f", u pernomen No2 -
JUCKPETHOCTD Pe3yJIbTaTOB U M3MEHUYMBOCTb pacIpelielIeHUH - IPOsIBIseTCs TakK ke, KaK U B
0 pamguoakTuBHOCTH. HO B [3 pamuMoOakTUBHOCTH, KpPOME TOrO, MOIYT OBITh BapHaLHH,
CBsI3aHHbBIE C UI3MEHEHHEM ITOTOKOB PEJIMKTOBBIX HEHTPHUHO.

Urak, ¢penomen Nel, makpodnykTyanunu, NpUCyIL] IHUPOKOMY KIJIACCy OOBEKTOB camoit
pasHOM mpUpPOAb,, HO OH He yHuBepcaieH. BuusHue Kocmoca mnposiBisiercs B
MakpoQIyKTyalusix  BEPOATHOCTHO, HECHHXPOHHO. Penomen MNe2, mHO-BUAMMOMY,
MPOSIBJISIETCS. XOTSI U MAJIO3AMETHO, HO 6e30€ U CUHXPOHHO. ITOT (EHOMEH U B CaMOM Jiejie
3aragodyeH. CamMoMy (axkTy JUCKPETHOCTH Pe3ysIbTaTOB M3MEPEHHUIl JaHO BIIOJHE Pa3yMHOE
OOBSICHEHNE KakK CIIEACTBUIO CBOWCTB umcen u apupmermueckux neiicteuii [10]. Ho
CUHXPOHHOCMb W3MEHEHUs1 (OpMBbI T'HCTOrpaMM, paclpeneieHUuil pe3ysIbTaTOB H3MEepEeHUi
[apaMeTpoB IPOLIECCOB OYE€Hb Pa3HON MpHUPOABI, KOTOpas HE Hapyllaercs Naxe Ipu

OO0NBIIIOM pacCTossHUU MEXAY YCTAaHOBKaMHU, CBUACTECILCTBYET O TOM, YTO 34€CH I[eﬁCTByeT



OoueHb TIuyOOKass mpuuMHA. MOJXKHO, HAmpumep, MPENoJOXHTb, YTO B (eHomeHe Ne2
IIPOSIBJIIETCS] "HETIOCTOSIHCTBO XO/1a BPEMEHU B OJHUX CHUCTEMax IO OTHOIIEHHUIO K APYTUM,

Hanpumep usMepurenbHbiM” [11].
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