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apu(pMeTH4eCKUX U1 KOCMO(PU3UIECKUX NIPUYHH.

C.2.1In0an

Hoceawaemca 80-nemuro J1.A.bntomenghenvoa

[IpencraBneH 0630p COCTOSHUS MCCIEIOBAHUN «MAaKPOCKOMMUYECKUX (DIyKTyarmii» —
CHUHXPOHHBIX 110 MECTHOMY BPEMEHU M3MEHEHHUI BEPOATHOCTH MOSBICHHS CXOIHBIX
JETATIBHBIX CTPYKTYp PACIpeAeIeHUs pe3yIbTaTOB U3MEPEHHsI CKOPOCTEN MPOLIECCOB
pasHoi npupozsl. [IpuBeneHbl SKCIEpUMEHTAIbHbBIE JTaHHbIE, CBUJETEIbCTBYIOIIHNE O

FpaBHTaHHOHHOﬁ HCOAHOPOAHOCTH KaK BepOHTHOﬁ MNPUYIHNHE 3THUX SIBJICHUM.

BBeaenue

Copok ner Tomy Hazan, B 1961 1. Obuia
OIyOJIMKOBaHa TIepBasi CTAaThsi IO 3TOH TeMe B
xypHaie buodmsuka [1]. Camu wucciemoBaHusg
OpuTM Havatel eme 3a 10 jget g0 aToro — B 19511
[2].

Jonroe BpeMs Mbl Tojlarajiw HaOIIOmaeMbIe
SIBJICHUSI CIIEJICTBHEM OCOOBIX CBOMCTB O€JIKOB
AKTOMHO3MHOBOTO KOMILJIEKCa, CIHOCOOHOCTBIO K
CHHXPOHHBIM B  MakpooObeMe TepexoaaM
MakpOMOJIEKYJI W3  OJHOTO  JWCKPETHOTO
COCTOSIHUA B Jipyroe [2-7]. DTu mpeacTaBicHUs
SBHJIUCh CTHMYJIOM TIOMCKAa W HCCIIEIOBaHHUS
KOJIeOaTeNbHBIX  PEXHMOB B  XHMHYECKHUX,
OMOXMMHUYECKUX, (U3UKO-XUMUYECKHUX
mponeccax[8]. B pe3yaprare w3  Hamed
mabopaToOpu BHIIIUIA HCCIIEOBAHUS PEAKIIH
benoycosa  (A.M.KaGotunckuiét u  coTp.),
koneOanmii B rTiukonuse (E.E.CenmbkoB), B
nepokcuaaszHor peakmun (D.U.AraynnaxaHos,
B.P.®enpkuna, T.B.bponnnkosa).

Onnako Oonee JIETaNbHBIM aHANW3 IOKa3all,
YTO B U3MEHEHUSX COCTOSIHHN PacTBOPOB OEIIKOB
HE yJaeTcs HaWTH NMpaBWIbHBIE MEPHOABI M YTO
HaumOoJiee XapakTEPHBIM IS 3TUX HM3MCHEHUH
OKa3bIBAOTCS (hopMbI JTIUCKPETHBIX
pacmpeneneHnii  pe3yNbTaTOB  W3MEPeHHH —
(hOpMBI COOTBETCTBYIOIIMX THCTOTPAMM.

K 1980 romy crano scHO, 4YTO 3aKOHOMEpHBIE
u3MeHeHus:  (OpMBI  THCTOTpamMM,  HallM4He
BBIJICJICHHBIX, JTUCKPETHBIX COCTOSTHHI
U3MEPSAEMBIX BEJIWYUH, UX “‘MAKPOCKOIHUYECKOE
KBaHTOBaHHE — OOIlee CBOWCTBO IMPOIECCOB

caMoil pa3HOW TPHUPOABI OT OHMOXUMHUUIECKUX

peakiuii 10  PaAMOAKTHBHOIO  pacHaja.
Ob6cy>xnaemblit (deHomen MOy YT
HanMEHOBaHHE “MaKpOCKOIIMYECKHUE

dbaykryarmumn” (M®) [9-13]. Ilpu stom ciemyer
enie pa3 TNOMYEePKHYThb, YTO pe4Yb HUACT O
(haykTyausix He caMHX H3MepsSEeMBIX BEIUYHH, a
0 QuIyKTyarusx GopMbI THCTOTPaMM.

VYT1BepxaeHuss 0OMHOCTH TposiBIeHuit MO B
CTOJMb  pa3HBIX  Tpoleccax  3aTparuBaliv
(hyHIaMeHTambHBIE TIPENCTABICHUS O HaIleM
mupe. [lorpeboBanocs eme moutu 20 ner s
MONTBEPKACHUS U YTOYHCHHS  OCHOBHBIX
YMO3aKIIIOUEHUH.

UccnenoBanns M@ umerwT Takoe ke
OTHOIIIEHUE K OWMOJIOTWH, KaK U K (DU3MKE U, B
CHIIy 3TOTO, OTHOCATCS K OMO(H3MKE B TOYHOM
cMmbIcine 3toro moHsATHs. llosTomMy myOmukanms
cepun CTaTeI>'I, IIOCBAIIICHHBIX HCCJICI0OBAHUIO
3TOoro ()EHOMEHa, TMPEJACTABISICTCS OCOOCHHO
YMECTHOI HIMEHHO B XKypHale «brnogusnkay.

3a mpomienmme TrOAbI OBUIM HUCCIIETOBAHBI
camble pas3Hble MPOIECCHl — OMOXUMUYECKHUE U
XUMHUYECKHE pEaKIUH, MABWDKEHHE YacTHI[ B
JJIEKTPUYECKOM TIOJIe, MAarHWTHBIE SBIICHUS,
IIyMbl B FpaBI/ITaHI/IOHHOﬁ AHTCHHEC, BCC BHIbI
PaZMoOaKTHBHOTO pachajia — BCIOy HaOJIr0aiCh
ocHoBHBIE TIposiBiieHuss M® [10-18].

IIpy CHHXPOHHBIX U3MEPEHUSIX OJHA U Ta XKE
nocjenoBaTenbHass cMeHa (OpM TUCTOTpaMM C
BBICOKOH  BEpOSTHOCTBIO  OCYIIECTBISETCS B
mporieccax pasHoOd MPHUPOABI. DTO MOXKET OBITh
OOBSICHEHO TOJILKO HAIIMYUEM «BHEUTHEH CHIIBD),



PaBHO JACWCTBYIOIIEH Ha IIPOLECCHl Pa3HOU
npuponsl. Ilockonbky auama3oH  pa3iuyuit
W3MEHEHHI SHEPTUH B ATHX MPOIIeCcCaX — AECATKA
MOPSIIKOB, SICHO, YTO dTa “BHEMIHSAA Cwia’ HE
SHEPreTUYECKON MPUPOIBI.

OOHapyXeHHe TEePUOIUIECKOr0 TOBTOPEHUS
TUCTOTPaMM JaHHOH (OpPMBI C TEPUOJAMU,
paBHBEIMHU CyTKaMm, 27 CyTKaM W TOJy O3Hadajo,
4TO pedb UJCT 0 KOCMO(PU3NICCKUX (heHOMEHAX.

B  pasButme  artoro BEIBOJA  OBUH
MPEINPUHATEL UCCICAOBAaHUS ¢ IeNIbI0  Oolee

TOYHOTO OnpeIeICHUS BEITUYUHBI
OKOJIOCYTOYHOTO  TIepHoJila H  BO3MOXKHOU
3aBUCUMOCTH MPOSIBIICHUI Mo oT

B3auMopacnoioxenus 3emnu, Jlyner u ComHia.
Pe3ynbTaThl 3THX HCCIETOBAHUIT MPEANONaracTcs
MIPEICTaBUTh B CIEITUANBHON ITyOIMKaIu. 31eCh
JIaeTCs JIUIIb UX KPaTKOE OMHCaHHe.

B 1989r. ronmy wmbl omyOnukoBamu paboOTy
[19], BmomHE co3HaBas ee DKCTpPaBaraHTHOCTH. B

HEeH  cooOINaioch O  KOPPEISIMM  TOHKOU
CTPYKTYpbl ~ THCTOTPaMM, TOCTPOEHHBIX  TI0
pe3yibTaTaM  HM3MEPEHHs  PaJIdOaKTUBHOCTH

(amba-pacnama Pu-239) ¢ momoxxenueM JIyHBI
OTHOCUTETIbHO TOpW30HTA. B mociennee Bpems
MBIl BHOBb  TINATENBHO  HCCIENOBAIU  OTY
koppersuto. OcTaBisist Ha Oyayinee JAeTalbHOE
W3JI0)KEHHE, MOKHO OTMETHUTh, YTO THCTOTPAMMBI
CXOHOU (dbopmbl (pu M3MEPCHUU
PaZOaKTUBHOCTH) C BBICOKOW BEPOSITHOCTHIO
peanu3yIoTCs IPH HOBOJIYHHUSIX U TIOJIHONMYHUSX, a
TaK)Ke MPH COMOCTABICHUU (POPMBI TUCTOTPAMM,
paBHO YJAJIEHHBIX 1O BPEMEHH OT MOMEHTOB
TTOJTHOTYHUH WJIH HOBONMyHHUH. Takum oOpazoM, B
caMoM JieJie CYIIECTBYeT Koppensuusi (opm
TUCTOTPaMM HE TOJBKO C TOJIOKeHUEeM JIyHBI U
Comara (cyTouHBIH Tepuon), HO u
B3aumopactonoxernem Jlynsl, Connna, 3eman —
¢azamu JIyHbI.

OtoTr  3ddexkr mposBIAeTCS W IpH
comocTaBiieHNH  (GOpPMBI  THCTOTpaMM  TIpH
cxogaoM  monokenuu  Jlymer u  ConHia
OTHOCHTEIBHO Topu3oHTa. Hambornee deTko 31O
BUJHO TIPH CpPaBHEHHWW ()OPMBI THUCTOTPaMM BO
MOMEHTBI BOCXOAa M 3axona JIyHel u (wim)
Comnnna. [Ipumep Takoi 3aBUCUMOCTH MTOKa3aH Ha

puc.la,0.

Ha puc.la CBEpXY n300pakeHbI
MOCJIEI0BATENLHOCTH CIIQXKEHHBIX THCTOTpamM,
MOCTPOEHHBIX o 60-u 6-CEeKyHTHbIM

M3MEpEHHAM alb(ha-aKTHBHOCTH Mpemapara > Pu
MOJTYTIPOBOJHUKOBEIM IeTeKTOpoM 14 aBrycra
1994 r. Kaxnas rucrorpamMma COOTBETCTBYET
CYMMapHOMY BpEMEHHW Hu3MepeHuid 6 MuH.
YkazaHpl HOMepa THCTOTpaMM — HoMepa 6-

MUHYTHBIX HWHTEPBAJIOB. 2-H psJ TUCTOTPaMM
HAPUCOBAH TOJ| TEPBBIM TaK, YTOOBI COBIAJIA
MOMeHTBI Bocxoma (Ne539) m 3axoma (Ne 723)
Jlynbl. B 3-if cTpoke HapHUCOBaHBI THCTOTPAMMBI
NeNe 539 u 723 OTHeNIBLHO W MOCIE HAJIOXKEHUS
JpyT Ha Apyra.

Ha pwuc.16 aHanoruaapiM 00pa3oM CIBHHYTHI
(hparMeHTBI psfa THCTOTPaMM, TMOCTPOCHHBIX IO
TaKUM K€ HM3MEPCHHSM 3a CyMMapHOE BpeMs,
paBHoe 3 wmwuHyTam, 29 asrycra 2000.
I'mcrorpamma Ne 130 cooTBETCTBYEeT BpeMEHH
Bocxoma Jlymsr  (5u.53 wmumH.  29.08.00).
T'mctorpamma Ne 410 — Bpemenu 3axona ConHua
B TOT ke AeHb B 204. 32 muH. Kak BUIHO HA 3TUX
WLTIOCTPAIUSX, ¢dopma TUCTOTPaMM,
COOTBETCTBYIOMMX NoJjoxeHuro Jynsl u ConHia
Ha JIMHUU TOPW30HTA, CXOIHA MEXIy COO0OW
CYIIECTBEHHO OTJIMYaeTCS OT (HOPMBI JPYTUX
rucrorpamm. Ilpu 3TOM ciieyeT OTMETUTh, YTO B
pa3HbIe TTHU ¢dopma THECTOTPaMM,
COOTBETCTBYIOIIUX BOCcXoaaM u 3axoaam CoiHIa
u JIyHBI MOXET OBITh Pa3HOW, YTO, BEPOSTHO,
OOBSICHSIETCS ~ BIMSHUEM  MHOTHX  JIPYTHX
(hakTopoB. OmHAKO B ONMIKAWIIUX IO BPEMEHH
Bocxonax u 3axofax Jlyaer m CoyiHIIa CXOIHEIE

MEKAYy  CcOOOW  THUCTOrpaMM  BCTPEYAIOTCS
CYILIECTBEHHO Yallle.
Jlyga wu  ConHme, mO-BHANMOMY, B

HanOOJbIIEH CTEMEeHN OKa3bIBAIOT BIUSHHE Ha
(hopMBI THCTOTpaMM.

OpHaKo BITOJHE YETKO B (popMax THCTOTpaMM
MPOSIBIISIIOTCS. M KOPPENSIUM € TOJ0KEHHEM
JTAHHOTO y4acTKa 3eMHOH MOBEPXHOCTH C Cepoit
HEMOJBMXHBIX 3Be3l. OJTO CTalo SCHO IIpH
JETaTbHOM aHaJIM3€ CYTOYHOTO MEepPHOoJa.

Kak wu3BecTHO, 3Be3IHBIE CYTKH Ha 3 MHH
56,56 cex kopoue coimHeuHbIX (24 4. 00 muH). Ha
pHC.2 TIPEACTaBIEHO pacIpe/ielieHne HHTEPBAJIOB
MEXIYy  CXOOHBIMH  THCTOTpaMMaMH  MpH
paspemiernn 86 CEKyHII IPU U3MEPEHUSAX abda-
AKTMBHOCTH TperapatoB > '°Po, MpOBEICHHBIX
U.M.3BepeBoii B okTa0pe-Hosiope 1997 r mpu
JIUIUTEIBHOCTH OAHOro u3MmepeHus 1,72 cek. u
MOCTpOeHUU rucrtorpamMm 1o 50 pesynapTaTam
U3MeEpeHui. BbUI0 NMPOBENEHO CpaBHEHUE OKOJIO
200 000 map rucrorpamMm H BbIOpano 14552
CXOAHBIX Tapel. BumHo, uro mpum Oonee
JNETaTbHOM  aHalM3€ CTPYKTYpbl  CYTOYHOTO
nepuofia MaKCUMYM BEpOSITHOCTH TOBTOPHOH
peanu3au rTucTorpaMM JaHHOW (pOpPMBI cMeleH
or 24 4.00 MuH. B cTOpoHY 234.56 MWUH..
AHaNOTHYHBIE PE3yNbTaThl ObUTH TIONYyYEHBI MPH
JETaTbHOM aHanm3e 3aKOHOMEpHOCTEH
MOBTOPHOTO TIOSIBIIEHUSI THCTOTPaMM JTaHHOU
dopmbl, Tpm  U3MepeHHAX  QIUyKTyanui
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Puc. 1 ®opma rucTorpamMm, COOTBETCTBYIOIINX BpeMeHaM Bocxoma 1 3axoaa JIyasl u CotHIla, CX0AHA MEXKIY co00it
U CYLIECTBEHHO OTJINYAETCS OT (POPMBI IPYTUX TUCTOTPaAMM;

(a) - 1-ii psx cBepxXy: IMOCIENOBATEIbHOCTH CIJIXXEHHBIX TMCTOTPaMM, MOCTPOEHHBIX 10 M3MEPEHHsSIM aibda-
aKTHBHOCTH TIperapata > Pu IOIyImpOBOIHHKOBBIM AeTeKTopoM 14 aBrycra 1994 r. Kaxmas rucrorpamma
COOTBETCTBYET CYMMapHOMY BPEMEHM U3MEpeHUil 6 MUHYT. YKa3aHbl HOMepa F'UCTOrpaMM — HOMepa O-MUHYTHBIX
MHTEPBAJIOB.

2-0f psiA: THCTOTpaMM HApHCOBaH IOJ IIEPBBIM TaK, YTOOBI COBMAINM MOMEHTHI Bocxoja (rucrorpamma Ne539) n
3axopa (ructorpamma Ne 723) JIyHBL

3-ii psa: HapucoBanbl ructorpaMmbl NeNe 539 u 723 oTaenbHO M IOCIE HATOXKEHUS APYT Ha JIpyra.

(6) - aHayormuHBIM 00Pa30M CABUHYTHI (PPArMEHTHI PsiJia THCTOIPaMM, TOCTPOCHHBIX TI0 TAKUM XKE U3MEPEHUSIM 32
cyMMapHoe BpeMmsi, paBHOe 3 MuHyTaM, 29 aBrycta 2000. I'nctorpamma Ne 130 cooTBETCTBYET BpEMEHH BOCXOa
Jlynsl (59.53 mun. 29.08.00). I'nctorpamma Ne 410 — Bpemenn 3axoaa CoiHIa B TOT ke AeHb B 204. 32 MuH.



aAMILUTUTY 1Bl TEMHOBOTO TOKa ()OTOYMHOKHUTEJNEH,
MU3MEPECHUSIX PaMOaKTUBHOCTH BCs
cuerynkamu ['elirepa, mpu W3MEpeHUAX anbda-
AKTHBHOCTH  ’Pu  MOJIYIPOBOIHUKOBBIMH
JNETeKTOpaMH — BO BCEX CilydYasX, I@pH
W3MEPEHHUAX PAa3HBIMH  METOJaMH, Pa3HBIX
MPOIECCOB, HA Pa3HBIX INMHPOTaX M JOJTOTax
MepuoJ; TOBTOPHON peanu3ali TUCTOrPaMM
JMAHHOW  (OpPMBI  COOTBETCTBYET  3BE3JIHBIM
cyTkaM. Omciooa caedyem, umo ¢henomen MO
obycnosnen makaice ¢axmopamu,
Haxooswumucss  3a  npederamu  CoaHeuHoll
cucmemul.
Oobcyxnenne

Tpu mnposiBienns MA@ npencraBisioTcs B
HACTOSIIIee BpeMs HanboJiee CyIeCTBeHHBIMH:

1. “Dddext dauKHEH 30HBI” — BBICOKAS
BEPOSITHOCTD MOBTOPHOI peanu3anuu
TUCTOTPaMM JTaHHOW (OPMBI B  OJIMKAMIITNX
(HETIepeKPBIBAIOIINXCSI) COCETHHX OTpe3Kax

pAaoB MOCIIeI0BaTENbHBIX pe3yIbTaToOB
U3MEPECHUM.

2. “CHUHXpPOHHOCTH no MECTHOMY
BpeMeHHn” - BBICOKasi BEPOSITHOCTh
CHHXPOHHOH IO MECTHOMY  BpEMEHHU

peanm3anyu THUCTOTPaMM JaHHOW (OPMBI IIPH
HC3aBUCHUMBIX I/ISMepeHI/IHX CKOpOCTeﬁ pa3HLIX
MPOIIECCOB B pasHbBIX  reorpaduyeckux
ITyHKTaXx;

3. “Kocmodusudeckas
NepuoINYHOCTD” CYLIECTBOBAHHE OKOJIO
CYTOYHOTO, OKOJO 27-CyTOYHOTO U TOIUYHOTO
TIEPHOIOB TIOBTOPHOU peaT3aliy TUCTOTPaMM
JaHHOU (POPMBEI.
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Pucynok 2. Hapsiny ¢ IpyruMu CyIIECTBYET YETKHIt
HEepHoJ IOBTOPHOTO MOSBICHUS THCTOTPAaMM JIaHHOM
dopMmbl, paBHBI «3BE3AHBIM CyTKam». PacmpezencHue
HMHTEPBAJIOB MEXIy CXOAHBIMH T'MCTOrpaMMaMH IpU
paspeureHnn 86 CEKyHI OpPH HU3MEPEHHsAX  albda-
AKTHBHOCTH  mpemapatoB  “'°Po, IpPOBEICHHBIX  Ha
Ommueckom daxyiasrere MI'Y W.M.3Bepesoii . Hos6pn
1997r.( 37° 45> Bocr.gour.; 55° 50°c.u.)

AHanu3 npupoAsl 3TUX THposiBieHuit M
MPEACTABISACT 3HAUUTENbHBIE TPYIHOCTU. 3IECh
coueTarTcs (pu3MUeckMe W MaTreMaTHYecKue
npuuuHbl. Tak, “D¢dext OaMKHeldl 30HBI”
MOXET OBITh CJICICTBUEM KaK MaTEMaTHUYECKHUX,
Tak U (u3mueckux nmpuuuH. B mepBom ciydae
(opMa TOCIEAYIOMMUX THCTOTPAMM C BBICOKOH
BEPOSATHOCTHIO orpesensiercs bopmoit
NpEABIAYIIUX,  BCIEACTBHE  HECIy4YalHOCTH
MOCJIEIOBATEIBHOIO psiia uucend. Bo BTopom
cirydyae — QopMa TUCTOTpaMM OMpeAessieTcs
BHEIIHEH IO OTHOWICHHUIO K H3y4aeMOMY
npoueccy npuunuHod. OIHAKO CHHXPOHHOCTD 110
MECTHOMY BpeMeHH 7 npaBuJbHasI
NMEePHOANYHOCTh BO BPEMCHU MOTYT OBITh
CJIEJICTBHEM JIHIIE (PU3NIECKUX TIPUIHH.

Uncro MaremaTtnyeckue, apudpMeTrnieckue
MPUYMHBl HECTyYalHOTO XapakTepa TOHKOM
CTPYKTYphl THUCTOTpaMM OBUIM PacCMOTPEHBI
Hamu B [14]. BeposTHOCTH peanm3ariiu
pa3IUYHBIX 3HAYECHUN W3MEPSEMBIX BEIMYWH
XapakTepusyeTcsa Oojee WIM MEHee pPe3KHUMHU
pa3IuyusMU, HalpuMep, B CIydasX, KOrga 3TU
BEJIMYWHBI SABISETCS TPOW3BENEHUEM (JaCTHBIM
OT JeJeHHsA, pe3yNbTaTOM BO3BEJICHHUS B
CTETIeHb) Pa3INYHBIX COMHOXHUTENeH. J{uKpeTHBI
pactipenencHust gncen PuOOOHAYM M B WHBIX
psoax pasHoil mpupoasl. MHbBIME CllOBaMHu,
JUCKPETHBIE  pacHpeNeNieHHus,  XapaKTepHbIE
(hopMBI COOTBETCTBYIOIIUX THCTOTPAMM, B ITHX
CIIy4asx UMEIOT aITOPUTMHUYECKYIO TIPUPOAY.

Heno B TOM, 4YTO B MOJAABIAIOIIEM
OOJBIIMHCTBE  CIIy4aeB TPU  H3MEPEHHSIX
CKOpOCTEH TMPOIIECCOB pPa3HOW MPHUPOJBI peyb
UaeT 00 H3MEPCHISIX B3auMO/1eiiCTBUIA.

IIpu BEPOSITHOCTHOM Xapaktepe
B3aUMOJICUCTBUHN uMepsieMast CKOpPOCTh
mpoiiecca onpezaenseTcs MIPOU3BEICHUEM
MTHOBEHHBIX 3HauYCHUU KOHIICHTpaIuit
(“‘akTHBHOCTE”’) peareHToB.

Tax ipu peakmum : A+ B=C

ckopocth oOpazoBanus C = V.= Kk[A]*[B],

rane [A] u [B] — MrHOBeHHbIC 3HAaYCHHS
KoHIIeHTpauit A u B.

Benencteue ¢uiykTyanuid 3TH MTHOBEHHBIC
KOHILIGHTpAaIlMl  Pa3MuHbl B pa3jHyYHbIC
MOMEHTHI BpeMeHH. B pesynbpTaTe u3MepsieMble
BEIMYUHBl V. OINpenessiioTcs MNpOU3BEACHUEM
CIIly4ailHBIX codueTaHuil 3HaueHui A u B.

BeposTHOCTh MONMy4YeHUs] NaHHON BEIUYUHBI
V. Oyzer onpeaensaThCs YUCIOM COMHOKHTENCH,
JAIOIINX TP MIEPEMHOKEHUN JaHHOE YHCIIO.

Tak, unmcino 24 M™MoxeT OBITH TOIYYCHO
YETBIPEMS CIIOCOOaMHU, TIPH IMEPEMHOKECHUH 24 U
1,12u2,8u 3,6 u4. Aaucno 22 TOTBKO ABYMs



crocobamu - mepemHoxeHuem 22 u 1, 2 u 11.
[MpocTeie 4mciaa MOTYT OBITH MOJMYYEHBI JIHUIIb
omHUM  cmocoOoM, TpH  chOydailHOH X
peanu3allid B OJHOM K3 COMHOXHTEIEH W
PaBEHCTBY APYroro eIUHUIIE.

OTtcroma cremyeT, 4dYTO aJITOPUTMHYECKAs
(opMa COOTBETCTBYIOUINX THUCTOTPAaMM JIOJKHA
ObITh  aHanornyHa (Qopme  pacmpeaescHuUs
COMHOXXHTENEH B COOTBETCTBYIOLIEM
M3MepsieMbIM BEIMYMHAM OTpe3Ke HaTypajIbHOTO
psana umcen. Pasmas ¢Qopma rTuHcTOrpamMm
COOTBETCTBYET pa3HbIM OTpe3KaM 3TOro psja.
Tem cambiM, TOCTEmOBaTENbHAS CMeHa (HOpM
TUCTOTPaMM JTOJDKHA OTIPEIETISATHCS
CMCLICHUSMH  HM3MEpSIeMBIX  BEIMYMH  T10
HATYpaIlbHOMY PSIy YHCEI.

OTa BO3MOXKHOCTH WILTIOCTPUpPYETCS puc.3, Ha
KOTOPOM  H300pakeHbl  pacrlpefeNeHus —
THCTOTPaMMBl YHCIIAa COMHOXXUTENIEH B Pa3HBIX
(YCpenHEHHBIX) OTpe3Kax YHCIOBOTO  paja.
[lpuBeneHHBIE  TUCTOTPaMMBI  OTIIHYAIOTCS
BEIMYMHON YCPEOHAEMBIX OTPE3KOB. BuaHo, uTo
MIpH yCpenHeHnH, HarpuMep, o 30 momydaercs
TUCTOTpaMMa OJHOH cioxkHO#M dopmel. [lpu
ycpenHenuu no 32 — apyroit. Ilpu ycpennenuu
mo 31 — mpocToMy YHCIy — paclpelneieHne —
mpsiMast JTUHAUA. [ ICTOTpaMMBI TIPH YCPEeTHEHUN
mo 12, 36 , 48, 60 BO MHOTOM MOXOXH Ha
HaOmromaeMble B (DU3MYECKUX  HM3MEPEHHSIX
(mogpoOHee cM. B [14]).
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Puc 3. TucrorpamMmbl 9uciia COMHOKHTENEH TPH Pa3HOM
BEJINUMHE YCPEAHSAEMBIX OTPE3KOB YHCIOBOTO  psija
(nompobuee cm. [14]).

Ha camoMm penme, B peanbHBIX (UIUUECKUX
rporeccax ANTOPUTMBI B3aUMOJICHCTBHUH
peareHTOB ~ MOTYT  OBITb  CJIOXXHBIMH U
COOTBETCTBEHHO  0ojiee  CIOXHBIMH  OYIyT
pacmpeneneHuss — IUIOTHOCTH — BEPOSTHOCTU
MOJTy4aeMBbIX BEJIHYHH.

Kak mokazaHo paHee, Ipu KOMIIBIOTEPHOM
MOJICIIUPOBAHNH CITYYalHBIX MPOLECCOB, HOPMBI
COOTBETCTBYIOIIMX THCTOTPAaMM MPaKTUIECKU
HEOTJIMYUMBI OT THCTOTPAaMM, MOIY4YaeMBbIX IpPU
W3MEPEeHHUAX TMPHUPOAHBIX IPOLECCOB. ITO,
KaxyIieecs Ha MIePBBIH B3JISIA
MapagoKCalbHBIM, SBJICHUE OOBACHSIETCS TEeMHU
XK€  aNrOPUTMUYECKUMHM  NpUYuMHaMu. B
nporpammax “I'eHepaTopoB ciay4yaiHbIX uHcen”
Ipearnonaraercs, 91O B pesyibTaTe
[IOCJIEOBAaTENbHBIX  ONEPAlMii  yMHOMKEHHMS,
CIIOKEHHUS, IENICHHs, OTOpachIBaHHS TIEPBBIX MU
nociegHUX wUGP B MHOTO3HAYHBIX YHCIAX
MOJy4aeTcsi BIIOJIHE CIy4YalHBIM psja  YuCcen.
OpHako, mNpU THIATEIBLHOM aHajuu3e (QOpPMbI
MOCJIe0BaTENbHBIX THCTOTPAMM BHIHO, YTO IO
TOMY KpHUTEPHIO 3TH psIbl Hecay4yailHbel. B
YaCTHOCTH 3AECh TaKXKe MOXKET HaOIronaTbes
“adext  OnmKHEH ~ 30HBI” -  BBICOKas
BEPOSITHOCTD MIOBTOPHOT'O MOSIBJICHUS
TUCTOTpPaMM JTaHHOH QOpMBI B OMMKaMIIIX
HEMEPEeKPBIBAIOIINXCA  OTPE3Kax BPEMEHHOIO
psaa. DTO 3HAYUT, YTO CMEIICHHMS MOJTy4aeMbIX
BEIMYHMH II0 HATypalbHOMY DSIy YUCEN TaKkKe
HE CIy4aiHbBl, a 3aJaHbl OIIpPe/eIeHHBIMU
ITOPUTMaMHU.

OTO0 BecbMa  BaXHOE  OOCTOATENBLCTBO
MO3BOJIIET HAAEATHCA, 4YTO KOMIIBIOTEPHBIE
reHepaTopbl “‘CIy4allHBIX” YHUCE]T MOTYT OBITh
CPEICTBOM ISl HM3Yy4EHHUs 3aKOHOMEpHOCTEH
o0OpazoBaHUs OTIPEIETICHHBIX
MIOCIIEA0BATENFHOCTEN THCTOIPaMM.

Wnmoctpauust Takoil BO3MOXKHOCTH ObLia
nony4yeHa Hamu B siHBape — maprte 2001 r. mpu
CHUHXPOHHBIX M3MEpEHUAX ajb(a-aKTUBHOCTH
obpasa Pu B Ilymmuo B WHTDB PAH
(K.1.3eHuenko), 1 raMMa-akTHBHOCTH OOpasma
YCs B Komambyce B CIIA (C.Bendopnm,
k. Tamnarn). Mer (T.A.3eHueHKO) MOTyYNIH
BECbMa YETKOE MOATBEPKACHHE CHHXPOHHOCTU
TOYHO [0 MECTHOMY BpEMEHH H3MEHEHHH
¢opMBI THCTOTpaMM B JABYX JaOopaTopHsX,
pa3zfeneHHBIX MHOTMMH THICSYaMH KHIJIOMETPOB
IpU Pa3HOCTH MECTHOTO BPEMEHH paBHOH &
gacam [23].

Opnako, B omeite 16 ¢espans 2001r.
CXOIHBIE MEXIY cO0OW TOYHO IO MECTHOMY
BPEMEHH I0CIIEI0BATEIILHOCTH T'MCTOTPaMM U B
[ymumao wu B KomamOyce ¢  BBICOKOM
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Puc4.C Nel
16.02.2001r. anbdha-aKTHBHOCTH 9Py Ne2 — TUCTOrPaMM, HOCTPOEHHBIX 110 pAAY “CllydaiHbIX 4ucen’’, IOIy4EHHOMY B 4-0M

Py KOMIIbIOTEpHOMU IporpamMmMsl «Matnaby.

BEPOSITHOCTBIO OKa3aJUCh CXOOHBIMH TaKXKE C
MOCJICIOBATEIILHOCTHIO TUCTOTPaMM,
MOy YCHHOU MOCPENICTBOM reHeparopa
CIIy4JalHBIX YHCeN B IporpaMme «Matiraby.

Kak u3BecTHO, reHepaius CiaydyaiHbIX YHUCEIN
B JAHHOM KOMITBIOTEPHOH mporpamme
HAaYMHAETCs] C BBEICHUS OOHOTO M TOTO JKe
HCXOJTHOTO 4yycna, [IOABEPraeMoro
MOCJIeIOBATEIbHBIM AITOPUTMUYECKUM
onepauusaMm. Kaxnoe cnenyromiee ‘“‘ciayuaiiHoe”
YUCJIO ONpPENENSeTCs PE3yJbTaTOM Te€Hepaluuu
NpeapAymero. bbLI0  Mmogy4YeHO  JdecATh
NMOCJIeA0BATENbHBIX MOAEIbHBIX PSA0B TAKHX
“caydaiiHbIX” yucen, HMHTHPYOLIHX
pe3yJabTaThl H3MEpPEeHUuil PaguOaAKTHBHOCTH.
Bo Bcex psizax, KpoMe 4YeTBEpPTOro Mo
NMOPSIAKY, MOCJAEeA0BATEIbHOCTH THUCTOIPaAaMM
ObLIN COBEpPLIEHHO He CXO/JHBI c
NOC/ICAOBATENbHOCTBI)  THCTOIPaMM  IIpH
H3MepPeHUsAX PaJAUOAKTHBHOCTH.

OngHako B 4YeTBepTOM  psigy  3Ta
NOCJICA0OBATENBHOCTh 0Ka3aJlach € OYeHb

BBICOKHM YPOBHEM 3HAYUMOCTH
HEOTIMYMMOI oT NMOCJIe0BATEIbHOCTH
THCTOrpamMMm npu H3MepeHnAX

paauoakTuBHOCTH [23]. DTO BHIHO Ha puc.4,

rme, B KadecTBe wmmocTparuu 3 dekra,
COBMEIIEHBI IOCIEA0BaTENbHBIE THCTOIPAMMBIL,
MOCTPOEHHBIE IO  pe3yJbTaTaM  H3MEPEHUS
PaAMOaKTUBHOCTH M TUCTOTPAMMBI, TIOJTyUYeHHEIE
1o MoJienbHOMY psimy Ne4.

IlociemoBaTenbHOCTD “KOMITBIOTEPHBIX”
TUCTOTPaMM, KaK M CaMa II0CIIe[0BaTEIEHOCTD
KOMITHIOTEPHBIX “‘CIIyIaifHBIX YHCeNl, He CBSI3aHa
Cc peanbHbIM BpeMeHeM. OHa MOXeET OBITh
BOCIIPOM3BEACHA CKOJBKO YrOJHO pa3 BHE
(hM3uIecKoro BpeMeHH.

ITocnenoBaTenbHOCT, ~ THUCTOTPAMM  TIpH
U3MEPEHUAX PaTUOAKTUBHOCTH ECTKO CBS3aHA
C BpamieHHeM 3eMJIM BOKPYT CBOE€H OCH U
MIO3TOMY COBIAJaeT B Pa3HBIX reorpapuyecKux
IIyHKTaX TOYHO [0 MECTHOMY BPEMEHHU.

W3 cka3aHHOTO CIEAYIOT BaXKHBIE BHIBOJIBI.

1-id: KOMIIbIOTEPHBII reseparop
CaydaiHbIX yuceJ co3naer JKEeCTKO
onpeJeJIeHHYI0 I0CJeA0BaTeIbHOCTE (opm
THCTOTPaMM.

2-ii: 4K CII0 BApUAHTOB 3TOI
N0CJ1e10BATEJILHOCTH HeBeJINKO — HHa4Ye ObLII0
ObI HEBO3MOYKHO CJIy4YaiiHOe cOBIajeHue 3TOM
NMOCJ1€eI0BATEJILHOCTH €  THCTOrpaMMaMHu,



MOCTPOEHHBIMU no U3MepeHHsIM
PaIHOAKTHBHOCTH.

3-ii: puznuecknii “mexaHu3M”,
onpeae oA nocJieIoBaTe/ibHbIE

u3MeHeHMsA (GOpMBbI TMCTOTPaMM B CBSI3H €
BpamieHueM 3eMJIH BOKPYI CBOell ocH mpH
H3MepeHHsIX PaJAMOAKTUBHOCTH, HMeeT Ty Ke

AJTOPUTMHYECKYIO npupoay, 4T0 U
KOMINBIOTEPHBIN ~ TeHepaTop  CJOy4aWHBIX
yuceJl.

B nyOnmukyeMbBIX B 3TOM HOMEpE CTaThsIX
B.K.JIsnunesckoro, .M. ImutpreBcKoro,
B.A.Hamuora, A.A.Kupunnosa u K.1.3enuenko,
JI.A.bmomendensaa u T.A.3eHueHKo
MIPEICTABIIEHBI THIIOTE3b! O BO3MOXKHOMN NMPHUPOE
M [24-28].

B mamem Gomnee gem 50-7IeTHEM IpYKECKOM
obomennu ¢ JI.A.BmoMeHpenbaoM, Mbl OYTH
HUKOTJa HE COIIallajiUCh Jpyr € JAPYroM B
TEOPETUYECKUX MOCTPOeHUsIX. M Ha 3TOT pa3 MHE
TPYIHO TPHUHATH OCHOBHBIE €r0 HJEH, JIeXKaIhe
B ocHoBe 0OOBsicHeHus (eHomena M®D. Mue
KOKETCI COMHHUTEIBHOM MBICThL O OOJBIIEM
BPEMEHH JKU3HH Manblx (ruykTyamuii 1o
CpPaBHEHHUIO C BpPEMEHEM >XKHM3HH Ooipmux (B
CHIIy «HH3KOH TermonpoBogHocT»!). MHe He
Ka)eTcst yOequTeIbHBIM 00BsSCHEHHE
rpaBUTAHOHHBIX d3QdekToB MD Tem, BennyurHa
UHTETpajla MepeKpbIBaHUA 3KCIOHEHIMAIBHO
3aBUCHUT OT MacChl — TaM, B 9KCIIOHEHTE €CTh €IlIe
3aBHCHMOCTD oT BEJTMYUHBI Oapwepa,
HCKIIIOUAIONasl YHUBEPCAIBHBIA Xapakrep MO.
Hakonen, o0OBsCHEHHE TOHKOH CTPYKTYpHI
TUCTOTpaMM (DIYKTYaIMsIMH HE «Y3KOTO MECTa
B TOCJIEIOBATENHHOCTH «3JIEMEHTAPHBIX aKTOBY,
a BEPOATHOCTHIO OCYIIIECTBJICHHUS
MPEANOCIEIHETO W [IOCJIETHETO
9JIEMEHTApHOTO aKTa, TaKkKe MOXKET OBITh, Kak
MHE Ka)KE€TCsI OCIIOPEHHBIM.

Upe3BbluallHbIiI MHTEPEC BBI3BIBAET y MEHS
koHnenuua A.A.Kupumiosa. [lonydaembie um,
Ha OCHOBE JOTyIIEHUS PENUKTOBON
TONOJIOTUYECKOMN HEOJHOPOJHOCTH
MPOCTPAHCTBa, WHTEP(EPEHIINOHHBIE KapTHUHBI
Ype3BBIYaiHO MTOXO0XKH Ha peasbHbIe
THCTOTPaMMBbI, HaOtoJaeMble HaMH B IIpolieccax
Ppa3HOU IPUPOABIL.

IToguepkrBaHue B.K.JIanugesckum "u
N.M.[IMUTpUEBCKUM 3HAYEHUS AHU30TPOIHHU
MPOCTPAaHCTBa,  OOYCIIOBIEHHOE  JIBIKCHHEM
ConHEYHON CHUCTeMBI, PaBHO KaK W JIPYTHMH
BUJAMHM  JBIDKEHHUS, IPEJCTaBJIAETCS  MHE
TUIOAOTBOPHBIM ~ OCHOBaHWEM I OyIyIux
uccneoBaHui mposiBieHuit M@ B kocMmoce, B
OTIBITaX Ha CITyTHHKaX.

Bce »TH rumore3sl MPEACTABISIIOTCS MHE
BeCbMa HWHTEPECHBIMHU, OJHAKO 3aJaya Hamiei
nabopaTopul B 3HAYMTENBHOW  CTENEHH
OTIpeNieNsIeTCs  HEOOXOAMMOCTBIO  TIONyYEHUS
JIOCTOBEPHBIX JaHHBIX 0 caMOM (eHoMeHe MM,
[MosTromy, He BHaBasch B JajbHEMIIee
o0CyXJIeHHe 3THUX THIIOTE3, OTPAaHUYYCh JIHUIIb
HEKOTOPBIMHU JIOTIOTHUTEIEHBIMHI
YMO3aKIIIOUCHUSMH.

Cama Qopma THCTOTpaMM TIPOTHBOPEUUT
NPEINOJIOKEHHIO 00 ee  dHEePreTUYecKon
npupose. Y3kue “nuku” ¥ “BNagUHBI HE MOTYT
OBITh CIIEACTBUEM H3MEHEHHS HSHEPreTUYECKUX
OaprepoB. Tak, B ciaydae paagnOaKTHBHOTO
pacnana, U3MEHEHHUS STUX OaprepoB
SKBHUBAJICHTHBI W3MEHEHUSIM BEPOATHOCTH
pacmama. OnxHAKO, TOCKOJBKY pPaadOaKTHBHBINA
pacmag TMOJYMHSETCS OIHOMApaMETPUUECKOMN
craructuke I[lyaccoHa, HeOOJbIIME H3MCHEHUS
KOHCTaHT pacmaja He MOTryT 0OyCIIOBHUTH
HaOJII0ZIaeMbIe  Y3KHE O3KCTpeMyMbl. B camom
Jene, npu OJNM30CTH CPEAHUX 3HAYCHUU (|
TUCTIEPCHI) M3MEPSEMBIX BEIWYHH, OTIEIbHEIE,
OJIM3KO PpACIIOJIOKCHHBIE JKCTPEMYMBI OYIyT
HUBETUPOBAHLI. AHAJOTUYHBIE PACCyKICHUSA
MIPUMEHUMBI U ISl IPYTUX MPOIECCOB.

ExuncTBeHHOE, 4YTO O00bLEeIWHAET BCe
Hccei0BaHHbIe HAMH Mpolecchl, 3T0 MX
OCYIIeCTBJIECHHE B OJHOM M TOM  :Ke
npocTpaHcTBe-BpeMenn.  [loctynmmpoBaHHbIE
BEIIIE CMEIICHUS TI0 HATYPAILHOMY DPSIIy YUCEIN
MOTYT OBITh, T[O3TOMY, JIAIIb CJIEJICTBHEM
(baykTyanmii  TpoCTpaHCTBa-BpeMEHU.  OTH
(aykTyanum, Kak MBI MPENNoJiaraid W paHbIe
[20], MOTyT OBITH CIEICTBHEM T'PABUTAIIMOHHBIX
BO3MYLIEHUH, rpaBUTALIMOHHOW
HEOJTHOPOJTHOCTH OKpYy»katomiero mupa. [1lo mepe
BpallleHUs] 3eMJId  pasHble Teorpadpuueckue

ITyHKTBI 3aKOHOMEPHO, MOCJIEA0BATENLHO
AKCIIOHHUPYIOTCS OTHOCHUTELHO
TPaBUTANMOHHBEIX ~ HEOMHOPOAHOCTEH — |

MPOUCXOAST CMEIEHUs ‘‘Macimrabda mupa” —
W3MEHEHUS HaTypaJbHOTO PAJa YUCEIL.

V3kue 3kcTpeMyMmbl, XapakTtepHasi ¢opma
THCTOTPAMM  MOTYT OBITb  CJEACTBHEM
uHTepdepeHUM B caMOM O0O0IEM CMBbICJIe
3TOr0 MOHATHA. HTephepeHITMOHHbBIE KapTUHBI
OMPEICIISIOTCS COOTHOIIIEHUEM JUIMH BOJH, (a3 u
aMIUTUTY]] CYMMHUPYEMBIX BOJHOBBIX MPOIECCCOB.
Uerkast  uHTep(epeHIMOHHAs  KapTHHA  —
CBHICTEIBCTBO CIIOXKEHHUS Oojee WM MeEHee
KOTCPEHTHBIX BOJHOBBIX IIPOIECCOB. B Takom
cily4ae, 3aBHCUMOCTh  UHTEP(EPEHIIMOHHBIX
KapTHH OT BpPEMEHH CYTOK (OT MECTHOTO
BPEMEHHU) O3Ha4yajio Obl MOCJCIOBATEILHOE, II0



Mepe BpaieHuss 3eMIId BOKPYT cBoel ocw, (U ee
JNBUKCHUST  TI0  OKOJIOCOJIHEYHOH  opOwuTe,
JIBUKCHUSI CONTHEYHOH cucTeMbl B ['amakTuke)
BXOJXKJIEHHE TaHHOTO TreorpaduyecKoro MyHKTa B
OUepEeAHYI0 30HY KOTEPEHTHBIX  BOJHOBBIX
MOTOKOB KOCMO(HU3NIECKOH HEOTHOPOJAHOCTH. B
COOTBETCTBHHU c pasmepaMu 3THX
HEOJHOPOTHOCTEW, HabmogaroTcs Ooee WK
MEHee TIPOTSHKEHHbIe (B MTPOCTPAHCTBE M BO
BpeMeHH) 3PPeKThl “OnrKHEH 30HBI, OOJBIIAs
WIM MEHbIIas “pa3MBITOCTh” CYTOYHBIX U
JIPYTHX TIEPUOJIOB.

CHHXpOHHOE TI0O  MECTHOMY  BpPEMEHHU
BO3pacTaHUE BEPOSITHOCTH peau3alliil JaHHOU
(OpMBI THCTOTPAaMM B Pa3HBIX TI'eorpaduuecKux
MyHKTaX, PaBHO KaK OKOJOCYTOYHEIM TEPHUOJ
3TOTO BO3pAacTaHUS BEPOSTHOCTH, ITOKA3bIBAeT,
9710 3TH (PAKTOPBI KOCMO(GU3UYCCKON MPHUPOIBI,
4TO UX JCWCTBUE TPOSBISETCS TIO0 Mepe
OKCMO3UIMHA JAHHBIX TeOTrpauUecKuX ITyHKTOB
OTHOCUTEIHHO  BHE3EMHBIX OOBEKTOB  IIPH
BpallleHuu 3eMJIM BOKPYT cBoel ocu. Hamuuwme
TOJIOBOTO U 27 CYTOYHOTO NEepHOoNa yBEINICHUS
BEPOSATHOCTH MTOBTOPHOTO TTOSIBIIEHUS
TUCTOTPAMM  JaHHOH  (OpPMBI, 3aBHCHMOCTH
peanuzanuu  TaHHOW (OPMBI THCTOTPAaMM OT
nonokeHust Jlyasl n  CoiHII@ OTHOCHUTETHHO
TOPU30HTA, IIEPUOJ, PaBHBIH  «3BE3IHBIM
CyTKam» — BCE 3TO O3HAYaeT, YTO MPOSBICHUC
NEHCTBUA ATHX BHEIIHUX (HaKTOPOB 3aBUCHT
TaKKe OT IBIDKCHHUS 3eMIIH MO OKOJOCOTHEUHOM
opbuTe W OT B3aMMOPACIIOJNIONKEHUS 3EMIIH,
JIynst u Connua.

Oddexr “OmmxHEH 30HBI” — TOBBIMICHHAS
BEPOATHOCTH IOBTOPHOTO IIOABJICHUA
TUCTOTpaMM JTaHHOH (oOpMBI B  OJMKaMIIIX
COCEIHUX  HEMEePEKPBHIBAIOMIMXCS  OTpe3Kax
BPEMCHHBIX pAa0B — OIHO us3 IEPBBIX
CBUJICTEIBCTB HECITy4alHOCTH (hopMBI
THCTOTPaMM. Bropeim CBHJIECTEIHCTBOM

HECIIy4alHOCTH DPAa3JIUYHBIX BPEMEHHBIX PALOB
ABJSIIOTCS.  YHNOMSIHYTBIE — “KOCMO(HU3NUYECcKHe”
h(§07(0)1158 Boo6e, MIPEICTABIACTCS
MIPaBAOIIOAO0HBIM, UTO “‘CITyJaltHBIMH® 3TH PSIBI
KaXyTcs JIMIIb W3-32 MHOXKECTBAa BHEIITHHX
(baxTOpoB, onpenensaonx GopMy THCTOIPaMM.
BbaarogapHocTn
[IpencraBnenHas pabota, B  HEKOTOPOH
CTelleHH, uToroBas. B a3Toil cBs3u a1 ocobo
OnarogapeH JIeBY ATeKcaHIpOBUYY
baromendenpay — Ha NPOTSDKEHUU IIONIyBEKa,
1951 rona mo Hacrosiee BpeMsi, €ro ApyKecKas
MOJ/IEP’KKAa U MHOTOKpPATHbBIE 00CYKAEHHs ObUIN
Ype3BBIYAHO IIEHHBIMH. 3a 3TO BpeMs OBLIH
MEepUOJbl  YPE3BBIMAWHOIO  AMOIMOHAIBHOTO

HaIPSKCHUA U COMHeHHﬁ, MEPUOJbI Ka3aBIINXCs
HETNPEOJONUMBIMU TPYJHOCTEH B TIOCTaHOBKE U
WHTEpIIpeTaluu dKCrepuMeHToB. 1 Omaromapen
M.H.KonpapaioBoii A MOEMY  YYMUTEIIO
C.E.CeBepuHy 3a OecCLUEHHYIO TMOAIEPKKY U
oOCyXJleHHe BCEeX OJTaloB 3TOM pabotel. Sl
Omaromaped [.M.®panky, [ .P.lBanumkomy,
E.E.®Decenko u B.A.TBepaucnoBy 3a
MIPEIOCTABICHHYI0 BO3MOXKHOCTb, Hapsiiy C
IpPYTHMH TE€MaMH WCCIIEOBaHWH, 3aHUMAThCA

poOIeMOoH, JUIATENILHOE BpeMs HE
MO/1/1aBaBIICHCS Pa3PEIICHHUIO.

A Omaromapex T.A.3eHueHKO,
9.B.Iloxapckomy, K.W.3enuenxo,
M.B.®enoposy, A.A Konpanosy,
B.A Komnombery, H.B.VYgansnoBoii 3a
MHOTOJIETHEE COTPYAHHYECTBO u

b.M.BrnamumupckoMy 3a IEHHOE OOCYXKIIEHUE.
M.C.bendopn wu /[lx.Tannarm Omaromapro 3a
MPEJOCTABICHHE  Pe3yJbTaTOB H3MepEeHHUS
pamuoakTiBHOCTH " Cs. OHAKO OHM HE HECYT
OTBETCTBEHHOCTH 3a MPEJICTABICHHYIO B CTAaThe
HHTEPIPETAIHIO STUX PE3yIbTATOB.

JlutepaTtypa

1. HMaome C.3. O caMOOpOU3BOIBHBIX
CHHXPOHHBIX TEPEX0/aX MOJIEKYJ] aKTOMHO3HHA
B pacTBOpE H3 OJHOIO COCTOSHHUSA B IPYyToOE,
Bompocst Men. Xumuun (1958) T.4, BRING, C.
443-454.

2. llaons C.3., Pyauesa O.A., Huxombckas
E.JIL., PeBennckas T.A. V3MeHeHUE aMILTUTY b
CaMOIIPOM3BOJIBHEIX ~ TMEPEeXOJ0B  Mperapara
AKTOMHO3WHA M3 OJHOTO COCTOSHHS B JIPYTroe
Ipu XpaHeHWH Tpenaparos. buopusnka (1961)
TOM 6, BbII.2, c. 165-171

3. [THOMH C.o. CUHXpOHHEIE
KOH(QOpMaIMOHHbIE Kose6aHus MOJIEKYT
aKTHHA, MUO3MHA U aKTOMHUO3HHA B pacTBOpax, B
c6. Momnekymspuas Ouodmsuka, M3n. Hayka,
1965 M. c. 56 — 81

4. Haomp C.2. Kondopmannonusie
KoJeOaHus MaKpPOMOJIEKYII. B c0.
KonebarensHpie mpormecchl B OHON. M XHUM.
cuctemax (1967) M.Hayxa c. 22-41.

5. Conformational oscilations in protein
macromolecules in: Biol. and Biochemical
Oscillators” (1973) Ed. B.Chance,
Acad.Press,N.Y. p.667-669.

6. Shnol’ S.E., Chetverikova E.P.
Synchronous reversible alterations in enzymatic
activity  (conformational  fluctuations) in
actomyosin and creatine kinase preparations.
Biochem.Biophys.Acta (1975),v.403,p.89-97.



7. Shnol” S.E., Kolombet V.A. Macroscopic
fluctuations and statistical spectral analysis and
the states of aqueous protein solutions, in
Sov.Sci.Rev. (1980) Ed/ V.P.Sculachev, OPA,
N.Y.

8. XKaborunckuit A.M., Jlemepesckuii B.U.,
CempkoB E.E., Cumopenko H.II., [Haoms C.D.
KonebaTtenbHple OMONOTHMYECKHE IPOIECCHl Ha
MOJIeKYJIsIpHOM ypoBHe. buodusuka (1970) Tom
15, BeIm. 2, ¢.225-234

9. Ilepesepryn T.A., VYnamemoBa H.B.,
Konomber B.A.,. Banosa H.I1, bpununa T.4.,
[uome C.0. Makpockonuueckue QIyKTyamnnuy B
BOJHBIX pacTBOpax OEJIKOB M APYIHX BEILIECTB
Kak BO3MO>KHOE CJIEJICTBHE
KocMoreousnueckux QaxTopoB, buodusnka
(1981), T. 26, BBIIL. 4, C. 604-614

10. Muone C.O2., XKeupbmuc B.E., Hamuor
B.A., MoposzoB B.H., TemuoB A.B., Mopo3oBa
T.51. Bo3aMoxkHast OOIIHOCTh MaKPOCKOITHIECKUX
GuykTyarnuii  CKOPOCTeHl OMOXMMHUYECKHX U
XUMUAYECKUX PpEeaKUi, 3IeKTpodopeTHIecKon
NOJBIDKHOCTH KJIETOK W (aykryauuit mnpu
U3MEPEHHUAX PAJAUOAKTUBHOCTH, ONTHUYECKOH
AKTUBHOCTH u (IIMKKEepHBIX IIyMOB,
buodwusuka, (1983) 1.28, BeII.1, €. 153-157

11. HImoms C.B3. MakpocKkonmudecKne
GIyKTyallui ¢ JUCKPETHBIM paclpeiesieHHeM
aMIUTUTY I B IPOLIECCAaX Pa3NUYHON MPUPOABI, B :
Uroru Hayku u Texuuku MomnekynspHas
o6momorusa, (1985) t1.5 M. BUHUTU,
pen.B.I1.Ckynaues c. 130-200

12. VYaamsuoBa H.B., Komomber B.A.,
Irons C.3. Bo3MokHass KocModu3mdecKas
00yCIIOBIIEHHOCTh MaKPOCKOITUYECKUX
¢GuykTyanuii B Tpoleccax pasHOW MPHUPOIBI
1987, N3n. HIIBU, IlymuHo.

13. Iaoms C.O., Komomber B.A.,
VYaansnosa H.B., boxposa H.b. JluckperHsie
MaKpOCKOIMYECKHE (IIyKTyaluu B IIpoleccax
pasHoii mpuponbl, buodusuka, (1989), 1. 34,
BoIO 4, ¢.711-722.

14. Iwmoms C.D., Komomber B.A,,
VYnaneuoa H.B., boaposa H.b., Hamuor B.A.
3aKOHOMEpPHOCTH B JTUCKPETHBIX
pacmpelenieHusiX ~ Pe3yJIbTaTOB  W3MEpeHHi
(kocModu3nveckne  acmekTsl), buodusnka,
(1992) 1.37, BBIN 3, ¢.467-488.

15. Iwmoas C.D., Komomber B.A.,
Hoxapckuit 9.B., 3enuenko T.A., 3BepeBa
.M., Korapamor A.A. O peamm3anuu
JIUCKPETHBIX COCTOSIHUH B XOJi¢ (IIyKTyaluid B
MaKpOCKOIMUYECKHX Iponeccax. Ycrnexu Puzud.
Hayk 1.168, Ne 10 c. 1129-1140 (1998)

16. IlInoms C.O., Konomber B.A., 3eHueHKO
T.A., Tloxapckuit 3.B., 3Bepea UW.M.,
Konpagos  A.A. (0] KOCMO(H3HUECKOM
00YCIIOBJIIEHHOCTH "MaKpOCKOITMUECKUX
¢nykryanuii" buogusuka, (1998) Ne 5, ctp 909-
915

17. Shnol’ S.E., Pozharskii E.V., Zenchenko
T.A., Kolombet V.A., Zvereva .M., Konradov
A.A. «Fine structure of distributions in
measurements of different processes as affected
by geophysical and cosmophysical factorsy»
Physics and Chemistry of the Earth, part A, v24,
1999.

18. Inons C.D., 3enuenko T.A., 3eHueHKO
K.M., Tloxapckuii 3.B., Komomber B.A.,
KonpagoB A.A. «3akOHOMEpHBIE H3MEHEHHUS
TOHKOI1 CTPYKTYDBI CTaTUCTUYECKUX
pacrpeneneHuit KaK CIICZICTBUE
KOCMOH3MUECKUX NpuuuH» Ycnexu Puzny.
Hayk 1.170, Ne 2 ¢.213 - 217 (2000)

19. Inoms C.O. Koppensamus (opmbl
CIIEKTPOB aAMILIUTY 1T MaKpOCKOMMYECKUX
(haykryarmit c MOJIOKEHUEM Jlynsl
OTHOCHUTENIHHO TOpHu30HTAa. buodmmka (1989)
1.34, BBII.S, €. 911 — 912

20. Shnol’ S.E., Udaltzova N.V., Bodrova
N.B.The possible gravitational nature of factor
influensing discrete macroscopic fluctuations,
In: Proc.First Intern. Congress on Geo-cosmic
Relations.(1989) Wageningen, Netherlands

21. Muomp C.3. @opma CHIEKTPOB
COCTOSTHHI, peann3yemMbIx B xoze
MaKpOCKOIMYECKUX (IIYKTyallul, 3aBUCHUT OT
BpamieHuss 3eMiIM  BOKPYT  CBoe  ocH",
Buoduzuka T.40, BeIN.4, c. 865 - 875, 1995 1.

22. M.V Fedorov, L.V.Belousov,
V.L.Voeikov, T.A.Zenchenko, K.I.Zenchenko,
E.V.Pozharskii, A.A Konradov,
S.E.Shnoll“Synchronous Changes in Dark
Current  Fluctuations in Two  Separate
Photomultipliers in Relation to Earth Rotation”
Astrophysics & Space Science (2001) in press.

23. 3enuenko T.A. U Op. cM. 3TOT HOMeEp
XKypHana

24, Jlamupesckuit B.K. cM. 3TOoT HOMEp
KypHana

25. HOmutpueBckuii .M. cM. 3TOT HOMeEp
KypHaia

26. Hamuot B.A. cM. 3TOT HOMEp KypHana

27. KupumnoB A.A. , 3enuenko K.U. cm.
3TOT HOMEP KypHaia

28. bmomendensn JI.A., 3enuenko T.A. cMm.
3TOT HOMEP KypHaia



Macroscopic Fluctuations of the Forms of Discrete Distributions as a
Consequence of Arithmetical and Cosmophysical Reasons

S.E.Shnol’

Institute of Theoretical and Experimental Biophysics,
Physical Department of Moscow State University

The recent investigations are reviewed of the “macsroscopic fluctuations”, i.e. synchronous on
local time changes in probability of the appearance of the same detailed structure of distribution
(histograms) of the rates of different processes, at the same or at different geographic points.
Gravitation nonhomogeneousity is considered as a probable cause of these phenomena
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