Oxmsaopo 1998 2.

Tom 168, Nel0

YCHEXH OPU3UYECKHUX HAVYK

PU3INKA HAIIAX JTHEN

O peanu3anyvu JMCKPETHBIX COCTOAHUN B X0/1e (PIyKTyauui
B MAKPOCKONMUYECKHUX Ipoueccax

C.2.11Inonb, B.A.Konom6er, 3.B.IToxapckuid,
T.A.3enuenko, 1.M.3BepeBa, A.A.Konpanos

IHoxazano, umo npu nNOCIE008AMENbHBIX USMEPEHUSX TI0ObIX NPOYECCo8 8Ciedcmeue GryKmyayuii nowy4arom
noCIe008amebHOCMb OUCKPemHbIX eequdun. Dopma coomeemcmeyowux 2UCmospamm CX00HA 6 Kadcoblll
OAaHHBIN MOMEHM O/l NPOYECCO8 PA3HOU NPUPOObL U USMEHIEMCsl C 8bLCOKOU 8ePOSIMHOCHbIO 0OHOBPEMEHHO 8
PAasHbIX npoyeccax u npu  OOALWUX PACCMOAHUSX Medcdy aabopamopusmu.B psdy nocredosamenvhuix
2UCmospamm OAHHAsL 2UCTOSPAMMA C BbICOKOU BEPOSIMHOCMbIO CXOOHA C OAUNCAUWUMU COCEOMU U
nosmopsiemcst ¢ nepuooom 6 24 uaca, 27 cymok u okono 356 cymox. Bce smo ceudemenvcmeyem o eecoma
obuetl Kocmogpusuueckol (KOCMOSOHUYECKOU) NpUYUHe (heHOMeHa.
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1. BBeaenmue

[Ipennaraemass craThsi SBISETCS 0030poM  paborT,
BBINIOJIHAEMbBIX B Hallleil J1abopaTopuu Ha NPOTSHKEHUU
bonee yem 40 mer. Havatbie Ha OHOJIOTHYECKUX
00BEKTaX, HAIIM WCCICOOBAHUS IIOCIEIHHUE TOIBI BCE
0osiee PUOOPETAIOT YKUCTO (PHU3UUECKOE HAlpaBIICHUE.
Pe3yﬂbTaTbl OTACJIbBHBIX JTallOB 3JTHUX I/ICCJ'Ie[lOBaHl/Iﬁ
PETYIAPHO  IyOJNUKOBAINCH, MPEUMYIICCTBEHHO B
Omonornyecknx M OMOPUIUIECKUX H3IAHUAX, U Malo
n3BeCTHBI (U3MKaM. B TO ke BpeMsi BBIBOJABI U3 HAIIMX
paboT, Kak HaM Ka)XeTCs, 3aTpParuBarOT HEKOTOPHIC
o0medu3nyeckne npeacTaBICHHUSI.

B 1955 r. nmpu  u3MepeHusX  CKopocTen
OMOXHMUYECKUX peaxImii 65110 0o0OHapyXeHO
CYLIECTBOBaHHE CTPAHHOIO pa30bpoca pe3yJbTaToB -
MOJTy4aeMbIe BEITUYMHBI IPYMIUPOBAIUACH OKOJO JIBYX —

TpeX JHUCKPETHBIX 3HA4YeHHH — IPOMEXKYTOYHBIE
3Ha4eHUs ObUIM O4YeHb peAkd. M3mepsimn ckopocTb
(depmenraruBHON AT®d-a3HOi peakMu — THIPOIU3

AT® B pacTBOpax MBbIIIEYHBIX OEJIKOB — MHO3MHA H
akToMHo3uHa. IlepBOoHauasbHO 3TO sABJIEHHE OBLIO
00BSICHEHO 0COOEHHOCTSIMH  (UOPHIUIIPHBIX  OETIKOB,
CYLIECTBOBAaHMEM  JIMCKPETHBIX  KOH(popmauuii  ux
MOJEKYJl M  CHHXpOHHM3auued  (UIyKTyalMOHHBIX
MIEPEeX0/J0B MOJIEKYJI M3 OJHOTO COCTOSIHUS B Apyroe [2].
OpHako T1oOcle  HECKOJIBKMX — JIET — MCCIIEJOBaHMM
aHaJOTMYHBbIE KAapTHHBI OBUIM TIOJNy4EHBI M NpPHU
W3y4YEHUH PacTBOPOB TMIIOOYISAPHBIX OenkoB. 3aTeMm, B
Ka4ecTBE KOHTPOJIS, OBUIN TPOBEAEHBI OMBITHI C YHCTO

XNUMHWYCCKUMHA peakousaMun HU3KOMOJICKYJIIIPHBIX
BEIECTB — U 34€Cb MNOJYYWIM JUCKPETHBIC, C
HCCKOJIBKMMH 9KCTpEMyMaMu, pacnpeaciacHus

pe3ynbTaTOB U3MEPEHHIA.

beto  mokazaHoO, 4YTO 3TH pacupencieHHs He
SIBJISIFOTCSL TPUBHAIBHBIMHE 3()(EKTaMU HEIOCTaTOYHOTO
YHClla U3MEPEHUI WM KaKHX-TH0O0 MHBIX apTedakTos.
HaOntomanoch ~ yIMBHTEIBHOE  CXOACTBO  TOHKOU
CTPYKTYpPBl COOTBETCTBYIOIIMX THCTOTPaMM B Pa3HBIX
OTBITaX U SIBHO 3aKOHOMEpPHOE M3MEHEHUE HX (opMbl B
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MIOCIIEA0BATENbHBIX ONBbITaX. BO3HUKIIO MpeanonoxeHue,
4YTO BO BCEX OTHX OIBITAX HPOSABISIOTCS 0COObIE
CBOMCTBa OOLIEro /I BCEX pEakuuil pacTBOPHUTENS —
Bozbl. OJJHAKO aHAJIOTWYHBIE PaclpeneleHUs] CKOPOCTEH
ObUTM TONyYeHbl M TPU HUCCICJOBAaHWM pPEaKUUH B
HEBOJIHBIX pacTBoputensix. Torga (B 1979r) B kauectBe
«IIOCJIEIHETO KOHTPOJISD) OBUTH TOJYYEHBI JIeTalbHbIE
pacrpeneneHust PpEe3yNIbTaToB n3MEepeHni
panuoakTuBHOCTH. Dddext ObLT mopazuteneH. Toukas
CTPYKTypa pacHpefeseHus pe3ylbTaToB H3MEepeHHH
pamMoakTHUBHOCTH -  ¢GOpMa  COOTBETCTBYIOIIMX
THCTOTpaMM — OKa3aJlaCh YPE3BBIYAHHO CXOMHOW IpH
HU3MEPEHMAX JBYX PaJAMOAKTUBHBIX IPENapaToB IBYMs
HE3aBUCHMBIMH  aBTOMaTHYECKUMH HM3MEPUTEIbHBIMU
ycraHoBKamH (puc.9).

25 mer WCcienoBaHUM ITO3BOJIMIN CJieNaTh BBIBOJI,
YTO HAJU4YUE JAUCKPETHOCTH B  PaCIpeleleHUsIX
U3MEpSEMBIX BEJIMYMH UMEET HETPHBHANIBHBII U BECbMa
o0mmii xapakrep. MoXHO, BIIPO4YEM, OTMETUTH, YTO 3TH
WCCIIEIOBAHMS, HayaThle Ha pacTBOpPax  OEJIKOB,
CTUMYJIHMPOBAIM TOUCK U M3yYCHHE KOJIeOaTeIbHBIX
NPOLIECCOB B OMOXMMHMYECKUX, XUMUYECKUX U (Pu3mko-
XUMHYeCKHX cucTemax [3]. B wacTHOCTH, paboTa Hamiei
nmabopatopud B 3TOM  HANpPaBIEHWHM TIpHBENA K
3HAUYUTEIBHOMY IIPOTPECCY B M3Y4YEHHH TOMOTCHHOH
konebarenbHOl peakimu benoycoBa — JKaboTuHCKOTrO
[4, 5]. OnHako HamM4MeM KOJIEOATEIBHBIX PEKUMOB
Henb3sl OBUIO OOBSCHHUTH JUCKPETHBIE PACIpeeCHUS
pe3yIbTaToB.

K 1983r wmml  ybemwiuch B TOM,  4YTO
«MaKpOCKOIIMYECKOEe KBAaHTOBAaHHME)» XapaKTEPHO IS
MIPOIIECCOB NPHHLMMUAIBHO pa3zHOH mpupoasl. OHO
MIPOSIBIISIETCS. B OMOXMMMYECKUX PEAKLUSIX C ydacTHEM
MaKpOMOJIEKYJI OElKOB, B TOMOTEHHBIX XHMHUYECKHX
peakuusax c ydJacTuem HHU3KOMOJIEKYJISPHBIX
COCIMHEHUM, a TaKKe TPH HCCICIOBAHHUAX DPa3IMIHBIX
(U3NKO-XMMHYECKIX  TPOILECCOB: @)  CKOPOCTEH
JBIDKCHUSI 4acTHUI] JIaTeKCca B AJIEKTPUYECKOM TMole, 0)
BpeMeHH oxujaHus paspspa B RC-reHeparope Ha
HEOHOBOW JIaMIle, B) BPEMEHH IONEPEYHON peaKcalun
T, MPOTOHOB BOJBI METONOM CIHH-3XO, I') U3MEPEHUIX
aMIUIMTYZ  (UIYKTyallMid KOHUEHTPAlMd pEeareHTOB B
peakuun benoycoBa-)XaO0THHCKOTO, J) HHTEHCHUBHOCTH
PaAMOAaKTHBHOTO paciaja Pa3InIHbIX U30TOMOB [6].

BBuny HeobbraHOCTH 00CyXmaemMoro (QeHOMeHa
ObUIO  IPEANpPHHSATO  THIATENbHOE,  JUINTEIbHOE,
MHOTOCTOpOHHEE ero uzydeHue. OCHOBHBIM OOBEKTOM
TAaKOTO M3YYCHHS 110 TMOHSATHBIM TpPHYMHAM CTald
W3MEPEHHUS Pa3INYHBIX THIIOB PaJHOAKTHBHOCTH.

Ocoboe BHUMaHKE OBUIO OOPAIICHO HAa MCKIIOYCHUE
BO3MOXHBIX apredakToB [6-11]. Bpuio mokasano, uto
HaOmoaeMble (DEHOMEHBI HE 3aBUCST OT MCIIOIb3YEMbIX
METO/I0B M3MEPEHUH U MPUPOJIBI H3y4aEMBIX IPOLIECCOB.
B yacTHOCTH M3MepeHHsi paJMOAKTHBHOCTH MPOBOAMIN
TOCPEACTBOM CUeTUMKOB ['elirepa, >KUAKHX M TBEPABIX
CIMHTHJUIITOPOB W IIOJNYIIPOBOAHUKOBBIX JIETEKTOPOB.
Uzmepsuin  B-akTUBHOCTB H, “c, P, “Co, ™TI, a
TaKXe BTOPUYHbIE PEHTIeHOBCKHUE KBaHTHI 5,9 KeV u 6,3
KeV, compoBoxaaromue K-3axBaT npu npeBpallieHuu
¥Fe B ®Mn. OpHako OCHOBHOI Marepuan Ui
HCCIIEIOBAaHUN TIPEICTABIISIOT N3MEPEHUS OL-aKTHBHOCTH
nperapaToB °Pu, HENOIBIKHO NPHKPEIICHHBIX K

TMIOJIYIPOBOAHUKOBBIM KPEMHHEBBIM NETEKTOPAM. beum
IMPOBECACHDBI HeO6XO[ll/IMble KOHTPOJIbHBIC UBMCPCHUS IJIsA
HCKIOYCHNA 3aBUCUMOCTHU MMOJYYaCMbIX PE3YJIbTATOB OT

HECTaOMJIFHOCTH TEMIepaTypbl W  HalNpsDKEHUS B
3JIEKTPUYECKOU CeTH, pexumMa aMIUIMTYAHOU
JUCKpUMUHAMK W T..  [IpobiemMa  MCKIIOUEHHMs

apTedakToB 00CyXJaeTcs U Jlajiee B TEKCTE ITOM CTaThH.

Crnemyer 3aMeTHTB, YTO OOCYXKOaeMblii ()eHOMEH He
MPOTUBOPEUUT KAKMM-THOO «OCHOBaM Haykm». B
YaCTHOCTH, HET COMHEHMH BO BIIOJIHE CIy4alHOM BO
BPEMEHH XapaKTepe paJHOaKTUBHOIO paclaza u €ero
MOYNHEHUN CTaTHCTHKE ITyaccona. ITpocro
CYIIECTBYIOIIME KPUTEPUM COIJIACHSA THIIOTE3 HE
YyBCTBUTEJbHbI K TOHKOW CTPYKTYpE pacIpeaeieHHH.
[TosToMy BBEIBOA O 3aKOHOMEPHOCTH JHUCKPETHBIX
pacmpeseneHni ¢ HanOOJNbIIEH SICHOCTBIO CIEIyeT u3
JIETAJILHOTO COBIIAJICHUS dopm THCTOTPaMM,
MOJTy4aeMbIX HE3aBHCHMO B Pa3HbIX CEPHUSX M3MEPEHHI.
Mpl HaOmoxanu Takoe 1mogodoue GopM IHCTOTpaMM IpH
OJTHOBPEMEHHBIX HE3aBHCUMBIX H3MEPEHHSIX NapaMeTPOB
COBEpIICHHO pPa3HBIX MPOLECCOB, B TOM 4HCIE U B
nabopaTopusx, yJIaJeHHBIX OPYr OT Jpyra Ha COTHU U
TBICSTYN KHJIOMETPOB.

Camo 1o cebe HamM4yhe HECKOJIBKMX Y3KHX IMHKOB U

BHAJUH («IOJIMIKCTPEMAIBHOCTE» COOTBETCTBYIOLIUX
THCTOIPaMM)  II0-BUAMMOMY,  OOYCJIOBIIEHO  YHCTO
apu(pMETHYECKUMH  NPUYMHAMH  —  aJIrOPUTMaMH

B3aUMOJICHCTBUS «PEarcHTOB» B U3y4aeMbIX Ipoleccax.
B camoMm o00mieM ciydae 3TH aarOpuTMbI OCHOBAaHBI HA
ornepanuax YMHOKCHUA, JCIICHUA, BO3BCACHMUA B
CTETIEHb. PesynbraTs ITHX oreparui c
HEOOXOANMOCTBIO JUCKPETHBI — BEPOSATHOCTD TIOJTyYCHUS
JTAHHON WM3MepsieMON BENWYHMHBI (HAIPUMEP, CKOPOCTH
peakiMu) TEeM BbIIIe, 4YeM OOJbIlle COYCTAHHIMA
COMHOXHUTEJEH (HampuMep, MTIHOBEHHBIX 3HAueHHH
AaKTMBHOCTEH pEareHTOB) JMAlOT NpPH TEPEMHOKCHHH
JTAHHYIO BEIMUNHY (cm. HIDKE). dopma
COOTBETCTBYIOIIUX paclpe/leIeHHil — TOHKask CTPYKTypa
THCTOrpaMM — OyJIeT OIPEAEeNsAThCS paclpeaerIeHueM
YHCIa COMHOXMWTENICH B COOTBETCTBYIOIIEM OTpPE3Ke
HaTypanbHOro psAna uucend. Cka3zaHHOE OTHOCHUTCA K
IpolLeccaM COBEPLIEHHO paszHoi mpupoasl. Ortcrona
CIIe/lyeT, YTO INafKue pacrpeneneHus tuna [aycca mim
ITyaccona sBASIOTCS, Kak IPaBWIo, pe3yiabTaTaMu
YMEHBILICHNSI YHCJIA Pa3psiioB B COOTBETCTBYIOIIUX
rucTorpamMmmax. B u3BecTHOM CMBICIIE UMEHHO TJIaaKue

pacmpeseneHlss MOXHO — CUMTAaTh  apreakramMu —
pesynbTaTaMu HCKYCCTBEHHOTO orpy0ieHus
MOJTy4aeMBbIX pe3yIbTaToB [9].

Takum o00pa3oM, IUCKPETHOCTb paclpenerIeHus
pe3ysnbTaToB HM3MEpeHHH camMa 1o cebe He JOJDKHA
BBI3BIBATE  yauBieHHs.  OJHaKo  3aKOHOMEpHOE

HU3MEHEHHE TOHKOH CTPYKTYpBl THCTOTPAMM BO BPEMEHH,
CXOACTBO O3TOH  CTPYKTyphl TIpU  HE3aBUCHUMBIX
M3MEPEHUSX IPOLIECCOB Pa3HOM NPUPOIBI HE OOBICHUMO

YUCTO  MATEMaTHYECKUMHM  3aKOHOMEPHOCTAMH  H
SIBJISIETCSI MIPOsIBIICHHEM (DYyHIaMEHTAIBHBIX (H3MYECKUX
CBOIMCTB HAIlIEr0 MUPA.

He nmnperennysd Ha BbIICHEHHE
CBOWCTB, MOXKHO KOHCTaTHPOBATh :

MPUPOABI  3TUX
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Ipu a0OBIX MOC/HETOBATEILHBIX BO BpeMEeHH
HU3MepEeHHUsIX NPoLeccoB J000ii MPUPOIbI BCJIeCTBHE
daykryannii NoJIy4aroT MOCJIEI0BATETLHOCTD
THCKPETHBIX BeJuunH. HekoTopble U3 3THX BeJIMYHH
BCTPEYAIOTCS  CYUIECTBEHHO  4Yamle JAPYrux
HAOJIONAI0TCS «pa3pelleHHbIe» W «3alpelleHHbIe
COCTOSIHHSI MAKPOCKOMAYEeCKHX 00bekToB. Ha
COOTBETCTBYIOIIHX THCTOrpaMMax BUHBI
IKCTPEMYMBI «MAKN» W «BOAOIUHBD. Dopma
CIEKTpa pa3pelieHHBbIX H 3alpelleHHbIX COCTOSTHUI -
OTHOCHTEJIbHbIE BEJIMYHHBI PACCTOAHUH  MEKIY
YPOBHSIMH W CTeNeHb WX 3aCeJI€HHOCTH - CXOJHA B
KaKIbIH JAHHBI MOMEHT JJsl NPOLECCOB Pa3HOH
NPUPOALI W M3MEHSETCH C BBICOKOW BEPOSTHOCTHIO
OTHOBPEMEHHO B Pa3HBLIX Npoleccax, B TOM YHCJIE
npu GOJBIINX PACCTOSTHUSAX MEXKIY Ja00paTOPUSIMH.
CymiecTByeT «BpeMsl KHU3HH» JaHHOH (opMBI
THCTOTPaMM B pAay TOCJIeI0BATEIbHBIX
THCTOTPAMM ¢ HaHOOJIbIEl BEPOSITHOCTHIO TaHHASI
THCTOrPaMMa CXOAHA ¢ OJMKAWIIIMH COCETHHMHU
rucrorpaMmmMamMu. @opMbI THCTOTPaMM € BBICOKOW
BEPOSITHOCTHLI) MOBTOPSIIOTCSI ¢ IEPHOIOM B 24 4yaca,
0K0J10 27 cyTokK, okojJo 365 cyrok. Bce 310 -

3aKOHOMEPHOe H3MeHeHHe dhopmbI
NnocjaeJ0BaTeJbHBIX BO BpPEMEHH TIHMCTOrpaMM, HX
CXOACTBO TMPH  OJHOBPEMEHHBIX He3aBHCHMbIX

H3MEPEHUSX IIPoLecCoB pa3n0171 npupoabl, B TOM
yucjie B PpPasHbIX l"eOl"pa(l)l/l‘-lECKI/IX MMYHKTaXx
CBUAECTECIBCTBYET 0 CYHICCTBOBAHMM BE€CbMa ooureid

KocMO(u3nyecKkoil  (KOCMOTrOHUYECKOI) TNPUYMHBI
o0cykaaeMoro (peHomena.
Hwxe MIPECTABIICHBI OCHOBHBIE JTaHHEIE,

000CHOBBIBAIOIIUE ITH YTBEPIKACHHUSL.

2. Hecry4yaiiHOCTh TOHKO# CTPYKTYPBbI
pacnpenenennii  (popMbl  rHCTOrpamm)
pe3yjJabTaToB H3MepeHI/Iﬁ nmpoueccon

Pa3HOi MPUPOABI

Ha pwuc.l  npencraBieHbI
THCTOTPaMMBI, IIOCTPOCHHBIE
CrIaXuBaHMs, Kaxjgas 1o  pesyiabraram 1200
MOCIIEAOBATENbHBIX ~ H3MEPEHHH  PaJMOaKTUBHOCTH
npenapara ~ Fe. V3MepeHMs IPOBOIMIM MOCPEICTBOM
CUETYHMKA CHMHTHWULIIMNA ¥ aMIUTUTYTHOTO aHaJIM3aTopa
"ORTEC” mo 4mcny BTOPUYHBIX PEHTTCHOBCKUX
kBanToB 5,9 KeV m 6,3 KeV, conpoBoxnatomux K-
3axBar npu mnpespamennd Fe B “Mn. Cpennss
akTUBHOCTH Okoio 31500 mmm/36¢cex. Paspsam mo ocm
aocmmce 30 wmn. CroeBble JIMHWUU TPOBENCHBI Yepe3
KaXKZible 100 U3MEPEHUM. CymmapHas
npoJoJKUTENbHOCTL 1200  u3MepeHUd B Kaxaou
rucTorpaMMe paBHa 12 wvacam. M3mepeHus HauyaTel B
2349.00 muH. 18.02.1982r. n 3akoHueHs! B 234.00MuH
20.02.1982r. Ha pucynkel BumHO nonodue Gopmbl Beex
YeThIPEeX HE3aBUCUMO ITOJyYEHHBIX TUCTOTPAMM.

«CIIOMCTBIEN
0e3 ciaBuros u 0Oe3

YeThIpe
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umn / 36 ¢ umn / 36 ¢

Puc 1. Mmnoctpanus HeciaydalHOCTH
pacnpeneneHui  pe3yiabTaToB  HM3MEpEeHMH  PagMOaKTHBHOCTH.
YeTblpe TUCTOrPaMMbI, IOCTPOCHHbIE 0€3 CIOBUrOB H  0e3
craXuBaHus, Kaxjaas mo pesyinsratam 1200 mociienoBaTelbHBIX
U3MepeHHil  paJMaKTHBHOCTH npemapata Fe. V3mepennus
MOCPEACTBOM ~ CYETYMKA  CUMHIWJULILMH M aMIUIMTYAHOTO
aHaimuzaropa ORTEC mno 4mcily BTOPUYHBIX PEHTI€HOBCKHUX
kBaHTOB 5.9 3B m 6.3 3B, compoBoxpatonmx K-3axpar mnpu
npespamennn “Fe B “Mn. CpefHsii akTHBHOCTH okonmo 31500
umi/36 cek. Paspsg no ocu abcumce 30 umm. CrioeBbie JIMHUK
NpOBEJEHbI uepe3 Kaxabie 100 n3MepeHuid.

TOHKOM  CTPYKTYpBbI

372 |

40

sl b1 13 92 w3 113 124 145
Puc.2 Pacnpenenenue pesdynsraroB 15000 wu3mepeHHH O-aKTHBHOCTH
npenapata 2*Pu, HeMOBHIKHO YKPETUIEHHOTO HA MOMYTIPOBOIHHKOBOM
nerexkrope. be3 caBuroB m 0e3 criuaxuBaHus. IIpoOIDKUTENBHOCTH
onHOro usMmepeHuss 6 cek. Ilo ocu abcuycc OTIIOKEHBI BEIUYUHBI
paguoakTUBHOCTH (uMIvbeek). CpenmHss aKTUBHOCTH Okoimo 90
nmn/6¢ex. 1o ocu OpaMHAT - YHCIO M3MEPEHUH C NAaHHOH BEIMYHUHOMN
0-akTHBHOCTH. «CIIO€BBIE» JIMHUM TPOBEICHBI uepe3 Kaxabie 1000

HU3MEpEeHUil.

Ha pucynke 2  mpeicraBiieHO — paclpelielieHue
pe3yNbTaToB 15000  wm3MmepeHMii  Q-aKTHBHOCTHU
nperapata >°Pu, HENOJBIKHO YKPEIUIGHHOTO Ha

MIOJYTIPOBOTHUKOBOM JIeTeKTope. [IpomomKuTeIhHOCTh
oJHOTO M3MepeHus: 6 cek. Takue m3MepeHus] B Halel
1a00paTOPUK HA MPOTSIKEHUU MHOTHX JIET HMPOBOIATCS
KpPYTJIOCYTOYHO Ha HECKOJBKUX JeTeKTopax. Pe3ynbTarsl



W3MEPEHUH COXPAHSAIOTCS B KOMIBIOTEPHOM OaHKe
(apxuBe) manubix. Ha pucynke 2 mo ocu aOcimce
OTJIOXKCHBI BEIWYMHBI PaIHOaKTUBHOCTH (UMIVOCEK).
Cpenusisi  akTUBHOCTH OKO0io 90 ummn/6¢cex. Ilo ocm
OpIWHAT - YUCJIO U3MEPEHUH C JaHHOW BETUYMHON O~
akTUBHOCTH. «CIOeBbIe» JHMHUM TPOBENEHBI Yepes
kaxeie 1000 u3mepeHui.

Ha pucynkax | u 2 BUJHO Hamu4ue OTHOCUTEIBHO
Y3KAX  3KCTPEMyMOB  —  HEKOTOpPHIC  3HAUYCHHSA
n3MepsIeMoit BEJTMYMHEI OKa3BIBAIOTCS Oonee
BEPOSATHBIMH, YeM ApPYyTHE. DTa «IOIHIKCTPEMATBEHOCTEY
HE OOyCIIOBJIGHA HEIOCTATOYHO OOJBIIUM YHUCIOM
M3MEPECHUH — M0 Mepe YBEIWUYCHHS YHCIa W3MEPCHUMA
TUCKPETHOCTh TAaKKE PACTET — YBEIHYMBAIOTCS BBHICOTHI
NMMKOB ¥ TIyOWHBI BHOAAWH._ OTO SBJICHHE HE
OOYCIIOBJICHO W «CTAaTHCTHYECKOW WHEpUUe»: NpHU
OJTHOBPEMCHHBIX FUIH OJIN3KHX 110 BPEMEHH U3MEPEHUSX
THCTOTPaMMBI TAHHOM (hopMBI HE3aBUCHMO
moBTopsrorcs.  [lpm  orpyOieHHMM THUCTOTpaMMBI  —
YBEJIMYEHUN BEJIUYMHBI paspsina (mrara) -
MTOJTUIKCTPEMATHLHOCTD HUBEIUPYETCS.
HommIKCTpeMaTbHOCTh HE TMPOTHBOPEYHT MOTIHHEHHIO
Ipolecca  pajiiOaKTHBHOTO  pacmaja  CTaTHUCTHKE
IlyaccoHa: CyIIECTBYIOIIME CTATHCTHYECKUE KPUTECPHH
CorJIacHsl ~ THIIOTe3 HEYYBCTBUTCIBHBI K  TOHKOW
CTPYKTyp€ Takux rucrorpamm. BelBog 0 HeCIy4allHOCTH
STOH TOHKOH CTPYKTYpHI CIEIyeT W3 CXOACTBa (HOPMEI
HE3aBUCHUMO IMOJTYyHaCMbIX THCTOIPAMM.

OTHOCHUTENbHAS y30CTh «IUKOB» W  «BIIAIHH»
O3Ha4YaeT, 9YTO IIONMIKCTPEMALHOCTh HE SBISETCS
CIICJICTBHEM BEPOSTHOCTHBIX MPHYUH: IIHPHHA 3TUX
9KCTPEMYMOB B COOTBETCTBHM CO  CTATHCTUKOM

[lyaccona pnomkHa OBITH TOpSAIKA \/ﬁ , rme N
cpenHeapudMeTnyeckas BeJMUMHA. 3HA4YeHHS N; s
COCeTHUX 9KCTPEMYMOB OUYeHb Onm3KH u
COOTBETCTBYIOIIIME  PACIPENCICHUS  OKa3aJluCh OBl
B3aMMHO MEPEKPHITHI.

Ha puc.1 u 2 BUAHO, 4TO MO MEpe yBEIUUEHUs YUCIa
M3MEpeHuH  (GopMa  CIOEBBIX JIMHHHA  IOCTETICHHO
npuodperaeT Bce Oonee ompeaencHHbIA Bua. OmHAKO,
€CIIH  TIOCTPOMTH  pacHpeleNieHHss 1O  MEHBUINM
BEIOOpKAaM,  CTAHOBHTCS  BHIHBIM, 49TO  (opma
THECTOTPaMM BCe BpeMs u3MeHsercs. Tak, Ha pucyHKe 3
npenctaBieHsl mepBeie 12 w3 150 rHcTOrpamm,
nocTpoeHHbIX 1o 100 nocienoBaTeIbHBIM U3MEPEHUSIM —
TEM JKe, TI0 KOTOPBIM TIOCTPOCHA CIIOUCTAsi THCTOTpaMMa

puc.2. T'mcrorpammel ansi ymoOCTBa BH3YaIbHOTO
CpaBHEHHUS CIrJIaKEHBI. BunHo, 4TO ¢dopma
MOCIIEI0BATEFHBIX TUCTOTPaMM  pas3iiiuHa. MOKHO

ObUTO OBl OOBSICHUTH 3TH PA3NNYUS MAJIOCTHIO BEIOOPKH
W ciay4aiHo# mpupojoi HaGmomaaembix (opm. OmHako
BUIHO, 4YTO  (opMa  HEKOTOPBIX  TUCTOTPaMM
yIuBHUTENBHBIM 00pazoM cxonHa ( NeNe 1 u 2; NeNe 7 n
8; NeNe 7 m 12).

st Gonplied HarjIsiqHOCTH Ha puc.4 COBMELIEH Pl
THCTOTpaMM 3Toi cepun. Ha pue.S wu300paxkeHsI
THITMYHBIE pa3indaeMble (opMmbl rucrorpamMm. Ha stom
PUCYHKE THUCTOIpaMMBl MpPEICTABICHO C HaJ0XEHHUEM
OJIHOI cX01HOW 1O (hopMe rMCTOrpaMMBbl Ha JPYTYIO JJIs
HaHOW WIUIIOCTPAlMM TNPUHSATBIX KPUTEPHEB UX
cxozacTBa. Beero HagexHo paznuyanMo 15-25 BapuaHTOB

¢bopMBl  —  TOHKOH  CTPYKTYpbl  AHUCKPETHBIX
pacnpesieNieHlid — CIEKTpa COCTOSIHUM, peain3yeMbIX B
X071e (ITyKTyaIui.

AV
JANEN
JAN
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(]

e

A

faN

Puc. 3. Ilepble 12 u3 150 rucrorpamm, noctpoeHHsix no 100
[0C/IEIOBATEIbHBIM H3MEPEHHSIM — TEM K€, 110 KOTOPBIM ITOCTPOCHA
cloucTas THCTOrpamMma puc.2. ['mctorpamMmel mms  ymoOcrTsa
BU3YaJIbHOTO CPAaBHEHUS CTJIaXKEHEL.

1+2 7+8 7+12

9+48 :::d‘j\%\ 51499
59+104 m 15+33
14+56 m
24+139 M 15+36
15+45 Nl\ 25+26

Puc.4 Cosmenien psa rucrorpamm (puc.3). Ilokasana wiutroctpauus
UX CXOJCTBA.

14+139

i
P

3.  HecayuaiiHocTh nOBTOpPeHHs (POPMBI
THCTOrPaMM BO BpeMeHH

OueBngHa  Majas  BEPOSATHOCTh  IOBTOPHOTO
MOSIBJIICHUSI THCTOTrpaMM OJHOM M TOM JKe CIIOXKHOMI
dhopmel. OHAKO OoJice yOCIUTENBHBIM CBUACTEIBCTBOM
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Puc.5 Tunuunslie paznuaaemslie Gpopmsl rucrorpamm. Hamoxenne ogHoit
CXOIHOH 1O (opMe THUCTOrpaMMBbl Ha JIPYTyH0 JUIi HArIsgHOM
MIUTIOCTPALMY IPHHSTBHIX KPHTEPUEB MX CXOJICTBA.

HECIy4allHOCTH TOHKOW CTPYKTYpBl —pacHpejeseHui
pe3yJIbTaTOB  M3MEPEHHH  CIY)KUT  3aKOHOMEPHOE
MOBTOPEHWE WX BO BpeMeHHu. Jlusi 3TOro  Mbl
npeoOpa3yeM MojydaeMble BPEMEHHBIC PSJAbI B PSIbI
COOTBETCTBYIOLIMX TUCTOTpaMM — pacnpeaeneHus 60-
100  mocnenoBaTeNbHBIX  YHCE  —  PE3YJbTaTOB
u3Mepenuii. Jlns cpaBHeHHS (OPMBI THCTOTPAMM H
OIPCACIICHNA BCJIMYMH BPEMCHHLIX UHTEPBAJIOB MCKIY
CXOIHBIMM  THCTOTpaMMaMHM  ObUIa  HCIOJIb30BaHA
KOMIbIOTepHass  mporpamma  Histogram  Manager,
paspabotanHast ogauM u3 aBTOpoB (O.B.Iloxkapckim).
Jnst ynoOcTBa BU3yalbHOTO COMOCTaBIICHUST (POPMBI ATH
THCTOTpaMMBI CIrilaKuBatoTcs. [Ipu aHanm3e cxoJcTBa
(¢opMBI  THCTOTPaMM  JIOITyCTHMO WX  JIMHEHHOE
pacTshKeHHE WIM CKaTue 110 TOPH30HTamH. YTOOBI
UCKITIOYUTh CYyOBeKTHBHBIE d((EKThI, OLEHKAa CXOJCTBA
(OpMBI TTPOM3BOAMTCS IPU 3AIIU(PPOBAHHBIX HOMEPAxX
TIOCIIEI0BATENbHBIX THCTOTPAMM. BriBosibI
(bOpMyIUPYIOTCS B pe3yJIbTAaTe COIMOCTABICHUH JECATKOB
U COTEH THICAY BO3MOXKHBIX COUETaHUI TUCTOI'paMM. Kax
MIPaBWJIO, YHMCJIO CXOJMHBIX MO (pOpMe Iap TMCTOrpaMMm
cocTaBisaeT 2—5% OT 4nciTa BO3MOXHBIX COYCTaHUH.

B pesynbrare Takoi paboThl ObUIO MMOKA3aHO, YTO
[IOBTOPDHOE _ MOSIBJIEHUWE TOW K€ (GOpPMBL B DAy
II0CJIEI0BATENBHBIX TUCTOTPAaMM HauboJiee BEpPOSTHO B
OmKaWIMi COCeHNI WHTEPBAaJI BPEMEHH. JTO BHJIHO
Ha pwuc.6a, O, TI/7e TPUBEACHO paclpeeeHne
BPEMEHHBIX  HMHTEPBAJIOB  MEXIy T'MCTOrpaMMaMu
cXomHOW ¢opmbl. ['mcTorpaMMmbl OBUIH  ITOCTPOCHBI
Kakmags 1o 60  pesympraTaM  IIECTHCEKYHIHBIX
M3MEepEeHMH O-aKTMBHOCTH mpemapata > Pu, T.e. 3a
cyMMapHoe BpeMs 6 MuHYT. Ha puc.6a mHTEpBaa o ocu
abcrucce paBeH 6 MHHyTaM. BUAHO, 9TO BEpPOSTHOCTH
NOBTOPEHHsI JaHHOH (opMbl TUCTOrpaMM Haubosee
BeJMKa B OnmkaifiieM coceJHeM MHTEpBaje — Ha puc 6a
YUCJIO Takux ciayyaeB - 51. B cuemyrouiem uHTEpBase
Takux ciaydaeB 34, 3atem 24 u 1.0 10 10-15 ciydaeB B
nanbHeimeM. Ha puc.66 uist TeX ke caMbIX pe3yJIbTaToB
M3MEpEeHNH MHTepBall 110 ocH abcuuce yrpy0sieH U paBeH
1 gacy (10 ructorpamm).

50 4

Yacet

250
200 -
150

100 -

50

0 12 24 36 48 60 yaci

Puc. 6. PacnpeneneHue  BpEeMEHHBIX ~ HHTEPBAJIOB  MEXKIY
THCTOTPaMMaMH CXOAHOH (opMbL. ['MCTOrpaMMBI MOCTPOSHBI KaXKaast
no 60 pesynpTaTaM INECTUCEKYHIHBIX W3MEPEHHH Ol-aKTUBHOCTH
npenapata *’Pu, T.e. 32 cyMMapHOe BpeMsi 6 MHHYT: (a) HHTEpBAI IO
ocu abcuucce paBeH 6 MuHyTam, (0) HHTEpBaI Mo ocu adcuuce paBeH 1
gacy (10 rucrorpamm).

Bunno, 4to B Onwpkalmmii 9ac YHCIO CXOTHBIX Iap
paBHo 275, B cinenyromuii 210, a yepes 4-5 yacoB yucio
CXOJHBIX Map 3a uac ymeHbiaercs o 100.

CxoncTBO (DOPMBI THCTOTPaMM B «OJIMKHEH 30HE» —
BECbMa 3aMeyaTelIbHOE O0CTOATENbCTBO. [ MCTOrpaMmbl
CTPOATCA IO HEINCPCKPBIBAIOIMIUMCA psiaM pe3yJIbTaTOB
HE3aBUCUMBIX HW3MepeHui. PaanoakTHBHBIM pacnan
cienyer cratuctuke IlyaccoHa; aTombl pacnagaroTcs
He3aBUCUMO  Apyr or  gpyra.  CienoBaTenbHO,
CYLIECTBYET BHEIUHSS TNPUYMHA CXOJICTBAa  (DOPMBI
COOTBETCTBYIOLIMX THCTOrpaMMm. bonee ToOro, «umes
JTaHHOH (HOpMBI» HMMEET HEKOTOPOE «BPEMS >KHU3HH» —
BEPOSATHOCTh IIOBTOPHOTO IOSBJICHHS ITaHHOH (HOpMBI
JTOCTOBEPHO M BOCIIPOM3BOJIUMO OOJIbIIC B OJMKANIINX
MHTEpBaNaXx M yOBIBaeT B IOCIeQyOMUX. A OTcroza
CleyeT, 4YTO Kakaasd W3 pa3nnyaeMbeix (opm
THCTOTpaMM — Hecay4YaiHa. OTa HECIy4aifHOCTh He
00yCIIOB/IEHa CBOMCTBAMU HM3MEPUTENIBHBIX IPUOOPOB —
cueTynku padotator B soruke 0,1. ®opma rucrorpamm
HE 3aBHUCHT OT PEXMMa IUCKPUMUHALIUKM AMILIHTYBI
UMITyJIbCOB, BADHAHTOB METO/I0B M3MEPEHHUH MM KaKuX-
00 M30UpaTENbHBIX «IPEANOYTEHHIH» MepecYeTHBIX
CXEM.

OpHaKo HEOAHOKpPATHBIE IIOMBITKH ONPEAEIICHUS

BPEMEHHOM  XapakTEpPUCTUKH  BHEIIHEH  «CHJIBDY,
ompezpensmonield  GopMy  CHEKTpa  peau3yeMbIX
COCTOSIHMHM, OKa3aJUCh HEyJauHbIMU. MBI CTpoUIH

THCTOTPaMMBI IO OJJHOMY M TOMY JK€ YHCIy M3MEpEHHH
pa3sHOM ANWTENBHOCTH, TaK YTO HHTEPBAJIBI MEXKIY
rEUCTOrpaMMaMH BapbUpoBasid OoT | yaca 10 1 ceKyHABI.
Tem He MeHee, BHJ paclpeleicHUs] MHTEPBAJIOB ObLI
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OIMHAKOBBIM — BO BCEX CIy4asx HamOoyee BEpOSITHBIM
OKa3bpIBAJIOCH  CXOJCTBO  COCEOHEH IO  BpPEMEHH
THCTOTpaMMBl. JTa TUNHMYHAs (QPaKTaIBHOCTH Tpedyer
JUTS CBOETO OOBSICHEHUS TATbHEHITNX SKCIICPUMEHTOB.

IToBTOpHOE TOSABIECHUE TUCTOTPaMM JAHHON (POPMBI
¢ mnepuomamu 24 4waca, 27 cyTtok, 365 cyTok
CBHJICTENILCTBYET O HAIMYNU KOCMO(BH3MYECKOTO areHTa,
OTIPEIENIAIOMETO UX popMmy.

AHanmu3  paclpeneNieHHsT  MHTEPBAIOB  MEXIY
CXOAHBIMU TUCTOIpaMMaMM B IMPOTAKCHHBIX BPEMCHHBIX
psAmax  moOKaszal, YTO  CYIIECTBYeT HE  TOJBKO
OTHOCHUTEIIbHAs, Kak B «OMDKHEH 30HE», HO W
abcoyoTHAsT BpEMEHHas 3aBUCHUMOCTh IIOBTOPHOTO
MOSIBJICHHS THCTOTPaMM JTaHHON (OPMBI.

Kak BugHOo Ha pucyHke 6, HaOmonaercs
IOCTOBEpPHOE BO3pPACTaHHE BEPOSTHOCTH HOBTOPHOTO
HOSIBJICHHS TUCTOrpaMM JaHHOU (hopmbl yepe3 24 yaca.

npemnapara pu. Pa3zpsin pacnpenenenust Ha puc.7 paBeH
1 wacy (10 rucrorpamm). B ©Oonee neranbHOM
n300pakeHNH BHUAHBI HECKONBKO J3KCTpeMyMmoB. Ha
pucynke 7  Hambojiee  BBIpDAKEH  IKCTPEMYM,
COOTBETCTBYIOUINH nepuoay 27.28 CYyTOK, UTO COBMAJIaeT
¢ cuHojanyeckuM mnepuojioM CojHIA OTHOCHTEILHO
3emim.

Ha pucynke 8 mpencraBieHO —aHalIOTMYHOE
pacrpezeneHie HMHTEPBAJIOB ITOBTOPHOTO IOSIBICHMS
rucrorpaMMm jgaHHOH Qopmber wepe3 360-367 cyTOk.
Bunnao Tpu peskux skcrpemyma — 364.4, 365.2 u 366.6
CyTOK. BTOpO# 3KCTpeMyM Ka)eTCsl «ECTECTBEHHBIM) —
3TO TEpHOJA BpalIeHUS 3eMJIM M0 OKOJOCOJHEYHOH
opbure. OmHAaKO [ABa OCTAaNBHBIX IEpPHOAA TPEOYIOT
0co00i1 HHTEpTIpEeTaIUH.

W3 Bcent COBOKYITHOCTH JaHHBIX CJICAYET BbLIBOM, YTO
«uges (GOpPMBI» — TOHKas CTPYKTYpa pacupenesieHuH

BecbMma BaxHO, 4TO 24-4acoBOil mepuoj HaOIromacTcs
KaK TP MPOJODKATEIFHOCTH U3MEPEHUN paBHOM 6 cek
(6 wMuH. omHa THUCTOTpaMMa), Tak U  MpH
NPOJIOJDKUTEIBPHOCTH M3MepeHuil paBHoit 60 cek (60
MHH. OJHa THCTOorpamma). B o0oux ciyyasx
HaOIIOAaeTCsl JTOCTOBEPHOE BO3PACTaHHWE BEPOSTHOCTH
MOBTOPHOTO TOSIBJICHUSI TaHHOHW (DOPMBI THCTOTPaMM C
MIepUOJIOM OKOJIO 24 4acoB.

Hanuuue 24-dacoBoro mnepuoja, Kak M CXOACTBO
«OmKafImx cocenen» — CBUIETEIHCTBO
CYIIIECTBOBAHHS BHEIIHEH 110 OTHOIMICHHUIO K H3y4aeMOMY
00BEKTY NPUPOABI H3y4aeMoro arcHra. Hawuboree
BEpOsATHA CBSA3b OSTOIO arcHTa C BpalleHHEM 3eMIH
BOKpyr cBoedl ocu. [loHATHa >KelxaTenbHOCTH Oojee
TOYHOTO OTIPENIEICHHUS 3TOTO MEPHO/Ia, OJHAKO ISl 3TOTO
HeoOXoauMa JaybHeimas padboTa.

OIHAaKO TIOMHUMO 3TOH «CBS3M C BHEIIHUM MHPOM)»
CYIIECTBYIOT JAPYTHE, HE MEHee CYIIECTBEHHBIE. JTO
cleflyeT u3 OOHApY>KEHHBIX HAMHU OKOJIO 27 CYyTOYHBIX H
OKOJIOTOAWYHBIX IMCPHUOJO0B MOBTOPHOTO IOABJICHUSA
THCTOTpaMM  TaHHOW  ¢opmel. Ha  pucynke 7
MPEICTaBICHO paclpelelieHHe WHTEPBAIOB  MEXIy
HOBTOPHBIM TIOSIBJICHHEM THCTOIPaMM JIaHHOH (hOpPMBI B

25.0 254 258 262 26.6 27.0 274
CyTkH

N

200 +

150 -

100 -

50

Puc.7 Pacripenenenne MHTEpPBaIoOB MEX/1y TOBTOPHBIM MOSBIEHUEM
THCTOTpaMM JaHHO# (opmbl B paitfone 27 cytok. ['mcTorpammst
MIOCTPOCHEI 110 60-H IECTUCEKYHJHBIM U3MEPEHHSIM Ol-aKTHBHOCTH
npemapata 2’Pu. Pa3spsajg pacnpenmenenus pasen 1 wacy (10
THCTOTPAMM).

paiione 27 cyTok. I'uctorpammsl Tax:ke cTpouiu mo 60-u
LIECTUCEKYHIHBIM HU3MEPEHUSIM 0,-aKTUBHOCTH

pE3yIbTATOB M3MEPECHUN MPOISCCOB Pa3HOM IMPHUPOALI —
onpenesercss KocMoOU3NIECKUMU (haKTOPAMHU.

4. CHHXPOHHOCTH peaju3aunu (popmMbl

THCTOrPaMM B Npoleccax pa3Hoil Mpupoabl
BrIcoKkast BepOSITHOCTD TOSBJICHUS TUCTOTPAMM CXOJIHOW
thopmbl npu OJTHOBPEMEHHBIX HE3aBUCUMBIX
M3MEpEeHHUsIX, B TOM YHUCIIE MTPOIIECCOB Pa3HOM MPUPOJIBL,
u TeM Ooiee B pPa3HBIX reorpaUueckux IMyHKTax —
BaKHEHIIICE CBUJICTCIIECTBO (hyHIIAaMEHTAIEHOTO
XapakTepa aHaAIU3UPyeMoro ()eHOMEHa.

[lepBrril Takoi pe3ynbTaT ObUT MOJY4YEeH B JeKkadpe
1980r. mnpu u3MepeHusx JBYMS  HE3aBHUCUMBIMHU
M3MEPHUTENBbHBIME  YCTPOMCTBAaMU [B-aKTUBHOCTH JIBYX
IIPUMEPHO PAaBHBIX I10 AKTHUBHOCTH IPENApaToB “c.
®dopma COOTBETCTBYIONIMX THCTOTPAMM OKa3anach B
JIETaNISIX OJIMHAKOBOM (puc. 9). Hukakumu
TPUBUAJIBHBIMU MPUYUHAMU TAKOC CXOACTBO O6'I)HCHI/ITI)
He ypaajgock. B jampHeimeM MBI HEOTHOKPATHO
HaOJIOAaJH STOT (PEHOMEH.

N

50

40 -

30 4

20 1

—
=l

=l

362.8 363.6 3644 3652 366.0
Cytkn

Puc.8 PacmpeneneHue  MHTEPBAIOB  MOBTOPHOTO  ITTOSIBIICHHS
THCTOrpaMM jaaHHOU (opmbl uepe3 362-367 cyTok. I'mcTorpammsl 1o
60-1 1IeCTHCEKYHIHBIM M3MEPEHHAM Q-AKTHBHOCTH mperapara > Pu.
BujiHBI TPH 9KCTpEMyMa, COOTBETCTBYIOIINX MOBTOPHOMY IOSIBJICHHIO
rucrorpamm vepes 364.4, 365.2 u 366.6 cyTok.
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Puc9 Ilpm CHHXPOHHBIX M3MEPEHMSAX PAJMOAKTUBHOCTH JIBYX
nperapatoB “C Ha JIByX HE3aBUCHMBIX aBTOMAaTHYECKHMX yCTAaHOBKAX
SL-30 u SL-40 mosmyuarorcsi BeCcbMa CXOJHbIE rHCTOrpaMMbl. OnbIT
28.12.80

Becbma BakHBIM CBUACTCIILCTBOM HETPUBUAJIBHOCTU

CXOJICTBa  TOHKOM CTPYKTYPBl  pacnpeneseHul
pe3ynpTaToB  OBUIM  aHAJNOTHYHBIE A(PQEKTH  MpHU
U3MEPEHUAX  MPOLECCOB  pa3HOM  IpUpoAsl.  Mbl
HaOJNIOAaMM  CXOXHBIE  (OPMBI  THCTOIpaMM  TpHU

OJHOBPEMEHHbIX H3MepeHnsx B-akturoctr “H um *C,
CKOPOCTH peakiuu ackopOuHoBo# kucioTel (AK) wu
muxioppenonnanodpenona (AXPUD), o-akTHUBHOCTH
npenapata > Pu, 31eKTpohOPETHUECKOH MOABIKHOCTH
YacTHIl JIaTeKca, BPEMEHH IIONEepeYHOr penakcanun T,
MIPOTOHOB BOJIbI, BPEMEHH OXXHIAHUS Pa3psiia HEOHOBOH
namiel B RC-reHeparope, u3MepeHHsX (UIyKTyaluid
aMIUIMTYn ~ Koinebanmid B peakuuu  benmoycoa-
Jabortunckoro. Bo BCEX  OTHX  COYETaHMsX
WCIIONIB30BAIM  Pa3Hble METOABI, HPUPOJA IPOLECCOB
Obuta pa3iIu4yHOM, a (OpMBI THUCTOrpaMM ObUTM C
BBICOKOM BEpOSITHOCTBIO CXOJIHBIMHU [6-11].

[IpencraBnenne o cxoacTse GOPMBI THCTOTPaMM IIPH
OJHOBPEMEHHBIX ~ M3MEPEHHAX IPOLECCOB  Pa3HOH
npupoasl gaer puc. 10 u3 [6, 7]. Ha sTtoM pucynke
COBMEIICHHI JIB€ THCTOrpaMMBl ombita 4.07.1984r — onHa
nocTpoeHa 1o 250 uzmeperusM ckopoctu peakiuu AK n
AXOUD, npyrasg 1no TakoMy K€ YHUCIY CHHXPOHHBIX
u3Mepenuit B-aktusHocTH *C. M3Mepenns npoBoIuin B
COCEIHMX 3JaHMAX pa3HbIMH MeTogaMu. CKOpocTh
XUMHYECKOH peaKkunu HU3MEPIN mo N3MCHCHHIO
OIITHYECKOM IUIOTHOCTH (hOTOKOIIOPUMETPOM,
panuoaKTUBHOCTh JKUJIKAM — CIMHTWULIIAOHHBIM
CUETYMKOM B  aBTOMaruyeckoM  pexume. llpu
COBMEIIEHHH THCTOrpaMM, XapaKTEPHU3YIOIIUX pPa3HbIE
MIPOLIECCHI,  CYIIECTBEHEH  MOAOOp  NPaBHIBHOTO
Macmraba mo ocu abcuucc. B manHOM cimydae macmrad
hios) abcrucce BBIpaKCH B eAMHNLAX
CpEeIHEKBAAPaTUYHOI'O OTKJIOHEHUS 00oux
MIPOLIECCOB.

OmeHKY JOCTOBEPHOCTH 3TOro 3(QeKra MOKHO
MOJYYHUTh U3 POPMBI pacipeeeHus] HHTEPBAIOB MKy
CXOAHBIMH  TucTOorpammamu. Ha  pueynke 11
MIPEACTAaBICHO TAKOE pACIpeesiCHNne, MOIy4YeHHOE U3
comocraBieHus (GOpMBI THCTOTpaMM, HOCTPOEHHBIX IIO
pe3ysbraTam N3MEpeHHUs 0L-aKTUBHOCTH JBYX
npenaparos ’Pu ByMs HE3aBHCHMBIMH
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Puc.10. Mmmoctpauust cxoactBa  (GOpPMBI  THCTOTpaMM  TIPH
OJHOBPEMEHHBIX M3MEPEHUSIX MpOIeCCOB pasHOU mpupoxst [6, 7].
CoBMelleHbl J1Be rucrorpamMmsl omnbita 4.07.1984r — onHa mocrpoeHa
no 250 u3MepeHHsM CKOPOCTH XMMHYECKOW peakluu acKOpOMHOBOM
KHCIIOTBI C AUXIOP(ECHOMMHAO(ECHOIOM , APYyrast 10 TAKOMY JKE YUCITY
CHHXPOHHBIX H3Mepennii B-axTuBHOCTH “C.
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MOJTYIPOBOJHUKOBBIME ~ JIETEKTOpaMH. BumHO, d9TO
BEPOSITHOCTD CXOJICTBA (hopmbl CHHXPOHHBIX
THCTOTrpaMM (MHTEpBAJl PaBeH HYINIO) CYNIECTBEHHO
Oosbllle, YeM B HECHHXPOHHBIX M3MepeHmsx. M3 541
Iapbl CXOAHBIX THCTOTPAMM B 3TOM pactipeaeneHun 154
mapsl OKa3aJIMCh CXOJHBIMH B OJHO M TO K€ BpEMS.
BeposaTHOCTP MOMy4eHHS CXOIHBIX THUCTOTpaMM elie
JIOBOJILHO BEJIMKa BJIBYX OJIMDKAMIIMX WHTEpBajiax B 00e
CTOPOHBI, HO 3aTe€M OBICTPO YMEHBIIIACTCS.

l'opazgo Oosee pe3kast 3aBUCHMOCTH IOMydeHa B
n3MepeHusx oxHoro u3 aBTopoB (M.M.3BepeBoit) mpu
U3MEPEHUAX  Ol-aKTUBHOCTH  Pa3IMYHBIX  H30TOIOB
cemeiicta 2’Ra, HAXOAIIErOCs B BEKOBOM PABHOBECHH
¢ TIPOyKTaMH cBoero pacrana: *Rn *'*Po, ?*Po, '’Po
[12]. Pa3nuuua B SHEprusx O-4acTUI[ 3TUX H30TOINOB
MO3BOJISIIOT  Pa3felIbHO HU3MEPATh HUX (-aKTMBHOCTB
MOCPEACTBOM OJHOTO IOJIYIPOBOAHHUKOBOTO JIETEKTOPA,
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Puc.11 PacnpeneneHue OTKIOHEHHH OT TOYHOTO CHHXPOHHOTO
coBmasieHuss (OPMBI THUCTOTPaMM, IIOCTPOCHHBIX II0 pe3yIbTaTaM
M3MEpEeHUs O-aKTUBHOCTH JBYX Tpenapatos >“Pu B Iymmno 31
stHBapsi-2 ¢eBpainst 1996 r.
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Puc.12 Pacnpesenenuie HHTEPBANIOB MEX/Ly CXOIHBIMU THCTOrPAMMaMH,
MOCTPOCHHBIMH 110 M3MEPEHHAM Q-akTMBHOCTH “°Ra, **Po, m *"Po
ONHMM  TIOJNYNPOBOJHUKOBBIM  JETEKTOPOM,  COCAMHEHHBIM  C
aMIUTUTYIHBIM ~ aHanM3aTopoM. Bupsa HamGonbmias BepOSATHOCTH
TIOSIBJICHHS] CXOZHBIX THCTOTPaMM B OJJHO M TO € BpeMms (MHTepBal
PaBeH HYIIIO).
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Puc.13 Pacnpenenenue MHTEPBAJIOB MEXTy CXOHBIMH
THCTOTPaMMaMH, MOCTPOCHHBIMH I10 H3MEPEHHsAM Ha Kopabie B
Wunuiickom okeane u B tabopartopuu B [Tymuno. Haubosnee BepostHO
[OJy4eHHE CXOAHBIX MO (OpME THCTOrPaMM MPH CHHXPOHHBIX
H3MEPCHHSX.

Ha pucynke 12 mnpezacraBieHO paclpeeieHue
WHTEPBAIOB  MEXIy CXONHBIMH  THCTOTPaMMaMH,
MOCTPOCHHBIMH 110 M3MEPEHHSM O-aKTHBHOCTH *°Ra |
218P0, u  Mpo. Bumno peskoe mpeobnaganme
BEPOSATHOCTH CHHXPOHHOTO (MHTEPBAT paBEH HYJIIO)
coBmazeHuss (OPMBI  HE3aBUCHMO  OIpPEHeNIeMbIX
THCTOTpaMM HaJl BCEMM IPYTUMH HHTEpBalaMH. OTOT
pe3ynmpTar Ooiiee AETaNbHO OOCYXKACH B CICHUAIBHOU
myOmukaruu [13].

5. CuHXpOHHOCTB peanu3anuu Gopmbl
THCTOIPaMM B Pa3HbIX reorpaguuyeckux

MMYHKTax

B ombiTax, mpoBeneHHBIX B Mapre-uione 1982r.,
OBLTH COMOCTaBJICHbI (JOPMBI I'HCTOIPaMM, MTOCTPOCHHBIX
o CHHXPOHHBIM N3MEPEHUSM MOCPE/ICTBOM
MOJIYIIPOBOIHUKOBOI'O JIeTeKTOopa 0L~-aKTHBHOCTH
mpemnapara py B Mockse, (MU®HU, H.b.Xoxmos,
M.I1.I1IapanoB) M MOCPEICTBOM CHUHTUILISIIUOHHOTO
cuerunka PB-aktuBHoct *C B Ilymuuo (MBD,
B.U.bpyckos, B.[.Paxun). Ilpu paccrossHuu Mexay
naboparopusimu okosto 100 km 6onee 60% CHHXPOHHBIX
nap THCTOTpaMM MMEJU CXOHYIO (GopMy.

B 1983-84 r.1. aHaIOrN4HBIC COMOCTABICHUS (POPMEI
THCTOTpaMM OBUTM BBINIOJHEHBI 10 HM3MEPEHHsM [3-
axtusHocTH “H B Jlennurpane (A.}O.Cynrypos) u o-

AKTUBHOCTH mperapara pu B [TymuHO
(B.A.Komnomber) (paccrosiuue 6omee 700 kM) W Takxe
o0OHapyXeHO JIOCTOBEpPHOE CXOJICTBO (dhopmbI

THCTOTPaMM, ITOCTPOEHHBIX 110 THM H3MEPEHHSM.

AHaNOTH4HBIE PpEe3yJbTaThl OBUIM TIOJyY€HBl IPH
COIIOCTaBJIEHNH (POPMBI THCTOTPaMM, MOCTPOEHHBIX MO
U3MEpEeHUsIM  (IIyKTyalllid  [apaMeTpoB  peakiuu
Benoycosa-XKabortunckoro B Tomcke (JL.IT.Arymosa) u
¢ykryammit  ckopoctu peaknmu AK ¢ IXOUD B
IIymuno.

U3Mepenns O-akTHBHOCTH Tipenapata > Pu Gbutn
nposenensl A.H.3aukunbiv B 1987r. Ha KopaOiie B
TuxoMm okeane u B 1988r. — B Maauiickom okeaHe, a B

1990 r. ogaum n3 aBropoB (B.A.Konomoer) — B paiione
Honsiproro Kpyra na benomopckoit buoctanunu MI'Y.
Bo Bcex cmywasx OBLIO NPOM3BEACHO COIOCTaBICHHUE
¢opM rHucTOrpaMM C CHHXPOHHBIMH HM3MEPEHHSIMH B
[lymuHo.

Ha pucynke 13 npezacraBneHo pacnpenencHue
UHTEPBAJIOB ~ MEXJIy CXOAHBIMH  THUCTOTPaMMaMH,
MOCTPOGHHBIMM 1O  M3MEpEeHHMsIM Ha Kopabie B
Wnpniickom okeane um B naboparopmu B IlymmHo.
BungHo, 4Tro W B 3TOM ciy4ae BBICOKAa BEPOSTHOCTH
MOJYYEHHSI CXOJAHBIX THUCTOTpAaMM IIPH CHHXPOHHBIX
N3MEPEHUSAX. AHAJIOTUYHBIE PE3yJIbTAThl MOIYUYCHBI JUIS
onbIToB Ha [Tonmsprom Kpyre.

Crnenyer OTMETHTH, YTO H3MEpEHHUs Ha Kopabie B
Wnpniickom oxeane, Ha BBC MI'Y (Ilonspusnii Kpyr) u
B [lymuHO npoBoamim B OJHOM M TOM YK€ YacOBOM
MOsICe — JONTOTHI ATHX ITyHKTOB OJIM3KH MEXITy COOO.

B cHHXpOHHBIX H3MepeHusiXx Ha Kopabine B Tuxom
Oxeane u B IlymuHo Obla mosydena Ooiee ciOXHas

KapTHHA! Ha COOTBETCTBYIOIINX rpadukax
pacmpeneNieHus  MHTEPBAJIOB ~ MEXIY  CXOIHBIMU
THCTOTPAMMAaMH  HMMEETCSI HECKOJBKO JIOCTOBEPHBIX

3KCTpeMyMoB. WX aHanu3 B JajJbHEWIIEM MOXKET
BBIABUTH OoOJiee CIIOKHBIE BPEMEHHBIE 3aBUCHMOCTH B
pa3HBIX reorpaguuecKuX MyHKTax.

Cpenu npoyero, pe3ysbTaThl CONOCTABICHHUS (OPMBI
THCTOTPAaMM, TOCTPOCHHBIX B Pa3HbIX reorpauyecKux
IIyHKTaX, OKOHYATEIbHO HUCKIIIOYAIOT HPEANIOJIOKEHUS O
Kakux-JIM0o apredakTax THIIA U3MEHEHUS 4acTOThHI WIH
HaTpSDKEHUS B OOIIEH ANIEKTPUYECKON CeTH, CYyTOYHOTO
npeiida TemriepaTypsl WIM HHTEHCUBHOCTH PaJMOIIOMEX.
W3MepeHust mpu aBTOHOMHOM 3JEKTPUYECKOM MUTAHUH
BHYTPHU CTAJBHBIX KOPIyCOB KOpaOis, HaXOJLIErocs: B
ABTOHOMHOM IIIAaBAaHUM HAJ KHJIOMETPOBBIMH TOIILAMH
MOpPCKOM BOIBl W CXOAHas TOHKas CTPyKTypa
COOTBETCTBYIOIIMX THUCTOrpaMM, IOJYYEHHBIX IIPU
CUHXPOHHBIX HM3MEPEHMAX 3a THICSYM KHIOMETPOB B
YCIIOBHSIX MHCTUTYTCKOM JabopaTtopuu B [lynmHo HUKak
HE MOTyT OBITh OTHECEHBl Ha CUYeT KaKHX-JH0o
apTedaxToB.
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6. I'enepaTopsl c1y4aifHBIX YK Cel.
ApudmeTudeckas NPUPoOIa TOHKOM
CTPYKTYpPbI ructorpamMmMm. Usmenenune ¢gopmbl
THCTOIPaMM KaK CJIe[ACTBHE
(pynraMeHTANBHBIX (PU3HYECKUX NPUYHH.

B cBA3m co BceM CKa3aHHBIM BBIIIE €CTECTBEHHO
TIOTIBITATHCS] TIPOU3BECTH CPAaBHEHHE TOHKOHW CTPYKTYPBI
pacripeseneHuii IByX «reHepaToOpOB CIy4YailHbIX YHCEID):
(u3MUecKOro — mpouecca pajnOaKTHBHOIO pacmaja U
MaTeMaTU4eCKOr0 — COOTBETCTBYIOLIEH KOMIBIOTEPHON
nporpammsl. Pe3ynbTaT, HMOMyYeHHBIH HaMH MHOTO JIET
TOMy  Hazan, ObI  NOPa3HUTEIbHBIM: (hopmbl
KOMITBIOTEPHBIX THCTOIPaMM, UMHUTHUPYIOLIHX
cratuctuky IlyaccoHa, HHYeM HE OTIMYAINCH OT
THCTOTPaMM, ITOCTPOCHHBIX 110 PE3yJIbTaTaM H3MEpeHHH
paluOaKTHBHOCTH. Taxoke ObLIO HOJIy4eHO
OTPaHWYEHHOE YHCIIO YETKO Pa3IMYMMBIX (OPM, U CaMU
STH THUNHWYHBIE (OPMBI B 000OMX cIy4asx OBUIM OYCHB
noxoxku. OnHako JaIpHEWINMA  aHaIW3  IIOKa3al
NPUHLUIIAAIBHOE  OTIMYME  [BYX  «T€HEPATOPOB»
(BEpOsITHOCTh TOBTOPHOT'O TMOSIBJICHUS! KOMITBIOTEPHBIX
THCTOrpaMM HeE YyOBIBaeT ¢ BO3pacTaHWEM BEIWIHHBI
HHTEpBANOB): HET <«3(ddekra OmmKHEH 30HBD W HET
Kakoil-mnbo 3akoHOMepHOHl mnepuoauwuHoctu. Her, B

YaCTHOCTH, TIepuoja paBHoro 24 wuacam. Taxkum
obpazom:

1) camm mo cebe XapakTepHBIE AWCKPETHBIC

(hopMbI TUCTOTPaMM 00YCJIOBJICHBI

apu(pMeTHYeCKUMH TpHYMHAMH. WM 3TH npUYMHBL

OIMHAKOBBl M B (IU3MYECKWX TIpoleccax H B

KOMITBIOTEPHBIX NTPOTPAMMaXx.

2) oaHako B (U3HYECKHX
apugMeTHIecKre MPUYUHBI
JMICKPETHBIX pacripeneneHui YTIPaBISIOTCS
BHEIIHUM,  yHUBEPCAJIbHBIM, TIJIOOATBHBIM IO
Macutaby JeCTBHSI BHEIIHUM areéHTOM.

OcHoBHOM apupmMeTHIecKoit IPUYNHON
JUCKPETHOCTH  DPACIpeNeNieHHH  pe3yiabTaToB B
¢busmuecKux M MaTeMaTHYECKHX  TeHepaTropax
CIly4allHBIX 4YHCEN, BO3MOXKHO, SIBJISIOTCS aJITOPUTMBI
YMHOXCHUS,  JEJEHUs, BO3BEJCHUS B  CTCIICHbD,
XapaKTepHBIC sl 000uX ciydaes [9].

B camom nenme, moOple (puU3MUYECKHE IPOILIECCHI
OCHOBaHbl Ha @3aumoldelicmeusx. Ilpu Heynpyrux
B3aUMOAEHCTBUAX (UIYKTYHPYIOIIUX BEJIMYHH CKOPOCTh
W3y4aeMbIX TPOIECCOB B camMoOM oOmeM Bujae
OTIPEIETSIETCSl NnpoussedenuemM MIHOBEHHBIX 3HAUCHUH
axmugnocmeti (KOHIICHTPAIUi) peareHTOoB:

Vi=k [A], [B],
rne V, [A], [B], — MUrHOBEHHbIE 3HAuYCHUS
COOTBETCTBEHHO CKOPOCTH peakuuu (T.e. M3MepseMOoi
BEJIMYMHBI), ¥ KOHIEHTpanuu peareHToB A u B. Ilpn
MHOTOKPAaTHOM TIOBTOPHOM H3MEPEHHM BeIW4YHHA V),
OyZeT ompenensaTbCsl CIy4aiHbIM COYETAHWEM BEINYMH
[A], n [B],. SIcHO, uTO HEKOTOpBIE 3HauYeHus V, OymyT
BCTpEYaThCsl 4acTo (€CIM BO3MOXKHO MHOTO BapHaHTOB
coueTaHus BeNW4H [A], u [B], nepeMHOXEeHHE KOTOPBIX
JIaeT JaHHOE 3Ha4deHue V; ) HekoTopble penko. Hukorma
Opd  NEPEeMHOXEHUH He OyAyT peaJu30BBIBATHCS
MpocThle YyKcia. VIHBIMH CIIOBaMHU YacTOCTb IOSIBICHUS

nporeccax
o0Opa3oBaHus

JIaHHOW BEJIMYMHBI V), OIpeAeNseTcss 4YUCIOM BCexX

BO3MOKHBIX COMHOXKHTENIEH JAHHOIO YHCIA. OTH
MPOCTBIE  COOOpaXKCHHS  IOKA3bIBAKOT, YTO  MpH
peanu3anim BCEX BO3MOKHBIX KOMOMHAIUN

COMHOMHUTENEH, T.€. B HAIlEM ClIy4ae MIHOBEHHBIX
3HaueHuit [A], u [B],, MOJXKHBI MONy4aTbCs AUCKPETHbIE
pacmpeneneHusl BEpOSITHOCTU pealn3aludl BeIuduH V.
dopMa 3TUX paclnpeiesieHudl B Npelese ONpencssieTcs
pacIrpeeNeHueM 4HCIa COMHOXKHTENEH B HATYypPaJbHOM
pany uncen. Ctout oOpaTUTh BHUMAaHUE HA TO, YTO MPH
BIIOJIHE CITy4aliHbIX COYETaHUsIX BO3MOKHBIX
COMHOXKHTEJIEH TMoayJaeTcss TeM Oojee 3aKOHOMEpHas
dbopma  pacmpenmenenuii, dYem TOJdHee  1mepedop
BO3MOXHBIX COYETAHUM.

Takum 00pa3oMm, IUCKpPETHBIE paclpeleNieHus] C
pPE3KO  HEOJMHAKOBOM  BEPOSITHOCTBIO  pealln3aliy
OTHENIBHBIX ~ 3HAYEHHH  M3MEPSAEMBIX  BEIMYMH  —
00s13aTeNbHOE CIIEACTBHE aJITOPUTMOB B3aUMOJACHCTBUS
peareHTOB B mpoleccax pasHod mpuponsl. Ha camom
Jienie, B peanbHBIX (PU3MYECKHX IPOIECCaX BO3MOXKHBI
Gosiee CIOKHBIE, MHOTO3TAIHbIE Tporiecchl. OJHAKO 3TO
MOXET MPUBECTH JIMIIB K eI OO0JbIIei TUCKPETHOCTH.
I'mankue pacnpesneneHus NONy4aroT, JUIIbL B Pe3yJbTaTe
WCKYCCTBEHHBIX TNPOLENyp — OrpyOleHHH pa3psiioB B
THCTOTPaMMax U MX CIIIaKMBAHUU.

B KOMIBIOTEpHBIX I'eHEpaToOpax CIydalHbIX YHUCEll
cuTyanus cxoaHa. Bce 3Tu reHepaTopbl OCHOBaHBI Ha
ANrOpUTMax YMHOXKEHHA M JEleHHs — aHaJorax
HEYNpyTrux B3auMmojeicTBuii B ¢usuke. IlomeiTka
«3alyTaTh» KapTUHY OTOpachIBAHMEM HAYAJIbHBIX HJIH
KOHEUHBIX pa3psiioB B MHOTOpaspsiIHOM 4YHCIE He
YHUUYTOXAET JIUCKPETHOCTB, 00yCIIOBIICHHYTO
IpoLelypaMi YMHOKEHUS WIIM BO3BEJCHHUS B CTEIIEHb.

Takum  00pa3oM  KOMIIBIOTEPHBIE  T'€HEPAaTOPbI
CIIy4aifHBIX YUCE MOTYT CIIy>KUTb LIECHHOW MOJIENBIO JUIs
WCCIIEIOBAaHNS apU(PMETHIECKOH MPUPOIBI AUCKPETHBIX
pacnpeneneHui.

3HAYUTEIBHO CIIOXKHEH NpEeICTaBUTh ce0e NMPHUPOIY
VHUBEPCANbHO20 ATCHTA, YNPABISIOIIEr0 pealn3alusiMu
KOHKPETHBIX ()OPM JUCKPETHBIX pacnpeaeneHuid. OHoi
U3 BO3MOXHOCTEH 37ech MOXET OBbITh H3MCHEHHE
Maciuitaba B HATypajibHOM PNy YHCElN, T.€. KA3MEHEHHE
pasmepa equHMIBl». Hampumep, €AMHUIBI BpPEMEHHU.
Takoe roOasbHOE M3MEHEHHE MaciuTaba MHpa MOXKET
OBITH CIIEICTBHEM TPAaBUTAIMOHHBIX BO3MYIIEHHH —
U3MEHEHUS KpPUBM3HBI IIPOCTPAHCTBA-BpeMeHU. [l
CKOJIbKO-HMOY/b  IUIOZOTBOPHOTO  aHanmuW3a  STOH
TUNOTESHL, MO-BUINMOMY, MoHa00sTCA
JKCIEPUMEHTANBHBIE  HCCIECIOBAaHUSA B YCIOBHUSAX
Ppa3JIMYHBIX I'paBUTAIUOHHBIX BOSMyI_HeHI/II‘/II
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7. Ciay4ailHOCTh HCXOHOI0 BPEMEHHOI'0
PSiAa 10 CTAHAAPTHBIM KPUTEPHUSIM.
3aKOHOMEPHOCTH TOHKOH CTPYKTYPbI KaK
BO3MOKHOe cjle/IcTBHe HU3Ko4YacToTHOM 1/f
MOJYJISIHH.

EcrectBenen BOIIPOC o CBA3M  JUCKPETHBIX
pacupesene i ¢ 3aKOHOMEPHOCTSIMHM X0Jla U3y4aeMbIX
NpOLIECCOB BO BPEMEHHU. MHOrOKpaTHBIM  aHamu3
TpaJAULIMOHHBIMU METOAAMM IOKa3aj, YTO B M3yYEHHBIX
HaMH IpoIieccax TaKylo CBSI3b BBELIBUTH HE yhaercs. Kak
U CIEAOBAJO OXUAATh IIPOLECC PAJAUOAKTUBHOIO
pacnaza BO BpEMEHH IO MPHUHSITHIM KPUTEPUSIM BIIOJIHE
cirydaeH — 3To «Oensiid rym» [14] . 3mech MokeT OBITH
YMECTHA aHAJIOTUS C aTOMapHBIMHU CIIEKTPaMH — HaJIMYUe
JIUCKPETHBIX YPOBHEW SHEPIMM M BIIOJHE CIy4YalHbIN
nepexo] Mexny ypoBHsamu. OJHaKko, B HalleM clydae

WHBapHaHTHA  JIMIIb ¢dopma  rucTorpaMm = —
OTHOCHTENIbHBIE PACCTOSIHUS ~MEXIy ypPOBHSIMH U
OTHOCHUTENIbHAsI ~ «3aCEJICHHOCTh»  ATUX  YPOBHEH.

AOCONIOTHBIE PAcCTOSIHUS (B €AMHMIAX H3MEPSEMbIX
MapaMeTpoOB Pa3HBIX IMPOIECCOB) MOTYT HM3MEHSATHCS C
COXpaHEHHEM n0o006uss (GopMbI  COOTBETCTBYIOLIMX
THCTOrpaMM. JTO T03BOJISIET INPH CpaBHEHHH (OpPMBI
MPOBOAMNTH  JIMHEHHBIE  PacCTSHKCHUSI M CXKaThsA
COOTBETCTBYIOLINX ¢uryp. Takum obpazom
o0CyXIaeMoe  «MaKpOCKOITMYECKOE  KBAaHTOBAHUE»
OTJIMYACTCA OT KBAHTOBAaHUA SHCPIUU.
CpenHekBaapaTHiHast aMILUTUTY 1a MAaKPOCKOITMUECKHUX
(GuryKTyanmii M3MEHSIETCST BO BpPEMEHH, IO-BUANMOMY,
HE3aBUCUMO OT WM3MeHeHWH (opmbl rucrorpamm. EcTb
paa OCHOBaHUM rnojaratb, 4TO U 3TOT MapaMETp 3aBUCUT

OT  KOCMO(QHM3MYECKMX  areHToB. B  wacTHOCTH,
CpeHEeKBaIpaTHIHAS aMITIATyJa «pasbpoca
pe3yibTaToOB» IPU HCCIECIOBAHUAX XUMHYECKHX H

OMOXMMHUYCCKUX TPOIIECCOB MOYTH CTPOTO OTPHLATEIBHO
KOPPEJIUPYET C CONHEYHOW aKTUBHOCTHIO. JTO BHJHO Ha
puc.14 u3 [6, 7].
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Puc.14 CpeJHeKBafpaTHUHAsS aMIUIATYIA «pa3dpoca pe3ylbTaToB» G-
MPU UCCIIEJIOBAHUAX XUMHYECKMX M OMOXMMHYECKUX IPOLECCOB IOYTH
CTPOTO OTPHLATENFHO KOPPEIUPYET C COJHEYHOM aKTHBHOCTBIO —
uynciaamu Bonsda W [6,7].

VYTBepKIACHHE O HECBI3AaHHOCTH HW3MCHEHHH (HOpPMBI
TUCTOTPaMM C OCOOEHHOCTSMU BPEMEHHBIX PSIJIOB,
BO3MOXXHO, MOTpeOyeT YTOYHEHHH B CBSI3M C OYEHBb
SpkuM 3¢ (GEeKTOM 3epKaTbHOH CHMMETPHH B PSIy
MOCJIeI0BaTeNIbHBIX THUCTOrpamMM. dopma 3HAYUTEIBHON
gactu (okono 30%) ructorpamMm coBHajaeT MpU HUX
COBMEIICHUH TIOCIIe 3epKAIBHOTO IIOBOPOTa BOKPYT
BEPTHUKAJIBHOH OCH. JTO OTHOCHUTCS M K THCTOTpaMMaM
OUYeHb CIOXHOM (OpMBL. DPPEKT «3epKaTbHOCTHY,
CYIIECTBOBAHUC «MPaBbIX» W <«JIEBBIX» THUCTOrpaAMM,
MOXKHO OBLTO ObI OOBSICHUT, JIOTTYCTHUB
HU3KOYaCTOTHYI0, 1/f Momymanuio BpeMeHHBIX psiioB. B
3TOM  Cclydae XapakrepHas ¢opMa THCTOrpaMm
oTpeJiesslach COOTHOIIEHHEM aMIUTUTY ]l U YaCTOT TaKOH
MOy JISILIH, a ¢ dexr 3epKalbHOCTU -
COOTBETCTBYIOIIMMH CIBHTAaMH 110 (a3e OTPE3KOB
BPEMEHHOTO pAa, HCIOIb3YeMBbIX IS MOCTPOCHHS
ructorpamm [15].

[Monarast OCHOBHO¥ 3anaucii 3TOH cTaThu 0030p

(DEHOMEHOJIOTUH, MBI  OIPAHMYUMCSI  TPUBEICHHBIM
o0cyXaeHneMm.

8. 3akiouenue

3aBepmiass KpaTKWH 0030p HCCIENOBaHWN  Hamiel
nabopaTopuu, PECTaBISCTCS KeJaTeTbHBIM

MOIBITATECSL  OTBETUTH HA HEKOTOPHIE ECTECTBEHHO
BO3HHUKAIOMMKE BOMPOCh.. OT TepBOM MyONUKAIUH IO
npobmeme B 1958 romy mpomuto 40 mer [1]. Yem
OOBsCHSIETCS OTCYTCTBHE 3a IpOIIEANIee  BpeMms
aHAJOTWYHBIX paborT apyrux Jnaboparopuii? Jleno
NpEeXIEe BCETO B «TBEPJAOM 3HAHWM OCHOB HAayKH»
OOJIBIIMHCTBOM  HcciegoBareiieii. Peur wumer o
«pa3bpoce pesysibTaToB» INpH H3MepeHusix. «Pasdpoc
pe3yJbTaToB» — 3TO TO, C YEM CIIeyeT OOpOThCs, a He
WCKaTh B HEM TOHKHE 3aKOHOMepHOCTH. Korza B ombiTax
(hM3UKOB M XHMHKOB pazOpoc pe3yiabTaTOB KaKeTCs
Oomplle  OXWAAEMOT0O W3 ydeTa  BO3MOXHBIX
HETOYHOCTEH OTJEIbHBIX JTAllOB HM3MEPEHUH U, TeM
OoJee, IPOSBISIET TUCKPETHBIN XapakTep, GU3NKU OepyT
B PYKH OTBEPTKH U MASIbHUKH, a3 XUMHUKH 3aHUMAIOTCS
OYUCTKOM  pEaKTUBOB W  MPOBEPKOM  KadecTBa
JCTHJUIMPOBAHHOM BOJBI. Bropast mpuunHa — npuHsTHIE
METOJBl  CTATUCTHYECKOW 00pabOTKM  pe3yJsIbTaToB,
OCHOBaHHbIC Ha LEHTPAIBHBIX MNpPEIEIbHBIX TEOpeMax,
HE MPHUCIOCOOJCHBI K aHaIM3y TOHKOH CTPYKTYpPbI
pactpeneneHuid. Kpurepuu cormacusi THIOTE3 3Ty
TOHKYIO  CTPYKTypy «HE 3aMedaroT». [lostomy
MOJTy4aeMble PaclpeeieHHs CIIaKUBAIOT U YIPYOIISIOT,
4YTO HE MeEIIAeT BBIYHCIECHHIO IEPBBIX  Tpex
CTaTUCTUYECKMX MOMEHTOB. IIpum 3TOM 3ameuarensbHO,
YTO JUId TIOAABIAIONIEro OOJNBIIMHCTBA 3alad  HET
HEOOXOAMMOCTH B  3HAaHMU TOHKOM  CTPYKTYpBI
pacnpeneneHuid. TpeTbs TNpHYMHA — COMHEHUS B
WUCTUHHOCTH SIBJICHUSL. Paz6poc pe3yJIbTaToB
acCCOIIMMPOBAaH C TOHATHEM «omuOkm». Ha monck
BO3MOXHBIX apTe(aKkTOB MOHAZOOWIOCH MHOTO JIeT.
IlosTromy Hama oOcHOBHas 3ajaya cocTosja B
«JI0Ka3aTeJIbCTBE TEOPEMBI CYIIECTBOBAHUSM». MOXKHO
nojarate 3Ty 3a7ady BbIMOMHEHHOH. OnHako camo
SABICGHHE —  peamu3anusi JUCKPETHOTO  CIEKTpa
pa3pelIEHHBIX COCTOSIHUM, CXOJHOTO B Ka) bl JTaHHBIN
MOMEHT B TIpOlleccax COBEPIICHHO pa3sHOil MpUpOAbl U
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Tpedyer Ui BOCTIPUSITHS MICUXOJIOTHYECKOTO
HanpsbkeHus. CrnenyeT 3aMeTuUTb, 4YTO MHOTUE TOJBI
MpOIeCC IOCTPOCHHMS M COMOCTaBICHHS  (POpMBI

THCTOTPaMM OBUT UYPE3BBIYAMHO TPYIZOEMKHM. TOJBKO
pa3BUTHE KOMITBIOTEPHBIX MPOrPaMM OJTHUM HX aBTOPOB
(3.B.ITokapckuM) CyIIECTBEHHO OOJIETYWIIO W PE3KO
MIOBBICHJIO TTPOXYKTUBHOCTD 3TOW €KEIHEBHOW PabOTEHI.
Jloka3arenbcTBO HMCTHHHOCTH ()EHOMEHAa — IEPBBIA H
HEOOXOMUMBIN 3Tarn. MHOXKECTBO MHTEPECHBIX HPOOIeM
MIPEACTONT HccienoBath. HeoOXomumMo noKa3aTenbeTBO
psina TeopeM M Ppa3BUTHE HOBBIX KOMIBIOTEPHBIX
MeTonoB. HeoOxoaumbl ONBITBI HA CIyTHUKAX U
KOCMHMYECKHX CTaHuusAX. JKenaTenpHa oOpraHusanus
IJI00aJIbHBIX 9KCIIEPUMEHTOB — CHHXPOHHBIX M3MEpEeHHUH
B pa3HbIX reorpaduueckux IyHkrax.Hakonen, camoe
TJIaBHOE, HEOOXOIMMO Pa3BUTHE TEOPHH, OOBSICHSIOICH
IPUPOAY 3TOro siBIeHHs. Bce 3T0 MOXHO 0XMIaTh B
nocinenyrwomeM. Mbl ke, 3aBepuias 3Ty CTaThlo,
1oJIaraéM BBITIOJIHCHHOW CBOIO 33ady — COOOIICHHE O
npeaMeTe OyayLuX UCCIeIOBaHUH.

ABTOpBI Ype3BBIYANHO MIPU3HATEIIBHBI
C.E.CeBepuny, JI.A.bmomendensay, I .M.Dpanky,
I'.P.MBanuuxomy, M.H.KonapamoBoi,
B.A.TBepaucmnosy, ®.U1.ArayniaxaHoBy 3a
00OJIpSIONIYI0  TMOJJEPXKKY TpPH  BBIIOJHEHUH Ha
MPOTSHKEHUM MHOTHX JIET 3THX HCCIeNoBaHMHA. MBI ¢
OnaroapHOCTBI0 OTMEYAaeM IICHHBIE OOCYXICHHS C
b.M.Bnagumupckum u A.H.3aMKWHBIM ¥ MHOTOJIETHEE
ydacTue B IpOBeleHUuu skcrnepumenTos T.S5.bpununoi,
H.I1.1BanoBo#, JI.M.OBunnnukoBo#i, T.C.ManoBoi,
H.H.Top6unoii, H.B.Ynmamemosoii, E.B.JlemepeBckoii.
Ham Opmio momesno oOcyxaeHHe 3TOH paboTel Ha
cemuHape C.C.I'epmreiina B IIpoTBMHO M cemHHape
BJLI'mu3bypra B ®UAHe. Msbl mnpusHaTenbHBI
T.®.Ilerepcony 3a (QUHAHCOBYIO NOIACPXKKy. Pabora
BBITNIOJTHEHA NTpH ntoaaepkke POOU, rpant 96-15-97853.

Cnucok Jaurepatypbl

1. C.O.Ixons (1958) «O  caMOnpOU3BOJIBHBIX
CHHXPOHHBIX TIEPEXOAaX MOJEKYJ aKTOMHO3MHAa B
pacTBOpe M3 OJHOTO COCTOSHUS B Apyroe», Bonpocui
Meo. Xumuu 1.4, BBINL.O, cTp. 443-454

2. C.2.lHoms (1965) «CHHXpOHHBIE

KoH(opMaMOHHbIE KoNeOaHMs MOJIEKYJl aKTHHa,

MHO3MHa ¥ aKTOMHO3MHAa B pacTBopax» B cO.

Monexynsipnass 6uogusuxa. Pen. I''M.Opank, U3n.

Hayka. M. ¢.56-81

CO.Inons  (1967) «Kondopmaunonnsie

KoneOaHuss MakKpoMoJNieKym» B c¢0. KorebamenvHule

npoyeccol 8 OUONOSUYECKUX U XUMUYECKUX CUCTEMAX.

OtB.pen. [.'M.®pank M.U3n.Hayka c. 20-41.

4. B.Il.benoycos (1959) «Ilepnonuueckas peakuus u
e€ MmexaHm3m» B c0. Pegepamos no paouayuoHnuou
meduyune 3a 19582. M.Menrms. c. 145-147 u (1981) B

c0. Asmogonnosvlie npoyeccvl 8  cucmemax —c

ougppysuei. Pen. M.T.I'pexosa. ['oprkuii. C.176-186.
A.M.Kaboturckuit (1974) — «Kouyenmpayuonmsie

asmoxonedpanus» M. Hayka, c.178

6. C.D.IInons  (1985) «MakpocKkonu4ecKue
(iryxTyannmn JICKPETHBIM  pacIpesieieHIeM

3.

5.

C

1139

aMIUTUTYA B IpOIeccax pa3iIuyHONH NPHUPOABDY, B
Hmozeu Hayrxu u Texnuxu Monexynapuas duonoeus, T.5
M. BUHUTH, pen.B.I1.Cxynaues c. 130-200

H.B.Y nans1osa, B.A Komnomoer, C.O.1Ixomns

«Bosmoorcnaa  kocmogusuueckas  obycroerenHocmy

MAKPOCKONUYECKUX (DIVKMYayuti 8 npoyeccax pasuoll

npupoowry. Ilymuno (1987) OHTU HLIBU, 96¢.

C.3.11IHo0mb, B.A Konomber, H.B.Ygansiosga,

H.b,bonpoga, (1989) «JluckperHsie

MaKpOCKOIUYECKHe (IYKTyalluu B IMpoleccax pasHou

nipupons», buogusuxa, T. 34, Bein 4, ¢.711-722.

C.3.11IHomb, B.A KonombGer, H.B.Ygansiosna,

H.b.bonposa, B.A.Hamwuot, (1992) «3akoHOMepHOCTH

B JUCKPETHBIX  DPAaCIpEleNieHUsX  Pe3yJbTaToB

HU3MEpEeHuil (xocModu3nUecKkne ACTICKTHI)»

buoghusuka, 1.37, Bomm 3, ¢.467-488.

10. C.2.1Inoms, B.A.Komomber (1995) "O peanmzammu
JUCKPETHBIX COCTOSHUM B Xoie (QuyKTyanuid B
MaKPOCKOITHYECKIX mporieccax (beHOMEH
"MaKpOCKOIIHYECKOE KBaHTOBAHUE, (heHOMeH
"Makpockonuieckue ¢uykryauun", JK. Qusuueckas
muicab Poccuu BoIIL 1, ¢. 87-93.

11. C.O.IInoms (1995) "dopma CHEKTPOB COCTOSHUM,
peann3yeMbIX B X0/1e MaKPOCKOIMICCKHUX (DITYKTYaIlHiA,
3aBHCHUT OT BpalleHUs 3eMJIM BOKpPYT CBOeH ocH",
Buogusuxa 1.40, BBINL4, C. 865-875.

12. C.D.11Inons, 3.B.Iloxapckuii, B.A.Komomber,
N.M.3BepeBa, T.A.3enuenko, A.A.Konpamos (1997)
«Bo3moxxHBIE KocMOo(H3NIEeCKHe MPAYIHHB
JUCKPETHOCTH pe3yJbTaTOB HM3MEPEHHH XoJa BO
BPEMEHH IIPOIECCOB pa3HOW NpHUpoasl (PpeHOMEHEI
«MaKpOCKOITHYECKOTO KBaHTOBAHUS» u
«MaKpOCKONMYECKUX  (QIIyKTyawiin)», Poccutickuii
xumuyeckutl scypuan T.41, Ne3, ¢.30-36

13. U.M.3BepeBa, T.A.3enuenko, 3.B.Iloxapckui,
B.A Komomb6er, A.A.Konpamos, C.D.Inoms, (1998)
Buogusura (43), i 4, 732-735

14. H.b.boapoga, H.B.VYnansiosa, I1.C.’BanoB,
C.O.lIxone. (1989) «O wHecmywaitHocTH (popMEI
«HECOCTOSTEIHHBIX) THECTOTPaMM», [IpenpunT
[ymwmno. HIUBU, Un-T Brodpuzuku AH CCCP

15. A.H.3aukuH , TMYHOE COOOIICHHE

7.

8.

9.



