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lNpeancnosue

J1a pabora bObina Havata B 1951-1956 r.r. B NONbITKax yMeHbWNThL “pas-
Opoc pe3ynbLTaToB” Npy BO3MOXKHO 60€e TOYHOM BbINOJHEHNN U3MEPEHNT
ckopoctu rugponusa AT®D (ATd-asHoii peakumn), kaTanusmpyemoii ben-
KaMu Mol — 6enkamMn akTOMUO3NHOBOrO KOMMJIEKCA.

Mpowno 6onee 50-Tu net. B pe3synbTate npoeeseHHol B 3TW rogbl pa-
GOThI YCTAHOBNEHO:

® HeOOBACHMMBIA METOANYECKNMI NPrUHYMHAMK “pa3dpoc pesynbTaToB
n3MepeHnii’ CBOWCTBEHeH npoueccam toboii npupodbl oT buoxumu-
4ecKmMx peakuuii [0 paauoakTuBHOro pacnaga. Ou obycnoeneH koc-
MON3NYECKUMU NPUHNHAMU;

e ammiutyga daykTyaunii (pasbpoca pesysbTaTOB) OTHOCUTENBHO U3-
MEpPSIEMOI BENYNHBI PAa3fMYHA AJs NPOLLECCOB PA3HOI NpUpoAb!;

® TOHKas CTPYKTYPa pacnpeAeneHunii BEANUYUH amnantyasl paykTyauunii
— (popma COOTBETCTBYIOLMX FUCTOFPAMM — HE 3aBUCUT OT NPUPOAbI
npovecca;

e hopma rucrorpamm B OGHO W TO XKe BPeMsi, B AJaHHOM reorpacuye-
CKOM MYHKTE CXOAHA AAs to0bIX NPOLLECCOB;

e hopma rucTorpamm 3aKOHOMEPHO U3MEHSIETCS BO BPEMEHU;
® 3TN N3MEHeHUs1 OnpefenstoTca kocModusnyeckumn akrTopamu;

® 3 COBOKYMHOCTW Pe3Yy/NbTaTOB CAENaH BbIBOL, B COOTBETCTBUWN C
KOTOPbIM MPefCcTaBASETCS BEPOSITHBIM, YTO AUCKPETHbIE (DYKTYya-
Uunnm MN3MEPAEMbIX BEMNYNH ABNAKOTCA CNegCcTBUEM (bJ'IyKTyaLI.VII7I
NPOCTPAHCTBA-BPEMEHN, ABAAIOLLUNXCS, B CBOK O4epeab, CNeACTBNEM
ABVXKEHNA N3yHaeMblX O6'beKTOB B HEOAHOPOAHOM IrpaBNTALUNOHHOM
nosie. 9Ta HEOAHOPOZHOCTL, MO-BUAVMOMY, ODYC/IOBIEHa HANMYNEM
“HebecHbIx Ten' — CryleHnsiMy MacC B OKPY>KatoLeM MpOCTPaHCTBE;

® Npu ABVXKEHUU ODBEKTa OTHOCUTESLHO 3TUX TE, B HEOQHOPOAHOM
rpaBMTALMOHHOM MOJE, BO3HUKAIOT rPaBUTALMOHHbIE BOSHbI. B Kax-
L0l TOYKE NPOCTPAHCTBA-BPEMEHN NPOUCXOAUT NHTEPEPEHLMSA ITUX
gonH. CooTBercTBytOWas NHTEP(EPEHLMOHHAs KAPTUHA MPOsIBASIET-
€S B TOHKOUi CTPYKTYPE M3y4aeMbIX HAMU FMCTOrpaMmM.

271 BecbMa obLyne BbIBOALI ObLIN CCHOPMYIMPOBAHEI MPU NOCTENEHHOM
M3MeHeHUN NpeacTaBseHuii 0 Npupoae nsyyaembix sisnennii. MNonaras nep-
Bbl€ roabl Ha6J'IIOAaeMbIe 3dKOHOMEPHOCTN NMPOABJSIEHNEM CI'IeLI'I/ICbI/I‘-IeCKVIX
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CBOVICTE MbILIEYHBIX BESKOB, Mbl Yepe3 HECKOJIBKO JIET OBHApYXuau, 4To
OHIN CBOWCTBEHHbI BCEM 6eJ'IKaM, 3aTeEM YyBUAOEN T€ XKE 3aKOHOMEPHOCTIN B
6636eJ'IKOBbIX XUMUN4YECKNX peakyunAax, a NnOTOM CTasio ACHO, YTO Mbl UMEEM
[EeN0 C HecneunduYeckm CBOMCTBOM CaMbIX Pa3HbIX, JIKOObIX, MPOLECCOB.
EpmHcTBEHHOE 0BLLee y NpOLLECcCOB pasHOii Npupogbl BbII0 TO, YTO OHK NpPO-
NCXOASAT B OQHOM N TOM e npocTpaHcTee-epemeHu. OTcloga n cnegosann
BbIBOAbI, MPUBELEHHbIE BbILUeE,

Kaxgbiii war Ha atom nytu Tpebosan Gonbwoii pabotsl. Laru stu
OCNOXKHANNCEL NCUXONOTrNHYECKNMU TPYAHOCTAMN B CUNy HeO6b|‘-|HOCTVI d)e—
HOMEHOB U NMOTOMY 0COGOV OTBETCTBEHHOCTU 33 [OCTOBEPHOCTb BbIBOAU-
MbIX 3aKOHOMEPHOCTEN.

WN3meHeHns npeacTaeneHnii He obecLIeHMBAET MaTepuasbl MPeSbIAYLINX
3TanoB Mo AOCTUXeHUN odepeaHoro, bonee nozgHero. Tak, ycTaHOBNEHME
YHUBEPCANLHOIO XapakTepa u3mMeHeHuii hopMbl rMCTOrpaMM BO BPEMEHN
He ODECLIEHNBAET SIBNEHMI 1 3aKOHOMEPHOCTEN, HalAEHHbIX NPu NCCNeAo-
BaHuu Benkos. MoaTomy B 3afaqm 37Ol KHUIM BXOAAT 0D30p BCEX CTaawmii
NPOBEJEHHbIX NCCAELOBAHNN,

B cBsi3u ¢ 3Tum KHura coctonT n3 apyx 4Yacteii. B nepsoii npocnexu-
BAETCsl X0 WCC/AeAOBAHUMA, NPUBEALLNX K M3MEHEHUIO MPEeACTaBJIEHUA OT
“0cobbix CBOWCTB pacTBOpPOB OeNkoB' 00 BbIBOAA O BeCbMa ODLIER npupo-
[ie SIBNIEHMSI, HE3ABMCUMOCTIN TOHKOW CTPYKTYpPbl FMCTOrPamMm OT Mpupogb
NpOLIECCOB.

Bo BTOpOli — paccMOTpeHbl 3KCMEpUMEHTasIbHbIE OCHOBAHUS ANs Bbl-
BOAA O KOCMOU3NYECKOR 0DYCNOBAEHHOCTN HabNoAaeMbIX (DEHOMEHOB.

MywwHo, 28 okTsbpsa 2008 Cumon inons



Yactb 1

OT BnoxnmMmyHecknx N XMMnNYeCcKnx peakuuni

00 NMpoLEecCOB pagnoaKTMBHOIO pacnaga.
1951-1997 r.r.

Ans qero Tonb MHOrMe y4mHeHbl OMbiTbl B
cpusuxe n xumun?

Ansi qero Tone Beankux myxeri bbian TPyabI
Y JKN3HU OMACHbIE UCABITAHNS?

[Ana Toro au Tonbko, 4TObLI, cobpas Beau-
KOE MHOXECTBO pPa3HbiX Beljeii u maTepuii B
6ecnopsafoYHYIO Ky4y, IMSAAeTh U YAUBAATLCA UX
MHOXECTBY, HE pa3MbiLLJIsisl O VX PACIOIOKEHNN
U NpUBEAEHUN B NOPAJOK.

M. B. J/lomoHocos

Kpartkas “xpoHonorus” 1-ii wactu

B nccnepgosanuax 1951-1970 r.r., nocie HeckosbKUX net paboTel no unc-
K/IIOHEHNIO MeTOoANYecKnX apTedakTos, Obin cpenaH BbIBOA, B COOTBET-
CTBMU C KOTOPbLIM “aHOMaJIbHbIA pa3bpoc pe3ynbTaToB” OOBSACHSETCS TeMm,
4yTO B Mpenapatax 3Tux DeikOB NpOUCXOAAT CUHXPOHHBLIE B MaKpoobbe-
Max, obpaTumMble N3MEHEHUSI KOH(DOPMALIMIN MOJSIEKYN 3TUX DENKOB — “‘KOH-
popMaLMoHHbIE KONebaHMs". DTN MaKpOCKOMMUYeCKne KoiebaHus nponcxo-
OAT B pe3yNbTaTe CUHXPOHN3ALMN W3MEHEHNA KOHMOpMaUnii OTAENbHBIX
MOJIEKYJ, AOCTUrAaeMoii Npu MOCPeACTBe 'BOJSIH CTPYKTYPHOW NepecTpoii-
k' BOAbl — W3MeHeHMe ‘CTPYKTypbl’ BOAHOrO pacTBOpa, 3aMOJIHSIOLLE-
ro NPOCTPaHCTBO Mexay mosekynamu benka. CnocobHOCTL DenkoB MbiuL
K TakuMm “KOH(POPMALMOHHBIM KONebaHnsM' SBASETCS OCHOBOW pUTMUYe-
CKOI aKTMBHOCTW CEpAUa U ragkux Mbiwy. B nponssoneHoii, nonepeyHo-
MOSIOCATON MYCKY/JaType CUMHXPOHM3ALWUs KOH(POPMALMOHHBIX U3MEHEHU
MaKpoMoiekyn obecnedmBaeT BbICOKYIO 3(D(EKTNBHOCTL annapaTtos 6uo-
NOTrMHECKOi nogBuxHoCcTY [1-12].

B cBA3M ¢ 37O runoTteTnyeckoli KapTMHON ObLAM NPOBEAEHBI MHOrONET-
HNe NCCNefoBaHNs NPaBiONogoOHOCTY NpeaCTaBNeHNii O BOMHAX CTPYKTYp-
HOW nepecTpoliki B Boae (BOAHbLIX PacTBOPAx), KaK YCJAOBAM CUHXPOHU3A-
LN KOH(OPMALMOHHBIX U3MEHEHNIA MOJIEKY B Makpoobbemax [12-19].
VI Ha4aTbl NMONCKN KOJ'Ie6aTeJ'IbeIX PEXNMOB B PA3HbIX 6|/|OJ'IOrI/I‘-IeCKVIX n



Kpatkasi “xpononorust” 1-ii 4actu 13

XMMUNYECKNX MPOLLECCAX, HTO MPUBENO K CYLLECTBEHHOMY MPOrpeccy B 3ToOl
obnactn [20,21].

Mocne pabot E.[N. Yersepukoroii, obHapy>XunBLLEeA aHanorM4Hble Npo-
ABNeHns 'KOH(OPMALMOHHBIX KonebaHuii' B pacTsopax depmeHTa Kpea-
TUHKIHA3bI [22-28], CTano SCHO, 4TO CNOCODHOCTL K CMHXPOHHBIM B MaK-
poODBbEME N3MEHEHUSIM CBOMCTBEHHA He TONLKO (hubpunnsipHbiM benkam
mbiwy. B 70-e rogbl Ob110 NOKa3aHO, YTO CMHXPOHHBIE B Makpoobbemax
M3MEHEHUS, BO3MOXHO, SIBASIIOTCS OO MM CBOWCTBOM PaCTBOPOB PasHbIX
Genkos [16].

KynbmuHaumeid ycunnii no fokasaTensCcTey peasbHOCTH heHOMEHA CUH-
XPOHHbIX B MakpoobbeMax n3mMeHeHmnii — “koHGOPMaLMOHHbIX konebaHuin”
Makpomonekys benkos — Obinn onbiTel 1960-1978 r.r., B KOTOPLIX Mbl Of-
HOBpeMeHHO OTOMpasin nNpobbl U3 pasHbiX TOYeK 0bbeMa pacTBopa n peru-
CTPMPOBAIN B HUX CUHXPOHHbIE U3MEHEHUs1 (hePMEHTATUBHON aKTUBHOCTU
wnn TnTpa SH-rpynn Bo Bcem obbeme cocypa [6,7,26-29].

OpHako, B 3TUX K& OnbITax ObLIO ODHAPYXKEHO HE Cpa3y OCO3HAHHOe,
3aMeyaTesibHOE SIBJIEHME: CUHXPOHHOE N3MEeHeHUe (pepMEHTATUBHOM aKTNB-
HocTu n Tutpa SH-rpynn B nopuusx obuwero pactesopa benka, Haxogaimnxcs
B pa3HbIX COCyAax. 3TOT dDeHOMeH Mbl nosNiaraan CHa4dana CBNAeTeNnbCTBOM
YCTORYMBOCTU peXMMA KONEDAHMIA, COXPaHAIOWErocsl 1 NoCne OTAeNeHUs
nopuuu pacTBopa OT OCHOBHOrO obbema. OAHAKO, NOCTENEHHO CTaNo Ka-
3aTbcs Oonee ybeautensHbiM 0OBACHEHNE 3TOr0 (PEHOMEHA OLMHAKOBbLIM
[LEACTBMEM Ha MOpUMM PaCcTBOPA B PasHbIX COCYAAX KAKUX-TO BHELLHWX
“eun”.

Tak unn nHave, nocne npumMepHo 25-Tn neT uccnegoeanuii, k 1979 ro-
a4y, AOKA3aTeIbCTBO JOCTOBEPHOCTY OCHOBHOIO (peHOMEHA — “‘CHXPOHHBIX
B MaKpoobbeMe pacTBopa, 0DpaTMMbIX KOH(OPMALMOHHBIX N3MEHEHEHWI
Monekyn benka’' — MOXHO DblIO CHNTATh 3aBEPLUEHHBIM.

OpHako Mbl NPOAOMKANM UCCNefOBaTh APYroi (heHOMEH — AMCKpeT-
HbIi XapakTep pacnpegesieHnsi pe3ynbTaToB — HaJnyune ‘paspelleHHbiX’
1 “3anpelyeHHbiX’ 3HaYeHnii nsmepsiemoii Bennyunbl. Co BpeMeHemM CTasno
SICHO, 4TO TOHKasi CTPYKTypa pacnpegenenunii — hopMa COOTBETCTBYHOLNX
rucrorpaMMm — 1M amMnnnTyaa pa36p0ca PE3YNBTATOB MOTyT M3MEHATLCA
He3aBUCUMO apyr oT apyra. MlHoraa nony4atoTcst pe3ko AUCKpeTHble pac-
npefeneHns, MUCTOrpamMMbl C HETKOW TOHKOM CTPYKTYPOIA, NP OTHOCUTENb-
HO Hebosbwol amnanTyge ‘'konedbanuin’. Minorga, HaobopoT, npu 6onbLO
AMNANTyae NONAydHaroTCa rnagkme pacnpegeneHmd, 663 YETKO BblAENEHHbIX
LNCKPETHbIX COCTOAHNA. Taknm obpasom, cama no cebe guckpertHas dop-
Ma TMCTOrpaMmMm He ABNAETCA ANATHOCTUHECKUM MPU3HAKOM Hann4yuns “CVIH—
XPOHHBIX B MaKpooDbeme KOH(POPMAaLMOHHBIX KonebaHnii monekyn benka'.

B pabortax 1978-1983 r.r., Obino NOKa3aHO, 4TO TOHKAs CTPYKTypa ru-
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CTOrpaMM M U3MEHEHWSI 3TOWM TOHKOWM CTPYKTYpbl BO BPEMEHU CBONCTBEHHBI
npoueccam ntoboii npupogbl [30-34]. Mocnegytowyme rogel, fo HacTosLwe-
ro spemenn (2008 r.) Obin NOCBSLEHbI NPENMYLLECTBEHHO UCCAEL0BAHNIO
NpUpoabl TOHKOW CTPYKTYpbl ructorpamm. Bein caenan BoiBog, B cooTBET-
CTBUW C KOTOPbIM TOHKAsl CTPYKTYpa rMCTOrpaMm ONpeaessieTcs KocModu-
3UYeCKMIU (haKTOpPaMM 1 OTPaXKaeT PAYKTYaummn NpoCTPaHCTBA-BPEMEHN,
BO3HUVKAOWME NPY ABVXKEHUN B HEOLHOPOLHOM IPaBUTALMOHHOM MOeE.

TakoBbl OCHOBHbIE 3Tanbl 3TOro nepuoga wcciaenosanunii. lNepegem k
nx Donee AeTanbLHOMY PacCMOTPEHNIO.




lasa 1

Hauano. Ob6HapyxeH “pa3bpoc pe3ynbTtaToB’ u3smepe-
Huin AT ®-a3HO aKTUBHOCTW B pacTBOpax akKTOMUO3nN-
Ha, HeOObACHUMbI TpUBUANBLHLIMU NpudnHamm (1951—
1957 r.r.). dtor “pa3bpoc”’ 06bsicHeH 0cobbiMu CBOIA-
cTtBamMun DeNKOB MbIlL, — CUHXPOHHLIMU B MaKpPOOOb-
eMe U3MeHeHUsIMN KOH(OpMaLUN MaKPOMOJIEKY/T 3TUX
6enkos (1958-1970 r.r.)

1.1 Hauano

8 ceHTsbps 1951 r. 5 Hauan paboTaTh HAa BHOBb CO3aasaemMoit kacdeape Me-
AnumHckoi paguonorun LAY Bpayeii — 310 Ob1n10 “0TBETBAEHNE ATOMHOIO
npoekta’' ¢ 3agadyeli nponaraHgbl n obydeHus mccnegoBaTenein n Bpadei
MeTOfaM MPUMEHEHNSI PAaSUOAKTMBHBIX N30TOMOB B 3KCMEPUMEHTAsIbHBIX
u kanHudecknx uensix [35]. Mue npuwnock 3aHumatscs obopyposaHmem
na6opaTop|/|V|, XPaHUAnwa pagnoakTNBHbIX N30TONOB, MOHTA>XOM U3MEPN-
TeNbHbIX NPUOOPOB, pPa3paboTkoli MEeTOAOB WM3MEPEHWA, MbITbs MOCYAbI,
yTunnsayueii otxofoB. Yxe B OKTsOpe MHe NpuLNOCH HaYvaTb 3aHATUSA
C KYPCaHTaMW — BOEHHbIMU M LUTAaTCKUMU Bpadamu.

Cpean mHoxecTBa npobniem, onHOl 13 nepebix Obina 3agaya pacyerta n
TOYHOrO NPUrOTOBJIEH NS PaLNOAKTUBHBIX pacTBOpoB. CylecTBOBa a BbICO-
Kasi panaLnoHHas ONacHOCTL U HY>KHa Oblfa YBEPEHHOCTb B aKKYPaTHOCTH
1N TOYHOCTN pa6OTb|. 9' TLWATENbHO ONpenenny BO3MOXXHbI€ OLIJVI6KI/I Ha BCeX
3Tanax CTaHAapTHbIX nNpoueanyp v ¢ yaoBA€TBOpPEHUEM OTMETUN, H4TO MOsA
cymmapHas owmbka — “pa3bpoc pe3ynbTaToB” — COCTaBASIET BCErO OKONO
1,5% oT nsmepsiembIx BEANYNH,

OpHako, NOMUMO CiyeDHbIX 0DsA3aHHOCTEl, 1 3aHUManNcs CODCTBEH-
HbiMN nccnegosaHusmu. lMocne 15 4acos, kKorga KoHYancs ouUMabHbIR
pabounin gerb (Tak paHo, BBMAY onacHOCTM paboTel), s HaumHan paboty
Mo CBOiA cneymnansHoCcT — Buoxumun. Mayywan B3anmogeiictene pagnoak-
TUBHbIX aMUHOKUCAOT ¢ Denkamn (3TO cTano Moeii KaHAMAATCKON Auccep-
Taumeii) n depmentatusHyto, ATP-azHyr0 akTNBHOCTL DENKOB aKTOMINO3N-
HOBOro komnaekca. W TyT, npu namepenun ckopocTu 3ToR hepMeHTaTUB-
HOWM peakuynn, Kyaa-T1o A€BaMCb MOW 3KCNEPUMEHTAJIbHbIE HABbLIKI. Pe3KO
Bo3pacTan ‘pasbpoc pesynbtaTos’. CKOPOCTM peakuuy npy NOBTOPHbIX W3-
MEPEHUSIX, MPN CTPOroM COBMOAEHNI “NPVHLMANA NPOYMX PABHBIX YCAOBUN
(“ceteris paribus”’), uHorga oTamMYannce B ABa pasa, CPefHEKBaApPaATHNIHAS
ownbka npeebiwana 20%)!
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CTymeHTOB y4aT AenaTb He MeHee BYX OfWHAKOBLIX M3MEPEHUii — 3Tu
M3MEPEHNSI HA3bLIBAIOT ‘napannenbHeiMu npobamu’. A ecnu pesynbTaThbl
3TUX [ABYX W3MEPEHU CULHO OTJINYAIOTCS, PEKOMEHAYIOT eNnaTh elle ofi-
HO, TpeTbe “napannensHoe’ nsmeperme. /13 Tpex BbiOupatotT aBa Gin3kmMx
pe3ynbTaTa, a TPETNii. .. OTOPACLIBAIOT, KaK 'BbINaBLLNIA .

9l He xoTen oTOpachIBaTL pe3yNbTaThl U CTaN YBENMYMBATL YMCAO ‘oau-
HakoBbIX' u3mepenuii. Cran penate no 10 “napannenshoix’. W yBugen
CTPaHHYIO BELb — MaJio TOrO, YTO CKOPOCTU PEAaKLMU B Pa3HbIX MOPLUSAX
pacTBOpa CWIbHO OTAMYANUCh APYr OT Apyra, — O4YeHb 4acTo pe3ynbTa-
Tbl 0bpaszoBbiBann ase — Tpu rpynnbl. Hu kakyto n3 HUX Henb3sa Gbi1o
npeanoYecTs Apyrum. 370 ObLIO NEpBOe MPOsiBAEHUE AUCKPETHOCTU pac-
npegeneHnini pe3ynbTaToOB N3MEPEHNIA.

VBenu4na Yucno usMepeHuii 4O MHOrMX LeCATKOB, a NOTOM AO HeC-
KOJIbKUX COTeH. [InCKpeTHOCTL CTaHOBUAACk TONAbLKO bonee sigHoi. BmecTo
OXUNAAEMbIX HOPMabHbLIX pacnpefeneHuii noay4anncs rmcTorpaMmbl C
SIBHO NPENMYLLIECTBEHHON peann3aunein OfHNX BEANYNH N MAON BEPOAT-
HOCTLIO peann3auun Apyrux.

Mpexae Bcero, cTano ACHO: 3TO He 'napannenbHble’ Npobel, a ‘nocneno-
BaTenbHble'| 3HaunT, cBOWCTBA pacTBOpa Denka U3MEHSOTCA BO BpeMeHn!
JTu n3meHeHus obpatnmbl? U cocTosiHms npenapaTta gMCKpPeTHbI?

Hy>xHo Ob1510 ybeanThesi, 4TO BCe 3TO HE Pe3ynbTaT METOAMYECKUX OLLIMN-
BOK, 4TO 3TU OTANHUA He ODBACHAIOTCA HEFOMOreHHOCTBIO pacTBOpa, pas-
HbIM 0OBbEMOM MOopuUWii PaCTBOPOB, Pa3HON KOHUEHTpaumeli benka, pa3Hoi
TeMnepaTypoii, pasHbIM Ka4eCTBOM CTekna u ¢opmbl npobupok. Ha ato
noTpeboBaNOChL MHOrO JIET.

Ha puc. 1 n 2 nzobpaxen, B ka4ecTse nnnocTpauun heHOMEHa, pe3yib-
TaT TUMMYHOIO OMNbITa TEX NIET, B KOTOPOM 5 okTabps 1957 roga nsmepsnace
AT ®-a3Has aKTUBHOCTL MOC/EA0OBATENLHO OTOMpaeMbix ¢ 15 cekyHAHBIMN
nHTepBanamm 173 paBHbIX nopuumii pacTBOpa aKTOMUO3MHA:

a) BugHo kak B painone 40-ni nopumn AT®P-asnas akTMBHOCTL npena-
paTa HA4YMHAET YMEHbLUATLCS, YMEHbLUAETCA no4vTu B 2 pa3a k 66-i
npobe M BHOBL pe3KO BO3pacTaer, HaduHas ¢ 70-i npobel. U cHo-
Ba (PEPMEHTATNBHASA aKTUBHOCTL YObIBaeT B paiioHe 120-145 npob n
CHOBa pacTeT K KOHLLY OMbITa;

6) cywecTByloT "'NMpeanoYTUTENbHbIE' 3HAYEHUS] N3MEPSEMON BENYMu-
Hbl. DepmeHTaTMBHAs akTUMBHOCTL B paiioHe 360 n 200 ycnoBHbIx
EAVHULL PEANN3yeTCsl 3HAYNTENLHO Yaule, YeMm apyrue seandutbl. Co-
OTBETCTBYIOLLAA MACTOrPaMMa He MOXOXKa Ha rfiagkoe ‘HopmasbHoe'
pacnpegenetue.

Ha puc. 3 n 4 paHa aHanornyHasi uANKCTpaunst pesyibTaToB TUNUY-
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AT®-a3Han akTMBHOCTb, B YC/. €AMHMLAX

Homepa nNpo6

P

Puc. 1: NinntocTpaums CnoHTaHHbIX n3menennii (“konebannii” ¢ 6onbLwol aMnanTyaoi)
hepmeHTaTnBHOl — AT®-a3HOW aKTUBHOCTM B PacTBOPE akKTOMMO3MHA, B MOCNeAO0Ba-
TenbHbiX Npobax. OnbiT 5 okTsbpsi 1957 r. CpepgHekBagpaTuyHas amnanTtyga “pasbpoca
pesynbtatoB’ B %% k cpegHeli BenuunHe pasHa 23%. Mo ocn abcumcc — Homepa 15-
CeKYHAHBIX NHTepanoB mexpay npobamu. Mo ocm oppmHaT — depmenTtaTneHas (AT D-
a3Hasi) aKTUBHOCTb, B YC/IOBHbLIX €4MHULAX.

20
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AT®-asHaA aKTUBHOCTb, B YCJIOBHbIX €AMHULLAX

Puc. 2: Tnctorpamma — pacnpegeneHne peannsyemblX BeNW4uMH B onbiTe 5 OKTA6Ops
1957 r. o ocn opguHaT — 4ncno npob C JaHHOW aKTUBHOCTLIO.

HOro onbiTa, nocraenexHoro ‘20 ner cnycts” — 30 mas 1978 roga. B atn
rofbl Mbl B OCHOBHOM paboTann ¢ pa3baBsieHHbIMU PaCcTBOPaMun KpeaTuH-
KUHa3bl. 3AeCb TAKXE BUAHbI (PIYKTYaunm U3MEPSIEMONA BENNYMHbBI, 3Ha-
YUTENILHO MPEBLILLAIOWNE MO aMIINTYAe MeToguyeckue ownbkn (8,1% no
cpasHeHuio ¢ 1,5%).

Ha 3Tux pucyHkax BugHbI fBa OCHOBHbIX (heHOMEHa:

1) "dpesmepHo’ bonblias amnautyga pasdpoca pesynbTaToB U3mepe-
HUA 1

2) AWNCKPETHOE pacnpefeneHre NoyHaeMbIX BENNYLH, Hanu4mue “'paspe-
weHHbIX' 1 “3anpeweHHbIX’ COCTOAHMIA.

Kak ctano sicHo B pe3ynbrate ganbHeliwei paboTel, amnintyga pas-
bpoca pesynbraToB U popMa AUCKPETHbIX pacnpegeneruii (dopma coot-
BETCTBYIOLMX MACTOrPaMM) MOTYT N3MEHATHLCSA HE3ABUCMO APYT OT Apyra.

B 50-e rogbl y MeHsl OblIO MHOFO MHTEpPeCHbIX 3agad. Ho 3aHumMaTbes
VMU NPU HANMYMN TAaKOro pa3bpoca pe3yNbTaTOB U TaKMX CTPaHHbIX pac-
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BpeMA OT Hayasla U3MepeHUH, MUHYTbI
Puc. 3: VIameHeHune CKOpOCTN KpeaTWHKUHA3HOU peakuuy BO BpemMeHu. Vlnntoctpauums
"Makpockonuyecknx cpnykTyauuii’ ckopoctn peakumn AT®P 4 kpeaTuH = KpeaTuH-
docdart + AP, katanusupyemoii pepmeHToM KpeaTnHkuHazoi. Oneit 30 mas 1978 r.
Mo ocn abcuymcc — Bpems ¢ MOMeHTa Havana peakuyuun. 1o ocu opAaMHAT — CKOPOCTb
peakumy B yCJIOBHbIX eANHNLAX.

CKOPOCTb peaKL1M, yCi. eAMHULbI
©
S

=)

Yyucno npob

:mnl_ll_lﬂ 1h HiEnl

30 40

CKOPOCTb peaKuuu, yci. e AUHULbI

Puc. 4: Tnctorpamma — pacnpegenermne pesynbTaToB usmepeHuii B onbite 30 mas 1978 r.
Mo ocu opanHaT — 4ncno npob ¢ AaHHON aKTUBHOCTLIO.

npeaeneHnli Ka3anocb MHE HEBO3MOXHbLIM. 51 pelmn CHavana BbISICHUTb
MPUYNHBI 3TUX SABAEHNIA, @ NOTOM 3aHATLCA ApPYruMK, bonee NHTEPECHBIMN
3agadamu.

Mpowno 50 net. “BoisicHenune” ewe He 3aBepweHo. Ho 1o, 4To s y3Han,
MOXET OblTh MHTEPECHO DYAYLWMM NCCNefoBaTENsIM.

CHauana s nonaran 3mn peHoMeHbl cneunuyHbLIMI UMEHHO aJisi ben-
KOB MbIlL, BOENKOBE aKTOMNO3MHOBOroO KoMmmaekca. Yepes 15 net pabotbl
“Ookaszanock”’, 4TO 3TO CBOWCTBO BOODWIE NtobbIX Benkos. K Havany 1980-x
rof0B CTaNo ACHO, YTO:

1) amnautyga “pazbpoca pesynbtaTos’ 1 PopMa COOTBETCTBYOLNX M-
CTOrpaMM MOTyT BbITh He CBA3aHbI APYr C APYrOM, OHWN SBAAOTCA
cneacTerneM pasHbix NpuynH. CMHXPOHM3ALMA U3MEHEHWI MONeKyn
6eNKkOB B pacTBOpax OTPaXkaeT Ba)KHbI€ CBOWCTBa, Morywue bbiTh
OCHOBOI MHOrMX (hU31NOJ0rMHECKNX NPOLIECCOB;
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2) AWNCKpeTHbIE pacnpeAenieHns CBORCTBEHHBI MpoLeccam ntoboili npupo-
[ibl OT DMOXMMUNYECKUX peakuuii [0 PaAMOaKTUBHOIO pacnaja, 4To B
chopmMax COOTBETCTBYIOLMX MMCTOrPAaMM OTPaXKatoTCs BeCbMa obuime
CBOIACTBa Hawero mupa. B HacTosiwee Bpemsi s gymato, 4TO B 3Tux
SABNEHUAX MPOSABASIOTC (PAYKTYaLmm npoCTpaHCTBA-BPEMEHN, BO3-
HIKAOLLKE NPy ABUKEHUN 3eMIN B HEOLHOPOAHOM MPaBNTALNOHHOM
nosne.

MHe npeacTaensieTcs HebeCnoNe3HbIM NPOCIEANTL XOg, IKCNEPUMEHTOB
U W3MEHEHWE KOHLEMUWi No Mepe 3TUX MHOTOJETHUX WCCNefoBaHul —
OT 4acTHoli buoxumun K obwei pusnke. (Hutatens He-DMOXMMUK MOXET
NPONYCTUTL 3Ty MNEPBYIO 'MCTOPUYECKYID' 4aCTb W Ha4aTb 4YTEHUE Cpasy
C OMMCaHMsI Pe3y/bTaTOB W3MEPEHWI PajMOaKTUBHOCTM 1 PIYKTyauuii B
CAyHadiHbIX NpoLeccax.)

1.2 “KoudopmauvoHHbie kosnebanus” 0enkos mbiwy. BonHbl
CTPYKTYPHOII NepecTpoiikn sogabl

Mocne HeckonbKMx NeT MCCNefoBaHWA, ANs OOBACHEHNSA CTPAHHOro 'pas-
6poca pesynbtator’ nameperunii AT D-a3Hoi akTUBHOCTY DENKOB aKTOMUO-
3MHOBOrO KOMMJEKCa, s “Hapucosan’ Takyto kaptuny [2,7,9,10,12]:

71 BenKN CYLIECTBYIOT B HECKOLKUX NOYTU PABHOBEPOSTHBIX COCTO-
AHNSIX — B PasHbix KOH(OPMaLUsAX MaKpOMOJeKyn ¢ pasHoii dep-
MEHTaTUBHOW akTUBHOCTLIO. I 3T koHOpMaUMOHHbIE COCTOSHUA
nepexoasT OfHO B APYroe fo aHasorun ¢ sisfieHneM noanmopdHoi
KpucTannmsauum — nobexgaer To ogHa, 1o gpyras ¢opma. B npena-
paTe MpOXOoAAT BOJIHbI CTPYKTYPHOU NepecTpoiikm — “‘koHdopmauu-
OHHble Konebanus'. MocpeaHukom, obecnevnBalOWMM CUHXPOHM3A-
LN KOHPOPMALIMOHHBIX NEPECTPOEK BO BCEM MAKpooDbeme, s CHU-
TaJsl BOJIHBI CTPYKTYPHOI NepecTpoiiki BOAbl, BO3HUKAIOWME NpU MO-
SABJIEHUW N UCHE3HOBEHNA TUgPOdOBHBIX 1 rMpOcNIBHBIX YHACTKOB
MaKpoMonekyn (npu “OTKPbIBAHMN W 3aKpblBaHUW CKJIAZOK- PTOB”
Ha NOBEPXHOCTU MaKpPOMOJeKyn beska).

MpugymaHHbie MHOIO “BOMHLI CTPYKTYPHOI nepecTpoliki Boabl' npen-
CTaBAsAN CODOIO NepeopUEHTALNIO AUNONEN BOLLI NPY M3MEHEHNW CBOCTE
NOBEPXHOCTN — OT rmApoduaLHOl K rugpocdoboii. iameHeHuns, nepeopu-
eHTauns 6NMXKafLIero K KOHTAKTHOM NOBEPXHOCTYU CJIOS! BbI3bIBAIOT N3Me-
HEHNSI OPUEHTALMN CIEAYIOLMX CIIOEB U TakK Jajiee — A0 NPUXoAa 3TOi BOA-
Hbl MEpPeopMeHTaLMM K MOBEPXHOCTU APYroi Mosekynbl. M3meHeHus KoH-
popMaLy OFHON MONEKYNbI CUHXPOHU3YIOTCA € U3MEHEHUSIMU KOHOp-
MaLumn SPYroW, aHaNOrMYHO “3aTarmBanunto’, “3axeaTy’, CUHXPOHM3aLMN OC-
UMINSATOPOB (HaNPUMEP, MasiTHUKOB, NOABELLEHHbIX K ODLeli 0CHOBE). DTO
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Mornia ObITb MHTEpecHas 3a4adva O CMHXpPOHM3auny becrnopsfouHo Koneb-
JIOLLMXCA OCLMNNSTOPOB B TPEXMEPHOW Cpege.

VcnoBueM OCyLLIECTBNEHNS TaKUX 'MaKPOCKOMMYECKNX KOH(OPMAaLMOH-
HbIX KoNEbaHuii” fonxHa ObITe BAN30CTL COCTOSHUSA CUCTEMBI K (Da30BOMY
nepexogy, K "KpuTndeckoii Touke” (‘korga pagmyc koppensuuii hnyktya-
unii beckoHeqeH").

KapTuHa nosiyyanacb CTPOWHONW 1M MOrAa CAYXKWTb OCHOBOIN 0DBbsCHe-
HNA MEXaHN3Ma Ba>XHbIX 6|/|OJ'IOrVI‘-|eCKI/IX SIBJIEHUN: CbepMeHTaTVIBHOrO Ka-
Tannm3a, 6|/|OJ'IOrVI‘-IeCKOI7I NOABUNXHOCTW, FTeHepaunm n BOCNPUATNA aKyCTU-
YECKUX 1 3NIEKTPOMArHUTHBIX noseli (nocnegHee — NOCKOALKY MaKpoMOsie-
KYJbl — 3/IEKTPETHl — COAEPXKAT (PUKCMPOBAHHBIE IMEKTPUHECKINE 3apsifbl,
LBVDKEHNE KOTOPBIX N CO3LAET 3NEKTPOMArHATHBIE MO ).

Takue nepexofbl N3 OAHOIO COCTOSIHUS B IPYro€ COKPATUTENbHbIX Den-
KOB MblLULL — 6eJ'IKOB AKTOMMO3NHOBOIro KOMMNJIEKCa — Ka3aJIMCb MHE O4Y€Hb
€CTECTBEHHBIMMN UMEHHO ANst 3TUX DENKOB. ITa MX CNOCODHOCTL Mpu HEOD-
XOLVNMOIA CTPYKTYPHOUW OpraHm3auumn moraa bbl ObITb OCHOBO puTMuYe-
CKOIl aKTMBHOCTW CepAua, JIeTaTeNbHbIX MbILIL, HACEKOMbIX U MELNEHHbIX
KonebaHunii, HanpuMep, NepUCTaNbTUKN KALIEYHNKA.

O1n unpgen Gbinn nopaepxanel Cepreem Esrenbesnqem Ceseputbim,
JlbBom Anekcangposudem baiomencpenbgom wn nebom Muxainosndem
®PpaHkoM N CTann BNOCNEACTBUUN NPOrpamMMoii NCCnepoBaHnii Halwel na-
6opaTtopun B lywmHo. I'. M. ®panky HpaBuncsa obpas monekys benkos-
bepmenToB, “xytowux’ cybctpatbl. KapTtuHa ata yenekna Amutpus Cep-
reesuda Yeprasckoro n mbl ¢ Hum u HOpuem Vicaakosudem Xyprutsim B
1966 r. cdhopmynmposann koHuenuuto “benok-mawwmna” [36, 37].

11 “camonpon3BosibHbIE U3MEHEHNS CBOWCTB Denka'’, BCneacTsne CuH-
XpoHn3auun payKTyaumii B 30He ¢pa3oBoro nepexona noanmMopgHoii cncre-
Mbl, 3aHUMAIN MEHSI MHOTO JIET 11 COCTABWAN NPeSMeT MHOMMX NybnmnKkaLnii.
HekoTtopbie u3 Hnx [2,7,9,12,15,16] mHe 6b1 x0Tenoch cnacTn ot 3abseHus.




lasa 2

MoxeT ObITb 3TO KonebaHus? Buonornyeckume yachi.
PaboTta cepgua. lNepuctanbtuka kuwedHuka. Koneba-
TeNbHasaA NpUpoaa MMEHHO MblleYHbIX DenkoB, NPosiB-
nsowanca u B ux pacreopax. MNMouck konebatenbHbix
PEXNMOB B OMOXMMMYECKMX N XUMNYECKNX MpoLeccax.
Peakuuns Benoycosa. CuHxpoHHble B MakpoobbemMe KOH-
cdopmaumnoHHbie konebaHnss makpomosiekyn OenkoB ak-
TOMNO3MHOBOIr0 KOMMJeKca

KapTuHa “camonpon3Bo/sibHOMO" CUHXPOHHOrO MepexoAa BCEX MOJIEKYN B
obbeme N3 OJHOro BO3SMOXKHOIO COCTOSIHWS B ApYroe eCTECTBEHHO MprBesa
K npobneme konebaTeNbHbIX PEXUMOB B DNONOrMYECKMX N XUMUYECKUX
cucTeMax.

WccnepoBanus konebaTesibHbIX peXXMMOB B Broaormy KpaiiHe akTyasb-
Hbl. ViMn 0bbsicHsaeTcs 3aMevaTenbHblii heHOMEH “Oronornyecknx 4acos’
[38], puTmuueckas paboTa cepgua v NepucTanbTUKa KUWeYHUKa, Koneba-
HUS B NIETaTENbHbIX MbILILAX HACEKOMBIX, @ TAKXKE KONEDaHUS YNCNEHHOCTH
nonynsaunii n np. MeHsi yBiekna MbIC/b: B PacTBOpPax MbIWEYHbIX Genkos
NPOSIBNAIOTCA CBONCTBEHHAs 3TUM DesikaM CMocoBHOCTL K PUTMUYECKAM
M3MEHEHUsAM COCTOsIHWIA. B cepaue n B KUWeYHWKe 3T CBOWCTBA NPOsIBAS-
IOTCS1, @ B TPON3BOJILHON MYCKY/1aType OHN MOAABJEHbI, ‘3aperynmpoBaHsb!’.
B pactBopax 370 nogaBneHme CHATO n konebaTeNbHbIE PeXXUMbl NMPOSIBAS-
toTCA.

Hy>kHO 6b1510 yOeanTbCs B HAMYNKN TaKUX PEXXVIMOB HA MOJIEKYJISIPHOM,
Broxumunyeckom (a He br3MONOrNHECKOM) YPOBHE.

OpfHaKo B rOMOreHHbIX CUCTEMAX BO3MOXKHOCTbL KOJIEBaTENbHBIX peXxi-
MOB Ka3a/jlacb Torga obpasoBaHHbIM JIIOASAM COBEPLUEHHO HepeanbHoii. INo-
sTOoMy, Korga B Te e rogbl B. 1. Benoycos oTKpbin cBOMO, CTaBLyiO BMO-
CNeACTBAN 3HAMEHUTON, KONebaTeNbHYIO peakuuio, ero CTaTbio OTBEPIIIN
PELEH3eHTbl — OHM XOPOLUO 3HajM PAaBHOBECHYIO TepMogmHamuky. B cra-
Tbe Benoycosa bbin NprBeAeH peuenT — KOHUEHTPALMI PEareHTOB 1 COCTaB
peakLUVOHHON cMecy — cMewaTb 1 noligyT konebanus. .. Ho Ha peueHseH-
TOB 3TO He MOLECTBOBANIO — 3a4eM MpPOBEPATb 3aBEJOMO De3rpaMoTHbIE
yTBEpXKAeHUs. .. A ¢ “XypaoxkecTBeHHbIMN NOAPOOHOCTSIMI' paccKasbIBato
06 aToii cutyayun B [35] — B TOM Ymncae n o Moem “HepeHOM™ CNOCOBCTBO-
BaHWUM onybankoBaHms eguHcTBeHHOR cTatbn B. M. Benoycosa [39].

B 50-e rogbl, Korga s genan nepebie MNOMbITKN OOBSCHUTL CTPaHHbIi
pa3bpoC pe3yNbLTAaTOB NPU N3MEPEHUSAX CKOPOCTU DNOXUMUYECKUX PEAKLINIA,
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y>Ke CyLLeCTBOBala CTPOiiHAsi TEOpUSI aBTOKOMEDATENbHBIX NPOLECCOB. DTy
Teoputo npeanoxunn u paspabortanu, scneq 3a A. lNyankape, matematukn
n duzukn. Mocnegosatens Mykankape A.Jlotka B 1911 roay npeanoxu
cuctemy auddbepeHLnanbHbIX YpaBHEHWN, pelleHne KOTOPbIX CBUAETENb-
CTBOBAJIO O BO3MOXHOCTM KONEDAHMNI KOHLUEHTpaunii Npy B3anMOAERCTBIN
[BYX NepemMeHHbIX (Ha CaMoM Aiene — Tpex — NCTOYHMKA “nuwn’”’, ">kepTBbl’
n “xuwHrkn'). 31a cnctema Obina ycosepiencTsoBaHa B.BonbTeppa, no-
ayunswmnm B 1920 r., B KavecTBe peleHns cuctembl auddepeHumanbHbIx
ypaBHeHuii, He3aTyxatowme konebanuns [40,41].

Npes konebaTenbHbIX peXXMMOB — Ha OcCHoBaHuu pabotbl A. JloTku,
6bina ncnonszosana .M. Jlazapessim B 1915 r. gna obbsacHeHus usmo-
normyeckux konebatesbHbIX npoueccos [42].

B coseplieHHom Buge Teoputo konebauii paspaboranun B CoBeTckom
Cotoze B wkone J1. V. Mangenswramma n A. A. Augponoea [41]. Ha oc-
HOBaHWUM 3ToOl Teopuu B bU3MKe ObLIM MONYYEHbI MHOTUE MPAKTUYECKU
BaXKHbIE CNEACTBUSA.

Ho xumuku n Guoxummkn 3Ty Teoputo He 3HajuW M MNOJarann Hego3-
MOXHbIMU KONEDAHMSI B TOMOTEHHBIX pacTBOpax (CMCTeMax), Tak Kak mc-
XOAUAN N3 PABHOBECHON TEPMOANHAMUKMN, KO COBEPLUEHHO HEBEPOSITHO
JONYyLEHNE HAXOXKAEHNS DONLLLIMHCTBA MOJIEKYA, TO B OQHOM, TO B ApYyrom
COCTOSHUN.

[osToMy 1 OblIO OTBEPrHYTO pELEH3EHTaMU W HE ONyLIMKOBAHO CO-
obuenne b.T1. benoycosa 06 oTkpbiToii um peakumun. [Mostomy He Obi-
na npuHsata k 3awmte B Muctutyte Xumudeckoii Prsmkn gucceprauus
N.E. CanbHrkoBa (npsmoro ydeHuka A.A.Angponosa u [.A. ®pank-
KameHeuKkoro), noCBsLLEHHAs BO3MOXHBIM MEXaHU3MaM XMMUYECKMX KO-
nebaTenbHbIX peakurii (N OH 3aWMTWA 3TY ANCCEPTALMIO MO3XeE, B TI. [opb-
KOM, B MHCTWUTYTe, pyKoBoANMOM AHApPOHOBbIM) [43-45]. 3To Tem bonee 3a-
MeuatesibHo, 4To B MiHcTtutyte Xum. @nsuku nsyyann konebdbatenbHbie npo-
LIECCbl B FETEPOreHHbIX CUCTEMAxX — '‘XOJIOAHbIE NaaMeHa' — nepuoanye-
CKMNe BCMbILWKN Npn OKNCaeHnn napos ocgopa — npu 0ObSCHEHNN KOTO-
pbix 1 bblNa co3gaHa TeopUs LEenHbIX MPOLECCoB, n 4To B 3ToM WHcTnTyTe
Obinn BbINOMHEHb onybnnkoBaHHblie B 1939-1941 r.r. ctathu . A. ®pank-
KameHeukoro no teopumn xummdeckux konebaTenbHbix npoueccos [46-48].

Sl Takke B Hayase He 3HAN Teoputo KonebaHuii, He 3Han pabot JloTku,
BonbTeppol, Ban-gep-lMonsa, PpaHk-KameHeLkoro, He 3Han 1 3aMedaTesb-
Hoii kHuru ®. M. LLlemsknuna u M. P. Muxanesa [49]. Ho, HasepHoe, 3Tn
uaen “HoCUINCh B BO3Ayxe W BOWN B MOe ‘noaco3HaHue’ u3 3toro “Bo3-
ayxa’.

... EcTecTBEHHO, MeHsi MHTepecoBafnn BCe BapUaHTbl KOEDATENbHbIX
PEXUMOB, B TOM HYUCJE N TE, AJIsl KOTOPbIX YXKe CYLECTBOBAa TEOPUs KO-
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nebannii. B moeii kHure [35] pacckasaHo ob nctopum “Beixopa B cBeT Kosle-
batensHoii peakuuu Benoycoea u 0 Bknage B uccnegoBaHme 3Toli peakumm
A.M.XabotuHckoro. 3ta peakuus, ¢ Ha3BaHmem ‘‘peakuus Benoycosa-
MKabotuHckoro”, wmpoko n3sectHa Bo Bcem mupe [50-52]. Jemonctpaums
3TOW peakuuy CnocobCTBOBAIA NONYAAPN3aLMN 'aBTOKONEDATENbHBIX 1 aB-
TOBOJIHOBbLIX WAEHA B Pa3HbiX HayyHbIX gucuunanHax. Boobuwe, B 60-e n
70-e ropbl HacTano BpemMsi MOMYJISPHOCTU MPUNOXKEHWI Teoprmn Koseda-
Huii. Bce bonee nonynsipHoii ctaHoBunacs npobnema “Grionornyecknx 4a-
coB” [38]. 3To cka3anocb M Ha YCKOPEHWM OTKPLITWIA kojebaHuin B Gro-
xuMundecknx npoueccax [35]. Bbuin oTKpbiThl konebaTenbHbIE NPOLECCHl B
FAVKONN3E U KoNebaHns popmbl N PYHKLNIA MUTOXOHAPWIA. DTO obLee Ha-
CTPOEHNE PacnpOCTPAHMIOCh M HA KOHLENUMIO “KOH(POPMALUMOHHBIX KOJie-
GaHniA" — COCTaBUMBLLIYIO OCHOBHOE COfepXaHue Moero goknaga 21 maprta
1966 roga, ¢ oaobpeHnem NpuHATOro y4actHukamu 1-ro “konebatensHoro’
cumnosmnyma [9].

2.1 TMyuwuHckue konebatenbHbie CUMMNO3NYMbI

B pacnpoctpaHenun “konebatensHoii ngeonornn’ cnegyet OTMETUTL PoOJib
cneymanbHbIX CUMNO3NYMOB, c06|/|paeMb|x HaMn B nyLIJ'I/IHO.

1-biti BcecotosHbiii cumnosnym “no konebatesnbHbIM npoueccam B 6ro-
JIOTUYECKNX W XNMUNYEeCKUx cructemax’ coctosncs B [NywmHo, Ha 6aze Ha-
wero nHctutyta brodusmkmn 21-26 mapta 1966 roga.

MouTn cpasy Mbl n3ganu kHUry — Tpyabl 3Toro cumnosuyma [53]. Khu-
ra okasanacb odeHb akTyanbHoi. (PacckasbiBanu, 4to ee ogobpunn, “ona
6bina Ha ctone” y npesugeHta AH CCCP M. B. Kengebiwa.)

Cocrosnocs euie gga “konebaTtensHbix’ cumnosuyma. Vix ocHoBHOe co-
epxaHme — cucrembl AndpdepeHunanbHbix ypaBHeHU, Kak mogenei ouo-
JIOTNHECKNX N XUMNYHECKNX NPOLECCOB — HAMNPABJZIEHNE, NOJyHNBLUEE HA3BA-
Hue “cmHaHepreTrka'. B cumnosnymax y4acTBOBasN BbIAAIOWMECS NHOAN.

Nccnepoearne konebaTenbHbIX PEXXUMOB B BMONOrMYecKnx npoueccax
cTano pecnekTabenbHbIM HaNpasieHNEM B HayKe. 30€Ch 3aMeHaTeNbHO CO-
4eTaNIOCh NOCTPOEHNE MAaTEMATUYECKNX Moaenel — cuctem audpdepern-
asIbHBIX YPABHEHMIA N 3KCMEPMMEHTAIbHAS NPOBEPKA Mx npasunsHocT. Ho
MHE CTaHOBWJIOCH SICHO, YTO K MOeli 3afaye BCE 3TO OTHOLUEHUS HE UMEET.
MpaBunbHbIx KoNebaHuii B MOMX OMbiTax HeT — ecTb daykTyauum. Moctpo-
eHue anddepeHunanbHbix ypaBHEHNHA ANt n3y4aembix MHOIO (payKkTyaum-
OHHbIX) NpoLeccoB HeBo3MOXHO. OCo3Han s 3TO He Cpasy.

MeHs 3axBaTuna mpges CMHXPOHHBIX B MaKpoobbeme pacTBopa n3me-
HEHWUA KoHpopMaunii Makpomonekyn 6esnkoe. Monekynbl BeayT cebsi Kak
huskynbTypHUKIM Ha napage Ha KpacHoli nnowaan. ¥ cumtan, 4to B pac-
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TBOpE OenKoB MbiwL, — DEsIKOB aKTOMMO3MHOBOrO KOMIMJIEKCA — MPOSBAS-
FOTCA CBOMCTBEHHBIE 3TUM BefikaM CNOoCOBHOCTU K pUTMUYECKM KoNebaHn-
am. CnocobHOCTN, 1OBEAEHHbIE B XO4E 3BOJIIOLUNN [0 COBEPLUEHCTBA B CEPi-
Ue 1 B MagKnx MbILILAX, 1 ‘nogassieHHble’ B ‘Npon3BosibHbIX  NONEpeYHo-
MoNOCaThIX MbILILAX.

MpekpacHas usnka — CUHXPOHU3ALMA KOH(POPMALMOHHBIX N3MEHE-
HUA OTAENbHBLIX MONEKYN BENKOB NPW NOCPEACTBE BOJAH CTPYKTYPHOI nepe-
CTPOWMKN BOAbI, HAXOAALLENCA MeXAY MOJIEKYIAMMU. . .

Lenbilii komnneke 3agay A5 NCCNEf0BaHNs BO3HUKAN BBUAY 3TOW Kap-
Tunbl. Miccnegosanue cBOMCTB caMux Monekyn Heska — U3MEHEHNA UxX KOH-
dopmaunn. Monck cnocobos permcTpaummn CUHXPOHHBLIX B Makpoobbeme
n3mMereHuii kondopmavuuu monekyn. Vlccnegosanue ycnosuii, cnocobersy-
IOLLNX BOJIHAM CTPYKTYpPHOW nepecTpoiiku Bogbl. HakoHew, BbisicHeHMe pe-
anbHbl W, B CAMOM [ene, pa3Hble CTPYKTYpbl B Boge? He cTonbko OTBETHI
Ha BOMPOCbI, CKOJIbKO (POPMYJINPOBKA 3TUX BOMPOCOB 1 PE3y/ibTaTbl 3KC-
NEPUMEHTAJIbHbIX OLEHOK NPaBWILHOCTU 3TUX BONPOCOB. JTO ObIIO coaep-
XaHune Moel goktopckoin ancceptauun [12]. Ee 3awwmra 11 mapra 1970 r.
Oblna CBA3aHa C ApaMaTU4YecKMMK COBbITUSMU 1 Asaunack Oonee 7-mu
yacos. [Nporosiocosann Bce “3a”. He3abbiBaembl NONOXKUTENbHBIE BLICTYN-
nevns .M. ®panka, C.E.Cesepuna, C.B.Konesa, [.C.YepHasckoro,
B. O. lUnukutepa.

Hncceptaumsa Gbna OCHOBaHA HA pe3yNbTaTax MHOXKECTBA onbiToB. Ho
MEHS HE OCTAaBJSASIN COMHEHUS:

B camom nu gene peub nget o6 nameHeHusax kondopmauun? B ca-
MOM N Aiefie N3MEHEHUS1 MAaKPOMOJEKY BENKOB CUHXPOHHBLI B MaK-
poobbeme? B camom nn gene B pactBopax DenkoB MponcxoasT npa-
BUAbHbIE KONebaHmsi, a He chydalivble daykTyauun? B camom nn
fene 3To CBOICTBA Anwb Genkos mbiwu? B camom sn gene eopa
MrpaeT KYeByto ponb B 3Tux ceHomeHax? U ecnm ga — peanbHa
JIN KAPTUHA HANNYUS HECKOSIbKNX ‘CTPYKTYP' BOAbLI N UX Nepexoq, n3
opHoll B fpyryto?

2.2 B camom au gene 310 nameHeHusi Kondpopmauunn?

WNamenenns dpepmentaTnsroi (AT®P-a3Hol) akTUBHOCTU He 0Bs3aTesnbHO
ABNSIOTCSA CNEACTBUEM U3MEHEHUT KOHOPMAaLIMKU MaKPOMOEKY (PEPMEH-
ToB. Hy>xHbl Obin gpyrue xapaktepucTuky Takux uameHeHuii. S BbiOpan
ele aBe — onpeaeneHne cnocobHOCTN K aacopbumm KpacuTeneil n pagno-
AKTUBHbIX aMVHOKNCAIOT 1 Onpegenedune Yncna u goctynHoct SH-rpynn.
970 ObLM OMBITHI, aHANOrNYHbBIE OMBITAM C 'BUTANbHBIMU KpacuTeasmMu'
[.H.Haconoea n B. 5. Anekcangposa [54]. Hapsagy ¢ kpacutensmu s unc-
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NOJIb30BaJl MeYeHble PafMOAKTUBHBIMU N30TONAMU aMUHOKUCAOTHI [55].
Vsmenenns kondopmaumm 370 — M3MEHEHUS COOTHOWEHUS ruapodub-
HbIX U rUAPOPOOHBLIX PaaUKanoB aMUHOKUCIOT U AocTynHoctn SH-rpynn
A1 COOTBETCTBYIOLWMX PEareHTOB Ha MOBEPXHOCTU Makpomosekyabl. Ko-
JINYECTBO MOJIEKYN KPAacMTesIeil HeliTpaabHOro KpacHoro, 6poMTumMonoso-
ro (nnn GpoMdEHONOBOr0) CUHETO N MEYEHBIX aMUHOKWCIIOT, CBA3bIBAE-
MbIX DESIKOM, N3MEHANOCH C TEMU XXe PIYKTYaUnsiMn, 4TO U W3MEHEHNs!
cbepmenTaTuBHON akTUBHOCTM. Takxe namensnca u Tutp SH-rpynn B oT-
JenbHbIX nopunsax pactsopa benka. Habnrogancs oyenb bonbwoi pasbpoc
pe3yNbTaToOB MPU N3MEPEHUMAX 3TUX MOKA3aTesleil B pacTBOPaxX HaTUBHOrO
Genka. U, (3170 oveHb BaxkHO!) — 3TOT pa3bpoc pe3ko yMeHbLIancs, npu
NPOBEJEHUN TaKUX XKE U3MEPEHNIA NOcne NpeABapUTENbHONM SeHaTypaunn
6enKkoB UNM NOC/E BHECEHWNSI B PaCTBOP '3aBTPaBKU

BbiBOg 0 CMHXPOHHBLIX B Makpoobbemax n3meHeHusix KoHdopmaumn
MaKpOMOJEKy DENKOB COOTBETCTBOBA 3TUM pe3ynibTaTam.

[dns 0bbsACHEHNS CUHXPOHHOCTN M3MEHEHNS KOHIOPMaLMM BCEX MaK-
pOMOJIEKYST B PacTBOpe, st NMPUAYMAaJ YNOMsIHYTble BbilL€ BOJIHbI ''CTPYK-
TYPHOIA NepecTpoiikn BOLbI , Nepefatowne N3MEHEHNS OT MOJEKYbI K MO-
nekyne. CnyuaiiHo (unm He cnydvaiiHo) obpa30BaBLUNECS MAKPOMONEKYbI
B KAKOI-TO OAHOW KOH(popMaLmu CiyXaT B 3TOl rmnoTese 3aTPaskoi, no
KOTOPOI NpuobpeTaoT Takylo e KOH(MOPMaLWIO ApYrue MONEKYSbl. JTO
Oblna KAPTUHA, aHANIOMNYHASE CMCTeME C MOJIMMOPHOR KpUCTanan3aunu,
C NOCTOsIHHBIMI (BO/IM3M paBHOBECMS) MEPEXOfAaMU — MEPEKPUCTaan3a-
uneii — n3 oaHoi dopmbl B apyryro. /13 3Toil KapTuHbI BO3HMKNA ngest
“onbITOB C 3aTpaBkoii’.

2.3 Onbitel ¢ “3aTpaBkoii’ NOOTBEPXZAOT MAOEH MOAMMOpPGHON
KpucTtannusauuum

B s1ux onbiTax konebaHus CBORCTB BENKOB MbILLL, NPEKPALLAIUCHL MPU CMe-
wmBaHmm nopuuii benkosbix pacTeopos ¢ pacteopom AT®. MNpouncxoguna
“chbukcauyms’ cocTosiHMS, 3aCTUMHYTOrO B MOMEHT TaKOrO CMELUMBAHUS. ITn
(pMKCMPOBaHHbBIE COCTOSHIS OTANYANNCE MO (PEPMEHTATUBHOR aKTUBHOCTY
UAN No KOoHUeHTpauun Tutpyembix SH-rpynn B pasHbix npobax. Moatomy
“3aTpaBkin’ NoAy4anuck pasHoro kadecTea. IddekT 3aTPaBKY NPOSIBASICA
npu nobasaeHnn Manoi YacTn pacTBOpa Takoro puKCMpoBaHHOro beska K
OCHOBHOMY 0bObemy pactsopa. Ul B 3Tom ocHOBHOM 0DObeme B npucyTCTBUN
3aTpaBKM NpeKpawanuch konebaHus (paykTyaunm): nociefoBaTenbHO OT-
Oupaembie M3 3Toro obbema Npobbl UMeNN OaHY 1M Ty e (C TOYHOCTLIO
MeTofa) hepMEHTATUBHYIO aKTUBHOCTL uau TuTp SH-rpynn. Jas pasubix
3aTPaBOK BENINYUMHbI PEPMEHTATUBHON aKTMBHOCTM unn Tutpa SH-rpynn,
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Puc. 5: Nnnioctpauus deHomeHa “3atpaBku”. OnbiT 28 okTabps 1963 r. Tutposa-
Hue ymcna goctynueix SH-rpynn 1,25 x 10~4 M pacteopom AgNO3 B pactsope aktu-
Ha. Cneea "KOHTponb' — BUAHbBI KPYMHO-aMMAUTYAHbIE “KOHMOPMALMOHHbIE KonebaHus"
(0 =21,6%). Cnpaga “onbiT”: amnintyaa konebanuii (pnykTyaumii) pe3sko yMmeHbLIAETCS
(o0 =5,4%) nocne npegsaputensHoro fobasnenus 1/4 obbema Toro >ke pactsopa 6esnka,
dukcmposanHoro AgNO3 (“satpaekun’). Bce monekynbl 6enka 0kasbiBalOTCA B OAMHA-
KOBOM COCTOSIHUM, COOTBETCTBYIOWMM cocTosiHuto (Tutpy SH-rpynn) satpaeku. Camoe
BaXKHOE — MOFYT bbITb MOMy4YeHbl pa3Hble 3aTpaBKy, C pasHbiM TuTpoMm SH-rpynn. lMpu
nx gobaBneHnn B pacTBOp TUTP OCHOBHOI MacChl 6enka OKasbIBAeTCst COOTBETCTBYIOLLNM
TuTpy 3atpaeku. Mogpobhee cm. B [12].

Ha KOTOPbIX "YCMNOKanBaancy KonebaHus, OblI COOTBETCTBEHHO PA3HbLIMUA.
WNnntoctpauns deHomena 3aTpaskn gaHa Ha puc. 5 (B3saT1o us [12]).

3TI/I ONnbIThbl 6b|J'|I/| AyHWUM A0NONHNTESIbHBIM CBNAETENIbCTBOM HEMETO-
OMYECKMX MPUYMH KoNebaHnii CBOMCTB Denka: npy “MpoYnx pasHbIX YC/IO-
Busix' — 0e3 3aTpaBku ‘pasbpoc pe3ynbTaTOE' — CpeaHeKBagpaTuyHast
amnantyga — coctasnanmn 20%, ¢ satpaskoii 2-5%. Ho, rnaenoe, onm nog-
TBEPXKAaAM OCHOBHYIO NAEI0 — B CAMOM fief1e, BeCb MaKpooObeM pacTeopa
Genka dpukcnposanca (“kpucrtannusosancs’) TO B 0gHOM, TO B apyrom {co-
OTBETCTBEHHO Pa3HbIM 3aTpaBKam) cocTosiHuu. MHOro neT cnycrsi, aHano-
FMYHasi KapTUHA KpucTaainsauyun — npuobpereHns koHgopmMaumnu coot-
BETCTBEHHO [ODABMIEHHOW 3aTpaBke — Obisia NpeasioxkeHa ajsi 00bsCHeHNs
CBOICTB NPNOHOB — 6eJ'IKOB HaKanJMBAOLWNXCA B MO3ry >XMBOTHbLIX NMpn
HEKOTOPbIX TsHKENbIX 3aboneBaHusix (kypy, bonesnb Anburerimepa u np.).

2.4 B camom nu gene n3meHeHUsi Makpomosekyn 6enkos CUHXPOH-
Hbl B Makpoobbeme?

CUHXPOHHOCTL KOH(POPMALMOHHBIX U3MEHEHU MONeKyn OenkoB crnefoBa-
N1a 13 camoro akTa “MaKpoCcKoNnMYHOCTH 3(hPeKTOB — B KaXKAOMN nopummn
pacTeopa 6b110 orpomHoe (nopsaka 10'7!) monekyn 6enka. 3aragouHoii
Obina 0bpaTMMOCTL 3TUX M3MEHeHul: ‘BCe pa3om’ MONEKYNbl NEPEexoasT
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TO B 0fHO, TO B apyroe coctosiHne!? CtpaHHol Bbina OTHOCMTEIbHAS MeA-
NIEHHOCTb 3TUX NEPEXOL0B, NPU XaPAKTEPHbLIX BPEMEHAX KOH(OPMaLMOHHBbIX
konebanuii oTaenbHbIX Monekyn nopsaka 107191077 cekynapl, CMHXpOH-
Hbl€ B MaKpoo61:eme N3MEHEHNSA MAKPOMONEKYST MPONCXoAnn 3a BpeMeEHa
nopsifiKa CeKyHf.

B Takux cutyaumsix rnaBHoe — AOCTOBEPHOCTH (heHoMeHOB. [lonoxu-
TE/IbHbI/i OTBET HA 3TOT FNaBHbIA BOMPOC CNEAOBA U3 MPSMbIX OMbLITOB MO
nsmMepeHusim hepMeHTaTUBHON akTUBHOCTU uan Tutpa SH rpynn 8 nop-
UMsax pacTeopa Denka, oTOMpaembix M3 Pa3HbIXx TOYEK oDbema pacTBopa.
K 3Tum onbiTam st BO3BPaLLLAICs HEOAHOKPATHO HAa NPOTsHkeHun nodTtm 15
net, ot 1960 pgo 1975 r.r.

51 Hayan 3Tk ONbITLI, YBEYEHHbI naeeli konebaHuii, T.e. N3MEHEHUS-
MU CBOWCTB MOJIEKYN DenKa B CUy “BHYTPEHHUX, GUHAMUYECKNX MPUYNH’,
Mte He xoTenocb AonyckaTtb, 4TO HabJsloAaemble ‘konebaHus’ — cneacTene
BHeWwHuX npudnH. VI s oTBepran obbacHeHne HabnoAaemMbix U3MEHEHMN
,D'e|7ICTB|/|eM KAKNX-TO BHELWWHUNX NMPU4KH. OTBepran, NOCKOJIbKY 3aBUCNMOCTb
OT "BY/IbrapHbIX BHELIHUX NPUYNH — HEOAMHAKOBOCTN TEMMNEPATYpPbI, OCBE-
LWEeHNs 1 T.N. UCKJIIOYANACh TLATENbHOW NOCTAHOBKOI OMbITOB C cobatoge-
HVeM “MpUHLMNA NMPOYNX PaBHLIX YCNOBUIA . A 0 DoJslee 3K30TUYECKNX BIN-
AHUSX 51 B TO Bpems He ayman. Ho Bce Ob1no He Tak npocTo — pesynbTathl
ONbITOB 4ACTO HE AONYCKan OAHO3HAYHYHO TPAKTOBKY.

B nepBbix onbiTax 3toii cepun 15 okTsabpa u 1 Hosbpa 1960 r. — no-
cnegHux onbitax Ha Kadegpe MeguuuHckoii paguonorun LAY (¢ 20 ge-
Kabps s ouumnansHo ctan cotpygHukom Pusundeckoro dakynsteta MIY)
— pacTBOp aKTOMMO3MHA U3 0DOLLero cocyga pasnuau B Tpu npobupkun n
yepe3 18 munyT Boigepxusanus npu 20°C 13 s3tux npobupok ¢ 15 cekyHa-
HbIMW WHTEPBAaMN Mbl OT6I/IpaJ'IVI paBHbLIE nopuUunn N onpeaensanm B HUX
AT ®-a3Hyt0 akTUBHOCTL. Pe3ynbTaThl ObIM HE OY4EHb YETKUMM, HO, TEM
He MeHee, Obl1a BUAHA CUHXPOHHOCTL (CH(A3HOCTL) N3MeHeHNs hepMeH-
TaTMBHOW aKTUBHOCTK benka B NOpuUMsAX pacTBOpa, HAXOASLLErocs B TPex
pasnuyHbix cocypax (puc. LU-1 u puc. LLU-2 8 [12]). 9 cpenan BbiBoa:

Konebanus ceoiicTe Oesika B CaMOM [efie NPONCXOASAT CUHXPOHHO B
MaKpoobbeMax pacTBOPa M 3Ta CUHXPOHHOCTL COXPAHSIETCS, HECMOT-
Psi Ha HaxOXAEHWe nopuuii pacTBOpa B PasHbIX COCYAax.

Ons 3Tux onbITOB ObLM MaNo yAO0OHbBI BbICOKO-KOHLIEHTPUPOBAHHbIE re-
neobpasHble npenapartbl akToMno3mHa. Yepes 2 roga, nocie HanakneaHus
pabotbl Ha kadegpe Buodunznkn Ha Pusdake, mbl cTanm pabotatb Ha
OTHOCUTENIBHO Masio-KOHLEHTPMPOBAHHBIX PAcTBOpax akTuHa (a noToM u
apyrux 6enkos). Onpegensan tutp SH-rpynn amnepomerpuyeckum tut-
poeaHnem. Bmecte ¢ Hunoti Angpeesnoti CmupHoBosi Bbinnm nocTaBneHbl
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Puc. 6: VinniocTpauma CUHXpOHHOrO M3MeHeHnss TuTpa SH-rpynn B pasHbix nopumsx
pacTeopa akTuHa. OnbiT 9 okTabpsa 1963 r. Mo ocu abcuyncc — spemsi. Mo ocn opguHaT
— TuTp B Ma 1,25 x 10~* M pacTteopa AgNO3 [7].

OMbITbI, HEMOCPEACTBEHHO CBULETENBCTBYIOLME O CUHXPOHHBIX N3MEHEHNSIX
CBOWCTB MOJieKyn benka BO BCEM MaKpOCKOMNYECKOM obbeme mnpenapara.
Cepreii Hukonaesny Yepros cpenan ocobyto “WwecTu-xBocTyto' nuneTky,
MO3BOJAIOLLYIO OfHOBPEMEHHO OTOMPaTh 6 OAUHAKOBbLIX MOPUWIA U3 COCY-
[a C pacTBOpPOM Denka M OfHOBPEMEHHO (PUKCMPOBATL UX B OTHAENBHBIX
npobupkax ¢ peareHTom Ans onpegenerust SH-rpynn (pacteop ammuaka-
Ta cepebpa). OgHoBpemeHHble namereHnsi Tutpa SH-rpynn Habmopanu Bo
Bcex 6-Tu nopuusx (uHorga B 4-x) pacTteopa. DT0O BUAHO Ha puc. 6.

5, He cMyLWasch Tem, YTO MOpPLMKM PACTBOPA HAXOQWANCH B Pa3HbIX
cocygax, cenan BblBOL: '3HAYMT, B CAMOM [JEJie, 3TN M3MEHEHUS| OQHOBpE-
MEHHO MPOUCXOASAT BO BCEM MaKpoCKonmyeckom obbeme pacteopa’l Mue
Ka3asioCb BMNOJIHE BEPOSATHLIM, YTO, MPU HAaAMBaHMM ODLIEro pacTeopa ben-
Ka B OTAeNbHblE COCyAbl, konebaHus “He cOMBatoTCsA" M NpPOJOIKAtOTCS C
ToiA e dazoii. [poTne gonyuieHns obycnoBneHHOCT KonebaHnii BANAHN-
AMU BHELUHNX CUJT CBUAETENbCTBOBAIN, KaK Ka3asoChk, PE3y/bTaThbl OMbITOB
C BPEMEHHbIM OXJIaXKAeHMeM 4actn npob. ITo Obln “KopoHHble ONbITHI"!
B 6 npobupok Hanmsanm no 6 My OOHOrO W TOrO € PacTBOpa aKTWHA
npu temnepatype 27°C. 3atem Tpu npobupkun oxnaxganu go 0°C n yepes
10 muHyT cHoBa Harpesanu go 27°C. 3atem “6-xBocToii’ nuneTkoii, ¢ 15
CEKYHAHbLIMW WHTEpBanamu, n3 Bcex 6-tum otbupanu nopumum no 0.5 mMn n
drkcmpoBanm nx B aMmmuavHom Oydepe osi NocCieayroWero onpeaeneHs
tutpa SH-rpynn. Kak BugHo Ha puc. 7, konebanus yuncna tutpyemsbix SH-
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Puc. 7: CunxpoHHoCTb koiebanuii Yncna Tutpyemeix SH-rpynn B 6-Tu nopuusix pacteopa
akTuHa. Caeur casbl npy BpeMeHHOM oxna)kgeHunm pacteopoB No. 4—6. OnbiT 12 HOAGps
1963 r. Ocb abcuyuce — epemsi. Ock opauHaT — TuTp SH rpynn — mn 1,25 x 1074 M
pacteopa AgNO3 [7].

rpynn B pasHbix cocygax (!) ¢ ogHUM 1 Tem >xe pacTBOPOM aKTUMHA OKa3bl-
BatoTcs crHdasHbiMu (cuHxpoHHbiMi). Bpementoe oxnaxgerune namenser
chazy konebaHuii, CNOCOBHOCTL K KOTOPBIM COXPAHAETCA NOCAE BO3BpalLe-
Hust k Temnepatype 27°C. CnegoBatensHo, konebaHusi He ODyCaOB/EHbI
LEeCTBUEM BHELLIHUX CUI.

OaHako, Mornio ObITe U Apyroe OOBSICHEHME — OXJAXKAEHHbIN Benok
xyxe (MHaYe) BOCNPUHMMAN BHELIHEE BO3AENCTBUE 1 NOTOMY NpOWU3OLUEsN
casur hasbl konebanuii. Torga 310 anbTepHaTUBHOE OObBACHEHUE “‘He npu-
XOAWO MHE B rosiosy’.




lasa 3

He tonbko 6enku mbiwy! JTtobble 6enkn!

K cepepgune 1960-x rogoe co3panochb BnevaT/ieHWe HEKOTOPONi 3aBeplueH-
HOCTUN NCCNeA0BaHMI siBNeHUs "aHOManbHO  Bonbluoro pasbpoca pesynbTa-
TOB VI3MepeHVII7I Pa3nn4HbIX CBOWCTB 6eJ'IKOB AKTOMWO3NHOBOIroO KOMIJIEKCA.
CnocobHOCTL MX MOMEKYN K CUHXPOHHBLIM NEPexXofamM 13 OaHOl KoHbopma-
Luun B Jpyryto npegcrasnsnack buonornyeckn BaxkHoli B cuctemax buo-
JIOTNYECKON MOABMXHOCTU, B PUTMUYECKON aKTMBHOCTI CEPAEHHON, neTa-
TE/IbHbIX 1 rnagkux Mblwy. OCTaBanoch eLie MHOXXECTBO BOMPOCOB O MEXa-
HU3Max 3TOW CVIHXpOHHOI7I AKTUBHOCTW. HO B LI€EIOM MOXXHO 6bIJ'IO nonaraTtb
KApTUHY MPOSICHEHHOIA.

OpHako Kk atomy Bpemenn Enuzasera [lasnosHa Yersepukosa obHa-
PYXIraa MOJIHOCTLIO aHANOrMYHbIE “KOH(POPMALMOHHBIE KOeDaHns" npn
M3MEPEHMAX KPEATVHKNHA3HOI peakunu [22-26]. B otaunuve ot pubpun-
NAPHBbIX 6eJ'IKOB AdKTOMUNO3NHOBOIro KOMMNNEKCA, KPEAaTUHKNHA3a — KOMMNAKT-
HbIf rNODYNsIpHbIT DENOK C OYEHb BBICOKON KaTalMTUYECKON aKTUBHOCTLIO.
Ee chepmeHTaTuBHAA aKTUBHOCTL NPOSIBASIETCS B YPE3BbIHaiHO pa3basieH-
HbIX PacTBOpax, MPU OTHOCUTENILHO OYEHb DOMLLUNX PAaCCTOSIHUAX MEXAY
Monekynamu. B pacTeopax KpeaTUHKMHA3bI Mbl OBHAPYXXWK BCE OCHOBHbIE
nposieneHns “mMakpockonuyeckux dayktyaunii’ [26]:

CnepoBatenbHo, “KOH(OpMaLMOHHbIe koNnebaHus" He ABASIOTCS Cre-
uudprnyHecknM CBOMCTBOM DESIKOB aKTOMMO3UMHOBOrO Kommaekcal

ECTeCTBeHHbIM nocne 3Toro 6bIJ'IO NnpoBeAEHNE aHAJIOTNYHbIX U3MEpe-
HUIA CKOPOCTM peakumm B PACTBOpPAxX BCEX AOCTYMHbIX HAM B TO BpeMs
bepmeHTOB (KpeaTWHKMHA3a, NUPYBATKIHA3A, WesovHas docdaTasa, nak-
TaTAErnAporeHasa, aLeTUaXoNnHaCTepasa, Tpuncut). Berogy nposensnnce
“koHpopmaumnoHHbie konebaHus — (IYKTyaunn CKOPOCTEN N3MepPSIEMbIX
peakuuii 1, COOTBETCTBEHHO, FMCTOrPaMMbl XapakTepHoii gopmbl [16, 19]
(cm. puc. 8).

K 1975 roagy Ob1n1 cchopmMyiMpoBaH BbIBOA: CUHXPOHHbIE B MaKpoObbeme
obpaTumble N3MEHEHUs KOH(POPMALMN MaKPOMOJIEKYT — “KoHpopmMauu-
OHHble Konebanuss" — ceBoiicTeo BCex benkos. CBUAETENBCTBOM CyLLECTBO-
BaHNS QUCKPETHbIX KOH(OPMALMOHHBIX COCTOSIHUIA MaKpOMOJEKYN Denkos
OblNM ANCKPETHBIE PACpefesieHns Pe3yabTaTOB U3MEPEHNA — rMCTOrpam-
Mbl C ABYMSA, TpeMA U 6OJ'IbLIJVIM HNCNAOM BbIAENEHHBIX 3Ha4eHun n3mepa-
€MbIX BESINYVUH.

C atoro Bpemenn (¢ 1973 r. no 1981 r.), bnarogaps COTPYAHNYECTBY C
E. . YerBepnkoBOA, HaWMM OCHOBHbIM ODBEKTOM CTajsa KpeaTUHKMHA3a.
Ha pacTteopax 310ro 6enka, a Takke Ha NpenapaTax akTOMUO3MHA, Mbl BOC-
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CKOpPOCTb peakunH, ycia. e JUHULbI

Puc. 8: nntoctpauus cxoactea dpopmbl ructorpamm B onbitax ¢ AK + AXPUD (18 siu-
Bapst 1979 r.), Tpuncurom (31 sinsaps 1979 r.) n kpeaTuHknHasoii (26 gekabps 1978 r.).
FucTorpammbl cxofHoii “naen cdhopmbl’ HabAOAAIOTCS NPN N3MEPEHNAX CKOPOCTEl dhep-
MEHTATUBHBIX peakuuii KaTannsmpyembix TPUNCMHOM WM KPEATUHKMHA30M 1 peakunm
ackopbuosoii kncnotel (AK) ¢ guxnopderonnipoderonom (AXDPUPD).

NPoON3BEJIN BCE OCHOBHbLIE PE3Y/IbTAThI, MOJYYHEHHbIE paHEE HA nNpenapaTtax
6e/IKOB aKTOMMO3MHOBOIrO KOMIIEKCA, U NOAYYNIN Psif HOBbIX 3¢pheKTOoB.

Hanbonee neMOHCTPaTUBHBLIM NPOSIBAEHNEM 0DCYK4aeMbIX (DEHOMEHOB
M Ha 3TOM ODBbEKTE SIBASIOTCA Pe3yAbTaThl OMbITOB C CUHXPOHHLIMU M3ME-
HEHVSIMU CBOWCTB NOpuMii pacTBoOpa, OTOMPaeMbIX U3 PasHbIX TOYEK 0ObeE-
Ma NN A3d>XKe HaxoAsLNXCsa B Ppa3HbIX COCynax. VIMeHHO 3TN ONbIThbI 6b|J'II/I
NOCTaBJIEHblI HA HOBbLIX O6'beKTaX C NPUMEHEHNEM HOBbIX METOANHYECKNX
NoAXOHOB.

Tenepb Mbl pabotanu ¢ “2-xBocToiMu’ nuneTkamm (C 6-XBOCTbIMMA C
JOCTaTOYHOW TOYHOCTBIO Moria paboTtate Tonbko H. A. CmupHoBa). [3me-
psnn ckopocTu bepmeHTaTuBHbIX peakumii: AT®-a3Hyl0 aKTUBHOCTL ak-
TOMMO3MHA N KPEaTUHKUHA3HYIO peakumio kpeatukunasel (E. T Yerse-
pukoBa n B.B.Pbibuna) nan tutp SH-rpynn. Takon ggoiiHod nuneTkoi
13 pa3HbiX Tovek obbema pacTBopa benka oTbupann no age OANHAKOBLIX
nopuun pacTBOpa M BLIIMBAMW WX B BE 3apaHee NPUroTOBJIEHHbIX MYCTble
npobvpku uam npobupkmu ¢ pacTBOpoM CybCTpaToB (hepMeHTaTUBHOW pe-
akuMK 1, Nocie TLWATENLHOrO, O4HOBPEMEHHOrO nepemMewuneanns (“'ABol-
HOM MeLwankoi'), N3MEPSIN CKOPOCTL COOTBETCTBYIOWEN peakuun u TUTp
SH-rpynn. Bce Bocnponseognnoce — Mbl BULEN CUHXPOHHBLIE U3MEHEHNS
(bepmeHTaTVBHOR akTMBHOCTK U TUTpa SH-rpynn kak B ogHOM 0ObLiem co-
cyfie, Tak U B pasHbix cocypax. ‘@PeHomen” He ncues. (XoTs amnanTyaa
konebanuin bbina B Havane 1970 r. HeBbICOKOIA. )
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Puc. 9: CunxpoHHoe nameHeHne ATP-a3HOW aKTUBHOCTY B NOPLUSX KOHLEHTPUPOBAH-
Horo (12,5 mr/mn) pacTBopa akTOMMO3MHA, HAXOAAWNMXCs B PasHbix cocyaax [6]. Ocb
abcuncc — spemsi. Ocb opanHaT — Mepa (DEPMEHTATUBHON aKTUBHOCTH.

B onbiTax ¢ akTOMNO3MHOM paBHbIE MOPLMIN PACTBOPA MPeABaPUTENLHO
oTMepuBann B BONbLIOE YUCNO NyCTbix Npobupok. MNocne aecATkoB MuHyT
HaxXOXAEHUS NOPLNiA PaCTBOPa B Pa3HbIX COCYAax, Mbl Opanu no ase Takue
npobupku, AoGaBASAN B HUX PAcTBOP CYOCTPaTOB M M3MEPSN CKOPOCTb
peakuun B Kaxkgoii n3 Hux. [Mapbl npobupok nogbupann cnyvaiinsim obpa-
30M, HE3ABUCMMO OT BPEMEHM HA/IMBaHUS B HUX pacTBopa bepmeHTa.

Ha puc. 9 n3obpa>xkeHbl pe3yibTaThl ABYX TaKNX OMbITOB, MOCTAB/EHHbIX
16 n 17 masn 1972 roga. Mpounssoannu nameperua AT®D-a3Holi aKTUBHO-
CTV B NOPLMSX PacTBOPa akKTOMNO3MHA (KoHUeHTpauus Genka 12,5 mr/mn)
npeaBapuTENLHO OTMEPEHHBIX ABOWHON NUNETKON B NycTbie npobupku. Ye-
pe3 10 MuHyT B ouepeaHble aBe NpOOUPKW TakXKe ABOWHON NMUNeTKol po-
6asnsann pacteop AT®, n nocne nHkybaumm onpenensinin KOHUEHTPALWIO
otwenuBwerocs npn rugposnnse AT® munepanbHoro docdara — mepy
hbepMEHTATNBHOR aKTNBHOCTH.

Ha puc. 10 n30bpa>keHbl pe3ynbTaThl [ABYX aHANOMMYHbLIX OMbLITOB C
onpegeneHnem pepMeHTaTBHON aKTUBHOCTM KpeaTuHKMHA3bl. B 3Tux onbi-
Tax KOHUeHTpauus Genka 6bna 1073 mr/mn (1). Ha puc. 11 aHanornunbiii
onbIT BaneHtuHel BuktoposHbl Peiburoli ¢ onpegeneruem Tutpa SH-rpynn
B PAaCTBOPE KPeaTUHKMHA3bI, Npu KOHUeHTpauun Genka 3 mr/mn [27].

HagepHoe, 310 “‘caMble r1aBHbIE” OMbITbI B CCAELOBAHUSAX ‘CUHXPOH-
HbIX KOH(OPMaLMOHHBIX KonebaHmii' B pacTBopax benkos. Mbi Bu-
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OMM, B CAMOM fJefie, CUHXPOHHbIE, OBpaTUMble U3MEHEHNA CBOWCTB
6enkoB B Makpoobbemax ux pacTBOpoB. Tenepb, Gonee 30-tu ner
“cnycTa”, MHE Xaflb, YTO Mbl HE CTANM UX NPOAOJKATE — 3046eCh OCTa-
JIOCb MHOTO HEPELLEHHbIX 3a[a4 Ha MHOIO JIET UCCAEn0BaHNIA.

OpHako yxe Tora Ka3anocCh KpanHe COMHUTENbHBIM, YTODbI B OTAENb-
HbIX NPObMpPKax Tak AOTr0 COXPaHsSAMCh Obl Ha paccTosiHuu, 6e3 npsMoro
B3aMMOIENCTBNA MOJIEKYJI, CUHXPOHHBIE 'KOH(POPMaLMOHHbIE KonebaHus'.
Kpome Toro, konebarms Obin “HenpasnabHOR' (hopMbI 1 B BJIVHHBIX Bpe-
MEHHbIX PsAax He yganock ODHapYXnUTb Kakux-n1nbo vetTkux nepmogos. bo-
Jlee BEPOATHON Ka3anoCh N3MEHEHUE CBOMCTB DENKOB NOZ BANSIHUEM KaKNX-
TO BHELHWX CUI.

3.1 Onbitel Ha kponukax 1952-1959 r.r.

CTpaHHO, 4TO naes CyuwleCTBOBaHMSI BHELUHUX MPUYNH, NPUMEHUTENBHO K
hAyKTyaunsiM pe3ynbTaToB U3MEPEHUT, TaK MEAIEHHO CTaHOBMIACh B MO-
eM co3HaHum goMuHaHTHol. CTpaHHO, Tak Kak no4yTtn 3a 20 neT [0 OnbITOB
1970-x rogos, B 1952-1959 roael, 5 noayyYun yorneuTeNbHble pe3ynbTaThl B
onbiTax Ha kposukax [56]. B aTnx onbiTax nocne BeefeHus pacteopa pa-
AnoakTueHoro dpoccpata B KPOBOTOK, NPU CUHXPOHHOM OTOOpE OANHAKOBbLIX
nopuuii KPOBU Yy ABYX HMKAK HE CBSA3AHHLIX APYr C Apyrom (Kpome CBsi3n
obLeii cynbbOoiA. .. ) KPONMKOB, B UX KPOBU HabAOAANNCH MOPA3UTENLHO
CMHXPOHHBIe KoNebaHns koHueHTpauun docdata (puc. 12).

B 3Tom onbiTe 04HOBPEMEHHO ABYM KpOJiMKaM OblnO BBEJEHO B Kpae-
Bble BeHbl yxa no 50 mkKn paguoaktueHoro docdata. 3atem ¢ nHtepsa-
namMn B 3 MUHYTbI U3 KPAeBOA BEeHbl APYroro yxa, OAHOBPEMEHHO Y ABYX
KPOJIMKOB, Dpann TOYHO OTMEpMBaeMbIe NPODLI KPOBN 1 N3MEPSIN MX pa-
LMOAKTUBHOCTL — Mepy KoHueHTpauuu docdaTta B KposoToke. Yepes 2
Yyaca Takum >Xe nyTem Obino BBefeHO B KposoToK no 300 mr meawHana
n ewe no 50 mkKu 3?P-chocdbata. Mog BAnsiHMEM MegmHana amnanTyga
konebannin pe3ko Bospocna. CMHXPOHHOCTL (CUHEGA3HOCTL) COXpaHMNACh.
JTa CMHXPOHHOCTL MOXET ObITb ODBACHEHA TONLKO BANSHUEM Ha XKUBOT-
HbIX KaKOrO-TO BHELUHEro mnosis.

Sl npugyman Torga Takoe oObACHEHME: NOA BANSIHUEM KONebaHuii BHeLw-
HEro 3NEKTPOCTATUYECKOrO NOJIS N3MEHSIIOTCS 3apsifibl HA MOBEPXHOCTMN H-
JNOTENS KPOBEHOCHbIX COCY0B. [10BEPXHOCTL 3Ta Tak BENUMKA, YTO ABUXKY-
WAsACS NO Kanuaasipam KpOBb MOKPBLIBAET 3Ty MOBEPXHOCTL TOHKOWA MieH-
koii, TonwumHoli 0,2 mm. [MoaTomy, Npu N3MEHEHUUN 3apsiOB 3TO MOBEpX-
HOCTW, MPOTUBOMOJIOKHO 3aAPSKEHHbIE WMOHLI OLICTPO TO MPUAMNAIOT, TO
OT/INMAIOT OT 3TON MOBEPXHOCTU, YTO M MPUBOANT K KONEDAHUSIM NX KOH-
LeHTpaLun B pacTBoOpe.
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Puc. 12: OnbiT 30 HOsi6ps 1958 r. CUMHXPOHHbIE N3MEHEHUS KOHUEHTpauum cocdaTa
B KPOBOTOKE ABYX Kpoaukos. Wsmepenns c nomowbio 32P-cboccbata [56]. CTpenkoii
OTMeYeH MOMEHT BEEAEHUs BTOPON mopuuu pacteopa S2P-chocata n MeanHana, yse-
nnyunBatowero amnanTtygy konebawnuii. o ocn abcuymcc — Bpewmsi. o ocn opguHat —
PafuoaKTMBHOCTL B umn/mun (Ha 10 mr kposn).

W sta kaptuHa (kak u paHee “HapumcosaHHbie) BMOJIHE BEPOSITHA, HO
noka (npowno 50 net!) Hukem Gonee ne nccnegosana. Coobuierue ob
3TUX onbiTax Obino onybankosaHo B 1964 rogy [56] v BHOBbL ynomsiHyTO
B 1985 r. u 1987 r. [32,33], HO HM OAHOrO OTKJIMKA 33 MPOLIEALLINE FOAbI HA
3TK nybnvkaunm He nocnefosano... Hawwu nonbiTkn BEpHYTHCA K HUM B
90-e rofbl OblM HeygaYHbl — NPEKPaTUIACh roCYAapCTBEHHAS NOAAEPKKA
HayKun, CTannm HeAOCTYMHbI N30TOMbI, HE CTaNO AOCTaTOYHO COBEPLUEHHBIX
npubopos. . .

Takum obpazom, npogonxasLuvecs bonee 20 neT nccnegosaHns npu-
BeJU K BbIBOZY, B COOTBETCTBAM C KOTOPbIM B BOLHbIX PacTBOpax
pasnuyHbIX (He TOJLKO MbIlEYHbIX) BENKOB, NPOMCXOAST CUHXPOH-
Hble B MakpoODbeMe n3meHeHnsi KOHOPMaLMKN MaKpPOMOAEKyn. JTn
M3MEHEHUSI CBOMCTBEHHbI TOJILKO HATUBHLIM BenkamM — oHW npekpa-
LLAKOTCA MOC/e geHaTypauun BesikoB nan nocae BHECEHUS B pacTBOP
COOTBETCTBYIOLWENR “3aTpaBKn’.

3.2 3Jt1o He konebanus, a dnykryauun. OuHamudeckuii xaoc.
CrpaHHble aTTpakTopbl

NTak, k Havany 70-x romoB mpuLIOCh OTKa3aTbCs OT NpefcTaBieHuli o
cneyndry4ecknx CBOMCTBaX MMEHHO DEIKOB aKTOMUO3VHOBOIO KOMIJIEKCA.
Bbin caenan BeiBOA, 4TO HabnogaeMble ABNEHNS — CBOWCTBO CaMbIX Pas-
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Hbix (Bcex?) Genkos. Mpuwnock 0TKazaTbCs 1 OT “4NCTO KoNebaTenbHOM'
mnaeonornn: B Ha6ﬂ|0.ﬂ.aeMb|X BPEMEHHbIX pAfaX HE OKa3aJ0Cb NpPaBUJIbHbIX
NepNogoB — Mbl UMENN Aen0 He C ‘mpaBuibHbiMK konebaHusimmu, a co
“cayyaiinbivMn” pnykTyaumsmu.

MpumepHO B 3TO Bpems cTasa u3BecTHa paborta . Jlopenua (cMm., Ha-
npumep, B [57]), OTKpLIBLIEro SABAEHUS AMHAMMUYECKOro xaoca. Pelenue
CUCTEMbI, COCTOSILLEl BCEro U3 Tpex AnddepeHunanbHbiX ypaBHeHW, MO-
XKET NMETb COBEPLUEHHO Cﬂy‘-|a|7|Hb||7| XapakTep, C HE3aKOHOMEPHbLIM, HE
npeackasyeMblM N3MEHEHNEM VI3Mep9|eMOI7I BEJINHNHLI B NOCNE€O0BaTENb-
HOM psifly. DTO sIBJIEHUE BbI3BANO Ype3BblyaliHblli MHTEpeC TeopeTukos. MNo-
CNefoBaN0 MHOXKECTBO KOH(bepeHUnii, cTaTeil, KHUr. Y MeHs BO3HMKNA Ha-
LeXJa Ha MpOsiCHeHWE Npupoabl Habntopaembix ayKTyaunii B pacTeopax
6enkos.

Ho noBOALHO CKOpPO CTano siCHO, 4TO 3TO HampacHas Hagexnaa. Kak
yacTo ObiBaeT, “obpaTHas 3agayqa’ 3pech He pewaetcsa. MoxHo nocTponTts
MHOrO BapuaHTOB CUCTEM, AAOWMX XaoTuyeckune peweHns. Ho no euay
Cy4aiiHOrO MPOLECCa HUKAK HENb3si Y3HATh: NPU B3aUMOZERCTBIN KaKNX
LMHAMUYECKNX MPOLECCOB MOYHAOTCS XaoTuHecKme paykTyaumn. A meHs
MHTEpPecoBany MMEHHO ‘‘MexaHm3mbl’, uU3nKa B3aUMOAEACTBNS MOEKYI,
NPUBOAALLAA K MakKpockonuyeckum sdpdpektam. Kpome Toro, cam anarHos
“cnyvaiiHblli’ BbI3bIBAJ 1 BbI3LIBAET COMHeHMsA. BnosHe moxeT ObITh, 4TO
3TOT AMArHO3 ABJMSIETCS pesynbTaToM bonee uan mMeHee CIOXKHON Cyneprno-
3ULNMN BNOJTHE NPaBWIbHLIX ‘curHanos’. Torga 3agada gas sKCnepriMeHTa-
TOPOB COCTONT B BblAENEHNN 3TNX CUTHANOB.

B nobom cnyvae Habniogaemelii “pa3zbpoc pesynbraTtos’ 3aBuCMT OT
HECKOJIbKMX (PaKTOPOB — CTENEHN Pas3fNHusl PasHbIX COCTOSHMIA (KOHOp-
MaLii) MAaKPOMONEKYS 1 CTEMEHN CUHXPOHN3ALMN N3MEHEHWUT STUX COCTO-
AHWIA BO BCEM Makpoobbeme. 3aeck HY>XHa Donbluas sKCnepuMeHTanbHas
paborta.

WNtak, “makpockonuueckune konebavus' He sensaoTcs ‘konebaHnamn’ —
3TO HeynopsifoYeHHbIE MaKpockonuyeckue (aykTyaunn. Henpustho coue-
TaHune cnoe: ‘makpockonuuyeckne' n “dayktyaunn’. .. lpaeaa, nsBecTHsl
cuTyaumn, Korga ayKTyauun MakpoCKOMMUHbL. DTO ObIBaeT B KpUTnYe-
CKUX COCTOsIHMSAX — B DoJlee nanm MeHee y3KMX 30HaxX (Ppa30BbIX MEPEXOAOB.
ﬂ B OTBET Ha 3TO COMHEHME AONYCTUJ HAJINHYNE HECKOJIbKUX MOYTU PABHO-
BEPOSITHbIX KOHOPMaLMii, KOraa peannsaums Kakoli-nnbo ogHol BO BCEM
Makpoobbeme 3aBUCUT OT BuUAa CydaiiHo Bo3HMKLwel 3aTpaBkn. OnbIThl,
Bpoae Obl, noaTBEpANAN 3Ty KapTuHy. Bo3amMoxkHO, 3TO Tak 1 ecTb Ans pac-
TBOpPOB DesIKOB.

Ho 1yt ctano sicHo, 4to “makpockonu4yeckue dpyktyauun Habnro-
patotca n 6e3 benkos. . .
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3.3 bBenku He obazatensHbl! Moxoxne dheHomeHbl NposBasilOTCA B
peakuun ackopbuHoBO KUCNoTebl ¢ auxnopdeHonuHgodeHo-
nom!

Ponb monekyn benka kasanach cHadana beccnopoii. amepenus ¢ npea-
BaAPUTEJIbHO ACHATYPUPOBAHHbLIM 6eJ'IKOM, M nocne BHECEHUA B paCTBOp
COOTBETCTBYIOLLEH ‘3aTpaBKK’, KaK CKa3aHO Bblille, Hanbonee afekBaTHoOE
CBUOETENLCTBO BEPHOCTM 3TOTO MHEHUs. 3Jecb MOSHOCTbIO cobnrogeH
MpUHUMN “NPOYMX PaBHbIX YCIOBUN . ITO YNCTBIA "KOHTPOSL" — BCE TO XKe
camMoe, Te e MeToAbl N3MEPEHNIA, nocyaa, peakTuesbl. Jluwb N3MeHeHHbI N
Genok — n “pasbpoc pe3ynbTaToB’ pe3ko ymeHbluaetca. OpHako ocTaBa-
NaCb BO3MOXHOCTb, YTO HaTUBHbIE (He feHATypupoBaHbie) benkn sSBnstoT-
CA AVWb UHAVKATOPaMMN NPONCXOAALLMX U Be3 HUX N3MEHEHNIA COCTOSHUSA
pactBopa. YTtobbl BbIUNEHNTL POSib UMEHHO MOJIeKyn Oesika, HyxkeH Obin
“KoHTponk" — Kakoi-HUbyAb npouecc, uaywnii 6e3 yyactus benka.

B 1976 romy, B KayecTBe TakOro npoLecca s B3sJl peakunto ackop-
6unosoin kucnotel (AK) ¢ cuHeii kpackoii — AnxnopgeHoNnHAOoMEHOIOM
(AXDPUD). B xope s10ii peakunn AK BocctaHasnnsaetr AXPUP u kpac-
Ka BbILUBETAET — CKOPOCTb 3TON pe€akumn Nerko N3IMePUTb NO YMEHBLLIEHWIO
ONTUYECKON MIOTHOCTMU.

B nepeomM >xe onbiTe, caenas 250 nocneaoBaTenbHbIX U3MEPEHUT 3TOl
peakunm, s MOHs, YTO, KakK ODbIYHO ObIBaeT B 3KCMEPUMEHTANLHO pa-
6oTe, cuTyauus cnoxHee oxumaaHuii. Pa3bpoc pesynbTaToB B CaMoM fene
Obin MeHblle, Y4em B onbiTax ¢ benkamu, HO POpMbI rUCTOrpaMm Obiin
Ha rna3 HeEOTNINHNMbl OT OUCKPETHBLIX TMCTOrpamMm B ONblITaxX C HATUBHbIMN
benkamu.

MoxHo bb110 caenath gga BoiBoga: 1) HaTusHbie 6enkn Gonee 4yBCTBYU-
TEbHbIE UHANKATOPLI NPOUCXOAALMX N 6e3 HUX n3MeHeHuli CBONCTB pac-
TBOPA, YEM PeareHTbl 3TOW XUMUHECKON peakuum, 1 2) TOHKas CTPyKTypa
pacnpegeneHuii pesynbTaToB N3MEpEHnii, bopma rmcTorpamMmm, He 3aBUCnT
OT amMnauTyasi pa3bpoca pesynbTaTos.

Mbicnb 0 BO3MOXHOW HE3aBMCUMOCTUA APYr OT Apyra 3Tux Asyx (reHo-
MEHOB — aMMANTYAbl AYKTYaUniA 1 CNeKTpa “‘paspelleHHbiX’ COCTOSIHWNA,
peanusyeMbix B XO4e 3Tux pAyKTyauuii — BO3HMKaNA 1 paHblue. Tenepb
3Ta MbIC/Ib MOYHUAA NOSTBEPXKIEHNE,

C sToro BpeMeHM HalM WCCAEeNOBaHUS MOWIN MO ABYM Hamnpas-
JNEHNSAM: MOMCKAM MNPUYUH, ONPEAENoWMUX "aHOMaNbHO 0oNbLyH”
amnantygy dhayktyauuii n npuuunH, onpegenstowyx ¢opmy rmcro-
rpaMm.

Peakuus AK + OXPUDP okazanack o4eHb yaoOHOR MMEHHO 4151 BTOPOi
3af1a4m — uccneaoBaHus opmbl ructorpamm. Peakuus naet B HeliTpanb-
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HoW cpepe. PeakTuBbl gocTynHbl W gewesbl (B OTAMYME OT npenapaTtoB
bepmenToB). MoXHO rOTOBUTL NUTPbI PacTBOPOB UM NPOBOAUTL MHOMME
cotHu u3mepenuii. bonee TOro, yaanocb aBTOMaTU3MPOBaTh NOCTAHOBKY
onwitoB. Cepreii Mieanosuy bopogun nzobpen CMNJIAB — Cucremy lMpu-
6opos JlabopaTopHoii ABTOMaTU3aLMn — 3TOT KOMMIEKT Npubopos npons-
BOAM aBTOMATUYECKU BCE OMEPALLUN, BbIMOAHABLUMECS PAHEE BPYUHYIO —
OTMEpUBa TOYHbIE OOBEMbI PACTBOPOB PeareHTOB, CMELLNBA UX, BKIIOYA
M3MEPEHNSI ONTUYECKON NAOTHOCTM, NMPON3BOANI U3MEPEHUS, MblIJ KIOBETY
1 NPON3BOANI CEAYIOLLEE U3MEPEHNE HEPES TOYHO 3a4aHHbIA NPOMEXYTOK
BpeMeHn. Pe3yibTaThl n3MepeHnia coxpaHsanch Ha nedTe camonucua [58].

Bcnepcteue atoro, B gansHeiiem DONLLWIMHCTBO CaMbix pa3HOODpas-
HbIX MO LENSIM ONbITOB Mbl MNPOBOAW/IN, MW3MEPSiIi CKOPOCTb peakuun
AK+ OXDOUND,

Kak yxe oTmedeHo Bbiwe, 370 yBnederue peakuuen AK + IXPUO,
B ywepb onbitam ¢ benkamun, HagepHoe, Obino owmnbkoii. Kak-to ocra-
JINCb HE3aBEPLUEHHBIMU WCCIEAOBAHUS MHOMUAX YAWBUTENBHbIX MpOsiBie-
HUli cBOWCTB GenikoB. Hy>XHO ObINO Obl MPOAC/IKUTE OMBITHI C OAHOBpPE-
MEHHbLIM OTOOPOM MpOD M3 pasHbix TOYek obuiero obvema M OnbIThbl C
3aTpaBkoii. Kak-To He ObLIO MOJYEPKHYTO, 4TO, He ODyCNoBAeHHas Me-
TOAVYECKUMY NPUYMHAMM, aMNINTYAa pa3bpoca pe3ynbTaToB B ONbITax C
Genkamm, Kak npasuso, Gosblue amMIANTYAbl NPW N3MEPEHMUSIX CKOPOCTU
peakuun AK 4 OXPND,

Y1006l 06BSCHUTD, Kak Ka3aa0Ch, NOJHYIO NAEHTUHHOCTL (hEHOMEHA B
onbiTax ¢ befkaMy 1 ¢ 3TOM peakLnii, s NpULLEN K BbIBOAY, YTO BO3HUKLIEE
paHee NPeAnoOIOXKEHIE, B COOTBETCTBIMN C KOTOPbLIM DENKn SABASIOTCA ANLUb
VHAVKATOpPamu 3MeHeHU CBOWCTB BoAbl (BOAHBIX PACTBOPOB), BEPHO. DTN
M3MEHEHNSI CBOMCTB BOAbI NposiBnstoTcs u B peakunn AK + IXOND.

3.4 Moxert 6biITb hrykTyaunu CBOWCTB OESIKOB M CKOPOCTU pe-
akyum AK + OXPUD nuwb oTpaxcaldoT U3MEHEHUs CBOWCTB
Boabl (BogHoro pacteopa). OnbiTbl C FOMONOIUYHBLIM PALOM
cnuptos u ¢ D,O

D70 NpefnonoXeHne ‘CTOMAO MHE MHOMMX NIET XWU3HW — Oblau npous-
BefIEHbl COTHU OMbITOB, B KOTOPbIX S MbITAJCs BbIACHUTb, KakK W3MeHe-
HUS BOAHbIX PAaCTBOPOB BAUSIIOT Ha ‘Makpockonm4yeckme KOHMOPMaLUNOH-
Hble kosebanms Genkos”. Ha ocHoBaHun gonyuwieHns onpegensitolein ponu
M3MEHEHMTA CBOWCTB BOAbl (BOAHBIX PacTpoB), ObLIM NpoOBeAeHbI AeTasb-
Hble UCCAELOBAHMS 3aBUCMMOCTM aMMINTYAbI Habntogaemblx payKTyaunii
ot Temnepatypbl, pH, koHueHTpauun coneii (MOHHOW CuAbI), N3OTOMHO-
ro COCTaBa BOAbI, WOHOB TSDKEJbIX META/JIOB, MOYEBUHbI, OPraHNY4ECKUX
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pacteopuTeneii, ocseweruns. OcobeHHo getansHo Obina nccnegoBaHa 3a-
BUCUMOCTbL aMManTyAbl PAYKTyaLmii OT KOHLEHTPaUMMU Pa3inyHbIX anu-
haTnyecKnx CNMPTOB — YJIEHOB FOMOJIOMMYECKOrO psila — OT MEeTaHona
4o okTaHona. Bce atn pesynbraThl, nonydenHbie go 1969 r. cymmupoBaHbi
B [12, 16]. Pesynbratel, nonyyeHtble nocne 1970 roga Takke B OCHOBHOM
onybaunkosaHsl [16,59].

Mol Hawnm (B COOTBETCTBAM C OXWUAAHUSMU) Y3KME 30HbI KOHLIEH-
Tpauuii CNMpTOB, COOTBETCTBYIOLUME IKCTPEMAJILHO BbICOKMM aMIINTyAam
aykTyaunii. U 311 30HbI ObIAW pa3HBIMYK 415 Pa3HBIX CNMPTOB. JTa KapTu-
Ha COOTBETCTBOBafa MpPEACTaBMEHNAM O 30Hax pa3oBbix nepexopos. Oa-
HaKO Hall OOBEKT OKa3anicsl Ype3BblyaiHO cnoxHbim. Bnonve pocrosep-
HbIE PE3Y/IbTaThl OAHUX OMLITOB YaCTO PE3KO NPOTUBOPEYMAN PE3ybTaTamM
aHaNOrNYHbIX OMbITOB, MOCTAB/IEHHbIX B APYroe BPemsi. DTy NpOTUBOPEYNS]
MO OOBACHATLCS MHOXXECTBOM MPUYMH, BbISSICHEHNE KOTOPbIX NOTPebo-
BaJ10 Obl MHOTOMIETHEl paboThbl.

Mounm gaBHuM yBRedeHuem ObIO M3ydYeHMe U30TOMHbIX IPPEKTOB, B
TOM Yncie usotonHbix apdpektor D, 0 [60,61]. Cnepys aTomy yBreueHuto,
Mbl, Ha MPOTSXKEHWUN PsijA NIET, OCYLLECTBUAN MHOTME AECATKM OMbITOB MO
BANAHNIO HeboMbWKNX KOHUeHTpaumii DO Ha amnantygy dayktyaunii u
copMy rucTorpamMm npu U3MepeHUn CKOpOCTeli (PepMEHTATUBHBLIX peak-
unii n peakumn AK + OXPUD. B s1ux onbiTax Obina Hagexaa pasanuntb
BJMSIHME HA BOAHBIA PAaCTBOP M HA MOMeKysbl benka.

Camblit obwuii pesynbtaT 3TMX onbitoB — DO yxe B kOHUeHTpauun
1% 3ameTHO BnseT u Ha amnanTyay daykTyauui n Ha bopMy rucTorpaMmm
(pnc. 13 n 14). T namenenns He cesizabl ¢ BausiHnem D20 Ha monekynbl
benka — cxopHble 3hheKTbl ObIAM MONYHEHbI NPU U3MEPEHUSIX CKOPOCTN
peakun AK + AXOUD (puc. 15).

MoxHo ObI10 cenaTh BbIBOA: B COYETaHWM C Pe3ynbTaTamul OMbITOB
C rOMONIOrMYHBIMU CMIMPTaMN, N3MEHEHUSIMN UOHHOM CUbl N TeMnepaTy-
pbl, onbiTel ¢ D20 cBnaeTensCTBYIOT 0 NpaBaoONOACOHOCTY NPesnONoKeH NS
0 AOMUHUPYIOLLER ponn dyKTyaunii CBOWCTB BOAbI B (beHOMEHE MaKpo-
CKOMMYecknx hyKTyaLuii CBONCTB GENKOB M 1 APYruX pacTBOPEHHbIX Be-
LLEeCTB.

OpHako, Yepes HEKOTOPOE BpeMsi Mbl OOHAPYXINU MOXOXKYIO KapTUHY 1
npu npoeegeHumn peakuum AK + OXPUD & 30% pacteope ataHona. Bpag
JIN B 3TOM CJ1yHae MOXHO OblS10 roBOpUTL O TOHKIX 3dbpekTax dhyKTyaumm
CTPYKTYPbl BOfbI.

Kak oTMeueHO Bblllg, yXKe B OMbITax C CUH(A3HLIMU N3MEHEHUSIMU B
nopuusx pacTBOpOB Oeslka, HAXOAALLMXCA B Pa3HbIX COCYAAX, BOBHMKAN Bbl-
BOg, 00 0DYC/NIOBNEHHOCTN HabMOLAEMbIX SIBAEHWN KAKUMU-TO BHELUHUMMN
BausHusiMu. B CBA3M € 3TUM Mbl HEOLHOKPATHO OCYLLECTBASIN MHOFOME-
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Puc. 15: WameneHne hopmbl rucTtorpamMmbl Apy U3MEPEHUSAX CKOPOCTM peakuuu
AK+ OXPUND B 1% D20. Onbitel 31 siveapsi — 06 chespans 1979 r.
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CAYHbIE CEPUU OMbITOB B MOMbLITKAX YCTAHOBUTL BO3MOXHYIO MPUPOLY 3TNX
BHELLHUX (DAKTOPOB.

3.5 Bo3moxHoe BAMSIHME BMAMMOro CBETa Ha “MakpocKonu4yeckue
cdhaykTyauun” B pacrsopax besnkos

B HaLnx 06bl‘-IHbIX OonblTaxXx Mbl CTapaJnCb UCKNAKYNTb TPUBNAJIbHbIE NC-
TOYHNKN BO3MOXXHbIX apTeraKTOB: KOJ'Ie6aHI/I9| B 3J'IeKTp|/|‘-|eCKOVI cetn, TemM-
nepatypsl, pH n T.5. Ho ocTaBanacb BO3MOXKHOCTb BAMSIHUSA HA NOJyHae-
Mble pesyabTaTbl KaKUxX-TO Noseil v nsnydeHunii. MepBbiM KaHAMZATOM HA
ponb “‘BHewHero dhaktopa’ Obin BUgMMBIA CBET.

B 1965 r. 8 oneitax Upurer JIbBoBHbI Jlucosckoii BbIN0 OTMEYEHO Cy-
wecTBeHHOE (B 2 pa3a) ymeHblueHure aMnauTyabl (uiykTyaunii Tutpa SH-
rpynn B pactsopax akTuHa nocne 30-cekyHAHOro npeasapuTensHoro (o
otbopa npob) OCBeleHNs NaMNON HAaKaNMBaHUs Yepe3 TemnsoBol (Boas-
Hoi) cbunbTp. B 1966 r. Mbl NOBTOPHO OCYLLECTBUIN MHOTE AECSTKA aHa-
JIOTNYHBIX OMBITOB C M3MepeHrem TMTpa SH-rpynn B pacTeopax akTomuo-
3uHa. lMNpepBapuTtensHoe 30 CeKyHAHOE OCBELLEHWNE, B CAMOM Jefle, CUJILHO
YMEHLLIAET AMILINTYAY pAyKTyauuii 8 pactBopax besnka. Hanbonbliee aeii-
CTBUE, NO-BUAVMOMY, OKa3bIBAE€T CBET C AJINHOW BOMHbI, 6n3KoiA K 540 HM.
Mol npegnonoxunin, 4To Takol CBET “‘pa3psikaeT’ MOSEKYbI.

OpHako camMo 3TO BAUSIHWE BbI3bIBAET HEJOYMEHUE — B MOJIEKYNAX
6enkoB HET XpOMOGOPOB, MOMIOLAOWNX CBET B BUAUMOIA obnactu!

3.6 Mol BepHynucb Kk 3Tm onbiTam 4vepe3 12 ner

B 1978 r. B. B. PribuHa nokasana, 4to kpatkoBpemenHoe (5 cekyHa) ocse-
LeHne BUANMBIM N UH(PAKPACHBIM CBETOM KOHUEHTpuUpoBaHHbix (15—40
Mr/mn Genka) pacTBOPOB KpeaTWHKMHA3bl W MUPYBATKMHA3bl NPUBOAUT K
PE3KOMY BO3pacTaHuto amnanTyabl (payktyaunii Tutpa SH-rpynn.

B cneagyrowem 1979 r., B 10-Tn bonbwimx onbitax ¢ pasdaBieHHbIMU
pacTBOpaMM KpPeaTUHKWUHA3LI, Mbl YBUAENW, YTO 5-CEeKyHOHOe npepaBapu-
TenbHoe (1) ocBewleHne pacTBOpa pepMeHTa yMeHbLIAET aMNnnTyay (iyk-
Tyauuii n 3TO yMeHbLUeHMe coxpaHsieTcs bonee yaca. OgHako, aMnauTyga
bAyKTyaunii ymeHbLIaeTcs u Npu NpegoxpaHeHn pacteopa benka ot no-
nagaHus ceerta (3kpaH u3 TemHoii bymaru) [62,63)].

Ham He yaanocs “pasobpatbcs’ B 3Tux acppekTax v BbISACHUTHL Npupogy
XpoMOhOpoB. FACHO ObINO NNLLb, YTO OCBELLEHNE BAMSIET HA UCCNEAYEMBI
npouecc. Y1o adppekT 3aBUCHT OT MHOTMX PAKTOPOB, YTO BEPOSITHON Npu-
YMHOII BAVSIHUS CBETA MOXET ObITh HAKONJEHWE U TPATA SHEPTUN B KAKOM-
TO MpoLUecce, OTBETCTBEHHOM WM 3a W3MEHeHNs KOoHOPMaLUmM OTAENb-
HbIX MOJNIEKYST UJIN 3@ CUHXPOHU3ALUUNIO 3TUX N3MEHEHNA. TaKI/IM npoueccom
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BrosHe Morso 6bl ObITh okucnenune SH rpynn [64].

O6patumoe okucnenne SH rpynn, namerenune cootHowenunst SH rpynn
n S-S cBsAZell 4acTO NPOUCXOAMT B Pa3iUYHBIX OMONOrMHEcKUX npoLec-
cax. [Nopaep>xaHne HEODXOLMMOIA BEAMYNHBI 3TOMO COOTHOLLEHWNSI — BaXKHOE
ycnoeme B xu3sHu knetkn. Ha namepennsx okncnenns SH rpynn ocHosa-
Hbl MHOTME MeToAbl B Brioxumun. Mbl, Kak NOKa3aHO BblLLE, NCMOJB30BAN
TuTpoBaHme SH rpynn Kak nokasaTesib COCTOSIHUSE MAaKPOMOJIEKY BESIKOB.
Buktop Bnagumuposuy Cokonosckuii B 70-e rofbl NpeanoXxua UCnob3o-
BaTb peakuuto okncieHns SH-rpynnel B yHUTONE NpY B3aUMOZERCTBIN C
HUTPUTOM B Ka4eCTBE NOKA3aTeNsi BO3LERCTBNA (haKTOPOB, CONPOBOXAAIO-
LLMX M3MEHEHNS COJIHEYHOW aKTUBHOCTM [65, 66]. DTOT TecT ncnonb3osaH
npy NCCIEA0BAHNSAX KOCMOMU3NYECKNX KOPPENSLMA B Pa3HbIX YCAOBUSX,
B TOM YMCJIe B apKTUYECKNX W AaHTAPKTUYECKNX sKcneanumsx (cm. Jlute-
paTypy 2-id 4acTn KHWTK).

B camom gene, B 3Tux onbiTax (Kak paHee B ONbITax C paCTBOPaMM aKTu-
Ha [6]) Obiin OBHapyXeHbl pe3Kne M3MEHEHUS Yncaa TUTpyembix SH-rpynn.
DTN N3MEHEHNST MOIIN ObITb KaK CNeACTBNEM U3MEHEHUS NX BOCTYMHOCTN
npy U3MEHEHUAX KOH(DOPMaLMM MaKPOMONEKYI, TakK 1 CnescTenem obpa-
Tumoro okucnenns. Obpatumoe okucnedne — nepexog SH-rpynn B S-S
CBSI3U — MOXET UATM MO MEXaHW3MY LiEMHbIX, CBOBOAHOPAANKANLHBIX NPO-
LLeCCOB.

370 NpefnosIoKEHNE MOKA3aa0Ch 3aC/AY>KNBAIOLLMM IKCMEPNMEHTASb-
HOW MpOBeEpKMU.

C 370ii uenblo ObIM NOCTaBNIEHbI ONbITHI C A0DaBieHMEM B pac-
TBOPbI FMAPOCYAbLMUTA, TaipoHa (n0ByLKa CBOBOAHBIX PAAKKANOB),
MPOBEAEHNSA ONbITOB B BECKMCNOPOAHOA aTMOChepe — B aTMocepe
azota unn aproHa. Yerkux acppekToB Mol He nonyunnu. CeobogHo-
pagnkKaibHasi, OKUCJANTENbHAA TNNOTE3a HE noaATBEpPpANNACDh.

Tem He meHee, s pewnn caenatb ewie opHy (3KCTpaBaraHTHYIO) no-
MbITKY NOATBEPAUTL POJb CBODOAHLIX paankanos. [ns uenHbix npoueccos
M3BECTHA MX 3aBUCUMOCTb OT popmbl cocynoB. ObHapy>keHue Takoli 3aBu-
CUMOCTU MOTJ10 BBl 03HAYATBL BaXKHYIO POJIb LEMHbIX MPOLECCOB B (peHOMEHE
MaKpOCKOMNYECKUX (DNYKTyaLuii,

3.7 3asucumoctb amMnantygbl “KOH(pOPMALMOHHBLIX KOedaHnii” B
pacteopax 6enkos ot popmbl cocynos

®opma coCyaoB MOr/1a OKa3aTbCs CYLLECTBEHHON 1 B Clydae obpa3oBaHus B
pacTBOpPax MaKpOCKOMUYECKUX arpPeratoB MOJeKyn OENKOB, CUHXPOHHO NC-
MbITbIBAIOLLNX KOH(POPMALMOHHBIE KOJEDAHNS U SABASIOLNXCS, BCeACTBUE
3TOro, reHepaTopamu akycTudeckux konebaumnii. Popma cocynos morna
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0Ka3aTbCsl CYLLECTBEHHON U NPY CUHXPOHU3ALNN KOH(POPMALMOHHBIX KOJe-
GaHNA 3NEKTPUYECKNX AUMONLHBIX MaKPOMOJEKYN Benka, reHepupyromx
npm 3TmMx KOJ'Ie6aHVI9|X INIEKTPOMATHUTHbLIE BOJIHbI. 33MaH‘-|I/IBOI7I Ka3anacCb
MHE€ N BO3MOX>XHOCTb NPOSABAEHNA COBMECTHOIO Ae|7|CTBVI$I AKYCTUHECKNX ”N
3/IEKTPOMArHNTHBIX noJsieii. PesynbTaTel “npobHbIX ONBITOB, NOCTABAEHHBIX
ewe B 60-e rogpl, He UCKNOYAAN NPABAONOAOOHOCTL 3TUX NPEANOIOKEHNIA.
B camom gene, amnantyga payktyaumii n dpopma ructorpaMm ownm pas-
ANYHbI Npu 0TOOpPEe NOpLKMIA pacTBOpa benka U3 LUANHAPNHECKOrO CTaKaHa,
KPYr/ioii KOJIObI AW MPSIMOYTONIbHOR KIOBETbI.

C 12 centabpsa no 13 oktsbps 1967 r. B Hawei nabopatopuu ObINO
NOCTaBNEHO 19 6OJ'IbLIJ|/|X onbITOB, B KOTOPbIX NCCNEAOBaJIN 3aBUCNMOCTb
amnantygel dayktyaumii Tutpa SH-rpynn no OTHOWEHMO K aMMuakaTy
cepebpa B pacTBOpe aKTOMMO3MHA OT POpMbI COCyha C pacTBopom beska.
Bbinn B3sThI: WapoobpasHas konba eMKOCTbIO 0ko10 170 M, NPAMOYrosib-
Hasl CTeKNsAHHAsA KloBeTa pa3dmepom 3xX5x1 cM 1 uANHAPUYECKNii CTakaH
BbicoTON 4 cm u paguycom 1,5 cm. B kaxkgom onbite m3 kakgoro cocy-
na otbupann no 20 paBHbIX nopuuii pacteopa benka n ukcupoBanu B
aMMunadHoM bycpepe. 3aTeM MpPoOBOAMIN aMNEPOMETPUHECKOE TUPOBAaHUE
SH-rpynn. Mo nosny4YeHHbIM BEAUYMHAM BLIYUCASAN CPEAHEKBAAPATUUHYIO
amnantygy dayktyaunn %, OTHeCEeHHYIO B NpoLeHTax K cpegHeapudme-
Tnyeckoll Benudmte Tntpa SH-rpynn.

K atomy Bpemenn mbl ¢ Banepuem Anekcangposudem Kosnomberom
nokaszanu [16, 17], 4To ructorpammbl — pacnpegeneHns BeanynH c% —
cpegHekBagpaTudHbix BeauduH ykryaunii (‘pasbpoca pesynbratos’) —
aHaNornyHel No popmMe rncTorpammam CaMmux M3Mepsiembix BesinyuH. [pu
3TOM Mbl MOfArasu, 4TO FMMCTOrpaMmbl, MOCTPOEHHbIE NO BeANYUHAM 0%,
ropasfo [LOCTOBEPHEE XapaKTEPU3YIOT COCTOSHWE M3Yy4Haemoro obbekTa,
HYE€M NMOCTPOEHHbIE NO CAMUM N3MEPAEMbIM BETNYNHAM. ﬂ,eno B TOM, 4TO
KaXXJas BEJIMYNHA O'% O6b|‘-|HO BbIHNCNACTCA NO MHOTNMM AECATKaAM PE3yJib-
TATOB OTAENbHbIX |/|3mepeHV||7| n nMmeeT, BcneaCcTene 3Toro, 6OJ'II>LIJV||7| CcTaTtn-
ctnyeckuii sec. Popma ructorpamm o% okazanacb passNdHON Npu n3me-
peHnsax (paykTyaumii Tutpa SH-rpynn pacTBopoB, HaxogsALLMxca B cocyaax
pasHoii popmbl. CpegHsst amnnntyaa M® okazanack HaumeHbLeli B Wapo-
obpaston konbe (7,99%), nanbonbwein B npsimoyronsHon kiosete (10,5%).

C uenbio bonee feTaNLHOrO aHANM3a BO3MOXHOI 3aBUCMMOCTU N3yyae-
Mbix xapaktepuctuk M® ot dopmbl cocynos ¢ 30 mas 1967 r. no 28 nioHs
1968 r. 66110 ocywecTneHo 154 GonblMX ONbITA, B KOTOPbIX NpObUpPKuY
C PacTBOPOM aKTOMMO3MHA MOMELANN B LEHTP OAMHAKOBLIX MO opme
WwapoobpasHbix koNb pa3Horo obvema, HanosHeHHbIX Bogoi. B 88 aTux
OMbITOB 13 NPODKPOK OTOWpany paBHbIE NOPLUA PACTBOPA 1 ONPERENsIN B
Hux TuTp SH-rpynn no ammuakaTty cepebpa. B octansHbix 66 onbiTax aToi
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Puc. 16: 3aBncumocTb popMbl FMCTOrpaMM CPeAHEKBAAPATUYHbLIX aMNANTys hayKTya-
unn Tutpa SH-rpynn (— o — o —) n AT ®a3Ho akTUBHOCTN (— X — X —) PaCTBOPOB aKToO-
MUNO3MHa OT obbema LapoobpasHbix konb ¢ BOAON, OKpy>KatoLleid npobupku ¢ 6enkom.
Onbitel 30 mast 1967 r. — 27 mions 1968 r. Ock abcuncc — seanunnbl 0%. Ocb opanHaT
— 4MCNIO OMBITOB, COOTBETCTBYIOWEE AaHHOI BenmumnHe 0% [32,33].
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cepun B NOCNEfOBATENLHO OTONpPaeMbIX MOPUMAX PAacTBOpPA aKTOMUO3NHA
onpegensnn AT®aszHyto akTueHOCTL. B kaxzaom onbiTe 66110 N0 cemb Ba-
pnaHToB: 1 — KOHTpOnbL — nNpobupka ¢ pacTBOpoM Denka B CTakaHe, 3anon-
HEHHOM BaToOl; 2 — npobrpka ¢ pacTBOpoM Denka ykpenneHHast B npobke
Konbbl emkocTbto 100 Mn, BCa WwapoobpasHas YacTb Koibbl 3aMo/iHeHa BO-
[OWi, AHO NpobupKM MOMELLEHO B UEHTP konbbl. B ocTanbHbix BapmaHTax
(3-7) Bce bbIIO, KaK B BapuaHTe 2, HO 0ObEMbI KOO COCTABASAIN COOTBET-
cteenHo 250, 500, 1000, 3500, 6000 mn. B kaxaom onbiTe namepsiin Tutp
SH-rpynn unn AT®-aznyio aktneHOCTb B 10 nopumsix pacTBopa Kakaoro
gapuanTa. Mo atum 10 uamepeHusM B KaXAOM onbiTe BblYucasan o%.
Ha puc. 16 npeacTtaeneHsl psagbl ructorpaMmM o% no nsmepeHnsm TUTpa
SH-rpynn n AT ®a3Hoii aKTUBHOCTW Npu NMOMELLEHMIN NPOBUPOK C pacTBO-
POM aKTOMMWO3MHA B HAMOJIHEHHbIE BOAON LIAapoobpasHble KOMObI pa3HOro
obbema B onbitax 30 mas 1967 r. — 27 unions 1968 r.

Ha puc. 16 onpepenenHo BugHa 3aBUCUMOCTb (DOPMbI FUCTOrPaMM OT
pagnyca (06bema) BHELHEro BOGHO-CTEKIISIHHOMO 3KpaHa. [locToBepHOCTb
5TOIl 3aBNCUMOCTH CIEAYeT 3 coBnageHuns (cxoacTea) hopMbl rACTOrpaMm
pe3y/IbTaTOB N3MEpEHUsI ABYX PAa3JINyHbIX XapaKTEPUCTUK pacTBOPa aKTo-
MMNO3NHaA B KOJ'I6aX OAHOro N TOrO >XE€ pa3Mepa B ONblTax, NOCTABJIEHHbIX
B pa3Hoe Bpems. BnaHo, 4To B “KOHTpOAE" no AByMm nokasaTensam — TuT-
py SH-rpynn u dpepmeHTaTUBHON aKTUBHOCTU — MMEIOTCS XOPOLLO paspe-
LIEHHbIE AUCKPETHbIE COCTOSIHUA € Makcumymamu o%, OTBETCTBYHOLWMMM
penmduHam “a’ — 5, 6" — 6,5, 8" — 8 n ‘" — 9%. Koraa npobupka c
pacTeopom benka Haxogutcs B 100-mMunnnanTposoli wapoobpasHoii konbe
¢ Boaoi, popma ructorpaMmbl 0% pesko namMeHaeTca: nuk ‘6’ pesko Bo3-
pacTaeT, OCTaNbHbIE NOYTU HE n3MeHstoTCA. B 250-munnunutposoii konbe
C BOZOI B Ka4ecTBe 5KpaHAa rMCTOrpamMMa CriaXKNBaeTCsi — HET HM OfHO-
r0 YETKO BbIPAXXEHHOrO OUCKPETHOro coctosiHus. B 500-munaunutposoii
Konbe NposiBASIOTCS BCe COCTOSIHUS — 3TO Haubosnee ANCKPETHbIA, paspe-
LEeHHBbIA cnekTp n3 Bcex BapuanToB. B 1000-munnunutposoii konbe sug
rMCTOrPaMMbl CHOBA N3MEHSIETCS — MOYTU WCHE33ET OTAENBHOE COCTOS-
Hue "0, oHo cnmeaetca ¢ “a”. B 2500-munnununtpoesoii kosbe onsTh, Kak
n B 250-MUAANANTPOBOIA, CNEKTP COCTOAHWUIA MOYTU HEAWCKPETHbIA — CO-
ctosiHus “a’, "6", “8" cnabo paspewensbl. B 6000-munnnnutposoii konbe
npeobnapaet coctosHme “a”’. Mepoli ANCKPETHOCTM CneKTpa COCTOAHWN B
OAHOTUNMHbIX U3MEPEHNAX MOXET CNY>XNUTb BEAWYMHA NepnmMmeTpa COOTBET-
CTBYIOLUEN rMCTOrpamMmbl.

Ha puc. 17 BngHa 3aBucMMocCTb BeMUUHbI NepumMeTpa L, cpegrero gns
ructorpamm o% tutpa SH-rpynn n 0% AT®azHoii akTMBHOCTW, OT pas-
MepoB Kosib-akpaHoB. BugeH peskuii “pesonanc” B 500-munnunutposoii
Konbe — HanboNbLIAsA N3PE3aHHOCTL COOTBETCTBYIOLNX FUCTOrPaMM
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Puc. 17: Ii3ameHeHne 4ncKpeTHOCTN rMCTOrPaMM CPeAHEKBAAPATNYHBIX aMINTYL PIyK-
Tyaunn AT®a3Hoii akTUBHOCTM 1 TuTpa SH-rpynn B pacTBOpax akTOMMO3MHA B 3aBu-
cumocTy oT paguyca R wapoobpasHoii konbbl ¢ BOJOIA, OKpy»KatoLeid npobupky ¢ pac-
TBOpoMm Benka. L — nepumetp ructorpamm. Onbitel 30 mas 1967 r. — 27 nioHa 1968 r.

Pe3yJ'|bTaTb| 3TNX ONbITOB, BO3MOX>XHO, COOTBETCTBYHIOT NPEANONOKEHNIO
O BOJIHOBOIi NPUPOAE CUHXPOHN3ALMI KOH(OPMALMOHHBIX KOslebaHuii Mak-
pomosekyn 6enkos. MoxHO ckasaTe faxke, 4TO ANNHA BOJIHbI (HEN3BECTHOI
Ham DU3NYECKON NPUPOAbI), onpefenstowei (BANsOWER Ha) aMnanTy-
ay Habntogaembix aykTyauunia, npumepHo paBHa 5 cm. MoxHO oTmeTuTb,
YTO 3JIEKTPOMATHUTHbIE BOJIHBI TAKOrO Pa3Mepa COOTBETCTBYIOT AManasoHy
cunbHOro nornowerns sogoit (3—-10 cm), akycTuyeckne 5-CaHTUMETPOBbIE
BOJIHBI B BOge cooTsercTeytoT yactote 30 klu. B nprHumne nznyyenne
3BYKa B XOf€ XUMNYECKUX U (PUBNKO-XUMUYECKIX MPOLECCOB NPeaCcTaBs-
€TCS BNOJIHE PEasibHbIM. JTO M3JyYeHNE MOXET ObITh CneicTBMEM '‘nepe-
YNakoBKW' MOJIEKYN BOfbI NPY NEPEXOAE OT OAHON ee CTPYKTYpPbl K ApYroi.
3ameuatenbHo, 4TO Takue ‘pacchinavnsa’ u “‘cobupanus’ knactepos mo-
JIeKyNl BOAbI KaK pa3 1 OTBETCTBEHHbI 3a MOIJIOWEHNE 31EKTPOMArHUTHBIX
BOJIH B AuManasoHe anauH nopsgka 5 cm. CoBnageHve pjnH anekTpomar-
HUTHBIX N aKYCTUHECKUX BOJIH MOXKET NPUBECTU K CBOGO6pa3HbIM 6V|eH|/I9|M
— HI/I3KO‘-|aCTOTHOVI, aKyCTVI‘-IeCKOI7| MOAYNALNN BblICOKOHACTOTHBLIX SN1EKTPO-
MarHWTHbIX BOJIH, 3aBUCSILLEN OT Pa3MEPOB 3KPaHOB-PE30OHATOPOB.




asa 4

NccnegoBaHue npuynH nameHeHns amnauTtyabl pa3opo-
Ca pe3ynbTaToB NMpU U3y4YeHUn NpPoOLEeCcCOB Pa3HOW Npu-
poabl. BHewHne dakTopsl

Kak otmeueHo B [lpegucnoBun, ucxogHbIM CTUMYIOM AJsi NPOBEAEHUS
BCEX 3TUX UCCAEAOBaHMNi Oblil HEODBACHUMbIVE METOAUYECKUMI NPUYMHA-
Mu “pa3bpoc pe3ynbTaToB” U3MepeHuii Npn NCCNeLOoBaHNMN NPOLECCOB pas3-
Holi npupogbl. OfHAKO B AajibHellleM BbISICHUIOCH YPE3BbIYAHO TPYA-
HOe Ons wccnepoBateneil obCToATeNLCTBO: U cam 3TOT pasbpoc, ero am-
MAUTYAa Ype3BblHaHO HenoCTOsiHHLI. [lposiBneHne storo ceHomeHa Obl-
J10 KpaiiHe M3MEHYMBO — OT OMbITa K OMbITY U3MEHSIaCh U CPefHsis Be-
JNYMHA aMNANTYALl 3TOro pasbpoca pe3ynbTaToB U (hOpMa rmcTorpamm.
CpegHekBagpaTnyHas amMnantyaa Habnogaemoix GAykTyauunii — B pasHbix
OnbITax, B pa3Hble JHW, MECsLbl, rofbl — Obla COBEPLUEHHO PAa3ANYHOIN.
Mocne HeckonbKMX feT paboThl CTaNO SICHO, YTO aMMANTYAA STOrO HeyHU-
YTOXNMOro pa3dbpoca pe3ynbTaToB 3aBUCUT OT KaKOW-TO ODLieli BHeLIHel
MPUYNHBI.

B camom gene, npu n3mepeHunsix C NOMOLLLIO OAHMX 1 TEX e NpnbopoB,
NCMOJIb30BAHNMN TEX XK€ PAaCTBOPOB, MPenapaTos, N1abopaTopHO nocyasl u
T.N. aMNAMTYAA pa3bpoca pe3ynbTaToB B PasHbiX OMbITAX MOMIA OTAMYAThL-
cs B ABa pasa. boin nepuopbl (Mecsausl u rogwil) “tounoli pabotsl” u
neprogbl bonbwmx amnanTtyg — “donbmx owmnbok’.

B kauecTBe npumepa MoOXeT CyxuTthb puc. 18, Ha KOTOPOM M300paeH bl
pesynbTaThl ABYX MAeHTUYHbIX onbiToB (B. B. Peibuna, E. M. Yetsepukosa)
Mo onpeaeneHunto paykTyauunii Yucna Tutpyemsix SH rpynn B pacteope kpe-
aTuHKnHasbl. B onbite 12 cespans 1970 r. cpegHe-kBagpaTnyHas amnin-
Tyna coctaenset 10% ot cpepHe-apudmeTnHeCckol BEANYNHBI, @ B ONbITE
29 anpens 1971 r. amnauntypa pasHa 41%.

C 3tum saBneHmem MoryT ObiTb CBSi3aHbl CJOXKHbLIE MCUXOJOrNYECKNE
npobaemel. XOpOLIO OTNAXKEHHBIE METOAbI, TOYHbIE NPubOpPbLI, TLATENb-
HO OYMLLEHHbIE peakTUBbl, BMOJHe ybeauTenbHble pesynbtathl. V1 Bapyr
— NJIOXO BOCMPON3BOAUMbIE U3MEPEHUS!, NPY BCEX MOMbITKAX cobnoaeHus
“NpUHUMNA NPOYMX PaBHLIX YCIOBUIA . . .

XuMUKN 11 ONOXUMUKN B TakUX CJy4asix HA4yMHAKOT COMHEBATLCS B
KayecTBe AWCTUANMPOBAHHOW BOAbLI, HMCTOTE peakTmoB U np. Pusukn
OepyT OTBEPTKM N MasbHUKM — WWyT (N MHOTAA HAXOASAT) HEWCMpas-
HocTu B npubopax. B 370 Bpems nuwyT cratbu, onposepratoLiue paHee
onybnukoBaHHble. Pasropaetca nonemmka. A NoOTOM MOXET ONSATb HACTY-
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Puc. 18: lMpun ctporom cobnogenun “TprHunna npoyYmnx paBHbIX yCcnoeuii', B OguWHa-
KOBbIX OMbITax MOXET HabnoJaThCA pe3ko pas3fnnyHas amMnanTyga ‘pasbpoca pesynb-
TaToB". VI3mMepeHnsi KpeaTWHKMHA3HONM peakuun B onbiTax 12 deepans 1970 r. n 29
anpens 1971 r. Mo ocu abcuncc — HoMepa nocnegoBaTenbHbIX Npob. Mo ocw opguHaTt
— chepmenTaTMBHAA akTUBHOCTL B %% K cpegHeapndmeTnyeckoii sennymnne [28].

MUTL Nepuon TOYHOW paboThl, Nepruog Manbix amMnauTys pasdpoca pesynb-
TaTOB.

“Pasbpoc pesynbratos’ npu onpenenednn AT D-3noii akTuBHOCTMN DEn-
KOB aKTOMMWO3MHOBOIO KOMMJEKCA B MOUX OMblTax Obl OYeHb BEAUK B
1954-1958 r.r. JToT pasbpoc ymeHbwmaca B8 1959 r. u BHOBb BO3pOC B
1961 rogy.

Ho «k 1967 rogy amnautyga “KoHpOpMaLMOHHBIX KosebaHuii™ crana
YMEHbLUATbLCA. KaK 6yp|TO—TO 6b| TEXHWKA 3KCNEPUMEHTA N NCKYCCTBO 2KCNe-
puMeHTaTopoB yaydwanucs. B 1968-70 r.r. amnnutyaa pasbpoca pesynb-
TaToOB CTajsla MUHMMAJIBHOW — Mbl, HAKOHEL-TO, "Hay4Yunucb paboraTs’. ..
peHOMEH “aHOMasIbHBIX aMMNANTYL  NCYes.

Amnauntyga “pa3bpoca pesynbtaToB’ BHOBL cTana pactu B 1972 r.,
n gocturna bonbwux sennunmH k 1975-76 rogy. W cHoa cHu3zmnace K
1983-85 r.r.

3T n3MeHeHUs aMnanTyabl BAYKTyauuii Kas3anncbk HenoaAatoLumMu-
Csa paunoOHaNbHOMY O6'b$|CHeHI/IIO. Paum0Haanomy, T.€. OCHOBAQHHOMY Ha
KOHTPONPYEMbBIX N3MEHEHNAX yCJ'IOBI/IVI SKCNEPNMEHTA. HO eCcanm npnHnHa
HaXOAWTCS 33 MPeAenaMn NCCAedyeMblX CUCTEM — ECTECTBEHHbI cnocob
NCCNEOBAHNS — MOUCK KOPpensaunii HabnogaeMbix USMEHEHN C N3MeHe-
HUAMU BHeWHUX hpakTOpoB. Tak MOCTENEHHO MHe CTAaHOBWAOCH SICHO, YTO
pe€db NAET O NPOABJNIEHNAX KAKUX-TO BHELUIHUX CbaKTOpOB.
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4.1 [Oxopaxuo Mukkapan (1895-1972). CnoxHas Bewb — ncmxo-
norua Hay4yHoro noucka. .. Hadano noucka kocmoduamnyeckux
Koppenauuni

B Te xe (50-e) rogbl, korga s Ha4an 3Ty paboTy, NOYTW CUHXPOHHO CO
mHoi, 8o ®nopenunn [xopgxuo [Nukkapgu wccnegosan, B CywHOCTH,
3Ty xe npobnemy. OH 3ameTun, 41O “Npm NpoYMx paBHbIX yCaA0BMAX ', Npn
rMAPOAN3E TPEXXJIOPUCTOrO BMCMYTA WHOTAA BbINAJAET KOMMOUAHBLIA oca-
[OK TMAPOOKMCM BUCMYTA, a MHOrga He Bbinagaer. B psagy opmHakoBbix
NpobMpPOK C OAMHAKOBLIMU PAaCTBOPAMUN B HEKOTOPbIX OCafoK obpasyeTcs,
a B HEKOTOpbIX — He obpasyetca. W ecnin kaxkabili geHb B OfHO 1 TO Xe
BpemMst NpoBoauTh onbiT B 24 (nan 48) npobrpkax (CTONbKO rHe3q B wiTa-
TUBE) — TO YKUCNO NPOOUPOK C OCAAKOM ObIBAET PE3KO PasfNHHbIM — TO
0CajioK BbiNafaeT B DOMbLINHCTBE, TO NULWb B HECKONLKUX npobupkax. OH
yBENMYMBAN psfbl NpoOMPOK, N AeHb 33 AHEM PerucTpupoBas amnauTygy
pasbpoca pesynbratos [67].

B pa3Hbix cTpanax, He 3Has apyr o gpyre, — [Mukkapan B “LenTtpe
no n3y4yeHnto IyKTyaUnoHHbIX saBneHnin' YHusepcnteta Bo ®iopeHuyun,
s B nogeane nabopatopum ANnA NPUMEHEHUS PaANOAKTUBHBIX N30TOMOB B
Mockse — mbl B 50-e rogbl genanu, B CyLIHOCTU, OHEHb MOXOXKME OMbIThI.
V Hero psag npobupok € pacTBOPOM TPEXXJOPUCTOrO BUCMYTA, Y MEHS —
psin NpobMpok ¢ pacTBOPOM DENKOB aKTOMUO3NHOBOrO KOMIMJIEKCA. . .

Ho Mukkapan paHblie MeHs NpULLen K BbIBOLY, HTO pedb UAET O BHeLU-
HUX KOCMOMU3NYeCKNX npuymMHax. A s uckan BHYTpeHHue, U3nKo-
XVMUNYECKNE NPUYIHBI.

O paborax lNMukkapgu s y3nan u3 xyprHana “Hayka n »xusnb’. OTkyga
OH y3Han o moux pabotax — He nomHto (Haseproe ot A.T1. lybposa).

B Hauane okTsbps 1965 roga k. [ukkapgu npucnan mue us ®no-
peHUMK NNCbMO, CBOK) KHUTY [67] n Heckobko oTTUCKOB cTaTeid. OH nona-
raj, 4To n3yyaemMblie MHOK (PIYKTYyauuy 00YCNOBNEHbI KOCMOKU3NYECKUM U
MPUYNHAMUA: NEKTPOMATHUTHLIMU BO3MYLLEHUSMU, CBA3AHHBIMU C ABUXKE-
Huem 3emin B KOCMUYECKOM npocTpaHcTee. B ceoeli kHnre Mukkapgu pas-
MbILLISA O BO3MOXHOW MNpUpoge KOCMOMU3NYECKUX BAUSIHUA HA 3eMHble
npouecchl. OH nonaran NOCPeAHMKOM B 3TUX BANSIHUAX N3MEHEH NS CBOCTB
BOZbI MOA BAUSIHNEM OCODOro BMAA 37EKTPOMArHUTHOMO U3Y4HEHNS.

B Tomcke Aspopa Muxasinosua OnanmHckasi npum COTpyAHUYECTBE C
Jliogmunoii Nerposrodi Arynosodi Bocnpounssenun onbitel [ukkapan v npo-
Befin Gonbloe unccnepoaHve HabAKOJAEMBIX B HUX 3aKOHOMEPHOCTEVA.
A. M. OnanuHckasi. nokasana, B 4acTHOCTU, YTO amnauTyga pasbpoca pe-
3y/IbTaTOB B 3TUX OMbITaX 3aMETHO YMEHbLLLAETCS NPU 9KPAaHMPOBAHNM DJ1EK-
TpomarHutHeix noneii. J1. . Arynosa obHapy>xnna aHanornysbie 3¢pekTb
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Npu NCCNEeLOBaHUM arrloTUHAUMM OptoWHOTU(O3HBIX bakTepuii n name-
peHnsx konebanuii B peakyun Benoycosa-Xaboturckoro [68-70].

OpHako B HalKX OMbITax C 3KPaHAMU, NOCTaBJIEHHbIX eLle B 60-bie ro-
Ibl, 4eTKNX 3(pPEeKTOB — CYLIECTBEHHOIO YMEHbLUEHUS aMMANTYAbl DAYK-
Tyauuii npu 3kpaHnpoBaHuu — Mbl He yeugenn. S Hanucan k. Mukkapan,
4TO HAbNIOJAEMbIE HAMU SIBNEHUS) — CNEACTBUE BHYTPEHHNX CBONCTB MOUX
ODBEKTOB, U YTO i HE BUXY OCHOBAHWIA ANsl NPEAnOfOKEHNA O KOCMODN-
3u4ecknx adekTax.

Ho npowno HeckoNbKO NET, 1 S MOHSI, YTO OH, CKOPEE BCEro, Mpas.
A nanucan Ox. Mukkapan nucsmMo — st COrnaceH € ero obWMM BbIBOLOM
0 KocMoM3NYECKO Npupoge HabntogaeMbIx UM 1 MHOKO siBeHuii. Ho oH
He OTBETUN, — MO€e MUCLMO OH He noayyun: B 1972 rogy k. MNrkkapan
ymep. Ewe panbwe (8 1964 r.) ymep A.J1. Yuxesckuii. Henbzs mepnuts ¢
TakVMN NUCbMaMU. . .

4.2 Bo03MOXHOE BAUSIHNE MArHUTHBIX (3/1EKTPOMArHUTHBIX) NONei.
Kapmen Kanens-Boyt (1914-2003)

Mocne cmeptu k. MNukkapgw, ero cotpyaHuua Kapmen Kanens-boyT npo-
LOJDKIMA €ro JeNo U BO3MaBUIa MEXAYHAPOLHYO OPraHn3aLmnio no ncce-
[OBaHNIO KOCMOdU3NYecknx BAnsiHMi Ha 3emuble npoueccsl (CIFA). Ona,
TaKXe Kak MHOrMe N3 Hac, NoJarana MMEeHHO BOAY NOCPEAHNKOM 3TUX BN~
sHnii [71]. Hy»Ho oTMeTuTb, 4TO BOODLLE BO3MOXHOCTb BANSIHUS 3J1EKTPO-
MarHUTHbIX Nonell Ha bronoruyeckue obbekThl B 60-€ rogbl 04eHb IMOLM-
OHasbHO 0DCyXAanack B Hay4yHoM coobuiectse. BaxkHyto ponb B nonbsy
3TOWi BO3MOXHOCTU Chirpana KHura Asekcangpa Camywnosuua [lpecma-
Ha [72]. Bansinne marHuTHbIX noneii Ha Bogy — ‘MarHuTHas obpabotka
BOAbI — Oblna TEXHONOrMYECKNM NPUEMOM MpeaoTepalleHns obpasosa-
HMUS OCafika B MapoBbIX KOTAax. ABTOPOM 3Toli TexHonorum Ovin Busau
Wanosuy Knaccen [73]. DTu yTBEpXAeHNs BbI3bIBANN PE3KYIO KPUTUKY
Tex, KTO BEPWJI, YTO TAKOe BAWSHNE HEBO3MOXHO [74]. Beino onybnukosa-
HO MHOXeCTBO cTaTell n KHur. Ho TouHOro 3HaHus dpeHoMeHOB He bbino —
HE DbLNO SACHO: CTh 1N TAKOE BANSIHUE N €CINK €CTh, KAKOB €ro ‘MexaHuam’.

COOTBETCTBEHHO 3TOMY HACTPOEHWIO U MHE Ka3asjoCb BECbMa BEPOSIT-
HbIM ODBSICHEHUE camux ‘‘Makpockonuyeckux dbaykTyauunii' u, ocobeHHo,
NX HECTabMNBLHOCTYN, BIINSIHUEM KAKUX-TO HU3KOHYACTOTHLIX Cnabbix (mc-
KYCCTBEHHbIX, “aHTPOMOreHHbIX 1M eCTECTBEHHbIX KOCMO-reodu3nyecknx)
3IEKTPOMArHUTHBIX noneli. PesynbTaTbl ONLITOB C BAWSHWEM BUAWMOrO
CBETa MOAJEPXKNBANN 3TN OXMAAHUs. Ha npoTs>keHun mMHormx net, B cot-
HSIX OMBITOB, Mbl MPOBEPS/IN BEPHOCTb 3TUX OXugaHuii. B ocHoBHOM OHM
He onpaBganuck. He yaanoch yCTaHOBUTHL 3aKOHOMEPHON CBA3M aMManTy-
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Obl pnyktyaunit 1 ¢popMbl FUCTOrpaMM B PasHbIX ONbITax C AelCTBUEM
3NEKTPOMArHWTHBIX MOMER Takoro poaa.

Bo3moxxHast posib 31eKTPOMArHUTHBIX NOneli MOXeT ObiTek, B MPUHLM-
ne, BbisiBJIEHA B OMbITAaX ABYX BapUAHTOB: 1) NMpn MCNoAb30BaHMK SKPAHOB,
YMEHBLLAIOLWNX UHTEHCUBHOCTL BHELLHUX NONeR 1 2) npn AefAcTBrn Ha 1C-
cnepyemMble OObEKThI NCKYCCTBEHHO CO34ABAEMbIX NOJIER ONPeAeNeHHOR Ya-
CTOTbl U HAMPs>XEHHOCTMW.

4.3 OnbiTel € 3kpaHaMu

MepBbie onbIThl ¢ 3KpaHaMu Mbl NPoBenn B ceHTsibpe-Hosbpe 1966 r. Buino
cgenavo 53 onbiTa, B KOTOPbIX N3MEPSIAU aMIIUTyLy (PAyKTyaunii Tutpa
SH-rpynn npu nomeweHnn npobupok ¢ pacTBOPOM aKTOMMO3NHA B TOJI-
CTOCTEHHbIV YYTYHHbIVi 3KpaH W B aHaNOrM4Hble No (POpMe 3aTEMHEHHbIE
CTEKJISIHHBIE COCYAbl, 3anoJiHEHHble BOZON unu BaToi. (YyryHHbili skpaH
— UWAMHAP W3 CMJIOWHOrO YyryHa paguycom 7,5 cMm n BbicoToli 21 cm,
B TOPLE KOTOPOrO BbICBEPJIEHbI OTBEPCTUA ANns npobupok. MuHumansHas
TOJILLMHA YYTYHHOrO 3KpaHa Anst NpobMPOK, HAaXOAAWMXCA No nepudepun
uwinHapa, 3 cm.) B kaxgom onbite nposoannm no 15 usmepenuii TuTpa
SH-rpynn no oTHOLWeEHNIO K aMMKaKaTy cepebpa B KaXKAOM BapuaHTe.

Pe3yanaTb| 3TNX ONbITOB HE COOTBETCTBOBAJIN OXNAAHUAM. Hpm no-
MeLLeHMn nNpobrpoK ¢ pacTBOpPOM Oefika B YyryHHbIVi 1 BOAHBIN 3KpaHbl,
amnautyga ¢ayktyaymii Tatpa SH-rpynn no cpaBHeHWIo ¢ n3mepeHnsiMu
B BATHOM 3KpaHE€ YBEJ/INHYNBAETCA, U 3TO YBEJIMYEHNE 6bIﬂO no BeJ/INH4NHe
cxogubiv. TTOCKONbKY YyryH v BOga Pe3KO PassfindHbl MO CBOUM AU3JIEK-
TPUYECKNM CBOWCTBAM, MPEAnoJioXeHne ob 31EKTPOMArHUTHOR Npupoae
(pakTOpOB, ONPEAENsLLNX CNEKTP COCTOSAHMIA, peannsyembix B xogqe M®,
6b1710 NPU3HAHO MaSIOBEPOSITHBIM.

Ho nouemy BOODWE ecTb BAMsiHME, HE3aBUCALEE OT MpUpoab
aKpaHa?

CncremaTyHecKne NCCNefOBaHNS BO3MOXHOIO BANSIHUS 3KPaHOB bbiin
BO30OHOBNEHbI B 1978-1980 r.r. npn namepenusix payktyauuii epmeHTa-
TUBHOW aKTUBHOCTU B PaCcTBOPaxX KpeaTUHKMHA3bl 1 ckopocTu peakuyun AK
n AXOND.

OCHOBHOIN pe3ynbTaT 3TUX ONBLITOB: 3KPaHbl BAUSIOT, HO 3TU BAUSHNS
HE 3aBUCAT OT MATepuana 3KpaHa. DTN pe3yNbTaTel Obinn NOATBEPKAEHbI B
COTHSIX ONbITOB € 3KkpaHamu B 80-bie rogbl. MNpy nomeweHnn ncenenyembix
PacTBOPOB B CTaJibHbIE, IATYHHbIE, AIIOMUHUEBLIE N MNEKCUTIACOoBbIE 3KPa-
Hbl OAUHAKOBOM hOPMBI HABIOZANNCE OFHOTUMHBIE N3MEHEHUs hOopMBbI -
CTOrpaMM pe3y/ibTaTOB U3MEPEHUli, HE3aBUCHMbIE OT MaTEPUana dKPaHa.
JT1 M3MEHEHUs COCTOSIN B YMEHbLUEHNM aMNANTYAbl hAyKTyauuii nouTtn
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Puc. 19: lameHeHne popmMbl rCTOrpamMmm nNpy MU3MEPEHNSIX CKOPOCTU KPeaTUHKNHAZHOM
peakuuy B TPEXCAOWHOM CTanbHOM 3kpaHe. OnbiT 18-21 utons 1979 r.

HE3ABUCUMO OT MaTepuMana 3kpaHa (aNtlOMUHNEBBIN SKPAH Y4aCTO YMEHbLUAN
amnanTyay puykTyaumnii cuiibHee, Yem pyrue).

MprumepHO oanHaKoOBbIE, BOCMPON3BOAUMbIE 3(heKThbl Npu npume-
HEHVMN CTaibHbIX, JIATYHHBIX W MJIEKCMIACCOBbLIX 3KPaHOB u Dosee
CUJIbHBIE CABUMA B OMNbITAX C aNlOMUHUEBLIMU 3KPAHAMUN NCKITHOYAIOT
obbsAcHeHns1 3Tux 3pPeKTOB IKPaHMPOBAHMEM OT IMEKTPOMArHUT-
HBIX Moneii.

OpHako Dbl 1 OMbIThI, A 3KPaHbl NOYTYN HE BAUSAN HA aMMANTYAY
hAYKTyaUniA CKOPOCTER XUMNYECKNX 1 DNoxmMmuyeckux peakuuii. Xapak-
TEPHBIA PE3y/IbTAT OMNbLITOB 3TOMN cepun BugeH Ha puc. 19. B Tpexcnoinom
CTafIbHOM 3KpaHe BUAEH CABAM FACTOrpamMMbl B CTOPOHY MEHbLUMX BESN-
YMH (PEPMEHTATUBHON aKTUBHOCTW. JTOT CABUM HE 3aBUCUT OT MaTepuana
3KpaHa 1 He ODYCNOBNEH 3KPaHMPOBAHMEM OT CBETA.

Takum 0bpasom, He yaaBasock HailiTu hopMy rmcTorpamm, xapakTep-
HYIO ONs1 Kakoro-nubo skpaHa. Tenepb, MHOro net CNycTsl, MEHst 3TO He
yonensieT. bbino HEBO3MOXHO HalTh Kakyto-n1mbO 3aKOHOMEPHOCTb, NOJY-
yasl B JeHb JMwb ofHy ructorpammy! (ans kaxkgoro BapuaHTta onbita).
®opmMbl rMCTOrpaMM, Kak CTasio SICHO MO3Xe, BCE BPeMs n3MmeHsoTcs. B
3TOM NOTOKE (POPM MOXKHO FOBOPUTH JINLIbL O BEPOSITHOCTM BO3MOXXHOIO
npeobnapanuns kaknx-1o copm. bonee nam menee pocToBepHblie ymosa-
KJOHYEHUS1 MOTYT ObITh BbIBEEHBI NPU CPABHEHUM MHOMMX COTEH NOCNEAO0-
BaTeSIbHbIX MUCTOrPaMM — 3TO CTaj0 BO3MOXHO /iMLLb B OMbITaX C paguo-
AKTUBHOCTBLIO WK FeHepaToOpaMii LYMOB.

Hatanbs ApmeHakosHa Temypobsaruy w bopuc Muxaiinosud Bnagumup-
CKu# NPOBOZASIN N NPOBOAAT MHOIME rofibl UCCAEROBAHUS BUONOrNYECKIX
ahhekToB MarHuTHbIX (3nekTpoMarHuTHeix) nonei B Cumdepononsckom
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yHusepcutete(cm. [75]). B nx nabopatopun 6bina cneunansbHas “Hemar-
HUTHAs KOMHATa, 3KPAHMPOBAHHAS 3 MM NEepPMasliOeBbIM 3KPAHOM.

Mo cosetry Bswecnasa Esrenbesmua XKsupbnuca, s obpatuncsa K
B. M. Baagumupckomy n H. A. Temypbany u 5-11 aekabps 1978 roga mbi
MOMYYNNN YHUKANIBHYIO BO3MOXHOCTb MPOBEAEHNS CUHXPOHHLIX M3Mepe-
HWA bepMeHTaTUBHON aKTUBHOCTU KpeaTuHkuHazbl B Cumdbeponone u B
Mywwrro. B MywmnHo co mHoli pabotanu ctygeHTbl Tans Pebpuk n Mu-
xaun Kotsaue, a 8 Cumdpeponone — B. A. Kosomber, Tatesina Slkosnes-
Ha Bpuuuna, Jlrogmuna MuxaiinosHa Osaunnukosa, Hagexaa lNasnosra
Wearosa. Mbl 6biin pazoyapoBaHbl — MpU MPOBEAEHUN W3MEPEHUIA Kpe-
ATMHKNHA3HOW peaKkuun B 3TOW 3KPaHMPOBAHHOIN KOMHATe, Aa eule npu
[OMOAHNTENILHOM 3KPAaHMPOBAHUM, MPU MOMELLEHUN COCYAA C PaCTBOPOM
6enka B HaCTOJNbHLIA NepManioesblii BMOK. . .

He 6bIJ'IO BUAHO KaKOFO—ﬂVI6O BJINAHWAA HA NONy4HaeMbl€ PE3ynbTaThbl
— HM Ha aMnanTyay ‘pa3bpoca pesynbTaToB’, HM Ha bopMy rucTo-
rpamm. MoxxHO BbIsIO Cka3aTh, YTO Npu OTCYTCTBUM (CMIbHOM OCnab-
J'IeHI/II/I) BHELLUHWUX MArHUTHbIX MOJEN KapPpTWUHA HE U3MEHAETCA.

Cnepytownii war — “anbTepHaTuBHbIE ONbITbI — B MOAHOCTHIO He-
akpaHuposaHHoM nomewtenn Mol (T. 5. Bpuumna, H. . Wsavosa. TaTtbsiHa
Bnagumuposna MNepeseptyn n C. 3. LLHonk) nposenn 16-20 vrons 1979 r.,
npu ntobesvom cogeiicteumn Cepresi Muxarinosnda Maucyposa. B cneum-
ansHoMm ‘HemarnutHom gome’ — nabopatopun B8 USMUPAHE & r. Tpo-
WLKE. Mbl U3MEPSIN BENNYUHY U PayKTyaumm ckopocTu peakumn AK +
OXDOUND. B stom pepeBsiHHOM floMe He Obino xenesa (Kpbiwa naTyHHas).
Mbi Habnoganm oveHs Gonblwy amnanTygy baAyKTyauuii, Xopowo paspe-
LUEHHblE QUCKPETHbIE 3KCTpeMyMbl B ructorpammax. OcobeHnHo bonbluas
amnautyga dpaykryauuii bbiia oTMedeHa Hodbto ¢ 17 Ha 18 uions 1979 r.
MO)KHO 6bIJ'IO npunncaTb 3710 OTCYTCTBUIO 3KPAHOB — p.el?iCTBl/llO BHELL-
HIX 371EKTPOMArHnTHbIx nosieii. Ho nomeweHne pacTeopa B nepmMasinoesbii
BOKC He MPUBENO K 3aKOHOMEPHBIM U3MEHEHUSIM.

Mo>xHO ObIIO cAenaTh BbIBO, YTO KaKMe-TO BHELUHUE MO BAUSIOT,
HO 3TO He “0DbluHbIE” 3eKTpO-MarHuTHble noas. Bo Bcsakom ciyuyae,
3TO HE TE NOJSA, KOTOPbIE IKPAHMPYET CNOW NEPManos.

4-19 okTs6ps 1979 r., npu nobesHom cogeiicteum Bragumupa AHato-
Abesnda [lepeBepTyHa Mbl MPOBENN CEPUIO SKCNEPUMEHTOB C M3MEPEHUSIMI
BenmduHbl 1 dnyktyauuii ckopoctu peakuun AK + OXOUD Ha Bbicoko-
ropHoli ctanuum “Kocmoc" 86ansn Anma-Atsl.

Nzameperuns nposognam ¢ akpaHamu n 6e3 3kpaHoB. HeTkux sdppek-

ToB He noayyYnan. OgHOBpeMEHHO B 3T xe gHu Amutpuii MNetposny
Xapako3s emecte ¢ Jlyusoii Jleonnposroii Anuesckoii, B.B. Poibunoii
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n Muxannom ®Pegoposnyem Hannmem nposenm aHanaoOrn4YHble N3Me-
peHus Ha BBEC MI'Y (cm. cTp. 61).

Jo stux onwitoB, 1-13 asrycta 1979 r. mbl ¢ T. B. [lepesepTyH npo-
BE Ceputo n3mepenunii ckopoctu peakunn AK + OXPUND B ctapoin ge-
peBsiHHOW koHIoWwHe Ha Benomopckoii Buoctanunn MIY, pacnonoxennoii
B TO4HOCTW Ha wmpoTe [onapHoro kpyra. B atom “HemarHutHoM gome”,
npy NOJIHOM OTCYTCTBUN KaKI/IX—J'II/I6O 9KpPaHOB, B OT/IN4Me OT Ha6mop,aB—
werocs B ‘HemarHuTHom gome’ B Tpouuke, “pasbpoc pesynbTaToB’ ncyes,
HabJaNNCh NNLWb CTPaHHbIE CUATHASbI.

CpenaTb kakne-nnbo HeTkne BbIBOABI N3 BCErO 3TOFO MHOMECTBA HEOp-
HOPOAHBIX pe3ynbTaToe ObInO TpygHo. HyxHO OblLIO Npogonxath nccne-
nosaHus. EctecTBeHHoi Oblna MbiCAb O NOCTAHOBKE OMBITOB C BAUSIHUEM
NCKYCCTBEHHbIX 2JIEKTPOMATHNTHbIX Nnonem.

4.4 BnusHne NCKYCCTBEHHbIX 3/IEKTPOMArHUTHbIX Mosei

Mepeble Takue onbiThl Bblay BLIMOSHEHBI NPU YY4aCTUA U MO VHULUATUEBE
Bnagumupa ViBanosnya [lannnosa Ha nsaTb neT panbue, 4—11 nons 1974 r.
g8 [JybHe. B. V. Janunos Obin ybexaeH B onpegensitowleli poam Hu3Koqa-
CTOTHbIX noneit B Guonornueckux deromeHax [76]. Mer (H. 1. Misanosa,
T. 4. Bpuyuna, C. 3. LWnons, B. N. anunos) usmepsnn dpepmentatnsryto
aKTUBHOCTbL KpeaTuHKiHa3sbl. Ha pacteop Henka BosgelicTBoBanm nunood-
Pa3HbIM UMMYSIbCHBIM MarHUTHbIM nosnem. B kaTywke Mensmronsua cozga-
ganu kpatkue (no 20 cekyHA) MMNYNbLCbI MAarHUTHOrO NOAS C MaKCUMab-
HbIM HanpsbkeHneM 10 spcTen n BpemeHem 3kcno3uuyum 5 MUHYT.

Bo Bcex onbiTax Mbl Habatoganu oxungaemelii B. V. Jannnosbim adp-
heKT: yMeHbLUIeHNE Un yBEINYEeHNe CPeaHEN (hepMeHTaTUBHON ak-
TUBHOCTU KPEATUHKWHA3bl, B 3aBUCMMOCTN OT 3HaKa I'IpOI/I3BOﬂ,HOI7I
HaMNpPsPKEHHOCTN MarHuTHoro nons. Ho ammantyga ¢pnyxtyaymsi ot
MarHUTHOrO MOJisi He 3aBuUcena. . .

C 29 mapta no 31 mas 1979 r. J1. 1. Arynosa emecte ¢ T. 9. BpuuunHoii n
H. M. MeaHosoii noctasunm B Haweli nabopatopun 49 60nbLINX ONBITOB NO
BJINSIHMIO HU3KOYACTOTHOTO, HU3KOM HanpskeHHocTm (dacroTa 0,1-1,0 Iy,
HanpsXXeHHOCTb 0koo 10007y) nepeMeHHOro MarHUTHOrO NOAs Ha hepMeH-
TaTUBHYIO aKTUBHOCTb M aMnauTyay 'pa3bpoca pesynbTaTos” B pacTBOpax
kpeatuHkuHasbl. (B kakgom onbite no 200 namepennin.) J1. M. Arynosa nc-
XOAMNa U3 BO3MOXHOA 00LWHOCTY npupoabl hakTOPOB, OTBETCTBEHHbLIX 33
“Makpockonuyeckne aykTyaumn' 1 ODHApPY>KEHHbIX €O BJAMSIHUIA TaKmx
nosieil Ha arrnoTuHaunto baktepunii n konebaTensHyo peakunio benoyco-
Ba [68-70]. OgHako B Hawmx onbiTax 3¢pdekTbl ecnn n Gbim — Oblin
O4€Hb HEOONBLIUMY Y HEMOCTOSIHHBIMU.
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Co3pgasanock BnevaTneHne 0 3aBUCUMOCTU 3TuX 3PPeKTOB AnLlb OT
MecTa B nabopaTopun, Ha KOTOPOM HAXOAMCA PacTBOp (hepMeHTa.

N3 onbiToB ¢ pactBopamu benkos u ¢ peakumein AK + IXPUD u nc-
KYCCTBEHHLIMU 3NEKTPOMArHNTHbIMU noasimu B JybHe u B MNywmHo, ¢ pasz-
HbIMU 3KpaHamu n Ge3 Hux, B Cumcbeponone, Mywwuno, Tpouuke, Ha BEC
n B Anma-ATte MOXXHO CAENaTh BbIBOA,:

DnykTyauuy 31eKTPOMArHNTHLIX NONel Bpsg N ABASIIOTCA Npyuyn-
Hoi “Makpockonuyeckux cayktyauuii’. OgHako, Hapsgy ¢ BUAUMbIM
CBETOM, €CTb KaKMe-TO BHELHME (PaKTopbl, CYLLECTBEHHbIE B aHANN-
3upyemom cpeHomeHe. O HanM4MM 3TUX BHELLIHUX (PAKTOPOB CBUAE-
TENbCTBOBANN HEODBACHUMBIE, “HEMOTMBUPOBAHHbIE" N3MEHEHNS aM-
nAnTyabl pasbpoca pe3ynbTaTOB OT OMbITa K OMbITY, NPU N3y4eHUn
NMPOLIECCOB Pa3HOli NPMPOAbI.

Tenepb MHe CTpaHHO, YTO A, MHOIME rogbl, 3Has o pabortax A.J1. Yu-
JKEBCKOrO, B MOWCKAX MpUPOAbl U3Yy4aeMblX MHOU SIBJEHWIA, HE MPUHUMA
BO BHMMaHme ero pabotbl. S, KaKk OTMEYEeHO Bbile, MOJAraja, 4To Aeno
BO BHYTPEHHMX CBOMCTBAX Moux 0O0bekToB. Hy)keH Dbl TONHOK — NUCbMO
O« Mukkapgn.

4.5 Anekcanpp Jleounposuy Yuxesckunin (1897-1964)

K coxaneHuto, 31o 6bI10 nposiBneHne obuwei 3akoHoMepHocTu. Y Hac B
Cosetckom Cotoze ngen A.J1. Huxesckoro 1920-1940-x romos nosy4u-
N NPU3HAHME N Pa3BUTKWE B 3aMETHON CTENEHU Jullb MOCie ero CMep-
™ [35, 77-86]. DToMy npu3HaHmio cnocobCTBOBANO “HacTynaeHme KOCMu-
YECKOW 3pbl’ — Havano NoJETOB B KOCMOC, NOAAEPXKKA KOCMOHABTOE. Bo-
Kpyr YmkeBckoro, nocfie ero BO3BPALLEHUS] U3 CCbIIKU, ¥ HErO B MOCKOB-
CKOIi KBapTUpe, cObMpanncb CTOPOHHWUKIM ero B3rnsgos. B pasHbix ropogax
npoxoauan nony-ocuymansHeie koHdepeHuun u cemuHapsl. Ocobasi ponb
3peck npuHagnexunt b. M. Bnagnmunpckomy, nog “donarom kotoporo” cu-
CTEMaTNHECKNE UCCNENOBAHNS KOCMOMU3NYECKNX KOPPEnsLuii pa3BepHy-
nnck 8 Cumdpeponone [84-87].

4.6 MNyuwwnHckne Bcecoro3nbie n MexayHapogHblie cMMNo3nymbl No
KOCMO(U3NYECKMM KOPPENALNAM 3EMHbIX NPOLECCOB

Kak oTMeuYeHO Bbllle, faHHbIE O 3aBUCUMOCTY 3€MHbIX MPOLECCOB OT KOC-
MOPU3NYECKNX (PAKTOPOB OYEHb CKEMTUYECKW BOCMPUHUMAOTCS MUpPO-
BbIM Hay4HbIM coobutecTeom’. CuTyaLns HECKONBKO U3MEHWUAACH B CBA3N
C HaY4asIoOM KOCMUYECKUX mporpaMm. Beuin usganbl kKHurm Yumkesckoro un
Ha4aTa nybnukaums cepun “Tlpobnembl kocMunyeckoii buonornun”. OaHako
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NCCNefOBaHNS KOCMOMU3MHecKX (haKTOPOB B NPOLIECCAX Pa3HO Npupogbl
MpoAo/KaNM OCTaBaTbCS 3a MpefenaMiu akageMyyYecKol HayKu.

CnTyaums HeCKONbKO M3MeHunach, korga B 1983 r., Ha Da3e Hawero
Nuctutyta Briodpmsnkn AH CCCP B MNywmHo, Mol opranuzosann 1-i Bee-
COto3HbIl cumnosuym “Kocmodmnanyeckne koppensunm B Grnonorn4eckux n
punznko-xumuyeckux npoueccax’. Bropoii cunosuym 61 8 1990 r. Tpetuii
— y>Xe MeXayHapogHblii — cocTosncs B 1993 r. B atom cumnosunyme npu-
HAIN yYacTue WCCNeaoBaTeNn N3 pasHbix CTPaH n ocoberHo unenbl CIFA
Bo rase ¢ K. Kanenb-Boyt. Ha atom cumnosunyme B. M. Bnagumupckuii
6bin n36pan npesngentom CIFA (a H.B. Yganbuosa — reHepanbHbiM cek-
petapem!). YersepThiii NywmHCKNiA cumnosnyM coctosiacs B 1996 r. 5-i
cumnosuym B MywmHo nog pnaramm ABYX UHCTUTYTOB — Hawero WHcTu-
TyTa Teopetuyeckoii n JkcneprmMeHTansHoii bunodusnkn PAH u NHctuty-
Ta Kocmuueckux uccnegosanuii PAH 6bin 8 anpene 2004 r. Kak n panblue
OCHOBHbIE pa6OTbI, O6cy)Kp|aBLIJVIeC9| Ha CMMNO3nyMax, BbIXoAunam B CBET B
xypHane Buodusnka [87]. D10 cTano BO3MOXHBLIM N3-33 NO3MLMN OTBET-
CTBEHHOro cekpeTaps ypHana H.I Ecvunoeoli u 3am. rnaBHoOro peaakropa
J1. A. BaromeHdensa, NPpUHUANMANBHOCTA 1 CMENOCTU TIABHbIX PefaKTo-
poe A.A.KpacHosckoro n notom E. E. ®ecenko. Cmenocts, Tak kak bop-
Lbl C JDKEHAYKOI, DOSICH aCTPONOrMK, KpaitHe HaCTOPOXXEHO BOCMPUHUMAIOT
CCbUIKM Ha “BHE3eMHble BAsiHus' .

Tpysam 3Tux CMMMO3NYMOB MOYTU MOSAHOCTLIO MOCBSILLEHBI BbIMYCKN
(Homepa) xyphana Buodunsnka tom 37 Homepa 3 u 4 (1992 r.); Tom 40
Homepa 4 n 5 (1995 r.); Tom 43 Homepa 4 un 5 (1998 r.); Tom 46 Homep 5
(2001 r.) u Tom 49 Supplement (2004 r., 3TOT HOMEP TONLKO Ha AHTNNIACKOM
a3bike). B sTux Boinyckax onybankosaHo okono 200 opuruHanbHbIX CTaTedd
no 3TOI TeMaTuMKe.

Mybnukaums B akagemMn4eckom >KypHane o3Havana ¢opmanbHoe npu-
3HAHWE 3TOrO HaNpaBJEHNs OPVLNAIBHONR HAYKON.

4.7 Bopuc Muxaitnosuy Bnagumupcknii. Kpbimckue cemudapbl no
KOCMOU3NYECKMM  KOPPENsiUMsM  3EMHbIX  MPOLLECCOB
(B.C. Maprtoitiok, H. A. Temypbanu un ap.)

B 90-e rogbl 6onbwoe 3HaveHMe npuobpenu perynsipHbie COBELLAHUS MO
“kocmodnznueckum koppensiumsam’, cobupaemsie nog dnarom 5. M. Bna-
anmupckoro B KpsiMy — nogpobree cum. B [124].

4.8 Bs4yecnas Esrenbesuy XXeupb6anc (1936-2006)

Bsiuecnas Esrenbesny XKeupbauc, ewe byayqn cryaeHtom (nim acnmpax-
TOM) Xumudeckoro hakynbTera, B NPakTUKyMe NO ONPefefeHno OnTu-
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A 26 anpena 1978

YUCNO U3MEepPEeHUH

0
% T T

yron (rpag) U CKOpocTb, B yCJ. ea. | — DAL 1 — PAL 2‘

| )]

ol )]
1 110

ol 1]
90 00

B 18 mas 1978

" I/ \LA
m Zal\P
| axg Y\

T T,

YHUCNO U3MEPEeHUH
-
o

T T

yron (rpag) U cKkopocTb, B yC/. ej.

Tl T Tl T T e

80 0 00

Puc. 20: TuctorpaMmbl, NOCTPOEHHbIE MO CUHXPOHHBIM U3MEPEHUSM YFAOB NOBOPOTA
numba npu Hactpoiike noaspumerpa (1) (B.E. XKeupbauc, Mocksa) n ckopoctu kpe-
aTuHkMHasHoM peakuun (2) B MNywmHO OKa3anucb CXoAHbIMU, KaK B OnbiTe 26 anpens,
Tak u B onbiTe 18 mas 1978 r. [92].

YECKOW aKTUBHOCTW, 3aMEeTW CTPaHHYI Belwb — Npu “HaCcTpolike Hyns'
NONAPUMETPA B PAa3HOE BPEMS NONY4YAIOTCA PasHble Yriibl MOBOPOTa NnMba
npubopa. “Hactpotika Hyns" — Takoil NOBOPOT numba, Npu KOTOPOM BbIPAB-
HNBAETCS OCBELLEHHOCTb BCEX TPEX MOJel NOASpUMETPa, 1 OHN CANBAIOTCS
B OfHO OoCBelleHHOe nosie. Bsivecnas EereHbeBny Hauan cuctematuyeckn
N3MepsTb "HYJIb MONAPUMETPA’ 1 NpULIEN K BbIBOAY, Y4TO 3TW bayKTyauun
obycnoBneHbl KoCMOdu3MHeckumy npudnHamu. Ha npoTs>keHun MHOrmMx
NIET OH MPOBOANST CUCTEMATUHECKNE MBMEPEHNS 3TOrO nokaszatens [88-90].
B nocnepytowme roger oH, Beeg 3a M. 1. Jlazapeebim [91], gonyckan ponb
B 3ThX 3pPpeKTax n N3MeHeHNn CBOICTB rnasa.

Mol nozHakomunucs 8 1978 rogy. OH okazan cunbHOe BAKWSIHWE HA Me-
HS CBON YOEXAEHHOCTHLIO B HANIMHYMK BHELLIHUAX, KOCMO(DU3NYECKNX NPUYNH
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N3y4aemMoro M siBJeHUs. S MOCTponn No ero AaHHbIM FMCTOrPaMMbl — OHU
Mo BUAY OKa3anunCb HEOTAMHYUMBI OT MOJYyHaeMbiX B Halmx onbitax. N To-
rpa Obil 3ayMaH 3KCTPaBaraHTHLIA ONbIT — NPOBECTU CYHXPOHHBIE N3Me-
peHnst — o B Mockee — n3mepenusi Hyns nonsipnmeTpa, Mol — B [NywmHo
— U3MEpPEHMs CKOPOCTM (PepMEHTATUBHOM (KPeaTUHKMHA3HOM) peakuuu.

B stux onsbitax mel (C. 3. WHons, T.4. Bpuumnna v H. M. Wsanosa) ¢
10:00 yTpa, ¢ To4HO 60-CEeKyHAHBIMU MHTEPBANAMM, HA MPOTSXKEHUMN Tpex
YacoB, MO CKOPOCTW peakuunu

ATO® + kpeatnn — kpeatuHdocdart + AP

n3mMepann HepMeHTATUBHYIO aKTUBHOCTL 180 TOYHO OTMEpEHHbLIX Mopuuii
pacTBOpa KpeaTuHKMHA3bl. B 3710 e Bpemsi (no paguocurHany “To4Horo
gpemenn’) B. E. Xeupbnuc 8 Mockee ¢ Takumu xe nutepsanamn 180 pas
onpegensin Hynb nonsipumeTpa. Korga, nocne nepsoro onbita 26 anpens
1978 ropma, s nocTpown rucTtorpaMmbl MO pe3ysbTaTaM ABYX BapuaHTOB
M3MEPEHUT, OHM OKa3anuch odeHb noxoxkumu (puc. 20-A,B).

Bcero 66110 noctasneHo 9 Takux onbIToB. B HeCkoNbKMX 13 HUX Takxe
NOJIyHaanCh CXOAHbIE rMCTOrpaMmbl (Hanpumep, B onbite 18 mas 1978 .
— puc. 20-B). Bbino oveHb TpyaHO Npr3HaTh UCTUHHBIMK 3TU SKCTPaBa-
FAaHTHbIE PE3Yy/IbTAThI. Hy)KHO 6bIJ'IO AOKa3aTb, 4YTO 3TO CXOACTBO B CaMOM
[lefie eCTb, U YTO OHO He cayyaiiHo. [ns aToro notpeboBasiocb MHOMO et
1 MHOTME COTHI OMbITOB.

B 1o Bpems 3a pabounii geHb COCPeSOTOHEHHOIO TPYAa Mbl MOFAU NMO-
CTpOnNTb BCEro oaHy — ABE TMCTOrpamMmebl. A ANna nonydYeHnsa fOCTOBEPHO-
ro BbIBOAA O CXOACTBE rMCTOrPaMmM HEOOXOAMMO CPaBHEHME COTEH U ThICAY
nap rucrorpamm. 3TO CTano BO3MOXKHO AUlLb MHOro fieT cnycts. 06 aTtom
noapobHee BO 2-i 4aCTK 3TOW KHUIM. TeM He MeHee, MbIC/b O 'BHELUHENR
cune’, onpegenstoweii ogHy n Ty e opMy riuCTorpamm npu U3MepPeHnAX
NPOLIECCOB Pa3HOW NpMpOAbl 'BOLLMAA B CO3HAHME' .




lasa 5

Kocmodusuyeckne koppensuun “pasbpoca pesynbra-
TOB U3MepeHuii’

5.1 Jlevo 1979 roga. BBC MI'Y. KoHiowHs B necy, “curHans”

B asrycte 1979 rogy BmecTe co cTyaeHTKon Kadpeapul Buoduzunkun dus-
daka MI'V T. B. lMepesepTyH Mbl noctasunmn onsitel Ha Benomopckoii buo-
cranumm MIY (BBC). Bbina (haveras!) 3agaqva n3baButbCs, No BO3MOXK-
HOCTW, OT BHELLHNX 'TeXHOreHHbIX BO3AaeicTBuii. B necy, B otaaneHun ot
OpYrux gOMOB, Obla CTapas KOHWLWHA — cpyd n3 coCHOBbIX OpeseH. [lo
6avKaliwein xxene3HogopoxxHoi nuHnn (CT. MonspHbiii kpyr — pasbesg Va-
kuii — Mosikonga) He menee 15 km. Bavxaiwas BbICOKOBOSLTHAS NHMS
(setBb ot craHyun MNosikonpga k BBC) npumepro B 1,5 kKM OT KOHIOWHN.
OpHako B KOHIOWHE OblNa 37eKTPUYECcKass NMPOBOAKA, U Mbl YCTAHOBUN
Tam Heobxogumbie anist nposegeHust namepenunii PIK (hotoanekTpokono-
pumetp) n camonucey H-37 ¢ ycunutenem W-37. OnbiT B cTaHpapTHoi
K 3TOMY BpPEMEHM A/ HAc nocTaHoBke. M3mepeHus ckopocTu peakuuu
ackopbutosoin kucnotel (AK) ¢ guxnopderonutgodenonom (OXPUP).
Kaxgable 3 MuHyTbI B KtoBeTy ¢ cuHeli kpackoih OXPUD gobasnann AK —
pa3MeLINBaIN 1 HA CAMOMICLE BBIPUCOBLIBANACH KpMBas (Npsmas) yMeHb-
LUEHMs1 ONTNYECKO MJOTHOCTM PacTBopa.

Takue onbITbl JO 3TOMO eXXEAHEBHO, MHOIO NeT Mbl cTaBuau g MNywuHo ¢
T. A. Bpuunnoii n H. T. MleaHosoii. Metoguka bbina otpabotana B getansx.
T. B. MNepeBepTyH HaTpeHupoBanach paHee.

MepBbie onbiTol 1-3 aBrycta 1979 r. Ob1amn cuiHxpoHHbiMu B MywuHo v Ha
BBC. PesynstaThl usmepennii Ha BBC 6bin nopasutensisim. OT npobi
K npobe — noutn Hukakux cpnyktyauuii! AmnnnTyaa “pasbpoca pesynbra-
TOB" noyTy B 3 paza MeHbLUE, YEM B TaKMX XKE, CUHXPOHHO MPOBOAUMBIX B
570 Bpems T.9. u H. M. onbitax 8 Mywwmro. (CpepHekBagpatuyHas amnin-
Tyga daykryaunii 8 %% K cpegHeapndMeTNYECKON BENUMHE CKOPOCTY B
Mywwro (6%) Guina ot 8 go 12%, a & onwitax Ha BBEC < 3,5%.) Mox-
HO ObIno nogymate, 4to T. B. [epesepTyH pabotaet HamHOro ny4uie, Yem
T.4. n H. M. (410 BbIN0 Mano npasaonogobHo. .. ). Ho 1 aerycra 8 12 4 01
MUHYTY CKOpPOCTb peakuun “Bapyr’ pesko (noutwm B 2 pasal) ynana. Notom
CTONb e pe3ko (NoyTm B 2 pasa Bbllle CpefHeili) BO3POCAA, NOTOM CHOBA
ynana — Ha rpaduke N3MeHeHNs CKOpPOCTY BUAEH pe3kunia ‘curdan’. Motom
BCE YCNOKOMIOCh. Hukakmx cyuwiecTBeHHbIx hayKTyaLmii.

Ha cnepytownii geHb — 2 aBrycta — cuTyauusi NoBTOpUach B €Lle
6onee peskoin opme. CHavana He 6b110 3ameTHbIX baykTyauuii. [oTom,
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B 114 42 MuHyTbI, HabIlOAANCs TOT Xe, ewe bonee peskuii curHan. M cHosa
BCE YCMOKOWOChH.

Ha tpetnii geHb, 3 aBrycra, Mbl yKe »gan NosiBAEHUsSI 3TOMO CUTHaNa.
OH nosiBuncs cHoa TOYHO B 114 42 MUHYTHI. .. 4 aBryCTa CUTHA HECKOMb-
KO nHoli cpopmbl nosieuncs B 114 00 mun; 5 asrycta 8 104 13 munyT; 6-ro
B8 84 40 munyT; 9-ro B8 114 05 munyT. OnbiT gnuncs 10 gHeii. Pesynbtathl
npencTaBieHbl Ha puc. 21.
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Puc. 21: Pe3skne uameHeHUs CKOPOCTU peakuumn ackopbUHOBOWA KMCAOTbI C Auxnopde-
HONMHAOMEHONOM MO AECTBMEM BHELLIHMNX “‘CUrHANOoB” HeN3BECTHON npupogbl. OnbiTsl
Ha BBC MI'VY 2-13 asrycta 1979 r. Ocu abcuyucc — Bpems. OpguHaTbl — CKOPOCTb
peakuuy B OTHOCUTENbHBIX eguHuuax. CnpaBa HaBepxy — COMOCTABJIEHNE CUMHANOB 2
aerycta n 3 asrycrta 1979 r. [92].

Bbino scHo, 4TO 37O cmrHan BHewwHero npoucxoxaeHns. Kakas-to “cu-
na" namensier ckopoctb peakumn AK u OXPUD (unn ceolictea nsme-
putenbHoll annapatypbi?). Bpems nossnenus “‘curnana’ ve perynsptoe.
BEBC pacnonoxeHa TouHo Ha [MonspHOM Kpyre, T.e. B 30He IEMKO NPOHULLA-
€MOii Ans 'CONHEYHOro BeTpa’ — MOTOKOB NMPOTOHOB N APYIiX 3apsiXKEeHHbIX
4aCTUL, KOCMUYECKOTO NPONCXOXKAeHUs1. [lepeBsiHHbIfi 4OM He MOr 3aMETHO
3KpaHMpoBaTh 3TM NOTOKK. .. HO cUMTaTh CONHEYHBIR BETEP NPUHNHON Ha-
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6t0paEMbIX SIBAEHWI HA 3TOM OCHOBaHWW ObIIO Obl npexxaeBpemeHHo. U,
noXanyii, rmaeHbIii BONpOC: noYemy Oblna Tak mana amninTyaa pasbpoca
pe3ynbTaToB u3MepeHuii BHe 30H curHanos?! CosHeudHblli BETEP NPOHUKA-
eT, a amnantyga pasbpoca mana. Hago Obl HEOZHOKPaTHO MOBTOPATL 3TN
OMbITHI. . .

B 2006 r. AnekcaHap EBrenbeBuy Bensies ckasan MHe, 4To Ha Kosib-
CKOM MOJIYOCTPOBE €CTb MOLLHAS PaAMNOJIOKALMOHHAS YCTAHOBKA, CUT-
Hanbl KOTOpOI7I Mornm 6b| NOBJINATb HAa CKOPOCTb Hawlen peakumn nnn
Ha CBOMCTBaA Nprubopos. beina nun 3ta ycraHoska Tam B 1979 rogy —
Mbl He 3HaeM. Ho nckniounTh BO3MOXHOCTL TOrO, YTO HalLKW '‘CUrHa-
Jibl"” OblIN 3€MHOrO, TEXHOTEHHOIO MPOUCXOXKAEHUSI Mbl HE MOXKEM.
Bapyr, B camom fene, Mbl 3aperucTpupoBasi W3MEHEHUS] CBOWCTB
BOAHbIX PaCTBOPOB NoA BANAHUEM 3JIEKTPOMATHUTHBLIX BOJIH CAHTU-
MeTpoBOi anunbl ... OctaBum 3TOT BONpOC ‘notomkam”. . .

5.2 Ocenb 1979 r. Cunxponusbie onbitbli: MyuwmnHo — BBC MINY —
Anma-Ara

B cesi3m ¢ pesynbratamu onbitos B asrycte 1979 r. va BBC MI'V, 8-12
okTs0ps 1979 roga Tpu rpynnbl 3KCNEPUMEHTATOPOB MPOBENN CUHXPOHHbBIE
M3MEpEHNs B TPEX pasHbIX reorpacpumueckux nyHkrax: 8 lMywuno (54°42
c.w., 37°38’ B.a.; T.B.Mepeseptyn, J1. M. OsunnHukosa, C.3. LLHons),
Anma-Arte (43° c.w. 76°55" B.4.; B. A. Konomber, H. . saHosa, T. 4. Bpu-
unna) u Ha BBC MIY (wwporta Monsiproro kpyra 66° c.w., 33° 8.4,;
0.0N. Xapako3z, JI1. J1. Annesckas, B. B. Puibuna, M. ®. Yanaui).

B 3Tux onbiTax Mbl OLEHMBANN KaK CXOACTBO HU3KOYACTOTHBIX TPEH-
0oB B u3MeHeHnsx ckopoctu peakumn AK + JXPUD, tak n nosieneHune
XapaKTePHbIX CUrHAMOB B PasHbiX reorpapnyecknx nyHKTax.

Boina obHapyxeHa BbICOKAs CTeneHb KOPPensiumim HU3KOHACTOTHBIX
TpeHpoB B [lywmuHo n B Anma-ATe 1 CTONb >Ke BbICOKas, T.e. JOCTOBEp-
Has aHTukoppensiyus TpeHpos B BBC n g MywuHo; n 8 BBC n Anma-Are.

Ons noucka curHanoe mbl cHadana “Ha rnas” BbiOpanm xapakTepHbiii
curHan — Hassanu ero “kaHoHudeckum’. A notom (Hatasnss Bsuecnasos-
HaYaanebyoBa) nepemelLany ero no noCNefOBaTENbHOCTAM Pe3y/bTaToB 13-
MepeHniA 1 Boluncnsnn koadduumeHTsl kKoppensuun. Takoli aHanu3 Bbl-
ABUN BOMbLIOE YMCNO CUTHANOB, BAM3KNX NO POPME K KAaHOHUYECKOMY B
MYLWMHCKNX ONbITax B aerycte 1979 r., B NyLWMHCKNX, anMa-aTWHCKUX 1
6enoMopcKuMx onbiTax B okTabpe 1979 r. B onbiTax, OCYLLECTBNEHHBIX B OK-
T6pe 1979 r., npecbnagan CUrHas, CXOAHbIA, HO HE BMOJIHE WAEHTUYHBIN
KaHoHu4eckoMmy. [lpu 3TOM, kak 1 MpeAnonaranocb, UHOFAA CUrHajbl Ha-
KnafablBaauch Apyr Ha apyra. Tak B onbite 11 oktabps 1979 r. 8 MNywwmHo
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3TOT CMrHaM Ha NPOTs>XeHUM 3,5 4acoB MOSBASAACA, MO MeHblUel Mepe, 9
pas, NpuYeM Hauyano CNeAyHoLEro CUrHana Yacto OTMEYanoch 40 3aBep-
WweHns npeapiayero (AAnTenbHOCTL curHana okono 30 MunyT).

N3 cunxpoHHbix namepennii 8 MNywunro, Ha BEC n B Anma-Ate cnepo-
BaJ10, 4TO Habsogaemble ‘CrHafnbl’ — HOCUTENN KAaKOR-TO mHdopmMauuu,
oHun He BeccmbicnenHsbl! Kakoii B HUux cmbicn? YT1o oHu oTpaxatoT?

Bo BpeMs npoBeseHuns aTX CUHXPOHHbLIX ONbITOB 5 6bl1 B MNywmHo ©
Bmecte ¢ T.[lepeBepTyH npoBognn W3MepeHUsi CKOPOCTW peakuuu
AK+ OXPUND. MHe He Tepnenocb y3HaTb, 4TO MOJyHann B TO XKe Bpe-
msi gpyrue rpynnbl 8 Anma-Ate n Ha BBC.

V Hac B MHCTWATYTe Obina crneuuwanbHasi KOMHaTa A5 0CODO BaXKHBIX
coobuieHnii ¢ Tenetaiinom — ocobbiM TenerpacbHbiM annapatom. Tese-
TalinHas CBA3b Oblna BO BCEX BaXKHbIX YYPEXAEHUAX CTpaHbl. Tenetaiin
“pecnybnnkaHckoro 3nadedus” 6bin u B8 Anma-Ate. B.A. Konomber (no
NUCbMY Halleli AMPeKLn) NOJTyHn paspelueHne cBA3biBaThesA ¢ MywmHo
MOCPefCTBOM 3TOro Teneraiina. B nepeblii feHb CUHXPOHHBIX OMbLITOB BCE
66110 “kak B KuHO . 1 Nosy4Mn No TeneTainy pacneyaTky pesynbTaToB U3
Anma-Atbi. ITun pe3ynbTathl npeactasasanu coboo Tabnuuy, copepxaiyro
HECKONIbKO COTEH TPex3HadHbIX 4Yumcen. 51 ctpoun no Hum rpaduky n nbi-
TaCs NCKaTb CUMHAMbI.

OpHako, Ha BTOPOIi AeHb npouecc nepenaqn us Anma-ATel BAPYr npe-
pBafCs 1 NosBMIOCH CoobLieHne: “cBa3b npekpaweHa’’. Hanpacho s xpan.
Tenetaiin He pabotasn.

Korga Hawwm skcneguumnn sepHynucs, B. A. Konombet pacckasan: B8 Tor
J€Hb, MpU nepefaqn coobeHns, B KOMHaTY DbICTPO BOLIEN COTPYAHUK rOC-
6esonacHoctn n “n3bsan’ Tabauuy ¢ pesynbtatamu. Ha cneaytowmii geHs
rnaeHbii wWudposanbwk KasaxcraHa, nocne 6eCCOHHO HOUM, BEPHYN -
CTOK C 4YMCAaMM N CKa3an ‘cMmbicna B 3Tux 4dmcnax Het!” Ho, Ha Bcakuii
cnyyaii, gocTyn K Tesetaliny Ham Obinl 3anpeLueH.

BeiBog npefctaButens “KOMNETEHTHBIX OPraHoB” 00 OTCYTCTBUW CMbIC-
na B Haweii pabote mor ObITb BABOliHE HeBepHbiM. HeBepHbIM, ecin Mbl
perucTpupoBany CurHanbl (Kak Mbl AyMasin) KOCMUYECKOrO MPONCXOXKAE-
Hus [92-94]. U Tem Bonee HEBEPHBIM, €CIN Mbl HEHASIHHO 3aPErnCTpUpOBa-
JIN CUTHAJbI OT PAAMNOJIOKALIMOHHBIX UM UHbIX UCTOYHUKOB. TyT “opranam”
HY>KHO ObI10 Obl HACTOPOXNUTLCA eLe bonbLue.

WNccnepoBanme “cmbicna BpeMeHHbIX CUTHANOB', NX CBA3U C KOCMOMpU-
3UYECKUMY CODBITUSIMU, BbISICHEHUE NPUPOALI 3TUX CODLITUI MO0 Dbl CO-
CTaBUTb €Lle OJHO, HapsAy C WCCNeAoBaHWEM aMmanTyabl hayKTyauuii n
bopMbI rucTorpamm, HanpaBfeHVe HaWWX UcciegoBanuii. MeHs 3aHuma-
N1a MbIC/Ib: CJIOXKHAs CYNepno3ununs Takux CUrHaAoB Morna Obl co3gaBaTh
BnedaTneHne ‘BnonHe cnydaiiHoro” npouecca. Yro, Boobue, MoxeT ObiTh
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“cny4aiiHOCTL" 3TO Cynepno3nuKs MpaBubHBIX CUMHAJIOE.

HO A onacancsd, 4To, YBJACKWNChL 3TUM TPETbUM HANpPaABJACHUEM, Mbl
OTBJIEHEMCA OT Yy>KE€ Ha4YaTbIX pa60T, NOCBALWEHHbBIX 3aKOHOMEPHO-
CTAM W3MEHEHUS aMMANTYSbl PAYKTYauUnii u nameHeHuii popmbl ru-
ctorpamm. M “noctaHoBus’ — CHavasa nccnefosaTb aMranTygy u
dopmMy rncTorpamm, a NOTOM BEPHYTLCS K UCCEA0BAHUIO CUMHAOB.

Onybaukosae B 1981 r. ctatbm Ha 3ty Temy [92-95], mbl nepectanu
nccneposaTh ‘curHanbl’.

Mpowno 4eTBepTh BEKA, U Mbl JANEKO ELE HE PELLUIN NEPBLIE ABE 3a-
Ja4n 1 BPsSA N BEPHEMCs K uccneposanuto ‘curnanos’’. Teneps (2008 roa)
MHE KaXXeTCsl, YTO Ae0 B TOM, YTO TOr4a, B T€ rOAbl, Mbl "yBS3AM B nownc-
Kax BO3MOXHbIX 3JIEKTPOMArHWTHBIX NOJEH, OTBETCTBEHHBIX 33 'MaKpOCKO-
nuyeckne dpayktyaunn”’. Mbl “notpatunun’, unu, npaBunsHee ckazaTs ‘no-
CBATUAN 3TUM MOMCKaM MHorme rofbl 6e3 YeTkux pesynbtaToB. B cotHax
OMbLITOB, AiEHb 33 JHEM, C 3KPaHaMu N UCKYCCTBEHHLIMU MOJISIMU, BbIBOAbI
NOJyYanuch OYeHb HeomnpeneneHHbIMU. TYT He HA KOro »anoeatbcst. MMoka
He Npoiifiews 3TOT NyTb, HE 3HAeLWb, Y€M OH 3aBEPLUNTCA. ..

Kak oTmeueHo Bobile, “B Hayke' NpuHATO He ODpaliaTh BHUMAHWSA Ha
“cnyvaiiHble BbIOpOCHI — “HE3aKOHOMEPHbIE PE3KME U3MEHEHWUSI N3Mepsie-
Mbix Beau4dut'. Camo cnoBo “BbIOpOCHI” OnpefensieT OTHOLEHNE NCCNeRO-
BaTenell K TaKMM COBBITUSIM: NX HE y4uTbIBalOT, oTOpackiBatoT. B camom
Jene, Takue BbIOPOCh MOryT ObiTh CNefCTBMEM TPUBMANIBHBIX NPUYUH —
HapyLLEHNEeM KOHTaKTOB B 3JIEKTPUYECKNX LIENsIX, FPO30BbIX Pa3psifioB, Me-
XaHUYECKUX noBpexaeHuii. YTobbl nckntoumnTs Takne npruynHbl Tpebyetcs
OYeHb TwaTesbHas paboTa, OCHOBaHHAS HA U3MEHEHUW TPAAULMOHHOTO OT-
HOLLEHNA K “BbIMABWIMM ' pe3ynbTaTtam.

Mpowno muoro net. U ctann nosensThcs MccnenoBaHus, CBUAETENb-
CTBYIOLME O HETPWBMANILHOW Mpupoge ‘curHanos’ un “Bbibpocos”. B atux
paboTax Bce vawie nybAVKYOTCS pesynbTaTbl NCCAELOBAHNIA, CBULETESb-
CTBYIOLLME O HEDNIEKTPOMArHNTHON NpUpoge hakTOPOB, OTBETCTBEHHbLIX 33
5Tu 3phekThbl. 3ameyaTenbHasA Bellb 'CNoXMBLLEECs MHeHne' B Hayke. Ewe
BOBCE HE 3aTnxJ1a akKTUBHOCTbL DOPLOB C “ykeHaykoli’ B CBA3M C gonyuye-
HWEM BANSIHUS CNabbiX 31EKTPO-MArHUTHBIX MONEA Ha Buonormyeckne u
(pU3KO-XNMUYECKME MPOLLECCHI, KaK y)Ke CTOPOHHUKAM BJINSIHUAS TaKUX Mo-
JIeil, B CBOIO O4epenb, KaXKyTcs HEeBO3MOXHbIMKU cooblieHns 0b sadhek-
Tax, ODYCNOBNEHHBIX FPABUTALVOHHBIMM WIIN, COBCEM CTPALLHO, ‘TOPCUOH-
HbIMU' NOAsiMK. A TYT €CTb AL OANH BONPOC — UCTUHHBI A1 CoobLLeHNs,
BEPHbI N HaDOAEHNS, NCKIOYEHBI N apTedaKThl.

B cBsA3u c 3Tm Mbl, BMecTe ¢ BukTopom AHatonbesundem [NaHuyentoroii
caenanu 0630p onybAMKOBaHHbLIX PabOT MO STUM HETPUBUASILHBIM UCCIEA0-
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BaHusAM [96]. He noBTOpsisi 3TOT, O4eHb 0BLWIMPHLIRA, 0630p, 51 [OMKEH 34eCh
oTMeTuTh YeTbipe rpynnel pabot. lNpexpae Bcero 310 paboTel U3 nabopa-
Topun O.A. Tpownyesa uz Unctutyta Apktukn u Antapktuku [97-103],
H. B. Knodeka uz Wpkyrckoro otaenenns U3MWPAH [104,105], paboTsl
B. H. CmupHosa nz MA®PU (Mockosckoro Ukxenepno-Pusudeckoro Mu-
crutyTa) [106,107] n FO. A. Bayposa n K. A. Tpyxaxosa [108-113].

M3noxeHune copepaHusi aTx 3amMedaTenbHbix paboT Hapywwmno Obl
XPOHOIOrMYECKYIO MOCIEA0BATENBHOCTL — 3TN PaboThl BLILAN B CBET Ha
10-20 neT no3xe cobbITuii,0 KOTOPLIX UAET pedb B 3Tol rnase. OTCbIIA K
HUM 4nTaTeNs, a S NPOAO/IKALKD B XPOHOJIOMMHYECKOW NOCNEA0BATENLHOCTY
pacckas o Hawwmx paborax.

5.3 W3meHeHuss amnautyabl “pa3bpoca pesynbrtatos”’ npu nsmepe-
HUAX BUOXMMUYECKMX 1 XMMUYECKMX PEAKLUIA KOPPeanpyloT C
V3MEHEHUSIMU COJIHEHHOW aKTUBHOCTU

Ml npofonXanum exXeqHEBHbIE OMbIThl B NOMbITKAX MOHSTh BHYTPEHHUE ‘Me-
XaHN3Mbl" CUHXPOHHBIX B Makpoobbemax hiykTyaumii CkopocTein buoxm-
MUYECKMX 1 XUMUYECKUX peakuuii. Ho Tenepb Oblno yxe ACHO, Y4TO MHO-
rme CTOPOHbI N3y4aemoro peHoMeHa 0bYCNOBAEHbI BHEWHUMM (DaKTOPaMU.
271 “BHeWwHUM (PaKTOpPbI' NMEIOT, NO-BUANMOMY, 'HE3EMHOE" MPONCXOXae-
Hue. JTO MpPeLrnosIOXKEHNE CTaNo O4YEHb BeposiTHbIM, korga B 1985 ropy
.M. Arynosa obpaboTana pe3ynbTaTbl HalMx U3MepeHUi 3a 25-neTHuii
nepnog 1 yCTaHOBWAA, HYTO U3MEHEHUSI aMMIUTYAbI pa3bpoca pe3ynbTaToB
KOPpeMpyeT C U3MEHEHUSIMMN COSIHEYHON aKTWBHOCTW. TaiiHa M3MeHeHns!
aMnANTYgbl pa3bpoca pesynbTaToB B pasHble OHU, MECALbI, FOALI CTana no-
cTeneHHo (nocTeneHHO! .. . Ha MPOTSXKEHN MHOTUX JIET) NPOSACHATLCS. AM-
nAnTyaa 3Toro pa3bpoca B 3HAYMTENLHOR CTENEHU OnpefensieTcs ‘BHeLl-
HumMmn hakTopamu’. ITO BUAHO HA puc. 22.

Ha 3TOM pucyHke BUAHO Kak pa3nnyHa amnanTyga pazbpoca pesynbra-
TOB B pa3sHble rofbl. DTU PasNyUs KOPPENPYIOT C N3MEHEHUSIMU COJTHEY-
HOWi aKTWBHOCTN — pa3bpoc pe3ybTaTOB MAKCUMAJEH B FOAbLI C CUIBHBIMM
W3MEHEHUSAIMU COJIHEYHOI aKTUBHOCTHU, T.€. 3aBUCUT He CTOJIbKO OT Besu-
UMHBI COJIHEYHOR AKTUBHOCTM, CKOJILKO OT BEANYMNHbI €€ NPON3BOAHON.

Mocne obHapyxeHus koppensauuym N3MeHeHuii amnanTyabl ayKTya-
LWl C CONMHEYHON aKTUBHOCTBIO, Mbl HAYaNy CUCTEMATNYECKME ONbIThI A
NCCNEefOBaHNS BO3MOXHON NpUpOLbl BHEWHUX (haKTOPOB, ONpeaensiowmx
amMnAnTygy pasbpoca pesynbTaToB MpU U3MEPEHUSIX CKOPOCTN (hepMEeHTa-
TMBHbLIX N YUCTO XUMUYECKNX PEaKLUii,

[ns 3T0ro ¢ BOMBIIOA NYHKTYaNILHOCTLIO, A€Hb 33 fAHeMm, (rog 3a ro-
gom! — 1976-1986 r.r.) B 04HO 1 TO e Bpemsi CYyTOK Mbl (i BMeCTe C
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Puc. 22: ConoctaBneHune nameHeHnii aMmnanTygbl ‘Makpockonnyecknx dnykTyauunii” npu
N3MEPEHISIX CKOPOCTEN BNOXMMINHECKUX 11 XNMUHECKNX npoueccos (0%) ¢ namenennsimm
conHeyHol akTneHoCcTU (4ncno Bonbdpa, W). VismeHenuns ycpefHeHHbIX BEINYMH aM-
nAnTyAbl bAyKTyaunii annpokCMMUPOBaHbI MOJMHOMOM MO METOAY HANMEHbLUNX KBaf-
patoe. OTmeuenbl 95% posepuTensHbie nHTepsansl ans o%.

H.N. Vigarosoii u T. 5. Bpuyutoit) namepsnn cKopoctTn 3Tux peakuuii B
PaBHbIX MNOPUMSAX COOTBETCTBYIOLMX PAaCTBOPOB, OTOMpaeMbix C onpege-
nenHbivn (15 wnm 30 cekyHg) wHTepBanamu Bpemenn. o 250 pesynb-
TaTaM MOC/EOBaTENbHbIX U3MEPEHNA ONPEAENANN CPEAHEKBAAPATNUHYIO
aMnnTyay baykTyaumii u CTpounm pacnpegenerdune — ructorpammy. Bme-
cre ¢ H. B. YaanbuoBoii Mbl nbiTanuch 00Hapy>XuTh KOPPENSLMIO Nony4Yae-
MbIX BEINYUH amnauTyabl baykTyauuii n hopMbl FUCTOrPaMM C KOCMOpU-
31YECKNMIU XapaKTEPUCTNKAMU (COCTOSHUEM NOHOCKDEPBI, MEXIAHETHOTO
MarHUTHOrO MOMsl, COIHEYHON AaKTUBHOCTHIO) M C CO3LAaBAEMbIMU B SKC-
NEPUMEHTE YCIOBUSIMUN — MPUPOLOIA IKPAHOB, OCBELLEHHOCTHIO.

Tenepb, MHOrO NIET CNYCTS, MOXHO €Lle pa3 CKasaTb, 4TO Mbl B3SJINCh
Torga 3a ‘Hepewaemyto’ 3agady! B pesynbrate HanpskeHHOro Tpyaa mbl
MOFAU MOAYYaTh Wb OAHY FMCTOrpamMMmy B [€Hb 33 MHTEpBan BPEMEHU
HeobxoanMmblii gnsi namepeHuii ckopocti peakuun AK 4+ IXPUD s 150-
240 npobax. Koe-4T0, 0fHaKo, Mbl B 3THX OMbITax MOJYHMIN.

PesynbraTthl 3Tux nccnefoBaHnii CymmupoBaHsl B AByx 6onblinx 0630-
pax B 1985 r. [32] n B 1987 1. [33].

Tak, H. B. VaasbyoBa ocywiecTBuna getasabHOE CONOCTABIIEHNE CPESHE-
MECSIHHbIX 3HAYeHWA amnanTyabl pa3bpoca pe3ynbTaToB U3MepeHui
CKOPOCTEA BUOXUMUYECKUX 1 XUMUNYECKMX PeaKUMii CO CpeAHEMECHHbIMM
3HauYeHusaMn 4quces Bonbgpa. Bbina obHapyxeHa cnoxkHasi npoTusodas-
HOCTb M3MeHeHNi 3Tux BeanduH (puc. 23).

MMpn conocTaenennn n3meHennii Ay MHAEKCA rEOMArHUTHOM AKTUBHO-
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Puc. 23: ConocTaBneHune cpefHeMECAYHbIX 3HAUEHUT aMnAnTyAbl hnykTyauuii (pasbpo-
ca pesynbTaToB) npu n3meperunsix ckopoctun peakuyun AK + OXPUD ¢ yncnamn Bonsda
(W) B 1976-1985 r.r. [33,92].
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Puc. 24: ConoctaeneHue exefgHeBHbIX 3HayYeHMii: aMnAuTyabl bNyKTyauuli CKOpPOCTH
peakunn AK + OXPUD 1 namenenns vactot noHnocepHoro cnos Fo [33,92].
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Puc. 25: l3ameHeHre amnantyabl MakpoCKonn4ecknx thaykTyaunii B BoXumMmn4ecknx un
XUMUHECKUX PEAKLMAX B AHU CMEHbI 3HAKA CEKTOPa MEXMNAAHETHOrO MarHUTHOrO NONs.
A) Otknonenne 0% ot cpeaHero sHavenmns (1976-1984 r.r.); B) 3nadveHust amnanTyabl
pnykTyaunii B pasHble fHM A0 U MNOCAE CMeHbl 3HAKa (AaHHbIE NO rofam C BbICOKOIA
COnHeYHOl akTMBHOCTLIO: 1957-1958; 1968-1973; 1979-1981). Ocm abcumncc — gHn go
1 Mocne CMeHbl 3Haka cektopa. OpanHatel — Ac% n 0% [33,92].
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CTU C N3MEHEHUSIMU CPEedHErofOBLIX aMMINTYA pasbpoca pesynbTaToB B
nepvog 1957-1984 r.r., nocToBepHbix koppensiunii He bbino. OgHako B ne-
pvog 1977-1979 r.r. Habnoganacb AOBOJILHO TECHAS KOPPENSALNA CpeaHe-
MECSIHHbIX 3HaYeHnii amnInTyasl pasdpoca pesynbtaTos n A, nHAeKca.

Mpn ananuse paHHbix 33 1966-1980 r. ObIN BbISBNEHBI JOCTOBEPHbLIE
neprnogbl M3MEHEHNS aMIANTYAbl pa3bpoca pe3ynbTaToB, paBHbie 1 roay,
npumepHo 2 n 4 rogam.

Ha puc. 24 H. B. Yanb1u0B0i CONOCTaB/IEHbI PE3y/ibTaTbl €KEAHEBHOTO,
Ha npotsixeHuu 1984 roga, onpegenenns amnanTyasl pa3dpoca pesynbra-
ToB n3MepeHus ckopocTtu peakumn AK n AXPUD n nsmeHeHnamMm “oHo-
ceheproro cnos F. Mepuoabl Bo3pacTtaHns aMnanTtyasl dyKTyaunii cooT-
BETCTBYIOT NEPUOAAM YMEHbLUEHNS] CYTOYHON N3MEHYNBOCTI 31EKTPOHHONA
nnotHocTu cnost Fo [95] (puc. 24).

Bo3moxHo, Hambosiee uHTepecHble pe3ynbTaTbl OblIM  MOAYYEHDI
H. B. YganbuoBoii npu CONOCTaBiAEHNN U3MEHEHUA aMMINTYAbI MAKPOCKO-
nudecknx hAyKTyaunii n N3MEHEHNA 3HAKa CEKTOPA MEXIIAHETHOrO Mar-
HutHoro nons (puc. 25). Habniogaemble SOCTOBEpHBIE KOPPEsiLMA OKa-
3a71Cb Pa3IMYHBIMYK B rOAbl C BICOKOW N rofbl C HU3KOM CONIHEYHON ak-
TUBHOCTbLIO. YAMBUTENBHBIM ODpPa3oM, W3MEHeHUs aMnanTyabl yKTya-
Ui NPOUCXOANIN NMPUMEPHO 33 2 CYTOK [0 W3MEHEHWsSI 3HAKA CEKTOPOB
MEXMIAHETHOrO MarHUTHOrO NOJMsi. ITO MOXET 03HAYATh, YTO U3MEHEHNS
amnanTyabl pAYKTyaLuin NponcxogaT OfHOBPEMEHHO (nog AencTBrem u)
¢ nameHeHnsimn Ha ConHUe, B TO BpeMs KaK U3MEHEHNS 3HAKa CEKTOPOB
ONpeaenstoTC OTHOCMTENIBHO MELJIEHHO PaCnpOCTPAHSIOWKNMCS COJHEY-
HbIM BETPOM — MOTOKOM 3aPSXKEHHbIX 4aCTuL JETSALWMX C MOBEPXHOCTN
ConHua.

3Ha‘-||/|T, BJINAET HE COJIHEYHbIN BETEP, @ NBMEHEHNA COCTOAHUNA Ca-
moro ConHua.

rlpl/lBep.eHHblMVl NAAOCTPALNAMN HE NCHEPNBIBAOTCA pe3ynbTaTbl 3TUX
MHOTOJIETHNX |/|3mepeH|/||7|. Op.HaKO B 3TOM KOHTEKCTE Ba>XHa JNNLLUb KOHCTA-
Tauus CTaTUCTMYECKM 3HAYMMOW KOppenAaunyu aMrianTyasl pasdbpoca pe-
3yALTATOB ' C HEKOTOPLIMU KOCMOMU3NYECKMI XapaKTepucTnkamm. scHo,
YTO OT CTATUCTUYECKON KOPPENAUNM JO BbISICHEHWSI (PU3NKKU 3TUX CBA3ENA
eLe OYeHb JaNeKo.

5.4 Ocenb 1979 r. Nncrorpammebl, NosIyYEHHbIE MPU U3MEPEHUNAX
PaAVO0aKTUBHOCTU, CXO4HbI C FMCTOrPaMMamMu Npu N3MepPEHUsIX
(epMEeHTATUBHLIX U XUMUYECKUX PeaKL Ui

[ns BbiiCHEHUs1 3aKOHOMEPHOCTER (POPMbI MMCTOrPpamMM KasanoCb OYeHb
BaXKHbIM HANTW MPOLECC, B KOTOPOM FMCTOrpaMMbl uMenu Obl rnagkyto,
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“HopmanbHyto' copmy. Beiwe s ynomunan, uto okono 10 nert, ¢ 1951 r. no
1960 r., Mmost paboTa bbina CBSA3aHA C M3MEPEHUSIMI PAANOAKTUBHOCTM [35].

Cpeay Tem MOUX JEKUWA MO NPUMEHEHWUIO PaANOAKTUBHbLIX U30TOMOB,
ynTaembix gns kypcantos LY, 6eina dpusmka pagnoaktueHocTr, cTaTtu-
CTMKA PagnoaKTUBHOIrO pacnaja, CTaTuCTUYeckue MeToabl obpaboTku pe-
3ynbTaToB. B 3aueTHOiR akcnepumMenTansHoll pabote, B uanoCTpauumn pac-
npeneneHms nyaCCOHa, MOW KypPCaHTbl NPeaCTaBAANN A0JIXKHbIM o6pa30M
yrpybneHHble 1 CriaXkeHHbIe PacnpeseneHmns.

A 51 B TO e BpeMsi B OMbITax C pacTBopamu DesKOB nosy4an gUCKpeT-
Hble pacnpefeneHuns pes3yibTaToB, XapakTepHble hOPMbI FUCTOrpamMMm.

MopazuTtensHo! Ho Toraa mue He NpuxoAnno B ronoBy MccnefoBathb ge-
TaNbHYKO CTPYKTYPY pacnpefeneHnii pe3yibTaToB U3MEPEHUl TakxXe U pa-
anoaktueHocTu. Bblno, anpropu, sICHO, 4TO pafnMOaKTUBHBIA pacnaj noa-
HYNHACTCA CTAaTUCTUKeE nyaCCOHa. 3TO noATBEP>KAAJIOCb NPU BbIHNCNEHNN
CpefHeKBagpaTudHbIX OTKIOHeHWiA. Tak 3a nodutn 10-netnuid nepuog (c
1951 no 1960 r.r.) s Hu pasy He conocTaBus POpMbI FMCTOTPaMM Mpu
N3MEPEHUAX CKOPOCTN DMOXMMUNYECKUX peakuuii  TeMNa pagnoakTUBHOIO
pacnaga.

Ho nocne onwitos ¢ B. E. XKeupbancom Takoe conocrasieHue crano
aKTyanbHbIM. S AyMan, 4TO Npy N3MEPEHNSIX PaSNOAKTUBHOCT — BMOJIHE
cnyyaiiHoM npouecce, noguuHsowmnMes cratuctuke lNyaccoHa, Hukakmx
3aKOHOMEpPHbIX (POpM rmcTorpamm He Dyger.

B centsabpe 1979 r. s nonpocun cpenatb B M30TOMHOR nabopatopun
kopnyca “A” MI'V (snocnegcteun — Wuctutyta MonekynsipHoii Buonorun
um. A.H.Benosepckoro) — 250 n3mepeHuii pafMoakTUBHOCTM npenapa-
Ta C nocpeacteom aBTOMaTuueckoli (4T06 Hukakoii cybnekTusHocTu!)
CUMHTUANSAUNOHHON ycTaHoBku. B 310 xe (npumepHo!) Bpems B Mywuto,
B Hawem 0DbIYHOM onbiTe ObIO caenano 250 “oanHakoBbIX' n3MepeHui
CKOPOCTN (PEPMEHTATUBHOR KPEaTUHKNHA3HOA peakuuu, n ... MOBTOpPU-
nacbk cnTyauust, beiBwas ¢ onbitamu ¢ B. E. XKeupbauncom. Bo-nepebix, ru-
CTOrpammbl, MOCTPOEHHbIE MO Pe3y/IbTaTaM U3MEPEHUI PaAUOaKTUBHOCTH,
6bIJ'IVI CTOJIb X€ N3PE3aHbl N ANCKPETHDI, KAK 1N NMPpN N3MEPEHNN XNUMNHECKNX
1 Bruoxummnyeckux npoueccos. 1 MoxHO Obino Obl cka3aTk, 4TO hOpMbI 1
TeX 1 ApYyrux npocTto ‘mrpa caydas’. Ho ructorpammbl, nocTpoeHHble no
M3MEPEHUAM PaSN0OaKTMBHOCTI 1 MO N3MEPEHNSIM CKOPOCTI 3TOl peakuuu,
OKazannch ‘oveBngHo  noxoxxumu. V1 cHoea 310 ObIIO TPYAHO NPUHSATB: Mbl
XK€ 3HaeéM, Y4TO Ha pPagNOaKTUBHOCTb MNOBJINATb HENb3A N H4TO OHa OT 3EM-
HbIX yCJ'IOBI/IVI HE3aBUCnMma. . .

Hukakunx pasymHbix obbsiCHeHUMA He BO3HMKaNO. DTO Obln ouepeaHoi
MCUXONOTNYECKUT LWOK. VY MeHsl OblNO MHOMO ApYruX 3aHSATUA, U NMOTOMY s
NPEKPATNJ 3TN ONbIThbl N NPOAO/IXKNI NX NULWb YEPE3 roa.
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Puc. 26: [lea npenapata u asa cuetumka “C. OnbiT 28 nekabps 1980 r. CxoacTso
opMbl TMCTOrPaMM, MOCTPOEHHBIX MO Pe3y/ibTaTaM CUHXPOHHLIX u3MepeHuii bera-
aKTUBHOCTM ABYX npenapaTos 4C Ha fByX HE3aBMCMMbIX aBTOMATUYECKMX YCTaHOBKAX
(SL-30 n SL-40). VNamepennsi B. V. Bpyckosa (puc. 17 n3 [32]). Mo ocn abcuymncc — uns-
MepeHHasi BennynHa 6eTa-akTneHOCTU (MMNynbChl B MuHYTY). [0 ocu opgnHaT — 4yncno
N3MepeHnii ¢ AaHHON BENNYNHON aKTUBHOCTH.

Yepes roa, 28 pekabpst 1980 r. Bagum Vsanosuy bpyckos — 3aBegyto-
Wi usotonHoin nabopatopuein Mncrutyta bBruoduzuku 8 Myuwmno — cae-
nan fsa, CKONLKO YAanoCh OANHAKOBbIX npenapata *C u namepun no 250
pas Ux pagMoakTMBHOCTbL HA ABYX He3aBUCMMbIX aBTomaTmyeckux (1) ycra-
HOBKax (ppaHuy3ckoli dhupmsbl “‘VHTepTexHuk'. Mbl noctponnun ructorpam-
Mbl. [ mcTorpammel Gb1am HENpaBAONOLOOHO MOXOXK. DTO BUAHO HA puc. 26.

Tenepb, KOrga s CMOTPIO Ha 3TOT PUCYHOK, KaK 1 Ha pe3ynbTaTsbl nep-
BOrO OMNbITa C PaANOaKTUBHOCTLIO B 1979 rogy — MHe sicHO: “Ham onsiThb
noee3no’. Takoe Cx0fCTBO BOBCE HE 0DA3aTeNnLHO, OHO ObIBAET NMLb C HEKO-
TOpOIi BepOsATHOCTLIO. Ho xopowo, 4To nosesno.

Cx0ACTBO pe3ynbTaTOB HE3ABUCUMbIX U3MEPEHWIA [ABYX HE3aBUCKMbIX
cnyyaiiHbix npoueccoB (u Tem Gonee NpoLeccoB pasHol Mpupoabl) npu
MOJIHOM MCKOYeHUN apTedhakToB, C HEM3DEXKHOCTBIO MPYBOZNIO K MbIC-
SN O HaNMYMWN BHELHER, oblieli AN pasHbIX NPOLECCOB, 'npudunHbl’. 9,
KakK 1 Apyrue HOpMasbHble IOAMN, NOA NPUYMHOA Nonaran Kakyk-T1o ‘cu-
ny", peiicTByOLWYIO Ha ncciepyembiii 00bekT. Ho kakasi morna ObiTh “cuna”,
PaBHO LECTBYIOWAA HA CKOPOCTb DUOXNMUYECKON AN XUMNYECKOR peak-
LMW 1 HA PagMoaKTMBHbII pacnaa? PaHTacTU4YecKne KapTulbl “knybunncs”
Yy MeHs1 B rosose

MoxeT ObITb 3TO Kakoe-TO, paHee Heu3BecTHoe, usaydeHue? Moxer
ObITb 3TO hnyKTYyaunm HeATpUHO — “dbyKTyauum “KOHLEHTPaALMM IENTOH-
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Horo rasa’’? [lns 6eta-pacnaaa 3To NpeanonoKeHNE Ka3anochk HE OYEHb AU-
Kum — obpa3oBaHue HeliTpuHO conposoxkaaeT beta-pacnag. MoxeT ObiTh
hAyKTyauum HEATPUHHOIO NOTOKA — npuyuHa hAYKTyaunii BEPOSTHOCTM
Geta-pacnaga? Ho 4Tob HEATPUHO BAMSAN HA CKOPOCTb XUMUYECKNX PeaK-
UWi. . .

OpHo Obino acHO — “npnunHa’’, onpegenaoWas CXoaCTBO (PopMbl -
cTorpamm, kocmodu3sudeckas no Macwrtabam n npupoge. OHa “geiicTsy-
eT"' Ha 0ObeKThl Pa3HOW NPUPOALI, HAXOAALMECA HA BONbLLINX PACCTOAHUAX
APYT OT Apyra.

EctectenHo, 4to, npexae Bcero, Mol nogymanu o ConHue, Kak UCToud-
HNUKE 3TOro BANAHNA.

Tenepb, 25 net “cnycTs’, MHe BUAHO, KaK 3aBMCEN HAW XO4 MbICAN
oT ynotpebneHns cnoea ‘BausiHne”’. BansiHme — 3Ha4YMT, HYXKHO CMOTpETh
CPeAHWii ypOBEHb W3MEPSIEMOI BEAMYUHbI U BENMYVHY aMMAUTYAbl pas-
Opoca pe3ynbTaToOB. ITO CTONETUS HAYYHON NPAKTUKN — BCErfa OCHOBHOM
BOMPOC: KaK HEYTO [EACTBYET, Kak BANSIET HA uccneayemblii 0bbekT. ame-
HEHNS TOHKOI CTPYKTYpbl FMCTOrPaMM HUKOTAa He Obinu npegMeTom nc-
CNIeOBAHUI — TOHKYIKO CTPYKTYpy MoJsiarajay Cay4aliHOl U BAUATbL HA Hee
66110 Gbl CTpaHHO. A TYT, KaK Ka3aniocb, psif CBUAETENLCTB CBA3N aMnau-
Tyabl “paszbpoca pesynbtaTtos’ ¢ Connuem. Mel pewumnn nocmoTpers, He
3aBNCUT N1 aMnNanTyaa CbJ'IyKTyaU'VIVI OT NOJNIOXKEHNA COJ'IHLI'a OTHOCUNTENb-
HO ropu3soHTa? U nydwe BCero MoxHO ObIN0 Obl BLIACHATL 3TO, CpaBHUBAS
pesynbTaThl N3MEpeHNiA B MOMeHTbl Bocxoga (3axoga) ConHua ¢ namepe-
HUSAMUW, HaNpuMep, B NOJAEHb.

C 18 mas no 4 uonsi 1981 r. mbl nposenu 14 GonbLIMX OMLITOB C U3-
mepeHusamu ckopoctu peakuun AK + OXPUD so spems 3axopa ConHua.
N3mepsinu ckopocts peakuyunn ¢ 30-CEKyHAHBIMN MHTEPBafaMu 3a Hac Jo
n 4vac nocne 3axoga Connuya. Mbl yBugenu, Ha ycpegHeHHOM rpadpuke,
[OCTOBEPHbIE CHaYana MOBLILEHNE U TYT XKE CYLLECTBEHHOE MOHUKEHUE
CKOPOCTM peakuun U aMnanTyael pa3dbpoca pesynbTaToB BO BPEMS 3axofa
Connua [33]. meHHO BO Bpemsi : 4O M MOC/E U CKOPOCTb 1M aMIINTYAA
rykTyaunii 6eina bonbwe, 4em B MuHyTHl onyckanus ConHua nog ro-
pu3oHT. DTOT pe3ynbtaT npueen B. A. Konombera k mbicin — nposectu
GonbLUYIO ceputo n3mepeHnii Bo BpeMs npeacTosiwero 31 nons 1981 ropa
MOJSIHOro conHevHoro 3aTtmenuns Ha Tepputopun CCCP.

5.5 Conueynoe 3atmenue 31 mona 1981 rona

K stomy Bpemenn (kak otmeuero sobiwe) C.U.BopoanH nzobpen un Ha-
nagun usrotossieHune 3amedatenbHoit Cuctembl Mpubopos JlabopaTopHoii
Astomatuzauyun (CMJTAB), B 3Ha4NTENLHOR CTENEHN 3aMEHSIIOWER Heno-



Inasa 5. Kocmodumsudeckune koppensiunm “pasbpoca pesynstaTos” 71

BeKa B NPOW3BOACTBE MHOrOKPaTHbLIX Onepaumii, Tpebyowmnx To4HoCTH 1
enunHoobpasusa. CIMJIAB npoussoann B HaWwnx onbITax OTMEPUBAHWE NOP-
uuin pacteopos AK n AXPUD, nx cmewmBatune 4epes To4HbIE MHTEPBAJIbI
BpemeHn, Bkatouenmne hotoanektpokonopumetpa (PIK), 3anucs Ha nente
CaMomnncLa N3MEHEHN ONTUYECKOA NJAOTHOCTH, OTCOC NpopearnpoBasLueii
CMEeCH, MbITbe KIOBETHI 11 3aTeM HaunHam HOBbIA UnKA (cm. B [33]). XKusHb
Hawa crana bonee nerkoii. Hy>KHO ObINO TONILKO FOTOBWUTL PacTBOPbI 1
B KOHLE OMbITa MPOMEPSITh HA JIEHTE CAMOMUCLLA CKOPOCTb MCCIEAYeMOii
peakuyuu. CMNJIAB cpenan BO3MOMHBIM MPOBEAEHNE MHOMOCYTOYHbIX 13-
MepeHuii ckopocTu peakuum AK + IXPUN O,

Mbi npegnonaranu, 4to skpaHuposatue ConHua JlyHoli MoxeT nosnu-
ATb HA CKOPOCTb 1, OCODEHHO, HAa aMnANTYay (PAYKTyauuii CKOpOCTU 3TOM
peakuuu.

Nceneposanne Conneunoro 3atmennst 31 niona 1981 r. 6bii1o ogHol 13
CaMblX WHTEHCMBHBIX U LLMPOKO3axBaTHbIX paboT Haweid nabopatopun
(n moxet 6bITb UHcTuTyTa Briodpusukn). B a1y paboty 66110 BOBNEHEHO
MHOTO fitofeil 1 cpeacTB. ITO Obin oveHb DONbLLON TPy, Kak Npy OpraHu-
3auuu, Tak 1 Npy NPOBEAEHUN caMux usmepeHuii. U, Mmoxet bbiTb, bonbLue
BCero paboTel ObIIO CBA3aHO ¢ 0OPabOTKON M aHANN30M MOJNTYHYEHHBIX pe-
3yNbTATOB. |'|p0r|0pL|,|/|0Ha.r|be| JIN OKOHHYaATEJIbHbIE PE3YNbTaThl 3anaTaM?
Kro 3Haer. ..

Mo pacnopsi>eHnto AUpeKLUn MHCTUTYTa B MaCcTEPCKUX, MOJ, PYKOBOA-
cteom C.WN.BopogwnHa, 6eino usrotoeneHo 10 komnnektos CI1JIABoe.
Cdopmuposaro 10 rpynn wccrnepoBaTenieii Afisi NpOBEAEHUs! U3MEPEHU i
BAOJb NoN0Ckl nonHoro 3atmenuns Ha tepputopun CCCP, a Takxe BHe aToN
NoNOChI — KOXKHee, ceBepHel n 3anagHei (Bcero 28 yenosek!). Mamepenus
Obiny NpoBefeHbI B NOJ0CE NONHOrO 3aTMeHus B cT. Ceprosoackas (Cesep-
Hblii KaBkas), B ropogax: Tomcke, Bpatcke, HuxHe-Anrapcke (ceBepHbiii
Geper o3. baiikan), Anekcangpose-Caxanuuckom (0. Caxannu); a Takxke
toxxHee — B Camapkanpe, a Takxe Cesephee — 8 lNywmHo u 8 Mockee n
na BBC MI'Y (Benoe mope). Kpome toro, nameperns bouin nposegetb
Ha kopabne “Akagemnk Mctncnae Kengbiw'” B ATnanTrnyeckom okeare (3a-
nafgiHee MoJoCkl 3aTMeHUs) 1 B camonerte-nabopatopumn WJ1-18, neteswem
6onee 8 MUHYT B NONOCE MOJIHOIO 3aTMeHUs1, HaunHas ¢ r. bpatcka. Boeino
BbINOAHeHO 0koa0 90000 n3mepeHunii n NeHTbl CAaMOMUCLEB NPUBE3EHbI AN
obpaboTku B MNywmHo.

Tenepb, korga nNpowno ¢ Toro BpemeHn Gonee 25 fieT, MHE KaXeTtcs,
4yTO Mbl caenanu Bce, 4To Morin. Ho Kak »anko, 4TO Torga mbl eule He
VMENN BO3MOXHOCTU BECTU B aBTOMATUHECKOM pPEXUME N3MepeHus pa-
[OMNOAKTUBHOCTW TaK, KaK Mbl fenaem 310 ceiivac! lpu n3mepenusix cko-
POCTW XUMUWUYECKON peakuumn, npu Bcex goctouHcTeax komnaekta CIJ1AB
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Puc. 27: OpgHoBpemeHHoe n3meHeHmne hOpMbl FICTOrPaMM, NOCTPOEHHBIX MPU N3MEPEHII-
ax ckopocTn peakuun AK + IXPUD B pasHbix reorpacuyecknx nyHkTax (Bce B paiioHe

420 c.w.) B Camapkange, Ha Ceseprom Kagkase (ct. CepHoBOAacCKkasi) n Ha kopabne B
ATnaHTM4eckoM okeaHe B HOYb C 31 mions va 1 aerycra 1981 r. [33].

M yCUAmsx aBTOPOB, OYeHb TpyaHO cobstogaTs TlpuHumn npoymnx pasHbIX
ycnoBuii'. 9710 noTpeboBano oyeHb BOABLLIMX PacHeTOB MO “HOPMUPOBKE'
pe3yNbTaToOB M3MEPEHMIA B PasHBIX reorparyecknx NyHKTax — Monpasok
Ha HebOMbLUME Pa3ANYMA KOHUEHTpauuli paCTBOPOB peareHToB, Temmnepa-
TYPbl, MHTEPBAJZIOB BPEMEHN.

Y70 >e MbI nony4nan?

Mpexxae BCero, CTano SICHO, YTO 3Ta peakumsi OCYLLECTBASETCA B pas-
HbIX reorpacdhnyecknx NyHKTax no-pasHomy (B OAHO U TO e abcontoTHoE
Bpemst). Bo Bpems 3atmenuns 8 Camapkange Habnoganncs peskme name-
HeHust amnanTygel payktyaunii, Ha CaxanuHe B 310 Bpems (Hacoi!) ncues
HU3KOYaCTOTHBbIN TpeHd. B Mywwuno, Tomcke, Bpatcke B 3ToT genb (1) Bo-
obue amnanTyga payKTyaunii Obina aHoMasbHO HM3KOM, a Ha Benom mope
— aHOMaJibHO BbICOKON. [I3MeHeHmMs ycpefHEHHOM CKOpPOCT peakuun npu
N3MEPEHNSX B CPEAHUX LWIMPOTAxX B 3TV JHU XOPOLUO KOPPENMpPOBaan C ns-
MEHEHNAMN NMHTEHCNBHOCTI HeVITpOHHOVI KOMMNOHEHTblI KOCMNYECKNX J1y'-|e|7|.
Popma ructorpamm B rpynne nyHkToB tokHbIx wnpot (Camapkang, Atnan-
Tuka, KaBkas) B Houb ¢ 31 mons Ha 1 aBrycta 1981 r. ogHOBPEMEHHO W3-
MEHWAACh — OT MHOFO3KCTPEMYMHBIX (PUIYP, K Y3KIUM ‘Taycco-nogobHbIM.

Y710 >ke MOXHO CKazaTb 00 3dpdpekTax CaMoro 3aTMeHWUW, NMes B BU-
Ly CKOPOCTb WCC/IERYEMOI Peakuuu 1 CPefHEKBAAPaTUYHYIO amnanTyay
daykryaunii? Moxanyii, nuwbs T0, 4TO 3TOT 3hhpekT nopobeH sdekTy
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Puc. 28: CpaBHeHne 3aBMCUMOCTM OT BpPEMEHV CYTOK ammnanTyabl ‘pasbpoca pesysnb-
TaToB" nsmepennii ckopoctun peakuynn AK + IXPUP (o) n nposenennii 11 sugos 3a-
Gonesanuii yenoseka (paHHble J1. 1. Tneibuna) [33]. N — BeposTHOCTL nosiBneHust cumn-
ToMOB 3aboneBaHusi, A — amMnauTyga “makpockonnyeckux paykTyaunii’.

3axoga Connua. lNpuyem, Habnogaembie 3dpheKTbl HE CBA3aHBI CO CTene-
HbtO akpaHuposarnHocTu ConHua — nockonbky Ao u nocne 3axoaa Convua,
KaK 1 A0 1 NOC/e 3aTMEHUsi CKOPOCTU 1 aMminTyasl hayKTyaumin npumep-
HO oanHakoBbl. Ho BO Bpemsi 3axopa n 3aTmeHus HabaogatoTesa 'Bo3MyLLe-
HUSA" — BOCTOBEpHbIE YBENYEHNS — YMEHbLUEHNSI — BO3BPAT K NCXOAHOMY
YPOBHIO CKOPOCTU peakuum 1 amnantygel dpaykryaunii. Ho 3axog CosHua
AponcxoanT 3a 2 MWHYTbI, @ 3aTMEHNE ONNTCA AECATKN MUHYT N CXOOCTBO
3(PPEKTOB CTAHOBUTCS SIBHLIM TOJILKO MOC/E COOTBETCTBYIOLIErO U3MEHE-
HNA MaCLIJTa6OB BPEMEHHbBIX NHTEPBAJIOB.

Haunbonee apkuii acpcpekt ConHe4HOro 3aTMeHns Noayqmn, npu u3me-
peHnsix 8 Mockee, I'. W. 3apgorckuin. On nonyuun gea acdbdekra [33]: ver-
KNe N3MEHEHUSI CKOPOCTU N YETKOE YMEHbLUEHNE aMManTyabl (hayKTyauui
CKOpOCTW 3TOl peakunu. Bce aTn n3meHeHWs NpoOMCXOAWAN HA MPOTSKe-
HUM Yacos. HTepecytowme Hac celivac n3MeHeHUst popMbl rMCTOrpamMm 3a
BpeMEHa nopAaaka MWUHYT Mbl TOrA4a NOJAYHYUTb HE MOrnm (CM. 4acCTb 2)

OpHako, HezaBucumo ot noucka adpektor CoNHEYHOro 3aTMeEHUs, Y
HaC B pyKax OKa3aJiCA YHUKAJbHbIA MaTepuas — CUHXPOHHbIE M3MEPEHUS
0fHOro 1 TOro e npouecca B 10 reorpachm4ecknx NyHKTax Ha MPOTSIKe-
HNn 3 CYTOK. Mbl noCTapanncCb N3BJ€Yb U3 3TOr0 MaTepuasd MakCUMyMm
BO3MOXHOTO.

NMomumo noucka koppensiumii uameHeHuii ckopoctu peakumn AK -+
OXPUD ¢ pazanyHbiMy KOCMO-(PU3NYECKUMIN XapaKTEepUCTUKaMM, Mbl MO-
JYYNAN BO3MOXHOCTb AETaNIbHOrO aHaMM3a U3MEHEHWT CKOPOCTU 1 amnan-
Tyabl bNyKTyauuii CKOpPOCTM 3TOW peakuun B 3aBUCUMOCTU OT BPEMEHN
CYTOK.

Mocne Bcex HOPMUPOBOK W BbIPAaBHWUBAHWUIA, MOMYHEHHBIE U3MEHEHUS
CpefHeKBapaTUIHOW aMnauTyasl ykTyaumii ckopoctu (T.e. “pasbpoca
pe3ynbTaToB”) B pa3Hoe Bpems CyTOK (B OLHO M TO e MecTHoe Bpems!)
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OKa3aIMCb OYeHb CAOKHbLIMU. JTa aMNANTYLA OTHOCUTENIbHO BENKA B MNe-
puoa ¢ 0u go 34 Houm; 3aTem amnAMTyAa pAYKTyauuid yMeHbLIAETCA,
JocTuraetr MuUHUMyMa Kk 5—7 Yacam yTpa, BHOBb pacTeT k 10-11 yvacam
yTpa, BHOBb Pe3KO MagaeT BHOBb nocsie 11-Tu, BHOBbL pacTeT nocne 13-tn
yacos (cMm. puc. 28).

Mpu 3TOM, HY>KHO CKa3aTb, Y4TO, HECMOTPS Ha HEODLIYHO CIIOXKHBIA Xa-
pakTep 3Tux M3MeHeHuii 3Ta kapTuHa goctoeepHa! Kaxgas Touka cpep-
HEKBAJpaTUYHOW amnanTyasl Ha rpacuke Geina BbivmcaeHa no 1200-1500
n3mepeHnam!

5.6 Jleonug Axosnesuny Mbioun (1942-2002)

JTa KapTuHa npuobpena ocodbI CMBICA NPU CONOCTABJIEHNN C pe3y/ibTaTa-
Mu, nonydenHbimu Jleonugom Skosnesndem [npibuHbiM cOBCEM C Apyru-
Mu uensimun npu obpaboTke okono 13000 uctopuii Gonesnu. J1. A. Tnbibmn
OBOHapy>XX1nn CTpaHHYO 3aKOHOMEPHOCTb: BEPOSITHOCTL MEPBbLIX CUMMNTOMOB
paznuyHbIx 3ab0neBaHNii Pe3Ko pa3nNyHa B pa3Hble Hackl CYTOK — B UHTEp-
Basie 0—3 yaca HOYM OHA MAKCUMaJbHA; B UHTepBasae 4—6 4acos 3Ta BEPO-
ATHOCTb PE3KO yMeHbliaeTcs. [oTOM BHOBb MOBBILWAETCS U . ..CMOTPUTE
Haw rpacpuk Ha pnc. 28. CxOACTBO 3TUX ABYX KPUBLIX XapaKTepu3yeTcs
koabpuumeHTom koppensiuumn, pagibim 0,37, 4TO O3Ha4aeT [OBEPUTENb-
HYIO BEPOSITHOCTb (BEPOATHOCTL CYHAMHOCTI TaKOM KOPPENsLn) nopsaka
1073 [116-119].

Korga Jleonung Slkoenesny npuexan Ha Haw “Kocmodusnyecknii” cum-
nosnym B 1983 rogy Mbl COBMECTWAM ABa HawuxX rpacgpuka v ucnblTanu
CUNbHble YyBCTBA: BeposaTHOCTL HacTynneHns nepebix CUMNTOMOB 3abose-
BaHMS 3aBUCUT OT hU3MOIOrMYECKOro COCTOsIHMA opranusma. 1 31o co-
CTOSIHNE N3MEHSIETCSI B 3aBUCMMOCTY OT BPEMEHUN CYTOK TaKXe, KaK n3Mme-
HaeTcs amnautyaa dpaykTyaumnin ckopoctn peakyuu AK + OIXOND.

N.4.TnblbuH mHorue roabl NCCnenoBan MEANLMHCKNUE U COLNANbHbBIE
acnekTbl CBoero oTkpbiTusi. OH Npuwen K BbIBOAY, YTO '3[0pOBLIA 0bpa3
XKuN3HU' [ONXKEH ObITb OCHOBAH Ha y4YeTe ODHApPY>KEHHOR 3aKOHOMEPHOCTI.
On obpatuncs B MMpaBuTensCTBO € NPU3LIBOM W3MEHWUTL pacrnmcaHume oc-
HOBHbIX BUJOB AEATENbHOCTU ODLLecTBA — HauYMHaTL pabounii geHb B 5-6
YacoB yTpa, 3aBepliath paboTy k 14 yacam, 3aBepwaTb TENEBU3NOHHbIE
nepegadnm n T.n. Kk 21 yacy ...K Hemy BecbMa CKENTUYECKM OTHECINCH
KOJIIErn — CNeymanncTbl NO MeAUUMHCKOR DMOXpoHONnornm — emy aaxe
He JaBann CNoBa Ha NpodeccmoHanbHbIX KoHgepeHuusax. .. OH nucan bpo-
LItOPbI 1 BBICTYNA B Te/enepefadax, 3aluTa JOKTOPCKYIO 4UCCEPTALMIO.
On ymep 1-ro utoHsi 2002 r. Tak 1M HE NOAYYMB NPU3HAHWSA ODPULINANBHBIX
uHcTaHumii. O HEM HyXKeH CreumnanbHbIi OYepk.
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Mpwn nccneposanun 3atmennsa 1981 roga Mbl onsaTh “onepeanan spemMs .
HaM 6b| TOraa nepCoHallbHbl€ KOMMNbIOTOPbLI, dBTOMATUYECKNE €XKECEKYHA-
Hbl€ U3MEPEHNA PAANOAKTUBHOCTN. . .

O6bpaboTka pe3ynbTaToB n3MepeHuii B cBsA3m ¢ 3aTMmeHmnem ConHua 31
utona 1981 r. npoaosiKanacb MHOFO MeECSALEB.

5.7 Diicopuyeckue cezonb 1982-1984 r.r.

JNnwb k sueapto 1982 roga s CMOr BEPHYTHCS K U3MEPEHNSIM PAANOAKTUB-
HOCTI. Mbl Ha4daam CNCTEMATUHECKNE ONbITbl NO CPABHEHNIO CbOpM rcTo-
rpamm, NOJY4aeMbIX NMPN OLHOBPEMEHHBIX U3MEPEHUAX PA3HbIX MPOLECCOB.
K Hauany 1982 r. ybexxgeHue B SOCTOBEPHOCTU 3TOrO siBAEHUs, yoexae-
HMWEe B TOM, YTO TOHKasi CTPYKTypa pacnpegfefieHnii, popma COOTBETCTBY-
IOLMX rMCTOrpamMM, HE CAy4vaiiHa u onpeaensietTcs 'BHewHeR' ', obuiel ans
pa3HbIX MPOLECCOB MPUHYMHON, CTANO JOCTAaTOHMHO NpPo4HbIM. [locTaTtouHo
MPOYHBLIM A5 TOro, 4Tobbl 3asBUTEL 006 3Tom 10 sHBaps 1982 ropa Ha ce-
muHape npod. B. . MleaHosa 8 MUPU — B ayautopun npodreccnoHanos
B 0011aCTN pagroaKTUBHOCTM.

MHe xoTes0ch HanaguTb N3MepeHns anba-pacnana, siBASOWErocs pe-
3yAbTATOM ''CUNBHBIX B3aMMOAEHCTBIN' ', NPOLEcca 3aBeOMO He 3aBUCALLE-
ro OT KaKnx-nbO 3eMHbIX YCNOBUIA N OT KOHLEHTPALMM “IENTOHHOrO rasa’.
PagunoakTtueHbiii 6eTa-pacnag B Te rofbl 4acTo nofaraam 3aBUcCsWUM OT
“KoHueHTpauun nentoHoB” — ocobeHHO HelTpuHo. Kpome Toro, metoasl
VI3MepeHVII7I aJ'Ibea—aKTI/IBHOCTVI C HA3KOBOJIbTHBIMW NONAYNPOBOAHNKOBbLIMUA
OETEKTOPAMIN NMO3BOJIANN NCKNKHYUTb BJNAHNE PAANOaKTUBHOIO CbOHa n
BCEX MPOYMX aHANOMMYHbIX TPYAHOCTEW U3MEpPEHUI.

CemuHap 6bin, Msrko roBopsi, amoumoHanbHbIM. HakoHen, s ckazan
um: “Heuero kpnyath. 9 Takoii xe “pagunoakTueHblii’ Kak n Bbl. 9 npuien
K BaM MOTOMY, YTO y MeEHSl HeT asiba-nCTOYHNKOB. A MOJIHYIO HE3aBW-
CUMOCTb OT YCNOBWII U3MEPEHNS Nlerye JOCTUYbL C anbda-pacnagom. Hem
Kpu4yaTbh — nowan Obl B nabopaTopun 1 NOBTOPWN HALW OMbIT .

ﬂ yexan B I-IyLIJ'VIHO, HOYbHO MHE NMO3BOHWJIN N CKAa3anan, 4TO ABa yHacT-
Hvnka cemuHapa Hukonaii bopncosuy Xoxnos v Muxann lNetposuy LLlapa-
noB 3ppeKT BOCNPON3BENN — MNPU U3MEPEHNAX aNb(a-aKTUBHOCTN A4BYX
npenapaTtos 2°Pu aBymMs He3aBUCMMBIMU CHETUYMKAMN OHW MOAYHUIN [O-
BOJIbHO MOXOXMe ructorpammel. Vim Toxxe nosesno.

Monropa — c espans no uonb 1982 r. Mbl NPOBOAMAN N3MEPEHUS
opHoBpeMeHHo: B Mockee, B MAD®IW, H.B. Xoxnos n M. 1. LLlapanos us-
Mepsann anba-akTuBHOCTL npenapata 23°Pu, B lMywwmHo B nabopatopun
B. 1. Bpyckosa usmepsanu 6eta-aktuerocts **C unu 3H, a B Haweii nabo-
patopuu — ckopocTb peakuun AK + IXOND.
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Puc. 29: Onbitel 25 mapTta — 20 ntonsa 1982 r. dopma ructorpaMm CxofHa Npu CUHXPOH-
HBIX U3MepeHnsix pagnoakTueHocTu (Geta-pacnag 3H) (B. V. BEpyckos u FO.T. Visanuen-
KO) 1 CKOpoCTM peakumnn ackopbunosoli kucnotel (AK) n guxnopderonnHgoderona
(AXPND) (C.3. WHons, T. 4. Bpuymna v H. 1. Nsanosa), puc. 18 u3 [32]. Mo abcymc-
cam — pesynbTaTbl M3mMepenuii. [0 opanHaTamM — 4YMCNO CNY4aeB NONYYEHUSI BAHHOIR
BeNMHNHBI (NOCNE CraXXNBaHus ).

Ha puc. 29 conocragnieHbl rucTorpaMmmel, NOCTPOEHHbLIE MO OQHOBPE-
MEHHbIM U3MepeHnsM beTa-akTueHocT >H n ckopoctn peakuun AK n
OXOUD B pasHble gHu 1982 roga. Ocobo cunbHoe BnevaTneHue npoms-
BOAMAO CXOACTBO MMCTOrpaMm B onbitax 25 mapta u 5 anpens. Cxogctso
3TO YCMIMBANOCh MO Mepe Bce boslee AeTanbHOro NOCTPOEHNS TMCTOMPaMM.
OpfHaKo CTONb SIBHOE CXOACTBO DbINO HE BO BCEX OMbITax.

Mol nony4unn GonbLioe HMCAO MOATBEPXKAEHUE OCHOBHOrO cheHoMe-
Ha. U a cgenan no nonyyenHbiM pesynbtatam goknag Ha Buoduznyeckom
cbesge B utone 1982 r. (BMecTo 0ObABNEHHOrO paHee JOKIAAA HA APYTYHO
Temy) B pgoknape 6bin0 CKazaHO, 4TO TOHKasi CTPYKTypa FUCTOrPaMm He
C/lyYaHa, YTO OHA CXOAHA NPU CUHXPOHHbIX M3MEPEHMUAX MPOLLECCOB pa3-
HOWiI MPUPOAbI A2XKE NPU 3HAYNTENLHOM PACcCTOsHUM Mexay nabopaTopus-
MM 1 4TO OTCIOAA CNeAyeT 'CyLecTBOBaHNE obLeli yHMBEpCanbHOW Npuyn-
Hbl, ONPEAENsIOWEA CTPYKTYPY FMMCTOrpaMM MPOLECCOB Pa3HOi npupogs!’.

"Becennnii cemectp” 1982 roga — ot goknaga B sausape 8 MUPU no
aoknaga B nione Ha Bbuodusnyeckom cbesge — Obln HACBIWEH CUJIbHbI-
MU BOMHEHUsSIMU. Kaxkablii pa3 BOJHEHNE — KOTAA B OYEPEAHOM OMbITE Mbl
BUAENN CXOACTBO MMCTOrPaMM Npu N3MepeHunsix anbga-aKTMBHOCTY Npy 13-
mepeHusix 8 Mockse u beta-aktrneHocTu B lNywnHo, kaxkaplii pas, korga ru-
CTOrpaMmbl Npn N3MEPEHNAX 6eTa—aKTI/IBHOCTI/I OKa3bIBaMNCb CXOAHbIMN C
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Puc. 30: OnbiTel 2 deBpans n 10 anpensa 1984 r. CuHXpOHHOe U3MeHeHne hOpMbl -
CTOrpamMm, NOCTPOEHHbIX KaxkAas no 50 pesynbraTam nociefoBaTenbHbIX N3MEPEHW
anbdpa-aktueHoctn 23°Pu B Mockee (MN®W, H.B. Xoxnoe, M.M.LLapanoe) n bera-
aktusHoctu C & Mywwuno (B.U. Bpyckos, B. . Paxun), puc. 23 u3 [2,9]. Cpegrss
aktueHocTb (N) 6eta-pacnaga okono 144000 nmn/30 cek n anecba-pacnaga okono 2500
umn /30 cek. Mo abcynccam — amnantyga baykTyaumnii B fonsix V/N. Mo opanHaTam —
4yncno namepeHuii. B onbite 02 debpana 1984 r. — ructorpaMmbl Cria>keHbl.

rucrorpamMmmamu npu usmepenusax ckopoctu peakuyun AK + IXOUND. Smo-
LMOHANBHOE HanpsiXKeHMe bb1no oveHb Benuko. Ha atom choHe nposisunocs
pe3KOe HEMpUsATUE 3TUX HEOOBACHUMBbIX SIBJEHMIA XOPOLIO 0Dpa30BaHHbLIMU
aogbMU.

Ha ¢dunzdake yHuBepcuteta s 4acTo apyxkecku becegosasn B Oydere,
“nus yvaii’, ¢ npenogasatenem aTomHoro npaktukyma b.T. [pyxba pesko
obopBanach: s NOMPOCUAN €ro [AaBaTh MHE CTYEHYECKUNE €XKEJIHEBHbIE HEC-
FNa>Xe€HHbIE Pe3yNbTaThbl |/|3M€p€H|/||7| PagnoOaKTNBHOCTN, BbINOJIHAEMbIE A1
UANIOCTPauMn BepHOCTN pacnpeaenerus lNyaccona. “Hu 3a yto! — ckazan
oH. “WNHaue s He cmory cTaBuTb 1M “3aver’. ..

8-ro anpens 1982 roga s coBcem pa3BonHoBasics — obpabaTbiBan pe-
3ynbTaThl M3MepeHuii 5 anpens GeTta-akTusHocTM H n ckopocTu peak-
un AK + OXPUP. Yem nogpobHee s pucoBan ructorpamMmel — Tem fe-
TasibHee ObIO UX CXOACTBO. S1 MO3BOHWA CTapoOMy Apyry — MatemaTuKy
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Puc. 31: ®opma ructorpamm, NOCTpOeHHbIX NO pe3ynbTatam 250 CUHXPOHHbIX M3Me-
pennii aneda-aktueHoctn B Mockee (MUA®U, H. B. Xoxnoe, M. . LLlapanos) n ckopo-
ctn peakynn AK + AX®UND & Mywwuno (C. 3. LWHonb, T. 4. Bpuuynna u H. M. VisaHosa)
CcxopHa B pasHble gHu 1984 r.

A. M. Monvanosy — ‘TlopasutensHo! B pagnoaktneHocTn BCe TO Xe, 4TO
n B xumun. . .". OH meHs npepsan: “O pagnoakTMBHOCTM ... s ... C ... TO-
Gon (1) rosoputs He Bygy!" Hakan smounii — u TyT MHOroneTHss gpyx6a
obopsanace. . .

JelcTBUTENBHO, YTO FOBOPUTL CO MHOKD — CNELMannCTOM Mo u3mMepe-
HUAM PAaANOAKTUBHOCTN, MATEMATUKY — KYNbTYPHbIE JIIOAN TBEPAO 3HALOT,
YTO Ha PafMOAKTUBHOCTb MOBJNATL HeNb3s. .. 1 Toxe 3To 3Han. Ho peub
HE LUA O BANSHUAX HA PAfNOAKTUBHOCTL. Mo ONMOHEHTHI 3TO HMKAaK He
MO/ MOHAT.

A Mbl pazHOODpa3nAM N3yHaemble NPOLECCH.

Hawe cotpygHuyecteo ¢ H. B. Xoxnosbim n M. I LLIapanogbim npogosi-
xanock. OHu U3Mepsnu anbda-akTnsHocTb 23°Pu B Mockse, B MUDU, mbi
— BeTa-aKTNBHOCTL PasHbIX U30TOMOB, ckopocTb peakunn AK + IAXDPUD,
CKOPOCTb JBMXKEHWS 4aCTUL, NaTEKCA B 3/IEKTPUYHECKOM nosie u T.n. B [y-
wmHo. Ha puc. 30 n3obpaxken pesynbtaTt aByx Takux onbiToB 2 heBpans u
10 anpens 1984 r.

3pech BugHO ABa obcrosTenscrea: 1) dopma ructorpamm ObICTPO 13-
MEHAETCA BO BPEMEHN; 2) 3TN U3MEHEHNSA NPONCXOAAT B nNpuHUMNE CUH-
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Puc. 32: ®opma ructorpamm He 3aBUCUT OT MPUPOAbLI M3MEPSEMOro npouecca. W3-
Mepenus Geta-aktueHoctn 14C (B.U. Bpyckos) u ckopocTu peakuyun AK + AXDUD
(C.3. WHonb, T. 4. Bpuuwnra n H. 1. isaHosa). OnbiT 4 nons 1984 r. Ock abcunce gns
06oMx NpoLECCOB — B AONSX CPEAHEKBAAPATNHHOrO OTKNOHeHUs (o), puc. 19 n3 [32].

XPOHHO Ha paccTosiHum 0kono 100 KM Npu HE3aBUCMMBIX U3MEPEHUSIX NPO-
LeccoB pa3Hoii npupogbl. CxoAHbI TMCTOrpamMMmbl i MPU CUHXPOHHBLIX W3-
MepeHusix anbda-aktusHoct 23°Pu B Mockse n ckopoctu peakuun AK +
OXOUD & Mywumro (puc. 31).

AHanoruyHelil pesynsbTaTt NoAyYancs npu CpaBHeHUM POPMbI FUCTO-
rpamm npu nsmepenusix beta-aktusHoctu **C n ckopoctn peakuun AK +
OXDPUND (puc. 32). 10T prcyHok odeHb Bredataua J1. A, Batomendensaa.
OH roBopun, 4TO fanbHeiilne LOKA3aTENBCTBA CXOACTBA MUCTOrPaMM Anst
HE3ABUCUMbIX MPOLECCOB YXKe He HY>XHbl (51, KaK ODbIYHO, €ro He MoOC/y-
wancs. .. ).

B atux paborax npuHsiam yHactue, kpome yxe ynomsnyTbix, B. H. Mo-
pozos. A.B. Temnos, A.KD.Cynrypos, J1.11. Arynoea, [.T11. Kynesauknii,
I. C.Mony6ecos, A. B. MaTiowwuH, B. A. Hamuor.

Buktop Hukonaesnd MoposoB npepnoxunn n3MepsATb BpeMs OXMAa-
Husa paspsaga 8 RC-renepatope Ha HeoHoBoii namne. M Tyt e cobpan
HEOOXOAMMYIO CXeMy. ITO penakcaumoHHble KonebaHns — namnbl BCMbIXW-
BA€T N raCHET, BpeMs MeXAy BCNbILWLKAMN ONpenenAaeTcsa npon3seaeHmem
emkocTn Ha conpotusnerue (RC). Bpems sto dnyktympyert. I'mctorpam-
Mbl — pacnpegenieHne 4ucen N3MEpPeHuii ¢ JAHHOW BeJNMYUHOW BpeMeHU
OXUNAAHUSI OYepefHOro paspsiga — ObUIM CXOfLHBI C FMCTOrpaMMamu, Mo-
CTPOEHHBIMU NO pe3y/bTaTaM CMHXPOHHBIX W3MEPEHUI CKOPOCTU peaKkuun
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AK+ OXDOUD un Beta-aktusHocTn (puc. 33).

Anekcangp Bukroposuy TemHoB namepsin anekTpoOpeTnyeckyto no-
LBVXHOCTb KJ/IETOK Ha BbICOKOCOBEPLUEHHOM aBTOMAaTW4YeCcKOM npubope
“MapmaksanT’. B 3TOM npnbope aBTOMaTUYECKN PErMCTPUPYETCS CKOPOCTh
[BVKEHUS KNIETOK B MOCTOSIHHOM 3JIEKTpryeckomM none. Hanpaenexue geu-
XKEHNSI N3MEHSIETCS NPY U3MEHEHUN MONAPHOCTU SNIEKTPOAOB: + 1 —, Mo-
ToM — 1 +, n Tak 10 pa3. 3anucbIBaeTCs CpefHsis BENMYMHA NEKTPOdope-
Tu4eckoi noasuxkHocTh. S nonpocun A.B. 3amMeHNTb KNeTkyM YacTuyamn
nartekca (4TODbI NCKAOUNTL CChIIKM HA CIOXKHbIE BNONOrMyecKne npouec-
cbl). FMcTorpammbl, NOCTPOEHHbIE MO M3MEPEHNSIM 3/1EKTPOOPETMHECKOI
NOABUXXHOCTN CUHXPOHHO C NU3MEPEHUSIMU PAAUOAKTUBHOCTA M CKOPOCTHU
peakyun AK + OXOUD — okazanucs cxoghbimu (puc. 33).

Amutpuii TNasnosny Kynesaykuii — TOraa CTyaeHT Haweli kadegpsi
Buodusnkn — pgenan B TO Bpemsi gunnomMHyto paboty Ha Dusnyeckom
dakynbtete. OH nM3mepsn, METOAOM '‘CNWH-IXO", BPEMS MOMNEPEYHON pe-
nakcaumm T NPOTOHOB BOAbl B NepemMeHHOM MarHutHom nosie. OH 3Han
Hawwy paboThl 1 He YANBASACA CTpaHHOMY pa3bpocy pe3ynbTaToB npu 3TUX
nsmepeHusx. Mol cpaBHUAM HOPMBI NOYHAEMBIX UM FTUCTOFPaMM C FMCTO-
rpammamu npu n3mepenunsix (uwb npumepro (1) B 3TO Xe Bpemsi) CKOpo-
ctu peakuun AK + OXDPUP (npu paccrosiHum mexay nabopatopusimu —
Mockesa — MywuHo 6onee 100 kM) — rMCTOrpaMMmbl OKa3annCh CXOLHLIMM
(puc. 33, 34).

N.MN.Arynosa napagy ¢ gpyrumu cgoumun pabotamu, nsmepsna 8 Tom-
cke oaykTyauum amnantyabl konebanuii 8 peakuyun b.T1. Benoycosa. Mel
CHavana He CroBapuBanuCb O CUHXPOHHbIX n3mepeHusix. OHa npucnana
CBOW pe3ynbTaThl U 5 CPABHWS FMCTOrPaMMbl, MOCTPOEHHbIE MO €e U3Me-
PEHUAM C HAWMMU, NPOBEJEHHBLIMI B T€ e aTbl (HO He CMHXPOHHO!!).
KapTtuHa 6bina Bnevatasioweii (puc. 35).

Anekcangp HOpbesuy Cynrypos nposen B JleHuHrpage nameperus Ge-
Ta akTusHocTM TpuTuA >H. CUHXPOHHO € HUM Mbl B [MyWwMHO M3Mepsin
ckopocTb peakuun AK + IXPUD (puc. 36).

Oxungaembiii 3hhekT — CUHXPOHHOE, NO MECTHOMY BPEMEHU N3ME-
HeHne hOpMbl FUCTOrpamMM Ha paccTosiHun bonee 600 kM npu us-
MepeHUsIX MPOLECCOB pa3Holi mMpupoabl, — B ODLLeM, noaTeepaun-
cs. MNpun atom Bbino BuaHo, 4To pedb uaet He o 100% sdpdpexTe,
a JMlb O BbICOKOW BEPOSITHOCTU CUHXPOHHOrO MU3MEHeHUs1 popmbl
rMCTorpamm.

B cespane 1982 r. — ewe [0 Hayvana HalwMX CUCTEMATUHECKUX COB-
mecTHbIX n3meperunii ¢ H. B. Xoxnosbim n M. T1. LLlapanosbim, st obpaTuncs
k lennaguio Crenanosuyuy Monybecosy u3 nabopaTtopun PenTtreHoctpyk-
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Puc. 33: NnntocTpaumsa cxoacTBa rucTorpamm, noCTPOEHHbBIX MO pe3ynbTaTaM Mamepe-
HU pPa3nMyHbIX Npoueccos 26 anpens 1984 r.: a) Bpems OXnpaHns paspsfa HEOHOBOI
namnel B RC-renepatope (B.H. Mopozos) n anekTpocopeTnyeckasi NOABUKHOCTb Ha-
ctuy natekca (A.B. TemHos); 6) Bpems “nonepeqHoii’ penakcaLum npoTOHOB BOAbI T2
(A.1. Kynesauknii) n 6eta-aktusHocts #C (B.U. Bpyckos); B) Bpems “nonepeqHoii’
penakcauyunn npotoHos Bogbl T2 (.M. Kynesauknii) n anekTpodopeTnyeckas nogsmx-
HOCTb YacTuy natekca (A. B. TeMHOB); r) anekTpoopeTnyeckas noABMKHOCTb HacTuLy
natekca (A. B. Temnos) u 6eta-aktusnocts 4C (B. . Bpyckos).
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Puc. 34: ®opma ructorpamm, NOCTPOEHHbIX NO pe3ynbTaTaM n3mMepernii B Mockse Bpe-
MEH CNNH-CNHOBOI penakcaumn T2 npoToHos Bogbl (. . Kynesauknii) nogobta dop-
Me rMcTOrpamMm, NOCTPOEHHbIX NO pe3yabTaTaM nsmepeHuii B MNyLnHo ckopocTu peakuum
AK + OX®UD (C.3. LLuons, T. 4. Bpuunna u H. M. Veanosa).
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Ny Nak 26 okTAGpsA 1984 30 okTA6pa 1984
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Puc. 36: OnbiTel 26 1 30 okTA6psi 1984 r. CNHXPOHHbIE NO MECTHOMY BPEMEHIN N3MEpe-
Hus 6eta-akTueHocT 3H B Jlenunrpage (59°57’ c.w. n 30°12’ s.4., A.FO. Cynrypos)
n ckopoctn peakunn AK+ OAXPUNP B Mywwnno (C.3.LUHons, H.M.Weanosa u
T.4. Bpuuuna), puc. 25 n3 [32,33].

TypHoro ananu3a Muctutyra Benka AH CCCP. [dnsa kanubposkn nony4da-
eMbix AngdPaKLMOHHBIX KAPTUH B UCCNELOBAHUSAX CTPYKTYpbl OENkoB mc-
NONbL3YIOT B KAa4eCTBE 3TANIOHA peHTreHoBCKUe KBaHTLI 5,9 KaB 1 6,3 KaB,
conposoxgarolme pacnag >®>Fe no mexannsmy K-saxsaTa. Perucrpaums
PaaAnNOaKTUBHOCTN MO MOHOXPOMATUYE€CKNM KBaAaHTaM, NOCpeACTBOM BbICO-
KOCOBEPLUEHHOrO aMMInTyaHOro aHanusaTtopa Ortex npu NOCTOSHHON Tem-
nepaType, obecneynBana OdeHb ‘YNCTblE" N3MEPEHUs] PAANOAKTIBHOCTI.

Ha npotsxenun uetbipex cyTok, ¢ 18-ro no 22-e cpespansa 1982 r.,
I. C. MNonybecor ocywiecTBun HenpepblBHble, ¢ 36-CEKYHAHBIMW MHTEPBA-
namMu, N3MepeHus paanoakTueHOCTU °°Fe. PesynbTaThl 3TuX n3mepeHwuii
nokKasaHbl Ha puc. 37.

['mcTorpammel, NOCTPOEHHBIE MO HEMEPEKPbIBAIOLLUMCS BPEMEHHBIM Psi-
0aM pe3yNbTaToB u3mepeHuii, Obinm nopasutensHbl. Kaxgas rucrorpam-
ma — no 1200 namepenusm. Mopaxano kak cxoactso “naen dhopmbl’ 3TUX
uryp, Tak, B ewe bonbliei creneHun, Bce DONEe HETKAs BbIPAXKEHHOCTb
3TOI Maen No Mepe yBenMYeHUs 4ucia namepernii. Mocnegree, kasanocs
MPOTMBOPEYALLNM BCEM KAHOHAM: BCE OCODEHHOCTU (pOopMBI AOSXKHBI Obl-
A Gbl MCYE3aThb, 3aCbINATLCs, NPU YBEAUYEHUN 4UCAA M3MepeHuii. Bnpo-
4yeM, B y‘-le6H|/|KaX MaT.CTaTUCTUKN €CTb ChneyunalnbHbl€ pa3aesibl O “CTa-
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Puc. 37: “CnoucTtbie”’ ructorpammbl, NOCTPOEHHBIE MO Pe3y/bTaTaM U3MEPEHWNI Pagmo-
akTueHoCTM °Fe 18-22 chespansa 1982 r. “Cnoeeble NuHUM' NpOBEAEHb! Hepes KaXkpble
100 n3mepennii. bes caeuroe n 6e3 crnaxxknsanus. Mo abcunccam — pagroakTUBHOCTL B
nmn /36 cek. Mo opanHaTam — 4nCno namepeHnii, COOTBETCTBYIOWX AAHHON BENNYMHE
paanoakTueHocTu. Paspsaasl yrpybnetbl no 20 umn/36 cek. CpeaHsst aKTUBHOCTb OKOJIO
31500 nmn/36 cek (puc. 32 uns [32]).

tuctnyeckoin uxepumu’”’ [120]. T. C. MNMonybecos nonaran nostomy Bce 370
HenHtepecHbim. Ho 3neck ata nHepuns Obina HenpasgonogobHoli. Yetbipe
HE3aBUCUMbIX MMCTOrpaMmMbl ObiAN OLHOW MAeN — 1 3TO Ka3aNoch MHe He
O0BACHUMBIM VHEPLUENA.

Mte MHOrme rofibl Xo4eTcsi, HO Tak U He yganock bonee fetanbHO 3a-
HATHCA 3TUM nogobuem ChoeBbIX AWHUIA. ITO Nogobue pacTeT no mepe
YBEIMYEHUST YNCNa N3MEPEHNIA — CTPYKTYpa COXPaHSIETCS M MPU COTHAX
Thicay n3mepenuin! Mue acHo, 4To 3TO He ‘cTaTucTuyeckas wHepuus. 9
BCE BPeEMA NPUBOXKY TaKME PUCYHKWU B CTATbAX B HaAeXAe€ Ha BHMMaHWE
Oyaywux ncciegosateneit.

B coBokynHocTn n3amepennii 1978-1985 r.r. mbl OXBaTU/M MPOLECCHI
CTOJIb pa3HOl NprpoAbI (6V|oxvnvw|;|, XUMUS, INIEKTPUYECTBO, MArHETU3M,
6eTa n anba-paANoaKTUBHOCTL), HTO MOXKHO ObLIO yTBEPXKAATh: heHOMEH
OT MpUpoAbl Npouecca He 3aBucuT. B gancHeiilwem, K nepeyHto npoueccos
Mbl f0DaBMAN WYMbl TEMHOBOIO TOKa hOTOYMHOXMTENEN, BOODLIE WyMbl
B SJIEKTPOHHbIX LUYMOBbLIX F€HEPATOpPaXx, WyMbl B rpaBI/ITaLLI/IOHHOI7I aHTEHHE
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— 00 3TOM BO 2-i1 4acTh KHUTK.

Ha coHe 3TOro smoumoHanbHOro nogbema 3TOrO MNEPUOAA KaK-TO
OTOABUHYNNCL paboThl C pacTBOpamu BESIKOB U, K COXAJEHWUID, MHOruMe
3araflodHble n sipkine beHOMEHbI TeX JIET TaK 1 OCTaNNCh ' He-[0-UCCNeao-
BaHHbIMK' .

Ho n Ha 3TOM (boHe npofoKannch exxeHEBHbIE OMbITHI C N3MEpPeHM-
amu ckopoct peakumn AK + IXPUND B nonbiTke HAlAiTU 3aKOHOMEPHOCTb
n3mMeHeHus opMbl FMCTOrpamMMm LeHb 3a JHEM U NCCAE[0BaTb BEPOSITHOCTb
BEPHOCTM runoTe3bl O 3aBUCUMOCTIN Pe3yabTaToOB OT MecTa B nabopatopun

("acbdpekT mecta”).

5.8 MHoronetHuin akcnepumeHT B nounckax “acpdekra mecra”

B onbiTax ¢ 3kpaHamu, NpuBeALINX K BbIBOAY O HE3aBUCUMOCTU aMMINTY-
bl PAYKTYaLmnii 1 GopMel FUCTOrPaMM OT MaTeprana 3KpPaHOB, Mbl BUAE-
JIN YPe3BbIYaAHYIO N3MEeHUYNBOCTL (hopMbl ructorpamm. OfgHako, NOCKosb-
KY, HECMOTPSl Ha 3TY W3MEHYMBOCTb, B CUHXPOHHbIX OMbITax Mbl MOMy4da-
JIN CXOOHbIE MMCTOrPaMMbI B HE3ABUCUMBIX OMbITAX, MOXHO ObINO caenaTh
BbIBOJ, O 3aKOHOMEPHbIX M3MEHeHUsX aMnanTyabl hayktyauuii n ¢dhopmbl
rMCTOrpaMm BO BPEMEHU MOA BJINSIHUEM KAKUX-TO BHELWIHUX, KOCMObU3M-
yeckux pakTopos. [1ns nonyveHns [OCTOBEPHBIX KOPPENSLUA N3MEHEHU I
aMnanTyabl PAYKTYaumni u asTux pakTopoe, bbl1o HeobxognMMo NpoBeseHne
OAUTENBHBIX, MHOFONETHUX U3MEPEHUi C BO3MOXHO Donee TulaTeNbHbIM
cobntofeHnem ‘NMpUHLMNA NPOYNX PABHLIX YCIOBUR'.

Takue nameperuns OblM OCyLECTBAEHLI Dnarogaps 3aMedaTeNLHOR pa-
6ote H. M. Viganoeoii u T. 4. Bpuyutoin. Muorue rogbl (okono 25-tu sier)
B OQHO 1 TO XKe BPEMs C yTPa OHW HAYMHANM CTPOro MO CEKYHAOMEPY Mpo-
BOAWTL HEOOXOAMMbBIE PA3ANYHbIE N3MEPEHUS.

Cucrematuyeckue onbiThl No npobneme “acppekT mecta’ Obiny HavaThl
30 cenTsibps 1982 roga. MNocnegHuii onbiT 310l ceprn Ne 529 6bin 11 mapTa
1985 roga. OnbiThl 3TOW cepun ObINM NpPeaNPUHATBLI, KaK CKa3aHO BbILUE,
13-3a NPeanoONOXEHNs, Y4TO hOPMa rMCTOrpaMm 3aBMCUT OT JloKasuM3auuu
NCCNeyeMOro pacTeopa Ha nabopaTopHbix ctonax. B atux onbitax 5 nop-
uuii pacTsopa acKOpOUHOBOW KNCAOTbHI HAXOAMANCH HA Pa3/INYHbIX MECTax
B nabopatopuu, Ha paccrtosHus okono 40 cm gpyr ot gpyra. lMocnegosa-
TENbHO M3 3TUX PaCTBOPOB, C TOYHbLIMU, MO CEKYHAOMEpPY, MHTEpBanamu,
otbupanmn ognrakossie (no 0,1 mn) npobbl n gobasnsnm 8 kosety GoTO-
snekTpokonoprmMetpa ¢ pactsopom OAXPUD u nponsBognam nsamMepeHus
ckopoctu peakuun AK + OXPUND. N3 kaxgoro cocyga otbupanu no 50
npob. Mo pe3ynbTatam u3MepeHuii CTPOWAN FMCTOrPaMMbl OTAEABHO ANst
KaXkJoro Mecta n ogHy obwyio ans scex 5-tm mect no 250 pesynbtaTam
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Puc. 38: Cepnn cxogHbIX rCTOrpamMM B OGHN U TE€ XKe AaTbl N Yacbl POBHO Yepe3 6 ner
— B 1978 r. u3MepeHns drepMeHTaTMBHOI aKTUBHOCTI KpeaTUHKMHA3bI, B 1984 r. name-
peHusi ckopoctu peakuun AK + IAXPUD. Mo 250 namepennii B Ka>kgoii rucrorpamMmme.

N3MEPEHNA.

Mbl Bnaennm CyweCTBEHHbIC pa3nnyma (bOprI r’MCTOrpaMmMm B Ka>Xaom
onbite. OgHako npunucats 3Tu pasnuumns “a¢pdexTy mecta” (a He, Hanpu-
Mep, pa3HOCTA BO BpemeHM) Obinio HeBO3MOXHO. Hagexxpa Ha BbisiBieHune
NCKOMOrO 3ppekTa nocne CyMMMUpoBaHUs Beex 529 rmcTorpaMm Ha Kax-
[OM MECTE TaKXXe HE OMpaBAanack — CPeAHNe no BCEM OMNbITaM rMCTOrpaM-
Mbl A4 BCEX MECT OKa3aJINnCb CXOAHbIMN. Op.HaKO, NOJNYHEHHbIE BPEMEHHbBbIE
pAa4bl — NOCNEAOBATENBbHOCTUA TMCTOrpaMmM Mbl npeanosarajam ncnoab3o-
BaTb AN BbISIBAEHNS 3aKOHOMEPHOCTEN MOSIBEHUSI CXOAHbIX FUCTOrpaMm
B pa3Hble SHU, MECALbI, rofbl.

Tenepb, “20 net cnycts’, MHe ONSATb SACHA HANBHOCTb OXWUAAHWIA B NC-
cnepoBaHusx 3dhekTa MecTa B Te rofbl. 3a AeHb HanpsiKeHHOW paboTbl
Mbl MOJy4any Mo OQHOA rucTrorpamme Ha kaxaom mecte. @opma rucro-
rpaMmM HENPEPLIBHO N3MEHAETCA BO BPEMEHW. Pa3J'II/I‘-|VITb N3MEHEHNA BO
BPEMEHW OT 33aBUCUMOCTU (POPMbI FUCTOrPamMM OT MOJIOXKEHWUSI PacTBOPa
Ha nabopaTopHOM cTO/ie ObINO HEBO3MOXHO. Tenepb, Mpu HenpepbiBHbIX
KPYr/OCYTOUHbIX W3MEPEHNSAX PafNOAKTUBHOCTW 1, OCODEHHO, byKTya-
uuli B LUIYMOBBLIX reHepaTopax, Mbl BEPHYIUCL K 3Tol npobneme. Tenepb
Mbl 3HaeéM, 4HTO Halle NPOCTPaHCTBO-BpPEMA l-Ipe3BI:v|‘-IaVIHO adHN30TPONHO,
reTeporeHHo u 3heKTbl MeCTa KaxkyTcst BeposATHbiMu. Mbl paccmoTpum
3Ty npobnemy BO 2-ii HacCTu KHWrW.

B uenom sToT Tpyg He Obin HanpacHbiM. /13 coxpaHsiembix B NpoTOKOMax
(B 1abOpaTOPHBIX TETPAAAX M B KOMMbIOTEPHOM apxuBe) pes3ynbTaToB 13-
MepEeHNA MOXXHO M3BJieYb BaXkHble Bewwn. OgHa N3 HUX — CXoaCcTBO hOpMbI
FMCTOrpaMMm B OAHN N TE€ XKE OaTbl HEPE3 roabl.

3710 “n3Bnevenne’ paneko ot 3asepuieHns. MNpumepom “gobbiun ns or-
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BasioB" MOXeT ObITb puc. 38, Ha KOTOPOM N30bpakeHa 4Be NOCIef0BaATENb-
HOCTU TMCTOrPaMM, COBMELLEHHbIE APYr C APYrOM — OfHAa — MOC/efO0Ba-
TE€NbHOCTb MOCTPOEHA MO PE3YNIbTATAM €XECAHEBHbLIX ONMbITOB C U3MEPEHN-
amu hepMEHTAaTUBHON aKTUBHOCTW KpeaTuHkuHasbl 1-15 chespans 1978
roga. Bropas nocnepoaTtenibHOCTb — FMCTOrpamMMbl, MOCTPOEHHbIE TaKXKe
Mo pe3ynbTaTaM EXELHEBHBIX OMbITOB MO W3MEPEHUIO CKOPOCTW peakuun
AK + OXDPUN®P, Ho posHO Hepes 6 neT (1) — B Te xe gaTbl 1984 roga. Bug-
HO NPUHLUNNNANIbHOE CXOOCTBO TMCTOrpaMm ABYyX I'IOCJ'Iep'OBaTeJ'IbHOCTeVI. V|3
3TOr0 CXOACTBA CreayeT BbiBOg 0: 1) HecnyyanHocTn hopMbl KaXKZOR ru-
CTOrpaMMbl B OTAENLHOCTW; 2) O BO3MOXHOW FOANYHOW MEepuoOANYHOCTI
NOSIBJIEHMS TUCTOrPAMM CXOf4HON hopmbl; 3) O HE3aBNCUMOCTI POPMbI T1-
CTOrpamm OT MPUPOAbl MpoLecca.

“20 net cnycta’, 8 2001-2005 r.r., s AeTaNbHO UCCAEAOBAN FOAUYHYIO
MepPVoOgNYHOCTL peannsaumm rucTorpamm cxofgHoit ¢opmbl. Pesynbtatbl
3TWX NCCefoBaHUli NpeacTaBeHbl BO 2-i 4acTW 3TOA KHUTW.

5.9 Anbbept Hukonaesn4y 3ankunH. NI3amepeHus B Mopckux 3akcne-
AVunsx

1986 r. B. A. Konombet n A. C. Janckuii, npu koncynstaumsx B. H. LLlectu-
muposa, H. 5. Xoxnosa n M. 1. LLlapanoga, n3rotoBuam noptaTueHbIi npu-
6op ans n3meperus ansda-aktusHocTu. Mpubop coctosn nz nonynposoa-
HNKOBOIrO AETEKTOPAa, NOPTAaTMBHOro komnetotepa "'BK” n mariutodoHa.
PesynbtaThl n3aMepeHuii COXpaHsauch Ha MarHuTooHHbIx kaccetax. Cra-
J10 BO3MOXXHbIM MPOBEAEHNE MHOTOAHEBHBIX N3MEPEHUIA B SKCMNEANLIMOHHBIX
YCNOBUSIX C NOCJEAYIOWNM NEPEHOCOM PE3YSIbTATOB M3MEPEHNA B CTALNO-
HapHble 1abopaToOpHbIE KOMMLIOTEPSI.

B 1987 r. A.H.3ankun, otnpasnsscs B akcneguumio ot MuctutyTa
Oxkeanonorun AH CCCP Ha kopabne “Tlpodeccop LLtokman", B3sin ¢ coboit
TaKoli NOpTaTWBHLIA Npubop Ans usmepeHns aneda-aktusHocTu M3 Bce-
ro npueesernHoro A. H. 3ankuHeiM mMatepuana Hanbonblumii MHTepec npea-
CTaBNSNN pe3ynbTaThl n3MepeHunii 3—4 anpensa 1987 r, BO BpeMsi CTOSIHKM
kopabns B Tuxom okeane, 86nn3mn Mananarocckux octposos. Kak BuaHo Ha
puc. 39 B 3T0 Bpems Habitoganach O4EBNAHAA CUHXPOHHOCTL N3MEHEHWNA
dopMbI rMCTOrpaMm Npy N3MEPEHUsIX anbga-aKTUBHOCTN HA Kopabne n B
Haweii nabopatopun B lywmrHo. 3amedaTesibHO, HTO 3TO Oblfa CUHXPOH-
HOCTb MO abCOMOTHOMY BPEMEHN NPU PACCTOSIHUNA MeXAy nabopaTopusimu
B 12500 kM 1 pasHuue mecTHOro epeMenn B 9,5 vacos. 370 Obina cepus
n3 18-n nocnepgoBaTesbHbIX Nap rMCTOrpaMm.

Tenepb, MHOrO fIET CRYCTS, 3TN PeE3Y/IbTaThl NPeACTABAAOTCA ewe 6o-
flee yAMBUTENbHLIMU. YAUBNTENLHO, YTO HaDMOAAeTCss CUHXPOHHOCTL MO
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Puc. 39: CpaBHeHure ructorpamm, NOCTPOEHHBIX MO PE3Y/IbTaTaM OfHOBPEMEHHbIX N3Me-
penuii ansga-aktusnoctn 23°Pu 3-4 anpens 1987 r. na kopabne “lMpodeccop LLTok-
man’ B Tuxom okeawe B paiioHe [ananarocckux octposoe (0°35" w.w., 91° 3.8.)
(A.H.3aunkun) n B Mywwmro (B.A.Konomber). 'mctorpammel noctpoensbl no 60 pe-
3ynbTaTam OfHOMMHYTHbIX n3MepeHnii (T.e. 3a 1 yac kaxpaas). PaccrosHue mexay na-
6opaTopusimu okono 12500 kM, pasHuua MecTHoro spemenn okosno 9 4 30 mun! Cnpasa
OT KaXkAoii Napbl YKa3aHO BPEMS CYTOK MO MOCKOBCKOMY Bpemenu (u3 [121]).

abcontoTHOMY BpemeHU. YOMBUTENBHO, YTO B OCTaJfibHbIE HECKOJILKO Me-
CSILEB N3MEPEHWNI B 3TOW IKCMNEANLMN TAKOA CUHXPOHHOCTW He Obino. He
roBopsa 0 TOM, 4TO BOO6LLI|e TaKasA CMHXPOHHOCTb NOPAa3nTEJsibHA — nosnaras
BEPOSITHOCTb CAYYaiiHOro COBMNageHusi (popMbl KaXoWi napbl rucTorpaMm
O4YeHb HeDONbLLONW, Mbl UMEEM 34€Ch OLIEHKY, OCHOBAHHYIO Ha MpOU3BeAe-
HUWU BEPOATHOCTEN ANs BCeil cepum ructorpaMmm. BeposaTHocTe cny4aiiHoi
peann3auun Takoi cepun COBMagaroWmx no (popme ructorpamm “‘ncyesa-
towe mana” (“HynvKabl Hynb', Kak rosopua Hegopocib MuTpodanyuwika).
Bo3moxHOV nprumnHoii 3Toro “aHomMansHOro” pesynbrata MOryT ObITh aHO-
MaJibHbIE re0osI0rn4eckmne CBOMCTBa — B paiioHe T uxoro okeaHa, rae npoBo-
OVWANCE U3MEPEHNS, HAXOANTCA “PasnioM’, CTbIK TPEX OKEAHUYeCKUX MianuT
(A. H. 3ankuH).

B cnepyrowem, 1988 roay A. H. 3anknH cHoBa Obinl B MOPCKOIT 3KCnean-
umm ot Nucrutyra Okeanonorun AH CCCP Ha kopabne “Butass’. Ha sTor
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Puc. 40: 3aBUCMMOCTb BEPOSITHOCTYN MOBTOPHOrO NOSIBJIEHUSI TUCTOrPAMM, NOCTPOEHHbIX
Nno pesynbTaTaM usmepeHuii ansa-akTneHocTn 3Py, 0T BEANUMHBI PAa3AENSIOLIErO NX
nHTepeana spemetn. (Mo matepnanam 1986-1992 r.r.) Mo abcuncce — nHTepsanbl Bpe-
menu (qacet). Mo opanHaTe — HUCNO CXOAHBIX Nap, COOTBETCTBYIOLLEE AAHHON BENMYNHE
nHTepBana. Bugen acpdpekT GanKHEN 30HBI 1 OKOIOCYTOMHBINR nepuog [122].

pa3 ux OCHOBHble uenn bbin B Mnaniickom okeane. Takxe Mbl CUHXPOH-
HO NMPOU3BOAWIN U3MEPEHNS aNibpa-aKTUBHOCTM Ha Kopabse n B MNMywwmHo
B nabopatopuu. lNpn cpaBHeHUM rucTorpamm, nNocTpoeHHbix no 60-Tu pe-
3yNbTaTaM OQHOMUHYTHIX N3MepeHuii (HawyMm, obbIYHBIM TOrga, cnocobom
— PUCOBaHNEM HA KajibKe U HAJIOKEHNEM PUCYHKOB) Obina BHOBb OBHapy-
XKEHa CMHXPOHHOCTb WU3MEHEHUA (bOprI T’MCTOrpaMm, HO Bblpa>X€Ha OHa
Obina cnabee, yem B uamepenusix 1987 roga. Mbl BepHYNNCH K ee OLEHKE
yepes 10 net, nocne cozgavus 3. B.oxapckum ero KOMNbIOTEPHOI Npo-
rpaMmbl “Gistogram Manager”.

5.10 CxogHble rucTOrpaMmmbl NOSIBASIOTCA C CYTOYHLIM MEPUOAOM
1, cnegoBartesibHO, UX hopMa 3aBMCUT OT BpaweHnsa 3emnu
BOKpPYr CBOE 0OCu

B Te roabl nepcoHanbHble KOMMbIOTEPbI bblAN pegkocTbio. Haw baHk-apxus
PEe3yNbTAaTOB N3MEPEHNIA XPAHUICS B NaMSATN BONbLIOro OOLENHCTUTYTCKO-
ro komnstotepa. VI3 atoro apxuea mMoxHo Obino nonyunts “pacnedatky”’
— FUCTOrpaMMbl, HAPUCOBAHHBIE NPUHTEPOM Ha BoAbLUMX AucTax bymarn.
CpaBHeHMe rucTorpamMmm COCTOA0 B X NEPEPUCOBLIBAHUN LBETHBIMU ho-
MacTepaMi Ha KaJibke U HaJOXKEHUN PUCYHKOB ApYr Ha apyra. DTo bbina
MeaseHHas n kponoTameas paborta. OgHako, npu HakonieHun GOMbLLIOIO
YNCNa Pe3yNbTaTOB, MOXHO DblNo BUAETH 00LiME 3aKOHOMEPHOCTI.

B 1992 rogy (Haxopsick ABe Hemenm goma no ciyyato bonesvm) s
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obpabotan pesynbTaTbl wecTuaeTHUX u3mepenunii (1986-92 r.r.) anbga-
akTueHOCTW npenapaTta 23°Pu. Bbinu BbibpaHbl pparMenTsl GaHKa AaHHbIX,
COOTBETCTBYIOLME MHOFOCYTOYHBIM HEMpepbiBHbIM u3mepeHusm. Obuiee
4YNCNO Takux namepeHmnii 6eno okono 60000. Mo Hum GbIIM noOCTpoeHb!
1-yacosble ructorpammbl. CpaBHeHME 3TUX FMCTOFPAMM C BbICOKOIA [OCTO-
BEPHOCTBIO MOATBEPAWSIO pPaHeEe 3aMeyaeMble 3aKOHOMEPHOCTU: Hanbosb-
LIYIO BEPOSITHOCTL CXOACTBA Onvkaiiwmx cocefeli (“‘addekt OamxHeid 30-
Hbln) N HETKYHO OKOJIOCYTOYHYIO NEPUOANYHOCTb NMOABAEHUA CXOAHbIX TA-
crorpamm (puc. 40) [122].

M3 nony4eHHoi KapTuHbl CegoBano, 4To hopMa rmcTorpaMm 3aBUCUT
OT BpaLLeHNs 3eMn BOKPYT CBOel OCM. DTOl 3aBUCUMOCTLIO 0O BbACHSANACh
1 HabaropaeMas B psife OMbITOB CUHXPOHHOCTL U3MEHEHNS] (POPMbI TMCTO-
rpamMm B pa3HbiX reorpagnyecknx NyHKTax B OAHO U TO XKe MECTHOE BPEMS.
Haunbonee 4eTko 3Ta CMHXPOHHOCTHL MPOSIBUNACHL MPU CPaBHeHUU OpMbI
rMCTOrPaMm, NOCTPOEHHBIX MO Pe3yibTaTaM U3MEPEHNIA anbga-aKTUBHOCT Y
9Py B 1988 rogy Ha kopabne & VHamiickom okeare (A.H.3aukuH) u B
MywwHo, B Haweli nabopatopuu (B. A. Konomber). 2Tu pesynbraTsl bbiin
3aHOBO MPOAHANN3MPOBaHbI 1 MOATBEPXKAEHBI MPU NCMNOAB30BAHNN CO3aaH-
Hoii J. B. MNoxapckum komnbtoTepHoii nporpammsbl “Gistogram Manager” n
noapobHo 0bCYXAatoTCA BO 2-i 4acTh KHUru.

5.11 Bo3moxHas koppensuusa (hopMbl TMCTOrPaMmM C NOSIOXKEHNEM
JlyHbl OTHOCUTENBHO FOPU30HTA

B aerycte 1986 r. s bbin, kak 0bbi4HO B Te rogbl, Ha benomopckoii Buo-
norunyeckon craHuymn (BBC) MIY co crypeHtamn kadpegpol Brnodunznku
Pusnyeckoro cakynsteta. A B3 ¢ coboli 04eHb YAOOHBIVE MOPTAaTUBHbINA
aneda-cyetyuk, koHctpykumm A.C. anckoro u B. A. Konomberta. Jtot
npubop CoCcTosAN M3 NOAYNPOBOSHUKOBOIO AETEKTOPA, MEPECHETHOW MUK-
pocxembl, HEDONLLIOrO TeseBu3opa, koMmnbiotepa BK n marbntodona ans
3anNnCuy pe3ysibTaTOB N3MEPEHNA.

Kak sicHO, Xu3Hb Ha Depery mMopsi BCe BpeMsi COMIaCoBbLIBAETCS C Npu-
JIMBaMU 11 OT/IMBAaMU, C “HM3KON BOJOW nam “BbICOKOR BOZOU . [1Ba pasa B
CyTKM K flabopaTtopum, ctoswein Ha bepery nponuea “Bennkas canma”, npu-
6J'||/|)Kaﬂ|/|Cb OrpoMHbI€ MaCCbl BOAbI. 3TI/I npunanebl, eCTeECTBEHHO, CBA3aHbI
¢ cbazamu Jlyubl. V MeHsi BO3HMKAA “MHTYUTUBHAsA naes’ — NOCMOTPETh,
HET NN KaKOoW-11mbo CBA3M (POPMbI FMCTOrPaMM C MPUAVBAMU 1 OTJMBA-
MU B MOpPE. DTO MOXHO OblJIO CAENaTh HEMOCPEACTBEHHO: NOCMOTPETL HA
Gepery— BbICOKA N1 BOAA, B3owWna in JIyHa u TYT »Ke NOCTPOUTbL 1 NOCMOT-
peTb Ha TUCTOrpaMMy, MOJYHEHHYIO MpK U3MEPEHUSX anbda-aKTUBHOCTH
npenapata 23°Pu.
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Haunbonee npocTo 661510 cpaBHMBATEL TMCTOrPaMMbl B MOMEHTbI BOCXOAA
.nyHbI: ﬂyHa MNOKa3biBaslaCb HAa FTOPU30OHTE N Ha 3KpaHE aucnneda BbIpNCo-
BbIBaNaCb COOTBETCTBYIOLAA MOMEHTY ructorpamma. ‘Ha camom pene” s
CTPOWA FMCTOrPaMMbl He 3a “MOMEHT', a no 60-Tn OAHOMUHYTHLIM U3Mepe-
HUSIM, T.€. 3a CyMMapHoe Bpems pasHoe 1 wacy. W Tyt ctano sugHo (“oue-
BUAHO ), 4TO rMCTOrpaMMbl BO BPeMsi BOCXOAOB JlyHbI Cx0gHbI No hopMme.

Bepryswnce B lNywmno, s cpagHnn 6enomMopckme ructorpaMmbl € ru-
CTOorpaMmMamu, NOCTPOEHHbIMIA BO Bpemsi Bocxogos JlyHbl 8 MywuHo (Bpe-
meHa Bocxogos Ha BBC u B MywmHo pasHbie). OHK Takxke okazannch Cxof-
HbiMU. CXOAHBIMN OKa3anCh TakXke (pOopMbl MUCTOrpaMM BO BPEMEHA BOC-
XOLOB 1 nocneayrownx 3axogoe JlyHel.

BoiBog 0 koppensaunm popmbl rMCTOrPaMm, MOCTPOEHHBIX MO PE3yib-
TaTaMm n3mepeHuii ansda-pacnaga, ¢ nosuumeii JIyHb OTHOCUTENBHO ropu-
30HTa, — Jflerkas gobuiya ansa bopuos ¢ “mxenaykoir”’. Ckonbko capkasma u
BbICOKOMepuUs 3Ty bopubl nposienam Obl 3aeck. Ho, k cHacTbio, OHM He 3ame-
TUIN CKPOMHYIO, MeNKUM WpudTOoM, 3aMeTKy 00 3TUX pesynbrartax, onyo-
nukosannyto (cnacmbo pegkonnerun!) 8 xyprane Buodusmka 8 1989 ro-
ay [123] v ToT xe TekCT — B BuAe fononHeHns k Haweii ¢ H. B. Yaansuosoii
n B.A.Konomberom kHure, onybnmkoBaHHblii ewe paHblie — 8 1987 ro-
ay [33]. B atoii 3ametke mbi ¢ H. B. YaanbLoBoii nposenn cratuctnyecknii
aHann3, UCNONb3ysi KPUTEPUN CXOACTBA MMCTOrpamMM, pa3paboTaHHbIe elo n
B. Kapnogbim, v npuin k BbIBOAY O BOCTAaTOYHON AOCTOBEPHOCTM BbIBOAA
O HEC/y4aliHOCTN CX0ACTBa (POPMbl MMCTOrPaMM BO BPEMEHA OAVHAKOBOrO
pacnonoxeHusi JIyHel OTHOCUTENBHO FOPU30OHTA.

KOJ'II/I‘-ieCTBeHHa;I OLUEHKa CTENEHN CXOACTBa TMCTOrpamMm 6bIJ'Ia caenaHa
no npegnoxenHomy H.B.Vaanbuoesoin koppensiymonHomy kputeputo R n
no amnupuyeckomy kputeputo B. Kapnoea, T. KoppensiLoHHbIi KpuTepuii
R BbluncnsAn .ans ABYX CpaBHUBAEMbIX FUCTOrPAMM MOC/IE BbIYNTAHUA U3
HUX COOTBETCTBYIOLLUX KaXKAOW HOPMabHOIO pacrpeaeneHus.

90% poBepuTenbHbIE MHTEPBaNbl ANs 3HadeHumidi kputepues R n T
(R>Rp9=051 n T<Tpo=2,3) OGbinn onpeaeneHbl npu aHaan3e pac-
npegeneHnii BCexX Noay4aeMbix BEANHNH KO3 PULUEHTOB KOppensaunii npu
CpaBHEHUW rMCTOrpamm “‘Bcex co Bcemu'.

Kputepunii Kapnoea 6bln nonydeH npu nonbiTke yueta oCOBEHHOCTel
dopmMbl ructorpamm.

Celivac s mory nuiwb npubANM3NTENBHO BOCCTAHOBUTL XOF, PacCyXie-
HWA Npu cocTaeneHun 3Toro kputepusi. [lepBoe, 4TO OueHnBaeT CpaBHuU-
BalOWWI FMCTOrpaMMbl — 3TO KX 0bwwmii 06AMK™: CXOACTBO MpeAesibHO
CrIAXKEHHBIX PUTYP — UX CUMMETPUID — CKOLIEHHOCTL HAJIEBO MW HaMpa-
BO. 3aTEM ONPEeAeNIeTCs YNCAO0 “ABHbIX 3KCTPEMYMOB. 3aTeM PacCTOsIHIS
MEXAY HUMW. 3aTeM OTHOCUTENIbHYIO BbICOTY NMUKOB U rny6|/|Hy BnagnH.
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Puc. 41: NnniocTpauus cxofcTea 1-4acoBbix rMCTOrpamMmm, MOCTPOEHHbIX Mo 60 pesynbTa-
Tam OHOMUHYTHBIX U3Mepennii anbda-akTnsHocT 23°Pu 8 MywmHo & mae-uoHe 1986
rofa, BO BpEMEHa BOCXOAOB U nocseayolnx 3axogos JIyHbl. [McTorpaMmbl COBMeLLEHbI
nocne BbIYETA U3 KAXKAON COOTBETCTBYIOLLErO HOPMANbHOIO pacrnpeaeneHus.
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MNosicHenus « puc. 41 (cm. c. 92)

1) 27 wmas 1986 r. Bocxog Jlywbl 1 4 30 mun go 2 4 30 muH (kanengapHoe
Bpems 1 4 57 mun). 3axog Jlywsi — ¢ 6 4 30 mun go 7 4 30 mun (kanengapHoe
Bpemsa 7 4 35 mun). R=0,55; T=1,8. [ucTorpammbl COBMELLEHbI 3epPKanbHO.
CxoncTBO Mo ABYM KpuTepusim v “Ha rnas” xopoluee.

2) 28 mas 1986 r. Bocxog Jlywbl 1 4 30 muH go 2 4 30 mun (kaneHgapHoe
Bpemsi 2 4 47 muH). 3axog JlyHsl — ¢ 8 4 30 mun 8o 9 4 30 muH (kanenpapHoe
Bpems 9 4 11 mun). R=0,53; T=0,5. [ucTorpammbl COBMELLEHbI 3epPKanbHO.
CxoncTBo no AByM Kputepusim u “Ha rnas” xopoluee.

3) 29 mas 1986 r. Bocxog JlyHbl 2 4 30 mun go 3 4 30 mun (kanengapHoe Bpe-
Ms 2 4 45 mun). 3axog Jlynel — ¢ 10 4 30 mun go 11 4 30 muH (kanengapHoe
Bpems 10 4 46 mun). R=0,72; T=0,9). TucTorpammsl COBMELLEHBI 3epPKanbHO.
CxopctBO Mo AByM KpuTepusim n “Ha rnas” o4eHb xopoluee.

4) 3 wronsa 1986 r. Bocxog Jlynsr 2 4 30 mun go 3 4 30 mun (kanengapHoe
Bpems 3 4 20 mun). 3axog Jlyner — ¢ 16 4 30 mun go 17 4 30 mun (kanen-
papHoe Bpems 17 4 37 mun). R=0,46; T =2,7. lNo kpuTepusim n Yaanbyosoii u
Kapnosa cxoacteo cnaboe. “Ha rnas” — yposnetrsoputensHoe.

5) 4 uions 1986 r. Bocxog Jlywet 2 4 30 mun go 3 4 30 mun (kaneHgapHoe
Bpems 3 4 27 mun). 3axog Jlywsr — ¢ 18 4 30 mun go 19 4 30 mun (kanen-
papHoe Bpemsi 18 4 55 mun). R=0,47; T=1,4. OueHka no pasHbIM KpUTEPUAM
pasnu4Ha.

6) 5 ntoHs 1986 r. Bocxog JlyHbt 2 4 30 Myt go 3 4 30 MuH (kaneHaapHoe Bpe-
ms 3 4 35 mun). 3axog Jlynsr — ¢ 19 4 30 mun go 20 4 30 mun (kanengapHoe
Bpems 20 4 15 mun). R=0,57; T=1,0. TucTtorpammbl COBMELIEHbI 3ePKanbHO.
Cx0fCTBO MO MPUHATBIM KPUTEPUSIM BbICOKOE. A MO BU3yasibHOI OLEHKe — Cha-
6oe.

7) 6 mons 1986 r. Bocxog Jlynbr 3 4 30 mun go 4 4 30 mun (kaneHgapHoe Bpe-
mst 3 4 53 mun). 3axog Jlynsr — ¢ 19 4 30 mun go 20 4 30 mun (kanengaphoe
Bpems 21 4 26 mun). R=0,41; T =2,2. [uctorpaMmmsl COBMELLEHbI 3epKasbHO.
BusyanbHoe cxoaCcTBO yAOBNETBOPUTENBHO.

8) 11 wionsi 1986 r. Bocxog JlyHel 6 4 30 mun go 7 4 30 muH (kaneHgapHoe
Bpems 7 4 25 mun). 3axog Jlynst — ¢ 0 4 30 mun go 1 4 30 mun (kanengaphoe
Bpems 1 4 14 mun). R=0,44; T =2,2.
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Kaxpgomy npusHaky npugasancsa onpegenerHblii “sec’. Cymma Bcex oue-
HOK 1 AaBana senmduHy kputepus. Cambim TpyaHbiM Obin Kak pas nonbop
5Tux "Becos”. BoamoxHo, npu gonxHoi nopabotke, 3TOT KpUTEpuii Mor Obl
B JaslbHEWLIEM C/IYXKNTb NSl KOMMbIOTEPHOIO CPaBHeHUs ructorpamm. K
COXXaNEHNIO, KPUTEPWNIA 3TOT He bbin gopabotaH — B. Kapnos yexan 8 CLLIA.

Puc. 41 B3aT 13 370ii cTaTby (B U3MeHeHHOM BuAae). Ha aToMm pucyHke B
Ka4ecTBe NpumMepa, n300parkeHbl BOCEMb COBMELLEHHBIX Nap OAHOYACOBbIX
rMCTOrPaMMm, NOCTPOEHHBIX MO PE3YNbTATaM U3MEPEHNIA anbga-aKTUBHOCT Y
npenapata 2>*Pu 8 MNywmHo BO BpeMeHa BOCXOAO0B 1 NOC/EAYOLLAX 3aX010B
JlyHbl B Mae-ntoHe 1986 r.

B noanucu nog prcyHKOM yKasaHbl aTbl U BPEMS NPOBEAEHUS N3Mepe-
HniA. B ckobkax — BpeMsi BOCXOHOB 1 3ax0f0B. YKa3zaHbl TakXKe 3HaYeHus
ko3 buLmeHTOB KOppensuun, BoidnucierHsie H. B. Yaansuoson nocne Bbi-
H€Ta HOPMaJIbHOro pacnpegeneHuns. B naATr Cny4dasax U3 BOCbMU CXOACTBO
BUAHO NOC/E 3epKajibHOIO NOBOPOTA OAHOW M3 ructorpamm [32,123].

MHe v Torga 6sina sicHa “HamBHOCTL' 3TO paboTel. Bpemena Bocxonos
1 3axofo. JlyHbl OblIV onpeaenerbl o4eHb rpybo — No “OTPLIBHOMY KasleH-
napto’. Tuctorpammbl GblIM NOCTPOEHBI 33 CYMMapHOE BpeMsi, pasHoe 60
munyTam. “ObbekTuBHbIE" KpUTEPUM CXOACTBA Oblnn HecoBeplueHHbl. Mx
HY>XHO ObLo “gopabotate”. Ho “BnevaTtnenne” ot Buammoro cxoacrtea Obi-
N0 oYeHb cuibHbIM. Kazanock elle HEMHOro, Kputepumn OygyT ynydLleHs
1 npobnema cpaBHeHUsi pOPMBbI FMCTOrpamMM B aBTOMATUHECKOM pPEXUME
6ynet pewena. MNpowno ewe okono 20 net, a Mbl TONABLKO NPUOAN3NANCE K
3TOMy pelteHunio. A 3a 3T rofbl ObLIM NPOBEAEHBI MHOMME COTHU CpaBHe-
HUA POPMbI FTUCTOrpaMM BO BpeMeHa BOCxoaoB u 3axoa08 JlyHbl n ConHua.
Bb1710 NoAy4eHO MHOXECTBO MPUMEPOB YAUBUTENLHOrO COBMAAEHUS CIIOXK-
Hbix puryp. CToNb CAOXHbBIX, 4TO NPEACTaBUTL cebe 3T CoBNageHus Ciy-
YaliHbiMy ObIIO OYeHb TpyaHO (CM. 2-10 4acTb 3TOW KHurm). Ul Tem He
MeHee OfIHO3HAYHYIO CBSI3b (DOPMbI FMCTOrpamMm C nonoxenunem JlyHol nnu
ConHua OTHOCUTENBHO FOPU30HTa HaliTK He yaanock. O6 3ToMm — BO 2-ii
YacTtu.

A Torga B 3TOii cTaThe ObIN cAenaH BbIBOA:

" .. m3MeHeHUs (pOPMbI TMCTOrPamMm BO BPEMEHUN OTPAXKAIOT U3MEHE-
HMA “rpaBUTALMOHHON 0bCTaHOBKN, HaMboee CyLeCTBEHHBIM KOM-
MOHEHTOM KOTOPOIA siBnseTcsa nonoxerune JIyHbl OTHOCUTENBHO 3eM-
an n ConnHua'.

DTOT BbIBOA CTaJsl OAHON N3 OCHOBHbLIX MPOrpaMM MONX WCCNeAOBaHWIA
Ha nocseaytoLme rogbl.




lasa 6

NTorm wnccnepgoBaHusa “makpockonuyeckux nykTya-
uuin’ 3a 1951-1997 r.r.

11 utorn KpaTko obosHaueHsl B [peancnosun. B npeacragneHHbIx Bbilwe
r71aBax NPOC/IEXEH , B OCHOBHOM, XOf 3KCMEPUMEHTAJIbHBIX UCCNed0BAHNA,
NPUBEALNX K NTOFOBLIM BbIBOAAM 3TOM 4acTu. 51 BUXKY HE3aBEPLUEHHOCTb
MHOIX Ha4dMHaHuii. BugHo, Kak MHOro JeT ywWno Ha OMNbITbl B KOTOPbIX,
Ha CaMOM pene, 6bIJ'IO HEBO3MOXXHO NONYHYUTb OTBETbl HAa NMOCTABJMEHHbIE
Bonpockl. BugHo, 4o, ¢ Apyroii CTOPOHbI, HEKOTOPLIE HANPABJIEHNS NCCIIE-
[OBaHWNA ObLIM NPEKPALLEHBI, KOr4a MOXHO OblI0 0XKNAATb ele BaXkHble
pe3ynbTaTthl (ONbITE ¢ pacTBOpamu DeNKoB, ¢ “3aTpaBkoli’, C CUHXPOHHBIMN
konebaHusaMu B Makpoobbemax pactesopos). Ho, genate Hewero. Xushb
ToNbKO oaHa. W npu Bcem 3TOM K 1997 rogy MOXHO BbINO CKazaTk, 4TO B
3aKOHOMEPHOCTSX 'pa3bpoca pe3ynbTaToB”, COMPOBOXAAOLIEM U3MEPEHNS
J'|f06b|X npoueccoB, CKPbITbl 3aMeHaTesibHbIE BELWN, CKPbITbl NPOABJIEHNA
dyHAaAMEHTANBHBIX CBOWCTB HALLIEro Mupa.
Bot ux kpatkuii nepeyeHs:

1) amnantyga “HeyHuuTOXMMOro' pasdpoca pe3ynbTaToOB SIBASAETCS
hyHAaMEHTANbHON XapaKTepUCTUKON NPOLECCOB Pa3HOl NpUPOAbI;

2) TOHKasi CTPYKTypa FUCTOrpaMM He CAYYaiHa, HE 3aBUCUT OT NpUpo-
Abl MPOLIECCA M OMPEAENsieTCs KakK YNCTO apudpMeTUHECKOR, Tak n
BHELLHeR KOCMOMU3MYeCKOol (KOCMOrOHUHECKO) NpUuYinHaMu;

3) dopma ructorpamm B pasHbix reorpachmMHecKnx NyHKTax N3MeHseTcs
CVHXPOHHO MO MEeCTHOMY (@ MHOrAa 1 no abcoNOTHOMY) BpEMEHH;

4) dhopma ructorpamm cxofHa B DANXKARLLINX COCEAHMX MHTEPBANAX Bpe-
menn (“acpbekT GnuxHeiR 30HbI");

5) copma rmcTorpamm C BbICOKOW BEPOSITHOCTBIO MOBTOPSIETCS C OKOJIO-
CYTOYHBIM, OKOJIOMECSHHBIM M, BO3SMOXKHO, FOANYHbIM NepuofaMu;

6) popMbl rMCTOrpaMm C BBICOKON BEPOSTHOCTBIO ObIBAIOT 3epKasibHO
CUMMETPUYHBIMU. XNPanbHOCTb — (PyHAAMEHTANLHOE CBOMCTBO Ha-
LIero Mupa.

Mockonbky, eAMHCTBEHHBIM ODWMM NS NPOLECCOB Pa3Holi Npupogpb
Ob110 X OCYLECTBEHNE B OAHOM 1 TOM XK€ NPOCTPAHCTBE-BPEMEHMU, HA OC-
HOBaHNMN 3TUX 3aKOHOMEPHOCTEN ObIIO BbICKA3aHHO MPeANoNoXKeHNEe, YTO:

Mebl umeem geno ¢ hayKTyaumsamu npocTpaHCTBa-BpemMeHn, obycnos-
JIEHHBIMU HEOLHOPOAHOCTBIO FPAaBUTALMOHHbBIX NoJiel

HanbHeiiee pa3sutne n oDOCHOBaHME 3TNX BLIBOLOB CTajl0 BO3MOX-
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HO nocsae cosganusa B 1997 rogy dasuHom Bnagumuposuyem Moxapckum
3amedaTenbHO yaobHOl KoMMbloTepHOl nporpammel “'Gistogram manager”
(cm. 2-10 vacte). Cozganme 3TOR NpoOrpamMmmbl MO3BONWAO B AECATKN pa3
yBeJ'IVI‘-IVITb MHTEHCNBHOCTb pa6OTbI N O3HAMEHOBAJIO HA4YaJNI0 HOBOIro nepun-
oJla HalMxX NCccneaoBaHun.

PesynbTaThl nccnegoeanuii 3a gecatunetue 1997-2008 r.r. cocTaBasitoT
copep>kaHne BTOpPOI 4acTu 3TON KHUTW.

Koney 1-ii yactn.
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YacTtb 2

Kocmodunasnveckue 3akOHOMEPHOCTU B
C/Qly4aunHbIX Npoueccax

OTkpbinace 6e3gHa 38€34 noHa
3se3gam 4yucna Het — be3gHe aHa

M. B. /TomoHocoB

BeepeHne

B 1-/i 4acTn kHuru Obi1 NPoCNeXeH X0 UCCEAOBaHWA, HavaTbix B 1951—
1954 r.r. C UeNbIO BbISICHEHNSI NPUHUH CTPAHHOTO, HE ODYCIOBAEHHOMO METO-
ONYEeCKUMM NpUYMHAMK, pa3bpoca pe3ynbTaToB n3mepeHust hepMeHTaTuB-
Hol (AT®-a3HOii) aKTWBHOCTM B pacTBOpax GenkoB Mbilwl — OENKOB ak-
TOMMO3MHOBOrO KOMIIekca. [ga obcToaTenscTea TpedboBanm obbACHEHNS:
1) “canwkom” Gonbwas amnautyga storo “pasdbpoca’ m 2) AnCKpeTHbIN
xapakTep, Hanuuue “paspeleHHbix’ n “3anpeleHHbix’ 3HaYeHNA n3meps-
€MbIX BEJNYNH, CbeHOMeH NMOXOXUN Ha MaKpPOCKONN4YECKOE KBAHTOBAHWE,
NPOABAAIOWNIACA B TOHKOW CTPYKTYype CTaTUCTUYECKUX pacnpeneneHuii, B
TOHKOI CTPYKTYpe COOTBETCTBYIOLLNX FACTOrpaMM.

1-as 4acTb 3TOM KHUMM NOCBSALLEHA UCCNEAOBAHNAM NPUPOabl 3ThX he-
HOMEHOB MPOJOJIXKABLUMXCSA HA NPOTskeHUn bonee Yem 40-neTHero nepuo-
na ¢ 1957 go 1997 r.r.

Bo 2-ii wacTu npepcTaBneHbl pe3ynbTaThl MPOJOSDKEHWS 3TUX WCChe-
[OBaHWA, NONyYeHHble, B OCHOBHOM, Ha MpOTsS>XeHun gecAatunetmns 1997-
2007 r.r. Tu pe3ynbTaThl N0O3BONAN ODOCHOBATL BeCbMa 0ODLLME BbIBOAbI.
Bot atu BbiBOAMI:

1) “pasbpoc pe3ynbTaToB’ MOCNEAOBATENbHLIX BO BPEMEHU N3MEPEHNI
— HEYHNHTOXNMOE NposBNEHNE beHp.aMeHTaJ'lele CBOWCTB HaLLEro
mupa. IToT ‘pa3dbpoc’ saBnserca cneactemem baykTyaumii npoct-
PaHCTBa-BPEMEHN, MPONCXOAALLNX BCNEACTBNE ABNXEHNS 00beKTa B
HEOAHOPOAHOM MPaBMTALMOHHOM MOJIE;

2) cnekTp amnanTyg pasbpoca pesysbTaToOB — TOHKas CTPYKTypa CO-
OTBETCTBYIOLLMX FUCTOrPaMM — HE 3aBMCUT OT MPUPOAbI NPOLLEC-
Ca 1 ONpefensieTcsl TONbKO XapakTepom hbAyKTyaumii NpoCcTpaHCTBa-
BPEMEHN, NPONCXOASLLMAX NPY BPALLEHNN 3eMAN BOKPYT CBOEl ocun 1
€e ABUKEHWUN MO OKOJIOCONHEYHO opbuTe;
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3) amnanTyga 3TOro pasdpoca pazM4Ha AJis NPOLECCOB Pa3HON npu-
POAbI M 3aBUCWUT OT MHOIMX ODCTOSITENBLCTB, CBOWCTB M XapakTepa
B3aUMOAEACTBUI N3y4aeMbIx OOBEKTOB.

3TI/I BbIBOAbI O6yCJ'IOBJ'IeHbI 3HAYNTENIbHbIM o6.ner'-|eH|/|eM N NHTEHCAN-
ukauueil aHanm3a pesynbLTaTOB U3MEPEHNT, CTABLLUMX BO3MOXHbIMU Ona-
rogapsi NCMosib30BaHMiO cosganHol B 1997 rogy 3asunbim Bragumunpo-
Budem [lokapckum 3aMedaTensHo yaobHOW KOMMbIOTEPHOI MporpamMmbl
“Gistogram manager” (cm. B [1]).

[o aToro, B npegbigylune AeCATUNETUS, B 3MOXY 4O MEPCOHANbHBIX
KOMMbLIOTEPOB', NPU W3MEPEHNSAX CKOPOCTEN OUOXUMUYECKNX W XUMUYe-
CKUX MPOLECCOB, YAABAIOCh ODbIYHO BLINOAHUTL He Bonee 250 TOYHbIX U3-
MepeHunii 3a pabounii gerb. Mo 3Tum pesynsTaTaMm MOXHO ObINIO NOCTPOUTL
Bcero 4-5 rucrorpamm. [ocne Havana KpyraoCyTOYHbIX U3MEpPeHUii pagmno-
aKTWBHOCTU C 6-CekyHAHbIMU MHTepBanamu (B 1986 r.) Mbl nonydanm no
240 ructorpamMm Kakgble cyTku. Haw 6aHk-apxuB pe3ynbTaToB n3mMepeHuii
XPaHUACA B NaMaTu DONbLIOro OBLWENHCTUTYTCKOrO KoMMbloTepa. K koHuy
pabo4yero aHs Mbl nonydany ‘pacneqatky’ — rucTOrpammbl, HApUCOBaHHbIE
npuHTEPOM Ha Gonbmx nuctax bymarn. CpaBHeHne rucTorpamMmm CoCcTosiio
B X MEepPepUCOBLIBAHNN HA KaJIbKE 1 HAJIOXKEHUN PUCYHKOB ApYr Ha gpyra.
270 bblna MeasneHHas n kponotameas paborta.

Sasun Bnagumuposud lNoxapckudi, sbinyckiuk ®uzTexa, 3aHuman-
CS1 KJ1aCCUHECKON bUopn3n4eckoii 3a4a4eil — PeHTreHOCTPYKTYPHbIM
aHa/In30M 66‘./1KOB. yC./TbILUaB, npv nepBoHa4asibHOM 3HAaKOMCTBE,
MOIT pacckas o Hatumx pabotax, o ckazasn: ‘TlonyuenHoe mHow 0bpa-
30BaHME HE MO3BOJISET CEPLE3HO OTHOCUTCS K CKazaHHoMy Bamu. .. "
Ity croBa Bown B (hoabkaop Hawed nabopatopuu. Hecmotps Ha
“nonyyenHoe obpaszoBaHmne’, MMEHHO OH BHEC CaMblil BaXKHbIil MPak-
TUYECKUI BKJ1a[] B Hawin pa6OTbI. CHa‘-Ia.ﬂa OH MonbiTascs NUCrosib-
30BaTb aJIrOPUTMbl HEMPOHHBIX CETEN /15 CO34aHUs KOMIbIOTEPHON
ApOrpaMmbl, ONPEAEASIOLLEN CXO4CTBO MCTOMPaMM BMECTO IKCHEp-
ta. lloneiTka okazanace Heyga4qHo#i. Torga oH co3gan nporpammy
GM, rge Bce npoueaypbi, KpoMe ANarHO3a ‘CXO4HA-HECXOAHA , Bbl-
MOJIHAET KOMIMbOTEP U TOJIbKO 3TOT ANArHO3 CTaBUT 3KCNEPT.

C nomouybto nporpammsl 3. B. Moxapckoro n Hanu4uns BbICOKOCOBEP-
LUEHHBbIX MEPCOHANbHBLIX KOMMLIOTEPOB ‘MPOM3BOAUTENLHOCTL TPyaa' BO3-
pocna B gecstkn pa3. C 2000 r. B8 Haweli nabopatopum KpyraoCcyToOYHO
pabotator 2-4 ycraHoeku KoHcTpykuuw U. A. Pybunwreiina, nponssoas-
LLME EXKECEKYHAHYIO PErMCTPaUNIO anbga-akMBHOCT COOTBETCTBEHHO 2—4
npenapaTos 2>?Pu. Tenepb B fieHb CTan0 BO3SMOXKHbIM KaXK/AOMy 3KCMepTy
cpaBHuBaTh popmbl fo 20000 nap rucrtorpamm. MNonyyeHHbie ¢ NOMOLLLIO
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3TOW nporpaMmebl 3a nocneghue 10 seT pesynbTaTel NOATBEPAMAN HOCTO-
BEPHOCTb OCHOBHBLIX BbIBOJOB 13 paboT npegplaywmx gecatuneruii. O6-
HapY>XeHO MHOro HOBbIX (peHoMeHOB. HameTunuch KoHTYpbI pusuyeckoi
KapTuHbl, 00BLACHAIOWER 3T (beHOMEHBI. TN HOBbIE MaTepuabl COCTAB-
NS0T OCHOBHOE COAiepXKaHKe NOCAeayoWmnX rnas 2-i 4acTn 3TON KHUMK.




lasa 1

OObekTbl U MeToabl U3MepeHuii

1.1 BsepgeHne

Kak paccka3aHo B NEPBOMA HaCTW KHUMM, OCHOBHbIM PE3y/ibTaTOM WNCCIEn0-
BaHWiA, npoBefeHHbix ¢ 50-x ronos, 6611 BbIBOA 00 yHUBEPCANLHOCTY PEHO-
MeHa “Makpockonuyeckune dpaykTyaunn’. Bbio nokasaHo, 4TO CnekTp am-
nantyg dpayktyauuii (popMa COOTBETCTBYIOWMX MMCTOrPAMM) He 3aBUCAT
OT MpUPOAbLI M3Y4YaeMOro Mpouecca. JTOT BbIBOL O3Ha4asl BO3MOXKHOCTb
LIMPOKOro pa3Hoobpasusa obbekToB uccnegosanuii. Cpeanm Hux npeumy-
LWECTBO NMPUHAAJIEXMUT MPOLECCY PAAMOAKTUBHOrO pacnaga. 3To npeumy-
LEeCTBO OCHOBAHO HA MPAKTUYECKON HE3aBUCMMOCTN PaANOaKTUBHOCTH OT
TprBMaNbLHBIX hakTopos. BecbMa BaXKHO TakxKe, YTO NPOLIECC PAANOAKTUB-
HOro pacnaja JoCTaTOYHO XOPOLIO COOTBETCTBYET cTaTucTuke lMyaccoHa un
€ro BpemMeHHble peanuzauuu (Npn SOSDKHOW KylbType U3MEpeHuii) — Yun-
CThiid Genbiii wym [JononHutenbHbiM JOBOAOM B MONb3y Bbibopa pamo-
aKTNBHOIO pPacnaja B Ka4eCTBe OCHOBHOIO ODbEKTa HallMX NCCNefOBaHWiA
66110 TO, 4TO, nepeble 10 NeT nocie okoHuYaHus YHMBEpCUTETA, U3Mepe-
HNS Pa3HblX BUAOB PaAMOaKTUBHOCTA Oblan MOeil exxeaHeBHOW paboToii.
VIsmepeHunsi pagnoakTUBHOCTY SIErKO aBTOMATM3NPYIOTCS N MOTYT NPOSO-
XaTbCa MHOrue roapl 6e3 nepepbiBa. OfHAKO NPy N3MEPEHMAX PaANOaK-
TUBHOCTN HEBO3MOXHO UCCAEA0BaHNE U3MEHEHNA POpMbI FMCTOrpamMMm 3a
BpeMeHa MeHblle 1072 cekyHAbl, Ans 3Toro 6biin Gbl HeobxomMMbI Npe-
NapaTtbl C OYeHb BLICOKON AKTUBHOCTBIO, YTO COMPSXKEHO C PagMaALNOHHONA
OMaCHOCTBIO 1 C OrpaHUyeHnemM ObICTPOAENCTBIS NSMEPUTENBHBIX CUCTEM.
[ns onbiToB ¢ boNee BLICOKUM BPEMEHHbIM pa3pelleHneM MOryT ObiTb nc-
MoJb30BaHbl pasnmn4Hble “wymosble’ npoueccol. Mog aTum HazeaHmueMm, kak
M3BECTHO, NOAPA3YMEBAIOT Npouecchl pasHoli npupogsl (cum. [2]).

1.2 OO0bekTbl UCCNegoBaHNi U yHacTHUKU PaboTbl

HezaBucumocts obHapy»eHHbIX PEHOMEHOB OT NPUPOAbLI U3YHaEMbIX NPO-
LLeCCOB — OAMH U3 MaBHbIX PE3yNbTaToOB 3TuX uccnegosanuii. OcHoBaHWEM
[ONs 3TOro BbIBOAA CTaNM OMbIThl HA NpoLLeccax camoil pasHoli Npupoabi.
Huxe npueegeH nepeyeHb OCHOBHBIX ODBEKTOB, MO BO3MOXHOCTW, B ‘'nC-
TOPUYECKOA MOCNEAOBATENLHOCTI, C YKa3aHMEM HEMOCPEeACTBEHHBLIX WC-
nonHuTenel COOTBETCTBYIOLWMX n3meperunii. CCbiKn Ha COOTBETCTBYHOLME
nybGAMKaumnm NpuBEAeHsb! B CNNCKE JNTEPATYPbI.

1) Broxumuyeckre peakuum, a Takxke (PEPMEHTATUBHAsH aKTUBHOCTD.
(C.3. Whonb, E.N.Yersepukosa, B.B.Pwibuna, H.A. CmupHoea,
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13)

14)

15)

16)

O.A.PygHeBa, X.O.lonby, T.4.Bpuunna, H.Tl. eaHosa,
B. A. Konomber, 1951-1985 r.r.)

Xumnueckne peakumu. (C. 3. WHone, T. 4. Bpuunna, H. 1. VisaHoea,
B. A. Konomber, T. B.MNepeseptyH, 1973-1985 r.r.)

N3mepenus beta-paguoaktuenoctu 3H n 1*C ¢ ucnonssosannem He-
3aBUCMMBIX aBToMaTudeckux npubopos. (B. U. Bpyckos, A. HO. Cyh-
rypos, B. . Paxun, FO.T. Neanuenko, 1979-1983 r.r.)

DaykTyauum 3puTEsIbHOrO BOCMPUSITHS MPU HACTPOWKE NOASAPUMET-

pa. (B. E. XKsupbanc, 1978-1983 r.r.)

JnekTpodopeTuHeckas NOABMXHOCTL YacTuy natekca. (A.B. Tem-
Hos, 1982 r.)

Bpems penakcauumn npoToHOB B BOfiE B NEPEMEHHOM MarHUTHOM Mo-
ne. (0. N. Kynesauknia, 1982 r.)

Bpems oxupanus paspsiga 8 RC-reHepatope Ha HeOHOBOW namne.
(B. H. Moposos, 1982-1983 r.r.)

3mepenns anbda-aktusHoctn 23°Pu, nposogumbie B MUDN.
(H.B. Xoxsios, M. . LLIapanos, 1982-1983 r.r.)

3mepenns anbda-akTueHocTy 23°Pu Ha camMofenbHbIX YCTaHOBKAX.
(A.B. Oancknii, B. A. Konombet, A. H. 3auknn, 1983-2000 r.r.)

Namepenuns amnanTyabl paykTyaumnii B koaebaTesbHOR XUMNYECKOI
peakuun Benoycosa-MKabotunckoro. (J1. M. Arynosa, 1981-1987 r.r.)

Onyktyauyuu  nposoaumoctn B dochonmnuaHbix  MembpaHax.
(M. C. Neanos, 1989-1993 r.r.)

KoMnbtoTepHble MOAENN MPOLECCOB, MOAYMHSIOWMNXCA CTAaTUCTUKE
Myaccona. (B.A.Konomber, H.B.Bogposa, H.B.Vganbuoga,
M. C. Nsanos, A. A. Konpagos, T. A. 3enuenko, 1980-2001 r.r.)

PaanoakTuBHOCTb pasanunbix usotonos 2>°Pu, 23Pu, 2?%Ra, 28Po,
214po, 14C, 0Co, Fe, *H n gp. (1. M. 3sepesa, B.A. Konowmber,
K. . 3enuenko, 1995-2000 r.r.)

N3mepenus anbda-pagnoaktusroctn 23°Pu Ha yCTaHOBKAaxX KOHCT-
pykumu . A Pybunwreiina. (K. W.3enuenko, T.A. 3eHuenko,
B. A. Konombet, C.H.Lanoeanos, A.B.Makapesuu, B.A.Tllanue-
ntora, 2000 r.)

Nsmepenuns dhaykTyaunii notoka HEATPOHOB NCXOASALMX U3 3€MHONA
kopbl. (B. M. Kyxxescknii)

N3mepenns anbda-aktusHoctn 228Ra. (B.Bunken, Jlungay, Fepma-
Hus, 1999-2000 r.r.)
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17) ®nyktyauun B rpasu-rpapmeHTHoli anTeHHe “Vautka'. (Matepuan
npegoctasned B.H.Pynenko uepes A.A. Konpagosa. Obpabotka
T. A. 3enuenko, C. 3. lHons, 1999-2001 r.r.)

18) W3mepenus beta-ramma paguoaktusoct 13’ Cs g dybre n Tpouu-
ke. (FO. A. Baypos un cotp.)

19) ®Pnayktyauun TemHOBOro Toka B potoymuoxutensx. (B. J1. Boeiikos,
. B. Benoycos, M. B. ®egopoe, 1999-2002 r.r.)

20) Wymbl B auopax 3eHepa n Apyrux noAynpOBOAHUKOBBIX FEHEPATOPax
wyma. (A. B. Kamuncknin, B. A. Manyentora, 2005-2009 r.r.)

21) Tnobanbhasi ceTb wymosbix reHepaTopoB GCP. (T.A.3eHueHko,
C. 3. WHons, B. A. Manuentora, 2001-2009 r.r.)

Mocne 1982 roga HawWMM OCHOBHBIM ODBEKTOM CTajin rMCTOrpaMmsl,
nony4yaembie npu obpaboTke pesysbTaTOB N3MepeHus anbda-pacnaga. Jo-
CTOVMHCTBA 3TOro obbeKTa ANs HAWMX ueseil odeBnaHbl. Mpouecc He Hyx-
naetcs B ‘nutanun’. Mponcxoaut cam. Beerpa. Ero Temn ot TpusnansHbix
BHELLHMX NPUYnH He 3aBucuT. U, cnepoBatenbHO, Ha HUX HENbL3A 'CBaNnTL
HabaopgaeMble 3akoHoMepHOCTU. Mpu [OCTaTOUHO BONLLLONA BEMUNHE Ne-
puopa nonypacnaga (*°Pu, 7, , ~ 24 TeIcAUM NET), N3MEHEHNAMU CPEHEI]
WHTEHCMBHOCTM pacnaga (4acToTbl) MOXKHO npeHebpedb (a Ans nocTpoeHus
FUCTOrPamMM 3TO 1 BOBCE He CyliecTBeHHo). OfHaKo, Kak CTasno siCHO nocse
2002 roga, ocoboe AOCTOMHCTBO PaAWOAKTUBHOMO pacnaja 3aKJl4aeTcs B
BO3MOXHOCTN WCCIEA0BAHNS NPOCTPAHCTBEHHBbIX 3(PEKTOB — 3aBUCUMO-
cTu Habnogaembix 3¢peKkTOB OT HanpaBeHns BbIIETA afbda-vacTuy npu
paguoakTMeHOM pacnage. MHe KakeTcs, 3TO camMoe YAUBMTENLHOE, Cpe-
AN MHOroro yguBmutTe€nbHOro, ¢ 4eM MHE NpunoCb CTONKHYTbLCA 3a Npo-
weawwve roasl. Anbga-4acTuupl NPONeTaT B BO3AYXE BCEr0 HECKOJLKO
caHTumeTpoB. Jns GeTa-pafmoakTUBHBIX N30TOMOB MOXXHO HAlTK Takume, y
KOTOpbIX beTa-4acTuLpbl NPONETAIOT B BO3LYXE HECKOJILKO MeTPOB (Hanpu-
mep, 32P). Ho, Ka)keTcs, NOKa 3TO U He HY>HO. TOHKIE MPOCTPaHCTBEHHbIE
3phpeKTbl, BO3MOXKHO, HE 3aBUCAT OT TOrO, KaKoe pacCTOsiHMe MpoJsieTaeT
yacTuua nocse akTa pacnaga. bera-pacnag xyxe eule u Tem, 4TO 3HEPrUK
GeTa YacTuy, pa3nuyHbl, a y anba-4acTul JAHHOrO HanpaBaeHus pacnaaa
— 3Heprusi oAnHakoBa. Takum obpasom, anbda-pacnag NMeeT HECOMHEH-
Hble npeuMyLuecTsa. MosTomy ganee s npueoxy bonee nogpobHoe onmca-
HNE METOAOB U3MEPEHNIA UMEHHO anbha-aKTUBHOCTN.

1.3 W3mepeHus anbca-pagmoakTnsHocTu

B nepuog c 1986 r. no 2000 r. gns uamepeHnii anbda-akTUBHOCTU 0bpa3LoB
239Py bl npuMeHsinu Npubopbl, N3rOTOBNEHHbIE B Hawel nabopatopun
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A.b. anckum n B.A.Konombetom npu koHcynbtaumsix H. b. Xoxsiosa,
M. 1. apanosa w B. H. lllectumunposa. B stux npnbopax nonynpoeog-
HUKOBbIE IETEKTOPBI anbpa-yacTuu, paboTaBuime npn pa3HOCTU NOTEHLM-
anoB 9 BOAbT, OblnM COEAMHEHBI C NEPecYETHON cxemoli, koMmnbioTepom BK
1 NOpPTaTUBHLIM MarHuTodoHom. Mpubopsl ObIN YaODHBLI CBOE KOMMAKT-
HOCTLIO U COOTBETCTBOBAAM HAWIMM 334a4aM — MOJSYYEHUIO BPEMEHHbIX
psifoB ans noctpoerus rucrorpamm. OpHako ux paborta Obina HegocTa-
TOYHO CTabunbHa, HAbOAANNCL HW3KOYACTOTHBLIE TPEHAbl, ODYCIOBNEH-
Hble HECTabuNbHOCTLIO 3nekTpoHuku. Cnefyer OTMETUTL, YTO 3Ta HeCTa-
OGUNBLHOCTb, HN3KOYACTOTHbIE TPEHAb! B PSAAX Pe3y/bTaTOB U3MEPEHWNIA, He
oTpakannchb Ha (popMe rmcTorpamm, MOCTPOEHHBIX MO OTHOCUTENILHO KO-
POTKAM OTpe3Kam BpeMeHHbIX psagoB. OAHAKO AN ANUTENbHbIX MHOrO-
MeCsiuHbiX (MHOrOAETHUX) N3MepeHni 3T Npubopsl Bbiin HEJOCTaTOYHO
XOpOoLIN.

CnTyaums cywecTBeHHO ynydwunacs korga Vaes Anexcangposuy Py-
burwresin (HWAAD® MIY) ckoHCTpynpoBan u M3roToBuMa BbICOKOCOBEp-
LWeHHble Npubopbl Ans n3MepeHuii anba-akTuBHOCTU. BpemeHrHble pagbl,
MoJiy4aemble Npuw NCMOAb30BaHNM 3TUX NPUOOPOB OHEHb BbICOKOKAYECTBEH-
Hbl: 3TO — YUCTBIGA “Oenblii Wym’ — NoYTM He OCTaNOCh BUAMMbBIX HU3KO-
YaCTOTHbLIX TPEHAOB, PE3yNbTaTbl U3MEPEHUIA BMOJIHE COOTBETCTBYIOT CTa-
Tuctuke [MyaccoHa.

Mpnbopbr N. A. PybuHwTeHa Mbl MICNOJIb3YeM NpU N3MEPEHNSAX B pas-
HbIX reorpauyecknx NyHKTax Npu PeLLUeHN pasHbIX 3ajad.

B 2002 r. N.A.PybuHwTedHom Obian caenanbl Mogudukaumm 3Tmx
npubopoB C KONNMMATOPAMI, MO3BOJAIOLLMMI BECTU PErMCTPaALMIO anbda-
4acTuL, BLUIETAIOWMX NPU PaJMOaKTUBHOM Pacnafe B ONpeesieHHbIX Ha-
npagieHnsx.

Kak npaBuso, n3mepeHnsi BegyTca Ha ABYX WAEHTUYHbIX npubopax. B
oborx Npubopax NonoXeHNe UCTOHHNKOB OTHOCHTENBHO AeTeKTOpoB (¢o-
TOLMOAOB) XECTKO pukcrpoBaHo. Mexay MCTOUHNKOM 1 JETEKTOPOM MO-
XKeT ObITh NOMELLEH KOMIMMATOP, BbIPE3atoLWMil NOTOK anbga-4acTul, Bbi-
NeTaloWmxX Npy PagnoOaKTUBHOM Pacrnafe B ONpedesieHHOM Hanpas/ieHun.
PaccrosiHne Mexxay MCTOUHNKOM 1 LeTeKTOpOM B 0bomx BapmaHTax (¢ Kos-
aumatopom n Ge3 konaumartopa) pasHo 12 mm. lNpu nponete storo pac-
cTosiHMA 3Heprua anbda-dactuy ocnabnaerca npumepHo Ha 10%, B pe-
3yAbTaTe Yero Ha JETEKTOP MOMajatoT H4acTuubl C SHepruein okono 4 MaB.
MNopor perucrpauyun ycraHosaen okoao 1,6 MaB, 4to nonHocTbO ncknto-
YaeT BJNSIHME LYMA AETEKTOPA N U3MEHEHNS BAAXKHOCTIN 1 MAOTHOCTY BO3-
nyxa. BpemeHHble nHTepBanbl oL POBLIBAIOTCA KBAPLUEBLIM FEHEPATOPOM
¢ vactotoii 131 Ml u. HanpsixxeHusi nutanus npeobpasosatens crabuin-
3upoBaHbl. HectabunbHocTe nopora peructpauumn npubopa B AmanasoHe
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Puc. 1-1: Cxema ycTpoiicTBa ANA N3MepeHNs anba-aKTUBHOCTN C MCMONb30BaHNEM KO-
numatopa [8]. Cnesa: Konnmmartop-nnactnHa n3 oprerekia ToawmHoin 11 Mmm ¢ oTeep-
ctuamu gnametpom 0,9 mm. Bup ceepxy. Cnpaea: Konnumatop B cbope ¢ MCTOHHMKAMU
PaAnoaKTNBHOCTN 1 geTekTopoMm — cpoTtoguogom. Bug cboky.

n3mMeHeHus Temnepatypol o1 MuHyc 30° go nmtoc 50°C HaxoguTtcs B npe-
nenax ~6%.

B npubopax ¢ konnumatopamMu NCTOYHMKA W3rOTOBJIEHBI B BUAE Mia-
CTVH C PacnofioXeHHbIMU ceTkoll pazmepom 10x10 yrnybneHusimn c wa-
rom 1,6 MM 3anoSIHEHHBIMY PAAUOAKTUBHBLIM npenapatom. Konnnmatop —
OPrcTeKIIO TONWMHONM 11 MM C CETKOI CKBO3HbIX OTBEPCTUI AMaMETPOM
0,9 mm. PacnosioxxeHune oTBepCTuii KOAMMMATOPA TOYHO COBMAajaeT C CeT-
KOl nctouHuka. Takum obpa3om, yaaercs 4OOUTHCA JOCTAaTOUYHO BbICOKON
CKOPOCTU CYeTa, HECMOTPS HA OrpaHUYeHNs, CO34aBaeMble KOMMATOpa-
mu [3-8].

1.4 Kowmnbtotepobiii baHk (apxue) pe3y/bTaToB N3MeEpEHUi

Bce rogbl s CTpeMuncs CoxpaHATb pesyfbTaTbl U3MEPEHUA B Pa3fMYHbIX
OnbITax — COXpaHsA BCe NabopaTopHble TeTpaan B cneumanbHOM celide.
OpfHako MCNOABL30BaTh Pe3ynbTaThl U3MEPEHWTA NEPBbLIX AECATUNETUN, NO-
BUANMOMY, HUKOMY KPOME MeHsi He ypactcs. Mue camomy B mocnegHee
BpEMS 3TO MOYTK He yaaeTca. HasepHoe, cieayeT pewinTb, Y4TO BCE LIEHHOE
13 3Tx Tetpagein s n3Bnek. OQHAKO, HAYMHAA C CMCTEMATUYECKNX W3-
MepeHNA paAMoaKTUBHOCTU, cuTyauus uamenunack. [pasga cHavana, ko-
raa Haw “6aHk AaHHbIX XPaHWACSA B ODLENHCTUTYTCKOM KOMNBIOTEPE Win
Ha BONbLINX MAarHUTOMOHHBIX JIEHTaX, NOJb30BaTLCA UM DbLIO OYeHb Fpo-
MO34KO. 3aTeM U3MEHNIACh TEXHNKA, N T€ MaTepuasbl TaKXKe CTanan Majo
goctynHbl. CyLecTBEHHO Jierye CTasio nocje BBEAEHMS B MPaKTUKY nep-
COHaJIbHbIX KOMMbtOTepoB. Haw komnbioTepHblii GaHk (apxuB) comepXurT,
CKOJbKO YAANOCh, MOYTW BCE PE3yAbTaTbl U3MEPEHWUA CKOPOCTM XuMu4e-
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CKOWi 11 BUOXMMWNYECKIX peakuunii, npoBeaeHHbIX B 80-e rogbl 1 pesynbTaTthl
CUCTEMATUYECKNX W3MEPEHUNA paamoakTusHocTn ¢ 1986 roga. Hambonb-
LY LEHHOCTb B HEM NPEACTABAANOT PE3yNbTaThbl €XECEKYHAHbIX N3MEpPe-
Huii anbta-akTusHocT 239Pu, HauaTeie 7 niona 2000 roga, nocne Hadana
pabotbl nprnbopos koHcTpykunmn U, A. PybunwTelina. B 6anke coxpansitotes
N3MEepeHNst BCEX BApWAHTOB — 0e3 KO/IMMAaTOpOB, C MO-PAa3HOMY OpUEeH-
TVPOBAHHBIMI KOJIMIMATOPaMU, BbIMOJIHEHHbIE B PA3HbIX reorpadpnyeckmx
nyHkTax n B skcneauuusx. Bce roasl 6ank dhopmupyer T. A. 3eHueHko.
Eto cospan katanor copgepxxumoro banka. Mue npeacraensercs 31oT DaHk
GONbLLOIA LEHHOCTBIO HE TOJILKO /151 MOBCEAHEBHONW paboTbl, HO 1 ans Oy-
AyLWMX nccnepoBaTtenen.




lasa 2

MeTogbl nocTpoeHusi n uccneposaHusa cxoactea dop-
Mbl ructorpamm. “I'mcrorpammHblii aHanus”. “3epkansb-
Hast cuMMeTpusa’” rucTorpamm, Kak nposieneHve dpyHna-
MeHTasbHOW xupanbHocTu. Kputepun cxoacrea “‘naen
dopwmbl”. Mpobnema aBTOMaTU3aUMN NOUCKA CXOOHbIX
ructorpamm. OueHka 4OCTOBEPHOCTM pacnpepnesieHunii
4YMCla CXOA4HbIX FMCTOrpamMm

2.1 BsepgeHune

Ha puc. 2-1 n3obpaxkeH, B Ka4eCTBe nNpumepa, BPEMEHHOR psaj — pe3ysib-
TaTbl NOCNEAOBATENbHBIX U3MepeHNii anbda-akTUBHOCTM NpenapaTa 23°Pu,
HEMOABUXXHO YKPEMNJIEHHOTO Ha NOYNPOBOSHNKOBOM AETEKTOPE B YCTAHOB-
ke koHCcTpykuuu . A. Pybunwreiina. Mo ocn abcunce — Bpems (cekyHpbl).
Mo ocn opanHaT — 4MCNO aKTOB pacnaja, 3aperuCTPUpPOBaHHbIX CHETHM-
koM 3a 1 cekyHgy.

AHanM3 NoKasbIBaeT, YTO 3TO COBEPLUEHHO CAYyYaiiHbIi, no obwenpu-
HATBIM KPUTEPUSIM, NMPOLECC — HET HUKAKMX BbIAENEHHBIX YacTOT — 3TO
“6enbii wym”. Mo BCeM NPUHATBIM KpUTEPUSAM (KPATEPUSIM COrNAcus rn-
notes) — 3ToT npouecc (Kak 1 CleaoBano OXmaaTb) COOTBETCTBYET CTa-
Tuctuke lNyaccona. ITO BNOAHE OYEBUAHO HA MPUBOAMMbBIX PUCYHKaxX 2-2
n 2-3. Ha puc. 2-2 npusegeHo pacnpegesneHune, 6e3 crnaxxusanus u orpy6-
neHus paspsgos, Bcex 352980 n3mepenunii, npencTaBieHHbIX Ha puc. 2-1.

270 pacnpegeneHune BNojsHe COOTBETCTBYeT cTtatuctirke [yaccona. Mpn
5TOM, HECMOTPS Ha O4eHb bonbluoe Hucno namepennii (352980), Ha pucyH-
Ke BUJHA HEKOTOpasi CTPYKTypa. JTa CTPYKTYpa HE MPOTUBOPEHYMT CTaTu-
ctuke lNyaccona. CyuiecTytouime KpuTepun Coriacusi runoTes “He 3ameda-
0T 3Ty, HE NCYE3AIOLLYIO MO Mepe YBEJNUEHNS HNCNA U3MEPEHUT, TOHKYHO
CTPYKTYPY '‘CNOEBbIX IMHWI". Kak OTMeY€eHO paHee , 3Ty CTPYKTYpYy MPUHS-
TO CUMTaATh CNEACTBMEM ‘‘cTaTUCTUYecKoin nHepuun’’. Mbl He Byaem ganee
aHaNM3upoBaTh 3TO SIBJIEHME — NPUPOAA CXOACTBA POPMbI 'CIOEBbLIX Jn-
HWA", COXpaHSAIOWEACS Npu O04Y4eHb BOMLLWIOM 4mucne u3mepeHuii, Tpebyer
LOMOJIHATENBHBIX nCCnegoBaHmii [9-18]. DTa cTpykTypa CTaHOBUTCA He3a-
METHOUi NPW CrNAXKUBAHVUN B Pe3y/bTaTe, HANPUMEP, CKOJb3SILLErO CyMMU-
poBaHuA. ITO BUAHO Ha puc. 2-3.

OctaBnio (He Ge3 coxaneHns) npobnemy TOHKOR CTPYKTYpbl TaKmx
HECIaXKEHHBIX pacnpeaeneHuii oNbLIOro Yncna pesynsTaTos n3me-
peHnii byaywmMM MCCnefoBaTENsIM.
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Puc. 2-1: BpemeHHoii pag — pesynbtatel 3562980 namepeHuii anbca-akTUBHOCTY npe-
napata 239Pu, HENOABUMXXHO YKPEMNEHHOrO Ha TBEPAOTENLHOM geTekTope. VamepeHus
28.05.2004-01.06.2004.

HaLIJ OCHOBHOMW O6'beKT — FMCTOrpamMmmbl, NOCTPOEHHbLIE MO OTHOCUTENb-
HO HEBOJLLIOMY YUCAY U3MEPEHU, KOrAa YNCIO U3MEPEHUI N YMCNO pa3s-
pspos (‘OuHOB”) cpaHuMO. [lOCTpoeHMe rUCTOrpamMmM MO OTHOCKUTENLHO
HEOONbLIOMY YWUCY PE3Y/bTAaTOB U3MEPEHWI BbISIBASIET MPUHLMNNATILHO
Ba>XHble OCO6eHHOCTVI N3yHaeMbIX SIBJIEHUNA. |\/|eTop, NOCTPOEHNA N nccneano-
BaHWUs Takmx ructorpamm nosicisiet puc. 2-4. (51 6narogapen 3. B. Moxap-
ckomy 1 T.A. 3eH4eHKO, MHOrO NIET HA3aj CAENABLUIMM 3TOT PUCYHOK, 1 C
TEX NOp PEryNsipHO UCMOJb3YEMbI PN HEOOXOANMOCTHN OOBACHATL TNCTO-
rpamMMHbIi MeTog )

Takue ructorpammbl, B KOTOpPbIX 4uCno paspsagoB (OuHOB) u ymcno
M3MEpPEHNiA COMOCTABMMO, Ha3biBalOTCs “HecocTosiTenbHbiMu [19-23]. B
Hawewm caydae 100 Touek pacnpegenennl no 80 paspsgam. Hukaknx 3ako-
HOMEpPHOCTEA B TaKUX rMCTOrpamMmax He BUAHO.

Kak BugHo u3 puc. 2-4, B OTANYNE OT pacnpeseneHnii o4eHb 60bLIOro
4YKNCNa PE3YILTATOB M3MEPEHWIA, TaKne ‘HECOCTOSATENbHBIE FMCTOrpaMMmsbl’
HE TOJILKO HE YyTPAYMBAIOT XapaKTEPHYIO AUCKPETHYIO hOpMY Npu Craau-
BaHWM, HO 3Ta hOPMa CTAHOBUTCs DONEE ABHOW. DTO M ECTh 'TOHKas CTPYK-
Typa rucrorpamm’ — OCHOBHOW MpenMEeT BCEro HaLIero UCCIeA0BaHus.

Sl poneH elle pa3 NogYEpKHYTh:

Hanu4une ToHKOW CTPYKTYpbl HE NPOTUBOPEHNT NOAHMHEHNIO N3YyHa-
eMoro npouecca cratucTtuke lNyaccona-laycca.

370 BUAHO MPU MCMONL30BAHNMA YNOMSIHYTBIX BbilUe KPUTEPUEB COTa-
CUSA rMNoTe3, NPUHUUNNANBHO HE YYBCTBYIOLLMX 3TY CTPYKTYPY.

2.2 ToHKas CTpyKTypa rucrorpamm, cnektp amnnutyg dnykrya-
UWii, HE UMEIOT OTHOLLEHUSI K BEPOSATHOCTU

Haunnyyweii (|/|, BO3MO>XHO, BMNOJIHE rny60K0|7|), SABJISETCS aHANIOT NSl TOHKON
CTPYKTYpbl 3TUX CNEKTPOB aMrinTys (hayKTyauuii C aTOMHBIMU CMEKTPa-
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2 u 0 0 mn 280 290 300 3 30 330

Puc. 2-2: HecrnakeHnoe pacnpegenenvie pesynbtatoe 352980 wsmepeHunii anbda-
akTuBHOCTM npenapata 23%Pu 3a 4 cytok 28.05.2004-01.06.2004. “Cnoesble nauHuu"
nposegeHbl Yepe3 kaxgble 6000 nsmepennii. Mo ocnm abcuncc — aKTUBHOCTB: HMCAO
aKTOB pacnaja, 3aperncTprpoBaHHbIX CHETHMKOM 3a lcekyHay. Mo ocn opgnHaT — yuc-
JI0 N3MEPEHMNIA, COOTBETCTBYIOLLEE AAHHON BEJINYNHE AKTUBHOCTN.
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Puc. 2-3: To ke pacnpepeneHue, 4TO M Ha puc. 2-2 nocne 7-KPaTHOrO CrAAXUBAHUA
CKOJIb3AILMM CYMMIUPOBaHNEM.
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Puc. 2-4: A — n3o6pa>keH “pacTaHyThIiA" pparMeHT BPEMEHHOrO psifia pPe3yNbTaToB N3-
Mepenus anbca-akTusHocTM npenapata 23°Pu. B — BpemeHHOll psa nogeneH Ha He
nepekpsbliBatoLmecs oTpeskn no 100 nocnefoBaTenbHbIX YACen B KaxKgom. B — ana kax-
[0r0 OTpeska NocTpoeHa ructorpamma (ocm abcunce — BEIMYNHA aKTVBHOCTM UM /CeK;
No OCU OPANHAT YNCNO U3MEPEHUH, COOTBETCTBYIOLLEE AHHON BEINHMHE aKTUBHOCTN).
[ — 3aKOHOMEPHOCTMN NPOSIBASIOTCA B Pe3y/ibTaTe CraaXuBaHUs ‘CKONBb3SIWNM CyMMUI-
poBaHuem” uam ¢ “OKHOM”, paBHbIM, Hanpumep, 4.
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Puc. 2-4: lNpopgonxenne. [1 — BpeMeHHOl pag pe3ynbTaToOB W3MEPeHUli 3amMeHseTCs

Ha psAg nocsefoBaTeNIbHbIX CrIA>X€HHbIX FMCTOrpamMm. E — npon3BognTCA CpaBHEHNE
dopMbl BCEX FMCTOrpamMm Apyr ¢ Apyrom. Beibupatotcs cxogHble napbl. CxoacTBO run-
CTOrpamMm NpPOBEPSIETCA MPU HANOXKEHUWN OfHOW Ha apyryto. VlHorga Ttakoe Hano)keHme
OCYLLECTBAAECTCS MOCNE "“3epKanbHOro” NOBOPOTa OAHOW M3 ructorpamm. [donyckaetca
C©KaTue 1 PaCTSXKEHVIE CPABHUBAEMbIX MMCTOrPaMM MO rOPUBOHTAsNBLHON OCU. ITOT puCy-
HOK ABNAETCA I/I)1J'IIOCTpaLU/IeI7I SKCNEPTHOro Bbl60pa CXOAHBIX TNCTOrpamMmM. FMCTorpamma
Ne1l npusnana cxogHoii ¢ Ne2; Ne3 c Ne4; Ne7 ¢ Ne8; Ne2 c Ne7; Ne7 c Ne15 m 1.8. XK —
CTPONTCA pacnpeneneHne 4ncna nap CXogHblX ruCtorpamMmm No BENNHYNHE pa3fenatowmnx
X MHTEPBAsIOB BpeMeHU. Y>Ke 34eCh BUAHO MPEnMYLLECTBEHHOE CXOACTBO GrumxKaimx
cocegeii (“acpbdbekT GavkHeli 30HbI"). OfHAKO AN NOMyHeHNs JOCTOBEPHBLIX pacnpese-
NeHNiA TaKoro pofa Heobxo[MMO CpaBHeHMe ThiCAY NApHbIX COYETAHUA FMCTOrpaMM.
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MU. JHEpPreTMYecKne YpOBHN B aTOMHBIX CMEKTPAx CTPOro AETEpMUHUPO-
BaHbl KBAHTOBbLIMI 4Y1CaMn (I'Ipl/l NPUHUMNNANBHO HEONPEAENEHHOM, CNy-
4aliHOM, XapaKTepe NEPExOfoB 3JIEKTPOHOB C YPOBHs Ha yposeHb). Beuay
3TOR aHanormm, PeHOMeH ‘MaKpPOCKOMUYECKUX (DAYKTyaLmii' MOXET ObITb
Ha3BaH 'MaKpOCKOMUYECKNM KBaHToBaHMeM . Hackonbko Aaneko MOXKHO
yliTn B 3TOI aHANOrMK, CYLLECTBYET /I KaKoe-TO Nogobue “Makpockonuye-
CKNX KBAHTOBbIX 4ncen’, — nokaxket bygyLuee.

CkazaHHOe O He-BepOSITHOCTHOW MpUPOAe TOHKOW CTPYKTYpbl MMCTO-
rpamMm O3HAYaeT HENMPUMEHUMOCTb BEPOSITHOCTHBIX METOJOB OLIEHKM CTe-
neHn cxoacTea hOPMbl OTAENBHBIX FMCTOrPAMM. JTO COBCEM HE MOXOXKE Ha
obblyHble 3aa4n pacno3HaBaHns 0DpPa30B. ITO CKOpPEe 3ajlada yCTaHOBe-
Hust uaeHTuaHocTn “ngen popmbl” (Mnaton). Mue 310 paszanyne npobnem
Y3HaBaHUS JOArO ObIIO HEMOHATHO. 3aTO CMEeUManncTel B MPOLUBeTatoLLei
ancuunanHe 'y3HaBaHus oDpa3oB’ pelnTesibHO OTKAa3bIBAlOTCA OT 3aja-
YU CO34AHMNSI KOMMbBIOTEPHOA NPOrpamMMbl CPABHEHUST rTUCTOrpamMm. A mbl
auneTaHTckn bepemcs un “‘yBsizaem” B 3TOl 3agade.

B >xun3Hn 0B6LLeCTBEHHBIX XNBOTHBLIX naeHTndnkaumns (CBO — 4y>oi)
YJIEHOB CBOEW CTaw, ynbsi, MypaBeliHnKa, CTaja NMEET Ype3BblHariHOe 3Ha-
yeHue. [Ins TakoW maeHTudMKaLMM — y3HABaHUS — CAyXaT ODOHsIHME,
3peHue, cnyx. B xoge aBosoL My COOTBETCTBYIOLLNE CMIOCOOHOCTY Y pPa3HbIX
XKMBOTHBIX SOCTMTAKOT “MOTPSICAOWEro’ COBEPLUEHCTBA. JBOMOUMSA HALLMX
BbICOKOYTUMbIX MPEAKOB — MPUMATOB nowa (no OOBACHUMBIM MpUYM-
HaM) no NyTn NpeNMyLLECTBEHHO 3PUTENIBHOIrO HE TOJILKO A1 Y3HABAHWA
“CBOI — 4yXOiA", HO 1 AN nepegadn CnoxXxHbix coobuwennii. OTcroga Hawa
“cBepx-ecTecTBeHHAs CNOCOBHOCTL OLICTPO pasanyaTe OYKBbI, WAM, YTO
COBEPLUEHHO YANBUTENLHO, CNOXHbIE nepornudsl npy dYteHun. Jna storo
— AN nepefayn CIAOXKHbIX COODLLEeHn A 06 3MOUMOHANBHOM COCTOSHUN —
pa3BnyiaCb CNCTEMA MUMWYECKUX MbILWL anda u, CO6CTBeHHO, N BO3HUK-
no anyo, BMECTO MOpAbl. COOTBeTCTBeHHO Pa3BnancChk COOTBETCTBYHOLLME
pa3aesibl rOJ1IOBHOro mMo3ra. TaKI/IM o6pa30M, Mbl HE yAUBAAEMCA MITHOBEH-
HOMY Y3HaBaHWIO JABHO HE BUAEHHOMO Yes0BeKa DbICTPO cnyckatowlerocs
BO BCTPEYHOM 3CKanaTope B MIOTHOW Macce Apyrux naccaXkupos.

B 3ToM 3amevaTesibHOM MpoLECcce, KOHEYHO, He MPOUCXOAWUT AeTaslb-
HOro cpaeHenusi popm. Vgentudnumpyetca “nages dpopmebl’. Maes, coxpa-
HAKOLWAaACA B anue 4aCto OT MNaAeH4YeCTBa 0 CTapoCTu. He BCE nogn B
paBHON cTenenn obnafaoT CNOCODHOCTLIO “'LENOCTHOrO" BOCNPUATUS naen
dopmbl. V MeHs 3Ta CnOCOBHOCTL pa3BUTa CUALHO. DTO MPOSIBASIETCS, B
YACTHOCTHW, B CMOCOBHOCTM “ObICTPOro YTeHUs'', KOrAa y3Haelwb CJIOBO ‘B
uenom”’, He ngeHTudnunpys cocrasnsawwme ero bykesl. lNpaeaa, oTpu-
LaTeNbHbIM C/IEACTBMEM TAKOrO YTEHUsSI OKa3blBaeTcst Ge3rpaMoTHOCTL —
ownbkm B ‘npaBonucaHnn’ — HESACHOCTW Kakme DYKBbl AOJKHbI ObiTh B
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3TOM cnoBe. Tak wanM mHaye, CNOCOBHOCTL maeHTudukauum “‘ngen cop-
Mbl" ObINa ANs MEHS YPE3BbLIYANHO NONE3HOIA.

NmenHo, 3ta “uaes opmbl’ 1 BLIABASETCS MpU CrAAXKWBAHWN HECO-
CTOSTENbHBIX TMCTOrPaMM. ITO MOKa3aHo Ha puc. 2-5. BugHo kak, no me-
pe Cria)kKMBaHus CKONb3SILLUM CYMMMPOBAHNEM 'HECOCTOSITENIbHOW MNCTO-
rpammel’’, BbISIBNSIETCS N CTAHOBUTCS CTabUNLHOR CBOWCTBEHHAst el hop-
Ma. DTa rucTtorpaMma nocTpoeHa no pesynbtatam 60-u OAHOCEKYHAHBIX
n3mepeHnii anba-akTUBHOCTM — TeX XKe, Y4TO 1 Ha puc. 2-1.

Ha puc. 2-5 BugHO, 4TO B gaHHOM ciyvae yxe nocie 5—7-kpaTHoro
CrNaXKNBaHUs BbISABNAETCs CTabuibHas xapakTepHasi ¢hopMa rucrorpam-
Mbl. VIMeHHO TAKNE CrJIa>XE€HHbIE TMCTOrpaMmbl ABAAKOTCA OCHOBHbLIM O6'b—
€KTOM HalUMX NCCIeROBaHMNIA.

OAHO 13 NepBbIX CUABLHBIX BNEYATAEHNA NPU PACCMOTPEHUN PSSIOB M-
CTOrpamMmm Npou3BOASAT 3€pKafbHO cxofHble copmbl. lNpeacrasnenne ob
3TOM SIBIEHUA MOXHO MONYHUTb N3 puc. 2-6, NANOCTPUPYIOLLErO XapaKTep
uccnenyeMoro maTtepuana. Ha aTom pucyHke npueegeH (hparMeHT KOMMbHO-
TEPHOrOo >XXypHana ¢ n30bpaXkeHremM rucTorpaMmM BO BPeMsi PABHOLEHCTBUS
21 mapta 2005 r. BepxHsis cTpoka — nociaefoBaTebHbIA psify OfHOMU-
HYTHBIX FUCTOrPAaMM, CABWHYTBHIA Ha 718 mMuHyT (HOMEpOB) OTHOCHUTENb-
HO psiga ructorpaMmm B HukHeli ctpoke. CpaBHWTe, NOXanyicra, rucro-
rpammy Ne 720 B BepxHeii cTpoke, ¢ ructorpammoii Ne 2 B HuxHeid. Mexay
HumMmn 718 MuHyT. OHM CXOfHBI B AeTansx MOC/ie 3epKajbHOro NOBOPOTa
(puc. 2-7). CxoncTBO BbIOPaHHBIX NAp rMCTOrPamMM CTaHOBUTCS ybeanTenb-
HEl Mpu CPaBHEHNN APYruX NapHbIX COYETaHwid. Tak, rucrorpamma Ne721
COBEPLLEHHO He Noxoxa Ha ructorpammy Ne 720 n getanbHO cxofHa C rncro-
rpammoii Ne 3 (nocne 3epkanbHOro noBopota). Takke NOCAe 3epKajsbHOro
noBopoTa cxofHbl ructorpammbl Ne 726 n Ne 8.

flcHO, 4TO, Npu BU3yanbHOM, IKCMEPTHOW OLEHKE, PeYb UAET HE O Je-
TaJIbHOM COBMAZEHUN, A TOJLKO O cxoncTee ‘naen dpopwmel’. [pu akcneprt-
HOM CPaBHEHUU FUCTOrPaMM C MOMOLULIO KOMIMbIOTEPHON MpOrpaMmmbl
3. B. [oxapckoro, JonycKaroTCs NpoUeaypbl CKATUSI U PACTS)KEHNS CPaB-
HUBAEMbIX TUCTOrPaMmM, a TAKXKE UX HAJIOXKEHuE [ocCjie 3epPKasjibHOro rno-
BOPOTa BOKPYI BEPTUKAIBbHON ocyu. [lnsi BbIsIBNEHNS [OCTOBEPHbBIX 3aKOHO-
MepHOCT€I7I HeO6XOp|I/IMbI CPaBHEHNA MHOIMMX TbiCAY NMONAapHbIX codeTaHun
rMCTOrpamm.

3epkasnibHOE CXOACTBO, HAJMYME MPABbIX U JIEBbIX (DOPM — 3aCNyXKu-
BaeT CNeumanbHOro BHUMaHus. '3epKanbHOCTL ' BCTPEYaeTCsl BeCbMa
dacTto (MHoraa okono 1/3 Bcex cxopHbIX nap).

NHorpa 3epkanbHO CXOAHBIMUW OKa3bIBAlOTCS BECbMA CJIOXKHbIE aCUM-
MeTpuyHsle durypbl. 310 unmoctpupyet puc. 2-8. Kak BugHo n Ha 3ToM
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Puc. 2-5: lMNposieneHune onpegeneHHoii dhopmebl

. YKasaHO 4uncno criaku-

Mo abcumnccam — 4mcno cocumTaHHbIx anbdpa-yacTuu. Mo opgrHatam 4yncno

“ckonb3sWM cymmunposaHnem”

MHOTOKPaTHOM Cria>XnBaHunu

BaHWNN.

ha-akTUBHOCTHN.

VI3MepeHVII7I, COOTBETCTBYHOLWEE AAHHON BEINYVHE aNb
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Puc. 2-6: Vinntoctpaums cxogctea ructorpamm npun nsmepenusix 21 maprta 2005 r. npn
pasHOCTM BpeMeHN n3mepeHunii B 718 MunyT. Fuctorpammbl Ne2 1 Ne720; Ne3 n Ne721;
Ne8 n Ne 726 cxopHbl nocne 3epkanbHOro nosopota (Cm. puc. 2-7).

Puc. 2-7: TuctorpamMmbl CROXXHOIA hOpMbl 3epKasibHO CXOfHbI B A€Hb BECEHHEro pas-
HopeHcTBus 21 mapra 2005 r. ¢ nepnogom, paeHeiM 718 munyTam (napei: Ne721—Ne3;
Ne 726—Ne 8; Ne 720—Ne 2).

994 995

Puc. 2-8: Ewe ogHa nnnocTpaymns 3epKanbHOrO CXOACTBA CAOXKHbBIX POPM FMCTOrPaMMm.
'ncrorpammer N2 994 n Ne 995 nocTpoeHbl MO COCEAHNM HEMNEPEKPbLIBAOLWIMCS OTPe3Kam
BPEMEHHbIX PsifoB — Kaxkaasi no 60 pe3ynbraTam OLHOCEKYHAHbIX N3MEPEHMiA anbda-
AKTUBHOCTN 239Pu, 13.01.2002.
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Puc. 2-9: Wnntoctpauyns “adpcpekTa 3epkanbHocTn’. 1306parkeHbl ructorpamMmmbl, nosy-
YeHHble B OBLIYHOM OMbITE NO U3MEPeHMsM anbda-akTuBHOCTY 06pasua 23°Pu. B kax-
[Oli CTPOKe — [iBE NOCNEOBATENbHbIX FMCTOrPAMMbI 11 PE3YNILTAT UX COBMELLEHNS Nocne
NOBOPOTa BOKPYI BEPTUKANLHON OCK.

>
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Puc. 2-10: “OueBngHO cxofHble” AnA 3KCNepTa rMCTOrpaMMbl MOFYT OKa3aTbCs Mano
MNOXOXXUMM NPY 3aMEHe 3KCNePTa KOMMBIOTEPHON NPOrpamMMoOii.

PVCYHKE — peyb WAET O CXOACTBE MMEHHO “naen popmbl’, Npyu 3aMETHOM
OT/INYMMN OT TOYHOrO COBMAAEHUSI KOHTYPOB huUryp.

Mpupopa 3710 “xmpanbHOCTW' NpPeacTaBNAETCA CTOMb XK€ 3arafod-
HOM, CKOJIb 1 BA>XHOIA.

Ha puc. 2-9 npuBefeHbl B KaXAol CTpOKe, B JIEBOM U LIEHTPasbHOM
CTOJ'|6L|'aX, rlapbl 3epKaJ'|bHO CVIMMGTpI/I'—!HbIX erCTOrpaMM n (B npaBOM cTon-
Bue) vx coBmellleHe Nocae NOBOPOTa BOKPYr BepTuMKanbHoli ocu. [mcTo-
rpaMMbI I'IOJ'Iy'-ieHbI B O6b|"|HO|V| onblTE NO VI3M€peHI/|9|M aﬂbcba—aKTVlBHOCTVl
obpasua 23°Pu. BuaHo, 4TO MHOrAa 3epKafibHO CXOAHBIMM OKAa3blBalOTCS
CNOXKHbIE PUryphl.

2.3 Mpobnema co3gaHnNsa KOMMbLIOTEPHOW NPOrpaMmbl A1 CpaBHe-
Husa rucrorpamm. MNMpeogoneHne cy6bEKTUBHOCTM Npu 3KCnepT-
HOM CpaBHEHWU rMCTOrpamMm

Ha nprBepeHHbIX pycyHKax, Cpeamn npoyero, BuHa TPYAHOCTb 3aMEHbI KC-
MEPTHOro, BU3yasibHOrO CPaBHEHUSt (DOPMbI MUCTOrpaMM Kakum-anbo ae-
TOMaTUYECKNM, KOMMBIOTEPHBIM MeTOAOM. Tak, Ha puc. 2-10 nzobpaxeHa
elle OfiHa Napa TaKUX OYEBUAHO CXOAHbLIX MMCTOrPAMM, CXOACTBO KOTOPbIX
L7151 KOMMbIOTEPHBIX MPOrPaMM OKa3bIBAETCSl MAJIOBEPOSITHBIM.

Mbl HE Cpa3y OCO3Ha/n npuHUunnuaiabHbiE TPYOAHOCTN CO3A4AHNSA KOM-
MbIOTEPHOA MPOrpaMMbl, 3aMEHSIOLLER IKCMNEPTHYIO BU3YasbHYIO OLLEHKY
cxopcTea rucrtorpaMm. lNonblITkn co3ganus Takoid nporpaMmel OblIN Hava-
Thl B cepeguHe 80-x ropoe. [lo nocnegHero BpeMeHn 3TU NOMLITKW Oblin
Gesycnewtbl. OaHOM M3 NpuynH 3Toro Obina “pasmMbITOCTL Kiaccuduka-
uun dopMm — ogHa “naes Gopmbl’, NPM NOCTENEHHOM W3MEHEHUN €e Op-
anHaT, “nepetekaer’ B Apyryto. KnactepHblii aHann3 OKa3biBAeTCs KpaiiHe
CNoXHbIM. B TO ke Bpems BOZMOXHOCTL “KiacTepusaunn’ — 3ameHbl psi-
108 puryp (rucTorpamm) nocnefOBaTENLHOCTHIO NX CMMBOJIOB — O3HA4ana
6b| PEBOMOLUMIO B HAlLMX METOAAX, BOSMOXHOCTb MCNOJIb30BAaHUA LLUNPOKO
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NPUYMEHSIEMBIX METOLOB JIMHIBUCTUYECKOrO aHaNN3a NOCIeA0BATENLHOCTENA
6yKB — TEKCTOB. nJ'IOp,OTBOpHOCTb 3TNX METOAOB 3aMeYHaTENIbHO UNIKCTPN-
pyeT, BO3HUKLUAS MPU aHAMN3e reHeTUHYECKNX TEKCTOB 3a 3TU rofbl, "OnonH-
cdopmaTuka”. MepBble NONLITKM KNACTEPHOrO aHaNM3a PsAOB rMCTOrpaMm
6o cgenanbl J. B. MNoxapckum. HecmoTpsa Ha oTMedeHHble TpygHOCTK
(pasMbITOCTL rpaHuy, KNacTepos), Db MONYYEHbI MHTEPECHblE MpeaBa-
pUTEsIbHbIE PE3Y/IbTaTbl: Pa3Hble 3aKOHOMEPHOCTN N3MEHEHUSI BO BPEMEHU
bOpMbI TUCTOrpamMm, NPUHAZIEXaLmx K pasHbiM knactepam [1]. OgHako
3Ta paboTa He Dblna NPOAOJKEHA U 3TN PE3ybTaThl OCTANNCh HE MOATBEP-
XaeHHbIMU. JTa pabora gna J.B.[loxapckoro He Gbina ocHoeHoii. OH
sawmtun ancceptaunto [24] n yexan 8 CLUA. Boobuue, HecmoTpsi Ha cka-
3aHHOE O MPUHLNMNANBHBIX TPYAHOCTSX, MHE KaXKETCsSl OCHOBHOM NPUYNHOI
OTCYTCTBUSI KOMMbBIOTEPHON MPOrpamMmbl CPaBHEHUSI FMCTOrPamMM ‘‘YenoBe-
YeCcKmii hakTop' — HE3aBepLUIEHHOCTb HaYaTbix pa3paboTtok. Jluwb B no-
cnepHee BPEMs 34eCb HAMEYAETCS NPOrpecc — KOMMbLIOTEPHAs NPOrpaMmMa
Bacunus Bssecnasosuqa Ctpenkosa [25], HO v oHa Tpebyet gopaboTku.

HecmoTpst Ha He3aBepLIEHHOCTL BOABLLUNHCTBA NOMbLITOK CO3aHNS KOM-
NbIOTEPHBIX METOLOB CPAaBHEHUsS MMCTOTPAMM, MPEACTABASAETCA Lesecood-
pa3HbIM JaTb UM MepeYeHsb.

1. MNepebiMu, B 50-60-e rogbl, Obinn MOU MONBITKN NCNONBL30BATL KPUTE-
pun cornacus runote3 Mupcona (xu-keagpat) n CmmnprHosa-Konmo-
roposa (“nambga-kputepnii’). OHu okasanuch coseplueHHO Desyc-
MEWHBLIMA MO MPUYMHAM PACCMOTPEHHbLIM BbILLE,

2. B 60-e rogbl Sayapa Anekceesud Jlamun Hadan paspabotky “kpu-
Tepus 3HaKOB' — OLEHKY CXOACTBA MMCTOrPamMM MO XapakTepy no-
CNef0BaTENBHOCTN 3HAKOB NPOU3BOAHON — Korga bopma Cria>keH-
HbIX FTMCTOrPAaMM XapaKTepPU30Banach NOCAELOBATENLHOCTLIO 3HAKOB
“natoc”, “munyc”, “Hone'. TpygHOCTBL COCTOANA B OnpeaeseHnn 3Ha-
4uMbIX (11 NpeHEBPEXKMMbIX) IKCTPEMYMOB B PUrype rucTorpamm u
pa3paboTke CTaTUCTUYECKOl 3HAYMMOCTI Pe3ynbTaToB cpaBHeHus. K
COXaJIEHNIO, 3Ta OYeHb MHTEpecHasi paboTa npepeanach w3-3a paH-
Hell cmepTm ee aBTopa [26].

3. B cepegunne 80-x rogos Hatanus BsiyecnasosHa Ygansuosa paspa-
boTana CBOW MeToA cpaBHeHus ructorpamm. B ocHose metopa Obi-
J10 BbIYNCIEHNE KOIPPUUNEHTOB KOPPENsLIMN CPAaBHUBAEMbIX MUCTO-
rpamMmm nocse BbiuMTaHms u3 Hux Hopmanshoro (Maycc) pacnpeae-
JIEHNS, PACCUNTAHHOrO ANS KaXKAOoW rMCTOrpaMmbl Mo BEANYVHAM
cpenHeii apudpmeTnyeckoid n gucnepcun. MonyyeHHble nocne Takoro
BbIYNTaHUS TPAaddMKN COBMELLAJINCE NOC/E HEDOMLLINX MOABUXKEK MO
FOPU30HTAJILHON OCKU A0 MaKCUMaJlbHbIX BeNHH Ko3hdhuLneHToB
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koppenaunn. OueHKn 3HaYNMOCTIN NOAYHAEMbIX BEINYMH 3TUX KO-
duuymnentor H. B. Vgansuosa nonyyana nocne noctpoeHus pacnpege-
JieHnii Bcex KoahULMEHTOB, NPN PaHIOMN3ALMY NOCNEN0BATENBHO-
CTU TUCTOrPaMM N HaxXOXAEHUS| KBAHTWEH Pa3HOro yPOBHS 3HAYuM-
MocTu [28]. DTOT MeTOL OHa YCMELWHO NPUMEHIA 4Jis AHAIN3a 33KO-
HOMEpPHOCTER NOBTOPHOrO NOSABAEHNS MMCTOrPaMM CXOAHON (hopMbl
B pe3y/ibTaTax MHOrO/IETHEro OMbITa MO €XEAHEBHbIM U3MEPEHUAM
CKOPOCTUN XUMUYECKON peakuun (aCKOPOUHOBOW KUCIOTBI C AUXIOp-
denonungoderonom (cm. 1-10 4acTb kHUrm). ITOT xe metog Obin
MPUMEHEH Npu cpaBHeHNU POPMbI FMCTOrPaMM, NOAYHEHHbLIX NPY 13-
MepeHUIX anbgha-aKTUBHOCTM B HaCbl BOCXOAO0B U 3ax0n08 JlyHbi [47].
Onsa MHOrMx Hawmx 3agad 3TOT MeToA Mor ObiTb BROJSIHE afeKBaT-
Hbim. Ho ans ero npumenenns 6b1no Heobxoaumo gopaboTaTh ero
ans “notpebuteneii’ — caenaTe KOMIMIEKT BCMOMOTaTebHbIX KOM-
MbIOTEPHbLIX MPOrPamMM M BbIBECTW HAa 3KPaH KOMMbIOTEPA 'KHOMKK'.
H.B. Vaanbuosa sawwurtuna auccepraunto [28] w. .. yexana s CLLA.

B te xe, 80-e roabl Banepuii Anatonbesuy Kapnos nodTtu paspa-
60Tan 3MNUPNYECKNA KPUTEPUIA CXOACTBA CrIAXKEHHbIX FUCTOrPaMM.
B ocHoBy ero mertoga Obina nonoxena mmutaums paboTbl sKcCnep-
1a. OH nbITancs clefoBaTe KpUTEPUAM CXOACTBA, KOTOpbIE (MOYTH
GeccosHaTeNbHO) UCMOB3YIOTCA NMpU BU3YanbHOM cpaBHeHuu. Bbi-
no (npu moem yyactum — s "mogenupyembili’ akcnepT) BoibpaHo 6
napameTpos:

a) OTHOLUEHWE BbICOTbI FUCTOrPaMMbl K WMpUHe (BLICOTA onpefe-
NSETCS N0 HAWUBBLICLLEMY MUKY, LUNPUHA MO YNCAY Pa3psALoB);

6) acummerpusi ructorpammbl (OTHOLWEHME YWUCNa PaspsijioB ru-
CTOrpaMMbl CJ€BA OT HAMBBLICILErO NUKA K 0bLiemy 4mciy pas-
psgoB);

B) YNCNO NUKOB (MUKOM CUMTAETCS KaXKAblli NOKaNbHBIA MaKCu-
MyM, MPEBOCXOAALLMNIA BAKalilLMe MUHUMYMBbI HE MEHee yem
Ha HEKOTOPOE M3HAYaAJIbHO 33 AHHOE YUCIIO);

r) CymMMa BbICOT NMKOB (OTHOCMTENBHO BAMXKAALLIMX MUHUMYMOB);
L) MOC/NefOBaTENBHOCTL BEIMYUH OTHOCUTENBHBIX BLICOT MIKOB;
e) nocnefoBaTENbHOCTb BENMYMH PACcCTOSHNIA MexXay nukamu mo

abcuucce.

B kauecTse aMNMpMUYECcKOro KpUTepusi CXOACTBA FUCTOrpaMm bbina
B3ATa CYMMapHas pasHoCTb No BceM 6 napaMeTpam C BECOBLIMI KO-
acppuumentamu (Hanpumep — 30, 25, 3, 0,5, 1,0). Kputepnii Kapno-
Ba ‘nouTtwm Hadan pabotath’. YCnewHoCcTs ero npuMeHeHus 3asuce-
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na ot nogbopa BecoBbix kO3ULMEHTOB. DTy KPONOTAMBYIO paboTy
B. A. Kapnoe BbinonHuts He ycnen — yexan 8 CLLA. ..

5. Kak Bce HopmanbHbie usukn, Sg8un [loxapckuii Obin ybexaeH,
4YTO CpaBHeHme rucrtorpamm “Ha rnas’ — He cepbe3no. W Takxke,
4TO ecnn hbeHOMEH ‘MaKpPOCKOMMYECKUX (PAYKTYaumniA' CylecTByer,
BMOJSIHE BO3MOXXHO CAENAaTh KOMMBIOTEPHYIO NpOrpamMmmy, KoTopas 3a-
MeHUT 3kcnepTa. Ecam BcnomuuTe ero cnoea: “TlonydyeHHoe MHoOMO
obpa3oBaHme He MO3BOJSIET CEPLE3HO OTHOCUTLCS K TOMY, 4TO Bl
mHe ckazanu..." (o dpeHomeHe Mmakpockonmyeckmne haykTyauum), To
ero ganbHelilwee nosegeHne nopasutensHo. OH pewnn cgenatsb npo-
rpamMmy CpPaBHeHUs, Knaccudmkaumy rucTorpaMmM Ha OCHOBaHWUW an-
ropuTMOB “HelipOHHbIX ceTeli’. Ha 3Toli OCHOBE KOMMbIOTEPHbIE MPO-
rpamMmbl Y3HAIOT JINLIO YEJIOBEKA [aXe N0 Masnoli YacTu ero hoTorpa-
un. .. 5 pan emy CTONBKO, CKOJILKO OH 3ax0TeN, nap cxogHbix (ans
meHst) ructorpamm. Bonee 2-x mecsiues o “yunn’ komnbiotep pas-
JINYaTh 3TW FMCTOrPaMMBbl, 4TODLI UMUTVPOBATL KCMEPTHbI BLIGOP.
Ho koraa Mbl NpeanoXunmn KOMNbOTEPY Pa3aninTb HOBbI KOMMAEKT
FMCTOrpaMm, HMYero He Bbiwo. ‘MawwnHa" oTinyana ToAbKO OAHO-
BEPLUMHHbLIE FUCTOrPaMMbl OT ABYXBepluMHHbIX. [Tporpamma He nony-
annacek. Besiknin HopmanbHblii hmsuk caenan 661 beccnopHblii BLIBOA:
“3HQUNT TYT HMYero Het . DABUH CKa3aJ, 4TO pa3 TakK, OH caefaer
LN MEHs BCMOMOraTesibHYtO mporpammy, u3baesut oT KpaliHe Tpy-
LOEMKIMX PYYHbIX MPOLEAYP MOCTPOEHUS, CrAaXXMBaHWUs, NOBOPOTA,
pacTskeHust huryp, OCTaBUB MHe b OfHY (DYHKLMIO — [NArHO3
“cxopHa" — "Hecxopna”. Ow pabotan Hag co3gaHwem 3Tol Nporpam-
Mbl OQHOBPEMEHHO ¢ paboToii Hag CBOE AnccepTauneil No peHTreHo-
CTPYKTypHOMY aHanusy benkos. B despane 1997 roga nporpamma
GM 6bina rotosa. Ee goctonHcTBa YpesBbIvaliHO BEAVKA 1 3TOT MO-
ctynok 3. B. lMoxapckoro nmeer upesBbivaliHoe 3HAYEHUE 4151 BCETO
pacckasantoro panee. On yexan 8 CLUA 8 1999 roay.

6. HekoTopoe Bpemsi B u4mcne COTpYAHMKOB Hawein nabopatopum Obin
ewe oguH BoinyckHuk PusTexa Anekcangp Cepreesuny Kyty3os. OH
Takke Obln yBeXKaeH B HECAOXKHOCTN 3aAa4M CO3AaHMSA TaKoli npo-
rpammbl. OH BbIOpan nogbop NOAMHOMOB PasHbIX CTENEHER ANa MO-
nennposaHnsa hopmbl ructorpamm. Monyvaembie um cdurypol yxe
O151 NONINHOMOB CTeneHn Bbiwe 9-0ff Dbl OYeHb NOXOXM Ha HaLw
ructorpammel. Ho paspaboTaTb KpuTepum nx cxoAcTBa OH He ycnen
— ywen paboTaTb B baHk.

7. Bonbwoii 3MOUNOHAbHLIA NOABEM B Hawel nabopaTtopuu Conpo-
BOXJas Nprxod B acnupaHTypy Takxe BbinyckHnka ®usTexa (n ka-
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eapbl sgepHoii pusukn BopoHexckoro yHusepcuteta) Makcuma
Banepnesnua ®Pegoposa, snTy3macra seiisner ananusa. Kazanocs,
4TO Ha 3TOT pa3 nporpamma DyaeT caenana. MaTtepuanom B ero auc-
cepTauunm 6bIJ'IVI pe3ynbTaTbl CUHXPOHHBLIX |/|3M€peH|/||7| TEMHOBbIX LUY-
MOB B (POTOYMHOXUTENSIX, B Npubopax Haxoamewumxcs B8 Mockse, B
MI'V*, n B Heiicce, lepmanus, B MexxagyHapogHoMm Bunodusnyeckom
Nuctutyte npod. @. Monna®. HecmoTps Ha oxxmpanus ycnexa ot Beii-
BJIeTa, CpaBHEHUE ructorpamm ans aucceprauuu M. B. ®epnopoe ge-
nan “na rnasz”, npu nonHom nepemewmsanun (apckas pabora), He
LOXMAasck korga 3apabortaert nporpamma. Ul oHa nouTtu 3apabora-
na. Pegopos B 3TOM He coMHeBancs. Jaxke onybnukoean paboty 0b
ycnexe (1 51 6b11 coasTopom). Ho nporpamma bbisia HECOBEPLLEHHOI.
Hy>xHo 6b110, Kak 1 B Apyrux ciydasix, ‘nogbmpatb napamerpsi’.
OnaTh xe HyXHbl ObIN “KHOMKK', 4TODLI NPOrpaMMOii MOr NONbL30-
BaTbCs He TOJbKO ee aBTop. S Hagesancs, 4To nocne (focpo4qHoiil)
3awmTsl gucceptauuu [29] mbl ¢ HAM 3alimemcst sTum. Ho cpasy no-
C/le 3aWuThl OH yexan Ha koHdepeHuun B Vcnanuio u 8 Urtanuio.
lMoTom cTan rotoBuThCs K noesgke B AHraumo. na mMeHa y Hero
BpeMeHN He Hawnock. Ox yexan B Anrnmio. O4ueHb ycnewHo tam pa-
GoTan n BCKOpe 3awmTun JOKTOpCKyto aucceptauunio. .. Celivac oH
B lepmanun. OcTtanock He AICHO — rogUTCA NN BEABNET ANS 3TUX Le-
neii. BeiiBneT-aHann3 NonNoaHMA CNMCOK HegopaboTaHHBIX METOAOB.

Ha ¢oHe BCex 3Tux HezaBeplueHnii, OCODEHHO 3ameyaTeNbHa Lene-
yctpemnenHocTs B. B. Ctpenkosa. OH cHavana orpaHuyun CBOO 3a-
Zla4y CO3haHNeEM KOMMbIOTEPHOV NPOrpaMmbl CPaBHEHUS FMCTOrPaMMm
auwb B “adpcpekte DnvkHeli 30HbI". Panee on obHapyxun 3ToT 3ch-
ekt B “AnHaMmyeckom xaoce’ [30]. 3TO OTKpbITNE MOXET ObITb
OYeHb BaXKHBIM B MOMCKAX aAropuTMUYECKON Npupoabl “MakpocKonu-
yeckmx dykTyaunii’. 3ameyaTensHO, YTO 3TOT 3chdeKT BOCNpOU3-
BEJICS NPU CPABHEH UM MMCTOrPaMM KOMMBIOTEPHOR NPOrpaMmMoii. 3Ta
nporpaMma OCHOBaHA HAa NOJY-DSMNUPUNHECKNX KPUTEPUAX CXOACTBA.
Ons ee ycnewHoro pyHKLMOHNPOBAHUSA HY>XHO NogbupaTe napamer-
pbl. MNoapobHoe onucanmne atoii nporpammel B. B. Crpenkos onybn-
KOBaJl B 3/IMTAPHOM >KYpHasie, NPeofoieB TPagUuLMOHHOE COMpPOTUB-
neHune peueHseHToB [26]. OgHako n B 3TOM cryvae HeT "KHOnok' 1
NoOJIb30BaTbCA nporpaMMO|7| NOKa MOXET TOJNIbKO €€ aBTOp.

MoxHo ObIno BBl MPOAOMAKNTL 3TOT nepeyeHb. Bbino ewe Heckonb-

KO MOMbITOK, aBTOPbl KOTOPbLIX, HE AOCTUrHYB ObICTPOro pesysbraTa, npe-

*Mamepennsa soinonHua npod. B. J1. Boeiikos.
TN3mepenns suinonnun npod. J1. B. Benoycos.



lnaea 2. Metog cxoacTa popMbl FUCTOrpamMm 129

Kpawanu ycunms. 5 >xke LO/MKEH elle pas cKasaTb, YTO BCE 3TW Heygauu
0DyCNnoBEHbI, B OCHOBHOM, HEBEPOSITHOCTHBIM XapakKTePOM POPMbl FMCTO-
rpamm. [Nonyamnupunyeckne kputepun TOXE MOryT ObITh OY4EHb MOME3HbI-
MW, HO AJ1S1 KapAWMHANBHOrO pewerns naeHtndmkaumm ngen hopmsl Tpe-
OytoTCA Lpyrue nNpuHUUNbLI.

2.4 TlocTtpoeHue pacnpegeneHnini H4Ncaa CXogHbIX nap rmcrorpamMmm.
Cratuctuyeckas oueHka f0CTOBEPHOCTU pe3y/ibTaTOB CpaBHe-
HNA TUCTOrpaMm

KOHe‘-IHbIM PE3YNBTATOM NMPOBOANMBIX |/|3mepeHV||7|, KaK NpaBwnJio, ABNSAETCA
MOCTPOeHMe pacrnpefeneHnii YnCaa CXOLHBIX Nap rmcTorpaMm Mo BeanYm-
HaM pasfensowmnx nx nHTepsanos spemeHu. COOTBETCTBEHHO, Heobxoam-
Ma OLleHKa AOCTOBEPHOCTU Habntogaembix 3akoHoMepHocTeid. [pu atom, B
OT/NYME OT HE-BEPOSITHOCTHOrO XapakTepa (pOpMbl FUCTOrpaMM 1 HENpu-
MEHUMOCTN K HUM CTAaTUCTUHECKUX KPUTEpNEB, PE3y/bTaTbl CPABHECHWUSA
popMbI TMCTOrPaMM — 3aKOHOMEPHOCTM MOJIYHAEMbIX pacnpegeneHuii —
BMOJIHE MOTYT OLEHNBATLCSA KNAACCUYECKUMU CTAaTUCTUHECKAMN METOAAMMU.
Kak oTMeueHO Bbille, BbIYWCAEHWE BEAUYMH WHTEPBAJIOB U MOCTPOEHUE
pacnpegenernii YNcna CXOAHbIX Nap NO pa3AesoLIM UX UHTepBaiam Bpe-
MeHU, TakXe BbiNoaHseT nporpamma GM.

Ons oueHkn pocToBepHOCTM (CTEneHn CAay4aiHOCTU) AAHHON BbLICOTHI
skcTpemyma (‘nnka”’) B pacnpefeneHunsix Yncaa CXo4HbIX Nap rucTorpamm
Mo pa3fensolyM NX MHTEPBANAM BpPeMeHN MOryT ObiTb KCMOMb30BaHbI
pa3Hble MeTOAbl. DTO TUNM4YHasA 3agada ‘B gyxe Beprynan’. Mbl cpaBHu-
Bae€M ABa psAda rmCtorpaMm 1M Haxoamm BCEro N nap CXOAHbIX TMCTOrpamMm
(wapoB ODLIX OANHAKOBbLIX LBETOBLIX codeTanuii). HYucno uHrepsanos,
MEeXAy rmcTorpaMmami B HaBAEHHbIX napax (4UC/io SILMKOB B KOTOPbIE
nonagatoT wapsl) obosnavum K. MNpu cnyyaiiHom xapakTepe nonagavus B
MoboI N3 ALMKOB, CPEAHEE YMCNO WAPOB B JIIOOOM swmke OygeT paBHO
N/K £+/N/K. Mpu BbicoTe nuka h oueHka BEPOATHOCTM CayYaiiHOW pe-
annsaumn senmymHbl h ¢ TouHocTbio A0 nopsaka (Pi~1 x 107') moxert
6b1Tb caenana “no lNyaccony™

. h—N/K

VN

EAVIHCTBGHHI:IM NpNHUNNNAaNbHbIM yCJ'IOBVIeM ansa Takon OLEHKN ABNA-
eTcs “'oTCyTCTBME NPEAB3ATOCTI 3KCNepTa’ — OTCYTCTBUE Y IKCNEPTa Npea-
noYTeHNA Kakoro amnbo “awmka”’. OueHka namernenunsa P; B 3aBucumocTn ot
BEIMYNHBI | npeacTasseHa B Tabnanue 2-1.

Hapsigy C Takoil ynpOLEHHOR OUEHKOW, Mbl B psige NyOJMKaumia nosib-
30BanunChb 1 Dosee CTPOroii, OCHOBAHHOW Ha AOMYLIEHUN FUNEPreoMeTpuYe-
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i P;

1 0.32 o

5 0.05 Tabnunua 2-1: Ouenka nameHeHusi Pi (BeposaTHocTn cywaii-
' HOrO MONYYeHWUsi JAHHON BbICOTHI MUKa) B 3aBUCAMOCTH OT

3 0,003 5 BE/ANYMHBl | (BEJINYNHBI NPEBbILWEHNST BbICOThI MKA B pac-

4 6 x 10~ npeAeneHnn No NHTEPBANAM Hag CIyHaliHbIM YPOBHEM B €41~

5 5x 1077 HULAX CpefHEeKBaAPATNYHOrO 0TK}10HeHI/I$I).

7 1x107%

CKOro pacnpegeneHunsi nosydaemsix pesynstatoB. OaHako ans GonbwmnH-
CTBa HalWMX 3afja4 JOCTAaTO4HO oueHok ‘no [Myaccony”. B cBasm ¢ atum B
NpUBEAEHHBbIX asiee B 3TOW KHUIE WINOCTPALUSX, €CAN OHU paHblue yXKe
66111 ONyBNMKOBAHbI, i COXPAHSIO OLEHKK HAa OCHOBaHWM TMMEPreoMeTpu-
YECKOrO pacnpefesieHnsi U AOMNOJHAK, KOrga 3TO HEODXOAMMO OLEHKOW Mo
kputepumio my/N.

[ns nonyyeHus foCTOBEpHLIX pacnpeaeneHnii, ans oTeeta Ha noboi,
BO3HMKAIOWMIA NPy NCCNeaoBaHun Hawmx (PEHOMEHOB, BONPOC Heobxoam-
MO MPOBOANTL AECATKU ThICSAY MOMNAPHBLIX CPAaBHEHUV POPMBI TMCTOrpamm.
Mpw aTOM, CreayeT OTMETUTL, YTO AOJS CXOAHBIX Nap 0bbIYHO COCTaBnseT
Bcero 5-10% oT u4ncna BO3MOXHBIX NOMapHbIX codeTanuii. B 1o xe Bpe-
M$1 NPaKTUYECKN BCE MMCTOrPaMMbl BXOAAT B 4NCNIO OTOOpaHHbIX nap. Tak,
Hanpumep, npu cpasHeHun 100 ructorpamm “Bcex €O BCeMu”', BOZMOXKHO
10000 pasHbIx nap, a 4YNCAO HaliJEHHbIX 3KCMEPTOM CXOAHbIX Map MOXeT
66T paBHo Bcero 300 (3%). Ho B atvx 300 napax MoXHO HaiiTi BCe M3
100 ncxopHbIX rucTorpamMmm.

EctecTBeHeH BONPOC: B KaKOW CTENEHM HAa Pe3ynbTaTax CPABHEHUS -
CTOrpamMmm OTpaxaetcsi ‘'CyObLeKTUBHLIN' MeTon BbIDOpa CXOAHBIX FMCTO-
rpamm? Hesaeucumbie OT NpeaB3sTOCTU, CO3HATENBLHOMO Win HeccosHa-
TENILHOTO MPEeAnoOYTEHNS IKCMEPTA, PACMpPeAeneHrsl YNCIA CXOAHBIX TNCTO-
rpaMM MO VHTEPBAaM, MOXHO MOJYYNTb, KOrAA SKCMEPT He 3HAET UCTUH-
HOFO MOJIOKEHUS CPABHWBAEMbIX FMCTOrPaMM BO BPEMEHHOM psagy. Jns
3TOro NOCNEAOBaTENBHOCTL MMCTOTPAMM PAHAOMU3NPYETCA NOCPEACTBOM
KOMMbIOTEPHON NpOrpammbl ‘reHepaTop cnydaiitbix dncen”’. K coxanenuio,
Npy 5TOM Pe3KO BO3PACTAET YNCAO CPABHMBAEMbBIX Map MCTOrPaMM.

B cBsI3M O CKasaHHLIM ANS NOATBEPXKAEHWUS MPUHLAMUAIBHBIX BbIBO-
OB HaM MPUXOAMIOCH NPOBOAWUTL CPABHEHME PaHOOMU3MPOBAHHLIX, 3a-
wnbpoOBaHHbIX PAAOB FMCTOrPaMM. DTO KpaliHe TPYAOEMKMNA NpoLece.

OpHaKo NCKNOYNTL NPEAB3ATOCTb 3KCNepTa B DONbLIMHCTBE ClyYaes
MOXXHO MeHee rpoMO34KUM Cnocobom, ITo TpagnunoHHblii nociearune 400
net (nocne ®Ppencuca BskoHa. .. ) METOR — OAHOBPEMEHHOE OCYLLECTBIE-
Hue “onbiTa” 1 “KOHTpONS', T.e. ABYX BapUAHTOB UCC/IEQOBAHNN, NPOBEAEH-
HbIX, 3@ UCKJIOYEHMEM KaKoro n1mbo ogHoro paktopa, ‘npn npoymnx paBHbIX
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CpasHeHue CpasHeHue
pspa Nel psga Nel
c psagom Ne3 c psgom Ne?2
—6 «—— 56 —6 «—— 45
—5 «—— 44 -5 +—— K9
—4 —— 49 —4 —— 41
—3«—— 44 —3 +—— 41
0« 44 2 40 Tabnnuya 2-2: Yucno cxopHblX nap rucro-
-1 +«—— 140 —-1+<-50 rpamMm, COOTBETCTBYIOLWNX f[aHHON Benu-
0 — 136 0 - 52 YNHE NHTEpBana.
1+—— 68 1+— 33
2 «—— 47 2 «—— 42
3+«—51 3+«— 28
4 «—— 53 4 «—— 56
5+«— 40 5 «—— 51
6 «—— 40 6 «—— 46

ycnosusx'. [puMepom Takoii NOCTaHOBKM UCCAEA0BaHWN MOTYT DbITh Cpas-
HEHUST BYX PSAOB OOHUX U TEX XE FMCTOrPamMm, OTINHAIOLUXCS JIULLIb UX
0YEPEAHOCTBIO.

Bocnonb3syemcs B ka4ecTBe TakKOro Mpumepa Pe3ynbTaTOM, MOJYHEH-
HBIM MPW aHanu3e u3mepeHnii anbda-akTusHocTn 23°Pu, npoBegeHHbIX
C.H. Wanosanosbim 21.03.2005-22.03.2005 & AnTtapktuge Ha c1. HoBo-
nazapesckas. Vamepenuns ¢ 1-cekyHgHbiMu nHTepBanamu. [ucrorpammei
no 60 pesynbTaTtam msmepennii — 3a 1 munyty. B cytkax 1440 munyT (ru-
crorpamm). Tpu OTpe3ka BpeMeHHOro psia no 720 rucTorpamMmm B KaXKAoM.
Nel — “peHb” — ¢ 6 4 To4HOro (HOAFOTHOrO) MECTHOro BpemeHn o 18 4
21.03.2005. Ne2 — “Houb" — ¢ 18 4 21.03.2005 go 6 4 22.03.2005. Ne3 —
TOT Xe, 4To 1 N2 2 0Tpe3oK BpeMeHHOro psifa, HO C MHBEpCUeli — 0bpaTHbIM
NOPAAKOM FMCTOrPaMm B psigy.

CpasHenue ructorpamm B nporpamme GM npownseegeHo cnegyrowum
obpasom. Ha skpaHe aBe cTpokm no 7 ructorpamm B Kaxaoli. BepxHsis
cTpoka — ructorpammbl Maccuea Nel, HVKHSIS — rucTOrpamMmbl Maccu-
Ba Ne2 (nnm B gpyrom BapuanTe Ne3). CHauana skcnepT cpaBHUBaeT BCe
(cemb) rucTorpaMmbl BEpXHeli CTPOKIM C FMCTOrpaMMamu HuKHel. BeibpaH-
Hble CXOLHbIE Napbl 3aHOCATCA B XKYPHAJI KOMMbLIOTEPHOW nporpammsl. [Mo-
chie Yero obe CTPOKM COBWTAIOTCS Ha OAWMH War — B KpaiHux (npasbix)
si4elikax CTPOK MOSIBASAOTCS MO ofHOM Hoeol ructorpamme (Ne 8). Bepxusas
HOBAsi CPABHMBAETCS CO BCEMU HVDKHUMU, HUKHSAS HOBAst CO BCEMWN BEPXHU-
mMu. W Tak nponzsoasTcsa caeurm war 3a warom go Ne 720. KomnbtoTepHas
NporpamMma CTPOUT pacrnpeaeseHne — BbIYNCSET YUCAO0 Nap CXOLHbLIX -
CTOrpaMm, MPUXOASLLEECS HA AAHHYIO BEJIMHNHY UHTEPBANA MEXAY HUMU.
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Puc. 2-11: Ct. Hoeonasapeeckas, 21.03.2005. PacnpegeneHue 4ncna CxofHbIX rUCTO-
rpaMmM MO BEJINYVHAM PA3AENSIoWnX X MHTepBasioB Bpemenn. [pu cpaBHeHun psga
"AHeBHBbIX ' TMCTOrpaMM C VMHBEPTVPOBAHHbLIM PAAOM “HOYHbIX' BUAeH 3cpheKT nanmH-
APOMa — BbICOKAasi BEPOATHOCTb CXOACTBA FMCTOrpaMM, OKA3aBLUUXCA HA OAUHAKOBbIX
HOMepax MHTEPBaNOB (MHTEPBabl, COOTBETCTBYIOWMNE 3KCTpeMyMy paBHbl —1 n 0). Mpn
CpaBHEHNN TeX >Ke PsAfoB rUcTorpamm, 6e3 MHBEpPCMM OfHOrO N3 HUMX, CXOACTBA HeT.
MogpobHOCTY B TEKCTE.

MNpwn cpaBHeHun ructorpamm psiga Nel ¢ ructorpammamm psga Ne2,
HageHo (3kcnepTom) 584 nap cxogmbix ructorpamm. lMpu cpaBHeHun ru-
ctorpamm psga Ne 1 v ructorpammamu psiga Ne 3, Haingeno 812 nap cxopn-
Hbix ructorpamm. B Tabauue 2-2 n Ha puc. 2-11 npeactaeieHbl Noay4yeH-
Hble pacnpegeneHns.

B atom onbiTe BUAHO, YTO MpU CpPaBHEHWMA “‘AHEBHLIX TUCTOrpaMM C
MHBEPTUPOBAHHbLIM PSAAOM “HOYHBLIX FMCTOrPAMM YpPE3BbiYaiHO BENUKA BE-
POSITHOCTb CXOACTBA FMCTOTPaMM OLHOrO 1 TOrO Xe HoMmepa (MHTepBabl
—1, 0) — Bbicota 3kcTpemymoB 135-140 cxopHbix nap. Yucno cxogHbix
nap Tex >X& rMcTorpaMm npu cpaBHeHun Oe3 nHBepcUn M3MeHsieTcst OT 28
00 59, 4TO COOTBETCTBYeT CpefHe-KBapaTW4YHOMY pa3bpocy pesynbTaToB
o~ =+3,3. flcHO, 4TO BEPOATHOCTL C/yHaHOro MONYYEHUs1 SKCTPEMYMA C
BbicoTOl 140 CxOoHbIX Nap npu CpeaHem ypoBHe paBHoMm 50 — “ncuesatoule
Mana'.




lasa 3

[Joka3zaTenbCTBO 4OCTOBEPHOCTU CXOACTBA FMCTOrpamMm
Nnpu U3MepeHnsax NpPoLeccoB pa3HOW NpUpPOAbl B O4HOM
N TOM >XXe N B pa3HbiX reorpacuyeckux nyHKTax

MNepeoii 3apadeli, BCTaglen nepea Hamm nocne cosganuna J.B.Moxapckum
nporpamMmbl GM, Bbina npoeepka AOCTOBEPHOCTM OCHOBHbLIX MOJYYEHHBIX
panee deHOMeHOB (CM. 1-10 4acTb KHAMNM).

STa 3agaya Obina BLINONHEHA B OCHOBHOM TaTbsiHON ANEKCaHAPOBHOI
3endeHko, NpoBefLIei CPaBHEHNE TMCTOrPamMM B 3alUMPPOBaHHbIX, PaHAO-
MU3MPOBAHHBIX MOCAEJOBATENBHOCTAX,

T. A. 3eHYEHKO — NpenMyLLECTBEHHO MaTEMATUK, OKOH4YmMBLLAA Pnr3-
Tex B 1996 r., n3yuana cHayana B Haweli naboparopuu nog py-
kosoacteom B. H. Mopososa mexaHu3mbl hepMeHTAaTUBHOrO KaTasu-
3a [31]. Mocne cozpatmns 3. Moxapckum ero nporpammsl, T.A. 3eH-
YEHKO MPUCOEAMHNNACE K W3YYEHUIO ‘‘MaKpOCKONUYecKnx ¢yK-
Tyauunia’,

CpaBHeHue cxofcTBa 3alumnpoBaHHbIX PSLOB TMCTOrPaMM Ype3BblYalii-
HO Tpyaoemkuii npouecc. ObpaboTka 0AHOrO MacCMBa [JAHHbLIX MOXET 3a-
HUMaTb MHOro AHei. [pu 3TOM 3KCNepT He JOSXKEH MEHATb ‘CTPOrocTh’
KpuTepues. 310 ocoboe JOCTOMHCTBO 3KCrMepTa BCTpevaeTcs pepko. Mue
3T0 ypaetcsa naoxo. T.A.3eHYeHKO B 3TOM KadecTse HenpeesoiigeHa. o-
3TOMY Mbl paboTanu napaniensHO — OHa CPaBHKBaAA MMCTOrPaMMbl MOCE
paHaomMmsaunn, C 33LIJVId)pOBaHHbIMI/I HOMEpPaMM rncTorpamMm, He 3Hasd nx
NCTUHHOIO HOMEpPa. 9' CpaBHMBaN TUCTOrpaMMbl B TEX XE MaCCuMBax 6e3
nepeMelinBaHnA. HaLlJVI pe3ynbTaThl B NpyHUMNE COBMagaan. O'D'HaKO pac-
npegeneHus, nosnyyaemolie T. A. 3eHUeHKO ObLIN NyYLle — MOMYHAEMBIE €10
SKCTPeMyMbl B pacnpegeneHnsix (Ha nepemewanHom matepuane!) nmenn
BN AenbTa-pyHKUWi.

Kak pacckazano B 1 yactu kaurun, 8 1988 r. A. H. 3ankun 6611 B ove-
pegHoM “KpyrocseTHOM mniaBaHbe Ha Kopabse “Butsasb’ (o1 WhctnTyTa
Okeanonorun AH CCCP), ¢ npenmyLieCTBEHHbBIM HAXOXKAEHNEM B aKBATO-
pvn Nuguniickoro okeana. Hapsgy co ceoeii 3agaveii, OH, Kak 1 B NnyiaBaHbe
no Tuxomy okeaHy B 1887 rogy, B3sn ¢ coDOIi Haw NOpTaTUBHLIA anbda-
CHETHUNK N NpuBe3 MarHVITOCbOHHbIe KaCCeTbl C 3annCAMIN pPe3ynbTaTOB N3-
mepeHunii. Bo Bpems ctosiHkn kopabns s6au3m octposa Magarackap 8-13
HOsIOps 1988 r. um GblAK caenaHbl MHOTOCYTOYHbLIE U3MEPEHNS, Pe3yabTa-
Thl KOTOpLIX, [0 co3aaHus 2. [Noxapckum nporpammsl GM, st 0bpabaTeiBan
“Bpy4HyI0”, nocpeacTBoM kanbku n dhnomactepos. Y MeHsi nosy4anoch,



134 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax

YTO OfHAYaCOBble IMCTOrpaMMbl NMPU U3MEPEHNUAX Ha Kopabne n B MNywm-
HO M3MEHSNNCh CHXpOoHHO. B 1997 r. T. A. 3eHueHKo npoBena cpagHeHMe
3TUX rMCTOrpamm nocsie ux paHgommsauuu. Kak sugHo Ha puc. 3-1, B ca-
MOM gene, HabnoaaeTCs AOCTOBEPHAs CUHXPOHHOCTL MOSIBNIEHNS CXOAHBIX
FMCTOrPaMM MPU HAXOXKAEHUN KOPabsi HAa PacCTOSIHUM OKOJIO 6 ThiCAY KM
ot nabopaTopun B lNywmHo. BeposTHOCTL Cy4aiiHOrO MOMyYeHUsi Takoro
pe3y/ibTaTa Npy OLEHKE Ha OCHOBAaHWUM FUMNEPreoOMEeTpPUHECKOrO pacrpene-
nexns meHblie 1072, Hy>kHO OTMeTUTL npu 3TOM, 4TO KOpabiib HAXOAUNCS
MPakTUYECKMN Ha TOM xe Mmepuanate, 4to n Mywmno. Takum obpasom, peds
naet 06 OSHOM 1 TOM >Ke MECTHOM BpeMeHU (C TOYHOCTBIO f0 1 yacosoro
nHTepeana). Takoii pesynsTaT COOTBETCTBOBAJ MOJYHEHHOMY paHee (CM.
1-t0 yactb kHuru). OpHaKO paHblue HAaW BbIBOA Obll OCHOBAH HA CXOLACTBE
hopMbI OTAE/bHBIX FUCTOrPaMM, a TENEPb CTafNa BO3MOXHON BEPOSATHOCT-
Has OLEHKA, OCHOBAHHAs HAa CpaBHEHWUM “BCex CO BCemn' .

B 1995 r. cotpygHuua ®usndeckoro dpakynsrera (HUNAD MIV) Upe-
Ha MuxaiinosHa 3BepeBa y3Hana o Hawux pabotax. OHa He oguH rog npo-
BOAM/IA NPAKTUYECKMe 3aHATUA CO cTyaeHTamun Pusnyeckoro dakynsteta
Mo MeTOLAM W3MEepeHUsi PagvoaKTUBHOCTW, W MOJSIarana yTBEPXKAEHUS O
CXOACTBE TOHKOW CTPYKTYPbl PaCMpefeneHunii pesynbTaToB Takux m3mepe-
HUIA HeBepHbIMU. Mbl Npeanoxunn e (BBUAY COMHEHNIT) NOCTaBNTb OMbIT.
Ona nposena u3mMepeHus anbda-akTueHOCTK AByx obpasuos 238Pu asy-
MS HE3aBUCKMBIMUN cHeTUYMKamun KoHCTpykuun W, A. PybuHwTeiina. Mucto-
rpamMmel, NOCTPOEHHbIE MO MOJIYYEHHBIM €10 PsASAM, MOCAE paHAOMU3aLuUn
cpasHuna T.A. 3eHuenko. PesynbtaTsl cpaBHeHnsi — Ha puc. 3-2).

Kak BugHO Ha 3TOM pucCyHkKe, 6-CeKyHAHbIE TMCTOrPaMMbl C OYEHb Bbi-
COKOWi BEPOSITHOCTBIO OKA3asIMCh CXOAHBLIMY MPY HE3aBUCKMbIX U3MEPEHUSIX
B OAHO 1 TO Xe Bpemsi. AHANOrNYHbIA Pe3ynbTaT Obll NOAYYEH B TAKOM Xe
onbite n B Mywmro (puc. 3-3). 3pecy T. A. 3eH4eHko npoBena CpaBHeHne
3alWMPOBAHHBIX TUCTOrPAMM , MOCTPOEHHBIX N0 60-TV OBHOMUHYTHBIM U3~
MepeHusIM Kaxkaas (3a cymmapHoe Bpems 1 4ac) asnba-akKTUBHOCTN ABYX
npenapaTos 23°Pu AByMS HE3aBUCMMbIMU CHETHMKAMN.

Ha sTom pricyHke Takke BuHa NOJIHAs JOCTOBEPHOCTL BbIBOAA O CUH-
XPOHHOM M3MeHeHUn YOPMbl MMCTOrPamMM Mpu HE3ABUCUMbIX N3MEPEHMNSAX
pasHbIMKU nprubopamu.

JocToBepHOCTb YTBEPXKAEHNS O CUHXPOHHOM N3MEHEHUU hOPM Tu-
CTOrpaMm Mnpuv HE3aBUCUMbIX U3MEPEHNAX OKA3aaacCb 1 B 3TOM OMbITE
4PE3BbIYAHO BbICOKON (BEPOSITHOCTL CJIYHaHOrO NOJYHEHNsl TaKOro
pacnpeseneHns melblwe 1071, T.e. “ncyesarowe mana”).

[ocToBepHas CMHXPOHHOCTb M3MeHeHUs hOPM rMCTOrpamm, nosy4dae-
MbIX MPU HE3ABUCUMBbIX U3MEPEHNSIX B OAHOM M TOM XK€ reorpagunyeckom
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Puc. 3-1: CuHxpoHHOe nameHeHmne chopmMbl 1-4acoBbIX FMCTOrpamMm, MOCTPOEHHBIX MO pe-
synbTaTam 60 nsmepennii ansa-aktusrocty 23°Pu 8-13 Hosbps 1988 r. ogHoBpeMEHHO
Ha kopabne “BuTasb’ B ViHaniickom okeaHe B paiioHe octpoea Maparackap (150° ..,
440° B.8.) (A.H.3aunkun) n B MywnHo (B.A.Konomber). PacnpeaeneHne nHTepsa-
NI0B MEXAY CXOAHBIMM FUCTOrPaMMaMu NPU CPABHEHNIN MOCSE PAHAOMU3ALMNA NOAYHNIA
T. A. 3enuenko. Ouenka P; no runepreomeTtpudeckomy pacnpegeneHuio.
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Puc. 3-2: Mpu nsmepennsix anba-akTUBHOCTU ABYX npenapaTtos 28Pu B ogHoii nabo-
paTtopun, ABYMS HE3ABUCMMbBIMUN CHETHUKAMY, CXOAHBIE MICTOrPaMMbl C O4EHb BbICOKOI
BEPOSITHOCTLIO peann3ytoTcs cmHxporHo (0 Ha abcuucce). [AnnTensHOCTL OAHOrO M3me-
penuns 0,06 cek. 100 nsmepennii B ructorpamme, ructorpamma 3a 6 cekyna. Viamepernns
25 pekabps 1995 r. 1. M. 3eepesoii (HUNAD MIV). CpaBHeHne ructorpamm B paH-
AOMUN3NPOBaHHbIX psigax nposena T.A.3eH4enko. pu 31om BbL10 npoeegeHo 32500
cpaBHeHunii 1 BbibpaHo 2681 cxogHasa napa. Ouenka Pj no runepreomeTpun4eckomy pac-
npeAeneHnio.
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Puc. 3-3: PacnpegneneHue nHtepsanos mexay cxogHbiMu ructorpammamu. CUHXPOHHOE
n3meHeHne popmMbl 1-4acoBbIX rMCTOrpaMm, MOCTPOEHHBIX MO PE3yAbTaTaM W3MEPEHU
15-19 aueaps 1997 r. K. . 3enuenko (UT3B PAH) anbda-akTeHOCTM ABYX npena-
patos 239Pu gByms HesaBMCUMBIMU CHeTHYMKaMU. JANTENBHOCTE OAHOrO M3amepeHust 1
munyTa. Mo 60 namepeHuii B ructorpamme. CpaBHeHMEe rUCTOrpaMM B PaHAOMU3MPO-
BaHHbIX psigax T.A.3endenko. Ouenka Pj no runepreomerpriveckomMy pacnpepeneHumio.

MYHKTE — OJHO N3 OCHOBHBIX CBUAETENBLCTB CYLLECTBOBAHNS "BHELLHEN Cul-
abl”, onpegensiowein popmy ructorpamm. Hukakne tpusmnansHble 0bCTosI-
TENLCTBA He MOTYT BbITh OTBETCTBEHHBI 33 3TOT dheHomeH. [leno He Tonbko
B HEBO3MOXHOCTU Kakux-nubo “BnusHuii’ Ha Temn anbda-pacnaga B nabo-
PaTOPHBIX YCOSIUSIX, HE TOJILKO B BLICOKOM MOPOre ANCKPUMUHALNN, OTpe-
3a10LLUMM BCE UCTOYHUKK ‘Wwyma’’. Jltobble runoteTnyeckne BO3GENCTBUSA Ha
CaM MpOLECC, WK HA MPOLECC N3MEPEHNIA MOTYT OBYCNIOBUTL ANLLbL N3Me-
HEHUSI CPEHEro YPOBHS, @ HE TOHKOU CTPYKTYpPbl pacnpeaeneHnii — TOH-
KOUi CTPYKTYpbl ructorpamm. Ml cam xapakTep pacnpeaeneHns BeposTHOCTM
NOSIBAEHUSI CXOAHBIX TMCTOrPaMM — NOYTU AenbTa-PyHKUMS — O3HAYaeT
OTCYTCTBIE BHELLHUX NMOMeX — Jitobble “BANSAHNS" MOTYT TOMBKO YXYALWMNTb
3TO pacnpegenieHme,

.M. 3gepesa B CBA3M C 3TUMM pe3ynbTaTamu MOCTaBUAA €LIE OAUH
onbiT. OHa n3Mepuna anba-akTMBHOCTL NpenapaTa 22°Ra, Haxogsuierocs
B BEKOBOM PaBHOBECMW C MpoayKTamu ero pacnaga 222Rn, 2*¥Po, 214Po,
210pPg. SlcHo, 4TO KaXkAblil 13 AOYEPHNX MPOAYKTOB pacnaga paaus pacna-
naetcsa ganee Hesasucumo. lMpu 3Tom BpemeHa nonypacnaga 3Tux U30To-
noB pe3ko paznuunbl. (o1 1620 net ans 2°Ra go 10~ cex B cnyqae 21%Po).
Pasnuumne sHeprum anbga-4acTuy, NCNyCKaembix NpU pacnage pasHbiMu
M30TONaMu, NO3BONSET PA3AEsbHO U3MEPSATh UX aKTUBHOCTL B OAHOM Ob-
pasue npy MUCMosib30BaHNKM aMMIMTYAHOrO aHanusaTopa. o pesynbTaTam
TaKMX W3MepeHuii Obiny NosyYeHbl psgbl CrIAXKEHHBIX TMCTOrpaMm As
KaXkJ0ro u3 n30Tonos. ITu ructorpammsl T. A. 3eHUEHKO CpaBHMEBana no-
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Puc. 3-4: 226Ra, 222Rn, 218pg, 214Po, 210Pg — paguoakTueHOE CeMelicTBO pagus-226.
Kaxablii 4neH 3Toro cemelicTBa, B NPUHLMNE, PacnagaeTcsl HE3aBUCKHMO 1 HE COrNaco-
BaHO C OCTanbHbiMU. Tem He MeHee, hOPMa FMCTOrPaMM, MOCTPOEHHBIX MO Pe3ynbTa-
Tam unsmepenuii U. M. 3eepesoii (HUAD MI'V) 10 wionsi 1996 r. anbda-akTneHOCTN
218pg 1 214Po nocpeACTBOM CHETUMKA C AMMINTYAHBIM AHANN3ATOPOM, N3MEHSETCS CUH-
xpoHHo. OgHo n3mepenne 3a 1,8 cek. [McTorpaMmbl NOCTPOEHBI KaXKAas Mo pesynbTa-
Ttam 50-Tu namepennii. CpagHeHNE rMCTOrPaMM B PaHAOMU3MPOBAHHBLIX PSAAX NPOBENa
T. A. 3enuenko [35—42]. Ouetka Pj no runepreomMeTprnyeckomy pacnpeneneHuio.

cne paHgomusaunn. CpasHeHne Takux 3awndpoBaHHbIX PsSAOB MO3BOSINIO
NOCTPOUTL PaCchpPeAesEHNe YNCAA CXOAHbIX Nap rMCTOrpamMm B 3aBUCKMO-
CTU OT BEAWYUHbI Pa3Aensioero ux uHrepeana spemenn [35-42]. Ogro
N3 NOJYHYEHHbIX PACNPEESEHNA NPUBEAEHO HA puc. 3-4.

Ha puc. 3-4 BugHo, 4TOo pOpMa rmcTorpamMmm € O4eHb BLICOKON Bepo-
ATHOCTbIO CXOAHA ANS Pa3HbIX, HE3aBNCUMO PacnafaloLLyXCsl M30TOMOB B
OJHO 1 TO € BPEMS — COOTBETCTBYIOLIEE HYJEBOW BEINYMHE MHTEPBANa
Ha ocn abcumcc.

DTn pesyabTaThl ObUIM BOCMpOM3BEAEHBI HeogHOKpaTHo. Ha puc. 3-5,
puc. 3-6, n puc. 3-7 npeacTaBfieHbl Pe3ybTaThl AHANOTMYHBIX OMBLITOB MpK
CpaBHeHUW rucTorpamMm Tpex usoTtonos: 22%Ra, 28Po (nonowwmii-1), 24Po
(nononnii-2), 2°Po (nonownii-3).

Kak oTMeueHO BbiLle, OLEHKY AOCTOBEPHOCTI SKCTPEMYMOB B 3TUX pac-
npeaeneHnsax Mbl MPOBOANM HAa OCHOBAHWUMN MMNEPreoMETPNYECKOro 3aKOHa
pacnpegeneHus nau, B kadectse bonee ‘rpyboii’, Makopupytoweii oueHku,
Ha OCHOBaHWUM 3akoHa pacnpepeneHus lMyaccoHa. BepostHocTs cnyqaiino-
FO NOMYYEHNS LEHTPAsbHBIX SKCTPEMYMOB TaKOM BbICOTbI Ha OCHOBaHWNA 1
TaKNX Ma>KOPUPYHOLLMX OLIEHOK OKa3blBAETCs MCHe3atoLle Masoii.

ST NANIOCTPaLN CUHXPOHHOCTY N3MeHeHNsl POpMbl FUCTOrpaMM npu
M3MEPEHNAX Pa3HbIX NPOLECCOB NPON3BOAAT BOAbLIOE BNeYaTaeHne. 3aech
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Puc. 3-5: Ewe ogHa unnocTpaumst CUHXPOHHOrO U3MEHEHWUsI POPMbI FUCTOrpamMM npu
MN3MepEeHN aKTUBHOCTU HE3AaBUCMMO PACMafalonxXCs U30TOMOB B CeMeicTBe papus.
N3mepenns N. M. 3eeperoii 14 ntonst 1996 r. uctorpammbl no 50 namepennii 1,8 cek
kaxkgoe, T.e. no 90 cekyHa B cymme. CpaBHeHME MOSIHOCTLIO MepeMELLaHHbIX PALOB
rMCTOrpamMm, MOCTPOEHHBIX A1 TPeX W30TOMOB — Pagusi, nojoHusi-1 n nosnonms-2
(T. A.3eHuenko). N3 cpasrenns 17200 nap ructorpamm Haiigeno 1120 cxoaHbix (6,5%
OT 4KMCNa BO3MOXHbIX). [MONIHOCTLIO CMHXPOHHBIX OKasanocb 64 13 220 BO3MOXKHBbIX,
T.e. 29%.

65 ]
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Puc. 3-6: A 370 yBennyeHHblii pparmeHT puc. 3-5.



[naea 3. [Joka3aTenbCTBO AOCTOBEPHOCTU CXOACTBA FMCTOrpamm 139

65 M

52|

397

26|

13

0 5000 -15.00 -10.00 -5.00 000 500 10.00 1500 20.00

Puc. 3-7: Ewe oguH onbiT... W3mepenus V. M. 3sepesoii 12 okTsabpa 1997 r. Psp ru-
ctorpamm nofened Ha 10 nopuuii no 24 rucTorpamMmbl Ka>kgoro m3otona B nopuuu.
CpaBHeHbI, NOC/IE NepeMeLLNBaHNS NOPSIAKA, TMCTOrPaMMbl AJsi pagus u nosionns-1. s
5760 cpaBHeHHbIX nap HaigeHo 563 cxofHbix (9,8%). CHXPOHHbIX OKasanock 61 n3 240
BO3MOXHbIX (25,4%).

MOJIHOCTLIO UCKJIKOYEHA OMACHOCTL CYyOBEKTUBHBIX NPEANOYTEHNA IKCNEPTa
npu BbIbOpe cxoaHbIX ructorpamm. OCHOBHOR, nmetowmii pyHaaMEHTaANb-
HbIA HAYYHbIA CMBICA, BbIBOA — Haan4ne obLueli HETPUBNAIBHON NPUYIIHBI,
ONnpeaensoWeid TOHKYIO CTPYKTYPY crekTpa aMmnantyg dbiykTyauuii nsme-
pAeMbIX BEINYNH — NPeACTaBNAeTCs OeccrnopHbIM.

Yem Gosblue 6b110 BnevaTaeHune ot nponssedeHHbix 1. A. 3eH4eHko
pe3ysbTaToB 0bpaboTku usmepennii VI.M.3BepeBoii, Tem OCTOpOX-
Hee ObNO pykoBoacTBO Kadbeapsl. Mcnons3sosaTte 3TOT mMatepuan B
ancceptauum M. M. 3Bepesa He cmorna — He paspewnnmn. Hto x, s
noaarato, 4To Koraa-Hubyab OfUH U3 3TUX PUCYHKOB DYAET NOMELLEH,
BMeCTe C ee nopTpeToM u noptpetom T. A. 3eHueHKo, B kopugope 4-
ro staxa cusunyeckoro cakynstera MIV, B cepun “Bbigatowmecs
XeHWwmHbI-hrunkn' . . .

Bce a1 pe3ynbraTthl, nonyYeHHble NPy MACCUPOBAHHbLIX CPAaBHEHMSIX
ThICAY Map rMcTorpaMmm noaTeepauan seiogbl 1982—1996 rogos o BbICOKOI
BEPOATHOCTUN CUHXPOHHOW peanun3aunm CXOAHOW TOHKOW CTPYKTYpbl CTaTu-
CTN4HeCKnx pacnpep,eneHmVl, NOCTPOEHHbLIX NO HE3ABUCUMbIM N3MEPEHNAM
pa3HbIX NPOLECCOB.

A 3T0 03Ha4ano NOATBEPXKAEHME BBIBOAA O CYLLECTBOBaHMUM obLwel ans
Pa3HbIX MPOLECCOB BHeLWHEl npuyuHbl (‘cunbl’, Kak rosopunu B 19-m Beke).

M3 nonyuenHbix B 80-€ rogbl pe3ynbTaTos, Npy N3MEPEHUSIX PAgN0oaKTmI-
sHocTn 3H B JleHnHrpage n ckopocTn xummnyeckoii peakumn AK + IXPUD
8 MMywwHo (CM. 1-t0 HaCTb), CNefoBano, YTO CMHXPOHHOCTb W3MEHEHUS
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opmbl ructorpamm Habntogaercs no mectHomy Bpemenun. OpgHako npu
n3mepeHmsx Ha kopabne 8 Tuxom okeane u B Mywuro (cm. puc. 39 & 1-i
4acTn) Mbl HabAIOAANN CUHXPOHHOCTL NO abcontoTHomy Bpemenn. HyxHo
66110 pa3pewnTs 3Ty anbrepHaTuaey. COOTBETCTBYIOLNE ONBITHI Mbl MPOBO-
OV MHOTO fIET HAa Pa3HbIX MPOLIECCAX, B PA3HbIX reorpaguyeckmx nyHk-
Tax. ®eHOMEHBI CUHXPOHHOCTIW MO MECTHOMY 1 abCONOTHOMY BpPEMEHU Mo-
poDHee pacCcMOTpeHbl B rnaee 7.

Bopuc Muxaiinosuny Kyxesckui (1938-2005) 8 HUNA® MIY Ha npo-
TAXEHNN MHOIrMX NeT nccaeqoean MHTEHCNBHOCTL NMNOTOKOB Hel7|TpOHOB, no-
nagatowmx Ha 3emMto N3 KOCMOCa, U HEMTPOHOB, BO3HMKAIOLLNX B SAEPHBIX
peakuusix B 3emHoli kope. Mbl nccnegosanu opmy ructorpamm, nocTpo-
€HHbIX NO Pe3yNnbTaTaM 3TUX |/|3mepeH|/||7|, 1N CPABHUIN 3TN TMCTOrpamMmbl C
AHANOTNYHbIMU, NOCTPOCHHLIMW NO PE3Y/IbTATAM CUHXPOHHbLIX |/|3mepeH|/||7|
anbda-aktueHocty B Mywmno. CpasHueanm 1-yacosbie ructorpammbl. Ha
puc. 3-8 BuAHA NonHas, COBEPLUEHHO AOCTOBEPHAsk CUHXPOHHOCTL. Paccro-
saHne mexay nabopatopusamu coctaensiet okono 100 kmv. Cnegyet yuecTs,
yto MywwuHo n Mockea HaxopaTcs “Ha OofHOM U TOM e MepugmaHe’ —
pa3HOCTb AoNAroT cooTeeTcTBeHHo 37°38’ n 37°31’ mana — npu ogHoYaco-
BO TOYHOCTU 3TH pPa3nnyma He CyLeCTBEHHbDI.

CUHXPOHHOCTL M3MeHeHUsi (pOopMBbl FMCTOrPaMmM MpPOSIBASNACL B 3TUX
N3MEPEHNAX N HEMOCPEACTBEHHO — ‘0e3 CTaTUCTUKN — MOXKHO ObINO Hali-
™ (bparMeHTbl BPEMEHHBLIX PAAOB B OBYX CEPUAX C WAEHTNYHOCTBLIO NAEN
dopmbl NocnepoBaTENbHBIX FTMCTOrpaMM. Tak Ha puc. 3-9 BUAHO CXOACTBO
opMbl rUCTOrpaMM NoOApsig B oaHWX 1 Tex xe Homepax oT Ne8 no Ne15
Mpy N3MepPEeHNsIX NOTOKA HENTPOHOB 13 3€MHOI KOPbI 11 anbga-aKTUBHOCT U
239PU.

BeposiTHOCTL Cny4aiiHOro CXOACTBa psifja MOC/EAOBATENbHbLIX Nap ru-
crorpamm (kak Ha puc. 3-9), paBHO NPOU3BEAEHNIO BEPOSITHOCTEN CXOACTBA
B KaXKAOW OTAENbHOW nmape — 3TO MPOW3BEAEHNE ncHe3aKoLe Mano.

AHanornyHbifi pesynbTaT ObL1 NOJIyHeH NpU CPABHEHUN OLHOYACOBLIX
FUCTOrPaMM, MOCTPOEHHLIX MO pe3ynbTaTaM w3mepenuii ramma(bera)-
akTusHocTn 137Cs a [lybue n anbdba-aktusnoctu 2*Pu B MywmHo (cm.
puc. 3-10). 1 8 3TOoM cnyyae mecTHOE Bpems B ABYX reorpapuHeckmnx nyHk-
Tax NPakTUYECKUN OAMHAKOBO.

B 1988 r. mbl obcyxpganu Hawm deHoMeHbI ¢ aupekTopoM HcTuTyTa
Asporomunn obuiectea Makca lNnanka npods. 9. Akcchopaom n gorosopu-
JMNCb O NPOBEAEHNN CUHXPOHHbIX VI3MepeHVII7I PagnoOaKTUBHOCTN B 3TOM WH-
ctutyTe (Jlungay, Fepmanus) u 8 Mockse u B MywwmHo. MectHoe Bpems B
Jlungay, no pasHoctu gonrot, otanyaercs ot Mockebl Ha 109 MuHyT. Mel
CPaBHUIN FACTOrPaMMbl, NOCTPOEHHbBIE MO N3MEPEHUSIM aJiba-aKTUBHOCTY
228Ra, nposegeHHbiM B Jlunpay a-pom B.Bunkenom ¢ ructorpammamu,
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Puc. 3-8: CnHXpoHHOCTb M3MeHeHns hpOopMbl 1-4aCOBBIX FMCTOrPaMM, MOCTPOEHHbBIX
NO N3MEPEHUAM VIHTEHCUBHOCTN MOTOKA HEATPOHOB u3 3emHoii kopel B8 HANAD® MI'Y
(B. M. Kysxeeckuii), 8 Mockee, n anscha-aktusHoctu 23°Pu 8 'T3BE PAH, B Mywuno
(K. . 3eHqenko n B. A. Konombet) 27-31 gekabpsi 1997 r. CpaBHeHne ructorpamm B
paHAOMUN3MPOBaHHbIX psigax npoeena T.A. 3enuenko [43]. Ouenka P no runepreomer-

PUHECKOMY PaCrpeaeneHuto.

# 16 #2 16 25 #2258 28 #2 28
) P AN
#62 #2652 #1174 #2274

#1 44 #2 44

Puc. 3-9: Wnnioctpaumnsa cxoactea “npen cpopmbl’ Npr CUHXPOHHBIX M3MEPEHNAX MOTO-
Ka HeiiTpoHoB B Mockse u anbda-aktusHoctn 23°Pu B MywnHo. ®parmeHT BpeMeHHbIX
papoB ructorpamm. CoBMeLLleHNE OQHNX 1 TE€X K€ HOMEPOB FMCTOrPaMM NpU N3MepeHN-
six NOTOKa HeliTpoHos B Mockee n ansda-aktusroct 23Pu & Mywno gemoncTpupyer
CX0fCTBO X POPM B OAHO U TO >ke Bpemsi (CcM. puc. 3-8).
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Puc. 3-10: CuHXpPOHHOCTb M3MeHeHnss OpPMbl  FMCTOrPaMM MNpu  N3MepPEeHnAX
6eta(ramma)-aktusHoctn 37Cs B [Jybue (OUSAN FO.A.Baypos u coTp.) n anbda-
aktusHocTn 23Pu (K. . 3enuenko) 3-19 snsapa 1999 r. Mo 60 opHOMUHYTHBIX U3Me-
peHnii B ructorpamme. CpaBHeHne rucTorpaMM B PaHAOMU3MPOBAHHbBIX psiAax nposena
T. A. 3eHuenko. OueHka P; no runepreomeTpuyeckomy pacnpeaeneHuio.

NOCTPOEHHBLIMIW MO U3MEPEHNSIM NOTOKA HEMTPOHOB M3 3EMHOI KOpbI NPO-
BegeHHbIM B. M. KykeBckum. Bbina HailieHa 3aMeTHAsi CUHXPOHHOCTL MO
mecTHOMY Bpemenu (puc. 3-11).

C 66nbwM pa3pelleHnemM CUHXPOHHOCTb MO MECTHOMY BpeMeHn bbiia
NPOAEMOHCTPVPOBAHA NPV CPAaBHEHUMN TMCTOrPaMM, MOCTPOEHHbIX MO N3Me-
peHnam 25-27 centabps 1999 r. hnykTyaumii TEMHOBOrO ToKa B (hOTOYMHO-
xutensix J1. B. Benoycosbim B Heiicce (MexayHapogHbiii Buodunznyecknii
uHcTuTyT, lepmanus) n B. J1. Boeiikosbim 8 Mockee, B MI'Y. TemHoBO#R Tok
M3MEPSANN B PEXUME CHETA UMNYILCOB. [1POROIKNTENBHOCTD OQHOMO U3ME-
peHns 12 cek. mcTorpammel Obiin nocTpoerbl kaxkgast no 30 pesynbratam
n3mepennii (3a 6 MUHYT CyMMapHOro BpemeHn). PasHocTb gonroT cooTeeT-
cTByeT 124 MuHyTam pasHuubl MecTHOro Bpemenn. CpaBHeEHMUE rmcTorpaMm
B paHAOMU3MpoBaHHbIX psigax nposen M. B. ®egopos (puc. 3-12).

DTOT ONbIT eLle pa3 MOKa3bIBAET, YTO aHANU3Mpyemble (PEHOMEHBI He
3aBUCAT OT npupogbl npouecca. CMHXPOHHOCTL MO MECTHOMY BPEMEHW HA
3TOM PUCYHKE BMAHA C TOYHOCTbIO B 6 MUHYT.

BaxHbiM B 3TOW cepuu OMbITOB ObINO CpaBHEHME FUCTOrpamMm, MO-
CTPOEHHbIX MO n3mepermnsim 19-21 ausaps n 18-20 chespans 2001 r. beta
(ramma)-aktusnoctn 37Cs C. Bendpopa n Jx. Tanuaru B SlgepHom LeHTpe
8 Kanambyce (CLLUIA) u ansda-aktueHoctn 23°Pu & Mywmro (K. . 3en-
4eHko). MpogomxnTtensHocTs oaHoro nameperus 30 cekyng. Mo 30 name-
peHuii B rucrorpamme (3a 15 muHyT). PasHocTb gosnrot cootsetcrayer 8
Yyacam 3 MuHyTam pasHuubl MecTHoro Bpemenu. CpaBHeHue ructorpamm
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Puc. 3-11: CUHXPOHHOCTb M3MeHeHWs1 pOPMbl FUCTOrPaMm, MOCTPOEHHbIX MO M3Me-
pennsim a-pa 5.Bunkena (MH-T AspoHomum obwectsa Makca Mnawvka, Katnenbypr,
Nuupay, Tepmanusa) anbdba-pacnaga 228Ra W MOTOKa HEiTPOHOB W3 3EMHOI KOpbI
(B. M. Kyxescknii, HUNAD MIY, Mockea) 28-30 cenTsibpsi 1999 r. Mo 30 ogHOMUHYT-
HbIX N3MepeHuii B ructorpamme. CpaBHeHNE rMCTOrpaMM B PaHAOMU3NPOBAHHBIX psaAax
npoeena T.A.3enqenko. (Mo ocnm abcuncc OTKAOHEHNE OT CUHXPOHHOCTY MO MECTHOMY
BpemeHn) [44]. Ouenka P no runepreomeTtpuyeckomMy pacnpegeneHuto.
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Puc. 3-12: CUHXPOHHOCTbL MO MECTHOMY BPEMEHU N3MEeHeHU hOpMbl FUCTOrpaMM, Mo-
CTPOEHHBIX MO u3mepeHusm 25-27 ceHTsbpsi 1999 r. donykTyaunii TEMHOBOrO TOKa B
potoymHoxkuTensx (MexaynapogHsiii Buodpusnyecknii nnerutyt, Heiice, Mepmanus,
J1.B. Benoycos) n 8 Mockee 8 MI'Y (B. J1. Boeiikog). [pogosmKnTesbHOCTL OGHOMO 13-
mepetus 12 cek. Mo 30 namepennii B ructorpamme (3a 6 MuHyT). PasHOCTb BONIOT COOT-
BeTcTBYeT 124 MuHyTam pasHuLbl MeCTHOro BpemeHn. CpaBHEHNE rMCTOrPaMM B PaHAo-
MU3NPOBaHHbIX pagax nposen M. B. ®egopos. OTMedeHb! rpaHnusl ansa P = 1073 [45].
Ouerka P; no runepreomerpudyeckomy pacnpegesneHuio.
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Puc. 3-13: CuHXPOHHOCTb U3MeHeHUsi POPMbI TMCTOFPAMM MO MECTHOMY BPEMEHN Mpu
n3mepennsix 19-21 aueapsa 2001 r. 6eta(raMma)-akTuBHOCTM 137Cs C. Bendbopa n .
Tannaru e SlgepHom yenTpe B Kanambyce (CLUA) n ansda-aktueroctn 23°Pu & MywuHo
(K. . 3eHuenko). MpogomkutensHocTb ogHoro usmepenus 30 cekyHg. Mo 30 nsmepe-
Hwii B ructorpamme (3a 15 munyT). Mo gBe nopuun: no 83 ructorpammel B 04HOM 1 no 84
ructorpamm B gpyroii n B [Mywmnno n B Kanambyce. C nonHbiM nepemerunsanvem. Beero
co4eTaHunii no gee ructorpammbl 6e10 13945, HaiigeHo cxopHbix nap 1844, t.e. 13%.
CpaBHeHVe rmcTorpaMm B PaHAOMU3MPOBaHHBbIX psigax nposena T.A.3eHdeHko. Pas-
HOCTb BONTOT COOTBETCTBYET § YacaMm 3 MMHYTaM PasHULbl MeCTHOro BpemeHn. 1o abe-
LINCCE OTKJIOHEHNE OT CUHXPOHHOCTU MO MECTHOMY BpemeHu. VlHTepBansl no 15 mMuHyT.

B PaHAOMM3MPOBaHHbLIX pagax nposena T.A.3eHuenko. [pu paccrosHun
mexx gy nabopatopusamu okosio 12000 KM, CUHXPOHHOCTL MO MECTHOMY Bpe-
MeHM Oblna HalgeHa ¢ 15-MuHyTHOW To4HOCTbI0. Pe3ynbTaThl 3THX OnbITOB
npeacTaenerbl Ha puc. 3-13 n puc. 3-14.

Pe3synbTaThl 3Tx n3mepennii nogeepraancb aHanan3y HEOQHOKPATHO. S
nony4an aHanorn4Hbole pacnpeacneHnsa CXOAHbIX TMCTOrpaMm nNpuv CpaBHe-
HUM ux 6e3 paHAOMM3aunmn, OAHAKO MOJIHYIO YBEPEHHOCTb B HEODYyCnoB-
JIEHHOCTU MONyYeHHbIX pacnpegeneruii (BeccosnatenbHoli’) cybbekTue-
HOCTbIO 3KCMEPTOB JAOT MMEHHO CPaBHEHMS PaHAOMU3VPOBAHHLIX PsiLOB
rMCTOrpamm.

Taknm 06pa3oM, MOXHO CUMTaTh MOATBEPXKAEHHBIM BbIBOJ, CAENaH-
Hblli npn nccnepoBaHnax 70—80-x rofoB: CNEKTp aMnanTygd ayKTyauunia,
popMa COOTBETCTBYIOLWMX FUCTOrPAMM CXOAHbI MPU U3MEPEHUAX B Pa3HbIX
reorpapmyeckmx MyHKTax B OAHO W TO XK€ MECTHOE BpeMsi W N3MEHseT-
€Sl MO MECTHOMY BPEMEHU CUHXPOHHO B MPOLECCax pasHol npupoabl. I1a
CUHXPOHHOCTb MOATBEPXAEHA NpW COMOCTaBAeHNN Temna anbga- n bera
pacnaja, TeMHOBbIX LIYMOB hbOTOYMHOXUTENEN, anbda-pacnaza n UHTEH-
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CWBHOCTU MOTOKAa HERTPOHOB.

Ocobbiin pa3aen HawMx NCCNenoBaHWi NPeacTasasin OnbIThl NO CPaB-
HEHNIO POPMbI FUCTOrpamMM, MOCTPOEHHLIX MPU U3MEPEHUSX N3MEPEHU i
PaAnoaKTUBHOCTM M LIYMOB B FPaBU-TPAANEHTHOR aHTeHHe “VnanTka', no-
cTpoenHoli B 80—90-e rogsl B TAVLL MI'Y ana peructpauum rpaeuTauu-
OHHbIX BOJIH [46]. Kak 0OKas3anoch, ANAs perucTpaumm 3TUX BOJIH NOCPes-
CTBOM 3TOU aHTEHHbl HEXBATaNO HECKOJIbKMX MOPSIIKOB YYBCTBUTENLHO-
ctu. OaHAKO permcTpaums WymMOB Nbe30-AaTYNKOB, YKPENeHHbIX ‘Ha Te-
ne’ aropanesoro unanHapa, — cobcTBeHHO “BebEpOBCKON aHTeHHbI — Npo-
[osKanack MHorue rogbl. [ns Hac aTu pagbl NPeacTaBAsiOT YPE3BbIYaii-
HYIO LEHHOCTb — B HIX OTPaXkatoTCs M3yHaemble HaMUN KOCMOU3UYECKME
3aKOHOMEPHOCTU M3MeHeHusi popmbl ructorpamm. bnarogaps nrobesHo-
ctu npodp. B. H. PyaeHko mbl nony4mnnn BO3MOXKHOCTb CpaBHEHUS hOPMbI
rMCTOrpaMm, MONyYaembix npu usmMepeHusx wymos Ynutkn' B Mockse,
B TANLL ¢ copmoii ructorpamm, nonyvaembix npy M3MepeHusix asnbdpa-
aktnsHocTy 23°Pu B MywmHo. MepBoHayanbHO Ham Gbinn AaHbl yCpeaHeH-
Hble N0 10 MUHYT CpeiHEKBAAPATNYHBIE aMMIANTYALI (DNYKTYaUuii 3TUX Ly-
MOB. o 3TuM gaHHBIM ObINO BO3MOXHO CTPOUTH FMCTOFPAMMbI KaXKYHo
amwb 3a cymmaproe Bpemst 6 yacos. Mbl, cooTBeTCTBEHHO, Yrpybunm pe-
3yAbTaThl HALLMX U3MEpPEHUTT anbda-aKTUBHOCTN — NOCTPOWN FUCTOrpaM-
Mbl TaKXe C 6-4aCOBbIMUN MHTEPBANAMU 33 TE XKE JAaTbl. YTO U U3MEPEHNS
B8 FAULLe. Mpu cpaBHeHnn c nosHbiM nepemelunBaHuem 1. A. 3eHueHKo
nonyyuna pacnpegeneHue, NpeacTaBaeHHoe Ha puc. 3-15.

Pacnpegenenmne Ha prc. 3-15 cBnpeTenbCTBYET O CyLLECTBOBaHMM 3a-
METHOI CUHXPOHHOCTU N3MeHeHUs (POPMbI FUCTOrPaMM CTOJb PAa3HBIX NPO-
ueccoB Ha paccroaHuu bonee 100 km mMex gy nabopaTtopusamn. Jons cxoan-
HbIX Map rMCTOrpaMm OKa3blBAETCS HEDONBLIONA. 3Ta CUHXPOHHOCThL CTAHO-
BUTCSA Bonee BbipaxkeHHOU npu orpybneHnn 6-n 4acoBbIX MHTEPBANOB No 4,
T.e. Npu 24 4acoBbix —- OQHOCYTOYHbIX uHTepBanax (puc. 3-16).

B nocnepytowe rogbl Mbl HEOOHOKPATHO BO3BPALLANNCE K CPaBHE-
HUIO TNCTOrPamMM Mpu N3MEPEHUSIX WYMOB B PaBUrPajMeHTHOW aHTEHHe
“Ynutka" n npu n3mepenunsix pagmoaktusHoctu. Ham Obinn npegocrasne-
Hbl HeyrpybeHHbIe pe3ynbTaTbl M3MepeHuii ¢ 1-CeKyHAHbBIMN NHTEpBanaMu
M Mbl MOF/IM UX CPAaBHUTL C aHANOMMYHBIMU Pe3yibTaTaMu U3MEPEHNiA pa-
anoaktueHoctu. Ha puc. 3-17 npepctaBneH oguH M3 pe3yibTaTOB TAaKOro
CpaBHeHUsA.

B onbitax, aHanormdHbix npeacrtaBneHHoMy Ha puc. 3-17, CUHXpOH-
HOCTb U3MEHeHU (POPMbI TMCTOrPaMM MPY N3MEPEHUSX LWYMOB B “Vautke'
U NpU N3MEPEeHUsIX PajMoaKTUBHOCTY Bblna nokasaHa AOCTAaTOYHO YETKO.

2T pesynbTaThl MMEET OCODbIV “MCMXONOrMYecKUii’ CMbICA, Kak wni-
JHOCTpauma He3aBucUMocTn 3pdekTos oT MacwTaba n3meHeHuli sHepruu:
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Puc. 3-14: CuHXpOHHOCTb U3MeHeHNs1 OPMbl TMCTOFPAaMM MO MECTHOMY BpPeMeHU Mpu
n3mepeHnsix beta(ramma)-akTnBHOCTU 137Cs C. Bendpopp, n k. Tannarn B Sgeprom
uenTpe B Kanambyce (CLLIA) n ansda-aktusHoctu 23°Pu g Mywwuro (K. V. 3enuenko)
17-18 chbespana 2001 r. MpogonkuTenbHOCTb ofgHOro nameperns 30 cekyHng. Mo 30 mns-
mepeHnii B ructorpamme (3a 15 muHyT). Mo nsaTe nopunii 15-MUHYTHBIX TUCTOrpaMm B
kakgom Mmecte. Mo 51, 51, 51, 51 n 53 wT. Bcero 13005 nonapHbix coveTannii. Boibpa-
Ho 1631 cxoxux nap, T.e. 12,6% oT 4ncna Bo3amoxbix. C NOAHBIM NEpPEMELUNBAHNEM.
CpaBHeHMe ruCTOrpaMmM B paHAOMU3NPOBAHHbIX psgax nposena T.A. 3eH4eHKo.
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Puc. 3-15: Pe3ynbTaTbl CpaBHEHUS 6-4aCOBbIX MMCTOrPaMM, MOMAYHEHHBIX MPU M3Mepe-
HUSIX LUYMOB B rpaBM-rpaaneHTHol aHtente “Vautka' 8 TANLL (Mocksa) n rucrorpamm
npn n3mepexnsix anbda-akTueHoctn 2°Pu B Mywwmro ¢ 18.07.1997 no 13.08.1997 r. B
psigax 66110 no 508 wectnyacosbix ructorpamm. Haiigeno Bcero 684 cxogHbix napel, T.e.
okono 0,27% oT Yncna BO3MOXKHbIX codeTaHuii. CpaBHeHNE C NOMHLIM NEpPeMeLLNBaHNEM
(T. A. 3eHueHko).



[naea 3. [Joka3aTenbCTBO AOCTOBEPHOCTU CXOACTBA FMCTOrpamm 147

-112.00 -88.00 -64.00 -40.00 -16.00 8.00 32.00 56.00 80.00 104.00

Puc. 3-16: To e, pacnpegeneHne, 4TO U Ha prc. 22, HO nocne yrpybneHna NHTepBanoe
0o 24 vacos.

Puc. 3-17: CUHXPOHHOCTb M3MeHeHnst hopMbl 1-4aCOBBIX FMCTOrpaMm Npu N3MEPEHNN
wywmos B “Vnutke” (FAVILL, Mockea) 1 npn n3mepernn ansga-akTuBHOCTM 239py & My-
WwmHo 22 mapTa 2001 r. VkasaHbl CpegHeKBaApaTUYHbIE OLINOKN Ha OCHOBAHUMN OLIEHKN
no MNyaccony. Ocn kak Ha NpegbIAYLWNX PUCYHKAX.
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pasnuyme 3TX U3MEHEHW B Criydae anbcpa-pacnaga v WyMOB B rpaBuTa-
LIMOHHON aHTeHHe cocTasnsieT mHoro (6onee 10!) nopsigkos.

Haznauenme maTepnana 3Tol rnaBbl, KaK CKa3aHO B HaYane, COCTOSANO
B MPOBEPKE AOCTOBEPHOCTU CCHOPMYSINPOBAHHBIX PAHEE BbLIBOLOB O CUH-
XPOHHbIX PEaNn3aLmnsix CXOAHbIX FUCTOrPaMM NPU U3MEPEHNSAX MPOLECCOB
pa3HoOii NpMpoabl B pa3HbIxX reorpariHeckuix MyHKTax B OGHO N TO XKe MeCT-
HOe Bpemsi. 3ajaqa 3Ta BbINOJHEHA. JJOCTOBEpHOCTL 3TOro peHomeHa bec-
cnopHa. 310 6b110 O4eHb BaXxkHO. Ho MeHee yaMBUTENBHBIM OT 3TOro Cam
ceromen He ctan. Ul Ha npotsixkeHun muorux net “achdhekT MecTHoro Bpe-
MeHU OblS1 NPeaMEeTOM HAWNX OAJIbHEALWNX NCCAEAOBAHMNIA. DTO OTPAXKEHO
B rnaee 7.




asa 4

“DpdekT bAMKHel 30HbI”

4.1 Yvo Takoe “3achchekT BAMXKHEN 30HbI"

Db pekT BMKHER 30HBI — 3HAYUTENBHO DOJIEE BLICOKAS BEPOATHOCTL CXOf-
CTBA MMEHHO 6J'||/|)K3|7|LIJVIX COCeAHNX TUCTOrpaMm, MOCTPOEHHBLIX NO Hene-
PEKPLIBAIOWMMCS OTpe3kaM BPeMEeHHbIX PsioB, CamMo no cebe o3Havaer
CYLLEeCTBOBaHNE BHELLUHEH YHUBEPCANIbHOW NPpUYmMHBI, onpeaenstowein dhop-
MYy rUCTOrpamm. YHUBEpCaNbLHOCTb 3TOro 3hhekTa, Kak U HE3aBUCUMOCTb
opMBbI rCTOrpamMM OT MPUPOLbI MPOLIECCA, O3HAYAKOT, YTO 3Ta ‘MpnynHa’
TAKXXe YHUBEPCasbHA U BPAL 1 CBOANTCA K KaKI/IM—ﬂI/I6O YaCTHbIM d)l/|3|/|—
Yyeckum ‘‘cunam’ — 37eKTPOMArHUTLIM UK AKYCTUHECKUM MOJISIM, KOCMU-
YECKMM Jly4aMm, NPUINBHBIM FPaBUTALMOHHBLIM 3hpekTam.

Panee, nnsi obHapyxeHusi acpcpekta BAMKHEN 30HBI N OKOJNOCYTOYHO-
ro nepuofa MosiBiAeHUst cxofdHblx ructorpamm B 80-90-e roawl, notpebo-
BaJOCb Heckonbko sieT (cm. puc. 40 B 1-i4 yactu kuurm). lNocne cospa-
Hus 3. B.Moxapckum nporpammel GM ans gemoncTpaummn s3tux sddek-
TOB HY>XHO HECKOJIbKO 4acoB. [nsa aHanuza npuponbl ‘MakpOCKONNYeCKnx
baykTyaumnii” 3T PpeHOMEHBI UMEKOT 3HAYEHNE HE MEHBLLEE, YEM CUHXPOH-
HOCTb N0 abCONOTHOMY U MECTHOMY BPEMEHMN.

Baxnbim cBolicTBoM 3chbpekta OnmdKHEN 30HBI (KAK 1 BbIPa>KEHHOCTM
CMHXPOHHOCTA MO MECTHOMY WM abCOIOTHOMY BPEMEHM) SIBASIETCS €ro
HENOCTOAHCTBO. MHoraa adpdhekT BbIpaXkeH OYeHb CUALHO, MHOMAA €ne 3a-
METEH. T.A.3eH‘-IeHKO NblITaNACk NOHATb BO3MOXHYIKO CBA3b 3TON0 HENO-
CTOSIHCTBA C APYrMMU NEPEMEHHBIMIY XapaKTepUCTNKaMM OKpYyKatoLLeli cpe-
abl. B cBsazm ¢ atum oHa ¢ 2001 ropa nepectana npoBoguTb CpaBHEHUE
PaHAOMMN3MPOBAHHbIX PSAOB TMCTOrPamMm (K MOEMY COXAJIEHUMIO) 1 NPOC/ie-
XKNBaJsia TOJIbKO N3MEHEHNE BbIPa>XEHHOCTN CXOACTBA 6J'II/I)KaI7ILIJI/IX cocep,e|7|.
Eto caenaHbl B 3TOM HanpaeneHuu nHTepecHble HabaogeHus. Tak, oHa 06-
HapY>XXWaa, 4TO YaCTOTHbIE CNEKTPbI N3MEHEHNA BbIpaXeHHOCTN 3ddekTa
GNKHER 30HbI OYEHb MOXOXM HA YACTOTHLIE CMEKTPbl U3MEHEHNIA HEKOTO-
PbIX XapaKTePUCTUK MEXMIAHETHOrO MarHuTHOro nons [48,48]. lpu sTom
peYb He UAET O BPEMEHHOU KOPPENSILNU UIMEHEHUN MArHUTHbIX M10Jei U
BbIPaXKeHHOCTH 3¢hpekTa bnuxHeii 30Hbl. B cuny ckazanHoro ob yHusep-
CanbHOCTU 3(PPeKTa, MHE HE KAXKETCS!, Y4TO Pedb UAET O MPAMbIX NPUHUH-
HbIX CBsi3sX, 00 0bycnoeseHHOCTU 3dpdpekTa BANKHEN 30HBI KAKUMU-11bO
MarHUTHBIMM, 3/1EKTPOMArHUTHeIMY BozgeicTBusiMu. OfHaKO 3TO CXOACTBO
YaCTOTHbIX CMEKTPOB MPEACTABASET UHTEPEC KAaK BO3MOXHbIA KoY K Oy-
AYWAM OTKPbLITUAM.
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Puc. 4-1: “2dbbekT 6am>KHel 30HbI" — HanboNbLLAs BEPOSITHOCTL CXOACTBA Oavkaiiweri
cocefHel rmcTorpaMmbl — YHUBEpPCaneH 1 ppakTaneH, T.e. HE 3aBMWCUT OT MPUPOAbI

npouecca v OT abCONOTHON BENNYUHBI MHTEPBANa BPEMEHUN, COOTBETCTBYIOLWLErO Of-
HOM rucrorpamme. A: 6-4acoBble NHTepBanbl. I3amepeHns wymMoB B rpaBn-rpagueHTHON
anTenHe “Ynutka', Mockea, 8 mapta 2000 r. b: 1-MuHyTHbIE nHTepBanbl. VI3mepeHus
ansa-aktusrocTn 23°Pu, Antapktuka, 1 maprta 2003 r. B: untepsanel no 0,013 cekyH-
abl. TeHepaTop 44 klu, MNywwuHo, 6 mapTa 2006 r.
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DppekT BAMIKHER 30HBLI B MPAMOMAMHEHOM MOHUMaHUKW O3HAYaeT,
4yTO faHHas maes bOpMbl, 3a[jlaBaeMasi BHELUHEA NPUYUHON, XapakTepu-
3yeTCs onpefeneHHbiM “Bpemerem xu3uun'. [louemy-To 3TO BpemMst XuU3HuU,
KaK MpaBunsio, PpaBHO BPEMEHW, COOTBETCTBYHOWEMY ABYM TMCTOrpamMmam,
HE3aBNCUMO OT UHTEPBAJa BPEMEHUN, COOTBETCTBYIOLLErO OGHOW MCTOrpaM-
Me. .. Mol MHOrO pas, Ha MPOTSXKEHMU PSAA JIET MbITAIMCh N3MEPUTDL 3TO
“BpemMsi xu3HU ngen dopmbl’. C 3TOW LENbIO CTPOUAN FUCTOrpamMMbl MO
OTpPE3KaM BPEMEHHbIX PSILOB PA3HOW AJNTENBHOCTU. Tak, Y4TO OAHA rMCTO-
rpaMmma (OAVIH IAHTepBaJ'I) COOTBETCTBOBAaJla MHOM'MM 4Y4acam, OOHOMY 4Ha-
Cy, WeCTU MUHYTaM, OAHOW MUHYTe, OAHON CekyHme... YAWBUTENbHLIM
obpazom 3ppekT ONMKHENR 30HLI OT 3TOr0 He M3MeHsnca — Haumbosnee
BEPOSITHOIM CXOAHOW rMCTOrpaMMoil OKa3biBanach DanXaiiwas, coceaHss.
JTa dpakTaNbHOCTL NPON3BOANT MUCTUYeCKOe BredaTtneHune. Mbl Hage-
eMCA NPOACHUTL 3TY MUCTUKY NMPW UCCNeAOBaHUAX elle 60nee KOPOTKNX
NHTEPBAJIOB BPEMEHUN — B TbICAYHbIE N MUMJIMOHHBIE AOJIN CEKYHAbI.

“IbpekT 6AMKHER 30HBIT MNNIOCTPUPYET pUCyHOK 4-1.

Mpupoga “sdphekTa GANXKHEN 30HBI, 33KOHOMEPHOCTI, ONPEAENstoLWNe
BbIPaXKEHHOCTb 3TOro adhchekTa gasnekn oT paspewenns. PpakTanbHOCTb
scpdpekta — npusHak ero cnoxuoctu. ObbacHeHne atoro sdpdpekTa aeii-
CTBMEM “‘BHELLHER CUJIbI” BBI3LIBAET Y MEHSI COMHEHUSI NOCIE ODHapy>XeHus
B. B. CrpesnkoBbim 3T0ro adppekta B peanusaumsax cucrembl andgepen-
UNaNIbHBIX YPABHEHUs, MMEKLWX XapakTep “nuHamun4deckoro xaoca” [30].
B stom cnyvae adppekT OGaMKHER 30HBI SIBHO MMEET ajrOpUTMUYECKYIO
npupoay. Kak a1oT dpakt cootHocuTcs ¢ acppekTomM BavKHel 30HbI B hu-
3MYECKUX MPOLECCAX — HE MOHATHO.

4.2 “Ddrhekt BGnMxKHEN 30HbIT 3aBUCUT OT HaNpassieHUS B NPO-
CTpaHcTBe.

3aBucumMocTb 3bpekTa BNMKHER 30HLI OT HaMpaBAEHWS! B NPOCTPAHCTBE
nposiBunack yxe npu nameperusix sonusn Ceseproro nontoca (cm. rna-
By 8). Tam 3TOT 3(peKT NoUT MCHe3 1 ObINO ECTECTBEHHBIM €r0 0DBAC-
HUTb OTCYTCTBUEM (YMEHBLUEHNEM) M3MEHEHNI KapTUHbI 3Be3AHOrO Heba
Npy CyTOYHOM BPaLLEHUN 3eMAN — OTHOCUTESIbHBLIM MOCTOSIHCTBOM 3TOIA
kapTuHbl. OHaKO, B ONbITax C KOMMMATOPOM, HanpaeaeHHbIM Ha [Nonsp-
Hyto 3Be3ay (rnasa 11) npu nposegerun uamepennii 8 MywmHo (54° c.w.)
ncyesHoseHne 31oro 3dpcpekta Tak 0OBACHNTL ObILIO HEBO3MOXHO. Bechoi
2009 r. ObIIO BBLINOSHEHO CpaBHeHUE 3pdekTa BANXKHER 30HBI B 3aBUCHU-
MOCTW OT HanpaefieHWii KOJNMMATOpPOB B NMpocTpaHcTee. S cpaBHuwa pe-
3y/IbTaTbl Pa3HbIX BAPMAHTOB OLHOBPEMEHHbIX NapHbIX uamepenuii 2005 .
anbda-akTusrocTn 23°Pu: 1) ¢ konAnMaTopom, HanpasieHHbIM Ha 3anag,
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Puc. 4-2: Sdbpekt BavkHeli 30HbI B 2 pa3a Bbille Npy U3MEPEHUSIX C KONMMATOPOM,
HanpaeneHHbiMm Ha CosiHue, 4em npy HanpaeneHun kossmmatopa Ha 3anag. [pu Ha-
npaeneHun Ha MNonspHyto 3Be3ay adbdpekT BnmkHeli 30HbI OTCYTCTBYET.

2) ¢ konnumaTopom, Hanpasnentbim Connue n n3mepennin napsi 8 2003 1. ¢
KOJUIMMATOPOM, HaMpaB/ieHHbIM Ha 3anaj v 4) ¢ KOAIMMATOPOM, Hamnpae-
NeHHbiM Ha MNonsaphyro 3Be3ay. Pesynbtatel okazanuce ‘Bnevatnstowumn’
(puc. 4-2): Hanbonee spko 3heKT OAMKHEN 30HBI MPOSBUICS NpA U3~
MEPEHNAX C KOJUTNMATOPOM, HaNpaBJA€HHbIM Ha COJ'IHLI'e — BbIPAa>XE€HHOCTb
abcpekTa 346Ch OblNa NOYTM B 2 pa3a Bbllle, Y4EM MpU n3MepeHusix ¢ 3a-
nagHblM KoauMaTopom. [poTuBONONOKHEIM 0DPa30M — BbIPAaXKEHHOCTb
sppeKTa Npn N3MEPEHNSAX C KOMMMATOPOM, HanpasaeHHbiM Ha lMonsipHyto
3Be34y Oblna MoYTM B 2 pa3a MeHbLUE, YeM MpU U3MEPEHUAX C 3anagHbiM.




lasa 5

OkonocyTo4Hble nepuoabl

OGHapy>eHue CyTOYHOrO Neproaa B NOSIBAEHNM MMCTOrPaMM CXOAHOI op-
Mbl TAKXXE, KaK 1 o6Hapy>KeH|/|e CVHXPOHHOCTN MO MECTHOMY BPEeMEHWN NMO-
ABNEHNS CXOAHBIX rMCTOrpamMm 1 3pdekTa BAVIKHER 30HbI, OTHOCUTCS K
caMbiM BaxkHbIM pesyastatam 80-90-x rogos (puc. 40 B 1-ii yacTn).

CyTO4HbIi Nepuof, N CMHXPOHHOCTbL MO MECTHOMY BPEMEHMN O3HAYatoT
3aBUCHMOCTL N3MeHeHMiA (hOpMbl MMCTOrPaMM OT BpaLLeHUs 3eMamn BO-
Kpyr cBoeii ocu [50]. BbipaxxeHHOCTb CYyTOHHOrO Mepruoja B PasHbIX OMbl-
Tax pas3inyHa. ITO BMAHO B Pe3yabTaTax CPaBHeHUst (hOPMbl TMCTOrPamMM,
NOCTPOEHHbIX MO 60—T|/| OAHOMWHYTHbIM N3MEPEHNAM aJ'Ibea—aKTI/IBHOCTVI
npenapata 23°Pu B naTu onbiTax B pasmbie gatsl 2002 r. (Tabauua 5-1 un
puc. 5-1).

3TI/I pa3nnymna, Kak nu Cam CyTO‘-IHbII7| nepuoa, He ABNAATCA CneacTBnem
KaKON-nnbo CBA3M ¢ “aHTPONOreHHOR ' CYTOYHOR aKTUBHOCTLIO, N3MEHEH M-
SAMU TEMMEPATYPbl, HANPSAXKEHNS B INEKTPUYECKON Lienn v T.0.

34€ecb NposIBASAIOTCS LIEHHbIE CBOWCTBA '‘TMCTOrpaMMHOrO METOLA aHa-
nM3a BpeMeHHbIX psagos’. Jliobble M3MeHeHNs YCAOBWIA N3MepeHnii MoryT
OTPA3NTHCA NNWb HA CpeaHEM YPOBHE U3MEPACMbIX BEJINHUH. 3TO MOXET
MPOsSIBUTLCS B BUAE Pa3INYHbIX TPEHAOB — OTHOCUTENBHO HU3KOHYACTOTHBIX
U3MEHEHUI CpefHe-apupPMETUHECKUX BEINYMH, KOPPENMPYIOLWNX C U3Me-
HEHVAMU TemnepaTypbl, BAAXKHOCTU 1 T.n. [pn nsmepenusix npubopamu
kKoHCTpykummn . A. PybuHwTeiina HUKaKMX TPEHOOB He BUAHO.

Ho paxe korga HabniogatoTcss HU3KOYACTOTHBIE U3MEHEHWUS CPEfHUX
Be/MUNH (TPEHABI), OHM HE MOTYT U3MEHATb POPMY TUCTOrPAMM.

N3mepenns anbda-akTMBHOCTA, KaK OTMEYEHO B rnaee 1, umeroT npn
3TOM 0COobble NpenMyLLecTBa, NOCKOALKY OHU nayT B noruke 0,1 — peru-
CTpUpYeTCsi TOMBKO CaM aKT pacnaja, He3aBMCMMO OT OCODeHHoCTel co-
OTBETCTBYIOLLErO MMMNYAbCA, @ NOPOr AUCKPUMMHALMN CTOJMb BBICOK, YTO
N3MEHEHNA aMNNTYAbl NMNYyNbCa, O6yCJ'IOBJ'IeHHbIe TPUBUANbHbIMW NpNYi-
HaMn ANCKPUMWHNPYOTCA. TaKVIM 06pa30M, HEOAWHAKOBOCTb BbIPaAXXEHHO-
CTU CYTOYHbIX NEPUOLOB B Pa3HbIX OMbITAX, KAaK N BblPaXXEHHOCTL 3dhhekTa
GAVKHEA 30HbI N CUHXPOHHOCTW MO MECTHOMY BPEMEHMN, MOXET ObiTh OT-
pakeHneM (PyHAAMEHTANIbHBIX NPOLECCOB.

B tabavue 5-1 npuBeneHbl HENOCPEACTBEHHbIE Pe3yNbTaThl onpeaene-
HUS 4nUCna nap cxofHbiX 60-MUHYTHBIX FTUCTOrPaMM B 3aBUCUMOCTU OT Be-
JINYNHBI Pa3fensoWero ux nHTepeana epeMedn. BugHa cpasy otHocnTens-
HO BbICOKAsi BEPOSITHOCTb CXOACTBA Oavxaiwmx cocepeii (adpbekt Oamx-
Hen 30Hb|) N OTHOCNTEJNIbHO BbICOKaslh BEPOATHOCTb CXOACTBA FMCTOrpamMmm
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UHTEPB. | AaTbl Havyana usmepenuii, 2002-i rog,

Hacsl 17.02 | 18.03 | 15.04 | 14.06 | 11.07 | cymma | CpeaH. | KOPeHb
1 118 79 86 66 76 425 85 20.6
2 65 36 44 35 64 244 49 15.6
3 76 30 39 36 50 231 46 15.2
4 60 38 53 34 27 212 42 14.6
5 45 40 28 31 40 184 37 13.6
6 27 32 20 21 42 142 28 11.9
7 34 48 29 17 46 174 35 13.2
8 45 30 29 22 24 150 30 12.2
9 37 32 27 20 31 147 29 12.1
10 41 36 29 35 33 174 35 13.2
11 51 44 57 30 49 231 46 15.2
12 37 34 42 27 45 185 37 13.6
13 34 36 39 23 40 172 34 131
14 52 22 38 20 50 182 36 135
15 33 32 33 23 38 159 32 12.6
16 52 39 35 13 53 192 38 13.9
17 62 39 45 22 44 212 42 14.6
18 38 45 43 25 34 185 37 13.6
19 45 39 38 17 39 178 36 13.3
20 34 39 46 26 45 190 38 13.8
21 39 33 45 27 34 178 36 13.3
22 44 42 36 32 35 189 38 13.7
23 71 37 57 55 54 274 55 16.6
24 91 111 7 64 106 449 90 21.2
25 53 49 52 55 60 269 54 16.4
26 39 35 57 35 43 209 42 14.5
27 37 33 23 28 42 163 33 12.8

cyMmma 1360 | 1110 | 1147 839 | 1244 | 5700 | 1140

Tabnwnua 5-1: HYncno nap cxofHbIX rMCTOrpamMM B 3aBUCMMOCTU OT MHTEpBana BPEMEHU
MEXAY HUMU.
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Puc. 5-1: BeposTHOCTb peanusaunn 1-4acoBbiX rMCTOrpamMmm CxOAHOU popmbl B 3aBu-
CAMOCTI OT MHTEPBaNa BpeMeHn Mexay Humu. Mamepenus ansca-aktusHoctn 23°Pu B
mapTte-utone 2002 r. B MNywwHo (Tabnauuya 5-1). Mo ocu abcuncc — vHTEpBanbI, Yacs.
Mo ocy opgnMHAT — 4YMCAO Nap CXOAHbIX FTMCTOrPaMM.

1 2 3 4 5 6 7 8 ¥ 10 11 12 13 14 15 16 17 18 19 20 A 22 23 4 2 26 27 228 29 W I} 2 A

Puc. 5-2: ddbcpekT “6amkHeil 30HbI" 1 OKONIOCYTOUHBIA NEPVIOF MOBTOPHOrO MOSIBAEHNSA
1-4aCOBbIX MMCTOrPaMM CXOAHON pOPMBbI NP N3MepeHsX anbda-akTusHocT 239Pu 1-2
mapTa 2003 r. Ha cT. HoBonasapeeckasa B AHTapkTtuge. Ocu Kak Ha puc. 5-1.
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Puc. 5-3: Pe3aynbTaThl CpaBHEHNA OQHOYACOBLIX FMCTOrPaMM, NMOCTPOEHHbIX MO Pe3yb-
TaTam nsmepennii ansda-aktusHocT 2°Pu ¢ 7 no 15 nons 2000 r. B MywwHo. Becero B
psipty 66110 143 4acoBbix rucTorpamMmmbl. CpaBHEHME C MOJHBIM MepemelLrBaHnem (paH-
pomusayueii) seinonHuna T.A. 3enyenko. BuibpaHo 1592 cxoxunx napsi. Mo abcuuncce
— unHTepBanbl (4acsl). [pekpacHo BuAHbI BavxHsAs 30Ha, NuKK Ha 24 1 48 4vacax.

LIy

27| -

o T T T T T T T T I T
1.00 7.00 13.00 19.00 25.00 31.00 37.00 43.00 49.00 55.00

VBennyeHHblii pparmeHT puc. 5-3.
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Puc. 5-4: Pe3ynbTaTbl CpaBHEHMNS1 O{HOHACOBbIX MCTOrPaMM, MOCTPOEHHBIX MO PE3YJib-
TaTam usmepeHuii B Mywuro ansca-aktusHocty 23°Pu ¢ 18 mas 1998 r. 148 ogHoua-
coBbix ructorpamm. BeibpaHo 1408 cxoxux napbl. Becero B pagy 6bino 143 4vacoBbix
ructorpammbl. CpaBHEHME C NMOJIHBIM MEPEMELLUNBAHNEM (PAaHAOMM3ALMEN) BbINOAHINA
T. A. 3eHuenko. BbibpaHo 1592 cxoxux napbl. o abcuyncce — nHtepsansl. HYacbl. OyeHb
XOPOLLO BUAHbI OVKHAS 30Ha, 24, 48, 72 4ac. nuku.

60

487

247

p T T T T T T T T T
1.00 10.00 19.00 28.00 37.00 46.00 55.00 64.00 73.00

VBennueHHblii pparmeHT puc. 5-4.
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Puc. 5-5: Pe3ynbTaTbl 3KCNepTHOro CPaBHEHWSI TMCTOrPaMM MPU U3MEPEHUAX anbda-
aktueroctu 23°Pu 8.07.2000 r. ¢ paHaomusauyyeii n 6e3 paHgoMusanmm.

Npu BENNYWHE VHTEPBana, paBHoro 24 yacam (cyTouHblii nepuoa). Beipa-
XKEHHOCTb 3TUX 3PPEKTOB B KAXKAOM OTAENLHOM OnbITe paznu4Ha. MNonxas
CTaTUCTUYECKAS [JOCTOBEPHOCTL AOCTUraeTCsl Npu CYMMUPOBAHUMA pacnpe-
neneHnii Bcex nsAtu onbiToB. Cnegyer OTMETUTb, YTO YUCIO HARAEHHBIX
CXOpHbIX Mo hopMe Nap rucTorpaMm CoCTaBuio Beero okono 4% ot obuie-
ro 4yncna 140000 cpaBHeHWiA, NpoBeAeHHBIX B NATA OMbITaX.

CymmapHoe pacnpepenenmne nsobpaxero Ha puc 5-1 B tabnuue un na
puUCyHKe BUAHO, 4TO Hambonee BepOsiTHA MOBTOPHAasi peanu3auusi rmcro-
rpamm CxXOfHOWR hopMbl B Bamkaiillem cocefiHEM WHTEpBasie BPEMEHU 1
yepe3 24 yaca. DTU 3KCTPeMyMbl OTAMYalTCs OT “poHa” Ha 8-10 Benu-
YMH CPEAHEKBAAPATIHHOMO OTKJIOHEHNS — KOPHE KBaApaTHbIX OT BEAUYH
skcTpemymoB. OTCIOfa SICHO, YTO BEPOSAITHOCTL CAYYARHOrO NOJyYeHns Ta-
KUX 3KCTPEMYMOB ‘‘ncHesatoe mana’.

MN30bpaxeHHas Ha puc. 5-1 kKapTiHa OTHOCUTENBHO JIEFKO BOCMPOU3BO-
anma. naoctpauveil yHNBEPCANbHOCTM 3TOM KapTUHbI MOXET ObITh pu-
CYHOK 5-2, rie nokasaHo aHaNOrM4YHOE pacnpesesieHne, NoayHEHHOE Mo 13-
MepeHusim B AHTapkTuge.

Pacnpegenerus, nzobpaxeHtbie Ha puc. 5.1 n puc. 5.2 nonyyeHbl MHOO
MpyU CpaBHeHUU ructorpamm 6e3 pangomusauuu. [pyu gocTaTouHO aKkKy-
paTHoii pabote n 6e3 paHOOMMW3aLUWW MOMYHAKOTCS BMOJHE AOCTOBEpHbIE
pe3ynbTathl. B HauanbHbIi nepnoa ncnonb3osanus nporpammsl J. Moxap-
CKOrO Mbl OCYLLECTBASAAN "KOHTPONABHOE CPaBHEHME OfHOrO U TOrO XKE Ma-
Teprana ¢ paHgomu3saumneii n 6e3 vee. [lns onpegeneHus CyTouHbIX nepu-
ofoB 370 6bo cgenaHo T. A. 3eHuenko. Tak, Ha puc. 5-3 u puc. 5-4 —
n300parkeHbl pe3ynbTaThl €e CPABHEHUW PaHAOMU3MPOBAHHbLIX PAAOB M-
CTOrpamm, MOCTPOEHHbLIX MO pe3ynbTaTaM U3MepeHUst asbda-akKTUBHOCTY
239Py B mae 1998 r. u B ntone 2000 r.
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Ha puc. 5-5 conocTtaBneHbl pe3ynbTaTbl CPaBHEHWS OAHOWM U TOW >ke
NOC/IEA0BATENBHOCTY FUCTOrPAMM MOJNYYEHHbIE MOC/E pPaHAOMU3aunn
(T. A.3enH4enko) n 6e3 pangommuzauyun (C. 3. LLHons).

OCHOBHOIN pe3ynbTaT 3TUX NCCNEA0BAHNA — ODHApY>KeHNe OKONIOCYTOY-
HOrO MEPUOJA Pe3KOro YBEJINUEHNSI BEPOATHOCTN MOBTOPHONW peanu3saunn
FMCTOrpamMm CxOgHOW (popMbl — Bbl1 MHOrOKPaTHO BOCMPOW3BEAEH NpU
NCCNefOBaHUAX NMPOLECCOB Pa3HOl NpuUpoabI.




lasa 6

3Be3Hble CyTKuU

17 pekabps 1999 r. s (He nepsbIli pa3) pacckasbiBas o paboTtax no “mak-
pockonuyeckum dpayktyaumam’ s NHctutyte KocMnyecknx nccnegosanuia
PAH na cemunape J1. M. 3enenoro. Beino nonesHoe, gobpoxenartensHoe
obcyxpaerune ¢ ydactuem M. H. Hozgpauega, J1. M. 3enenoro, Cr. V. Knu-
moBa, . H. 3actenkepa n gpyrux. lMoytn 3a 20 net go atoro cemuHapa y
MeHst Obln O4eHb NOse3HbIl (Ncuxonornyeckn ocobernHo) pasrosop ¢ Kopu-
em [nbnyem ManbnepuHbiM — Mbl €Xafnn TOrga BMECTE B MIEKTPUUKE 13
3eeHuropoga. Tenepb Kpuii Wby ckasan, 4To 3a npolegluee ¢ Tex nop
BPEMSl 51 3aMETHO "‘MpOABMHYACA", HO CYTOYHBIW nepuog ¢ warom B 1 yac
mano ungopmatuser. HyxHo obs3aTenbHO NCCNeAoBaTL OKONOCYTOUHBIN
neprog xoTs Obl ¢ 1-MUHYTHbIM pa3pelseHuem. BrionHe BO3MOXHO, 4TO
pedb MAET He O conHeuHbix (1440 muHyT), a o 3Be3gHbIX (1436 MUHYT)
CyTKax.

Ero cnoBa npoussenu Ha meHs 6onbwoe BnedatneHve u 19 aekabps
S Ha4an MHOromecsidHyto paboty B atom Hanpasneruu. K nety 2000 r.
6611 nonyyeH nepBbili pesynsTaT. [pu nccnefoBaHMN OQHOMUHYTHBIX FU-
ctorpaMm (MOCTPOeHHbIX Kaxkgasi No 60-Tn OJHOCEKYHAHBIM N3MEPEHUSM
anba-aktneroctn 28Po, soinonnenubix M. M. 3sepesoii 8 HUSAD MIY),
n3 npumepHo 200000 npomsBefeHHbIX CpaBHeHWii Obino BhibpaHo 14552
cxogHbix napel. VIx pacnpegeneqve no pasgensiowym mx OGHOMUHYTHbIM
MHTepBasaM NpencTaBieHo Ha puc. 6-1.

Kak BugHo Ha aTom pucynke, npeackasanue K. U. TansbnepuHa nog-
TBepaunock. C Tex nop A HaxoAw, NEepuoOf PaBHbIA 3BE3[HLIM CyTKaM,
MHOIrme n MHOrne AeCATKnM pas. ﬂ'ﬂﬂ 3TOro OKa3anoCb HEHYXXHbIM MHO-
rOMeCsiHHOe WUCCMEAOBAHNE MHOrOYaCOBLIX PSAOB W3MEPEHWA MO MHOMMM
COTHSIM FACTOrpaMM B psigax (Kak 3TO CAENaHO s nocTpoeHus puc. 6-1).
[ocTaTouHO CpaBHUTL AeTanbHOE pacnpeaeneHmne BEpOITHOCTY NOSIBAEHUS
CXOfHbIX rucrorpamm B mHTepsane 1434-1444 munyT, 4TobbI yBUZETH DO-
Jlee UAKN MeHee Pe3Kuii IKCTPEMYM MMEHHO Ha 1436 MuHyTe. 3TO MOXHO
caenatb 33 oguH pabounii geHb. Ybeamewncs B 4OCTOBEPHOCTN 3TOrO (he-
HOMeHa, A pewmnn coobwmnTte 06 3tom H). U. Tanbnepuny. Ho on ymep 28
nekabps 2001 .

Beugy npuHUnnuanbHOR BaXKHOCTU BLIBOLA O PABEHCTBE OKOJIOCYTOY-
Horo nepuoga 1436 MuHyTaM, COOTBETCTBYIOLLME UCCAE[OBAHUS Oblan no-
BTOPSIEMbl MHOTOKPATHO, B OMbITaxX C MIOCKAM OTKPbITHIM AETEKTOPOM 1 B
OMbITax C MCMNOJb30BaHWEM KOMIMMATOPOB. B 3Tux onbitax obHapyxunnce
HOBble (DEHOMEHbI, CBUAETENLCTBYIOWNE O BaXKHOCTW MPOCTPaHCTBEHHOM
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Puc. 6-1: BeposaTHOCTb MOBTOPHOrO MOSIBAEHNS TMCTOMPAaMM CXOLHOW hOpMbl BO3pac-
TaeT C NeprofoM paBHbIM 3Be3AHbIM CyTkam 23 4. 56 MuH. [na nocTpoeHus 3Toro
pacnpegenerusi bono npoeegeno okono 200000 cpasHeHnii n BbibpaHo 14552 cxopHble
napel ructorpamm [17]. OueHka Pj no runepreomeTpnyeckoMy pacnpefeneHumio.

OpMeHTaLuN AeTEKTOPOB U NCTOYHNKOB. QHAKO, FABHLIM OCTaJICs BbIBOA:
opMa rucTorpamm 3aBUCUT OT IKCMO3ULUM OTHOCUTENLHO Chepbl Heno-
LBUXKHBIX 38€3f, (Mnm “xpycTanbHoro csoga Hebec', Kak rOBOpUN MO3TbI).
270 BbIBOAWAO “MpuUHMHY’ MaKpOCKOMMYeckux (payKTyauuii 3a npegesnbl
ConHeyHoii cuctembl. 3anax/io AbIMOM KOCTPOB WHKBU3MLNN.

B kauectBe npumepa ganee gano nogpobHOe onmcaHme onpeaeneHuns
BEIMYUHbBI OKOJIOCYTOYHOIO Nepruoja Mo pesynbTaTaM U3MepeHuii, npose-
OEHHBIX C UCMNOJIb30BAHNEM '3aMafHOr0” KOMIMMATOPA, BbIPE3AtOLLEro Mo-
TOK anbcha-4acTuL, BbUIETAIOWMX NPY PajUoOaKTUBHOM pacrnaje B Hanpas-
NeHun Ha 3anag.

cTorpammbl cTpounn no 60 nocnefoBaTentHbBIM pesyibTaTam U3me-
peHuii — KaXkaas 3a CymMmapHoe BpemMs 1 MuHyTa. PesynbtaTtbl onpegene-
HNS VHTEPBAJIOB MeXAY CXOAHbIMU T'MCTOrpaMMaMy B MATU OMbITax 3TOrO
nepuoga npeacrtasneHsl B Tabanue 6-1 n Ha puc. 6-2 n puc. 6-3.

B tabanue 6-1 eugHo, yto B onbiTe 3.07.2003-4.07.2003 ¢ uHTepBa-
nom B 1434 muHyTel ObINO HaligeHo Bcero 19 ructorpaMmm; € MHTEPBAIOM
1435 muHyT Haligena 31 ructorpamma; ¢ uHtepeanom 1436 munyT 97 ru-
cTtorpamm; ¢ uHtepeanom 1437 muHyT 45 ructorpamm u T.4. 4O WHTEp-
Bana 1442 munytol. Vntepean 1436 munyt “asHo’ Bbigened. Paznunume
YaCcTOT BCTPEHAEMOCTU CXOAHBIX MTMCTOrpaMM, COOTBETCTBYOLMX UHTEPBA-
nam 1435 n 1436, — paBHo 66. Paznnumsa yactoT gns uHTepsanos 1436
n 1437 mMuHyT cocTaBnsloT 52 ructorpammel. DTy pas3finyns paBHbl Npu-
MepHO 5-KpaTHOU BENMYMHE CTAHLAPTHOrO OTKJOHEHUs! (KOpHS KBagpaT-
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Puc. 6-2: Hncno cxogHbIx nap rucTorpamm B 3aBUCMMOCTN OT BEIUYMHBI Pa3Aensiowero
UX VHTEpBasa BPEMEHN B MSATW ONbITAX MO N3MEPEHMIO anba-aKTUBHOCTM npenapaTa
239Py ¢ ncnonb3oBaHNeM KOMNMMATOPa, HAMPABNEHHOTO Ha 3anag (cm. Tabnnyy 6-1).
Abcuncca — uHTepBanbl, B MUHyTax. OpAnHaThl — YMCAO CXOAHbIX Nap rUCTOrpamM,
COOTBETCTBYIOWMNX AAHHOMY NHTEPBaY.
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Puc. 6-3: CxogHble rMCTOrpamMMbl NPy U3MEPEHMsX anbda—akTueHocTy 23°Pu peanun-
3ylOTCS C nepnofom, paeHbiM 1436 munyTam, T.e. “3eapHbiM cyTkam'. (CymmapHbie
BeAnYuHbl 13 Tabanuel Ne2.) Mo ocn abcuncc — BennyuHa uHTepeana (MuHyThi). Mo
OCK OPAMHAT — YMCJIO CXOAHBIX Nap rMCTOrpaMm, COOTBETCTBYIOLMX AAHHOW Benn4nHe
MHTepBana.
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UHTEPB. | AaTbl Hadana usmepenuii, 2000-Helli rog,

MUH. 22.06 | 24.06 | 03.07 | 05.07 12.07 | cymma | cpefH. | KopeHb
1434 25 23 19 27 31 125 25 11.2
1435 42 35 31 31 36 175 35 13.2
1436 95 82 97 92 68 434 87 20.8
1437 51 46 45 43 35 220 44 14.8
1438 33 33 45 32 28 171 34 13.1
1439 26 32 29 27 25 139 28 11.8
1440 38 23 35 38 21 155 31 12.4
1441 16 20 19 15 25 95 19 9.7
1442 19 18 9 13 11 70 14 8.4

Tabnuua 6-1: Hucno nap CxogHbIX rMCTOrpamMM B 3aBUCUMOCTU OT BEJINYUHbLI OKOJIO-
CYTOUHOro MHTepBana. Mamepenns ansga-akTueHocTu npenaparta 23°Pu ¢ “sanagHbiv”
KOJIJINMATOPOM.

HOro 13 NOJIYHE€HHbIX BeJ'IVI‘-H/IH), T.€. 2TO 3HAYWUT, 4YTO, NMPUN MaAXOPUPYHO-
Wweii oueHke no 3akoHy [lyaccoHa, BepOSTHOCTb ClyHaliHOro noJy4YeHus
Takoii BennunHbI pasnuuus P — menbwe 1074, Beero B 3Tom onbiTe 6bi0
nposeaeHo 6282 cpaBHeHus. M3 Hux HaligeHo 329 cxofHbIX nap rucro-
rpamm.

Y0061 yOEANTLCSA B 4OCTOBEPHOCTY NOYHEHHOW KAPTMHBI Mbl MOBTOPU-
JIN 3TOT ONBIT NATH pas T.e. BbINOAHWUAKN cpaBHeHre 31400 nap ructorpamm.
Bo Bcex nsATmM onbiTax KapTuHa okasanack uaeHt4Hol (puc. 6-2). MNonxas
[OCTOBEPHOCTb BbIBOAA O HAJIMYNKN NEPUOAA NOBTOPHOrO NOABAEHUS TACTO-
rpamMm AaHHoOW ¢opmbl, pasHoro 1436 muHyTam cneayer U3 CyMMapHOro,
no BCEM NATW ONbiTaM, pacnpedeneHnsa 4ncna nap Cxo4HblX rmctorpaMm
no nHtepeanam — crtonbey B Tabnuue 6-1 “cymma” n puc. 6-3. Bugho,
4YTO MHTepBan B 1436 MUHYT pe3KO BblAeNSeTCA B CYMMApHOM pacnpefe-
nennn. Muk Ha 1436 wHTepBane npumepHo Ha 10 cTaHZAPTHbLIX OTK/IOHE-
Huli (0kono 10 KopHeli KBaApaTHbIX U3 CPeAHEN BbICOTbLI MUKA) OTNYAETCS
OT COCEAHUX BEIMYMH). ITO COOTBETCTBYET P<10715). Mpwn atom cnepyet
OTMETWTB, 4TO BbLICOTA ITOrO 3KCTPEMYMa COCTABJIsieT BCero okosio 12%
OT MaKCUMAJIbHO BO3MOXKHOTO. {MakcnmansHO BOSMOXKHAS BbICOTA TaKoro
nrKa paBHa YWCNYy FACTOrpamMM B pagy — B JaHHOM ciydae 698 B ogHOM
onbiTe n 3490 B cymme Bcex natu onbiToB. CyMMapHBbIii MUK, COOTBETCTBY-
towmin uHtepsany B 1436 munyTt pasen 434, T.e. 12,5% o1 makcumansHo
BO3MOXHOIi BbICOTbI.)

Yumcno cxofHbIx map rucrorpamm CocTapfsieT HebonbLUYIO Ao, BCe-
ro okoso 5% OT 3TOro Ymcna BO3MOXHbIX codeTanuii. (B cymme B natn
onblTax HaligeHo Bcero 1584 cxopHbix napel n3 31400 npocMOTpeHHbIX CO-
YeTaHuii.)
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Puc. 6-4: Mpu nsmepennsix anba-aktusHoctn 23°Pu geTekTopamu, pacnonoeHHbIMI B
NA0CKOCTH, napasnenbHoii nuockoctn HebecHoro skeatopa, Habntopaetcst gBa pasgesib-
HbIX NepMoAa: PaBHbIiA 3Be3aHbIM CyTKam (1436 MrHYT) 1 conHeudHbiM cyTkam (1440 mu-

HYT).

Ha puc. 6-2 BugHO, 4TO BO BCEX MATW OMbITAX 3aBUCUMOCTb BEPOSIT-
HOCTW peann3auum CXOLHbIX MMCTOrpaMM OT BEAUYHMHbI PA3LEIOWEro UX
MHTEpBana BPeMeHn OgMHAKOBA. JJOCTOBEPHOCTb CYLIECTBOBAHMS NEPUOAA,
paBHoro 1436 mMuHyTam o4eBmgHa u3 puc. 6-3.

Mbl npoBenn Takxe AeTanbHOE UCCNENOBAHUE CTEMEHU BblPaXKEHHOCTU
nepuoga ‘3BesfHble CYyTKW' B 3aBUCUMOCTM OT BPEMEHWN COJIHEYHBIX CYTOK.
C 57Ol uenblo conHeyHble CyTKK, (paBHble 24 vacam) Obinn NOAEneHb! Ha
BOCEMb TPEX4acoBbIx 'nonoc — no 180 04HOMUHYTHLIX FUCTOrPAMM B KaX-
o nonoce — 1-3 vaca, 4-6 vacoe, 7-9 yacos n 1.4. o 22-24 yaca. beun
B3ATbl HEMPEPbIBHbIE M3MEPEHNS HA NPOTs>keHun 12 cyTok ¢ 4 no 16 mapTa
(skntounTensHo) 2001 r. u onpepesneHbl OKOIOCYTOHHbIE NMEPUOAbI YBEU-
YEHUs1 BEPOSITHOCTY MOBTOPHOrO MOSIBAEHUS TMCTOTPAaMM CXOLHOW hOpMbl
ONs1 KKAOM Tpex4yacoroli nonockl Bcex AseHaauatn cytok. CpaBHuBanu B
KaXkJoli nonoce rucrtorpammel 4 MapTa ¢ ructorpammamMm 5-ro mapra, ru-
cTorpamMmmbl 5-ro mapTta ¢ ructorpammamn 6-ro, ructorpammbl 6-ro mapra
C ructorpammamu 7-ro v T.4. PesynbtaThl aHanusa B kakgoii nosnoce bbian
CYMMUPOBAaHbI 1 MOJIYYEHA BblPaXKEHHOCTb NEPNOAOE ‘3BE34HbIE CYTKU BO
Bcex nosnocax. B kaxpoii BpemeHHol nosoce Ob110 npocmoTpeHo no 19400
nap ructorpamm. Obuiee ans BCex 8-Mu NONOC YUCAO MPOCMOTPEHHBIX Nap
ructorpamm paeHo 155520.

2Tn pe3yneTaThl NpefacTaBieHbl B Tabnuue 6-2. CymmapHas kapTuHa
L0151 BCEX BPEMEHHBIX NONOC M30bpakeHa Ha puc. 6-4.

Kak BngHo B Tabnuue 3 sKCTpemym, COOTBETCTBYIOLLMIA 3BE3[HbIM CyT-
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Kam, T.e. 1436 muHyTam, B HanbosbLLUEH CTENEHN BbIPaXKEH B BEYEPHUE Ya-
cbl — 0T 19 go 24 yacoe. B HanmeHbLuel cTeneHn 3TOT nepnog, nposiBuICs
B yTpeHHue Yacbl 7—-9 4acos. Hackonbko CyuiecTBeHHO 3TO pasniuyme, cTa-
HET KOFﬂ.a—HI/I6yp|b ACHO NP1 MHOFOKPAaTHOM MOBTOPEHNN TAKUX OMNbITOB. B
LeNoM, Kak BUAHO B Tabnuue 6-2, ycpesHEeHHbI Nepuod, paBHblid 3Be34-
HbIM CYTKaM MpOSIBNISETCA BeCbMa pe3ko. BeposaTHocTb noBTopHOI peanu-
3auun rucTorpamMm cxogHoii opmel Yepes 1436 MUHYT nNpuMepHO B ABa
pas3a Bbille, Yem B ApPYyrue nHTepBasbl BpemeHu. BeposTHOCT cny4daiinoro
nonyyeHns Takoro pesynbtata P<107°.

Takum 0bpa3om, MOXKHO ObIIO CHNTATL YCTAHOBAEHHBLIM, YTO OKOJIOCY-
TOYHBbIA Nepriog paseH 1436 MuHyTam (3BE34HLIM CyTKam).

DTOT BbIBOA Ka3asncs BrnosiHe TBepabiM. OgHako, ‘Ha camom gene’, nme-
€TCA fBa pa3fesibHbIX OKOJIOCYTOYHbIX Nepuoaa — ofuH paeeH 1436 mu-
HyTam — 3TO 3Be3gHble CyTKM, — gpyroii paBeH 1440 muHytam — 37O
COJIHEHYHbIE CYTKW.

B 2004-2005 rogbl Mbl 06paTWv BHUMAaHNE HA 3aBUCUMOCTb pPe3ybTa-
TOB U3MEpEHUIA He TONIbKO OT BPEMEHU, HE TOJILKO OT HaMpaBJEHNs BbIIETA
anbga-yvacTuL, Npu pajmoakTUBHOM pacnage, Ho 1 OT HAKJIOHA MJIOCKOCTH,
B KOTOPOUW HaxopsaTcs aetektopbl. Bce rogbl mbl pacnonaranu wsmepn-
TeNbHbIe NPMOOPbI HA FOPU3OHTANLHON NAOCKOCTM — Ha pabodem cTone.
B CBA3M C BBEAEHNEM B HaWly MPAKTUKY KOJIMMATOPOB, B psae OnbiTOB
Mbl CTaJIn pacnofiaraTb 3TW KOJMJIMMATOPbl HE B FOPW3OHTAJNILHON NJIOCKO-
CTW, a B MJIOCKOCTW, MapasiesbHoii HebecHOMy skBaTopy (T.e. C y4eToMm
WNPOTHI MECTHOCTN) WAKW B MAOCKOCTM Skauntuku. [pn 3ToM, Hapsaay ¢
nepuogom 1436 MUHYT CTan NposiBAATLCS APYroi nepuwog, paeHblli 1440
MWHYTaM, T.€. paBHbIﬁ COJIHEYHbIM CYTKaM. OTKprJ'IOCb HOBO€ HanpaBae-
Hue nccnepoBaHuii. OcHoBHas paboTa B 3TOM HaMpaB/eHUN elle Bhepe-
an. Ho cyllecTBoBaHMe ABYX HE3aBUCUMMbBIX OKOJOCYTOUYHBIX MEPUOJOB —
3BE3JHOMO N COJIHEYHOrO — MOXHO CYMTaTb JOKa3aHHbIM. MnntocTpauneii
MOryT CnyXuTh Tabnuua 6.3 u prucyHok 6-4 npeacraensiowme pesynbTa-
Tbl ONpeAcneHns OKOJIOCYTOYHbIX NEPUOAOB NPU N3MEPEHUAX CHETHUKOM
C 3anajHbIM KOJUIMMATOPOM, HAaXOASALMMCA B NJOCKOCTU, NapasuientHoi
HebecHoMy 3kBaTOpy. BugHbl aBa 3KCTpemyma, COOTBETCTBYIOLLME 3BE34-
HbIM U COJIHEYHBIM CYTKaM.

YeTkoe pasgeneHne OKONOCYTOHHOrO MEPUOAA HA 3BE3LHbLIV U COJHEY-
HbIli 03HAYAET, YTO OPUEHTALNSA UIMEPSIEMOrO ODbEKTa HE3ABMCUMO Onpe-
AENAETCA KaK OTHOCWUTEJIbHO HENOABWXXHbLIX 3BE€3A4, TAK N OTHOCUTEJIbHO
ConHua. PaspelueHue 3Tuix ABYX MEPUOAOB C TOYHOCTLIO A0 1 MUHYTHI,
KaK U CUHXPOHHOCTb MO MECTHOMY BpeMEHU C OAHOMUHYTHBIM pa3pelue-
HNEM, CBUAETENbCTBO Y3KO-HAMPABJIEHHOMO BANSHUS KOCMUYECKNX OObEK-
TOB Ha CMNEKTP amMnauTys (PIyKTyauunii u3aMepsieMbiX BEJNYMH. DTU Y3KO-
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HanpasseHHble “Nyun’, naywme oT KOCMUYECKUX Tes (rpaBUTaLMOHHbIE
BOJIHbI?), NO-BUAMMOMY, UHTEP(DEPNPYIOT B KAXKAOI TOUKE 3€MHON NOBEPX-
HOCTU, CO3[1aBasi CIOXKHYIO NHTEPAEPEHLMOHHYIO (POPMY M3yHaEMbIX HAMU
rMCTOrpamm.




lTnasa 7

CUHXPOHHOCTb MO MECTHOMY 1 abDCOMOTHOMY BpeMeHMU
B pa3HbIX reorpadunyecknx nyHKTax

Bo Bcex onbiTax, B koTopbix T. A. 3eHUYeHKO CpaBHUBaNA FMMCTOrPaMMbl MO-
C/le paHZOMM3aLMK UX NOCAELOBATENLHOCTY, S MO HECKOJIbKY Pa3 CpaBHU-
Bas ux 6e3 3awmdpoBKYU HOMEPOB U YOeAMNICS B NPUHLMNNANBHOW UAEH-
TUYHOCTM HALIMX Pe3yNbTaToB. 3aTo 0e3 nepemellnBaHust, NO MOHSATHLIM
MPUHMHAM, CPAaBHEHME MOXXHO DOblsIo OCYLLECTBASTL 3HAYNTENBHO ObICTpEe.
Takum MeTogoM Bblna NokazaHa CUHXPOHHOCTbL, C TOYHOCTBIO B 1 MUHYTY
Mo MECTHOMY BPeMEHW, U3MeHeHW (POPMbI FUCTOrpaMM MpU N3MEpeHU-
ax anbda-aktusHoctn 23Pu B Mywwmno (Poccust) w 8 Banencun (Mcna-
Hus, usmepenuns B. A Konombera); B Mywmnvo n 8 Adunax (usmepenus
B. A. Manyeniorn), namepenns anbca-aktusHoctun 2°Pu B MywmHo u wy-
MOB B 3JIEKTPOHHON cxeme B TOunucn (n3mepenmns B. A. Kamnnckoro).

7.1 CuHXpOHHOCTbL NO MECTHOMY U aBCOMIOTHOMY BPEMEHU NpU N3-
mepeHusax B MNMywuHo, 8 ApkTuke u B AHTapkTuke

Ocobo bonbwoi 0bbem paboTbl Dbl BLINOJSHEH MHOK Npu 0OpaboTke pe-
3yNbTAaTOB CUHXPOHHbLIX n3mepennii B lywmHo n Ha kopabne “Akagemuk
®epopos” Bo Bpems ApkTudeckoii (2000 r.) n Axtapktuyeckoii (2001 r.)
skcneauunii, nocbinaembix MHctutytom Apktukm n AHtapktukn B CaHkT-
Metepbypre (AAHWNIW), a Takxe B CTaLMOHAPHLIX YCIOBUSAX BO BPEMS 3U-
MOBOK B AHTapkTuge Ha cT. HoBonasapeeckasi. 3Tu pabotsl Obinu caenabl
npu Apy>XeCKOM COTpyaHuYecTse ¢ nabopatopueii npoc. O. A. Tpownyesa
— ¢ 3. C.Topwkosbim, C. H. LLIanosanoeeim, A. B. Makapesuuem, B. B. Co-
Kon0BCKNUM [3].

B 3TNX ONbITAaX, C TOYHOCTbLIO NMOPsAAKA MWHYThbI, 6b|J'|a noaTBeEpP>XAe-
Ha CMHXPOHHOCTb U3MEHEHNA (bOprI rncrtorpamMm no MECTHOMY BpPEMEHN
Ha pa3HbIX JOJIrOTax w wmMpoTtax. Kpome Toro, Mbl HEOQHOKPATHO HADMIO-
[Janu N BrOJIHE JOCTOBEPHYIO CUHXPOHHOCTL M MO abCOMOTHOMY BpeMeHu
(aHanoruuno onbity 1987 r. npu nameperusix y Mananarocckmx oCcTpoBos
u B Mywmno (puc. 39 B 1-i yactn kHuru). CUHXPOHHOCTL MO MECTHOMY
BPEMEHN O3HAYAET 3aBUCUMOCTb (bOprI rMCTorpaMm OT SKCNo3nunmn na-
6opaTop|/||/| OTHOCUTEJIbHO KAKNX-TO KOCMNYECKNX O6'beKTOB nmam OoT N3Me-
HEHMSI OPUEHTALNM OTHOCUTESILHO BblAENEHHBIX HAMPABAEHU B OKpY»Kato-
WeM NPOCTPAHCTBE, U3MEHSIIOLLMXCS MPY BPaLLEHU 3eMau BOKPYT CBOENA
ocn. CMHXpPOHHOCTBL MO abcontoTHOMY BpemeHn, Habnopaemas B HEKOTO-
pbIX OMbITaxX, NO-BUANMOMY, O3HAYAET, YTO B 3TOM Ciydae popma rucro-
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rpaMM MPeMMYLLECTBEHHO OMpeAenseTcs ‘BHeWHel cunoii’, geicTByoWwe
Ha 3eMJIl0, KaK Ha eIHOE LIeJIoe, 1 YTO Npu 3TOM 3eMAsi He 3KpaHupyeTt
3TO BJINAHNE.

Bbis10 6b1 BaXKHO YCTAHOBUTHL 3aKOHOMEPHOCTU MOSIBJEHUS U NCHE3HO-
BEHUsI NPOSIBACHUIA CUHXPOHHOCTW Mo abcontoTHomy Bpemern. JJo HacTos-
LLEr0 BPEMEHYU 3TO HE YAANOCh CAENaTh C JOJKHONW nonHoToi. Mbr pacno-
J1araem no3TOMy Jinlb CEPUEl NPUMEPOB. Tak, Ha puc. 7-1 BUAHO, 4TO ru-
CTOrpamMmbl, NOCTPOEHHbIE NO n3meperusim 31.08.2000 r. B ApkTuke, korga
Kopabsib Haxoawsics “4yTb BocTo4Hee BepnHrosa nponanesa”’ — Ha 3anagHoi
ponrote 179° v 86an3n CesepHoro nontoca (82° ¢.w.) ¢ TOYHOCTLIO A0 Mi-
HYT HabntogaeTcs cunxporHoe ¢ MywmnHo nsmeneHne popmbl rUCTorpaMm
KakK no MeCTHOMY, TaK, B MEHbLLEN cteneHm, n no a6COJ'IIOTHOMy BpeEMEHN.

11 cenTsbps 2000 r. Obina OAMHAKOBO YETKAsi CUHXPOHHOCTL 1 MO MECT-
HOMY 1 Mo abcontoTHOMY Bpemenn (puc. 7-2).

B Antapktunueckon skcneguuun 2001 ropa nepeoHa4dasnibHO Hanbosib-
Wi MHTepeC NPeACTaBAsAO BbISICHEHWE 33aBUCMMOCTU MNPOSIBJEHUSI CUH-
XPOHHOCTM MO MECTHOMY BPEMEHU OT LUMPOThI MECTHOCTU — KOpabnb npo-
wen n3 CesepHoro nonywapusi 8 KkHoe (MakcumanbHbE pasinymns wu-
poT gocturan 3geck 123°). OcHoBaHuem ans 3Tux oxmgauuii 66110 npeg-
NoNoXeHne, 4To PopMa rmcCTorpaMmM ONpeaeseTcs ‘KapTUHOW 3BE34HOMO
Heba"' Hag MecToM npoBeaeHns n3mepeHnii. Kak Kazanocb, 3T OXXngaHus
onpasganuce [3]. Mpu HaxoxpeHun kopabns B6AnM3M skeaTopa (27°21'—
25°06' c.w.; 16°21'-17°07' 3.4.) BNONHe 3amMeTHa CUHXPOHHOCTB (¢ Mywu-
HO) MO MecTHOMY BpemeHn (puc. 7-3) U HEMHOrO BbIPAXKEHA U CUHXPOH-
HOCTb N0 abCONOTHOMY BPEMEHH.

Mpy HaxoxaeHUn KOpabns B KXKHOM MOMYLUAPUN, ELLE HE OHEHb AATIEKO
ot 3kBaTopa (38°18'-35°53 10.1u.) CUHXPOHHOCTL MO MECTHOMY BPEMEHU
BbIPa>XEHa 3HAYNTENLHO Cnabee, a CMHXPOHHOCTL NO abCoNMOTHOMY Bpeme-
HU BUZHa BnoaHe 4eTko (pmc. 7-4).

Korga »e kopabnb Haxoguncs B BBICOKNX KDXKHbIX LUAPOTAX — OKOJIO
aHTapkTu4ecknx cranuunii “MonogexHas” n “MupHblii" npakTu4eckn He
BUAHO CMHXPOHHOCTU NO MECTHOMY BPEMEHW NPU BMOJIHE 4yeTKol CNHXPOH-
HOCTW no abcontoTHomy Bpemern (puc. 7-5 n puc. 7-6).

Mbl 0OBbACHWUAN 3TN 3aKOHOMEPHOCTU BCe Bosiee 3HAaYMTENbHBIM pas-
MYNEM KapTuHbl 3Be34HOro Heba Hag lNywmHo u Hag kopabnem no mepe
yBenudeHunst pasHoctu wmnpot. OgHAKo 3TO 0OBICHEHNE 0Ka3aa0Ch HEBEpP-
Hoim. Tpn n3mepenusx ansda-akTusHoCTU 23°Pu, BLINOMHEHHBIX B XOA€
AnTapktuyeckoii skcneguuuun A. B. Makapesuuem n C. H. LLIanoBanosbim
B 2003 r., B cTaLMOHApPHBIX YCOBUAX Ha CT. HoBoNazapesckas 1 cpaBHeEHUN
C n3MepeHusMn anba-akTueHocTn 23°Pu B MMyWwmMHO B MHOrOYMCAEHHBIX
OonblTax 6bIJ'Ia BAHA 4eTKasd CUHXPOHHOCTb NO MECTHOMY BPEMEHN. TaK, Ha
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Puc. 7-1: "A” n “B": CUHXPOHHOCTb peann3aunn CXOAHbIX FMCTOrpamm no abcontoT-
Homy “A” u mecTHomMy — “B” — BpemeHn npu nsmepeHusix anbda-akTnsHocT 23°Pu
31 aerycta 2000 r. B Mywwuno (K.N.3enuenko) n B Apktuke (82° c.w.; 179° 3.4.)
(C.H. Wanoeanoe) PacyeTHasi pasHOCTb MECTHOrO BpeMeHn 572 MuHyTbl. Abcumcesl —
MHTEPBanbl BPEMEHN MEXAY CXOAHBIMU OAHOMUHYTHbIMU ructorpammamu. Hyne coot-
BETCTBYeT OfMHaKoBOMY abcontoTHomy Bpemenn B [lywmHo n B ApkTuke. OpauHaThl
— 4MUCAA CXOAHBIX Map rUCTOrpamMM, COOTBETCTBYIOLIME AAHHOW BENMYNHE WHTEPBasa.
OueHnka Pj no runepreomeTpnyeckomMy pacnpefenerunto.
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Puc. 7-2: “A" n “B": CMHXPOHHOCTb peannsauumu CXOAHbIX MMCTOrpamMm Mo abconioTHO-
My “A” n mectHomy — “B” — Bpemenn npu usmepenusix ansda-aktusHoctu 23Pu 11
cenTsbps 2000 r. B Mywuno (K.W.3enuenko) n B Apktuke (82° c.w.; 167°53's.4.)
(C.H.LWanosanos). PacyeTHasi pasHoCcTb MeCTHOro BpemeHn 521 muHyTta. Abcumccs
—UHTEPBaJbl BPEMEHUN MEXAY CXOAHBIMU OJHOMUHYTHbIMU ructorpammamu. Hynb co-
OTBETCTBYET OfMHAKOBOMY abconioTHoMy BpemMeHu B [ywmHo n B ApkTtuke. OpanHaThbl
— 4MCAA CXOAHBIX NAp FMCTOrPaMM, COOTBETCTBYIOLME AAHHON BeNMYMHE nHTepeana [3]
OueHnka Pj no runepreoMeTpnyeckomMy pacnpefenerunto.
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Puc. 7-3: “A” n “B": CMHXPOHHOCTb peannsaunm CXOHbIX rMcTorpaMmm no abcontot-
Homy “A” u mecTHomy — “B” — BpemeHn npu nsmepeHusix anbda-akTusHocT 23°Pu
15 mapTa 2001 r. B MywmHo 1 Ha kopabne B AHTapkTuueckoii skcneguuymm (27°21'—
25°06’ c.w.; 16°21'-17°07’ 3.n.) Pacctosnue okono 5200 km. PacdetHas pasHocTb
MECTHOrO BpeMeHu 216-219 mMuHyT. ABCLNCChl — MHTEPBabl BPEMEHUN MeXAY CXOLHbI-
MU OAHOMUWHYTHBIMU rMCTOrpaMmanmm. Hynbe COOTBETCTBYET OfMHAKOBOMY abCONMIOTHOMY
BpeMeHu B [MywnHo n Ha kopabne. OpanHaTbl — YMCNa CXOAHbIX Nap FMMCTOrpaMm, COOT-
BETCTBYIOWNE AAHHON Bennynne nHtepsana [3]. Ouenka P; no runepreomerpuyeckomy
pacnpefeneHunio.
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Puc. 7-4: “A” n “B": CMHXPOHHOCTb peannsauny CXOAHbLIX FUCTOrpamMmM no abcontoTHOMY
“A” 1 mecTHOMY — “B’ — BpeMeHU npu M3MepeHnsx anba-akTusHoCTY 23°Pu 2 nioHs
2001 r. B MywnHo n Ha kopabne B AnTapkTuueckoii skcneguumnn (38°18’-35°53' 1o.w.;
18°27’-18°01’ B.A.) Pacctosnue okono 10700 km. PacueTHas pasHOCTb MECTHOrO Bpe-
MeHIn 76—77 MmuHyT. ABCLNCCBI — MHTEPBasbl BPEMEHUN MEXAY CXOLHBIMU OGHOMUHYTHbI-
Mun ructorpammamu. Hynb cooTBeTCTBYeT ofmnHakoBOMy abcontoTHOMY Bpemenn B [ly-
WIMHO U Ha kopabne. OpauHaTBI — HMCNA CXOAHBIX Map FUCTOrpamMm, COOTBETCTBYOLME
paHHoii BennduHe nHtepeana. Ouenka P; no runepreomerpuyeckomy pacnpegeneHumio.
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Puc. 7-5: “A" n “B": CMHXPOHHOCTb peannsauumn CXOAHbIX MMCTOrpamMm Mo abconoTHO-
My “A” n mectHoMy — “B” — Bpemenn npu nsamepenunsix ansda-aktusHoctu 23°Pu 21
anpensi 2001 r. B lMNywwHo n Ha kopabne B AHTapkTnyeckoii skcneguuun (ct. Mono-
AexHas, 67°39’ to.w.; 45°49 B.a.) PacctosHme okono 14200 kM. PacyeTHas pasHocTb
MecTHOro BpemMeHn 32-33 muHyTbl. ABCLUNCCBl — MHTEPBasibl BPEMEHN MEXLY CXOLHbI-
MU OLHOMWUHYTHLIMI rucTorpammamu. Hyne cooTBeTCTBYET O4MHAKOBOMY abCONOTHOMY
BpeMeHn B [lywmnHo n Ha kopabne. OpguHaTel — 4nMCna CXOAHbIX Map rucCTOrpamm, Co-
OTBETCTBYIOLLME AaHHOI BennyuHe mHTepBana. OueHka P; no runepreomerpudeckomy
pacnpegeneHnto.
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Puc. 7-6: ‘A" n "B": CMHXPOHHOCTb peanusaunn CXOAHbIX FMCTOrpamMm no abconoTHO-
My “A” u mecTHoMy — “B” — BpemeHn npu n3mepenunsix ansa-aktusHoctn 23°Pu 13
mas 2001 r. B MywnHo n Ha kopabne B AHTapkTu4deckoii akcneguumm (ct. MupHbiii,
66°33’ 10.w.; 92°58’ B.4.) PaccTosHne okono 14500 kM. PacueTHas pasHoCTb MeCTHOro
BpeMeHn 220-221 munHyTa. AGCUNCCHI — WHTEPBafbl BPEMEHN MEXAY CXOLHBIMU Of-
HOMUHYTHBIMW rUucTorpaMmmamu. Hynbe cooTeeTCTBYET OfMHaKOBOMY abCONIOTHOMY Bpe-
meHn B [lywunHo u Ha kopabne. OpguHaTel — 4MCia CXOGHBIX Map rMCTOrpaMm, CO-
OTBETCTBYIOLLME AaHHOI BennyuHe mHTepBana. OueHka P; no runepreomerpudeckomy
pacnpegeneHnto.
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Puc. 7-7: MNpn cpaBHeHun ¢hopMbl rACTOrPaMM, NMOCTPOEHHBIX MO Pe3y/abTaTaM M3Me-
penuii anspa-pacnaga 23°Pu e Mywwmno n Ha ct. Hosonasapeeckas (PaccrosiHne no
npsimoli okono 14500 km) 1 mapTa 2003 r. BUAHA BbICOKAsi BEPOSITHOCTL CXOACTBA IiA-
CTOrpamMm B OFHO U TO XKe MeCTHOe BpeMsi. CMHXPOHHOCTbL N0 abCONOTHOMY BpPEMEHM
He Habniopaetcs [53].
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Puc. 7-8: DdbpekT CMHXPOHHOIO NO MECTHOMY BPEMEHN MOSBAEHUS CXOAHbIX FTMCTOrPaMm
B [MywmHo n B Ha cTaHunn HoBonasapeeckas B AHTapkTuae B pasHble gun oT 1 mapTta go
22 cenTabps 2003 roga. (PacueTHas pasHOCTb MECTHOrO BpemeHn paeHa 104 muHyTam.)
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Puc. 7-9: 2¢pbekT CUHXPOHHOrO MO MECTHOMY BPEMEH M MOSIBIEHNS CXOLHBIX TMCTOrPaMm
B MNMywmHo n Ha ctaHuumn Hoeonasapeeckas B AHnTapkTuge. CpefHue gaHHble 13 7-mn
oneiToB puc. 26 [53].

puc. 7-7 BUAHA AOCTOBEPHO BbICOKAsH BEPOSITHOCTL CXOACTBA (pOPMbI TNCTO-
rpamMm B OHO W TO e MeCTHoe BpeMsi. Makcnmym cxopcTBa npuxogutcsi
C TOYHOCTbIO B 1 MUHYTY Ha pacHeTHOE 3Ha4YEHME PAa3HOCTI MECTHOrO Bpe-
menu, 104 munyTol. B namepernsax 1 mapra 2003 roga focTtoBepHOl ChH-
XPOHHOCTM o abcontoTHOMY BpeMeHn He bbiio. PeaynbTaTel cpaBHeHUs no
abCcoNtOTHOMY BPEMEHN SIBASAKOTCA, TaKuM 0DPa3oM, KOHTPOSIEM HAZEXHO-
CTU MEeTOAA CPAaBHEHWUS FMCTOrpamMm.

CUHXPOHHOCTL MO abCOMOTHOMY BpPEMEHN NHOTLA MPOSBSETCS BEChb-
Ma YeTKO, MHOTJA 3Ta CUHXPOHHOCTb COBCEM He3ameTHA. CMHXPOHHOCTbL Mo
MECTHOMY BPEMEHMN MOYTU HA MPEAEeSbHO BO3SMOXHOM Ha 3eme paccTos-
HWUU, HE3ABUCUMO OT Pa3HOCTK WMPOT, HabNIOAAETCs NOYTN BCeraa.

Beugy npnHumMnmanbHOR BaXKHOCTY 3TOMO Pe3y/ibTaTta, NPOsIBJEHNE CUH-
XPOHHOCTUN MO MECTHOMY BpemMeHun npu usmepenusix 8 [ywmHo n B An-
TapkTuae ObIIo nccnegoBaHo HeogHokpaTHo. Ha puc. 7-8 n3obparkeHsl pe-
3yAbTaTbl COOTBETCTBYIOLWMX CPABHEHNI, BBINOJHEHHbBIX MO NU3MEPEHUSIM B
pasHble aHn ot 1 mapta o 22 ceHtabpa 2003 r.

Bo Bcex cemm onbiTax bbina obHapy>keHa JOCTOBEPHO BbICOKASi BEPOSIT-
HOCTb MOSIBJIEHNS| CXOAHBIX FMCTOrPaMmM B OLHO U TO XK€ MECTHOE BpeMs.
Ha puc. 7-9 pe3ynbTaTthl 3TUX ONbITOB CyMMVPOBaHbI.

BeposaTHOCTb criyyaliHOro nosy4eHus TAakOro pesysbTaTa KMCHE3aloLWwe
Mana. DTOT pe3yibTaT — CUHXPOHHOCTb MO MECTHOMY BPEMEHW C TOYHO-
cTbio B 1 MuHYTY npu pacctosiHum mexay nabopatopusimn 14500 km —



176 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax

cam no cebe yamentenen. OgHako ero sHaqeHne (ans meHs) bonee Bcero
B TOM, YTO N3 3TOWM CUHXPOHHOCTU CNefyeT HEBEPHOCTb CAENAHHOrO MHOIO
paHblle BbIBOAA O 3aBUCUMOCTU CbOprI TMCTOrpaMm OT KapPTWHbLI 3BE3A-
HOro Heba Haj MeCTOM npoBeaeHus u3mepeHunin. 3se3gHoe HeDO Hap CT.
Hosonasapesckas u Hag lMyLWmMHO COBEPLUEHHO pa3INYHO.

CUVHXPOHHOCTE MO MECTHOMY BpemeHun, Takum 0bpa3om, onpeaens-
eTCA ANLWb Pa3NNYMEM JONTrOT 1 HE 3aBUCUT OT Pa3anyuns LWNPOT.

DTOT BbLIBOA, OBHAKO, OCTaBASET De3 0OBACHEHNS, NPUBELEHHbIE BbilLE
pe3synstathl AnTapkTudeckoii skcneauuun 2001 r. Yem obwbacusaoTcs no-
NlyyeHHbie Toraa ahdekTsl — He acHo. Bo3MOXHO, 370 CBSIZaHO C Tem, 4TO
N3MepeHNst NPOBOAMINCH MPU ABUXKEHMN KOpabsis. DTO TUNMYHAsS cuTya-
unsi. Hy)KHbl HOBBIE 3KCMEANLAN N CPAaBHEHME Pe3y/bTAaTOB, MOJIYHEHHbBIX
MpU ABVKEHVN 1 B CTALNOHAPHbLIX YC/IOBUSIX.

7.2 MectHoe v abconoTHOE BpemMs npu namepeHnsax aykrTyauuii
B WyMOBbIX reHepatopax GPS

ObHapyxeHue ceHoMeHa “Makpockonnyecknx baykTyauuii' B pesynbTa-
Tax U3MEepeHUii B LYMOBBIX reHepaTopax rnobansHoin cuctembl GPS (rna-
Ba 22) paer "Ge3rpaHnyHble’ BO3MOXHOCTW ANt UCCENOBAHMI CHXPOH-
HOCTW MO MeCTHOMY n abconoTHomy BpemeHu. B sToli cucreme Ha npo-
TSXKEHNN MHOIMMX NET NpPOBOAATCA €XKECEKYHAHbIE U3MEPEHNA B AECATKaxX
reorpapmyeckmx MyHKTax pacnonoxeHHbix ‘no sceli 3emne’. Tam BugHbl
BCE OCHOBHbIE, MHTEpecyowme Hac, apdekTol — “BavKHAS 30Ha", 3Be34-
HbIE 1 COJIHEYHBIE CYTKMN, CUHXPOHHOCTb MO MECTHOMY M MO abCoNOTHOMY
BpeMenun. ‘OcTanock TONLKO' peasn30BaTh OTKPbLIBLUMECS BO3MOXXHOCTU
N BbIACHUTb 3aKOHOMEPHOCTUN NPOABAECHNA CUHXPOHHOCTN NO MECTHOMY 1
abcontotHomy Bpemern. OcobeHHO MHTEPECHbIM NPEACTaBASETCS BOMPOC O
3aKOHOMEPHOCTSIX MOSIBJIEHNS N UCUE3HOBEHUSI 3(P(EKTa CUHXPOHHOCTY NO
abCoOMOTHOMY BPEMEHW B HAfEXAe CBA3aTb NX C KAKUMU-TO KOCMON3N-
YECKUMU SBNIEHNSAMU.

7.3 MposBneHns CUHXPOHHOCTU NO MECTHOMY 1 abCOMOTHOMY Bpe-
MeHW B 3aBUCUMOCTU OT HaMpasfeHUs KOJA/IMMaToposB

MpencraBneHnss 0 3aKOHOMEPHOCTAX MPOSIBIEHNUSI CUHXPOHHOCTN M3MEHe-
HNSA TUCTOrPaMM MO MECTHOMY 1 abCONKOTHOMY BPEMEHI CYLLECTBEHHO 13-
MEHWINCE NPU N3MEPEHUSIX abha-aKTUBHOCTN MPU NCMOJb30BAHMN KOJI-
numatopos (cm. rnassl 11-14).

Okazanock, 4TO NpU CPAaBHEHUN PE3YSILTATOB OLHOBPEMEHHBIX N3Mepe-
HUI anbdha-aKTUBHOCTH 239py; grinosiHerHbix C. H. LLanosanosbiM B AH-
TapkTuke, Ha cT. HoBonasapesckas, ¢ nusameperusimu B [yujuHo, BoiparkeH-
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HOCTb ‘3cpdpekTa MECTHOrO BpPEMEHW W CHHXPOHHOCTW MO abCOMOTHOMY
BPEMEHUN 3aBUCUT OT CNocoba U3mepeHuii. ITO NPOSBASIETCA NPW UCNONb-
30BaHUM KOJJIMMATOPOB, HanpaBfeHHbix Ha 3anap, Ha lMonsphyio 3se3ay
n va ConHue.

CUHXPOHHOCTb MO MECTHOMY BPEMEHU YETKO MPOsIBASIETCA NpU n3me-
peHnsx 0e3 konAMMaTopoB B AHTapkTuke u npu n3mepenusix B [lyumno,
C KOIMMATOPOM, HanpaefeHHbiM Ha 3anag. [lpu 3TOM CUHXPOHHOCTU MO
abCcoMOTHOMY BPEMEHU MOYTU HE BUAHO.

Mpn nsmeperunsix B8 MNyuwmHo ¢ KONAMMATOPaMK, HANPABAEHHbIM Ha
Monsipuyto 3Be3gy unn Ha Connue — 3hdeKT CUHXPOHHOCTUA C U3-
MepeHusAMN B AHTApKTWKE MO MECTHOMY BPEMEHWN He BMAEH, 3aTO
MPOSIBNAETCA YETKasi CUHXPOHHOCTb MO abCONOTHOMY BPEMEHN.

Sl obHapyxun 3T yANBMTENbHBIE 3aKOHOMEPHOCTM NPU NPOBELAEHHOM
netom 2008 roga aHann3e pe3ynbTaTOB OLHOBPEMEHHBIX Cepuii n3MepeHuid,
BbINOJIHeHHbIX B [ywnHo n Ha cT. Hoonasapesckas B mapTe 2003 r. n ntone
2005 r. BecHoii 2009 r. s nposen 60bLUIYIO CEPUIO aHANOMMYHbLIX CPABHEHNA
pe3ynbTaTOB N3MEPEHUIA, BLINOAHEHHBIX B AsHBape 1 okTsabpe 2005 r. BaxHo
ObIN0 BLISICHUTL — 33aBUCAT NN NPOsiBNeHNe abCONOTHOW N MECTHOR CUH-
XPOHHOCTU OT BpeMeHU rofa. Takoli 3aBUCUMOCTM, NOo-BUuANMOMY, HeT. [pn
n3mepeHusax B [NywmHo ¢ konaumaTopamu, HanpaeaeHHsiMy Ha [MonspHyto
3Be3gy unn Ha CosiHue, 4eTKO BblpaXkeHa abcosItoTHas CUHXPOHHOCTb W3-
MeHeHUs1 POPMbl FMCTOrPaMM C U3MEHEHUSIMIN rUCTOrpamMm B AHTapKTuMKe
cyeTynkom be3 konnumatopa. U, aTo He MeHee BaXKHO, MpU M3MEPEHUsSIX
C 3TUMM KOJIIMMATOPaMU HET CUHXPOHHOCTM C AHTapKTUKO NO MECTHOMY
BpeMeHu. A Mpu HanpaBAeHWA KOANMMATOpa Ha 3anaj, Kak 1 npu n3me-
peHusx B MMywmnHo 6e3 konaMmaTopa, BNOJIHE BbIPa>KEHA CUHXPOHHOCTL MO
MECTHOMY BPEMEHM N HET CUHXPOHHOCTW MO abCONOTHOMY BPEMEHN.

Mbl nveem 38eCh A0 C KAKUM-TO (PYHAAMEHTASNIbHBIM CBOWCTBOM Ha-
wero mupa. MapapgokcaneHo — cyetumkn B [NywmHo ¢ KonaMmaTopamu n
6e3 Hux HaxopsaTca psgom. OaHako, abCOMOTHAs CUHXPOHHOCTL Y ‘coce-
aei’ (noutn) He Habnopaertcs. B To ke Bpemsi mbl Bugum abcontotHyto
CUHXPOHHOCTb N3MEHEHUS TMCTOrpamMM CHETYMKA HanpasieHHoro Ha ConH-
ue (nnn na Monsphyto 3Be3gy) € ructorpaMMamut B AHTapKTUKE Mpu 13-
MepeHusix be3 konnvmatopa. .. npu paccrosiHun mexay MywuHo n Hoeo-
nasapesckoit 0kono 14.5 teicsy km. .. Pucynku 7-10-7-15 nantoctpupytort
CKa3aHHoe.

7.4 BbiBog

O6wnii BbIBOA M3 3TUX PE3YALTATOB: CUHXPOHHOCTb W3MeHeHUs1 hOpMbl
rMCTOrPaMM B Pa3HbIX reorpapnyeckmx NyHKTax B OOHO 1 TO xe abcontoT-
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Puc. 7-10: Mpu noctpoeHnn 1-MWHYTHBIX FMCTOrpaMM MO pe3ynbTaTam W3MepeHuii
anbca-akTusHocTy 23°Pu cuetunkamu 6es konnumaTopos & Mywmnko n 8 Hosonasapes-
cKkoli HabntoAAETCA CUHXPOHHOCTL MO MECTHOMY BPEMEHW M MPAKTUYECKN OTCYTCTBYET
abcontoTHas CUHXPOHHOCTL 3mepeHns 24 aueaps 2008 r.
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Puc. 7-11: Mpn nocTtpoeHnn 1-MWHYTHBIX TMCTOrPaMM NO NO pe3ynbTaTamM W3MepeHuii
anba-aktusHocTn 23°Pu B MywyyHo CHETYMKOM C KONIMMATOPOM. HAMpPABNEHHLIM Ha
ConHue n 6e3 konnumaTtopa B HoBonazapesckoli HabnogaeTcst CMHXPOHHOCTbL MO ab-
COJIIOTHOMY BPEMEHU 1 OTCYTCTBYeT abCotoTHAsi CMHXPOHHOCTL V3ameperus 24 siHeapst
2008 r.
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4YUCSI0 CXOLHBIX Nnap Ha 720 waros

€ 5 4 3 -2 - o 1 2 3 4 5 6 98 99 100 101 102 103 104 105 106 107 108 109 110

WHTEpPBaJbl, MUHYTbI

Puc. 7-12: Tpu noctpoeHnn 1-MWHYTHBIX TMCTOrpaMM MO pesynbTaTam W3MepeHuii
ansa-aktusrHocTn 23%Pu B MyuyHO CHETYMKOM C KONMMATOPOM, HAMPARNEHHLIM Ha
3anag B lNywuno n B HoBonazapesckoii cyeT4nkom Ge3 konnmmartopa Habatogaercs
CYHXPOHHOCTb MO MECTHOMY BpeMeHn 1 cnabas abcontoTHas CUHXPOHHOCTL VI3mepeHunsa
24 snsaps 2008 r.

4Mco cxXofHbIX nap Ha 720 waros

€ 65 4 3 2 1 0 1 2 3 4 5 6 98 99 100 101 102 103 104 105 106 107 108 109 110

WHTEpPBaJbl, MUHYTbI

Puc. 7-13: MNpu noctpoeHnn 1-MUHYTHbIX FUCTOrPaMM MO pe3ynbTaTaM W3MepeHuii
anbdba-aktusHocTy 23°Pu B MywrHO CHETUMKOM C KOANMMATOPOM, HAMPaBAEHHBIM Ha
Monsipuyto 3Be3gy, n B HoBonasapesckoli cHeTyukom 6e3 konnumatopa HabniopaeTcs
CNJIbHASH CHXPOHHOCTL MO abCONOTHOMY BpPeMeHN 1 cnabasi CUHXPOHHOCTB MO MECTHOMY
BpemeHun. VIameperus 26 anesaps 2008 r.
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Puc. 7-14: Mpn noctpoeHun 60-MUHYTHbIX FMCTOFPAMM MO pe3ynbTaTaM M3MepeHuii
ansa-aktusrHocTn 23°Pu B MywmHO CHETYMKOM C KONIMMATOPOM, HaMpPaBiEHHbIM Ha
Connue, n B Hosonasapesckoii cyeTunkom 6e3 konnnmaTopa (Takke Kak npu nocTpoe-
HUM 1-MUHYTHBIX FUCTOrpamMM) HabIlO[aeTCst YeTkast abCONOTHAsH CUHXPOHHOCTL C AH-
TapkTuKoii. Mpu namepennax B MywMHO CHETHNKOM C KOAAMMATOPOM, HampaBiAeHHbIM
Ha 3anag coBCceM HeT abCONIOTHON CMHXPOHHOCTN.
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Puc. 7-15: B 1-MuHyTHbIX ructorpaMmax (pesynbTaTbl M3MEpPeHNii anbga-akTUBHOCTY
239Py 15 okTsbps 2005 r. B yWMHO CHETYNKOM C KOIMMATOPOM, HAaMPaBEHHbIM Ha
Monsipryto 3e3ay, n B HoBonasapesckoii cuetHrkom 6e3 konnnmartopa) HabniopaeTcs:
1) “cunbhas” abContoTHas CMHXPOHHOCTb N3MEHEHNS FUCTOrPaMM MpPY N3MEPEHUAX B
Mywwuro (Nel): npu namepeHusix 6e3 konaumaTtopa n B MywmnHo ¢ 3anagHeiM KoNW-
maTtopom (Ne3); 2) “cunbHas” abcontoTHast CMHXPOHHOCTL B MyLMHO ¢ KONIMMATOPOM,
nanpaenenHbiM Ha Connue (Ne2) n B Hosonasapesckoii (6e3 konnnmartopa) (Ned); 3)
“cpepHss” abCcoNtOTHAs CUHXPOHHOCTL Npu u3MepeHusix B MywuHo (Ne1) n B Hosonasa-
pesckoii (Ne 4) 6e3 konnumaTopos; 4) “cnabas’” abcontoTHASE CUHXPOHHOCTL NPY U3Mepe-
Husx B MywmnHo ¢ 3anagHbim konnumaropom (Ne 3) n B Hosonasapesckoii 6e3 konnnma-
Topa (Ne4); 5) “cnabas” abcontoTHasi cuHxpoHHOCTL B MNywunHo 6e3 konnumartopa (Nel)
n cuyetynka ¢ ConHednbim konnumatopom (Ne2). 6) Ne2-3: orcyrcreyer abcontotHas
CHXPOHHOCTL Npu n3mMepeHusix B MywHo ¢ “conHeunbim” (Ne2) n “3anagueim” (Ne 3)
KoNIMMaTOpamMu, HaxoasiwmmMuncs psgom B MywmHo.



lnaBa 7. CUHXPOHHOCTb B pa3Hbix reorparHecknx nyHKTax 181

HOE BpPeMs 1 B OLHO U TO K& MECTHOE BpeMsi — sIBJIeHUsl, ODYCNOBEHHbIE
pasHbiMu npudnHamMn. CUHXPOHHOCTL MO MECTHOMY BpemMeHu “siBHO' oby-
CNOBNIEHA BpalleHuemM 3eMan BOKPYr CBOEl OCM, IKCMO3numnel n3y4aemo-
ro npouecca otHocuTenbHo ConHua uam HenoaBmxHbIX 38e34. CUHXPOH-
HOCTbL B OAHO 1 TO >Xe abCoNOTHOE BpeMsl OT CYyTOUHOrO BpalleHus 3emn
HE 3aBUCMT, 3HAYUT, HE 33aBUCUT W OT IKCNO3UuUuM oTHocuTenbHo ConH-
ua. BoamoxHO, 4TO OHa onpenensieTcs Anb SKCNO3MLMER OTHOCUTENLHO
HEMOABUXKHbIX 3BE3[], N3MEHSIOLLEACA NpY ABWKEHNN 3eMan N0 OKOAOCON-
HedHoli opbuTte. [Modyemy 3Ta abCONOTHAsA CMHXPOHHOCTL MOYTU HE BUAHA
npu namepeHusix 6es konnumaTopa B MywmHo? MNMoyemy oHa nposiensieTcs
CTOJIb PE3KO NP N3MEPEHUNSX C HEMOABVKHBIM KOIIMMAaTOPOM, HaMNpaeJieH-
HbiM Ha lMonspHyto 3B€34y 1 C KOIMMATOPOM MOCTOSIHHO HAMpPaBJIEHHLIM
Ha Connue? MNoyemy npn nsmepeHusix 6e3 konnumaTopa, Npu perncrpauyun
anba-4acTuL, BLUIETAIOWMX B Pa3HbIX HaNpaBneHusx, He BuaeH 3ddekT,
NPOSABASIOWNIACA NPU perncrpaynn anbga-4acruy, BbLIETAOWNX B OAHOM
HanpaeneHun — Ha Monsphyto 3se3gy, unm Ha ConHue?

CVIHXpOHHOCTb no MECTHOMY 1 a6COJ'IIOTHOMy BPEMEHN — CBUAETENb-
CTBO aHN30TPONUI NMPOCTpaHCcTBa—Bpemenn. Macwtabbl 3Toli aHu3o-
TPOMMU MOTYT ObITb MCCIEAOBAHbLI MPU N3MEHEHNN BPEMEHHbBIX MH-
TEPBAJIOB N PACCTOsHWIA Mexay obbekTamu. [lporpecc B 3TOM Ha-
npaBJ€HNN CBA3aH C nepexogom OT |/|3MepeHVII7I PaaAnoOaKTNBHOCTN
K M3MEPEHNAM OTHOCUTEJIbHO BblICOKOHACTOTHBIX CbJ'IyKTyaLI'VIﬁ B NoO-
JYMPOBOAHNKOBBIX LWYMOBbIX reHepaTopax. JTOT nepexod Obin ocy-
wecteneH B onbitax B. A. Manyentorn (cm. rnasy 23).




lasa 8

N3mepeHusa Bonn3sm CeBepHoro nostoca

Hanuume cyTouHbIx nepnogos nameHenusi bopMbl MUCTOrPaMM, TAaKXKE Kak
N 4eTKass CMHXPOHHOCTb WX N3MEHEHUIN B OAHO N TO >Xe& MECTHOE BpeEMA,
€CTECTBEHHO NMPUBOASAT K NPEANONOKEHNIO, YTO Ha reorpacdn4ecknx noso-
cax 3Tux sBJeHNA ObiTh He 0oSXHO. B Apktnyeckon skcneguumn 2000 r.
C. H. LWWanosanoesim (nabopatopus O.A. Tpowmnyesa) Obuin nposefeHs
n3mepenns ansa-aktusHoct 2>°Pu nog 82° c.w. Wccneposanue cop-
Mbl TUCTOrPAaMM, NOCTPOEHHBLIX MO PE3YyNbTaTaM 3TUX mamepeHmﬁ, NnoKa3a-
N0 cnoxHyto kaptudy. [Mpw noctpoeHun ructorpamm ¢ 15-MuHyTHBIMU 1
60-MVUHYTHBIMIN UHTEPBANAMK B CAMOM AENie CYTOYHbIe nepmoabl u 3ppexT
6n1KHER 30HbI He nposiasAnck. OgHaKO, NpY NOCTPOEHNIN OGHO-MUHYTHBIX
rMCTOrpaMm, Obiin BNOSIHE 3aMETHBI W 3BE3AHbIA 1 COMHEYHBIN CYTOUHbIE
Neproabl M AOCTAaTOYHO HETKAsi CUHXPOHHOCTb MO MECTHOMY BPEMEHMU.

WNcuesnosenne acpcpekta DAVIKHER 30HBI U OKONOCYTOYHOrO Mepuoaa
npy NOCTPOEHUMN 15-MUHYTHBIX TMCTOrpaMM BUAHO Ha puc. 8-1.

CpaBHeHue 15-MuHyTHBIX ructorpamm. Ha puc. 8-1A un puc. 8-16 n306-
pakeHa 3aBMCUMOCTbL BEPOSTHOCTA MOBTOPHOI peanmsaunm 15-MUHYTHBIX
rMCTOrpaMM [aHHOR (POPMbI OT BPEMEHU NPU U3MEPEHUSX aNbda-aKTUB-
HocTu npenapaTtoB 2°Pu 8 MywmHo u Ha kopabne B ApkTuke nog 82° c.ui.
n 172° 3.4.

Kaxxgoe pacnpepenenue puc. 8-1A un puc. 8-16. nocTpoeHbl no pesynb-
TaTtam cpaeHeHuss 52200 nonapHbix codeTaHuii ructorpamm. B [MywwmHo
cpeaHsaAa aond CxoAHblX OT MAKCUMAJIbHO BO3MOXXHOro 4ucmaa nap rucrto-
rpamm coctaeuna 0,071. B Apkrtuke — 0,061.

Ha punc.8-1A BugHa Bbicokasi BOCTOBEPHOCTL 3(hhEKTOB BANKHER 30HBDI
1 HaNNYKS OKOIOCYTOHHOIO NEPUOZA NMOBTOPHOIO NOsIBNEHUS 15-MUHYTHBIX
ructorpamm npu nsmepenusix 8 MNywuro (54°50" c.w. u 37°38’ B.4.). Mpn
OLIEHKE HAa OCHOBAHWMN TMMNEPreOMETPUHECKOrO PacnpesesieHns noay4ator-
csA npeHe6pe>K|/|M0 MaJibl€ BEJINHNHbI BEPOATHOCTN CJ'Iy‘-IaI?iHOFO nony4eHms
OCHOBHbIX 3aKoHOMepHocTeli — “acpcpexta BamxHed 3oHb” (P<1071%) n
okonocyTouHoro nepuoaa (P<1071°). Mpu makopupytoweii oLeHke, Ha oc-
HOBaHWW pacnpegenenns [NyaccoHa, 3T 3aKOHOMEPHOCTN TaKXKE NpeacTaB-
NSAOTCA BMOJIHE AOCTOBEPHLIMN — cooTeTcTReHHo P<10™* n P<1073. Ha
puc. 8-16 npu Takux xe nsmepernsax B Apktuke (82°54' c.wi., 172° 3.1.)
HET JOCTOBEPHLIX 3KCTPEMYMOB HI B palioHe Onu>KHel 30HbI, HN B paiioHe
OKOJIOCYTOHHOIO Mepuoaa.

Hecmotpsi Ha oTcyTcTBre adpdbekTa GinxxHeR 30HbI nog 82° c.wi., npu
N3MEPEHNSAX C OAHO-MUHYTHBIM pa3peLleHneM MEPNOS, PaBHbIA 3BE34HbIM
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Puc. 8-1: CpaBHeHunie pacrnpepesieHmnii CXOgHbIX FMCTOrPaMM, NMOCTPOEHHbBIX MO Pe3yabTa-
Tam OfjHOBPEMEHHbIX U3MEPEHNii anbtha—aKTUBHOCTY npenapatos 2>°Pu. A: B MywuHo
(54° c.w., 37° B.4.); B: Ha kopabne B ApkTuke ( 82° c.w. n 172° 3.4.). A6cunccsr —
MNHTEPBAsibl BPEMEHU MEXAY CXOAHbIMU 15-MuHyTHBIMY ructorpammamu. OpguHaTel —
YMCNAa CXOAHbIX Map rMCTOrpPaMM, COOTBETCTBYIOLLME AAHHON BeNMYMHE NHTEPBana.

CyTKam npm 3ToM BnosiHe BoipaxeH (puc. 8-3A u puc. 8-3B).

Kak BugHo nva puc. 8-3A un puc. 8-36, npu noctpoennn 1-muHyTHBIX
ructorpamm u B lywinHo n B ApkTrke NposiBASIETCS OTHETIMBBIA Nepuos
NOBTOPHOI peasin3aummn CXOLHbIX TMCTOrpaMMm, paBHbld 1436 MuHyTam, T.e.
3Be34HbIM CcyTKam. B oboux cnyuasix 6ein0 nposegero no 6300 cpaBHeHni
dopmbl nonapHbIx codeTannii ructorpamm. Jons cxogHbix nap cocrasuia
8 Mywwuro 0,062, 8 Apktuke 0.076 0T MakCMManbHO BO3MOXKHOIO 4MCNa
nonapHbIX coveTaHunii. BeposiTHOCTb cnyuvaiiHol peanusauun skcTpemyma
TaKoli BeAMYMHBI, COOTBETCTBYIOLWEro nepuoay B 1436 MUHYT npu nsme-
peHusix B [lywmHO npy OLEHKe MO rUNEpreoMeTPUYECKOMY 3aKOHY MeHee
P=10"9, 8 ApkTuke meree P=10">.

Takum obpa3zom, B pesynbTaTe OQHOBPEMEHHbIX n3mepenunii B MywmHo
n Ha kopabne B Apktuueckoi skcneguuun 2000 r., npegnonaraemas kap-
TWHA, B OCHOBHOM, noateepgunacs — 86ausn CeeepHOro nostoca npu He
O4€Hb BBICOKOM paspelueHnn — 15-MUHYTHbIX MHTepBanaax — He Habntopa-
IOTCS1 OKOJIOCYTO4HbIE neprogbl. dddekT bnuvxxHeld 30HbI He Habarogancs
U NpU OAHO-MUHYTHOM pa3spewtennu. QAHAKO, NPU OfHO-MUHYTHOR TOYHO-



184 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax

N
240 B

200
160
120

80

40

6 8 2 4 6 8
NHTEPBaa, MAHYTHI VHTepBan, MAHYTbI

Puc. 8-2: Mpu n3mepeHnsix C OfHO-MUHYTHBEIM paspeLueHem anbca-akTusHocTn 23°Pu
B Mywuno (54° c.w., 37° B.4.) HabnlopaeTcs 0BbIuHbIN “3cphekT BnuxHeir 3oHbl” (A);
npn Takux >xe namepenusix 86nu3n CesepHoro nontoca (B) “acpcpekt BavkHeid 30HbI" He
HabnogaeTcs. ABCUNCCHI — NHTEPBaNbl BPEMEHU MEXAY CXOAHLIMU OFHOMUHYTHLIMU M-
crorpammMamu. OpArHATBI — YKCAA CXOGHBIX MAP rMCTOrPamMmM, COOTBETCTBYIOWME faH-
HOil BennunHe nuTepsana [3]. OueHka Pj no runepreomMeTpnyecKoMy pacnpefeneHumio.
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Puc. 8-3: lMepuog, paBHblii 3Be34HLIM CyTKaM, HAabMOAAETCA NP N3MEPEHUSIX C OLHO-
MUHYTHbIM paspewennem B: A) Mywwmno (54° c.w., 37° B.A4.), n B) B ApkTuke
(82,2° c.w., 179°27" 3.5.) (B). 31 aerycta — 1 centsbpsa 2000 r. Ouenka P; no ru-
NePreomMeTpryecKoOMy pacnpeaeneHuio.

CTU, BNOJIHE MPOSIBUJICA 3BE3AHBIA CYTOUHBIN Nepnog (1 CUHXPOHHOCTbL MO
MECTHOMY BPEMEHH). DTO MOXET ObiTb eLle OOHNM CBAAETENLCTBOM ‘TOH-
KOCTW rMCTOrpammHOro aHanusa’. Mamenenus 3se3gHoro Heba npu nsme-
peHunsax nog 82° c.uwi., ewe AOCTAaTOYHbLI 4SSt NPOSIBAEHUN CUHXPOHHOCTM
no MECTHOMY BPEMEHWN WU A1 NPOABJIEHNA 3BE3AHbIX CYTOK. ﬂ'ﬂﬂ 60.nee Ha-
LEXKHbIX BbIBOAOB HAaAo Obino Bbl (HEOLHOKPATHOE) NPOBEAEHINE N3MEPEHNTA
Kak MoxHO bnuxe k CesepHomy unn K>xHomy nontocam.




lasa 9

Ok010-27-cyTo4Hble Nepuobl peann3aumm CXoaHbIxX rm-
cTOorpamMmm

MocTeneHHO BLIABAABLIASACA 3aBUCUMOCTb (DOPMbI FUCTOrPaMM OT 3KCMO-
3N OTHOCNTENBHO Cd)epbl HEMOABWXXHbLIX 3Be34 N COJ'IHLI'a €CTeCTBEH-
HO BbI3blBaJia NPeANONOKEHNA O ApYyTrnx KOCMO—(bI/I3I/I‘-IeCKVIX Koppensayn-
ax. bopuc Muxaiinosuy Bnagumupcknii obpaTna MOe BHUMAHME HA Lebli
Habop OKOM0-27-CyTOUHBIX NeprofoB B acTpodusuke (cm. Hanpumep [60]).
Mo ero coeTy s NMpeanpuHSAN MOUCKW TaKWX MEpUOJOB B psfax rmMcTo-
rpamm. B camom pene, B paiioHe MHTEPBasOB, paBHbIX 26—27 cyTKaM, OKa-
3a10Cb MHOXECTBO 3KCTpeMyMoB. COOTBETCTBYIOLME PACTPEEneHns YnC-
Nna CxXO4HbIX Nap rMCTorpamMm nNo BEMNHUHE pa3gaendarownx MX NHTEPBAIOB
Bbirnagenn B€CbMa CTPAHHO. 3TOT CTpaHHbII7| B Bbi3blBaJl COMHEHNA B
WCTUHHOCTY Takux pacnpegeseHuii. M3-3a aTnx cOMHeHuli MHE NpuULLNOChL
NOBTOPSATb MOWCK MEPUOAdOB B AnanasoHe 26—27 cyTok MHorokpaTHo. U
3TO Npn TOM, 4TO Ka)Kp.bII?i TakKOW ONbIT CBSA3aH CO CpPaBHEHNEM MHOInx
AECATKOB N COTEH TbICAY Nap rMcrtorpamMmm.

9.1 27-cyTo4Hble nepuogbl NpPU U3MEPEHUAX PASUOAKTUBHOCTU

MepBblii HaW ONBIT — MOWCK “27-CYTOYHBLIX MepuogoB”’ — Dbl caenaH Ha
BPEMEHHbIX psAfax, pesyabTaTax nposegeHHbix B 1994 n 1995 ropgax wns-
MepeHuii anbda-akTueHocTn 239Pu ¢ 6-cekyHAHBIMU MHTepBanamu. MucTo-
rpammel Obinu noctpoeHbl no 60-Tu nsMepeHusim 3a 6 MunyT Kaxaas. Ha
puc. 9-2 (pesynbrat 6onee 200000 cpaBHeHNii, B x04€e KOTOPbIX ObIIO BbI-
6paro 10797 cxoaHbIx nap) BAZHO MHOXECTBO dkcTpemymos. Ha pucynke
OTMEYEHO COOTBETCTBUE IKCTPEMYMOB MEPUOAAM, BbIPAXKEHHBIM B JONSAX
CYTOK: cpean Hux nepuogsl 26,95; 27,25; 27,35; 28,025 cyTok.

Mpu yrpybnesnn nHtepsanos Ao 60 MUHYT, MHOTME MEKUE SKCTPEMY-
Mbl HuBenmposannck. OCTancs ognH, BNoAHE AOCTOBEPHBIN, nepnog (0kono
10 cpegHe-KBafpaTUHHbIX OTKJIOHEHNIA ), cooTBETCTBYOWMA 654 Yacam, T.e.
27,25 cyTkaM. 210 BugHO Ha puc. 9-3.

Ha cnepytowem puc 9-4 npusegeHsl pe3ynbTaThl Apyroro novcka 27-
CYTOuHbIX NepuoaoB” B namepeHusx 17 centsabps — 14 oktabpa 2001 ropa.
3necb ObINO NpoBefeHO cpaBHeHne 1-MuHYTHBIX ructorpamMm. Beuio Haii-
feHo 2060 cxogHbix nap rucrtorpamMm u3 npumepHo, 70000 npoBeaeHHbIX
cpaBHeHuii. Ha prcyHke nHtepeansl yrpybieHs o 12 MuHyT.

Takxke BUAHO MHOXECTBO 3KCTPEMYMOB. [akKXXe HE SICHO, peasibHO Jn
3TO MHOXECTBO. [lns Bonbluell CTaTUCTUYECKOR 3Ha4YuMocTn Ha puc. 9-5
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Puc. 9-1: MNpumep MHOXECTBEHHOCTN 3KCTPEMYMOB — NEPUOAOB B palioHe 27 CYTOK B
actpocpusuke. CnekTp MOLYHOCTN B CMEHE 3HAKa MEXKMIAHETHOrO MarHNTHOro nons (Ha-
3emHble HabntogeHus) 61n3 neprnopa 27 cytok. Jannbie 1958-1980 r.r. (J1. C. JleBuuknii
n coastopbl, 1985, Kpbimckasi acTpodusnyeckas obcepsatopus, YkparHa. Jliobesno
npepocrasneto b. M. Bnagumunpckum v . T prropsesbim.)

nHTepBanbl yrpybaenbl go 1 vaca.

MHOXeCTBEHHOCTb 3KCTPEMYMOB 1 Nocse yrpybaeHns nHTepsanos co-
xpaHunocs. lpegcrasnsaioTcs peanbHbiMm nepuogbl 632 vaca (26,33 cyt.);
639 uaca (26,625 cyt.); 647 qacoe (26,95 cyt.); 653 waca (27,21 cyt.).

Moxoxume kKapTUHBI NOYHANNCh HEOAHOKPATHO, NPY aHANN3E Pe3yNbTa-
TOB u3MepeHunii 6e3 koNAMMaTopos u ¢ konniumatopamu. Beerma moxHo
ObINO BUAETL MHOXECTBO 3KCTPEMYMOB B paiioHe “27-CyTOYHBIX NHTEpBa-
noe”. Ewe oann npumep puc. 9-6 — aHanormyHbie NpegbiayLIMM pesysb-
TaTbl CPABHEHMSA FMCTOrPaMM NPy N3MepeHnsix anbda-akTnerHocTy 23°Pu ¢
KOJUIMMaTOPOM, HanpaBaeHHbIM Ha BocTok.

W 3pech coxpaHunack MHOXECTBEHHOCTb IKCTPEMYMOE — [1BA U3 HUX
CTaTUCTN4ECKN AOCTOBepHbI: 647 (26,96 cyT.) n 653 waca (27,21 cyt.), Te.
TOYHO TaKWE Xe, KaK B NpeaplaylieM onbiTe.

Mensi kpaliHe CMyLLano Kak MHOXECTBO IKCTPEMYMOB B paioHe 27-
CYTOYHBIX MEPUOAOB MOBTOPHOrO MOSBAEHUS CXOAHLIX FUCTOrPaMM, Tak
N HEMOCTOAHCTBO COOTBETCTBYIOLMX BEANYUH. DTUM OBBACHAETCS MHO-
FOKPAaTHOCThL MOMBLITOK BOCMPOM3BEAEHNS 3Tux 3akoHOMepHocTell. OpHako,
no-BMAMMOMY, BCE 3TO NpaBaa. JOBOAOM B NONMb3Y 3TOrO SBASAETCA BHELUHE
Ta e KapTuHa, NoAy4Yaemas acTpou3nKamn Npy ONPEAENEHNsIX NEPUOAOB
KOCMO-Te0-MarHMTHBIX XapakTepucTtuk [61]. B ceszm ¢ aTum 6b110 Gbl BaXx-
HO MOAYYUTb aHaNOTUYHbIE PE3YNbTaThl NPU N3MEPEHUAX COBCEM APYroii
npupogbl. 9To 6bIAO CAENAHO NPU aHANU3e WYMOB B FPaBW-rPafNeHTHON
aHTeHHe “Ynutka" [62].
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Puc. 9-2: 3aBUCMMOCTb BEPOSITHOCTN NOBTOPHOrO MOSIBAEHUSI TMCTOrpaMm JAaHHOW chop-
Mbl OT Pa3fAeNstoWEro Ux NHTEPBaNa BPEMEHN B PaiioHE OKONO 27-CYyTOYHbIX NEPNOLOB.
Viamepenns ansta-aktusHoctn 23°Pu 1994-95 r.r. Paspag no ocu abcumce 6 munyT.
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Puc. 9-3: To e pacnpegeneHune, 410 n Ha puc. 9-2 ¢ yrpybneHnem paspsiga no ocm
abcuncc go 60 MyHYT. YKasaHbl BeIMHMHbI NEPVOLOB B Yacax.
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Puc. 9-4: 3aBucMOCTb BEPOATHOCTN MOBTOPHOrO MOSABNEHNA OQHOHYACOBbLIX FTMCTOrPaMMm
LaHHOU POpMbl OT PasfesisitoLEero NX MHTEPBAA BPEMEH B PalioHe 27-CYyTOYHbIX Nepu-
onoe. V3mepenns ansca-aktusnoctn 239Pu 17 centsibps — 14 oktsbps 2000 r. Cpas-
HuBanu 1 muHyTHble ructorpammbl. Vintepsansl yrpybnens go 12 munyt. Ock abcuumcc
— UHTEepBasbl B AOSX CYTOK.
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Puc. 9-5: To »e pacnpegenerve, 470 n Ha npegeigywem pucyHke 9-4. Ho nnTepsansi
no ocn abcumncc paeHbl 1 yacy. O603HayeHbl BENNYNHBI NEPUOAOB — Hachl.
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Puc. 9-6: 3aBNCMMOCTb BEPOATHOCTY NOBTOPHOMO MOSIBAEHNS OfHOYACOBbIX FTMCTOrPaMm
LaHHOU POpMbl OT Pa3fesisitoLEro NX MHTEPBAJA BPEMEH B PalioHe 27-CYyTOYHbIX Nepu-
opos. Namepenns anbda-aktrerocT 239Pu ¢ “BOCTOUHBIM® KONNMMATOPOM C 22 MIOHS
no 15 urons 2003 r. Ocn — Kak Ha NpegbiAYyLWNX PUCYHKAX.

. -CyTO4YHbIE MNepuoabl MNPV W3MEPEHUsIX LYMOB B rPaBu-
9.2 27-cyvo e nepuo, 3mepe o a
rpagueHTHoN aHTeHHe “Ynurtka’

CBUAETENLCTBOM HE TOJIBKO PEasbHOCTU, HO W YHUBEPCANLHOCTU OKO-
N0 27-CyTOYHON NepuoanHHOCT' peannsaummn rucTorpaMmm CxopHol hop-
Mbl, CTanN pe3ynbTaTbl COOTBETCTBYIOLMX UCCNEAOBAHNIA LUYMOB B rpaBu-
rpagneHTHO aHTeHHe “YnuTka'. DTa aHTeHHa — aHanor Bebeposckux ycTa-
HOBOK /151 PErNCTPaL N rPaBUTALLMOHHbIX BOJIH, MOCTPOEHa B labopaTopun
npod. B. H.Pyaenko (TAVLL) muoro net wasag [46]. [nsa permcrpauun
rPaBUTALMOHHBLIX BOJIH OHA, KaK M Apyrne aHanorn seDepoBCKUX aHTEHH,
OKa3afacb HeJOCTaTOYHO YyBCTBUTENLHOW. OHAKO pe3ynbTaThl MHOMONET-
Heli HempepbiBHOW perucTpauny GayKTyaunii (LyMOB) Mbe30-AaTHUKOB,
YKPENJIEHHbIX HA 'Tenie” aHTEHHbl — MACCMBHOIO METasJINYECKOrO LMANH-
Apa — NPEeACTaBASIOT, HA MOW B3MsAA, NCKIIOUYNTENLHYIO LEEHHOCTb.
Hawe cotpyaHnyectBo Havanock B 1997 rogy, korga B. H. Pygenko ne-
pesan A. A. KoHpafoBy AJIMHHbIA BPEMEHHOR Psify — BblYncaeHHble no 10
MUHYTHBIM OTpe3kam — o 600 OgHOCEKYHAHBIM U3MEPEHUSIM — BeNnYu-
Hbl CPEAHEKBAAPATUYHBIX aMnuTys payktyaumii. Mel noctpounn no atum
OaHHbIM ructorpaMmmel — no 36-T 10-MUHYTHBIM BeMYMHAM, T.€. KaXKAas
rucTorpamMma 3a 6 4acoB 1 CpaBHUAM 3TU FUCTOTPaMMbl € FTUCTOrPaMMaMu,
MOCTPOEHHbIMU aHANOrMYHbIM ODPa30M MO Pe3y/bTaTaM HaLUUX U3MEPEHU T
(B To e Bpems) anbda-akTusHocT 23Pu. Bbina obHapyxeHa 04eHb Bbi-
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Puc. 9-7: Pacnpegenenne 4ncna nap CxOAHbIX rMCTOrPamMM, NOCTPOEHHbIX MO Pe3ysb-
TaTam N3MEPEHMIA WYMOB B rpaBUrpaguneHTHON aHTeHHe “VnuTtka' ¢ 18 wons no 22
nekabpsa 1997 r., no pasgenatowum nx nHTepeanam epemedn. OanH nHTepean paeeH 6
vacos. [1o ocu abcuucc — nHTepBanbl, B CyTKax.
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Puc. 9-8: To e, 4To Ha npeabigywem pucyHke 9-7. Bonee getanbHo.
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Puc. 9-9: Pacnpepenenne no nHTepsanam 4ncna CxofHbIX nap 6-4acoBbIX FUCTOrpamm,
MOCTPOEHHBLIX MO W3MEPEHMAM LUYMOB B FPaBu-rPagneHTHOli aHTenHe YanTka (nab.
npod. B.H. Pygerko) 8 mapta — 9 mas 2000 r.
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Puc. 9-10: “Vantka". JdetanbHoe pacnpepeneHne MHTEPBAJIOB B palioHe 27-CyTOHYHOro
nepuoga. Vsmepenns 8.03.2000—10.05.2000 r. Fnctorpammbl (nHTepsanst) no 1 yacy.
Bcero HaiigeHo 1300 cxogHbix nap (13 20000 Bo3moxkHbIX codeTanunii = 6,5%).
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Puc. 9-11: ObHapy>keHue “adocpekTa 6amKHel 30HbLI" 11 OKONO 27-CYyTOHHOrO mepuopa
n3mMeHeHnii hopMbl TMCTOrPaMM NP CPaBHEHMU 6-4aCOBBIX MMCTOrPamMMm, NOCTPOEHHBIX
no pesynbTaTaM M3MepeHuii LYMOB B rpaBM-rpaBUTALMOHHON aHTeHHe “VYanTtka". Cpas-
HEHUSI TUCTOrpaMMm nocsae paHgomusauun BoinonHeHo T.A.3eHqenko. Ouenka P; no
rmnepreoMeTprHeCcKoMy pacnpefeneHunio.
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COKas BEPOATHOCTb CXOACTBA MMCTOrPaMMm B JBYX Pa3HbIX MPOLECCAX B O4HO
1 To xe Bpemsi Mbl TOrAa elle He NPUBLIKAM K HE3ABUCMMOCTY (DOPMbI -
CTOrpamMm B KaXKAbliA JaHHbIA MOMEHT OT npupogabl npouecca. Pucyrkn ¢
YANBUTENLHO CXOAHBIMM MMCTOrPAMMaMu NPY N3MEPEHMNSIX aMIINTYAbI Ly~
MOB B “YIuTKe" 1 Npu n3mMepeHnax anba-akTusHocTH 23°Pu s nokasbisan
Ha goknage B FAWLLe, HO oHM “He BOWNM B CO3HAHME CayLIATeNei n nH-
Tepeca (nosepus?) He Boizsaau. OgHako Hambosiee MHTEPECHBIM L1 MEHS!
Obin pesynbTaT Noucka ‘'okoso 27-cyTodHbiX' MepuofoB. ITOT pesyabTaT
npeacTaBieH Ha puc. 9-7.

Bbin B3AT psig M3MepeHnii CpeaHEKBAAPATUYHON aMMINTYAbI DyKTya-
uuii wymos B “Vnutke”, nposeaeHHbix ¢ 18 utons no 22 pekabps 1997 r. Mpu
NOCTpoeHUU ructorpammbl no 36-u uncnam (3a 6 wacoe). M'mcrorpammbl
0Ka3anMCb CUALHO N3PE3aHHbIMUN 1 A5 yaoDCTBA X BU3yasibHOro CpaB-
HeHust oHu Obinu craaxedsl 60 (1) pas. OnpegeneHo 4ncno cxogHbIX nap
NPV N3MEHEHNSIX NHTEPBAJIOB MEXAY CPABHMBAEMbIMU FMCTOFPaMMaMn OT
1 po 508 (ot 1 po 127 cytok). MNpounssepero bonee 70 000 cpasHeHuii 1
Hangeno 3094 cxoaHbix napbl. Ha puc. 9-7 npeacrasneHo pacnpepeneHmne
Mo MHTEPBafNaM YNCIA CXOAHBIX Nap, NOCTpoeHHoe no nporpamme GM.

DTOT pe3ynbTat npouseen (Ha MeHsl) cuibHoe Bnedatnerue. Mpekpac-
HO BbipaxkeH 3pdpekT BavkHeli 30HbI. Pe3ko BbigeneHa 3oHa “okono 27-
cyTouHbiX' nepnopos. U B 3Tol 30He Takke BUAHO MHOXECTBO 3KCTpe-
MYMOB.

Ha cnepytowem pucynke (puc. 9-8) 3Tu e pesynbTaTbl n300parkeHsbl
bonee aetansHo. BugHel cyTouHbIE Nepuogbl N AOCTAaTOYHO JOCTOBEPHbLIE
nepuoasbl B 546 (22,75 cyt.), 576 (24cyt.), 648 (27,0 cyt.) un 672 waca
(28 cyT.).

WccnepoBanne nposiBnieHnii 0Koio-27-CyTO4HbIX Neprogos Ob1n1o npo-
[OOJDKEHO Takxe Ha nobesHo npegocTasneHHbix Ham npod. B. H. Pypenko
pesynbTatax n3mepeHunii npoeeneHHbix B MapTte-mae 2000! r. 310 Obino n3-
MEpPEHNSI aMMINTYAbl LYMOB Mbe30-AaTHNKOB YAUTKY C OQHO-CEKYHAHBIMU
nHtepsanamu. Monyuennsie Benndnubl 6oinu (T. A. 3eH4eHko) yBennyeHsl
Ha 4000, 4TODbI BCE 3HAYEHUA CTANN NOJOKUTENLHBIMU, 3aTEM CYMMUPO-
BaHbl no 60 (3a 1 muH) n pasgenerbl Ha 250 unu cymmuposatsl no 360
3HadeHui (3a 6 MuHyT) n nogenebl Ha 500.

Ha puc. 9-9 nzobpaxeH pesysbTat aHanmsa 6-4acoBbIx ructorpamm (no
60 WTYK 6-MUHYTHBIX n3MepeHnii). Beno BeiGpaHo 1260 cxopHbIx nap u3
npumepHo 20000 npon3ssegertbix cpasHeHui (psig 253 ructorpamm).

Ha sTom pucyHke cHoBa BuaHa BAvKHSAS 30Ha, CYTOUHBIA neprog un
y3KuniA “27-cyTouHblii” nuk. lMosiBuncs xopowo BbipakeHHblii nepuog 108
yacos, T.e. 4,5 cyToK. 6-4acoBble UHTEPBabLI rPpyObl A1s pa3pelueHns ne-
prnoaos B paiioHe 27 cytok. [loatomy Ha 3TOM >ke maTepuane si NpoBes
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Cupgepuyeckuii nepuog spawenns ConHua Ha | 25,38 cytok | 609,12 qacos
9KBaTOpE

Cunognyecknii nepnog (no oTHowennmto k | 27,28 cyTok 654,72 4aca
asxyweiics 3emne) ConHua OTHOCUTENILHO
3eManm — 4epe3 3TOT NMPOMEXYTOK BPEMEHU
NOBTOPSIETCS NPOXOXKAEHWNE HYNEBOrO MEPUAN-
aHa Yepes LEHTP COJTHEYHOrO AmMcKa

Cugepuueckuii mecay Jlynsi — Jlyna sosspa- | 27,32 cyTok 655,68 4aca
LAeTCa K TOW »Ke 3Be3ae

CuHogunyeckuii mecsiy JlyHsl — Jlyna Bosspa- | 29,53 cyTok 708,72 4aca
WAETCS B TO XK€ MOJIOKEHNE OTHOCUTENBHO
ConHua

[Opakonnyecknii mecsiy Jlynsl — ¢ takum ne- | 27,21 cytok 653,04 4aca
puogom JlyHa BO3BpaLLaeTcsi K TOMY XKe Y3y
cBoell opbuTsl (TO4ke nepeceveHns dkannTu-
Ki; y3/10B BCErO ABa)

Tabnuua 9-1: MpumMepbl OKONO-27-CYTOUHbBIX NEPUOAOB, OBYCNOBNEHHbIE B3aMMOpPacno-
noxennem 3emau, Jynel, ConHua n cdepbl HeNOABIKHBIX 3Be34 [60].

aHaNOrMYHbIM aHANN3 C OLHOHACOBLIMUN MHTepBasamu. Pesynbtatel BugHbI
Ha puc. 9-10.

Ha 3Tom pucyHke cHOBa BUAHA MHOXXECTBEHHOCTb SKCTPEMYMOB B paii-
OHe 27-cyTouHbIX MHTepBanos. lepnog 648 wacos (27,25 cyTok) npeob-
najaer.

3T MyALTUNNETHI NEPUOJOB B paiioHe 27 CYTOK, KaK yXe OTMEYEHO,
YpesBbIYAiHO HAMOMMHAIOT aNorMYHble KapTuHbl B acTpodu3mke. Beuay
BaXKHOCTI 3TOro cxofcTea . A. 3eHYEHKO BbIMOHWIA aHANOMNYHbIE NOUCKN
C MOJSIHOI paHAOMU3aUMEl CPaBHUBAEMbIX 6-4aCOBLIX rMcTOrpamMm. Pesynb-
TaT ee cpaBHeHus Ha puc. 9-11. BawxkHsas 30Ha n 27-CyTOUHbBIE NEPMOARDI
BbISIBUINCH C MOJIHOW SICHOCTbLIO.

Takum 06pasom, u npn U3MepeHnsx asnba-aKTUBHOCTY U NpN W3-
MEPEHNSX LWYMOB B rPaBU-rPAJUEHTHON aHTEHHE — KapTUHA OfHO-
TunHa. Paiion okono 27-cyTo4HbIX NEPMOAOB MPEACTaBASET OCODbI
WHTEPEC AN N3YHAEMbIX HAMU SIBIEHNSAX. 3aKOHOMEPHOCTUN SIBHO HE
3aBUCAT OT NPMPOALI N3YHAEMOro MpoLecca — pasanyns SUanasoHa
W3MEHEHNIi SHEPrMU Npu anbga-pacnage U WyMax Mbe30-4aTHNKOB
€oCTaBAsAoT (04eHb) MHOrO MOPSLKOB.

Y710 BbI MO0 3HAYNTL 3TO HAJINYME MHOXKECTBA 3KCTPEMYMOB — M3Me-
HEHWNIi BEPOSATHOCTM NOBTOPHOIO NOABAEHUS CXOAHbBIX TMCTOrPaMM — NMEH-
HO B paiioHe OKONMO 27-CYTOYHbIX WHTEPBAJIOB — MPU U3MEPEHUSIX COBEP-
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LIEHHO pa3Hbix (10ObIX?) npoueccos? OKONOCYTOUHBIE MEPUOABI, CUHXPOH-
HOCTb MO MECTHOMY BPEMEHN, roAN4YHbIE Nepnoabl ECTECTBEHHO NPUBOAAT K
MbICJIN O 3aBUCNMOCTHN CbOprl r’MCTOrpaMm OT OPUEHTAUNN MECTA N3Mepe-
HWUS OTHOCUTENBLHO HebecHbix Ten. Hanmune “3Be3gHbix cyTok' nossonsier
CBA3bIBaTb (POPMY MMCTOrpamMm C OpMeHTaumeli OTHOCUTENLHO HEMOABMNXK-
Hbix 38e34. CO/IHEUYHbIE CYTKN — CBUAETENBCTBO 3aBUCMMOCTMA OT OPUEHTA-
unu otHocuTenbHo ConHua. Okono 27-CyTouHbIE NEPUOALI Hanboee HYeTKO
CBA3bIBAOTCSA C B3aMMOPACNOJIOXKEHNEM TPEX He6eCHbIX Ten: 3eMJ'||/|, .nyHbI
n Connua (cm. Tabanuy 9-1).




lasa 10

MopgnyHbie nepuogbl

10.1 CxogHble rucTorpammel

B “nounctopuueckuii nepnoa”’ Hawmx nccneposanuii, 8 70-80-e rogpl, Ha
NpoTsKEHUN MHOrMX et (CM. 1-10 4acTb KHMTKM), B HAAEXAE HAlTM CBA3b
OpMBI rNCTOrpaMm € KaKNUMU-TNB0 KOCMO-Teo-pU3N4ECKNMIN 3aKOHOMEp-
HocTaAMU mbl BMmecTe ¢ H.T1. UeaHosoii n T. . BpuuunHoii ctaBunn ctaH-
LapTHbIE OMbITbI: KAXAbIA A€Hb, HA4YNHAs C OLHOIO U TOrO XK€ BPEMEHMU,
¢ 30-cekyHaHbIMN MHTepBanamu, Mbl 250 pas M3mepsnn CKOPOCTb peak-
uun AK+OXDOND. CkopocTb M3MEPSNN MO HAKIOHY KPUBOW WU3MEHEHNS
(yMeHbLUEHNS) ONTNYECKON NAOTHOCTM CUHER KPaCKu LUXI0OPPEHONNHLO-
eHona (AXDPU®D) npn e€ BoccTanoBneHun ackopbunosoii kucnotoii (AK)
¢ nomowbto ®IKa, coeguHerHoro ¢ camonncuem. Pabota ata tpeboeana
0coboli COCPefOTOYEHHOCTU N aKKYPaTHOCTU.

A gonxeH TyT ¢ 671arogapHOCTLIO OTMETUTL MHOroneTHow (6onee 20
net exepHesHbix onbitos!) paboty H. M. Wsanosoin n T.9. Bpuyunon. Te-
nepb, Npy aBTOMATUHECKUX U3MEPEHNSAX PAJNOAKTUBHOCTU N LWIYMOB B NO-
NYNPOBOAHNKOBBIX CXeMax, umest nporpammy . [loxapckoro, Mbl MOXeM
MoslyHaTh EXEAHEBHO MHOIME COTHM U ThICAYW FMCTOrpaMM. JTO JanNo Ma-
Tepunan, COCTaBASAOLWMNA OCHOBHOE COAEpXKaHue 3TOA KHuru. A Torga —
MOArOTOBKA KaXAOro C/IEAYIOLLErO OMbITa, NPUTOTOBJEHNE PAaCTBOPOB, aHa-
JIN3 Pe3yNbTAaTOB — BCE 3TO — 3aHUMANO uenblii pabounii aers. B pesynb-
TaTe Mbl MOFJIM MOJYHUTL 33 CYTKU BCETO HECKONbKO ructorpamm. OgHako,
KaK OTMEYEHO B NepBoil rnase, paboTbl Tex “goucropuyeckux’ net Ovian
BECbMa CYLLECTBEHHbI — TaM Dbl 3aMedeHbl OCHOBHble cheHomeHbl. Cpe-
ON HUX — MOBTOPeHMe (DOPMbI MMCTOrpamMM B OHW N TE XK€ AaTbl POBHO
Yyepes rog.

Ha puc. 10-1 npeacrasnen 3aMeqaTenbHbIi Pe3ynbTaTt TeX JIET — rMCTo-
rpammel, NOCTPoeHHble No 250 pesysbTaTaM M3MEPEHW pasHbIX NPOLEC-
COB: CKOPOCTUN (PEPMEHTATUBHON — KPEAaTUHKMHA3HOM — peakumm n peak-
unu ackopburosoii kucnotel (AK) ¢ guxnopdernnnnsodperonom (AXPUD)
B ofHU 1 Te xe aatbl (n Yacel!) despans yepes 6 net: 8 1978 n 1984 r.r.
OueHb BaXKHO, YTO CXOfHbI 3TN FMCTOrpPaMmMbl OblM Noapsg — 3TO cepust
cxoptbix puryp. CUHXPOHHOE CXOACTBO 1 OAHON napbl manosepoaTHo. Cny-
YaiiHoe CXOACTBO MOC/NEAOBATENBLHOCTU 9-TU HE3aBUCUMBIX (bUryp coBep-
weHHo HesepoaTHo. OTcroga €refoBan BbIBOA O HECNYYARHOCTU hOpMbI
rMCTOrpaMm 1 3aKOHOMEPHOM BOCMPON3BEAEHNIN UX (DOPMBbI, CBS3aHHBIM C
FOAUYHbLIM ABUKEHUEM 3eMAU MO OKONOCOMHeYHoW opbuTe [9,10].
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Puc. 10-1: Cepun CXOgHbIX rMCTOrpamMM B OLHU N TE€ XK€ AATbl N 4aCbl POBHO 4Yepe3 6
net — B 1978 rogy n3amepeHusi bepMEHTAaTUBHON aKTVBHOCTN KpeaTUHKMHA3bl, B 1984
rogy m3mepenmnsa ckopoctu peakuuu AK+OAXPUNP. Mo 250 namepeHunii B Kaxpoii ru-
cTorpamMme.

rlocne Ha4daNla CUCTEMATNHECKNX |/|3mepeH|/||7| PaANOaKTUBHOCTIN TaKXKe
HEOAHOKPATHO MOXHO DblNO BUAETL CXOACTBO MUCTOrpaMM B T€ XKe AHU 1
yacbl Yepes rog. OAHAKO, TOMBKO NOC/E HAYaNa LEeNeyCTPEMIIEHHOrO NCCe-
[OBaHUSl — MOCTPOEHUS PacnpefeneHniA YNCna CXOAHbIX Map rucTorpamMmm
no BEJINHNHAM pa3fenstowmx nx MHTEPBaANoOB, CTaJl0 BO3SMOXXHbIM FrOBOPATb
O rOAMYHBIX Nepuojax NOBTOPHOU peanu3aunmn rucTorpaMmm AaHHOR hop-
Mbl. BbIJ'Ia o6Hapy>KeHa O4Y€Hb BbICOKaA TOHYHOCTb 3TNX NEPNOJOB. B KaneH-
napHom rogy (365 conHeunbix cytok) 525 600 muHyT. CooTBeTCTBYOWMIA
nepuog npu CpaBHEHUM FUCTOrPaMM OMNPERENSAETCSA C TOYHOCTLIO O OAHONA
MWHYThI. an/I 3TOM, HYXXHO NOAYEPKHYTb, YTO peyb UAET HE O TOYHOCTN
meToga (onpegenenue ¢ TouHocTbio B 1/525600), a 0 To4HOCTUM neproaa,
obycnosneHHoro kocmodpuandeckumu npudnHamu. Mbl Haxogum 3Tu ne-
proasl He npu nepebope scex 525600 rucrorpamm Apyr ¢ Apyrom, a npu
CPaBHEHUV MOCNEAOBATENBbHOCTEN rUCTOrpaMM BOAM3KM UCKOMOro nepumo-
[a. DTa TOYHOCTb ONpefesieHNs TOANYHbIX NEPUOAOB MO3BOANAA YBULETH
BaXkHble 3akOHOMepHoCcTw [8, 63)].

Bbino ycranoeneHo, yto:

1) rogmunbii nepuog, nogobHO CyTOYHOMY, COCTOUT U3 ABYX, YETKO pas-
JINYMMBIX 3KCTPEMYMOB — OAMH COOTBETCTBYET ‘KasieHAApHOMY ro-
ay", T.e. 365 conHeuHbIM cyTKam; apyroii — “3Be3gHOMYy = cupepu-
4eckoMmy rogy”’, KOTopblii Ha 369 MuUHYT BonbLie KaneHAAPHOro roaa;

2) CxOfHBIE FNCTOrPaMMBbl YEPE3 OAUH “KaNeHAapHbIRA rog’ peannsyoTcs
Ha 1 MUHYTY paHblue pacCHMTaHHOrO CpPoOKa, Yepes ABa ropa — Ha
[BE MUHYTbI paHblUe, Yepe3 TPWU rofga — Ha Tpy MUHYTbI paHblue, U
Tak ganee.

M3 3Tux 3aKOHOMEPHOCTE, TaKXKe KaK 13 Hannuns “‘3Be3gHeiX’ 1 ‘cos-
HeYHbIX' CYyTOK, C/efyeT, 4TO popMa riuCTOrpamMM OMNpPEemENsieTCs HECKOb-
KUMW HE3aBUCUMbIMU APYr OT Apyra dakTopamu.
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“KaneHgapHeblii ro4" COOTBETCTBYET Nepuogy, C KOTOPbIM 3eMsl OKa3bl-
BAE€TCA B TOM >X€ NOJIOXKEHNN OTHOCUTENBHO COJ'IHU'a npn rogun4HoOM ABWN-
XKEHUUN MO OKOJIOCOJIHEYHON opbuTe.

“Cupepunyecknii rog’ COOTBETCTBYET MEPUOLY, C KOTOPbIM 3eMisi OKa-
3bIBAETCS B TOM >KE€ MECTE Ha OKOJIOCOJIHEYHOW OpbuTe OTHOCUTENLHO
“HenoaBunxHbIX 38€34".

Hanuune 3Tux nepmopos, Takxke Kak Hann4me “3Be3gHbiX’ 1 ‘‘CoNHeY-
HbIX' CYTOK, COOTBETCTBYET MpPeACTAB/IEHUSIM O 3aBUCUMOCTU POPMbI TU-
CTOrpamMMm Kak OT opueHTauumn nabopaTtopuun oTHOCUTENBHO Cchepbl Heno-
AOBVXKHbIX 3BE€34, TaK M OT OPUEHTALNN OTHOCUTENBHO COJ'IHU'a.

BTopas 3aKOHOMEpHOCTb — €XerogHoe MOsiBMEHUE CXOAHbIX TNCTO-
rpaMm Ha OfHY MUWHYTY paHblue ‘MOMeHTa HacTynneHust Hosoro (kaneH-
[apHOro) rofa’’, BO3MOXHO, oTpaxkaeT asuxeHune CoNHeqHON crnctembl OT-
HOCUTENBHO KAKUX-TO OTAANIEHHLIX O6'beKTOB.

BbiBogbl 0 cBA3n hopmbl rucTorpamm (Aa eLe noNyqeHHbIX Npu n3ve-
peHusix anba-pacnaga...) ¢ SBUKEHUEM 3eMJIN MO OKONOCOSHEYHON Op-
6uTe, Kak 1 0 CBA3M POPMbI FMCTOrpamMm C BpaleHuem 3emMnu BOKPYr CBO-
el ocn, n, Tem bonee, ¢ runoteTndecknm asrxxeHnem CoNIHEYHON CMCTEMBI
B LIEJIOM, — TaKMe yMO3aKNto4eHnst TpebytoT cepbesHbix ocHoBaHui. OcHo-
BaHUSA 3TN — MHOXECTBO (COTHM TbICAY) CpaBHEHWUN POpPM rMCTOrpamMm B
pa3HbIX NOCTaHOBKAxX onbiToB. Koraa-Hubyae 3Tn cpaBHeHUs hopM rmcro-
rpamMm BbINOJHUT (OXKKUAAeMas) KOMMbIOTEPHAsH MPOrPaMMa 3a HECKOJIbKO
yacoB. MHe xe noTpebOBanOCh HA 3TO HECKOJILKO JIeT CUCTEMATUYECKON
paboTbl — COMHEHWIA B pe3ynbTaTax, ux BOCMPOU3BEAEHWUN, CHOBA COMHE-
HWA, CHOBa BOCMPOW3BEAEHUN, CHOBA COMHeHWiA. [NpefcTaBneHHble fanee
B 9TOW rfaBe MaTepnasnbl OCHOBAHbI HA MHOFOKPAaTHOM BOCMPOU3BEAEHUN
OCHOBHbIX Pe3ynbTaToB.

Ha puc. 10-2 n3obpaxeHsbl pe3ynbTaThl ONpeaeneHns rofnyHbix nepuo-
[OB peann3aumn cxofHbix 60-MuHYTHBIX (OAHOYACOBbLIX) MMCTOrPaMM, Mo-
CTPOEHHbIX NO N3MepeHnaM anbda-akTusHocTu 23°Pu B nepuog ¢ 23 ok-
T536psi no 10 Hosibpsa 2000 r. u 2001 r. Mo ocy abcumcc OTNOXKEHBI, Kak
O6b|‘-IHO, BEJINHNHbI WUHTEPBAJZIOB BPEMEHUN MEXAY CXOAHbIMW TNCTOrpam-
MaMWn. V|3 COOTBETCTBYHOLWNX BEJINHNH WHTEPBANIOB BbIYTEHO YNCAO YaCoB
B roay (8760 yacos). Mo ocn OpAMHAT OTIIOKEHO YMCIIO CXOAHBIX Nap, CO-
OTBETCTBYIOLLUX AAHHOA BEAMYMHE NHTEPBANA.

Ansi nocTpoeHus pacnpepeneHnsi 4NCAA CXOAHBIX Map Mo WHTEPBaAJaMm
MEX/y HAMU B 3TOM OnbiTe Obino nposeaeHo okoso 4000 cpaBHeHWiA n Haii-
neHo Bcero 478 cxoaHbix nap (12% ot 4mcna nccnefoBaHHbIX COYETaHNi).
MakcrMansHO BO3MOXHbIE BbICOTbI CTOMOUKOB PaBHbI YUCAY FACTOrpaMm
B CPAaBHMBAEeMOM psifly — B JAHHOM ciydae nx bbiio 427. Taknm obpaszom,
3KCTPEMYMbI, COOTBETCTBYIOWME nHTepsanam ‘0" n 6" (no 62 cxogHbix na-
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Puc. 10-2: CxogHble 04HOYACOBbLIE MMCTOrPaMMbl MPY U3MEPEHUAX anbda-aKTUBHOCTN
239Py ¢ BLICOKOI BEPOSTHOCTLIO PEANN3YIOTCS POBHO Yepes rof, ("Kanenpaphsbiii rog”) n
vepes rog n 6 vacos (“Cungepuyeckuii rog”) (nogpobHoctu B Tekcte). Mo ocn abcumcce
— Yacbl — WHTEpBasbl BPEMEHN MNOABAEHUS CXOAHbLIX FMCTOrpPamMM MOCNE BbIYNTAHWA
4ncna vacos B roge (8760 qacos). Mo ocu OpAMHAT — YNCAO NAP CXOZHBIX FNCTOrPAMM,
COOTBETCTBYIOLWMX [AAHHON BeNnM4nHe nHTepeana [8,63].

pbl) cocTaBAAT BCero okono 14,5% oT MakcnManbHO BO3MOXHOW BbICO-
Tbl. BepoATHOCTb Cy4aliHOro NOMTy4eHNs SKCTPEMYMOB, OT/INYAIOLLMUXCS NO
BbICOTE NpuMepHO Ha 30 OT ocTanbHbIX CTONbMKoB, nopsigka P=10"" [98].

Ha puc. 10-2 BnaHO, 4TO rogMyHbIii Nepuof N3MeHEHNs BEPOSTHOCTU
peanu3aummn OAHOHACOBbIX MMCTOrPaMM CXO4HOW (pOpMbl pa3geneH Ha ABa
— Ha “kaneHgapHbili’, paBHbli 365 CONHEYHbIX CYTOK 1 Ha ‘‘Cuaepryeckuii’,
NpeBbILIAOLLNE KaNeHaapHblli rog Ha 6 4acos.

DTOT pe3ynbTaT — Haiu4une BTOPOro, CUAEPUYHECKOro nepuoga — Obin
0051 MeHs HeoxXuAaHHbiM. O4HAKO OH BOCMPON3BOANICS MHOroKpaTHo. [lo-
TOM CTano sAcHO (nocse obCy X AeHWA C KoneraMm), 4To 3TOT BTOPOR nepu-
of — “npu4rHa BUCOKOCHOCTN' — Kaxkable 4 rofa 3Ta pa3HMLA CTaHOBUTCA
paBHOI 24 4YacaM M KOMMNEHCUPYETCSl BBEAEHWEM B KasleHAapb JOMONHU-
TenbHbIX CyTOK (29 heBpans). Bnpouem, rnasHblii Bonpoc — “kakoe aeno
copMaM ructorpaMm Ao BUCOKOCHOCTU?  — ACHBIM He CTan.

ITOT pe3yabTat Obla YyTOYHEH NPU NOCTPOEHMM FUCTOrPaMM KaXkaol 3a
cymmapHoe Bpemsi B 15 MuHyT 1, npu ewe 6onee fgeTasabHOM UCCAeLOBaHNN
5TUX NEepUOAOB, 3a CymMapHoe Bpemsi B 1 munyty (puc. 10-3).

Kak BugHo na puc. 10-3, nepsuiii, “KanengapHbiid’ nepuop asoliHONM,
oH paseH 525599 n 525600 mMuHyTam, BTOpOIi neprog, — “Cugepuyeckunii’
— paseH 525969 muHyTam, T.e. 525600 4 369 muHyTam.

BBI/IAy I'Ipl/lHLLVII'II/IaJ'IbHOVI Ba>XHOCTIN 3TUX PE3yNbTATOB, OHU 6bIJ'IVI noa-
BEPrHYTbl MHOrOKPATHO NPOBEpPKE.

[Onsi nonyyeHnsi cTaTUCTMYECKM elle Dosiee HaZEXHbLIX OLEHOK Obino
nposeneHo cpaBHeHune okoao 80000 nap OAHOMUHYTHBIX FMCTOrPaMM, MO-
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CTPOEHHbIX MO EXKECEKYHAHbIM U3MEPEHUNAM 3a LeCTb CyTok 20—25 HoAbps
2001 r. n B Te xe gatbl 2002 r. Haigeno 2410 cxonHblie napbl. Vx pacnpe-
JeneHne No uHTepeanam n3obpaxeHo Ha puc. 10-4.

Ha puc. 10-4 BugHa o4eHb BbICOKAsi BEPOSITHOCTb MOBTOPHOrO MOsiBJE-
HUS TNCTOrPaMM AaHHOU (hOPMbI Yepes rof C NEPUOAOM, PABHLIM ''KaseH-
JapHomy” rogy v nepnogom Ha 1 MUHYTY MeHbLUEMY KajieHAapHOro roaa
— BEPOATHOCTbL CYHaliHOrO MOAYYEHUS! SKCTPEMYMOB TaKOW BbICOTbI Kak
Ha puc. 10-4, ncyesatowe mana.

AHanorunytsle NCCneaoBaHus Obian BbINOHEHbI ANA ABYXTOANYHbBIX Me-
progos. Ha puc. 10-5 npegcragnensl pe3ynbTaThl CPaBHEHNS OLHOYACOBLIX
rMCTOrPaMMm, MOCTPOEHHBIX MO U3MEPEHUSM Yepe3 fABa roga — B aBrycre
— ceHTs6pe 2000 r. — 2002 r.

Mpn bonee peTanbHOM aHanM3e — CpPaBHEHWUN OLHOMUHYTHBIX FNCTO-
rpaMmM — ObIIO MOKA3aHO, YTO NEPBLIV Nepuog “ABOHON : ogunH “nognepu-
o4 Ha 2 MUHYTHI MeHbLUe AByxusieTHero (paeen 1051198) , sTopoii “nogne-
puog’ paBeH TOYHO YABOEHHOMY KanengapHomy rogy (1051200 munytam);
BTOPOiI GONbLICHA Nepuog — TOYHO PaBEH YABOEHHOMY ‘‘Cuaepmdeckomy’
rogy. 910 BugHoO Ha puc. 10-6. DTOT pe3ynbTaT TakKe BOCNPON3BEAEH HEOA-
HOKPaTHO.

N B atom cnyuae, ans obecnedeHuss 6onee BbICOKOW CTaTUCTUHECKON
Ha4EXHOCTN ONpPEefeNeHns BENUYMHBI 'KaneHJapHoro nepuoga’ yepes aga
roga, 66110 nposegeHo cpasHeHue Gonee 80000 nap ructorpamm. (13 nap
psagos no 698 ructorpamm B Kaxxaom psigy. [NpoussegeHo 81900 cpabhe-
Huii. Haingerno 3789 cxogtbix nap unm 4,7% 0T BO3MOXKHbIX COYETaHUiA.)

Kak BugHo u3s puc. 10-7, yepes ABa roga CxofHble FUCTOrpaMmMbl, B Ca-
MOM fefle, C OYEHb BbICOKOW BEPOSITHOCTLIO PEANM3YIOTCSA HA ABE MUHYTbI
paHblue pacyeTHOro Bpemenn. Btopoii nognepuog nposisuncs cnabo. Be-
POSITHOCTb CJIYHaMHOIO MOJMYHEHUsI TAKOrO PE3ybTaTa TAKXKE NCHE3AKoLLEe
mana.

B npepctaBneHHbix Bbllie pe3ynbTaTax NPUHLMNMANBHO BaXKHbIM Ka-
XKETCS HE TOJIbKO [I0Ka3aTeNbCTBO CYLECTBOBaHUs AByx nepuonos — Ka-
nengapHoro’ n “Crngepudeckoro”’, Ho n “paciuensieHne’ “kaneHgapHoro” ne-
proaa Ha Aga. JTO pacluenfieHne eXerofHo YBENNUMBAETCS HA 1 MUHyTY.
3a pBa roga 3TO OTAMYME COCTABASET ABE MUHYTHI. HecnyyaiiHocTe 3TOrO
“opHOMUHYTHOrO cBMra” ObiNa NOATBEPXAEHA NPU CPAaBHEHUMN TNCTOrPAMM
B OfHU U T€ XKe AaTbl Y4epe3 Tpu roaa.

Mpy noctpoeHun ructorpamm 3a 1 vac 4epes Tpu roga Mbl NOAYHWAN
cHOBa ABa nepuopa — 'KaneHpapHbiii' — paBHbIA 4Mcny 4acos, npolues-
wux 3a Tpu roga, n “‘Crngepuyecknin’ otanyarowmiica ot nepsoro Ha 18
4aCoB, T.e. HA TPV “BUCOKOCHBLIX caBura’. 3TO BUAHO Ha puc. 10-8.

Ons nonydeHns [OCTaTOMHO CTAaTUCTUYECKU AOCTOBEPHbIX 3HAYEHW
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Puc. 10-3: C TOYHOCTBIO B OAHY MUHYTY CXOAHbLIE FMCTOFPaMMbl PEANN3YIOTCSA Yepes rog,
C ABYMsi OCHOBHbLIMU nepuogamu, ABOHbIM “kaneHaapHbim’, paBHbiM 525599 , 525600
MUHYTaM 1 “cugepryeckum’, paBHbiM 525969 munyTam. VIameperuns anbda-akTUBHOCTM
239py 24 wosbps 2001-2002 r.r. Mo ocn aBCLMCC MHTEPBANBI BPEMEHN, Yepe3 KOTOpbIe
MOSIBNAIOTCA cxoAHble ructorpammbl. MunyTel. o ocn opgrHaT — 4nMCno nap CXopHbIX
FUCTOrPaMM, COOTBETCTBYIOLWNX JAHHON BenmMyuHe nHTepsana [63].
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Puc. 10-4: Yepes rog cxofHble rucTOrpaMmbl C BbICOKOW BEPOATHOCTBIO PEANU3yHOTCs
depes 525600 u 525599 muHyT. Vamepenusi anecba-aktusHocT 23°Pu 20-21 Hos6ps
2001-2002 r.r. Mo ocy abcumcc — MUHYTBI — UHTEPBAJbl BPEMEHI MOABNEHUS CXOAHbBIX
FUCTOrPaMM MOCNE BbIMUTAHUS Yncna muHyT B roge (525600 munyT). Mo ocn opanHaT
— YNCNO Nap CXOAHBLIX TMCTOrPpamMM, COOTBETCTBYIOLWNX AAHHOW BeNIMYMHE NHTEPBana.
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Puc. 10-5: C To4HOCTbIO A0 1 Yaca CxOfHble TMCTOrPaMMbl Peann3yOTCs POBHO 4Yepes
nea roga n uyepes 2 roga 12 uvacoe. Wamepenus ansda-aktusnoctn 23°Pu — asryct-
ceHTAbpb 2000-2002 r.r. Mo ocm abcumce — 4Yacbl — MHTepPBafibl BPeMeHN MOSBIEHUS
CXOAHbBIX TMCTOrPaMM MOCNE BbIYMTAHUSA 4McAa Hacos 3a 2 roga. Mo ocm opguHat —
YMCNO Nap CXOAHbIX MMCTOrPaMM, COOTBETCTBYIOL X JaHHO BeMYMHE NHTEPBana.
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Puc. 10-6: Mpu namepenusx anba-akTusHocTn 23°Pu ¢ 0AHOMUHYTHLIM pa3peLleHnem
Yyepes ABa rofga, CXofAHble MMCTOrpamMMbl PeaNN3YIOTCS C 4BYMSI OCHOBHBIMI MEpUoAamMm
— KafleHAapHbIM U cufepuyecknM. KaneHgapHolii neprog cocTouT U3 ABYX ‘nopnepu-
onoB”’ — opmH paeeH pacdeTHoli Benudmne (1051200 mMuHyT), APYroil Ha 2 MUHYTBbI
menblue (1051198 munyT). Cugepnyecknii nepuog TOYHO PABEH PAaCHETHON BeaMYMHE
1051938 mMunyTam. Vsmepenus anbdba-aktusHocty 23°Pu 20 anpens 2001-2003 r.r. Mo
ocn abcumrcc — MUHYTBI — MHTEPBasbl BPEMEHN, YEPE3 KOTOPbIE MOSIBIASIOTCA CXOA4HbIE
ructorpammbl. o ocm opgrHAT — 4NCNO Nap CXOAHBIX FUCTOrpaMM, COOTBETCTBYIOLLNX
LaHHOV BE/NYVHE NHTepBana.
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Puc. 10-7: Mpu namepenusx namepenus anbda-aktusHoctn 23Pu yepes gsa roga (ue-
pe3 1051200 muHyT) KanenpapHblii Nepros MakCMasibHO BEPOSITHOO MOBTOPHOMO Mo-
SABMIEHNA FACTOrPamMM CXOAHOW pOpMbl pacliennseTcs Ha ABa '‘nognepuoga’ — OfuH
paBeH pacyeTHoli BennduHe 1051200 muHyTam, Apyroil Ha fBe MUHYTbI MEHbLUE pac-
yeTHOro v paser 1051198 munytam. (MIamepennsi anbcba-akTneHOCTN 239py g opHN 1 Te
e AaTel B anpene, okTabpe n Hosbpe 2001-2003 r.r.) Mo ocu abcuymcc — nHTEpBanbI
BPEMEHMN MNOSIBNEHNS CXOAHbIX TMCTOrPaMM MOCAE BbIYNTAHNA HUCAA MUHYT 32 fBa Ka-
nexpapHbix roga (1051200 munyT). Mo ocn OpAVHAT — HMCNO NAp CXOAHBIX FMCTOrPaMM,
COOTBETCTBYIOLWMX AAHHON BEIMYNHE NHTEPBana.

70
18

60

50

40

30

20

i | i

4 2 0 2 4 6 8 10 12 14 16 18 20
Yachkl (Nocne Bbl4eTa ABYX JeT)

Puc. 10-8: C to4HocTbio g0 1 HYaca CxOfHbIEe rCTOrPaMMbl PEaNN3yOTCA POBHO Yepes
Tpy roga u depes 3 roga 18 uacos. Mamepenns anscba-aktusnoctn 23°Pu — aeryct-
okTs6pb 2000-2003 r. Mo ocm abcumcc — 4Yacbl — WMHTEPBafbl BPEMEHN MOSIBNEHUS
CXOAHBIX FUCTOrpaMM MOC/e BblYUTaHWA 4nucna 4acoe 3a 3 roga. [lo ocu opguHat —
YMCNO Nap CXOAHbIX MMCTOFPAMM, COOTBETCTBYIOLLNX AaHHOW BENMYMHE NHTEPBAaNa.
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Puc. 10-9: Mpn nsmepennsix anbda-aktueHoct 23°Pu yepes Tpn roga (4epe3 1576800
MuHyT) “KanenpapHelil’ nepriog MakCumManibHO BEPOSITHOrO MOBTOPHOrO MOSIBEHUS FiA-
CTOrpamMM CxOAHON hOpMbl TakXKe pacluennseTcs Ha fea ‘mognepmofa’ — OAWH pa-
BEH pacyeTHOl BennYnHe, APYroli Ha TpW MUHYTbI MeHbLue pacdetHoro. (/3mepeHus
anbca-akTusHocTy 23°Pu B ogHuM 1 Te e maThi: A — okTa6pe, B — B aBrycTe n Hos6pe
2000-2003 r.r.) Mo ocn abcuncC — MHTEPBaAbl BPEMEHW MOSIBJAEHNS CXOAHBIX MMCTO-
rpamMm Mocne BbIYMTaHWS YNCAa MUHYT 3a Tpu roaa (1576800 munyT). Mo ocn opanHaT
— YUC0 Map CXOAHBIX MMCTOrPamMmM, COOTBETCTBYIOLMX JAHHON BENMHNHE UHTEPBANA.
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Puc. 10-10: Mpu n3mepenmnsix anscpa-aktnsHoctn 23°Pu vepes Tpu roga (4epe3 1576800
MnHyT) Cufepnyecknii Nepnos MakCUManbHO BEPOSITHOTO MOBTOPHOrO MOSIBIEHUS M-
CTOrpaMM CXOAHOU hOPMbl PeaNn3yOTCS C YTPOEHHBIM ‘BUCOKOCHBIM CABUTOM’', T.€. Ha
369x3=1107 MuHYT NO3XKe pacyHeTHOro kaneHgapHoro epemenu. o ocu abcumcc —
MNHTEPBasbl BPEMEHN MOSBNEHNA CXOAHbIX MMCTOrPAMM MOCAE BbIYNTAHUS YUCAQ MUHYT
3a Tpu roga (1576800 munyT). Mo OCKM OPAMHAT — 4YMCAO NAp CXOAHLIX TMCTOrPaMM,
COOTBETCTBYIOLMX AAHHOI BeNMYMHE NHTEpPBaNa.
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Puc. 10-11: Yepes 4 roga (n3mepenus anbcha-akTUBHOCTH 239Py B oAHM 1 Te e AaThl
1 Bpemsi CyTokK, 2 aBrycTta n 29 aekabpsi 2000-2004 r.r.) HabntopaeTcst TPy 3KCTpeMyMa
yBeNNYeHNs BEPOSITHOCTY NOSIBACHUS CXOAHbIX OQHOMUHYTHbIX rucTorpamm: 1-in — “Ka-
NEHAAPHbIA", TOYHO PaBHbIAi PACHETHON BENMYNHE = YUCAY MUHYT B 4-X KaneHAapHbIX
ropax (cooteetcTeyet “0" Ha abcuwncce), 2-ii — “TanakTnyecknii’” — Ha 8 MUHYT MeHb-
e PaC4eTHOro KaneHAapHoro nepuopa (4 MUHYTbI €XKErofHOro CABMra + 4 MUHYTbI
ot pobaeneHnoro 29 ceepanst), n 3-ii — “Cugepuyecknii’, cooteTcTByeT 36 MUHYTE Ha
abcumcce — HECKOMMEHCNPOBaHHBLI/E OCTAaTOK BUCOKOCHOTO CABMra nocne fobagneHus 24
yacos 29 dpespansi. Abcyncca — NHTEPBasibl — MUHYTbI — MOCJIE BbIHETA HNCAA MUHYT,
COOTBETCTBYIOLLEro HeTbipeM 365 cyTouHbiM rogam. OpauHaTa — YKUCAO CXOAHBIX Nap
ructorpamm. [Ins nnkoB oTMe4eHbl HYXKHME rpaHnubl 95% [oBepUTENbHBIX MHTEPBAIOB.

Benu4nHbl ‘KanengapHoro' nepuoga uyepes Tpu roga ¢ paspeweHunem s 1
MUHYTY, OblNO ocywecTBieHo okoso 200000 cpasHeHuii ructorpamm. Pe-
3yNbTaTbl 3TUX CPaBHeHWIA NpefcTaeneHbl Ha puc. 10-9.

He meHee BaxHo, uTo 2-ii “Cnpgepuyecknii’ nepmog TOHHO COOTBETCTBY-
€T BUCOKOCHOMY caBury u paeeH 369x3=1107 munytam. (1.e. 1576800+
+1107=1577907 munytam). 310 BugHO Ha puc. 10-10. AnanorudHsie pe-
3yNbTATbhl TAKXe 6bIJ'IVI NoJNy4Ye€Hbl HEOAHOKPATHO.

Yepes 4 roga, B BUCOKOCHbIA 2004-1i rog, nocie pobaesieHuss B Ka-
nenpapb 29-ro dpespans, k oxugaemomy casury KanengapHoro roga Ha
4 MuHYTbI NpubaBunock ewe 4 MUHYTHI CABMTa B Ty Xe CTOPOHY 13-3a
4-MUHYTHOW pa3HMUbl CONHEYHBIX 1 3Be3gHbIX CyToK. CymmapHblii casur
LOSIXKeH Obil cocTaBUTL MUHYC 8 MuHYT. B To >xe Bpemsi gobasneHune 29
(heBpans — CKOMMEHCUpPOBano 24-4acoByto BUCOKOCHYKO pasHuuy. OpHa-
Ko otandne Cugepryeckoro roga oT KajeHAapHoro 3a 4 roga COCTaBUIIO:
69 x4=2449+ 9 munyr X 4 = 24 yaca + 36 munyT. JobasneHne
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29 cpeBpans komneHcupyet Tonibko 24 vaca. PasHuua B natoc 36 mMuHyT
[IOJ1XKHA OCTaBaThCA.

3T coobpaxeHus Obiaun chopmynmpoBaHbl nocne obCcyxaeHus C
T. A. 3enuenko n [1. 1. Xapakozom. YauBUTenbHO, YTO 3TU PacCyXaeHns!
0Ka3afmMCb COOTBETCTBYIOWMMI PeanbHOCTU. JTO BugHO Ha puc. 10-11. Ha
3TOM PUCYHKE BUAHO, 4TO 4epe3 4 roga TO, YTO $ Ha3bIBaN ‘nognepu-
ofamMn’ KaneHJapHOro roga 3aciy>XuBaeT ‘MoOBbIWEHNS paHra’. JTO ABa
paBHOMPaBHbLIX NEPUOAA — KaNeHAapHbIli 1 Apyroi, “oToaBuratowumiica” ot
HEro exeroaHo Ha 1 MuHyTy. 31O BO3pacTatoLlee paclienieHne MHe Npej-
CTaBNAETCA CnegcTtBnemM OBUXKEHNA COJ'IHe‘-IHOﬁ CNCTEMBI B raJ'IaKTVIKe n A
6bl fep3Hyn HaseaTb 3TOT nepuog Tanaktuueckum’. OT “cngepuyeckoro”
neproga npeaplaywmx 4-x neT octancsa sKCTpemMym Ha 36-ii MuHyTe.

10.2 TMoarsepxpeHne 0gHOMUHYTHOrO CABUra KaJsIeHAAPHOrO roaa
1 obHapyXeHue euie O4HOro roguyHoro Mepuoga, paBHOro
“rponunueckomy rogy”’, npu aHasnun3e pe3ynbTaToB U3MEPEHUIA
C.H. WWanosanosa n A. B. Makapesu4ya B AHTapKTuke

EcTtecTBeHHbIM CneaCTBMEM KaXXAOro 3Tana MpPOBOAUMBIX MHOK WCCIeno-
BaHW OblNyM COMHEHUS B OCTOBEPHOCTM NOJTyHAEMbIX PE3YNLTAaTOB 1 060C-
HOBaHHOCTU hopmynmpyembix BbiBogoB. COMHEHMst M3-3a HEODbIYHOCTH
3TUX PE3Y/bTAaTOB U HEBO3MOXXHOCTU OMOpbl Ha paboTbl Apyrux uccre-
posateneii (nabopatopwuii). EAnHCTBEHHBIM CNOCOBOM MpeopoaeHnsi 3TIX
COMHEHUT OblI0 MHOrOKPaTHOE BOCMPOW3BEAEHNE, MOBTOPEHNE WCCIERO-
BaHW B pa3Hbix BapuaHTax. [1py 3TOM NCMXONOrnYeckn BaXKHO, 4TO npu
MOBTOPEHNN NCCNEAOBAHNA HYEPe3 OTHOCUTENLHO DOJNBLIOE BPEMS, MPex-
HME pe3ynbTaTbl YTPAUYMBAIOT ‘JINYHbIE YepThl 1 CTAHOBATCA JAnTepaTyp-
HbIM (paKTOM, HyXAaLwWwumMcs B npoeepke. [Monckn rognyHeix neprogos,
HayaTble B 70—80-e roabl NpoLNOro BeKa, Kasaancb MHe 33BepLUEHHbIMY B
2007 r. OgHako, coMHeHus ocTaBanuck. B 2009 r. s pewunn ewe pas wnc-
CNefoBaTbh rOAMYHbIE NMEPNOAbI HA MHOTOJIETHUX PE3ybTaTax W3MEepeHuit
pPajMOaKTUBHOCTY, NPOBOANMbBIX B COAPYXECTBE U COTPYAHUYECTBE C Ha-
M1 B AHTapKTUYECKOl 3KCneanuumn coTpyaHnkamu nabopatopun AAHUN
O.A. Tpowwnuesa: C.H.LLlanosanoseim 1 A. B. Makapesuduem. Muorome-
CUHBIE U3MepeHns anbda-akTueHocTn 23°Pu Ha yCTaHOBKE KOHCTPYKLM
. A Pybunwreiina Ha ctanuun Hosonaszapesckas B AHTapkTuae npoBo-
aunn: B 2003, A. B. Makapesuy, 2005, 2006, 2007, 2008 r.r. — C. H. LLIano-
BanioB. Pesynbratel (ybnukatel) aTuX, Ype3BbIYAliHO LEHHBIX U3MEPEHUT
ntobe3HO npefocTaBneHbl HaLER nabopaTopueli N COXPaHAIOTCS B HalLEM
baHke-apxuBe JaHHbIX, (POPMUPYEMbIM MHOTMe rogbl T. A. 3eHUeHKO.

Ha puc. 10-12 Bugen exxerogHbliii ofHOMUHYTHBIG casur ‘TanakTuyecko-
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Puc. 10-12: ExkerogHblii OBHOMUHYTHbIA cABUM [anakTU4eCKOro rogn4yHoOro nepruoga npu
cpaBHeHuu ¢ KanengapHeim, npu nsmepennsx ansca-aktusHoctn 23°Pu Ha cr. Hogona-
3apesckas C. H.LLanoeanoebim B 2003-2008 r.r. OfHOMUHYTHbIE MHTEPBAbI.
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Puc. 10-13: Pacnpegenerune 4ncna cxofHbIX nap 6-MUHYTHBIX TMCTOrPamMM No BeNYNHE
pasgensiowmx nHTepeanos spemenn. Mo ocm abcuncc nHTepeanbl NOCNe BblYETA HMCAA
MUHYT B KaneHAapHoM roge (MunyThl). Mo opAaMHaTe — 4MCNO CXOAHBIX Nap, COOTBET-
CTBYIOLLEE [AHHOI BENMNYMHE WHTEPBANa.
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Puc. 10-14: MNpu cpaBHeHNN psAgoB 1-MUHYTHBIX FTMCTOrPaMM, NOCTPOEHHbIX MO pe3yNbTa-
Tam namepennii C. H. LLlanoeanosa Ha c1. HoBonasapesckasi, 4eTkO BbisiBAsOTCA “Tpo-

~r —r

nuyeckunii” n “Cungeprnyveckuii’ rognyHblii neprogsi.
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Puc. 10-15: KanengapHbiii, Tponudecknii n Cngepnyecknii rognyHbie nepriogbl nosis-
NIEHNA FMCTOrpaMMm CxofHOo# copmebl. Mo pesynbTaTam CpaBHeHWs pAfOB 1-MUHYTHbIX
rMCTOrpamMm, MOCTPOEHHbIX NO pedynbtatam nsmepennii C. H.LLlanosanosa B AHTapk-
Tuke B 2007-2008 r.r. o ocam, kak Ha puc. 10-13.

ro’ rogmyHoro nepuopa otHocuTenbHo 'KanengapHoro', npu cpaBHeHun
OHOMUWHYTHBIX FUCTOrpamMm, nonydeHHoix npu usmepenusx C. H. LLlano-
BanoBbiM anbga-akTusHocTn 23°Pu na ct. HoBonasapesckas, cyeTHmkom
M. A. PybuHwrelina (6e3 konnumatopa). Beino nposefeHo cpaBHeHmne psi-
goB no 720 rucTorpaMm, NOCTPOEHHBLIX MO U3MEPEHUAM B OOHO U TO Ke
Bpemsa cyTok 2 anpens 2003, 2005, 2006, 2007, 2008 r.r. BugHo, 4To npwm
cpaBHeHun ructorpamm 2008 n 2007 r.r. caur paseH 1 munyTe, npu cpas-
HeHun 2008 n 2006 r.r. cagur paBeH 2 MuHyTam, npu cpasHeHun 2008 r.
n 2005 r. — 3 munyTam, n 2008 r. ¢ 2003 r. — caBur paseH 5 muHyTaMm.
AHanornyHblii pesynbTaT Obll MOMYYEH MPU CPABHEHUWM TMCTOrPAMM Npu
nsmepeHusx 3 gespans B Te e rogpl.

Ha puc. 10-12 BugHo, 4T0 B 3TUX pe3ynbTaTtax KaneHaapHblii roguyHblii
neprog BblpaxkeH cnabo — npeobnapaet lanaktuyeckuii. MNo-Bugnmomy,
3TO CBSI3aHO C OpUEHTALNEl MJIOCKOrO AETEKTOpa asiba-4acTul, OTHOCK-
TeNbHO naockocTn dkauntukn. OgHAKO 3TO NPEANONOKEHNE HYKIAETCA B
CneuunansLHOM UCCAEf0BAHUN.

N3 kypca acTpoHOMMM MHE ObIIO M3BECTHO CYLLIECTBOBAHME €Lle Of-
HOIO rOAMYHOro Mepuoaa — ‘‘Tponmyeckoro roga’, pasHoro 365 cpegHum
CONHEeYHbIM CyTKam 5 yacam 48 munytam. OpHako B pesysbTaTtax Moux
nsmMepeHuii s ero He Bngen. BoamoxHo, 3To obbsacHseTcs Tem, 4to u Cu-
Jepudeckunii nepvog s 3apaHee HE UCKaN — OH HEOXKUAAHHO INA MEHS
NpOSIBUJICA NPpW CpaBHeHWN 1-4acoBbIX ructorpamm B palioHe 365 cytok +
6 4acos. Korga s1 pewmmn yTo4HUTH BENMYMHY CMAEPNHECKOrO NEPUoAa 1
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cTan cpaBHUBaTbh 1 MUHYTHblE TUCTOrPaMMebl, 51, MO METOANYECKUM Mpu-
YMHAM, WCKaa 3TOT Nepuog B AnanasoHe =13 MWHYT OT BENUYUHBI 3TOrO
nepuoga (365 cytok 369413 munyTt). Kak Tenepb sicHo, ecnm Gbl st pac-
WMpua 3TOT Anana3oH — Obin Obl OOHapyxeH u “Tponuueckuii rogoBoi
nepuog’.

Crumynom gns ueneyctpemnenHoro noucka “‘Tponuyeckoro roga” no-
CNY>XKUNO NUCbMO reodn3nkos cynpyros Bacunbesbix [T-10]. Bot dpar-
MEHT 3TOr0 NUCbMA:

... B Bawwux akcnepumeHTax nposiBUANCH siBHbIE OCODEHHOCTU B AHM
paBHOLEHCTBU. A YeM OT/IMYAETCA AeHb PAaBHOAEHCTBUS OT Opy-
rux pHeli? TONbKO TE€M, YTO B MOMEHT PaBHOLEHCTBUS YrOa (v MEX-
[y COJIHEYHLIM JIY4OM Ha 3emsie 1 OCbiO BpaweHns 3eMaun paseH
90°. Torpa BO3HMKAET BOMNPOC: MOXET, BCErAa, HEMPEPbLIBHO eCThb 3a-
BUCUMOCTb ¢hpOpMBI rucTorpamm ot yrna «f Bam paHblie nucan o
LLOBOJIBHO CJIOXHbBIX BO3MOMHOCTSIX nposepku 3toro. Ceiivac, Hako-
Hel, HALWéN, Kak 3TO MOXXHO MpOoBepuTb npolle Bcero. K cyacTtbio,
0Cb 3eMIN YyTh-4yTh U3MEHSIET CBOE HamnpasBfieHne B NPOCTPaHCTBE
(oTHOCMTENBHO “HenopBrxHbIX' 3B€3a) 3a rog. M3-3a storo Touka
BECEHHEro paBHOAEHCTBUA CMELWAETCA 3a rog no 3KJANNTUKE Ha HU-
yToXHyto BenuiuHy — 50,29 yrioeoii cekyHasl. Ho ConHue npoxo-
anT Ha skauntuke 50,29 yrnoeoii cekyHAbl 33 NPUANYHOE BpeMs —
npumepHo 3a 20,4 munyThl. A B Bawunx skcnepumenTax, okonoroguny-
Hbl€ UNKNbl 3aCEKaloTCA, No Kpa|7|He|7| Mepe, C TOYHOCTbIO A0 MUHYThI.
Mostomy Bawnm 3kcnepmmeHTbl 3aMedaTensHO Npucnocobniensbl ans
pelleHus 3aga4n. Kopode roBopsi, yribl av NOBTOPSIOTCS HE Yepes Cu-
aepudeckuii rog (365 aHeir 6 vacos 9 muHyT 10 cekyng), a Ha 20,4
MUHYTbI PaHbLUE, TO eCTb HYepes Tponuyeckuii rog (365 axeii 5 vacos
48 munyT 45 cekynp). Lukn 365 greri 6 wacos 9 munyT 10 cekyHg cy-
LLECTBYET 1 MOXET ObITh 00BLACHEH pa3HbiMn 3cpekTamu. Ecam ectb
3aBUCUMOCTb POPMbI FUCTOrPaMM OT Yria &, JOJIXKEH CYLLECTBOBATh
eweé uukn 365 gHeil 5 vacoe 48 muHyT 45 cekyHa. [poeepsnock nu
37O, WM MOXHO NN 3TO npoeeputb? EcTe nnn Het umkn 365 gHeii
5 vacoB 48 MuHyT 45 cekyHZ, AacT OTBET Ha BOMPOC: €CTb UM HET
3aBUCUMOCTL (hOPMbI TMCTOrPAMM OT Yriia MeXAy OCblO BPaLLEHMs
N y4OM, NO KOTOPOMY MPUXOANT BO3AECTBIE.

Adunel 07.03.2009

Mockonbky npu nocTpoeHun 60-MUHYTHBIX TMCTOrpaMM ‘‘Tponu4yeckunii
rog’ He BuaeH, ons bonee AeTasbHOrO aHaNM3a s caenan psagbl 6-u MUHYT-
Hbix ructorpamm. Wcnonb3oBan pnst 3Ttoro pesynbTaTbl WU3MEPEHWN
C.H. Wanosanosa wa ct. Hosonasapesckas, nposegeHHbie ¢ 3 despans
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2006 n 2007 r.r. lpy TwWaTenbEHOM CPaBHEHWW TMCTOrPaMM B UHTEpBane
OT KaNleHJAPHOro A0 CUAEPUYECKOro rofa bbli1o NoNyYeHo pacnpegeneHue,
npeacTaBieHHoe Ha puc. 10-13.

Ha atom puricyHke 4eTKo nposiBuics anwb KaneHgapHoii nepuog, (pai-
oH "0" Ha abcumncce). Cupepnyecknii n TPONUHECKU FOLNYHBIE NEPUOALI
BugHbl cnabo. Moxoxee pacnpegeneHue 6-MUHYTHBIX TMCTOrPaMM Obisio no-
JIYYEeHO NpW aHanun3e psfoB pe3ynbTaToOB M3MepPeHMid Ha cT. HoBonasapes-
CKasi, Ha4yaTbIX B OJHO W TO e Bpemsi cyTok 2 anpens 2003 n 2008 r.r.
MNMocne 3TOro s caenan no 3TUM e pe3ysibTaTaM U3MEPEHWA Psifibl Of-
HOMUHYTHBIX TUCTOrPaMM W MPOBEJ UX aHaNM3 B AMana3oHe UHTEPBAJIOB
HAMETUBLUUXCS B 6-n MUHYTHBIX psigax Tponudeckoro n Cuaepnyeckoro
roguyHbIX NeprnogoB. Pe3ynbTaThl 3TOro aHanmsa BugHel Ha puc. 10-14.

Coothowenne KanengapHoro, Tponudeckoro n Cugepnyecknx rogmy-
HbIX MEePNOAOB Npu CpaBHeHUN psagos ructorpamm 2007 n 2008 r.r. BugHo
Ha puc. 10-15.

MNopBons npepBapuTenbHble UTOTK MPOBEAEHHBIM UCCNEJOBAHUAM FO-
OVYHBIX MEPUOAOB, MOXKHO OYepeaHoil pa3 ckasaTe yausutensHo!”. B ca-
MOM fiefie, MopasnTesbHbl Y3KNE IKCTPEMYMbI. YAUBUATENbHA 3aBUCUMOCTb
bopmbl rucTorpaMm OT B3anMHON opueHTauun (MM OpUEHTaLMN OTHO-
CUTENBHO BblifeNeHHbIX Hanpasnennii?) 3emnn, Connua, ManakTuku, Heno-
IOBVKHBIX 3BE3[.




lasa 11

KonnumaTtop, HanpassieHHbli Ha lMonapHylo 3Be3ay

PesynbtaTthl CpaBHEHUSt rMCTOrpaMM MpU OGHOBPEMEHHbBIX U3MEPEHUSX B
ApkTudeckoii akcneguunu 2000 r. n B MywnHO nogTBEpAMAN CYLLECTBO-
BaHVE 3aBMCUMOCTN (POPMbl TMCTOFPAMM OT CYTOYHOMO BpaLLeHns 3emMiau.
Ho 370 noateepxxgeHne Ob110 HEOAHO3HAYHBIM — MpPY N3MepeHusix nog 82°
C.W., B CAMOM Ji€JIe, MOYTY NCHE3NN CYTOYHbIA nepnog usmeHeHus ¢op-
Mbl ructorpamm n 3cpcpeT GnvxHeir 3oHbl. Ho Bnonne yetko 3to ObINO
UL NpU NOCTpoeHUM rmuctorpaMm 3a 1 yac wnm 3a 15 munyT. Mpu no-
CTPOEHWN rucTtorpamMm 3a 1 MuHyTy — T.€. npu Gonee BbICOKOM paspeLue-
HNU BMOJIHE YETKO NPOSIBAANINCE HA 3TOI LUIMPOTE N COSTHEYHbIE 1 3BE34HbIE
cyTku. O4YeHb XOTENOCh NOCTABUTD "YNCTHIA ONbLIT' — NPOBECTN U3MEPEHNS
BO3MOXHO Bnvxe k CerepHomy unu KOxxHomy nostocy. Hukakux Bosmox-
HOCTell B TO Bpemsi He Obino (fa u cervac Her).

Torpa s pewmni 3amMeHnTb 3TU HEOCYLECTBIMbIE OMbIThl N3MEPEHNSIMN
C KOJIMMATOPOM, BbIPE3atoLWMM MOTOK asba-4acTul, BbLIETAKOWMX Npu
pagmoakTueHom pacnage Ha [MonsipHyto 3se3gy. ITo ObINoO “He BRosHE pa-
unoHanbHoe  pewenmne. S He Mor OBOCHOBaTb €ro CTPOrMMM AOBOLAMU.
Nnbs Anekcangpoeud PybuHwiTelin obewan caenatb Takoll KONAMMaTOP.

Kak obbiuno st nossonun JIsy Anekcangposudy Batomendensgy — oH
ckazan: “[lomkeH ObITe Npepen, COBCEM CXOAWUTL C yMa He HyxHO. OnbIT
GeccmbicnenHbiii. ... OH Obin, koHeuwHo, npaB. C kakoli ctatn hopmbl ru-
CTOrpamm, NofyYeHHbIX Npu n3meperusix B lNywwmHo, nog 54° c.w., Bapyr
MepecTaHyT N3MEHATBHCS C OKOSIOCYTOHHLIMU Nepuodamu, TOABKO OT TOro,
YTO 51 MOCTaBJIO HAZ MUCTOMHMKOM asbga-dactuy kosnumatop? Ho s He
MOr BHSITb ‘‘roniocy pasyma’’.

Nnbs AnekcanapoBuy Tem BpemeHeM pa3paboTan 3ameqaTensHoe yCT-
poiicteo. Ecnn Hap uctodHmkom anbdha-4acTuy, nOCTaBUTL OfHY Y3KYHO
TpYOKy-KONNMMATOP, a 3a Heli NOMYNPOBOAHUKOBLIA AETEKTOP — B OTBEP-
CTUe NpOAET OYeHb Maso anbga-yacTuy 1 pabdboTaTh OyneT HEBO3MOXHO.
Mostomy konnumatop PybuHwrTeliHa Obin cpenad B Buge naacTuHbl w3
reTuHakca (nnekcurnacca) tonwmHon 11 mm, ¢ mHoxectsom (120) oteep-
ctuii guametpom 0,9 mm. B pesynbtate uncno ansda-vactuy, goneraio-
LWMX 4O AETEKTOPa CTaso JOCTATOYHO BonbwmM ([0 HECKONBbKUX COTEH B
CeKyHAY).

Tenepb Hy>KHO ObINO YCTaHOBUTL KonAUMaTop (Beck npubop) Tak, 4TO-
6b1 koMMaTop Obin HanpaeaeH TouHO Ha [MonspHyto 3Be3gy. 3TO Henpo-
ctoe geno. Tyt Ttoxe Obino “Hegombicane’. Pedb wna o6 ycraHoBke npu-
6opa B nabopatopun Ha 3-em staxke. Hap Hamu Obi1o eue 2 s3Taxa 6eToH-
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HbIX MEepeKpbITAli 1 Npyu HanpasiaeHuun Ha [MonspHyto 3Be3ay KONAMMAaTOP
[OJKeH Obin ObITh HaNpaBieH MO, HY>XXHbIM YrIOM Ha CEBEPHYIO CTeHY
koMHaThl. U, BooDLE, roBOpUTL O HanNpaBaeHUM NOTOKA afba-4acTuL, Ha
Monsipryto 38e3ay 66110 CTpaHHO. Anb(a-4acTuLbl NPONETAIOT B BO3AYXE
oKono 4 cm. ..

Het, s He BHMMAan 3TuM AcHbIM coobpaxerusim. Mue “cTtpacTho” xoTte-
NI0Cb NOCTaBUTL 3TOT OMbIT.

YT100bl NpaBuibHO YCTAHOBUTL KOIMMATOP B 3aKPLITOM MOMELLEHNE,
rAe HUKaKMX 3BE3j He BUAHO, 1 obpaTuncs 3a nomolbto Kk Mosacy Nosza-
cosudy bepynucy — actpocusnky, coTpynHuky pacnonoxenHon 8 lNyujn-
HO pagmoacTpoHomuyeckoli ctaHumn PUAH. On ctan yyacTHukom Hawei
paboTel. YCTaHOBKY, NO3BOSAIOLWYIO HANPaBAATb KOMAMMATOP KYAa HYXHO,
13 CTapbix geTaneli ot Teneckonos, caenan no npotekuun . N. Bepynnca,
FOpuii Muxaiinosuy Monos (noutn Gecnnatro!). Hactan TopxxecTBeHHbIi
aeHb 19 Hosbps 2001 r. Tpu npodpeccuonana: U. U. Bepynuc, HO. M. MNonos
n Bopuc Banentunosny Kombepr (actpodusmnk-Teoperuk) ¢ Teogonmtom un
npoYuMy NpmbopamMm TLATENLHO ONpeaesnamn TOUKY NOA NOTONKOM CeBep-
HOWi CTEHBI 1 HANPaBWAN Ha Hee KonnumaTop PybuHwTelina. KoHTposibHbIM
npubopom — 6e3 koMMMaTOpa — Obll ODbIUHBIFE CHETUMK TOW >KE KOH-
CTPYKLMM C MJIOCKMM NCTOMHUKOM U MJIOCKNM JETEKTOPOM (TaKUM Xe, KakK
B npubope ¢ konnumatopom). Namepenns (K. . 3enuenko) Boinn Havats
31 auBapsa 2002 r.

DT nzmepeHns (C O[HOCEKYHAHLIMU NHTEPBANAM) NPOAOIKAINCE O
17 wions 2002 r. Beino nate cepnii (6onee 20000000 nsmepeHnii):

1) ¢31.01.02 go 17.02.02;
2) ¢ 17.02.02 go 18.03.02;
3) ¢ 18.03.02 go 15.04.02;
4) ¢ 15.04.02 po 03.06.02;
5) ¢ 03.06.02 go 11.07.02.

PesynbTaThl 0gHOCEKYHAHBIX U3mepeHnii Gbinm npeobpasosaHsl (Cym-
MUPOBaHNEM) B OJHOMMWHYTHBIE N MO HUM MOCTPOEHbl 1 4YacoBble rMCTO-
rpaMmbl. VK€ B NepBOii CepumM CTano SICHO: MpU NPOYNX PABHBIX YCIOBUSX
— B KOHTpoOne — 6e3 KONNMATOpa — BUMAHA Ye€TKas 6J'II/I)KH$|9| 30Ha 1"
24-4yacoBoli nepuof M3MeHeHns (POPMbI FMCTOrPamMM, a C KOJIMMATOPOM
— HEeT Hu DamxHel 30HbI, HM CcyTouHOro nepuoga. lMocne TwartensHoro
aHaNN3a pe3ynbTaToB W3MEPEHWiA BO BTOPOI cepun st no3sonun “‘Batomy”
(1. A. Batomendenbay, oH Torga Obin B otgenHoll nanate KapamoueH-
Tpa...). J1. A. B3BonHoBancs. O ckasan: — “3HaeTe, Takue onbiTbl ObiBa-
0T pa3 B 72 roga (s Tak 1 HE NOHsJ, OT KaKOro CobbITUSI OH OTCHMTLIBAN
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rogbl). Bpocbte Bce npoune 3anaTus! Mpekpatute Ha Bpems 4TeHMe fiek-
unit! 3aHnmaiitecs Tonbko 3TUMN nsmepeHusmu!” 9 nocnan emy pesyne-
TaTbl 370 2-i cepuu. OH OblN B3BOAHOBAH.

Ha puc. 11-1A n puc. 11-1B. lNpeacTaBnaeHbl 3T pesynbTaThl.

A — M3MepeHns ¢ KOHTPOJbHBIM CcHeTunKoM (6e3 konnumartopa); b —
M3MepeHus ¢ KosmmMaTopoMm. Abcumccel — uHTepBanbl, Yacel. OpguHatbl
— YNCNO CXO4HbIX Nap.

Bcero pns noctpoeHnsa 3toro pucyHka 6bino npowmssegeHo okono 60
000 cpagHeHuii ructorpamm mexgy coboii n seibpaHo 3286 cxopHbix nap.

YeTko BUAHO: B U3MeHeHUAxX popMbl 1-4acoBbIX FUCTOrpamMM, NocTpo-
€HHbIX MO pe3ysbTaTaM U3MEPEHWU C KOIMMATOPOM, HAMpaBieHHbIM Ha
Monsipuyto 3Be3ay, HeT Hu acbdbekta BavkHel 30HBI, HU OKONOCYTOYHOI
neprnogu4yHocTu. Habniopaetcs kapTuHa, aHanornyHas Toii, 4To Gbina no-
nyyeHa npu usmepernusx Boam3m Ceseproro nontoca. B koHTpone — npn
N3MEPEHUAX TAKWMM >KE CHETHUKOM DE3 KOMIMMATOPa — YETKO BblPa>KeH
3bpekT BanKHel 30HbI 1 OKOJOCYTOYHAS MEPUOANYHOCTL.

DTOT pe3ynbTaT OblN NOATBEPXKAEH B eLle TPexX Cepusix U3MepeHMii.

Ha puc. 11-2 npeacraBneH uToroBbiid pesyabTaT 3TOrO MCCIEL0BaHUS
— CYMMa pacCnpefeneHunini NHTEPBAJOB MEXAY CXOAHLIMU FMCTOrpamMmamMm
no BceM nATK cepusim nsmepennii 2002 r. Becero ans noctpoeHns aTux pac-
npegeneHuii 6bin0 nponseegeHo no 75 000 cpaBHeHuii bopmbl FrUCTOrpaMm
B "KOHTposie” (N3MepeHnsi MIOCKMM AETEKTOPOM HMCIA asibha-vacTuu, Bbl-
NeTaloLmMX U3 OPUEHTMPOBAHHOIO Ha 3anag niockoro obpasua 2*Pu) u s
“onbiTe” (M3mepeHms notoka anbcha 4acTMU, NPOXOAALWMX 4O AETEKTOPA
yepes y3Kre KOJUIMMATOPbI, HanpasnieHHble Ha MonspHyto 3Be3gy). B koH-
TpOJie JOMS CXOAHBIX Nap COCTaBuNa B cpegHem 7,6% OT uncna BOSMOXHbBIX
coyeTaHnmii. B onbite ¢ konnnmaTopom ata gons pasHa 9,7%.

B “onbiTe’ — BEPOSTHOCTL MOSIBIEHUSI TMCTOrPaMM CXOLHOW hOpMbl
MPUMEPHO OJMHAKOBA HAa BCEM MPOTSXKEHUN N3MEPEHUR — HeT Hu BavKHel
30HbIl, HN OKOJIOCYTOYHOro nepuoja. OLLeHKa BEPOATHOCTA CJ'Iy‘-IaI7IHO nony-
YNTh TaKNE Pa3anYns CYMMapHbIX PacnpefeneHuii NHTEPBAIOB B 'KOHTPO-
e’ v B ‘onbiTe" paeT NCYE3aIOWE Masble BEINHYNHbI.

B onbitax ¢ konnumatopom, HanpaeneHHbiM Ha Cesep, u3mepsiemMblii
0bbekT HaxoamTcs nog 54° c.w., a Habatomaemas KapTyHA aHANOrM4Ha
MoJsly4eHHOI npu n3amepermsix B6ansn CesepHoro nontoca. 3To NpuBoANT
K BbIBOAY, 4TO (pOpMa FUCTOrpaMm OMPEAENseTCsl HE CTONBbKO KapTUHOM
3BE34HOrO Heba HaZ MECTOM MPOBEAEHUNst U3MEPEHUI, CKOJSILKO HanpagsJie-
HWEM, B KOTOPOM BbINIETAIOT aﬂb(ba—qaCTVILl'bl. A 3TO O3Ha4a€T NpPOosABAEHNE
pe3KOl aHM30TPONUK NPOCTPAHCTBA.

DTOT pe3ynbTaT 03HAYaAET, YTO Hab/Iojaemble 3aKOHOMEPHOCTHN He 0by-
CJIOBJ/IEHbI KaKl/IMl/I—.ﬂl/l6O B/INAHUAMW Ha N3ydaemMble O6'beKTbl: npenapar
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Punc. 11-1: Mpu namepenusx B Mywmnno (54° c.w.) aneda-akTMBHOCTM NpenapaTos 239py,
npubopoM C KO/UIMMATOPOM, BbIPE3AIOWUM MOTOK asbda-4acTuy, BbiAeTaoWMX npu
pagnoaKkTMBHOM pacnage B Hanpaesenun Ha lNonsphyto 3sesgy (90° c.w.), ncuesaer
acbpekT BAvKHEl 30HBbI M OKOJIOCYTOUHBIA Meprof n3meHeHust bopmbl 60-MUHYTHBIX
rmcTorpaMm.
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Puc. 11-2: PacnpeaeneHne NHTEPBaNOB MeXAY CXOAHBIMU FMCTOrPaMMamMmn 3aBUCUT OT
HanpaBneHUsi, B KOTOPOM BbIIETAOT anba-4acTuubl Npy N3MepeHnax anbda-pacnaga
239py. Nsmepennsi sinapb-ntoHb 2002 1. A: N3MepeHNst NIOCKUM AETEKTOPOM MOTOKA
anbcha YacTuL, OT NAOCKOro obpasLa, OpMeHTUPOBAHHOrO Ha 3anag,. b: Vamepenus noto-
Ka anbda 4acTuy, NPOXOASLNX A0 AETEKTOPA Yepes y3KUii KOJNNMATOP, HAaNpPaBJIEHHbI
Ha lMonsipHyto 3Be3gy. [Mo ocn opgMHAT — 4MCNO Map ruCTorpaMm, COOTBETCTBYIOLLEE
AaHHOMy mHTepBany. B “koHTpone”, kak 0bbivHO, Habnrogaetcs YeTkuii “adbdexT 6amK-
Heli 30HbI" N OKOJNIOCYTOUHBIA Nepnog,.
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Konnumatop | Konnumatop
HanpaeJeH HanpasJieH
Ha 3anag Ha Cesep
1 332 1 181
2 161 2 116
3 121 3 124
4 119 4 99
5 168 5 142
6 115 6 136
7 128 7 121
8 130 8 122
9 114 9 116
10 134 | 10 122
11 132 | 11 95
12 136 | 12 128
13 125 | 13 140
14 168 | 14 159
15 138 | 15 119
16 137 | 16 130
17 143 | 17 103
18 137 | 18 122
19 88 | 19 144
20 95 | 20 145
21 132 | 21 156
22 201 | 22 159
23 236 | 23 179
24 352 | 24 162
25 172 | 25 155
26 98 | 26 143
27 94 | 27 145

217

Tabaunua 11-1: MNMpn HanpaBneHuy NOTOKa anbda-4acTuy, BbINETAOWMX NPY Pagmnoak-
TWBHOM pacnapge Ha 3anapg, Habnwogaetcsi “adpdekT BvKHER 30HbI" 1 OKONOCYTOUHBIIA
nepuoA MOBTOPHON peanusauuu rucTorpaMmm cxogHol cpopmsbl. [Mpu HanpaeneHun Ha
Cesep (Ha Monsipryto 3Be34y) no4TN HeT adbdbekTa BAMIKHEN 30HBI N HET OKOJIOCYTOY-
HOro nepuoga. Pacnpepenerne uncna cxofHbix nap ruTCTOrpamMm NO Pa3fensiowmmM nx
nHTepeanam (4acel) BpemeHn. CymmapHbie favHble no nameperusim 18 despans — 11

mas 2003 r.
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1.00 a.00 .00 10.00 13.00 1s.00 19.00 zz.00 zs.00

Puc. 11-3: PacnpegeneHue nHTepeanos Mexay cxofHbiMu 60-MUHYTHBIMUW TMCTOrpaMma-
MU NPy M3mepenunsx anbda-aktusroctu 23°Pu & MywmHo (54° c.w.) ¢ KoNAMMATOPOM,
HanpasnenHbiM Ha Cesep (Ha MonsipHyto 3Be3gy) — “A” n ¢ KONNMMATOPOM, Hanpas-
neHHbIM Ha 3anag — “B”. OnbiTbl heBpane — maii 2003 r.
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Punc. 11-4: Pacnpepenedns 4ncna cxofHbIX rUCTOrpaMM No pasaensiownm nx UHTEpBa-
nam BpemeHu npu u3mepennsx ansda-pacnaga 22°Pu gsyms konaMmMaTOpamn — oauH
Hanpassien Ha 3anag “1"), apyroii Ha Cesep (Ha [Monsipuyto 3Be3gy) “2". Vsmepenus:
fekabpb 2003 r. — auBapb 2004 r. Ocu kak Ha puc. 61.

239Py naxoautcs B Mywmro noa 54° c.wi., a Habnogaembie 3ddekThbl aHa-
nornyubl 3phekTam, NoNyHYEeHHbIM NPpU N3MEPEHUSX B APKTNYECKON 3KC-
neguunn. MMpuxogutcs caenate BbIBOA, HTO 3aKOHOMEPHOCTU M3MEHEHUSs
hOpMbI rUCTOrpaMmM ONPeaenstOTCS HANPAaBAEHNEM BbINETA abha-4acTul
B npoyecce paguoaktusHoro pacnaga. OfHaKO, O0CTaBaaOCh COMHEHNe —
HE MOXET N Habnogaemblli 3hdhekT onpeaensaThCs KakuM-11bo BANAHU-
eM CaMoro KosmMmaTtopa Ha ¢opmMy ructorpamm. Htobbl NCKAOUYUTE 3Ty
BO3MOXHOCTb Mbl MPOBENN aHANOMMYHOE NCCAEA0BAHNE C ABYMSI KOJLIMMA-
Topamu — HanpasienHbiM Ha Cesep (Ha MonsipHyro 3Be3ay) u Ha 3anag
(pnc. 11-3).

Ha puc. 11-3 BugHo, 4to 3¢ppekTbl HANIKHER 30HBI 11 OKONOCYTOUHBIN
neprog NposiIBASIIOTCA MPU N3MEPEHUSIX C KOJIMMATOPOM, HAMpPaB/IEHHbIM
Ha 3anaj TakXe KakK 1 npu n3mepeHunsix 63 KONAMMaTOPOB, a NpY HaNpag-
nenun konnumatopa Ha Cesep aTn 3hekTbl He NPOSBAAIOTCS.

Takum 0Opa3om, 3aKOHOMEPHOCTU U3MEHEHNS (DOPMbI TMCTOrPaMM, B
CaMOM [efie, 3aBUCST TOJIBKO OT HamNpaBJIEHNs, B KOTOPOM asbga-4acTuupl
BBUIETAIOT U3 SiAPa MpW paguoakTusHoM pacnage. lsmeperus B geyx Ba-
pYaHTax ONbITOB OT/INYAIOTCS TOJILKO HANPAaBAEHNEM KOJUTMMATOPOB B MpPO-
crpanctee. CnefoBaTensHO, HabAOAAEMbIE 3AKOHOMEPHOCTU — NCHE3HOBE-
Hue “OnvxHell 30HbI" 1 OKONOCYTOYHOIO Nepnoaa He ODYCNIOBNEHbI pa3fin-
YNSMUN YCNOBUI N3MEPEHNIA MAOCKAM LETEKTOPOM U JETEKTOPOM C KO-
matopom. Habntogaemeie paznuuns “koHTpons” wu “onbita’ obycnoeneHbl
TOJIbKO Pas3/iNyMeM HamnpaBieHWli B MPOCTPAHCTBE, B KOTOPbIX BbUIETAOT
anba-yvacTuubl Npy pagnoakTueHoM pacnage. CnefoBaTensHO, pesynbTa-
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Tbl n3Mepennii B Apktudeckoii skcneguumn 2000 r. Henb3s paccMaTpuBaTh
NNb KaK CBNAETENbCTBO BJANAHNA yCJ'IOBI/II7I, CyLLEeCTBYHOLLNX B6J'II/I3I/I Ce—
BEPHOrO Nositoca Ha hbOpMy rUCTOrpamMm.

BBI/IAy I'IpI/IHLI|VII'II/IaJ'IbHOVI Ba>XHOCTW 3TOro BbIBOAA, COOTBETCTBYHOLLNE
ONbITbI ObILIN MOBTOPEHBI HEOAHOKPaTHO. Tak Ha puc. 11-4 npepcragsieHsbl
pe3yAbTaThl €le OAHOW Cepun ONbITOB C ABYMS KOJJMMATOpPaMu OOUH —
Ha MNonspyto 3Be3ay, apyroii — Ha 3anap (M3meperunsi aekabpe 2003 r. —
susaps 2004 r.).

Takum 00pa3om, MOXHO CHMTATb YCTAHOBNEHHBIM, YTO (hOpMa rUCTO-
rpaMM B 3TUX OMbITaX ONpefenseTcs HanpaBJeHNEM BbIIETA MPU PaJNoaK-
TUBHOM pacnage anbda-4acTul, B aHN3OTPONHOM MPOCTPAHCTBE.




lasa 12

OnbITbl C KONIMMATOpPaMu, HanpaBaeHHbIMU Ha 3anag,
n Ha BocTtok

BbiBog 0 3aBUCUMOCTY U3MEHeHU pOPMBI TMCTOrpamMm OT HAMpaBieHUs,
B KOTOPOM BbIJIETAIOT anbda-yacTuupl, NoayqYna NogKpersieHne B OnbITax
CO CpPaBHEHWEM FUCTOrPaMM, MOJyHaAEMbIX MPN N3MEPEHUSAX C KOMIMMATO-
pamu, HanpaeneHHbiMn HA 3anag n Ha BocTtok. Pesynstatel 3Tux onbitoB
npeacTasieHsl B Tabauuax 12-1 u 12-2 u Ha puc. 12-1-12-3.

B tabsauue 12-1 n Ha puc. 12-1 BUAHO, YTO BEPOSATHOCTb CUHXPOHHO-
ro NOsiBAEHNS CXOAHBIX ructorpamm (uHrepean paser “0") npu nsmepenu-
AX € “BOCTOUHBIM' 1 C “3anagHbiM’ KOJIMMATOPaMWN He MpPeBbIAeT Ciy-
YaiHOro YpOBHs. 3aTO YETKO BbIPaXKEHbI SKCTPEMYMbI, COOTBETCTBYIOLLME
12-yacoBomy paznuuuio BpemeHun namepeHnii. 3vak “‘+" 310 korga “zanag-
Hble' rucTorpammel Habatoganncek nosxe “BoctouHbix . 3Hak ‘="' cooTseT-
CTBEHHO, KOIAa "BOCTOYHBLIE' NO3xXe '‘3anagHbix’. ITO 3HAYNUT, 4TO B OAHO
1 TO XK€ BPEMSl, KOrAA MOTOKM anibga-4acTul, BbINETAKOT B pa3HbIX HaMnpae-
NeHusix, — Mbl Habaoaaem pasHbie dhopmbl ructorpamm. Hepes 12 yacos
anbga YacTuLbl Yepes 3anafHblli KONNMMATOP BLINETAOT B HanpasaeHuu,
B KOTOPOM BblNeTann anb(a-4acTullbl Yepe3 BOCTOYHbIA KOMAMMATOP 33
12 vacos go atoro.

3Ta nonycytodHas, 12-4acoBasi NEPUOAMYHOCTb NPOSIBASIETCA HA MpPO-
TSDKEHUM MHOIMX NEpuoAoB. DTO BUAHO Ha puc. 12-2.

PesynbraTthl 3Tx onbITOB CBUAETENLCTBYIOT OO yCTORUMBOCTY OBOHapY-
XKEHHOM aHU30TPONMIN OKPYXKAIOLEro NPOCTPAHCTBA.

B Tabnnue 12-2 npeacrasnieHbl pesybTaTel CPABHEHUS ‘3anagHbIX M-
crorpamm’ ¢ “BOCTOYHBIMU" € 1-MUHYTHBIM pa3pelleHneM — ruCTorpam-
Mbl NOCTpoeHbl No 60 pe3ynbTaTaM OAHOCEKYHAHBLIX U3MepeHuii anbda-
aktusHocTn 23°Pu.

Mo 9 OAHOMUHYTHBIX FMCTOrpamm, OTCTOSIIUX NO BPEeMeHu Ha 715-
723 MUHYTBI OT OCTalbHbIX BO BPEMEHHOM psifly, CPABHUBANAM CO BCEMU
698 ructorpaMmmm 3TOro >xe BpemeHHOro psina. Bcero 6bino npoeegeo
11 takux onbiToB. ObLiee 4nCNoO NpoBeAeHHbIX CpaBHeHWi paBHO 69102.
HailigeHo Bcero cxogHbix nap 3145. Jto cocrasasietr okoso 4,5% ot unc-
N1a NpoCcMOTpeHHbIX. BugHo cxoacTBo nony4deHHbIx pacnpeneneHnii BO BCex
oamHHaauaTty onbitax. ODWMA pe3ynbTaT Ans HArNAAHOCTN U300parkeH Ha
puc. 12-3.

Kak BuaHo 8 Tabanue 12-2 n Ha puc. 12-3 ¢ BbICOKOI 4OCTOBEPHOCTbIO
pe3KWii 3KCTPEMYM COOTBETCTBYET UHTEPBay, pasHomy 718 munyTtam.

3HaunT am 37O, 4TO PopMa rUCTOrpamMM OMNPEAENsieTCs KapTUHONR
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—25 | 32 [ 26 | 35 | 27 | 120 1[31]38]54]19] 142
—24 | 38 [ 31]38]31] 138 2031355432152
23 |17 34|27 | 0| 78 3|19 |45 |69 | 35| 168
—22 | 29 [ 52 | 41 | 34 | 156 4028|3457 |14 133
—21 |26 |37 3931133 5|16 | 48 | 58 | 29 | 151
—20 | 28 [ 40 | 38 | 27 | 133 625|310 | 24| 24| 104
—19 | 20 | 37 | 43 | 22 | 122 7128|4129 47| 145
—18 | 16 [ 28 | 21 | 29 | o4 828152930 102
17| 8|21 ]28|23| 80 9| 21|49 | 49 | 40 | 159
—16 | 13 |22 [ 37| 23| 95 10 | 33|39 | 52 | 24 | 148
~15 |19 | 30 | 30 | 18 | o7 11 |34 | 39 | 62 | 32 | 167
—14 | 28 | 40 | 50 | 29 | 147 12 | 87 | 97 | 92 | 76 | 352
—13 | 24 | 45 | 73 | 39 | 181 13| 50 | 56 | 53 | 38 | 197
—12 | 66 | 75 | 80 | 77 | 298 14 |36 | 45 | 33 | 22 | 136
—11 | 34 |34 | 49 | 35 | 152 15 | 21 | 32 | 41| 22 | 116
—10 | 23 [ 32| 45 | 30 | 130 16 | 26 | 22 | 25 | 37 | 110
—9 [ 14 |27 | 41|29 | 111 17 | 16 | 28 | 35 | 43 | 122
—g |17 |23 |20 |18 ]| 78 18 | 16 | 37 | 33 | 24 | 110
—7 19| 25| 28| 25| o7 19 | 18 | 40 | 30 | 25 | 113
—6 |19 | 29 | 34 | 23 | 105 20 [ 22 | 43| 41| 23 | 129
—533|33|38|20]| 124 21 | 26 | 50 | 36 | 30 | 142
—4 26|27 3919|111 22 [ 38| 39 | 43| 29 | 149
—3 (3125|4023 119 23 |27 [ 34| 34| 20| 05
—2 |26 |25 | 322 | 112 24 | 26 | 30 | 38 | 43 | 137
—1 |21 |26 4815 110 25 | 25 | 29 | 31 | 26 | 111
0345035/ 32] 151 26 |15 | 21| 26 | 30 | 92

Tabnnuya 12-1: CpaBHeHune 60-MUHYTHBIX “3anagHbiX” FMCTOrpaMm ¢ “BOCTOYHbIMU . Hic-
J10 CXOAHbIX Nap rMCTOrPaMM B 3aBUCMMOCTI OT BEJINYVHbBI PA3festOLLErO UX NHTepBania
BpeMeHN B YeTbipex onbiTax B MNywmnHo (noHb—okTs6ps 2003 ).
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Puc. 12-1: Mpn n3mepeHnax ¢ KONNMMATOPaMu, HaMPaBIEHHbIMIN B NPOTUBOMONOXKHbIE
CTOPOHBI, PE3KO YMEHbLLAETCS BEPOSITHOCTL OAHOBPEMEHHOrO MOSIBJEHUSI CXOAHbIX IN-
crorpamm. CxofjHble 1-4acoBble rMCTOrpaMmebl “‘Ha 3anape”’ NOABASIIOTCS HA MONOBUHY
CYTOK noaxe ux nosisnexns “na Boctoke”. Vamepenns ansca-aktusnoctn 23°Pu g My-
wurHo 22.06.2003-13.10.2003 r.
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Puc. 12-2: CpaBHenne 60-mMuHyTHbIX “3anagHeiX’ ructorpamm ¢ “BoctodnbiMu’. Yucio
CXOAHBIX Map rUCTOrpaMM B 3aBMCUMOCTU OT BEANYUHBI PA3JENsOWEro nx NHTepeana
spemenn. Vamepenns ansda-aktusroctn 239Pu & Mywmno 15.07.2003-16.08.2003 r.
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Puc. 12-3: I'nctorpammbl CXOAHON pOPMbI Peann3yroTCst NPy N3MEPEHUAX C KOMAMMA-
TOPOM, HanpaBneHHbIM Ha 3anafg, Ha 718 MuHyT (T.e. Ha MONOBMHY 3BE3AHbLIX CYTOK)
MO3>Ke, YeM MNPV MU3MEPEHUsIX C KOJIMMATOPOM, HanpaeneHHbiM Ha Boctok. CpasHe-
HUe OAHOMUHYTHBIX “3anagHbiX’ rMCTOrpamm C “BOCTOYHBIMU' B OAMHHAALATA ONbITAX
8 MywnHo (noHb—untons 2003 r.). Mo ocnm abcumcc — BenMYMHA MHTEpBana BPeMEHU
Mexay cxogHbiMu ructorpammamu. MunyTel. [lo ocn opguHaT — 4MCNO CXOfHBIX Nap
rMCTOrpamM, COOTBETCTBYIOLNX AAHHOW BENMYMHE UHTEPBana.

Oatbi/vHTepsa- 715 | 716 | 717 | 718 | 719 | 720 | 721 | 722 | 723
nbl (MUHYTHI)

17.06.2003 9 25 33 82 43 30 29 15 11
18.06.2003 12 16 24 57 34 32 20 9 8
19.06.2003 21 30 37 78 42 43 36 23 23
22.06.2003 22 24 50 75 50 33 34 39 20
23.06.2003 29 30 55 89 76 43 40 33 28
24.06.2003 6 8 28 70 42 33 15 11 4
25.06.2003 25 26 34 47 58 36 47 32 19
01.07.2003 9 16 29 78 36 15 21 3 5
07.07.2003 24 30 41 88 60 27 39 18 15
10.07.2003 8 12 25 59 28 22 16 7 5
12.07.2003 23 19 37 58 43 26 25 25 20

cymma | 188 | 236 | 393 | 781 | 512 | 340 | 322 | 215 | 158

Tabnnuya 12-2: CpaBHeHVE OAHOMUHYTHbIX “3anagHbiX’ rUCTOrpaMmM C “BOTOYHbIMN.
Yucno cxofgHbIX nap rucTorpamMm B 3aBUCUMOCTU OT BENNYVHBI Pa3fensiiolero nx nH-
TepBasa BPEMEeHN B OAMHHAaAZLATK onbiTax B MywunHo (noHe—nione 2003 r.).
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3Be34HOro Heba B HanmpaBfeHMW BbiaeTa anbga-4acTuy Npy pagmoaKTuB-
HOM pacnage?
Cronb xe BepoATHO 00bsICHeHNE 3TOro beHOMEHA 3aBUCMMOCTbIO Pop-

Mbl FTMCTOFPaMM He OT KapTuHbI 3Be34HOro Heba, a oT “BbleneHHoro” Ha-
NpaBfeHNst B NPOCTPAHCTBE. TakXKe afibTEPHATUBHO MOXET ObITh 0bBbsACHE-
HO N OTCYTCTBNE CUHXPOHHOIO MOSIBJIEHUS CXOGHBLIX FTMCTOrPAMM MpU OFHO-
BPEMEHHbIX N3MEPEHUSIX C “3anagHbiM’ 1 € “BOCTOYHBLIM KOJIIMMATOPaMU.
Bes konnumaTopos B 0gHOM 1 TOM xe reorpacuyeckoMm nyHkTe (B 0AHO
N TO >XE€ MECTHOE BPEMS1) CXOAHbIE MMCTOrPaMMbl MOSIBISIKOTCS CUHXPOHHO,
[aXKe MPU N3MEPEHNsIX MPOLECCOB PasHO mpuponbl. A npu u3mepeHnsx
C MCMONb30BaHMEM ‘3anagHoro”’ 1 “BOCTOYHOrO' KOANMMATOPOB, Haxoas-
LKUXCA B OOHOM MECTe, Ha OGHOM J1abopaTOPHOM CTOME — CUHXPOHHOCTb
He HabntogaeTcsa. ITo NoKasaHO Npu cpaBHeHUN 60-MUHYTHBLIX “3anagHbix’
1 “BOCTOYHBIX' TMCTOrpamMm ApYr C APYromM B MHOMOMECSIYHBIX OMbITAaX —
B utoHe-okTsbpe 2003 r. (tabnnua 12-1 u puc. 12-1, 12-2).

CnepoBatenbHo, hopMa rucTorpamm B NepByto OYepenb Onpeaens-

€TCA HanpasJeHUEM, B KOTOPOM anbha-4acTulbl BbIJIETAOT Npu pa-

[MOAKTUBHOM pacrnage.




lasa 13

OnbITbl C BpaweHnemMm kKonammatTopos

B pesynbtaTe BCEll COBOKYMHOCTWM OMbLITOB, W, OCODEHHO, OMbLITOB C KOJ-
aMMaTopamu, HanpaeneHHbiMu Ha [lonspHyto 3Be3gy, Ha 3anag wau Ha
BocTok, nony4mno nofTeepXAeHUe NpeacTaBfieHNe O 3aBUCAMOCTA hop-
Mbl TUCTOTPaMM OT HEOAHOPOAHOCTU OKpY>KatloLiero npoctpaHctea. [pn
BpalleH 3emMn BOKPYr CBOEA OCU 1 €€ [ABVXKEHMUSI N0 OKONOCONHEYHON
opbute nsyvaemble OOBLEKTHI OKa3bIBAIOTCS B PA3HbIX TOYKAX 3TOMO HEOA-
HOPOAHOrO NPOCTPAHCTBA.

CTpyKTypa 3TOro NpoOCTPaHCTBa [OCTATOYHO YCTOWYMBA AAs TOrO,
4TobblI 0bECneunTL BbICOKYIO BEPOSITHOCTH BOCMPOW3BEAEHUS OrMpe-
Le/eHHbIX (DOPM MMCTOrpaMmM Mpu NOMAAAHUU B Ty >KE TOYKY B Cy-
TOYHBIX WK FOAUYHbLIX Nepuofax ABUKeHus 3emau.

Kak SiCHO 13 HaKOMAeHHbIX Pe3yNbLTaTOB, 3Ta HEOAHOPOAHOCThL MPO-
CTpaHCTBa ODYC/IOB/EHA, MO KpaiiHeli mMepe, Tpemsi HE3aBUCUMbIMUN hak-
TOpamu: opueHTaumnell OTHOCUTENBHO Cepbl HEMOABUXKHBIX 3Be37 (3Be34-
Hble CyTKu), opneHTaumeid otHocuTensHo ConHua (ConHedHble CyTKK) u,
BO3MOXHO, B3aumopacnonoxeruvem 3emn, Jlynol n ConHua (okono 27-
cyTouHble nepuogbl). Haxogsacs Ha 3emne, ABMXKYLLENCS B 3TOM reTepo-
reHHOM, aHW30TPOMHOM MPOCTPAHCTBE, Mbl BCE BPEMS 'CKaHupyem Hebo'.

N3 370l KapTWHBI €CTECTBEHHO CNEA0Bana UAEes aKTUBHOMO CKaHWUPO-
BaHUA" — NOCTAaHOBKA OMbITOB C BpalieHmem kosnumatopos. (Hesasucu-
MO OT MEHs, KOTAa Mbl y)Ke& FOTOBUJM 3TU OMbIThbl, 3TY WAEI BbICKa3asl
A. B. Kamunrckuii.) Bpawas konimmaTtopsl, Mbl Hanpaessiem ny4ok anbga-
YaCTUL, B Pa3HbIX HAMPABAEHUAX, UMUTUPYSt CYyTOYHOE BpalleHne 3emau.
Mbl 0Xxuaann yBnaetb n3mMeHeHne BEPOSITHOCTU Peann3auuu rucTorpaMmm
cxopHoli hopMbI C NEpUOAaMY, ONPEAENSEMbIMI YNCAOM 0DOPOTOB KO-
maTopa. [pu BpaweHun NpoTME HaCoOBOW CTPeNKK, T.€. TaKXKe KaK Bpalla-
€TCA BOKpYr CBOEil ocn 3emsi, K 4mcny obopoToB KO/UIMMAaTopa cieayet
nobasnsaTe oguH obopoT camoii 3emam. lNpr BpaweHun no 4acoBoii cTpen-
Ke 13 4ncna obOPOTOB KOJUIMMATOPA HY>XXHO BbIYUTATh OAUH 000poT 3eMaun.
D70 3HAYUT, YTO NPU OAHOM ODOPOTE KOANMMATOPA MO YaCOBOWM CTPEsKe
cyTo4HOe BpaweHue 3eman Oyaet ckomneHcuposaHo, n sce (?) neprogb
LOJSIKHBI NCYE3HYTh.

Takoe Obin 3ambicen. YaueutenbHbiM 0Opa3oM, 3TN OXUAAHUS NOA-
TBEPAUINCH. DTO CTaNO BO3MOXHO barogaps Apy>eckomy 6eckopbICTHO-
My COTPYAHMYeCTBY (B Hawe pbiHOYHOE Bpemsl. .. ) ¢ V. A. PybuHwrelinom
n B. A. LLInextapesbim.
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Baagumunp Anexceesuy LLinextapes u3 “nogCobHbIX MaTepnanos u ge-
Taneii’ co3fnan ycTaHoeky, B kotopoii npubop . A. PybuHwTelina ¢ konnm-
MaTOPOM MOXHO ObINI0 BpaWaTh NPOTUB YaCOBOW CTPESIKM UIN MO YaCOBON
crpenke. HanpasneHme konauMaTopa 1 HaKiOH NIOCKOCTM, B KOTOPOI Npo-
NCXOANT BPALLEHNE, TAKXKE MOXKHO ObLIO YCTAHABANBATL HYXHbLIM 06pazoMm.

Bonbuwyto TpyaHOCTh, Kak Ka3asoch, NPeacTaBnsiia nepefada pesyib-
TaTOB M3MEpeHUii C BpawaemMoro npubopa Ha CTauMOHAPHbLIT HEMOABNXK-
Hblii komnbtotep. Coeguustowme nx nposoga OyayT 3akpydnsaTthes. bobino
MPefioKEHO HECKOJIbKO CMOCODOB: OT CHATMS NOKA3aHWiA ¢ BPaLLatoLLErocs
KOJIIEKTOPA, ONTUYECKOW CBA3M, MOMELLEHUSI MUKPOKOMMbIOTEPA, BMECTE
CO CHETYMKOM, Ha Bpalatolytocs nnatcopmy. Bee ato B TO Bpems 6110
AOns Hac cnoxHo. HeoxupanHo npoctoii Bbixon Hawen @Pyat Sumaposudy
Unesacos. On ckazan, 4TO HMKAKUX COXKHbLIX NpucnocobneHuii He HaAAo,
MOCKOJILKY, MPN HE OYeHb DOMbLIOM Yucie obOpOTOB, 3aKpyUYMBaHNE MNpPO-
BOAOB, COEAMHSAOLLAX LETEKTOP U KOMMbLIOTEP OYAET BMOJSIHE TEpnUMbIM.
Mpubop 6bln caenan. Bee 3aTpatsl, BkAtovas Heobxogumble s nprobpe-
TEHUS ewe OgHOro KomnbtoTepa, onnatun Baagumup lNetposuy TuxoHos.
Mepebiii onbIT OblA HavaT 27 mas 2004 r.

13.1 BpaweHune KO//IMMATOPOB MPOTUB HACOBOW CTPESIKMN

3a bonee yem 50 net Moeii MccnefoBaTENLCKON paboThl OYeHb peako Obi-
BaJM ypaayHble onbiTbl. [IprBbIYHA ONA MeHs ANWTENbHAsA, MHOMOJETHAS
paboTa, Korfa OTBETbl Ha MOCTAB/EHHBIE BOMPOCHI €C/IN 1 NOAYYAKOTCS, TO
PEAKO U, KaK NpaBuio, HeoAHO3Ha4HO. ONbIThl C BpaLWEHNEM KONNUMATO-
poB Gblin B coBceMm apyrom ctusie. C nepBoro onbita MNOWAN OXKUAIEMbIE
pe3ynbTaThl, B (hOpMe, He OCTABJIABLUEN COMHEHNIA.

Ha puc. 13-1 nokasaHbl pesynbTaTthl 1-ro onbita. Konnumarop, Bbipe-
3al0Wmii NYYOK afbha-4acTuu, BbINIETAOWMX B MIOCKOCTH, NapannenLHoi
HebecHomy skeatopy (T.e. ¢ yuyeTom wmnpotsl [ywyuHo, T.e. nepneHpmky-
nsapHoii ocn Cesep-tOr, T.e. HaknoHeHHOlW Ha 54 rpagyca OTHOCUTENLHO
ropusoHTa) B npubope LLInextapesa, cosepian 3 obopota B CyTKI NpoTUB
yacoeoii cTpenku. Ewe oamnH 0bopoT execyTouHo coBepluana caMma 3emns.
Takum obpazom, mbl “ckaHnposann HeboO' ¢ nepuogom 6 Hacos (24/4=6).
Kak BugHo Ha puc. 13-1, npu cpaBHeHMM OJHOYACOBLIX MMCTOrPaMM BE-
POSITHOCTL MOBTOPHOrO MOSIBAIEHUS TUCTOrPaMM CXOLHOW (hOPMbI, B CAMOM
Jene, BO3pacTana B 3TOM OMbiTe C NEPUOAOM, PaBHbIM 6 Yacam.

Ha cneapytowem pucynke 13-2 BugHo, 4T0 3T1a 6-4acosasi nepmoauny-
HOCTb CTAHOBUTCS €Le JOCTOBEPHEE MPY NOCTPOEHMIN rMCTOrpamMm B 4 pasa
yawe — 3a 15 MuHyT Kaxkpas.

3amevaTenbHO, 4TO HAbAOAAEMBIT NEpUOS, ONPEAENEH TakXe C TOYHO-
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Puc. 13-1: CpaBHeHune 60-mMuHyTHbIX ructorpamm. lNpu 4-x obopoTax B CyTKM NpoTUB
4aCOBOIA CTPEsIKM KOIMMATOPA, BbIPE3AIOLEro Y3KUIi NyHOK asibda-4acTul, BblNeTao-
WX NPy PaguoakTBHOM pacnazge 23°Pu, BepOSTHOCTb PEann3aLnn CXOAHbLIX OfHOYA-
COBbIX FMCTOrpaMmM BO3PACTaAET C NEPVOAOM, paBHbIM 6 4acam. Vzmepernus 27.05.2004—
09.06.2004 r. OpguHaTa — 4MCAO CXOAHbIX Map rucrorpamm; abcumca — UHTEpBanbl
(wacsr).
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Puc. 13-2: CpaBHeHune 15-MuHyTHbIX ructorpamm. [pu 4-x obopoTax B CyTKM npo-
TWB 4aCOBOW CTPEJIKM KOJUIMIMATOPa, BbIPE3AIOWEro Y3KUi Ny4oK anbda-4acTuy, Bbl-
neTaloWmMX Npu paamoakTueHoM pacnage 23°Pu, BeposTHOCTb peanunsauui CXOmHbIX
15-MUHYTHBIX TMCTOrpamMM BO3pacTaeT C NEPUOAOM, paBHbiM 6 4acam. VI3mepenns
27.05.2004-09.06.2004 r. OpguHaTa — 4MCNO CXOAHbLIX nap rucrorpamm; abcuymca —
15-MUWHYTHbIE NHTEPBANbI.
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1-MUHYTHbIE UHTEpBasbI

Puc. 13-3: CpaBHeHne ogHOMUHYTHbIX ructorpamm. lpu 4-x obopoTax B CyTKM Mpo-
TWB YaCOBOW CTPESIKM KOJUIMMATOPA, BbIPE3AIOWEro Y3KUii Ny4oK anbda-4acTuy, Bbl-
neTaloImMX Npu paguoakTueHOM pacnage 23°Pu, cxofHble rMCTOrpaMMbl peanusytoTcs
C MepuoAamMy COOTBETCTBYIOWMMM LOJISIM 3BE3AHBIX 1 COJIHEYHBIX CyTOK. OguH obopoTt
coeepliaeTcs 3a 360 MunyT. MNpn 3TOM BEPOATHOCTbL peannsauny CXOAHbIX 1-MUHYTHbIX
rncTorpamMmM BO3pacTaeT C nepmoaom, pasBHbiM 359 n 360 mwunytam. Mpu coseplue-
HUN ABYX OODOPOTOB BEPOSITHOCTb MOSIBIEHUS] CXOAHbIX MMCTOrPaMM BO3pacTaeT, CoOT-
BeTCTBEHHO, 4epe3 359X2=718 muHyT n 360%x2=720 munyT. Mpn cosepeHun Tpex
060poTOB 3TN Benn4YMHbl paBHbl 359x3=1077 munytam n 360x3=1080 muHyTam v npu
YeTblpex obopoTax paBHbl 359x4=1436 n 1440 MuHyTam, COOTBETCTBEHHO. /I3mepeHns
27.05.2004-09.06.2004 r. OpgnHaTta — YMCNO CXOAHBIX Nap rucrtorpamm; abcumcca —
4ncno 1-MUHYTHBIX UHTEPBANOB.

CTbKO IO OLHOIO WHTEPBana — COOTBETCTBYIOLME ‘NKN OYEHb y3KMeE.

KynbMuHaumeld 3Tux onbiToB Obln  pe3ynbTaT, W300pa>keHHbIR Ha
puc. 13-3. Mpn nocTpoeHnn OAHOMUHYTHBIX ructorpamMm (T.e. mo 60-Tn
pesynbTaTaM OAHOCEKYHAHbIX W3MEPEHWUI) HE TONbKO MOATBEPAUIIOCH Cy-
LWEeCTBOBaHME 6-4acOBOro Nepuofa, HO 3TOT MEPUOA YETKO PacCLLEnuCs
Ha ABa — "3Be34HbIA 1 ‘COnHeuHbI'. DTO pacwiensieHne 03Ha4Yano yxe
M3BECTHYIO MHE 3aBUCUMOCTb (DOPMbI FMCTOrPaMM KaK OT OpMEHTaL MK OT-
HOCUTENBLHO “‘HenogBuXKHbIX 3Be34  Tak n ConHua. Tem He meHee, 3TOT pe-
3y/bTaT Obla HEOXKUAAHHBIM. Takoe paBHOE NPEACTaBUTENLCTBO 3BE3LHOMO
1 COJIHEYHOrO NEPUOMOB, NO-BUAUMOMY, SIBUIOCH CNECTBMEM HAXOXKAEHNS
KOJINMATOpPa He B rOPU3OHTANILHON NAOCKOCTU (Kak 0bbI4HO Dbl pacno-
JIOXKEHbBI CHETHUKM B HALLIMX OMbITax) @ B 'LUMPOTHOIA ', Banke K MAOCKOCTM
SKJAUNTUKN.

Pesynbtathl 3TOro oneiTa, Kak M APYrue OnbiThbl C KOMAAMMATOpamMu
KaXxyTCsi napagokcasnbHbiMu. B camom pene, “kakoe peno Bblietarolmm
anba-yactuuam 1o otaanertsix 38e3g namn Connual”. U, camoe rnasHoe:
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Puc. 13-4: OnbIT, ananornyHblii, npneegeHHomy Ha puc. 70. B camom pene, npn 4-x
obopoTax B CyTKMW MPOTMB 4aCOBOW CTPEsKU KOJIJIMMAToOpa, BbIPE3aoWEero yskuii ny-
4OK anbcha-4acTUL, BbIIETAOWNX NPU paanoakTueHoM pacnage 2°Pu, cxogHble rucTo-
rpaMMbl Peanun3yroTcs C Nepruogamit COOTBETCTBY IO MM AONSM 3BE3[HbIX N COMHEUHbIX
cyTok. Viamepenusa 09.06.2004-15.06.2004 r.

KaK MOJyHaeTcst pacluensieHne nepuogoB € TOYHOCTLIO JO OOHOW MUHYTHI
Mpu MCMNONBL30BAHNIN KONNMMATOPa C anepTypoii B 5 rpajlycoB, COOTBETCTBY-
toweri 20 munyTtam Bpemenn (' napagokc Xapako3ad'). B takux cutyauunsix,
Npexae BCEero, Hy>KHO ybeanTbest, YTo 3TO — NPaBAa, YTO UCKYCCTBEHHbINA
“CyTOYHBII" nepuod, BENMYMHA KOTOPOro ONpeaensieTcs Yncaom obopotos
KOJIMMATOpPa, B CAMOM AeJie, pPacLUensIsieTcsl Ha ABa — 3BE3AHbIA 1 cosl-
HeYHbIli. BepHocTh 3TOro BbiBOAa Oblna nopaTBEpXAeHA B psifie OMbITOB.
PesynbTaThl 0gHOro 13 HUX npeacraenieHsl Ha puc. 13-4

WNTak, copma ructorpamMm onpegensieTcss HarnpapieHWeM BblJETa
anba-yacTuy, B NPOCTPaHCTBE. FCHO, YTO pedb He MAET O BAMSIHUA HEOR-
HOPOZHOCTEl MPOCTPAHCTBA HA Y>KE BbIIETEBLLNE U3 SiAPA afibda-4acTuubl.
OHu netat B BO3ayxe MeHblue 7 cM. A B KoniMmaTope ux nyTh Bcero 1
cMm. U mbl n3mepsiem He mx 3Hepruio, a nniub haykTyaumm ux 4Yucna B
eanHuUy BpemeHn. 3HaqnT, bOpMa rmCTorpamm OnNpenensieTcst 40 Bblie-
Ta anbda-yacTuusl U3 sapa. Pasmep agpa nopsigka 10713 cm... 3Ha-
YNT NIN 3TO, YTO HEOLHOPOZHOCTU MPOCTPAHCTBA WMEIOT TaKue pasmepbi?
Bce 370 o4eHb cTpaHHO. Y30CTb 3KCTPEMYMOB NPOTUBOPEYNT OOBACHEHUIO
opmbl ructorpamm cyuiecTeoBaHnem Habopa (CnekTpa) BEPOSITHOCTHbIX
KOHCTaHT pagunoakTueHoro pacnaga. OCTaBum 3T TPygHOCTN TEOPETUKAM.
OrpaHnuumcs koHcTaTaumell: popMa rucTorpaMM B CaMOM [Jefie 3aBu-
CUT OT OPUEHTALMN BLIIETAOWMX NPU pacnage anpa YacTul Kak OTHOCHU-
TeNbHO Cpepbl HEMOABMXKHBIX 3B€3[, TaK N (HE3aBNCMMO) OT OpUEHTALMN
otHocutensHo Connua a ewe (27-cytodnbie nepuogpb!) u OTHOCHTENBHO
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Puc. 13-5: 6-munyTHbIE rucTorpammel. 24 obopoTa B CyTKN MPOTUB YaCOBOW CTPEsKM.
BepoAaTHOCTL peannsaumnm CXOAHbIX TMCTOrPaMM N3MEHAETCS, COOTBETCTBEHHO, C nNepu-
oAoM, paBHeIM 1 Hacy.

Nynei-Connua-3eman. . .

MouTu BCe neto 2004 r. mbl ¢ K. /1. 3eHuerko cTaBuam onbIThl ¢ BpaLye-
HVEM KOMIMMATOpoB. Mbl n3MeHsnn Yncno obopoTos B CyTKW. S cmoTpen
N3MEHEHNSI BEPOSITHOCTU MOSIBNIEHUS CXOAHbIX ructorpamm npu 1, 2, 3, 4,
5, 6,7, 8,9, 12 n 24 obopotax (Bkatodas B 5T 4ucna 1 obopor camoii
3eman) 8 cyTku. Monyy4eHo MHOXECTBO pe3ynbTaToB. [NaBHbIN pe3ynbTat
— BCe NMOATBEPXAANOCh — Mepuog YBeNMYEHUs BEPOSTHOCTU peann3auun
rMCTOrpaMm CXOL4HOU hOpMbl ONpeaenseTcs YncaoMm obOpPoOTOB KOIMMA-
TOpa. 3BE3LHbIA N COMHEYHbIV NEPUOS, NPOSIBASIOTCA PA3AENbHO.

Beuagy BaXkKHOCTM 3TuX yTBEpXKAEHWI, NPUBELY AONOAHUTENLHBIE WJI-
moctpaunn. Ha puc. 13-5 nokazaHo n3MeHeHMe BEPOSTHOCTU NOSIBJIEHUS
CXOLHbIX TMCTOrpaMm npu 24 obopoTax KOIMMATOPa B CYyTKMN: NOABASIOT-
cs 1-uacosble nepuogbl. CpagHuBany 6-MuHyTHbIE ructorpamMmmsl. [Mostomy
paclienneHne Ha 3BE34HbIA N CONIHEYHbIN NEPUOAbLI HE BUAHO.

13.2 BpauieHne K0NIMMaTOPOB N0 4acoOBOA CTpeske

|_|pV|HLJ,|/|n|/|a.anoe 3HAYE€HNE NMESTN Pe3Yy/iIbTaThl ONbITOB C BPpAaLWEHNEM KOJI-
AMMATOPa MO 4YacoBOW cTpesike. [pn 3TOM KOMNEHCHpPYeTCs CyTOHHOE Bpa-
weHve 3eMan — anbga-4acTuubl BLIAETAIOT BCE BPEMS B OAHOM U TOM
)Ke HanpaeneHun oTHocuTensHo ConHua. PesynbTaThl O4HOMO U3 OMbLITOB C
“ocTaHoBKOR" BpalleHus 3emnan npeactasnieHsbl Ha puc. 13-6.

OcTanock ocywecTButhb ewe opuH (nocneaHuii?) BapuaHT 3TWX Ofbi-
ToB. MocMoTpeTh: UTO DyAeT, ecnu BpawaTh MIOCKWIA getekTop 6es kon-
naumatopa (npeanoxenrve [. 1. Xapakosa). To, 4TO nony4mnoch BUAHO Ha
puc. 13-7.
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Puc. 13-6: 1-MuHyTHble ructorpammbl. OaunH 060poT KONAMMATOPa NO HaCOBOIN CTpenke
KOMMEHCNPYeT BpawieHne 3emMan 1 NPYBOANT K NCHE3HOBEHNIO CYTOYHBIX (3BE3QHOIO 1
conHeyHoro) nepnonos. (Jleebiii rpachnk — KOHTPOSb: HENOABMKHBIN 3anafgHbIf KO-
maTop; npasblii rpachnk — Bpawaemeslii konnumaTtop.) Oneit 8—10 uons 2004 r.
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Punc. 13-7: OnbiT ¢ BpaweHnem getekTopa anbda-Hactuy ¢ konaumaTopom (cnesa) un
BPaLLEHMEM MOCKOrO UCTOYHIKA 1 NIOCKOro feTtektopa 6e3 konnumaropa (cnpasa). (3
obopoTa nntoc oauH obopoT camoii 3emnn = 4 obopoTa B CyTKM = 6 4YacoOBOW nepu-
oa.) Mpn BpaweHnn C KONNMMATOPOM MNOSIBASIETCS NEPUOA, KPaTHBIA 4ucny ob6opoTos B
cyTku. Mpn BpaweHun nnockoro getektopa 6e3 konaumaTopa ‘ckaHmpoBaHue Heba'' He
NPONCXO4NT.
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Puc. 13-8: CpaBHeHne pe3ynbTaTOB Npu BPALEHNN CHETYMKOB C KOJAIMMATOPOM 1 6e3
konnumaTopa. 4 obopota B cytkn. OnbIT 1-4 okTabpsa 2004 roga. Abcunccbl — MHTEp-
Basbl. MuHyTel. OpgnHaThl — YMCIO CXOAHBIX Nap.

Kasanocb 6bl, 370T onbIT (puc. 13-7) BnosiHe xopoLunii — NOATBEPXKAE-
HO, YTO BpaLLeHMne NPUBOANT K ‘CKAHMPOBAHMIO HEDA'' NMEHHO NpY HAIMYUN
kosumaropa. .. Opnako, “Ha camom gene’ (kak rosopun J1. A. Batomen-
(benbs) BOBCE He SICHO, MOYEMY HET, MYCTb MEHEE PE3KO BbIPAXKEHHOTO,
nepmofa npw BPaLLEHUN MJIOCKOro AeTekTopa. S nmpeanpuHsn uenyio ce-
pYIO aHaNOrMYHbIX ONbITOB B CeHTsAOpe — okTsbpe 2004 roga. ScHocTu
oHun He panu. ObHapyXunuce HoBble peHoMeHbl. Hy>KHbl HOBbIE 1 HOBbIE
onbiThl. .. [103TOMYy Moka s npuBefy HEKOTOPble M3 PE3YNLTATOB OMbLITOB
5Toll cepun Be3 MCHEPMbIBAOWNX KOMMEHTapreB (B HaZeXAE HA MPOHMLA-
TesbHbIX YNTaTeneii. . . ).

1-4 okTabpsa 2004 r. Obln NOCTAaBNEH OMNBIT C BPALLEHUEM ABYX CHET-
YNKOB — OAWH C KOMNMMATOpPOM, Apyroii — 6e3 konnumatopa. Pesynb-
TaT n3obpaxeH Ha puc. 13-8. 3peck pacnpegeneHuns HNCAA CXO4HLIX Map
rMCTOrpaMm u3obpakeHbl He cTonbukamu, a nuuusmu. Ha atom pucyHke
BUAHO, YTO 1-Ii 3KCTPEMYM OYEHb XOPOLUO NPOsIBANICS B nepBoM 360 MUHYT-
HOM Nepuofe 1 TONLKO NPU Hanu4MK koauMartopa. Bo BTopom nepuoge,
T.e. yepe3 12 4acos, BMOJIHE YETKO MPOSIBUICSA 3TOT nepuog n B “onbiTe’
n B "koHTpose . VIHbIMM crioBaMu, NONYCYTOUHbIN Nepuog NposiBUICSA Mpn
BpaLLeHMN ABYX CHETHMKOB, C KOJUIMMATOPOM U 6e3 KonnmmaTopa, B pas-
Holi cTeneHun. B TpeTbem neproge onaTh 3KCTPEMYMbI BUAHBI TOMLKO Mpu
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Puc. 13-9: CpaBHeHne pe3ynbTaTOB NMpu BPALEHNN CHETYMKOB C KOAnMMaATopom u 6e3
konnumaTtopa 5 obopotos B cyTkn. OnbiT 12-18 okTs16pa 2004 r.

BpaLeHn konnumMaTopa. lpu aTom xopowwo paspewnnnces 3se3gHbili (718
MUHYT) 1 conHednblli (720 muHyT) nepuoasl. B yeTBepTOom nepuoge, T.e.
Yepe3 CYTKM — KOHTPOJIb 1 ONbIT OANHAKOBbI — BUJHbI PE3KO Pa3inunmMble
3Be3gHbIA (1436 mMuH) n conHednbli (1440 MuHYT) CyTOYHBIE NEPMOADI.

Havnbonee yanemtesbHO 3aeCh YETKOE NMPOSBIEHME VMEHHO MOYCYTOY-
HOro nepuoaa npu namepeHunsix bes konaumatopa. Kasanock Obl, pas Hert
1-ro nepuoga — He noMXHO ObITh M BTOpOro... Hy, a TpeTbero Her —
“nonsTHO"— pa3 Her 1-ro — Het n TpeTbero. Ho noudemy 4-bie nepuoab
B ABYX BapuaHTax ofnHakoBbl? MoxeT BbITb, NOAYCYTOUHBIE U CYTOUHbIE
nepmogbl He CBsI3aHbl C BpalleHuem geTekTopos?! Yem otnmyarotcs us-
mepeHuns 6e3 KonammaTopa CHETUMKOM Ha Bpaujarouleiica naatdopme oT
MHOIOKpaTHbIX U3MepeHuii be3 koNMMaTopa, NpoBeaeHHbIX paHee? Panee
NoAyCyTO4HBIN nepuog He nposiensnca. Jeno Bo epawenun? Wnn B Tom,
YTO Tenepb CUETUMKM PACMOIOXKEHbI B MIOCKOCTW, napasnensHoli Hebec-
HOMY 3KBaTOpY. A paHblUe CYETYUKWU PACMONarajncb Ha ropu3OHTasLHONA
nnockocT? OTBETHI HA KaXKAbIA N3 TakMX BOMPOCOB TpebyeT MOCTaHOBKM
DJINTENbHBIX OMbITOB.
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C 11 no 18 okTsabpsa 2004 r. 661 NMOCTABNAEH aHANIOTMYHBIA OMBIT, HO C
5 obopoTamu B CyTKN C KONAMMATOPOM U De3 konnumatopa. Pesynbrat Ha
puc. 13-9.

Mpn 5 obopoTax B CYTKW, KaK N OXKMZANOCH, CXOfHblE TMCTOrPamMMbl
Npu W3MEPEHUsIX C KOMJIMMATOPOM MOSIBASAIOTCA C nepuogom 288 MUHYT
(1440/5=288). be3 konnumaTopa 3TOT nepuop Aulb “HamedeH'. Takas
Xe KapTuHa Bo BTOpoMm nepuoge (576 mutyT); B Tpetbem (863 MuHyTbI);
B YeTBepToM 1152 muHyThl. 3aTo nepuog 720 MUHYT — MOMOBMHA CYTOK
— HUWKAaK He CBS3aHHbIN C 4nicaoM 0DOPOTOB B CYTKM, PAaBHO BbIPaXKeH U B
“koHTpone” u “onbiTe’ (3TOT Nepuog n3obpa>keH B MPABOM KPatd PUCYHKA).
VI TAK XK€ YE€TKO BbIPA>XE€Hbl 3BE3AHbLIE N COJIHEYHbIE CYyTOYHbIE NEPNOObI B
ABYX BapPUAHTAxX OMbITa.

13.3 BoiBogsl

N3 Bcex onbITOB C BpalWEHNEM KONIIMMATOPOB MOXHO CAE€NaTb TakKune, B
3HAYUTESNbHOR CTENEHN napagoKCaNbHbI€, BbIBOAbI:

1) npu BpaleHM KONANMATOPOB, B CAMOM fefe, NPONCXOANT CKaHU-
poBaHue Heba — BEPOATHOCTb MOBTOPHON peanusauum rucTorpamm
JaHHOl hOpMbI BO3pacTaeT C MEPUOAOM, ONMpPEAeNsAeMbIM HNCAOM
0bOpoOTOB B CyTKM;

2) npu BpaLleHUM MIOCKOrO MUCTOYHMKA Ge3 kosmmartopa — Het 3db-
ekTa ckaHMpoBaHUs. 3HAYMT, B CaMOM fefe, pedb 00 y3KoHanpas-
JIEHHBIX, BUCKPETHbIX HEOLHOPOAHOCTAX MPOCTPAHCTBA. DTU HEOZHO-
POLHOCTM ‘‘cMa3biBatoTCs’ 0€3 KOMIMMATOpPOB;

3) nynbcauum MHTEHCUBHOCTW NOTOKAa anbga-dactuy — daykTyauun
anbcha-pacnaga — 3aBUCAT OT HaMpPaBJEHUSI B MPOCTPAHCTBE;

4) HeOAHOPORHOCTb MPOCTPAHCTBA, NO-BUANMOMY, He IKpaHmpyeTcs be-
TOHHBIMU, MEXITAXKHbIMU NEPEKPLITUSMU;

5) BbisIBAsieMasi C MCNOJb30OBAaHNEM KOJUIMMATOPOB ANCKPETHOCTb Mpo-
CTPaHCTBa, NO-BUAMMOMY, HE 3aBUCUT OT B3aWIMOPACNONOKeHUs 3eM-
nm n ConHua. ConHeynblii cyTouHblli nepuog 1440 munyT Habnoga-
€TCA HE3aBUCMMO OT MOCTAHOBKU OMbLITOB — W C HEMOABUXKHBIM U C
BpalLaeMbIM KONMIMMATOPOM 1 0e3 KonamMmaTopa;

6) YOUBMTENILHO, HO €CTb N HYETKMA NOAYCYTOuHbIA nepuog 720 MuHyrT,
TaKXKe He 3aBUCALLNIA OT BPALLEHWNS WM HEMOABMXKHOCTUA, WK OpU-
€HTaLMN KOMIMMATOPOB. TaKoi NMeprog 03HayaeT, BO3MOXHO, 3aBU-
CUMOCTb OT yria, nog KoTopbiM “BugeH" obbekT (npubop, n3mepu-
TenbHOe YCTPOICTBO, obpaszeu) Bce pasHo ¢ 3anaga win ¢ Bocroka;
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7)

8)
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HE 33aBUCUT OT BpaLLeHNs 1 3BE3AHbIA CYyTOUHbI nepuog 1436 MuHyT
— OH MNPOSIBNAETCS NPU BPALLEHUN C KOJIMMATOPOM 1 He3 Konimma-
Topa (n 6e3 BpaweHus, 6e3 konnmmartopa);

BbIPa>XeHHOCTb 3Tux “HezasucumblX’ CosnHeuHoro n 3BesgHoro ne-
pnoga, NO-BMANMOMY, 3aBUCUT OT HAKJIOHA NJNOCKOCTWU, B KOTOpOI7I
MPOBOASATCS M3MepeHus: 3Be3AHbIN NEPUO JYHLLE BbIPAXKEH NPU Ha-
XOXK[EHNU JETEKTOPOB B MJIOCKOCTW, napannesnsHoii HebecHomy k-
BATOPY, C Y4ETOM Hawei wnpotsl, COMHEeYHbI — B MAOCKOCTH, CO-
oTeeTcTBYtOWeR yray dkaunTuku. (A Bce rogel Mbl pabotanm B ro-
PU30HTANILHON MIOCKOCTH. . . );

YTO XK€ TOrJa CKaHMPYIOT BpaLlaemble koanumatopsl? He 3ee3abi?. . .
YT1o 3HaumT napagokc, otmedenHblii M. 1. Xapakosom, — ogHOMU-
HyTHOe pa3spewienne 5-10 rpagycHbIM KONAIMMATOPOM 1M BOBCe De3
KONANMMaTopa, CYyTOYHOro M noNyCytTo4HOro nepmoaa C HENOABUXK-
HbIM MJIOCKUM JEeTEKTOPOM?

LITO6b| OTBETUTb Ha 3TV BONPOCHI Hy)KHa 6OJ'|bLIJa$| SKCNEPNMEHTANIbHAA
paboTa. 310 paboTa Ha MHOroO neT, ¢ HOBbIM ODOPYAOBaHNEM, MONOALIMU
COTPYAHUKAMU, ACIKHBIM brHaHcnposaHuem. QUYeHb ManoOBEPOATHO, YTO
BCE 3TO OKaXKETCA BO3MOXHbLIM /11 MEHS. . .
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OnbITbl C KONIMMATOPOM, MOCTOSIHHO HaMpaB/IEHHbIM
Ha ConHue

S pewinn ycoBepLIEHCTBOBAaTH MOCTAHOBKY OMbLITOB C KOMAUMMATOPOM, CO-
Bepluatowmm oamH obopoT No 4acoeoll cTpenke B cyTku. [pn Takom Bpa-
LLEHNM KOJIIMMATOP BCE BPEMSI HAMPaBJIEH MO OTHOLIEHWIO K 3BE34aM W
ConHuy nog OgHWM YriOM, HO, BCNIEACTBUE ABUXKEHUS 3eMsin No OKOJO-
CONHEYHOl opbuTe, Yepes CyTKM KapTMHA y4acTka 3Be3aHOro Heba, Ha Ko-
TOpbIli OH HanpasneH, cmewlaercs Ha 4 muHyThl. HenocpeacteenHo 3To
CMELLEHNE 3aMETUTL TPYAHO — OHO pasHo 4/1440=1/360 eguHu4HoOro mH-
Tepsana.(Kak 370 COOTHOCMTCS C BO3MOXHOCTBIO ONpegeseHnst nepuoaa
14367) Ho gnsa "uncrotel” onbiTa, B HAAEXKAE KaK-TO Pa3fennTb 3aBUCU-
MOCTb (bOpPMbI FUCTOrpamMM OT ABMXKEHWA OTHocmTenbHO ConHLA 1 OTHO-
CUTENBHO HEMOABUXHBIX 3B€3[1, Mbl HaNpaBWaM Takoi BpaLLatoWMNiAcs KO-
numatop Ha Connue. Tenepb “kpyrnbie cyTku” konnumaTop Obin Hanpas-
ner Ha ConHue, cosepluas BCen 3a HUM, [HEM W HOYbIO, BCE ABUKEHUS.
Mocne nepBbIX Hefenb 3TOrO OMNblTa MOKa3anoCh, YTO BNOSHE TPUBMAb-
Has 3a[aya peLieHa : NPY TaKUX U3MEPEHNAX, KaK 1 OXNAANOCh, UCYE3N
BCE CYTOYHbIE MEPUOAbLI W, COOTBETCTBEHHO, CUHXPOHHOCTb MO MECTHOMY
BpemeHn ¢ “‘HopmanbHbiMu' cueTumkamu. OfHAKO, s pelwnn He oCTaHaBs-
JINBATb 3TOT ''COJIHEYHbIVi TeNeckon' — 3TuU U3MEPEHUA, NO BO3MOMHOCTN
HENPEPBLIBHO, MPOJOIIKAIOTCS YK HECKONILKO eT. Mol nonydnnn (¢ BecHb
2005 roga) 60sIbLIOR MaCCMB €XKECEKYHILHBIX U3MEPEHNIA, “O4MLLEHHBIX  OT
BO3MOXHOIi 3aBUCMOCTN pOPMbI FUCTOrpaMM OT N3MEHEHWIA OpreHTauun
BblsleTa anbda-dactuy no otHoweHnto K ConHuy u OT BpaleHus 3eman
BOKpPYr cBOeii ocu. [Tpogomxkatoumecs n npu 3ToM N3MEHeHNs rUMCTOrpaMm
Tenepb MOXHO ObIJIO OTHECTN TOJIBKO HA CHET [BVXKEHUS MO OKONOCOJIHEY-
Holi opbuTe. SlcHO, 4TO ANA aHanW3a Takux 3aBUCKMOCTell HeobxoanMbl
MHOIOAHEBHbIE PAfbI PE3YNLTaTOE N3MEPEHWIA.

. TpaHHbLIA nepu MUHYTbI NPU N3MEPEHUsX € “‘cosnHeu-
14.1 Crpa epuop, 1444 y pu uamepe C
HbIM~ KOJ//IMMATOPOM

KaK CKa3aHO BbILWE, B UBMEHEHUAX TMCTOrpaMMm, NOCTPOEHHbLIX NO Pe3ynbTa-
Tam 3Tux uamepeHuni, He 6b1o Hn “contedroro” (1440 munyT), Hin “3BE34-
Horo" (1436 muHyT) cyTouHbiX neprogos. OAHAKO, Mpy NOMCKAX 3TUX ne-
pnoaos Bo BTOpoili nonosuHe uons 2005 roga, Obin obHapyKeH CTpaHHbIN
nepuog, pasHblii 1444 munyTtam. S nocumTtan ero cHavana “apredaktom’.
OAHaKO npn NOBTOPHbIX ONPeAENEHNAX OH HE NCHe3an. Ero BbIPa>X€HHOCTb
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Puc. 14-1: VinnocTpauns nposiBneHns “aHOManbHOro” nepuoaa NoBTOPHOrO MOSABAEHNS
rMCTOrpaMm CXOAHOI cpopmbl, paBHOro 1444 munytam 25 nionsi 2005 r. OBbi4HO npm
N3MepPEHNAX C COJTHEYHBIM KOIIMMATOPOM HeT 3aMEeTHbIX CYyTO4HbIX MEPUOAOB — KakK 3TO
BuaHo 10 aerycta 2005 r. Abcumcca — nepuoabl MOBTOPHOrO MOSIBNEHUSI FTMCTOrPaMm
cxogHoii popmbl. MunyTel. OpanHaTa — 4MCNO CXOAHBIX Map, COOTBETCTBYIOLLAS AAHHOIA
BE/IMYNHE Nepnoaa.

MOCTENeHHO YBENNYMBANACk, JOCTUINA MAaKCUMyMa B paiioHe 24-29 unions,
a 3aTeM ObICTPO YMEHbLUMAACH 4O NMOJSIHOrO NCYE3HOBEHUS K MEPBbIM YKC-
Nam aBrycra. IToT PeHOMEH UANKOCTPUPYIOT pucyHku 14-1-14-3.

Ha puc. 14-1 nokasaHo pacnpegeneHune 4ncaa nap cxogHbIX FUCTOrpaMm
ONs U3MEPEHUNIA C CONHeYHbIM KonnumMaTopom 25 urons u 10 asrycrta 2005
roga. BugHo, 4o 10 aBrycra He BUAHO CKOJIbKO-HUDYAL OCTOBEPHBIX OKO-
N0CYTO4HbIX nepunogos. (Kak He NposiBASIOTCA OHU NpU TAaKKMX U3MEPEHMSX
1 B APYrie OHW NPU U3MEPEHNsX C “‘CONMHEYHbIM  KosnumaTopom.) Ho 25
NIOAS NOSIBUACH BbICOKAs BEPOSITHOCTb MOBTOPHOI peann3aunn CXOAHbIX
rMCTOrpPaMMm C NeprogoM pagHbiM 1444 MUHYTbLI. ITOT NEPUOA HE COOTBET-
CTBYET WU3BECTHBIM HaM KOCMOMN3NYECKMM NPOLECCaM N €ro MOsIBAEHNE
KaXKeTCsl BECbMa CTPaHHbIM.

Bbino BaxHO 3HaTb, YTO 3TOT NEprog, B CamMOM [efe, NPOSIBISETCS
TOJILKO MPY U3MEPEHUAX C COMHEYHBIM KOJIJIMMATOPOM. DTO CNea0Bano u3
CPaBHeHWi C pe3ynbTaTaMu MPOBOAUMBIX, KaK ODbIYHO, B TO XKe Bpems
nsmepeHuii ¢ “3anagHeiM’ KoAAMMATOPOM. [lpuMepom Takux CpaBHEHW
ansietcst puc. 14-2. Ha 3ToM puicyHke n3obpa>keHbl pacrnpefesnerus Yucna
nap CXOAHbIX FMCTOrPaMM, MOCTPOEHHbIX MO PE3yJibTaTaM OLHOBPEMEHHbIX
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Puc. 14-2: Meprog 1444 MunHYT NOSBASIETCSA MPU N3MEPEHUSIX C “‘CONMHEYHbIM KOMIW-
MaTOPOM U OTCYTCTBYET “Mpu MPOHMX PaBHbIX ycnoBusxX' npy N3MEPEHMsiX € ‘3anag-
HbIM konnumaTopom. [pn n3mMepeHnsax ¢ “CONHEYHbIM' KONNMMATOPOM OTCYTCTBYIOT
nepunoabl 1436 n 1440 MuHyT, BugHbIE NPN U3MEPEHNAX C “3anagHbiM’ KONIMMATOPOM.
N3mepenns 24 nrona 2005 r.

n3mMepeHuii ¢ “conHedHbiM’ 1 “3anagHbIM’ kKoAMMaTopamu 24 nons 2005
roga. BugHo, 4yto npn mnsmepenunsax ¢ “3anagHbiM’ KOMMMATOPOM YETKO
nposiensitotcs nepuogbl 1436 munyT n 1440 MuHyT 1 HeT nepuopga 1444
MUHYTBL. A Npu n3mepeHnsix C “‘CONHEYHbIM KOJMMATOPOM HET Nepuo-
JOB, PaBHbIX 3BE3AHbIM 1 COJHEYHbIM CyTKaM, a eCTb sIBHbIA nepuog 1444
MUHYTBI. Taknm 0bpa3om, 3TOT heHOMEH CBSI3aH C BbIETOM asib(a-yacTuLy
nMeHHO B Hanpasnenun ConHua.

Mounckn atoro nepuoga B gpyrue gHu roga cHavana Oviin Gesycnew-
Hbl. OAHAKO 3TOT CTpaHHbIA Nepuog CHOBA MOSIBAJICA B T XKe AATbl MIONS
2006 r. (HenonHble paHHble), B utone 2007 r. n B nione 2008 r. BaxkHbim
WwaromM Obl10 OOHApY>KEHNE 3TOrO K€ (PEHOMEHA POBHO YEpe3 noaroga —
Ha “Apyroii CTOpoHE" OKONOCONHEYHOW OpOUTLI — B T€ XE [aThl SIHBAPS!
2007 n 2008 r.r.

Ha puc. 14-3 BugHO, 4TO CTeneHb BbIPa>KEHHOCTW nepuoga 1444 muHy-
Thl U3MEHSIETCSA aHaNOrMYHbIM 0bpasom B aHu uonsa 2005, 2007 n 2008 r.r.
n B “cummetpuynbie’ natel sHeaps 2007 n 2008 r.r.

14.2 BbiBogbl

N3 s31ux pesynbtaToB Criegyet, 4TO, NO KpaliHel mMepe, ABa pas3a B rog, npu
LBVDKEHNU MO OKOJIOCOSTHEYHON opbuTe, 3emiisi, Ha MPOTSXKEHNM HECKOJb-
KNX CYTOK, NOMagaet B 061aCTb NPOCTPAHCTBA € 'aHOMaJIbHLIMK CBOMCTEBA-
MU, N3MEHSIIOLLUXCA C nepuofom, pasHbiM 1444 munyTtam. DT1a obnactb
MPOCTPaHCTBA NPeACTaBAsieT CODOK0 “aHOMAasIbHYIO NOOCY', HAMPABAEHHYIO
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Puc. 14-3: Mpun n3mepeHnax ¢ KOANMMATOPOM, HanpaefieHHbIM Ha ConHue, “nepuog,
1444" nosiBnsincsi B of4HM 1N Te e gaTtbl nons n siueapsi 8 2005, 2006, 2007 n 2008 r.r.

yepe3 ueHTp opbutel (4epes ConHue) Mo HanpaeneHuto “MONb-sHBapD .
3ameuaTenbHo, 4TO ‘‘cBOCTBA” 3TOM aHomanuu He skpaHupytoTcs ConH-
LeM, T.€. OAVHAKOBO MPOSIBASAIOTCA no obe cTopoHbl opbutsl. He yaanock
3aMeTUTbL U Kakol-nubo aHanoruu ¢ scpdpektom Honnepa: nepuog 1444
MUHYTbI NOSIBASIETCS 'BHE3AMNHO ', HE N3MeEHSETCS (N0 Mepe ABMXKeHNs 3em-
JIn) HA MPOTSDKEHMN HECKOJSILKX AHEN 1 “BHE3anHO ucuesaet. BaxkHo nog-
YEPKHYTh, 4TO Npu ‘napannenbHbX’ n3MepeHusix 6e3 KONAMMATOPOB, UK C
KOJIMMATOpPamu He HanpasaeHHbiMu Ha ConHue, 3ToT hbeHoMeH He Habnto-
paercs. “AHoManbHOe HanpaesieHne”' nepecekaemoe 3emMei Npu gBNKEHUN
Mo OKOJIOCOSTHEYHOW opbuTe rpybo cOOTBETCTBYET HANPaBEHUIO ANAMETPA
OKOJIOCOMHEYHOR opbuThl oT cosse3gnsa Pak (21 wona — 11 aerycra) k
cozesanto Kosepor (19 sineaps — 16 cespans). Mpupoga atoro neproaa
3aragoqHa. epuog 1444 muHyTel Ha 4 MUHYTBI DOMbLUE CYTOHHOrO 1 NO-
TOMY He MOXeT ObiTb (?) 0ObsicHeH kakumMmn-nnbo dakTopamun B npegenax
ConHeyHoii cuctembi.
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3aBucumoctb GopMbl  FTUCTOrpaMM OT  MOJSIOXKEHUSA
ConHua n JlyHbl OTHOCUTENBHO FOPU30HTa

15.1 ®opmbl rucrorpamm Bo BpemeHa Bocxogos n 3axonos Cont-
ua v JlyHbl

B 1-i yactu kHUrn pacckasaHo, Kak B asrycte 1986 roga, npu pabote Ha
Benomopckoin buoctanuun MIY, g 3aMeTun cxoacTBO rMCTOrpamm, nosy-
YaembIX NpU U3MepeHusx anbda-akTusHocTy 23°Pu, BO BpemMeHa BOCXOA0B
JlyHbl B pa3Hble HU. DTW FMCTOrPaMMbl OKa3aJNCb CXOAHbIMU, C UCTO-
rpamMmamm, NOay4aeMbIMy NPU TAKKX XKE N3MEPEHUSAX BO BPEMEHA BOCXO-
0B 1 3axopos Jlyubl B MywmHo. 310 ObINO OYEHb CTPAHHO, HO NPEACTaB-
NANOCH COOTBETCTBYIOLUM 3KCTPABAraHTHOM uee, 0 3aBMCUMOCTIN (DOPMbI
rMCTOrpaMm OT MPsIMbIX FPAaBUTALMOHHbIX BO3AeicTBMiA. OcHOBaHueM ans
3TOI ugen buinu npoussogsLive 6ONbLIOE BNEYaT/eHNE MOLLHBIE NPUANBbI
n otnuebl B Benom mope, korga K pacnonoxeHHoli noyTu Ha Gepery na-
6opatopuu NpubAMMKAIOTCS 1 OTAANAIOTCS OT HEE OFPOMHbIE MaCChl BOAbI.
BesymHocTb 2100 ngen obina oveBnaHa. OpHako s ycnokausancs coobpa-
XKEHMEM, YTO peydb He MAET O BANSHUM HA anba-pacnag, a Anb O 3aBUCH-
MOCTU (POpMBI FUCTOrpamMM, T.€. CeKTpa aMmanTyg dpaykTyaunii. A 3gecs
He ObIIO 3anpeToB Ha bGe3yMHble rMNoTe3bl — MpU “BAUSHAW pedb NAeTt
00 M3MEHEHUs CpefHUX 3HAYEHUH N3MEPSIEMbIX BEANYMH... A TYT pedb
UAET O TOHKOW CTPYKTYpE CMEKTPa aMriuTyd... TyT BCe MOXeT ObiTh'.
Mui ¢ H. B. VganbuoBoii caenanm oueHky CXOACTBa ruCTOrpamMm v npuLLiv
K BbIBOAY, HTO CXOACTBO CPABHMBAEMBbIX rucTorpamm gocrosepto [47]. Oa-
HaKO MAes NPsIMbIX FPaBUTALMOHHBIX 3heKTOB He noaTeepgunack. CBAsb
(popMbl rMCTOrpaMm ¢ NOAOKeEHVEM JIyHbl OTHOCUTENBHO FOPU30HTA, BPOAE
6bl, OblNA, @ NPUANBHO-OTAMBHbLIX PUTMOB, NPN HEOAHOKPATHbIX NOMbITKAX,
0obHapyXuThb HE yAaNoCh.

Tem He meHee, ODHapyXeHHOE CXOACTBO (pOPMblI rMCTOrpPaMMm C MO-
noxeHurem JlyHbl OTHOCUTENBHO FOPU30OHTA MOCAYXWAO HAYaNOM MHOTMX
NIET NCCNEROBAHNIT — COMHEHWIA, NOATBEPXXAEHWUI U yToYHeHuid. [Npowno
c 1981-1986 r.r. bonee 20-Tu net. 91 Hauan perynsipHbie cpaBHeHus ¢op-
Mbl ructorpamMm Bo BpemeHa Bocxopos u 3axopos Jlyner u Connua nocne
cozpanus V. A Pybunwreiinom B8 2000 rogy HagexxHbix npubOpPoOB Ans ns-
MepeHusi anbga-aKTUBHOCTY.

2Tn MccnefoBaHus elle He 3aBeplueHbl. HaliieHbl COTHM AOCTOBEPHBIX
npumepos cesa3n (koppensunn) Gpopmbl rMCTOrpamMm C NONOKeHreM JlyHbl
n ConHua OTHOCUTENLHO FOPN30HTA.
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HeogHokpaTHO Mbl BUAENM SIBHO Hecny4aliHOe CXOACTBO (hOpPMbI M-
CTOrpamm BO BpeMeHa BOCxogoB 1 3axofoB JlyHsl n ConHua B pasHbIx
reorpacpmueckmx NyHKTax, U B OHWN U TE€ XK€ [aTbl B Pa3HbIE FOAbI, KOrAa
3T MOMeHTbI Asist JlyHbl COOTBETCTBYIOT Pa3HOMY MECTHOMY BPEMEHM U,
CIeA0BATENBHO, HE ODYCNOBNAEHbBI CXOACTBOM KapTUHbI 3BE3JHOr0 Heba.

3a 3Tn rogbl 0bHapY>KeHbI (DOPMBI FMCTOrpaMM, XapaKTepHble 415 MO-
menToB HosonyHnii n Conneunbix 3atmennii. OgHako ans Bocxogos n 3a-
%0808 Jlynsr n ConHua ¢hopM rucTorpamm, CBONCTBEHHBLIX TOJBKO 3TUM
MOMEHTAM, HaliTn He yAanoch.

Takum obpazom, 3aBMCUMOCTb (DOPM FUCTOrpaMm OT NONoXKeHUs J1yHbl
n ConHua OTHOCMTENLHO FOPU30HTA, Ceaylowas n3 BONbLLIOrO HAKOMIEH-
HOrO MaTepuna, He Bbi3biBaeT CoMHeHuli. OpHako 3Ta hopma 3aBuCHT ewle
OT Apyrux (haKkToOpoE.

Cx0ACTBO 4aCcTO OYeHb COXKHBIX DUryp APYr C APYroM HE MOXET DbITb
cnyyaiiHbiM. Tem Gonee He ClyYariHO CXOLCTBO B onpeaenexHbie (a He cny-
YaiiHble) MOMEHTBI BPEMEHN.

Mpn 3TOM 3ameyvaTenbHO, YTO, BO BPEMEHA BOCXOAOB U 3ax0g0B JlyHsl,
hOpMbI FMCTOrPamMm 4acTO OKa3blBAETCA bOee CXOAHBIMU He B CeAytoLme
(6nunxarwume) gHn, a B Te e patbl B pasHble rogbl. W ato npn tom, 4Tto
Bocxoabl n 3axogb! JlyHbl B Te Xe AaTbl B pa3Hble rofbl NPOVCXOANAT B pas-
HOe BpeMs CyTOK. EcTecTBeHeH BbIBOA, 4TO (hOPMA FMCTOrpaMM ONpemens-
eTcs MHorumu cbakTopamu, cpeam KoTopbix nonoxeHue JlyHsl unun ConHua
OTHOCUTENBHO FOPU30HTA MOXET ObiTh AOMUHAHTHBLIM, HO HE €AMHCTBEH-
HbIM. lHOrga »ke AOMWHAHTHBIMU OKa3bIBAOTCS Apyrue pakTopsl

Beugy orpaHn4eHHOCTM MECTa, N3 MHOTMUX COTEH UMEIOLLMXCA WANIO-
CTPauuii HECYHARHOCTM NOSIBNEHUS ONpefeseHHbIX (DOPM rMCTOrpamMmm BO
BPEMSI CXOAHOMO NONOXKEHUSI OTHOCMTENBHO ropu3oHTa Jlynel n ConHua, aa-
Jlee MPUBEAEHbI JIMLIb HECKOJIbKO PUCYHKOB. Tak, cepusi pucynkoe 15-1A,
b, B, I, I nnntoctpupyet cxoaCTBO rMCTOrpamMM BO BpeMeHa BOCXOAOB U
3axofoB JlyHbl B oaHUW 1 Te e paTbl 4Yepe3 rog — B 2000 r. n 2001 r.
Ha atux pucyHkax npepcraBieHbl (pparMeHTbl KOMMbIOTEPHOTO >XypHana
— NOCNELOBATENLHOCTA CrAaXeHHbIX ructorpamMm — 10 Homepor o un 10
HOMEPOB MOCJIE KaJIeHAAPHbIX MOMEHTOB BOCXOAOB wiu 3axopos JlyHbl B
2000 r. n 2001 r. 31O caenaHo ANs CO3AAHNS HArNSALHON KapTWHBI Npoue-
Lypbl BbIOOpa CXOAHBIX FUCTOrpamMM.

Ha puc. 15-1-A BugHo, 410 B MOMeHT Bocxoaa JlyHbl 23 okTs0psa u B
2000 r. n B 2001 r. peann3yeTcs fOBONLHO peakas opma ructorpamm. Ona
BCTPEYAETCs Ha 3TOM pUCYHKe He bonee 2 pa3 u3 42 Bo3MOXHbIX. [Tpumem
(He CTPOro) 4TO BepOATHOCTL ee peanusaunn He 6onee 1/20. BeposTHocTs
€e peasin3aunm NMEHHO B "HY>XHOM MecTe’ (B OfHOM M3 21 BO3MOXHbIX)
depes rog npwn rpyboii oueHke pasHa npumepHo 1/400.
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151 152 153 155 156 157
15 159 160 161 162 163 164
866 867 860 669 870 471 ar2
873 874 875 877 a78 are
aan as1 882 803 L] 885 286

Puc. 15-1A: Viantoctpauusi cxoacTea OpMbI TMCTOrPamMmM BO BPeMsi BOCXOLOB J1yHbl 23
okTA6pa 2000 r. n 23 okTabps 2001 r. MNMpusegeHbl dOparMeHTbl KOMMBIOTEPHOFO XKYp-
Hana. Bepxuuii doparmeHT xypHana — msmepenns 23.10.2000 r. Bocxog JlyHbl B 1 4
34 muH. T'uctorpamma Ne 154 cooTBeTCTBYET KasfieHAapHOMY BpemeHn Bocxoga. HivkHmii
dparMeHT >xxypHana — usmMepenunsa 23.10.2001 r. Bocxop JlyHel B 14 4 36 muH. ['ucTo-
rpamma Ne 876 cooTBeTCTBYET KaneHAapHOMY BpemeHu Bocxoga. BHusy — ructorpamma
Ne 154 coemeleHa ¢ ructorpammoii Ne876.
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Puc. 15-1B: VNinntoctpayus cxonctea hopMbl rMcTOrpaMM BO BpeMsi 3axofoB JlyHbl 23
okTs16ps 2000 r. n 23 okTsbpsi 2001 r. MNMpusepeHbl pparMeHTbl KOMMNBIOTEPHOMO >XKyPHa-
na. BepxHuii doparmeHT xypHana — mnamepenus 23.10.2000 r. 3axog JlyHel B 16 4 23
mMuH. Fncrorpamma Ne 982 cooTtBeTcTByeT 16 4 22 MUH, T.e. Ha 1 MUHYTY paHblLe KaneH-
[apHOro BpemeHmn Bocxoga. HvkHuii doparmeHT xypHana — usmepenusi 23.10.2001 r.
3axop JlyHbl B 21 4 47 muH. Mnctorpamma Ne 1307 cooTBeTCTBYET KaneHJapHOMY Bpe-
meHn 3axopa. BHusy — ructorpamma Ne982 nocne 3epkanbHOro noBopoTa COBMELLEHA

¢ ructorpammotii Ne1307.




[naea 15.

3aBucumocTb rmcTorpaMmm OT MOJIOXKEHNSA COI'IHLLa n ﬂyHbI

245

2432

2433

z434

2435

2436

2437

za3a

2439

2440

2441

244

2443

2444

2445

2446

2447

2448

2449

2450

2452

28604

2805

2306

2807

2808

2810

z811

zE12

z813

2814

2815

2816

2817

2a1a

2a19

2az0

2821

2822

2a23

2824

Puc. 15-1B: Vnntoctpayus cxonctesa hopMbl rUCTOrpaMM BO BpeMsi 3axofoB JlyHbl 24
okTs16ps 2000 r. n 24 okTsbpsi 2001 r. MNMpusepeHbl pparMeHTbl KOMMBIOTEPHOMO >XXYPHa-
na. BepxHuii cdparmeHT XypHana — m3mepenna 24.10.2000 r. 3axog JlyHel B 16 4 43
MuH. [nctorpamma Ne 2442 cooteetcTByeT 16 4 42 MuH, T.e. Ha 1 MUHYTY paHbLue Ka-
NIEHAAPHOrO BpemeHn Bocxopa. HvbkHmii doparmeHT xypHana — nsmeperusi 24.10.2001
r. 3axof Jlynbl B 22 4 53 muH. Mnctorpamma Ne2814 Ha OfHY MUHYTY MO3XKE KaneH-
papHoro Bpemern 3axopa. Buusy — ructorpamma e 2442 coBmewieHa ¢ ructorpammori

Ne 2814.
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h 154 TG0 761 162 163 1]
765 766 767 769 170 m
Iz I3 It 75 176 i [t
m, HLUE] 1020 1021 1022 1023 1024
1025 1026 102 1029 1030 1031
103 1033 1034 1035 1036 1037 1038

Puc. 15-1I': NnniocTtpaumsa cxopctsa ¢opMbl rucTOrpamMm BO Bpemsi BOCX0A0B JlyHbl
31 okTsi6psa 2000 r. n 31 okTabpa 2001 r. MNpueeaeHbl pparMeHTbl KOMMLIOTEPHOTO
KypHana. BepxHnii coparmeHT xxypHana — nsmepenns 31.10.2000 r. Bocxog Jlyhbl B 11
4 46 muH. Mnctorpamma Ne768 cooTeTcTByeT 11 4 48 MUH, T.e. Ha 2 MUHYTbI MO3Xe
KaneHJapHoOro BpeMeHu Bocxoaa. HyokHuii dpparmenT xxypHana — usmepetnns 31.10.2001
r. Bocxog Nlyuel B 17 4 07 muH. MTnctorpamma Ne 1028 cooteetcTByeT 17 4 28 MuH, T.e.
Ha 1 MMHYTY no3)ke KaneHJapHOro BpemMeHn Bocxoga. BHudy — ructorpamma Ne768
coeMmellleHa ¢ ructorpammoii Ne 1028.
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Puc. 15-1: Unntoctpauns cxopctea chopmMbl rucTOrpamMm BO BpeMmsi BOCXOA0B JlyHbl 4
HOs6pst 2000 r. n 4 HoAbpst 2001 r. MNMpuBegeHb! pparmMeHTbl KOMMBIOTEPHOrO >XXypHana.
BepxHuii cbparmenT xxypHana — nameperusi 4.11.2000 r. Bocxog JlyHbl B 14 4 39 muH.
Fuctorpamma Ne 939 cooteetcTByeT 14 4 40 MUH, T.€. Ha 1 MUHYTY NO3>Ke KaNE€HAAPHOrO
BpeMeHun Bocxoga. HvkHuii coparmeHT xxypHana — usmeperuns 4.11.2001 r. Bocxog JlyHbi
B 18 4 39 muH. Tuctorpamma Ne1120 coortsetcTByeT 18 4 40 mMuH, T.e. Takxke Ha 1
MUHYTY MO3e KaNeHJapHOro BpeMeHUu Bocxofa. BHusy — ructorpamma Ne 940 nmocne
3epKasibHOro MOBOPOTA COBMeELLEeHa ¢ ructorpammoii Ne1120.
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Bocx. Connua | 3axog Connua | Bocxog Jlywbr | 3axog JlyHbi
28x2004 | 725 Ne445 1701 Ne1021 1659 Ne1019 737 Ne 457
28x2000 | 725 Ne445 1701 Ne 1021 814 Ne 494 1756 Ne 1076

Tabnnuya 15-1: BpemeHa BOCXOL0B 1 3axX0Of40B 11 COOTBETCTBYIOLLME HOMEPA FUCTOrPaMM
anst Jlynsl u ConHua 28 okTs6ps 2000 n 2004 r.r. (3 “kanenpaps Astrolab”).

3axog Jlynbl 23 oktsabps 8 2000 r. n B 2001 r. (puc. 15-1B) xapak-
TepusyeTcs ructorpammamu apyroi gpopmel. OgHaKo 1 3T rMCTOrpaMmbl
CXOAHbI APYr C APYroM. 34ech Takue e rpybble OLeHKIM JatOT BEPOSITHOCTb
CAy4aliHOro CXoAcTBa rucrorpamm nopsigka 1/100.

Ha cnepytowmii gerb 24 okTsA0pst B MomeHT 3axoga JlyHel n 8 2000 r.
n 2001 r. peanusyiotcs ructorpammbl gpyron cdpopmbl (puc. 15-1B), Ho
Takxe “aBHO" cxofHble Mexay coboii. U 3peck oueHka cnyqaiHOCTM Takoro
CX0ACTBa HAM3KA MO NOPSILKY paHee CAENaHHOIA.

AHanornyHas cuTyaumnsi BWAHA 1 HA APYrnX PUCyHKax 3Toi cepumn. Kak
sacHo u3 puc. 15-1A, B, B, I, 1 — HeT hopmMbl ructorpaMmm, xapakrep-
HOWi umeHHO ans Bocxopos nnu 3axonos JlyHbl, HO NOBTOPHOE MOsIBiEHMNE
rMCTorpamMm aaHHol hopMbl Yepes rof, npu O4HOM U TOM XKe MOJSIOXKEHU N
.nyHbI OTHOCUTENIBHO TOPN30OHTA, HE3ABUCMMO OT BPEMEHIN CYTOK, NpeacTaB-
JIAETCA HeCNy4daliHbIM.

Ha cnepyrowein cepun pucynkos 15-2 npeacraeniieHa ofHa M3 MHOTMX
MMEIOLLINXCS aHANOMMYHBIX UAIOCTPALINA CXOACTBA (DOPMbI TUCTOrPAMM BO
BpemeHa Bocxogos n 3axogos ConHua v JlyHbl B ogHM 1 Te XKe faTbl Yepes
4 ropa.

Cepus pucyHkoB 15-2 npumMepbl CXOACTBA TMCTOMPaMM NPU N3MEPEHNSIX
anba-akTUBHOCTY 239pPy Bo BpemMeHa BocxofoB 1 3axo08 ConHua un JlyHel
B O4HWN Te >e gathbl depe3 4 roga. B tabauue 15-1 — BpemeHa BOCx040B
1 3ax0f0B N COOTBETCTRYytoWMe HoMmepa ructorpamm ans Jlynsl n ConHua
28 okTa6ps 2000 1 2004 r.r. (u3 “kanenpgaps Astrolab”).

Bo BpemeHa Bocxogos u 3axopos JlyHbl n ConHua B pasHbix reorpacpu-
YECKMX MYHKTaX, B PasHble rofbl, Mpy MCcaefoBaHnm (NpoLeccoB pasHoi
npupogbl) Habao[aoTCs CxOAHbIE (POPMBI TUCTOrPAMM. ITO CXOACTBO HE
0DyCNOBNEHO BPEMEHEM CYTOK U CXOACTBOM KapTUHbI 3Be3AHOro Heba BO
BPEMEHA U3MEPEHUIA.

33 MHOrmne rojsbl 6bIJ'IO HaKOMJIEHO MHOXXECTBO NPUMEPOB O4YEBUAHO
HE CAYYaiiHOro CXOACTBa rMCTOrpaMm B MOMeHTbl Bocxopos nnu 3axonos
Connrua n JlyHel. CxogHble rMcTorpaMmbl HacTo ObIBaAM BeCbMa CAOXHON
(bopMbI, YTO [eNano BeposSTHOCTbL UX CAY4HaliHOrO CXOACTBA OYEHb MAsIOiA.
Ho Haiitn kakyto-nubo ogHy ¢popmy rucrorpamm, XapakTepHYtO UMEHHO
anst Bocxopa nnun 3axopa Connua (kak u Jlynbl), He yganocs. Ytobel Haii-
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Puc. 15-2A: 3a 1 muHyTy go 3axoga ConHua 28 okTabps 2000 n 2004 r.r. peannsosa-
nuck cxogHele ructorpammel (Ne 1020, Ne 1020). Vismeperus anbda-akTuBHOCTY 29py
2000 r. — NNOCKUM MONYNPOBOAHNKOBLIM AeTeKTopoM 6e3 konnumaropa; B 2004 r. —
M3MEPEHNS C HEMOABVKHbBIM KOUTMMATOPOM, HanpaeneHHbiM Ha 3anag). BHusy ructo-
rpaMMbl COBMELLEHbI NMOC/E 3€PKaIbHOMO MOBOPOTA.

Puc. 15-2B: Cxoatblie ructorpammbl (Ne 446, Ne446) nabntogannce Ha 1 MuHyTy nosxe
kaneHgapHoro speMenn Bocxoga ConHua 28 oktsabps 2000 n 2004r.r. VIamepenns ansda-
akTueHoCTU 239Pu B 2000 r. — NAOCKUM NOAYNPOBOAHNKOBLIM AETEKTOPOM; B 2004 r. —
M3MEPEHNS C HEMOABIMKHBIM KOJIIMMATOPOM, Hamnpas/eHHbIM Ha 3anag.

Puc. 15-2B: CxogHble ructorpammbl (Ne 447, Ne447) Ha-
61108aNNCh HA 2 MUHYTBI MO3XKE KAJIEHAAPHOIO BPEMEHM
Bocxoga ConHua 28 okTtabpsi 2000 n 2004 r.r.
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Puc. 15-2I: CxogHble ructorpammbl 28 okTtabps 2000 n 2004 r.r. Habnoganucs Bo BpeMsi
Bocxoga JlyHel (ructorpamma Ne492) n 3axoga ConHua (ructorpamma Ne1020). BHusy
— coMmetterne N2 492 n Ne 1020 nocne 3epkanbHOro nNoOBOpoOTa.

Puc. 15-2[1: CxogHble ructorpammbl 28 okTts6psi 2000
1n 2004 r.r. Habnogannch vepe3 1 MyUHYTY nocne 3axofa
Nyner (ructorpamma Ne1077 = 17 4 57 mun, 2000 1., n
ructorpamma Ne458 = 7 4 37 mun, 2004 r.).

TN 3aKOHOMEPHOCTb B Takon CUTyauunn, HY>XHbl HE OTAEJNIbHbIE NPUMEPLI, a
cpaBHeHmne hOPMbI MHOMUX COTEH W ThICAY Nap rucrorpamm. 3710 u 66110
caenaso.

N3meHeHne hopmbl rcTorpaMm B 3aBUCMMOCTM OT BPEMEHU, NpoLues-
wero ot momenTa Bocxoga ConHua.

Bpemena Bocxoga n 3axoga ConHua Obinm BbIOpaHbl, NOCKOLKY 3T
MOMEHTbI nierko ukeupytotesa. Ha camom gene, peus ngert o bonee 0b-
WemM BOMPOCe: 3aBUCAT i pOpMa rMCTOrpaMM OT NosioxkeHust JlyHbl unn
ConHua OTHOCUTENLHO ropr3oHTa?

Ons oteeta Ha BONpPOC O CBS3U POPMbI FUCTOrpamMM C MOJOXKEHNEM
ConHua OTHOCUTENBHO FOPU3OHTA, HYXKHO DbIIO UCKIOUYUTL BECbMAa BEPO-
ATHYIO KOpPenaunto 3Toii dopmel ¢ BpemeHeM cyTok. C 370l uensto Obi-
JI0 MPOBEAEHO CpPaBHEHUE MCTOrPaMM, MOCTPOEHHBIX YEpe3 OLHO U TO XKe
Bpemst ot Bocxopa ConHua B pasHblie mecsubl. Bbinu B3aThl pesynbrathl
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Puc. 15-3: B ogHO 1 TO e Bpems OT MOMeHTa Bocxoga ConHua HabnogaeTcs CxoacTBo
bopm rucTorpamMm, NOCTPOEHHBIX MO Pe3yAbTaTam U3Mepennii ansda-akTusHoctTn 23°Pu
B pasHble MecCsiubl roga — OT siHBapsi Ao Aekabpsi. Kpueasa 1 — ans namepennii 8 1-ii
yac; kpueasi 2 —yepe3 10 vacos; kpueast 3 — 4yepe3 16 n kpusas 4 — qepes 20 qa-
cos nocsie Bocxoga CosHua. Mo abcuncce — OTKIOHEHNS OT CUHXPOHHOCTI MOSIBAEHNS
CXOAHBIX FUCTOrPaMM B Pa3HbiX U3MEPEHUsX NO “BOCXOAHOMY BpemeHun’. "0 — nonHas
cnHxpoHHoCTb. OpunH nHTepBan paseH 2 munyTam. OpgmHata — 4uMCAO Map CXO4HbIX
rMCTOrpamMm, COOTBETCTBYIOLLLEE AAHHOI BENMYMHE OTKIOHEHNS OT CMHXPOHHOCTN.

nsmepenuii 10 gekabpsi 2001 r. u 10 sHeaps; 10 despans; 10 mapra; 10 an-
pens; 10 mas; 10 uions; 10 uions; 10 asrycTa; 10 centsbps; 10 oktsbps, 10
HosOps 2002 r., — Bcero 12 pafo., Koraa Bpemsi CyTOK B MOMEHT BOCXOA2
ConHua B nocnefoBaTenbHbIX faTax CyWeCTBEHHO oTauyaerca. Mo pesynb-
TaTaM W3MepeHuii NOCTPOeHbl rmcTorpaMmmel. Kaxgas rucrorpamma 6oina
nocTpoeHa no 60-ceKyHAHBIX 1 2-CEKYHIHBIX U3MEPEHWIA, T.€. 32 CYMMapHoe
Bpems 2 MuHyTbl. Pagbl coBmelyenbl (“'BbipoBHeHbI") No MOMeHTaM BOCX0aa
Connua. 3atem Obi NpPOBEAEH aHaNN3 CXOACTBA FMCTOrPaMM BCEX PsiOB
APYr € apyrom ¢ okHoM £4 ructorpammsl. MOMEHT CHXPOHHOCT — OfHO
1 TO >xe Bpemsi oT BpemeHu Bocxoga ConHua — npuHAT 3a HoMb. Pesynb-
TaTbl CPAaBHEHNS FUCTOrpaMm M30bpaxeHbl Ha puc. 15-3. Ha aTom pucyHke
NOKa3aHa 3aBNCMMOCTb BEPOSITHOCTM Peasin3aumi CXO4HbIX FMCTOrpaMM B
3aBMCMMOCTM OT BpeMeHu, npoLueawero ot MomeHTa Bocxoga Conxua.

Ha puc. 15-3 kpusasi 1 — pesynbrat CpaBHEHUS APYr C APYrOM NEPBbLIX
30 ructorpaMm B Ka>kKgoM paAy — 3@ MNepBblli 4ac OT MOMEHTA BOCXO-
ga ConHua B pasHble mecsubl. bbino HaligeHo 494 nap CXO@HBLIX rMCTO-
rpamm, 4to coctasnseT 22% ot 2250 NpoCMOTPEHHBIX ANS NOCTPOEHUS
3TOW KpMBOH kKombunaumii. LlenTpansHeiii nuk pasen 159 napam nan 44%
OT MaKCUMasnbHO BO3MOXHOW BennyuHbl. BeposTHocTh cnyvaiiHoro nosy-
YeHMs TaKOro 3KCTpeMyma meHee 1074

KpuBas 2 Ha puc. 15-3 — pe3ynbtat cpaBHeHus 30 ructorpamm B Kaxk-
JOM psifly, COOTBETCTBYIOLUMX WHTEPBAY BPEMEHN OT MOMEHTA BOCXOAA



252 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax

Connua o1 9 4 52 MuHyT 8o 10 4 50 MuHyT. Yncno HaligeHHbIX Nap cxogh-
Hbix ructorpamm 327 (14,5%) v uentpanbHbii nuk = 82 napst (23%)

Kpueasa 3 — cpasHenue ructorpamm Ne 501-530 — wHTepBan ot mo-
menTa Bocxoga Convua 16 4 42 mun — 17 4 40 mun. HaiigeHo 364 (16%)
napbl cxogHbix ructorpamm. Lentpanshbiii nuk = 97 nap (27%).

Kpusas 4 — cpasHenune rucrorpamm Ne601-630 — wHTepBan ot mo-
menTa Bocxoga Connua 20 4 02 mun go 21 4 00 mun. Hangeno 362 (16%)
napbl cxogHbix ructorpamm. Llentpanshbiii nuk = 89 nap (24,7%).

Ha puc. 15-3 BuAHO, 4TO BEpPOSITHOCTb peanmn3auuy CXOAHbIX TNCTO-
rpaMM Mpu U3MepeHunsix anbda-akTueHocTn 23°Pu MakcManbHa npu cos-
MajeHnn BpeMeHN N3MEepeHMid, OTCUMUTLIBAEMOrO OTHOCUTENILHO MOMEHTA
Bocxoga ConHua.

N3 ananuza puc. 15-3 cnegyet, 4TO B HayanbHbliA neprog (B nepsbiii
4ac) ot momeHTa Bocxoaa ConHua, HE3ABUCKMO OT COOTBETCTBYIOLLETO 3TO-
My MOMEHTY BPEMEHU CYTOK, BEPOSITHOCTb CXOACTBA rMCTOrpamMm MaKCu-
manbHa — “ConHue” B Haubonbliel CTeneHn AOMUHMUPYET NO CPABHEHMIO
C APYruMm 3HadYeHusiMun “‘BocxogHoro Bpemern’”. CMHXPOHHOCTL MO BOCXOf-
HOMY BpPEMEHN MposiBNsAeTCs 1 ganee npu nogbeme u onyckanun ConHua
OTHOCWTENILHO FOPU30HTA — OAHAKO CTEMNEHb AOMUHUPOBAHNSA YMEHbLUA-
eTcs.

DTOT pe3ynbTaT NPefCTaB/sETCS BECbMA CTPAHHbIM: B Pa3Hble MECALbI,
3a OfIHO 1 TO e BpeMsl OT MoMeHTa Bocxoaa, CosHue NoAHMMAETCS Haj
rOPU3OHTOM Ha Pa3HYIO BbLICOTY, MPOMCXOANT 3TO B PA3HOE BPEMS CYTOK,
KapTuHa 3Be3AHOro Heba pasHasi, yron B MAOCKOCTY JKAMMNTUKA Pa3HbIiA.
MprunHa cxopcTBa rMCTOrPaMm COBEpPLUEHHO HenoHsTHa. OcobeHHo yamen-
TENbHO, YTO 3TA CUHXPOHHOCTL MO ‘BOCXOGHOMY BpeMeHn' NpOsBASETCS 1
Torpa, korga ConHue 3awno 3a ropusoHT (kpusas 2) u “rnybokoli HOUYLIO'

(kpuBas 4).
ITa, KaXyLWAncs NapagoKCanbHOM, CUTYaLMs aHANOrMHYHA HaXOXKAEHNIO
BMOJIHE YETKMX CYTOYHBIX — COJIHEHHOTO M 3BE3ZHOrO, — MEPUOLOB Mpu

n3mepeHusx B ApkTrke n B AHTapKTUKE PaBHO B YCJIOBUSIX MOJISPHOW HOYM,
koraa ConHue BOBCE He MOKA3bIBAETCS HAZ FOPU3OHTOM, U B YCAOBUSIX
nonspHoro aHs, korga CosHue He 3aXOAUT KPYrible CYyTKU.

15.2 3aBucumocTtb (hopMbI IMCTOrpamMm OT BPEMEHU CYTOK

Ons Toro, 4Tobbl BLIACHNTL B KAKOR CTeneHn Habatogaemblie 3pdekTbl Mo-
ryT ObITb OOBSACHEHBI 3aBUCUMOCTBIO OT BPEMEHW CYTOK, DbIIO NPOBEAEHO
MOJIHOCTBIO AHANIOTUYHOE NCCIESOBAHNE TEX XKe PE3YNbTAaTOB N3MepeHuii ¢
€AVHCTBEHHbIM WCKJIIOYEHNEM — BPEMEHHbIE psifibl ObLIN COBMELLEHbI He
no momeHTam Bocxopa ConHua, a Nno BpemMeHun CyTOK.
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OTKJIOHEHUS1 OT CUHXPOHHOCTHU, 1 pa3spas = 2 MUHYTHI

Puc. 15-4: CMHXPOHHOCTb MO BPEMEHM CYTOK B PasHble MeCsiLibl FOfa 1 B Pa3sHOE Bpe-
Ms CyTOK. CMHXPOHHO, B OQHO N TO >K€ BPEMS CYTOK BEPOSITHO MOSIBJ€HUE CXOAHbIX
rMCTOrpaMM B pa3Hble Ce30Hbl, NpY PasHOM nonoxkeHun COMHLA OTHOCUTENbHO ropu-
30HTa. Mo abcuymcce — OTKJIOHEHMNS] OT CMHXPOHHOCTY MOSIBJIEHNS CXOAHBIX TMCTOrPaMM
B B OAHO 1 TO ke BpeMmsi CyToK. ‘0" — nosfHas CUHXPOHHOCTb. OfAMH MHTepBan paeeH
2 muHytam. OpguHaTa — HMCN0 Nap CXOAHbIX MMCTOrpamMM, COOTBETCTBYIOLLEE JAaHHO
BE/INHNHE OTKJIOHEHUS OT CUHXPOHHOCTHU.

Pe3synbTaT 3TOrO nccnenoBaHnsa npefcTaBnaeH Ha puc. 15-4.

Ha puc. 15-4: 1-a kprBasi — pe3synbTaT CpaBHEHUS 2-MUHYTHBIX TNCTO-
rpamMm, NMOCTPOEHHbIX MO Pe3ynbTaTaM N3MepeHWi, BbINOJHEHHBIX HOYbIO
ot 0 wacos go 1 waca B (Ne1-30), B pazHsie mecsubl. MMposienenuns cu-
XPOHHOCTUN Mano JOCTOBEPHbI.

Kpueas 2 — nposiBnieHnss CUHXPOHHOCTM B nosigeHb — o1 12 go 13 u.
CWHXPOHHOCTb 3aMeTHa.

Kpueasi 3 — siBneHns cuHXpoHHOCTM B yTpeHHue dackl ot 10 go 11 4
yTpa — B 3TO BpeMsi CYyTOK Haubonee BbIpaXkeHa CUHXPOHHOCTb MOSIBAEHUS
CXOJHbIX TMCTOrpaMM B pa3Hble MecCsiLibl roga.

Takum 0bpa3om, NOsABAEHNE CXOAHBIX TMCTOrPaMM 3aBUCUT U OT BpeME-
Hn cytok. OfHaKO 3Ta 3aBUCMMOCTb MeHee BbIPaXKeHa, YeM 3aBUCUMOCTb
ot nonoxenusi ConHua B nepeble Yacel nocie Bocxopa.

B yTpeHHMe Yacbl — CUHXPOHHOCTH MO “BOCXOLHOMY COJSIHEHHOMY Bpe-
MeHW' 1 MO ‘CYyTOYHOMY BPEMEHW ' MPOSABSETCS MPUMEPHO OFANHAKOBO.
Bo3moxxHO, 3TO 0ObsicHAETCS B3auMHOW nHTEpdepeHmneli — B 3TK Hachl
sauaHue Connua TpyaHo ycTpaHumo. OTHOCUTENBHO Cnabasi CUHXPOHHOCTh
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no “‘CyTOYHOMY BpeMeHU B pa3Hble MECsALbI rofa, BO3MOXHO, 0bbACHAeTCA
pa3HOiA KapTUHOW 3Be34HOrO HeDa B 3TOM Cryvae.

BoisiBneHne otgenbHbiX (hakTOpOB, KOTOpbIE ONpemensiotT ¢GopMy ru-
CTOrpamM, yJaeTcsl, Kak BULHO W3 HALIMX OMbITOB, METOAOM “HAJNIOXKEHNS
3nox’". DTOT MeTOoA, LIMPOKO NPUMEHsiEMbIT B reocbusunke n rennobmonorunm,
aHaNoOrM4YeH METOAY BbIPaBHUBAHWS TFEHETUYECKUX TEKCTOB Mpu MOUCKE
B HUX rOMOJIOrM4YHbIX I'IOCJ'Iep'OBaTeJ'IbHOCTeVI HYKN€OTNA0B. B CyLWHOCTH,
MMEHHO BbIPaBHUBAHWEM $i BbISIBASKO 3aKOHOMEPHOCTU W3MeHeHUus op-
Mbl TUCTOrPaMM MO COSTHEYHOMY WK JIYHHOMY BOCXOAHOMY ' BpeMeHu, no
BPEMEHW CYTOK, MO 3BE3LHOMY BPEMEHMU.

BoisiBneHne otgenbHbix (hakTOPOB TakMM METOLOM CTAHOBMTCS BO3-
MOXHbIM B C/ly4ae, KOrfa 3Tu (pakTopbl N3MEHSKOTCA C Pa3MyHbIMU ne-
puogamu. 310 66110 BUAHO Ha npumepe “3Be3aHbIX (1436 MunyT) u “con-
HeunbiX' (1440 MuHYT) CyTOK.

Ha puc. 15-5 n3obpaxxeH peaynbtaT cpaBHeHUsi (POPMbl OLHOMUHYTHBIX
FUCTOrPamMM 4Yepe3 ABOE CYTOK B Tpex onbiTax (npu n3mepeHusix anbda-
aktusHocT 23%Pu): 23.04.2004 n 25.04.2004; 25.04.02004 n 27.04.2004;
27.04.2004 n 29.04.2004.

MpuBeaeHo cymmapHOe Ans TPex OMbITOB PachpefesieHne Yncia cxoma-
HbIX Map rMCTOrpamMm Mo Pa3feN AWM NxX NHTEPBaJaM BPEMEHMN.

3a nBoe 3Be34HbIX CyTOK (1436 X2=2872 MUHYTbI) CXOAHbIE TUCTOrPaM-
Mbl MOABAAKOTCA Ha 8 MWHYT paHbLUE, Y4eM 4Hepe3 NBOE COJIHEYHbLIX CYTOK
(1440x2=2880 munyT). B 311 gHn ConHue BOCXORMT KaXKAbIl AeHb Npu-
MepHO Ha 2 MUHYTbI paHbLUe, YeM HaKaHyHe — 3a JBOE CYTOK OMepexeHue
cocragnsieT 4 MuHyTbl. COOTBETCTBEHHO, HA 3TOM PUCYHKE BULHbI TP 3KC-
Tpemyma. 1-ii cneBa — camblii GOMBLIOK, O3HAYAET BLICOKYH BEPOSTHOCTb
CXOACTBa rMCTOrPaMM B OFHO 1 TO ke 3Be3fHoe Bpems (2872 MuHyT); 2-i
— B O4HO 1 TO e Bpems oT mMomeHTa Bocxoga ConHua (2876) n 3-ii — B
OfHO 1 TO xe Bpemsi cyTok (2880).

Mor Dbl ObITh eLie OfuH 3KCTPEMYM — MO “JIYHHOMY' BPEMEHU, MPU Bbi-
PAaBHUBAHNN BPEMEHHbLIX PAAOB NO BPEMEHU, OTCHNTbIBAEMbIM OT MOMEHTA
Bocxofa JlyHbl. Ho exxenHeBHbI caBur BpemMeHn Bocxoga JlyHbl OoTHoOCK-
TenbHO OYeHb Bennk (23.04.2004 B 622; 25.04.2004 B 737; 27.04.2004 B
949; 29.04.2004 8 1230) 1 Ha OAWNH PUCYHOK C COJIHEYHBIMU N 3BE3LHbLIM
nepuogamMun nOMeECTUTb €ro He yaaeTca.

S cpenan 3to Ha oTgensHoM pucyHke 15-6. BugeH yetkunii skcTpemym
no “NYHHOMY BOCXOLHOMY BpeMeHn’

Sl Hauan 3Ty rnaBy ¢ onMcaHus ‘mMoYTK CayyvaiiHoro' HabatogeHus cxon-
CTBa rucrorpamm npn socxogax JlyHol Ha Benomopckoii Buoctanuymn MY
8 1986 rogy. Tam, Ha Gepery “Benunkoii canmbl’, ecTecTBEHHO ObifNO AymMaThb,
4TO HabatofaeMble 3PMEKTHI CBSA3aHbI C NMPUIINBHBIMUA U3MEHEHUAMU CUJTbI



Mnaea 15. 3aBucumoctb ructorpamm ot nosoxenus Connua n JlyHe 255

Puc. 15-5: Tlpwn cpaBHEHMM rUCTOrpaMMm, MOCTPOEHHBLIX MO W3MEPEHUsIM anbda-
akTuBHOCTU 239PU C MHTEPBANOM, PAaBHLIM [ABYM CPEAHUM COMHEYHbLIM CyTKam (2880
MUHYTaM), BbISBASIETCS Tpu Bansknx nepnofa — “3ee3gHblli’, “CONHEYHBIT BOCXOAHBINA
n “‘cpepHecyTouHblii’. MNMogpobHocTn B TekcTe.

5=

Puc. 15-6: [pn BbipaBHMBaHMN BPEMEHHbIX PSAOB MO “JIYHHOMY BOCXOLHOMY BpeMeHu’
— no BpemeHn Bocxoaa JlyHbl, BbiSiBASeTCs koppensuns hOpMbl FrMCTOFPaMM C NONO-
»eHneM JTyHbl OTHOCUTENLHO FOPU3OHTA.

TskecTu. Mpowno 20 neT. ITo eCTeCTBEHHOE NPEANONIOKEHNE HE NOATBEP-
OMNOCh — He ODHapyXeHO u3mMeHeHne (hOpMbl TMCTOrPaMM, KOPPEIUPYO-
LIEE C MEPUOANYHECKNM N3MEHEHWUEM MPUJINBHBIX CUJI.

C apyroii ctopoHsbl, B Tom xe 1986 r. H. B. VaanbuoBea Hawna nepuog
29,5 CyTOK B U3MEHEHUAX CPEAHEKBAAPATUYHON aMIAUTy a6l ‘MaKpoCKonu-
YyecKux hayKTyauuii' npu namepenunsix ckopoctu peakuynn AK+IOXOUD
[9,10]. AmnauTyga cbaykTyaunii n bopMa rucTorpaMm U3MEHSIOTCS He3a-
BMCUMO Apyr OT apyra. [lepBbiM Wwarom Ha nyTu BbISICHEHUS] CBSI3N HE
aMmInTyabl pa3bpoca pe3ynLTaToB, @ MMEHHO POPMbI TMCTOrPaMM, CTano
CpaBHEHME TUCTOrPaMM B Pa3HbIX BPEMEHHBIX PsiaX, CUHXPOHU3MPOBAH-
HbIX (BbIpaBHEHHbIX) MO MOMeHTy HosonyHwii. Hosonyvme Habntopaercs
opHoBpeMeHHO no Bcell 3emse. [pu atom nonoxerre JlyHbl OTHOCKTESNb-
HO rOpM30HTa B Pa3HbIX reorpaduyecknx NyHKTax pasindHo. Tem cambiM
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OTCYET BPEMEHN OTHOCUTESIBHO MOMEHTA HOBOJIYHUS, CUHXPOHW3auns no
“HOBONYHHOMY BpeMEHU’, MOXET CBUJETENbCTBOBATL O Koppensayumn gopm
rMCTOrpamMm UMeHHO ¢ hazamm JlyHbi.




lasa 16

PaBHogeHcTBUs 1 ConHuectosaHus

M3 Bcero ckazaHHOro AACHO, 4TO bopma rmCTorpaMM ONPenessieTcsl MHO-
rumn paktopamun. PopmMa ructorpaMmm 3aBUCUT OT NOAOXKeHUs JIyHbI 1
ConHua OTHOCNTENIBHO FOPU30HTA K OT B3aumopacnonoxenus 3eman, Jly-
Hbl n Connuya. Popma rucTorpamMm 3aKOHOMEPHO U3MEHSETCA NpY BpaLLe-
HUM 3emMan BOKPYT CBOEHA OCK U Npu ABMXKEeHUN 3eMan N0 OKONOCOIHEYHO
opbute. Ocobblii MHTEpeC MOXET NPeAcTaBUTh UCCNENOBaHNE 3aBNCUMO-
CTU POpMBbI FUCTOrpaMM OT HakfoHa 3emHoii ocu. C 3Toil Lenblo Bbblan
NPOBeAEHBI MHOMOYMC/IEHHbIE CPABHEHNSA TMCTOrPaMM, MOJIyYaeMblX B pe-
3yibTaTe HalMX OBbIYHBIX W3MepeHuii anbda-akTueHocT 23°Pu, B AHM
PasHogeHncTeunii n ConHuectosHuii. B aHn BeceHHero n oceHHero pasHO-
AeHCTBuA npn (gaxke npubanxeHHOM) PaBEHCTBE LJIMTENLHOCTI CBETIONO
1 TEMHOIO BPEMEHU CYTOK, MOXHO, KaK NEPBOHAYANIbHO Ka3anoCh, CHATATh
HVBENMPOBAHHOM 3aBUCMMOCTb hOpMBbI rMCTOrpaMm oT nosioxkeHust Cosn-
LUa OTHOCWTENBbHO ropu3oHTa. B gHun 3umuero n netHero CosHuecTosiHMIA
5Ta 3aBUCKMOCTb JOJPKHA ObITb MaKCUMAasbHOR 1 MPOTIBOMOJIOXKHOW.

Mpn sTom n B PaBHopeHcTBMsx n B ConHuecTosiHusx (npy pacnonoxe-
HUW LETEKTOPa B FOPN3OHTAsIbHOM NJOCKOCTI) paBHO HabalopaeTcs YeTkui
3BE3JHbIN CyTOYHbLIA nepuod. D10 BUAHO Ha puc. 16-1.

Taknm 0bpasom, 3aBUCUMOCTb POPMBI FMCTOrPaMM OT OpUEHTALMN OT-
HOCUTENIbLHO HEMOABMXKHBIX 3BE3J YETKO MPOSIBASETCS, HECMOTPS Ha DOMb-
LIMe pasnnyns MpOAOKATESILHOCT TEMHOMO 11 CBETJIOFO BPEMEHU CYTOK.
B aHu pasHogeHcTBuit, korga ConHUE NPUMEPHO paBHOE BPEMS HaXOLWUTCS
“Hag” n “nof’ ropu3oHTOM, S OXKNAAJA YBULETb KOPPENSLNIO W3MEHEHW
pOpMbI FMCTOrpamMm OT OPUEHTALMN OTHOCUTENLHO HEMOABMXKHLIX 3BE3f
B 'ynctom Buae’. ITO OXuAaHue NOATBEPAVIIOCh: B AHU PABHOLEHCTBUII
YETKO MPOSIBUICS HE TONILKO 3BE34HbIN CyTO4YHbIN nepunog (1436 munyT),
HO W 3BE3JHbIM MOMYCYTOYHbIN Nepuog paBHblll 718 MuHyTam. ITO BUAHO
Ha puc. 16-3.

He meHee yeTko ObINO NoOKazaHo, YTO B gHu CONHLECTOSHNIA HET HU
3BE3/JHOrO, HU CONHEHHOrO MOJYCYTOYHbIX nepuogos (puc. 16-4).

SlcHO, 4TO Hannuue 3B€34HOMO MONYCYTOYHOrO NEPUOAA B AHU PaBHO-
OEHCTBUI HUKAK HE CBA3AHO UMEHHO C COSIHEYHbIM paBHogeHCTBUEM. "Vm
HET HWKAKOro Aena Apyr Ao apyra’. 3HaumT, B AHU CONHUECTOSIHMIA Npo-
ABJIGHNIO 3BE3AHOMO MOJIYCYyTOYHOrO Mepuoga MewatoT 3dpekTbl pe3koro
HEPABEHCTBA NPOJO/IPKUTENBLHOCTIN CBET/IONO N TEMHOTO BPEMEHN CYTOK, T.€.
nonoxxeHunsi ConHUa OTHOCUTENILHO FOPU30OHTA. JTO MpesnoaoXeHune 6bi1o
NOATBEPXKAEHO B CMELMALHBIX ONbITaX.
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Puc. 16-1: B auu pasHogeHcTsuii 2000—
2003 r.r. (kak n B gpyrue gHn) nabnogaer-
Csl YETKMIA Nepnog NOBTOPHOrO NOsIBIEHUNS
CXOAHbBIX TMCTOrpamm, pasHbiii 1436 mu-
HyTam — T.e. 3Be3HbIM CyTKaM.

Puc. 16-2: B gHun conHyectosHuii 2000—
2003 r.r. (kak n B Apyrme AHW) Takxke
Habnopancs 4eTkuii Nepnoa NOBTOPHOrO
NOSABJIEHNSA TMCTOrPamMm CXOLHOI hopmbl,
paBHblii 1436 MUHYTaM — 3Be34HbIM CYT-
Kam.
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Puc. 16-3: B guun pasHogeuctsuii 2000— Puwuc. 16-4: B gHn CONHUECTOSIHMIA B ntOHE

2003 r.r. cxopHble rMCTOrpamMmbl C BbICO- 1 B Aekabpe 2000-2003 r.r. HeT Hu 3Be3a-
KOi BEPOSITHOCTLIO Habniofanncb ¢ nepu-  HbIX,
0f0OM paBHbIM 718 MUHYTamM — noJsioBUHE
3BE3AHbIX, @ HE COJIHEYHBIX CYTOK.

HN COJIHEYHBLIX NONYCYTOYHbLIX ne-
PUOAOB MOABJIEHNA CXOAHBIX TNCTOrpamMm.
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Puc. 16-6: 22 centabpa 2005 r. Mosiennca
nepnog 718 muHyT (BbICOTa 62 CXOAHBIX

napet). (M3mepenns ¢ 3anagHbim Konnn-
MaTopom.)

Puc. 16-5: 21 ceHTabps 2005 r. Mepuogos
718 wnn 720 munyt ELLIE Her. CpegHsis
BbICOTa 0kONO 40 cxopHbix nap. (M3mepe-
HUSI C 3aNafgHbIM KONNMMATOPOM.)
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Puc. 16-7: 23 ceHTs6ps 2005 r. MNepunog 718
MUHYT Hanbosiee YETKO BbIparkeH (BbICOTA
76 cxopnbix napst). (M3mepenuns ¢ 3anag-
HbIM KOJIIVIMATOPOM.)

Puc. 16-8: 24 centabpsa 2005 r. lNMepuog
718 MunHyT Bbipa>keH cnabo (BbICOTa BCEro
44 cxopHbIx napebl). (Mamepenns ¢ 3anag-
HbIM KOJIINMATOPOM.)
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Puc. 16-9: B aHW BeceHHero paBHOAEH-
ctBusi 2005 r., BbIpa)keHHOCTb neprioga 718
MUHYT MakcuManbsHa 21 mapTa. (M3mepe-
HUS € 3anafHbiM KonnumaTtopom). Oppu-
HaTa — BbICOTbI NMUKOB Npu 718 mMuHyTax,
abcuncca — aHU B6NU3M BECEHHErO PaBHO-
nencteus 2003 r.
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Puc. 16-10: B peHb 3MMHEro cosHue-

cTosHma 22 pekabps 2000 r., cxoa-
Hble TMCTOrPamMMbl MOSIBAAIOTCA C MepPMo-
OOM, PaBHbLIM NPOAOCSKUATENBHOCTN ‘‘CBe-
TOBOrO JHsi" — HEpas’Au4mmMo Mo Ccon-
HEYHOMY WM MO 3BE3JHOMY BPEMEHMN.
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Puc. 16-11: B geHb 3uMmHero conHuecTosiHma 22 aekabpsa 2000 r.
CXOfHble TMCTOrpamMMbl NOSBASIOTCS C NEPUIOAOM, PaBHBLIM NPO-
AOMKNTENBHOCTN TEMHOFO BPEMEHUN, CKOPPEKTUPOBAHHOIO MO CO-
OTHOLLEHUIO AANTENBHOCTI 3BE3AHBIX N CONHEYHBbIX CyTOK (1005,

1006 muHyT, a He 1008 MuHyYT).
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Puc. 16-12: B geHb neTHero conHuecTtosHus 22 niona 2004 roaa BrgHbI Tpy 3KCTPEMYMaA
— C nepriogamu paeHbiMu (CNEBa HaNpaeoO) ANUTENLHOCTU CBETAOrO BpemeHm (HO He
1037, a 1035 munyTam!), 3se3gHbiM cyTkam (1436) n conHednbim cyTkam (1440).
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Puc. 16-13: TMocnepoBaTenbHOCTb MUCTO-
rpamm 1-ii nonoemHel cyTok (oT 0 4yacos go
12-tnn vacos) 21-ro mapra 2005 r. ¢ o4eHb
BbICOKOUi BEPOSITHOCTBIO CXO4HA C NOCIEA0-
BATEJILHOCTLIO FCTOrpamMmam 2-i nonosu-
Hbl CyTOK 23-ro ceHTsi6psi 2005 r.
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Puc. 16-14: MNMocneaoBaTenbHOCTL MUCTO-
rpammbl 1-ii nonosuHel cytok (ot 0 4a-
cos go 12-tn) 21-ro mapta 2005 r. He no-
XO0>Ka Ha NOC/Ie0BATE/bHOCTL MMCTOrPaM-
MaMiy 2-i NONOBUHBI CYTOK 23-r0 CeHTAb-
pa 2005 r.
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Oater (2006 r.) 20 21 22 23 24

NIOHb 1040 | 1040 | 1040 | 1040 | 1040
nekabpb 432 433 432 431 432

Tabnuua 16-1: NpogosKNTeNbHOCTL CBETNOMO BPEMEHIN B AHU
CONMHLIECTOSHNI (MUHYTbI).

Mpexpae Bcero, st yeugen, 4to nepmog 718 MUHYT CTAHOBMTCS BCE SIC-
HEe BbIPaXXEH AEHb 3a AHEM Npu NpubNVXeHUn K PaBHOAEHCTBWIO, U 3Ta
BbIPa>XEHHOCTE YOLIBAET Npu YAaNEHWN OT BPEMEHU PABHOLEHCTBWIA. JTO
MOKa3aHO Ha CEpPUMN PUCYHKOB: puc. 16-5-16-9.

2T0 N3MeHeHMe BbIPaXXEHHOCTU nepnoaa 718 MUHYT B 3aBUCMMOCTHY OT
6,1130CTV MOMEHTOB PaBHOAEHCTBMIA BUAHO TaKXKe Ha puc. 16-9 rae noka-
3aHa BbICOTA 3KCTPEMYMa Ha 718 MuHyTe B pasHble AHM BOAM3M BECEHHEro
pasHogeHcTBust 2003 r.

Takum 00pa3om, 3Be34Hbil NOAYCYTOYHbIT NEpUog He 0DYCNOB/EH CON-
HEYHbIM PABHOAEHCTBMEM, a MPOCTO B HAUMEHbLUER CTeNeHN B 3TW JHMN 3a-
MacCKUPOBaH 3aBNCUMOCTbIO (popMbl rucTtorpamMm ot nonoxeHus ConHua
OTHOCUTENILHO FOPU3OHTA.

271a 3aBUCMMOCTb (POPM FNCTOrPamMm OT COOTHOLLIEHUSI TEMHOIO 1 CBET-
JIOr0 BPEMEHN CYTOK OblNa BbISICHEHA B CMELMANbHBIX ONbITAX B AHW 3UM-
HEro 1 NEeTHEro COJTHLUECTOSIHUIA.

B tabnuue 16-1 nokasaHa NpogosiXMTENbHOCTb CBETJIOFO BPEMEHUN B
pa3HbIE AHW JIETHErO M 3WMHErO CONMHUECTOsiHMA Ha wupoTe [NywuHo.

22 pekabpsi, B feHb 3UMHEr0 CONHUECTOsiHUS, Ha wwupoTe [lywwmHo,
CBETOBOW JeHb paBeH 432 MUHYTaMm, a TeMHOe BpeMs CYTOK, COOTBET-
ctBeHHO, 1008 munytam. Ecnn copma ructorpamm onpegensietcsa Tosb-
Ko nonoxeHnem CoONHLA OTHOCUTENIBHO FOPU30OHTA, CXOAHbIE TNCTOrpPaMm-
Mbl JOJDKHBI MOSIBASTHCS UMEHHO C Takumu nepuogamu. Ecnun cxogHble
FUCTOrpamMmbl NOsBAAOTCS npu ganHon eoicote Connua vag (nog) ropu-
30HTOM ELLUE 1 C YHETOM 3KCMO3NLUNA OTHOCUTENLHO Chepbl HEMOABUMKHBIX
3Be3, 3TN NEPUOLLI CBETIONO U TEMHOrO BPEMEHW AOJKHBI OblTh CKOp-
PEKTMPOBaHbI NPY YYETE COOTHOLUEHUS COSIHEYHbIX W 3BE3JHbIX CYTOK, T.€.
1440/1436=1.002785. CeeTnblii NepuoA NOCIE KOPPEKLMMA JOSKEH ObiTh
paeeH 430,8 muHyTam, a TemHblii — 1005 munyTam. Pasnuuy nepuogos no
3BE34HOMY U NO COJIHEYHOMY BpeMeHM B CBeT/iblii nepuog — korga Connue
HaXOAWTCS Hafj ropu30OHTOM pasnuynTe TpyaHo (430,8 muHyT n 432 mMu-
HYTbl). DTy pasHuUy B TeMHblli nepuog B gekabpe (1008 u 1005) muHyT
pasnnynTb Jerye.

B camom pene: kak BugHo Ha puc. 16-10 u puc. 16-11, BeposTHOCTB
MOBTOPHON peanu3auyuy rmcTorpaMm CXOLHON (DOPMbI B 3UMHEM COJHLE-
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crosiHn 22 pekabpsa 2000 r. nsmeHsietcs ¢ neprvogamm, 431, 432 munyt
ans ceetnoro gHs n 1005, 1006 MyUHYT gNns HOYHOrO BPEMEHM, T.€. C Nepu-
ofamMu, COOTBETCTBYIOLLMM KOPPEKLMN HA COOTHOLUEHUNE 3BE3AHbLIX U COJM-
HEYHbIX CYTOK.

AHaNoOrnyHbIe pe3ynbTaThl ObLAN NOAYYEHBI A/ JIETHErO COJHLECTOS-
Hus 21-22 untons 2004 r. CeeToBoii aeHb (Ha wupote MNywmnHo) pasen 1040
MuHyTam. Ecnn cxogHble ructorpammel nosiBASIOTCSA NpY NOBTOPEHWUN Kap-
TUHbI 3Be34HOrO Heba, 3TOT nepuog aomkeH ObiTh pased 1037 munyTam.
Ognako, nepuog 1037 He obHapyxuncs, a "Bmecto Hero' (npu usmepeHu-
Ax 6e3 KONIMMATOPa) NPOABUCS HeTKUl nepuog, pasHblid 1035 muHyTam.
Kak BugHo Ha puc. 16-12 B gHu netHero conHuectoaHus 2004 roga, Hapagy
¢ 31um nepuogom 1035 MUHYT, BUAHA 3KCTPEMabHO BbiCOKasi BEPOSTHOCTb
C nepmogamMm, pasHbiMu n conHedHbiM (1440 munyT) n 38e3aHbIM (1436
MUHYT) CyTKam.

Takum obpazom, popma rmcTorpaMm, B CAaMOM [ENe, ONPedessieTcs co-
YyeTaHueMm AByx ycnosuii — nonoxeHuem CoONHLA OTHOCUTENIBHO FOPN30HTA
n npoekuueii ‘nabopaTopun’ Ha ONpeAeneHHbIi y4acTOK Chepbl HENOABNXK-
HbIX 3B€34.

N3 aTux pesynbTaToB CnegyeT, 4To:

1) sbicota ConHua Haf ropri30HTOM, B CAMOM [eNe, ABASETCS BAXKHbLIM
cakTopom, onpegensiowmm OpMy rUCTOrpamMm 1 2) SHA PaBHO-
LOEHCTBUIA YAODHBI Anst ncKnoYeHns mackupytowero addekta 3Toro
drakTopa B Apyrue aHu,

2) yunTbiBas 3TOT BbIBOZ, B (hespanbckux onbitax 2006 roga, s pewun
CPaBHUTbL Mexay CoDOl rmcTorpaMmmbl B AHN BECEHHErO N OCEHHEro
pPaBHOOEHCTBUIA.

Mpn sToM 51 Mcxogmn W3 TOro, YTO HOYHOE ‘‘3Be3aHOe Hebo' B AHM
BECEHHEro PaBHOLEHCTBUSA MOJODHO gHeBHOMY '‘3Be3gHOMY Heby' B AHW
OCEHHEro paBHOAEHCTBMSA. Bbianm nponsBegeHbl MHOrOKpaTHbIE CPaBHEHUS
pA4OB TMCTOrpamMmm, I'IOJ'Iy‘-ieHHbIX B AHW BECEHHEro N OCEHHEro paBHOAEH-
CTBWUIA 1N JIETHETO N 3NMHEro COJ'IHLLeCTO;IHVIVI Pa3HbIX NeT.

Kak BugHo Ha puc. 16-13 n puc. 16-14 nocnepoBaTentHOCTb MMCTO-
rpamMm, NOCTPOEHHBIX MO Pe3yAbTaTaM N3MEPEHNS PALVOAKTUBHOCTA B Nep-
Boii nonosuHe cytok (o1 0 go 12 4) 21 maprta 2005 r. ¢ BLICOKOUW BEpO-
ATHOCTBIO CXOfHA C NOC/EN0BATENBHOCTBIO FIMCTOFPaMM BTOPOIA NOJIOBUHBI
(ot 12 po 0 4) cyTok 23 cenTsabps 2005 r. MNocnegoBaTensHOCT FACTO-
rpaMMbl COOTBETCTBYIOLLME OGHOMMEHHbBIM MOJIOBUHAM CYTOK BECEHHErO 1
OCEHHEro paBHOLEHCTBUS Dby HecxodHbl. [ToTpeboBanock okono 2-x fer,
4TODLI 3TM PazANYNs ABYX MOJIOBUH CYTOK CTanu noHsTHbl (cMm. rnasy “Ta-
anHapombl”).
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Mpumeyanue: Mocne obHapyxeHus eHomeHa “nanmHgpombl’ (cm. rna-
By 21), MHe CTano SICHO, 4TO AeneHne CYTOK Ha 1-t0 U 2-10 NONOBMHBI,
KakK 3TO CAENAHO B OMbITaX NPEACTABAEHHbIX B 3TON rJlaBe — HEKOp-
pektHo. Hapo Obino Obl pgenntsh cyTku Ha “geHs’ — ¢ 6 4 MeCTHOro
BpeMeHn 0o 18 4 1 Ha “Houb” ¢ 18 4 go 6 4. OgHako s ocTaBun Ma-
Tepuasn 3Toil rnaesl 6e3 n3MeHeHNii — MaTepuan 1 Tak MOXeT ObITb
LIEHHbBIM.




lasa 17

“HoBonyHHoe Bpems’. MomeHTaM HOBOJIYHUI COOTBET-
CTByeT xapakTepHasi (popmMa rmcrorpamm

MHoro4YucneHHble NOMNbLITKA CONOCTaBeHUst (hOPMbI TMCTOrpamMm BO Bpe-
meHa Bocxogos n 3axogos CosHua m JlyHbl He BbISIBUAW ONpefeneHHbIX
(popM BO3MOXKHO MMEHHO MOTOMY, HTO 3TN BPEMEHA HE COMIACOBaHbI MeX-
ay coboii — B3aumopacnonoxerue Jlynsl, ConHua n cdepbl HENOABUKHBIX
3Be34 pas3nuyHo B pasHble gHn. OgHako, eCTb BpeMeHa, Korga aTa Hecoria-
COBaHHOCTL He Tak Benmka. JTo BpemeHa Hosonyunii, Monnonyunii, Con-
HeYHbIX 1 JIyHHbIX 3aTMeHWiA. B aTn BpemeHa B3aumMopacnonoxeHnue J1yHbl
n ConHua cxofiHbl, Y OCTAETCA NINLLL 'HECOrIACOBAHHOCTL  C MONMOXKEHNEM
OTHOCUTENBLHO Cepbl HEMOABUMXKHbIX 3Be3f. B cBA3m ¢ atnmun coobparxe-
HUAMU 5 Ha4asa cpaBHeHue popm ructorpamm “Bo BpemeHa Hosonynuii'.
PesynbraTthl 3Tux cpaBHeHuii n3obpaxeHsl Ha puc. 17-1.

Ha puc. 17-1 BugHa BbICOKast BEPOSITHOCTb CUMHXPOHHOMW peanu3auun
CXOZHbIX TMCTOrpaMm Mo “HOBOJIYHHOMY BpPeMEHW B Pa3J/iiyHble Mecsiubl
M rodpl, B pa3Hoe Bpemsi CyTok. MaTtepmanom pnnsi 3Toro pucyHka Obi-
N0 cpagHeHue hOpMbl TMCTOTPaMM, MOCTPOEHHBIX MO N3MepeHusiM anbda-
akTuBHOCTY 23°Pu LLeCTM BpeMeHHbIX PAAOB BO BPEMEHa HOBOJSIYHWIA:
01.01.1995 (10 4 55 mwun); 30.01.1995 (22 4 48 mun); 01.03.1995 (11 4
49 munn); 10.12.1996 (16 4 58 mun); 07.02.1997 (15 4 08 mun); 09.03.1997
(1 4 16 mun). (B ckobkax ykazaHo Bpems HosonyHuia.) [uctorpammesl Gbinn
nocTpoeHbl No 60-CeKyHAHbIM 1 6-CEKYHAHbIM U3MEPEHUSIM 33 CYMMapHOe
BpeMs 6 MUHYT Kaxgas. B kaxgom psgy 6bio no 60 rucrorpamm. Itu
pAgbl Ob1IN “BbIPOBHEHBLI' MO HOBOJYHHOMY BpeMeHn. MoMeHTY HOBOSTYHMIA
cooTeeTcTBOBaNM 31-6 HOMEpa rucTorpaMm Kaxkaoro psiga. Bcero npose-
aeHo cpasHerve 11970 nonaphbix codetanuii ructorpamm. Haiipgeno 935
cxogHbix nap (7,8%). “0" Ha ocu abcunce — T.€. CUHXPOHHOCTY MO “HOBO-
JIYHHOMY BpemeHn’, COOTBETCTBYET nuk BbicoTOl 145 (16% oT Bo3MOXHOrO
yncna). BepoAaTHOCTb cydaiiHOrO NOJTyYeHMst IKCTPEMYMA TaKOiA BbICOTHI
ncyesarLle mana.

Ha puc. 17-1 BuaHa o4eHb 4YeTkasi 3aBUCUMOCTL (POPMbI FUCTOrpaMM
oT "HOBOJIYHHOTrO BPEMEHU — B OAHO U TO XK€ 'HOBOJIYHHOE BPeEMSs ru-
CTOrpamMmMmbl CXOAHbI C BbICOKOW BEPOSITHOCTLIO. AHANOMMYHbIE PE3YNLTaThI
Ob1M NOAYYEHBI HEOBHOKPATHO.

Takum 0Dpa3om, Hapsily € 3aBUCUMOCTBLIO OT 'BOCXOLHOIO COJSIHEYHO-
ro’, “BocxogHoro nyHHoro" u “3se3gHoro”’ Bpemenun, opma ructorpamm
3aBVCUT 1 OT ‘HOBOMYHHOIrO' BPEMEHMN.

B 31OM pesynbraTe He ObINO NpUHUMNNANLHO HOBOrO — (hOPMa rMCTO-
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Puc. 17-1: VinniocTpauns BbICOKOW BEPOSITHOCTM PeanmM3auuyi CXOAHbIX FUCTOrPaMM B
0OfHO 1 TO ke “HoBONyHHOE Bpems'. [loscHeHns — B TekcTe.

rpaMm, B CaMOM feJie, Kak-TO CBsi3aHa C B3aumMopacnosiokeHuem JlyHol n
Connua. Ho 3peck Obina HeoxmnaanHas yaada. Okazanoch, 4TO MOMEHTaM
HOBOJIYHUIA COOTBETCTBYET XapakTepHast hopMa rmcTorpamm.

34ech, KaXeTCsl, Havasna cobIBaTbCA MeyTa O popmMe rucTorpamm, Xa-
paKkTepHOl A onpegeneHHoll kocmoduamndeckoi cutyayun. (Meura, He
peanu3oBaHHas npu cpaBHeHusix ructorpamm npu Bocxopax u 3axopax
Nyl n Connua.) Mpn anannse 3aBucMMoCTr POPMBI TMCTOTPAMM OT “HO-
BOJIYHHOrO BpeMeHK" Ob11o 3ameyeHo, 4To MomeHTy HoBosnyHumsa cootsert-
CTBYET xapakTepHasi ¢opma ructorpamm. [lpu 3TOM OKasanocb, 4TO 3Ta
xapakTepHas popma NposIBASETCS Nyylle NPy NOCTPOEHUN FMCTOrPamMMm 3a
1 van 2 MUHYTHI cymmapHoro spemenn, dem 3a 5, 10 nan 15 munyTt. lMNpn
MOCTPOEHMM FUCTOrpaMM 3a CyMMapHOE Bpemsi 1 4ac, xapaktepHasi hopma
He MposiBASETCA.

Ha puc. 17-2-1 — pwuc. 17-2-8 npuseaeHbl cepun nociefoBaTeNbHbIX
rMCTOrpaMm, NOCTPOeHHbIXx No 60 pe3ynbTaTam 2-CeKYHIHbIX W3MEPEHWi
anbda-aktusHocTn 23°Pu (3a cymmaphoe BpemMs 2 MUHYTbI KaXpaas) B ne-
pYoAbl HOBONMYHUI B pasHble AAThl, B Pa3HbIX reorpaguyecknx nyHKTax: ¢
TOYHOCTbIO A0 HECKOJILKUX MUHYT BO BpemMsi HoBONYHUIA B pasHbIx reorpa-
pryecKnx NyHKTax OfHOBPEMEHHO PEann3yloTCsl rMCTOrPaMMbl XapakKTep-
HOi hOpMBI

Ha sTux pucynkax Takxe (kak u Ha puc. 15-2-1 — puc. 15-2-8) npeg-
CTaBJieHbl (hparMeHTbl KOMMLIOTEPHbIX XXypHanos: 10 HOMepoB rucTorpamMm
80 1 10 HOMEPOB NOC/e rMCTOrPaMM XapakTEPHOU 'HOBONYHHOR hopMbl.
370 NO3BONSIET YBUAETH OTIMYME XAPAKTEPHON (POPMBbI OT APYruUx rucTo-
rpaMm B TOM X€ psigy.

Mbl 0OHapy»uin rucTorpaMMbl Takol XapakTepHOW HOpMbI BO BPeMS
6onee yem 70-Tu HOBONYHUIA, B pa3HbiX reorpacbuyecknx NyHKTax, npu m3-
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Puc. 17-2-1: N3amepenus 31.07.2000 r. & Mywwuro (54° c.w., 37° 50’ B.4.). HosonyHue
66110 B 3 4 39 muH (FpuHen4y) n cooteetcTeyeT ructorpamme Nel1l50. Mmctorpamma
xapakTepHoli dopmbl Ne153 — Ha WecTb MUHYT no3xke 3Toro mMomeHTa. /13 21 rucro-
rpamMmbl B 3TOI cepun Takasi popma TONLKO Yy 3TOI MMCTOrpamMMbl.
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Puc. 17-2-2: Viamepennsa 29.08.2000 r. B MNMywumHo. HoeonyHue B 11 4 21 muH, n coot-
BeTcTBYeT ructorpamme Ne 150, nmetoweli xapakTepHyto hopmy.
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Puc. 17-2-3: Vamepenus 27.09.2000 r. nponssegensl (C. H. LLlanosanosbim) Ha kopabne
“"Akagemnk Pepopos”’ B xoae ApkTudeckoii skcneguunm AAHVIN B CeeepHom Jlegoeu-
Tom Okeane nog 82° c.w. n 50° B.4. HoBonyHue B 20 4 54 MuH. DTOMY BpeMeHun COOT-
BeTCcTBYeT ructorpamma Ne717. F'mcTorpamma xapakTepHoii dpopmbl Ne718. oTcTouT ot
3TOro BpeMeHu Ha 2 MuHyTbl. Jpyrux ructorpamm Takoii chopmMbl, CPean NpuBESEHHbBIX
Ha PUCYHKE — HeT.
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Puc. 17-2-4: Namepenns (C.H. LLlanosanoe) 23.05.2001 r. Ha kopabne "Akagemnk de-
popos’ B AnTapktudeckoii akcneguuymun AAHUW y Beperoe AnTapktugel (63° to.w.,
88° B.n.). HoBonyHme B 2 4 48 MuH. ITOMY BpemMeH:n COOTBETCTBYET rMCTOrpamMma
Ne555,5 (1.e. 1 muHyTa mexxgy Homepamu 555 n 556). [ncTorpamma xapakTepHoii dop-
Mbl Ne 561 nos»ke 3Toro MomMmeHTa Ha 5,5 MUHYT.
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Puc. 17-2-5: Namepenns 23.02.2001 r. B MNMywwnHo. HosonyHue B 8 4 23 muH. ['ucto-

rpamma xapakTtepHoii popmbl Ne150 B 310 Bpems.
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Puc. 17-2-6: Namepenuns 21.06.2001 r. B lMywuno. HosonyHne B 11 4 59 muH. IT0-
My BpemeHun cootBetcTByeT ructorpamma Ne670,5. [mctorpamma xapakTtepHoii ¢opmbl
Ne 669 Ha 1,5 MUHYTBI NO3>Ke 3TOr0 BpEMEHN
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Puc. 17-2-7: VIamepenuns 21.06.2001 r. Ha kopabne “Akagemunk Pepopos’ B AHTapKTu-
yeckoii akcneguuuu AAHWW. AtnanTtuuecknii okean, 33° c.w. n 13° 3.5. HosonyHue
B 11 4 59 MuH. DTOMy BpemeHn cooTeTCTBYeT ructorpamma Ne118,5. MmcTorpamma
xapakTepHoli dpopmbl Ne 122, T.e. Ha 7 MUHYT NO3)Ke 3TOrO BPEMEHN.
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Puc. 17-2-8: Namepenna 17.09.2001 r. B Mywuno. HosonyHune B 10 4 28 mMuH. STOMY

BPEMEHN COOTBETCTBYET rMCTOrpaMma xapaktepHoii chopmbl Ne 434, Takas »xe copma y
ructorpammbl Ne432 — 3a 4 MUHYTBI O MOMEHTa HOBONYHNS.

=5

A

F

43 444

A




270 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax

No.669 No.153 No.669 No.122 No.147 No.718

A B B

No.434 No.561 No.718 No.122

Puc. 17-3: Ha 3TOM pnCyHKke COBMELLLEHBI TICTOrPamMMbl, NOCTPOEHHbIE NO N3MEPEHNAM
anba-akTuBHOCTM npenapaTtos 23Pu BO Bpemsi HOBOMYHWI B Pa3Hble AHU B PasHbIX
reorpacnyecknx nyHKTax.

A: Incrorpamma Ne153 — unsmepenusi Bo Bpemsi HoBonyHusa 17 centsibpsi 2001 r., NMy-
wiHo; Ne 669 —n3mepenns Bo Bpems Hosonyuumsa 21 mioHs 2001 r. takke B [MywuHo.
3pAecb BUAHO, YTO B O4HOM 1 TOM JXKE€ reorpachu4eckomM MyHKTE B pasHbie gatsi opma
rMCTOrpamMm BO BPeMsi HOBOJIYHMA BeCbMa CXOAHA.

B: Ne 669 — Ta >xke ructorpamma — lMywwuno, 21 mionst 2001 r. u ructorpamma Ne122 —
N3MEPEHNSI B 3TO XKe BpeMsi B AHTApKTNHECKOI 3Kkcneguunm Ha kopabne “Akagemunk Pe-
nopos’ B ATnaHTudeckom okeaHe nog 33° w0.w. n 13° B.A4. DTO ANOCTpaLMa CXOACTBA
opMbl “‘HOBOJIYHHBIX FCTOrPaMM’ B OZHO U TO XK€ BPEMSI B PAa3HbIX FeOrpachuy4eckmx
MYHKTax — pa3feneHHblX MHOMMMI ThICAYAMU KNJOMETPOB 1 € BONLIIMMY Pa3nnyuamMn
MECTHOTO BPEMEHN.

B: AHanormyHas unnocTpauns CXOACTBa HOBOMYHHbIX FUCTOrPAaMM, MOCTPOEHHbIX MO 13-
MEPEHUNSIM BO BPEMSI O4HOIO M TOFO XK€ HOBOJIYHUS B PA3HbIX reorpahn4eCKux nyHKTax.
HosonyHune 27 centsbpsa 2000 r. Nuctorpamma Ne 147 — n3mepenus B MNywnHo, rncro-
rpamma Ne718 — mamepeHuna B xoge ApKTUYECKON aKkCneguunm Ha kopabne “Akagemunk
®Pepopos” nog 80° c.w. n 50° B.4.

I MnnocTpauns CXOACTBA HOBONTYHHBIX TUCTOrPaMM B Pa3HbIX FrEOrpahuyeckux nyHKTax
BO Bpemsi pasHbix HOBOyHui. Ne 434 — namepenns B [MywnHo 17 centabps 2001 r. Ne 561
— u3mMeperus 23 mas 2001 r. 8 AHTapkTuke — nog 63° o.w. n 88° B.4.

[: AHanorn4Has nnnloCTPaumnsi CXOACTBA IUCTOrPamMm B PasHbIE 4aTbi U B Pa3HbIX reo-
rpagpudeckux nyHktax. Ne718 — namepennsa 27 ceHtabps 2000 r. B Apktuke, Ne122 —
n3MepeHns B AHTaApKTUKeE.



Mnaea 17. “HoeonyHHoe Bpems’. XapakTepHas opma ructorpamm 271
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zo4 zon 200 287 zs0 258 za0
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Puc. 17-4: XapakTepHass ans momeHTa HosonyHuii dhopma ructorpamMm nosiBAsieTcs
OAHOBPEMEHHO (C TOYHOCTLIO B 1 MUHYTY) B pasHbix reorpadnyeckux nyHkrax (3geck
— B MywwuHo n 8 Mockse) B npoueccax 6ot nprupoabl (3aecs — anbda-aKTUBHOCTbL
239Pu 1 WymMoB B rpaBUTALNOHHOI aHTeHHe “VnuTka"). OgHoBpeMeHHbIE n3MepeHns 25
mapTa 2001 r.
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MepeHUNsIX NPOLLECCOB Pa3HOI NPMPOAL!, B pa3Hble rofbl 1 CE30HbI. DTN Ha-
6nlofeHNs CBUAETENLCTBYIOT O JOCTOBEPHOCTU MOSIBJEHUS 'HOBOMYHHBIX
rMCTOrpaMMm NPakTUYECKN OJHOBPEMEHHO NO BCel 3emne.

CxoacTBO rucTorpamm “HOBOAMYHHONW (hOpMbI’ Npn U3MEpeHnsX B pas-
HbIX reorpacuHecKMx NyHKTax B pasHble AaTel bonee feTanbHO NANKOCTPU-
pyet puc. 17-3.

Ha puc. 17-4 BngHo, 47O, KaK 1 B Apyrux cayyasx, xapakrtepHas ¢popma
rMCTOrpaMM He 3aBUCUT OT Npupoabl npouecca. BepxHss dacTe pucyhka
— OQHOMUHYTHbBIE TUCTOrPaMMbl, MOCTPOEHHbIE MO U3MEPEHNS aMMINTYAbI
LUYMOB B FPaBUTALNOHHON aHTeHHe “VauTka'. MomenTy HoBonyHusa coot-
BetcTByeT ructorpamma Ne265. HuxkHss 4acTe pucyHka — ructorpamMmbl,
MOCTPOEHHbIE MO Pe3ybTaTaM n3MepeHnii anbda-aktusHoctn 23°Pu s My-
wuHo. MomenTty HoeonyHus cooteerctayer rucrtorpamma Ne264.

Takum obpazom, B MomeHTbl HOBOAYHMEA, C TOYHOCTBIO B HECKONb-
KO MUHYT, OAHOBPEMEHHO, B Pa3HbIX reorpaunyecknx nyHKTax BO3HMKAIOT
YC/IOBUS!, NPOSIBAAIOWMNECS NPU UCCAELOBAHUSAX NPOLECCOB Pa3HOi npupo-
Ibl B (hOpMe rmcTorpamMm xapakTepHOro BUAA.

O6Hapy»eHue 3TUX YAUBUTENBHbLIX sABNEHUN — crneundrnyeckol Cas-
311 MOMEHTOB HOBOJIYHUIA 1 hOPMBI TUCTOrpaMm, BEPHYIO MeHsI K
CTapoli MeyTe — MOMUCKY CBA3M ‘Makpockonuyecknx paykTyaunii’ n
Conneunbix 3atmennii. ConHeuHble 3aTMeHus n HoBonyHus oveHb
Cx0fHbI MO npupoae. 3aTMeHus — 3710 Te cnydan Hosonyhuii, korga
TeHb JlyHbl Nonagaet Ha MOBEPXHOCTL 3emiu.




lasa 18

MonHonyHns

Mocne HeoxunaaHHOrO ycnexa — ObHapy>keHnst (pOpM rUMCTOrpaMm, xapak-
TepHbiX A HosonyHuii n 3aTmennii ConHua, — $A, eCTECTBEHHO, MOMbI-
TaNCsA YBUOETb aHANIOTMYHOE SBNEHNE U ANt MOMeHTOB [lonHonyHuii. MNep-
BOHA4YaNIbHO NONbITKa 6bIJ'Ia Heyp,a‘-lHOi;l — s HE yBujaen OCO6bIX, Xapak-
TepHbIX bopM ructorpamm B MoMeHTbl [MonHonywuii. Ognako 3aTem, npu
CNCTEMATUHECKOM CPaBHEHUN TUCTOrpamMm (I'IpVI N3MEPEHNAX KaK O6b|‘-IHO,
anbda-aktueHoctn 2°Pu), B nocnegosatensHbix MonHonyHusx 2002 roaa,
CTano ACHO, YTO 1 B 3TU MOMEHTbI C BbICOKOU BEPOSTHOCTBIO BCTPEYAIOTCA
rMCTOrpaMmbl HECIYYARHOW, cneundgrnyeckoin dopmbi.

Bocnonbaytock cnydaem, 4ToObI eLle pa3 nokaszaTe TPYAHOCTU 3TUX NC-
cnegosanuii. Bot, no ananorun ¢ nccnepgosanusimu Hosonynuia, Ha cepun
pucyHkoB puc. 18-1 n3obpakeHbl PparMeHTbl KOMMNLIOTEPHBIX XKYPHANOB C
rMCTOorpaMmMamMu, NOCTPOEHHLIMU MO N3MEPEHUSM B NEpUOAbI MOJHONYHUIA
2002 ropa — aHanoruyHo cepun pucyHkos Ne 17-2 npu nccnegoBaHum Ho-
BOAYHUIA. DT pparmeHThl No 21 NocnefoBaTeNLHON O4HOMUHYTHOM rMCTO-
rpamMmme KaXkablii — Tabnumubl n3 Tpex CTPOK No 7 rucrorpamm B Kaxaoii. B
LEHTPE CpefHeli CTPOKM KaXKAOro pUCyHKa — FMCTOrpaMMel, COOTBETCTBY-
oL Me MOMEHTY MaKCUMYMa MOJIHONYHUS.

“Ha nepsbiii B3rnag” Hudero Tyt Het... OfgHako npu CpaBHEHWUM BCeX
LEHTPaJIbHbIX TNCTOrpaMm (KpacHbIX) U Nx cocefeli Apyr ¢ APYroM Hecsny-
YaiiHasi CBA3b ONpefeneHHol (POPMbl FTMCTOrPaMM C NOJHOJYHUSAMMN BbiSIB-
nsiercs. PaccmoTpum pesynbTaThl 3TUX CPaBHEHWIA.

Ha puc. 18-2 — chparmeHT KOMNBIOTEPHOrO XYypHana caiina — pesynb-
TaTbl CPaBHEHUsi rucrorpamm BOAM3M BCEX MOMEHTOB noaHonyHuii 2002
roga.

Mpn paccmoTperun cepun pucyHkor Ne 18-2 cTaHOBMTCS 3aMETHBIM Cy-
wiecteoBaHne obuwiei “‘naen dbopmbl’ BOAM3N MOMEHTOB NOAHONYHUEA. JTO
BnedatieHne Obio Heobxoanmo nNoapobHO nccnegoBaTh. JTO CAENAHO HA
cnepytoleid cepum n3 25-tm pucyHkos 18-3 npu paccMOTpeHUN OTAENBHO
Kaxkpoli napbl ructorpamm us cepum Ne 18-2.

Ha Bcex 25-Tu pucyHkax 3Toli cepum BUAHO CXOACTBO uaeli hopMbl ru-
CTOrpamMm, NOCTPOEHHBLIX NO PE3yNbTaTaM |/|3mepeH|/||7| B MOMEHTbI Pa3HbIX
MONHONYHWIA OT siHBapsi A0 Hosbpst 2002 roga. OgHAKO BLIAEINTL KaKyO-
HUOYAL OaHY (1 TONLKO OAHY) XapaKTEpHYIO As MOJHONYHWIA (hOpMY He
yaaetcsa (B omimume ot Hoeonyhnii). Cxogcteo dopm “sBHO”, “oueBngHo”
He cyyaiiHo. BugHo, 4TO n3meHsitoTcs 3T hOpMbI TakXKe HE CIYHaiHO.
CxopgHble pOpMbl 3aKOHOMEPHO MOSIBNAIOTCS B Y3KOM WHTEPBAsiEe BpeMe-
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MonHonyHue 29.01.2002 r. Makcumym Ne112.

700 700 770 ) 772 770 774

778 770 7t 770 778 760 700
A al

702 782 784 7o 7e 7e7 7ee

A A
MonHonynwne 27.02.2002 r. Makcumym Ne778.
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MonHonynmne 28.03.2002 r. Makcumym Ne1286.

Puc. 18-1: Cepusi cbparMeHTOB KOMMBLIOTEPHOrO XKypHana. [mcrorpammbl BO BpemeHa
MonHonyHwmiA.
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MonHonynwne 27.04.2002 r. Makcumym Ne 361.
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MonHonyHue 26.05.2002 r. Makcumym Ne 892.
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MonHonyHne 24.07.2002 r. Makcumym Ne720.

Puc. 18-1: Cepusi coparmeHTOB KOMMbLIOTEPHOrO XXypHana. [mcrorpammbl BO BpemeHa
MNonwonyhnii. (MMpogomxerue, Hadano Ha cTp. 274.)
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MonHonyHue 21.09.2002 r. Makcumym Ne1020.
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MonHonyHue 21.10.2002 r. Makcumym Ne 622.
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MonHonyHue 20.11.2002 r. Makcumym Ne 276.

Puc. 18-1: Cepusi coparMeHTOB KOMMbLIOTEPHOrO >KypHana. [mcrorpammbl BO BpemMeHa
MonHonynuii. (OkoH4aHme, Havano Ha cTp. 274.)
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Puc. 18-2: lMNposiBneHune cxofHoli ¢popmMbl ructorpamMm Bo spemeHa lNMonHonyHwmii.
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Puc. 18-3-1: MonHonyHus 29 sHBaps n 27
anpens 2002 roga 3a 1 MUHYTY 0 Mak-
cumyma. TyT “oyeBupgHo” — T.e. “BMAHO
o4am”’, 4TO y 3TUX rUCTOrPamMM CXOAHA
“npest popmbi”.

Puc. 18-3-3: T[lonnonyHusi 27 dbespa-
N B MOMEHT Makcumyma u 25 wuions
2002 roga 3a 1 MuHYTY AO Makcumy-
Ma. lpges dopmbl Ta >Ke, 4TO Ha npeabl-
AYWeEM pUCYHKe, HO C 3epKafibHbiM Mo-
BOPOTOM, MOCJe KOTOPOro CXOACTBO MNa-
pbl “‘o4eBMAHO".

Puc. 18-3-5: MonHonyHus 27 cpeepans n 23
asrycta 2002 ropa B MOMEHTbI MakCUMYy-
Ma. "“fIBHO€" CXOACTBO, HO CHOBa 3epKasb-
HbIli MOBOPOT.

Kocmodusnyeckmne 3akOHOMEPHOCTM B CAyHaiiHbIX NpoLeccax

Puc. 18-3-2: MNMonHonyHunsa 27 despans un
25 nonsa 2002 roga B MOMEHTbLI MaKCUMY-
ma. /1 3peck BngHa obwas upesa ¢popmbi.

Puc. 18-3-4: Monnonynusi 27 cespans Ha
1 MnHYTY no3xe Makcumyma n 25 nioHs
2002 ropga B MOMEHT MakcumMmyma. 3pecb
naes bopMbl B ITOW nape OTANYAETCA OT
npen npeAblAyLLEro pucyHka — CHOBA 3ep-
KanbHbIi nosopoT. Ho Tam 6bis10 33 1 Mui-
HYTY BO MakCUMyMa — a 3f4eCb Ha 1 mu-
HYTY MOCne MakCUMymMma.

Puc. 18-3-6: lNonHonyHus 29 sinBaps B
MOMEHT Makcumyma n 23 aerycta 2002 ro-
Aa 32 2 MUHYTbI A0 MaKCMMYyMa.
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I,

Puc. 18-3-7: MonHonyHns 29 sHeapa B n  Puc. 18-3-8: MonnonyHus 29 sineaps n 20
21 okTabps 2002 roga B MOMEHTbI Makcu- Hosibpss 2002 roga B MOMEHTbI MaKCUMY-
MyMa. Ma. SlcHo, 4TO naen PopmMbl NOSHONYHNI

B siHBape, okTsAbpe u HosA6pe CXOfHbI.

Puc. 18-3-9: MonHonyunsa 27 cbespansival Puc. 18-3-10: MonHonyHus 28 mapta n 27
MUHYTY No3>xe Makcumyma n 26 masa 2002  anpensi 2002 ropga B MOMEHTbI MaKCUMY-
rofa Ha 2 MUHYTbI NO3)Ke MakCUMyMa. Ma. SlBHO — obwjas uges. ..

SR

Puc. 18-3-11: MonHonyHna 28 mapTta B Mo- Puc. 18-3-12: lNMonnonyHus 23 mapTa B
MeHT MakcumyMma n 26 masi 2002 roga Ha MoMeHT makcumyma u 25 ntons 2002 roga
1 MUHYTY NO3)Ke MOMEHTa MakCUMyMma. Ha 1 MUHYTY NO3)ke MOMeHTa MaKCUMyMa.

AR

Puc. 18-3-13: MNMonHonyHust 28 mapta n 24 Puc. 18-3-14: lonHonyHus 28 mapta n
nionsa 2002 roga B MOMEHThI Makcumyma. 23 aerycta 2002 roga B MOMEHTbI MaKCu-
MyMa.
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SNl

Puc. 18-3-15: MonHonyHusi 28 mapta n 21  Puc. 18-3-16: lMonHonyHust 27 anpensa n
ceHTabpsi 2002 roga 3a 2 MuHyThl 8o Mo- 25 untonHs 2002 roga 3a 1 MuHYTY 80 MO-
MEHTOB MaKCUMyMa. MEHTOB MaKCUMYMa.

TN

Puc. 18-3-17: MonHonynus 27 anpens n 25 Puc. 18-3-18: lMonHonyHusa 26 mas 4epes
nioHsa 2002 roga 3a 2 MUHYTbI 0 MOMEH- 2 MUHYTbI nocne n 25 nionsa 2002 ropa 3a
TOB MaKCUMyMa. 1 MUHYTY B,O MOMEHTOB MaKCUMYyMa.

AN PN,

Puc. 18-3-19: MonHonyHua 26 masi n 23  Puc. 18-3-20: MonHonyHuns 24 nons B Mo-
asrycta 2002 roga 3a 2 MuHyTbl 1 32 3 MeHT Makcumyma u 23 aerycta 2002 roga
MWHYTblI A0 MOMEHTOB MaKCUMYMa. 32 2 MUHYTBI 4O MOMEHTA MakCMMyMa.

M,

Puc. 18-3-21: MonnonyHust 24 mions u 20 Puc. 18-3-22: MNonHonyHns 24 wnions ye-

HOs16ps 2002 roga yepes 2 MuHyTbl nocne pe3 3 muHyTel nocne n 20 Hosbps 2002

MOMEHTOB MaKCUMyMa. roga 3a 3 MUHYTbl 4O MOMEHTOB MaKCU-
MyMa.
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Puc. 18-3-23: NonnonyHus 23 aeryctan 21 Puc. 18-3-24: MNonHonyHus 21 ceHTabps

okTsA6psa 2002 roga Yepes 1 MuHyTy nocne 4depes 2 muHyTbl n 20 Hosbps 2002 roga

MOMEHTOB MaKCUMyMa. Yyepe3 1 MUHYTY nMocie MOMEHTOB MaKCh-
MyMa.

Puc. 18-3-25: MonHonyHusa 21 okTabps u
20 HoA6psi 2002 roga yepe3 3 MUHYTHI NO-
C/e MOMEHTOB MaKCMMyMa.

Hu “Bokpyr’ momenTa MonHonyHns. CnyyaliHOCTL Takux KapTUH KaXeTcs
O4€Hb MaJ'IOBepO;ITHOVI. OLI.eHI/ITb KOJINHECTBEHHO BEPOATHOCTD CJ'Iy‘-IaI7IHOl'O
cxoacTBa rmctorpaMm MOXXHO 6bIJ'IO 6b| BbIMOJIHNB CPABHEHUE TMCTOrpamMm
no “NOSIHONIYHHOMY BpPEMEHU — aHANOrMYHO TAaKMM CPABHEHUSM MO “'HO-
BOJIYHHOMY'', “BOCXOAHOMY, “3aTMEHHOMY BpeMeHaM, HO JenaTb 3TO MHe
HE 3aX0TeNIoCh — MOKAa3aoCh JOCTATOYHBIM CAENAHHOE 4151 HOBOAYHWR —
HaliieHHOe paHee 3aKOHOMEPHOE CXOACTBO FMCTOrpaMM Mo ‘HOBOJIYHHOMY
BpemeHn’.

AHanornyHa cuTyaums B HaCTOSILLEE BPEMSI B UCCIELOBAHUSAX POPMBI
ructorpamm Bo Bpems JIyHHbIx 3aTMeHuii. EcTb “Bnevatnenuns’, Ho getans-
Hble CPaBHeHUs NOKa He caenaHbl. OcTasno 3Ty 3agady ‘A NOTOMKOB .




asa 19

CoJ/iHe4YHble 3aTMeHus

B 1-i yactn 31Ol KHUIrKM NOAPODHO PacCKa3aHO O HALLMX N3MEPEHUNSAX, NPO-
BefeHHbiX BO Bpemsi ConHeuHoro 3aTmerus 31 uons 1981 roga. ... [po-
wio bonee 20-Tn neT, CYWECTBEHHO U3MEHWAUCH METOAbl. ABTOMaTHYe-
CKINE, HErpepbIBHbIE, KPYIIOCYTOYHbIE, €XKECEKYHAHBIE N3MEPEHUSI MO3BO-
NS0T Tenepb Noay4YaTth Bce bonee onpefeneHHbIe pe3ynbTaThl B UCCIEN0Ba-
HUSIX CYTOYHbIX MEPUOAOB, 3aBMCUMOCTER oT nonoxerus Jlynor n ConHua
OTHOCUTENBHO FOPU3OHTA, 3aTMEHUIA U MPOHUNX SIBNEHWIA.

MNepeas, nocne 1981 ropa, monbITKa NpoOBefEHNS W3MEPEHU BO Bpe-
msi CONHEYHOrO 3aTMEHUSI B HOBbIX yCi0BUsX Obina npegnprHsTta B 1989
r. Monoca nonxoro 3aTmenusi npoxopuna no KOry — 3atparusana Kpsim,
npoxoauna depe3 boarapuio u Typuumio. “Dkcneanuyun” 8 Kpoim n 8 bon-
raputo obin Heygadrbl. B KpbiMy nmMeHHO B 4ackl 3aTmeHus ... He Obijl
BKJtOYeH npubop. B Bonrapuu npubop — noprtatusHblii paguomertp “Coc-
Ha' — okasancs HencnpaeHbiM. XKaaTk HOBOro nosiHoro 3atmenns ConHua
Ha TeppuTOpuUM Hawell CTpaHbl BbiNo HyXHO okono 200 nert. ..

OkasbiBaeTtcs, xaaTh 66110 He Hy>kHO! ObHapy>keHne OHOBPEMEHHOTO
no Bceil 3eme NOsSIBNEHNs XapaKTePHbIX FMMCTOrpaMmm Bo BpemeHa Hosony-
HWA CTaso CTUMYOM MOWCKA aHanornyHbix adektoB Bo Bpemsa ConHeu-
HbIX 3aTMEHWIA.

HogsonyHus n ConHeuHble 3aTMeHNs1 — siBNeHUs1 OQHOW npupogbl. JlyHa
skpanupyet Connue. 1o HosonyHune. Korga Bo3Hukarowas npn 3Tom TeHb
nonagaetr Ha 3emno — 370 3aTMmeHne. MoxHo ObIIO OXMaaTe NOMHOrO
cxoncTBa 3heKTOB — CXOACTBA (POPMbI COOTBETCTBYIOLMX MMCTOrPaMm.
3atmeHus pexxe HoeonyHuii. HoBonyHus GbiBatoT kaxaplii mecsau. 3aTtve-
Hua ConHua, Kak Npasuio, nuwb ABa pa3a B rog. B Hawem komnbroTep-
HOM apXMBE OKa3aMCh 3aMN1CK Pe3yNbTaTOB U3MEPEHNIA anbga-aKTUBHOCT Y
239Py o Bpema scero 9-tu ConHeunbix 3aTmennii. HenocpeacTeeHHbiM
CTUMYJIOM NOCMOTPETL, HTO MPONCXOANT C TMCTOrPaMmMamMm BO BPEMS OHe-
peatoro ConHeYHOro 3aTMeHMs!, 0Ka3anoch NMCbMO MOUX 3a04HBIX aMepu-
KaHcknx koaner — I Besonnu v ®p. Jlykkatennn [66, 66].

9 anpensa 2005 r. 8 00 4 43 MUHYTbI NETHEr0O MOCKOBCKOIO BPEMEHMU
6bino Ttakoe ConHeunoe 3aTmenne. BugHo oHo Obino Ttonbko B HOxxHom
nonywapun. Ho Tenepb, no onbity usydenHuss HosonyHuii, 310 meHsi He
CMYyTUAO.

B tabnuue 19-1 n Ha puc. 19-1 npusegeH OTpe30K BPEMEHHOrO psiAa
— pe3ynbTaTbl M3MEPeHUiA, NosyyeHHble Bo Bpemsi CONHEYHOro 3aTMeHus
9 anpens 2005 r. [pogomKnTenbHOCTb KaXAOro usmepenust 1 cekyHpa.
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No. 1 2 3 4 5 6 7 8 9 10
Wmn/c | 304 | 281 | 271 | 257 | 265 | 288 | 276 | 293 | 274 | 286
No. 11 12 13 14 15 16 17 18 19 20
Wmn/c | 279 | 270 | 274 | 288 | 269 | 287 | 296 | 298 | 264 | 289
No. 21 22 23 24 25 26 27 28 29 30
Wmn/c | 252 | 296 | 291 | 265 | 241 | 291 | 259 | 288 | 269 | 275
No. 31 32 33 34 35 36 37 38 39 40
Wmn/c | 313 | 336 | 250 | 264 | 311 | 288 | 295 | 282 | 271 | 301
No. 41 42 43 44 45 46 47 48 49 50
Wwmn/c | 283 | 259 | 275 | 276 | 309 | 297 | 279 | 306 | 262 | 270
No. 51 52 53 54 55 56 57 58 59 60
Wmn/c | 265 | 286 | 257 | 291 | 269 | 270 | 292 | 271 | 304 | 263
No. 61 62 63 64 65 66 67 68 69 70
Wmn/c | 286 | 303 | 245 | 276 | 304 | 275 | 285 | 287 | 299 | 248
No. 71 72 73 74 75 76 77 78 79 80
Wmn/c | 281 | 276 | 292 | 284 | 287 | 265 | 266 | 279 | 273 | 269
No. 81 82 83 84 85 86 87 88 89 90
Wwmn/c | 283 | 280 | 305 | 287 | 290 | 288 | 255 | 269 | 298 | 294
No. 91 92 93 94 95 96 97 98 99 | 100
Wmn/c | 269 | 284 | 257 | 300 | 313 | 270 | 280 | 300 | 312 | 299
No. 101 | 102 | 103 | 104 | 105 | 106 | 107 | 108 | 109 | 110
Wmn/c | 299 | 271 | 295 | 267 | 285 | 270 | 278 | 298 | 311 | 268
No. 111 | 112 | 113 | 114 | 115 | 116 | 117 | 118 | 119 | 120
Wmn/c | 290 | 290 | 294 | 297 | 278 | 290 | 266 | 259 | 324 | 304
No. 121 | 122 | 123 | 124 | 125 | 126 | 127 | 128 | 129 | 130
Wmn/c | 260 | 268 | 275 | 267 | 307 | 254 | 260 | 278 | 297 | 289
No. 131 | 132 | 133 | 134 | 135 | 136 | 137 | 138 | 139 | 140
Wmn/c | 275 | 294 | 266 | 280 | 284 | 244 | 289 | 264 | 316 | 266
No. 141 | 142 | 143 | 144 | 145 | 146 | 147 | 148 | 149 | 150
Wmn/c | 271 | 291 | 302 | 281 | 270 | 242 | 286 | 287 | 273 | 252
No. 151 | 152 | 153 | 154 | 155 | 156 | 157 | 158 | 159 | 160
Wmn/c | 297 | 258 | 282 | 261 | 277 | 254 | 256 | 268 | 276 | 288
No. 161 | 162 | 163 | 164 | 165 | 166 | 167 | 168 | 169 | 170
Wmn/c | 265 | 267 | 278 | 260 | 271 | 280 | 264 | 258 | 263 | 270
No. 171 | 172 | 173 | 174 | 175 | 176 | 177 | 178 | 179 | 180
Wmn/c | 264 | 316 | 276 | 298 | 287 | 274 | 279 | 280 | 271 | 276

Tabnnuya 19-1: Pesynbratel namepeHuii, nosydeHHole Bo Bpemsi COJIHEYHOrO 3aTMEHMS
9 anpensa 2005 r.
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Puc. 19-1: OTpe3ok BpeMEHHOrO psifa — Pe3yabTaTbl N3MEPEHNs abda-aKTUBHOCTY
npenapata 23°Pu Bo Bpems COfHe4HOro 3aTmeHus § anpens 2005 r. (00 4 43 mMuH
09.04.2005 mockoBckoro netHero epemenn = 23 4 43 mwun 08.04.2005 mockoeckoro
3umMHero Bpemern = 20 4 43 mun no Mpunendy). Mo ocn abcuncc — cekyrabl. Mo ocn
OpAVHAT — YUCNIO UMMYNLCOB B CekyHAy. MakcnMym 3aTMeHUsi COOTBETCTBYET MHTEp-
Bany 31-90 cekynpam (cm. Tabnuuy 19-1).

VkazaHbl HoMmepa cekyHa. MupHbiM wpndTom B Tabnuue BbIAENeH nH-
TepBan BpemeHn (MUHYTa), COOTBETCTBYIOLUMA HACTYMIEHUIO MAKCUMYMa
3aTMEHNUS.

O6biuHO nWyT Kakue-nnbo 3heKTbl HEMOCPEACTBEHHO B pE3YNbTa-
Tax W3MEPEHWNiA, B COOTBETCTBYIOLMX BPEMEHHbIX psifax. BoamMoxHo, KTO-
HUOYAb N ODHApYXUT Kakme-nnbo 3aKOHOMEPHbLIE W3MEHEHUs Temna pa-
ANOAKTUBHOIO pacnaga B CBA3NM C MAKCMMYMOM COJIHEHHOroO 3aTMEHUA.
OueBngHO, OOHAKO, YTO MO AAHHbLIM, NMPUBEAEHHbIM B Tabnanue 19-1 n Ha
pvc. 19-1, coenaTb 3TO TpygHo. B TO >Ke Bpems, kak u oXXnpanock, rmcro-
rpamMma B MakCMMyMe 3aTMeHUsi uMeeT ocobyto dopmy. Tak Ha puc. 19-2
1300parkeHa 4aCTb FMCTOrPaMM, MOCTPOEHHBIX NO 3TUM U3MepeHusm. Kax-
Jasi rMcTorpaMma nocTpoeHa no pesynbtatam 60-Tu OQHOCEKYHAHBIX W3-
MEpEHNiA, T.€. 32 cymmapHoe Bpemsi 1 muHyTa. [McTOrpammbl CriaceHbl
CKONBL3AWMM cymmupoBaHmem 11 pas. Homep ructorpamm cooTeeTcTBy-
€T YNCAy MUHYT OT Hadana usmepenuii. [mctorpammbr Ne 42, Ne43, Ne 44
— COOTBETCTBYIOT OTPE3KY BPEMEHHOIO psifla, N300Pa>keHHOro Ha PUCYHKE
19-1. Bpemenu makcumyma 3aTMeHUst COOTBETCTBYET rnctorpamma Ne43.

BugHo, yto ructorpamma Ne 43 cunbHo otnudaercs or gpyrux, nsobpa-
JKEHHbIX HA 3TOM pucyHke. Boobuwie-1o Takne dopmbl ObIBAOT U BHE CBSA3M
c 3aTMeHmeM. Ho 3peck Takas opma ofHa M OHa Pe3Ko OT/INYAETCs OT
20-Tm gpyrux Ha aToM pucyHke. Ha atom ocHoBaHuu Ha3BaTb 3Ty hopmy
XapaKTEPHOM ANS MAaKCMMyMa 3aTMEHMNA eLle Hesb3s.
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Puc. 19-2: ®parmMeHT KOMNBIOTEPHOrO XKYpHana — MOCNeAO0BATENBHOCTE FMCTOMPaMM,
NOCTPOEHHbIX KaXkAas no 60-Tn OfHOCEKYHAHbIX M3MEPEHUIA anbda-akTUBHOCTM obpa3ya
239Pu, HENOABIKHO YKPENIEHHOM Ha MONYNPOBOAHNKOBOM AETEKTOPE. YKa3aHbl HOMEpa
rucrorpamm B psagy. Homepa cooTBeTCTBYIOT Yncay MuHyT oT 00 4 MOCKOBCKOTO 3MMHErO
Bpemern 09.04.2005. Popma ogHOMUHYTHON rucTorpammbl Ne43 (B uenTpe 2-ii cTpokn),
NOCTPOEHHOW NO pe3ysibTaTam N3MepPeHnii BO BPeMs MakCUMyMa 3aTMeHUNs, OTIn4aeTcs
oT bopmbl Apyrux ructorpamm. Ocu abcumce Kakaoi rmMcTorpamMmMbl — pPe3ynbTaThbl
n3mepenuii. OCy OpAMHAT — YUC/IA U3MEPEHWI, COOTBETCTBYIOWNE AAHHOW BeaNYNHE
pesynbTata. [ucTorpaMmmel craakeHbl 11-KpaTHBIM CKOMIb3ALWMM CYMMUPOBAHUEM.

Ho, n 3to camoe rnasHoe, “nges dopmbl” rucrorpammel N2 43 Ha
puc. 19-2, NposiBASAETCS CUHXPOHHO NPU UCCNEAOBAHUN COJIHEYHbIX 3aTMe-
HWA NPU N3MEPEHNAX NPOLECCOB Pa3HOI NPUPOAbI, B Pa3Hble rofbl, B pas-
HbIX Feorpahuyecknx NyHKTax, HE3aBUCMMO OT BbIPa>KEHHOCTU 3aTMEHNS
B JAHHOM MeCTe.

3T0 BUAHO Ha Cepuu NPUBOAUMbBIX 4ANEE PUCYHKOB, Ha KOTOPbLIX, aHa-
JornyHo puc. 19-2, npeacraBneHb! psgbl rTMCTOrPaMM, COOTBETCTBYHOLLME
MOMEHTaAM MaKCUMYMOB COJIHEYHbBIX 3aTMEHNA MPU NCCIEAOBAHNN Pa3HBIX
MPOLECCOB, B Pa3Hble TOAbI, B PA3HbIX reorpachnyeckmnx nyHKTax.

['McTorpammel Ha 3TUX PUCYHKAxX MOCTPOEHbI NO Pe3yabTaTam n3mepe-
Huii anbcha-akTusHocTN 06pasuos 22°Pu (puc. 19-3 — puc. 19-5) unn wy-
moB B redepatopax cuctemsl GCP (puc. 19-6 — puc. 19-11). (O cucreme
GCP cm. B [54] u B rnase 22.)

B ueHTpe BTOpPbIX CTPOK KaXKAOro PriCyHKa Haxo4UTCsl rMCTOrpamMma,
COOTBETCTBYIOLASE MOMEHTY Makcumyma CosiHeHHOro 3aTMeHus.

Ha 3Tux pucyHkax BMAHO, 4TO OAHOBpPEMEHHO, C ToYHOCTbIO B 0,5-1
MUHYTY, B pasHbiX reorpagpuyecknx nyHKTax, npu NW3MepeHmsix npoLeccos
pa3HoA Npupoabl, B MOMEHTbI MakCuMymMoB CONIHeYHbIX 3aTMeHUi HabNo-
JALOTCA rUCTOrpamMMbl XapakTepHoi hopMbl.

Momumo ructorpamm “rnagHoil 3aTMeHHOn dopmbl” BOANM3M MaKCH-
MyMa COJIHEYHOrO 3aTMEHWs HabMOJAOTCS N Apyrne, MeHee BEpOSITHbIE,
HO xapakTepHble dopmbl. Heckonbko npumepos Takux hopm npusegeHbl
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Puc. 19-3: 0,5 MUHYTHbIE TUCTOrpamMMbl NOCTPOEHbLI NO pe3ynbTaTaM U3MepeHuii anbda-
aktuerocT 239Pu nnocknM AETEKTOPOM, BO BPEMsi COJTHEHHOrO 3aTmeHusi 4 pekabps
2002 r. B Acpunax (38° c.w. n 23,66° B.4., n3mepennst B. A.Manuentorun). 3aTmeHne 4

Bekabps 2002 r. Mucrtorpamma Ne1266 — B ueHTpe 2-ii CTpOkM — C TOYHOCTHIO B 0,5
MUHYTbl COOTBETCTBYET MOMEHTY MAaKCUMyMa 3aTMEHUS.
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Puc. 19-4: 1 MuHYTHbIE FUCTOrPaMMbl MOCTPOEHbI MO Pe3y/bTaTaM W3MEPeHN anbda-
akTueHoCTU 239Pu feTeKTOPOM C KONNMMATOPOM, HANPaBAEHHLIM Ha [onspHyio 3Be3ay
BO BPEMsi COJIHEHHOro 3aTmenus 4 aekabps 2002 r. B MNywwnto ( 54,8° c.w., 37,6° B.4.).

3atmeHue 4 gekabps 2002 r. Fuctorpamma Ne 120 — B ueHTpe 2-1i CTPOKM — C TOHHOCTbLIO
B 1 MUHYTY COOTBETCTBYET MOMEHTY MAKCMMYMa 3aTMEHMUSI.
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Puc. 19-5: 1 MUHYTHbIE FUCTOrpaMMbl NOCTPOEHBI MO pe3ynbTaTaM U3mepeHuii anbda-
aktuerocTy 23°Pu geTekTopom ¢ KOANUMATOPOM, HanpasneHHbiM Ha CONHUE 1 Bpawa-
eMbiM 1 06OpOT B CYTKM MO YacOBOI CTPeNKe BO BPEMSA COMHEHHOrO 3aTMeHns 9 anpens
2005 r. B MNywwuHo (54,8° c.w., 37,6° B.4.). Tuctorpamma Ne43 — B LeHTpe 2-ii CTPOKM
— C TOYHOCTbIO B 1 MUHYTY COOTBETCTBYET MOMEHTY MakKCUMyMa 3aTMEHUS.
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2483 2484 2488 2481 2487 248

2480 2481 2482 2483 2484 2488 2498

N

Puc. 19-6: 0,5 MUHyTHble rMCTOrpaMMbl MOCTPOEHbI MO pe3yNbTaTaM U3MeEpPeHUii LyMoB
B reHepatope GCP Ne28, Princeton, NJ, USA (40,35° c.w., 74,66° 3.4.), BO Bpems
COnHe4YHoro 3atmeHuns 8 anpensa 2005 r. Tuctorpamma Ne2486 — B UeHTpe 2-Ii CTPOKM
— ¢ To4HOCTbIO B 0,5 MUHYTBI COOTBETCTBYET MOMEHTY MAKCUMYMa 3aTMEHNS.
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Puc. 19-7: 0,5 MuUHyTHbIe rMCTOrpaMMbl MOCTPOEHbI MO Pe3yNbTaTaM U3MEpPEHUii LYMOB
B reHepatope GCP Ne37, Neuchbtel, Switzerland (47,08° c.w., 7,06° B.4), BO Bpems
CONHe4YHoro 3atMmeHus 8 anpensa 2005 r. Tuctorpamma Ne2487 — B uUeHTpe 2-ii CTPOKM
— Ha 0,5 MVUHYTbI MO3)KE MOMEHTA MAaKCUMYMa 3aTMeHNs.
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1263 1264 1266 1256 1287 1268 1288
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Puc. 19-8: 0,5 MuUHyTHbIe rMCTOrpaMMbl MOCTPOEHbI MO pe3yNbTaTaM U3MEpPeHUii LWyMoB
B reHepatope GCP Ne100, Suva, Fiji (17,75° to.w., 177,45° B.4.), BO Bpems COAHeY-
Horo 3aTmeHmns 3 okTabpsi 2005 r. Mnctorpamma Ne 1256 — B ueHTpe 2-ii CTPOKM — C
TOYHOCTbIO B 0,5 MUHYTBI COOTBETCTBYET MOMEHTY MaKCUMyMa 3aTMEHUS.
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Puc. 19-9: 0,5 M1HYTHBIE rNCTOrpamMMbl NOCTPOEHbLI MO Pe3ybTaTaM N3MepPEeHNii LUyMOB
B reHepatope GCP Ne103, San Antonio, TX, USA (29,49° c.w., 98,62° 3.5.) BO Bpems
conHeqHoro 3atmeHus 8 anpens 2005 r. ['uctorpamma Ne2486 — B ueHTpe 2-ii CTPOKM
— € TOYHOCTbIO B 0,5 MUHYTBI COOTBETCTBYET MOMEHTY MaKCUMyMa 3aTMeHNs.
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Puc. 19-10: 0,5 MUHYTHbBIE FMCTOrpPaMMbl MOCTPOEHBI MO pe3yNbTaTaM U3MepeHuii LLYMOB
B renepaTope GCP Ne28, Princeton, NJ, USA (40,35° c.w., 74,66° 3.4.) BO Bpems
CONMHeYHOro 3aTMeHmnsa 3 oktabps 2005 r. Tnctorpamma Ne 1255 — B LeHTpe 2-ii CTpOKM
— Ha 0,5 MVUHYTbI paHblue MOMEHTa MAKCUMYyMa 3aTMEHUS.
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Puc. 19-11: 0,5 MUHYTHbBIE FTMCTOrpPaMMbl MOCTPOEHBI MO pe3yNbTaTaM U3MepeHuii LLYMOB
B reHepatope GCP Ne37, Neuchbtel, Switzerland (47,08° c.w., 7,06° B.4.) BO Bpems
CONHEYHOro 3aTMeHmns 3 okTabpsa 2005 r. Fnctorpamma Ne 1258 — B LyeHTpe 2-ii CTPOKM
— Ha 1 MUHYTY NO3>Ke MOMEHTA MAKCMMYMa 3aTMEHNS.

1806 1¢08 1807 1808 1804 1810 1811 1812
1812 1614 1616 1616 16817 1618 1819 1820
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Puc. 19-12: 0,5 MUHYTHbIE rUCTOrpaMMbl MOCTPOEHbI MO pe3ynbTaTaM N3MepPEeHMNii anbda-
aktuerocT 23°Pu nnockum feTeKkTOpPOM BO BPEMSsi COMHEHYHOrO 3aTMeHnst 3 OKTABps
2005 r. B Mywnno (54,8° c.w., 37,6° B.4.). Mnctorpamma Ne1617 — B LeHTpe 2-ii
CTPOKN — C TOYHOCTbIO B 0,5 MUHYTbI COOTBETCTBYET MOMEHTY MaKCUMyMa 3aTMEHUS.
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Puc. 19-13: 1- MuHyTHBIE FICTOrPaMMbl MOCTPOEHBI MO pe3ynbTaTaM N3MepeHnii anbda-
aktueHocT 23°Pu nnockuMM [eTEKTOPOM BO BPEMS CONHEYHOrO 3aTMeHus 3 OKTAGps
2005 r. B MywwHo (54,8° c.w., 37,6° B.4.). Tnctorpamma Ne 809 — B ueHTpe 2-i CTPOKM
— Ha 1 MUHYTY NO3)KE€ MOMEHTA MAKCUMYMa 3aTMEHUSI.
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Puc. 19-14: 1-MuHyTHBIE FTMCTOrPAaMMbl NOCTPOEHBI MO PE3YAbLTATAM U3MEPEHMNI anbda-
akTuBHOCTM 239Pu NNOCKMM 16TEKTOPOM BO BpEMs COMIHEHYHOro 3aTMeHuns 31 mas 2003 .
B AnTapkTuke (cT. HoBonasapesckas 70°02” wo.w., 11°35’ B.4.). Fuctrorpammesl Ne 860 un
Ne 862, Ne861 n Ne863 — B LeHTpe 2-ii CTPOKN — COOTBETCTBYIOT MOMEHTY MaKCUMYMa
3aTMeHus B uHTepBane £0,5 MUHyT.
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Puc. 19-15: XapakrepHas “nepexogHasi” cpopma 0,5-MUHYTHBIX U 1-MUHYTHBIX TMCTO-
rpaMm HabnogaeTcs 3a 1 MUHYTY A0 MOMEHTa MakCMMYMOB 3aTMeHunii. BepxHsa cTpoka
— FMCTOrpaMMbl, MOCTPOEHHBIE NO U3MEPeHNsM anbda-akTusrHocTn 2Py B MywmHo Bo
Bpema ConHe4dHoro 3atmeHus 19 anpens 2004 r. Bropas cTpoka — TO e no namepe-
Huam Bo Bpemsi ConHevnoro 3atmenus 31 nonst 2000 r. [ncTorpammel 3a ofgHY MUHYTY
[0 MaKCMMyMa 3aTMeHUsl MOMELLeHbl B LIEHTPe BEpXHEi 1 BTOPOM CTpok. BHuusy 3Tu
rMCTOrPaMMbl HAPUCOBAHbLI MPU HANOXEHUU JPYr HA Apyra.
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Puc. 19-16: XapakTtepHas “nepexogHasi” cpopma 0,5-MUHYTHbIX M 1-MUHYTHbIX FNCTO-
rpamm HabntogatoTcs 3a 0,5-2 MUHYTBI O BPEMEHU MAKCIMYMOB 3aTMEHWMI. VI3meperns
anba-aktusrHocTn 239Pu 8 Mywmno 21 nions 2001 r. n 19 anpens 2004 r. O603HaqeHNs
Kak Ha puc. 9-15.
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Puc. 19-17: XapakTepHas “nepexogHas” ¢opma 1-MUHYTHbIX rMCTOrpamMm HabniopaeTcs
3a 1 MuHYTY JO BpemeHn Makcumyma 3aTtmenusi u 4 gekabps 2002 r. n 24 HosiOpst
2003 r. smepenus anbda-aktueHoctn 23°Pu B MyliunHO CHETUNKOM C KONNMMATOPaMQ,
HanpasneHHbiMU Ha [lonsipHyio 3Be3ay.

Ha pucyHkax 19-15-19-17. BuiseneHne Takux “nepexofHeix’ ¢hopm bonee
CNIOXKHO, YeM OBHapy»keHune “‘TnaBHOl 3aTMeHHOl (opMbl”.

Y7o moryT 3HaunTb apdpektl Hosonynnii n ConHeurbix 3aTmeHnii?
3AeCh HECKOMBKO ACMEKTOB.

Mpexpae Bcero — BaXKHO, 4TO onpegenieHHasi (popmMa rmcTorpamm CBs-
3aHa ¢ onpeaeneHHbiM usndecknm sieneHnem. CTpaHHoe 3TO siBNeHue.
paguTaunoHHble n3meHeHmsi npu HoBonyHusx n 3aTMeHUsIX NPONCXOAST
CPaBHUTENBLHO ME[JIEHHO — 33 BPEMEHa Mopsiika AeCsATKa MuHyT. Xapak-
TEPHbIE TMCTOrPaMMbl HAbMIOAAIOTCA 32 BPEMEHa NOPSAKa MUHYT — AeCAT-
Ka ceKyHA. JTo bosiblue noxoxe Ha nepecederus JIyHOU KaKUX-TO aHM30-
TPOMHBIX NOTOKOB, naywmnx ot ConHua.

B 1992 rogy P. A.Tynsies n T.J1. T'ynsiesa onybankosann crateio “Bos-
MOXHbI/i HErpaBUTALMOHHBIA MexaHu3m Bo3aeicTeus JlyHbl Ha Ouonoru-
deckue npouecchl” [68]. ABTOpPbI NWLWYT, 4TO NPN KaXKAOM HOBOJYHUN. . .

... Jlyna, kak Henpo3padHas 3aC/NOHKa NEPEKPLIBAET MOTOK COJHEY-
HOrO BETpPa, CO34aBasi CBOEro POAA "KOPNYCKYASIpHYIO TeHb. ... Koraa
Takas TeHb najaer Ha obpaierHyto k CosHuy “noeepxHocTs’ mar-
HUTOCEPBI, B COOTBETCTBYIOLWEM MecTe (MOA TEHbIO) AaBieHne Con-
HEYHOro BE€TpPaA, €CTECTBEHHO, NCHE3AET ... AOJIXXHO BO3HNKHYTb Mar-
HUTHOE BO3MYLLEHME, NEPEMELLAIOLLEECS BMECTE C ABUKEHNEM KOP-
MYCKYNSIPHON Te€HU NO MOBEPXHOCTU MarHutocdepsl. ... Kopnycky-
NSIPHAsi Te€Hb HAmMoM3aeT Ha MOBEPXHOCTL MarHUTocdepbl C 3anaga
MPUMEpPHO 33 CYTKM A0 MOMEHTA HOBOJIYHWUS; Yepe3 CyTKW nocne
HOBOJIYHUSI TE€Hb COCKAJIb3bIBAET C MOBEPXHOCTU MarHutocdepsbl Ha
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BOCTOUHOW CTOPOHE. ... DpdeKTbl KOPNYCKYNAPHOro 3aTMEHUs Ha
3emne ... MOryT ObiTh TONILKO BTOPWYHbLIMU, CBA3AaHHbIMU C 3ch-
dektamn 3atmenns B mardutoccepe. ... lNpn atom acpcpekThl Ha
3emne cnepyer OXuAaTb He TOJBKO B TOM MECTE, KOTOPOE Haxo-
OUTCA HA NPOJOKEHUN (MPOEKLMN) KOPMYCKYSIPHOW TEHM, HO 1 BO
BCEX APYrMX MEeCTax. .. BOBCe He 0bs3aTesibHO, 4TODLI NpoeKkLuns Kop-
MYCKYNSAPHON TEHMW JIOKWIACh HA MOBEPXHOCTb 3eMAM ... AN Mar-
HUTOCEPLI, NONEepeYHbIe pa3mepbl KOTopoi B 10 pa3 npeBbiwatoT
pa3mepbl 3eMHOrO Lapa, KaXKAoe HOBOJIYHWE COMPOBOXAAETCS Kak
ONTUYECKUM, TaK U KOPMYCKY/SIPHBIM 3aTMEHUEM. . .. Takue sdpek-
Thbl AOKHBI HADNIOJATLCS HEe TONBKO BO BPeMsi 3aTMEHWA, HO 1 npu
KaXkgoM HOBOJTyHUN .

Npes sta ouyeHb uHTepecHa. Ho, Kak oTMeuyeHO Bbilwe, BpemeHa 3d-

ekTOB He copa3zmepHbl. Mbl BUAUM, KaK OAHOBPEMEHHO, HA BCeil 3emae,
C TOYHOCTBIO MOPSifKA OAHON MUHYTbI, MOABAAIOTCS XapaKTEPHbIE FACTO-
rpammel. Kakoii noTtok nepekpbiBaet “3acnonka’’? VI3 eceli coBokynHocTu
JOAHHBIX CNEeAYyeT, Y4TO peyb WAET O PE3KOW MPOCTPAHCTBEHHOW aHM30TPO-
nuu. Kak 3Ta aHM3oTponus ces3aHa ¢ hOPMOIA rMCTOrpaMM, NOCTPOEHHBIX
NpU N3MepeHnAX NpoLeccos Noboii Npupoasl — OT WYMOB B hU3NYECKUX
LLIYMOBBIX reHepaTopax 0o anbda-pacnaga’?




asa 20

dBekuus

Mue npeactaBasietcs, 4TO KOrga-Hubyab MOU MOMbLITKN HARTU 3aKOHOMEP-
HOCTN B U3MeHeHnsX hOPMbl FMCTOrpamMMm B CBSA3M C U3MEHEHWSMU B3a-
umopacnonoxernust 3emam, Jlynol n ConHua byayT KazaTbCs HAUBHLIMU.
OHu 1 sBnAlTCA Takumu. 3TO HE NOKMAAOLWME MeHs 0bpa3 aBuXkeHus
CIENOro MO OXKUBMEHHON ynuLe coBpeMeHHoro ropoaa. Cnerka noctykuneast
6enoii NanoyKol NO OKPYXXAKOLMM NPEAMETOM U HAMPSKEHHO BCJYLUMBA-
ACb, MbITAOCh HAWTU NOA3EMHbIN NMEPEXOA HA APYryKO CTOPOHY MO Aopore B
napk. .. A HaTbIKalOCb Ha KMOCK, FAe NPOAAtOT ra3eThl, Ha JHOAel, XAYLUX
TPONNERDYC 1 OrOpOXKEHHOE NPOCTPAHCTBO PEMOHTHpPYeMOro acdanbTa. U
HUKTO MOMOYb MHe He MoXeT. Hesnakomas cTpana. HesHakombie obblyan.
K10 661 mens nposen. .. 7?7

Mue nokazanocb, 4TO pOpMbl FMCTOrpaMM CBSI3aHbl C MOJNOXKEHUEM
ConHua n JlyHbl OTHOCMTENBHO ropu3oHTa. Ha npoTsbkeHun mHorux nert
(MacwTab y mMeHsi Takol — M3MepsTb BPEMs AECATUIETUSMU) MbITANCA
HaliTu xapaktepHble chopmbl. Hawen mHoro gocrosepHo cxogHbix nap. Ho
HE Hallen OAHO3HA4HOI CBA3M 3TUX hopm ¢ nosoxennem ConHua un JlyHbl.
Melcnb, 4TO Takas CBSI3b MOXET MMETb IPaBUTALMOHHYIO Nprpogy, ‘' no3n-
uuii coBpeMeHHol Haykn' — Henena. [ paBuTauMOHHbIE BO3AEACTBUS Ypes-
BblYaHO Cnabbl, a TyT anba-pacnag winm Aaxe XUMUYECKAsi PEaKLus. . .
YyTb nerve ¢ npesnonoXeHnem BANSHNS 3NEKTPOMArHNTHBIX NOAEA — TO-
e “Ha rpaHmn JKe-HayKu', HO He HACTOJILKO Heneno. VI MHOXeCTBO Hay4-
HbIX JUCCUMAEHTOB ULLYT MPOSIBIAEHUS KOPPenAunii M3MEHEHWUA XapaKTepu-
CTUK 3EKTPOMATHUTHBLIX NOAel U U3MEHeHWU CBOWCTB DMOMOrMYECKUX 1
pur3nKo-xuMMHECcKnx Npoueccos. [la 3ApaBCTBYIOT NMMOHEPLI-ANCCUAEHTbI!
Ho rpasutaums — 310 canwkom.

W B camom pene — He Hawen st NPUANBHO-OT/INBHBLIX PUTMOB (MOXeET
ObiTh BCe xe nioxo uckan?). Tak Kak ke 0DbACHUTE MHOrOYUCIIEHHbIE,
ABHO HE MOryLiue ObiTb ClyYaiiHbIMKU, COBNageHUsi ocobeHHOCTel hopMmbl
CNIOXHBIX (DUryp rMCTOFPaMM B Pa3HblE FOAbl B MOMEHTBI CXOZHOrO MOso-
xeHus Jlynbl 1 ConHua oTHocuTenbHO ropusoHTa? Ml HuKak He 0bBbACHUTL
rPaBUTALNOHHBLIM 3(PeKTOM XapakTepHble POPMbl FMCTOrPamMM UMEHHO
B KOPOTKUE MOMEHTbI Makcumymos Hosonynuii u ConHedHbix 3aTmeHui
(NyHubie 3aTmeHns s BCe ewwe He nccnegosan). HasepHoe, Bce geno B npu-
MUTWBHOCTY MOWX NPEACTABNEHNIA O NPUPOLE FPABUTALMOHHBIX 3¢hheKTOB.
Yt0 ecnu peub uget o 2-i npomssogHoli nameHeHuii cnabl Tsxxectu? Kro
Obl B35l MEHSI MOf, JIOKOTb 1 MPOBOAMI B MapK, B TULIWMHY C LUEECTOM
JNCTLEB U 3BYKOM BOJASIHbIX CTPYii?
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Yron B JOArote OT BO3MYLLEHHUA, TPaayCbl

0 30 60 90 120 150 180 210 240 270 300 330 360
NopAAKOBLIM HOMEP JHA

Yroa B AOAroTe OT BO3MYLWEHHNA, TPaaycChbl

0 30 60 90 120 150 180 210 240 270 300 330 360
NopAAKOBLIA HOMEP AHA

Puc. 20-1: OcHoBHble Bo3MyweHnst oT ConHLa B NCTUHHOWM FeOLeHTPUHECKOA SKANNTH-
yeckoii gonrote JlyHbl 3a nepuog ¢ 17.07.1996 r. no 31.05.1997 r. (u3 [76]): 1) nuHus
— 3BeKLMs, TOUKN — BapuaLus, NYHKTUP — rOAMYHOE HEPABEHCTBO; 2) CYMMa YrnoB
3BEKUMY, BAPUALNN N FO4NYHOIO HEPABEHCTBA.
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Puc. 20-2: Mlsmenenust copeprkaHust remornobuHa B Kposu (B KPOBM aBTOpa MCCNEA0-
BaHMs) NpU €KeAHEBHOM u3mepeHun ¢ 1 utonsi no 31 oktabps 2002 r. B ycnosusix
AHTApPKTN4ECKOI IKCMeANLMI B COMOCTABAEHNN C n3MeHeHnsmn A [71].

[ns MmeHs ofHUM 13 CaMbIX BaXKHbIX PE3Y/IbTATOB HALLMX CUMMO3MYMOB
no KOCMO-pu3nyecknm 3dppektTam B ONONOrMyecknx n GpruanKo-xnmmn4ec-
kux npoueccax (Mywwno, 1983, 1990, 1993, 1996 n 2004 r.r.) 66110 3Ha-
KOMCTBO ¢ coTpyaHukamu Jlenunnrpagckoro (Cankr-lNerepbyprekoro) Apk-
Tnyeckoro u AnTapktudeckoro Hayuno-uccneposatensckoro MucturyTa
(AAHNWN) B nabopatopum Onera Anekcangposuda Tpowinyesa 34ech
“CKOHLEHTpUpOBanUCL 3ameyatensHele mogn Jayapa Crenavosuy Mopu-
koB, Buktop Bnagumuposuu Cokonosckuii, Cepreii Hukonaesny LLlano-
Banos, Makapesuy, Banos. Mol upesBbivaiiHo 0Dsi3aHbI BO3HMKLWIEMY B
pe3ynbTaTte, HEOAHOKPATHO YNOMUHAEMOMY B TEKCTE 3TOW KHUMM COTPYAHM-
YeCcTBY. ITO repouMHecKue NoAN, MHOMFOKPATHO YyYaCTBOBABLUMNE B NOASIPHBIX
aKkcnegmuusx n B aumoekax B Apktuke n 8 AHtapktuke. C. H. LLlanosanos
MpoBOAWS, Hapsgy C ApPYruMu CBOMMM 3ajadvamu, wW3MepeHus anbdpa-
aKTUBHOCTW € nomowbto cyetyukos W. A. PybuHwTelina B apkTuyeckoi
skcneguumnn 2000 r. v B AAnNTENbHbIX 3UMOBKax B AHTapkTuge. 3Tu n3-
MepeHust ganu Ham becueHHblil maTepuan. Ho 3geck s 0 apyrom — o co-
BEPLUEHHO OPUMMHAJIBHBIX UCCIEA0BAHNSAX 3TIX aBTOpoB [69-75].

Mbl BCe 3HaeM, 4TO 3aKOHOMEPHOCTW B3aumopacrnonoxeHus JlyHbi,
3eman n ConHua 4pe3sBbIHaiHO CNOXKHBI. 3Haem, 4T0 B opmyne JlyHbl
ok0s10 900 4neHoB. 3HAeM N MO3ITOMY B 3TY CJIOXKHYIO 0bnacTL He Bnesa-
em. MNotomy, ecan nwem kakue-nmbo Koppensuun ¢ nonoxeHnem JlyHel,
OrpaHN4YMBAEMCS ‘OYEBUAHOCTLIO — BOCxogamu, 3axogamu, HososnyHus-
mu, MonHonyHusmu, 3aTmennsamn. 9, Kak BUAHO W3 HAMMCAHHOMO BhILLE,
noctynan takxe. [/l Haxogun HekoTopble 3akoHoMepHoCcTU. Hanpumep, n3-
MeHeHNs1 (pOPMbI TMCTOrPaMM NO “HOBOJYHHOMY'' BpeMeHU.

B goknapax Ha HaluMx CMMNO3MYMax U B CTaTbsiX apKTUYECKO-aHTapK-
TNYECKNX AaBTOPOB MPO3BYYaiu PAHEE MHE HEU3BECTHbIE, OTHOCALLMECS K
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JlyHe, TepMuHbI: “3BEKLMS, BApUALUS, FOANYHOE HEPABEHCTBO . 51 CHavana
nogyman, 4to 3To BCe u3obpen cam npodeccuonan-reocpusux C. H. Lano-
BasioB. .. Oka3anock, 4To siBNEHMe 3BeKL MU OTKpbIN [Tonemeit, Baprnauyun
n rognyHbie HepaseHcTBa Tuxo Bpare u Hetoton. B aucceprayun LLano-
BaJIOBA JAHO KPAaTKOe M YETKOE OMUCAHUE 3TWX siBAeHnii [76]. 3aumcTeyto
(c paspeweHuns aBTopa) ¢ HEBONBLLINMU U3MEHEHNAMI OMUCAHNE ITNX 5B~
NeHNiA:

“Bce Tpu 3TUX TEPMUHA OTHOCATCA K HA4YasbHON NOCNENOBATENLHO-
cTu 4neHoB popmynbl JlyHbl. QHu OTPaXKalOT 32KOHOMEPHOCTIN U3ME-
HeHust B AaBvkeHusix JlyHbl, OBYCNOBAEHHBIE, B OCHOBHOM, rpaBuTa-
unoHHblM BausiHnem CosHua. YneHbl 3Toii hopMynbl, XxapakTepusy-
toLme OTKAOHeHNS1 JTyHBI OT PABHOMEPHOIO ABUXKEHUS C MOCTOSIHHONA
YI/I0BOI CKOPOCTBIO 1 HAa3bIBAKOTCS HEPaBeHCTBamu. V13 nepebIx NsaTu
HEPABEHCTB, 4YfeHbl C Koadduumentamn 6.289° n 0.214° obycnos-
JIeHb! JUINNTUHHOCTLIO HEBO3MYLLEHHOW (KENepoBCKol) opbuTsl, a
¢ koappuumentamu 1.274° (agekuus), 0.658° (Bapuauwns) n 0.186°
(rogmunoe HepaBeHCTBO) — BO3MyweHusAMM oT ConHua. . .

JBeKUMA eCTb Haubosee 3HAYUTENBHOE OTKJIOHEHME UCTUHHOrO
asrxennst Jlynol o1 geuxeHuns no 3akoHam oranna Kennepa, Bbi-
3biBaemoe Bo3geiicteuem Connua. MHade, cmbichn 3Bekumm cocTonT
B MEPUOANYECKOM N3MeHeHUU (POPMbl JIYHHOW OpbuUThI, T.€. B BO3-
PacTaHWN N YMEHbLUEHNN 3KCLEHTpUCMTETa opbuThl JlyHel. lNepuog
aBekuun paseH 31.81194 cytok. ... [aHHbiii acpcpekT obycnoenen
rpaButaumoHubiM Bo3gelicteuem Condua wa Jlyny. ... Bapuayus
(otkpbiTa Tuxo Bpare, obbschena Hototonom B ero “Havanax™). Me-
pVOA Bapuaummn paBeH MOJOBUHE cuHOAMYecKoro mMecsaua — 14.8 cy-
ToK. B Teopun pgerixeHus JlyHbl TepmuH “Bapuauus’ OTHOCATCA K
dnevy 0.658°sin 2D B ypasHeHun (1.1). DTOT uneH Tak e, Kak u
aBekUMsi, oDyCnoBneH rpaBuTaumoHHbIM Bo3aeiicTemem ConHua Ha
Nyny. ..

loanyHoe Hepasercto (0TKpbITo Tuxo Bpare) ectb nepnogmnye-
CKOE M3MEHEHNE CPefHEero ABMXeHUS JIyHbl C NEpUOSOM, PaBHBIM Of-
HoMmy rogy. BcnepctBume roguuHoro HepaseHcTBa B nepuog C
2-ro sinBaps no 2-e nons Jlyna otcraer ot cpegneit Jlyubl, a ¢ 2-ro
uons no 2-e siHeaps peanbHas JlyHa onepexaer CPeAHIO nyHy. . . .
rognyHoe HepaBeHCTBO CooTBeTCTBYET 4YieHy 0.186°sin L B ypaBHe-
Hum (1.1)".

Ha pucynke 20-1 npegcrasneHo: 1) BpeMeHHOe M3MeHeHNe yria B Hepa-
BEHCTBAxX 3BEKLMM, BapuaLuuu W TFOAUYHOrO HEPABEHCTBA 3a Mepuom C
01.01.2002 no 31.12.2002 r.r.; 2) A — cnoXeHne yrioB 3a TOT XKe ne-
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Puc. 20-3: MomeHnTbl HoonyHnii u MNonHonyHuii He coBnagatoT ¢ MakCUMyMaMu U MUHA-

Mymamm X, o6ycnoBneHHbIMIN 3Bekumeii n Bapnayueii (Cokonosckuii u ap., 01.01.2002—
01.01.2003 r.r. [76]).

pVoA, paccyMTaHHble Nporpammoli 0bpaboTKM BO3MYLUEHHbLIX HEPABEHCTB
B UCTUHHOW reOLEHTPUYECKON 3KAUNTUYECKOW gonrote JlyHbl.

Bce 370, X0Tb 11 6bI10 ANA MEHS HOBLIM, 1 He Bbl3Bano 6bl 0cobOro mH-
Tepeca, ecnn Obl He YANBUTENbHBIE PE3YNLTAThl UCCNELOBAHMIA 3TOA rpyn-
nbl. OHWM ODHapyXunm TecHyto koppensiuuio psaga pusnyecknx, hrsnko-
XUMMNYECKINX 1 DUONOrMYECKUX MPOLECCOB C 3TUMIN XapaKTEPUCTMKaMm ABu-
xenus Jlynol. Mpreegy anwb oguH npumep Takoii koppensiumn [72].

Ha puc. 20-2 BugHa koppensiuns n3MeHeHUl Copep)KaHuns remMornobuHa
B KPOBM U OTKNOHEHU aBvkeHust JlyHbl no KennepoBckoi opbute. Anano-
FMYHbIE KAPTUHbI NOMYYEHbI A5 CKOPOCTU PEAKLMM OKUCIEHUSI YHUTUONA
(meTog B.B. CokonoBCKOro), CKOpoCTu 0CejaHmst 3puTpoLnToB, yKTy-
aunii “KOMMBIOTEPHOrO BpeMeHu 1 psaa Apyrux nokasatenein (cwm. [72]).
EcrecTBenHo npuBbivHOe BocknuuaHue: “Hy, kakoe geno sputpountam go
manbix (nopsigka 1°) oTknoHeHnii aerxeHns JlyHel oT npegnucantHoii Ken-
nepom opbuts?”

OcobeHHO 3aMevaTeNbHO, HTO KOPPenAuun C 3BeKUuneld 1 Bapuauuei
BOBCE He CBsi3aHbl ¢ BpemeHamu HosonyHuii n MNonHonyHuii. 1o BUAHO
Ha puc. 20-3, rae Ha rpadhrK A\ YEPHBIMU KPYXKKAMU HAHECEHbI MOMEHTbI
HosonyHuii.

C.H.Wanoeanoe “noBausn’ Ha MeHs M 5 MpeanpuHsi MOUCK Mnepu-
0708 U3MeHeHnst hOpM rMCTOrpamMm B AMANA30HAX NMEPUOLOB IBEKLMMN 1
Bapuauuii. Pesynbtat 370ro noncka Bugex Ha puc. 20-4.

[ns noucka nepuofoB UCMONBL30OBAH Psif PE3Y/bTAaTOB HEMPEPbIBHBIX
€XKeCeKYHAHBIX M3MepeHnii anbda-akTueHocTn 23°Pu, nposeaeHHbIx ¢ 26
mas Ao konua 2005 roga, nocpeacteom cyetuuka M. A. Pybunwreiina. lNo
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Puc. 20-4: CxogHble rMcTOrpamMmbl NOSIBASIOTCA C NEPUOAAMM, COOTBETCTBYIOWMMIA Ne-
puogam 1) Bapuaumm, 2) 27 cyTkam, n 3) sBekuuu.

3TUM pe3ynbTaTam NoCcTPoeHbl psiabl 1-MubyTHbIX (N0 60-Tn ogHOCEKyHA-
HbiM pe3ynbratam) n 1-4acoBbix (N0 60-Ty OLHOMMHYTHBLIM pe3ynbTaTam)
ructorpamm. lNepuogbl s nckan B paioHax OXUAAEMbIX NEPUOLOB — UMEH-
HO B palioHe mpepnonaraembix Nepropos: 3sekuumn: 76216 vacos (0koa0
31 cytok); 648+6 uacos (27 cytok) u Bapuaunu: 355+6 yacoe (okono 15
cyTok). B pesynbtate gByx 6onblunx OnbITOB ObIIO NONYYEHO pacnpepesne-
HME YUC/A CXOZHLIX Map OLHOYACOBbIX MMCTOrPaMm MO Pa3AenstowmmM nx
nHtepsanam (nepuogam), nzobpaxertoe Ha puc. 20-4.

Ha atom pucyHke BugHbl Bce oxugaembie neprogsi. OpHako, nepuog,
COOTBETCTBYIOLUNIA IBEKLMN, BbIPAXKEH 3HAUNTENLHO cuibHee. Panee (cm.
rnasy 9) s O4eHb MHOMO Pa3 WCKaJ N HAXOLW NEPUOS B paiioHe 27 CyTOK.
270 6b1I0 OYEHb BAXKHO BBUAY HANN4Msi 3TOrO MEPUMOAa B 3aKOHOMEPHO-
CTsX, onpegensowmx B3aumopacnonoxetue u coctosiHne ConHua, JlyHbl
n 3emnu. MNeprop, 6aunskuii kK 14 cyTkam Takxe MOSIBASICSA B HALIMX OMbl-
Tax HeopHOKpaTHO. B aTom onbite oH goctosepho “pasasounca’. Bee tpn
rpynnbl NeprofgoB Oblin Nony4YeHbl Npu OSVUHAKOBOM cnocobe CpaBHEeHWs!
FUCTOrPamMM OHMM 1 TeMm e “skcreptom’ (T.e. MHoOw). U nostomy oHn
cnyXaT gpyr ans apyra koHtponsmmu goctosepHoctu. CTonb sipkoe BbisiB-
JIEHVE Nepuosa 3BEKLMN NMPON3BEIO HA MEHs CUIIbHOE BrnedatneHue. "YTo
Obl MHE paHee CfieNlaTb HECKOJIBKO LLArOB MPaBee. .. n st Obl AaBHO Hawen
nepvog 3sekuuu. .. . [lpn MHOrOKpaTHOM MOBTOPEHUU, MEPUOA 3IBEKLUN
6b1n1 onpeaeneH ¢ TOYHOCTLIO JO OAHOW MUHYTHI.

HecmoTtps Ha ybepgutensHOCTL OBHapy>keHUs Neprioga 3BeKUMM s Npo-
BeJ elle psif aHanoru4HbIX Nomckoe atoro nepuoga Ha puc. 20-5 n306-
paXkeH CyMMAapHbIfi Pe3ynbTaT NATUM COOTBETCTBYIOLMX OMbLITOB NpU TLiA-
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Puc. 20-6: Onpepenerrie neproga 3gekuny ¢ 1MUHYTHOW TOYHOCTBIO.

TENbHOM CpaBHEHUW 1-4aCOBBIX FMCTOrPaMM.

Ha puc. 20-6 nepuog 3Bekumn onpegeneH ¢ 1 MUHYTHOW TOYHOCTLIO
(45779 muHyT = 31,79 cyTok). Ha 3TOM pucyHke, Kak n Ha MHOTMX aHa-
NIOTYHBIX, 0CODOE BreYaT/EHNE MPOU3BOAUT Y30CTb IKCTPEMYMa. IJBEK-
UMst OTHOCUTENLHO MegeHHbIV npouecc — nepuog 31,8 cytok. Ectecteen-
HO, 4TO 3a 1 MuHyTy (n3 45779-Tn!) NpakTN4eCcKM HUKAKME NPOSIBAEHMS
IBEKLUN — WNCKAXKEHWUE NPABUILHOR KENIepoBCKON opOMTbl — HE Npouc-
xopaT. Kak »ke MOXXHO 0DbsICHUTL CTONb pe3kuii akcTpemym? HasepHoe,
MOKa OH TakXe He OOBLACHUM, KaK HEODBACHUMO MOSIBIEHNE XapaKTepHON
¢opmbl ructorpamm B 0,5-munHyTHOM nHTepBasne makcumyma CosHedHo-
ro 3aTMeHNs uan 5-mMuHyTHOM nHTepBane HoBonyHuii, kKak HEOOBACHUMO
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Puc. 20-7: ®PeHoMEH 3BEKLMN — NEPNOANHECKOE N3MEHEHVE CTEMNEHV NCKAXKEHUS KerJie-
poeckoii op6uTtsbl JlyHbl B ntone-aerycte 2005 roga. Makcnmymebl asekuynn: 26 mas; 26

noHs1, 27 nions; 28-29 aerycta; 29-30 ceHTsA6psi; 1 HOs6pa; 2 pekabpsi. Munnmymbi: 10
nionsi, 11-12 nions, 12-13 aerycta; 13-14 cenTsbpsi; 15-16 okTsbpsi; 16 HOs6ps.

o
26 J5.2005 02.06.201

15

pacLLenieHne OKOIOCYTOHHOIO NepMoaa Ha 3se3gHbliii (1436 muHyT) n con-
HeuHblli (1440 mMuHyT), Kak HeobbsicHUM “napagokc Xapakosa' (cm. raa-
By 13). OueHb MeHsi cMywwaloT 3T napagokcbl. CMyLWaloT 1 3acTaBasioT
BHOBb N BHOBb NMPOBEPATb — HE ABAAKOTCA JIN 3TN NapPaAOKCaJibHbIE sABNE-
HUSI PE3YNbTaTOM MNPEAB3SATOCTM B 3KCMNEpTHOM cpasHeHun. W Beskuli pas
ybexxnatoce — [eNo He B NpeaB3AaToCTH.

He MeHee TpygHO obBbACHNTE HaNMYME NEPMOLA SBEKLMN B N3MEHEHNAX
pOpMbI rMCTOrpamMM N3MEHEHNEM MPABUTALMOHHBIX CUA. T PpYyAHO, NOCKOSIb-
Ky Hanbonee peanbHble rpaBUTaLMOHHbIE 3(hdEKThI AOKHBI ObLAM Bbl NPO-
ABNATbCA BCNeACTBUE NPUJINBHbLIX CWJT. HO NPUJINBHO-OTIMBHbLIX NEpPMOAOB
B N3MEHEHUsIX (POPMbI TUCTOrPaMM HeT (MOXET ObiTb CKa3aTb aKKypaTHee:
“x He ypanock obHapyxuTe'?).

Mocne obHapyxetHuns B 2008 rogy dpeHomeHa nanvHgpomos (rnaea 21),
MH€ MOKa3aJ10Cb MHTEPECHBIM MOCMOTPETL He 0bpa3ytoT nn “npsimas’ n “ob-
paTtHas' nonosuHbl umkna ssekuun naanHgpoma? C. H. LLlanosanos npu-



[naea 20. Jsekuus 303

300

250

200
150 / \ @@= C NHBEPCHEN

enll=s 63 NHBEPCUMN

100

50

0 T T T T T T T T T T T T
6 -5 4 -3 -2 -1 0 1 2 3 4 5 6

MHTepBaJbl No 1 yac

Puc. 20-8: 3dppekTt nanunppomos B sekumnu. ([osicHeHnst B TekcTe.)

Clafl MHe YUC/IEHHbIE XapPAKTEPUCTUKN LIMKIOB 3BEKLWN, COOTBETCTBYHO-
Lie aTam NpoBeaeHNs U3MepeHnii anbda-akTusroctn 22°Pu s 2005 rogy
(pnc. 20-7).

B cootseTcTBUM C 3TUMUK rpachukamu s NPUroTOBMI Psifibl FUCTOrPaMM,
NOCTPOEHHbIX MO N3MEPEHNAM aJ'Ibea—aKTVIBHOCTVI. Pﬂp'bl AeNNNNCb Ha He-
HE€THblE, COOTBETCTBYHOLWNE NEPBLIM NMOJIOBUHAM NEPUOAOB 3BEKL NN (T.e no
381,6 vaca unn 6onee TOHHO MO 22896 MUHYT) N TaKMe e YeTHbIE, COOT-
BETCTBYIOLLME BTOPLIM MOMOBMHAM MEPUOZOB. 3aTEM NPOU3BES CPaBHeHMe
1-4aCOBbIX FMCTOrPaMM MOMAPHO — HEYETHbIE NOJIOBUHbBI C YeTHbIMU. [pn
3TOM YE€THbIE pPAAbI 6bIJ'II/I ABYX BUAOB — NpPAMbIE N UHBEPTUPOBAHHLIE. B
MHBEPTUPOBAHHbIX PSAaxX NOPSAAOK rmctorpamm Obin obpatHbiM. Pesynbrat
MOJSIyYNNCS BNOJSIHE YeTKUIA: NpU CPaBHEHUMN NPSIMOrO HEHETHOrO PsiAa C UH-
BEPTUPOBAHHBIM HETHLIM PAAOM Oblna BUAHA BbICOKAsi BEPOSITHOCTb CXOA4-
CTBa FMCTOrpaMM OAHOMO W TOrO HOMepa B NoC/ieaoBaTesibHOM psagy. [lpu
CpPaBHEHNN TUCTOTrPaMM HEYETHOIO pdaa C rTMCTOrpaMmMamMm HeTHOro psaaa
6e3 uHBepCUM — CXOACTBO ObINO CyLIECTBEHHO MeHee BepoAaTHO. CxoAcTBO
MPSAAMOro psifia C MHBEPTUPOBAHHBIM U SBASETCA 3PEKTOM NannHAPOMa,
noapobHoro paccmotpeHHoro B rnase 21. Vianoctpauuns adpdekta nanun-
Apoma B 3Bekuun daHa Ha puc. 20-8. Ha 3ToM prcyHke CymMMUpOBaHbI
pe3ybTaThbl YEThbIPEX ONLITOB (YETbIPEX NEPUOAOE IBEKUUM) NO U3MEPEHU-
am ¢ 26 mas no 1 oktsbps 2005 r. Kpueas Nel — pesynbTaT cpasHeHus
YeTblipex nap psagoB — NPsSIMbIX HEYETHbIX NOAYNEPNOAOB C MHBEPTNPOBAH-
HbIMU MAapHLIMU YETHLIMU NOJYNepMogamMy — BULEH TUMNYHbBIA NaUHAPOM
— BbICOKMU MUK, COOTBETCTBYIOLNA COBNAAEHNIO NPSAMBIX U ODPATHbIX HO-
MepoB ructorpamm. Kpusasi Ne2 — Te e psfbl ructorpamm, Ho 6e3 mH-
Bepcvn7| — CXOACTBO rmMcTtorpaMm C OAMHAKOBbIMW HOMEPAMWN MaJlo BEPOAT-
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Ho. B rnaee “TlanuHgpomel” s 0cobo Mog4epKnBar BaXKHOE METOANYECKOE
[IOCTOVHCTBO TaKOW MOCTAHOBKM OMbITA. 51 CPaBHMBAIO OfHM M Te Xe ru-
cTorpammbl. Pe3ynbTat 3aBncuT Auwb OT NOpsiika UX pacnonoxeHusi. 1o
€CTb, OfHa KPUBaAs SIBASIETCA METOAMYECKUM KOHTPOJEM A/ist APYrOiA.

Y70 3HauMT 3TOT pesynstaT? JchheKT NasMHAPOMA O3HAYAET, YTO BO
BTOPOIi NOJOBUHE Nepuoga popmMbl rMCTOrpaMM B OOpaTHOM MopsAKe no-
BTOPSIIOT NpolifeHHble paHee. Kak B M3BECTHOM MNpUMEpe: YTBEpXKAEHNE
“Hakan kabaH Ha DaknaxkaH' — MOXHO NMPOYUTAThH OAMHAKOBO B MPSIMON
n obpaTHOl nocnefoBaTensHOCTH OyKB. DpdhekT nanuHapoma B Hawem
C/lyyae 03HayaeT, 4To pOpMbI MUCTOrpaMM, NPORJEHHbIE B NEpBOl NoO-
BUHE MEPUOJA OCTAIOTCS B 3HAYUTESIBHOW CTEMEHW HEW3MEHHBIMU, KOTAd
Mbl CMOTPUM WX OBUrasicb B obpaTHoil nocneposatesbHocTh. He scHo,
HaCKoNbKO “‘pe3ko’ onpeaeneHa 3[4eCb TOYKa NOBOPOTA. S HE UMEK TOuY-
HbIX (4aCOBbIX, MUHYTHBIX, . ..} A@HHbIX O NEPUOAE N MOMEHTE MAKCUMYMa
sgekuun. YT0 3HaunT npamas u obpaTHas NOCNeAOBaTENLHOCTU B 3BEK-
unn? OJuHaKOBbIE NCKAXKEHUS KensiepoBckoi opbutsl Jlynbl? Kakoe Ham
0O Hux peno? A HeusMeHHOCTb hOpPMBI TMCTOrpamMm, COOTBETCTBYIOLLMX
fanHoli paze (pasHbiX 3HAKOB) UMKIIA, MPOAOJKAETCS HECKOSIbKO MECs-
ues? lMpu Tom, 4TO POPMBI FMCTOrPaMmM OMPEAENsIOTCA SBHO DONbLIMM
4ncnom hbakTOpOB, NaSNHAPOM B IBEKLMM MPEACTABSAETCS YPE3BbIYARHO
3aragoyHsiM. (Bnpouem, He mHOrum bonee, dem apyrne peHomeHbl.) 3a-
geTbl Cokpata un, ocobenrno, Hukonas KysaHckoro oueHb yMeCTHbI B TaKoi
cutyauun. .. Cutyauun npubnmxeHnus K “MCTUHHOMY He3HaHUIO .
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“Manungpomsbi”’. “Haxkan kabaH Ha bakna>kaH”

B anpene 2004 roga ko mHe obpatuncs Cranucnas Banepuesud [lono-
30B — BMOJIHE MOJIOAON YEIOBEK — C MPeSJsIOKeHNEM “MOCMOTPETL: HET Jin
KaKOro-HubyAb 3aKOHOMepHOro noaobusi hopmMbl rMCTOrpaMm Yepes nos-
roga”’. OH ncxoamn M3 TOro, YTO €C/NN eCTb OfHOHANpaBAeHHbIl 3bupHbIi
BeTep’, WK, YTO TO XKe CaMOe€, eCTb BbIJEJIEHHOE HAMPaBJEHNE OBUXKEHUS,
Hanpumep, ConHeyHoli cuctemel K cosesesguto [epkyneca, To BeCHoiA 1 oce-
HbIO ABUXXEHNE 3eMJIN MO OKOOCONHEYHO opbuTe DYAET NO OTHOLUEHMIO
K 3TOMY HanpaBieHUIO NPOTUBOMONIOKHLIM. TaK 4TO, HaNpUMep, OCEHbIO,
CKOPOCTb [BMXKEHUS MO OKOJIOCOAHEYHOW opbute OymeT npubaBisTbcs K
ckopocTn “acbupHoro” BeTpa, a BecHol BblunTaThcs. MoxeT ObiTb, 370 00-
CTOATENILCTBO OTPA3nTCs Ha POPMaxX rmcTorpamm?

MHe nokasanacb 3Ta nges nHTepecHoii. S n paHee, 6e3 NpeaNOKeHUSs
C.B.TlonozoBa, nogpobHo mccnefys ropnyHble Nepuofbl, MbITANCA YBU-
LeTb Kakne-inbo 3aKOHOMEPHOCTI C NOJSTYrOA0BLIM UHTEPBAAOM. V MHOroe
Haxoaun. .. Ho lMpeanoxenne C. B lonozosa crtano HOBbIM CTUMYNOM, u
A nposen OonbLyto (Kak BCErga Helerkyto) Cepuio OnbITOB, CPAaBHUBAsS M-
cTorpammbl (anbda-akTueHocTs 22°Pu) mapTa u centabps 2002 roma.
CpaBHMBAJ OJHOYACOBLIE MMCTOrPAMMbI, COBMELLAS PSAALI Yepe3 nosroga
¢ 0 yacoe. Buin “Hamek” Ha cxopcTBO CO caBurom Ha 12 yacos, M gake
TOYHEE — MPW CPABHEHWUU OZHOMUHYTHBIX FMCTOrPaMM ‘‘CMMETPUYHBIX
JaT MapTa u ceHTsbpsi, — cagur Ha 718-720 munyT. .. PaboTa Obina 6onb-
was. PesynbraTt Hewerkuii. Cam C.B.lMono308 — kBanuguumpoBaHHbIi
NpoOrpaMMMCT — MpeAnonaran caenaTb NporpamMmMmy Afsi KOMMbIOTEPHOrO
cpaBHeHusi ructorpamm. CpaBHMBaTh “Ha rnas”’ OH, CTECTBEHHO, He XO-
Ten... [porpamma y Hero He nonydunacs. OH, no-eugnmomy, “oxnagen kK
51Ol naee’ n ‘ncyes ¢ Moero roprsoHTa’.

Sl e NpofOMKNN PA3MBILLIEHUSI O COOTHOLIEHUN CKOPOCTe. Xog aTux
pasmbiwiennin Ooin Takum (19 anpens 2004 r.):

1) ecTb noOCTOsIHHAs CKOPOCTbL 3(PUPHOrO BETPa MAM — BCE PaBHO —
MOCTOsIHHAsi cKOpocTb ABuxeHust ConHeuHoin cuctemsl K [epkynecy
nnn JbBy, nam kyga-Hubygb ewe. 310 Ve,

2) ecTb OfHOHAMPaBNEHHAsl CKOPOCTb [BUXKEHUS 3eMJIN MO OKOJIOCON-
He4Hol opbute Vg;

3) ecTb CKOPOCTb BpalLeHUs 3emau BOKPYr CBOeid ocn V,.

Yepes nonroga — Ha NpOTUBOMNOJOXHBLIX CTOPOHAX OKOJIOCOSTHEHHOR 0pbu-
Tbl — AN NPOCTOThI:
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— B MapTe AHEM CyMMapHas ckopocTb X = Vg + Vg — V;;

— HO4YbIO CymmapHasi ckopoctb . = Ve + Vs + Vy;

— B ceHTsibpe gHem cymmapHas ckopocTb X~ = Ve — Vg + Vy;
— HOYbIO cyMMapHas ckopocTb & = Ve — Vg — V.

BI/IAHO, HTO MAKCUMaJibHbIM pa3ninymne CKOpOCTeVI ABVXKEHNA OKa3blBa-
€TCS1 HOYLIO B MapTe MO CPAaBHEHUIO C HOUBIO B CEHTSIOpe.

Mpowno Heckonbko neT. MHOXECTBO NpUYMH NPEnsTCTBOBAIN NPOJOII-
XKEHUIO 3TUX pasMmbiwniennii n onbitoB. Cpeanm HUX Tparmyeckas, BHe3an-
Hast cmepTb A. A. Konpagosa (18 mas 2004 r.) n HauaTas B Te >e [HM
cepusi N3MepPeHNii C BpalLaeMbiMy Kosuiumatopamu. 3t1a cepust (¢ 29 mas
no okTsbpb 2004 r.) ¢ ee 3ameqaTENbHLIMU PE3YILTaTAMU, Bbi3BaHHBIMN
UMK SAPOPUYECKUMU BOSHEHNSAMY, AOKAAOM HA, CNEumanbHO, NO MOek
npocsbe, cobpanHom cemunape B.J1. [uH3bypra (24 okts6ps 2004 r.), —
OTOABUHY/IA HAZOJrO BCE APYrII€ HANPaBAEHNS NCCIAEAOBAHNIA,

Mue nHTepecHa “ncuxonorms Haykun'. “Ha camom gene”’ Hu4ero HoBoro B
noctaHoeke sonpoca C. B. [1on030BbIM anist MeHst He bb110. MeHst gaBHO uH-
TepecoBana npobsiema BbIAENEHHOCTN HAMPABJIEHNIA B NpoCTpaHCTBe. 51 ge-
TaJibHO n3y4un paboty Jeritona Munnepa — npogoskaTess onbito Maii-
KenbcoHa u Mopnu no onpeaeneHunio CKOPOCTY CBETA B ONbITAaxX C UHTepde-
pomeTpom. 3Has, 4TO B paboTax 3TOro aBTOpa UMEETCS PsAf, LeHHbIX 1 ybe-
LOUTENbHBIX, AJ1S MeHsl, CBUETENbCTB HEeCOBEpLUEHCTBA uamepeHuli Maii-
KENbCOHA, SIBMBLUMXCS OCHOBAHMEM AJ151 BbIBOAA O MOCTOSIHCTBE CKOPOCTU
ceeta. 51 BoBCe He nonaran cebs KOMMNETEHTHBIM, YTODLI NPUCOESUHUTBLCA
K npoTuBHUKaM dyHgamenTa Teopun oTHocuTensHocTn [77-84]. OpgHako
51 Obln yOEXAeH B TOM, 4TO AeTanbHOe uccneaoBaHue dhaykTyaunii B COoT-
BETCTBYHOLNX NCCNEAOBAHNAX, YHET p.el7|CTBVITeJ'IbHOrO CyLeCTBOBAHNSA Bbl-
[eNEHHbIX HaNpaBJIEHNA B NPOCTPAHCTBE, MOXKET NMETb BonbLIoe Hay4HOe
3HadeHMe. JTo ybexaeHue nogkpennsanock cepuein pabor K. A. TpyxaHosa
[85—-87] n HO. A. Bayposa [88-95], P. T. Kaxunna [80-82], n P. Jesutra [84]
C 3KCNEPUMEHTAJIbHBIMU N TEOPETNYHECKNMN O6OCHOBaHVI9|MI/I npeacrasne-
HWA 00 aHW30TPONMM HaWEro NPOCTPaHCTBA. [eM He MeHee, CTUMYIOM
66110 MuMoneTHoe nocewerne nabopatopun C. B. MNonozosbim.

S “poMnHanTHO' BepHynca k aTum npobnemam ocenbto 2007 ropa.
OueHb UEHHbIM B 3TOM BO3BpaTe ObINO eXedHEBHOe 0DCyXKaeHue ¢
M. H. KongpalwoBoii n exeHegenbHoe obcy>xaeHune Ha Hawem nabopatop-
Hom cemuHape. Camblii rnaBHblii pesynbTaT 3TuUX ObCYXAeHuii — onpege-
NeHne NoHATUA “aeHb’’ 1 "Houb'.

Ha uyeptexe puc. 21-1 n3obpa>keHbl COOTHOLLEHWS HAMPaBJEHNii pas-
JMYHbIX gBrxkeHunin B cucteme “CosHue-3emns” npu BbILENEHHOM Hanpas-
nexnu asuxenns sceii ConHedHoN cnctembl (HanpuMep, B HaNpPaBiIEHUN K
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— 21/1II

Puc. 21-1: CooTHOoLweHne HanpaBneHnii asnxenns 3emnn, ConHua, ConHeYHOR cncTemsl
B [anakTuke.

coszsezguto esbl nnu Jlbea).

B uenTpe wepTtexxa — Connue, BpaLatoweecs npoTne 4aCoBOA CTPESIKN
C OKOJO-27-CyTOUYHbLIM Nepuogom. Mo okonocosHedHoOl opbuTe, Takxe Npo-
TWB YaCOBOI CTPeNKun, COBEPLUAET rognyHelii nyTe 3emns. CtopoHa 3em-
nun, obpawennas k ConHuy — aenb. [poTuBononoxHas ctopoHa (3awTpu-
XOBaHHasi) — HO4Yb. 3eMAsi, TaKXKe NPOTUB YaCOBOW CTPESKW, BPaLLAeTCst
BOKpYr cBoeii ocu. [lonepek yepTexka HapUCOBaHa JINHUSI PAaBHOLEHCTBUIA.
Ceepxy BHU3 KOCBIMUN AMHNSAMI M300pakeHo (YCIIOBHOE) HanpaBieHme ABu-
xeHus ConHeuHoli cnctemsl B ManakTuke. Mol BUAUM HA pUCYHKe:

1) spawienmne 3emnn BOKpyr CBOeR och “‘gHEM’ NPOTMBOMNOIONKHO MO Ha-
npasneHnto AsukeHnto Bokpyr ConHLA ¥ HAaNPaBAEHUIO BPaLUEHNS
camoro ConHua. “Houbto” HanpaBieHUsi CyTOYHOro BpalleHust 3em-
N, €€ NBUXXEHNA BOKPYr COJ'IHU'a N HanpaBJlIEHNE BpallEHNA CaMOro
ConHua — coenapatoT;

2) 4epe3 nonroga — Ha NOObIX NPOTUBOMNONOXKHbLIX KOHLAX ANAMET-
pa OKOJIOCOMHEYHON OpbuTHI — HanpaBfeHNs CYTOYHOrO BpaLleHus
3emnu npoTueononoxHsl — duem 21 mapta 3emns Bpawaercs npo-
TUBOMOJIOXKHO €€ BpaLLeHuto gHem 22 ceHTAbps (paBHO fHeM 22 nioHs
1 gHem 22 pekabps). Vnu, yto 10 xe, — aHem 21 mapTta 3emns spa-
LLAETCA B TOM XK€ HaMpaBJ/IEHUN, H4TO U HOYLIO 22 CeHTSOpS;

3) otcropa “pHemM’, BO BCe CE30HbLI, CIEAYeT CYMTaThb Bpemsi OT 6 4 Ao
18 4 To4HOro mectHoro spemeru. ‘Houb”' — Bpemsi ot 18 4 go 6 u
CNeayroLWmnx CyToK;
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4) ecnu NprHATL MPaBUILHBIM HAPUICOBAHHOE HA YEPTEXKE HANpaBIEHNE
neuxenus Coneunoin cuctemsl B Manaktuke, To 21 mapra (B gHu
BECEHHEro PaBHOAEHCTBNSA) 3eMisi HOYBIO BPALLAETCs BOKPYr CBO-
el OC N [OBUXKETCA MO OKOJIOCOJSIHEYHOW opbunTe “‘coHanpasneHo’ ¢
nBuxeHnem ConHeuHoW cuctembl. 22 ceHTAOps 3emns HOUbKO Bpa-
LLLAETCS BOKPYr CBOEH OCM 1 ABUKETCS MO OKOJIOCOJHEUHOl opbuTe
“npotueo-HanpaeneHo’ pasuxeruto ConHeyHoli cuctemsl. [eicteun-
TeNbHOE COOTHOLWUEHNE 3TNX HarlpaBJ'IeHI/II?i 3aBNCNT OT SKCNEPUMEH-
TaJIbHOrO ONpeaeNeHnA HanpaBA€HNA OBUXKEHUA COJ'IHe‘-|H0|7| CNCTe-
Mbl OTHOCUTENIBHO “JIMHUN paBHOAEHCTBIIA . TyT MOryT nmeTb ocoboe
3HaveHue pabotel FO. A. Bayposa [88-95];

5) COOTHOWEHME HaNPaBAEHNI ABVKEHUSI 3eMn OTHOCUTENBHO Hanpa-
BaeHus BpaeHus camoro ConHua TpebyeT cneymanbHOro aHanmsa u,
No-BUAVMOMY, NPOSABAAETCSA B OKONO-27-CYyTOUHOW NEpUogNYHOCTH;

6) Ha YepTexxe He M30DPaXKEHO COOTHOLLEHWE HATIPABJIEHWI NpU y4eTe
BpaweHus JIyHbl BOKpYr 3emsin. DT COOTHOLLEHNS NPEACTaBASIOTCA
BECbMa CJIOXHbBIMU.

Bcé ato paccyxaeHue Obino nocTpOeHO Ha OCHOBAHWW AOMYLLEHNS OM-
peaensoLleil (hopMbl FTMCTOrpamMm PO UMEHHO CKOPOCTEN ABUMEHWNS U3Y-
4yaemoro obbekTa. Hukakmx peanbHbIX OCHOBAHWIA 4/151 TAKOrO AOMYLLEHNS
s He umen. CKopocTb ABMXeHus! (BpalueHusi) 3emnn BOKpYr CBOEA OCu
noyutu B 100 pa3 mMeHbLLE CKOPOCTU €€ ABUXKEHUS MO OKOJOCOSHEYHOW Op-
6ute. MoaTomy nNpuaaBaTh 3HAYEHUE NIMEHEHNIO CYMMAPHOR NX CKOPOCTY
Bcero Ha 1% B nameHeHun POPMbI TMCTOrpamMmM MOXET ObITb 1 HE CTOWJIO.
3aT0, B 6 4 n B 18 4 cooTHOLWEHNE HANPABACHWUI OBMKEHUS N3MEHSIOT-
CSl PE3KO — M3MEHSIETCA 3HAK 3TOrO COOTHOoLWeHus. [1pn aTom n3meneHun
HanpasneHnii, 0bnacTn NpoCTpaHCTBa, NPOlAEHHbIE [0 MOBOPOTA, BHOBb
npoxoasatcs npu ‘nonstHom” awxennn. “Ha camom pene’ npm nonsT-
HOM [ABVXEHMU — MPU NEPEXOAE OT AHS K HOYM — MPOXOASATCS CHOBA He
Te e 0bnacT nNpocTpaHcTBa — 3eMJisi CMELLAETCA MO OKOMOCOSHEYHO
opbuTe. Hackonbko 3TO CyLIECTBEHHO MOXHO BbISICHUTH TOJBKO B 3KCMe-
puMeHTE.

A npeacrasun cebe, 4TO ecam npu ‘MONATHOM' LBUXKEHWW, MpU Bpa-
weHnn 3emnn “gHem’’, nabopaTopus 3KCNOHUPYETCS B 0DpaTHOM nopsiake
NPUMEPHO NPOTUB Tex e obnacteil HebecHOl cdepbl, NPOTUB KOTOPbIX B
NpsAMOii NOCNEA0BATENBHOCT OHA 3KCMNOHNPOBANAch ‘HOYbIO . MoXKHO ObI-
J10 OX1AaTh “3ppekTa nanmHApoMa’ — CXOACTBA psiAa NOCAeA0BATENbHBIX
HOYHBIX TMCTOrPaMM C psAAOM 0bpPaTHOR NOCNE[OBATENBHOCTN JHEBHbIX M-
crorpamMm. Cxema (yTouHeHHas B ganbHelilwem) “scbchekta noayCyTOUHbIX
naamHapoma’ HapucoBaHa Ha puc. 21-2.
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Puc. 21-2: Cxema “acbchbekToB nanuHgpomos’. 1306pa)keHO HeThIpe NosoXKeHns 3eman
Ha okonocosiHeyHoli opbute. B ueHtpe — ConHue. 3emna n ConHue BpalatoTca npoTue
4aACOBOW CTpenikn. TakXKe NPOTUB HaCOBON CTPeskn 3eMst BBVXKETCA MO OKOJIOCOJIHEY-
Holi opbuTte. BugHo, 4To “Houbto”, € 18 4 A0 6 4 MECTHOrO BpPeMEHU, ABVKeHNE 3eM-
JIN COHAMPAaBJIEHO C ABUXKEHNEM MO OKOJIOCONHEYHOU opbute un ¢ BpaweHunem ConHua.
“OHem”, ¢ 6 4 o 18 4 MeCTHOro BpemeHu, HaNpaBiAeHNs 3TUX ABUXKEHNA NPOTUBOMNO-
noxHbl. [Mpn “nonatHom” fBUXKEHWN, AHEM, U3MEpPsEMbIi 06BEKT B 0OpaTHOM mopsf-
ke npoxoanT obnacTu (HanpaeneHnusi!) NPOCTPaHCTBA, NPORAEHHBIE B NPSIMOM MOPSAKE

HO4YbIO.



310 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax

160

140
120

100 I
80

60 I

40—

20

O————F7T—TT—T—— 7T T T T T
-6 -4 -2 0 2 4 6

Puc. 21-3: 1-ii onbIT ¢ “acppekTom nanungpoma”. MocnesoBaTesbHOCTE O4HOMUHYTHBIX
“IHEBHBbIX" MMCTOrPAaMM C BbICOKOI BEPOATHOCTHIO CXOfHa C 06paTHOI (MHBEPCHOI) no-
CNEefOBATENBHOCTBIO “HOYHBIX FMCTOrPaMmMm, B OMNbITE C NBMEPEHNEM afbda-aKTVBHOCTM
239Py cueTunkom 6e3 konnumatopa 23.04.2004 r. (kpuBasi 1). Bes nusepcun, T.e. npu
CPaBHEHVN MPAMBIX AHEBHBIX N HOYHBIX PALJOB, (KPUBasi 2) CYHXPOHHOTO CXOACTBA HET.
Abcuncca — MHTepBanbl = PasHOCTb HOMEPOB (MUHYTHbIX) ructorpamm. OpanHata —
YMCNO CXOAHBIX Nap, COOTBETCTBYIOLLEE AAHHOMY WHTEPBAY.

OTcrofia BO3HUK NaH OMbITA: CPaBHEHME Psifia NOCNEOBATENbHbIX -
CTOrpaMm, MOCTPOEHHBIX MO pe3yabTaTam u3amepeHuii ot 6 4 go 18 4 Tou-
HOro MecTHOrO (T.€. JOArOTHOrO) BpeMeHHU C “MHBEPTUPOBaHHLIM ', T.€. pac-
MOJSIOXKEHHbIM B ODPaTHOM MOpsiiKe, PAAOM MMCTOrPaMM, MOCTPOEHHBIX MO
pesynbTaTam m3mepenunii ot 18 4 go 6 4 cnegyoWUX CyTOK.

Bmecte ¢ B. A. lMaH4yentoroii mMbl oCyLlecTBUAN 3TOT NnaH. Basanm psg,
OLHOMUHYTHBIX [MCTOFPaMM, MOCTPOEHHbIX MO un3MepeHusiMm  anbda-
aktueHocTy 23Pu cuetunkom 6e3 konnumatopa 23 anpens 2004 r., n no-
JeNunn ero Ha age 4actm — ogHy ot 6 4 go 18 4, apyryio ot 18 4 go 6 4
24.04.2004 r. — BCe TO4HO (B0 CEKyHA) MO MECTHOMY LOJIOTHOMY Bpeme-
Hu. MNocne atoro “nHBepTUpPOBaNN’ psf HOUHBLIX FTMCTOrPaMM U CPaBHWAN
npsAMOli psf LHEBHBIX, C UHBEPCHbIM PSAOM HOYHbIX. KoHTposiem Obino
CpaBHeHMe ABYX PAfoB De3 MHBEPCWIi.

Pesynbrat 6610 “notpscarowum’! O npuseger Ha puc. 21-3.

S nonyuun stoT pesynstaT 31 gekabpsa 2007 r. m nocnan ero B Ka-
yectse Hosoropnero nosapaenenuns B. A.lMNanueniore n M. C. Manveniore
(yexaBwum Ha Hoebiii rog 8 Poctos).

3TOT pe3ynbTat, Cpean NPOYEero, 3aMedHaTeNieH N METOANYECKN — Ofi-
HI 11 Te XKe rMCTOrpaMmbl, CPABHNBAOTCA ‘NMPU MPOYNX PABHLIX YCAOBUAAX
OfHVM 3KCMEPTOM U PEe3ynbTaThl 3aBUCAT NMWb OT MOPsSigKa rMCTOrpamm
B psigax. CXOACTBO MpsIMOro psifa AHEBHbIX MMCTOrPaMM C WHBEPTUPOBAH-
HbIM PSIZlOM HOYHbIX FUCTOrPamMM DbINIO TaK BEJIMKO, CTOJb SIPKO BbIPAXKEHO,
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cTonb ybeAnTeNbHO, 4TO CNefOBafo NpU3HaTh, YTO CMeLleHne 3eMamn no
OKOJIOCOJIHEYHON opbuTe Mano BansieT (eCiM BANSIET) HA CXOACTBO FMCTO-
rpamm. JdekT nannHapomMa o3Havan, 4To ropma rmcTorpamm onpege-
NAETCA 3KCNOHNPOBAHNEM N3MEPAEMOTro O6'beKTa OTHOCUTEJIbHO OAOBOJIbHO
CTabuAbHBIX 0bnacTeli NpOCTPaHCTBA.

CocTtosiHne alichopun OT NONYUYEHHOrO pe3ysibTaTa AOBOALHO CKOPO CMe-
HUJIOCh Y MEHS MPUBbIYHLIM COCTOSIHUEM COMHeHuii. 9 nposepsin 3T0T 3ch-
(hekT Ha CaMbIX Pa3HbIX pe3ysibTaTax U3MEPEHUl B CaMbIX Pa3HbiX BapuaH-
Tax OMbITOB. ITUM 51 3aHUMancs Beck 2008 rog, 1 NPoAOAXKAO 3TN 3aHATUS
n ganee. [1pn MHOrOKpaTHLIX NpoBepKax, ‘3¢ pekT NanMHLpoMa’ He TONbKO
He “ncyes’, HO ero JOCTOBEPHOCTL CTana beccrnopHoi u ObINo 0bHapyxe-
HO MHOro BaXkHbix 0bcTosaTensCTB. OTKpbiTue “achbcbekta nanuHgpomos’
NO3BOJNJIO, HAKOHEL, NOAYy4HYNTb AOCTATOYHO CTpOI7IHyIO €ANHYIO KapTUHY
cBsA3eli popMbl rMCTOorpamMmm ¢ KocModpusndeckummn gakropamn. BoisicHe-
HIIO “HOBBIX OBCTOSATENBCTE' 1 MOCTPOEHNIO 3TON KAPTUHbLI U MOCBSILLEHA
[afee aTa rnasa.

21.1 3SddbexT nanungpomos Habnwgaerca 8 moboe Bpems roga n
He 3aBucuT ot reorpadmyeckux koopauHart. OnbiTel BO Bpe-
meHa PasHnogeHcteuii n ConHuecrostwii. NManuHgpomsbl npu
u3mepenusix B Antapktuke n B Apktuke. Otcyrcreue nanuvH-
OPOMOB NPy M3MEPEHMUsIX C HEMOABUXHbLIM KOSI/IMMATOPOM,
HanpasneHHbiM Ha MonsapHyo 38e3ay 1 BpawaemMbiM KOMAN-
MaTopOM, MOCTOSIHHO HanpassneHHbiM Ha ConHue

MepBbili BONPOC, BO3HMKLLINA npu oDHapyxeHun 3¢pdekTa nannHapoma,
ObIN HACKOABLKO 3TOT 3hPeKT 3aBUCUT OT BPEMEH roga, OT HAKJIOHA 3eM-
Holi ocn? OueHb CKOpO ObINO NOKa3aHO, Y4TO TaKOW 3aBUCMMOCTM HET —
NasvHLPOMbI OLNHAKOBO JIETKO MOJYYAIOTCS NPU aHaNN3e pe3ysbTaToB U3-
MEpEHUNIA, BLINOJIHEHHBLIX B Pa3Hble Ce30Hbl. Haubonee 4yeTko 31O BUAHO B
KpaliHUX COCTOSIHUAX Npu rogu4HomM asuxennn 3eman sokpyr ConHua —
Bo BpemeHa PasHogencTsuii n Convuectosanunii. Kak sugHo n3 rnasbl 16,
A MHOTO 3aHMMAJICSt 3TUMU COCTOSIHUAIMU, MbITAsACh CBA3aTb U3MEHEHUS
pOpMbI rMCTOrpamMM C W3MEHEHUSIMU COOTHOLUEHWUS CBETIONO W TEMHOrO
BPEMEHU, HANPABEHNEM ABVKEHUS 3EMN NO OKOJIOCONHEYHO opbuTte OT-
HOCATENIbHO TOYEK BECEHHEro m OCeHHEro paBHOp'eHCTBVIVI. B OCHOBE 3Tunx
nonbLITOK ObI1O yoexxaeHmne B nepeocTeneHHoii BaxxHocTu CosHua, Kak dhak-
Topa, onpegensitowero popMy rucrorpamm. HesaBncuMOCTb MposiesieHuns
sppekTa NAaNMHAPOM OT CE30HOB, OT MeCTa 3eM/M Ha OKOJIOCOSTHEYHON
opbunTe 03HaYAET BTOPOCTENEHHOCTL NOAOXKEHNST CONHLA OTHOCUTENBHO ro-
pV30HTA KakK Takoro dgpakTopa.
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Mposienenune acpcpekTa NaMHAPOMA B LHU BECEHHErO U OCEHHEro pas-
HO.EI.eHCTBI/Ii?I 1N NEeTHEro n 3MMHEro COJ'IHLLeCTOﬂHI/IVI NANHOCTPUPYIOT PUCYHKIN
21-4-21-7.

Ha npumepe atoro onwita (puc. 21-4) npusoxy nogpobHoe onucavme
PacyeToB, HEODXOANMBIX AN BOCNpON3BeaeHNs 3 deKTa NaJvHAPOMOB.,

Bbin B38T 13 kOMNbIOTEpHOrO baHka maccue ¢ wugpom r050908.dat
— pe3ynbTaTbl OAHOCEKYHAHbIX W3MepeHWiA anbda-akKTUBHOCTY
239Py, 6e3 konnnmatopa. Hauyano usmepennii — 12 4 49 mun 33 cek
MOCKOBCKOro 3umuero spemerun 08.09.2005 r. Ecin navats ¢ 40227
cekyHabl — byget 00 4 00 mun 00 cek 9.09.2005 r. Ewe yepes 12 cy-
ToK (86400x12=1036800 cexyHa) Oyaet 00 u 22.09.2005 r. Mpu yue-
Te reorpacdpuyeckux koopauHat Mywmno (54°50" c.w., 37°38’ B.4.)
no kanengapto Astrolab 22.09.2005 r. Connue BocxoanT B 6 4 15 MuH
n 3axoaut B 18 4 29 muH. MNpogomxkutensHocTs aHa = 12 4 14 muH.
Tounblii nongerb nosyyaercs 8 6 4 15 mun + 6 4 07 mun B 12 4
22 MUH MOCKOBCKOIO 3UMHero BpemeHu. “MctuHHble 6 4" no mectHo-
MYy BPEMEHW COOTBETCTBYIOT 6 4 22 MuUH No Mockosckomy. UcTuH-
Hble 18 4’ — B 18 4 22 muH. [pu nepeBoge 3TUX BpeMEH B CEKYH/bI,
nosiy4aeTcsi, 4to 6 4 JOAroTHOro (MEeCTHOro) BpeMmeHuW HacTynaer
Ha 1079187 cek ot Havana maccmsa. 18 4 — Ha 43200 cek nosxke.
“Hapesato” ot 1079187 cek oT Havana maccma oTpesku no 43200
cekyHg. lMNonyyato Habop maccueos no 43200 cekyna — nocnefosa-
TenbHo “neHb’ 22.09.2005 r., “Houb” ¢ 22-ro Ha 23.09.2005 r. v T.4.
3aTem nocpeactsom Excel ns npsimbix psagos n3rotaenneatro gonod-
HUTENbHbIA KOMMAEKT NHBEPTUPOBAHHDbIX. rlocne 4€ro, Kak O6b|‘-IHO,
MpyM MCMONbL30BaHWN NporpaMmbl JaBuHa [loxapckoro, npou3Boxy
MOCTPOEHME 1 CPABHEHWE FMCTOrpamMm pasHblx psagoe. [pu cpasHe-
HUW B BEPXHEN N HUXKHER CTpokax no 7 ructorpamMmm. pusoxxy npu-
Mep CpaBHEHUs 4ByX BapuaHToB: 1) cpaBHeHme ructorpamm “‘gemHb’
23.06.2003 r. — C WHBEPCHbIM PSAAOM FUCTOrpaMM ‘HouYb'c 23 Ha
24.06.2003 . n 2) Te xe psg 6e3 nusepcun. B nepsom cnyuae, npn
MpoxXoXaeHun pagos no 720 ructorpaMm B KaXkgoMm, ObIIo HallgeHo
363 cxopHbIX Napbl rucTorpamMmm, Bo BTopoM — 261 napa. lNonyuyeH-
Hble pacnpeieneHuns No NHTEpBanaMm npeacrasieHsl 8 Tabnuye 21-1
M Ha puc. 21-4.

Ha puc. 21-4 n B Tabnuue 21-1 BugHo Yetkoe nposieneHue >cpdekTa
NanvHAPOMa BO BPEMSI OCEHHErO PAaBHOAEHCTBUS. AHANOrMYHAs KapTWHA
HEOLHOKPATHO MOJIyYanach U ANsi BECEHHEro PaBHOLEHCTBUS,

To, 4TO 3(pPeKT NaNMHAPOMOB PaBHO MPOSIBASIETCS U B AHU PaBHO-
aeHcteuin (puc. 21-4) n 8 guun Connuectoanuin (puc. 21-5) o3Havaet ero
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Tabnuua 21-1: Yucno cxopHbIX nap rucTorpaMm npu CPaBHEHWN.

HE3aBNCUMOCTb OT HAKJIOHA 3eMHOIR OCH.

Tenepb HY>XHO OblNO BLIACHUTL: 3aBUCAT an 3DEKT NaAMHAPOMOB OT
reorpacpmyecknx KoopamHaT 1 cnocobOB N3MEPEHNIA, OT HANPaBAEHUS Bbl-
neta anba-yacTuy npy pagroakTMBHOM pacnage.

C 3700 uenblo 51, NpeXxkae BCero, MCNoJsb30Basl Pe3y/bTaThl, NONYHEHHbIE
C. H. LLanoBanosbim npu ero pabote B ApkTuke (B 3KCnegmumn Ha kopabne
“Akagemuk Pepopos”’) n B AHTapkTuke Ha ctaHuum Hosonasapesckas. B
MOJIYYEHHBIX UM PsifaX Pe3yNbTaToB U3MepeHnii anbda-akTusHocT 23°Pu
3hbdekT NanMHAPOMOB NPOABUACA BECbMA HYETKO. TO BUAHO Ha puc. 21-6
n puc. 21-7.

Takum obpazom 3dpeKT nanuHAPOMa NPOSIBAAETCS NPU PE3KO Pasnnd-
HbIX FeOrpanYecKnx KOOPAMHATAX.

DddekT nanuHgpoma Obii HallfeH, UCXOAA W3 KapTWHbI BpaLleHuns
3eman BOKPYr CBOEl OCWM N €€ ABMXKEHUS MO OKONMOCOSHEYHOW opbuTe.
EcrecTBenHas B CBSA3M € 3TM 3aja4a — NOCMOTPEThL NPOABASETCS U 3TOT
3hbdekT npu n3mepeHnsx anbda-aKTUBHOCTM C KOJJIMMATOPOM, Hanpas-
neHHbiM Ha lMonsphyto 3sesgy n Ha Connue. B camom gene, npu Hanpas-
JIEHUN HEMOABUXXHOIO KoLMMaTopa Ha [oasipHyto 38e34y 1 Npun BpaweHnn
KOJIMMATOPA Tak, YTO OH BCe Bpemsi Hanpaenen Ha CosnHue, HuBempyeT-
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Puc. 21-4: SdbcpekT nanuHgpoma BO BpeMs OCeHHero paBHogeHcTBusA 23.09.2005 r. Us-
Mepenus anbda-aktusHocTn 23°Pu 6e3 konnumaTtopa CpaBHEHNE PsAZOB rMCTOrpamMM:
1) “penb” (ot 6 4 po 18 4) npoTuB mHBEpTMPOBaHHON “Houn” (ot 18 4 22.09.2005 r.
[0 6 4 23.09.2005 r.); 2) “Houb” mpoTue mHBepTMpoBaHHoro “ansi’; 3) “menb’ npotue
“Houn”, oba papa 6e3 nHeepcun (cm. 5 siHapst 2008 r.).

120

100

Puc. 21-5: DdpekTbl nanungpoma B gHn 3umHero un JletHero ConHuectosiHunii 2004 r.:
1) “penb” 22 ntoHst npoTue “Houmn” 22 aekabps — oba 6e3 nHeepcun; 2) “aeHs” 22 nioHs
NpoTNB NHBEPCHON “Houn” 22-23 unioHs; 3) “AeHb”’ 22 uioHsA NpPOTNB NHBEPCHON “Houn”
22 pekabpsi; 4) “aeHs” 22 uioHs npoTtue “AHs” 22 pekabps, o6a pspa ructorpamm 6e3s
nHeepcun (cm. 7 n 9 sineaps 2008 r.).
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Puc. 21-6: 3dbcpekt nanungpoma npm unsmepenusix C.H.Lllanosanosa 21.03.2005 r.
anbcpa-aktusHocT 23°Pu Ha craHuun Hosonasapesckas B AHTapKThKe (70°47 1o.w;
11°49’ B.p8.): 1) cpaBHeHme ructorpamm psga “geHb’ ¢ rUCTOrpamMMamMu MHBEPCHOrO
psiga “Houb”; 2) To ke 6e3 nusepcun (cm. 7 ntons 2008 r.).
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Puc. 21-7: 2ddekt nanmHgpoma npu usmepennsx C.H.LLlanoeanosa 21.09.2000 r.
anbda-akTusHocT 23°Pu B ApkTuke, B paiioHe 82° c.w. u 174° B.4.: 1) cpasHeHne
rucTorpamMM psifa “gaeHb’ C rmcTorpaMmMamMu UHBEPCHOrO paga nocnepyrollei ‘Houn';
2) 70 xe 6e3 nusepcum (cm. 25 HosIGps 2008 r.).
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Puc. 21-8: 2ddhekT nanmHapoMa 4HETKO MPOSIBASETCS NpU  NU3MEPEHMsiX anbda-
akTneHOCTY 239PU CUETUMKOM C HEMOABMXKHBIM KOMIMMATOPOM, HAMPABNEHHBLIM HA 3a-
nag (“peHb’ npoTne nHBEPCHOM “HoUM — 1), N NONHOCTBIO OTCYTCTBYET NP NBMEPEHNAX
3.07.2005 r. ¢ KONNIMMATOPOM, COBEpLUAIOW UM OfAMH OBOPOT B CYTKM NO 4aCOBOW CTpesn-
K& Mpu NOCTOsiHHOM Hanpaenenun Ha ConHue 2) — Takxke “AeHb’ NPOTUMB NHBEPCHON

“Houn”. Ocm kak Ha npegbIaywmx pucyHkax. (cm. 19 sxeaps, 8 masi, 9 mas 2008 r.).
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Puc. 21-9: 3ddekT nanuHgpoma HeTKO BUAEH MpU U3MepeHnsx 6e3 konnumaTtopa u
OTCYTCTBYET MpU HanpaeBaeHnn konnumaTtopa Ha lMonspHyto 3e3py. Vlameperus anbda-
aktueHocTn 239Pu 17.06.2002 r. (cm. 22 mons 2008 r.): 1) 6e3 konaumatopa “geHs”
NPOTUB MHBEPCHON “Houn’; 2) To ke 6e3 mHBepcun; 3) KONAMMATOP HAMPaBneH Ha
Monsipuyto 3Be3gy, “AeHb”’ NPOTUB MHBEPCHON “Houn'.

€5 cyTo4HOe BpalyeHue 3emau. [pn 3ToM npekpaiyaetcs “ckaHupoBaHue”
KOCMUYECKOro MPOCTPaHCTBA. 3a4aqa 3Ta Takxke Obina ObICTPO BbINOAHEHA.
Mpw Takoii nocTaHoBKe N3MepeHunii 3¢pdekT nannHgpoma He Habnrogancs.

Ha puc. 21-8 BugeH yeTkuii 3dpdekT nanmHapoma npu u3MepeHusix ¢
MCNOJIb30BAHUEM HEMOABUXXHOIO KOJNMMATOPA, HAMPABJIEHHONO Ha 33|'|ap,
U MOSIHOE OTCYTCTBUE 3TOro 3pdeKTa Npu OAHOBPEMEHHBIX U3MEPEHUsIX
anba-akTreHOCcTU 2°Pu ¢ KONNMMATOPOM, MOCTOSHHO HaNpaBJIeHHOM Ha
ConHue.

Ha puc. 21-9 npeacrasnen pesynstat noucka 3dhekta nanumHipoma
npu N3MEPEHNSIX C KOJUIMMATOPOM, HanpasieHHbiM Ha [lonsphyto 3Be3gy.

21.2 3JddexT “nonycytouHbix” nanMHApPOMOB Hab1IOOAETCS B ONbl-
Tax ¢ usmepenusimu anba-aktustoctn 232Pu ¢ spauennem
KOJIJIUMATOPOB NMPOTUB HACOBOW CTPEsIKU

N3 Bcero ckazanHoro Bhbiwe cnegyet, 4To 3hdeKT nanuHapoma CocTouT
B NoAobum psaa “AHEBHbIX FUCTOrPaMM M WHBEPTUPOBAHHOMO PsAAa ‘HOY-
HbIX. BbINO €CTEeCTBEHHO OXMAATH, YTO B ONbITaX C UCMNOJL30BAHNEM Bpa-
LAEMbIX KOJUIMMATOPOB, COBEPLUAIOLLMX HECKObKO 0BOPOTOB MPOTUB Ya-
COBOIA CTPeJIKW B CYTKW, NaJIMHAPOMHbIMU OYAYT NCKYCCTBEHHBIE “'OHEBHbIE"
1 “HOYHbIE" psigbl rMCTOrpaMm. S MpoBen COOTBETCTBYIOWMI aHANN3 psi-
OB u3mepeHnii B onbitax 2004 r., B KOTOPLIX 4UCIO ODOPOTOB NMPOTUB
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Puc. 21-10: Mpn BpaweHnn kKonammaTopa, COBepLuatowero emecte ¢ 3emneii 4 obopoTa
B CYTKU NMPOTMB YACOBOI CTPeNkKu, “NCKYCCTBEHHbIE CYTKM' ' paBHbl 6 Yyacam. MowHblii ad¢p-
heKT MosyCyTOHHOrO NajvHAPOMa Hab/OAAETCS NPy CpaBHEHUN PsigoB “AHeBHbIX  3-X
4acoBbIX FMCTOrpamMMm C psAamMK VHBEPTUPOBaHHbIX (1) n He HabnlopaeTcs npu cpasHe-
HUN C PSAAMU HEVHBEPTMPOBaHHBIX (2) 3-x YacosbiMK “HOYHBIMKM rucTtorpamm. Cymma
asyx onbiTos 29-30 n 30-31 masa 2004 r.

4acoBoii CTpenke Obino pasHo 4 (Tpn obopoTa koANMMAaTOpPa NJKOC OfMH
obopot camoii 3emau). B aTom onbiTe, Kak SACHO, “MCKYCCTBEHHbIE CYT-
k' npogosikatotcs 6 yacos, “geHb '— 3 4aca n 3 yaca “Houb’'. CHavana s
onpeaenna Havano psina N3MepeHuii TO4HO B 6 4 MeCTHOro BpemeHn. 3a-
Tem “Hapesan’ ganbHEAWVA BPeMEHHOW Psif, OAHOMUHYTHBIX FMCTOrPamMm
Ha Tpexyacosbie oTpe3kn (no 180 rucrorpamm B oTpeske). Bce HedetHble
OTpe3Kn Oblanm MCKyccTBeHHbIMU “AHsMKU’. Bce yeTHble — “Houamn'. To-
CJ/ie 3TOrO NPUrOTOBMI UHBEPTUPOBAHHLIE HOUYHbIE OTPE3KM N CPaBHU BCE
[HEBHbIE psifibl TUCTOrPAMM C WHBEPCHBIMU U MNPSMbIMN HOYHbIMUN OTpPE3-
kamu. CymMMapHbie pesynbTaThl 3a 8 “UCKyccTBeHHbIX cyToK  (3a 48 vacos)
npeacTaeierbl Ha puc. 21-10.

21.3 Ha npoTvBONOAOXKHBIX KOHLAX AMAMETPOB OKOOCOSHEYHO
opbuTbl, T.e. POBHO 4epe3 nosroga, AHEBHbIe Psifbl rMCTO-
rpaMm OZHOU CTOPOHbI CXOAHbLI C HOYHLIMWU psiJAMU APYroii
6e3 unBepcwuii. MonyroguyHbie nanvMHgpoMBbl

Npesi ueneHanpaBiieHHOro N3yYeHWsl NOMYrOAWYHbIX MNaJMHAPOMOB Mpu-
Hagnexut M. H. Konppawosoii. Bo3amoxHoe nposiBfieHne nonyrogu4Hbix
NajnHAPOMOB crefyeT u3s cxem puc. 21-1 n puc. 21-2. lposieneHne no-
JIYroAVYHbIX MaJMHAPOMOB BUAHO Y>e Ha pucyHkax 21-4 u 21-5. Ha atux
prCyHKax BUAHbI HE TONbKO 3hheKThbl NanuHgpoma B aHu PasHogeHCTBWI 1
ConHuecTosHuii, HO 1 3cbekTbl “‘nonyrognyHblx’ NaAMHAPOMOB: CXOACTBO
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rMCTOrpPaMm Ha NPOTUBOMONOMKHBIX KOHLAX ANAMETPA OKOJIOCOJTHEYHOI Op-
6utbl. Tak Ha puc. 21-5 cxopHble ructorpammel 22 unoHa u 22 aekabps
Habnogatotcs npu cpasHenun psigos: 1) “aedb” 22 uions ¢ “Houbto” 22
aekabpsi oba Be3 nHBepCumn; 3TOMy COOTBETCTBYET MOJYHEHHOE B 3) TO, 4TO
“meHb’ 22 MIOHS He CXOAEH C WHBEPCHOW “Houbto' 22 nekabps; u 2) “peHb”
22 NIOHA CXOfEH C “HOUBK' 22 WIOHSA C UHBEpPCUEl — 3TO "HOPMaJibHbIN
najiMHAPOM — OH BMOJIHe BbipaxkeH B ConHuecTosiHum. A n3 pesynbrata 1)
NOHATHO, 4TO — 4) Be3 nHsepcun "aeHb’ 22 MIOHA He cxopeH ¢ “"gHem’ 22
nekabps. DTn 3aKOHOMEPHOCTY Dbl BOCNPON3BEAEHbI HEOLHOKPATHO.
MoxxHO HanomHWTb, 4TO B r1aBe 16 51 yxe BMAEN 3aKOHOMEPHOE CXOf-
CTBO MMCTOrPaMmM OCEHHErO PaBHOLEHCTBUS C MMCTOrPaMMaMmn BECEHHEro
1 HaobopoT. Ho Torga s nHaye onpegensn NOHATWsA, rOBOPWA O ‘MEpBOii n
BTOPOIA NONOBMHE CYyTOK' nan Ha3biBan ‘AaHem”’ n “HoublO' CBETNOE U TEM-
HOE BPEMS CYTOK. DTO, NO-BUANMOMY, U SIBUAOCH NPUYUHOR HEAOCTATOHHOM
ONpeaeneHHOCTN ODHAPYXKEHHbIX TOrAa 3aKOHOMEPHOCTEIA.

21.4 [pu n3mepeHusix C KOANMMATOPaMu, HarnpasneHHbLIMU Ha 3a-
nag navm Ha Bocrtok, nonycytouHble nanvHApPOMbI 3aBUCAT
OT HanpasseHUs BblIETA asb(a-4acTuL NPy PaguoaKkTUBHOM
pacnage. “Crpena spemenn”

S pewnn, 4TO NpefCTaBNEHHBIE BbILLE CEPUM OMBITOB XapaKTepMsyoT 3d-
pekT nanuHApPOMa € JOCTATOYHOR NOAHOTON. MoXKHO BbIIO CuMTaTh fOKa-
3aHHBbIM, YTO (PpOpPMa FUCTOrpaMM OMPEAENSETCS MPEeNMyLIECTBEHHO OpU-
eHTaumein OTHOCUTENLHO HEM3MEHHbIX (Ha NPOTSXKEHWUM rofa), XapakTep-
Hbix obnactel (HanpasneHmMii) NPOCTPAHCTBA. 3aBUCMMOCTL POPMbI TCTO-
rpamm oT B3anmopacnonioxerus 3emnu, Jlynsl n ConHua, oT nonoxeHus
Nynbl n ConHua OTHOCKMTENBHO FOPK30HTA, O KOTOPbLIX LA pedb B npegbl-
LyLAX M1aBax, No-BUANMOMY, MEET BTOPOCTENEHHbIN XapaKTep.
Kazanoch, ocTanock CoBCeM HeMHOro — ybeaunTbes, 4TO 3TOT achekT
OAMNHAKOB NPV NCNOJNIb30BAHNN KOANNMATOPOB, HANPABJZIEHHbIX Ha 3ar|ap, n
Ha Boctok. OgHako, kak 0ObIYHO DObIBAET B 3KCMNEPUMEHTASIBHBIX NCCNEAO0-
BaHMSAX, CUTYaLUs OKasanock Gosiee cioxHoii. Mpossunock 310 B NioXoii
“Bocnpounseognmocti’’ apdpekTa NasMHAPOMA MpY U3MEPEHUSIX C STUMN
KONJTNMaTOpPaMn. VlHorp,a noNy4anancCb O4H€Hb HETKNE NAJIMHOPOMbI, NHOTAad
OHN 6bIJ'IVI BbIPa>Xe€Hbl HEAOCTATOYHO CUNbHO. ﬂ 3aMeTunn, 4TO 3Ta HEBOC-
MPOM3BOANMOCTb KakK-TO CBSI3aHA C OYEPEAHOCTHIO OTPE3KOB BPEMEHHbIX
PAJOB, YTO, MOXET ObITb, Ba)KHO MpeLLecTBYET /N "A€Hb ' WHBEPCHON “‘HO-
yy’ MK MHBEPCHAs "Houb npeawecTeyeT fHIO. [Tokazanock MHe Takxe,
4TO MaaMHApoMmbl Ans 3anagHoro n BoctouHoro konnumatopa “aHtrncum-
MeTpu4Hbl: y BOCTOYHOro KoNAMMaTopa nannHapOMbl NOAYHaOTCs, KOTrAa
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UHTEPBaJbl, MUHYTbI

Puc. 21-11: OcdpdekTbl nannHgpoOMOB Npu OLHOBPEMEHHBIX WN3MEPEHUSX anbda-
paanoakTueHocTu 23°Pu ¢ ncnonb3oBaHneM KOAIMMATOPOB, HaNpaBeHHbIX Ha BocTok
(A) n Ha 3anag (B). Vamepenns 22.09.2003-23.09.2003 r. A) “BocTok™: 1) “geHsb” npo-
TMB nocaeaytoweid nieepcHoii Houn (AEla.gmd); 2) “geHs”’ npoTue npeglecTsytoweii
nHeepcHoii Houn (AE2a.gmd). B) “3anap™: 1) “aexb”’ npoTue npefLuecTByOLW el NHBEPC-
Holi Houn (W3b.gmd); 2) “gens’ npotne nocnegytoweii nueepcHoii Houn (AWla.gmd)
(cm. 22 nions 2008 r.).

“AeHb’ npepliecTByeT MHBEpCHON “Houmn”, y 3anagHoro — HaobopoT — ko-
roa MHBEpPCHasi HOYb npeglwecTteyeT gHto. Hapo 6bi1o nposeputs obocHo-
BaHHOCTb 3TUX NPEANOAOKEHNT.

Ha puc. 21-11 BugHo, 4TO Npu n3mMepeHusix ¢ BoctouHelm konnnmaTo-
pOM YETKW NaNMHAPOM NPOSIBASIETCSA NPU CPABHEHNM MPSAMOTO psiAa rmcTo-
rpamm, NONYYEHHbIX Npu n3Meperun ¢ 6 4 go 18 4, 22.09.2003 r. (“gens”),
C MHBEPTMPOBAHHLIM PSAOM TMCTOTPAMM, MOJYYEHHbIX NPU N3MEPEHUSIX
c 18 4, 22.09.2003 r., go 6 4, 23.09.2003 r. ("Houb"). A npu cpaBHeHUN
NpsIMOro psifia “HOYHbIX ructorpamm’ (n3mepenus ¢ 18 4 22.09.2003 r.)
C NHBEPTVPOBAHHBIM PALOM MOCAEAYIOWAX “AHEBHBIX rucTorpamMm’ (n3me-
pennst ¢ 6 4 go 18 4, 23.09.2003 r.) acbdpekTa NanMHAPOMA HET.

MpoTMBONONOXKHAS CMTYaLMs — YETKWIA NaAnHApPOM nosiyyaercsa ¢ 3a-
NagHbIM KOIMMATOPOM MpY CPABHEHUN MPAMOrO psfga rmcTorpamm, nosy-
YeHHbIX npu nameperun ¢ 18 4 22.09.2003 r. go 6 4 23.09.2003 r. (“Houb")
C MHBEPTMPOBAHHLIM PSALOM TMCTOTPaMM, MOJYYEHHbIX NPU N3MEPEHUSIX
c 6 4 go 18 4 22.09.2003 r. (“geHb"); nanuHAPOMa HET NpuU CpaBHEHUU
NpsAMOro psia rmcTorpamm, NOJYYeHHbIX npu u3mepeHun ¢ 6 4 go 18 y
22.09.2003 r. ("peHb") C NHBEPTUPOBAHHLIM PALOM FMCTOrPaMM, MOJYHEH-
HbIX npu ¢ 18 4 22.09.2003 r. go 6 4 23.09.2003 r. (“Houb"). Vinn, bonee

JNIAKOHWNYHO!



Mnaea 21. “Manungpombr”. “Haxan kaban Ha Baknaxan” 321
) ) ) o) o) o) o) o)
(o8 (o8 [e 8 Qo (o8 Qo Qo (o
[ == . —E >E - >E —E - »E >E - >:
I | s | 2| s HIT | JZs | x| s
H T T Ea T H T 3 T
VR I L I e IR R LRI O R
el edles|2d| s elReF|es| 2| e
5 G 3 5 5% > o @ S s 2 s ®
S Re|laF || T S| pa|maF |08 |0F
o} o} ¢ ¢ o} [oa} ¢ ¢
S| K| @ ‘> 5 ‘> Q = | 5@ '> 5 '> =
s|l2e|Z22 ES|ER ;| Zz2e|z2g | ES|E®
z|E3|Ed|EZ|ES s E3|EJ|EZ|ES
29|98 |28 2| E|ag|9d Ng|as8
% - c - c ; c ; c 8— - = - E g = g =
= g [i4] g m o m S m IJ—: 8 m 8 4] o m oS o
s|mE|DfE|=2E|ZE Ss|omf|joifE |28 |2E
—6 33 23 16 23 —6 36 20 26 8
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—4 22 16 23 22 —4 22 6 20 18
-3 17 20 38 21 -3 10 24 24 28
-2 19 35 22 22 -2 18 14 32 22
-1 39 40 41 19 -1 24 58 63 38
0 40 142 109 57 0 72 158 162 72
1 19 32 26 21 1 26 22 40 30
2 24 15 16 21 2 22 18 14 24
3 21 18 11 18 3 28 18 10 32
4 25 15 13 25 4 14 26 34 18
5 23 18 16 23 5 14 22 26 30
6 20 20 12 16 6 20 16 12 24

Tabnuya 21-2: Viamepenns 22, 23, 24 ceH-

Ta6ps 2003 r.

Tabnaunua 21-3: Usmepenuns 22, 23, 24

moHsa 2003 r.

C BOCTOYHBIM KONAMMATOPOM MaJMHAPOM MONYYHAETCs, KOra [HEB-
Hble TMCTOrpaMMbl CPABHUBAOTCSA C MHBEPTUPOBAHHBLIMIY TMCTOrpam-
MaMu ocaeayroweii Houy, a ¢ 3anagHblM — KOrAa AHEBHbIE ru-
CTOrpaMmbl CPaBHVBAKTCSA C WHBEPTUPOBAHHLIMUA FUCTOrpaMMamMu
npeablayLen Ho4Yuy.

B 3Tux MHOroUNCNEHHBIX ONbITAX OB OYEHb CNOXKHbBIE BAPNAHTLI CO-
yeTaHuii CPaBHUBaEMbIX pPAAOB — WMHBEPTUPOBAHHbLIE U MPAMbIE HOYHbIE
pPsAAbl, MHBEPTUPOBAHHBIE N NPSAMbIE AHEBHbIE PAAbl, MPEALUECTBYIOLWMNE 1N
nocneayrowime npsamMblie 1 MHBEPCHbIE pAAbl — BO BCEX BO3MOXHbIX NO-
napHeix komMbuHauymsix. Monyyanace yanBUTENbHAS KapTUHA 3aBUCUMOCTM
appekTa NanMHAPOM OT HANPABNEHUS BblIETa anbda 4acTuy, OT Hanpas-
JIEHHOCTN KO/UTMMATOPOB. .. Hy>XHO ObIno ybeanTbes, 4TO 3TO He ownbKm
npeaB3sToCTN, Y4TO 3HeKThl BOCNPOU3BOANMSbI 1 JOCTOBEPHbI.
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—6 38 18 40 20 —6 16 26 14 30
-5 24 20 42 22 -5 14 18 40 20
—4 34 28 40 22 —4 6 22 22 22
-3 32 22 30 24 -3 16 20 30 26
—2 24 32 42 24 -2 16 22 38 20
-1 44 52 34 26 -1 14 54 48 14
0 60 142 148 60 0 40 160 160 38
1 22 30 34 26 1 12 28 40 28
2 34 18 14 16 2 14 16 22 24
3 36 16 20 12 3 6 10 20 22
4 48 16 18 26 4 14 20 22 20
5 32 6 10 22 5 24 18 16 18
6 24 14 26 26 6 16 14 16 10

Tabnuua 21-4: Wsmepenns 15, 16, 17 Tabanua 21-5: Vsmepenuns 24, 25, 26 cen-
nonsa 2003 r. Ts6ps 2003 r.

C aT0ii uenbio B HOsIbpe-pekabpe 2008 roga s caenan ewe ogHy bonb-
LUYIO CEpPUIO OMbITOB MO CXEME: CPAaBHMBAJ AHEBHbIE psfbl ‘3anagHbiX n
“BOCTOYHBIX" FMCTOrPaMM C UHBEPTUPOBAHHLIMU NPEALIECTBYIOLMMU U MO~
cneaylowmMmMn HoYHbIMK psagamu. Pesynbtathl ¢ HeobxogMMOR AOKyMeH-
TaJNbHOCTBLIO NpeAcTaBneHbl B Tabnuuax 21-2-21-5 u Ha pucynkax 21-12—
21-15. Tabnuupl 21-2-21-5 nokasbiBatoT ahheKThl NAAMHAPOMOB: pacnpe-
[E/IeHNs MO NHTEPBAAaM YNCA CXOAHBIX MNap rMMCTOrPaMM MpY CPABHEHUSX
NpsAMbIX “OHEBHLIX PSLOB C MHBEPCHBIMUN PAAAMM MPEALIECTBYIOWNX N NO-
CNeayoWMxX HOYHbIX PSAAOB, MOJYYEHHbIX NPU U3MEPEHUsX ¢ 3anafgHbiM 1
BocTouHbIM KOANIMMaTOpamu.

Pesynbtathl 3TX ONBITOB ObINM CTOMIL XOPOLIN, HTO 5 HE MOM OTKa-
3aTb Cebe B Y[OBOMBLCTBUM MPUBECTM 3TW MOYTA WOEHTUYHBLIE PUCYHKMU.
V0BONALCTBME 3TO ODBACHAETCS UMEHHO MX MAEHTUYHOCTLIO. [locToBep-
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Puc. 21-12: DdbchekThl NanvHAPOMOB Npu n3mMepeHnsix ansda-akTusHoct 23°Pu ¢ kon-
AuMaTopamu, HanpasneHHbiMu Ha 3anag un Ha Bocrtok. Vsmepenus 22, 23, 24 cen-
T6ps 2003 r. 1) 3anaa: “peHs’ npoTme npepwecTsytoweli nHBepCHOi “Houn'; 2) Bo-
CTOK: “AeHb’ MPOTMB nocnepytoLeli nHeepcHol “Houn’; 3) 3anaa: “aeHs’ NpoTue nocne-
Aytoweli nHBepcHoii “Houn’; 4) BocTok: “aeHb’ NpOTUB NpeALlecTBYIOWER NHBEPCHOIR
“Houn".
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Puc. 21-13: DdbchekTbl NanvHAPOMOB Npu n3mMepeHunsix ansda-akTusHoct 23°Pu ¢ kon-
NMMaTopaMu, HanpaefeHHbIMN Ha 3anag n Ha BocTok. Wamepenns 22, 23, 24 wnioHa
2003 r. 1) 3anap: “penb’ npotue npepliecTeytoweli nHBepcHoii “Houn’; 2) BocTok:
“neHp’ MpoTMB nocnepytowein nHeepcHoi “Houn”; 3) 3anap: “AeHb’ nNpoTme nocnepy-
fowei nHBepcHoi “Houn”’; 4) BocTok: “meHb’ NpoTWB NpepLIecTBYIOWEN NHBEPCHOM
“Houn".
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Puc. 21-14: DdbchekThbl NanvHAPOMOB Npu n3mMepeHnsix ansda-akTusHoct 23°Pu ¢ kon-
AVMaToOpaMu, HanpaesieHHbIMU Ha 3anag u Ha Boctok. Vamepenns 16, 17, 18 utons
2003 r. 1) 3anaa: “peHb’ MPOTMB NpeALLECTBYIOWERA MHBEPCHON “Houn”; 2) BocTok:
“peHp’ MpOTMB nocnepytowein nHeepcHoi “Houn”; 3) 3anap: “AeHb’ NpoTmB nocnepy-
foweil mHBepcHoii “Houn”’; 4) BocTok: “peHb’ npoTWB NpepLIecTBYIOWEN NHBEPCHOM
"Houn".
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Puc. 21-15: DdbchekTbl NanvHAPOMOB Npu n3mMepeHunsix ansda-akTusHoct 23°Pu ¢ kon-
nuMaTopamMu, HanpaeneHHbiMu Ha 3anag u Ha Bocrtok. Vamepenus 24, 25, 26 ceH-
T6ps 2003 r. 1) 3anaa: “peHs’ npoTme npepwecTsytowei nHBepcHOii “Houn'; 2) Bo-
CTOK: “AeHb’ MPOTMB nocnepytoLeli nHeepcHoi “Houn’; 3) 3anaa: “aeHs’ NpoTue nocne-
Aytoweii nHBepcHoii “Houn’; 4) BocTok: “aeHb’ NpOTMB NpeALuecTBYIOWER NHBEPCHOIR

“Houn".
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Puc. 21-16: DdbchekThl NanvHAPOMOR Npu n3mMepeHnsix ansda-akTusHoct 23°Pu ¢ kon-
NMAaTOPaMu, HanpaBfeHHbIMM HAa 3anag n Ha Boctok. Cymma 4-x oneiTos. 1) 3anag:
“meHp’ NpoOTMB NpepLIecTBytoOLell nHBEpCHON “Houn'; 2) BocTok: “aeHb” npoTtue nocne-
Aytoweii nueepcHoii “noun’; 3) 3anaa: “aeHs” NnpoTuB nocnepyiowel MHBEPCHOI “HO4N”;

o

4) BocTok: “geHb’ NpOTMB NpeaLuecTByOLWell NHBEPCHON “Houn'.
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Puc. 21-17: DdbchekTbl NanvHAPOMOB Npu n3mMepeHnsix anbda-akTusHoct 23°Pu ¢ kon-
NMMaTopamu, HanpaBneHHbIMU Ha 3anaf n Ha Boctok. Mamepennsa 16, 17, 18 aerycta
2003 r. O6o3HaueHums: W170803 Nel, 3anaa: “aens’” — ¢ 6 4 go 18 4, 17.08.2003 r;
W170803 Ne2, 3amap: npepglecteytowas “Hous’ — ¢ 18 4, 16.08.2003 r., go 6 u,
17.08.2003 r. Nneepcusa. W170803 Ne3, 3anag: nocnegywowasi “Hous’ — c 18 v,
17.08.2003 r., go 6 4, 18.08.2003 r. Wneepcua. E170803 Nel, Boctok: “meHb’ — ¢
6 4 go 18 4, 17.08.2003 r. E170803 Ne2, Boctok: npegwecteytowas “Ho4p” — ¢ 18 u,
16.08.2003 r., go 6 4, 17.08.2003 r. Vineepcna. E170803 Ne 3, BocTok: nocnegytowas
“Houb”’ — ¢ 18 4, 17.08.2003 r., go 6 4, 18.08.2003 r. NiHBepcus.
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Puc. 21-18: DdbchekThl NanvHAPOMOB Npu n3mMepeHnsix ansda-akTusHoct 23°Pu ¢ kon-
SiMMaTopamu, HanpasneHHbIMY Ha 3anag un Ha Boctok. Vamepenusa 17, 18, 19 aerycra
2003 r. O6osHaveHus: 3anag 1-2: “geHb”, ¢ 6 4 go 18 4, 18.08.2003 r., npoTue “‘nH-
BEpPCHON Houn” ¢ 18 4 17.08.2003 r. go 6 4 18.08.2003 r; 3anag 1-3: “maeHs’, ¢ 6 4 go
18 4, 18.08.2003 r., npoTne “nHeepcHOi Ho4n' ¢ 18 4 18.08.2003 r. go 6 4 19.08.2003 r.;
BocTtok 1-2: “penb”’, ¢ 6 4 go 18 4, 18.08.2003 r., npoTne “uHBEpCHOMN HOouM' ¢ 18 4
17.08.2003 r. go 6 4 18.08.2003 r.; Boctok 1-3: “gens”’, ¢ 6 4 po 18 4, 18.08.2003 r.,
npoTne “nHBepcHOi Houn” ¢ 18 4 18.08.2003 r. go 6 4 19.08.2003 r.

HOCTb “acuMmeTpuin’’ pe3ynbTaToB M3MepeHuid ¢ 3anagHbiM 1 BOCTOYHOM
KOJIIMMATOpaMu ellle sipye BUAHA Ha puc. 21-16, roe cymMMuMpoBaHbl pac-
npegeneHns 4-x NpeabiayLwmnx onbITOB.

OpHako, HECMOTpPS Ha AEMOHCTPATUBHOCTL MPUBELEHHBIX PE3Y/ILTATOB,
COMHEHUS Y MeHsl He ucye3anu. S caenan ewe OfHy Ceputo aHaJorMYHbIX
OMbLITOB — MPOAHANU3MPOBaN pPe3ynbTaThl u3MepeHuii ¢ 3anagHbim u Bo-
CTOYHbIM KOJIMMaTopamu, nposegeHHbimMu B asrycte 2003 r. Ha puc. 21-17
n puc. 21-18 n306paxkeHbl pe3y/bTaThbl 3TOFO aHaNM3a.

Ha pucynkax 21-14 un 21-15 BMAHbI YeTKMe MaJVHAPOMbI MpU CpaB-
HeHnn “3anagnbix gHei” 17.08.2003 r. u 18.08.2003 r. ¢ npepwecTsy-
IoWMMu nHBepCHbiMn “Hodamin’ 16.08.2003 r. n 17.08.2003 r., n Takue
XKe YeTKME NanunHApPoMbl npu cpasHeHun ‘Boctounbix greir” 17.08.2003 r.
n 18.08.2003 r. ¢ nociegyowumy nHBEpCHBIMN “Hovamm” 17.08.2003 .
n 18.08.2003 r. MasnHApOMbI OTCYTCTBYIOT MpW CpaBHeHUM ‘3anagHoro
aHs'' 17.08.2003 r. ¢ nocneaytouweli nHeepcHoli Houbto 17.08.2003 r. n
“BocTounoro aus” 17.08.2003 r. ¢ npeawecTsytoweli MHBEPCHOR HOYLIO
16.08.2003 r.

2T cepyn OMbITOB MOATBEPAUIN 3aBUCUMOCTb 3(hpekTa najnHapo-
Ma OT HanpasJieHnsl BblNeTa anba-4acTul Npyu pagMoakTUBHOM pacnage.
BbiBog 0 Takoi 3aBMCMMOCTY, OCHOBAH HAa COBOKYMHOCTHU OMbITOB C HAaNPaB-
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NeHnem koannmatopa Ha lMonsiphyto 3834y, C BpalleHNeM KOAMMATOPOB
NPOTMB YAaCOBOM CTPENKN N NO YAaCOBOW CTPENiKe, KOMMNEHCALMeRn CyTOYHOro
BpaweHns 3eMJ'II/I B ONblTax C KOJAMMATOPOM, NOCTOAHHO HaNMpaBA€HHbLIM
Ha Connue.

Mopa3nTeNbHOCTL 3TOro heHOMEHa He HYXKAAETCA B NOAYEpKUBaHWN.
Kak n B apyrux cnyyasix, rnaBHbIM SIBASIETCA BOMNPOC O AOCTOBEPHOCTW.
BeposiTHOCTb HEBEPHOCTM 3TOr0 BbIBOAA KaXKETCs BeCbMa Manoii. B camom
Jene, Kak yxe Oblo oTMedeHo, npu nonydeHun 3dppekTa nanuHapoma
APONCXoANT CPpaBHEHNE OAHUX N TEX XKE& rMCTorpamMm. Pe3y}'|bTaT 3aBNCAT
Jnwb oT nopsaka ructorpamm B psgax. Camun sdpdekTsl 04eHb XOPOLWWO
BblPa>KeHbl — BbICOTbI MUKOB B pacnpeAeneHnsaX Npyu Haau4Yun NajnHapo-
MOB CYLLECTBEHHO MPEBLILIAKT YpOBeHb "koHTponeli’” — (Hampumep, 160
npotue 40 Ha puc. 21-18 wnan, ewe pesuve, 600 npotus 200 Ha puc. 21-
16). DdbchbekTbl 0O4EHb XOPOLWO BOCNPOM3BOLMMbBI — 3TO BUAHO HA NOJHOM
OAHOTNUNHOCTU, CNEUNANIBHO UNNKOCTPUPYIOLWNX 3TO O6CTOHTeﬂbCTBO, MHO-
FOYNCNEHHBIX PUCYHKOB 3Toli nocneaHeli cepun. Ewe pas — Ha kKaxgom
pucyHke cobnogaetcsa npuHuun “koHTposb’ — “onbiT’. OpHa KpuBas —
6e3 acppekTa nasMHAPOMA — MOJSYHEHA ‘MPU NPOYNX PABHbIX YCJIOBUSAX C
OPYroii, rae adpdekT ecTb.

OAaHaKo, Kak 1 NONAraeTca B SKCNEPUMEHTANIbHbLIX UCCAEA0BAHMSAX, "'Ha
camom fene’ cutyauus okasanack bonee cnoxHoii. Beero s cagenan okono
20-Tu Takux onbiToB. B 3-x onbiTax pesynbTathl 6b1IM HEBbIPA3UTENBHBIMN.
B ogHom pesynbtat 6bIn YeTko obpaTHbiii: “Ha “Boctoke” geHb 6bin cxo-
[€H C npeaplayLeid NHBEPCHON HOYLIO, a Ha "3anage’ C nocnenylowei. . .
J1u “Heypaun’ HUCKONBLKO HE YMEHbLUAKT JOCTOBEPHOCTN MPEAblayLinX.
C s1um Hapo “pasbupatbcsa’. .. 9 octaBnio 3Ty “pasbopky’ Ha Oyayuiee
— Ha CUCTEMATUYECKOe WCCNeAOBaHWE 3TOrO YAMBUTENLHOrO heHOoMeHa.
ViccnenoeaHuns, KOTOpoe, €Cn HE CMOTY BbIMOAHNUTL CaM, BbIMOAHAT Npea-
CTaBUTENN APYIrUX NOKONEHMWIA.

YT0 e 370T heHOMeH 03HauaeT? 51 He roBOpIO 3aech O ‘MexaHname' —
duzuke 310ro apbekTa, a TONLKO 0 PEHOMEHONOrNHECKOM CMbIChe. ""Pu-
3uKa" aToro dpeHomeHa — geno byayuwiero. A beHOMEH O3HAYaeT, YTo npu
N3MEPEHNAX C KOANMMATOPOM, HanpaBieHHbIM Ha 3anaj, KaXkablil HOBbI
[IHEBHOII pAf FMCTOrPaMM MOXOX HA MHBEPCHbIA PAD NpeabigyLesi Houu,
a npu HanpaeaeHun Ha BocTok — BpeMeHHOl psf, AHEBHbIX rMCTOrpaMm
CXOA€H C MHBEPCHbBIM BPEMEHHBIM PAAOM TMCTOrpaMm ﬂOCﬂe,qnyLL{el;i HO4YU.
loBopst noaTmueckm: “3anag cmoTtpuT B npownoe, a Boctok B — Oyaywee”.

Y70 MOryT 3HaunTL 5TK cioBa? To, YTO HaLLY CXEMY HY>KHO AONOSHNATL?
B "3anagHom konnumatope”’ gHeM anbga-yacTuubl BbLAETAKOT B OLHOM 1
TOM >KE€ HamMpaB/ieHNN C CYTOYHbIM BpalleHNeM 3eMJin N NPOTUBOMNOOXK-
HO €€ ABVKEHUIO MO OKOJOCOMHEYHOW OpbuTe, a HOYLIO OHU BbLINETAIOT
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Puc. 21-19: CxemaTuyeckoe n3obpakeHne 3aBMCMMOCTN NaNNHAPOMHLIX 3PPeKTOB OT
HanpaBneHus BbiNETa anba-yacTul B OMbITaX C KOMAMMATOPaMM, HAMPABNAEHHbLIMY Ha
3anag u Ha BocTok. Psig ructorpamm, nony4aembix ¢ 3anagHbIM KONAMMATOPOM NOXOXK
Ha MHBEPCHbIA pap rucTorpamMm npegbiayweii Houn. Pag ructorpamm, nosfyd4aemMbix €
BOCTOYHBIM KONIMMATOPOM NOXOXK HA NHBEPCHBIN PSA FUCTOrPamMmM NOCAEAYIOWER HOHN.

MPOTUB BpaLLeHUst 3eMAM BOKPYT CBOW OCW U NPOTUB HAMPaBEHNS €€ 4BU-
XKEHUsS1 N0 OKONOConHeuHol opbute. A B “BocTouHom konnumatope” aHem
anba-4acTuLbl BbIIETAIOT MPOTUB BPalueHUst 3eMAM 1 MO HaNPaBAEHNIO
OBVKEHUS MO OKONOCONMHEYHOW 0pbuTe, a HOYLIO — BbINET anbga-yacTuy,
MPOMCXOANT COHAMNPABAEHO N C CYTOYHBIM BpaLLeHneM 3eMnun n C ee 4Bu-
)KEHMEM MO OKOJIOCOJSTHEYHO opbuTe.

S nonbiTancs n3obpa3uTe aHTUHANpPaBREHHOCTL 3anaaHoro n Boctou-
HOrO KOJIMMATOPOB Ha puc. 21-19.

CxeMy KOHEYHO HY>XHO AonoNHUTL. Ho. .. Mbl n3yyaem BOBCE HE CKOpPO-
CTU 3TUX ABVXKeHMWiA. Mbl CMOTPUM, CKONLKO 4aCTWL, BbIIETAET B PasHbIX
HanpaBfIEHNSIX WKW, €L TOYHEE, BOBCE HE CKOJIbKO WX BbUIETAET, a Kak
N3MEHSIETCS TOHKAs CTPYKTYpa CrekTpa amnantys (pnaykTyauunii B 3aBucu-
MOCTU OT HAamNpaBfeHUs UX BbLIETA.

A ©e3 KonnMMaTopoB asnbda-4acTuLpbl BbIIETAIOT PABHOMEPHO BO BCEX
HanpaeneHnsix? Kro-Hubyab 370 Buaen? 310 MOs faBHSAA MedTa — nocra-
BUTb TaKOI OMBbIT C OLHOBPEMEHHOW perucrpauuneid BblaeTatowmx anbdga-
YyacTuy n3 obpasLa, HaXOAALLErocs B LEHTPeE WapoobpasHOro geTekTopa. . .
Tak nnn vHaue, HO BocTouHbIli KONIMMATOP — 3TO NOTOK anbkda-4acTuu,
BbINIETAOLWMX 'HABCTpedy NOTOKy Bpemenn’'. 3anagHblii — NOTOK anbda-
YacTuy, HanpasseH ‘Bcneg yxopswemy spemenn . .. OpgHako, ofHaKo:

JHeM 1 HOYBIO OHU MEHSIOTCA MEeCTaMUn OTHOCUTENBLHO HaMpaBJieHUS
LBUXKEHUSI MO OKONOCONHEeYHol opbuTe. .. Kak 310 gonxHO nposs-
NATHCA B NaAMHAPOMax?

N Boobuwe, kak obbIYHO, XO4YeTCsi cnpocuTh: ‘Kakoe geno’... Kakoe
neno ¢popme rucTorpaMmM A0 OKpyxKatowero npoctpaHcTea? M npn atom
Hago He 3abbiBaTb, YTO peyb WAET O npoueccax Jitoboi npupoabl. Tak
HYTO HE HAaAO KOHUEHTPUPOBATbLCA HA NOCTPOEHNAX, CBA3AHHbLIX C Cbl/l3VIKOI7I
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anba-pacnaga namn pusnKoii WYMOB B rPaBUTALMOHHONR aHTEHHE. . .

PeHOMEH 03Ha4aeT, YTO U3MeHeHUsi (POPMbl MUCTOrPaMM CBSI3aHbl HE
MPOCTO C BpauieHneM 3eMau BOKPYr CBOE OCH, @ C U3MEHEHUSIMU OPUEH-
Tayuu Hawmx obbeKTOB oTHOCUTENbHO CONMHLA N HEMOABMXHbIX 3Be3a. B
CaMOoM i fiesie, BEPHO 3TO nocniefHee yTeepxaermne? B onbitax ¢ konnnma-
TOPOM MOCTOSAHHO HanpaeneHHbiM Ha ConHue n Ha MonsApHyto 3Be3ay ncye-
3al0T CyTOYHble nepuogbl. Ho nsmeHeHns popmbl rucTorpamMmm npogfosiKa-
totcst. bes cneymanbHOro aHann3a HUKaKMX XxapakTepHbIX U3MEHEHNT “npu
octanoske Connua’ nnu “npekpawernn’ Bpawenns 3emnn (Npn Hanpas-
nernn Ha MonsipHyto 3Be3gy) He 3ameTHO. 3HaunT, POPMbI FUCTOrPaMm
N3MeHsATCs ‘camn no cebe’ — “No TepMOAMHAMUYECKMM NprUYMHaAM' 1 KX
dopmMy BHewHne dakTopbl Auwb “‘mMogynupytoT 7

OueHb CTPaHHO — MOYEMY B OMbITAX C MOJYCYTOMHLIMU MasVHLPOMA-
MU He BuAHbl 3Be3fHble cyTkn? [lodemy HeT 4-x MUHYTHBIX CABWUrOB B
naaungpomax? lotomy, 4TO Ham He BaxkHbl B 3dphekTax NannmHipOMOB
OPWEHTALMN OTHOCUTENBHO HEMOABUKHBLIX 38347 A TONLKO OTHOCUTENBHO
ConHua? 370 6bI10 BbI CTpaHHO — KaK TOrAa OBbBACHWTL NOAYrOAMYHbIE
nanuHgpombl? CosHue ¢ nepmogoM ee BpaleHus B 25-27 cyTok... Ye-
pe3 nonroga Conxue yxe “He 10". VI MHOro elle BONPOCOB BO3HMKAET npu
obayMbIBaHNM 3TUX Pe3ynbTaToB. A eCTb y MeHs1 ‘)KN3HEHHbIA onbIT —
Ha KaXKAblll TaKO BOMPOC HY>KHO Bpemsi, n3mepsiemoe rogamu. Bot ecnn
YOACTCS CAENATh KOMMBIOTEPHYIO MPOrpaMMy, 3aMEHSIOLWYIO 3KCnepTa npu
aHaau3e rncTorpamm. ..

Npwn Bcem 3TOM CnegyeT HaNOMHUTL ONbITbI € 3anagHbiM 1 BocTouHbIM
konumatopamu 2003 roga (rnasa 12). 9 nony4wn Toraa odeHb BaXkHbIl
pe3ynbTaT: psif TMCTOrPpaMM, PerucTpupyemMbix npy n3meperusix ¢ Boctou-
HbIM KOJIIMATOPOM, NOBTOPSAETCA MpU U3MepeHusix ¢ 3anagHbIM KOSINMa-
TOPOM C NEPUOAOM, PaBHbLIM NOJIOBUHE CYTOK, bonee Toro, 718 MuHytam —
NOJIOBMHE 3BE3AHbIX CYTOK. CXOAHbIE TMCTOrpaMMbl MOSIBASIOTCS MO Mepe
TOrO, KaK OfjHU U Te Xe y4acTKn HebecHON cdepbl NPy CYyTOYHOM BpaLLEHUN
3emsn nonagatot B ‘none 3perunst’” ot Boctounoro konnumartopa k 3anag-
HOMY. TaK, UTO CABUI HA MOJIOBUHY CYTOK YXKE He SIB/ISIETCA HOBOCTbIO. 91
cgenasn Torga BbiBog: popMa rmcTorpamMmm OnpenesisieTcs y4acTkom Hebec-
HOW ccpepbl (51 roBopun Toraa “kapTuiHbl 3Be3LHOMO HebAa'), B HanNpaBseHUN
KOTOpOro BbineTaloT anbda-yactuybl. Octasum ewé pas He3 obcyxaeHns
BONpOC: “Kakoe feno afibdpa-4acTuuam, BbIIETAOWMM MPYU PaanoaKkTnB-
HOM pacnage 4O HanpaBJieHUsi OTHOCUTENLHO HebecHoli cdhepbi?’. OTme-
TUM JINWb, YTO B 3TOM MOJIYCYTOUYHOM CLABMIe eCTb HEKOTOPAasi aHaaorus ¢
obcyxaaembiM 3¢peKTOM NasaNHAPOMOB.

WTak, HYy)KHO ObIIO Kak-TO OOBEANHNTL LBA MPOSIBAEHNS aCMMETPUN
BO BPEMEHN — TO, YTO CXOfHbIE MMCTOrpaMM nosiBAstoTCA “Ha 3anage’ Ha
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1-e cytkn | “BocTouHbI peHb’ 1,2,3,4,5,6,7
“3anagHas Houb' 1,2,3,4,5,6,7
“BOoCTOYHas Houb 7,6,5,4,3,2,1
“3anagHbili gens’ 7,6,5,4,3,2,1

2-e cytkn | “BocTOuHbIV genb” 1,2,3,4,5,6,7
“3anagHas Houb' 1,2,3,4,5,6,7
“BocTOYHas Houb 7,6,5,4,3,2,1
“3anapgHbili gens’ 7,6,5,4,3,2,1

3-u cytkn | “BocTOuHBIN geHs” 1,2,3,4,5,6,7
“3anagHas Houb' 1,2,3,4,5,6,7
“BocTo4Has Houb' 7,6,5,4,3,2,1
“3anapgHeili gens’ 7,6,5,4,3,2,1

Tabnuua 21-2: [1Ba nposiBNeHUst aCUMMETPUN BO BPEMEHMU.

MOJIOBUMHY CYTOK MO3XE UX nosienenms “Ha Boctoke” u 10, uto “gHeBHbIE”
rmcTorpamMmel “‘Ha 3anafe’ CxofHbl C MHBEPCHLIMU FMCTOrpamMmamMmn npes-
LIECTBYIOLWEN ‘3anagHoil’ HOuM, a “‘AHEBHbIE" rucTorpamMmbl Ha Boctoke
CXOAHbI C MHBEPCHBIMMW FMCTOrPaMMaMK NOCNEAyoW el “BOCTOUHON HOUYn?

A nonbiTanca npegcraeuTs 510 B Buge cxemsl (Tabanua 21-6). Ha ston
cxeme undpsl — HOoMepa obnacTtei (HanpasneHmMii) NPOCTPAHCTBA, NPOTUB
KOTOpbIX OKa3blBaeTcs fabopaTtopusi npu cyTodHoM BpatyeHumn 3eman. [Mo-
JIOXKEHUE 3TUX LUDP NO BEPTUKAN OTMEHAET UX OPUEHTALMIO B NPOCTPaH-
cte. CMeLLeHme CTPOK MO BEpTUKAIN CUMBOSIM3NPYET ABUKEHVE 3eMn NO
0KOI0CONMHeYHON opbuTe. CTpenkn n nocienoBaTensHOCT undp — yka-
3bIBAOT U3MEHEHNS HAMPAB/EHNS BPalleHns 3emu Npu CYTOYHOM Bpale-
HWU OTHOCUTENIBHO HAMpPaBfeHUs] ABUXEHUsS MO OKOOCOHEeYHOl opbuTe.
“Ha camom gene’, 3tn undpbl He OTPAXKAKOT AEACTBUTENBHBIX 3MEHEHW
obnacreii (HanpasnieHuii) NPOCTPaHCTBA, ODYC/IOBAEHHBIX ABWKEHUEM MO
OKOJIOCONTHEeYHON opbuTe. Tak, 4To 3Ta cxema Donee wam MeHee NpuUrofHa
TONLKO AN DAVKARLLINX CYTOK.

[a>ke Ha 3TOll NPUMNTUBHON CXEME NOKa3aHo, YTO:

1) psg ructorpamm “BOCTOYHLIN AeHb' nomobeH nocaegyrowemy nps-
MOMY psgy TMCTOrpaMm ‘3anagHasi Houb'

2) psg ructorpamm “BOCTOYHbIN AeHb' nogobeH nociegyrowjemy, uH-
BEPCHOMY psify TMCTOrpamMm 'BOCTOYHAst HOYBL

3) psa ructorpamm “‘3anagHbiii feHs’ nogobeH npegbigyLyemy, npsmMomy
pAAY TMCTOrpaMm “BOCTOYHAS HOYL'

4) pag ructorpamMm “3anagHbiii geHs’ nogobeH npegsigyLiemy, nHeepc-
HOMY psifly TMCTOTpaMMm ‘3anafHas HOYb .
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21.5

O6Hapyxenue “acpcekta NONYCYyTOUHBLIX N NONYrOgMYHbIX Na-
NMHAPOMOB” CYULLECTBEHHO nposicHAeT “(heHOMEeH MaKpOCKo-
nuyeckux dpnykryauni”

Camble obuime BbIBOALI 13 3hheKTOB NasMHAPOMA:

1)

dakTopsl, onpegenstowne hbopMy rucTorpaMm, CBA3aHbl CO CTabu-
JIbHBIMM, NOCTOSIHHBIMUN XaPaKTEPUCTUKAMU OKPYXKAIOLErO NPOCTpa-
HcTBa. B onbiTax ¢ monycyTouHbiMM nanmHapoMamMmn 31O CreayeT u3
BbICOKOU BEpOSTHOCTU cxoAcTBa hOpM FMCTOrpamm MpsAMOro psaa
OAHOI MOAOBMHBLI CYTOK C FMCTOrpaMMaMK WHBEPCHOrO psga apy-
roli MOMIOBMHBI CYTOK. B onbiTax ¢ nonyrognyHbiMy nannHapoMamMu
BUAHO, 4TO 3Ta CTabWABLHOCTL M3MepsieTcs rogammn — POpMbl -
CTOrpamm “Ha NPOTUBOMNOJIOXKHBIX KOHLAX AMAMETPA OKONOCOJIHEY-
HOW OpbUTHI" C BBLICOKON BEPOSTHOCTBIO CxOAHbI. CX0ACTBO COOTBET-
CTBYIOLNX BPEMEHHBIX PSAOB MMCTOrPaMM ONpeaenseTcs Hanpasie-
HNEM ABVXKEHWUS OTHOCUTENLHO ‘Cpepbl HEMOABUMXKHLIX 3Be34 . ITu
HanpasJeHns NPOTUBOMNOJIOKHbI HA MPOTUBOMONOXKHbIX KOHLIAX 3TOrO
anametpa. JHesHble pagbl HA O4HOM KoHLUe (4epe3 noaroga) cxogHs
C VHBEPCHBIMU JHEBHLIMU PsifiaMu 1 C NpsiMbiMiA (HEUHBEPCHBIMI)
HOYHLIMU PAZAMU HA APYrOM KOHLE AMaMeTpa;

n3 CbeHOMeHa I'IOJ'chyTO‘-IHbIX naJjnHapomMmoB cnep,yeT CyU_LeCTBOBaHVIe
KpUTUYECKNX ToYeK — 6 4 1 18 4 — MOMEHTOB TOYHOrO MECTHOro
BPEMEHU, B KOTOPbIX U3MEHSETCS 3HAK COOTHOLUEHWNSI HanpaeaeHWid
LBVXKEHUSA NPU CYyTOYHOM BpaLeHnn 3eMnn 1 €€ gBUXKEHNMA MO OKO-
JIOCOJIHEYHON opbuTe;

13 OMBbITOB C KOMIMMATOPaMu, HanpasfieHHbIMK HA 3anag u Ha Bo-
CTOK, CJefyeT 3aBUCUMOCTb (POPMbl FMCTOrPaMM OT HaMpaeJieHUs
BbineTa anbda-yactuy.
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Cuctrema GCP. HoBas meTtoaunuyeckas 6a3sa B uccnepo-
BaHUsAX ‘Makpockonu4yeckux cpayktyauyunia’

“NaBHbIM-gaBHO" — B 80-e rogbl, KOrAa CTaso SACHO, YTO CMEKTPbI aMMu-
Tyn dhayktyaumii — POpMbI COOTBETCTBYIOLMX FUCTOrPpaMM — OTpaXka-
IOT BECbMa ODLIME CBOWCTBA OKPY>KaIOLWIEro MUpa, Y4TO B HUX MPOSIBASIOT-
€Sl KOCMO-PU3NYECKIME, 1, MOXET ObITh, Aa)ke KOCMOrOHNYECKME, 3aKOHO-
MEpPHOCTI — MHE CTPaCTHO 3aXOTeNIOCh OPraHM30BaTh CUHXPOHHBLIE OLHO-
TUMHBIE U3MEPEHNS PASMOAKTUBHOIO pacnaja B pasHbIX reorpagunyeckmnx
MYyHKTax — CO37aTb 'TNobasbHYO CETb W3 OLMNHAKOBbIX NMPUOOPOE C LiEH-
Tpom cbopa Bcex pe3ynbTaToB y Hac B nabopatopuu B lNywmno. B navane
80-x rogoB Mbl MpoBeNN OAHOBPEMEHHBIE U3MEPEHUS CKOPOCTU peakunun
AK+OXDPUD & pasHbix reorpadpudeckux nyHktax — B lNywuno n Cum-
ceponone, B MywuHo n 8 Anma-Ate, B lNywmHo n va BBC MIY, a so
Bpemst ConHewHoro 3atmenust 31 wmons 1981 r. cpasy B 10 nyHkrax (cm.
1-10 4acTb kHuru). Ho 310 Bb1nn KpaTkOBpeMeHHble onbiThl. HyxHa Gbina
NMNOCTOsAHHasA rn06aana;| CeThb.

Mubl npegnarann caenaTh ee Ha Dase CYETUMKOB, N3MEPSIIOLLNX WHTEH-
CUBHOCTb anbda-pacnaja, aHasnorndHbIX MCnoab3yembiMy Hamu. Hawa na-
bopaTopusi Morsia Obl CTaTb LEHTPOM, CODUPAOWNM pe3ynbTaThl, NOJyYa-
emMble B pa3sHbix reorpaduyecknx nyHktax. C npusbiBOM caenatb Takyto
ceTb Mbl ODpaTUANCh K ‘MexayHapogHomy coobuiectry’. B 1989 r. 8 Bare-
HuHreHe, BOM3n Amcrepaama, coctosics 1-ii MexxayHapoaHbIli KOHrpecc
no reo-kocmmyeckum cesizsim. B cnepytowem 1990 r., 8 Bene, Asctpus,
COCTOSINCA MEXAYHAPOAHbIA KOHIpecc no GuomeTeoponorum.

V Hac B cTpaHe Obina B pasrape ‘nepectpoiika’. MarasuHel 6binmn ny-
cTtbl. Mbl caxann kapTowky. Ho nosesisio ceobogoin. BozHukna HeseposiT-
Hasi paHee BO3MOXXHOCTh NoexaTh Ha 3TOT KoHrpecc. B Amctepgam noexanu
H.B. Vaansuosa n B. A. Konomber. B Beny — H.B. Bogposa. Mbl npea-
CTaBWJIN HA 3TV KOHrpecCcChbl AOKJAAbl MO OCHOBHbIM Pe€3ysibTaTaM MCChe-
noBaHus “‘makpockonuyecknx dpayktyauuii’ [97-100]. Tenepb, mHoro ner
CNYCTSl, 51 BUXY, HTO 3TO OblnU BaXKHble COODLUEHNS — B HUX COAEPXKANNCH
OCHOBHbIE d)aKTbI n naenm MHOroneTHMX VICCJ']eAOBaHVIVI. B pe3ynbTaTe 3TOro
BbIXOAA ‘B CBET', Yy HAC BO3HUKIMN KOHTAKThI C ‘MeXAyHapOAHbIM CoobLLe-
ctBoM’. He Mbl 0gHM nonaranu peanbHbIM OTpaXkeHme KOCMObU3N4ecKnx
BJIVSIHNIA HE TONBKO B BUONOrMYECKUX, HO 1 B (DU3NKO-XNMUNYECKIMX NPOLIEC-
cax. H.B. VYpanbuosa n B. A. KonombeT Hawnm Tam egMHOMbILLAEHHUKOB.
OcobeHHo LeHHbIM Gbl0 3HakomcTBO € Magam Kapmen Kanens-Boyt —
coTpyaHMUERA 1 npogomkaTensHuuei pabor Jxopgxuno Mukkapan (cm. 1-
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to 4acTb kHurn). k. Mukkapan n K. Kanens-BoyT 6Gbiin nHnunatopavn
mexayHapogtoii opraHusauyuu CIFA. B 1993 K. Kanenbs-BoyT u ele okono
20 unenos CIFA n3 pazubix ctpan (Bkntouas CLUA, Kutain, Fonanguto, . . .)
npuexann B lNywmHo Ha naw 3-ii MexayHapogHbiii cumnosunym “Tlo nc-
CNefOBaHNIO KOCMOMU3NYECKNX KOPPENSLMA B Bnonornyecknx n gpnsnko-
XUMUYecknx npoueccos”. Bce 310 BbINI0 OYEHB LLEHHO, HO HUKAKIX BO3MOX-
HOCTEl co34aHuns rnobanbHOR CeTh He OTKPLINIOCH. Y HAC, Kak 0DbI4HO, He
6bino aener. Mpaeaa, v 6e3 rnobansHON CeT Mbl BCE FOAbl CTAaBWIN OMbi-
Thl MO CPABHEHUIO POPMbI FUCTOrPaMM MPY N3MEPEHUSX B Pa3HbIX reorpa-
puyecknx nynkTtax. lNposognnu nsmeperus B lNywmHo n Ha kopabnsix B
Tuxom, NHgniickom, Atnantnyeckom n CesepHom JlegoBrnTom okeaHax; B
MywmHo 1 B pasHbIx ropogax u crpaHax. Bce aTo oTpaxkeHo B npuBefeHHbIX
paHee rnaeax 3Toi kHurn. Ho meuTa o rnobanbHoli ceTn ocTaBanach.

3Ta medta BApyr npuobpena peansHocTh. B 2000 rogy Ham cTano
M3BECTHO, YTO B MUPE yXe paseepHyTa Takas cetb. [log pykoogcTeom
npodeccopa Pomxepa Henbcona us [puHCTOHCKOrO yHMBEpCATETA, B pas3-
HbIX reorpacgpuyecknx nykrax, HadmHasa ¢ 1989 roga, Oblin ycTaHOBNEHbI
cTaHpapTHble (bN3NYECcKne) reHepaTopbl WYMOBBLIX npoueccos. PesynbTa-
Thl €KECEKYHAHON perncTpaumm amrnianTyabl haykTyauuii nOCTynatoT B WH-
TEPHETHYIO CETb HYEPE3 KOMMboTePHbIA LeHTp B [Mpunctone. B 2000 rogy
Takue reHepatopbl b pasmeweHbl 6onee yem B 30-Tn reorpadudeckmnx
nyHkTax (B HacToswee Bpemsi — 2006 rog — Takux nyHkTos bosnee 60-Tn).
JTa rnobasbHasA ceTb Oblia CO34aHA UCCNEAOBATENSAMU, YOEXKAEHHBIMUA BO
BJANSHUN NCUXNYECKOrO COCTOAHNA Ntoaei Ha dpusmyeckue npouecchl. Mo-
3TOMYy 3TOT NpoekT Bbin Hassan [poekt rnobanbHoro cosnanus (Global
Consciousness Project, GCP). VuactHukn 370ro npoekta nccnegosanm rio-
6anbHble apdekTbl B Hoocdhepe — BO3ZMOXKHYIO KOPPENALNIO N3MEHEHW
aMMINTyabl WYMOB B Npubopax M U3MEHEHW MNCUXMYECKOro COCTOSIHWS
GONbLINX MACC IOLEN, BCAEACTBINE KaKNX-N100 rnobanbHbix cobbituii. [pn
3TOM, '-|T06b| NCKNOYNTb TPUBUANbHbIE, T.€. HNCTO (bVI3VI‘-|eCKI/Ie BIANAHNA
Ha paboTy LIYMOBBLIX r€HEPAaTOPOB, HAa BbLIXOAE 3TUX FEHEpaTOpOB Obuiu
ycTaHoBNEHbI 3nekTpoHHble “‘Mackn XOR, yHunutoxatwLme B nonyyaembix
BPEMEHHBIX PSA8AxX TPeHAbI.

Peructpaumns ncuxmyecknx M3MeHeHUd ¢ NOMOLLBIO LYMOBbIX reHepa-
TOpOB — He Hawa 3agada. Ho cama 3Ta cetb nokasanacb BOMJIOLLEHHON
meuToli. MoXHO ObLNO HafEATLCSA, NOCPEACTBOM HALIEro rMCTOrPaMMHO-
ro MeToaa, yBuaeTb OCHOBHbIE NPOABACHNA MaKpPOCKONUYECKNX da.nyKTya—
uuii. N ata Hagexaa TyT e onpasganack! T. A. 3eHueHko, npn cpaBHeHUN
MOJSIHOCTLIO NEPEMELLAHHBIX FUCTOrpaMM, W s, Ha psagax rucrorpamm 6es
nepemMeLLnBaHnsl, OBHAPY>XNAKU BMNOJIHE AOCTOBEPHYIO CUHXPOHHOCTL M3Me-
HeHnst bopMbl rucTorpamMm no mectHomy Bpemenn npu GCP unamepeHunsx
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Autrraiin [

- Arterciicn

Puc. 22-1: KapTa pacnonoxexuns reepaTopos cnydaiitbix uncen (FTCH) cetn GCP.

B pa3Hbix reorpacudeckux nynktax — B [lpuHcrone u B LLeediuapun, Ha
octpoBax Pugxn n B Amcrepgame.

CrpanHnas sewb ncuxuka uccnegosateneii! Mbi nonyunnu gocrosepHesie
pe3ynbTathl. [1pn cpaBHeHNUN rMCTOrpaMM B NEPEMELIAHHBIX PSAax MOJHO-
CTbIO WCKIOYAOTCS CyObekTMBHbIE npeanoyvteHns. JddekT beccnopex.
OgHako “Bapyr’ Mbl “0co3HanU”, 4TO Ha BbLIXOAE B 3TUX FEHEPATOPaxX HaXo-
aatcs macku XOR u, cnegoBaTenbHo, husnyeckne “BANsHUS Ha pe3ysib-
TaTbl renepatopoB GCP HeBozmoxHbl. (910 06Hapyxun K. . 3eHuenko.)
Kpowme Toro, kak nokasan A. A. KoHpafoB, Macku UCKakatoT hopmMy rucro-
rpamm. Ho mbl e nonydunm goctosepHblii pesynbrtart. .. OgHako... Mbl
XKe€ NOHNMaeM, YTO 3TO HEBO3MOXXHO. . . Ha 3TOM PEWNTEJNIbBHO HACTANBaIN
mon koanern. I g npekpaTtun 3t nccnegosatus. Y mMets 6b110 HeOOBATHO
MHOTO ApYrux Aes.

T. A.3enuenko, nocne woka B 2001 r. npomsowepwero n3-3a “Ben-
opa-ckangana” (cm. rnasy 24) n onwitoB ¢ GCP, daktuueckn nepe-
cTana COTPYSHMYATL CO MHOIW W CPAaBHEHUS TMCTOrpamMm C NepemMeLlBa-
HueM, obecneqnBatoLWmX NCUXOOMMHECKYIO YBEPEHHOCTL B LOCTOBEPHOCTM
HabNoaeMbIX 3aKOHOMEPHOCTEN, NOYTY NPEKPaTUANCh. S1 OKa3ancs eauH-
CTBE€HHbIM 3KCNEPTOM, CPaBHMBAKOWMM TUCTOrpaMMbl N HECYUINUM OTBET-
CTBEHHOCTb 33 [JOCTOBEPHOCTL BCEX HabB/tOAaeMbIX 3aKOHOMepHOCTEA. [Mo-
3TOMY MHE MPUXOAWIOCH MHOFOKPATHO MEPEAENbIBaTb 3TN CPABHEHNS,

Mpowno noutu nate net takoii pabotel. ‘B nogcozHanun’ s Bce Bpems
noMHWJ, 4TO cpaBHenunsi redepatopoB GCP panm poctosepHbie pesynbTa-
Tbl. HO BHOBbL BEPHYTLCA K HUM He YAAaBaNOCh — MeLan NcuxoNorndeckuii
6apbep. Jluwb B okTsa6pe 2005 r. a Takxe “Bapyr’ owytun, 4to HonbLue
OTKNaAbIBaTh Heb3s. 3a 3T rogpl cetb GCP pacwmpunack. Ee ocHosHbie
YHaCTHUKN K KOHTAaKTaM CO MHOiA He CTpemuancb. B kpaliHe nHTeHCBHOM
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pexxume s nposes Honblune cepun CpasHeHuii opMbl TMCTOrpamMm npu
nsmMepeHusix B pasHbix Todkax cetu GCP. Mpu 31OM Gbinn BHOBL ObGHa-
PYXeHbl BCE OCHOBHLIE MPU3HAKN U 3aKOHOMEPHOCTMN ‘MaKpPOCKOMUYECKUX
brykTyaumnii’ — GAVXKHAS 30HA, 3BE3AHbIE U COJIHEHHBIE CYTKW, CUHXPOH-
HOCTb MO MEeCTHOMY BpemeHu, 3¢ppekTtol ConHeunbix 3aTmennii. Cncrema
GCP coxpaHuna yHueepcasbHble (hbU3NYHECKNE MPOSIBAEHUSA, HECMOTPS HA
HaIM4ne MacKu.

YpesBblYaiHO CyLECTBEHHLIM MpPU 3TOM ObIIO COTPYAHNYECTBO C
B. A. Manyuentoroii. OH — KBanNULMPOBAHHBIA paguogusnK, NpoaHann-
3uposan 3dpdektbl Macku XOR 1 npuiien K BbIBOgY: Macka He OHeHb CiJlb-
HO nckaxkaet opmy ructorpamm. Mbl Hanmcanm ¢ HAM BMECTE CTaTbiO,
“3KCTpaKTbI' M3 KOTOPON NpuBeaeHsb! panee [54].

22.1 Kpartkoe onucavne GCP-cetn (3toTt pasgen HanucaH Bmecte
c B. A. Manu4entoroii)

B nacroswee Bpems GCP-npoekt BkntodaeT B cebs bonee 60-Tu KOMMbIO-
TEPHbIX TEHEPATOPOB CJ'Iy‘-IaI7|HbIX qucen, paCnoNOXEHHbIX B PA3JINHHbIX Me-
cTax 3emHOro wapa [96]. Kaxabiii n3 HUX, OCYLLECTBASET HEMpepbIBHLIN
MOHUTOPUHI HEKOTOPOro LUYMOBOrO MpoLecca, 3aBUCSLLEro OT TUMna Wc-
Nosb3yemoro B reHepatope cny4aiinbix yucen (IT'CH) dpusuyeckoro npouec-
ca. lenepaTtopbl, 0bbeanHeHbl Yepe3 nHTepHeT ¢ cepBepoM B [NpuHcToHe,
KOTOPbIA OCyLIeCTBAsieT pyHKumMn cbopa n 0bpaboTky paHHbIX, a Takxe
NoAAep>XVBaeT NOCTOSIHHO MOMOJiHsAeMYt0, € aBrycta 1988 roga, 6asy gaH-
Hbix [96]. Bee T'CH cHXpOHM3MPOBaHbI Yepe3 NHTEPHET U1, C NEPUOANYHO-
CTbIO OOUH Pa3 B CEKYHAY, MPONCXOAUT CUHXPOHHAsS PErncTpaLnsi AaHHbIX
BO BCEli CETU C NOCNEAYIOLLEN NX NepPecklIkoi Ha cepeep B [1puHcToHe, rae
OHM 3aHOCATCS B Da3zy AaHHbIX, UMEIOLLYIO OTKPbITbIA LOCTYN.

B GCP-npoekte ucnonbsytorcs tpu Tuna I'CH, otamyarouwmecs Tunom
NCNoJIb3yeMOro NCToO4HMKa 6enor0 wyma, a B OCTaJIibHOM MMeLWmne npn-
6J'II/I3VITeJ'IbHO OANHAKOBYHO KOHCTPYKLNIO. B Ka4eCTBE UCTOYHMKa WyMa 1C-
nosb3ytoTes: 1) TensnoBbie WyMbl B pe3ncTope; 2) WyMbl MOJIEBOrO TpaH-
3ncTopa; 3) WwymMbl B Anogax 3eHepa.

Anroputm pabotsl Tvnoeoro resepatopa GCP-cetu coctronT B cneayto-
wem. AHaNOroBbI CUrHAM OT reHepaTopa LWYMa, UMEIOLLUIA paBHOMEPHbIiA
cnektp B nonoce 4actoT ot 1100 Hz mo 30 kHz noctynaer Ha dunbtp
HUXKHUX 4aCTOT C YacToToii cpe3a pasHoii 1000 Iy, ybupatowuii 4acToThbl
NeXalume HUXe 4acToThl auckpetusaumu. lNocne cooTseTCTBYIOWErO YCU-
JIEHNS1 HA3KOYACTOTHbIA CUTHas npeo6pa3yeTc;| B M€aHAp, 4TO NO3BOJIACT
B fanbHeiiwem pabotath ¢ LMpOBLIM NPEACTABNEHNEM CUTHANA.

Uundpposas obpaboTka 3akntouaercs B npumeHeHnn k curvany XOR-
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Puc. 22-2: A — oTpesok BpemeHHOro psifa, nonydeuHolii B GCP renepaTtope Ne28,
08.04.2005 r.; B — ero dyHkuunsi pacnpegeneHns (He CraaxeHo).

Macku, ocyuiecteastoweii onepauunto “Veknrouvarowee NN Hag nonyyen-
HbIM MeaHZPOM M UMMYAbCaMIU TAKTOBOrO FreHepaTopa C YacToTOl PaBHON
1000 Iu. Mocne XOR-macku noacunThiBaeTCA YnCA0 BUTOB BLIXOAHON MO-
cnepoBaTenbHocTu, cooTBeTcTRytowee 200 nepuogam TaKTOBOrO reHepaTo-
pa. rlOJ'Iy‘-IeHHaH, TaKNM 06pasoM, BEJINHNHA ABNAETCA BbIXOAHbLIM CUTHa-
JIOM reHepaTtopa caydaiiHbix ymncen. OHa nepecbinaercs B 6asy AaHHbIX B
MpVHCTOHE N NMPUCYTCTBYET B XPAHSLLMXCSA TaM BPEMEHHBIX psdax.

22.2 Macka XOR He ucknouaer 3akoHomepHoro nameHedus ¢op-
Mbl FTMCTOrpamMm BO BPEMEHM

[Jeno B He3aBMCMMOCTM (POPMBI FCTOrpaMM OT MOPSIAKA YEPEeSOBaHMS pe-
3yNbTaTOB U3MEPEHUIA BHYTPU OTPE3KA BPEMEHHOrO psifa, B3ATOro ANisi no-
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CTPOEHUSA rUCTOrpaMM. Tak, HanpuMep, ANs KaXKAOA 13 0DbIYHO UCMOob3Y-
eMbIX B Hawwwmx paboTax rucrorpaMm, NOCTPOeHHbIX Mo 60-T ToYKam Bpe-
MEHHOro psifia, CyulecTeyeT nopsaka 1082 otamyarowmxcs peannsauuii Bpe-
MEHHOTO psifia, COXpaHsoWmMx popmy rucrorpammsl HensmeHHoi. Popma
FMCTOrPaMM OTPAXKaeT CMeKTP aMnanTyd hayKTyaunii n3mepsiemoli Benun-
YKHBI BHYTPU 3TOr0O OTpe3ka BpPeMeHHOro psga. [oatomy, He yameuTensHo,
4YTO MNPV KCMOMBL30BAHNA HALIMX METOAOB aHaNM3a, BO BPEMEHHbIX psigax
GCP-ceTn BbISIBASAOTCA BCE OCHOBHbIE NPOSIBNEHUS (DEHOMEHA ‘MaKpPOCKO-
nu4deckux ykTyauuii, HecMoTpst Ha Hasn4dne macku XOR. He yaneurens-
HO, 4TO B cucteme GCP-reHepaTopoB nposiBAsAoTCS KOCMO-hu3nyeckmne 3a-
KOHOMEPHOCTI, KaK 1 B Ji0DbIX (pU3nyecknx cay4aiiHbix npoLeccax — BCe
OHU MPONCXOJAT B EAUHOM MPOCTPAHCTBE-BPEMEHN

MpepcTaBnenHbie fanee pUCYHKU VMEIOT LIEJIBIO MOKa3aTb WAEHTMY-
HOCTb OCHOBHbIX 3aKOHOMEPHOCTEN, MOJYHYEHHbIX MPW UCCIEA0BAHNN Bpe-
MEHHbIX PsigOB (bIyKTyaumii pe3ynbTaToB W3MEPeHUit pasfinyHbix husu-
YeCKMX MPOLECCOB 1 3aKOHOMEPHOCTEN, HaAEHbIX HAMU A/l BPEMEHHbIX
psLOB, MOMYHaeMbIX OT reHepaTopoB ciy4aiiHbix ducen GCP-cetu.

22.3 “Ddbexkt 6amxHelh 30HbI” — NEpBoe CBUAETENLCTBO KOCMO-
¢usnyeckoii 06ycnosneHHoCcTn POpPMbI TMCTOrpaMmm BO Bpe-
meHHbIx pagax GCP-cucremsi

Ha puc. 22-2A nsobpakeH BpeMeHHON psf — HENOCPELACTBEHHbIV pe3ynb-
TaT perncTpaumn Wymos, noayyaemoix ot reHepatopa Ne 28 (Pogxep Hesnb-
coH, Mpuncton, Heto Oxepcn, CLUA, 40°35' c.w. n 74°65’ 3.4., namepe-
Hus 08.04.2005 r.). Ha puc. 22-26 npepcrasnena dyHkums pacnpegenenms
(bAYKTyaLmiA, NOCTPOEHHAs Ha OCHOBe 3Toro curHana. MoxHo oTmeTuTh
MOJIHOE OTCYTCTBUE KAKMX-NMDO TPEeHAOB N OYEBMAHOE COOTBETCTBUE De-
aomy wymy'.

MepBbiM, Hanbonee Nerko BbISABASIEMbIM MNPOSIBNEHUEM ‘‘MaKpPOCKOMM-
yecknx ayktyaunii’ asnserca “acpdpekt Gnmxnein 3ombl’. OH coctouT,
Kak Obino nokasano (rnasa 4) B foctoBepHo Gosiee BbICOKOW BEPOSATHO-
cTU cxofcTea Bamxaiilwmx, cocegHnx ructorpamm. 1ot 3hheKT BO Bpe-
MeHHbIX psigax co3gasaembix GCP-renepatopamun nposiensercs ¢ bonbluoi
4eTKOCTbIO. [Tpumepom MoxeT ObiTb puc. 22-3, Ha KOTOPOM N30OpaXkeHo
N3MEHEHNE HNCJIa CXOAHbIX nap 0,5 MWHYTHbIX TUCTOrpaMM, NOCTPOEHHbIX
Mo AaHHbIM pucC. 22-2. N0 Mepe YBENNYEHNs1 Pa3aeNsloLero ux MHTepBana
Bpemenn. Ha puc. 22-3 BugHo, uto B psagy n3 700 ructorpamm (Takoi oT-
pe30K BPEMEHHOM psAAa Obln MpoaHanM3mposaH) OblIO HARAEHO CXOAHBIMN
80 nap bawkariwnx coceneii (1.€. B bavxaiiwme 0,5 MuHYTbI) 1 He Bonee
Yem no 32 nap B KaXAOM U3 NOCAeAyHoWNX NHTEPBAIOB.
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Puc. 22-3: PacnpeseneHne nHTepBanos, MANOCTpupyoLee «3pdekT 6arKHeiln 30HbI»
B PsiaX rMCTOrpaMm, NOCTPOEHHBIX NO BpemeHHbIM psagam GCP-renepatopos [enepatop
Ne 28 (Pogxep Henbcon, Mpuncton, Heto Oxepen, CLUA, 40°35’ c.w. n 74°65 3.4.).

22.4 CuHXpOHHOE NOosIBSIEHNE CXOOHbIX FTMCTOrpaMM B pa3HbIX reo-
rpad)m4ecknx NyHKTax no MECTHOMY 1 abCONIOTHOMY BpeMEHM
— BTOpOE CBUAETENLCTBO KOCMO(M3INYECKON 00YCNOBAEHHO-
ctu popmbl rucrtorpamm so spemenHbix pagax GCP-cucremsi

Bropbim, nocne “acpcpexta BGAMKHER 30HBLI", CBUAETENLCTBOM KOCMOMDU-
314ECKON 0DYCNOBNEHHOCTN DOPMbI TMCTOrPaMM, SIBJSIETCS 3aBUCUMOCTb
3TOi (popMbl OT BpalleHns 3emMnm BOKpPyr cBoeii ocu. B rnase 7 npueege-
Hbl WJIIIOCTPALLUN BbICOKOW BEPOSITHOCTU CUHXPOHHOIA MO MECTHOMY Bpeme-
HU peann3auun rucTorpamm CXOLHOW (DOPMbI B Pa3HbIX reorpapuyeckmx
NyHKTax. JTa CUHXPOHHOCTb BUAHA MPU W3MEPEHUAX asbda-akKTUBHOCTY
239Pu, M3mMepeHusX LYMOB B FPaBUTALVIOHHON aHTeHHe, hiyKTyauuii Tem-
HOBOrO TOKa B (POTOYMHOXKUTENSAX, CKOPOCTEN Xummudecknx peakuuii. Mpu
nsmeperusx B MywmHo, n Ha Kopabnsx B skcneguumnsx B Vinguiickom oke-
aHe, B ApkTtuke n 8 Antapktuke, B nabopatopusx 8 Poccuu (C-MNetepbypr,
Mockea), B I'pyaun (Toununck), 8 Fepmanun (Heiicc n Nlunaay), 8 [peunn
(Adpurnbr), B icnanmun (Banencus), 8 CLLIA (Konambyc). CuHxpoHHOCTb no
MECTHOMY BpPEMEHN He 3aBucena oT reorpacbnyeckoii WpoTsl N NPUpPoAbI
N3Y4aemMoro npouecca M MposiBfsNach C BbICOKON TOUYHOCTBIO — C pas-
peweHrem B 1 MUHYTY npu JtoObIX pacCTOSAHMSAX Mexay JabopaTopusimu
(paccTosiHus go 14000 km).

Kak okazanocb, BpemenHbie psgpl, nonyyaembie renepatopammn GCP —
CUCTEMbI He NPeACTABNSIOT 34eck nckatoueHusi. C BLICOKOI BEPOATHOCTLIO
CXOfHbIE FMCTOrpammbl HabMIIOAAOTCSA CUHXPOHHO MO MECTHOMY BPEMEHN
npu GCP-n3mepeHusix B pasHbix reorpauyecknx nyHKTax.

B Hawwux uccneposaHmsx hru3anuecknx NpouUecCoB B psige Cly4Yaes Ha-
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Puc. 22-4: CuHXpOHHOCTL MO MeCTHOMY u no abcontoTHomy BpemeHu. 3aBUCHMOCTb
BEPOSITHOCTM MOSIBIEHNS] TUCTOrPaMm CXOAHOW POPMbI OT BENINHMHbI PA3AENAIOLEro
NX WHTEpBANa BPEMEHUW, NpU CPaBHEHUWN Pe3ynbTaTOB M3mepeHunii 7-8 wiona 2000 r.,
npn ncnons3osaHun redepatopos Ne28 (Pogxep Henbcon, Mpuncton, Heto Oxepcn,
CLUA, 40°35" c.w. n 74°65’ 3.5.) n Ne37 (Jxon Vokep, LUeeiinapus, 47,079° c.w. n
7,062° B.5.). CneBa — nHTepBanbl B AUanasoHe pasnn4nii mecTHoro spemenn. Cnpasa
— B AMana3oHe pasnnyuii abconoTHoro BpeMeHun. Kaxkaas ructorpamma cTpomnack Ha
OCHOBE OTPE3KA VICXOAHOrO Psiia PABHOIrO OAHON MuHyTe. PacyeTHasi pasHOCTb MECTHOTO
BpeMeHMN paBHa 327 MUHYTaM.

61100aN1aCk U CUHXPOHHOCTL MO ADCONIOTHOMY BPEMEHMU, KOTAA CXOLHbIE M-
CTOrpaMmbl C BbICOKOUW BEPOSITHOCTBIO PEAJIM30BLIBAINCH B OQHO U TO XeE
Bpemst no [punenyy. OgHako 3ta rnobanbHas abCOMOTHAS CUHXPOHHOCTb
MPOSIBASIETCA NO-PAa3HOMY B Pa3HbIX OMbITaX U HAM He YAANOCh YCTAaHOBUTL
B 3TOM (peHOMEHe YeTKol 3akoHoMepHOCTU. [o-Bnanmomy, n B aTOM Cay-
yae cutyauyus ananorundua ans GCP-namepennii. CkazaHHoe UnnoCTpupy-
10T puc. 22-4 — pnc. 22-10.

Ha puc. 22-4 npepcrasieHa 3aBUCHMOCTb BEPOSATHOCTY MOSIBAEHNS T~
CTOrpamMmm CXOAHOR (POPMbl NPpU CPaBHEHMM PEe3yibTAaTOB M3MepeHuid 7—8
utonsi 2000 r. Monyuennbix ot renepatopos Ne 28 (Pogxep Henbcon, Mpun-
ctoH, Heto Ixepcn, CLUA, 40°35" c.w. u 74°65 3.8.) u Ne 37 (dxon Yo-
kep, L eelivapus, 47,079° c.w. n 7,062° B.4.). PasHocTb MecTHOro Bpeme-
HW paBHa 327 MuHyTam. Kak BUAHO Ha puc. 22-4 UMEHHO 3TOMY MHTEpBany
BPEMEHUN COOTBETCTBYET IKCTPEMYM — MAKCMMYM BEPOSTHOCTU MOSIBIEHUSI
CXOZHbIX TMCTOrPaMM BO BPEMEHHbIX Psifax AByx reHepaTopos. Ha atom xe
pucyHke (CnpaBa) BUGHO, YTO LOCTOBEPHON CUHXPOHHOCTM MO abCONMOTHO-
MY BPEMEHU HET.

Ha puc. 22-5 nzobpaxkeHa aHasornyHas 3aBMCUMOCTb, MOJTYHEHHAs npu
CpaBHeHUW pe3ynbTaToB nsmepeHuii 8 anpens 2005 r. ¢ reHepaTopamu Ne 37
(O>xoH Yokep, Leeiiuapus, 47,079° c.w. n 7,062° B.4.) n Ne102 (lMetep
Bynau, Bena, Asctpus, 48,217° c.w. n 16,367° B.4.). BugHo, 410 B 5TOM
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Puc. 22-5: CuHXpPOHHOCTE MO MeCTHOMY u no abcontoTHOMY BpemeHu. 3aBUCHMOCTb
BEPOATHOCTU MOSIBNEHNSA FMCTOMPAMM CXOAHON POPMbI MPK CPABHEHNN PE3YNLTATOB U3-
mepeHnii 8 anpensi 2005 r. ¢ reHepatopamun Ne 37 (Orxon Yokep, Llseiinapus, 47,079°
c.w. n 7,062° B.4.) n Ne102 (Metep Bynau, Bena, Asctpus, 48,217° c.w. n 16,367°
B.4.) OT BENMYMHbI PA3AENsIOWEro nx nHTepsana spemenn. Cnesa - nHTepBanbl B Ana-
nasoHe pasnu4nii MmecTHoro spemenn. Cnpasa — B AmanasoHe pasnuyuii abcontoTHoro
BpeMeHun. 0,5 MUHYTHbIE NHTepBanbl. PacyeTHas pasHOCTb MeCTHOro BpeMeHu paeHa 36
muHyTam (72 nHTepsanam).
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Puc. 22-6: CUHXPOHHOCTb MO MECTHOMY BPeMeHN. 3aBUCMOCTb BEPOSITHOCTY MOSIBAEH S
rMCTOrpaMm CXOfHON hOpMbl MpU CPaBHEHUN Pe3ynbTaToB U3MepeHuii 8 anpensi 2005 r.
c renepatopamu Ne 28 (Popyxep Henbcon, Mpuncton, Hoto Oxxepcn, CLUA, 40°35’ c.w. n
74°65’ 3.4.) n Ne 100 (Pobun Taiinop n Cumon Ipues, Cysa, octposa ®ungxu, —17,75°
to.w. u —177,45° B.A.) OT BENNYNHBI PAa3AENsIOLLEro X MHTEPBana BpemeHn. PacueTHas
Pa3HOCTbL MEeCTHOro BpemMeHun pasHa 1006 muHyTam.
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Puc. 22-7: CHXpPOHHOCTb MO MECTHOMY BpPEMEHU. 3aBUCMMOCTb BEPOSITHOCTY MOsIBJIE-
HUS TUCTOrPaMM CXOLHOW hOPMbI MPU CPaBHEHWM Pe3yNbTaTOB M3MeEpeHWi 8 anpens
2005 r. c renepatopamu Ne37 ([xoH Yokep, LLselinapus, 47,079° c.w. n 7,062° B.4.)
n Ne100 (Pobun Taiinop m Cumon lpues, Cyea, octposa ®ugxku, —17,75° o.w. n
—177,45° B.A.) OT BENNYMHBI Pa3AENsIOWEro nx NHTepBana spemern. PacyertHas pas-
HOCTb MECTHOro BpeMeHun paBHa 681,8 MuHyThI.
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Puc. 22-8: CHXpPOHHOCTb MO MECTHOMY BpeMEHU. 3aBUCMMOCTb BEPOSITHOCTY MOsIBJIE-
HUS TUCTOrPaMM CXOAHOW hOPMbI MPU CPaBHEHWW Pe3yNbTaTOB M3MeEpeHWii 8 anpens
2005 r. reqepatopamun Ne102 (Metep Bynau, Bena, Asctpus, 48,217° c.w. n 16,367°
B.4.) n Ne 100 (Pobun Taiinop n Cumon pues, Cysa, octposa ®ugxu, —17,75° 1o.w. n
—177,45° B.A.) OT BE/IMUVHBI PA3AENsIOWEro nx nHTepeana Bpemenn. Pacyetnas pas-
HOCTb MeCTHOro BpemMeHun paBHa 644 muHyTam. 0,5 MUHYTHbIE UHTEpPBaNbI.
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Puc. 22-9: 3aBUCcMMOCTb BEPOSATHOCTM MOSIBNEHUS FUCTOrPAaMM CXOAHOW popMbI Mpu
CpaBHeHuM pe3ynbTaToB namepenuii 8 anpensi 2005 r. renepatopom Ne 28 (Poaykep Henb-
coH, Mpuncton, Heto Jxepen, CLLIA, 40°357 c.w. n 74°65’ 3.4.) n pesynbtaTos namepe-
HWiI anbda-aKTUBHOCTN 239py, g Mywwuro (C. 3. LWuone, MywuHo, Poccus, 54,7° c.w.,
—37,6° B.4.) OT BeNMYMHBbI PA3fensiowero nx nHTepeana epemern. Cnpasa ykasaHbl
cpeaHekBaapaTudHble owmnbku. 0,5 MuHyTHbIe uHTepBanbl. PacueTHas pa3HOCTbL MecT-
HOro BpemMeHun pasHa 449 MuHyTam.
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Puc. 22-10: 3aBUCMOCTb BEPOSITHOCTN MOSIBAEHUSI TUCTOrPaMM CXO4HOM hopmMbl npu
CpaBHeHNU pe3ynbTaToB n3mepeHnii 8 anpens 2005r. renepatopom Ne37 ([xon Vokep,
LLIselinapus, 47,079° c.w. n 7,062° B.4.) 1 pe3ynbTaToB N3MEPEHNT aNbda-aKTUBHOCTY
239py B MywmHo (C. 3. WHonb, Mywnno, Poccus, 54,7° c.w., —37,6° B.4.) OT BEnu-
YVHbI PA3AENSIOWEro NX NHTEPBaAA BPeMeHn. YKa3aHbl CPeAHEKBAAPATMYHbIE OWINOKN.
PacueTHas pasHOCTb MeCTHOro BpemeHn pasHa 122 mwuHytam). Mo ocu abcuwmcc 0,5
MUHYTHbIE UHTEPBAbI.
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Puc. 22-11: PacnpegenerHne 4ucna nap CxOAHbIX 1-MUHYTHbIX FMCTOrpaMM B 3aBUCH-
MOCTI OT BENMYUMHbI PA3AENSIOWEro nX MHTepBasna BpemeHn (MuHyTbl). BeposiTHocTb
MOBTOPHOrO MOSIBJEHNS TMCTOrPamMM CXOAHOI POPMbI N3MEHSETCS C ABYMS Pasiny-
HbIMU CYTOYHBIMM NEPNOJAM — OAHUM PaBHbIM ‘ConHeqHbiM cyTkam' (1440 mHyT) u
APYruM, paeHbIM “3Be3aHbIM cyTKam' (1436 munyT). Tenepatopbl Ne28 n Ne37. Hux-
HSIst ArarpaMmMa — CymmapHoe pacnpegeneHvie. BepxHsis — pesynbtaTtbl Tpex oTAe/IbHBIX
cpaBHeHuii. [No ocu abcuncc — nHTepBaNbl BpeMeHN MeXXAy CXOAHbIMU FMCTOrpaMMamMu
(MuHyTBI). T1o OCM OPANHAT — YNCAO CXOAHBIX NAp, COOTBETCTBYIOWEE JAHHONR BENNYNHE
MHTEpBana.
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Puc. 22-12: ®parmMeHT KOMNbIOTEPHOrO apxuBa — pag l-MUHYTHbIX rMCTOrpamm, no-
CTPOEHHBIX MO pesynbTaTam M3MepeHus anbca-akTusHocTy 23°Pu B Haweii nabopaTo-
pun B Mywnno o Bpemst ConneuHoro 3atmenus 3 okTsabps 2005 r. (B. A. Manuentora,
MywwuHo, Poccus, 54,7° c.w., —37,6° B.4.). Tuctorpamma xapaktepHoii popmbl Ne 809
peanunsoBaHa Ha 1 MUHYTY No3>e pacyeTHoro epemern Ne 808.
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Puc. 22-13: ®parmeHT KOMNblOTEPHOro apxmea — psg 0,5-MUHYTHBIX rucTorpamm, no-
CTPOEHHBbIX MO pe3synbTaTam nsmepeHns renepatopom GCP Ne28 (Popxep Henbco,
Mpuncton, Heo Oxepcn, CLLA, 40°35" c.w. u 74°65’ 3.4.) Bo Bpemsa ConHeunoro
3aTmeHuns 8 anpens 2005 r. PacyeTHblii MOMEHT MakCMMyMa 3aTMEHUS W NOSIBJIEHNE
XapaKTepHol hopMbl COBMAAALOT C TOHHOCTBIO 0,5 MUHYT — ructorpamma Ne 2486.
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Puc. 22-14: Pap 0,5-MUHYTHBIX rMCTOrpaMm, NOCTPOEHHbIX MO pe3ynbTaTaM M3MepeHuii
8 anpens 2005 r. renepatopom GCP Ne37 ([xxon Yokep, LLeelinapus, 47,079° c.w. un
7,062° B.a.) PacyeTHblii MOMeHT Makcumyma 3aTtmenust Ne 2486, rucrorpamma xapak-
TepHoii chopmbl Ne 2487 oTnuyaetca oT pacyeTHOl Ha 0,5 MUHYTHI.

1298 12 1248 1249 1250 1297 1782

1203 1284 1288 1288 1287 1288 1788

1208 1281 1282 1283 1784 1248 1288,

Puc. 22-15: Pag 0,5-MUHYTHBIX TMCTOrPaMM, NMOCTPOEHHBIX MO pe3yabTaTamM N3MepeHnii
3 okTabpst 2005 r. reHepatopom GCP Ne100 (Pobun Taiinop n Cumon lpues, Cyea,
octpoea Pugxmn, —17,75° 1o.w. n —177,45° B.4.) Pac4eTHbIli MOMEHT MakCMyMa 3a-
TMeHuns Ne 12 ructorpamma xapakTepHoi (hOpMbl peanmn3yeTcs TOHHO B 3TOT MOMEHT.
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Puc. 22-16: Pap 0,5-MUHYTHBIX rMCTOrpaMm, NOCTPOEHHbIX MO pe3ynbTaTaM U3MepeHnii
8 anpens 2005 r. renepatopom GCP Ne103 (Puk Beprep, Can Antonuo, Texac, CLLA,
29,493° c.w. n 98.6127° B.,q.) PacueTHblli MOMeHT Makcumyma 3atmeHuns Ne2486, ru-
CTOrpamMmMa XapakTepHOi hopMbl peann3yeTcsi TOHHO B 3TOT MOMEHT.

1zan Tz Tzar Txen 1zey RELTY 12m
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Puc. 22-17: Pag 0,5-MUHYTHBIX TMCTOrPaMM, MOCTPOEHHBIX MO pe3yabTaTamM N3MepeHnii
3 okTsA6pst 2005 r. reHepatopom GCP Ne 28 (Popxxep Henbcon, Mpurcton, Heto Oxepcn,
CLUA, 40°35’ c.w. n 74°65’ 3.4.). PacqeTHbIli MOMEHT Makcimyma 3aTmenns Ne 1256,
rUCTOrpaMMa XapakTepHoOi dopmbl peannsyercst Ha 0,5 MuHyTbl nodxe (1255).
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Puc. 22-18: Pap 0,5-MUHYTHBIX FMCTOrpaMm, NOCTPOEHHBIX MO pe3yabTaTaM M3Mepe-
Hult 3 okTabps 2005 r. reHepatopom GCP Ne37 ([Oxon Vokep, Lllseiinapusi, 47,079°
c.w. n 7,062° B.4.). Pac4eTHbIil MOMEHT makcumyma 3aTmenusi Ne 1256, ructorpamma
XapaKTepHOl popmbl peannsyercst Ha 1 muHyTy nosxe (1258).
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Puc. 22-19: ®parmMeHT KOMNbIOTEPHOrO apxnea — psif 1-MUHYTHbIX FMCTOrpaMm, no-
CTPOEHHBIX MO pesynbTaTam U3MepeHus anbca-akTusHocT 23°Pu B Haweii nabopaTo-
pun B Mywnno Bo Bpemsi ConHeunoro 3aTmenusi 9 (8) anpens 2005r. (C. 3. LLnons,
Mywuno, Poccust, 54,7° c.w., —37,6° B.4.). Tuctorpamma xapakTepHoii cpopmbl Ne 43
peann3oBaHa TOYHO B PACHETHOE BPEMS.



348 Yactb 2.  Kocmodusnyeckmne 3akOHOMEPHOCTM B CyHaiiHbIX NpoLeccax

cnyyae HabOfaeTcsl BbICOKAsi BEPOSITHOCTb MOSIBMIEHWS CXOAHbIX FACTO-
rpaMmM CUHXPOHHO NO MECTHOMY BPEMEHWN, HO €CTb U 3aME€THAaA CUHXPOH-
HOCTbL Mo abcontoTHoMy BpemeHu. Puc. 22-5-22-8 natoT [ONOAHNTENLHYIO
N CTpaynto BbICOKON BEPOATHOCTU MNOABNAEHNA CXOAHbIX FTUCTOrpamMmm,
MOCTPOEHHBbIX MO BPeMeHHbIM psfam, cozgaBaembix GCP-reHepaTopamu B
pa3HbIx reorpadriHecKX MyHKTax B OAHO U TO K€ MECTHOE BPEMSI.

MpuBeaeHHble pe3ynbTaThl AOCTaTOYHO CBUAETENLCTBYIOT 00 MAEHTNY-
HOCTN 3aKOHOMEpPHOCTel, paHee OBHApPY>XEHHBIX HAMU B PasfinyHbIX (u-
3MYECKUX NPOLIECCAX U BO BPEMEHHBIX pspax, cozgaBaembix GCP-reHepa-
Topamu. OpHako, ncrxonornyeckn Obio BaXKHO OblNO ybeanThCa B 3TOM
npn HeENOCpeACTBEHHOM CpaBHEHUN TUCTOrpaMM M3 HalUKUX O6b|‘-|HbIX pe-
3yNbTAaTOB M3MEPEHNS aNibha-aKTUBHOCTM 239py nocpencteom npubopa
. A Pybunwreiina ¢ konnumatopom u GCP-nsmepenmii. Pesynbrathl Ta-
KOrO CpaBHEHWUS NOKasaHbl Ha puc. 22-9 un puc. 22-10.

22.5 “3ee3gHbiii”’ 1 “conHeqHbIR’ CYTO4YHbIE NEpPUOabI N3MEHEHUS
BEPOSITHOCTU MOBTOPHOr0 MOSIBJIEHUSI TUCTOrPaMM CXOLHOA
chopmbl — TpeTbe CBUAETENLCTBO KOCMOhU3n4eckoin 0dycno-
BNEHHOCTU (POPMbI TUCTOrPaMM BO BPEMEHHbIX pPsagax
GCP-cucremsbi

Kak nokasaHo B npepbigyLiMx riaBax, CyLIECTBYeT [Ba YeTKO pasfinyu-
MbIX CYTOYHBIX NEPUOAA U3MEHEHNSA BEPOATHOCTI peann3aLum ructorpaMmm
CXOfHON (hOPMbI — OfMH paBeH COHeYHbIM cyTKam (1440 mMunyT), Apyroii
“3Be3gHbIM” cyTkam (1436 munyT). Kak BugHo Ha puc. 22-11, nmenHo Ta-
Kne Neprogbl XapakTepHbl 1 A4Jist TUCTOrPamMM, NOCTPOEHHbIX MO BPEMEHHbIM
psigam cozgasaembix GCP-reHepaTopamu.

22.6 CuHxpoHHas peanu3aums rMCTOrpamMm XxapaktepHoii hopmbl
B MOMEHTbl MAKCUMYyMa COJSIHEYHbIX 3aTMEHUi — YeTBepToe
CBNAETENbCTBO KOCMO(n3nyeckoin 00ycnosieHHocTy hopmbl
rucrorpamm Bo BpemeHHbix psigax GCP-cetn

MpencraeneHHbie Bbile MaTepuasbl MOJYHEHbl TPAJULMOHHBLIM ISl Ha-
WKX NCCAeNOBAHNA METOAOM — NOMAPHbLIM CPABHEHWEM FMCTOrpaMM Apyr
C ApYroMm, BblYWACIEHVEM BEJIMHUHBI UHTEPBAa BPEMEHU, Pa3fAeNaioLLero
CXOZHbI€ TUCTOrpaMMbl 1 MOCTPOEHUEM pacnpeAeNieHNiA YNCna CXOAHbIX Nap
No BEANYMHAM Pa3AENSIOWNX UX WHTEPBANOB. ITO Tpygoemkasa pabora.
[ns nocTpoeHnst KaXk[oro n3 NpUBELEHHbLIX HAa PUCYHKaX rpachukos npu-
XOAMNIOCh CPaBHUBATL CxoacTBO okono 7000 nap ructorpamm.

OpHako, kak MOKa3aHO B NpefblayLwmx raaeax, B MomeHTsl HoBonyHui
1 ConHeYHbIX 3aTMEHMNIA NPAKTNYECKN OHOBPEMEHHO No BCeli 3emne, B ca-
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MbIX pasHbiX reorpacyHecknx NyHKTax ot ApkTuku ao AHTapkTukm, B 3a-
nagHom n BoctouHom nonyliapumsx ¢ BbICOKOV BEPOSITHOCTBIO Peasin3ytoT-
CS1 TNCTOrPaMMBbl XapakTepHOU popmbl. [lns BbIABAEHAS XapaKTepHbIX Anst
HOBOJIYHUIA MJIN COJTIHEYHBIX 3aTMEHNIA POPM rMCTOrPaMM HET HEODXOANMO-
cTu nepebopa cxopHbix nap. Mbl cpasy cMOTpUM, MMEeTCs in TMCTOrpaMMa
XapaKTepHOi (hbopMbl B COOTBETCTBYIOLMIA pacyeTHblii MOMeHT. [Nprumene-
HUe 3TOro metopa (Ha MpUMEpe rUCTOrpaMm, XapaKTEPHLIX AJisl MAKCM-
MYMOB COJIHEYHbIX 3aTMeHI/IVI) 419 aHann3a npupoabl pAAoB, NoJyHaeMblxX
B cucteme GCP-reHepaTopos, noaTeepamno BbiBog 00 ODYCNOBAEHHOCTH
OpMBI COOTBETCTBYIOLWMX FMCTOrPAMM KOCMOMU3NYecKUMIN hakTopamu.

Mol y>xe Buaenm xapaktepHole (hOpMbl TMCTOFPaMM B MOMEHTbI MaKCM-
MYMOB COJIHEYHbIX 3aTMeHWiA B rnaee 19. [lns nofaHOTHI KapTuHbI B CUCTeMe
GCP noBTOpuM HEKOTOpPBLIE N3 PUCYHKOB €LLE Pas.

Ha puc. 22-12 npueeneH dparmeHT KOMNbIOTEPHOroO apxuea — psg 1-
MUWHYTHBIX TMCTOrPAaMM, NOCTPOEHHbIX MO pe3yibTaTam n3MepeHuns anbda-
aktusHoct 23°Pu B Haweii nabopatopun B MywmHo 3 okTa6ps 2005 r.
MakcumyMy 3aTMeHNA cooTBeTCTBYeT ructorpamma Ne 809.

Ha puc. 22-13 npreeaeH Takoii xe pparMeHT KOMMbIOTEPHOrO apxnBa
— pag 0,5-MUHYTHBIX TUCTOrpaMMm, MOCTPOEHHbIX NO pe3yabTaTaM U3mMepe-
Hus renepatopom GCP Ne28 (Pogxep Henwcown, Mpuncron, Heto dxep-
cn, CLUA, 40°35 c.w. u 74°65’ 3.8.) Bo Bpems ConHeuHoro 3aTMeHust 8
anpens 2005 r. PacyeTHblli MOMEHT MaKCUMyMa 3aTMEHWUS U MOSBJEHME
XapaKTepHoii popMbl COBNAgaloT € ToYHOCTbIO 0,5 MUHYT — rucrorpam-
ma Ne2486. Ha puc. 22-14 npeacrasnen psg 0,5-MUHYTHbIX rMCTOrpamMm,
NOCTPOEHHBbIX MO pe3ynbTaTam nameperuii 8 anpens 2005 r. reHepaTopom
GCP Ne37 (Oxon Vokep, LlUselivapus, 47,079° c.w. n 7,062° B.8.). Pac-
YeTHbIA MOMEHT MakcuMyMa 3aTMeHus Ne 2486 ructorpamma xapakTepHoii
opmbl Ne 2487 otnuuaerca ot pacuyetHoit Ha 0,5 munyTel. Ha puc. 22-
15 — psag 0,5-MUHYTHBIX FMCTOrPaMM, NOCTPOEHHbIX MO pe3ynbTaTaM n3-
mepenuii 3 oktabpst 2005 r. renepatopom GCP Ne100 (Pobun Taianop n
Cumon [puss, Cysa, octposa @Pugxn, —17,75° o.w. n —177,45° 8.4.).
PacueTHblii MoMeHT Makcnmyma 3aTmeHus Ne 12, ructorpamma xapakrtep-
HOWi (hOpMBI peann3yeTcsl TOHHO B 3TO BPEMSI.

MNprBeaeHHas cepus prCyHKOB MOKa3bIBAET, HTO MMCTOrPaMMbl, Xapak-
TepHoll ansi makcumyma COSHEYHOro 3aTMeHnst popMbl, peanusyroTcs B
TOYHO PAaCCHNTAHHOE BpPEMA, KaK NMpn N3MEPEHNAX PAANOAKTUBHOCTU, TakK
n npu nsmepeHusx g reHepatopax GCP-cetn. CregoBatensHo, u no atomy
MPU3HaKY NPOSIBASIETCA KOCMO-(pusnyeckas npupopa hbakTopos, onpene-
NSAOLWNX TOHKYIO CTPYKTYpY — (pOPMY FMCTOrpamMm.




asa 23

Ncnonb3oBaHue 3/1€KTPOHHbIX reHepaTopoB LWyMa B Ka-
yecTBe O0ObekTa wuccnenoBaHuin ‘‘MakpOCKOMUYECKUX

dbnykTyauunin”

NsmepeHuns nHTEHCUBHOCTM anbca-pacnaga, Mbl BbIOpan B KauecTse OC-
HOBHOrO 0BbEKTa HALLMX NCCNeA0BaHN U3 METOANYECKNX COOBpaxeHuli —
HEMNOJBEPXKEHHOCTYN 3TOr0 NPOLIECCA ‘3EMHbLIM ' BO3[EACTBNSIM 1 BO3MOXHO-
CTU CO3AaHNS U3MEPUTENLHBIX CUCTEM, CTabunbHO paboTalowmnx B KPyrio-
cytouHom pexume. CyliecTBEHHbIM AOCTOMHCTBOM 3TOro 00bLEKTA SABASET-
€A BO3MOXHOCTb NCCNEA0BAHNA NPOCTAHCTBEHHON aHU30TPONUN B ONbITax
c konnumaTopamn. OAHaKO y 3TOro 06beKTa eCTb CYLUECTBEHHbIN HegoCTa-
TOK — MPaKTU4ECKAsi HEBO3MOXXHOCTb UCCAEA0BaHNS KOPOTKMX (MeHbLle 1
CeKyHAbI) BPEMEHHbIX MHTEPBaNOB. [1ns 3TOro Hy)XXHbI Npenapatsl C O4eHb
BbICOKOU MHTEHCUBHOCTLIO aibdha-pacnafa, 4To CONPSKEHO C OrpaHuyeHmn-
AMU MEPTBbIM BpPEMEHEM AETEKTOPOB 1 PafNaLVOHHOR ONaCHOCTLIO ANA
nccnepoBaTenei.

MepBylo NOMBLITKY YBENNYEHUS BPEMEHHOrO Pa3peLUEHNA S HAAesAsNCs
caenatb npu u3MepeHusx (hAyKTyauuii NpoBOAUMOCTU MCKYCCTBEHHBIX
oconunupHbix membpan B onbitax . C. Meanosa & 1988 r. [24]. B wy-
Max MpOBOANMOCTY MeMOpaH eCTb “BCE”’ 4aCTOThl N permcrpaums ux 3asu-
CUT NNLb OT HaNMYMA ycuauTeneld HY>XHOro amanasoHa 4actoT. OgHako
B TOI paboTe xBaTuno Apyrux 3agad. HyxxHbl Obian onbiThl C LYMOBbLIMU
reHepaTopamu C 4aCTOTHON NOOCON nopsiaka aecatkoB (coten) klu,.

Hauano Takux nccnefoBaHunii Ob110 NONOXKEHO ONbITOM, NPOBEAEHHBIM C
A.B. KaMuUHCKNM — BbICOKOKBaNNpuUmMpoBaHHbiM usukom n3 Tounucu.
B nekabpe 2002 roga oH npucaan MHe NUCbMO:

"0 Bawux nccnegoBaHmsx Makpockonuyeckux hiykTyauuii s yaHan
13 nepegadn Fopaona. MeHs 04eHb 3aMHTEPECOBaNM Pe3ynbTaThl IKC-
MEPVIMEHTOB, B KOTOPbIX ODHAPYXMBAKOTCSA KOPpensunn hnsndecknx
genuduH. locne atoro s o3Hakomunacs ¢ Bawnmn pabotamu. Moii
nHTepec K appektam, obHapy>keHHbIM B Bawwnx akcneprmenTax oby-
CNOBJIEH TEM, YTO OHU, KAK A CHMNTAO, MOTyT 6b|Tb O6yCJ'IOBJ'IeHbI ro-
pa3go bonee raybOKUMU NPUYMHAMM, HEXENN KOCMOMU3NYECKNMN
daktopamu. Bozmoxno, Bbl cTONKHYAUCH C NposiBneHuem KoHewd-
HOCTM Hawero Mmupa. B mogenn koHeuHoli BceneHHoii pocTaToyHo
€CTECTBEHHO MOTYT ObITh 0OBbsAICHEHbI ODHapy>xeHHble Bamn adhpek-
Thl, @ TaK )& C eAUHON MO3NLUM MOHATHI MPUYHNHBI BO3HUKHOBEHUS
dnukkep wyma n bendopgosckoro pacnpeneneqns’.
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Kak cBsizaHa ¢hopMa rmctorpamMm C KOHEHHOCTBIO HALLEro MUPa s He
nousan. He noHsn n BO3MOXHOCTN 0BBACHEHNST MPONCXOXAEHNS DANKKEpP-
wyma — Mbl genann Takue nonbiTkn. bes ycnexa. Ho HauaBweeca nocne
3TOro NUCbMa COTPYAHMYECTBO ObLIO OYeHb nonesvbim. A. B. Kamuncknia
6bICTPO CODpas YCTAHOBKY C LUYMOBBLIMU FE€HEPATOPaAMU N Mbl MOMYHUIN
B COBMECTHOM WCC/IEA0BAHNN OCHOBHbIE NPOSIBAEHNS (PEHOMEHA “MaKOCKO-
nuyecknx payktyaunii’ — 3dppekT BaivKHeR 30HBI 1 CUHXPOHHOCTL 13-
MeHeHUst POPMbI TMCTOrPaMM NPY PACCTOSIHUN MEXAY ODBbEKTAaMI B ThICs-
amn km (Tonnuncu-Mywwmno). Mpn 3TomM y Hac Bblna BO3MOXHOCTL CTPOUTD
ructorpammsl 3a Bpems nopsagka 0,01 cekyngel [101,102]. Cpeau npoue-
ro 3TO MUCbMO O3HAYaNO 'HEHAMPACHOCTb CyeTbl’ — OH Y3HaJ O HawwWX
paboTax u3 Tenesu3moHHONW nporpammbl AnekcaHgpa lopgoHa, yyacTeo-
BaTb B KOTOPOU MHE Ka3anochk ‘TpaToi spemenn’. Hawe coTpygHmuyectso ¢
A.B. KaMmuHcknM npogoikanock OKOAO ABYX JIET, 1 DbINO A1 MEHSI O4€eHb
unTepecHo. Hapsgy ¢ uccnegoBanmem cnekTpoB amnautys chayktyauuii
B LUYMOBBIX F€HEPATOPaX, Mbl HAYaNN C HUM AABHO MHTEPECYIOLLNE MEHS!
NCCNEOBAHNSA CTEMNEHU HECNYHARHOCTI (POPMbI TUCTOrpaMm npu GpoyHOB-
ckoMm ABvbkeHuu. Havann u... He 3aepwunnn. HapyweHue HopManbHbIx
B3aumooTHowWweHunii Poccun un Tpysun, otcytcTere dpuHaHcupoBanms, oT-
ganeHHocTb. .. OueHb xanb. S aymaro, B ucciegoBaHusix DPOYHOBCKOro
OBVKEHUSA “TUCTOrPaMMHBIM METOAOM MOryT ObITh ODHapy>KeHb! YanBU-
TenbHble PeHOMEHDI. . .

Buktop Anatonvesud [lanuyenora. Cncrematnyeckoe nMCnosib30BaHMe
3JIEKTPOHHBIX LYMOBbIX reHepaTopos Hadvan B.A MMandyentora Hawe cotpyg-
HM4eCTBO Havanock B 2002 roay, korga oH pabotan B peuun, B AdmHax.
OH Hauvan npoBoOAMTL M3MepeHus anbga-akTUBHOCTY U Mbl NOATBEPANIN
3(pheKT CUHXPOHHOCTM MO MecTHOMY BpemeHn B Acbunax n B MywwmHo. B
€ro n3mepeHusix Takxe Obina HaligeHa xapaktepHasi (pOpMa B MOMEHT MakK-
cumyma Conneunoro 3atmenns. QHAKO NO-HACTOSLLEMY UHTEHCUBHBIM Ha-
LIe COTPYAHNYECTBO CTaJIO NOChe ero so3epatyeHust 8 Poccuto n sxoxaerns
B YMC/I0 COTPYAHMKOB NyLUMHCKOR sabopaTopun B8 2005 rogy.

Pabotel, BbinonneHne ¢ yyactnem B. A.Tlanuentorn n pabotsl, 3aay-
MaHHbIE M, OTKPbIBAIOT HOBbIE MEPCMEKTUBLI B WCCAEA0BAHUAX ~‘MaKpo-
ckonuyecknx yktyauuii’. Korga-Hubyab OHM COCTaBAT mMaTepuasn ans
OTAENLHON KHUMM. 1 XKe OrpaHmyyCh KPaTKUM 'KOHCMEKTOM' — MepedHeMm
5Tux paboT, BbiNoAHeHHbIX K ocenn 2008 roga.

23.1 W3meHeHus hopmbl rncTorpaMmm B LLEHTPOOEXHOM none

Bonee 10 ner tomy Hazaa, Bukrop Koncrantunosuy Jisnugesckuii (oH
ymep B gekabpe 2007 r.), npu obCy>KAeHUM HA HALWIMX CEMUHAPaXx rmnoTe-
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TNYECKUX ‘MEXaHN3MOB', ONpeaenatoLnX 3aKOHOMEPHbIE N3MeHeHNs ¢op-
Mbl TUCTOrpaMm, HaCTOMYMBO COBETOBA NOCTABUTb OMNbIT B Ll.eHTpVI(byre —
noMecTuTh Tyaa anbda-uCToYHMK N CMOTPETh, 3aBUCUT N hopMa rmcro-
rpaMmm OT BEJNHUNHbLI LLeHTpO6e)KHOrO YCKOPEHNA. nOCTaBVITb TakoW OnbIT
6b110 OYeHb TPYAHO — HYXKHO ObINIO CAeNaTh YCTPOMCTBO AN perucrpaumn
4KCAAa AKTOB Pacnaga B OYeHb ObICTPO Bpawatowemcs obpasue. YaobHbIX
CBHEMHbIX AMNCKOB, TIMNAa COBPEMEHHBIX (hieLleii, Toraa He 6bI10, Kak He Obi-
J10 U MHOTUX APYrux yCTPOWCTB u aetaneidn — Obino spems pacnaga CCCP
N NOJIHOWM HULLETbI HAYKW.

B. A.Tlanuentora kopeHHbIM 06pa3oM n3mMeHnn naax 31oro onbita. OH
He CTaf nomewaTh anbga-ucToHHUK B LeHTpudyry. Bmecto atoro oH B3sn
ABa npubopa, koHcTpykuun W, A. PybuHwTeiiHa ¢ konammatopamu, n pac-
noNIOXKwWA OAWH Tak, l-|TO6bI aﬂbd)a—qacTVIU'bl BblZIETANN NPUN PAagNOaKTUBHOM
pacnaje B NJ0CKOCTYN BpaLleHus napbl rpy308 B ueHTpudyre, a Apyroi Tak,
4TOObI anba-4acTuLbl BbIETANN NEPNEHANKYNAPHO 3Tol nnockoctu. Ca-
MOe 3amMedaTeNbHOe — afbga-NCTOHHNKN HAXOAWANCL HA paccTosiHun 1,5
meTpa oT ueHTpudyru K-70 — ot ee cranbHoro kopnyca, TONLMHOA B 1 cMm.

OnbIT cocTosin B 3anycke — MOCTENEHHOM ‘pa3roHe’ — yBEUYEHUN
yncna obopotos ueHTpudyru ao 3000 0O6OPOTOB B MUHYTYy— CTauuoHap-
HOM BpPALWLEHNIN — BbIKJIKOYEHNN N NOCTENEHHOW OCTAaHOBKE BpaLlEHNA. Ber
3TOT LUK Dbl NPOAOIKUTENBHOCTLIO B 10 MuHYT: 5 MuHYT pasroHa u 5
MUHYT TopMoxkeHus. CpagHeHne ructorpamm npoussogus s. Pesynbtatbl
3TUX ONbITOB NopasuTensHbl. PopmMa rncTorpamm, NOCTPOEHHBIX NpY peru-
CTpauun C KONANMMATOPOM, BbIpE3aOLWUM NYYHKN aﬂb(ba—‘-iaCTVIU' B Hanpas-
NEHUN NEPNEHANKYNAPHOM NAOCKOCTIN BPpalUEHWA, N3MEHANACH C HETKNM 5-
N MUHYTHBIM NEPUOAOM. anI BblJ1€TE aJ'Ibea—‘-IaCTVILI' B Hanpaeia€HNn niaocC-
KOCTW BPALLEHUs1 LeHTPMPYr 3TOro nepuoga He Obifno, 3aTO NOSABUACS He
O4Y€Hb FICHO BbIPAXKEHHBIA NEPUOL MPOAOIIKNTENLHOCTHIO 2—3 MUHYTHI. . .

“C kakoii ctatu’ um3meHsieTcs opma ructorpamm BGAM3KM BpaLLato-
weiics ueHtTpudyru, nodemy 3toT 3hdeKT 3aBUCUT OT HAMPABAEHUS Bbl-
neta anbcpa-vactuy? Her bGonee, kak roeopsT, “uHtpuryowmx’” BONpOCOB.
OTBeTbl Ha 3TW BOMPOCHI MOMAM Obl CNOCOBCTBOBATL MOHUMAHMIO BOODLLE
MPUPOALI TOHKON CTPYKTYpbl FUCTOrPaMM. . .

Moran 6bi. Ho, fns moeii ncuxuky, 3TUX pe3ynbTaToB OMbITOB HEAO-
cTaTo4HO. [IX HY>XHO MHOrOKpaTHO MOBTOPSITb C Pa3HbIMW BapuaHTamu.
DTN ONbITbI YPE3BLIYANHO BaXKHbI 1 MOTOMY YBEJINYMBAIOT rPy3 MOEN OT-
BETCTBEHHOCTWN. Pe3yJ'|bTaTb| OCHOBAHbl HA MOEM BU3YaJIbHOM, 3KCNEPTHOM
CpaBHeHUW rmcTtorpaMm. KoHeuHo, s, Kak BCerga, crapasncs BO3MOXHO akK-
KypaTHee bbITb “00bekTuBHBIM . HO BCe e, HO BCe xe. S Obl npegnoyen (Ha
mecte B. A. MNanyentoru) He nepexofmTb K HOBbIM NCCIEAOBAHNSM 4O 3TOFO
MHOrokpaTHoro nostopeHusi. (To-To y meHs "ywno’ 55 net 6e3 goakHoro
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NposiCHeHus. .. ). Tak uau nHadve, 3Tu ONbITHI A nosarato He Mexee (Mm.D.
6onee!) NPpMHUNNNANbHbIMK, YEM ONbITbl C BPpAalWWA€EMbIMIN KOJJTMMATOPAMN.

TO, HTO Mbl OrpaHN4YUNNCb NMNOKa 3TNMN ONbiTaMu C LLeHTpI/IberOVI, HE
NOCBATWIAN UM ANNTEJIbHOE BPEMA, — NCNXONOTMHYECKN NMOHATHO. BBep,eHme
B NpaKTUKY UCCNeAoBaHWi LUYMOBbIX reHepaTopoB B pykax B. A. MaHuento-
rn obeLano 3aMaHuYBbIE BO3MOXHOCTM HOBbIX OTKpbITUli. Bonee Bcero atu
(onpaBpaBLUMECs) OXKNAAHNS OTHOCUINCH K PESKOMY YBEJIMHEHNIO BPEMEH-
HOFO N MPOCTPAHCTBEHHOrO pa3pelleHns HabsIto4aeMbIX 3aKOHOMEPHOCTENA.
BoT nx kpaTkoe nznoxeHne.

23.2 Mapagokc “3Be34HO-COMIHEYHOrO’ pacuLensieHns Nepruoaos.
“dddbekTbl MECTHOrO BpemeHun” npu paccTosiHUM MeXAy 00b-
ektamu nopsigka 1 merpa

Mocne cozpganvns . A. PybunwTelinom ctabunbHbix npnbopos ans anm-
TENbHbIX, KPYrIOCYTOUHbIX M3MEpPeHUii afibga-pagnoakTuBHOCTY, HonbLLOH
WHTEpEC BbI3bIBaN OMbITEl C NPOSIBJIEHNE CUHXPOHHOIO N3MeHeHUst (hopMbl
rMCTOrPaMMm B OfHO U TO e MeCTHoe 1 abcontoTHoe Bpems. Hanbonee sax-
HbIM Ka3a/l0Cb onpeneneHmne Takom CUHXPOHHOCTN Ha BO3MOXXHO 6OJ'IbLIJI/IX
paccTosiHusx mexay obbektamu. Kak nokasano B rnase 7, 3Ta 3agada Obi-
N1a BbINOJIHEHA — Mbl BUWAENN CUHXPOHHOCTb MO MECTHOMY (a nHorga u no
abCoONMOTHOMY) BpPeMEHU HA MAaKCUMAaJbHO BO3MOXHbIX HA 3emJie paccTo-
AHusx (okosno 15 Thicad km). Vicnonb3oBaHne 3/1€KTPOHHBIX reHepaToOpOB
LIyMOB, NO3BONSIOLLEE NOJyHYaTh FMCTOrPaMMbl 3a BpeMeHa nopsgka 1073
CEKYHAbl, OTKPbIZIO BO3MOXHOCTN NCCAEAOBAaHNA CUMHXPOHHOCTW NO MECT-
HOMY BPEMEHN HA OTHOCUTEJIbHO He6OJ'IbLIJI/IX PaCCTOAHNAX.

B 15 km ot lywwHo, Ha okpauHe r.CepnyxoBa ecTb nocenok “Bosnb-
wesuk'. PasHocTe mMecTHOro BpemeHn (COOTBETCTBYIOLLAS PA3HOCTU LOA-
rot) pasHa 62,7 cekyngbl. B.A.Manuenora n B. A. Konomber nposenn
10 MUHYTHbIE CEepuM OLHOBPEMEHHbLIX W3MEPEHWA (PAYKTYyaunidi amnanTy-
[bl LUYMOB [IByX F€HEPATOPOB ¢ HacToTHON nonocon 44 'y — 8 MNywwmHo
n B bonblesuke. Mo 3Tum pesynbrTatam ObINM NOCTPOEHLI FUCTOrPaMMbI
3a cymmapHoe Bpemst 1 cekyHga un 0,2 cekyHppl. S ocywecTensn cpaBHe-
Hue ructorpaMm. Bbin nosnyyeH BnosHe YeTknii sKCTpemMyMm — HanbonbLoe
CXOACTBO FMCTOrpaMm [ABYX JIOKaNN3aLni Npum pa3HOCTN BPEMEHMN OKONO 63
CEKYH[, 4TO BMOJIHE COOTBETCTBOBAJIO PAa3HOCTN MECTHOrO BpemeHu. [lpn
MOCTPOEHUM FUCTOrpaMm C 5-kpaTHO DOnee BHICOKMM pa3peLueHnem — npu
COOTBETCTBUM KaXXAOA rucrorpammbl 0,2 cek, — NOSOXKEHNE IKCTPEMYMA
HE W3MEHWIOCh — CXOAHbIE FMCTOrpaMMbl C HanbosbLIEl BEPOATHOCTbLIO
COOTBETCTBOBANN MHTepBany 63 cekyHAbl. korga e B. A. [lanuentora no-
cTpoun ructorpamMmel 3a Bpems 0,02 cekyHAbl KaXkpasi, IKCTPEMYM — pac-
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LWennICs Ha ABa: OANH MUK Obin NOKAAN30BaH Ha MHTepBase (T.€. pa3HOCTH
BPEMEHN MEXJY CXOAHbIMU ructorpammamn) 8 62,98 cekyHa, Apyroi Ha
unTtepsane 63,16 cekynz. Paclwennenne Obino O4eHb YEeTKUM — MEXAY
obpazoBaBLIMMUCS IKCTPEMyMamMm Obli NPOMEXYTOK B 8 nHtepsanos (Bo-
cemb 0,02 cekyHaHbIX ructorpamm). MopasutensHo, HO 3TO pacLUeneHue,
kak nokazan B.A.[llaHuentora, okazanock COOTBETCTBYIOLMM pacLiene-
HUIO CYTOYHOrO Mepuosa Ha “3Be3pHblii’ 1 “conHednblid” (cm. rnasy 6). B
camom pene, “3se3fHble cyTku' = 1436 MUHYT OTIMYAOTCS OT ‘conHed-
HbiX' cyTok = 1440 muHyT Ha 4 muHyTol = 240 cekyHg. JTa pa3HOCTb
OTHOCUTENBHO COMHEYHBIX CyTOK cocTaBnseT k= 240/86400=2,78 <1073,
MouTn Takoe >ke OTHOLIEHWE XapaKTepHO ANs PACLUEMUBLUNXCSA MUKOB B
onbiTe “Bonbwesnk-lNywrHo”. AHanornyHoe pacwensieHne dbII0 NONYYEHO
1 NpKn ONPERENEHNN CUHXPOHHOCTU MO MECTHOMY BPEMEHMN NPU N3MEPEHUNSAX
8 MywwuHo n 8 Poctose. Tam, npu pasHoctn mecTHoro Bpemern 568,56 ce-
KYHZ, pacLUeneHne nuka nponsowio npu nHTepeane mMexay ' cybnukamn”
B 1,58 cekyHabl.

CDeHomeH paclenyieHnsa nNnkKa pa3HoCTn MeCTHOro BpEMEHN, Kak U MHO-
roe y Hac, napagokcaseH. B camom gene, paxe pacwenneHmne CyTOYHOro
nepuoga Ha ‘‘3Be3gHblii’ 1 “CONHEYHbIN HE JIErKO OTHECTW Ha CYeT pas-
HOWi aKCno3uL MmN nabopaTopun OTHOCUTENLHO HENOABMKHBIX 38e34 U ConH-
ua. JTo pasnnume coctaenset Bcero 1°. Yke 3Ta Be/MYMHA BbI3bIBAET
CMYLLEHNE — B OMbITE PACLUENNEHNE Ha 3BE3AHbIA W COMHEYHbIV nepuog
nony4yaeTcda npu npoBeaeHNN |/|3mepeH|/|ﬁ, KaK KaXXeTCA, JIMWEHHbIX NpO-
CTpaHCTBeHHOﬁ I/I36VIpaTeJ'IbHOCTI/I — NNOCKNE NCTOYHUKN pPagnoaKTUBHO-
CTn, NJIOCKNE NONYNPOBOAHUKOBLIE ACTEKTOPbI. Vl NPpNMEHAEMbIE HAMK KOJI-
JMMATOPbI UMEIOT anepTypy OKOMO 5° 1, KaK KaXKETCsl, HE MOTYT ODBSACHUTL
6onee TOUYHOE NpOCTpaHCTBEHHOE pa3pelueHne. OOBACHATL e paclyene-
HVe C ewe BONbLIMM paspelleHneM TOYHOU OpPUEHTALMEN OTHOCUTENbHO
38e38 namn ConHLA KaXeTCsl N BOBCE HEBO3MOXHBIM. . .

M TyT HyXHO ewe nposegeHue bonbwoii pabotsl. W TyT Ha MHe Bonb-
LUAs NMCUXOSIOrMYECKAsi Harpy3Ka — BMOJIHE SN "ODBEKTUBHO ' s onpeaenn
3Tu aKcTpeMyMbl? A aymato, 4to “Bnonne”’, HO... “BCe Xe, HO BCe Xxe..."

3T NapajoKChbl HE YMEHLLIWAM HALEro a3apTa B CTPEMJIEHWMA Onpe-
nennTb “3pekT MeCTHOro BpemeHn Ha MpeaesisHO MasibiX PacCTOSTHUSIX
Mexay obbektamu.

Mocne onpeaeneHnsi CUHXPOHHOCTY MO MECTHOMY BPEMEHUN HAa PacCTo-
aHum 15 kv, mbl ¢ B. A.lan4entoroii nposen onbITbl Ha paccTosiHum 8,
4 n 0,5 km. Anann3 noctpoertbix B.A.lanuentoroin psigo rucrorpamm
NOATBEPAN CYLLECTBOBAHME 3TOrO (DEHOMEHA U HA TaKMX PaCCTOSHUSIX.

MNMocne atoro nocnefsoBana ceprst 3MepeHNii B 3AaHNN HALLErO NHCTU-
TyTa. 3TO 3jaHue, Kak byaTo Dbl CneumansHO ANs uenei Takoro onbITa,
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O4YEHb XOPOLLUO OPUEHTUPOBAHO — OauH Kopugop TouHo ¢ Cesepa Ha HOr
— no mepuauany, apyroii ctporo ¢ 3anaga Ha Boctok — no napannenu.
370, U COOTBETCTBYIOLLIEE BbICOKOE BPEMEHHOE Pa3pelleHue npu nocTpo-
€HUN TNCTOrpamMmm, npm N3MepeHNN AOCTATOHYHO BbICOKOYACTOTHbIX 3JIEK-
TPOHHBIX LIYMOB, MO3BOJINIO HAM MOAYHUTL DPeKT MECTHOrO BpemeHu'
Mpy paccTOSHUM MeXAY ABYMS FreHepaTopamm cHavana B 15 meTpos, a no-
TOM YMEHbLINTbL 3TO paccTosiHue Ao 1,3 meTpa u pganee go 0,75 cm. [pu
5TOM O4Y€Hb BaXKHO, 4TO 3PPeKT B CaMOM Jene 3aBUCEs OT HanpaBieHnss —
OH COOTBETCTBOBAJI PACHETY NpPU PaCMOIOKEHNN FEHEPATOPOB NO napasJie-
au (¢ 3anaga Ha Boctok). Mpu pacnonoxeHun reHepaTopos no MepugmnaHy
Mbl BUAESN BbICOKYIO BEPOSITHOCTb aDCONOTHON CUHXPOHHOCTY MOSIBAEHUS
CXOAHbIX TNCTOrPaMM.

Takum obpa3zom, Ha BocTouHom kpato Moero nucbmeHHoro crona (pac-
NMONOXXEHHOIo no napannenm) CXOoA4HbIE TUCTOrpaMmbl MOABAAKOTCA Ha
3,5x1073 CEeKYHbI paHblue, YeM Ha 3anagHoM.

Ha ocHoBaHum s1ux onbitos B.A.llaHuentora caenan 3amedaTencHyto
“nuHeliky’ — ykpenun Ha [BYX KOHLAX AOCKM [1Ba reHepatopa u noJjy-
4nn yaobHbIA Npnbop TMna KOMMNACHOR CTPeKW, NOBOPAYMBasi KOTOPbIN
MO pa3HbIM HAMPaBJEHUSM, MOXHO ObIf0 AeTanbHO NCCNeAoBaThL 3aBUCK-
MOCTb (POPMbI FUCTOrPaMM OT OPUEHTALMMN 3TOW JINHENKN OTHOCUTESLHO
HanpaBfeHNsl BpalleHus 3emn BOKPYr CBOel ocu.

Bbino caenano 3 oyvenb 6oAbLIMX NO 0OBEMY ONMBLITOB, B KOTOPbIX DbLIN
N3MEPEHBbI BbICOKOYACTOTHLIE WWYMbI MPU N3MEHEHUN OPUEHTaLNn (I'IO a3n-
MYTY) 3TOii AnHeiikn ¢ warom 11,5°. CpaBHeHMe COOTBETCTBYIOLLMX TUCTO-
rpamMm NpoAo/KaNack NodTh 4 Mecsaua, n CTOMO MHe DONbLLON Harpy3Ku
Ha rnasa. Mbl nony4uInm NOATBEPXKAEHNE HETKOIo NPOABAEHNA CUHXPOHHO-
CTW MO MECTHOMY BPEMEHU MpPU PacCTOSIHAN Mexay reHepaTtopamu B 1,36 M
npy pacnosIOXKEHWIN NO napannaenn 1N CToJib >XXe YHYETKOro OTCyTCTBUA pas-
ANYNA — abCOMOTHOWR CUHXPOHHOCTUN MpU PACMONOXKEHUN MO MEPUAMAHY.
OpfHako npu NPOMEXYTOUHbIX HAMPaBAEHUSIX NOMYHaEMbIE PACMPEReNEHNs]
YKNCAA CXOAHBIX TMCTOrPaMm Mo MHTEpBasaM umenn ‘naoxoii” sug. MHorpa
HabNMOAaNOCh HECKOLKO IKCTPEMYMOB Man BOODLE KapTuHbl Obian Ge3
YETKUX IKCTPEMYMOB. ITO BUAHO B onybankoBaHHbIX pabortax [105-108].
Mue 3Tn kapTuHbl He HpaBaTcs. CANLIKOM CIOXHBbI.

Tem Bpemenem, B. A. laHuyentora npofomkun NocTaHOBKY HOBbIX 3KC-
TPaBAraHTHbIX ONbITOB.

lMepebiM U3 HUX ObI ONbIT B cCamoreTe, neteswem n3 Kanpa 8 Mockay.
Camonet neten To4Ho no mepugmaHy — c KOra Ha Cesep. lpu pacno-
JIOXKEHWUW JINHENKN C ABYMS LUYMOBBIMMW FeHepaTopamu no Mepuguaxy, B
onbiTe Ha 3eme, B cooTBeTCTBUMN C 3¢hhPEKTOM MECTHOrO BPEMEHU, OAUN-
HaKOBbIe CbOprI FNCTOrpaMm NOABAAOTCA B ABYX pAAaX O4HOBPEMEHHO —
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Ha rpaduke NOAYHAETCs OAUH MUK — CUHXPOHHOE MOSIBNEHNE OAMHAKOBBIX
rucTorpamm B AByx reHepatopax. B camonete, npu ckopoctu 850 km/4ac,
3TOT MUK paclennnacsa: NOABUNCA €We OANH Ha PaCCTOAHUN 8 MHTEPBANOB
(no 0,5 m/cek).

B 18 utons 2007 roga mbl noexann Ha HeDOALLLOW a3pOLPOM B OKPECT-
HocTax [MywmHo. Tam, Ha camoneTe SK-18, B. A.llanyentora nposen ns-
MEpPEHUsl C ABYMS FeHepaTopaMu C pacCTOsIHUEM MexAy HUMW B 75 cM Ha
nunneiike. Camonet (n B.A.TManyentora B Hem) netan co ckopoctbio 200
KM/4ac no pasHbiM HanpasneHusm (asumytam). Monyden overb GonbLuoi
MaTtepuan ¢ psgamn ructorpamm. 3atem (27.08.2007 r.) Obiin nposeseHs
M3MEpeHNs B aBTOMODUANE, ABUXYLUEMCS HA Wwocce ¢ 3anaga Ha BocTok u
obpatHo, co ckopoctsimu 50, 75, 100 n 120 km/4ac Ha HonbLwON CKOPOCTH
npn pacnonoXXeHnn NINHENKN BOONb W NOMNEPEK HAMPABNAEHNA OBUXKEHUA.
Monyuyen oueHb Gonbwoi matepuan. MNpegsaputensHblie pe3ynbTaThl 3THUX
onbiToB onybnukosabl [108]. Pe3ynbTatsl 3TM 4pe3BbIHaiiHO NHTEPECHDIE.
MNocne nx noaTBEP)KAEHNS 1 Pa3BUTKS OHW MOTYT CYLUECTBEHHO U3MEHUTb
NpeAcTaB/IeHe O HALLEM MUpE.




asa 24

MaTemaTudeckue n punsmyeckme cakTopsl, onpegens-
towme popmMy rucrtorpaMmm

B npegblgywmx rnaeax ocTaBancs B CTOPOHe MEPBbIfi 1, MOXET ObiTb,
rnaBHbI BOMPOC: "HeM 00BACHAETCA HasnM4me ‘TOHKON CTPYKTYpbl' rmMcTo-
rpamm?”’ [1o cux NOp MHOrMM 3TOT BOMPOC KAXKETCS HAUBHBLIM — OHU 3HAIOT,
4TO “TOHKasi CTPYKTypa cayyaiiHa'. .. OfHaKO, OCHOBHOI BbIBOA M3 HALLMX
NCCNENOBaHNIA — TOHKAs CTPYKTYpa rMCTOrpaMm 3aKOHOMEPHO M3MEHSET-
CA BCNEACTBUE KOCMOGU3NYecknx npoueccos. V1 3T nameHeHus obycnos-
NleHbl ABVDKEHWEM M3Y4aeMbiX OOBEKTOB B HEOAHOPOLHOM MPOCTPaHCTBE-
BPEMEHW. 3HAYNT JIN 3TO, 4TO ec/n Obl HAaM YAANOCh UCKIIOYNTL BCE BUAbI
OBUNXXEHUNA, Mbl 6b| noAy4HuMan, HakKoHeW, UCTUHHO rnagkune pacrlpep,eneHVl;l?
Xopowo 6bl NOAyYNTL OTBET Ha 3TOT BOMPOC. . .

OpHako TOHKasi CTPYKTYpa BbIGOPOYHBIX pacnpegeneHnii MOXeT ObITb
CNEACTBUEM HE TONBKO hU3NHECKUMX, HO 1 YNCTO apuPMETUYECKNX MPUYIH.
MHOFO JNIET Ha3aa A Hadan AuneTaHTCKoe (I'IOCKOJ'Ibe HE nmen AOJIXXHOro
obpaszoBaHms) nccnefoBaHne 3TOR BO3MOXHOCTU.

24.1 Yucna PunbOoHaUN

Bcnegcteme cBoeii Heobpa3oBaHHOCTY 51 OTKPbIA Ux cam. Jletom 1957 roga
1 B351 (HAKOMUMBLLMIICS) TPEXMECSIYHBI OTNYCK Ha kadeape MeauuuHckoii
paguonorun — B anpene poauncsa Anewa. Mbl BTpoem yexan “B gepesHio’.
VI B WIOHE-NIONE-aBrycte a1 4aCcamMmum BO3u Anemy B KOJIACKE NO UBETYLLUM
nyram u necHelM npocekam lNoamockoebsi. B ronose y meHsi Obina Ta xe,
4YTO W Temepb, 3aj4a4a — OOBACHWUTL NPUPOZY TOHKOW CTPYKTYpbl rMCTO-
rpamm. MHe xOoTenock, Ansi KOHTPOAS, NOAYHMTb 6e3 NpefB3sTOCTU, HOp-
manbHoe pacnpegenedne (Faycca) Ha kakoM-1MbO eCTECTBEHHOM MaTepua-
ne. Mons Gbn nonkbl ueetywmmn pomawwkamun (Leucanthenum vulgare).
Vx uetkn Obinn ¢ pasubim 4nciom nenectkos. S cobupan Oykersl u (noka
Anewa cnan) owynbIBan W CHMTaN HUCIO JIENECTKOB. ITO MOMIO MPOU3-
BOLMTb CTpPaHHOE BrevatseHne. PomMawku owunbiBatoT, BbIsSICHAS “obuTt
— He nobut". V meHst He BbIno 37Ol npobnemsl. .. Ho nonst n neca bebinn
MYCTbIHHBI U MPEKPACHBI, U NTOCTOPOHHNX CBUAETENEl MONX 3aHSATUNIA He Obl-
N0. OAHaKO pe3ynbTaT 6bIJ'I HEOXKNOAHHbIM. ﬂ Hawesa, 41O HNCNno NenecTkos
6biBaet (y cambix “xypocouHbix) 5 unu 8, vawe OviBaet 13 nenectkos, ewe
Yale 21 nenecTok, Ha POCKOLLHbIX JIyFraxX poCan poMalluku ¢ 34 nenectkamu,
1 peako BCTpedasnch LBETKM € 55 nenectkamu. A npomeXKyToUHble 4ncia
nouytn He BCTpedatotcs. He nonyuun g HopmansHoe pacnpegenexne!
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Mbi ¢ Hayana 20-ro Beka HaxXoAMMCS NoA BreYyaTieHneM 'KBaHTOBaHUS'
— Hanuuus “paspelwteHHbiX’ 1 ‘3anpelueHHbIX”’ SHEPreTNYeCcKnX ypOBHEl.
Menst nopaswuno, 4To “kBaHTOBaHME' MOXET OblTh CNEACTBUEM U YWUCTO
mMaTemaTuyeckux npudud. Motom s y3nan, 4yto 310 4Yucna PuboHauunm,
oTKpbITbie 3a 500 neT no meHsi. Yo 370 cTapbili pasgen matematuku. Psg
3TUX YNCEN — KaXKAO0E Crefyolee — cymMa AByx npegbigywmx (34+5=8;
5+8=13; 84+13=21...). 51 Toraa He 3HaJ, 4TO OTHOLUEHNE STUX COCEQHUX
uncen — 3onotoe cevenne (21/34=0,6176...; 34/55=0,6181...; 34/21=
=1,6190...; 55/34=1,6176...), He 3HaN 4TO 3TUM HUCNAM C [PEBHOCTN
MOCBALLEHO MHOXeCTBO nccnegosannii [109]. Ho ato kBaHTOBaHme, 3Ta
LMCKPETHOCTL NPOW3BENU Ha MeHsi GosblUoe BrevaTaeHNe.

3amevaTenbHbIM CBOWCTBOM psga uucen PuboHavum kak pa3 u sie-
NSIETCSA NOCTOSIHCTBO COOTHOLLEHNI 3040Toro cevenunsi. OHO — nposiBaeHune
LLUMPOKO N3Y4aeMOro HblHe CBOICTBA ‘camonogobus’. [ocTosHCTBO COOTHO-
LeHW 30J10TOrO CEYEHUsl B Pa3HbIX YHACTKAX PSAA 3TUX YMCESN, BOSMOXHO,
NPUBOAUT K COBMNageHmnio hopMbl FUCTOrpaMM — BEPOSITHOCTN peanu3auun
JAHHOrO 4feHa psfa, ecim oCb abCcumce NpeacTaBneHa B OTHOCUTENbHBIX
eANHNUAX. DTO 3HAYUT, YTO FMCTOrpaMMmbl, NOCTPOEHHbIE /1Sl Pa3HbIX ab-
COJIOTHBIX 3HAYEHWi pe3yNbTaTOB M3MEPEHMIA, ByayT CXOAHBI, €Cin n3me-
psiemMble BeIMYNHBI NprHagnexat K pagy PuboHayun. A 3To xapakTepHoe
CBOWCTBO “‘Makpockonuyecknx haykTyaumin'' — CxOfCTBO hOPMbI TMCTO-
rpamMm Ansl pa3HbiX NPOLECCOB HE3aBUCMMO OT abCONMOTHBLIX BEAUYUH NO-
Nyyaembix yucen. VIMEHHO 3TO CBOWCTBO MO3BONISIET CpaBHMBATL APYr C
LpYrom npoueccel pasHoili npupogel... Bce 310 Gbino oveHb yBnekaTenb-
Ho. OpgHako umcna ®PuboHauum — anropnTMUYECKas 3K30TMKA — cCheg-
cTBUE npuayMaHHoro anroputma. ‘C kakoi cratu’ npupogHbie NpoLecch
OOJDKHBI ClenoBath 3Tomy anroputmy? He ponxubl? Tonbko nodemy Ttak
MHOMO MposiBieHuii B npupoge ‘3onotoro cedenus’'? U ¢ vero ato cronb
MHOTVe MBICINTENN YBNEKAKOTC UM?

Tak wam uHade, 3 3Tux (TymMaHHbIX) MbICNER CAEeAOBaNO: LUCKPET-
HOCTb, MaKPOCKOMUYECKOE KBAHTOBaHNE — MOTYT BbITb pe3ynbTaTom onpe-
LeNEHHBIX aJiIrOPMTMOB,

Sl cTan nckate anropuTMUYECKNE NPUHUHBI ANCKPETHOCTY.

24.2 [OnckpeTHOCTb KaK PEe3y/ibTaT YMHOXEHUSI U BO3BEAEHUA B
cTeneHb

Mpeacrasum cebe nsmeperne V. — Hanpumep, CKOpOCTU (XUMUHECKON )
peakuuu, B KOTOPOIi npu B3aumopgeiicTBumn peareHtos A n B obpasyetca C:

A+B=C
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B coOTBETCTBMM C 32KOHOM AECTBYIOWIX MAcC
Ve = k[A] x [B], k = constant.

3peck [A] n [B] — MrHoBeHHble 3HaYeHNs KOHLEHTpaALWii peareHToB
(“akTnBHOCTM"). DTN BenMyvHbl BCe BpeMmsi daykTyupytoT (no “repmogu-
Hamunueckum nprudnnam’). B xope dpnyktyaunii BosHukatoT cnyudaiitbie (17)
coqetatus Benn4uH [A] n [B]. CooTBeTCTBEHHO 3TUM COYETaHUSIM MOsY-
HaKTCA Pa3Hbl€ BEJINHNHDbI Vc- ﬂCHO, 4YTO BEPOATHOCTb NOJYHEHNA PA3HBIX
BenudnH V. bypet HeogmHakosa. Hekotopblie 3HauveHuns V. byayT BCTpe-
4aTBCSA YACTO, HEKOTOPLIE PELKO, HEKOTOpbIe (MPOCTLIE YMCIA) NOAYHATHCS
He OypyT. YacTtoTa (BepHee "4acTOCT ' = BEPOSAITHOCTL) MOJIY4EHUS [AHHON
BEJINHNHDbI Vc 6yp,eT onpenensaTbCa HnNciaom CI'IOCO6OB Nx nosy4eHmsa npn
nepemHoxxeHun [A] n [B], nnm, 4T0 TO e camoe, YNCIOM COMHOXMTENENR
(npaBunbHee — penuteneii!) B gaHHoI Beanunne V.

Tak, 4ncno 10 MoxxHO nosyunTb npu nepeMHoxernn [A] n [B] Tonbko
aBymsi cnocobamn : 10x1 n 5x2. Yucno 11 — ogHum cnocobom 11x1, a
uncno 60 — wectbio cnocobamu (1x60; 2x30; 3x20; 4x15; 5x12; 6x10).

Yncno comHoXnTenel B MOCNefoBaTeNbHOM PsAY HMCEN Pe3KO pas-
ANYHO. 3HAYMT, pPe3yabTaThl HALLIEro U3MepeHus DyAyT C Hen3DEeXXHOCTLIO
LOVCKPETHbI.

®opma ructorpaMmm, nosiydaemblx Npu TaKUX WU3MeEpeHusx, Oyger
OnpefensATbCA YUCAaMy COMHOXNTENER B COOTBETCTBYIOLWMX OTPes-
Kax HaTypasibHOro psifa 4ucen.

3amevaTeNbHO, YTO NOAYYAIOLLEECs B HALIEA MOAENM pacnpeaeneHume
— rMCTOrpamMma — OKa3blBAETCS TEM ONPEAE/ICHHEN, TEM QUCKPETHEE, HYEM
nonHee 6bIn C1yyariHbiii nepebop BCex BO3SMOXKHBIX COYETAHWA BennynH A
n B. ®opma ructorpaMm HWCKOMBLKO HE CrIaKMBAETCS MpU YBENNYEHUN
4ncna u3MepeHuii, a cTaHoBuTCsA Bee oTdeTameei. (Tak u nponcxogut “Ha
camoM fJene’ C TOHKOI CTPYKTYpoOll pacnpefeneHus pesynbTaToB u3mMepe-
HWUI, HaNpUMep, PaguoaKTUBHOCTN — CM. puc. 24-1.)

Ha puc. 24-1 n3obpaxeHo pacnpegeneHne 4nucia COMHOXUTENER B Ha-
TYpafbHOM psfy 4ucen. JTO “HaTypasibHbIA Psf HUCAA COMHOXUTENEN .
BugHa peskas AWCKPETHOCTb — HEOAMHAKOBOCTb HUC/A COMHOXUTENEN B
NoCNefOBaTENLHOCTY YNCEN HAaTypanbHOro psiga. Camble BbICOKME NMUKN HA
3TOM PUCYHKE COOTBETCTBYIOT 4ucniam, kpatHbim 12-tu. Cambie rnybokune
MUHUMYMbI, €CTECTBEHHO, COOTBETCTBYIOT MPOCTLIM YNCAaM.

Kaxywasica cnoxHoii Ha puc. 24-1 3ta KapTuHa pacnpegeneHus 4nc-
J1a COMHOXWUTENE NO HATYpanbHOMY psidly, 'Ha CamMoM Aefie’, YCTPOEeHa
He cnoxHo. OHa MoxXeT ObiTb MpefcCTaBieHa Kak MNEpUOANHECKOEe MOBTO-
peHne OAMHAKOBbIX rmctorpamMm. DopMbl TakMx rMCTOrpaMm OMNpeaensitoT-
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Puc. 24-1: “HaTypanbHblii pag 4ncen cCOMHOXMTENEN = 4MC/Ia COMHOXMNTENEl B HATY-
panbHOM psifly 4ucen.

€ BJIVHOIM OTpe3ka HaTypasbHOro psga. Yumcno Ttakux ¢opm He o4eHb
Besmko. Mbl cpenann Takoi onbit (mHe nomornu B 3tom A.C.BotuH n
K. . 3eH4enko): nogennnm HaTypasbHbii psag COMHOXUTENER Ha pasHbie
OTPE3KIN OANHAKOBON ANMHbI: T.€. Ha oTpe3ku no 10, 11, 12 u 1.4. yucen. 3a-
TEM CYMMUPOBAIN YUCSO COMHOXMUTENEN, COOTBETCTBYIOLLMX OLUHAKOBbIM
NOPsIAKOBLIM HOMEPAM B Pa3HbIX OTpe3kax (Hanpumep, HnuCNo COMHOXM-
Tenei cooTBeTCTBYIOLWee 1-Ii MO3MLMM BO BCEX CYMMUpPYeMbIX 12-4nieHbix
OTpe3Kax, YNCIO COMHOXUTENEN, COOTBETCTBYIOLee 2-i No3nynn U T.4. A0
12-n no3uyun B 3TOM OTpe3ke). Mbl caenanu Takoe CymmupoBaHme pns
oTpeskoB pa3smepamu oT 10 go 100. N nonyy4mnn ypesBblyaiiHO KpacuByto
KapTuny (s 6narogapeH T.A.3eH4eHKO, HApMCOBaBLUEN HA KOMMbIOTEpE
5Tn pucyHku). MHe Bbino Obl Xanb AMWUTL YUTaTENs! YAOBOILCTBUS OT
pasrnsgbiBatusi 3Tux kaptud (cepus puc. 24-2). Camoe 3amedartenbHoe
— NpM CyMMNPOBaHNM OHeHb BONbLIOrO Yucna oTpe3kos (Mbl Opanu Ha-
TypasibHbIA Psf 4O MHOMMX MWUTMOHOB) pOpMa MMCTOrpaMMbl — pacrnpe-
[e/IeHNe YUCNa COMHOXUTENER MO LAUHE OTpe3Ka MoYTW He n3meHsieTcs!
(OnsATb >ke HAMOMHIO: MpY YBEJNYEHMN YNCIA N3MEPEHWN SKCTPEMYMbI B
HalKMX pacnpeaeneHmnsx He crnaxmeatorcsa! — cm. puc. 24-2.)

OTpe3sky onpefeneHHol ANMHbI COOTBETCTBYET XapakTepHas hopMa ru-
crorpammsl. [1o hopme AaHHOR rMCTOrpaMMbl, MOXHO CKa3aTb KaKOW AJin-
Hbl Dbl OTPE30K HaTypanbLHOro psaa. Bcem oTpeskam, AnuHa KOTOpPbIX paB-
Ha npocTbim yncnam (11, 13,17, 19, n T.4.) COOTBETCTBYIOT NPsSMbIE JNHAN.
“CamblMn KpacuBbIMU~ SBASKOTCS MACTOrpamMmMbl, COOTBETCTBYIOLIUE AN~
Ham OTpe3koB, KpaTHbiM 12-Tu (12, 24, 36. 48, 60 n 1.4.). 3ameyaresnsHa
3epKasnbHas cummeTpusi seex ructorpamm! (cm. puc. 24-2).
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362 Yacts 2. Kocmousnyeckne 3akOHOMEPHOCTM B CyHaliHbIX NpoLeccax
6000 33 6000 36 6000 | 40
5000 5000 5000 |
4000 4000 4000 |
3000 3000 3000
2000 2000 2000
1000 1000 1000
0 0 3 6 9 12 15 18 21 24 27 30 0 0 6 12 18 24 30 36 0 L] 5 10 15 20 25 30 35 40
4000 60 4000 61 4000 62
3000 3000 3000
2000 2000 2000
1000 1000 1000
0 0 0
0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60 0 6 12 18 24 30 36 42 48 54 60
4000 63 4000 64 4000 65
3000 3000 3000
2000 2000 ZOODHRAHhﬁHZHAA
1000 1000 1000
o o o
7 14 21 28 35 42 49 56 8 16 24 32 40 48 56 0 5 10 15 20 25 30 35 40 45 50 55 60
4000 66 | 4000 67 | s 69
3000 3000 3000
2000 2000 2000
1000 1000 1000
0 — T 0 —r T 0 — T
0 6 12 18 24 30 36 42 48 54 60 66 0 6 12 18 24 30 36 42 48 54 60 66 0 6 12 18 24 30 36 42 48 54 60 66
a0 70 | s 71 | am 72
3000 3000 3000
2000 2000 2000
1000 1000 1000
0 0 0

0 7 14 21 28 35 42 49 5 63 70

0 8 16 24 32 40 48 56 64

Puc. 24-2 (okonuaune)

72



lnasa 24. ®akTopsl, onpegenstowme Gopmy rucTorpamm 363

24.3 VY3o0cTb IKCTPEMYMOB B rucrtorpammax, (ppakrasnbHOCTb, UH-
TepdepeHyns

PasrnsigbiBaHne n “pasragbiBaHne”’ NpPONCXOXKAEHWS 3TUX KAPTUHOK OYeHb
yBrekaTensHoe 3aHsTue. BuaHo, Hanpumep, Kak OT rMcTorpammsl B BU-
e NpsAMON IMHAW 7151 NPOCTBIX YUCES, MOJYHAOTCS NPOCTbIE TNCTOrpam-
Mbl C ABYMSI COCTOSIHUSIMIA MPU NEPEMHOXKEHUN [BYX NPOCTbIX (Hanpumep,
11x3=33, wam 5x5=25, unn 23x3=69). Tak moxHo “pacwmpposaTs’
Bce ourypbl. Ho cambiM rnaBHbIM 008 MeHsi Obiia npegenbHas “y30CTh'
JHWIA B 3TUX FUCTOrpaMMax — ux ppakTanbHocTe. C caMoro Havana atTux
WCCNefoBaHUl S MOHMMAJ, YTO M3 Y30CTW JIMHWIA B rMCTOrpamMmmax, nosy-
YyaeMmbIx Npu GU3NYECKNX U3MEPEHUSIX, CIIEAYET, YTO POPMbI TMCTOrPaMM,
UX NUKA 1 BNAJVHbLI HE UMEIOT OTHOLLEHUS K BEPOSITHOCTSM MOJyYEHNS
JaHHol BenuymHbl. [IpUMEHUTENBHO K M3MEPEHUsIM PaANOaKTUBHOCTU 3TO
03Hayasno, YTO HAJINYNE PE3KNX GUCKPETHBIX MUKOB HE ABMSIETCA CIEACTBU-
€M CYLeCTBOBaHUS B NPenapaTax HECKONbKNX “‘ppakunii’ pagnoakTMBHBIX
aTOMOEB C Pa3HbIMU BEPOSITHOCTHLIMU KOHCTAHTaMu pacnaga. Torga st Haxo-
IOV AL OAHO ODBSACHEHNE Y30CTN JIMHWE B NOAYYAEMbIX MPU N3MEPEHUSIX
ructorpammax. 5 obbscHsN ux untepdeperuuii. Wntepdepenymneii — 3Ha-
YNT peyb NAET B3aNMOAEACTBUAX NEPUOJNYECKNX MPOLECCOB. Tenepb, npu
aHaAn3e rmcTorpaMM HaTYpasibHOTO PsSiAa COMHOXWUTENEN, Yy30CTh ANHWI
NOJYYMIa 1 YNCTO apudMeTnieckoe obbsicHeHmne. /I BO3HNKIO TyMaHHOe
cTpemneHne obbeAnHUTL 3TN 1Ba OOBLACHEHUS — UHTePdEPEHLNIO U CBOI-
ctBa umcen. lMoka nuwb cTpemneHne. . .

24.4 ®opmbl ructorpaMm n cucremsl cuucnenus. EcrecrsenHoin
asnserca 12-tupu4yHas cucrema cHucaeHus

Takoe pa3buneHne HaTypanbHOro psifia COMHOXUTENEA HA NEPUOAbI, BENNYU-
Ha KOTOPbIX COOTBETCTBYET OTPE3KaAM pa3H0|7| ANnHbI, COOTBETCTBYET Npen-
CTaBAEHNIO HATYPaJIbHOMO PsiAa YKMCEN B Pa3HbIX CUCTEMAxX cyucieHus. B
CYLWLHOCTN, Ha puc. 24-2 n300pa)keHbl rMCTOrpaMMbl, XapaKTepusyoLme
pasHble cuctembl cunciaeHns. B “11-puyHoii” cucteme paBHO BepOSITHbLI
BCe uncna B nepuoge. B 12-pnuHoi okasbiBatoTca Hanbosee BEPOATHbI-
mu (B Hallell MOZENN C NEPEMHOXKEHNEM) YMCIa, HaxoasAwmecst Ha 4, 6 n 8
mecTax B paspage. B 60-puyHoil cucreme cuncnernns Hanbonee BEPOATHbI-
MK 6bIan Bbl Yncna, okasaewmecs Ha 12, 18, 24, 30, 36, 42 n 48 mecTax
B paspsge. Takum obpazom, ¢dopma 3TUX FMCTOrpaMM OMPEeaeNisieTcs. . .
cuctemoii cuncnerns!

XoTten 6bl 4 3HaTL, B KaKoW cucteme cumtaet Bor? U He moxkeT am n3-
MeHeHne POpMbl MMCTOrPaMM BO BPEMEHM O3HAYaTb W3MEHEHNE CUCTEMDbI
cuncnenus? W otyero 3asucnt BhIOOP “HaTypanbHOW' cucTembl cymcie-
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Puc. 24-3: AsTokOoppensiuoHHas pyHKLNsI 3aBUCUMOCTIN YUCSIA COMHOXUTENEN B HATY-
paneHom pagy 4ucen. Bugro, 4To BO BCem psigy C warom, paBHbiM 12, nepunogmnyeckn
NOBTOPSIETCA OAHA U Ta Xe ‘rmctorpamma’ — pacnpegesieHne 4ncsia COMHOXUTENEN No
psify NocnefoBaTenbHbIX YMCen.

HUA, ecnn Takasa ectb? W ectb nn dusnyeckne akTopsl, nsmensoLLme
CUCTEMBI CHMCNEHNS?

Mpumepro B 1984 rogy H.B. Vpansuosa no moeli npockbe noctpouna
ABTOKOPPESALMNOHHYIO (DYHKLMIO AJiSi YNCEN COMHOXUTENER B HaTypalb-
HoM psigy. [onyunnca notpsacarowuii pesynbTaT — YUCAa COMHOXUTENEN
N3MEHSIOTCS C "€CTeCTBEHHbIM MEPUOAOM, paBHbIM 12: OAHO 1 TO Xe no
opme pacnpegenieHre HNCna COMHOXKUNTENER NOBTOPsieTCst Kaxkable 12 wa-
ros. Ul Gonbuie Hukaknx uryp B aBTOKOPPENSILMOHHOR PYHKLMUN HE OKa-
3anocs [110], cm. puc. 24-3. MNepuog B HAaTYpaNbHOM psifly COMHOXUTENEN,
paeHblii 12, onpepenuica 6e3 BCAKOro NpeaBapuTESibHOrO NPeAnoYTEHNS.
MopasnTensHo, To, 4TO 12-TUpNYHas cucTemMa — HaTypanbHas, 3HaMU ele
B ApeBHem Basunone. . .

(MHe kazanoch, 4TO OBHapy>KeHWe NPaBUIbHOW NEPUOAUHHOCTM B Ha-
TypanbHOM psgy — Gonblioe cobbiTre. 51 He 3Han, HACKONLKO OHO HOBOE
ANS CNEUMaNCTOB B Teopuu dncen. s HeomHOKpaTHO neiTancs “orgats’
a1y Temy npodpeccuonanam. Huuero He Bbiwno. HekoTtopblie ckazanm mHe:
“BpeMsi ceiiHac TSXKesoe, a 3a Takne paboTbl AeHbrn He naaTAT. .. ")

WNtak, ectecteeHHoli siBnsetcsa 12-TupuyHasi cuctema cuucnenus. He
ABASIOTCS A POPMbI IKCMEPUMEHTANBHO MOAYHAEMbIX TMCTOrPaMM N1LLb
mMoandKaLMaMN 3TOl €CTECTBEHHON rUCTOrpamMmbl?

270 npefnosioxeHne BO3BPALLAET MeHsl K Hawwmm paboTtam ¢ B. A. Ko-
nombetom B 80-€ rogpl. Torga, BHE CBA3M C PaCCy>XAEHUAMU O 4MCAe CO-
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MHOXUTENER N eCTECTBEHHOCTI 12-pUYHOR CMCTEMBI CHUCTIEHNS, B ONBITAX
C BUOXMMNYECKNMI 11 XUMUYECKUMU PEAKLIMSIMU, HAM MOKAa3asoCh, YTO BCE
opMbl rucTorpamm SBAAIOTCS MOAMbUKALMSMU OAHOR 1 TOR e “kaHOo-
Huyeckoi dopmbl’ [110]. YbeanTennHOro noaTBepXAeHNs 3TOR rmMnoTessl
Mbl He noay4dunun. MoxeT ObiTb, 3TO ObIIO BBl BEPHO AN FUCTOrpamMM C
abcumccamun kpatHeiMu 12-Tu, T.e. ans abcunce Buga (xi, x2, ... x12) N?

MonbiTka OKasanacb HeymauyHON, MOXET ObITb, MOTOMY, YTO peasbHble
pu3nyeckre NpoLECcChl OCYLLECTBASIOTCS N0 DOMEE CNOXKHBIM ANropuTMam
— COYETaHUSIM HEOAHOKPATHOIO YMHOXEHMS (feneHns), CyMMUpoBaHus,
BO3BeAeHUs B cTeneHb n T.n. MoxeT ObITh NO3TOMY MOSi Hafexxaa — Haii-
TN COOTBETCTBME (POPMBI IKCMEPUMEHTANILHO MOYHAEMBIX FUCTOrpaMM 1
pacnpegeneHnii COMHOXMTENEH B HATYPaNbLHOM psdy He onpasganack? Ho
MHe DblJ10 Dbl XKaJIKO COBCEM OTKa3aTbCA OT 3TOW HaJeXaAbl. . .

OpHaKo rNaBHbIM SIBASIETCS BbIBOA: HATYPaJSibHbIA Psif, COMHOXUTENENR
— nmeet neprogunyeckyto cTpykTypy. OH “camononoben’ T'uctorpammsi,
COOTBETCTBYIOLUME PA3HbIM Y4aCTKaM HATypPasibHOMO Psifa YMCen, no3Tomy
oKa3sblBatoTCs cxopHbiMu! Popma rmctorpamm He 3aBUCUT OT aBCOMOTHBIX
3HAYEHNIA U3MepsieMbiX BeaNUMH. [03TOMY N BO3MOXXHO CXOACTBO MMCTO-
rpamMmm Afsi NPOLECCOB pasHoli npupogsl (‘a MbI-TO yauBasaucy ).

24.5 “KomnblotepHas katacrtpoca”

B nocnegHeii yetseptn 20-ro Beka B 06UXO/, BOLLAN KOMMBLIOTEPBI, 1 CTaNo
€CTECTBEHHbIM YMCJIEHHOE MOAENMPOBaHme npu nposepke runotes. Cxop-
CTBO TNCTOrpamMm, MNOJYHEHHBIX NMPU KOMMNLIOTEPHOM MOAENVPOBaHUN, C
rMCTOrpaMmMamu, MoNYHYEHHbIMU MNpK N3MepeHun (BU3ndecknx npoLeCccos,
Ka3anocb 6eccnopHbiM CBUAETENLCTBOM C/YHAMHOrO XapakTepa 3Tux npo-
LLeccoB. 34eCb HaC OXMAAN NOTPSCEHUS.

Mepsoe mbl ncnuitanu 8 1980 r., korga B. A. Konombet npomogenupo-
BaJl NPOLIECC PaANOaKTMBHOMO pacnaga Ha komnbtotepe (cratuctuka lMyac-
COHa) — rMCTOrpamMMmbl, NOCTPOEHHbLIE MO 3TOMY MOAEILHOMY Psifly, KaXaas
B OTAENIbHOCTU, HUCKOJBKO He OT/MYanuCh OT FUCTOrpamMM, MoNydeHHbIX
NPy N3MEPEHNSIX PASUOAKTUBHOCTU. .. JTO BbI3BasO (OuepefHoii) wok. 5
3actan Konombeta, korga oH pasnoxun Ha nony B nabopaTopum AUCTbI
C HapnCOBaHHbIMWN KOMMNbKOTEPOM TMCTOrpamMmMmamMi, mn C 6OJ'IbLIJI/IM cmyLie-
HueM ux pasrasgbiBan. B camom pene, dem e mbl 3aHumaemcs? Yto
CTOSIT HALLM PACCY>XXAeHUs O (PU3MKe M3y4HaeMblX MPOLIECCOB, EC/IN TaKune
)Ke FMCTOrpaMMbl MOJTYHAKOTCs MOCPESCTBOM KOMMBIOTEPHOIO reHepaTopa
cyyaiiHbIx ducen. .. HepBHas Bewb — Hayka.

Bce pyxHyno? Huckonbko! B psagax “komnbtoTepHbiX’ 1 “dunsndecknx’
rMCTOrPaMmM MOXHO Obl0 HARTK Ype3BbivaiiHo noxoxue dhopmMbl. Ho kom-
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MbIOTEP BBIAAIOT OGHY U TY XKe NOCNefOBATENbHOCTE MMCTOFPAMM CKOJIBKO
yrogHo pa3s. [pun namepeHnsx dusnyecknx npoueccos opmsel Nocneno-
BATEJNIbHbIX TUCTOrPaMM 3aKOHOMEPHO N3MEHAKOTCA BO BPEMEHN. 06 3TOM
MHOIo CKa3aHoO B npeabiayuinx rinaBax. HO 3TO CKA3aHO nocse MHOrmx nert
pabotel. A Torga, B 1980-1982 r.r.,, B. A. Konombeta MOoxHO Oblio no-
HATb. MoxHO 6b1n0 noHaTe n T. A. lNepeBepTyH, ¢ BO3MyLWeHNEM OTKa-
3aBLUYIOCA MPOAOIIKATL COTPYAHUYECTBO B “MCCAELOBAaHUM HOPMAJbLHOrO
pacnpegenerus’. Camo no cebe cxoaCcTBO apudMeTnyeckux u hrusndeckmnx
r’MCTorpamMmMm He yanmBUTENLHO. B KOMNbHOTEPHBIX MPOrpaMmax reHepauum
CyYaliHbIX YNCes NCNONbL3YIOTCS airOPUTMbl YMHOXEHMS N MO3TOMY AMC-
KPETHOCTb MOJyYaeMbix pacnpegeneHnii HensbexkHa. B pasHeix nporpam-
Max TaKnxX reHepaTopOB WCMOJIb3YIOTCS pasHble Cnocobbl ocnabneqns sToi
ANCKPETHOCTN, HO NONHOCTLIO UCKNKOHYNTL 3TY ANCKPETHOCTb HE yNa€TCA.

3aech cneayeT OCTaHOBUTHLCS. DTO MPUHLMNNANBHBIA MOMEHT. Mol ro-
BOpUM O pa3Hbix Bewax! “YenoeeyecTso', roBops 0 CayqaiHOCTW, nme-
eT B BMAY CyYaliHblli xapakTep MOC/AeAOBaTENbHbLIX BenYnH (Bce pas-
HO — MOC/IEAOBATENbHBIX BO BPEMEHU PE3YAbTATOB U3MEPEHN NAN PsALOE
NOC/efOBATENIbHO MOJYHAEMbIX PEANN3ALNGA KOMMBLIOTEPHBIX MPOrpamMm).
370 “cnyvaiiHocTts no abcumcce”. Mbl xe rosopum o HecnydaiiHoctu dop-
Mbl FTMCTOrpaMM, T.€. O HECJly4aliHOM XapakTepe pacnpefesieHns amniau-
Tyg nykryaunii. To ecTb 0 “Hecnyuaiinoctn no opguHate’! Macca ycm-
Anli 3aTpayeHo MATEMATWKAMK HA XapaKTepUCTUKY 1 BbipaboTKy guarHo-
3a CTeneHn CAYYalHOCTY MOCAefOBATENbHBIX PALOB, BbIPpabOTKY MeTOZO0B
nomcka aTTpakToOpoB BCe Donee BbICOKMX cTeneHeii. imenHo nocpencteom
3TNX METOAOB N NOJIL3YHOTCA NPU OLIEHKE Ka4€CTBa KOMMNbBIOTEPHBIX r€Hepa-
TOPOB CJ'Iy‘-Iar/]HbIX qucen. OAHaKO, CO3p.aHHbIVI BbICOKOCOBEPLUEHHBIM KOM-
MbIOTEPHBIM FEHEPATOPOM PSIA CAYYaAliHbIX YNCEN MOXKET ObITh BOBCE HECTy-
YaiiHelM “no opauHaTe”’. Co3paTeny KOMMbLIOTEPHBIX MPOrpamMM MofarawT
TOHKYIO CTPYKTYpYy rucrorpamMm ‘3aBegomo ciydaiinoii’. OHn oueHnBatoT
nonydaemble pacnpeaeneHmnsa KputepnamMmm cornacnua rmnoTes, OCHOBAHHBbIX
Ha LEHTPaJIbHbIX NPEAE/IbHbIX TEOPEMAX, OCHOBAHHbLIX B CBOKO O4epeab, Ha
npeHebpexxeHnn “TOHKON CTPYKTYpbl'. KpuTepun cornacus B npuHuune He
NPUroaHbI A5 XapaKTEPUCTUKM TOHKOWA CTpYKTypbl. OHK ee He 3amevaltoT.
“IN npaBuabHO menaroT’ — AAs NOAABMSAIOWErO YKUCAA 334a4 3HAHNE TOH-
KO CTPYKTYpbI pacnpegeneHnii — getanbHoi hopMbl rmMCTOrpamMmm — BOBCE
He HyxHO. [Ins 3Tux 3afa4 HYXHO BO3MOXHO Dosiee TOMHOE OnpeaeneHmne
cpeatunx Benun4dnH. “Pa3bpoc pesynbTaToB” B 3TnX 3apaqax sBAAETCS AMLUb
BPELHOW NMOMexoii. 51 HEOLHOKPaTHO OTMEYato 3TO B APYrux rnaeax.

3aTo KOMMBIOTEPBI MOFYT OKAa3aTbCsl 3aMEYaTeNlbHbIM UHCTPYMEHTOM
151 NCCNIEA0BaHMNI 3aKOHOMEPHOCTEN Onpeaensitowux Gopmy rucTorpaMmm
— 3aKOHOMEPHOCTEl pacnpefeneHns amnanTya payKTyaLmii.



lnasa 24. ®akTopsl, onpegenstowme Gopmy rucTorpamm 367

Taknm obpa3zoM, M3 “KOMMNBIOTEPHOW KaTacTpodbl’, HA camMoM gese,
CneayeT BaXKHbIli BbIBOJ, O BO3MOXHON ODLLEN anropuTMUYECcKoi npupoae
pu3nyecknx u KOMNbIOTEPHLIX ructorpamm. Nonyyaemas npn nameperunn
pun3nYECKUX NPOUECCOB TOHKAsi CTPYKTYpa rMCTOrpamm SIBASIETCS Chef-
CTBUEM aJIFOPUTMOB B3aUMOZEACTBUS “‘peareHTOB”. 3aKOHOMepHOe n3me-
HeHne opMbl “‘usnyecknx’ rMCTOrpaMM BO BPEMEHN B TAKOM Ciy4ae
MOXET 03Ha4aTb 3aKOHOMEPHOE N3MEHEHNE BO BPEMEHWN 3TUX aJrOpUTMOB.
Otciopa cnepyet 3amMaH4YMBast HAAEXKAA: NPY NOMOLLN KOMIMBIOTEPHBLIX MPO-
rpamMm UCCAEAOBATb aNropuTMbl B3aMMOAENCTBUR, NPUBOAALLNX K ONpesae-
JIeHHOl bopmMe pn3nYecKnx rucTorpamm.

3T YMO3aK/IOYEHNSI OKa3ainch OCTPO aKTyanbHbiMu depe3 20 ner,
npn, BO3MOXHO CaMOM CWJ/IbHOM, NEPEXNTOM MHOK NCUXONOTrMHECKOM
Kpu3uce.

24.6 “Bendopa-ckangan”’

B Hauane 2001 roga ko mHe (npu nocpeacrtse B. J1. Boeiikoea) obpaTrnace
CiozanHa Bendopg u3 r. Kanambyc (Oxario, CLLIA). OHa nbitaetcs Bbisic-
HNTb: PEaJIbHO N BANSIHME SKCTPA-CEHCOB HA PaAMOaKTuBHbIA pacnag. En
CKasanm, YTO 5 BAAAEKD OCODLIMW METOLAMU XapaKTEPUCTUKU PagmMoak-
TUBHOIoO pacnapja. MO)KeT 6bITb 3TUMN METOAAMN A CMOry Takoe BJINA-
HMWe 3aMeTUTb. S, eCTEeCTBEHHO, MOaran TAaKOe BJUSIHWE HEBO3MOXHBIM.
Ho pewun Bocnonb3osaTbes cnyyaem. B 1o Bpemsi mbl nayuanu “sdpcpexr
MECTHOro BpeMeHU — CUHXPOHHOE n3meHeHne hOpMbl FMCTOrPamMm B Of-
HO 1 TO Xe MECTHOE BpeMs B pasHbiX reorpaduyeckux nyHkrax. Paznocts
mecTHoro Bpemenn B [lywmno u B Kanambyce pasna 8 wacam. Mui goro-
BOPUANCH O NPOBefEHUN OAHOBPEMEHHbIX cepuii u3mepeHuii: C.Bendopg
emecTe ¢ k. Tannarn B UenTtpe Agepubix Vccnepgosannin 8 Kanambyce
ByayT usmepaTb beta(ramma)-pacnag *7Cs, — mbl, B Mywmro, — anbda-
pacnag 23°Pu. [nutenbHble HenpepbiBHbIE U3MEPEHNS PaANOAKTUBHOCTM
PeAKO Npou3BoasT B 00bI4HbIX nabopaTopusx. Moatomy Jx. Tannaru npu-
LLSIOCh HECKOJIBKO A0paboTaTh ObIBLIME Y HUX METOAbl U3MEPEHNIA, YTODbI
136aBUTLCSA OT HU3KOYACTOTHBIX TPEHAOB 1 TexHUYeckux cboes. Mocne To-
ro B sineape n B despane 2001 roga mMbl npoeenn Tpu HosbLIMX cepun
N3MEPEHNIA.

Hukakux 3¢ppekToB OT 3KCTpaceHca st He 3aMETIAA, 3aTO MPU CONOCTAB-
neHnn hpopM rMCTOrpaMm Mbl ODHAPYXUAN OYEHb YETKMA 3pdeKT MecT-
HOrO BPEMEHN. DTN Pe3yNbTaThl NPEACTaBEHbI B 3TOW KHUre B rnase 7.

Becbma BaxHo, uto T.A.3eHYeHKO OCYLIECTBAANA CPABHEHME TNCTO-
rpamMm B peXUMme MOJHOMO MepeMeLUrBaHuNs, NpU MOJIHOW 3awndpoBaH-
HOCTW UCTUHHOIO NopsgKa rmcrtorpaMm B CPaBHUBAEMbIX pAfax. 9' TaKXe
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CPaBHMBA FMCTOTPaMMbl B 3TUX OMbITax, HO Oe3 paHgoOMK3auun psLoE.
SdbpekT ObILT ABCONOTHO AOCTOBEPHBIM — BEPOSITHOCTL CJyYalHOro no-
JIy4eHNst Takmx pe3y/bTaToB Obina “ncuesarowee mana’. Mbi, ectecTBeHHO,
COOOLLMIN aMEPUKAHCKM KOJIJIEraM O HALIMX pe3ynbraTax.

Hawe coobuierue Bb13Bano y Hux Hegosepue. U onn npucnann ovepen-
HYIO CEpuI0 M3MEPEHWIA, HE CKa3aB, YTO 3TO ObINO He M3MepeHue paguo-
AaKTUBHOCTI, a KOMMbIOTEpHas cepusi, nosydeHHass Ha Mat/labe ¢ nomo-
LK MPOrpamMMbl ‘TeHepaTop ciydaliHbix yncen’. Mbl HUYEro 3Toro He 3Ha-
an. T. A. 3eHueHko npoBena cpaBHeHNE rNCTOrpaMm (TakxKe NOC/Ie NOHON
paHAOMMN3aLMN) N BHOBb HALLJIA O4EHb BbICOKYKO CUHXPOHHOCTL U3MEHEHMS
popMbI rCTOrpamm B AByX psifax. A Takxke ODHapyXun 3Ty CUHXPOHHOCTb
“no mecTHomy BpemeHn’. ..

Mocne Toro, kak Mbl coObLWMAN 00 3TOM aMepuKaHUaMm, NoCien0Bano
gonroe (aBe Hegenn) monyanme. 8 maprta 2001 roga B Cyxom oduumansHOM
NMUCbME OHN COODLMIN HAM, B KaKOM Psigly Mbl HAWN CUHXPOHHOCTS. . .
CHavana s UM He NoBepu — MOXKET ObITb OHN OWMDBANCL — OHU Nprca-
JIN HaM [Ba psfa — OAWH PAajNOaKTUBHBIA, APYroi — mogenbHbii. Moxer
ObITb, oHu nepenyTanu Homepa psanos? Her. Onu ve owmbaucs. OHu co-
obuwunu, B kKakoii nporpamme B MatJlabe onn nonyunnu 370t psg. V1 mbi
ybeannunce B TOM, 4TO psig Obll MOAENbHBIM.

Tenepb BCa Hawa komaHga beina B obmopoke. [3eectue “o kaTacTpo-
he”’ BbICTpO pacnpocTpaHunock cpean apy3sein n He-gpyseii. T. A. 3eHueHko
cKkazana ‘s B komme”. .. MeHs nbiTanucs “yrewnts”. .. 370 ObLI, B CAMOM
[ene, caMmblii OCTpbIli, N3 BO3MOXHBIX B HAayKe, KpU3NnC.

3a MHoOrme rogbl NCCNefOBaHWl S NOYTN BCEraa LOJIKEH Obln npeopo-
NeBaTb CODCTBEHHbLIE COMHEHNS U COMHEHUS OKpyxatowmx. Ecam Obl He
ncuxonorndeckas nogaepxka C.E.Cesepuna, J1. A.Baomendensaa,
.M. ®panka n bonee scex n scerga M. H. Kongpawosoii, s 6bl, Hasep-
Hoe, cowwen Obl ¢ yma. Ho Tyt “Ha mMHe Obin noctaeneH “4nctoiii onbit”. ..
Mbl Hawn To, 4TO ObITE HE MOXET.

... C perctea npumepom mue 6611 Pobunzon Kpyso. 9 no ero npumepy
Hayan JeTaNbHO aHaNN3MpoBaTb obcToATEeNLCTBA “KOpabnekpyweHns'

1) B OnbITE NOMHOCTBIO NUCKIIOYEHA BO3MOXHOCTb CO3HATENLHOMO WK
6eCcCo3HATENBHOrO BANSHUS HA NOMYYEHHbI pe3ynbTaT;
2) pesynbTaT CPaBHEHWSI MUCTOMPAMM HE MOXET ObITb CiyYaliHbIM;

3) cnegoBaTenbHO, bOPMBI TMCTOrPaMM, HAXOZALLMXCA Ha OFHUX N TeX
JKE MeCTax OT Havasia psifioB, B CAaMOM fefle, C BbICOKOA BEPOSTHO-
CTbIO CXOAHBbI;

4) 3Ha4MT, B 3TOM OMbITE COBMAAM PU3MHECKME U AJITOPUTMMUHECKME
dakTopsl, onpegenstowme hbopMy rucTorpamm.
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C nomoLbto KOLIEr s B3s1 ewe 9 Apyrux OTPe3KOB MOAENBHOro pAana
KOMMNbKOTEPHbLIX FNCTOrpamMm ”n 60J1ee HN B OAHOM N3 HUX CXOACTBa C TeEM
XKE CaMblM PaAgNOaKTUBHLIM PAAOM HeE 6bIJ'IO.

KoHneuHo, 310 uypo. Ho 310 uypo penkoii yaaun. OHO O3Ha4yaeT, 4To
[LeTanbHbIli aHann3 akTopoB, ONpemensowmnx MopMbl MOAENbHLIX -
CTOrPaMM, MOXET CMOCOBCTBOBATL BbISICHEHNIO (PaKTOPOB, ONPeentoLNX
hopMbl PU3NHECKMX TNCTOrPamMM. 3HAUNT, TaK MNOAYHUNOChH, HTO hu3mnye-
CKUE NPOLLECChl, OTBETCTBEHHbIE 32 CMeHY (hOPMbl FUCTOrPaMM MpU [BUXKE-
HUNn 3eMJ'IVI B KOCMW4Y€CKOM MPOCTPaHCTBE, B 3TO BpPEMA AeVICTBOBaJ'IVI no
aAJropnTMam CXogHbIM C KOMMNbKOTEPHbIMU, OTBETCTBEHHLIMWN 3a N3MEHEHNE
(pOpMbI MOAENBHBIX FUCTOTPAMM.

BesymHa nin 31a runotesa? (no H. Bopy — "“[JoctatouHo nim oHa Gesym-
Ha?"). MoxeT bbITb He o4eHb DesymHa. Bronne moxeT ObITb, 4TO YnCao
BapUaHTOB NOCJIEA0BATENLHOCTEN (DOPM MMCTOrPaMM HE OYEHb BEJINKO, NO-
CKOJIbKY NOCNeAoBaTe/IbHOCTU HeE CJ'Iy‘-IaI7IHbI! Mbl TOJNIbKO 4TO BMaenm 310
Ha MpUMepe rMCTOrpamMm B HATypasibHOM psigy coMmHoxutenein. V1 camo
4NCO BapMaHTOB (hbOPM FMCTOTPAMM HE OYEHb BENKO (i B KA4ECTBE SKC-
nepra passn4ato ux okono 20-tn). BosHukaer upesBbivaiiHO nHTepecHas
3a3/1a4a — UCCNEA0BaHNE U3MEHEHWTT aIrOPUTMOB NPU N3MEHeHUsX hu3nkn
npocTpaHcTBa-speMeHn. M TyT kKapTuHbl 3aBucmocti hOpMbl FUCTOrpaMm
B pagy COMHOXUNTENEN MOryT 6b|Tb NnoJsie3Hbl HE TOJIbLKO MCUXOJIOTNYHECKN.
PopMbl rMCTOrPaMM MOTYT 3aKOHOMEPHO M3MEHSATLCA MPU U3MEHEHUsX
€CTECTBEHHOI CUCTEMbI CHUCIEHNSI. TaKUe W3MEHEHNs, B CBOKO Ouepenb,
MOTYT NMPOVCXOAUTb NPY N3MEHEHUAX METPUKIN NPOCTPAHCTBA-BPEMEHN NpK
n3mMeHeHUsx ‘‘rpaBuTauuoHHol obctavoeku. B pesynbrate Oyger n3wme-
HATbCA O6Hapy)KeHHaﬂ HaMn €CTECTBEHHAas NEpNoANYHOCTb HAaTypaJsibHOro
psga yucen (HaTYpasbHOTO psifid COMHOXMTENER) 11 3aKOHOMEPHO N3Me-
HATCS MOCNEHOBATENBHOCTU rucTorpaMm. [lycTb TOT, KTO TBEpAO 3HAeT,
YTO 3TO He TaK 'NepBblii OPOCUT B MEHS KaMmeHb . ..

Lok npowen. OcTtanock ybexxgenne B HEOGXOAUMOCTN MHOMOKPATHOIO
MNOBTOPEHMA 3TOro 4yaa — 4Yyaa COOTBETCTBUA (bVI3I/I‘-|eCKI/IX n MOAENbHbIX
psigos. iIMeHHO npu nccnenosaHmsix Takoro poga eCTb HaeXAa Ha BbisiC-
HeHMne “MexaHn3MOB', onpegensaownx GopmMy riucTorpamm.

Mpeogonerne atoro BaHdopa-ckaHfana okazanoch Ype3BbIYaRHO BaX-
HeiM. Ecnu 661 g “gpornyn”. .. 31o 6611 2001 roa. Ewe He 6bino onbiToB
C KonAnuMaTtopamu, ¢ Hanpaenennem Ha [onsphyto 3se3ny n Ha Connue,
Ha 3anag n Boctok, ¢ BpaweHnem npoTuB U MO HaCOBOW CTPeSiKe, ele He
6bINN 3aBEpLUEHbI UCCIEAOBAHNS OKONOrOAUYHBIX NEPUOSOB, ele He bbina
yCTaHoBMIeHA npurogHocTe reHepaTopos GCP gns wccnenosaHus Hawwmx
npobnem, ewe He “BBEAEHbI B 0OMXOL 3/IEKTPOHHbIE FEHEPATOPbLI LWYMOB,
€le HE OTKPbITbl NAJMHAPOMDBI. . .
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Ckonbko BCero npomsowwio 3a nocnegytowme 7 net... (A Morio n He
npounsonitu!) Mponsowna “kpucTannmsaums’ N MHe KaXeTcsi, 4TO MOXHO
MOMbLITaThCS HAPUCOBATH KApPTUHY MUpPa’, YYUTHIBAIOLLYIO OCHOBHbIE pe-
3ynbTaThl paboTbl, HAYaTON HEBOODPA3MMO 4ABHO.

24.7 “CnyvaiiHoctb’ no abcuucce n 3aKOHOMEPHOCTbL MO opauHaTe

Mopa noggectn ntor. 3aKOHOMEPHbIE N3MEHEHUSI TOHKOW CTPYKTYpbl M-
cTorpamMm — “makpockonuyeckune gpyktyauun’ — mMoryT OblTb ClefCcTBu-
€M Cbl/|3V|‘-IeCKVIX N MaTEMATUHECKUX MPUHNH. He CYLLECTBYET CBA3N MEX-
ay hopMoii rMCTOrpaMm 1 xapakTepoM MNOCIEA0BaTENBHOCTN PE3YNbTaTOR
n3mepeHuii BO BpemeHn. ‘BrnoniHe cnyyaiinbie”, no NpuHSATLEIM KPpUTEPUSIM,
MPOUECCHI, MOTYT UMETh N NMEIOT 'BMNOJIHE 3aKOHOMEpPHbIE (hOpMbI TMCTO-
rpamm. CrneayeT BBeCTW MOHATUME: ‘Mpouecchl, cay4aliHble no abcuucce u
“3akoHoMepHble no opauHaTte’. EcTecTBeHHbIX npoueccos, ‘cnyyaiiHbix no
opavHaTte’, He cyuiecTByeT. MogenbHble, anropuTMndeckne npoLecchl Tak-
e MOryT OblTh 3aKOHOMEPHbIMU ‘MO opanHaTe’. 3aKOHOMEPHOCTH MO Op-
[OVHATE eCTECTBEHHBIX ((PU3MYECKMX) U aNrOPUTMUHECKUX MPOLIECCOB MO-
ryT 6bITb cxopHbIMU. Pursnyeckue hakTopbl MOrYT onpenenaTs popmy ru-
CTOrpaMm, W3MEHSS WM aJrOpUTMbl B3aWMOZENCTBUS 'peareHToB’, Wan
n3meHsis “‘cucremsl cuncnenuns’. Kak aTo oHu MoryT genats’
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MnaBa 3aknto4untensHasa. Bo3moxxHas npupoga “ToHkoii
CTPYKTYpbl’ rucrorpamm

B npeabiaywmx rnagax chenaH, HaCKObLKO YAanoCh NOsHbili 0030p 3ako-
HOMEPHOCTEA NposiBieHns peHomeHa ‘‘Makpockonuyeckux haykTyauuii’
Mpy M3MepeHUsiX MpoLeccoB pasHoi npupogbl. B Tekctax 3tux rnas ot-
MEYEHO MHOXECTBO MapafOKCOB N HESICHOCTEN, XAYLWNX faNbHERWNX ne-
cnepoBaHuii. OfgHako, B LenoM KapTuHa nposicHsietcs. Wamenenns dop-
Mbl TUCTOrpaMM ONPeaenAa0TCA ABUXKEHNEM N3YHaAEMbIX O6'beKTOB B HEOoA-
HOPOAHOM, aHW30TPONMHOM MpOCTpaHCcTBe-BpemeHun. Popmbl rucTorpamm
ABNSAIOTCS XapaKTepUCTMKaMM pasHbix 0bjacTeil NpocTpaHCTBa-BpeEMEHN.
CeolicTBa 3Tux obnacTeil okazanncb CTAbWILHBLIMU, BOCMPON3BOLMMbIMN
Ha MpOTsXKeHUu MHOrux net. Hanbonee BepOATHOW MPUHNHOW aHW3OTpPO-
nnMnm N HEOAHOPOAHOCTU NPOCTPAHCTBA BPEMEHN NPENCTABNAETCA Haan4dme
B NPOCTPaHCTBE AUCKPETHBIX ‘'CryweHnii’ macc — HebecHbix Ten. B kax-
[OVi TOYKE TAKOro NPOCTPAHCTBA NPOUCXOANT MHTEPEPEHUUS rpaBuTaLn-
OHHbIX B3aUMOZENCTBNIA. TOHKas CTPYKTypa rACTOrpaMM sIBASIETCS OTpa-
XKEHNEM MHTEPdEPEHLMOHHO KapTUHbI 0061aCTN NPOCTPAHCTBA, ‘Nepeceka-
eMOii"’ OOBLEKTOM Mpu €ro ABv>KeHNN. [ MCTOrpaMmebl C X OTHOCUTESBHO Y3-
KNMW 30HaMU, COOTBETCTBYHOWMMN AUCKPETHBIM 3HAYEHUAM N3MEPAEMbIX
BEJINHUNH, NX NNKaM N BNnagnHam, CKOpee BCEro M ABAAKOTCA I/IHTepCbepeH-
UUOHHbIMU KapTuHamu. [puMepHO Tak BLIFNAZUT (PEeHOMEHONOrUYHECKAs
KapTuUHa.

@uszndecknii CMbICN 3TON KaPTUHBbI ropasno TymarHee. B camom pene,
HE SICHO: KaKNMU JOSXKHbI ObITh rPaBUTALMOHHbBIE HEOLHOPOAHOCTH, YTODbI
0OBACHMTL HabntofaemMble BENMUMHBI (DAYKTYaLUli M3MEPSEMBIX BENNYMH?
Peub nger o npoueccax ntoboii Npupoasbl OT LUIYMOB B 3JEKTPOHHBIX CXe-
max 0o anbda-pacnaga. EanHcreenHoe obuiee ans BCex NpouLEccoB — mx
HaXOX/JEHNE B OAHOM N TOM >X€ NPOCTpaHCTBe-BpemeHu. JJocTaTouHsl an
BeSINYMHBI (BIYKTYyauuy CBOWCTB NPOCTPAHCTBA-BPEMEHN MPU ABUXKEHUN B
HEOAHOPOAHOM 1 AHM3OTPOMHOM FPABUTALMOHHOM NoAe, YTOObI 0OBACHUTL
BeAUYMHBI (DIIYKTyaLnii XapakTepucTK pasHbix npoueccos? Kak obbsc-
HUTb Pa3anymnsa OTHOCUTENbHbBIX BEJIMHUH aMNANTYL, Cb.ﬂyKTyaLl'l/Ir/i B npouec-
cax pasHoii npupoabi? Moyemy B nbeso-keapLe oHn coctasasitoT 1070 ot
cpeaHEero 3Ha4eHns msmepﬂemoﬁ BEJINHNHDbI (B A[AAHHOM Cay4ae l-IaCTOTI:I), B
CKOPOCTSIX XMMUYECKUX peakunii amnantyga (paykTyaunii nMeet nopsifok
1072 oT cpepaHeid, a Npn pafMoaKTMBHOM pacnafe amMnauTyaa dayKTya-
unii nponopumonanbha N ~1/2? Kak 06bsACHUTb MOPasuTeNbHYIO XMpasib-
HOCTb (3epKaNbHOCTB), HaAMYME NPaBbIX 1 NeBbix Popm ructorpamm? Kak
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ODBACHMTL PErmcTpaumio U3MeHeHnii (HOpMbl TMCTOrpamMM 3a O4YeHb Ma-
Nble MHTEPBabl BPEMEHU MOCPeCTBOM rpybbix npnboOpoB — NioCKmx nno-
X0 OPNEHTUPOBAHHBLIX UCTOYHMKOB PaANOAKTUBHOCTHN 6e3 KONJINMATOPOB,
WK C KOJINMATOPaMm C HU3KUM MPOCTPAHCTBEHHbIM pa3peweruem (na-
pagokc Xapako3a“). (3a manble BpemeHa OpUEHTaLUMst UCTOYHUKOB M3Me-
HSIETCS HA YIJlbl, KOTOPblE MHOMO MeHbLUe anepTypbl npubopos.) Kak aTo
MOXET ObITh?

B cywHocTu, rnasHbili utor 3Toii paboTel — hopMynMposka Bonpo-
COB, KOTOPbI€ HE MOIJIN BO3HUKHYTb paHbiie. He Moram, nockonbKy He Obi-
JIN OTKPbITbl ABJIEHNA — OCHOBaHWA AnA (bOpMyJ'IVIpOBKVI 3TUX BOMPOCOB.
Hy>xHo 66110 0bHapyxuTth “addchekt GnnxHen 30Hbl", 4TODLI CTan BO3MO-
XKeH BOnpoc o npupoge 3toro 3dpcpekta. Bonpoc o Tom, no kakoi npu-
YMHE CXOfHble MCTOrPaMMbl MOJYHAKOTCS AOCTOBEPHO Yalle B COCEQHUX,
HUKaK He CBS3aHHbIX JPYr C APYrOM, WHTEPBAsax C/YHaiiHbIX BPeMEHHbIX
psaax? W nouemy atoT acpdpekt uHorga ucyesaet? N yem obwbscHseTCs
ero (hpakTaNbLHOCTL — MOYEMY He YAAeTCsl HaliTM CTONb Malble UHTEPBa-
Nbl BpEMEHN, 4TODbI hopMa rmcTorpamm He ‘ycnesana n3mMeHUTbCs, 4TO-
6bl BOODOLLE “OCTAHOBUTL MrHOBEHbS 1 popMa rncTorpamm nepecrtana Osbl
N3MEHSTbCA?

Hy>xHO 6bin0 CHauyana OBHapY>XUTb OKOJMOCYTOUHYIO MNEPUOAMYHOCTb
NOSIBJIEHMSI CXOAHBIX TMCTOrpaMm n ybeanTocsa (BONpPEKWM eCTECTBEHHOMY
NOAO3PEHNIO) HTO 3TO HE AHTPOMOTEHHBbI P PEKT, HTO OH HE CBA3AH C PUT-
MOM 4Ye/IOBEYECKON AeATENbHOCTUN, NPEXAE YEM CTasl BO3MOXEH BOMPOC O
npupoae 3Toli nepuoguyHocTu. A korga Ob110 OBHapy>eHO paclienneHmne
CYTOYHOrO MEPUOAA HA JBAa — HA COJIHEYHbIE U 3BE3AHLIE CYTKU, BO3HMK
BOMPOC O MpUpOAe Takoro paciiennerus. Bonpoc nonyuuswinii B Haweii
nabopaTtopun HasBaHme ‘napagokc Xapakosa', — Korga nocpeactBoM npu-
6GOpOB C NIOXUM MPOCTPAHCTBEHHBIM Pa3peLEHNEM Mbl BOCNPOU3BOANMO
pasnuyaem opueHTaumto Ha CosHue u Ha “HenoaBMXHbIE" 3B€3AbI, NpN yr-
NIOBOW Pa3HOCTW opueHTauun Bcero B oguH rpagyc! U 4to genath, uto
CKa3aTb, €C/IN Takoe pacluensieHne B ‘apdekre MeCTHOro BpemeHun’ Ha-
BnronaeTca ¢ TouHocTbio go 1073 cekynas? Yo TyT genath? OTkaszaTbea
oT 3Tux HabnwoaeHniA, BBUAY ux “Heso3MoxHocTu'? B camom pene, uTo ae-
NaTb, KOrAa MHE COBEPLUEHHO CMPaBEAJ/INBO FOBOPSIT: “Hy, HE MOXELLb XK€
Tbl OnpeaensaTb rogm4Hbie nepnogbl C TOHHOCTLIO A0 1 MWHYTbI, KOrga B
rogy 525600 munyT!”. Y10 ckasats? CkazaTts, 4to Mory. Bonee Toro, oTme-
Yato eXKErofHblii CABUT COSIHEYHOrO FOANYHOTO NEPUOAA HA OLHY MUHYTY. . .
N paxke 06bACHA Kak 3TO A genato.

MapagokcanbHble 3dhhbekTbl COMPOBOXAAIOT BCIO 3Ty paboTy n genator
BO3MOXHbIM (hopMynupoBKy Bce bosiee “ocTpbix’ Bonpocos. ObHapyxeHue
3TUX 3PPEKTOB ObINO CBA3AHO C CUABHLIMU NCUXONOrMYECKUMU NOTPsICE-
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Huamu. Cpegn HUX — NepBbie OMbIThI C KOAJIMMAaTOpaMun — obHapyXeHreM
MCYE3HOBEHNS CYTOMHOMO Nepuroga Npuw HanpaeieHun koanumaTopa Ha [Mo-
nsipryto 3ee3gay. Kak 3to Mmoxet ObiTh? Kakoe geno atomam niytoHus 239
[0 HanpaBneHns BbineTa anwsa-vactuu? “Bpep kakoii-to!" — otpearupo-
BaJl HA 3TO YTOHYEHHO BOCMUTAHHbLIV TEOPETUK. 3aTO NOTOM Db Nopasm-
TenbHblid No npogykTusHocTy 2004-1i rog ¢ onbiTaMu C BpaLLEHMEM KONIM-
MaTopos. Ml cTano ewe 6onbLue 4NCNO paHee HEBO3MOXKHbIX, BONPOCcoB. “Ha
camomM fiene” BOMNpPOChl HE TOJLKO BO3HMKANN — U3 HUX CNIEAOBANN BCE HO-
Bbl€ BapuaHThl 1 uaeu onbiToB. Ho rnaeHbimM Obina 3aayva goCTOBEPHOCTH
peromeHoB. COMHEHMS B X LOCTOBEPHOCTY M3HYpuTenbHbl. [1peogonerune
(v NOpTBEpXKAEHME) 3TMX COMHEHWA TpebyeT AnTeNbHbIX OnbITOB. U
MOTOMY MHe MOHSATHO “Kyga ywnu 55 net’” Ha Kaxgblii, fa)ke He caMbli
rNaBHbIfi BONPOC-COMHEHME ODLIYHO TPEDYETCsl OKONO rofa XusHm. .. A ko-
raa peyb WAET O ABJAEHUAX TUNA ''PAA AHEBHBIX FMCTOrpaMM B 3anagHom
KOJIMMaTOpe 00pasytoT NanvHAPOM C PAAOM FMCTOTPAMM MPOLLIEALLENH HO-
yn, a BoctouHoM KonnmmaTope psg LHEBHbIX MMCTOrpamMmm obpasyT nasnuH-
LPOM C Aoc/egytoLeii HoYbto, Tak 4TO 3anafHblii KOAIMMATOpP ‘CMOTPUT
B npouwuioe, a BoctouHbiii cmotput B byaywee”... Tyt Obl Ayywe Huyero
HUKOMY HE FOBOPWUTb, N HECKOMBKO JIET NPOAOXKATh 3TW ONbIThI, WK, MO
obblvasim 17—18 Bekos, 3awndpoBbIBaTL COOOLEHNE B BUae ‘aHarpammbl’.
970 4TODbI NPUOPUTET COXPAHUTL N OT KPUTKKN M36aBUTLCS. DTO AN Tex,
KTO DOMTCA 33 CBOIO penyTauuio. ..

FvnoTe3bl TEOPETUKOB U COMHEHUSI 3KCMEPUMEHTATOPOB

Bbito Obl HecnpaBepMBO CO37aBaTh MHeHNe (B HEM S N CaM BUHOBEH),
yTO BCsA 3Ta pabota “yncTas smnupuka’, 4TO 3TO NIMWb MaTepuan aas
CcOBCTBEHHO Hay4HoOI paboTbl Oyaywmx TeopeTnkos. Boece He Tak 3T10. Ha
Ka)XOOM LUary HernpepblBHAsl, HECKOHYaeMasi 3KCMepMMeHTabHas pabota
COMPOBOXAANACh 'YMCTBEHHON AeATENLHOCTHIO 1 (DOPMYNMPOBKO BCE HO-
BbIX, 4acTO BCe bonee akCTpaBaraHTHbIX, BONPocoB. B dhopmynuposke 3tux
BOMPOCOB Y MeHs Ob110 00BbACHUMOE NPeMMyLLEeCTBO: s AyMan Hag 3Tu-
MU npobnemamm HenpepbisHO MHOrO nieT. ObcyxaeHue ¢ kosineramu Hb110
OYeHb MOJIE3HO, HO st HE MOMHIO C/1y4aeB, 4TODbI KTO-HUOYAL 3agan npu
3TOM BONPOC WJN BbICKa3asl NpeanosioXKeHNE BNOJMHE AN MEHSA HOBOE (CM.
“acppext Beszonan” [67]). 3a npowepwune rogbl psig aBTOPoB npegnaranu
TeopeTnyeckyto nHtepnperauuio obcyxaaembix eromeHos [112]. B atmux
paboTtax ObILIN NHTEpPEeCHbIe TNNOTESbI, HO HE BLIIO NPEaNOXKEHO HU OF4HOMO
peanLHOro Kito4eBoro onbiTa. beiio Takke Heckosibko nybankauuii ¢ co-
MHEHVSIMU B JOCTOBEPHOCTM CcoobLiaembix Hamu haktax [113]. Berynate
B A€TANbHYIO ANCKYCCUIO C NMEPBLIMU N ONPOBEPraTb BTOPbLIX B 3TOW KHUre
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MHe npegcrasnsercs HeymecTHeiM. C nepebIMM 13-3a MOER HELOCTATOUHON
0bpa30BaHHOCTY, CO BTOPbIMUA 13-33 3KCMEPUMEHTANbHOW HEODOCHOBAHHO-
CTu DONBLLINHCTBA MX BO3Pa>KEHWIA.
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CrpaHHas Belws — napannenbHble npocTpaHcTeal ITa pabota Havanack B
HepeasibHO aasekne BpemeHa. Havano 50-bix roqos — TpygHO NponsHeCTH:
npowyioro Beka! Kanntanel Munucrepcrea locbesonacHocTu, npueosswme
MHE KOHTeliHepbl C paguoakTmeHbiMK npenapatamu. Kadegpa Meguuun-
ckoii paguonorun. Apecthl “Bpauveii sBpeguteneii’. 30-netunii J1. A. Bnio-
MeH(Ebl, C XapaKTEPHOW BHELIHOCTbIO KOHTpabaHamcTa n3 onepbl Kap-
meH n rycteiMm bacom “npocpyngo’. C. E. Cerepun, cnywatowmii mon cons-
YMBble PacCKasbl O CTPAHHOM pa3bpoce pe3ynbTaTOB B OMbITAX C aKTOMUO-
3uHoM. Cwmepts CranuuHa 5 mapta 1953 r. Apect Bepumn B unoHe 1953 r.
B. A. DHrenbrapar, npesynpexxaatowii CBOMX COTPYAHMKOB (nocsie MOero
goknaga 27 maprta 1957 r.), — “"kakoii Obi1 CTYAEHT. .. OH Cowwen cyma ...
HWKAKNX OMbITOB C HUM CTaBUTb HE HYXHO. .. . Jlekuun u nabopatopHble
3aHATUA ¢ KypcaHTamu — Bpadamu UMY no npumeHeHnto paanoakTUBHbLIX
nsotonos. KonebatensHasa xumnyeckas peakuus b.M.Benoycosa. Pusnyve-
ckuii pakynstet MI'Y, kadbegpa Buodusuku 1960 r. Kypc nekumii “Buoxu-
mus’" cryaentam Punzdaka ¢ 1958 r. no HacTosiwiee Bpems. BecHa 1963 r.
— npukas . M. ®panka o cozganum nabopatopun Puznueckoin Guoxumumn
ans pabotel 8 Mywmno. Wions 1964 r. — nepeesg B MNywuno. CryaenTs
kacpeapsl B MNywmHo. JTabopaTtopus.

W mHoro apyrux napannenbHbix ‘rnagHbiX NPOCTPAHCTB — Mbl, Anewa-
Oﬂﬂ, MaMa, Teula, 6paTb9|, NMNEMAHHUKW, BHYKW. . .

Pabota Hauanacek, korga 6ein CranuH, notom ManeHkos, notom Xpy-
wes, notom Bpexnes, Yeprenko, Angponos, lopbaues, notom pacnancs
Cosetckuii Cotoz, 6bin1 TKYI, Enbuyun, MyTun. ..

A 5 Bce gHM — “pasbpoc pe3ynbTaToB, KONEDAHWSA, TMCTOrpaMmbl —
“CTaTUCTUYECKME CNEKTPbl PeannsyemMbix COCTOsHWMI . JHn — mecsiubl —
roabl — gecatunerus. Msmensiouwmecs “kapTuHel mupa’’, obbsacHA0OWME
nonydaembie pesynbrathl. CTPacTM N NCUXONOrMYECcKne KaTacTpodbl

Kak 370 6bIn10 Bo3MOXHO? Kak 3To Gblo nozsoneHo? YTo 3a cTpaHa,
roe Takoe (Ge3obpasue) Bo3amoxHo? PasHble nnaHbl 06bACHEHMI.

51 Bcerga 6bin cBObGOAEH B CBOMX 3aHATUSIX. Bbin cBOOOAEH MOTOMY, YTO
naatwn 3a ceoboay.

10 net Ha kadpegpe MeanumHCKOR pagnosiorun — nNaaTUA CO34aHNEM
M YTEHWEM Kypca JeKUWA N MPaKTUYECKUX 3aHATWAN MO MPUMEHEHUIO pa-
LOVOAKTUBHBIX M30TOMNOB, OpraHu3auueii Bceli (onachoii) pabotel ¢ paguo-
AKTUBHOCTBLIO: OT XPaHEHWUs! U WCMNOJb30BaHUA W30TOMOB A0 YTWAM3aLMA
OTXOAOB N MbITbA NOCYAbl U CO3AaHNEM [O3NMETPUHECKOIO KOHTPOA. A



376 Yactb 2.  Kocmodusnyeckmne 3akOHOMEPHOCTM B CyHaiiHbIX NpoLeccax

ewe Obl aBTOPOM HOBbIX METOZOB 1 paboT MO MCCNefOBaHMIO NpeBpaLLe-
HUIA MEYEeHbIX PAfNOAKTUBHBIX COEQUHEHNA. . .

50 net Ha kadegpe Buodusukn Pusmyeckoro akynbtera — BCE ro-
bl UTEeHMeM JieKunii, pa3paboTKoii yuebHbIX MaaHOB, paboTol CO CTyheH-
Tamu. ..

45 net opHoBpemeHHO B nabopatopun Pusmnyeckoin buoxumun Nucrtu-
TyTa Buodusnkn — BbICOKOW MPOAYKTUBHOCTHIO BbIMOAHEHUS MAHOBBLIX
NCCNefoBaHNiA N co3gaHueM obCTaHOBKM TBOpYecTBa — 22 AOKTOpa Hayk
COTPYAHUKOB fabopaTopun pasHbIX JIET. . .

VI MHOXECTBOM OI'Iy6J'IVIKOBaHHbIX TPYyAOB, Cpean KOTOPLIX rNnaBHblE —
MO MaKpOCKOMMYECKUM (PAYKTYaLMsAM He Cpa3y BbIABUralOTCS HA NepBbIi
naax. ..

N notomy GnarocknoHHOCTL HavanbCcTBa — 3aB. Kacbeapoin Meg. pa-
anonorum npocpeccopa Bacunusa Kopuunosnuya MopgectoBa u BCe rogpi
apyxba n cotpyaHuyectso ¢ J1. A. Bntomendensaom Ha kadenpe Bruodu-
3uUKM 1 3a ee npegenamn. M nogaepxka aupekrtopa Muctutyra Buodnzukn
I. M. ®patka c ero nosyurom “He racute nnama!”, a nocne Hero — nonoxun-
TtenbHoe otHowewnume [. P. eanuukoro, E. E. ®ecenko, J1. M. Halinaxsna n
crvoBa I. P. MiBanuukoro. A koraa “3amatepenn’ ObiBLUME CTYAEHTBI 1 CTanM
MoumMu HavansHukamu: B. A. Teepancnos Ha kadegpe n .. Xapakos B
nabopaTtopun, 06CTaHOBKA NPOLOIXKASA ObITh APYXKECKO 1 MPOLYKTUBHOIA.
“JloBko ycTpowusicsi” roBopaT 060 BCEM 3TOM HaLLMW ApPY3bs.

N npn atom — ygueutenbHas cutyauus. Wccneposanue “makpocko-
nuyeckux paykTyaumii’ 3atparneatoT pyHAAMEHTabHbIE MPEACTABIEHNS
0 Hawem Mupe. Ml HNKaKoro NOAOXKNTENBLHOrO BHUMaHNs AKagemMum Hayk.

OHO, MOXeT BbITh, 1 XOPOLO — “MUHYI HAC ... u Bapckuii rues n bapckast
n0boBb. . .". B yem TyT peno? BepkupgatoT. A Hy-ka BCe OKaxeTcs ‘nKeHa-
ykoit'... A ecnu BCe npaBaa — TOrga OTMETUM OTEHECTBEHHbIA NPUOPUTET

n bygem ropanTbes. . .

Mpowusowna “nepectpoiika”. ObbIYHOE B COBETCKOE BPEMS, XOThb U CKYA-
HOE, (PMHAHCMPOBAHME NPEKPATUNOCL. Kak XOpOoLwo, 4To A ycnen 3anactuch
HEDONbLINM YNCNOM HU3KO-aKTUBHBIX npenapaTos nayTtoHus 239. Mepuog
nonypacnaga 24 Thicsum feT — [OCTaTo4dHO Benuk. [pubopel — camo-
nenbHble. .. Bce oueHb ygauHo. Ho. .. HW ofHOro rpaHTa Ha 3Tu nccnepo-
BaHUA 3a BCe roabl. MHe gaxe nepectann npucklnaTteh ‘0TKasbl'. ITO HOp-
MaJsibHO — 3TO 3HA4YMT, 4TO paboTa COBCEM HOBAsi N OLEHWBATb €€ HEKO-
My. Ho HyXHbI KOMNbIOTEPBI 1 NpoYee BCMOMOratenbHoe 0bopyAOBaHME.
Cnac Hac cOBCeM HE3HAKOMBIA 1 He OYeHb DOraTbili aMepuKaHewl, — MoXu-
noit nuxxerep-pusnk Tomac lMNetepcon. OH ycabiwan o Hawmx paboTax ot
M. H. KoHpgpalioBoii Ha cumnosmyme u... npuexan g lNywuHo. Heckonb-
KO JIET Mbl MOJy4anu OT HEro [eHbru, AOCTaTO4YHble, Y4TODbLI obecneynTs
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Hac koMnbloTepamu. A notom, n Toxe vepes M. H. Kongpawosy, o Hawwmx
paboTax y3Han 3aMevaTenbHblii yenosek Bnagumup Metposuy TuxoHos —
TOXe uHxeHep-busuk, Boinyckiuk MBTVY um. Baymana, Bnagened, ompmbi
— 3asoga ANO[J. On ckazan, 4TO He MOXET AONYCTUTL, 4TODLI 3TO AEN0
nornbno. Heckonbko net Mol nonyydanu ot Hero 700 gonnapos Ha nabopa-
TOPUIO EXKEMECSIYHO — 1 Mbl ONsATbL OOHOBUAM Hawe obopyposaHue. Yan-
BUTEJILHO, CTUJIb DECKOPBLICTHOIO [PY>XXECKOrO ODLLEHNS, XapaKTePHbIA Anst
poccuiickoli Haykm, He nc4yes. Tak, 6e3 oduumanbHeix geHer, 6e3 rpaHToB
Mbl COTPYAHMYaeM C uccnegoBatensimm ApkTuku n AHtapkTuku n3 nabo-
patopuu O.A. Tpowmnuesa n3 Cankr-lletepbypra — WHctutyta ApkTukn
n Antapktukn (AAHUWY), ¢ Vinbeli Anekcangposuuem PybuHwTteiiHom 13
SApeproro nvctutyta MY (HUNAP MIY), tak, noutn 6e3 pexer, genaet
HaM 3amedatenbHblie npubopsl Bnagnmunp Anekceesny Llinextapes.

PaboTa npopomxaercsa. Yucno aktyansHbix 3agad sospacraer. Cpean
Hux nogrotoeka k uameperusm Ha MKC. Mpowno 6onee 5 net B nonbiTkax
MOJIyYNTb Pa3peLLEHNE HA OMbIT B YCAOBUSIX KOCMUYeCKoro noseta. Paspe-
LeHme, HakoHel, nonydeHo. OnbiT moxeT coctoaTbes B 2010 rogy. Cnegyer
ObITb FOTOBBLIM K HEOXKMAAHHOCTSAM. [Tosiy4nm sy Mbl TaM Nepuog nosTop-
HOrO MOSIBJIEHUSI TMCTOrPaMM CxOfHOR hOpMbI, paBHbIiA nepuogy obopoTta
cranyum Bokpyr 3emnn? CoxpaHAaTCA in Tam 3aBUCUMOCTU OT HanpasJie-
HMA BblNeTa anbda vacTuu? Yenaum am mel 3 dekTbl, 0bycnosneHHble
BbICOKOU CKOPOCTbLIO OBUXKEHUS CTaHLUmn?

Mol gonro fobusannce 3Toro paspellerusi. S HEOQHOKPATHO BbICTYNAN
B ayAnTOpUsIX Nepes TeMM OT KOro 3To 3asuceno. A rosopun um: “Mue
ckopo 80 (1), Henb3as 3aTarnsats pewenne’. Mue oteedann: “A Bol xusute
ponbue!” LeHHbll coBeT — A noka emy creqyto.

Kownew 2-ii wactu.



BnarogapHocTn

B Tekctax rnae 3Toli KHUrM € 6AArogapHOCTLIO YMOMSIHYTO MHOXECTBO
umeH. OfHAKO 3TVM He ncyepnaH Mol gonr. [lnnTtensHole ycnnus no necne-
AOBAHNIO HeO6b|‘-|HbIX (beHOMeHOB CBA3aHbl C NCUXONOrNYECKUMN TPYAHO-
CTAMN. BCG roabl, BCE€ AHW — C Ha4Yajla HAaWero 3HakKOMCTBA Ha BCTYNUTENb-
HOM 3K3ameHe no u3uke, Npu NOCTynaeHun B Yuueepcutert B uone 1946
roga, — y Hac ¢ Myceii (Mapueii Hukonaeshoii) Kongpawosoii “obuwas
Xu3He'. 51 00sA3aH el He TONILKO COXPaHEHWEM MCUXOSIOTNYECKONR YCTOw-
YNBOCTM, HO U ODCY>XXEHWEM U MPOSICHEHWEM, rAe 3TO YAABaNOChb, BCEX
PE3YNbTATOB N 3TANOB 3TUX I/ICCJ'Iep.OBaHI/II?'I.

V Hac obuwyuii BbICOKOUTUMbIA yuYuTens npocgeccop Ceprein Esrenbesuy
CesepuH. Mbl 00si3aHbI €My “HanpaBaeHNSIMIN HALLER XU3HN' — OT MOMEH-
Ta noctynneHus Ha kadegapy Buoxumum B 1948 rogy. Ero maBHo HeT Ha
3emne, HO Mbl 0ba CABILWIMM €ro rosoc, ero MHTOHaLUMUN, ero BOMPOCH!, €ro
COBETbI. V HaC pa3Hble O6J'IaCTVI HayKn — y Hee 6|/|OXVIMVI‘-|eCKI/Ie OCHOBaHUA
dusuonorun, y mens Bce bonee — “Taiibbl Mupo3ganusa’. Ho Gecuennyto
noAnepP>KKYy OH OKa3biBaJl HAM HE TOJIbKO B HaykKe, HO U B Hel'lpOCTOVI peanb-
HOW >XuU3HK. S nuwy o6 3Tom B cBOIi KHure “Tepou, 3n104en, KOHPOPMUCTI
poccuiickoli Hayku' [114].

Bonee 50-Tu nert, ¢ nepebix gHein nccnegosaHus AT P-asHoW aKTuB-
HOCTN pacTBOpPOB benkos mbiwy’ B 1951 r., s umen cyacTbe obcyxaaTthb
nonyYarowmecss CTpaHHbole pesynbtatel He Tonbko ¢ C. E. CeBepuHbimM, HO
n JIlbBom Anekcangposudem Batomendensaom. Ero unrepec, domsnyeckas
VHTYULMS, BNaroXenaTesbHOCTL U NCUXONOrNYeckas onopa He3abbiBaeMbl.
A nuwy o6 3Tom B ewe ogHolt ceoeii kHure: “Jlee Anekcangpoeuny Bato-
mendenbg. brnodunsnka n noszns” [115].

BO3MOXHOCTL MHOIME rofbl 3aHMMATBLCA UCC/EA0BAHNEM HErpaHTO-
BOA" npobsembl, ODYCAOBIEHa HE TOJIBKO TEM, YTO 33 3TY BO3MOXHOCTb 1
“nnatnn” npenogasaHuem Ha kadeape MeanunHckoit pagnonorun B LieH-
TpanbHoM WHcTtutyTe YcoeepweHcTeoBaHus Bpaueli n Ha kadegpe Buo-
dbusukn B YHusepcutete M NpoAyKTUBHOW paboToil no apyrum Temam
Haweli nabopatopuu B VHctutyte Guodusnkn, Ho BnaroxenaTensCTBOM
1 NOAAEPXKKOW PYKOBOAMTENEl 3Tux ydpexpaeHulii — 3aB. kacdegpoii Me-
anuunHckoi paguonorumn npodp. B. K. Mogectosa, gupektopos MHctuTyTa
Buodpuznkn AH CCCP akagemuka I'. M. ®panka, un.-kopp. PAH I'. P. MBa-
Huukoro, 4n.-kopp. PAH E. E. PeceHko, un.-kopp. PAH J1. HaiinaxsHa, 3as.
kacdbegpori Buodnznkn ®Puz. ¢p-ta MY (nocne J1. A. Bniomendenbaa)
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npog. B. A. Teepancnoea v 3ae. nabopatopuein Pus. buoxumun . 1. Xa-
pako3sa.

B pasHbie rogsl B npoBefieHun onbITOB, B 0OpaboTke n aHanmse nony4qa-
€MbIX PE3YIbTATOB NOJIOXKUTEJ/IbHbIM o6pa30M APUHNMANN HENOCPENCTBEH-
Hoe y4yactue Xpucrocpop Ppanuesny LLonsy, Banepna Neanoewa IMNpuwin-
Ha, Huna Angpeeena CmupHoBa, TaTbsaHa SkosnesHa Bpuuuna, Hapgexna
MNasnoeua MeaHoBa, TaTtbssHa BnagumuposHa lNepesepTyH, Banepnii Anek-
canaposud Konomber, Bagum Weanoeuy Bpyckoe, Hukonaii Bopucosuny
Xoxnos, Muxaunn MNetposny Wapanos, Hatanus Bsivecnasoena Ypansuo-
Ba, Hatanusa BopucosHa Bogposa, Bnagumunp Abpamoeud Hamuor, MMa-
Ben Cepreesuy MeaHos, JasvuH Bnagumuposuy Moxapckuii, Anekcangp
Anatonbeeny KoHpagos, TaTtbsiHa AnekcaHgpoBHa 3eH4eHKo, KoHcTaHTuH
WNropeeuy 3enuenko, Makcum Banepuesny ®egopos, Jliogmuna MNeTposHa
Arynoga, Bukrtop Hukonaesua Mopozoe, Anekcanap Bukroposuy Kamun-
ckuii, Buktop AnaTtonbesuu MManuentora, Vines Anekcangposuy PybuH-
LUTERH.

Ocobyto bnarogapHOCTb s JOSIXKEH MPUHECTN 33 MHOTOIETHEE COTPYA-
HudectBo moum pApysbsam u3 CankT-letepbyprckoro AAHUW — Onery
Anekcangposudy Tpowudesy, Cepreto Hukonaesnyy LLlanosasnosy, Buk-
Topy Bnagumuposnuy Cokonosckomy, Sayapay Crenanosuuy lopuikosy.

Mpy aHanuse pe3ynbLTaTOB 3TUX UCCNELOBAHWA 0COBO MoOnesHbl OblIN
obcyxaeHuns ¢ akagemukom E.J1. @elinbeprom n Ha cemuHapax akagemu-
koB B.J1.[vH36ypra u I'. T. 3auenuna, cemunapax npod. FO. C. Brnagnmu-
poga, npod. A. 1. Jlenua, npod. V. M. Omutpuesckoro, npod. ®. Monna,
npod. [.T. MNaenosa. Cosetbl n muenns Bopuca Muxaiinosnya Bragunmunp-
ckoro, Bsiuecnasa Esrenbesnuya XKeupbnuca, Anekcangpa AnbbeptoBuya
Kupunnosa, Buktopa KoHcrantuHosnua Jisnugesckoro, Cepres Anekcee-
Bnya Bacunwesa, ®azonna NHoaToeuua Ataynnaxanosa, Amutpus lNetpo-
Buuya Xapakosa, lanuubl Hukonaegnbl 3auenvHoi nocnyxunm ctumynamu
AN NOCTAHOBKN N TPAKTOBKW PE3Yy/IbTAaTOB psAjad I/ICCJ'Iep'OBaHVIVI.

Sl ponxer ewe pas Bbipa3uTb 6NAarofapHOCTL 3@ NCUXOAOMMHECKYHO 1
(PMHAHCOBYIO MOAAEPXKKY, OKa3bIBAEMYIO B pa3Hble rofbl Haweli nabopaTo-
puu T.TetepcoHom un B. . TuxoHoBbIM.

Hanncavne n nsganne 31oii KHUIM ObINO CTUMYAMPOBAHO Npu 0BCYX-
JEHUN PE3YbTAaTOB Hawmx nccneposarnii ¢ Ovutpuem dasnpgoeuyem Pa-
OyHckum. OH B3sin Ha cebsl Takxe Tpya M3gaTens u pesakTopa.

51 GnarogapeH BHyKy Ceprero 3a MOCTOSIHHblE KOHCYAbTaUWMM MpU MC-
MOJSIb30BAHUM KOMMBIOTEPOB W W3rOTOBJIEHWNE HACTU WIAKOCTpaLnii.




10.

11.

12.

JlnTepaTtypa kKo 2-i 4actu

. Wrone C.3., Konombet B.A., Moxapckuii 3.B., 3enyenko T.A., 3eepera .M.,

Konpapgoe A.A. O kocmodunaudeckoii 0byCnOBAEHHOCTH “‘MAKPOCKOMMYECKNX
dnykTyauuii’. buogpusuka, 1998, 1.43, Bein. 5, c. 909-915.

Ban-gep-3un A. ®@nykTtyauun B pagnotexHuke un dpusnke. Mocksa-JleHunrpag,
locaHepromnsgaT, 1958.

LHone C.3., PybunwTeiin N.A., 3eHuenko K.W., 3enueHko T.A., Vaanbuoea
H.B., KoHpagoe A.A., LLIanosanos C.H., Makapeeund A.B., lNopwkos 3.C., Tpo-
winyes O.A. 3aBnCMMOCTb “Makpockonnyeckux hnykTyaumidi’ oT reorpacbude-
ckmnx koopauHart. (Mo martepuanam Apkrtuueckoii (2000 r.) v aHTapKTU4ecKkoii
(2001 r.) skcneanunii.) buogpusnka, 2003, 1.48, BbIn. 6, c. 1123-1131.

Lnone C.3., 3enuenko K.W., Bepynuc N.N., Vpansuoea H.B., XXupkoe C.C.,
PybuHwTeiin N.A. 3aBucnmocTe “Makpockonuyecknx aykTyaumii’ oT KOCMO-
dunzmndecknx daktopos. lNpocTpaHcTeeHHasi aHusoTponus. buogusmka, 2004,

T.49, BHIN. 1, €. 132-139.

Shnoll S.E., Zenchenko K.I., Berulis L.I., Udaltsova N.V., Rubinstein |.A. Fine
structure of histograms of alpha-activity measurements depends on direction of
alpha particles flow and the Earth rotation: experiments with collimators. arXiv:
physics/0412007.

Shnoll S.E., Rubinshtein LA., Zenchenko K.I., Shlekhtarev V.A., Kaminsky A.V.,
Konradov A.A., Udaltsova N.V. Experiments with rotating collimators cutting
out pencil of alpha-particles at radioactive decay of Pu-239 evidence sharp
anisotropy of space. arXiv: physics/0501004.

Shnoll S.E., Rubinshtein I.A., Zenchenko K.I., Shlekhtarev V.A., Kaminsky A.V.,
Konradov A.A., Udaltsova N.V. Experiments with rotating collimators cutting
out pencil of alpha-particles at radioactive decay of Pu-239 evidence sharp
anisotropy of space. Progress in Physics, 2005, v. 1, p.81-84.

Shnoll S.E. and Rubinstein I.A. Regular changes in the fine structure of
histograms revealed in the experiments with collimators which isolate beams
of alpha-particles flying at certain directions. Progress in Physics, 2009, v.2,
p. 83-95.

LlHonb C.2. Makpockonuyeckmne paykTyaLmm ¢ ANCKPETHBIM pacrnpeaeneHmnem
aMnAnTyh B npoueccax pasnuyHoii npupogbl. B ¢b.: Utorm Haykm n TexHuku.
MonekynapHasi buonorus, Peg. B.T. Ckynauer, 1985, 1.5, BUHNTW, Mockea,
¢.130-200.

Vpansuyoea H.B., Konomber B.A., LLHons C.3. Bo3amoxxHaa kocMobmanyeckas
0DyCNIOBNEHHOCTb MAaKPOCKONUYECKNX hIyKTyaumnii B NpoLeccax pasHoii npupo-
abl. 3. HUBW, Mywwuro, 1987.

LHone C.3., VYaansuoea H.B., Konomber B.A., HamuoTt B.A., Bogpoea H.B.
3aKOHOMEPHOCTI B ANCKPETHbIX PAacNpeaeseHnsix pesybTaToB N3MepeHnii (koc-
Modpusneckne aCI'IeKTI:I). Buogpusuka, 1992, 1.37, Bbin. 3, c. 467-488.

Luone C.3., Konomber B.A. O peanusauum AUCKPETHbIX COCTOAHWI B XO-
Ae dnykTyauuii B Makpockonuyeckmx npoueccax (peHomeH “Makpockonumye-
cKkoe KBaHTOBaHue", cheHOMeH “Makpockonnyeckue dnyktyaunn”). Pusndeckas
mbicas Poccun, ein. 1, 1995, ¢. 87-93.



JlntepaTypa ko 2-ii qactu 381

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

LHone C.2., Konomber B.A., Moxapcknii 3.B., 3en4enko T.A., 3eepesa .M.,
KoHpagos A.A. O peanusauum ANCKPETHbIX COCTOAHUI B X0Ae (hAyKTyauuii B
MaKPOCKONUYECKNX Npoueccax. Ycnexu ¢pusmydeckux Hayk, 1998, 1.168, ein. 10,
c.1129-1140.

LLHone C.3., Moxapcknii 3.B., Konombet B.A., 3sepesa .M., 3enuenko T.A.,
KoHpagoe A.A. Bo3aMOXHble KOCMOMUM3NYECKNE MPUYHMHBI AUCKPETHOCTW pe-
3yNbTAaTOB N3MEPEHNIT XOAA BO BPEMEHMN NPOLECCOB Pa3HOR npupogbl (dbeHome-
Hbl "‘MaKPOCKOMMYECKOro KBaHTOBaHUS U “Makpockonuueckux caykTyaumii’).
Pocc. xum. xyprHana, 1997, 1.41, sein. 3, c. 30-36.

3eH4enko T.A., Moxapcknii 3.B., 3eepesa V.M., Konombet B.A., Konpagos
AA., WHonb C.2. ToHKas CTPYKTypa pacnpeaeneHunii pe3ynbTaToB N3MepeHnii
NPOLLECCOB PAa3HO NPMPOAbI Kak NposiBsieHe KocModunsnyecknx sansiHuii. Pocc.
xum. xypHana, 1999, 1.43, Bbin. 2, c. 3-6.

LLHone C.3., 3eHyenko T.A., 3enuenko K.W., Moxapckuii 3.B., Konomber B.A.,
KoHpapoe A.A. 3akOHOMepHOe M3MeHEHNEe TOHKOW CTPYKTYpbl CTaTUCTUYECKIX
pacnpegeneHnii Kak cneacTene KOCMobrsnYecknx npuynH. Yenexu cpusmdeckinx
Hayk, 2000, T.170, BbIN. 2, ¢. 214-218.

LLnonb C.2. Makpockonuyeckne chayKTyaLnm Kak cnefcTene apnpmMeTnyecknx
1 KOCMOpU3NHECKNX Npn4nH (PakTopbl, ONpesensitowmne TOHKYK CTPYKTYPY M-
CTOrpamMm, BO3MOXHO, HaxoaATcs 3a npegenamu ConHeuHol CI/ICTeMbI). Buogpu-
3umka, 2001, 1.46, BbIN. b, €. 775-782.

Shnoll S.E. Changes in fine structure of stochastic distributions as a consequence
of space-time fluctuations. Progress in Physics, 2006, v. 2, p.39-45.

Xmanap3e 3.B. MapTuHraneHble npegenbHble TEOPEMbl ANs pa3gennumbix CTa-
TUCTUK. Teopus BepoaTHoOCTel v ee npumeHenus, 1983, 1.28, Bbin. 3, c. 504.

Vpansuosa H.B., VpuHoe N.K. OueHka BepoaTHOCTM Habntopgaemblx 3KCTpe-
MYMOB B FMCTOrpaMmax, NOCTPOEHHbIX MO Masnbim Beibopkam. den. BUHUTU,
ebin. 850-B89, 08.02.1989.

Vpansuyoea H.B., Bogpoea H.B., LLinone C.3., Meanoe IN.C. OueHka cxoacTea
OpMBI FMCTOrPamMmM, NOCTPOEHHBIX NO MasbiM Bblibopkam. B ¢6.: I/l-as Bceco-
103Has HaydYHas koHgbepenuyus ‘TlepcnekTBHbIE METOALI MAAHUPOBAHUS U aHa-
amn3a”, TpogHo, 1988, c.155-156.

Bogpoea H.b., Ygansuosa H.B., Meanoe N.C., LLnoab C.3. O HecnyuvaiiHocTn
dopmbl “HecoctoaTensHbiX” ructorpamm. Mpenpunt HUBW, Mywwuro, 1989.

Vaanseuyoea H.B. BoamoxHasi kocModmaunyeckasi 0byCnoBAEHHOCTb U3MEHEHMT
XapaKTEPUCTUK BNOXMMUYECKIX 1 Pr3MKO-XUMUYecKux npoueccos. Kang. gucc.,
Mywwuno, NBP AH CCCP, 1990.

Meanos N.C. Makpockonudeckue cykTyaunv poHOBOI nposognmMocTu bricnoii-
HbIX TMANAHBLIX MeMmbpaH. B ¢6.: MHx.-¢pus. npobnembr Hosoli TexHukm, Mockea,
N3g. MIVY, 1990, c. 144-145. VNieanos N.C. YCTO4BOCTL COCTOSIHUS aHCaMbnei
rpamuumngnHoBeix kaHanoe. Kang. gucc., Mockea, ®us. -1 MI'Y, 1992.
Moxapcknii 3.B. Ynpyrue ceoiicTBa 6eNKOBbLIX KPUCTANNOB 1 NUNNGHBLIX BE3N-
kyn. Kang. aucc., Mywwuno, NTIB PAH, 1998.

Strelkov V.V. A new measure for histogram comparison and its application in
time series analysis. Pattern Recognition Letters, 2008, v.29, p.1768-1774.
Nsamunn 3.A. Pykonucs (apxue aBTopa).

Hosuuknii M.B., 3orpac N.A. OueHka norpewiHoOCTel pe3ynbTaTOB N3MEPEHMIA.
JNennurpag, JxneproatomnsgaT, 1985.



382

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Jlntepatypa ko 2-ii 4actn

®egopoe M.B. lNMpumeHenne mogndnumpoBaHHbIX METOLOB BEMBMET anmnpok-
cnMaumm n Tonorpadun knaccudpukaymm opm BbIBOPOUHbBIX pacnpeaeneHuii
K aHann3y pe3ynbTaToB M3MeEPeHunii brnonormyecknx n Or3nHecKx npoLeccos.
Kang. gncc., MNywwuno, UT3B PAH, 2002.

Crpenkos B.B. “DdpdhekT banrkHeli 30HbI" B griHaMU4eCKOM xaoce. buogusmka,
2001, T.46, BBIN. 5, €. 807-810.

3eHueHko T.A. BnusiHune gecbopmaLnum Ha KaTaNUTUHECKYIO aKTUBHOCTb 6enKoB-
epMEHTOB B KpucTannmy4eckom coctosihun. Kapbokcmnentugasa A. Kaug.
auncc., Mywwnro, NTDB PAH, 1995.

Bogpoea H.B. [luckpeTHble pacnpefeneHuns pe3ynbTaToB U3MepPEHUiA B npoLiec-
cax pasHoii npupogel. Kang. gucc., Mockea, ®us. -1 MI'V, 1989.

Konomber B.A. ®eHomMeHOnorm4yeckoe wucCCneaoBaHne “‘MakpoOCKONUYECKIX
dnykTyauuii’ B ousnyeckux n buonornyeckux cncremax. Kang. gucc., lNywuvo,
NT3B PAH, 1993.

3eepera V.M. ViccnepoBaHne n3aMeHeHns BO BPEMEHUN TOHKOU CTPYKTYpbl FUCTO-
rpamMmm npu n n3MepeHunsx ansda-aktueHoctn. Kang. gucc., Mockea, ®us. -1
MY, 2000.

LHone C.3., MNoxapcknii 2.B., Konombet B.A., 3sepesa .M., 3enqenko T.A.,
KoHpagoe A.A. Bo3amoOXHble KOCMOMUM3NYECKNE MPUYMHBI ANCKPETHOCTW pe-
3yNbTAaTOB N3MEPEHNIT XOAA BO BPEMEHM NPOLLECCOB PA3HORA npupogbl (deHome-
Hbl “MaKpOCKONMYECKOro KBaHTOBaHMs' n ‘‘Makpockonuuecknx aykTyaunii’).
Pocc. xum. xyprana, 1997, 1.41, eein. 3, c. 30-36.

Zvereva |.M., Zenchenko T.A., Pozharski E.V., Kolombet V.A., Konradov A.A.,
Shnoll S.E. Radioactive decay of Radium family isotopes as an illustration of
synchronous changes in the fine structure of measurement result distributons.
Biophysics, 1998, v.43, Ne4, p.693-695.

LLHone C.2., Konomber B.A., Moxapckuii 3.B., 3enuenko T.A., 3eepera .M.,
KoHpagos A.A. ®opma CnekTpoB COCTOSHWNIA, peann3yemMbiX B XO4e MaKPOCKO-
nuyecknx paykTyaunii N3MEHAETCA CUHXPOHHO B HE3aBUCUMbIX MPOLECCax npu
N3MEHEHUN XapakTepHoro BpemMeHn nsmepennii ot 0,06 cek o 1 MuHyTel. Buo-
c¢pusmka, 1998, 1.43, Bbin. 4, c. 716-719.

LHone C.3., Konomber B.A., Moxapcknii 3.B., 3en4enko T.A., 3eepesa .M.,
Konpagoe A.A. VnniocTpauns CMHXPOHHOCTN W3MEHEHWIi TOHKOU CTPYKTYpbl
pacnpefieneHnii pe3ynbTaToB U3MepeHWii Ha NprMepe pajNoOaKTUBHOrO pacna-
Aa M30TONoB cemeiicTea pagus. buogpusuka, 1998, 1.43, Bbin. 4, c. 732-735.

Shnoll S.E., Pozharski 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 factors. Phys. Chem.
Earth A, 1999, v. 24, Ne8, p.711-714.

3eH4enko T.A., Moxapcknii 3.B., 3eepesa V.M., Konomber B.A., KoHpa-
poe AA., LLnonb C.D. ToHkas CTpyKTypa pacnpefeneHnii pe3ynsTaToB nuamepe-
HWIA NPOLECCOB pa3HOli NPUPOAbLI KaK MPOSIBAEHNE KOCMOMUINHECKINX BANSHWIA.
Pocc. xum. xypran, 1999, 1.43, Bbin. 2, c. 3-6.

Shnoll S.E., Kolombet V.A., Zenchenko T.A., Pozharski E.V., Zvereva .M.,
Konradov A.A. On the diskretness of different processes time series measure-
ments wich results from cosmophysical sources. Annales Geophysicae, 1998,
Supplement 1 to v.16, Part 1 Society Symposia, Solid Earth Geophysics &
Geodesy, p. C312, EGS, XXIII General Assembly, Nice, France, April 20-24, 1998.



JNutepatypa ko 2-ii 4actu 383

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.
54.

Zvereva .M., Zenchenko T.A., Pozharski E.V., Shnoll S.E. On the synchronized
changes of histograms fine structure for time series of Radium family isotopes
activity. Annales Geophysicae, 1998, Supplement 1 to v.16, Part 1 Society
Symposia, Solid Earth Geophysics & Geodesy, p. C312, EGS, XXIIlI General
Assembly, Nice, France, April 20-24, 1998.

Shnoll S.E., Zenchenko T.A., Pozharski E.V., Zenchenko K.l.,, Kolombet V.A.,
Konradov A.A., Zaikin A.N., Kuzhevsky B.M., Rudenko V.N., Baurov Yu.A.,
Sobolev Yu.G., Kushniruk V.F. Macroscopic fluctuations of space-time as a
possible source of non-randomness of similarity of distributions of synchronous
measurement results for processes of different nature. In: Biophotonics and
Coherent Systems, Proc. of the 2nd Alexandr Gurvitsch Conference and Addi-
tional Contributions, Eds. L.Belousov, F.-A.Popp, V. Voeikov, R. van Wijk,
2000, p.44-52.

3enuenko K.N., 3enuenko T.U., Kyxesckuii 6.M., Bunken B., Akcdopg 5.,
LLnonb C.3. ®opma rmcTorpaMm,noCTPOEHHbIX MO M3MepeHnaM anbga-pacnaga
228-Ra B Jlunpay (Fepmanus) n notoka HeliTpoHoB B MoCKBe, N3MEHSETCS CMH-
XPOHHO MO MeCTHOMY BpeMeHn. buogpusuka, 2001, 1.46, Bbin. 5, c. 783-785

Fedorov M.V., Belousov L.V., Voeikov V.L., Zenchenko T.A., Zenchenko K.I.,
Pozharski E.V., Konradov A.A., Shnoll S.E. Synchronous changes in dark
current fluctuations in two separate photomultipliers in elation to Earth rotation.
Astrophysics & Space Science, 2003, Nel, p.105-112.

I'ycee A.B., Kynarun B.B., Opewknn C.W., Paxmanos A.H., Pygenko B.H., Cep-
pobonbckuii A.B., Llenkoe A.H., Ubiravoe A.B., MoTteinee A.H. AcTtpoHomuye-
cknii xypran, 1997, 1.74, Bbin. 2, c. 287-296.

LLnone C.3. Koppensuns ¢popMbl CNEKTPOB aMMANTYA MaKpPOCKOMMYECKNX
daykTyauuii ¢ nonoxernnem JlyHbl OTHOCUTENBHO ropu3onTa. buogusuka, 1989,
1. 34, BbIN. 5, €. 911-912.

3eH4enko T.A., Konpagos A.A., 3en4enko K.U. Koppensuns guiamukn amnan-
Tyabl “acpchbekTa BavdKHeli 30HbLI" € NapamMeTpamMu MEXMNNAHETHOrO MarHUTHOro
nonsi. leogpmanyeckune npoyeccor n bunocgpepa, 2005, 1.4, Bein. 1/2, c.125-132.

3enuenko T.A., KoHpagos A.A., 3enyenko K.W. Makpockonunyeckne cpnykTty-
aunn: 0 NEPUOANHHOCTN nposiefieHns “scpdbekta GANKHeR 30HbI". bruogunsmka,
2003, T.48, Bbin. 6, ¢.1132-1136.

Lnone C.3. ®opma CNekTPOB COCTOSIHUI, PEASTN3YEMbIX B XOAE MAaKPOCKOMUHeE-
CKUNX hNyKTyaLnii, 3aBUCAT OT BpalLeHna 3emMamn BOKpYr CBOei ocu. buoghusuka,
1995, 1.40, BbIN. 4, c.865-875.

Shnoll S.E., Zenchenko K.I., Udaltsova N.V. Cosmophysical effects in the
structure of daily and yearly periods of changes in the shape of histograms
constructed from the measurements of 239-Pu alpha-activity. Biophysics, 2004,
v.49, Suppl. 1, p.155-164.

Shnoll S.E., Zenchenko K.I., Udaltsova N.V. Cosmo-physical effects in structure
of the daily and yearly periods of change in the shape of the histograms
constructed by results of measurements of alpha-activity Pu-239. arXiv: physics/
0504092.

Lllanoeanoe C.H. JlndHoe coobuieHne.

Shnoll S.E., Pancheluga V.A. Cosmo-physical effects in the time series of the
GCP network. arXiv: physics/0605064.



384

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Jlntepatypa ko 2-ii 4actn

Manuentora B.A., Konomber B.A., Kamuncknii A.B., Manuenwora M.C.,
LLnonb C.3. OdpeKT MECTHOro BpeMeHU B LLIYMOBLIX Npoueccax. BecTHuk Ka-
ayxckoro ynusepcutera, 2006, sbin. 2, c. 3-8.

Manventora B.A., Konomber B.A., Manuyentora M.C., LWWHone C.3. Wccnego-
BaHune 3chdpekTa MECTHOro BPEMEHM HA MAaJibIX NPOCTPAHCTBEHHO-BPEMEHHbIX
MacwTabax. unepkomnaekcHbie 4qucna B reometpunm u c¢pusuke, 2006, T.3,
Bbin. 1(5), ¢.116-121.

Panchelyuga V.A., Kolombet V.A., Pancheluga M.S., Shnoll S.E. Local-time
effect on small space-time scale. In: Space-Time Structure, collected papers,
Tetru, Mockea, 2006, p.344-350.

Panchelyuga V.A., Kolombet V.A., Pancheluga M.S., Shnoll S.E. Experimental
investigation of the existence of a local-time effect on the laboratory scale and
the heterogenety of spice-time. Progress in Physics, 2007, v.1, p.64-69.

Panchelyuga V.A., Shnoll S.E. On the second-order splitting of the local-time
peak. Progress in Physics, 2008, v.2, p. 154-157.

Cwm. Hanpumep: Bnagumupcknii B.M., Temypbsiny H.A., Maptsiviok B.C. Koc-
MWUYECKasi Norofa n Hawa usie. M3g-so0 Bek-2, 2004.

KoTtoe B.A. ConHue kak 3Be3sga: B3rnsg n3 KpAO. Mze. KpAO, 2007, 1.103,
BbiN. 2, c.245-254. Kotos B.A., Jleeuuknii J1.C. JnCcKpeTHOCTb NEPUOZOE Bpa-
LeHNA MEXNNAHETHOrO MarHuTHoro nons. M3e. KpAO, 1983, T.68, c. 56-68.

LLnone C.3. 3akoHOMepHble N3MEHEHUS TOHKOW CTPYKTYpbl CTaTUCTUYECKUX
pacnpegeneHunii B CnyYaiiHblX MPOLECCAX, KaK CnefcTBue apudMeTnHecknx un
kocmodpusnyecknx npuunH. (Teket poknaga 16.10.2002 r. Ha cemuHape pek-
Topa MI'V akapemuka B.A.Capostunuero.) Tpygst cemunapa “Bpemsi, xaoc n
matematndeckue npobnemsi”, Boin. 3, KHuxHbiii Jom “YHneepcutet”’, Mockea,
2004, c.121-154.

LLnonb C.3. Mapapokcbl 1 npobnemMbl MHTepnpeTaLunn peHoMeHa MakpoCKonu-
yeckux cbayktyauuii. Pocc. xum. xypras, 2002, T.46, Bein. 3, c. 3-8.

Shnoll S.E., Zenchenko K.I., Shapovalov S.N., Gorshkov E.S., Makarevich A.V.,
Troshichev O.A. The specific form of histograms presenting the distribution of
data of alpha-decay measurements appears simultaneously in the moment of New
Moon in different points from Arctic to Antarctic. arXiv: physics/0412152.
Shnoll S.E., Panchelyuga V.A. On the characteristic form of histograms appearing
at the culmination of Solar eclipse. arXiv: physics/0603029.

Vezzoli G.C. On the explanation of the physical cause of the Shnoll characteristic
histograms and observed fluctuations. Progress in Physics, 2008, v.2, p. 1568-161.

Shnoll S.E. Reply to the letter by Gary C. Vezzoli. Progress in Physics, 2008,
v.2, p.162-163.

l'ynsiee P.A., T'ynsesa T.J1. Bo3MOXHbIli HEerpaBUTaLMOHHbITi MeXaHU3M BO3feli-
cteust JlyHsl Ha Guonorudeckme npoueccel. buogpusnka, 1992, 1.37., Bwin. 3,
c.541-546.

lopwkoe 3.C., LLlanosanos C.H., Cokonoeckuii B.B., Tpownyes O.A. O rpasu-
TauMoHHOW 0byCcnoBiAeHHOCTN hiyKTyaLnii CKOPOCTY PeakLunmn OKNCAEHUS YHU-
TNONA HUTPUTHBIM NOHOM. Buoghusuka, 2000, T.45, Bein. 4, ¢. 631-635.
Lllanoeanos C.H., lNopwkos 3.C., bopucosa T.[., Cokonoeckuii B.B., Tpo-
winyes O.A. CnyuvaiiHble cAyKTyaunn B NOKa3aHMsAX U3MepuTenbHbIX Npubo-
poB: acpdhekTbl KOCMOdU3ndeckoro sausins? buogpusnka, 2001, T.46, BbIn. 5,
c.819-822.



JNutepatypa ko 2-ii 4actu 385

71.

72.

73.

74.

75.

76.

77.

78.
79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

Sokolovsky V.V., Gorshkov E.S., Ivanov V.V., Shapovalov S.N., Troshichev O.A.
Relation of the regular gravitational field variations to biochemical processes
observed in vitro and in vivo. Biophysics, 2004, v.49, Suppl. 1, p. S85-591.

Troshichev O.A., Gorshkov E.S., Shapovalov S.N., Sokolovskii V.V., Ilvanov V.V,
Vorobeitchikov V.M. Variation of the gravitational field as a motive power for
rhythmics of biochemical processes. Advances in Space Research, 2004, v.34,
p-1619-1624.

Shapovalov S.N., Gorshkov E.S., Troshichev O.A., Borisova T.D., Frank-
Kamenetsky A.V. Effects of non-electromagnetic disturbances from the Sun in
“computer time" instability. Biophysics, 2004, v. 49, Suppl. 1, p. S79-584.

Shapovalov S.N., Gorshkov E.S., Troshichev O.A. Cosmophysical effects observed
in impulses of the microphotocolorimeter current. Biophysics, 2004, v.49,
Suppl. 1, p. S119-5122.

lopwkoe 3.C., LLlanoeanoe C.H., Cokonoeckuii B.B., Tpownyes O.A. O ge-
TEKTUPOBAHUN NMMYJBLCHOrO KOCMOMU3NYECKOro usnydenus. buogusnka, 2000,
T.45, BbIN. 5, €. 947-949.

Lllanosanos C.H. lMpuHumnbl husnyeckoii MHAMKALUN KOCMOreohrn3nyecknx
3KOJIOrMHECKIX PaKTOPOB HeanekTpoMarHnTHoi npupogbl. Kaug. gucc., Cankr-
Metepbypr, AAHWU n PTTMY, 2003.

Autokoscknii B.A. Kputuuyecknii aHanus Teopum oTHocuTensHocTu. 3g-so “le-
"
Tnt’, 1996.

Allais M. L'Anisotropie de I'Espace. Paris, Editions Clement Juglar, 1997.

Miller D.C. The ether-drift experiment and the determination of the absolute
motion of the Earth. Review of Modern Physics, 1933, v.5, p.204-241.

Cahill R.T. Gravitation, the “Dark Matter” effect and the fine structure constant.
arXiv: physics/0401047.

Cahill R.T. Novel Gravity Probe B gravitational wave detection. arXiv: physics/
0408097.

Cahill R.T. Absolute motion and gravitational effects. Apeiron, 2004, v.11, Ne1,
p.53-111.

Cahill R.T. The Roland De Witte 1991 experiment (to the memory of Roland
De Witte). Progress in Physics, 2006, v.3, p. 60—65.

DeMeo J. Critical review of the Shankland, et al. Analysis of Dayton Miller's
eether-drift experiments presented at meetings of the Natural Philosophy Alliance
Berkeley, California and Storrs, Connecticut, May and June 2000.

Tpyxanoe K.A. O Bo3amoxHoii ponu acpcekta AapoHoBa-Boma B 6monoruye-
CkOM geiicTBum MarHutHoro nonsi. B ¢6.: ®Pusuko-matematnyveckne u buonorn-
qeckue ocHoebl gevicteua IMIT u vonnsayns Bosgyxa, Hayka, Mockea, 1975,
1.1, c.151-152.

Tpyxanoe K.A. O soamoxHoii ponn addpekta AapoHosa-boma B brnonornyeckom
[encTeum MarHuTHoro nonsi. Kocmuyeckasi buonorus n meguymnHa, 1978, 1.12,
Bbin. 3, c.82-83.

Baypoe FO.A., Tpyxanoe K.A. Bo3aMo)xHasi posib KOCMOJIOrMHECKOrO BEKTOPHO-
ro noTeHuMana kak ¢pakTopa KOCMO- 1 rennodunsnyecknx ceaseii. buogusnka,
1998, 1.43, BbIN. b, C.928-934.

Baurov Yu.A., Konradov A.A., Kuznetsov E.A., Kushniruk V.F., Ryabov Y.B.,
Senkevich A.P., Sobolev Yu.G., Zadorozsny S. Experimental investigations of



386

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

Jlntepatypa ko 2-ii 4actn

changes in $-decay rate of 60-Co and 137-Cs. Mod. Phys. Lett. A, 2001, v.16,
Ne 32, p.2089.

Baypoe HO.A., Lllytos B.J1. O BAMSHUM BEKTOPHOrO MarHUTHOrO NOTEHUMANA
3eman n ConHuya Ha ckopocTb (-pacnaga. llpuka. ¢pusmka, 1995, Bbin. 1, ¢. 40.

Baypoe FO.A., Knumenko E.FO., Hoeukoe C./. DkcnepumeHTansHoe Habnoge-
HNe MarHWTHONM aHusoTponuu npoctpanctea. JAH CCCP, 1990, T1. 315, Bbin. 5,
c.1116.

Baurov Yu.A. Space magnetic anisotropy and a new interaction in nature. Phys.
Lett. A, 1993, v.181, p.283.

Baypoe FO.A, Tumodpees V1.B., Heprukos B.A., Hankun C.W. SkcnepnmenTans-
Hble NCCNefOBaHNsl NPOCTPAHCTBEHHOW AHM30TPONUM N3MYHEHUS UMMAYALCHOTO
nnasmoTpoHa. lNpuknagHas ¢pusmka, 2002, Boin. 4, c. 48-57.

Baypoe FO.A. CrpykTypa ¢pnan4eckoro npoCcTpaHCTBa 1 HOBbI Cnocob nonyqe-
Hus 3Heprum. M3g-so “Kpeuet”, Mocksa, 1998, 240 c.

Baypoe FO.A., flkosenko B.A., Komuccapos A.B., Bepxnkoskuii B.I'., Konpa-
AoB A.A. DKCnepMMEHTaNbHOE NCCNEAOBAaHME HOBOMO NHEPOPMALIMOHHOrO KaHana
B npupoge, ob6yCnoBNEHHOrO KBAHTOBbLIMY CBOWCTBaMU hr3MYECKOro NPOCTPaH-
cTBa (BakKyyma) C NOMOLLbIO KBapLEBOro pesoHaTtopa. buogpusuka, 2001, T.46,
Bbin. b, c.823-828.

Baurov Yu.A., Yakovenko V.A., Komissarov A.V., Verzhikovski V.G., Baurov
A.Yu., Konradov A.A., Zenchenko T.A. Preliminary results of an experimental
investigation of a new information channel in nature with the aid of quartz
resonators’ system. International Journal of Scientific Research, 2006, v.16,
p.469-473.

O cucteme GCP cm. http://noosphere.princeton.edu/

Udaltzova N.V., Kolombet V.A., Shnol S.E. The possible gravitational nature
of factor influensing discrete macroscopic fluctuations. In: Proc. First Intern.
Congress on Geo-cosmic Relations, \Wageningen, Netherlands, 1989, p.174-180.
Shnol S.E., Udaltzova N.V., Bodrova N.B. Macroscopic fluctuations with discrete
structure distributions as a result of universal causes including cosmophysical
factors. In: Proc. First Intern. Congress on Geo-cosmic Relations, \WWageningen,
Netherlands, 1989, p.181-188.

Bodrova N.B., Udaltsova N.V., Kolombet V.A., Shnoll S.E. “Macroscopic quan-
tum effect™: discrete distributions of physico-chemical parameters. International
Congress on Biometeorology, Austria, Vienna, August 26 — September 03, 1990.
Shnoll S.E., Kolombet V.A. Global network of automatic devices for monitoring
fluctuative biometeorological processes. International Congress on Biometeoro-
logy, Austria, Vienna, August 26 — September 03, 1990.

Kaminsky A.V., Shnoll S.E. The study of synchronous (by local time) changes
of the statistical properties of thermal noise and alpha-activity fluctuations of a
239-Pu sample. arXiv: physics/0605056.

Manuenora B.A., Konowmber B.A., Kamuuckuii A.B., Manuenwora M.C.,
Lnone C.3. ekt MECTHOro BpEMEHN B LWYMOBbLIX npoueccax. BectHuk Ka-
Ayxckoro yHusepcurteta, 2000, ebin. 2, ¢. 3-8.

Manyentora B.A., WHone C.3. DkcnepumeHTanbHOE UCCNeAOBaHWE BAUSHUA
6bICTPO BpaLLAIOLWErocsl MaCCMBHOrO Tena Ha dopMy dyHKLUMI pacnpeaeneHuns
amnanTyg nykTyaumnii CkopocTn a-pacnaga. | mnepkoMniaekcHele 4ucna B reo-
metpun u pusuke, 2006, 7.3, Bbin. 1(5), ¢. 102-115.



JNutepatypa ko 2-ii 4actu 387

104.

105.

106.

107.

108.

109.

110.

111.

112.

Panchelyuga V.A., Shnoll S.E. Experimental investigation of spinning massive
body influence on fine structure of distribution functions of alpha-decay rate
fluctuations. arXiv: physics/0606173.

Panchelyuga V.A., Kolombet V.A., Pancheluga M.S., Shnoll S.E. Local-time
effect on small space-time scale. In: Space-Time Structure, collected papers,
Tetru, Moscow, 2006, p.344-350.

Panchelyuga V.A., Kolombet V.A., Pancheluga M.S., Shnoll S.E. Experimental
investigation of the existence of a local-time effect on the laboratory scale and
the heterogenety of space-time. Progress in Physics, 2007, v.1, p. 64-69.

Panchelyuga V.A., Shnoll S.E. On the second-order splitting of the local-time
peak. Progress in Physics, 2008, v.2, p. 154-157.

Manuentora B.A. O 3akoHOMepHOCTsiX mogobms hopMbl CNEKTPOB aMMINTYA
dnykTyauuii B npoueccax pasHoii npupogbl. Kanpa. gncc., Mockea, ®Pus. -1
MTY, 2008.

Ban pep Bapgen B.J1. MatemaTtunueckas ctatuctuka. VHoctp. JlutepaTtypab
Mocksa, 19600

LHone C.3., Konomber B.A., Veanoea H.M., Bpuynna T.9. Makpockonunye-
ckue haykTyaunm — obuiee CBOWCTBO BOAHbIX PAaCTBOPOB PasN4HbIX Oenkos
n gpyrux sewecTs. CTaTUCTUYECKNT aHANN3 MaKPOCKOMNMYECKUX (DAYKTYaLuii.
Buocpnzuka, 1980, 1.25, Bein. 3, c. 409-416.

Shnoll S.E. The “scattering of the results of measurements” of processes of diverse
nature is determined by the Earth’s motion in the inhomogeneous space-time
continuum. The effect of “half-year palindromes”. Progress in Physics, 2009,
v.1, p.3-7.

Teopetuyeckune nocrpoeHus. Flunoresnl — B 3ToM pasgene st npnBoxy nuiib

CCBINIKM HA N3BECTHbIE MHe PaboTbl Pa3HbIX aBTOPOB, B TOW WUAN WHOI CTENneHn

OTHOCALYMXCA K TEOPETNYECKO NnHTepnpeTaunn peHoMeHa “MaKpOCKONMYEeCKINX

dnykTyauuii’. AHanm3 npegnaraeMbix KOHUENUNI BLIXOZMT 32 Npegesbl 3agad

3TOR KHUrN.

T-1 Namiot V.A. On the theory of the effect of “macroscopic fluctuations”.
Biophysics, 2001, v. 46, Ne5, p. 856—858.

T-2 Blumenfeld L.A. and Zenchenko T.A. Quantum transitions between states
and cosmophysical fluctuations. Biophysics, 2001, v. 46, Ne5, p. 859-861.

T-3 Lyapidevskii V.K. Diurnal variations in the flux of alpha-particles as
possible evidence for changes in the vector of velocity of movement of
an experimental set-up relative to a relic system. Biophysics, 2001, v.46,
Ne5, p.850-851.

T-4 Dmitrievskii I.M. A possible explanation of the phenomenon of cosmophys-
ical fluctuations. Biophysics, 2001, v. 46, Ne5, p. 852-855.

T-5 Kirillov A.A. and Zenchenko K.l. On the probability of disturbance of the
Poisson statistics in processes of radioactive decay type. Biophysics, 2001,
v.46, Ne5, p.841-849.

T-6 Goleminov N.G. Possible nuclear activity of Dark Matter. Gravitation &
Cosmology, 2002, v. 8, Supplement, p.219.

T-7 Rodionov B.U. On the way to new physics. Gravitation & Cosmology,
2002, v. 8, Supplement, p.214-215.

T-8 Bntomendenvs J1.A. Pewaemblie n Hepewaemble npobnembl bruonornde-
ckoii cpnznkn. YPCC, Mockea, 2002.



388

113.

114.

115.

T-9

T-10

T-12

T-13

T-14

Jlntepatypa ko 2-ii 4actn

Miiller H. Global Scaling. Die Basis ganzheitlicher Naturwissenschaft.
Raum und Zeit, Special 1, 2004.

Bacunbee C.A. Mpobnembl nocTpoerunsi bk HEMaTEPUANBHOro MuMpa
1 ee 3HayeHue Ans Bcex Hac. Mocksa, 2004.

Vasiliev S.A. On the physical model of the phenomena registered in the
experiments by Shnoll’s group and Smirnov’s group. Progress in Physics,
2009, v.2, 29-43.

Rabounski D. A theory of gravity like electrodynamics. Progress in Physics,
2005, v. 2, p.15-29.

Borissova L. Gravitational waves and gravitational inertial waves in the
General Theory of Relativity: a theory and experiments. Progress in
Physics, 2005, v.2, p.59-91.

Namiot V.A., Shnoll S.E. On the possible mechanism of periodicity in fine
structure of histograms during nuclear decay processes. Physics Letters A,
2006, v. 359, p.249-251.

Kputuka akcnepymeHTanbHoro marepuana — [lanee nepedmncnenbl n3BecT-
Hble MHe onybnnkoBaHHble paboTbl, NOABEPraOLIE COMHEHIIO MOV SKCMEPMEH-
TanbHble pe3ynbTaThl. OTBETHI Ha 3TU 3aMEYaHNSA JaHbl B TEKCTE FNaB KHUMN.

K-1

K-2

K-3

K-4

K-5

K-6

K-7

MpeobparkeHckas T.A. K BOnNpocy O CMOHTaHHbIX W3MEHEHUAX CBOWCTB
akToMnosuHa. buogusuka, 1971, 1.16, Bein. 1, c. 152-153.

Bekwnn H.J1. Makpockonnyeckue dnyktyaunn — eHOMEH wam apTe-
cakt? Buocpusnka, 1989, 1.34, Boin. 4, c. 723-731.

Meanuenko HO.I. K BOmpocy 0 MakpoCKONU4Yecknx payKTyaumsix npy ms-
MEPEHNAX PaANOaKTUBHOCTN. Buogusuka, 1989, 1.34, Boin. 4, ¢. 732-735.
LWrone C.3. O craTtbax H.J1. Bekwuna n HO.T. NeaH4enko. Buogpnsnka,
1990, T.35, BbIN. 1, ¢. 162-166.

l'yces A.B., Pyaenko B.H., Cepgobonbckuii A.B. AHanus wymoesoro cdoHa
rpaBnTauMoOHHON aHTeHHbl “YnuTka'. AcTpoHomuyeckuii xypHasn, 2003,
1. 80, BbIN. 8, C.728-737.

Hepbun A.B., baxnanos C.B., Eropos A.l., MypaTtoea B.H. 3ameqaHnus
K ctatbe “O peanusaumm ANCKPETHbIX COCTOsHWI B xope hnyKTyauuii B
Makpockonu4vecknx npoueccax’. Vcnexu ¢usndeckux nayk, 2000, 1.170,
BbIn. 2, ¢. 209-212.

Kywhepenko E.A., Moroxes V.b. KommenTapuii k ctatee C. 3. LLHons n
ap. Ycnexu ¢pusnveckux Hayk, 2000, 1.170, ebin. 2, ¢.213-214.

Lnone C.3. lepon, 3nopemn, KOHPOPMUCTbI POCCUIACKONA Haykun. 3-e M3paHue,
VPCC, Mockea, 2009 (8 neyatu).

LHone C.3. Jlee Anekcanapoend Baromendenss. Buodusunka n nossuns. Nsg-
Bo MI'V, Mockea, 2009 (B nevatu).




Kocmodmauueckue cakTopbl B CriyHaiiHbIX npoueccax
Cumon 3. LLHonb

B pesynbtate MHOrOJIETHUX WCCNEAOBAHUI MOKA3aHO, YTO HEODBACHUMBI METOANHYECKMMY
npuynHammn “pasbpoc pesynbTaToB” M3MepeHuii MPOLECCOB COBEPLUEHHO Pa3HOW Npupoabl —
XUMUYECKNX N BUOXUMUYECKIX PEAKLNiA, LIYMOB B 3JIEKTPOHHbBIX CXEMAX, TEPMUYECKNX LUYMOB B
rpaBUTaLMIOHHON aHTEHHE, BCeX BUAOB PafNOaKTMBHOroO pacnaga — obycnosneH nykTyauusimMm
NPOCTPAHCTBA-BPEMEHM, BbIABASEMbIMU MPU ABUKEHUN U3YHAaEMOro 0bbekTa B HEOJHOPOZHOM,
aHN30TPONHOM MPOCTPAHCTBE-BPEMEHU. TOHKasi CTPYKTypa CMEKTPa amnautyg ayKTyauuii
N3MepseMbIX BENNYNH — hOpPMa COOTBETCTBYIOLMX FMCTOFPAMM — 3aKOHOMEPHO W3MEHSETCs
CO BPEMEHEM 1 3aBUCUT TONBKO MECTa U BPEMEHU NpoBeAeHusl ndMepeHunii. B 1-ii wactn kHurn
npeacTaBiieHO ONMCaHNe OCHOBHLIX 3Tanos nccnepgosaHuii 1951-1997 r.r., npuefwinx K BecbMa
obwrm BbiBOgam. Bo BTOpoli 4acTm KHMUTM NpPefCcTaBfeHbl Pe3y/ibTaTbl MCCAEAOBAHWN 3TUX
3aKOHOMEPHOCTEA, MPY CUCTEMATUYECKIX N3MepeHnsix anbda-akTusHocT 239Pu.

Kosmofysiska faktorer i slumpmassiga processer
Simon E. Shnoll

Mé&ngarig forskning har visat att den spridning av méatvarden, som inte kan relateras till analys-
metoderna, och som har erhéllits vid olika férsék utférda p& processer av varierande natur, s
som kemiska och biokemiska reaktioner, brus i elektroniska system, termiskt brus i gravitations-
antenner, samt i alla typer av radioaktivt sonderfall, har sitt ursprung i tid- och rumfluktuationer
som uppkommer som resultat av en objekts rorelse genom det anisotropiska tid-rummet.
Fluktuationer av métdatas varden beskrivs av ett amplitudspektrum vars finstruktur (formen hos
histogrammen) &ndras med tiden och beror bara p3 tiden och platsen dir mitningen utférdes.
Bokens férsta del presenterar resultaten av de matningar som genomférdes under perioden
1951-1997 och som ledde till en del generella slutsatser. | bokens andra del presenteras vidare
utforskning av dessa slutsatser utférd genom systematiska matningar av alpha-aktivitet hos >3°Pu.
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