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AnHomauun: 6 cmamve paccmMompeHvl N0OX00blL K AHAIU3ZY MAMPULbL
cobvimuil uenogexa. QOur U3 NOOX0008 NPUMEHEH K AHAIU3Y ePYNNbl COObIMUL,
CBA3AHHBIX C A0epHbIMU ucnvimanusimu. OOHAPYHCEHO A61eHUe C8EPXPE30HAHCA,

noposxcoaemoe epynnou coobimuil.
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Kotuumoimckas asapus, Three Mile Island accident

B cratee [1] maHO ommcaHWE TPOMCXOXKICHUIO, HBOJIONHUNA MEPHOCTU U
IPOSIBIIGHHBIX CBOMCTB BpeMeHu. CornacHo [1] Bpemst kKaaoro o0beKTa ecTh ero
IBU)KEHUE, XapaKTepU3yeMoe CyMMapHbIM BEKTOPOM CKOPOCTH M TPAECKTOpPHEN B
MPOCTPAHCTBE COOTBETCTBYIOIIEH MepHOCTH. B mnpuBenaeHHoit GhopMynupoBke
BPEMEHHU aKIICHT JIEJIaeTCsl HE Ha €ro €IUHHIY M3MEpPEHUs, ONpeaesieMylo yepes
KOJIMYECTBO TAKTOB (CEKYHJI) HEKOETro OMOPHOT0 KOJeOaHMs, a Ha COBEPIIAEMYIO
00BEKTOM MPOCTPAHCTBEHHYIO HBOJIIOIMIO M HA IPOUCXO/ASIINE C HUM coObITUS. B
cratbe [2] BBINONHEH aHamM3 OWPIKEBBIX KPU3UCOB, OCHOBBIBAIOIIMKHCS Ha
npeAcTaBieHud  (QOpMHUpPOBaHUS  JIIOOOrO  mpoliecca BO  BPEMEHHM — Kak
MHOT'OBOJTHOBOI'O IIPOIIECCA, /1€ TOYKH KPU3UCOB OBLIN B3AThI B KAUECTBE OMOPHBIX
COOBITUH JUIsl CHHTE3a (PYHKLIMH, ONMCHIBAIOLIEH SBICHHE B ILeIoM. Takoe
NpEeICTaBICHNE TO3BOIIIO HAUTH YCTOMUMBYIO MOYBY HE TOJIBKO ISl aHAIN3a, HO
U 118 TporHo3a. bomee Toro, cama BO3MOXHOCTh HOCTPOEHUS (YHKIUH,
XapaKTepU3ymomieil BpeMEHHON (COOBITUIHBIN) KapKac CI0XHOrO IpoLecca,
MO3BOJIMJIA BBICKA3aTbCA OMNPEIEICHHO O CYIIECTBOBAaHMM JTOr0 Kapkaca.
Hacrosmass crtaThsi JaeT Hayalo pPAacCMOTPEHUIO HECKOJIBKHUX TOJIXOOB,
pa3BUBAIOIIMX MOAHATYIO TeMy. HecMOTpst Ha TO, 4TO BO BCeX cllydasx OydyT
aHAJIM3UPOBATHCSI HAMOOJIEE MPOCThIE MOJIEH, CaM MPEAMET U3YUEHHUs Jasee Oyaer



0003Ha4YaThCAd Kak MATPHUIA COOBITHIA, YTO MPU3BAHO HAIOJIHUTH €0 CMBICIOM
IpUCYLIEH BPEMEHU MHOTOMEPHOCTH.

Taiina po:xkaenusi. 31€Ch peub MOUAET O MOUCKE TOrO, YTO MOKET CIYKHUTh
OCHOBAaHHEM JIJIs1 TIOCTPOCHHSI MATPHUIIBI COOBITHIA YelloBeka. B ToM ciyuae, korma
Kakou-1n00 mpollecc HAOMIOJAETCsl JOCTaTOYHO JOJIT0, B HEM BCErja MOXKHO
BBIJICIUTh PSAJI OCOOBIX TOYEK M MCHONB3ysl MX MOCTPOUTH COOTBETCTBYIOIIUMN
COOBITHIHBIN KapKac, KaK 3TO ObUIO BBIMOJHEHO B [2] aiisi OMPIKEBBIX KPU3HCOB.
TouHO Takke MOXHO ObLIIO OBl MOJOWTH U K MOCTPOEHUIO COOBITUMHOrO Kapkaca
KOHKPETHOrO uenoBeka. lIpuHuMas BO BHHMMaHUE, 4YTO BCE JIIOJIU DPa3HbIE,
OKpY’)KarollMe, BO3HUKAIOIIME U BOBJICKAIONIME WX COOBITHS TakKXXe pa3HbIE,
HEOOXOIUMO TOAYEPKHYTh, €CTh HEYTO, YTO €€ JO0 POXKICHUS HAC BCEX
oOBeAUHSIET, U ATO TaiiHa poxaeHus. Kazanock Obl, BecbMa Janekuil OT (PU3UKHU U
Oonee yeM OJM3KUU APYTrUM COMpPEACIbHBIM HayKaMm MPOLIECC, OKa3ajcs MO
IPULEIOM BHUMAaHHUS MMEHHO C TOYKHU 3PEHHS] MOCTPOEHUS MHOTOYHUCIEHHBIX
3eMHBIX cOOBITHI. Ha mepBhIil B3TJIs/1 TOHATHO, - 3a4aTHE — POXKJICHUE — U BOT OHH,
MBI, pacCyKIarolIue o TaitHax ObITHs. HO UMEHHO B ’TOM OU-UMITYJTECHOM COOBITHUN
JUIsl Hac 3ajokeHa KitoueBas uH(popmanus. IlepBblii BOMpPOC-OTBET, MOYEMY
coObITHE OW-UMIYJIBCHOE, - MOTOMY, YTO OHO HHUIIMUPOBAHO ITOMHUMO BOJIHU
boxwueil, AByMs CWIBHEHIIMMU I POXKIAOLIETOCs CYIIECTBA HMIYJbCAMU
(3auaTMeM W POXKIECHUEM), M TOTOM NPHU3BAHHOTO >KUTh TMOJ YINPaBJICHUEM
TOHAJIBLHBIMU IIUKJIAMH, 33/1aBAaEMbIMHU ITaHEeTOH, =365.26 nueii. Pazbepemcs, uTo
9TO 3HAYMT JJIS HAC, CMEPTHBIX. MTak, MepBbId M3BECTHBIM HayuHbId (akt [3] —
NIPABWIBHBINA SMOPUOIOTHYECKHI CPOK OEpEMEHHOCTH YelloBeka (0e3 maToioruii u
BOJIEBBIX BMENIATENILCTB) COCTaBisieT 266 nHel. OTHOIIEHHWE 3TOr0 CpoKa K
rOJIOBOMY LIMKJY IDIaHeThl jgaeT 3Hadenue 1.37 (T/266=1.37), cooTBeTcTBYyIOIIAS
obpatHasi BenuunHa paBHa 1/1.37=0.73. Eciu MBICICHHO MpEACTaBUTh 3EMITIO,
JNBIDKYIIYIOCS B KOCMOCE IO CHOUPAIBHOM TpPaeKTOpUHM, TO COOCTBEHHOE
CYILIECTBOBAHHE YENIOBEKA, HAYaBIIEr0 >XUTh Ha 3eMJI€ OMNUCHIBAECTCS ABYMS
OCHOBHBIMHU CHUPAJISIMU, pa3HECEHHBIMH BO BpeMeHH (110 ¢aze) Ha 266 nueid. [lpu
ATOM «IHU POKJECHHUSI» YEIOBEKa OyAYyT OMUCHIBATHCS OJJHOBPEMEHHO KaK T'OJIOBBIM
mukiaom N*T (n=0,1,2, ...), OTCUMTBHIBAEMBIM OT 3ayaTHs, TaK M I[UKJIOM,
cmenieHHbIM Ha 0.73*T (n.73*T). [IpenBapurenbHOE MPEANOIOKEHUE O CTPYKTYPE
COOBITUITHOM MATpHUIIBI YeNIOBEKa MOXKHO Ha JJaHHOM JTale OCTOPOXKHO
chopmynupoBath Tak: IUKIbl Buaa N*T, n.73*T u Nn.37*T AOMKHBI HMETh
OMpEJIENICHHO BaXKHOE 3HaUeHueE. J[pyroe npeanonokeHre MoxHO c(hopMynupoBaTh
CIEIYIONUM 00pa30oM: HaWIydlllas CUHXPOHHU3ALMsS OJHOTO YelloBeKa C JPYrHM
MOJKET OBITh JOCTHTHYTA MPH cIBHUTe criupanei Ha n.73*T wimm n.37*T, To ecTh B
ciydae cuH(pa3HOCTH XOTs Obl 0JTHOM W3 criupasiedd. [[oHATHO, YTO JJIsT BOMHSIIIEK



u OnuzHenoB (N=0) 3TO MpeANoN0oKEeHHE J0Ka3aTelIbCTB HE TpeOyeT, B MPOYMX
Cly4yasx MOJITBEPXKICHUSIMU MOTYT OBITh TOJBKO PpPE3yJbTaThl HAYYHBIX
uccienoBannii. Kak HM CTpaHHO, MOJACTYNUTHCS K KOHKPETHBIM HMCCIIEAOBAHUSIM
MO3BOJIMJIO  €HI€ OJHO TMPEAIOJ0XKEHWE, a WMEHHO, CHHXPOHHU3ALHU U
JECUHXPOHU3AIMHN COOBITUMHBIX CIHpaliel, pasHeceHHbIX Ha n.73*T wmm n.37*T,
MOTYT TPOSIBUTHCS HE TOJBKO Yepe3 MaTPHUIly COOBITHI 4YeloBeKa, HO U 4Yepes
JIPyrue TIPOLECCH, TMPOUCXOMSAIINE B OKPYXKAIOIMIEM HAC IPOCTPAHCTRE.
OTtknaapiBasi HA HEKOTOPOE BpeMsl TEMY aHalln3a COOBITUIMHOM MaTPHIIbI YEJIOBEKA,
paccCMOTpUM Jajiee TOXOJ K aHaimu3y COOBITHH, CBSI3aHHBIX C SIJICPHBIMU
HCIIBITAHUSIMU.

SlnepHble MCOBLITAHWUS W B3PbIBBI. VcTOpus co3naHus, WCIBITAHUS U
NPUMEHEHUS SIACPHOTO OPYXKHUS, a TAK)KE UCTOPHS aBapUil aTOMHBIX OOBEKTOB J1aeT
HaM OoraThlidi (PAKTUYECKUN MaTepHua I UCCIIEOBAHUS B3aUMHBIX PE30HAHCOB.
JlaThl OCHOBHBIX COOBITHH SJICPHON UCTOPUH CBeIcHBI B Tabmuie 1[4].

Tabnuua 1. CoObITHS UICTOPUU SAEPHBIX UCIIBITAHUN U B3PHIBOB.

1  16.07.45 0:00 IlepBsiii B3pBIB aTOMHOM 00MOBI B 1mTate Hpro-Mekcuko
2 06.08.45 0:00 Xupocuma

3 09.08.45 0:00 Haracaku

4 29.08.49 0:00 Cemunanatuack

5 03.10.52 0:00 BenukoOpuranus

6 01.11.52 0:00 ITepBas BogopoaHas 6omOa

7 12.08.53 0:00 ITepBas coBerckas BogopoaHas 6omba, CeMunamIaTHHCK
8 01.03.54 0:00 Camprii MmonabIM B3pbIB CLIIA

9 22.11.550:00 CemunanatuHCK

10 08.11.57 0:00 IlepBblii TepMOsiAepHBINA B3pbIB Benukooputanuu

11 13.02.60 0:00 IlepBbiii sinepHbIil B3pbIB PpaHiun

12 31.10.61 0:00 B3psiB camoii MOIIIHOM TEPMOSIAEPHON OOMOBI B UCTOPUU
13 16.10.64 0:00 IlepBbiii sinepHbIit B3pbIB Kurtas

14 17.06.67 0:00 Ilepsrrit TepMosaepHBINA B3pbIB KuTas

15 24.08.68 0:00 Ilepsrrii TepMOSICPHBINA B3pHIB OpaHIIH

16 18.05.74 0:00 IlepBsiii simepHbIit B3pbIB MHAMM

17 26.04.86 0:00 YepHoObLIH

18 11.05.98 0:00 Ilepssbiit TepmosiaepHbIi B3pbIiB UHAMN

19 28.05.98 0:00 Ilepssiit simepHbiil B3pbiB [lakucTana

20 09.10.06 0:00 ITepsnsiit ssaepublit B3pbIB CeBepHoit Kopen



['oBOops 00 MccinenoBaHUM B3aUMHBIX PE30HAHCOB, CO3/IaHHBIX KaKOH-IMO0
OJTHOTHUITHOM IpyNIon coObITUH, Oy1eM UMETh B BUY KOIMYECTBO CHHXPOHU3ALINH,
pPacCCUMTAHHBIX HA TEKYUIMA MOMEHT BpPEMEHHM M CBSI3aHHBIX MEXKAY COOOMU
cootHomieHusiMu  Buaa n*T, n.73*T wu n.37*T. MHoOrouuciaeHHble pacyeThbl
[OKa3bIBalOT, YTO TMPAKTUYECKHM BCE TMPHUBEACHHbIE B TaOJHMIE COOBITHS
chopMHpOBaHbl B Yy3JlaXx BPEMEHHON pPE3OHAHCHOW CETKH, YTO OTOOpakaercs
COOTBETCTBYIOIIMMH ~ MHHHUMYMaMuU B TrpaduKax KOJIMYECTBA  B3aMMHBIX
PE30HAHCOB. OTHU COOBITUS  (POPMHUPYIOT Takke Yy3Jibl COOBITUH BHYTpPHU
UCCIIEyEMOr0 BPEMEHHOIO JAMalna3oHa, a Takke 3a ero mpeaemamu. Ha puc.l
IIPUBE/ICHA PE30HAHCHAs KapTHHA IIEPBOrO SIAEPHOIO B3pbIBA, BOCCTAHOBJICHHAS
UCXOJS U3 TaHHBIX Ta01.1 ¢ UCKIIIOUEHHBIMU NIEPBBIMU TPEMS COOBITUAMHU. TO €CTh
Ha puc.l npuBeneH pacyer KOJIMYeCTBa B3aUMHBIX PE30HAHCOB B IIPOLIEALIEE BPEMS
10 OTHOILICHHIO K UCIIOJIb30BAHHOMY JMAIla30Hy JTaHHBIX.
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Puc.1 Pe3onaHcHast kapTrHA MEPBOTO SIACPHOTO UCTIBITAHUS

N3 puc.l Bugno popmupoBanue munumyma 16.07.1945r. Bropoit mitoctpanueit
CIY)KUT pEe30HaHCHas KapTuHa st coObiTus 24.12.1964r., korma mpou3OILIo
BTOPOE MO MOIIHOCTH 3a BCIO UCTOPHIO UCIbITaHue Ha HoBoit 3emiie (MOIIHOCTH
24,2 Mrt). D10 CcOOBITHE HE BOILIO B CIHCOK, MO KOTOPOMY CTPOHTCS pacueT
(Ta6mn.l). Pe3ynbraThl pacyeToB mpuBEAeHBI Ha puc.2. Ha HeM OTYeTIMBO BUICH



MUHUMYM BOiM3u X=0, 4TO COOTBETCTBYET pacueTHOW nare. OMNbIT U3y4deHHs
MOJTYYaIOUINXCAd PE30HAHCHBIX KAapTUH TIOKa3bIBaeT, 4YTO C€aMO COOBITHE
COOTBETCTBYET MHMHMMYMY rpaduka ¥ TpPHU 3TOM MHUHUMYM COMNPOBOXKIAETCS
JOCTaTOYHO PE3KMM POCTOM  KOJIMYECTBA B3aUMHBIX PE30HAHCOB JIMOO
HEMOCPEICTBEHHO J10 HErO, JIM0O MOCIIE HETO.
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Puc.2 PezonancHas kaptuna coobitus 24.12.1964r.

[TocnegoBaTenbHOE M3y4YEHUE MOJNYYAIOIIUXCS PE30HAHCHBIX KAPTHH HAa OCHOBE
UCXOJIHBIX JaHHBIX MO TabJs.1 MO3BOJIMIO BBIABUTH BeChbMa HEOOBIYHBIN A((PeKT,
KOTOPBI MOKHO Ha3BaTh «CBEPXPE30HAHCY. EMy MOCBSIIEH ClIEYIOMIMI pa3/en.

Caepxpe3onanc. Cpeiu n3ydaeMbIX COOBITHM, CBSI3aHHBIX OOIIEH TEMOH «siiepHas
ucTOpus» BhieseTcs KermteiMckas aBapus [5]:

«Konuumvinckan asapusy — nepsas ¢ CCCP paouayuonnas upe3zgviuaiinas
cumyayusi mexHo2eHHo020 xapakmepa, npousouteowias 29 ceumsaops 1957 2ooa na
xXumkomouname «Masxy, pacnoioiceHHoM 8 3aKpblmom 2opooe « Yenaounck-40».
C 1954 200a eopoo maszvisancs O3Epck, HO e20 HA36AHUE 8 COBECMCKOe BPEeMs.
ynompeoOisiioch Moabko 8 CeKpemHuol nepenucke, NO3MOMY aeapusi U NOAYYUILA
Hazeanue Kviuumoimckou no oaudcaiiwemy k O3épcky eopooy Koiumvim, Komopwiii
ObL1 0003HAYEH HA KAPMAX. »



BoicTpanBasi pe3oHaHCHYIO KapTHHY BOKpYr aatel 29.09.1957, Obul momyuyeH
CIEeYIONTUI Pe3yIbTat, puc.3.
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Puc.3 PezonancHas kaptuna KelteIMCKOM aBapuu

Hano ckasate, yto B koHue 50-x n B 60-¢ roasl sAcpHbIC UCIBITAHUS HA HAILIEH
IUITaHETe CTalM SIBJICHHEM BechbMa OOBIACHHBIM U IMOYTH IOBCEIHEBHBIM. JIWIIb
HEOOBIYHOCTH WJIM MACIITab HEKOETO COOBITUSI MOYKHO OBLIIO YBSI3aTh C PE30HAHCOM,
nposiBIIeHHBIM Ha prc.3. Takum coObiTreM crana KelureiMckast aBapus [5].

«29 cenmsbps 1957 cooa 6 16:22 uz-3a 6vix00a u3 cmpos CUCMeMbl OXJAHCOCHUS]
npousowén 83pole émxocmu oovémom 300 Kyouueckux mempos, eoe coo0eprHcaloCh
oxono 80 m? gblcokopaduoakmuenvix 10epHbIX 0Mx0008. B3pvleom, oyeHusaemvim
8 OecsimKU MOHH 8 MPOMUIOBOM IKEUBANeHme, EMKOCMb Oblia paspyuiend,
bemonHoe nepexpvimue moawunou 1 memp eecom 160 monn ombpowerHo &
CcmopoHy, 8 ammocgepy 0OvLio 8bibpoutero okono 20 Man Kiopu paouoaKxmueHvLX
sewecms. Yacmv padouoakmusHvix gewyecms OblLiu NOOHAMbL 83PbIBOM HA BbICONMY
1—2 xkm u obpazosanu obnaxo, cocmosuee uz HCUOKUX U MBEPOLIX a3po3onei. B
meuenue 10—I11 uacos paouoaxmushvie seuyecmea svinaiu Ha npomsxceruu 300—
350 km 6 cegepo-60CMOUHOM HANPABIEHUU OM Mecma 83pvléd (N0 HANPAGIEHUIO
eéempa). B 30ne paduayuonnozo 3aepsasneHus oKazanacs meppumopusi HeCKOIbKUX



npeonpusimuil Komounama «Masx», 60eHHbIlI 20pOOOK, NOHCAPHASL YACb, KOTOHUS
3aKIIOUEHHBIX U Oanee meppumopus naowaovro 23000 km? ¢ nacenenuem 270 000
yenosex 6 217 nacenéunvix nynkmax mpéx oonacmei. Yenaounckot, Ceeponosckoti
u Tromenckou. Cam Yensadounck-40 ne nocmpaoan. 90% paouayuonnslx 3a2psa3HeHuil
goinanu  Ha  meppumopuu  34ATO  (3akpvlmozo  AOMUHUCMPAMUBHO-
meppumopuanrbHo2o 00pazoeanusi Xumxkomounama «Masky), a ocmanvhas yacme
paccesanacs oanvule.»

HeoObIuHOCTH 3TOr0 pe3oHaHca mooyauia paCCYUTaTh COOTBETCTBYIONIYIO KAPTHHY
JUTs APYrol TEXHOTCHHOM aBapuu [6]:

«Aeapusa na AIC Tpu-Maiin-Aiineno (anen. Three Mile Island accident) — oona
U3 KpYNHeuuux asapuii 8 UCMopuu I0epHoll SHep2emuKu, npouzoweouias 28 mapma
1979 200a na amomnoti cmanyuu Tpu-Maiin-Atineno, pacnonodxiceHHol Ha peke
Cackysxanna, nenooanéxy om I appucoepea (Ilencunveanus, CILLIA).»

Pe3onancHas kaptuHa Ha 28.03.1979r. npencraBieHa Ha puc.4
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Puc.4 PezonancHas kaptuna aBapuu Ha ADC Tpu-Maiin-Aiinenn

N3 puc.4 BUIHO, UTO «CBEPXPE30HAHC» B JJAHHOM CJIydyae TOYHO acCIEKTUPOBAaH B
nmpeaenax OJHOrO JHS, COOTBETCTBYIOLIETO JHIO aBapuu. JlampHenmue



UCCJIeIOBAHUS MOA00HBIX CBEPXPE30HAHCOB MOKA3BIBAIOT, YTO OHU B OOJIBIIMHCTBE
CJIy4aeB acCNEKTUPOBAaHbl MMEHHO Tak, Kak B ciydae Tpu-Maiui-AWieHn U B
HEKOTOPBIX CIy4YastX Kak Ha pHc.3, TO ECTh B npeaenax +-6 nHeil.

CdopmupoBaHHBIE CBEPXPE30HAHCHI, PEATM30BAHHBIE B BHUJE PEATbHBIX
TEXHOIE€HHBIX KaTacTpod, Jal0T CYIIECTBEHHYIO MH(OPMAIUIO JUIsl OCMBICICHUS
HOBBIX TUIIOB IPUUYUHHO-CIIE/ICTBEHHBIX CBSI3€U MEXY COOBITUSAMU, KOTOPBIE paHee
HUKAaK He yuuThiBaluch. Ha camoM jene, Bce pPYKOTBOPHBIE COOBITHSA,
oTOOpakeHHble B Tabs.l cymMmapHO Aanu BKJIaJL B (OPMHUPOBAHUE HE TOJIBKO
COOCTBEHHOW MaTpPHIIbl, HO U TIOPOJAMIIM HUKAK HE 3aIlVIAaHUPOBAHHBIE COOBITHA. A
9TO 3HAYMUT, YTO TIIATEIBHOE W3YYEHHE OTKPBITOTO SIBJECHHS €CTh COBEPIIECHHO
HeoOxoMuMasi HaydHas 3ajgadya Ha Omrokaiimiee Bpems. [IpencraBrneHHast cTaThs
SBIIIETCA TIEPBBIM IIarOM W OTKPBIBAET LUKJI MNyONUKaluuid B 0OO3HAUEHHOM
HaIIPaBJICHUM.
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