['JTABA 2

S3OJECb MHOI'O BPEMEHN

ITPETIOOVIA: UISMEPEHUE I CMbBICJI

®pank Pamceit (1903-1930) — sApKO BCIBIXHYBIIAsA, HO OBICTPO HOTACIIasn
3Be3na. B 26 et oH ymep oT 60/1e3HN IeYeHN, HO JI0 3TOTO OYeHb MHOTOe
yCIIeTI Cie/iaTh B MaTeMaTHKe, SKoHoMuKe 1 ¢punocodun. HecmoTps Ha Mo-
TI0ROCTD, B 1920-X rofiax OH ObUI LeHTPaJIbHOI PUI'YPOIL MHTEIIEKTyaIbHO
xu3Hn Kembpupka. Pamceit coTpyaHIYaN U CIIOPUT € TAKMMY TUTAHTAMU,
Kak J[>xon Meitnapn Keitac u JIronsur BurreHmreiis, KOTOpbIX MHOTMeE IIpU-
3HAIOT Be/IMYANIIVM S5KOHOMICTOM U Ben4aimuM ¢pumocodom gBaauIaTo-
ro croneTus. «Teopus Pamces» — HeOOBIUHBIN pasJie]l MaTeMaTUKH, BBIPOC-
mnit 13 ero pabor*.

BoT He6OMBIION K/TacCUYeCKMiT IpUMep, HAOLNII IIPefiCTaBIeHNe O TeO-
pun PamMces: B m060ii rpyIine n3 MeCTH 4eI0BeK, Ifje Bce MO0 MOIMapHo

Apy»Kar, oo BpaXAyroT, Haﬁ}ICTCH nnbo IpyIiIia 13 TpeX Y€T0BEK, KOTO-

* Teopmsa Pamcea — pasfen MaTeMaTUKY, U3YJAIOI[UIT YCIOBYA, IPY KOTOPBIX B ITPOM3BO/Ib-
HO opMUPYeMbIX MaTeMAaTUIeCKIX 00BEKTaX 00513aH MOSBUTHC HEKOTOPDIIL MOPSOK.
3apaun B Teopuu Pamcest 06bI4HO 3Bydat B popme Bormpoca: «CKONbKO 9/IeMEHTOB JO/DKHO
OBITb B HEKOTOPOM OOBEKTe, YTOObI FTapaHTUPOBAHHO BBIIIONIHANOCH 3a/JaHHOE YCTIOBUE
VIV CYLIeCTBOBAJIA 3a/jaHHAsA CTPYKTypa?» ITpum. peo.
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pble Bce MEXAY co00it Apy>Kart, 160 IpyIIa 13 TpeX BPaKAYIOLNX MEXIY
c060i1 mromer.

K mpicisim @panka Pamces cnepyer npucnymarbcs. Ero BospakeHus
IPOTUB CBEPXbECTECTBEHHBIX MACIITA00B (PM3MIECKOrO MMpa 3aC/Iy>KMBa-

0T CEPbE3HOTO BHMMAHIA.

Most kapTuHa MMpa HapucoBaHa B nepcrekTrBe. OHa He ITOXOXKa Ha
Mofie/ib B MaciiTabe. Y MeHs Ha IepeJHeM I/IaHe YelloBedecKie Cy-
I[eCTBA, a BCE 3Be3/IbI MAJIbl, KaK TPEXIIEHCOBbIe MOHETKN. [10-HacTOsI-
1[eMy B aCTPOHOMMIO 51 He BepI0, CUNTAsI ee CTIOXKHBIM ONMCAHMEM Ka-
KOJI-TO CTOPOHBI YYBCTBEHHOTO BOCIIPUSITIS YelIOBEKa ¥, BO3MOXKHO,
JKMBOTHOTO. I IPMMEH 0 CBOIO IEPCIIEKTHBY He TONBKO K IIPOCTpPaH-
CTBY, HO 11 KO BpeMeHN. OJHa>XIbl MUP OCTBIHET U BCE YMPET; HO BCe
3TO OyZIeT ellje He CKOPO, M ceifyac, B 00IjeM MaciTabe, 3HAYMMOCTD

9TOrO COOBITUS IIPpaKTNYIE€CKN HUYTOXXHA*,

Opna n3 3HaMeHUTHIX 00710XeK XypHana New Yorker orpaskaer Ty ke
MbIcb. Ha Hell m3o6paskeHa «kapTa Mupar, rae GoHOM A1 MaHX9TTeHa, 3a-
HJIMAIOLIIETO OOMBIIYIO ee YaCTb, CIY)KUT HAPUCOBAHHAS IYHKTMPOM OCTAIb-
Has IUIaHeTa.

I[Tosuiys Pamcest — 3paBblil OTBET Ha KOHLIETIIIIO «XKa/TKOJ TeCUMHKII».
IIpocTpaHCTBa paBHBIX 00'BEMOB MIMEIOT PaBHBII TOTEHI{MATI ObITH 3aII0/THEH-
HBIMJ MaTepueli 1 IBV>KeHMEeM, HO 9TO He 3HAUUT, YTO OHM PaBHBI 110 3Ha-
ypmocty. OgHOOOpasHble IyCcThle 06/IaCTU He CIMLIKOM MHTepecHbL. To xe
KacaeTCsl PaBHBIX MHTEPBA/IOB BPEMEHI: BCe OHM OIMHAKOBO 3aIIOTTHAIOTCS
TYKAaHbeM 4acOB, HO He BCe O[VTHAKOBO Ba)KHbI. BOBIINHCTBO 13 HAC cocpe-
JOTOYEHO B OCHOBHOM Ha O/IVDKAIINX COOBITIAX. DTO 3aK/Ia/IbIBAETCS C AET-
CTBa: TaK MBI IIPYUCIIOCAOIMBAaEMCs K OKPY Kalolliell peabHOCTI.

Opnnako Pamceit, oTcTanBas MofoOHYI0 TOYKY 3peHNs, 3aXOANUT CIUIIKOM
nanexo. Korga oH roBOpKT, 4TO He BepUT B aCTPOHOMMIO, 51 He Bepio emy. Ha-
IPOTUB, €r0 YTBep)K/eHNe HaBOLAUT MeHs Ha MBIC/Ib, YTO He0OOO3PMMOCTD

KOCMMYECKOTO IIPOCTPAHCTBA 11 BPEMEHN BOJIHYET ero TakK e IITyboKo, KakK

* Ramsey F The Foundations of Mathematics and Other Logical Essays. Martino Fine Books,
2013. Reprint of 1931 edition. ITpum. nep.
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u [Tackans. K coxxaneHuio, oTpuijas X 3HAYMMOCTb, OH JIVIIVII Ce6s1 MCTOY-
HJIKA BJJOXHOBEHN A, IpeHeOper BO3MOXKHOCTBIO CTaTh He TOIbKO BEIMKIIM Ma-
TEMATNKOM, 9KOHOMIUCTOM 1 G1UI0cO(POM, HO ellje ¥ BeTMKUM KOCMOTIOTOM.
MBI cIOCOOHBI BOCIPUHATD KaK TO, CKOIb MHOTO BCETO «CHAPY>KM», TaK
U TO, CKOJIb MHOTO BCETO «BHYTpM». OTHO He IPOTUBOPEUNT APYTOMY, ¥ HAM
He HaJIo BBIOMPATh 4TO-TO OfHO. Ec/in omleHMBaTh Hac ¢ pasHbIX CTOPOH, HO-
JTy4aeTCs, 9YTO MBI U Masbl ¥ BeMuKu. O6e TOUKM 3peHUs OTKPBIBAIOT BaXK-
Hble UCTVHBI O HallleM MecTe B MUpoycTpoiicTse. V, IpUHAB UX, Mbl HAyYUM-

CA BCECTOPOHHE U pE€AJINCTUYHO BOCIIPUHMMATD p€Aa/IbHOCTD.

M3BbbITOK BPEMEHI

O BpeMeHM MOXKHO CKa3aThb TO K€, YTO U O IPOCTPAHCTBE: €r0 MHOTO KaK CHa-
PYXM, TaK ¥ BHYTpU. XOTS HEOOBATHOCTb KOCMUYECKOTO BPeMEHM MOf4ep-
KJBaeT Hallly He3HAUNTENTbHOCTD, 6e3[THa BpeMeH) — U BHYTPM Hac.

B pomaHe «CospaTenb 3Be3/l» reHMaIbHbI POJJOHAYa/IbHIK HAyYHOI (aH-
tractuku Onad CramnmoH nuiet: «J Bcs ero [denoBedecTBa] MCTOpus ¢ ee
MUTPALUAMA, UMIIEPUAMHA, GUIOCOGCKUMY TEOPUAMY, TOPABIMI HaYKaMU,
COLIMA/IBHBIMIU PEBOMIOLVAMY, PACTYIIUM CTPEMICHNEM K eTHEHNIO OblTa
He 60J1ee 4eM MICKOPKOJI B )KM3HY 3Be3»*. Pumckuit punocod Cenexa B coun-
HeHMM «O CKOPOTEYHOCTM XKM3HI» BICKAa3blBaeT IPOTUBOIIONIOKHYIO TOUKY
3peHns. «boNbIIMHCTBO CMEPTHBIX XKaMyeTcs... Ha KOBapCTBO PUPOJbI, —
myer oH. — <...> )KusHb JjaHa HaM JOCTaTOYHO HO/Tas, U ee C M30bITKOM
XBaTUT Ha CBepIIeHME BeNYalllINX [efl, eCTIU PACIIPENEUTDb €€ C YMOM»*™,

Kaxk mbI yBuanMm, npassl 06a — n Cramnjos, u CeHeka.

YTO TAKOE BPEMA?

YT0O6BI He OIPA3HYTH B HEACHOCTAX U O€CCMBICINIIE, OCTAHOBMMCS Ha M-
HYTKY, BJIOXHEM IIOITy6oKe ¥ 3a/ja/iuM cebe IIpMHIMIINAIbHBIN Borpoc: «dTo
Takoe BpeMsa?» Kak ¢unocodckoe moHaATue, BpeMs NMpeAcTaBAACTCA MeHee
0Cs3aeMbIM, YeM IIPOCTPAHCTBO. MBI He MOXKeM CBOOOIHO B HeM IlepeMellaTh-

s, He MO>KeM Jlake BEPHYTbCS B KaKOiI-M1M60 BBIOPaHHBII MOMEHT. Bpems,

* Tlepesop, O. Konecunkosa 1o nananmio 1937 roga; cM. caitt Avidreaders.ru. ITpum. nep.

** Jlynmit Auneit Cenexa. @unocodcekue Tpakrarsl / nep. ¢ mat. u kommeHt. T. 10. Bopopait.
2-e uspanue. CII6. : Anereiis, 2001. ITpum. nep.
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KOTOpOe€ IIPOIJIO, — IIPOIIJIO HaBCerga. 1o caMoe MITHOBeHME He MOJMATh:
BOT OHO €CTb, @ BOT €T0 HeT — 1 OHO HMKOTI7]a He IIOBTOPUTCSL.

Xpuctnanckuit punocod ABpenuit ABIyCTMH TaK CPOPMYIMPOBAT 3TO
CBOJICTBEHHOE BCeM UYBCTBO 3aMelllaTenbCcTBa: «ITo ke Takoe BpemsA? Ecnin
HVKTO MeHs 00 3TOM He CIIPAIINBaeT, I 3HAI0, YTO TAKOE BPeMs; HO eC/ ObI
A 3aX0Te/1 OOBACHUTD KOMY-TNOO — HET, 5 He 3HAI0, 4TO 9TO»".

Ha Ham Bompoc ecTb OCTpOYMHBII, HO HeCepbe3HbIll OTBET: «Bpemsa — aTo
TO, YTO He JIJaeT BCEMY CIIy4MThCS OJHOBPEMEHHO». T CTI0BA YacTO IIPUIINU-
CBIBAIOT DIHIITEIIHY, HO HA CAMOM JieJ/ie OHM IIPMHAMJIeKAT aBTOPY HAyYHO-
danTacTMYeckux pomaHos Paro KammuHrcy.

I pyroit MHOrO3HaYMTEIbHBIN OTBET ITIACUT: «BpeMs — aTo To, 4TO u3Me-
psieTca YacaMm». XOTs CHavaaa OH Ka)KeTCA CTOJb Ke HeCePbe3HbIM, 3€pHO
IpaBibl 371€Ch €CTh. DTa MBIC/Ib M CTAHET Halllell OTIPaBHOI TOYKOIL.

B npupojge MHOTO perynspHO INOBTOpAIINXCcA ABneHnit. O quKande-
CKOJT CMeHe JJHA 1 Hou, (paszax JIyHbI, BpeMeHax roia 1 6¥eHnM cepyla 3Ha-
I0T BCe 10 COOCTBEHHOMY onbITy. Hanpumep, eciy B COCTOSHMY TIOKOS CpaB-
HUTD IY/IbC ABYX Ye/NOBeK, TO (IIpY JOCTATOYHOM YMC/Ie OMEeHMIT) MBI Oy YMM
IPYMePHO paBHOE COOTHOLIEHME. A B KaXKIOM IyHHOM LIMKJ/Ie — IIOYTY OJ1-
HaKOBO€ KOJIMYECTBO THEIL.

Ha nepBbIit B3I71A[ IUK/IMYHOCTD BPEMEH rofia B KOHTEKCTe Kallp130B I10-
TOJIBI IIPEJICTAB/IACTCA He CTONMDb YeTKO. UT0OBI peficKasblBaTh CMEHY Ce30-
HOB TOYHee, HEKOTOpble IVBIU/IN3ALNN Pa3paboTamy METOAMUKY aCTPOHOMM-
YeCKOT0 XpOoHOMeTpaska. JIIofu IpuIL/IN K MBICIM JeHb 3a JHeM C/IeiINTDb 3a
nByokeHyieM CoHIja Ha He6OCBOfie: Tie OHO BOCXOMIUT, I/ie CATUTCs, KaK BbI-
coko nopHuMaercs. Ilogo6HbIe N3MeHeHN A ropaszio 6ojiee MpefCKa3yeMbl, 4eM
konebanns norogsl. Habmiogas 3a Tpaexkropueit ConmHIa, TIOAM CMOIIN TO-
paszio ToYHee ONpefeNTh TaKMe IOHATHA, KaK TOJ] M BpeMeHa I'ojia, YTO OKa-
3aJ10Ch OYEHb MOJIE3HO. ACTPOHOMMYECKIIE BpeMeHa T0fja OTCUUTHIBAIOTCA OT
TOYEK COTHIIECTOAHMII (3MMHETO 1 JIETHET0), OTMEYAIOIINX 9KCTpeMabHble
cxoHeHns ColHIIa K ceBepy M/IN 0Ty OTHOCUTE/IbHO 9KBaTopa 3eM/IN, U PaB-

HOMIeHCTBMIT (BECEHHETO U OCEHHEro), Korpma monoykenne ComMHIa MEHsIETCS

* brnaxennplit ABryctuH. Vcnosens / mep. M. E. Cepreesa. CII6. : Hayxa, 2013.
IIpum. nep.
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Hanbosee ObICTPO. B eproas! COMHIECTOAHNA Pa3HUIIA MEX/TY IIPOIODKMI-
Te/IbHOCTBIO JTHSI ¥ HOYM MaKCUMabHas, TOT[a KaK B IepUOJbl paBHOMIEH-
CTBUS OHA IPAKTMYECKY OTCYTCTBYeT. [0fj — 3TO MHTepBaJ, MPOXOA LIt
MEeXy MOTHBIMY LMK/TaMIU I3MEHEeHMIL.

HameTnB 3Ty opueHTUPBI, M0 00paTUIN BHUMAaHNe, YTO TOJ 33 TOAOM
Ha Ka>K/IbIIl Ce30H IPUXOUTCA OHO U TO XKe KOJIMYeCTBO JHEN VU TyHHbIX
MecsneB. OHM CKOHCTPYMPOBa/IM KaJleHAapy, 3HAYUTE/IbHO 00/IerYyBIIe UM
KU3Hb. Tak, KajleHgapy TIOMOTaIy 3eM/lefiebliaM IPUHATH PellleHe O Haya-
JIe TIOCEBOB U OLIEHUTDb CPOKM YOOPKU yposKasi, a OXOTHUKAM — IIOHATbH, KO-
T7Ia OKVUJIaTh MUTPALUY )KMBOTHBIX.

[Tofo6HBIM 06pa3oM CHHXPOHM3MPOBAHO MHOYXXECTBO Pa3HbBIX IMK/INYe-
CKUX IIPOIIeCCOB, IICUXOTIOTMYECKUX ¥ aCTpOHOMMYecKnX. OHM MapuIpyioT
TI07] 3BYKM) OJHOTO 1 TOTO e 6apabana. JIro6011 13 mpOLeccOB MOXXHO JC-
II0/1b30BAaTh, YTOOBI M3MePUTH ApyToit*. OCo3HaHMe CyLeCTBOBAHMA 001Iei
CKOPOCTY M3MeHEHUI, YHMBEPCAJIbHOTO TeMIIA O3BOJISIET JaeKo MPOIBU-
HYTbCS B IOHMMaHNM pusndeckoro Myupa. YToObl KaK-TO OMMCATh ITOT TEMII,
MBI TOBOPUM, YTO Heu110 yCTAaHAB/IMBAET CBSA3b MEXY BCeMY LVK/INYECKUMU
IpolieccaMy, yKasbIBaeT MM, KOT/ja IOBTOPATbCA. 1o onpedeneHuto 9TO HEUTO
" eCTh BpeMs1 — OapabaHIUK, ONpeesIOLInil pa3BUTHE COOBITMIL.

EcTb elie iBa CBUIeTENbCTBA PeaIbHOCTY BpeMeHM, K/TIOUEBbIX J/IS1 YerIo-
Beka. OJTHO MOXXHO OOBACHUTD Ha IIpUMepe MY3bIKIL. [Ipy cOBMeCTHOM MCIION-
HEHIM IPOV3BeJieHN s, TAHIIA VI/IM IIeCHY MBI [I0/1araeMcsl Ha CMHXPOHHOCTD
IeVICTBUIL YIACTHUKOB. XOTs 9TO TaK IPUBBIYHO, YTO BOCIPUHIMAETCS KaK
HEeYTO caMo co6o0il pasyMmeroleecs, TOA0OHasI CMHXPOHHOCTD YOeuTe/IbHO
CBUJETENbCTBYET, YTO C BBICOKOII CTEIIEHbI0 TOYHOCTH IIPefCTaB/IeHNE O Te-
JeHWM BpeMeHM Y Hac obliee.

Erme ofHO, BO3MOXKHO caMoOe Ba>KHO€ JI/Is1 HacC, IPOsIB/IeHe BpeMeH! OT-
HOCUTCS K LMKy 4eloBedecKoll >ku3Hu. ITouTn Bce HOBOPOXK/JeHHbIE pa3-
BMUBAIOTCS 110 OJHOMY IpadpyKy: HAYMHAIOT XOAUTb, TOBOPUTD, HPOXOAAT
[ipyTHe BayKHbIe 3TAIIBI Pa3BUTHA 10 MIPOIIECTBUM OIIPeIeJIEHHOTO YMCTIa Me-

caues (v jHeit, MIn Heflenb). PocT mrofielt yBen4unBaeTcs, OHU JOCTUTAIOT

* HecoMHeHHO, TpebyeTcs 60MbIIOe TeplieHne, YTOObI M3MEPATh IHM B yAapax Iy/bca.
Ho, 4T06BI TOYHEE ONpefeNnATh BpeMs JHeM, MOXKHO JCIIONb30BaTh M3MEHEHNe JIVHBI
TeHn. IIpum. asm.
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my0epTaTHOTO BO3PAcTa, MY)KAIOT 11 CTApPeI0T — BCe MIPOVICXOUT 3aKOHOMep-
HO I TECHO CBSI3aHO C KOIMYECTBOM IIPOKUTHIX 1eT. Kak/blil 13 HaC CTOBHO
Yachl, XOTs ONPefIeINTh 10 HUM TOYHOE BPeMs TPYJHO.

Kax BU/JHO 13 NCTOPUM Y€/TOBEYECTBA, BpeMs KOHTPONMPYET HELMKIYe-
CKIie TIPOIIeCChl TOYHO TaK XK€, KaK 1 ukandeckue. [To Mmepe pasuTnsa Hayku,
CHUCTEeMaTIYeCKOTO M3yYeHNU s ABVDKEHNA M APYTUX M3MEHeHMIT (PU3NIeCKOro
MMpa JTIOfIX CHOBA J CHOBA (BO BCAKOM CITy4ae, IO CUX IIOp) OOHapy »KMBaIu
Hekye o01mye puTMbL. VI3MeHeHNe 0/T0XKeHN A aCTPOHOMIYECKUX TeJT, 3Me-
HeHe MTOJIOXKEHN A Te/la IO, AeliCTBYEM CUJIbI, IPOTEKaHMe XMMUYECKNX pe-
aKINIi, pacCIpOCTpaHEeHMe CBETOBBIX TyYell — BCe 3TO ¥ MHOTOE€ IpyToe pas-
BOpaYMBaeTCA B TEMIIE® eITHOTO BPEMEHM.

Cdopmynupyem 3TO IIO-APYTOMY: €CTb BeIMYMHA, KOTOPYIO OOBIYHO 060-
3HavaloT OykBoii t. OHa BXOAUT B pyHIaMeHTa/IbHbIe YPaBHEH S, ONUCBIBAIO-
e n3MeHeHusA B pusndeckoM mupe. Ee >xe Moy MMEIOT B BUALY, CIIPALIN-
Bas: «Koropslit vac?» BoT amo 1 ecTb BpeMs. BpeMsa — 3To TO, UTO U3MepAOT

YJachbl, a BCE, YTO MEHACTCA, MOXKET OBITH YaCaMIL.

MCTOPMYECKOE BPEM:: YTO Mbl 3BHAEM U OTKYJIA

B npenpinyieii rnaBe, OrnAAbIBaACh Ha Bombloi B3pBIB, MBI y>Ke U3Meps-
1 KocMmudeckoe BpemsA. C Tex nop npouuto 13,8 mumnappa net. 9To U B ca-
MOM Jie7ie O4eHb MHOTO0; B TAKOJ HEBOOOPA3MMBbIi CPOK BMECTV/IVCDH ObI COTHYI
MIITTIOHOB 4YeloBeuecKnX usHeit. Ho BombIioit B3pbIB Mao COOTHOCUTCS
C HaIIMM OIIBITOM. YTOOBI IIOYyBCTBOBATh, HACKOJIBKO OTPOMHO 3TO BpeMs,
PacCMOTPUM HECKOJIbKO 6osiee 6IM3KYI0 K HAM MCTOPMUIO.

Ectp nBa croco6a msmepeHus 6OIbIINX BpeMEeHHBIX IHTEPBA/IOB: JaTH-
pOBaHMe C TIOMOIIBI0 PAIMON30TOIIOB U 3Be3/IHasA acTpodu3nKa — OIeHKa
II0 BpeMeHN >k13HN 3Be3f]. OOCyuM UX 110 O4epenn.

PapgyoakTuBHOE JaTVpOBaHMe OCHOBAHO HA CYI[eCTBOBAHNUY M30TOIIOB, TO
€CTb aTOMOB OJJHOTO BeIl[eCTBA, fIZipa KOTOPBIX COflepKaT OJMHAKOBOE YNC-
JI0 IPOTOHOB, HO PAa3HOE YUC/IO HEITPOHOB. ATOMBI C TAKMMU AfjpaMy 06/1a-
[AIOT TIOYTY OfMHAKOBBIMIU XMMUYECKMMM CBOJICTBAMY, HO MHOTME U3 HUX

HecTaOu/IbHBL VIX Afpa pacnafaloTcs, IpudeM KaXk[oe MMeeT XapaKTepHoe

* 3/1ech CIIOBO «TeMI» CIIefiyeT IIOHMMATh B €r0 OCHOBHOM 3HAYeHMM — KaK BPEMEeHHYIO
OIIpeJIeNIeHHOCTh Kakoro-mbo mporecca. IIpum. nep.
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BpeMs XIU3HM — U HEPEIKO Y Pa3HBIX M30TOIIOB OHOTO BEIleCTBA OHO pas-
JIMYAeTCS OYeHb CYLIeCTBEHHO. DTU IBE XapaKTePUCTUKY — OfVHAKOBBIE XV~
MIYecKyue CBOJCTBA U pasHOe BpeMs >KM3HU — HUCIOb3YIOT /A painoakK-
TUBHOTO JAaTHPOBAHNA.

OcTaHOBMMCS Ha Of[HOM Ba>KHOM IIpMMepe PafilioaKTMBHOIO IaTMpPOBa-
HUA — C UCNOTb30BaHMeM yriepoaa. Hambonee pacnpocTpaHeHHBIN 130-
ton yriepopa *C («yrnepop-12») cogep>kKUT LIeCTb IIPOTOHOB U IIECTb Hell-
TPOHOB; €TI0 fAipa OYeHb CTAOM/IBHBL. A BOT JpyTOil BakKHbIN n3oron — “C
(«yrnepon-14») — HecTabUIeH, NN «PaTMOAKTUBEH.

Bpems nmonypacnana nsorona “C cocrasnfer npumepHo 5730 net. Ito
3HAYNT, YTO, /M obpaser] MaTepuasa cogep>Kut aromsl “C, yepes 5730 net
IIOJIOBMHA U3 HUX Mc4Ye3HeT. Pacnamasce, saapa “C MCIyCKalOT 97eKTPOHBI
Y QHTMHENTPUHO U IpeBpaianTcs B sapa asora (“N). I[Iporeccer Takoro
TUIIA — PaJVOaKTUBHOCTD U c1aboe B3aMMOJIe/ICTBYe — MbI OOCYAVIM IIOJ-
pob6Hee HIKe.

KoHeuyHO, MBI He OKHBI XXAATh 5730 /1eT, 4TOOBI CBEPUTDHCS C ITOI Kap-
TUHOM. JlaXke OUeHb MajleHbKJe OpraHN4Yeckye oOpasIiibl coiep)KaT MHOTO
aTOMOB YIJIEpOJIa, U 3a MaJIble MHTEPBA/Ibl BpEMEHU MOXKHO 3apUKCHPOBATh
MHOTO PaJV0aKTUBHBIX PacHajoB. VI3yuas BBIXOJ 9/71€KTPOHOB, Mbl BUIVIM,
YTO 33 paBHBIE IIPOMEXYTKM BpeMEHN paclajjaeTcsl paBHASA HOJA MMEIOIIX-
cs1 B obpaste sgep “C.

ITockonbky Bo3pacTt Beenennoit ropaspo 6osnblie 5730 1eT, BOSHMKAET BO-
IPOC: IIOYEMY 3TOT M30TOII BOOOIIe elre cyijecTByeT? OTBET TaKOB: O fiei-
CTBMEM KOCMMYECKMX /Tydell B atMmocdepe obpasytoTcs HoBble Afpa “C. Tak
KOMIIEHCUPYETCA €T0 pacIiafi U MOfAePKIBAETCS O pefie/IeHHbIN OaltaHc Me-
xpy usoromamu “C n *C*,

JKuBble cymiecTBa HOIIOMIAIOT YI/Iepof MO0 HEIOCPEACTBEHHO M3 aT-
Mocdepsl, 1160 BCKOpe MOC/Ie TOTO, KaK OH PacTBOPU/ICA B BOJe. YCBOEH-

HBIl MM YITIEPOZ OTpakaeT Tekyuiee cooTHomenne “C/*C B arMmocdepe.

* KoTopslit, BOOOIIE TOBOPSI, MOXKET M3MEHATHCS B PasHble IIepUOAb MCTOpuL. Tak, OTHO-
cuTenbHOE KomnuecTBo n3oTonos “C k 1963 ropy (mopnmcannio MocKOBCKOTO JOTOBOpa
0 3alpelieHny UCIBITAaHWIl SIEPHOTO OPYXXUsi B aTMOCdepe) BBIPOC/IO 110 CPaBHEHUIO
¢ 1945 rogoM nmpakTUYeCcKy B iBa pasa M3-3a OIPOMHOIO KOIMYECTBA MCIIBITAHUIT aTOM-
HOTO OPY>XMUA U, KaK CIeCTBUE, PA/IMOAKTUBHOTO 3arpsA3HEHNA OKPY>Kalollell Cpefibl.
IIpum. peo.
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Ho mocre Toro xak yriaepos BCTpauBaeTcs B Tela KMBBIX CYIeCTB, KOIude-
CTBO pacmagaroerocs usoromna “C 60sblie He IOMONHACTCSA, M CO BpEMEHEM
ero JoJs MpefcKa3yeMo yMeHblIaeTcsa. TakuM 06pa3oMm, usMepsist B 6110710-
rudyeckoM obpasie cooTHouenne “C u >C, MOXHO OIIpelennTh, KOTja Cy-
I[eCTBO, «IIOCTaBMBILIee» JAHHBI 0Opasell, ObIIO >KMBBIM ¥ MOIJIO YCBaM-
BaTb yI/IEPO],.

Ectp #Ba croco6a M3MepuTh 3TO COOTHOIIEHNE Ha IpakTuke. [Tockomb-
Ky usotona “C Bcerza ropaszo 6omnbiue, yeM “C, XOpOIIYIO OLEHKY KO/Inde-
cTBa ?C MOXXHO IONTYy4YNTb, IIPOCTO B3BECUB BeCh yIaepoy. YToObl OLleHNTh
uMeroneecss Konn4ecTso “C, MOXXHO M3MEPUTb PafiiOaKTUBHOCTD, TO €CTh
CKOPOCTb VICITYCKaHNA 9/1eKTPOHOB. II0CKO/IbKY OTHOCUTE/IbHOE KOTIYeCTBO
pacmazios Agep “C 3a KOHKPETHBIN NHTepBaI BpeMEeH) 3BECTHO, 3TO M3Me-
peHNe MO3BOJIAET CAeNaTh BEIBOJ O cofiepaHuy nzoroma “C.

boree coBpeMeHHBIIT METOJI — IIOMECTUTb 00pasel] B yCKOPUTEIIb, T/ie, VIC-
HO/Ib3YA pasHULy B ABVDKeHNUM 130TonoB “C 1 C B CUIBHBIX 9/IeKTpUde-
CKVX ¥ MATHUTHBIX IIOJIAX, X MOXKHO pasfiennTh MexaHndeckn. O6a meTo-
Ia JAI0T COI/IACYIOILIVeCs Pe3y/IbTaThl.

JaTupoBaHMe ¢ UCIIOIb30BaHNEM YITIEPOJia IIMPOKO IIPUMEHSETCS B ap-
Xe0JIoruu 1 majpeobuonornu. Tak yanoch onpenennTb BO3PacT erUIeTCKUX
U HeaHJiepTa/lbCKNX apTeaKToB, B TOM UNMCIe MyMuil. Bpems cosmanus He-
KOTOPBIX eTUIEeTCKUX MAMATHUKOB MOXKHO IIPOBEPUTD 110 MICTOPUUECKUM UC-
TOYHMKAM, ¥ TaKas IPOBEpPKa COITIACYETCH C JATUPOBKOI YI/IEPOTHBIM METO-
noM. Heanpeprablisl He OCTaBMUIN MCTOPUYECKUX HOKYMEHTOB, HO O/1arofaps
YIJIepOJHOMY METOAly JaTMPOBAHMA MBI 3HaeM, YTO OHM HacenAnu EBpomy
B TeYeHNe HEeCKOJIbKIX COTEH ThICAY JIeT M XKVJIM TaM ellle COBCeM HefIaBHO,
BCEro OKOJIO COPOKA TBHICAY JIeT Ha3afl.

MBI TaK>Ke MOXKeM JaTUPOBATh KOCTY U apTe(aKThl, OCTAB/ICHHbIE HAIIIN-
MM JaneKkuMuy npegkamu — Homo sapiens. I1o HUM Mbl y3Ha€M, 4TO 4€I0BEK
PasyMHBII CYIIECTBYET y>Ke OKOIO TPEXCOT ThICAY /1eT. CaMble paHHUE CBU-
IeTe/IbCTBA OYeHDb PEfIKI, YTO YKa3blBaeT Ha MAJIOUNCIeHHOCTh Homo sapiens:
IIOHA4a/Iy HAll BUJ| OBUI He C/IMIIKOM YCIIEIIHBIM.

EcTb MHOTO C110CO60B IIPOBEPUTH TAKYIO HATHPOBKY. MOXKHO IIOCTPOUTH
TIeCTHUIY BpeMeH!, CXOIHYIO C JIeCTHUIIEN pacCTOSAHMIL, O KOTOPOI peub

u1a soie. IIpocroii, Ky1accuyeckuit 1 04eHb KPacUBBIIL IPUMEP — CTapble
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niepeBbs. [I0CKONBKY B pa3Hble Ce30HBI KJIeTKI HETIOCPeICTBEHHO BOIN3Y KO-
pbI QYHKLMOHUPYIOT O-PAa3HOMY, Y IepeBbeB Ka>K/blil roJ 00pasyloTcs HO-
BbI€, XOPOIIIO 3aMeTHBIe KO/IbIIa. I10 HUM MOXKHO yOEeAUThCS, YTO C HOMOIIIbIO
YTJIEPOTHOTO METOJIa Mbl IIPABM/IBHO OIpefieisieM KaK OTHOCUTENbHbIN BO3-
PacT Ka>KJJoro KOJIblia, TaK 1 BO3PACT JepeBa.

Kpowme yrrepozna *C u >C ecTb MHOTO IPYTUX ITAP U30TOIIOB C CU/IBHO pas-
JIMYAIOIMMCS BpeMeHeM IOy pacliajia — ¥ OHY I03BOIAIOT M3MEPATDb ropas-
o 66npive nepronbl. Hampumep, M30TOIBI ypaHa ¥ CBUHIIA IIOMOIJIN OIIpe-
[IeTUTb BO3PAcT MUHepaa (THeiica) B obpasijax u3 3anagHol ['penmanaum.
O6a nsoromna MoKasau, 4TO BO3PACT ITUX 00pasIioB MopsaKa 3,6 MuInap-
fa net. OTCIofia BBIBOM, YTO FOpHAsi HOpofia 06pa3oBaaach OKOIO 3,6 MUIIN-
apfia JIeT Ha3aj| U € TeX I0p ee XMMMYECKIMIl COCTaB IIPAKTUYECKY He MeHI-
cs1. Tak MBI y3HamM, 4TO BO3pacT 3eM/IM KaK TBEpHOI ITAHEThI COCTABIIAET
3HAYMTE/IbHYIO 4acTh — 0OoJlee yeTBepTU — Bo3pacTa BceneHHOIL.

B acTpodmsnueckoit Teopun eCTb MeTOJ, TO3BOJIAIOMINIL OTIPeie/IATDh BO3-
pacr 3Besp. IIpyu cxuranum AnepHOro TOIUIMBA 3B€3/Ibl TeHEPUPYIOT 9HEPTUIO.
ITo Mepe pacxofoBaHMs TOIUIMBA OHM MEHSIOT pa3Mep, popmy u nper. Ha-
IpyMep, IpUOIN3UTENIBHO Yepes IATh MIIINApAoB j1eT Haule COMHIle JOMXK-
HO IIpeBPAaTUTbCA B KpacHoro ruranTa. OHo 3axBaTtuT Mepkypuit u Berepy,
U KIUTb Ha 3eMJle CTaHeT JOBOJIbHO HeNPUATHO. Ellle mpuMepHO Yepes3 MUI-
nuapy, net ConHile COPOCUT BHELTHIOI 000IOYKY M IPEBPATUTCA B TOPAYNIL,
pasMepoM ¢ 3eMIIo Oesblil Kap/uK. 3ateM Oeblil KapIMK HauHeT MeJ/IeHHO
OCTBIBATh U NMOCTENEHHO, 32 HECKOIBKO MUJIIMAPLOB JIeT, TIOTaCHET.

EcTb MHOTO C110CO60B IIPOBEPUTH TEOPUIO IBOTIOLNM 3Be3/l. PaccMoTpum,
HaIpuMep, Kakoe-HMOYb X ITIOTHOE CKOIIeHe. Pa3yMHO IPeAonoXNTb,
4YTO MHOTME M3 3TUX 3Be3[] 00pa3oBaINiCh IPUMEPHO B OfHO BpeM: (B KOC-
MudeckoMm macirtabe). Eciu Tak, ux Bo3pact JomKeH 0bITh ofnHaKoB. Cra-
pes, 3Be3fibl IPEACKa3syeMo MEHAT LBET U APKOCThb. C MOMOIBI0 TEOPUM
3BOJIIOLIMY 3Be3]] MOXKHO PACCUMTATDH OTHEIbHO BO3PACT KaXkKHoll. ACTpOHO-
MBI ITI0Ka3a/I!, YTO BO MHOTUX CIy4YasgX pacCUMTaHHbIE BO3PACThI 3BE3] Heii-
CTBUTENILHO COTTIACYIOTCsI, OJHOBPEMEHHO U MOATBEPK/jasd TeOPUIo, U 1aTH-
pys o6pa3oBaHMe TOTO VIV MHOTO CKOIIJIEHN .

Tax, BBIACHUTIOCH, YTO BO3PACT CAMBIX CTApbIX 3B€3], IOYTY COBIAJia-

eT ¢ Bo3pacToM BUAUMOIL BcenenHoii. VIHbIMM c/i0BaMM, 3B€3/1bl Ha4aIn
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POXK/IaTbCs Yepe3 OfVMH WM [Ba MUUIMAPAA JIeT 1oce bombinoro B3phIBa.
C Iopyroit CTOpOHBI, HEKOTOpbIe 3Be3/Ibl JOBOTbHO MOJIOfIbI ¥ Mbl TaK>Ke BU-
AMM 0071acTy, T/ie OHU BCe ellle 00pa3yTCs.
HOI{BOILH WUTOT, MOXHO CKa3aTb, 4YTO:
— ¢dopMupoBaHue 3Be3[ U IVIAHET Ha4a/l0Ch Ha paHHeN CTaJyuy UCTO-
pun BcenenHoit, npuMepHO TpMHA[LATh MUIIKAPAOB €T Ha3al; HO-
BBI€ 3BE3[IbI IIPOJO/IKAIOT POXKIATHCA, XOTA U Me[IJIEHHEE;
— CornHue 1 3eM/Is CYIECTBYIOT B COCTOSTHNUM, O/IM3KOM K CETOJHAIIHE-
MY, OKOJIO IISITY MUIMAPHOB JIET;
— BpeMs CyILeCTBOBAHNA JIIOfiell, TIOXOXKUX Ha HAc, FOpasfio Kopodye —
OKOJ10 TpeXCOT TbICAY JIET. 3TO COOTBCTCTBYCT anMepHo OeCATN ThbI-

csiYaM IOKOJIEHUI MM HATU ThICSIYaM Ye/IOBeYeCKUX KM3HEI.

BHYTPEHHEE BPEMS: YTO Mbl 3HAEM U OTKYJIA

M306unue 6HympenHez0 6pemeHu MOXXHO OCO3HATh, CPABHMBASA IIPOJO/IKI-
TeTbHOCTD )KM3HU YeJIOBeKa CO CKOPOCTbI0 OCHOBHBIX 37IEKTPUYECKUX U X1-
MMYECKIUX IPOLeCCOB, IIO3BOMAIINX €My MBICIUTD. Takoe cpaBHeHMe II0-
Ka3bpIBaeT, YTO 3a BpeMs >KM3HM YeJIOBeK HaKall/IMBaeT OTPOMHBIN OIBIT

VI HEBEPOATHOE KONIMYECTBO MPEJCTABIEHNI U UMIEA.

CKOpOCTDb MBICTH

Bonbgranr Amazgeit MouapT ymep, Koria eMy ObUIO TPUALIATD IATD j1eT, PpaHiy
[lTly6epT — B BO3pacTe TPU/ALIATY OfHOTO 'Oja, BIMKIIT MaTeMaTUK DBapuCT
l'amya — B gBafLaTh s1eT, a pusnk [Ixeitmc Knepk MakcBena — B COPOK BO-
ceMb. VIX OCTUKeHMA TOBOPAT O TOM, YTO 32 BPEM s )KM3HU Y€TIOBEK MOXKET
OCTaBUTb MUPY MHOTO TeHMa/IbHbIX Uiell ¥ TBOpeHmil. CKOIbKO Xe?

Bompoc nmocTaBieH He CIMIIKOM YeTKO: HeT Mepbl CKOPOCTH, IIPUMEHVMOII
K HalllIM HEBEPOATHO pa3HOOOpPasHBIM MBICTUTE/IbHBIM IIpolieccaM. V Bce
Xe, 51 AyMalo, Ha HeT0 MOYXHO JJaThb IPUOV3UTETbHBIN OTBET.

OpuH u3 pyHEaMeHTaIbHbBIX (aKTOPOB, OTPAHMYMBAIONINX HALIY CIIOCO0-
HOCTb 00pabaThIBaTh CUTHAJIBL, — BpeMsI 3a[eP>KKY (JTATEHTHOCTD) UMITY/IbCOB
3NIEKTPUYECKON aKTMBHOCTH (OTEHIIMAJIOB JEICTBIA), C IIOMOIbI0 KOTOPBIX
HEeJIPOHBI CBA3BIBAIOTCS PYT € JPYTOM. DTOT BOCCTAHOBUTE/ILHBII ITepHOJ, OTpa-

HNYMBAET 9MC/I0 MMITY/IbCOB 1O HECKOJIbKUX [AECATKOB MIM COTEH 3a CEKYHIY.
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He crmyyaiino yacrora KaJjpoB, IIpY KOTOPOJI Mbl 3aMeyaeM, YTO Ha CaMOM Jie-
ne uIbM — IPOCTO MOC/IEIOBATENBHOCTD OoTOrpadmit, — MopsAaKa Copoka
3a cekyHpy. TakoBa 06'beKTUBHAA CKOPOCTD, C KOTOPOI MbI MOYKeM 00pabaThI-
BaTh BU3ya/IbHbIE CUTHAJIBL, IPEBPalasd UX B 00pasbl, BOCIPYHIMaEMbIe MO3-
rom. 3a >KM3Hb MBI 0OpabaThIBaeM OKOJIO CTa MUJITMAPA0B 06pa3oB.

BepoATHO, 41C0 OCO3HAHHBIX MbICTIE, MTOCEIAIOIMX HAC, 3HAYMTETbHO
MeHbIIIe, HO BCe ellje Ype3BbIYaiiHO BenKo. Hampumep, cpefHssa CKOpPOCTb pe-
4y — NOPAJKa IBYX CTIOB B CeKyH/y. Ec/y 3HaYMMYy10 MbIC/Ib OLIEHUTD B IIATh
CTI0B, TO 3a BCIO )KM3Hb Mbl MOXKEM IlepeJlyMaTh OKO/I0 MUTI/IMAP/A MbICIEIL.

OTHU OLIeHKM IIOKA3bIBAIOT, YTO I MCCIEOBAHNSA MUPA HaM NPeflOCTaB-
TIIeTCSA OKOJIO MUJIIMAP/Ia BO3SMOXKHOCTEN. B 3TOM cMbIC/Ie BHYTPEHHETO Bpe-
MEHH y Hac IPeJloCTaTO4HO. [laske Takas OIleHKa MOXKeT 0Ka3aTbCsA CAMIIKOM
KOHCEpPBATMBHOIA, IIOCKOJIBKY B MO3Ty BO3MO>KHA IIapajlleNibHas 06paboTka
JlaHHBIX. VIHOT/a, I/TaBHBIM 00pa3oM 6ecco3HaTeNTbHO, MBI 0O/[yMbIBaeM He-
CKOJIbKO Belllell OfTHOBPEMEHHO.

B «Ilecun mo68u JIx. Anbdpena [Ipyppoxa» Tomac ImuoT roBoput o Tom
Xe ¢ mpoHuei: «MTrHOBeHbe Ha COMHEHbA — U MIHOBeHbe / Pemumocty Ha
MHVMYIO peIIVIMOCTb»",

brnaropaps jocTikeHMAM NpebIAyLUIX TOKOTEHNI Mbl MOXKeM 3Ha4u-
TEe/IbHO YBE/IMYNUTDb HAIllM MBICIUTE/IbHbIE pecypchl. Ham He Hafio ¢ HynA nc-
KaTh CIOCOOBI Y/I0BIETBOPUTD 6a30BbIe MOTPEOHOCTH B €fie, MUThe /I TeIlIe.
He Hago onATh OTKpBIBATh MaTeMaTMYECKNUIT aHAJIN3, OCHOBbI COBPEMEHHOI!
HayKM, TeXHo/ornu. V3obpeTeHne KoMIboTepa 1 MHTepHeTa N36aBMUIO HAC
OT HEOOXOMMOCTY IPOM3BOAUTD KPOIOT/IVBbIE BEIYMC/IEHN A 1 3aTIOMMHATD
6omblIre MaccuBBl MHPOpManyy. Mbl MO>KeM IepelaTh YaCTb MBIC/TUTE/b-
HOTO IIPOL[ecca «Ha Ay TCOPCUHT» M 0CBOOOANTD OOJIbllIe HAllleTo BHYTPeHHe-
rO BpeMeHMU ISl PYTIUX Liefeit.

ITpupona He orpaHiyeHa OBICTPOTON YesoBedecKoit Mpicin. COOBITIA MO-
TyT IPOMCXOAMTD C TOPa3o O0blIeli CKOPOCTHIO, YeM Hallla CKOPOCTh 06pa-
60TKM 06pa30B — COPOK 3a CEKYHJLY, Ja>Ke €C/IU 3PUTETbHO BOCIIPUHIMATD X

MBI He MO>KeM. A BOT «TaKTOBas YaCTOTa» COBPEMEHHOTI'O I/IH(bOpMaIlI/IOHHOI‘O

* 9muor T. C. Ionsie moau / coct. B. JI. Toropos. CII6. : OOO «Vspatenbckuit Jom
“Kpucramn’», 2000. ITpum. nep.
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IPOL[eCCOopa, TAKOTO KaK y BBICOKOCKOPOCTHOTO HOYTOyKa, — IPUMEPHO
10 rurarepr. 9To cCOOTBEeTCTBYeT 10 MuIMapaM olepaunii B CeKyHAy. TpaH-
3MICTOPBI KOMIIBIOTEPOB MCIIONB3YIOT [IBVYKEHME 3/IEKTPOHOB IIOJ JEICTBUEM
3IeKTPIYECKOTO I0/1 BMECTO ropaszio 6ojiee Mefi/IeHHbIX Iporeccos auddy-
3UM M XMMUYECKMX PeaKIil, yIPABAAIIMX HAlIMMU HelipoHaMu. VIMenHo
HO3TOMY MICKYCCTBEHHBIII MHTE/IEKT «COOOpakaeT» MPUMEpPHO B MIIIUAPT,

pas 6bIcTpee, YeM eCTeCTBEHHHBIIL.

VIBMEPEHUE BPEMEHU

VcTopus 4acoB U M3MepeHMIT BpeMeH) BHeCTa OOJbIIOil BKIA/l B PU3NKY.
CHauaja 4achl pefiCTaB/IsIIN COO0T JOBOMBHO IIPOCTHIE IPUOOPBHI: COMHEY-
Hble U3Meps/IM BpeMs IO MOJIOKEHMIO COMHIIA, TIeCOUYHbIEe OCHOBBIBAINCH Ha
IepechblIaHMUM MeCKa, a B CXOJHBIX C HUMMU YCTPOJMCTBAX MCIOIb30BaNINUCh
IepeTeKaHue BOIbL, TOpeHe CBedell 1 MHOroe ipyroe. Takue jereHjapHble
y4eHnble, Kak I'annneit u Xpucruas [rorirenc, I/I306PCIII/I MeXaHMYeCcKye 4yachl
C MaATHUKOM, KOTOpbIE 3aT€M COBEPIIEHCTBOBAINCH B T€YE€H)E€ MHOTUX Jie-
CATUJIETUII ¥ BIUIOTh [IO ABAAI[aTOrO BeKa ObIIM 3TaIOHOM TOYHOCTIA.

B gBajmaToM Beke MOSBUINCH OOJlee HaJleXKHbIe Yachl, OCHOBAHHBIE HA
COBEPIIEHHO APYIUMX NpMHIUNAX. MasATHUKY M pacKpyduBalouuecs mnpy-
JKVHKY YCTYIV/IV MECTO CHavyasa KOJeOMoIIMCs KPUCTA/IaM, a 3aTeM KO-
7e6MIIMMCS aTOMaM. ITU KPOXOTHbIE OCIIMUTSATOPBI MEHbIIIe TIOf{BePIKEeHbI
rpyboMy BO3/Ie/iICTBIIO N3BHE, @ TPEHME B HUX OYeHb Masio. B pesybrare ce-
TOJIHSI CaMble TOUHbIE ATOMHBIE YaChl HEBEPOSTHO CTAOMIBHBIY: UX CTAOUIb-
HOCTD yuile, yeM 107'%. 9To 3HAUMT, 9YTO BpeMs, KOTOpPOe IIOKaXyT ABOE
TaKVX 4aCOB, pabOTAOI[MX B TeYeHNe Bceil XKM3HM BeenenHnoit, 6yaer pasmn-
YaTbCsA IPUMEPHO Ha ceKyHIy. COBpeMeHHbIe, OTHOCUTENBHO flelIeBble KOM-
HaKTHbIE (Pa3MepOM C MUKPOYNII) AaTOMHbIE YaChl MOTYT BEPHO ITOKa3bIBaTh
BpeMs C TOYHOCTBIO 10 107", DT0 3HAYNT, YTO OHYM OTCTAHYT MIN YIAYT BIle-
pen Ha OfHY CeKYH/ly 3a MUJIIMOH JIEeT.

Taxas HeBepOATHAs TOYHOCTb MOXKET ITOKA3aThCs M3JIMIIHEN, HO Ha ca-
MOM Jiejie OHa OYeHb IojIe3Ha. B clyyae clyTHMKOBOJ HaBUTALIVIOHHOM CHC-

TeMbl MIMEHHO 3TUM 00ecIieurBaeTcs TOYHOCTh U3MEPEHNA PACCTOAHUA.

* CTabMIBHOCTD YaCOB — OTHOIIEHNE OTKIOHEHNA M3MEPEHHOTO BPeMeHM K TOYHOMY
npoulesuieMy BpeMenn. Ipum. nep.
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O6paruTe BHUMaHIeE, YTO KOT/Ia peyub U/ieT O CKOPOCTM CBETA, TO JlaXKe KPo-
IeyHas omMOKa Py M3MEPeHNM BpeMeHM MPUBOAUT K 3aMEeTHOI OLINOKe
IIpY BBIYMICTIEHUY PACCTOAHMUAL.

Cosnanne emle 60/1ee TOYHBIX YaCOB — CII0XKHOE M MEPCIEeKTUBHOE Ha-
npasjieHne coppeMeHHON ¢usnkyu. OfMH 13 HeJaBHUX Pe3y/IbTaTOB B 3TON
06acTV MHe 0COOEHHO JIOPOT: HAalll/IACh BO3MOYKHOCTD CO3/aTh 113 6OJIBIIO-
TO 4YJC/Ia B3aMMOJIe/ICTBYOIMIX aTOMOB (PM3NYECKYI0 CUCTEMY, KOTOpas yBe-
JIMYUT TOYHOCTh OFHOATOMHBIX 4acoB. Viero cylecTBOBaHMA TaKO CUCTe-
MBI — TE€MIIOPaJIbHOTO M/IV KBAHTOBOTO «KPUCTal/Ia BpeMeHN» — BBIABUHYII
s, 4 3aTeM ee peann3oBanu GpUaNKM-9KCIePUMEHTaTOPHI.

MSMCPCHI/IC KOPOTKHUX MPOMEXYTKOB BpEMEHMU

Kak 1 B KOHTEKCTe IPOCTPAHCTBA, C/IN HaC MHTEPECYIOT YPe3BBIYAIIHO KO-
POTKIe BpeMeHHBIe IIPOMEXYTKI, M3MePEHIsI Haf{0 IPOBOAWTD APYTUMI, He
CTOJIb TIPSIMBIMU MeTOfaMy. Mbl BUJENN, YTO TP U3MEPEHNN PacCTOSHIS
PEHTIeHOBCKas1 AupaKIys U paccesiHIe aTOMOB Jal0T NHPOPMALIIO, KOTO-
PYI0 MO)XHO KOHBEPTUPOBATh B KapTHI (TO €CTh B M300pakeHMsT) aTOMHOTO
¥ Cy6aTOMHOTO Mypa. OTI METOAbI CBSI3aHbI C U3ydYeHIeM TOTO, KaK MUIIe-
HJT — 0OBEKTDI, KOTOPbIE MBI XOTUM OTOOPa3NTh, — U3MEHSIIOT [IBVDKEHIE 1a-
[AIONIVX PEHTTEHOBCKUX JIydell WIN 9acTull, 60Mbapaupyommux obpasel.

YT0o6bI OIpee/TnTh BpPEMEHHYI0 CTPYKTYPY OBICTPBIX COOBITMII, UCTIONb-
3YI0TCS1 CXOJHbIE METO/BI, HO TEePhb CYIeCTBEHHbBI I3MEHeHsI SHEPI U, A He
HaIIpaB/IeHNsA [BIDKeHNUA. Mup OBICTPBIX COOBITIIT TIOTIOH YyfeC U CIOPIIPH-
30B. I OCTaHOBIIOCh Ha HECKOIBKMX OCHOBHBIX MOMEHTAX U CJIe/Ial0 9TO Ha-
CTO/IBKO KPAaTKO, HACKOJIBKO MIO3BOJISIET CYTh BOIIPOCA.

Brraroapst MOILIHBIM JTa3epaM MOYKHO M3YYUTB II0C/IEfOBATEIBHOCTD COObI-
TUI, TPOVCXOMASINX BO MHOTMX XMMIYECKUX IIpolieccax. Pemmoxumus cos-
flaeT BpeMeHHBIe IIKaJIbl C IaroM, gocturaoumm 107 cekynan! (ofHa dem-
TOCEeKyH/Ja). Beib 4eM /ydlile 4TO-TO MOHMMAEIIb, T€M JIY4Ile MOXKEIIb 9TO
KOHTPO/MMpoBaTh. JIasepHast KOPpeKIs 3peHNs UCTIONb3yeT GpeMTOCEKyH-
Hble JIa3epHble MMITYJIbCHI JI/IS OIlepallMil Ha pOrOBOIl 000IOUKe.

Eme 6onbiiree BpeMeHHOe paspellieH e YAAeTCs IOy YA Tb, VICIIONb3Ys YCKOPU-
e/l BBICOKNX sHepruit. I1osnHee Mbl 6071ee OEPOOHO 3a/iMEMCST STIM BOIIPOCOM.

boson XI/II‘I‘CEi, OTKPbITUE KOTOPOI'O CTaI0 TpI/IYM(l)OM CI)I/ISI/[KI/I ABanuaThb IIEPBOTO
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cronetusi, KpaitHe HecTabueH. Ero Bpems »xusHu — Bcero 107

CEeKyH/IbL. DTO
3HAYNT, YTO JI/IA IONTyYeHM A CBUJIETETbCTB €T0 CYIeCTBOBaHMA PM3MKaM ITOTpe-

60Ba/IOCh PEKOHCTPYMPOBATh COOBITVA TAKOTO BPEMEHHOT0 MacIITaba.

bYIYIIEE BPEMEHI
IIpuknagHoe pusnmyeckoe BpeMs

O6u1as Teopus OTHOCUTENIBHOCTY DIHINTEIHA IBUTA/IACh OT TpryMda K Tpu-
ymdy, kak Teopusa rpaBuranuu. OHa yYUT HAC, YTO MPOCTPAHCTBO-BpeMs
MO>XKeT M3TrnbaThcs U fepOpMUPOBATHCA. DTO MOJOTPEBAET MEUTHI O IIyTe-
IIeCTBUAX B IIpoLIoe U OyAylee, TOpTanax, KPOTOBBIX HOPAX U BapI-IABU-
raternsix*. MoryT nu ot paHTa3uy CTaTh MHXKEHEPHOI! PeaTbHOCTBIO?

Y MeHsA Majio HaJieX/ibl, 4YTO B 0603p1MOM Oy/yIieM Mbl CMOXKeM MaHMUITy-
MMpoBaTh GpusmueckuM BpeMeHeM. [1o mpornn cyap6s1 ob6Hapyskerne LIGO
TPaBUTALVIOHHBIX BOTH — BO3MO>KHO, Hanbosee yoeanTeIbHOE TTIOATBEPK/e-
HIe 0011eil TeOpMM OTHOCUTETBHOCTY — TaKyKe IMOJKPeIIseT MOe MHEHMe.

JlazepHO-MHTepdepoMeTpruecKas IpaBUTALMIOHHO-BOTTHOBasI 0OcepBa-
topus (LIGO) — npeBocxopHbIl nprbop, pa3paboTaHHBII CIIELNATbHO /A
TOTO, YTOOBI (PUKCHPOBATh Majleillne UCKPUBIEHN IIPOCTPAHCTBA-BpeMe-
Hu. OH pearnpyer Ha M3MEHEHN OTHOCUTE/IbHOTO ITOIOKEHM S Pa3HeCEHHBIX
Ha YeThIpe KMIOMETPa 3epKaj, KOTOPbIe B TBICAYY Pa3 MeHbIIe AJpa aToMa.
OpHako JjaXke Py TaKOJ YyBCTBUTETIBHOCTY MY eIBa YAAI0Ch OOHAPY>KIUThb
VICKa>KeHVs1, BOSHYKIIIVE NPV KOJUIATICE ABYX YePHBIX JbIP, KaXk/jasl U3 KOTO-
PBIX B HECKONIBKO pa3 MaccuBHee ConHIa. BeiBog mpocT: neopMupoBarhb

IPOCTPAHCTBO-BpeMs MOXXHO, HO paboTa 3Ta O4eHb TPYAHAS.

ITpuknagHOe MCUXONOTHYECKOE BpeMs:
NPBDKKU U pa3BOPOTHI

Pusudeckoe BpeMsA HeNb3s M3OTHYTh: OHO HEIIPEPBbIBHO TeYeT B OJHOM Ha-

IIpaB/JI€HNN 11 OAVHAKOBO /151 BCETO CYLIETO. IIcuxonormyueckoe BpeMA — 3TO

* B Hay4HOII (haHTACTMKE IOPTAT — 3TO IIPOEM, COEAVMHAIOLNIL 1B OTHA/NIEHHbIX MECTa,
pasfie/leHHbIX IPOCTPAHCTBOM U BpeMeHeM. KpoToBas HOpa — rumoTeTmdeckas TOIO-
jiornyeckasi 0CO6eHHOCTb IPOCTPAHCTBA-BPEMEH, TIPECTAB/IONAst CO60IT B KaXK/blil
MOMEHT BPEMEHI «TYHHe/b» B IPOCTPaHCTBe. Bapn-Burarenb — fBuUratesb 3Be3jore-
TOB, OCHOBAHHbIl Ha VICKPMBJIEHIY IIPOCTPAHCTBA Y MO3BOJIAIOIMII IIepeMelaThCs CO
CKOPOCTDIO, ITPEBBIIIAIONIE CKOPOCTD CBeTa. IIpum. nep.
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coBceM fipyroe. OHO MOXKeT M3BUBATbCS, BETBUTHCA U JOBOIILHO Pe3BO CKa-
KaTb. C IIOMOIIBIO TAMATY MO>XHO BO3BPAIIATbCA B IIPOLIOE 1 JBUTATHCA 110
HeMy ObICTPO M/IU MeJJ/IEHHO, IePeIPhITNBATh C COOBITIA Ha COOBITUE, MEHATD
UX, IpefcTaBiss cebe, KaK BCe MOITIO ObI CIOXXUTBCA. MBI 3aIIPOCTO IPUAY-
MBIBaeM pas3/IMYHbIe BAPMAHTHI OY/YIIeTo 1 IJTAHNPYEM CBOM JIeVICTBUA TaK,
4TOOBI peann3oBaTh KeaeMblil. BO3MOXKHO, 9TO 11 eCTh OCHOBHA 3a/jaya Ha-
IIMX JTOOHBIX JI0/Iell — MAcCCUBHBIX M3BVINCTBIX BBICTYIIOB MO3Ta, KOTOpPbIe
3HAYNTETbHO OTINYAIOT HAC OT )KMBOTHBIX.

KcTarty, KOMIIBIOTEpDI, 110 CYTH, HEIOAB/IACTHBI BpeMeH!. OHM MOTYT BO3-
BpalljaTbCsA B NPeXXHME COCTOSAHNUA Y BBINOTHATD IapaieIbHO HeCKOIbKO
nporpaMM. VICKycCTBEHHBIN MHTE/NIEKT, OCHOBAHHBIN Ha TAaKMX TEXHOIOT -
AX, CMOXKeT KOHCTPYMPOBATh CBOE IICUXO/IOTYecKoe BpeMs ¢ OOIbIION TOY-
HOCTBIO 11 BApMATUBHOCTBIO. BeposATHO, y Hero gake 6yaeT BO3MOXXHOCTb
«IIPOXXMBATb» JOCTAB/IAIOLINE YIOBONIbCTBYE MOMEHTHI BHOBb ¥ BHOBD, IIPH-

9YEM TaK K€ OCTPO, KaK I B HepBbIﬁI pas.

IIpuknagHOE NCUXOTOTMYECKOE BpeMA: CKOPOCTh

Kaxk MBI y>xe TOBOpM/IN, CYIeCTBYeT OTPOMHAs IIPOIACTb MEXKAY CKOPOCTBIO
HAIIeTO MBIIIEHNA M CKOPOCTBIO «MBIIITIEHVA» COBPEMEHHOTO KOMITbIOTe-
pa — 3TM CKOPOCTM Pas3nMyalTCA B MUWIMApAbl pas. PyHgaMeHTaIbHbIE
CbeMTOCGKYH}_IHbIe ATOMHDBIE ITPOLECChI TPONUCXOAAT €111€ BO MHOTO ThICAY pa3
opicTpee. Takum 06pasom, ecTb BpeMeHHOE IIPOCTPAHCTBO, KYa B KaXkK/Iblil
MOMEHT MO>KeT IIOMECTUTHCSI TOpasfio OOJIbliIe COOBITHIL.

ITepepn ymeno o6'betHEHHBIMM pa3yMaMM Ye/I0BeKa 1 MaIIVHBI VU HOJI-
HOCTbIO ICKYCCTBEHHBIM MHTE/IJIEKTOM OTKPBIBAIOTCA 3HAYUTE/IbHbIE BO3MOXK-
HOCTY YBe/IMYNUTb CTAHAAPTHYI0 CKOPOCTb MbInieHns. Ecnm He cnyvarca
KaTacTpoduyeckas sijlepHasi BOHA WIN MOTEIUIEHNe KIMMaTa, IMEHHO 3TO
BCKOpE U IPOM30iiZleT — II0 MOVMM OLIeHKaM, 32 HECKO/IbKO JeCATUNIeTH.

BosmoykHa n 6ornee ¢panTacTudeckas kapruHa. [Ipefcrasbre cebe cBepx-
OBICTPOMIEIICTBY IOV MHTE//IEKT HAa OCHOBE Cy0aTOMHBIX IIPOLIECCOB. JTa
TeMa OOBITpbIBaeTCA B poMaHe «fiio apakona» Pobepra Jlanma ®opsappa,

HAIJMICAaHHOM B )XKaHpe «TBepfoii» Hay4Hoil ¢paHTacTuku”. Gopapy npuny-

* «TBepua;{» Hay4YHasa (baHTaCTVIKa — TIO/DKaHp Hay‘{HOﬁ[ q)aHTaCTI/IKI/I, 1€ OCHOBHO€ BHI-

MaHMe yJenAeTcss BOpOcaM HAayKy U TeXHUKN. IIpum. nep.
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MaJjl pasyMHYI0 UMBWIN3ALUIO, YM/Ia, KUBYILYIO Ha IOBEPXHOCTH HENTPOH-
HOI1 3Be3/ibl. 371eCh apCTBYET sAflepHas, a He aToMHasA xumus. Ilpu apepHbix
peakuMsX BbIAENAETCSA TOpaso 60/Ibliie SHEPIUM, ¥ IOTOMY OHY IPOTEKAIOT
ObIcTpee. DIOXY UCTOPUM YMjIa MEHSIOTCS B MTHOBeHMe oKa. [IputereBiine
¢ 3eM/IM aCTPOHABTBI CTA/IKMBAIOTCA C JMKOIL, OTCTAJION B HAYyYHOM OTHOILIe-
HuY HOpMOIi KMU3HM, HO Yepes Mordaca 0OHAPYKMBAOT, UTO YNJIA, IOTYIUB

JOCTYyI K 616/IMoTeKaM 3eM/IsIH, HAMHOTO UX OIlepefUI.

Hpm(nannoe IICUXO/TOTNYIECKOE BpEMA: CPOK JKU3HU

B «IlyremectBuu 'ynnusepa» [[>konaran CBudT 3HaKOMUT HaC ¢ pacoii bec-
CMEePTHBIX — CTPY/IbAOPYToB. BOoT ToMbKO 3TN GeccMepTHBIE BCe PaBHO CTa-
PEIOT U CTAHOBATCS HEMOIIHBIMY, XaTKUMU CO3JaHUAMYU — 00Y3011 /s
obmectBa. HecyacTbe mmm 3710 6eccMepTsa — NeMTMOTUB MHOTMX MM(OB
U MUTepaTypHBIX Ipoussefennii. Hac mpefgocreperaior: ToBops o 10roje-
TUY, 6y/IbTe OCTOPO>KHBI B CBOVX JKeTaHMIX.

YecTHO TOBOpsI, 5 JyMalo, YTO 3TO MPUTBOPCTBO — OIM30K JIOKOTH, Ja
He yKycuiub. Korja cMepTh paspylaeT MaMATh ¥ HAKOIIJIEHHOE 3HAHMeE, 3TO
y>KacHO ¥ PacTOUYMTEIbHO. YBelnueHe NPoJo/KUTeNbHOCTI )KI3HY 3[,0PO-

BOr'o 4€JIOBE€KaA JOJIJKHO CTAaThb O,T.LHOI7I 13 IPpMOPUTETHDBIX 3aad HAYKN.
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