['JTABA 2

S3OJECb MHOTI'O BPEMEHN

ITPETIOOVIA: UISMEPEHUE I CMbICJI

®pank Pamceit (1903-1930) — spKO BCIBIXHYBIIAsL, HO OBICTPO HOTacIIas
3Be3fa. B 26 et oH ymep oT 60J1e3HU HeYeHM, HO JIO 9TOTO OYeHb MHOTO€
yCIIesn cienaTh B MaTeMaTuke, SKoHOMIKe 1 punocopun. Hecmorps Ha Mo-
JIOROCTD, B 1920-X rofjax oH GBI IIeHTPaIbHON (PUI'YPOIT MHTEIIEKTYaTbHOI
xusHu Kembpumxa. Pamceit corpygHMyan u CIOpUI ¢ TAKMMU TUTAaHTAMU,
Kak /I>xon Meitnapp Keiiac u JIrogsur BuTreHmTeits, KOTOPbIX MHOTHE TIPU-
3HAIOT BEMMYANIINM S5KOHOMJCTOM U BenuyaimmM ¢punocodoM ABagIaTo-
ro cronetus. «Teopus Pamcesi» — HeOOBIUHBII pasJel MAaTeMaTUKH, BBIPOC-
it 13 ero padbor*.

BoT He6O/BIIION K/TacCUYeCKMiT IIPUMep, HAIOLINII IIPefiCTaBIeHNe O TeO-
pun PamMces: B m060it rpyIe n3 MIeCTU YeI0BeK, Ifje Bce MO0 MOMapHo

Ipy>Kart, 1160 Bpa>kAyIOT, HalieTcs M60 IPyIIa U3 TPeX YeoBeK, KOTo-

* Teopust Pamcest — pasjienl MaTeMaTyKy, U3Y4YaIOINIi YCIOBY, IPY KOTOPBIX B IIPOM3BOIb-
HO GOPMUPYEMBIX MaTeMaTHYeCKUX 00beKTaX 00sA3aH MOABUTHCA HEKOTOPBII IIOPSAOK.
3apnaun B Teopun Pamces 06p14HO 3By4aT B popme Bompoca: «CKOMHKO 57eMEHTOB JOTDKHO
OBITb B HEKOTOPOM 00BEKTe, YTOObI FTapaHTUPOBAHHO BBIIIOIHANOCH 3a/JAHHOE YCTIOBUE
WIN CYIeCTBOBAJIa 3aJlaHHasA CTPYKTypa?» IIpum. peo.
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pble Bce MeX[y co00I1 ApysKat, 1100 IPyIa U3 TPeX BPAXKAYIOLUX MEX/Y
c00011 TI0eIt.

K mpiciam ©@psnka Pamces cnegyer npucnymarbca. Ero BospaskeHus
IPOTUB CBEPXBHECTECTBEHHBIX MacIITAa00B (PU3NIECKOTO MMpa 3aCTy>KMBa-

0T CEPbE3HOTO BHUMAHN .

Mos xapTuHa Mupa HapucoBaHa B mepcrekTuBe. OHa He MOX0Xa Ha
Mofie/ib B MacuiTabe. Y MeHs Ha IepeHeM IIaHe YeloBedecKue Cy-
IIeCTBA, a BCe 3Be3/bl MaJIbl, KaK TPeXIeHCoBble MOHeTKH. [Io-HacTos-
IeMy B aCTPOHOMMIO A He Beplo, CYUTAs ee CJIOKHBIM OIMCaHMeM Ka-
KOJI-TO CTOPOHBI YYBCTBEHHOTO BOCIIPUATHA Y€IOBEKA U, BO3SMOXKHO,
JKMBOTHOTO. Sl IpUMEHSAI0 CBOIO IepCIEKTHUBY He TOIbKO K IIPOCTpPaH-
CTBY, HO U KO BpeMeHM. OlHa>K/Jbl MUP OCTbIHET I BCE YMPET; HO BCe
3TO OYZeT ellje He CKOPO, I ceifdac, B 061jeM MacuTabe, 3HAYNMOCTD

3TOr0 COOBITUA IIPpaKTUYIECKN HUYTOXHA*.

OpHa 13 3HAMEHUTBIX 00710XKeK XypHana New Yorker orpaskaeT Ty ke
MbIcb. Ha Hell m306paskeHa «kapTa Mupar, rjae poHoM s MaHXaTTeHa, 3a-
HMMAIOIIEro OOTIBIIYIO ee YacTh, CIYXKUT HApYCOBAaHHAS ITYHKTMPOM OCTa/lb-
Has IUTaHeTa.

Iosunusa Pamces — 3gpaBblil OTBET Ha KOHLEIIINIO «OKAJIKOV IIECYMHKI».
[TpocTpaHcTBa paBHBIX 00EMOB VIMEIOT PABHBIIT TOTEHI[MAT OBITH 3aITOTTHEH-
HBIMI MaTepueil U JBV>KeHMEM, HO 3TO He 3HAUMT, YTO OHM PaBHBI IO 3Ha-
yrmocTi. OFHOOOpasHble MycThle 00/IACTY He C/IMIIKOM MHTepecHBL. To xe
KacaeTcs paBHBIX MHTEPBAJIOB BpeMeHI: BCe OHM ONVHAKOBO 3aIlO/THAITCA
TUKAaHbEM 4acOB, HO He BCe OJMHAKOBO BaXKHBI. bOMBIIMHCTBO 13 HAaC cocpe-
JOTOYEHO B OCHOBHOM Ha OIVKAIINX COOBITUAX. DTO 3aK/IaJ{bIBAETCS C IEeT-
CTBa: TaK MBI IPUCIIOCAOIMBAEMCS K OKPYIKAIOLIell peabHOCTI.

Opuaxo PaMceii, oTcTanBasi MOZOOHYIO TOYKY 3peHNsI, 3aXORUT CTTUIIKOM
naneko. Korja oH roBOpuT, 4TO He BepUT B aCTPOHOMIUIO, A He Beplo emy. Ha-
IPOTUB, €r0 YTBEPXKAEHNE HABOAUT MEHsI Ha MBIC/Ib, 4YTO HEOOO3PUMOCTD

KOCMUYECKOTO ITPOCTpAaHCTBA I BPEMEHM BOJTHYET €ro TaK JKe I‘}IY6OKO, KakK

* Ramsey E The Foundations of Mathematics and Other Logical Essays. Martino Fine Books,
2013. Reprint of 1931 edition. ITpum. nep.
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n HaCKaTIH. K COJXaJIEeHU1o, 0Tpmua${ X 3HAYMMOCTD, OH JIMIIINJI Ce6ﬂ NCTOY-
HMKa BIOXHOBE€HN A, npeHe6per BO3MOXHOCTBIO CTAaThb HE TO/JIBKO BE/IMKVM Ma-
TEeMaTUKOM, 9KOHOMUCTOM U GUnocodom, HO ellje ¥ BeMUKUM KOCMOJIOTOM.
Mpbr CHOCO6H])I BOCHPI/IHHTI) KaK TO, CKO/JIb MHOTO BCEro <<CHapy>KI/I», TakK
U TO, CKOJIb MHOT'O BCETO «BHYTpu». OHO He IPOTUBOPEYNT JPYIOMY, 1 HaM
He Hajgo BI)I6I/IpaTb YTO-TO OOHO. EC}II/I OII€HNMBATb HAC C pa3HbIX CTOpOH, I10-
quaeTc;I, YTO MbI I MaJIbl I BE€IUKINU. 066 TOYKU 3peHI/IH OTKprBaIOT BaX-
HbI€ UICTVHDbI O HAllIEM MECTE B MI/IpOYCTpOiICTBe. M, HPI/IHHB "X, Mbl Hay‘II/IM-

CA BCECTOPOHHE U pE€AIMCTUYHO BOCIIPMHMMATD p€a/IbHOCTbD.

V3bbITOK BPEMEHU

O BpeMeHU MO>KHO CKa3aTh TO e, YTO I O IIPOCTPAHCTBE: €0 MHOTO KaK CHa-
PYXM, TaK ¥ BHYTpU. XOTS HEOOBSITHOCTD KOCMUYIECKOTO BPEMEHM HOfIep-
KJ/BAeT HAllly He3HAYNTENbHOCTD, Oe3[JHa BpeMeH) — VI BHYTPU Hac.

B pomane «Cosparernb 3Be3/» reHMa/IbHbI POJOHAYa/IbHIK HAyYHOI (aH-
tactuky Omad Cramngon nuiet: «V Bcs ero [denmoBedecTsa) MCTOpus ¢ ee
MUTPALMAMHA, UMIIEPUAMHU, GUIOCOPCKUMY TEOPUAMY, TOPABIMI HaYKaMI,
COIVMATbHBIMIU PEBOMIOLVAMY, PACTYIIUM CTPEMICHUEM K eTHEHNIO Obla
He 60stee 4eM MICKOPKOII B )XM3HU 3Be3»*. Pumckuit punocod Cenexa B coun-
HeHnM «O CKOPOTEYHOCTY SKM3HN» BBICKA3bIBA€T IPOTHUBOIONIOXKHYO TOUKY
3peHus1. «BONBIINHCTBO CMEPTHBIX XKAYeTCsI... HA KOBAPCTBO MPUPOABI, —
numer oH. — <...> JKU3Hb MaHa HaM TOCTaTOYHO JONTas, U ee C U3OBITKOM
XBATUT Ha CBEPIIEHE BETMYANIINX JieTl, €CIM PACIIPETENNUTh ee C YMOM» .

Kax MbI yBuzinm, npasel 06a — 1 CranngoH, u CeHeka.

9TO TAKOE BPEMA?

YT0o6bI He TOTPA3HYTb B HESICHOCTAX 1 O€CCMBIC/INIIE, OCTAHOBUMCS Ha MU-
HYTKY, BIOXHEM IOITy0>Ke 1 3a/ja/iuM cebe IMpMHIMIINATbHBII BOIpoc: «dT0
Takoe BpeMs?» Kak ¢pumocodpckoe noHATHe, BpeMs NPefCTABIACTCS MeHee
0Cs13aeMbIM, YeM ITPOCTPAHCTBO. MBI He MO>KeM CBOOOJTHO B HEeM IepeMellaThb-

Cs1, He MOXKeM JIake BEPHYTbCS B KaKOJI-1M60 BBIOPaHHBII MOMEHT. Bpems,

* Tlepesop O. KonecHnkosa 1o nspanmio 1937 roga; cM. caitt Avidreaders.ru. IIpum. nep.

** JIyumit Auneit Cenexa. @umocodckue Tpakrarsl / mep. ¢ mat. u komMeHT. T. }0. Bopopait.
2-e uspanue. CII6. : Anereits1, 2001. IIpum. nep.
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KOTOpOe MPOIIIO, — IIPOIIJIO HaBCerAa. 10 caMoe MIHOBeHME He MOMMATh:
BOT OHO €CTb, a BOT €I0 HET — I OHO HMKOIJa He IOBTOPUTCA.

Xpuctnanckuit punocod ABpenuit ABIyCTUH TaK CPOPMYIMPOBAT 3TO
CBOJICTBEHHOE BCeM YYBCTBO 3aMelllaTenbcTha: «Iro >xe Takoe BpemA? Ecin
HVKTO MeHs 00 3TOM He CIPAIlNBaeT, 5 3HAI0, YTO TaAKOe BpeMs; HO e/ ObI
A 3aX0TeNT OOBACHUTD KOMY-TNO0 — HeT, 5 He 3HAI0, 4YTO 9TO»".

Ha naur Bompoc ecTb OCTPOYMHBIIT, HO HECEpbe3HbI OTBET: «BpeMsa — 3To
TO, YTO He JJa€T BCEMY CIYYUTbCA OTHOBPEMEHHO». DTU CTI0BA YaCTO IIPUIN-
CBIBAIOT DJHIITENHY, HO Ha CAMOM JieJle OHM IIPUHAJIJIEKAT aBTOPY HayYHO-
¢daHTacTHIeCcKMX poMaHOB Pato Kammunrcy.

Jpyroit MHOTO3Ha4MTeNbHBII OTBET IMTacUT: «Bpema — 3To To, YTO U3Me-
pseTca YacaMy». XOTs CHadaja OH Ka>KeTCA CTONb K€ HeCEPbe3HBIM, 3€pHO
HpaBJbl 3/eCh €CTh. DTa MBIC/Ib M CTAHET Halllell OTIIPaBHON TOYKOIL.

B npupoje MHOTO perynsapHO NOBTOpARIINXCA ABleHnit. O quKanye-
CKOJI cMeHe {HA U HouY, (asax JIyHbI, BpeMeHax roga 1 OveHnn cepaiia 3Ha-
I0T BCe 10 cOOCTBEHHOMY onbITy. Hanpumep, ecmi B cCOCTOAHMY TIOKOS CpaB-
HUTBD IYJIbC ABYX Ye/IOBEK, TO (IIPY FOCTATOUHOM YMC/Ie OMEeHNIT) MBI Oy YMM
INpPUMEPHO paBHOE COOTHOILIEHNE. A B KaXK/JOM IyHHOM IJUKJIe — IIOYTHU Ofi M-
HaKOBO€ KO/IMYECTBO AHE.

Ha nepBp1it B34 GUKIMYHOCTD BPEMEH rOfia B KOHTEKCTE Kallp130B I10-
TOZIbI IIPeICTaB/IACTCA He CTOIb YeTKOIL. YTOOBI TpeicKa3blBaTh CMEHY Ce30-
HOB TOYHee, HeKOTOpble IMBIU/IN3ALNN Pa3paboTamy METORMUKY aCTPOHOMM-
YeCcKOTO XpOHOMeTpaka. JIrofgy IpuIIIN K MBICTY IeHDb 3a [THEM CIIeINTh 3a
nByKeHneM CoJHIIA Ha HeOOCBOJie: Ile OHO BOCXOJIUT, Tfie CAJUTCs, KaK Bbl-
coko nogHuMaetcs. [TogoOHbIe M3MeHeHNA ropaszio 6osee MpecKa3yeMbl, 4eM
kornebanus noropbl. Habmropas 3a tpaextopueit ConHLa, TIOAM CMOITIN TO-
pasno TOYHee ONpefieINTh TaKye IOHATHU A, KaK IOl ¥ BpeMeHa rofia, YTO OKa-
3aJ10Ch OY€Hb [0/Ie3HO. ACTPOHOMMYECKIE BPEMEHA IOfla OTCYUTBIBAIOTCSA OT
TOYEK COTHIIECTOSHUI (3MIMHETO 1 JIETHETO0), OTMEYAIONINX 9KCTpeMajbHble
cknoHeHu:A COMHIIA K CeBePY MM 0Ty OTHOCUTE/IbHO 9KBaTOpa 3eM/IN, U paB-

HOMIeHCTBUIT (BECEHHETO U OCEHHEro), Korpa monoxxkenue ComHIa MeHIeTCs

* braxeHnuslit ABryctuH. Vicnosens / mep. M. E. Cepreesa. CII6. : Hayxka, 2013.
IIpum. nep.

[lounTaTe ONMUCaHUe, peLeH3un 1 KynuTb Ha caite MA®a



http://www.mann-ivanov-ferber.ru/books/osnovy-realnosti/?utm_source=nkk&utm_campaign=get-chapter&utm_content=osnovy-realnosti

48 YEM M3OBUMJIIEH MIP?

Hanbosnee ObICTPO. B eproas! COMHIIECTOSHNS PAa3HUIIA MEX/TY TIPOTOIKMI-
TEJIbHOCTBIO IHA ¥l HOUM MaKCMMasbHas, TOTJa KaK B IIePUOMbI paBHOJCH-
CTBMsSI OHA NPAKTUYECK!U OTCYTCTBYeT. [0 — 3TO MHTepBasI, MPOXOAINIL
MeXX/Ty TIOTHBIMM IIVIK/TAMU M3MEeHeHMIA.

HameTuB 3TV OpMEHTUPBI, JII0AN 0OpaTIIN BHUMAHME, YTO TOJ] 3a TOJOM
Ha Ka>K/IbII CE30H MPUXOAUTCS OJHO U TO XKe KOIMYECTBO JHEN VU TYHHbBIX
Mecs1eB. OHM CKOHCTPYMPOBaIU Ka/leHAapy, 3HAYNTETbHO 00/IerdMBIIIe UM
XU3Hb. Tak, KajleHapy IOMOTaIn 3eM/Iefie/IbIlaM IPUHATD pelleHNe O Haua-
JIe IOCEBOB U OLIEHUTDb CPOKM YOOPKY ypoxKas, a OXOTHMKAM — IIOHATD, KO-
I7la OKUMATh MUTPALIMY KUBOTHBIX.

[Tono6HBIM 06pa30M CHHXPOHU3MPOBAHO MHOXECTBO PasHbIX LMK/ Ye-
CKUX ITPOLIeCCOB, ICUXOIOTMYECKMX ¥ aCTpOHOMMYecKux. OHM MapIInpyIoT
107} 3BYKM OJJHOTO 1 TOTO Xe 6apabana. JIr06011 U3 IPOIjecCOB MOXXHO VC-
II0/1b30BaTh, YTOOBI M3MepUTH Apyroit*. OcosHaHMe CyLeCTBOBAHM 001Iei
CKOPOCTH M3MEHEHNII, YHUBEPCATbHOTO TeMIIa 03BOJIsAET Ja/IeKO IIPOABMU-
HYTbCA B IOHMMaHUY pU3NIeCKOro Myupa. YToObI KaK-TO OINMCATDh 3TOT TEMII,
MBI TOBOPMM, UTO He4n0 yCTAaHAB/IMBAET CBA3b MEKAY BCEMU LIVK/INIECKIIMU
IpolieccaMy, yKasbIBaeT MM, KOT/ja ITOBTOPSTHCS. 1o onpedesneHuto 3T0 HEYTO
U eCTh BpeMsi — OapabaHIINK, OTIpee/ 0NNl pa3BUTHE COOBITUIL.

EcTb elrje IBa CBU/ieTeIbCTBA PeaIbHOCTY BPEMEHM, K/TI0UEeBbIX /151 4eTIo-
Beka. OfHO MOXXHO OOBACHUTD Ha IIpuMepe My3bIKu. [Ipy coBMecTHOM ¥cTo-
HEHUYV [IPONM3Be/eHNs, TAHLIA M/IM IeCHM MBI IT0JIaraeMcsl Ha CMHXPOHHOCTD
IeVICTBIIT YIaCTHUKOB. XOTs 9TO TaK IPUBBIYHO, YTO BOCIIPUHIMAETCS KaK
HE4TO caMo co6oii pasdymelolieecs, IIOJOOHasA CUHXPOHHOCTD YOeAUTENTbHO
CBUJETENbCTBYET, YTO C BHICOKOI CTEIIEHbI0 TOYHOCTH IIPefiCTaB/IeHNE O Te-
YeHUY BpeMeH! y Hac ob1iee.

Ee oHO, BO3MOXKHO caMoe Ba)kKHOE Ji/Is1 HaC, IPOsIBJIEHVIe BpEMEeHM OT-
HOCUTCSA K IMKITY YeloBedecKo xusHu. [ouTn Bce HOBOPOXKIEHHbBIE pa3-
BUBAIOTCS 110 OJHOMY IpaUKy: HAYMHAIOT XOAUTb, TOBOPUTH, IIPOXOAAT
[pyTHe BayKHbIe 3TAIIBI Pa3BUTHSA 10 IIPOIIECTBUM OIIPefie/IEHHOTO YICTIa Me-

csineB (vim iHet, MK Heflenb). PoCT miofielt yBenn4uBaeTcs, OHM JOCTUTAIOT

* HecoMHeHHO, TpebyeTcst 60MbILIOe TepIlieHue, YTOObI M3MepsTh NHU B yAapax Iybca.
Ho, 4T06BI TOUHEE OIpefesTh BpeMst JHEM, MOXKHO UCIIONb30BATh M3MEHEHNUE [IMHbI
TeHn. Ilpum. asm.
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my0epTaTHOTO BO3PACTa, MY>KAIOT 1 CTapeloT — BCe MIPOVUCXOAUT 3aKOHOMeP-
HO U TECHO CBSI3aHO C KOJIMYECTBOM ITPOXXUTHIX JIeT. Kark/Iblit 13 Hac C/IOBHO
9achl, XOTs ONIPEe/IUTh [0 HUM TOYHOE BpeMs TPYAHO.

Kax BUJHO U3 NCTOpMM YeIoBeYeCTBa, BpeMs KOHTPOIMpPYeT HelMK/Ide-
CKIie IIPOLIeCCHI TOYHO TaK JKe, KaK 1 HUKIndeckue. I1o Mepe pasBuTus Hayk,
CHUCTEeMATIYeCKOTO M3y YeHNsI ABVDKEHUS M APYTUX M3MeHeHMIT PU3NIeCKOro
MUpa JIO[Y CHOBA U CHOBa (BO BCSIKOM CJIy4ae, IO CUX IIOP) OOHAPY>KMBaIN
HeKye 0011 ye puTMBbL. VI3MeHeHe 0/T0XeH s aCTPOHOMIYECKUX TeJl, U3Me-
HeHIe MTO/I0KEeH N TeJla TIOJ, IeVICTBUEM CYUIBL, IIPOTeKaHMe XMMUYeCKIX pe-
aKIUIi, pacIpOCTPaHEeH)e CBETOBBIX Ty4ell — BCe 9TO ¥ MHOTO€ APYToe pas-
BOpaYMBaeTCs B TeMIle* eMTHOTO BpeMeH.

CdopmynupyeM 3TO IO-APYTOMY: €CTb BeIMYMHA, KOTOPYIO OOBIYHO 060-
3HavaioT OykBoii . OHa BXOAUT B pyHAaMeHTaIbHbIe YPaBHEH S, OMUCHIBAIO-
e u3MeHeHNA B pusndeckom mupe. Ee ske Trofu MMeOT B BUJY, CIIpALIN-
Bas: «Koropslii 9ac?» BoT amo 1 ecTb BpeMs. BpeMsa — 3TO TO, 4TO N3MePAIOT

Yachbl, a BCE, YTO MEHACTCA, MOXXET OBITH YacaMIL.

MCTOPMYECKOE BPEMA: YTO Mbl 3BHAEM 11 OTKYJJA

B npenpipymieit rmase, OrNAABIBaACh Ha BonblIoi B3pBIB, MBI yKe U3MepsI-
nu kocmuueckoe Bpems. C Tex nop npouio 13,8 munnnappa net. 3To U B ca-
MOM [iefie O4eHb MHOT0; B TAKOI HEBOOOPA3MMBblIiT CPOK BMECTMU/IUCH ObI COTHYI
MUIIMOHOB 4YestoBedecKuX >xusHell. Ho bonbioit B3ppIB Mano COOTHOCUTCS
C HaIlIMM ONBITOM. YTOOBI IIOYyBCTBOBATh, HACKOJIBKO OTPOMHO 3TO BpeMs,
PacCMOTPUM HECKOJIbKO 6osiee 6/IM3KYI0 K HAM UCTOPHUIO.

EcTtp mBa ciocoba msMepeHnsi 60MbIINX BpeMEHHBIX MHTEPBAJIOB: IaTu-
pOBaHMe C IIOMOIIBI0 PAAMON30TOIOB U 3Be3[jHasl acTpodu3nKa — OIleHKa
110 BpeMeHU >K13HU 3Be3]]. OOCyauM X 10 O4epes.

PapmoakTuBHOE HaTMpoBaHMe OCHOBAHO Ha CyIL[eCTBOBAHMY I30TOIIOB, TO
€CTh aTOMOB OJHOTO BEIECTBA, Apa KOTOPBIX COJEPKAT OfMHAKOBOE YMC-
JI0 HIPOTOHOB, HO PAa3HOE YMC/IO HEITPOHOB. ATOMBI C TAKMMU s/jpaMy 00/1a-
TAIOT TOYTY OffMTHAKOBBIMY XVIMUYECKMMY CBOICTBAMM, HO MHOTHE U3 HUX

HecTabmmIbHbL. VX AApa pacnagarnTcsd, IpuYeM KaXXKIo€ MMEET XapaKTepHOe

* 31ech C/IOBO «TeMI» C/IeflyeT IIOHMMATh B €T0 OCHOBHOM 3HA4eHUM — KaK BPEMEHHYIO
OIIpefIeNIeHHOCTb KaKoro-mibo mpouecca. IIpum. nep.
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BpeMs KU3HM — U HEPEIKO Y Pa3HBIX M30TOIOB OJHOTO BellleCTBA OHO pas-
NMYaeTCA OYeHb CYIIeCTBEHHO. DTN IBe XapaKTePUCTUKY — O THAKOBBIE X1~
MIYeCKlUe CBOJICTBA U pasHOe BpeMs >KM3HU — NCIOIb3YIOT A/IA pafilioaK-
TUBHOTO JaTHPOBaHUA.

OcCTaHOBMMCSA Ha OHOM Ba>KHOM IIpMMepe PafoaKTUBHOTO HAaTHPOBa-
HUs — C UCIIONIb30BaHMeM yraepoaa. Haubomnee pacnpocTpaHeHHBIN 130-
ton yriepopa *C («yrnepop-12») coiep>XUT LIeCTb IIPOTOHOB U IIECTh Hell-
TPOHOB; €0 Siipa OYeHb CTAOM/IbHBL. A BOT PyToil BaXkHbIl n3oron — “C
(«yrnepon-14») — HecTabUIeH, NN «PafINOAKTUBEH.

Bpems nmonypacnaga nsorona “C cocrasnser npumepHo 5730 net. Ito
3HAYMT, YTO, /M obpaser; MaTepuasna cogepXut aromsl *C, yepes 5730 net
IOJIOBMHA U3 HUX uc4Ye3HeT. Pacramasce, anpa “C ncnycKkaoT 37TeKTpOHBI
Y QHTMHEITPUHO U NpeBpamjaoTcs B sAapa asora (“N). I[Iporeccer Takoro
TUIIA — PaMOAKTMBHOCTD 1 C1aboe B3aMMOJIeJICTBYe — MbI OOCYUM IIOJI-
poOHee HIKe.

KoHe4yHO, MBI He JO/KHBI XAaTh 5730 J1eT, 4TOOBI CBEPUTBCS C ITOI Kap-
TUHOIL. JlaXke OUeHb MaJIeHbKJe OpraHM4Yeckye oOpasiibl Coiep)KaT MHOTO
aTOMOB YT/IepOfia, ¥ 32 MaJIble MHTEPBAJIbl BPEMEHU MOXKHO 3aUKCUPOBATDH
MHOTO PaJ0aKTUBHBIX PAacHajoB. VI3yuas BbIXOJ 9/71€KTPOHOB, MBI BUIVIM,
YTO 3a paBHBIE IIPOMEXYTKI BpeMeH! pacHajaeTcsl paBHasA B0/ MMEIOLIVX-
cs1 B obpasie sagep “C.

ITockombky Bo3pacT BcenenHoit ropasfo 6ombire 5730 jieT, BOSHUKAET BO-
IPOC: TOYEeMY 3TOT M30TOI BoOO1IIe ellje cymjecTByeT? OTBET TAKOB: IIOJ AeTi-
CTBMEM KOCMIUYECKVX JTy4eii B aTMoc(epe obpasyioTcs HoBble Aapa “C. Tak
KOMIIEHCHPYeTCS eTo pacIiaf ¥ MO e p>KNBaeTCs ONlpefie/IeHHbII 6aTaHc Me-
Kpy nsoronamu “C u 2C*.

JKuBbIe cymiecTBa MOIIOWAIOT YITIEpOf, MO0 HEIIOCPEACTBEHHO U3 at-
Mocdepbl, 1160 BCKOpe MOC/Ie TOTO, KaK OH PaCTBOPU/ICA B BOJe. YCBOEH-

HBIII MU YIJIEPOJ, OTpakaeT TeKyllee coorHomenue “C/*C B arMocdepe.

* Koropslii, BoO611Ie TOBOPSI, MOXKET U3MEHAThCA B PasHble IePUO/bI UCTOpUN. Tak, OTHO-
CUTENIbHOE KOMN4uecTBO 130TonoB “C k 1963 roxy (nmoanucannio MocKOBCKOTO JOTOBOpa
0 3alpelleHny UCIbITAaHWil AJePHOTO OPYXUsA B aTMOCdepe) BHIPOC/IO 110 CPABHEHUIO
¢ 1945 rogoM mpaKTUYECKN B IBa pa3a 13-3a OTPOMHOIO KO/IMYECTBA MCIIBITAaHUIT aTOM-
HOTO OPY>XIA U, KaK C/Ie[ICTBME, PalMIOAKTUBHOTO 3arpsA3SHEHMs OKpPY>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 CTayuy 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 COCTOSTHIUM, O/IM3KOM K CETOJHSIIHE-
MY, OKOJIO IISITY MUIIMAPHOB JIET;
— BpeMs CyILeCTBOBAHUA JIIOfiel], TIOXOXKUX Ha HAc, FOpasfo 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 cryvaitHo 9acToTa KaJpoB, Ipy KOTOPOI MbI 3aMedaeM, 4TO Ha CAMOM Jie-
e GUIBM — IPOCTO MOC/IEROBATENBHOCTD (poTOorpaduii, — mopsifka copoxa
3a cekyH/y. TakoBa 00'beKTUBHAsI CKOPOCTH, C KOTOPOI MBI MOYKeM 00pabaThl-
BaTh BU3YajIbHble CUTHAIIbL, IIPeBpaliasi X B 00paspl, BOCIIPUHIMAEMble MO3-
roM. 3a )KM3Hb MBI 0OpabaTbIBaeM OKOJIO CTa MIIIMAPAOB 00pas3oB.

BeposITHO, 41C/I0 OCO3HAHHBIX MBICTIEl, TOCEMIAONINX HAC, 3HAYUTE/TBHO
MeHblIle, HO BCe ellle Ype3BbIYaliHo Be/Ko. Hanpumep, cpefHAa CKOpOCTb pe-
41 — MOPSIJKA IBYX CJIOB B CeKyHAY. EC/IM 3HAYMMYI0 MBIC/Ib OLIEHUTD B IISTh
CJIOB, TO 32 BCIO )KM3Hb MBI MOYKEM IlepelyMaTh OKOJIO MVJUIMAPHA MBICTIEIL.

OTM OLIEHKM ITOKA3bIBAIOT, YTO JI/IS MCCIEJOBaHMS MUpPa HaM IIPEOCTaB-
JISIETCsI OKOJIO MUJIIMAp/ia BO3MOYKHOCTeT. B 9TOM CMbIC/Ie BHYTPEHHETO Bpe-
MEeHM y Hac IIpefocTaToqHo. [laXke TaKas OLleHKAa MOXKeT OKa3aThCs CIIMIIKOM
KOHCEPBATMBHOII, IIOCKOIBKY B MO3Ty BO3MO>KHA IapajienbHas obpaboTka
faHHBIX. VHOTHQ, I/TaBHBIM 00pa3oM 6ecCO3HATeNbHO, Mbl OOyMbIBaeM He-
CKOJIBKO Belllell OfHOBPEMEHHO.

B «ITecun nmwo68u [Ix. Anbdpena [Ipydppoka» Tomac D110T roBOPUT O TOM
e ¢ MpoHMelt: < MrHoBeHbe Ha COMHEHbSI — 1 MTHOBeHbe / Pemnmoctu Ha
MHVMYIO PEIINMOCTD»",

brarogaps JOCTVDKEHMAM HpPeAbIAyLIINX IOKOTEHNIT Mbl MOXKEM 3Haul-
Te/IbHO YBEMMYNUTD HAIIM MBIC/IUTENbHBIe pecypchl. HaM He Hafo ¢ Hys uc-
KaTb CIIOCOOBI YIOBIETBOPUTD 6a30BbIe TOTPEOHOCTH B efie, MUTbe VMM TeIlIe.
He Hajio onATh OTKPBIBATh MaTeMaTUYeCKIIT aHA/IN3, OCHOBBI COBPEMEHHOII
HayKM, TeXHO/OTrnN. VI306peTeHre KOMIbIoTepa 11 MHTepHeTa n36aBMUIO HAC
OT HeOOXOAVMOCTY IPOU3BOAUTD KPOIOT/IVBbIE BEIYVIC/ICHN S 1 3aIIOMUHATD
OomblIre MaccuBbI MHPOpManyy. Mbl MO>XeM IepefaTh YacTb MBIC/TUTENb-
HOTO IIPOLiecca «Ha ayTCOPCUHT» ¥ 0CBOOOAUTH OOJIblIIe HAIIETO BHYTPEHHe-
IO BpEMEHMU J/I8 IPYTUX LIeTIeil.

IIpupopa He orpaHuYeHa OBICTPOTOI YesoBedeckoit MpIcn. COOBITHA MO-
TyT IIPOMCXOANTD C TOPa3fo O0IblIelt CKOPOCTHIO, YeM Hallla CKOPOCTb 06pa-
60TKM 06pa30B — COPOK 3a CEKYHAY, /Ja>Ke eC/IU 3PUTENBbHO BOCIIPUHIMATD X

MBI He MOXKeM. A BOT «TaKTOBas1 YaCTOTa» COBPEMEHHOT0 MH(OPMALIVIOHHOTO

* 9muor T. C. Ionsie moau / coct. B. JI. Toropos. CII6. : OO0 «V3sparenpckuit Jom
“Kpucramr», 2000. ITpum. nep.
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IpOI[eccopa, TAKOTO KaK y BBICOKOCKOPOCTHOTO HOYTOyKa, — IPUMEPHO
10 rurarepy. 9To cooTBeTcTBYeT 10 MM/IIMapiaM onepaninii B cekyHay. T'pan-
3JICTOPBI KOMIIPIOTEPOB MICIIONb3YIOT I BVDKEHME 37IEKTPOHOB IO, IEeVICTBYEM
37IEKTPUYIECKOTO II0JIA BMECTO Topaszio 60siee MeJ/IeHHBIX ITporieccoB Anddy-
3UM Y XMMUYECKMX peaKUuii, yIPaBIAoLMX HAIlUMK HellpoHaMI. VIMeHHO
HI03TOMY MCKYCCTBEHHBII MHTE/IEKT «CO00pakaeT» IPUMEPHO B MUIINAPT,

pas bbIcTpee, YeM eCTeCTBEHHBIIL.

M3MEPEHUME BPEMEHU

VicTopus 4acoB 1 U3MepeHMII BpeMeHV BHecIa OOIbIION BK/Iak B (pU3MKY.
CHauasia 4acpl IIpeCcTaBIIAIN c0607 JOBOIBLHO IPOCThIe IPUOOPHI: COMHEY-
Hble N3MEPsINM BPEMS IO ITOJIOKEHMIO COMHIIA, TIECOYHbIE OCHOBBIBANINCH Ha
IepechlIaHNUY TlecKa, a B CXONHBIX C HUMU YCTPOIICTBAX UCIONb30BAINCh
nepeTeKaHue BOJbl, TOpeHNe cBedell 1 MHoroe fipyroe. Takue nereHiapHble
ydeHble, kak [ammeit u Xpucruas [foiireHc, n3006peny MeXxaH4ecKye Yachl
C MAasATHUKOM, KOTOPbIE 3aTeéM COBEPLIEHCTBOBANNCDH B Te4eHNEe MHOTHUX Jie-
CATU/IETUI U BIVIOTH O ABAALIATOTO BeKa ObIIN 9TaIOHOM TOYHOCTIH.

B mBajjaToM Beke MOABMINCH OO/ee HaeXXHble Yachl, OCHOBAaHHbIE Ha
COBEpIIEHHO APYTMX NpUMHUMIAX. MasgTHUKY 1 pacKpydMBaloliyecs Ipy-
JKUHKM YCTYIWINM MECTO CHadajIa KOJeOTIOMMMCS KPYUCTAIIaM, a 3aTeM KO-
NIeOMIOMMMCS aTOMaM. DTY KPOXOTHbIE OCHVIIIATOPBI MEHbIIIe TOIBeP>KEHbI
rpyboMy BO3/IeJICTBUIO U3BHE, a TPEHIEe B HUX OYeHb MaJjlo. B pesynbrare ce-
TOHA CaMble TOYHbIE AaTOMHbIE YaChl HEBEPOATHO CTAOM/IBHBI*: MX CTAOMIIb-
HOCTbD j1y4nre, 4eM 107'%. DTo 3HaYNUT, YTO BpeMs, KOTOpPOe MOKAXYT JIBOE
TaKJX YaCcOB, pabOTaIOIMX B TeYeHVe BCell )K13HY BeenenHoi, 6ypet pasnm-
4aTbCsA IpUMePHO Ha ceKyH/ly. CoBpeMeHHble, OTHOCUTEILHO JiellleBble KOM-
HaKTHBIE (pa3MepoM C MUKPOYNII) AaTOMHBIE Yachl MOT'YT BEPHO ITOKAa3bIBATh
BpeMs C TOYHOCTBIO 1o 107", 9T0 3HAYMT, YTO OHM OTCTAHYT MM YIAYT BIle-
pen Ha OfHY CEKYH/Y 3a MUJUIVMOH JIET.

Takas HeBepOsATHAasA TOUHOCTb MOXKET ITOKa3aTbCA M3/MMIIHEN, HO Ha ca-
MOM Jie/Ie OHa OYeHb I107Ie3Ha. B ciyyae CIIyTHMKOBOI HaBUTALIMOHHOI CIIC-

TeMbI UMEHHO 3TUM OobecreunBaeTcs TOYHOCTh U3MEpPEHNA PACCTOAHUA.

* CTabMIBHOCTD YaCOB — OTHOIIEHNE OTKIOHEHNS M3MEPEHHOTO BpeMeHM K TOYHOMY
IpoulefuieMy BpeMeHu. IIpum. 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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croneTns, KpaiiHe HectabueH. Ero Bpems sxn3HyM — Bcero 107? cekyH/bL. 1O
3HAYUT, YTO /LA IOy YeHVSI CBUJIETENTbCTB €T0 CYLIeCTBOBaHNA QU3MKaM MOTpe-

00BaIOCh PEKOHCTPYMPOBATh COOBITHUSA TAKOTO BPEMEHHOTO MacIITaba.

bYOYIIEE BPEMEHU
IIpuknagHoe pusnyeckoe BpeMs

O61as Teopus OTHOCUTEIBHOCT DIHIITEHA ABUTA/IaCh OT TPUyMda K TpU-
ymdy, kak Teopus rpaBuranuu. OHa yYUT HAC, YTO MPOCTPAHCTBO-BpeMs
MOXXeT U3TMOaThCs U BepOpMUPOBATHCs. ITO MOFOIPEBAET MEUTHI O IIyTe-
IIeCTBNUAX B Ipolioe u 6yaylnee, IIOpTanax, KPOTOBBIX HOPAX ¥ BapIl-ABI-
raresax*. MoryT nu atu paHTasuM CTaTb MH)XEHEPHOI peaTbHOCTHIO?

Y MeHs Majio HaIeXKAbl, 4TO B 0003pMMOM Oy/yIieM Mbl CMOXKeM MaHMITY-
nupoBaTh GpusnueckuM BpeMeHeM. ITo nporun cyap6s1 obHapyskenne LIGO
rPaBUTALMOHHBIX BOMTH — BO3MO>KHO, Hanbosee ybeanTebHOe IOATBEPK/ie-
H1te 00111elT TEOPUI OTHOCKUTENTBHOCTY — TAaK)Ke MOAKPEIIseT MOe MHEHE.

JTasepHO-uHTepdepoMeTpIyecKas rpaBUTAIMIOHHO-BOIHOBAsA 00cepBa-
topus (LIGO) — npeBocxopHbI IprbOp, paspaboTaHHBII CHIELMATBHO /IS
TOTO, 4TOOBI (PUKCHPOBATh Majleiiiine UCKPUBIEHNS IIPOCTPAHCTBA-BpeMe-
H1t. OH pearupyer Ha U3MeHEHN s OTHOCUTE/IBHOTO MOJIOXKEH VS Pa3HECEHHBIX
Ha YeTbIpe KM/IOMeTpa 3epKaJjl, KOTOpbIe B TBICAYY pa3 MEHbIIIe Apa aToMa.
OpHaKo Jjake IIPY TaKOi YyBCTBUTEIBHOCTY MY eIBa YAaI0Ch OOHAPY>KUTh
VICKQ)KeHNsI, BO3HUKIINE [IPY KOJIJIAIICe [BYX YePHbIX [bIP, Ka)K/asi U3 KOTO-
PBIX B HeCKONIbKO pa3 MaccusHee ConHIa. BeiBop mpoct: gedopmupoBarhb

IIPOCTPAaHCTBO-BpEMA MOXXHO, HO pa60Ta 9Ta O4Y€Hb TpyAHaA.

IIpuknagHOE NCUXOTOTMYECKOE BpeMs:
NPBDKKU U pa3BOPOTHI

dusmyeckoe BpeMs HE/Nb3A U30THYTh: OHO HENIPEPDBIBHO T€YET B OJHOM Ha-

IIpaBJIECHUN U OAVIHAKOBO [IJI51 BCETO CYLJETO. [Icuxomnoruyeckoe BpeMA — 3TO

* B Hay4yHOIl (aHTaCTMKe MOPTAT — 3TO IPOEM, COEVHAIONINMIT IBa OTHANCHHBIX MeCTa,
Ppas/ielleHHbIX IPOCTPAHCTBOM U BpeMeHeM. KpoToBasg HOpa — TUIIOTeTIdYecKas TOIO-
JIorn4eckast 0COOEHHOCTb IIPOCTPAHCTBA-BPEMEHM, TIPEfICTaB/IAIIAA OO0l B KaXKIblil
MOMEHT BpeMeHM «TYHHeIb» B IPOCTpaHCTBe. Bapn-iBuratens — aBuUraTenn 3pesfone-
TOB, OCHOBAaHHBII Ha UCKPVMBJIEHNN IPOCTPAHCTBA U MO3BOJIAIOIINIL IIepeMeIaThCs CO
CKOPOCTDIO, IIPEBBIIIAONIEll CKOPOCTb cBeTa. IIpum. nep.
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coBceM gpyroe. OHO MOXeT M3BUBATDHCS, BETBUTHCS U JOBOJIIBHO Pe3BO CKa-
KaTb. C IOMOIIbIO TAMATY MOYKHO BO3BPALIATHCA B IIPOILIOE U IBUTATHCA IO
HeMYy ObICTPO MU MeJj/IeHHO, IePEIPBITMBATh C COOBITIS HA COOBITUE, MEHATD
UX, IpeficTaBnAsA cebe, KaK BCe MOITIO OBl CIOXXUTbCA. MBI 3aIIpOCTO IpUAY-
MBIBaeM pas3/IMYHble BApUAHTBI OY/YIIero 1 IJIAHUPYeM CBOY [IeVICTBUS TaK,
94TOOBI peann30BaTh Ke/aeMblil. Bo3MOXXHO, 3TO 11 €CTh OCHOBHAA 3a/ja4ya Ha-
X JIOOHBIX JOJIeil — MacCUBHBIX M3BWINCTBIX BBICTYIIOB MO3Ta, KOTOpbIe
3HAYNTENTbHO OT/INYAIOT HAC OT KMBOTHBIX.

KcraTn, KoOMIbIOTepBI, 110 CYTH, HEMOIBIACTHBI BpeMeHu. OHM MOTYT BO3-
BpaIIaTbCs B IPeXKHME COCTOSHUA U BBIIIOIHATD Mapale/IbHO HECKOIbKO
nporpaMM. VICKycCTBEHHBIN MHTE/IEKT, OCHOBAHHBIN Ha TAKMX TEXHOIOT -
AX, CMOXKeT KOHCTPYMPOBATb CBOE IICUXOJIOTNYeCKoe BpeMs ¢ OO/IbIION TOY-
HOCTBIO U BapUATUBHOCTBIO. BeposATHO, y Hero ma>ke 6yzieT BO3MOXKHOCTD
«IIPOXKMBATb» JOCTABIAIOMLINE YIOBONIbCTBYE MOMEHTHI BHOBb ¥ BHOBD, IIPH-

YeM TaK >Ke OCTPO, KaK I B IIEPBBII pas.

HPI/IK}Ia,I[Hoe IICUXO/IOTUYIECKOE BpEMA: CKOPOCTh

Kak MbI y>ke TOBOPWIIN, CYILIECTBYET OIPOMHAsA IPONACTh MEX/Y CKOPOCTBIO
HAIIero MBILIIEHUS Y CKOPOCTBIO «MBIILJIEHNSI» COBPEMEHHOI'O KOMIIbIOTE-
pa — 3TM CKOPOCTU pa3aMyaloTcsa B MUIIMApAbl pa3. PyHgaMeHTalbHbIe
(eMTOCeKyH/HbIe aTOMHbIE ITPOLIeCChI TPOVICXOAAT ellje BO MHOTO ThICSAY pa3
opicTpee. TakuM 06pa3om, eCTb BpeMeHHOE IPOCTPAHCTBO, KYZIa B KaXKIbIi
MOMEHT MO>KeT IIOMECTUTBCS TOpasfio OOble COOBITHIL.

ITepepn ymeno o6beiHEHHBIMM pa3yMaMM Ye/I0BeKa 1 MAIIVHBI VU HOJI-
HOCTBIO ICKYCCTBEHHBIM MHTE/I/IEKTOM OTKPbIBAIOTCA 3HAYMTETbHbIE BO3MOXK-
HOCTY YBEeIMYUTb CTAHAAPTHYIO CKOPOCTb MbllneHus. Eciu He ciydarcs
KaTacTpoduyeckas sfiepHas BOHA VIN MOTEIUICHNe K/IMMaTa, IMEHHO 3TO
BCKOpE ¥ NIPOM30JifleT — 10 MOMM OIleHKaM, 32 HECKOJIDKO JeCATUIETHI.

BosmoxxHa n 6onee paHTacTMuecKas KapTrHa. IIpefcraBbTe cebe cBepx-
OBICTPOJEIICTBYOIMII MHTENIEKT HA OCHOBE Cy0aTOMHBIX IIPOLIeCCOB. ITa
TeMa OObITpbIBaeTcsl B poMaHe «Slitiio gpakoHa» Pobepra Jlanma ®opsappa,

HAIVICAaHHOM B JKaHpe «TBepHoi» HayyHoll ¢aHTacTukn®. GopBapn mpupy-

* «TBepnaH» Hay4JHasA (baHTaCTI/IKa — IIOJPKaHp Hay‘{HOIZ CbaHTaCTI/IKI/I, I/1€ OCHOBHO€ BHI-
MaHNe yAenAeTCA BOIIpOCaM HAYKM U TEXHUKU. HpuM. 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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