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MpepucnoBue

UepHble [bIpbl — CaMble U3BECTHbIE ¥ CAMbIe 3ara/j04Hbie 00b-
ekTbl BeesneHHoi. Vcnonb3ys aTOT TepMUH B 00bIYHO# XKU3HH,
MbI MPE/ICTABJIIEM HEUTO BTATHBAMOLEe B cebs BCe BOKPYL
O uepHbIX /IBIpax rOBOPAT B pusibMax U pomMaHax, 3ToT obpas
OCBOWJIA U MOMN-Ky/bTypa. YepHas Ablpa cTana OMLeTBOPeHUeM
TaliHpl — 3710Bellleil TakHbl. {1 MeTadopUUecKy Ha3bIBAK MX
«qy[l0BUILLA DHHILTEHHa». 9TO MOLHbIE CUJIb], HE IIOABIACTHbIE
HUKOMY. YepHble [bIpbl NIpUAYMas He DUHILTENHH, HO UMEHHO
OH NPeJJI0KUI JIYUlly0 Ha CEerOAHSIIHMI /IeHb TeOpHI0 Tpa-
BUTAlMK, KOTOPYIO Mbl KCIIOJIb3YEM /ISl TOTO, YTOObI TIOHATD
UX CYTb'

PacnipocTpaneHHOe cpe/ivt 6OJIbIIMHCTBA JIO[iel IOHUMaHHe
YepHbIX /IbIp B KOPHE HEBEPHO. DTO He KOCMUYECKUe MblIIeCcoCh],
TNOIVIOIIAIOLIME BCe BOKPYL. YepHble AbIpbl JIUIIb UCKPUBJISIOT
MPOCTPAHCTBO U BPeMsI B HEMOCPECTBEHHON GIM30CTH Y To-
pu3oHTa coObITHi. Ha uepHbIe [AbIpbl PUXOJUTCS Masias [0Jist
maccel BeeneHHo#, 1 Grvskaiiiie HaXOAATCS B KBUHTUJUIHO-
Hax KWIOMETPOB OT Hac. EnBa M MX MOXHO MCIO/Ib30BaTh
IJ1s1 TyTellecTBUI BO BDEMEHU W/ TIOJIETOB B APYTHE BCEJIeH-
Hble. Masio Toro, yepHble AbIpbl — faxe He yepHble! OHY ucmy-
CKaIOT [TOTOK U3/Ty4YeHUs U 3JIeMEHTapHbIX YaCTul] U, 10 CYTH,
SIBJIIOTCS YacTAMU OMHApHBIX CUCTEM, B KOTOPbIX ras, majia-
I0IIMK B YEpHYIO [bIpY, HarpeBaeTcs U spKo cBeTUTcs. Yep-
Hble JIBIPbI HeoOsi3aTeNIbHO onacHbl. OKa3aBIIKCh B LIEHTPE Ofl-
HOW M3 MHOTOUYMCJIEHHBIX Fa/IaKTHK, Bbl IPOBAJIMTECH B UEPHYIO
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YYAOBWILA JOKTOPA 3NHIITEAHA

AbIDY U, CKOpEE BCET0, HUYEro HE MIOYYBCTBYETE, XOTA BPpAA JIN
BaM y[acTcs pacckasath 00 YBUIEHHOM.

OrTa KHUra MO3HAKOMUT Bac C YepPHbIMHU IbIpaMu, OOJIb-
VMU U MasbIMU. UepHble IbIPbl KAXKYTCSl MPOCTBIMUA 00'b-
€KTaMH, HO MaTeMaTHKa, HeoOXoqumasi [/ UX MMOHUMaHus,
HEeBepOsITHO CJI0XKHA. Mbl IO3HAaKOMHUMCsI C YUEHbIMH, pacckKa-
3dBLIMMU YEJIOBEUECTBY O UEPHBIX AbIPpAX: OT CMEJIbIX MbICJIN-
TeJieli POLIOro, KOTOpble COTHU JIeT Ha3az 3alyMaJllcCh O Cy-
111eCTBOBAHMU UePHBIX 3Be3]], 10 GU3UKOB, JIOMAIOILIKX I'OJI0OBY
Haz o01ell TeOprueil OTHOCUTEIBHOCTH — U HE TOJIBKO.

[ToHATB, UTO TaKoe YepHbIE IbIPbI, HEBO3MOXXHO Oe3 0b1eit
TEOPUM OTHOCUTEJIbHOCTH DUHINTENHA, paspaboTaHHOi 6osee
100 net Hasaz. CornacHo 3TOH TeOpUH, IPOCTPAHCTBO U BPeMs
VCKPUBJIISIIOTCS MaTepreid. B ciydasx skcTpeMasibHO BbICOKOR
KOHI[EHTPAIIMK MacChl 06/1aCTh MPOCTPAHCTBA OYKBAIbHO «BbI-
[laBJIMBAETCS» U3 BCeJIeHHON M HUUTO He MOXKET IPOPBaTbCs
Hapyxy, flake CBeT. JTO U ecTb 4epHble ApIpbl. OfHAKO caM
OUHIUTeH cOMHeBasicsl B UX peasjbHOCTU. VM He OH ofuH —
MHOTHe Bblgdrolecsd Cl)I/ISI/IKI/I OCIlapvBajii UX CYILIECTBOBAHUE.

Tem He MeHee oHM cyulecTBYIOT. B Teuenne 40 ner Haka-
IUIMBA/IMCh I0Ka3aTe/bCTBA TOTO, UYTO HUKAKKe CUJIbI IPUPOAbI
HE MOT'YT INPOTUBOCTOATb I'PABUTAIMOHHOMY KOJIJIAIICY AApa
yMeplLel MacCUBHOU 3Be3/bl. [a30BbIi 1Iap — B [IeCATKHU pas3
6osnbiiie CosHIIA — CXJIOMBIBAETCS B TEMHbIA 00BEKT pasme-
poM ¢ HeboJbIIoi ropoauiKo. He Tak [aBHO BbICHUIIOCH,
YTO B LIEHTpe KaX[0M raJakTHKu MMeeTcCsl MacCUBHasl uep-
Hasl iblpa — Macchbl TaKUX JbIp MOTYT pasjnyaTbCs B MUJUIU-
ap/pl pas.

W3zyuag «mecTa 06UTaHKSA» YEPHBIX [IbIP, Mbl T03HAKOMUMCS
¢ OMHApPHBIMK CHUCTEMaMHU, T7ie YepHad JIbIpa KPY>KUTCH B rpa-
BUTALIMOHHOM BaJibCe C HOPMaJIbHOU 3Be3/101. MbI y3HaeM, 4To
camoe ybequTeIbHOE [JOKa3aTeIbCTBO CYLIECTBOBAHUS Yep-
HbIX [IbIp HaXO[WTCS B LieHTpe Halleil [anakTuky, rae JecsTKU
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NPEANCNOBUE

3B€3[] POATCS, KaK Pas3bAPEHHbIE MTUEJTbl, BOKPYT TEMHOTO 06b-
eKTa BecoM 4 MJIH conHeYyHbIX Macc. Kora maccuBHbIe uepHble
IbIpbl, UMEIOLLIecs BO BCeX rajaKTHKaXx, BbIXOAAT M3 CISTUKH
Y HAaUMHAIOT pPacTH, UX BUAHO C PACCTOSIHUSI B MHJUIMApPAbI
CBETOBBIX JIET. YTU rPaBUTALIMOHHbIE MeXaHU3MbI SIBISIOTCS
CaMbIMU MOIIIHBIMM HCTOYHMKaMH U3/TyueHusl BO BceneHHOM.

HenaBHO Qu3uKK HayunIMCh CMOTPETD «7la3aMy IPaBUTa-
LIMW», PETUCTPUPYS IPaBUTALIMOHHbIE BOMHBL [Ipy CTONKHOBEHNUH
IBe UepHbIE [IbIPbl BbI3bIBAIOT KOJeOAHUs MPOCTPAHCTBEHHO-
BpPeMEeHHOTr0 KOHTHHYyMa, paclpoCTpaHsoLiiecsl TOBCIOAY
CO CKOPOCTbIO CBeTa U Hecyllie MHGOPMALIMIO O CTy4YMBLIeiics
karactpode. [losiBuCS HOBBIN METOJ M3yUYeHHs YePHBIX AbIp —
KaK ¥ JIFOOBIX IPYTMX CUTYaLWH, [ KOTOPbIX XapaKTepHa CUJIb-
Hasl 1 M3MeHunBas rpasutauus. CyliecTBoOBaHNWe paBUTALU-
OHHBIX BOJIH /IOKa3blBaeT — €C/IM BaM ellle HY>XHbl Kakue-To
[IOKas3aTeJbCTBa — TOT (PaKT, YTO NMPUPOAA CO3[3eT YepHble
Apipbl. Kaxkaple NATb MUHYT I7e-TO BO BceseHHOU cnuBaeTcs
napa YepHbIX [bIp, U IPaBUTALMOHHbIE BOJIHbI PACIIPOCTPaHsI-
I0TCSI TI0 KOCMOCY.

Haim 3HaHMS 0 YepHBIX [IbIpax BCE ellle JJOBOJIbHO CKY/IHBL
D1 06'BEKTHI MPOLIOJKAIOT U3YMJIATh U BOCXUIIATh Hac. Bra-
rofiaps YEPHbIM JIbIPaM TOSBJIAKOTCS HOBbIE CIIOCOOBI IPOBEPKU
0011elt TeOpUU OTHOCUTENBHOCTH. HUKTO He 3HaeT, moaTsep-
[IUTCS JIU B UTOTe TEOpWs — WK Oyler ornpoBeprayTa. Bo-
IIPOChI, Kacawllyecs notepyu MHGOPMaLUM B UepHBIX [bIpax,
ee BO3MO)KHOTO KOJMPOBaHMsI Ha TOPU30HTE COOBITUIN BbI3bI-
BalOT sIpOCTHbIe cropbl. C MOMOIIbI0 YepHBIX AbIp (PU3UKU-
TeOpeTUKU HaJlel0TCsl OATBEPAUTD TEOPHIO CTPYH, 3aBEPLLUTD
HaKOHel[ MMOMbITKY DHHIITeHa 00beANHUTD KBAHTOBYIO MeXa-
HUKY U OOIIYI0 TEOPUIO OTHOCHUTEIbHOCTH.

Knura cocrout u3 aByx yacteil. B nepBoii paccmatpuBa-
I0TCS I0Ka3aTe/lbCTBa CYLeCTBOBAHMS YEPHbIX [bIp BCEX pas-
MEpOB: OT TeX, uTo cjierka 6osbiiie CoNHIA, 10 TUTaHTOB MaCcCOoM
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YYAOBWILA JOKTOPA 3NHIITEAHA

¢ HebOJIBbILYIO rajlakTUKY. Bropas uacTh pacckasbiBaeT 0 TOM,
KaK POXXIAI0TCS U YMUPAIOT YepHbIe AbIpbL B Hell Takke mpu-
BE/IEHO 0O'bsICHEHWE TOr0, HACKOJIbKO MPUMEHUMbI K Hebec-
HbIM 00'bEKTaM Hall¥ TeOPUM MPUPOAbL Pacckasbl 0 UepHbIX
Iblpax TMepeMeXXatoT U HEKOTOPbIE YaCTHbIE UCTOPHUHU, B TOM
4ucsie U MOM COOCTBEHHbIE, U UX LieJib — HalIOMHUTDb HaM, UTO
yLIEHbIe — 3TO JKOIU U3 IIJIOTU U KpOBI/I, CO CBOMMMU Heno-
craTkamu U cnaboctamu. OnucbiBaemas MHOKO 0071aCcThb Ha-
VKU CTPEMUTENIbHO pa3BUBaeTcs. M MOTOMY HEKOTOpbIE H3bi-
CKaHU4, HpI/IBe,E[EHHbIe B BTOﬁ KHUre, MOFyT He BbI,E[ep)KaTb
UCIIbITAHUS BpeMeHeM. [10 3TOi mpuurHEe MOTYT BO3HMKHYTb
OIIMOKHY, YIYIIIEHUs U HEBEPHbIE CBE/IEHUS — UM I OTHOILIY UX
WCKJ/IIOUMTEJIbHO Ha CBOM CUeT.

MO>KHO Tpe/ICTaBUTh, YTO PA3yMHbIe XUTEIM MUIIMAP/IOB
06UTaeMbIX MUPOB JIOTUUECKU TIPUIIIA K BHIBOAY O CYLIECTBO-
BaHUM YEPHBIX JbIP. BO3MOKHO, HEKOTOPbIE HAYUMIIUCh CO3/1a-
BaTh WX U M0JIb30BaThCsl UX 9HEprueil. Mbl, JIOU, XOTh ¥ MO-
JI0710¥ B6UOJIOTMYECKUI BUI, HO C TOPIOCTbIO PUUKCTISIEM cebst
K U30paHHBIM, OCTHUTIIMM TaWHbI YEPHBIX JIBI.

Kpuc Vmmuy,

TakcoH, Apu3oHa,
anpenv 2018 2.
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OTKyAa yueHble B3M UAE YepPHOW Ablpbl? B 3TOM YaCTw KHUMK
Mbl PACCMOTPMM, KaK pa3BuBanacb HayyHas MblC/lb: HAYHEM

C HbIOTOHOBCKOW TEOPWY FpaBuTaLMmn 1 NPOAOMIKUM 0OCYXKae-
Hue Teopumn 06LIen OTHOCUTENbHOCTU INHWTENHA. CerogHa Mbl
3HAeM, YTO Y YepPHOW Ablpbl €CTb ABa OCHOBHbIX KOMMOHEHTa: ro-
PU3OHT COBBLITUI, AENCTBYIOLWMN KAK UHDOPMALMOHHbBIN Bapbep,
M CUHTYNSPHOCTb — LEHTPabHas To4Ka 6eCKOHeYHOoM NNOTHO-
CTW BellecTBa. MHOrMKe BblaatoLmecs MU3nkmM, BKIYaA Camoro
INHLWITENHA, NPOTUBUANCD CAMOWN MbICATM O CTOMb MPUUYANK-
BOM COCTOSIHUM MaTepun. Ho Tem He MeHee 6bI10 A0KA3aHO, UTO
AP0 MACCMBHOW 3BE3Abl MOXET KOMNancMpoBaTb A0 NAOTHO-
CTW, HE NPONyCKaloLWEen HX YacTULbl, HA U3NyYeHue.

Ecnu 6bl (DU3NKN-TEOPETWKIN JOBONBCTBOBANMNCH KPACOTOM
MaTeMATMYeCcKkoro annapata obLien Teopumn OTHOCUTENbHOCTH,
OHW He COMHEeBaNucb 6bl B CYLLECTBOBAHWM YepHbIx Ablp. Oa-
HaKO HayKa 3MAMPUYHA. ACTPOHOMbI PELUVW BbICNeaNTb 3TOM0
HeynoBMMOro 3seps. Ho ToNbKo Nocne NosiBfeHns peHTre-
HOBCKOWM aCTPOHOMUW — U CNYCTS fecATuneTme nocne cMepTu
INHWTENHA — yYeHble CyMenu pasrnaaeTb ropaynii akKkpeLmoH-
HbI AWCK U ABOWHbIE PeNsTUBUCTCKME MKETbI, 06pa3ytoLinecs
NPy NOTAOLWEHNN YEPHOW AbIPON ra3a U3 OKPYXatoLlero npo-
CTpaHcTBa BceneHHoM. CNOXHO OXOTUTHCA 3@ MEPTBbIMU
TeMHbIMM 3Be3aamMK. 3a 50 neT paboTbl yAaNnoCb 06HAPYKNUTb
NUWb TPU AECATKA OCTATKOB 3Be3/}, KOTOPble OJHO3HAYHO
MOXHO CYMTATb YepHbIMK Ablpamu. ITO BAMXKANLLIME N3 Npeano-
NOXMUTENBHO AECATU MUNTMOHOB YEPHbIX Ablp, Pa3bpocaHHbIX
Nno ranakTuke MneyHbl MyTb. W Takne CBUAETENbCTBA KOMK-
INCb N CUCTEMATU3NPOBANUCL — B UTOTE aCTPOHOMbI MPULWAW
K yAUBUTENbHOMY OTKPbITUIO: OKa3an0Ch, YTO B LIEHTPAX ranak-
TUK NPAYYTCA MACCKMBHbIE UepHble Ablpbl. W, nornoLas mateputo,
OHW CTAHOBATCSH CAMbIMU APKUMK 06bEKTAMK BO BCeNeHHOM.
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Cepaue Tbmbl

Yuenble — onTuMHUCTbL. OHUM BepST B NIPe/CKa3aTe/IbHY0 CUITy
TEOPUIA, HalIpUMED TEOPUU OTHOCUTEJIbHOCTHU U €CTECTBEHHOTO
ot6opa. OHM MO/IaraioT, YTO CTPEMUTENIBHOE pa3BUTHe U3HKHY,
ACTPOHOMUH U OUOJIOTMHU — YeMY Mbl ObIIH CBU/IETEIISIMU B Te-
YEeHHE HECKOJIbKUX [ECATUJIETUI — MPOJOJ/DKUTCS U TOTZA Ha-
yKa CMOXET 00BbSICHUTD HETI0O3HAaHHOE B MHUPE TPUPOJIBL

Ho uTo, ecnu Ha NMyTH y4eHbIX BO3HUKHET HEINPEeOo0JIMMOe
npenaTcTBre? Bo3MOXKHO 74, 4TOObI KOCMOC MPSITajl OT HALIEero
TBITIIMBOTO B3IJIsIAa, AOMYCTUM, KpUIITO0ObeKThI? Bonee Toro,
YTO, €C/IA TAWUHCTBEHHbIE CYLIHOCTH, O KOTOPBbIX MbI MMEEM
npezicTaBsieHre 6r1arofapst BbIAAIOLIMMCS TEOPHsAM B cdhepe
bu3KKY, POIEMOHCTPUPOBAK Obl CBOMCTBA, CTaBsIIKe IO
COMHEHHEe BEPHOCTb 3TUX Teopuii? [I06po MmokanoBath B MUP
YEPHBIX JIbIP.
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AHIMUUCKNI CBALLEHHUK
BblAYMbIBA€ET TEMHbIE 3Be3/bl

[To BocrioMHUHAHUAM COBpEMEHHUKOB, [[)koH Muuest 6bu1 «<Ma-
JIEHbKUM, TOJICTBIM TE€MHOJIMLIbIM KOPOTBIIIKOW». BOnbuyio
4acTb CO3HATeJIbHOM YKM3HM OH MPOCITY>KUJ IPUXOZACKUM CBSI-
IIIeHHUKOM B MaJieHbKOM ropozike Ha ceBepe AHrnuu. OnHako
B €r0 JI0Me 4acTo ObIBaM 3HAMEHUTbIE MbICJIUTENIN TOMN JTOXH,
takue Kak [[xo3ed [lpuctny, lenpu KaBennuin u benmxamux
®paHk/MH, TOCKOIbKY Muuest 6bi1 K TOMY Ke pasHOCTO-
POHHHKM U YCIIEIIHbIM y4YeHbIM. VMcTopus HefooLieHus1a 3TOro
CKPOMHOT'O YeJIOBeKa, >KMBIIero TUXOH >KU3HBIO CBSILEHHUKA.
B KemOpumkckom yHuBepcuTeTe Muuest uayyasn — a mosi-
Hee U MperojaBaja — MaTeMaTHKy, a TaKXXe JpeBHerpeyecKui
U npeBHeeBpedckuil s13bikd. OH 3a710)KUI OCHOBBI CEeMCMOII0-
TMH, BbIIBUHYB NPe/II0I0XeH e, UYTO 3eMJIeTPSICeHus] B TOJIILle
3eMsu pacrpoCTPaHsATCS B BUJE BOJIH. OTO OTKPBITHE CTaso
nsist Hero mpomnyckoM B KoposeBckoe HayuHOe 001[ecTBO.
MmenHo Muuest paspaboran o6opysoBaHue /i 3KCIEPH-
MeHTa, BIIOCJIeICTBMU No3BonuBIlee [eHpu KaBenauiry nsme-
PUTb rPaBUTALMOHHYIO IOCTOSIHHYI0 — PyHaMeHTanbHy0 Gu-
3UYECKYI0 KOHCTaHTY, JIEXAIYI0 B OCHOBE JIFOObIX PacyeToB
CHJIBI TpaBUTAlMU. Muyesu1 jke mepBbIM MPUMEHUIT CTaTUCTH-
YyecKue MeTOo/ibl B aCTPOHOMUU B MOMbITKE 10Ka3aTh, YTO MHO-
rvie HabJIroIaeMble Maphbl U IPYIINIbI 3Be3/] CBA3aHbl GU3UUECKH,
a He MPOCTO CJIyYaliHO OKa3ajMch PAIOM Ha HOYHOM Hebe'.
B nonnyoo cuny Hay4yHoe nposujeHre Muuenna peanuso-
BaJIOCh B €ro0 NPeJII0JI0KeHUH, YTO HEKOTOPbIe 3Be3/1bl UMEIOT
MOLHEHIIYIO TPaBUTALMI0 — HEMPeoAoIUMYI0 1aXke [/ CBeTa.
O omucan 3Ty uzero B ctatbe 1784 . ¢ HeynobounTaeMbiM
Ha3BaHueM «O cpeficTBax OTKPBITUS yAaleHHOCTH, BeJIMUUHbI
U MPOYEro HernoJBMXXHbBIX 3Be3[] MOCPe[CTBOM yMeHbIleHUSs
CKOPOCTH MX CBeTa B ciyuae, ecid OyzmeT oOHapy)XeHo, uTo
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TaKOBOE YMEHBILIEHNE UMEET MECTO /1A JII0OO0W U3 HUX, U €C/IU
OyayT mostyueHsl yTeM HaOJIFOIEHNS APYTHe JaHHble, MOTpe6-
Hble JJIs1 3TOU LieNn»’.

Jlnig mepeckasa CTaTbu MOHAZOOUTCA HEMHOTMM OOJIbILE
CJIOB, YeM MCII0/Ib30BAHO B ee Ha3BaHUW. Muuesu1 NpuHA Uzieto
BTOPOI KOCMHUYECKOW CKOPOCTH U TOT (aKT, UTO OHa Ompefe-
nsieTcest Maccoi U pa3mepoM 3Be3zbl. Kak u Mcaak HoroToH, oH
rosaras, 4To CBeT — 3TO YacTULA, U, PelLluB, YTO CBeT 3aMef-
nsieTesl rpaBUTaLleld 3Be3/ibl, OH 3a[yMa’cs: UTO, eciv 3Be3/a
HAaCTOJIbKO MAacCcHUBHa, a ee rpaBUTAL[Msl HACTOJIbKO CHJIbHA, UTO
BTOpas KOCMUYecKasl CKOpoCTb paBHa ckopocTu cBeta? Ha oc-
HOBe 3TOro Muuesul NpeznosoXui, YTO CyLecTBYeT MHOXe-
CTBO «T€MHbBIX 3B€3/1», KOTOPbIE€ HEBO3MOXXHO O6Hﬁpy>KI/ITb, I10-
TOMY YTO MX He IOKu/aeT CBeT’.

Paccysxnenust Muueria Obid OmMO0YHbI — HO TOJIBKO I10-
TOMY, YTO OH paboTas ¢ HbIOTOHOBCKOW (usukoi. B 1887 r.
Anbbept Maiikesnbcod u OuBapa Mopau mokasanu, uTo CBET
BCer[ia paclpoCTPaHseTcsl C OMHAKOBOK CKOPOCTbIO, He3aBU-
cumo ot aBwxkenus 3emin®, Jlumpb B 1905 1. DUHIITEHH OJI0-
JKWJI 9TO OTKPBITHE B OCHOBY CBOE€H CIIeLIMa/IbHOM T€OpUU OT-
HOCUTE/IbHOCTH, NIPeANI0JIOXKUB, UTO CKOPOCTb CBeTa He 3aBUCUT
OT JIOKa/IbHO# CuJIbl rpaButanmu. OmrboUHbIM ObIIO U TIper-
nosnokeHre Muyesia 0 TOM, UyTO TeMHble 3Be3fpl B 500 pas
6onbiiie CosHIIa, HO UMEIOT TaKyI0 K€ TI0THOCTb. HacTomnbko
MaCCHBHBIX 3Be37] IPOCTO He CylLeCTBYeT. JKCTpeMasbHble 3¢-
(dexTbl rpaBUTALMM NPOSIBISIOTCS JIUILIb NPU BbICOKOW IJIOT-
HOCTH, UTO c/Ty4yaeTcs, Korga 3se3za tuna CosHLa cXxuMaeTcst
J10 KPOILEYHbIX 00HEMOB.
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Bknag Benukoro hpaHLy3CKOro MatemaTuka

CniycTs mecsaTuneTue mocse Toro, kak Muydesut BbIJBUHYJ CBOe
Ipe/rnosioXkeHre O TeMHBIX 3Be3fiax, (ppaHIy3CKUM yueHbIH
u mateMatuk [Ibep-CrumoH Jlannac Beicka3ascs Ha Ty JKe TeMy
B cBoell kuure «/310)keHue crcTeMbl Mupa»*. Jlamnac 61 60-
nee u3BecTeH, yeM Muuesul, — oH 3HauwIcd npesuzeHToM VH-
cruryta Opanuuu 1 coBeTHUKOM HaroneoHa, ynocrouncst TH-
tyna rpada, a 3areM Mapkusa. Kak u Muuenn, Jlannac nsyvan
TeO0JIOTHIO Y MPOMCXOAU U3 PeIMrM0o3HOM ceMbHU, HO 30B Ma-
TeMaTHKKU OKasascs cusbHee 30Ba bora.

Jlariac, oueBuHO, He 3Han o pabore Muuemia. B nByx-
TOMHOM Tpy[ie [0 aCTPOHOMHHM OH KpPaTKO YIOMHUHAeT U0
TEeMHOU 3Be3/bl, U, [10 er0 MHEHHIO, IPaBUTAaLMsl 3TOW I'MIIOTe-
THUYeCKOH 3Be3/ibl HAMHOro cuibHee, ueM y ConHua: «...Cnezo-
BaTEJIbHO, HE UCKJTIOUEHO, UTO CaMble OOJIbIIINE U3 CBETAIMXCS
Tes ABJISII0TCS 10 3TON MpUYMHe HeBUAMMbIMU». Kostera mo-
TpeboBan y Jlaniaca MaTeMaTU4eCKOe JI0Ka3aTelbCTBO ITOM
TUIIOTE3bl, ¥ TPU rofa cmycts, B 1799 r’°, oHo ObuUIO mpep-
crasneHo. Pacuets! Jlanmaca — kak u pacyetsl Muuenna —
OKas3aJIMCh OMIMOOYHBIMM, TPUYEM IO OLHOW U TOH K€ TpH-
upHe. CaMoit I7IOTHOM cyOcTaHIyel, U3BECTHO B Te BpEMEHa,
6bUIO 30JI0TO — B AT pa3 mwioTHee 3emyu U B 14 pas mwiot-
Hee ConHua. BeposiTHO, yueHblif TOr0O BpeMeHU C TPYAOM MOT
MPe/ICTaBUTh, KAKUM OyZIeT COCTOSIHME B MUJITMOHBI pa3 Oosiee
IJIOTHOW MaTtepuy, a 3T0 HeOOXOAMUMO Il COBPEMEHHOTO T10-
HUMaHus1 yepHO# Ablpbl (W 1). B 1799 r. Tomac IOHr cymen
[IOKas3aTh, UTO CBET BefieT cebst Kak BOJIHA, HO TO, YTO IPaBU-
Tauusl MOXeT 3aMe/J/IUTb BOJIHY, NPe/ICTaBJIs/IOCh HEBEpOST-
HbIM. B0O3MO0OXHO, IMEHHO N03TOMY Jlamiac UCK/II0UNI BCSIKOE

*  JlannacIl.C. U3noxenue cucremb! Mupa. — JI: Hayka, 1982.
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® 11,2 km/c
® 112 Km/c
@ 300 000 Km/c

10 km/c 100 km/c ﬂ 290 000 KMm/c

ﬁ
O =0 =48

— <« 0,89
64 KM 159 M
6378 KM

Wnn. 1. KoHuenumsa 4epHOM Ablpbl HA OCHOBE TEOPUM rpaBUTaLMK HbloTOHA.
BTOpas KocMuueckas CKopoCTb ANd 3eMin paBHa 11 km/c; no6oin 06beKT, 3any-
LWEHHDbIW C 3TOW CKOPOCTbIO, MPEOA0NeeT CUy rpasuTaumm 3emnu. Ecnm 3emns
coxmetca B 100 pas, BTopas KOCMUYecKas CKOPOCTb yBenunuutea 4o 110 km/c.
Ecnu 6bl 3emnio yaanocb okatb Ao paanyca 0,89 cMm, BO3HMKNA Gbl YepHas
[blpa. Torga BTOpas KOCMUYECKas CKOPOCTb CPABHANACH Hbl CO CKOPOCTbIO
cBeTa. koH [. HopmoH / Mummc6ypackuli yHusepcumem

YIIOMHWHa@HUE O TEMHBIX 3B€3[aX U3 IOCAeAYIOLINUX WU3[AaHUI
CBOEI KHUTH.

KoH1ieniust yepHbIX blp He MOIVIA MOSBUThCs Oe3 HOBOM
Teopuu rpasurauuy. Teopust HproToHa npocra: NpoCTpaHCTBO
PaBHOMEPHO ¥ JIMHEHHO W MPOCTUPAETCsl HECKOHEUHO BO BCEX
HarpaBJIeHUsIX. BpeMs paBHOMEpHO U JIMHEHHO U TeueT B Oec-
KoHeuHoe byzyiuee. [[pOCTPAHCTBO 1 BPEMsI CAMOCTOSITENIbHbI
Y He3aBHCHUMBbI. 3Be3/ibl U IUIaHeThl ABWXXYTCS B MyCTOM IpO-
CTPaHCTBE, yIIpaBJisieMble CUJI0H, KOTOpas 3aBUCUT OT MX Macc
U pacCTOsiHUM MexXAy HUMU. TakoBa kpacusas Mopenb Bcee-
neHHo# HproToHa'.
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Puuapn Yactdosn, 6uorpad Hbiotona, u cam 6bin 6rects-
muM yueHbIM. OH ckazain: «OKOHUaTeslbHbIM pe3y/bTaT MOero
u3yueHus HpbloTOHA TpuBes MeHs K YOEXIEHHIO, UTO K HEMY
HEHpI/IMeHI/IMa HUKaKag MepKa. OH CTasI aJid MeHs COBepLHEHHO
0COOBIM UEJIOBEKOM, OJHUM U3 MaJIoro Uuc/ia BeJIMyaiilmX re-
HUEB, OTpee/UBILNX KaTerOpUu 4eJI0BeYeCKOr0 MHTEJUIEKTa,
YyeJIOBEeKOM, HeltoaBJIaCTHbIM KpI/ITepI/IHM, 110 KOTOprM MbI O11e-
HYBaeM CBOUX OmxHux»'. OnHako naxe HploTOH — co cBOUM
WCKJIIOUMTENIbHBIM MBILUIEHEM — HE CyMes [0 KOHIla pasra-
natb 3arafky rpaButanud. OH He MOT OOBACHUTH, KAKUM 00-
pasom oHa paboTaeT B BakyyMme, Oyayuu HEBUAUMOU U [eid-
CTBYSl MFHOBEHHO. HbIOTOH Mpu3Han 3TO B CBOEM BeJIMKOM
TPyZie O TpaBUTalUM «MaTemMaTuuecKkre Havyaua HaTypaJbHON
dunocodbun» (1687)*: «f He cMor 0OHaPYKUTb MTPUUMHBI ITUX
CBOWCTB rpaBUTaIMK B HabOaeMbIx heHOMeHax, U g He (op-
MYJIMPYI0 HUKAKOH TMIIOTEe3bD».

MoHMMaHMe TKaHM MPOCTPAHCTBA U BPEMEHMU

Anbbept DiiHIITENH, 26-T€THUN KIEPK MAaTEHTHOro 6rpo
B bepne, onposepr cucremy Hptorona. B 1905 r. OiiHiureiin
Harucasa 4eThbpe CTaTbH, KOTOPHIM CY)KIEHO ObUIO M3MEHUTDb
yCTOsIBLLIMECS Npe/icTaBeHus 0 pusuke’. B oqHol U3 craTeit oH
paccMoTpes GoToaneKTpudeckuii abdeKT — BbICBOOOXK/IEHUE
9JIEKTPOHOB I10[] BO3/IefiCTBMEM COJIHEYHOTO CBeTa Ha Belle-
ctBo. OH yTBepsK/Jas, YTO CBET BeleT cebst Kak yacTuLa, rnepe-
HOCSI 9HEeprui0 JUCKPETHbIMU MOPLUSIMU — KBaHTaMU. MIMeHHO
aTa pabora mpuHecna JiHiuTeitHy HobeneBckyio mpemuio,
a He ero 6osiee 3HAMEHUTbIE TEOPUH OTHOCUTEIBHOCTH (WL 2).

*  HeroTon M. MaTemaTnyeckvie Hayasna HaTypanpHOH dunocodun. — M.:

Hayxa, 1989.
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OkcnepumenTbl Tomaca FOHra u pyrux yueHbIX JOCTOBEPHO
MOATBEPAWIIH, UTO [Jisl CBETA XapaKTepHbI ABJeHUs audpax-
uU ¥ uHTeppepeHUnH, U GU3UKaM MPHUIIOCh COIVIACHUTHCS
C TEM, UTO CBET OZIHOBPEMEHHO MO/I00EH U BOJIHE, U YACTHIIE.

B npyroit HebosbII0# cTaThbe OBIIO MPEIJIOKEHO CaMoe
KpaTkoe ypaBHeHUe ¢pusuku: E=mc? 9To 03HauaeT, uTo Macca
Y SHeprysi 9KBUBAJIEHTHbI U B3auMO3aMeHsieMbl. [10CKOIbKy CKO-
POCTb CBETa C OYEHb BEJIMKA, KPOXOTHAsT Macca MOXKET ObITb
npeBpalieHa B KoJIoccanbHY0 3Heprur. Macca npezcrasisieT
co60ii cBOEro poja «3aMOPOKEHHYI0» (GOPMY SHEPTUM — ITUM
00bACHSAETCS HEBEPOATHAS MOIL[b A/IEPHOTO Opyxust. I Hao6o-
POT, 3HEPryM COOTBETCTBYET KPOXOTHAs 3KBUBAJIEHTHAsl Macca.
CornacHO 3TOMy ypaBHeHHIO, GOTOHbI [IeHCTBUTEIbHO MOTYT
UCTIBITBIBATh BIMSHUE IPABUTALIUU.

B TpeTbeil cTaTbe M30keHa crieliranbHas TEOPUsl OTHOCHU-
TesnbHOCTH. Teopusa ctpoutcs Ha unee lanunes, rnacsiei, 4To

Unn. 2. AnbbepT INHLWTERH
B 1921 1, Yepes NATb NeT no-
cne ony6nmMkoBaHua obLen
TeOpUN OTHOCUTENbHOCTH.
Ero Teopuss — paaunkanb-
Hbl MPOPbLIB NOCE HbITO-
HOBCKOW rpaBuTauuu, onun-
patoLlenca Ha NUHENHbIN
N abCoONOTHLIN XapakTep
NPOCTPaHCTBA U BPEMEHN.
B 06Ler Teopun OTHOCUTENb-
HOCTW MPOCTPAHCTBEHHO-
BPEMEHHOW KOHTUHYYM 1C-
KPUBNAETCA HaxoAsWUMKCa
B HEM MacCoW W 3Hepruen.
®epduHaHo LLmymuep
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3aKOHbI NMPpUPOAbI NOJI>KHbI 6bITb OOWHAKOBbIMU [J11 BCeX Ha-
6roaTene, ABUXYIIUXCA C TOCTOSIHHOM CKOPOCTBI0 OTHOCH-
TeJIbHO APYT Apyra. DHHIITeH N06aBIgeT BTOPOE MOJIOKEHHE:
CKOPOCTb CBETa He 3aBUCHT OT JIBIXeHUa HabsropaTena. Bropoe
NOJI0KeHre sIBnsieTCsl PyHAaMeHTaabHbIM, B [OATBEPKeHNe
€ro MOXXHO TIPOBECTH MbICJIEHHDbII 3KcriepuMeHT’. Bbl HarpaBiis-
eTe cBeT (pOHapUKa B CTOPOHY uesioBeKa, HaXOZAIlerocst 0ueHb
naneko ot Bac. OH oTMeyaeT, yTO (POTOHBI ABMXKYTCS K HEMY
co ckopoctbio 300000 xm/c — ckopocTeio cBeta. [Ipenmnosno-
KUM, T€IE€pb Bbl MUMUTECH HABCTPEUY dCCUCTEHTY CO CKOPOCTHIO,
paBHOU MosoBuHe ckopocTH cBeta. OH Mo-TpexkxHeMy OyzeT Ha-
6monaTh GOTOHbI, IBUXKYIIMECS] CO CKOPOCTHIO CBETA, & HE CO
ckopoctbto 450000 km/c. Tenepb MpeAnonoKuM, U4To BbI yaa-
JISIeTECh C TOM K€ OTPOMHOM CKOPOCTbI, — U CHOBa Habsmona-
emble (POTOHBI JIETSIT CO CKOPOCTbIO CBETA, @ HE CO CKOPOCTbIO
150000 km/c. CBeT He MOAYMHSETCS NMPOCTON apudMeTHKe.
CkopocTb cBeTa — yHHBepcasbHas MOCTOsIHHAS, 4YTO M0/pas-
yMeBaeT BecbMa Ba)kHble BbIBOZIbL. CKOPOCTb eCTb pacCTOsIHUeE,
Jle7leHHOe Ha BpeMsi; eC/Ii CKOPOCTb MIOCTOSIHHA, TO [IPOCTPaH-
CTBO ¥ BpeMsl JO/DKHbI M3MeHsATbea. Kora 06bekThl epeme-
I[AIOTCA OUeHb ObICTPO M MPHUOJIMKAIOTCA K CKOPOCTH CBETA,
OHM CXKMMAKOTCAd B HallpaBJIEHWW OBUXXE€HUA U UX BPEMA 3a-
MeguseTcs. Teopusi DHHINTENHA YTBEP>KaeT, UTO CBET — ca-
Moe ObICTpOe, UTO ecThb BO BcesieHHOM, U U3 3TOrO CrefyerT,
4TO 0O'BEKTHI CTAHOBATCA MaCCUBHEE, IPUOJIMXKAACh K CKOPO-
CTH CBETa, UTO yBeJMYMBaeT MX MHEpLHUIO, BC/IeJCTBUE Yero
OHHU TakK U He CMOT'YT [J0OCTUYb UM PEB30MTU CKOPOCTDb CBeTa.

Ho naske cronb 6rectamas pabora Obiia yia DiHIITEHA
JIUIIb Pa3MUHKOU Tepe]] AT0XalbHbIM TPYAOM — 001ieil Teo-
pueii oTHocuTesnbHOCTH. OOIasd Teopus MO3BOJIUIA YIEHOMY
HEpEI‘/JITI/I OT UAeU NMOCTOAHHOI'O ABMXKEHHUA K ABUXEHUIO C YCKO-
peHreM C y4eTOM TpaBUTAaLMM, OTTAJKMUBasCh OT APYroi /o0-
ragxy [anunes. JHuMkIonenycT anoxu Bospoxxaenus nokasarn,
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4TO BCe 0OBEKTHI MA/IA0T C OfIHOM U TOM XKe CKOPOCTbhIO, He3a-
BHCHMMO OT MaccChl. JTO 3HAUYMWT, YTO MHEPTHasA Macca (compo-
TUBJIEHHE 00bEKTa M3MEHEHHUI0 €ro JIBW)KEHWsI) paBHa rpa-
BUTAL[MOHHOK Macce (TOMY, Kak OOBEKT pearvpyer Ha CUITy
rpaButanuu). [lns Tamvses aTo 66110 CydaiHbIM U HEOO'bsAC-
HUMbBIM COBIaJieHHeM, B KOTOPOM DHUHIUTENHH yCMOTpesn KJY
K HOBOMY TOHMMAaHHUIO TPaBUTALIUM.

[IpencraBbTe, UTO HAXOAUTECH B 3aKPBITOM JUGTE, CTOSIIEM
Ha [lepBOM 3Taxke. Bbl olyliaeTe cBOii HOpMasbHBIN Bec; JItO-
6ol mpeMeT, KOTOPbIN Bbl YPOHUTE, yCKOPUTCS 10 9,8 M/c2.
Tak pabotaer rpaBuranus. Terepb npeacTaBbTe cebs B rep-
METHYHOM SILIMKe B KOCMOCe (BHYTPU OH BBIMVIIAUT Kak Ka-
6una mdTa), KOTOPOMY KOCMUUECKHMIA KOpabiib MpHza yCKo-
penue B 9,8 M/c%. B omHO# cuTyanuu y4yacTByeT rpaBUTaLUS,
B JIPYroil — HeT, HO DUHIUTENH MOHSJI, UTO HUKAKOH 3KCIepu-
MEHT He MO3BOJMT UX pasnuuuThb (win. 3). Paccmorpum ere
[Be cuTyauuu. B oqHOM Bbl 3amepTsl BHyTpH /udTa B rybo-
KOM KOCMOCE — BbI IIapuTe B KabuHe B HEBECOMOCTH. B mpy-
roil — nudT HAXOOWTCS B BHICOKOM 37IaHWU U TIOC/IE 0OpbiBa
TpOCa BepTUKAJIbHO MaJjaeT Ha AHO JU(TOBOH MAXThL JTHU /IBE
CUTYyaLUM TakXe HeBO3MOXXHO OTIIMUWTDL APYT oT fpyra. [pa-
BUTALIMA HEOT/IMYMMA OT JIIOOOM APYTOit CUIIbL. DTOT CIPUHLIUI
SKBMBAJIEHTHOCTH» SIBJISIETCS LIEHTPAJIbHBIM B 00Ied Teopun
oTHocuTeNnbHOCTH DiHinTelHa. OkasaTbcsa B 000pBaBIieMCs
nudTe, CTPEMHUTENIBHO HecyllleMcsl K 3emsie, — Karactpoda,
HO 19 DHHIITEeHHAa MbICJb O TOM, UTO Iafalollui yesIoBeK
He MOYYBCTBYET CBOEro Beca, cTasa «CuyacT/IMBenIIel».

HoBas koHuemnuys rpaBUTaluu JHHILTeHHa SIBJisSeTCs reo-
METpUUEeCKON. YpaBHeHUs 00Iell TeOpUM OTHOCHUTEbHOCTU
B OIPEJIeJIEHHOM 0671aCTh COOTHOCAT MAacCy U SHEPTHUIO C KC-
KpUBJIeHHMeM IpocTpaHcTBa. [nockoe nuHelHOe mpocTpaH-
cTBO HbloTOHA € HaxoAALMMUCH B HEM OOBEKTAMHU 3aMeHs-
eTCsl MPOCTPaHCTBOM, KOTOPOEe UCKPUBJIEHO HaXOASLIMMUCS

25

MonHaga Bepcua: https://www.alpinabook.ru/catalog/book-608338/



YYNOBUIWA JOKTOPA 3NHIITENHA

Wnn.3. B o6Len TEOPUMN OTHOCUTENBHOCTM HET PA3HULbI MEXAY YCKOPEHNEM
nofA BO34eNCTBMEM FpaBUTaLMM 1 YCKOPEHMEM N0/ BO3AENCTBUEM NOOOK Apy-
ron cunbl. Yenosek B pakeTte, HabpaBwen B rMy6OKOM KOCMOCe yCKopeHune
9,8 m/c/c (cnesa), byaeT YyBCTBOBATL CEBA TaK e, Kak npu 3eMHOI rpasu-
Taunn, n He 3aMeTUT pa3HunLlbl B NoBeAeHN Nagatomnx 06BEKTOB MO CpaBs-
HeHWIo C CUTyalven, Koraa OH Haxo4WTCs B MOKOe Ha MOBEPXHOCTU 3emnu.
Mapkyc lNéccenb

B HeM oObextamu (wwt. 4)*. [IpocTpaHCTBO U BpeMs! CBSI3aHbl,
Cc/ie/10BaTesbHO, TPaBUTALIMS MOXKET UCKaXXaTh U BpeMsl, U Mpo-
crpaHcTBO. Pusuk [[>KOH Yunep, KOTOpBIH, Kak Mbl B [jajb-
HelillleM y3HaeM, BBeJl TEPMHUH «depHasi Jiblpa», Halles JIaKo-
HUYHYI0 GOPMYIUPOBKY: «MaTepys yKa3blBaeT MPOCTPAHCTBY,
KaK MCKpPUBJATbCA. [IpocTpaHCTBO yKasblBaeT MaTepuH, Kak
[BUTATbCA». DTa UJesl OTPakeHa U B cjioBax noara Pobepra
®pocTta, KOTOpPBI HEO[HO3HAUHO BOCIIPUHS OTKPBITUS TEO-
puM OTHOCUTENbHOCTH. B conere «Ham mo cepauy nrobas re-
OMETpHsl» OH MPUXOAUT B y>KAC TPU MBICHA O OECKOHEUHOCTH
KOCMOCa, HO HCKPUBJIEHHE, XapaKTepU3YIolllee YepHYIO JbIPY,
BU/IUTCS] €My yTelleHHeM:
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Tam mpak u xonod — Hacmoswuii ao,

0CO6EHHO pyKaMm, NOKa pasdesibHbl.

Bydv ama danb Xomb uymob UCKPUB/EHA,

mak pyku — emecme — zpesuch Obl, Kak 6pambsi.
Ynpamas meopus epedHa

u He gesum cxeamums cefs 8 00Bamba*".

Tpu addexra 006muiell TEOPUK OTHOCHTEBHOCTH HAaMps-
MYIO COOTHOCSITCS C CUTYyalHWsIMU, KOIJja peub UAeT O IUIOT-
HOI MaTepuy, TO eCTb O UYepHbIX Ablpax. [lepewbiil a¢ppexm —
OTKJIOHEHUE CBETa B COOTBETCTBUU C BOJIHUCTON CTPYKTYpPOH
MPOCTPAHCTBA-BPEMEHH, UTO OOYCIOBJIEHO KOHLIEHTpAaLMei
Maccbl. DTO CTaso MepBOM M KJIaCCUUECKOU MPOBEPKON 00-
1leil TeOpuMM OTHOCUTeNbHOCTH DiHIITelHa B 1919 r, uepes
TpU roaa mocsie nybaukauuu. [pyrmna nog pyKoBOACTBOM Be-
JIMKOTO aHITIMICKOro acTpodusrka ApTypa DAAMHITOHA W3-
Mepuia ciaboe WCKPUBJIEHUWE CBETa 3Be3[bl, MPOXO/SIEro
BO/M3K kpas aucka Conuua. Mamepenue He 6bUIO0 0COOGEHHO
TOYHBIM, HO MOJTBEP>XAEHNEe TEOPUU OTHOCUTEbHOCTHU CJie-
nano DUHIITeHa 3HAMEHUTbIM U BO3HECJIO €r0 Ha BepLUMHbI
Haykd. B 1995 1. Gosee TOYHOE W3MepEHHE A0 Pe3yiib-
TaT, COBNABIUMH C MpefcKasaHueM JHHIITEeHHa C TOYHOCTHIO
no 0,01%".

Bmopoil agppexm — noTepst 3Hepruy Mo Mepe TOro, Kak CBeT
TMOKU/IaeT MacCUBHBIH 0O'bEKT, TaK HAa3bIBAEMOE rPaBUTALIMOH-
HOE KpacHOe CMelleHue. DTO BBIVISAUT TaK, Kak ecsiu Obl (o-
TOHbI GOpOJIMCh ¢ rpaBuTanueit. DPPeKT ObLT BriEpBblE U3MeE-
peH skcnepuMeHTanbHbIM yTeM B 1960 r. HenmocpencreenHoe
OTHOILIEHHEe KO BTOPOMY MMeeT U mpemull a¢ppekm — 3amen-
nenvie Bpemenu. [Ipe/nonaraercs, uto npu Oosiee CUIIbHO# rpa-
BUTALMM Yachl UAYT Me[JieHHee. 3aMe/iieHne BpeMeHH ObLIo

* Tlep. Bnagumupa KopmaHa.
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Wnn. 4. B Teopuny OTHOCUTENbHOCTU IMHLITENHA NPOCTPAHCTBO NCKPUBAEHO
MPUCYTCTBYIOLLEN B HEM MACCOW, YTO 3[€Cb MPOUAMOCTPUPOBAHO ABYMEPHOM
aHanoruen: KpUBM3Ha BO3PACTAET C MACCON. YepHasi Ablpa NpeacTaBNseT cu-
Tyauuo, KOrAa NPOCTPaHCTBO-BPEMS «BblaBNEHO» U3 OCTanbHOW BceneH-
HOW. B cnyyae € 06bIYHbIMY 3BE3AAMY Y MNAHETAMU UCKPUBNEHME NPOCTPaH-
CTBa MOYTW Hepasnuuumo. ESA/Kpucmogh Kapo

BIIepBbIE 3aperucTpUpoBaHO B 1971 I.: BBISICHUIIOCH, UYTO aTOM-
Hble Yachl, lepeMelaeMble Ha caMoJieTe C BbICOKOM CKOPOCTBIO,
UAYT 4yTh ObICTPEE TOUHO TaKMX K€ aTOMHBIX 4aCOB, OCTaB-
neHHbIX Ha 3emste. B 2010 r. 3ame/ieHre BpeMeHu ObLIO 3ape-
TMCTPUPOBAHO IPU pa3HHULIe N0JIOKEHUS 110 BEPTUKAIXA BCEro
O[IMH METP, [JIs Uero noTpeboBaskch Yachl UCKIIFOYNTEbHOM
TOYHOCTH, C TIOTPELIHOCTbIO B OAHY CeKyHAy 3a 4 MJpA 7etT".
M3amepenus addekra 3aMe/sieHUs] BDEMEHU TakXXe COoIyacy-
IOTCA C TIpeficKasaHusaMu Teopuu ¢ TouHocTbio 0,01%. Obias
TeOpHs] OTHOCHUTENbHOCTH OJieCTsiille Bblgepskana Bce JKCIle-
pPUMEHTasIbHble TIPOBEPKHU.
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O61as TeopHsi OTHOCHUTEIbHOCTH KaXKETCsl TaHbIM 3Ha-
HHEM, OTOPBAHHbBIM OT [TOBCEJHEBHOM XKM3HH, HO, ecyiu Obl pac-
4eTbl He YYUTbIBA/IM 3aMe/lJIeH’e BpeMeHH, Mbl Bpsifi TU MOITIN
nonb3oBatbesl cuctremamu GPS. [lns yctaHOB/IeHUST MeCTOHa-
xoxzaeHus TenedoHa Ha 3eMsie B Ipe/iesiaXx MeTpa HY)KHbI IIpe-
JIeJIbHO TOUHbIE [aHHble OPOUTAJIbHBIX CIYTHHUKOB, HA OOpPTY
KOTOPBIX YCTaHOBJIEHbI aTOMHbIE yachl™. PeiTUBUCTCKHUE pac-
YeThl BBITIOJIHSIIOTCSI KOMIIBIOTEPHBIMU YMIaMU B MOOMIBHOM
TenedoHe, 6€3 TaKUX KOPPEKTUPOBOK OTKJIOHEHHsI CHUCTEM
GPS nocruramu 661 10 kM 3a [ieHb. DPHEKTH OTHOCUTEBHO-
cTy Masio3amMeTHbI B COJTHEUHOH cucTeMe U Besfie, I7ie IpaBu-
Tauust cnaba, HO, KaK Mbl CKOPO Y3HAeM, HEBEPOSITHO YCUIIH-
BAIOTCS MPY KOJIJIance 3Be3/ U CUIbHOW IrpaBUTALUM.

CI/IHI'yI'IFIpHOCTb N BHe3aNnHO npepBaHHadA XXU3Hb

O61uast Teopyst OTHOCUTENBHOCTH CTPOra U Kpacua. DUH-
IITeHH CKasas 0 cBoeM TBopeHuu: «E/iBa 1 KTO-HUOYb, TOTI-
HOCTBIO MOHUMAWIIUNA 3Ty TEOPUIO0, MOXET YCTOATb Nepes
ee obasHuem»”. OIHAKO JIMIIb HEMHOTHE CIIOCOOHBI TOCTHYD
TEOPUI0 OTHOCUTEJIbHOCTH — [JIS1 9TOTO HYXXHbI (PyHAaMeH-
Ta/lbHble 3HAaHWUsI MaTeMaTUKU. B caMoM KpaTKOM BbIpa)keHUH
B OIHOM ypaBHEHUM COOTHOCATCS IJIOTHOCTb MacChl-3HEPIUU
Y MCKPMBJIEHHE NPOCTPAHCTBAa-BPeMEHU. DTO BCe PABHO UTO
coirpath nbecy llekcnnpa 3a natb MUHYT. [lonHOLeHHas «Te-
aTpasbHas NOCTAaHOBKa» — CHUCTeMa U3 [1eCATU HeJIMHEeNHbIX
rUnepOoIMIECKO-3JUTUIITUYECKUX AU dEPEHIIMaTbHBIX YpaB-
HEeHUH B 4aCTHbIX NPOM3BOAHbIX. ONOpHas MaTeMaTHKa OCHO-
BbIBA€TCS1 HA MHOroo0pasusix, CI0)KHbIX MHOTOMEpHbIX op-
Max, KOTOpble COOTHOCSTCSI C €BKJIWJOBbIM IIPOCTPAHCTBOM,
Kak C/I0)KeHHast QUrypka /ipakoHa-OpyUraMu € IJI0CKHAM JIU-
crom bymaru®.
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OitHuITeiH paspaboran NpUOIM3UTENbHBIE PELIeHUs! 1
CBOEH TeOopuH, YTO NO3BONMUIO APTYpy DAJMHITOHY OpraHu-
30BaTb 3KCHEAULHMIO0 [JIs1 U3MepeHuUs TpaBUTALlMOHHOIO HC-
KPHBJIEHUS CBETa 3Be3/ibl BO BpeMsl COJIHEUHOro 3aTMeHus1. OH
COMHEBAJICS, UTO YPaBHEHUs UMEIOT TOUHOE PelleHure, HO 00-
11asi TeOpUsl OTHOCUTEIbHOCTH Cpasy NpUBJeK/a BHUMaHUe
BBIAIOLIMXCS YUeHbIX-(pu3ukoB. OnuH U3 y4eHbIX Hobuscs
NopasuTesbHBIX pe3ynbraToB. YpoxeHel, dpankdypra Kapn
[lIBapumnabA cTan CTyAEHTOM yXe B 16 nmetr — u Toraa xe
ony6IMKOBas fiBe cTaThu 06 opbuTax NBOMHBIX 3Be3/. Bekope
OH TOJTYYMJT IOJDKHOCTh mpocdeccopa u aupekTopa obcepsa-
topuu [€rTuHrenckoro yHuBepcureta. Korma Hauanaco [lep-
Bag MMpOBas BOWHA, eMy Obu10 Oosibiiie 40 JIeT, HO B MOPbIBE
naTpyoTH3Ma OH 3aBepOoBasica B apmuio [epmanuu. [lIBapii-
IIM/b/], BOEBaJl Ha 3arajHOM U BOCTOYHOM (POHTAxX U [OCHY-
JKWICS 10 JIeMTeHaHTa apTU/UIePUM.

Crpapzas oT TsKemnoi MpoCTy/bl Ha PycCKOM (POHTE B KOHLE
1915 r, llIBapuimiba nepenuchbiBascs ¢ JiHIITeiHOM. «BoiiHa
ObU1a KO MHE [{OBOJIHO MUJIOCTHBA, — can LBapuimib, —
HECMOTpSI Ha KaHOHA/Ay, s MOr cebe MO3BOJIUTh OTPEIIMThCS
OT TMPOMCXOASAIIEro U MpefIpUHATb BbiNasky B cdepy Ba-
mux upei»”. OH NpejsioKn BepHOe pellleHre ypaBHEeHUH,
YTO BecbMa BHeuyaTnwio JHHIITelHa. Bckope mocne 3Toro
[lIBapumaba 6buT pecTaBied AkafieMud Hayk [epmaHuu.
Ho yueHbIii He CMOT IPOABUHYTDH CBOU UJI€W: 3TOMY IIOMeLIana
pefikas ¥ MyuuTesibHas 00sie3Hb KOXU — My3bipuaTka. [lIBapi-
LLIWIb/| TIPE/ICTABIJI CTaThio K nybnukanuu B ¢espane 1916 .,
ObUT KOMUCCOBAH C PYCCKOro (pPOHTA B MapTe ¥ yMep B Mae.

Yro xe 3a pewenue Hawesn lsapummnsg? OHO 3Byuasno
TaK: BTOpasi KOCMUUeCcKasi CKOpPOCTb Ha [TOBEPXHOCTHU Tesla 3a-
BUCUT OT ero maccol U paguyca. Muuenn u Jlannac pasmbiii-
JIATIA 0 BO3MOXKHOCTH TIOTIa/IaHKs CBeTa B JIOBYIIKY OOJIBILION
MacCUBHOH 3Be3/[bl C TOW e IUIOTHOCTbIO, uTO U y ConHua.
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Wnn. 5. YepHble Obipbl —
3TO NPOCTble 06BEKTHI, Xa-
pakTepusylolwmecs mac-
COW 1 OCEeBbIM BpaLLEHUEM.
CUHTYNAPHOCTb FOPU3OHT COBBITUN — WH-
\ opmMaunoHHbIN Bapbep,

. pasgensowmin obnactu
MPOCTPAHCTBEHHO-BPEMEH-
HOIO KOHTUHYYM3, KOTOpble
Mbl MOXEM W HE MOXEM B~

ropu3oHT CO6bITHI
/ AAXe CBET He MOXET netb. CuH rYNApPHOCTb B LieH-
BbIPBaTbCA OTCIOAA Tpe YepHOWn Ablpbl — 3TO
TOYKa 6eCKOHEeYHON NNoT-
3A4€ecCb Tena owyuwarT HOCTW BelllecTBa. MoHUKa
rpaBMTaLMIO YEPHOM AbIPbl, TepHep / Science in School /
HO CBET ellie MOXXeT ee npeoAoneTb EIROforum

IlIBapuumnibA MOHSJI, UTO BTOpasi KOCMHUYecKash CKOPOCTb
TaK)Ke MOXKET [JJOCTHYb CKOPOCTH CBeTa, eC/d 3Be3/a, Mof00-
Has CosHLy, KOJIaniCUpyeT 4,0 BbICOKOM MIOTHOCTU. Ero perue-
HUe N0Jpa3yMeBasIo Ba yAUBUTE/IbHbIX MOMEHTA: UTO IPaBUTa-
LIMsT MOXKET CXKaTb TEJNO [J0 COCTOSIHUS OECKOHEYHOM MJIOTHOCTH
BELIEeCTBa, KOTOPOe Ha3bIBA€TCSl CUHTY/ISIPHOCTBIO, U UTO CY-
llecTByeT IPaBUTALIMOHHBIN Npe/ies], HaBCeraa 3aKk/I0varoIni
B JIOBYLIKY BC€, YTO HaXOJWUJIOCh BHYTPH, TaK Ha3bIBaeMblii ro-
pu30HT coObITHHA. CHHTY/IIPHOCTD ¥ TOPU30HT COOBITHI — /IBE
Ba)XHEHIlIe XapaKTepHUCTUKY YePHOU AbIpbl (M. 5).

MoBenutenb OKaTUNA U paclINpeHnn

OitHiTeiH 6bu1 HeoBOMEH. U OH, ¥ DOJUHITOH ObUTH yOexK-
JIEHBI, UTO CUHIYJIIPHOCTD SBJISIETCS CJIEZICTBUEM HECOBEPILIEH-
HOTO MOHUMaHKs GUBUKU. DTO e beccMbIcnIa — GU3UUECKUI
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00beKT HyneBOro pasmepa u GeckoHeuHo# rioTHoCcTH. Teo-
pus DiiHILITeliHa opoAnna yygosuile. [Ipyrue Gusuky counu
pewenve [IBapummnabaa Urpoi yma s NOCBALLEHHbIX. [lns
Takux 3Be3f, kak ConHue, paguyc llBapumunbga — pasmep
ropusoHTa coObITUN — cocTaBisieT 3 kM. Kak MoxeT 3Be3za
nuamerpoMm 1,4 miH kM — B 100 pa3 6osblire 3emut — CKaTbCst
[0 pasMepa JiepeBHU?

Ho erue omuu ByHzaepkuHz oT ¢usuku Obut yOexXIeH, 4To
3T0 BO3MOXHO. Po6ept OnnenreiiMep poauscs B Hpro-HMopke,
usyudan ¢usuky B [apBappe. [lonyuuB creneHb fokTopa ¢u-
nocoduy, oH npoexan no EBpone u Becbma yB/ieKCS HOBBIM
HarpaBJIeHWeM — KBaHTOBOM MeXaHWUKOM. Ero HayuHble nHTe-
pecbl ObLIM pasHOCTOPOHHU. B umciie mpounx MOCTUXKEHU
OnnexreiiMep nepBbIM NPUMEHW/I KBAHTOBYIO TEOPHIO HA MO-
JIEKYJIIDHOM yPOBHeE, Npe/icKa3asl aHTUMAaTEePUIO U CTall HO-
HEpOM B pa3paboTKe TEOPUM KOCMUYECKHUX JTy4eil, IMEHHO OH
COo37a/1 1 NMy4LIyI0 NporpaMmy IpernojaBaHus TeopeTUueckon
¢usuku B KanudophuiickoM yHusepcurete B bepkiun. Onmnen-
reiiMep ObUT UeJIOBEKOM BBICOKOM KY/IBTYPBL CEPbE3HO HHTE-
pecoBasics U300pa3UTeIbHbIM UCKYCCTBOM U MY3bIKOM, U3ydast
CaHCKPUT U B NOJJIMHHMKE UMTall ipeBHerpevyeckux puioco-
¢doB. OH 6bUT CKJIOHEH K JIEBbIM YOEXKIEHUAM U 00671az1a Bbl-
COKOM COLiMa/IbHOM OTBETCTBEHHOCTbHIO™.

OmnrmenreiiMep pa3paboTas MHCTPYMEHTHI [Jis1 TOHUMa-
HUS SIIePHOM MaTepuu: OH MOHSJI, YTO B aCTPOPU3UKe peasib-
HbIM MUp NPUHKMAET 3K30THYecKre GOpMbl. DBOIOLIMOHUPYS,
3Be3/la COXPaHsSeT TOHKOe PaBHOBECHE MeX[y IpaBUTaLUel,
KOTOpasi BCEIra «TsSIHeT» BHYTPb, U [jaB/IeHUeM, KOTOpPOe IMOPOXK-
JlaeTcsl peakLysM{ TepMOsIZIepHOr0 CUHTe3a U BCerzia Harpas-
neHo Hapyy. CosHIe cTabMIbHO 1 UMEeT MIOCTOSIHHBIH pasmep
[0 Tex IOp, NOKa B HEM MPOAI0JKAIOTCSI TePMOsi/iepHbIe peak-
uuu. Korna ConHue m3pacxopyeT BOJOPOJHOE TOIUIMBO, OHO
COXXMETCsI 10 IUIOTHOTO COCTOSIHKSL MaTepuy, NOAePKUBaEMOro
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KBaHTOBO-MeXaHUUeCKOW CHJION — /laB/ieHHeM BbIPO>K[,eHHOr0
rasa, ¥ CTaHeT OesbIM KapJIUKOM.

Wnpniickuit actpodusuk CybpamanbsH YaHzpacekap Bbl-
YHCJIWJL, YTO rpaBuTanus Oosnee maccuBHOM, yem CorHIe,
3Be3/bl MOXEeT IPeojj0JieTb CUJy [aBjieHUsl BbIPO>KJEHHOTrO
rasa ¥ KOJUIallCUpOBaTh [0 MJIOTHOCTHA OTPOMHOrO aTOMHOTO
anpa. Takas 3Be3fa HasbiBaeTcsl HeUTpoHHOU. B 1939 r. Om-
neHreiMep BMecTe C OIHMM M3 CBOMX MarMCTpPaHTOB Hamucasl
craTeio «O 6e3rpaHMYHOM TPaBUTALOHHOM CXaTHI»*, B KO-
TOpO¥i MyTeM CJIOXKHBIX PACYETOB JI0Ka3aj, uTo elle Ooee
MaccuBHas 3Be3/a OyeT KOoJiarncupoBaTth [0 TeX MOp, MOKa
He mocTurHeT GOJbllel [JIOTHOCTH, YeM Y JI000i U3BECTHOM
¢opwmnl BemecTBa”. B KOHIIe KM3HU MacCUBHOI 3Be3/ibl HEU3-
6exxHO popmUpyeTCs uepHas abipa.

B 1942 r. OnnenreliMepa Ha3Ha4WIX PYKOBOAUTEsIEM ame-
PUKAHCKON MPOrpaMMmbl 110 CO3[aHHUI0 aTOMHON 60MOBbL [lst
paboTel Ha cexkpeTHOM 00bekTe B Jloc-Anamoce, uTo B ce-
BepHOU yactu Hbio-Mekcuko, oH cobpas BeJHKOJIENHYIO
KOMaH/ly TaJaHT/IMBbIX (U3UKOB, KOTOpPble BPOCHIIN BCE YCH-
JUS Ha JOCTM)KEHMe pelIalolero npeumyllecTsa B BOIiHe
¢ Snonwmeir”. Onnenreiivep OblT TpesaH paboTe, HO B €ro
nyuwe 3pen koHQMUKT. CraB cBupeteneM «IpuHATH» — uC-
MbITaHKsl TIEPBOM aTOMHOW O0OMObI B 1945 T, OH JIMIIb CKa-
3an cBoemy Opary: «Cpaborano». [Tosxe OrnmeHreiimep BbI-
Opas 3HAMEHUTYI0 CTPOYKY U3 BxaraBaarutbl «§I cMepTh,
paspyiuuTenb MUpPoB»”. [locie BOMHBI KM3-32 MOMUTUYECKUX
B3IVI0B nosioxxeHre OnmneHreiiMepa nomarHynocbk. OH cran
JKEPTBOU YHU3UTEIbHOW aHTUKOMMYHHUCTUYECKON «OXOThI
Ha BeZbM» U ObUT JIMIIEH [OMyCKa K CEKPETHOM MH(OpMAIUHU.

*  Onmenreiivep 10., CHaiinep I. O 6e3rpaHH4HOM IpaBUTALIMOHHOM CXKa-
Ty, Anbbept DHHIITEHH W Teopus rpasurauuun: CO. crareit. — M.
Mup, 1979.
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OmnnexreiiMep Tak M He CyMeJ BOCCTAHOBHUTb pelyTaluio.
[lepeBop, uepHbIX [blp U3 cdepbl YMO3PUTENbHOrO B cdepy
NOCTOBEPHOI'0 — 3TO OJHO U3 BbIAAIOIIMXCS JOCTMXXEHUN
B €ero KOJI0CCaJIbHOM HayYyHOM HacyeJuM.

Mouck Ha3BaHUA ANa HeNOCTMKUMOIo

@u3uku He Bcerza cornamamTes Apyr ¢ Apyrom. Benuuaiive
yueHble BCTYNAlOT B SPOCTHOE COMEPHUUECTBO, UMU [BUXKET
CTpacTh K MMO3HAHUIO 3aKOHOB MPUPOJBL 1 ObIT CBHAETENEM
rOpsiYKX CIIOPOB B MO€i 06J1aCTH HayKu, MOPOii A B3[iparuBari,
CJ/IbIlIA, KAKUMU Y>KacHBIMM CJIOBAMH y4yeHble Ha3blBaslK APYT
npyra. Kak npaBusio, nydiiiie yuied HaXofAsT MOATBEPKAeHue,
a obuzpl 3abeiBatorca. Ho uHorma — kak B ciyuae Pobepra
Onnenreiimepa u [I>koHa Yunepa, KOTOPbIA BBeJl B Hay4HbIH
00MX0f TEPMUH «uepHas fblpa» (WUl 6), — CIOpbI Tepepac-
TAOT B JIMUHblE KOH(QJIUKTEL

Yunep — y4eHuk Benukoro garckoro ¢pusrka Hunbca bopa,
KOTOPBIH NpPUBUJ €My NPUBbIYKY He TOJIbKO CIIPaBJSATbCS
CO CJIOKHBIMU YpaBHEHUSIMH, HO U (opMynupoBaTb pyHza-
MeHTasIbHble BOMPOCH! O NPUPOZE peajsbHOCTH, KOTOPYIO U3-
yuaetr ¢usuka. Yunep paboran Haz gucceprauueit (B ganb-
HeilllleM He CcTaJl ee 3aluilaTh) B bepkyu moz pyKoBOACTBOM
Ornrmenreiimepa — TOT ObUT BCEro Ha ceMb JieT crapiue. bosb-
LIYI0 4acTb CBOEW HAay4yHOW Kapbepbl YWiep NpPOCIyXUI Ipo-
deccopom B [IpuUHCTOHE, MOZT IO PYKOBOZICTBOM paboTasy MHO-
rve BolarLyecs UMk BTOpoy nmosoBuHbl XX B. Bo MmHOrom
6raromaps eMy W3ydeHHe IpaBUTALMKM CTaJO TOJTHOMPAaBHOM
pucuunvuHo. B 1973 1, He3azmonro [0 BbIXO4A Ha MEHCHUIO,
Yusiep B COaBTOPCTBE C [BYMsI OBbIBILMMU CTYAEHTAMU HaIlM-
can GpyHAaMeHTanbHbINA YueOHUK «[paBUTALIUS», 10 KOTOPOMY
[0 CHX IOp y4yaTcsl MaruCTPaHTbl-PU3UKU™.
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B 1939 r,, B TOT ke IeHb, KOTAA B CBET BbillIa cTaTbsa Omn-
neHreiiMepa o KoJsuiarce 3Be3f, Yusiep u Bop onybivkoBamu
cBOe 00'bsICHEHVME TIPOLIECCa JIEJIEHUS aTOMHOTO SI/Ipa, — B 9TO
Bpems B EBpone ['utnep Bropres B [lonbury. Kak v ero npen-
LIECTBEHHUKU DUHILITeNH U DUHITOH, YUIep oTBeprai uiek
CUHTYJIIPHOCTU — OH TOXKe CUMTas 3TO HacwiveM Haj Gusu-
Ko Beictynas Ha koHdepeHuuu B 1958 1, Yunep ocnopun
Mbicab OnneHreiiMepa, 3asiBUB, UTO OHA He JaeT Ipuemie-
Moro otseta. [locnenoBana ocrpas guckyccus. OnneHrei-
Mep 3auacTyro ObIBall HETEPIUM U BCIIbUIBYMB, TO U €TI0 Iie-
pexoun Ha JMYHOCTU. M Yunep — MCKpeHHUH, yBI€4YeHHbIN
1 3aMHTepecOBaHHbIM B KaXX[JOM ueslI0BeKe, C KOTOPbIM ero
cBoguna cynbba, — ckaszan 06 Ommenreiimepe: «f1 HUKOrZIA
II0-HACTOSLLEMY €ro He NOHMMasl. f Bcerga 4yBCTBOBAJ, UTO
C HMM HY’KHO Jiep>XaTb yX0 BOCTPO». (Yusiep B UTOre MPUHSII
uneto OmnmneHreiMepa, ocjie TOTO Kak ee COCTOSITENbHOCTb

Nnn. 6. [)xoH Apumnbanba
Yunep, OAVH U3 3Hame-
HUTbIX (DU3NKOB BTOPOMN
NnonoBuHbl XX B., aBTOP
Knaccuyeckoro y4yeb-
HuKa «lpasutaunsa». OH
BBEN B HayyHbll 06K-
X044 TepMUH «4yepHas
Ablpa». YnpasneHue 20cy-
dapcmeeHHbIX apxueos,
LleHmp amepukaHcKkol
ucmopuu fonbcha bpu-
cKo, Texacckul yHuU8epcu-
mem 8 OcmuHe
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NOATBEPAW/IACh C MOMOLIbI0 KOMIIBIOTEPHBIX KO/I0B, UCIOJIb-
30BaHHbIX /ISl MOJIE/TUPOBaHUsl O0MO, ¥ BBICOKO OLIEHWI €ro
pabory, BbicTynas Ha KoHdpepeHuun B 1962 r. Onnenreiimep,
O[IHAaKO, HE YCJIBILIAJ CJIOB OZ0OPEHHs, MOCKOJIbKY BO BPeMS
BBICTYIIJIEHUs] YuJlepa HaxoAWsCs 3a [iBepsiIMU KOH(epeHI-
3ana, mpearnouTs 6eceny ¢ KOJUIEroi™.)

HenpussHb pocna, a BO BpeMsl BOMHbI PaCX0XX/€HUS JIULLIb
yeunmnuch. OrnreHreiiMep ObUT IIABHBIM HAYYHBIM PYKOBOJKTE-
7IeM aTOMHO¥ IpOorpaMMbl, TI0JIOKUBILIEH KOHell BOiHe, HO TOo-
cs1e OH GPOCHIT BCe YCHIIHS Ha TO, YTOObI HE I0MYCTUTh PACIPO-
CTpaHeHus LIePHOro opy>xus. Tem BpeMeHeM Yusnep u DBapn
Tesnnep npucTymuu K paspaboTke ele 6osiee MOLIHOM BOZIO-
pornHoi 60MOBI, KOTOPYIO HasBamM «cyrnepoomOoin»*, OmmeH-
reiiMep kputrkoBan ux: «[lyctb Tesnnep u Yunep npofoskaror.
He memaiite — mycTb caayT B my>ky»”. OfHaKo 3TOro He Cy4u-
710chb, 1 BriocnencTsuy OmnneHreiiMep OTMETHI UX TEXHUYECKOe
MacTepcTBo, Oarofapst KOTOPOMY IMOSIBUIACh TEPMOsi/iepHast
6omba. Yurep ke mpwuiles B OTYasiHUe, y3HaB 0 rubenu bpara
BO BpeMs 060eBbIx sieficTBuii B tanuu B 1944 1. OH ropbko co-
)Kasien o ToM, uTo 6oMOy He co3[anu paHee — 3TO MOIJIO U3-
MEHUTb XOfi, BOMHbI B EBpore.

Bo Bpems cBoeil peuu B 1967 1. Yusiep oTMeTus, 4To, MHO-
T@XX/[bl TIOBTOPUB BbIPa)KEHUE «ITOJTHOCTBIO TPAaBUTALMOHHO
KOJUIAIICUPOBABILKE TeJia», IOHEBOJIE 3alyMaellibCsi 0 BhiOOpe
HOpMasbHOro TepMuHa. KTo-To B ayautopun (KTO MMEHHO,
Tak U He yAa/loch YCTaHOBUTb) BbIKPUKHYI: «Kak Hacyet uep-
HOH fblppi?» V1 Yunep Hauan UCnonb3oBaThb 3TO BbIpaKeHHUE.
OHO MPWKWIOCHh ¥ BOLIO B HayuHbIi 060poT. Kak u TepmuH
«BOnbII0I B3pbIB», IPeJI0XKEeHHbIM KeM-TO IIOCTOPOHHUM, «Uep-
Hasl Jiplpa» — pasroBOPHOe, HO TOUYHOe ompejeneHue”. Kak
nucan Yunep B aBToOrorpacduu, yepHast Jbipa «rOBOPUT Ham,
YTO MPOCTPAHCTBO MOKET OBITh CKOMKAHO, KaK JIMCT Oymaru,
B MCYe3alolle Majyl0 TOYKY, UTO BpeMsl MOXeT YracHyTb, KaK
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