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— Tenepb Tak 4acTO CCHLIAIOTCA HA TEOPHIO OTHOCHTEIBHOCTH
DiinuiTeiHa, a 1 Aaxe COBCEM He NpejcTaBJsio cee, YTO 3TO Ta-
Koe.

— B HeMHOrux cjoBax 3T0 H He oObscHuIIb, Du3HIECKHE
paccyXJeHuss 4 JOKa3aTeJbCTBa, Jexallye B €e OCHOBe, BeCbMa
CJIOKHBI.

— Jla 51 roTOB BepHTb (PU3HKAM H HA CJIOBO, JUIIDb OBl NOHSATH,
0 YeM B 3TOH TAaUHCTBEHHOH TEODUH HJET Peyb H YTO HMEHHO OHA
yTBEpKJaer.

~— CoO6CTBEHHO TOBOpS, €CTh ABE TEODUH OTHOCHTEIbHOCTH:
cneuuasnbHas u o0lLas...

— Hy MHe — He cneuuanucty — JOBOJIbHO M OGLIMX CBejge-
Huiil

— Ha3ssaHug 3TH oGMaHUYMBLI: «ClIeHHaJbHAsI> TEOPHS OTHO-
CHUTE/NIbHOCTH KyZla IOHsITHee, ee CJeHOBaJO Obl yxKe Tenepp mpe-
NoA2aBaTh B IIKOJMAX, a4 BOT «0oOLIast» JOCTYNHA IIOKA. elie TOJbKO
cnenuanucTaM. B crnemua/dbHOH TeOpHH FOBOPHTCS O (PU3HUECKHX
ABJIEHHSAX NPH OueHb GOJABILIHX CKOPOCTAX, a B 06lIeHd — O CBA3N
Mexay reoMerpuei u taroteHHeM. CreunajibHasi TEOpUsi OTHOCH-
TeJIbHOCTH HA3bIBAeTCs elle «YaCTHOW».

— Uro 3HauuT «6o/bLIME CKOPOCTH», C KaKUMU JIETST peax-
THBHbIE CaMOJIEThI?

— CamMouieT, C TOUKH 3peHHs JiiHIITEIHA, BCe PAaBHO YTO 4e-
penaxa. Peub ujper o6 <OKOJIOCBETOBBIX» CKOPOCTSIX, KOTOpbie
oyeHb OJIM3KH K CKOPOCTH CBeTa B BakyyMme, T. €. K 300 000 kujo-
MmeTpoB B cekynny. Hy, ckaxem, 90 uau 99 npoueHTOB CBeTOBOI
CKOPOCTH, a TO U GoJblie.

— Ho renepp Benb elle Takasg CKOPOCTb He JOCTHTHyTa Aa-
Xe KOCMHYECKHMH KopabJasiMu?

— Koneuyno, Her! Tak Muarcs noka TOJBKO 3JjieMeHTapHbe
yacTullbl (3/€KTPOHLI, NPOTOHbI), Pa3OrHaHHbie B YCKOPHTE/fX.
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TMoJsieT ke yejoBeKka UM XOTA Obl MyJH C TaKOfl CKOPOCTBbIO elie
OueHb HaJOJ/IT0O OCTAaHETCS MeuToil (paHTaCTOB.

— Tak 410 Ke UMEeHHO HOJIKHO IPOHCXOAUTDb, €CJAH MU4ThCH
€ TaKO¥ roJIOBOKPYKHUTeNbHOH OGhicTpoTOit? U BhigepxuT Jau BOOO-
le OpraHu3M 4YeJ0BeKa W ero NCHXWKA TaKylo CKOPOCTb?

— Bor 3x€ech Mbl H DOROMIJIH K HCXOMHOMY MOJIOXKEHHUIO Clel -
aJIbHOM TEOPHUH OTHOCHTEJBHOCTH, KOTOPOE, K COXKaJeHHIo, 4acto
ynyckaioT u3 BuAy nucartenu-¢pantactel. C Kakoil Gbl CKOPOCTbHIO
HH MuaJcs KOCMHYeCKHH KopalJib, €ro macCa)KMphl gaxe B NPHUH-
uune He MOTYT NOUYBCTBOBATb 3TOTO ABUIKEHMS, €CJIH TOJNBKO KO-
pabsb JIETHT paBHOMEPHO, NPsIMOJIMHEHHO U 6e3 BpalleHus (4To
Mbl Gygem Bceria B gaJibHefiiieM Npeamosarath). TO TaK Ha3pl-
BaeMblil IPUHUHI OTHOCHTEJNBHOCTH, OTKpHITHII eule [anuyeem u
OKOHYAaTeJbHO YTBEPAMBILIHIICA B (pu3nuKe Gaarofapsa DAHIITEHHY.

— Ho Beap KocMOHABTBHI MOTYT YBHAETb B HJJIIOMHUHATOP MJIH
€ NeMOILBIO TeNTeBH30pa, UTO OHU ABHIKYTCHA?

— OHHU TOJbKO 3aMETAT, YTO PACCTOSIHHE JO TAaKOH-TO 3Be3/bl
cokpalllaercsl, HoO NpUOJINKAIOTCS JIK OHU K Hell MJIM OHA K HUM —
3TOrO peIlUTb HeJab3s.

— Ho Benpb Ha Gopry KopaGJisi JoJzKeH ObITh YKasaTesb CKO-
pocrti!

— Ero Hesb3s cuenats. Ha camosiere u3amMepsior CKOpocTh MHo-
JleTa OTHOCHTE/NbHO OKpY:Kalollero BO3[ayXa, HO MOKa3aHUs npi-
6opa OyAYyT TaKUMU Xe U npH 00JYBaHUHN HENOJBHMKHOIO camoJie-
Ta B aspoguHamuuyeckoi Tpy6e. CKOPOCTb MOKHO H3MepPSTh TOJb-
KO MO OTHOLIEHHIO K ueMy-HuUOyHIb, a yKa3areb abCOJIIOTHOI CKO-
POCTH — TaK CKas3aTb, CKOPOCTH «BOOOILIE» — B MPHHLHIE HEBO3-
moxeH. Hu omun npuGop He MoxeT OOHADYXKHTb pPaBHOMEpPHO-
fIDSIMOJINHENHOTO JBHXKEHUS KaGHHBI, B KOTOPOI OH YCTaHOBJIEH,
TIOTOMY 4YTO BCe fIBJIeHUS B KabuHe — (H3HYECKHe, XUMHUECKHE,
010JIOTHUECKHE, CUXHYECKHe U JpYTHe, eC/id PaccCMaTpuBaTb HX
€ TOYKM 3pEHHs HaXOAALEerocs Tam Mnaccaxupa, MPOUCXOAAT NO
OIHUM H TEM K€ 3aKOHaM HEe3aBHUCIMO OT TOrO, ABUIKETCS JIH Ka-
OHHa MHEPLUHAJbHO HJIM HaXOLKTCS B MOKOeE.

~— UT0 3HAayuT HHEPUHAJIDBHO?

— PasHoMepHO M NPAMOJIMHENHO, KaK BCSKOE TeJo, KOTOpoe
JBHXKETCS N0 HHepUMH. Beab He 3amMeuaeM ke Mbl NOYTH HHEPIH-
aJbHOrO ABHKeHHS 3eMJH No op6ure co ckopoctbio 30 Kuaomer-
POB B CEKYHAY.

— A onbir Pyko ¢ MaATHHKOM?

— Oun oGHapyxKHUBaeT BpalueHne 3eMJIH BOKPYT OCH, T. €. KPH-
BoJIMHElHOe nBHXKeHue. HepaBHoMepHoe pBHKeHHE — C ycKope-
HUeM — TaKxke JaeTr o0 cefe 3HaTb (YeJOBEK U MPUGOPBI UCMBITHI-
BAIOT «MEPErpy3Ky», WIH «UCKYCCTBEHHYIO TsXKecTb»). Bor moue-
My BO3MOXKEH YyKa3aTe/b YCKOPEHHil, HO He MOXKeT GBhIiTh yKa3are-
Jis1 aBGCOJIIOTHOM CKOPOCTH.

— Ho Bce xe oyeHb TpyAHO npefcTaBUTh ce6e, YTOGH! JBHIKE-
HHUe MOYTH C GBICTPOTON CBeTa He AeHCTBOBAJIO HA MCHXHKY.
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— TIlotomy uTO BB, BEpPOSITHO, HEBOJbLHO BOOOparkaeTe MeJb-
Kauue Bcrpeunsix ten. Ho ecau Kopabab MOKOHTCSI, a MUMO Hero
CTOJIb K€ CTPEeMHUTE/bHO MuaTcsa pasJiuHble Tejla — pasBe 370
He NMpOoM3BeJeT TOUHO Takoro ke sdpdexra?

— [loxanyh, na. Ho Benb naxe Takoill M3BecTHBIN (aHTacT,
kak Cranncaas flem, Tak Kpacouno onuceiBaer B «Mare/1aHOBOM
o6Jlake» TO YYBCTBO TPEBOTH, KOTOPOE OXBATHJIO KOCMOHABTOB,
KOrjga CKopocTb Kopa6.asa npubJjusujach K CBETOBOH...

— K coxasenuio, nucatesb Ha 3TOT pas3 MOrpellin IPOTHR
¢usuku. Omu6Ky Takoro pofa AONYCKAlOT [OBOJbHO 4acTo 0o
caenyiolteii npuunHe. Ta ke camasl Teopusi OTHOCHUTENbHOCTH,
KOTODasi FOBOPHUT, YTO MAcCaxKUp KopalbJs He MOKeT gaxe 3ame-
TUTb €ro JBMXKEHHS, YTBep:KIAaeT elle U HeuTo Apyroe. A HMEHHO:
écan Obl Hab104aTeNb ¢ 3eMJIM MOT pacCMaTpUBaTh BHYTPEHHOCTD
kopabJsi (Hanpumep, C MOMOIIbIO TeJeBH30pa), TO OH OOHApYKH.L
Obl B xozie fIBJeHHH B Kabuile BecbMa JIOGONBITHBIE OCOOEHHOCTH.
Hanpumep, ¢ Touku 3peHus: 3eMHOro HabJionaTe/ist Bce NMPOLecchl
Ha KopabJie (M0 CpaBHEHUIO C TAKUMHU Ke Ha 3eMJe) NMPOUCXOAAT
B 3aMeJJ/ieHHOM TeMlle. [Toka cTpesnka uacoB Ha KopaGJae credaer
o1MH 060OpOT, CTPeaKa TaKHX XK€ TOYHO YacCoB Ha 3eMJje CaeJaet
HEecKoJbko 000pOTOB; MOKa Ha KopalJie CropuT 4acTbh CBeuu, Ha
3eMJle cBeua paBHOIl BEJUUHHBI YCIIEET yXKe JOrOPeTh COBCEM.

— Ho kak xe Moryr maccaKupbl pakeThl 3TOTO HE 3aMeuaTh?
(Takoe 3amenyieHue MoackKasano Gbl UM, YTO OHH ABHKYTCs!)

— TIToTomy uTO BCe — MOJUEpPKUBAIO: PEeLIUTENbHO BCe — MPO-
Hecchl 3aMe/ISIIOTCS COBepIeHHO OMHaKoBO. Kak 3aMeruub, uto
cBeya Ha kopabJie TOPUT B JecsiTh pa3 foJblie OOBIUHOTO, eC/IH H
yacel Ha KopabJie UAYT B AecsTb pa3 MenjeHHee! lomycTum, urto
Ha 3emJie cBeua cropaer 3a OJHH uac, a Ha KopabJe — 3a IecfiTh
YyacoB M0 «3eMHOMY» BpeMeHd. Ho «kopaGenbHbiil» uac paBHsercs
JecsiTd 3eMHBbIM. BEIXOQHT, uTO Kak Ha 3eMJe MO 3eMHBIM yacaM,
Tak 4 Ha KopabJie no KopabeJbHBIM NPOJONKHTENbHOCTD TOPEHHUSs
onuH yac. To ke camoe OTHOCUTCA M KO BCSIKUM JIPYruM SIBJEHH-
SiM: paspsAay akKyMyJsTopa, /MeKTPOMarHUTHOMY KoJjeGaHHIo,
panuOdKTUBHOMY pacnajyy, XHMHYECKHM U OHOXMMHUYECKUM peax-
nusaMm. Ecan kakue-HUOYAb NBa SIBJACHUS UMe/IH OLUHAKOBYIO OpO-
JOJIXKUTEJbHOCTb Ha 3emJie, OHM OYAYT ONMHAKOBO IJHTbCS U HA
paxere. Kakum »xe M3MepuUTeNbHBIM NPUGOPOM MOXHO Oo0Hapy-
JKUTh Ha Kopa6Jie, YTO AJHMTEJbHOCTb BCEX NPOLECCOB MHAd, uem
Ha 3emue?

— Ho Benp 3T10 MOXKHO 3aMeruTb 4 Ge3 nputopos. Iloka ko-
‘pabesbHBIe Yachl OTCUMTAIOT ONUH Yac, MO3aBTPAKaBLINH TOJNbKO
YTO MACCaxKUp ycleer yKe OCHOBATEJNbHO MPOroJ0AaThCs!

— He Hano ynyckaib u3 BuIy, YTO 3aMejJeHHe HCMLITHIBAIOT
U Bce (pu310J0rMuecKue Npolecck, OUeHb TECHO CBfI3aHHBIE C OHO-
XUMUYECKMMH. A pas mulla nepeBapuBaercs B XKeJyJIKe B AeCATb
pa3 MejaJieHHee OGBIYHOrO, TO U UYBCTBO r0J0Na NPHIET K 4e/I0-
BeKY C COOTBEeTCTBYIOLIMM ono3naHueM. B jpecaTb pas pexe cox-
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pautaercs cepaue u Gbercsd NyJbc, B AECATh pa3 MedJieHHee npo-
TekalT GHOXUMHYECKHe M GHO3JeKTpUyecKie IPOLECCH B Heps-
HBIX KJI€TKaXx, B [IeCATb Pa3 MelJeHHee MbICJAUT H YYBCTBYeT ueso-
Bek... MimeHHo OJsaronapsi mo.1HOH YHMBepCaJbHOCTH, BCEOOILHO-
CTH 3TOrO 3aMe[JieHHs] OHO He MoKeT GbiTh OGHapymkeHo Ha Ko-
pabae HUKAaKUMU cpeAcTBaMu. 3aTo ¢ 3eMJH OHO XOPOILO 3aMer-
HO, pa3yMeeTcs, ecqau ecThb clieliiadbHo A4Js 3TOro npucnocobJes-
HBIH TeJEeBU30D.

— 1 nonMMalo, KOHe4HO, KaK TPYJAHO CO31aTb TeJieBH30p, KO-
TODPBHI# MO3BOJMJ Gbl NEPeKPHIThb TakHe XOoJ/0cCajJbHble paccrost-
HU$, HO Belb B NMPHUHIHUMNC...

— Jlesio He CTO/IBKO B PAcCTOSIHHH, CKOJNBKO B TOM, 4YTC HaO-
giogaemefi kopabap GbicTpo ABHKeTcsl. Paccrosinue ero ot 3eM-
JIM, @ 3HA4YUT ¥ BpeMs PacnpoCTPAHEHHs1 PAJHOBOJH C TeueHHeM
BpeMenu Bo3pacTtaet. [ToaToMy Kaxxabiit nocaenyouuii kanp u3ob-
paxKeHns nosyuaercs Ha 3emJie ¢ Bce GOMBIMINM H GOJBIIIM OMO3-
nauueM. Beqenctsue atoro, naxke eciw Gbl npouecch Ha Kopabie
Npo1eKasau B 3eMHOM TeMIle, OHH BCe PaBHO Ka3aJuch Obl HA 2KPA-
He 3eMHOro TeJeBH3opa 3aMelJieHHBIMH OJaronaps sddekry
Honnnepa. dddexr Honnaepa — 3To u3MeHeHHe YacTOTH CBera
WM 3ByKa TIPH BOCHPHATHH MX IBHXKYWIMMCS Habawmarenem.
Y1068l Jyulile yACHUTL ceGe CYLIHOCTb 3TOTO SIBJAEHUs, BOOOPaA3i-
Te, YTO Bbl eleTe B noese, a Bcjeld 3a BaMH Kaxiublil yac Bblie-
Taer 1o camoJgery. Jlerko noHAThb, 4TO camoJeTbl GYIyT LOTOHATh
Bac pexe, ueM uepe3 yac. To xe camoe cnpaBelJHBO U AJ1s1 CBe-
TOBHIX WJH 3BYKOBbIX BOJH. UT0OGH MOJYYHTb NMpaBHJbHOE Mpei-
<TaBJeHue 0 TeMne co6biTHi Ha KopabJe, HYKHO o6opynOBaTh Te-
JIeBH30D KAaKHM-HUOYIb KOPPEKTHDPYIOLIMM npucrnocobseHneM, Ko-
TOPOEe aBTOMATHYECKH HCKJI0UaJ0o Obl OHOKY H3-3a HENPEPLIBHO-
TO BO3paCTaHUs BPEMEHH MPOXOKAEHHS TeJeBH3HOHHOIO CHrHaJjAa
0T yAaJasouerocs kopadbas 10 3eman.

— MoxHo0 Oblyo 651, HaNPUMEP, 3aCHATb C 3KpaHa TejaeBH30pa
KNHOQH/IbM, a 3aTeM JIeMOHCTPUPOBATb €ro B HamJdexalleM
TeMIe.

— Xota 66l Tak. HaM BaxkHO NHIUb NMOXYEPKHYTh, UTO 3aME-
JleHUe BCeX NPOIIECCOB HAa KOCMHMUYECKOM KopalJie oGHapyKHBaer-
csl ¢ 3eMJH, HO COBEpUIeHHO He oulyiiaercsi B ero Ka6uue. OObiy-
HO TOBOPST, YTO, C TOYKH 3PCHHS 3eMHOTO HaGJiogaTessi, caMo
Bpemsl Ha OBICTPO ABUXKYLIEHCS pakeTe TEUeT MelJeHHee, yeM Ha
nokosimeiicss 3emse. X0TUTe, 51 BaM cefiyac HaTJAsNHO NPOAEMOHCT-
pupyio, uTo GyAeT OUIyllaTb UeJ0BEK, KOrja BO BCeM JOCTYIHOM
eMy MHUDe H3MEHHTCS TeMIl BpEMEeHH?

— A pasBe BH 3TO MOXeTe?

— Bamaxuy toabKo BoaweGHOH nasoukoil. Pas3, nBa, Tp...
Temn BpeMeHu 3amMepJuiaca YX€ B CTO pas!

— Bbnl wytnte — s HHUero noaoGHOro He 3aMeyalo.

— Pasymeercsa, 1 wyuy. Ho Beab Bbl 3TOro mMHe HMKaK ye
JOKaxkerTe,
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— Totyac xe goraxy. CexyHaHas cTpeaKa MOMX YacoB Bpa-
iaeTcs ¢ npexHeid CKOPOTTHI.

— Ho 310 BaM To/ILKC Kamercs, NOTOMY 4TO NPOIECCH B BAa-
meM MO3Ty, ¢ KOTOPBIMY BBl CpaBHHBaete Oer CTPeJKH, TOXe 3a-
MeJJIeHbl B CTO pas.

— $1 mblc/0 HAYYTL He MenseHHee. MHe mo-npekHeMy pocra-
TOWHO MSITH CEeKYHA, uTOGbl MOMHOXKHTb 48 Ha 25, a eciu Obl 2
AyMmaJ B CTO pa3 MeIJieHHee...

— Kaxkux 310 naru cekyHn Bam nocratouso? MameperHeix no
BauwinM yacam? Ho Begp wacel HAYT B cTO pa3 MelJ/IeHHee, yeM
npexne...

— Hocrartouto, s Bce nowssa. eficTBuTenbHO, ecau 3amen-
JIATCS1 BCe MPOLECCH H B OJMHAKOBOE YMCJO Pas, 3TOTO He 3aMe-
THHIb.

— A ecym u3MeHATCS BCe reoMeTpHUECKHe Pa3Mephl, HampH-
Mep, COKpaTATCs M TOXKe B ONMHAKOBOE YHCJAO pas?

— To atoro takxe He oOHapyxuThb. Benb ykoporusiieecs B
CTO Pa3 paccTOsHHE NPUJETCH HU3MEePATb YKOPOTUBIIHMCS B CTO
pa3 MeTpPoOM, TaK UTO YHCJIO OTCUHTAHHBIX METPOB, Bhpamaiolee
AJIMHY, OCTaHercss 0e3 mepeMeH.

— Bor umenno. Heutro nopoGuoe nmeer mMecTo M Ha GHICTPO
neuxyuiemcst kopabje. C Touxu 3peHHs 3eMHOro Habjwopateas,
BCe MpOJOJbHEle (B HanpaB/ieHUW IABHIKEHHUs) pas3Mepbl mnpej-
MeTOB Ha KopalJie yMeHbIIeHbl B OAUHAKOBOE YHCJIO Da3.

— A nonepeunsie?

— OHH 0CTaIOTCH NPEXHUMH.

— Toraa naccaxKHpbl MOTYT TakKue H3MEHEHHS OOHapYXKHUTb.

— Kakum ob6pasom?

— HW3mepuB Kakoi-1160 NpoJOJbHBIII NpPEAMeT TeM METPOM,
KOTOPBII JIexKaJsl J0 3TOro nonepex kopab.s.

— Kak ToJIbKO OHH €ro MOBEPHYT, UTOOBI NMPUJIOKHUTH K Mpel-
MeTy, MeTp CAeJaeTcs yxKe NPOJOJbHBLIM H, C/leA0BAaTeNbHO, COK-
parutcs.

— Ho Bengp npu OJHOM TOJBKO TPOJOJBHOM  COKDalleHHH
KBA[paT TIPEBPATUTCS B IIPSIMOYTOJbHHUK.

— A Kax BH 3TO 3aMeTure?

— CpaBHIO CTODOHHL.

— Bce 6yayT no ogHOMY MeTpy.

— Torpa u3mMepio yroa Mexay OOHOH M3 CTOPOH H JMAro-
HaJbIo.

— Tlonyuurte 45°, HOTOMY 4YTO W Ball TPAHCIOPTHP, KaK H
BCAKHI APYrol MpeaMeT, HCKa3usIcs TakuM Xe o6pasom. He crour
nepeGupaTh Apyrue CrnocoGbl — OHM CTOJb XKe HeCOCTOATeJbHHI.
CoxpaliieHre NpOAOJbHEIX PasMePOB, KaK H 3aMefiIeHHe BPEeMeHH,
MoxeT GbIThb 0OHAPYKEHO TOJIbKO TeM HabJionaTesaeM, 0 OTHOMIS-
HHUIO K KOTOpOMY Kopabab ABHKeTCd. DTOT Ke HabJjonarennb 3a-
METHUT €lle OJHO JI0GONBITHOE OGCTOSITENLCTBO: BCe Teja B JBHU-
Kylemcsa Kopabse cranu Kak Obl uHepuuoHHee, [lonycrum, -wa-
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DMK YKDEIJIeH Ha JBYX NPYXKHHKAX, HATSIHYTBIX MONeper Kopab.si,
B cBA3M c 3amensieHHeM BpeMeHH MEPHOA KoseGaHUs LIapuKa Ha
KopalJsie (c ToukH 3peHus HalJiofartens) Oyaer GoJblle, 4eM Ha
3emJjie. DTO MOKHO MCTOJIKOBATh, NPHMHCAB LIAPHKY Ha KopadJe
GoMbIy10 MHEPUHOHHOCTb, 4YeM TaKOMY Ke WIapHKy Ha 3emJje
(onATb-TaKM C TOUKH 3peHHs 3eMHOro Halsionarens). Pacrsny-
Tas NpyxKHHA coobulaeT MWapHKy Ha KopabJie 3HAUYUTENBHO MEHb-
niee yCKOPEHHe, UeM TaKas Xe U CTOJb XKe pacTauyTas NpyKHHA
TaKOMY Xe IIapuky Ha 3emse. MeJUTeNbHBIH TEMIT APYTUX Npo-
neccos Ha KopalJje ToxKe MOMKHO CBSI3aTh C yBeJHUEHHEM HHep-
HHOHHOCTH COOTBETCTBYIOILHX TeJ: MOJIeKYJ ropsiueil cBeud M
KHCJIOPO/Ja, 3JIEKTPOHOB B NPOBOAHHKAX, YePe3 KOTOphie pa3ps-
}KaeTcss KOHJAEHCaTop, u T. H.

Ho kosuuecTBeHHO# Mepoii MHePLHOHHOCTH JIOGOTO Tesaa SB-
asierca ero macca. Cie0BaTesNbHO, C TOYKH 3PEHHst 3eMHOro Hab-
J0JarTess, Macca KaxkJAoro tejga Ha ObICTPO ABHXKYLIEMCSt Kopad-
Je 6oJibllle, YeM TaKOTO e Tesa, nokosuerocs (Mad MeJIJeHHO
ABHKymerocs) Ha 3emue. MHBIMU cI0BaMH, Macca KaXJA0ro Tesa
BO3PaCTaeT C ero CKopocTbio. Hem OBICTpee JBHKETCsI TeNO, TEM
OHO MHEpDLHOHHee, TeM TPyAHee CooOlIaTh €My YCKOpeHus, T. €.
H3MEHSITb €r0 CKOPOCTb 10 BEJUUHHE HJIH HAllpaBJEHHUIO.

—Ho Benp Macca no npupone cBoeil fo/KHa 0053aTeabHO OBIT
NOCTOSIHHOR BeJIMUHHOH. KaK MoXKeT oHa MEHSITbCS B 3aBHCHMOCTH
OT CKOPOCTH?

— Urobnl Harperb Boay or 97 mo 98° TpefyeTrcs HECKOJNBKO
6oaplue Tenaa, yeM oT 7 10 8° (TenoeMKOCTb BOABI YBEJIMUUBAET-
csI C TeMIepatypoi). DTo Bac, BepOSITHO, He mopaxaet. Tak uTo xe
YAHUBHTEJIbHOTO B TOM, UTO YBEJHUYHTbL CKOPOCThH ABHMIKEHHUS Tejaa OT
297 ThICAY KHJIOMETPOB B CeKYHAY MO 298 THICSY TpyAHee, YeM OT
7 THICAY KHJIOMETPOB B CEKYHAY 10 8 ThICSY. A 3TO U O03HAyaerT, 4YTo
KHHEPLIHOHHOCTD JI06Oro Tesa PacTeT coO CKOPOCTHIO.

— Ho NPUBBIK CBSI3bIBATH C Maccoi npeacraBjaeHue O KOJaHU-
YecTBe CoAepKalllerocss B TeJe BelleCTBa, a BeAb yBe/H4YeHHe CKO-
POCTH HUKAKHX aTOMOB HJIM APYTUX 4YaCTHIl K TeJay He ILO6aBJIﬂeT.

— K coxasnenuio, B yuebHuKax pusuku ansa 6—7 kjaaccos pa-
Jti TIPOCTOTHI TOBOPHUTCST O Macce, Kak 0 Mepe KOJIHUeCTBa BellleCTBa.
Ho 3To coBepllleHHO He COOTBETCTBYET HayuHBIM Barvsaam. Eciu
BIYMAaTbCsl Kak CJELyeT, TO CTaHeT SICHO, 4TO TaKoe «olpenese-
HHE» B CYHIHOCTH HHYero He pasbsicHser. Korma rosopsit, uto B
MEIHON cTaTye COLEpPIKUTCS OOoJbliie BelecTBa, YeM B MeIHOM
BHHTHKE, ToJpa3yMeBaercst GoJibijle aTOMOB. A KaK CPaBHHUTb KO-
JIMYeCTBA BEelUIeCTBa B 3JeKTPOHe M nporoHe? OHHU-TO Bejb He CO-
CTaBJIEHbl M3 OJMHAKOBBIX YaCTHULl, KOTOpPble MOXKHO OblIO OHl
nepecynTarh.

— Mpnl MOXeM HX CPaBHHTb 110 HX MaccaM.

— 2ro Gyner nopounsiii kpyr. Crepsa Mbl OlpejenseM Maccy,
KaK Mepy KOJHYeCTBA BELUECTBA, a IOTOM IpejjiaraeM H3MepsThb
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KoJIMuecTBO BemlectBa Maccoft! Kak ke MOXKHO TOrjaa MOHSTDH, 4TO
TAaKOe Macca M 4TO TaKoe KOJHYeCTBO BellecTBa?

— Met 3HaeM, 4TO Macca NMPONOPLUHOHANbBHA BeCy.

— 3r0 yXKe Apyroe noHuMaHue maccel. Ee MOXHO, KoHeuHo,
OnpesiesuTh Yepes Bec (T. e. Ciily, C KOTOPO# TesIo MOX AeiCTBHe W
CHJ/IBI TSIXKECTH NABHT HA OMOPY), HO He uepe3 KOJIMUECTBO Bellle-
cTBa. IT0 npuBeso Gbl HAC K MOHATHIO TPABUTALUHOHHOH MaccCH,
XapakTepu3yioleil cnocoGHOCTh Te/a BCTynaTb B IpaBUTallMOH-
HNE B3aUMOJEHCTBHE C APYTUMH TeJaMH, T. e. NPUTATHBATbL HX K
ceGe U NPUTATUBATHCA K HUM (FpaBUTalUs O3HAYaeT TSATOTEHHE).
OunHako corjlacuTech, UTO ONMPENENUTb Maccy, KaKk Mepy rpasHTa-
HHOHHOCTH, 3TO COBCEM He OJHO U TO Ke, 4TO ONPEeJUTb ee Kak
Mepy KOJIHUeCTBa BeLeCTBa.

— TToxaanyi.

— K ToMy ke Takoe «rpaBHTAallHOHHOE» ONpeJlesieHue He npo-
nie «uHepuuoHHoroy. [Tostomy-To, y:Ke HauuHas ¢ AEBATOrO Kjaac-
Ca LIKOJIBl, Macca BCerja MOHUMAaeTCs TOJIbKO KaK XapaKTepHUCTH-
Ka HHePUHOHHBIX CBOJCTB TeJja.

— A Kax e TOrza BCe-TaKd MepPHTb KOJHUECTBO BelllecTBa?

— B kaaccuueckoit ¢pusuxe (t. e. 1o DiHUITEHA), ONpeIe/HB
Maccy, Kak Mepy HHepUHOHHOCTH, ee MOXKHO ObljIo Gbl IO COBMEC-
THTEJbCTBY HCMO/b30BAaTh TAKXKe U KaK Mepy KOJHYecTBa Bellect-
Ba. Benp B MexaHuke HbioToHa Mo/auanuBO mpejnosaraloch, 4To
HHEPILHOHHOCTb Tesaa, a 3HAUUT M ero Maccy, Heslb3si H3MEHHTb
MHaye, KaK MyTeM OTAeJNeHHs] OT Tesa KaKoH-HHGYIb 4acTH WJIH
NPHCOCIHHEHHS K HEMY ADYroro tesa.

— A pasBe 3T0 He BIOJIHE OUEBHUJHO?P

— Her, 310 TobKO ONBITHBIH (aKT, OTKPBITHE HbloTOHOM, HO,
K COXaJleHUlo, He C()OPMYy/IHPOBAHHBIN UM B BHIE OTJEJbHOro 3a-
koHa. BrnipoueM, 0HO ¥ K JyullleMy: NpH oueHb GOJbIIHNX CKOPOCTSIX
3aKOH 3TOT HecnpaBeAauB. He TobKO TeopeTHueckH, HO U IKCre-
PUMEHTaJbHO YCTAHOBJEHO, YTO Macca MEHSIeTCH CO CKOPOCTbIO,
#0 3TO 03HayaeT BCEro JIMUIb YBeJHUEHHe HHEePUHOHHOCTH (H «rpa-
BUTAUHOHHOCTH»), a BOBCE He KosuyecTBa BemiectBa. Korma ka-
TAMUACA OuaanapaHblii mwap (M, Jydlle, JeTSIHH HEHTPOH),
HATKHYBLIMCb Ha HEHOABUIKHBIH, cooOLIaeT eMy ABHIKEHUE, a caM
cCcraHaBJHBAeTCd, TO Macca [epBOro Iiapa yMeHbIIaeTcs, BTOPO-
ro xe Bo3pactaeT. Mbl MOXKeM NPH 3TOM TOBOPHTH O Nepejpaue He-
KOTOPOTo KOJIH4eCTBa MacChl OT NMEPBOro Liapa KO BTOPOMY, XOTA
OBl HU OJIMH aTOM M JajKe HY OJHA 3JeMeHTapHas yacTHLa nepso-
ro miapa Ha BTOpPOH He mnepeckakusaJja. IIpocto, HHEPLHOHHOCTh
OJLHOTO IIapa BO3POCJa 3a CYeT HHePUHOHHOCTH Apyroro. Kak Bu-
UM, TEOPHS] OTHOCHTE/JIbHOCTH AOMYCKAeT MEepexo] Macchl OT O-
HOTO Tesla K APYromy M 6e3 nmeperauu BellecTBa. 3aKOH coxpane-
HHUSI Macchl MPY 3TOM HEYKOCHHTENbHO cOOJ/I0ZaeTcs.

— Ecan Tak, T0 yBequueHHe MacChl CO CKODOCTBIO HE BBIZHI-
BAeT y)Xe BO MHE TOTO BHYTPEHHero npoTecTa, KaK npexie, Korsa
A AyMmaJ, 4To pedb HACT HMEHHO O KOJMYeCTBe BellecTBa.



— Bor B aTtoM-TO ¥ geno. Bece napanoken TeOpHH OTHOCHTENDb-
HOCTH NopaxaloT Haule BooGpakeHHe TOAbKO A0 TeX MOp, NoKa
MB B HUX Kak cjenyer He pasbepemcs. [loagegem ke tenepb UTOT
BceMy ckazaHHOMY. Ecin BecTH paccyXJIeHHE C 3eMHOH TOUKH
3peHus1, To Ha GOpTy KOcMHUyecKoro KxopabJig, NpH OoueHb GOJbIUNX
CKOPOCTSX MMOJIeTa, 3aMeAJIsieTCs TeueHue BPeMeHH, yKOpauuBalor-
€51 MPOAOJIbHBIE pa3Mepbl H yBeJHuHBalTCs Macchl Tej. OnHaKO
IJIs1 maccaxXupoB KkopalJsi Bce 3TU HOpas3uTe/bHbie 3(PdeKTh
APUHIHNHAABHO He HaOnwonaemul. [laccamuphl BnpaBe cudTtaTth
ce6s1 MOKOSILIMMHUCSA M TMO0Jb30BAaTbCsl OOBIYHBIMHM «IIKOJbHBIMH»
3aKOHaMHu (DU3UKH HEMOIBUKHBLIX TeJ.

— A BO3MOXHO JIM NpaKTHYeCKU HaOmonaTh 3O (eKTH TeopHH
OTHOCHTE/BHOCTH, XOTS1 OBl M B CKPOMHBIX Maclitabax npu Takux
CKOPOCTSIX ABUIKEHHS, KOTOpble yKe ceflyac TeXHHUECKH HOCTHIKHU-
MBI? S uMel0 B BULY, KOHEUHO, HaOJIl0JeHHe HX YeJOBEKOM, OTHO-
CHTEJIbHO KOTOPOro KopabJ/b IBHXKETCS.

— K coxanenuio, BeiuuuHa Bcex 3THX 2¢G(eKTOB NpH LOCTYI-
HBIX HaM [OKa CKOPOCTSAX TPaKcmopTa uepecuyp mana. Kak noka-
3LIBAET TEOpHSs, TEMN BPEMeHH, IPONOJbHbIE DPa3Mepbl H Macchl
TeJ M3MEHAIOTCSt B ONMHAKOBOE YHCJO0 pa3, KoTopoe o6o3Hauaercs
6ykBoii K u BhIpaxaercsi popMyJIoii:

1
K_V 1—0d?

rie ¥ — CKOpPOCTb KopabJisl, BbIpaXKeHHasi B A0JAX CBETOBOH CKO-
pocru. Hanpuwmep, v=0,5 o35auaer noJoBHHY CBETOBOH CKOPOCTH,
T. e. 150 ThiCAY KHJIOMETPOB B CeKYHAY. B TakuX «CBETOBBLIX» elH-
HHLAX CKOPOCTh SBYKAa, a 3HAUUT H PEaKTHBHOTO CaMOJIeTa, €O-
CTaBJISIET OKOJIO OJHONH MuAnHOHHON. CoOTBETCTBYIOIEEe 3HAYCHHE
ko3 puuuenta K Boipaxaercs uyucaom 1,0000000000005.

Bo cTO/NBKO UMEHHO pa3 3aMelJsieTcsl TeMIl IIPOLEeCcCcoB, COKpa-
HIAIOTCS pasMepbl M yBeJWUMBAeTCs Macca. JTOro, pasyMeercs,
Jlaxe caMbIMH TOYHBIMH InpuGOpaMyu He OOHapYyXHTb. 3aTO AI%
APOTOHA, KOTOPHIil BBIJIETAeT W3 KPYMHEHLIero B MHPe COBETCKOrn
cunxpodaszorpoHa co ckopoctbio 99,5 mpoleHTa OT CBeTOBOIM,
Koabppuuuent K=10.

— 3HayHT, Macca ero yBeJHUHJACh BRECATEPO U BO CTOJBKO
e pa3 CKaJ/uch Npoao/bHble pasMeprl? OueHb KaJb, YTO HEJAb3H
cecTh Ha MPOTOH BEpXOM — TOTAA NMPONOJIKHTENbHOCTb MKH3HH
BcajJHMKa yBeJauyusaach Obl 4151 3eMHOro Haf/ofatenst B Jecsilh
pas!

— C ye/IOBEKOM TaKO# OINBIT, €CTECTBEHHO, HeoCyllecTBHM, a
BOT C MIO-Me30HaMH HeuTO NOLOOHOe He pa3 yxe HabJofajoch.
Jleno B TOM, 4TO MIO-Me30H, NOXOGHO KHUBOMY CYLIECTBY, HMeeT
Onpefie/IeHHbIl «CPOK JKHU3HU»: OH JKUBET TOJbKO B TeueHue ABYX
MHUKDOCEKYHJ, a 3aTteM pacnajgaercs. Tak BOT OKasbiBaeTcs, 4ToO
APU JOCTATOUYHO OLICTPOM [JBHXKEHWM NPOLOJIKHTENbHOCTL €ro
XKU3HU AJs1 3eMHOro Habmiofarensi YBeJHYUBACTCS B HECKOJ/bKO
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pa3. Ho camas Goablmas cKopocTh, KOTOPYIO YAaeTcs cefiyac co-
o61aTh 3JeKTPOHaM, cooTBeTcTByeT Kot duunnenty K=2000, . e.
Macca TaKOoro CTPEMHTENBHOrO 3JIEKTPOHA NPEBOCXOJHUT yXkKe Mal-
Cy MOKOSILerocst npotoxal

— Tenepb s nauunalo NOHUMAaThb, TOUEMY aCTPOHABTH H3 Ha-
yuHo-(paHTacTHueckoro pomana MaprhiHoBa «KaJsiHcrane» Tak
CHJIBHO CTpPajaju OT YBeJHUEHHS CBOGH Macchl, KOrja CKOpPOCTh
HX 10JeTa npubiu3niach K CBETOBOMH.

— Onsate ta xe ouwHOKa, NPOTHB KOTOPOH s yXKe Npepynpex-
naual Tlaccaxupbl Kopa6ast HUK2ZKOTO H3MEHEHHst Macchl BooGLLe
He 3aMeuvaloT. Beab nmo OTHOLUEHHIO K CBOeMy KopalbJ/il0o OHH He
00/1a1a10T NOYTH HUKAKOH CKOPOCTBIO.

— IlycTb Tak, HO TOrHa OHM BpaBe CYUTATH, UTO 3eMJisd yAa-
JISETCA OT HMX C TPOMafHOH CKOPOCTLIO,

— HecomuenHo.

— A HE faer UM 3TO OCHOBAHMsl YTBEPXKAATb, YTO 3eMHOII LHA
B BCe NpPEeAMEeTH Ha HeM YBEJMYMJH CBOIO Maccy?

— Paaymeercs.

— U urto Temn Bpemenn Ha 3emJe 3ameninics B K pas?

— U ato Toxe.

— Ho BoT TyT-TO MBI M NpumM K abcypay: KHUTENMU 3eMJE
YTBEeDKAAIOT, UTO YMEHBIIHJICA TeMI BPEMEHU Ha paKere, a acTpo-
HaBTBHl C TaKHM K€ OCHOBAHHEM HacTauBaloT, uto Ha 3emJe. Tak
KTO Xe npas?

— U Te, n te. CorsiacHO MPUHUUNY OTHOCHTEJNBHOCTH OAHH H
Te XK€ 3aKOHBbl CHpaBeiIuBbl KaK Ha 3eMJie, TaK U Ha HHepLIHaJb-
HO ABHKYyuleMcs Kopal.se. Hu oaHa M3 3THX ABYX TOUEK 3peHUST
HHKaKHM MpEHMYLIeCTBOM Mepes APYroil He obsanaer.

— Ho He moxeT ke O6HTb, 4TOOL COOBITUS HAa KopalJe pa3Bu-
BaJiiCb MelJsieHHee, yeM Ha 3emJe, a Ha 3eMJie MelJjieHHee, yeM
na kopabuae. Hewmbicaumo Begb, uroGbl A Gbl10 MeHbuie B, a
B menbuie A.

— 3eMHOMY HaO6J/IOfaTeNI0 KaXeTcsl, UTo MeaJeHHee COBep-
maiorcs coOBITHS B paKeTe, a aCTPOHABTY — 4YTO MelJieHHee pas-
BEPTHIBAIOTCS COGBITUS Ha 3emJe.

— Tlouemy BBI rOBOpUTE «KaxKeTcsa»? Pa3Be Helb3d BECTH Ha-
6aonennss 06beKTHBHO, HanpuMep, ¢ MOMOIIbI0 aBTOMaTHYECKUX
npu6opoB?

— HepocraToyHo npocTo HaGAIOAATH ¢ NOMOMIBIO TEJIEBU30PA,
HYXHO elie H BHOCHTb monpaeku Ha s3pdekr Honnaepa, o ueu
yXKe 11J1a peyb, a BeJHYHHA BHOCHMOH MONPaBKH CYLECTBEHHO 3a-
BHCHT OT TOFO, CYHTAETCsi JIM HENOABUIMKHON 3eMJist Wik KoCMHYe-
cKuit Kopab.ib.

— TlonpoGyifite 0OBSICHUTL TaKoi OMBIT: B MOMEHT B3JeTa
BKJIIOUAIOTCS ORMHAKOBLIe OYAMNbHUKH: ONHH — Ha 3eMJe, Apy-
roit — na kopaGae. Kaxapiii 6ynuJbHHK ZOJKEH 3BOHUTbH POBHO
yepe3 yac Mo CE0eMy BpeMeHH. Ec/M OHM 3a3BOHSIT OQHOBpPEMeH-
HO, TO HET HHKAaKOro 3aMefJjeHus. Eciin e 0AUH U3 HHX 333BOHHT
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panplie APYroru, KOrfa TOT He OTCUHTAJ €lle MOJIHBI Yac cBoero
BpeMeHH, TO KaK MOXHO FOBOPHTh O PABHONPAaBHH OYIUJIbHHKOB?
Yro xe Oyner Bce-TaKH NPOUCXOIHTh Ha caMoM Jese?

— BoT TyT MBI H MOZOWIH K OAHOMY M3 «KPaeyroJbHbIX KaM-
Heil» TEOpUH OTHOCHTE/bHOCTH. Kak 3TO HM CTpaHHO, OfHA M3 Be-
AHuafmuX 3acayr DHHIITEliHa COCTOUT B TOM, YTO OH 3ajpaJ cede
HCKJIIOYUTENbHBIH MO HAaHBHOCTH BONPOC: YTO 3HAYUT «OAHOBpe-
MeHHO»? B KakoMm ciyuae Mbl MOXKEM C YBEPEHHOCTbIO CKa3arh,
47O ABa COGBLITHS MPOH3OLULIH B OXUH M TOT K€ MOMEHT BpeMeHu?

— Hy, 370 noHATHO KaxXka0MY, X0Tsl HailTu Oesynpeunyio Gop-
MYJHPOBKY COBCEM He MPOCTO.

— DWHLITENH OTHIOAb He GblJ MeJaHTOM M K CJIOBaM OCOOEHHO
de npuaupancsa. OH oueHb OXOTHO NPU3HABaJ, 4TO €CJAH ABA CO-
ObITHSI MPOU30LIIU B OAHOM MeCTe, TO BONpoc 06 HX OZHOBpEMeH-
HOCTH HHKaKUX CIIOPOB He BhI3bIBaeT. Ho ecau oHU cayuujuch Ha
COAbLIOM YyJaJleHHuH APYT OT ApPYyra, COMHEeHHs BIOJHE eCTEeCTBeH-
Hbl. Benp Kak y3HaTh, MPOU3OLLIH JIM OHH B OJHH U TOT XKe MO-
MEHT BPEMEHH, HJIM OJHO U3 HHX — M KakKoe HMEeHHO — CJAYYHJIOCh
paubwe? He mpasna s, TyT 6e3 oOMeHa KaKHMH-JIHOO CHrHadqa-
MH He OGOHTHCBH, a BCSIKUH curHaJ tpebyer [Jsi CBOEro pacrnpocr-
PaHeHHsh KaKOro-To ONpefesieHHOr0 BPeMEeHH.

—A pasBe Henb3s, XOTs1 Obl B TEOPHH, MPEANONOXKHTb, UYTO
CHTHaJbl PACMpPOCTPaHSIOTCS MTHOBEHHO WJH MO KpaiiHeil mepe
C€TOJb OBICTPO, UTO BPEMEHeM HX pacnpoCTPaHEHHs MOXKHO npe-
HebGperaTb?

— UroObl BeiBeCTH (PU3HKY H3 TOTO TYNMHKA, B KOTOPOM OHa
okasanacbh B KoHue XIX cronerus (o 4em s, KOHEYHO, NMOAPOGHO
paccka3plBath He Oyny), DUHIMITEHHY MPHIIJIOCH MPUHATb CUMO-
Te3y, YTO HHKAKHX CHTHaJ/oB ObICTpee CBeTa B NPHPOJAe He cyHie-
ctByer. Takoe npennosnKeHHe HHCKOJBKO He MPOTHBOPEUHJIO
3IKCIEePUMEHTAbHBIM JaHHBIM (CHIHAJIOB ObICTpee cBera, ACHCT-
BHTEJbHO, HHKTO He 3HaeT), a B HacTosllee BPeMs CHPaBeIH-
BOCTb €ro NOATBEpIKACHA yCNeXaMH TEOPHU OTHOCHUTENbHOCTH. Ta-
KuM 006pa3oM, OJHO U3 BaKHeHINUX ee MOJIOXKEHHH IM1acHT: HHKa-
Koe JelicTBHe OJHOr0 TeJia Ha APYroe He MOXKET HepeiaBaTbCsl B
npoctpaHcTBe ObIcTpee CBeTa.

— A nyasa? Henb3sa passe ee, xoTs Obl B NmpuHuumne, pasor-
HaTh NMyTeM IJIUTENbHOrO NEHCTBHUA YCKOPSAIOWHX CHJI JO Kako#
YroJHO CKOPOCTH?

— Teopusa OTHOCHTE/NBHOCTH 3TOTO He AOMyCKaeT M cama
o0bsACHSIET MoueMy: o Mepe npHOJIMIKEHHS K CBETOBOH CKOPOCTH
Macca CTpeMHTCs K OECKOHeUHOCTH H JaJjbHeiilliee ycKopeHue 3a-
TpynHsiercs. 3se3fa Cupuyc HaXxoAHMTCS OT Hac Ha PAcCTOSHUH
JecsiTH CBeTOBHIX JeT. O ToM, YTO MPOU3OULIO Ha 3TOH 3Be3ge BO-
ceMb JIeT Ha3aj, Mbl B JaHHbIH MOMEHT BPEMeHH B IIPUHIAINE 3HATH
HE MOXEM, TaK Kak HUKaKHe CHrHAJbl 00 3TOM OO HacC euie #He
morsu poiiTH. CocrosiHde €e BOCEMb JieT Ha3aj Mbl BbIHYXKIEHSI
euje TOJbKO MPEACKa3piBaTh, KaK Oydyliue cOOGBITHUsI Ha 3emJe.
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A Ha Te co6biTus, KOTOpHle MpoH30iAyT Ha CHpUyCce yepe3 BOceMs
Jlet, MBI cefluac HEé MOXKeM y»Ke HHKaK NOBJHATb: MOCLIIATL TyAa
C 3TOH LEeblo Kakue-Au60o CHrHaJbl yiKe no3fHo. Kak BHAUM, MH-
HyBILUEe W HacTynawoulee NAeCSITHICTHS B UCTOPHU 3Be3abl Cupiyc
C 38MHOIl TOYKH 3peHUs He MOTYT ObITh, B CYLIHOCTH, OTHECEHb! HH
K NpOULIOMY, HH K GYAYLIEMY: Be[b NPOLLIOE Mbl MOXKeM B MPHH-
uHne yKe 3HaTh, a Ha OyAyllee He MO3AHO elle BJAHATb. CoGbiTHA,
KOTOpbIE NMPOHU30ILJIN HJAH npou3oiiayT Ha CupHuyce B Teuenue yka-
3aHHBIX [BaJUAaTH JIeT, He MOrYT ObITh HH NMPHYMHAMH, HH CJACACT-
BHSIMH TOTO, UTO cefiuac coBepluiaeTcs Ha 3eMJe.

— Ho kakoe Bce 310 HMeeT OTHoOlIEHHe K 3araflodyHoil coBMe-
CTHMOCTH YTBEPKIEHHS «B pakeTe MelJ/eHHel, ueM Ha 3emJe» H
«Ha 3emJe MeLJeHHeH, yeM B pakeTe»?

— Cefivac craser sicio. Mccieaosanne mnpo6JeMbl 0xHOBpE-
MEeHHOCTH npuBeso AsapGepra DiHIUTEHHAa K BHIBOAY, UTO 3T0 —
NOHSITHE OTHOCHTesnbHOe. J[Ba cOOLITHS, OJHOBPEMEHHbIE C TOYKH
3peHusl 3eMHOro HabJonaress, pa3HoBPEMEHHBI I ObICTPO ABH-
XylUlerocsl KocMOHaBTa HJau HaoGopor. OxasbiBaercs, GeccMsic-
JICHHO TOBOPUTb NIPOCTO «B OJUH M TOT K€ MOMEHT BpeMeHHu», a
Hajgo eme o6g3aTeqbHO A06aBUTb — C UbeH TOUKH 3DEHHs (HJH,
KakK ropopsit Gu3HKH, B KaKOil cHCTeMe 0TCueTa).

— Tlo-Moemy, Takoe dyHAaMeHTaNbHOE NOHSITHE, KAK «B OAMH
H TOT )K€ MOMEHT BPeMEHH», NPHHLUHUNHAJbHO HE MOXET U He
JIOJIXKHO 3aBHCeTb OT TOYEK 3PeHHs.

— A He HaxoJHuTe JIM Bbl, UTO U MOHSITHE B TOM JK€ MECTe» ue
MeHee (DyHIAMEHTa/NbHO?

— beccnopHo.

— Ho yx oHo, BO BCAKOM ciyuae, 3aBUCHT OT TOUKH 3peHust
OIHO [es10 B TOM Ke MeCTe» C TOUKH 3PeHHSs XKeJe3HOJOPOKHOID
naccaxupa (Ha TOi »Ke BarOHHOH MoOJIKe), APpyroe — ¢ TOUKH 3pe-
HUfl NYTeBhIX palbouyux (Ha TOM JKe KHJOMeTpe MyTH). DHHLITElH
TOJMBKO YCTPAHHUJ CYLIECTBOBABIUYIO O HEro MPOTHBONOJNOMXKHOCTh
MeXIy OTHOCHTEJNbHOCTbIO MPOCTPAHCTBEHHBIX OTHOLIEHWH u ab-
COJIIOTHOCTBIO BpeMeHHbIX. OJHOBPEeMEHHOCTb CTaja TaKHM MKe
OTHOCHTEJ/IbHBIM MOHSITHEM, KaK H «OJHOMECTHOCTBb>.

— Heapss n1u npeacraButh cebe 3TO XOTh YYTh HATJsiAHee?

— Boo6pasute me:x3pe3qHblll Kopal/ib B AaJeKHX MPOCTOPAX
KOCMOCA — Ha pacCTOSHUM HECKOJbKHX CBETOBHIX YacoB OT 3em-
qu. C kopabJ/eM yCTaHOBJIeHA JBYXCTOPOHHSS CBS3b MO TeJeBuie-
HUIO, TaK 4TO ¢ KopabJ/sl MOXKHO HabJoAaTh CTapTOBYIO MJAOLLAN-
Ky, a CO CTapTOBOH MJIOILAAKM BHAHA BHYTPEHHOCTb KopabJis ca
Bcemu ero npubopamu. C 3em/u BuAeH Aa)ke YCTAHOBJCHHBbIH B
KaOHHe TeaneBH30pP, HAa 3KPaHe KOTOPOTrO PAa3J/MuliMO daxKe U300-
pakeHue, nosyuendoe ¢ 3eM/au (CM. PUCYHOK Ha oGsoxkke). Ctos-
LMe psAAOM C 3eMHBIM Te/J1eBH30POM 4YacChl MOKa3blBAIOT AEBATH
yacoB Beuepa. §I nymalo, Bel MOHHMaeTe, MIOYEMY 3TH K€ CaMbie
yachl Ha MaJIeHbKOM 3KDaHe MOKa3blBalOT TOJbKO TPU 4aca HAHA?

— IloTpe6GoBasioch wWeCTb YaCOB Ha APOXOKAEHHE TENCBU3H-
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OHHBEIX CHIHAJIOB Tyfa M 0GpPATHO: TPH uaca, 4ToGbl n3obpakenne
3EMHBIX YAaCOB JOCTHIVIO KOCMHYECKOro Kopabuifi, U CTONbKO Ke,
uroObl H3oOpaxeHne KaOHHbI BMeCTe ¢ YCTaHOBJEHHLIM B Heil re-
J€BH30POM JOHII0 KO 3eMJIH.

— K kakomy e MOMeHTY BpeMeHH OTHOCHTCS coGoitHe A B
KabGuHe, nabJjioaaemMoe cejfuac ¢ 3eMJn?

— K MoMmeHTy «lIecTh 4aCOB Beyepa Mo 3eMHOMY BpeMeHU»—
Ha TPH Yaca paHblle HeBSTH yacoB Beyepa (T. €. TOrO MOMEHTA4,
Korja Bejercs Hab/ofeHHe ¢ 3eMJ/H) H HA TPH 4aca No3xke Tpex
%3CcoB JAHs (T. €. TOTO MOMEHTA, KOTOPHIH BHIAEH HA 3KpaHe Oop-
TOBOTO TeJieBH30pa).

— OrBer Balll, KOHEYHO, NPABHJAEH, HO TOJbKO C TOYKH 3pEHHs
semublx Habmionateneii, KocMoHaBTH Ke OYAYT HHOTO MHEHHS.

~— Ho nouemy xe? Onu Belb BUISAT U 3HAIOT BCE TO JKe caMoe!

— Ho onu Bnpase cuurtath KopalJib NOKOSHIHMCSH, a 3eMJ/UO
IBIDKYLLefics. A B TPH yaca AHSA 1O 3eMHBIM ¥acaMm 3emas Oblia
6mxke K Kopa6Jio, ueM B JeBATb yacoB Beuepa. [lostomy rtese-
BHU3HOHHBIN CHTHAJ OT 3eMJIH K KopabJio IIes MeHblle BpeMEeHH,
veM OT KopabJsia K 3emJie. 3HaUHT, WIECTHYACOBYIO PA3HOCTL MOKa-
3@Huil 060MX 4acOB HYXHO AEJNUTb He MONOJaM, a Ha ABE HEORH-
HaKOBbIe YaCTH — CKaXeM, CUTHaJ OT 3eMJH K KopabJio e a8a
yaca, a oT Kopabusi K 3emJe — yeThipe.

— Tloxaanyi, Taxk.

— Ho Ttorna c Touku 3peHHsT KOCMOHABTOB coGuiTHEe A Ha KO-
pa6Jie OTHOCHTCA He K IIECTH, a K IISITH 4acaM Beuepa 110 3eMHOMY
epeMmeHd. Kak BHAMM, NMOHUMaHHe OJHOBPEMEHHOCTH 3aBHCHT OT
«TOYKH 3peHHUS» HJH, roBopsl Gosiee CTPOro, OT BhIOOPA CHCTEMbI
otcuera. Ho 3710 eue He Bce. OTHOCHTENBHOCTD O{HOBPEMEHHOCTH
€CTeCTBEHHO BJIeYeT 3a co0oil TaKiKe U BO3MOXHOCTb H3MEHEHH:
NOCJEROBATENbHOCTH [ABYX COOBITHH BO BPEMEHM Ha IPOTHBOMNO-
JIOXHYIO B 3aBHCHMOCTH OT TOYKH 3peHus. JlomycTum, uto Ha 3eM-
Jie IPOU30HIIO KaKkoe-HuOyab cobbiTHe B B no/I0BHHE IHECTOro Be-
yepa. Ciy4u/och JM OHO paHblle HJAH No3Ke cobuiTH A B pa-
Kere?

— C Touku 3peHus HabJaiofareseli Ha 3eMae — paHblie, a €
TOUKH 3PeHHA KOCMOHABTOB — MO3Xe (Bedb B NOJOBHHE LIECTO-
FO — 3HAYUT paHblle LIECTH YaCOB W IMO03XKe MATH).

— Bort BuauTe: KoTopoe H3 JBYX COOBLITHIl NIPOH30OHIIO PaHb-
e, a KOTOpOe Mo33Ke APYroro, 3aBHCHT OT TOYKH 3peHus. [loato-
MY-TO ¥ HET NPOTHBOPEUYHS] MEXAY MHEHHEM KOCMOHABTa, UTO 3BOH
KopaGenbHoro GyIHJbHHKA NPEXIIECTBYeT 3BOHY 3€MHOrO, ¥ Hps-
MO [POTHBOMOJIOXKHBIM YTBeDXKJeHHeM HabJonarens Ha 3emJe.

— 51 oxorHo nopepuJs 6bl PHU3UKAM, HO MEHS OUCHb CMYLUAlT
Takas Mbic/b. JlomycTHM, 4TO OZHO COGBITHE — BBHICTPEJ OXOTHHU-
Ka, Ipyroe — paHeHnHe nTHOBL Tak 4To Xe 3To Takoe noJydaer-
CsI: C TOYKH 3DEHHsI OHHOTO (p}3HKa, OXOTHHK ClepBa BBHICTpEJ/IH,
a nOToM myJs Nonaja B NTHIY, a C TOYKH 3PEHHs JAPYyForo —
cnepBa nmyJd nomaJja B ITHLY, a 3aT€M yXKe [0CaeA0Bask BHICTPEl

14



OXOTHHKa? M s JOJIXKEH ellle NPH TOM CYHMTATh pacCCyXIeHHdA
0Goux (GHU3UKOB pPaBHONpPaBHbIMHU!

— Ilono6GHoe Bo3pakeHue NpeiBHAe] eme cam DHHIITEHH U
onposepr ero. Kak Moxer GbiTh CTPOro JOKa3aHo, OOMEHSTbCA
MecTaMM BO BPEMEHH MOTYT TOJIbKO TaKHe COObITHSI, KOTOpbie He
SIBJIAIOTCA APYT A APYra HH CJAeACTBHEeM, HH npuunno#. Hanpu-
Mep, C ubell-HuOyab TOUKH 3peHHs coObiTHe A, KOTOpoe npou3on=
net uepes roj Ha CHpHyCe, MOXKeT NpejllecTBOBaTh CoGuiTHIO B,
KoTopoe ceiiuac cosepiuaercsi Ha 3emJae. Ho Kak Mbl yxxe ormeuya-
JIH, COOBITHSt 3TH NPHHUHNHAJILHO HE MOTYT HAXOLMTLCA MEXAy
co6eil B MPUUHHHON CBSI3U: Bejb 33 TOA HHKAKOM CHTHAJ H HHKA-
koe BosjeiicTeie or 3emau o Cupuyca He JHORJET.

— Hycrp Tak. Ho B cBSI3M ¢ 3THM y MeHs1 BHOBb BO3HHKJIO
elle OJHO BO3pa)keHue, KoTopoe g Gbl1o ynyctua. Jonycrum, oa-
Ha pakera yjaJsercsi OT 3eMJH CO CKOPOCTbIO, COCTaBJsouLei
80 npoueHTOB CBETOBOH, a Jpyras JIeTUT C Takoi ke GbicTpoToli B
apyryio ctopory. C Kakofl )Xe CKOPOCTbIO YJHaJ/floTCd OHH APYT
oT apyra?

— C ToukM 3peHus 3eMHOro HabGmiogareiss — 160 npouenros
CBETOBOH CKOpOCTH, T. €. 480 ThlCSI4 KHJIOMETPOB B CEKYHIY.

— 3HauuT, A5 Nacca)KUpoB OJHOH paxeThl Apyras MUHTCA
GricTpee cBeta?

— HenpasuipHo: 5 JHHIb CKa3aJ, 4YTO 1J1s 3eMHOro HalJjioza-
TeJIsl PACCTOSIHHE MEXKAY pPakeTaMmM 3a KaxkKAylo 3eMHYI0 CeKyHaY
yBennunBaercst Ha 480 Thicsu 3eMHBIX KuJjomerpos. Ho y nacca-
JKHPOB NMePBOH pakeThl — Jpyrue CEKYHJbl, APyrHe KHJIOMETPB,
HHOEe NOHHMaHHe ofHOBpeMeHHoCTH. [losToMy oHH oueHAT Gbi-
CTPOTY yAaJieHHs OT HMX BTOPOHl pakKeThl NpHOJIH3UTEeNbHO B 292
TBICSTYH KHJIOMETPOB B CEKYHHY, YTO MEHbllie CBETOBOH CKOPOCTH.

— TlocaeaHee HegoyMenue. Ecau Bce pasjuuue B TeueHue
BPEMEHH 3aBHCHT OT TOYKH 3DEHHs, TO NMpaBhl JH NHcaTesu-pau-
TACThl, KOTJla OHH ONHUCHLIBAIOT BO3BpalleHue Ha 3eMJI0 NMOUTH He
MOCTapeBIIHX B MYTH KOCMOHABTOB M BCTPeUy UX CO CBOHMH ja-
JIeKHMH NOTOMKaMH? Bo3MOXHO J1H, npoBels B KOCMHUECKOM [1V-
TEIIECTBHH C OKOJIOCBETOBBIMH CKOPOCTSIMH HECSITOK JIeT, YBHUJIETh
N0 BO3BpalleHHH Hally 3eMJ/I0 TaKoH, Kakoil OHa CTaHeT yepes
ThICAYeNeTHE?

— Ecsau ne npugupatecs K nudpam M He KacaTbCsl TEXHHUe-
CKHX BO3MOXKHOCTEH JOCTHXKEHHS CTOJNb FPAaHAHO3HBIX CKOpocrell,
TO B IIpUHLHIE TAKOH 3((eKT BO3MOKEH,

— Ho Bexb Bce 3TO NOHSITHO TOJNBKO C TOYKH 3PEHHT OCTAIO-
wuxcss Ha 3emJje. OHU cuMTaloT Ce6sl HEeMOABHKHBIMH, a KOCMO-
HaBTOB — MUAIUHMHCH, HO3TOMY-TC, MOJ, KOCMOHABTH OCTAIOTCS
CPaBHHTEJIbHO MOJIOABIMH, @ HX COOTEYeCTBeRHHKH crapewrt. Ho
pasBe Mbl He BIpaBe CTaTb H Ra TOUKY 3DEHHS CaMHX KOCMOHAB-
10B? OHH-TO MOTYT CYUHTATh NOKOSLIMMCS CBOH KOPaliib, a JABHIKY-
uefics — 3eMJI0, H TOrAa A0JIIYI0 MOJOAOCTb AOJMHBI Kak Oyi-
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TO Obl COXPAaHUTL OCTalolIuecss Ha 3eMJe, a KOCMOHABTHl €TapeTh
GHICTpee.

— 1 ¢ camoro Hauasna noAgyepKuBaJ, UTO MPHHUUN OTHOCH-
TeJbHOCTH IPHMEHHUM TOJbKO K HHEPLUHAJbHOMY [ABHMKEHHIO. —
paBHOMEpHOMY, NpaMoOJHHellHOMY H 06e3 BpauleHusi. Takoe, u
TOJIbKO Takoe JBHXKEHHe He OOHApyKHBAeTCS HUKAKHMH Cpeact-
Bamu. OnHaxo, JeTs HHEPUHA/NbHO, KOCMHYECKH! KopabJb He cMor
6bl HUKOIA BEPHYTbCS, U NMPOTHBOpeunsi Obl He BO3HHKJO. [t
BO3BpalleHusi Ha 3eMJio notpeGyeTcss Pa3BOPOT, HapyLIAIOLLHl
PaBHOMEPHOCTb HJIH NpSMONUHENHOCTb ABUXKeHUus. [1pu takux ye-
JIOBUSIX HeJb3sl yXe TOBOPHUTb O POBHONPABUH MABYX TOYeK 3pe-
uusi: 3eMJIsl He MojBeprasach yCKOpeHHsM, KopabJb xe ux o6a3a-
TeJbHO HCMBITBIBAJ. [leTasbHble pacyeTsl MOKa3bIBAIOT, YTO ObICT-
pee cTapeer Bceraa TOT, KTO ABHKeTCS HHepuuaabHo. Kpame To--
ro, Ha X0 BPeMeHH BJHSeT elle H npeOblBaHHE B TPABUTALUOHHBIX
NOJfAX, HO 3TO YK€ OTHOCHUTCSI He K CHelHaJ]bHOH, a K oblieli Teo-
pPHU OTHOCHTE/JbHOCTH, @ Mbl YCJOBHJIMCH CErofisl Q Heli He TORO-
PHTb.

— B 3axawouenue xotesoch Gbl TOJNBKO €lle Y3HATh O 3HaMe-
uuToil popmyJe DitHwrelina E=mc2

— Ecnu nepeBecTH Tes0 M3 COCTOSIHHS MOKOSI B COCTOSIHUS
GHICTPOrO0 OBHIKEHMS, TO Macca ero yBeJHUYUTCS HAa KaKylo-TO Be-
anuuHy Am. OkasbiBaetcs, 3TOT NPHPOCT Macchl Am MPONOPLUO-
Ha/JileH KHHETHUYECKOH SHepruH JBUKYLLErocs teda Ly, o

E
Am = _%‘L :

rie ¢ — CKOpocTb cBeTa (4ueMm ObICTpee NBHKETCH TEJO0, TeM GOJbs
Lie ero KMHeTHyecKkas SHEPrus U TeM 3HauuTesbHee NPHUPOCT Mac-
col). Ho macca tena MoXKeT yBe/IMUHBATBCA TaKKe H B TOM CJy-
yae, KOrjla OHO, OCTaBasiCb B IMOKOe, HAarpeBaeTcst 0 OUeHb BHICO-
KOH TeMmIepaTypbl, B 3TOM CJayuae BCJaeACTBHe ObICTPOro XaoTuue-
CKOTo JBHKEHHs COCTaBJSIOLNX ero MoseKkyJ. [1pu atom npupocr
o6Leil Macchl BCEro Tes1a NPONOPUHOHAJIeH YBEJUYEHHIO ero BHYT-
peHHell SHePTUH NPH HarpeBaHuu. DAHIITEHH YCTAHOBHJ, YTO MOJ-
Has macca m J000ro Teja B ONPele/NeHHOM COCTOSHHH MpONop-
LHOHaJ/bHA ero MoJiHou sHepruun £:

HITH

E = mc2,
npuueM Beauuuna E BKJIOYaeT BCe BU/IBI SHEPrHHU, KaK y¥XKe H3-
BEeCTHble HaM, Tak H Te, KOTOpble OyayT KOrga-nu6o OTKPHITH B
OynyweMm. B stom rpomanHoe npakTtiueckoe 3HauyeHue atoii Qop-
MyJbl KaK KOMNaca HayuyHblX HCC/JeNOBaHHH.

— Kaxkoe xe KoJHuecTBO HePruud COOTBETCTBYET KHJIOIPaM-
MYy Macchl?
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— 25 MWAIHapAOB KHJIOBATT-4aCOB — TOpasfo Oousiblue, yeM
nawot Bee anektpocranuuu CCCP 3a mecau.

—~~ 3HAUHT, KAXKAbI KHJIOrpaMM Macchl MoKeT ObITb NpeBpa-
HIeH ‘B TAKOE KOJ10CCAJbHOE KOJHYECTBO SHEPrHH?P

— Hesb3sa roBopurb 0 npespallleHdd Macchl B 3HEPTHIO HJH
o6partHo. Ecau Gbl 3TO NEMCTBHTENbHO MMeJ0 MECTO, TO yBeJHue-
HMe 3Hepruy 06s3aTebHO CONPOBOXKAa0Ch Obl COOTBETCTBYIOLIYM
yMeHbUIEHHEM MacChl, TOFAa KakK ¢opmyaa E=mc? neykocHUTEN b-
HO TpeGyeTt, yToOb 0Ge BeJHUHHBI YMEHbIUAJUCh WM YBeJHUHBA-
JIICh OJJHOBPEMEHHO.

— Tak kak e caefyer Toraa IOHHMaTh QopMyay DiHi-
Telina?

— Kakum 65l cnocoGoM Mbl HY TOBBICH/IN 3HEPTHIO, T. €. pa-
60TOCHOCOGHOCTb Tesla, Mbl 3THM CaMblM HeH30EKHO YBeJIHYHM i
€ro Maccy, T. €. HHepUUOHHOCTb. Hanpumep, ropsiyasi rups uHep-
HHOHHEE XOJIONHOM, 3apsKEHHbI aKKYMYJsTOP HHEPLHOHHee pa3-
PSKEHHOro (NpakTHYeCKH pa3/nuHe 3TO OYeHb MaJso, MOTOMY UTO
Mbl OGBIUHO HMeeM AeJ0 ¢ HeAOCTaTOYHO OGOJIbLIMMH KOJHYecTBa-
M SHEPTHH).

dakTHyeckd Macca M 3HepTHS] OKa3blBAalOTCsl He JIBYMS He3a-
BHCHMBIMH XapaKTePUCTHKaMH OJHOTO M TOTO Xe TeJa, Kak 3To
CYUMUTAJOCh paHbllle, a €IHHOH (PH3HUECKON BeJIMUYHHOH, KOoTopaz
XapaKTepH3YeT TesI0 KaK CO CTOPOHbl €ro HHEepPIHOHHOCTH, TakK U
€ TOYKH 3peHHsI ero cmocoGHOCTH coBepliaTh pabory.

Pasnuune B YUC/IOBBIX 3HAUEHHAX IHEPTHH ¥ MACCHl OJHOTO
Testa OGBSCHSIETCS TOJMbKO TEM, YTO JHEPrHI0 H3MEPSIOT B JXKOY-
JsiX, Maccy e — B kusorpammax. Ho crour usmeHutp cucremy
eNUHNL, IPHHESAB CBETOBYIO CKOPOCTb 33 eIHHHIY CKOpocTH (¢=1),
KaKk JaXe U yHC/JeHHble 3HaueHHs E U m MOJHOCTBIO COBMANYT.
IlosromMy He TNPUXOAUTCS YAUBJATHCS, YTO (DH3UKH BHIPAXKAIOT
HHOT/[a HEPTHIO B KMJOTPaMMaXx, a Maccy B JKOYJISX,

— A ocraercs iy B cuJie 3aKOH COXPaHEHHs Macchl U 3aKOH
COXpaHeHUs! 3HepPruu?

— Ouny cnuBalOTCS Tenepb B OJHOM 3aKOHe, Tak Kak peun
uleT, B CyUIHOCTH, 06 ONHON H Tol e BesnunHe. Paccmorpum ¢
5TOH TOYKH 3PEHHS] H3BECTHYIO TEPMOSIAEPHYIO peakluio:

D+ T=He+n.

3nech D o3nauaer mefitepuil (T. e. TSXKeJbll BOJOPOJ C aTOM-
HeIM BecoM 2,015), T — tputuii (T. e. ente 6oJjiee TSKEAbI H3OTON
BOZOpOAA ¢ aToMHBIM Becom 3,016), He — reauit ¢ atomMHbiM Be-
com 4,003, a n — HeliTpoH (ero aToMHbl#l Bec pabHsiercsa 1,009).
Tloncuuranite, noxanayiicra, MacCy HCXOJHBIX BeleCTB A0 peak-
LHTH.

— 3to npocro: 2,015+3,016=5,031. ITate rpammoB u 31 mua-
JUTPAaMM, €C/IH B DeakiMi0 BCTyNmaeT IO OJHOMY TpaMM-aToMy
KaXkjloro BElLeCTBA.

— A Tenepb onpeje/uTe Maccy MPOAYKTOB PeakLHH,
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— Crosp ke npocto: 4,003+ 1,009=5,012. ITatp rpammos &
12 mMunaurpammaMi — Ha 19 MHUIIMrpaMMOB MeHblle, YeM BBIIO
BHayaJse. Kyna Ke oHH HEeBaJjIHCh?

— B pe3ysbrate peakuun 00pa3yiorcsi He NOKOsI(Hecs, a
cTpeMuTebHO ABHXKYylHeca dacTHubl. [lostomy u macchl Hx He-
CKOJIbKO GoJiblile, YeM Macchl MOKOs, 3HAUEHHS KOTOPHIX sl BHINH-
can u3 Tabjiul, — CKa)eM, Macca JeTsuux Hefitponos 1,025, a
ABuKywMxca atomos renus 4,006, Torma obumias macca mponayk-
ToB peakuuu 4,00641,025=5,031 B noJHOM COrJacHH C 3aKOHOM
COXPaHEeHHsd MacChl — HEPTHH HHYYTb He OTJIHYAETCS OT MAacCHl
ncxoJHblx BemecTB. Ho Koraa, 8 pesysibrare coynapeHuit, npoayx-
Thl peakLUHH PasfafyT CBOI0 KHHETHUECKYIO SHEPTHIO MOJeKyJ/aM
OKpY2Kalollled cpelpl, HX Macchl YMEHbIIATCH 10 Macc MOKod, T. €.
JO BbIUHMCJE€HHOro HaMH 3HayeHus 5,012 rpamma. [lorepsinnbie
19 MunurpaMMoB Macchl pPacnpefelsiioTcsl MeXAY MOJIeKyJaMHu
OGKPYKaIOHIMX TeJs, MacChl KOTOPHIX BCJAEJCTBUE TEMJIOBOTO jBUIKe-
HHS1 COOTBETCTBEHHO BO3DACTYT.

— DT0 HamOMHHAeT MHe nepefauyy Macchl Ges mepegaud Be-
IIeCTBA NPH CTOJKHOBEHHH IIAPOB.

— Cosepuwerno sepHo. Ho pas x okpyxkawouum resam nepe-
o 19 MUAIHrpaMMOB Macchl, TO 10 3aKOHY JHHINTEHHA K HUM
nepemio Takxe 1 19 MUIJIHTPaMMOB 3HEpruH, YTO COOTBETCTBYET
NPUMEPHO NOJMHJ/JIMOHY KHJIOBaTT-uacoB. Takum oGpasom, «mno-
TepAHHbIe» 19 MHIJIMrpaMMOB—«aedeKT MacChi»—BIOJHe onpe-
HeJqIoT sHepreTHueckKuit s¢gpexkr peakuud. Ilpu cambix 0GBHIUHBIX
XHMHYECKHX peaKUHUsiX, HaNpHMep CropaHusi yris no ¢opmyJe

C + Oy = COq,

HMeeT MecTo, B CYUIHOCTH, TO Xe camoe. Macca oGpasyio-
Ierocst MpH 3TOM TOPsUEro Yr/jekucJoro ra3a CcoBmagaer ¢ Mmac-
COHl MCXOJHBIX BellecTB B TOYHOCTH. Ho Korga ras ocrtelHeT ¥ MO-
JIEKYJIBl €ro, MoTepsB CKOPOCTb, YMEHBUIAT H CBOIO Maccy, o6u[as
Macca OKaxercs 4yTb MeHbllle, UeM CyMMa Macc CrOpeBIlero yris
u gucjopona. TosabKo pasiuiuHe 3TO MNPAKTHYECKH HE3aMeTHO,
TaK Kak sHepretnuyeckuit 3¢dexr s060# XHMUYECKOH peakuuu Ajis
3TOro CJHMIIKOM MaJ. YToOBl yBEeJUUUTh €ro, Hajo MepefiTh OT Xu-
MHYECKHX IMpeBpallleHuil K sJEPHBIM.

— A ecTb 111 TeopeTHYECKHIF Npejes SHepreTHYecKoMy s dek-
TY KaKuX OBl TO HH GBIJIO peakLuit?

— Koneuno, ectb, 1 TeOpHsI OTHOCHTEJIBHOCTH €0 HaM TOYHO
ykasbniBaer Benp o6uiuit 3anac sHepruu HCXOJHBIX BeLLECTB Onpe-
JleJIsieTCst MX MAacCOd, Tak uTO M3 OJHOTO KWJIOrpamMma Kakoro Gl
TO HH GBLJIO «2HEPTEeTHYECKOTO ChIPbs» GOJbLIE OHOTO KHJAOTPaM-
Ma, T. €. 25 MUIIHapAOB KHJIOBATT-UaCOB, SHEPTHH He TOJYYUTb.

— A HaCKOJbKO MBI MOXeM NPUOJAUBUTLCA K 3TOMY TeOpeTH-
YecKoMYy npejeny?

— Kak mbl ToNBKO 4TO BHASJH, fake TepMOsiAepHast peaKuus
JlaeT TOJbKO 19 MHJIMTPaMMOB HEPTHM HA KaxAable 5 rpaMMoB
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«ropiouero» — mexee nosnpouenra. Ho GpusuKu yKe sKcnepumen-
1anbH0 HaO0JIONAIOT PeaklHH, B KOTOPHIX OCBOOOXKAAWOTCH MNO.I-
HocToio Bce 100 mpoueHTOB 3HEPTHH BCTYTFAIOIIMX B PEAKUHIO Ha-
THI. DTO TaK Ha3biBaeMble PEaKUUH AHHUTUAAUNHA YACTHL ¥ aGHTH-
yactuy. Hanpumep, npu CTOJKHOBEHMH 3JEKTPOHA H MO3UTPOHA
{T. e. HOJOXKHUTEAbHOrO 3JEeKTPOHA), 3Ta Napa uyacTHI Npespa-
aeTC B ABAa KBaHTa ramma-ayuefl, T. e. B ABa (oTOHA:

9JIEKTPOH - IO3UTPOH = doton + ¢oioH.

Ilpu 3TOM, KOHEYHO, HEYKOCHHTEJbHO BBIMOJHAIOTCS 3aKGHHI
coxpaHeHusi: Macca (a cJefoBaTe/bHO, H 3HEPrus) BO3HHKAIOHIMX
tdoToHoB pasusiercsi ofuiei Macce (MM, COOTBETCTBEHHO, 3Hep-
ruy) HEYe3HYBUIUX 3jeKTpoHa u no3utpona. Ho sueprus ramma-
Jyuell Jlerko MoxeT ObiThb MO JKeJaHHIO NpeBpalleHa B JIOGO#
ApYroii BUA SHEPTHH U HCMOJMb30BAaHA MO HAa3HAYEHHIO, TOTAa Kak,
HanpuMep, y 3JEKTPOHa BCerja COXPaHsercs OCTaTouHas JHCp-
THS, COOTBETCTBYIOLASl €TO Macce MOKOos.

— A passe .15 (OTOHOB ramma-1ydyel 3To He CnpaBeAnHBO?

— @oTOHBI 00/1a1a10T TON 3aMeyaTeNbHOl CIOCOGHOCTBIO, 4To
OHU BCeraa JABHIKYICS CO CKOPOCTbIO cBeTa ((OTOHBI Belb U ecTh
CBeT, BUAUMBIA WJIH HEBUAMMBIH). A CKOpPOCTH CBeTa COOTBETCT-
ByeT GeckoHeyHo GoJibiuoe 3HaueHue Ko3(uuuenra K. Caenosa-
TeJIbHO, B CJyyYyae OCTAHOBKH (POTOHA Macca ero yMeHbUIUJaach Ot
B HeCKOHeUHOe YuCJO0 pas, T. e. Ao Hyas. Ho 370, koHeuHo, nonpo-
€Ty O3Hauaer, 4To (OTOH, MOKA OH CYLIECTBYET, HE MOXeT JABH-
TaThCs MHaye, KaK c ObICTPOTON cBeTa. DTO — XapaKTepHas oco-
GeHHOCTb YaCTHL C HYJeBOH Maccoil MOKOsd, K KOTOpbiM, Kpome
(OTOHOB, PTHOCATCA elle HEHTPHHO.

— Bo03MOXHO JH nNpakTHYECKOe HCIO/Ab30BaHHE peaKUUH ah-
HUTHJIAUMH L5 NOJYyYeHUs] SHepPTuu?

— Iloka 4To HeT, TaKk Kak B AOCTYNHOI HaM ceiiyac uyacrH
BceaeHdol ecTeCTBEHHBIX «MECTOPOMKAEHHI» IIO3HTPOHOB HHUTAE
He oOHapy»keHo. MckyccTBeHHOe XKe ux nonyuenue rpeGyer sarpar
He MeHbIIero, a NPakTHYeCKH ropas3fo OO0JbUIEro KOJHUeCTHa
3HEpruH, YeM MOsKeT ObiTb NOTOM [OJYUYEHO B pe3y/bTaTe peak-
unn aHuuruagupd. Tem He MeHee (paHTacTaM OTHIOAb He BO30pa-
HAETCSA CTPOMTb CMeJIble MJAHbl NPAKTUUYECKOTO HUCHONb30BaHUSE
3TOrO NPHHUKIHA/IBHO CaMOT0 3P(PEKTHBHOTO HCTOUHUKA FHEPTHI.
B03MOXHOCTb TOUHO OUEHHBATH Halepei pPasjHubble HCTOMHHKM
SHEPTHH — OjIHO H3 NPAKTHYECKH CaMbIX [OJE3HBIX MPHMEHEHUH
CIIEUHAAbHON TEOPHH OTHOCHTEJbHOCTH.

— I1paBu/IbHO JIM A1 MOHSAJ, UTO MO CBOEMY OCHOBHOMY COACD-
JKAHUIO 3Ta Teopusi MOrJa Obl ¢ MOJIHLIM NpaBoM ObITb Ha3Baua
«(H3HKOMA OKOJIOCBETOBBIX CKODOCTE»?

— C «notpebuTtenbeKoily TOUKH 3peHus — na. Ho ecau sarna-
HYTb I/1y0#Xe, B JIOTHYECKYIO TKaHb CAMOH TEOPHH, H NO3HAKOMHTb-
Csl He TOJIbKO C €C KOHEUHBIMH Pe3y/ibTaTaMH, HO TaK¥Ke H ¢ pyko-
BOASILUMH HJesiMH, TO COJeprKaHue ee okaketca Goraue. 10 —
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§m3nueckoe yueHHe 0 BpEMEHH W MPOCTPAHCTBE, MOTOMY 4TO H3Ma-
fleHNe Macchl ¢ U3MEeHeHHeM CKODOCTH, 3aMe/JieHHe MPOLeccoB H
€OKpalleHue pa3MepoB — BCE 3TO JHIIb NPOSABJEHHS OTKPHITHIX
DUHIITEIHOM YIMBHTE/bHbIX CBOHCTB BpPEMEHH M HPOCTPAHCTBA.
Ho pasrosop 06 3TOM BBIXOZMT 3a paMKH HaweH Gecembl, U s
EPOCTO COLWIIOCh Ha MOMYJASIPHYIO JIUTEPATYPy, PAcCIOJNOKHB o€
€AUCOK B NOPSIAKe HapaCTaHus TPYHLHOCTH (ApHYeM Iaxe camas
€A0XKHASA M3 3TUX KHUT QOCTYMHa AJd JN10003HATeJbHOro 4yutaTte-
Jin, He UMEIOLIero crelHanbHON NOATOTOBKH).

&. A. Jlanpay, 0. B. Pymep. Uto Takoe Teopus oTHocHTeanwocTH. M., 1959,

K). M. Cokonosckuil. Teopusi OTHOCHTENBHOCTH B 3JE€MEHTAPHOM H3JIOXKEHHH.
XapbkoB, 1960.
A. Ii. )XykoB. Beejenne B TEOpHIO OTHOCHTeLHOCTH. M., 1961.

OT PEJJAKTOPA

3 npuBeneHHBIX aBTOPOM Tpex pabor HauGoJiee lONyJsipHa
peGoJsiblliasi KHHXKKa, HanucaHHas Jaypeatom Jlenuuckoid u Ho-
Geneckoil npemuil akagemuxkom JI. J. Jlangay u npodeccopom
IO. B. Pymepom «YTo Takoe TeopHusi OTHOCHUTENbHOCTH». B Giie-
crailel U OCTPOYMHON (popMe aBTOPHI 3TOH KHUKKH, He HOJIb3ysiCh
HH OXHOH (OpMYJIOf, 3HAKOMST UMTATeNell C TeopHEH OTHOCH-
TEJLHOCTH, MO HX CJAOBAM «PAacKpbiBaWOILeH yAMBHTENbHBIE €BOIi-
C€TBA OKPYIKalOUlero MUpa — CBOHCTBA, KOTOpble YCKOJAb3aIOT OT
Hac NpH NEpPBOHAYaJbHOM, TOYHee — IPH LOBEPXHOCTHOM H3Y-
YEHHE>.

O 3anaue, nocraB/eHHOH aBTOPAMH TNpPH HANUCAaHUU 3TOH
EHHJKKH, JlaeT NpeACTaBJeHHEe COCTaB/eHHad HMH aHHCTalHs, Ko-
TOpasi IPUBOJUTCS HUIKE:

«C MOMEHTa c03[1aHWsI TEOPHUU OTHOCHUTEIbHOCTH AJsbGeproM
DitmwelinoM MHHYyJo cBbille 50 Jer. 3a npoiuenuiee Bpems 3Ta
Teopus, KasaBlliascs KOrZa-TO MHOTMM NapaJoKCasJbHOH HIpoii
yMa, npeBpaTu/Jach B OAHH H3 KPaeyroJbHLIX KaMHell (H3UKH.
CoBpeMerHast (pu3uka 6e3 TEOPHH OTHOCHTEJBLHOCTH HOYTH Tak
Xe HEeBO3MOXKHA, KaK (e3 MpeAcTaB/eHHss 00 aToMax H MOJEKY-
nax. TpynHo naxe mepeuucjauTh Bce Te pasHoobpasHule ¢usuye-
CKue $IBJI€HMSl, KOTOphble Hesb3sl OblI0 Obl O6BACHUTH 6e3 TeopHU
OTHOCHTeJbHOCTH. Ha ee OCHOBaHHMH CO31I0TCSl TaKHe CJIOXKHbIE
HpUGGCPBl, KaK YCHJIHMTEJIH <«3JE€MEHTapPHBIX» YacCTHL, PacCUHTHI-
BaIOTCH silepHbie PeakLUuH U T. A.

K coxaJeHito, 01HAKO, TEOPDHsSI OTHOCHTEJIBHOCTH OUEHb MaJo
H3BeCTHA BHe y3KOro Kpyra cnenuanuctoB. KoHeuno, ata Teapus
DPUHAMJIEKUT K YUCAY «TpYyAHBIX». M Henb3a TpeGoBaTh OT He-

20



¢usnka cBoBOAHOro OOpalieHHs ¢ e€e HOBOJBHO CJOXKHBHIM Ma-
TeMaTHYECKHM annapaToM.

TeM He MeHee MblI oJlaTaeM, YTO OCHOBHBIE MpEICTABIACHUE U
MACH TEOPHH OTHOCHTEJBHOCTH MOTYT OBITh H3JIOXKeHBl B (opae,
AOCTYNHO! [AJIsi MOHHMAHHMA AOCTATOYHO WIMPOKOIrO Kpyra uura-
TeJsel.

M-&I HajeeMcsl, UTO UHTATEJIO, KOTOPHI MPOYTET HaUly KHHTY,
yKe He CMOXKeT MPHHTH B TOJIOBY MBIC/b, YTO TEOPHS OTHOCH-
TEJNbHOCTH CBOIHTCH K YTBEPXKAEHHIO, AKOOHI «Bce B MHPE OTHG-
cutesqbHo>. HaoGopoT, OH YBUIHT, YTO TEOPHS OTHOCHTE/LHOCTA,
KaK M BCsAKasl npaBujibHas (H3HUecKas TeOpHs, €cTb ydeHue o6
00BbeKTHBHOH MCTHHE, HE 3aBHUCSIIEH OT XKeJaHHi W BKYCOB KOro
66l To HU Gbl10. OTKa3aBLIMCh OT CTapbIX MpejacTaBJeHuil o npo-
CTpaHETBe, BPEMEHH M Macce, Mbl TOJbKO I1y0iXKe NPOHUKIU B TO,
KaK MHP YCTPOEH Ha CaMoM JeJsie».

Kuuxga JI. . Jlangay u.lO. B. Pymepa untaercs ¢ saxsa-
TBIBAIOI{UM HHTEpPECOM M, HECMOTpPSl Ha CBOH MaJsblil o6beM (Bce-
ro 61 cTpaHuua), gaer MoJHOe NpejcTaBJjeHue 00 OCHOBHBIX BG-
Hpocax, pacCMaTpPUBAaeMbIX TeOpHeH OTHOCHTEJIbHOCTH.

ABTOpBL ITpeAnocJasH H3J0XKEHHIO B KauecTBe 3nHrpada us-
BecTHbie BbicKa3biBaHus B. M. Jlenuna:

€...0CTaeTCs] HECOMHEHHEIM, YTO MeXaHHKa Oblla CHHUMKOM ¢
MeJIeHHBIX JBHMKeHUil, a HoBas (PU3HUKA €CTb CHUMOK C FHTFdHT-
CKH GBICTPBIX pealbHBIX ABHIKEHHH...

«/I3MeHYHBOCTb YeJIOBEUECKHX [IpencTaBJeHH# o0 NMpocTpaHcr-
BEé M BPEMEHH TaK XKe MaJo ONpoBepraer 0GbeKTHBHYIO peaib-
HOCTh TOTO M JAPYroro, Kak H3MEHUMBOCTb HAayUHBIX 3HAHHIA O
cTpoeHHH M (hopMax ABHIKEHMsS MaTeDUH He ONpoBepraer oGbek-
THUBHOI peasIbHOCTH BHELIHETO MHpPa».

Kuura 0. U. CokosioBckoro «Teopust OTHOCHTEJILHOCTH B 3Jie-
MEHTAapHOM HM3JIOXKEHHH» BBILLIA MOA pefaKuHeil uneHa-Koppec-
nougentra AH CCCP WM. H. Jlubwuna B Xapbkose (M3gareds-
cTBO XapbKOBCKOTO TOCYJApCTBEHHOTO YHHBEPCHTETA HMEHH
A. M. Toppkoro). D10 OGWHPHBI TPYA, H3JAralomuil B momyJsip-
HOit (popMe TaK Ha3pIBaeMyIO YacTHYIO, HJH CHELHa/bHYIO, Teo-
PUIO OTHOCHTEbHOCTH.

B nepsoil rnaBe aBTOp 3HAKOMHT YHTaTes]eil ¢ HCTOKAMH Teo-
puH oTHocUTedbHOCTH. OH pacckasblBaeT O CHCTEMAX OTCueTa,
npuHUuine orHocutenbHocTH Ianuies, sddekre Honmaepa, ssek-
TPOJHHAMHYECKHX CHJAaX M HEMOCTOSIHCTBE MAacChl.

B npocaenymoumux riapax paccMaTpHBAIOTCA BONPOCH PeJIsTH-
BUCTCKOTO MNOHMMAaHHsl OLHOBPEMEHHOCTH, mpeoGpasoBauus Jlo-
peHua, peastuBucrckuil a¢pdexr Jonmaepa.

[Tonpo6ro u3/10XeHbl BOMPOCH B3aHMOCBSI3H MacChl M 3Hep-
THUH, PEIATHBUCTCKOH AMHAMMKH, CKOPOCTeH, NpeBBILIAIOUHUX CBe-
TOBYIO, U T. Ji.

OnHa u3 riaB NOCBSLIEHA NapafOKCaM TEOPUH OTHOCHTE/b-
HOCTH, B TOM UHCJI€ 3HAMEHHTOMY «NapafoKCy BpeMeHU»,
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Kuura saeepmaerca raasoit  «[IpocTpancrsenno-BpeMenHoe
MHOroo6pasue», COCTOsilledl W3 HeckoJbKHX naparpados, pac-
€MaTPHUBAIOWMX NPOCTPAHCTBO ¥ BPEMs B TEOPHH OTHOCHTENbHO-
CTH, HHTEPBAJ MEXAY JABYMSA COGHITHSIMH M, HaKOHell, 3HAUEHHE
TeopuH DAHIITEeHHA,

B kauecTBe NOMOJIHEHHSI K OCHOBHOMY TEKCTY NpPHBOAATCS
FJIaBHl, NOCBSIUEHHBEe ONBITY MalikeqbCOHa, XPOHOJOTHH MeXK-
3Be3NHBIX NYTEIIECTBUIl, KHHEMATHKE H JHHAMHKe (POTOHHOH pa-
KeThl H Ap.

OcuoBHo#t Tekct kuurn 0. M. CokoJsoBckoro Tpe6yer or uu-
TareJis onpejiesieHHOH NOATOTOBKM 1O MaTteMaTHKe H (U3HKe, XO-
151 B TEKCTe OTCYTCTBYeT BhICILAs MaTreMaTHKa.

Ilo xony u3/0XKeHHs1 aBTOP PasbSCHAET MHOTHE BOMPOCH!, KO-
TOpble MOJYYHJIH HIHPOKYIO H3BECTHOCTb U Ja¥Ke CTaJiH GaHaJbHBI-
MU B CBfI3H C Pa3sBHTHEM H paclpoCTPaHEHHMEM TEOPHH OTHOCH-
TeJibHOCTH, HanpuMmep: «MoixkHo Ju caerats B Oyayulee», «boi-
BaeT JIi MpsMasi Kopoye KpHBO#», «Bo3MoxHO Ju ciaencTsue
6e3 npuuKH», «MBICIHMO JIH ABHXKEHHe GhICTpee CBETa» H T. I.

JlononHuTeJbHElE IVIaBhl KHHTH HaMMCAHH C [pPHBJICYEHHEM
BHICIIEi MAaTeMaTHKH, H MO3TOMYy 3HAKOMCTBO C HHMH BO3MOXHO
JUisL JTHI, HUMEIOLIMX ClelHaJbHYIO OJrOTOBKY.

ABTOp OTMeuaer, YTO €ro KHHIa PaccuMTaHa «HAa CTYAEHTOB,
yuHuTeJsiell, HHXKEHEPOB, a TaKXe uyuTaTejieli 6e3 cCrenHaJbHOro
o6pasoBanus. OHa npeacraB/seT HHTepec IJsl TeX, KTO HHTepe-
cyercsi TeopHeil OTHOCHTENLHOCTH B CBA3M ¢ npobGjeMamu 3Be3j-
HOI acTpOHAaBTHKH, SAePHOH (PH3UKU H COBPEMEHHOH pajHoTex-
HHKHD,

Kuura A. H. JKykoBa «BBeneHue B TEOpHIO OTHOCHUTEJNbHO-
CTU» TaKXe pacCyuTaHa Ha IIHPOKHH Kpyr yuTaTesel, H Aas 3Ha-
KOMCTBA C Heill JocTaToyHo cpeaHero obpasoBanusi. OHa mocrtyn-
Ha no ¢opme H Gorarta o CBOEMY HayyHOMY COjCPIKAHHIO.

KHura comep:KHT u3JI0XKEHHe OCHOBHHIX pe3y/bTaToB CIe-
HHAJbHOH H 0o0ulell TEOPHH OTHOCHTEJNBLHOCTH.

B oTHOLIEHHH O6LIEe# TeopHH OTHOCHTeJbHOCTH KHura A. U,
JKykoBa cyuecrBeHHo jonosHsier pagory lO. M. Coxodosckoro,
KOTOPBIH He H3JjlaraeT 3THX BOIPOCOB.

Kak H3BeCTHO, 061l{asi TEOPHSI OTHOCUTEILHOCTH GBlla Co3Za-
Ha DHHIITEHHOM B CBSI3H C NONKITKAMH [OCTPOUTb PEJIATUBUCTCKYIO
TEOPHIO TATOTEHHsA. Ta NMONBITKA BBI3BHIBAJACh TeM, YTO SaKOH
BCceMHpHOro TsaroteHuss HpioTOHA ¢ ero fAajbHOAeHCTBHEM H MIHO-
BEHHOH TNepefayeil CHUJIB HECOBMECTHM C BBHIBOAAMH YacTHOH
(cnennanbHOM) TEOPUH OTHOCUTENBHOCTH.

ABTOp paccmarpuBaer BaxHeiliHe BONPOCH OGIied TEOPHH
OTHOCHUTEJIbHOCTH: TPUHIMI SKBHBAJEHTHOCTH, OTKJOHEHHEe CBe-
TOBBIX Jlydell B NoJjie TSArOTCHUsS, COGCTBEHHOE BPEMs B 10Ji€ TAr0-
TeHusl, 3aKOH TAroTeHus DinllTeliHa, TATOTeHHe B ICOMETPHH H
BOMPOCH! KOCMOJIOTHH.

B npeadciaoBHM aBTOP MHULLUET, YTO «KHKra, OyAydH B OGUIEM
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HONyJsIpHOH, B TO XKe BpeMsl He ABJSeTCs OueHb npocroif. Bos-
MOXKHO, YTO HEKOTOphble naparpadbl noTpe6yi0T CPaBHHTEJNbHO
cepbe3Hoil MoAroToBKH. B psile ciaydaeB MOXKeT OKasaTbCs He-
06XOMUMBIM 06paTHTbCH K KaKOMY-HHOYAb AOCTYNHOMY YueGHHU-
KY (U3MKH MM MaTeMaTHKH; YuTaTeJb AOJKEH OHITh K 3TOMY
FOTOB».

Kpowe suteparypsl, peKOMeHIyeMOoil aBTOPOM 3T0i OpOILIOpHY,
OOJIbIIOH MHTepec IJis YHTaTes el NpeaCTaB/AIOT JBe KHHIH Mpo-
deccopa B. I'. KysnenoBa, BHNYyIeHHbIE H31aTeJbCTBOM AKajne-
muy Hayk CCCP B 1963 rony.

INepBasi u3 Hux «DHHWTEHH» NMOCBSIIEHa XH3HEHHOMY INyTH,
MHDOBO33PEHHIO BEJIUKOro yueHoro. B Hefl pacckasaHo o nepeso-
poTe B NpeNCTaBJEHHsIX O MPOCTPAHCTBE, BPEMEHH, ABHUIKEHHH H
BelllecTBe, BLI3BAHHOM yueHHeM DiHIITelRHa.

ABTOp muuer: «..HayyHoe TBOpYeCTBo JDfHWITeliHa CBA3aHO ¢
JYXOBHOH M MaTepHa/JbHON 3MaHCHIauuell yenoseyecTsa. B aTtoMm
GeccmeprtHe TBopueckoro moasura. BeccmeprHeiM Gyner u 00JMK
DiiHwTellHa, JEMOHCTPHPYIOUIUI OTpeueHHe yejoBeKa OT BCEro
JIMYHOTO M NOBCEAHEeBHOTO BO HM$ NO3HAHHS MHpA, KaK ynmopsjo-
HeHHOro, 00beJHHEHHOTO NPUYHHHOM CBA3bIO LENO0T0Y.

Bropas knura Bb. I'. KysHenosa «Pa3Burie (H3HuecKUX nuei
or lasuies no DfinmTeiina B cBeTe COBPEMEHHOH HAayKHU» M3Jjaraer
3BOJIIOLMIO (pH3Hueckux uueil ¢ nauana XVII Beka BnjoTh 10 HO-
BEHIUMX KBAHTOBO-DEJNSATHBHCTCKHX NpeiacTaBiennii. Ona noapo0-
HO 3HAKOMHT C TeopHeil OTHOCHTENbHOCTH DHHLITEHA, UTpalolLel
HCKJIIOUHTeNbHYIO POJib BO BCeil coBpeMeHHOH (usnke. i @
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