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10.5. PYMEP

mo

MaxKoo

Moopus
OTHOCHTEABHOCTH
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C mOMEHTE CO3AAHHA TEODHH  OTHOCHTENL-
HOCTH AdbfeproM JAHWTERROM MHHVAD CBbi-
e NATHRECATH JeT. 3a npoweles BpeMa
3Tad TEOPHS, KAJARIAACH KOMAA-TO  MHOCHM
MapanoOKCAALHON WrpoR  YMa, NpeBpaTHALCH
B OAHH H3I HPAEYIOAbHBX HamMueR @HIHKH.
Cospemennan thuivka Oes TEOpHH OTHOCH-
TEALHOCTH NOYTH TAK e HEeBO3MOMHA, KAk
Be3 NPeACTABNEHHA 00 ATOMAX W MOJEKYIAX.
Tpynwo nake nepeyuciIuTs Bee Te paiwoo-
PAZHEIE HHAHYCCHHE ARIEHHH, KOTOPLIE HEALIA
Geiag Ok 00BACHHTE 083 TEOPHH OTHOCHTEAB-
Hocte, Ha ee OCHOBAHHH CO3NAKTCR  TaKHE
CAOMHME NPHGOPEL, KAK VCKOPHTENHM «3JEMEH-
TAPHBIK® YACTHU, PACCHHTMBAKITCA AGEpHLLE
ptakuuu W T. O.

K comajrenHn, OAHAKO, TeOPHA  OTHOCH-
TEALHOCTH OYEHE MAAD HIBECTHA BHE YIKOro
Kpyra cnenmanuctos. Komnewno, sta Teopus
MPHHALMEHHT K wdcay sTpyinsixe, H neasan
Tpedosate or HedHadka ceolognore odpawe-
HHA € ¢ QOBOABHO CAOMHEM  MATEMATHYE-
CKHM ANMAPATOM.

Tem He MeHee ME MONATZCM, HTO  OCHODHLIE
MPeLcTaARIeHHA ¥ WIeH TEOpHH OTHOCHTEb-
HOCTH MOrYyT OWTh HINOMEHH & gopme, no-
CTYNHOR AAA NOHHMAHHA JOCTATOUHO WHPO-
KOTO KPYyra sSHTareae.

Mu  wapeemca, uTO  YWTATEAW,  KOTOPHIA
NPOSTET HAWY KHHTY, YKe He cMo#eT npuiTH
E POJORY MBICAL, 4TO TEOPHA OTHOCHTENBHOCTH
CEBOJMTCA K YTEEPHAPHHI, AKOOE €BCE B MM-
pe oTHocHTenkHO», Haobopor, o YBHIHT,
4TO TEOPHA OTHOCHTEABHOCTH, KAk H DCAKARA
npasiasHan  PHINYECKAA TEOPHA, ECTh  y4e-
HHe 00 OOBEKTMBHON MCTMHE, HE 3ABMCAWECH
OT WeNaHHA W BRYCOR koOro Obl TO HH Gblio.
Otkazaswres OT CTApelX NpeIcTapiedndwii o
NPOCTPANCTEE, BPEMEHH M MACCE, MW TOABKD
raydme NPOHMEAH B TO, HAK MHD YCTPOSH HA
CaMOM Aede,

AsTopu



€. 0CTRETER HECOMMERHBIM, 4TO MEXo.
HuKa BeiAn  cHUMKOM ©  MedJAeHHba
peaabHir deuxcenud, g wosor  uiuxe
PCTh  CHUMOK ¢ 2uHAAHTOKY  BBCTDBY
pEaAbHEIY faumenud, »

eHAMEHNLEDCTE HEADBEHECHLY  nped-
cragaenid 0 nPpOCTRAMETSE: W BDSMENL
TR Me MO40  OApodepader  o0BERTUS
HYM PETABHOCTE TO20 M Opyzozo, Kaw
HIMERNUEOCTE  HAYSHBY  3nanud @
CTpOeRLE U BopMay  JAUMEHIR  MATe:
pun He anpogepraer ol BeKTUANOL  pe

GALMOCTU BNOUINSAD MU DTr.

B N JEHHH
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(N4 BA NEPBAR

OTHOCHTENLHOCTD, K HOTOPOW Mbl TPHBBLIKMK

EcARHEOE AM YTHEpPHELEENE
NMEET CMuEER?

Ouerngno, Her. daxe ecan p3ate

BIOJHE OCMBIC/IEHHbIe ¢/10Ba H COEIHHHTEL MX B ITOJHOM COLJACHH

C NpaBH/IAMH MPAMMATHKH, TO H TOrAa MOMET NOJYYHTLCA MOJTHEeH-

was GeccMbiesnua. Hanpumep, yTeepriientio «3Ta BoAa TPeyroas
Has» TPYAHO MPHIHCcaTh Kaxoit 6bl TO HH OLLA0 CMBICT.

K,C{}}E{Hu".IEHH]'D, O0HaKD, HE BCE BeccMBICTHIE CTONL OYeBHIHEBL

H OUEHb YaCTO YTEEPXK/eHHe, HA NepBLIH B3NN BIIOJIHE PA3YMHOE,

NPH CTPOTOM aHAJH3IE OKA3BIBAETCH BCE JKe COBEpIIEHHD HenenbM

Dpanoe ¥ seEoOE

Ha xakoil cropoHe jopork — Ha
NpaBoH Wi Ha JieBofl — pacnogaoxked goM? Ha stor Bompoc cpasy
OTBETHTE HEBO3MOMKHO.

Ecau uarn ot Mocra k necy, 4oM  6YAeT no JeBYIo CTOPOHY, @
ecJIH, Ha000pOT, HATH OT Jeca K MOCTY, TO JOM OKa)KeTcss cnpaBa
Ouesuano, rOBOPA O NpaBoil MK JeBOH CTOPOHE LOPOTH, HEIL3A He
YVUHTEIBATb HaMpAaBJ/eHHA, OTHOCHTENBHO KOTOPOTD MhEl  VKasw-
BaeM crpasa H cjesa.

[ooputs 0 Npaesom Gepere pekd MMeeT CMBICA JNHIIbL MOTOMY,
YTO TeYeHHe BOJbl ONpele/feT HanpapJeHHe pekdH. AHANOrHYHO
STOMY YTBEPXIaTh, YTO aBTOMOOHIH ABHXKYTCA MO NpaBo# cTOpO-
ie, Mbl MOMKeM TOJBKO MOTOMY, YTO ABHIKEeHHe aBTOMOGHMA BEIIE-
JAfeT OAHO H3 HanpasJeHHH JOpOrH.
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Takum Gﬁ[JEEDM, MOHATHA «COpdids M «CJeBds» OTHOCHTCbH LI
OHH NOJYYART CMBICT JHIOE MOCAS TOIO, KaK YEa3aHo HanpaBJeHHe,
JTHOCHTENLHO KOTOPOTO 14aeTCH ONpeleficHHe,

Y70 cedyac—pAeHE HAW HOYGBT

OTBer 3aBHCHT OT TOro, rie BO-
npoc sagaercs. Korga 8 Mockee neds, Bo Bnagupocroke — Hous.
Hukakoro nportipsopedusa 3gech Her. [IpocTo geHb ¥ HOUb — MOHA-
THA OTHOCHTEJBHKIE, I HEJIB3A OTBETHTbL Ha MOCTABJEHHEIN BOMpoOC,
HE YKa3as, OTHOCHTENBHO KAKOH TOUKH 38MHOro Wapa WIeT pedb.

Bt1e Gonpwe?

Ha pepxHeM pHCYHKe caenyioLled
CTPaHHUBLI NACTYX ABHO 0OJblle KOPOBBI, Ha HHMHEM -— KOPOBA
Goabiue nacryxa. M snech wer Hukaxkoro nporusopeund. Heno B
TOM, 4TO 3TH PHCYHKH ClesaHbl HaOa00aTe s iMH ¢ PA3JHUHEIX TO-
4eK: OAMH CTORI GJIHMKE K KOopoBe, Apyrof—kK nacryxy. Las kapTu-
Hbl CYILIECTBEHHE! He MOLJMMHHLEIE pa3Mephl MPEIMEToB, 4 TOT
YIOJ, TIOI  KOTOPBIM MBI HX BHAMM. ITH YIJIOBEIE PA3MeEphl NpPejiMe-
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TOB, DYEBHAHO, OTHOCHTE/bHLL. [0BOPHTL 00 yrV0BBIX pasMepax
npeaMeToB GeccMEICIEHHO, ecliH He YKasaTh TOYKY [pOCTPaHCTBA,
u3 Koropoit Begercs Habmonenue. Hanpumep, ckasarte: ata 6awHa
BUIHA M0J YIJIOM B 45° — 3HAYMT He cKasaTb HHuero. Hanporus,
yTBep#AeHHe, uTo GallHda M3 TOYKH, OTCTOALLeH OT Hee Ha 15 Mer-
poB, BHAHA MO YraoM B 45°, HMeeT CMBICI, H H3 3TOTO YTBEpMKIe-
HHS CJIEIYeT, UTO ee BhlcoTa paBHa 15 merpam.




EAbLERE B3 ®&TEd

Ecnu nepensunyTh Touxy xHab.iio-
neHHa Ha HeGoJblUoe pACCTOSHHE, YIVIOBHE pPa3Mephl TAKKe HaMe-
HaTcsl Ha HeGoablyio Bennuuny. [Tostomy yroosoit Mepoit uacro
NOJML3YIOTCH B ACTPOHOMHH. YKa3blBAIOT Ha 3Be3[HOH KapTe
VIJIOBOE PACCTOAHHE MeM 1y 3BE3NaMH, TO eCTh TOT YToJ, MoK KOTO-
DBIM BHJIHO PACCTOSIHHE MeX Yy 3Be3JaMH C [OBePXHOCTH 3eMJIH.

HaBecTHO, 94TO Kak Ol Mbl HH JBHTaJHCh MO 3eMae, H3 KaKHX
TOYEK 3eMHOTO lapa HH HaOmogaau 6wl 3Be3gHoe HeOo, MBI BCeraa
GyneM BHOETb 3Be3[bl Ha OJHOM H TOM e PacCTOSHHH IPYr oOT
Apyra. 1o o0yCIOBNEHO TeM, YTO 3Be3bl VAaJeHbl OT HAC Ha Ta-
KHe HeBoOOpa3HMO OrpoMHBIE PACCTOAHHS, YTO HALUH [epeMeLueHHs
no 3emie 1o CPaBHEHHID C STHM PACCTOSHHEM HHUTOMHBI H HMH
MOXHO CnoKofiHO npenefpeus. [losTomy B naHHOM ciyuae yrioBoe
NacCTOSIHHE MOMKHO NPHHATH 32 abCOMIOTHYIO Mepy.

Ecnu socnonbioBaThea obpatiedunem 3eMau Borpyr Coadua.
TO H3MEHEHHEe YTJIOBOI Mepbl CTAHET 3aMeTHHIM, XOTA W HesHayH-
resibHEIM, Eciin JKe nepeHecTH TouKy HaOMIOJeHHA HA KaKyio-
HRGynb 3Be3ny, HanpuMep Ha CHpHyC, TO BCce YIUIOBLIE MepHl Tak
H3MEHATCH, YTO JajleKue ApYyr OT Apyra Ha HalleM HeGe 3Besfbi
MOT'YT OKasatecs GIH3KHMH, H Haobopor.

Mur uacTo roBopHM: HaBsepxy,
BHH3Y. $BAAKOTCA 3TH NOHATHS aGCONIOTHEIMH HJIH OTHOCHTEJb-
HEIMH?

Ha stor Bonpoc B pas/HuHEle BpeMeHa JIOQH OTBEYaJH 10
passomy. Korna Jonu ellle HHUero He 3HaJAH o IapoOGPa3HOCTH
3eMJH, NPEeACTaBJANH ee MJI0CKOH, Kak GIHH, BEDTHKAJBHOE Ha-
rpaBjeHHe CYHTAJ0Ch abcoMmoTHRIM noHsaTHeM. [IpH sTOM mpeano-
Jarajiocs, 4TO BO BCEX TOYKaxX 3eMHOH MOBEPXHOCTH HalpaBJeHHe
BEDPTHKAJH OQHHAKOBO H 4TO BINOJIHE eCTeCTBEHHO TIOBOPHTE 06
a6CoOMIOTHOM «Bepxe» H abCOJIOTHOM «HH3E».

Korna xe ofuapyxunock, aro 3eMas mapoo6GpasHa, BEpTH-
Kajib B CO3HAHHH JMIOJeH... MOIIaTHYNACh.
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B camom nene, npu wapooGpaznoft dopme 3eman HanpasJe-
Hie BEPTHKAJH CYUIECTBEHHO 3aBHCHT OT TNOJOMEHWH TOH TOUKH
3eMHOH MOBEPXHOCTH, Yepe3 KOTOPYIO MPOXOAUT BepTHKAb.

B pasiHuyHBIX TOUKaX 3eMHOIl NOBEPXHOCTH HANIPABIEHHS Bep-
THKagel 6ynyT pasanunsl. [TockonbKy MoHATHE BepXa i HH3A n0Te-
pAJo cBOH cMBICH 6e3 yKasaHHA TOYKH 3€MHOH MOBEPXHOCTH, K KO-
TOpOI OTHOCHTCH, TO 3TO MOHATHE W3 A0COJMIOTHOTO NMPEBPATHIOCH
B oTHocuTeqeHOe. Bo BeesedHON HeT KaKOro-to €IHHOre BepTH-
KaabHoro Hanpasaenus. [Tostomy njaa moGoro HanpasJeHHd B 1IPO-
CTPAaHCTBE MEI MOeM YK434ThE TOUKY BEMHDI:I NOBEPXHOCTH, B KOTO-
TJ'DEi 3TO HalNMpaBJeHHE OKAMETCH BEPTHKEu’Ibe]M.

I ApPABEHAE CEHBEEN DHTRETCR
npoTECTOERETSH

Bce sTo Kamercs wHaM  Tenepu
QUEBHIHBIM, HE BLI3LIBAIOUIMM HHKAKHX COMHEHHH. A Mexay Tem
HCTOPHA CBHIETEeJBCTBYET, YTO NMOHATh OTHOCHTENBHOCTEL Bepxa H
HH33 YeJIOBeYecTBY ObLIO He Tak Jerko. JIroau CKAOHHBL NPHITHCH-
BATH MOHATHAM abCOMIOTHOE 3HaueHHe, ec/H MX OTHOCHTENBHOCTh
He OUeBHIHA W3 MOBCEIHEBHOrO ONLITA (KaK B C/ydae «crpasa» M
xceBar).

BecrnoMH#HM cMEXOTBOPHOE BO3paXKeHHe TMPOTHB Liapoobpas-
HOCTH 3eMJIH, NpHILelles K HaM H3 CPeHeBeKOBbA: a Kak- e JIo1u
6yoyT XOQHTb BHHU3 T0J0BOH?!

Omrufxa sToro J0BOJA B TOM, YTO He NPH3IHAETCH OTHOCHTENE-
HOCTL BEPTHKAJH, BEITEKAIOIIAsa K3 1apooGpasHoCcTH 3eMIH.
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A ec/lH NPHHLHN OTHOCHTENBHOCTH BePTHKANW HE MPH3HABATH
H CYMTATB, HANPHMEp, HalpaBJeHHe BepTHKand B Mockse abcomtor-
HEIM, T, GeaycoBHO, KuTen Hobolt 3emananu X0AAT BHU3 roJo-
Boit. Ho npu 3ToM cieayer NOMHHTB, YTO JI/19 HOBO3E/IAHAEB ME,
B CBOI OYepelb, TOXE XO4UM BHH3 rojoeo#. [TporuBopeuns ageck
HHKAKOTO HeT, TAK KaK BepTHKAJbHOE HallpaBJeHHe B JeCTBHTE N b-
HOCTH fBJIsieTcs He aBCOMIOTHBIM, 8 OTHOCHTE/NbHBIM MOHATHEM.

JaMeruM, yTO Mbl HAYHHAEM YYBCTBOBATh PeajbHOE 3HAUEHHE
OTHOCHTEJIBHOCTH BeDTHEAJIH JIHIIE TOrCOAa, Korga paccMaTpHeaeM
ABA JOCTATOYHO OTLAJEHHBIX yJacTKa 3eMHOf NOBEpXHOCTH, Ha-
npumep Mocksy u Hosyio 3enaugmio, Ecan ke paccMaTpusath 1Ba
GAM3KHX yYacTKa, HanpuMep asa aoMa B Mockse, TO mpakTHYecKH
MOJKHO MOJAaraTb BCe BEPTHKAJbHBIE HANPABJIEHHS NapasiebHbl-
MY, TO €CTh CUHTATh BePTHKaJEHOE HanpapjeHHe aGcOJIOTHLIM.

[/[ JHIE KOrgd HaM NPHXOOHTCH HMEeTE JeJ0 C YIacTKaMH,
CPaBHHMEIMH M0 BeJHIHHE C MOBEPXHOCTEIO 3eMITH, MOMBITKA M0Jb-
30BaThCA abCOMOTHOH BEPTHKAJbIO NMPHBOAHT K HEMENoCTAM H K
MPOTHBOPEYHAM,

PHCCMDTPEHHHE HAMH [IpHMeEDEI MOKA3IBIBAKIT, UTO MHOCHE H3
NOHATHH, KOTOPBIMH MBIl [OJB3YEMCSH, SBJIAKTCA OTHOCHTENBHBIMH,
TO ecTh MOJYYAIOT CMBIC JIMIUG TOrJa, KOTAa VKa3eIBAIOTCA YCJI0-
BHHA, B KOTOpPbIX BEIYTCA HaOJIOLEHHS.



FnheA BTOPAR

NPOCTPAHCTBO OTHOCHTENDbHD

Gpe0 W TO WE MBECTOD WAW RET?

Hepenko Mbl roBopHM, 4TO, Je-
CKaTh, TAKHE-TO ABa COOLITHS NPOH3OULTH B OAHOM H TOM Me MEecTe,
H TAK TPUBHIKAH K 3TOMY, HYTO CKIOHHbBI TIDHMHCBIBATL CBOEMY
VTBePHAeHHIO a6COMIOTHEIH CMEICA. A HA CaMOM /@€ OHO POBHO
HHYero He 3Ha49uT! ITO BCe PaBHO YTO CKA3aTh: Cel¥ac MATh HYACOB,
He yKasas, rje, co6CTBeHHO, nfTh yacos — B Mockee unu B Hu-
KATO.

UTo0kl YACHHTE cele 3To, NpeacTaBUuM, UTO [Be NyTellecTBeH-
HHLLEI CFGEO]]HJ]HCB BCT’pEL[HThCH Ka}i{ﬂb]ﬁ JAE8HE B OJHOM H TOM ME
MecTe BaroHa skcmpecca Mockpa—BoaauBocToK M NHUCaTh CBOHM
MYMbAM nHCeMa. MyKbs, O0HAKO, BPSM JH COMMACATCA ¢ TEM, Y4TO
HX MeHH BCTpPeyaloTcd B OJHOM H TOM JKe MecTe NMpOCTPaHCTBAa.
HHHPDTHEI, OHH HMEerT BCe OCHOBAHHA }’TBEP}HAHTB, UTO MeCcTd 3TH
OTJalleHBl JPYT OT ApYyra Ha COTHH KuJaomeTpoB. OHH noayuany
nucbMa u3 HApocnasas u [Tepmu, Ceepanoecka u Tiomenn, Omcka v
AabapoBcka.

Takum o6pasoM, 3TH ABA COGLITHE — MNHCAHHE MHCEM B nep-
BEIH H BTODOH JeHb NYTELIECTBUA ~~ C TOUKH 3PEHUA MYTELIeCTREH-
HHIL MPOHCXONHJN B OJHOM H TOM e MeCTe, & ¢ TOUKH 3DEeHHs MX
MyxeH OBJIH pasfefeHbl COTHAMH KHIOMETPOR.

KTo e npap — nyTemlecTBeHHHLB HJAH MYXbfA? ¥V HAC HeT
NPHYHH OTAATH NPeinouTeHne KoMy-au60o W3 HuX. Mel AcHO BUOHM,
UTO MOHATHE «B OOHOM H TOM e MecTe HPDETPHHCTBHE' HMeeT JHUb
OTHOCHTENBHHEH CMHBICJL.

Tlono6Ho 3TOMY VTBEpHOEHHE, UTO JBe 3Be3lbl HA HeGecHoM
CBOJEe COBNAOAKT, HMeeT CMEICT JIHUIB l'[DCTG.TIbH}-’, NOCKOJIEKY YKa-



iplBaeTcs, uto HabawaeHHe npoH3BoauTed ¢ 3eMau. ['oBopuTs, YTO
JBa coOEITHA COBMajjaloT B NPOCTPAHCTBE, MOMXHO JIHLIb TOTAA, KOr-
la YKaskBAKOTCH TeMa, N0 OTHOIIEHHIO K KOTOPHIM ONpeaessercs
MEeCTONOJOMKEeHHe 3THX COOBITHIL

Takum ofpasom, NOHATHE MOJOXEHHUT B [IPOCTPAHCTBE TAKNE
OTHOCHTeNBHO. Korjna MBI rOBODHM O NOJOXKEHHH TeJla B INPOCTPaH-
CTBEe, MEI BCErjla NMoApa3yMeBaeM ero noJIoKeHHe OTHOCHTEILHO Tex
apyrux Ecau e notpeGoBarh, uTo6bl HA BOMPOC O TOM, FAe HAXO-
JAHTCA JaHHOE TeJlo, MBl B OTBeT He YNOMHHAJIH O JPYTHX Teaax, To
TAaKOH BOMPOC MBI JOJNMHE MPH3HATEH JHIIEHHBIM CMBICHA.

Haw peomerens TERR

B AeHCTERTERbBROCTEY

M3 ckazanHoro ciemyer, 410 oT-
HOCHTEJBLHEIM SBJISETCH TAKMHKe NMOHATHE «epeMelleHHe Teqa B npo-
CTpaHCTBe», ECIH MBI FOBOPHM, UTO TENO MEPEMECTHJOCH, TO 3TO
C3IHATAST JHIIE, 9TO OHO HIMEHH/JIO CBOE HOMOHEHHS OTHOCHTEIRLHO
OPYTHX Ted.

Econ nafmogars 3a ABHKEHHEM Tesla U3 pa3HBIX [epeMeniao-
UIHXCA ApYr OTHOCHTENBHO Apyra JaGopaTopuil, TO JABHAKEHHE 3TO
BHIMJIAAHT COBEPUIEHHO pPA3JIHYHO.

Jlerur camoner. C Hero cGpacuBaercs KaMeHb. OTHOCHTENABHO
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caMoJieTa KaMeHb najaer no NpAMoH, OTHOCHTeNBHO 3eMad o
OMHIDeT KPHBYIO, HaspBaeMyio napaboJoh.

A Bce e, Kak [BHIKETCH KaMeHb B JeHCTBHTeNbHOCTH?

SrtoT BONpPOC HMEET CTOML JKe Majo cMulc]a, KaK BOMpoc: noa
kakuM yrjom sunua Jlyua B neficrsurensriocti? [lon koTopeiM 0HA
Habmonanacsk 066l ¢ ColHIA WJIH TIOL KOTOPBIM MBI BHIHM ee ¢
3eman?

eomerpuueckass ¢opMa KpHBOH, M0 KOTOpoOH nepemMelllaercs
TeJI0, HMeeT TAaKOH e OTHOCHTeNbHBIH xapakTep, Kak (DOTOCHHUMOK
srauns. [logo6Ho ToMy Kak, doTorpadHpys 10M cnepelu H caaim,
Mbl TIOJIYIHM HEONHMHAKOBLIE CHHMKH, TaKk H HaOJwIas 3a NBHIKe-
HHEM TeJla H3 pasHBIX JabopaTopuil, Mbl NOJYYHM Pa3/THUHEIE KPH-
EBEIE €0 JBHAEHHSH.

Bee md TOYKH 3pe@mMA
paEROLERN BT

Ecnu 6el mawm uuTepec npu Ha-
6ojleHHn 32 ABH)XKEHHEM Tesla B TIPOCTPAHCTBE OrPaHHYHBAJICS
H3ygeHHeM (GOpMBEI TPAEKTOPHH (TAK HABHIBAETCS KPHBA, IO KOTO-
poii aBHXKeTcs Teso), TO Bonpoc o Brfope MecTa HabmOLeHHA pe-
wancsi Oul coobpaXKeHHAMH 00 yao6CcTBe M MPOCTOTE MOJYYaeMOR
KaPTHHHL.

Xopomwmi dororpad, subupas nogoxenne 119 cCheMKH, 3a60-
THTCH, KpOME TOro, 0 KpacoTe Byayllero CHUMKa, O KOMIO3HIHH,
Ho npH usyuennn nepeMellleHns Teq B NpOCTPaHCTBE HAC HHTE-
pecyer nedro Gosibllee. Mbl XOTHM He TOJILKO 3HATB TPAEKTOPHIO,
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O H YMETh NPEACKA3bIBATh, 10 KAKOH TpaekTopuu OYaeT ABHIaThCs
TeJ0 B JAHHBIX yCJa0BHsX. [IpyrHMH cJIOBAMH, MBI XOTHM 3HaTh 3a-
KOHBI, YIPABAAOILIHE ABHKEHHEM, 3aCTaBAIIHE TEJO JBHTATHCA
TaK, a He HHaue.

PaccvoTpus ¢ 3T0i TOUKH 3peHHA BONpoc 00 OTHOCHTEJIBHOCTH
JABHIKEHHS — M BBISCHUTCH, UTO HE BCE MOJOMKEHHA B MPOCTPAHCTBE
paBHOIEHHEI,

Ecau Ml wnem k dororpady # npocuM ciesaTh CHHMOK 4
cayxeGHOrO YAOCTOBEPEHHA, TO, ECTECTBEHHO, XOTHM OLITL 3acHA-
THIMH C JIHLA, & He C 3aThLJIKA, JTHM JKelaHHeM OlNpefesifercs
TOUKa NPOCTPAaHCTBA, H3 KOTOpOH (pororpad momxeH Hac doTorpa-
(bupoBaTh. BeaKoe Ipyroe MojoMeHHe Mbl Mpu3Haan Obl He OTBe:
HAKIIHM TOCTABJEHHOMY YCIOBHED.

Novo#dh eaipnent

Ha ppmienne Tenq oKasbiBator

BIHAHHE BHELUHHE BGB,EI,,Ef!CTBHH. Mer Ha3 ElBaeM HX CHJIaMH, MS}-’T-IE-
HHe BJHAHHA 3THX BO34eHCTBHI MOMET MO3BOJIHTL HAM  COBep-
LIeHHO [O-HOBOMY MOACHTH K BOMPOCY O JBHMKEHHH.

[TpeanonoxuM, 4yTo B HallleM PAclOPAMEHHH HMeercda Tedo,
fa KOTopoe He HefCTBYIOT HUKaKHe CUMHL, B 3aBHcHMOCTH OT TOrD,
OTKYJa Mbl 38 HUM HabmawogaemM, 370 Teqlo OyeT JBHraThCa pasiny-
HbIM, GoJiee MM MeHee NpHUYAJIHBEM ofpazoMm. OgHAKO Helb3s
He TPH3HATh, 9TO Hanbo/jee ecTecTBeHHbIM OyIeT MoJOKeHHe Ha-
Garonateas, NPH KOTOPOM TeJO OKAMETCH MMPOCTO NOKOSUIMMCS.

Takum oBpaszoM, MBI MO¥eM [JaTh Tenepb COBEPLIEHHO HOBOE
onpelefeHye MOKOS, He 3aBHCALLEe OT NepeMelleHHs TaHHOTO Tena
OTHOCHTEeNbHO Apyrux Teda. Mrak: teso, Ha KoTopoe He meficTyer
HHKAKasi BHelUHAf CHJa, HAXOAHTCA B COCTOAHHH MOKOS.




Fodnoswanch Rabopatopman

Kak #e ocylUlecTBHThL COCTOSIHHE
nokosi? Korga MoHo GEITh YBEpeHHBIM, YTO Ha TN He AeHCTBYIOT
HHKaAKHe CHJBI?

[lns sToro, oUeBHAHO, HeoGXOAHMO VBECTH Hallle TeJIO NMoLalb-
ue OT BCEX APYIHX Tes, KOTOpele MOrJH OBl OKa3aTh Ha HEro BO3-
aelicTeue,

Hs tagux NOKOAIMXCHE Tead MbBl MOMEM, XoTd OLl MBICJEHHO,
NOCTPOUTE Lenyio JaGopaTopHid H FOBOPHTH TeNepb y#e o CBOH-
CTBAX [IBHMKeHHs, HaOJwgaeMbelX U3 3Tol JaGopaTopHH, KOTOPYIO
MEI M HA30BEM MOKOTLIEHCSH,

Ecnu ceofictea apHxeHHd, HaGaioTaeMoro B Kakoi-to apyroi
JabopaTopHi, OTJHYAKTCA OT CBOHCTB IBHXKeHHA B NOKoAulefics
JafopaTopHH, TO MLl HMeeM MOJHOe NMPaBO YTBEPKIAATh, YTO TEp-
Bas nabopaTopHs JBHIKETCH.

DemweTcs AW noesa?

[Tocse Toro Kak Mel YCTaHOBHJIH,
4T0 B ABHKYLUMXCA JabopaTopHAx JABHXeHHe NpoTeKaeT o ApY-
FAM 33aKOHaM, HeMeld B NMOKOAUeHcs, MOHATHe IBUMKEHMS, Ka3a-
Joch OBl, MOTEPAJO CBOH OTHOCHTENBHHNA XapakTep: B JalbHel-
&M, TOBOPA O ABHMEHHH, MBIl JOJHE JHIIb NOApPa3yMeBaTk JABH-
JeHHe OTHOCHTeNTBHO TMOKOA H HA3LIBATH TaKoe [BHMenHe abco-
JIIOTHBIM.

Ho npu Beaxkom nu nepemelneHuu sabopatopun Mbl  Oyaem
HabJ101aTh B Hell OTKJIOHEHHS OT 3aKOHOB JBHIKEHHS TeJl, HMEelOLI X
MECTO B MOKOoAWelcs?

CsaneM B nmoesj, HAVILAA ¢ NMOCTOAHHOH CKOpPOCTBIO MO Mps-
moMmy nyTH. Haunem HaGmiogaTh 3a JBHIKEHHEM TeJl B BaroHe H
CPABHUBATHL 3TO C TeM, YTO MPOHUCXOIUT B HENOABHIKHOM MOe3Je.

IloBcendeRHBIH OMBIT NOACKA3LIBAST, UTO B TAKOM [oe3fe, NBH-
MYILIEMCs IPAMOJNHHEAHO H PABHOMEDPHO, MBI HE 3aMeTHM HHKaKHX
OTKJIOHeHHH, HHKaKMX OTJIHYHH OT ABHMEHHA B HENOABHIKHOM
noeage, Kamawiil sHaer, 4To B IBHKYIIEMCA BaroHe OGpOIUeHHBIH
BEPTHKAJbHO BBEPX MAYHK ynajaer o0paTHO HaM B PYKH, a He OMNH-
1weT KpuBYI0, monobHy0 H3obpameHHOH Ha crpanuue 17,

Ecnu otBiedncs oT Hen3OeXHOA B CHIY TEXHHUECKHX YCJIOBHH
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TPACKH, B PABHOMEPHO JBHMKYLIEMCA BaroHe Bce NMPOHCXOAHT, KaK
B HEMOABHMKHOM.

Wuoe neno, ecay BAron 3aMeLJHT WJH YCKOPHT CBOE [BHMe-
Hie. B mepBoM ciydae Mbl MCMBITAEM TOJYOK BlIepel, BO BTOPOM—
HA3a0 H ACHO OUIYTHM OTJHUHE OT MNOKOH.

Ecou BaroH, ABUrasck paBHOMepHO, OVAET MEHATHL Hanpasne-
HHE OBHMEHHS, Mbl TAKXKe MOYYBCTBYEM 3TO: Ha KPYTHIX NMOBOPOTAX
Brpaso Hac OyOeT OTKHIBIBATH K JIeBOH CTOpOHe BaroHa, a TpH
MOBOPOTAX BJIeBO Hac OyleT OTKHIHBATL BIPaBo.

O6o6uasa 31H HabMOAeHHA, MEl NPHXCOHM K BEIBOOY: [OKa
Kakaf-To JaGopaTopHd ABHM¥eTCA NPAMOJHHEeHHO W paBHOMEpPHO
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OTHOCHTE/IbHO J1af0opaTopuu NOKosUIeHCs, B HeH HeBO3IMOMKHO 06-
HAaDYKHTh OTK/IOHEHHS OT MOBEeIeHHA TeJ B nokoslleica naGopaTo-
puu. Ho Kak To/BKO cKOpOCTR ABMMYILefcs JaBopaTopHH H3Me-
HAETCH 110 BeMHYHHe (YCKOpPeHHe WK 3aMel/leHHe) WM no Hanpas-
JIEHHHD [[TDEGPDT}, 3TO TOTUAC e OTpaxd{2eTCH Ha MNOBeJeHWHH HAaXO-
JAIMXCA B HeH Ted.

Mowolh oHoWwaTERBHD navTepRAn

YIuBUTEIBHOE CBOHCTBO MNpAMO-
JIHHEHHOT0 H PABHOMEPHOIO IBHMKEeHHs JafopaToOpHH He BJIHATHL Ha
MoBENeHHEe HAXOOHAIIHYCH B Hel TeJ 3acTaBJAeT Hac MnepecMoOTPETE
MOHATHE TIOKOH. OKaﬂbIBHETCH, YTO COCTOAHHE MOKOHd H COCTOAHHE
MPAMOJHHEHHOT0 H PABHOMEpPHOrO JBHMEHHA HHYeM He OTJHYa-
WTCA Opyr oT apyra, JlaGopaTopus, KOTOpas IBHKETCA NMPAMOJH-
HelffHO H PABHOMEPHO OTHOCHTEJBHO [MOKosileHics JabopaTopu,
caMa MOMeT CYHTATHCH MoKosllefdca. JTO 3HAYHT, 4TO CYIIECTBYET
He OOHH — Aa0COJHTHBA — TNOKOH, a DecyHC/JeHHOe MHOMEeCTBO
PasJIHYHEIX «MOKOoeB», CYIIeCTBVET He O/lHA «MOKOslaAcA» nado-
paTopus, a GecuHcJeHHOE MHOMECTBO «MOKOsLIHXcA» Jgaboparto-
PHH, IBHKYUIHXCH OTHOCHTENBHO APYI APYra PaBHOMEPHO W Mps-
MOJIHHEHHO C pa3JIHYHEIMH CKOpPOCTSMH.
[TockombKy 1OKOH OKasblBaeTcs He abCOJIOTHRIM, a OTHOCH-
TEJbHBIM, NPHXOIHTCH BCEr1a YKA3bIBATb, OTHOCHTENRHO KaKOH H3
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OECYHCJEHHRBIX ABHMVILHXCA NPAMOJHHEHHO H PAaBHOMEPHO ApYT
OTHOCHT&NBHO ApYra JadopaTopHH Mbl HalioLaeM ABHMHEHHe.

Takum o6pazoMm, HaM BCe-TAKHM He YAaJ0Ch CAENaTh MOHATHE
NBHMKeHH: abcOoJIIOTHRIM.

Beerpa ocraercss OTKPBITBIM BONPOC: OTHOCHTEBHO KaKOTo
«MOKOA» MB HabuwojgaeM JBHMKEHHe?

ME! npHIIH, TaKHM 00pasoM, K BamHeHlleMy 3aKOHY MpH-
pofAbl, OOLIYHO HA3LIBAEMOMY MPHHUHMOM OTHOCHTEJILHOCTH JBM-
WEHHA.

Ow raacuT: BO Beex 1aBopaTOpHAX, KOTOpLIE JBHIKYTCS APYT
OTHOCHTEJBHO APYra NPAMOJMHHEHRHO W PABHOMEDHO, JABHIKEHHe Ten
MPOHCXOAHT NO OJHHAKOBBIM 3aKOHAM.

32K0F WERPDULHR

M3 npuHuuna OTHOCHTENbHOCTH
ABHMKEHHA BBITEKAET, YTO TE&J0, HA KOTOpoe He neHCTBYET HHKAKAR
BHEIIHAA CHJA, MOMeT HAXOJHTECH He TOJILKO B COCTOAHHH NMOKOH,
HO W B COCTOSHHM MNpPAMOJHHEHHOr0 PaBHOMEpPHOrO [ABHAEHHS.
JTO NoJIoKeHHe B (PH3HKe HA3BIBAETCH 3aKOHOM HHEPLIHH.

OpnHako B noBcelHeBHOH MH3HH OH Kak Obl 3aByajHpOBaH W
HEMOCPEACTBEHHO HE Nposeadercd. Beap Mo 3aKoHy MHEPUHH TeJo,
Haxojsillleecd B COCTOAHHH NPSAMOJHHEHHOrO pPABHOMEPHOrO JMBH-
JKeHHS, JOMKHO — M 0e3 BO3AeHCTBHSA BHEUIHHX CHA — MponoJ-
#aThb cBoe JBHXeHHe Oes KoHUa. OnHako H3 HaOMIOMeHHR HaM H3-
BECTHO, UTO TeJa, K KOTOPLIM Mbl CHJbI HE MPH/IATaeM, OCTaHABJIH-
BAIOTCH.

Pasragka saknwouvaercs B TOM, YTO Ha Bce Tena, HabumomaeMule
HAMH, NeHCTBYIOT HEKOTODHIE BHELIHHE CHJAbl — CHAK TpenHs. [To-
3TOMY YCJI0BHe, HeoOX0oaHMoe 118 Hab/Mi01eHHd 3aK0Ha HHepLHH, —
OTCYTCTBHE BHelLUHHX CHJ, JeHCTBYIOUIHX Ha Telo, — He BHIOJ-
uaercs. Ho, yayuwras ycnoBHs oneiTa, YMeHbllas CHABI TPeHHS,
MOXKHO DPHOMH3UTECA K HISaJbHEM YCJIOBHAM, HeOOXOIHMEIM 15
HaOJIoJeHHs 3aK0HA HHepIHH, 10Ka34aB, TAKHM ofpasoM, ApaBHIb-
HOCTB 3TOrO 3aKOHa M /4 IBHMeHHH, HabaogaeMblX B NOBCETHER-
HOH MKH3IHH,

OTKprTHe H]JHH]_LHI'IE OTHOCHTEJIEHOCTH JBHXMEHHHA HABJAAETCH
OJHHM H3 BeJaudyadux orkpeiThii. Bes Hero pasBuTne QusHKH Gbl0
Obl HEBO3MOMHO. JTHM OTKpPBITHEM Mbl 00sisaHkl reduio [ amuneo
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[‘anudnes, cMeJ0 BHICTYMHBIIEro NPOTHB TIOCNOACTBOBAaBILUETNO B T
BPEMEHA H NOALEPKHBAEMOTO aBTOPHTETOM KaTOMHYECKOR LEpKBH
yueHHA ApHCTOTeNd, COrMIacHO KOTOPOMY [BHXKeHHe BO3MOMHO
TOJNBKO NPH HAJHYHH CHJEL H 6e3 Hee JOJXHO HEMHHYEMO Mpekpa-
TuTheH. Pagom Gaecrsiuux onslToB [anunell nokasas, 4To NpHYH-
HOH OCTAaHOBKM ABMMKYLUHMXCA Tes, Hao0OpOT, fBJAAETCS CHJAA Tpe-
HHA W IIPH OTCYTCTBHH ETU}‘:I CHABL TEFJHBEJIEHHGE pas B JBHXMEHHE Te-
no JIBHTAN0ock OB BEYHO,

W cROpOCTE DTHOCETENRED]

M3 npuHUMAa OTHOCHTEJLHOCTH
NBHMKEHHA CJelyeT, YTO FOBOPHTh O MPAMOJHHEAHOM H paBHOMep-
HOM JBHMKEHHH Tela ¢ HeKOTOPOH CKOPOCTBIO, HE YKaskiBas, OTHO-
CHTEJILHO Kakofl W3 noKoAluxes nafopaTopHil HaMepeHa CKOPOCTS,
HMEeT CTOJIb e MaJIo CMBICJIA, Kak MOBOPHTE O reorpaduueckoi
NOJAroTe, He YCJIOBHBLIHCE 3apaHee, OT KaKoro MepHIHana ee OT-
CYHTHIBATE.

CKOpOCTh OKAa3bIBAETCA TOME OTHOCHTENBHEIM TOHATHEM.
Onpenenssi CKOPOCTE OJHOTO M TOTO e TeJla OTHOCHTEJLHO pas-
HHX TIOKofllHxcA JafopaTtopuil, Mbl OyieM NoJyd4atbk pasHue pe-
syneTaTh. Ho BMecTe ¢ TeM BcAKoe H3MeHeHHe CKOPOCTH, 6YAp TO
yCKOpeHHe, 3aMelieHHe WIH H3MeHeHHe ee HanpaBJieHHs, HMeer
aGCOJIOTHEIA CMEICST H Heé 3aBHCHT OT TOro, B Kakof MoKosuefcs
nadopatopud MBI HabaoJaeM JBHMeHHe.



rAABA TPETHA

TPATEDRNRA GBETA

CeeT pacnpocTpanAeTsas
BEHHO

Mu yGenunuce B HAJHYHH NPHH-
LHIa OTHOCHTEIBHOCTH ABHKEHHS, B CYLIECTBOBAHHH GecuHCJIeH-

HOTO MHOMKECTBA «IOKOALMXcA» JaGopatopuil. B nocneaunx saxo-
HBl IBHAHEHHS TeM He OTJIHYAaloTeH APYr ot apyra. OngHako cyliect-
BYeT BHJ ABHXKEHHH, HA MepBHIf B3MIAL NPOTHBOpPEYaLIHi YCTAHOB-
NIEHHOMY BEILLE MPHHUATY. 3TO — pACNpOCTPaHEeHHe cBeTa,

Ceer pacnpocTpaHsiercss He MTHOBEHHO, XOTA H C OrPOMHOM
ckopoctbio — 300 000 kunoMerpos B cekyHay!

Takyw KolocCanbHYIO CKOPOCTb TPYAHO MOCTHTHYTh, MO-
CKOJIBKY B MMOBCEIHEBHON MU3HH HAM MPHXOJHTCH BCTPEYATBCHA CO
CKOPOCTAMH, HeH3MepuMo MeHblIHMH. Hanpumep, naxe ckopocrs
nocJiefHei COBETCKOH KOCMHYECKOH paKeThl JOoCTHr aer Jullb 12 Ku-
JOMeTpoB B ceKyHay. M3 Bcex Tes, ¢ KOTOpHIMH MBI HMeeM Je/o,
HanbOonee ObicTpo nepemelliaeTcss 3eMJs MpH cBoeM ofpallleHHH
sokpyr Conuna. Ho u ckopocts 3eMau Beero JHWes 30 KuaoMeTpos
B CeKyHIY.

Mo

0 AH WIMEHNTE CEKOPOGTD
ceeevTa?

Cama mo cefe oOrpoMHas CKoO-

POCTL pacnpocTpaHeH s CBeTa He sAB/dAeTcs ueM-TO oco0eHHO yau-

BHTeNbHEIM. [TopasuTensHo TO, YTO 3Ta CKOPOCTH OTIHYARTCH CTPO-
I'HM MNOCTOSHCTBOM.

Jpumkenne JoOOro Teoa BCErda MOMKHO HCKYCCTBEHHO 3aMef-

JauTh Wi yekopuTe. [ame nynu. [ToctaBuM na nytdH  Muamefics
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nyad UMK ¢ neckoM. ITpoBHB AIHK, Nyas norepser uyacTbh CKO-
POCTH M TNOJIETHT Me[JeHHee.

CobceM uHaue o6CTOHT mes0 co cBeToM. B o BpeMsa Kak cKo-
POCTH MYJIH 3aBHCHT OT KOHCTPYKIHH pPYXKBA H CBOHCTB mopoxa,
CKOPOCTEL CBeTa OJHHAKOBA TMpPH BCeX HCTOUHHKAEX CBeTa.

[TocraBuM Ha NyTH Jy4a CBeTa CTEKJAHHVIO miactHHKy. Bo
BPEMSA MPOXOXKJIEHHS NJIACTHHKH CKOPOCTh CBETa YMEHBUIHTCHA, No-
CKOJIBKY B CTeKJe OHAa MeHbllle, yeM B nycrore. OnHako, BEIALA H3
MJIACTHHKH, CBET BHOBL nofiger co ckopocTeio 300 000 kuaomerpos
B CeKYHIY!

Pacnpocrpanense cBera B MyCTOTE, B OTJHYHE OT BCEX JPYTHX
IBHKeHHH, obiagaer TeM BaXKHeHIIHM CBOACTBOM, YTO €ro Helb3s
3aMelJHTh HIH YCcKopHTh. Kakue Obl H3MeHEHHs HH npereprnesas
JIyY CBETd B BEILECTBE, IO BEIXOAE B NYCTOTY OH PACIpOCTPaHASTCH
C npexuHel CKOpPOCTBIO.

GeeT W 3BYM

B stoM oTHOUIEHHH pacnpocrTpa-
HEeHHe CBeTa MOX0Me He HA JpHeHHe OOBIYHBEIX TeJ, a4 HA SBNeHHe
pacnpocTpaHeHHs 3BYKa. 3BYK eCcTb KoJefaTe/lbHoe OBHMKeHUe TOH
Cpeanl, B KOTOPO# OH pacnpoctpansercd. I[lostomy ero ckopocts
onpefefsercd cBOHCTBAMH Cpefhl, 2 He CBOHCTBAMH 3By4allero
Tena: CKOPOCTh 3BYKA, M0A0GHO CKOPOCTH CBETa, HE MOXeT GHITh
HH YMeHBIUeHAa, HH YBe&JHYEHA Jae [OCPeICTBOM NpPONYCKaHHA
3BYKA Yepes Kakue-HHOYIbL Tena.

Ecnu, wanpumep, Ha nyTH ero pacnpoCTPAHEHHS [OCTABHTH
LIEPpEropolIKy H3 MeTa 4, TO, H3MeéHHB CBOK CKODOCTE BHYTPH STOH
NEPeropojiKH, 3ByK o6peTeT NepBOHAYAJLHYIO CKOPOCTE, KaK TOJb-
KO BHOBB BEDHETCH B MEPBOHAUAJBLHYIO Cpemy.

[TomecTuM mox Konmax BO3AYIIHOTO HACOCa 3JEKTPHUECKYIO
JIAMMOYKY M 3JIEKTPHYECKHH 3BOHOK, @ 3aTeM HayHeM BbIKauHBATh
BO3AYX. 3BYK 3BOHKA Gyler ocaabisThes, MOKA COBCEM HEe mnepe-
CTaHET OBITh CJIBIIIKMBIM, JTAMIIOYKA e MPOJ0JXKALeT CBETHTh T0-
MpexHeMy.

ITOT ONBIT NPSIMO MOKA3BIBAET, YTO 3BYK PACMpOCTpaHAercs
TOJIBKO B BEIECTBEHHOH cpele, CBeT e MOKeT pacnpocTpaHaAThes
H B NyCTOTE.

B sTOM cyiiecTBeHHOE MeXIY HHMH pasfHuHe.
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Konoccansxas, Ho Bee e He Gec-
KOHEYHad CKOPOCTh CBeTa B MYCTOTE M MpHBEJda K KOH(IHKTY
¢ MPHHIMIIOM OTHOCHTeBHOCTH JBHMKEHHS.

[TpencraBum cebe noesn, [ABHMKYILHHCA € OTPOMHOH  CKO-
poctbio — B 240 000 kunomerpoB B cekyHay. [lyete Mbl naxo-
AHMCH B roJIOBE [10€3/1a, @ B ero XBocTe 3axuraerca JaMnoouka. [To-
Pa3sMEICJTHM HaJ TeM, KAKOBHl MOTYT ObITh pesy/bTaThl H3IMEepeHHs
BpeMeHH, HeoGXOJAMMOro cBeTy, YToObl MPOHTH OT OJHOrO KOHLLA
noesfa 10 APYToro.

St1o BpeMs, KasaJock Obl, GyIeT OTHYaTBCA OT TOrO, KOTOpPOE
MBI IOJIYYHM B MOKOALIeMcdA noesfe. B caMoM jene, OTHOCHTEIBHO
noesnaa, ABHKYyWwerocd co ckopocTbio 240 000 KHIOMETPOB B CEKVH -
1y, cBer jo/eH Obl UMeTb CKOpPOCTh (Bmepej Mo XOAy noesaa)
gcero Juis B 300 000 — 240 000 = 60 000 kunoMeTpoB B CEKYHIY.
Cser xax Obl jorouser yOerarollyto 0T HEro MepeiHion CTeHKY ro-
N0BHOro Baroxa. Ecan noMecTuTh NaMmouky B roJioBe rnoesja M
H3MepATH BpeMs, HeoOXOAHMOe CBeTy, 4T00bl JOHTH [0 Moc/IefHero
BArOHA, TO, Ka3aaock Gbl, CKOPOCTh CBETA B HATPABJEHHH, MPOTH-
BOIMOJIOMHOM NBHIKEHHIO mnoesfa, moJHa cocraButs 240 000 +
+ 300000 =540 000 kunomerpos B cekyrny. (CBer H XBOCTOBOH
BaroH HAYT HABCTpeuy APYr Ipyry).

Hrak, BRIXOZHT, 4TO B ABHKYIIEMCH NOe3[e CBET J0JKeH ObL
OBl pacnpocTpaHATECA B Pa3HbIE CTOPOHBI C PA3JHUHEIMH CKOPOCTS-
MH, B TO BPeMfl KaK B [0€3/le HeloJBHHKHOM CKOPOCTb 3Ta OjHHAa-
KOBa B 0GOHX HAampaBJeHHAX.

Cogepienno HHave 0GCTOHT Jeno ¢ myJaeit. bygem au Mul ctpe-
JATH N0 HANPABJEHHIO JABHKEHHS IM0e3/a HJH HABCTPeuy eMy, CKO-
POCTb TyJH OTHOCHTEJBHO CTEHOK BaroHa Oymer Bcerga OLHOH
R TOH ¥e — paBHOA CKOPOCTH TMOJETa MNYJH B HENOABHKHOM
noesse.

Jlesio B TOM, YTO CKOPOCTE MYJIH 3aBHCHT OT CKOPOCTH, C KOTO-
poft aBHMKeTcs pyHxbe. CKOPOCTD e cBeTa, Kak MBI yie CKasall,
He H3MeHSeTCs OT H3MeHeHHH CKODOCTH MepeMelleHHsT JaMMOuKH.

Haime paccyXeHHe, Ka3aJoch Obl, iICHO MOKa3blBaeT, YToO pac-
NPOCTpaHEHHE CBETA HAXOAHTCA B Pe3KOM MPOTHBOPEYHH C MPHHIH-
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NOM OTHOCHTE/ILHOCTH ABHKeHHs. B To BpeMs KaK nyas H B NOKOA-
UIeMCSE H B JBHXKVLIEMCHA MOe3[e JIETHT OTHOCHTEJbHO CTEHOK Ba-
roHa C OJHHAKOBOH CKOPOCTBLIO, CBET B TNOe3Je, ABHKYIIEMCA CO
ckopocThio 240 000 KHIOMETPOB B CeKYHAY, MO-BHAHUMOMY, B OAHY
CTOpOHY pacnpocTpaHsJcsa Obl B NATH pa3s MelJeHHee, a B Apy-
ryro — B 1,8 paza GricTpee, ueM B Toe3je NOKOALLEMCH,

Hsyuenue pacnpocTpaHeHua cBeTa JOJMHO, Kasajochk Obl,
JaTh BO3MOMHOCTE YCTAHOBHTH abCOMIOTHYIO CKOPOCTL HBHXKEHHA
noesja,

Bossukaer Hagemaa: a HeNb3sd JH, WUCMOJb3YA SBJEHHE pac-
MpPOCTPaHeHH:A CBeTa, YCTAHOBHTH MOHATHE abCoNIOTHOrO MoKos?

JlaGopatopuio, B KOTOPOH CBET PACIPOCTPAHAETCH BO BCE CTO-
POHK ¢ oJHHaKoBO#/ ckopocrbio 300 000 KuioMeTpoB B CEKYHIY, ME]
CMOXeM Ha3hBAaThL abcomoTHO nokosuelcs, Bo Bcakoit apyroid
nabopaTopHH, ABHKYUIEHCH OTHOCHTENLHO Hee NpaAMoJHHefiHO M
paBHOMEPHO, CKODOCTb CBeTa JoJuKHa Obia Onl OBITH pas/IHYHOH
B pas/HYHEIX Hanpas/eHHAx. B TakoMm cayuae He CyILLeCTBYeT HH
OTHOCHTE/LHOCTH JBHIKEHHS, HH OTHOCHTEJBHOCTH CKOPOCTH, HH OT-
HOCHTe/JILHOCTH MOKOSl, YCTAHOBJEHHBIX HAMH BHIILE,

ABCOAKTHEIA NoOKoR
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Kak e MoHsaTb TaKoe MNOJ0MKe-
ude Benleii? B cBoe BpeMmsi, Nojib3ysAch aHaJOrHeH Mexay siBje-
HHEM pacnpocTPaHeHHs 3BYKA M CBeTd, (QU3HKH BBEJM ClelHalb-
HYIO cpedy, TaKk HasbiBaeMblfl 3Hp, B KOTOPOM CBeT pacnpocrpa-
HSUICA TAKMM Ke 00pa3oM, Kak 3BYK B Bosayxe. Ilpu 3Tom
NpeinoNaraiock, 4To Bce TeJa [pH IBHMKeHHH depes 3hHp He
VBJIEKAalT ero 3a cofol, nogo0HO TOMY Kak nepeMellaluanca B
BOJe KJIeTKa, cleflaHHafd H3 TOHKHX NMPYTLEB, HE YBJIEKAET BOAY.

Ecau Hamw noesn HenoJBHMEH OTHOCHTeJNBHO 3(Hpa, TO CBET
GyIer pacnpocTPAaHATHCA [0 BCEM HAMpPaBJEHHAM C OIHHAKOBOH
ckopocTblo, [IBHKeHHe Moe3ga OTHOCHTeNBHO 3GHpa ceiivac ke
MPOABHTCA B TOM, 4YTO CKOPOCTE PACMPOCTPAHEHHMSA CBETA OKaMKeTcs
pasTHYHON N5 pasHBIX HanpasJIeHHHA.

Onpako Beegenue supa — cpeisl, KoaebaHHa KOTOPOH mpo-
SIBJIAIOTCA B BHJE CBeTa, — BLI3BIBAET PAJL HELOYMEHHEIX BONPOCOB.
B nepByio ouepens caMa FHMOTE3a HMeeT ABHO HCKYCCTBEHHBIH xa-
pakrep. B camom paene, cBoficTBAa BO3AYXA MEI MOXKEM H3y4aTh,
He TOJMILKO HaOuiojasi pacrnpocTpaHeHHe B HeM 3BYKa, HO H IpH-
BJeKas caMule pasHooOpasHble GH3HUECKHE H XHMHYECKHE MEeTO/bl
uccaenoBanua. Mexay tem adup B OOMBUIMHCTBE siBJIEHHH 3ara-
DOoYHEIM ofipasoM He yuacTBoBaJ. [1i10THOCTL M JaBjeHHe BO3ayxa
JOCTYIHEL CAMBIM MpyOLIM H3MepeHHAM. Bce MONBITKH y3HATh 4TO-
HHGYIL O MJIOTHOCTH M JaBJeHHH 3(Hpa POBHO HH K YeMY He [MPH-
BeJIH,

Cosanoch JOBOJIBHO HEENoe MOJOMKEeHHE,

KoHeuHo, BcAkoe ABNeHHe TNPHPOAR MOMXHO «OOBACHHTb»
BBEJEHHEeM clellHaJ bHOl KuAKocTH, ofaanawouell HeoGXoaUMEIMH
ceoficreamu, Ho ucrHHHAS TeopHs SBJEHHA OTJHYaeTcsd OT Mpo-
CTOTO NepecKasblBaHHWA H3BECTHHIX (PAKTOB VYUYEHHIMH CJIOBAMH
HMEHHO TEM, 4TO H3 Hee cJexyeT ropasjgo OoJblle, HEXEIH Lai0T
caMu (haKThl, Ha KOTOPHX OHa OcHoBhiBaercd. Hanpumep, nonaTue
aToMa IIHPOKO BOIITO B HAYKYy B CBfI3H C BONMPOCaMH XHMHH,
oIHAKO TIpeicTaBjeHue of aToMax Jajo BO3MOXKHOCTb OOBACHHTH
H MPeJCcKasaTb OFPOMHOE YHCJIO SBJAeHHH, HHKAKOro OTHOLIEHHS
K XHMHH He HMelOLIHX.

[Mpencrasienue xe 06 3dHpe Ml Bripase ynoaoOHTs 00BACHE-
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HHIO, KOTOpoe faJq Owl JHKapb AeHcTBHIO rpammodioHa, mpeanosia-
ras, 4TO B 3TOM 3arajJoyHOM SfillHKe 3aKJK4eH 0coBLIA «rpaMMo-
DOHHEHA AYX>».

[Topobubie «oGBSICHEHHA», DPA3YMESTCS, POBHO HHYEro He
0O BACHAIOT.

Y dusukoB u #o srpa yxKe ObLI NevalbHE ONBIT B STOM XKe
pOle: OHH B cBOe BpeMs H siBJIeHUe rOpeHHs «o0bsIcHANH® CBOH-
CTBAMH 0co00H HHUAKOCTH — (DJIOTHCTOHA, 2 TelJOBLIE SABJSHHT —
CBOHCTBAMH JPYrofl KuIKocTH — Temopona. Keratu rosops, obe

3TH MKHAKOCTH, KaK U 3(pHp, OT/iHIaHCh aGCOMOTHON HeyJI0BHMO-
CTBIO.

CospaeTcod TPYRHOR NOAOHERNE

Ho camoe raaeHoe aakaiodaercs

B TOM, 4TO HapylleHHe NPHHIHNA OTHOCHTEJbBHOCTH ABHHEHHA CBe-
TOM HEMHHYeMO JOJKHO OLlJI0 OBl MPHBECTH K HADPYILIEHHIO MPHH-
LHMa OTHOCHTENBHOCTH JIBHKEHHS H BCEMH JPYTHMH TeJaMH.

HeficTeuTensHo, Benpb qio6as cpeja 0KasklBaeT CONPOTHRIEHHE
nsxennio Tenl. [TostoMy nepemelliesine Tes B 3Hpe TOXKE NOMKHO
Gels10 661 OBITE CBA3aHO ¢ TpeHHeM. JIBuaenHe Tena HoxHO OBIIO
6H 3aMeJ/IATECH, CMEHAACh B KOHIE KOHLOB COCTOAHHEM MOKOA.
Mexy Tem 3eMas BOT yiKe MHOIO MHJJIHAPJOB JeT (Mo reoJorH-
YeCKHM JaHHEIM) Bpallaercs Bokpyr CofHlla, H He 3aMedeHOo HH-
KAKHX NPH3HAKOB €e TOPDMOMKEHHH OT TPeHuUs.

Taxum o6pazoM, MONETABIIHCH OOBACHHTL CTPAHHOE MOBEJE-
HHE CBeTa B ABHKYIUIeMcH Moesfie HalHuueM 3QHpa, MH 3alLIH
s TyneK. [Ipencrapnenne o6 adHpe He CHHMaeT IIPOTHBOPEUHS
MEX Y HapylIeHHeM MPUHIMNA OTHOCHTEJLHOCTH CBETOM H cofuio-
NEHHEM ero BCEMH APYTHMH JBHKEHHAMH.

0nWT RORMER PEDATE

Yro e genath ¢ STHM NPOTHEO-
peanem? [lpemxne yeMm BHICKA3HIBATH T€ HJH HHEIE cOOOpaKeHHS Mo

3TOMY NnoBoay, o6paTHM BHHMaHHe Ha cleayiollee oOCTOATENBCTEO.
[TporuBOpeure MeXXIy pacnpocTpaHeHHeM CBeTa H NPHHIHIOM

OTHOCHTEJIBEHOCTH ABHIKEHHH MBI MOJYUHJIH HCKIIOYHTEBHO U3 pac-
CYH{IeHHR.

Ilpaena, nopropsaeM, 310 ObLIH BecbMa yOeIHTEIbHEIE PaCCy K-
4 Zax. M 261 —25—



newusi, Ho, orpannuuBsasick OJHHMH DacCyXJeHHSIMH, MBl YNOZO-
Eunuchk Gkl HEKOTOPHIM ApeBHHM (Hocodam, neTapliuMcd J0Gk -
B4Tb 3aKOHBI MPHPOAL H3 cobcrBeHnoi romoprl. [Ipu 3ToM Hews-
fiedKHO BO3HHKAET OMNacHOCTh, YTO TMOCTPOEHHBIH TakuM 00pasom
MHD [IPH BCeX CBOHX [JOCTOHHCTBAX OKaMeTcs BeCbMa MaJjo Moxo-
HMHM Ha JeHCTBUTENLHBIH.

BepxoBHelM cyabeft BeAKoA (H3HuecKol TeOpHH ABJAETCA
ONBIT. A MOTOMY, He OrpDaHHYHBASACH PACCYMIEHHAMH O TOM, Kak
IDO/DKEeH PACHPOCTPAHATLCH CBEeT B JBMMKVIUEMCH noesje, cleIyer
o0paTHTbCS K ONMBITAM, KOTOpDHIE IMOKaMyT, Kak OH pacnpocrpa-
HAETCA B STHX YCJOBHAX Ha CAMOM aeJe.

[TocraHoBKa Takoro onelta oflersaercs TeM, uYTO MbI CAMH
npoduBaeM Ha 34aBeI0MO JIBH)K}’MEMCH Temae. SEM..‘IH, Bpallafach
pokpyr CoJHlla, coBeplliaeT OTHIOAbL He MPAMOJHHeHHOe ABHIKeHHe
H HDBTC:M}? He MOMET MNOCTOAHHO MOKOHTBECH ¢ TOUKH EPEHHH KEKDf{
OBl TO HU OLLTIO MoKosLelica J1a60paTOPHH.

Ecau name B3ATH 32 HCXOAHYIO Takylo JnabopaTopHio, Mo OT-
HOLUEHHIO K KOTOpOil 3eMJfl MOKOHTCH B SHBAPE, TO NOCKOJbLKY Ha-
npapjeHHe ABueHHs 3eman Bokpyr CosHIA MeHSieTCA, OHa
B uioJie 6yJer HaBepPHAKa HaXOQHTbCH B ABHKeHHH. [losToMmy, u3y-
Yas pacrnpocTpaHeHHe CBeTd Ha 3eMJe, Mbl QakTHYeCKH H3ydyaeMm
pacnpocTpaHeHHe CBeTa HMEHHO B JBHXKYLUeHcs JgabopaTopHH,
NPHTOM C BecbMa COMHAHOM [/ HAallMX YCJIOBHH CKOPOCTBIO —
30 kM B cexkyuay. (Bpauennem 3eMiH BOKPYr OCH, MPHBOASILEM
K CKOPOCTSIM JIO TIOJYKHIOMETPa B CEKyHAY, MOXHO TpeHefpeus.)

Bropase nu MBI, ©OJHaKo, YMOAOOHTb 3EMHOH LIap JMBHMKY-
[eMycsi Moesfy, 0 KOTOpPOM peub LJia BHILUE H KOTODEIH 3aBed Hac
B TynHK. Benb moean mepeMellaercss NMPAMOJHHEHHO M paBHOMep-
1o, a 3emya — mo oKpyKHocTH? Brpase, Brioane nonyctumo cuu-
TaTh, YTO 33 HHUTOXKHYIO JOJIO0 CEKYHIE, HeOoOXOJHMYK CBETY,
4106kl TIPOHTH Yepes snadopaTopHble NPHOOPH, 3eMis ABHMKETCH
npAMOJHHelHo H paBHoMmepHo. Ommbka, momyckaeMmas MNpH 3TOM,
CTOJIb MH3epHa, 4To He MOXeT OHTb oOHapyKeHa.

Ho pas Ml cpaBHEIH TIOe3d H 3eMTio, ecrecTBeHHo Buio 6bi
OMHIATE, UTO H HA 3eMJle, KK U B HallleM roe3jie, cBeT Oyer BECTH

cefsi CTOJMb e CTPAHHO: B pasHble CTOPOHB! pACNpOCTPAHATECA C
HEeOJHHAKOBOH CKOPOCTRIO.

T



OTHOGCHTEABEOCT R
BYeT

Taxoit oneit u GBI NMpOH3BeeH
B 1881 rogy oaHHM H3 BeIHYARIIHX SKCMNEPHMEHTATOPOB NMPOULIOTO
croleTHs MaiikenbCOHOM, KOTOPBI C BECEMa BBICOKOH TOUHOCTHED
H3MEPHJ CKOPOCTh CBeTa B Pa3JIHYHEIX HArpaBJeHHsX OTHOCHTeNb-
HO 3eman. Yrobul YJI0BHTE OXHIABIUYIOCH HeBOJBILYIO PA3HHIY
B cKopocTAX, MafikenbcoHy TNpHILIOCH BOCNOJB30BATHCA OY€Hb
TOHKOH 3KCMepHMeHTAJbHOH TeXHHKOH M NPOSIBHTE B 3TOM OTHO-
LIEHHH OTrPOMHYKO H3o0peraTe/bHOCTE. TOYHOCT: oneHiTa OHIA
CTOJIb BeJIHKA, 9TO MOMKHO ObII0 Gbl 00HAPYMHTL H ropasjo MeHb-
LIYIO pasHHLY B CKOPOCTAX, YeM MpPelnoJarasluancs.

Onut MafikenbcoHa, HEOIHOKPATHO C TeX MOP MOBTOPABIUMMA-
CAl B CaMBbIX PA3JIHYHBIX YCAOBHAX, MPHBE K COBEpPIIEHHO HeOMH-
AAHHOMY pesyabwTaTy. PacnpocTpanenHe cseTa B ABHMKylleHcda Ja-
GopaTopii B JeHCTBHTENBHOCTH OKA3aJI0Ch MPOTEKAKIIHM COBCEM
HHaye, YeM 3TO CJENOBAJ0 H3 HallHX paccysleHuil. A HMeHHO,
Mafikeabcon o6HapyMui1, yto Ha ABHMKYUleficd 3emiae cBer pac-
MPOCTPAHAETCH 10 BCEM HANPABJEHHAM C COBEpPUIEHHO OJHHAKOBOH
CKOPOCTBIO. B 3TOM OTHOLIEHMH pacnpoCTpaHeHHe CBeTa NPOHCXO-
JHMT TaK e, Kak | [OJeT NyJH,—He3aBHCHMO OT JBHXKeHHA Jabo-
paTopHH, ¢ OAHHAKOBOH CKOPOCTBIO OTHOCHTEJILHO €€ CTeH 10 BeeM
HanpaBJeHHAM.

Takum obpasoM, onkltr MalikeqbcoHa nokasas, 4YTO ABJeHHE
pacrnpocTpaHeHHs CBeTa, B MPOTHBONOJOKHOCTE HALIMM paccye-
HHAM, HHCHOJBKO He HPDTHBDPET-IHT HPHHHHH}’ OTHOCHTEJNBEHOCTH
NBHIKEHHS, a, HANPOTHB, HAXOAHTCA B MOJHOM C HHM COIJIACHH.
JlpyruMy cioBaMH, HAIUH PACCYXKAEHHS HA CTP. 22 0Ka3aJHCh OLIH-
GOYHBIMH.

n
T

N3 ores pa 8 nonwe Mmal
HMrak, onuiT ocsofoaua HAc OT
TAMENOro MPOTHBOPEUHA MEeX 1Y 3aKOHaMH PaclpoCTPAHEHHA CBe-
Ta H TMPHHLHIOM OTHOCHTeAbHOCTH ABMKeHHd. [IpoTHBOpeune oka-
3a70Ch TOJIBKO KAMYIIHMCS, 0693aHHEIM, OUEBHIHO, OIHOOUHOCTH
HAWHX paccysaeHuf., B uem ke, oiHaKo, 3awiloyaercsa 3Ta
ouHbKa?
[Toutn yerBepTh Beka, ¢ 1881 no 1905 rox, gusukn scero Mupa
JIOMaJIH TOJIOBHI HAJ STHM BOIMPOCOM, HO BCe Npeafarasludecs o6b-
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ACHeHHS HeH30eXHO MPHBOJHJIH BCe K HOBBIM H HOBBIM MPOTHBOpE-
9HAM Me¥ 1y TEOPHeH H OMLITOM.

Ecnu uerounuk 38yKa H HaGmoaress nepeMelianTes B JIBH-
mymefica KIeTKe, cleJaHHOH H3 TOHKHX [PYTLEB, TO 3TOT Habaona-
Teab YYBCTBYeT CHIBHEIA BeTep. Ec/in H3aMepaTs ckopocTk 3ByKa 1o
OTHOUIEHHIO K KJETKe, TO B CTOPOHY IBHIKeHHsl oHa GyIeT MeHblle,
yeM B ofpaTHoM HanpasjeHHH. OnHako, moMenlas HCTOYHHK 3BYKA
H MPOH3BOAA M3MEPEHHA CKOPOCTH 3BYKAa B BaroHe ¢ 3aKPHITEIMH
JBepLMH M OKHAMH, MH HafileM, Y4TO MOCKONBKY BO3JYX VBJe-
KaeTcsl BMECTEe C BarOHOM, CKOPOCTE 3BYKA B HEM OKAXKETCs OJHHa-
KOBOH M0 BCEM HAaTNpaBJeHHAM,

Ilepexons or asyka K ceeTy, MOMHO OBLIO 6B 118 O6bACHEHHS
pesyawraTta onkita MafikenbcoHa coenath CaAemyIOIee Mpemnoao-
kenue. ITpy cBoem gBHKeHHH B mpocTpaHcTBe 3eMJsi He OCTaB-
Asier 3 Hp HENOABHKHEIM, NPOXOAA Yepes Hero noJobHO KIeTKe U3
TOHKHX npyTeeB. HaoGopor, monycrum, uto oHa yBhekaer sdup,
€OCTABJIASi C HHM B CBOEM [IBHIXEeHHH O1HO le/oe. Toraa pesyabTar
onwira Maiikenbeona cran Obl COBEpLIEHHO NMOHATEH.

Ho 3ro npepnosioxenne HAXOAHTCS B Pe3KOM TNpPOTHEOPEUHH
¢ GONBINAM KOJHUECTBOM JPYTHX OMLITOB, HAMPHMEpP C PACIpOCTpa-
HeHHeM cBeTa B Tpy0le, no KoTopoH ABmxercs Boga. Ecau Gl npen-
noyioxenHe 06 yBiaedeHHH 3bdHpa O6blI0 BEPHEIM, TO, H3MepAa CKo-
pOCTE CBEeTa B HANpAaBJeHHH ABHMKEHHS BOMBI, MBI NOJMYYHIH Ghl
CKOpPOCTb, PAaBHYIO CKOPOCTH CBEeTa B HeNoJBHMKHON Boge 1uIoC
CKOPOCTb JBHXKEeHH:A BOJH. Mexay TeM HenocpeicTBeHHOe H3Mepe-
HHE JAeT CKOPOCTh MEHBIUYIO, YeM CJeIyeT H3 3TOr0 Paccyix-
JIEHHS.

Mol yxe ropopH/H O KpafiHe CTpaHHOM MOJIOXEHHH, Korjaa
Tesa, npoxojs uepe3 3hHp, He HCOHITLHIBAIOT 3aMeTHoro Tpedud. Ho
eCJIH OHH He TOJBKO IPOXOIAT uepes 5(hHp, HO U YBJEKAKOT ero 3a
coboit, To TpeHHe BO BCAKOM cJydae J0JIHO OBl cTaTh 3HAYHTENb-
AEIM|

Taxum ofpasoM, Bce NONLITKH 060ATH NPOTHBOpeUYHe, CO30aB-
meecd NOCJae HEOMHIAHHOrO peayasrara oneita Malikenscona,
OKa3aJHChk OesyCrnellHEIMH.

INoneeneM HTOrH.

Onur MaifikenscoHa NoATBepXIaeT NPHHUHMNE  OTHOCHTENb-
HOCTH IBHIXEHHA He TONbKO IJis JBHXKeHH: oOLIdHEIX Ted, HO H 474

—28



IBJIEHHS pacnpocTPaHeHHA cBeTa, TO eCTb [J1f BCeX ABJEeHHH NpH-
PO

Kax Mul BHIAENH paHblle, H3 NPHHLHIA OTHOCHTEJNBEHOCTH JBH-
JEHHS HelocpeJCcTBEeHHO BHITeKaeT OTHOCHTeNbHOCTE cKopocTed:
3HAYeHHS CKOPOCTH AO/IKHE! ObITb Pa3/IMUHBIMH ANS PA3NHYHBIX
ABHMYIHXCA APYT OTHOCHTENbHO apyra JaGoparopuii. Ho ¢ apyrof
CTOpOHE!, cKopocTk ceeta — 300000 xkuioMeTpoB B CeKyHAY —
OKa3kIBAETCS B Pas/HUYHEIX JaboparopHAaxX oauHakopofl. Chexopa-
TEIBHO, OHA He OTHOCHTeNbHa, a abco/toTHa!



ITnaB s YETBEFTAAR

BPEMA OHA3BIBAETGA OTHOCHTENbHbIM

A CThH AKH HE CANOM RERE

npoTHEBOpEYHE?

Ha nepserit Barasg MoMXer noxa-
3aThCS, YTO Mbl HMEeM &0 C YHCTO JIOTHUECKHM [MpPOTHBOPEUHEM.
[TocTOAHCTEO CKOPOCTH CBEeTa B PasHbIX HAMNPAaBJIEHHAX MOATBEPHK-
[AeT TMPHHUHUI OTHOCHTENBHOCTH, B TO e BPEeMS caMa CKODOCTE
cBera — abGCoJTIoTHA.

BenoMuuM, OQHAKO, OTHOLIEHHE CPeIHEBEKOBOTO HeJ0BeKa K
darTy wapoobpaszHocTH 3eman: Aas Hero lapoofpasHas (opma
JeMNIH cTOfA/IA B PE3KOM [POTHBOPEYHH C HAJHYHEM CHJBI TAXeE-
CTH, MOCKOJBKY BCe TeNa AOKHEL OEIH OBl CKATHTBCA ¢ 3eMJIH
«BHH3», Mem Iy TeM MEI JOCTOBEDHO 3HaeM, YTO HHKAKOro JOorHue-
CKOTO NMpOTHBOpeuHd 37eck HeT. [IpocTo-HanpocTo MOHATHA Bepxa
H HU3A ABASIOTCA He a0COIOTHBIMH, 8 OTHOCHTENBHBIMH,

To xe nomoxeHue HMeEeT MECTO H B BONPOCE O pacrnpocTpaHe-
HHH CBeTa.

Brwo 68 HaNpacHEIM HCKATh JIOTHYECKOe MPOTHBOPEYHEe MeH -
Ay TPHHUKNOM OTHOCHTENBHOCTH [BHXKEHHsi H aBCOMIOTHOCTBIO
ckopoctd ceera. [IpoTHBopeune nossiseTci 34ech JHUIB MOTOMY,
4TO MBI MIPH 3TOM He3aMeTHO IS caMuX celd BBeJH elle H ApyrHe
MpeanoJoxeHns, nogo6Ho TOMY Kak, onpoBepras [apoo0pasHocTb
3eMaH, cpelHeBeKOBHEe JIOAH CYHTANH a0COMIOTHBIMH  TOHATHS
BEpXa W HU3a. ITa cMellHas [ HAac Bepa B abCOMIOTHOCTH BEpxa
H HH3a C03/aBaJjlachb BCJIENCTBHE OrPaHHYEHHOCTH HX OMNBITA: B TO
BpPEMS JIOAH MAJO MyTeIlecTBOBANH H OBLIH 3HAKOMEl JHIIb C He-
GOMBIIHMH YYacTKaMH 3eMHOA noBepxHocTH. OuYeBHIHO, HeUYToO
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no106HOE NPOU3OLLIO U C HAMH — MO-BHAUMOMY, H3-3a OrpaHUueH-
HOCTH HALIero OMBITA MBI 9T0-TO OTHOCHTENbHOE MPHHAJIH 3a abco-
JHOTHOE.

UTo Ke HMEHHO?

Urobel 06HApYXKHTE HALIY OIIKOKY, BOpels OyleM OCHOBEI-
BATLCA TOJBKO HAa MMOJIOKEHHAX, YCTAHORJEHHKIX OMLITOM.

Gapumwca B noesyp

[Mpencrasnum cefe moesn AJHHOA
B 5 400 000 ku1oMeTpoB, KOTOPBIH ABHMKETCHA NPAMOJTHHEHHO H paB-
HOMepHO co ckopoctbio B 240 000 KHIOMETPOB B CEKYHAY.

IlveTe B HEKOTOpHI MOMEHT BpeMeHH B cepelHHe Moe3ja
3aMIa4ck JaMmnouka. B HEPEﬂHEM M 341HeM BaloHAX YCTPOEHE]
ABTOMATHYECKHe [BEDH, KOTOpble OTKPHIBAKOTCH B TOT MOMEHT,
KOTJIa Ha HHX MagaeT cBeT. UTo YBHIAT NIOOH B Noesje H YTO YBH-
AST JI0AH HA naatdopmer

Orseyaa Ha 3T0T Bompoc, GyOeM, Kak YCJIOBJIEHO, NPHIepIKH-
BAaTLCH TOJBKO OMNBITHHEIX (PaKTOPOR.

JIIoIH, CHAALLHE B CepeirHe Moe3na, YBUAAT caenyioulee. Tak
Kak, coriacHo onuTy MafikeabcoHa, cBeT pacnpocTpaHAercs OTHO-
CHT&JIBHO NMOe3lla ¢ OLHHAKOBOH MO BCeM HANpaBJeHHAM CKO-
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poctsio — 300 000 xunomerpoB B cekyHAY, To uepes 9 cekyHa
(2 700000 : 300 000) ou pofiner oJHOBPEMEHHO [0 3aJHEro H Jo
nepeHero BaroHoB,  ofe JBepH OTKPOIOTCH OIHOBPEMEHHO.

Uro e yBUAAT Jioau HA naatdopme? OTHOCHTENBHO CTaHIHH
CBeT TaKKe pacnpocrpaHsercd co ckopocTeio 300 000 kusomerpos

B cexkyHay. Ho sanunit Baron uger naescrpeuy Jiyuy csera. [Tostomy

2 700 000
CBET BCTPETHTCS € 3a/HHM BATOHOM Y€Pe3 353 oo 1240 600 5 CEKYHAL

[Mepenuuft e Baron Jjiyu ceera JOJMHKEeH JOTOHATH H MOITOMY fo-
2 700 000
CTHTHET €ro JIMIIB CYCTH ~355 go0—240 000 40 CEKVHIL.

Hrak, moasim Ha nnatdopMe nokakercs, uToO JBepH B roesje
OTKPOIOTCH He ofHOBpeMeHHo. Crneppa OTKpOIOTCA 3aQHHE [BepH,
1 il cnyers 45—5=40 cekyHA OTKpolOTCA nepenuue .

Takum o6pasoM, ABa COBepILIEHHO CXONHHEIX COBHITHA — OT-
KpHITHE MepellHHX H 3aJHHX ABepefi noe3fa — OKaXyTCa ANd JHo-
Iell B moesfe ONHOBPEMEHHEIMH, a I/ Jjiofell Ha nmiaatdopume —
pasgesIeHHEIMH MpOMeKyTKoM BpeMedH B 40 cexkyu,

w3 ApaE Wl cMUMCRE NOCpaMNEH

Ecte 1 B 3TOM mnpoTHBOpeuHe?
He sasaserca mu obBHapyxeHHwill cakr nosaHefimum abeypraom,
Bpoge takoro: «[I/MHa KpOKoAHaIa OT XBOCTA O TOJIOBH IBa MeT-
pa, a OT TOJIOBEI 0 XBOCTa OOHH METps?

[MonuiTaeMcst BAYMATBCS, MOYEMY [OJYVYEHHBIH pesyJsTaT
KaXXeTcsl HaM CTOJIb HeJIeNbiM, HeCMOTpPS Ha TO, 4TO OH HaXOJHTCH
B NOJIHOM COIVIACHH C ONBITHBIMH (PakTaMH.

Ho ckoabko 66 MEI HA AYMaJH, HAM He YAacTcd HailTH JOrH-
4ecKoe NPOTHBOpedHe B TOM, 4TO JBa fABJeHHd, [IPOHCLIeIIIHe 111
Jojiet B Moesfie OQHOBPEeMEHHO, A5 Jiofel Ha niaatdopMe oKasa-
JIHCh pasjieJieHHEIMH IIPOMEXYTKOM BpeMeHH B 40 cexyHl.

EnHHCTBEHHOE, YTO MEI CMOMeM CKa3aTb cefe B yTellleHHe, —
5TO TO, 9TO HAIUH BLIBO/bI MPOTHBOPEYAT «3APABOMY CMEICTTY».

Ho BcroMuuM, KaK «3paBblil CMEIC/» YEJIOBEKA CPEIHHX BEKOB
conpotusasancs (axry ppautenus 3eman sokpyr Conuna! Beaw B
caMoM JeJie, BeCh ITOBCEIHEBHBIH ONBIT TOBOPHJ CDEAHEBEKOBOMY
4e/I0BEKY ¢ HEeNpe/oXHOH JOCTOBEPHOCTBIO, UTO 3eMJIs MOKOHTCSH,
a Connue aBmwxercss BOKPYT Hee. M passe He «3[paBOMy CMBICIY»

1 B gancHefimen st paccysmpmenns GyayT meckosnsko yroumens. (Cw. erp, 45).
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00f38HH JIIOAH YNOMHHABLIEMY-
cfl CMEXOTBOPHOMY JIOKasaTellb-
CTBY HEBO3MOMKHOCTH WWapoob-
pasHoH ¢opmul 3eMan?!

CTONKHOBEHHE  «31paBoTO
CMLIC/Ia» ¢ pea’bHEIM (akToM
BRICMEAHD B H3BECTHOM aHeKIOTE
o (hepMepe, KOTOPHH, VBHAA B
300JI0THYECKOM cany Hpada,
BOCK/MHKHY/I: «3JTOr0 He MOXer
6BITE!»

Taxk gasuBaeMBId 3JpaBHIH
CMEICJI fiBJdeT cofofl He 9TO HHOe,
KaK npocrtoe ofioflienne HaLIHX
npeacTaBJaeHHit U MPHBLIYEK, CJ10-
HHBIIHXCH B IOBCEIHEBHOH
HH3HH.

3To onpeleNeHHbIl YPOBeHb
MOHAMAaHHA, OTpaxKawlHl ypo-
BEHb OMLITA,

Bes TpyaHOCTE NOHATH H OCMBICAHTE TO, YTO HaM Ha nuatdop-
me OyAyT NpelcTaBaaThCA HEOIHOBPeMeHHEIMH JBa COORITHS, MpPO-
HCXONALIHE B Moesqe oJHOBpeMeHHo, nofobua satpynHeHuto dep-
Mepa, KoToporo osafgaqun Bua xupada. [Nonobuo depmepy, HH-
KOTlla He BHIABLIEMY 3TOT0 XXHBOTHOTO, Mbl HUKOTAA He JIBHTAJHCh
CO CKOPOCTBIO, Naxe oTaaNeHHo npubaxmxamouelics K 6acHOCI0B-
Hoi ckopoctH 240 000 kmaomerpoB B cekysay. Her Huwero ymu-
BHTENILHOTO B TOM, 4TO, KOTja (hH3HKH CTANKHBAIOTCA CO cTOJb Bac-
HOCNOBHEIMH CKODOCTAMH, OHH HabmiofaoT GakThl, BecbMa OTAHY -
HbIE OT TéX, K KOTOPHIM ME IPHBLIKIH B [TOBCeIHEBHOH JKH3HH.

Heoxunanksiit pesysisrat onbita Mafikenscona, nocrapuBHf
()H3HKOB mepej STHMH HOBHIMH (pakramu, 3acTaBAJ HX NepecMoT-
perb, Jae BONPEKH «3IPABOMY CMLICJY», TaKHe, Kasanock OH,
OYeBHAHBIE H MPHBBIYHBIE NPEACTAB/EHH, KAK OLHOBDEMEeHHOCTD
IBYX COGHITHIL.

Konegno, MoxHO 6rl10 6B, OCTABAACH HA MOYBE «3]PABOro
CMBICJTA», OTPHLATEL HaJMHIHe HOBHIX SABJEHHH, HO, MOcTyrnas Tak,
yrnono6aseusca depMepy H3 aHeKIoTa.
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Bpewme nocTHIrAaET cyRAbOR
PpUoeETpanCTESR

Hayka ne GOHTCA CTOJNKHOBEHHH
C TAK HA3BIBAEMBIM 31PABKIM cMbic]oM. Ee cTpaluT JIHIIbL Heco-
rJacue CYLUIECTBYIOINX NpelcTaBJeHHH ¢ HOBBIMH JaHHBIMH OIbI-
T4, H, ec/lH 3T0 HMEeT MecTo, Hayka 0e3KalloCTHO JIOMAeT CIOKHB-
Hecs NpeACTaBJeH s, MOJHHMAaN HallH 3HaHHA Ha 6oJiee BEICOKYO
CTYMeHb.

MBI cyMTaaH, YTO ABa OJHOBpPeMeHHEIX coOLITHA ABJAAIOTCA
OfHOBpeMeHHEIMH B JGoifi naGopatopunu. OnblT npuses Hac K
HHOMY BHIBOAY. BBISICHHIOCH, YTO 3TO BEPHO“IHIOL B TOM CJYyYae,
Korza naGopaTopuy MOKOATCH APYT OTHOCHTeNBHO Apyra. Ecou xe
jBe n1aGopaTopHH IBHIKYTCA IPYI OTHOCHTENBHO APYrad, TO cobbl-
THf,, OJHOBpeMeHHBle B OJHOH M3 HHX, OOKHB ObBIThb NPH3HAHEL
pasHoOBpeMeHHEIMH B JApyrofl. [ToHsTHe OAHOBpEMEHHOCTH CTaHO-
BHTCH OTHOCHTEJIEHBIM, OHO HMeeT CMEIC/T JHIUIE MPH YKd3aHHH, KaK
JIBHMeTcH nadopaTopud, roe 3TH cOOBITHA HabawaawTed.

BenoMHUM MpuMep ¢ OTHOCHTEIBHOCTBIO YIVIOBBIX BEJHYHH,
0 KOTOPOM MBI FTOBOpHJH Ha cTp. 8. Kak oberout gesno tam? [Tyets
YIJIOBOE DACCTOAHHE MeXIy OBYMSA 3Be3daMH IpH HE[EI.J'H-D,ELEHHH
¢ 3eMJIH 0Ka3a/J0Cch PABHBIM HYJIIO, TAK Kak 00e 3Be3[kl nonaJu Ha
obulyio npamyio. B noscenHeBHON KH3HH MBI HUKOTJA He MpHIEM
K NPOTHBOPEUHH), CYHTas 3TO yTBepmaenue abcomoTHeiM. Huoe
Aeno, eCcMH NMOKHHYTL NpeleNibl COMHeYHOH cHeTeMbl W HaOM0AaThL
Te e JBe 3Be3]kl C Kakoi-TuGo IPYrofl TOUKH MpOCTpaHeTBa, YT.1o-
BOE PACCTOSHHE B 3TOM CJIyuae OKaMeTcs Ve OTJHYHBIM OT HYJS.

Tor oueBHOHBIH A8 cOBpeMeHHOro 4ejosexa (hakr, 4To IBe
3Be3[bl, KOTOpBE COBNANANT HpH HabMONEHHH ¢ 3eMJTH, MOTYT He
COBMajarsb NpH HaGM0OLeHHH H3 APYTHX TOUeK MPOCTPAHCTRA, MOKa-
3anca OBl HeJeNbIM YeJIOBEKY CPeIHHUX BeKOB, MpelCTaBJABLIEMY
HeOo B BHJIE KYI0J/4, YCEIAHHOrO 3Be3JaMH.

HonycTM, 4To 3ajaH BONMPOC: @ KaK HA caMoM jJeqe, — OT-
BJIE€KasCh OT BCAKHX JabopaTopHil, — ABJIAIOTCA JH JABa COOLITHSA
OJAHOBPEMEHHBIMH H/AM e HeT? K coXaneHHio, STOT BONPOC HMeeT
He GoJiblie CMEBIC/A, YeM BONpPOC: a KaK Ha caMoM [gefe, — OTBJIe-
Kasich OT TOYEK, M3 KOTOPHIX Beaercs HabJioleHne, —HaX0AaTCs ABC
3Be3flbl Ha OJHOMH NpAMOi WK ke HeT? B ToM-TO M [ef0, YTO Kk
HaxoKJeHHe Ha OIHOH MpAMOA CBASAHO He TOJBKO ¢ MOJIOKEHHAMH
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JABYX 3BE3J, HO H C TOUKOH, H3 KOTOpOH OHH Hab/Aw01al0TCH, TAK H
OIHOBDEMEHHOCTE CBfi3aHA HE TOJBLKO C 000HMH cODOBITHAMH, HO H C
naBopatopHel, B KOTOpOH TIPOHM3BOAMTCA HaOMOJeHHe 3a STHMH
cOBBITHAMH,

[Toxa MBI HMeTH 1710 CO CKOPOCTAMH, MAJIEIMH 110 CPaBHEHHIO
CO CKOPOCTBIO CBeTa, MBI He MOIJIH OOHAPYMHTb OTHOCHTEJIBHOCTS
[OHATHA OJHOBPEMEHHOCTH. H nuww H3yuas JBHMKEHHS, obJiagan-
LIlHe CKOPOCTAMH, CPAaBHHMEIMH CO CKOPOCTBI) CBera, MBI BHIHYHK-
AeHbl GBITH NEPECMOTPETh NMOHATHE OJHOBPEMEHHOCTH,

CoBepleHHO aHaJOrHYHO 3TOMY JIOAH BHIHYMKIEHE GBLIH Me-
PECMOTDETh MOHATHS BepXa W HH3a, KOrja CTajJH NMYTellecTBOBATh
Ha PACCTOAHHS, CPaBHHMEE ¢ pa3MepaMu 3emau. Lo atoro npen-
CTABJIEHHE O MJIOCKOH 3eMJIe, KOHeYHO, Hé MOTJIO IIPHBECTH HH K Ka-
KOMY TMPOTHBOPEYHIO C OMBITOM.

paBia, MBI HE HMeeM BO3MOMHOCTH IepeMelldaThCA CO CKO-

POCTAMH, GJIM3KHMH K CKOPOCTH CBETa, M Ha CBOEM JIHYHOM OIbITE
HaOM0AaTk Te NapajoKcadbHble ¢ TOUKH 3peHHA CTaphX NMpeacras-
JeHuft GaKTel, 0 KOTOPEIX MBI TOJNBKO uTO roBopuay, Ho Gaarogaps
COBPEMEHHOH TeXHHKe 3KCMepHMeHTa Mbl MOMKeM C MOJHOH jJocTo-
BEPHOCTbIO OOHApPYHHUTEL 3TH (aKTH B pfAle (H3HYECKHX ABJEHHH.

Hrak, Bpemsi nocruria ta e cyipfa, 4T0 H MPOCTPAHCTBO!
(CJ0Ba «B OIHO H TO e BpeMs» 0Ka3aJHChb CTO/b e MaJjo 3Haua-
U[MMH, KAK M CN0BA <«B OJHOM H TOM & MeCcTew,

[TpoMexyTOK BpeMeHH MeXIy NBYyMs CODBITHAMH, TAK e Kak
M MPOCTPAHCTBEHHOE PACCTOAHHME MEXIY HHMH, Tpedyer yKasaHus
10/ JabopaTOpHH, MO OTHOLUEHHIO K KOTOPOH 3TO YTBEpMKIEHHE
nenaercs.

Hayka TopwecTEYERT

OTkpuiTHEe ((aKTa OTHOCHTEJb-

HOCTH BpeMeHH npeacrasser coboH raybokuii nepesopoT B BO3-

3peHHsX YejloBeka Ha npHpoay. OHo ABJsercd OXHOH M3 BeJIHYadl-

wux robes YelOBEYECKOro pasyMa Haj KOCHOCTEIO BeKaMH CJIO-

WHBIIHXCA npeacTasieHHH. Ero MOMHO CpaBHHTB JIHUIL ¢ TIEpeBO-

POTOM B Ye/IOBEYECKHX MPEICTAB/AEHUAX, CBA3AHHEIM C OTKPBHITHEM
thakra wmwapoobGpasHOCTH 3eMJIH.

OTKpHITHE OTHOCHTEIBHOCTH BpeMeHH 6bl10 cenalo B 1905 ro-

ny seamuafimum dusukom XX Beka AasGeprom fiHwTefiHoM



(1880—1955). D10 OTKpHTHE BHABHHYJIO 25-NetHero JfinmuTefina
B PAAEI THTAHOB 4YeJOBeuecKoil MulcaH, B Haulelt namatu oH cran
Hapany ¢ Konepuukom u HeioToHOM nposaarateneM HOBHIX myTef
B Hayke.

B. W. Jleuun nazpan AnsBepra DiHIUTERHA ONHUM H3 «Be/H-
kX npeobpasoBaTeiell eCTECTBOZHAHHA»,

Yuyenne 06 OTHOCHTENBHOCTH BpeMeHH H BBITEKalollHe H3 Hero
C/IEICTBHA HMEHVIOTCH OOBIYHO TEOpHeH OTHOCHTENBHOCTH. Ee He
Cleiyer NyTaTh C MPHHLHATNIOM OTHOCHTEJBHOCTH JBHXKEHHS.

ExopooTe NMEBT NpPEAEER

o sropoft MupoBoit BoOHHH ca-
MOJIETHI JIETAJH CO CKOPOCTHIO, MEeHBILEH CKODOCTH 3BYKA, a Ternepn
MOCTPOEHLl M «CBEPX3BYKOBHIE» caMojeThl. PanuoBOJHE pacnpo-
CTPaHAITCA cO cKopocThio cBeta. Ho wensss au nmocrasuTh nepen
co0oH samayy — cO31aTh «CBepXCBeroByio» Tenerpaduio, 9robnl
nepenaBaTbh CHTHAJEl CO CKOPOCTBIO elle Oofblleil, yeM CKOPOCTh
cBeTa? ITO OKA3HIBAETCS HEBO3MOMKHEIM,

B camom pmene, ecni 651 MOXKHO GBLIO OCYILECTBUTE NEpenayvy
CHIHAJIOB ¢ DecKOHeUHOH CKOPOCTbIO, TO MH MOJYYHIH Ghl BOIMOMNK-
HOCTb YCTAHABJHBATL OJHO3HAYHEIM 00pa3’0M ONHOBpPEMEHHOCTh
ABYX coOHITHA. Mul roBopuin G, 4TO 3TH COGHITHA IIPOH3OLLIH
OJHOBpeMeHHO, ecii Obl HecKoHeuHO GBICTPHIA CHIHAT O NepBOM CO-
GRITHH TPHXOIMI OJHOBPEMEHHO C CHrHAJOM O BTOPOM COOBITHH.
Taxum obpasom, 01HOBpeMeHHOCTh NMOJVUHAa OH abcomoTHEA xa-
pakrep, He 3aBHCALUKA OT ABMMEHHS TOH JaCopaTopHH, K KOTOpOH
OTHOCHTCSl 3TO YTBEpMIeHHe.

Ho nockonsky alcoilOTHOCTE BPeMEHH ONpOBEPraercs OMnbl-
TOM, MBI 3aKJIOUaeM, YTO Nepejadya CHrHajJoB He MoxeT OHThb
MraoseHHo#. CKOpOCTe nepenagu JefcTBHA W3 OJHON TOYKH MpO-
CTPAHCTBA B APYTYIO He MoXeT ObTh GecKoHeuHof, APYrHMH c/10Ba-
MH-—He MOKeT NpPeBHIATh HeKOTOPOH KOHEeYHON BeJHYHHE], Ha3hbl-
BaeMOH NpenenbHOR CKOPOCTRIO.

3ta npenenbHas CKOPOCTbh COBMNAaeT CO CKOPOCTHIO CBeTa.

B camom jene, COTJiacHO NMPHHIHNY OTHOCHTE&IBHOCTH JBHMKeE-
HHA, BO BCEX ABHMKVIIHXCSA APYr OTHOCHTENBHO Apyra (mpsiMOJIH-
HeflHO H paBHOMepHo) Na6opaTropHAX 3aKOHE NPHPOAH JOMKHH
GHTE OJHHAKOBH. YTBEepXKIEHHE, UTO HHKAaKad CKOPOCTH HE MOMKET



fIipeBLIIaTL JAHHOTO NPENeNa, ecTh TAKME 3aKOH NPHPOMH!, H MO-
3TOMY 3Ha4yeHHe MpPEeJeNbHOH CKOPOCTH AOJIKHO OhITh COBEpPLIEHHO
O[IHHAKOBO B PA3JIMYHLIX JafopaTopHAx. DTHMH Ke cBolicTBaMy,
KaK MBl 3HaeM, OTJIHYAeTcs W CKOpPOCThb CBETA,

Taxkum o6GpasoM, CKOpPOCTb CBETA — 3TO HE MPOCTO CKOPOCTh
pACIpOCTpaHeHHs: HeKoero siBjeHHsa npHpoasl. OHa urpaer BaxHed-
YO0 POJib MPenesbHOA CKOPOCTH.

OTKphITHEe CYILECTBOBAHHA B MHpe TPeJe/bHOH CKOPOCTH fB-
JSeTCA OJHHM H3 BeJHuaHIIHX TPAYMQOB 4eloBeuecKOH MBICJIH H
3KCTePHMEeHTAIbHEIX BO3MOMKHOCTEH Ye/I0BedecTsa.

@DH3HK IPOILJIOro CTOJETHS He MOr AOAYMAThCs IO TOrO, YTO B
MHpe CVIIECTBYeT MpefeasHas CKOPOoCTh, YTO (DAKT ee CYILIECTBOBA-
HHA MOXKHO JokaszaTb. Bosee Toro, eciii OH faxe OH B CBOHX OME-
TAX HATKHYJCA HA HAJHYHe B NPHPOJE Mpele]sHOH CKOPOCTH, OH
He MOT GHITb YBEPEH, 9TO 3TO 3AKOH NPHPO/bL, 4 He CJIeACTBHE Orpa-
HHYEHHOCTH JKCMEepHMEeHTANbHEIX BO3MOMHOCTEH, KOTOpHE MOryT
OHITh YCTpPaHeHE! B Mpollecce aafbHeAlIero pasBHTHA TEXHHKH,

[TpHHIHD OTHOCATENBHOCTH MOKA3LIBAGT, YTO CYIECTEBOBAHHE
npefesbHOH CKOPOCTH JIeXHT B caMoH npHpoje Belled. PaccunTh-
BATE, UTOD ]'I[]DI"I}EEJC TEXHHEH JACT BOZIMOMHOCTE JOCTHYE CKD]JGETEfI,
MPeBEIIAIIHX CKOPOCTh CBETA, CTO/b e CMellHO, KaK MoJararts,
YTO OTCYTCTBHE Ha 3eMHOH MOBEPXHOCTH TOYeK, pasfe/eHHBIX pac-
crosnueM cbuille 20 THCAY KHJIOMETPOB, €CTh He reorpadHuyeckuil
3aKOH, 8 OrpaHHUYeHHOCTE HAIIHX 3HAHHM, H HAJleATHCH, UTO 110 Mepe
pAa3BHTHA reorpa(Hu yaacrcsd OTHICKATh Ha 3eMJe TOYKH, elle Go-
Jlee yIoaleHHEle JPYT OT JApyra.

CxopocTb CBETA MOTOMY W HIpaeT TaKylo HCKIKYHTEIBHYIO
posib B NpPHPOAE, UYTO OHAa ABJAETCH MpefefbHOH CKOPOCThIO A
pacnpocTpaHerus yero 6u To Hu 6bL10. CBer aubo onepexaer Bes-
Koe jpyroe fiBjeHue, qufo, B KpafHeM ciyuyae, HOXOAHT C HHM
OIHOBPEMEHHO.

Ecan 651 CodiHIle packosa0J0ck Ha JBe 9acTH H o6pasoBano Obl
IBORHYIO 3Be3fy, TO, KOHEYHO, H3MeHHI0Ch Obl H ABUXKeHHe 3eMJIH.

®usEK NpPOULIOro CTOJETHS, He 3HABLIHH O CYLIECTBOBAHHH
B NpHpOAE NpelesHOl CKOPOCTH, 683yCI0BHO NpeAnoNoXHI Obl,
YTO M3MEHEHHe [ABHeHHA 3eMJH NPOH30ULI0 6B MIHOBEHHO BCJIET
sa packanueannem Connuna. Mexny teMm csery nonanobuiock Obl



BOCEMb MHHYT, uToOnl JofTH 0T packonosuerocs Coanua ao
SeMau.

B neficTBHTEIBHOCTH, OAHAKO, H3IMEHEHHE B ABHMEHHH 3eMJH
TOME HAYHETCH JHUIL CIYCTH BOCEMb MHHYT MOCHE TOrO Kak packo-
nerca CoJHle, H 10 3TOro MoMeHTa 3emasd OyIeT JBHraThed Tak,
kak ecau 6el ConHue He packogogock. [la u BooOlie HE OJHO CO-
GeiTHe, npoucwenee ¢ ConnueM wiad Ha CoJHLE, He OKaMer
HHKAKOrO BJHAHHA HH Ha 3eMJII0, HH Ha ee NBHMKeHHe 10 HCTeUYeHHs
3THX BOCBMH MHHYVT.

KoHeuxas CKOpOCTb pacrpoCTpaHeHUs CHIHAJA, PA3yMeeTcH,
He JHLIAeT HAC BO3MOMHOCTH VYCTAHAB/MBATL OJHOBPEMEHHOCTL
aByX coOmTHH, [las 3TOr0 HaJ0 TOJIBKO YuecTh BpeMs 3anasjblBa-
HHS CHrHa/Ja, Kak 3T0 oOBIYHO H JeJaeTcH.

OnHako Tako#l cnocof YCTaHOBJNEHHS OJHOBPEMEHHOCTH YiKe
BIIOJHE COBMECTHM ¢ OTHOCHTENBHOCTRID 3TOrO NOHATHA. B camoMm
nene, ytofbl BEIYECTh BpPeMA 3anasfblBAHHS, MBl JOMMHE  Oyiem
PasgeNHTh pPAcCCTOAHHE MEeXIy MecTaMH, B KOTOPBIX MPOH30LLIH
coOBITHA, HAa CKOPOCTh pacnpocTpaHeHys curuata. C apyroit cro-
pOHBI, elle OOCYHZas BONPOC O IOCHUIKE NMHCEM H3 3KClpecca
Mocksa—BranuBoCTOK, MBI BHIEIH, YTO CaMO MECTO B NMPOCTPaH-
CTBe — TIOHATHE TOMXE BechMa OTHOCHTeNbHOe!

Paibwe W noidme

[lpeanonoxuM, 4TO B Halllem
noesfe ¢ 3a)KUramwlleldcs JaMIOYKOH, KOTOPHH ME GyaeM HA3h-
BaTh noesfoM JfnIuTelHa, HCIOPTHICH MeXaHH3M aBTOMAaTHYECKH X
JiBEpell M JIIOAH B IOe3je 3aMeTH/H, UTO TepeiHss IBepb OTKPH-
nack Ha 15 ceKyHn paHblie, geM 3afuasA. JioAW Ha CTaHUHOHHOI
niatopMe YBHIAT, 4TO, HAoGOpOT, 3aAHAA [Bepb OTKpHLIACh
Ha 40 — 15 = 25 cexyun paubie, Takum obpasom, To, uTo MLN%
0JHOH JabopaTOpHH NPOHIOLLIO PaHbIIe, IJ8 APYrod MOMET npo-
H30HTH TMO3Me,

Opnnako cpa3y BO3HHKAET MBICIb, YTO TAKAs OTHOCHTENLHOCTH
NOHATHA «paHbllie» H «[I03Ke» BCe XKe [OJKHA HMETh CBOM MNpe-
neqer, Tak, BpaL JH MOXHO JONYCTHTE (C TOYKH 3peHHSA KakoH Obl
10 HH Gblo JabopaTopHH), uTO pefeHOK POAHJCA paHblle CBOeH
MATEDH.

Ha Counsue ofpazoBanock nATHO. Yepea BOCEMB MHHYT 3TO
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ATHO YBHAEN acTpOHOM, HaOMOAaIHA 32 CoJaHueM B TeJeckKor.
Bee, uto caenaer acTpoHoM noce storo, Oyaer abcodoTHO no3xe,
yeM MOABHAOCE MATHO, — MO03Me ¢ TOWKH 3peHus mwboi nabdopa-
TOPHH, Ie HAGJI01810T COMHeYHOe NATHO M acTpodoma. Hanpotus,
BCE, YTO MPOH30ILIO0 ¢ aCTPOHOMOM paHbIUIE, YeM 33 BOCEMb MHHVT
[0 BO3HMKHOBEHHSA NATHA (Tak, uroObl CBETOROH CHrHaJ 00 3TOM co-
GeiTi mpuiies 6bl Ha ConHUe 10 NOABJIEHHS NATHA), MPOH30LWAC
abcoMOTHO paHblle.

E.C.J]H e HCTFIDHUMT HanpyHMep, Hajae/d OUKH B MOMeEHT, Jiexda-
ILHH MeX Y STHMH ABYMS IPaHHLAMH, TO BpeMeHHOe COOTHOLUeHHe
MEN Y TOSBJEeHHEM TATHA M HaJeBAHHEM OUKOB aCTPOHOMOM He
Byaer ymxe abCOJHOTHBIM,

Mul MOKeM IBHraThbCH OTHOCHTENBHO aCTPOHOMA M MATHA TaK,
4TOOB! B 3aBHCHMOCTH OT CKOPOCTH H HaNpaBJeHHA CBOEro JBHKe-
HHA BHIETE -EiIIITfI'II]Il'I'GIME:I HAOeBaKLUIero OUKH pﬂHbLLIE, noaxe HIH
ONHOBpEMEHHO C MOABJEHHEM MATHA.

Taxkum ofpa3oM, NPHHIMN OTHOCHTEILHOCTH NOKa3bIBaeT, uTo
BPEMEHHBIE COOTHOLUGHHA MeX 1y cOOLITHAMH OLIBAIOT TPeX THUIIOR:
a0COMIIOTHO paHbLIe, a0COMIOTHO NO3XKe W «He PaHbIUe H He Mo3XKe»,
TOYHEe — paHblle WJIH Mo3XkKe, CMOTPA Mo TOMY, H3 Kakoil jaGopa-

TOpHH HalbmionaiTca 3TH COOBITHA.



rAABA DRTAAN

YACHE W NUHEUKH HATNPHIHHYAKNT

Ceopeg capeMmecs 8 noesq

HE]]E,EL HAMH OUYeHb JJHMHHAA Me-
Jle3Has Jlopora, no KoTopof apuxerca noess JiHwTedHa. Ha pac-
crofnuu 864 000 000 kunomerpoe apyr OT JApyra HaxoAATcA OBe
cragumu. Ilpu ckopoctu 240 000 KusoMeTpoB B CEKYHAY NOE3LY
JitHiuTeiHa NoHaK06HTCA gac, 9To0kK NPOHTH 3TO PACCTOAHHE.

Ha o6enx cranuuax uMeiorcsd yackl, Ha neppofi cranuuy B Ba-
NoH CAIHTCH HFTEHIEETEEHHHK H Iepel OTX0I0OM Imoe3na I'IPDBE]]EET
CBOH 4achl MO cTaHUHOHHBIM. ITo npHesne Ha ApPYyryio CTAHUHID OH
¢ YIHBJEHHEM 3aMedaer, YyTO ero 4ackl OTCTAaJH.

B macrepckoft myTellecTBEHHHKA 3aBepHJIH, UTO €ro 4Yackl B
MOJHOM TMOPHIKE.

B ueMm xe meno?

Uro6ul pazobpaThcsi B 3TOM, NPENCTABHM, YTO Nacca)Kup Ha-
npaBJseT K NOTOJNKY Jyd cBeTa H3 doHapuKa, MOCTABJEHHOTO Ha
nos saroua. Ha motonke pacnosoxeno sepkaJgo, OT KOTOPOro Jyy
cBeTa orTpaxaercda ofpaTHo K Jamrodke doHapuka. [Iyte nyua,
KdKHM ero }?EH,EHT H&EEE}KHP B BalroHe, HBDﬁpH){{EH B BEpKHEﬁ
HacTH PHCYHKA Ha cTp. 42. CoBcem HHAue BEINIALUT 3TOT NYTh A5
Hab/aaaTens, HaxoldAllerocs Ha naatdgopme. 3a TO BpeMs, 4TO
JIy4 CBETa MpOoRIeT OT JaMNOYKH [0 3epKaja, caMo 3epKaJso Bejael-
CTBHe [BHKeHHs noesga nepeMecturcd. IToka Jyu Gyaer Bozepa-
LIATHCSA, JJAMIOYKA MMePeMEecTHTCH elle Ha TaKoe e paccTosHue.

Merr BuauM, uTo mns wabarogarenet Ha mathopme cBer npo-
wes ABHO OoJblUee paccTosHHe, yeM 18 HabGmogarenedl B moese.
C Apyro#f CTOPOHE!, MBI 2HAEM, 9TO CKOPOCThL CBeTa ecTh abcoNtoT-



Haf CKODOCTh, OHA OIMHAKOBA W I8 eAyLIHX B NOE3fe, H 117 Tex,
KTO CTOMT Ha nJartdopMe. JTo 3acTaBjseT HAC cledaTh BRIBOL: Ha
CTAHLIMH MEXIY OTMpaB/JaeHHeM H BO3BpALUEHHEM Jyda cBeTa rpo-
1o GoJibllle BpeMeHH, 4eM B noesje!

HeTpyaHo BHYHCAHTE OTHOLLIEHHE BpeMeH.

[Tpennonomum, HaGmoaaTe s Ha nIAaTHOPMe YCTAHOBHI, YTO
MeX 1y OTNpaB/JIeHHeM H BO3BpallleHHeM Jyya cBera npouwto 10 ce-
Kyua, 3a ati 10 cexyun ceer npobexan 300000 > 10 =
= 3000 000 kunomerpoB. Orciona caeayer, uto cropoust AB u BC
paBHoOenpeHHoro TtpeyroasbHuka ABC cocrasasiior  Kaxgas
[ 500 000 kunomerpos. Cropowa AC paBHa, O4EBHIHO, MYTH, MpOH-
iAeHHOMY noeagoM 3a 10 cexkywa, To ects 240000 10=
= 2400 000 xuIOMeTpOB.

Teneps Jierko onpegenuTs BEICOTY BATOHA, KOTOPas OVAET BbI-
cotoii BD tpeyroasunka ABC.

BeriomuuM, 4To B NpAMOYTOJBHOM —TPeyroNbHHKE KBaipar
runoTenyssl (AB) pasen cymme KBaapatos kateros (AD u BD).
Mz paBeHcTRa: AB?= AD?+4 BD? noJydaeM, uTO BLICOTA BAroHa
BD =V AB? —AD?= V" 1 500 0U0? — I 200 000 = 900 000 xu-
NMOMeTPOB. Bricora BeceMa cosMaHasi, 4TO, BOpOYEM, He VIHBH-
T&NBHO NMPH aCTPOHOMHYECKHX pasMepax noesjfa JiiHiTefiHa.




[yth, npofiteHHsA Ay4oM OT Noaa A0 NOTOJAKA BAaroHa H of-
paTHO, C TOUKH 3peHHs [acca)KHpa paeeH, O4YeBHJAHO, YABOEHHOH

BraicoTe, To ecTb 2 > 900 000 =1 800 000 kunomerpos. [as npo-

1800000
XOMIEHHS 3TOrO IYTH CBETY NOHAJA00HTCA —5pgg90” — O CEKYHL

Sacw CHCTEMATHENEGHN OTCETART

Hrak, B TO BpeMa Kak Ha CTaH-
uHH npoutto 10 cekyHn, B moesge—Beero Julle 6 cexyua. 3HauuT,
ec/IH M0 CTAHUHOHHOMY BpEMeHH M0e3] NpHIUes] yepes yac nocJe
CBOEro OTHNpaBJEHH#A, TO [0 YacaM MaccakHpa TMpoHIeT BCero

6
60 X5= 36 munyr. IIpyruaMn cJOBaMH, Hachl IyTelleCTBEHHHKA

OTCTAJIH OT CTAHIIHOHHBIX 34 4ac Ha 24 MHHYTHL

Herpyzauo noragartecs, 4T0 OTCTaBaHHE 9acoB OVAET TeM 3Ha-
yHTe/IbHee, YeM GoJiblle CKOPOCTh NOe3fa.

HeiicTBHTENBHO, uYeM OJIHMKE CKOPOCTR Moesja K CKOpPOCTH
cBera, TeMm GJHXKe KaTer AD, HzobpamkawollHi MyTb, NPOHAEHHEI
noesnoM, K runorenyse AB, Hsobpaxaiowed myTs, NpoiaeHHEIH 32
10 e BpeMs cBeroM. COOTBETCTBEHHO STOMY YMEHBLIAETCH OTHO-
mesue Katera BD K ranoteny3e. Ho 310 OTHOIIEHHEe H MPEICTAB-
nsier cobofl OTHOLIEHHEe BPeMeHH B Moesjie ¥ Ha cTaHuHH. [TpuGau-
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AKaf CKOPOCTb MOEe3[]a K CKOPOCTH CBeTa, Mbl CMoMeM go0HTLCH,
4ToOHl 3@ Yyac CTAHLHOHHONO BpeMEHH B [0e3lle Mpolien CKOb
YTOAHO MaJkli NPOMEXYTOK BpeMmeHH. Tak, NpH CKOPOCTH noe3na,
paeHofi 0,9999 ckopocTH cBera, 3a yac CTAHUHOHHOTO BpeMexil
B Toe3fe npofjer JHWL OAHA MHHYTA!

Taxum obpazoM, BCAKHE ABHMKYIIMECA Yachl OTCTAKOT OT MO-
KosuuxcA. He npoTHBOpedHT 1M 3TOT pesyasTaT NPHHIUANY OTHOCH-
TEJMbHOCTH JBHXKEHHS, H3 KOTOPOrO MBI HCXOAHAK?

He o3nauaer ju 3To, 9TO Te yacHl, KOTOpHeE HAYT GbicTpee
BCEX JOPYIHX, HaxousaTcsa B abconioTHOM noKoe?

Her, notomy uTto cpaBHeHue uacop B N0€3/Ie ¢ YacaMH Ha CTaH-
UHAX TPOHCXOAHIO B COBEPLIEHHO HEPaBHOIEHHEIX yeloBHAX. Benb
Obl10 He JBoe, a Tpoe yacoB! CBOM 4acCkl MYTEILECTBEHHHK CPABHH-
BaJ ¢ ABYMs PasHbIMH YacaMH Ha pasHbx craHuusax. M nao6opor,
ecqin OBl B MepeliHeM H 3aJHeM BaroHax noesja OblIH BRIBEHIEHBI
yacel, TO HaGmojgaTeN b Ha ONHON H3 CTAHUMHA, CpaBHUBAf MOKa3a-
HHA CTAHLHOHHLIX Y4COB C MOKA3aHHAMH YacOoB B OKHAX NPOHOCH-
erocs MHMO Hero noesja, o0Hapy®ua Owvl, 4TO CHCTEMAaTHUECKH
OTCTAIOT CTAHLHOHHEIE YACHI.

Benr B naHHOM cayuae — npH paBHOMEPHOM M MPSMOJHHEN-
HOM MepeMellleHHH TMOoe31a OTHOCHTENbHO CTAHLUHH — MEl BlpaBe
CUHTATb MOe3[| HeNOoJBHKHEIM, a CTaHIUHIO NepejBHrawlleics. 3a-
KOHEI HPHPOIEI B HHX JOJIKHE GHIThH OJHHAKOBHL

Kaxneiit naGnwoaatens, HEMOABHMHEIA OTHOCHTEJBHO CBOMX
YacoB, YBHAMT, YTO CMELIAT JPYTHE YackHl, NepeMellaiiiiecs OTHO-
CHTeNIBHO Hero, H 3aberawt Bunepen teM OoJgblle, yem c GoJblued
CKODOCTBIO OHH [BHIKYTCH.

3710 noJioKeHHe COBeplLUeHHO AHAJOTHYHO TOMY, UTO KA JAblH
M3 ABYX Habmiomareneft, CTOAWMX y Tesaerpadubix ctosbos, ctan Obl
YTBEPMK ATk, UTO ero ¢Tob BHAeH noj GoJbIIHM YIaoM, YeM cTonb
JApYroro.

Mawwne spemedss

[Tpencrasum cefe Temeps, 4YTO
noesn DHHmMTEeAHA ABHMKeTCcA He [0 MarHCTpa/H, a [0 OKpPYHHOMH
#eJiesHolt mopore, Bo3Bpalilasich 4epes oNpeleJeHHOe BpPeMs CHO-
Ba K CTAHUHMH oTrnpasjeHud. Kak Mbl yxe YCTAHOBH/IH, MaCCaxHp
MpH 3TOM 00HapPYHHT, YTO €ro 4achl OTCTAIOT H OTCTaloT TeM 60Mb-
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(ObgCh
Wy l(,-F

lle, yeM GBICTpee JABHMKETCH Hoe3l. YBeluuyHBas CKOPOCTb Moesfa
SftHmTeliHa Ha OKPYIXKHOH Mene3Hofl Jopore, MOXKHO JOCTHTHYTH
TAKOTO NOJOMEHHHA, UTO 3@ TO BPEMA KaK JJIA mnaccamupa npoiner
BCET0-HABCEro OJIMH JeHb, AJ5 HaualbHHKA CTAHLHH NMPOHIeT MHO-
ro ner. BepuyBuuce (mo cBouMm 4acam!) uepes [OeHb [J0OMOH Ha
CTAHUMIO OTNPABJEHHA OKPYHON JOPOrH, Halll MaccaxHp y3HaerT,
UTO BCE €r0 POJHBIE H 3HAKOMEIE JaBHO YHe YMep.JIH.

B oTHune oT nyTellecTBHA MeXKIY ABYMA CTAaHLHAMH, KOTAd
naccaxHp MPOBEpHeT CBOM 4Yackl N0 PA3HEIM YacaM, 37ech, MpH
KPYTOBOM MaplupyTe, CPAaBHHUBAKOTCH [MOKA3aHUS yiKe He Tpex da-
COB, & BCEr0 JHILIb JBYX: Ya4COB B M0e3[le H 4acoB Ha CTaHIHH OT-
npasJeHus.

Her o 3jech NpOTHBOpEUUs ¢ NPHHLEANOM OTHOCHTEILHOCTH?
Moxuo 11 cunTaThe, 4TO NaccaXHp HAXOAUTCS B TNOKOE, A CTAHIHA
OTTIPaBJEHHA IBHMKETCH [0 OKDYMHOCTH €O CKODOCTBIO IOe3la
Oitamrefina? Bexe Torna Mel npHuLH 6B K BEIBOAY, YTO I8 /o€
Ha CTAHIHMHA NMPOHIET OAHH JEeHb, B TO BPEMA KaK JJIA MacCa)KHpOB
MpoHeT MHOTO JieT, Takoe paccyxieHHe, oaHaKo, G0 Obl HeBep-
HEIM H BOT TOYEMY.
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B cBoe BpeMsi MBI BRIICHHJIH, YTO MOMKHO CUMTATE [OKOALIHMCH
JHIUB TAKOe Tel0, Ha KOTopoe He JAeficTBYIOT HHKakHe cHabl [Ipas-
Jid, CyLIECTBYeT He OHH, a Gecunc/leHHOe MHOMECTBO «NOKOEB», U
JIB4 NOKOALIMXCA TeJa MOCYT, KaKk MBI 3HaeM, ABHIATbCH OTHOCH-
TeNBHO APYT Apyra npsiMosxHeilHo H paBHoMmepHo. Ho Ha uwacw
B noesje JAHIUTeHA, MYALIETOCA IO OKPYKHON MeneaHolt gopore,
3aBEeJ0OMO JeHCTBYeT leHTPo0ekHasA CHIa, H MBI I0ITOMY HH B KOeM
cllyqae He MOMKEeM HMX CHHTATh NOKOALWHMHcA. B 3toM cayuae paa-
HHILA MEXIY NMOKA3aHUAMH NOKOAIMXCS CTAHIHOHHEIX U4ACOB H Ua-
COB B moesfie fiHITeHA ABIdercs a6co0THOM.

Ecan n18a yesioBeKa ¢ yacaMH, NOKA3LIBABIIMMH OJHO H TO e
BDEMS, PA30LLTHCh H Yepe3 HeKOTOpOoe BpPeMd BCTPEeTHJIHCH BHOBD,
T0 GoJiblUee BpeMs MOKaXKYT Yachl TOr0 H3 HHX, KOTOPbIf MOKOHJICH
HJIH JBHTAJICH PABHOMEPHO H MPSAMOJHHENHO, TO eCTh Te Yachl, Ha
KOTOpBIE He NeHCTBOBAJNH HHKAKHE CHJIBL

[Moeanxa no oKpyKHOH ¥KeNesHoH Jopore co CKOPOCThiO, BUIH3-
KOA K CKOPOCTH CBeTa, JaeT HaM NMPHHUHNHANBHYID BO3MOMKHOCTL
XOTA OBl B OrpPaHHYEHHOMH CTelleHH OCYULEeCTBHTE «MAlHHY BpeMeHH »
¥Yajnca: BHIAS CHOBA HA CTAHLHH OTTPABJEHHdA, Mbl OOHAPYHHM,
yto nonayu B Gyayuiee, [lpapna, Ha aToll MallHHe BpEMEHH MBI MO-
WeM OTIpasuThes B Oyayilee, HO JHIIEHB BO3MOXHOCTH BEPHYTHCH
B npottoe. M B aToM ee GobIloe OTIHYHME OT MAIIHHEl BPEMEHH
Yannca.

Hanpacho jaxe HanedTbea Ha TO, YTO jJafbHefilliee pasBuTHe
HAYKH MO3BOJIHT HAM [yTellecTBOBaTh B mpouutoe. Huaue mpu-
wioch 6bl MPH3HATH MPHHLUHIHAJBHO BO3MOMHBIMH HeleneHilue
curyanud. B caMoMm Jene, OTOpPABUBIUHCH B NPOILIOE, MOXHO Obl-
J10 Gbl OUYTHTBCA B A0CYDPAHOM MNOJOMEHHH UYeJOBeKa, POIHTENH
KOTOPOro ellle He TOABH/IHCE Ha CBET.

[TyremectBus e B Gyayulee tadt B cefe JHIIL KaXKyLUHeCH
NPOTHBOPEUHS.

NyTeweeTENE HAL 3BBIANY

Ha ueGe ecTb 3BesnH, pacnoJo-
WeHHBle OT HAC, HANpPHMEp, Ha PAcCTOSHHH, KOTOpOe JIydY CBeTa
npoxoauT 3a 40 ner. TTockonbKy MBL y3Ke 3HaeM, YTO JBHMKEHHE CO
CKOpOCTEI0, OoJbliIed CKOPOCTH CBera, HeBO3MOMKHO, TO TO3BOJIH-
TeNBHO OBII0 6bl NPHATH K BEIBOLY, YTO JOCTHTHYTE 3TOH 3BE3/H 32
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[MpoMexyToK Bpemenu, Mexbluui 40 ner, Henpas. Takoe yMmosakiio-
UEHHE, OJHAKO, OMIHGOYHO, TAK KAK OHO He YUHTHIBAET H3MEeHeHHA
BpPEMEeHH, CBA3AHHOTO C ABHMKEHHEM.
[IpeanonokeM, 4TO MEI JIETHM HA 3BE31y B paKkere JfHWTeliHa
co ckopocteio B 240 000 xumomerpor B cekyHay. [Ias xurenef
300 000 3 40 _

3eMJ/H Mbl JOCTHPHEM 3Be3fibl depes  —yoon= = 50 yer.

Hns Hac e, Jerqaliux B paxere JiHWTeliHa, 3TO BpeMa co-
KPaTHTCA NpPH YIOMAHYTOR CKOPOCTH MnoJera B oTHoleHuu 10 K 6.
CrenoBaTenbHO, MBI JOCTHIHEM 3Be3fbl He uepes 50 ser, a uepes

6 _
- 50 =30 ner.

YBeJqHuuBas cKopocTh pakeThl JfiHwTefina, npubamxas ee
K CKODOCTH CBETA, MOXKHO CKOJb YrOJHO COKPAIlaTh BpPEMS, KOTO-
poe MoHanoOUTCHA NMyTelleCTBEHHHKAM, uTOOB Jo6paThcd A0 CTOJb
OTAANeHHOH 3Be3bl. TeopeTHUeCKH NpH A0CTAaTOYHO GLICTPOM IO-
Jiete MOXHO OBlI0 OBl JOCTHYL 3Be3ikl W BepHYTBCA 06paTHO Ha
3emimo xoTk 3a ogny mueyTy! Ha 3emne, ognako, npu 3toM sce
paeHo npoiger 80 qer.

Moxer nokasaTbesl, YT0 3THM OTKPBIBAKOTCS BO3MOMKHOCTH A
npojfieHHs dejqoBeueckod xKH3HH. [IlpaBpa, JHIIL ¢ TOUKH 3peMus
ApPYTHX JIOjeH, MOTOMY 4TO 4YeJOBEK CTAPEET B COOTBETCIBHH CO
«CBOHM» BpeMereM. O1HaKO, K COMANEHHIO, 3TH MEPCNEKTHBEL MPH
OapafleM paccMOTPeHHH OKaswlBaloTesi G0Jlee YeM MH3EePHBIMH.

Hauarte ¢ Toro, 9ro 4e/oBeuyeckud OpraHuaM He npHcnocobieH
K npeOLIBaHHIO B YCJOBHAX JJUTEJBHONO YCKOPeHHS, 3aMeTHO Mpe-
BbIIIAOIIEr0 3eMHOe YCKOpeHHe cuibl TsmecTd. ITosTomy, utoGhl
pasorHaThCcA [0 CKOpOcTH, npHOMMMawooulefics K cBeroBo#, Tpe-
Oyercs BecbMa JJIHTeNTbHOe BpeMs. PacyeThl MOKAa3kIBaOT, YTO MPH
NOJYTOLOBOM NMYTELIECTBHH H YCKOPEHHH, pABHOM 3&éMHOMY YCKOpe-
HHIO CHJIBI THMKECTH, MOXKHO BEIMIPaTh BCero nosaropa mecsna. Ecau
TAKOE NMYTeLIeCTBHE NPOLIHTh, BRIMIPHIL BO BpeMeHH Oyaer GuicTpo
BO3pAaCTaTh. Jlers B paKeTe Tod, MOMHO JOINOJHHTENEHO BHHTPATE
elle NoJTopa rofa, ABYXJeTHee NMyTellecTsHe jacT Ham 28 Jer, a
3a TPH roja Hauuero npeGeIBaHHA B pakeTe Ha 3emJe npodger 60-
Jgee 360 ger!

udprl, Kasanock 6bl, JOBOJBHO YTeIUHTE/IbHEIE.

Xye oOCTOHT €10 ¢ 3aTpaTaMH SHEPrHH. JHeprHa JBHKY-
Iefic pakeThl, BeC KOTOPOH npemensHo cKkpoMeH — 1 Towma, —
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NpH noJiete co ckopocTbio 260 000 kuIOMETpPOB B CeKYHAY (Takas
CKOpOCTE HeoOxoauMa 474 «yABOEHHA» BPeMeHH, TO ecTh 474 TOro,
4TOOBl 32 KaMIBIf rog NyTellecTBHA B paKeTe Ha 3eMJe MPOXOAH-
A0 gpa ropa) pasua 250000 000 000000 kuaosatr-yacos. Crodb-
KO SHeprud BhipabarthiBaeTcs Ha BCEM 3eMHOM lIape 3a MHOrO JIeT.

OgHaKo MBI BHIUHCJIHIN JIHLIbL SHEPrHio pakeTsl B nodete. Ha-
MH HE YYTEHO, YTO MPeIBAPHTENbHO TpebyeTcs elle pa3orHaTh Hall
netate ibHbf anmapar go ckopoct 260 000 kuaomeTpoB B CEKYH-
ay! A mo OKOHYAHHH NMyTellecTBHA pakeTy NMPHIETCH 3aTOPMO3HTB,
yToOBl MOMHO OHIO BesonacHo NpH3eMAHTheA., CKOMBKO Ha 37O
nolper IHepruH?

Maxe ecsin Obl B HalleM pacrnopsKeHHu G0 TONJHBO, 1AK0-
uree CTP}‘ID‘, HOTOpAasd BBITEKAET H3 PedKTHBHOTO ABHMATENA C caMofi
GOJBLIOA H3 BO3MOMHEIX CKOPOCTEH — CO CKOPOCTBIO CBETA, TO H
TOrJa 3Ta 3Heprus Jo/kHa 6ewia 66l B 200 pas npeBwllIaTh KOJH-
YeCcTBO, MOACYHTAHHOE BhIllle, 10 eCTh HAM NMPHLLIOCH OBl H3PACXO-
J0BATh CTOJBKO JHEPTHH, CKOJIBKO NPOH3BOIHT YeJOBEYecTBO 3a
HEeCKOJIBKO fecaTuaerHil. [leficTeHTensHan e ckopocTk BrGpoca
CTPYH H3 ,ILBHI‘HTE‘HEII:l PAKETRl B JECHTKH THICHY D43 MeHBIIE CKO-
poctH cBera. K 3to genaer morpefHble saTpaThl SHEPrHH Ha Tpei-
MPHHATHIH HAMH MBICTEHHO MOJIET HEBEPOATHO GOJBIIHMA.
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fpegmeTo COKDAWERWTER

Hrak, Bpem#, KaK Mbl TOJBKO 4TO
yOenuancs, cOpolleHo co CBOEro neefecrana abCO/IFOTHOrO MOHA-
THSI, OHO MMEET OTHOCHTEJBLHBIA CMEIC, TPeOYIOIKH TOYHOrO YKa-
3aHKs Tex JadopatopHil, B KOTOPHX BENETCH H3IMEpeHHe,

O6paTtHMes Tenepb K npocTpaHersy. Ellle o onucanusa onsita
MafikenbcoHa HaMmH OblJ10 BBIICHEHO, YTO MPOCTPAHCTBO OTHOCH-
TesibHO. HeeMoTpsa Ha 3TY OTHOCHTENBHOCTD NPOCTPAHCTBA, MBI BCe
e TPUNHCHIBAJIH pa3MepaM Tea abCOMIOTHBIN Xapakrep, TO eCTh
CUHTAJH, YTO OHH ABJAAIOTCH CBOHCTBAMH STOrO TeIa M He 3aBHCAT
OT TOTO, B Kakofl jafopatopuH Mul BeneMm Habmonenue. OnHako
TEOpHA OTHOCHTENLHOCTH 3aCTaBJAET HAac PACMPOLUATECH H ¢ ITHM
}-'ﬁEJK,ELEHHEM, OHO, KaK H NpelCTaBJeHHE 06 abCoMHOTHOM BPpeMeHH,
JHIUL MpespaccyloK, BOSHHKIIHA BCJI&ACTBHE TOrO, YTO MEl BCerjaa
HMEeM JeJ0 CO CKOPOCTAMH, HHHTOXHO MaJbIMH N0 CPaBHEHHIO CO
CKOPOCTEIO CBETA.

IMpencrasum cefe, yto noess JAHIWTEAHA NPOHOCHTCA MHMO
CTAHUMOHHOH naathopmer, umewowel aauny 2400 000 kuao-
METPOB.

CornacaTcs Jd C 3THM YTBEpKLEHHEM [acCa)HpPhl B NOe3je
DinwTedna? Ot 0IHOrO KOHUA MAathopMel 10 APYroro moesfn




npoiger, Mo NOKasaHHAM CTAHLHOHHEIX YaceB, 3a %%%%_ﬂ = 1() ce-

kyud. Ho y maccaxkupos ecTb cBOM yachkl, H 10 HHM ABHXKeHHe I10-
€3/1a OT OAHOIO KOHLa naaTopMel 0 APYroro safiMer MeHblIe Bpe-
MeHH. Kak MBI yiKe aHaeM, oHo GygeT paBHO Becero 6 cexynmam. Ms
3TOrO MacCa»Hpel C MOJHBIM [paBoM 3aKJKUAT, YTO AJMHA MNJAT-
fopMbl  BoBce He 2400000 xkuwromerpo, a 240000 X 6=
= 1440000 kuromerpos.

Met BuauM, yTO AMHHE MAATPOPMEl, C TOYKH 3PEHHS MOKOA-
WeHcs OTHOCHTENBHO Hee JabopaTtopuH, GoJblie, 4eM ¢ TOUKH 3pe-
HHsi JJaGopaTOpPHH, OTHOCHTEIBHO KOTOpOil 3Ta maardopMa [ABH-
wercd. Besikoe OBHMKYINeecs Telo cokpallaercid B HanpaBJeHHH
CBOETD JOBHMH{eHHA.

Oaunako 310 cOKpalleHHe OTHIOAE He ABJAETCA NpH3HaKoM ab-
COMIOTHOCTH ABHMKEHHS: CTOMT HAM MOMECTHThCH B JaGopaTopHH,
MOKoAMIeHCA OTHOCHTEJNBHO TeNla, KaK OHO BHOBb yanauHHTcHA. Co-
BEDIUEHHO TaK e [accaXHphl HaHAyT, uTo naardopma COKpaTH-
JdCh, & CTOAIIHM Ha Hell JIHOIAM DOKAMKETCH, 4TO COKpAaTHJICH nmoe3n
Diinwrefina (B otHoweHuH 6 :10).

M sto Gyzer He o6MaH 3peHHs. To Xe caMoe NoKaxyT Mobue
GpHﬁpr{, I{GTD]DHMH MOMHO BOCHOOJIB3OBATBCH, YTOOR H3MEDHTE
AJTHHY  Tedl.
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B cBazu ¢ oBHApYKEHHBIM COKPALLEHHEM MIPEIMeTOB Mbl J0JIK-
HEL TE]’Epr BEECTH IIDHPHBK}’ B HalllH paccym;r,e:{m:[ Ha CTp. 28
0 BpeMeHH OTKphIBaHWA JBeped B noezne Jfinwreitna. HMweuro
KOra MBI BRIYHCASAIH MO-
MEHT OTKPLIBAHUA ABepeH ¢
TOYKH 3peHHd Habaogare-
Jefl Ha CTAHUHMOHHOH nJaT-
(popme, MBI CHHMTAJH, 4TO
JTHHA IBHMKYILErocs moesjua
Oyner TakoH e, KaK M TIO-
Kodllerocd. Mexay Tem
nas moget Ha nuatdopMe
IJHHA Moe3ga COKpPAaTHIACK.
CoOTBETCTBEHHO 3TOMY defi-
CTBHTEJIBHLEIH  MPOMEVTOK
BPEMEHH MEXIY OTKpLIBA-
HHEM JBepeH, ¢ TOYKH 3pe-
HHSI CTAHUHOHHBIX 4YacoB,
Oyaer B OeHCTBHTEbHOCTH
paped He 40 cexyunam, a

" G
BEEMO 35 X 40=24 cexyn-

nam

Jlns coenaHHbIX pades
HaMH BLIBOJOB 3Ta TMOINPAR-
Kd, pasyMeercs, He CYILeCT-
BEHHA.

Pucyuxu, xortopse no-
MELIeHbBl Ha 3TOH CTpaHulle,
Hiobpamawr noesn  Iiu-
ITedHa H CTAHIHOHHYIO
naarhopmy, KaK OHH mpen-
CTaBJATCH HalM0LaTe M
Ha CTAHLHH ¥ B NOe3e.

Mer BHOHM, 4TO Ha npa-
BOM PpPHCYHKE [JjatdopMa
IJHHHee [oe3ga, a Ha Je-
BOM — [10e3]1 JJHHHee IJaT-

hopMEL
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Kakas M3 3THX KapTHH COOTBETCTBYET NefiCTBHTENbHOCTH?

Bonpoc Tak xe JaullleH cMEICIa, KaK H BOOPOC O MacTyXe H
Kopose Ha crp. 6.

H 10 u npyroe — KapTuHel 0AHOA U TOfl e OGBEKTHBHOI
NefCTBHTENBHOCTH, «choTorpadupoBanHbles ¢ pasJHYHBIX ToOHeK
3PeHHH.

CHOPOOTH HAaNPHIHHYAWT

Kakyio ckopocTe MMeeT macca-
HHP OTHOCHTE/ILHO MOJIOTHA 3eJ1e3HOH J0pory, ec/iH OH WAeT K ro-
JI0BE TIOE3Na CO CEKODOCTERD 5 KI-IJIDMETIJE}B B 4ac, 4 Moe3d OBH-
KeTed co ckopocTeio 00 KanoMeTpoe B yac? §ICHO, UTO CKOPOCTH
4eNoBeKa OTHOCHTENbHO MoJoTHA moporH pasHa 50 + 5= 55 xu-
JoMeTpaM B yac. Paccymlenue, KOTOPEIM MBIl NMPH STOM  MNOJb-
3yeMCsl, OCHOBLIBAETCS Ha 3aKOHe CJOMeHHdA cKopocTefl, H B npa-
BHJIBHOCTH 3TOTO 3aKOHA Yy HAC He BO3HHKAeT cOMHeHHH. B camom
Jedne, 3a yac noesq npoiaer 50 KuaoMeTpoB, a Uel0OBEK B Moesie—
eule D Kumomerpos. HMroro 55 KHIOMeTpOB, 0 KOTODBIX MEl TOBO-
PHJH.

Brosise noHATHO, 4To CYUIECTBOBAHHE B MHDE NpeJebHoH cKo-
POCTH JIHILAET 3aKOH CJOMEHHA CKOpOCTell ero YHHBEepCaJbHOH
MPHMEHHMOCTH K GOJBIIHM M MaJkiM cKopoctsiM. Beaws ecnu nac-
CaxHp IBHIKETCA B Noesfe DHHWITENHA CO CKODOCTBIO, CKAameM,
100 000 xkunoMeTpOB B CEKYHIY, TO CKOPOCTh €ro OTHOCHTENLHO 10-
JOTHA esesHofi joporn He Moxer OwiTe paswoit 240 000 +
+ 100 000 = 340 000 xunoMeTpoB B CEKYHAY, [OTOMY UYTO 3Ta
CKOPOCTh TPEBOCXOJHT NpelesbHYIO CKOpPOCTb CBETa H, CJe10Ba-
TEJNBHO, HE MOMKET CYLIeCTBOBAThL B MPHPOIE.

Taxum ofpasoM, 3aKOH CJOXEHHA CKOPOCTeH, KOTOPHIM Mbl
[0JIb3YeMCH B NOBCEIHEBHON YKH3HH, OKa3biBaeTcss HeTouHbM. OH
cripaBeluB JIHLIE I/ CKOpocTeH, JOCTATOYHO MAMBIX MO CPaBHe-
HHID CO CI{DPEJCTTJK} CBETA.

UuraTens, NPUBHKLIAN Y€ KO BCAKHM NapajokcaM TeOpHH
OTHOCHTEJLHOCTH, JErkKo [OoHMeT INpPHYHHBE HEeNnpHMeHHMOCTH,
Ka3aJ0ch Gbl OUEBHIHOIO, PACCYKIEHHS, IIPH TOMOILH KOTOPOro Mbl
TOJBKO UTO BEIBEJH 3aKOH CJIOMeHHs ckopocted, Beaw and storo
MEL CJIOMHJIH paccTosiHue, MpofiieHHoe B OJHH 4ac [Oe310M Mo Mo-
JOTHY H TaccamHpoM B moesje. Ho Teopusi OTHOCHTENBHOCTH M0-
Ka3blBaeT HAM, YTO 3TH PACCTONHHUS CKIaIbBATh Helb3d. IT0 GBLIO
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OBl TAK e HeJleno, Kak ecJd Ol 4ns Toro, 4Tolsl onpene/uTh Io-
HAags MO, HEDﬁpa}KEHHDFG Ha 3ToMH CTpEHHl[E, MEL MepeMHOXRHIH
61 gauHEl orpeskoB AB u BC, 3a6miB, uTo nocnenHufl, BcaiencTeue
IllepcleKTHBE, Ha pHcYHKe HckameH. Kpome Toro, mas onpenene-
HHA CKGPOCTH EEECHH{HPH 0 OTHOILUEHHID K CTAHUHWH MBI JOJMHB
ONpeJeNHTL NYTh, NPOfiJeHHEIH HM 3a yac MO CTAHLUHOHHOMY Bpe-
MEHH, B TO BpeMS KakK AJf VCTAHOBJEHHS CKODPOCTH Maccaxupa b
noe3ge Mbl MOJB30OBAJHCE MOB3THBIM BPEMEHEM, HTO, KdK HaM YHe
H3IBECTHO, COBCEeM He OIOHO H TD He.

Bce 3To npHBOAKT K TOMY, YTO CKOPOCTH, H3 KOTODHIX 10 Kpafi-
Helt Mepe OllHA CpAaBHHMA CO CKOPOCTHIO CBeTad, CKIANBIBAKTCA CO-
BCeM HHaYe, 4eM ME[ IIDHBRIEJIH, 3"]‘0 HEPE,ILDKCE[._IIBHGE CJIOMeHHe
CKOpOCTelt MOMHO BHIETb HA ONBITE, KOrJa MH Hal/ioqaeM, HanpH-
MEp, 3a pacnpocTpaHeHHeM CBeTa B ABHKYIIeHcsa Bome (o0 4eMm ro-
BOPHJIOCH BHIe). To 06CTOATENLCTBO, UTO CKOPOCTh PACMHPOCTPE-
HEHHH CBeTa B ABHMYIIeHCH BOJe He paBHA CyMMe CKODOCTH CBeTa
B MOKOAIIEHACH BOME H CKOPOCTH JBHMKEHHS BOJE, 4 MeHbIIe 3TOH
CYMMBI, SBJISIETCA NMPAMBIM CJEICTBHEM TEOPHH OTHOCHTENBLHOCTH.

OcofierHo cBOeoOpasHO CKJIANBIBAIOTCA CKOPOCTH B TOM CJIY-
yae, Korma ofHa H3a HEX TouHo paeta 300 000 KuIOMeTpOB B CEKVH-
Iy. 3Ta CKOpPOCTh, KaK MEHI 3HaeM, ofiafaer ceoficTEOM 0CTABATLCA



£1+£2+L3=180°

HeH3MeHHOH, Kak OBl HH JBHraduchk J1abopaTopHH, B KOTOPEIX MHI
€e nabarwopgaem. dpyruMu cioBaMu, Kakyw Obl CKOPOCTE HH npHba-
BuTh K 300 000 kunoMerpoB B CEKYHAY, MEl MOJYUHM ONATH TY XKe
ckopocth — 300 000 xkuaoMerpoB B ceKyHOY.

C HenpHMeHHMOCTBIO OOBIYHOrO TpPaBHIa CJOKEHHA CKOpPO-
CcTefl MOMKHO COMNOCTABHUTD NMPOCTYID AHAJOTHIO.

KaK M3BecTHO, B [JIOCKOM TPEYrOJbHUKE (CM. PHCYHOK cJeBa)
cymuma yrios A, B, C paBusierca asym npameiM. [Tpencrasum ceGe,
ONHAKO, TPEYTOJbLHHK, HaYepYeHHHIA Ha TIOBEPXHOCTH 3eMH
{pucynox cnpasa). Beaegcrsue mapooGpasHocTH 3eMIH cyMMa
VIJIOB TAKOTrO TPeyroJibHHKa yxe OyaerT OoJblue ABYX NPAMBIX,
STa pasHHLA CTAHOBHTCA 3aMeTHOH JHLIL TOrJa, KOorja pasMepel
TPEYroNIbHAKA CPABHHMEI C pasMepaMH 3eMJIH.

[MTogoBHo TOMY Kak AJf H3MepeHHs IJIomanei HebOJbILIHX
Y4aCTKOB 3eMJH MOMKHO IOJIb30BATBCA IPABHIAMH MIaHHMETPHH,
TaK ¥ NpH CI0KeHHH HeGOJBbIIHX CKOPOCTed MOMKHO NMOJb30BATHCHA

OOLIYHEIM TPABHJIOM HX CJOMKEHH.



rnads WEGTAAR

PABOTA WIMEHAET MACCY

Macca

HonycTHM, 4TO MEI XOTHM 3acTa-
BHTb ABHraTbesl © ONpejefieHHOd CKOpoCTblo Kakoe-HUOYIb NoKos-
weeca Teno. Jas 3100 MEL ZOJIKHEL TIPHIOKHTE K HEMY CHITY.
loria, eciu ABHMEHHIO He NPenaTCTBYIOT NOCTOPOHHHE CHJLI BPO-
A@ CHJIL TPEHHH, TEJI0 NPHICT B ABUMEHHE H 'ﬁ}'ﬂE’l‘ nepeMelllaTeCH
co Bce Boapactaiouledf ckopocTbio. [lo McTeueHHM pocTaTOUHOTO
NPOMEXYTKA BPEMEHH MBI CMOMKEM [0BECTH CKODOCTb Tela 10
HY#HOro HaM 3Hauenus. [lpu stom Mul HafigeM, yTo anas coobmore-
HHA PasHBIM TeJdaMm C MOMOLLLK JAHHOH CHJLL XenaeMoli CKOpOCTH
NoHago0sTCA pasfHYHBIE NMPOMEXKYTKH BpeMeHH.

UTo6k! OTBJIEYLCS! OT TPEHHS, NIPeIcTaBuM cele, 9TO B MHPOBOM
I'[[JOCTPEHCTBC HMerTCH OIBa OOHHAKOBRIX [0 Be/JHUHHE MMIapa —
CBHHUOBLIA H fepeBsAHHEIA. DyneM TAHYTh KaMAblA U3 3THX 1IAPOB
C OJHHAKOBOH CHJIOH [0 TeX nop, MOKa OHH He N0oJy49aTr CKOPQCTh,
paBHVIO, HAaNpHMep, JecATH KHJOMETpaM B Hac.

Ouesuano, utoOsl JOGHTECA 3TOr0 pe3yJ/ibTaTa, K CBHHLOBOMY
japy MPHAETCH MPHIAraTh CHIY B TedeHHe OOJIbLIEro NPOMEXYTKa
BpeMeHH, YeM K LIapy JepessiHHOMY. XapakTepusys 3To 06cTof-
TeJLCTBO, FOBOPSAT, YTO CBHHUOBHIM wap ofianaer Gonbluell mac-
coi, yeM nepeBsHHbIA. [TOCKOABKY CKOPOCTL NPH JeHCTBHH MOCTO-
AHHOMA CHNIBEl pacTeT NPONOPLHOHANBHO BPEMEHH, 38 Mepy Macch!
fepercsd OTHOLLEHHE BPeMeHH, HEOOX0LHMOTO AJd NOCTHKEHHT JaH-
HOM CKOPOCTH M3 COCTOSIHHS [10KOA, K caMoii aTol ckopocTH. Macca
MPONOPLUHOHANLHA 3TOMY OTHOLUEHHIO, NpHYeM H?3¢¢HHHEHT npo-
NOPUHOHANBHOCTH 3ABHCHT OT CHJIBI, BHI3BIBAIOLIEH NBHXEHHE.
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Maceca eEodpacTaetT

Macca sBaAeTcqa oQHMM H3 Hau-
foJiee BaXHBIX CBOMCTB BCAKOro teia. Mbl NpUBEIKIH K TOMY, UTO
Macca TeJ BCerja octaerTcd HeHaMeHHodl. B uacrHocTH, oHA He 3a-
BHCHT OT CKOPOCTH. ITO CASIVET H3 HALUero [epBoHAYaIbHOIO
VTBEDIMKAEHHA, UTO CKOPOCTh NMPH JeHCTBHHM MOCTOAHHOH CHJIH pa-
CTET MPAMO NPONOPLHOHAJIBHO BPEMeHH ee JeHCTBHA.

310 yTBEpHKIeHHe OCHOBAHO Ha OOBIYHOM MpaBHJe CJOMeHHS
ckopocreil, OQHaKO MBI TOJBKO YTO JOKa3ajH, 4TO 3TO [paBH/IC
IIpHMEHHMO He BO BCeX cJyuasix.

Uro Mul genaeM AJ8 TOTO, YTOOBI MOJYUHTE 3HaueHHe CKOPOCTH
B KOHLE BTOpPOH ceKyHAbl AeficTeus cunbl? Mel cunanpiBaem cxo-
pocTb, KOTOPYH TeJNO HMeno B KOHLE NepBOfd CeKyHAB, €O CKo-
POCTEID, KOTOPYIO OHO NpHOOpeno 3a BTOPYIO CeKyHAY, No oOwy-
HOMY MpPaBHAY CJOMEHHS CKopocrefl.

Ho Tax MoxHO mocTynarh JHIIE 10 TEX MOp, NoKa npHobpeTeH-
Iible CKOPOCTH He CTAHYT CPaBHHMEIMH CO CKOpPOCTBIO cBeTa. B 3tom
CAVIAE Ve Heslb3d NoJb30BaThCA cTapeiM npasuioM. CKaaabiBas
CKOPOCTH C YYeTOM TeOpHH OTHOCHTEJNLHOCTH, MBI MOJYVYHM pe-
AYABTAT BCEra HECKOJBKO MeHbLINI, YeM Moy Obl, NOJMB3VACh
CTAPBLIM, HENPHTOLHBIM YiKe NPAaBHJIOM CJ0MKeHHs. A 3TO 3HAYMT,
4TO NpH GOJBIUHX 3HAYEHHAX JOCTHTHYTOH CKOPOCTH OHA yxe Dyner
PACTH He NPONOPUHOHANBHO BpEMEHH NeficTBUA CHILL, 4 Med/leHHee.
ITO U TOHATHO, NOCKOJBKY CYLIECTBYET NpejelbHasi CKOPOCTE.

[To mepe Toro xak ckopocTh Tesa MpUOIHAAETCH K CKOPOCTH
CBETA, OHA BO3PACTAET MPH HEH3IMEHHOH CHJe Bce MelJleHHee W
MelJeHHee, TAK 4TO MpelelbHas CKOpOCTE HHKOrda He 6Gyier
npes3oiieHa,

Lo Tex mop noka npeacTaBasffgack BO3MOXKHOCTD yTBEPMK1aTh,
4TO CKOPOCTb TENa pacTeT NPOMOPLHOHANBHO BpPEMeHH JeHCTBHA
CHJIBI, MACCY MOXKHO OBLJIO CYUHTATh HE 3aBHCALLEH OT CKOPOCTH
tena. Ho Korja cKOpoCTb Tella CTAHOBHUTCA CPaBHUMOH co CKO-
POCTBI) CBETa, MNPOMOPLUHOHAJIBHOCTE MMy BpEMeHeM M CKO-
pPOCTBIO TeJia HcyesaeT, H Macca HauHHaeT 3aBHCETb OT CKOPOCTH.
[TockoNBKY BpeMsi YCKOpeHHs pacreT GecrnpeilenbHO, a CKOPOCTb
HE MOMEeT MpeB3oHTH npele/bHOro 3HaYeHHs, Mbl BHIHM, 4TO Mac-
Ca pacTer BMecTe CO CKOPOCTBIO, JOCTHrafl GecKOHeUHOTO 3HAUEHHS,
KOTla CKOPOCTH TeJla CTAHOBMTCS PABHOH CKOpPOCTH CBETA.
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Pacyer mokasmBaeT, yTO NPH JBHMKEHHM Macca Tejla BO3pa-
CTAET BO CTOJIBKO Pas, BO CKOJBKO YMEHLILAETCH MPH IBUKEHHH
ero anuHa. Taxum ofpasom, Macca noesga JfHIUTeiiHa, IBHKY-
weroes co ckopoersio 240 000 xunomerpos B cekyHay, 8 12 pasa
foMplIe, YeM Macca noesja NOKOsLIerocs. 6

Brionxe ecTecTBeHHO, UTO KOrja Mbl UMeeM aeso ¢ OObIUHEIMH
CKOPOCTAMH, MAJBIMKH 10 CPaBHEHHIO CO CKOPOCTBIO CBETA, MOMHO
npenefpeyb H3MEHEHHEM MACCHI COBEDLISHHO TAK e, KaK MH Npe-
HeOperaeMm 3aBHCHMOCTBIO Pa3MepoB TeJa OT ero CKOPOCTH HJH
38BHCHMOCTBIO TPOMEXYTKAa BpeMeHM Memay AeyMa cobwl-
THAMM OT CKODOCTEll, ¢ KOTOpBIMH [BHMKYTCH HaGJHOIaTeNn 3THX
COBBITHIL

BriTekaroUyw H3 TEOPHH OTHOCHTEIBHOCTH 3aBHCHMOCThL Mac-
Chl OT CKOPOCTH MOMHO NPOB&PHTE HENOCPeICTBeHHO HA OlBITe, Ha-
Gnoaan 3a JBHMeHHeM OBICTpBIX 3JeKTPOHOB.

B coBpeMeHHEIX 3KCMEPHMEHTAJbHEIX YCJIOBHAX 3JIEKTPOH,
NBHAVILHHACA €O CKOPOCTbHY, GJIH3KOH K CKODOCTH CBETA, HE Del-
KOCTb, a2 oObiJeHHAsA Belllb. B CreuHanbHBIX YCKODHTENAX 3JeK-
TPOHEI PA3rOHATCH A0 CKOopocTeil, OTJHYALIMXCA OT CKOPOCTH
cpera MeHbie yeM Ha 30 KHJIOMeTpOB B CEKYHIY.

Takum o6pasoM, coBpeMeHHas (PU3HKa OKashIBAeTCA B COCTOR-
HIH CPABHHBATH MAcCy ABHIKYLIMXCS C OTPOMHOH CKOPOCTBIO 3JIeK-
TPOHOB ¢ Maccoifl 3JMeKTPOHOB MNoKoAWHXCsA., PeayapTaTel ONBITOR
MOJHOCTBH NOATBEPAHIH BEITEKAIOULYH0 H3 NMPHHIMNA OTHOCHTENb-
HOCTH 34BHCHMOCTH MacChl OT CKOPOCTH.

Chonbwo CTOWT Fpeaum copera?

[Mpupamense Macchl Tela TECHO
CBA3AHO C MPOH3BENeHHOH Haj HHEM paboTol: OHO MPONOpLHO-
HaJbHO pafoTe, KOTOpaA HYy#HA I8 TOro, YTOOB NPHBECTH TEJO
B asHxende. [Ipu 5T0M HeT HeOGXONHMOCTH TPATHTL pafoTy TOJb-
KO Ha NpHBeIeHHe TeJa B JBHixenHe, JlioGan pabora, npoH3BeneH-
Hasi Hal TeMOM, BCAKOE YBeJWdeHHe SHEPrHH Tena VBeJHIHBaeT
ero maccy. [losToMy, HanpuMep, HarpeToe Telo HMeCT GOMBLIYIO
Maccy, 4eM XOJIOAHOe, CiaTas NpYMHHA — BoablIyio Maccy, ueM
cpobonHag. Ilpasna, kosQOHUMEHT NMPOMOPUHOHAIBHOCTH MEXIY
K3MEHeHHEeM MAacChl M H3MeHeHHeM SHePrHH HHUTOMeH: YTolH yBe-

—56—



JHYHTb Maccy TeJla Ha OfiHH TpaMM, Hajao cOOOIUHTL eMYy 3HEepruio
8 25 MHAMHOHOB KHJIOBATT-4acoOB.

Bot noueMy HaMeHeHHe Macch! TesT B OOBIYHEIX YCIOBHAX Kpai-
He He3HAYHTeJbHO H YCKONb3aeT OT CaMblX TOYHBIX H3MepeHHH.
Tak, HarpesaHHe TOHHBLI BOIB OT HYJIA [0 KHMEHHR MOBJEYeT 3a
cobofi yee/HueHHe ee Macchl MPHMEPHO HA MATh MHATHOHHBIX 40-
Jefl rpaMmMa.

Ecau caeub B 3aKpHTOH TONKe TOHHY YT, TO NocJe OXJaMm-
JNeHHA NMPOAYKTEL ropeHusa 6yayT HMeTb Maccy, JIHLIb Ha OJHY Tpex-
TEICAYHYIO JOJII0 FpaMMa MeHBLIYID, YeM VIOab H KHCAODOI, H3 KO-
TOPHX OHH 06pasoBauch, ITY HETOCTAKUIYD Maccy YHECO Bhife-
JIUBLIEECA NPH TOPEHHH YIJA TenJo.

OHHEK{] CGB’pEMEHHaH ¢IH3HKE AHAET H TAKHEe fABJEeHHWHA, B KO-
TOPHIX H3MEHEHWe Macchl TeJl HIpaeT 3aMeTHYI poJb. JTO fBle-
HHA, MPOHCXOAALIHE NPH CTOJKHOBEHHH aTOMHBIX f[ep, Koria H3
oJHHX Anep obpasyiores apyrie, Tak, HanpHMep, NPH CTOJKHOBe-
HHH siipa aTOMa JIHTHA C SAPOM aTOMa BONOPOMA, B Pe3YILTATE
yero ofpasyloTca [Ba aToMa rejiud, Macca HaMeHAerTcd y:e Ha
o5 CBOEH BEJHYHHEL

Mbl }’H{E FOBOPHJAH, UTO IJd  YBEJHYEHHA MACChl TeJla HAa
| rpaMM eMy caeayer cooOUHTL SHEPri0 B 25 MHIMOHOB KHJO-
BATT-94COB. O‘T‘CI-D,E[E BLEITEKdEeT, 4YTO I'IPH NMpeEpallleHHd  OILHOTO
rpaMMa cMecH JHTHA H BONOPOJA B Fefluil  3IHEPrHH BHIIEJAETCA

g 400 pas menslue: Eﬁﬂ = 60000 xunoparr-yacos!

OTeeTuM Terneps Ha Tako# BOMPOC: KaKOe BelleCTBO M3 BCTpe-
YAKIIHXCA B NMPHPONE caMoe JOpPOroe (eciM CuHTaTbh Ha Bec)?

HpHHHTﬂ CHHTATE, 49TO 3STO pa;mﬁ, O0HH rpaMM KOTOpPOro,
KaK yKashBaeTcsl B HHOCTPAHHON JHTepaType, ellle HeJaBHO CTOHN
MPHMEpPHO HeTBepTb MH/IIHOHA pyOuiei.

OnpenesuM, ofHAKO, CTOMMOCTb... CBETa.

1
B SJEKTPHYECKHX JIAMIIOYKAX BCEro JIHIIb 55 4YaCTh SHEPIHH

noayuaercs B opMe suaumoro ceera. [lostomy rpaMm csera co-
OTBETCTBYer KoMHuecTBY pabGorhl B 20 pas GonslueMy, 9eM 25 MHJ-
JHOHOB KHJI0BATT-9aCc0B, TO ecTh 500 MHIAHOHAM KHJIOBATT-YaCOB.
3T0 COCTABHT, CUHTAs maxe BCEro no xomefike 3a KHJ0BaTT-yac,
5000 000 py6aeii. Takum o6pasoM, rpaMM cBera B 1BailaTh pas
AOpO¥Ee rpaMma pamus.



HTOTH

Mrak, crporie u yGenurensHble
ONEITE 3aCTaBJAIOT HAC MNPH3HATL MPABHILHOCTE TEOPHH OTHOCH-
TeJBHOCTH, PACKPHIBAIOLIEH YAHBHTEJIbHEE CBOHCTBA OKpYMKarolle-
ro Mupa — cBoficTBa, KOTOpHIE YCKOJb3aKT OT HAC NMPH MEpBOHA-
4aJBHOM, TOYHEE — TPH MOBEPXHOCTHOM H3YUeHHH.

Mut yBugenH, Kakue IyGoKHe, KOpPeHHLIe H3MeHeHH: BHOCHT
TEOPHS OTHOCHTEJBHOCTH B OCHOBHEIE NMOHATHS M NpPeICcTaBJeHHS,
CO3JaHHbIe YE/JOBEYECTBOM B TeYEHHe BEKOB HA OCHOBe OMBITA MO-
BCEIHEBHOH MH3HH.

He o3Havyaer AW 3TO MOJHOIO Kpaxa NPHBHEUHBIX [IPEICTABL-
JNeHHHA?

He o3xauaer au 3710, uTO BCH (DH3HKA, CO3MAHHAS A0 MOsIBJE-
HHF MPHHIHKNA OTHOCHTEBHOCTH, 3adepKuBaeTcs H BuGpachiBaercs,
KaK cTapasd rajola, cocJyHHBILIAs B cBOE BpeMa cayx0y, HO Te-
nepb yie HHKOMY OoJibllle He HYMHaA?

Ecnu 651 gesio 06cTOAI0 TAK, TO 3aHEMATLCA HAYUHBIM HCCJe-
JoBaHHeM Owlio Obl Gecnonesno. Hukorna wenwss Geino 6vl GBITH
yBepeHHEIM, UyTo B OyAylleM He MOABHTCA HOBOE YUeHHe, LeJHKOM
OMPOKHIBIBAIOIIEE cTApOe.

[Ipencrapum cebe, 0QHAKO, 4cCaXHUpa, KOTOPEIHA NPH Noe3iKe
He B noe3fe JiHiuTefina, a8 B 00BUHOM, XOTS OBl KyPLEPCKOM, B3y -
Mal 6Ll BEBECTH MONPABKY HA TEOPHIO OTHOCHTE/JBHOCTH, Ollacasch,
4TO HHAYE €ro Yachl OTCTAHYT OT CTAHLUMOHHEIX. TAKOro naccaxupa
MBI OBI TOJHAMH Ha cMeX. B caMoM gedte, Belb yi(e He FoBOPS 0 TOM,
YTO MONPABKA COCTABJSAET MHKDOCKONHYECKH MaJyIo JOJI0 CeKYH-
bl, BTHAHNE HA CAMEIe JYYIIHe Yackl XOTA OBl ONHOH TOJBLKO TPACKH
nmoessa BO MHOrO pas Gojblie,

—E8—



MHKeHep-XUMHK, COMHEBAKOLHACA B TOM, OCTAGTCA JIH [OCTO-
$HHOA Macca BOJbI NPH HArpeBaHHH, ABHO HAXOJHTCA He B CBOEM
vme, Ho 3ato dusux, nabmogaiollinil cTOJIKHOBEHHE aTOMHBIX fIAep
Il HE YYHUTHIBAKOUIHA H3MEHEeHHs MacChl NPH SIEPHHIX MpeBpaule-
HHAX, I0JHEH OHITH H3THAH H3 J'IEﬁEI]}ETGIJHH 34 HEBEXECTBO.

KOHCTPYKTOPE! MPOGKTHPYIOT H GYAYT NPOEKTHPOBATE CBOH [ABH-
raresH, MNoJb3yach 3aKOHAaMH crapoil GH3HKH, NOTOMY 4TO MOMpas-
KH H4 TEODHK OTHOCHTE/BHOCTH HMEHT ropasio MeHblle BAHAHHA
Ha HX MallHHBL, 4eM MHKpOD, ceBIUHH, cKaMeM, Ha MaxoBHK. PHaHK
JHe, HaOJAanIUHA 3a OBICTPEIMH 3JeKTpOHAMH, 006f3aH  YUYecTe
H3IMeHeHHe MAacchl 3JIEKTPOHOB €O CKOPOCTHIO.

Takum 06pasoMm, TeOpHS OTHOCHTEJNBHOCTH HE ONPOBEPraer, a
JIHWb yrayOaser co3jlaHHbie crapofi HaYKOH NOHATHA W MpeicTaB-
JEHHs H OMpefefser rpaHHlb], B Mpeleaax KOTOPHIX 3TH CTapsle
MOHATHA MOTYT NpHMeHaTheda Gea Toro, yTtoOLl NPHBOAHTE K HeBep-
HBIM pe3y/ibTartaM. Bce 3akoHBI NpHPOJB!, OTKDHITHE (H3HKAMH
A0 POMJAEHHA TEOPHH OTHOCHTEBLHOCTH, HE OTMEHANTCH, a JHIlb
fICHO OYEpPYHBAKOTCA TPAHHULI HX NPHMEHHMOCTH.

CooTHouwlende Mexay GH3HKOH, YyUUTHIBAIOLLell TeOopuio OT-
HOCHTE/ILHOCTH, HMEHYeMOH HHaue PeATHBHCTCKOH, H crapodl du-
3HKOH, KOTOPYIO HA3LIBAIOT KMaCCHYECKOH, — MPHMEDPHO TAKOE e,
KaK MeMAy BHICLIeH reofeaded, yUdTHIBAIOLEH IapoobpasHocTb
3emMaH, ¥ Huawed reofeanefl, npeHedperalomed srofl mwapoodpas-
HocTeiO. Briciras reolesdd JoJ¥Ha HCXOIHTE H3 OTHOCHTEJABEHOCTH
TOHATHA BEPTHKAJH, PeJNATHBHCTCKAA (DH3HKA JO/DKHA YUUTHIBATE
OTHOCHTEJLHOCTE PA3MEPOB TeJd H MPOMEXKYTKOB BPEMEHH MEMIY
JBYMA COOBITHAMH — B NPOTHBONOJOMHOCTE KiaccHuecKofl oH-
3HKe, I KOTOPOH 9TOH OTHOCHTENBHOCTH HE CYLIECTBYET.

[Togo6ro TOMY Kak BHICLIAs reofe3ds SIBISETCS DasBHTHEM
HH3LIeH, penaTHBACTCKAA (PH3MKa ABMJACH DPAsBHTHEM H pacluHpe-
HHeM (PH3HKH KaiacCHYEecKOH,

MEl MOXKeM coBeplIMTh Mepexol oT Gopmya cheprueckKon
'eOMEeTPHH — Te0OMeTPHH Ha NOBePXHOCTH llapa — K dopmynam
MJAaHUMETPUH — CeOMEeTPHH Ha NJIOCKOCTH, ecqi OyaeM CcuuTAaTh,
uTO pafuyc.3eMIH GeCKOHEUHO BEJHK. 3eM/A OKareTcs Toraa yxe
He WapoM, a 6ecKOHeuHOH IJIOCKOCTbIO, BEPTHKAJb NOoJMyuuT abco-
JIOTHOE 3HAYeHHe, cyMMa YIVIOB B TPEYTOJbHHKE OKaMercs B To4-
HOCTH paBHOH OBYM NPAMEM.
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AuHasorHyHulf nepexon Mbl MOXEM OCYLIECTBHTb M B PeJIATH-
sHcTCKOM du3uKe, ecnn GyieM CUHTATH, YTO CKOPOCTh cBeTa GecKo-
HEYHO BeJIHKa, TO €CTh 4YTO CBET PACMpPOCTPAHARTCA MIHOBEHHO.

B camom Jelle, ec/iH CBeT pacnpocTpadfAercs MrHOBEHHO, TO,
Kak MBI BHIEIH, MOHATHE OJHOBPEMEHHOCTH CTaHOBHTCA abcoioT-
HeiM, [IpoMemyTKH BpeMeHH MeM1y cOOBITHAMH H pasMepnl TeJ
noayyaror abcolroTHEIR cMpica Ge3 oTHOWeHHA K Tem JabopaTo-
PHAM, H3 KOTOPHEIX OHH HabmogamnoTced.

C.]'IE}.[DBHTE.HBHD, BCE K/JACCHYECKHE NPelCTABMeHHa MOMHO CO-
XPAHHTH, €CJH TOMBLKO CKOPOCTh CBETA CUMTATh OECKOHEeYHOH.

GJIHEKD BCAKAH TONEITKA COUETATh KOHEYHYD) CKODOCTL CBETZ2
C cOXpaHeHHeM CTapBIX NMpefcrasleHuil 0 NPOCTPAHCTBE U BpeMeHy
CTABHT HAac B IVIyNOe MOJIOMEeHHe 4eJoBeKa, KOTOPHIH 3Haer, uTo
3eMmJs wapoo6pasHa, HO YBepeH, 4To BePTHKAJb TOTO Opoja, rue
OH JKHBET, ecTb a0COMIOTHAA BEPTHKA/b, H ONAacaeTcs YXOIHTHL ja-
JBKO OT MECTa CBOEro JKHTedbcTBa, nabbl He cKaTHTBeA KyDapem
B MHpOBOE MpPOCTPaHCTBO.
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