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MPEAWUCJIOBUE K TPETBEMY
H3JAHHIO

3T0 mnpeaucioBHe S MO BoJje 06-
CTOSITENLCTB  MOANMCHBAIO  OZAHMIL.
Cefivac, xorga TpeTbe H3JaHHE BHI-
xonut B cBer, JI. JI. Jlanmay yxke
HEeT cpeld Hac,

Sl He cuyen BOSMOXHBIM 4TO-JTHGO
MeHAITb B TEKCTe, HAaMHCaHHOM HaMH
COBMECTHO.

OaHako MHe NOAYMaJjoch, YTO
GblJI0 GBI XOPOILO MOMOYb CErONHSIL-
HEMY MOJIOLOMY YHTaTeNio MpencTd-
BHTb ce6e XuBofi o6pas Jlanaay —
STOro 3aMedaTe/bHOTO YYeHOTO H ue-
JnoBeka. S1 Hazmeloch, YTO TPH CTATHH,
noMelleHHble B KOHIE KHHTH, XOTSl
6Bl OTYACTH NOCJIYKAaT ITOR LeJH.

10, B. PYMEP



C MoMeHTa CO34alHsi TEOPHH OTHOCHTEJbHOCTH
Anb6epToM DHHIITEHHOM MHHYJIO CeMbAECAT JeT. 3a
npouleflee BpeMsi 3Ta TeOpUs, Ka3aBluaacs KOraa-to
MHOTHM NapalioKCajbHON HrpoA yMa, npeBpaTHJach
B OJMH H3 KpaeyroJbiblX kamHelt ¢usukn. CoBpemeti-
Has ¢u3MKa Ge3 TEOPHH OTHOCHTEIbLHOCTH MOYTH TaK
Xe HeBO3MOXKHa, Kak 6e3 npeacTasjeHHs o6 aToMax
u MoJekynax. Tpyano naxe nepeydcauTb BCe Te pas-
HOOOpasHbe (H3HUeCKHE SIBJEHHH, KOTOpHlE HeMb3sl
6b1710 661 O6BACHHTD Ge3 TEOPHH OTHOCHTENbHOCTH, Ha
€¢ OCHOBAaHHM CO3JalOTCS TaKHe CJOXKHble TNPHEOPHI,
Ka8K YCKODHTEJH «3/IeMEHTapHBIX» YaCTHI, PaCcCYHUThI-
BalOTCA fePHbIE PeaKUHH H T. 1.

K coxaieHHI0, OIHAKO, TEOPHS OTHOCHTEJNbHOCTH
OueHb MaJNo HM3BeCTHA BHe Y3KOTO Kpyra CHeuuasu-
ctoB. KoHewHo, sTa TeopHs NPHHALIEKHT K UHCHY
«TpyAHbiX». K1 Henb3sn TpeGoBaThb OT HedH3HKa CBO-
Gonxoro ofpameHHs ¢ ee NOBOJbLHO CJOXKHBIM MaTe-
MaTHY4eCKHM annapaToM.

Tem He MeHee MBI MOJIaTaeM, YTO OCHOBHBIE MPel-
CTaBJIeHAS] M HIEeH TEOPHH OTHOCHTEJbHOCTH MOTYT
6bITb H3/I0KeHb B OpMe, LOCTYNHOM A/ MOHHMAaHHS
JICCTaTOYHO LIHPOKOTO Kpyra 4YuTaTeJed.

Meur Haneemcs, 4TO YHTaTeN0, KOTOPHI MpouTeT
Hally KHHTY, yXe He CMOXeT NPHATH B roJOBY
MBIC/Ib, YTO TEOPHUSI OTHOCHTENbHOCTH CBOAMTCH K yT-
BepXKAEHHIO, IKOGHI «BCE B MHpDE OTHOCHTeJbHO». Ha-
060pOT, OH YBHAHT, YTO TEOPHS OTHOCHTEJbHOCTH,
KaK M BCAKas NMpaBUJAbHAs (HM3HUeCKas TEOPHS, eCTb
yueHHe 06 OOBEKTHBHOM HCTHHe, He 3aBHCAWER OT
¥KeJNaHHA H BKYCOB Koro GObl TO HH 6bl10. OTKasas-
IIKCh OT CTaphX NPENCTaBJEHH O NPOCTPAHCTBE, Bpe-
MeHH M Macce, Mbl TOJBKO [Jy6xe MPOHHKIH B TO,
KaK MHp YCTPOEH Ha CaMOM [eJe.

ABTtopH
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OTHOCHTE/NLHOCTD,
K HOTOPOW Mb! NPHUBbLIKNK

BcAnoe nu yrBepmaeHue umeer cmbicn?

n yeBHOHO, HeT. [laxke ecjqH B3ATb

BIIOJIHE OCMBICJIEHHBIE CJIOBA H COe-

OUHHTb HX B NOJIHOM COIJIaCHHM C NpaBUJAaMH TPaMMAaTHKH,

TO U TOIAa MOXKET INOJYYHTbCSI NOJHeHlIass 6GeCCMbIC/MLA.

Hanpumep, yTBepXK/IeHHIO «3Ta BOAA TPEYroabHasi» TPYAHO
npuUnucaTbh Kakoii 66l TO HU OBLJIO CMBIE.

K coxanenuio, ofHaKo, He Bce 6eCCMBICAHLLI CTOMb OYye-
BUIHBl, H OYeHb YacTO® YTBepXKIeHHe, Ha NepPBLIA B3IJIAJ
BIIOJIHE pa3yMHOe, NPH CTPOTOM aHaJjH3e OKa3biBaeTcs BCe
JK€e COBepLIEHHO HeJeNblM,



@ | MMpasoe u nesoe

Ha kako# cropoHe moporn — Ha mpa-
BOM HJIM Ha JIeBOfi — pacnoJsoxeH nom? Ha stor Bonpoc cpa-
3y OTBETHTb HEBO3MOKHO.

Ecau uaru ot MocTa K necy, 1oM GYAeT IO JIEBYIO CTOpO-
HYy, a eCJiH, Hao60pOT, HATH OT Jeca K MOCTy, TO JOM OKa-
xKercs cnpapa. QueBUAHO, FOBOPs O NPaBoOi UJH JIEBOf CTO-
pOHe OpPOTH, HeJb3st He YYHTHIBATb HanpaBJeHHs,, OTHOCH-
TeJIbHO KOTOPOT'O MBI YKa3biBaeM ClIpaBa H CleBa.
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TCoBopuTh 0 npaBoM Gepere PeKH HMEET CMbIC/ JHLIb 110~
TOMY, YTO TEUeHHe BONBl OMNpeJe/seT HalpaBleHHe DPeKH.
AHaJIOTHYHO 3TOMY YTBEPKIAAaTh, YTO aBTOMOGHIH ABHXKYTCH
10 MpaBofi CTOPOHE, MBI MOXE€M TOJIbKO NOTOMY, YTO JBHXe-
HHe aBTOMOGHJISI BBIAENseT ONHO H3 HamnpaBJeHU# JOpOrH.

Takum 06pa3oM, MOHATHSI «CNpPaBa» M «CJaeBa» OTHOCH-
TeJBHBI: OHH TIOJYYalOT CMBIC JIHUIb MOC/IE TOTO, KaK yKa3sa-
HO HanpaBJ/leHHe, OTHOCHTENIbHO KOTOPOro JaeTcs OmpejeJe:
HHE.

@ | Yro ceiiuac — peHb unu Houw?

OTBeT 3aBHCHT OT TOro, Tle BONPOC
sanaercs1. Korga B Mockse neHb, BO BiiaguBoCTOKE — HOUb.
Huxkakoro nporuBopeuns 3aeck HeT. [IpocTo aeHb U HOUb —
HOHSITHSI OTHOCHTEJIbHbIE, H HEJNb3f OTBETHUTb Ha MOCTAaBJIEH-
HHIfl BONIPOC, He yKa3aB, OTHOCHTEJbHO KaKOH TOYKH 3€MHOTO
mapa HAeT pedb.

@® | Hro Gonbue?

Ha BepxHeM pHCyHKe nNacTyx $IBHO
Gosblle KOPOBHI, HA HHXXHeM — KopoBa GoJbllle nacryxa.
H 3pech HeT HHKaKoro nporusopeyus. [leno B TOM, 4TO 3TH
PHMCYHKH Clle1aHbl Ha6/I0laTe/IIMH C Pa3JIHUHBIX TOYEK: OAHH
cTosia1 GJHXe K KOpoBe, ApYroft — k mactyxy. /s KapTuHbI
CYIIECTBEHHE He MOAJHHHbIE Da3Mepbl NpeIMeTOB, a TOT
yroJl, o4 KOTOPHIM MBI HX BHAMM. DTH YIJIOBblE pa3Mephl
NpeIMeTOB, O4EBHIHO, OTHOCHTENbHBI. 'OBOPUTH 06 yryIOBHIX
pa3Mepax npexMeTOB 6€CCMBICJAEHHO, €C/IH HE YKa3aTb TOUKY

7






NpOCTPAHCTBA, H3 KOTOPOi BeneTCs Habuaionenne. Hanpuwmep,
CKa3aTb: 3Ta GallHg BUAHA MOX yraoM B 45° — 3Hayurt He
cka3aTb Huyero. HampoTus, yTBepxieHHe, uTO GaiuHs H3
TOUKH, OTCTOAIIEA OT Hee Ha 15 MeTpOB, BHAHA NOJX YIJIOM
B 45°, MMeeT CMBICH, H H3 ITOTO YTBEPXK/JEHHSl CAeLyeT, YTO
ee BbicoTa paBHa 15 meTpam.

[ OtHocurenbHoe Kamerca aGcoNtOTHLIM

Ecan nepeaBHHyTb TOYKYy Habuo-
JAeHHss Ha HeOoJblllOe paccTOsiHHe, YIJIOBble pa3Mephi
TakXe Hu3MeHsATcs Ha  HeGoabwylo  BemuunHy. [lo-
3TOMY yIVIOBOH MEpO# 4acTo IOJB3YIOTCH B acTPOHOMHH.
Yka3biBaloT Ha 3Be3JHOH KapTe YIrJIOBOE PACCTOSTHHE MeXIy
3Be3/laMH, TO eCTb TOT YroJ, oK KOTOPbIM BHAHO PacCTOsIHHE
MeX Iy 3Be31aMH C OBEPXHOCTH 3EMJIH.

H3BecTHO, 4TO Kak Obl Mbl HH [ABHrajgucbh no 3emie, H3
KaKHX TOYeK 3eMHOro Iiapa HH Habuiojanu 6Bl 3Be3HOe He-
60, Mbl Bcerga 6yneM BHIETb 3Be3Xbl Ha OZHOM H TOM XKe
paccTosiHUM APYT OT Apyra. ATo 06yCcAOBAEHO TEM, YTO 3Be3-
ALl yna/jeHbl OT Hac Ha TaKHe HeBOOGPa3MMO OrpoMHbIE pac-
CTOSIHHSI, YTO HalUH NepeMellleHHss Mo 3eMJe MO CPaBHEHHUIO
C 3THM DacCTOSIHHEM HHYTOXHBl M UMM MOXHO CIHOKOHHO
npeHe6peyb. [TosToMy B faHHOM cayuae yrJoBoe paccTOsiHHE
MOXKHO NIPHHATB 32 a6COMIOTHYIO Mepy.

Eciu  Bocmosnb3oBaThesi o6pamieHHeM 3eMaH  BOKpYyr
ConHua, TO U3MEHeHHE YIJIOBOM Mepbl CTAaHET 3aMETHbIM,
XOTsl ¥ He3HauuTeNbHbIM. Ec/in e nepeHecTH TOUKy Habuio-
JeHHs1 Ha KaKylo-HuOyab 3Be3ly, HanpuMep Ha Cupuyc, TO
BCE YIJIOBblE MEPhl TaK H3MEHATCH, YTO AaJjieKne APYr OT ApY-
ra Ha HalleM HeGe 3Be3Jibl MOI'YT OKa3aTbCsi GJM3KHMH, H Ha-
oGopor.



@ | AGconotHoe OKa3anoch OTHOCMTENbHLIM

Mel yacTo roBopuM: HaBepxy, BHH3Y.
SIBnsAOTCS 3T MOHSITHS aGCOMIOTHBIMH HJIH OTHOCHTEJNb-
HbIMH?

Ha stor Bompoc B pasiuuHble BpeMeHa JIOAHM OTBEYaJH
no-pasHomy. Korna nionn ellle HUyero He 3HaJH O MWapoo6-
pasHocTH 3eMJIH, PeCTaBAsIH ee IJIOCKOH, KaK 6JHH, Bep-
THKaJIbHOe HanpaBJ/ieHHe CYHTAJOCh al6COJIOTHHM NMOHATHEM.
Ipu sTOM npeanonaranoch, 4To BO BCEX TOUKAX 3eMHOMA mo-
BEPXHOCTH HanpaBJeHHe BEPTHKAJH OAUHAKOBO H YTO BMOJ-
He eCcTeCTBEHHO FOBOPHTB 06 alCOJIOTHOM <«Bepxe» u abco-
JIIOTHOM <«HH3e».

Korpa xe o6Hapyxwuaoch, uro 3emas Imapoo6pasHa,
BepTHKaJ/b B CO3HAHHH JIOMEH... IOWATHY1aCh.

B camom gene, npu wmapoo6pa3Hoi ¢opMe 3eMan
HanpaBJleHHe BePTHKaJH CyLIeCTBEHHO 3aBHCHT OT NOJOXKe-
HHS TOA TOYKHM 3eMHOM NOBEPXHOCTH, yepe3 KOTOPYIO IPOXo-
JIUT BepTHKAaJb.

B pasaHuHbIX TOYKax 3€MHOH IOBEPXHOCTH HampaBJeHHs
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BepTHKaneil 6yayT pasanuHbl. [lockosbKy mMoHsTHE Bepxa
H HH3a NoTepsJo CBOfA cMBICH 6€3 yKa3aHHs TOUKH 3eMHOMH
NOBEPXHOCTH, K KOTOPOH OTHOCHTCS, TO 3TO NMOHsITHE U3 a6Co-
JIIOTHOTO MPeBPaTHIOCh B OTHOCHTeNbHOE. Bo Beenennoit Her
KaKOro-To eMHOTro BepTHKAJbHOIO HanpasieHHs. [losTomy
AJs J1060r0 HalpaBJIeHHs] B MPOCTPAHCTBE Mbl MOXeEM yKa-
3aTh TOUKYy 3€MHOH NMOBEPXHOCTH, B KOTOPOH 3TO HampabJe-
HHE OKaxKeTcs BepTHKaJbHLIM.

@ | «3apaBuiit cMbicn» MbITaETCA NPOTECTOBATH

Bce 3To KaxeTcs HaM Tenepb OUeBHI-
HBLIM, He BHI3bIBAIOIUMM HHKaKUX COMHeHHA. A MexXay TeM
HCTOPHS CBHAETEJBCTBYET, YTO MOHATb OTHOCHTEJBHOCTD Bep-
Xa W HHM3a YeJOBeuecTBY OBLIO He TakK Jierko. JIIoAH CKIOHHBI
NPUNHCLIBATh MOHATHSAM aGCOJIIOTHOE 3HaueHHe, eclH HX OT-
HOCHTE/NIbHOCTb He OYEBHAHA H3 MOBCEIHEBHOro OmbiTa (Kak
B CJIyYae «CIpaBa» H «ClleBa»).

BcnoMHEM cMeXOTBOpHOe BO3paXKeHHe MPOTHB apoob-
pa3HOCTH 3eMJIH, TMpHUIEALIEe K HAM K3 CPeIHEBEKOBbS:
a Kak-Jie o1 GYLYT XOAUTb BHU3 rOJIOBOI?!

Owunb6Ka 3TOro JOBOAa B TOM, YTO He NMPH3HAETCA OTHO-
CHTEJbHOCTh BEPTHKAJIH, BHITEKAIOIIass M3 11apoo6pa3HOCTH
3eman.

A ecu NpHHIMN OTHOCHTENBHOCTH BePTHKAJIM He IPU3Ha-
BaThb U CYHTATh, HaNpHUMep, HanpaBJieHHe BepTUKaJH B Mock-
Be a6COJIIOTHBIM, TO, 6e3YyC/I0BHO, X)uTean Hosoit 3enanauu
XofAT BHU3 rosioBofi. Ho npu sToM ciaexyer moMHHTB, 4TO
AJ19 HOBO3eJIaHJLEB Mbl, B CBOIO OYepelb, TOXKE XOJAHM BHH3
ronosoi. [IporuBopeuns 3necb HEKaKOro HET, TaK KaK BEPTH-
KanbHOe HalpaBjieHWe B JEefCTBHTENBHOCTH SHABJAETCA He
a6COMIIOTHHIM, a8 OTHOCHTE/IbHBIM TOHATHEM.
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3aMeTHM, 4TO Mbl HauMHaeM 4yBCTBOBAaTb pealjibHOe 3HA-
YyeHHe OTHOCHTEJNbHOCTH BePTHKaJH JHLb TOr4a, Koraa pac-
CcMaTpHUBaeM [Ba JOCTaTOYHO OTAAJeHHBIX Yy4acTKa 3eMHO#
noBepxHocTH, HanpuMep Mocksy u Hosyto 3enanauto. Ecan
JKe paccMaTpuBaTh IBa GIH3KHX y4acTKa, HanpuMep 1Ba 10-
Ma B MockBe, TO NpaKTHYECKH MOKXHO NoJiaratb BCe BepTH-
KaJlbHble HanpaB/IeHHsl NapaJlieNbHbIMU, TO €CTb CUHTaTb
BePTHKaJbHOE HampaB/eHHe abCoIOTHBIM.

U nuwb Korna HaM NPUXOLUTCS HMETh AEJI0 C Y4acTKaMH,
CPaBHUMBIMH 1O BEJIHYHHE C MOBEPXHOCTbIO 3eMJIH, MONbITKA
I0JIb30BaTbCsl a6CO/IIOTHON BEPTHKAJbIO IIPHUBOAUT K HEJIENo-
CTAAM M K IPOTHBOPEUYHSM.

PaccmoTpenHble HaMu npuMepH MOKa3blBAalOT, 4YTO MHO-
THe M3 TOHSITHH, KOTOPBIMH MBI NOJb3yeMCSl, SIBJISIIOTCS OT-
HOCHTEJIbHBIMH, TO eCTh MOJYYalOT CMBICJ JIHILb TOTAA, KOTAa
YKa3bIBalOTCsl YCJOBHS, B KOTOPLIX BeAyTcsl HaGJI0AeHHS.



S~ —

Fnasa
BTopan

NPOCTPAHCTBO
OTHOCHTENbHO

0aHo M To He MecTo unu Het?

epefiKo Mbl FOBOPHM, YTO, IeCKarTh,

TakKue-TO [Ba COOGBITHS NPOU3OULIH

B OLHOM H TOM € MecTe, H TaK MNpPHUBHKJAH K 3TOMY, YTO

CKJIOHHBI MPHUNHCHIBATH CBOEMY YTBEpPXKIEHHIO a6COJIOTHBIM

cMbIC/I. A Ha caMOM [IeJle OHO POBHO HHYero He 3Hauut! JTO

BCe PaBHO UTO CKa3aTb: cefiyac nsTh 4acoB, He yKa3as, rIe,
coGCTBEeHHO, NsITh 4acoB — B Mockse uan B Uukaro.

Urto6ul ysicHuTb ceGe 3TO, MpEACTaBHUM, YTO ABE MyTelie-
CTBEHHHILB CTOBOPHJ/IMChL BCTPEYaThCsl KaXKAblll A€Hb B OLHOM
H TOM e MecTe BaroHa 3skcnpecca MockBa—BJjaansocTok
B HCaThb CBOHM MYXbsiM nucbMa. Myxbs, ofHaKo, Bpsia JH
COTJIacATCS C TeM, YTO HX JKEHBl BCTPEUalOTCsH B OLAHOM H TOM
XKe MecTe npoctpaHcrBa. Hanporus, oHH uMelOT Bce OCHOBa-
HHSl YTBepXKIaTh, YTO MeCTa 3TH OTAaJeHbl APYT OT Apyra Ha
coTHH kujoMerpoB. OHu moayyasum nucbMa Hu3 SlpocaaBas
u Ilepmu, CepanoBcka u Tiomenn, Omcka u Xa6apoBcka.

Takum o6pa3oM, 3TH ABa cOOBITHS — NMHCAHHE MHCEM
B NePBLIA H BTOPO#H [leHb NyTEECTBHS — C TOYKH 3pEHHd my-
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TelleCTBEeHHHI, NMPOUCXOMHJIH B OJHOM H TOM Ke MecCTe, a
C TOUKHM 3PEHHS] HX MYXKeH, OblIM pasleseHbl COTHAMH KHJIO-
METPOB.

Kro ke npaB — nyTeliecTBeHHHIB HIH MYXKbsi? ¥ Hac
HeT NPHYHH OTJaTh NpeldNouTeHHe KOMY-MHG0 H3 HHUX., Mul
SICHO BHHM, UTO NOHATHE «B OZHOM H TOM Xe MeCTe NMpOCT-
paHCTBa» MMeeT JHIIb OTHOCHTENbHBIH CMBICJ.

[Tono6Ho 3TOMYy yTBepKIeHHe, YTO JBe 3Be3/lbl Ha Hebec-
HOM CBOJle COBNANalOT, HMEET CMBIC/ JHIIb MOCTOJBKY, IO-
CKOJIBKY YKa3blBaeTcs, 4YTO Hab6JiofeHHe TNPOH3BOAHUTCA
¢ 3eman. I'oBopuTh, uTO ABa COOLITHS COBMAAalOT B MPOCT-
PaHCTBe, MOKHO JIMIUb TOTIa, KOTAAa YKa3biBalOTCs TeJsa, 1O
OTHOILIEHHIO K KOTOPBIM ONpefe/IsieTCd MeCTONONOXKEHHE STHX
COGHITHA.

Takum o6pa3oM, NOHATHE IOJOMXKEHHS B MPOCTPAHCTBE
TakXe OTHOCHTeJbHO. Kora Mbl roBOpHM 0 MOMOXKEHUH Tesa
B NMPOCTPAHCTBE, MBI BCErla NMOJApa3yMeBaeM €ro NojokKeHHe
OTHOCHTEJIbHO Tesl Apyrux. Ecau ke nmorpe6oBath, YTOGHI
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Ha BONMpoC O TOM, ri€ HaXOIHTCA AAHHOE TeJo, Mbl B OTBET
He YNIOMHHAJIH O APYTUX Tenaax, To TaKo#H BOIIPOC MB!I JOJIZKHBI
NPpHU3HaATh JHIIEHHbBIM CMbIC/IA.

@ | Hax geumerca teno B AeHCTBHTENbHOCTM?

H3 ckasanHoro cienyer, 4To OTHOCH-
TeNbHLIM SIBJISETCA TaKkKe [IOHSITHE <«NepeMellleHHe TeJa
B mpocTpaHcTBe». Ec/in Mbl FOBOpHM, 4TO T€JIO NepeMecTH-
JIOCh, TO 3TO O3HayaeT JIHIIb, YTO OHO H3MEHHJIO CBOE MOJIO-
JKEeHHe OTHOCHTEJNbHO APYTHX Tell.
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Ecnu Ha6aionaTh 3a IBHXKEHHEM TeJla H3 PA3HBIX NepeMe:
HiawouHxcs Apyr OTHOCHTEJNbHO Apyra jnabopaTopui, TO IBH-
JKeHHe 5TO BHIIVIAAHT COBEePLIEHHO Pa3/UYHO.

Jletur camoner. C Hero c6paceiBaercs KaMeHb. OTHOCH-
TeJbHO caMoJjieTa KaMeHb Najaer No NpsMOM, OTHOCHTEJNbLHO
3eMJIH OH ONHIIET KPHBYIO, Ha3biBaeMyIo MapaboJoH.

A Bce Xe Kak JBHXKETCSl KAMEHb B JI€ACTBHTEJIbHOCTH?

DTOT BONpPOC HMEET CTO/Ib XK€ MaJo CMbIC/IA, KaK BOMPOC:
oA KaKuM yrioM BHAHA JlyHa B meficrBuresnbHocTH? [loa
KOTOpBIM OHa HabJofanace 66 ¢ ConHua Uau noj, KOTOPLIM
Mbl BUAAM ee ¢ 3eMJu?

I'eomerpuuyeckas ¢opma KpHBOH, MO KOTOpO# mnepeme-
IlaeTcsl TeJO, MMeeT TaKOH Ke OTHOCHTeJbHbIH XapakTep,
Kak ¢orocHuMok 3panus. [Toxo6Ho Tomy Kak, ¢otorpacdu-
pys IOM cnepelH H c3aiH, Mbl IOJYYHM HEOAHHAKOBbIE CHHM-
KM, TaK ¥ Habaio[as 3a ABHKEHHEM TeJa U3 pa3Hbx Jabo-
paropHH, Mbl NOJYYHM pPa3jMuHble KPHBbie €ro JBHXKEHHS,

@ | Bce nu TouKM 3peHUA paBHOLGHHBI?

Ecau 61 Hall HHTepec npH Habsone-
HHH 32 JBHXKEHHEM Tesla B NPOCTPAHCTBE OrPaHHYUBAJICA
H3yueHHeM (opMbl TpaeKTOPHH (TaK Ha3blBa€TCA KpHBasd,
10 KOTOPOH ABHXKETCS TeJO), TO BONPOC O BLIGOpe MecTa Ha-
GatoeHus peiancs 6b coo6paxeHHssMH 06 yno6CTBe H MPo-
CTOTE MOJIyyaeMOH KapTHHBL.

Xopouwmnit ¢ororpad, Boi6upas NONOKEHHE LJA CHEMKH,
3a60TUTCS, KpOME T@ro, 0 KpacoTe Oyldyliero CHUMKa, 0 KOM-
MO3HUHUH.

Ho npu u3yuyeHnu nepemelleHns TeJa B MPOCTPAHCTBe Hac
HHTepecyeT HeuTo Gosbillee. Mbl XOTHM He TOJBKO 3HaTb
TPaeKTOPHIO, HO H YMeTb NPeACKasbiBaTh, 10 KAKOH TPaeKTo-
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puu OyIeT ABHraThCsl TeJAO B HAHHBIX ycaoBusAX. lpyrumu
CJIOBaMH, Mbl XOTHM 3HaTh 3aKOHbI, YNPaB/AAOLIHEe IBHKEHH-
eM, 3acTaBJsIolIYe TeJO OBHUraThcsl TaK, a He HHavye.

PaccMoTpum ¢ 3T0il TOUKH 3peHHst BONPOC 06 OTHOCHTEJIb-
HOCTH# ABMIKEHHS] — M BBISICHUTCS, UTO He BCe [OJIOXKEHHS
B NPOCTPaAHCTBE PaBHOLEHHHI.

Ecanu Mbl naeM k ¢ororpady u npocuM crenaTb CHUMOK
AN CyXKeOGHOrO YAOCTOBEDEHHs, TO, €CTEeCTBEHHO, XOTHM
GHITb 3aCHATBHIMH C JIMIA, a HE C 3aThlIKa. THM XeJlaHHeM
onpefeNseTcs H TO4Ka MPOCTPAHCPBA, H3 KOTOPOH (oTorpad
HoMXKeH Hac ¢oTtorpadupoBath. Bcesikoe Apyroe mosoxenue
MBIl IpH3HAJH Obl He OTBEYAlOIHM NOCTAB/JEHHOMY YCJOBHIO.

@ | Noxoit Haiinen!

Ha nBuXeHne Tea OKa3HBAalOT BJHS-
HHe BHellHHe BO3fAeHcTBHs. Mbl HaswiBaeM mx cuaavu. Usy-
YeHHe BJIMSAHMS 3THX BO3LEHCTBHH MOXeET IMO3BOJHUTb HaM
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COBepIlIeHHO NO0-HOBOMY MOXOHTH K BONPOCY O ABHXKEHHH.

IIpeanonoXxuM, 4TO B HalleM pacnoOpsAXKeHHH HMeeTcs
TeJIo, Ha KOTOpOe He NefACTBYIOT HHKaKue CHabl. B 3aBucHMO-
CTH OT TOTO, OTKyJa MBI 32 HUM HabJl0faeM, 3TO Tesao GyAeT
NBHTaTbCA Pa3nHuHbIM, 6o0Jiee WM MeHee NPHUYIIHBBLIM
o6pa3oM. OHaKO Heslb3s He NMPH3HATh, YTO Hambosee ecre-
CTBEHHBIM OYAeT NOJOXeHHe HabJlonarensi, NPH KOTOPOM
TEJIO OKaXKeTCs MPOCTO NOKOALIUMCS.

Takum o6pasoM, MBI MOXKeM [aThb TeNepb COBEPIIEHHO
HOBOe OMnpejfie/leHHe NMOKOs, He 3aBHCsllee OT MepeMelleHHs
JaHHOTO TeJia OTHOCHTEJbHO ApYyrux Tea. Mrak: Teso, Ha Ko-
TOpPOe He NEACTBYeT HHKaKash BHELIHssl CHJAa, HaXOLHTCH
B COCTOSIHHH NOKOSI.

@ | Moxoawanca nabopatopus

Kax e oCyIlecTBHTb COCTOSIHHE T10-
kKos? Korma MoOXHO OHITh YBEpeHHHIM, YTO Ha Teso He Helf-
CTBYIOT HHKaKHe CHJIbI?

Insa 3Toro, oueBHAHO, HeO6XOOQHMO YBECTH Halle TeJO
nojaJbliie OT BceX APYTHX TeJ, KOTOphie MOIVIH GBI OKa3aTb
Ha Hero BO3JeHCTBHe.

M3 Takux nokosiHXcs TeJa MBI MOXKEM, XOTSl Gbl MBICJEH-
HO, TNIOCTPOHTD LieJyI0o J1a60paTOpHIO H TOBOPHTb TeNeph yXKe
O CBOACTBaX [BHXKeHHs, HabmaoJaeMblX W3 3TOA Ja6opaTo-
PHH, KOTOPYIO MBI H HAa30BEM NOKOSIIEHACS.

Ecan cBoficTBa [IBHXeHHS, HaO6JI0LaeMOT0 B KaKOf-TO
apyrofi 1abopaTopHH, OTIIHYAIOTCA OT CBOHCTB JBHAKEHHS
B NMOKosuedcs 1a60paTopuy, TO Mbl HMeeM MOJHOe MPaBo
yTBepKaaTh, 4TO nepBas AaGopaTopus ABHKETCH.
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@ | Aswmerca nu noe3n?

[Tocne Toro Kak Mbl yCTaHOBHJIH, 4YTO
B JBHIKYIIHXCS 1a0OpaTOPHsIX ABHIKEHHE NMPOTEKaeT No Apy-
THM 3aKOHaM, HeXeJH B NOKOsLIeHcs, NMOHSTHE IBHIKEHHS,
Ka3aJochb OHl, MOTEPSAJNIO CBOH OTHOCHUTE/IbHBIH Xapakrep:
B XajbHelIieM, TOBOPS O ABHXKEHUH, Mbl JOJIXKHEI JIHUIb TTOA-
pasyMeBaTh ABHXKEHHe OTHOCHTEJbHOrO MOKOSI M Ha3blBaTh
TaKoe IBHKeHHE a6GCOMIOTHBIM.

Ho npu Bcsakom au nmepemewlieHun ta6opatopuu Mbl 6y-
AeM Ha6jiogarb B Hefi OTKJOHEHHSi OT 3aKOHOB JBHXKEHHS
TeJI, HMEIOIHX MecTo B nokosmehca?

CsaneM B moe3ji, HAYWHMA C NOCTOSIHHOA CKOPOCTBIO IO
npamomy nytd. HauneM Ha6GniogaTh 3a OBHXKEHHEM TeJ
B BaroHe M CPaBHHBATbh 3TO C TeM, YTO NPOMCXONHUT B Hemoj-
BHXKHOM TIOE3Je.

IToBcenneBHbIN ONBIT MOACKA3BIBAET, 4TO B TAKOM IOE3]iE,
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JIBHXKYIIEMCS IPSMOJHHEIHO U paBHOMEPHO, Mbl He 3aMe.
THM HHMKaKHX OTKJIOHEHHH, HHKAKHX OTJMYHI OT ABHXKEHHs
B HemOABHXKHOM noesfe. Kaxkablil 3HaeT, 4TO B ABHKYLLEMCS
BaroHe OpolueHHbIi BepTHKaJbHO BBEPX MAYHK ynangeT 06-
paTHO HaM B PYKH, a He ONHILET KPHBYIO, OA06HYI0 H306pa-
XXEHHOH Ha cTp. 21.

Ecan orBneubcsi oT HenszbGexkHOl B CHJIY TEXHHYECKHX
yCJOBHH TPSCKH, B pPaBHOMEPHO ABIXKYLIEMCS BaroHe Bce
NMPOUCXONHUT KaK B HEMOABHKHOM.

HHoe neno, ecsiv BaroH 3aMeJIUT UK YCKOPHUT CBOC IBH-
XKenne. B nepBoM cayuae bl WcnbiTaeM TOJMUOK  Bre-
pel, BO BTOpPOM — Ha3ald H $CHO OLIYTHM OTJHYHE OT
HOKO4.




Ecau BaroH, nsurasicb paBHOMepHo, 6yner MeHstb Ha-
npaBJleHHe JBHXKEHHs, Mbl TaKXe NO4yBCTBYeM 3TO: Ha KPYy-
THIX TOBOPOTAaxX BNpPaBO Hac GyneT OTKUILIBATb K JIEBOH CTO-
pOHe BaroHa, a NpH MOBOPOTaXx BJIeBO Hac 6yNeT OTKHAbIBATb
BNpaBo.

O6o6uas 3TH Ha6J/MIONEHHS, Mbl IPHXOTHM K BHIBOAY: IO~
Ka Kakas-To sabopaTopHsi IBUXKeTCs NPAMOJHHEHAHO H paB-
HOMEPHO OTHOCHTEJbHO Ja6opaTOpHH MOKOSIUeHCs, B Hel
HEeBO3MOXHO OGHAPYXKHUThb OTKJIOHEHUSI OT MOBENEHHs Ten
B NoKosiiefica naboparopun. Ho Kak TOJNBKO CKOPOCTb IBH-
Kyueiics abopaTopun M3MeHsieTC N0 BeJHUYHHe (YCKOpe-
HHe HJIM 3aMelJieHHe) ¥JH N0 Hanpab/eHHIO (IOBOPOT), 3TO
TOTYaC Xe OTpakaeTcs Ha MOBEJEHHH HAXONALIMXCA B Hedl
TeJl.
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@ | Mokoit oxoHuaTenbHo noTepAH

YauBuTebHOE CBOACTBO NMPSMOJTHHEH-
HOTO M pDaBHOMEPHOrO IBHXEHHSI J1a60paTOpPHH He BJIHATb
Ha noBeJieHHe HaXONSIIMXCSl B Hell Tes1 3aCTaBJAeT Hac nepe-
cMOTpeThb noHATHe Nmokosi. OKasbIBaercs, YTO COCTOsSIHHE IO-
KOSl B COCTOSIHHe NPSMOJIHHEHHOTO H PaBHOMEpPHOTO ABHXKe-
HHS HHYeM He OTJIMYAlOTCH APYT oT apyra. JlaGopartopus, Ko-
TOpast ABHXKeTCS NPSMOJNHNHEHHO H PaBHOMEPHO OTHOCHTE/Ib-
HO moKosIleHcss mnabopaToOpHH, caMa MOXeT CYHTaThCA
nokosimeficss. ATO 3HAYHT, YTO CYLIECTBYEeT He OXHH — abco-
JIIOTHBIF — TIOKOH, a GecuHC/IeHHO@ MHOXECTBO pa3/IMYHBbIX
«nokoeB». CylllecTByeT He OfHa «moKosillascs» JaGopaTo-
pus, a GecuHc/ieHHOe MHOXECTBO «NOKOsilIMXCA» JabopaTo-
pHi, IBHXKYIIHMXCS OTHOCHTEJBHO ApPYr Ipyra paBHOMepHO
H NPSIMOJIHHEHHO C Pa3/IHYHBIMH CKOPOCTAMH.

[TockosnbKy nmoko# oka3biBaeTcst He aGCOMIOTHBIM, a OTHO-
CHTe/JIbHbIM, IPHXOAUTCA BCeTHa YKa3blBaTb, OTHOCHTEJIbHO
Kakoi n3 6eSUHCIEHHBIX IBHXYILHXCSA NPAMOJHHEAHO H paB-
HOMEPHO IPYT OTHOCHTeJIbHO Apyra sabopaTopufi Mbl HabJIIo-
ZllaeM IBHXeHHe.

Taxkum o6pa3oM, HaM Bce-TakH He YAaJOCh CeNaTh MOHS-
THe IBHXKEHHSI aGCOJIIOTHBIM.

Bcerna ocraercst OTKpHITHIM BONPOC: OTHOCHTENBHO KaKo-
O «IIOKOSI» MBI Ha6JIoOnaeM IBHKEHHE?

Mer npuiH, TakuM 06pa3oM, K BaxKHefilleMy 3aKOHy
npHpOAbl, OGBIYHO HAa3BIBAEMOMY NMPHHIHIOM OTHOCHTEJNbHO-
CTH IBHXKEHHS.

OH raacuT: Bo BCex 1a60pPaTOPHSX, KOTOPble OBHAKYTCS
APYr OTHOCHTeJNILHO IpYra NpsMOJHHeAHO H paBHOMEpHO,
IBUXKeHHe TeJl MPOHCXOAHT IO OAHHAKOBbIM 3aKOHaM.
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@ | 3axoH MHepuuH

U3 npuHuuna OTHOCHTENbHOCTH [BH-
JKeHHs BHITEKaeT, 4TO TeJlo, Ha KOTOpOe He NeHCTBYeT HHKa-
Kasi BHeLIHSig CHJIa, MOXET HaXOHHTbCSL He TOJBKO B COCTOSI-
HHH NOKOS, HO H B COCTOSIHUH NPSIMOJIHHEHHOr0 paBHOMEPHO-
ro ABHXeHHs. DTO MOJOXKeHHe B (pH3HKe Ha3hIBaeTCs 3aKO-
HOM HHEepIHH.

OpaHaKo B NOBCeJHEBHON H3HH OH Kak Gbl 3aByaJHpo-
BaH M HENMOCPeJCTBEHHO He nposiBisiercs. Belb no 3akony
HHEPLHH TeJO, HaXOAsLleeCss B COCTOSIHHH MPAMOJHHEHHOro
paBHOMEPHOTO [BHXKeHHf, HO/KHO — H 6e3 BO3NEACTBHS
BHEIIHHX CHJ — IPOJOJNKATh CBOe NBHXeHHe 0e3 KOHILA.
OnHako u3 HaGMOIeHHA HaM H3BECTHO, UTO Tesa, K KOTOpHM
MBl CHJIBI He NpHJAaraeM, OCTaHaBJHBAIOTCS.

Pasrajka sakiouaeTcss B TOM, YTO Ha Bce Tesa, Ha6uto-
JaeMble HaMH, AeACTBYIOT HEKOTOpbIe BHELIHHE CHJIB — CHJIBI
TpeHusi. [losTomy ycaoBue, Heo6xonHMoe IJsi HaGJIOJeHHS
3aKOHAa HHEPLUHH — OTCYTCTBHE BHEIUHHX CHJ, NeACTBYIOILHX
Ha TeJo0,— He BbinmosHserca. Ho, ynyymas ycloBus oOnmiTa,
yMeHbIllasi CHJIbl TPEHHS, MOXHO NpPHOJIH3HTbCA K HAealb-
HHM YCJOBHSIM, HeOOXONMMBIM JJs1 HaGJIONEHHs 3aKOHa
HHepIUH, O0Ka3aB, TaKHM 06pa3oM, NpPaBHJIbHOCTb 3TOrO
3aKOHa H AJs ABHXKeHHW#, HaObJl0maeMbi® B IOBCEIHEeBHON
XKH3HH.

OTKpHITHE [pPUHIHNA OTHOCHTEIbHOCTH NABUXKEHHS §B-
JIAETCA OJHUM U3 BeMIHYaHIIUX OTKPLITHA. Bes Hero passutne
¢Hu3uKH GBIIO 6Bl HEBO3MOXKHO. DTHM OTKPHITHEM Mbl 00s3a-
HH reduio I'aauneo INasnnges, cMeso BHICTYNHBIIErO IPOTHE
FOCNOACTBOBABLIEr0 B Té BpeMeHa H MNOALEPXKHBaeMOro
aBTOPHTETOM KaTOJIHYECKON LepKBH yueHHst ApucToTens, co-
[J1aCHO KOTOPOMY ABHXKeHHE BO3MOXKHO TOJIBKO NPH HaJHUYHH
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cuabl 1 Ge3 Hee IOJXKHO HEMHHYeMO NpeKpaTuTbca. Psamom
6aectamux onbiToB ['anuieil mokasas, YTO NMPUYHHOMN OCTa-
HOBKH [BHXKYILUXCS TeJ, Ha060pOT, ABJSETCS CHJIA TPEHHS
H B OTCYTCTBHEe 3TOH CHJIbl IPHBEJEHHOE Pa3 B JIBHXKEHHE Te-
JIO ABHraJoch Obl BEUHO.

@ | W cuopocte oTHocuTensHal

W3 npuHuHna OTHOCHTENbHOCTH HABH-
JKeHHs CJIe[yeT, UTO F'OBOPUTb O NPSIMOJHHEHHOM H pPaBHO-
MepHOM JABHXKEHHH Tejla C HEKOTOPO#l CKOPOCTbiO, He yKa3hl-
Basl, OTHOCHTEJNIbHO KaKo# U3 MOKosiLMXCH jabopaTopuil H3-
MepeHa CKOpPOCTb, HMeeT CTOJIb XK€ Majio CMbiCJa, KaK rOBO-
pHUTb O reorpacduyeckoil LoJaroTe, He YCJIOBHBIIHCh 3apaHee,
OT KaKOro MepuauaHa ee OTCUMTHIBATD.

CKopoCTb OKa3bIBAETCS TOXKE OTHOCHTENBHLIM MOHSATHEM.
Onpenessisi CKOPOCTb OJHOTO M TOTO Xe TeJa OTHOCHTEJbHO
pa3HbIX NOKOALIHXCH JabopaTopuH, Mbl OyaeM moJyyarb
pasuble pe3ysbratel. Ho BMecTe ¢ TeM BCSIKOe H3MeHeHHe
CKOpPOCTH, 6ylb TO yCKOpeHHe, 3aMe/lJieHHe HJIH H3MeHeHHe
ee HampaBJleHus, HMeeT a6CO/IIOTHBIA CMBIC/ H He 3aBHCHUT OT
Toro, B Kakoil noxosiuefica Jgabopatopuun Mo HabJiojdaeMm
JIBHKEHHE.
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Fnaea
TpeThA

TPATERUA
CBETA

Ceer pacnpocTpaHAeTcA He MrHoBeHHO

bl YOeIMJIHCh B HaJHYMH MPHHIHMNA

OTHOCHUTEJIbHOCTH ABUXEHHS, B CY-
IECTBOBAaHHH GeCUNCIEHHOTO MHOXKECTBA MOKOSILLUXCA» Ja-
GopaTtopuil. B mociegHHX 3aKOHBl IBHXKEHHSI Tea He OTJIH-
yaroTcs Apyr ot aApyra. OgHako cyulecTByeT BH/ JABHXKEHHS,
Ha TepBbIH B3IJIAA NPOTHBOPEYAlIHi YCTAHOBJEHHOMY BhILIE
NPHHUHUNY. DTO — pacnpoCTpaHeHHe CBETa.

CBeT pacnpocTpaHsieTcsi He MTHOBEHHO, XOTSl H C OrpOM-
HOH ckopocTbio — 300 000 KuIOMETPOB B CEKYHAY!

Taxkylo konoccalbHyIO CKOPOCTb TPYAHO MOCTHUTHYTb, MO-
CKOJIbKY B NMOBCEJHEBHOH XKH3HN HaM NMPHUXONUTCS BCTPEYaTh-
Ci CO CKOPOCTSIMH, HeH3MepHMO MeHblIHMMH. Hanpumep, aa-
¥e CKOPOCTb COBETCKOH KOCMHYECKOH paKeThl IOCTHraeT
#HWb 12 KuiomerpoB B cekyHny. M3 Bcex Tes, ¢ KoTopbiMH
MH HMeeM 1eso, HauGoJiee GHICTPO NepeMeLiaeTcs 3eMJs
npu ceoeM o6pauienny Bokpyr Connua. Ho u ckopoctb 3em-
JIH Bcero Julb 30 KWIOMETPOB B CEKYHIY.

25



@ | MomHo nu u3meHUTL crOpOCTL CBETA?

Cama no ce6e orpoMHas CKOPOCTE
pacnpocTpaHeHHs CBETa He SBJSETCS YeM-TO OCOOEHHO YHH-
BUTeNbHEIM. [TopasuTesbHO TO, 4TO 3Ta CKOPOCTb OT/IHYAETCA
CTPOT'HM NOCTOSHCTBOM.

IBuxkeHHe J060ro TeMa Bceraa MOXKHO HCKYCCTBEHHO
3aMelauTh WM ycKoputb. Jlaxe nyau. [TocTaBuM Ha nmyTH
Muatneiics nyJd UK ¢ neckoM. [Ipo6uB smuK, nyas nore-
PAeT 4acTb CKOPOCTH M MOJNIETHUT MelJIeHHee.

CoBceM HHaue OGCTOMT [eJIO CO CBETOM. B TO BpeMmsl Kak
CKOPOCTb NYJIH 3aBHCHT OT KOHCTPYKUHH DYXbSl H CBOHCTB
nopoxa, CKOpPOCTb CBeTa OIMHAKOBAa NPH BCeX HCTOYHHKAX
cBera.

[MoctaBuM Ha mMyTH Jyuya CTEKJSHHYIO MIacTHHKY. Bo
BpeMs NIPOXOXKIEeHHS NMJAaCTHHKH CKOPOCTb CBeTa YMEHbIUHUT-
cs1, TOCKOJIBKY B CTeKJie OHa MeHblue, ueM B nmycroTe. OHaKo,
BHIAA M3 NJAaCTHHKH, CBeT BHOBb NOHAET CO CKOPOCTbIO
300 000 kuOMeTpPOB B CeKyHIY!

PacnpocrpaHenue cBeTa B mycToTe, B OTJHYHe OT BCeX
ApYrHX NBHXKeHuH, o6sajgaeT TeM BaXXHeHLIHM CBOHCTBOM,
4TO ero HeJb3sl 3aMeJIATh HJH YCKOpUTb. Kakue Gbl n3MeHe-
HHSl HU TIpeTepnieBas JIyd CBeTa B BellleCTBe, IO BHIXOZAE
B MYCTOTY OH PaclpocTpaHsAeTCs ¢ NpexHeHd CKOPOCThIO.

@ | Cser u 3syx

B 3TOM OTHOIIEHHH pacnpoCTpPaHeHHe
cBeTa TOXOXe He Ha JBHXKeHHEe OGBIYHBIX TeJ, a Ha SIBJEHHE
pacnpocTpaHeHHs 3BYKa. 3BYK e€CTb KoJebaTeabHOe JBHXKe-
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Hue TOf CpeAH, B KOTOpOi OH pacnpoctpausiercs. [lostromy
ero CKOPOCTb ONPEJeJIAeTCS CBOWCTBAMH CPellbl, a He CBOf-
CTBAMH 3BYYallero TeJa: CKOPOCTb 3BYKa, MOLOGHO CKOPOCTH
cBeTa, He MOXeT GHITb HH yMeHblUeHa, HH yBe/HueHa Haxe
NOCPEACTBOM NMPONYCKaHHs 3BYKa yepe3 KaKHe-HHOYLb TeJa.

Ecau, nanpuMep, Ha MyTH ero pacnpoCTpaHEeHHs nocTa-
BHTb TNleperopofKy H3 MeTa/a, TO, H3MEHHB CBOIO CKOPOCTb
BHYTPH 3TOf NMeperopojiku, 3ByK oGpereT NepBOHAYA/IbLHYIO
CKOPOCTb, KaK TOJbKO BHOBb BEpPHETCS B NEPBOHAYaNbHYIO

cpeny.

P l’f'omecwm MOJ, KOJIMaK BO3AYIIHOrO Hacoca 3JeKTpHue-
CKYIO JIaMIIOYKY H 3JIEKTPHYECKHH 3BOHOK, a 3aTeM HauHeM
BHKAaYHBaTh BO3AYX. 3BYK 3BOHKa Gyner ociabasThbcsl, OKa
coBCeM He NepecTaHeT GbIThb CABILIHMBIM, JJAMIOYKa Xe mpo-
AOJIKAeT CBETHTb NO-TIpeXKHeEMY.

DTOT OmBIT MPAMO NOKAa3kIBAeT, 4TO 3BYK pacrnpocrpa-
HAETCS TOJIbKO B BELIECTBEHHON Cpelie, CBET Ke MOXET pac-
NPOCTPAHATLCS H B MYCTOTE.

B 3TOM CcyllecTBEHHOE MeX/y HHMH pasjuyue,

° MpUHUMN OTHOCHTENLHOCTH RBMMEHWA
KameTcA noxoneGneHHbIM

KonoccanbHas, HO Bce xe He 6eCKO-
HeuHasi CKOPOCTb CBETa B MYCTOTE H NPHBeNa K KOHQIHKTY
C NPHHIMIOM OTHOCHTEJIbHOCTH ABHXKEHHS.

IMpencraBuM ce6e noesn, ABHXYLIMACA C OTPOMHORA CKO-
pocTbio — 240 000 kuaomerpoB B cekyHay. Ilyctb MBI Haxo-
AMMCs B TOJIOBE N0e3/1a, a B €r0 XBOCTE 3aXKMraeTcst JaMioy-
ka. [TopasmbiciuM Haj TeM, KaKoBbl MOTYT GbiTb pe3yJb-
TaTH H3MepeHHsi BpeMeHH, HeOGXOZMMOro CBeTYy, YTOGH
APOATH OT OXHOTrO KOHIIA Noe3fia No LpYroro.

10 BpeMs, Ka3aaoch Gbl, 6yleT OTVIHYATLCA OT TOTO, KO-
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TOpOE Mbl IIOJYYHM B NMOKOsillleMCs noesfe. B camoM nede,
OTHOCHTENIBHO  Toe3[1a, ABHXYILETrocs CO CKOPOCTBIO
240 000 KHIOMETPOB B CEKYHLY, CBEeT JOJIKEH Obl HMETb
CKOpOCTL (Blepes Mo XOxy moe3pna) Bcero JHub B 300 000—
—240 000=60 000 xumomeTpoB B ceKyHay. CBeT Kak Ol 10-
roHsieT yGeraioulyl0 OT Hero NMepefHIOId CTEHKY TOJIOBHOTO
BaroHa. Ec;iu noMecTHTb JJaMNOUKy B rosioBe noe3fia H H3Me-
pATb BpeMs, He06X0HMOe CBeTY, UToObl JOATH 10 Nocjente-
TO BaroHa, To, Ka3aJjoch Gbl, CKOPOCTb CBETa B HalpaBJeHHH,
MPOTHBOINOJIOXKHOM JBHXEHHIO NOe3/a, AOMXKHA COCTaBUTH
240 000+300 000=540 000 kujoMeTpoB B cekyHay. (Cser
1 XBOCTOBOH BaroH HAYT HaBCTpeuy APYT ApYyry.)

Hrak, BbIXOONT, 4TO B [IBHXKYILEMCS Noe3le CBET LOJ-
3KeH Obl Gbl pacIpoOCTPaHATbCS B pasHble CTOPOHbI C pas-
JIMYHBIMH CKOPOCTSIMH, B TO BpeMsl KaK B I0e3[le HEeNoJIBHXK-
HOM CKOPOCTb 3Ta OJHMHAKOBa B OGOHX HampaBJeHHUSX.

CoBeplieHHO HHaye OOCTOHT Aeso ¢ nyneil. Byaem ju Mbl
CTPeJATb MO HamnpaBJIEHHIO
JABHXKEHHSI Moe3[a MJIH. Ha-
BCTpeYy €My, CKOpOCTb
NyJH OTHOCHTENbHO CTEHOK
BaroHa 6GynmeTr Bceria Of-
HOH M TOH »Ke — paBHOM
CKOPOCTH moJieTa MyJH B
HeNOIBHIKHOM Hoe3fe.

Jleno B TOM, uTO CKO-
POCTb NyJIH 3aBHCHT OT CKO-
POCTH, C KOTOPOH IBHIKETCS
pyxbe. CKoOpocTb XKe CBe-
Ta, KaK MH YyXe cKa3aJH,
He H3MEHseTcsi OT H3MeHe-
HHE CKOPOCTH nepeMenie-
HHS JJaMIOYKH.

Hame paccyxueHue,
Ka3aJocb Obl, ICHO MOKa3hl-

CABCOROT




BaeT, 9TO PACNPOCTPaHEHHE CBETAa HAaXOAHUTCS B PE3KOM Mpo-
THBOPEUHH C NPHHIHMIOM OTHOCHTENbHOCTH IBHXKeHHs. BTo
BpeMsi KaK NyJas H B MOKOAILeMCA M B ABHXYIleMCs moesje
JIETHT OTHOCHTEJNBHO CTEHOK BaroHa ¢ OJHHAKOBOH CKOpO-
CTbIO, CBET B MOe3Jie, ABHKYLIeMcs co ckopocTbio 240 000 Ku-
JIOMeTPOB B CEKYHAIY, MO-BHAMMOMY, T OJHY CTOPOHY pac-
npocTpaHsics Gbl B NATb pa3 MelJeHHee, a B APYryio —
B 1,8 pasa GuicTpee, 4eM B 0e3[e MOKOSIIEMCS.

Hsyuenue pacnpocTpaHeHHs cBeTa [OJIKHO, Kas3anoch
6bl, #aTh BO3MOXHOCTb YCTaHOBHTb aGCO/IIOTHYIO CKOPOCTb
[IBHIKEHHs Ioe3la.

BosHHKaeT HaleXxJa: a Hesb3sl JH, HCNOJNb3YS SBJIEHHE
pacnpoCTPaHeHHs CBETa, YCTAHOBHTbL MOHATHe a6COJIOTHOTO
nokos?

Jla6opaTopHIO, B KOTOPOH CBET pacnpocTpaHsieTcss BO BCe
CTOPOHHI ¢ OJiHaKOBO# ckopocTbio 300 000 KuioMeTpOB B Ce-
KYHAY, MBI CMOXeM Ha3biBaTb aGCOJIOTHO NoKoseHcs. Bo
BCAKON Apyroll Ja6opaTopHH, NBHXKYILEACH OTHOCHTENBHO
Hee NPSAMOJHHeAHO U PaBHOMepHO, CKOPOCTb CBeTa JOJIKHA
Goia Gbl GBITb Pa3NU4YHOM B PA3NHYHBLIX HANpPaBJeHHAX.
B TakoM ciyyae He CyLIeCTBYeT HH OTHOCHUTEJbHOCTH JBH-
JKeHHsl, HI OTHOCHTEJIbHOCTH CKOPOCTH, HH OTHOCHTEJNbHOCTH
TIOKO#, YCTaHOBJIEHHLIX HaMH BBblllLie,

@ | «Muposoit abup»

Kak e noHATH Takoe NMOJNOXKEHHE Be-
wefi? B cBoe BpeMsi, M0/b3ysACh aHAMOTHEN MEXKIY sBJEHHEM
pacnpocTpaHeHHsl 3ByKa M CBeTa, GU3HKH BBEJH ClelHalb-
HYIO Cpelly, TaK Ha3blBaeMblil 3¢Hp, B KOTOPOM CBET pacmpo-
CTPaHsJICA TaKHM e 06pa3oM, Kak 3BYK B Boagyxe. [lpm
3TOM NPeAnoJaranoch, 4TO BCe Teaa NpPH NBUMNKEHHH uepes
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sdup He yBJekaloT ero 3a co6oi, noAOGHO TOMY, KaK nepe-
Mellaouasncs B BOAe KNeTKa, CAeJaHHas U3 TOHKHX NpPYThbeB,
He yBJeKaeT BOLY.

Ecan Ham moesn HenmonBHXKeH OTHOCHTENbHO 3¢dupa, TO
cBeT GyaeT pacnpoCTPaHATLCS [0 BCEM HaNpaBJeHHSIM C OH-
HaKOBOA CKOpoOCThio. IIBHKeHHMe moe3fa OTHOCHTENbHO 3¢u-
pa ceiyac e MPOSIBUTCH B TOM, YTO CKOPOCTb pacmpocrpa-
HEeHHsl CBeTa OKaXKeTCsl Pa3jMYHOA [/ pasHbIX HanpabJje-
HHUA.

Onnaxo BBegeHue 3dupa — cpesbl, KosebaHUS KOTOPOH
NPOAB/IAIOTC B BHIE CBeTa,— BHI3bIBAET PsJl HeJOYMEHHBIX
BONpocoB. B nepByio ouepedb cama THrmore3a HMeeT SIBHO
HCKYCCTBeHHbIH XapakTtep. B camom neune, cBoficTBa BO3nyxa
MBI MOXKEM H3YyyaTb, He TOJbKO HalbJiofasl pacnpocTpaHeHHe
B HeM 3BYyKa, HO W NMpHBJIEKas caMble pa3HooOpasHbie QH3H-
YecKHe M XHMHUYECKHe MeTOAbl HCcieloBaHHA. Mexny TeMm
3¢up B 6OJNBIIMHCTBE IBJEHHA 3arajoyHLIM 06pa3oM He yda-
cTBoBaJ. [1JIOTHOCTb M AaBJeHHe BO3AyXa AOCTYNHBI CaMbIM
rpy6eiM H3MepeHusM. Bce mnonbeiTKM y3HaTb 4TO-HHOYIb
O TJIOTHOCTH H HaBJeHHH 3¢Hpa POBHO HH K yeMy He IpH-
BeJsH.

Co3nanoch KOBOJMBHO HeJenoe NMOJOXKEHHE.

KoHeuHo, BCsiKoe siBJIeHHE NPHPOJAbI MOXHO «0OBACHUTHY
BBE/IEHHEM CIlELHaNbHOA XKUAKOCTH, obaamaloueit Heobxo-
AuUMBIMH cBoficTBaMH. Ho HCTHHHAs TeopHSl sAB/EHHS OTJIH-
yaeTcss OT INPOCTOrO NepecKa3bviBaHHSl HM3BECTHHIX (haKTOB
yueHbIMH CJIOBaMU MMEHHO TeM, YTO H3 Hee CJelyeT ropasno
6oJiblile, HEXKeJNH NaloT caMH (GakThl, Ha KOTOPHIX OHa OCHO-
BhiBaercsa. HanpuMmep, noHsTHe aToMa IWKPOKO BOLLIO B Hay-
Ky B CBSI3H C BONPOCAMM XHMHH, OIHAKO NpeiacCTaBjeHHe 00
aToMax HaJo BO3MOXHOCTb OODBSICHHTD H NpeAcKa3aThb
OrPOMHOE YHCJIO $IBJIEHHM, HIKAKOTO OTHOLIEHHS K XHMHH He
HMeOIHX.

[Ipencrapnenue xe 06 3¢pupe Mk BIHpaBe YNoXOGHTb
06BACHEHHIO, KOTOPOe faJ OBl JHKapb AefcTBHIO rpaMModo-
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Ha, Npeanosaras, yTo B 3TOM 3arajloyHoM fillMKe 3aKJIOUEH
0co6bift «rpaMMOGOHHBIA TyX».

MonoGHble «06BICHEHHA», pa3yMeeTCs, POBHO HHYero He
06 BACHSAIOT.

Y ¢usukoB u 10 3dupa yxe GbLT NEYaNbHLIHA ONLIT B 3TOM
e POZe: OHU B CBOE BPEMS H sIBJIeHHEe FOPeHHs «0GbACHIIN»
cBOBCTBaMy 0COG0A XKHAKOCTH — (JIOTHCTOHA, a TelJOBHIE
ABJEHHS] — CBOMCTBAMH  JPYrod JKHIKOCTH — TelJIOpOAa.
Kcratu rosops, o6e 3TH XHIKOCTH, Kak H 3(pup, orauya-
JIHCh a6CO/TIOTHOH HeyJI0BUMOCTbIO.

@ | Cospaetca TpyaHoe nonomeHue

Ho camoe rnaBHoe 3akaiouaercs
B TOM, YTO HapylleHHe NPHHIHUA OTHOCHTENbHOCTH NBHXKe-
HHSl CBETOM HEMHHYeMO NOJ/KHO Ohlo Obl MPHBECTH K Hapy-
IIEHHIO NPHHIHNA OTHOCHTENbHOCTH JABHXXEHHS H BCeMH ApY-
THMH TeJlaMH.

HeficTBuTenbHO, Belb JM06ast cpefla OKa3biBaeT CONpoO-
THBJIeHHe IBHXKeHuIo Tel. [TosToMy nepeMemerne Tea B 3¢H-
pe Toxe NOJIKHO OblI0 6bl OLITH CBA3aHO C TpeHHeM. JlBHXKe-
‘HHe Tesa RO/MKHO 6blIO Gbl 3aMeNJIAThCS, CMEHSASCh B KOHIE
KOHIIOB COCTOsIHHeM NoKosi. MexXy Tem 3eMJs BOT yxKe MHO-
TO MHJIIMapJOB JeT (MO reosIOrHYeCKHM NaHHBIM) Bpallaer-
ca Bokpyr CosHua M He 3aMeueHO HHKaKHX NPHU3HAKOB ee
TOPMOXKEHHsS OT TPeHHS.

Takum o6pasom, nonsbiTaBIINCh OOBACHHTD CTPAHHOE TMO-
BelleHHe CBeTa B IBHXKYIUEMCS NOe3e HaauuHeM 3pupa, Mbi
sauvin B TynHK. [IpeacraBienne o6 3dupe He CHHMaeT
NPOTHBOPEUNsT MeXNy HapylleHHeM NPHHIHMIA OTHOCHTE]b-
HOCTH CBETOM H  COGJIIOfEHHEM ero BCeMH JPYTMMH
NBHXEHHSIMH.
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©® | OnbiT fomKeH PEWUTH

Uro pmenath C 3THM NPOTHBOpeUHEM?
[Tpexne ueM BbICKa3biBaTh Te HJH HHBIE COOGpaXkeHus MO
3TOMY NOBOAY, 00paTHUM BHHMaHHe Ha CJelyolliee 06cTosi-
TEJNbCTBO.

[TpoTnBopeune Mexxny pacnpocTpaHeHHeM CBeTa M INPHH-
LMIIOM OTHOCHTeJIbHOCTH NBHXKEHHsSI Mbl MOJNYYHJIH HCK/IIOUH-
TeJIbHO H3 paccyXIeHHUH.

[IpaBna, noBropsieM, 3TO GbIM BeCbMa YGelHTeJbHBIE
paccyxaenus. Ho, orpannuuBasicb OTHUMH pacCyXAeHHIMH,
Mbl YNOMOGHIUCH 6bl HEKOTOPLIM ApeBHHM ¢uiocodam, Nul-
TaBUIMMCs NOOBIBATb 3aKOHBl MPHPOAB H3 COOGCTBEHHOH ro-
JoBul. [Ipyu 3TOM Hen3beXKHO BO3HHKAeT OMAcHOCTBb, YTO IO-
CTPOEHHBbIA TakuM 00pa3oM MHP NPH BCeX CBOHUX JOCTOHMHCT-
Bax OKa)eTCsl BeCbMa MaJiO NMOXOXHM Ha AefCTBHUTENbHBIN.

BepxoBHLIM cyAbelt BCIKOA (PH3HUECKON TEOPHH ABISAETCA
ONBIT. A MOTOMY, He OrpaHHYHBasACh PACCYXKIEHUSMH O TOM,
KakK JOJIXKeH PacnpoCTPaHsATbCs CBET B NBHXKYIUEMCS Noesne,
cleayer o6paTHTbCS K ONbITAM, KOTOpble NOKaXyT, KaK OH
pacnpocTpaHsieTcsl B 3THX YCJIOBHSIX Ha CaMOM JelJie.

[TocranoBka Takoro onniTa 06/er4aercst TeM, 4YTo Mhbl Ca-
MU NpPOXHMBaeM Ha 3aBeOMO [ABHXKylleMCs TeJe. 3eMas,
Bpamasich Bokpyr CosHia, coBepiiaeT OTHIOAb He NMPSIMOJIH~
HefiHOe IBHXXeHHe H NM03TOMY He MOXKET NMOCTOSIHHO NMOKOHThb-
Cfl C TOYKHM 3peHHusi Kakof 6bl To HH OblI0 NoKosillefica na6o-
paTopuH.

Ecan gaxe B3fiTh 32 HCXOAHYIO TaKylo JaGopaTopHIo, 1O
OTHOLLEHHIO K KOTOpo#f 3eM/as NOKOUTCS B sIHBape, TO MO-
CKOJIbKY HampaBjeHHe ABHKeHHss 3emaun Bokpyr Connna
MeHsIeTCsl, OHa B HioJle OyleT HaBepHfiKa HAaXOOUTLCH B ABH-
xkenud. [ToatoMy, H3yyas pacnpocTpaHeHue CBeTa Ha 3eMJe,
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Mbl (DaKTHUECKH H3yuaeM paclpocTPpaHeHHe CBeTa HMEHHO
B ABHXKYllefAcs j1abopaToOpHH, NPHTOM C BecbMa COJHMIHOM
IJ1s1 HaIIMX YCJOBHUA CKOPOCTbIO — 30 KHJIOMETPOB B CEKYH-
ny. (BpalieHneM 3eMJH BOKDPYT OCH, NPHBOASIILHM K CKOPO-
CTIM [0 NOJIYKUJIOMETPa B CEKYHAY, MOXKHO mnpeHeOpeub.)

BnpaBe M Mbl, OJHAKO, YNOLOOHTL 3eMHOH LIAp NBUXKY-
meMycsl oe3ay, 0 KOTOPOM peub [L1a Bbllle H KOTOpbIH 3a-
BeJ Hac B TynHk? Beab noesn nepememiaercst NpsMOJHHERHO
¥ paBHOMepHO, a 3eMJs1 — 10 OKpY»XHoCcTH? BnipaBe. Briosine
JONYCTHMO CYMTATh, YTO 33 HHUYTOKHYIO ROJIO CEKYHIHI,
HeoGXOAHMYIO CBeTYy, uToObl TIPOATH dYepe3 JabGopaTopHBIE
npu6opel, 3eMys ABHKETCS NPSMOJHHEHHO M paBHOMEPHO.
Owmnbka, gonmyckaeMasi NPH 3TOM, CTOJb MH3€pHa, YTO He
MoxeT GHITb OOHapyXKeHa.

Ho pa3 mbl cpaBHHAM noe3x u 3eMJIIO, eCTECTBEHHO GHIIO
6bl 0XXHAATb, YTO W Ha 3eMJie, KaK W B HallleM MOe3Je, CBET
6yner BeCTH ce6si CTOJIb XKe CTPAHHO: B pa3Hble CTOPOHBI pac-
HNPOCTPaHATbLCA C HEOAUHAKOBOH CKOPOCThIO.

() MpuHLUKN OTHOCHTENBLHOCTH TopHecTByer

Takofi onbt W GBI NpPOH3BENEH
B 1881 rony onHuM w3 BesHyafIINX 3SKCNEpHMEHTATOPOB
npooro croneruss MafkelbCOHOM, KOTOPHIA ¢ BeCbMa BhI-
COKOM TOYHOCTBIO H3MEPHJ CKOPOCTH CBETAa B PA3JHYHLIX Ha-
NpaB/IeHHAX OTHOCHTENbHO 3eMiH. UTo6Hl yJIOBHTL OXKHIaB-
wylocss He6GOJBbILYI0 pasHHLY B CKOPOCTAX, MafikenbcoHy
NPHILIOCh BOCHOJIb30BATECA OYeHb TOHKON KCIepHMeHTalb-
HON TEeXHHKOR W NpOABHTb B 3TOM OTHOLIEHHH OrPOMHYIO
n3o6peraTebHOCTb. TOUHOCTH OMbITa GblJIa CTONb BEJHKA,
YTO MOXHO 6bl10 661 O6HAPYXKHTH H FOpPa3fo MeHbIIYIO pa3-
HUIY B CKOPOCTSX, Y6M NpejJno/araBluasacs.
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OnbiT MakiKenbCcOHa, HEOZHOKPATHO C T€X IOP NMOBTOPSB-
IHACcA B CaMbIX Pa3JHYHBIX YCIOBHSX, NPHBEJ K COBEpILUEH-
HO HeOXHAAaHHOMY pe3yibTaTy. PacnpocTpaHenne cBeTa
B JBHXKYLIeHCs 1a60paTopuu B NefiCTBUTENbHOCTH 0Ka3a/a0Ch
NPOTEKAIOIHM COBCEM HHAye, 4eM 3TO CJelOBaJjo M3 HaIUX
paccyxneHuii. A uMeHHo: MafikenbcoH 06HAapyXKuJa, uTO Ha
EBuXyllefics 3eMse CBET PacHpOCTPAHNETCs M0 BCEM Ha-
npaBJIeHHSM C COBEPLIEHHO OANHAKOBOM CKOpoCTblo. B 3TOM
OTHOLIEHHH DPAaCNpPOCTPaHeHHe CBeTa NPOMCXOAHT TakK XKe,
KakK M TNOJeT MyJ/H,— He3aBHCHMO OT [BHXKEHHs Jaboparo-
PHH, C OIMHAKOBOH CKOPOCTbIO OTHOCHTEJBHO ee CTeH 110 BCeM
HanpasJIeHHAM.

Taxum o6pasom, onbit MaiikesbcoHa 110Ka3aJ, 4To sBJe-
HHe paclpoCTPaHeHHsl CBeTa, B MPOTHBOMOJIOXKHOCTb HALUMM
paccyaeHHusiM, HHCKOJIbKO He MPOTHBOPEYUT NMPHUHUHUNY OT-
HOCHTE/IbHOCTH [BHXXEHHS, a, HaNPOTHB, HAXOLHUTCH B MOJ-
HOM C HMM corsacHu. JIpyruMHu CJIOBaMH, HAalWU paccyxie-
Hus Ha cTp. 27—29 oKa3anHCh OWHUGOUHKIMH,

® | U3 orua pa B nonbima!

Urak, onbt ocBo6oanT Hac OT TAXe-
JIOTO POTHBOPEUHsI MeX Y 3aKOHAMH PacClpOCTpateHHUs CBe-
Ta ¥ IPHUHLHIOM OTHOCHTENbHOCTH ABUKeHHUS. [IpoTuBOpeune
0Ka3aJlocb TOJBKO KaxKyIuMcs, O0Os3aHHBIM, OYEBHIHO,
omuGOYHOCTH HAIUMX pacCyXiaeHHH. B uem XKe, omHako, 3a-
KJI04aeTcs 3Ta omubKa?

[Toutu yersepTh Beka, ¢ 1881 no 1905 rox, pusuku Bcero
MHpa JIOMaJH TOJIOBBl Haj 3THM BOIPOCOM, HO Bce mpepJa-
rasinxecsi 06bsiCHEHHS] Heu36eXHO NMPHUBOAUIH BCE K HOBHIM
M HOBBIM NPOTHBOPEUUSIM MeXIYy TEOPHEeH M OmbITOM.

Ecau ncrouHHK 3Byka M HabaiofaTenb INepeMelaloTcs
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B IBHXYLIeHCs KJeTKe, CAeNaHHOA H3 TOHKHX INPYTbEeB, TO
3TOT HabJiogartesb YyBCTBYeT CUAbHBINA Berep. Ecnu uame-
PATb CKOPOCTb 3BYKa IO OTHOLIEHHUIO K KJEeTKe, TO B CTOPOHY
IBHKEHHS OHa OyleT MeHblle, yeM B 06paTHOM HampasJje-
uuu. OnHaKo, noMelasi HCTOYHUK 3BYKa W NMPOHM3BOJAS H3Me-
PeHHsI CKOPOCTH 3BYKa B BaroHe C 3aKpHITHIMH JBePbMH H OK-
HaMH, Mbl HafileM, YTO NMOCKOJbKY BO3[yX YBJIeKaeTcsi BMe-
CTe C BarOHOM, CKOPOCTb 3ByKa B HeM OKaKeTcsl OAHHaKOBOH
10 BCceM HamnpaBJ/eHHSIM.

Iepexons or 3ByKa Kk CBeTy, MOXHO 6bl10 Gbl A/ 06bsiC-
HeHHs pe3yJbTaTa onbiTa MalKeJbCOHa cHenaTh Cielyiomiee
npexanosoxenue, [Ipy cBoeM IBHKEHHU B POCTPAHCTBE 3eM-
Jsl He ocTaBiseT 3(up HENOIABHXKHLIM, IPOXOAsl Yepe3 Hero
nono6HO KJeTKe M3 TOHKHX npyrbes. Haobopot, monyctum,
4TO OHa yBjekaer 3¢up, COCTaBAsIg C HUM B CBOEM [BHXKe-
HHH OfHO lejoe, Torna pesysabrar onbita MafikeibCoHa cTadn
6bl coBeplIEHHO MOHSTEH.

Ho sT0 npeanonoxeHue HaxoAuTcs B Pe3KOM NPOTHBOpE-
yyu ¢ GOJIBIIMM KOJHYECTBOM [APYrHX OINBITOB, HampuMep
¢ pacnpocTpaHeHHeM cBeTa B TpyOe, M0 KOTOpPOH ABHKeETCA
Boga. Ecnu 6b npeanosnoxenne o6 yBaeueHnu spupa GelLIO
BepHBbIM, TO, U3MepsAs CKOPOCTb CBeTa B HampaBJleHHH IBH-
JKEeHHs] BOABI, MBI MOJNYYUJIH OBl CKOPOCTb, PaBHYIO CKOPOCTH
CBeTa B HEMOABHXKHOMA Bojie MJIOC CKOPOCTb ABHXKEHUS BOMDL.
Mexny TeM HenmocpeACTBeHHOe H3MepeHHe JaeT CKOPOCThb
MeHbLIYIO, YeM CJeLyeT U3 3TOTO PacCyKAeHHus.

Mb1 yke roBopusH 0 KpafiHe CTpaHHOM IOJIOXKEHHH, KOT-
Ia Teja, Npoxoas uepe3 3(up, He HUCNHLITHLIBAIOT 3aMETHOrO
tpeHust. Ho ecaim oHM He TOJNbKO NpPOXOAAT uepe3 3¢Hp, HO
H YBJeKaloT ero 3a co6of, TO TPpeHHe BO BCAKOM CJyuae
JIOJKHO Obl CTaTbh 3HAYUTEJIbHBIM]

Takum o6pa3oM, Bce MNONBLITKH OOOMTH NPOTHBOpeEYHe,
co3fiaBlLieecs NMOCJe HEOXHJIAHHOTO pe3yJbTara onbita Maii-
KeJbCOHA, 0Ka3aJuch 6e3yCneLIHbIMH.

[TonBesem Hroru.
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Onnit MafikenbcOHa NOATBEPXKAAeT NMPHHIHIB OTHOCH-
TeJIbHOCTH ABHXKEHHSI He TOJNBKO MJs1 JBHXXEHHs OOBIYHBIX
TeJ1, HO M /ISl IBJIeHHs1 pacpocTpaHeHHusl cBeTa, TO ecTh AJf
BCeX SIBJIEHHHA NPUPOIBL.

Kaxk Mbl BuOenn paHblle, U3 NPUHIHIA OTHOCHTENbHOCTH
JBUKEHHUSI HEMOCPeICTBEHHO BEITEKAET OTHOCHTEIbHOCTD CKO-
pocTeil: 3HayeHHs1 CKOPOCTH NOJIKHbI GHITb PA3IHUHBIMH IS
pasMYHBIX ABHXKYIIHXCS APYr OTHOCHTENbHO Apyra nabopa-
topuit. Ho, ¢ npyro#t croponsl, ckopocts cBera — 300 000 ku-
JIOMETPOB B CEeKYHIy — OKa3biBaeTcs B pas3/IHyHHIX Jabopa-
Topusix ofuHakoBoH. Ciief0BaTe/qIbHO, OHAa He OTHOCHTeJNbHA,
a abcomoTHal



S SV TS

Fnasa
yereeprana

BPEMA OHKA3bIBAETCA
OTHOCHTE/IbHbIM

A ecTb nuM Ha camom fene
nporusopeuue?

a mepBbIf B3IVISi[ MOXET MOKa3aTh-

Ccsl, YTO MBI HMeeM [eJI0 C YHCTO JIO-
ruyeckuM nporuBopeureM. IlocTosiHCTBO CKOpocTH cBeTa B
pa3HbIX HaNpaBJEHUAX NOATBEPKAAeT NPHHUUI OTHOCHTEIb-
HOCTH, B TO K€ BpeMsi CaMa CKOpOCTb CBeTa — a6CoMI0THA.

BcnoMHEM, OJHAKO, OTHOIIEHHe CPEIHEBEKOBOrO yesioBe-
Ka K (akry wapoo6pa3HocTH 3eMJIu: AJs Hero mapoobpas-
Has ¢opma 3eMsn CTOsJIa B pe3KOM NPOTHBOPEUHH C HAJH-
YHeM CHJIBI TSXKECTH, MOCKOJbKY BCE Tesia JOJIKHBI Oblid Gbl
CKaTHTbCA ¢ 3eMJIH «BHHU3». MeXIy TeM MBI JOCTOBEPHO
3HaeM, YTO HMKAKOTO JIOTHYECKOro NPOTHBOPEUHs 3[eCh HET.
IMpocro-HanpocTo noHsITHS BepXxa U HU3a SABJAIOTCS He ab6Cco-
JIIOTHBIMH, 8 OTHOCHTE/IbHEIMH.

To Xe nosioXeHHe HMeeT MeCTO U B BONPOCE O PacnpocT-
paHeHHH CBeTa.

Bhusio 6bl HampacHBIM HCKaTh JIOTHYECKOE IPOTHBOPEUHE
MeX1y NMPHHLIUIIOM OTHOCHUTEJIbHOCTH ABHXKEHHSI U abGCoMIOT-
HOCTbIO CKOpOCTH cBera. IlpoTHBOpeyHe mosBasieTcsi 34eCh
JIRIIb IOTOMY, 4TO Mbl PH 3TOM HE3aMeTHO [JIsi CaMHuX cebs
BBeJIH ellle U Jpyrve MpeAnoJoKeHus, Noqo6HO TOMY Kak,
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Bepx onposepras  mapoobpas-

\#‘. g ‘ HOCTb 3eMJIH, CpeqHeBeKO-
N ~ ’ BhIe JIIOAM CuHTatd abco-
l T A7 IOTHHMH mOHATHA Bepxa

X /5 ¥ Husa. dra cMellHas AIs

Hac Bepa B abCOJIIOTHOCTb
< BepXa W HH3a CO3/1aBanach
. BCJENCTBHE OrPaHHYEHHO-

CTH HMX ONbiTa: B TO BpeMs

I - = JIIOfH Majo INyTellecTBO-

'%(: BalH H OblIM 3HAaKOMBI

JMIIL C HeGOJILIIMMH Yyua-

NS N CTKaMM 3eMHOH IOBEpXHO-

- ;J{( - - X, cru. OueBHAHO, HEYTO I10-

© ) no6HOe NMPOH3OLLIO H C Ha-

Xa3g MH — [O-BHIHMOMY, H3-3a

OrpaHMyeHHOCTH HAaLIEro ONMbITAa Mbl YTO-TO OTHOCHTEJbHOE
NpUHAAK 32 aGcontoTHoe. UTO ke MMeHHO?

Yro66l 06HAapyKHUTb Hally OWHOKY, BOpedb GyaeM OCHO-

EbIBATbCSl TOJNBKO HA MOJIOXKEHHSX, YCTAHOBJEHHBIX ONBLITOM.

©® | Cagumca B noesp

IMpencrasbre noesx nauxo# B 5400 000
KHJIOMETPOB, KOTOPbIfl ABHKETCS NPA¥ONHHEAHO N paBHOMeEp-
HO co ckopocTbio B 240 000 ku10MeTPOB B CEKYHAY.

[TycTb B HEKOTOPBI MOMEHT BpeMeHH B cepelrHe foe3na
3a)rJyach JlaMnouka. B nepeasem u 3agHeM BaroHax ycrpoe-
Hbl aBTOMaTHYeCKHe [BepH, KOTOphle OTKpHIBAIOTCA B TOT
MOMEHT, KOTIa Ha HHX majaeT cBeT. YTo yBHAAT JIOAH B 1O-
€3]le ¥ Y4TO YBHAAT JIOAM Ha naatdopme?

OrtBeuas Ha 3TOT Bolpoc, 6yAeM, KaK yCa0BJEHO, IpHIep-
JKHBaTbCSA TOJAbKO ONHITHLIX (paKTOB.
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Jlionu, cuasmye B cepelnHe Noe3na, yBHAAT clelylOllee.
Tak kak, corsiacHo onbiTy MafikenbCOHa, CBeT pacnpocTpa-
HSIETCSt OTHOCHTEJIbHO Moe3/la ¢ OJHHAKOBOH 10 BCeM Hamnpas-
JeHussM ckopoctbio — 300 000 xuJOMEeTpPOB B CeKYHALY, TO
yepes 9 cexynn (2 700 000:300 000) oH pofizeT OmHOBpeMeH-
HO [0 3aJHero W Mo nepejHero BaroHoB H 06e ABepH OTKPO-
I0TCS. OJHOBPEMEHHO.

Uro ke ypuasaT mioau Ha mnuaatopme? OTHOCHTENBLHO
CTAHIIMH CBeT TakKXe paclpoCTPaHseTCsi CO CKOPOCTBHIO
300 000 xusmomerpoB B cekyHay. Ho 3aauuit Baron uuer Ha-
BCTpeuy ayuy cBera. [To3ToMy cBer BCTpeTHTCS C 3aIHHUM

7 o
BaroHOM uyepes %—_ﬁm = 5 cekyun. [lepenuuit xe

BaroH Jyu CBeTa JOJXKEH JOTOHSITb, H INO3TOMY XO-
2 700 000
300 000—240000 — 40 CEKYHI.

Urak, aoaaM Ha miatdgopMe TNOKaXKercs, YTO IBepH
B Noe3jie OTKPOIOTCS He ogHoBpeMeHHO. CHavasna OTKpOIOTCA
3ajlHHe ABepH H Julb cnycts 45—5=40 cexyHl OTKpoloTcs
nepegHuel.

Takum o6pasoM, ABa COBEpIIEHHO CXOIHBbIX COOLITHS —
OTKpBHITHE NepPeNHHX W 3aJHHX [Bepell Mnoe3na — OKaXyTcs
Ans Joeidl B moesge ONHOBPEMEHHBIMH, a AJs JIOfed Ha
niaatpopMe — pa3fiesieHHbIMH  NPOMEXYTKOM  BpeMeHH
B 40 cekyH[.

CTHTrHET €ro JUlllb COyCTHA

@ | «3ppasblii cMbicn» nocpamnex

Ectb sin B 3TOM npoTtuBopeune? He sB-
asieTcst i oGHapyKeHHBIA QakT nojaHeAwnm a6cypaom, Bpo-
Je Takoro: «[lnMHa KpPOKOAMJA OT XBOCTa OO TOJIOBH ABAa
MeTpa, a OT r'oJIOBBI JO XBOCTa ONHH MeTp»?

{ B panbHefilieM 3TH paccyXAeHnus GYAyT HECKOJIbKO yTOUHeHnl (CTp. 62),
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IMonkriTaeMes BayMaTbesi, MOYeMy NMOJYUEHHBIH pe3yabTat
KaxeTcss HaM CTOJb HeJemblM, HECMOTPSl Ha TO, 4TO OH Ha-
XOAHTCS B IOJHOM COIVIACHH C ONBITHBIMH (DaKTaMH.

Ho ckonbko 6bl MBI HU AyManH, HaM He YAacTcsi HAHTH
JIOrHYeCKOe NMPOTHBOpEYHe B TOM, YTO [Ba SIBJEHHS, MPOHC-
LIeALIHe AJs JioJeH B noe3jie OXHOBPEMeHHO, AJ JioAell Ha
naatopMe okasaJHcb pa3fie/ieHHBIMH MPOMEXKYTKOM Bpe-
MeHH B 40 cekyHn.

EnuncTBeHHOe, 4TO Mbl CMOXeM cKa3aTtb cebe B yTelle-
HHe,— 3TO TO, YTO HAlUH BEIBOJBI NMPOTHBOpEYAT «3JPaBOMY
CMBICTY>.

Ho BcnomHHM, Kak «3ApaBblfl CMBIC/» 4e/I0BEKa CpeXHHX
BEKOB CONpPOTHBJsJICS (aKTy BpaleHus 3emau Bokpyr ConH-
na! Bexp B caMoM Jese, Bech NOBCEJHEBHLIA ONBIT FOBOPHJ
CpelHeBEeKOBOMY YesOBEKY C HeNpeJoXKHOH AOCTOBEpHOCTHIO,
uyro 3emas noxkourcs, a ConHue OBUKETCS BOKPYT Hee.
U pasBe He «3apaBoMy CMbiCAy» 00s13aHbI JIOAM YIIOMHHAaB-
IleMyCsi CMEXOTBOPHOMY [OKa3aTe/bCTBY HEBO3MOXKHOCTH
wapoo6pa3Hoit popmbl 3eman?!

CToJKHOBEHHE «3APaBOTO CMBIC/]IA» C peatbHBHIM (DAKTOM
BbICMeSIHO B H3BECTHOM aHeKHOTe O ¢epMepe, KOTOPLIH, yBH-
ISl B 300JIOTHYECKOM cany kupada, BOCKJIHKHYJI: «ITOro He
MOXeT OBITb!»

Tak HasbiBaeMbl#l 3paBblii CMBIC fABJsSET COGOH He YTO
HHOe, Kak TIIpoctoe 0006llleHHe HalUX TpeACTaB/AeHH
H TPHBLIYEK, CIOKHBIIUXCS B ITOBCEJHEBHOH KH3HH.

Srto onpeneneHHbHH ypoBeHb NOHHMAHHS, OTPaXKaloUIUA
yPOBeHb OMbITA.

Bcsi TpyAHOCTb MOHSITH B OCMBICJAHTBL TO, UYTO HaM Ha
niatdopMe GynyT NpeAcTaBJAATLCS HEOQHOBPEMEHHBIMU [Ba
Co6LITUS, IPOHCXOAsALHe B Ioe3e OXHOBPeMeHHO, NMofo6Ha
3aTpyAHeHHI0 (epMepa, KOTOpPOro o3anauuj EHA Kupada.
[TonoGHO pepMepy, HHKOTa He BHAEBLIEMY 3TOTO XKHBOTHOTO,
MEl HHKOTA He JBHTAJIHCh CO CKOPOCTBIO, JaXKe OTAaJIeHHO
npubanxaloleiics K 6acHocsoBHoil ckopoctH 240 000 kuJo0-
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MeTpoB B cekyHny. Her Hu-
4ero YA#BHTEJILHOTO B TOM,
4TO, KOorga (U3HKH CTaNKH-
BalOTCA CO CTO/Mb GacHo-
CJIOBHBIMHU CKOpOCTSIMH,
OHH HabaoparoT GaKTH,
BeCbMa OTJIMYHBIE  OT
TeX, K KOTOpbIM MBI IpH-
BhHIKIH B  IOBCEIHEBHOH
KH3HH.

Heoxunanusiit pe-
3yJbTaT omneta Maiikenab-
COHa, NOCTaBUBIUMH (HU3H-
KOB Nepel 3THMU HOBBIMH
(hakTaMH, 3acraBuJ HX Ile-
pecMoTpeTh, axe BONPEKH
«3APaBOMY CMBHICAY», Ta-
KHe, Ka3aJjock Obl, OUeBH]-
Hble H IpHUBLIYHBIE Mpen-

CTaB/IeHHsI, KaK OJHOBpe- $&

MEHHOCTb  ABYX  COObi-
THH.

KoneuHo, MoxXHO 6HIO 6bl, OCTAaBasiChb Ha MOYBe «3Apa-
BOI'O CMBHIC/]IA», OTPHLATh HaJHyue HOBLIX SIBJEHHH, HO, MO-
cTynasi Tak, ynopob/sieiibcsi pepMepy H3 aHEKAOTa.

@ | Bpema nocruraer cyas6a npocrpaHcTea

Hayka He GoHTCSl CTOJKHOBEHHII ¢ Tak
Ha3blBaeMbIM 3paBbiM cMbiCIoM. Ee cTpawuT Jumb Heco-
rJlacHe CYLIECTBYIOIHX NpPEACTaB/eHHA C HOBBIMH JaHHBIMH
OMNBITA, H, €CJIH 3TO HMeeT MeCTO, Hayka 6e3XasJocTHO IoMaer
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C/I0XKUBILIHECH NPEACTaBJeHHd, NOJHUMAsi Hall¥ 3HAHHA Ha
GoJlee BLICOKYIO CTYTIEHb.

Mul cunTasH, YTO ABa OXHOBPEMEHHLIX COOBITHS SBJSIOT-
csi OXHOBPEMEeHHEIMH B J1060# JaGopatopun. OnuIT npuBen
Hac K HHOMY BBHIBOAY. BBISICHHJIOCH, YTO 3TO BepHO JIHILUb
B TOM CJydae, KOraa J1a6opaTOpHH NOKOATCH IPYT OTHOCH-
TeqbHO Apyra. Eciu ke aBe sa6opaTopud ABHXKYTCS OpYr
OTHOCHTENbHO Jpyra, TO COOLITHSI, OHOBpEMEHHHE B OJHOR
H3 HHX, JO/UKHBI ObITb NPH3HAHBl Pa3HOBPEMEHHBIMH B IpY-
roii. [TonsiTHe OJHOBPEMEHHOCTH CTAaHOBHTCA OTHOCHTE/b-
HEIM, OHO MMeeT CMBbICJ JIMIIbL NPH YKa3aHHH, KaK JBHIKETCS
nabopaTtopus, rae T4 co6bTHSE HabaI0 20T s,

BcrnoMHHM npHMep ¢ OTHOCHTE/BHOCTBIO YIVIOBBIX BEJIH-
YHH, O KOTOpOM MBl roBopHau Ha crp. 9. Kak o6Gcrout
neqo taMm? Ilycts yriioBoe paccTosiHHe MeXIy NBYMsi 3Be3-
IaMu npH HaGmoeHHH C 3eMJIH OKa3aJoChb PaBHLIM HY.JIO,
TaK Kak o6e 3Be3AHl MonajH Ha ofwylo npsimyio. B mosce-
JHEBHON JXH3HH Mbl HHKOTZa He NpHIeM K IPOTHBOPEYHIo,
CYHTass 3TO yTBepxKIeHHe abcomoTHBIM. HHoe pnenmo, ecan
NOKHHYTb npenesnbl ComHeYHOA CHCTeMbl U HaG/II0AATDh Te XKe
3Be3/bl C KaKoH-1u60 ApYroii TOYKH NpoCTpPaHCTBa. YTJioBoe
paccTosiHHe B 3TOM CJyyae OKaxeTcs YyiKe OTIHYHBIM OT
HyJI4.

Tor oueBHAHBII A/ COBpeMEHHOro uesioBeKa (akT, YTO
IBe 3Be3[bl, KOTOphle COBNAAAIOT NpH HabmioneHHu ¢ 3eMJH,
MOTYT He COBNMajaTh NpH HaG/IONEHHH H3 IPYTHX TOUEK Ipo-
CTPaHCTBA, 10KA34aJICsi OBl HEMENbIM YeJOBeKy CpeJHHX BeKoB,
npeacTabasABlleMy He60 B BHAE KyMoJja, YCHIIAHHOTO 3Be3-
JaMu.

JonycTtuM, 4To 3amaH BONPOC: a KaK Ha CaMoOM Aeje,—
OTBJIEKAsAChb OT BCAKUX JabopaToOpHi,— SIBAAIOTCA JH J[Ba
COGBITHSI OXHOBPEMEHHBIMH UM XKe HeT? K coxasneHuio, 3Tor
BONpPoOC UMeeT He Gosblie CMBIC/IA, YeM BONPOC: a Kak Ha ca-
MOM feJjle,— OTBJIEKasCh OT TOYEK, U3 KOTOPHIX BeJeTcsl Ha-
O/o/leHHe,— HAaXOAATCS JABe 3BE3/bl Ha OAHOA NPSAMOA HJA
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XKe Her? B TOM-TO M Heso, YTO KaK HaXOXKIeHHe Ha OINHOH
HNpsIMON CBSI3aHO He TOJIBKO C IOJIOXKEHHUSIMH [IByX 3Be3Jl, HO
H C TOYKOH, U3 KOTOPOH OHM HabJMI0AAlOTCH, TAK H ONHOBpe-
MeHHOCTb CBsiI3aHa He TOJMbKO ¢ OOOHMH COOBLITHAMH, HO
H c nabopatopuell, B KOTOpPO# NPOU3BOAHTCA HabmofeHHe 32
5THMH COOBITHSIMH.

[Toxa MBI ¥MesiH HeJI0 CO CKOPOCTSIMH, MaJbIMH IO CpaB-
HEHHIO CO CKOPOCTbIO CBeTa, Mbl He MOIJH OGHApyXKHTb OT-
HOCHTEJIbHOCTb MOHSITHS OfHOBpeMeHHOCTH. M suumb u3yyas
IBUXKeHHs, 06saganole CKOPOCTAMH, CPaBHHMBIMH CO CKO-
POCTbIO CBeTa, MBI BBIHYKIEHbl GLIIN TepecMOTpeTh NOHSITHE
OJHOBpPEMEHHOCTH.

CoBepleHHO aHaJOTHYHO 3TOMY JIOAH BBIHYXeHBI ObI/IH
nepecMOTpeTh NMOHATHS BepXa W HM3a, KOTAa CTajau Iyrelue-
CTBOBaTb Ha PacCTOsIHHS, CPaBHHMBble C pa3MepaMH 3eMJH.
Ilo storo npexacraBiieHHe O MJOCKOH 3eMie, KOHEYHo, He
MOTJIO MPHBECTH HU K KaKOMY INPOTHBOPEUHIO C OIBITOM.

IlpaBpa, Ml He MMeeM BO3MOXHOCTH NepeMellaThCs CO
CKOPOCTSIMH, GJIM3KHMH K CKOPOCTH CBeTa, H Ha CBOeM JIHY-
HOM omnbiTe HabJ/i04aTh Te NMapajoKcaabHblE, C TOUKH 3PEHHs
CTapHXx NpeacTaBlieHHH, (aKThl, 0 KOTOPBIX Mbl TOJMBKO YTO
ropopunu. Ho 6naromaps coBpeMeHHON TeXHHKe 3KCIEpPH-
MEHTA MBI MOXKEeM C NOJHOH JOCTOBEDPHOCTbIO OOHapyXHTh
3TH G aKThl B psiie GH3HYECKUX SIBJICHHH.

Hrak, Bpems nocrursia ta e cyap6a, 4To U NpOCTpaH-
ctBo! CyioBa «B OZHO M TO JKe BPeMsi» OKa3aJHCh CTOJb e
MaJio3HayallUMH, KaK H CJ0Ba «B OJHOM H TOM Xe
MecTey.

ITpoMekyTOK BpeMeHH MeXIy NBYyMsl COGHITHAMH, TaK Ke
KaK H IPOCTPAHCTBEHHOE PaCCTOsIHHE MeXIY HHMH, TpeGyer
yKa3aHHsl TOH J1aGOpaTOpHH, N0 OTHOLIEHHIO K KOTOPOH 3TO
yTBepKJAeHHe JeJaercs.
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@ | Hayka topmecrsyer

OtkpriTHe (aKTa OTHOCHTEJBLHOCTH
BPEMeHH Npe/icTaB/sieT Co60M r1yGoKHil nepeBOpoT B BO33pe-
HHAX YesioBeKa Ha npupony. OHO siBiseTcss OLHOH U3 BeNH-
yafiHux nobel 4eJOBeYeCKOro pa3dyMa HaJl KOCHOCTbIO BeKa-
MM C/IOXKHBIUHXCS TpeicTaBleHuil. Ero MOXHO CpaBHHTb
JIHIIbL C IEPEeBOPOTOM B YeJIOBeYeCKKX npelncTaBJeHHsAX, CBS-
3aHHBIM C OTKPBITHEM 1Aapo06pasHOCTH 3eMJIH.

OTKpHITHE OTHOCHTEJIbHOCTH BpeMeHH OblIO CHeJaHo
B 1905 roay BesnyafimuM ¢usukoMm XX Beka AsbbGepToM
dinwmrefinoM (1880—1955). 3To OTKpLITHE BLIABHHYJIO
25-neTHero JiiHlITEiHA B PIAB THTAHOB Y€/J0BEUYECKOH MBIC-
ad. B Hamed mnamatH oW cran Hapsany ¢ KonepHukom
u HbloToHOM nposaratesieM HOBHIX NyTeH B HayKe.

B. H. Jlenun naspaa AnbGepra DHHIITeHlHA OAHHUM H3
«BEJHKHX NpeobpasoBarTeiiell eCTECTBOZHAHHSAN.

YuyeHne 06 OTHOCHTE/NLHOCTH BpEMEHH M BbITeKalollye H3
HEro CJeJCTBHS HMEHYIOTCS OGBIYHO TeopHel OTHOCHTEJBbHO-
ctu. Ee He cienyer nmyrath C NPUHLMIOM OTHOCHTEJbHOCTH
IBHXKEHHS.

@ | Cropoctb umeet npegen

Jlo BTOpO# MHPOBO# BOAHEI CaMOJIETHI
JIETaIH CO CKOPOCTbIO, MeHblllefi CKOPOCTH 3ByKa, a Tenepb
NOCTPOEHH U «CBEPX3BYKOBHIE» caMoJseThl. PaanoBosHb pac-
NPOCTPAHAIOTCS €O CKopocTbio cBera. Ho Heab3ss au nocra-
BHTb Iiepell co6oil 3ajlauy — CO34aTb <«CBEPXCBETOBYIO» Te-
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Jerpaduio, uto6ul nepesaBatb CHFHaAbl CO CKOPOCTHIO ellte
6oJibllIell, Y4eM CKOPOCTb CBeTa? DTO OKa3blBAeTCS HEBO3MOXK-
HBIM.

B camomMm nene, ecain 661 MOXHO OBLIIO OCYLLECTBHTL Nepe-
Hayy CHTHaJIoB ¢ 6eCKOHEYHOH CKOPOCTBIO, TO Mbl NMOJIyYHJIH
6bl BO3MOXKHOCTh YCTaHaBJHBAaTb OAHO3HAYHBIM 06pa3oM
OJHOBpPEMEHHOCTh ABYX COGbITHIA. Mbl roBopu/u Obl, YTO 3TH
COOLITHS NMPOH3OULIH OXHOBPEMEHHO, ec/JH OBl GeCKOHEYHO
6bICTPLIA CUTHAJ O NEPBOM COOGLITHH NPHXOAHJ OXHOBpEMEH-
HO C CHFHaJIOM O BTOpOM coObiTHH. Takum o6pasoM, oIHO-
BPeMeHHOCTb moJsiyunsia 6bl aGCOMIOTHHIA Xapakrep, He 3aBH-
CSALIMI OT JBHAKEHHS TOH 1a6OPATOPHH, K KOTOPOH OTHOCHTCS
3TO YTBepXKJeHHe.

Ho nockosnbky aGCoMIOTHOCTD BpeMeHH ONPOBEpraeTcs
OINIBITOM, Mbl 3aKJiOo4aeM, YTO Nepeflaya CHTHAJOB He MOXeT
GeiTb MrHoBeHHOH. CKOpOCTb NMepeflayd AeHCTBHS H3 ORHOM
TOYKH NPOCTPAHCTBA B JAPYTryl0 He MOXKeT OHITb OecKoHey-
HOii, APYTHMH CJIOBAMH — He MOJKeT IpeBhIIAaTh HEKOTOPOH
KOHEYHOM BeJHYHHbI, Ha3biBaeMOil Npele bHOR CKOPOCThIO.

dra mpelesbHas CKOPOCTb COBHaJZaeT CO CKOPOCTHIO
cBeTa.

B camom gene, corsacHO MPUHIHUNY OTHOCHTE/IbHOCTH
JNBHXEHHs, BO BCeX NBHXKYLIMXCA APYr OTHOCHTEJNBHO ApYyra
(npsiMosIMHEiHO H paBHOMePHO) J1a60PaTOPHAX 3aKOHbI NPH-
POABI JOJIKHB! OLITh ONHHAKOBHL. YTBEPXKIEHHE, YTO HUKaKas
CKOPOCTb He MOXET NpeBbIIIaTh TaHHOTO Npejena, eCTb Tak-
XKe 3aKOH NMPHPOAH, U MO3TOMY 3Ha4eHHe NPeJebHOA CKO-
POCTH NOJIXKHO ObITH COBEPLIEHHO ONMHAKOBO B Pa3JIMUHBIX
Ja6opaTopusx. DTHMH ke CBOACTBAMH, KaK Mbl 3HaeM, OTJ/IU-
4aercsi U CKOPOCTh CBeTa.

Takum o6pasom, CKOPOCTb CBeTa — 3TO He IPOCTO CKO-
pOCTb pacnpocTpaHeHHs1 HeKoero siBjleHusi npupoanl. OHa ur-
paeT BaxXHeHIIYIO poJb NpeaesHON CKOPOCTH.

OTKpbITHE CYIIECTBOBAHHS B MHpe NpeleJbHOH CKOPOCTH
SBJSIETCA OJHHM H3 BeJHYadlINX TPHYMGOB ueJOBeuecKol
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MBICJIH W SKCePHMeHTaJbHbIX BO3MOXKHOCTell yesoBedecTBa.

DH3KK NPOLIOro CTONETHS He MOr AOAyMaTbCs 4O TOrO,
YTO B MHpe CYIIECTBYeT mpelesibHasi CKOPOCTb, 4TO (Pakr ee
CYleCTBOBAHUS MOXKHO JoKa3artb. BoJiee Toro, ecau Obl na-
JKe OH B CBOMX ONBITaX HATKHYJCS Ha HaJHiHe B NPHPOLE
npelebHOM CKOPOCTH, OH He Mor ObiTb yBepeH, uTO 3TO 3a-
KOH MIPUPOJIbI, 8 He CJeACTBHE OFPAHHYEHHOCTH SKCIepHMEH-
Ta/NbHBIX BO3MOXHOCTEH, KOTOpble MOryT ObITb YCTpaHEeHH
B Mpolecce HajbHeALIero pa3BUTUSI TEXHUKH,

[TpuHIMN OTHOCHTENBHOCTH NOKAa3blBaeT, YTO CYILEeCTBO-
BaHHe NpeJleIbHON CKOPOCTH JIE2KHUT B caMOi npupojie Bellled.
PaccunTbiBaTh, YTO NMpOrpecc TEXHHKH JacT BO3MOXKHOCTb
JIOCTHYBL CKOpOCTeil, MpeBbILAIOUIUX CKOPOCTh CBeTa, CTO/b
Ke CMelIHO, KaK MoJjiarath, YTo OTCYTCTBHe Ha 3eMHOH IO-
BEPXHOCTH TOYEK, pasjleJieHHbIX paccTosiHueM cBoie 20 THI-
csiY KHJIOMETpPOB, eCTb He reorpaduiyeckuii 3aKoH, a OrpaHu-
YeHHOCTb HAIUUX 3HAHUH, W HaJesaTbCs, YTO IO Mepe pa3BH-
THs reorpaduu ymacrcs OTbiCKaTb Ha 3eMJle TOYKH, elle
Gosiee yaaJeHHble APYT OT Apyra.

CkopocTh cBeTa NMOTOMY M UrpaeTr Takyl HCKJIIOYHTENb-
HYIO poJib B NPHUPOJe, YTO OHa fIBJISAETCH NpeleJbHOH CKO-
POCTbIO MJisl pacnpocTpaHeHusi yero Gbl To HH Gbl1o. Cer
anb0 omepexkaeT BCAKOe APYroe siBjeHHe, 1U60, B KpaHHeM
cjyuyae, JOXOLHT C HUM OZHOBPEMEHHO.

Ecou 661 CostHiie packoJsoJoch Ha ABe 4acTH H o6pa3oBa-
Jgo Gbl JABOHHYIO 3Be3dy, TO, KOHEYHO, H3MEHHJIOCh Obl
H JBHKeHHEe 3eMJIH.

®u3uk npomaoro CToseTHs, He 3HaBIUUH O CYlUeCTBOBA-
HH{ B NMPHpPOMAe NpelefbHOH CKOPOCTH, 6e3yC/JOBHO Npexamno-
JIOXKHUJ Obl, YTO HU3MeHeHHe ABUKEHHS 3eMJIH MPOH30LLIO Obl
MTHOBEHHO BcJen 3a packaibiBanueM CouaHia. Mexnay Tem
CBETY NMOHagOOHNOCH 6Bl BOCEMb MHMHYT, 4TOObl AOHTH OT
packososiierocss CosHua 10 3eMJH.

B neficTBUTENBHOCTH, OJHAKO, H3MeHeHHe B JIBHIKEHHH
3eM/d TOXKe HAyHeTCs JIMIIb CIYCTS BOCEMb MHHYT Mocie
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Toro, Kak packosiercs CoJiHIe, H JO 3TOTO MOMeHTa 3eMJs
6yzmeT JBUraThcsl Tak, Kak ecau 6bl CoJHLE He pacKoao0Ch.
Ja u BooGuie HH omHO coGbITHE, mpoucieniiee ¢ ConHLEM
ny Ha CoJHie, He OKaXeT HHKAKOro BJAHAHHS HH Ha 3eMJio,
HY Ha ee ABHXKeHHe N0 HCTeYeHUs] STHX BOCBMH MUHYT.

KoHeyHasi cKOpOCTb pacnpocTpaHeHHss CHrHajga, pasy-
MeeTCs, He JIHIIAeT Hac BO3MOKHOCTH yCTaHaBJIHBATh OJLHO-
BPEMEHHOCThb ABYX COOBITHil. [IJIsl 3TOr0 HaJgO TOJIbLKO YYecTb
BpeMsi 3anasJblBaHUsl CHTHA/MA, KaK 3TO OGBIYHO H JeaeTcs.

OnHako Tako#l cnoco6 yCTaHOBJEHHS OJXHOBPEMEHHCCTH
y¥Ke BIOJIHE COBMECTHM C OTHOCHTE/IbHOCTBIO 3TOTO MOHSATIIS,
B caMoM gedse, 4TOGH BHIYECTb BpeMs 3anasfbiBaHHSA, Mbl
JOOJ/KHEI GyleM pasleNuTb pacCcTOSHHE MEXIYy MeCTaMH,
B KOTOPBIX NPOH3OLIJIKH COGBITHS, Ha CKOPOCTH pacnpocTpaHe-
Husa curHana. C Apyroft CTOpoHHI, ellle o6cyxaass BOHIPOC
0 TOCHIIKE NMUCeM H3 dKkcnpecca MockBa—BJaguBocTok, Mol
BUJENH, UTO CaMO MECTO B HMPOCTPAHCTBE — MOHSITHE TOXKE
BecbMa OTHOCHTeJbHOe!

@ | Panbwe v noame

[MpenmosoxuM, yro B HalleM moes-
Jle ¢ 3aXuramwolleficsd JaMnoyko#, KOTOpeA Mbl OylaeM Hasbi-
BaThb noe3oM DfHWTeRHA, HCTIOPTHICS MEXaHH3M aBTOMaTH-
YecKHX ABepedl, U JIOAH B Noe3le 3aMeTHJAH, YTO NepeaHss
ABepb OTKPHIIach Ha 15 cekynna paHbiue, yeM 3anHsas. Jlioqu
Ha CTaHUUMOHHOH niardopMe YBHIAT, uTO, Ha060OPOT, 3aIHSAs
IBepb OTKphlIach Ha 40 — 15=25 cekyHn panbiwe. Takum
ob6pa3oM, TO, YTO LJsi OZHOH JaGOpaTOPHH MPOH3OLLIO
paHbllle, 4151 ApYrofi MoxKeTt NPOU3OATH MO3Ke.
OnHako cpa3y BO3HHKAeT MBIC/b, YTO TaKasi OTHOCHTE/Nb-
HOCTb NMOHSITHH «paHblie» K «N034Ee» BCE XKe N0/KHA HMEThb
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CBOM mpefenbl. Tak, BpsJ I MOXKHO HONYCTHTb (C TOUKH
3peHHs1 Kako# Obl TO HH GblL1O s1aGoparopuu), 4TO peGeHOK
pOnMJICS paHbllle CBOEH MaTepH.

Ha ConHue o6pasosanoch nstuo. Yepes BoceMb MHHYT
3TO MATHO yBUJeJa acTpoHoM, Habmaogawowui 3a CosaHueM
B Teseckon. Bce, yTo clienaer acTpoHoMm mocje 3Toro, Gyner
a6Co/IIOTHO MO33Ke, YeM MOSIBHJIOCH MSITHO, — MO3Xe C TOYKH
3peHus mo06of sabopaTopud, riae HaGJIOJAIOT COJIHEYHOe
naTHO, U acTpoHoMa. Hanporus, Bce, 4To npousouULIo ¢ acT-
POHOMOM paHbllle, YeM 32 BOCEMb MUHYT IO BO3HHKHOBEHHS
ngTHa (Tak, yToGbl CBETOBOH CHTHAJM 00 3TOM COGLITHH MpH-
mes 661 Ha ConHue KO NMOSBAEHHs MSITHA), MPOM3OLLIO a6Co-
JIIOTHO paHblue,

Ecnn e acTpoHoM, HanpuMmep, HajAeJ  OYKH B MOMEHT,
JeXaluui MeXAy 3THMH ABYMS TPaHHUIAMH, TO BPeMEHHoOe
COOTHOILLIEHHE MeXKJY NMOSIBJIeHHeM MATHa W HaleBaHHEM OY-
KOB acTpoHOMa He GyleT yxe abCOMIOTHBIM.

MBI MOXKeM IBHraTbCsl OTHOCHTENbHO acTPOHOMA H MSITHA
TakK, 4uTo6bl B 3aBUCHMOCTH OT CKODOCTH M HampaBJeHHS
CBOEro JBH/KEHHS BHIETb aCTPOHOMA, HAJeBaIOLIEro OYKH
paHblile, N03XKe HJI¥ ONHOBPEMeHHO C NOSBJIEHHEM TMATHA.

Taxum 06pa3oM, NPHHLUHN OTHOCHTENBHOCTH NMOKA3bIBAET,
4YTO BpeMeHHble COOTHOMEHHS MeXJy COGBITHAMH GLIBAIOT
Tpex THNOB: a6GCOMIOTHO paHblle, a6COMIOTHO NMO3XKe H «He
paublie W He MO3XKe», TOUHee, paHblle HJIH MO3XKe, CMOTPs
IO TOMY, U3 KaKo#i na6opaTopuy HabJIIOJAI0TCS 3TH COGBLITHS.



fnasa
nATan

YACbl U NIMHEMKH
HANPU3HUYAKOT

CHosa cagumca B noesp

epea HaMH OuYeHb [JIHHHAs ¥KeJe3-

Has nopora, N0 KOTOPO#H ABHXKETCs
noesn dinwreiina. Ha paccrosunn 864 000 000 knnomerpos
IpYr oT Apyra Haxojsitcs ABe craHmud. [Ipum cxopoctH
240 000 xusOMeTpOB B CeKyHAY moe3ny DfiHuITeliHAa MOHAJ0-
6utcs yac, yTo6bl NPOATH 3TO paccTosHHE.

Ha o6eux cranuusix uMmeiorcs yachl. Ha nepBoft craHuun
B BaroH CaguTCsl MyTelIeCTBEHHHK M mepel OTXOIOM MNoesja
TIpOBepsieT CBOM 4achl MO CTaHUHOHHBIM. [lo mpuesne Ha
APYTYIO CTaHLHIO OH C YAHBJEHHEM 3aMeyaeT, YTo ero yachl
oTcTaju. B MacTepckoil nyrenlecTBeHHHKa 3aBepPHIIH, YTO €r0
yaChl B OJTHOM NMOPSIZKe.

B yem xe aeno?

Yro6bl paso6partbcsi B 3TOM, NPeJCTaBUM, YTO NACCAXKUP
HanpaeJseT K MOTOJNKY Jyd cBeTa U3 (OHapHKa, NOCTABJEH-
Horo Ha nos Barona. Ha morosike pacmnosioxeHo 3epkaJo, ot
KOTOPOro JIy4 CBeTa OTpakaeTcst o6paTHO K JlaMnouke ¢oHa-
puka. [lyTb Jlyya, KaKHM ero BHAHT TacCaXXHpP B BaroHe,
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u3o6paxen B BepXHell yacTnm pucyHka Ha cTp. 51. CoBcem
HHa4e BBHIIVISAHT 3TOT NyTh AJsA Habuaiogaressi, HaXOAAIEro-
¢s1 Ha nuatpopme. 3a TO BpPeMsi, UTO Jy4y CBETa NMpoiiger OT
JIaMIIOYKH 10 3epKana, CaMo 3epKaJo BCJAeJCTBHE NBUKEHHS
noesna nepemecturcs. IToka ayu 6yzner Bo3Bpamarncs, 1aM-
NoYKa MepeMeCTHTCS ellle Ha TaKoe XKe PacCTOsHHE.

Mbl BuauM, uto A1a Habmondareneil HamiaaTdopMe CBeT
npolies siBHO 6oJsbliee pacCTOsHHe, yeM /s HabaoxaTened
B noesze. C Apyroi CTOPOHEI, Mbl 3HaeM, 4TO CKOPOCTb CBeTa
ecTb abCOMIOTHAsE CKOPOCTb, OHA ONMHAKOBA M IJI5 eLyHIHX
B moesje, M OJs TeX, KTO CTOMT Ha miardopme. 1o 3acras-
JisieT Hac ClenaTh BbIBOJA: Ha CTAHIHM MeXIY OTIpaBJeHHeM
H BO3BpallleHHeM Jyda CBeTa npounio 6osblile BpeMEHH, 4eM
B noesne!

HeTpyaHo BHIYHC/IHTD OTHOIIEHHE BpeMeH.

IMpexnonoxum, Habmonarens Ha m1aThopMe YCTaHOBHI,
4TO MEXIY OTNpaBJeHHeM H BO3BpalleHHeM Jyya CBeTa Ipo-




mno 10 cekynn. 3a atu 10 cekyHA cBeT mnpobGexal
300000 X 10 = 3000000 xmmomerpoB. Otciona cienyer, 9to
cropoust AB u BC paBHoGenpennoro Ttpeyronbinka ABC
cocraBasior Kaxaas 1500000 xumomerpoB. Cropona AC
paBHa, OYeBHJHO, IyTH, NPOAeHHOMY Noe3xoM 3a 10 cexyHn,
To ecTb 240 000 X10=2 400 000 KusOMETPOB.

Tenepb JIerKo ONpenesauTh BLICOTY BaroHa, Koropasi Gy-
net Beicotoit BD tpeyronbnnka ABC.

B npsMOyrosbHOM TpeyroJbHHKe KBaipaT THIOTEHy3bl
(AB) pasen cymme kBaapatoB kareroB (AD u BD). U3 pa-
BercrBa: AB2= AD?+BD? nonyyaeM, uyTo BHICOTa BaroHa
BD =y AB2 — AD? = y/ 1500 0002—1 200 0007 =900 000 Ku-
JoMeTpoB. BricoTa BecbMa conupHasi, 4To, BOIpPOUEM, HE YOH-
BHTEJbHO NIPH aCTPOHOMHMYECKHX pa3Mepax moesfa DHHIU-
TeliHa.
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[yTb, npolineHHbifi Jy4OM OT HONA A0 TNOTOJNKA BaroHa
1 06paTHO, C TOYKH 3PEHHS MaccaxKupa, paBeH, OYEBHIHO,
YABOEHHO BhICOTe, TO ecThb 2 X 900000 = 1 800 000 kusnomer-
poB. s mpOXOXAEHHsT 3TOTO IYTH CBETY NOHamOo6HTCS
1 800000

W =6 CEKYyHL.

[ ) Yachl cucTeMaTHYECHH OTCTAlOT

Hrak, B TO BpeMsi Kak Ha CTaHUMH
npomio 10 cekyHz, B noe3fe — Bcero Jauiub 6 cekynn. 3Ha-
YHT, eCAH N0 CTAaHUHOHHOMY BPEeMEHH Moe3[ NpHIles] yepe3
4ac mocJe CBOero OTNpaBJeHHsA, TO IO yacaM MaccaxKkupa

npoiizer Bcero 60 X T66 = 36 muHyT. [lpyrumMu cj10BaMH, ya-

CHl [yTellleCTBEHHHKA OTCTaTH OT CTAHUMOHHBLIX 33 4Yac Ha
24 MUHYTHI

Herpynno poramatbcsi, 4TO OTCTaBaHHe 4acoB OyZAeT
TeM 3HayuTeNbHee, 4eM GOJbllle CKOPOCTH NOE3fa.

HefictBuTenbHO, yeM GJMXKe CKOPOCTb MOoe3fa K CKOpo-
CTH cBeTa, TeM Gauxe karer AD, uzoGpaxaiomuii myThb,
npofileHHbIl Noe3noM, K runoreHyse AB, usobpaxkaiomeit
NyTb, NPOHAEHHBI 32 TO ke BpeMs cBeTOM. COOTBETCTBEHHO
3TOMY yMeHblLIaeTcs OTHouleHHe kKaTeta BD k runorenyse.
Ho 310 oTHOWWIEHHE 1 npecTaB/seT COGOR OTHOLIEHHE BpeMe-
HH B moe3le u Ha craHuuu. [Ipubnukasa ckopocTb noesga
K CKODOCTH CBeTa, Mbl CMOXKeM A06uTbCS, 4TOGH! 32 yac cTaH-
IIHOHHOTO BPEMeHH B Moe3jie MpolieJ CKOJAb YrOAHO MaJblit
NpPOMeXYTOK BpeMeHH. Tak, MpH CKOPOCTH moe3fa, PaBHOM
0,9999 ckopocTu cBeTa, 3a yac CTAHIHOHHOTO BPEMEHHU B IO-
e3[€e NpofiaeT Juilb OJHa MHHYyTal

Takum o6pasoM, BCiKHe NBHXKYINHECS Yachl OTCTAIOT OT
nokosiuxcs. He nporuBopeunt M 3TOT pe3ysnbTaT NPHHLH-
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Ny OTHOCHTENBHOCTH JBHIKEHHS, H3 KOTOPOrO MBI MCXOLHJH?

He o3nauaer s 370, uTO T€ yachl, KOTOphle HAYT GHICTpee
BCeX APYIHX, HaxXoAsITCS B aBCOMIOTHOM MOKOe?

Her, notomy 4To cpaBHeHHe 4acoB B noe3jie C yacaMu Ha
CTAaHUUAX TNPOHCXOAWJIO B COBEPIIEHHO  HEPaBHOIEHHBIX
ycaoBuaXx. Bexp 6buto He nBoe, a Tpoe yacoB! CBOHM wachl
NYTeLIeCTBEHHHK CPaBHHUBAJ C JBYyMs pasHbIMH YacaMy Ha
pasubix cranuusx. M HaoGopor, eciu Obl B mepefHeM U 3aj-
HeM BaroHax moe3jza ObLTH BhIBElIEHB! 4achl, TO HabGJ0faTeNb
Ha OAHOA M3 CTaHUMM, CPaBHUBAst NOKa3aHUSl CTAaHIHOHHBIX
4acoB ¢ MOKa3aHUAMH YacOB B OKHaX MPOHOCHIIErocss MHMO
Hero moe3ja, o6Hapy»KHJa Obl, YTO CHCTEMATHYEeCKH OTCTAIOT
CTaHIHOHHbIE Y&CHL,

Benb B gaHHOM ciyyae — NPU DaBHOMEPHOM H NpSAMO-
JMHeAHOM IlepeMellleHNH Noe3Na OTHOCHTEJNbHO CTAHLHUH —
MBI BIpaBe CYHTATh MOE3], HEMONBHKHBIM, a CTAHIHIO Nepe-
aBuratouleficd. 3aKOHb MPHUPOALI B HUX HOJMKHB GHITb OIH-
HaKOBHI.

Kaxnuii uabaomarenb, HENOABHXHBIA OTHOCHTEJNbHO
CBOHX 4acOB, YBUIHT, UTO CNiellaT APYyrHe yacHl, MepeMemiao-
IIHeCs] OTHOCHTE/IbHO Hero, H 3a6eraioT Bnepen TeM GoJblie,
yeM ¢ 6oJbliell CKOPOCTHIO OHH ABUXKYTCH.

3T0 NMoJI0KEeHHEe COBEPLUIEHHO AHAJOrHYHO TOMY, 4TO KaXK-
Iblfl U3 NBYX HabaronaTtesedl, CTOAIHUX y TeJerpa@HbIX CTOJM-
608, cTanm Obl YyTBepXKAaTh, YTO €ro CToJ6 BHAEH NMOX 6OMb-
IIHM YIJIOM, YyeM CTOJ6 Apyroro.

@ | Mawuna spemenn

[lpencraBum cebGe Temepb, 4yTO MO-
e3 DiHIuTeiHA JBHKETCS He IO MarucrpaiH, a 1o OKpyX-
HOH XKeJie3HOH jopore, BO3BpallasAcbh 4epe3 onpeleeHHOe
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BpeMsI CHOBa K CTaHUHH OTIpaB/ieHus. Kak MH yxe ycraHo-
BHJIH, NacCa’KUp NPH 3TOM OOHAPYIKHT, YTO €ro yacChl OTCTa-
IOT U OTCTalOT TeM OoJiblle, yeM ObICTpee [IBHXKETCS NOE3I.
YBenuuuBasi CKOpOCTb Noe3fga ODMHIITeHA Ha OKPYKHOH
JKeJIe3HOH Jopore, MOMKHO NOCTHTHYTh TAKOTO TOJIOXKEHHS,
4TO 3a TO BpeMsl, KaK JJs maccaKupa npoiaeT Bcero-HaBce-
ro OAHH JeHb, [J]51 HauyaJbHHKA CTAHIMH INPOHIAET MHOrO
Jer. BepHyBumuch (nmo cBoum yacam!) uepes neHb AOMOMH Ha
CTaHUHUIO OTNIPaBJeHHs] OKPYKHOM NOPOrH, Halll Maccaup
y3HaeT, YTO Bce ero pOJAHble M 3HAaKOMble [aBHO YXKe
yMEpJIH.

B oTsnuMe OT NyTelleCTBHS MeXAY NIBYMSI CTaHIUSMH,
KOrja Nnaccaxup npoBepsieT CBOM 4yachl IO pa3HLIM yacaM,
3eCh, IPH KPYroBOM MapLIpyTe, CPaBHHBAIOTCS TIOKa3aHHSA
y:Ke He TpPeX 4acoB, a BCEro JHIIb JBYX: YacOB B Moe3fe
M 4acoB Ha CTaHUHH OTNpaBJEHHS,
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Her sn 3nech nmpoTHBOpeunsi ¢ NPHHUHMIIOM OTHOCHTE/Nb-
HOCTH? MOXHO /M CYMTaTh, YTO NMACCAXKUP HAXOAUTCS B IO-
KOe, a CTaHIHs OTIpaBJEHHs ABHKETCSH IO OKPYKHOCTH CO
CKOPOCTbIO moe3na DiHuTeliHa? Beab Toraa Mel NpULIK Gbl
K BBIBOAY, YTC ISl JIIOJeH Ha CTAHUHH TNPOHAET ONMH [eHb,
B TO BpeMs Kak [JIs1 TacCaXupoB npoiixer mMuoro ser. Takoe
paccyXjueHue, OaHaKo, Obo Obl HEeBEpHBIM, H BOT HO-
yemy.

B cBoe BpeMsi MBI BBISICHHJIH, YTO MOXKHO CUMTATh IIOKOS-
IMMCS JIMIIb TaKoe TeJ10, Ha KOTOpOoe He AeHCTBYIOT HHKaKHe
cuabl. IlpaBna, cymecTByeT He ONHH, a GeCuHC/IeHHOE MHO-
JKEeCTBO «IIOKOEB», W JBa NOKOSAIIHXCS TeJa MOTYT, KakK Mbl
3HaeM, ABHTaTbCS OTHOCHTEJNBHO APYT ApYyra NPSIMOJHHEHHO
1 paBHoMepHo. Ho Ha yackl B noe3ze dfiHiuTeliHa, Myallero-
Csl M0 OKPYKHOH HOpore, 3aBeIOMO AeHCTBYeT UEHTPoOex-
Hasi CHJIa, U MBI IOSTOMY HH B KOEM CJydae He MOXeM HX
CYUMTaTh NMOKOSIIUMHCA. B 3TOM ciyyae pasHHuIa MeXAy HO-
Ka3aHUAMH MOKOSILIUXCH CTAHUHOHHBIX YacoB M YacoB B MO-
e3fe DiiHluTeliHa fBAseTcs aGCOJIOTHOM.

Ecnu nBa yesoBeka ¢ yacaMH, HOKa3blBaBLUIUMH OJIHO ¥ TO
JKe BpeMsi, Pa3OlLIHCh U Yepe3 HeKOTOPOe BpeMs BCTPETH-
JINCh BHOBB, TO 0OJbliee BpeMs NMOKaXKYT 4achli TOTO M3 HHUX,
KOTOPBIA MOKOHUJCS HJIM JBHTaJCsd PaBHOMEPHO H NIPSIMOJIH-
HEHHO, TO eCTb Te Yachl, Ha KOTOpLle He AEHCTBOBA/JH HHKa-
KHe CHJIBL.

[Toe3ka mo OKPYKHOR Ke/e3HOH NOPOTe CO CKOPOCThIO,
G/IM3KOH K CKOPOCTH CBeTa, faeT HaM NPHHIHNHAJILHYIO BO3-
MOXKHOCTb XOTSt ObI B OTPaHHYEHHOH CTeNmeHH OCYIUECTBHTb
«MalllMHy BpeMeHH» YajJca: BhIfild CHOBA Ha CTAHUHH OT-
npaBJeHus, Mbl 00HapyXKHUM, 4To nonanau B Oyayuiee. [Ipas-
Ja, Ha 3TOH MaluMHEe BpeMEHH MBI MOXeM OTHPaBUThCH
B Gynyluee, HO JTHUIEHbl BO3MOXKHOCTH BEPHYTHCA B MPOLUJIOE,
U B 3TOM ee Ooablloe OTJIHYHE OT MAIIHHH BPEMEHH
Yanaca.

Hanpacuno naxe HajeaTbcs Ha TO, 4TO JaJjbHelllee pas-
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BHTHE HayKu MO3BOIUT HaM IyTellecTBOBaTb B NMPOMULIOE.
Huaue npuimnocs 6bl IPU3HATH NPHHIMIHAIBHO BO3MOXKHBIMU
HeJslenellllne cuTyanuu. B caMoM Jene, OTIpaBUBLIMCHL B NPO-
LIJIO€, MOXKHO OblJIO 6Bl OYYTHTHCSA B a6CYPAHOM MOJIOKEHHH
4eJIOBeKa, POAHTENH KOTOPOro ellle He NMOSIBUIHCh Ha CBeET.
IMyremecrsus xe B Gyayllee Tadt B ceGe JHLIb KaXKyLIHeCs
NIPOTHBOPEYHSL.

) ﬂyremecrsue Ha 3BE3ny

Ha wneGe ectb 3Besms, pacmoJo-
JXeHHble OT HaC, HampuMep, Ha PAaCCTOSHHH, KOTOpoOe Jyd
cBera npoxoaut 3a 40 srer. [TockoabKy MBI yKe 3HaeM, 4TO
JBHXEHHE CO CKOPOCTbIO, 6oJblIefi CKOPOCTH CBeTa, HeBO3-
MOXHO, TO NO3BOJIHMTEIbHO OblI0 Obl NPHHATH K BBIBOAY, YTO
HAOCTHTHYTb 3TOH 3Be3/bl 32 IPOMEXKYTOK BPeMeHH, MeHbLIH
40 ner, Heab3si. Takoe yMo3aKaOueHHe, OXHAKO, OUIHGOYHO,
TaK KaK OHO He YYHTHIBaeT H3MeHeHHs BPeMeHH, CBA3aHHOTO
C IBHXKEHHEM.

[IpeanosoAxuM, 4TO Mbl JIETHM Ha 3Be3ny B pakere OfiH-
wrefiHa co ckopocTbio B 240000 KHTOMETPOB B CEKYHAY.
Hast xurenefi 3eMaH  Mbl JOCTHTHEM  3Be3lbl 9epe3
300000 X 40
240000

Iast Hac XKe, JeTAWHUX B pakeTe DiHIITeAHA, 3TO BpeMs
COKDATHTCA NPH YNOMSAHYTOH CKOPOCTH IOJIETA B OTHOLIEHHH
10:6. CrenoBaTe/ibHO, MBI TOCTHTHEM 3Be3fibl He uepe3 50

JIeT, a qepes-f—o X 50 = 30 ner.

VBesqMunBasi CKOPOCTh paKkeThl DHHmITefiHa, NMPHOAHKAN
ee K CKODOCTH CBeTa, MOXKHO CKOJBKO YrOZHO COKPAamlaTh
BpeMs, KOTOpPOe MOHAAOGHTCA NyTelleCTBEHHHKAaM, 4TOGHI
Ao6patbes A0 CTOJb OTAAa/NeHHOH 3Be3/ibl. TeopeTHueCKH npu

96
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JOCTaTOYHO GLICTPOM MOJIeTe MOKHO OblN0 Ghbl ZOCTHUYb 3Be3-
Il 1 BEpPHYTbCs 06paTHO Ha 3eMJIO XOTb 3@ OAHY MHHYTY!
Ha 3emne, onnako, npu 3TOM BCce paBHO NPOAAET
80 ner.

Moxer nokasarbcs, 4YTO 3THM OTKPLIBAIOTCS BO3MOXKHO-
CTH ANSA NpojJeHHs yesnoBedeckoil xusuu. [lpaBpa, auumb
C TOYKH 3peHHUs] APYTHUX Jiojell, IOTOMY YTO YEJOBEK CTapeeT
B COOTBETCTBUH CO «cBOMM» BpeMmeHeM. OfHako, K coxase-
HHIO, 3TH NePCIeKTHBLI NpH 6HXKaflleM paCCMOTPEHUH OKa-
3biBaloTca 6osee yeM MH3EPHBIMH.

Hauarb ¢ Toro, uro yesioBeueckuil opraHu3M He MPHCIO-
co6J/ieH K npeObIBAHHIO B YCJIOBUSAX INJIHTENbHOrO YCKOpEHHS,
3aMeTHO NpeBLILIAIOUIEr0 3eMHOE YCKOPEeHHEe CHJIBI TSXKECTH.
[TosTomy, yTOGBl pa3orHaTbcs 1O CKOPOCTH, NPUGIHK O~
cs1 K CBeTOBOW, TpeOyeTcs BecbMa IJ/HTeNbHOe BpeMs. Pac-
yeTbl II0Ka3blBAalOT, 4YTO NPH MOJYTOAOBOM MYTEIUECTBUH
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H YCKOpDEHHH, PaBHOM 3€MHOMY YCKOPEHHIO CHJIBl TSMKECTH,
MOXKHO BLIUTpaTb BCero mositopa Mecsua. Eciu takoe myre-
1IecTBHe NPOJJINTD, BHIUTPHILL BO BpeMeHH Oyaer GLICTPO BO3-
pacraTb. JleTss B pakeTe rof, MOXKHO JONOJHHTENBHO BLIUT-
paTh ellle NOJTOpa rofla, ABYXJeTHee NyTelIECTBHE AACT HaM
28 siet, a 3a Tpu roja Haulero npeObiBaHMS B pPakeTe Ha
3emae npoizner 6osee 360 set!

Hucdphl, Kazanoch 6bl, JOBOMBHO yTEIUIHTE/bHbIE.

Xyxke 06CTOMT C 3aTpaTaMH IHEPrHH. DHEPruUsl IBHXKY-
mencs pakeThl, BeC KOTOPOH NpelleibHO CKpoMeH — | TOHHA,
npu nojsete co ckopoctbio 260000 KuIOMETPOB B CEKYHAY
(Takast cKOpocTb Heo6XOAMMAa IJ1s1 «YIBOEHHS» BPeMEHH, TO
€CTb JJISl TOro, yToObl 32 KaXKAbIH IOJl MyTEIIECTBUS B pakeTe
Ha 3emJie mpoxoxuJo ABa roga) pasxa 250 000000 000 000
KuaoBaTT-yacoB. CTOMBKO 3HEePruH BolpabaThiBaeTcst Ha BCEM
3eMHOM LIape 3a MHOTO JIeT.

OnHako Mbl BBIUHC/IH/IM JHIIb SHEPTHIO PAKeTHl B NOJeTe.
Hamu He yureHo, 4To npexBapuTesabHO TpebyeTcs emie paso-
THaTb Halll JeTaTeJbHbI annapar 10 ckopoctu 260000 ku-
JIOMETPOB B ceKyHAy! A no OKOHYaHHMH NYTELIeCTBHS pake-
Ty NPUAETCS 3aTOPMO3UTb, UTOOBl MOXHO OblIO 6e30omacHO
npuseMauTbcsi. CKOMBKO Ha 3TO MOHAET SHEPTHH?

Haxe ecau 6bl B HallleM Pacnopsi’KeHHH OLLJIO TOIJIMBO,
Jaouee CTPylo, KOTopas BhITEKaeT U3 peaKTHBHOrO [IBUrare-
Jg ¢ caMOH 60/bIIOH U3 BO3MOXHBIX CKOPOCTeHl — CO CKOpO-
CTbIO CBETa, TO H TOI'ZA 3Ta 3HEPTHUs NOJXKHa Oblia 6u B 200
pa3 mpeBbIIIaTh KOJHYECTBO, NOACYHTAHHOe Bhle. To ecThb
HaM NpHUINIOCH Gbl H3PACXONOBATh CTOJbKO SHEPTUH, CKOJb-
KO TIPOM3BONMT UeJOBEYeCcTBO 33 HECKOJbKO MAECATHIETHH.
JelicTBUTENIbHAS Ke CKOPOCTb BhHIOpOCa CTPYH H3 ABHraTte-
JeHl pakeTel B IEeCATKH ThICSY Pa3 MeHbllle CKOPOCTH CBeTa.
U 310 nenaer nmorpeGHble 3aTpaThl 3HEPTHH HA NPeANpPHHSA-
ThIi HAMU MBICJICHHO NOJIET HeBEPOSITHO GOJBUIHMHA.
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@ | Mpeamersl coxpawatorca

Hrak, BpeMsi, Kak Mbl TOJBKO UTO
yOenuanch, c6poLIEHO CO CBOEro MbefiecTana abCoMOTHOrO
MOHATHSA, OHO MMeeT OTHOCHTEJNbHBIH CMBICJA, TPeOyIOUHi
TOYHOrO yKa3aHHsi TeX nabopaTopuil, B KOTOPHIX BejeTCH
H3MepeHHe.

O6parumes Temepb K npocrpaHctBy. Elne 1o onxcanus
oneiTa MafikesbcOHa HaMH GbLIO BbISICHEHO, YTO MPOCTpPaH-
CTBO OTHOCHTe/IbHO. HecMOTpst Ha 3Ty OTHOCHTENBHOCTD NpoO-
CTPAHCTBA, Mbl BCe XKe NPHIHCBIBAJH pa3MepaMm Tea abco-
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JIOTHBIAl XapakTep, TO €CTb CYMTAJH, 4YTO OHH SABJASIOTCH
CBOHCTBaMH 3TOrO Tejla H He 3aBUCAT OT TOTO, B KaKo# Ja6o-
patopun Mb BefieM HabmoaeHHe. OZHAaKO TeOpHST OTHOCH-
TeJLHOCTH 3aCTaBJsfeT Hac pacmpolaThbcsi M C 3THM yOex-
nenuneM. OHo, Kak M npeiacrasiieHHe 06 a6CcOMIOTHOM BpeMe-
HH, JHIIb NPeApacCyNOK, BO3HHKIUHA BCJAEACTBHE TOrO, 4TO
Mbl BCEFZa HMeeM [eJI0 CO CKOPOCTSAIMH, HHYTOXKHO MaJbiMH
N0 CPaBHEHHUIO CO CKOPOCTBIO CBeTa.

[IpeacraBum cebe, uto moe3n AHIWITeAHA NPOHOCHTCA
MHMO CTaHIHOHHON mi1aTdopMbl, uMelomed aaury 2400 000
KHJIOMETPOB.

CorsacsiTcsl M ¢ 3THM yTBEpPXKAEHHEM NacCaxkKuphH B Mo-
e3fie dfiHwTeiHa? OT 0HOro KOHIA MIaTGOPMbI A0 APYroro
noesx npofjer, IO NMOKAa3aHHAM CTAHIHOHHHIX YacoB, 3a
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2400000

240000
Ho y naccaxupos ectsb
CBOM Yace, M 1O HHUM
JABUXKEHHe noe3ga OT
OJHOro KOHuHa miatgop-
MBI Q0 ApPYroro sanMer
MeHbllle BpeMeHH. Kak
MBI YK€ 3HaeM, oHO Gy-
IeT paBHO Bcero 6 ce-
KyHpaMm. M3 3storo mac-
CaXHpHl ¢ MOJHBIM Npa-
BOM 3aKJio4aT, 4TO AJIU-
Ha naatgopMbl BOBCE
He 2400000 xwuaomer-
poB, a 240000X6=
=1 440 000 KumOMETPOB.
MBu BHIHM, 4TO AJIH-
Ha maatdopMhl, ¢ TOUKH
3peHusi MOoKosAleACcs OT-
HOCHTEJBbHO Hee Jabo-
paropun, Ooablie, dem
C TOUKH 3peHHs Jabo-
paTOpHH, OTHOCHTEJNBLHO
KOTOpO# 3Ta miaatdopma
nBuxercss. Bceskoe nBu-
XKyueecs TeJO COKpa-
1maeTcs B HampaBJeHHH
CBOEro JBHMXKEHHS.
OpHako 3TO CcOKpa-
IIeHHe OTHIOLb He $B-
JasieTcd INpu3HakoM ab-
COIOTHOCTH JIBHKEHUSA:
CTOMT HaM HOMECTHThLCSH
B Jna6opaTopHH, MOKOA-
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meicsi OTHOCHTENbHO Teia, Kak OHO BHOBb ymiauHurcsi. Co-
BepIIEHHO TaK e NaccaKupbol Ha#AyT, uro naardopma co-
KpaTujach, a CTOSIIUMM Ha HeH JIOAAM I[OKaXercs, 4YTo
cokpaTtuJjics noesa ditHiutedHa (B oTHoweHuH 6 : 10).

U 310 Gyner He o6MaH 3peHusi. To Ke caMoe mNOKaxyT
JaioGble MpUGOPHI, KOTOPLIMH MOXKHO BOCHOJB30BaThCsl, 4TO-
6bl U3MEPUTD HJIHHY TEJI.

B cBs3u ¢ 0GHapyXKeHHbIM COKpallleHHeM NPeJIMeTOB Mbl
IOOMXKHEI Temepb BBECTH NONPABKY B HAIUX PacCyXAeHHs Ha
cTp. 39 0 BpeMeHH OTKpbIBaHMs JBepell B noesme DHHMITEH-
Ha. FIMeHHO KOrZa Mbl BHIYHCJISAJIH MOMEHT OTKPHIBAHHSA [Be-
pe#t, ¢ ToukH 3peHHs HabJiogaresedi Ha CTAHIHMOHHOH mJiar-
¢opMe, Mbl CUHTAJIH, YTO AJHHA ABHXKYLIerocs noespa 6yner
Tako#l Ke, KaK W NOKosulerocs. Mexnay TeM ajsi Jioged Ha
nmiarpopMe AJMHHA noe3fa cokpaTuiach. CoOOTBETCTBEHHO
STOMY IPOMEXYTOK BPEMEHH MeXIy OTKPbIBaHHEM [BEpeH,
C TOYKH 3peHHs] CTAHLHOHHBIX 4acoB, 6yJeT B JNEeHACTBHTEJNb-

HocTH paBeH He 40 cekyHnaM, a Bcero—l%x40 = 24 cekyHaam.

PucyHkd, KoTopble mnoMelieHol Ha ctp. 61, wn3o6pa-
XKaloT noe3x JAHWITeiHA U CTAaHUHOHHYIO mJIaTopMy, Kak
OHH NpeJCcTaBJjfloTCA HabJIofaTeassM Ha CTaHUMH H B IIO-
e3fie. Mbl BUAMM, 4TO Ha MPaBOM PHCYHKe miatdopma AJHH-
Hee 1Moe3/la, a Ha JIEBOM — M0e3] AJHHHee MIaTHopMBl.

Kakas u3 3THX KapTHH COOTBETCTBYeT MHEHCTBHTENb-
HOCTH?

Bonpoc Tak Xe JulIeH CMbICJA, KaK B BONIPOC O NMacTyxe
H KOpoBe Ha cTp. 7.

U to m apyroe — xapTHHb OZHOH M TOH XKe 06 BEKTHBHOH
HAeHCTBHTENIbHOCTH, «ChOoTOrpadHpOBaHHbIE» € PasJHYHBIX
TOYEK 3pEeHusl.

62



@ | Cxopocty KanpusHuuaior

Kaxkyio ckopocTb MMeeT naccaxup oT-
HOCHTEJIbHO MOJIOTHA JKeJle3HOH [OpOTH, ecIH OH HIeT
K T0OJIOBE M0e3/1a CO CKOPOCThbIO 5 KHIOMETPOB B yac, a Noesj
IBHIKETCS cOo CKOpOCThio 50 KusoMeTpoB B yac? SlcHo, 4TO
CKOPOCTb 4eJIOBeKa OTHOCHTEJNbHO TOJIOTHA JOPOTH paBHA
50 4+ 5 = 55 kusomeTpam B yac. PaccyxkaeHne, KOTOPEIM MBI
IIPH 3TOM MNOJIb3YeMCsl, OCHOBBIBAETCS Ha 3aKOHE CJOKEHHS
CKOpOCTe#, U B IPABUILHOCTH 3TOrO 3aKOHA y HAC He BO3HH-
KaeT COMHeHH#l. B camoM gaede, 3a yac moesjn npoiaer 50 ku-
JIOMETPOB, a YeJOBeK B moe3fle — ellle 5 kuaomerpos. Htoro
55 KMJIOMETPOB, O KOTOPbIX Mbl TOBOPHJIH.

BroJiHe MOHATHO, 4TO CYLIECTBOBAHUE B MUPE NpeaeabHOR
CKODOCTH JIMLIAET 3aKOH CJIOXKEHHs CKOPOCTeH ero yHHBep-
Ca/JIbHOH TNPUMEHUMOCTH K OOJIbIIMM H MaJblM CKOPOCTSIM.
Benb ecau maccaxkup ABHIKETCS B noesfie DAHWITEHHA CO
ckopocTblo, ckaxeM, 100 000 kusOMeTpOB B CEKYHAY, TO CKO-
POCTb €ro OTHOCHTEJNBbHO NMOJIOTHA XKeJsle3HOH JOpOTH He MoO-
)Ket GBITh paBHoi 240 000 + 100 000 = 340 000 kuaOMETpPOB
B CEKYHIY, IOTOMY 4TO 3Ta CKOPOCTb IPEBOCXOJUT Npeleib-
HYI0 CKOPOCTb CBeTa H, C/Ie[I0BATEJbHO, He MOXET CYIIECTBO-
BaThb B NPHPOJIE.

TakuM 06pa3oM, 3aKOH CJIOXKEHHST CKOPOCTel, KOTOPhIM
MBI 10JIb3Y€eMCS1 B IOBCEAHEBHOM XKH3HH, OKa3bIBAeTCsi HETOY-
HpiM. OH crpaBefyIMB JIMIIb 51 CKOPOCTEH, IOCTATOYHO
MaJIblX [0 CPaBHEHHIO CO CKOPOCTBHIO CBETa.

Yurareb, MPUBLIKLIKA yXKe KO BCAKHM NapafoKcaM Teo-
PHH OTHOCHTEJNbHOCTH, JIETKO MOHMET NMPHYMHBI HeNpHMEHH-
MOCTH, Ka3aJI0Cb 6bl O4€BUHAHOTO, PAaCCyXKAeHHSs, IPH TOMOIIH
KOTODOTO Mbi TOJIBKO 4TO BbIBeJNH 3aKOH C/I0OXKEHHS CKOpO-
crefl. Beab A5 3TOr0 Mbl CJI0XKHJ/IM pacCTOsiHUe, NpofileHHOe
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B OJMH YaC MOE€3J0M MO MOJIOTHY ¥ NaccaxKHpoM B moesfe.
Ho Teopus oTHOocHTe/IbHOCTH MOKa3biBaeT HaM, 4TO 3TH pac-
CTOSIHHSI CKJaJAbiBaTh He/b3sl. DTO GBLIO Obl TaK XKe HeJeno,
Kak ecan 6ul A/ TOro, YTOGbl ONpENeNHTbh MJIOUIafb NOJs,
H306pa’KeHHOr0 Ha 3TOH CTPaHuIe, MBI NePEeMHOXKHUIH Gbl
IauHE oTpe3koB AB u BC, 3a6hiB, uTo nocjaefHHi, BCJAEACT-
BHe NEePCNCKTHBH, Ha PHCYHKe HCKaxeH. Kpowme rtoro, nm1s
ompefesneHHsT CKOPOCTH MaccaKupa MO OTHOLIEHHIO K CTaH-
LMY MBI JOJ/IXKHBl ONpeneuTh NyTb, NPOHAEHHbIH UM 3a 4ac
[0 CTAaHIMOHHOMY BpPeMeHH, B TO BpeMs Kak [Jisi YCTaHOBJIe-
HHsl CKOPOCTH IaccaxKupa B Ioe3jie Mbl N0JIb30BAJIKCh NOE3/1 -
HBHIM BPEMEHEM, YTO, KaK HaM y2Ke H3BECTHO, COBCEM HE OLHO
H TO XKe.

Bce 3TO NPHBOAHUT K TOMY, YTO CKOPOCTH, H3 KOTOPHIX MO
KpaiHel Mepe OflHa CpaBHHMAa cO CKOPOCTbIO CBETa, CKJIafbl-
BaIOTCH COBCEM HHAUe, YeM MbI MPHBLIKJIM. DTO MapajoKCcasb-
HOe CJIOXKEHHEe CKOPOCTeHl MOXKHO BHAETb Ha OMbITe, KOTOA
Mbl HaOjlofaeM, HampuMmep, 3a paclpoCTpaHeHHEM CBeTa
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B ABHXKYIleficsi Boge (0 yeM rosopusoch Bhie). To o6cros-
TEJbCTBO, YTO CKOPOCTb PACHPOCTPaHEHHs] CBeTa B ABHXKY-
luefica BOAe He paBHA CyMMe CKOPOCTH CEeTa B NOKOsiLeHCH
BOJe M CKOPOCTH ABMIKEHHs BOJAbl, @ MeHblle 3TOH CYyMMH],
ABJIAETCS TPSIMBIM CJELCTBHEM TEOPHH OTHOCHTEJNBHOCTH.

Oco6eHHO cBOe06pa3sHO CKAAABIBAIOTCH CKOPOCTH B TOM
ciaydae, Korfia ogHa u3 Hux TouyHo paBHa 300000 kuaomer-
POB B CeKyHAy. dTa CKOpOCTh, KakK Mbl 3HaeM, o6Jajnaer
CBOHCTBOM OCTaBaTbCs HEH3MEHHOH, KaK Obl HH JBHraJHCh
JabopaTopuH, B KOTOpbIX MBI ee HabaonaeM. Ilpyrumu cio-
BaMH, KaKyio 66l ckopocTb Hi npu6aButh K 300 000 kuaomer-
pPOB B CeKYHIYy, MBI IIOIy4YHUM ONATbh Ty K€ CKOPOCTh —
300 000 ku1O0METPOB B CEKYHLY.

C HenpHMeHHMOCTbIO OOBIYHOTO NMpaBHJa CJIOXKEHHS CKO-
poCTeil MOXHO COMOCTaBHTh NPOCTYIO aHaJIOTHIO.

L1+£2+/[3=180°

1/,3 3axas 2457



Kaxk usBectHo, B MJIOCKOM TpeyroJbHHKe (CM. JIeBBIH
PUCYHOK Ha cTp. 65) cyMMa yIJIOB paBHSETCS ABYM NPSAMBIM.
IlpencraBum cebe, 0gHAKO, TPEYrOJbHUK, HauepueHHBIA Ha
noBepxHOCTH 3eMJu (MpaBblil PUCYHOK Ha cTp. 65). Beaen-
CTBHe LWAapoo6pa3HOCTH 3eMJIH CyMMa YIJOB Takoro Tpe-
yrosbHHKa yxke OyzeT GoJbllle ABYX NPAMbIX. DTa pa3HHLA
CTaHOBHTCS 3aMeTHOH JIMIIb TOTAA, KOr4a pasMepnl Tpe-
yroJIbHHKAa CPaBHUMBI C pasMepaMH 3eMJIH.

ITono6Ho TOMYy Kak mjs H3MepeHHs mJolafei He6OJb-
IUMX Y4YacTKOB 3eMJIHM MOXKHO IOJb30BaTbCs INpaBHJIAMH
IVIaHUMETPHH, TaK M NPH CJIO0XKEHHH HeGOJbUIMX CKOpocTeH
MOXHO TO/Ib30BaTbCA OOLIYHBIM MPABHJIOM HX CJAOMKEHHSI.



R —

FnaBsa
wecras

PABOTA
U3MEHAET MACCY

Macca

ONMYCTHM, YTO Mbl XOTHM 3aCTaBHTb

IBHUraThCcs C ONpelesJeHHOH CKOpO-
CTbIO KaKoe-HuGYyab MoKosiieecs Teno. s 3TOro Mbl JOJIK-
HBI IPHJIOKHUTD K HeMy cuay. Torja, ecsin ABHKEHHIO He Ipe-
NATCTBYIOT NOCTOPOHHHE CHJIbI, BPOJie CHJIBI TPEHHS, TeJo
NPUAET B ABHXKEeHHe W GyJeT mepeMeIiaTthcsd CO BCe BO3pac-
Tawulei ckopoctblo. ITo HCTeUeHHH JOCTATOYHOrO TPOMEKYT-
Ka BPeMeHH Mbl CMOXKeM JOBECTH CKOPOCTb TeJa A0 HYKHOTro
HaMm 3HaveHnus. Ilpm 3ToM MBI HalimeM, 4TO AJMA COOOLIEHHA
Pa3HLIM Tej1aM C MIOMOILBIO JAHHOM CHJIbI XKeJ1aeMOH CKOpOC-
TH NMOHAROOATCA pas3jiMuHble IPOMENKYTKH BPEMEHH,

Yro6bl OTBJeUbCA OT TPEHHUsi, MpeACTaBUM cele, 4TO B
MHPOBOM HpPOCTPAHCTBE HMEIOTCA ABa OJHHAKOBBLIX IO BeJH-
YHHe IIapa — CBHHLOBHIA U fepeBAHHbIA. Bynem TaHyTb KaXK-
OBl U3 3THX LIApOB C OAMHAKOBOH CHJIOH JO TeX NOp, MOKa
OHH He NOJY4YaT CKOPOCTb, PaBHYIO, HaNpuMep, JeCATH KHJIO-
MeTpaM B 4ac.

OueBuAHO, 4TOOBl 1OGHTbCS 3TOTO pe3yJbTaTa, K CBHH-
IIOBOMY IIapy NpPHAETCH NMpHJIarath CHIy B TeueHHe GoJblie-
ro npoMexyTKa BPeMeHH, 4eM K IIapy JepeBsiHHOMY. Xapak-
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TepHusys 3TO 0GCTOSTENbCTBO, OBOPAT, YTO CBHHUOBLIA MIap
obnagaer Gosbluel Maccoil, ueM AepeBsiHHBIH. TlocKonbky
CKOPOCTb NPH AeHCTBHH NMOCTOSHHOA CHJIBI pacTeT Npomnop-
[HOHAJbHO BpeMeHH, 3a Mepy Macchl Oepercsi OTHOLIEHHe
BpeMeHH, HeOOXOAUMOTO AJs AOCTHXKEHHsl JAaHHOH CKOPOCTH
H3 COCTOSIHHSI TOKOS1, K CaMO#i 310#i ckopocTH. Macca npomnop-
[HOHAJbHA 3TOMY OTHOLIEHHIO, NpHYeM Ko3dduuueHt npo-
NOPLUHOHAJABHOCTH 3aBHCHT OT CHJIBI, BLI3bIBAalOLIEH JBHXKe-
HHE.

@® | Macca Bospacraer

Macca saBnsieTcs OAHMM W3 Hau6o-
Jlee BaXKHBIX CBOHCTB BCAIKOTO Tesa. Mbl NPHUBBIKJIN K TOMY,
4TO Macca Tes BCeria OCTaeTcsi HeM3MeHHoH. B wacrHOCTH,
OHa HE 3aBHCHT OT CKOPOCTH. DTO CJeAyeT U3 Hallero nepao-
HayaJbHOrO YTBEPKJAEHHUS, YTO CKOPOCTb MPH JeHCTBHH NO-
CTOSTHHOH CHJIBI pacTeT NPSMO NMPONOPLHOHAJBLHO BPEMEHH e€
JIeACTBHUS.

DTO yTBepXKIeHHe OCHOBAHO Ha OGBLIYHOM INpaBHJE CJIO-
XeHus ckopocreii. OZHAKO MBI TOJILKO YTO HOKA3aJH, YTO 3TO
NpaBHJIO NPHMEHUMO He BO BCEX CJydasiX.

UTo MH mesaeM [Js TOro, 4TOGbl IIOJYYHTh 3HayeHUe
CKOPOCTH B KOHIl¢ BTOPOH CeKyHIbl JeficTBus CHJBI? Ml
CKJIafIblBaeM CKOPOCTb, KOTOPYIO T€JI0 HMeJO B KOHIle NepBO#
CEKYHIbI, CO CKOPOCTbIO, KOTOPYIO OHO MPHOGPEsIo 32 BTOPYIO
CEeKYHAY, 0 OGLIYHOMY NPaBHJIY CJOXKEHHsS CKopocTeil.

Ho Tak MOXHO moctymaTh JHLIb A0 TeX MOp, MOKa NpH-
o6peTeHHBle CKOPOCTH He CTaHYT CPaBHHMBIMH CO CKOPOCTbIO
cBeta. B aToM cayuae yxe HeJab3st MOJNb30BAaThCA CTapbiM
npasuioM. CKiafbiBasi CKOPOCTH C YYeTOM TEOPHH OTHOCH-
TEJTbHOCTH, Mbl MOJIYYHM Pe3yJbTAT BCErAa HECKOJbKO MeHb-
Ui, yeM MOJYYHJIH Obl, MOJb3YSCh CTaphiM, HENPUTOAHBLIM
y2e NMPaBUJIOM CJIOXKEHHs. A 3TO 3HAYHT, 4TO NPU GOJbUIHX

68



3HaueHUAX NOCTUTHYTOH CKOPOCTH OHa yxXe OyleT pacTH He
NPONMOPIMOHANBHO BPeMEHH NeHCTBHSI CHJIB, a MeJJIeHHee.
STO M MOHSTHO, NOCKOJbKY CYIIECTBYeT HpefenbHas CKO-
pOCThb.

[To Mepe Toro Kkak ckopocTb Tesa NPHOIHKAETCA K CKO-
pOCTH CBeTa, OHa BO3paCTaeT HNpPH HEHM3MEHHOH CHJe Bce
MelJIeHHee M MeJIJIeHHee, TaK 4TO IpeJeabHas CKOPOCTb
HHKOra He GyZAer npeB3oiieHa.

Jo Tex 1op noka npeicTaBasJach BO3MOKHOCTb YTBEPXK-
IaTh, 4YTO CKOPOCTb TeJsla pacTeT NPONOPIHOHATbHO BPeMeHH
JefCTBHSA CHJIBI, MacCy MOXHO OBLIO CYHTAThb He 3aBHCALLEH
ot ckopoctd Tena. Ho xoraa ckopocTb Teja CTaHOBHTCH
CPaBHUMOH CO CKOPOCTbIO CBETa, NPONOPUHOHANBHOCTD MEX-
Iy BpeMeHeM M CKOPOCTbIO Tejia HCUe3aeT W Macca HayuHaeT
3aBHCeTb OT CKOpPOCTH. [ToCKOJIbKY BpeMsi YCKOPeHHsI pacTeT
GecrnpesieibHO, a CKOPOCTb He MOMKET IPEeB30HATH NpelesbHO-
rO 3HaueHHs, MBI BHIHM, YTO Macca pacTeT BMecTe CO CKO-
POCTbIO, AOCTHrasi GECKOHEYHOro 3HauyeHHs, KOrfa CKOpOCTb
TeJa CTaHOBUTCH PaBHOH CKOPOCTH CBETa.

Pacuer nmokasbiBaeT, YTO NPH JBUKEHHH Macca Teja BO3-
pacTaeT BO CTOJbKO pas, BO CKOJNbKO yMeHblIaeTcsd NpH IBH-
JXeHHH ero amuHa. TakuM o6pasoM, Macca moe3fa DAHIUTEH-
Ha, JBHXKYyUerocs co ckopocteio 240000 xuaomeTpoB B ce-

KyH1Yy, B 5 pasa 6oJsibllle, YeM Macca moe3la NMOKOs-

LIETOCST.

BnoJsine ecrecTBeHHO, YTO, KOIZ1a Mbl HMeeM Jes0 ¢ oObly-
HBIMH CKOPOCTSIMH, MAJIBIMU [0 CPAaBHEHHIO CO CKOPOCTLIO
CBeTa, MOXKHO mpeHeGpeyb H3MEHEHHEM MAacChl COBEPLIEHHO
TaK JXe, KaK Mbl npeHeGperaeM 3aBHCHMOCTBIO pa3MepoB
Tesla OT ero CKOPOCTH HJIM 3aBHCHMOCTbIO IPOMEXYTKa Bpe-
MEHH MeXJy ABYMs COGBLITHSIMH OT CKOPOCTeH, C KOTOPBIMU
JBHXKYTCSI HaGJIOATENH ITHX COOGBITHH.

BrITekaiollyio W3 T€OPHH OTHOCHTEILHOCTH 3aBHCHMOCTb
Macchl OT CKOPOCTH MOXHO NMPOBEPHUTb HENOCPEACTBEHHO Ha
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onbiTe, HabJONass 3a ABHXKEHHEM ObICTPBIX 3JIEKTPOHOB.

B coBpeMeHHbIX 3KCIIepHMEHTaJbHBIX YCAOBHSX 3JEKTPOH,
ABMAKYUIMIACA CO CKOPOCTbIO, 6JIM3KOH K CKOPOCTH cBeTa, He
peaxocThb, a oOblleHHasi Belllb. B crelHaNbHBIX YCKOPUTEMSAX
3JIEKTPOHBI PA3rOHSAIOTCA A0 CKOPOCTEH, OTJAMYAIOUINXCS OT
CKOPOCTH cBeTa MeHbllle yeM Ha 30 KMIIOMETPOB B CEKYHIY.

Takum o6pa3oM, coBpeMeHHass (H3HKa OKasblBaeTcs
B COCTOSIHHH CPaBHMBAaThb MacCy IBHKYUIMXCS C OIPOMHOM
CKOPOCTBIO 3JIEKTPOHOB C MAacCCOH 3JIEKTPOHOB IOKOSILIHXCS.
PesaynbTaThl ONBLITOB NMOHOCTBIO MOATBEPAHIN BHITEKAIOULYIO
M3 TPHHIHUNA OTHOCHTENBHOCTH 3aBHCHMOCTb MacChl OT
CKOPOCTH.

@® | Cuonbko crour rpamm ceera?

[Tpupaienune Maccel Tesla TECHO CBsi3a-
HO ¢ IpOH3BeJeHHOH HaZ HUM pabOoTOH: OHO NPOMOPLHOHANBHO
pabore, KOoTOpasi HyKHa AJIs TOTO, YTOOKl TNPHBECTH TEJO
B aBHxKeHHe. [IpH 3TOM HeT HEOGXOAMMOCTH TPAaTUTL paGoTy
TOJIbKO Ha NpHBEAeHMe Tela B ABMKeHHe. JlioGas pabora,
npousBeieHHast HaJ TeNOM, BCAKOe YBeJHYeHHe SHepTHH
Tesla yBeJHuYHBaeT ero Maccy. [loatomy, HanpuMep, Harperoe
TeJIO HMeeT GOJIbIIYIO MACCy, YeM XOJIOLHOE, cKaTasi MpYXKHu-
Ha — 6oJsbuIyl0 Maccy, yeM cBo6oanas. [lpaBaa, koadduuu-
€HT NPONOPLHOHAJBHOCTH MEXAYy H3MEHEHHEM MAacChl M H3-
MeHeHHeM 3HEepPTHH HHYTOXKeH: 4YTOObI YBeJHYUTh Maccy
TeJa Ha OAMH TIpaMM, HaAO COOGIIUTb €My SHEPrHio
B 25 MHJIINOHOB KHJIOBATT-4aCOB.

BoT naueMy n3aMeHeHHe Macchl TeJ1 B OGBIUHBIX YCJIOBHSX
KpaiiHe HE3HAUHTEJbHO M YCKOJNb3aeT OT CaMbIX TOUHLIX H3-
MepeHuii. Tak, HarpeBaHHe TOHHBI BOABI OT HYJISl 0 KHIEHHS
TNoBJIeYeT 3a COOOH yBeHUeHHe ee MacChl IPUMEPHO Ha NATh
MUWIIMOHHBIX J0Jell TpamMMma.

Ecnu cxxeub B 3aKphITO TONMKE TOHHY YIJsi, TO MOcC/e
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OXJIaX/IeHHs! TIPOAYKTHI ropeHuss GYAYyT UMeTb Maccy, JHLIb
Ha OJHY TPEXTBICAYHYIO JOJIO FPaMMa MEeHbIIYIO, YeM YroJb
¥ KHCJIOPOJ, H3 KOTOPHIX OHH 06pa3oBasuch. Ty HeJoCTalo-
Y0 MacCy YHeCJO BblJe/NHUBLIeecs: MPH TOPEHHHU YIS TEIJIO.

OnHnako coBpeMeHHasi GM3MKa 3HAeT H TaKue SIBJIEHHS,
B KOTODBIX H3MEeHEHHe MacChl TeJl HI'DaeT 3aMeTHYIO pPOJb.
3To fBJEHHUs], NIPOUCXOASILIHE TPH CTOJKHOBEHHH aTOMHBIX
slep, KOrda H3 OJHHX silep oOpasyioTcsi Apyrue. Tak, Ha-
NpHMep, NIPH CTONKHOBEHHH Siipa aTOMa JHTHS C AAPOM aTo-
Ma BOJOpOAa, B pe3ysbTarte yero o6pa3ylorcs 1Ba aToMa re-

Jild, Macca' H3MEHACTCA y2Ke Ha 100 CBOEH BeJHYHHHEL,

Mbl yxXe rOBOpPHJIH, 4TO AJISi YBEJHYEHHS MacChl Teja
Ha OJHH I'PaMM eMy cijelyeT cCOOOLIUTb SHEPTHIO B 25 MHJ-
JIMOHOB KHJIOBATT-yacoB. OTcIofa BHITEKAET, UTO NIpU NpeBpa-
UleHHH OJHOTO TrpaMMa CMecH JHTHS H BOZOpPOAa B

25 000 000
reJuil sHeprud Bbigensiercs B 400 pas MeHbllle:—— oo =
=60 000 xuaoBarT-4yacos!

OTBeTHM Temepb Ha TaKOH BONMPOC: KaKOe BELIECTBO H3
BCTPeYalOlHXCs B NpPUPOJAe caMoe AOporoe (eCaH CYHTATh
Ha Bec)?

[TpunsiTo cuntarh, 4To 3TO paiuil, OAUH IPaMM KOTOPOTO,
KaK YKa3blBaeTcs B HHOCTPaHHOH JIHTepaType, elie HeLaBHO
crous npumepHo 25 000 pyGaei.

OnpenennM, OAHAKO, CTOUMOCTbD... CBETA.

B 3jieKTpHYECKHX JIaMIIOYKaX BCEro J'IPI[[IleO 4acTb 3HEp-
rum nosnyuaercsi B ¢popMe Bumumoro csera. IToatomy rpamm
CBeTa COOTBETCTBYET KOiHuecTBY pabors, B 20 pas GoJblue-
My, yeM 25 MHJJIHOHOB KHJIOBATT-4acoB, TO eCThb 500 MmuJ-
JHOHAM KHJIOBATT-4acoB. DTO COCTABUT, CUHTAsl JaXKe BCEro
N0 JeCATOH yacTH KOMe#Ku 3a KuaoBarT-yac, 500 000 pyGaei.
Takum oGpasom, TpaMM CBeTa B IBaLaTh pa3 JOPOxe IpaM-
Ma panus.



UTOrH

Tak, CTpOTHe H yOeauTe/NbHbIe OIbl-

Tbl 3aCTaBJSIOT HAC NPU3HATH Ipa-
BHJIBHOCTh TEOPHH OTHOCHTEJIbHOCTH, pacKphbiBalollel yaH-
BHUTEJIbHble CBOMCTBA OKpYyXKalollero MHpa,— CBOHCTBA, KO-
TOpBle YCKOJIBb3aIOT OT Hac NpH NepBOHAYaJbHOM, TOUHEE —
MIpH MOBEPXHOCTHOM H3YUYEHHH.

Mrl yBugenu, Kakue IrTyOOKHe, KOpeHHble H3MEHEHHs!
BHOCHT TEOpPHSI OTHOCHTENBHOCTH B OCHOBHBIE TIOHSTHS
U TpeJCTaB/eHHs, CO3LaHHbIE YeJOBEUECTBOM B TeUeHHE Be-
KOB Ha OCHOBE ONbITa NOBCEIHEBHOM XH3HH.

He o3Hauaer /M 3TO MOMHOrO Kpaxa NPHBBIYHBIX TpeEX-
CTaBJIEHHH?

He o3Hauaer au 370, 4TO BCs (hH3MKa, CO3MaHHast A0 MO-
SIBJIEHHs] IPHHLUNA OTHOCUTEJIBHOCTH, 3aU€PKHBAETCA H BHI-
GpachiBaeTcs, Kak crapas raJjomia, Coc/JyKHBIlIasi B CBOe Bpe-
Msl CIyK0Y, HO Telepb y:Ke HHKOMY GoJiblile He HyXKHasi?

Ecau Obl meso 06CTOSJIO TaK, TO 3aHMMAThCs HayYHBIM
HecJegoBanueM Gul10 OBl Gecnosne3no. Hukornma Heqb3s 6110
6Bl ObITb yBEepEHHBIM, YTO B OyLyIIeM He MOSIBUTCS HOBOe
yueHHUe, HEeJUKOM ONPOKHABIBAIOLIEE CTAPOE.

[MpeacraBum cebe, 0OAHAKO, Nacca)KHpa, KOTOPbIAi MpHu
moesfike He B moesfe DUHIMTENHa, a B O6BIYHOM, XOTSl OB
KypbepcKOoM, B3fiyMaJ Obl BBECTH NONPaBKY Ha TEOPHIO OTHO-
CUTEJNBHOCTH, ONacasich, YTO HHaue €ro 4achl OTCTAHYT OT
craHuHoHHBIX. Takoro maccaxupa Mbl Obl MOJHSIIA HAa CMeEX.
B caMmom gene, Beib yXKe He TOBOPS O TOM, Y4TO NONpaBKa
COCTaBJ/ISIET MMUKPOCKONHYECKH MaJyI0 HOJI0 CEKYHIBI, BJIHS-
HUe Ha caMBble JIy4IllHe 4achl XOT Obl OXHOH TOJBKO TPACKH
noesza BO MHOTO pa3 GoJblile.

HHxeHep-XUMHUK, COMHEBAIOLIMACST B TOM, OCTAeTCH JIH
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NIOCTOSIHHON Macca BOJbl IIPH HarpeBaHMH, SIBHO HaXOAHTCH
He B cBoeM yMe. Ho 3ato ¢u3uk, Hab1onal0mui CTOJKHOBe-
HHe aTOMHBIX siiep M He YYHTBIBAIOUIMA M3MEHEHHS! MacChl
NpH AJePHBIX NpeBpalleHHsX, N0MKeH ObITh H3THAH H3 J1a60-
paTOpHH 3a HEBEXKECTBO.

KoHcTpykTophl npoekTHpYIOT H OYAyT NPOEKTHPOBATh
CBOHW JBHTaTeNH, MOJNb3YsACh 3aKOHAMH cTapoii QU3HKH, NIOTO-
MY YTO MONPAaBKH Ha TEOPHIO OTHOCHTEJNBHOCTH HMEIOT ropas-
10 MeHblIe BJHMSAHHSA Ha WX MallHHbl, Y€M MHKpPOO, CEeBIIHH,
CKaxKeM, Ha MaxoBuK. ®uank ke, HabMOLAIOMHN 32 GBICT-
PBIMH 3JIEKTPOHAMH, 00513aH yueCTb H3MEHEHHEe MacChl 3JeK-
TPOHOB CO CKOPOCTHIO.

Takum o6pa3oM, TeopHst OTHOCHTENLHOCTH He ONpoOBepra-
eT, a JIHWb YIJYyOJsieT CO34aHHble CTapOd HayKOH MOHATHS
U NpeIcTaB/leHHs U ONpefe/sieT IPaHMIE], B Npefenax KOTo-
PbIX TH CTapbie MOHATUSA MOTYT NPUMEHATHCS 6e3 TOro, YTo-
Obl IPHBOAUTH K HEBEPHBIM pe3y/ibTaTaM. Bce 3akoHBI mpu-
ponbl, OTKphITbIE (pU3HMKAMH 10 DOXKAEHHS TEOPHH OTHOCH-
TeTbHOCTH, He OTMEHSIOTCS, a JHIIb $ICHO OYepPYHBAIOTCSA
TPaHHUIBI UX NPHMEHHMOCTH.

CooTHoweHne Mexay (H3HKOH, yUHThHIBaKOIIEH TEOPHIO
OTHOCHTEJNBHOCTH, HMEHYeMOH HHaue PeJISiTHBHCTCKOM, M cTa-
poii (GH3HKOH, KOTOPYIO HAa3hIBAIOT K/J1aCCHYECKOH, MPHUMEPHO
Takoe XKe, KaK MexJy BhHICIIeH reoje3ueH, yuuThIBaloLIeH
mwapoobpasHocTb 3eMJIH, M HH3LIEH Treole3nel, npeHeGpe-
ratoueit 3Toi wapoobpasHOCThbIO. Bricmias reofesus JoaxHa
HCXOJUTb M3 OTHOCHTEJbHOCTH NOHSITHS BEPTHKAJH, PeJIATH-
BHCTCKasl (M3HMKa JO/KHA YYHTHIBATh OTHOCHTE/IBHOCTH pas-
MepOB TeJla H NPOMEXYTKOB BPEMEeHH MeXAY IBYMsS cOObI-
THAMH — B NIPOTHBOINOJIOXKHOCTh KJAaCCHUYECKOH (HU3HKe, AJs
KOTOpO# 3TOH OTHOCHTEJNBHOCTH He CYILECTBYET.

[Mono6Ho TOMY Kak Bbiculas reojesusl SIBJISETCS Pa3BH-
THEM HH3LIeH, PEJISTHBHCTCKAass (HU3MKa SIBHJIACb pPa3BHTHEM
H pacuiupeHneM (GDH3UKH KIacCCHYECKOH.

Mbl MoXkeM coBepUIHTD Nepexof oT GopMya chepHuecKoi
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reOMeTPHH — FeOMEeTPHH Ha NMOBEPXHOCTH Ilapa K ¢opMy-
JIaM NJIaHUMETPHH — FeOMETPHH Ha IVIOCKOCTH, ecau GyneM
CYMTATh, UTO paAHyC 3eMJIH GECKOHEUHO BeJHK. 3eMss OKa-
JKeTCsl TOra yXKe He LWIApOM, a OeCKOHEYHOH IJIOCKOCTBIO,
BEePTHKa/Mb IONYYHT abCOJNIOTHOE 3HaueHHe, CyMMa YIJOB
B TPEYT'OJIbHHKE OKaXKeTCsl B TOYUHOCTH PaBHOH JIBYM NPSIMBIM.

AHnajornuHbifl Mepexoa Mbl MOXKEM OCYILECTBHTb H B pe-
JATHBHCTCKOH (H3MKe, ecau OyneM cyHTaTh, YTO CKOPOCTb
cBera 6€CKOHEUHO BEJNHKA, TO €CTh YTO CBET pPacNpOoCTpaHser-
¢ MTHOBEHHO.

B camoM nese, ecin cBeT pacnpocTpaHsA€TCss MTHOBEHHO,
TO, KaK Mbl BUJeEJH, MOHATHE OXHOBPEMEHHOCTH CTAHOBHTCS
a6comoTHbIM. [IpOMEXYTKH BpeMeHH MeXKAy COOBITHIMH
H pa3Mepbl Tes MOJY4YalOT aGCOMIOTHBIA CMBIC] Ge3 OTHOIe-
HHS K TeM JabopaTopHsiM, H3 KOTOPHIX OHH Hal/i0famoTcs.
CiieoBaTe/ibHO, Bce KJACCHUECKHE NPEICTAaBIEHHS MOXKHO
COXPaHHTb, €CJIH TOJBKO
CKODOCTB CBeTa CYHTATh
6ecKoHeuHON.

OnHnako Bcsikasi IOMBIT-
Ka coYyeTaTbh KOHEYHYIO CKO-
pPOCTb CBeTa C COXpaHEHHEM
CTaphiX IpPeACTaBJEHHH O
NPOCTPAHCTBE M BpEMEHH
CTaBUT HAC B INIymoe MoJo-
JXKeHHe YeloBeKa, KOTOPHIi
3Haer, 4To 3eMJs apoo6-
pasHa, HO yBepeH, 4TO Bep-
THKaJIb TOrO ropoja,rje OH
XKHBeT, ecTb abcogioTHas
BepTHKa/Jdb, H OIacaercs
YXOAHTb JaJeko OT MecCTa
CBOEro XHTEeJbCTBA, nabbl
He CKaTHTbcfi Ky6apeM B
MHPOBOe NPOCTPaHCTBO.




S ——

NOCNECNOBHE

Crpanuuku BocnoMuHaHWiH
o Jl. . Nanpay

3THX 3aMeTKax sl He X0Uy KacaTbCsl

HayuyHux tpymos JI. . Jlawgay.
CoBpeMeHHasi TeopeTHuecKasi (pH3MKa He AOCTYNHA Hecrme-
uHajJucTaM. YMeHHe NONYJsAPH3HPOBaTb 3Ty HayKy — 0CO-
Oblff TasaHT, KOTOPHIM 06J1afaloT He Bee. S He cuuTalo H cebs
obsmanareseM TaKOro TaJaHTa, HECMOTPA Ha TO, YTO B CO-
aBropctBe ¢ JIbBoM [laBuioBHueM Hamucas KHHXKKY <«Urto
TaKoe TEOPHSI OTHOCHTEIBHOCTHY.

MHe BcrOMuHaeTCsl IIYTJIHBBHIA OT3bIB, KOTOPHI AaBaJ
9Tol KHHXKe caM Jlanzaay: «J[Ba xXKyJauka yroBapuBaioT
TPeTbero, 4To 3a IPHBEHHHK OH MOXET MOHATb, YTO TaKOe
TEOPHUS. OTHOCHTEJbHOCTHS.

[TonbiTka nath npexacraBieHHe He(PH3HKY O HayuHOM
TBOpuecTBe JIaHZay B KODOTKMX 3aMeTKaX — 3TO NONBITKA
¢ HeroaHeiMu cpeacrBaMi. OHa JomKHa OblTh OTBEPrHYTA
C caMoro HauyaJja.

51 He xoTes OBl TaKXKe OTAABaTbh H MaJION NaHHM TOH momy-
JsipHOM JereHne, B Koropoil Jlannay ¢urypupyer «s cannga-
JAuAX U KoBG6ofike». IToroMy 4To (BOCHO/NB3yIOCH MOAXOAA-
IUM TepMHHOM) LeHTp TAXKecTH o6pa3a JlaHxay He agech —
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He B €r0 NapajoKCasbHBIX BBICKa3hIBaHHAX, KOTOpHIe Ipe-
BpallalOT ero B reposl aHEKIOTOB, a B TOM, 4YTO 3TO ObLI
KPYNHeHIIH#A yueHblH-GH3HK MHPOBOTO MacwiTaba M CO3fa-
TeJslb BbIAAIOLIEHCS HIKOJIBI COBETCKHX (DH3UKOB.

B uuranbpHOM 3aje 6ubnuoTeKH JIeHHHIpaJACKOro yHuBep-
CHTeTa CTOMT BOCEMHAJIATHIETHHI MaJbuHK C NpPSIAbIO uep-
HBIX BOJIOC, CITyCKaloleHCcsl Ha BBICOKHH, KpacuBhH J106. OH
TOJIBKO UTO NOJY4HJ TOCJenHu# BeiMyck «Annalen der Phi-
sik». 3mech oH oGHapyxuBaer nepsylo cratbio Illpenunrepa
110 KBaHTOBO#K MexaHuKe «KBaHTOBaHHe Kak mpo6jeMa co6-
CTBEHHBIX 3HaueHui». Maabuuk He oTmaer cebe OTyeTa
B TOM, YTO HaCTynaeT 3Be3/lHass MHHYTa €ro XXHM3HH H UTO
3TOT MOMEHT NpeOoNpeleIUT BCe ero Oyayllee.

OH He Bce NMOHHMaeT B mpouyuTaHHoi crarthe. (Kak oH
paccKasbiBaJ BIOCJEACTBHH, TOTAA OH €lle He BIIOJHe SICHO
npeacraBass cefe, 4TO TaKOoe BapHAIlMOHHOE HCUYHCJEHHE,
XOTf W TNepepelan Bce NpHMepPH B 3ajauyHuKe Beph
Mudd no audpdepeHnHaNsbHOMY H HHTETPAJbHOMY HCYHC-
JIEHHIO.)

Ho oH Bce ke «npoaupaercsi» yepes3 3Ty CTaTblo, KOTOpaf,
Mo €ro NPH3HAHHIO, TPOH3BeJNa Ha HEro CToJb XKe OLIEJOM-
Jsilolllee BIeYaT/IeHHe, KaK U NlepBOe 3HAKOMCTBO C TeOpHeH
OTHOCHTEJIbHOCTH.

3a nepsoit cratbeit lllpeaunrepa caenyer Bropasi. Bckope
MaJbuMK y3HaeT O TOM, YTO HapAAy C BOJIHOBOH MeXaHHKOH
IlIpenunrepa B ['eTTHHreHe pa3BHBaeTCs MaTPHYHAA MeXaHH-
Ka, HCXoJsilass U3 COBepUIEHHO NPYrHX HAeH, Ka3aJochb Oml,
B KOpHe NpoTHBoNoNoXHuX uieaM llpeaunrepa.

OKoHUaTeJbHO BONPOC MPOSICHAETCS, KOTla B PYKH 3TOrO
Manbuuka nmonapgaer cratbsl llpenunrepa 06 sKBHBa/J€HTHO-
¢TH 06eHX MeXaHHK — BOJHOBOH M MarpuyHoil. 1 Manbumk
MOHHMAET, 4TO HallleJ CBOM NyThb B KH3HU.

OGbiuHO OyAyWMi yYeHBIH y3HaeT O CBOeH Hayke W3 yCT
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Apyroro yyeHoro — GoJiee ONBITHONO H CTapLIero — CBOEro
yuutensi. Jlanpay He MOT HM y KOTO Y4HTbCSl KBaHTOBOH Me-
xaHuke. He notoMy, uyto He OblJIO XOpOWHKX yuHTesel, a To-
TOMY, 4TO CaMOH KBAHTOBOH MeXaHMKH TOrJa ellie He cylie-
crBoBasio. OH 10 Bcero JoJiKeH ObLT 10X0AuTh caM. [TaMsaTh
06 5TOM BpeMeHH CKa3ajacb B €ro HENIOGBH K TPaAHLHOH-
HOMY H306pa*KeHHI0 YYEHOro, CTOSILIEr0 Ha CTPeMsIHKe
y BepxHeill nosnkH cBoeft 6ubanoreku. Jlannay ropopua: «Hs
TOJICTHIX KHMI HeJb3si Y3HaThb HHYero HOBOro. ToJsicTble KHH-
TH — 3TO KJajn6uiia, rjie norpeGeHbl HieH IPOLLIOros.

B nepuon cBoero cBoeoGpasHoro oGyuenus Jlanmay BbI-
paboTasn MeTOJ, COXpaHUBIUHACA Y HEro Ha BCIO KH3Hb. OH
NPOIJIATHIBAJ OIPOMHOE KOJHYECTBO Hay4yHHIX JKYPHAJOB.
Ho B kaxmo#t craTbe onpefe/siji TOJAbKO OCTAHOBKY 3afauH
H 3aTeM CMOTpPeJ B KOHel[ CTaThH, YTOOBl Y3HATh PE3yJbTar.
[MpomexyTok He uuTas, yTBepxkaas: «MHe HYXHO y3HaTb
OT aBTOpPA, YTO OH JeJaeT; KaK AeJarTh, 1 CaM 3HAIO Jyuyllie».

B XapbkoBe okoso 1936 roma crana BO3HHMKaTh WIKOJA
Jlanpay.

[TosiBuJch nepBble yuennku. CBoeo6pa3ue BO3HHKaBIIEH
WIKOJBl 38KJI0YaIoch B TOM, YTO yyeHHKaMH Jlanpay Oblau
ero OJHOJIETKH HJIH JIIOAM MOJIOXKE €ro JIHLIb Ha HEeCKOJbKO
Jer. Bce yueHUKH GBIIH «HA Thl» APYT C APYrOM H C y4uTe-
jgem. Korma onu cobupanuce BMeCTe, TO 3TH COOpaHHS HAmo-
MHHAJH N0 AyXy COOpaHHs CNMOCOOGHBIX CTYNEHTOB, FOTOBS-
IIMX CBOM IHUIIOMHble PaGoThl, a HEe CeMHHApPHl Y 3HAMEHH-
TOTO Ha BeCb MUP Y4Y€EHOTO.

OueHb 4acTO YUeHHKH BCTYNaJH B CIOP C YYHTEJEM.
Huorpa Jlannay TepmenuBO OmpoBeprajl MHeHHe KaKOro-
HHGYAb U3 CBOMX PETHBHIX ONMOHEHTOB, a HHOTAA 3aKaHYHBAJ
criop BompocoM: «KTo koro o6ydaer: THl MeHS MM 51 TeOsi?
He Moe nento nckaTh OHOKH B TBOHX pacCyK/AeHHAX. YKaXKH
MHe J1yulle omHOKH B MOHX».
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Bynymas mkona ¢usnkoB yBepeHHO pa3BHBaJjach, CTa-
HoBMJIach Ha Horu. K Jlanmay ycrpeMu/a0ch MHOTO MOJIOJBIX
JIOfell pPa3NMYHBIX CMOCOGHOCTEH M pas/HuHbIX BKycoB. He-
H36eXXHO BO3HHK/JIA HEeOOXOAMMOCTb HayuHTbCS COPTHPOBAThb
XKeJaloUKX ¥ OT6HpPaTh TeX M3 HHX, KOTOpbIE CMOIVIH Obl
CTaTh TeOPeTHKAMHU-TIpoecCHOHANaMH.

Jlanpay cuyuraj, YTO 3aHHMaTbhCi TEOPETHYECKOH (HH3H-
Kol 6e3 npeABapUTE/IbHBEIX IVIyOOKHX W NPOYHBIX 3HaHHH Gec-
cmbicnedHo. Ho u3yuats ¢usuky, no Meicau Jlannay, saHayu-
JIO TIpexJe BCero yMeTb BLIGMpaTh, 4YTO CTOMT H Yero He
CTOHT H3yyaTh.

«)Kusup yesnoBeka,— rosopua JlaHmay,— CJIHLIKOM KO-
poTKa, 4To6nl 6paThcs 3a GesHalexHble MPobJeMbl; NaMAThb
orpaHHYeHHa, H yeM OoJsbllle HayyHOro copa Oyner B TBOEH
roJIOBe, TeM MeEHbIlIe OCTaHEeTCsl MeCTa IJIs BeJHKHX MBICJeH»
(0H roBOpHI 3TO ¢ YJBIOKOH).

B TecHOM Kpyry yueHHKOB MPOHCXOAHJ OTGOp MaTepHa-
Ja 0 MeXaHHKe, 3JeKTPOJIMHAMHKe, TEODHH OTHOCHTENbHO-
CTH, CTaTHCTHUECKOH (U3MKe H KBAHTOBOH MeXaHHKe, KOTO-
pbii HeoOXOXMMO 3HATh YeJOBEeKY, MbiTaloleMycsi IJI0J0-
TBOPHO pa6oTaTh B 006/1aCTH TeOPETHUECKOH (H3UKH.

Tak Bo3HHK TeopMHHUMYM. JlaHgay npHHsJ 3a4eT IO
TEOPMHHHMYMY OT CBOMX NEepDBHIX Y4YeHHKOB. A 3areM yxe
OHHM CaMH NPHHHMAJH 3ayeThl OT JIIOAEH, XKesnaloUlUX BCTY-
nuTh B WIKoay Jlangay.

MHorne 43 BBHIJAIOIKXCA HbIHE Y4YeHBIX Ha BCIO KH3Hb
3aMOMHHJIH, KaK OHH CHABaJI 3TH 3K3aMeHbI.

Uro ke npeacrassia co60il TEOPMHHHMYM?

OdeHb MPOAYMAHHYIO H CKYINIO COCTaBJIEHHYIO pOrpaMmy
IO TeOPeTHYeCKOH (u3HKe ¢ MOAPOOHLIM yKa3aHHeM JHTepa-
TYpbl — KHHT, nlaparpagos H3 HHX H XyPHaJbHHIX CTaTel.
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Koraa Jlanpay mouyscTBOBaJ B ce6e Jap BhIAAIOLIErocs
negarora (3mecb, M0-MOEMY, eMy He ObLIO PaBHBIX), KOI'Aa
ero IIKOJAa CTajla 3aBOEBHIBATh aBTOPHTET B HayYHOM MHpe,
H TNPHTOM JaJieKo 3a NpelesaMM Halled CTPaHbl, BO3HHKA
MBIC/Ib H3JIOXKHTb TEOPeTHYeCKylo (H3HKYy B BHJE €IHHOrO
Kypca, 4ToObI 0 HeMY MOXKHO ObLJIO H3y4aThb He TOJBKO Teop-
MHHHMYM, HO H GoJiee riy60KO — COBPEMEHHYI0 TeopeTHye-
CKYI0 (PH3HKY.

I'oBopss o Kypce TeopeTHyeckOH (U3HKH, 3aLyMaHHOM
Jlannay, Hesb3st He MOLYEPKHYTb BAXKHOCTH BKJafa, KOTO-
puIfi BHeC B ocyulecTB/ieHHe 3Toro 3ameicnia E. M. JIug-
KL, — ORMH M3 MepBLIX yueHHKoB Jlannay. BesycioBHo, Bce
corjacaTcss ¢ teM, yto Ge3 EBrenus MuxaitsioBuya Takoi
Kypc He mosiBuwica Obl. OH mpHBHeC B cO3JaBaeMHIi Kypc
MHOTrO HOBBIX Hay4HBIX HJell, OH 3aTpaTHJ Ha HEro MHOrO
CaMOOTBEPKEHHOI'0 TpyHa, AOGHBAsIChb SICHOCTH H TOYHOCTH
H3JI0XKEeHHS.

K coxanenuio, 3To 3ameuate/ibHOe TBOpeHHE He GBHLIO 3a-
KOHueHo npu xu3uu JIbBa JlaBunoBuua. Ho ero yuennku Bo
riase ¢ E. M. JIndumnuem 10ocTORHO NPOJO/IKAIOT JEJIO CBO-
ero yuutens. UyBCTByIOTCS BKYCHl, HIeH ¥ nouepk JlaHnay.
Her comHeHHs, 4TO Kypc GyZAeT yCNeLHo 3aBepileH.

OrpoMHyI10 poJib B HayyHOH JXH3HH H Nefaroruyeckont
npakTHKe WKoJbl JIaH#ay urpaJ JaHaayCKHH ceMHHAp.

B uerBepr k 11 wacam pmus B HMucTuryT dusnueckux
npoGseM co6HpauCh BHAHbIE (PH3HKH H3 BCEX HHCTHTYTOB
MockBel, Bxox Ha ceMuHap OBl COBepIIEHHO CBOGOLHBIH
¥ HHKeM He KOHTPOJIHPOBAJICH.

B nepBom pany ycaxusajcs Jlanaay n ero Gamxaiimue
COTPYAHHMKH, KOTOpHle I1aBHBIM 00pasoM H YuacTBOBAJIH
B auckyccuu. OcTasbHble psAbl MPHCIYIIHBAJHUC.

Hoxnaauuky W npeanosaraeMble TeMbl JOKJIafoB (Kak
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NpPaBHJIO, OHH NMOCBSLIAIHCL CTATbSIM B MOCAEIHHX BHITyCKaX
HayuHBIX XXyPHa/J0B) yTBepxaanuch camum Jlanpay. Kax-
ABIA NOKNaquuK HOJKEH Gbl cHOPMYNHPOBATH NOCTAHOBKY
3ajlaul, JaHHYIO aBTOpPOM OGCyxXxaeMofi paGoThl, H NMpHBeEC-
TH pellleHue, noayyerHoe aBropoM. OcobenHo Jlannay nexnd,
KOrJa INOKJaIuuK NpeaJjaraj HOBLIH, OTJMYHBLIA OT H3Ja-
raeMoro MeTOJ pellleHHs.

OueHb yacTo BCAeX 3a TeM, Kak (opMyanpoBajach Io-
CTAaHOBKA 3aflauM M H3Jarajics OKOHYATeNbHBLIH pe3yJbTar,
JlaHxay moc/iie KOPOTKOrO pasMblill/ieHHss OOBSBISAN: «3ITa
cTaThbs — CIJIOWIHAs narosnorus. He crour Tepath Ha Hee
BpeMsi». M noknan 6e3:kanoCTHO CHUMAJICS.

CemuHap npeciefoBaJ JBOHHYIO Ieqab. Bo-nepBhiX, yue6-
HYyIO: OH NpHYYaJ MOJIOABIX, HAYHHAIOIHUX (H3UKOB PopMy-
JIIPOBATh CBOM MBLICJIH B TOH JIOTHUeCKH Ge3ynpeuHolt popme,
KoTopasi yAaosJjerBopsna Jlaujgay (uto camo mo ce6e 6blIO
HeJsierko). Bo-BTopbiX, Hay4HYIO: ceMuHap nossoJjan Jlauaay
u ero GauKailIMM COTpyAHHKAM y3HaBaTb 00 HAedX, COAep-
JKaIHUXCa B NMOCAEIHHX BBITYCKaX HAYYHHIX XKYPHAJOB, IO-
Jydyasi HX B JHOCTaTOYHO 06pabGOTaHHOM JJIs1 TNOHHMAaHHSA
BHIE.

HauGoabilyro noib3y OT 3TO# CHCTEMbl IOJgy4aj caM
Jlaupay.

Bpewms cBoeil nmepBoii 3arpaHnyHON KOMaHAHPOBKH JlaH-
nay nposes B Konenrarede y Bopa, B Lliopuxe y Ilayau u 8
KemGpunxe y Pesepdopna.

Menst mosHakoMHa ¢ HUM B DepiuHe B caMoM KoOHIe
1929 rona Ha KoasokBHyMe 1o TeopeThueckoi ¢usuke Ila-
Bes1 CuruaMyHaoBuY dpeHdecT.

Jlanpay c coxaneHneM ckasan Mue: «Kax Bce xopouue
IeBYLIKH yXXe Pa3o6paHbl U 3aMyXeM, TaK H BCe XOpOLIHe
3amauu pewensl. M Bpsax au s Hakay uTo-HHGYAb AOCTOMHOE
CpelH OCTaBLIHXCS».
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Ho on Hnames.

B sauBape 1930 rona, 6yayun y Ilayan 8 Lwopuxe, ou
o61apyxHJa 1oc/1e/l11I010, 110 ero cJ0BaM, i3 XOPOUIHX 3aa4:
KB4HUTOBAHHE [BHMKEHHS JIEKTPOHOB B 1OCTOSIIIIIOM MarHuT-
HoM noJe. Pewua on 3ty 3agauy BecHoil — B KemGpn-
xe, y Pesepdoprna. Tak B ucropud GH3HKH Hapsay ¢
napamarderusmom  [laynum  nosiBuics — puaMarHetusm
Jlanpnay.

Oro Gbiia ygauHas HaXo[QKa, MOTOMY 4TO B 3HaMEHHTOH
auccepranuu bBopa Obo cTporo mnokasaHo, 4TO KjaaccHue-
CKOe paccMOTPeHHe He JaeT BKJajla 3/JeKTPOHOB B JHaMar-
HeTH3M MeTasnoB. droit paGoroil Jlannay sakpenuicss B ps-
Ly MOTryuux (M3MKOB 31moXM OypH H HATHCKA H NPHCBOMJ
cebe B cBoeil kaaccuuKkauuu yueHLIX BTOpol Kaacc. [lepsrorit
Kiaacc B Helt 3aHumanu Bop, Ulpeannrep, I'efizen6epr, dupak
i (Bnocsiencrsun) Pepmu. DAHWTEHHY OH OTBOLHJ BHIC-
LIMH — TMOJOBUHHBIA — KJacc.

Berpeua ¢ Ilayau npoussesna Ha Jlanaay orpomHoe BIe-
yarsenne. 51 Bcnomuualw, uto Kak-to B Mockse Jlanzay mbl-
rancs Berynuth ¢ [laynu B cnop. Ho Ilaynm emy ckasaan:
«Ax, ner, Jlangay, nogymaiite camMmus.

3penuilie 6b110 BeCbMa HeNPUBLIYHOE.

ToBopsT, uto xapakrep JlaHpay B ero MoJoAble TOAH
MPOSIBASICH B 33AHPHCTOCTH, KaTErOPHYHOCTH CYXKIEHHH
(peub uzer He o u3HKe), rpaHuyalLell C HADOUHTOH IKCIEH-
TPHUYHOCTBIO.

OTu uepTH HAMOMHHAJAM MHe MoJojaoro MaskoBcKoro,
KOrja OH ellle XOAWJ B XKeJTOR KodTe H moTpsica] CBOHX
cayuafiHbIX caywmaTtesaedl BEHICKa3blBaHUAMH O cefe M cBoei
3HAYUMOCTH.

CxoncTBo HeH3GeXHO 3acTaBjsieT HCKaTb obliee 0Obsc-
Henue. Sl nymalo, 1eso 31ech B TOM, 4TO NOAOOHbIE NpOsBIIE-
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HHSl CBOETO «f» CBOMCTBEHHBl IeHHIO, KOTOPbIH BBIXOHUT Ha
nonobaroulee eMy MecTo.

Korpa MasikoBckuit 1o6uscs o01iero npu3HaHusi, OH cTaj
Msirye, CHHCXOMUTe/1bHee H 100pee.

Tor xke nytb npowen u Jlanaay. Korga K Hemy mpuuio
Bceoblee NMpU3HAaHNE — KaK Ha POJHHe, TaK H 3a pyGe-
»KOM,— OH TepecTaJ GbITb 3aIHPHCTLIM. 1 cuacT/IuB TeM, 4To
B rOJIbl HEB3TOJ B IIOJIHOH Mepe HCNbITaMa Ha cebe ero mobpoe
OTHOIIEHHE K JIOASAM, €ro NMPHBA3aHHOCTb K CTapblM TOBa-
pHILAM H APY3bAM.

B o6aacTtu TeopernHueckoll (H3HKH, IO MOEMY MHEHHIO,
y4YeHBIX MOXKHO pasllesiuThb, KakK 3TO AeJaeTcss B My3bike, Ha
HCIIOJIHHTENeHd 1 KOMNO3uTOpoB. Penxo 3Tu nBa HanpaBsjeHHs
TBOPYECTBA NPEACTAB/IEHE B OHOM MY3bIKAHTe.

DHU3UK-KOMIIO3UTOP, CO3/1aTe/1b HOBOH TEOPHH, JOIXKEH 0
HEeKOTOpO#1 CTeNeHH UATH Ha PUCK OTKa3a OT CTPOHHOM cHucTe-
MBI B PaMKax TPaAHIHOHHO NPUBBIYHOM JIOTHKH.

[IpuBblUHOH JIOrMKe Ha NepBHIN B3TAL INPOTHBOPEYHT
yTBep:KJeHHe ODHHIUTeHHA, YTO CKOPOCTb CBeTa ONMHAKOBA
BO BCeX CHCTeMax OTcueTa, WM yTBepkieuune Dopa, uyto
3JIEKTPOH M3J1yyaeT B MOMEHT Iepexofa ¢ OZHOH opOUTH Ha
ApYrylo H He H3/1ydaeT, npe6LiBas Ha ofgHOH opOuTe.

Caenyer, o1HaKO, 3aMeTHTb, YTO «Ha BLICUIEM YypOBHE»
HAY4HOro TBOPYECTBA rPaHb MEXAY YYeHHLIM-KOMIO3HTOPOM
H YYeHBIM-HCIIOJIHHTEJeM B 3Ha4HTeJbHOH Mepe CTHpaeTcs
H CTAHOBHTCS MOAYAC HeyJOBHMOH.

Cynb6a Hajenuna Jlanjgay morpsicalolieii Mo CHJe JIOTH-
4eCKOH MAallWHOH, N03BOJIsIBILEH eMy HeMeIJIeHHO YCMaTpH-
BaTh MPOTHBOpeYHs H HellOJeJKH B paboTax CBOMX KOJIer
H oTOpachIBaTh HX Kak «marogaorundyeckue». Ho 3ato xe cBo#i-
CTBO ero yMa uHorza o6pallajnocb NPOTHB Hero, NMOCKOJbKY
OH He N03BOJIAA ceGe BBLIXOIHTb 32 PaMKH CBOeiH Xejle3HoH
JIOTHKH.
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[TosTroMy OH sBASJICS OXHMM H3 JYYLIHX B MHpPe HCIOJ-
HHUTeJIefl © MOT pelIuTh JI00YI0 3a/a4y, ec/IH OHa BooOLe Obl-
Ja paspewnma. M rtyr, mo JoOruke TBOpYeCTBa, ol MOPOIO
npeBpauia/cs B KOMIO3HTOpPA — 6€3 «CBOeH MY3bIKH» pelle-
HHe He JaJjoch Obl B PYKH.

3a yro ke JlaHpay noJjb3oBajcs Takol J0GOBbIO U TAKHM
yBaXKeHHeM BO BCEM Hay4HOM Mupe?

MHe kaxercs, YTO IeJIO 3[leCh NpexJe BCero B TOM, 4TO
IJ151 JI0Jefl HayKH B BEICLIEH CTeNeHH XapaKTepHO HCIBITHI-
BaTb HENpeonoaHMOe, cBOGOJHOEe OT BCSIKOH 3aBHCTH BOCXH-
lieHHe nepejl MOAJHHHBIM TaJaHTOM.

[Topaxana HayuyHas yectHocth Jlanzay. Ou HHKOrZa He
Ienan BHJAA, 4TO NMOHHMaeT BONpOC, YTOOH OTAenaTbes ¢pa-
30H, 6pOlIeHHOH C BLICOTH CBOETO BeJIHUHS.

OrpoMHOe Brieyat/ieHHe NMPOM3BOAHIA YHUBEpPCAJbHOCTD
3HaHul Jlangay. B To Bpems Kak B TeopeTHueckoil ¢usuke
BCe Gosiee OGHApYKHBAJICS ONMACHBIA YKJIOH K ClielHaIu3aluH
(1es1o HOIIJIO A0 TOTO, YTO CErOJHs CHeLHaqHCTLl [0 3/JeMeH-
TApHBIM YacTHLiaM IIepecTaloT IOHHUMAaTb CIENHaJHCTOB 1O
KBaHTOBOH Teopuu mnoas!), Jlannay uyyscrBoBasn cefs yse-
PEHHO B CaMBIX Pa3/HYHBIX H OTCTOSIIUMX JaJeKO APYr OT
ILpyra pasjenax TeopeTHYeCKOH (H3HKH.

On He crapesn; BMeCTe C pacliHpeHHeM o6beMa Q-
3HUECKHX 3HAHHA POC H COBEPLICHCTBOBAJICA €ro Ta-
JIaHT.

[TpaBna, Ga1us3kHe TOBapHLIM 3aMedasH, YTO HHOrZAa OH
OTMexKeBbIBaJicst OT Bonpoca 3ameuanueM: «Hy, sto Mens He
uHTepecyeT». Ho Bckope OKasblBajoch, 4TO OH He 3aGHIBaeT
3a/laHHBIX eMY BONPOCOB: NMOJOOHO MaXMAaTHCTY, HTPalOLIEMY
Ha HeCKOJbKHX HOCKAax Cpasy, OH HCIOJb30Bal CBOHCTBO
cBoero ymMma o6ayMbIBaTb OJHOBPEMEHHO HECKOJbKO pasfiuy-
ubix npo6saem. Ecin Bonpoc 6bln crosimui, Jlannay sHexoro-
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poe BpeMs crnycTsi Kak Obl HeB3Haual BbIaBaJs OTBET: «Mex-
Ay NMPOYMM, Thl CNpamIKBaj MEHS O TOM-TO.. Tak BOT.™»
Ianee ciesoBajio nogpo6GHoe 0GbsICHEHH E.

$I nymaro, uTo AOJIKHO OBLITh HANUCAHO HECKOJbKO OHO-
rpadui Jlaugay.

[Tpexxkne Bcero — HayuHasi 6uorpacdus. Posb ee B 3Hauu-
TeJILHOH CTenmeHW BhINOJHseT crathd E. M. Jludmuna, npu-
JIO)KeHHasi K JIBYXTOMHOMY coGpaHuio Tpynos Jlanmay. Xo-
Tesoch Gbl, yTo6bl Yy EBrennst MuxaiiioBuua Hamjioch BpeMs
3HAUHTENbHO PaCIUHPHTB ee.

CoGpanue Tpynos Jlannay A0OJKHO OBITh CHa6XKeHo 60/b-
IIHMU ¥ NMOAPOOHBIMH NMPHUMEYAHUSIMH, O0OJIer4aloWUMH HX
yTeHHe, YTOObI JI0GOH CTYIEHT MOT YYHTBCA 110 3THM CTATbAM,
a He CMOTpeTb Ha HMX Kak Ha PeJMKBHH NpPOLLIOH 3MOXH.

Ipodeccop 0. 6. PYMEP

® | Wusaa peun flangay

Tpunaguatb JeT OTHEJSIOT HAC OT
TParuyeckoro cjydas, npepBaBlLiero GJecTALLYIO NeATelb-
HocTh JIbBa [daBugoBuua Jlanpay. Yxke HHKTO H3 TeX, KTO
H36MpaeT Tenepb TEOPETHYECKYI0 (H3UKY HEJIOM CBOEH XH3-
HH, He HMeeT BO3MOXHOCTH MOJYYHTb HAaNYTCTBHE OT YeJO-
BeKa, IBepb K KOTOPOMY Oblila OTKpBITA BCSKOMY, HULYILEMY
ero cosera B Hayke. OTXomuT B mpolusnoe, obpacras JereH-
NaMH, U 0GJHK 3TOro HeOOLIKHOBEHHOTO desnoBeka. J[laxke
camble sipKue BOCIOMHHAHHs TeX, KTO HMeJ C4acTbe HaXo-
JUTbCSl CPelH ero GNM3KHX YYEHHKOB H ApY3ell, He MOTyT
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nepenaTh B MOJHOH Mepe cBoeo6pasne, 6iieck H o6asiHue ero
JIUYHOCTH.

Besikue BocoMuHanus Hen36eXHO HecyT B cefe YTO-TO
H OT JIMYHOCTH BCHOMHHAIOLIETO, H JHWb NpsiMas, He HCKa-
JKEHHasl HHKeM [ApYruM peub YesiioBeKa pacKphLIBaeT CBOM-
CTBa ero LyuH.

JKuByio peub uenoBeka JOHOCAT MOCJE CMePTH ero MHCh-
ma. Ho nucbma Jles JlaBumoBuu nucas ¢ GOJBbIIHM TPYLOM
u nucan Heyacto. Emy BooGuie 6bl10 TPy[LHO H371araTb CBOH
MbIC/IM Ha O6ymare (Tak, Ha OZHO M3 NPEAJOXKEHHH HanucaTh
NONYyJNAPHYIO CTaThi0 OH OTBeuaeT: «BE, BO3MOXHO, C/blILA-
JIH, 4TO 5 COBEpLIEHHO He CNoco6eH K KaKOoH-in60o mucaTelb-
CKOH 1esiTebHOCTH, H BCe, HamHCaHHOe MHOIl, Bcerga CBf-
3aHO c coaBTOopaMH»). EMy OblIO Heserko HamucaTh Jaxe
CTaThIO C H3J0XKeHHeM CoOCTBeHHOH (6e3 coaBTOpoB!) Hayu-
HOH paboTHl, H BCe TaKHe CTAaTbH B TeYEHHE MHOTHX JIeT NH-
canuch Ans Hero JpyruMH. Henpeogonumoe crpemisennc
K JIAKOHHYHOCTH H YETKOCTH BBIDAXXeHHIl 3aCTaBJs/IO ero
TaK 10/ro noabupartb Kaxiaylo ¢pasy, 4To B pe3yabTaTe
TPYZA HAaMCAHHSA 4ero yrogHo — GyIb TO HayuHas CTaThs HJH
JINYHOE MHCbMO — CTAHOBHJICS MYUYHTENbHBIM.

TeMm GoJsee 3aMeuaTeNbHO M XapaKTepHO /ISl €ro BHICO-
KOro 4yBCTBa joJ/ra, urto Jles [laBugoBuu Bcerna (XoTs
HHOTJla H He cpasy) oTBeyas Ha NHCbMa TeX, KTO ofpamas-
Cs K HeMy 3a COBeTOM uaH nomomupto. («OTBeuaro ¢ 3anep-
JKKOH, OTHIOAb He NMPHHIHUNHAJIbHON, a CBI3aHHOH TOJBLKO C
TeM, 4TO 1 ¢ TPYAOM IHIUY NHCbMAa H MO3TOMY OYEHb JIOJT0
cobupaich»; H cHoBa: «H3BuHHTE 32 3amepKKy, CBI3aHHYIO
C Moell KpalfiHeH aHTHNaTHeH K OSMHCTOJASPHOMY HCKYC-
CTBY»).

B TeueHne MHOrHX JieT OH JHKTOBaJ 3TH MHCbMA MPAMO
Ha MallHHKy B cekperaprate MHcrutyTa dusnveckux mnpo6-
JIEM, pacxaxuBas o KOMHATe H TUAaTeNbHO 00AyMEIBas KdxXK-
nywo ¢pasy. Huae [Imutpuesue JlowkapeBofi, MHOTOIeTHEMY
pedepeHTy HHCTUTYTA, MBEl 065I3aHbl TE€M, UYTO KONHH 3THX
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MHCEM — XOTSl OHH ObIH «JIHYHbIE», a He «CayKeGHble» —
COXPaHMJIHUCD.

MHoro nucanoch o ToM, yTo JlaHnay Gbl1 He TOJBKO Te-
HHAJBHBIM (H3HKOM, HO H yuuTeleM no npussanuio. O6b-
ellHHeHHe B ONHOM JIHLE 3THX JBYX KauecTB B TaKOM Mac-
iiTabe BCTpeuaercd HEYaCTO B HCTOPHH HAyKH; B 3TOM OT-
HOLIEHHH NMO3BOJIHTEIbHO CPABHHUTH Jlannay ¢ ero co6CTBeH-
HBIM yuHTeneM — BeaHkHM Huabcom Bopom. Xors B ux
5MOLHOHANBLHOM O00JIHKe M CBOHCTBax xapakrepa Obuio Ma-
Jo ofliero — JOBefleHHas 10 Npeaena MArkocTb bopa ue
6bl1a MOX0XKa Ha 3KCIaHCHBHOCTb M pe3kocTh Jlanmay, —
o6IIM y HHX OblIO HeuTo ropasno GoJsee ray6okoe: a6co-
JioTHast 6eCKOMIIPOMHCCHOCTb B Hayke coueranach ¢ 1o6po-
KeJNaTeNbHOCTbIO K JIIO[AAM, TOTOBHOCTbIO NMOMOYb TOMY, KTO
HCKaJ CBOH NYTb B HaykKe, yMEHHEM PaJ0BaTbCs YYKOMY Ta-
JIaHTY H Yy>KHM HaY4YHbIM ycIexaM.

EcrectBeHHo mostoMy, uto B nepenucke Jiea JlaBugo-
BHYa 3HAUHTENbHOE MECTO 3aHHMaJIH OTBeThl MOJIOLEXKH, 06-
pamaBueficA K HeMy C BOMPOCaMH, KaK H 4YeMy YUYHTbCA.
OTH OTBEeTH He TONbKO NEMOHCTPHPYIOT KauecTBa AYIUH
JIbBa JlaBHIOBHYa, B HHUX OH MHOTOKPAaTHO BHICKa3biBaJ
CBOHM B3IJISiAbLI HAa oOy4yeHHe OyAyWHX (H3HKOB; 3TH B3rJsi-
Ibl 6YAYyT MHTEpPeCHH M HOBOMY IOKOJIEHHIO HayYyHOH MOJI0-
JeXH.

CTyneHT OXHOrO M3 MEH3eHCKHX BTy30B nuier JIbBy [da-
BHUIOBHUY O TOM, YTO MHOro TpyZxa TpaTHT 11a paGoTy B Ja-
6opaTtopun Kadenpsl (HH3HKH, Ha CaMOCTOATEJbHOE H3yye-
HHUe MaTeMaTHKY H TeopeTHuecKoi (DHU3MKH, HO TepseTcs me-
pel MHOXeCTBOM TOro, 4TO Halo 3HaTb. «Jl eue B camoM
Hayaje CBOero NMyTH, MHe MJOXO BHIHH JOPOTH, BeAyllHe
B HayKy, U i OYeHb [IpOIly MOMOYb MHe OpraHH30BaThCH,
B3fiTb NMpaBH/bHOe HampaBieHue. A momoub Bbl Morsim 6si
MHE NPOCTO ¥ OYeHb MHOTHM: eclH Gbl Bl Morsim Hamucatb
MHe NNaH, CBOEro poja NporpaMMy, 4TO MHe HYXKHO H3YYHTb
H B KAaKOH nocjaegoBaTeJbHOCTH». JleB JlaBHI0BHY OTBeyaer:
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Hoporoi toB. B.!

Bel, mo-BHIHMOMY, BCepbe3 HHTepecyeTech (H-
3HKOM, 1 MHe OB OYeHb XOTeJoch momoyb Bawm.
Ouenb xopouwio, 410 Bbl monumaere, 4to AaA
HayyHoii paGoTel BaM HyXHO MHOromy Ha-
YUHTbCS.

Urto kacaercsi Toro, ueMy Bam namo o6yuyarb-
cf, TO 3TO OYeHb CYLIECTBEHHO 3aBHCHT OT Ba-
wux 6yaymwux nia#€os. [eno B ToM, 4TO coBpe-
MeHHble (u3HKU GBIBAIOT JBYX COPTOB — TeOPeTIi-
KM H JKCepHMeHTATOphl. TeopeTHKH MHUIUYT me-
poM ¢opMynbl Ha GyMare, a 3KCIEPUMEHTATOPHI
pa6oraior ¢ npu6opamu B naboparopusx. Ecrect-
BEeHHO, YTO 3THM JBYM KaTeropusM HeoOX0AHUMO
He BIOJIHE OZHHaKoBoe oOpasoBaHHe. $SIcHO, uTO
TeopeTHYeckoe 06pa3oBaHHEe TEOPETHKOB JOJIKHO
6bITh ropasno 6ojiee MOJHBIM H TIIYGOKHM, XOT,
KOHEYHO, H 3KCIepDHUMEHTaTopaM HYXKHO 3HaTb
JIOBOJILHO MHOTO.

[TosroMy o6aymafiTe 3TOT BONPOC W HaNMHILUH-
Te MHe, KakoBbl Bamu namepenus. Torza s oxort-
HO mpuuuiio BaM cooTBeTCTBYIOLIHE NPOrpaMMBH,
nocsne u3ydeHusi KoTopeix Bhl, Kak MHe Kaxercs,
Oymere KOCTATOYHO MOATOTOBJIEHH NJA Hayasa.

C Hauny4IIHMH noxenaHusMu Bam

J.JTaunay.

Pa6ounit JI. nuwer JIsBy [daBupoBuuy: «Uepe3 Hemesto
1 yesxkatw u3 Mocksh u 6yny G6eckoreudo 6naronapeH Baw,
ecan Bul Hafizere BpeMsi [aTb MHE HECKOJbKO COBETOB
0 TOM, YTO M KaK s JOJKEeH M3Y4HTb AJfA TOTO, YTOGH CTaTh
(GH3UKOM-TEOPETHKOM, H O TOM — CTOMT JH MHe K 3TOMV
CTPEMHUTHCS... 3HAHHA MOH COOTBETCTBYIOT NPHMEPHO TpeMm
Kypcam Mexmata MI'Y, Ho MHe yxke 25 JeT, u 1 paGouHii».
[Muwer o npo6G/aeMax, KOTOphE OH NMLITAJCH PelIHTb, O TPYA-
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HOCTIX B NOHHMAaHUH OCHOB ()H3HUECKHUX TEOPHit, O TOM, KaK
oll mHITaj]Ccs OGOHTH 3TH TPYNHOCTH; YIOMHHaeT TaKXe,
UTO MJ0XO yCBaMBaeT HHOCTpaHHble A3bikH. «Ouenb mpoury
Bac, Jlep JlaBugoBu4, HaMHIIUTE MHe, MOXKaJayiicta, eCTh JH
y MeHsl HajgexJaa cTaTb (H3HUKOM. A ecau ectb, TO, KpOME
Baueii 3sHaMeHHTON IporpaMMBl U TeX COBETOB, KoTopble Bbl
noxkejaete MHe J1aTh, s npoiwy Bac coo6uiuth MHe, B Kakue
cpoku Bamra nporpamMa o6bIYHO BLINOJIHSAETCH, 4TOOH 1 MOT
elle pa3 OLEHHTb CBOH BOo3MOxHOCTH. JleB JlaBuposnu!
3Hal, Kak Aoporo ctouT Baime Bpems, u GyAy cuuTaTb Bbl-
COKOH uecThlio 1Jig cebs, ecan Bbl MHe OTBeTHTE>.
JleB JlaBujgoBHY MHUILET:

YBaxaembit ToB. JLI

ITocrapatock oTBeTuTh Ha Bamu Bompoch.

Koueuno, TpyaHo ckasaTb 3apanee, CKOJIb
BeJHKH Baun crnocoGHOCTH B 06/1aCTH TEOpeTH-
yeckoll puauku. OgHaKO He GOTH rOpuUIKH OGXKH-
raiot. §I gymaio, uTo Bbl cMoXeTe ycrneliHo pa-
6orath B 00/1aCTH TEOpPeTHUECKOH (H3HKH, €CJH
No-HacTosiuleMy XoTuTe 3Toro. OueHb BaXKHO, YTO-
6n1 3Ta pabora mpejcrasisga nas  Bac Hemoc-
pencrBeHHblii uHTepec. Coo6Gpaxenus Tmiecaa-
BHSl HHKaK HE MOTYT 3aMeHHTb pPeasibHOro HHTe-
peca.

SIcHo, uTo mpexAe Bcero Bul JOMKHBI OBJa-
JleThb KaK CJelyeT TEeXHHKOH TeopeTHYecKoH ¢u-
3uku. CaMo mo cefe 3TO He CJIHIIKOM TPYIHO,
TeM Gosee, uTo y Bac ecTb yacTh MaTteMaTHYECKO-
ro o6pasoBaHus, a MareMaTHyecKasi TeXHHKa
ecTb OCHOBa Hamiefl HayKu. 25 JieT He CJAHLIKOM
MHoOro (MHe BIBoe GoJibille, a 1 He CoGHpaIOCh
6pocathb), a TpyL paboyero, Bo BCSKOM Cayuae,
He Mor Bac HCOpTHTb.

Tonbko He crapaiiTech pellaTb HHKAKUX NpoO-
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6sem. Hano npocro paGorats, a peurenne npo6-
JeMBl NPHXOAHT caMo. TpyaHoe 3KOHOMHYECKOE
M0JIOKEHHE MOXKET, KOHEUHO, MellaTh, IIOCKOJIbKY
pa6oraTb Ha TOJNOAHBIA KEJYNOK HUJIH OYeHb YC-
TanbiM Heserko. MHOCTpaHHble $I3BIKH, YBHI, He-
o6xonumel. He 3abbiBaiiTe, 4TO 1/1 YCBOEHUsI HUX,
HECOMHEHHO, He HYXKHO OCOOBIX CHOCOGHOCTEN,
TIOCKOJIBKY aHIVIHACKHM $SI3IKOM HEIJIOXO BJjaje-
10T ¥ OYeHb TyMble aHIviMuaHe. Brl npaBu/ibHO NpH-
LM K BBIBOAY, YTO HAJO0 Meiblie AyMaTb 06 oc-
HoBax. ['1aBHOe, ueM Hazxo OBJAJETh, — 3TO TeX-
HHKOH paboThl, a MOHHMAaHHe TOHKOCTeH caMo
NPUOET NOTOM.

CymMMHpyst, MOTy CKa3aTb, 4TO TEOPETHKOM
Bbi cranere, ecnn y Bac Hacrosummii  HHTepec
H ymeHue pa6orate. [lporpammy BxiagbBaio
B 310 nucbMo. UTo Kacaercss CpokoB, TO oHU Gy-
IyT OYeHb 3aBHCETb OT TOTO, B KaKOH CTemeHH
Bul Gynere 3arpy:KeHbl ADYTMMH BewaMu, U OT
TOro, 4T0 BHl B JaHHBI MOMEHT peasibHO 3HaeTe.
Ha npakrtuke oHu BapbupoBaan OT ABYX C IOJIO-
BUHOH MecsineB y [TomepaHuyka, KOTOpHIH MOYTH
BCe 3HaJ paHbllle, KO HECKOMbKHX JIET B JPYTHX,
TOXEe XOPOLIHX CIy4asiX.

C HaWUNyUYLIHMH NOXKeNaHHSIMH

Bam Jlawpgay.

CTyZeHT OZHOTO M3 BTY30B TOXKe F'OBOPHT O CBOEM YBJe-
YeHHH TeopeTHuecKoil U3MKOH, O TOM, KaK OH MeueTcs Cpe-
0¥ MHOXKECTBa KHHT M CTaTeil, KOTOpbIe Ol MOKa MJIOXO Mo-
Humaer. PacckasbiBaer, 4TO OJHAXAbl NMPUXOIHJ Ha CEMH-
nap Jlangay B Mucruryre ¢usngeckux mnpobaem (moctym
Ha KOTOpHii Obi1 Bcerga OTKPLIT BCEM KeJaloluM), HO HH-
yero He MOHsJ, a nomoiTH K Jlanaay ne pemmics. Bor or-
Ber JIpBa JlaBunoBHua:
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Hdoporo#t ToB. P!

Ecnun Bol Bcepbe3 HHTepecyeTech TeopeTHyec-
Kol (u3uKOH, To 1 0XoTHO nmomory Bam 3aHATbCSH
3TOM, KaK MHe TOXe KaXeTcsl, yBJleKaTeJpbHOH Ha-
YKOH.

EcrecrBeHHo, uTo BBl Tepserech nepen orpom-
HOli Maccofi MaTepua/ja M He 3HaeTe, ¢ yero Ha-
yaTh. $ICHO, YTO TeOpeTHUeCKHil CceMHHAp IJs
Bac cefiyac coBeplieHHO HeMOHSTEH U Bam emie
paHo ero moceujatb. [loceisailo Bam nporpammy
«TEOpPETHYECKOTO MHHHMYyMa», KOoTopyio Bel Mo-
xeTe (ecqH XOTHTe) CAaBaTh MHE M MOHM CO-
TPYIHHKAM pa3jes 3a pasiesioM.

Haunnarte Hago ¢ MaremMartukH, KoTopasi, Kak
Bui 3naere, aB/asieTcss ocHOBOM Hauiell nayku. Co-
IepxKaHHe yKaszaHo B nporpamme. Mimeiite B BH-
Iy, 4TO TOJ 3HAHHEM MaTeMaTHKH Mbl NIOHHMaeM
He BCAiYECKHE TEOpeMbl, a YMEHHe peasibHO Ha
NpaKTHKe HHTETPHPOBAThb, pellaTb B KBajapary-
pax o6blKHOBeHHble paH(epeHHaNbHEE YpaB-
HEeHHsI U T. I.

Monu TenedoHHB TOXKe yKa3aHbl B [IPOTpaMMe.
BosiTbcsi MeHS He CTOHT — I BOBCE HE KYCaloCh.

C noxenanueM ycnexa Bam

Jl.L.Jlannmay.

Ewme onHo o6pamenne K JIeBy daBunosuuy: «Korma-to
dfiHiTefiH He OTKasaj B noMouru crynenty Huodenbny, u
MIO3TOMY fi PELINJICA HamucaThb HMeHHO Bam B Hamexne, 4TO
Bbl He oTKa)KeTe MHe B Moeli MaJeHbKoH mnpochbe. J Toxke
CTymeHT, HO noka Jjumb Il Kypca pamuoTexHuueckoro ¢a-
KyJbTeTa, HO f1 OYeHb JI06JI0 TeopeTHUecKyio ¢QHU3UKY. Bml,
BEPOSITHO, OYeHb 3aHATH, HO ecnu Yy Bac HafineTcsi HeCKoJb-
KO CBOGOIHBIX MUHYT H /151 MeHs, To 1 Bam Gyny ouenb 6ia-
ronapeH. Mue coBepllieHHO HeOOXOAMMO HMeTb TIyGOKHE
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# pasHocTopoHHMe 3HAHMA 1Mo GoablMHCTBY obsacred Te-
OpeTHYeCKON (GHU3HKH H, 3HAYHT, MO HeoOXOXUMOH AJs ITO-
ro BeiclIell MaTteMaTHKe... [Ipocrute, uto 5 Bac Gecnokoio,
HO JOJIs1 MEeHSl 3TO OueHb BaXKHO, U XOTH, MOXKET OBITh, 3TO
H He COBCeM MPHJIHYHO, HO Belb B JXH3HH, €CIH HATH TPYA-
HBHIM NyTeM, He Bceraa GbiBaeT MecTO /ISl NMPH/IHYHA». JleB
JaBunosuy orseyaer B Kanyn HoBoro roxa:

Hoporoi tos. K.

OxotHo oTBevalo Ha Baue nucemo. Bl coBep-
IIeHHO MpaBhl, CYMTafd, YTO MNJi 3aHATHH Teope-
Tnuecko#l ¢u3ukofi Bam npexpue Bcero HeoGXomu-
MO TIpHOOpecTH MO3HAaHHA B 3TO# 06JacTH.
51 oxoTHo nomory Bawm B sToM.

Kak Bbl noHsimH caMH, TEOpPETHKY B IepBYIO
rosioBy Heo6XOQMMO 3HaHHe MareMaTHkH. [1pu
3TOM HYXKHBHI He BCIKHE TEOpEMbl CYLIECTBOBAHHUS,
Ha KOTOpble TaK LIeJpHl MaTeMaTHKH, a Mare-
MaTHYecKasi TeXHHKa, TO €CTb YMeHHe pellaTh
KOHKpeTHble MaTeMaTHYeCKHe 3alauH.

51 6n1 pekomenpzoBan Bam caenyrouyio mpor-
pamMMmy o6yyenus. IIpexje Bcero HayuuThCa mpa-
BHJIBHO (M TO BO3MOXHOCTH ObiCTPO) nuddepeH-
Il1pPOBaTh, HHTErPHPOBAaTh, peliaTh OGHIKHOBEH-
Hble auddepeHunanpHble ypaBHEHHS B KBajpa-
Typax; H3yuHTe BEKTOPHBI/ aHaJH3 H TEH30PHYIO
anare6py (TO ecTb YMEHHEe ONEPHPOBATb C TeH-
30pHBIMH HHIeKcaMu). ['aBHyo poab npu 3rom
H3YYEeHHH JIOJIKEeH Urpatb He yuyeGHMK, a 3amau-
HHMK — KaKO#, He OuUeHb CYLIECTBEHHO, JHIUIb Obl
B HeM OBIJI0 JOCTATOYHO MHOTO 3aj1ay.

[Tocne storo nospounte MHe no TededoHy
(nyuwe Bcero or 9.30 mo 10.30 yrpa, xoraa
1 MOYTH BCerja IoMa, Ho MOXHO H B Jo6oe npy-
roe BpeMsi) H NpPHXOIHTe KO MHe. Sl mposk3ame-

91



Hyw Bac u nam Bam nporpammy a4 nanbHefiuie-
ro abyuenus. Ecou Bl cpagure MHe BClo 3Ty
nporpaMMmy (Ha 4TO B 3aBHCHMOCTH oOT Bawux
3HaHui U ycepaus Bam monapo6urcst onuH-nBa-
TpH roxa), To s GyAy cuurtath, 4to Brl BnosHe
HOATOTOBJEHHBl N8 HayyHo# paboThl, H mocrapa-
1ock nomMoub Bawm, ectu Brl 3axorure, ycTpouTh-
Csl B 3TOM HanpasJeHHH.

Bot u Bce. C moxenanusimu cyacrausoro Ho-
Bororona BamJlanpay.

[TockonbKy MOCKBHYH Bcerfa Morau o6paturtbes K JIbBy
JlaBH10BHUYY HENOCPeICTBEHHO, TO €CTECTBEHHO, YTO [HCb-
Ma K HeMy IJIH IJIaBHBIM 06pasoM M8 IpyrHx roponos. MHo-
THe COpallMBajd: MOXKHO JH CTaTb (HU3HKOM-TEOPETHKOM,
ofyyasicb He B CICIHAJbHOM (PU3UUECKOM HMHCTHTYTE, He
B yHuBepcuTeTe? OHH YYBCTBOBaJH ce6Gsl CTOSIIMMH Mepen
IHJIeMMOfi: NPONO/IXKATh JIH YYHTbCS B CBOEM BY3€ WJIH IIbl-
TaThCH YATH U3 Hero, YToGbl MPOZOJKATH 0o6paszoBaHue ca-
MOCTOSITeJIbHO?

OnHoMYy H3 TakKHX COMHEBAIOLIMXCH, CTYAEHTY MEeIHHCTH-
TyTa, JleB JlaBun0BHY OTBEYA:

Mnue kaxercs, uto Bul HanpacHo craBure ce-
6a nepex auaemmoi. To, uto Bbl KonuuTe men-
HHCTUTYT, BO BCAKOM ciayyae Bam npuromurcs,
M BpsAj JH yYeHHe B HHCTHUTYTe GyIeT ouenb Me-
marb Bam pa6orars. Ecin y Bac xBatur xkena-
Hust, BBl CMOXKeTe U3YUHTbH TeOpeTHUecKylo ¢usu-
Ky CaMOCTOATEJIbHO — Bellb OHa HHYEro, KpoMme
KHHT U 6yMary, He TpeGyer.

CTy#eHTy JApyroro mefHHCTHTYTa 1O aHAJOTHYHOMY MoO-
pony JleB JlaBuI0BHY mHCaJ:

To, uro Bbl crpacTHo XoTHTE 3aHHMAaTbCH

(M3HKOH, OueHb XOPOLIO, TMOCKOJbKY CTpacTHas

Ji000Bb K HayKe eCTb INepBhii 3ajor ycmexa.
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K cuacrtbio, Teopernueckas ¢usuka — Takas Ha-
yKa, [Jis H3yueHUs1 KOTOpo# npebbiBaliie B yHHBeEp-
citere coBceM He obsi3artenbiio. § moceuiao Bam
B 3TOM IIHCbME NpOrpaMMy, H3yueHHe KOTOpOii
nact Bam B oGnactu teopeTHueckod (PH3HKH 3Ha-
HHSl, JOCTAaTOUHHe JAJS JajbHeHlIel caMocTo-
ATeJIbHOK paboThl. YUTHTE, YTO OCOGEHHO BaXkKHO
BaajeHHe MaTeMaTukoil. OCHOBHble pasfe/bl Ma-
TEeMaTHKH YIOMSIHYTHL B BBOAHOM 4YacTH TMpo-
rpaMMBbl.

Ecan Brl cMoxkeTe W 3aXOTHTe, TO npHe3xail-
Te B MockBy, rae Bb cMoXere cpaBaThb MHe
H MOHM COTPYAHHKAaM pasjejbl NporpaMMel (HX
C MaTeMaTHKOH Bcero aeBsitb). Ecnm Bwl ycnew-
HO CrIpaBHTeCh C 3TOf 3ajgauell, TO s HaXelOCh,
4TO cMory momoyb Bam B Bamem ycrpofictee
Ha paboTy 1Mo TeopeTHYeCKOH (H3MKe H B TOM CJIy-
yae, ecqin Bul okowunte ne MIY, a Bcero To/b-
Ko TyJbCKUH mefaroruueCKuil HHCTHTYT.

Bor, co6cTBenHO, 1 Bce. FckpeHHe Kejaw
Bam Bcaueckux ycnexos. IToMHHTe, UTO B Hayke
caMoe riaBHOe — 3TO paboTa, a BCe OCTaJbHOE
NPHI0KHTCA.

CTpacTHYI0O yBJIEUEHHOCTb HAaYKOH, 3HTy3Ha3M, 3a KOTO-
pPHIM He CTOHT HMKAKHX MOCTOPOHHMX moOyxkieHuii, Jles [la-
BHIOBUY IieHH1 GoJibllie BCEro, U OHH HEM3MeHHO BO36yXKjaa-
JH B HEM CHMIIaTHIO H XXeJaHHe NOMOYb. TOH €ro OTBETOB,
OJIHAaKO, CTAHOBHJICA MeHee COUYBCTBEHHBIM, eC/IH H3 o6pa-
IIEeHHs K HeMYy OH He OOHapy:KHBaJ cpa3y TaKo#l yBJ/eueH-
Hoctd. Tak, BHIIYCKHHKaM UHOTOPOJHEro YHUBEpPCHTeTa, Bbl-
PasHBIUKM JXeJaHHe MOCTYNHTb Ha PaboTy B TeOpeTHYECKHH
otnen Mucruryra ¢usnueckux npobaeM, HO COOGIIABIIMM
B CBfI3H C 3THM JIHIIL O CBOEHl BO3MOXKHOCTH MOJYYHTb MOC-
KOBCKYIO nponucky, Jlep JlaBuaoBuy nucan:
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K coxanenunto, He Mory otienb o6HameKHTH
Bac. Mul Gonmcs 6paTh KOTOB B Melllke H GepeM
ce6e acCmMpPaHTOB JIMIUb [OCJAE CAAYH HMU Teope-
THYecKOf (U3MKM B BHAE TaK Ha3LBaeMore
TeopMuHHMYyMa. IIporpamMmy mpu cem npuiarato.
CnaBath MOXHO B JioGhie cpokd. Eciu Bhl yc-
NelHo mpoJesere yepes noTeHuHanbHBIA Gapbep,
TO, BEPOATHO, MOXKHO Obl1o Gbl B3siTh Bac pgaxe
6e3 MOCKOBCKO# MpPOMHCKH, NMOCKONbKY AKanemus
HayK MNpenocTaBs/sieT MHOIOPOAHHM acmupaHTaM
ob1IeXHTHE,

[Tporpama «TeopeTHuecKOro MHHHMyMa», O KOTOpOH HAET
peub BO BCeX ITHX NUCbMax, Obl1a BhepBble pazpaboTaHa
Jlannay ewie B TpHAuaTbie rofbl, BO BpeMsi €ro paGoThl
B YKpaHHCKOM (DPU3HKO-TEXHHYECKOM HHCTHTYTe B XapbKOBE,
rlie BOKPYr Hero Hayaau coGHpaTbCsi YUEHHKH H Hauyazaa
CO3/1aBaThCsl €ro LiKoJja TeoperHueckod ¢usuku. B pmanb-
HelffllleM 3Ta NMporpaMMa HempepbiBHO OGHOBJsNACh, HO Je-
)KXamnive B ee OCHOBE MeJarornueckHe MPUHLHNL OCTaBaJ/HCh
HEH3MEeHHBIMH.

Jlep JlaBnmoBHu Obln BparoM BCSIKOR IOBEPXHOCTHOCTH
N [HJETaHTH3Ma: NPHUCTYNaTh K CaMOCTOSITE/]bHOH HAay4YHOH
paboTe MOXKHO JHIIb [TOCJEe AOCTaTOYHO BCECTOPOHHErO H3Y-
YeHHsi OCHOB HaykH. B cooTBeTcTBHHU C ero riyGokuMm y6ex-
JIeHHEeM B LIEJIOCTHOCTH TEOPeTHYeCKOH (DH3HKU KaK eIHHON
HayKU C €IVHBIMH MeTOAaMH OH Tpe6oBaj OT KeJalolHux
CTaTh €ro yueHHKaMu NpeABapHTeNbHOrO OBJaleHHsI OCHOBA-
MH BCEX pasjesioB TeopeTHYecKoH (U3MKHU. DTH OCHOBH Obi-
JIX pacnpejieieHbl IO CEMH MOC/JeN0BaTeNbHEIM pasjenam
«TEOPEeTHUEeCKOr0 MHHHMyMa» (MeXaHHKa, TeOpHs MoJs,
KBaHTOBasi MeXaHHKa, CTaTHCTHuecKass (HU3nMKa, MeXaHHKA
CIVIOWHBIX Cpell, MaKPOCKONH4ecKas 3JeKTPOAMHAMHUKA,
PesNSATHBUCTCKAs KBAHTOBAS TEOPHA).

XapakrepHefilllefl yepToi HayyHOro TBOpPYECTBA CaMOro
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Jlanpay siB/asiach ero WIHPOTa, MoutH BecnpeneneHTHast No
CBoeMy MacluTaby; OHO OXBaThIBalo coGOfl BCIO TeopeTH-
4ecKylo (PH3HKY — OT THAPOLUHAMUKH JI0 KBAHTOBOA TEOPHU
nonsi. B Ham Bek Bce ycuauBamouieiics y3kofi crneunHasansa-
UMH TaKasi Pa3HOCTOPOHHOCTb CTAHOBHTCSI HCKIIOUHTEIbHBIM
ABJeHHeM; B Juue Jlanmay u3 (HU3HKM yuiesa, BO3MOXKHO,
OJMH M3 NOC/NeIHHX BeJHKHX YHHBepcaJoB. Pasymeercs, oH
He Tpe6OBaJs HH OT KOro OHITh YHHBEPCAJbHbBIM B TOH XKe
CTeleHH, B KOTOpo#l oH Obl1 caM. Ho 3Hanue Bcex pasnenos
TeopeTHuecKoii (HU3HKU — 110 KpaliHell Mepe B oObeMe Teop-
MHHMMYMa — OH CUHTas] 06s3aTeJbHLIM MM BCEX TEOPeTH-
KOB, BHe 3aBHCHMOCTH OT HX Yy3Ko# cneunasusauun. CHosa
1 CHOB@ OH NOBTOpSIET:

Ha Bawwm Bompock mo moBoiay H3ydyeHHs Te-
opeTHuYecKkoll ()H3MKH MOTY CKas3aTb TO/JbKO, 4TO
usyuntb Hago BCE ee ocHoBHble paszensl, Hpu-
yeM MOPSANOK HX M3YUEHHsl [aeTCsi UX B3aUMHOI
cBf3bl0. B KauecTBe MeTONa H3YyueHHS MOTY TOJb-
KO NOIYEepKHYTh, YTO HeOGXONMMO C&MOMY MpO-
M3BOJUTH BCE BLIYHCJEHHS, a He MPENOCTaBJATh
HX aBTOpaM yuTaeMbix Bamu kuur,

HuTtepecHo, uto B To xe BpeMs JleB JlaBHIOBHY cuuTast
MpaKTHYECKH HEBO3MOXKHBIM COBMELIEHHE B OJTHOM JIHIle NOJ-
HOLUEHHON TEeOpPeTHYECKOH M 3KCIepHUMeHTaNbHOll paboThl B
¢usuke. I'pynne cTyaeHTOB, KOTOphIe BBICKa3biBalOT MHe-
HHE O TOM, YTO HACTOAMHMHA QH3UK-TEOPETHK NOJKEH COBMe-
math B ceGe TakkKe H 3KcnepuMmenrartopa, Jles JlaBumoBuu
nucan:

Te, xoToprle cunTaloT, YTO (HIUK-TEOPETHK
coequHsieT B cebe TaKxXKe M IKCMEPHMEHTATopa,
Mo-BHIMMOMY, NpencTaBisioT cefe TeOPETHKOB
B BHAe cBepxJiofell. TeopeTHueckas M 3KCnepH-
MeHTanbHasas ¢u3NKa cefiyac HACTONbKO CHJBHO
OT/IHYAIOTCSl, YTO COEJMHHTb HX B ONHOM JIHIE
NPaKTHYeCKH HEBO3MOXKHO. ERHHCTBeHHOE wHC-
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KJIOUeHe 32 MOC/eHHe NECATHNETHsI MPEeACTaB-
ass PepMH, HO, YUHTHIBAs €ro reHHaJbHOCTb, 3TO
HCKJIOUCHHE TOJbKO IOATBEPXKAAeT IPaBHIO.
3annMasch pasHbIMH CTOpOHaMH (H3HKH, Teope-
THKM H 3KCIEPHMEHTATOphl [IOMOJHSIOT IpYT
Jpyra 1 B3aHMHO CBSI3aHbl, HO OJHH H3 HHX He
PYKOBOISIT APYTHMH.

DK3aMeH N0 TEOPMHHHMYMY Bcerga Gbl1, €CAH MOKHO
TaK BBIPA3UTbCS, AEACTBEHHBIM: TPeOOBAJHCh He BBHIBOAH!
TeX HJHN HHBbIX TeopeTHYeCKHX (hopMy., a YMeHHe NPUMEHHTb
CBOH 3HaHMS JJ/IS1 pelIeHHsl NpeasnaraBLUIMXCS KOHKPETHBIX
3anau. IlepBoe Bpemsa JleB JlaBHnoBHY caM NMpUHHMAJ BCe
3K3aMeHbl. B nanbHefinleM, Korza 4YHCIO KenaloMHX CTa-
JI0 CJAHUIKOM GOJBLIINM, 3TH 06f3aHHOCTH GBIIM pacnpelesne-
Hbl TaKXe H MeXAy ero GiauxkaHmuMu coTpyaHukamu. Ho
NepBLIfi 3K3aMeH, NepBoe 3HaKOMCTBO C KaXKJbIM HOBBIM MO-
J0JbIM yYesoBekoM JleB JlaBHIOBMY BCerga oCTaB/IA] 32
co6oii. Bctperutbca C HUM AJS 3TOTO MOT BCAKHE — Jo0CTa-
TOYHO GBLIIO MO3BOHHTb MO TeNedCHY U BLHIPA3HTh CBOE XKe-
JaHue.

Koneuno, He y BceX, KTO TPHCTYNaJa K M3YUeHHIO Teop-
MHHHMYMa, XBaTaJ/I0 Cnoco6HOCTe#l H HACTOMYHUBOCTH LJISl TO-
ro, 4To6Ll 3aKOHYHTb €ro; MHOTHe OTCTaBajM MO MNYTH.
Bcero copok Tpu ¢aMHIMH 3HAYHTCA B CIHCKE TEX, KTO 32
BpeMsi ¢ 1934 mo 1961 rox mo xoHua mpolues Yepe3 3TO HC-
nuranne (JleB JlaBunoBuy caM Bes 3ToT cnHcok). O6 3op-
¢exTUBHOCTH OTGOpa MOMXKHO CyAHTb XoTsi O 1O cie-
nywowuM GopMaNbHLIM NAHHBLIM: NeCATh H3 YHC/IA CHRABIIHX
yXe cTanu 47eHaMu AxaneMHu Hayk, a ewle IIecTHa-
AuaTh — DOKTOPaMH HaykK.

M3 npuBeneHHBLIX NMHCEM BHIHO, Kakoe 00/blIOe 3Haye-
nue Jles JlaBuIOBHMY NMpHIABaJ BAALEHHIO MaTeMaTHYECKOH
texnukoli. CTemenb 3TOro BJafeHHs NOXKHA ObITb TaKoOH,
yToGH MaTeMaTHUYeCKHe 3aTPYAHEHHS 10 BO3MOXKHOCTH He OT-
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BJieKa/MM BHHMAaHHSl TEOPCTHKAa OT ()M3MYECKHX TPYAHOCTCH
3ajlayu — N0 KpaiHed Mepe TaM, re peus HAET O CTaHAapT-
HPIX MaTeMaTHYECKHX MPHEMaX. JTO MOXKeT GbiTh JOCTHTHYTO
JIMIIb OCTAaTOYHOH TPEHHPOBKOH. MeXIy TeM ONHIT MOKa-
3bIBAET, UTO CYWIECTBYIOWHI CTHIIb IPOTPAMMbI YHHBEPCHTET-
ckoro o6pa3oBanMA (QH3MKOB uYacTo He o6ecrmeuHBaeT
Takoil TPeHHPOBKH. OUHIT NOKA3EIBAET TAKKE, UTO H3yueHHe
MaTeMaTHKH IOCJe TOT0, KakK (H3HK HAUHHAET CaMOCTOSATEe/]b-
HYIO HCCNeJ0BATeJIbCKYI0 NeSTENbHOCTb, 0KasblBAeTCH AJs
HEro CIHLIKOM «CKy4HBIM». [TosToMy nepsoe, uemy Jles [a-
BHIOBHY MOJBEPraj BCAKOI'O 3K3aMeHYIOIErocs, 610 HCMbl-
TaHHE 110 MaTeMaTHKe B ee IIPAaKTHYECKHX», BLIYHCIHTENb-
HBIX acmekTtax. TpeGoBasnoch: yMeHHe B3sThb M1060f Heompe-
NeJIeHHbIA HHTerpan (BbIpaKalOLIUACS uepe3 3/MeMeHTapHble
GyHKIHU) H pewuTs JI060e 06bIKHOBeHHOe AHddepenuras-
HOe ypaBHeHHe CTaHAApPTHOTO THMA, 3HaHHE BEKTOPHOrO
aHa/jM3a M TEH30pHOM anre6pbl; BO BTOPOH 3K3aMeH [0
MaTeMaTHKe BXOJMJIH OCHOBB! TeOPHH GOYHKUHHA KOMIJIEKCHO-
ro nepeMeHHOro (Teopust BHYeTOB, MeTon Jlammaca). Ilpen-
1oJIarasoch npH 3TOM, 4YTO TaKHe Pa3fienibl, KaK TEH30PHbIH
aHa/u3, TEOPHA IPyIN U T, 4., OyLyT U3ydeHH BMECTE C TEMH
pasjienaMHu TeopeTHYeckofi (H3UKH, TAEe OHH HaXOAAT cebe
NpHUMEeHeHHe,

Bsraanw JIbBa [laBniorHuya Ha MaTeMaTHYeCKoe 06pa-
30BaHHe (H3HKOB ¢ 6OJMbWIOA SICHOCTBIO BBICKA3aHBI HM
B OTBeT Ha Npoch0y COOGIHTL CBOe MHEHHEe O Iporpammax
Mo MaTeMaTHKe B OJHOM M3 ¢u3nyeckux By3oB. C mpucy-
lleii eMy MPAMOTOH OH NPOBOAHT MHICAb O TOM, YTO 3TH NpoO-
TpaMMbl JOJIKHBLI COCTaBAATHCS € MOJHBIM YYeTOM TpeGoBa-
Huit $u3nueckux kadenp — TeX, KTO 1O CBOEMY MOBCEIHEB-
HOMY ONBITY Hay4HOH paGoThl B (DH3HKEe 3HAET, YTO AJS 3TOM
paGoral Tpebyercsa. OH mumeT:

K coxanennio, Bamu nporpaMMer  ctpanaior
TeMH e HeJ0CTaTKaMH, KAaKHMH OOLIYHO CcTpaja-
I0T NporpaMMel MO MareMaTHKe, IpeBpalua-
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IOLIHe H3yYeHHe MaTeMaTHKH GHU3HKaMH HAMOJIOBH-
HY B YTOMHUTeNbHYI0 TpaTy BpeMeHu. Ilpu Bcei
BAXKHOCTH MaTeMaTHKH AJas (H3UKOB (H3HKH,
KaK M3BEeCTHO, HYXKJAlOTCHl B CYHMTAIOLIEH aHa/H-
THYECKOl MaTeMaTHKe; MaTeMaTHKH XKe, IO He-
NOHSITHOM MHe NPHYMHE, MOJCOBLIBAIOT HaM B Ka-
4yecTBe NMPHHYAMTEJNBHOTO acCOPTHMeHTa JIOTH-
uecKHe ynpaxcHeHHsl. B nanHo#l mporpamme 3TO
NpAMO NOAYEPKHYTO B BHAe 0CO6Oro mNpHMeya-
HHS B Hauajle nporpaMmbl. Mue Kaxercs, 4TO
JaBHO mopa ofyuaTb (U3HKOB TOMY, UYTO OHH
CaMH CYUHTAIOT HYXHBIM 1/ ce6s, a He cmacartb
HX JyILIH BONPEeKH UX COOCTBEHHOMY KeJaHHIO.
MHe He XoueTcsi AMCKYTHPOBAaTb C HOCTOMHOMN
CpeJHEeBEKOBOH CXOJIACTHKH MBIC/IbIO, UTO NMyTeM
H3yueHHs HEHYXKHbIX HM Beulel joogu O6yato Obl
HayyaloTcsl JJOTHYECKH MBICTHTD.

$l xareropmuecku cuuTalo, 4TO M3 MaTeMarH-
KH, u3yuaeMoii ¢pH3HKaMH, NOJKHB OBITb MOJ-
HOCTbIO H3THAHBH BCAKHE TeOopeMbl CYUIECTBO-
BaHHA, CIHIIKOM CTPOTHe JOKa3aTeJbCTBa H T. II.
TTostoMy s He 6YILy OTHENbHO OCTAaHABJHBATLCH
Ha MHOFOYHCJEHHbIX MyHKTax Baweit mporpam-
MBI, pE3K0 NMPOTHBOPEYAIHX 5TOH TOUYKe 3peHHS.
Crenaio TONBKO HEKOTOpHE NOMOJHHTENbHbIE 3a-
MeYaHHsl.

Bekropunlii aHa/nH3 pacnosiokeH B NMporpam-
Me MeXJIY KpPaTHbBIMH HHTerpajaMu. 5l He HMelO
4ero-a160 MPOTHB TAKOTO COYETAHHS, OLHAKO Ha-
IeloCb, YTO OHO He HIeT B yulep6 KpafiHe Heol-
XoquMoMy (opMajbHOMY 3HAHHIO (GOpPMYJ Bek-
TOPHOTO aHaJIH3a.

Ilporpamma no psimam oco6eHHO MeperpyxeHa
HEHYXXHBIMH BellaMH, B KOTOPHIX TOHYT Te
HeMHOr'He NoJIe3Hble CBeJeHHS, KOTOphle CcoBep-
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I#eHHO HeoGXOAMMO 3HATH O PAfieé U HHTerpase
Oypoe.

Kypc tak nasbiBaeMmoit MateMmaruueckoii ¢u-
3HKH 1 CuHTa/] Obl NPaBHJIbHBIM CAe/1aTh (AKYJib-
ratuBHbIM. Henb3si Tpe6GoBath 0T ¢PU3HKOB-
9KCNIEPHMEHTaTOPOB YMEHHS BJaJeThb 3THMH Be-
L{aMH.

Heo6xozumocTh B Kypce TeopuH BeposiT-
HOCTEH [IOBOJBLHO COMHHTesNbHa. ®H3HKH H 6e3
TOrO H3J1araloT TO, YTO UM HYXKHO, B Kypcax KBaH-
TOBOH MeXaHHUKH U CTAaTHCTHYECKOH (PU3UKH.

Takum ob6pasoM, si cuyHTalo, 4TO IpenomaBa-
HHe MaTeMaTHKH HYXJaeTcsl B cepbe3Hefillleil pe-
tdopme. Te, KTo BO3bMeTCS 32 3TO BaKHOE U TPYI-
HOe Jeslo, 3ac/ayXkaTr HCKpPeHHIOI 6/1arofapHocTb
KaK Yy3Ke roTOBbIX (PH3HKOB, TaK U B OCOOEHHOCTH
MHOT'OYHC/IEHHBIX OYAYLIUX MOKOJEHHUH.

I'1y60ko HHTepecysiCh B TeueHHe BCeil CBOEH KH3HH BOIM-
pocamu npenonasanus, Jlep JlaBumoBuu MeuTasn HamnucaTb
KHUTH 1o (H3HKe Ha BCeX YPOBHSIX — OT IMIKOJIbHBIX yuel-
HHKOB [0 Kypca TeopeTHUYeCcKoi (DHM3HKH AJIsl CIelHasHCTOB.
dakTHuecKH NpPH €ro KU3HU OblIM 3aKOHUYEHBI TMOYTH BCe
toma «Teopernueckoil ¢pusnku»! u nepsuie Toma «Kypca 06-
meit dusuku» 0 «PU3NKH [T BCeX»; yKe Mocje €rocmep-
TH HayaJoch H3NaHHE COCTaBJeHHOro no ero uuee «Kparko-
ro Kypca teopeTHueckoll ¢pusuku». OH CTPOHJ TaKKe MIaHbl
COCTaBJ/IeHUS] YIeOHUKOB MO MaTeMaTHKe s (HHU3HKOB, KOTO-
pble JO/XKHBEI GblIH GbITh B COOTBETCTBHH C €ro B3IVISIAaMHu
«PYKOBOJCTBOM K IEeHCTBHIO», 06YYaTb NPaKTHYECKOMY INpPH-
MEHEHHIO MaTeMaTHKH B QH3HKe.

[IpHCTYNHTh K OCYLIECTBJIEHHIO 3TOH NPOTPaMMblI OH He
ycned.

1 Hanncana B coasropcrBe ¢ E. M. Jludwnuem; B 1962 rony yao-
croeHa Jlenuuckolt npemun.—I[Ipun. ped.
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He ycnes on npHCTYnUTh W K CO3MaHUIO WIKOABHLIX yues-
HHKOB, XOTsl BCerja KHBO HHTEPECOBAJICH LIKOJIOI, OXOTHO
BLICTYNAJ mepej WKOJABHHKAMH M OTKAUKAJICA HA 11X MHCbMA.

Bor nuoHepsl oaHo#t u3 mkoa r. Tyau numyt JIbsy Jla-
BUAOBHUY: «Mubl 3HaeM, Kak MaJjo y Bac csoGonHoro Bpeme-
HH, HO BCe-TaKy HajJeeMCsl, Y4TO Bbl nafineTe HeCKOJIbKO MH-
HYT W oTBeTHTe HaM. Mbl XoueM mpoBectH cOop Ha TeMy
«O6pasoBaHne — K/1af, TPYA — KJ104 K HEMy», TaK Kak He
BCe MHOHEPH! HAILET0 KJ1acca MOHUMAIOT, 3ayeM UM HYXKHO
o6pasoBaHue. M MHOrHe M3 HHX yyaT ypOKH He CHCTEMAaTH-
YeCcKH, a TOJIbKO 4TOOKl MOJY4HTh TPOuKy. Ham ouenb Xo-
yeTcss MOMyuHTh OT Bac nucemo, Tax xak Bawu ciosa 6ynyT
oyeHb yOenuTesbHbl A/ HAIUKX mHoHepoB». JleB JlaBuno-
BUY OTBEYaer:

HJoporue pebsaral

Ouenb TpyaHo mucath 06 OUEBHIAHBIX Belax.
Brl Benb Bce caMM NpekpacHo 3Haere, yTo obpa-
30BaHHe HeoOXOAMMO B HacTosimiee BpeMsl I
Bcskoi nmpodeccun. HeobpasoBanublii  yesnoBeK
Bcerjga 6yneT yeM-To BTOPOTO COpTa.

B srtom cMBICTe MeHSI O4eHb OrOpPYHJIO, YTO BHI
HanucaJu B CBOEM IHCbMe «XOUeM» BMECTO «XO-
THM». DTO MOKa3blBaeT, YTO Bbl, peGATa, OYeHb
MaJjio yhTaeTe, TaK YTO He NMPHUBLIK/IM MO-HACTOSA-
LmeMy faxe K CBOeMYy poaHoMY s3biKy. [Toatomy
yyTaiTe no6GoJbllle — Beb 3TO TaK HHTEPeCHO —
I NOMHHTE, YTo 06pa3oBaHue BaM HYXXHO He JJs
LIKOJIB, @ AJs1 caMHuX cebs U 4To 6HTb 06paso-
BaHHBIM COBCEM He CKYYHO, a Hao6OpOT — HHTe-
pecHo.

C HaunyywnMu NoXKeJaHHIMH

J. Jlaunpay.

Jlee IlaBUIOBHY OTBeuas M TeM, K COXAaJ/EHHIO, BCe elle
MHOTOUHCJIEHHBIM JIIOASM, KOTOpble CYHTAIOT BO3MOXHLIM
ccBeplIaTh NepeBOPOTHl B HayKe (B TOM 4HCJe ONMpOBeprartb
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TEOPHIO OTHOCHTENBHOCTH), HEe HMes AJIsi 3TOr0 HHKaKHX MaH-
biXx. B takux cnyuasx, ognako, JleB JlaBumoBuy He cuMTal
HYXKHBIM NpOsIBAsATH Kakoe-A1H6O COYYBCTBHE H HE OYeHb
CTeCHslJICS B BeIOOpe BbIpakeHHil cBoero HeopoGpennsi. Bor
HECKOJIbKO TaKHX ero OTBEeTOB:

HonxeH ckaszath, uto Bama pykonuch sumie-
Ha Bcakoro uHtepeca. CoBpeMeHnHas ¢u3nkKa —
3TO OrPOMHAasl HayKa, OCHOBBIBAIOILASICA MpEeXIe
BCEero Ha 6OJIbIIOM KOJIHYECTBe 3KCIepHMeHTaJlb-
HBIX (akToB. BBl IBHO C 3TOH HayKo#l MmOYTH BOB-
ce He 3HAKOMBbI M NbITaeTecb OGBSICHUTb MJI0XO
u3BecTHole Bam ¢u3uueckne siBneHus Geccomep-
XKaTeJbHBIMH GpasaMu. SICHO, 4TO 3TO HH K ye-
My npHBecTH He MoxeT. Eciii Bbl cepbesHo nHTe-
pecyeTecb GH3HMKOH, TO BaM ciaenyer He 3aHu-
MaTbCs OTKPBITHSIMH, a NpexJe BCero XOTb He-
MHOTO O6y4YHTbCS MPEeLMeTy.

CoBpeMenHasi u3HKa — CJOXKHAsT U TPyAHAsS
Hayka, W JJIs TOro, 4to6bl clenaTb B Hel 4TO-
HUOYIb, HY2KHO 3HATb OueHb MHoroe. Tem Gosee
3HaHUA HeOGXOAHMBI JJIsi TOrO, YTOOB! BHIABHHYTH
kakne-1160 HoBbie upen. M3 Bawmero nucema
OueBHAIHO, uTo Bamu cBenenus no ¢usuke Kpai-
He orpaHuyeHHbl. To, uro Bl Ha3bIBaeTe HOBHIMH
HAesIMH, €CTh MPOCTO JiemeT MaJorpaMoTHOro ye-
JIOBeKa, HanmogoOue TOro, Kak ecaud Gbl INpHIIeN
K BaM uenoBek, HUKOrJa He BHJCBIUHH 3JIEKTpH-
YyeCKMX MAaIIWH, H cTaj Gbl BHIABHIaTh HOBbIE HIEH
B 3toit o6s1actd. Ectu Bhl Bcepbes HHTepecyeTech
¢u3uKoN, TO mpexjae BCero 3afMHTeCh H3yueHHU-
eM 370l Hayku. Uepes HekoTopoe BpeMs Bawm ca-
MOMY CTaHeT CMEILHO YHTATh TY 4eNyXy, KOTOPYIO
Bul HaneuaraJiin Ha MaLIHHKe,
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Brickasbizaembiée Bamu cool6paxenns, K ¢0-
JKaJIeHHIO, B BhICILIEH CTeNeHH Hejenbl. Dblio Gl
Jaxe TPyaHO OOBACHHTb, B UeM 3aKJI0YaloTcHd
omnu6ke B Bamewm nucbme. Panu Gora, mpexne
uyeM paccyxnatb o Bcenennoft, npuobperure
XOTh CaMYIO 3JIeMeHTapHYIO hH3HUECKYIO rPaMoT-
HOCTb, @ TO BBl To/IbKO cTaBHTe ceOsi B CMeLIHOE
NOJIOXKEHHE,

Bamin 3aMeTkH COCTOAT M3 HaWBHOCTeH, He
NpPeACTaB/ISIOIAX KaKoro-nu6o uHTepeca. JICHO,
410 ecad Brl xorute paboTaTh B 3TOM HampasJe-
HuH, To BaM pada storo Hano mpeaBapuTebHO
npojenaTh HeManyiwo paboTy — MO3HAKOMHUTBCSA
¢ npegMeroM. Benb Bpsig sin Bol csinere 3a pynb
aBTOMOOHJISI, HEe yMesi ynpaB/sith. A ¢u3uKa HH-
YyeM He JIerye.

Aty Kpatkylo nogbopky u3 nucem JIbBa JlaBupoBuua
YMECTHO 3aKOHYHUTb ellle OJHHM ero BbICKa3biBaHHEM O CTH-
MyJaax paGothl Hacrosiulero yueHoro. Ilpusnauue pesynbra-
TOB €ro paGoThbl B TOH HJ/IM MHOH CTeleHH BaXKHO I/ BCSKO-
TO YY4€HOT0; OHO ObIIO CYlIeCTBEHHO, KOHeuHo, U Aias JIpBa
JasupoBuua. Ho Bce e HECOMHEHHO, 4TO /151 HEro CaMoro
BHYTPEHHHM CTHMYJIOM K pabore ObLIO He CTpeMJIeHHe K c1a-
Be, a HEHCTOIIHMOe JIIOOOMBITCTBO, HEHCTOLMMAas CTPacTb
K MO3HAHUIO MPHPOALL. Taxylo CTpacTb OH B NIEPBYIO ouepesib
uenns u B gpyrux. ITo aToil e npHyrHe OH BCETAa OCYXKAal
cTpeMJ/IeHHe paboTaTh TOJNbKO HAM «BaXKHBIMU» Npo6JieMaMHu:

Bel chnpamnBaere, 4eM 3aHHMAaTbCsl B CMBICHE
TOTO, KaKue pasfenbl TeopeTHueCKOl PHU3HKH HaH-
G6osnee BaxHbl. [lonKeH cKasaTh, 4TO s CYHTAIO
TaKylo MOCTaHOBKY Bonpoca Hesenoii. Hago o6na-
aTh JOBOJIBHO AHEKIOTHYECKON HEeCKPOMHOCTBIO
JJIS1 TOTO, yTOGBbl CUMTATh HOCTOHHBIMH I/ cebs
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TOJMIBKO «CaMble BaXKHbie» «BONpocH Haykm. [Ilo-
MOeMy, BCAKHH (DU3HMK JOJIKEH 3aHHMAaThC TeM,
4TO ero GoJblle BCErO HHTEPECyeT, a He HCXOAMTb
B CBOell HayyHOH paboTe H3 cooGpaxKeHHH TIIe-
cnaBHsl. 3aBeJIOMO He C/IellyeT 3aHHMAaTbCsl TOJIb-
KO BONpOCaMH, Hepa3yMHO NOCTAaBJEHHBIMH H NO-
3TOMY JIHLIEHHbIMH HayYHOTO HHTepeca.

Huxorza He ciepyer paboraTh paid NOCTOPOHHHX Iie-
Jeil, paiH claBbl, pafil TOro, 4TOObl CAeNlaTh BETHKOE OT-
KpbiTHe, — TaK BCE paBHO HHYero He MOJy4YHTCS. DTy mpo-
cTyio HCTHHY JleB JlaBHIOBHY HHKOIZa He YmycKaja Cjydas
NOBTOPSTD.

Ynen-koppecnougent AH CCCP E. M. JIMOIUIHLL

® | «Ecnu yueHble Bcero mupa...»

DTOT MaleHbKHH ouepK GbL1 HAmH-
caH u ony6saukoBaH B uioje 1962 roga. 1 3uan JIbBa Ia-
BuIOBHYa JlaHZay ¢ MOHMX CTYAEHYEeCKHX JeT, MHOTOKPaTHO
BCTpeyascad ¢ HHUM IOC/Te BOHHBI, H, MOXET ObITh, 1103TOMY
MHe KaK JIHTepaTopy Bbllajia Ha JOJIO HeBecesas yaaya —
OLITh HEMOCPeNCTBEHHLIM CBHJIETENeM YIMBHTEJIbHBIX COGbI-
THH, OMHCAaHHBIX HHXKe. DTOT OYEPK CTPOro JNOKyMeHTaJjed
M HOCHT BCe YepThl Ta3eTHOH KOPPEeCHOHIEHIUH «C TOJs
6osi». [ToTOMy-TO MHe He XOTeJOCb BHOCHTb HHYEr0 HOBOTO
B €r0 TeKCT, COXpaHUB aTMoc(epy TPeBOTH M HaLeXAbl, KO-
Topast GblJla XapaKTepHa JJI51 TeX TPardueCKux ITHeil.

..Cayunnocs 3T0 B camom Hauvase 1962 roza. B Bockpe-
ceHbe, 7 siHBaps, B 11.30 yrpa npouscwio Hecuactbe. OHO
MPOH3OILJIO HA OpOre, Beyllel B ropol sAepHOA GHIUKH —
B 3HaMeHnutyio Jy6Hy. Hukro He 6n1 BuHOBAT... CKBepHeii-
mwas noropa. Fomonenuna. JleBouka nepeGerasna mopory, To-
pomsicb K aBTOGYCHO# OCTaHOBKe. JIerkoBo#i MamiuHe NpH-
1I10Ch Pe3Ko 3aTOPMO3HTb, H €e 3aHecno. OHAa okasanach
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Ha NYTH BCTPEUYHOTO TPY30BHKA. YKe HHUYTO HE MOIJIO Tpe-
notBpatuth ynap. Ou npuuencs c6oky. H Bcio ero cuay
HCIBITAJ TOT, KTO CHJeJ Ha 3aJlHeM CHIeHbe ClpaBa.

dt1o Ob1 akaneMux Jlanmay. JleB dasumoBuu Jlaunay,
HIH npocTo — Jlay, KaK Ha MpPOTSXKEeHHH TPHALATH C JIHIL-
HHM JIeT Ha3bIBalOT ero B cBoel cpefe ¢usukn. Karactpodst
GecCMBICTIEHHBl U XeCTOKH, HO HEUacTo OHM GLIBAIOT TakK
nopuepkHyto Tparunudsl. KepTBoi#l cienoro ciayuasi crasd
ues0BeK, BCIO KH3Hb IIHPOKO OTKPLITHIMH IV1a3aMH CMOTpEB-
Wwni# Ha Mup npuponsl. Be3 cosHaHus Jexan uesoBek, Bcs
JKU3HEeATeJbHOCTh KOTOPOTO Obijia BOMJIOLIEHHOE CO3HAHHUE.
«Jlanmay 6e3 CO3HaHHfA!»— 3TO cOYeTaHHe CJOB 3BYydaJjo
IPOTHBOECTECTBEHHO.

Kapera «CKOpofi OMOIIN» JOCTaBHJa €ro B GaHXKadmyo
Goapuuny — 50-10 GoabHuuy TumupsizeBckoro paiiona Mo-
ckBbl. JIndT MOAHAT HOCHJIKH HA WIEeCTOH 3TaX — B KJAHHHU-
Ky TpaBmartoJjoruu LleHTpasbHOro MHCTHTYTa yCOBEpLIEHCT-
BoBaHus Bpauei. Hapm TesnoM, KasaBmuMcs Ge3HALEXHO
6e3KH3HEHHBIM, CKJIOHMJIACh HeXypHbili Bpau Jlugus HBa-
HosHa [Tanuenko. Y ¢ aToli MUHYTH H3uaJsach ylHBHTENbHAS,
Ge3 mpeyBeJuueHHi repoHyeckas O6opb6a HalINX MeJHKOB
3a BocKpellleHHe Jlannay.

Ja npocTHTC MHe HeBecejas HIpa CJOB, HO BOCKpe-
ceHbe — He JIyUIIn# AeHb 1151 Hauajsa 60pbObl 3a BOCKpellle-
HHe uenoBeka. OTIBIXAIOT HHCTHTYTHI, OTALIXAIOT Te, Ubs
HeMelJ/leHHasi IOMOLIb TOJMBKO U MoxXeT cnactd. K cuactoio,
B TOT BOCKDECHbIHl JeHb 7 SHBaps PYKOBOAHTE/b KIHHHUKH
TpaBMaToJioruu npodeccop Banentun Asekcanaposuu ITo-
JSIKOB HaBelas GOJIbHYI0, KOTOPYIO ONMepHpOBasn HaKaHyHe.
On roryac mpHGLLT MO BLI3OBY AeXypHoro Bpaua. M Haua-
JINCh MepBble HeoGXOAHMble NeACTBHS HA MOJE 3TOrO HepaB-
HOTO 60s CO CMepTbiO: TNPOTHBOIIOKOBblE MEpPONPHSTHA
H BBeJIeHHe BceX NpodHIaKTHUECKHX CHIBOPOTOK.

Tem BpeMeHeM Tene(OHHBII 3BOHOK H3 OOJBHHUB Yxe
NoJHAA Ha HOrd Koster u gapyseit Jlanmay mo Huctutyry
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(usuyecknx npobaem Arxagemun Hayk CCCP, C Huxkonnnoit
ropel MuaJjicsi B MockBy 1a Matuuiie akageMux [lerp Jleonu-
nosuu Kanuua. Ilawn posvicku npogeccopa Esrenuss Mu-
xafioBuya Jludwuuna — GauxKaiimero gpyra u coaBTopa
Jlangay no mnororoMHoMy Kypcy «Teopernueckoit (pH3UKH».
Taxk 6b11 OTKpPHIT B 60pb6e CO CMCPTBIO BTOPOH (DPOHT.

HeficTBuTesbHbIl uleH AxageMHH MeIHIMHCKHX HAyK,
u3BecTHH#i HeBponartosior Huxosnaii MBanoBuu I'pauiedxos
Obl1 NOCTaBJeH BO IJlaBe TeX, KOMY NpEeACTOAIO0 CNAcTH
Jlanpay. B yernipe yaca AHSl COCTOSIICS MePBLIA KOHCHIHYM
TPHYMBHpaTa CHELHaJHCTOB, CTaBIUErc C 3TOH MHHYTHI Oec-
cMeHHBIM: K ['pamenkoBy u [losisikoBy npHCOeIHHHIICS ONBIT-
Hefimui Hefipoxupypr npodeccop I'puropuit ITaBnosuy Kop-
HAHCKHH,

KoucunuyMm nocraBus xecrouafilunii B cBocil Gecnouian-
HOCTH AuaruHo3. 1o 6uiin 12 nyHkroB. Kawxawii mMor ciay-
XKHUTb JOCTAaTOYHBLIM OCHOBAHHEM JJIsl XYALUEr0o M3 NPOrHo-
30B. JloBO/IbHO CKa3aTb, YTO B ILECTH NYHKTaX Mepeducss-
Jocb 11 nepesoMoB, u cpegH HUX — NepeJOM OCHOBAHHS
yepena u cemu pebGep. Hemapom oaus TepaneBT gan 3ak.io-
yeHHe: «TpaBMbl HeCOBMECTHMbI C KH3HbIO». A 3aTeM —
JleHb 3a JHEeM — CTaJi HabpachiBaTbCs OCJNOXHEHHs: pac-
CTPOHCTBO  AbIXaHHSA, HapylleHHe CepJeYHO-COCYAHCTOM
IesaTe/bHOCTH, NoYeyHast HeZOCTaTOYHOCTb, TPABMAaTHUECKOE
BOCIaJIeHHe JIeTKHUX, Nepellefiiiee B ABYCTOPOHHIOI GPOHXO-
MHEBMOHHIO, Nape3 KHIIe4yHHKa... «§I MHoroe BHJes 3a ABa-
ILaTh JeT Moeil MPaKTHKH, HO TAKOTO OCJ0XHEHHOTO ciayyas
TpaBM enle He BcTpeyad. To, uro Jay XuBeT TpH Helenu, —
yXe caMo mo cebe uyno!»— ckasan Hwukosali IHBanoBuu
['pauenkos 1 ¢eBpans.

1 cnpocua: Beensiet sin 3TO 4yno Hamexaw? W I'pamen-
koB, 1 Kopusiuckuit, u IloaskoB, u TepamneBT npodeccop
A. M. JlaMup yK/JIOHHIHCb OT NPSIMOTO YTBEPAHTEIbHOrO OT-
pera. Ho 310 6Bl He mecCMMH3M, a OCTOPOXKHOCTb. MoxeTr
ObiTh, HEMHOXKO CyeBepHasi OCTOPOXHOCTb moGenuTesnef,
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3HAIOIHUX, UTO BPar elle He OKOHYaTeJabHO caomieH. Ho Gbl-
JIO BHAINO — OHH XKHJH HajeXAo# Ha 6iaronosyuHbiil Hc-
Xxoj1, ouu Bepuan B Hero. M 3nanu: y uux Gbutu AJsl 3TOro
cepbesHeiiuine ocHoBaHus. [TosoxeHne ocTaBasoCh 4pe3Bbl-
YaHHO TSIXKEJIBIM, HO B eXXeJHeBHbIX GOJbHHYHBIX KOMMIOHHKE
BO3HHKJIH CJI0Ba, KOTOPHIX He GbLJIO B SIHBape: «HOPMaJH30-
BaJIOCb», <YJYYLIHJIOCh», «BOCCTaHaBAKBaeTca». [locreneH-
HO CTa/lH HCIPABHBI NMYJbC H KPOBSIHOE HaBJIeHHe, HadaslH
CXOIHTb Ha HeT caMble CTpalliHbie OCJOXKHEHHs, HHOrLa
BAPYT MOSABJSIHCh NPOGJECKH CO3HAHHUS...

Yxke B MapTe XKH3Hb OKa3ajach cuibHee TpaBM. H crano
H3BECTHO, YTO MO3r JlaHZay He NMOJYYHJ JIOKaJbHBIX TOB-
pexJeHuii!

A uyno? Uyno B camom gmene mpousounio. I[Ipousomio
H TPOHUCXOZHMJO KaXKIOAHEBHO, €XEHOLHO, HOMHMHYTHO Ha
NPOTSAXKEHUH noayroaa. to yyno GecnpHMepHOi CaMOOTBep-
JKeHHOCTH Bpayei, MececTep H TEXHHKOB.

— Bbt He momkHbl 3a6biTh Hellpoxupypra us Hucrury-
ta umenn Bypneuko Cepres Hukonaesnua ®egopoBa. 1o
OH HeoTJNyuHO BoixaxkusaeT Jlay. M He 3a6yabTe pacckasathb
o Bpauax 50-it GOMbHHIL, KOTOPHIE TOXE M03a6hlLIH, YTO Ta-
Koe OTHbIX M coH. M oTmaiite mosmkHoe BpauaMm, 3aBgRy-
IouyM cefiuac HCKycCTBeHHbIM abixanweM Ilay. — Tak roso-
pusu MHe GHU3HUKH M B sIHBape, H B ¢eBpaje, U B MapTe.
Y cnewmnnn no6aBuThb:

— A MHOrouucjeHHble KOHCYJIbTaHThI-CllenHaaUuCThl! Bol-
J10 Gbl HeCNpaBeAJIUBOCTbIO, ecd GW Bbl He CKa3aJjH HH CJI0-
Ba o Hefipoxupypre M. M. Hprepe, xoropniii Bmecte ¢ Kop-
HSAHCKHUM Jesajl B OLMH H3 CaMBIX TSXKHUX IHeH omepamuio
Hay, n o uemickoM npodeccope 3neHeke Kynue, mnpuneres-
mwem Torga us Ilparu. BenoMHHTe O KOHCYJMbTAaUUSIX Hefipo-
xupypra B. I'. EropoBa u weBponarosora M. 10. Pannonopra.
A rpnaBa pecnuparopHoro uentpa HHcruTyTa HeBposoOruH
JI. M. TlonmoBa! A 3uatok antu6uotukos 3. B. Epmonbena!l
A kapauoanor B. I'. ITonos!
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Ho TouHo Takue e c/j10Ba ropopunu Bpadd o ¢u3UKaX.
U Toxe nepeuncnasyiu 3BaHus, GaMHUIHH, HHHIHAJBL.

C nepBoro mHst HavyaJCsl MX MOABHI ToBapuuiectsa. [pe-
BOCXOAHBIE yueHble, OJHAKO HHYEro He CMHIC/AsLNe B MeIH-
LKHe, aKaJeMHKH, 4IeHb-KODPECIOHAEHTb], JOKTOpa, KaHIH-
IaThl, JIOAY OZHOrO NOKONEHHS C MATHAECATHYETHIPEeXJeT-
HuM JlaHgay, U ero y4eHHKH, M COBCEM MOJIOAbIe YYEHHKH
€ro Y4eHHKOB, BCe OHM B3slJIH Ha cefs JOGPOBOJNBHO POJIH
KypbepoB, BoJHTelell MalIUH, IOCPeIHHKOB, CHaGKeHLEB,
ceKperapeil, IeXYpHbIX, HaKOHel HOCHJIbIIHKOB H YepHOpa-
6ounx. Mx cruxuiino BosHukmu# mra6 obocHoBaslcs B Ka-
6uHeTe rsaBHOro Bpaya 50-if GOJBHHLBI B CTaJ KPYIJIOCYTOY-
HBIM OPTaHH3aLHOHHLIM LEHTPOM N0 6e3yCIOBHOMY H CBepX-
CPOYHOMY HCIOJIHEHHIO BCeX BeJIeHHH JleyalluX Bpaved.

87 TeOpeTHKOB U KCNEPHUMEHTAaTOPOB CTANIH YYacTHHKa-
MM 3TOrO0 AOOPOBOJILHOrO CHACATEIbHOIO COLPYIKECTBA.
IMosBumach andaBuTHAs KHHra ¢ TeJedOHaMH H ajipecaMu
BCEX M BCH — JIMI M yupeK[eHHH, CBA3b C KOTOPLIMH MOIJIa
notpe6oBarbcsi B Ji00yio MuHyTy. Tam 3amncano 223 rene-
¢ounbix Homepa! pyrue GosbHuubl, aBTO6a3bl, a3poapo-
MBI, TAMOXKHH, aNTeKH, MHHHCTEPCTBA, MeCTa BO3MOXKHOTO
npeGbiBaHys Bpayeii-KOHCYIbTaHTOB...

B camble Tparuueckue AHH, KOTAAa Kasanaoch, uto «Ilay
yMHpaeT»,— a TakuX JHeH ObLIO 0 MeHblleH Mepe 4eThl-
pe,—y BXOZAa B CEMHITaKHLIH KOPNyc OOJbHHIB HEXYypH-
Ja0 8—10 mMamuH. B 1HeBHHKe 1€XYDCTB 3aNHCH:

«Auemra!l Houblo monnepKuBath CBA3b ¢ PsiGOBBIMY,

«[Ipu mo6Goit TpeBore B mepByl0 ouepeib BhI3LiBaTh Pe-
noposalll»

«B 4.30 — ceexue siinalll»

«B3sitb [TonoBy, rae O6bl oHa HU Gbl1al»

Korna ot MallMHBl HCKYCCTBEHHOTO ABIXaHUS 3aBHCEJO
BCe, OJMH TEOPETHK NPEeNJIOKUI HeMeNJeHHO H3TOTOBHTH ee
B macrepckux HMucruryra ¢usuueckux mpobsem. Dto Gbu10
He HYXHO H HAUBHO, HO KaK YAMBHTENbHO IO J[IBHXKEHHIO
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nymu! ®usuku pocrasuian mamuny u3 Hucruryra mo usy-
YeHHIO MOJTHOMHUENHTA H MPHHECIH ee Ha pPyKaX B manaary, rae
3ajgpixancs Jlanpay.

Bcero ne pacckasath. Kak He mepeuyuc/iNTb UMeH BceX
repoeB 3Toro BToporo ¢ponra. Cpenyn HUX ObIH enBa JiU HE
BCe yueHHKH JlaHmay — OT aKaJZeMHKOB [0 AaCIHPaHTOB.

Ato Gu0 Hacrosiee GpatcTBo usukoB. «Ecan ¢ day
Bce GyleT B NMOPsAKe, TYT MOJOBHHA 3aCJYr Ballla», — roBO-
pus FpameHkoB ¢u3nKaM moc/ie NepBOro ONTHMHUCTHYECKOTO
koHcuanyma. Ilosxe on ckaszan: «3a BCIO CBOWO HOJTYIO
NPAKTHKY TAKOTO TOBapHIIECTBA f TOXKe HHKOrAa He Buues!»

Axanemuk Kanuua xak-to 3aMerus:

— Bce 310 HanomMuHaet 6aropoaHbl GUABM, KOTOPbIH
HYXKHO 6bl10 Gl Ha3BaTb «Ecsiu yueHble Bcero Mupa...»

OH uMmes B BHAY TO, O 4eM 3JecCh elle He OBLIO CKa3aHo,
HO O 4YeM He/lb3fi yMOJYaTh. DTO CHOBAa BC3BpallaeT Hac
K HayaJay HCTOPHH.

Heub HecuacTbsi. [lepBrifi KoHCHIHYM. ¥Yrposa oOTeka
mosra. [Ipumensiiorcss Bce o6biuHbie Mepel. Ho BosHukaer
Hjes — ucnpo6oBaTh CHelHaJbHBLIH npenapat, KOTOPHBILl
MOXKHO H0cTaTh B UeX0C/OBaKHH H AHIVIMH.

Kanuna neMmeIJIeHHO TOCHIIAeT TPH TejerpaMMbl CTa-
PbIM pY3bsIM-YUEHBIM: H3BeCTHOMY (Hu3HKYy DBiekketry —
B JIOHMOH; acCHCTeHTY 3HaMeHHTOro Jlan:kKeBeHa, dpaHiy-
3y Bbukapy — B Ilapux; cembe Hunnca Bopa — B Konenra-
red. Kanuua He agpecoBasicst K camomy bopy, 4to6ri He orop-
YHTh NeYyaJbHbIM U3BECTHEM CeMHIeCSTHCeMUJEeTHEero CTapu-
Ka — yunurenas Jlangay. Ho Ha caenyoumit neHp npuiia ot
HEro KOpOTKasl TejerpaMma C COOGIIeHHeM O BBICBLIIKE Jie-
kapcrBa. OJlHaKO HHKTO He 3HaJl TOYHO, KaK OHO Ha3biBaeTcH,
u Bop npucnan ue cosceM To, yro HyxkHo. A Bukap nosso-
uua B [Ipary cBoeMy 3HaKOMOMY MO MeXIYHapOAHOMY CO-
103y Hayunbix paborHukoB Hemeny. Hemeu cBssasncsa ¢ aka-
nemukom Illopmom, u Illopm mocnan Heo6XomuMbifi mpema-
par. -
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Ho eme panbile nomows npumia u3 Auranu. [Ipasaa,
tenerpamma Kamnuibl He 3acrana Baekkera B Jlonpoune. On-
Hako ee Toruac nepeciaanu Ixxony Kokpodry, Brpalouemycs
aTOMHHKY AHriuu, ¥ TOT 6e3 npoMeAJsIeHHH CTasx NpennpH-
HMMaTb BCe, 4TO HyxkHO. A TeM BpemeHeM Esrennit JIudmuu
MO3BOHHJ OKCc(OpICKOMY HayunoMy Hagartemo Maxkcses-
JIy — Hallemy Apyry, u3faBuieMy B AHIJIHM BCIO MHOrOTOM-
uyw «Teopernueckyo ¢pH3uky» Jlannay u Jlndmuna. Ycunus
Kokpodra u MakcBeana COEAMHH/INCh, M Ha CHAEAYIOLLI]
nenb TY-104 Gbi1 3amepxan Ha yac B asponopty JIoH[0Ha,
Aa6bl ycreTh 3aXBaTHTh MOCHUIKH A1 MOCKBBEI ¢ KOPOTKHM
agpecoM — «MmucTepy Jlanzay».

MaxcBesn caM GblT B 6eie: €ro ChiH yKe HEeCKOJIbKO NHed
JexaJ 6e3 CO3HaHHSA TOXKe NocJe aBTOMOOH/ILHOH KaTacTpo-
¢, OH Ha TOPHKOM ONBITE 3HAJ, 4TO MOoToM Jlannay nosano-
6saTcs eute H ocoGble aHTHOHOTHKHM. M B mocnenyomue auu Ha
lllepemeTbeBCKHE a3pPOAPOM CTAJH NPHXOLUTb TOCHUIKH
c sekapctBaMu u3 beabrun, uz Coennnennsix llratos, us
xpyrux crpas... [Tpodeccop SikoB CMOponHHCKHA cTal Kyph-
epoM Mexnay 50-i Gosmbuuueli u lllepemerbeBoM: nusIOTH Ha-
KX  CaMOJIETOB TNPOSIBISIIM  HCTHHHYIO 4YeJOBEUHOCTb,
0 KOTOpO# C BOCXHILEHHEM rOBOpUJ MHe akaneMHuk Kanwuua.

OnHako B JefiCTBHTe/NbHOCTH cmacja JlaHaay ot cmep-
TEJIbHO OMACHOTrO OTeKa B NepBHIH JeHb aMmysa npenapara,
KOTOpYIO pasbickal akaneMHK Biamumup AsekcaHaposiiy
Aureabrapar. On u akagemuk Huxonait Hukonaesuu Ceme-
HOB pelIMIH ellle B BOCKPeceHbe 7 AHBaps NMPEANpUHATb Mo-
NBITKH HEMeJJIeHHO CHHTe3UpOBaTb NpenapaT H CTepHJH-
30BaTh €ro, HO, K CYaCThio, BbIXon Obl1 Haiinen GoJee npo-
CTOM: YYeHUKH DHreJbrapATa Halll¥ rOTOBYIO amnyay B Jle-
uunrpage. OHa nonaja B PyKH Bpauefl paHblle MakcBeJ-
JIOBCKOH.

To, uto paccka3aHO Bhillle, OTHOCHTCS K TepBOMY, caMmo-
My TPYIHOMY 3Tamy 3TOH Tparudeckoi H NPEXpacHoH 3mo-
neu. IToToM GbLT MeXIyHAapOXHBIA KOHCHJIHMYM BO IJlaBe cO
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crapefiinM Heipoxupyprom Ilendunmom. Brita Gecconnas
BaxTa Bpayed M cecTep JApYroro JeyeGHOr0 yupeKIeHHs —
Hucturyra Helipoxupyprun uMeHu Bypaenko. Beut u mpo-
J0JIKAeTCsl epPHOJ, BBI3LOPOBJIEHHS BOCKPECILETO...

Ceronnsi yxKe TpyIHO YCTaHOBHTb, B KaKO# CUaCT/IHBBI
JleHb B cjoBape Bpauell M (PU3HKOB IPOYHO IOCEIHJIOCH Be-
aukoe cjaoBo — Hanexna. BaxHo H 3aMeyaTesqbHO OLHO —
OHa cOblIaCh.

Ha stonm xoHuanace Most Koppecnonenuus. Ceifuac Hyx-
HO NpH6aBHTh K HEl HEeCKOJIbKO CJIOB.

Ha, nanexnaa cooliach. Jlanpay 6bl1 BO3BpalleH K XKH3-
uu. On npoxus euwe wectb aeT. OnaKo NepexuTas UM Ka-
TacTpoga He npounaa GeccaefHo: K TBOpYecKoH paGore pu3H-
Ka-TeOpeTHKa M IVIaBbl CBOEH LIKOJIBI OH YXKe BEPHYTbCS He
cMor. B Te TpynHble rojpl ero BBIAAIOLIMECS JOCTHKEHHS
NpefLIeCTBOBaBINeH NOPBEl ObLTH OTMeYeHHl NPHCYKIEHHEM
emy Jlennncko# u HoGenesckoii npeMui.

IMamstb 0 HeM xknBa. M Henpexonsma.

O. C. JAHHH
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