3A CHOMbHO —
BOKPYT WAPHKA. .
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A. MALLKEBMY, xanamaar (u3MKO-MaTeMaTHYECKHX HayK

abora A. diinwreiina «K sonpocy 06 anexTpoauHamuke

ABMKYWMXCA Ten» Gbina onybnukosaxa B 1905 roay, 6o-

nee 60 ner tomy Hazap. lMocne atoro cneunansHas Teopus

OTHOCMTE@NBHOCTH M3Nnaranacb ThiCAYEMM AaBTOPOB B pas-

HIX CTPaHax, NpuYem 3TO M3NOMeHMe npeanonaranc
WAHPOKMI CNEKTP uuTaTenei — OT CNeunanucToB-hM3UKOB AO
AOMAWHNX XO3REK.

Teopus BbIAEPIKANA MCNBLITAHMA BPEMEHEM, M Ce/HYac HaKONAeH
OFPOMHbIM IKCNEPUMEHTaNbHLIA MaTepHas, KOTOPLIA ee NOATBep-
WAAET C BLICOKOW CTENEeHbIO TOUHOCTH, '

Tem He MeHee [0 Cux NOP NOABNAIOTCA Onposeprareny Teo-
pumn. CnekTp onposeprareneil Toxe AOCTATOYHO LIMPOKMA.

MoueMy Yy TEOPMM OTHOCMTENLHOCTM Takas CTpaHHas cyas6al
Mouemy He onposeprailoT mexaHWky HeloToHa unu anexTpoAuHa-
MuKy Makcsenna? Moxer 6bith, npuuMHa Kpoetcs BO BpemeHn?
HeRapom O@MH COBPEMEHHbIM HM3MK CKka3an, 4to Ana Bceob-
Wero_ NPM3HAHWUA HOBBIX MAEHR HYHO no kpaiHel mepe 100 ner.

3HaunT, TEOPMM OTHOCUTENbHOCTH TPEACTOMT JKAATL CBOEro
nonHoro npuaHaHusa euie 40 net. 3TO NOUTH MM3HL OQHOrO no-
KONGHMS..o

OpRHAKO 3TOT CPOK MOXHO MONLITAaTHCS COKPATUTH. |

Deno B TOM, 4TO NONYNnApM3aTOpsl TEOPHM camu «no3aboTu-
anMce» © Tom, MTobeI nossnsnuce onposeprarenu. ‘Koneuno e,
apexTHee HauaTh Pa3rosBoOp C CambiX MNapPafOKCaNbHbIX CneacT-
BMiA TEOPUM: HE3BBMCUMOCTh CKOPOCTM CBETA OT CKOPOCTM UCTOM-
Huka unu Habnioparens, 3asmcuMmocTs Macwrtabos M xopa Bpeme-
uu ot Habniogarened u np.

34paBLIi  CMLICH, TOT CaMbi, O KOTOPOM DHHWTeNH ckasan,
4TO «3TO NPEeAPacCyAKM, KOTOPble CKNAaabLIBAIOTCA B BO3pacTe
Ao 18 nern, — 3TOT 34PABLIN CMBICA MMBYY, M HaCTO eMy 3Ha-
untensHo 6onbwe 18 ner. Mostomy ¢ MMM HyxkHO obpawiarscs
OCTOPOXHO M CTApATbCA HEe CTABMTL ero BbIBOALI NOA COMHeHHe,

Kpome Toro, obujemssectHo, uto QyHaameHTanbHuie pabotsl
DiHWTeNHa Pe3KO YCKOPMNM Pa3suTHe MepeaoBol Hayku. U o-
raa a8 npountan 8 [AupeKTHBAX NapTHM NO HOBOMY MATHNGTHEMY
nnaHy: «YCKOPMTb HAYYHO-TEXHUHECKMH TIPOrPecc Ha OCHOBe WM~
POKOrO Pa3BUTMS HAYUHbIX WUCCNEAOBaHUM.» — 5 NOAYM&aN, 4TO
37O, B YACTHOCTH, AOMKHO OTHOCHTBCS M K HACNEAMIO BENMKOro

Puranka.
1. 3AKOHb! NMPUPOADI

PMPOAA He 3HAET HW DM3UKM, HM XMMMM, HM GHMONOrMM, HU BO-
obuwe kakoi#-nubo Haykn. Owa epuHa u Hepenuma. Hayku
npuaymanu nioan. Ouu co3panu 0603pMMYIO  Knaccrduxaumio
ABNeHMI NPUPOALI, & 3TO HYXHO, uTobbl 6LINO nerye B Hux pa-

IIposerapuu scex crpan, coequnsiirecn/

Exxemecaunbii  oBujecTBeHHO-ITONMTMUECKMH,
HAYYHO-XYAOMECTBEHHDLIH M NPOMIBOACTBEHHbIA JKypHan
LK BJIKCM. 34-5 rog m3panua




306patecs. B kawaom knacce mBreHuit Haykm YCTaHOBNEHb! - CBOM
3AKOHOMEPHOCTM MNM 3aKOHLI, NPHUYEM 33KOHbI (PUIMKH, XUMMM,
6uonorum, aCTPOHOMMM € TOUKM 3PEHMA MX «aBTOPMTETHOCTHM
COoBeplWeHHO pasHonpaBHbl. Henb3s ckasarh, uyrto 3akoH Bce-
MUPHOTO TAFOTEHMS Nyulle, YEeM, CKAXKeM, 38KOH AeNCTBYIOLMX
M8CC B XMMMWM, & 38KOH «AeHCTBME PAaBHO NPOTHBORERCTBUION
6onee sawHii, yem 3akoH paboTbl HepBOB oOpranu3ma . no
NpMHUMNY «BCe MaM Huuero». Bce 3to 3akousl Mpupoasl ¢ 6onk-
WOk GyKBbI, M COBEPWEHHO HEBAMHO, B KAKOH HayKe MAM B Ka-
KOM pasjgene O[MON M TON e HAayKM OHM OKasanuce. BaxHo,
HTO 3TO 3aKOMbl, MHOTOKPATHO NPOBEPEeHHble Ha NPAaKTHKe.

3pece Mbi Syaem roeopuTh rnasHbiM O6paszomM O 3aKOHax
(PM3MKM, XOTA HaWM Paccy)KAeHHs cnpaBeAnnBbl Ans nobbix 3a-
KOHOB NpHPOALI.

Pocr xocmomasra, serausero co ckopo-
crbio, 6auskoli k ckopocTu ceera, usme-
HUTCA, €CAU €10 TeA0 PACNOAOKEHO BA0Ab

ABUXCEHUA.

Ecte opna saxHas 0coBeHHOCTb, NPMCYLLAs BCEM 3aKOHOM (u-
3MKM: 38KOH cnpaseAnus B No6Goii Touke 3emHoro wapal Bonee
TOro, HeT OCHOBAHWMM CUMTaTh, 4YTO 3aKOH npupopsl (ecnn 3to
HaCTOAWMA 38KOH) MOIKET OKa3aThCs HecnpaBeanusbiM rae-nubo
BO BCeNleHHOH. MDM3MKM AONYCKalOT, YTO 3aKOHbI NPHMPOALI chnpa-
BeANMBLI BO BCEH BCENEHHOM.

MoxHo nprBecTM npumepsl «He3akoHos» npupoasl. Hanpu-
Mep, MarHuTHble CMNoBble NMHMM nons 3eMnM Bcerpa Hanpasne-
HBl C jora Ha cesep. 370 YTBEPHAEHWE — He 38KOH MPHPOABLI,
NOTOMY 4TO B PANOHAX MAarHMTHLIX 8HOMAanWi OHO Hapyluaercs.
Y Jlynsi Boobwe He O6HapyMMnM MAarHMTHOro nons, M no3ToMy
O HampaBneHMu MarHMTHbIX CMIOBLIX NWHMA Tam rosopuTs bec-
CMbICnieHHO., He 3aKOHOM NPMPOALI ABASETCS M Takoe yTBEpPH-
AeHue: Bec OAHOro kybuuecKoro geuumeTpa BOALI paseH Of-
HOMy kunorpammy. [ame Ha 3emne 3T0T Bec Ha 3ksarope M
Ha nonioce Byaer OTAMUATBCA OT KMNOrpamma, He rosopa Yyme
O Bece 3TOro e KONM4ECTBE BOAbI, MEPEHECEHHON Ha APYryio
nnavery.

Bor nouemy B dmanke Bo3HMKaeT oueHs BawHas npobnema:
KaK y3HaTh, fBASeTCA M OGHAPYMEHHOe COOTHOLWEHWE MEKAY
(PM3UYECKUMM BENUUMHAMM MM YCTBHOBIEHHbIE CBOMCTBA Belle-
CTBA 33KOHOM Npupoabi?

OanH M3 MeTogo8 MbI yXKe YNOMSHYnM: HaNfeHHYI0 3aKOHO-
MepHOCTE HeOGXOAMMO NOABEPrHyTL camo WMPOKOK NpoBepKe,
8 pasHeix nabopatopusx, BO BCEX KOHLAX 3@MHOro wapa.

Ho ects u apyroii merog.

2, MHBAPMAHTHOCTD
nnu TOTO 4TOGHI M3MEPHTL AAMHY CTEPXKHS, BOBCe HeT Heo6-

| XOAMMOCTH K ORHOMY €ro KOHUY MPHMCTABMTL NMHENKY C OTMeT-
KoM «O». Baons uamepsemoro CTEPMHSA MOMHO CKONb3WUTL NK-

v

HeKOM. KaKk yrogHo. Pasuuua Mexay uMdbpamM, COBNaaaloLLMMK
€ Ha4anoM M KQHUOM CTEPXNHS, BCerha BacT OAHY M Ty XKe
ANKHY.

PaccTrosHne mexay AByMA TOuKamu B NPOCTPaHCTBE MHBapH-
aHTHo. OHO He MeHAeTCA NpPM nNepexofe OT OAHON CHCTeMbl
KOOPAMHAT K APYroW. -

MoHsTHe MHBAPMAHTHOCTM — OQHO M3 cambix PyHAaMEHTaNb-
HBIX B Maremartnke M B ¢m3uke. UYTo OHO npakTHMueckn oO3Ha-
vaer? : : ‘

CyluecTsyloT Takme 38BMCMMOCTH MexAay BeMMYNHAMM, KOTO-
pble ‘He 3aBucAT (MHBapMaHTHLIl) NO OTHOWeHMIO K npeobpaso-
BaHMIO KOOpPAMHAT. ,

Ho 310 Tonbko Hauano orpomHoro cmsicna MHBAPHaHTHOCTH.

B pelicTBuTensHOCTH OHO O3Hauaer, uro HHBApPMAHTHOE COOT-
HOlWeHMe He 3aBMCHT OT.. HaGniopatens! Mnu, Apyrumu cnosa-
MM, eCTb COOTHOWEHMS, KOTOpble OBLEKTUBHLI, peanbHbl M He
3aBucaT or cybuekra, ux Mayyaiouiero.

A Henb3s N NPMMEHMTL NOHATHE MHBAPHAHTHOCTH ANS peuwe-
HUA KPWUTMYECKOro BOMPOCA: ABASETCA NM A[aHHOE 'COOTHOLUeHMe
Memay (PUINYECKMMM BeNMUMHAMM 3aKOHOM MPUPOALI, MAM 3TO
sosce He 3akoH? Beab 3akombl npupoabl He [ONXKHLI 3aBMceTb
or r|a6mo.qarens|. He moxmer 6bitb Tak, uto gna ogmoro Habnio-
Aatens paewncrsue pasBHO NPOTMBOAEMCTBMIO, a Ans Apyroro —
310 paBeHcTBO He cobniogaercal Mnu, ckakem, Ans ogHOro
Habniogatens Asa 3apapa npurarMBaloTcs obpartHo nponopumo-
HaNLHO KBAApPaTy paccTosHus memAay Humu (3akow Kynowa), a
ANs_Apyroro — obpaTHO NPONOpUMOHANBLHO Ky6y!

3apasuit cmbicn Tpebyer, uTo6bi POPMYyNMPOBKA 3aKOHOB
npupoabi He 3asucena ot Habnioparenei. Ecnu Ttakas 3asucH-
MOCTb €CTb, 3HAUUT MblI MMeeM fAeno He C 3aKOHOM!

WUrax, BOT peuent ANs nposeneHns 3akoHa. HymHo nocmor-
PeTb Ha HanAeHHOe COOTHOWEeHMe C TOYKM 3PEHMA PasHbIX Ha-
6niogareneii. Ecnu cooTHOWeHMe OCTaeTCA HeMaMeHHbIM (uHBa-
PHEHTHBIM), 3HAUMT MbI MMEEM [ENo C 3aKOHOM npupoAbl.

3. MHEPLIHANbHAS CUCTEMA
M YPABHEHME MAKCBEMA

YWeCTBYIOT NpOCThie JOPMYAbl, KOTOPble NO3BOASIOT HANMCATb

38KOHLI MEXAHWKM AN CUCTEM KOOPAMHAT, ABMIKYLUMXCS OTHO-
CuTenbHO ApYr Apyra pasHOMepHo ¢ n6oi ckopocTeio., ITH
Popmynsl  Ha3biBalOTCA npeobpa3osanuamu [anunes, M onwbir
BCeH (M3NKM NOATBEPAMA MX CNPAaBeANMBOCTb.

Co Bpemen HuioToHa 6uino scHO, uTO 3aKOHLI NPUPOABI AON-
Hbl GbITb  MHBADMAHTHBIMM ANA BCEX CMCTEM, ABWFAIOLLMXCA NO
OTHOWEHMIO APYF K APYry NPSMONMHEMHO M PaBHOMEPHO.

Takue CMCTeMbI HA3LIBAIOTCH MHEPLMANLHLIMH.

Mpeobpasosanns lanunes ponroe Bpems 6binu Tem NPoBHbIM
K8MHEeM, Ha KOTOPOM MCNLITLIBANUCH Pa3nuuHbie (M3U4EcKMe co-
otHoweHns. Ecnu onm oxa3eiBanuce MHBaPMaHTHBIMM NO OTHOLWe-
HMIO K npeobpa3osaHuam lanunes, 3Ha4MT, MMNOCTH NPOCHM, No-
NyyvaiiTe TMTYN «3aKOH NPMPOABIY,

W sppyr...

B KkoHUue npownoro cronetms aHrnuiickui Teopetik Jmelmc
Maxkcsenn ocywectsun maremarnueckoe o6obuieHme 3aKOHOB, KO-
TOPbIM NOAUMHAIOTCS INEKTPUUECKHE M MArHUTHbIe ABneHus. B pe-
3ynbrare OH MONYYMA YPABHEHWS, B KOTOPLIX TakWe (yHAameH-
TaNnbHble BEMMYMHLI, KAK HANPAKEHHOCTb 3NEKTPMYECKOro nons
(E), HanpsxeHHOCTb MaruuTtHOro rons (H), 3NeKTpHUECKHI 3apaA
(Q) u anextpuueckmit Tok (I), OKA3ANUCL BIAMMOCESIAHHLIMM,
Beigalouweecs 3uauenne pabor Makcsenna 3akniouaercs B ToM,
YTO OH flOKAa3an, BO-NEPBLIX, B3AMMOCBA3b MArHMTHLIX W 3INeK-
TPMYECKUX SHBNEHMA, & C APYrod CTOPOHbI, TOMAECTBEHHOCTH
3N1eKTPOMArHWTHOrO M CBETOBOrO -nons. CyluecTsyer Tak HaabiBa-

HALLM ABTOPbBI e B e e R B e

MHorHe uuTanu HayuHo-chaHTacTHueCKHe
MOBeCTH # paccKassl AHaTonMAa [lHen-
PoBa, 3TO NCeBAOHMM KHaHAWAATa (DH3UKO-
MaTeMaTH4yecHHX Hayk A. . MHUKEBHYA,
HOTOPLIF CerofHA paccKa3biBaeT O COM-
HeHWHX Hay4HbIX npo6remMax.

Jla)“aea'r NennHcKoM npemun M. H. KOP-
YH He nHcaTtenb-paHTacT. OH HOHCT-
PYKTOp asToMaTH4YeCHKHMX snuHUA. Mewmpay
TeM ero BbICTYMN/NeHHe B 3ITOM Homepe
MypHana u4uMTaeTcs HKaK haHTacTHYECKHH
penopTam M3 Gyayuiero...

MHorodionycHble KpuBbie 3auHTepecoBanu

neHUHrpan 0 pa 0. CEPOBA,
Horga oW ewe Obin CTypeHTOM, Pe3syinb-
TaTbl 3TOro HHTEpPeca — TPH aBTOPCHUX

caupeTenncTBa W cTaThAa «Becenbe reomer-
PHH», HOTOPYIO Mbi M npegnaraeM BHHUMa-
HUIO YUTaTenen.

eman «BONHOBas» (DOPMa 3TMX YPABHEHMH, M3 KOTOPOHW cheayer,
4TO 3NEKTPOMarHMTHOe MoNe PAacnpoOCTPaHAETCA B NPOCTPAHCT-
Be CO CKOPOCThIO CBeTa.

. YpasHenns MakcBenna SiBHAMCh MOTYUMM WHCTPYMEHTOM fIpH
MCCNeAOBaHMM 3NEKTPMUECKNX, MATHMTHBIX M CBETOBBIX ABNEHWM.

(DU3MKM MMEIOT BCe OCHOBAHMA CUMTaTh MX 33KOHOM NPHUPOASI,
TaKUM ke (DYHABMEHTENbHBIM M He3bIBnembiM, KaK M YPaBHeHHA
nAsmkeHus Herotona. :

A echu geno obcrout Tak, To 3apasbii cMmbicn Tpebyert, uto-
6bl ypaBHeHus Makcsenna, WCTMHHOCTb KOTOPEIX He. Bbi3biBaeT
HMKBKMX COMHEHMNM, yAaoBneTsopsnu TpeBoBaHWMAM NPOBEPKK WX
Ha «38KOHHOCTbY, O KOTOPOM MblI YIKe FrOBOPHAX.

Martematuueckas npoBepKa, OAHAaKO, NpuBena K pApamaruue-
ckOMy BbiBOAY: ypasHeHWs Makcsenna He WHBAapMaHTHbl no OT-
HoleHMio k npeobpasosannsm lanunes!

MNepeA ¢v3nKamm BO3HMKNA CNOXKHAS AMNEMMa: nnbo ypasHe-
Hus MakcBenna He SBASIOTCA 3aKOHOM NpPuMpoAL, nnbo npe-
obpazosanmns Tanunes Hecnpaseanvssl. Kax 6biTh?

Otbpocue npepybexAeHus YMCTO 4ENOBEHECKOTo XapaKTepa,
ronnangey Jlopeny u ¢pparuys MyaHkape noAownu K npobneme
KaK «uMCTbie» MAaTeMaTMKWM M nepeBenn ee, TaK CKas3aTs, B APY-
rylo nnockoctk. [ycts ypasHewns Makcsenna BuIp&xaioT 3aKOH
npupoasl. CylectsyioT fiu npeobpa3osanus KOOPAWHAT, KOTOpPLIe
coxpaHsnu 6bl MXx opmynmpoBsky AN noboi MHepuManbHON
cucremsi?

Monyumunace CcTpaHHas CHTyauus: MHBEPWMAHTHOCTb 3aKOHa Knac~
CMUYECKONH MexaHWKM fAoKasbiBaetcs npeobpasosannamu lanunes,
a MHBAPMAHTHOCTb 38KOHOB 3NEKTPOAMHAMMKM — npeobpasosa-
nusmu Jlopenua. Ho ato Hegonyctumo. [JonkHa cyuiecTsosarb
eanHas rpynna npeobpa3oBaHmii, OAMHAKOBAA AN BCeX 38KOHOB
npupoAsl. MHbIMM CNOBAMM, €CNM Mbl NPH3HAEM PAaBHOLLEHHOCTL
BCeX MHEPUManbHbIX CUCTEM, TO BCE 3aKOHbI NPUMPOAbI AOMMKHLI
MMETb OfHY M Ty e (HOPMYNMPOBKY B 3TUX CMCTeMax. Cnepo-
BaTenbHo, Nepexos OT OAHOW MHEPLUMAaNbHOW CHMCTeMbl K ApY-
roii AOMKEeH OCYLeCTBAATECSA NPW MOMOLIM OBHWX M Tex e
npeobpa3zosanmi.

4. NOPEHL, MU TANUNEAI

ypamenua mexaHuku B topmynuposke HbloToHa He wnHBapH-
aHTHbI NO OTHOWSEHMIC k npeobpa3sosanusm JlopeHua. YpasHe-
HMS BNEKTPOAWHAMMKM HE MHBAPMAHTHbI NO OTHOWEHMIO K npe-
obpasosanuam lanunes. M nepssie u BTOpLIe BLIPAXAIOT 3aKO-
HOMEPHOCTH OBBLEKTMBHOTO MHMPa, M HeT OCHOBAHWA COMHeBaTb-
CS B TOM, uTO 370 He TaK. CnefoBaTenbHO, HY)XKHO Aenate BhiGop
MeXAY ABYMA KPHUTEPMAMM Ha «3aKOHHOCTbY.

DHHWTERHY NPUHAANEKMT PEBONIOUMOHHAA MAes OTAaTb npea-
nouteHne npeobpazosaHnsm JlopeHua. Mo cyTm nena, OH 3aHan-
€A «NOATOHKOM» YPasHeHWH MexaHukM nof npeobpasosaHns
JlopeHua. Bonee Toro, HaMAeHHbie DNHWTEHHOM = M3MeHeHUs
B (POPMYNMpOBKE 38KOHOB MEXaHWKW HMCKONbKO He NpoTMBOpe-
4MnmM ToMy, uTo BbinO paHee M3secTHO. [pM Manbix CKOPOCTAX
ABMIEHWA CMCTEM KOOPAMHAT C GONbLWOA CTeneHblo TOWHOCTH
BBINONHAGTCA KNACCHMUECKAA MEXaHMKE, MO OTHOWEHHMIO K KOTOPOiA
cnpasepnusbl npeobpasosanns Fanunes. Camu npeoGpaaofanna
Fanunes sBNAOTCA NpeAenbHbIM cayyaem npeobpasoeanui Jlo-
PeHLa, KOrga CKOPOCTH ABMIKEHWSA Mansl MO CPABHEHMIO CO CKO-
pocTbiO cBeTa.

3r0 6LINO AOKA38HO IKCMEPHUMEHTANBLHO.

A He cobupaloce M3narath OCHOBbI TEOPUM OTHOCHTENLHOCTH.
Ux MoxHO HaWTH B mobom yuebuuke cuanku. OpgHako Mmbi yBe-
AMAKCL, 4TO OHa Hen3bexnHa, ecnuM OCHOBLIBATLCS HA «34PABOM
CMBICNe»: eCliM Mbl MMeeM fAeno C 3aKOHaMM NPUPOALI, MX Gop-
MYNIMPOBKA He [AO/KHA 3aBMCeTb OT PABHOMEPHOrO M MPAMONH-
HeitHoro Aswwenns nabnioparens. Mepexog ot ogHoro Habnio-
AaTens K APYroMy OCYWeCTBASeTCS MPM. MOMOWMK e[UHCTBEHHO
npasunbHbix npeobpa3sosannii — npeobpazosanuit JlopeHua.
U3 atux npeoBpaszosanuin cnepyer HE3ABMCMMOCTL CKOPOCTH CBe-
Ta OT CKOPOCTM ABMIKeHWs Habniopatens, a TaKe M3MeHeHHe
macwrtabos AnuHbI M BpeMeHW Ans pasHbix Habnioaatened. DTw
M3meHeHMa MoryT 6bitb npoBepeHbl 3kcriepumeHtansHo. Haubo-
nee OWYTMMbI M3 HUX Cheayloliue:

a) N3 TeopuM OTHOCUMTENBLHOCTH CNBAYET, YTO 3HEPrus IKBMBA-
NEHTHa MHEePUMOHHOM Macce. B aTtomHbix sApax HYKNOHbI CBSi-
3aHbl ¢ coboii Takum obpasom, uro mx obuias macca He pas-
HAGTCA NPOCTON CyMMe Macc cocrtasHbix uyactei. CyuiecTsyer «ge-
eKT» Macchl, KOTOPbLIA 3KBMBANEGHTEH 3HEPrMW CBA3M SAEPHLIX
4yacTuy. 310 nonokeHne ¢ GONbLIONH CTENEHBIO TOYHOCTH M
¢ Gonbuwoi ybeanTenbHOCTLIO NPOBEPEHO B PEeaKuMAX AeNeHMs
M cuHTe3a sgep. Ha ocHoBe 3TMX COOTHOWEHMI PECCUMUTBLIBAIOTCS
aTOMHbI@ 3NeKTPOCTaHUMM, 8TOMHblIe M BOAOPOAHbIe GOMBBI.

6) AHHMrMNALMA HaCTMUBI M @HTMUYACTMLLI CONMPOBOXAAEETCA
Bbiie/IGHHeM JNYUMCTOM 3HEPrMM, B TOUHOCTH COOTBETCTBYIOLULEH
COOTHOLUEHMIO 3KBMBANEHTHOCTH.

B) Me3oHbl, nonagalowiMe B 3eMHYI0 atMOCIEpy M3 KOCMHuE-

Bausneuvt poguauce 8 1965 10ay. Ogun us Hux ornpasuaca
8 xocmuueckoe nyrewecrsue. [oxa on aeran, ero Gpar samerHo
nocrapea. Tax goaxHo Guiry no reopuu Jinwreiina.

cxux raybuH, MMBYT [Osble, YeM 3TO MM MONOMEHO, NOTOMY
UTO AN HMX BPEMS TEYET 3aMefNeHHO, B COOTBETCTBHM C npe-
obpa3zosanuamu JlopeHua.

r) C yBenuueHueMm 3HepruM Macca 4acTuy, pacrer. 371o npm-
BOAMT K HeobBXoaMMOCTM KOPPEKTHPOBATL HACTOTY Pa3roHsloLie-
ro MX >NeKTPOMAarHMTHOro nons B yckopurensx. Ha 3rtol ocHo-
Be NOCTPOEHbl BC@ CMHXPO(A3OTPOHBI

O ApPYrMX 3KCNEPUMMEHTaNbHLIX AOKa3aTeNkCTBaX TEOPMM FOBO-
purca B yuebHukax.

Teopus OTHOCHMTENLHOCTH, KK M BCAKAA TEOPMUA, ABASeTCA Cle-
AyIOWHM NpHBAKIKeHMeM K NO3HAHWIO MCTMHHBIX 3aKOHOB NPMPO-
abl. Kak u Bcskas Teopus, oHa He npereHayeT Ha npaso 6uith
«abconitotHoM McTMHOMN, MoxHO goraabisatecs, uto B Gyayuiem
oHa notpebyet yrouHeHwuii. B obuiux yepTax MOXHO yKas3aTh Ha
Te ofnactM npuMMeHeHWs 3TOW TeOpMM, rAe Yie ceivac OHa
NPHBOAMT K TPYAHOCTSM. :

Bo-nepBbiX, MOMeT OKasaThCsi, YTO NPH OUEHb BBLICOKOW
TOUHOCTH M3MEPEHUN CKOPOCTb CBETAa BCE e OKAXKeTCs 3aBM-
CUMOIN OT CKOPOCTH ABWiKeHua ucrounmka. Hepapom onwitht no
M3MEPEHHIO CKOPOCTH CBETA NPOAOMKAIOTCA A0 CHX NOp.

Bo-BTOpPbLIX, M B 3TOM, NOXanyi, rNaBHbIH HMCTOYHWK 3a-
TPYAHEHMH TEOPHM OTHOCHTENBHOCTH, CeM4ac B KBAHTOBOM 3NeK-
TpOAMHaEMMKE Henb3s W36aBUTBCA OT TaK HA3bIBAEMBIX «AYPHbLIX
6eckoHeuHocTenn. Ecnu npuMeHsTs K 3NeKTPMYECKHM 3apsaam
¢opmynbl, BbiBeAGHHbIE HA OCHOBE TEOPUM OTHOCMTENLHOCTH, TO
nony.aercs, 4TO BCe 3apsAbl AOMKHbI ob6nagaTe HecKOHeUHbIMM
3Heprusamn. M3basutecs OT atx 6eCKOHEUHOCTEH MOXHO, TONb-
KO MPEANONOMMB, YTO 3NEKTPOHsl (Aa M BCe OCTanbHble «ane-
MEHTaPHbIE» 4aCTMLbI) 3aHMMAEIOT B MPOCTPAHCTBE KOHEWHBIH
ofbem u HanomuHaloT coboii Heuto spofe abconloTHO ynpyrux
wapukos. B 3TX wapukax curHansl (B3aMMOAENCTBMA) AOMKHBI
PacnNpoCcTPaHATLES ¢ HeCKOHeUHON CKOPOCTLIO, YTO MPOTHBOPEUNT
BLIBOAY TEOPMM OTHOCHTENLHOCTH: HE MOMeT ObiTb CKOPOCTH
pacnpoctpaHeHus (u3uueckoro npouecca 6Gonblied CKOPOCTH
ceera.

TwarensHas 3KcnepuMeHTanbHas npoBepka TEOPMM OTHOCH-
TeNLHOCTH MAIOC 3APaBbid CMBICA — BOT HCTOUHMK €€ panbHeli-
Wero yTouHeHus.

A NOKa OMLITHLIX ONPOBEPIKEHWM He HaNAeHO, OHA OCTaercs
He3bI6NeMON, M HUKEKWMEe YMO3pHTeNbHble «(ONPOBEPIKEHWA» W
«HOBBI@ TOJIKOBAHMS» HE MOMOTYT.

Mnnioctpauun xygomuuka AHTOHM PaBMENAM B3ATLI W3 KHUrM
M. Tapphepa «TeOpMS OTHOCMTENLHOCTM ANA MWANMOHOBM, W3-
80 «Mup», 1965 r. PekomeHpyem npouects ee.
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CKa3bl KOCMOHaBTOB, MHOI'OYHMCJIEHHbIE L

¢dororpacuy, KHHOJEHTHI, PHCYHKH — i

BCe 3TO CHeJajl0 KOCMOC HArjsfAHbIM, BhI-
pa6orasio ompefeseHHOe NpeACTaBJIEHHE O HEeM
Kak 0 6apXaTHO-uepHOM GesfHe, HCHELIPEHHOH b
HEMHr8IOlUMH GJIeCTKAMH MHOIOYHCJEHHBIX
3Be3[, B KOTOPOH BeJUYECTBEHHO Bpallaercs
OrPOMHLIM rosy6o#t map Hame#d Semin.

OTO IpejcTaBIEeHHE O KOCMOCE BEpHO, KO-
HEYHO, HO, MHe KaMeTcs, HeJOCTATOYHO I0J-
Ho. IIpu nonerax Ha = OKOJIO3eMHOH OpGHTe
3PHUTENIbHO 3eMJI1 He TONBKO H HE CTOJIBKO
OTPOMHBIH IMIAP, OrPaHHYEHHLI} roJyGBIM HIIH
Pajy:HbIM OpeosioM armocepnbl, HO mpemje
BCEero rHraHTCKOe, BHOJHE(6a, NPOCTPAaHCTBO,
OYeHb MNOXOMee (HA OCBeIeHHOH CTOpOHE) Ha
reorpaH4ecKy0 Kapry.

B raprune «Hag YepHelM MopeM» 5 mocra-
pajici u306pas3uTh 3eM/I0 Takod, KaKo# BH-
AeJ ee C BBICOTHI OKOJIO MATHCOT KHUJIOMETPOB.
Pation YepHoro Mopa BbIGpaH He ciay4alHo,
Be/lb HMEHHO TYT Gbll OCYILECTBJIEH BBLIXOJ H3
Kopa6asA. Kpome Toro, sfech B mose 3peHus
nonajalT camble XapaKTepHbIE MNeTalH 3eM-
HOJ NIOBEPXHOCTH — MOpe, rophl, paBHHUHA.

Hpu B3rnage H3 KocMoca MODA BBINIAAAT
OTHIOAb HE OJMHAKOBBIMH, OTJIHYasch IO liBe-
Ty. UepHoe MOpe — OfHO M3 HauGojee TeM-
HBIX, HHTEHCHBHO CHHEro IBeTa, a, HaOpH-
.Mep, HKapu6Gckoe Mope — oOueHb CBeTJIOe,
6uprozoBoro nBera. Liper mopeii 3aBHCHT OT
MHOTHX ()aKTOpOB: IVMIyGWHBI, LBeTa AHA, IpO-
3pavHOCTH (COGCTBEHHOrO LBETa BOAHI), CO-
CTOAHHA HOBEPXHOCTH — HANpPHMED, MpH :
BOJIHEHHH MOpe KaKeTcsA 3HAYUTeNbHO GoJee \
TEMHBIM (OTZHeJbHble BOJHBI MJH 1I0JI0CA NpH- Y
601 C TaKOM BLICOTHI, KOHEUHO, He BHIHBI).
HanGoslee XapakTepHBIMH feTalsdMH A3HH fB-
JIFAIOTCA rOphl. 3a CYeT TeHel Ha CKJIOHAX H
B [IOJIMHAX OHH BBIMIARAT YAHBHTEJBHO OG-
€MHBIMH.

Haxonen, xowerca ymomsaHyTs eme OfHY
OCOGEHHOCTb, XApPaKTEPHYI0 AJdA 3eMiH, Ka- '
KOH ee BMAMT KOCMOHABT.

Bce mHorooGpasie B3eMHEIX Kpacok mpH |
B3riafie M3 KOCMoca Bcerga 0GOGIIEHO CcHpe-
HeBO-ro/ly6oit AbIMKOH armocdephr.

HmeHHO 5TO 06CTOATENBCTBO 3aTPYAHAIO
AN MeHA paGoThl HAaf PHUCYHKOM; HHKaK He
YRaBaJloOChb <«OTOPBaTb» (DHTYpYy BHCAILETrO
KOCMOHaBTa OT (DOHa. i

B 3aKmOYeHHe XOUy CKasaTh, UTO, KOHEU- ‘
HO, He PacCMaTpPHBAIO MO PHCYHOK KaK OKOH- |
9aTeJbHBIA: OH fABHTCA CKOpee BCKU3OM
K 6oJbINO# HApTHHE Ha BTy TeMy, KOTOPYIO 1
Al co6GHpalOCh HANHCATh. ‘ |

Ham BeK — BeK KOCMHYeckuil. Pac-

Hosoe nanpasaenue 8 uckyccrse — rocmuueckas ’
musonuce., AJoxrop rexnuueckux nayx . I10- [
KPOBCKHH, aeruux-xocmonasr Aaexceii NEO- ‘
OB u xyaoxnux Angpeii COKOAOB — asro-
pvl  cocrossweiica 8 npownon 04y 8 Mockse ‘
nepsoii swcrasxu «XYJORHHK B KOCMO. ‘
CE». Anexceii Aeonos u Anapeii Coronos, xoro- |
pblx 8vl BujuTe Ha GoTorpadhuu, uacTo paboraior
smecre. Onu cosgaau ob6roxky nepsoio Homepa (35
Hawle10 IYPHAAQ BA BTOT 204. |
Ceroans  Mvl npesnaraem uuraressm opuruManb- 4
nyto xapruny Aanexces JAeomosa «HAJ YEP- ‘k
bIM MOPEM».

e . HAJN YEPHBIM MOPEM
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' yTb au He 7[s Bceil HHGOPMALHH OT OKPYXKAIOLIEro MHpa

yeJOBeK noJjyyaeT 6Jarogapsi 3pHTeJNbHBIM BlleYaTJieHH-
aM. VIHTepecHo, 4TO MHOIMe NOBCeJHEBHbIEe BbIPaXKEHHS
BOCXOIST CBOHMH 3THMOJIOTHUECKHMH KODHIMH K 3pH-
TeJbHBIM ollylieHHsiM. Hanpumep, nena nas Hac GhIBAiOT
«SICHBIMH», «OYEBHIHBIMH»; CJIyYaercs, Mbl KOre-TO B YEM-TO «IIO-
Zo3peBaeM», 4YTO-TO «HMeeM B BHIY», HaKOHEl, Yy KaXXJOro H3
Hac ecTb OMNpeAeNeHHOe «MHpOBO33peHHe». M eciu Mbl rosopum
«MHPOOLIYIIeHHe», TO MOApPasyMeBaeM yallle BCErO UMEHHO «MUPO-

H TaK, YTOGH NPH NPOXOXKAEHWH CYETUYMKA HAJ TOYKOH C APYroit
HHTEHCHBHOCTBIO 3aropajiach JaMIIOYKa MHOrO I(BeTa. JlaMmoyka
nepeMenlaeTcsi B 1oJie 3peHHS (PoToKaMephl — CHHXPOHHO CO
CYETYHKOM, ABHXKYIIHMCH Haj Hcciaeayemoil oGnactbio tena. Kax-
Jlasi BCIBIIKA JAMIOYKH OCTaBJSET IBETHOE MSTHHILUKO HAa Hera-
THBe. M3 1ecATKOB NSATHBILEK M CKJAIbBAETCS NECTPOE MO3aHd-
110e TaHHO, Jalolllee H3o6Gpax<eHHe 0GC/EyeMOro oprasa.
CnenyerT moAuepKHyTb: Iepe HaMH — BOBCe He LBeTHas (o-
TOrpadusi meyeHH B OGHIYHOM IOHHMAHHH, 4 KOJLHPOBaHHOE H30-

6pa>Kerme, rae uBera nonoépanm YHCTO YCJIOBHO CaMHMH 3KCIe-

BO33peHHe», HHKOMY H B IrOJIOBY He INPDHIAET TaKoe, HalpHMep, He-
pHMEHTaTOpaMH. Tem He Menee Ha NOJLOGHBIX MO3aHYHEIX MaHHO

Jieroe HCTOJIKOBAaHHMe 3TOrO0 TepMHHA, KaK «MHPOOGOHAHHe». A mo-
yeMy, coGcTBeHHO, Hesermoe? Pa3Be Hck/oyeHa BeTpeya ¢ pa-
3yMHBIMH HHONJIAHETHBIMH CYIIECTBAMH, y KOTOPHIX CHJ/IbHEe BCe-
ro pasputo HHOe uyBcTBO? CKakeM, OOOHSIHHE M CHyX, Kak Kak

OCHOBAHHOE HA NMPEOGPA30BAHHH YJIbTPA- | ponin : S .
®HONETOBOF0 CBETA B BUIMMbIE LUBETHBIE : oS T el S Ao A dapraipn o

NYYU 1 A BOT y HOXIEBOro YepBsi IMIaBHYIO POJib B NpoLEccax BOCHPHS-

MONYUYHTDb uBeTHOW na BocnpHHUMaeTtca oTo-
CHAMOK BHYTPEHHero opraHa, YMHOMHTENneM U B BUfe 3JieH-
He npu6eraAs K BCKPbLITHIO? TPHUYECHHMX CHUrHaNoOB MoCTy-
JTtol uenu_ cnymutr npubop, naer B aHanusatop. B 3aBH-
noHasaMHbIA Ha pPHCYHKe. CHMOCTH OT CHAbI TOHKAa, BO3-
PapnoaKTHBHOE uanyueHue, GympaeHHoOro H3NnyueHHeM,
McxopAujee, CHameMm, OT ne- CHrHan npeoGpa3syeTcAa B
YeHHW, NMPOHHU3bIBaeT THaAHH H LBeTHOe NATHLIWHKO onpepge-
3afQepHMBaEeTCA  CBHHLOBBIM JIeHHOH RAPHOCTH Ha TenesM-
3HpaHOM, TaK YTO JIHWLh 3MOHHOM 3KpaHe. Cnepyilo-

THS Hrpaer ocsidaHue. ¥ MypaBbsi — 0co60e TONOXHMHYECKOE
YyBCTBD, B KOTOPOM OGOHSIHHE COYeTaeTcs C OCA3aHHEM,

| Hrak, OCHOBHOI OMOpoH B HAlleM «MHPOOILYLIEHHH» CJIyHKHT
3penne. Mex/[y TeM TeXHHUYECKHe BO3MOXHOCTH IVIa3a [aJleKo

AYHY U

i He GecnpepenbHbl. UeslOBeK HENOCPENCTBEHHO BOCHPHHHMAeT H3- {:Kui ny4YoKr ny4en no?‘auae'l)' wee (cocepHee) NATHLIWKO
% o epe3 OTBepcTHe B 3HPaHe) HMNONYYUTCA B TOT MOMEHT
g | ayueHnsi ¢ amauHo#t BoaHsl ot 0,38 po 0,75 mukpona. Eciu yuects, Ha (bRIoOpecUMpYIOWMiA KPHUC- KOrla  CBMMLOBBIA  3KpaH

YABTPADUOANETOBBbIE

Tann. KpucTtann cBeTHTCA TeM ¢ HKPHCTANNIOM nNepeMecTATCA
Apye, 4YeM MHTEHCHBHEe M3- B APYrylo TOWHY Hag Hany-
nydeHue. CseueHHe HKPHCTaN- yawoujeil neveHbIo.

4 1 YTO LIKaJa M3BECTHRIX 3/JEKTPOMAarHHTHHIX KojeGaHHH NMpOCTHpaer-
cs or 10—? MHKPOH O COTeH KHJIOMETPOB, TO AHANA30H BHIH-
MOro cBeTa BHIIVISAHT Kamieli B Mope — Ge36pexHOM Mope
5JIEKTPOMArHUTHBIX BOJH. A Befb uesoBeKy ObIIO OB HHTEPECHO
nosiyyaTh CBENEHHS O CaMblX pasHOOGpa3HLIX mpoleccax, KOTophle
JIeXKaT 3a IOPOroM HENOCPeACTBEHHBIX OILyIIeHHH,
‘ Tak BosHHKaer npo6seMa — BHEeTb He3pumoe. M He mpocto
BUETh, @ NOAPOGHO H3yuyaTb HEBHIHMBE SIBJEHHS, HCNOJb3YH
Bce 6OraTCTBO BO3MOXHOCTeHl uesoBeueckoro ruasa. Hampuwmep,
€ro cnoco6GHOCTb TOHKO pa3/HyaTh IBETA.

Ecnu mnepex co6akoit MAM MODCKOM CBHHKOM OKpYXalOLIHA MHD
npeacTaer B BHAe uepHO-GesloH (Qororpaduu, TO Haue 3peHHE
cnoco6Ho omo3Hath (a Haw Mo3r 3anmoMHuTh) 10—I12 1BeTOBHIX
TOHOB. UHCJO ke pas/iHyaeMblX OTTEHKOB MOXeT JOXOAMTb AO
300 Taic.! y

A Temepp BCNIOMHMTE MECTPb!Hi KOBPHK Ha 2-fi cTpanuue 06J0X-
ki («Texunka — mosogexu», Ne 1, 1966). Dto pasHOUBeTHOE
NIaHHO — CHHUMOK HeBHAHMoOro (meueHH muBoro yesoseka). Cre-
JIaHa Halla MO3aHKa HECKOJIbKO HeOGBIYHBIM CIOCcOoGOM.

H3BecTHO, YTO HEKOTOPHE OPraHbl yeJoBeKa H3OGHPATENIbHO Ha-
KalJKBalOT B CBOHX HeJpax OmpeJe/ieHHble XHMHYECKHE 3JIeMeH-
THI, BBEeJIGHHEE BHYTPb OpPraHM3Ma: IMTOBHAHASA XKeJe3a CJHYXKHT
cBoeo6pa3HOli KOMMJKOH #oma, meueHb — 3oJota. Ecin B3ATh
He mnpocto HOX HJM 30JI0TO, a DPAaJHOAKTHBHBIE H30TONHl 3THX
3JIEMEHTOB, TO HAlUM «KOMHJKH» CTAHYT HCTOYHMKAMH HEBHIHMMbIX
uaayyenuit. Tak ynaercs 3aneyaryieTb Ha IUVIEHKE CKPHITBlE OT
rna3 opradsl kuBoro Tensa. Ho 4ro mact Bpauy pacnjibiBuaToe
cepoe mATHO Ha oO6biuHOK ¢oTorpaduu, maobpaxaiwouiee Ty xe
neyeHb? MexRy TeM INPH MOCTaHOBKE J[Har€o3a BaXHO 3HATb
pasMepel H ogmy Hceaenyemoro opraa. Kak ObITb?

Ha nomoms NpHXOXHT IBeToBoe KogupoBanue. CyilecTByIOT
CrelMalbHbEle a/MeKTPOHHBIE YCTAHOBKH — paguorpadsl. Onu pe-
THCTPHPYIOT DAJHOAKTHBHbIE H3JyYeHHs, HCHyCKaeMble OpPraHoM-
«KONMUJKO#H» M NPOXOAsliye CKBO3b OKpYyXKaloline TKaHH Tena, Mn-
TEHCHBHOCTb paJyalHd MeHfieTcss OT TOYKH K TOYKe — B 3aBH-
CHMOCTH OT TOJUMHH H ¢opMBI oprana. UeM cHibHee H3J/IydeHHe,
TEM sipye BCHBIXMBAeT JlaMmoyka panuorpada. A MOXKHO chenath

TPEXUBETHOE
U30B PAXXEHHME .
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