TMTABA 6
CUCTEMA OTCYETA B ®U3HUKE

Tlpo6Gnema, ykasaHHasi B 5TOM 3arJlaBHM, YXOIMT CBO-
HMH KOPHSIMH B Tpeueckyio ApeBHoctb. OHa npouuia TpH
CTaMd  DPAa3BUTHS: TEOMETPHUCCKYIO, IPOCTHPABILIYIOCH
no XVII cronerus; AMHaMHYECKyIo, Kotopas nocje Io-
Gempt BoJiHOBOHM Teopum ceera (okomo 1800 r.) pac-
pocTpanmnack Ha Bcio (QH3WKY, H, HAKOHEL, 30Xy
TEOPHH OTHOCHTENBHOCTH OWUHINTEHHA, HayaBIIyioCad B
1905 r.

B reoMeTpHUYECKYIO 30Xy BOIPOC O CHCTEME OTCHeTa
OBl HETTOCPEJICTBEHHO CBSI3AH C BOIPOCOM O IOJOXKEHHH H
apmxennn tena. C caMoro Hauana 6vUIO SICHO, 4TO 06a
5TH NOHATHS 6e3 3a/laHHS Yero-TO, 10 OTHOIIEHHIO K UEMY
OHH MOTYT GHTb OIPEJIEJIEHE], TEPSIOT CMbICA. ApHCTOTEb
(384—322 nmo mH. 3.) W BUIEN 3a HMM BCH CXOJACTHKA
OTHOCHJIM IIOJIOXKCHHE TeJa K OKpy:Kalolell ero mare-
puanbHoli cy6cranimmu. Ilen cnop o ToM, kacaerca Jnim
5Ta Cy6CTAHLUS TeJ HENOCPENCTBEHHO HJIH JONYCTHUMB! KO-
HEYHBIC paccTosiHua. IIpu TakoM TONKOBAHHH OBWIH He-
pasperuMbl CIIOPHBIC BONPOCHL, KaK, HANpUMeEpP, NBUKETCS
JIM JIDH HAJIMUUU BeTpa Kopabik, CTOSNINE HA sKOpe, T0-
CKOJILKY BOJId ¥ B0o3nyX BOJNH3W Hero MOCTOSHHO OGHOB-
JISTIOTCS, WM ¥K€ OH IOKOMTCS, TaK Kak ¢ Gepera JIBHKe-
HHE He KOHCTaTHpyeTcsi DoJee BaxKHBIM JUisi (DUSHKH
6bLI0 TO, UTO CorJiacHo Bo33peuusM Kuapmus Tltonomes
(o xux Bo II cronerun u. . B Anekcangpum) cdepa ne-
NOIBHKHBIX 3BE3M, KakK Haubojee OTAAJICHHAS OT OKPY-
®Karomux 3emno cdep, BoOOLIC HE HMEET IOJIOKCHHSI.
3a HeHl HET HHYEro, YTO €e OKPYXKalio Obl, HET JaKe
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npoctpauctea. HecMoTpsa ma 2To, OHa moJikHa OHlIA, CO-
racuo yuennwoo IltosoMes, uMeTh IBHIKEHHE, a HMEHHO
CYTOYHOE BpAIIEHHE BOKPYF 3€MJiH.

Artolt HenocaegoBaTesnbHOCTH He uzbexxan Hukonah
Konepruk (1473—1543) npu 0GOCHOBAHHE CHCTEMHI, Ha-
3paHHOH ero mMmenem. Korjia om mpumnucan mnoxoél cdepe
HEMOJIBUXKHKIX 3B€3Jl, & 3€MJIe, HANPOTHB, CYTOYHOE Bpa-
IIEHHE BOKPYT €€ OCH, TO 3TO OBJIO TOJBKO JIOFHYCCKHM
YJIydIIeHueM TPagHIHOHHOrO BO33penus. Konepuuk eine
NpUIEPKUBAJCH B3IJIsi/la, KOTOPHH HAM Tagk TPYOHO No-
HATh, YTO 3a c¢epolt HENMONBHAKHKX 3Be3y Huuero Het. Ot
5TOr0 B3rVIla OCBOOOMMJCH JIMIIL CHIBHHIE NPOTHBHHK
Apucrorens — JIxxopnaso Bpyno (pox. B 1548 r.), Ko-
Topeifl B 1600 r. OB1 HOABEPTHYT B PuME COXXKEHHIO 32
yyeHre o OCCKOHEYHOM MHOXKECTBE MHPOB, 33 CBOC BhI-
CTyIUIeHHe B NoJk3y KollepHuka W T. N. «epeck». Kemnep
HE PEIWICA NPHCOCOHHHTECE K 3TOMY CMEJIOMY |
BCce e Hen30exKHOMY MAONONHEeHHIo cHeTeMel Korep-
HHUKa.

Ilpu manbuefiieM 0GOCHOBAHWH TeJHOLECHTPHUCCKOH
cucTeMbl KOMEpHHK PYKOBOIMJICS CBOEro Pojia TeJCOJIOTH-
uyeckoll Touko# 3peHus NMpocToTsl npuponsl. «llpupona we
JeJAeT HHUYEro JHINHEro MKW HaIPacHOrO», — IOBOPHIH
enle rpeku. KOIMEpHUK CYHTAJ, YTO NPOIIE OOBACHUTH JBH-
JKEHHE NJaHeT Ha ueGecHOM CBoje COOCTBEHHEIM JBHIKE-
HHeM J3€MJIH, T. €. JBUXKEHHEM OJIHOTO TeJNa BOKDYT
Comnna, uem onucanueiMp IlTomomeeM CJoOXKHBIMHE Bpa-
IMATENBUBIME JBHKECHHAMH BCEX nJaHeT. Kak HH HMITOHH-
pyer HAM 3Ta MBICJIb TeNepPb, HO HEBO3IMOXKHO OBLIO HATh
NpuyHHIOe 0BGOCHOBAHHE NPH TOTJIAIIHEM COCTOAHHH (u-
3UKH.

Brosie 1moHsTHO, yTo TpeGoBaHHE TIPOCTOTH, GoJblle
anejupyIoIiee K YyBCTBY, UYe€M K KPHTHUECKOMY pasyMy,
HE CMOIVIO yOE€NHTb MHOT'HX COBPEMEHHHKOB H ITOTOMKOB
Konepuuka. KpoMe TOro, upeacraBjcHHE O TOM, 4TO BCE
YEJI0BEYECTBO HAXONMTCS B TOCTOSHHOM KPYrOBOPOTE, HE
3aMeuas 3TOro, BOBce He OBLUIO NPOCTHM H K TOMY Ke
B TO BpeMs (usnueckd He OpLio oBocHoBaHo. Henbss
I03TOMY CUHTaTk HHM OTCTAJOCTHLIO, HH TPYCOCTBIO TO, YTO
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uafatenb Besmgoro Tpyna Konepuura «De revolutioni-
buss *) HiopuGeprcruil yuenwit Ocuannep, HabuonaBmui
34 newdaTAHHEM KHHIH BMECTO aBTOpa, 0XapaKTepH30BaJ
B IIPEHCJIOBHE CHCTeMy KonepHHKa Kak NpOCTYH0 «THIO-
TE3y», ONpaBiaHHYI0 Gjaromapsi CBoeMy COOTBETCTBHIO C
HAOMIONEeHHUsIMY, HO HE SIBJSION[YIOCS HA 5TOM OCHOBAHHH
HUCTHHHOIL.

Crpactaast Gopb0a, KoTopast pasBepHyJacb BOKpPYr
9TOH CHCTEMEI, MEHbHIE BCEr0 CBSI3aHA € HEHAOCTATOYHO-
CThIO NPHYHHHOTO (PH3WUECKOro OBOCHOBAHHUSI €€, KaK 5T0
OBLTO BCEFZla B «TeOMETPHUECKYIO» anoxy. Hamno no6aButh
K 5TOMY, YTO NPEICTABHTENH IIEPKBH, KaK KATOJHUYECKOH,
TaK ¥ IPOTECTAHTCKOH, HanpuMep noxkrop Maprun Jhotep,
He MNpH3HABAJM [BHXeHHe 3€MJIH Kak NpOoTHBopeuallee
6ubaun. OHH TOBTOpPSUIN TIPH 3TOM, COGCTBEHHO, TOJBKO
Te oOBUHeHMs, H3-3a KoTophix yxe B I1I cronetwn mo H. 3.
noctpanalt, kak «6esboxuuks, Apucrapx us Camoca, nep-
BB 3aIMTHUR NonoGHo# cucteMbl. OueHb XapakTepeH
$haxT, uro ot Apucrapxa po Diimnrefina uu omgHa (u3lm-
YecKasi TeopHsi He CMOrJia TaK BCKOJBIXHYTb HIHDOKHE
KpYrH OOIINECTBEHHOCTH, KaK TCOPHS, KaCaBLIAsICSt TIpH-
BbIUHBIX B3LJISiIOB Ha NpocTpaHcTBo H Bpemsa. OcyxkueHue
lanunest Takke OTHOCHNOCH HE K F€OMETPHYECKHM OCHO-
BaM cucreMbl KonepHHKa u HE K I'aJHJICeBCKHM acCTpOHO-
MWUECKUM OTKRPHITHSM, 8 K «JluanoraMm o gBYX TIJaBHBIX
CHCTEMAX MHpa», B KOTOPHIX HOAPOGHO W WHOIIA OCTPO-
YMHO OIIpOBEpPraJIiCh HHHAMHYECKHE apPTyMEHTH NpPOTHB
JIBHIKEHHST 3eMJIH.

Konepuuk caM He npunuMan yuacrust B Gopble Bo-
gpyr ero cuctembl. OB pozpepxupBanacs go 1543 r. or
onybaukoBaHusl Hauatoii ewe B 1507 r. kuuru. Toneko ua
CMEpPTHOM OJ[pe€ OH YBHJEJ HEKOTOPhie 4acTH ee B NeyaTH.
Ho namuoro paHbille, BepositHo B 1514 r., ou mnocian
CBOHMM [py3bsIM HEUTO BpPONE INpPENBAPHTEJILHOIO pE3IOME
couMHeHHsl, Tmo3nHee HaspaHHoro «Commentarioluss.
Oxosno 1880 r. oHo mosiBHyiock B Beuckoii 6uGanoTere

*) B masepamuu «De revolutionibus orbium coelestiumy» ofa
TIOCNEIIHAX CJOBA SABJAKTCH JAOTIOJNHEHHEM H3JiaTess],
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nocyie jionroro 3abBenust. OTTyHa MB GepeM CiaeAyioliue
npeanoxenus *),

1) Her opmoro ofmero UeHTpa Jjuist BCeX HEGECHBIX
opbut unu cdep.

2) Ilentp 3emyu He ecTh LUEHTP MHpa, @ TOJBKO NEHTP
TSKECTH U LEHTP OpOUTH JIYHHL

3) Bce opbuthl okpyxatoT Conmne, Kag 6yATO OHO Ha-
XOIUTCSl B UX LEHTpE; 103TOMY LIeHTp MHpA JIEXKUT BOIU3U
Connna.

OueBumHo, AJS1 Toro, uTOOH H30eXXaTh BO3pAKEHUS,
YTo B TEUYEHME TONA [OJIKEH MEHSIThCs BUA nebGa merno-
JBUXKHBIX 3Be3]l BCHEICTBUE BpallleHusi 3eMJHM, Aajblle
CJaAeNyeT:

4) Orxomenve paccrosinust Mexay ConHieM u 3eMyel
K BEICOTE He(a HEeNoNBMKHHIX 3Be3J] ropasfio MeHbIIe, 4eM
OTHOLIeHHE pajuyca 3eMid K ee paccrosiauio or Cojmna.
3T0 paccTosinie HE3HAYHUTEJLHO 110 CPABHEHUIO ¢ BEICOTOH
Heba HENoJBHXKHEIX 3Be3/l.

5) Bce mBimxkeHUsl, KOTOphle KOHCTATHUPYIOTCS B Hebe,
HE CYHIECTBYIOT PEajibHO, & TOJBKO INPENCTABJASIIOTCS Ta-
KOBEIMH ¢ 3eMJIH. 3eMJIsl ¢ NPUHAAJNEXAITHMY el 3JeMeH-
TAMH COBepIIaeT CYTOYHOE BpallleHHe BOKPYT €€ Hero-
JIBU2KHEIX Tto1tocoB. I1pu atoM HE6O HENOABHIKHEIX 3BE3J,
Kag HauboJiee yHajleHHOe, OCTAETCS HENOIBUXKHEIM.

6) Bumumoe nBmxkenwe CosHIlA He NMPUCYLie €My ca-
MOMY, & SIBJISIETCSl CJENCTBHEM BpPAIIEHUS 3eMJH IO €€
op6ute Bokpyr CosHna, Kak 310 CBOHCTBEHHO BCEM IUIa-
meraM. Utak, 3eMist mofBepsKeHa MHOTHM JBHIKEHHAM.

7) To, uto ®Kaxercss y ONY:KNAMIIHUX 3BE3J JABHXKE-
HUEeM B3aj U BIEpel, He SIBJSETCH Ha CaMOM JeJie TaKo-
BBIM, HO cBsizano ¢ apmxenueM 3emau. Ilocnemnee camo
no cebe sIBJAAETCS JOCTATOUHEIM [ OGBHACHEHUS MHOFO-
YUCJICHHBIX M MHOr00OpasHEIX fIBJIeHUH, KoTophle Habro-
narotcs Ha nebe.

Bce 310 KaxkeTcsi HAM BIIOJHE SICHBIM U HEHBYCMEIC-
JeHHEIM. M Bce ke mopo6Has cUCTEMa NPEACTABJsIIA JUIst

*) Llutupyercs 1o Hemelkomy Iepesony nA-pa . Poccmana,
Naturwissenschaften 34, 65, 1947.
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Konepuuga eme Goawtive TpynHocTd. Kag mHaue MOXHO
0OBACHNTE, UTO OH BIOCJEJCTBUN NMPHUHHCAJ 3eMJie, KpoMe
€€ CYTOYHOTO ¥ TONOBOIO IBHIKEHHS, €IIE TPEThE JBHIKE-
HUE, IIPH KOTOPOM 3€MHAasi OCh H3MEHSIET CBOE II0JIOXKEHHE
no orHomennio K ConHIly B TeueHHe rojia, 4To JaeT Bo3-
MOXXHOCTb OGBSICHHTHL H3MeHeHHe Bpemen roxa? Opnaxgo
JIOCTaTOUHO TOTO, YTO OCh 3E€MJIH COXPAHSET CBOE IOJIOXKE-
HHE MO OTHOHICHHIO K HEGY HENOABHXKHEIX 3Be3y (eciu
npuMeHsaTs TepMunosyoruio KonepHuka)! D10 3abnyxie-
HHe HECKOJNbKO HANOMHHAET NOJHSBLIKICA BO BpeMEHA
Herorona criop o ToM, uMeer Jiu coGCTBEHHOE BpalneHue
JIyHa, NMOCKONBKY MbI BCETJa BHIHM TOJBKO OJIHY €€ CTO-
pory. Te, xoTophie HE MOIJH BHONHE OCBOGOMHUTHCH OT
TCONCHTPHUECKOH TOYKH 3pEHHs, OTPHUIANH 3TO BpalleHHE,
A y Konepunka, BeposITHO, WIpajio aHAJOTHYHYIO POJb
oripejlesieHHoe npejinouTenne B oTHomenun Conmia.

Kax 6wl To Hu 6bL10, MBI 06s13anbl Konepuugy ykasa-
HHEM Ha CHCTEMy OTCYETa, HAaJasj0 KOTOPOH HAXOAMTCS B
LEHTPE THAKECTH HAllel COJIHEUHOH CHCTEMEI, & OCH OpHEeH-
THpOBaHH! 10 HEOy HENOJBHKHBIX 3Be3Jl. Pusnka OTHOCHT
K 3TOH CHCTEME OTCUETA KAXKI0€ MECTO H KaXKIO€ JBHIKE-
HHE, €CJIH HE JaHbl JaJbHEHIINE yTOUHEHUS. TpU KOOpIHU-
HATHl, KOTOPHIMH OITpENENsICTCS TOUKA, COIJIACHO AaHaJH-
THueckoll reomerpun Jiekapra (1596—1650) Ttoxe orHo-
CAITCH K 3TOf CHCTEME BO BCEX CHY4asx, KOrja HET JONoJ-
HUTENbHBIX onpeaenennii. bes Konepnuga He Obuin OH
YCTaHOBJICHH 3akoHb Kerviepa u Teopus THATOTEHHSL.
MoxkHO coOrnacuTbCsi ¢ TEM, YTO €r0 0GOCHOBAHHE TEOPHH
HECOBCPIICHHO, HO HE MOXET TOJBKO YTO POJAHBIIASCSH
Hayka ObITh xopomlo obGocHoBanHok. Y Benwuune ee ocHo-
Baresiell oGHApyKUBAeTCsl KAK pa3 B TOM, UTO OHH HHTYH-
THBHO YJIOBIJIH HCTHHY.

Worann Kennep (15671-—1630) crocoGerBoBan yxper-
nennto cucteMbl Konepuuga. JleficTBurenibHO, Ha IOYBe
3TOH CHCTEMBI BBIPOC/H €0 TPH 3aKOHA JIBHXKEHMs [1J1a-
HET, Onaronapsi KOTOPBIM CTald BOSMOXHBIMH OoJiee
TOUHBIE ACTPOHOMHUECKHE BBIMHCJICHHS. Bpsim Ju 3TH 3a-
KOHEI CMOIJiH OBl BO3HHKHYTh Ha ocHOBe cucteMbl ITtosno-
Mes. Ho gns Gonee riy6okoro oGOCHOBAHHSA CHCTEMBI
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Konepuuka Kenjep HMes Majo 3HAUYEHHs!; €70 apryMEHTH
HCXOIUJIH U3 TOYKH 3PEHHS NMPOCTOTH H KPacoTH, KoTopasi
He uykfga 6b1a U Konepuuky. Kemuep, nmoBuguMoMy, He
HMEJI SICHOTO NOHHMAHHS 3HAYEHHs JHHAMHYECKHX OTKPH-
THH CBo€re coBpeMeHHHKA [ajmnesi, acTpoHOMHYECKUMH
OTKPHITHSIMH KOTOpOoro oH Bocxumasncs. Ho B Gopnbe
Konepunka H© Ilronomess ocHOBHoE 3HAueHHE HMeJH
HMEHHO 3TH AVHAMHUYECKHE OTKDHITHs. Y3Ke TOrAa NMPOTHB-
HUKH KonepHUKa NpHBOAMIN NHHAMHIECKHE APTyMEHTHI.
MoxHo BCTPeTUTR Y HHX, HanpuMep, TAKOE BO3ParKEHHE:
B CHJIY CYTOYHOI'O BpalllCHHsI 3eMJH BCE NMPENMETEH, KOTO-
pHI€ He OMEHb KPEITKO CBSI3AHEL C €€ MOBEPXHOCTHIO, NOJIKHEI
OLITE OTOpOUICHH B MHPOBOE NPOCTPAHCTBO M, JBHrasich
Bokpyr CoJiHIla, 0CTABAThCs NMo3amd 3eMan. JIHMHIL HoBast
IMHAMHKa MOTIJIa ¢ yCIeXoM OIpOBEPrHyTh TaKoe Bo3pa-
xkenue. YacrimyuHo pemrenne 6ruto nano INanuneo INannneem
(1564—1642), 3ateM oronuartessHo Hcaakom HriotTomom
(1643—1727).

B Goprbe 3a cucremy Konepunka nepeast zachyra
Fanunes, storo manGosiee MIOAOBHTOrO, OYEHb ITONYJsIP-
HOT'O U B TO K€ BpeMs IIEHABUIMMOTO yueHoro-6opia, 3a-
KJIIOYAETCSI B €r0 BEJMKHX ACTPOHOMHYECKHX OTKDHITHSIX,
CTABIIMX BO3MOXKHBIMH OJiaroJiapst NPHMEHEHHIO HOBOFO
BCIOMOFaTEJIbHOTO CpPeACcTBa — Teneckona. B 1610 r. on
nokasan, uto cnyTHuke IOmurtepa o0pasyloT MHHHMATIOP-
HYIO IUIAHETHYIO CHCTEMy, NomobHyio cucreme Kornepruka.
B 1611 r. na ¢asax Benepnl oH HEOCHOPHMO JOKA3aJl, UTO
9Ta IUIaHeTa CcoBepuiaeT (NMPUOMHKEHHO) KPYroBoe JBH-
xkenne Bokpyr CoJiHIA, a Takke TO, YTO OHA, NOAOGHO
3emuie u JlyHe, He H3jyyaeT cOGCTBEHHOTO CBETA, A TOJBKO
orObpackiBaeT coaHeuHBl# cBeT. [lenenbHo-cephlll cBeT
yactH Jlyoe, He ocBeniaeMoit CosHneM, OB AJisi HEFO
OKasaTeqsCTBOM TOro, UTO 3eMJisd, €CJIH CMOTPeTh Ha Hee
H3BHE, NMOAOOHO NPYFUM IUIaHETAM KaKeTcsi CBeTsinedcs.
Bropo#t ero sacnyrofl 6HUIO siCHOe NOHMMAaHHE TOTO, YTO
34KOHB! JIBUIKEHMSI OTHOCSITCSI HE K CHCTEME OTCUeTd, CBSi-
sanHoll ¢ 3emiuell, a K KONEPHUKAHCKOH CHCTEMe OTCueTa.
Korpa Ianune#t roBoput o namenud, uinH, 6Gosee oOIuo,
O JIBUKEHHHU 10 HanpaBJICHHIO K 3eMJie, TO OH yTOUHSIET,
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uro 06 3TOM MOXHO TOBOPHTH TOJBKO IPHOJIHKCHHBIM
o6pasoM, Tak KakK, CTPOrO roBOPs, CBOGOJIHO Najarouiee
TeJIO0 BCJEACTBHE BpAaIneHHs 3€MJH OTKJIOHSIETCSI OT Bep-
TuKanu, Jlaxe Tterepn erte (usuka nosposser cede IPH
obcyxknenny GONBIINHCTBA OIBITOB TO e caMoe Ipubiu-
JKEHHe, 3HAUCHHE KOTOporo BrosHe u3BecTHo. M B 10 ke
Bpemsi I'anunedt ne nepecraBas onpoBepraTh JHHAMHYE-
CKHe BO3paKeHUs MpoTuB yuyenusi KomepHuka Ha OCHOBE
NMOJYYEHHBIX UM HOBBIX pe3yibraToB. Ho smmme Gnaromaps
pabote HuloTOHA CTaNo COBEPUIEHHO SICHO, UTO JBIXKEHHE
TIaHET MOXKHO ITOHATh JUHAMHYECKH TOJBKO HA OCHOBE
cucTeMbl orcueta KomnepHuka.

JIpyrue 3aKOHBI TNIPUPOJBI — ONTHUECKHE, 3JIEKTpHue-
CKHE W T. . — B 3TOH CHCTeMe HAxOAsiT MpocTyio (hopMy-
JIMPOBKY; HO 3TO SIBJISIETCS, KOHEUHO, JAJBHEHIIHM, YHCTO
SMITHPUUECKUM BBIBOJIOM.

Bonpoc o cucteMe orcuera OvLT paspetieH, TAKHM 00-
pasoM, TOJNBKO NpakTHYECKH, HO He npuHuunuansHo. Ka-
KOBB! (pH3HUeCKHe OCHOBBI IPEHMYINECTBA CHCTEMEBI OTCUETa
Konepuuka majg JpyrdMH CHCTEMaMH OTCYETa, HarpuMep
Hajg cucTeMoll, cBsizanHoll ¢ 3emiei? HrioToH, KoTOphIH
BIOJIHE TIOHHMAJ TPYAHOCTH 3TOrC BOMPOCA, HCKaJ MOMO-
I B JONYIIEHHH Hapsiny ¢ <«abCoJIOTHLIM» BpPEMEHEM
TaKxke «a0COJNIOTHOrO» IPOCTPAHCTBA, KOTOpPOE JaBalio
BepHyio cucreMy otcuera. Ho Bmecte ¢ Jlronburom Jlanre
(1863—1936) *) o6a nousTHs HAJC OXapaKTepPH30BaTh
KAK He TOo[JieXxalye BOCIPUSTHIO, <«IPHU3PAUYHBIE»; HE-
CMOTPsI HA 3TO, OHH €lle 'H TeNepb NMPOAOKAIT Cylie-
CTBOBAThL BO MHOTHX TOJIOBaX.

COMHUTENRHOCTE 3TOH Hued noby:kjajia K pasMblIlie-
HHUIO BCeX BeJNHRHUX ¢uiocodoB snoxu HetoTona, nanpu-
mep Jlefi6uuna u Kanrta. Jlumb B 1886 r. ObliO npousHe-
ceno ocBoboxparomee cjoBo Jlanre B ero patore «Mcro-
pHUECKOe pasBUTHE MoHATHS aBmkeHus». OH  numeT:
«Pusnka onpenensier CBOI0 CHCTEMY OTCUETA COOTBETCTBEH-
HO ToHl QYHKUMY, KOTOPYIO TIOCTENHAS JOJKHA BHIOJHATE,

*) Kpartkywo 6uorpadguio Jlhiopsura Jlamre paa M. Jlays B Na-
turwissenschaften 35, 193 (1948).
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H, CJEJOBATENbHO, HCXORMT H3 TOH Ke TOUKH 3DPEHHS,
KOTOpasi JICKHT B OCHOBE OIpeNeNICHHs BpeMeHu». Jlanre
PE3IOMHPYET Pe3yJbTaT CBOCTO PACCYKIACHHS B JBYX OIpe-
JeJeHusAX u ABYX TeopeMax *):

Onpenenenne I. Upepnnanproll cucTreMoll Bashl-
Baercst Jo6asi KOOpJHHATHAs CHCTEMa, M0 OTHOHIEHHIO K
KOTOpOll TpaeKTOpHM TPEX MAaTCpPHAJBHEIX TOUEK, BHIXO-
JSIMX H3 ONHOTO MYHKTA NPOCTPAHCTBA M 3aT€M MPENIO-
CTaBJCHBBIX caMuMm cebe, npsMOJMHEHHH (TOYKH He
NOJKHEL JIEXKATh Ha ONHOM NpsiMoil).

Teopema I. TlpsamonubsefiBOE no OTHOHIEHHIO K
HHEPIHAJIBHON CHCTEME ABJSIETCSI TAKKE TPACKTOPHS JIIO-
60ft ueTBeprTo, camoll ce6e NpeHOCTABICHHON TOYKH.

Onpenenernue II. Vnepnmanevoil mkasoii Bpe-
MEHH HasHBaeTcd Jirobas IIKana BPEMEeHH, [0 OTHOHIEHHIO
K KOTopO#l CBoOOAHAsI MaTepHAJbHAs TOUKA MPOXOIHT B
CBOEM JBHIKEHHHM [0 HHEPIMH B PaBHBEIE IPOMEKYTKH
BpEMEHH PaBHBIC PaCCTOSHHSL

Teopema II. Ilo OTHOWmIEHHI0O K HHEPIHAJNLHOIN
HIKaJe BpeMeHd Jio6asi MaTepuajbHast TOUKa, JBHXKY-
Nasicsl N0 WHEPIMH, B PABHLIC NPOMEXKYTKH BPEMEHH MPO-
XOIHT PABHBEIE PAaCCTOSHHS.

OnpenesieHusi SBJSIOTCS UYeJOBEUECKHMH COTJIANICHH-
SIMH, HO TEOPEMBl — HMIMPHUECKHMHE NPEHJIOKEHHIMUY;
JIMHIb OHH COOOLIAIOT ONpeIesicHusIM (PH3HICCKOE 3Hayve-
nue. UctunbocTh cucteMul KonepHrka ocHoBaHA Ha 9MITH-
pHUECKOR 3HAUHMOCTH TEOPEM.

Koneuno, Heab3si u3 HaGNMIOHNEHUS [BHKCHHUSI MaTepu-
aJIEHBIX TOYEK, HE MOJIBEPIKCHHBIX HEHCTBHIO CHJBL, Cle-
Jarh BHBoJZ o TOM, uro cucreMa KonepHHKa fBASIETCS
nHepIHalbHoH cHcTeMOH. 110JHOICHHEIM OKA3aTeILCTBOM
SIBJISIIOTCSL  BHIUKCJIEHHE MyTell TJIAHET HA OCHOBE COJED-
}Kanel 34KoH HHEPIHMH MEXAHWKH H JOCTHTHYTOC TaKHM
nmyTeM corJjlacie ¢ onblToM. MBI y2Ke ynoMuHanu B rJase I,
YTO JJISl JOCTHXKEHHSI STOTO COOTBETCTBHSI C ONHITOM HAJO0
cIeflaTh HeKoTophle HeGOJIBIIHE HOMNPaBKH K OOHYHO YIHo-

*) Mbl nurupyem no pabote Jlamre B Philosophische Studien
3, 539 (1885—1886).
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TpeGisieMoll IIKajie BPeMEHH, KOTOpbIE NEPEBOJSIT €€ B
HHEPLMAJBHYIO IIKaJIy BpeMeHu.

Takum o6pasom, uepe3 350 jer nocyne KomepHuka MBI
HaxonuM, Hakowell, y Jliogsura Jlanre onpenenennoe sa-
BepllleHne JHHHH DasBUTHS, HcxonuBliel M3 ydenus: Ko-
nepHHKa.

BrimeykasaHHEIME  ONpeJleleHHsIMH  HCKJIOUAI0TCS
MHOFHe Jipyrue MBICJIMMblE CHCTEMBI OTCHeTa, HamnpHMep
mobas cHUcTeMa, KOTopasi BPallaeTcss C TMOCTOSIHHOH CKO-
POCTBIO TI0 OTHOWIEHMIO K ACTPOHOMMYECKOH CHCTEME OT-
cueta. Tesio, mokosimieecss B TOROOHOH cucreMe, OyAeT
HCOBITBIBATD, KakK Ykaszan ele HeoroH, 1neHTpoGek HyIO
CUNy, HE CORepiKallylocs B ypPaBHEHHIX IBHKEHMs. JTta
cusia (pakTUYECKH $IBJIAETCS JIMIIb JPYIHM BHpPaxKeHHeM
CTpEMJIEHHSI K NPSIMOJHHEHHOMY JABMXKEHHIO IO OTHOLIE-
HHUIO K WHepluanbHOl cucTeMe. g cBsisaHmoil ¢ 3emaeil,
cJIeloBaTeIbHO, Bpallalonielicsl clCTeMBEl OTcueTa 3Ta IeH-
TpobexkHasl cHJa NPOsIBJIAETCS, HanpUMep, B CIUIOIHBA-
Hud 3eMJin. Bpaltienye nsockoctd KoJeGaHusi MasiTHHKA B
npousBesennoM B 1851 r. onwre ®yko (1819—1868)
TaK»Ke, HECOMHEHHO, YKasHBaeT Ha BpallleHne 3eMJiy, T. C.
Ha HEONpPaBJAHHOCTb 3€MHOH CHCTEMHl oTcyeTa. BropeM
JIOKa3aTeJIbCTBOM  SIBJISIETCS  YCTaHOBKA BpaI{AIOILErocst
KOMIlIaca B CEeBepHO-IOKHOM Hanpasjgenun (B 1925 r.
MalikesbCOH OKa3aJ TO 2Ke caMoe NOCPeJCTBOM OILITa C
uHTephepenlell cBETa).

Ho mgunamuKa JAaer BO3MOXKHOCTb BHIBECTH M3 OOHOL
HHEPUMAJBHON cHcTeMbl Jipyrye. PaBHONpaBHBIMY SIBJISIIOT-
¢l BCE CHCTEMBI OTCYeTa, KOTOPHIE N0 OTHOLIEHMIO K Hel
repeMeIaiTcsi ¢ NOCTOSTHHOH CKOPOCTBIO. ITO OBIIO XO-
pouio usectno IHbtorony; eme lajusieli B cBocit 3a-
mure yuennss KonepHuka NPOTHB pacnpocTpaHeHHBIX BO3-
paxeuuil ccelIajcd Ha TO, YTO B 3aKPHITOM NPOCTPAHCTBE
BHYTPH JBHKYIerocss kopabJisgs HHKAaKHM MEXaHHUeCKHM
ONBITOM HeJib3si 0OHapyKHUTh JBHKEHHE KopalJs.

Koopnunatel, onpenessiioniye INOJOXKEHHE Marepu-
aNpHOH TOYKHM B JIOGOH U3 HHEpPIANbHBEIX CHCTCM,

O 3ak. 857. M. Jlays
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BHIYHCJISIOTCS 1o IPOCTOH (POpMyJie M3 KOOpAMHAT AanHofi
TOYKH B ORHOH M3 3THX CHCTEM, NPHYEM, KOHEUHO, BBHIY
HaJIMYHsl OTHOCHTEJIbHOTO IBIDKEHHs 00eHX CHCTeM Tpe-
OyeTcq ellle 3HATh BpeMd IJs IePeX0fa OT OLHOH CHCTEMBI
K apyroii. Ono ocTaeTcsi HenpeoGPa3oBaHHBIM H B 3TOM
CMBICJIE SIBJsIeTCsl «abCONOTHRIM». B nomofHbIX CHcTEMAaX,

%npasna, PasJauyarTCsl CKOPOCTH MaTepHaJbHEIX TOYEK, HO
YCKODeHHsI — OfHU M Te xe. [lo3ToMy 3aKOH ABIXKEHUS
uMeeT 3HaueHHe B OGeMx cHCTeMaX B OJMHAKOBOM (popme.
Ecim naercsa epunCcTBeHHas MHepIMaJbHasi cHCTeEMa, TO
MOXKHO €e NpPHHSTh 32 aOCOJIOTHYIO CHCTEMY OTcyeTa I
JIBIKEHHE OTHOCHTEJBHO Hee — 3a «abCoJIIOTHOE» NBHIKE-
wre. Ho Tak kak a10ro ne GHBaeT, TO 'OBOPAT O NMPUHIIHIC
OTHOCHTEJIBHOCTH  HBIOTOHOBCKOi Mexanuku. CorJiacHo
3TOMY TIPUHLMINY MEXaHHYECKHE OIBITHI HE JOMyCKaIoT
HHKaKOI0 IPeHMYyIIecTBa ORHON HMHEpPIHaJbHOH CHCTEMBI
nepen Opyroi.

Opnnako posroe BpeMsl IIpeanoJiarajd, YTo IpeHMyIle-
CTBO Kakoi-mubo cucTeMbl OYyneT BO3MOXKHO YCTaHOBHTh
JPYTHMHU 3KCliepUMeHTaMp M HaCJIOfenUAME, @ HMEHHO
TE€MH, B KOTOpBIX M3yuaroTcss (PU3HUYECKHe ReHCTBUS, pac-
NPOCTPAHSIIOINECS] C KOHEUHOH CKOPOCTBIO; BeIb CKOPOCTH
B Pa3jMYHHX MHEPLHAJBHBIX CHCTEMAX pAasJHYHBL ITa
MBICJIE OblTa Ba)kKHa [pexkae Bcero AJs ONTHKHU. JIobas
TeOpHsi, KOoTopas cuHTana 3(pup HOcHTeJNeM cBeTa (CIOZa
OTHOCHICSI ¥ 3JIeKTpOBHasi TeopHs; rI. 4 u 5), moykHA
Ob1a paccMaTpHBaTb CHCTEMY OTCYeTa, B KOTOpOil 3(QHp
HAXOMUTCSl B IOKOE, KaK NpEeANOYTHTENLHYIO Ilepel BCeMH
apyrumu cuctemamp. IlosTomy Takas cHcremMa oTcyera
onpepenanack Kak abcosioTHass. Bcerna mesiBHO mnpHHH-
MaJIoch, YTO 3TC CyneT MHepLMaJbHas CHCTeMa B CMBICJE
MeXaHHKH.

B camom pmesie, otkpeitas B 1728 r. JIxk. bBpamim
(ro. 4) abeppauus 3Besy JonycKaeT NpocToe OOLACHEHHE,
3aKJIOYaloIleecss B TOM, 4YTO CBET B aCTPOHOMMYECKOM
CHCTeMe OTCYeTa paclpocTpaHseTcsl 0 BceM Halpabie-
HUSIM ¢ OXHOI ¥ TOMl e CKOpOCThIO, uaMepeHHOH Osnadom

% P\u a0 s (weroreca o § QM~£3) 2
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Pémepom. CKOpOCTH CBeTa OTHOCHTENBHO 3eMJIM IOJy-
yaeTcss BEKTOPHBIM BbluMTaHKHeM ckopocTu 3emJ. B 1818 r.
O. ®peress npenckasad, a B 1871 r. Jixkopmxk bupes Diipu
(1801—1892) sKcnepuMeHTAJBHO TOATBEpPAMS Kas3aB-
LIeecsl NpexkJe napajokcalbHbEM NOJO2KEHHE, YTO HAaIoJ-
HEHHE TeJecKora BOAOH, cJefoBaTeNbHO, H3MEHEHHe CKO-
pocTH CBeTa BHYTPH TpyOBl Teseckona, He BJIHSIET Ha
aGeppanuio. Teopusi Openenss nepecrana GHTH CIOPHOR U
NpuBesa K TOYHOMY, IKCIEPHMEHTAJIBHO IOATBEPHKAEH-
nomy B 1851 r. ®uso 3HaueHHIO CKOPOCTH pacupocTpaHe-
HHSl CBeTa B ABMIKYLIUXCS Tesax. EciM pacnpocTpaHeHue
CBeTa M JIBHKEHHE TeJa MMEIOT OfMHAKOBOE MJIH MPOTUBO-
TIOJIOKHOE HATMPaBJIEHHs], TO CKOPOCTh Tejia NpubaBJjsercs
WM BBHUYHTAETCSI W3 CKOPOCTH CBeTa He MOJHOCTBIO. Ei
[IPUIIHCHIBAETCS] YMEHBIIAIOMHH ee BeJTHYUIY MHOKHUTEIb—
(penesieBckuit KoappuupeHT yBJewenus. Tak 6wl man
OueHb LEHHBIH NpoGHBI KaMeHb IJIS1 BCEX INOCJeNYIOMMX
TEOpUH ONTHKM IBHIKYLIMXCS TEJI.

Onbt $u30 A0JATOC BpeMs paccMaTpHBalcs Kak Iopa-
3UTEJBHOE NOKa3aTeJbCTBO CyLlecTBOBaHus 3¢upa, NpOHH-
KalolIero Bce Teja, HO He NPHHHUMAIOIIEro yduacTHsl B HX
IBMKeHHH. TOJIBKO TaK MOXKHO OBLIO NOHSTE 3TOT KO3()-
Quument Openensi. Teopusi OTHOCHTEJBHOCTH  OIPO-
BeprJia 3ToT apryment. OHa jgokasaJa, 4To paccMaTpHBaB-
nleecss XKax caMoO co0OH pasyMelolieecsl CJOKeHHEe HIH
BEIYUTAHHE CKOpOCTell HenpaBOMEPHO INIpPH JaHHBIX YCJO-
Busix. TakuMm o6Gpas3oM, HcTOpHsI onbiTa PH30 sBJAETCS
NOY4ATENIbHBIM [PHMEPOM TOTO, Kakylo GOJBIIYIO DOJIb B
O0OBSICHEHHH KaKJOIr0 OIIBTA HUrpaloT 3JIEMEHTH TEOPUH;
UX HEJNB3S1 JlaXKe OTHEJUTH OT Hero. M ecsu norom teopuu
MEHSIOTCS, TO ONBIT [PEBPaIAeTcsl M3 INOPa3UTENBHOIO
JOoKasaTeJbcTBa JJs1 OOHOH TEOPHH B TAKOH 2Ke CHJBHBIH
apryMeHTt Jiisl MpOTHBOIOJOKHOH TEOPHH.

Ho crapoe mnpencraBsneHue of aiIUTHBHOCTH CKOpO-
CTeH cBera ¥ TeJ, BIPOYEM, BCe K€ COXPaHMJIOCh. XpH-
crnan Jonmnep (1803—1853) Ha ocHOBaHHM BOJIHOBOM
TeopuH BhiBesl B 1842 r. 3akimouense, 9TO IpUGJMKEHHe
UCTOYHHMKA cBeTa K HabJuomaresio yBeJuuuBaer HalbJio-
JaeMyl0 4acTOTy, OTHalleHde yMEeHbInaeT ee. TPY/IHENT Juis

Gt:
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nounmanusl aQdexr JHormnepa B TeyeHHe HECKOJBKHX
JECATHIETHH BCTpeYaJ OKECTOYEHHOE CONpPOTHUBJIEHME, He-
CMOTPSl Ha TOATBEpKIEHHE, KOTOPOe OH MOAYYMJI B 00Ja-
CTH akycTHKu (ri. 2). DT0 CONpOTHBJIEHHE OTYaCTH
obnsicHsieTcss  JIOACTBUTENIBHO CIIOPHBIMH ~ CTpPOHOMMYe-
CKHMMH IpHMEHeHHsIMH 3TOro mnpunnyna dommepoM. M Bce
ke Jlonruiep GBUL 1O CYLLECTBY TpAaB, ¥ aCTPOHOMMUS TEep-
Basg jaja JKCMEpPUMEHTANbHOE TOATBEPIKIEHHE HTOro
npunuuna. B 1860 r. Spucr Max (1838—1916) mpexncka-
3aJl, YTO JIMHUM TIOLJIOUIEHMS B CHEKTPaxX 3Be3]], CBSI3aH-
Hple c camoH 3Be3jiofl, HomkHB OOHapyxkuBaTh 3(PdeKT
Hornmiepa; Ho Hapsiy C HUMH B 9THX CHOEKTpax cylle-
CTBYIOT JIMHMH TIOLJIONIEHHS! 3€MHOIO MpPOMCXOXKIEHHs], He
o6rapyxupatomupe sdderra Hdonmnepa. Ilepsoe coorBer-
CTByIOIIlee HabJIOMeHHe ymasnoch mpousBecTd B 1868 r.
Bunpamy Xrworruncy (1824-—1910). B nacrosunee Bpemst
TOYHOCTb TaKHUX HabGJIomeHWi IpH OJaroNpHATHEX YCJIO-
BHfIX TaK BEJHKA, YTO MOXKHO H3MEPHTH JyuyeBHE CKOpO-
ctu B 3 - 10% cm/cex, B TO BpeMsl KaK 3TH CKOpOCTH MOTYT
pocrurarte BesqmuuHbel po 107 cm/cex. JlaGopatopnoe
Jorkasatenbcrso aQgerra Jlonmiepa 6uo nawoe B 1905 r.
Horannecom ILlrapkoM, mOJb30BaBIIMMCS B KayecTBe
HCTOYHHKA CBeTa KaHAJIOBBIMH JIydaMH, T. €. CBETSLIH-
MUCSl aTOMaMH, KOTOpBIE B 3JIEKTPHUECKHX Fa3OBHIX pas-
psinax mpuoGperaroT ckopoctd o 108 cm/cex; B 3TUX OMNBI-
Tax JOMNIJIEPOBCKYE CMELIEHHUSs] CIEKTPaJbHEIX JIMHMI [o-
JIY4aloTcs ropasgo OOMBLIMMH, YeM B aCTPOHOMHYECKHX
Habmonenusix. B 1919 r. K. Maiiopana nposepuJ agpdekr
Homruiepa Ha HMCTOYHHMKAX CBeTA, MeXaHHYECKH MBHIKY-
LIMXCST CO CKOpOCTBIO mopsnka 2 - 10* cm/cek.

Kak ©u Baxub abeppauua u 3¢¢ekr Jonmnepa, HO
OHH HE OTBEYAIOT Ha BOIPOC, CYLIECTBYIOT JM HECKOJBKO
CHCTEM OTCYETA, PABHOTPABHBIX C TOYKH 3pEHMS ONTHKH.
Kak nokaseiBaer Gosee TOYHOE pacCMOTpeHMe, 3TH SIBJe-
HHS BOOOLIE HE 3aBHCAT OT CKOPOCTEH HCTOYHHKA CBETA
d na6Jogarens Mo OTHOLIEHMIO K CHCTGME OoTcyera, a 3a-
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BHCAT TOJIBKO, MO KpaiHell Mepe B MePBOM INPHOJHKEHHH,
OT OTHOCHTEJNBHOH CKOpPOCTH HCTOYHHMKAa CBeTa M HabJio-
JiaTensl MO OTHOLIEHHUIO jpyT K apyry. Ecau 6w Habuaone-
H¥e CMOIJIO OOHapyXHThb BJIHSIHHE CKOPOCTH, OOLIeH JJIst
BceX y4acTBYIOLIUX TeJ, TO OBLIO OBl IOKA3aHO CYyLIECTBO-
BaHHe TIpHBHJIECTHPOBaHHO#N cuctembl orcyeta. Ho B mo-
JIOGHOM OIBITE 3T@ CKOPOCTB BCTYIAET B KOHKYPEHIHIO CO
CKOpPOCTBIO CBeTa; pe3yJIbTaT 3aBHCHT OT HMX OTHOIIEHUS,
KOTOpOe SIBASIETCS] Beerga MasieHbKuM uxcsioM. [losToMy
Takpe HaOMIOJeHUs TPyjgHBl yKe TOrja, Korja 3aHu-
Malorcst 3(PQEexTOM MepBOrO MOPsAMAKa, T. €. BeJHYHHaMH,
TIPONOPIHOHANBHEIMH 3TOMY OTHOIIEHHIO; TeM 60Jiee OHH
TpynHE B ciaydae agdgekra BTOPOro Mopsiaka, MpH KOTo-
pOM B paccMOTpeHHe BXOAHUT KBajpaT 3TOr0 OTHOLIEHHS.
Jlng cnyuasi pBuxenust 3eman Bokpyr Cosnna 370 OTHO-
nrenve pasHo 1074 TlopoGHBIMY 3KCriepHMEHTaMH MbITa-
JIUCh YCTAHOBHTDL «3(QHPHEIT BeTep» MO OTHOLIEHHIO K JIBH-
wymelica 3emse. Tlocae 1839 r., xorpa JKaxk babuns
(1794—1872) uccnemgoBaly BJHsIHHE jABHKEHHS 3eMJH Ha
sIBJIeHUST HHTep(depeHnuy, OBJIO MHOTG APYIHX aHaJorHy-
HBIX NONMHITOK. Ho Bce OHHM aBasy OTPHIATEJBHBIC PE3YJib-
TaThl. BOJIBHIHHCTBO ONHTOB Kacajuoch 3(PQeKToB mep-
BOro I0Opsifika ¥ He 1aBaJjio BO3MOXKHOCTH PELINUTH BOMPOC
0 cucreme orcuera, moka B 1895 r. I'. A. JlopeHTtn He
JOKa3aJ Ha OCHOBE 3JIEKTPOHHOH TEOpHH, 4YTO BOOOIE He
MOXKeT OBITh TaKHX 3JACKTPOMATHHTHBIX M ONTHIECKHX
3(eKToB NnepBoro nopsaka. Tem GoJblilee 3HaUeHMEe NOTY-
YMJIM HeMHOTHE ONBITE, B KOTOPHIX HCCAeqOBaJHCh 3(-
(pexTHl BTOPOrO mnopsjka. Mexay HHMH TeOpeTHYECKH
CaMBIM TIPOCTHIM H 3KCHEPHMEHTAJbHO TOYHEIM SIBJISIETCS
onbit Maiigesscona. OH HeNnocpejcTBEHHO CpPaBHUBAET
OTHOCHTeJIbHEIE CKOPOCTH CBeTa IO OTHOIIEHHIO K 3emJe
B PasjIHYHBEIX HanpaBJeHUsIX. «D()HUPHEI BeTep», ecyH OH
CYLIECTBYET, JOJKEH OOYCJIOBHTH Pas/IHIHS MEKAY HHMH.

3Ty MBICIb M TIEPBOE ell€ HECOBEPIIEHHOE ONBITHOE
BeIIOJIHEHHe ee A, A. Maiikesbcon onyOaHkoBaJ B
1881 r. TTocse Toro kak B 1884 r. I'. A. JlopeHTH oTMeTHN
HeJlocTaTKy 3T0H paGorel, Maiikeascon 1 Mopan B 1887 r.
BLICTYIIHJIH C TIOBTODHEIM OIBITOM, KOTODBIM MMeEJ Y¥Ke
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JIOCTATOYHYIO TOYHOCTh., 3HAUUTEJHLHO RaJjblle TMOLLIH B
1904 r. Mopau # MuJutep; OHE CMOTJIH PydYarhbesi, YTO Ha-
Gaoaemblit 3QdexT He cocraBysin /g MPEACKa3aHHOro
BHIYHCJIEHHEM pe3yJsibrara. IlpaBna, mocne 1920 r. kasa-
J0Ch, 49ro Musnep ga O60abUIMX BBEICOTAX HAJ YyPOB-
HeM MOPS TIONYYHJ TIOJOKMTENbHHE pe3yibrarhl. Opnako
o OBUIH BHYTpEHIIE MPOTHBOPEUYHUBBI H, KPOME TOIO,
Obliy onpopepruytThl B 1926 r. Keunmenu, a rtakxke B
1926—1927 rr. MHOTOYHCJIEHIIBIMU TIOBTOPHBIMK ONBITAMH,
soinosiHeHHEME A, TTukapom u 3. Craxenem. B 1927 r.
K. K. Mamunreopt # B 1930 r. I'. Mooc mocturiy Takoit
BEICOKOH TOYHOCTH, UTo «3(UPHBH BeTep» MOJKeH OBLI Gbl
6pITh 3ameTHBIM TIpH ckopoctH or 1 mo 1,5 kwm/cex, ecnu
Obl 6bwia NMpapHJIbIA TEOPUS MPEUMYILIECTBEHHON CHUCTEMEBL
orcuera.

ITon BausiHHEM oTniBTa MafKenbcoHa W JIpYFHX M0J06-
HBIX ONBITOB BO3HHKJA CHEllMANbHASI TEOPHUSI OTHOCHTEJB-
HOCTH, OTEpBIBIIAsl HOBYIO 3TIOXY Jiisl NMpoGJeME! CHCTEMB
orcuera. OHa yTBepKAaeT KaK 3&KOH MPUPOJHl CYLIECTBO-
Banpe OeCKOHEUHOIO MHOXKECTBA HHEpLUANbHBIX CHCTEM,
JIBHKYIIUXCSI C TIOCTOSIHHEIMH CKOPOCTSIMH JApPYF OTHOCH-
TEJNLHO JIDYFa H 3KBHBAJEHTHHIX UISI COBOKINHOCTL 6CEX
asaenutl npupodet. Ilpu mepexome OT ONHOH CHCTEMH K
Jpyroil Heyb3si, KOHEYHO, NIOCTYNAaTh, KaK B HBIOTOHOBCKOM
MexXaHHKe, B KOTOpOH BpeMsi He mpeoGpa3oOBLIBAETCS W
COXpaHsieT CBOIO BequuyHHy JJs1 Bcex cucreM. [loatomy
MeXaHHKa W HYXKZaAach B YIIOMSIHYTOM BO BTOPOi IJlaBe
uameneHud. YrtoOH BHIpa3uTh TOT (PAKT, YTO COIJIACHO
onbiry MalikenbcoHa cBer B A060f HHEPUHAJBHOH CH-
CcTeMe pPacrnpoCTpaHseTCsi MO BCEM HaNpPaBJeHHSIM C Ofu-
HAKOBOIl CKOPOCTBIO, TIpHMEHSIETCs] OfHOBPEMEHHOE IIpe-
of6pasoBaHie KOOPJUHAT MPOCTPAHCTBA H BPEeMEHH. ITO
«JIOPEHTLIEBO TpeoGpasoBaHue» BeJeT, HalnpuMep, K 3a-
KOHY, YTO BCSIKOE TEJIO, KOTOPOE JABUIKETCS MO OTHOUIEHHIO
K HHEpIHANBHOH CHCTEME, OKasblBaeTCsl KOpoue B Halpa-
BJIEHHH JIBUAKEHHUST 10 CPABHEHHUIO C TEM, KAKHM OHO OBLIO
OHl, ecad OB MOKOWJAoCk. IIpaBna, 3TO yKOpoueHue B CJy-
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yae MaJoi CKOPOCTH OYeHb He3HauuTesbHO. Ecsm ke cxo-
poctb NpuOJIMKACTCS K CKOPOCTH CBETa, OHO AeJaeTcsl
3naunTebHbiM. JIJMHA Tejla B HANPAaBJICHUM IBUKEHMS
JOJI2KHA CTAHOBHTBCS OECKOHEYHO MaJiof, o Mepe TOro
KaK CKOpOCTb NpuOJIKaeTcsl K CKOpocTu cBera. Jlpyroe
CIeACTBHE 3TOM TEOPHH: CKOPOCTb CBETA SIBJISICTCS BBIC-
UIHM TpefesoM He TOJBKO IJIsi CKOPOCTel BCEX TesJ W JJIst
pacnpocTpaHeHuss Bcex (pH3mueCKuX OeficTBHH B Ipo-
CTPAHCTBE, HO TAKKe JIJsl BCEX OTHOCHTEJBHBIX CKOpOCTeil
MHEPIHAJbHBIX CHCTEM ApYr OTHOCHTEJBHO Apyra. Tem ca-
MEIM CKOpDOCTb CBeT@ BBICTYNAET M3 PaMOK ONTHKH H
3JIEKTPOSUHAMUKY U IOJy4aeT YHHBEPCAJIbHOE 3HAYEHHC
IUIs1 BCeX ABJEeHHi Npuponbl. Meropuueckoll CiryualiHOCTBIO
SIBJSETCS TO, YTO YEJIOBEUECTBO BIIEPBHIE BCTPETHJIOCH C
3TOH CKOpOCTBIO IIPH H3yYeHHH CBeTa.

B 1887 r. Bospnemap @oiirr (1850—1919) samerus B
OJHOH M3 CBOHX paboT, 4TO BHIIEyKasaHHOe Npeobpaso-
BaHUe BeJleT OT OJHOH CIPaBEJTHBON JJIST ONITHKH CHCTEMHE
orcueTa K papyroii, mnomobHoi ke cucteme. B 1900 r.
Anpu Ilyankape (1854—1912) nosichus 310 OCTPOYMHEIM
MBICJeHHbIM  onbiToM. B 1904 r. 372 MBICJIB yKpenuJach
NOJ BJUSIHHEM 3JIEKTPOAUHAMUKH JIOpeHTLa, KOTOPLIil yKe
HIPUMEHSIJI peJIITHBHCTCKH H3MEHEHHYI0 MeXaHuky (I 2).
Ho ucxomubiM NyHKTOM BCeX NpPeNIIECTBEHHHKOB TEOPHH
OTHOCHTEJIBHOCTH OBLIO BCE 2K€ TO, YTO 3JIEKTPOMAariHuTHbe
H ONTHYECKHE IPOIECCH MPOTEKAIT Tak, Kaxk 6ydro Oo
370 npeoCpasoBaHHe BeJeT ONATb K NpHeMJeMOHl cHcTeMe
orcyera. JIOpeHTI, HaHPHMep, VCTAHOBHJ  pasyuuue
expressis verbis Mexqy COOCTBEHHBIM BpeMeHeM, Hero-
CPeJICTBEHHO NPHMEHSIOIMMCH B MPHBHJIEIHPOBAHHON CH-
cTeMe OTcueTa, abCOJIOTHBIM BpEMEHEM H «MECTHBIM Bpe-
MeHeM», KOTOPOe BBIMHC/seTCH U3 abCOJIIOTHOFO BpEMEHH
H OPOCTPAHCTBEHHBIX KOOPIMHAT JJIsI APYIHX CUCTEM OT-
cuera. Pemaromuil NOBOPOT, OTKA3 OT «Kak OGyaTo Obi»,
cosepurt B 1905 r. A. Ditnurreiin. Ha ocroBe ranyGokoro
BO33peHHsl Ha CYIIHOCTb NPOCTPAHCTBA U BPEMEHH OH BbI-
CKa3aJl MHEHHE O NOAHOM DPaBHOTIIPABUH BCEX CHCTEM OT-
cyera, MNOJYYEeHHHIX C INOMOLIBI0 MpeoGpazoBanust Jlo-
peHTa H3 OJHOH NONYyCTHMOH CHCTEMEI, W, CJCLOBATEJBIIO,

7
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pPABHOIpDABMH BCeX OTHOCSIIMXCA K 9THM CHCTeMaM
u3MepeHHHl MpPoCTpaHCTBa M BpeMeHH. UpesBhuaiiHo
UHTCHCUBHAS 110JIeMHKa MOPOTHB TEOPHH OTHOCHTEJBHOCTH
BO3HHKa&Ja 3a4acTyl0 13-3a HeJOoCcTaTKa IJIyGOKOro BO33pe-
nua y ommonenrop. IHopag npuanunuanbHasi ycraHOBKa
npuBesa JifHIITeHHa K BepLIuHe BCErO 3/aHHSI TEOPHH
OTHOCHTEJIBHOCTH — K 3aKOHY MHEepPTHOCTH 3Hepruu (IJ. 2).

MartepraJibHEE HOCHTENb CBeTa, (P, HECOBMECTHM
¢ TeopHel orHocutesbHocTH. O pan OB, Kak OBLIO CKa-
3aHo, MpelnouTeHHe OLHOH onpesiefieHHON cUcTeMe OT-
cyeta. Barnap Papapes — Makcsemuia Ha 2JIeKTPOMAr-
HUTHOE NoJle KaK Ha H3MeHeHHe COCTOsIHHS a(Qwpa cra-
HOBUTCSl TaKxke HelpueMJieMblM. IHe ocraBajioch HUYero
UHOTO, KaK YCMOTPETb B 2JIEKTPOMATHHTHOM II0JIe CaMo-
CTOSITENIBHYIO (PUBHYECKYIO PEAJIbHOCTE.

Ilpyroe ciiencrBue H3 JIOPEHTIOBCKOFO IipeofpasoBa-
HHUSl [JIaCHMT, YTO JABUIKYIIHECS 4acH HAYT MejJIeHHee Mo-
Koslluxcsl. B KauecTBe «uwacoB» MOXKHO paccMaTpHBATh
nepuonuyeckye KoJebOaHHsl B aToOMaX, MOpOXKAIOIIHe
crekTpanbhbple JuhHud. Ilpaepma, ator 3dderr masna, BTO-
pOro nopsifika, ¥ HOTOMY €ro TpyjaHo o6Hapyxkutb. CKo-
pOCTH KaHaJIOBBIX Jiyuell OKasaJIiCh BCE 3Ke JOCTaTOYHBIMH,
urobbl  ero KoHcTartupoBathb. «KBaxpaTwumblil adodekt
Jlommnepa» nepervieraeTcsl C KaacCHIeCKHM 3¢ (deKToM
Jlonmnepa; ero dakrruecku Habmonanu B 1938 r. I'. Afisc
u I'. P. Cruses, B 1939 r. I'. OTnnr.

CrenuaJsipHasi TEOpHSI OTHOGHUTENIBHOCTH, O KOTOPOI
3/1eChb UJIET peub, fBUJIACH HTOIOM IIPOJOJIKABIIEroCs B
TegeHue crosieTest paspuTug. ViMenno nosromy ona He
TIOCTaBHIA Tiepe)y 3SKCINepUMeHTasNbHBIM HCCJeIOBaHHEM
HOBBIX nipoOyieM. Bce onbiThl, NpoW3BeneHHEIE € TeX MOp,
ABJISUINCh TOJBKO VJyYLIEHHEM [PEXHUX OnblToB. MH
BHIIE yXe yNOMHHAJH O NOBTOPeHHUsX onbita Malikenbco-
Ha. YKaweM e€le Ha IeKTPOMeXaHHJYecKHil OIBIT, Npej-
qoxeHHbl B 1903 r. ®p. T. Tpoyrorom u I'. P. HoGnew,
TOYHOCTB KoToporo 6ruta momHsita B 1926 r. P. ToMauie-
KOM JI0 YPOBHSI TOUHOCTH omblta MaiikenbcoHa. 3apsikeH-
HHI1 JIEKTPOCTAaTHUUECKHIT KOHieHcaTop, NOIBELIEHHE] Tak,
yTOOBl 'OH MOF BpaIlaThCsl, MOMKEH OBLI, COMJIACHO 2JIEK-
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TPOHHOH TEOPHH, TIOBOPAYHBATBECH BCJEJCTBHE BpaIlCHHS
3eMJi, HO caMoO co0oil pasyMeercs, UTO COTJIACHO TEOPHH
OTHOCHTEJIBHOCTH TaKO€ BpallleHue He ROJIKHO OBLIO Tpo-
UCXOOUTh. BBEluHCHEeHHBIH Ha OCHOBE 2JIEKTPOHHOH TEOpHH
pe3yJbTAT OKa3aJcsl MAJOH BeJHYHHON BTOPOTO MOpSIIKa.
Hecwmotpsl Ha 3T0, YIOMSHYTBE HCCJACNOBATENH yOeIHIIHCh,
4TO BpanieHdsi eHCTBATENBHO He OBLIO.

[Teper mMatemMaTHKaMM ¥ TeOpPETHKAMM-(DM3HKAMH
Bcrana rTpyauas 3ajgaga. OHH JOMXKHEL OBUIH TMPHCIIOCO-
OHTb K TEOPHHM OTHOCHTEJBHOCTH BCEe BETBH (DU3UKH, Ha-
TIpHMep, TEOPHIO YIIPYFOCTH, FHAPOAHHAMUKY, TEPMOLHHA-
MHKY M OTHOCSIIHECS] K BELECTBY YacTH Teopuu Makc-
pesuia, Masdmpyio mateMarHueckyio HOpMySTHPOBKY TEOPHH
otHocurenapHocTd mai I'epman Munkosckuit (1864—1909),
KOTOpBIH HE3aJ0JIr0 0 CMEPTH BBEJ BPeMs KaK 4eTBEPTYIO
KOOpAMHATY, PABHONPABHYIO C TpeMsl MPOCTPAHCTBEHHBIMH
KoopauHaTtaMH. Ho 310 — TOJIBKO OueHb IEHHBIH M MCKYC-
HEI MaTeMaTHYeCKHH TpHEM; B TPOTHBOMOJOXKHOCTD Cy-
LIIECTBYIONIEMY MHEHUIO, HHuyero 6GoJiee FIy6OKOro 3.1ech
He ckpbiBaercd. B 1911 r. Makc Jlay» nan mepsoe cHuTe-
THYECKOE HSJIOKEHHE CHelHaJBHOH TEOpHH OTHOCHTENb-
HOCTH.

Ho DiHmTefiH He OCTAHOBWJICS Ha CIeHaJbHOH Teo-
puH otHocuTesbHocTH. C M3MepeHyeM HPOCTPAHCTBA [EN0
0o6CTOMT TaK 2Ke, Kak C uaMepeHHeM Bpemenu (ri. 1).
Ilepex wHammM co3epralHeM JIeKHT KOHTHHYYM, M MEI
JIOJDKHEI BHECTH Tyga CHCTeMY Mep; HO 3Ta CHCTEMZ B
CBfI3M C TPEXMEPHOCTBIO MpOCTpaHcTBa CJOXKHee, B npun-
IUne cyuectByerT GeCKOHeyHO MHOTO PaBHONpPaBHBIX MeETO-
JIOB usMepenus. MareMaTHKH HCIOJb3YIOT 3TO MHOIoo0-
pasue, KOrja OHH CBOOORHO CO3JaI0T HEEBKJHIOBBl Feo-
merpun. Ho (usuka go/kHa 3TO MHOrooGpasue orpamHu-
YUTb BBHIOOPOM TOH reoMeTpHH, KOTOpas JacT BO3MOXK-
HOCTb NPOCTO20 H3JIOKEHHSI 3aKOHOB TNpHpoan. CMEBICK
BOMpOCa B TOM, Kakas TeOMeTDHSI COOTBETCTBYET ONbLTY.
Korna, nanpumep, I'ayce, ¢ 1enpio UCTHTATE 3HAYMMOCTD
CBKJIHJIOBOH reoMerpyy, IyTeM FeOJe3HYECKHX H3MepeHHd
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(cnemoBaTesNibHO, ONTHYECKH) HMCCAEROBAJ, NEHCTBUTEJNBEO
JIM CyMMa YFJIOB B TpeyronbHHKe Bpoken — HBcenbcbepr—
Brcokufi I'aren pasna 180° kak yrBepxIaer 3Ta reome-
TpHS B IPOTHBOINOJOKBOCTL APYFHM, OH HESBHO NOIYCKa
JUIsT TIPOCTOTHI, YTO JIy4H CBETa CJEAYIOT IO FeOoiesHye-
CKuM («HauKpaTHaHnM») auBuaM. Ecau oT 3T0OrO OTKa-
34ThCS, TO BEBO3MOXKHO OyIeT BBIBECTH TIeOMeTpHYecKoe
38KJAIOUEHHE H3 pe3y/bTara OIBITa, MNOATBePKAAIOLEro
37y CYMMy VIJIOB. i

B 1o Bpems kak 0o cux nop ¢Qusyka Obl1a BIOJHE
VIOBJIETBOpEHa €BKJIHUIOBOH FeOMeTpHel, obinas TeOpHs
OTHOCHTENbHOCTH DHBLITElHA, KOTOpasi MOCTENEHHO pas-
BuBasiach ¢ 1913 r., yrsepxkpaer, uro I OOBSICEEHHS
TATOTEHHST HEOOXOJMMO  IIOJIb3OBATBHCSI  HEEBKJIMAOBOIA,
«pUMaBoBOil» reoMmerpuefl. OTKIOBEBHS OT €BKJIHJOBOM
FeOMeTpHH MHHHMAJbHBl Ja)ke BOMU3M TakKux OOJbLIHX
macc, kak CoJHlle, W NpOSBASIOTCS TOJBKO B OYCHb He-
MHOFHMX HaOJIIONEHUsIX. JTO, BO-NEPBHIX, HE OOBACHCHHBIH
Teopuel JBHKEHMs IIaHeT OCTATOK [BHMKCHHMSI IepHIe/JIHs
Mepkypust (ra. 3); BO-BTOpBIX, OTKJOHeHHe cBera COnH-
neM, KoTtopoe, corjacHo BaGmiomenussM Aprypa Creniu
dnnunrrona (1882—1944) BO Bpemsi COMHEYBOrO 3aTMe-
uust B 1919 r., TOYHO COOTBETCTBYET IpecKa3aBuio IDMH-
mrefisa. Ilocnenytomue HaOAONEHUs 3aTMeHHH JocTa-
BUJIH, TIpaBJia, HeCKOIbKO O6ObIIYIO Benuuuny. B-Tperbux,
HYXKHO YCMOTpeTb NOATBEPXK/EHHE TEOPHH B HOBBHIX CIIEK-
TpajdbHbIX HaGI0NeHUsX, OCOOEHHO KacCaloMXCs I1OTHOH
3Besfibl — cnyrBuka CupHyca, B CHEKTpe KOTOpOH JHHHU
3BAYUTEJIBHO CMeleHbl B KPacHOH 4acTH CIIeKTpa Io OT-
HOIIEHUIO K HX TIOJNIOXKEHHIO B 3€MHOM CIEKTDE.

O6Iiast Teopdsi OTHOCHTENBHOCTH €llle He 3aKOHYEHa;
BO 32 Hell OCTAHETCs Ha BCe BpeMeHa cllaBsa NpeJicKasanus
OTKJIOBEHHsT cBeTa Ge3 NpuMeHeHHs crenuajinioix ad hoc
cleJIaHHBIX JONyIleHuit *).

*) TlocpencTOM TOAOONBIX JONYMUIEHHIT TaKue NpPeCKa3biBalu
OTKJIOHEHHE CBeTa.

vRlaveg



