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Hayunas uctuna u bor

3auem HyxHO onpoepratb CTO? I[lox OaHanbHBIM IpeAJOroM, YTO HayKa JOJDKHA
pa3BUBATHCS, YTO OMIMOOYHBIE IOJIOKEHUs, TEOPUU TOPMO3AT €€ pas3BuTHe? UTO pPENIATUBUCTHI
3aKpbUIM IyTh B HAyKy «HACTOAIUM» (u3ukam? AIIOKOBCKMH CYHMTAET, YTO «... IPOBEJICHUE
HKCIIEPUMEHTOB M0 3()MPHOMY BETPY CETOJIHS MMeeT NPUHIUINHNAIBHOE 3HaUE€HUe Ui HayKH, T.K. B
CJlydae IMOJIOKUTEIbHBIX Pe3yJIbTaTOB 3aCTaBIsSIET €CTECTBO3HAHUE BEPHYThCA K 3(uUpy, a yepes 310
- K JaJIbHEHIIeMY MPOJIBKEHHUIO BIIIyOb MaTepHUM, K BBISICHEHUIO CTPYKTYpP BCEX MUKPOOOBEKTOB,
CTPYKTYpP BCEX MUKPOOOBEKTOB, CTPYKTYp (pU3HUECKUX MOJEH U, KaK CIEeJCTBUE, K IPUMEHUTEIIHHO
HOBBIM TEXHOJOTMAM. JTO M €CTh MATEepPUATMCTUYECKUH IyTh Pa3BUTHS, Npefesia KOTOPOro He
cymecTBye [24].



[Ipenmnosnosxum, 4to 1eab OyAeT JOCTUrHYTa, U3MEHUTCS JIM YTO-HUOYAb OT 3T0ro? Bpsin nu.
Teopust IpOYHO 3aHUMAET CBOKO OTPOMHYIO HUIY B Hayke. E€ yOex1€HHbIe CTOPOHHUKU CIIOKOMHO
(MM HEe COKOWHO) MPUMYT OIPAaHUYEHUS, KOTOPbIE UM HaBSKYT MPOTUBHUKH, U BCE OCTAHETCs, KaK
1 ObUIO, HO C MOTIPAaBKaMU Ha IPUMEHUMOCTb TEOPHUH.

N komy 310 Hy*)HO? «Bce pasroBopsl 00 onposepxkeHusix TO MMEIOT CBOUM HCTOYHUKOM
HEeCHeHaTUCTOB. YacTo 3TO MHKEHEPHI WM yU€HbIe, BCIO )KU3Hb NPOPECCUOHAIIBHO pabOTaBIINE B
nanekoit ot TO cdepe. Ha crapoctu et um He maet nokos ciaBa HeioToHa u DiiHmTeiiHa. A elie
MHOT0 JroouTesneil (0cO0EHHO cpelr MOJIOJEXKH), KOTOpble BOOOIIE HAayYHBIMU HCCIIEOBAHUSIMU
HUKOTJa He 3aHuMamuch. MM 1pocTo HpaBUTCS MeuTaTh 00 ONPOBEPKEHUH XOPOILIO
YCTAHOBJICHHBIX HAy4YHBIX Teopuid. DTO OaHaibHasg TOTOHS 3a ceHcamuei» [22]. C Takumu
MHEHUSIMM OXOTHO COTJIAIIAKOTCS Jpyrue YydacTHUKH QopyMoB B wuHTepHere: «KTo Takoit
JIbTEPHATUBIIUK? DTO TOT, KTO HE 3HAET (PU3MUKY - HO BMECTO y4yeObl BbIIaeT 32 HAYKy CBOE O Heil
MHeHue». JloBox, KOTOpblii MoxkeT ycTpouTh BceX. CTOpOHHHMKOB: «O u4éM MOYKHO CIOpUTH C
Heyyamu?!» IIpoTUBHUKOB: «A Kakue, COOCTBEHHO, JJOBOJAbI NPUBOIAT peiasTUBUCTHI? Hukakux!»
[Ipu 3TOM Kak-TO yIycKaeTcs M3 BUAY, YTO OJHUM M3 BeJIMYANIINX albTEPHATUBLIMKOB ObLL...
OiHITelH, aBTop To camoi omposepraemMoil CTO, u KOTOpBIH IO CBOEMY ajbTEpHATUBU3MY
yCTyIaeT, MoKaiyi, Tojapko KonepHuky.

A, coOcTBeHHO, KTO OH, anbTepHaTuBLMK? B nureparype, B mnepemucke, Ha (opymax
JIbTePHATHUBIMKAMH YaCTO HA3bIBAIOT BCEX NPOTUBHUKOB pessiTuBU3Ma. CocTaB X pa3HOOOpa3eH -
OT HaropuCTOM MOJIOJEXKH 0 HEYTOMOHHBIX NEHCHOHepoB. Ha jxaprone wMHTEpHET-(GOPYMOB 3TO
CJIOBO MOPOH COKpAIIAlOT 0 JBYCMBICIIEHHOTO «aJIbT»: C HEMELKOI'0 3TO CJIOBO MEPEBOJIUTCS Kak
«cTapblit». OHAKO, HOHATHE AIBTEPHATUBIIMK 110 CMBICITY AOJKHO M0JApa3yMeBaTh UCCiIel0BaTeNs,
[IpeJUIararouiero B3aMeH OTBepraeéMoil Kakyro-nu0o Apyryro, albTepHAaTUBHYIO Teoputo. Ho Takas
cuTyanus Habmozaaercs He Bcerga. CylecTByeT JOBOJIbHO OOJIBIION KJIACC HECOIIACHBIX, KOTOpbIE
(aKkTU4YeCKH TOJBKO OTBEpraroT TEOpUIO, HE IMpejjaras B3aMeH HHUKAKUX KOHKPETHBIX,
3aBEpIICHHbIX aJbTEPHATUBHBIX TEOPUH WM THIOTE3, TO €CTh, (OPMAIBHO OHU HE SBIAIOTCS
alpTepHAaTUBIIMKAMU. MX kpuTHKa MoeT ObITh OoJiee UM MeHee 00OCHOBAHHOM, MOJKPEIUIEHHOM
KaKUMH-TO JOBOJIaMH, BCKPBIBAIOIIMMHU KaXKYILHUECS WM JAEUCTBUTEJIbHbIE HPOTUBOPEUUs B
CYLIECTBYIOUIMX TeopusX. Buaumo, MMEHHO HX Ha HHTEpHET-POpyMax HHOTAA HPE3pUTENIHHO
HMEHYIOT «ONpoBepryHaMm». Mpbl ke 3/1ech BOOOIIE BCEX HECOIVIACHBIX OyJeM Ha3bIBaTh
0000IIEHHO HE albTEPHATUBLIMKAMH, a NPOTUBHUKAMU Teopuu, Hanpumep, anTH-CTO, antu-OTO
n T1ak ganee. AHTU-CTO Oyzner B TakoM ciydae O3HauaTh NPOTHUBHUKA CHEIMAIBHOW TEOpUHU
OTHOCHUTEJIbHOCTH.

[Ipe3purenbHOE, BHICOKOMEPHOE OTHOILEHUE K IPOTUBHUKAM TEOPUH - paclpocTpaHEHHAs
KapTHHA. [[pOTUBHMKY - 3TO HEOYYKH, JDKEYUEHbIE, K HAyKe HE MMEIOLMEe HUKAKOTO OTHOIIEHUS,
HauMBHO BepsIlIMe B COOCTBEHHBIC 3a0JyKIeHUs. A, COOCTBEHHO, YTO €CTh HayKa, €CJid He Bepa,
KOTOpasi HU4EeM He OTJIMYaeTCsl OT Bephbl pesiuruo3Hoii? Hay4yHas nctuHa, HaydHOe 3HaHUE, HayKa -
Bc€ Oasupyercss Ha Bepe. [J1aBHBIM CyOBEKTOM pEJIMTHO3HOM BEpbl sBIAETCA bor, riaBHBIM
00BEKTOM HAay4HOTO, B YaCTHOCTH, (PU3UYECKOrO BEpOBaHMs - OOBEKTUBHAsA peanbHOCTh. W Kak y
BCSIKOM Bephl, y HAYKH €CTh CBOM JOTMbI. Hepeako MOKHO yCHbIaTh, YTO Ha ciyx0e y QpUu3nKu
HaXOAMUTCS MaTeMaTHKa, YTO OHa SBJsIeTCS MHCTpyMeHToM ¢u3uku. Ho Tak am 310? MaremaTuka
HACTOJIBKO MPOHHUKJIA B (U3HKY, UTO BO MHOTOM MPAKTUYECKH MMOJAMEHMIA €€. DTO CBUIETEIBCTBYET
0 ci1aboCcTH COOCTBEHHO (DU3MKH KaK HayKH, O €€ 3aBUCUMOCTU OT MaTeMaTuku. Bcé yarie ocHOBOM
(¢u3nyecko Teopuu SBIAIOTCA IOCTYNaThl — MNpuéM 4yMcTo MaTemarndeckuil. Ho cymHocThiO
(GU3KKY SBIAIOTCS peaslbHbIE SBJIEHUS, a HE MaTeMaTH4eckue Mozaenu. M kpurepreMm MCTUHBI s
(¢u3MKKN SABJIAETCS HE JIOTUKA, CKOJb OE3ynpeyHOM OHa HU Oblia Obl, a MPAKTHKAa, B YAaCTHOCTU
KOHKpETHBIE MaTeprajbHbIC (2 HE MBICIEHHBIC) SKCIIEPUMEHTHI. TOJIBKO B 3TOM Cllydae peaan3yeTcs
HCTUHHO HaY4YHBIH METOJ — «METOJI P00 U omnO0K». OTphIB MATEMAaTHKHU OT NPAKTUKHU B (PU3UKE U
SBJISIETCS, TOXKAIYH, OCHOBHOM IPUYNHON BOSHUKHOBEHHUS Pa3HOTO poJa IPOTUBHUKOB.



Kakoii 6b! BO3BBIIIEHHON 1LIEJIbI0 HU PYKOBOACTBOBaNINCH aHTH-CTO, 03ByUeHHbIE 3TIUTETHI B
WX aJpec B OCHOBHOM MMM 3aciykeHbl. OCTaHOBUMCSA Ha TpeX Haubojiee 3HAYUMBIX OIIMOKaX,
JIONyCKaeMbIX alnbTepHaTUBIIMKaMu, npoTuBHUKaMu CTO, antu-CTO.

1.31paBblii CMBICJI He IPOTUB 3HAHUIH

VYaapam NpPOTHMBHUKOB peATHBM3MA 4Yalle BCEro IOJABEpraercs CHelualibHas Teopus
OTHOCHUTEJIBHOCTH U, KpallHE PeKo, — 0011ast TEOpUsi OTHOCUTEIBHOCTH (KOTOPYIO Ha3bIBAIOT TAKXKE
TEOpHeHl TpaBUTALMM), MaTEMaTHKa KOTOpPOMl cyimecTBeHHO cioxkHee maremarnku CTO. Ho u
CHELMAJIBHYI0 TEOPHI0 OTHOCUTEJIBHOCTH MHOTHE €€ KPUTHKHM IIONPOCTYy HE 3HAIOT WIM He
noHuMarT. OcoOEHHO XOpouIio 3TO 3aMeTHO B paccykaeHusX aHTUCTO-B Ha MHOTOYMCIIEHHBIX
¢dopymax B uHTepHeTe. Hemainas yacTh 10BO/IOB B ONPOBEPIKEHUE PEIIITUBU3MA 3a4aCTYH0 CBOJIUTCS
K KOHCTAaTalluM MPOTUBOpPEYHUs €€ CO 3IpaBBIM CMBICIOM, XUTEHCKOM JIOTMKOM, MPUYEM ITO
OTHOCHTCS IPAKTUYECKHU BCETJa TOJILKO K IEPBOM, KHHEMATHYECKOW YacTu paboTel DiiHiTelHa. 1M
BpOJIE KaK OJHOTO B3IJIsjla JOCTATOYHO, YTOOBI MOHATH OMIMOOYHOCTh 3TOM Teopuu. Paccyxnenus
npoctsl. Hanpumep, npu aHanuse siBjaeHus 3aMeUIeHUs X0/1a ABMKYIUXcs yacoB. Kak uzBectHo U3
CTO, aBmwxyuiuecss 4achl OTCTAIOT MO OTHOIIEHUIO K HEMOJABMXKHBIM yacaM. Ho u3 toii s)xe CTO u
HENOJBMKHbBIE Yachl OTCTAIOT [0 OTHOUIEHUIO K JBIKYLIUMCS, €CJIM CMOTpeTh Ha 3TH
HEINOJBMKHBIE Yachl ¢ TOUKU 3peHus ABMKyIuXca yacoB. Kak Takoe Bo3moxxHo?! Kakue xe Bcé-
Taku 4ackl oTcTaioT?! OCHOBaHHBIA Ha 3TOM SBJICHUM WM3BECTHBIN «IapajioKc OJU3HEIOB» -
mobumas Tema onpoBeprateseii. Bnepssle napanokc chpopmynuposad B 1905 roay DiiHmreiHOM B
cratbe «O0 3JIEKTPOAMHAMUKE JABMKYLIUXCA Tea». B nanmpHeimieM napaaokc BUAOU3MEHSJICS U
yaimie Bcero ¢opmynupyetcss Tak. OauH U3 ABYX OJM3HEIOB yJETaeT ¢ 3eMJIM Ha KOCMHYECKOM
KopabJie, a apyroi octaércs Ha 3emuie. [1o Bo3BpalieHHMI0O KOCMOHABTa HA 3E€MJTIO BBISICHIETCS, YTO
OH MOJIOXKE cBoero Opata-Onm3Hena. Ho m OnusHen Ha 3emiie TOXE ABUTAJCs MO OTHOUICHUIO K
Osm3Hely - KOCMOHaBTy. I103TOMy OH TOXe JOJDKEH ObITh MOJIOKe yneraBuiero opara. [Tockonbky
3TOTO HET, TO NPOTUBHUKH PEISATUBU3MA IPUXOJAT K OYEBUIHOMY C MX TOUKH 3PEHHUS BBIBOAY, UYTO
CTO ommbouHa. Tak ux crapanusmu psajnosas 3aaada CTO npeBpartuiack B napagokc.

Ecau ke paccyxaeHust JoXoA4T A0 ypaBHEHUH (0ObI4HO, peoOpazoBanuii JlopeHua), To He
KKl «OIMpOoBepraTesiby CIocoO0eH OOBICHUTh HUX (U3UYECKUM CMBICH, CKaThIBaiACh K
IIPOTUBOPEUMIO C «IOTHKOW». VMU co3patorcs Bc€ Oosee M Oojiee M3OLIPEHHBIE MBICICHHBIE
skcriepuMeHThl. Ho Bce 3TH SKCriepMMEeHThI B OCHOBE CBOEH cO/iepKaT 3aByalIMPOBAHO WIIM OTKPBITO
BCE TO K€ NMPOTUBOPEYME CO 3/PABBIM CMBICIIOM, U JIOJKHBI sIKOOBI pUBECTH K napangokcy. Hy, He
MOTYT JIBOE€ YacOB OJIHOBPEMEHHO OTCTaBaTh ApYr oT Apyra! IIpuunHy Takoi KpUTHKHU HOHSThH HE
CJIO’KHO: aBTOPBI UCXOJAT U3 COOCTBEHHBIX npeacraBieHuit 06 CTO, u3 ynpoméHHoM npoekuu eé
Ha CO3HaHME aBTOpa. A eclid BCE€ OUYEBUHO U MPOCTO, TO HE3aueM INTyOOKO M TIIATEIbHO BHUKATh B
oTBepraemyro Teopuro. Ha olHOM W3 MHTEpecHBIX callToB B MHTepHeTe, UEIMKOM MOCBIIIEHHOM
TEOPHUH OTHOCUTEIHLHOCTU DUHINTEHHA, HA TJIABHOW CTpaHUIlE 3amucaHo: «B mupe ecth He OoJibliie
COTHHU JItOJIeH, MOHUMAIOLUX TEOPUI0 OTHOCUTEIbHOCTHY. Ho 3TO, moxainyii, mpaBujibHEE OTHECTH K
obmieil Teopu OTHOCUTEIBHOCTH. 110 CpaBHEHUIO ¢ HElO crieluanbHas TeOpUs OTHOCUTEIBHOCTH
BIIOJIHE JIOCTYNHA MOHUMAaHMIO, IO3TOMY OOJibllle BCEro cHopoB HuaeT Bokpyr Heé. K Tomy ke,
MMEHHO 3Ta 4YacTb TEOPUM OTHOCUTENIBHOCTH Oosiee  OTYETIIMBO, ©Oojiee  BBIIYKIIO
IIPOTUBOINOCTABISAET Cce0s «3ApaBOMYy cCMbICIy». IlouTu KakIbli, BIEpBBIE YCIBIIIAB BBIBOJbBI
CHELMAJIBHOW TEOPUU OTHOCHUTEIBHOCTH, CPa3y HCIBITHIBAET HEJOYMEHHUE: KaK K€ 3TO BO3MOXKHO,
BE€/Ib TEOPHS JI€JaeT COBEPLIEHHO HECOBMECTUMBIE APYT ¢ Apyrom yrBepkaeHus! [IbITnuBbIil pasym
HOBMYKA HAa4yMHAET HCKAaTh IPUMEpbl U3 OKpYXKarollell NeHCTBUTEIbHOCTH, KOTOpBIE, IO €ro
MHEHHIO, HE YKJIAJbIBAIOTCS B 3TU yTBepkAeHUs Teopuu. M naxe Haxoaut Takue npumepsl! Ho
CTOPOHHUKHU CHELHMATBHOW TEOPUM OTHOCUTEIBHOCTH TaK K€ YBEPEHHO YOEKIal0T €ro: HeT, 3TH
pUMepsl OlMO0YHbIE (M BCera oka3biBatoTcs npaBbl)! Teopus OTHOCUTENIBHOCTH OOBSACHSET 3TH
IIpUMEpBl COBEPILIEHHO HHAye, HE TaK, KAaK 3TO KaxkeTcss Ha mepBblil B3rg. Cropbl OOBIYHO
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3aTArUBAOTCS, HOBUYOK IPOJOJIKAET KOMATHCS B JIMTEPATYpE, TIIETHO MbITasChb HaWTH OLIMOKY B
teopur. Ecnu emy XxBaTtaeT HaCTOWYMBOCTH M, CKaKE€M MPSMO, CIIOCOOHOCTEH, Yepe3 HEKOTOpOoe
BpeMs OH M CaM HauyMHaeT BHUAETHh OIIMOKM B CBOMX mpumepax. OJHAKO, NOYEPIHYTbIE U3
JUTEepaTypbl 3HAHUS [O3BOJIIIOT IPUAYMaTbh HOBBIE, 0OJee XUTpble MPUMEPHI, Bpojae Obl
OINpPOBEprawIue Teopuio... 11 BHOBb HAaUMHAIOTCS 0’KECTOUYEHHBIE CIIOPHI C TEMH, KTO TEOPHUIO
3amuinaet. Ho ommOku B onposepramomux 10Bogax oOHapyKMBalOTCs BHOBb U BHOBb. KoHedHoO,
MO’KHO OBbLIO ObI CKa3aTh, UTO 3TO HE YAUBUTEJIbHO, BEJb Ja)K€ aBTOP TEOPHHM JIOMycKaja omuoOku. B
cBoell pabote «O0 3IEKTPOAMHAMMKE ABMKYUIUXCS TEJ» OH HAMUCATI: «MOXHO 3aKJIIOYUThH, YTO
qachl ¢ OAJIAHCUPOM, HAXOSIIMECS HAa 3eMHOM HKBAaTOPE, TOJKHBI MATH HECKOJIBKO MEUIEHHEE, YeM
TOYHO TaKUE € 4Yachbl, IOMEIICHHbIE Ha IOJIOCE, HO B OCTAJBHOM IIOCTABJIEHHbIE B OJIMHAKOBBIE
yCIOBHs». DTO BBIBOJ W3 JOKAa3aHHOW KM TEOpEeMbl, IOJIyYHBIIECH AanpHeiliee pa3BUTHE B
«mapajgokce OnM3HELOB». B 3TOM 3akito4eHMH 4YyBCTBYETCSl IyX aOCOJIOTHOIO COKpallleHUs
Jlopenua.

2.Kak onpoBepruyTh HeoNpoBep:KUMOe

Bce «mapanokcanbHble» BBIBOJABl CHELUAIBHOW TEOPUM OTHOCUTENIBHOCTU SIBISETCA
CJIEJICTBHEM BCEro JIBYX MOCTYJaTOB. Mbl IpUHUMAEM 3T MOCTYJAThl 32 UCTUHHBIE YTBEPXKIEHUS,
[I0O3TOMY M BCE€ BBIBOJIbI, IIOJYYEHHbIE KOPPEKTHBIMU JIOTMYECKUMH W MaTeMaTHYECKUMU
IpeoOpazoBaHUsIMU, Mbl 00513aHbI MPU3HATH TAKUMU K€ UCTUHHBIMHU. JleWCTBUTEIBHO, MBI XKE He
CTaBUM  I[IOJl COMHEHHME HUCTMHHOCTb MAaTeMaTH4eCKMX M  (OpMajbHBIX  JIOTMYECKUX
npeoOpazoBanuii? PazymeeTcs, €ciii B HUX HET MaTEMaTHYECKUX MM JIOTMYecKux omubok. Ho B
CHELMAJbHOW TEOPUH OTHOCHUTEIBHOCTH TAaKUX OIIMOOK HET — 3TO JOKa3aHO 3a CTOJIETHE
MHOXECTBOM  HCCleioBareieil. OWHINTEHH B CBOEH OCHOBOMOJararoliei paboTe Tak
c(hopMyIUpPOBaAI 3TH MOCTYJNATHI (OH HA3bIBAJI UX IPUHLIUIIAMU):

«/lanpHelinme cooOpaxeHHUs ONMMPAKOTCS HA NPUHLUI OTHOCHUTEIBHOCTH U HAa NPUHLUI
MOCTOSTHCTBA CKOPOCTH cBeTa. MBI popMynupyem 0ba NMpUHIIKIIA CIEAYIOIIUM 00pa3oM.
1. 3aKoHBI, IO KOTOPHIM U3MEHSIOTCSI COCTOSIHUS (PU3NYECKUX CUCTEM, HE 3aBUCST OT TOrO, K Kakoi
U3 JABYX KOOPJAMHATHBIX CHCTEM, JBIKYIIMXCS OTHOCHUTEJIBHO JpYr JApyra paBHOMEpPHO H
NPSIMOJIMHEWHO, TH U3MEHEHUS! COCTOSIHUSL OTHOCSITCA.
2. Kaxnaplii 1y4d cBeTa JBUKETCS B «IIOKOSIIICHCS) CUCTEME KOOPAMHAT C OINPENESIEHHON CKOPOCTHIO
V, He3aBUCUMO OT TOT'0, UCIIyCKAETCS JIM TOT JIyd CBETa MOKOSIIUMCS WIH ABWKYILUMCS TEIOMY.
Co BpeMeHeM 3TH NPUHLUIBI CTaIX (OPMYIUPOBATH MHAUYE, KOPOTKO:
1. Bce ¢u3nyeckue 3aKk0HbI UMEIOT OJIMHAKOBBIM BUJ] BO BCEX MHEPIMAIbHBIX CUCTEMAX OTCUETA.
2. CKopoCTb CBETa SIBISIETCS MAaKCUMAJIBHOM CKOPOCTHIO, U OHA OJMHAKOBA BO BCEX MHEPLHAIBHBIX
cHUCTeMax OTCYETA.

B camux mnoctynarax (MpuUHUMIAX) HUKAKMX I[POTHBOPEYHMM CO 31paBbIM CMBICIOM HE
BUJHO. [TapasokcanbHO BBITISAIAT JOTMUYECKUE CIEACTBUS M3 HUX - peoOpa3zoBanus JlopeHua u e
3¢ QeKThl, KOTOpblE W3 HHUX CJIEAYIOT. YpaBHeHUs JlopeHLla MOSBMIIMCH paHbIlE CIEeHUAIbHON
TEOPUH OTHOCHUTEIBHOCTH OUHINTENWHAa. B TEOpMM OTHOCUTENBHOCTH OHMU TOJYUUIIU CEPbEIHYIO
TEOPETUUECKYI0 OCHOBY. M3 3THX mpeobpazoBaHuil cienoBano, YTO JABUXKYILUECS Yachl OTCTAIOT, a
npeaMeTsl  ckumarotced.  Okasanoch, UYTO  OJJHOBPEMEHHOCTh  OTHOCHUTEIbHA:  COOBITHS,
OJTHOBPEMEHHBIE Ul OJIHOTO Habiroaaress, A JpYroro NMpoucXolsT B pa3Hoe Bpems. B menom
cHelMaibHasi TEOPHsl OTHOCUTENBHOCTH DHHILITEIIHA — 3TO BBIBOJIbI, MATEMAaTUUECKHE CIIEICTBUS U3
(aKkTU4YeCK! €AMHCTBEHHOT0, IOBOJIBHO CTPAHHOI'O YTBEPKIACHUs: (OTOH JBIKETCS C OJHOM U TOM
7K€ CBETOBOI CKOPOCTHIO OTHOCUTEJILHOM JIF000M MOJBUKHOM MIJIM HETIOJBHKHOM CUCTEMBI OTCUETA.
Ecnu MBI 1BuXkeMcst M HU3MepsieM CKOpOCThb (DOTOHA, MPOJIETAIOIEr0 MUMO HAac, TO MOJIy4yaeMm
CKOPOCTh cBeTa. TOYHO Takke HEMOJBIIKHBINA HaOII0IaTeNh, U3MEPSIsl CKOPOCTH TOTO e (OTOHA,
[I0JIy4aeT Ty K€ CKOpOCTh cBeTa. M1 mumo aBwxkyierocs Habmrogaresass ¥ MUMO HEIOABH)KHOTO
(OTOH IBUKETCS C OJTHOW U TOMU 7K€ CKOPOCTBIO — CBETOBOIA.



Bce 3T cTpaHHOCTH IMOJIyyeHbl KaK KOPPEKTHblE MaTeMaTHyecKue BbIBOAbI, moaToMy CTO
110 CBOEU CYTH SIBIISIETCS] TEOPUEN MaTEMaTUUYECKOW, UMEET BCE €€ NMPU3HAKU: METOJ0JIOTUs BBIBO/IA,
UCXO/HBIE MOCTYNaThl. B Hayke M3BECTHO Takoe HaOJIOAECHME: €CIM MaTeMaThdecKas Teopusl He
onposepruyra Ha npotsbkeHuu 100 net, ona He Oynet onpoBeprayra Hukoraa. CTO — kpacuBas u
Ipo3paydHas Teopus, U 3a Oojiee YyeM CTOJETHUH CPOK OLIMOOK B €€ IOJIOKEHMSIX HE HalJeHO.
Maremaruyecku oHa HeomnpoBepxkuma. [losTomMy mr000#  ompoBeprarouMii  MbICIEHHBIN
SKCIIEPUMEHT, SBJLSIIOLIMICS NpUEMOM MaTeMaTUYeCKUM, anpuopu obpeu€H Ha Heycrex. Her u
ObITh He MoxeT ompoBepxeHus CTO, ucnosbp3yromiero e€ marannapar ¥ IOKas3bIBAIOLIEIo He
YMO3PUTENbHO-JIOTMYECKHE, a MaTeMaTUYeCKUe OLIMOKM B TEOPUHU. 3asBJICHUS «Thl HE INpaB» U
JIOKa3aTejbCTBA «HA Nalblax» JIO0BOJAMM He sABIAOTCA. He cymecTByeT MBICIEHHBIX
HKCIIEPUMEHTOB, MATEMAaTUYECKH PACCYMTAHHBIX ¢ OMOIIbI0 ypaBHeHU CTO u npoTuBopeyammx
eii. TeM He MeHee, MCIOBOJIb, HEIBHO, BOBMOXKHO, HE OTAaBas OT4€Ta caMuM cebe, e€ KPUTHKU
IBITAIOTCS, B KOHEYHOM CueTe, ¢ MOMOIIbI0 MareMaTuueckoro ammnapara camoi CTO mnoxazarb
HapylleHHe MPUHIMIIA WHBAPUAHTHOCTU CKOPOCTH CBETA, YTO OJUH U TOT k€ (POTOH JBUXKETCS C
pasHeiMu  ckopocTaMu B pasHeix HMCO. Ho wmaremaruueckas Tteopus CTO BHyTpeHHe
HENPOTHUBOPEUHMBA U CaMOJOCTATOYHA, II03TOMY BCE «MBICJICHHBIE» HKCHEPUMEHThl MOYKHO
MIOJICJIUTh Ha JIBE KATErOpUHU: HIKCIIEPUMEHTHI, OCHOBaHHbIe Ha MaTtematuke CTO, 1 sKCiepuMEeHTHI,
HaBs3BIBAIOLINE TEOPUHU YTBEPXKIEHUs, MpoTHBOpeyalnue e€ cytu. [lepBele U3 HUX HUKOrJa ed He
npoTuBOpeydar. Bropsie )KMBYT COOCTBEHHOM JKU3HBIO U K CIELUAIBHOW TEOPUH OTHOCUTEIHLHOCTH
HE UMEIOT HUKAKOI'0 OTHOIIEHUSI.

3.Hocaeauuii rBo3ab

ITockombky Marematnka CTO npuUHOMONATIBHO HEONPOBEP)KHUMA, OCTACTCA  TOJBKO
(¢u3NYEeCKUN SKCIEPUMEHT. OKCIEPUMEHT, KOTOPBIM IMOKaXET HECOOTBETCTBUE YTBEP)KIEHUM
MaTeMaTU4eCKOU TeOpuHu (PU3MUECKON peanbHOCTU. Takol SKCHEPUMEHT «I10JDKEH ObITh NPOBEJCH
[I0 OMNpEJeNeHHbIM IpaBUjaM M COIVIACHO ONPEJEJIEHHbIM KpUTEpHAM. OJTO O3HA4aeT, 4To
SKCIIEpUMEHTaJIbHAs IpOBEpKa cama IO cebe HMMEEeT CBOI METOJIOJIOTHIO, CBOU INPUHIIMIIBL:
IIPOBEPKA JI0JDKHA OBITh MHO>KECTBEHHOW, B Pa3HBIX YCIOBHSX, B PA3HBIX MECTaX, B pa3HOE BpeMs
(T.e. OJy4YEHHbIE PE3yIbTAaThl JOJDKHBI ObITh MHBAPUAHTHBI 110 OTHOILEHUIO K YCTAaHOBKE, MECTY,
BpEMEHHU, JMYHOCTH, M Tp.); AOJDKHA OBITh YyKa3aHa OIIMOKa, KOTOopas MAOJDKHA JIeXKaTh B
OTIpe/ICJICHHBIX Mpeiesiax AJisl BCeX pe3yabTaToB; U MH. Jp.» [2]

JleiicTBuTeIbHO, MaTeMaThka Teopun Oe3ynpeuHa. Ho oHa ocHOBaHa Ha mocTynarax,
KOTOpBIE MPUHUMAIOTCS 0€3 NPOBEPKU. A MOCTYJIaThl MOI'YT U HE COOTBETCTBOBATh peajbHOCTU. B
TOM CJIydyae U BCE KOPPEKTHbIE, JIOTMYHBIE CJIEACTBUS M3 3THX IOCTYJIAaTOB TOXK€ HE OynyT
COOTBETCTBOBATh peabHOCTU. [lo3TOMY 71 JOKa3aTenbCTBAa HECOOTBETCTBUS MaTeMaTHUYECKOM
Teopun (U3NYECKOW pealbHOCTH HEo0XO0AMMO BhIOpaTh MO0 MOCTyJdaT, JuMO0 Kakoe-HUOYIb
CJIEJICTBHE TEOPUHU, KOTOPOE MOXKHO IPOBEPUTh B (u3nueckoM »skcnepumente. OnHuUM U3
cineactBuii CTO sBisieTcss M3BECTHOE YTBEPXKIEHUE HEBO3MOXXHOCTH OIPENEIUTh COCTOSHUE
nexenuss UCO (ckopocTs, HampaBieHue) u3Hyrpu He€. OO0 3TOM NUIIYT MHOTHE, B YAaCTHOCTH,
I'puminn FO.A. B ctathe «llepectanbte kputukoBats CTO» [2]:

«CTO yTBepxIaeT TOJbKO, YTO HUKAKMMM SKCIEPUMEHTAMU HEBO3MOXKHO OOHapyKUTh
pa3HULly MEXJy HHEpLHUATIbHBIMH CHCTEMaMM OTCYETa, JaXK€ €CIU B ITOT pas3psi] BKIIOYUTH
cucteMy, TOpuBs3aHHY0 K 3¢upy. B Teopum JlopeHTna, Ha KOTOpYIO HaMeKaeT ODWHIITEHH
Ha3BaHUEM CBOEH CTATbH, €CTh APUp (JMEKTPOMArHUTHBIN, a HE MEXaHUYECKUii!), HO U TaM, KaK HU
CTPAHHO, HEBO3MOXXHO OOHAPYXHUTh PAa3HUIY MEXIy HWHEpLUATIbHBIMU CHUCTEMaMH OTCUETa,
BKJTIOYAst U 3QUp».

[Hansanun A.JI. cebinaercs Ha Anpu [lyankape [20], KoTOpbIi:

«MIOKA3bIBAET, YTO MCXOJs W3 TpEICTaBJieHuHd 00 adupe u ypaBHeHud MakcBemia — JlopeHia,
HEBO3MOXHO OOHAPYKUTh a0COTIOTHOE JBUKECHHUE.



SBnsAsCh JIOTMYECKUM  CIEACTBUEM IPUHLMINA IOCTOSIHCTBA CKOPOCTU CBETa, 3TO
YTBEPKJICHUE JOCTATOUYHO «yA0OHO» JJIsl MpOoBepKHU, mosTomy Kputukam CTO crenyet oOpaTuTh Ha
HEro camoe MpUCTabHOE BHUMAaHUE:

«Hukaxum ¢puzuueckum sKcnepumenmom, npoeeOeHHbIM ¢ UHEPUUATLHO OGUICYULeliC
J1adopamopuu, He1b3A YCMAHOBGUNLL CKOPOCHLb ROCTIEOHEN).

Ecnu ynactest onpenenuts coctosHue awkeHus usHyrpu MCO, To 3TO yTBepxkieHue M,
aBToMaruuecku, Bce apyrue mnosoxxkeHus CTO craHoBATCS oOmMOOYHBIMU. Takoe JBH)KEHUE,
OYEBHJIHO, MOKET OBITH TOJIBKO a0COJIIOTHBIM, OHO SIBHO TOJTBEPXKIAECT HaTU4He aOCOIOTHOM
CUCTEMBI OTCU€Ta, KOTOpas cama mo cebe (0YeBMIHO) HEMOJBIKHA. BO3MOXKHOCTH OmpeneneHus
nswxkeHnss u3 WCO craBur mox yaap JApyrod BaKHBIM NPUHIUN pEISITUBU3MA — HPUHIUI
SKBUBAJICHTHOCTH. ONpeesnTh NpUpoay UHEPLUHOHHBIX CUJI CTAHOBUTCS BO3MOKHBIM — TO JIM 3TO
I'PaBUTAL[MOHHBIE CUIIbI, TO JIX 3TO CUJIbI, BBI3BAHHBIE YCKOPEHHBIM JIBM)KEHUEM CHCTEMBI OTCUETA.

Takum oOpazom, B nonbiTkax onpoBeprHyTb CTO ecTb TOJBKO OAMH IyTh: MOKa3aTh €€
HECOOTBETCTBUE K pPEAJbHOMY MHpPY, IOKa3aTh, YTO MPHUHLMII MOCTOSHCTBA CKOPOCTH CBETa
(MpUHIUI OTHOCUTEIBHOCTH) HEBEPEH, YTO BO3MOXHO OINpenenuTh cocrosHue aswxkeHus MCO
n3HyTpu. OJIHAKO SKCIIEPUMEHTHI, CIOCOOHBIE MOKa3aTh TAKOE HECOOTBETCTBUE, NMPOTUBHUKAMHU
pesIATUBH3MA MPOBOJATCS 3a4acTyl0 IOBEPXHOCTHO, HEKOPPEKTHO, pa3pO3HEHHO, 0Oe3 yuéra
JOCTH)KEHUHM Apyrux uccienoBatesieil. Kaxuplii crpemurcss n3o0pectu uyto-1o cBo€. IIpu 3TOM He
yaesasieTcs JOJDKHOIO BHHUMAaHHS IOJTOTOBKE, MPOBEICHUIO U aHAIU3y 3KCIEepUMeHTa. TeM He
MeHee, IpU Bce MX cIaboCTH, 3TU SKCIEPUMEHThl BCE-TaKM MOKa3bIBAIOT, XOTS M HEIOCTaTOYHO
oT4eTnnBO, OTKIOHeHHe OT mnoctyiaatoB CTO. Iloka3piBaloT, YTO CKOPOCTb CBETa HE SIBISETCS
WHBapUaHTOM. [l0o3TOMy NpPOTHUBHUKAM pEISTUBU3MA OCTPO HEOOXOJUMO TOBTOPSATH 3TH
SKCIIEPUMEHTHI, IpoNaraHiupoBaTh uX, o0cyxaare Ha ¢popymax u B CMU. B pesynbrate Oyner
MoKa3aHa OMMO0YHOCTh MO0 3TUX PKCHEPUMEHTOB, 100 ocHOB CTO. PaccMoTpuMm HaumboJiee, Ha
Halll B3IJI51/1, BECOMBIE U3 TAKUX SKCIIEPUMEHTOB.

JKcnepuMeHThl MaprnHoBa

OnblT MapuHoBa — mepBas, HE IO BPEMEHH, HO IO SPKOCTU U LEJICHAINPABIEHHOCTU
NIOTBITKA IIPOBEPKM HApYILIEHWs NpUHIUNA oTHOcuTedbHOCTH [5]. IlosTomy Ha Qopymax ums
MapurHoBa BcTpeyaeTcs yaule JIpYruX aHTUPESSITUBUCTOB — 3KCIEepUMeHTaTopoB. [loHATHO, 4TO
OMBITHI 3TU C MOpOra, 6e3 00CYXIeHUS NOJBEPTAKOTCSI KPUTUKE CTOPOHHUKOB pessiTuBM3Ma. OJHaKo
NPUHLMIIBL, 3QJI0)KEHHbIE B HUX, SIBIAIOTCA INpenesbHo uyérkuMu. B xypnane «lIucbma B
Ousnueckuid Mup Poccum» onyOnukoBaHa cTarekss MapuHOBa, B KOTOpPOM IMOKa3aHa OJHA U3
9KCIIEPUMEHTAIbHBIX YCTAaHOBOK (PUCYHOK B3ST M3 XypHana «TexHuka - mononéxu», N10, 2002
rofi, ¢.5, OH yIpOWEHHBIN U OTIIMYAETCs OT OPUTMHAIBHOIO pUCyHKa MapuHOBa):

L "T\,__VO_T_ g -2
Y. =V WL

Puc.l Dxcnepumenmanvras yemanoska C.Mapunosa.

«B 0qHOM M3 TakMX HKCIEPHMEHTOB, BBIMOJHEHHOM HECKOJBKO JIET Hazaj] OoJIrapCKUM
¢uzukom C.MapuHOBBIM, Jy4M JBYX JIa3€pOB HaIPaBSUIUCh HABCTpedy ApPYr JpYry CKBO3b
PacCIIOJIOKEHHBIE OJUH MPOTUB APYroro OTBEPCTHS B JBYX YEPHBIX, MOIVIOIIAIOUIMX CBET IUCKAX,
YKpeIIeHHbIX Ha oOumiei ocu. Korma och mpuBOAMTCS BO BpAIIEHHME, CBETOBBIE JIyUH YK€ He
[IONIAJAI0T TOYHO B LEHTPHI NPOTUBOCTOSAIIMUX OTBEPCTHH, TaK KaK 3a BPEMs JBH)KCHMs CBETa OT
OJITHOTO JUCKA K APYrOMY IOCJIEJHUIN yCIIEBAECT YyTh-4yTh IIOBEPHYThCS, U YaCTh CBETA YXOIUT 3a
Kpail oTBepcTua. UeM ObicTpee Bpamiaercst ocb, TeM OOJIbIIAs YacTb 3ala3JblBAIOIIErO CBETa
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norjoniaercss AuckaMu. VHTEHCUBHOCTh MPOLIEIIIMX CKBO3b JBa OTBEPCTHUS Jyueil (ukcupyercs
BBICOKOYYBCTBUTEIILHBIMU JETEKTOPAMI.

He BpaBasch B JeTanum yCTaHOBKHM M HKCIIEpUMEHTa, ONKCAaHHbIE B cTaThe MapuHOBa,
npuBeIEM HanboJiee MHTEepeCHbIE (PparMeHThl U3 Heé [S].

«DyH1aMeHTaJIbHON SKCIEPUMEHTAILHON aKCHOMOMN CIIEIMAJILHON TEOPUU
OTHOCHUTEJIbHOCTU CUHUTACTCS CJIEAYIOUIEEe YTBEP)KIACHHE: HUKAKUM (U3NYECKUM 3KCIEPUMEHTOM,
IIPOBEJCHHBIM B MHEPLMAIbHO JBIXKYLIEHCS J1abopaTopuM HENb3sd YCTAHOBUTb CKOPOCTh
IIOCJICTHEN».

s nokazarenbcTBa 3Toro MapunoB npooaut B 1973 rogy B Codun «1eBUAMOHHBIN
SKCIIEPUMEHT CO CBA3aHHBIMHU 3€pKajami». OKCIEpUMEHT ObUl HE OuYeHb TOYeH, U MapuHOB
H3MEPWI TOJIBKO MAaKCHUMAJbHYIO MPOEKLHI0 a0COJIIOTHOW CKOPOCTHM 3€MJM IO OCH arlapara,
noJiyuuB e€ BeqmuuHy B quana3one 30 — 230 km/cek.

B 1975-76 rogax Tam jxe OH NPOBOAMT APYroH, «MHTEPPEPEHLUOHHBIN 3KCIIEPUMEHT CO
CBSI3aHHBIMU 3€pKajlaMu», KOTOPBIM ObLI ropa3fo touHee. IIpoBons u3MepeHus B TeUEHHE LIECTU
MecsileB, MapruHOB NoOdy4ym1 Juig MOayist abcomoTHON ckopocTy CoJiHIAa 3HaYeHHE B JUAara3oHe
283 — 323 km/cexk.

OTH pe3ynbTarhl 3aMETHO NPOTHUBOpEYAT MPUBEIEHHOW «(pyHIaMEHTaJbHOU akcuome». B
3TOM ke cTaThe MapuHOB GOPMYIIHPYET €lI€ OJHY aKCUOMY:

«PyHJaMEHTAIbHOM JKCIEPUMEHTAIbHON aKCHMOMOW 00ILIell TeopuH OTHOCUTENILHOCTU
CUMTAETCS CJEAYIOUIee YTBEPXKACHHE: HUKAKUM (PU3MUECKUM HKCHEPUMEHTOM, IPOBEICHHBIM B
YCKOPEHHO JBHXKYIIeWcs JabopaTopuu, HeNb3sl YCTAaHOBUThH, SBISIETCS JIM 3TO YCKOpPEHHUE
KHHEMATUYECKUM, TO €CTh MOPOKICHHBIM YCKOPEHHBIM JBHKECHHUEM JIA0OPATOPUU 1O OTHOIIEHUIO K
OTJAJIEHHBIM 3B€37aM, WIM I'PAaBUTALMOHHBIM, TO €CTh MOPOXKIEHHBIM OJIM3JIEKAIUMH MacCaMH,
HampuMmep, Macco 3emuin. OTy akCHMOMYy UM €€ CJEACTBHS MOKHO Ha3BaTh MPHUHIUIIOM
SKBUBAJICHTHOCTH.

N sty akcuomy MapHUHOB 3KCNIEPUMEHTAIbHO CTaBUT I10JI BOIIPOC, IIPUBOJS BBIBOJBI O €€
OLIMOOYHOCTH:

«Moil uHTep(epeHIIMOHHBIM 3KCIEPUMEHT CO CBSI3aHHBIMU 3€pKajlaMd ObUI IPOBEAEH B
TEYEHHE IOJIyroja, M s 3aMeTWJI, 4YTO M3-3a JBWKeHHs 3emsin Bokpyr CouHIa u3MepsieMas
a0CoMIOTHAsE CKOPOCTh 3€MJIM H3MEHsJIach. 3HAYUT, KMHEMATHYECKOE YCKOpEHHUE J1abopaTopuu
IPUBOJUT K HM3MEHEHHUIO ee a0CoJoTHOW ckopocTH. OJHAaKO, MOM ammapar MOKET OCTaBaThCs
rofaMyd TOJA BO3ACHCTBHEM TPABUTAIIMOHHOTO MPUTSHKEHUS 3eMIIM, HO perucTpupyemas UM
a0COMIIOTHAsE CKOPOCTb IPU 3TOM H3MEHAThCS He OyneT. OTHM IOKa3aHa HECOCTOSATEIbHOCTb
NPUHIUIA HSKBUBAJIEHTHOCTH, YTBEP)KAAIOUIETO, YTO HENb3s OTIUYUTh OKCIIEPUMEHTAIBHO
KMHEMAaTH4eCKOe YCKOPEHUE OT I'PaBUTALlMOHHOTO.

OKCNEPUMEHT M0 BbISBICHUIO HECOCTOSITEBHOCTH IPUHLIMIA SKBUBAJEHTHOCTH JIydllle
IIPOBECTH B paKeTe, yCKOpsieMOW MoJa BO3JeHCTBHEM BbIOpackiBaeMoM Macchl. Korga pakera
YCKOpsIeTCsl B KOCMOCE I10 HalpaBJICHUIO €€ aOCOIIOTHOW CKOPOCTH, IMHAMOMETpP B pakeTe Oyner
yKa3blBaTh Ha HAJMYKME YCKOPEHUs, U €€ a0COJII0OTHAsE CKOPOCTh OyaeT pactu. OaHaKo, €CIM pakeTa
IIOKOUTCS Ha IOBEPXHOCTH IUIAHETHI, Ybsi OpOWTA MEPHNEHAMKYJIApHA aOCOJIIOTHOW CKOPOCTHU
CosHua, TO AMHAMOMETpP B pakeTe OyAeT yKa3plBaTb Ha HAJIM4YUE YCKOpPEHUs (IIJIaHETapHOTIO
IPaBUTALMOHHOTO YCKOPEHHMS ), HO €€ aOCOIOTHAS CKOPOCTh U3MEHSTHCS HE OyIeT.

C mum cornamaetcs A.JI.Iansmun [20]:

«Pe3ynbrarel 3xciepuMeHToB C.MapHuHOBa ¢ BpallalOMMKCS TUCKaMU CBUAETEIbCTBYIOT B
noyib3y (Qaxrta JBHXKEHMA 3emMJud B aOCOJIOTHOM IPOCTPAHCTBE (TO €CTh OTHOCHUTENIBHO
HETOIBMKHOTO 3rpa) co ckopocThio opsiaka 300 km/c».

W npuBogur  cioBa  HEOE3bI3BECTHOTO  JUCCHUACHTA U «AJIbTEPHATUBIIMKA»
O.M.Murpodanona:

«[locneqnuii rBO3aL B pensTUBUCTCKUE OpenHu BkosoTwin C.MapunoB. Wrak, Bompeku
KAaTeropuyeckoMy 3alpeTy Teopuu OWHIITENWHa, u3MepeHa aOCOJIIOTHAas CKOPOCTb 3eMJM B
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HENOJBUXHOM 3(Hpe. ... onbIT MapuHOBa 3aMaTunBatoT. PeIsITUBUCTHI CUIAT TUXO, KaK MBIILb MO/
BEHUKOM, HE TIOTOMY, YTO «HACTOSIIIUX OYMHBIX MAJIO», a IPOCTO KPBITh HEYEM. .. ».

B cratbe, mnonaroroBneHHoil Ha ocHoBe o030pa B.C.bapamenkoBa u M.3.}OpbeBa
«Hapymaercs 11 NpUHIUI OTHOCUTENBHOCTU?Y», BBILIEAIIETO B CBET B KypHaie «Pusuka sjapa u
3JIEMEHTApHbIX YacTUL», NPUBOJUTCS OINMCAaHWE ONBITOB MapuHOBa U BBIBOJBl W3 HUX, B
YaCTHOCTH:

«OaHO U3 OCHOBHBIX MOJIOKEHUH TEOPUM OTHOCUTEIIBHOCTH COCTOUT B TOM, YTO CKOPOCTh
CBETa HE 3aBUCUT OT HANPABJICHUs €r0 JBM)KECHHUS, I0ATOMY ocjiabjeHne 00OuX Ja3epHBIX JTydel
BpAILAlOLUIUMKCS TUCKAMU JOJDKHO OBITh OJIMHAKOBBIM. A BOT 3KCIIEpUMEHTHI MaprHOBa 1okasanu,
410 3T0 He Tak! ONbIThl NOBTOPSAJIMCH B HECKOJBKHUX BapuUaHTaX Ha YCTAHOBKaX, IJie TPYIHO
KOHTpOJIUpYyeMasi, NOABEpkKEeHHas JedopMalusM MEXaHUYeCKas CHUCTeMa [HCKOB 3aMEHsUI1ach
ONTHUYECKOMH, C OTpaXAIOIKUMHU 3epKajlaMH; U, TEM HE MEHee, pe3yibTaT MOIy4ascs OJIUH U TOT XKe:
CKOpPOCTb CBETAa BO BCTPEUYHBIX IIy4yKax pasHas. M camoe rimaBHoOe - 100aBKa K CKOPOCTH, KOTOpasi B
OJTHOM Iy4YKE€ YBEJIMUYMBAET, a B JPYrOM YMEHBILAET CPEIHIOI CKOPOCTh CBETA, BO BCEX OIBITAX
okazanach paBHoM 300-400 kuiomeTpaM B CEKYHAY, TO €CTh TaKOW K€, KaK H3MepEeHHas
aCTPOHOMaMH CKOpPOCTb JBIJKEHHUs 3€MJIM 110 OTHOLICHHWIO K 3alojHAIIIEMY KOCMOC (OHY
HEUTPUHO U POTOHOB. M3MepeHns: MOBTOPSUIMCE B pa3HOE BpeMs CYTOK U Pa3HOE BpeMsl rofia ¢ TEM,
YTOOBl MOBEPXHOCTh IUIAHETHI, & BMECTE C HEMl M M3MepuTebHas YCTAaHOBKAa ObUIM IO-Pa3HOMY
OpPUEHTUPOBAHBI OTHOCUTEIBHO CKOPOCTU 3€MJIU. DTO MO3BOJIUIO BBIYMCIUTH HE TOJBKO BEITUUYHUHY
N00aBKM K CKOPOCTH, HO W HampamieHue. OHO TOXe OKazajJoch OJIM3KMM K TOMY, YTO JalOT
aCTPOHOMHYECKHE HAOIIOJCHUS».

CrpaBeiIMBOCTH pajJyd HYKHO OTMETUTh, UYTO J10BOJbI MapuHOBa MHOTJA IOJBEPTarOTCs
KPUTHKE KOPPEKTHO, KaK TOBOPUTCS, C KaJIbKYJIATOPOM B pykax. BoT mpumep (B3sT ¢ oaHOrO U3
($opyMOB 110 pu3HKe):

«Hauyném cumurars. Ucxonnbie nannbie (U3 cTaThu MapuHOBa):

1. CxopocTs BpareHus 1uckoB o = 200 o6/c.

2. Pacctosnue mexnay auckamu L =1,2 m.

3. Paguyc pacnosnoxxeHust orBepctuii Ha auckax R = 0,12 m.

4. 3asiBeHHas MapuHOBBIM norperHocTs Av = 40 km/c = 4x10* m/c

5. CkopocTh cBeTa (BO3bMEM MPHOIMIKEHHOE 3HAYCHHE, CYTH 9TO He M3MeHHT) ¢ = 3x10° m/c
Cuuraem:

1. JIunelinast CKOPOCTh ABMXKEHUS OTBepCcTHid V = 2m®mR =2 x 3,14 x 200 x 0,12 = 150,7 m/c.

2. BpeMs IpOXOXKACHHs CBETOBOIO JTyda OT OHOrO AMCKa 10 apyroro t = L/c = 1,2/3x10° = 4x10”
CEKYH/IbI.

3. BennunHa cMmelieHusi OTBEPCTHsS Ha BTOPOM JMCKE 33 BpeMsl MPOXOXKJIEHHsS CBETOBOIO Jyda
Mexay auckamu AL = vt = 150,7 x 4x10™ = 6,03x107 Metpa = 0,6 MUKpOHa.

4. OtHocuTeNNbHAS BEJIMYMHA W3MEHEHUs BPEMEHU IPOXOXKJIEHHUsS Jyda CBETa MEXIy IUCKaMHU
MCXOJIs U3 3asBIICHHOI MapuHOBEIM TorpensocTn & = Av/c = 4x10%/3x10% = 1,33x10™.

5. TpeGOBaHMs K TOYHOCTH M3rOTOBNEHMs (reomeTpun oTBepcTHii) Al = ALXS = 0,6 x 1,33x10™ =
8x10™* MukpoHa.

HeMHOro nosicHI0O OTHOCUTENIBHO IIyHKTa 5, T.€. KaK CBsI3aHAa TOYHOCTb M3TOTOBJICHUS I'€OMETPUU
OTBEPCTUM M MOTPEIIHOCTh M3MEPEHUs HE H30TPOIHOCTH CKOpOCTH cBeTa. [leno B Tom, 4TO
(OTOTOK, MOCTyHarOIMil ¢ (OTONETEKTOPOB, YCPEAHSIETCs, OITOMY "KYCKM CBeTa', Kak MHILIET
MapuHOB, IpY HETOYHOCTH U3rOTOBJIEHMS OTBEPCTHH (CUMTas, YTO OTKIOHEHHE OT HOMUHAIBHOTO
II0JIO)KEHUS] HOCUT CIIy4alHbIM XapakTep) Npu OTKJIOHEHMM CKOPOCTH CBeTa BCE paBHO OyayT
IIPOXOAUTh, HO YK€ depe3 Apyrue (CMeUIEHHbIE) OTBEPCTHs, U HUKAKOr0 M3MEHEHUs] (OTOTOKA He
npoun3oinér! T.e. B 3TOM CMBbICIE HETOUHOCTb M3TOTOBJIEHMSI OTBEPCTUN HKBHUBAJIEHTHA TOMY, UTO
OTBEPCTUS Ha BTOPOM JHUCKE KaK Obl UMEIOT HE KPYIJIYIO, & OBAIbHYIO, BBITSIHYTYIO 110 OKPYKHOCTH
BpamieHuss Qopmy. Takum oOpa3oM, TOYHOCTb COOJIOACHHMS TE€OMETPUU OTBEPCTUH HIrpaeT
PELIAOLLYIO POJIb B 3TOM SKCIIEPUMEHTEN.



JloBoibl, Kak BUAMM, BecoMble. OqHako... Yto ke BcE-Taku mokazain npubop MapuHoBa,
KaKoe U3MEHEeHHEe (POTOTOKA, €CJIM OH TaKOW «HETOYHbIN B U3roTOBIEHUU»? BenumuuHbl ckopocTeit
y MapuHoBa, neiCTBUTEIBLHO, UMEIOT 0oJibioi pazdopoc. Ho Beas ckopoctu-to uamepensl! [lnoxo
TO, YTO HET (B CBOOOJTHOM JOCTYIE) peaJlbHONH CBOJKH CKOPOCTEH, U3 KOTOPOM MOKHO ObUIO ObI
YBHUJIETh: KOI/la HalpaBJeHHWE U3MEPUTENIbHOM ocu npubopa MapuHOBa cOBIAAaeT CO CKOPOCTHIO
JBY)KEHUS 3€MJIM B IIPOCTPAHCTBE, MPUOOP MOKa3blBAET HEKOTOPYIO CKOPOCTh (HIpUYEM 110
BEJIMYMHE OJM3KYIO K MOJIyYEHHBIM U3 APYTUX, PEISATUBUCTCKMX MCTOYHUKOB). HampoTuB, korna
HalpaBJeHUe OCH NMpuOopa MEepHEeHAUKYISIPHO K HANIPABJICHUIO JBM)KEHUS 3€MJIM B NPOCTPAHCTBE,
TO NMpUOOp MOKa3bIBaJl OTCYTCTBUE JBMXKEHUS. BunuMo, HyKHBI UCClI€OBaHUS TPY10B MapHuHOBa,
4T0OBI HAWTH 3TH BBIBOABI B 4ETKO copmynupoBaHHOM Buzae. Koneuno, ecnu onu ectb. U, c
Jpyroil CTOpOHbI, HEOOXOAMMO MPOBECTU MOBTOPHBIE SKCIEPUMEHTHI C aHAJIOTaMU 3TOro mpudopa,
YTOOBI OJIYYUTh 3TH BBIBOJIBI O CKOPOCTAX 3E€MIIU.

Hpyroii u3 ¢opmanbHo penstuBuctoB (B.IleTpoB) mpuBoaMT ciemyromiee «yIuBIEHHOE
BO3pa)KEHUE 110 3KcriepuMeHTaM MapruHoOBa (B35TO U3 UHTEPHETA):

«Kpome Toro, cormacHo MapuHoBy, 3emisl 00HO8peMeHHO JIBUXKETCS B JIBYX B3aUMHO
MEepIICHIMKYSIPHBIX HAaPaBICHUSAX: OTHOCUTENbHO CoJHIa ¢ OpOUTaNbHOM CKOpOCThIO ~ 30 KM/CEek
U €O CKOpOCThiO 362 + 40 KM/CeK B HampaBJICHUH, MEPIECHANKYISIPHOM OPOUTAIBLHONW CKOPOCTH.
OueBHUIHO, YTO 3TOTO HUKAK HE MOYKET OBITH !»

[Toxoxe, B.IletpoB miuoxo cebe mMpeacTaBiseT, KaKk TEJIO MOXKET ABUTAThCS C Pa3HBIMU
CKOpPOCTAMM IO JBYM KoopauHatam. HaBepHoe, oH emi€ 0osblie yIuBUTCS, €CIIU CKa3aTh, YTO TEJIO
MOJKET JIBUTaThCsl U C elE OJJHOW CKOPOCTHIO — 10 TPEThEH KOOpAMHATE.

Bor ewi€ ogHO «yAUBIEHHOE» ONPOBEPIKEHUE ONBITOB MapHUHOBA!

«[lonyuenHple MapHUHOBBIM pe3ynbTaThl 00 «aOCOJIOTHOW» CKOPOCTH 3eMiM, MMERoIen
nopsinok 300 - 400 km/c, HE COTJIaCYIOTCS C M3BECTHBIMH OTBITHBIMU JIaHHBIMH. Hama rmianera,
KOHEYHO, Bpamaercsi Bokpyr CosHna ¢ opOuTanmbHO# ckopocThio okojo 30 km/c. Ho oHa emre
SKOOBI KyJIa-TO JIBHXKETCS C MPUMEPHO B JecsATh pa3 Oousblieit ckopocthio! Kyma - B cTOpoHy
[TonsipHO# 3Be31bl WM TyMaHHOCTH AHapomenbi?» (I.UepHHMKOB, KaHIUAAT TEXHUYECKUX HaYK,
ctaThs Ha caiite likeBook.ru).

MBI IPOCTO NPUCOETUHUMCS K OTBETY PEJIaKLIUU Ha 3TO «OINPOBEPIKEHUEN:

«B cBs3u ¢ 3TON MybOauKanueil peKOMeHlyeM YUTaTesIsIM BEpHYThCsl K cTarbe « OAMHOKA 1
Bceenennaa?» («TM», Nol 3a 2002 r.), r;ie TOBOPUTCS O TOM, YTO paguo(PHU3UKU TOYHO YCTAaHOBHIIM:
Hama CosiHeuHasi cuctema (a, CJae10BaTesbHO, U 3eMIIsl) IEUCTBUTEIBHO JIETUT CO CKOPOCTHIO OKOJIO
400 km/c B HanpaBJyieHUU co3Be3nus JIbBa...»

OKCcNepUMEHTaIbHbIE YCTAaHOBKM MapHHOBA JTOCTaTOYHO IPOCTbl KOHCTPYKTHBHO, U €ro
ONBITBl MOTYT MOBTOPHUTH Jpyrue wuccienopareiau. Ilosie3HO 3TO Kak MPOTUBHUKAM, TaK MU
CTOPOHHHUKaM pensiTuBu3Ma. [Ipubop sBsieTcs OJHOKOOPAMHATHBIM H3MEpHUTEIeM aOCOJIFOTHOU
CKOPOCTH B HIPOCTPAHCTBE M IO3BOJIIET «B OJHOM IOAXOJE», U3MEHsS HalpaBJeHHE €ro OcH,
U3MEPUTh CKOPOCTM 3eMJM B pa3HbIX HANpaBJCHUSAX U CONOCTAaBUTh HUX C JaHHBIMHU
aCTPOHOMHMYECKMX HaOIIofeHUH. A M3MEpPEeHHs HEe3aBUCUMBIX HCcieloBaTesneil Morjau  Obl
UCKJIIOYUTH CyObEKTUBHBIE, TeoTrpaduuecKkre, BpEMEHHBIE U ITPpoure (HaKTOPHI.

IxcnepumenTsl Toppa-Koaena-JleBurra

B crarbe «HoBwiii Okcnepument no Anuzorponuu Ckopoctu Cperta: OOHapyKeHHbIE
['paBuranonnsie Bomuel 1 AGcomotHoe JIBmwkenuey, P.T. Kaxumn (nep. ¢ anrn. A.M. Yenuk) [4]
NPUBOJUTCA MOJOOpKA HKCHEPUMEHTOB IO OOHAPYKEHHIO a0COJIOTHOIO JIBUXKEHHS pPAa3HBIMU
HCCIIE/IOBATEIIAMMU:

«[lepBbIii SKCHIEPUMEHT MO OJHOCTOPOHHEW CKOPOCTH PacCHpOCTPAHEHUsSI B KOAKCHAIBLHOM
kaOene ObL1 BeioIHeH B YHuBepcurere [rara FOta B 1981 roay Toppom u Kosienom. YcerpoiicTBo
COCTOSIJIO U3 JIBYX PYOMIMEBBIX YacOB, Pa3MEIICHHBIX Ha PacCTOSHUU NpuOmm3utenbHo 500 m;
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SMI't pamguouactotHbii (PU) curnanm pacmpocTpansics MeXAy dYacaMHd uepe3 3aKOIaHHBIN
KOAKCUaJIbHbIN KabeJib, 3alI0JHEHHBIN a30TOM, OJAEPKUBAEMbIM B IIOCTOSIHHOM JIaBJIeHUU 2 QyHTa
Ha kBajpaTtHelid aoiM. Topp u KosieH Haumuim, 4to, B TO BpeMs KakK BpeMs IyTELIECTBUS Tyla U
oOpaTHO ocTaBasiock nocTossHHBIM B mpenenax 0.0001% c, kak oxunanock B ['11.2, Habmomanucey
M3MEHEHUS B OJJHOCTOPOHHEM BPEMEHHU IyTEIIECTBUSA».

C >Tumu BbiBojaMu HEUETKO cornamaetcs A JI [Hansnun:

«B »THX 3KcmepuMeHTax cpaBHMBajach (a3a JABYX pPYOMIMEBBIX CTAHIAAPTOB YacTOTHI,
pa3HeceHHbIX Ha pacctosHue 500 M, ¢ 1eNbl0 OOHApYKEHUSI BO3MOXHOM aHU30TPOIMH CKOPOCTHU
pacnpocTpaHeHHUss CBeTa INpd OJHOKPATHOM MPOXOXKJEHUM Tpacchl. [lpum  peanuzauuun
OKCIIEPHMEHTOB OGHAPYKEHbI OOJIBIINE CYTOYHbIC BApHAIMH CKOPOCTH CBeTa, mopsiaka 107°-107
JUISl pa3HECEHHBIX YacoB, TOTA KaK NMpU COMMIKEHUH 4acoB MOJO0HBIX BapHalluii He HA0JI01aJI0Ch.
Ha ocHoBe aHammM3a TOYHOCTM IOKa3aHO, YTO IpeJjlaraéMble 3KCIHEPUMEHTHI MOI'YT HaEeXHO
oOHapyxuTh gABM>keHHe CoJHEYHOM cuCTeMbl B IUIOCKOCTH ['ajakTUKM MpU  J1OCTaTOYHO
JUINTEJIbHOM HAKOIUIEHWM JaHHbIX. Pe3ynbTaTthl skcnepumeHToB Toppa - Konena, B mpunHuume,
MOYKHO ObUIO Obl MHTEPIPETUPOBATh KaK €IIe€ OJHO CBHJETEIbCTBO O HApyLIEHUM HpPHUHLHUIA
OTHOCHUTEJIBHOCTH, COITIaCHO KOTOPOMY HEBO3MOXKHO OOHApy>KeHHEe aOCOJIFOTHOTO JABMKEHUS 3eMIU
B a0COJIFOTHOM TIpOCTpaHCTBE (3pupe)».

DKCHepUMEeHTHI, o00HbIe dKcniepuMeHTaM Toppa-Konena, mposen no3auee JeBurr:

«B teuenne 1991 1. Pomanx JleBuTT BBIMOMHUI camblii OOLIMPHBIA HKCHEPUMEHT IO
aHM30TpoNuU JBMKeHUs1 PU-curnana B KoakcHanbHOM KaOesie, HAKONMB JaHHbIE 3a 178 nHell. ...
OkcnepuMmenTl Mumiepa u JleButta OyayT B KOHEYHOM cueTe MpHU3HAHbI Kak JBa U3 CaMbIX
CYLIECTBEHHbIX 3KCIIEPUMEHTOB B (u3uKe, MO0, MCIOJB30BaB pa3jIMyYHbIE SKCIIEPUMEHTAIbHbIE
METO/Jbl, OHM HE3aBUCUMO OOHAPYXMJIM [0 CYLIECTBY OJMHAKOBYIO CKOPOCTb aOCOJIOTHOIO
JBYDKCHUSY.

B Hux, Kak 0TMEU€HO, OJyYEHbI BBIBOJIbI:

«JleBuTT pacno3Hai, 4yTO 3TH JaHHbIE OBLIM CBUJETEIHCTBOM AOCOJIOTHOIO JBUIKEHHS...
Hannbie JIeBuTTa npoaHain3upoBaHsbl ... U MOJYyYSHBI IPEIoIaraeMsie ... CKopocTb 430 KM/cex».
OkcnepuMeHTalnbHble ycTaHOBKM Toppa-Konena, /leButra, kak u npubop MapuHoBa, SBISIIOTCS
OJTHOKOOPJMHATHBIMM H3MEpUTESIMH CKOpocTH. HO OHM 10CTATOUHO CJIOKHBI B HCIOJIHEHUH,
[I03TOMY ITOBTOPUTH 3TH 3KCIIEPUMEHTHI MOXKET JAIEKO HE KaKIbli. Y CTAaHOBKA JKECTKO IPUBsI3aHa
K 3emje, NO3TOMY H3MEpPEHHE CKOPOCTEH B Pa3IMYHBIX IPOU3BOJIBHBIX HANpaBICHUAX HMEET
OoJbIINE MPAKTUYECKUE CIOXKHOCTH. MOXKHO JHIIb (UKCHUPOBATh HaNpaBiICHHUE HU3MEPUTENILHOU
OCH YCTAHOBKH I10 PACIOJIOXKEHHIO IJIAHEThl B IIPOCTPAHCTBE B Pa3IMuHbIe NEPUOJIbI €€ IBUKEHUS
1o opowure.

Ixkcnepument llITeipkoBa

OxkcnepumenTsl E.W.1ThipKkoBa co criyraukom 3emiin B 1997 — 2000 roxax [21] go cux nop
MIPAKTHYECKU HE 00CYKIAI0TCs, CCHUIOK HA HUX B UHTEPHETE HEMHOTO:

«OnHaKO HEaBHO BO BpEMsi CJICKCHHUs 3a TOBEJICHHEM CIIyTHHKA Ha T€0CTAallMOHApHOU
opOuTe paBHOMEPHOE JBIKEHHE 3€MJIM ObUIO SKCIEPUMEHTAIbHO OOHApYXKEHO 0e3 MpUBJIEUSHUS
aCTPOHOMHMYECKUX HAOIIOCHUH 3a 3Be3aMu. bblTo 10Ka3aHo, 4To ABMKEHUE 3€MJIU MPOSIBIISIETCS B
abeppaluy 3JIEKTPOMArHUTHBIX BOJIH (3P (}EKT MepBOro Mopsjka), pacHpOCTPAHSIONIUXCS  OT
MCTOYHHMKA M3JIy4EHUs, KOTOPBI (PUKCUPOBAH OTHOCUTEJILHO NMPUEMHHUKA W CaMOUW 3eMiid, 4TO |
MO3BOJIUJIO HETIOCPEICTBEHHO U3MEPHUTh TApaMETPhI €€ ABHKCHUSI.

HcTounuk Haxoawics Ha T€OCTAIMOHAPHOM CIyTHHKE, a MPUEMHHUK B aHTEHHE HAa3eMHOIO
paauoTeneckona. B Takoél cuTyalnuu, Korja CIYTHHUK HEMOJBIKHO «BHUCHUT» Hall 3eMIICH,
OTHOCHTEJbHA CKOPOCTh HWCTOYHHMKA W TPUEMHHKA paBHA HYJIO H WX KOOPIHHATHI
(reolieHTpUYECKas IOJr0Ta M IIUPOTA CIYTHUKA, a TAK)KE Ie0JIC3NICCKUE KOOPAMHATHI TEIECKOIA)
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OCTAIOTCSl MOCTOSIHHBIMU B TE€YEHUE JIOJITOI0 BPEMEHH, T.€. MCTOYHMK U NPUEMHMK MPHUHAJIEKAT
OJIHOM M TOM K€ cUCTeMEe KOOpJMHAT (CUcTeME 3eMIIH )».

B ony6aukoBanHbix paboTax LLTeIpkoBa NOJPOOHO OMKMCAHBI CXEMBI, IPOLIEAYPHI pacyeTa u
BCE YCJIOBMSI IPOBEICHHSI SKCIIEPUMEHTA:

st nazoc
8eKmMop CKopacmiL IIRUNINUKL
ydupnozo eempa

s
ze0cmaruoRapHYil
cnymuux h

v
anexc Cornia
—_ nORIOC MUpL

—_—
-~ mesiecKkon 14

eexmop
CKopocmit
3ernu

=V Cannue
o Jemrna opoumMATYHAR
KO LI CHIT Y GTICUCHUA
dupa s X cKopocmy 3emuu
so=cotT 18 B =ss'%50 v/c B— yzon abeppayuu K MOouKe gecenmneso

s's=vét

pasnodencmeus (¥ -point )

Puc.2 Dxcnepumenmanvuas ycmanoeka E.U LImviprosa ¢ 2eocmayuoHapHbiM CRymHUKOM 3emau.

[Ipu aHanm3e HKCHEPUMEHTAIBHBIX JAHHBIX aBTOPOM ObLIM MOJIYY€HbI BBIBOJbI O HAIUYHU
3¢upHOTrO BeTpa:

«B pe3ynpTare 3TOro SKClIEpUMEHTa HAOIIOAAJIOCh MNPAKTUYECKH IIOJHOE COBIAJCHHE
MOJIYYEHHOTO CPEJHEr0JJOBOr0 3HAUCHUsS] CKOPOCTH JPHUpHOro Betpa (29,4 KM/C) C U3BECTHOW W3
aCTPOHOMHYECKUX HaOIIONeHUI OopOHMTanbHOM CKOpocThiO 3emuu (29,765 km/c). DToro ObuIO
BIIOJIHE JOCTATOYHO JUIA CIIEJIAHHOTO 3aKJIIOYEHUS O TOM, YTO JBM)KEHHE 3eMJIM JAEHCTBUTEIIBHO
MOJKET OKa3blBaTh CBOE BIUSHUE HA  pe3ylbTaT SKCIIEPUMEHTA, BBIIOJHAEMOrO Ha HeH, a
COCTaBJISIIONIAs €€ JBMKEHUS NPU 3TOM MOXKET ObITh BBIZCJIEHA B SBJIEHUHU [IE€PBOrO HOpsAKa IO
OTHOILEHUIO CKOPOCTHM 3€eMJIM K CKOpPOCTH cBeTa. TakoW SKCIEepUMEHTAJIbHBIA pe3yJbTar
IIPOTUBOPEYUT MOJIOKEHHUIO CIEUUAIbHON TEOPUUM OTHOCHUTEIBHOCTH O TOM, YTO BCE PE3YJbTAThI
JMOOBIX SKCIEPUMEHTOB, MPOBOAMMBIX Ha 3eMile C MCIOJIb30BAHHUEM PA3JIMYHBIX IPPEKTOB, HE
3aBUCAT OT JBMKEHMA 3€MJIM. DTO U MOJKET CIIY’KUTh OCHOBaHHEM JUI NIEPECMOTPA yTBEPIKJICHUS
CHELMAJbHOW TEOPUU OTHOCHUTEIBHOCTM O HE3aBUCUMOCTH CKOPOCTH CBE€Ta OT JIBHIKEHUS
HaOJIr0JaTeNs .

W BHOBB, B MOJIHOM cOrjlacuu ¢ BbIBOAaMU MapuHoBa 00 OIIMOOYHOCTH OJHOTO U3 BaXKHBIX
YTBEPKICHUH CIIEUAIbHOW TEOPUU OTHOCUTEIBHOCTH, IIITBIPKOB e1aeT BBIBOA!

«CoBnajieHue napaMeTpoB ABWXKEHUS 3€MJIM, U3MEPEHHbIX B JAHHOM 3KCIIEPUMEHTE, CO
3HaYEHWSMM, NPUHATBIMU B HaOJIIOAAaTeIbHOW AaCTPOHOMHMM, HOJTBEP)KIAAET JAOCTOBEPHOCTh
MIOJIYUEHHBIX PE3yJIbTaTOB M IO3BOJIAET CJeNaTh BBIBOJA O TOM, UYTO CKOPOCTb PABHOMEPHO
JBUKYIIEHUCS CUCTEMBbl KOOpIMHAT (B HAIIEM cliyyae 3eMJIM) MOXET OBITh peaJlbHO H3MEpeHa
YCTPOWCTBOM, B KOTOPOM HCTOYHMK U3IYYEHHS U IPUEMHUK HAXOJAATCS B INOKOE KAK OTHOCUTEJIBHO
Apyr Jpyra, TaKk M CaMOHW CHUCTEMbl KOOPAMHAT. DTOT AKCHEPUMEHTAJIBHBIH (aKT sBIAETCS
OCHOBAaHMEM JUIsl IEepecMOoTpa YTBEpKICHUS CHEIMAJIHOM TEOpPUUM OTHOCUTEIBHOCTH O
HE3aBUCUMOCTU CKOPOCTH CBETa, U3MEPSIEMON B JABIIKYILLEHCS CUCTEME KOOPAMHAT, OT JIBHXKEHUS
9TOU CUCTEMBD».

OcobeHHOCTBhIO 3KCnepuMeHTaIbHOM ycTaHoBKM E.llThIpkoBa siBisieTcst TO, YTO OHa He
TOJIBKO JKECTKO MpHBs3aHa K 3emJie, HO U HMMEeT OIpaHUYEHHbIE MeCTa pacHOJIOKEHHs. JTa
OCOOEHHOCTh HE I03BOJIAET IPOU3BOJBHO OPUEHTUPOBATh YCTAHOBKY B IMPOCTPAHCTBE, UYTOOBI
U3MEpPUTh BCE BO3MOXKHbIE 3HaueHMs ckopocTedl 3emian B HEM. OJIHAaKO CTENEHb COBIAJECHUS
MIOJIyYUEHHOTO pe3yjpTaTa C JPYrUMH MCTOYHHMKAaMH HACTOJIBKO BBICOKA, 4YTO BBIBOJABI U3
SKCIIEpMMEHTa HPOCTO HEBO3MOYKHO OCTaBUTh ©O€3 BHHUMaHUsI. TeM He MeHee, pPe3yJbTaTbl
9KCIIEPUMEHTOB OBLIN MOJABEPIHYThl KPUTHKE:

«...quckyccuonHas cratbs E.M.ITeipkoBa «M3mMepeHne napameTpoB ABMKEHHUS 3eMIU U
ConneuHnolt cuctembl», omyOnukoBanHass B «BectHuke KPAVYHII», ommboyna, a CKOpOCTh
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paBHOMEPHO ABWXKYIIEics 1abopaTOPHOH CHCTEMBI OTCUETa HE MOKET OBITH U3MEPEHa C MTOMOIIBIO
abeppanuu cBeta. AOeppais CBETa OTHOCHTCA K HeHaOmogaeMbiM BeauurHam. C MOMOIIBIO
abeppali CBETa MOKHO H3MEPUTH TOJIBKO OTHOCHUTENIBHOE HW3MEHEHHE CKOPOCTH JBHIKCHHS
abopaTOpHOM CHCTEMBbl OTCUETa OTHOCUTENBHO 3dupa (3Be3/1), HO HE a0COJIOTHYIO CKOPOCTb.
OnHako 5TO HE SBIAETCS OCHOBAaHMEM ISl TepecMOTpa YTBEPKICHHS CICHUAIbHON TeopuH
OTHOCHUTEJIBHOCTH O HE3aBHCHUMOCTH CKOPOCTH CBeTa OT JBMKeHHs HaOmonatess» (H.B. Kynpses,
ScyTecLibrary).

JIOBOJIBI, BBIKJIQJIKH U 3aKJIIOYCHHE OINIMOHEHTA, HECOMHEHHO, 3aCIy)KHBAIOT HMPUCTAIHLHOTO
BHUMaHHUS:

«A paboTa B TOM BHJE, B KaKOM OHAa IpPEJCTaBICHA, OMNOOYHA, W AJISI MPaBUIHHOM
MHTEPIPETALNH MTOJYYCHHBIX PE3yIbTaTOB HEOOXOIUMO CIeNIaTh [epepacueTy,

TeM Oojiee 4TO Bce HEOOXOAMMBIE NaHHBIE Uil 3TOro B pabortax IlITeipkoBa HMMeEroTCH.
OTMeTHM BaXHOE, HAa Hall B3IJI[, YTBEP)KICHHE OMNIOHEHTAa B OTHOUICHWH O3TUX OIBITOB O
BO3MOXXHOCTH M3MEPHUTDH «TOJBKO OTHOCUTEILHOE U3MEHEHUE CKOPOCTH». BO3MOXKHO, pa3HOTIaCHs
BO3ZHMKJIM M3-3a TOJKOBaHUs MOHATUS «abeppauus». AGeppaiusi cBeTa — Kaxyuieecs OTKJIOHEHHE
HEOECHBIX CBETUJI OT UX UCTUHHOTO TOJIOKEHHSI Ha HEOECHOM CBOJI€, BBI3BAHHOE OMHOCUMENbHbIM
osuoicenuem cBeTuina u Habmopaatens. B onbitax LTeIpkoBa 3eMits M CIYTHUK HEMOJBMKHBI IPYT
OTHOCHUTEINIBHO JIpyTa:

«IO0Ka3aHO, YTO CKOPOCTh PAaBHOMEPHO IBIDKYILEHCS 1ab0paTOpHOI CUCTEMBI KOOPANUHAT (B
HallleM cilydae 3eMJIM) peajlbHO MOXET ObITh M3MEpEeHa INpHU IMOMOIIU YCTPOIlcTBa, B KOTOPOM
UCMOYHUK U3NYYEHUs. U NPUEMHUK HAXOOSIMCS 8 COCMOSAHUU NOKOSI OMHOCUMENbHO Opy2 opyaa U
9MOTL Jice cucmembl KOOPOUHAM .

OueBuaHO, YTO BO3HMKAIOUIEE IPU ITOM SBJICHHE JHUIIb HPOSBISAETCA, Kak abepparus,
KOTOpasi BbI3BaHa d()UPHBIM BETPOM.

DkcnepuMeHTanbHas ycTaHoBKa LLIThIpKkOBa OHOKOOPAMHATHAS U COCTABISIET C IUIAHETOM
enuHblil KoMmIuiekc. [loaTomy BBIOpaTh NPOM3BONBHOE HANpaBICHHE H3MEPEHUs HEBO3MOXKHO,
HY)KHO (PUKCUpOBaTh (paKTUYECKOE MOJIOKEHHE «ITPUOOpa» B MpOoCTpaHCTBe. B mporiecce nBmkeHus
3eMiIM pe3yNbTUPYIOIIMI BEKTOp CKOPOCTH B HANpaBICHHH HM3MEPHUTENBHOW OCH «Ipubopa» B
MPOCTPAHCTBE MOCTOSIHHO M3MeHseTcsi. CieoBano Obl 0KUIATh, YTO CPEIH 3HAYCHUI U3MEPEHHBIX
CKOpOCTEW JIOJDKHO OBUIO OKa3aThCsi M 3HAueHue ckopoctu mopsiaka 200 km/cek. B paborax
[ITpipkoBa HAWTH YKa3aHUM HA TAKYIO CKOPOCTh HE YAAI0Ch.

OnbiT I'as1aeBa

B npenucnoBuu penakropa k pabore oTMeueHo [24]:

«... paboTta xappkoBckoro ydeHoro lO.M.I'amaeBa m ero rpynmsl IpencTaBiseT coOOu
0co0y10 IEHHOCTh, 10O OHA BHOBB MOATBEPKAAET HATUYHME Ha 3emiie 3(UPHOTO BETpay.

«... pazpaboTaHa OpUrMHAJIbHAs METOJMKA M3MEpPEHUs >(UPHOrO BeTpa B pajHoaUaIa3OHe
¢da3oBeIM crnocoOOM MmyTéM comocTaBlieHHs a3 JBYX Jydei, HAYIHX pasHbIMH MYyTSIMHU,
UCIIOJIb3YIOIAsl IPajMeHT CKOPOCTH 3()HUPHOTO BETPa HAJA MOBEPXHOCTHIO 3E€MJIM, YTO SBISETCS
HKCIIEPUMEHTOM IIepBOr0  MOpsAika (paHee CUUTANOCh, 4YTO ATOrO  CJHENaTh  HEJb3s
NPUHIUIHAAIBHO).... ITOroM 3T0# 00JbLION pabOTHl SBISETCS MOATBEP)KICHHUE CYIIECTBOBAHUS
3(pHUPHOTO BETpa B MUPOBOM MPOCTPAHCTBE CO BCEMU BBITEKAIOIIMMHU OTCIO]A BHIBOJAMI.

B craThe ycTaHOBKA ONMCaHa CIEIYIOIINUM 00pa3oM:

«IIpu peanuzanuu MeToJa HMCIOJIH30BaHA MPU3EMHAS PAJAHOIUHUS MPSIMON BUIAMMOCTH CO
BCTPEUHbIM PpACIpOCTPAHEHUEM PAJUOBOJIH MWUIMMETPOBOrO JHama3oHa. B »ToMm ciydae
OCHOBHBIM MEXaHHM3MOM ()OPMHUPOBAHUS IOJIEH B IMyHKTax NpuéMma SBISIETCS HHTepepeHIHs
OpSMBIX BOJH M BOJH, OTPAXEHHBIX OT 3E€MHOH MOBEPXHOCTH, T.€. BOJIH, KOTOpBIE
PacHpOCTPAHAINCh HA PA3HbBIX BHICOTAX OT 3EMII».

12



«Panuonuuus npeacTaBisieT cobol paauouHTepPepoMeTp, KOTOphIi Oiaarogaps CyTOUYHOMY
BpALICHUIO 3eMJIH IOBOpaunBaeTcs B MoToke 3dupa. s HabmoaeHus: nHTep)EepeHINOHHBIX BOJH
IPUMEHEH CIOCO0 U3MEPEHUS XapaKTEPUCTUK PATUOTPAKTOBY.

«M3mMepeHust poBeieHbl B MPU3EMHON PAaJUOJUHUM NPSIMOW BUJUMOCTHU MPOTIKEHHOCTBIO
13 km».

«.. Touku A u B - koHeuHble npuemonepenarolmive MyHKTbl. IIyHKT A Haxoawiics Ha
CeBEpHOIl okpauHe r.XapbkoBa, MyHKT B - B c.Pycckue Tumku. AHTeHHa yHKTa A Haxoaujach Ha
BbIcoTe 30 M OT IOBEPXHOCTH 3€MIJIU, a aHTEHHA ITyHKTa B Ha BeicoTe 12 M».

«KoHeuHble TMyHKTBl PpAAUOIMHUM OBUIM OCHAIlEHbl HWACHTUYHBIMH KOMIUIEKTaMU
MpUEMOIIEpEIat0Ie U PETUCTPUPYIOLIEN alapaTypb».

DKCNEepUMEHTHI POBOJMIINCH KPYTIIOCYTOYHO (C TEXHUYECKUMU May3aMH) Ha NPOTSHKEHUH 5
MecsiueB ¢ ceHTs0ps 1998 r. o suBapp 1999 r. ¢ 061mMM BpeMeHEM HeNpepbIBHBIX 3MepeHuil 1288
yacoB. BBHINOJIHEHHbIE OLIEHKU MOKa3ajH, YTO B I.XapbKOBE CKOPOCTh A(PUPHOTO BETpa AOCTUTAET
3HaueHus: Wk ~ 1414 m/c. Ha ocHOBaHMH MOJYYEHHBIX PE3yJIbTaTOB aBTOPHI MIPHIILIM, B YACTHOCTH,
K 3aKJIOYEHHIO, 4YTO OBUIO OOHApyKEHO OTHOCUTENIbHOE JBM)KEHHE 3eMJIM U  Cpeibl
pacnpocTpaHeHHUsT  paJMOBOJH, a  pe3yiabTaTbl pabOThl MOTYT  pacCMaTpuUBaThCA  Kak
9KCIIEPUMEHTAJIbHOE MOATBEPKIEHUE TUIIOTE3bI O CYIIECTBOBAHUH B IIPUPOJIE TAKOW MaTepUaIbHOMN
cpenpl, Kak »dup.

OcHoBHbIe pe3ynbTaThl paboT ["amaeBa npuBeneHbI B COOpHUKE cTaTeil «D(QUPHBINA BEeTep»
noJx penakuueit B.A.Amrokosckoro [25]. B yactHOCTH, yTBEpKaaeTCs, 4TO:

- SKCHEPUMEHTAJIIBHO MOKa3aHa 3aBUCHUMOCTb CKOPOCTH 3(HUPHOIO BETpa OT BBICOTHI HaJ
3eMHOH MOBEPXHOCTHIO, KOTOpas B AuamasoHe BeicoT oT 1,6 M mo 1830 m pactét ot 200 m/c 1o
10000 m/c;

- UTOTH SKCIIEPUMEHTOB IIEPBOT0 MOPsAKA, MOIYYECHHbIE B AUANa30HaX Pajuo U ONTHYECKUX
BOJIH MOTYT paccMaTpUBaThCs KakK AKCHEPUMEHTAIbHOE IOJITBEP)KICHUE MPEACTABICHUNH O
CYLIECTBOBAHUU B TNpuUpOAE 3(pupa — MaTepuaibHON Cpellbl, OTBETCTBEHHON, B YaCTHOCTH, 3a
pacnpocTpaHeHHE IEKTPOMArHUTHBIX BOJIH.

OOpaiiaeM BHUMaHME, YTO aBTOP UCIIOJb30Bajl MHTEPPEPEHLIIMOHHBIN METO/I, KOTOPBIH, KaK
npu3HaJ ALIIOKOBCKHH, HE IO3BOJIIET ONPEICIIUTh A0COJIIOTHOE JBWXKEHHE, HO AK0Obl TOKAa3all.
OpHako, B HJKcHepuMeHTax ['anmaeBa He MPOU3BENEHO CONOCTABJIEHUE pPE3yJbTaTOB HHU IO
OpOUTaIbHOM CKOPOCTH 3€MJIM, HU II0 CKOPOCTH COJHEYHOM CHUCTEMBI B NPOCTPAHCTBE. XOTS
pe3yabTaThl M TPAKTYIOTCS KaK CBHUJETENBCTBA B I0JIb3Y HAIU4MA 3(pUpPA, HO 3TO, COOCTBEHHO
roBopsi, Kakoi-To apyroii 3¢up, He 3¢up Mapunosa. B ombitax Mapunosa 3¢up He yBiekaerTcs
3emnél, a B onbiTax ['amaeBa, BUIMMO, yBiekaeTca. [103ToMy HYKHBI [ONOJIHUTEIbHbIE
nepepacyeTsl, Mpeodpa3oBaHusi, KOTOPbIE MOTJIM OBl TTOKA3aTh B3aMMOCBSI3b 3THX MOJENeH 3UpPOB.
®opmanbHO ke onbIThl ['ataeBa npotuBopeyar onsitaM Mapunosa, IlItsipkoBa u apyrux. HescHo,
KaK MOJYKHO MCIOJIb30BaTh pe3ynabTarhl [amaeBa s onpoBepskeHust yrBepxkiaeHuss CTO o
HEBO3MOYKHOCTU OIpEAEJCHUs] CKOPOCTH HHEpLUANIbHO JABWXKYILEHcs cucteMbl. OHM cKopee
MOJITBEP)KJAIOT TE3UC O TOM, YTO «HHUKAKUM (PU3MYECKUM OHKCHEPUMEHTOM, INPOBEACHHBIM B
MHEPLHUAIbHO JBMXKYILEHCS 1abopaTopuu, Hellb3sl YCTAHOBUTH CKOPOCTh MOCIEAHEH», UeM CTaBAT
€ro 1oji COMHEHHE.

OmneiT KpacHosa

ABTOp paccMaTpuBaeT CIpaBeJIMBOCTH MIPHUHIMIIA OTHOCUTENILHOCTH Ha 3 deKTe, IekaiemM
B OCHOBE fBJEHHs abeppauuy, TO €CThb CMEIIEHHM LEHTPa OKYJsIpa OTHOCHUTENBHO JIy4a, IpH
JBY)KCHUU TeJIeCKONa B MEPHEHIMKYJISIPHOM HampaBleHuM K Jydy cBeTta [23]. OcobGeHHOCThIO
HKCHIEPUMEHTA SIBJAETCS TO, YTO aBTOP 3aMepsieT He yroj, Ha KOTOPbI HEOOXOIUMO HAaKJIOHUTH
TEJIECKOII, YTOOBI JIyd IOMaj B HEHTP OKYJIAPa, KaK 3TO Jenan bpeamm npu onpenesneHun CKOpocTu
CBETa, a BEJMYHMHY CMEIICHUS OKYJIspa OTHOCHUTEIBHO JIyda B JBYX IPOTHUBOIIOJIOKHBIX
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MI0JIO’KEHUX Teneckona. Jlji 3Toro oH cHayana (UKCUPOBAI TOUKY MOJIOXKEHMs JIyda Ha OKYJIspe,
[0CJIe Yero MOBOPAYMBAI TEJIECKOM BOKPYT ocd Ha 180° U (PMKCHPOBAI BTOPYIO TOUKY TOJIOKEHHS
ayda. M3mMepuB paccrossHMEe MEXIy JBYMsI TOUYKAMH, 3HAsi PACCTOSIHME OT MCTOYHHMKA JI0 ILIKAJIbI
0TCYETa, aBTOP BBIYMCIISI CKOPOCTh IBWKEHUS MTPHOOpa (CUCTEMBI) B IPOCTPAHCTBE.

Lenbio onbiTa 66UT0 32 UKCUPOBATH OPOUTATIHLHOE JBMKEHUE 3€MITH, HAXOISCh B 3aKPHITOM
noMeuieHuu. M3mepeHus npoBoguiIMch J1Ba pa3a B CYTKM — B IOJIJEHb, KOrjga JIyd CBeTa
pacnpoCTpaHsuICs MO HaMNpaBiICHUIO K COJIHIYY, U B IOJIHOYb, KOIZla IpuOop BMecTe C 3emiei
noBopauuBaicss Ha 180 rpaxycoB M JIyd CBeTa pacHpOCTPAHSUICS B IPOTUBOIOJIONKHOM
HanpaBJeHUH (B 000MX Cllydasx MepHeHIUKYISIPHO ABHXKEHUIO 3EMIIN).

VYTBepxaaercs, yTo ObUIO 3a(UKCHUPOBAHO JBHXKEHHE NpuOOpa (MHEPLUUAIBHOM CUCTEMBI)
OTHOCHTEJIBHO JIyda, HA OCHOBE YEro aBTOp MPUXOAUT K BHIBOY:

«COBEpILIEHHO OYEBMJIHO, OINMCAHHBIM CHOCOO MO3BOJIIET OMNpEnessiTh aOCOIHOTHOE
JBYO)KEHUE Tel. DTO MOATBEPIKIAeTCsl ONbITOM (IIPOBEJCHHAs NpaKTUYecKas MPOBEpKa, a TaKxkKe
HaOmoaeHus bpenmm)y.

BoiBon cnopHblil. Bo-nepsbix, abeppanuoHHble HaOmoneHuss bpaniam  mokasbiBaroT
OTHOCHUTEJIbHOE JBM)KEHHE 3€MJIM OTHOCUTEIbHO WCTOYHUKA CBETa, a HE OTHOCUTENIBHO
a0COJIIOTHOTO MPOCTpaHCTBA. BO-BTOpBIX, B CTarbe HE MPHUBEIEHbl HU YHUCIOBBIE PE3YJbTATHI
onpenesieHus a0COIIOTHOIO JIBWKEHHsI, HU ONUCaHHe NpOBeAEHHON mpoBepku. CBs3aThCs C
aBTOPOM JUIsl YTOYHEHUM HE YAAJIOCh - aIpec JJIEKTPOHHOW IMOYTHI, YKAa3aHHBIM B CTaTbe, HE
cymiectByeT. M3 omnucaHus BUAHO, YTO HKCHEPUMEHT ACHCTBUTEIBHO JOJDKEH (PUKCHpPOBAThH
«CIyBaHHE» CBETOBOrOo Jydya AH(QupHbIM BeTpoM. OpjHako, Uil OLEHKH JIOCTOBEPHOCTH
SKCIIEPMMEHTa HY)KHbl UMWCJIOBbIE pE3yJbTaTbl: H3MEPEHHAs CKOpPOCTb CHUCTEMbI (3emin)
OTHOCHUTEJIBHO IPOCTPAHCTBA M HampasieHHe e€ IBMKEeHMA. DakT mnosydyeHus: 0ObsSBICHHbBIX
pe3ynbTaTOB OCTAETCS MO0 BOIIPOCOM.

IKcnepuMeHT ALIOKOBCKOTO

OKCIIEpUMEHT 10 MCCIEI0BAaHUIO TajakTUueckoro sdupHoro Berpa mnposeaeH B HUU
aBUaIMOHHOrO obopynoBaHus B I. KykoBckoMm MockoBckoit o6actu B nepuos ¢ 1990 mo 2000 rr
[25]. OrmeueHo, uTO cjAeNaHbl JUIIb [PEABAPUTENIbHBIE BBIBOJABI, KOTOpPbIE MOTYT OBITh
UCTIOJIb30BaHbl PY JaJbHEUIINX HCCIEeIOBaHUAX d(UPHOTO BETpa METOJaMM 3HAYMTENbHO Ooiee
IIPOCTBIMHU, YEM T€, KOTOPBIMHU pacnojiarain A.MalKeJlbCOH U ero nocjie0BaTeIm.

Hazpano ommOKkoil paHHUX HCCIEIOBaHUM paccCMOTpeHHEe 3(upa Kak MIealbHON KHUJIKOCTH,
HE MMEIOIIEH BA3KOCTH M 0€3 Kakoro Obl TO HU OBLIO TOPMOXKEHMsI IPOHUKAIOLIEH BO BCE BUJbI
BelecTBa. B 0CHOBY M3MepeHuii 3pupHOTo BeTpa HYKHO OBLIO MOJIOKHUTH MpeICTaBIeHHE 00 3¢upe
KaK 0 ra3omno/Io0HOM cpejie, MOAYUHSIIONIECS BCEM U3BECTHBIM 3aKOHAM OOBIYHOTO PEAJIbHOTO, T.€.
BSA3KOTO U CXKMMAeMOT0 raza.

[{enbto sxcniepuMeHTa OBLIO MOATBEP)KJIEHUE CYILECTBOBaHUS B NMpUPOJAE 3PUPHOTO BeTpa U
MIOJITBEPKJICHUE BO3MOXKHOCTH €ro H3MEpPEeHHs He HMHTep(hepoMeTpHYecKUM CcHocoOOM MEepBOro
nopsiaxa.

B kauecTBe M3MEPUTENLHOIO UHCTPYMEHTA ObLI BbIOpaH OOBIYHBIN J1a3zep. D(UpHbIE TOTOKH,
o0yBasi Jla3epHBIN J1y4, OyJIyT €ro MCKPUBITH MOJOOHO TOMY, KaK OOBIUYHBINA BETEpP HCKPHBIISET
KOHCOJIbHO 3aKpeIUIEHHYI0 OalKy, U OTKJIIOHEHHE Jyda OyAeT NPONOPLMOHAIBHO KBaJApaTy ero
JuinHbl. CXema yCTaHOBKU IIOKa3aHa Ha PUCYHKE.
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ObumpHelii BETEP 5

oL

Puc.2a Cxema uszmepenusi ckopocmu 3QupHoco @empa ¢ nomowpio naseprozo ayua: 1 — nazep;, 2 — Oemexkmop, 3 —
gomoconpomuenenus; 4 — mamosoe cmexio, 5 — Henpospauas nepecopooka, 6, 7 — ycuaumen CUSHANA OMKIOHEHUs TIVUa.

OTKJIOHEHHE IISITHA JIa3epHOrO Jy4a OT €ro HEBO3MYILEHHOTO MOJIOKEHHUS (ukcupyercs
ABYMS apamu (POTOCOTIPOTUBIICHHH, BKIIIOYEHHBIX COOTBETCTBEHHO B JIBE€ MOCTOBBIE 3JIEKTPOHHbIE
cxembl. OHa mapa GOTOCONPOTHBICHUN PACIOJIOKEHA TOPU3OHTAIBHO U (PUKCUPYET OTKIOHCHHE
Jyd4a B TOPU3OHTAIBHON IUIOCKOCTH, BTOpas Iapa pacloyio’KeHa BEPTHKAIbHO M (HUKCHPYET
OTKJIOHEHHE JIy4a B BEPTUKAIBHO IIIOCKOCTH

B skcnepumeHTe MConb30Baiach ONTUYECKas CKaMbs, IJWHOW 1,2 M, mupuHod 15 cM u
TOJIIMHOW 8 CM, BBINOJHEHHAs W3 WCKYCCTBEHHOro rpanuTa. Ckambs pa3Meliajgach Ha IBYX
MOJyIIKaX, OJOKEHHBIX Ha JIBa CTyJa, YeM MPEeIOTBPAIlaIoch BIUSHNE BO3MOXHBIX BHOpanuii. B
MIOMEIIEHUH MO/ AeP>KUBANIACh MOCTOSHHAS TeMIIeparTypa.

B yctanoBke ucnosb3oBaiics ra3oBblil nazep JII—65, B netektope poToconpoTuBaeHus Tuma
®C-1, pasmenienHsle KpectoobpasHo. Ilepen goroconpoTHBIEHUAMU OBIJIO MOMEUIEHO MaTOBOE
CTEKJIO 711 00eCTIeueHus] pacCeMBAaHUS CBETA, M BECh JIETEKTOP pa3MeIleH B 3a4epPHEHHON M3HYTPH
AIIOMUHUEBOM TpyOke ammHOW 15 cMm i mpenoTBpaiieHus BHeIIHed 3acBeTku. OOmias anuHa
JIa3epHOro Jiyya cocTapisia 7 M Ornarojaps HCIOJIb30BAaHO MHOTOKpPAaTHOE OTPaKEHME Jiyda OT
3epKaJl C MOBEPXHOCTHBIM OTPa)KEHHEM. 3alKCh MPOU3BOIMIIACH HA CTAHAAPTHBIM MPOMBIILICHHBIH
camomnucel] ¢ 0yMa>KHOM JICHTOH.

ABTOpY HE YAaJIOCh MPOBECTH CHCTEMATUYECKUE HCCIIEJOBAHUS CKOPOCTH 3()UPHOTO BETpa U
OLICHUTH €r0 BeNMYUHY. TeM He MeHee, CyTOUHbIe OTKJIOHEHHS JIa3epPHOTO JIydya HUMEIU MECTo,
CJIEI0OBATENbHO, MOXXHO CYHTATh MOATBEP)KACHHOW BO3MOKHOCTH HCIIOJIB30BAHUS (DPU3NYECKOTO
s dexTa OTKIOHEHHS Ja3epHOTro JIyda o] BO3/IeiicTBUEM I(DUPHBIX TOTOKOB.

OnbIT J[0B:KEHKO

Onucanue yctaHoBKM A.JIOBKEHKO 10O MPOBEPKE MPHUHILIMIIA OTHOCUTEIBHOCTH DWHINTEHHA
MO>XHO HalTH B ero ctathe Ha caitre STL [3] (Hayano uuTaThl):

«CxeMa ombITa BecbMa IpocTa — Jyd cBeTa (OT JIFOOOr0 MCTOYHMKA Ha Bpallaroliencs
mwiargopme), Hanpasisiercs BJIOJIb nBuxkenust 3emin U (UKCHPYETCSl MECTO €ro IMOMNaJaHusl.
3arem miardopma nosopaunBaeTcss Ha 90° U BBISACHSETCS, — HACKOJBKO CMECTHIIACH TOYKA €r0
MIOTIA/IaHUsI B «MULICHB.

[Tockoabky ckopocth 3emun B 10 000 pa3 MeHbIlIe CKOPOCTH CBETa, TO CMEUICHUE TOYKHU
nonajgaHus iyya Oy/ieT BO CTOJIBKO )K€ pa3 MEHbIIE JUIMHbI Xo/1a Jiy4ya. 1, cobcTBeHHO, Bee!

SIcHO, 4TO JIMHY XOJa JIyda JKelIaTelbHO BBIOMpATh OOJbIIYI0, YTOOBI CMEUIeHHE ObLIO
3aMeTHee. B MoeM oIbITe HCTOYHMKOM CBETa CTAJ «Ia3ep» OT y4eOHOM yKa3Ku, ClIOCOOHBIN 1aBaTh
YeTKOe IATHO Ha ynaneHuu okoJio 100 m.

3nech U janee «Jia3ep», KOTOpPbIA OKa3ajics BCEro — JIMIIb OECKOPITYCHBIM CBETOJUOIOM U
nuH30M nepes HUM. OT ja3epa y HEro TOJIbKO MOHOXPOMAaTHUECKUN KPACHBIM CBET, HE OoJjee Toro.
[ToBopoTHOM MmuaTdopMbl TaKOW MJIMHBI Y MEHS HE ObUIO, HO Hallescs MOAXOASIINA IIKOJIbHBIM
KOpHJO0p, OPMEHTUPOBAHHBIN C BOCTOKA Ha 3amajl, 110 36MHOM Mapaienn» (KOHel| LIUTaThl).

CxeMaTHYHO yCTAaHOBKY 10 NPUBEAEHHBIM OMUCAHUSIM MOKHO IMPEICTaBUTH B CIEIYIOLIEM
BUJIC:
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OeTOHHEIH TIOJI KOPHIOpa
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Puc.3 Cxema sxcnepumenmanvroti yemanosxu A.M.,JJoedicenko ¢ n1azepHoil ykas3kou. Yraska u muuieHs (mempaouviid JUcm,) dHeecmro
3aKpeniienvl Ha nony. [{nuna kopuoopa - ok.60 mempos.

BI/IZ[I/IM, 4YTO YCTAHOBKa SABJELICTCA JABYXKOOPAWMHATHBIM H3MCPUTCICM CKOPOCTU B
a0conroTHOM npocTpaHcTBe. OHAKO «CKAaHUPOBAHHUE) BCEX BO3MOKHBIX HAPABJICHHUH MPUBSA3AHO K
CYTOYHOMY [BH)XEHHUIO 3eMiu. To ecTb, 32 CYTKH H3MEpUTENIbHAas IUIOCKOCTh «yCTaHOBKI
IIPOM3BOAMUT OJAUH 000POT BOKPYT OCH, MapajljiesibHOM ocu BpaieHust 3eMan. Ock BpalieHus: 3eMiu
Obula MmapajijiesibHa IUIOCKOCTH MUIIeHH (M e€ ocu X(), M03TOMy Ha MHUIIEHH JOJDKHBI ObLIM
OTPa3UThCs BCE BO3MOXKHBIE 3HAUEHUS €€ CKOPOCTU B aOCOJIIOTHOM IpocTpaHcTBe. K coxanenuro,
KaueCTBO MCIOJIHCHUA «YCTAHOBKH)» HHU3KOC, II03TOMY IIOJYYUThb HAIJKIAHBIC IIOKa3aHUA
MPaKTUYECKU HEBO3MOXHO. CaM aBTOp MPU3HAET TO (HAYaIo LUTATHI):

«ITosTOMy MOsl IpockOa KO BCeM, KTO HaiiIeT BpeMs M BO3MOXKHOCTb BBITALIUTH B KOPUIOP
Ja3ep W MOBTOPUTH MOW OMNBIT — CIeNaiiTe 3TO MOA MPOTOKOJ, T. €. JOKYMEHTalIbHO. MoXeT co
BPEMCHCEM KOJIMYCCTBO 3TUX OIIBITOB Hepef/'meT B Ka4€CTBO»

«OmnbIT npoBoawics B . OMcke B cepenune aBrycta mecana 2006 roaa, mosTomMy poBHO B
noJsifieHb, koraa CoJjHLE CBETUT € lora, camMa 3emJs JIETUT MOYTH TOYHO C BOCTOKA Ha 3amal.
VimMeHHO B 3TO BpeMs ObLJI BKIIIOUEH «JIa3ep» U 3a(UKCUPOBAHO MECTO MOMAJaHUs €ro IATHA.

Yepe3 6 gacoB 3emisi MOBEpPHYJIach Ha moJjokeHHbe 90°, W NPHUIUIO BPeMsl MPOBEPHTH
BEJIMYMHY CMELICHHUS IATHA cBeTa. [IocKonbKy 3amMepeHHas JUIMHA Kopuaopa paBHsu1ack 60 M, TO
OKHJajach JMHEWHAs BeJIMUMHA cMmelleHus B 6 mMm. Uto m moaTrBepauioch BroJsine! Jlanee, mo
npoulecTBUU emé 6 4acos, MTHO BEPHYJIOCh B IEpBOHAuYajabHOE nosoxkeHue. Emé nanee, emé 6
4acCoB, IIKITHO JBUTAJIOCH B HAIIPpABJIICHUH, IIPOTUBOIIOJIOKHOM IIEPBOMY, IMOCJIC YCT0 K KOHIY CYTOK
CHOBA BEPHYJIOCh Ha «KHEUTpaJIbHOE» MeCTO !

«JIazep» ObLT BechbMa JKECTKO 3aKpeIieH Ha KaeabHOM IOy, «MUILIEHB» TaKKEe KPEIKO
IPUKJIECHA K CTEHE KOPHUAOpa, YIPABICHHE <«J1a3epoM» (BKJ. — BBIKI.) YAJHMHEHO MPOBOJAMHU H
BBIHCCCHO IIoAaJIbII€ OT HETO, YTOOBI HMCKIIFOYHTh MEXaHHUECKHUE BOSHCﬁCTBHﬂ. B IIPOAOJLKECHUE
OTIBITa MOCTOPOHHHKE JIFOAHM OTCYTCTBOBAJIM, TaK YTO YHCTOTA OTbITA ObLIa COOIIO/IEHA BHOJIHE. X0/
Jayda ObUI ¢ 3amaja Ha BOCTOK, HO 3TO TOJBKO IO YHCTO TEXHHYECKMM NPHYMHAM — TaK ObLI
PaCIIOJIOKEH JIECTHUYHBIN MapILl.

Ocranoch YTOYHHTH, YTO OT «HEUTPAIbHOTO TMOJIOKEHHUS» ISITHO CBETa CMENIAIOCh II0
BEPTUKAIH — BEb B 3TOW IUNIOCKOCTH MPOMCXOMIIO BpallleHHe 3eMJIM OTHOCUTENIFHO PACHOJIOKEHUS
3aHMs, C THM COTJIACHTCS JIIOOOH U3 TeX, KTO MOHSI CYTh OTIBITA.

SIcHO, 4TO BBIABHIIACH CKOPOCTH 3eMiin B 30KM/CeK» (KOHEI] LIUTATHI).

PesynpraT skcmepumenTa J[OBKEHKO C JIa3epHOM YKa3KOW MpeACTaBiseT COO0O0M OaMH
TETPAJHBIN JIUCT C HAHECEHHBIMHU HA HETO BPYYHYIO «KOHTYPaMHI» JIa3€pHOTO Jiyda (KpacHOE ISTHO,
JUISL HarJILIHOCTY TIOKA3bIBAOIIEE MISITHO OT JIa3epHOro Jiydya, J00aBIeHO B JaHHOM CTaThe).
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Puc.4 Tempaouwiil mucm ¢ pe3yibmamami 3amepos (KapanoawHsle nomemxu epyunyio) sxcnepumenma A.J{oescenko c nazepHou
ykasxou remom 2006 2ooa.

[Toznuee A.JIoB’)K€HKO MpOBEN €lE OJWH SKCIEPUMEHT, Pe3yJbTaThl KOTOPOTO OH HE
npeacTaBuII (Havyaao UTAThI):

«OnspIT TpeboBal KOHTPOJIbHOM MIPOBEPKHU Ha NPEAMET OTCYTCTBHS TEMIIEPATYPHBIX C/IBUTOB
yacTeil 31anus, 1 4ero (y»Ke B IPYroil MIKoJje), BIOJHE MOIOIIeN KOPUIOP, OpPUECHTUPOBAHHBIN C
ceBepa Ha tor. Jloruka ropopusia 0 TOM, 4TO TEHEPb ISTHO OT «Ia3epa» 3a T€ K€ CYTKU CTAHEeT
JBUTaThCs 10 3uuncy. CMelieHre B10JIb €ro Majlol OCH JTOJDKHO 3aBHCETh €I11€ U OT YIJIa HaKJIOHA
3eMHON OCH K IIJIOCKOCTH €€ OpOuTHI, a BeJIMYMHA UIMHHOM OCH 3JIJIMIICA 3aBUCUT TOJIBKO OT
CKOpPOCTH 3eMJIM M OT JUIMHBI X0J1a JIy4da «Iazepay. CMeleH s 0KU1aIuCh MEHbIINE, YEM B IIEPBOM
OMbITE, IMOCKOJIBKY 3/€Ch JUIMHA Kopuaopa Obula TOJBKO 45 MeTpoB, Ja M 3eMisl ABUrajlach
HECKOJIbKO B MHOM HampaBjeHHH (IIPOIIe] MECSI] OT MEePBOro OMbITa U ObLT YK€ CEHTAOpPH). 31ech
JIy4 UMeEJI XOJ1 C CeBepa Ha 0T M TOXKE M0 YUCTO TEXHUYECKUM IPUIMHAM.

B 1nonHOM COOTBETCTBUM C OXHMIAHUAMM — IISITHO OT <JIa3epa» JBUTAJIOCh MO 3JUIMICY!
VY AMBUTENBHBIM OKa3aJOCh TO, YTO BEJIMYMHA CMEILEHHUS MPEBbICHIIA OXHUIAHUS M BecbMa
3HauuTesnpHO. KoHeuHo, 06a BapuaHTa OnbITa ObUIM JIMIIB KAYECTBEHHBIMH, UX LIEJIBI0 OBLIO TOJBKO
BBUSIBUTH CaMO CMEUIEHHME M IIPOBEPUTHh COOTBETCTBUE €r0 BEJIUYMHBl TEOPETUYECKUM
MPENOoIOKEeHUAM. TOUHBIE 3aMephl BEJIMYHMHBI CABUIOB ISTHA CBETAa TPEOYIOT MpUMEHEHUs Ooee
MOIIHBIX JIa3€pOB M NPOYEro, HO 3TO YK€ HE NPUHIUMNHAIBHO, NOCKOJIBbKY 3(P(eKT BBIABIAETCS
Jla’ke TaKUM IPUMUTUBHBIM «000pPYI0BaHUEM.

Mex 1ty TeM, BTOPOIl BapHUaHT OIbITA MO3BOJIAET BBIIBUHYTH MPEANOJIOKEHHUE, UTO B HEM YIallOCh
OTYaCTH BBISIBUTH M JBIMKeHHE 3emiH (M Bced COJHEUHOW CUCTEMBI), 0 OTHOUICHUIO K LIEHTPY
Hawed [Nanaktuku — Mueunsiii [1yTe. 310 Tak, HOCKOJIBbKY OOJIbIlIEe CMEIIEHHUE MATHA YKa3bIBAET Ha
BBIIBJICHHE CKOPOCTH, BEJIMYMHA KOTOPOH mpeBbimaeT 30 Km/Cex». (KOHEeIl IIUTaThl)

Tem He MeHee, OCHOBBIBASICh JIMIIb HA 3TOM HEYyOeAUTEIbHOM JINCTKE TETPAH, aBTOP AEIAeT
peLInTENbHbIE U JaIeKO UIyL1e BbIBOJBI:

«Tenepb 0 HEKOTOPBIX BBIBOAAX U CIIEACTBUAX U3 ITOTO OMbITA!

4. JluxkBuaupyetcst noHatue VHBapMaHTHOCTH CKOPOCTH CBeTa, MO0 OHO POJIMIOCH U3 «(hakTa»
HEBO3MOKHOCTHU IPEKAE B 3aKPHITOM 3KCIEPUMEHTE BBIABUTH CKOPOCTh 3€MJIM, WIU <«3(UPHBII
BETEPH.

IxcnepumenTsl [lpucraBko

CBou »HKCIEPUMEHThl 1O MPOBEPKE NPHUHIUIA OTHOCUTEIBHOCTH aBTOp CHAJ Ha
BUJICOKAMEPY U BBUIOXKWJ B MHTEPHETE. 3aT€M OH IOIBITAICS 0OCYIUTh CBOU HAEH Ha HECKOJIbKUX
¢dopymax. OnbiTel BecbMa 3¢ dekTHbie U Harsianeie [10, 11, 13]. Ognako Ha dopymax oHM ObUIH
II0JIBEPTHYTHI YHUUTOKAIOIIEH KpUTUKE C (POPMYIMPOBKON BHJIA «3TOr0 HE MOXKeET ObITh» [15, 16].
1o pa3po3HEHHBIM OIIMCAHUSAM MOYKHO COCTABUTH CXEMY IKCIIEPUMEHTAIbHON YCTaHOBKHU:

«McTouHUK M MUIIEHb pacnojokeHsl Ha Opyce 150x150 u paccrosHue Mexay HUMHU 6
MeTpoB. [lepemerienue myya ceeta mo ocu OYn».
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B Hammx nemsx Mbl 4yTh M3MEHHM Ha3HAueHUs OCe KOOpAWHAT, COBMECTHB OCh
pacnpocTpaHeHus Jdy4da ¢ ocbto 0Z.

«McTouHuK M MullleHb pacrojiokeHsl Ha Opyce 150x150x6000 mm. Bpyc yctaHoBieH Ha
004Ky, TOUHEE MEXKIY OpycoM U OOUYKOM pacIoyiokKeH JTUCT (haHephI».

«Cxema ycraHoBkHM mpocta: Ha Opyc 150x150x6000 MM C HOMOUIBIO METaUTMYECKHX
YTOJIKOB TOJIIIMHOM 2 MM KpEIsTCsl HCTOYHUK CBETAa, MUILEHb U PETUCTPUPYIOIIee YCTpoilcTBO. JTa
KOHCTPYKIMSI YCTAHABIMBACTCA Ha METAUIMUECKYI0 OOUKY HaKphITYyI0 JiucToM (anepsl. Ha danepy
KJIaAETCsl TOBOPOTHBIM JTUCK, a Ha Hero Oajka c nmpubopamu. BritouaroTcsi UCTOYHHUK CBETa U
nporpeBaercst 30 muHyT. Brimrouaercst peructpupyroliee yCTpOWCTBO M HAauMHAETCS IHOBOPOT
ycraHoBKH Ha 360 rpaaycos. [loTom auck MeHsieTcst Ha Kycok Opyca, 1 0ajnka U3MEHsET MOJIOKEHUE
1o Beptukanu. KoopauHaTHas ceTka Ha MUILIEHA UMEET wmar 1 Mmm».

Wrak, npeanonaraemas cxema yctaHoBku B.IIpuctaBko umeeT Takoil BUA:

: MHNIEHb
nasep 7

MOBOPOTHas Oamka 6 M

s
L

X
Puc.5 Cxema sxcnepumenmanvroti ycmanosku B.IIpucmaexo. Jlasep u muiiens Jcecmko 3aKpenieHbl Ha 0epegsHHOU NO8OPOMHOU
obaJike.

Ha d¢opymax mnpu oOcyxnenuun cBoux »skcnepuMeHToB B.[lpucraBko He Hamén
CTOPOHHHUKOB, a BCTPETUJI KPUTHKY B BECbMa PE3KUX TOHAX:

«Hy na, tak xe kak Bam mo 3apaBoro cwmbicia. Pa3zbeputech B Hauaie ¢ TEOpHEH,
paccuuTaiiTe yCTaHOBKY, NOKXXHUTE PE3Yy/IbTaThl TEOPETUUECKHE, a 3aTEM U3 OIbITa. Torga MOXHO
pasroBapuBaTh. A Tak OecrnpeaMeTHbIN pa3roBop. XKemnato ycrnexa!»

«A BOT MHE UHTEPECHO, pazzien «JlMCKyCCHOHHbIE TEMbI» ACHCTBUTEIIBHO J0JIKEH SABIATHCS
IUTOLIAJIKOM /7S IyOJIMKALlMU BCEBO3MOXKHBIMU HEAJIEKBATaMU CBOEro Opesia, BbI3BAHHOI'O
HENOHMMAaHHUEM CTaHAapTHBIX BOIPOCOB?»

«B mypraTtopuii, BBUy IIOJIHOI'O HENIPUITHS aBTOPOM 3APABON KPUTUKID)

«A y Bac - nepeBsiHHas Aypa co CKpeKeTOM U ToJYKaMu Bpaiaetcs Ha 6ouke. @u! Huuero,
KpoMme Mycopa, Bel He Hab0Ja)Ii M HaM He MOKa3aIny.

«Haunbonee BeposTHas NpUYMHA «JAaHHBIX» B IIEPBOM SKCIEPUMEHTE - HEJI0CTATOYHAs
AKECTKOCTh KOHCTPYKLIMU. Bo BTOpOM - HarpeB MCTOUHUKA IPU paboTe».

«Ilo-moemy, ypoBenb «Hucnposeprareneii CTO» katactpoduyecku nanaer. Panbiie oHu
XOTb TNBITAIUCH OOBSACHUTH ONBIT MaiikelbcoHa Ha OCHOBAaHMM Kjlaccuuecko mexaHuku. Ceiuac
OHM «MEPSIIOT» CAMH HE 3Hasi UTO U OOBABIISIIOT 3TO onipoBepkeHreM CTO».

«Bbl mpoGoBanu  OLEHUTh, Hampumep, 3PQPEKTbl CBs3aHHBIE C TeMIEpaTypHbIM
paciiupeHreM (MCTOYHUK BeJb paboTaeT HENPUPBIBHO MpojonkuTenabHoe Bpems)? HeOosbiioi
[IEPEKOC B UCTOYHHUKE 3a CUET 3TOr0 - U Bbl UMEETE CIBUIM B CAHTUMETPAX 3a CUET PAaCCTOSHUSA JI0
MUIIEHW».

«Mo# npyr ucmojnp3oBai BIO-kKamepy Jiyd Obul B TpyOe, MHAauYe €ro «cayBajio» TpyoOa
[I0JIBELIMBAJIACh BEPTUKAIBbHO. UTO- TO MOMEpSTh MOXHO OBLIO TOJIBKO HOYBIO, PO IMPOXOJE
110€3/1a B KUJIOMETPE OT TOTO MECTa BCE ILJISICATION.

ITocmoTpuM, uTO e BCE-Taku «Hamepus» [IpucTaBko Ha CBOel yCTaHOBKE.

@OuibM, KOTOpBIM yCJIOBHO Ha30oBEM «19 wurosis», NOKa3plBaeT BpallleHHUE YCTAHOBKHM B
TOPU30HTAJIBHONW IIOCKOCTH Ha 360 rpamycoB. B 3TOM ombITe aBTOp 3aperucTpUpOBal
MHOTOKpPATHbIE OTKJIOHEHMs Jyda Jla3epa OT I€pBOHAYAIBHOTO IIOJIOXKEHUS IPU IIOBOPOTE
ycraHOBKU. C HEOOJIBIIMMU BapUalUsMU BHJIEOKAJAPbl KPaMHUX IOJIOKEHUH YCTAHOBKM HMEIOT
cnenyrommii Bua. Mcxonnoe (mepBoHauyanbHOE) MOJIOKEHHE JIyda U MAKCUMAJIbHOE OTKJIOHEHUE
Jydya  OT  MCXOJHOro  (IEpBOHAYAIBHOIO)  IMOJIOKEHUS  NpU  TOBOPOTE  YCTAaHOBKHU
(mpeanonoxutesbHo) Ha 90 rpamycos:
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Puc.6 Kaopvl uz eudeoxnuna B.Ilpucmaexo 6 sxcnepumenme ¢ nO60OPOMOM NIAMGPOpMbL 60KpYe eepmukaivhoi ocu. Kaopol
omobpansl «Ha 21a30Kk», no ux Homepam. Cuumaem, Ymo OHU COOMBEMCMBYION O8YM NOJOICCHUAM OANKU, OMCMOSUUM OpYe OMm
opyea na 90 epadycos.

[Tpu moBOpOTE YCTAaHOBKH B BEPTUKAJIBHOMN IIOCKOCTH TaK)ke 3a(UKCHPOBAHO OTKJIOHEHHE.
B ¢wunbme, KOTOpbI yciaoBHO Ha30BEM «19 uions MO BEPTHKAIM» MPOU3BOAWIOCH BpalleHHUE
YCT@HOBKH B BEPTUKAJILHON IUIOCKOCTH [0 MOJIOKEHUH «MHUIICHb CHU3Y» U «MHIIEHb CBEPXY» (B
CPEJIHEM, TOPHU30HTAIILHOM IOJIOXKEHHH OAJIKH JIyd COBIAIAET C IEHTPOM MHILEHH):

!

Puc.7 Kaopul uz eudeoxmna B.Ilpucmasko 6 skcnepumenme ¢ nogopomom Hiamgopmvl 60Kpye 2opu3oHmanbhol ocu. Kaopol
OMOOPabl «HA 21A30KY, NO UX KPAUHUM NOJONCEHUSIM (MAKCUMATILHBIM OMKIOHEHUSIM) B6EPXY U GHU3Y.

OTaenbHO CTOSIIMM SKCTIEPHUMEHTOM SBIISIETCS OTIBIT C «JIMHHBIMY JIy4oM Ja3epa (0Kojo 32
METPOB), KOTOPBII CBEAEH K ABYM (OTOKaapam B ABE Pa3JIMUHBIC 1AThI:

Puc.8 @omocnumru B.IIpucmasro 6 sxcnepumennme ¢ HenOOBUNCHLIM JIA3EPOM U MUWLEHBIO, DACHOTIONCEHHBIMU HA PACCMOSHUU OK.32
M Opye om opyea. Kaopet nonyuenvt 7 masu 20 mas.

Kak Buaum, 3a mpuBeAEHHBIA MHTEPBAI BPEMEHH MEXKAY ABYMs HU3MEPEHHAMH, MSATHO OT
Jdyda Jazepa cMecTWwiIoch Ha MumieHu. DoTokaapbl y aBTopa HMeEIOT HasBaHus: «Hawano
HaOmoaeHuit 7 mas B 11 gacoB 45 munym» u «llocnennee nsmepenue 20 mas 12 yacoB 42 MUHYTBD.

YcranoBka [IpucraBko, Kak ¥ ycTaHOBKa J{OBXKEHKO, SBISETCS «IITaHOPAMHOI». DTO 3HAYMT,
YTO OHAa PETHCTPHPYET BEKTOP CKOPOCTH BO BceX HampamieHusx. OgHako B BHAeO(MIBMax
yCTaHOBKA HE MPHUBSA3aHA K ONpeAeIEHHOMY MPOCTPAHCTBEHHOMY HAINpPaBICHHIO, U MO UMEIOINMCS
BUICOKA/IpaM HEBO3MO)KHO OMPEJENUTh TOUKY B ['allakTHUECKOM MPOCTPAHCTBE, KyJa 3Ta CKOPOCTh
HampayieHa. TeM He MeHee, MBI MOKEM JIOCTATOYHO ONPENENEHHO BBIACHUTH CKAJIAPHYIO BEIUYHHY
9T0# ckopocTtu. [lo omybiarkoBaHHBIM KiunaM IIpucTaBko MOKHO MOJTYYHUTh HECKOJBKO 3HAUEHHUH
3TOM CKOPOCTHU M CPABHUTH UX C U3BECTHBIMU 3HAYCHHUSMHU.
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[Tockonpky mpubop IlpucTaBko sBISETCS NAHOPAMHBIM, OH OTpaXKaeT BCE 3HAYCHUS
a0COJIFOTHOM CKOPOCTH TOYKH PAacCIOJIOKCHHUs MpUOOpa B Mpeneinax OJHOTO HuKia (o0opota).
OueBuAHO, YTO TOJIBKO OJHO 3HAYCHHE SBJISAETCS MAKCHMAIBHBIM — 3TO 3HAUCHHE B HAMpaBICHUH
BEKTOpa CKOpocTH. Eciy mpoBecTH JTUHHIO, COSAMHSIOUIYIO LEHTP HCXOMHOTO IOJIOKEHHS Jyda
Ja3epa C €ro LEHTPOM B IOJIOKEHHMH MAaKCHUMAaJIbHOTO OTKJIOHEHHS, MOXKHO MOJYYUThH JIHHHIO
(BEKTOp), BIOJH KOTOPOIl IBHIKETCS TOYKA Pa3MELICHHs YCTAaHOBKH, W B IpenesaX JOCTYHMHOM
TOYHOCTH H3MEpPEHHSI ONpelesuTh €€ aOCOMOTHYI CKOpocTh. OTKJIOHEHHE Jyda Jiazepa Ha
BUJICOKAJ[paxX COCTAaBJISIET B CPEIHEM OKOJIO 3-4 MM IpM BpallleHUU NpuOOpa B rOPU3OHTAIbHOMN
miockoctu. OTHOLIEHUE CMEILEHHUs TISITHA K JJIMHE Jiyda (0koJjio 6 MeTpoB) coctaBisier 1500-2000.
N3 »T1oro momywyaem aOCOJIOTHYH CKOpocTh mopsaka 150-200 km/cex. D10 3HaAueHUE
NpUOJIM3UTEIHLHO COBIAIACT C U3BECTHBIMU CKOPOCTSIMU JBIKEHHS TOYKU HA TOBEPXHOCTH 3€MJIH B
rajJJakTH4eCKOM NpOoCTpaHcTBE. V3BECTHO, YTO CKOpPOCTH JII0OON TOUKM Ha IMOBEPXHOCTH 3€MIIU
UMeeT TPH COCTABIISAIOUINE: CKOPOCTh BAOJH MOBEPXHOCTH 3€MJIM 3a CUET CYTOYHOIO BpaIICHUS,
OpOUTANIBHYIO CKOPOCTh 3€MIIM M CKOPOCTh COJTHEYHON CHCTEMbI B FaJIAKTUUECKOM IIPOCTPAHCTBE.
[Tocnequsist M3 TUX CKOPOCTEH MO pa3HBIM JaHHBIM MMeeT 3HaueHue B mpejnenax 200 - 600 km/cex.
[Tockonpky yctanoBka [IpucTaBko maHopamHasi, OHa B 00s3aTENbHOM MOPSAIKE JOJDKHA ObLia
3a)MKCUPOBATh MaKCHMaJbHOE 3HAYCHHE pE3yJIbTUPYIOIIEH CKOPOCTH IBW)KEHHSA, TO €CTb eé
3Ha4YeHHUEe JOJDKHO Ob1I0 OBITH Osin3ko Kk 600 — 200 km/cex.

W3mepeHust CKOPOCTH MPH BPALICHUH YCTAHOBKH B BEPTUKAIBHOW IIOCKOCTH JNAIOT JIpyTHe
3HaueHusA. [IoCKOIbKY yCTaHOBKa OJHAa M Ta e, 3HAUeHHS CKOPOCTEH JOJIKHBI OBbITH OJM3KUMH.
Tem He MeHee, BO BTOpPOM cCllydae OTKJIOHEHHE (pa3Max) COCTaBWJIO OKoyio 13 MM, dYTO
COOTBETCTBYEeT cKopocTd 650 KM/cek. MOKHO MpPEANONIOKHUTh, YTO 3aBHILICHHOE 3HAUYCHHE
CKOpPOCTH (IO OTHOILIEHHWIO K NEPBOMY M3MEPEHMIO) BbI3BaHO BIMsSHHEM nporuba Oanku. Korma
Ja3ep ¢ MCTOYHUKOM IUTaHUS OKa3bIBaIOTCS BHU3Y (MHILEHb Ha (oHE HeOa), TO, BCIEACTBHE MX
KOHCOJIFHOTO 3aKpeIuleHHs, Jyd Jasepa «3agupaercs» BBepx (Hax Oankoii), dYto maéT
JONOJHUTEIFHOE OTKJIOHEHHE K BEpXHEMYy Kpaio MumeHu. Hao0opoT, Korja MHIIEHb BHHU3Y, a
Ja3ep CBEpXY, JIyd Jiazepa «[IpuUrudaetcs» K Oayke, yTo JaéT JOMOJHUTEIHHOE OTKIOHEHHE yXKe K
HIDKHEMY Kpato MunieHd. Kak Buaum, nomydeH 3-4-x KpaTHbIM pa3Opoc ABYX BUJOB M3MEpPEHUH,
YTO HE BXOJUT HU B KAKHE PAMKU TOYHOCTH.

B Tperbem wu3mepenun (32-x METpOBBIM 3amep) 3apUKCHPOBAHO OTKJIOHEHHE
NPUOIM3UTEIHLHO 16 MM, YTO COOTBETCTBYET a0COIIOTHOM CKOpocTH 150 KM/Cek.

Hackonpko pe3ynpTarbl ONBITOB [IpHCTaBKO JOCTOBEPHBI, MOXHO IPEINOJI0XKHTH,
paccMaTpuBasi U3BECTHBIC JJaHHBIC, TIOJIyYEHHBIE U3 APYTHX HCTOYHHUKOB!

«Connue (u ConHe4Has cHCTeMa) ABUKETCS CO CKOpocThio 20 KM/C B HampaBiIeHUH K
rpanune co3se3auit Jluper u ['epkyneca. OTo OOBACHIETCS MECTHBIM JBM)KEHHEM BHYTPHU
OnmKalIMX 3Be3/1. JTa TOUKa Ha3bIBaeTCsl arneKkcoM JBkeHus CoHIay.

«Connue nsmwxercs k AIIEKCY — npubnusutensHo k 3Be3ne BEI'A co ckopocthio 20
km\cek. Commkaemcs ¢ Beroii co ckopocThio 14 KM\CEK, T.K. OHA TOXKE JIBHIKETCS»

«ConHeuHasi cUCTeMa y4acTBYeT BO BPALICHMH BOKPYT LEHTpa ['aJakTHKH CO CKOPOCTBHIO
okoJ10 220 kM/c. DTO IBMKEHHUE IPOUCXOIUT B HATIPABICHUH CO3BE3IMs JIebems».

[TpucTaBKkO MNOMYYHI pe3yabTaThl B TPEX Pa3sHOTUIHBIX OHKCIEPHUMEHTAaX: BpalleHHEe
YCTAHOBKM BOKPYI BEPTHKAJIbHON OCH; BpAIlEHHWE YCTAaHOBKH BOKPYT TOPU30HTAIBHOW OCH;
U3MEepeHne OTKJIOHEeHWs Ha jaucTaHuuu 32 wMeTpa. IlepBele ABa OSKCHEpUMEHTA JajH
HECOTJIaCYIOIIMECS pe3yabTaThl: BEIUYMHBI MOJYYCHHBIX CKOPOCTEH B HHUX pa3IH4yaloTcs B
HECKOJIBKO pa3. Takol pa3dpoc SKCIEPUMEHTANBHBIX PE3yJbTAaTOB CIMIIKOM BEJIUK JJIsi TOrO,
YTOOBI clIeaTh XOTh KaKOe-TO 3aKJII0YEHHE Ha UX OCHOBE 00 a0COJIIOTHOM CKOpocTH 3eMiin (BepHee,
TOYKM Ha e€ IMOBEPXHOCTH, B KOTOPOW pa3MelleHa H3MepuTeNbHas ycTaHoBKa lIpucraBko), u
OTIPEICIUTH HAPABJICHUE JIBHKCHHS.

Pe3ynbratel TpeThero skcnepumMeHTa noiaydeHsl 7 mas B 11 gacoB 45 munyT u 20 mas 12
yacoB 42 MuHyThl. Kak BUIUM, AaThl JOCTATOYHO OJM3KH, CIEIOBATENIBHO, MOJIOKEHHE 3eMJIM Ha
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opbuTe M3MEHWJIOCh HEe CHIbHO. Kpome Toro, Bpemsi MpakTHUYECKH COBIAAAET, 3HAYUT, BEKTOPHI
CKOPOCTH B JBYX H3MEPEHUAX HMEIOT OJM3KHE HarpaBieHus (Mo4yTu KosummHeapHsl). [losTomy
Takas OoJbllas pa3HUIA B OTKJIOHEHHUSX (CMEIIEHUSX HAa MHILEHHU) JIA3EPHOIrO Jiyda SBISIETCS
OUYEBHUIHOM OLIHOKOM.

4.«Something is rotten in the State of SR»

[IpuBenéHHubIii BbINIE aHAIU3 TMOKa3bIBAE€T, UYTO €CTh OOCTOSTEILCTBA, IO3BOJISIONINE
ycoMHUTBCSI B UCTUHHOCTH CTO. «Heuncro 4T0-T0 B pEISITUBUCTCKOM KOPOJIEBCTBE» - TAK MOKHO
nepeBecTd  (¢pa3y, BBIBEJECHHYIO B 3arojioBoK. Bompeku NpuUHIUNY OTHOCUTEIBHOCTH
9KCIIEPUMEHTBI PETUCTPUPYIOT KAKYIO-TO CKOPOCTh. MHOrME ucciie0BaTeIM OTBEPratoT MOCTYIAT O
MOCTOSIHCTBE CKOPOCTH cBeTa. HakoHel, KBaHTOBasg MeXaHWKAa MMEET MPU3HAKU MPOTUBOPEUUS C
MPUHIIUIIOM OTHOCUTEJIbHOCTH, TIOCKOJIbKY TIOBEJIEHHE KBAaHTOBBIX YacTHI] B COCTOSIHUU
3aIyTaHHOCTH NMPOTHUBOpEUuT nojoxenusm CTO.

IIpornBopeune mexny kBaHToBoi# Mexanukoii u CTO

B cooTBercTBUM €O CHEUHAIBHON TEOpPUE OTHOCHUTEIBLHOCTH MPENEIbHOW CKOPOCThIO
nepenayd MHGOpPMALMU SIBIIETCS CKOPOCTh cBeTa. Hukakol curHan He MOXKET ObITh MepeiaH OT
OHOr0 O0BEKTa K JApyromy OblcTpee, 4eM cBeTOBOM curHaji. OJHAaKO B KBAaHTOBON MEXaHHKE
HKCIIEPUMEHTAIBHO ObLJIO 3a)MKCHPOBAHO SIBJICHUE, MPOSBIIAIOIIEECS B TOM, YTO COCTOSIHUE OJIHOM
KBaHTOBOM YacTHIIbI Kak Obl epeaéTcst Apyrol KBaHTOBOM YacTHUIlE MPAKTUYECKH MTHOBEHHO, WU
CO CKOPOCTbI0, MHOTOKPATHO IPEBBILIAIONIEN CKOPOCTh CBETA. DTO SIBJIEHUE CBA3aHO C KOJIIAICOM
BOJIHOBOM (DYHKIIMY 3allyTaHHBIX YaCTULl U 0OBIYHO 0003HAaYaeTcs Kak HesloKajabHOCTh. He BnaBasich
B JIeTlId 3TOTO SBJIEHUS, NpUBEAEM BbIBOJ AJieHa ACIEKTa, CAEJaHHBIH UM B pe3yJjbTaTe
9KCIIEPUMEHTOB C TAKUMH YaCTHUIIAMHU:

«Korga msmepenue Ha ¢GoToHE V| caenaHo, (POTOH V,, KOTOPBIA HE MUMEN OINpeesIeHHON
NOJIIpU3ALMS [IEpe] 3TUM MU3MEPEHUEM, IPOEKTUPYETCSI B COCTOSIHUE IMOJIIPU3ALNY, apalielbHOe
pe3yapTaTy HM3MEpEeHHMs Ha Vi. OTO YJIUBUTENIBHO, MOTOMY 4YTO H3MEHEHHE B OIMCAHUE V)
IIPOMCXOAUT MIHOBEHHO, OE30THOCUTENBHO PAacCTOSHUS MEXAY Vi U V2 B MOMEHT IEpBOIO
U3MEPEHUSY.

Jlo HacToslero BpeMeHU He 3aMKCHPOBAHO HAJMYME KaKOro-aubo CUrHaia, ¢ MOMOIIbIO
KOTOpPOTO KBaHTOBbIE YacTULbl OOMeHMBarOTCa HHPopmanuei. Tem He MeHee, sBIIEHUE
3allyTaHHOCTH, HEJIOKAJIbHOCTH MO3BOJIAET B MPUHIMIIE OPraHU30BaTh IIPOBEJICHUE SKCIIEPUMEHTA,
KOTOpBIH  SIBHBIM 0OOpa3oM MOJKET TpaKTOBaThCS Kak JEMOHCTpalus HMH(POPMALMOHHOM
CBEPXCBETOBOH CBS3M MEX]y YaCTUL[AMH, YTO B CBOIO OYepe/b MO3BOJISIET [10KA3aTh CUHXPOHHOCTD
X0/1a 4YacoB, JIBIKYIIUXCS IPYT OTHOCUTENBHO Apyra. ITo 03HayaeT, uto yreepxkaeHue CTO o Tom,
YTO JBUXKYIIIHUECS Yachl OTCTAIOT, MPOTUBOPEYUT ABJICHUIO HEeJIOKambHOCTH [18, 19].

UYrob6b! mokazath 310, paccmoTpuM jaBe MCO, Ha KOTOpBIX B Hpolecce HUX JBHKECHUS
IIPOU3BOAATCA M3MEpPEHHUs MOCTYMAKIUX OT HMCTOYHHMKA S 3amyTaHHbIX (oToHOB. Ilpum 3TOM
pe3yabTaThl U3MEPEHUN 3aHOCATCS HA YCIOBHYIO OyMaXKHYIO JICHTY B TPU KOJIOHKHU:
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Puc.9 Cuenamypul (pyrouvl 6ymacu), Ha KOmMOpuX 0OmMooOpajiceHvl OAHHble OAMYUKO8 U NOKA3AHUA HACO8 C MOYKU 3DEeHUs.
nenoogudichou UCO. Ckopocmu dsudicenuss MCO maxogol, umo memn x00a 0BUINCYUUXCS HACO8 3aMedNAemcsi 6 06a pa3d.

B nepByro KOJOHKY 3amMChIBAaeTCs PE3yabTaT MU3MEPEHUs KaHalla «IUII0C» COOCTBEHHOIO
U3MEpUTENs], BO BTOPYIO KOJIOHKY — Pe3yJIbTaT U3MEPEHUs KaHala «MUHYC», B TPEThIO — [IOKa3aHUs
Taiimepa (dacoB), korga Obwia chenaHa 3anuck. Eciau  (oToH ObUT  3aperucTpupoBaH B
COOTBETCTBYIOLIEM KaHaJe, TO JAETIaeTCs 3alUCh «IUIIOC», €CIM (POTOH HE 3apEeTUCTPUPOBAH B 3TOM
KaHaje (HO 3aperucTpUpOBaH B IIPOTUBOINOJIOKHOM KaHaje), TO 3amucCh «MHHYC». [[ns BTOpoit
KOJIOHKH (BTOpPOTO KaHaia), COOTBETCTBEHHO, HA000poT. To ecTh B Kak/I0#l CTpOKe Bceraa OyneT
IPUCYTCTBOBATh OJAMH 3HAaK IUIIOC M OJUH 3HAK MHUHYC, IOCKOJIBKY (OTOH MOXKET OBbITh
3aperuCTPUPOBAH TOJIBKO B OHOM M3 KaHAJIOB.

B coorBeTcTBUM € KBAHTOBO-MEXAHHYECKMM (OPMAIU3MOM U  HKCHEPUMEHTAIBHO
MOJITBEPKAEHHBIMU CBOMCTBAMHU 3allyTaHHBIX YacTHI] J[B€ 3allUCU: Ha JIeHTe A U Ha jeHTe B Oynyr
3epKajJbHO TOXJIECTBEHHbIMU. TO ecTb HepBOM KOJOHKE Ha JieHTe A OyaeT COOTBETCTBOBATh
TOXKJIECTBEHHO BTOPAasl KOJIOHKA JIEHTHI B, a BTOpOil KOJIOHKE JIEHTHI A — I1epBast KOJIOHKA JIEHTHI B.

A KakoBbl OyZlyT NpU 3TOM 3allUCH B TPEThUX CTOJOLAX JIEHT? DTH MOKa3aHus OyIyT B
TOYHOCTH OJMHAKOBbIMU. IlpuumHoii sBisiercs cummeTpusi cuctembl. C  TOYKM 3pEHUS
HenoaBmxHOW MCO kaxnapiii ¢oToH u3 3anmyranHod napel npuxoaut B MCO A u UCO B
oaHOBpeMeHHO. To ecTh ¢ e€ TOUKHM 3peHHs, Korjaa (OTOH Vi 3aperucTpupoBaH u3Mepurenem I, B
3TOT XK€ CaMblii MOMEHT Oyner 3apeructpupoBaH uzmepureneMm Il u ¢otoH v,. Ilpu sToM s
K100 MOMEHTa BpeMeHM 1o yacaMm HenoJBwkHOU MCO ¢ e€ TOuku 3peHus MOKa3aHWs 4acoB
NCO A u B TtoxnectBenHo paBHbel. CrnemoBarenbHo, B Kaxknoil u3z naByx MHCO Oyner
3aperucTpupoBaH (OTOH, BpeMsi perucTpauun KoToporo mo yacam 3tux MCO Oyzaer ogHUM U TeM
xe. TakuMm 00pa3om, Mbl MPUXOJUM K BBIBOAY, UTO 3alUCH Ha KaXJI0W M3 JeHT A u B Oynyr
CUMMETPUYHO TOXKECTBEHHBI.

Korna nse MCO B KOHEUHOM cueTe COMIyTCs B TOUKE pa3MEIIEHUs] MCTOYHUKA 3allyTaHHbIX
¢$hoToHOB S, OyAyT MOTy4YeHBI JIBE JIEHTHI ¢ 3anmucaiMu A u B. Kak Ob110 moka3aHo BbIIIE, 3TH JIEHTHI
SIBJISIFOTCSI TOKJIECTBEHHBIMU (JIMOO CUMMETPHUYHO, JIMOO MOJHOCTHIO). DTO O3HAYAET, YTO C TOUKH
3penus kaxaoil u3 MCO Obuin mosryyeHbl COOTBETCTBYIOLIME (POTOHBI U3 IIap B OJIHO U TO K€ BpeMs
C TOYKH 3peHus Kaxaoi u3z atux UCO.

Cpazy e Opocaetcsi B riaza kaxyuieecs npotuBopeune ¢ CTO. PaccmoTpum ero cyth ¢
nosuiuu UCO A. Kak BuUAHO M3 JIEHTHI, KaXIblH U3 (OTOHOB MHapbl MOCTyHal B JAaT4UK | ¢
uHTepBaioM B 1 cekyHay. Ho ¢ takum »xe uHtepBaiom BTOpo# (oToH nocrtynan u B MCO B. Ha
NEepBBIN B3IJISI MOKET MOKa3aThCs, YTO TO O3HAYaeT OJuMHaKoBbIM Temmn xona yacoB B UCO A u
NCO B ¢ Touku 3penust UCO A. Opnaxko CTO paér aTomy npocroe o0ObsicHeHue: XoTs yacsl B UCO
B unyr B nBa pasza memsieHHee, HO UM (OTOHBI MPHUOBIBAIOT B HEE B JIBa pasza pexe, MOCKOJIbKY
unTepBansl B MCO B Takxke cokpamiens! B 1Ba pasa. [lockonbky paccrostaus B UCO B ¢ Touku
3perust ICO A ykopoueHbI B JiBa pa3a, TO B MHTEPBAJ MEXAY ABYMS (OTOHAMH MOMeEIaeTcs ABa
otpeska MCO B, uTo cooTBETCTBYET B JBa pasza Oojee penkomy noctymienuto goroHos B MCO B.
Ho nockonbky wacet UCO B ¢ touku 3penus MCO A unyt Takke B JBa pa3a MeJUICHHEE, TO U
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[IOKA3aHUs 4acoB, PUKCUPYIOMIUX NpUObITHE (pOTOHOB, OynyT Takumu ke, kak U B ICO A. To ects,
paBeHCTBO 3anuceil 1eHT A u B 3a1ech popmansHo He npotuBopeunt CTO.

Tenepp paccMOTpUM MOJy4YeHHblE JIEHTBI A U B c pesynpTaramu uU3MepeHHH C y4eTOM
noJiokeHuM kBaHTOBOM MexaHuku. C Touku 3peHuss MCO A B Hell MHTepBall BPEMEHU MEXIY
JMOOBIMHU cOCeTHUMU coOBITUsIMU paBeH 1 cexkynze. [lpu stom Habmonarenu B 3toit MCO 3HaroT,
YTO MTHOBEHHO, Ha JIFOOOM PacCTOSIHUM OT HUX MPOU30ILIN MapHbIe COOBITHSA: PETUCTPALIUS BTOPBIX
¢oroHOB n3 nap. [Ipuuém uMHTEpBAI BpEMEHHU MEX1y 3TUMHU COOBITUSMU BBUY UX MTHOBEHHOCTH
Toxke paBeH 1 cekynne. Habmonarean B UCO B yxe co cBoel Touku 3peHust 3aUKCUpPOBAIHU 10
COOCTBEHHBIM 4YacaM TOT e camblii uHTepBal — | cexkyHny. Ho ¢ Toukum 3penus CTO s
Habmonatens B MCO A uacel B UCO B unyr mennensee B aBa pasa, nostomy untepsai B ICO B
«uautcs» Haodmoaateno B UCO A B 1Ba pasza kopode. M3amepenus ke onpeeseHHO MOKa3bIBaKoT:
uHTepBajbl paBHbl! To ecTh MrHOBeHHO «nepenanHbiin» u3 MCO A B ICO B curnan 3agukcupoain
CUHXpOHHOCTh xoja 4yacoB 3Tux MCO. IlpuuéMm, MCHOIB3ysl CUTHATypy, TO €CTh YHUKAJIbHYIO
HENOBTOPSIOIIYIOCS IOCJIEI0BATEIbHOCTh CUTHAIOB Ha JeHTax A u B wMbl oOHapyxum, 4TO
abCOJIIOTHOE BpPEMS UX PETUCTPALMU B TOYHOCTHU coBmajaeT B ooenx MCO. ITo o3HavaeT, 4To 4achl
stux AByX MCO umayr He TOJBKO CHUHXPOHHO, HO M HET HHUKAKOI'O JIOPEHILIEBA CMEUICHUS HX
noka3anuil. [Ipu nepBUYHON yCTaHOBKE B HOJIb YAaCOB IO KOHTPOJIBHBIM TOYKaM J1abOpaTOpPHOM
NCO noxkazanus yaco 06enx MMCO Obuin paBHBbI.

Benukas TaiiHa cenuaJIbHOH TEOPUH OTHOCUTEIbHOCTH

CrienuasibHasi TeOpHUsl OTHOCUTEIBLHOCTH — 3TO CTPOMHAsI, 3aKOHYEHHAs! CUCTEMa, B KOTOpPOH
HEeT HUKAKHX BOINPOCOB, TPEOYIOIIMX PEIIEHUs], pacCMOTpeHusi, ocMmbicieHus. Ho 31o, Tak ckas3arts,
U3HYTPHU TEOPUHU, TIOCTIE TOTO, KaK Mbl COIJIACUIIMCH € €€ 0a30BbIMU IPUHLIUIIAMY, PUHSIINA allpUOpU
e€ noctynarbl. OJIHaKO, 37paBblil CMBICI U 3JIEMEHTApHAs JIOTUKA HE MOTYT NPUHSTH 3a UCTUHY CaM
npuHuun. Hu CTO, HM (u3uKM, HM MaTeMaTHKM HE JAal0T HUKAKOIO OIMCAHUs MeXaHH3Ma
neiictBua Broporo npuHuuna (moctynara) CTO. Kakum o0pa3oM NpOUCXOAMUT SIBIEHHUE, 4YTO
CKOpPOCTb CBETA HE 3aBUCUT OT CKOPOCTHU UCTOYHHKA?

CoOcTBEHHO, IMOYEMY CKOpPOCTb CBETa KOHCTAHTa, MPEACTaBUTh HECIO0XHO. EE Moxer
OTIpe/IEIIATh COOTBETCTBYIOIIME CBOWMCTBa MaTepuu (aHaiora 3Qupa), MEepBOOCHOBBI, KOTOpas
(dbopmupyeT Bc€ cyliiee: BeecTBo, GU3NIecKuid BakyyM, NoJid U Ipodee. DTa MepBOOCHOBA MOXKET
o0nazaTh HEKOTOPOM HWHEpUMEed NpH Mmepefadye CBOMX JjAepopManuid, MPOSBISIOMIMUXCS Kak
JBW)KEHHWE MaTepuu, u3iaydeHuid, nosiedl. IloaTomMy wucnymieHHsli (OTOH B jAanbHeleM
B3aMMOJICUCTBYET TOJIBKO CO CPENIOi, KoTopas He Ja€T eMy pa3orHaThCs Bbllle cKopocTH cBeTa. Ho
3TO HE OOBSICHAET MOCTOSAHCTBA CKOPOCTH B o0meM cirydae, Bo Bcex MCO. To ecTh mposiBieHUs
IPUHLMIIA JIOTHMYHBL, a caM HpUHUMO — HeT. PaccMoTpuMm mpucTanbHee 3TO MPOTUBOpPEYHE B
MBICJIEHHOM 3KCIIEpUMEHTE Ha MpUMepe MoBesieHus: GoToHa B HekoTopoi enuHctBeHHOM CO [17].

B ncxoaHoOM cocTosiHMM cMcTeMa HEemnmoABM)XHA (YCJIOBHBIN MOKOM), U (POTOH MPEOJ10JIeBACT
uHTepBan L 3a Bpems t. YcioBHas HENOABWKHOCTb O3HAuaeT JIMLIb TO, YTO Mbl HE 3HAeM
npensicroputo 31oi MCO, pasronsiack 1M oHa panee. IlosToMy 31ech Mbl IPUHUMAeM Ha Bepy
npuHuun pasHonpasus Becex MCO.

L
qJOTOH MHIIEHB
9 = ©
7. 77

Puc.10 Cxema ycnoeno nenodsudcnoi UCO. [Juuna niamgpopmur - L. Domon npeodonesaem 5mo paccmosnue (om Hayaia
naamegopmvl 00 MuuleHu) 3a 6pems t.

Pasronum UCO no uexkotopoit ckopoctu v. To, uto tenepr MCO HaxoauTcs B ABHKEHHH,
HaM M3BECTHO JIOCTOBEPHO, BEAb Mbl CaMU TMpUIATH €H OTYy CKOPOCTb, KOTOPYIO TIpH
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HE00XO0JUMOCTH MOXHO TOYHO BBIYMCIUTH. Bompoc (¢ 10cTaTouHO 04EBUIHBIM OTBETOM) O TOM, IO
OTHOUICHHUIO K YEMY 3Ta CKOPOCTb, [I0Ka OCTABUM 0€3 pacCMOTPEHUs, HAC UHTEPECYET TOIBKO (PaKT
TOr0, YTO CKOPOCTHOM pexuM Obl1 u3MeHEH. B 310i, Teneps yxe asmwxkyeiics UCO, Tot xe GoToH
IpoJieTaeT TaKoH ke oTpe3ok L 3a Takoe ke Bpems t.

L r
i V0 qu?H MHDICHB
Vv
= =t

Puc.11 Cxema osuacywetics UCO (Osueamenv nokaszau 0ns HaisoHocmu). [nuna niamgopmol 01 6Hympenne2o Haodaooamens L®
= L. @omon npeodonesaem 3mo paccmosinue (Om Havaia niamgopmul 00 MuuieHi) 3a 6pemsi 1.

DTO HACTOpaXMBaeT, BEb HaM OINpPEICICHHO M3BECTHO, YTO MHIICHb (JaJbHAS TOYKa
oTpe3ka L) or ¢oroHa ymamsercs, MOCKOJbKY y He€ ecTb COOCTBEHHas CKOpPOCTh yOeraHusi OT
¢otona. JInbo mcToyHMK (OTOHA MpUIAT €My AOMOJIHHUTEILHYI0 CKOPOCTh... YTO HEBO3MOXKHO,
MIOCKOJIbKY HaOJIIOZIEHMsI CIpaBeUIMBbI JUJIs Jr000oro QoroHa: ot HenoxaswkHoro (B stoi MCO)
WMCTOYHMKA, YHaustoulerocss (Haxopmsmerocss B panee HenoiswxkHo MCO) u morosrouiero
HMCTOYHUKOB, JH00... oTpe3ok (u Bca MCO) cokparuncs abcomoTtHo? [lomuepkuéM 3TO
00CTOsITEIBCTBO: COKPATHIICS HE 10 OTHOLIEHUIO Kakoi-To apyroit UCO, a MMEHHO MeXaHUYECKH,
Kak OObI4Has mpykuHa. A 3To mpoTuBopedue c¢ Teopueil. Torma mo kakol npu4MHE OCTANOCh
HEU3MEHHBIM BpeMs (poTOHa B ImyTH?

B oroit mBmwxkymieiica MCO nHaOmonatenb MNO-MPEKHEMY CUMTAET, YTO JUIMHA OTpe3Ka
HeusMeHHa (uto npososriamaeT U CTO), u Bpems 1BIKEHUs. (OTOHA TOUHO TAKOE XKE, YTO U B TOM
ciayvae, korga MCO Obuta HemoaBuxkHa. [[ns HaOmromaresnss HUYEro HE M3MEHUIIOCh. MHUIlleHb
ynansiercs ot gorousitomero e€ ¢orona. Ho BpemMs u juymMHa — HE M3MEHMIUCh. MBI MOXeM
pazornars 3ty MCO emé€ Oosbiie (pUKCUpys pasroH MO YCKOPEHUIO0) — PE3yJbTaT OCTaHETCS
HEM3MEHHBIM: BpeMs B IIyTH W MYTh U HaOMOgaTess He U3MEHSIOTCA. ENMHCTBEHHBIM BHEIIHUM
(o6umm) oowvexToM it MCO u potoHa siBIsieTCS OKpYsKarollee NpoCTPAHCTBO, B KOTOPOM OHHU 00a
JBIDKYTCS, €CJIM HE CUMTATh Ta3bl OT PEAKTUBHOIO ABHIATENs, C MOMOINBI0 KoToporo Hama MCO
pasronsetcs. Bce Bonpockl CHUMAeT MOCTYJAT: AUPEKTUBHO MPUHUMAETCS, YTO CKOPOCTH (OTOHA
BHyTpH mob6oit MCO oxna u ta ke — c. Kak 310 obecnieunBaeTcst (B OMUCATEIbHOM CMBICTIE), HE
yrounsiercs. Kak B ¢punocoduu 31ech BO3HUKAET «OCHOBHOM BOMPOCY». B 3aBUCMMOCTH OT OTBETa Ha
HEro wuccieaoBarenb OyAeT JMOO pPeIITUBUCTOM, JHOO KiacCHuecKuM (Qu3ukoM. Mbl 1160
IpPUHUMAaeM Ha Bepy HOCTYJaT PeITHBHU3MA, U BCE HESICHOCTU MCYE3al0T, THOO OTBEPraeM €ro,
HACTOPOKEHHO HaOJIOaeM JIOTMYecKoe MpoTuBOopeure. HuKakux m0Ka3aTeNbCTB TOCTYNAT He
TpeOyeT — TOJIbKO Bepa.

B cootBerctBun ¢ nocrynarom: eciu MCO nBmwxketcs, To GOTOH mepecekaeT €€ 3a TO ke
BpEMsl, UTO M B HETIOJIBUKHOM COCTOSTHUU. B 3TOM BUAMTCSI IPOTUBOPEUHUE CO 3/IPABBIM CMBICIIOM H
norukoil. JlelcTButensHo, mumieHb B jBuxkyuieiics MCO yOeraer oT ¢oToHa, HO OH BCE-TAaKu
JOTOHSIET e€ 3a TO e caMoe BpeMsl, YTO U /10 pa3roHa mumeHu. Ho xak 31o Bo3moxkHO? He abcypa
mu 310? C maremarnyeckod Touku 3peHuss CTO, kak ObUIO OTMEYEHO, HENMPOTUBOPEUYMBA, M
HUKAaKMX MPETEeH3UH K Hel HeT U ObITb He MOXeT. MoxeT ObITh npobisiema ¢ (HU3NIECKON TOUKH
3penusi? [IpaBomepHo nu CTO «HakmanpIBaeTCs» Ha peabHOCTH? B 0JHOM M3 MOCTYNATOB TaK U
TOBOPUTCS: BCE 3aKOHBI (Pu3uku oauHakoBbl Bo Bcex MCO. Ecam ymnpoctuth, TO 3TO B MEPBYIO
o4epenb CKa3aHO B OTHOLICHHMH cKopocTu cBeTa. To ects Bo Bcex MCO ckopocTh cBeTa ofHA U Ta
xe. OOpailiaeM Ha 3TO BHUMaHUE: NOCMYAUPYemcs, 4T0 CKOPOCTh CBETa OJHA W Ta ke B JO0OM
HNCO. To ecrtb mpoTuBOpedHe CO 3APaBbIM CMBICIOM 3anodiceHo B moctynate. IIpotuBopeune
[IOCTYJIUPOBAaHO, MO3ToMy B Qu3uueckoi wuHrepnpetanuu CTO nporuBopeuust Her! Mbel
IIPUHUMaeM, 4TO He3aBUCUMO OT ckopocTH aBuxkeHust MCO ¢oToH npeogosneer e€ 3a 0OJHO U TO XKe
BpeMs. MBI 3TO NpUHUMAaeM H3HadaJbHO, 0€370Ka3aTeNbHO, MOCTYISTUBHO KaK UCTHHY, TOITOMY
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HUKAaKME YTBEPXKAECHHUS O TOM, 4YTO (POTOH JBHUXKETCS TaKUM IPOTHBOPEUYUBBIM, HEJIOTMYHBIM
oOpa3oM, He UMEIOT OocHOBaHUM. Henoruyen, npoTuBopeyus, napajoKcalieH, HUKEM He OOBsCHEH
nocmynam, HO HUKaK He ero Mnocijeayrouiee NpUMEeHEHUe, aHaIu3, UCCIIEIOBaHME.

[losTroMy OCHOBHas 1LieJb NPU KPUTUKE pENATUBU3MA - J0OKa3aTb, 4TO HOCTyJaT 00
WHBApUAHTHOCTU CKOPOCTHU CBETa HE HMEET OTHOIIEHUS K peajabHOCTH. VHaue Bce BBIBOJbI,
OCHOBAHHbBIE Ha 3TOM IOCTYJaTe, HE MOTYT IPHU3HaBaThCs NpoTUBOpeurneM. OHU eCTh JIOTUYHOE,
3/IpaBOMBICIIAIIEE CJIEJCTBUE IOCTYyJaTa, 3aKOHOMEpHoe ero cieicTBue. CMBICIH HMEET TOJIBKO
KpUTHKa TocTynara. Jlumbe o00CHOBaHME aOCypIHOCTH TOCTYJIAaTa MOXET CHeJaTh a0CypIHBIMU
CJIEJICTBHSI U3 HEro: Kak 3TO (POTOH yMyJpsieTcsl JOTHATh yOerarollyo MUIIEHb, HE 3aTPaTUB Ha 3TO
HUKAKOI'0 JIONOJIHUTEIbHOro BpeMeHu! Tosbko B 3TOM ciiydae MPOTUBOpPEUHE 3PABOMY CMBICIY U
JIOTHKE MOTYT CTaTh AEHCTBUTEIbHBIMU IPOTUBOPEUHSIMH.

31ech HaM He YJaloCh JIOTMYECKH, Oe3 NMPOTUBOPEYMs] CO 3ApaBbIM CMBICJIOM OIHUCATh
MEXaHHM3M COXPaHEHHsI CKOPOCTHU CBeTa B HemoABmKHOM/ nBrxkymieiics MCO. Het Takoro onucanus
u B CTO. He sicHbI He TONBKO NPUYMHA, HO JaXe CaMO 3JIEMEHTAapHOE BHEILIHEE ONMCaHUE, KaK
CKOpOCTb CBETa YyMYApSETCS IpU pa3rOHE CUCTeMbl oOcTaTbcsd HeuzMeHHOW? Kak omnucarhb
nHBapuaHTHOCTH ckopocTH cBeTa? KAK »to Beirsinnt? Takoii BoT nmpoctensbkuit Borpoc: KAK? Ho
10 siByigeTcss Benukod TalHOW crnenuanbHOM TEOPUM OTHOCHUTENIBHOCTH, KOTOpas HaAEKHO
crpsiTaja ero B IOCTyJarT.

S.l'anakTu4eckuii MIAHOPAMHBIH CIIUAOMETP

PaccMoTpeHHblEe  BbIIIE SKCIEPUMEHTHl IO IPOBEPKE MPHUHIMIIA OTHOCUTEIIBHOCTU
[IOKA3bIBalOT OTKJIOHEHUS OT HEro, JM0o, Kak MMHHUMYM, BCEJISIOT HAAEXKAbl OOHApYXUTh TaKoe
OoTKJIOHeHHe. [JaBHbIMM mpoOsieMaMu  MOJOOHBIX SKCHEPUMEHTOB  SBIISIOTCSI HUYEM He
MOJIKPEIUIEHHBIN CKETCUC («MaJlo JIM Y€BO Bbl TaMa HaMEPWIN») U Ipy0O0 BBINOIHEHHbIE U3MEPEHUS
(M3rOTOBJIEHHAsI «HA KOJIEHKE» YCTAaHOBKA, OTCYTCTBHE MAacCHBa pE3yJbTaTOB H3MEPEHMH,
IIPOBEJCHHBIX B pa3HOE BpeMs U B pa3HbIX MeCTax, MPOTOKOJIOB, JOKYMEHTALUHU, CIa0bIi aHamu3
3TUX pe3yiabTaTOB U TOMy noaoOHoe). Hakownen, ckynHas mHpopmanus o pesyibraTaxX. OmnbIThI
MapuHoBa XOTh KaK-TO YIIOMHHAIOTCS B MHTEpHETE, a onbIThl JloBkeHko, IlITeipkoBa, [IpucraBko
W3BECTHBl JIMIIb MajoMy Kpyry Jrojed. OMbITbl 3TH, NOXKalyil, €JUHCTBEHHOE pealbHOe
HalpaBJieHUe B Jiesie npoBepku cooTBeTcTBUA MareMatuku CTO ¢usznueckomy mupy. [lpu stom,
UMEIoIIMecs B HallM JHU TEXHUYECKHE CPEJCTBA MO3BOJSIOT CKOHCTPYHUPOBATh YCTAHOBKY THIIA
ycraHoBoK IlpucrtaBko-/loBkeHKO, HO B KOMIAKTHOM Buze. Takoi mnpubGop Mbl Ha30BEM
rajaktnieckuMm naHopamubiM cnupomerpoMm (I'TIC). Hasanuwe otpaxkaer ToT akr, uTO
pe3yapTaTOM H3MEpPEHUl ATUM HpUOOpPOM  SIBISETCS BEKTOP CKOPOCTH B  aOCOJIIOTHOM
rajJJakTH4eCKOM IMpocTpaHcTBe. HamoMHUMM, 4TO OCHOBHBIM HEIOCTATKOM PACCMOTPEHHBIX BBILIE
YCTAaHOBOK SIBJIIETCSl OTMPEAEIICHHOE HEeYA0OCTBO perucrpanuu (cOopa) pe3ysbTaToB U3MEpPEHUS U
ux nocuenyromas obpaborka. Ho B 3THX yCTaHOBKax 3aJl0KE€Hbl NEPCIEKTUBHBIE MPUHIUIILI,
KOTOpbIE MO’KHO BOCIPOM3BECTH U B TaJaKTUYECKOM MaHopaMHOM crnupometpe. Chopmynupyem
3TH MNPUHLMIBI Ha IpuMepe ycTaHOBKHM IIpuctaBko (uMmeronied 3aMeTHOE MPUHLMIINAIBHOE
CXOJICTBO C YCTaHOBKOM [|0BXXEHKO).

[lo cnoxuBmIelcs TpaguuuKM HCcleayeMbld NpubopoM napameTp OyaeM HasblBaTh
«3(QUpPHBIM BETPOM». BEKTOp V CKOpPOCTH 3(pHPHOIrO BETPa, OUEBUAHO, HAMIPABJIEH IPOTHUBOIIOJIOXKHO
BEKTOPY CKOPOCTHU JABHIKYILEHCS CUCTEMBI.

v
azep S MaTpHIa T

l'LT[aT(l)OpMa I M

X
Puc.12 Cxema eanakmuueckozo NAHOPAMHO20 chnudomempa. Jlasep u mampuya Hecmro 3aKpenjieHbvl Ha niamgopme, KOmMopas
3aKpLIMa KOXHCYXOM OJIA 3auumul Om 6IUAHUA BHeuHell cpeobl.
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N3mepurens MOKeT NpeACcTaBiIsTh cCO00H, Hanpumep, matdopmy uinHou 1 metp. Ha ogHOM KOHIIE
1aTopMbl 3aKpeIyieH ja3ep, Ha JPYroM — CBETOUYBCTBUTENIbHAS MAaTpUILa, HAIIpUMEp, Takasi, Kak
B WEB-kamepax. Jlyu or na3zepa ¢okKycHpyeTcsi Ha MaTpuile, JIS 4Yero OH JOJKCH OBITh
JOCTaTOYHO OCTPBIM, UYTOOBI ISITHO HA MOBEPXHOCTH MAaTpHUIbl ObUIO KOHTPAacTHBIM. Bes cucrema
MIOMEIAeTCsl B KOPOO JUIs 3alUThl OT IOCTOPOHHEIO CBETA, IBM)KEHUS BO3AYyXa U T.II.

Ha3zoBém n3mepuTenbHON MIOCKOCTHIO IprUOopa miaockocTh MuleHH X0y, TO €CTh IIIOCKOCTh
9KpaHa, Ha KOTOPBIM MomajaaeT, mpoerupyeTcs Jyd w ja3epa. ITOT JIyd MOKET HOIAaCTh B JIOOYIO
TOYKY MHIICHH B 3aBHUCHMOCTH OT HampaBjieHUs S(QUPHOrO BeTpa (HAMpPaBJICHHUS J(BUKECHUS
CUCTEMBI B 3(pupe), 103ToMy NpUOOp SABJISIETCS NAaHOPAMHBIM, KpYToBbIM. JInHuI0 Z0, NpoXxoasuryto
yepe3 LIEHTPbl MUIIEHU U Ja3epa, Ha30BEM (riaaBHOM) ockto mpubopa. Ock X0 Ha30BEM (TIaBHOM)
U3MEPUTENHHON OChI0. B MCXOIHOM COCTOSHMM JIy4 Jia3epa HampaBieH BIOJb ocH mpubopa. Ha
MUIIEHU 0TOOpa)xaroTcsl B «paJapHOM» BUJE BCE BEJIMYUHBI CKOPOCTEH Ipubopa B IPOCTPAHCTBE
(a¢upHoro Betpa). Ha camom zenie Ha MUIIEHH OTOOPaXKArOTCSl BEJIMUUHBI OTKJIOHEHUH JIa3€pPHOTO
Jy4ya - OTPE3KHM OT ILIEHTpa MHUIIEHM A0 ISITHA, KOTOPbIE NPUHUMAIOTCA PABHBIMHU IPOEKIMU
CKOPOCTH Ha IUIOCKOCTh MHIIEHH C TOYHOCTBIO J0 IIOCTOSHHOrO MHoXxwutens. llpu nanune
mwiargopmel (dyda) 1 MeTp OKpAaeMOoe MaKCUMalbHOE W MHUHUMAIBHOE OTKJIOHEHHE Jiydya
(monoBMHA pa3mMaxa) J0JHDKHO COCTaBUTH (MPUKHUIOYHO):

Xmax = 1000 *200 /300 000 = 0,67 mm,
Xmin = 1000 * 30 /300 000 = 0,1 mm,
re:
1000 — nyinHa nIaTopmMbl, MM
200 — MakcUMaJIbHas 0XKKaeMasi CKOPOCTh 3eMJTH B TPOCTPAHCTBE (TaTaKTHUECKas ), KM/CEK
30 — MUHUMaNbHAS 0XKHAaeMasi CKOPOCTh 3eMIIU B TPOCTPAHCTBE (OpOUTANBHAS ), KM/CEK
300 000 — ckopocTh cBETa, KM/CEK

CBeTOuyBCTBUTEbHAS MaTpulla HMeeT pasmepsl 1/6" - 1/3" MM ¢ 4YucioM mNUKcenei
320x240, 1280x960 u 6onee, uro coctamiseT nopsaka 100 Touyek Ha MUJUTMMETP U IMO3BOJIAET
0XKUJAaTb JOCTATOYHO BBICOKYIO TOYHOCTDH I/ISMCPCHI/If/'I.

«PanmapHoe» otobpaxkeHue obpaszyercsi (pucyercs) perucrparopom (JIydom Jazepa) Jiubo B
mpoliecce BpallleHus npudopa BOKpyr, Hampumep, ocu y0 (ObicTpoe TOJydeHHE TPACKTOPHUH),
KOTOPYIO MO>KHO HasBaTh paboueil ockio mpubopa, 11ub0 B mpoliecce BpallleHus npudopa BMECTE ¢
3emn€il (MeuIeHHOE TIoJydyeHue Tpaektopuu). [lanHopamHbIM mpuOOp SBIAETCS B HEMOIABUKHOM
cocTosiHMU. BpamieHue nemaer ero oObEMHBIM (MPOCTPAaHCTBEHHBIM). B 3TOM ciydae mpubdop
MO3BOJIIET PErHCTPUPOBaTh Bce 0€3 HCKIIOUEHHS HAlpaBJICHUS BEKTOpa JBM)KEHHUS CHCTEMBbI

(a¢upHoro Betpa).

Puc.13 Cxema dsudicenus ayua 6 sxcnepumenme B.IIpucmaeko ¢ noeopomom niameopmul 60Kkpye eepmuxanvHol ocu. JIyy nasepa
00J124CeH OCMABNAMb HA MULUEHU CIPO20 2OPUSOHMATILHYIO TUHUIO.

Lentp Tpaektopuu nyya OyaeT cMelleH OT LeHTpa koopauHar 0 (Kak I[OKa3aHO Ha
PUCYHKE), €CJM HE NPOU3BECTH IOCTHPOBKY (HAacTpoiiky) mnpubopa. it IOCTUPOBKHM MOKHO
IIPUMEHUTh, HaIpUMep, TaKOM crocoO.
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1. Bpamaem npu6op Bokpyr ocu y(0. M3meHsieM HakjoH ja3epa B miockoctu x0z Takum
o0pa3oM (BIpaBo-BJIEBO), YTOOKI LIEHTP TPAEKTOPHUH JIyda COBIMAJ C OCBIO X.

2. Bpamaem npubop Bokpyr ocu x0. M3meHsieM HakjoOH jia3epa B miockoctu y0z Takum
o0pa3oM (BBEpPX-BHU3), YTOOBI LIEHTP TPAEKTOPHH JIyuya COBIAJ C OCBHIO Y.

KOcTpoBKy MOXHO HE MNPOU3BOAUTH, €CJIM LEJIbI0 UCCIEIOBAHUN SBJIACTCS JIMIIb
peructpanus GpakTa OTKJIOHEHHS Tyda.

Ot MNPUHOUIIBL OTYACTU PCAJIM30BaHbl BO BCCX OIMMCAHHBLIX BbINIC YCTAHOBKAX. Ha ux
OCHOBE MOKHO TIPOM3BECTH aHAIU3 pPE3yIbTaTOB, IOJyYeHHBIX Ha ycTaHoBKe B.IIpucrasko.
IlepBoe, 4TO HE COBCEM 3aMETHO, 3TO HAKJIOHHBIN BUJ TpaekTopuu jiyda. [lon Tpackropueil nyda B
ycTaHoBke IIpucTaBKo ciieayeT MOHUMATh TPACKTOPHIO MEepeKpecTs JTUHUN Jla3epa, IeHTp KpecTa
JIa3€pHOTO JIyya. Y CTAHOBKA B HKCHEPUMEHTE COBEPILIAET MOIHbINH 000poT — 360 rpanycos, Ho3TOMY
pa3sMax OTKJIOHEHHH Jiyda sIBIseTCS YABOSHHOM mpoekuueit ckopoct. Crie1oBaTeIbHO, BO-BTOPBIX,
MUHUMAJIBHOE U MaKCUMaJbHOE OTKJIOHEHM Jiydya (TOYHEe, KpailHue TOUKM pa3Maxa TPAeKTOPHM)
JAOJIKHBI pErUCTPHUPOBATHCA B IIPOTHUBOIIOJIOKHBIX IMOJIOKCHUAX MUIICHU, OTCTOAIIHUX APYr OT ApYyra
Ha 180 rpamycoB. Ha kagpax 5T0 mnpocMmaTpuBaeTcs HEAOCTATOYHO dYeTKo. OjHako, eciu
MPENOIOKUTh, YTO JABIDKCHHE HPOHM3BOIUTCS CTPOTO PABHOMEPHO, TO MO HOMEpaM KaapoB
(BpeMeHHM Kajapa) MOXHO CcJieJlaTh BBIBOJ, YTO ATO YCJIOBHE BbINoOJHAETCA. [Ipu BpameHuu
YCTAaHOBKH, BEKTOP CKOPOCTH 3eMJiM B aOCOJIOTHOM MPOCTPAHCTBE PaHO WM MO3IHO OyAeT
napajieNneH IUJIOCKOCTH MHUIIeHH. B-TpeTbux, B 3TOM cllydyae OTKJIOHEHHE Jydya OyneT
MakKCHUMaJIbHBIM. CJ'ICI[OBaTCJH)HO, MOJIOKCHH MHIICHU, COOTBCTCTBYIOLIMC KM, YKa3bIBArOT
HCTUHHOC HAIIPpaBJICHUC JIBWKCHUA 3emiii B MMPOCTPAHCTBE. OI[HaKO, B peE3yjibTaTax OIIbITOB
[TpucTaBko ecTh oYeBHIHAA OMKOKa. B paccMaTpuBaeMbIX yCIOBUSX SKCIIEPUMEHTA JIyd HE MOXKET
OTKJIOHSITbCSA TOJ| YIJIOM K OCsIM KoopAuHAaT. Tpaekropus jyya Hpu BpalleHuu BOKpyr ocu y0
nokHa ObITh mapayuienbHa ocu X0. JleHCTBUTENbHO, TpPU BPALICHUH YCTAHOBKH BOKPYT
BEpTHKAIBbHON ocu y0 MPOEKIHs Vy Ha 3Ty OCh JIFOOOr0 BEKTOPa CKOPOCTHU V B NIPOCTPAHCTBE OyIeT

HeU3MeHHOU. 3MeHsIeTCs TOJIbKO MPOEKIHS Vx Ha 0Ch X0:
A
¥

Puc.14. Cxema, noxasvisaiowas, Kax 6pawaemcs 6eKmop CKOpOCmu 8 cucmeme omcyema niam@opmevl 6 IKchepumenme
B.Ilpucmasko ¢ noeopomom niam@opmul 60Kpy2 8epmukraIbHou ocu. [Ipoexyus 6ekmopa ckopocmu HA OCb 8pAWeHUs umeem
HeusMeHHoe 3HayeHue.

[Ipu BpameHuM H3MEpUTENBHON IUIOCKOCTH S (MUIIEHH) BOKpYr ocu y0 NpoU3BOJIBHBIN
BEKTOP V HMMEET C 3TOM OChK) HEU3MEHHBIH YIroJl, NOCKOJIBKY I TOW OCH M BEKTOpa IpHU
BpallleHuu Hu4ero He usMensercs. CliejoBaTeIbHO, BEKTOP V CBOMM KOHIIOM OIMCBIBAET IIO
OTHOILIEHUIO K INIOCKOCTU X0Z OKPY>KHOCTB T.

Ilenbto SKCHEPUMEHTOB HAa OCHOBE TaJaKTHUECKOTO CIHAOMETpa SBISETCS MOJydeHHE
CJIEIYIOLUX PE3YIbTATOB:
1. Peructpanus xak (akTa omKJIOHEHUA Ja3ePHOTO Jydya. DTOT (HaKT MOKHO TPAaKTOBATH
Kak Hajnu4uue 3(pUpHOTro BeTpa.
2. Peructpauus ¢eauuun oTKIOHEHUs J1a3epHOro ay4a. Oxkuaaercs, YTO MaKCUMaJbHOE U3
3HAYEHUH 3TUX BEJIMUYUH OyAeT UMETh 3HaUEHHE, COOTBETCTBYIOIIEE CKOPOCTH JIBUIKEHUS
3emuin B a0COJIIOTHOM MPOCTpaHCTBE Nopsika 200 Km/cek.
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3. Peructpanysa manpaenenuii MakCUMaabHOTO OTKJIOHEHUH JazepHoro syda. Oxxumaercs,
YTO OJHO W3 HANpaBJIeHHH OyAeT COOTBETCTBOBATH HATPABICHHUIO IBMKEHHS 3eMIIH
(BMecTe ¢ COJIHEUHOW CHCTEMOM) B TallakKTUYECKOM IMPOCTPAHCTBE B CTOPOHY CO3BE3IHS
JleGens.

Bce ot pe3ynbTaThl MOTYT OBITH MOJIyYeHBI B YCIOBHO «3aKPBITOM» MOMEIIEHUH, YTOOBI
UCKJIIOYUTH BO3MOXHOCThb MOJYYECHHS M3 JAPYTUX HCTOYHUKOB HH(pOpMAmMU O CKOPOCTH H
HanpasjeHUM JIBHxkeHUs 3emnd. 1 310 Oyner GeccniopHbIM ONPOBEPKEHUEM YTBEPXKIACHHSA O TOM,
910 «HukakuM QU3MYECKHUM OHKCIEPHUMEHTOM, MpPOBEICHHBIM B HMHEPUUAIBHO JABHKYIIEHCS
7a00paTOpUH, HENNb3sl YCTAHOBUTH CKOPOCTH MOCIEHEH». MeToiuKa SKCTIepUMEeHTa ISl OTy4eHUsI
MIEPEYHCIICHHBIX PE3YJIbTATOB MOXKET COCTOSTH U3 CIEAYIOIINX TAIOB.

1. Koncratanusi cymectBoBaHHus >(PUPHOTO BeTpa, O YEM CBHJACTEIBCTBYET HalHUUe

OTKJIOHEHHS JIy4ya Jla3epa B CleIyIomMX 3Tanax. OTCYTCTBHE OTKJIOHEHHUS OTBEpract
THIIOTE3Y O CYIIECTBOBAHHUHU 3(HUPHOTO BETPA.

2. OmnpezneneHue TMOJHOTO pa3Maxa OTKJIOHeHus iyda. [loBopaumBas mnpuOop BOKpYT
paboueit ocu y0 (BepTuUKalbHas OCb), ONpeNesieM JBa IOJOXKEHUS, B KOTOPBIX
OTKJIOHEHHS JTy4a Jla3epa Mo U3MEpPUTEIbHOM ocu X0 MaKCUMAaJIbHBI.

3. Omnpenenenue CKOpocTH d(UPHOTO BETpa, KOTOpas paBHA CKOPOCTH 3eMJH B
a0CONMIOTHOM  MpocTpaHcTBe. Benumumna e€ ompenensercs KOHCTPYKTUBHBIMH
rnapaMeTpamMyd yCTAaHOBKM M IPONOPLHMOHANbHA BEJIMYMHE OTKJIOHEHUS. «YBJICUCHHE)
s¢upa cuuTaeM oMO0YHOM rUNOTE30M.

4. OmnpeneneHue MIOCKOCTH JABHKEHUS 3eMiIM B aOCOJIOTHOM MpocTpaHCTBe. B cpennem
MIOJIO)KEHUU TNpuobopa (MeXAy HaMJIEHHBIMHU IOJIOKEHUSIMH) BEKTOp CKOPOCTH 3eMJIU
napajieNieH IUIOCKOCTH MHUIIEHH. B 3Toil mimockocTH HaxomuTcs TOYKa, B CTOPOHY
KOTOPOM JBHMXKETCS 3eMIIs.

5. Ormpenenenue HanpasieHUs IBWXKEHHA 3eMiM B aOCOIIOTHOM mpocTpaHcTBe. Eciun
pubOp HACTPOEH (MTPOU3BE/IEHA IOCTUPOBKA), TO KApTUHA U3MEPEHUHN OyJIEeT UMETh BUJI,
Kak TIoka3aHo Ha puc.13. B »3rom ciaydae BekTop 3¢upHOro Berpa Oyner
MPOTIOPLIMOHATIEH BEKTOPY, COSIUHSIONIEMY [IEHTp pucyHka 0 u KpaifHIOI TOUKY JINHUH
OTKJIOHEHHS Jy4a (IpaBee W Ha pUCYHKE).

Hanmuune cBETOUYBCTBHTENBHOW MAaTpUIBl MO3BOJISIET OCHACTUTH YCTAaHOBKY HOYTOYKOM
(HeTOykoM) At oOpaboTku 1MdpoBoi nHpopmanuu. [Ipu 3T0M MOKHO BpYyUHYIO «CKAHHUPOBATH)
MPOCTPAHCTBO, B PEaJbHOM BpPEMEHHU HaOItoJas Ha SKpaHe HAIpaBJCHUE M 3HAYCHUE >(PHUPHOTO
BeTpa. OTy HWHPOPMAIMIO MOXHO OTOOpaaTh, HalmpuMep, B BHAE CBOEOOpa3HOro Komriaca:
Bpallamerocs HeO0cBoa, Ha KOTOPOM MOKa3aHa TOYKa, B KOTOPYIO HAIllpaBlieH BEKTOP JBMKEHUS
3emin.

B kadectBe wu3MepuTens BMecTO IIaTGOPMBI C MAaTpULEH MOXHO HCIOJIb30BaTh
JITMHHOQOKYCHYIO (hOTOKaMepy, «HALEJICHHYI0» Ha KOHTPACTHBIN OOBEKT MIJIM TOYCUHBIH HCTOYHHK
cBeTa. Pasperienne coBpeMeHHOM KaMepbl HACTOJIBKO BBICOKO, YTO TaK)Ke TO3BOJIUT 3a)UKCUPOBATH
CMelIeHre U300paeHusl MoJ IecTBIEM d(PUPHOTO BETpa.

3akioueHne

MosxHO ocrapuBaTh, OTBEpraTh WM 3aMalyuBaTh pe3yibTarel MapunoBa, Toppa-Kosnena,
[IteipkoBa, JloBxkenko, [IpuctaBko. OnHako 0oJiee MpaBUILHBIM SBISAETCS MPOAODKEHHE UX paloT,
THIaTeJIbHAasl UX MPOBEPKA, HOBTOPHbBIE, MHOTOKPATHBIE SKCIIEPUMEHThI. OTCYTCTBUE HACTOMYUBOCTU
B 3TOM BOIIpoOCe, MOXKalyl, Ii1aBHas omMOKa ocHOBHOM Macchl npoTuBHUKOB CTO. M300perenue
BCE HOBBIX U HOBBIX MBICJIEHHBIX ompoBepxxeHuil mamemamuxu CTO OecnepcriektuBHO. Toabko
[IpoIaraHja 3KCIEepUMEHTAIbHONH MeToa0JorMM MapuHoBa MOXKET AaTh OKOHYATEIbHBIH OTBET.
JlomkeH ObIThb YETKO C(OPMYIUPOBAH U IKCHEPUMEHTAIBHO JOKa3aH TE3UC: CYLIECTBYET CIIOCO0
onpenenuts abcomotHoe asuxkeHne MCO. To ects, abcomotHoe neukenue 1 ACO cyuiecTByoT, a
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Bce MCO He paBHOMpaBHbBI, MPUHIMII OTHOCUTEIBHOCTH HeBepeH. Cienom cpasy ke Oyaer
IMOCTABJICH IMOA COMHCHHC NPHUHIUWII 9KBUBAJICHTHOCTH: BCCrAa MOXHO ONPCACIHUTL XapaKTCp CHJI
HWHCPLUUHU — TI'PABUTALIMOHHBIC OHHW WJIW HWHCPUHHUOHHBLIC. Ot YTBCPKJACHUA HCECOBMCECTUMLBI C
pPESITUBU3MOM, a UX MCTUHHOCTh JenaeT omubo4yHoi riaBHyro Konuenuuto CTO —
WHBApUAaHTHOCTh CKOPOCTHM cBeTa. Bmecte ¢ TemM cpenu CTOPOHHHUKOB S(QHUPHBIX KOHIIETIIHMA
MpoCMaTpuBaIOTCs pasHoryiacus (yBiekaemsblil a3¢pup Muiiepa u HeyBliekaeMblil 23¢up MapuHoBa),
YTO CEPHE3HO MOAPHIBACT UX ITO3ULIUU.

P.S.

«...MBl HE MOXEM B TeOpeTHuecKoil ¢usuke oboiitucy 06e3 sdupa, T.e. 06e3 KOHTHHyyMa,
HaJIeJIEHHOTO (PM3MYECKUMHU CBOMCTBaMH, MO0 00IIast TeOpusi OTHOCUTEIbHOCTH, OCHOBHBIX HJIEH
KOTOpO#l (M3MKH, BepoATHO, OyIyT NPUAEPKUBATHCA BCETAAa HCKIIOYACT HETOCPEIACTBEHHOE
TaTbHOACHCTBHE; Kaxaas K€ TeopHs ONM3KOACHCTBHS MpeAnojiaraeT HaJlMdue HENpepbIBHBIX
TIOJIEH, a clieIoBaTeNbHO, CyliecTBOBaHUE Yhupay (1924).

A.DuHmTeiH, «O6 a3¢upe», Cobp. HayuyH. TpyaoB. M.: Hayka, 1. 2, 1966, c. 160.
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Abstract

Many researchers of those wishing to refute special relativity (SR), do not seek to explore

it. Mathematics SR is fundamentally irrefutable. The last possibility to refute SR - it is to try to show
the inconsistency of the mathematical theory of special relativity in real physical world. And in
these attempts should be based on the results of experiments in the style Marinov.
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