Spaceship's engine on the effect of self-acceleration of gravitation
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AHHOTaNUA
Cuuraercs, 4To JJIsi pa3roHa KOCMHUYECKOro KOpalJis 10 OOJIbIIMX, BIUIOTH JI0
CyOCBETOBBIX CKOPOCTEH, HEOOXOIWMBI 3HAUMUTENIbHBIC 3amackl ToOIUIMBa. OHAKO
OTPAaHUYEHHOCTh CKOPOCTH PACIPOCTPAHEHUS TPABUTALIMM TPUBOJIUT K BOZHUKHOBEHUIO
pensaTUBUCTCKOro 3¢ @deKTa rpaBUTAIIMOHHOTO CAMOYCKOPEHHUS, KOT/a MPOTSKCHHBIHN
00BEKT YBEJIMYMBAET CKOPOCTh CBOEIO JBIKCHHS O€3 MPHIOKEHUs] K HEMY BHEITHEH
CHJIBI, TaK Ha3bplBaeMoe, O€30mopHOoe JBMXKeHHe. M HampoTuB, TpaBUTAIMOHHOE
YCKOPEHHE CTAHOBUTCS HEBO3MOXHBIM, €CJIM CKOPOCTh PAaCIpPOCTPAHEHUS TPaBUTALIUU
OeckoHeYHa.

Abstract

The limited speed of propagation of gravitation leads to a relativistic effect of
self-acceleration. The long object increases the speed of its movement without the
application of external force to it, so-called, unsupported motion.
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HUcuesnoBenue CoiHIA

OrpaHnM4eHHOCTh CKOpPOCTH pacnpoCcTpaHEHUs IPaBUTAIMOHHOTO
B3aUMOJICMCTBUSA Kak clieacTBue BToporo nocryinata CTO momKHO MPUBECTH K BEChbMa
JF0OOIIBITHOMY SIBJISHUIO — CAMOYCKOPEHHUIO IBMXKYIIUXCS Tell. be3 kakux-nmibo 3arpar
SHEPTUU WM NPUJIO0KECHUS BHEIIHUX CHJI, B TOM YHCJIE PEAKTHUBHBIX, TEJIO JTOJKHO
YBEJIMYMBATH CBOIO CKOPOCTb.

Kax Bapmant, 310T 3(dekr moxer ObITh, HapuUMEp, OJHONH W3 MPUYHH
aHOMaJIbHOTO YyckopeHus [InonepoB. Ha MOMEHT MOSIBIECHHS 3TOM HAEHM HHUKAKUX
pacuyeToB HE MPOBOAMIIOCH, M KAKUM OKaXETCS Pe3yJIbTaT 3TUX PACy€TOB, HEIACHO.
[ToaTOMy, HauMHasl BBIYMCIICHUS, 1 HE 3HAK0, YBUAWT JIA 3TA CTAThsl CBET WJIM TaK U
OCTAHETCS B HEYAAYHbIX YEepHOBUKaxX. JlaBaiiTe, MpoOBEIEM OTHU BBIYUCICHUS U
MIOCMOTPUM, YTO MPU 3TOM TOJTYUUTCH.

Hauyném wmszmaneka. IlepBoe, ¢ yero, BUAUMO, CIEAYET HA4aThb AHAJIU3, — OTO
U3BECTHBIM (PparMEeHT Hay4HO-TIOMYJSIPHOTO (UJIbMa O TEOPUU OTHOCUTEIBHOCTU
OiHmTeitHa. B gunbme 11 1eMoHCTpaIuu BTOPOTO TMOCTYJIaTa TEOPUU MPUBOIUIICS
TakoOM KpacouHbll »nu3od. YUrto mnpouszonaér, eciau CoJHIE BAPYr MCYE3HET?
YT1Bepxkaaercs, 4yTo 3eMisl «IOYYyBCTBYeT» Hcue3HOBeHHEe (CoJiHIla HE MTHOBEHHO, a
TOJILKO 4epe3 8 MUHYT, W JIMIIb MOCJE 3TOr0 MPEKPATUT BPAILATEIbHOE JBUKECHUE U



OyneT MBUTATHCSA TO MPSIMOW. ITO CBA3AHO C TE€M, UYTO TPABUTAIIMOHHOW BO3ICHCTBUE
pacnpocTpaHseTcsl B MPOCTPAHCTBE Kak U (POTOHBI — CO CKOPOCThIO cBeTa. [loaToMy mpu
ncye3HoBeHHH CoJIHIA, 3TO TPABUTALMOHHOE BO3JECHWCTBHE TAaKXE HE MCUE3HET
MTHOBEHHO, a OyJeT ynaisThCcsi OT TOukd, rae Obuto ComnHIile, B OECKOHEYHOCTH CO
CKOPOCTBIO CBETa, MOOYEPENHO «OCBOOOXkIAas» OT CBOErO BIMSHUSA BCE IUIAHETHI
COJIHEYHOW CHCTEMBI.

Uto mpu 3TOM, COOCTBEHHO TOBOpS, JBUXKETCS B IMPOCTPAHCTBE, «OTKIIIOUASH)
npuTspkeHre T1uianer? OueBHIHO, 3TO CBOEOOpPa3HBIM «(QPOHT» TpaBUTALMOHHOTO
noteHuuana. Hanporus, eciau 3ateM CoJHIIE BHOBb MTHOBEHHO OKAayKETCSl, BOSHUKHET
Ha CBOEM NPEKHEM MECTe, TO TAaKXKE BO3HUKHET HOBBIA ()POHT TPABUTALIMOHHOTO
NOTEHIIMaIa, KOTOphI BHOBH MpoOekuT oT ConHila Ha OECKOHEYHOCTb, BHOBb
«3axBaTbIBas» CBOMM BO3JCHCTBHEM IUIAHETHI OJHY 3a Jpyrod. To ecTb, B 3TOM
TUIOTETUYECKOM IPUMEpPE B MPOCTPAHCTBE «IPOOEKUT» CBOEOOPA3HBIA IpPOBAI
IPaBUTAIIMOHHOIO TMOTeHuuana. Ha pucyHke 3TO MOXHO H300pa3uTh CIEIYIOIIUM
00pa3oM B BUJIC aHUMAIIWU:
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Puc.1 PacnpocTtpanenue nmpoBaia rpaBUTAIMOHHOTO TTOTCHIIMAJIA MTPU UCUYE3HOBEHUH U
nosgBieHnn CoJIHIIa BHOBL. AHUMAIIUA:
http://samlib.ru/img/p/putenihin p w/anomal/anomal-1.qif

Ha pucyHke BenMumHa TIpaBUTALMOHHOIO TMOTEHIMAla H300paxeHa B
OTHOCUTEJIBHOM 3HAY€HUU — TO €CTh B JIOJISIX OT MAaKCUMaJIBHOI'O CBOETO 3HAYEHUS Ha
noBepxHocTH ComHua. [IoHATHO, 4TO OH JIMHENHO BO3pacTaeT oT ueHrpa ConHia, riue
m000€ TEJ0 HAaXOAWJIOCh Obl B COCTOSSHUM HEBECOMOCTH, 3aTEM /10 MAaKCHUMaJIbHOTO
3HadyeHus B 100% Ha ero moBepXHOCTH U Jajiee crajas 1o 3aKOHY 0OpaTHBIX KBaJpaToOB
710 HyJIsl HA OECKOHEYHOCTHU. {151 ynydilieHus: BU3yaau3aliuy MaciuTadbl Ha PUCYHKE HE
coOmofieHbl. TOHKOM NHHHEN MOTeHIMana HW300pakeH ero KOHTyp. Takke s
IPOCTOTHI HA HAIIEM PUCYHKE NMPUHATO, YTO BcA mMacca CoJHIIA COCPENOTOYEHA B €O
LIEHTpE.

JIBUraThbcs B MPOCTPaHCTBE TpavK MOTEHIIMANA, OYEBUIHO, OYJET HE LETHKOM,
kak eauHoe wnenoe. Ilocme wucuesHoBeHns CoJiHIA TMOTEHUMAN B KAKIOM TOYKE
npocTpaHcTBa OyAeT MrHOBEHHO chajaTh JO HyJs, M 3TOT CHajd, «ThUI»
IPaBUTALMOHHOTO MOTEHIIMAJA OYAET CO CKOPOCTHIO CBETA JIBUTaThCsl MO HAPABICHUIO
or Connua. ToyHO Tak ’ke, ¥ NP MTHOBEHHOM BO3HMKHOBeHHMHM CojHIIAa «(PpOHT»
IPAaBUTALMOHHOTO TMOTEHIMalla B KaXJ0M TOYKe OyaeT MTHOBEHHO BO3pPacTaTh [0
YPOBHsI, COOTBETCTBYHOIIEro yaaJl€HHocTH oT ConHIa, W ABUTaTbCsi OT HETO CO
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CKOPOCTBIO CBETA.

Cpa3zy »ke BO3HHMKaeT HOBBIH BOMPOC, a KaK OyIeT H3MEHAThCS JTOT
IPaBUTALMOHHBIN MTOTEHIMAN, eciii COJIHIE MPOCTO HAYHET YIAIATHCSA OT MECTA CBOETO
MepBOHAYANbHOrO TMojoxeHusi? Wmu, HaoOopor, CoiiHile NPUAET B ATy TOYKY C
HEKOTOPOU CKOpPOCThIO M3 OeckoHeuyHOCcTH? MOXKHO [oragaThCs, 4YTO B CiIydae
nBrkeHHust COJHIIA CO CKOPOCTBIO CBETAa MBI MOJYYMM TOYHO TakoM ke 3((eKT, Kak u
IPpU €r0 MTHOBEHHOM MCUE3HOBEHUU-TOSABIECHUU. A 4YTO OyJeT B Cilydae KOHEYHOM
ckopocTH aBrxkeHUs: CoHua?

PaccMoTpuM mocienoBaTeNbHbIE, «CKAauKoOOpa3Hble» mosiokeHus CoiHia B
npouecce 3Toro JBwKeHHs. [lyCTp ABMKEHHME HAYaloCch W3 KpaWHEro IpaBoOro
noJio’)keHus: Ha pucyHke 2. CoJHIE CKadyKoOOpa3HO IEpPEMECTUIIOCHh BIIEBO Ha
HEKOTOpPOE paccTosiHue. B 3TOM M BO BCexX cClydasx «IPOMEXYTOYHBIX OCTAHOBOK»
ConHIa ero rpaBUTALMOHHBIN MOTEHIMAN JOJDKEH OBITh paclpeiesi€éH B MPOCTPAHCTBE,
KaK IOKa3aHO Ha pHUCYHKe 4YepHOM nuHUeill. KpacHas nuHus u3o0paxaeT NpexHee
3Ha4YeHUE IpaBUTAMOHHOrO noyisi ConHoa, Korja OHO HaxXOIWJIOCh B TOW TOYKE.
O4eBUHO, YTO MTHOBEHHBIN «OTCKOK» COJIHIIA NPUBEAET K TOMY, YTO Y «KPACHOTO»
IPAaBUTAIMOHHOTO TOTEHIMAlIa MPOIAaJaeT €ro MCTOYHUK, U OH Cpa3y K€ HauyMHaeT
cragath 10 Hyisa. Ho mbl mpunsim, uyto Bropor nocrynar CTO crnpaBemnB Takxke n
IUIA TPaBUTAlMM, CKOPOCTh PACHpPOCTPAHEHUS KOTOPOH HE MOXKET ObITh OoJiblIe
ckopoctHu cBera. [IoaToMy Kpaii 30HbI, B KOTOPOM T'PaBUTALIMOHHBIN TOTEHIMAI CI1a1aeT
10 HyJis, OyAeT IBUTaThCsa B OECKOHEUHOCTh CO CKOPOCTBHIO CBETA.

C npyroii croponsl, COHIE Belb HE NCYE3TI0 COBCEM, a IMPOCTO MEPEMECTHIIOCH.
[ToaTOoMy IpaBUTALMOHHBIA MOTEHIMANI OT HETO TAaKXKE CO CKOPOCThIO CBETa OyeT
pacupoCTpaHATHCA BCIIE 32 NCYE3AOIIMM MOTEHIUAIIOM NPEAbIIYIIET0 NoJIoKeHus. 13
ATOTO MPSIMO CJEYET, YTO B KaXKA0M TOUKE MIPOCTPAaHCTBA OTEHIMAN HE OYJET crajaTh
J0 HyJls1 — OH Oyler cmaaarh A0 3HAYEHUs MOTEHLHMala, BBI3BAHHOTO HOBBIM
nostoxxenuemM ConoHna.

Ha pucynke ConHile n300pakeHO B BHJI€ MAJICHbKOM KPACHOW TOYKH, B KOTOPOM
cocpenoroyeHa Bcs ero macca. C KaxIbIM HOBBIM «cKaukoM» CoJHIIA BIEBO,
«OCTaBJICHHBII» UM IpaBUTALMOHHBIN MOTEHLIMAN Cpa3y K€ HAUMHAET CMaiaTh 10 HYJ,
U (PpOHT ATOro MaJACHUS IBUXKETCS BIOPABO CO CKOPOCTBHIO cBeTa. KaxkIaplii HOBBIN
«rpauk» TPaBUTAIMOHHOTO IIOTCHIHANA OyACT MOJMEHSATh COOOW MpEeIbIayIINiA,
c(OpMUPOBAHHBIN NpeABIAYIINM nooxkeHrneM CoHIa.



I'paeuTHpyrOmee Teno ckauykaMH [epeMemaeTcs BIeRo.
'OTnymeHHsIH' rpaBHTALIMOHHEIH OTeHIIHAN B IpekHeH To4uke
nanaeT 10 Hynq (KpacHEle NTHHHM). YepHas kpHBad - rpaBHTa-
[IHOHHEIH NOTeHILHA HelIOABHKHOMH Macchl B Ka:XI0H To4Ke.

‘ N I I S N AN Y N A N AN S A A Y A Y B
Puc.2 V3MeHeHHE TpaBUTAIMOHHOIO MOTEHIMANa MPU CKAaYKOOOpa3HOM JBHKEHUU

CojHia. AHuManus:.
http://samlib.ru/img/p/putenihin p w/anomal/anomal-3.qif

Mo>XHO AorafaThCsi, UTO Ka)XJ10€ U3MEHEHHE MOoTeHIMata OyaeT MPOUCXOAUTH B
3aBUCHUMOCTH KaK OT CKOPOCTH paclpOCTpaHEHHUs MOTEHIIHAJIa — CKOPOCTHU CBETA, TaK U
OT CKOpOCTH, ¢ kKakoi CoJHIlE yAanseTcsa OT UCXOJHOTO MOJ0KEeHUS. To ecTh, 0 HOBOM
nosioxkeHuu CoJIHIIa B KaXJI0W TOYKE MPOCTPAHCTBA OYJIET U3BECTHO HE Cpa3zy, a uepes
BpeMsi, HE0OX0AMMOE, YTOOBI ATO U3MEHEHUE JOCTUTIIO 3TOM ToukH. [lomydaercs, 4To
M3MEHEHHE MOTEHIMANa, €r0 «ABWKEHHUE» OyAeT MPOUCXOIUTH CO CKOPOCTHIO yIaJICHUS
CouHIla, HO TTPU 3TOM C HEKOTOPOH 3aJEPKKOM, CBI3AHHON C OTPaHUYECHHON CKOPOCTHIO
€ro pacrpoCTpaHEHNs — CKOPOCTBIO CBETA.

Ha pucynke, kak BUIuUM, BCJEIACTBHE HSTOTO BO3HHUK TaKOW MUI000pa3HbIN
KOHTYp moTeHnuana. Eciau caenaTh CKaykud OECKOHEUHO MalIbIMH, YTO IIIUPHUHA
«3yOBbEeB» MUJIbI YMEHBIIUTCS A0 HYJS, U KOHTYp €€ CTaHeT IJIaBHOW KpuBOil. XOpoIIo
3aMETHO, YTO 3TOT KOHTYpP B IIPOCTPAHCTBE OKA3bIBAETCSI CMEIIEHHBIM MO OTHOLIEHHUIO K
rpauKy TPaBUTAIIMOHHOTO TMOTEeHIMaNa. B peambHOCTH 3TO OyAeT BBIMISACTH Tak,
OynTo rpaBUTAIMOHHBIN TOoTeHIMAN COJHIIA KaK Obl «BBITSHYT» B MPOCTPAHCTBE, OH
SIBHO «OTCTAET» OT CBOEro ucTouHuka — ConHua:

\ Ipu neiKennn Tena

[\ €ro rpaBHTAlHOHHBIIT
\

moTeHmman "oTcTaér"

Vi

Puc.3 Ilpu mnmaBHOoM jBwKeHHMHM CojHIIA €ro TpaBUTAIlMOHHBIM  IMOTEHIMAN
«BBITATUBAETCS» B MMPOCTPAHCTBE, OTCTAET OT CBOETO MCTOUYHMKA. AHUMAIIUS:
http://samlib.ru/img/p/putenihin p w/anomal/anomal-2.qif

B6mu3u ot YAAIAIOMICTOCA COJIHHa MNOTCHOHWAI CHMIXXACTCA IIPAKTHYCCKH
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MT'HOBEHHO, IMOCKOJIbKY CTOJIb KOPOTKOE paccTOsHUE (GPOHT MPOXOAUT OYEHb OBICTPO.
Yem nanbmie Touka oT ConHua, TeM mo3nHee B He€ mpuiaéT GpOHT M3MEHHUBIIETOCS
noteHuana. Kpome Toro Ha MomeHT ero npuxozga CoJHIle yKe IEPEMECTUTCS B HOBYIO
TOYKY, YTO M BBIIVIJIUT KaK «BBITSATHBaHUE)» NOTEHIMala. UeM Toyka manplie, TeM
CUJIbHEE B HEW MOTEHIMAI OTCTAET OT YPOBHS, COOTBETCTBYIOUIETO HEMOJBHKHOMY
ConHily: MO TOPU3OHTAIM TOYKH PABHOIO MOTEHLHMANa OTCTOAT Ha BCE OOJIbLIEM
PACCTOSIHUM IIPH YAAIEHUH OT HEr0. JTO OTCTABAHME TAKXKE BO3PACTAET C YBEJINUYECHUEM
CKOPOCTH JBIKEHUS I'PaBUTUPYIOLIETO Tela, Kak MTOKa3aHO Ha IPEAbIAYIIEM PUCYHKE,
HallOMUHAIOLIEM JIETCKUH camokaT ©0e3 3amgHero kojeca. Ha HavanmpHOM 3Tame
IBIDKEHUS CKOPOCTh BEIMKA M  OTCTAaBaHWE TI'PABUTALMOHHOIO IOTEHIHAIA
JBIDKYILETOCs Tela OT NOTEHIMAJIA MOKOAIIErocsl Takke BeNHKo. 110 mepe cHumxeHus
CKOPOCTH JBMKEHUS TEJIa OTCTAaBaHWE YMEHBIIACTCS U CTAHOBUTCS PABHBIM HYJIIO IIPU
OCTaHOBKE Tea.

be3onopHoe nBuKeHnE

Takoe «BBITATMBaHUE» NOTEHIIMAJIA, 3ABUCAILIETO OT CKOPOCTH yaaneHus ConHIa,
HAaBOJWUT HAa MHTEPECHYID MBICIb. A 4YTO, €CIIM «IOJIy4aTelb IOTECHIMANA», CKAXKEM,
U3MEPUTENBbHBIN TPUOOpP HE MOKOUTCS, a TOXKE JBUXKETCs co ckopocThio Conuua? [Ipu
HenoABkHBIX CoJiHIE U puOope BCE SICHO: MOTEHLMAN BCeraa OAuH U ToT xe. Ho npu
nerkeHun CoJIHIA MOTEHIMAl HE IIPOCTO JABMKETCS 3a HUM, & HEMHOI'O OTCTAaET, 4TO
OPUBOJUT K €ro CBOECOOPA3HOMY «BBITSTUBAHMIO», «PACTSIKECHUIO», 3ala3/bIBaHUIO.
Ecnu usmepurenbHblil IpUOOP HAXOAUTCS HAa PUKCUPOBAHHOM paccTosiHuM oT CoJHIa,
JBUIasACh C TOYHO TAKOM KE CKOPOCTBIO, UTO U OHO, TO OH, TEM HE MEHee, JOJDKEH
3auKCUpOBaTh W3MEHeHue moTeHuana. [Ipuuém oueBumHo, 4TO mNpubOp Oymer
(UKCHpPOBATH YBEIMYECHHUE 3TOTO MOTEHIIMAIA.

[TockonbKy CKOpPOCTh OOBEKTOB OJJHA M Ta €, UM MOKHO Ha3HAYUTh OJIHY U Ty
K€ CHUCTEMY OTCYETa M AK€ CBA3aTh MX HEKUM YCIOBHBIM cTepxHeM. [IocKoibKy
CTEp)KHEM coeIMHUTHCS ¢ COJIHIIEM HEJb3sl, pacCCMOTPUM Jpyroil o0bekT. IlycTh nBa
TOYEYHBIX TEJA PABHOW MAacChl M COECIWHEHBI TBEPJABIM HEBECOMBIM CTEPKHEM JJIMHOM
r. Ecim 3Ta cucTeMa W3HAYAIBHO HAXOOUTCS B NPSIMOJIMHENHOM PABHOMEPHOM
JIBUKEHUM BJOJb CBOEH OCH, TO, Kak Mbl oOHapyxwin B npumepe ¢ CoiHiem, Ha
3aJIHIOI0 Maccy OyAeT AeMcTBOBaTh JOMOJHUTENbHAs CUJIa MPUTSHKEHUS OT TOJOBHOM
TOYKH I10 CPABHEHUIO C COCTOSIHUEM MOKOSI. A 3TO HEMOCPEACTBEHHO 03HAYAET, 4TO 3Ta
cuia He OyJIeT ypaBHOBEILIEHA CHUJION YIPYTroro CHKAaTvs CTEP)KHS U MPUBEAET 3Ty Maccy
B YCKOPEHHOE JIBUJKECHUE.

Ho, MOXXHO BO3pa3uTh, Takas e CWJIa, BEPOSITHO, ACHMCTBYET M Ha T'OJIOBHYIO
Maccy, Topmoss cucremy? Hert! [lnst ronoBHOM Macchl aelcTBYET 3G(HEKT B TOUHOCTH
IIPOTUBOIOJIOKHBIM. ['paBUTALIMOHHBIA IMOTEHUMAI BEIOMOM MacChl OTCTaET OT
BEIyLIEH, MO3TOMY Beayllas Macca OKa3bIBAETCS IOJ BO3ACHCTBUEM YMEHBIICHHOU
CWJIbl OT MpUTsDKEHUs1 Benomoil. [ToaToMy oHa Tak e He OyAeT ypaBHOBEUIEHA CHIION
CKaTHUs CTEPKHSA, U CTEP>KEHb Oy/IeT TOJKATh 3TY Maccy BIEPE.



Hp[l JABHZKCHIN CBA3aHHBIX TECII
OTCTAIOLIIIL l'“paBIITaL[IIOHHI:IfI MMoTeHIIal
IEPBOro TEIA CcO30a€T OOIIOTHUTEIIEHYIO
TOJKaIIYHO CILTY BTOPOI'O T€JIa

Thyresmcom: 1B,

Puc.4. Maccel Ha KOHLAxX JABMXKYLIErOCS CTPEXHS MCHBITHIBAIOT HEYPaBHOBELIEHHYIO
CHUJLY, IPEBBIIAONTYI0 CUITYy UX FPAaBUTALIMOHHOTO NPUTSKEHNS B COCTOSIHUM TTOKOSI.

BpIxoauT, 4TO CTEpkKEHb MOJ BO3ACUCTBUEM ITHUX HEOXUIAAHHBIX CUJI HAYHET
yckopsThes. [Iprudém, u3 COCTOSHUS MOKOSL CTEPKEHb CaM B JBUXKEHUE HE IIPUIET, EMY
HEO0OXO0IUMO JaTh HEKOTOPYIO HAYAJIbHYIO CKOPOCTh BJIOJb €TI0 OCH.

KoHe4uHo, MOKHO BO3pa3uTh: [JOMOJIHHUTEIbHAS CHJIA MPUTSHKEHUS MPOCTO
COXXMET CTEp>KEHb, U OH cTaHeT kopoue. Ho aToro He moxeT npouszoittu. Jledopmaius
OTCTAIOIIETO KOHIIA CTEPXKHS MOCTENEHHO (He ObIcTpee CKOPOCTH CBETA) mepeaacTcs Ha
€ro nepeaHuil Kpai, KOHEeIl CTeP>KHS OyAEeT CTPEMHUTHCS IEPEMECTUTHCS BIEPET. DTOMY
OyJlleT MpensaTCTBOBATh BeAylllast Macca. 3a cu€t yero? Cuia IpUTSKEHUS 3TOH MacChl
OT OTCTAKOUIEr0 TEJa BCETAa MEHBIIE TOM, YTO COOTBETCTBYET UCXOJIHOU, «HECKATOM
JUTMHE CTEPXKHS, TOCKOJIbKY JIJIsI BEIYLIEH MAacChl PACCTOSIHUE O BEAOMOM «KAXETCSI»
oosiee mmHHBIM. [loaTOMY B BenyIiel, nmepeIHer mo JBHKEHUIO MacChl HE MOSBUTCS
JOTIOJIHUTEJIBHOM CHJIBI, YTOObI KOMIICHCUPOBATh BO3POCIIYIO CHJIy JaBJICHUSI OT
CBSI3YIOIIETO CTEPKHSI.

JlaBaiiTe OLIECHUM BEJIMYMHY 3TUX CUJI U BOSHUKILIETO OT UX JCUCTBUSA YCKOPEHHS.
B cocTosiHMM 1TOKOSI MacChl MPUTATUBAKOTCS C CUIJIOW COTJIACHO 3aKOHY HbproToHa:
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F — CHJIa MIPUTSIKCHUA TOUCYHBIX MACC,
m — MACChbI Ha KOHIIaX CTCPIKHAA;

r — JJIMHA CTCPIKHA;

G — I'PaBUTalMOHHAs IOCTOSAHHA.

[IyTh cTepKeHb ABUKETCA CO CKOPOCTBIO V BJOJb CBOEH OCH. 3a HEKOTOPBIN
MOMEHT BPEMEHH BEYIasi Macca MEPEMECTUTCS U3 TOUKH a B TOUKY &', a Beaomasi — u3
Ttouku b B Touky b'. M3 Touku @' rpaBUTAIMOHHBIN MOTEHIIMAT BEAYIIEeH MacChl Haval
co3/laBaTh OOHOBJICHHBIC 3HAYCHHUS IIOJII B HANpPaBICHUW BEIOMOH MacChl CO
CKOpOCThIO cBeTa — ¢. Jlo Toro MomeHTta, koraa ¢GpoHT mpuOyaer B Touky b', Tam
«JIEUCTBYET» MpekHee, OoJblee 3HaUeHUE TOTEHIIHAIA.
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Puc.5. Macca B KOHIIE ABMXKYIIETOCS CTPEXKHS UCIBITHIBAIOT CUITY, KaK €Clu Obl JIJIMHA
CTEpHs1 ObLIIa MEHBIIIE UCXOTHOM

’

a

Benomas Macca ABMXKETCS HABCTpeuy 3TOMY (PPOHTY CO CKOPOCTBIO V, HAXOJsCh
B MOJI€ C MOCIEIHUM 3HAYEHUEM IMOTEeHIHana. [IOoCKOIbKYy Ha Hayajao JIBUKCHUS
paccTosiHUE MEXKIy mMaccaMu ObLIO paBHO I, GPOHT OT BeAylleil MacChl BCTPETUTCS C
BEJIOMOW Maccoi B TOYKE, OTMEUECHHON KpacHOM 4epTou, yepe3 Bpems t =r/ (C + V). 3a
ATO BpeMs BeJoMas Macca NMPHUOIU3UTCS K TOUYKE, U3 KOTOPOW HA4YajgoCh JBUKCHUE
(poHTa HOBOrO 3HAYCHMs IMOTEHIMaNa, Ha pacctosHue b—b' =rl=vt=rv/(c+v).
CiiemoBartenbHO, BEAOMAs Macca OKa)XETCs B TOUKE C IMMOTEHIHAIOM, COOTBETCTBYIOIIIUM
3TOMY U3MEHEHHOMY PACCTOSTHUIO

rv v
Bh=F—H=F— =rx|1-
c+v . cH+v

B nanpHelimux pacuerax OyaeM CKOPOCTb JBHXKEHUS CTEPKHS U3MEPSITH B JOJISX
OT CKOpOCTH cBeTa V = KC, Ha3BaB I HATJISITHOCTH 3Ty Oe3pa3MepHYI0 BeTHUnHy K Toit
e OYKBOM V, 4TO U pa3MEpPHYIO CKOPOCTb CTEPIKHSI:

ke k 1+k-k r” ’
L =p x| ] — =rx|]l——— |=rx = =
B . c+ke - 1+k 1+k 1+ 1+v

Urak, mbl BUAMM, YTO NpPHU ABWKEHUU CTEPKHSA MacChl M Ha €ro KOHIAX
IPUTATUBAIOTCS C CUJIOM, KOTOpasi COOTBETCTBYET YMEHBIICHHOM JUIMHE CTEPXKHSA. JTa
CHUJIa IPUTSKECHUS PaBHa!

-

-

m 2
F=G—x(1+v)
r
JlomoHUTEbHAS CUJIa, HE YPaBHOBEIICHHAS CXKAThIM CBS3YIOIIUM CTEPIKHEM,
TaKUM 00pa3oM, paBHa:

2 ¥ 2 ¥
-

m- m- m m-
2
g

AF=F-F=G—x(1+v) -G—=G—(1+2v+v" -1)=Gv(1 +v)
a P P
Cuna »Ta, cleloBaTelbHO, MPUBOAUT K YCKOPEHHOMY JBUKEHUIO BEIOMOM
MAaccChl C YCKOPEHUEM:
AF m m
a=—=G—=v(l+v)= Gv—
m P P
Kazanochr Obl, HAaM TP BBIYMCIICHUH YCKOPEHUS CIIEOBAIO B3STh YABOCHHYIO
MacCCy, IMOCKOJIBKY 3TO ¥ €CTh Macca BCero crepxHs. Ho oueBruaHO, YTO TOUHO Takas ke
CWJIa JIEUCTBYET M HAa BEOYLIYIO MacCy, NMPUBOIS €€ B TOYHO TAKOE KE YCKOPEHHOE
JIBUYKEHUE, UTO, B KOHEUHOM UTOTE€, MPUBEIET K MOJYYEHHOMY BBIPAKEHUIO.
Ntak, Mbl OOHAPYXWJIM JIOBOJBHO CTPaHHBIN (P(DEKT: K CTEPIKHIO HE MPUKJIIAIBIBACTCS

HUKAKUX BHEIIHUX CHJI, @ OH JBIXeTcs yckopeHHo! Ilpuuém sddext, nmeromnuii



CTpOroe MaTeMaTH4ecKoe O0OCHOBaHME. Takoe HBMKEHHE SBHO BBITISINT Kak
0€30MopHOE WK, KaK €ro HHOTAa Ha3bIBAIOT, 3(PUPOOIIOPHOE.

IHapagokc? Her!

OnHako, CTporvue mpaBujia TEOPUHU OTHOCUTEIBHOCTH TPEOYIOT B 00s3aTEIILHOM
MOPSIZIKE MPOBEPUTH BBIKIAIKM U C TOUKW 3pECHMS APYrod cucrtemnl orcuera. U 31ech
Hac, KaK MOET IMOKa3aThCs, BCTPEUAEeT HEMPUATHAS HEOXKUAAHHOCTh. J[€MCTBUTEIBHO,
C TOYKHM 3PEHHSI CHUCTEMBI OTCUeTa CTEp)KHsS, KOTOpas Bpojie Obl JOJKHA CUUTAThHCS
WHEPILMATIBbHOW, pACCTOSIHUE MEXKJIy MaccaMM HEHW3MEHHO, HHUYTO HE MeEIIaeT
rPaBUTAllMOHHOMY  MOTEHLUMaTy,  OJHAXKIbl  PACIPOCTPAHUBIIKNCH,  OCTAThCA
HEU3MEHHBIM HaBcernaa. To ectb, ¢ Touku 3peHuss MCO cTepxHsa ucue3aet npuanHa Jjis
YCKOPEHHOro  JABWXEHUs. Hamumo  siBHble  NOpHU3HAKUM  Mapajokca:  Teopus
OTHOCHUTEJILHOCTH JIJIsl IBYX Pa3HBIX CHCTEM OTCUeTa JAET JBa B3aUMOMWCKIIOYAOIINX
npeackaszanus. B nmabopatopHO#, HEMOJBMKHOW CHCTEME OTCYETa MbI BBIYMCIIHIIH
YCKOpPEHHE, C KOTOPBIM, KOOI, TOJIKEH JIBUTAThCS CTEPKEHb C MaCCaMH Ha KOHIIE, a B
CHUCTEME OTCUeTa CTEP>KHS Mbl HE OOHApPYXXWJIM HUKAKUX CHJI, CIIOCOOHBIX MPUBECTH
CTEpKEHb B YCKOPEHHOE JIBIKCHUE.

OnHako, 3TO KaKyluics napaaokc. Takux B3aMMOUCKITIOUAOIINX NPeICKa3aHu
crieruaibHas TeOpusi OTHOCUTEIBLHOCTH HE JieNlaeT. XOTs Obl MOTOMY, YTO OHA JiejiaeT
TOJIBKO OJHO MPEACKa3aHue: C TOUKU 3PEHUSI HEMOABUKHOM, 36MHOM CUCTEMBI OTCUETA.
B »st0ii UCO mbl u nonyumwnu 3¢G@HEKT yCKOPEHHOTO ABMKEHUS 0€3 TPHUIIOKCHHS
BHEIIIHEW CHUJIBI.

A kak xe B cucrteme orcuera crepxkHsa? [louemy Mbl JaumaeM CHeHHAIbHYIO
TEOPUI0 OTHOCUTEIIBHOCTU MpaBa CAelaTh HE MOJAXOJSINEe I HAac IpeAcKa3zaHue?
Jleno B TOM, 4YTO Ha cCaMOM Jeje CHUCTEMa OTCYeTa CTEPXKHS HE SIBISETCS
nHepuuanbHoi. Hecnpocta s €€ Bcerma HasblBall CUCTEMOM OTcyeTa, 0€3 yKa3aHUs
«uHepuanabHasy. JlelcTBUTeNbHO, HAOMIOAaTeNbh, HAXOSIIUICA HA CTEPIKHE JIETKO
OOHApYX UT, YTO TaM JACHCTBYIOT SKBUBAJICHTHBIC CHUJIbI TpaBUTanuu. [lomMumo cui
rpaBUTAILMM, CO3/]JaBa€MbIX MacCcaMHM Ha KOHIAX CTepxkHsA. Bce cBOOOAHO BHUCSIIHE
npeaMeTsl  OyAyT TIOCTENEHHO TiepeMelmarbess K Begomor Macce. Ecnum  ux
NPUHYIUTEIHHO MEPEMECTUTD K BEAYIICH, TO OHU BCE paBHO MEPEMECTATCA 00paTHO — K
BesoMoii. Eciin B3SITh MPYKUHHBIN TUHAMOMETp, TO OH 0053aTEeNIbHO BBITSIHETCS BIOJb
CTEpKHS M OyJleT MOKa3bIBaTh HEKOTOPYIO CUITY. 371eCh Mbl OCTaBiisieM 0€3 BHHUMAaHUS
TOT (paKT, YTO JOTIOTHUTEIIbHAS CHJIA CYIIECTBEHHO MEHBIIE CHJI MPUTSKEHUS MacC.

Hy, Tak u uyto ¢ Toro? MsbI 37ech MMEEeM HEKOTOpOe IMOJ00ue mapajoKca
OommsHenoB. Jla, ¢ TOYKHM 3peHUs CIENUATBLHON TEOPUHM OTHOCUTEIBHOCTH B CHUCTEME
OTCUETa CTEP>KHS HET HMKAaKUX CHWJ, NPUBOASIIMX €r0 B YCKOpeHHoe aBmxkeHue. Ho
€CTh 3arajJiouyHasl cuja, He umeromias BuauMoro ucrounuka. s CTO HeTr HHMKaKoM
pa3HUIBI — €CTh MCTOYHHMK, HET MCTOYHHKA — OHA 00s3aHa K CBOEMY MPEIACKA3aHUIO
n00aBUTH 3Ty rpaBUTalMOHHYIO0 monpaBky. CTO He uMMeeT mpaBa yTBEpkaAaTh U HE
YTBEPKIAET, YTO YCKOPEHHOTO [IB)KCHHUS HET. YCKOPEHHOE JIBHKEHUE HE
aHaJIM3UPYeTCsl 371eCh M0 MpaBUiaM, 3aKOHaAM CHEIUMaIbHON TEOPUH OTHOCUTEIIBHOCTH,
HO 3TO HE 03HAYAET, UTO APYTUe 3aKOHBI HE JCHCTBYIOT.

Tem He meHee, 310, kKak roBopurcs, He €€, CTO, mpobaembl. OHa caenana cBou
HETPOTUBOPEUYUBBIC MPEACKA3AHUSI, a TTIOYEMY OJHO U3 HUX HE BBIMOJIHSIETCS — HE €&



npo0Jsema, UIKMTEe BUHOBHUKA. M KTO K€ 3TOT 3araJlouHblii HCTOYHHUK ycKopeHus? Kak
HU CTPaHHO, OH BCE-TaKM B HEAPAX CHELHUAIBHONW TEOPUU OTHOCHUTEIBHOCTH! OTO
BTOpPOW moctynar (mpuHOUN) Teopuu. I[IpsAMBIM CIIEACTBHEM W3 3TOr0 INMPUHUMUIA
ABIISICTCSL TIPENENbHOCTh CKOPOCTH JIIOOOrO CHrHaja, B TOM 4YHCIE M CKOPOCTH
pacripocTpaHeHus (POHTa IPABUTALIMIOHHOTO TOJIS.

Hukakoro 0e30mopHOro miu 3(pupoonopHOTo ABMKEHHSA B JAHHOM CIy4yae HET.
Ectb ynuBuTenbHbI 3(pPEKT BOZHUKHOBEHUS Pa3HUIBI CHJ U3-3a TOTO, YTO TAHYIIAs
CWJa HE YCIEBAeT YMEHBIIWTHCS IIPM  YAAICHUH [PUTATHBAKOLIETO  Teja.
[IputsruBaroniee TENO yNAIWIOCh, W CWJIA TPUTSHKEHUS, Ka3aloch Obl, JOJDKHA
yMeHbIINThCA. Ho 3h(PpexT CHMKEHUS CUITbl IPUTSKEHUS IPUXOIUT K BETOMOMY TEITY C
ONO3/JaHUEM M OHO HE 3HAET, YTO MCTOYHUK CHJIBl YAAIWICSA, ITO3TOMY «YyBCTBYET»
YBEJIMYUBIIYIOCS CUITy IPUTSKEHUSI, KaK €CJIM Obl OHO M Ha CAMOM JIeJie IPUOIN3UIIOCH
K HENOJABMYKHOMY IIPUTATHUBAOLIEMY TEIY.

I'paBuTAlIMOHHBIN IBUraTEIb KOCMOJIETA

OObsicHuT,  aHoManuio  30HAOB  «lIuoHep»  oOHapyXeHHBIA  3PPEKT
IPaBUTAIMOHHOTO CaMOYCKOPEHHs, KaK OKa3aJloCh, HE mo3BosgeT. OnaHaKo, TOT (akT,
4TO JJs1 YCKOpPEHHs Tesl He TpeOyeTrcs BHEUIHMX CHJI, I03BOJISIET IONBITAThCS
UCIIOJIB30BaTh €ro Uil KOCMUYECKHX IIepesieToB. Paszymeercs, yCKOpSIIOLIIME CHIIBI
YpEe3BbIYANHO Majbl, HO KOCMHUYECKHE PACCTOSIHUS BEJIMKM HACTOJBKO, YTO
JUIUTENBHOCTh NEPENeTOB OyJeT COCTaBisATh MHorue rozasl. IlosTomy 3a miaurenbHOE
BpPEMsI CKOPOCTb MOXET YBEJIMUYUTHCS 10 TAKUX 3HAUEHUMN, KOTOPbIE, BO3MOXKHO, OyIyT
HEJOCTHXKUMBI JIJIS1 TPAAULIMOHHBIX SHEPTONOTPEOSIONIUX JBUTATEIe KOCMOJIETOB.

OneHnM BO3MOXKHOCTh JOCTHXKEHHSI CKOPOCTEM, MPUEMIIEMBIX JIJII KOCMUYECKUX
nepeneToB 3a mnpuemiemoe BpeMms. IlycTh KocMon€T mnpenctaBiisieT cCOOOW JIeTKHiA
crepxkenpb nuuHOM 1 000 MeTpoB, Ha KOHLAX KOTOPOTO 3aKPEIUIEHBl OTCEKH, MACCOU
1 000 TonH kaxpIii. C MOMONIBIO OOBIYHBIX JIBUTAaTENEH U rPaBUTALIMOHHBIX MAHEBPOB
pa3roHuM ATOT KOCMOJET 10 ckopoctu 10 000 M/cex. Bo3HukIee npu 3TOM HayaabHOE
IPaBUTALIMOHHOE CAMOYCKOPEHHE COCTABUT:

a=Gv = Gx Y x T —667x107 1 5 10000 1000000
re c r- 29977927458 17000~

DOTO YCKOPEHME BBI3BIBAET YBEIWYEHHE CKOPOCTH KOCMOJIETA. JlJIsI TIPOCTOTHI
MPOU3BENEM aHAIIU3 3TOM CKOPOCTH cienyronumM oopa3om. IlycTe HayanbHas CKOPOCTh
KOCMOJIETAa YBEJIMYMBAETCS KaXKIyI0 CEKYHy HA HEKOTOPYIO BEJIMYHHY U COCTABIISIET:

1'1 :1'0 + QI:TO + G‘l'oir :1'0 +1‘O}(I :1'0(] +kr):1'o(] +k)
P

=22x 10" 41/ cex?®

31ech MbI 3aMEHHJIM KOHCTAHTOM K HeM3MeHHbIe mapaMeTpbl KOCMOJIETA, a BpeMsI
OTOPOCHIIH, TOCKOJIbKY BBIUMCIISIEM U3MEHEHUSI CKOPOCTH KaXyto ceKyHay. Ha mepBoii
CEeKYHJI€ BO3pACTAHUE CKOPOCTH IIPOMCXOIMIIO OT HAYAJIBHOIO 3HAa4YeHus Vo WU
COOTBETCTBYIOIIETO JTOM CKOPOCTH YCKOpeHMs. Bo BTOpyIO CEKyHIy CKOpPOCTb
BO3PACTaEeT OT HOBOI'O 3HAYEHUS CKOPOCTH V!

¢ p -
COOTBCTCTBGHHO, TPETHC 3HAYCHHUEC CKOPOCTH COCTABUT:



Taxum 06pa3oM, Kaxmoe Mocleayronee N-Hoe 3Ha9eHne CKOPOCTU OyIeT PaBHO:
: : n
n=Vpo1 TVk :1:1—1{] +k):10{] +k)
B ypaBHenmn BemmumHa K<<1, MO3TOMYy MOXHO 3aMEHHUTh 3TO BBIPAKCHHUEC
MPUOJIMKEHHON (POPMYIION:

1

_ ; _
v, =vo(1+ k) =vy(l+kn)

Haiiném oTHOIIEHNME KOHEYHOW M HAYaJbHOM CKOPOCTEH, YTOOBI YBUACTH, HACKOJIBKO

BO3pOCia CKOPOCTH:

Y 14
Yo
BumuM, 9To IS YABOCHHS CKOPOCTH KOCMOJIETa HEOOXOIUMO BpeMsi, YUCICHHO
paBHoe N=1/k. M 3mecb MBI BHIMM, YTO MaJIOCTh BEIUYHMHBI K TpeOyeT oueHb
JUIATEIBHOTO BPEMEHHM Ha pa3roH. Hampumep, Mg TPUHATHIX BBIINIC 3HAYCHHM
mmapaMeTpoB KocMosieTa BenurHa K paBHa:
k=G 6,67 x1071 % 1000 000 _
r- 1000~
CnenoBaTelbHO, IS YABOCHHUS CKOPOCTH KOCMOJIETa HEOOXOJHMM ITOYTH MUJUIAAP]
CCKYH/T WJIH:

6.67 x10 71!

6.67 x10!!
3600 x 24 x 365

1

312;26,67 %10 cex = = 21150 zem

N 3T0 TONBKO AJig yABOECHHSI HayaldbHOW CKOpPOCTHU. J[Jsl TOro 4ToOBI CKOPOCTH
Bo3pocia B 30°000 pa3 u mpubIM3UIach K CKOPOCTH CBETa, HEOOXOIUMO BPEMSI ITOUTH B
Musurap] set. [lonpoOyem M3MEHUTh mapameTpbl KOCMOJIETA, YTOOBI COKPATUTh 3TO
Bpems. Ilycth KOCcMONET wuMeeT BHA JBYX «OyOJIMKOB» OOJBIIOrO JAUaMETpa,
COCAMHEHHBIX JIETKUMU nepeMblukamMu JiuuHoM 100 merpoB. Maccy kaxzoro us
O0yonukoB npumem paBHod 1007000 TOHH, 4TO MPUMEPHO B JBa pa3a OOJbIIE MacChl
okeaHcKoro JaitHepa « Turanuk». B 3ToM ciyyae BenmunHa KOHCTaHThI K OyieT paBHa:

_11 10070007000 7
k=G —667x10 x5 67107
. 100~
Co0TBETCTBEHHO, BpeMs Ha YJBOCHHE CKOPOCTU COCTaBUT:
31:1:6_.6? %107 cex = — 6.67x10 ~ 2200a
k 3600 x24 x 365

OTO 3aMeTHO Jy4yIuid Tmokaszareiab. g AOCTHKEHHS TpPaBUTAIMOHHBIM
CaMOYCKOPSIOIIUMCS  «JIBUTATEIeM» CKOPOCTH, ONHM3KOH K CKOpPOCTH CBETa, B
pacCMOTPEHHOM ciydae moHamoburcs okomo 60000 mer. VYBemuueHue Macchl
kocmoniéra B 1'000 pa3, 1o 1007000000 ToHH Ha Kaxabli «Oyonmk» (mpumepro 2 000
«TuTaHUKOBY»), COKpAaTUT 3TOT cpok 1m0 60 ner. KocMonér momkeH HBHUraThCs BAOIb
HEHTPaJbHOU ocHu «OyOJMKOB», KOTOpBIE B MPOIECCE IBMKEHHUS MOTYT BpalaThCs,
4TOOBI CO3/1aBaTh 3PPEKT UCKYCCTBEHHOM CUJIBI TsDKECTH B oTcekax. dopma OyOnmMkoB
YMEHbIIIAeT TOPLEBYIO MOBEPXHOCTh KOCMOJIETA U YMEHBILIAET OMACHOCTh IMOBPEKICHUS
BCTPEUHBIMH KOCMHUYECKMMH Tenamu. Kpome Toro, mepeaHuii OyOIuK MOXKET HUMETh
YTOJILIEHHYIO TOBEPXHOCTb.



IIOHATHO, YTO NOCTPOUTH TAKOM KOCMOJIET B KOCMOCE, a 3aTEM PAa30THATh €T0 10
noctatoyHo OoubInoi ckopocty B 10000 mM/cex — 3a/1aua TEXHHYESCKH BeChbMa TPYIHAS.
Ho B mpunmmme paspemmMasi. B 4acTHOCTH, B Ka4eCTBE CBSI3aHHBIX JIPYT C JIPYrom
«OyOJIMKOB)» MOXKHO UCIIOJIB30BATh MOWMAaHHBIE B KOCMOCE aCTEPOUSIBI.

OueBUIHO, WISl WMEET XOTS M PEAJMCTUYHBIA, HO TPU 3TOM COBEPIICHHO
(paHTacTHUECKUH BUI, U MIPENICTABIISIET, CKOpEEe, TEOPETHUECKUI UHTEpEC.
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