MMUPOBOM 3®UP U TEOPUS OTHOCUTEJBHOCTH

("Ether and theory of the relativity")
"A.Kapaunak"

Paccmotrpenuto mpejjaraercsi, Ha3oBEM €€ MOKa Hampumep, O(upHas Teopus
otHocutenbHOocTU (DTO). CipaBeqIMBOCTH paal OTMETUM, AHAJOTMYHYIO TEOPUIO TTOUTH
NOJTHOCTRIO paszBuil [lyaHkape, ¢ paboTaMu KOTOPOTO aBTOPY, K COXKAIECHUIO, HE JIOBEJIOCH
o3HakomuThcsa. Omgnako B OTO mpuBomutcs Ooniee JorudHasi, ObITh MOXKET Hauboiee
JIOTHYHAs, WHTEepHpeTanus Qusndeckod pomu Ddupa, BCIACACTBHE YETO MOSBISETCS
BO3MOXKHOCTh OOBSCHUTH caM (U3M4eckuil mMexaHu3M JIopeHIEeBCKOro ckatusi Tel, U
BBISICHUTDH MPUPOY MacChl U (PU3NUECKUI CMBICIT €€ CBSI3U C SHEPTHEH.

[Ipenmnaraercst Moaenb, B KOTOPOM BCe M3BECTHBIE (DOPMYIIBI CHEIUAIBHON TEOPHH
otHocutenbHOCTH (CTO) BBITEKAIOT U3 KiIaccuyeckor Mojenu Muposoro adupa. B aToit
Momenu ODdup SABISIETCS HE TPOCTO CPEIoM TEpeHoca B3aUMOJCUCTBHM U
pacmpoCTpaHCHHS CBETA, a CPEION, HAMPSHKEHUS U aeGopManiui KOTOPOH M €CTh TO, UYTO
Mbl Ha3biBaeM Matepueil. Hy, ckaxem, ompeleieHHbIM 00pa3oM CKaThlil JOKaJIbHBIN
ydacTok Jdupa — 3To 3JeKTpoH U T.A4. To ecTh, pusudeckuii o0beKT B Dpupe HE ecTh
"priba B Bojze", a ckopee "psiOb Ha Boje". B orimune or CTO, kKoTtopas HE OOBACHSET
npupoay "pensiTUBUCTCKUX d(PPeKToB", B JaHHONU MOJEIIM BCE OHU 00OpeTaroT (pU3ndecKkuit
CMBICJI, 4TO OOJier4aeT MOHMMAHHE MEXaHW3Ma HX IPOUCXOXKJCHHS W CHHMAeT BCE
"mapanokcel" CTO. D10 rimaBHOE JOCTOMHCTBO MPEAJIaracMoi MOJICIIH.

Bo-nepBbIX, BBIBOAATCS Bce NpeoOpa3oBaHus JlopeHna wucxois U3 mpolecca
KJIACCUYECKOI0 PacHpOCTpPaHEHUsI IEepeJayd B3aMMOJCHCTBHS II0 KIACCUYECKOMY K€
D¢upy. Hurne He BBOASATCS MOCTYJAThl Ha MPEAEIbHOCTh U HE3aBUCUMOCTH CKOPOCTH
CBETa OTHOCHUTENBHO cUcTeM oTcuera. HaoOopoT, Kaxyieecs «IOCTOSHCTBO» CKOPOCTHU
CBETa BBIBOJAMUTCSA U OOOCHOBBIBAE€TCSI UCXOs U3 Teopuu Ddupa. bonee Toro, cam BbIBOA
OCHOBAH Ha KJIACCUYECKHUX (POPMYJIax CI0KEHUS CKOPOCTEH, pabOTHI M UMITYJIbCA.

Bo-BTOpbIX, MOKa3aHO, YTO MPH YCKOPEHUH O0BEKTa, padoTa CUIIbl 3aTpayuBaeTCA
Ha JIOMOJHUTEILHOE €ro CKATUE BIOJIb OCU JIBHXKEHUS.

B-Tperbux, yrBepxaaercs, yTo cxaTblii 00beM Ddupa 001a1aeT JOMOIHUTEIBHOMN
JHEpruer, KOTopas Ha3bIBaeTcs 'SHepruedl macchl' M paBHa KOJUYECTBY pabOTHI
3aTpayeHHOW Ha ero cxkarue. M3 3TOoro mpeanoiokeHus, NpuUMeHss K DQUpy 3aKOHBI
KJIacCH4€eCKOW, HbIOTOHOBCKOW MEXaHHKH, BBIBOIATCS BCE YPABHEHMS PEISTUBHUCTCKOU
MEXaHUKU.

CyTb KOHIIENIIMM COCTOMT B CJEIYIOLIEM: CBET (B3aUMOJECICTBUE) B JIHOOOM
MaTCpHuaJIbHOM 00BEKTE (I[BI/I)KYHICMCH 501051 HOKO}IIHCMCH) PaCIIpoOCTPaHACTCA TOJIBKO II0
Ddupy, T.e. €ro CKOPOCTh HUKAK HE CBSA3aHA U HE CKJIAJIBIBACTCA C JBUXKCHUEM CHUCTEMBI
OTCUETa, CBS3aHHOW C MAaTEpUAILHBIM OOBEKTOM (KaK W paclpoCTpaHEHHE 3ByKa B
BO31yXe). JIBMKEHHME MaTepuaabHOr0 OOBEKTa - 3TO IMEpPEMEICHUE MPUCYIIUX EMY
(cocTaBisIOIIUX €ro) HampsbkeHul u nedopmannii B Idupe, KoTopoe, €CTECTBEHHO, HE
MOXXET MpeBbIIaTh CKOPOCTh  Mepedayd  B3auMMOJEHUCTBHI  (CKOpPOCTh  CBETA).
LlernocmHocmb MamepuanbHo20 obbekma obecriequsaemcsi cyrieprio3uyueu
rnosneu npuxo0Awux no 3Oghupy om pasfiuyHbIX e20 83aumodelcmeyrouux
yacmeu. [llpu smom eeomempudeckoe mecmo moyeKk (TMT) Ha komopom
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cobrrodaromces oripedesieHHble (ha308ble COOMHOWEHUST 83aumodelicmsy ouux
noneu, u obpasyruwee "nosepxHocmb cobbimud”, e crny4ae OBUXeHUs
MamepuasibHo20 obbekma o 3gupy nepexooum 6 HO8YH "NMo8epxXHOCMb
cobbimud”, Ha KomopouU ycmaHassiugaromces makue xe ¢ha3o8ble COOMHOWEHUSI.

MoxHO cKa3aTh, YTO "MOBEPXHOCTHIO COOBITUI" Ha3bIBAETCA JIt0OAs BBIJCICHHAS
IPOU3BOJIBHBIM 00pa3oM MOBEPXHOCTh, HA KOTOPOW MPOMCXOAMUT CYNEpPHO3ULUS IOJIeH
B3aMMOJICHCTBUA (M CHapyXu, W H3HYTpH) Tak, 4YTO B pe3yJbTare Ha Hel
YCTaHABIMBAIOTCA Kakue-TO ()a30Bble COOTHOIIEHUS. A BOT MpH JBMKEHUHM OOBEKTa
KaXKJasi TOYKa 3TOW MOBEPXHOCTU 3aHMMAeT MHOE IOJOXKEHUE, HO C TeM ke (ha30BbIM
cooTHoleHreM. HoBas COBOKYIHOCTh 3THUX TOYEK OO0pa3yeT HOBYIO '"TIOBEPXHOCTh
COOBITUI", OUEPUMBAIOIIYI0 KaK Obl Ty € TMOBEPXHOCTb, HO YK€ ISl JIBHXKYILEroCs
o0BeKTa

Hanpumep, moBepXHOCTh COOBITUH, B TOKOE MPEACTABISIONIasi COOON MOBEPXHOCTD
PaBHOYAAJICHHYIO OT JJaHHOW TOYKM (cdepy), U Ha KOTOPOU MPOUCXOAUT CYNEPIIO3ULIUs
NoJIEH TMOCHAHHBIX K "LIEHTPaJbHOW" TOYKM M BEPHYBIIMXCSA OT HEE, NMPU JBUKEHUU
NEPEXOJAUT B TaKYyI IIOBEPXHOCTb, ISl KaKJIOM TOYKM KOTOPOM BpeMsl Nepenadu
B3aUMOJICUCTBUSA OT Hee 10 "LEHTpPaJIbHOM" TOYKM U OOpaTHO TaKXe OCTaeTCs
OJTMHAKOBBIM, XOTsI 0/M MHBIM. ECTECTBEHHO, 3TO CIIpaBEeIJIMBO IS IIOOOW TOYKM TeNa U
I'MT npou3BoIIBHO paBHOYIAIEHHBIX OT HEE B IIOKOE BCEX APYTHX TOUYEK.

[Tpu nBmxenun storo oowvekra (I'MT BMecTe ¢ HEHTpabHON TOUKO) 1Mo Ddupy,
NOHATHO uTo nepeanuit ppont 'MT y6Geraer, a 3aiHuii HaberaeT Ha CUTHAJ (BO3MYIIICHHE
NoJisl) U3 UEHTpaibHOM Touku. [Ipu Bo3Bpare curhaiga - HaoOOpOT. DJIEMEHTapHbIE U
BIIOJIHE KJIACCMUYECKME pacueThl MOKa3bIBAIOT, YTO CyMMa BpeMeH Ipodera CUrHajia Tyaa u
oOpatHO mo DO¢uUpPYy OCTaHETCS OAWMHAKOBOM, eciu mpexae chepudyeckoe I'MT -
npeoOpa3yercsi B DIJUIMIICOMI, CXaTbli 1Mo Qopmyne JIOpeHIIEBCKOro COKpalleHus B
HaMpaBJICHUH JBMKEHUS, IPUUEM caMa 3Ta CyMMa BPEMEH MpoOera yBeJIMUUTCs B TOU ke
creneHu. M 3To 10CcTaTOuHO OYEBUIHO: BEAb KOT1a CKOPOCTh ABMKEHUS 00bEeKTa OJIM3Ka K
CKOPOCTH CBETA, TO BpPEMs JOCTHKEHHUS CUTHAJIOM OT LEHTPAJIBHOW TOYKH IEPEIHETO
¢ponta 'MT MoxeT ObITh BeChbMa BEIHMKO, XOTS OTHOCUTEJIbHAS CKOPOCTh BO3BPATHOI'O
CUTHaJIa OyJIeT MOYTH paBHA YJBOCHHOU CBETOBOM.

Nmenno BOT 3T0 000cHOBaHME npudrH JIOPEHIIEBCKOrO COKPAIIEHUS U 3aMeUICHUS
BpeMeHHM B JBrkyiuxcsa tenax, s cuurtaro CYIIECTBEHHOWM HOBUW3HOMUM nannoi
3duUpHOI Teopuu.
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JleicTBUTENBHO, PACCMOTPUM CHCTEMY M3 JBYX B3aUMOACHCTBYIOIIMX YaCTHL,
COBMECTHO Iepemeriaromuecs B Dpupe co ckopocTbio V BIONb ocH X, KaK 3TO TTOKa3aHO
Ha puc.l. Yactuisl HaxoasTes B Toukax ¢ koopaunatamu 0,0 - mepast, u X,Y - BTOpasi.
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KBaHT B3auMojeicTBUs (BO3MYIIEHHUE CHJIOBOTO TIIOJIS1) PACHpPOCTPaHSETCS IO
Ddupy co ckopocThio C OT MEePBOM YACTUIIHI 10 BTOPOIL 3a Bpems 1. 3a 3TO Bpems BTOpas
yacTUla (€CTECTBEHHO M TEpBasi TOXE) YCIEBAET OTOABUHYThCA Ha paccrosiHue V-t
3aTeM OTBETHOE BO3/ECHCTBUE BO3BpalaeTcs 3a BpeMms t, . 3a 370 BpeMs mepsas 4yacTula
yCHEBAET €lle MOAOJBUHYThCS HABCTPEUY OTBETHOMY KBaHTy Ha pacctosnue V-1,. Ilpu
TOM HET HUKAKUX OCHOBAHWI MpeanoiaraTh, 4TO YaCTHUI[bl JOJHKHBI COBEpUIATh KakKue-
HUOY/b CMEUICHMSI B MOMEPEYHOM, TO €CTh BJIOJIb Ocu Y, HanmpaBieHUH. COOTBETCTBEHHO
Ha puc.l paccTossHME MexAy YacTULUaMH 1o ocu Y coxpansiercs. Bech mpouecc
OnuchIBaeTCs popmyiaMu:

1,4
4

(x+v-g ) +y'=c
(x—v-2,) +y' =c"-
W, mocie HeCTIOXKHBIX MPeoOpa30oBaHMIA:
(c?-vH)?: — 2xvt; +(x?+yH)=0
(c?-v)ts + 2xvi, +(xP+y?) =0

J{nst cokparieHus 3aucy BBEAEM OOIIECTPUHSITHIE IEPEMEHHBIE:
2 _ 2 2 —
Ro=x"+y", f=Vfe

3aTeM MoJy4aeM BbIPAKEHUE JUIsl BPEMEH MepEeMEIEHU:

B4, =% x P + x* - + il
1» _C'{l_ﬁz_} 62_{1_52)2 cﬂ_{rl_ﬁﬂj

['naBHas maes 3aKi04aercs B TOM, YTO HEOOXOJMMO paccMaTpUBaTh U MPSMOE U
OTBETHOE B3aMMOJEHMCTBHE, TaK KaK TOJBKO 3TO SIBIAETCS YCIOBUEM, OOBEIUHSIOIIEM
B3aMMOJICUCTBYIOIIME YacTH CHUCTEMBl B €IUHOE 1eJoe U 00ecHeuuBaroIIuM
HEU3MEHHOCTh (Pa30BBIX COOTHOIIEHUH.
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CkrazpiBasi BpEMEHa pAclpOCTPaHEHUs KBAHTOB TMPSMOTO H  OOpPaTHOTO
B3aUMOJICHCTBHUS:

T=1+t,

MOJIYYUM AJI1 CYMMAPHOI'0 BPCMCHU CIICAYIOIICC BBIPAKCHHUC!

p__ 2R _JH x* -
e 18 R*-(1-8°)

BoccranaBnuBas 3anuck nepemeHHod R depe3 X u Y, moigyyaeM reoMeTpru4ecKoe
mecto Touek (I'MT), xoTopoe xapakTepu3yeTcsi OJHUM U TE€M € BPEMEHEM OOIIero
B3auMojencTBrs T=const. JIerko BUAETh, UYTO OHO SIBJIAETCS 3JUTUIICOM, CKAThIM IO ocH X
B COOTBETCTBHUHU C JIOPEHIIEBCKUM COKpAIICHUEM JIJIUHBI:

x? T

2 _ gl
5 (1-8) —;

Takum 00pa3oM, MOBEPXHOCTh COOBITUH, KOTOpas NpPH HEMOJABIKHOM CHUCTEME
HaOdrojanach Ha paccrosHuM Ry (mMoBepxHOCTH cdepbl) OT TEPBOM  YACTHIIHI,
npeoOpa3yercs B MOBEPXHOCTh AJUIMIICOMAA, KAaK MOKa3aHO Ha PHC.2, B JIBIKYIIEHUCS
cCHCTEME.

Puc.2

Brelpakas Tekymue KOOPAWHATHI TOJOXKEHUS YaCTHUIl OTHOCHUTEILHO APYr Apyra
yepe3 ux nosoxkenust 0,0 u X,,Yg B COCTOSHUM MOKOSI OTHOCUTEIIFHO MUPOBOr0 Ddupa 1mo

bopmynam:
x=x," 1-8°, ¥ = Yo R§ =x§ +J’§, HCOOTBETCTEEHHD E'RUK=TD

HOJTy4aeM:

T4

xq +y5 =(1-8") —

u, Jajee:

2
&

pud g 2 . 2
4-fxy +py) — (1 —ﬁjj'Tg,HﬂH [ﬁ] =(1—ﬁ2j-T2,HJIH T,_i,j =(1—ﬁz)'TE
c
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OTtkyna u ciaeayer HanOoJee 3HaMeHHUTasi opMya:

T
J1-8°

Wrak, nokazaHo, 4To "pensTuBUCTCKUE" 3PPEKTHl UMEIOT MECTO Ha CaMOM JIeie U
UMEHHO Oyarojapsi TOMy, 4YTO IEpPEHOC B3aMMOJEWUCTBUS BBINOJIHSETCS MOCPEACTBOM
MHPOBOTO Ddwupa. CwMm. BBIBO/I npeoOpa3zoBaHui Jlopenna
http://cardiac.narod.ru/STR/Lorentz.pdf

CnenoBarensHO, TprOOp MaiikenbcoHa, Kak OblI €ro HE TIepeMENIad OTHOCUTEIBHO
Ddupa, Bcerma Oymer peanbHO CkuMaThes mo JlopeHily, 4To 00ecreyuT HEHM3MEHHBIE
(a30BbIE COOTHOIICHUSI CUTHAJIOB, PACIIPOCTPAHSIONINXCS 110 €0 BYM IUIeYaM, OTKyaa U
HEU3MEHHOCTh PE3YNbTHPYIONMEH HHTEPHEPEHIIMOHHON KapTHHKH Ha IIKane mpudopa.
CM. mpuurHa «IIOCTOSTHCTBA CKOpocTH cBeTay http://cardiac.narod.ru/STR/invar.pdf

T:

Wtak, 4TO K€ ciemyeT M3 KOHIICTIIMH MHUPOBOTO Ddupa, Kak cpempl MepeHoca
B3auMozeicTBuii? Hanbomee ecrecTBeHHBIM Oy/IeT AOMYIIEHHUE, YTO "IJIEKTpOMariuTHoe"
B3aMMOJICHCTBUE SIBIISIETCS HamOoJiee YHUBEPCAIbHBIM M omnpeneisomum. 00 3Tom
CBUJICTEILCTBYET TO, YTO (PU3UYECCKUE 3aKOHBI HE U3MEHSIIOTCS B JIBHIKYIIICHCS CUCTEME —
KaK ¥ JIOJDKHO OBITh MCXOMS M3 WHBAPHMAHTHOCTH TpeoOpa3zoBanmii JIopeHIia MMEHHO st
AJIEKTPOMArHUTHBIX B3auMoOAEHCTBUUA. Jleno B TOM, 4UTO i1 KaXJAOro BHUJA
B3aMMOJICHCTBUM JTOJDKEH CYIIIECTBOBAaTh CBOM ko3¢ ¢dumueHT 1mo JlopeHily, B KOTOpoM
BMECTO CKOpPOCTH CBeTa (QuUrypupyer cremnuduueckas CKOPOCTh PaclpOCTPAHEHUS
JAaHHOTO BHJa B3auMozeicTBus. OmHako ycrexu (U3UKM BBICOKHMX SHEPruil W (akT
YCHENTHOTO MPUMEHEHUSI CUHXPO(a30TPOHOB /Ji pa3roHa MPOTOHOB W APYIMX YACTHII,
CBUJICTEILCTBYET, YTO HYKHO YYUTHIBATH UMEHHO CKOPOCTh CBETa. DTO O3HAYAET, YTO
I[EJIOCTHOCTh TPOTOHOB (M, €CTECTBEHHO, JAPYruX OaprOHOB) B KOHEYHOM MTOTE
ONpeNesieTcss DJIGKTPOMArHUTHBIM — B3aUMOJICHCTBHEM, a SKOObI ydacTHE KBaHTOB
CWJIBHOTO B3aUMOJACHCTBUS (MMM-ME30HOB W JAPYrMX) — JIMIIb OIOCPEACTBYET W
kamydaupyer ero. BeposiTHO U Apyrue B3auMOACUCTBUSI HE SBJISIOTCS UCKIIOYEHUEM. . .

Takum o0pa3zoM, Bce MPOIECCHl MOKHO paccMaTpyBaTh B aOCOJIIOTHOM CHCTEMeE
OoTCcueTa CBSI3aHHOW ¢ MUPOBBIM ODdupoM. To, 4TO OH BpsAJ JIM HEMOJABHXEH — 3TO
ecTeCTBEeHHO. CKOPOCTH CKJIAIBIBAIOTCS «KJIACCUYECKH», a COOCTBEHHO PEISTUBUCTCKUE
dbopMyIIBI TIONYJArOTCSl TIPU OMHCAHUU JBIKCHHUS OOBEKTa B OJHOW M3 CHUCTEM OTCYETa
yepe3 KOOPJWHATHI APYro, 4TO HE MMEET K COOCTBEHHO (hM3MKE Mpollecca HUKAKOTO
OTHOIIIEHUSI, © KOTOPBIH BIIOJHE KJIACCHYECKH IMpOTekaeT B cpeae Ddupa. M3 sroro, mo
MEHBIIEH MEpe, CIEAYET, YTO MOXKHO OXHJATh CYIIECTBEHHOTO YMNPOIICHUS OMUCAHUS
B3aNMO/ICHCTBUH.

Eme orcrona cienyer, 4To HET HUKAKUX 'TapaJlOKCOB" TEOPHUH OTHOCHTEIBHOCTH.
Bpewms, kak 3TO HM CKy4HO, aOCOJIIOTHO, a KTO U3 JABYX OJM3HEL0OB HaWUMEHEEe MOCTapeeT,
MOXKHO MOCUMTATh B CUCTEME OTCUETA, CBSI3AHHOM C HEMOABMXKHBIM DdupoM. [Ipu 3ToM
OKa3bIBAETCs, YTO U B MHEPLHUAJTILHON CUCTEME, B KOTOPOU MOCTOSSHHO HAXOAUTCS OJIMH U3
OJIM3HELOB, pacuy€Tbl OyayT TOXKe NpaBuibHble. CM. pellleHHe «Iapagokca OJU3HEL OB
http://cardiac.narod.ru/STR/Paradox.pdf . 11 uro pacnpocTpaHeHre KakuX JHOO0 MPOIEeCcCOB
CO CKOpOCTSIMU OOJIbIlIE CBETOBBIX (HampuMmep MpPOAOIbHBIX BOJH B 3(QHUpE) HUYEM HE
3alpelieHo U He MOKET HAPYIIUTh HUKAKUX MPUHIIMIIOB MPUYUHHOCTH.


http://cardiac.narod.ru/STR/Lorentz.pdf
http://cardiac.narod.ru/STR/invar.pdf
http://cardiac.narod.ru/STR/Paradox.pdf
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K u3noxeHHbIM BbIBOAaM aBTop mpuiuen B 1985 romy, B cBsizu ¢ mpobiiemamu
JIOIIJIEPOBCKOTO 3(dekra B ABMKYIIMXCS cucTeMax. Kiaccuueckoe onucanue (ppoHTa
BOJIHBI, pACIpOCTpaHsmonleiics B cpeae Odupa, Kak HHU YAUBUTENBHO, MPUBEIO K
IPABWIBHBIM COOTHOWIEHUAM. OJIHAKO NP TAaKOM ITOAXOJE CHSUINCH BCE 3aTPYyIHEHUS,
CBSI3aHHBIC C HEMHEPLUHAJIBHBIMUA CUCTEMAaMHU OTCUETA U Mp. Pe3ynbTarsl MCIOIB30BAINCH
I COOCTBEHHOro ymorpebOsienuss B "SAmmke" u HUrge B TO BpeMsi HE ObUIH
OITyOJIMKOBaHBI.

[Ipenmonaraercs, YTO CXaTbli OOBEM MOXKET, MPU HEKOTOPBHIX YCIOBHSIX,
YIEPKUBATHCA B TAKOM COCTOSIHUM TOJIBKO MPH HAJIUYHUM CHJI BCECTOPOHHEIO CXKATHUSA
(BHYTpEeHHEro JaBjeHHs)) BO BceM o0beme MupoBoro Odupa W 10pu HATUIUHU
OTIpeIeIEHHON HEIMHEHHOCTH MEXaHW4YeCKnX CBOMCTB Odupa. BceneacrBue sTou
HEJIMHEMHOCTH C)KaThe ydacTka DQupa NPUBOAUT K JIOKAIBHOMY OCIA0JEHUIO BOKPYT
HEro CHJI BCECTOPOHHETO CXKaThs, a BbI3BAaHHBIE ATUM HAMpsHKEHUS BHE CKaroro (T.e.
o0amaroriero Mmaccoir) oorema Ddupa TPoSBISIIOT cedsl Kak TPaBUTAIMOHHOE TI0JIe. DTO
ellle MPEeACTOUT aHAIUTUYECKH 000CHOBaTh. HO yXe sICHO, YTO 0OBEKThI, YMEHBIIAIOUIUE
BOIM3U ceOsl BHEIIHEE MOJIe CHKATUSI, TOJDKHBI MPUTATUBATHCS — BHEIIHee noje "craBut"
ux JApyr k apyry. Ho 3ta rumoresa, HEBa)XHO — BEpPHA OHA MJIM HET, COBEPIIEHHO HE
BJIMSICT Ha BBIBOJBI <«A(PUPHON PEIATUBUCTCKOM MEXaHUKH», KOTOpbIE MPE/ICTaBIICHbI
WCUCPIBIBAIOIIUM 00pa3oM B paMKax HMMEHHO MEXaHUKH. [eopus [1ofs1  unu
egpasumauuu rioka 3a pamkamu 0aHHou pabomel.

A Tenepb 0 Macce. Hanmpumep, eciiv mpeanonoxkuTh, 4To "qacTuilsl cpeasl” Jdupa
B3aMMHO OTTaJIKMUBAIOTCS 10 3aK0HY 1/R’, (0H0GHO OXHOMMEHHBIM 3apsiiam), To paboTa,
3aTpadyeHHass Ha uX cOmmkeHue mnponopiuoHaibHa 1/R, a mo Bcem 3-m
MPOCTPAHCTBEHHBIM OCSIM — 1/R% 10 ects o0paTHO MPOMOpPIMOHATIBHA 00BEMY, 0
KOTOPOro ynajaoch cxaTb Odup. Bnpouem, aBTOp HE HacTamBaeT, 4YTO MpPUPOJIA
3aBUCUMOCTH PHEPruM cxaroro J¢dupa oT ero odObema BbI3BaHa UMEHHO 3apsinamu. Ho
BOT 3Ta JHepeus cocamozeo Igupa 6onee, yem umo-1ubO uUHoe, NPOCUMCS HA POJb
"mémnoii snepauu”, IPONCXOKIAECHUEM KOTOPOU TaK 033Ja4€HbI yUEHBIE.

N uMeHHO 3aBUCUMOCTh dHEpruu cxkaroro Ddupa "E" oOpaTHO mponoprmoHaIbLHO
ero oobemy "W" siBnsieTCsl MOCBUIKOM AJIsl JATbHEHIINX MOCTPOSHUM.

E_k
W

OO6patum Tenepbr BHUMaHKUE Ha TO, YTO 00beM W 3JUTUIICOM1a, COOTBETCTBYIOIIETO
HOBOMY TOPU30HTY COOBITUI MPU ABUKEHUU CUCTEMBI OTHOCUTENTHHO Ddupa,
YMEHBIIAETCS MPONOPLUUOHANTBHO JIOpEHIIEBCKOMY COKPAIICHHUIO U PaBEH:

W= W, J1- B

rae WO - ucxoauslil 00beM cdepbl 11 TOH ke "MOBEPXHOCTH", HO Y HETTOABUKHOM
OoTHOCUTENBbHO Dupa cucrembl. Takum 00pazom, MOKHO MPEATIONOKUTh, UTO MPU
YCKOPEHHH (PU3NYECKOro o0beKTa, padoTa CUJIbl 3aTPAaYMBAETCS HA CKATUE 3aHUMAEMOT0
UM [IPOCTPAHCTBA, KOTOPOE OCTAETCS 3aT€M HEM3MEHHBIM ITPU CBOOOIHOM JBUYKEHUU, TaK
KaK 00yCJIaBIIMBAETCs B3aMMOCHCTBUEM YacTel CUCTEMBI B IIpeieax JaHHOU
MOBEPXHOCTH COOBITHH.
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Wrak, MOXHO 3anucaTh GOpMyIy JJIsl TOTHON SHEPTUU CUCTEMBI:

ke ko ko1 1 e
E=— —  umuE= —+—><—><|32 +..., unu AE s ———— > HO H3BECTHO AR e Mo
Wy o1 - B W, W, 2 2Wo e
OTCIOI[a CICAYCT, 4TO:
'3 m e
o=y , & MONHAT SHEPTHA CHCTEME ONpefeNaeTca hopmynofi E= —2—
W 1- B2
k
A BbIpaxkasi peJISITUBUCTCKYIO MacCy Kak I = o
C
I0JI — Mo _ 2
YIUM M= — u E=Mc
1-p

EcrecTBeHHO nmanee, cnenarb BBIBOJA, YTO JHEPrus MOKOS E=mqc® o0ycnoBieHa
"KoJUIancCupoBaHUEM' HEKOTOPBIX YACTEM CUCTEMBl M BBI3BAHHBIM BCJIEACTBUE 3TOTO €€
C)KaTHEM IO CPaBHEHHIO C UCXOJIHBIM (HEBO3MYIIEHHBIM) IPOCTPAHCTBOM. Bo3HuKatonme
opu 3TOM B cpeae Odupa HaNpsHKEHUS BHE CHCTEMbl  BOCHPUHUMAIOTCS — Kak
IPABUTALMOHHOE TIOJIE.

UToOB! Y’k OKOHYATENHHO "OTBA3ATHCS'" OT PEISITUBUCTCKON MEXaHUKU DWHINTEHHA,
BBIBEJIEM TEMEpPh YypaBHEHUS AuHaMHUKU. VICXOIHBIE MOCTYIaThl COCTOST B TOM, 4YTO
W3MEHEHHUE TIOJIHOW SHEPrUU CHUCTEMbI, B TIOJJHOM COOTBETCTBHUU C KJIACCUUYECKOU
MEXaHUKOH , paBHO pabOTe MPUIOKEHHON K HEHM CUJIIbI, KaK MMPOU3BEJCHUIO CHIIbI Ha MMYTh
(E,=E;+F-X), a u3aMeHeHHe UMITyJIbCa CUCTEMbI PAaBHO MPOM3BEICHHUIO TOW K€ CHIIbI Ha
Bpems ee aeiictus (P,=P+F-t):

tnc mucg L F
= H

J-B -8

m- W :mD-VD_l_F_t

S8 -8

I[J'I}I IMPOCTOTHI BBIPA3UM B CBCTOBLIX CAMHUILIAX U O603Ha‘II/IMI
W F X i
—— |3, —=f, —=: © — =M
C C C 1— [32

Toma CHUCTCMa (HOKa JJIA MMOCTOSIHHOM CI/IJIBI) 3aIIUIICTCA, KaK:
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[TpomudpepeHnmpoBaB cCUCTEMY MO BPEMEHH, TTOJIYIHM UCKOMBIC YPAaBHEHUS TUHAMUKU:
Cuny f (x,t) 31ech He cnenyer nuddepeHIupoBaTh, MOCKOJIbKY OHA SBIISCTCS BHEIIHEH U
HE 3aBUCHUT OT JABUKCHUS CUCTEMBI.

dM —_ -

T B:flx,t) dopmyJia A
M %m @—_’( t) @ B
T B+ T f(x, opmyJia

WHTepecHO 3aMEeTHTh, YTO U3 3TUX (POPMYT MOXKHO HE3aBUCHUMBIM CIOCOOOM
BBISICHUTh 3aBHCUMOCTh Macchl OT ckopoct. IlogcraBuB f w3 dopmyner "B" B
dbopmyny "A", pu yCKOpEHUU BIOJIb TPACKTOPHUH JIBHKCHHUS, TIOTYUHM:

M dM dp aM B dB
T gy 2R =
ar " ar PotMegp bwm =T
1 2 My
OTKyja, HHTErpupys, umeeM MM = ——-In(1 — B%) + const u nance M = —
2 /1_32

910 SHA4YUT, YTO UMCHHO TaKasd 3aBUCHUMOCTb MACChl OT CKOPOCTH oOecrneunBacT
BBIIIOJIHCHHC YCJIOBI/Iﬁ COXpPAaHCHUA KAaK DHCPIruu, TaKk U UMITyJbCa.

B cucreme orcuéra (CO), B koropoit Teno mokoutcs (B cobctBerHoir CO),
ypaBHCHUS TUHAMHKH, HE3aBUCHMO OT HAIPABIICHUSI TIPHIIOKCHHON CHJIBI, IOJDKHBI UMETh
«B HavaJie JIBMXKCHUSD» TaKOU K€ BUJI, KaK U B «HEMOABMXKHON» oTHOcUTeNbHO Ddupa CO:

mg - % =f, <PopmynacC

dt,
[Tokaxem Takke, 4TO U paBHOBECHE MOMEHTa CUJI MpH nepexoze B coocTBeHnyo CO
TOK€ HE HapylIaeTcs. A ClIe0BaTeIbHO, HUKAKHE SKCIIEPUMEHTHI B COOCTBEHHOM
CUCTEME HE CMOT'YT OTBETUThH Ha BOIPOC ABUKETCS OHA, UM TTIOKOUTCSI OTHOCUTEIBHO
Ddupa.

[Iyctb umeem CO HaOmronaTens, B KOTOPOW M OIKCHIBaEM JABUIKEHUE Tella U B
KOTOpOH JIJIs1 HEero crpaBeayiuBa cuctema gopmyn "A" u "B". B paccyxaeHusx HIKe 310
cUcTeMa, CBsi3aHHasi ¢ 00bekTOM «1». BooOie-To, mo ymomuanuto, Mbl B kauectBe CO
HaOmoarens noapazymeBaeM CO HENMOABUKHYIO OTHOCUTENBHO Ddupa. Huxe nokaxem,
YTO 3TO HEBAXKHO.

Omnpenenum, Kak TPUBOIATCA K COOCTBEHHOM CHUCTEME CHIIBI, KOTOPBIE MTPHUIIOKECHBI
B HaIIPaBJICHUU JIBMKEHHUS. PaccMoTpuM ciyuaid, Korja aBa 00beKTa HaXOAATCS Ha OJHOMN
JUHUU HA PACCTOSHUM S APYT OT Apyra W JBUXKYTCI B OIHY U Ty K€ CTOPOHY C
oJIMHaKOBOM ckopocThio V. U mycTh 0T 00bekTa 1 B CTOPOHY 00BEKTa 2 JBUMKETCS 30H] C
aOCOJIIOTHOM CKOPOCThIO B Ddupe Vy. OnpeneauM CBs3b CKOPOCTH ABWKCHHS 30HAA Vy B
Ddupe U ero CKOPOCTH OTHOCUTEIHHO 00BekTa 1, B 3aBUCHUMOCTH OT HaIpaBJCHUS
JBUYKEHUS: BEPEN WM 0OpaTHO.
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YToOBI BBISICHUTH BpeMs |1, 3aTpaueHHOE 30HIOM Ha MOJET, MYCTh, B MOMEHT
JOCTHKEHUSI UM 00bekTa 2, 00paTHO OyJIeT MOCIIaH UMITYJIbC cBeTa "'C'', KOTOPBIT
nocturHeT oObekTa 1 gepes Bpemst T,. Bce cOOTHOIIEHUS yKa3aHbl HA PUCYHKE HIDKE:

il S 12 i
¢ . ¢ VT, |
| R L >
® ®
VT ¢ T,
— 2 |

S+V-Ty=VxTy (1) wmwm S/C+B-T;=BxT; rae Bx = Vx lc ur.n.
S' VTZZC'TZ (2) S/C'B‘T2=T2
T1+T2 =t (3)

Ho crauana onpeaenum paccTostHue MeXIy oObekTamu, m3mepeHHyro B CO, CBSI3aHHOM ¢

oobekToM 1. J[11g 3TOTrO MONuUIéM BMECTO 30H/1a UMITYJIbC CBETa, Tak uTo Vy = C U By = 1.
S/c S/c S/c
I[Monyuum T =—— mT,=——,otkymat =T(+T, =2 ———
yq 1 1-B 2 148 ° YA 1Tl2 (1-52)

3ameTtuMm, uto B coOctBeHHOM CO o0bekTa 1 3a 3TOT nepuos npoiaér Bpemenu ty ,
COOTBETCTBEHHO COOTHOIIEHHIO t =ty / /1 —B? (4)
[ToncraBiisist 3TO COOTHOIIIEHUE B BhIpakeHHe ajist "t", momydum:

S/c
tp=2—,

J1-B2
paccrosiHue MeXy 00beKTaMu, u3MepeHHoe B 3Toi xe CO cocTaBiser
_ 2

So=S/y1=8% ()
3TO BIOJIHE IOHATHO, €CJIM Y4€CTh, UTO BCE pa3Mepbl 00bEKTa 1 peasbHO COKPAIIEHBI MO
JlopeHiry B HampaBiIeHUH IBKEHUS. Takum 00pa3oM, HCTUHHBIE pa3Mephl B D¢dupe B
3TOM HaIpPaBJICHUH, OTHOCUTEIILHO COOCTBEHHBIX, OKAXKYTCSI COOTBETCTBEHHO
YBEIMYCHHBIMU.

HO B cooctBenHOM CO o0bekta 1ty = 2-Sy /C , 0TKyma aemaeM BbIBOJ, YTO

TGHCPL OoIIpCaciuM CBA3b a0COJIFOTHOM CKOpPOCTH IMYTCHICCTBYIOIICTO 30HIA C

oTtHocuTenbHOM B CO, cBsi3aHHOM ¢ 00BbeKTOM 1

S S
N3 ypaBHenus (2) noayduum T, = ﬁ , Tak 41O T =t — f , rae "t" — aTo Bpems

BO3BpAIICHUS] CBETOBOTO UMITYJIbCA, OTMEYAIOIIETr0 MPUOBITHE 30H1a Ha 00BEKT 2.
S/c
N3 ypaBHeHus (1) umeem: By = N + B, Kyaa ¥ MOJICTaBUM BBIpAXKEHUE IS T ;.

1
(S/0)-(1+B)
a+pre—s/e TP ©

[Tocne psiaa mpocThIX Mpeodpa3oBaHUil OTYyUUM Py =
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B co6ctBennoi, kak 0b1 "HenoaBmwkHON'" CO o0bekTa 1, 30H1 nMeeT ckopocts Vo. U s
cooctBenHoit CO ypaBHenus (1-3) mpumyT BU/I;

Sy fc= Bo Ty, THE BO =V, /c

So lc= Ty

Tio+T20 =1

So  (1+Bo)

Orcrona erko HaxoauM ty = = B
CoOBITHIO, KOTOpOE B abcoroTHoi CO Ddupa coorBercTByeT Bpemenu "t" B hopmyie (6).
[MosTomy "ty" u3 -6t (7) u "t" B d-1e (6) csizanbl coorHomeHueM (4), a 'S" B ¢-ne (6) u
"So" — cootHomenuem (5). [Toacrasus B hopmyiy (6) 3Hauenus "t" u "'S", BeIpakeHHbIC
yepes "to" 1 "'Sy" mo hopmymnam (4) u (5), u 3amenuB nmotom "ty" Ha ero 3HaUCHUE U3 (-JIbI
(7), momyduM B UTOTe BRIPOKEHHE, CBA3BIBAIOIICE A0COIIOTHYIO CKOPOCTh 3, 30H/a B
abcomrotHoit CO Ddupa ¢ B,9 otHOCUTENBHO cobcTBeHHOM CO 00bekTa 1:
(1% B, Bo+ B

1466 P T1rpp OO

OTMeTHM OY€Hb BaXKHBIM MOMEHT, YTO BCE (POPMYJIbI MBI BHIBOJIUIIN B MPEATIOI0KEHHUH,
4YTO a0COMIOTHBIE CKOpOoCcTH V2 30HAa 1 V 00bekTa 1 HampaBieHbl B OJJHY CTOpoHy. Ecnu
K€ OHU MPOTUBOIIOJIOKHBI, TO, KaK clieAyeT u3 ypaBHeHut (1) u (2), 3nauenue V ciemnyer
B3ATh C OTPHUIATETHLHBIM 3HAKOM. A B dopmynax (8) u (9) 3HaueHue 3 B3sITh C MUHYCOM.

(7) — 1 5T0 BpeMsl COOTBETCTBYET TOMY XKe

Bx =

Otcrona, npocThiM TUPPEHITUPOBAHUEM MOTYUUM

dfx 1-p? APy

At~ (L+fPp)? dt

[TockoNBKY, 110 YCIOBUIO, TENO HENOABHKHO B JIBUKYILEHUCS CUCTEME OTCUYETA, T.€.
HavajabHas CKOpOcTh Bo=0, umMeem

(10)

By _ 1 _pzy. o _ o _ g2y, o db
g = A—p =A%) at, dt (11)

Takkak to=t-1—B%,10 ﬂ = /1 — B?, oTKyza momy4aem, 4To
ﬁx ﬁ’o

——=0-p )2 (12)

YuureiBasg, uto M = MOJICTaBHM 3TO BbIpaxkeHue B popmyiny "A" umm, Kak

=

cienaHo Huxke, B popmyny "B™:

J1-Pp?
[ToacraBus B hopmyny "BX" BeiparkeHue ajst mpou3BoaHoM u3 (12), momydum

o
dt,

fi = d< mg ) 4 mg dfx my dpx

. = . dopmysia BX
dt 1—p2 dt —ﬁz)% dt

fx =mg -
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Otkyna cnenyer, uto fo = fx , To ecTh B HanpaBneHUH JBMKEHUS CHITBI OCTAFOTCS
Hen3MeHHbIMU. ClleJoBaTeNbHO, 3TO cripaBeasinBo s Jiroboi CO.

Onpenenum Tereppb, Kak MPUBOJATCS K COOCTBEHHOH, JBHKYIIEHCS, CHCTEME CHJIBI,
KOTOPBIE HAIPABJICHbl MEPNEHAUKYISIPHO JBWXKEHHUIO. [loCKONbKY B 3TOM cCiydae
CKaJIIpHOE IIPOU3BEIACHUC B-f=0, To ectb paboTa HE NOPOU3BOAUTCSA, TO U3

mn 1] dM
dbopmynel A" ciaegyer, 4To T 0, To ectb Macca He MeHsaeTcsi. COOTBETCTBEHHO, B

aM -
"bopmyne B" unen " L = 0 u oHa CBOJIUTCS K BBIPAXKEHUIO!
B, —
M- ek fy(x,t) dopmyra BY

rje uHAeKC "y yKa3pIBaeT Ha TO, YTO CHJIA M YCKOPEHHUE NEPICHUKYJIAPHBI K IEPEHOCHOM
ckopoctu apuxkenus CO.

Yrobsl nepeiitu B nBrkymytocsi CO, BeIpa3uM yCKOpeHUe % 4yepe3 yCKOpEeHHUe
% B cooctBeHHoit CO. Ilyctp mMeem paBa 00bekTa, ABUTAROIMecs B Ddupe
[apaJUIEIIbHO C OIMHAKOBOW CKOPOCTHIO V.
ANY
R 2 q'_ ...... — . — — — — -
ct

Omnpenenum pacCcTOSIHUE Sy MEXAY TPACKTOPUSIMH OOBEKTOB B COOCTBEHHOM CHCTEME
orcuéra (CO) nnst o6bexta 1. [y 3TOro u3Mepum BpeMs JBUKEHHSI CBETOBOT'O UMITYJIbCA
(2't) Tyma u o6patHO. S; BBIYHCIUM KaK Sy = tyC, T/e ty 9T0 BpeMst IIyTH CBETOBOTO
uMITyJibca 10 00bekTa 2 B cooctBeHHON CO 115 oObekra 1.
13 cxembl oueBniHo (c't)* = S*+(V-t)°, oTkyaa momyanm

t = > rnef3 =V /c.

_c-,/l—ﬁz'

g cooctBenHoi CO oObekTa 1, BeiencTBre peaibHOro JIOpeH11eBCKOro 3aMe IJICHUS
BpeMeHU B D(PuUpe, U KOTOpOoe B COOCTBEHHOW CUCTEME BOCIPUHUMAETCS TaK, KaK €CJIi Obl
oHa ObLy1a "HEMmOABMXKHOM ", TIpoIIeIee COOCTBEHHOE BpeMsi Iy ¢ pealbHbIM CBSI3aHO

cootHomenueM t =ty /+/1 — 2. Tloacrasisis 310 BeIpakeHue B GopMy:Ty Ui t,
noiayuuM 1ty = S/C 1, coOTBETCTBEHHO, Sp= ty'C =S.

Htax, coOcTBEeHHBIEC pacCTOSHUS TIOTepEK NBrKeHus B 1000 CO coBmamaroT ¢
a0COJIFOTHBIMH.
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nmn

Onpenenum CKOPOCTU BIOJIb OCH Y, TJI€ BEIMYUHBI C UHJEKCaMH "o" SBISIOTCS
"cOOCTBEHHBIMU ", ”BMEPEHHBIMH B JABUKYIIEHCS CUCTEME:

dy Do _dyo dbo
dt  dt dt, dt

Tak kak tg =t-,/1 , TO ﬂ = /1 — B?, oTKyza momy4aem, 4To
0'\/1_,82 nin .By:.gyo'\/ _,82

AHaJIOTUYHO:
d d dt d
ﬁy 1 ﬁyo ll_ﬁz.ﬁ._oz(l_ﬁz).ﬂ
dt, dt dt,
m
IMoxcraBuB 510 3Hauenue B Qopmyny "BY" u yuureBas, uto M = - Oﬁ =
MOJIY4YUM:
My . dﬁy _ (1 ﬁz) dﬁyo f
1-p2 dt ,/1—3 ty 7
WJIH
Mg - dﬁyo _ fy
dtg 1— B2
Jy

OTKyJa CJIEAYET, uTo [y = N
1-[32

Bor Tyt, ckopee Bcero, moHagoOuUTcsi yrouHeHue. Uto ke Mbl craenanu? Ml
MEePECUUTAIM CUJIbI, KOTOpPbIE OBUTM U3MEPEHBI B CUCTEME HalJroaarelis, B COOCTBEHHYIO
CO nns Tena, IBMIYKEHHWE KOTOPOTO OMHCHIBAIIOCH B CHUCTeMe Habmomaresis GpopMyaamMu
"A" u "B". To ecTb 118 TeNa, IBUXKYIIETOCS OTHOCUTEIBHO CUCTEMBI HAOIr01aTeIsl.

[Tpeanonoxum, Habmoaarenb HaxoauTes B CO MOKoSIIecss OTHOCUTENbHO Ddupa.
[Ipy 5TOM OKa3bIBAETCS, UTO CUJIbI, IEPIICHANKYJSIPHbIC HAMPABICHUIO ABUKCHUSA, B TEIIE,
JBUKYIIEMCS OTHOCHTENbHO Ddupa, peaspHO BO3pAcTalOT 0OpaTHO MPOMOPLHOHATBHO
JIopeH1IEBCKOMY COKpAILIEHUIO pa3MEPOB TEJla B HAPaBICHUU JIBUXEHUSA. FIMEHHO 3TO u
o0ecreunBaeT COXpaHEHUE BCeX MOMEHTOB cHJI B J1r0001 CO, ABMXKYIIIEHCS OTHOCUTEIHLHO
D¢dwupa.

JIefCTBUTENBHO, PACCMOTPUM  3JIEMEHT 00bEMa, KOTOPBIM  ypaBHOBEUIEH
MOMEHTaMH CHJI, AEHUCTBYIOIIMX BHAOJb oced X W Y. Ilpu ABMKEHUH OTOT BJIEMEHT
cokpaturcs 1o Jlopenuy Bnojib ocu X. Ho poBHO B TaKOM K€ OTHOIIIEHUM BO3PACTET CUJIA,
JNEUCTByIOIIas BIOJAbL OCH Y, TaK YTO MOMEHTHl CHJ MO-TIPEKHEMY OCTaHYTCS

YPaBHOBCHICHHBIMU.
K 1
1
1
1
1
Dt

-IX

—

=0 \V
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Ho curyamus He wu3meHwnach Obl, ecnu Obl HaOmromarens Haxonuics B CO
JIBIDKYIICHCS oTHOocuTenabHO Odupa. Ilpocto y Hero, s Tena JABHXKYIIETOCS
otHocuTeNbHO ero CO, nony4ymiuch Obl HHBbIE BETMYHUHBI JIODEHIEBCKOTO COKpAIICHUS U
W3MEHEHUsI TTONEPEUHBIX CUJI, HO TaK)Ke HE Hapyllas YCJIOBUM paBHOBECHS, HAOII01aEMbIX
uM B coOctBeHHoit CO. IlpuuéMm s kaxmoro HaOmogatens B cooctBeHHor CO «B
HavyaJdbHbIA MOMEHT» crpaBeymBa Gpopmyna C. TloaToMy HUKaKuE «yXUIIPEHUSD B BUJE
MOJIBEIICHHBIX 3aPSIKEHHBIX MIIOCKUX KOHJAEHCATOPOB U T.II. HE MO3BOJISIT HAM BBISICHUTB,
neukercs i Haa CO win HeT, ¥ TeM 0oJiee Kya.

[To mMepe mpUIOXKEHHUS CUJIbl HEKUMU HWHCTPYMEHTAMHU W YBEJIHMYEHHUS CKOPOCTH
Tena, HaOI0JaTe b BIIPABE CUMUTATh, UTO «YBEIUYMBACT YHEPTUIO Tesa, cxuMas Dhupy,
YTO C TOYKH 3PSHUS JPYroro HabJII0AaTeNsi MOXKET BBITJIAIETh C TOYHOCTHIO 10 HA00OPOT.
EMy MoXeT mokaszarbcsi, 4TO Ha00OpOT: 3HEprusi (M CKOPOCTh) TENa YMEHBIIUJIACh, 3aTO
YBEJIMYUIIACH SHEPTU UHCTPYMEHTOB MCIOJIb3YEMBIX MEPBBIM HAOIIOAATEIIEM.

OTMeTHM caMoOe TJIaBHOE, 4YTO OTIMYaeT DQPHUPHYIO TEOPHIO OTHOCUTEILHOCTH
(OTO) ot CTO DiiHiITElHA.

B CTO sece uHepyuarnbHble cucmembl omc4yéma paeHorpasHbl, a ece
«pensmusucmckue OOKyCbl» 803HUKaOmM rpu riepexode K Opyaum cucmemam omcdéma rnpu
ycrnosuu HesasucuMocmu CKopocmu ceema HuU om 4Yeeo. [Ipupoda 3moeo eHoMeHa
HeusgecmHa U «Mo coa/laweHuo» Haxoumcs eHe KoMnemeHUuuu Hayku. MexaHuka HeromoHa
3aMeHsiemcs Ha pesiimugUCMCKYI0.

B 3TO mexaHuka HetomoHa ocmaémcs cripasednueol 8 rnpuroXeHuu €€ K 3QUpPHbIM
obbekmam. Bce uHepyuarnbHble cucmeMbl omcYéma Heomau4dumMbel om rokosweucs 8 dgpupe
u 8cé amo sensemcs crie0cmeueM mo20o, Ymo ¢hududeckue mesia obpasosaHbl CUIO8bIMU
nonsamu 3gupa, ecriedcmeue 4eao OHU Mpu O8UXEHUU pearlbHO Cxumaromcs 8 3gupe, a
3Hepaus cxamus Odpupa nporopuuoHaribHa cmerneHu €20 cxamusi (m.e.obpamHo
rnporopuuoHasibHa yMeHbWweHU obbéma Aghupa, 3aHUMaemozo mesiom). CKkopocme ceema —
3MO Mpocmo CKOpOCMb repeHoca e3aumodelicmeuli yepesd Aghup U Moxem 3asucemb Om
¢usuyeckoao cocmosiHuUs Jghupa 6 rpocmpaHcmee U 8peMeHU. A Kpome moeo,
«coefiaueHusi», 8bI80OFWUE HEKOMOpble (DeHOMEHbI 3a paMKu Hay4HO20 uccredogaHus,
rpomusopeyam uessamM no3HaHus u HedonyCcmumabl.




