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§ 15. NpuHuun oTHocHTeabHoCTH Tannnes

1. ¥YpaBHenue, Bhlpaxkawouiee BTOpoH 3akoH HbloTona
ma=F, (15.1)

OTUETIUBO MOKA3hIBAET, YTO 3TOT 3aKOH He MOXKeT OLITb CIpaBeiJiuB
B J000# cucteme ortcuera. JleficTBUTe/NbHO, YCKOpeHHe &, BooOIue
roBopsi, HMeeT pasHble 3HAYeHHS B pa3/MHYHBIX CHCTEMAX OTCYeTa,
JBHXKYIIHXCS OTHOCHTENBHO JApPYyr Apyra c¢ yckopenHem. Cuia xe F
He MOMET 3aBHCeTh OT BLIGOpa CHCTEMBblI OTCHEeTa, TaK KaK OHa ompefe-
JISIeTCsl TOJBKO B3aHMHBIMH PAacCIIOJIOXKEHHSIMH H OTHOCHTEJIbHBIMH CKO-
pOCTSIMH MATEpPHAJbHBIX TOYEK CHCTEMbl, 4 3TH BEJUYHMHBI COIVIACHO
HEepeJSITHBHCTCKON KHHEeMaTHKe OT BhIOOpa CHCTEMBl OTCYeTa He 3a-
Bucsart. Ortcioza cienyer, 4o eciu Bropo# 3akoH HeloToHa cnpaBensus
B KakKoH-JHGO cucTeMe OTCueTa, TO OH He MOXeT OCTaBaThCsl ClipaBel-
JIUBBHIM B JpYroH CHCTeMe oTcueTa, ABHKYILIEHCA OTHOCHTEIbHO NepBO#
C YCKOpEHHEM.

2. JlomycTuM, 4TO cuctema otcuera S uHepuuanbHa. Paccmor-
pUM BTOpYIO cHcTemy oTcueta S, JBIXKYLLYIOCS OTHOCHTEJNBHO Iiep-
Boil mocrymarenbHo C pocTosiHHOH ckopocteio V. Ilycte wu3BecTHO
IBUXKEHHe MaTepHajbHOH TOUKH B OJHOH M3 ITHX CHCTEM, HallpHMep
B cucreme S. Kak Haiity npuxenue Toff ke TOUKH B cucteme S'? 3a-
Jaya B JOPENSTHBHCTCKOH €€ IOCTaHOBKe CBOAUTCS K HAXOKAEHHIO
dopMyJ, BBHIpAXKAIILHX KOOPAMHATHL x', y', 2' HBHXKYIeHCs TOUKH
B cucTeMe S’ uepes ee KOOpAHHATHI X, ¥, 2 B CHCTeMe S B OJHUH H TOT Xe
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MOMeHT BpeMeHH. Hauano KoopiHHAT W HampaBJaeHHS KOOPAWHATHBIX |
ocell MOXHO BRIOpATh NMPOHU3BONBHO KaK B CHCTeMe S, TaK H B CHCTeMe
S’. Eciu KoOpAMHATHBIE CUCTEMBl HENOABHKHBI JAPYr OTHOCHTENBHO
Jpyra ¥ OTJHYAIOTCA OfHA OT APYTOH TOJNLKO IOJOXKEHHAMH HayaJ H
Halnpas/eHHsIMH KOOPAWHATHBIX ocefl, TO npeo0pa3oBaHHe KOOPJMHAT
CCTh YHCTO TeoMeTpuyeckas 3ajaya. Ee perieHye U3BECTHO U3 aHAJHUTH-
yeckoii reomerpun. Ocraercsi TOJBKO BBIICHHTb, YTO HOBOTO BHOCHT
e B BOIIPOC O IipeoGpa3soBaHHH KO-

Y M OpJIMHAT JIBUXKEHHE OJHOH CHCTEMB
OTCYeTa OTHOCHTEJNbHO APYro#?

Jljisi IpOCTOTHL MOXKHO TNPHHATD,

YTO KoopauHartHee ocu X', Y, Z’
COOTBETCTBEHHO MapalJIeNibHbI KO-
opavHaTHeIM ocamM X, Y, Z u

YTO B HAYAJLHBIA MOMEHT BpEMEHH

0 4 t =0 mnauano O’ coBMelaeTcs
—— £X" ¢ navasom 0. Kpome Toro, MOXKHO

5 Ry CUNTaTh, 4YTO CKopocTh V mapan-
JeapHa ocu X. Ilpu stux ycno-

BHUAX ocb X' Bce Bpemsa Oyaer

coBnazarh ¢ ocblo X. Takue yipo-

Puc. 26, LIeHHs B TOCTAHOBKE 3ajaul He
JIMIIAIOT ee OOIIHOCTH, MOCKOJABKY

nepexon K ofuM dopmysaM MoXKeT ObITh CORepILIeH AONOJIHHTENb-
HbIM NEPEHOCOM HayajJ KOOPIAHHAT H IOBOPOTOM KOOPAMHATHRHIX OCef.
Ilycty B MOMEHT BpeMeHH ¢ ! ABuKymAsics TOUKA HAXONHTCA B HOTO-

skennu M (puc. 26). Torna OM = 00’ +0 M. 3a BpeMsl ! Hauajo
KOOpIHHAT cHCTeMbl S’ mepeXoiuT u3 noJoxeHuss O B monoxenne O,

—
npudem 00" = Vi. Beuny 3toro npeasiyliee COOTHOIIEHHE TP HHEMAET
BHIT

r=r'4+Vt, i=¢, (15.2)

— J— .

rne r = OM, r’ = O'M — paguychl-BeKTOpH ABUXKYIIEHCA TOUKH
B cucrevax S u S’ coorBercTBeHHO. 3anuilleM coorHoende (15.2)
B MPOEKUHUsX Ha KOOPIHWHATHBIE OCH: '

x=x'"4+Vt', y=y, z=2, it=t. (15.3)
@opmynsl ofpaTrHOro npeo6pa3oBaHHsT HMEOT BHI
r=r—Vt, =i, (15.4)
HWJIH B KoopaunatHoH dopme
X=x-Vt, y=y, 2=z =L (15.5)

31u dopMyaBl H [AlOT pellleHHe rnocTaBieHHOH 3ajaun. OHH Ha3bI-
palotca npeobpasosanuem [arunren. Mbl nmprcoeanHunu x Qopmyaam
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npeo6pa3oBaHusl KOOPAMHAT IOHOJHUTENbHYI0 dopMyay {' = £, uTo6nl
SIBHO OTMETHTBb, YTO B HEPEJISITHBUCTCKOH KMHEMATHKE BPEMS CUHTAETCS
abCcoMOTHRIM, a MOTOMY He mpeobpasyercH.

C TOUKM 3peHHA «3[paBoOro CMhIcaa» MpeoOpasoBaHue [anunes
Kaxercs camooueBUIHEIM. OIHAaKO B OCHOBE €ro BEIBOJA JIEXKHT Npel-
IIOJIOXKEHHE JOPEAATHBUCTCKON KHHEMATHKH 00 aGCOMIOTHOCTH JJHH
H IIDOMEXKYTKOB BpeMeHH. AGCOIOTHOCTL BpPEMEHH SIBHO OTMeueHa
B ypaBHeHHH ! = {. Tlpu BbIBoje oCTaMbHBIX (POPMYJ HCIOTL30BAHO
npennosioxenre o6 abcomorHoctd anud. [lefictBurenasHo, GopMmyab
(15.2), (15.3) u (15.4) 6buTH 6b1 CAMOOYEBHIHBIMH, ecliH Gbl pajHyChi-
BEKTOPHl # ¥ 7', a C HUMH U BCE KOOPAMHATHL X, Y, 2, X', y', 2’ u3meps-
JHCh B ONHOH M TOH e cHCTeMe oTcueTa, Hanpumep S. Ho B pelicTBH-
TeJLHOCTH (QOpMYJBI NPENNosaraloT, 4YTO <HEIUTPHXOBAHHEIE» BeJH-
WHHH ¥, X, Y, 2 U3MEPAIOTCSA B CHCTeMe S, a «UTpHXOBaHHBIE» »', X',
y’, 2 — B cucreme S’. Ilo 3Tolt npuyuHe npu BLIBOAE PopMYJ Npeobpa-
30BaHusl [anunes Ge3 mpeanoyoxKeHHd of aGCOMIOTHOCTH PACCTOAHUH
U IIPOMEXKYTKOB BPEeMEHH OOOHTHCH HeNb3f. PenstuBHCTCKas ¢H3HKa
OTKasajach OT TakKoii abcomoTHocTH. Ilpeo6pasoBasime [anuness oHa
3ameHuna npeobpasosanuem Jloperya. Sror Borpoc GyAeT NOAPOGHO
paccMOTpeH NpH H3J0XKEeHHH TeOpPHH oTHocHTeabHOCTH. Cefiuac nocra-
TOYHO OTMETHTb, YTO NIpeobpasoBanue ['anuses siBisieTcsl MpefesbHBIM
clyyaeM npeoGpasoBaHus JlopeHna M TIONyYaercss W3 MOCHEIHEro,
KOrZla CKOpPOCTh V npeHe6peKHMO MaJjia 1Mo CPaBHEHHIO CO CKOPOCTHIO
cBeta B BakyyMme. [Ipy u3yueHuu «MmemieHHbIX ABHxkenuil» (V?/c® <L 1)
MOKHO T0JIB30BaThCsl NpeodpasoBanuem [anunes. B ciyuae «OplcTphIX
IBHXKEHHI» 3TOr0 JeJaTh Heab3fl.

3. Hdudepepennnpys cooTHoweHnue (15.2) mo BpemeHH #, moayYyum

dr
dt

dr’! dr’ ,
HJIH
0= +V, (15.6)

rie ¥ — CKOPOCTb TOYKH B cucteme S, a 9 — B cucreme S’. d1a dop-
MyJ1a BHIPAXKAET HepeAAmUBLCICKUL 3aKOH CAOJeHUs ckopocmel (B ¢u-
3M4ecKoM cMbiciie). OHa BEIBEJIEHA 37eCh B NPEANOJIOMEHHH, 9TO CKO-
pocth V nocrossna. Ho ¢opmyna Bepha u B cayuae, Xorja BeJHUKHHA
V He nocrosinda. OpHako s mesell Hacrosilero maparpada jocra-
TOYHO CKOpOCTb V CYHTATh BEIHYHHOH IOCTOSHHOM.
-~ Huddepenunpys BTOpoli pa3 B IpPe/NONOHCHHH TOCTOSIHCTBA V,
TIOJIY4HM

do dv  dvo

dt T odb T di
HITH

a=a'. (15.7)
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3nech @ — yCKOpeHHe TOYKH B cHcTeMe S, a @' — ycKOpeHHe TOH e
Toukd B cucreme S’. Takum o0pasoMm, yCKopeHHe B o0eHx cuCTeMax
oTcYeTa OJIHO H TO XKe. ['0BOPAT, UTO YCKOpeHue UHEapUAHMHO OMHOCU-
meabro npeobpasosanus Iaaures.

CpobopHasi MarepHajspHasi TOUKA ABUXKETCA B cucTeMe S Ge3 ycKo-
peHusi, TaxK Kak 110 NPENnoNoKeHHIo cucreMa S uHepuuaasia. Gopmyana
(15.7) mokaswiBaer, YTo ee [BMXKeHHe B chucTeMe S’ Gyler Takxe Heyc-
KopenHbiM. CliefoBartesibHO, cucTemMa S’ — ToXe HHeplHuaJbHas Cu-
creMa orcuera. TakuM o0pasoMm, cucmema omcuema, O8UNYWAACS
APAMONUHELHO U PABHOMEPHO OMHOCUMENbHO UHEPYUANbHOL CuCmeMmbl,
cama asafemcs unepyuaavhotl cucmemoll omewema. Ecin cyuiectByer
xoTs1 6bl OfiHa HHEpUHA/JbHAsl CHUCTEMa OTCHeTa, TO CyLiecTByer u Oec-
KOHEYHOE MHOMXKECTBO HHEepIHaJbHBIX CHCTeM, IBHXYUIUXCS JpYT
OTHOCUTENBHO Apyra NpsMOJHHERHO U paBHoMepHo. Cuia sBJjsiercs
GyHKUHeH TOMLKO WHBAapHAHTHBIX BeNHYMH: pasHocTell KOOpIAMHAT U
pasmHocteli CcKopocrell B3aMMOJEHCTBYIOMIMX MaTepHajbHBIX TOUEK.
ITosToMy. oHa He MeHsieTcsl NPH Tepexojle OT OJHOM CHCTEeMbl OTCYera
K apyrofi: F = F'. Vinaue roBops, Cuia UHBAPUAHMHA OMHOCUMENHO
npeobpasosarus Iaruses. Tak Kak H yCKOPEHHE HMHBAPHAHTHO: @ =
= @', 10 u3 ypasnenus (15.1) cienyer

ma’ =F'.

1o ypaBHeHHe Bbipa)aeT BTopoil 3akoH HbloToHa B «ITpHXOBaHHOI
cucreme orcyera S’. OHO uMeeT Takoll ke B[, YTO M B <HEIUTPUXO-
BaHHOH» cucreme S. YpaBHeHMs, OCTalOLIMECS] HEeU3MEeHHBIMH MpH
nepexofe OT OJHOH CHCTeMBI OTCYeTa K JpYroH, HasblBalOTCH uUHEa-
puanmuemy. TakuM o0pasoM, ypaswenus mexanuxu Heiomona unsa-
puanmuel OMHocumeabro npeobpasosanus Iasuses. 310 yTBepKIeHne
Ha3BIBAETCS MPUHUUNOM OmHocumeabnocmy Iaaures.

4, TlpuHuMn OTHOCHTEJbHOCTH ['ajiujiess yTBEPKAAeT IOJNHOE paB-
. HOTpaBMe BCEX HMHEPIMAIbHBIX CHCTEM OTCYeTa. JHAYHT JH 5TO, Y70
OJIHO H TO € JBUKEHHE BHIVISIUT ONHHAKOBO BO BCeX MHEPIHAJIbHBLIX
cucremax orcuera? KoHeuHo, Her. JIBUMKeHHe Tela, CBaJjMBILETrocs
C NOJKH PaBHOMEDHO IBWXKYILIEroCs BaroHa, SIBJAETCS NPSIMOJHHEH-
HBIM, €CJIH €F0 paccMaTpHBaTb OTHOCHTENLHO Barona. Ho to ke npuxe-
HHE NPOUCXOAMT No nmapabose B CHCTeMe OTCYera, CBSI3aHHOM C M0JOoT-
HOM JKeJIe3HOH JIOpOrH, XOTH 3aKOHBI MeXaHUKH HbioTOHA OfHMHAKOBbI
B o0eHXx cucreMaX oTcuera. JlguokeHue 6bieAA0UM RO-pASHOMY HOMOMY,
umo sakoror Hotomona epascaomen Ougpeperyuarvhomu ypasresusmu,
a makux YypasHenull HedoCmamouro, 4mobbl NOAHOCTbIO Onpedesums
deudiceriue. J1nst sT0ro K AndipepeniuanbHpM yPaBHEHUAM HAJ0 MPHCOe-
JHHHTL Haya/bHbIE YCJOBHMS — 321aTh HauaJbHOE MOJOXKEHHE Tela H
€r0 HayaJbHYIo CKOPOCThb. B npuBenenHoM npumepe nuddepeHunanbibe
ypaBHEeHUsl JBUIKEHHs TeJla OAHH M Te XXe B 00eHX CHCTeMax OTCuera,
OJHaKO HauaNpHble YCJIOBHA pa3Hbie. B Barone Teno majaer ¢ nonku
C HaYa/JIbHOH CKOPOCThIO, paBHOH HY/M0. B cucyeme orcuera, cBsizannoil
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C MOJIOTHOM 3KEJTe3HOI JOPOTH, TO XKe TeJO HMeeT HaualbHYI0 CKOPOCTh
B TOPU3OHTAJbHOM HAaNpaBJCHUH. DTHM H OOBSICHAETCS pa3JMUHBIH
XapakTep [BHXKeHHS B o0eMX cucTeMax orcyera. st Toro 4rtoGbt
JBHKEHHe MOJYYHJIOCh OJXHAKOBBIM, HaJ0 B 00eHX CHCTeMax oTcyeTa
CO3JaTh OJMHAKOBLIE HaYa/bHble YCJI0BHA. ITO HAJO NMOHHMAThH B Cje-
JYIOIUIEM CMBICJIE.

JonyctuM, 4TO HMEIOTCS [Be 3aMKHYTble CHCTEMbl Tel — JBe 60Jb-
e J1abopaTOpHH, ABHIKYLIHECS OTHOCHTENBHO APYT ApyTa mnpsiMo-
JHHeHHO M paBHOMepHO. Kaxnas u3 j1aGopaTopHH MOXKET CAYXKHTb
cucTeMoit orcuera. Ilyctb 3TH cHcTeMbl HHepuUHadbHBEL IIpeanonoxum,
yTo 06e 1a0OpaToOpHH COBEpIUEHHO TOXKAECTBEHHE!, T. €. COCTOSAT H3
OJIHOTO M TOTO ke Habopa OAMHAKOBLIX Tel H 060pYAOBAHb! COBEPLICHHO
OJMHAKOBO. SIBIeHHs, MPOHCXoAsllyde BHYTpH Ja00paTOpHH, He 3aBH-
CAT OT TOTO, HTO IPOUCXOJMT B OKPYXKAMOUIEM BHELIHEM MHpe, TaK Kak
10 NPEANOJIOKEHHIO JaOOPATOPHH SABASIOTCA 3aMKHYTHIMH CHCTEMAMH.
Ipunuun otHocHTesnbHOCTH Ianuies yTBepXKIaeT, UTO OCHOBHbIE MeXa-
HUYECKUE 30KOHbL, KOMOPLIMU Onpedelsiomcs USMEHeHUS COCMOAHUA
dsudicenus mea, 8 obeux aaGopamopusx o0xuu.u me se. Ilog OCHOBHBIMH
MEXAHHYeCKHMH 3aKOHAMH 3/leCb INOHHMAIOTCH 34KOHDLI, OfIHO3HAYHO
olpefe/sioIHe JBHKEHUE CHCTEMB 10 HAYAJBHLIM YC/JIOBHAM, B KO-
TOPHIX OHa HAXOIW/ach, T. €. MO 3HAYEHHSIM KOOPAMHAT H CKOpOCTeH
BCEX MarepHaJbHLIX TOYEK CHCTEMB! B NPOH3BOJABLHBIH MOMEHT BpeMeHH,
yCJIOBHO NpPHHUMAaeMblil 3a HauaabHbIH, Ecin B obenx JabopaTopHAX
CO31aTh OJHMHAKOBbiE HayajbHbElE YCJIOBHSI sl BCEeX 6e3 HCKIIOUeHHs
TeJ, TO BCe NMOCJAAYIOUIHe JBIXKEHHA HX OyAyT NPOTEKaTb COBEPUICHHO
O/IMHAKOBO B 06eHX JabopaTopusix. FIMEHHO B TaKOM CMLIC/Ie IMOHHMAJ
OPUHUUN OTHOCHTeNAbHOCTH cam lanuneir. OH nucad:

«YepuHuTeCh C KaKUM-HUGYAb NpUATE]eM B NPOCTOPHOE NOMELICHHE Noj, nalyGol
6oJbIIOro KopabJsi H yCTHTE TyAa MyX, 6aGoueK H ApYrux NOJOOHLIX MeJKHX JIeTaw-
HAX HaceKoMbIX, [TycTh TaM HaXoAHTCS TaKke 6OJIbLIOH cocyll C BOJOH H NJ1aBaIOLIHMH
B HeM pri6kamH. IlojBechTe jJalee HaBepxy BeAepKo, H3 KOTOPOro Kamis 3a KamjieH
BEITeKaja 6bl Bofa B APYrofl cocyh € Y3KHM TOpJILIIIKOM, NMOACTABJIEHHBI BHH3Y.
IToxa Kopabanb CTOUT HEMOABHXHO, HaGAI0AaliTe CTapaTe/IbHO, KaK MeJKHe JieTallte
KHBBIE CYIleCTBA C OJHOH H TOH XK€ CKOPOCTBIO JIeTAIOT BO BCEX HaNpaBJIEHHSIX BHYTPH
nomerleHud. PHIGKH, Kak BH yBHAHTe, OYAyT MJaBaTb 6e3pas3jinyio BO BCE CTOPOHHI.
Bee napatowpe kaniau GynyT nonagate B IOACTaB/leHHHH cocyn. Bpocas npHaATe/mo
KaKyio-HHOYZb Belllb, BaM He NpHAETCs NPHMEHSTh G64/1bIYI0 CHIlYy, 4To6bl 6POCHTDL ee
B OJiHY CTOPOHY, 4eM B APYTYIO, eCJIH TOJLKO Bellb 6pocaeTcs Ha OfiHY U Te ke paccTos-
Huda. Ilpeiras asyMs Horam#, Bbl C/ie/aeTe NMPLIXKOK Ha OJHO H TO XKe paccTosHHe,
He3aBHCHMoO OT ero HanpasJeHusi. Habmoaaiite xopolenbKo 3a BCEM 3THM, XOTHA Y Hac
He BO3HHKaeT HHKAKOTO COMHEHHS B TOM, UTO, MOKa KOPabJb OCTAETCSA HEMOABHAKHBIM,
BCe JOVIKHO MPOHCXOAHTb HMEHHO TaK. 3acTaBbTe Telepb KOpab/ib NMPHBECTH B /IBH-
MeHHe ¢ KaKoH yrojHo ckopoctoio. Ecav apukeHue 6yeT paBHOMEpHLIM U 6e3 Kauku
B Ty H JPYrYyI0O CTOPOHY, TO BO BCeX YKa3aHHHIX SIBJleHHSIX BBl He OGHAPYXKHTE HH
MaJIeHIero H3MEHeHHsI H HH 110 OJHOMY H3 HHX He CMOKeTe yCTAHOBHTb, ABHMKETCH JIH
KopaGJib, HJIH CTOMT Ha MecTe».

Hanee Tanuiei nosropsier, Kak GyayT NpoTeKaTh Ha ABHAKYyuleMcs KopabJe Bce
ABJIEH U, ONUcanHbie Brliie. OH 3aMeyaeT, B YaCTHOCTH, 4TO, ecsin 6pOCHTL ¢ OAMHAKOBOR
cunofi (Hapo ObUIO CKa3aTh — C OJUHAKOBOH CKOPOCTHIO OTHOCHTENIbHO Kopabssi)
OJJHH H TOT XKe NpeJMeT CHayajla K KOpMe, a 3aTeM K Hocy Kopaliisl, To B IEPBOM CJ1y4ae
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TNpefMeT MPOHZET OTHOCHTEILHO 10JIa Kopa6ss He GoJsblliee PAcCTOSIHHE, YeM BO BTO-
POM, XOTSI 3a BpeMsl, OKa NpeiMeT HaXOAKTCS B BO3AYXe, NoJ ABHKYierocs Kopabis
yCIleeT nepeMeCTHTLCSI HAa 3HAUHTENbHOE PacCTOsIHHE HABCTPeuy lpeaMeTy. AHamoruy-
Hbie 3aMedaHHs JeNalTCs UM H B OTHOLIEHHH OCTaNbHABIX siBJeHHi. OTMeuass He3aBHCH-
MOCTb BCeX sBJieHHH, HaGaofaeMblX B 3aKPLITOM MOMEMEHHH NoA Nnany6Goro KopabJs,
OT PaBHOMEPHOTO JABMKEHHS NocjeaHero, I aquiell NPUXOAUT K CEAYIOMWEMY BEIBOAY:

«[TpuyuHa COTVIACOBAHHOCTH BCeX ITHX SIBJIEHHH B TOM, YTO JBHMKEeHHe Kopabid
o6lle BceM HAXOAAMMMCS B HeM INpeAMeTaM, TaK:Ke Kak H Bo3gyxy. [lostomy-To 51 M
CKasajl, 4YTO BBl JOJKHBl HAXOZHTHCA IOJ masy6oii».

5. Bruio 6l HempaBH/IBHEIM [2BaThb NPHHIMIY OTHOCHTENLHOCTH
cnenyomyo GopMyJHpoBKY: «Ecad B IBYX pa3iuUHBIX HHEPUHANbHBIX
CHCTeMax OTcYeTa B HAYAJbHBIH MOMEHT BPEeMEHH 8ce 0e3 UCKAOMEHUSA
meara u o0vekmst BeesenHold MOCTABUTL B COBEPUIEHHO OJHHAKOBBLIE
VCJIOBHS, TO B JaJpHeHleM B 00eHX CHCTeMax OTcUeTa BCe SIBJIEHHS
OGyLyT NpoTeKaTb COBEpIIeHHO OAMHAKOBo». Takoe yTBepxjehHue Gec-
COZIepaKATeTbHO H HE MOXKeT BhIpaxiaTb HHKAKOro (PH3HUECKOro 3aKOHA.
JeficTBUTEIbHO, €CM [BE CHCTeMBl OTCYeTa ABHXKYTCS OfHA OTHOCH-
TeJLHO Jpyrof, TO éce 0e3 uckawuerus meaa Bceeaennod He MOryT
B OAHH H TOT XKe MOMEHT BpeMeHH HaXOJIHUThCA B HHX B COBepILEHHO
OIHHAKOBBIX YCJOBHAX: CKOPOCTH OJHHX M TeX. e Tell B 3THX IBYX
cHucTeMax orcyeTa OyayT pasueiMu. IloaToMy mpennocruika, o KOTOpoH
FOBOPHTCSI B NPHBENEHHON (HeNpaBUJILHOH) QOPMYIHPOBKE, HE MOMKET
OLITh BLINMOJAHEHA, TOCKOJBKY OHa HMeeT B BHAY Bce (€3 HCKIIOUEHHUS
tesa Bceenennoii. Ilpunnun orHocutensHocTH (B nmpaBuibHOH ¢opmy-
JILDOBKE) SIBJISICTCA He TPHBHAJIbHLEIM (PH3HUECKHM 332KOHOM IIOTOMY,
YTO B HEM peub HJET He O fABJEHUSX Bo Bcedl Bcesennolt, a o sBJIEHHAX
BHYTPH KOHEYHOIX SAMKHYMbIX CUCmeM WIH CUcmem, Haxo0auuxcs
8 HeU3MEHHbIX 8HewlHux ycaousx. TIpUMEpOM MOXeT CIYXMTb 3aKpHI-
TO€ MoMellleHHe Ha kopalJe, o KoTopoM roBopud Ianuneii. [lToMemenne
JOJKHO GbITh 3aKphiTo. MHaue siBJieHHS, B HEM [IPOHCXOISALIME, 3aBH-
cend OBl OT CKOPOCTH BeTpa, MEHSIOWEHCST C H3MEHEHHEM CKODOCTH
IBHXKEHUA Kopabss. Takoe momelneHue Bce Xe He SIBJSIETCS BIIOJIHE
3aMKHyTOH cucTemodi. Testa, B HeM HAXOAAWMECH, NOABEPKEHH BHeII-
HHM BJIMSHUSM: HA HUX AefICTBYeT Iose CUIHl TsKecTH 3emiu. OnHako
3TO TIOJIE OJHO U TO K€, HE3aBHCHMO OT TOrO, ABHXKercd KopalJjib paB-
HOMEPHO MJIH CTOMT Ha MecTe. [T03TOMY 3aKphHITOE NOMElIEHHE ¢ HAXO-
ISIUMMHCS B HeM TeJaMHu BefleT cebsl Tak e, KaK 3aMKHYyTas CHCTeMa,
XOTs OHO M HaXOJHTCSl BO BHELIHEM II0Jie TSXKEeCTH.

[IpUHUHO OTHOCHTEJNBHOCTH MHOTA2 (GOpPMYyJHPYIOT ele Tak: «3a-
KOHBl IPHPOJBI OFMHAKOBEl BO BCEX MHEPIHANBHBIX CHCTEMAX OTCHETa».
Henocratox 31ofi opMyJHPOBKH COCTOHT B TOM, UYTO «OAHHAKOBOCThH
3aKOHOB I PUPOJBIY MOXKET OHITH HCTOJKOBAaHA B CMbICJE OAUHAKOBOCTH
HPOTEKAHHA OJHOTO H TOTO XK€ SIBJIEHHS BO BCeX HHEpPIHAJbHBIX CHCTe-
Max orcuera. 3To, KaK NoApPoOHO pasbsCHEHO BhIlle, HeBEPHO. X apaKTep
HpOTEeKAaHUS (PUIHUECKHX SBJCHUH ONpee/sieTcs He TONbKO OCHOBHBEIMH
3aKOHAMH INPUPOAbI, HO M 3HAUEHUSIMH IapaMeTPOB, OIPEAEIAIIHX
Haya/ibHbIE€ YCJOBHS, B KOTOpPHIX Haxoimjack cucrema. Urobnl He BO3-
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HUKa/l0 TNOAOOHBLIX HEBEPHLIX MpPeNCTaBJEHHH, Jydllle TOBOPHTH HE
NIPOCTO O «3aKOHAX NPHPOABI», a MO Npumepy DHHIITEHiHA O «3aKOHAX,
N0 KOTOPBIM HpOUCXO0AM UBMEHERUS COCMOAHUL (DUSUHECKUX CUCMEeMD;
GopMyJUpYys TPHHUHI OTHOCHTENBHOCTH CJELYIOUIMM 00pa3oM:

3akonbr npupodsl, NO KOMOPLIM USMEHAIOMCA COCMOAHUSL (PUBLMECKUX
cucmem, He 3a8Ucam ot moeo, K KAKOU U3 uHep yUalbHeLx CUCMeM OmeHema
OMHOCAMCA 3MU  USMEHEHU.

Dra dopMmynuposka sisercd Oonee oblell, yeM MpexHss, B KO-
TOpPOl TroBopHJoch 06 HHBAapHAaHTHOCTH 3aKoHOB HbloToHa oTHOCH-
TelbHO TpeobpasoBanusi ['anuges. Bo-nepBuix, 31ech uger peub 06
UHBApHAHTHOCTH 8cex (husudeckux 3aKOH08, & He TOJbKO 3aKOHOB Me-
XaHHKH, KaKOBLIMH fIBJAAIOTCH 3aKoHbl HebloToHa. Bo-Brophix, 31ech
He yKa3aH KOHKpeTHbIH BHJ npeobpa3oBaHHH KOOPAHHAT W BpeMeHH,
OTHOCHTE/JIbHO KOTOPbIX 3aKOHBI IPHPOJBl HHBADHAHTHH. Takue mpe-
ofpa3oBaHusl Haao HaHTH H3 €aM020 NPUHLUNG OMHOCUMEAbHOCTU
M HEKOTOPBIX JONOJHHTENIbHBIX coobpameHui. VIMEHHO Tak B TEOpHH
OTHOCHTEJbHOCTH MOJydaloTcsl Ipeobpa3oBaHus JlopeHua, 0 KOTOpHIX
6bl10 YIIOMSIHYTO Bblllle. 3aKOHB! IPHPOJibl HHBAPHAHTHBI .OTHOCHTEIBHO
npeo6pasoBanus JlopeHua. ITpHHLIHI OTHOCHTEJNBHOCTH B Takol dopmy-
JIHPOBKE HA3BIBAGTCS NPUHLUNOM OmHocUumessHocmu Sinuwmetina. O Hem
Oyler HATH pedb B INOCAEAYIOMHX YacTAX Hallero Kypca.

§ 16. ApAHTHBHOCTL M 3aKOH COXPAHEHH§ MacChi

1. TlycTb ABa Tesna ¢ Maccamu M1y H M, CTaJKHBAIOTCS MEXKAY cO6O#H
U COeRMHSIIOTCS B OJHO — coctaBHOE — Teso. IIpumepom Moxer cay-
XHUTb CJHNAHHE [BYX TJHHSHBIX IHADOB NPH CTOJIKHOBEHHH MEXNy
coboil. [Ipyrum npuMepoM SIBASIETCS XUMUMECKAS WIH A0epHAsA peakyus,
B KOTODOH [Ba aToMa HJIH s1/(pa COEJHHAIOTCA B MOJIEKYJy HJIH HOBOE
spo. TpeGyercsi onpeieNuTh MacCy COCTaBHOIO Te&jla 71, 3Has MACCHI
my W m, COEIUHSIOWHXCH Tein. Ha mepBHIfl B3r/sig OTBET Ka)KeTcs
TPHUBHAJIBHBIM, & HMEHHO m = m, + m,. XoTd 3T0 B KaKoH-TO Mepe
H TpaBHJIBHO, HO Tpefyer obocHoBaHHs. OGOCHOBaHHE MOXHO JaTb
Ha OCHOBE MPHHIIMNA OTHOCHTeNbHOCTH [anunes.

PaccMOTpUM NpoOLECC CTOJKHOBEHHSI B KaKOH-MTHGO HMHEPIHAJIBHOM
cucreme oTcueTa S. O603HAyuUM uepe3 ¥, H Uy CKOPOCTH Tesl [0
CTOJIKHOBEHHSl, a uYepe3 © — CKOPOCTb COCTaBHOIO Tejla Iociae
cToMKHOBeHHsl. Ha OCHOBaHHHM 3aKOHA COXPAaHEHHS HMIYJbCA MOMKHO
HaNucaThb

m; 0, + myv, = mo. (16.1)
PaccmoTpuM Temepb TOT e Npolece B CUCTeMe orcdera S’, ABHXKY-
efcsl OTHOCHTEJNbHO CHCTEMbl S MpPSIMOJNHHEHHO H pPaBHOMEPHO CO

ckopocthio V. CorJjiacHO NpHHIHMIA OTHOCHTEIBbHOCTH 3aKOH COXpaHe-
HHUsSl MIYJbCA CIpaBE/IUB TaKKe B cHcTeme S’ M 3amuchiBaeTcsl B BHIE

myo] + myvy =mu’, (16.2)



