[loe3eHTaumMa No doumsmke HO
TEMY:

OCHOBHOM 3aKOH pPenATUBUCTCKON AUHAMUKN
MaTepunaribHOU TOYKM.

PeuleHue 3aa4ay Ha Ucnosnib3oBaHUe 3aKoHa
3aBUCUMOCTUN MacCChbIl Tesrla OT CKOpPOCTH, Ha
ABUXeHue Ten No OKPYXHOCTMU.

BbIMOAHUA: BAOXMH BUTOAMM
CryaeHt 11TCI1 BMKa




30KOH B3AMMOCBSI3M MACCbI U SHEepPrum

0 3SUHLWITENH NMOKA3AA, YTO CYLLLECTBYET 30BUCUMMOCTb MHEPTHOM MACChHI OT CKOPOCTU U
3TO CBOMCTBO BCEX MATEPMAAbHBIX TEA. HEMOCTOIHCTBO MACCHI TEAQ — CAEACTBME
NOCTYAQTOB TEOPMM OTHOCUTEABHOCTU. MHEPTHAS MACCA ABMXKYLLLIMXCS
PEAITUBUCTCKMX YHACTULL 30BUCHT OT BEAMYUHBI MX CKOPOCTH, BEPHEE, OT OTHOLUEHMUS
CKOPOCTU K CKOPOCTU CBETA

MaCca, M3MEPEHHAS B TOM MHEPLIMAABHOM CUCTEME OTCHETA, OTHOCUTEABHO
KPTOPOM YACTULLO HOXOAMTCS B MOKOE; M - MACCA YOCTHLLbl B CUCTEME OTCYETQ,
QJTHOCUTEABHO KOTOPOM OHO ABMXKETCS CO CKOPOCTHIO V.




0 CAeAOBATEABHO, MACCA OAHOM U TOM XXE YACTULLbI PA3AMYHA B PA3HbIX
MHEPLMAAbHbBIX CUCTEMAOX OTCHETA. KOK CAEAYET U3, C YBEAUYEHMEM
CKOPOCTU MHEPLMI TEAQ (YaCTMLBI) pacTeT u nNpm V — C CTPEMUTCS K
OEeCKOHEYHOCTM. 3HAYUT HU OAHO TEAO NPU M>0 HE MOXET AOCTUYb
ckopocTtm C.

OnbITbl HO YCKOPUTEAIX, TAE M3YYOAUCH ABMXKEHMS ObICTPbIX 3APIKEHHbIX
4YOCTULL, CKOPOCTb KOTOPbIX MPUDAMMKAAACH K CKOPOCTH CBETQA,
yOEAUTEABHO MOATBEPAMAM 3ABUCUMOCTb MOACCHI OT CKOPOCTU U
NPABUABHOCTb DOPMYADI.




30KOH B3AMMOCBSI3M MACCbI U SHEepPrum

0 TMOoCKOAbKY MACCA TEAQ PACTET CO CKOPOCTbIO, CAEAOBATEABHO,
MOXXHO MPEAMNOAAraTb CBS3b MACCHI C KUHETUYECKOM SHEPTUEN.
HaMAEM KMHETUYECKYIO SHEPTUIO PEAITUBUCTCKOM YOCTMLLBI.

N3BECTHO, YTO NPMPALLEHME KMHETMYECKOM SHEPTUN MOATEPMAABHOM
TOYKM HO SAEMEHTAPHOM MEPEMELLIEHMM PABHO PABOTE CUAbI HO
STOM MEPEMELLLEHMMN:

O dT=dAuandT =Fdr




npempaLLeHme KMHETMYECKOM SHEPTIMNM HOCTHMLUDbI MPOOMNOPUMOHAABHO
NMENPALLLEHNIO €€ MACCHI.

TAK KOK KMHETMYECKAS SHEPTNS MOKOALLLEMCS YOCTMLLbI PABHA HYAIO, O €€
MACCa PABHA MACCEe MOoKoA M, TO

T=(m-m,)C?

AU KUHETUYECKAS DHEPTUS PEAITUBUCTCKOM YOCTULLBI MMEET BUA

T=m,C1/(N1-V?%/C?) -1]




0 A.3SMHLWITEMH ODODLLMA NMOAOXKEHME

0 dT=d(m,C2 /1 -V2/C2) = C2dm

MPOEAINOAOXMB, HTO OHO CIrPABEAAMBO HE TOABKO AAA KMHETMYECKOM SHEPIrMm
4YACTULLBI, HO U AAS MOAHOM SHEPIMN HACTULLbI,

AE = C2Am

T.€. ECAM MHEPTHAS MACCA YBEAMYMBAETCH HO HEKOTOPYIO BEAMYMHY Am, TO 3TO
O3HAYAET YBEAMYEHME dHEPrm Ha C2Am, 1, HOOBOPOT, YBEAMYEHUE SHEPTUM HA

AE KOKOTro-Ambo domsm4yeckoro oobekta O3HA4YAET YBEAMYEHME €TI0 MHEPTHOM
macchl Ho AE/C2.

OTCIOAQ DUMHLUTEUH NPULLIEA K YHUBEPCAABHOM 3ABMCUMOCTM MEXKAY NMOAHOM
SHeprmem teAd E m ero maccom m:

E =mC?=m,C?/(N1 - V%/C?)




OCHOBHOM 3aKOH PenaATUBUCTCKON ANHAMMUKN
MaTepuaribHON TOYKMU

0 Macca ABMXKXYLLMXCA PEASITUBUCTCKUX YOACTMLL 3A0BUCUT OT MX CKOPOCTMU:

o mo
J1=vc*

rAc mo — MACCQA NMOKOA 4aACTHLbI, T. €. MACCQA, MIMEPEHHOA B TOM
MHEPUNAABHOMN CHUCTEME OTCHETA, OTHOCHUTEABHO KOTOPOM HACTMUQA
HAXOAMTCA B NOKOE, C — CKOPOCTb CBETA B BAKYYME, T — MACCA HYACTHMLLbI B
cHncreme ortcHeTd, OTHOCHUTEAbHO KOTOpOlZ OHA ABMXETCA CO CKOPOCTbIO V




Macca 0AHOU U TOM Xe YACTULLbI PA3AUYHA B
PA3HbIX MHEPLUAAbHbLIX CUCTEMAX OTCYHETA.

3 NPUHUMIA OTHOCUTEABHOCTU DUMHLLUTEMHA, YTBEPXKAQIOLLLETO
MHBAPMAHTHOCTb BCEX 3AKOHOB MPUPOAbI MPU NEPEXOAE OT OAHOM
MHEPLMAABHOM CUCTEMbBI OTCYETA K APYTOM, CAEAYET YCAOBUE
MHBAPMAHTHOCTU YPABHEHMM COU3MYECKMX 3AKOHOB OTHOCUTEABHO
Npeobpa3oBAHUM AopeHUd. OCHOBHOM 30KOH AMHOMMKM HbIOTOHA

F-g-p--g-‘(m)

OKQOI3bIBAETCS TAKXKE MHBAPUAHTHBIM MO OTHOLLIEHMIO K MPEO0OPA30BAHMSIM
AOPEHLLA, ECAM B HEM CMPABA CTOMT MPOM3BOAHAS MO BOEMEHMU OT
PEAITUBUMCTCKOIO MMIMYAbCAQ.




30KOH COXPOHEHUA PEeASTUBUCTCKOrO
UMIMYAbCQ:

0 B cWAY OAHOPOAHOCTM MPOCTOPAHCTBA B PEAITUBUCTCKOM MEXAHMKE
BbIMOAHAETCS 30KOH COXPOHEHUSA PEASTUBUCTCKOIO
UMNYAbCA: PEAITUBUCTCKMIM MMITYABC 3AMKHYTOM CUCTEMDbI
COXPAHIETCH, T. €. HE U3MEHSIETCS C TEYEHUEM BPEMEHM.

0 YacTto BooOLLLE HE OTOBAPMBAIOT, YTO PACCMATPMBAIOT
PEAATUBMUCTCKMM MMIMYABC, TOK KOK ECAU TEAQ ABMXKYTCSH CO
CKOPOCTAMMU, OAM3KMMUM K C, TO MOXHO MCMNOAb3OBATb TOABKO
PEAITMBUCTCKOE BbIDAXEHME AAT MMIMYALCA.




OCHOBHOM 30KOH PeASITUBUCTCKOM
AUHAOMUKN MATEPUAABHOU TOYKM
UMeEEeT BUA.:

PEASTUBUCTCKMU UMNYABC MOTEPMOAABHOM




PelwweHue 3aa4a4 Ha ucnosib3oBaHue 3aKOHa
3dBUCUMOCTU MaACChbI TeJla OT CKOPOCTH, Ha
ABWXEHUEe TeJl1 N0 OKPYKHOCTM.

0 C HOBbIMM MPOCTPAHCTBEHHO-BPEMEHHBIMM MPEACTABAEHUIMM HE
COTAQCYIOTCS MPU BOABLLUMX CKOPOCTAX ABUXKEHMA 3AKOHbI MEXAHMKM
HbIOTOHA. AULLL NPU MAABIX CKOPOCTAX ABUXKEHUA, KOTAQ CMPABEAAMBbI
KAQCCUHYECKME MPEACTABAEHNA O MPOCTPAHCTBE M BPEMEHMU, BTOPOM
30KOH HbIOTOHO HE MEHSIET CBOEM ADOPMbI MPU NEPEXOAE OT OAHOM
MHEPLIMAABHOM CUCTEMbI OTCHETA K APYTOM (BBINMOAHAETCS MPUHLLMI
OTHOCUTEABHOCTM). HO Mpun OOABbLLIMX CKOPOCTAX ABUXKEHMS STOT 3AKOH
B CBOEM ODbIMHOM (KAOQCCHYecKoM) doopme HecrnpaBeaAnB. COrAQCHO
BTOPOMY 30KOHY HbIOTOHAQ:

[TOCTOS\HHAS CUAQ, AEMCTBYS HO TEAO MPOAOAXKMTEABHOE BPEMS,
MOXET COOBLLMTb TEAY CKOAb YTOAHO ©OABLLIYIO CKOPOCTb. HO B
AEVNCTBUTEABHOCTM CKOPOCTb CBETA B BAKYYME ABASETCS MPEAEABHOM, U
HU MPW KOKMX YCAOBUSX TEAO HE MOXET ABUTATLCH CO CKOPOCTHIO,
NPEBbILLAOLLEN CKOPOCTb CBETA B BOKYYME.




TpebyeTca COBCEM HEDOABLLIOE M3MEHEHME YPABHEHUA ABMXKEHMS TEA,
4TOObI 3TO YPABHEHME ObIAO BEPHbBIM MPKM OOABLLMX CKOPOCTAX ABUXKEHMS.
[ToeABAPUTEABHO NEPEMAEM K TOM dbOopMe 3anUCHU BTOPOro 3aKOHA
AUHAMMUKN, KOTOPOU NOAb3OBAACSH CAOM HbIOTOH:

AP - B At

A€ P =MV — UMMNYAbC TEAQ. B 3TOM YPABHEHWMM MACCA TEAQ CYUTAAOCH
HE3ABMCUMOMU OT CKOPOCTH.

[TOPA3UTEABHO, YTO U MPU OOABLLMX CKOPOCTIX ABUXKEHUSA YPOBHEHUE HE
MEHSET CBOEM OOPMbI. M3MEHEHMI KOCAKOTCH AULLIL MACCHI. [1pK
YBEAUMYEHMM CKOPOCTU TEAQ EIO MACCA HE OCTAETCH MOCTOAHHOM; OHA
TOXE YBEAUYMBAETCH. 3ABUCUMOCTb MACChHI OT CKOPOCTM MOXXHO HOMTH,
MCXOAS U3 MPEAMOAOXKEHMS, YTO 3AKOH COXPAHEHMI MMMNYAbCA
CMNPABEAAMB U MPU HOBbIX MPEACTABAEHMAX O NPOCTPAHCTBE U BPEMEHM.
PacyeTbl CAULLKOM CAOXHbI.




0 HeobxoAMMOCTb MOAb3OBATHCH PEAITUBMCTCKMM YOOABHEHMEM ABMXKEHMS
NpK pacyeTe YCKOPUTEAEN 3APIKEHHbIX YHOCTUL, O3HAYAET, YTO TEOPUS
OTHOCUTEABHOCTM B HALLIE BPEMS CTOAC UHXKEHEPHOU HAYKOMU.

[TOUHLMM COOTBETCTBUA. 3AKOHBI AMHOMMKM HbIOTOHAO M KAQCCHMYECKME
PEACTABAEHMSI O MPOCTPAHCTBE U BPEMEHM MOXHO PACCMATPMBATE KAK
YACTHbIM CAYHOM PEAFTUBUCTCKMX 3AKOHOB, CMPABEAAMBBIX MPU CKOPOCTIX
ABUMXKEHMA, MHOTO MEHbLLLIMX CKOPOCTM CBETA. DTO MPOIBAEHME TAK
HA3bIBAEAMOTO MPUHLLUMNA COOTBETCTBUA, COTAQCHO KOTOPOMY AKODQOS
TEOPUS, MPETEHAYIOLLLAY HO BOAEE TAYOOKOE ONMMCAHUNE IBAEHWMN M HO
DOAEE LLUMPOKYIO Coepy MPUMEHUMOCTU, HEM CTAPAY, AOAXKHAO BKAIOHYATH
MOCAEAHIO KAK MPEAEAbHbIM CAYHAMN.




0 TlMpuHUMN COOTBETCTBMS BMNEPBbIE ObIA CHOPMYANPOBAH HUABCOM bopom
NPUMEHUTEABHO K CBI3M KBAHTOBOM M KAQCCHUYECKOM TEOPUMN.

BeAUKMIM YH4EHbBIM PAHbLLIE BCEX MOHAA CYTb AEAQ. PEAATMBUCTCKOE
YPOBHEHME ABMXKXEHMS, YYUTLIBAKOLLLEE 3ABMCUMOCTb MACCHI OT CKOPOCTH,
NPUMEHIETCA NPU KOHCTPYMPOBAHMM YCKOPUTEAEM DAEMEHTAPHbIX
YACTULL U APYTUX PEAITUBMCTCKMX NMPOUDOPOB.




PaccMoTpuM 30AA4Y HO ABUXKEHUE
TeA MO OKPYXHOCTH

KOKOBA AOAXKHA ObITb HOMMEHbBLLIAS CKOPOCTb MOTOLIMKAQ AASl TOFO YTOObI OH MOT EXATb
MO BHYTPEHHEW MOBEPXHOCTM BEPTUKAABHOTO KPYTrOBOrO LIMAMHAPO PAAMYCOM R = 6 M
MO FOPM3OHTAABHOM OKPY>XXHOCTU. KOSADADULMEHT TPEHMI CKOABXKEHMSA MEXKAY LLUMHAMM

~

1 NOBEPXHOCTbIO LiMAMHapa Y = 0,4

PeweHue:

Ha cnctemy 4EAOBEK - MOTOLIMKA AEMCTBYIOT TOM CUAbI: CUMAC peakumm N,
NePNEHANKYAIPHAS MOBEPXHOCTU LLMAMHAPA, CUAQ TIHKECTU M U CUAQ TODEHUS MOKOS  Fiep

(COrAQCHO BTOPOMY 3AKOHY HbIOTOHAQ:
ma = mgqg + N + F;p

3anmLLEM NPOEKLMM STOTO YPABHEHMS HA TPU B3AMMHO MEPNEHANKYAIOHbIE OCM.
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0= F;p—mg
AAS ABUKEHMS C HOMMEHbBLLIENM CKOPOCTbIO Mbl AOAXHbI MOAOXMT:
! i
Fip =y N

N3 (1), (2) HOXOAUTCA HOMMEHDBLLLIAA CKOPOCTb.

MMpumeHseTca POpMYAd LEHTPOCTPEMUTEABHOTO YCKOPEHMUSA, U OHA
paBHA cuAe N, cUAQ AGBAEHUS BbIOUpaeTCa 4HTOObl CUAA TPEHMUS
ObIAQ HE MeHbLUue M. [ToYeMy NOAYyHAaeTCSs MOAOXKUTEAbHAS
BEAMYMHA YCKOPEHUS, BEAUMMHA YCKOPEHMS PABHA CUACM
NneprneHAUKYASPHbIM OKPYXHOCTHU (peakuus onopbl N pasHa
NPOTUBOAEUCTBYIOLLLEU CYMMA CUA PABHA HYAIO).




3a0A040 HA 30BUCUMOCTb MACCHI TeAd
OT CKOPOCTM:

0 Ha CKOAbKO YBEAMYUTCA MACCA A-YACTULLbI MPU ABMXKEHUM CO CKOPOCTbIO 0.9
c? [loAaratb MACCy NOKOs A-4ACTULLbI POBHOM 4 O.€.M

PeweHue:
-,/l — vz/c2

m=—28.6M8 _ _9184a. e M.

J1 =005 /2

m

N3 DOPMYADI

HaxoAMM:

m-my,=9,18a.e.m. —4a.e.mMm.=5,18a.e. m.

OTBeT: Macca yeeAndnTcsa Ha 5,18 a.e.m




BbINMOAHUA: BAOXUH BUTOAUMN.
MpoBepaAa: 3aHuHa U. .
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