3 /Imnamwuka.

3 Junamuka.

3.1 Ilepssiit 3akon HbioToHa. lHepmajibHbIEe CUCTEMbBI OTCYETA.

3.1.1 Omnbitbl I'asmnnesi. IlepBolii 3akon HpioToHA.

Def. [uHamuka 3TO pa3gen MexaHuKn B KOTOPOM M3YHatoT MPUYMHBI W3MEHEHUS XapaKTepa
OBVXKEHNS, T.€. NPUYUHbI N3MEHEHNS CKOPOCTMN ABUXKEHUS Tena.

OcHOBY JIMHAMHUKH COCTaBJIAIOT 3aKOHBI HbIOTOHA, KOTOpBIE IIPEJICTABJILAIOT CcODOW 000bIIEeHne
OOJIBIITIOTO YNC/IA FKCIEPUMEHTATBHBIX (PAKTOB. DTHU 3aKOHBI ObLIN chopMyinpoBanbl He HbioToHOM,
HO €ro 3acjyra 3aKJIvajJach B TOM, YTO U3 MHOTUX 3aKOHOB OH BBIJEIUJ TPHU OCHOBOIOJIATAIOIIIX
3aKOHA.

B kunemaTuke Bce cuCTEMBI OTCUYETa PABHOIIPABHBI U OJIMHAKOBO JIOMYCTUMBI. B uHaMuKe nnadve.
[IpenmytecTBOM 00JIaJIAI0T T€, B KOTOPBIX 3aKOHBI MEXaHUKU UMEIOT O0Jiee MPOCTON BHU/I.

PaccmoTpuM pgj1 mociie1oBaTe/IbHBIX ONBITOB 110 HAOIIOAEHUIO 3a JIBUXKEHUEM Tejia P TOCTe-
[IEHHOM yYMEHBITTAIONIEMCs BJIUSAHUU JIPYTUX TEJI.

Paccemotpu onbiThl [asiniies 1o cKaTbIBAHUIO MMAPUKa 110 HaKJIOHHOMY 2KeJ100y. [Tlapuk oTmyckaior
Ha HAKJIOHHOM KeJsiobe ¢ OJIHON M TOii Ke BBICOTHI. 2Kesi0b 1mepexouT B MOPU30HTAJILHYIO TOBEPX-
HOCTb, Ha KOTOPOIl CHadaJia PACChIalOT MEeCOK, IMOTOM KJIAJYyT TKaHb U B TPETbEM OIbITe, KJIaJyT
IIJIOCKOE CTEKJIO.

[Necok

LLepcT. TkaHb

Crekno

B s10it cepun ombITOB yMEHBIIAIOCH BO3/EHCTBIE HA TIAPUK IIPU JIBUZKEHUU 110 TOPU30HTAILHOM
MIOBEPXHOCTH.

OnbiT okKa3asi, 4To Ipun HENPEPbLIBHOM YMEHbLLUEHUWN BJINAHNA OKPY>XXAarOLnNX TeEJl, FTOPU3OHTAJ/IbHOE
ABUXEHNE 0boro Tena oTHOCUTENbHO 3eman HEOrpaHNn4€eHHoO I7pl/I6JTM)KaeTCH K PaBHOMEPHOMY TpsMO-
ﬂMHeﬁHOMy ABUXEHNIO.

[IpumepHO Takas IMOC/IEI0BATE/ILHOCTD OIBITOB, TOJILKO OoJiee TIIATe/IbHbIX, Oblja mpoBejieHa [ a-
JILJIEEM, 9TO U MTO3BOJIUIO €My ¢OPMYIUPOBATH CBOM 3HAMEHUTHIN 3aKOH WHEPIUN:
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3.1 llepsnorit 3akon HpioTona. Mneprmaababie CUCTEMBI OTCUETA.

Ecnn Ha Tesio He gelicTByIOT Apyrue Teaa, TO OHO COXPaHSIET COCTosiHne inbo nokosi, mbo pasHomep-
HOIro NPsIMOJINHENHOIO ABUXEHNSI.

B coBpemennoit ¢popMyInpoOBKe 3aKOH 3BYUUT MHAYE, T.K. MEXaHUIECKOE JIBUYKEHUE MBI paccMaT-
pUBaeM B IPHUBA3KE K KaKOi-JIMOO CUCTEME OTCYUeTa.

Law-} lNMepBbiii 3akoH HbtoToHa: OnbiT noka3sbiBaeT, 4TO

npu onpegeseHHOM BblboOpe cuUCcTeMbl OTcHeTa cCrpa-
Bea4/IMBO yTBep>xxaeHue: cBobogHoe Teso, T.e. Teso He
B3auMogevicTBytowyme C ApyruMmu Tesamu, MNOKOUTCS
UAN BUXKETCSI PABHOMEPHO U MPsSIMOJINHENHO.

Y camoro Hriorona, B kuure "MaremaTndeckne Hadaja HATY-
pasibhoit unocobun" (28 anpesst 1686 roja GbLT U3/1aH MEPBbIH TOM)

9TOT 3aKOH 3By4aJs Tak: "Bcakoe meao npodosscaem yoeprcusamo- PHIT.OSOPHI A
N |
CA 8 CBOEM COCTNOANHUY NOKOA U PABHOMEPHO20 U NPAMONUHETHOZ0 NA T UR ALILS
dBUMNCEHUA, NOKA U NOCKOALKY OHO HE NOHYHCOAECA NPUAOHCEHHI-
' Y " P FRINCIPIA
MU CUNGMU udMeHumv amo cocmosnue. " ( mepeson, A.H.Kpbuios)
MATHEMATICA.
Hauwunas ¢ Apucroreis, Ha TPOTSAKEHUN TOYTH JIBAIATA BEKOB
CYIIECTBOBAJIO TPEYOeKIeHNe, UTO JIBUZKEHUE C MOCTOSTHHOW CKO- A, 75 NEITON, T3 0. G 3¢ M
OCTBIO HYZKJIQ€TCA JIJIS CBOEIO OJJIEPKAHUs BO BHEITHEM BO3JIEii-
P Y D7 IMPRIMA TUR
CTBUH, & IIPU OTCYTCTBUU TAKOI'O BO3JICHCTBUS, IBUXKEHHE MPEKpa- SPEPYS KgSe PRESES
Fulii 5. 1686.
IIAeTCs.
Hampumep: Jjomaib TsHET Tejery, 4ToObl Tejiera JIBUTaach, LoNDING
- Juff Societatis Regie ac Typis Fofephi Streater. Proftat apud
HEOOXO MO BO3JIEHCTBUE JIOIIAJIM, €CJIN JIOa/ b epecTaHeT TAHYTh e Bl i MDAV

TeJIery, TO OHA OCTAHOBUTCH.

C roukn 3penus | sakona HpioroHa cocTostHue IBUYKEHUSA CBO-
0O/THOTO Tejla C MOCTOSTHHON CKOPOCTBIO SKBUBAJIEHTHO COCTOSTHUIO
IIOKOS B TOM CMBICJIE, UTO, KaK W ITOKOI, OHO SIBJISIETCS €CTECTBEHHBIM, He TPEOYIONNUM 00bsiCHEHU,
HUKAKON TIPUIHHBI.

Def. Teno npuHsTO HasbiBaTb CBODOAHLIM, €C/IN HA HErO He AENCTBYIOT Apyrue Tena, Win ux
OeliCTBME CKOMMEHCPOBAHO.

HOH&,LLO6I/IJICH rennit ['aymites u HI)IOTOH&, 9TOOBI OCO3HATH TO, 9TO 00 bICHEHUSA Tpe6yeT HE ABU-
JKEeHHE C IOCTOAHHOM CKOPOCTbBIO, a UBMEHCHHNE CKOPOCTH.

3.1.2 HHeprnuajibHbIE CUCTEMbI OTCUYETA

Def. [suxenue Tena, nponcxopsilee 6e3 BHEWHNX BO3AEACTBUN, HAa3bIBAETCA ABUXKEHNEM MO
nHepuUn.

Def. Cucremsl OTCHETA, B KOTOPbIX CBO60,EI,HO€ TENO NOKOUTCA NN OBUNXXETCA PaBHOMEPHO U
I'IpﬂMO.ﬂI/IHGVIHO, Ha3bIBAOTCA NHEPLUMNANBHBIMN CNCTEMAMMN.

B coBpemennbix yuebnnkax | 3akon HpioToHa CBOAAT K YyTBEPXKIEHHUIO O CYIIECTBOBAHUH MHEP-
[IMAJILHBIX CUCTEM OTCYETA.
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3.1 llepsnorit 3akon HpioTona. Mneprmaababie CUCTEMBI OTCUETA.

Def. | 3akoH HbloToHa TeopeTuyeckn He AOKa3bIBAETCA, 3TO pe3y/ibTaT 0b0bLIEHNS OFPOMHOrO
KOJIMYECTBA OMbITHBIX (PAKTOB MJIKOC MEPEHOC PE3Y/IbTaTOB PEaIbHOrO OMbITa Ha Maeann-
3MPOBaHHbIN CAy4ali MOJHOrO OTCYTCTBUS BHELIHUX BO3AEACTBUNA.

Bo MHOruX ciydasx cucreMa orcUeTa, CBA3aHHas ¢ 3eMeil (PeoleHTpUIecKast ), MOKET CUUTAThHCST
nHeprnmaJibHOM. Ho crporo mueprmasbHoit oHa He gBisgeTcd. HemHeprnaabHOCTH T€OIEHTPUYIECKON
CUCTEMBI OTCYETa CBs3aHa C CYTOYHBIM BpaIlleHneM 3eMJIM BOKPYT OCU U ¢ OPOUTAIBLHBIM JIBUKEHUEM
Bokpyr Costana. Huzke Mbl paceMoTpuM cirydan, KOrja reoleHTPUYecKas CUCTeMa OTCUeTa SBJISIeTCS
UHEepIUaJIbHOM, a Korjia HeT.

Jlrobasi cuctema oTcyeTa, KOTOpPasi ABUXKETCS OTHOCUTEILHO UHEPLNAJILHON C MOCTOSIHHOM CKOPOCTbIO,
TaKXXe SIBSIETCS UHEPLMNAJILHOM.

WnepuymansHbix cnctem 6ECKOHEYHOE MHOXECTBO.

DTH yTBEPXKIEHUS JOCTATOYHO JIEFKO IPOBEPUTH UCHOJIB3Ysl IPpeobpasoBanus [ajmiies Jisi CKO-
pocTeii.

Kak ToJbKO cucTeMa oTcuera npuobpeTaeT yCKOPEHNe OTHOCUTEbHO JAHHOM MHEPIUAILHON CH-
crema orcuera (MICO), ona cranoBurcst HenHepimaabHoit cucremoit orcuera (HUCO).

HUCO - cucremnbl, B KOTOPbIX YCKOpeHUe Tes 0byCA0BAEHbI HE B3aNMOZENCTBUEM C APYrNMU
TelaMU, a YCKOPEHUEM CaMOli CUCTEMbI OTCHETA OTHOCUTEbLHO HekoTopoii VICO

3.1.3 Ilpumepsl nHEepIUMAIbHBIX CACTEM

Pacemorpum mpumepsr TCO u Kpurepun, 110 KOTOPBIM MOKHO OIIPeIeINTh HHEPIHAJILHOCTD JTaH-
HOH cHCTEeMBI OTCYEeTa.

Lns onpegenenns nHepuymanibHOCTN CUCTEMbI OTCHETa HEOBXOAMMO B35iTb YCI0BHO CBOBOZHOE TEJO,
T.€. Te€/0 BO3A4ENCTBME HAa KOTOPOE APYrux Tesl CKOMMEHCUPOBAHO. VI onpenennts xapaktep ABUXEHUS
3TOrO TeENa.

Ecnm ono 6y1eT HaXoauThCd B COCTOSAHUE TOKOSA JTUOO JIBUTAThCA PABHOMEPHO M IPSAMOJIUHEHHO
OTHOCHUTEIBHO JlaHHoi cucteMbl orcaera (CO), Torma sra CO Oyjer nHepIua bHOI.

Benomaum, uro CO cocronT u3 Tejia oTcdeTa, CUCTEMbl KOOPJANHAT, CBI3aHHON ¢ TEJIOM OTCUeTa,
1 IpubOPOM I m3MepeHnst BpeMeHn. T.0. J0CTaTOYHO PACCMOTPETH JABUKEHHE YCJIOBHO CBOOOIHOIO
TeJia OTHOCUTEILHO TeJIa OTCUETa.

IIpumep 1:

Pacemorpum CO, cBszannyio ¢ aBromobmieMm. [lycTh aBTOMOOWIL JIBUMKETCS TPSIMOJIUHENHHO U
pPaBHOMEPHO.

v

O @)
E V=const

20 nexabpst 2025 r. 3 (©physics.spb.ru


https://physics.spb.ru

3.1 llepsnorit 3akon HpioTona. Mneprmaababie CUCTEMBI OTCUETA.

BosbmeM Tesio mokosiieecst Ha 3emMiie. DTO TeI0 MOKHO CIUTATh YCIOBHO CBOOOIHBIM. 3eMJIsI OJIH-
HAKOBO IPUTATUBAET U OTTAJIKHBAET TeJ0. [Ipr 3TOM 3TO TE10 OTHOCHTETHHO ABTOMOOUIIS JIBUZKETCST
paBHOMepHO U pamosmHeiino. T.0. CO, cBgazannas ¢ apromobusiem, oymer 1CO.

[Tpumep 2:

Tot ke aBTOMOOWIb ABUXKETCSA ¢ YCKOpeHHeM. Torjga ToxKe YCJIOBHO CBOOOIHOE TEJIO JIBUKETCSI
HEPABHOMEDHO U He MOKOUTCA OTHOcuTeabHO aBromobms. T.o. CO, cBsa3anHas ¢ aBTOMOOWMIIEM, HE
oymer HNCO.

[Tpumep 3:

Paccmorpum CO cBsizaHHYyIO ¢ paBHOMEDPHO BPAINAIOIIEHCsS KapyCceablo M TaKoe Ke CBODOIHOEe
Tes10. OTHOCUTE/IBHO KapyCean YCJIOBHO ¢BOOOIHOE TeJI0 OyIeT aBurarbes HempamosmHeitno. Ciremno-
BaresbHO 310 HUCO.

1> m=const

k

[Ipumep 4:

3eMIst sIBJISIETCs AHAJIONOM PABHOMEPHO Bpallaoiieiics kapycesn. [losromy 15 Tesr mepemeniaro-
IIIUXCsT OTHOCUTEIbHO 3eMiin Ha 00JibIlie paccTosuust, ona He spisgercsa NCO. Hamnpumep: nBukenun
OaITNCTUIeCKON paKeThl - ToUKa Ha noepxHocT 3emin sapjsgerca HUCO. A npu nepemerniennn aB-
tomobust, 3emitst sBisiercsa CO.

> w=const

U

[Ipu HEOOXOAMMOCTH yYUTHIBATH BpallleHre 3eMJId, CHCTEeMa OTCYeTa CBsA3aHHas C TOYKOW Ha
MMOBEPXHOCTHU 3eM/in, Oy/1eT HEMHEPITUAIBHOMN, €CJIH BpaIlleHneM 3eMJId, IIPU PACCMOTPEHUN JBUKEHUST
TeJla, MOKHO TIpeHeOpedhb, TO 3eMJII0 MOYKHO CINTATh WHEPIIHAJIBHON CHCTEMOI OTCUeTa.
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3.2 BsanmogeiictBue tesn. Cuiia.

3.2 BzaumogeiicrtBue Ten. Cuia.
3.2.1 OmnpeneieHne NOHATUS CUJIbI

B unepnuanbHoOil cucreme orcuera M3MEHEHUE CKOPOCTH TeJia MOXKET ObITh 0OYCJIOBJIEHO TOJIBKO
ero B3amMojieficTBreM ¢ ApyruMu TejiaMu. [ onucaHuss B3auMOJIEHCTBISI MEXK /1y TeJIaMH BBOJIUTCS
dusmyeckas BeJIMUUHA - CUAG, JTAIONAS KOJTUIECTBEHHYIO MEPY 9TOI'0 B3auMOJICHCTBUS.

Def. Cuna - BekTOpHas BesMYMHA, ABASOLWLASCS MEpOl B3aUMOAEWCTBNSA Ten, B pesynbraTe
KOTOPOro Tefia AehOpMUPYIOTCS U MOJYyHatoT YCKOPEHMeE.

Qusnyeckas MPUPOJIA B3AUMOJIEHCTBUAS MOXKET ObITh Pa3/IUYIHOI: CYIIEeCTBYIOT I'PABUTAIIMOHHDIE,
3JIEKTpUIecKre W Japyrue B3amMmojeiicrsug. Ho /1 Bcex BUIOB B3aMMOJENCTBUI KOJTMYIEeCTBEHHAS
Mepa MOKeT OBITh BhIOpaHa €JIMHBIM 00PAa30M - U3MEPATh CUJIBl PA3HON HMPUPOILI MOYKHO B OJIHUX U
TEX K€ €JIMHUIAX C IIOMOIIBIO OJJHUX U TEX K€ 3TaJIOHOB.

B nuraMuKe mpupoma CHIbl HECYIIECTBEHHA, 60NPOC 0 NPOUCTONCOCHUU CUA 6 OUHAMUKE HE CIMa-
sUMCA U He 6ulACHAemcA. Birarojapsa Takoil YHUBEPCAJIHLHOCTU JTUHAMUKA YCIIEITHO OMUCHIBACT JIBU-
JKeHMe TI0JI JeCTBUEM CIJI JIF0OOM ITPUPOIHI.

3.2.2 W3mepeHme cui

BosbmuncTBO n3BeCTHBIX CIIOCOOOB M3MepEHUs CUJI OCHOBAHO Ha UX CBOWCTBE BBI3BIBATH YIPYTYIO
nedopMmariuio TBepAbix Tes. [Ipocreiimuit mpumep npubopa Jijist B3MEepeHus CUJIbL - 9TO MPYKUHHBIHT
nuaamomeTp. Clie/lyeT OTMEeTUTh, 9TO HEKOTOPbIe MOIMMUKAIINN STOTO IPUOOpa, HAITPUMED KPY TUTb-
Hble BeChbl, 00JIaJJAI0T OY€Hb BBICOKOW YyBCTBUTEIBLHOCTHIO. TaKue BeChl MPEJICTABIIIOT cOOO0M OJINH
13 CaMbIX COBEPIIEHHBIX (PUNIECKUX ITPUOOPOB.

Jlns m3mepenust Ul Ha OCHOBE SIBJIEHUS YHIPYTroil JedopMaluu MOYKHO TOCTYHUTH CJIEILYIOIIIM
obpaszom. BosbMeM orpejieieHHY 0 (ITAJOHHYIO) TPYKUHY U OyJeM CIMTaTh, 9TO B UHEPIMAIBHON
CUCTEME OTCYEeTa IPU PACTIKEHUU HA ONPEJIEJICHHYIO BEJIMIUHY MPYKUHA JIEHCTBYET Ha IMPUKPEII-
JIEHHBIE K €e KOHILYy TeJIO ¢ CUJIoi F{y, HAIpaBJIEHHONI BJOJIbL OCU TIPYKUHBI.

F

Def. bByaem Takxe cuutatb, 4TO ABE NOObLIE CUAbI PaBHbI 1 NPOTUBOMNOJIOXKEHO HaMpaBeHsbl,
ecnin Npy OLHOBPEMEHHOM AEeACTBUM TOJIbKO 3TUX ABYX CUJ TEI0 OCTAETCs B NMOKOe UK
[OBUXKETCSI PABHOMEPHO U MPSMOJIHEHO B MHEPLMaNbHOU CUCTEME OTCHETa.

Tora MbI MOKEeM BOCIIPOM3BECTU ITAJIOH CHJIbI F{y B JTIOOOM KOJIMYIECTBE dK3eMILIsApoB. Ha srom
[IPUHITAIIE OCHOBaHA KOHCTPYKIIAsA PpUOOpa Jjisi U3MEPEHUsT CHUJI.

Def. [Quuamometp - npubop ans usmepexus cun.
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3.2 Bszammopeiicrsue Ten. Cuia.

3.2.3 CJoxKeHue cuJi

[IpoBepum ciemyromnuit haxT: CUIbI CKJIAJIBIBAIOTCA, KaK BEKTOpPA, T.€. K CHJIAM MOXKHO IIPUMe-
HATH "mpaBuiio napasenorpamma. st aroro pacemorpum coemytonuii (Bugeoskcnepuvent a)
noaBecuM 1py3 Maccoir 300, 400 u 500 r Ha cucreme OJIOKOB, KaK 3TO IIOKA3aHO Ha pHUCYHKe. Ecim
CUCTEMY IIPEJOCTaBUTh caMoil cebe, TO OHA MPUJET B TaKOE IOJIOXKEHUE, UYTO YroJ 0OpasoBaHHBIN
MeKTy HUTAMU psifioM ¢ 60KoM ¢ rpy3oM B 500 T coctaBuT 90°.

Ha sTor 6J10K mocpejsictBoM HuTeil geiictByor rpy3 ¢ maccoit 300, 400 u 500 r u mos jieiicTBrueM
9TUX CUJI OJIOK HAXOJIUTCS B COCTOSTHUU ITOKOSI.

Ecyin BEKTOPHO CJI0KUTH CHJIBI F’g u 134, HOJIy IUTCsI CUJIA F’34, KoTOpas OyJieT paBHA 10 BEJIUINHE
F: 5 W IIPOTHUBOIIOJIOZKEHA eil 110 HalrpaBieHuto. U 1o melicTBueM JIByX paBHBIX U ITPOTUBOIOJIOKEHHBIX
110 HAIIPABJIEHUIO CUJI, OJIOK A HEIOJBUXKEH, CJICIOBATEILHO, IIPABUIIO CJI0XKEHHE BEKTOPOB, IIPUMe-
HEHHOEe K CHUJIaM ﬁg u F’; JIaeT BePHbBI (PU3NIECKUil pe3y/IbTaT.

CrenoBaTeIbHO CIJIBI MOYKHO CKJIaJIBIBATH, KAK BEKTODA.

[TonyuuBriasics cuiia ﬁ34 OyzeT oKa3bIBaTh Ha OJIOK A Takoe »Ke BO3JIefCTBIe, KaK CHJIbI F 3 U ﬁ4.
[IpuHATO TOBOPUTH, UTO CHJIA ﬁ34 SABJIIETCA PABHOAEHCTBYIONIEH JIBYX CHJI ]33 u ]34.

Def. PasHopgelicTeytowasn cuna - cuna, BO34eACTBME KOTOPOI Ha Teno BymeT TakuM e, Kak
BO3JENCTBME CUN, PAaBHOAENCTBYIOLE KOTOPbIX OHA SABAAETCA.

MaTeMaTI/I‘IeCKI/I, paBHO,Z[eﬁCTByIOHLYIO MO2KHO HaﬁTH, IIyTEM BEKTOPHOI'O CJIOZKEHUA CHJI.

R=F +F 4+ ..+ Fy (1)

VI3 BekTOpHOIro xapaktepa nepemeLyeHusi U CKOPOCTU BbITEKAN MPUHLNI HE3ABUCUMOCTHU
asvmxkernii. CrpaBefinBoCTb BEKTOPHOIO CIOXKEHUSI BENYMH O3HAYAET MPUHLNIM CrPaBEAIN-
BOCTb MPUHLUMUNAE HE3ABUCUMOCTU CJOXKEHUS 3TUX BeAn4uH. Pa3 ans cun pokasaHa cripaBes-
JINBOCTb BEKTOPHOIO CJIOXKEHUS, TO C/IEA0BATENLHO, AJIS CUJI TOXKE JOJIKEH bbITb CIPaBEa/INB
NPUHYNN HE3ABUCUMOIro [ENCTBUA AN NPUHLNMN Cyneprno3nymm cni

LeiicTBue kaxgoii cuabl He 3aBUCUT OT MPUCYTCTBUS Uan OTCYTCTBUS Apyrux cun. CoBMeCTHOe Aeii-
CTBUE HECKOJIbKUX CUJI BCErfa PaBHO CyMMe HE3aBUCUMBbIX [EACTBUNA OTAE/NbHbLIX CUI.
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3.3 Bropoit 3akon Hrrorona. Macca.

3.3 Bropoii 3akon Hpiorona. Macca.

KosmuecrBennasi ¢BsI3b MeE2K/Y YCKOPEHUEM TeJia B NCO un BBI3bIBAIOIIUM 9TO YCKOPEHUE CUJIaMU

ObLIa YCTaHOBJIEHA Hreroronom IKCIIEpUMEHTAJIbHO. PaCCMOTpI/IM CJIG,HYIOHII/IP'I 9KCIIEpUMEHT:

e [lo rasKkoMy CTOJIy HEPEIBUTAETCS TEJEYKKA COEIUHEHHAs C JIMHAMOMETPOM U IPY30M, Iepe-
KUHYTBIM 4Yepe3 OJIOK.

Ha Tenexxxke YCTaHOBJICHA KallCJIbHUIa U3 KOTOpOfI qe-

—

aﬁ . PE3 OJIMHAKOBbIE IIPOME?KYTKHN BPEMECHU I11a/1al0T Kall-

F . Ecan U3MEPATb PACCTOAHUA MEXKAY KallJIdMHu H

' y4€CTb, 9TO JABUXKEHHE IITPOUCXOAUT C HadaJbHON’ HYy-
.S‘. S i Su : JIEBOI CKOPOCTBIO, TO IIOJIydJaeTCd

51151135111211315

CienoBaTeIbHO, ABUZKEHHUE TEJIEXKKH IO, JeHCTBHEM OIPeIeIeHHON IMOCTOTHHON CHJIBI, UTO
MOXKHO YBUAETH 110 ITOKA3aHUAM JIMHAMOMETPA, ABJAACTCA PABHOYCKOPEHHBIM

a = const

3Has 9TO, MOYKHO, UMesl YacChl U CAHTUMETPOBYIO JIEHTY, OIIPEJIE/IUTh YCKOPEHHUe 1Mo (hopMmyie:

2
g=% a:zt—f 2)

Ecym XoTuM yYUTHIBATH CUITy TPEHNUS, TO €€ HaJI0 M3MEPUTH: IPUKPENHUTDH JITHAMOMETD K TeJIerK-
Ke U TIHYTh €e paBHOMEPHO. YT0ObI 3aTeM U3MEPSATh PE3YILTUPYIOILYIO CUJIY IIPU PABHOYCKO-
PEHHOM JIBUZKEHUU, JEeHCTBYIONIYI0 Ha TEJIEKKY, HaJO0 OT IOKa3aHUil JUHAMOMETpPa OTHUMATh
CUJIy TPEHU.

YBenmmuuM rpy3 Tak, 9ToObI JMHAMOMETD IOKa3aJsl B IpOIecce JBUXKEHUs B JiBa pa3a 00Jib-
mryto cuy. Ilpu aToM MOXKHO OyIeT yBUJIETh, YTO YCKOPEHHE, PUOOPETaeMoe TeJIeXKKOil, OyieT
COOTBETCTBEHHO yBEJIMYIMUBATLCA B JBa pa3a. TaKI/IM 06pa30M, MOZKHO CIeJIaThb BbIBOJI:

i~ F (3)

Ecnu #a Teso meficTByeT HECKOJIBKO CUJI, TOTJA 9TU CHJIbI MOXKHO 3aMEHUTDb Ha PasHodeticmey-
10UYI0 U CBECTU ITOT CJy4Yall K JAEHCTBUAIO OJJTHON CUJIBI.

Torna yckopenue 6yeT npsiMO TPOTOPITMOHAILHO PaBHOJIEHCTBYIOIIEH, T.€. BEKTOPHOW CyMMe
BCEX CWJI, U HAIIPABJICHO B CTOPOHY PABHOJACHCTBYIOIIECH.

JNZ?,- (4)

e N - 9ucjo cuJj, JefCTBYIONINX Ha TeJIo.
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3.3 Bropoit 3akon Hrrorona. Macca.

3.3.1 Ilonarue Mmacchl

Teneps 3adukcupyeM CUy U CBepXy Ha TEJIEXKKY IMOMECTUM TOYHO TaKYyIO »Ke, TOJbKO BBEPX
kostecamu. IIpu aToMm mogdepem Ipy3 Ha HUTU TAKOM, ITOOBI JUHAMOMETD IOKA3BIBAJI Ty Ke CaMyIo
cuity. B 3ToM citydae OnbIT MTOKAaXKeT, 9TO YCKOPEHUEe YMEHBIIUTCI B 2 pa3a.

[Ipnobperaemoe TesaMmu yCKOpeHNE 3aBUCUT HE TOJIBKO OT CHJIbI, HO U OT CBOHCTB CaMOr0 TeJia.

Def. CeoiicTeo Ten npuobpetaTb TO UAKN NHOE YCKOPEHUE MOA AEACTBUEM AAHHOWA CUSIbI HOCUT
Ha3BaHNE NHEPTHOCTMN.

Def. KonuyecteeHHoli Mepoit NHEPTHOCTU ABNSETCS Macca

Bsejienue sToit huzmveckoii BeJIMTIUHBI 1103BOJIgeT 3ammcaTh [1-oit 3akon Hbiorona B Buje paBen-
CTBA:

a—=
m
,ﬂaHHOG YPAaBHEHNE SABJIAETCA OCHOBHbBIM YPAaBHEHNEM AWHAMUKU.
Law-> Brtopori 3akon HbroToHna: Yckopenue, npunobperae-

Moe TesioM, MPsSIMO MPOMNOPLNOHASIbLHO PAaBHOAENCTBY-
roLeni Bcex cuJs AevicTBYIOLWMX HA Tes10, HarnpasB/aeHO B
CTOPOHY 3TOV paBHOAENCTBYylOLEN Cuibl, a KO3ghgu-
UWeHT MponopLmnoHasibHOCTHN 3TO Besin4nHa obpatHasi
MHEePTHON mMmacce.

Macca sBJIsieTCsi OCHOBHOW JIMHAMUYECKON XapaKTEePUCTUKOMN, U T.K. OHA sABJISIETCI MEPOil MHEePT-
HOCTHU, TO OIPEJIeJCHHYIO BBIIE MACCy MPUHATO HA3bIBATH MHEPTHON MAaCCOI.

DTaJIOH MAaCChl: YCJIOBUIUCH CIUTATH €JIMHUIEN MACChl MACCY CHEIUATBLHO U3TOTOBIEHHON U3 CILIa-
Ba IJIATUHBI U UPUIUsS TUpHU, KoTopas xpanurcs B . Cesp, mox [lapuzxkem.

Eaununer namepenusi maccbl: B cucreme "CH"macca nsmepsiercss B Kiorpammax

m] = xr (5)
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3.3 Bropoit 3akon Hrrorona. Macca.

Vismeputb chusnyeckyro BeamnymHy 03Ha4aeT CpaBHUTL €€ C 3TaJIOHOM.

O nH u3 crocob0B U3MEPEHUs MAaCChl: HE3aBUCUMO U3MEPUTH CUJIY U YCKOPEHUE U PA3JIeTUTh OTHO
na jgpyroe. [Ipm sToM, JeiicTBys Ha pa3Hble Tejla OJIHONW M TOH »Ke CUJION M CpaBHUBAA UX YCKOPEHU,
MBI TIOJIy9aeM BO3MOYKHOCTH CPABHUBATH MX MAaCChI C 9TAJIOHOM.

a m3T aaT

a1 o Myy

Qs my

Ho ecrecTBenHO mMOKymas KapToOIIKy Ha PBIHKE IPOJABEI] He OyJ/IeT ee PasrOHATh U MU3MEPSATDH
CUJIy M YCKODEHHe, a BOCIIOIb3yeTcsd BecaMu. [Ipm sToM mpomcxouT cpaBHEHNE MAaCChl JJAHHOT'O Teja
¢ KONMMAMHA ITAJIOHA.

W3 onbiTa M3BECTHBI cnegyrowyne CBOMCTBa MAacchbl. 3TO a,q,qMTl/IBHaFI(T.e. CK/ablBaeTcs apmbmem—
'-IeCKM) CKaJIsIpHasA BEJINHWHA, HE 3aBUCALLAs OT [1O0JIOXKEHUA TEJIA N €ro CKOPOCTHU, npwn yCcjioBun, 4HTO
CKOPOCTb T€JIa MHOIro MEHbLLIE CKOPOCTN CBETA

Eaununpr n3amepenusi cudibl: 113 Broporo 3akona Hbiorona cieyer, 94To

1H = 1xr - Im/c? (6)

Def. Cunoii B 1 H HasbiBaeTcs Takasi NOCTOsIHHAS CU1a, MOA AEiCTBMEM KOTOPOI TEO MacCoii
1 kr npuobpeTaeT yckopeHue B 1|v|/c2

3.3.2 TI'paHunbl NPUMEHUMOCTMH:

PaCCMOTpI/IM B KaKHX CHUCTEeMaX OTCYETa BbIIIOJIHACTCA BTOpOfI 3akoH HbioToHa.

BTOpOﬁ 3akoH HbroToHa CripaBef/INB TOJIbKO B MHEPLUMNAJIbHBbIX CUCTEMAX OTCHETA.

PaccvoTprm Baron noesma, IBUZKYIIETOCS PaBHOYCKO-

N
a, peHHo. B ciydae Takoro ABUKEHWS, IIApUK, TOJ-

BEIICHHBII HA HUTH, OTKJIOHUTCA OT BEPTUKAJHU, B

T HAIIPABJIEHUU TTPOTUBOIIOJIOKEHHOM JIBUzKeHuu. Pac-

. ﬁ CMOTPHUM 3TOT IMIapuK B CHUCTEME€ OTCYeTa, CBSI3aHHOI
Cg/l e ¢ BaronoM. Kak ObLIO pacCMOTPEHO paHee, TaKas CH-

CTEeMa OTCYETa ABJIAdeTCA HGHHepHHaﬂbHOﬁ.
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3.4 Ajropurwm perneHus IUHAMAYIECKIX 32,19

—

Ha mapuk geifictByer cuia HaTskeHWr HUTH 1 W cujia npuTszkeHus 3emym mg. V3 BToporo
zakona HbroTona ciejyer, 4To

?erg':mo_i

[IpmyeM Kak BUJIHO PUCYHKA, ? + mg # 0. T.o. IAPUK JIOJI2KEH JBUTaThCHd C YCKOPEHHUEM B
JIaHHO# cucreMe orcyeTa. Ho mapuk HaXouTCs B COCTOSTHUN TTOKOS. 1.0. BBIBOJI CJIeJIAHHBINA HA OCHOBE
BTOpOTO 3akoHa HbIOTOHA, B HEMHEPIMAILHOW CUCTEMe OKa3aJics HenpaBuIbHBIM. CJie/10BATETHHO B
CUCTEMEe OTCUeTa, CBA3AHHOW ¢ BaroHoM, BTOPOi 3aKOH HbioTOHA He BBITIOJIHACTCH.

AHaJlorngHble pacCcyKIeHUs MOXKHO IIPOBECTH J1JIsi JTF000# HEMHEPIIUAIBHON CHCTEMbBI OTCUETA.

3.4

10.
11.

AJII‘OpI/ITM peaieHansa JUHaMNI49€eCKuX 3ada4

[IpounTars ycmoeue 3agaqu, 3amucarh "Jlano"n aro Tpebyercs: HAWTH.

CrieslaTh PUCYHOK, Ha KOTOPOM YKa3aTh HaYabHOE M KOHETHOE TIOJIOKEHHUE Teja, HAdaIbHYIO
CKOPOCTb, YCKOPEHNUeE, BCE CUJIbI, JIEMCTBYIONE HA TEJO.

YKa3arbh Ha PUCYHKE TEJIO OTCYETa U CBA3aHHYIO C HUM CHCTEMY KOOPJIMHAT. Y Ka3aTh, ABJISIETCS
JIN JTAHHAST CUCTEeMa OTCUIeTa NHEPIUATBHON. OOBITHO OHY U3 KOOPINHATHBIX OCEil HAIIPABJISIIOT
[0 YCKOPEHUIO, WCKJIIOUEHNEM SBJISIETCS DPAaBHO3AMe/JIEHHOe JIBHXKEHUe, NPU HeOOXOIMMOCTH
paccunuThIBaTh KHHEMATHYCCKIE XapPaKTCPUCTUKU.

Bamnmncarh HEOOXOMMbIE 3aKOHBI B BEKTOPHO (hopme.
CrpoerupoBaTh BEKTOPHBIE yPaBHEHUE HA KOOP/UHATHBIE OCH.

[ToscunraTs KOJMYECTBO HEM3BECTHBIX. Kcym ux OoJiblle, YeM ypaBHEHUil, TO HANUTH CIIOCOD
3alncaTb HOBOE ypaBHEHUE.

Pemmuts cucremy ypaBHeHuit B 001eM BHJIE.
[IpoBepuTh pasMepHOCTb UTOI'OBOI'O PENIEHHUSI.
IToacraBuTh uncsa 1 HAWTH YUCJICHOBIA OTBET.
OrneHnTh peabHOCTh OTBETA.

3ammcarb OTBET.
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3.4 Ajropurwm perneHus IUHAMAYIECKIX 32,19

3.4.1 Ilpumep 3agaum Ha II-0it 3akoH HeroToHa

ABTOMOOWMIIB MacCoit 3T PA3TOHSETCSA U3 COCTOSTHUS MOKOSI 110 TOPU30HTAJIBHOMY MYTH B TEUYECHUH
10c mom, meitcrBueM cuiibl Tarn 3KH. OnpeesnTh ¢ KaKUM YCKOPEHHEM JBUTAJICS aBTOMOOWIIb, Ka-
KOl CKOPOCTHU OH JIOCTUI'HET 3a BPEeMsl Pa3roHa, KaKoil IIyTh 1pu 3ToM OH mpoiijaer? Cuurarh cuiy
COINpOTHUBJIeHN JiBUKeHUIo paBHoit 600H.

Pemmenue:
auo: PacemorpuMm cuitbl, JeiicTByO-
m = 3000kr Y -0 . mue Ha aBToMoOmIb. 1o BepTH-
0 o
t = 10c N a v, KaJn JIefiCTBYeT CUJia TAXKECTU
— >
F = 3000H F F P mg, HalTpaBJleHHas BePTUKAJIb-
1 1

Feonp = 600H : : HO BHM3, ¥ CHJIa HOPMAJILHOIL
Vo = On/c ™ N

0= , NN peakiuu joporn N, Halpas-
a,V,5=7 0 X X JICHHasI BEPTUKAJIbHO BBEPX.

—

ITo ropmsonTaym AeHCTBYIOT cujia TpeHud Fy, W CHIa TATH, IpUIeM
ITOCKOJIBKY aBTOMOOMJIb JIBUKETCS YCKOPEHHO, CHJIa TATH OOJIbIIE CHJIBI
TPEeHUs.

T.x. cucrema orcuera, CBA3aHHas ¢ 3eMJIEH, SBJISIETCS WHEPIUAIBHON, 3aIIUIIEM BTOPON 3aKOH
HrioTona:

mg+ N + Foonp + F = ma
Cupoenupyem BTOpoii 3aKoH HpioToHa Ha uncioBble ocn X u Y:

” 00
T

F — Feonp = ma
Y7 N—mg=0
N3 nmepBoro paBeHCTBa MOXKHO MOJIYYUTH BbIPAaXKEHHUE JIJId YCKOPEHU:
- F — Foonp _ 3000H — 600H _ ,85 _ 0’8KF . M/c2
m 3000kr KT KD

Y100BI HAWTU CKOPOCTH W MPONJIEHHBIH Ty Th, 3aIUIIIeM BEKTOPHbIE YPABHEHUS CKOPOCTHU W Iepe-
MEIIEHNsT PABHOIIEPEMEHHOIO JIBUKEHUS U CIIPOENUpyeM uX Ha och "z

=0,8m/c?

— — _‘t2
=T —f-UQt—f- aT

0 2
t=0,8u/c? - 10c = 8m/c
Otset: a = 0,8m/c?;, v =28Mm/c; S =40m;

at? __ 0,8m/c%-100c? — 40um
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3.5 Tperwmit 3akon HrroTona.

3.5 Tpernii 3akon HpioroHa.

JleiicTByIomue Ha TeJI0 CUJIbI OOYCJIOBJIEHBI €r0 B3aUMOJIENCTBUEM C JIDYTUMU TeJlaMu. 1 perwnii
3akoH HbIOTOHA KOJIMYECTBEHHO XapaKTepU3yeT 9TO B3aUMOJIEHCTBHE.

DTOT 3aKOH SBJISETCH TPAMBIM 000OIIEHIEM SKCIIEPUMEHTAIbHBIX (DAKTOB.

HruroToH npojestan cieayronme ombITh:

OnpiT N1:

B rTa3 masmr Bospl, U3 CyXOil JOIEYKN BBIPE3AJ JIBE

N S Fe OJINHAKOBLIE JIOJIOUKHU. B o/iHy M3 HUX OH IOJIOXKIJI
‘Tmhi_g HAMATHUYICHHBIH CTAJILHON OPYCOK, & B JIDYT'YIO TOYHO
o Takoil ke OpycokK mu3 xkeje3a. JIog0uKku IoJI0KMII B
Ta3 ¢ BOJIOMN.

e JI0/OUKYy ¢ KeJIe3HBIM OPYCKOM OH OTIIYCTHJI, a HAUPYKEHHYIO MArHUTOM TPUJIEPKAJT PYKO
Ha Mecte. [loBUHYSCH TPUTSKEHUIO MArHUTA, YKEJE3HBII OPYyCOK TOTSHYJI JIOJOYKY U BCKOPE
npucTaj K Marunty. Hudero yImBUTETHHOTO B 9TOM KOHEYHO He OBLIO, TOCKOJBKY CBOMCTBA
MarfauTa ObLIN XOPOIIO U3BECTHHI.

e Hpioron cHOBa pa3BeJi JIOJOYKH B CTOPOHDI, HO HA TOT pa3 yJIepzKaJ Ha MecTe JIOJIOUKY, Harpy-
JKEHHYIO KeJIE3HBIM OPYCKOM, a JIOJIOUKY C MArHUTOM OTIYCTHJ. Ternepb JIOJOYKY ¢ MArHUTOM
MOILIBLIIA K KEJIE3HOMY OPYCKY.

Ecmm 661 Hpioron He 3Haj, Kakoit m3 OPYCKOB HaMarHHYeH, OH B 9TOM OIBITE HE CMOI' ObI
OTJIMYHATHL WX JIPYT OT JIpyTra: YKeJie30 MPUTATHBAJIOCH K MAarHuTy TOYHO TakK Ke, KAK MarHUT
MIPUTATUBAJICS K XKeJIe3y.

e [locse sToro HeioToH onsiTh pasBes JIOJI0YKN K KpasM Tasa u oTinyctus nx. Obe JI0[M0UKN 110-
IJIBLIN HaBCTpe4dy nApyr napyry. OHE CTOJKHY/IUCH Ha CEpPEeIUHe Ta3a U OCTAHOBUJIUCH. JMom
onvm yoedun Yyuenoz0, WMo Ma2HUM NPUMAZUBGEM, HCEAL30 ¢ MAKOT dice curoll, ¢ KaKol dHce-
A€30 NPUMALUBLEM K cebe MA2HUM.

OmmwiT N2:

Pacemorpum CJIe LY IO
_® (Bugeoskcniepument a) Ha Bepxuuit mu-
HAMOMETD IIOJBelIeH HIuauHap. Ha HmKHnii
YCTaHOBJIEH COCY/l ¢ BOJIOH. Bepxuuit mumramo-

METP OITyCKAeTCsl HACTOJILKO, UTOOBI ITHJIUHJID
OKa3aJicsd B BOJIE.

e B jamHOM OIbITe B3aUMOJIECHCTBYIOT IIMJIMHIP U BOJIA: BOJIa BHITAJIKUBACT ITUJIUHJIP, & ITUIAHJIP
JIABUT Ha BOJLY.
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3.5 Tperwmit 3akon HrroTona.

e B pe3yjbTaTe IIOKa3aHud JUHaMOMETPOB U3MEHATCA Ha OJMHAKOBYIO BEJIMINHY, BerHI/Iﬁ JMHa~
MOMETD IIOKazKeT YMEHbIICHUE BeCa IUJIMHAPa, a HUKHWI yBe/IM9eHUue CUJIbl JJaBJICHUA BO/IbI
Ha HUKHUN JUHaMOMETP.

o Cuna ¢ xomopotd yusundp dasum Ha 600y PABHA NO BEAUYNUHE CULE C KOMOPOT 8004 6bIMANKU-
saem yuAuHdp. U amu cuibt HANpasAeHs. NPOMUBONONOHCEHO.

[To06HBIX ONBITHBIX (PAKTOB MOYKHO IIPUBECTH MHOTO:

KHuura gaBuT Ha CTOJI - CTOJI Ha, KHUTY, BOJA BBITAJKUBAET IIOIPYZKEHHOE B HEE TEJIO - TEJIO JABUT
Ha BOIY U T.[I.

Pezynbrarsl cBonx nabsonennit Hotoron copmysmpoBast Tak:

"Jleticmeumenvro 6ce2da ecmbv PasHoe U MPomuBoONosoHceHHOe npomusodeticmeue” nmm mHavde

"Baaumodeticmeue dsyxr mes dpye na 0pyea mexncdy cobotll pasHvl U HANPABAEHDL 8 NPOMUBONONO-
arcenHve cmopomot. "

Law-> Tpetwnii 3akoH HbtoTtoHa: Cunbi, ¢ KOTOpbiMU Tesna
AeiCcTBYIOT APyr Ha Apyra, PaBHbl N0 BeJNYUHe U Mnpo-
TUBOIMOJIOXKEHbI MO0 HarNpaB/eHUKo:

1 - = 2

ﬁlQ = _ﬁQI (7)

Cunbl "geiicteyrowas"n "npotusogericteyrouas "obsizatenbHO ogHON Npupoabl U NPUIoXKe-
Hbl K Pa3HbIM TeslaM.

Henenne cun Ha " neficrByromue" u "porusojeiictBytomniue" yciioBao. T.K. 3TU CHJIBI TPUIOXKEHBI K

pPa3HBIM TeJIaM, TTO3TOMY OHU HE MOTI'YT yPaBHOBEIIUBATH JPYT JIpyra. Ecam paccMarpuBaTh OT/IE/b-
HbIE TeJla, TO CKJIAJIBIBATh 9TH CUJIbI OECCMBICJEHHO. TakyKe 0eCCMBICJIEHHO TOBOPUTH O paBHOJIEH-
CTBYIOIIEH 9TUX CIJI, TOCKOJIbKY OYIeT HesICHO K KaKOMY TeJIy JTOJ2KHA OBbITH IMPUJIOXKEHA 3Ta PABHO-
JEHCTBYIONIA.

Y10 MOXKHO CKa3aTh O JBUKEHUU B3anMOjeicTByonmx tesi! KakoBbl nx ycKopeHws !
IIpumep I: /domyctum desoBeK HpbIraeT ¢ JIOJKH Ha Oeper, Ipu 3TOM OH OTTAJKUBAET JIOJAKY C
cwioit F1 = myay. Jlogka neiicTByeT Ha desioBeKa ¢ cuioit o = moasy. Torma

MNisH : F,=-F

IIs3H. : F1 = mldl; F2 = m262
miay = —1MoGo = o m—i
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3.5 Tperwmit 3akon HrroTona.

yCKOpeHl/IFI, NMoJiy4eHHbIE TE/1aMU, O6paTHO npornopunoHasibHbl X Maccam.

Ha «ro ykaswiBaer 3Hax Munyc?
Vckopenns nmeroT npoTMBONOAOXKEHHbIE HANPaBAEHNS

ITpumep II: Teso namaer va 3emso: F; = myg. [lo 11l 3akony Heiorona 3emist go/rkHa MpH-

TATUBATHC K Tey ¢ cuyoit Fy = —Fy. IIpu stom Fy = Ma.
a m
g M

T.e. yckopenue, mosryderroe 3emJieil, BO CTOJIBKO pa3 MEHbIIEe YCKOPEHUsT CBOOOIHOTO TaJICHUS ¢,

BO CKOJIBKO Pa3 Macca TeJia MEHbIIe MACChl 3eMJIN.
ITpumep III: Paccmorpum Testo, mokosiieecss Ha MMOBEPXHOCTU 3€MJIN, B PACCMOTPUM CHJIbI, KO-

TOpbIe JIEHCTBYIOT Ha Tes1o. [ Havaaa Bo3bMeM CUJTy HOPMAJIbHOM peaKIUu OTIOPDI.

V=0
N

0!

Cwuta, kotopast Oymer eii pasua 1o III 3akomy HbroTona, 310 cuja, ¢ KOTOpOit Telo JaBUT Ha
OTI0pY, T.€. BeC TeJa.
P=-N
ajee paccMOTPpUM CHJLy TSKECTH, JAEHCTBYIOINLYIO HA TeJ0. DTO CUA, ¢ KOTOPOil 3eMJis PUT-

rmBacT K cedbe Tesio.

V=0
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3.6 Ilpunnun ornocurenbuocTn [anmtes.

Cuna, koTopas oyzaer eit papaa 1o 111 3akory HrroToHa, 5T0 cuia, ¢ KOTOPOil TEIO MPUTITABAET
K cebe 3emTio.
mg=—F

PaCCMOTpI/IM cucremMy TeJ: Ecim MbI paccMaTpuBaeM HE OTAEJIbHbIC TEJla, & CUCTEMY B3aUMO-

neiictByomux tes, To 1o 11 3akony HbioTona Bce BHyTpeHHHWE CHJIBI CHUCTEMBI TOIIAPHO PAaBHBI U
[IPOTHUBOIIOJIOZKEHO HalpaBJ/eHbl. Ciie1oBaTebHo,

BEKTOPHas CyMMa BHYTPEHHUX CWJl BCSIKOUi MEXAHUYECKOU CUCTEMbI pPaBHa HyJiko.
W3 s3T0Oro BoITeKaeT BayKHBII 3aKOH MEXaHUKI:

BHyTpeHHI/Ie CUJibl CUCTEMbI HE MOT'YT U3MEHUTDL INOJIOKEHNE LEHTPA MaCC CUCTEMbI, T.€. BHYTPEHHNE
CWJibl HE MOryT CABUHYTb BCHO CUCTEMY C MECTA KAaK €4NHOE LiEJiIoe

IIpumep I: Monxraysen He MOT BBITAIIUTH U3 60J10Ta U cebd M KOHH, JIEPHYB 38 KOCUYKY.

IIpumep II: nojBenennbrit Ha 1 3eMIeil MOTOIMKJI, CKOJIBKO MOTOP HU BpallaJj KoJieca, He JIBU-
JKETCs, TIOKa ero He OIMyCTAT Ha 3eMJII0 U KoJleca He TPHJYT BO B3aUMOJEHCTBUE ¢ T0JIOM (T.e. To-
aBUTCA "BHenHsA cua)

ITpumep III: Kak 00bsicHUTH 1MOYEMy JIOMIAb TSHET TEJIEry?!

=
FJ'I3 — =
Fir En
Jlowagb » < Tenera
—>
Fn
FJ‘IT = _FTII
an = _Fns

Ecm F,;, > F),;, TO JIOIMAb MOXKET PUIATH B ABUKEHUE U TAHYTH Tesery. T.o. cucrema "romma b-
TeJiera' MOYKeT Tepeii T B JIBUYKEHIE JIUIIb B TOM CJIydae, eC/iu OyJIeT eIre OJTHO TeJI0 - 3eMJIsl, B3auMO-
JieiicTBre Jiomaau ¢ 3emieil gBJigeTcs BHEIIHel CuJIoi 1o OTHOIIEHUIO K cucreme "somaab-Tesera.

3.6 IIpuniun orHocutTesibHOCTU L'ajmiies.

B kakoil mMeHHO MHEPIHAJILHOI CHCTeMe OTCUYeTa PacCMATPUBAETCS H3YIaeMOe MEXaHHMIECKOe
JIBUZKEHIE - COBEPIEHHO Oe3pPa3/IMTHO.

Brepsbie 310 06cTOsITENBCTBO OBLIO Oco3HaHO [asmieem. Pac-
cMaTpUBasg MeXaHUJIeCKue SIBJICHUS B 3aKPBITON KaroTe KopabdJis,
[aymneit npuiires1 K BBIBOJLY, YTO OHHM ITPOUCXOJIAT OJIMHAKOBO HE3a- \A\ig/\/
BUCHUMO OT TOI'O, IIOKOUTCA KOpa6.Hb njm ABUZKETCA PaBHOMEPHO U

IPAMOJINHENRHO.

—
lamueit paccmarpuBal ceyIonue MpocThie ONbITHL. B Hero-
JIBUZKHOM KopabJie KallIi BOJbI U3 IOJIBEIIIEHHOIO K IOTOJIKY Be-
a
—>

JepKa IIoIa/Jar0T B COCYyHd C Y3KHUM TI'OPJIBIIIKOM, HO,ZLCT&B.T[GHHI)IIZ
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3.6 Ilpunnun ornocurenbuocTn [anmtes.

cunzy. bpocag mpeiMeT 110 HAITPaBJIEHUIO K HOCY KOopabJis, He TPU-
JIeTCsl IPUMEHSTH OOJIBIIYIO CUTY, YeM Opocasi ero Ha TO YKe pac-
CTOsIHUE B CTOPOHY KOpMBI. [IpbIras B J7TnHY, BBI c/ie1aeTe TPHIKOK
Ha OJ[HO U TO YK€ PaCCTOsIHME HEe3aBUCHUMO OT €r0 HallpaBJIeHUS.

[Ipu paBHOMEpPHOM JIBUKEHUU KOPAOJIST ¢ KAKOM yTOIHO CKOPO-
CTBIO B OTCYTCTBUU Ka4KU BO BCEX ITUX ABJEHUAX HE yJIACTCSI OOHAPYKUTH HU MaJICHINEero n3MeHe-
Hus. Hampuvep, magaronue Kammm Oyay T MO-TIPeXKHEMY Ta/IaTh B TOPJIBIIIKO TOJICTABIEHHOTO COCY/IA,
HECMOTPsI Ha TO, YTO 3a BpeMs MaJleHus KallJIi COCYJ BMecTe ¢ KopabJieM yCIIeBaeT IMepeMeCTHThCS
Ha 3HAYUTEJILHOE PACCTOSHIE.

Hwu ognomy u3 9TUX sIBJIEHUI HE YJIACTCA YCTAHOBUTDH JIBUXKETCS JIM KOpabJ/Ib PABHOMEPHO U IIPsi-
MOJIMHENHO WU TIOKOUTCH Ha MeCTe.

W3 nogobHbix onbITOB CAEAYET, 4TO HUKAKON CaMblii TOHKNI MEXaHNYECKNI SKCIIEPUMEHT HE MO3BOJISIET
HaM BbIJENTb U3 COBOKYMHOCTY MHEPLMNATIbHBIX CUCTEM, KaKyo-nbo OfHY NpenmMyLyeCTBEHHYIO CUCTEMY
oTcyera.

Orcro/1a BBITEKAET, ITO He MOXKET ObITh pedun 006 abCOTIOTHOM TOKOEe WJIH a0COTIOTHOM JIBUZKEHUN
B KaKoOi-1nb0 MHepInajbHOI cucTeMe OTCUeTa.
DTOT PYyHIAMEHTAJIBHBIN 3aKOH IIPUPO/Ibl HA3BAIN IIPUHIIUIIOM OTHOCUTE/ILHOCTHU [ asimies:

Law-> Bo Bcex uHepymanbHbix cnctemax orcHeTa MexaHu-
4Yeckume npoLecchbl NPOTeKatoT 04NHAKOBO.

NJIN MHa4de

Law-} Bce nHepymnanbHbie cuctembl oTCcHETa paBHOMNPAaBHbI.

9TOT IIPUHIAIT ABJIACTCA O,ZLHOIU/I 13 OCHOB COBPEMEHHOI'O CbI/ISI/I‘{eCKOFO MHPOIIOHUMAHUI.
Takum obpa3oM, eciim Bce MeXaHWUIECKHe sSBJIeHUs mporekatoT onmHakoBo B MCO, TO 3aKOHBI
Hpiorona, onmceiBatoriue 3tu sBjenns, Bo Becex CO Ho/KHBI IMETHh OJUHAKOBYIO (hOpMY.

[lpn nepexoge n3 ofHON MHEPLMAILHOW CUCTEMbI OTCHETA B APYryr0 UHEPLUATIbHYIO CU-
CTEMY OTCYETA HEKOTOPbIE BENYNHBI OCTAHYTCA HEU3MEHHbBIMU, 8 HEKOTOPbIE MOMEHSIIOT CBOE
3Ha4yeHue.

Paccmorpum najsienne Tena Ha 3emitio. Bysem paccMaTpuBaTrh 3TO JBUXKEHHE ¢ 3eMJIM U C I10-
€3/1a, KOTOPBIil JIBUKETCS PABHOMEPHO U TpaMojuHeliHo. I B ToM u B Jipyrom ciydae Tejo Oyaer
cBODOJTHO TIAJIATH 3a OJIHO U TO Ke BpeMsi. CjieoBaTe/IbHO YCKOPEHHe, IIpruodpeTaeMoe TejioM, OyaeT
onuHaKoBbIM B JIByX MCO cBsA3aHHBIX ¢ 3eMJIell U TTOE3/I0M.

A IIOCKOJIBKY 9TO YCKOp€eHHUE ABJIAETCA CJACACTBUEM IIPpUTAZKEHUA SeM.HI/I, TO 1 CHJIa 3TOI'O B3al-
MOJIeiicTBHUsI OYIeT OJNHAKOBOIA.

Taxum obpazom:

[pn nepexoge n3 ogroii CO B gpyryro ICO yckopeHns u cusibl OCTatOTCS HENIMEHHBIMY, @ MEHATHCS
byayT KoOpAMHATbLI TENA U CKOPOCTb TeNa.

Def. B dbusuke BennumnHbl, KOTOpble OCTAIOTCA HEW3MEHHBLIMU MPU HEKOTOPLIX Npeobpa3osaHu-
ax, Hanpumep, nepexoge B Apyryto CO, Ha3bIBAlOT MHBAPUAHTaMU OTHOCUTENILHO AaHHbIX
npeobpasosaHuii
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3.6 Ilpunnun oraocurenbuoctu lanuies.

Takum obpazom

Vckopenue v cuna - nHBapuaHTel gis nepexoga us ogHoui ICO B apyryro VICO.

B knaccuyeckori MexaHuke MOHATAE MECTA MPOCTPAHCTBA(KOOPAUHATEI) N CKOPOCTU - OTHOCUTESbHBI,
a MOHATUS YCKOPEHNSI N CUJIbI - aDCONIIOTHbI

AHanu3 npuHunna otTHocuTenbHocTu [annnes, npogenanHbiti A.DGHLTEHHOM, NPUBES ero
B 1905 rogy Kk BbIBOAY, 4TO 3TOT MPUHLUNI SIBASETCS OAHUM U3 (PYHAAMEHTAJIbHbIX 3aKOHOB
NpUPOAbI, KOTOPLIA MPUMEHUM HE TOJILKO K MEXAHWHYECKUM, HO U K JIOObIM SIBJEHUSIM - Ten-
JIOBbIM, 3JIEKTPOMArHUTHBIM, OMTUYECKUM U T.4. ITO MNO3BOJUT €My COpMyInpoBaTeb obLynii
NPUHLNIT OTHOCUTEIbHOCTY, HA3bIBAEMbI MPUHLMNITOM OTHOCUTENLHOCTUA DIAHLLTENHA:

Law-} Bo Bcex nHepuumanbHbIx cucTtemax oTrc4eTa BcCe siB-
JIeHUs1 Npupoabl NPOTEKAT O4NHAKOBO.
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