MexaHn4yeCKasa KAPTUHA
mupa (MKM). Mexanuka u
meToAoAorra HeroToHa.




IloHATHE HAyYHOU KapPTUHBI MUPA.

[ToHATME «Hay4YHaa KapTUHa Mupa»
NOABUIIOCb B €CTECTBO3HAHUN U ounocodpumn
B KOHLe 19-ro Beka.

Hay4yHas kKapTuHa mumpa - LuenocTHag
cuctemMa npeacraBneHnm od ooLmnx
CBOMUCTBaAx, cdepax, YpOBHAX U
3aKOHOMEPHOCTAX Npupoabl, doopmMmupytoLas
MWUPOBO33pEHNE YENOBEKA.



DopMupPOBAHNE MEXAHUYECKOM
kaptuabsl mupa (MKM).

« B NCTOPUNN HAaYKN Hay4HblI€ KapTUHbl MUPa HE
OCTaBasfimCb HEM3AMEHHbIMIN, a CMEHATIN OPYTr
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Hayanbie kapTuabr Mupa

HaTypdwunocodckaa — oo 16-1/7-ro Bekos;

MexaHucTnyeckasa — 17 Bek 4O BTOpOu
nonoBuHbl 19-ro Beka.;

TepMoanHamMmmnyeckas (B pamkax
MeXxaHucTudeckom teopumn) B 19-m Beke;

aneKkTpoMarHuTHaga — KoHel, 19-ro — Ha4yarno
20 BeKa;

KBaHTOBO-MexaHundeckasa — 20-n Bexk.



dusmnyeckasa KaptmHa mmpa co3gaeTcs
bnarogapsa doyHOaMeHTasrbHbIM
9KCrMepuMeHTanbHbIM U3MEPEHUAM U
HabngeHnaM, Ha KOTOPbIX OCHOBbLIBAKOTCS
Teopun, obbAcHAWME daKkTbl U
yrnyonstowmne noHMMaHne npupoasbl.

dun3nka — 3TO IKCnepuMeHTanbHaga Hayka,
NO3TOMY OHa HE MOXET OOCTUYb
abCOMMOTHbLIX UCTUH, NOCKOSbKY
9KCNepuMeHTbl camu no cebe
HecoBepLUEHHbI. OTUM ODYyCOBIEHO
NOCTOSAHHOE pa3BUTME HaYYHbIX
npeacTtaBneHnn.



OcuoBubIec MoHATUA U 3aKOHBI MKM.

MKM cknaabiBanacb nog BrNAHUEM
MaTepumannucTnyeckmux npencraBneHnm o
MaTepun U opmMax ee CyLLeCTBOBaHUAS.

CTaHOBNEHNE MEXaHNYECKON KAPTUHbI
CBSA3bIBAOT C uMeHeM [anuneo [anunes,
BrepBble NPUMEHUBLLEIO AN UccrnegoBaHus
Npupoabl 3KCNeEpPUMEHTaNbLHbLIKM MeToA
BMeCTe C U3MepPEeHNAMU nccrnenyembix
BENUYMH U nocneayrollen mateMmaTunyeckou
obpaboTKkOn pesynLTaToB.




JKCnepuMeHTarnbHbI METOA MPUHUMNNATBHO
oTnM4yarncs oT paHee CyLleCTBOBaBLLEID
HaTypdunocodckoro cnocoba, Nnpm KOTOPOM
nnst 06bACHEHUA ABNEHNU NMPUPOoabI
npnaymblBannucb He CBA3aHHbLIE C OMNbITOM U
HabngeHNeEM, YMO3PUTENbHbLIE CXEMBbI.

3aKOHbI ABUXXEHUSA MIIaHET, OTKPbITbIE
NoraHHomMm Kennepom (1570-1630),
CBUOETENLCTBOBANM O TOM, YTO MeXAy
OBMXEHUAMMW 3EMHbIX U HEOECHbIX TEN He
CYLLIECTBYET NPUHLUNNNANBHON Pa3HULIbI,
NMOCKOJSbKY BCE OHU NMOOYNHSIIOTCH
onpeaeneHHbIM ECTECTBEHHbBIM 3aKOHAM.




Aopom MKM aBnsetca mexaHuka HbloTOHA
NN Knaccudeckaa MmexaHuka.

dopmunpoBaHMe Krnaccuvyeckon MexaHuKu
Nponcxoansno rno 2-m HanpaseHUsAM:

obobLeHne 3akoHOB cBOOOAHOIO NageHus
TEen, OTKPbITLIX [anunneem, a Takke 3aKOHOB
OBWMXEHUA nnaHeT, copMYnpPOBaHHbIX
Kennepow;

co3gaHue MeTodoB AMnA KONMMYeCTBEHHOIo
aHanu3a MexaHu4ecKoro ABMKXeHusa B
LIerToM.



B ntobon domnsnyeckon Teopun NpuUCyTCTBYET
OOBOJSIbHO MHOIO NMOHATUN, HO Cpeaun HUX
eCcTb dpyHOamMeHTanbHble, a UMEHHO:

MaTepus;
OBUWXEHUE;
NPOCTPAHCTBO;
BpeM4;
B3anmMoaeuncTBue.

Kaxxgoe U3 aTux NOHATUN HE MOXET
CyLLecTBOBaTb 6€3 YETbIPEX OCTalIbHbIX.
BmecTe oHu oTpakatT eanHcTeo Mupa.



Marepus

MaTepusa, cormacHo MKM — aTo BellecTBO,
COCTosLLlee U3 MenbYaullmnx, ganee Heaenumblx,
abCoNTHO TBEPAbIX ABUMXYLLMXCA YacTul, —
aTomMmoB, T.e. B MKM ObInn NpuHATLI AUCKPETHbIE
(ONCKPETHBLIN — “NPEepPLIBHLINY), NpeacTaBIeHNs O
MaTepun.

BaxHENLWMMU NMOHATUAMN B MexXaHuKe ObInu
NOHATUA MaTepunanbHOMN TOYKN N aDCONKOTHO
TBepOoro tena

(MaTtepuanbHas To4ka — Teno, pasmepamMmu
KOTOPOro B YyCNoBUAX AaHHOW 3a4a4yn MOXXHO
npeHebpeyb, abconoTHO TBEpAoe TENO — CUCTEMA
MaTepuarnbHbIX TOYEK, pacCTOAHNE MeXAY
KOTOPbIMW BCerga octaeTcad HEU3MEHHbIM).



I IpocTpancTso

HbIOTOH paccmartpuBan gsa Buaa npocTpaHCcTBa:

OTHOCUTEJIbHOE, C KOTOPbIM NKOAN 3HAKOMATCA
nyTemMm namMmepeHnd npoCcTpaHCTBEHHbIX OTHOLLEHUA
MEXOY TEllaMMm,

abcontTHOE, KOTOPOE OCTaeTCA BCEelrda
OONHAKOBbIM U HEMNOABWXHbLIM; T.€. abCOMOTHOE
NMPOCTPaHCTBO — 3TO NyCcTO€ BMECTUIINLLE TEJ1, OHO
HE CBA3adHO CO BpEMEHEM, U €ro CBOMCTBA He
3adBUCAT OT HaJ1Inun4d Ui OTCyTCTBUA B HEM
MaTepunalibHbIX 0OBHEKTOB.



[1lpocTpaHCcTBO B HbIOTOHOBCKOW MexXaHuKe UMeeT
cnegytoLime cBoUCTBa, OHO:

TPEXMEPHOE (NoroxeHne NMobon TOUKN MOXKHO
onucartb TPeMs KoopanHaTamu);

HEeNpepbIBHOE;
DeckoHe4vHoe;

oOHOpOOHOE (CcBOMCTBA NPOCTpaHCTBA OAMHAKOBbLI B
nobon Touke);

M30TPOMNHOE (CBOMCTBA NPOCTPAHCTBA HE 3aBUCAT OT
HanpasneHus).

[TIpocTpaHcTBEHHbIE OTHOLWEHNA B MKM
onuckIBaKTCA reomeTpuen Eesknuaa.



Bpewms.

HbOTOH paccmaTpuBan ABa Buaa BPEMEHMN,
aHanorM4Ho NPOCTPaHCTBY: OTHOCUTENLHOE U
abConTHOE.

OTHOCUTENBbHOE BpeM4d Nnan no3HatoT B npoLlecce
n3mMepeHunn,

AbcontoTHOe npoTekaeT paBHOMEPHO N MHaYe
Ha3blBaeTCa ANINTENbHOCTbIO.

Bpemsa y Hbl0TOHaA, aHanorM4Ho nNpoOCTPaHCTBY —
NycTo€ BMECTUNULLE CODbLITUIN, HE 3aBUCSILLIEE HU OT
yero. Bpemsa TeueTt B 04HOM HanpasrieHun — oT
MPOLUSIOro K dyayLemy.




ABmxenue.

B MKM npu3HaBanockb TOnbLKO MexaHn4yecKkoe
OBWXeHWne, T.e.M3MeHeHNe MNoNnoXeHns Tena B
NPOCTPaHCTBE C TEYEHNEM BPEMEHMN.

JTtoboe cnoxHoe ABMXeHne MOXHO NpeacTaBuUTb Kak
CYMMY MPOCTPAHCTBEHHbIX NepeMeLLeHNMN.
[1BM>xeHmne ntodoro Tena odbbACHANOCL HA OCHOBE
TPEX 3aKOHOB HbIOTOHA, NpU 3TOM UCNOS1b30BalrinCh
TaKne BaKHble MOHATUSA KaK cuina n macca.

[Mog cunon B MKM noHnmaeTtca npuynHa
N3MEHEHUSA MEXaHNYECKOro ABUXEHNSA U NPpUYnHa

aedopmauun.



BsanmMmoaenicrsue.

B MKM 6b1no n3secTtHoO rpaBuTaLMoOHHOE B3auMoaeNCTBUE
[ paBUTALUMOHHOE B3aUMOOEUCTBNE O3HAYaAET Hanmyme curn
NPUTSKEHNS Mexay NobbiMu Tenamn. BennunHa aTnux cun
MOXET ObITb onpeaeneHa n3 3akoHa BCEMUPHOIO
TAroteHus. Ecnu xxe n3secTtHa macca OgHOro n3 Ter
(3aTanoHa) u cuna rpaButaunm, MOXXHO ONpenenTb 1 Maccy
BTOPOro Tena.

Macca aBnsieTcst OAHOBPEMEHHO U MEPOU MHEPTHOCTU U
Mepoun rpaButTaumn. 'paBnUTaLNOHHbIE CUMbl ABMSIKOTCS
yHMBepcarnbHbIMN. HBIOTOH HUYEro He roBOPUIT1 O NpUpoae
rpaBUTaLUOHHBIX Cun. B HacTosLee Bpems nx npupoaa
BCE €LLE oCcTaeTcd npobnemaTnyHon.

B knaccuyeckon mexaHuke Bce SBNeHNS Npupoapl
CBOAUIINCHL K TPEM 3aKOHAM MEXaHUKN N 3aKOHY
BCEMUPHOIO TATOTEHUS, K AENCTBUIO CUMN NPUTSKEHNSA U
OTTallKNBaHUS.




OcnoBusbie npuHIunsl MKM

[MpuHUMn oTHOCUTEenbHoCcTU anunes.

[MpuHUMN OTHOCUTENBLHOCTU [anuneaq
YTBEPXKOAET, UTO BCE UHEPLUMArbHbIE
cuctemsl otcyeta (MCO) ¢ ToUKM 3peHUs
MEXaHMKN COBEPLLUEHHO paBHOMPAaBHbI
(3KBUBANEHTHbI).

NMpuHUMN ganbHOOENCTBMUA.

B MKM 0b1510 npunHATO, 4TO B3anMOAeENCTBUE
nepegaeTcst MFTHOBEHHO, U NPOMEXYTOYHAsA

cpena B nepegade B3anMoO4encTBUA ydacTus
HEe NPUHUMAET.



MpUHLUMN NPUYNHHOCTM.

B MKM Bce mHoroobpasune ssBneHunn
npupoabl CBOOAUTCA K MexaHU4eckoun dpopme
asuxeHuns martepun. C gpyron CTOPOHbI
N3BECTHO, YTO DECNPUYNHHBIX ABNEHNN HET,
4YTO BCerga MoXHo (NpuHUMNnansLHoO)
BbIOENUTL NPUYNHY U cneacTteune. [NpudnHa v
creacTBue B3aMOCBSA3aHbl, BIIUAKOT APYr Ha
gpyra. Cnegcreue ogHoM NPUYNHBI MOXKET
cTaTb NPUYNHOWN OPYroro creacTBuS.



ABwmxenne. Mexanuka u
MeTOAOAOTUA HbproToHA.




ABHU>KeHne — OAHA U3 OCHOBHBIX
IIPOOAEM €CTECTBO3HAHUA.

Pa3Butne dpmnsunkm B 17-18-m Bekax ObIno
NoOAroToBMEHO TpyaamMu, HabnaeHNAMN,
noeammn, goragkamMmuy y4eHblX aHTUYHOCTU U
cpeaHEBEKOBbLA. HbIOTOH caM roBopwur, YTo
CBOMMM ycrexamm OH 00si3aH TOMY, YTO
«...CTOSAN Ha nne4yax rmraHToB».

HbloTOH co3gan AMHaMUKY — yY4eHUe o
OBWXEHNN Ten, KOTOpOoe BOLLIIO B HAYKY
TakKe nog HasBaHMEM «MexaHuKa

HboTOHaY.



OgHUM 13 nepBbIX, KTO 3aayMarncs o
CYLLIHOCTM OBWXEHUS, OblIn
ApuctoTenb. ApUCToTenb onpeaenser
OBWMXEHNE KaK UBMEHEHUE MNONOXEHUS
Tena B npocTpaHcTBe. [1pocTpaHCcTBO,
no ApucToTento, UeNMMKoM 3anosiIHEHO
MaTepuen, Hekum nogodbuem acpupa
NN NPO3pPavyHOUn, Kak BO3ayX
cybcTaHumen. INycToTbl B Nnpupoae HeT
(«npupoga 6onTca NycToThI»).

B cBoux paccyxaeHusax ApucToTesb
MCMOSb30Bas NOHATUSA CUIbl, HE AaBagd
emy ctpororo onpegeneHus. OH
pasnuyan Tpu Buaa cunbl: TAry,
OaBrieHne v ygap.




CyulecTBeHHbIV BKNag B dopMUpoBaHme
MeXaHN4eCcKkou KapTuHbl Mnupa BHeC PeHe
[lekapT — dopaHLy3CKMN MaTeEMaTUK U
dounocod (1596-1650).

[ekapT cdhopmynupoBan 3akoH, KOTOPbIN
yTBEPXKOAET NOCTOAHCTBO KOMMYECTBa
OBMXeHna mV, paBHOro Npon3BeaeHUo
NPUNOXXEeHHOW CUMNbl HA BpeMA ee OeNCTBUS
FDt, koTopbin HasblBaeTCcAa MMNYSIbCOM CUNbI.
(mV = FDt ). OH Takke npeasioxun
MCnonbL3oBaTb B MaTeMaTuKe NPsMOYronbHYyo
cuctemy koopauHar (X,Y,Z), nony4ymsLLyrO
Ha3BaHWEe OeKapTOBOM CUCTEMbl KOOPAMHAT.




Mexaamuka I 'aarAaes kak OCHOBA
MexaHnukm HeroToHa.

=« [NopmobHo EBkNnAy, KOTOPbIN
ycTaHaBnMBan COOTHOLLUEHUSA B
npocTpaHcTBe, [anunen BbIABNAN
XapaKktep OBUXKEHUSA Ten.

« [anunewn Been onpeneneHns cunol,
CKOPOCTW, YCKOPEHUS, paBHOMEPHOIO
OBWMXEHUA, UHEPLINN, NOHATUSA CPEOHEN
CKOPOCTW 1 CpeaHEero yCKOpeHus.
CKOpPOCTb OH, B YAaCTHOCTU, onpeaensn
KaK OTHOLLUEHNE NPOMNOEHHOrO NyTH K
3arpavyeHHOMY BPEMEHMU, a cuUny
COMOCTaBAN TakoMy MaTeMaTU4eCKOMY
MOHATUIO KaK BEKTOP.




Manuneun copmynmpoBan 4YeTbipe akKCUOMbI:

1-9 akcmoma (3a|<0H nHepuumn). CeobogHoe OBWXEHMWE NO
rOpNU30HTarlbHOW NSIOCKOCTU NPOUCXOANT C MOCTOSAHHOW NO
BENTMYMHE N HaNpaBIIEHUIO CKOPOCTHLIO;

2-91 akcuoma: cBoOOOHO NagatroLlee Teno ABUMKETCA C
MOCTOSAHHBIM YCKOPEHNEM N KOHEeYHast CKOPOCTb Tena,
nagatloLlero N3 CoOCTosAHUSA NMOKOS, CBA3aHO C BbICOTOW,
KoTopasi nponaeHa K 3TOMy MOMEHTY;

3-9 akcmoma: cBoboagHoe nageHune Tern MOXHO
paccMaTpuBaTb Kak ABMKEHME NO HAKITOHHOW NIIOCKOCTK, a
rOpM30HTanNbHOW NIOCKOCTU COOTBETCTBYET 3aKOH UHEPLIUN,

4-9 akcMoma (NpPUHUKMN OTHOCUTENLHOCTKW). anunen gokasarn,
4YTO TPaeKTopusa NagatoLlero Tefia OTKIIOHAETCA OT BepTuKanu
n3-3a CONpOTUBIIEHNA BO3yXa U B 6€3B034YLLIHOM
NPOCTpPaHCTBE TENO ynaaeT TOYHO Haj TOYKOMN, N3 KOTOPOU
Ha4Yanocb nageHue. To Xxe nNponcxoguT Npu nageHun Tena c
MauyTbl ABUXYLLErocsi ¢ abContTHO NOCTOSAHHOWM CKOPOCTLHO
Kopabsisi, HO YerioBeky, CTodALEeMY Ha bepery, TpaekTopusa ero
naZeHna npeacraBuTcs B Buae napabonsoi.



[anunen Takxke copmynuposan NPUHLMM,
nony4ymeLUMN Ha3BaHue «[1puHUMna
OTHOCUTENbHOCTU [[anunea» crnegyownm
obpasom: BHyTpu paBHOMEPHO OABUXYLLENCS
(T.H. MHEpPUMArIbHOW) CUCTEMbI BCE
MeXaHU4eCcKne NpoLecchbl NPOTeKalT TakK Xe,
Kak U BHYTPU NOKOALLLENCS.



Mexaauka HeroToHa.

Ncaak HetoToH (1643-1727), poamBLUNKCS
BCKOpe cMmepTun [lanunes, yHacrnenosar,
Takum obpasom, Bce MeTobl, 3HAHUS U
HOBblE Nnaeu npeabiayLero NoKosIeHNs
yYeHbIX 1 co3gan Teoputo, KoTopas Ha aBa
ctonetus (1) onpegenuna pasBuTne Hayku.

HbtoTOH 0006LWKnN OTKpbITUSA [anunes B
KayecTBe OBYX 3aKOHOB, 40D0aBuI K HUM
TPETUN 3aKOH U 3aKOH BCEMUPHOIO
TArOTEHUA.

HbLIOTOH cuuTan, YTo 3agadn PU3NKKU
COCTOSAT B TOM, YTOObI NO ABNEHUAM
OBWXEHUA pacno3HaTb Cuibl Npupodsbl, a
3aTtem no 3aTuMm curnam oObACHUTL BCEe
ocTalbHblEe ABNEHUS.




|- 3aKOH HbIOTOHA UK 3aKOH MHEPLIUN.

BCSIKOE TENO COXPAHSAET COCTOAHNE NMOKOS
MM paBHOMEPHOro NPSAMOSIMHENHOrO
OBWXEHUS, NoKa OHO He ByaeT BbIHYXXOEHO
M3MEHUTb ero Noa AeNCTBUEM KaKUX-TO CUI.



II-n 3akoH HbIOTOHA
F=m*a

[Mpyn nocTOAHHOM cune BO34EeUCTBUA
YCKOpeHune, KOTopoe MOXHO npuaaTtb
Teny TeM MeHblue, YemMm OonbLue ero

MacCcCa.



lll-n 3akOH HbOTOHA OoTpa)XaeT TOoT PaKT,
4YTO CUNbl AENCTBUA N NPOTUBOOENCTBUSA

paBHbI MO BENTMYMHE N MPOTMUBOMOSIOXKHbI MO
HarnpaBeHuIo.



IV-n 3akoH HbloTOHA

m. -m
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rae, m1 — MaCCa MNnepBoro Terlia,
m2 — MaCCa BTOPOIo TeJla,

' — PaCCTOAHNE MEXY TEllaMM,
g — rpaBnUTaumMoOHHaA NOCTOAHHAA.



Cnencteusa n3 IV—ro 3akoHa HeloToOHa:

cuna TAaroteHnst yobiBaeT nponopLnoHarnbHO
KBagpaTy PpacCTOAHUS;

4YTO cua TAroTEHNSA MexXxay Ternamm
nponopLuoHanbHa Macce 3TUX Ten.

HbOTOH BbICKa3an nonoXeHme o BceoodLlem
XapaKTepe cun TAroteHns U oANHaKOBOW UX
npupoae Ha BCeX NnaHeTax, nokasan, 4To
«BEC Tefla Ha BCAKOU rnraHeTte
nponopLuoHaneH Mmacce 3TonN NiaHeTbI».



HbOTOH Ha OCHOBE 3aKOHa BCEMUNPHOTO
TATOTEHNA N3TTOXWUIT TEOPUNKO CXKATUA 3emMnu Yy
NOJ1IKOCOB, TEOPUIO MNMPNJITNBOB U OTITUBOB,

ABUWXEHNA KOMET.



Ooruxka HeroToua

HbIOTOH KpOMEe MEeXaHMKN 3aHMMAanCcA Takke
OMNMTUKOMW.

HblOTOH co3gan KopnycKyrnsipHYH TEOPUto
CBETA - «Ny4YN CBETa OYEHb MENKMUE YacTuLbl,
MCnyckaemMbIMU CBETSALLIMMUCS TENaMn».

JT1a Teopus dbinia 6e30roBopoOYHO NPUHATA
nocnepoBatenamMmn HbOTOHA 1 cTana
rocnogcTteytoLllen B ontuke 18-ro Beka.



Ho kopnyckynapHaa Teopuda He morna
OOBbACHUTb Takne sIBMeHns Kak
nHTepdepeHunsa n ogndpakLmsi CBeTa,
KOTOpble Nerko 00 bACHANNCb HA OCHOBE
BOMNMHOBbLIX NpeacTaBneHU 0 NpMpoae CBeTa.

ViHmepopepeHyus ceema — siBfeHne
B3aMMHOIO YCUNeHus1 nnu ocrnabneHns ceeTta
00 MOSIHOW TEMHOThI (ralieHus) rnpu
HanoXeHun ABYX €ro BOmH, KOTOpble NMEIT
OAVNHAKOBbIE YaCTOTbl KOflebaHu.

Lugbpakuyusi — CBOUCTBO BOJTH Ormbathb
NpenaTCTBUS.




19-1 BeKk oKkasasnca Tpuymgom BONMHOBOU
Teopuun ceeTta, Ho yxe B 20-M BeKe BHOBb
bbina nokasaHa HEOOXOOMMOCTb COXPaHUTb

npeacraBrieHne O CBETE Kak O NOTOKe YacTtuy
— (pOTOHOB.



HblOTOHY B ONTMKE NpuUHaanexar eLwé ase
reHnanbHble naen.

[lepBast — 0 BO3MOXXHOM MpeBpaLLEHNN TEN B
CBEeT n obpaTHoO.

BTtopas naes — o BNMaHUKM Ten Ha
pacrnpocTpaHeHue cBeTa.



