Meps.blit 3akoH Kennepa:

Kaxxaas nnaHeTa ABWKETCA N0 311UNCYy,
B 0O4HOM W3 ChOKYCOB KOTOPOro Haxoautcs ConHue.




Nanuneo Nanuneun

OpHoBpemeHHo ¢ KennepoM Ha Apyrom koHue Esponel, B ViTanupy,
Tpyaunca anuneo anunen, okasasLMN OABOSIKYO NOAOEPXKKY
refimoueHTprUYeCKom Teopumn. Bo-nepsbix, C MOMOLLbIO
n3obpetéHHoro nm TEJIECKOIA Manunen caenan psag oTKpbITUR,
nnbo KOCBEHHO NoaTBepXaaBLUMX Teoputo KonepHuka, nmbo
BbIOMBaBLUMX NOYBY WU3-MO4 HOI €ro NPOTUBHUKOB — CTOPOHHMKOB
ApucTtoTtens:

[ToBepxHOCTb JlyHbI HE rMagkas, kak nogodano HebecHomy Teny B
y4yeHun ApncToTens, a UMeeT ropbl 1 BiaaunHbl, Kak 3emns. Kpome
Toro, MFanvnei o6bacHun MEMENbHbLIV CBET NYHbI otpaxeHnem
COSIHEYHOro cBeTa 3eMnéen. brnarogaps aTomy 3emns ctana Tenow,
BO BCEX OTHOLLEHUSAX NOAO0OHLIM JlyHe. YCTpaHsanoch NnpoTuBopeyme
MeXay 3eMHbIM 1 HEGEeCHbIM, NOCTYNMpoBaBLLeecs Y APUCTOTENS.

UeTbipe cnyTHUKa KOnutepa (nony4ymsLUnX

BMNOCSIe4CTBMM Ha3BaHWE ranuneeBblX). TeM camMbiM OH OnpoBepr
yTBEpPXOeHue, YTo 3emnda He MOXeT obpaluaTtbest Bokpyr ConHua,
MNOCKOSbKY BOKPYr HEE camomn obpaulaetca JlyHa (Takon Te3nc 4acTto
BblaBuranun npotnBHukn KonepHuka): KOnutep 3aBegomo OormkeH
Obin BpawaTbesa nmbo Bokpyr 3emnu (Kak y MNronemes un
ApwuctoTtensi), nnbo Bokpyr ConHua (kak y Apuctapxa n KonepHuka).

CmeHa a3 BeHepbl, ykasbiBaBLlasi, UTo BeHepa obpaluaeTca
Bokpyr ConHua.




® Yetbipe cnyTHMKa GANYMEDE 4:1
OnuTepa (noAyumBLuMx EUROPA 2-1

BMOCAEACTBUM Ha3BaHUE 10 11

rAaAMAEEBbIX).
JUPITER

® Tem cambiM OH onpoeepr
YTBEP)KAEHME, UTO 3eMAS He
MOXKeT obpalaTbcsa BOKpYr
CoOAHLA, MOCKOAbKY BOKPYT Heé
camomn obpauwaetcs AyHa (TakoM
TE3MC YaCTO BbIABMIAAU
NPOTUBHUKKN KonepHuKa):

lNanuneess! cnytHuku FOnurepa

® OnuTep 3aBeAOMO AOAXKEH ObIA
BpaLLaTbCcs AMGO BOKPYr 3eMAM
(kak y [NToremes u ApuctoTens),
Ambo Bokpyr CoAHua (Kak y
ApucTtapxa n KonepHuka).
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Teneckon Manunesn Fanuneo Nanunen

® OpaHum 13 nepBbix MAanUnen oTkpbIn . HabntogeHna Hag naTHamMu
npusenu Nanunes K BeiBoAy o BpalwieHnn ConHua Bokpyr cBoen ocn. Camo
CyLLileCTBOBaHMeE NATEH U UX NOCTOSAHHAA U3MEHYNBOCTb OnpoBeprann Tesnc
ApuctoTenst o «coBepLleHCTBE» Hebec.

® [anunen nokasarsn, YTo BUANUMbIE pa3Mepbl NMiaHeT B pasnuyHbIX KOHPUrypaumnsx
(Hanpumep, B NPOTUBOCTOSIHUM N coeanHEHNN ¢ COSHLEM) MEHAIOTCS B TAKOM
COOTHOLLIEHNMU, KaK 3TO criegyeT U3 Teopumn KonepHuka.



[anunen yctaHoBun,

YTO MaeyHbin [ 1yt COCTOUT U3
OonbLIOro KonuyecTsa 3BE3[,
HepasnMYNMbIX
HEBOOPYKEHHbIM B3rfIA40M.

OTO OTKPbITUE COBEPLLUEHHO
He yMeLlanocb B KOCMOJIOInto
ApucToTensi, HO BrosiHe bbINo
COBMECTUMO C TEOPUEN
KonepHuka, ns kKotopou
cliegoBarna orpoMHas
yaaneHHoCTb 3Be3[.




[anunen ycraHoBUn, YTO Maeunbii [yTs COCTOUT U3 OOMbLLOTO
KOfindecTBa 3BE3M, HEPA3STMYNUMbIX HEBOOPYXXEHHLIM B3rnaaom. 310
OTKPbITE COBEPLUEHHO HE YMELLLAnoch B KOCMOSOrno ApUCTOTeNSl, HO
BMonHe OblNo COBMECTMMO C Teopuen KonepHuka, 13 KOTopou
crenoBarna orpoMHasa yganeHHoOCTb 3Be3[,.

OaHUM 13 nepBbIX [anunen oTKpbIN coaneuHbie natHa. HabnogeHnsa Hag
naTHaMun npueenu Manunes Kk BbiBoay o0 BpalleHun ConHua BOKpYr
cBoen ocn. Camo cyLlecTBoBaHWE NATEH U UX MOCTOSIHHAS
I/I3I\6/IeH‘-Il/IBOCTb onpoBepranu Teanc ApUCTOTENS O «COBEPLUEHCTBE»
Hebec.

[anunen nokasan, YTo BUAUMbIE pa3Mepbl MNaHET B PasfiNyHbIX
KOHJourypauusax (Hanpumep, B MPOTUBOCTOAHUN U COEQNHEHNN C
ConHueM) MEHAIOTCSA B TAKOM COOTHOLLEHUN, KaK 3TO crieayeT n3 Teopun
KonepHuka.

HaobopoT, npu HabntogeHnn 3B€34 B TENMECKON UX BUANMbIE pa3Mepbl
HE MEHSI0TCA. OTOT BbIBOA, ONpoBepran ognH N3 OCHOBHbIX

noBofoB Tuxo bpare, 3aKnOYaBLLUMNCA B OFPOMHbIX pasMepax 3BE3f,
KOTOpbIE CneaylT N3 HEHabMoO4aeMOCTU UX TOAUYHbIX Naparinakcos.
[[anunen 3akno4mn, YTo npu HabnaeHum 3B€3a0 B TENMECKON UX
BUOMMbIN pa3Mep HE MEHSIETCS, crniegoBaTternbHO, oLeHKa bpare
YITOBbIX pa3MepoB 3BE3 CUMNBbHO NpeyBennyeHa.

BTopbiM HanpaBsneHnem geatenbHocTn [anunes Obino yctaHoBneHmne
HOBbIX 3aKOHOB AMHaMUKKN. M Obinu caenaHbl BaXKHbie Liaru B

MHEPLINUUA
> yCTaHOBITEHUN TIDUHUUTIOB pLL BIODEIIVI HalpaBITeHNEM

D,eFITeJ'IbHOCTI/I Fanvmeﬂ 6le'|0 yCTaHOBJ'IeHI/Ie HOBbIX 3adKOHOB ANHAaMUWKMN.
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Ncaak HbOTOH

[anbHenwee pa3BuUTne HEOECHOM MEXaHUKN CBA3AHO C UMeHeEM Axk. A. Bopeaan. 1o ero
MHEHUIO, oT ConHua UCXOOAT TPpU Cunbl: O4Ha NpoaBuUraeT nraHeTy no opbute, gpyras
nputarneaet nnaHeTy K ConHuy, TpeTbsa (LeHTpobexHasa), Ha0bopPOT, OTTaNKMBaET MiaHEeTY.

annunTnyeckas Op6l/ITa MaHETbIl ABINAETCA pe3yribraToOM I'IpOTVIBOGOpCTBa ABYX rnocneagHmnx
ERIED)

B 1666 r. Po6ept ['yk BbiCcKa3asn npeanonoXxeHne, Yto ans 00 bACHEHNA OBUXEHUSA MNaHeT
OOCTaTOMHO OHOWM TOSIbKO CUSTbl NPUTSKeHNA K ComnHLy, NPOCTO HYXKHO npeanonaratb, YTo
nraHeTHas opbuTa sBnAeTcs pesynbraToM codeTaHus (Cynepno3numn) nageHna Ha CornHue
(bnarogaps cune NpUTSXKEHUs) 1 ABMXKEHNSA NO MHePLUUK (MO KacaTellbHOW K TpaeKkTopum
nriaHeTsl). 1o ero MHeHMIo, aTa cynepno3numa ABMKEHNUN 1 00YyCNOBANBAET ANNUMNTUYECKYIHO
cdbopmy TpaekTopun nnaHetbl Bokpyr ConHuaY,

meHHo ['yk BnepBble NnocTaBun 3agadvy O BbiBoAe 3aKOHOB Kenrepa, ncxoasa na npuHumna
MHEPLUMN N NPeanonoXeHns O CyLLecTBOBaHUM HanpasneHHon K ConHuy cunel. bnnskne
B3rNa4bl, HO B JOCTATOYHO HeomnpeaenéHHon dopme, BbickasbiBan U Kpuctodbep Pen™H. Tyk n
PeH goragbiBanuncb, YTO cuna TaroteHma yboiBaeT obpaTtHO nponopunoHarnbHO KBagpaTy
paccTtosHus o ConHua.

Ho yecTb BbiBOAa 3akoHOB Kensepa 13 zakoHa ecemmpHoro tarotennaHO 4eCTb BbiBOAA
3akoHoB Kennepa 13 3akoHa BCEMUPHOIO TArOTEHUA NpUHAANEXuT Mcaaky HeiotonyHO YecTb
BblBOJA 3aKOHOB Kenriepa 13 3akoHa BCEMUPHOTO TAroTeHUs npuHaanexut Vicaaky
HbloTOHY («Matematunyeckune Havaaa HaTypaabHoU duaocodumn», 1687 r.)

3aKoH BCEMUPHOIO TAFOTEHWUS, OKOHYaTENBHO CHOPMYNUPOBAaHHbLIV HbIOTOHOM, NO3BONMN

eAnHoobpa3dHoe 0o bACHEHNE IEMHON THKECTI, ABIKE 0-HyHbLIBOKP SV
ﬁhaHeT Bokpyr CosnHua. B yacTtHOCTH, Obinu 06bACHEHbI nprAneLI3aKOH BCEMUPHOIO

TdrnToawuiia NroauuaTanrun ~rhoanmavnianAapauuciic HowvrTAunna mo2DARIAA MATL aliAUunnANAsaLIno



Ncaak HbIOTOH /s

Newton

[MopTpeT knctn KuearepallopTper
knctn KHennepa (1689lNopTtper
knctn KHennepa (1689)[ata
poXaeHus1:25 nekabps 1642 (4
aneapallopTper

knctn KHennepa (1689)[Hata
poXaeHus:25 aekabpsi 1642 (4
AHBapA |643)

MecTo poxaeHus:
Bynctopn, AuHkoasHwWmrpMecTo

poxaeHns:Bynctopn, JInHKoNbHILMD,  Soske e e % | P =)
KopoaAeBcTBo AHrAus ke == i P HILOSOP HIA ’
[ | ATURALIS

. SR | O “:—"-rf" I |
(31 mapta (31 mapTa 1727)(84 roga) ek sl MATHEMATICA
MecTo cmepTu:KerncunrronMecTo . R ot
CMEePTU:KEHCUHITOH, Muancekc, e
AHranaAHrnA, Kopoaeecteo S
BeAnkobpuTaHums S e :
CtpaHa: Kopoaesciso AHrauns oo r e s

lkopoaeBcTBo BeankobputaHus % S &~

Havvuuaa rchana-AiasisvsHavvuuaa




3axkonbl HbI0TOHA

v
v=const,

npu F=0

I 3aKkoH

Cywecmeyiom maxue cucmemol
omecyema, 6 KOmopbix 6CAKOe meio
Oyoem coxpansme coCmostHue
NOKOSA Wil PAGHOMEPHO20

U NPAMOAUHCUH 020 OGUNCCHUSA

00 mex nop, noka oelcmeue
opyeux men He 3acmascum e2o
UZMEHUMb MO COCMOSHUE.

Il 3akoH

1100 oelicmeuem cuiwvi
meio npuobpemaem
makoe yckopenue,
Ymo e20 npousseoeHuUe
Ha Maccy mena pasHo
oelcmeyiowell cuie.

I11 3axoH

Cunbl, ¢ Komopbimu
gzaumooelcmeylowue meia
delicmeyiom Opye Ha opyea,

PAaGHsL RO MOOYIIO
U Hanpaeiaexvl no
OOHOU NPAMOII 6
NPOMUBONONONHCHBIE
CMOPOHDbL.



BTopown 3akoH HbHOTOHA

Ha3aj



Bec Tena, ABmxyLleroca c
YCKOPEHMEM NO OKPYXXHOCTU
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Ha3aj



Tpetun 3akoH HbOTOHA

Ha3aj



Bec Tena




Bec Tena, ABmXyLleroca c
YCKOpEeHnem

OF

O

(2)

(O}

(OF

(JQ | s

Ha3aj



[ paBUTaLUA, NPUTSHKEHUE, BCEMUPHOE TAroTeHUe - pyHaameHTanbHaa cuna BecenenHon @ <




Cunna BCEMUPHOro TArOTEHUS

Ha3aj



HwukTo 00 HbOTOHA HE CyMen SICHO n
MaTeMaTu4ecKm gokasaTenbHO CBA3aTb
3aKOH TAroTeHust (cuny, obpaTtHo
NponopuUMOHanbHy0 KBagpaTy
PACCTOSAHNS) U 3aKOHbI ABWXEHUSA NNaHeT
(3akoHbl Kenaepa).

bonee TOro, NUMeHHO HbOTOH NepBbLIM
goragancs, 4Yto rpaBMtauns LENCTBYET
Mexay OAByMs MobbiMy TeENamm BO
BceneHHow;

ABWXKEeHWeM nagaroLlero s6noka u
BpawleHneMm J1yHbl BOKpyr 3emMnu
ynpasndeT o4Ha 1 Ta Xe cuna.

HakoHeu, HbOTOH He NpocTo
onybnukoBan npeanosfiaraemyro
dpopMyny 3akoHa BCEMUPHOTO
TaroteHaHakoHel, HblOTOH HE NPOCTO
onybnukoBan npeanosfiaraemyro
doopmysy 3akoHa BCEMUPHOIO TATOTEHUS,
HO paKTUYECKU NMPeas1oxXKuns

LleNOCTHYHO MaTEMaTUYECKYIO MOAEAD:

3aKOH TAITOTEeHUA,
3aKOH OBWXeHUA (BTopon 3akoH HetoToHa);

cucrema MetogoB AjidA MateMaTtn4ecKkoro
nccrnegoBaHUA (MaTemMaTUYeCcKUIM aHaAUS).

m,x M,

h=k=G"p3

B COBOKYINMHOCTU 3Ta TpUaAa AOCTAaTOYHA AAA
MOAHOIO UCCAEAOBAHUA CaMbIX CAOXKHbIX
ABUXKEHNMN HebecHbIX TEA, TEM CaMbiM CO3AaBasd
OCHOBbI HEOECHOM MEXaHUKMU.

Taknm obpasoM, TOAbKO ¢ TpyAoB HbtoToHa
HauYMHaeTCs HayKa AMHaMMUKa, B TOM YUCAE B
NMPUMEHEHUU K ABUXKEHUIO HeBecHbIX TeA. Ao
CO3A2HUSA TEOPUU

OTHOCUTEABHOCTU U KBAaHTOBOMU

MeXaHUKU HUKAKUX MPUHLUMUAABHBIX MOMPaBOK
K YKa3aHHOM MOAEAM He MOHAAOBUAOCH, XOTS
MaTeMaTUYECKMI annapaT OKa3aAoCh
HEOBXOAMMbBIM 3HAYNTEABHO Pa3BUTb.
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AOPO FIIBIOTOHA.  reervaiwns ,
velocity greater than 27 / i

escape velocity wil 7 4

foliow a hyperbola and v\’/ ,’

escape from Earth Q® ! ;

o

B 9TOM MbICNEHHOM
IKCMNMepnMeHTe, Hy>KHO

o

npeacTaBuTb cebe MyLKy, / hmmrp

Haxo4sLLYCS Ha O4YeHb oy i ‘olow
BbICOKOIi rope, KoTopast P osion
BbICTPENMBAET CBOE AP0 ‘ 4
oz yrrom 90 rpagycos K Ecnu oHo 6yaeT ABUratbCs CMMLLIKOM MEANEHHO, TO,
3ewmne. B KOHLIE KOHLIOB, yrafeT BHU3 Ha 3eMrio.
Ouarpamma rnokasbiBaeT Ecnu ke oHO ByaeT o4eHb BbICTPbIM, OHO MOXET
HECKOJSbKO BO3MOXHbIX 0cBo60ONTLCSA OT rpaBuUTaLmMn 3eMnn U HanpPaBUTLCS
TpaeKTopuii noneta B KOCMOC. ECnn OHO IOCTUTHET CpeaHen CKopocTy,
nyLLue4YyHoro a4apa, B TO OyaeT aBuratbecs No opbute 3emnu.

3aBUCMMOCTW OT TOrO, KaK

BbICTPO OHO ByaeT neteTsb B OTOT 9KCNEPUMEHT Chirparn 60orbLLYy0 Porb B
MOMEHT 3anycka. M3y4eHUN rpaBuTaLm, 3arnoXns OCHOBY A1

co3adaHnAa CnyTHNKOB U KOCMUYECKUX MNMOJ1ETOB.




cMuyeckue nonetbl. Popmyna
ual*"@Uwﬂ KOBCKOIO

Ha3al



PeakTuBHOE ABUMXEHUE

PAKETA

PEAKTUBHbIA
CAMOJIET

1200 m/c

KATEP C y
BOAOMETHbLIM NPUH
ABUTATENEM PEAKTHBOI‘O
ABWrA
Q‘.-'v _# ==

7" ‘. —

."‘b‘: -

Ha3aj



C pabotamu HbloTOHa cBsi3aHa HoBast
anoxa B hnanke n matremaTuke.

OH 3aBepLunn

HavaToe TAJINITMEM co3gaHue
TeopeTnyeckon onsnkmn, OCHOBaHHOW, C
OOHOW CTOPOHLI, HAa OMbITHLIX JaHHbLIX, a C
OPYrou — Ha KOnnyeCcTBEHHO-
MaTeMaTU4eCKOM OnmcaHnum Nnpupoabi.

B maremaTumke nosaBnsatoTCs MOLLHbIE
dHariIMTn4eckmne MeTobl.

B don3nke 0CHOBHbIM METOAOM
nccregoBaHnsa NpUpoabl CTaHOBUTCS
NOCTPOEHNE afeKBATHbIX
MaTeMaTU4YeCKNX Moaenen NpUpPoaHbIX
NPOLIECCOB U MHTEHCMBHOE
nccnegoBaHue 3aTuxX Mmoaernemn ¢
CUCTeEMaTUYECKNUM NPUBIIEYEHNEM BCEU
MOLLI HOBOIroO MaTeMaTU4YeCcKoro
annapara.

[Tocnenytouime Beka gokasanu
NCKITIOYNTENBHYIO NI1I040TBOPHOCTb
Takoro nogxopaa.

>

A PHILOSOPHLE NATURALIS

Carel 4. Elicte polea, 2 ¥
x ot derde

peoeR Tex vis cemtripeie, gue
S PHPCCIO feentum in fgum
t revolvento debuibet, Nende

LXETL vt toldom 57
pale. Efiseei dadiorus exeople

PROBLEMA I,
b caroads, requirdar lex e,

o 55 ISP punalells Gr, 25
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MEXAHHCTHYECKAHA KAPTHHA B pamkax mexaHUCTUYeCKON KapTUHbI

* COOPM/POBAJIACb HA MUpa CnoXunacb AUCKPETHas

OCHOBE: (kopnyckynspHas) Mogerb peanbHOCTU
* MexaHuku JleoHapao ga BuHun

(1452-1519 T.),

® renmMoLeHTpuyeckom cuctemsl H.
KonepHuka (1473-1543 rr.),

® 3KCNepuMeHTanbHOro
ecTtecTtBo3HaHua I.'anunes
(1564-1642 rr.),

* 3aKOHOB HebecHon mexaHuku .

Kennepa (1571-1630 rr.), f
* MexaHuki W.Hetotona (1643-1727 || SBU2KEHWE - npocToe mexaHuyeckoe

IT.). nepemMelleHne. Tena gBMrartoTCa paBHOMEPHO U
NPAMOSNIMHENHO, a OTKINOHEHNe OT 3TOro
OBWXEHUA - pe3ynbraT AeUCTBUS BHELLUHUX CUJT

NMPOCTPAHCTBO - TpexmepHo, (MHepuusa). Mepoii nHepLUUn ABRAETCA Macca.

MATEPUWA noHnmanachk kak BellecTtBeHHas
cybcTaHums, cocTosawasa u3 atoMoB Unu

KopnycKkyn. AToOMbl abCOMNOTHO NPOYHBI,
HedenuMbl, HENPOHULIAEMbI, UMEIOT Maccy U Bec.

NOCTOSIHHO U HEe 3aBUCUT OT YHuBepcarbHbIM CBOUCTBOM TES ABMSETCA cuna
Martepumn, TArTOTEHUSA, KOTOpaa ABNAETCSH
BPEMA - He 3aBMCUT HUX OT nanbHopencTeyowen. MNpuHLUMN gansHOAencTBns
NPOCTPaHCTBa, HN OT MaTepuu; <

’ : - B3aMOJENCTBUE ME Tenamm nponcxognT
NPOCTPaHCTBO N BPEMS HUKAK HE A 5 HAY P a
CBSI3aHbI C ABVKEHNEM Terl, OHU MFHVOBeHHO Ha NtoOOM pacCTosHUM, TaK Kak
NMEIOT abCOMNIOTHLIN XapakTep. OencTBUA MOryT nepenasaTbCs B MyCTOM

NPOCTPaHCTBE C KakKow YrofHO CKOPOCTbIHO.



BeiBonst MKM

Jlrobbie cobbimus rnpedornpedesigmces 3aKoHamu
MexaHUKU. (Bce cobbITns npegckasyemsl,
CIy4anHOCTb UCKIHOYEHa).

[lpucymcmeue Yyerioeeka 8 MUpe HU4ye20 He MeHsem.
(ecnu YyenoBek ga)e UcYesHeT ¢ nuua 3emMnm — Mmp
NPOOOIKUT CYLLLECTBOBATb Kak H1 B YeM He ObiBarso).




