YyeHue 0 ABUXeHUM
TSXKenbIX Ten B TpyAax
[[anuvnes



[anuneo lNanuneu (1564-1642)




[anuneo lanuneu (1564-1642)

B 1589 r. [anunen ctan npodpeccopom
[ln3aHCKoro yHuBepcuTeTa

1592-1610 NagyaHcKknn yHNBEPCUTET

B aHBape 1610 r. [anunen oTKpbIN YeTbIpe
cnyTHMKa KOnutepa, KoTopblie OH Ha3Bar
Meguuenckumum 3ses3gamu, ctpoeHmne MnedHoro
NyTN N3 MHOXEeCTBa 3Be3[, TeMHble NATHA Ha
noBepxHocTn ConHua, no KotopbiM ["anunen
BNepBble 0OHAPYXUI CyTOYHOE BpaLLleHne
ConHua (ero «cyTku» B 27 pa3 AfMMHHEeEe
3€MHbIX).

Bce 910 ObISio onybnukosaHo B «3Be34HOM
BeCTHukKe» B 1610 r.

BoaBpalleHne B TockaHy.



[anuneo lanuneu (1564-1642)

* [lo pelleHunio cyaa UHKBU3ULUUKN B MapTe
1616r. [anunen obBUHANCA B OTCTYNNIEHUN OT
OOrM LiepKBU: 3anpeLanocb NnyonmyHo
BbICTYyMNaTb M neyaTtaTbCd B NOALEPKKY
KONepPHUKAHCKNUX naemn.

* 1632 r. [anunen onybnukosan «Ananor o AoByX
rmaBHenwmnx cucremax mupa — lNronemeeBon
n KonepHukoBoun» 1 BTOpoun pa3s bblis
NpuBIeYEH K cyay UHKBU3NLINK



[anuneo anuneu 1564-1642 «Awnanor...»

* Ecnu HabOnoaatb B 3aKpbITOM TPOME Kopabns,
NNbIiByLWEero paBHOMepHoO, NPAMOSIMHEUHO U 0e3
Ka4yku (Mbl Obl CKasanu: noctynartesibHO) 3a NOJIeTOM
0abouyek, Apyrmx HacekomMbIX, 3a NnoBeaeHueM pbid B
akBapuyme, 3a nageHuem Kanesnb BoAbl U3 cocyaa u
T. A., TO HX MO OA4HOMY U3 3TUX ABJIEHUN HEJlb3A
YCTaHOBUTb - ABUXETCH KOpabnb NN MOKOUTCHI.
Myxun, 6abo4ykn He COOLIOTCA Y KOPMOBOUN 4YacTu
TPIOMaA, aHaroruyHbIM OyaeTt noBeageHue pbIoO, Kannu
oyayT npoponxaTb NagaTb OTBECHO.

* «W npuymnHa cornacoBaHHOCTU BCEX 3TUX ABJIEHUMN
3aKnro4aeTcs B TOM, UTO ABMXKeHUe Kopabnsa odue
BCEeM HaxoaALWMMCA Ha HEM nNpeamMeTaM, TaK Xe Kak
U BO3OYyXY».



Cya VHKBU3NLUK




anuneo lanuneu (1564-1642) «beceokl...»

B 1638 r. «beceabl U mMaTemaTu4yeckue
AoKasaTeNnlbCTBa, Kacarljmeca ABYX HOBbIX
oTpacrnen Haykun» Bblilnn B JlenageHe
(HuoepnaHgbl).

Tpakrtat «becepbl» COCTOUT K3 LLECTU YacTeu
(«dHen»), Ha NnpoTaXXeHun KoTopbix CanbBuaTH
(mepcoHax, BblpaxaLwmm MHEHNE aBTopa),
Carpeao n Cumnnunumno obcyxaatoT
BaXkHeunLwme npobnembl MeEXaHUKN N (OU3UKMN.



[anuneo lanuneu (1564-1642) «beceosbl...»

* [anunen nepevncnsaeT pesynbTaThl
pearbHbIX ONbITOB C MasiTHUKaAMU
OAWNHAKOBOW ANINHbI U C OAUHAKOBbLIMM MO
doopme wapmkamm pasnnyHoro seca (13
NPOOKK, U3 CBUHLIA U T.1.),
coBepLUaLLMMN CUHXPOHHbIE
KonedGaHuna npu oANMHaAKOBbIX
Ha4vyarnbHbIX YCITOBUSX.



anuneo lanuneu (1564-1642) «beceokl...»

* «Ecnu Obl coBepLUEHHO YCTPAHUTDb
COnpoTUBNEeHue cpenbl, TO BCe Tena
naganu Obl ¢ 0AUHAKOBOM
CKOPOCTbLIOY.

* Manunen Ha4yan NocTpoeHue abcTpakTHON

TEOPUU NageHUA TAXeJsioro T1esia npuv
OTCYTCTBUU CONPOTUBJICHUA BO3AQyXa C

BBeNeHUNUA HeTKOIro noHATUA
paeHOYyCKOPEeHHO20 O8U)KEeHUSI: 3TO -
ABWXeHue Tena, Npu KOToOpoMm B
pPaBHbIE NPOMEXYTKU BPEMEHM ero
CKOPOCTb NOsly4YyaeT paBHble
npupaLlLeHus.



[anuneo anuneu 1564-1642 «beceobi»

* [lepeasi meopema: paccTossHUe,
npougeHHoe TeryioM U3 COCTOAHUA
NOKOSA B pPaBHOYCKOPEHHOM ABWXEHUN
3a HEKOTOopoOe BpeMs, paBHO
pacCToOsIHUIO, NPOUOEHHOMY TefIOM 3a
TO XXe BpeMf B paBHOMEPHOM
ABWXEHUN CO CKOPOCTbLHO, paBHOM
NosyioBUHE KOHEYHON CKOPOCTMU
nepBoOro Tuna ABMXeHus.



[anuneo anuneu 1564-1642 «beceobi»

Bmopas meopema:

* «Ecnun Teno, BbINOA N3 COCTOSAHUSA
NMOKOS, nagaeT paBHOMEPHO
YCKOPEHHO, TO PAcCTOSAHMA,
npoxoAanmMbie UM 3a onpenesrieHHble
NMPOMEXYTKU BpeMeHU, OTHOCATCH
MeXAay cCoOOM KakK KBagpaTbl BPpeMEHU»



[anuneo anuneu 1564-1642 «beceobi»

* Co3gaB NOSIHYO TEOPUIO
PaBHOYCKOPEHHOIo ABUXEHUS TOUKM,
[[annnen 3apgaeT cebe BOMpoOC:
AEUCTBUTESILHO JSIM TAKOBO YCKOpeHue,
KOTOPbLIM NpuUpoaa Nofb3yeTcs npu
OBUWXEeHUN nagarowmx ten?



[anuneo anuneu 1564-1642 «beceldbi»

* [[anunen npoBoansT MHOrO4YUCIEHHLIE OMNbIThbI C
OPOH30BbLIMU LLAPUKaMK, ONMYyCKaBLLUUMUCS NO
HaKIMOHHbIM Xerobkam, O0TAHYTLIM ragkum
neprameHToM, Npu4emM HaKNoOHbI XKeNObKOB K
BepTUKaNun meHanuce. B kavectBe namepurtens
BPEMEHMN UCNOMb30Bannch Krnencuapeol.

 [anuneun nokasbiBaeT, YTO TUNbI
PaBHOYCKOPEHHbIX ABUXXEHUN TOYKU MOTyT
ObITb pa3nnN4HbI: B OOHMX Cly4YaaXx CKOPOCTb
HapacTaeT Nno BpeMeHU ObICTpee, B APYIuxX -
MeaJ1eHHee.



anuneo lanuneu (1564-1642) «beceokl...»

«YTBepxaar, YTo Teno
obnapgaeTt HanGoNbLWUM
UMNYJSbCOM K NageHuro BAONb
BepTukKanum BA, MeHbLWNMm -
BOONb NuHuu DA, elle
MeHbLUUM - BOoNnb EA n 1.4.;
MMMYNbC NOCTENEHHO D
yMeHbLUaeTcs No mepe

NpUoNNXeHNUa K HaumMmeHee E
HAaKNOHHOMN NTIUHUN FA n
cosepuweHHO uc4ye3aem npu
docmu)keHuu 20pU3oOHmMasnu
CA: 30ecb mesio oKa3bieaemcsi
UHOubhepeHMHbIM K
O8UXXEHUIO U MOKOI0, He nmesi
camo no ceb6e HUKaKomn
CKINTOHHOCTMU K NnepemMeLleHuro B
KaKyr-finboO CTOPOHY U He

NPOABAAA HUKAKOrO C
CONpoOTUBMEHUS
nepenBvXeHUIO».



[anuneo anuneu 1564-1642 «beceobi»

* OcHOBHOM Te3uc [[anunes o paBHOBbLICOKNX
HaKMOHHbIX MNOCKOCTSX:

* «...CTeNeHn CKOpoCTHn, npuodpetaemblie
OOHUM U TEM XKe TeNnoOM Npu ABNXKEeHUN

MO HAKNMOHHbLIM MJIOCKOCTAM, PaBHbI
MeXxay coboun, ecrivu BbICOTbI 3TUX
HaKINMOHHbIX NJIOCKOCTEeU OANHAKOBbIY.



[anuneo anuneu 1564-1642 «beceobi»

* CKopoCTb,
npuodbpeTtaemasn Tefiom
NPV ONnycKaHuM ero ¢
HEeKOTOpOU BbICOTbI NO
HEeKOTOPOMY MNYyTH,
oyaeT pocraTtoyHa angd
NOAHSATUSA Tena Ha
TaKy0 XKe BbICOTY NoO
nooomy nyTu.

e OT0 OblNna anemMmeHTapHas
dopMynmMpoBKa 3aKoHa
COXpaHeHus
MeXaHn4Yeckou
3Heprum, BbiBEJEHHOIO
N3 3KCNepUMEHTA.




[anuneo anuneu 1564-1642 «beceObi»

* «CTeneHb CKOpOCTU, OOHapyXnBaemas
TesIOM, HeHapyLUMO JIEXXUT B CaMOW
npupoae, B TO BpeMA KaK NPUYMHbLI
YCKOPEHUA UK 3aMenneHna ABNAITCA
BHELWHUMU; 6O npu ABMXEHUU NO
HaKMOHHOM MNJTIOCKOCTU BHU3
HabnoaaeTcsa yckopeHue, a npu
ABWXXEeHUN BBEpPX --- 3amearieHue.
OTcroga cnepnyeT, YTO ABUMXEHUE MO
ropn3oHTariv ABNAeTCA BE4YHbIM»

* (3aKoH nHepuun!)



lanuneo lanuneu (1564-1642) «beceokl...»

«CoBepLIeHHO SICHO,
YTO UMNYNbC Tena K
nageHUIo CTOMNb Xe
BeIuK, Kak TO
HauMeHbluee
cConpoTuBIIEHNE UNnu
Ta HAUMEeHbLlaa cuna,
KOTOpble AOCTAaTOYHbI
Ans Toro, YtToobLI
BOCNpPenATCTBOBATb
nageHuUIo n yaepxaTtb
Teno».




lanuneo lanuneu (1564-1642) «beceokl...»

Ecnu nepepesatb HUTL GF,
TO Teno G byneT aBuraTbcs
PaBHOYCKOPEHHO Mo
rmaakou HaKImoHHOW
nnockoctn FA. Tak kak
MMnNynbc Tena (Unum ero

D CTpeMIneHne) K nageHuto

H «CTOJb Xe BEeINUK» KaK cmna,

crnocobHas ero ocTaHOBUTb,

c TO B KQ4YeCTBE 3TON CUnbI
MOXHO B35ITb TSXXECTb
npotnueBoBeca H,
YpaBHOBELUMBAKOLLETO rpy3
G c nomowbto HUTKU GFH.



Manuneo Nanuneu (1564-1642) «becedbi»

«MOMEHT CKOpPOCTHU Tena» (T.e. yCKopeHue) BOONb
NaHHON HaKMOHHOM NJIOCKOCTM OOpaTHO
nponopuuoHarneH AriMHe NMOCKOCTH



anuneo lanuneu (1564-1642) «beceokl...»

MOMEHTbI UM CKOPOCTU OQHOIo U
TOro Xe ABuXyLlerocsd tena
pa3finyHbl NpU pasfN4YHOM
HaKITOHe NJIOCKOCTU -

MoxHo nepecynTbiBaTb

YCKOPEeHUA ABNXEHUNA Ten
BAOOJSIb AAHHOU HAKNOHHOU

NSIOCKOCTU B YCKOpPeHUue BAoNb  ©
APYrou nyoCKOCTU, UMeloLLen
MHOWN HAKIOH, a TaK XXe U B
YyCKOpeHue ABNXeHUA BAOSb
OTBECHOM FNINHUMN.



[anuneo anuneu 1564-1642

* VN.HbloTOH: «[1o cux nop 4 nsnaran
Ha4ana, NPUHATbIEe MaTeMaTukamMmin u
noaTeepxgaemMble MHOMOUYMCNEHHbIMA
onbiTamun. [onb3ydack NepBbiMN OBYMS
3akoHaMM 1 nepBbIMU OBYMS
cnegcTBuamMmun, [ annnen Hawen, 4To
nageHue Ten nponopunoHanbHO KBagpaTy
BPEMEHU U YTO ABUXEHME DPOLLUEHHbIX
TEN NpomncxoauT no napadoney.



OueHka Bknaga anunesa B XVIII B.

* B 1705 . M. BapuHboH cocTaBun anddepeHumanbHoe ypaBHEHNE
MaTepuanbHOW TOYKMU eaNHNYHOU MaccChbl noa AeNCcTBUEM O4HON
CUNbI TSXKECTMW:

p=dv/dt .

BapnHbOH cuMTaEeT, 4TO B 3TOU pOpMYne BblpakeHa runortesa
Nanunea" o NoCTOAHCTBE TAXECTU p.

* 3aTtem BapVIHbOH BBOAUT B paCCMOTpPEHNE CUIly COMNMpoTUBITIEHNA
BO3AyXa, npeancrasidqd ee JIMHENHOU beHKLI,I/IeI/I BPpEMEHMNU, a,
crnenoBatesibHO, U CKOPOCTMH.

adt+tdt=ady,

Takowu BUA nmeet andepeHunanbHoe ypaBHEHNE TAXKENON TOUKN,
OBWXYLLENCA B cpefe C NIMHEWHbLIM COMPOTUBIIEHNEM, a -
HEeKoTopas NoOCTOAHHad, BBognmasa BapmHb0OHOM.

* KauyecTBeHHO Takylo 3agady obcyxaganu CanbBuatu u ero
cobeceaHukn B becepax" lanunes.



OueHka Bknaga anunesa B XVIII B.

* W. BepHynnu onpegenaeTt cuny TAXeCTU NoYTU B TEX
e BblpaXXeHnax, 4to 1 [[anuneun, roBops, YTo OHa
«yCKopsieT Tena, nagarwowue, nogHMMaroLWUMCH Xe
TeslaMm NpPpoTUBOAENCTBYET U UX ABUXEHUe
3amegnsieT».

* «llyctb g GymeT cMNOW TAXKECTH, T.e. eCTECTBEHHbIM
YCKOpEeHUueM, KOTOpPbIM TSXenble Tena

o4oyLEeBNAKTCA ANA BePTUKaNbHOro nageHus.
OT1cropa, ecnu Aun B 0603Ha4yarloT Mmacchbl Ten, To
UX aOCONIOTHbIE Beca OAOMKHbI ObITb BblpaXeHbl
yepes gA n gB»



OueHka Bknaga anunesa B XVIII B.

* O. BepHynnu B nyonukauun B
“"KommeHTapusax lNetepbyprckon
akagemuu Hayk" (1728 r.), 3anuncas
ondpepeHunanbHoe ypaBHeHMe
OBUMXEHNA TAXKENOU TOYKN B popMe
dv=pdt Ha3Ban 3TO COOTHOLLUEHUNE
npuHuunom Fanunesn



[anuneo anuneu 1564-1642 «beceObi»

[anunen: «kHeo6xoaANMO HaNTN mepy CKOPOCTU TaKy!o,
KoTopasd Obinia Obl AnAa BCcex I10HFITHOVI npmemMnemMou
U OOUHAKOBOM B Pa3fiM4HbIX cny4yasax".

Peuyb nget He 0 caMoun CKOpPOCTU, OO OHA HE MOXeT
ObITb OAUHAKOBOW ANS BCeX Tesl, a O BeriniuHe,
XapaKTepusyrLwien Bo3pactaHmMe CKOpoCTH
nagarowiero tena (YyCKOpeHum), Tak Kak UMeHHO 3Ta
UCKOMas BerimiuHa octaetcd HeM3aMeHHOU Ans
"eCTeCTBEHHO nagarLwmx TAaxXenbIX Ten, Yy Koux
eo3pacmaHue CKOPOCTU BO BCeX YacTHAX cBeTa
NpoucxoanT B OOAMHAKOBOWU CTEMNeHMU,... KoTopas
npuoodpeTaeTcs, Anga npmmepa, CBUHLOBbLIM LLAPOM,
BeCOM B oAMH (pYHT, BbilleaWwnNM N3 COCTOAHUSA
NOKOSA M NagaromMm BepTUKanbHO € onpeneneHHoun
BbICOTbI, COXpPaHSAEeTCA noaxoasiiero ans
BbIpaXXeHUA BeNIMYNHbI UMNYIbCAa, KOTOPbIU
nony4YaeTcsi Npu eCTeCTBEHHOM nageHun»



[anuneo anuneu 1564-1642 «beceobi»

ickomon mepou «uMnynbca Tena K
nageHuo» (3eMHOro yckopeHus) byget
KOHEeYHad CKOPOCTb NagdeHua TAXenoro
Tena (eAuHMYHON MacChl) K KOHLY
onpeperieHHOro nNpPomMeXXyTka BpeMeHW.
OTa BeNnn4MHa paBHa yaBOEHHOWU BbICOTE
nageHuns rpysnka n3 COCTOAHMS NOKOS K
KOHLlY O3HA4Y€HHOro NPOMEXYTKa BPEMEHMN
(nyyLwue Bcero, ecrnu 3TOT NPOMEXYTOK
BPEMEHUN MPUHAT 32 eaUHNLY).



[anuneo anuneu 1564-1642 «beceobi»

* ObO0o3Haumm yepe3 H BbICOTY NageHUs rpysunka
N3 COCTOAHUNA MOKOS 3a NepBY CEKYHAOY
BPEMEHU, V - CKOPOCTb, NPNobpeTeHHasd
rPYy3NKOM 3a 3TO BPEMS, g — YCKOPEHUE CUSbI
TSPKECTU UM K MOMEHT» («KMMMNYIbC») CKOPOCTU;
doopmyna ['anunes npuHUMaET BUA,.

g=2H, t=1.
* Takou cnocob onpenerneHnsa YNCNeHHOW

BENNYNHbI YCKOPEHUA CUNMbI TAXKECTU
npogepxancs go XIX ..
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