CBOBOAOHOE NAAOEHMUE
TEN

1. YCKOPEHHE CBOBO/JIHOIO IIA/IEHHAL.

2. PABHOYCKOPEHHOE /IBH/KEHHUE.

3. A KAKOBO IIA/IEHHUE TEJI B PEAJIBHBIX YC/IOBHAX?

4. SHAEILIIb JIU ThI ?

5. 3AJAYM.

6. [IOMALITHAA 3A/TAHUE.
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Pa3zeumue 8325151008 Ha rnpupooy siesieHusi ce0600H020
naodeHusl.
Onbim MNanunes.

Manuneu Nanuneo (15.2.1564-8.1.1642) — ntanbaHcKnn
u3uK,

NLGYLL GETR FARA M HISEIRT Uiy SERB T R HABPT P HieY

TQUHOIo

T%g$303HaHVI$I, nNoaT, GPUNONor u KPUTHUK.
rae ydumscs B LWWKOJie, 3aTeM CeMbA nepecesriniiacCb BO (D.HOPEHLIMI-O.

NanbHenwee BocnuTaHne Nosiyyun B MOHacTbipe Bannombpo3sa.

B 17-neTHem Bo3pacTe, N0 HAaCTOAHUIO oTuUa, Fanunen obparTuncs K
YTeHUo

COYMHEHUU APYrMX MaTeMaTUKOB - EBKITMAAaCOYUHEHUN OPYTrUX
MaTeMaTUKOB - EBKnnaa un Apxumena. Apxumea ctan ero yumrternem,
onpenenvBLUUM B 3HAYNTESIbHOU Mepe coaepXaHue U CTUINb ero
paboThl.

B 3aHATUAX eCTeCTBEHHbIMM HayKaMu emy nomor ['Bungo Yoanobau
(1545-1607TT.),

y>Xe Torga npocnaBMBLUMNCA CBOUM COYMHEHUEM MO CTaTUKe NPOCTbIX
MaLUUH.

NMokpoBUTENbLCTBO NOcneAHero Aarno BO3MOXHOCTb Nanunero
NONy4uTb B 1589r.

Kacpeapy matematuku B [Muse. Tpu ropga cnyctd oH nepeexan B [aayw,.a
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ripeaoriosioxeHue | anurieo | anusieu copachkiearsl C
[lu3aHckou

bawHuU 8 OOUH U MOM e MOMeHM ryule4Hoe s10po
maccou S0Ke

U 3Ha4umersibHo boriee rie2kyro MyuwKemHyro ryrio
maccou 2002.

Oba mena umeriu rnpuMepHO 0OUHaKo8YyHo
obmekaemyro hopmy

u docmuariu 3emsiu 0OHOB8pPEMEHHO. [Jo Heao
2ocrnoocmaeosarna

moyka 3peHust Apbucmomersis, KomophbiU ymeepxoarl,
4Ymo rie2kue

mersia nadarm ¢ 8bICOMbI MEOITIEHHEE MSIKESbIX.
TIpoOenas orbim,

8bl Hatudeme, Ymo bosibwul ornepedum MeHbWUuU Ha
0ea narsnbuya,

Hec Fanwneii ogroii pykolo M@K 4mo ko20a 6onbuwuli ynadem Ha 3emiio, mo
ManeHbkni Wwap 13 CBMHLA, -

A o0 SO APYTOS MeHbwul 6yoem

Taw 94 NOTOALS. O Hee Ha PACGIIRAHHLLIIRMUHEWASKX Faapues.
Apnpa, pasnuyHble BECOM, ’ .
CHpocTs pewwnn Fanunet. om UMLH@@WKOG: NPUMEHEHHMs 3aKOHA HA IIPUMepEe rPaBUMETPHUECKON

Mower ynaors cxopens nansudii kKM A Rl Qs R DL
N3 ctnxotBoperus "OnbIiT MNanunes" E. HOKmeHOHe3HHX HCKOMACMBIX.

EdunmoBckui o o 2/Ja8HYI0
Apucmomerns . 208005 O Moell Hebornkilioll OLUUéKe.



CBOBO/JHOE NALOEHUE TEJT

CBobogHoe nageHue - 310 ABWXKeHne Ten B 6e3B034YyLLHOM NMPOCTPaHCTBE (Bakyyme)
6e3 Ha4yanbHOM CKOPOCTU TONbLKO NULLb NoA4 AENCTBUEM MPUTSXKEHUS 3eMnn
( Nog OeNUCTBUEM CUMbl TSXKECTH).

WoeanbHoe cBODOOHOE NageHne - B BaKkyyme, rge He3aBMCcMMO OT Macchl,
NSI0THOCTU N OOPMbI BCE TENa nagatoT 04MHAKOBO DObICTPO, T. €. B 1000 MOMEHT
BPEMEHU Tena MMeKT OANHAKOBbLIE MITHOBEHHbLIE CKOPOCTU N YCKOPEHUS.
Habntogatb ngeanoHoe cBOOOAHOE NageHne Ten MOXHO B Tpyoke HeloToHa,
€CIn C NOMOLLIbIO Hacoca BblkadaTb U3 HEE BO3AYX.

(
'

5
B 3eMHbIX yCcrnoBunax naearibHoe

cBobogHOE nageHne Ten HEBO3MOXHO,

T.K. AENCTBYET cuna TpeHnsa o BO3OyX.

B nanbHeUwWNX paccyXxaeHunax

(npu peweHuu 3adady)

npeHebperaem cuUNon TPeHNs 0 BO3OyX

- N cYMTaeM nageHue Ten B 3eMHbIX
YyCNnoBuaxX naeanbHO CBOOOAHbLIM.

2J/1a8HY o



YCKOPEHUE CBOBOAHOIO NAOEHUA
G=6.7*10"! H *;‘42 . (I’'paBUTalIMOHHAs TOCTOSIHHAS )
M

g ~t M, =6*10%* kr; (Macca 3emn)

o caoBoaon Regeru soe RELIH BRI GPFEPRH QST RSUH)
HEe3aBUCUMO OT
X Maccbl NpUoBpeTaloT oauHaK0BOE YCKOPEHNE, HA3biIBAEMOE YCKOPEHUeM
cBOOOAHOro NnageHus. YcnoBHoe o603Ha4YeHne yckopeHusi ce0boaHOro

nageHus - g.

YckopeHue ¢cBO0OOHOIO NajeHust Ha 3emJie NPUOJIU3UTEIBHO PABHO :
g = 9,81m/c?.

YckopeHue cBoboaHOro nageHust Bceraa HanpaBneHo
3eMnn.
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CBobOoaHOE NageHne Tena - 3TO paBHOYCKOpPEeHHOoe AB/XEHNE.
[Tloamomy ece gpopmyribl Orisi pa8HOYCKOPEHHO20 O8UXXEHUS NPUMEHUMbI
Orsi

c80b600H020 nadeHust mer.
Bernu4yuHa ckopocmu ripu ce0b600HOM rnnadeHuUuU merna 8 r1obol MomMeHmM
8PEMEHU: nepemeujeHue

2
Y — gt mena: S _ %

B amom criydae eMecmo ycKopeHuUsi a, 8 popMyribl Orisl Pa8HOYCKOPEHHO20 O8UXKEHUS
e88o0umcsi yckopeHue ce0b600H020 nadeHus g =9,8M/€° (const).

B ycnosusix udearnbHo20 nadeHus, nadaroujue ¢ oOUHakoeoU 8bIcombl mena
docmuzaarom rnosepxHocmu 3emsiu, obriadasi 00UHaKo8bIMU CKOPOCMSIMU U

Jammparrsas tla CRITOEHONDTHAR BWOTEDIO 8PFHPSILIAETCA Ha 3EMII0 CO CKOPOCTbLIO, BEMNUYMNHA
KOTOpOW
paBHa MOLYIO Ha4arnbHOM CKOpPOCTU. Bpemsa nageHusa Tena paBHo BpeMeHU OBUKEHUS BBEPX OT

MOMEHTa
Opocka 10 NOMHOM OCTAHOBKM B HaUBbICLLEWN TOYKE MoreTa.

2J/1a8HY o



A KAKOBO NAOEHUE TEJ B PEAJIbHbIX
yCNnoBuAx??

Ecnun BbICTPENUTL U3 PYXbS BepPTUKarIbHO BBEPX, TO, y4YUTLIBAA CUNY TPEHUS
0 BO3ayXx, cBOOOAHO nagaroLwasa ¢ Nobon BbICOTbI NMynsa NPUODPETET Y 3eMnun
ckopocTb He bornee 40 m/c.

B peanbHbIX YCNOBUSAX U3-3a HANUYUS CUNbl TPEHUSI O BO3OYX MEXaHMU4YecKas
9Heprusa Tena 4YacTu4HO nepexoauT B TENNOBYLO. B pe3ynbrate makcumanbHas
BbICOTa NogbEMA Terna OKka3blBaeTCsd MeHblue, YeM Morna obl ObITb Npu
OBWXeHUM B 6€3B03ayLLIHOM NPOCTPaAHCTBE, a B NMIOOOWN TOYKE TpaeKkTopumn nNpu
CMyCKe CKOPOCTb OKa3blBaeTCHA MeHbLUEeW, YEM CKOPOCTb Ha NOAbEME.

[Mpyn HaNUuYUM TpeHna nagatroLne Tena MMEKT YCKOPEHWe, paBHOE (g,
TONbKO B Ha4YanbHbIW MOMEHT ABWXeHUS. [10 Mepe yBenn4eHust CKOpocTu
YCKOPEHME YMEHbLLUAETCH, ABWXKEHNE TENa CTPEMUTCH K paBHOMEPHOMY,.
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TonbKo Ha nontcax 3emMnu Tena nagatoT
CTpOro no BepTukanun. Bo Bcex octarbHbIX
TOYKax MriaHeTbl TpaekTopmsi cBOOOAHO
NnagaroLllero Ternia OTKIOHAETCA K BOCTOKY
3a cyeT cunbl Kapunonuca, Bo3HUKaoLWEeEN BO
BpaLllaloLmxca cmctemax (T.e. cka3biBaeTcs
BNUAHWE BpaLLeHNUa 3eMIin BOKPYr CBOEN OCK).

JInwb ntanegaHckomy yyeHomy Fanuneo Manunet yaanock yCTaHOBUTb, YTO
TpaekTopuen Tena, 6GpoLeHHOro Nog yrnom K ropusoHTy B 6€3B034YLLHOM
NpOCTpaHCTBE, aABnseTcs napabona. A ntanesHey Taptanba (1500 — 1557r.), gaxe

He 3Hasi 3aKOHOB ABWKEHUS, NpULLEN K BbIBOAY, YTO HanborbLlen JanbHOCTUN CTPENbOLI
MOXHO JOCTUYb, €CIIN HAKMOHUTL Opyaue K rOPU30HTY nog yriiom 45 rpagycos.

2% MuHuManbHasi CKOPOCTb, KOTOPYHO

& [NOCTaTOYHO COOBLLMTL BPOLLEHHOMY
BEPTUKANbHO BBEPX TEmNy And Toro, Ytobbl
OHO He BepHynocb obpaTtHo,
Ha3blBalOT BTOPOU KOCMUYECKOWU
ckopocTbho. (v=11,2 km/cek)

(e pysenpoms
P CROTOCTL
GHer9 85'6‘}"1'.?4
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g
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3AAY

1. Yemy paBHO yckopeHue CBOGOM[U nageHusa Ha BbicoTe 3600 km? Bo ckonbko pas
OHO MeHblLle yCKOopeHns cBoboaHOro nageHus Bonusn noBepxHocTn 3emnn?
Macca 3emnu 6*10%* kr, paguyc 3emnu 6400 Kw.

(PeweHwne)

2. pn cTpouTenbCTBE BLICOTHOIO XXUMOro AomMa ¢ BbicoTbl 30 METPOB CrnyvanHo ynarn
KMpnud. 3a Kakoe BpeMs OH NponeTut Becb NyTb? lNepBble 15 meTpoB?

Btopbie 15 meTpoB?
(PeweHue)
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HaHo:
h=3600 v
M.=6*10% g

CH
36*10° m

64*10° 1

gy
Y
1 o’ ,
* 11 * & k10 -4
" i =6,? 10 T 6 *10 xz=40,2*10 —
(R +h) (36 +64)%10 50 ) 10
i i -1l kg k1 2t *
ey ~=6,’? 10 f'jﬁllil _ 40,2*10 - 0.9 wic?
R’ G4 *10° T 4096 *10°
g _%8ulc =25 pasa
g dunlc
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PelwweHue:
aHo: S=30 m.
a gt2 28 28

. o_ = . _
S,=15m s= —; = , t=

1 )

Sz=15M 2 g g

: 2%15m
t ty Mgy ~? to6u_\= /2*93;]” =247 ¢ t1=1/ 08 =1.74 c;

t2 =t06LIJl —t1 =247c—-1.74c=0.73 c;

OTcroma MOXXHO BBIPa3UTh t 1 HAWTH BpeMs, HEOOXOAUMOE Ha BECh MYyTh,
a Tak)Ke Ha IepBbI€ U BTOPhIC 15 METPOB: ;06m=2.47 c., t,=1.74¢., t,=0.73 c.

Ha3ag



[lomaluHas 3agaHue:

1. Kocmunyecknn kopabnb maccon MK npnbnmnamncsa K KOCMMYeCcKon CTaHLUMKU Maccom
MS Ha paccTtosiHme L. Hantu cuny nx B3anMHOro NpuTskeHnsa. 3Ha4YeHust 4ns pacyeToB
MK=8 ToHH, MS=20 TOHH, L=10Mm.

2. CpegHuin paguyc nnaHeTbl R KM. YckopeHne cBoOOQHOro nageHusa Ha 3ToM nnaHeTe
A m/c. Hantm maccy atou nnaHeTbl. 3HadeHus ans pacyeToB: paanyc Mepkypus
2420 KM, yckopeHue csoboaHoro nageHus Ha Mepkypun 3,72 m/c?.

3. CBobOAHO NnagaroLwmnm KameHb 6e3 HayarnbHOM CKOPOCTM NPOSIETES NOCeaHne Tpu
yeTBepTn nyTn 3a 1 c. C Kakomn BbICOTbI Nagan KaMeHb?

OANEE



Cnacunbo 3a ypok!




