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[1naH nekynm

TpakTtart XK. JlarpaHxa «AHanntun4deckas
MeXaHUNKa».

ObLwas dopmyna ANHaMUKN MEXAaHUYECKON CUCTEMBI,
BbIBOA JlarpaHxxem 13 aTon popmyrnbl
nepBon, BTOPON N TPETLEU TEOpPEM
OVHAMWKN CUCTEMBI.



XK.J1.Marpanx (1736-1813)




X.J1.larpanx (1736-1813)

Poaunnca 25 aHeaps 1736r. B TypuHe

TypuHCKUI yHnBepcuTeT; «3anucku TypuHCKOM
akagemMmun Hayk» (ctaTtbsl O pacnpocTpaHeEHUN 3BYKa)

[lepenucka c J1. dunepom
1756 — uH. yneH bepnuHckon AH

1764- «ccneposaHue o nubpauumn JlyHel» (1-9 npemumsa
[TapmXCKOW KOpPOSieBCKOM akadeMun Hayk)

1766-1787 — gupekTop dpms-mat knacca bepnmHckon AH

1766 — nccn-e o gBxeHun cnytHukoB KOnuTtepa (npemusa
[TapunXcKom KOpOJSIEBCKON akageMmnm Hayk)

1772 — nov. un. lNapwuxckon koponesckon AH
1776 — nou. uneH lNeTepbyprckon AH



XK.J1.Marpanx (1736-1813)

1788 — «AHanNUTU4YeckKas MexaHuka»
1787 — nepee3q Bo PpaHLUIO

bBropo KoHCcynbTauMn No Bonpocam NpuknagHoro
NCKYCCTBa U pemecen (opraHn3oBaHHOIO
AKOOUHCKMUM KOHBEHTOM),

Komuccus no paspaboTke MeTpmyeckomn
CUCTEMbI,

NarpaHx 6birn MobnnNmM3oBaH Ha peLleHne
npobriem o060pOoHbI PpaHLUK

agMuHucTpaTop MoHeTHoro gBopa ®paHuum



XK.J1.NMarpanx (1736-1813)

Y4yacTtue B co3gaHum (no 3ambiCny
KoHBeHTa) HopmanbHOU v
[TonnTEXHNYECKON LLKONM,

1797 -« Teopusa aHaNUTUYECKNX PYHKLNN»
1801 -«Jlekunm no ncHUCNEeHMo PYHKLUNY
1813 - opaeH NoyeTHOro nernoHa.

10 anpenga 1813r. JlarpaH ckoH4yancs.



«AHanuUTN4yeckasa MexaHuka»
(1788, 1811 — 2-e u3na.)

* «[JuHaMuKa - 3TO HayKa 06
YCKOPAOLWNX N 3aMeaNALWmnxX cunax u
O NepeMeHHbIX ABUXEeHUSX, KOTopble
OHU AOJIXKHbI BbI3bIBaTb»



NpuHumn Oanambepa

[MpaBMno AN HaxoXOeHUS OBUXEHNS HECKOMNbKUX Ten, AeACTBYIOLNX ApYT

Ha Apyra.

HyxHo OsuxxeHus a, b, ¢ u m.0., nepedasaembie 3mMuM mersiam,
pasnoxums Kaxooe Ha dea osuxeHus: alu a, b1u B, c1uyum.o.,
npuyemM ama riocrieOHue 08UXXeHUS O0JTKHbI bbImMb Mako8bl, 4Ymo ecriu
mesnam 6ydym nepedaHkl nuwb 08uxeHus al, b1, ¢1 um. 8., mo mena
MO2ym cOoxpaHUmMb 3mu O8UXXEHUS, He Mewasi Opya Opyay; ecriu xe
mersnam 6ydym rnepeodaHs! flub 08UXeHuUs a, B,y u m. 0., mo mesna
6yOym ocmasambCsi 8 MOKOe.

AcHo, uto a1, b1, ¢1 u m. 0. u 6yOoym memu O08UXXEeHUSIMU, KOMOPbIe
6yOym eocCrpuHsmbel mesiaMmu ecrieocmeue Ux 83auMH0O20 Oelicmeusi
opyea Ha dpyea. Umo u mpebosariocb Haumuy.



«AHanuTnyeckasa mexaHuka» (1788)

* JlarpaHx npunoan aHanuTu4eckyro qopmy Tak
Ha3blBAEMbIM «MOTEPSAHHLIM CUTaMy,
BBeEeHHbIM [Janambepom, rnoa AencTBUEM
KOTOPbIX MaTepunanbHaa cuctema HaxoauTcs B
COCTOAHUWN PaBHOBECUS; B KaXKOOWU maTepuanb-
HOM TOYKEe Maccol m; COCTaBnsoLINe
NOTEPAHHbIX CUIT MPUHMMAIOT BUA:

X, —m; X, Yvi_mi.);i Z, —m,z,

l l l



dopmbl npuHuuna Janambepa

*  JOwunep bonee ACHO BbipaXaeT CBA3b 3TOro MeToAa C
COOTHOLLUEHUSAMU CTaTUKWN :

« N TaKk KaKk 3aTU noacTaBrieHHble CUnbl
(nMpon3BeaeHNA Mmacc TOYEK Ha UX TaHreHuuarnbHble
YCKOPEHUSA.) AOIMKHbI ObITb 3KBUBANEHTHbI CUNaM,
AEUCTBYHOLUM Ha Terlo, TO U3 CTaTUKU SICHO, YTO
eCliu BMeCTO HUX B3AATb CUJbl, PpaBHble NO BeNnM4unHe,
HO NPSAMO NPOTUBOMNONOXHbIE NO HanNnpPaBJiIeHUIo, TO
Terno AOJKHO ObITb B paBHOBECUU... TakKuM obpa3om,
BCe nccrieqoBaHue, Kacawlleecs KonebarenbHbIX
ABWXXEHUN Terl, NPUBOAUTCA K NPUHLUUNAM CTaTUKNY.

[Npunyun 'epmaHa-Auriepa ecmb HE YMO UHOE, Kak ¢hopma
npuHyuna Lanambepa. CogpemMeHHas hopMyriupoeKa rp-ra
Lanambepa, ucronb3yrowas mepMuH cus UHepyuu, 3KkgusasrieHmHa
npeoroXxxeHuro durnepa.



O6wasa chopmyna guHamMukm

* JlarpaHX npuMeHsieT NPUHLUN BUPTYanbHbIX
nepemMeLleHMn K NOTepPsAHHbIM cunam, KoTopble (nNo

NanambGepy) npebbiBaroT B paBHoBecuU. OH HesABHO
CUYMTaeT CBA3N uaeanbHbIMU, T.€.

ZH:RZ.&Q =0
i=1

S, —m, x,)- 6, + (Y, —m, )5, +(Z, —m, z))%,] = 0

i=l

X,;,Y,,Z, npoekunmn pe3ynbTupyowen akTUBHbIX CUN B
Ka)XK[o/ TOYke Ha AeKapTOBbI OCU KOOPAWHAT, x ) 7.
NMPOEeKLUM YCKOPEHUS TOUYKN B TOM XKe cucTeme.



«AHanuTn4yeckaa mexaHuka» (1788)

AHanunTunyeckasi 3anmcb COCTaBnaOWMX AnNgd
yCcKopeHus Touku (no tepmuHonornm XVIll ..
«YCKOpAKLLEN CUNMbI») NOKa3biBAET, YTO MNO-

NarpaHxy cuna nponopunoHanbHa
YCKOPEHMUIO:

d°x d’y d’z
dr?  dt? dt?

U3 obwen chopmynbl AMHamMmukum JlarpaHx BbiBen Tpu
dyHOAaMeHTanbHbIX TeOpeMbl AUHAMUKN CUCTEMDI.




«AHanuTn4yeckaa mexaHuka» (1788)

* [lepBasn Teopema KacaeTcs CBOUCTBA
ABWXEHUA LUeHTpa Macc MaTtepuranbHOU
CUcTeMbl. Ecnun ycrnoBus, CTecHsAoLWMe
OBWXEHNE cucTtemMbl (Mbl Obl cKasanun cBA3n)
TaKoBbl, YTO CUCTEMA B LLeSIOM MOXET
coBepllaTb NOCTynartesnibHOe nepemMeLlleHue
no HanpaBneHuto ocn Ox, TO LEeHTP Macc
MaTepuanbHOU CUCTEMbI ABUXETCS Tak, Kak
byato 66l B HEM cocpenoToyeHa BCA Macca
CUCTEMbI U NPUIIOXEeHbl BCe CUSbI.



Z[(Xz —m,; 'X":i)°5xi +(Yz —m, yz)5yz +(Zi —m, 21)521] =0
i=1

Ecnu 3agatbcs BO3MOXHbIMUY NepeMeLLeHUsaAMN,
napannenbHbIMU ocn OX U paBHbIMM MO BeNnMYnUHe  OmO Ha
ABe Apyrue ocu Takme nepemMelleHnsi CnpoeKTUPYHOTCA B HYb,
ABe CKOOKM BbINagyT U3 paCCMOTPEHUS, @ MHOXUTENb S

BbIMAET 3a 3HAK CYMMbl:

n - n ) .
Zmixl.zZXi o Mxe=) X,
=1 =1 i=1

- KOOpaAnHaTa UeHTpa MaccC
Xc



«AHanuTuyeckasa mexaHuka» (1788)

* Ecnu n B HanpaBneHMn AByX ApPYyrnx ocem
BbINOJIHAETCH YCNOBMUE TeOpPeMbIl O ABUXEHUU
LleHTpa Macc, TO MMelT MeCTO elLle ABa
aHANOrM4HbIX COOTHOLLEHUS:

Myc=YY, — Mz2=X7
i=1 1=



3aKOH COXpaHeHUA ABNXEeHUA LUeHTpa Mmacc
N30SIMPOBAHHON CUCTEMbI Ter

Ecnun cBA3u cuctembl gonyckarT nobdoe
nocrtynarefnbHOe nepemMelleHme CUCTeMbI B LIeSIOM
(kaK Obl 3aMOPOXXEHHOU), TO LLIEHTP MacC TaKoU
CUCTEeMbIl ABNXETCH KaK TOYKa, B KOTOpOU
cocpenoToyeHa BCA Macca U NpUnoXeHbl BCe CUTbI

Ecnn cymma Bcex cun B HanpaBrieHU oaHOU U3 oceun
KOOpAUHAT paBHA HYJK, TO LUEHTP MacCc CUCTEMbI
ABWXETCA paBHOMEPHO B HanpaBfieHUN 4aHHOU OCMW.

Ecnun Xe ycnoBue paBeHCTBa HYJIHO pe3yrbTUpyrowen
CUnNbl BbINOJIHAETCA B HanpaBJieHUN Bcex 3-X oceun
KOOPAMHAT, TO LLIEHTP Macc CUCTeMbI ABUNXKETCS
NMPSAMOJZIMHENHO U PaBHOMEPHO.



«AHanunTnyeckasa mexaHuka» (1788)

* PaccmaTtpuBas TOT Xe cnyyaun npu 4encTBun
UMNYJNbCHbIX CUM Ha MaTepuanbHy CUCTEMY,
NarpaHXx yctaHaBnnMBaeT CBOUCTBO. U3MeHeHue
CYMMbI KONTu4yecTBa ABUXEHUA CUCTEMbI
PaBHO CyMMe BCEX MMMYJIbCOB MPUMNOXEHHbIX

CUTII.

* Tepema 0 oBUXEHUU LEHTpPa Macc CUCTEeMbI
npu AeUCTBUU HenpepbIBHbIX (HeyaapHbIX)
CUN MOXeET ObITb CpopMynmMpoBaHa B CBA3MN C
N3MEHEHNEM CYMMapPHOro Konmn4yecTBa
OBWMXEHUA TaK: Npon3BoaHas No BpemMeHu
CYMMapHOro Konnyectsa OBMXKEHUSA
MaTepuarnbHON CUCTEMbI paBHA CyMMe BCEX
OEVUCTBYOLWKMX CUTI.



BHyTpeHHMMVI cunamm UISAMEHUTb ABUXeHUe LLIeHTPa MaCC HeJlb3A.

PaccmoTpum cnegyowmm npumep. HYenosek ctont Ha abCcontoTHO
rnagKkoun nrockocTu. Bec yenoBeka v cUsbl peakumm nnockoCcTun
HanpasneHbl MO BEPTUKANW; criegoBaTteribHO, MPOEeKUnUn 3TUX CUIT Ha
nobyro oCb, Nexaluyk B MNOCKOCTU, paBHbl Hyrt0. Ha ocHoBaHUuK
TeopeMbl O ABMXEHUU LUeHTpa Macc Mbl 3aKno4yaeMm, 4To
nepemMeLlaTtbCcs No abCcontoTHO rnagkom NII0CKOCTN (XO4NTb)
4YesioBEK HE MOXET.

UenoBek OABMKETCSA B TOPU3OHTANbHOM HanpasfeHum NoToMy, YTO B
TOYKaX COMPUKOCHOBEHMS NOOOLLBLI C 3eMIIEN Pa3BMBAOTCA CUMbI
TPEHWS, HanpaBneHHbIE B CTOPOHY ABMXeHMs. Ecnu cunbl TpeHus
Manbl (HAaNnpuMep, Koraa YenoBek UaeT No rmagkomy nbay), To
GOnNbLUYIO CKOPOCTb ABMKEHUA Pa3BUTb HEBO3MOXHO. Y 6eryHoB Ha
KOPOTKNE ANCTAHLMN, KOTOPbIM HEOOX0OMMO pa3BUBaTb OYEHb
bonbLUMe CKOPOCTU B Marble MPOMEXYTKN BPEMEHMW, NOAOLLBbI
OOTMHOK ANSA YBENUYEHUS CUMN TPEHNSA CHAbXXEHbI OCTPbLIMU
LIMnamu.



«AHanuTuvyeckasa mexaHuka» (1788)

* Teopemy 06 U3AMEHEHUU MOMEHTA
KonuyectBa AOBWXEHUS CUCTEMBbI,
NarpaH cBA3bIBaeT C MNOHATUEM
nnowagn, oMETAaeEMOU OTPESIKOM,
NPOBEAEHHBIM U3 OBMXYLLIENCHA TOYKN A0
LEeHTpa BpallaTenbHOro ABMXeHns
CUCTEMbI B LENOM.



«AHanuTuvyeckasa mexaHuka» (1788)

Bo3MOXHble nepeMelleHna maTepuanbHbIX
TOYEK CUCTEMbI MPN ee BpaLLeHNU Kak
Lierioro saTteepaeBLUero Tefa BOKpyr
HenoaBWXHOU ToYku O (Havyano
KoopAuHarT):

O, =z,0y —y.0w; O, =x,00-z00; 0z; = y,00 — X,0y

rge +i-J)i-Z; - KOOpAUHATDbI I1pOVI3BOJ1bH0ﬁ TOYKMU,

P, ¥V, 3nemeHTapHbIe Yribl NOBOPOTa 3aTBEpAEBLIEH
CUCTeMbl BOKPYr TPEeX OCen X, y, Z.



«AHanunTnyeckasa mexaHuka» (1788)

O1n BblpaxeHusa JlarpaHx nogcrtaBun B 00LLy0 dopMyny AMHAMUKN

d’z. dzy.
m.(v. L 7. L v /. +z.Y)=0
Z l(yl dt2 i dl_z yl i i z)
d’x. d’z.
m.(z. . Lz X . +x./Z2.)=0
Z l( i dl‘2 I dtz i I i l)
d’y. d’x

m.(x. — vy, e x.Y +1.X)=0
Z l(l dl‘2 Vi dt2 it Vi l)



TeopeMa 00 U3MEeHeHN MOMeHTa Konn4yecTBa ABUNXKEHUA
cCunctTtemMbl

* JlarpaHx 3anuceiBaeT obOLLy0 TEOPEMY B BUAE:

d . .
EZmi(yi Z;72; yi) = Z(yizi _Ziy;);

d

— -x,Z.)
= m(zx xlzl) Z(z X,

d . .
Ezmi(xi Vi— Vi X;) = Z(xiYi — VX))



«AHanuTuyeckasa mexaHuka» (1788)

Teopema 06 U3AMEHEeHMN MOMEHTAa KoNiM4yecTBa ABUXKEHUA CUCTEMBI,
OTHOCUTENbHO HenoABMXHOWU TOUYKn O:

[lponsBogHaa No BpeMeEHU OT CyMMapPHOro
MOMEHTAa KofmnyecTBa ABUXKEHUSA MaTepuanbHOU
CUCTEMbI OTHOCUTESNBbHO Ha4ana koopanHat O
paBHa CyMMe MOMEHTOB BCEX CUI
OTHOCUTENBLHO ToYkn O.

Ecnm MOMEHTbI CUN OTHOCUTENbHO HENOABUXKHbIX
OCeln KoopauHaT paBHbl HYIO, TO CYMMapHbIE
MOMEHTbI KOJIMYECTB ABMXEHUSA OTHOCUTESNbHO
TPEX 0CeN KOOPANHAT OCTAOTCA MOCTOSAHHBIMM.



MNon nencreuem BHYTPEHHUX Cn ABNXeHne OKoJ10 LleHTPa MaCC BO3MOXHO

* Hanpumep, BceM XOpoLLIO M3BECTHO, YTO NajatoLlas Kowka (npu
nobom ee NonoXxeHun B Ha4ane nageHns) nagaeT Bcerga Ha nanbl.
[BMXeHnem XBoCcTa 1 nanok BoO BpeMsi NafeHust Kolka npuaaeT
CBOEMY Teny HY)XHOe MOoJIoXXeHNe B MPOCTPaHCTBE.

* BbInonHeHne purypHbIX NpbiKKOB C BblWEK HAa BOAHbLIX CTAHLMAX
NoKa3sbIBaET, YTO CMIOPTCMEH MOXET, U3MEHSISI MONOXEHME YacTen
Tena (pyk, HOr) OTHOCUTESBbHO LiEHTPAa Macc, UBMEHATb OABUMXEHNE
OKOIO 3TOro ueHTpa. Ho BHYTpEeHHME Curbl HE MOTYT BbI3BaTb
N3MEHEHUSA OBMKEHUS caMOoro LueHTpa macc. LleHTp macc
CNOpTCMEHa Npu NpbiKKke B BoAy OyaeT onucbiBatb Nnapaborny
HEe3aBUCUMO OT TeX ABUMXXEHUN, KOTOPbIE CMOPTCMEH MOXET
coBepLlaTb OTHOCUTENBHO 3TOroO LieHTpa (cunamm conpoTUBIIEHUS
BO34yxa, MarnbIiMu Mo CPaBHEHUIO C BECOM CMOPTCMEHA, MOXHO
npeHebpeub).



«AHanuTuyeckasa mexaHuka» (1788)

TpeTbsa dyHOaMeHTanbHasA TeopemMa HOCUT apXxanyeckoe HamMmeHoBaHue:
«CBOMUCTBA, CBAA3aHHbIE C XXNBOW CUNOWNY :

«...€CINnun YCINOBHblE YpaBHEHUA MEXOY KOOpANHA-
TaMun pasfnYvHbIX TEN COBEPLUEHHO HE coaepXaT
nepemMeHHon t, ACHO, YTO B 0OLLeEN popmyrie
OVUHaMUWKU BCErga MOXHO NpuUpaBHATL Bapuaumn

ox,,0y,,0z;, Anddeperunanam gy dy. dz.... »

ox;, 0,2, cOCTABMAOLLNE BO3IMOXHOIO NepemMeLLeHNst TOYKM;

dx,,dy,,dz,... COCTaBMAlOLWNE AENCTBUTESIBHOIO NEpPEMELLEHNS,
eANHCTBEHHOro, COBEPLLUAEMOro TO4KOW Nnpu AencTemnm
cun n 6e3 HapyLeHusa cBa3en (YCrioBun).



«AHanuTuyeckas mexaHuka» (1788)

Teopema 06 USMEHEHUN KNHETUYECKOU
3Heprum cucTeMbl: AnddepeHumnan
KWHETUYECKON 3HEPTUN CUCTEMbI PpaBEH
CyMMapHOU paboTe BCeX CUI Ha

I,El,el‘/llCTBI/ITeJ'IbHOM nepemMeeHnmm CMCTeMbI.
OT0 3anucbiBaeTcs B COBPEMEHHOW CUMBOMUKE TaK:

dT =) (X,dx, +Y,dy, + Z,dz,)
rage T - KNHeTNn4yeckas IHEepPIrmAa CUCTeMbI

(BKmoqu pesynbTaT JENCTBUSA KaK BHELWHUX, TaK 1 BHYTPEHHUX
cun).



«AHanuTuyeckasa mexaHuka» (1788)

[lepBbIN MHTErparn, HOCALLNN Ha3BaHUe
3aKOHa COXpaHeHUAA MeXaHU4YeCKOU IHeprum:.

T + 1 =const
[l - NMNoTeHUMnalribHaA 3Heprl/lﬂ CNcCteMbl.
3TOT 3dKOH nmeeT MmeCTO, Korga Bblpa>KeHI/IeZ

Y (Xdx, +Ydy, + Z,dz,)

ABNAETCA NONMHbIM AnddepeHLnanom.



«AHanuTunyeckas mexaHuka» (1788)

* B cnyyae gencrteua Ha Tena CUCTeEMb
MMMNYNbCHbLIX cun, JlarpaHX BblBOOUT
Teopemy Jl. KapHo:

Npy Heynpyrom ygape notep4
KUHETUYECKOWN SHEPIUN CUCTEMbI paBHa
KUHETUYECKOWU SHEPTUU NMOTEPAHHBLIX NPU
yOape CKOPOCTEMN.



«AHanuTuvyeckasa mexaHuka» (1788)

* Jltobasa n3 Tpex obLmnx Teopem cnpaBegnmBea
anst nrodown matepuanbHOW CUCTEMbI, TaK Kak
OT CBA3eN MOXXHO 0CBODOANTLCA, MPUMEHUB TaK
Ha3biBaeMbI MPUHLMM OCBOOOXAAaEeMOCTHU OT
CBSI3eMW.

* OObIHHO BBOAAT CUNbI peaKkLnun CBA3enN U
CYUTAKT CUCTEeMy CBOOOAHON, eCnu K
aKTUBHbIM cunam 0o6aBUTb CUsbl peakunmn
cCBsi3eMn.

* Y JlarpaHxa - meToq HeonpeaeneHHbIX MHOXUTENeun



BHyTpeHHMMVI cunamm UISAMEHUTb ABUXeHUe LLIeHTPa MaCC HeJlb3A.

PaccmoTpum cnegyowmm npumep. HYenosek ctont Ha abCcontoTHO
rnagKkoun nrockocTu. Bec yenoBeka v cUsbl peakumm nnockoCcTun
HanpasneHbl MO BEPTUKANW; criegoBaTteribHO, MPOEeKUnUn 3TUX CUIT Ha
nobyro oCb, Nexaluyk B MNOCKOCTU, paBHbl Hyrt0. Ha ocHoBaHUuK
TeopeMbl O ABMXEHUU LUeHTpa Macc Mbl 3aKno4yaeMm, 4To
nepemMeLlaTtbCcs No abCcontoTHO rnagkom NII0CKOCTN (XO4NTb)
4YesioBEK HE MOXET.

UenoBek OABMKETCSA B TOPU3OHTANbHOM HanpasfeHum NoToMy, YTO B
TOYKaX COMPUKOCHOBEHMS NOOOLLBLI C 3eMIIEN Pa3BMBAOTCA CUMbI
TPEHWS, HanpaBneHHbIE B CTOPOHY ABMXeHMs. Ecnu cunbl TpeHus
Manbl (HAaNnpuMep, Koraa YenoBek UaeT No rmagkomy nbay), To
GOnNbLUYIO CKOPOCTb ABMKEHUA Pa3BUTb HEBO3MOXHO. Y 6eryHoB Ha
KOPOTKNE ANCTAHLMN, KOTOPbIM HEOOX0OMMO pa3BUBaTb OYEHb
bonbLUMe CKOPOCTU B Marble MPOMEXYTKN BPEMEHMW, NOAOLLBbI
OOTMHOK ANSA YBENUYEHUS CUMN TPEHNSA CHAbXXEHbI OCTPbLIMU
LIMnamu.



SAOAYA

LinnnHgpuyecknn KaTtok
anameTpom 60 cm n Becom

Q = 392 kI npuBoanTCH B
OBWXEHNE YernoBEKOM, KOTOPbIN
nasuT Ha pykoaTky AO C
NOCTOAHHOM cunon P B
HanpaeneHun AO anvHa

AO=1,5 M, BblcOTa TOYKMN A HaA
ropusoHTomM 1,2 m. OnpegennTs,
npeHebperas cnnamum TpeHus B
noaLwmnnHmnkax, cuny P, npu
KOTOPOM YerioBek, nponada 2 m,
COOBLLNT OCK KaTKa CKOPOCTb

80 cm/cek
(npuHATL g= 980cMm/cek”2).




3apava

MaTepuansHasa Todka M
Maccbl m rnogBelleHa Ha
HEBEeCOMOWN N HEPACTAXKNUMOU
HUTW ONNHbI [, PYron KoHewu
KOTOPOW 3aKpensieH
HenoaBwXHO B Touke O. Touke
M coobLwmnnmn HavanbHy CKo-
POCTb V, NepneHaNKYSPHYHO
HUTWU, N BbIBESN U3
PaBHOBECHOIO COCTOAHMUA
(«MaTeMaTUYEeCKUN MAATHUKY ).
Onpenenutb OBUXKEHME TOYKN
Npu yCnoBuK, YTO HayasribHas
CKOpOCTb Mana.
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