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[1naH nekuymun

TpakTaT X. JlarpaHxa «AHanntuyeckasa MexaHukay.
ObLwasa dopmyna ANHaMUKN MEXAaHNYECKON CUCTEMBI,
BbIBOA JlarpaHxxem 13 aTon doopmynbl
nepBoOn, BTOPON U TPETLEU TEOpPEM
ONHAMWUKN CUCTEMBI.



AHanunTnyeckaa mexaHuka

JNarpaHxa



XK. Jlarpanx (1736-1813)




X.J1.NMarpaHx (1736-1813)

Poawunca 25 aueapsa 1736r. B TypuHe

TYPUHCKNI YHNBEPCUTET; «3anmnckmu TypmMHCKOU
akagemMmnm Hayk» (CTaTtbsl O pacnpoCcTpaHeHUN 3BYyKa)

[Mepenucka c J1. Snnepom
1756 — uH. uneH bepnuHckon AH

1764- «ccnegosaHne o nubpauunn JlyHbl» (1-a npemus
[TapunxcKon KOpOSiEBCKOM akageMmnm Hayk)

1766-1787 — pnpektop puns-mat knacca bepnmHckon AH

1766 — nccn-e o gBXxeHun crnytHrUkos KOnutepa (npemusa
[Tapunxckon KOpOSieEBCKOM akageMmnm Hayk)

1772 — nov. un. Napwmxckon kopornesckon AH
1776 — noy. uneH lNeTtepbyprckon AH



XK. Jlarpanx (1736-1813)

1788 — «k AHanNUTU4YeckKass MexaHuka»
1787 — nepee3q Bo PpaHLUIO

bropo KoHcynbTauMn No Bonpocam NpuknagHoro
McKyccTBa 1 pemecen (opraHM3oBaHHOro
AKOOUHCKMM KOHBEHTOM),

Komuceuns no paspaboTke MeTpuyecKon
CUCTEMBbI,

NarpaHx 6bin MOOUNMM30BaH Ha PeLUEHNE
npodnem obopoHbl PpaHUUK

agmuHucTtpaTtop MoHeTHoro gsopa PpaHuum



XK. Jlarpanx (1736-1813)

Y4yacTtue B cosgaHum (No 3ambicny
KoHBeHTa) HopmanbHOU n
[TonnTEXHNYECKOW LLUKON,

1797 -« Teopunsa aHANUTUYECKUX PYHKLNNY
1801 -«Jlekumn No ncYNCNeHnto PYHKLUN»
1813 - opaeH [lo4eTHOro nernoHa.

10 anpensa 1813r. JlarpaHx ckoH4ancs.



«AHanNUTUYecKass MexaHukKa»
(1788, 1811 — 2-e u3pn,.)

* «[lUHaMuKa - 3TO HayKa 00
YCKOPAKLWUX N 3aMeaNAroLWmnx cunax u
O NepeMeHHbIX ABUXEeHUAX, KOTopble
OHU AOJTXKHbI BbI3bIBaTb»



NMpuHuun Oanambepa

I'Ipanmo a5nA HaxoxXaeHna ABMKeHUA HEeCKOJIbKNX Terl, ,El,el‘/JICTByI-OLLI,I/IX apyr

Ha gpyra:

HyxHo dsuxkeHus a, b, ¢ u m.0., nepedagaembie smuM mesiam,
pasrnoxumse Kaxooe Ha 08a osuxxeHus: alu a, b1u f, c1uyum.o.,
npu4vyemM ama rocrieOHue 08UXXeHusi 00/MKHbI bbimb MaKokl, Ymo ecriu
mernam 6ydym nepedaHsbil nuwib 0suxeHus a1, b1, ¢1 u m. 0., mo mena
MO2ym coxpaHUmb amu O8UXXeHUS, He meuwas opya Opyay; ecriu xe
meJsiam 6y0ym nepedaHsbl nulib 08uxeHus a, B, y u m. 0., mo mesna
b6yOym ocmasambCsi 8 IMOKOoe.

AcHo, uto a1, b1, ¢1 u m. 0. u 6ydym memu 08UXXeHUSIMU, KOMOPbIe
6yOym eocripuHsambI meniamu ecriedcmeue ux 83aumMHOo20 oelicmeusi
opyea Ha Opyea. Ymo u mpeboegariocb Haumuy.



«AHanuTn4yeckaa mexaHuka» (1788)

« JlarpaHx npugan aHanUTUYeCKyro popmMy TakK
Ha3blBaeMbIM «NOTEPAHHLIM CUNaM»,
BBeaeHHbIM danambepom, noa AencTtBUem
KOTOPbIX MaTepuanbHaa cuctemMa HaxoauTcs B
COCTOAHUN paBHOBECUS; B KaXXO0OWN MaTepuarib-
HOM TOYKe Maccou m. cocTaBnsdoLLne
NOTEPAHHbIX CUIT MPUHUMAKOT BUA;

Xi_mi X| Yi—mi yI Z—mZ



dopmbl npuHumna flanambepa

« QJlinep 6ornee ACHO BblpaXkaeT CBA3b 3TOro MeToa C
COOTHOLLEHUAMW CTaTUKM :

« U TaK KaKk 3TU noactaBneHHble CUnbl
(npon3BeaeHNA Macc TOYEK Ha UX TaHreHuuarnbHble
YCKOPEHUS.) AOMKHbI ObITb 3KBUBArleHTHbI CUNam,
AEeNCTBYIOLWMUM Ha Teno, TO U3 CTaTUKU SICHO, 4YTO
eCJyiu BMeCTO HUX B3AATb CUNbI, paBHble MO
BeJIMYMHe, HO NPSAMO NPOTUBOMNOJIOXKHbIE MO
HanpaBfeHWo, TO TeNo AO0MKHO ObITb B
paBHOBecUMN... TakKum odbpa3om, Bce uccriegqosaHume,
Kacaroljeecsi KonebarenbHbIX ABUXEHUU Ten,
NPMBOOUTCA K MPUHLUMNAM CTaTUKNY.

[NpuHuyun 'epmaHa-3unepa ecmb He YMO UHOE, KaK ¢hopma
npuHyuna Hanambepa. CospeMeHHasi hopmyriuposKa rp-na
Lanambepa, ucrnonb3yrowiass mepMuH cus UHepuuu, aKkeusasrieHmHa
npeodrnoxxeHuro dunepa.



O6wasa dopmyna oUHAMUKKN

« JlarpaHX npumMeHsieT NPUHUUN BUPTYaNbHbIX
nepemMeLleHUn K NoTepPAHHbIM cusiam, Kotopble (no

Oanambepy) npebbiBaroT B paBHOBecUU. OH HEAABHO
cyMTaeT CBA3M uageanbHbIMU, T.€.

Zn:Riﬁri =
S UK~ %) 3K + (Y, ~m, y), +(Z, ~m, 2,)é,] =0

Xi,Yi,Z; NpoeKuMn pe3ynbTUpyIoLLen aKTUBHbLIX CUIl B
KaXgoW TouKe Ha ileKapTOBbl OCY KOOPAMHAT, X, V. 7,
NMPOEeKUUM YCKOPEHUS TOYKN B TON XKe cucteme.



«AHanuTn4yeckaa mexaHuka» (1788)

AHanuntn4yeckaqa 3anmcb COCTaBNAKLWMX AN
yckopeHus To4uku (no tepmuHonornm XVIll B.
«YCKOPAIOLLEN CUNMbI») NOKa3bIBAET, YTO MNO-

IlarpaHxy cuna nponopuunoHaribHa
YCKOPEHUIO:

d°x d°y d°z
dt2 ' dt?  dt?

U3 obwen cpopmynesl AMHamuku JlarpaHx BbiBen Tpu
dyHOAaMeHTanbHbIX TeoOpeMbl ANHAMMUKU CUCTEMBI.




«AHanuTn4yeckaa mexaHuka» (1788)

* [lepBasn Teopema KacaeTca CBOUCTBA
ABUXXEHUSA LleHTpPa Macc maTtepuanbHOU
cuctembl. Ecnun ycrnoBus, CTecHsAoLWne
OBWXEHNe cuctembl (Mbl Obl CKa3anu cBsi3u)
TaKoBbl, YTO CUCTEMA B LLeNTIOM MOXeT
coBepLlaTb nocTtynaresibHOe nepemMeLlieHue
no HanpaeneHuto ocn OX, TO LeHTP Macc
MaTepuanbHON CUCTEMbI OBUXETCA TakK, KaK
byato 66l B HEM cocpenoToyYyeHa BCA macca
CUCTEMbI U NPUSIOXEHbI BCE CUNbI.



i[(xi —m %) + (Y, —m Y )y, +(Z, —m. 2.)52.]=0

Ecnu 3apaTbCA BO3MOXHbIMU nepemMeLlleHNsAMMm,
napannesibHbIMN OCU Ox m PaBHbIMU NO BeJINHUNHE od TO Ha

ABe Apyrne ocu Takue nepemMeLleHUs CNPOeKTUPYIOTCS B HyNb,
ABe CKOOKM BbINaayT U3 pacCMOTPEHUSA, a MHOXUTENb 3

BblﬁﬂeT 3d 3HAK CYMMbI.

n . n . n
Zmi Xi:Z:Xi . M xc =D X,
=1 =1 i=1

Xc - KoopavHaTa LieHTpa mace



«AHanuTndyeckasa mexaHuka» (1788)

 Ecnu n B HanpaBneHUn ABYX Apyrnx oceu
BbINOJIHAETCA YyCNIOBUE TeopeMbl O ABNXKEHUUN
LleHTpa mMacc, To UMeLoT MecTO elle ABa
aHaNorn4yHbIX COOTHOLUEHMUS:

M Y. ZZn:Yi Mz, =3Z
i=1 =1



3aKOH COXpaHeHUAa ABNXEeHUA LUeHTpa Mmacc
N30SIMPOBAHHON CUCTEMbI Ter

Ecnu cBA3u cuctembl gonyckarT noboe
noctynartenbHoe nepemMelleHne CUCTeMbI B LIeSIOM
(kaKk Obl 3aMOPOXEHHON), TO LIeHTP MacC TaKoW
CUCTEeMbIl ABMXETCA KaK TOYKa, B KOTOPOM
cocpenoTo4vyeHa BCA Macca U NpPUIoXeHbl BCe CUTbI

Ecnn cymma Bcex cun B HanpaBrieHUM oaHOU U3 oceun
KOOpAUHAT paBHa HYIH, TO LLEHTP Macc CUCTEeMbI
AOBWXETCA paBHOMEpPHO B HanpaBrneHUu AaHHOU OCMW.

Ecnu XXe ycnoBue paBeHCTBa HYJIO pe3ynbTUpyrowen
CUnNbl BbINOJIHAETCA B HanpaBJieHUN Bcex 3-X oceun
KOOPAMHAT, TO LIEHTP Macc CUCTEeMbI OBUXKETCH
NPAMOJIMHEUHO U PaBHOMEPHO.



«AHanunTnyeckaa mexaHuka» (1788)

« PaccmaTtpuBag TOT Xe crny4vamnm npu 4encTesum
UMNYNbCHbIX CUI HA MaTepuarbHY CUCTEMY,
INarpaHXx yctaHaBnmMBaeT CBOUCTBO. U3MeHeHue
CYMMbI KOonim4yecTtBa ABUXEHUSA CUCTEMbI
PaBHO CyMMe BCEX MMMYNbCOB MPUIOXEHHbIX
Curn.

 Tepema 0 ABMXEHUU LeHTPA MacC CUCTEeMbI
Nnpu AeUCTBUM HeNnpepbIBHbIX (HeyaAapHbIX)
CUIN MOXET ObITb cdhopMyrnmpoBaHa B CBS3U C
N3MEHEHMEM CYMMAPHOro KormyecTea
OBWMXEHUA TaK: Npon3BoaHas No BpeMeHM
CYMMapHOro KonmyecTtsa ABUXKEHUS
MaTepuanbHON CUCTEMbI paBHa CyMMe BCEX
OEVNCTBYHIOLLMX CUTI.



BHYTPEHHUMU CUNNAMUN U3MEHUTb ABUWXEHUE LeHTPpa Macc Heslb3s.

« PaccmoTpum crniegyownm npumep. Yenosek ctomt Ha abcontoTHO
rnagkoun nNrockocTu. Bec yenoBeka n cunbl peakummn rninocKoCTH
HarnpaBneHbl Mo BepTUKanu; cnegoBaTesibHO, NPOEKUNM 3TUX CUM Ha
NOBYI0 OCb, NeXaluyo B NIIOCKOCTU, paBHbl HYM0. Ha ocHoBaHMK
TeopeMbl O ABMXKXEHUU LleHTPa Macc Mbl 3aKfito4aeMm, 4to
nepemMewaTbCya No abConTHO rnagKkon NiIoCcKOCTU (XoanTb)
4YesnoBeK HE MOXeET.

« YenoBek ABMKETCHA B rOPU30OHTaNbHOM HanpaBneHum NoTomy, YTo B
TOYKaX CONPUKOCHOBEHUS NOAOLLIBbLI C 3eMINEN pa3BMBaOTCS CUMbI
TPEeHUs, HanpaBlieHHble B CTOPOHY ABWXEHUS. Ecnu cunbl TpeHns
mManbl (Hanpumep, koraa YenoBek UAeT No rnagkomy nbay), T0
OOonbLUYI0 CKOPOCTb ABWMXEHUS pa3BUTb HEBO3MOXHO. Y 6eryHoB Ha
KOPOTKME OUCTaHLMN, KOTOPbIM HEOOXOMMO pa3BMBaTb OYEHb
BonblUMe CKOPOCTUN B Marble NMPOMEXKYTKN BPEMEHW, NOO0LLBbI
OOTMHOK AN YBENUYEHUSI CUIT TPEHNSA CHAbKeHbl OCTPbLIMU LLIMMAMM.



«AHanunTnyeckasa mexaHuka» (1788)

 Teopemy 06 N3MEHEHUN MOMEHTA
KonnyectBa ABUXEHUS CUCTEMBbI,
NarpaH cBsA3bIBAET C NOHATUEM
nnowagn, oMmeTaemMoun OTPE3KOM,
npoBedeHHbIM U3 ABUMXKYLLEUCA TOYKU O0
LEHTpPa BpallaTenbHOro ABMXEHUSA
CUCTEMbI B LENOM.



«AHanunTnyeckasa mexaHuka» (1788)

Bo3MOXHble nepemelleHns matepuanbHbIX
TOYEK CUCTEMbI MPU ee BpaLleHUUN Kak
LLeryioro 3ateepAaeBLUero Tefia BOKpyr
HenoaBWXHON TOoYkM O (Havano
KoopAuHarT):

5Xi = Zi5lﬂ— yi5a); N =X00—Z,0¢ o =Y, 09—X oy

roe Xi»YirZi - KoopAuHaTbl NPON3BOJSIbHOW TOYKM;

P, ¥, 3nemeHTapHble yribl NOBOPOTa 3aTBepAeBLLEeN
CUCTEeMbl BOKPYr Tpex ocen x, Y, Z.



«AHanunTnyeckasa mexaHuka» (1788)

O1n BbipaxkeHus JlarpaHx nogctasmn B o6Lwyo opMyny AMHAMUKM

d?z d?y.
m. (v. L — Z. —V.Z, +2Y,) =
> m, (Y, o gz Y i) =
d?x. d?z.
Ewrz L — X Lz X. +x.Z.)=0
|(| dt2 i dtz i i i |)
d?y, d*x




Teopema 00 U3MEeHeHn MOMEeHTa KorinyecTBa ABUXKEHUS
CUNCTeMbl

 JlarpaHx 3anucbiBaeT 00LLYy0 TeEOpEMY B BUAE:

Zm(y. -2, ¥;) =Y. (ViZ, - 7,Y;)

O S (a5 2) = 0, X2

%Zmi(xi Yi— ¥i %) =2 (%Y, = yi X);



«AHanuTndeckaa mexaHuka» (1788)

Teopema 00 N3MEeHEeHUN MOMEHTa KoNiM4yecTBa ABUXEHNA CUCTEMbI,
OTHOCUTENbHO HEeNnoOABMXHOU TOYKU O

[TponsBogHasa No BpEMEHU OT CyMMapPHOro
MOMEHTAa KOoNiM4yecTBa ABUMXEHUS MaTepuarnbHOW
CUCTEMbI OTHOCUTENBHO Ha4varna koopamHat O
paBHa CyMMe MOMEHTOB BCEX CUI
OTHOCUTENbHO To4kn O.

Ecnn MOMEHTBI CUIm OTHOCUTESNTbHO HEMOABWMKHbIX
OoCeun KoopauHaT paBHbl HYMNO, TO CyMMapHble
MOMEHTbI KONMUYECTB ABUKEHUSA OTHOCUTENBHO
TPEeX 0Cen KoopAnHaT OCTaOTCSA MOCTOAHHbIMM.



NMoa nencTBMeM BHYTPEHHUX CUI ABUXKEHUE OKOJIO LLeHTPa MacC BO3MOXHO

« Hanpumep, BceMm XopoLlo U3BECTHO, YTO nagatoLlias Kowka (npu
nobom ee NoNoXeHUn B Havane najgeHvs) nagaeT Bcerga Ha nanbi.
[IBMKeHMeM XBOCTa 1 Nanok BO BpeMs NafeHus Kolwka npuaaeT
CBOEMY Terny HY)XHOe MONoXeHne B NPOCTPaHCTBE.

* BbINnonHeHne puUrypHbiX NpbIKKOB C BbILLEK HA BOAHbIX CTaHUMAX
NOKa3bIBAET, YTO CMIOPTCMEH MOXET, U3MEHSASNA MOSIOXKEHMNE YacTeN
Tena (pyK, HOr) OTHOCUTENBLHO LIeHTPa Macc, U3SMEHATL OBUXKEHME
OKOJ10 9TOro ueHTpa. Ho BHyTpEHHME CUMbl HE MOTYT BbI3BaTb
N3MEHEHNS ABMKEHUA caMoro LeHTpa Mmacc. LleHTp macc
cropTCMEHa Npu NMpbbkKe B BoAy byaeT onucbiBaTb Napadony
HE3aBMCMMO OT TEX ABMKEHUIN, KOTOPbIE CNOPTCMEH MOXET
coBepLlaTb OTHOCUTENBHO 3TOrO LieHTpa (CuiaMmu ConpoTUBNEHUS
BO34yXa, MasibiMu No CpaBHEHWUIO C BECOM CMOPTCMEHA, MOXHO
npeHebpeyb).



«AHanunTnyeckaa mexaHuka» (1788)

TpeTba hyHAaAMeHTaribHasA TeopemMa HOCUT apxandeckoe HaMmmMmeHOBaHWUeE:
«CBONCTBa, CBAA3aHHbIE C XKUBOU CUNOWNY

«...eCInn YCNOBHbIE YpaBHEHUSA MeEXAY KOOpAMHa-
TaMun pasnunyHbIX TeST COBEPLLUEHHO HE coaepXKaT
nepemMeHHon t, ACHO, YTO B oOLLeN popmyre
OVHaMMKN Bcerga MOXKHO NMpupaBHATbL Bapuauum

X;,;,o;, AndbdepeHumnanam  dx. dy.,dz.... »

X, ¥, 0L, cOCTABNAOLLME BO3MOXHOIO NepemeLLLeHNs TOYKY;

dx,,dy,,dz,... COCTaBMAKOLWNE OENCTBUTENBHOIO NEPEMELLEHUS,
eJVNHCTBEHHOro, CoBepLLUaeMoro To4Kom nNpu OencTenm
cun n 6e3 HapyLueHus cBa3eun (ycnosun).



«AHanunTndyeckaa mexaHuka» (1788)

Teopema 06 N3ME@HEHUN KNHETUYEeCKOU
3HEeprmm cucTeMmbl. andddepeHuman
KWHETUYECKON SHEPIUN CUCTEMBI PaBeH
CyMMapHOUn paboTe BCeEX CUIT Ha

NencTBUTENbHOM nepemMeLweHnn CUCTEMBbI.
OT0 3anucbiBaeTcsl B COBPEMEHHOW CUMBOJSIMKE TaKk:

dT =) (X;dx; +Y,dy; +Z;dz;)
roe T - KuHeTn4yeckas Heprmsa CUCTeMbI

(BKJ‘IPO‘-IeH pes3ynbTaT AENCTBUA KaKk BHELUHUX, TaK 1 BHYTPEHHUX
cun).



«AHanunTnyeckaa mexaHuka» (1788)

[lepBbIN MHTErparn, HoCALWNN Ha3BaHue
3aKOHa COXpPaHEeHNA MeXaHN4YeCKOU IHepPrum:

T + 1 =const
/7 - NoOTeHUuunalsribHasd 3HepFI/IFI CNCteMbl.
3TOT 3adKOH MMeeT MeCTO, Koraga Bblpa>KeHI/IeZ

Z(Xidxi +Y.dy, +Z.dz,)

ABNAeTCcs NOMHbIM andodoepeHuUnanom.



«AHanunTuyeckaa mexaHuka» (1788)

* B cnyyae genctemna Ha Tena cUCTeMb
MMNYNbCHBLIX cun, JlarpaHX BbiBOOUT
Teopemy J1. KapHo:

Npy Heynpyrom yagape nortep4
KUHETUYECKOWU SHEPTUN CUCTEMbI paBHa
KUHETUYECKOWU IHEPTUN NOTEPAHHBLIX NP
yOape CKOpPOCTEMN.



«AHanuTndyeckasa mexaHuka» (1788)

* Jltobasi 3 Tpex obLmx TeOpem cnpaBeanmBa
ans nobown matepuarnbHON CUCTEMBI, TaK Kak
OT CBSI3eM MOXXHO OCBOBOANTLCH, NPUMEHMB TaK
Ha3blBaeMbI MPUHLUMN OCBOOOXAaeMOCTHN OT
CBSAi3en.

 OObIMHO BBOOAT CUNbl peakumn CBA3en n
CYNTAKOT CUCTEMY CBOOOAHOMN, €CIU K
aKTUBHbLIM curiam 4o6aBuTb CUNbl peakuumn
CBfi3en.

« Y JlarpaHxa - MeToq HeonpeaeneHHbIX MHOXUTENEN



BHYTPEHHUMU CUNNAMUN U3MEHUTb ABUWXEHUE LeHTPpa Macc Heslb3s.

« PaccmoTpum crniegyownm npumep. Yenosek ctomt Ha abcontoTHO
rnagkoun nNrockocTu. Bec yenoBeka n cunbl peakummn rninocKoCTH
HarnpaBneHbl Mo BepTUKanu; cnegoBaTesibHO, NPOEKUNM 3TUX CUM Ha
NOBYI0 OCb, NeXaluyo B NIIOCKOCTU, paBHbl HYM0. Ha ocHoBaHMK
TeopeMbl O ABMXKXEHUU LleHTPa Macc Mbl 3aKfito4aeMm, 4to
nepemMewaTbCya No abConTHO rnagKkon NiIoCcKOCTU (XoanTb)
4YesnoBeK HE MOXeET.

« YenoBek ABMKETCHA B rOPU30OHTaNbHOM HanpaBneHum NoTomy, YTo B
TOYKaX CONPUKOCHOBEHUS NOAOLLIBbLI C 3eMINEN pa3BMBaOTCS CUMbI
TPEeHUs, HanpaBlieHHble B CTOPOHY ABWXEHUS. Ecnu cunbl TpeHns
mManbl (Hanpumep, koraa YenoBek UAeT No rnagkomy nbay), T0
OOonbLUYI0 CKOPOCTb ABWMXEHUS pa3BUTb HEBO3MOXHO. Y 6eryHoB Ha
KOPOTKME OUCTaHLMN, KOTOPbIM HEOOXOMMO pa3BMBaTb OYEHb
BonblUMe CKOPOCTUN B Marble NMPOMEXKYTKN BPEMEHW, NOO0LLBbI
OOTMHOK AN YBENUYEHUSI CUIT TPEHNSA CHAbKeHbl OCTPbLIMU LLIMMAMM.



SAOAYA

LnnnHgpuyeckmn Katok
anameTpom 60 cMm 1 BeECOM

Q = 392 kI npuBoaANTCH B
OBWKEHME YENOBEKOM, KOTOPbIN
OaBuT Ha pykoaTtky AO ¢
NOCTOAHHOM cunou P B
HanpasneHmn AO anvHa

AO=1.,5 M, BbiCOTa TOYKM A Haa
ropusoHTom 1,2 m. OnpegenuTs,
npeHebperas cnnamu TpeHUs B
noawunHukax, cuny P, npu
KOTOPOW YernoBek, nponas 2 m,
COOOLNT OCK KaTKa CKOPOCTb

80 cm/cek
(NpuHATL g= 980cm/cek2).




3apaya

MaTtepuanbHaga Touka M
Maccbl m nogBelleHa Ha
HEBECOMOW N HEPACTAXKNMOM
HUTW ONWHbI /, OPYron KOHew,
KOTOPOW 3aKpenrsieH
HenoaBwXHO B To4uke O. Touke
M coobLmnnm HayarbHYy CKO-
POCTb V, NepneHaVKYNSPHYIO
HUTW, N BbIBENN U3
PaBHOBECHOIO COCTOAHMNSA
(«MaTeEMaTUYECKUN MAATHUKY).
OnpenennTtb ABMXKEHUE TOYKN
Npu yCNoBuUKU, YTO HayarbHas
CKOpPOCTb Mana.




