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AnHorauus. CoBpeMeHHas (DU3MKA CUYMTAET, YTO «MAPATOKChl 3€HOHA» pa3peliaroTCs,
€clii OHU c(HhOPMYJIMPOBAHBI CTPOTO B CMBICIIE COBPEMEHHOI MaTemaTuku. [Ipu 3ToM, MHO-
rHe y4eHble, UCTOPUKU U (HUI0CO(BI MOJAraroT, YTO MapaJoKChl 3€HOHA SIBJISIFOTCS JIMIIb
KOKYIIUMHUCS MMapaJioOKCaMH, BOSHUKAIOIIMMH B PE3yJIbTaTe IUI0X0 MOCTABICHHBIX MPobOieM
Y IIPEJIB3SITOCTU YEJIOBEUECKOT0 paccyxaenus. OaHako, iMeHHO popmynupoBka ["anuneem
3aKOHA WHEPIUH, BKIIOYEHHOTO MO3KE B 3aKOHBI AMHaMUKU HbioTOHa, Kak 6a30BOTro, M03-
BOJISIET MHAY€ pacCMaTPUBATh NAapaIOKC 3€HOHA O JBUKYILEHCS CTpeIe.

KuaroueBsie cioBa: [lapagokc, 3enon, ["anueii, cuctemMa KOOpAWHAT, UHEPLIUATbHAS CU-
CcTeMa OTCUYETA

BBeaenne. O0Ob1yHO cuuraercst, yTo uMeHHo [ . ["annnent cioBamu «MareMaTuka —
S3bIK (PU3UKU» COBEPIIMII MOBOPOT B M3YYEHUU (PU3WKH, TEPEHd K KOJTUYECTBEH-
HOMY SI3BIKY TP OIHMCAHUU (U3MYECKUX Ipoleccos [2-4]. lus onmcanus nocTymna-
TETBHOTO JIBIKEHUS MCIIOh30BAIMCH JIEKAPTOBBI KOOPAUHATHL. ITOT KOPEHHOM T0-
BOpOT ObL1T 3akperuieH M. HetotonoMm B Buze muddepeHIanbHbIX YPaBHEHUN TS
(GOpMyITMPOBKHM 3aKOHOB JIB)KEHHUSI HEOECHBIX U 3€MHBIX T€J, TEIJIOBBIX MPOLIECCOB
[1]. OmHako mmenHo ¢opmynupoBka I'ajamieeM 3aKOHA HWHEPIMH, BKJIFOYEHHOIO
MO3KE B 3aKOHBI TUHAMHUKN HBI0TOHA, Kak 0a30BOTO, MO3BOJISICT HHAYE PACCMATpPH-
BaTh MapaJoKCc 3€HOHA O JBIKYIIEHCS CTpere.

MeTtoabl U MaTepuaJibl; pe3yJbTaThbl. BU3yanbHO, MOXHO MOATBEPAUTDH JABU-
KEHUE CTpEJibl, paccMaTpuBasl €€ pa3MaszaHHbIM cieql Ha Qororpaduu. PaszmbiTue
n300paxkenust Ha Gororpaduu — U3BECTHBIN MpueM (PoTorpadoB, €OKUBIISFOIIHII»
dbotorpadupyembiii 00bekT. Hao60poT, 4T0OBI clienaTh YETKOE U300paKEHHUE IBH-
Kylierocst 00bekTa, pororpad 1oKeH MoBopaynBaTh (oroanmapar BCJEl 3a Mya-
Mcst 00bEKTOM, HO CMasbiBasi YETKOCTh M300paxkeHus (oHa. Ternepb MOKHO BO-
00pa3uTh MOJABMXHYIO IIaTGOpMy, Ha KOTOPOU pacmosaraeTcsi HaOIoAaTeN b, BAOIb
KOTOPO# JBMKETCs 00BeKT (cTpera). CKkopocTsh miaT(opMbl MOKHO IUIABHO M3Me-
HSATh, 4YTOOBI CHAENaTh €€ paBHOM CKopocTH cTpenbl. Ha mmardopme, Hapsmy
C HaOIrOAaTeNeM PaCIOIOKEHBI CHCTEMa JEKapTOBBIX KOOPAMHAT M 4Yachl byaem
MoJIarath, 4YT0 CKOPOCTh TIAT(GOPMBI BJIOJIb BHIOPAHHOTO HAMpPaBICHUS TOCTOSHHA U
3HAYUTEJIbHO MEHbIIIE CKOPOCTH cBeTa. [lomyuynm MHEepIUabHYI0 CUCTEMY OTCUETa
(MCO) xmaccuueckoit Mexanuku. Torma coriaacHo yTBep K IcHu0 [amiies 06 nuep-
IUATLHOCTH JBMKCHUS, BCE MEXaHUYECKHE IIporiecchl, Habmomaembie ¢ ator MCO,
OyIyT 3apETHCTPUPOBAHBI KaK MPOMCXOIAIIKE B HETIOIBIIKHOM cucTeMe oTcueTa [6].

3akiouenue. apivu ciioBamu, HaOMr0AaTeNb HAa TUIATGOPME, PABHOMEPHO U
MPSMOJIMHEWHO JBWKYIICHCS OTHOCHUTEIHHO BBHIMYIIEHHON CTPEJBI CO CKOPOCTHIO
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3HAYUTEIFHO MEHBIIIEH CKOPOCTH CBETa U PABHOM CKOPOCTH CTpebl, OyIeT BUAETh
€€ HEMOABIKHOM, KaK U B yIBEPKIAEHHOM mapagokce 3eHona [3, 5].

OTmeTuM, 9TO 3aKOH WHEPIIUU — OTO KAaYeCTBECHHBIN 3aKOH (DM3WKH, OH HE HC-
MOJIb3yeT MaTeMaTUYECKUX TEpPMHUHOB. [loCTynaToM CIIy>KUT YyTBEPXKIEHHE, UTO
MPOCTPAHCTBO OJHOPOJAHO M U30TPOIHO, a BpeMs — ojHopoaHo, Toraa MCO cy-
mecTByI0T. Teneps, coriiacHo TeopeMe Herep, 0IHOpOHOCTh MMPOCTPAHCTBA OTHO-
CUTEJILHO CJIBUTOB J1aCT 3aKOH COXPAHEHUsI MMITYJIbCA, U30TPOMHOCTh MPUBEAET
K COXpaHEHHI0O MOMEHTA MMITYJIbCa, & OJIHOPOJHOCTh BPEMEHU — K COXPaHEHUIO
SHEpruM ABUKYyIlerocs tena [6]. Ero gopmanuszanmu B crienuanbHONM TEOPUU OT-
HOCHUTEJBHOCTH J1aJIa BO3MOXHOCTh A. DUHINTEWHY KA4YE€CTBEHHO IOHSTH HEBO3-
MO>XHOCTb JIBIDKCHHSI CO CKOPOCTBIO OOJIBIIEH CKOPOCTH CBETA M MAaTEMATHYECKH
YCTaHOBUTH YKBUBAJICHTHOCTh SHEPTUU U MACCHI.
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Abstract. Modern physics believes that “Zeno's paradoxes” are resolved if they are formu-
lated strictly in the sense of modern mathematics. At the same time, many scientists, histo-
rians and philosophers believe that Zeno's paradoxes are only apparent paradoxes that arise
as a result of poorly posed problems and biased human reasoning. However, it is Galileo's
formulation of the law of inertia, later included in Newton's laws of dynamics as a basic

one, that allows us to consider Zeno's paradox about a moving arrow differently.
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Introduction. It is generally believed that it was G. Galileo who, with the words
“Mathematics is the language of physics,” made a turn in the study of physics, moving
to a quantitative language in describing physical processes [2-4]. Cartesian coordinates
were used to describe translational motion. This radical turn was consolidated by
I. Newton in the form of differential equations for formulating the laws of motion of
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celestial and terrestrial bodies, thermal processes [1]. However, it was Galileo's formu-
lation of the law of inertia, later included in Newton's laws of dynamics as a basic one,
that allows us to consider Zeno's paradox about the moving arrow differently.

Methods and materials; results. Visually, the movement of the arrow can be
confirmed by examining its blurred trace in the photograph. Blurring the image in a
photograph is a well-known technique of photographers, “bringing to life” the pho-
tographed object. Contrariwise, to make a clear image of a moving object, the pho-
tographer must turn the camera after the rushing object, but blurring the clarity of
the background image. Now one can imagine a moving platform on which the ob-
server is located, along which the object (arrow) moves. The speed of the platform
can be smoothly changed to make it equal to the speed of the arrow. On the plat-
form, along with the observer, there is a system of Cartesian coordinates and a
clock. We will assume that the speed of the platform along the selected direction is
constant and significantly less than the speed of light. We will obtain an inertial
frame of reference of classical mechanics (IRF). Then, according to Galileo's asser-
tion about the inertia of motion, all mechanical processes observed from this IRF
will be registered as occurring in a stationary reference frame [6].

Conclusion. In other words, an observer on a platform. which is uniformly
moving relative to a released arrow at a speed significantly less than the speed of
light and equal to the speed of the arrow, will see it as stationary, as in the stated
Zeno paradox [2, 5].

Note that the law of inertia is a qualitative law of physics, it does not use
mathematical terms. The postulate is the assertion that space is homogeneous and
isotropic, and time is homogeneous, then IRFs exist. Now, according to Noether's
theorem, the homogeneity of space relative to shifts will give the law of conserva-
tion of momentum, isotropy will lead to conservation of angular momentum, and
homogeneity of time — to conservation of the energy of a moving body [6]. Its
formalization in the special theory of relativity allowed A. Einstein to qualitatively
understand the impossibility of motion with a speed greater than the speed of light
and to mathematically establish the equivalence of energy and mass.
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