Pycckunia opurnHan

B npeablayliem NyHKTe, pellas ABe pasHble 3a4a4M 0 MITHOBEHHOM CKOPOCTU MATePUAIbHON TOUKKN 1 06
YrN0BOM KO3ddULMEHTE KacaTeNbHOM, Mbl MPULLAN K OA4HOM M TOM XKe MaTeEMaTUYECKON moaenm —
npeaeny OTHOWEHMA NPUpPaLLEHMA GYHKLMM K NPUPALLEHUIO apryMeHTa Npu YCN0BUM, YTO NpUpaLLEHME
APryMeHTa CTPEMUTCA K HYJIHO.
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K aHanornyHbim popmynam NpuUBOAUT pelleHne uenoro paga sagad Gusmkn, xsummn, 6uonoruu,
S9KOHOMMKM U APYruUX HayK. ITO CBUAETENbCTBYET O TOM, YTO paccmaTpuBaeMas MOZE/b 3ac/yKuUBaeT
ocoboro BHUMaHUA. E CTOUT NpUCBOUTL Ha3BaHWe, BBECTU 0603HaUYeHne, N3y4ynTb e€ CBOMCTBA U
Hay4YUTbCA UX NPUMEHATD.

OnpepeneHue. NpoussogHon GyHKLMM f B TOUKE Xo HA3bIBAIOT YNCNI0, PAaBHOE NPeAeny OTHOLEHUA
npupauweHua GyHKUMK f B TOUKe Xo K COOTBETCTBYIOL,EMY NPUPaLLEHUIO apryMeHTa NpU yC/1I0BUU, UTO
npupaLleHue aprymeHTa CTPeMUTCA K HyAI0.

MpousBoaHyto dyHKUMK y=Ff(Xx) B ToUuKe Xo 0603HauatoT Tak: f'(xo) Mam y’(xo).

MNcxoaa ns onpeaeneHna MrHoBeHHOM ckopocTu (1), MoXKHO caenathb cieaytownin Bbisoa: ecam y=s(t) —
30KOH 08UMEHUA MamepuasabHOU MOoYKU no KoopduHamHol npamotli, mo eé MeHO8eHHAA CKOPOCMb 8
MOMEHM to PABHA 3HAYEHUO MPoU3800HOU yHKYUU y=s(t) 8 moyke t;, TO ecTb

v(to) = s’(to)
3TO PaBEHCTBO BbIPaXKaeT MeXaHUYECKUI CMbICA NPON3BOAHOM.

Ncxoan n3 dopmynbl Ansa yrnosoro KoadpduumeHTa KacaTesibHOM (2), MOXKHO caenaTtb caeayowmin
BbIBOZ,: Yr/10BOM KO3 DULMEHT KacaTenbHOW, NpoBeAEHHOM K rpadmKky GyHKUMK f B Touke ¢ abcumccol
Xo, PaBEH 3HAYEHUIO NPON3BOAHON PyHKLMK f B TOUKE Xo, TO €CTb

k(Xo) = f'(Xo)
DTO paBEHCTBO BblpaKaeT I'EOMETpM'-IECKMﬁ CMbICh I'IpOVIBBOAHOﬁ.

Ecnv dyHKumA f UMeeT NPOM3BOAHYIO B TOUKE Xo, TO 3Ty QYHKLMIO Ha3biBatoT auddepeHumupyemoii B
TOUKeE Xo.

Ecnn dyHKUma anddepeHumpyema B Kaxkaom Touke 061acTi onpeneneHuns, To eé HasbiBatoT
anddepeHumnpyemoin.

Onepauunto HaxoKaeHUa NponssoaHol ¢pyHKumm f HasbiBaloT agudpdepeHumnposaHmem dyHKumK f.



English translation

In the previous chapter, while solving two different problems about the instantaneous velocity of a mass
point and the slope of a tangent, we came to the same mathematical model — the limit of the ratio
between the increment of the function and the increment of its argument, provided the latter
approaches zero.
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Solving a whole range of problems in physics, chemistry, biology, economy, and other sciences, one
comes to analogous formulas. This indicates that the model in question deserves particular attention.
One should name it, introduce a designation for it, study its properties, and learn how to apply them.

Definition. The derivative of a function at the point x, is a number equal to the limit of the ratio
between the increment of the function at the point xoand the corresponding increment of the
argument, provided the increment of the argument approaches zero.

The derivative of a function y=f(x) at the point xo is designated as follows: f'(xo) or y’(xo).

From the definition of an instantaneous velocity (1), one may draw the following conclusion: if y=s(t) is
the law of motion of a mass point along the coordinate line, then the point’s instantaneous speed at the
time moment to is equal to the measure of the derivative of the function y=s(t) at the point to, that is

V(to) = S'(to)
This equation expresses the mechanical essence of the derivative.

From the expression for determining a slope of a tangent (2), one may draw the following conclusion: a
slope of a tangent to the graph of the function f at the point with the abscissa xo is equal to the measure
of the derivative of the function f at the point xo, that is

k(xo) = f'(xo)
This equation expresses the geometrical essence of the derivative.

If a function f does have a derivative at the point xo, then this function is called differentiable at the
point xo.

If a function is differentiable at every point from its domain, then it is called differentiable.

The process of computing a derivative of a function f is called a differentiation of the function f.



