Mocne Bbibopa o4yepenHOro BMOEOMNOTOKA PEXUCCEP OCYLLECTBMSET Nepeknio-
yeHue (MpU NOMOLLUN PEXMCCEPCKOro MNynbTa) TPaHCAMPYEMOro BMAEONOToKa Ha
BblGpaHHbIN. B 3aBUCMMOCTI OT annapaTypbl CNocob nepekntoyeHns BUAEONOTOKOB
pasnMyaeTcs, U NPou3BOAUTENU BUOAEOMUKLLIEPOB N APYrnMX CPenCcTB ynpasreHus
CEeTEBbIX BMAEOMNOTOKOB He aduwmpyoT. Ho ncxogs M3 oTKpbITOM MHGpopMauuu,
MOXHO caenaTb BbIBOA, YTO MPOUCXOAUT MNepekritoveHne BXOAHbIX BUAEONOTOKOB
Takum obpasom, YTobbl Ha BbIXOA NofdaBasncs BolOpaHHbIN BUOAEONOTOK.

3aknoyeHune

Taknm obpa3om, CTAHOBUTCHA MOHATHO, YTO CUCTEMbl YNpaBfieHUS CeTEBbIMM
BMOEOMOTOKAMUN KpamHe CROXHbl U MMEKT CIIOXKHYIO W pPas3BETBNEHHYIO apxu-
TEeKTypy. Takke HeKoTopble KOMMaHUU-MPOU3BOAUTENN CO3LAKT Takne CUCTEMSL Y-
paBrieHnsa BMAEONOTOKaMK, NPY KOTOPbIX ornepaTop AaHHOW CUCTEMbI MOXET YaanéHHO
M3MEHATb MapaMeTpbl BXOAAWMX W UCXOASALWIMX BUOEOMOTOKOB, TaKMX KaK LBETO-
KOppeKUnsi, UISMEHEHNSA XapaKTEPUCTUK YCTPOWMCTBA, NpeaocTaBnsowas BuAEONOTOK
N3MEHEHNE MONOXEHUS TAKOro YCTPOMCTBA €CIN OHO 3TO NpeaycMaTpmBaer.

Besgne, roe tpebyetca ynpaBreHne HEeCKONbKUMWU BUAEOMNOTOKaMW;, MPUCYTCTBYIOT
CUCTEMbI YNpaBreHns BUAEOoNoTokaMu. Takne CUCTEMbI KpanHe pasHEObpasHbI, MMET
pasnuyHbIi YHKUWOHAN 1 KOHOUIypaumio B 3aBUCMMOCTU/OT HadHa4YeHns. Hanpumep,
CUCTEMbl BMOEOHAOMIOAEHMS Ha OXpaHsieMblX OObeKTax,«"KPOME CcaMon 3anuncu
BXOAALWMX BUOEOMNOTOKOB MO3BOMAT yAANEHHOE MNOAKIYEHNe W NepekriioyeHme
BMOEOMOTOKOB AN nyyllero HabnogeHus Hag TpebyeMbiM 00BEKTOM. A yaanéHHOCTb
Takoro ynpaereHus obecrneuvmBaeTca ceTbio «Ethérnet, 4yTo no3BonseT yganeHo
nony4aTb MHOPMaLMIO O COCTOSIHUM HabntogaeMero obwekxTa.

MoxHO caenaTb BbIBOA, YTO CUCTEMbI YrNpaBfeHUd CeTEBbIMU BUOEOMNO-TOKaMMU
pacnpocTpaHeHbl B COBPEMEHHOM MUpPe M UCNONB3YIOTCA ANA pasnunyHbIX uernen. Mx
pacnpoCTpaHEHHOCTbL  OBycrnoBnMBaeTCs.. TEM, YTO OHM  UMEKT  LUMPOKUN
YHKLMOHAN M OO0NyCcKalT MHOXECTBO PasfnyHbiX CnocobOoB MOAKMAYEHUS W
ynpaBneHnsa Hag BXOASLWMMN BUOEONOTOKaMM.
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APPLET FOR THE GEOMETRIC INTERPRETATION OF THE DERIVATIVE

When we start to speak about derivative we start to speak about slope. Every-
body know the exact definition of the derivative.

Let f(x)is a function determined at points x, and x,, y, = f(x,) and y, = f(x,) are
corresponding values of the function. Then Ax=x, —x, is called the increment of
the argument and Ay = f(x,)— f(x,) is called the increment of the function in the
line segment [x; x,].
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Definition (Derivative of a function at the *) If
lim &Y _ f (X+AX) A — F'(x)

Ax—0 Ax Av—>0

exists, it is called the derivative of /(¥) at ¥ and the function is said to be dif-
ferentiable at *[1].

First we can tell what the idea of a derivative is. But the issue of computing de-
rivatives is another thing entirely: a person can understand the idea without being
able to effectively compute, and vice-versa.

Suppose that f(*) is a function of interest for some reason. We can give J(x) £
some sort of «geometric life» by thinking about the set of points () so thats/ =2,

We would say that this describes a curve in the (x; y)-plane. (And sometimes we
think of * as «moving» from left to right, imparting further intuitive.or physical con-
tent to the story).

For some particular number 0, let *o be the value /(%) obtaified as output by
plugging % into /(¥ as input. Then the point %o:%) is a poifit oh. otir curve. The

tangent line to the curve at the point 3% is a linespassingithrough *0:%) and
«flat against» the curve. (As opposed to crossing it at some definite angle).
Definition (Tangent line to a curve) The tangent line to.the graph of the func-
tion /(¥ at the point £(%:%) is the limiting position of the secant lines 2, as € ap-
proaches P, along the curve[2].
Definition (Slope of a curve) The slope ©f anonvertical line is defined as the
ratio of the change in ordinates to that of change'in abscissa [2].

Geometric interpretation of the derivative. The derivative S'(%) is the slope

of the tangent line at * to the curve ¥ =¥ (") at the point (30520 = f (%))
But this isn't the way to compute these things...
Now let us speak about appletto see geometric interpretation of the derivative.

A function ¥ =8() s plottedwith a thick blue curve this is done simply by key-
board (see Picture 1). The'point (a:5(a) (i.e., the point on the curve with x=4) is

plotted as a large red _point, and its position you can change by setting coordinates
of point by keyboard, or

with mouse. Initial position
j = bon of this pointis X=0. On the
| j . J picture ¢=1 and the red
| P point has  coordinates
ost ; = . 3 —(1
7 | [ —— (a:8(@)=(asa’) = (11)
o : ; !
/ Set Coordinates for Primary point, in format x. 3¢
/ ’— PushButton
8 / dinates for 5t le’ int, in format H
e Picture 1
The green point, that is
invisible at the beginning
) , shows the point on the
b ” ’ = ot curve with x=a+h _ where
S you can change # by
dragging the blue point on
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the slider with your mouse. On the picture #=-2 and the green point has coordi-
3
nates (“h;(‘”h) )=(‘1;‘1). The black line through the green and red points has

gla+h)—g(a)
slope given by h
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Set Coordinates for Primary paint, in format x,xx
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Set Coordinates for Secondary point, in format .30

PushButton

(see Picture 2).
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As you decrease ’ to-
ward zero, this slope of the
black line, approaches the

derivative &(@ | as the
above, expression in this
limit is exactly the limit
definition of the derivative.
As " approaches zero,
this expression approaches
the above definition of the

derivative €@ Hence, the slope of the black line approaches the derivative g'(a)

(see Picture 3). -
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