PA3JIEJI: MatemaTu4ecKre U €CTECTBEHHBIC HAYKU
Hanpasnenne: ®u3nko-MaTeMaTHUECKUE HAYKU
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PEIIEHUE NPUKJIAJTHBIX 3AJIAY
C IOMOIIbIO ITPONU3BOJTHON

AHHOTaI.[I/Iﬂ! B xu3Hun KaXXJ10ro U3 HaC BCTPCUANOTCA TAKUC 3ala4r, KOTOPLIC HCO6XOI[I/IMO
pemuTh HanboJiee parMoOHAIBHBIM B OBICTPBIM crTocoO60M. C MOMOIIs MaTEeMAaTHUYECKUX NEUCTBUI
BO3MOXHO PCIIWUTH 3TU 3a4a4d OINTHMAJIbHBIM cnocoooMm. UtoOBI MOBBICHUTH B(I)(I)CKTI/IBHOCTI:
IIPOMU3BOJACTBA U YJIYUHIUTh KAa4YC€CTBO HNPOAYKIHUHN BHCAPAIOT B pa60Ty MaTeMaTU4YCCKHUE METOIBI.
PaCCMOTpI/IM OIWH U3 3TUX MCETOHOB, @ TOYHCC HAXOKACHHUEC 3KCTPEMYMOB, TO €CTb HAXOXKIACHUC
HauOOJIBIIIETO U HAMMEHBIIIETO 3HaYEHUsI, HanboJIee JTyUIIero PeIeH sl 17151 TOCTaBICHHOM 3a1a49H.

33)13.‘{1/1 Ha OIITUMHU3ALIUIO PCIIAIOT, UCIIOJIB3YS NPUHIUII MAaTEMAaTUYICCKOTO MOACIIMPOBAHN,
KOTOPBIN COCTOUT W3 TPEX ITAIOB:

1.CocTaBienue MaTeMaTHYECKON MOoA€CIn

2.PaboTa ¢ cocTaBICHHON MOJCITBIO

3.0TBeT Ha BOIIPOC 3aJauH.

OObpaTtumcs K npuMepam.

Abstract: In the life of each of us, there are such tasks that need to be solved in the most
rational and fastest way. With the help of mathematical actions, it is possible to solve these problems
in an optimal way. In order to increase production efficiency and improve product quality,
mathematical methods are introduced into the work. Let's consider one of these methods, or rather,
finding extremes, that is, finding the largest and smallest values, the best solution for the task.
Optimization tasks are solved using the principle of mathematical modeling, which consists of three
stages:

1. Drawing up a mathematical model.

2.Working with the compiled model.

3. The answer to the question of the task. Let's turn to the examples.

KuroueBblie c10Ba: MIPOU3BOAHAS, IKCTPEMYMBI.
Keywords: derivative, extremes.

3aoaua 1.
Cuapsn maccoit m = 20 ke gvinyujen 6epmuKkaibHO BBEPX U3 36HUTHOTO OPYIUs

M

C Ha4aJbHOM CKOpPOCThIO V) = 100 —. HaliguTe KNHETUYECKYIO SHEPTU. CHAPAIA B
c

MomeHT BpemeHH t = 10 c¢. Ha kakoii BbICOTe KHHETHYECKast YHEPTUS paBHA HYJI0?

2
Pewenue: a) Boicota h cHapsiia mogunnasiercs 3akony h(t) = VOt — %
,TJIe g — YCKOpEeHHe CBOOOIHOTO najienue, g ~ 9.8 m/c’. ClneoBaTenbHO, CKOPOCTh CHApsAga B
MOMEHT BpeMeHHU t paBHa v(t)=h'(t)= v,)-gt.
V(10)=100-g-10~100-9,8-:10=100-98=2 (m/c)
2
my 20-4
Ex=——:;FE =——=40 (Ix
5 5 (LK)
0) Kunernueckast sHeprus paBHa HyJII0, KOTJIa CKOPOCTh paBHA HYJIIO, T.€.
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vy-gt=0, oTkyma t= Yo Ex=0, ecnmu  cHapsag  HaxOAWTCS  HAa  BBHICOTE
g
% % 2 v 2 v 2 % 2 2
noy=v, -8l D To To g 100° _ 10000 _ 510 ()
g 2 g g 2g 2g 2:98 19,6

OtBet: Ex~40 I, h= 510 m.

3aoaua 2. BricoTa cHapsia, BBUIETEBILEIO C HAyajdbHOW CKOPOCTBIO VU, MOJ YIJIOM O K

TOPU30HTY U3MepseTcs 1o 3akoHy h(t)=Vosina-f — %tz. W3BectHO, uTo 1,=500 ™m/c, a uyepe3 lc
CKOpPOCTb U3MEHEHHMSI BBICOTHI CHapsiia Oblia paBHa 249 m/c. [1oJ1 KakuM yIJIOM K TOPU30HTY BbUIETEN
cHapsa?

Ipu pemenun B3aTh g=10 M/c?,

!

Pemenwue: V(t)=h'(t)= [VO sin af — %tzj =v,sin X —gt;

v(1)=500sin < —g;

. 500sin x —g =24gq;
00sing=25g
5 25g g .

. 1
no=——=—;SInao~ —=—
500 20 0 2
o= 30°.
OtseT: cHapsn BeuteTen nox yriaoM 30° k ropu3oHTy.

3aoaua 3. Viccnenyiite GyHKIMIO HA MOHOTOHHOCTD M 3KCTPEMYM H MIOCTPOiiTE ee rpaduk:
aA)y=Vx—x;6)y = xVx + 2;

Pemrenue: @) y = vx — x;

CHauaza HaXx0/1UM MPOU3BOJHYIO (PYHKIHU:

1, 1=k

Haxoaum npomexyTKu BO3pacTaHus:

I —2Vx=0
HWx <1
1

<-,x=0
XS X

Touku Makcumyma:

<
VS
N~
N———
|
=
|
N~
|
N~
|
N~

Koopaunate! Touek:
0 1 4
y | 0 0| -2

x
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I'paduk Qynkumu:

Otser: ®ynukius Bo3pacraet Ha [0;0,25] u yosiBaer Ha [0,25; + ).
x = 0,25 — Touka MakKCUMyMa, Vinq, = 0,25.

0)y =xvx +2;

CHavaa HaXxOIUM TPOU3BOIHYIO (YHKIIUH:

, , , — X 2x+2)+x  3x+4
y muvrww er2+2\/x+2 Nx+2  Nx+2
[IpomexyTKH BO3pacTaHUs:
Ix+4=0
Ix < —4

4
x<——,x=2-2

3
( 4)_ 4 4+2_ 4 2_
Y\73)T T3 /7377733

Touku Makcumyma:

Koo JUHATHI TOUCK:
21102
vy o104

x

I'padux GpyHkuum:

4 4
Otet: OyHKIUSA BO3pacTaeT Ha [— §;+oo] U yObIBaeT Ha [2; — E]'

4_\/3

4
X = — 3 — TOYKAa MUHUMYMA, Yimin = —
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3aoaua 4. Vicnonb3ys CBOMCTBO MOHOTOHHOCTH (DYHKLIUH, PELINTE YypaBHEHHUE!
a) 2x° +x° 4 5x — 80 = V14 = 3x;6) V10 + 3x = 74 — x° — 3x° — 8x;
Pewenue: a) 2x° + x° + 5x — 80 = V14 — 3x;

F(x) = 2x° + x° + 5x — 80; g(x) = V14 = 3x;

Haxoaum npon3BoaHbIe GYHKITUH:

f(x)=10x*+3x°+ 5, g'(x) = —ﬁ;

Metoaom nmoadopa HaXOIUM PEIICHUE:
fQ=2+24+2+5%2-80=2,9(2) =VI4—3%2 =2

6) VIO + 3x = 74 — x° — 3x7 — 8x;

fx) =V10+ 3x;9(x) = 74 — x° — 3x° — 8x;

Haxoaum npoun3BoaHbie GyHKINH:

F ) = iy (9 = =3¢ =9 =

MeTto0oM moa0opa HaXOAWM PEIICHHUE:
fQ=VI0+3%2=290)=74—-2"=3+2> —8x2=2;
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