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0606w UMb U 3aKpenums KJiro4Yesble 3adaqyu
no meme,

0606w umsb u 3aKpenums rMPpUMeHeHuUe
mexHUKu oughghepeHyupoesaHusi,

yyums pabomamse ¢ meopemu4yecKumu
gorpocamMu memabi,

0606w umb U cucmemMamu3uposamab
MOHsIMuUe 2eoMempuU4YeCcKo20 CMbIcia
rnpou3e00HO,

o0bobwumsb U cucmemMamu3uposamab
MOHsIMUe MexaHU4YeCcKo20 cMbIcsia
rnpou3eooHo,

pewampb 3a0aHusi Hacmu B El3 c
rnpuMeHeHUeM rpou3eooHOU.






OO C/B A GG S BORIILL

«Ecnm npoao1KMTb O4HO
M3 MaJZIeHbKUX 3BEHbLEB
JIOMaHOM,
COCTABJIAOLLEN KPUBYIO
JINHUIO, TO ITa
NpoAo/I}KeHHaA TaKMM
o6pa3oM CTOpoOHa byaeTt
Ha3blBaTbCA
KacaTe/IbHOU K KPUBOMU.»




Ucaak

HbromoH
(1643 - 1727)

«Koraa Be/IMuMHaA ABAA€TCA MAaKCMMAJIbHOU MU
MMHUMAJIbBHOM, B 3TOT MOMEHT OHa He Te4yeT HM Bnepeja,
HM Has3aAa.»



MEXAHUYECKMW CMbIC/1
NPOM3BO/HOM:







HYCTb KO/inyecCcTBO BelwecTBa, BCTyrnueLlero
B XUMHUYECKYIO peaKUHMIO 3a4aeTCA
3aBUCHMMOCTbIO.

p(t) = t2/2 + 3t -3 (Mosib)
HanTtu cKopoCcTb XMMMYECKOU peaKLmn yepes
3 CeKyHabl.




[NoHATHE Ha A3blIKe
XUMUN

O0Oo3Ha4veHune

[MoHATHE Ha A3blke
MaTeMaTnku

KonnyectBo B-Ba B
MOMEHT BpeMeHM

PyHKUMA

NHTepBan BpeMeHu

[TpupalleHne aprymeHTa

N3ameHeHne
KonnyecTBa B-Ba

Ap= p(tot+ A t) — p(to)

[MpupaweHne gpyHKumn

CpenHsas ckopocCTb
XUMUNYECKOU
peakuum

Ap/At

OTHOLWeHWe npupaweHnd
doyHKUMM K NpUpaLLEHNIO
aprymeHra

V()=p (1)




| lponz300HaY
B OVC1ornu



Mo M3BECTHOMU 3aBUCMMOCTU YUCJIEHHOCTMU
nonynauuu x (t) onpegenntb
OTHOCUTE/IbHbIN MPUPOCT

B MOMEHT BpeMeHM t.




3TO COBOKYINHOCTb

OCOBEMN AAHHOIO BUAA, 3AHUMAIOLLMX
OMNPEAE/IEHHBIN YYACTOK TEPPUTOPUU
BHYTPU APEAJIA BUAA, CBOBOAHO
CKPELLIMBAKOLLIUXCA MEXKAY COBOU U
YACTUYHO UM NQAHOCTHIO
M30/IMPOBAHHbEREGL APYIUX
NONY/IAUUN, A TARAKE ABNAETCA
3NIEMEHTAPHOM EANMHULEEN 3BOJIFOLUU




[ToHaTMEe Ha a3blke

O0Oo3Ha4veHue

[MoHaTMe Ha a3blke

bronorum MaTeMaTUKU
YncneHHoCTb B PyHKUMSA
MOMEHT BpemeHu t, | X = X(t)
NHTepBan BpemMeHu A=t —t [MpupalueHne
2 1 aprymeHTa
N3ameHeHune [NpupalleHue
YNCIEHHOCTH Ax = x(t,) — x(t,) dpyHKUMYU
nonynsayum
CKopoCTb OTHoLweHNne
N3MEHEHUS npupaLLeHuns
YUCIMEHHOCTHU AXIAL doyHKLUMN K
nonynsyum npupaLLeHunto
aprymeHTa
OTHOCUTENLHbIN Lim  Ax/At [MponssogHas
NPUPOCT B AaHHbIN At 0 P=x (1)

MOMEHT







sanasa: POCTWICTEHLQCTL cgeneil

® BbIBeCTI/I doopmyny l P

0151 BblYUCIIEHNS ¥ <
YMCNEHHOCTU | n
HaceneHus Ha l \ |
OorpaHN4YeHHOU =) L t
Tepputopun B MOMe ) =)— |
BPEMEHMU t. ’, — 104 Ll ez




[lyctb y=y(t)- YNCNEeHHOCTb HaceneHwusl.
PaccMOTpvM NpUpOCT HaceneHns 3a At=t-t;

Ay=k y At, roe K= K, — K. —KO3(pPULUMEHT NPUPOCTa
(|< — KO3 PULMEHT po>|<naeMocw|

K.— KO3(P(PULIMEHT CMEPTHOCTK)
Ay/ At=k y
[pn At—0 nonyuum lim Ay/ At=y’

y'=KY



«...Hem HU OOHOU 001acmu 6
Mamemamuxe, Komopas
K020a-1u00 He oKaxcemcs
NPUMEHUMOU K ABTICHUAM
O0elicmeumeibHo20 Mupd.. .»

Jlooaueeckuii



a) y=x"; r)y=4x + 5;

8)y = 5; n)y=sinx+i§-.
B)y=_% >

. Cos X
a)y="'x—; B)y =(3x —4)".




IIpamas y = 6x +9 mnapanaenbHa KacaTeJbHOU K rpadu-

Ky GyHKOHUH y = x° +Tx —6. Haiijgure aGcumuccy TOYKHU

KacaHu4.
[Ipamasa y = 4x +9 mnapasjesbHa KacaTeJbHOM K rpadu-

Ky GyHKIHMM y = x + 7x —4. Haiigure aGcuuccy TOYKHU

KaCaHH4A.



1594. IIpamaa y = 5x + 14 saABiasdeTcAa KacaTeJabHOU K rpadHKy
byskouun y = x° —4x® + 9x + 14 . Haitaure abcuuccy TOU-

KN KaCaHud.
1595. IIpamaa y = -4x — 8 saABaseTcd KacaTeJbHON K rpaduky

byaknun y = x* —3x* —x — 9. Haiigure abcmuccy TOYKH

KaCaHUudA.




1596. Ha pucyHke mnsobpakeH rpaduk IpOuM3BOAHON QPYHKOUU
f(x), onpenenennoit Ha uHTepBasie (—9; 8). Haiigure ko-
JIMYEeCTBO TOYEK, B KOTOPBIX KacaTeJbHass K Trpadpuky
dyEKnuM f(x) mapanigeibHa OpAMON Y = 2X +5 HUIN COB-

najgaeT c Hei.
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1599. Ha pucynke usobpasken rpadukK NpouM3BOAHON (GYHKIIUH
f(x), onpenenenHoil Ha umHTepBaje (—5; 9). Haigure Ko-
JINYECTBO TOYEK, B KOTOPHIX KacaTeJbHasd K rpaduky
¢yaxouu f(x) napajjeabHa IpAMOU y = 3x — 8 WJIM COB-
IagaeT ¢ HeH.
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1785. Ha pucyHke mnaobpakennl rpapuk QPyHKIuu y = f(x) u
KacaTeJbHadg K HeMy B ToukKe c aOcmuccoul xo. Hangure
3HaueHHe NMPOU3BOAHOM GYHKIHH f(X) B TOUKe Xg.
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1791. Ha pucyHke usobpakeHbl rpadux ¢pyHKmu" y = f(x) u
KacaTejlbHasd K HeMy B Touke ¢ abcmuccour xo. Hanpgure
3HaYeHHe MPou3BOAHOM (PYyHKIHH f(X) B TOUKe X.

77




1800. Ha pucynke usobpaxkeHbl rpadpuk GpyHKuum y = f(x) n
KacaTeJbHass K HeMy B Touke c abcuuccont xo. Haiimure

3HauYeHHe IIPOU3BOAHOM QYHKIIUM f(X) B TOUuKe Xg.
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® BblinonHMTE camocToATEIbHYIO pPaboTy




 Hannamnre iponsBoguble PYHKIINN:

)_sinx. (B4 1Y
a)y , B)y = (dx + 1)°.

X

0)y=xctg x;

[IpaMad y =2t ABNAETCA KACATENbHOM K IPAQHUKY QYHK-

ot y =1 +5¢° +9x+3, Haiinure abenuecy Touxm xa

CaHHA,
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Kaxum sonpocam 6611 noceaueH Ypok?

Yemy Hay4qunucb Ha ypoke?

Karkue meopemu4veckue pakmpi 06061 a/1UChL HA YpoKe?

Kakue paccMompeHHble 3a0aHusa EI3 oka3anucb Haubosee
cNoKHbIMU? Tloyemy?




’ Beiyyums meopemuyecKue pakmeol.

[Todobpames HepaccMompeHHsble zadaHus EIM3 npowsix nem,
co30amb npe3eHmayuio UHmMepecHbIX 3a0aHull.




KR 3K3AMEHY C/IEAYET
FrOTOBUTBbCA OYEHb
CEPBE3HO !!!

HanbHeuwux
ycriexoes 8
docmu)keHuu
rnocmaeJsieHHou
uesnu !l




