1. Изучить теоретический материал по теме « Геометрический и физический смысл производной»
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2. Решить из задачника гл.13 № 59(1,3,5), 60(1-4), 61(1,2), 62(1,2,4), 67,68,74,78.
Решения выслать до 20.03 на почту l.rogozina@list.ru
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§4. TEOMETPUYECKHMH U ®U3NYECKHH CMBICJBI
IIPONU3BONHOM N TUPPEPEHIIMAJA

1. KacareabHas K rpacduxy ¢dpyHkumu. CKOpocTb ABHIKEHHUSA

B §1 Obuio BBemeHO MNOHATHE KacaTeJbHOH K rpauky (QYyHKLUUU
y=[(x) B Touke Mo(xo;[(x0))-

Ecau ¢yukuua y = [(x) uMeeT nNpoM3BOOHYIO B TOUKE Xq, T. €.
CyLLLleCTBYeT KOHEYHBIH INpene

m_ 24 = [ (xo), (1)

Ax 0A

TO CYIIECTBYeT NnpeaesibHOe noJjioxkeHue cekyiuei [ (cm. puc. 1), 3ananHoi
ypaBHEHHEM

y—yo= 2L (x —x0)- (2)

D10 03HauaeT, uto B Touke Mg(xg;f(xo)) cyiiecTByer kacatesbHas [
K rpaduky ¢yHkuuu y= f(x), npuuem, cornacuo popmyne (1) ko=f"(xgp),
rone ko — yrioBod koadduinuent npsimod [p. Tak Kak kg = tgag, rae
®g — YroJi, o0pasdyeMbli KacaTeJbHOH C MOJOXUTEJbHbIM HarpaBJjieHUeM
ocH alclucc, TO .

['(x0) = tg oo

Takum 06pa3om, reoMeTpUUECKUH CMBICJ MPOU3BOJHON COCTOUT B TOM,
YyTO TMpOM3BOAHAsT (YHKUMHM B JaHHOH TOYKEe Xy paBHA YTIJOBOMY
KO3 dHULMEHTY KacaTeJbHOH K rpaduky ¢hyHkiuu B Touke Mg(xg;f(xo)).

YpaBuenue KkacatesbHOM K rpaduky GyHkuuH y = f(x) B Touke

Moy(xg; f(xg)), monydyaemoe u3 ypaBHeHus (2) 3aMeHOMH %% Ha ['(xp),

UMeeT BHI y = f(x0) + I (x0) (x — xo)- (3)
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Ilpumep 2. [lon kKakuMm yryioM rpaduk GyHKLUHMH y=Sinx nepecekaer
ocb Ox?
A\ Cunycounpa nepecekaer ocb abcuucc B Toukax xp =kn (k€Z). Ilyctb
o — yroa Mmexxay ocbio Ox u rpaukoM QyHKLHH B TOUKE ¢ aOCUHUCCOH Xp.
Ina oyukuuu f(x) = sinx HaiineM 3HaYeHHsl ee MPOU3BOIHON B 3THX
TOUYKaX:
f'(xp) = coskrn = (—1)* = tg .

CrnenoBartesibHO, B TOUKaX X, =2kn (k € Z) cunycoupa nepecekaet ocb Ox

[Oj yTIJIOM g, a B Toukax Xp = (2k + l)r (k € Z) —nop yryiom %
(puc. 2). A
. N 3r
_E 4 3r 4
\ 2 0o S 2 2n/
—1 N I [ - X
2
= \\ y=sinx
Puc. 2

IIpumep 3. [lokasatb, uTO KacareJibHasi, MpPoBefeHHAs K MapaboJe
y = x®> B TOUKe C abcuuccoil xg % 0, mepecekaer ocb Ox B TOUKe

o X
¢ abcuuccoit =9

2
A Tlycrs f(x) = x?, Torma

['(x)=2x, [(xo)= x% u ['(xg) = 2xp.
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[To dopmyse (3) HaxomuM ypaBHeHUE KacaTeJbHOM:

y= x% + 2x0(x — xg) = 2xgx — x%.

Haiinem abcuuccy Touku nepeceyeHus 3TOH KacaTeJbHOH C 0ChIO abCLMCC.
M3 paeeHcTBa 2xgx — x5 =0 ¢ yuerom xg 7# 0 Haxonum
— X0 A
9 -
Otciopa cJjenyeT NOpPOCTOH TreOMETPUUYECKUH cnocob nocmpoerus
xacameavHoll k napabose y = x> B Touke A ¢ abcuuccoit xg # O

X
npsiMasi, poxoasuas yepe3 Touky A, ¥ TOUKY —29 ocu abcuuce, KacaeTcs

napabosan B Touke A (puc. 3).

Dokycom napabosv. Ha3LIBAIOT TOYKY, B KOTOPYIO HY>KHO MOMECTHUTh
UCTOYHHUK CBeTa, YTOOH BCe JIy4d, OTpaK€HHble OT MNapaboJIUyeCKoro
3epkaJia, OblJIM MapajjiesibHE OCH CUMMeTpuu mnapaboasl. [locTpous
KacaTeJibHYI0 K NapaboJjie, MOXKHO MOCTPOUTb ee (okyc F. [ns srtoro
HY>KHO TOCTPOUTh npsimyio AB, napannenwHyio ocu Oy, u npamyio AF,
oOpasyloulyto ¢ KacaTeJIbHOH TaKOH 2Ke yroJi, Kak U npsmas AB (puc. 4).

B §1 (n. 1) 661 BHsiICHEH (DU3WYECKHH CMBICA MPOWU3BOAHOH. Bbino
YCTaHOBJIEHO, uTO ecin S(f) — KOOpAMHATa NBHXKYLUEHCS MaTepuasibHOH
TOYKM B MOMEHT BpeMeHHW { OT MOMeHTa Hayajna aABuXKeHus u S(f) —
niddepenurpyemMas QyHKUUS, TO

S'(t) = o(1),

rie u(f) — CKOPOCTb [BHXKEHUsI B MOMEHT BpeMeHH f.




