22.01.21.

Tema:

OnpegeneHne Nnpons3BogHON. PrU3nyeckum
CMbICN npon3soaHou. [NpupalleHune
aprymeHTa v npupatleHune yHKUNN.
[TIpon3BogHas CTeNeHHON PYHKLMMN.

Yuauwuecs ormKkHbI 0C80UMb MEOPEMUYECKYHO
yacme, ripucrame o0meemakl Ha 80rPOCkI U peuweHue
3ada4y, codepxxawuecs 8 rpakmu4yeckou Yacmu.

Buaeo ans ycBoeHust matepuana:
https://iu.ru/video-lessons/7981a604-de36-40db-a5a
3-ab78e640f119

https://voutu.be/6N6c-sKRLEw




TeopeTnyeckas YaCTb:
npOHVITaTb U NMOHATD.
BbloeneHHoe XUPHbIM LLPUEPTOM — BblyYUTb.

IIponzBoauasn

Ha crasums MeTpo pacCTOsSsHHE OT TOPMO3HOH OTMET-
KH 0 OCTaHOBKM mepBoro sBaroHa pasuno 80 m. C kxa-
KON CKOPOCTBIO MOe3/l AOJIKEeH IOAOHTH K TOPMO3HOM
OTMEeTKe, eCJIM Jajiblle OH ABMIaeTCss paBHO3aMe/|/IeH-
HO ¢ yckopenuem 1,6 m/c¢*?

Ans pemreHuss 3ajay¥ HYXHO HAWTH CKOPOCTH JIBHU-
XKEHUSH Toe3Zla B MOMEHT IIPOXOXKJAEHUS TOPMO3HOM
OTMETKH, T. €. MZHOBEHHYIO CKOPOCMb B 3TOT MOMEHT
speMenn. TopmoadHONW NyTh BhIYMCAAETCHA OO GOpPMY-
Je §= a—;-, rge a — yckopesue, [ — BpeMsA TOPMO-
xeHmsAa. B panHOM cuayuae s =80, a = 1,6, moaromy
80 =0,8t%, orkyama t=10c. Ilo ¢dopmyne v =al
HAXOAHMM MrHOBEHHYI0 cKopocte v = 1,610 = 16,
T. e. V=16 M/c. <

OT MIHOBEHHONM CKOPOCTH 3aBHCHUT peIlleHne MHOTHX
NpaKTUYEeCKUX 3anad.

Hanmpumep, or cKOpPOCTH BXOXKAEHMS B BOAY CIOPT-
CMEeHAa, IPBIrailero ¢ BEIIIKH, 3aBUCHT raybUHA ero
LHOIPYIKeHHU.

ITpm HAXOXAEHWM MI'HOBEHHOM CKOPOCTH HMCIOJIL3VeT-
CA CpeJlHfAs CKOPOCTL ABHIKCHHS 34 MAJBIA IIPOMEMRKY-
TOK BpPEeMEeHH.



PacemorpuMm, kak céssambvlt mexcdy coboit cpedHAs u
MZHOBCHHAA CKOpOCMU OBUNECHUA.

IIyers MaTepmanbEas ToYyka M JABHIKeTCH BAOJbL
oc Os, rae O — NMOJOKEHHE MATEPHAJIBHON TOUYKH
B MoMeHT Bpemenu t = 0. Ecam B MOMEHT BpeMeHH ¢
KOOpP/AWHATA MAaTepHaJbHOW TOYKHM paBHaA 8§, rzge
s =3 (1), To bysrnuio § ({) HA3LIBAKT 3aKOHOM JIBH-
MeHUua Touxkm M.

ITpn HepaBHOMEPHOM ABHIKEHHUH MaTepHaIbLHAS TOUKA
3a paBHbIE N0 JUIMTENLHOCTH HIPOMEKYTKH BPEMEHU
MOJKeT COBEepluaTh NEepeMelleHUusi, Pa3Hble He TOJIbKO
0 BeJWYHHE, HO M IO HanpasaeEu. CpeaHas CKO-
POCTH JABUKEHUA MaTepHAJLHOM TOYKH 3a IPOMENxKY-

TOK BpemeHuM orT t no t + h onpegensierca (GopMyJIon
s(t+ h)—-5(t)
Vep = - A

Ecau paccMaTpuBaeMoe ABHIKEeHHe He ABJSeTCH PaBHO-
MepHBIM, TO U, IPH QUKCHPOBAHHOM ¢ OyaeT MeHATLCA
npu uauenemm h, n yem MensIe i, Tem ayqme v, Oy-
JeT XapakTepH30BaTh ABHIKEHHEe TOUYKH B MOMEHT (L.
Crxopocmvio mouxku 6 momenm t (M2HOBEHHOU CKOPO-
cmbi0 ) HA3LIBAIOT Npejesl, K KOTOPOMY CTPEMHUTCH Cpen-
HAA CKopocTh, Korpa A — 0, T.e. CKOpPOCTh U B MO-

. s(t+ h)-s5(2)
MEHT { OIpeJe/sieTCA PaBeHCTBOM U = hh_x.no . &
Takum oO6pasoM, CKOpPOCTH JBMIKEHHUS B MOMEHT
t — npexea OTHOIWIEHMHA MNpPUPAIIEHUSA KOOPAMHATHI
As =8 (t + h) - 8 (t) 3a npoMexxkyTOK BpeMeHH OT ¢
a0 t+ h K mpUpameHHIO BpeMeHH A, xoma h — O
ecJIH aTOT Ipejesl CyIecTBYerT. -




t+ h)—s(t
OrrOmenne A h) s (t) Ha3bIBAKT PA3HOCMHbLM
omuouwleHuem, a ero npeaen npu h — 0 naseiBapT
npouseodnoit pynrxyuw s (t) m obosnaqaior s’ (t) (uu-

TAaeTCA: «IC IITPHX OT TI»).

Boob6me, nyers hyaknus [ (x) oupegeseHa Ha HEKO-
TOPOM IPOMEXYTKe, X — TOYKa 3TOro NpoMexyTKa
u upcno h # 0 rTakoe, 4TO X + A TaKKe NpUHAa/Ie-

MHUT JAHHOMY npomeskyTky. Torga npeaea passHocT-

+ h) -
HOT'O OTHOIIEHMSA AL h) f(x) apu h — 0 (ecnn
aTOT Tpejie]l CYIIECTBYeT) HA3LIBACTCHA nNpou3eodnol
dynxyuu f(x) 6 mouxe x m oboznauaerca [’(x)

(unraerca: «9d mrTpux or uKce). Takum obpasom,

#7(x)= lim f(x+ h)-f(x). (1)
h—0 h
3anaua Haittu nmpomasopuyio dyakuun [ (x) = x°

p Cocrasum pasHOCTHOE OTHOIICHHE:
f(x+h)-f(x)_(x+h)P-x* 2xn+hn® _, .
h h
Ecaun h — 0, 1o 2x + h — 2x, noaromy
lim f(x+h)-T(x)
h-—-»0 h

= lim (2x+h)=2x.
h»0

Cuegosarennno, (x*) = 2x. <



3anaua Haiitu npoussoanyo ¢yaxnun f (x) = C, rage C — 3sa-
HaHHOE YHCJIO.

p [(x+M)-1(x) _c-cC

h h

HOILIEHHe pPAaBHO HyJAW npu jgwbom kA # 0, T.e. ero

3Ha4YeHHe He MeHserca npw h — 0, To npeaes aToro

OTHOIUEHHUA TaKKe paBeH HyJaw. Takum o6paszom, npo-

HM3BOAHAsA LIOCTOAHHOM paBHa HyJ0, T.e. (C) =0, <

= (. Tak xak pasHoCTHOE OT-

3anaua Ha#t™i npousBoAHYIO JHHEHHOH QYHKIHMK
f(x)=Fkx+b.
> [(x+h)-f(x) k(x+h)+b—(kx+b) pp _
h h K-

Tark Kax pasHOCTHOE OTHOLIEHHME PaBHO k npm Jwbom
h # 0, To 1 npegen aToro orHomenusa npu kA — 0 rak-
ke paseH k. Crepnosarensno, (kx + b)' = k. <
IIpumenssa dopmyay

(kx+b) =k,

Hanpumep, mnojaydaem
Bx+7)=38, ((2x+1)=-2, (bx)'=5H, (x)=1.

lIpousBoauan crenmenHOM (DyHKIMH

Boobme, cnpasepsuBa ¢opMysa NpPOM3BOAHON cTe-
NeHHOM QYyHKIMM Aas J1000ro ZeMCTBUTENLHOIO IO-
KasareJs:

(x?)' =pxP~L, (1)

N -

1y 2 3Y
Hanpuwmep, (x°)' = 5x1, (x"‘) = ?13- 2, (xz) = g %,
(xﬁ)'= V2 x2-1,



3anzaga Buraucauts f'(9), ecan f(x)=%.
X

l ’

' - ( -E) g l ’ - _l . ]
P f(x)=\x 2x s F(9) 29 =
[Tonsayscs popmynamu (x?) = px?~' u (kx + b)’ =k,
MOXXHO HaAWTH NPOM3BOJHBIE CTENEeHHOH M JIMHeH-
uoit Qymxuuit, manpumep (x°)’' = 7x% (8x - 1)'=3.
B Gonee cloMKHBIX cayyasx, HANPHMEp NPH HAXO0MX-
AeHUH Tpom3BoAHON (yHkmEE (3x — 1)7, MoxkHO BoC-
MOJIL30BATHCA caeaywllei Gopmynoii:

((kx + b)?)’ = pk (kx + b)? 1. (2)
ITo ¢opmyne (2) npu k=3, b=-1, p=T7 umeem
(8x - 1)7) = 21 (8x - 1)°,

eSS

3anaua Beraucaurs f'(-3), ecau f (x) =J4-Tx.
1

P Banumem gasHyi GyHxknuio tak: [ (x) =(-7x+4)§.
1

IIo dopmyne (2) maxogum f'(x)=—%(—7x+4)-£.

IIpu x = -3 noayuaem f'(-3)=-%-25—5=—0,7. <]



[MpakTnyeckas 4yacTb.

787
788

789
790

791

Haijitu npoussoanyio Gpyaxkuuu (787—792).

1) =% 2) x'; 3) x'; 4) x'8,
1) x7% 2) x79 3) x4 4) =7,
1 2 .2
1) z%; 2) x3; 8) x 7; 4) xV3,
1 1 1 3 1
1) = 2) == 8 Ym; GHV=2; B ==
) s ) = ) ) ) i

1) (4x - 3)% 2) (5x + 2)73; 8) (1-2x)%
4) (2 - 5x)"; 5) (2x)%; 6) (—5x)".

1) Y2x+7; 2) Y7 -3x; 3) V3x;

6)

1
‘ .
23

4) V5x.



