Письменное задание отправить для проверки на электронную почту Grishchenkoe@list.ru не позднее 04.04.2020.
[image: image1.jpg]3 WW%&W&’& ’/«ﬁ s /e L MM‘ Wéﬁog~

ga/p a7 (O E 7P o rrees 2 &/WW/Q)
N e Ctp po £ Cece Qo &£ f7 ;gg g,,zzx/&a»/‘ﬁ/

i

/?ﬂw. S:ﬁ’lf{ @%g'ﬁfczrmp/a«w@%/ z.lg"éo&zaz

égg% ik g@ /Z%W,‘%f feotl) 2oy € et &a@({
U~ 3 | |




                   [image: image2.jpg]Pl Cody Py oy 2 pierd O T
-s il BB
61/?1/9 29— 1£0

B Pl et prirre. Brr e pm e GOl 2ef 1O
Os Cpeee fr7 2 :

| ; *
7/ @OW S TE At S Dly Fogpre

£l e ¢ %WWéb&(





[image: image3.jpg]Uﬁwwwma ww/a,cmu& szieoa-\-
et d W”ﬁﬂ%"w" Qﬂ(y/»//ﬁ(/(wé[ 7(
M&“f%}@k f/aft/aﬁd/ ﬂk/w/zam“wd/




                 

  [image: image4.jpg]HYI0 acCUMOTOTY y = 1 Ipu X — —© u y = 7 Op; x — +0o Ye
; M
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6. Chopmynupyiire TeopeMy 00 apuMeTHYeCKux o
lIpenenamMmu QyHKuuii Ha 6GeCKOHEUHOCTH.,

?. Haueprure rpagpur kaxoi-mu6o bysRINM y = f(x), IS K.
TOPOM BBLINOJIHAETCA Cienyomee ycuoBue: a) lim f(x) = 2, f(1) me cy-

x—1

ecreyer; 6) lim f(x) = 3, f(-1) = 3; ) limlf(x) =0, 7(1y="2

nepaHHﬂX Haa

X —>=1
8. Chopmynupyiire OLpeje/ieHNe HEeNPePBIBHOCTU (DyHKIuy B
TOYKe. '

9. B KakoMm ciyuae GpyHKIMIO HAZLIBAIOT HeIIPePLIBHOM Ha yyc-
JIOBOM IIPOMEXKYTKE?

10. Chopmymnupyiite TeopeMy 00 apudMeTUIeCKUX ome
npenesamMu (QyHKIIUI B TOUKe.

11. Mana pynxnus y = f(x), x € X. Yro Takoe mpupamenue ap-
TYMEHTa; Kak OHO obo3Hauaerca? YTo Takoe mpupamienme byHKIHY;

KaK OHO obOo3Hauaercs?
12. IIpugymaiiTe AIA IPOUBBOIBLHO BbIODAaHHON BaMU (DyHKIUH

IIPUMED BBIYNCJIEHUSA NPHUPAIeHUA apryMeHTa U COOTBETCTBYIOIIEro
nIpupamesud QyHKIIUU.

panuax Hag

§ 27. OnpedeneHue npousBodHoOIi
1. 3a0a4u, npusodsaujue K NOHAMUIO NPOU3BOOHO

YacTo ObIBaeT Tak, 4TO, pellas 3ajgadyM, gajJeKue APYr OT Apyra
110 COJEPsKaHUI0, Mbl IPUXOAUM K OJHOH U TOM XXe MaTeMaTU4eCKOH
mopeaun. Cuia MaTreMaTUKU COCTOUT B TOM, YTO OHA pa3pabaTbIBaeT
cnoco0Obl OIIepUPOBAHUA TOU WUJIU MHOU MaTeMaTHUYEeCKOU MOlIeJIbI?,
KOTOPLIMU IIOTOM IOJIb3YIOTCA B Pas3JUMYHBIX 006jacTAX 3HAHUH.
Bber ymeetre paboTaTh CO MHOTUMH MaTeMaTHIeCKUMHI MOJEJSAMU —
ypaBHEHUAMHU, HEPABEHCTBAMMU, CI/‘I'CTeMaMI/I ypaBHEHUU U HepaB?HCTB
u ap. B aroM maparpade pedb IOWJeT O IPUHIMIIHAIBHO HOBOU pib £
pac mMaTematudeckoi mojgenu. CHauajla paccCMOTPUM JiBe paa.nntmblz
zamayy, GUs3UUYECKyIo U reOMeTPUIeCKYIo, np0101;ecc peleHus Ro(’)l‘;plvl;; :
KaK pas ¥ IPUBOJUT K BOSHMKHOBEHNIO HOBOU MaTeMaTUu4ecK

oesun.

% i 3a-
Badaua 1 (o cxopocmu dsuixcenus). 1lo mpsimon, Ha KOTOPO

BJIEHNE
maHBI HAYaJIo OTCUeTa, efINHUINA U3MEPEeHHIA (meTp) U Hanp:HmeHm;
IBUKETCS HEKOTOpoe TeJIOo (MaTepuajIbHASA TOYKA). 3aKoH 1

samgaH (popmy.noﬁ 8. = usld)s

rge ¢t — BpeMmd (B cexyHaax), s(t) —

176

uHorzga
cpenHe
yCJIOBH
YCJIOBH
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IIDAYEM [epeMelleHrne U3 ToYKu M B Touky P mpousomiio 3a At ce-

KyHA. HeTpyauo mHaiiTu CPEIHIOI0 CKODPOCTh U, ABUKEHUSA TeJsa 3a
IIPOMEXKYTOK BpeMeHH [t; t + At]:

As
Uep = A_t (M/C).

A 4uTO Takoe ckopocTh U(f) B MOMEHT BpeMeHU t (ee HA3BIBAIOT
HHOTAA M2HOB8EeHHOU cKopocmbio)? MOMKHO CKa3aTh TaK: 3TO IpeJes
cpeaHel CKOPOCTH ABUXKEHUSA 32 IPOMEXYTOK BPEMEH! [t; ¢t + At] opn
yCJIOBUHM, 4TO At BpIOMpaeTcs BCe MeHbIe U MEHbINe; TOTHEe: MpH

yCJI0BUH, 4TO At — 0. ITO 3HAYHUT, UTO 0it) = }tl_rpo Ui

IloxBOAA WTOT PelIeHUIo 3ala4n 1, mony4yaeM:

TOpYIO 3ajady ¥ NMPUCTYIUTH K
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IIpe:xae 4yeM copMyIUpOBaTH B

fe T
L A 0 (puc. 128). 1 neJo He B TOM, YTO OCh X H

Ky. Beab 0Cb y TOXKE umMeeT
O/(HAKO Yy Bac HE BO3-
# x mapaboJe. OO6BIYHO
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ITocTaBbTe BKCIEPUMEHT: BO3bMUTE IapaboJy y = x*, mpoBegute
cexkymyio OP, rge O — BepiuHa napa6oJisl, P — IIpou3BOJIbHAS TOYKA
napabosel. Bospmure Touxky P, moOamake K O, IIpoBenuTe BTOPYIO
cexymyo. Bospmure Touky P, eme Gamxxe kK O, IpoBeguTe TPEThIO
CEeKyIyM U T. A. Bl 0O0HapyKuTE, UTO IpeAebHBIM IIOJIOKEHUEM
AJIs OCTPOEHHBIX CEeKYIUX OyAeT OCb X — BTO M eCTh KacaTeJbHas

K nmapa6oJie B ee BepmuHe (ITO COOTBETCTBYET HAIIIMM WHTYUTHUBHBIM
IIPEICTaBIEHUAM).

3adaua 2 (0o kacamenvhoi epapury pynryuu). Jlag rpaduk
bysknuuy y = f(x). Ha "Hem BeIOpana Touxka M (a; f(a)), B aTO¥ TOUKE

k cuuccon a + Ax. Opgunara Touxu P
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3damMeuaHue. IIpusenennoe PellleHre HEeIIDUMEHUMO K CJIy4ar, KOr-
gfa KacaTeJbHasd rf'epnennnmynﬂpna ocu abcuucc (cM., Hanpumep, puc. 131).
PaBHEHHWE TAKOM NPAMOU HMMeeT BUJA X = a, o6 yrioBoM KoahhunuenTe

TFOBOPDHUTH B 3TOM CJIydae HEKOPPEKTHO, IIOCKOJbKY OH He CYIIeCTBYeT.

Hrak, 1Be pasnuuHble 3aJa4yy IPUBEJU K OLHON W TOH e MaTe-
MaTHUYECKOM MOJeJin — IpefeJy OTHOIIeHUA NPUpAIleHns GyHKIUN
K IIpUPAaIlleHNI0 apryMeHTa IIPU YCJIOBUM, YTO IIPUPAILIEHUe apryMeHTa
CTpEMHUTCA K HyJai0. MHorue 3azaum (U3UKU, XMUMUU, 3KOHOMUKHU
¥ T. . IPUBOAAT B IIPoOIlecce PelIeHus K TaKoi ke Mojenu. 3HAYUT,
3Ty MaTeMaTUYEeCKYI0 MOJeJb Hajlo CIenUuaIbHO U3YIUTh, T. €.:

a) nmaTh ee opMaJbHOE OIpeJiejleHre U IMPUCBOUTH el HOBBINA

TEePMUH;
6) BBeCcTH [Jid Hee 000O3HAYEHUE;
B) HCCJIEA0BaTh CBOMCTBA HOBOM MOJeJIN.

tUM MBI U 3aiMeMCA.

2. OnpedeneHue npou3sodHou

OnpedeneHue. [Iycts QyHKIUA Y = f(x) ompeneneHa B HEKO-
TOpPOM MHTEPBAJE, cojiepsKalieM BHYTpI/I6066ﬂ TOUKY Lo H:nif
Ax TaKoe, 4ToOBI HE BBIMTHU U3 9T
rVMEHTY IpupalieHne
:III)IT};pBaJIZ HaiipeM coOTBETCTBYIOIIEE npupamjene QyHKIIH

T-
Ke X, + Ax) U cocTaBUM O
oT TOUKH Xo K TOY
Ay (mpu 1mepexose

eHud IIpu
: ue AY  Fenm cymecTBYyeT mipejiel 9TOTO OTHOII p
e v - ax ponsno;moi’i (QyHKIHH

Ax — 0, TO yKaBaHHD!
y = f(x) B TOYKE Xo ¥

Nrak,
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A rmemepb MCTOJKYeM OIlpejesieHue
IPOUBBOLHOM C TOYKH 3PEHUS IPUOIMKeH-
Hpix paBeHCTB. llycts dynknusa y = f(x)
pMeeT IIPOU3BOJAHYIO B KOHKPETHOI Tou-
Ke X:

lim é_-li - f’(x)

Ax >0 Ax

IJTO 0O3HAUAET, UYTO OKO0JIO TOUKU X BBITIOJI-

HAeTCA NPUOJNIKEeHHOe PaBEHCTBO Ly
INX

0

Puc. 132

i f,(x)’ T. e- Ay = f’(x) B A X

CozepixaTebHBINA CMBICI IIOJIYUeHHOTO NPUOINKEHHOIO PaBEHCTBA
3aKJIIOUaeTCAd B CJleAYIOIeM: Npupalnesne QyHKIUU «IOYTH IIPO-
MOPIIMOHAJIBHO» MPUPAIIEHNIO0 apryMeHTa, NpudeM K03hPUuueHTOM
IPOMOPIMOHAJIBHOCTY ABJSAETCA 3HAUCHUE IIPOM3BOAHON B 3aJlaHHOU
Touke x. Hampumep, A4 GQYHKINA Y = x% crpaBeAJINBO NPUOIUIKEH-

HOe paBeHCTBO Ay = 2x - Ax.
Eciii BHIMATEIBHO IPOAHAIN3UPOBATh OIIPEJE/IEHIE IIPOU3BOAHOM,

T0 MBI OOHAPYYKUM, UTO B HEM 3aJI0YKEH aIropuTM €e HAXOXKICHUA.
ChopmyiupyeM ero.

AJITOPUTM HAXOMKIEHUSA IIPOM3BOTHON
GyHKIMHA Y = f(x)

BapuKcupoBaTh spaveHue X, HanTu f(x).

Ha }
x + Ax, HaUTH (x + .
Hairru npupamiesne hYyHKIUA: Ay = f(x + Ax) — (%)

Ay
CocTaBUTH OTHOIIEHHEe 7

Ay

BpraueanTh U Ay’

PemeHnHXE 3mech f(x)=C Bo
qTpou3BOAHON: g :
'U'eHI;H ,T_[pﬂ (pmccnpOBaHHoro gaaueHnd X nC
J -t
) Ax mmeem: f(X T AX) !
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[Ipumep 2. HaiiT npou3BOAHYIO GyHKIMHA Y = -

— =. Bocmoap3yeMcs aJT'OPATMOM Ha-
Pemenue. 3pech f(x) = —

XOMKJIeHHUS IIPOU3BOHOM.
1) Ina GpUKCHPOBAHHOI'O 3HAUYEHHUSA X (padyMmeeTcsd, MBI II0JIaraem,

1
uro x # 0) nmeem: f(x) = -
‘ : A 2 1
2) B rouxe x + Ax umeem: f(x + Ax) = ———

(npu aTOM mpenmo-

jaraem, 4To X M X + Ax — 4YucJia OJHOrO 3HaKa, 4YTOOBI B IIPDOMEKYTKe
MeXAy X U X + Ax He okasaJyach Touka 0).

3) Ay = f(x + Ax) — f(x) = e I T e s Ar) ol

4) ﬂ/' = ;Ax__ - =i
Ax  x(x + Ax)Ax x(x + Ax)’

. Ay -1 1
B = = Tim 1
) Ax?o Ax Alxu_l,lo x(x + Ax) x2°
Omeem: (l) = —i,
X x2

HOCTb U IuddepeHnupyemocTs o
YHKITUK
ITycts dyakuus Yy = R, S TR
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gax». [IpuBenem bosee crporoe pac-
cysxpenne. Ecmm dynxmus y = f(x)
auddepeHIIPYyeMa B TOUKe X, TO BbI-
[OTHAETCS NPUOIMIKEHHOe DaBeHCTRO
Ay = f'(x)Ax. Ecnu B aTom paBencrae
Ax yCTPEMUTD K HYJIIO, TO U Ay Gyner
CTPEMHUTHCA K HYJIO, a 3TO U ecTb
yCcJIOBU€ HEIIPEPBIBHOCTU (QYHKIUU
B TOuKe (CM. MyHKT 3 B § 26).

HUrak, ecau pyHKuus duggepen-
yupyema 6 moukKe X, mo OHG U He-
npepvléHa 8 amou mouke.

O6paTHOe yTBep)KAeHUe HeBepHo. Hampumep: pyHKmusa y = |x|
HeIIpepbIBHA Be3Jle, B 4YaCTHOCTU B Touke x = 0 (puc. 133), HO Kaca-
reJbHAadA K rpadpuky GyHKnuu B «TouKe cThika» (0; 0) He cymecTBy-
er. Ecix B HEKOTOPOH TOUuKe K rpapuky GyHKIUU HeJIb3s IPOBECTU
KacaTeJbHYIO, TO B 3TOM TOYKe He CYIIeCTBYeT IPOU3BOAHA.

Eme oxgus npumep. Ha pucynke 134 usobpaken rpadux DyHK-

PUE. 133

ouu y = 3/; . 9ra (PpyHKIUA HeIIpephIBHA Ha BCel UMCJI0BOM MpPAMOM,
B Tom uucse B Touke x = 0. M KacarelpHasa K rpapury QYHKIUU
cylIecTByeT B JO00U TOUKEe, B TOM HYHCJIE B rouke x = 0. Ho B aTOM
TOUKe KacaTeJbHas COBIajaeT C OChbio Y, T. €. IepHeHAUKYJIAPHA OCH
abcrucc, ee ypaBHeHNe UMeEeT pun x = 0. YraoBoro Kod(ppumueHTa y

TaKO# IpAMOIl HET, 3HAYUT, HE cymectsyet 1 ['(0).
NTax, Mbl IO3HAKOMUJINCH C HOBBIM cpoiicTBOM (PyHKIUK — AuP-

hepeHIPYyEMOCTBIO. A Kak o rpa@uxy (GQYHKIUU MOXXHO CAeJIaThb

BBIBOJ O €e p;mbd)epeﬁunpyemoc'rn? '
Orger (paKTHUeCKH IOy 1eH ppime. Ecy B HEKOTOPOU TOUKE K IPar

buky QPyHKIHUUA MO HO MPOBeCTH KacaTeJIbHYIO, HE HepIeHIuKYIAP-
7O B 9TOU TOYKE (PyHKIUA nuddepeHIIpyeMa. Ecan

afg K rpad@ukry (pyHKIAYU HE cyIiiecTByer
, TOB 9TOH TOUKe (PYHKIHAA
1300pasKkeHHOMY

T

4
puc. 13 s




