[image: image1.jpg]Teopema 5. IIpoussonuan GyRsuuu y = f(kx + m) BHIYHCAASTCS
mo dhopmyre

(f(kx + m)Y = kf' (kx + m).

IIpumep 7. Hatitu sHavenwe nponssomHol dysKmuy ¥ = f(x), rae
f(x) = {7 - 2,16x, B Touke x = 1.

Pemenwue. CHauaja HafjileM IDPOM3BOAHYIO B NMPOH3BOJBHON

’

1
Touke x. MaBecrHO, UTO (\/;) = m IIo aroit opmyrie maiizem

HHTEPECYIONYIO HAC HPOM3BOSHYIO, HO DK DTOM YUTeM ABa 06CTOR-
TeJXBCTBAL

1) nox sHAKOM KOpHA HanwmimeMm He x, a 7 — 2,16x;
2) yrasKeM RONOJHWTEIBHEIH MHOMKTeNb, paBHEd (—2,16) —
210 Koahdunuent npu x. Taxum ob6pasom,

. 1
(\/7 - 2,16x) =-2,16 . m

Yro6er BErmcauTh (1), B HOSyUeHHOe BRIDAXKEHHE O0LCTABUM
x=1:

Foan 1 1 2,16 27

1)=-2,16 - — e = : =222 o 20
7L 2J7 - 2,16 2,10 24,84 4,4 55°
Omeem: /(1) = "%’

Bomnpocs qusi caMonposepeu

1. Yemy papHa IpoH3BoAHAA GYHKINM: a) y= Jx ; 6) y = sin x;
B) ¥ = cos x?
2. O6nacEnTe, MOUEMY KACATeIbHAA K IPabuKy OYHKIAR y=sinx

B TOUKe ¥ = 0 cOCTaBIAET C HONOMKUTCNBHBIM HanpaBJaeHUEM OCH .

abenuce yroa 45°.
3. O6bacHuTE, NOYEMY KacaTenbHAs K rpaduKy GyHKIMY y = Cos X

7
B TOYKe X — 3 COCTaBJACT C HNOJOMXUTENbHBIM HANPABICHMEM OCH

abemmee yroar 185°.

4. ChopmyaupyiiTe NPaBAAO BLIMHUCICHUS IPOHIBOLHON CYyMMEL
ABYX DYHKRIWH.

5. ChopmynupyiiTe IPABHIO BEIMUCHEHUS OPOMBBOAHON IPOVE-
BefleHUA ABYX QyHKUmMA.

6. CropmymupyiiTe IPaBUIO BEIUUCTEHIA HPOUSBOLHON TaCTHOTO
ABYX (byHKIWA.
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7. Haiimure nmpomssopayio byaxnum: a) y = x% 6) y = 225,

8. C nomorsio npasuna AudhepeEIIPOBAHAS YaCTHOTO JOKAMKA-
, 4
Te, 9TO (é) =-2x3, a (;15) = —3x~%, IlogMeTmny Ny BEI KaKyIO-TO
saroxoMepHOCTH? Kak Bl fymaeTe, uemMy paBHa IPON3BOAHAR HYHKIHN
y = ;1;? Yemy parHa poUsBoAHAs QYHKOUK Y = x ", rle n € N?

9. Yemy pasua npousBogHas byHrimn: a) y = tg x; 6) y = ctg x;
B)y=2tg x - 3 ctg x?

10. Yemy pasHa IpOUsBOAHAS (PYHKIMM: a) ¥ = sin 2x; 6) Y = €Os %,

B)y =tg (-8x); 1) y = Vbx - 1; 1) y=\/7—-%: e)y=(2x + 3)"?

§ 29. YpasHeHue KacamenbHoll K 2paguky (yHKyuu

B § 27 roeopunocs 0 ToM, 4To ecau Touka M(a; f(a)) npuHAATEHNET
rpabury GYyHKINHA ¥ = f(x) u ecau B pTOH TouKe K rpadury GyHEKOUR
MOKHO TPOBECTH KAcaTeJbHYI0, He IepIenuKyIIpHYyIo ocu abeuuce,
TO yIyIOROH KoabbumuenT xacarenbHo#l pased f'(a). Mbl aTHM yixe
HeCKOJBKO pa3 mosiks3osanwcsk, Hanpumep, B § 27 6510 yecTaBOBIeHO,
uro rpabux GyHKumuA y = sinx (cuHycompa) B Hauaje KOODAMHAT
ofpasyer ¢ ocblo aGemuce yroa 45° (TouHee, KacarenpHas X Tpapury
B HAYAJE KOOPLHUHAT COCTABIAAET C IIOJOMKUTEILHEIM HAIIDaBJIeHAEM
ocr x yrox 45°), a & mpumepe 5 § 27 Gy HANAEHEl TOUKY Ha TpaduRe
sananHoll GYHKIKHU, B KOTOPHX KacaTeAbHAS HapajiedbHa ocu abe-
nuce. B nmpumepe 2 § 28 GoL10 cocTaBIEHO YpaBHEHHE KACATENHLHOR
K rpaduxy GyHKmuy y = x? B Touke x = 1 (rouHee, B Touxre (1; 1),
HO YAIe YKASHIBAIOT TONBKO 3HAYEHNe abCHUMCChl, ITIoJaras, YTO eCIn
gHAUeHME a0CIUCCHl HBBECTHO, T0 3HAUEHNe OPAUHATEI MOXKHO HAUTH
u3 ypaHenuda y = f(x)). B aToM naparpace mMbi BRIpaboTaeM aJropuT™M
COCTABJEHM YPABHEHUA KacarTeibHol K rpadury mobol GyEKmuA.

Tlycrn mamsl Gyrrnua y = f(x) u rouxa M(a; f(a)) ma rpadwire
9TOB DYHKINE; TYCThL M3BECTHO, 4To cymnectsyer f'(a). CocraBum
ypaBHeHNKe KacaTelbHol K rpadury safaHHOR GYyHKUMY B 3aTaHHOHN
Touke. JTO ypapHeHHWe, KaK ypaBHeHme 1i000i1 mpamoi, He mapai-
JIeIbHOM OCH OPAUHAT, UMEeT BUJ Y = BX + m, I09TOMY 3a/1a¥a COCTORT
B HaXOXKJeHWH 3HAYCHUH KoadduuuesTos k u m.

C yriaoseiM KosdunuenTom k IpobieM HeT: USBECTHO, UTO kb =
= f’(a). [i15 BLIYMCCHUA BHAYCHUSA /1 BOCHOJIB3YEMCsH TeM, UTO HCKO-
Mas IpAMAas IPOXOAUT uepes Toury M(a; f(a)). dTo sHaaumT, UTO €cau
MOACTABATE KOOPAMHATE! TOUKHM M B ypaBHeHMe NPAMOH, IOXYUHM
BepHOe paBeHCTBO: f(a) = ka + m, T. e. m = f(a) ~ ka.
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[image: image2.jpg]OcTanock HONCTABMTE HafileHALIC SHATCHHA Vzcosq@nn;ueﬁms kEn
m B ypaBHeHEWe NPAMOI:
y=kx+ m;
y = kx + (f(a) - ka);
y=1@)+ k(x ~ a);

=f(@) + f(a)(x - a). 1)

Hamu monyueno ypasuenue xacamenvholl x zpapury ynryuu
Yy = f(x) 6 moure x = a.

Hanpuwmep, ecom f(x) = x% u x = 1 (r. e.a=1), 10 f(a) = f(1)=1%=
f'(x) = 2x, snaynr, f(a) = f(1) =

Ilopcrarus B ypasuenwe (1) HaI/II[eHHHe sHawerug a =1, f(a)=1,
f(a) = 2, momyunm: y =1+ 2(x — 1), 1. e. y =22 — 1. :

CpaBHEM 3TOT PeayiBLTAT C TeM, ¥TO GHUI MOMyUeH B mpEMepe 2
§ 28. EcTectBeHHO, TOIYYMIOCH TO Ke CAMOe,

CocragmM ypaBHeHWe KACATEIBHOMN X rpadury GyHrRmumM y = tgx
B Havaie Roopmma'r; 3zeck f(x) = tg x. Mmeem: a =0, f(0) =1g0 =0,

fx)= cos2 x

HEle 3Ha4eHus a =0, f(a) =.0, f(a) = 1, monyunm: y = x.
Hmenno moaToMy Mbi v IpOBeNM TaHreHCOUAY B § 14 (cM. pue. 94)
Tepes HAdalo KOOPAMHAT Ioj yriaoM 45° k ocu abemuce.
Pemas TH ZOCTATOYHO MPOCTHIE IPUMEPH, Ml (DAKTHIECKH
T0AH30BAMMCE ONPE/e/ICHHBIM aJITOPUTMOM, KOTODEIH 3a/I0/KeH B (hop-
uyJe (1). CaenaeM aTOT aJTODHTM SARHBIM.

» 3uaunt, f(0) = 1. IloacTasus B ypasmenue (1) Haiiger-

AJXTOPHTM COCTaBICHHS YPABHEHHS KACATEALHON
k rpadnky dyHrunn y = f(x)
1. OGosmauuTs aGCIUCCY TOUKY KacaHus GYKBOR a.
2. Brruncnwts f(a). !
8. Haiitu f'(x) u Beramcauts f(a).
4. Ioncrapurs HajfifeHHtIe yuCcaa a, f(a), f/(a) B hopmyry (1).

IIpumep '1, Cocrasuth ypa.BHeHﬁe KacaTeNbHOHN K rpadury GyHK:
UK Y = % B TOUKe X = 1.

PemeHne: BocmolbayeMes aTOPHTMOM, VURTHIBAS, 9TO B LaH-
HOM upumepe f(x) 2.1

1)a=1.

2} fla=f1)=1
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, 1 Y,
A =~
=1
fl@)=f1)y= -5 =-1. V=%
)
4) Ho,uc'raBHM "aliieHABIE YWCIA I
a=1, f(a)=1, f(a) = —1 B dopmyury (1). 5
) -
Homyunm: IS X
y=l-(x-1), . e.y=2-x. 2
Ha pucyaxre 139 nsobpaskeHa rumep- HEA
i
Gona y = %, mocTpoeHa IpAMaa y =2 — x. ]S
Yepresx HITIOCTPUPYET NPUBEJeHHEIS Puc. 139

. BRIKJIAAKY: IpAMad [ = 2 — x xacaerca

ranep6osst B Touxe (1; 1).
Omsem: y =2 — x,

3
TIpamep 2. K rpaduxy QyarOun j = % TPOBECTH KACATEABHYIO

TaK, uToObI 0HA GBHLIA DApaJlIeabHEA OPAMOM Y = 4% — 5.

Pemerue. YrounuM GopMyIupoBRY 3ajaun. TpefoBanne «mpo-
BECTH KACATEIbHYIO» 0OLITHO 03HATIAET <COCTABUTH YPABHEHNE KACATEIE-
HOM». DTO JOTHUHO, BeAb €CIU COCTABIEHO ypaBHeHNEe KacaTeabHOMH,
TO HE ZOJIKHO OBITH 3aTPyAHEHUI ¢ LIOCTPOGHHEM Ha ROOpI(KHaTHOPI
IJIOCKOCTH MPAMOH IO €€ yPaBHEHHUIO.

BocmmLayemcsi aNTOPUTMOM COCTaBJICHUS ypaBHean KacaTesb-

HOH, y‘IHTLIBaﬂ, uro B fagaoM npumepe f(x) = 5. Ho, B omamane ot

NPeLAYINEro TpUMepa, 3fech MOKA UMeeTCA HeACHOCTh: He YKa3aHa,
#BHO abcuucca TOYKN KacaHusd.

Haumem paccyazgars Tax. MckoMas KacaTeasHad JOJIKHA GBITE
napajiersEa OpaMoit y = 4x — 5. JlBe mpaMble mapanienbHLL TOTAA
¥ TOJNBKO TOIKA, KOILa PaBHBI MX YIJIOBBIE KodddurnmenTr. 3gavuur,
yriaoBoit Koa(hMUIMEeRT KacaTeNbHON NOMKEH ObITh PaBeH YrIOBOMY
roshunuenty zagaEzo npamoii: k.. = 4. Ho k., = f(a). Takum
o6paszoM, sHAYeHNe ¢ MBI MOXKeM Halitu w3 ypaeHenua f(a) = 4

,
St 1

Nmeem: f(x) = (?) =5 - 3x2=2x% f(a)=ad’
W3 ypasuerusd f(a) =4, T. e. a? = 4, naxogum: a; = 2, az =-2.
3HaunT, UMEIOTCS ABe KacareibHble, YAOBIETBOPAIOIINE YCIOBHIO
3ajaum: OfiHA B TOUKe ¢ abcmuccoil 2, npyras B Touke ¢ abemuccoli ~2.

Tenepb MOMXHO AeHCTBOBATH IO AJTOPUTMY.
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[image: image3.jpg]1)a, =2, a=-2.
: _Z_8 NG
2) fla)) = 3 -3 flas) = 3~ "3
8) fay) = f(az) = 4.
4) Tloncrasus snavenns a, = 2, fla;) = %’ f'(ay) = 4 3 dopmyay (1),
IOXYIAM: Y = % +4(x—-2), T.e. y=4x — %
TlogCTaBHB BHATCHAS a5 = —2, f(as) = ~§, f'(as) = 4 B opmyay (1),

HONy4InM: Y = —-% +4(x+2), T.e.y=4x + %

Omeem: y = 4x — %; y=4x+ %

B § 27 mu1 orMeTnnm, 4T0 Ass GyHKOuHU ¥ = f(x), mMesomei mpo-
H3BOXHYIO B GUKCUDPOBAHHOH TOUYKE X, CHPABCAIHEO HPHOIMKEHHOS
P2BEHCTBO .

Ay = flx)Ax,
wiau, nogpobsuee,

f(x + Ax) — f(x) = f(x)Ax.

s ypoberea panbHERINUX paccy:xAeHuUN usMeHNM 0603HAYEHU:
EMecTo X:6yzeM mnucarh @, BMecTo X +-Ax GyzeMm mucars X I, COOT-
BEeTCTBEHHO, BMecTo Ax 6yfiem nucarh x —a@. Toryia HallCakHHOE BEIITE
npubNreHHOe PABEHCTBO IIPUMET BHJ

fx) = f(@) = f(a)(x - a),

nana

f®)=f(a) +f(a)(x —a): 2)

A reneps pacemorpum pucysox 140. K rpaduxy byuxmun y = f(x)

OpoRefleHa KacaTenbHas B Touxe M(a; f(a)). OTMeueHa TOUKA X HA OCH

abemuce 6au3Ko or a. flcHo, aro f(x) — opamaaTa rpadmia PyERIHE
B yKasan#Hoi Toure x¥. A yro raroe f(a) + f(a)(x'— a)? 9o opauEara
KacaTeXbHOMH, COOTBETCTBYIOIIAA TOH 3Ke TouKe X — cM. dopmyy (1).
B ueM xé cMbICT TpUGAMKEHHOTO pagercTea (2)? B ToM, UTO B Kave-
CcTBe HpUOIMIEEEHOr0 3HAYCHKA PySKOHNN B ToIKe X OepyT 3HaIeHHE
OPAMHATH KACATENBHO’ B TOH e TOYKe.

IIpumep 3. Hafitu npubiuixeHHEO0e 3HaYEHHE YHUCIOBOIO BhIDA-
xeHua 1,027, : ) .

Pemurenue. Peus ujer o HaxosAenny sHavenus Qyaxnyy y = x7
B Touke x = 1,02. Bocuonbpayemcs dopmynoii (2), yuursisag, aT0 B
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7, T
y=f(x1/
L~
@ FT==14

s : g

) ':f(a)+f(a)(x a)
[ a x|

|

Puc. 140

samEOM mpuMepe f(x) = x7, a =1, f(a)=f(1)=1; x = 1,02, f(x) = Tx5,
u, crepoBaTenbHo, f(a) = f(1)=7-1°=7,
B mrore momyuaem:
1,027=1+ 70,02, 7. e.1,027= 1,14,
Ecoim MBI BOCIIONE3YEMCH KATBKYIATOPOM, TO HONYIHM::
1,027=1,148685667.... .
Kax punuTe, TOTHOCTD NPUGIMKEHYs BIOTHE IpHEMEEMa.

Omeem: 1,027 = 1,14.

Bompocs: s caMOIPOBEPEH

* 1. BanumuTe ypaBHEeEwWe KacaTeIbHOH K I'paduKy QyHExnuy y = 1(x),
x € X, Brouke a € X. CocraspTe ypaBHeHNe KacaTelbHOH K rpaduxy

n
QYHKROUE § = COS X B TOUKE X = 5

2. K rpatuxy dyaroau y = 3x° — x* + x + 1 mpoBexena kaca-
TeabHAA B TouKe ¥ = 1. KaKuM IpAMEIM, IeDeUMCIeHHEBIM HIKE,
oHa mapajaensEa: Yy =8x - 8, y=6x—2,y=7—-8x,y=1- 6x,
y=5+8x,y=6x+1?

3. O0BacHUTE, TOUEeMY B AOCTATOYHO MAaNoOH OKPECTHOCTH TOUKH
X = @ cUpaBeAIHBO MpUOMIKEeHHOe PaBeHcTBo f(x) = f(a) + f(a)(x — a),
eciiu y = f(x) — AuddepeHnEpyeMasa B TOYKe X = 4 PYHKIOUS.

§ 30. NMpumMeHeHue Npou3BoOHON s uccnedosanus
(hYHKUUiI HA MOHOMOHHOCMb U 3KCMpPeMyMbl

1. Viccnedosanue yHruul Ha MOHOMOHHOCMb

Ha pucynxe 141 npejcrasaes rpaduk HeKoTopoil sospacTarommett
nuddepernupyemoit dysrnmun y.= f(x). IIpoBexnem. KacarelbHEIE
K TpahuKy B TOUKAX X = X; U X = Xz HT0 06INero y mocTpoeHHEIX
mpameix? OBmiee To, uTo 06€ OHM COCTABIAIOT C OCHI X OCTDHIA
YroJI, a 3HAYHUT, ¥ 06EHX NPAMHX HOJORUTEILHEIH yriaosol Kosd-
dumment. Ho yriiosol xoshbHileAT KacaTenbH0l paBeH SsHATEHUIO
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