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BasoBele onpenereHust IITKOJIKOBO

1 bazsoBble onpeesieHusd

Hamomuamm HEKOTOpBIE OmpeaeeHust, HeOOXOUMbIE JIsT JTAHHONW TeMbI.

1.1 Yro ke Takoe byHKIUsI?

BosbMmewm zBe HemsBecTHbIE: © 1 Y. DYHKIMUA — 3TO HEKOTOPas 3aBUCUMOCTD Yy = (&) nepeMeHHO y OT IepeMEeHHOi
T, IPA KOTOPOH KaKJIOMY 3HAYEHHUIO T COOTBETCTBYET He DOJiee OHOrO 3HAYCHUS Y.

Vike m3BecTHbIC BaM DYHKIMM: y = o3 y = x2; y = sina; y = /2; y = Inz n 7.1

[TepemenHast x Tora Ha3bIBAETCS HE3ABUCUMOM IIEPEMEHHOM, Il apryMeHTOM (DYHKIIUN.

[Tepemennast y Ha3bIBAETCSI 3AaBUCUMON MEPEeMeHHO, i 3HaYeHueM OyHKIUN.

Yacro dbynknnm o6oszuavaor Gyksamu f, g, h u T.n. Hampumep, y = f(x) — dynkmus, tne f(z) = tg(z + 2).

1.2 Yro Ttakoe rpaduk byHKImu?

Kaxnast yHKIims umeer cBoit rpacduk. B mkoyibHON mporpaMMe rpadukn n300parkKaioT B MPSIMOYTOJIBHOM JeKap-

TOBOII cucTeMe KOOpauHAaT, COCTOHIHefI U3 ABYX B3aNMHO MEPNEHAUKYIAPHBIX ITPAMBIX, UMCIONINX HallpaBJICHUE:

41

-5

lopuzoHTaIBbHYIO OCh, OCh X, HA3bIBAIOT OCBIO abciice u oboznadaT Ox.
Beprukasibayo ocb, OCh Y, HA3BIBAIOT OChIO OpAWHAT u obo3HadarT OYy.

Bor rpaduky yrke H3yqeHHLIX BaMu (DyHKIIHH, HATPHAMED, Y1 = T2, Yo = /T, y3 = Sinx :

Y2 = VT

\
7 N ) 1 ’ 3\7 ' e ’
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Bazosele onpenerenust IITKOJIKOBO

1.3 Bogpacrarimnue n yobiBarolue (pyHKIIAA

Dynknust Ha TpoMexyTKe (a,b) sBJIsIeTCsl BO3PACTAONIEH, eCJii IPU YBEJWYEHNN & U3 9TOro npoMexyrtka f(z)
TaKXKe yBEJIUINBACTCH.

Dyukiys Ha TPOMEXKyTKe (a,b) sBiigercs yObIBaoIIeil, eciid IPU yBEJUUYEHUN T U3 ITOrO IpoMexxyTka f(z) Ha-
060pPOT YMEHDBITAETCS.

Paccmorpum rpaduk Hekoropoit dyHKIUN:

\

Hanpuwmep, na npomexyrke (0, 8; 1) dbyukius Bo3pacraer (3eeHblil Kycok rpaduka), a Ha npomexkyTke (4; 5) dyukims
ybbiBaeT (cuHuii Kycok rpaduka).
Ecan Ha HEKOTOpPOM IpPOME:KyTKe (DYHKIMs TOJLKO BO3pacTaeT WJIM TOJLKO yObIBaeT, TO TOBOPAT, 49TO (DYHKIUA

MOHOTOHHA Ha 3TOM IIPOMEZKYTKe.

1.4 Kak no rpaduky onpeaenanTb, rae MPYHKIUs IOJIOXKUTEJIbHA/OTpULiaTeIbHA T

Yactb rpaduka, HAXOIAIIALACH BbIIIE OCU abCIUCC, COOTBETCTBYET MOJIOXKUTEIbHBIM 3HadYeHUusIM (DyHKIuu (oTMede-
HO KPACHBIM IIBETOM); UaCTh rpaduka, HAXOIAMASICS HUXKE OCH abCIUCC, COOTBETCTBYET OTPHUIATENHHBIM 3HAUEHUSIM

dbyrKIIU (OTMEUEHO TOTYOBIM IIBETOM):

| \

\V,

D710 3HAYUT, UTO €CJIM B3ATh JIIOOYIO0 TOUKY Ha KPacHOi dacTu rpaduka, 1 oHa OyJeT UMeTh KOOPAMHATEL (I;Y), TO
koopauHara y > 0 (uHaue rosopsi, f(x) > 0). Hanpumep, npu 2 = 3 3nauenune f(3) =1 > 0.

A Bor qyuist mr060it Touku Ha rosry6oii yactu rpaduka y < 0. Hanpuwmep, npu 2 = 5 3nagenune f(5) ~ —0,3 < 0.

(Koopduramos 0661410 He SUHUCAAIOMEA NPUOAUSUMEADHO, CEUHac IMO ObA0 COEAaHO AUWD 04 MO20, 4MO0bL

HA2AAONO NOKA3AMD 6aM, 4MO NPU T = 5 3HaueHue PYHKUUU OMPUYAMEALHOE. )

Onpenenenne Touku, B KoTopbix rpaduk dbyukiuu y = f(x) mepecekaer och abCIUCC, HABBIBAIOTCA HYJISIMUI
dysakuuu (To ecTb 310 3HAUEHUs IepeMeHHoil ¢ ). Takxke Hyan DYHKIME MOXKHO HaiiTh, pemus ypasuenue f(z) = 0.

Ha npenpiymiem pucyHke HyJIn (QyHKIIUT — 3TO Y€PHBbIE TOYKH.
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2 AmnammnTtndeckuii CMbICJI TPOU3BO/IHOM

2.1 Omnpeaesienust 1 CBOCTBa

IMpoussonnas Gyukuuu f(r) — 310 TOXKE HeKOTOpast GyHKIUs, obo3HadaeMasa Kak f’(x), KoTopas OnpeIeIeHHbIM
obpazom xapakrepusyer dbyukimio f(x). Kak nmenno npoussoHas xapakrepusyeT (DyHKIUIO U KaK €€ HAXOIUTh, Mbl
pasbepem masibIIe.

Ecau e3amw arboe xg us obaacmu, na xKomopol onpedesena dynruua f(x), u nodemasums e npoussodnyro f'(x),

MO MbL NOAYUUM HEKOMopoe Konkpemnoe wucao f'(xo), pasroe snauenuto npoussodtol 6 mouke x.

Creflyer Tak:ke cKazaTh, 9TO He y JoOoW (DYHKIUMM €CTh MPOU3BOJHAs, U HE B JIIOOOH TOYKe T( MPOU3BOIHAS

cymecTByeT. /laBaiiTe mocMOTpuM Ha 9TH TpU I'paduka.

\ |
\

[TepBast dpyHKIUsT HE MMeeT TPOU3BOAHYIO B Touke x = (, TaK Kak B 9TOH TOUYKe ee IpadUK He <«IVIAJIKUI», a
«OCTpHIiiy. Takue TOUYKM HA3BIBAIOTCS TOYKAMH U3JI0Ma IpadUKa.

Touka x = 0,5 He BXOAUT B 00/IACTD ONpEIEICHIS BTOPOi (DyHKITNH, TO9TOMY B Hell (DYHKIINS HE UMEET ITPOU3BOJI-
HYIO.

Tperbst GyHKIWS He UMeeT TPOU3BOJHYIO B TOUKe £ = —1,5, Tak KakK 9Ta TOYKA — IPAHUIHAS TOUYKA 00JIACTH, HA
KOTOpOil (DyHKIMs olpejiesieHa. Takne TOYKM MOXKHO HA3BaTh «KOHIIAMU» TIpaduKa (PYHKIIAN.

Bo Bcex ocraabHBIX TOUKaX, B KOTOPBIX OMPEIE/ICHbBI TaHHbIE (DYHKIIHU, CYIIECTBYIOT TPOU3BOIHBIE ITUX (DYHKITHIA.

Taxum ob6pazom, ecsin rpaduk DYHKINA HE UMEET TAKAX TOYEK, PO KOTOPBIE MBI CKA3aJId BaAM BBIIIE, TO (DYHKITHS
UMeeT TPOM3BOMHYIO B JiI0O0H Touke. PyHKINH, MMEIONNE TPOU3BOIHYIO, HAa3BIBAIOTCHA AU PepeHITnpyeMbIMA.
Jlajiee MBI OyJeM pacCMaTpUBATH TOJIBKO (PYHKIIUU, UMEIOIINE «XOPOIIne» rpauKku.

Y10 MBI MOXKeM NOHATHL 0 dyHKuuu f(r), 3Hasi ee NTPONU3BOAHYIO WJIM 3HASA, KAK BBINISIAUT rpaduk

ee mMpou3BOaHOm

1) Ecau npousBognas f/(x) dyukuun f(x) nonoxkuresbHa Ha ipoMexyTke (a;b), To dyukmus f(x)

HA 9TOM HPOMEXKYTKe Oy/IeT Bo3pacTaTh.

2) Ecun npousBognas f’(x) dyukmun f(x) orpunarensHa Ha npomexyrtke (a;b), To dyukus f(x)

Ha 3TOM IIPpOMeE>KYyTKe 6y;(eT y6])IBaT]).

JLjis1 OCTAJIbHBIX CBOMCTB HAM MOHAJIO0UTCS BBECTH €€ HECKOJILKO OIPEIEICHUA.

Touka x( Ha3bBaeTCd TOYKOM 3KcTpemyma byukimu f(x), ecjiu B HEKOTOPOi €€ OKPEeCTHOCTH, KOTOpas He
BKJIIOYAET B cebsl caMy TOYKY Z(, BBIIOJHsETCS 100 HepaBeHCTBO f(xg) > f(z) (rorma Touka Ha3BIBAETCS TOYKOM
Makcumyma), nubo f(zg) < f(z) (Torma Touka Ha3BHIBAETCSI TOYKOM MUHUMYMA).

PaccMmoTpuM yeji0Bus, IIPU KOTOPBIX TOYKA, SBJISETCA TOYKOH 3KcTpeMyMa. Feau B Touke Lo QyHKIUA MEHACTCS C
BO3paCTAIONEHl Ha yOLIBAIONILYO NI HAOOOPOT, TO TOUKA, T ABJIAETCS TOYKON SKCTpeMyMa. IIpraeM TOYKH, B KOTOPBIX
dbyHKIUs MeHsieT CBOIT XapakTep MOHOTOHHOCTH C BO3PACTAHUSI HA YObIBAHUE, SIBJIAIOTCS TOYKAMEA MAKCUMYMa (Limaz ),

a TOYKHU, B KOTOPBIX — C yOBIBAHWs Ha BO3PACTAHUE, SIBJISIFOTCS TOIKAMHU MUHAMYMA (Zymin ).
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Ha ueprexe nokazano, kak Ha rpacduke (pyHKumun f(x) BLIVIAIAT 9TU TOUKH:

y=f(x)

T, 3 — TOYKHU MUHUMYMa

T9, T4 — TOYKH MAKCUMYyMa

Teneps nasaiite mogymaem. Eciin B Touke MakcuMyMa (DYHKIUST MEHSIETCsI ¢ BO3PACTAOINIEN HA YOBIBAIOIILYIO, TO,

yUUTBIBas CBOWCTBA 1) U 2), IPOU3BO/IHA, IIPOXOJIsl U€PE3 ITY TOUKY, MEHAETCS C IIOJIOKUTEJILHON HA OTPULIATEIILHYO.

3HAYNT, B TOUKE MAKCUMYMA Tyypq, MPOM3BOJIHAS PABHA HYJTIO.

Ananornyno B Touke MUHUMYMa L5y, IPOU3BOHAA PaBHa HYJIIO, HO MEHAET CBOU 3HAYCHUA y2Ke C OTpUllaTeJIbHbIX

Ha IIOJIOZKUTEJIbHBIC (eC.HI/I CMOTPETH CJIeBa HaHpaBO).

Bor kax Ha rpaduke npousBogHol f’(x) BRIIAIAT 3TH TOUKM:

b,d — ToYKM MaKcUMyMa,

a, ¢, e — TOUKA MUHUMYMa

Taxkum 0O6pazoM, HOIydaeM eIre JiBa CBOHCTBA:

3) Ecau npousBonuas f’(r) B TOUKe x( paBHA HYJIIO UM MEHSIET CBOil 3HaK C «+» Ha «—» (TO ecThb

Fpa(l)I/IK rnmepecekaeT oCb a6cuncc «CBEpXy BHI/I3>>), €CJIn1 CMOTpPEeThb CJiIeBa HallpaBO, TO TOYKa g — TOYKa

Makcumyma pyskuuu f(x).

4) Ecsm npousBoguas f’(x) B Touke xo paBHA HYJIO M MEHsIET CBOil 3HaK ¢ «—» Ha «+» (TO ecTb

r‘pacblle ImepecexkaeT oCb a6cu1/1cc «CHU3Y BBer»), €CJI1 CMOTpPEeTb CJiIeBa HallpaBO, TO TOYKa g — TOYKa

MuHnMyma pyHkoyu f(x).

O060061mast Bce BBIMMIECKA3aHHOE, OTMETUM BaXKHbIE IIYHKTHI, Ha, KOTOPBIE CTOUT OOPATUTH BHUMAHMWE:

Ecmu nipu pemennn 3a1a9 Bam jan rpaduk, odsa3aTeIbHO 0OpaTUTE BHUMAaHUE HAa TO, rpaduK dero Bam

nan: dyuakuun f(x) nian ee npoussomuoit f’(x)!

Ipu pabore ¢ MPOU3BOAHON MbI 0OpAIaeM BHUMAHUE TOJIBKO Ha TO, TAe npousBogHas f’(x) monsoxkurenbHa,

oTpuniaTeJIbHa UJIX paBHa HYJIIO.

IIpu pabore ¢ camoii dyHKIMeH MbI o6palaem BHUMaHue Ha TO, rae pyHkuus f(x) Bo3pacraer, yGbiBaer

njim rjae oHa mMeeT 3IKCTpeMyM.

Samersbre, 4TO BO (bpase «upousBoiHas dbyHkimu f(x)» pedb uier o HPOU3BOIHOI.
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HIKOJIKOBO

2.2 Kpartkuii cipaBoOYHUK

Ecim IIPOU3BOAHAA IIOJIO2KUTEC/IbHA

Ha npomexyTke (a;b),

TO (byHKIUS BO3pacraer

Ha IpoMexyTKe (a;b)

Ecim IPpOMU3BO/IHasl OTpUlATEJIbH

Ha npomexyTke (a;b),

a

TO (pyHKINSA yOBIBAET

Ha poMexyTKe (a;b)

flz)

BN

y:
a

Ecin nmpounssomnast paBHa HyJIO
B TOYKE T = @, IIPUYEeM MeHsSeT
3HaK C «ILIIOCa» Ha «MUHYC»,

€CJIn CMOTPETH CJIeBa HalIpaBoO,

y = f'(x)

%

TO TOYKa I —  ABJIAETCA

TOYKOI MaKCHUMyMa (DYHKIIH

S e---------

/l

Ecsin mponsBogHast paBHa HYJIIO
B TOYKE ¥ = @, IPUYIEM MEHSET
3HAK C «MUHYCa» Ha <ILJTIOC»,

€CJIN CMOTPETH CJIEBA HAIIPABO,

y = f(x)

/a

TO TOYKa T — a ABJIAETCA

TOYKOM MUHUMYMa (DYHKIIH

- ()
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AHajmmTHYeCKHil CMBICJT IPOU3BOJHOMH

2.3 Ne7 dopmara EI'D
IIpumep 1
Ha pucynke uzobpaxen rpacdux byuxmuu y = f(z). Ha ocu aberec orMedeHbl BOCEMb TOYEK: X1, Lo, T3, L4, 5,

Zg, T7, Tg. B CKOJIKUX U3 9TUX TOYeK IpousBojanas dyukuuu f(x) orpunaresbua’?

y = f(=)

T

Pemnenue
Tak Kax Ha pucyHKe n300pakeH rpaduk caMoil (GYHKIIHN, TO U3 PUCYHKA MBI MOXKEM U3BJI€Yb CJIEIYIONLYI0 HH(POP-

MaIuio: rje PYHKINsS BO3pacTaeT, yObIBaeT WIn uMeeT SKeTpemyM. Ham Hy»KHO HARTH TOYKH, B KOTOPBIX ITPOU3BOIHAS

OTpHIIATEIbHA, TO ecTh (PyHKIHUA yObiBaeT. OTMETUM Ha PUCYHKE MPOMEXKYTKHU, HA KOTOPLIX (QDYHKIWs yObIBaET:

_/ 6 "

Takum 06pazoM, MBI BUIMM, 9TO B 3TH IPOMEKYTKH MONIAIaeT TOJILKO JABe TOUKH: To U x3. ClleoBareabHo, oTBeT: 2.
IIpumep 2
Ha pucynke uzobpazken rpaduk dbyuximu y = f'(x) — npoussoguoit dyukiuu f(x). Ha ocu abeuuce ormedeHst

[IECTh TOYEK T1, T2, T3, T4, L5, 6. CKOILKO U3 ITUX TOYEK JIEKUT Ha IIPOMEXKYTKaxX Bo3pacranus dyHkimn f(z)?

y=f'(x)
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Peinrenne

Tak Kak Ha pUCYHKe U300pazkeH rpapuK IIPOU3BOJHON, TO U3 PUCYHKA MBI MOXKEM OIPEJIEIUTD, IJle IPON3BOIHAS
[IOJIOYKUTEJIbHA, OTPUIATE/IbHA WM PABHA HYJIIO.

Ecsin mpousBoiHast moIoKuTEIbHA HA TPOMEXKYTKE, TO (DYHKIHMS Ha 3TOM IIPOMEXKyTKe Bo3pacraer. Crie0Bare b-
HO, OTMeTUM Te 4acTu rpaduka, rje MPOU3BOJHAs IIOJOKUTEIbHA (3T0 dacTu rpaduka, HAXOIAIIMECS BBIILE OCH

aberuce):

S 7 G

Ha ormeuennble yacTu rpaduka mnomnagaer derbipe Touku. ClieoBaTeslbHO, OTBET: 4.

IIpumep 3

Ha pucynke nzobpazken rpabuk dynkuuu y = f'(z) — npoussomnoit dpynkuuu f(x), oupeneseHHoi Ha MHTEPBAJIE
(—10;12). Haiinure Touky skcrpemyma dbyuxiuu f(x) Ha orpeske [—6; —1].

2
—
/
® -
x

Penienne

Tak Kax Ha pUCYHKe M300paykKeHa IIPOM3BOJHAS, TO MbI MOXKEM OIPEIE/IMThb, IJe IIPOU3BOIHAS IOJIOXKHUTEIbHA,
OTpHUIIATEIbHA WA PABHA HYJIO.

Ham Hy:kHO HallTH TOYKY IKCTpeMyMa (bYHKIINU, CJIETOBATEIHHO, IO IPapUKy IMTPOM3BOIHON HAM HYKHO HANTH,
rjie Ipou3BO/IHAs paBHa Hy0. OTMeTHM rpaHuibl oTpeska [—6; —1], Ha KOTOpOM HaM Hy2KHO HAWTU HOJIb IPOM3BOIHOMN

(To ecTh TOUKY mepeceveHust TpaduKa ¢ OCHIO abCIHCC):
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Y D
/
= X
) y = f(x) |
\ /
\ /
\ 71\ o~
/TN /
\ _6// B x
\
-10 \_ -1 12
/
\ "/
\ /
/
J/
Takum 00pa3oM, MBI BHIUM, 9TO B 9TO# 00JIACTH OJMH HOJIb — 3TO T = —H.

IIpumep 4
Ha pucynke msobpasken rpaduk dyukmun y = f'(x) — npoussomuoit dyukmmn f(z), onpeneseHHol Ha WHTEpBAJIE

(—4; 7). Haitnure Touky Mmakcumyma yHkmn f(z).

T
y = f'(z)

Pemnienne

Tak Kax Ha pUCYHKe M300pakeHa IIPOM3BOJHAS, TO MbI MOXKEM OIPEIe/IMThb, IJe IIPOU3BOIHAS IIOJIOXKHUTEIbHA,
OTpHUIIATEIbHA WA PABHA HYJIO.

Ham myxHO HaiiTH TOYKYy MakcuMmMyMa (QyHKIUH, CJIEI0BATEHHO, O rpaduKy MPOM3BOIHON HAM HYXKHO HANTH,
TJIe POM3BOJIHAS PaBHA HYJIO, IPUYIEM MEHSET CBOIl 3HAK C «IIJII0Ca» HA «MUHYCa», €CJIU CMOTPETh CJIeBa HAIPABO.

Takast Touka Ha rpaduke ogaa — x = —3. CiemoBaresbHO, OTBET: —3.
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3 T'eomerpudecKuii cMbICJI ITPOU3BOHOI

3.1 OmnpenesieHnust 1 CBOiCcTBa

HepefmeM K reOMeTPpUYIEeCKOMY CMBICJIY HpOI/I3BO,ILHOI'7L ,HJISI Ha4YaJla BCHOMHHUM HEKOTOPBLIE (baKTI)I 00 YPaBHEHUAX

MPSMBIX.
o Jluneiinas dyukuua — byuxnus suga f(x) = kxz + b, tae k, b — nexoropsie uucia.
e ['padurom simHelHON DYHKINN SIBJISETCS PsIMas.
e Ecau b = 0, To mpsMasi TPOXOAUT Uepe3 HAYAIO KOODIUHAT.
e ['pacdurom = = a siBisieTcs mpsimast, nmapasuieabaas ocu Oy.
e ['padurom y = ¢ gBiseTca npsmasi, napaJjienabHas ocu Ox.

o [lna f(x) = kx + b yriosoit koadpduimenT k paBeH TAHIEHCY yIjla HAKJIOHA NPAMON K IIOJIOXKUTEJILHOMY Ha-

upasiernio ocu Oz (COKparieHHo OyieM TOBOPUTH «YTI'OJI HAKJIOHAY ).
e Ecmu nse mpsimbie y = k1x + by u y = kox + by mapasuiensbunl, TO k1 = ks.

e Ecmu nBe mpsimbie y = kyx + by u y = kox + by B3aMMHO MepHEHIUKYISIPHBI, TO k1 - ko = —1.

y:klaj ] y:k2$+b

Tak, Ha KapTUHKe BbIIIE k1 = tga, ko = tg S.
Hanommum, 4mo maneenc 0cmpozo yaaa 6 NPAMOY20AbHOM MPEY20ALHUKE — MO OMHOWEHUE NPOTMUBONEHCAULE20

ramema ¥ NpuLeEHCAUWEMY:

b
b tga = —
a

10
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I/ITaK KaKOB I'€OMETPUYIECKAN CMBICJ IIPOU3BO, HOI7'I7 ECJII/I HKINA B TOYKE T UMEET IIPOU3BOJHYIO, TO 3TO 3HAYUT.
’ 0 ’ )
9TO B 3TON TOYKE MOXKHO IIPOBECTH KacaTeIbHYIO K I'paduKy JaHHOM GpyHKun. KacareabHass — 9T0 HEKOTOpast IpsiMasi,

KOTOpad I‘pa(bI/I‘{GCKI/I BLITVIAJUT TaK:

/

Ha ueprexxe n306pakeHbl JBe pa3inyHble KACaTeJbHbIE Yk, U Yk,, IPOBeJeHHbIe K Irpaduky dynkmun f(x).

VYroJ HAKJIOHA TIEPBOil KacaTeabHOI paBeH «, YroJl HAKJIOHA BTOPOI paBen [3.

Ecsin mam usBecrno ypasuenue y = f(z) dyukimu, To, BIOpaB TOUYKY T, B KOTOPO# MbI XOTHM IIPOBECTH Kaca-

TeJBHYIO K rpaduKy 9TOi (DYHKINHM, MOXKHO 3aIUCATh YPABHEHUE ITON KaCaTeJbHOM’:

yk = f(xo) + f'(z0) + (x — x0)

Ecsin mepenucars ypaBHEeHUE KacaTe/bHON Tak, YTOOBI IIepBOe cjaaraeMoe ObLIO kx, BTOpoe ciaraemoe ObLIo b, To

ecrb 3anucarb B Bue yr = f'(xo) - + f(xo) — f'(z0) « o, TO BugHO, UTO

k= f'(z0)
b= f(xo) — f'(w0) - w0

Takum oOpa3zomM, MBI BUJIMM, UTO, C OJHOI CTOPOHBI, YIVIOBOH K03(ddUIneHT k KacaTeabHOM, KaK U JIIOOOM mpsaMoit,
paBeH TAHIeHCY yIvla HAKJOHA «, & C JPYro# CTOPOHBI, ecjiu 3Ta npsiMasi Kacaercs rpabduka Gyskiun f(x) B TouKe

Zo, TO yrioBoit koaddunuent k rakxke pasen uuciay f'(zg) :

k=tga = f'(xo)
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3.2 Ne7 dpopmara EI'D

IIpumep 5
Ha pucynke uzobpaxkennt rpadbuk dbyukinun y = f(r) u KacarejbHas K HeMy B TOUKe ¢ abcrmccoit xg. Haitnure

3HavYeHue nNpou3BoAHol dbyukiuu f(x) B TOUKe Zo.

. |

/N

Penienne

HeoGxomumo waiitu f(xq).

L~
———-0§
e —

]
B C

Mp1 3HAEM, 9TO ecaiu B TOUKe Ty K rpaduxy dynkmum f(z) nmposegena kacarembHasi, T0 f'(xg) paBHO TaHTeHCY
yTJIa HAKJIOHA KacareabHOi. [locTponM mpsiMoyroJibHbI TpeyrosbHukK ABC, Kak moka3aHO HA PUCYHKE.

Torna BC' || Ox 1 yroJt HaKJIOHA MEXKJLy KacaTeJbHON 1 II0JIOXKHUTEIbHBIM HanpasserueM ocu Ox paser yriay ABC.

Torza 1o OIpPeIeJICHUI0 TAHIeH A 6

3HauuT,

f/(lio) = tg LABC = 2.

12


https://2.shkolkovo.online/
https://forms.gle/VwxQJcDsqiTLySpq5

TI'eomeTpuyeckuii cMbIC/T IPOU3BOIAHOMH IITKOJIKOBO

IIpumep 6

Ha pucynke nsobpaxkens! rpaduk dbyHkunn y = f(x) n KacarejbHas K HEMy B TOUKe ¢ abcuuccoii xg. Haidiure
3HaYeHne POU3BOIHON GyHKIwN f(x) B TOUKe (.

7N\

\

\

) \
\

l
\

Penienne

HeoGxomumo wmaiitu f(xq).

N
|| ANE D

C

Mp1 3HaEM, 9TO ecau B TOUKe o K rpaduxy dynknun f(z) nposejena kacaresbHasi, T0 f'(xg) paBHO TaHreHCY
yriia HakJIoHa KacareabHoil. [Tocrpoum npsimoyrosibubiit Tpeyrosibiank ABC, kak mokasano Ha pucynke. Orpesok BC
poJTuM 3a TOYKy B u ormerum Ha npojoskennn Touky D. Torma ZABD paBen yrily HaKJIOHA KacaTeIbHONW K
[TOJIOKUTEJILHOMY Hampasiernio ocu Ox.

CuiesroBaresibHO, HAM HYKHO HafiTu tg LZABD.

31ech HaM MOHAJ00UTCS BOCIIOIB30BATHLCS CJreyronieit hopmystoit:
tg(180° —a) = —tg o

Ora dopMyia 3HAYMAT, YTO €CIM y HAC €CTh JBa yIvla, CyMMa KOTODbIX paBHa 180°, TO TAHIEHCHI THX YIJIOB
TIPOTUBOIIOJIOYKHBI.
Takwum obpazom, Mbl MoxkeM Haiitn tg LABC u torma tg LZABD = —tg LZABC.

ITo ompenenenuio TanreHca

AC 6
JABC = — = - =
tg C BC 3 0,75

3uauur,

#'(z0) = tg LZABD = —tg ZABC = —0, 75.
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Ilpumep 7
Ha pucynke uzobpaken rpaduk dyukunn y = f(x) u ormedens! Touku 2, 4, 5, 11. B kakoii u3 91ux To4Yek 3HadeHue

IPOU3BO/IHOM HamboJbIee?

y = f(x)

|
(

Perienne

Tak kKak 3HavYeHNe MPOU3BOIHON (DYHKIMHE B TOYKE T( PABHO TAHTEHCY yIJIa HAKJIOHA KACATEJTLHON, MPOBEIEHHON
K rpaduky 5T0if PYHKIUU B TOUYKE To, TO HAPUCYEM KacaTeJbHble K rpaduky (QyHKIUHU, TPOBEIEHHbIE B TOYKAX
zo = 2;4;5;11 1 oTMeTHM yIJIbI, paBHBIE yIJIaM HAKJIOHA 3TUX KACATENbHBIX K MOJOKUTETHHOMY HAITPABJIEHUIO OCH

Ox :

y
(
(

Tax xak f'(xg) = tga u HaM HyKkHO HaiiTu Hanbobiee f'(xp), To HaligeM HanGOIBIINH tg (.

MpbI 3H8€M, ITO ¥ OCTPBIX YIVIOB TAHTEHC MOJOKUTEIBHBIN, ¥ TYOBIX — OTpUIATeNbHbIH. Clre0BATEIFHO, TAK KaK
MBI UITIeM HauboJIbIllee 3HAYEHUE TAHTEHCA, HAM HYKHO UCCJIEIOBATH TOJIBKO OCTPbIE YIJIbL. DTO YIVIBI B TOUYKaX 2, 5 U
11.

Tak kax ajsa yryioB ot 0° mo 90° BepHO: yeM DOoJIbIlie yroJi, TeM OOJIbIIIE€ €ro TAHTEHC, TO HAMOOJIbINHI
TaHreHC OyJIeT y yria B TOYKe 2.

as yeaos om 90° do 180° maxoice sepro, wmo wem boavuie yzon, mem 60avuwe €20 MaAH2EHC.
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IIpumep 8
Ha pucynke nzobpaxen rpabuk y = f’(x) — npoussomnoit dyuknun f(x), onpenenennoit Ha narepsase (—3, 5; 3, 2).
Haiinure KoJIM9IecTBO TOYEK, B KOTOPBIX KacaresbHas K rpaduky dyskimpn y = f(z) napanienbHa npsMoit y = —z —9

WA COBOaJaeT C Heil.

' y = f(x)

/N
L)
—-3,5
X
/ 1 l 3,2
\/ \J

Permienne

ITycrs 29 — TOUKa, B KOTOPOH KacaresabHasi K rpaduky y = f(x) napawresnbHa y = —x — 9 WiIn coBIajaeT ¢ Heil.
Torma, ¢ 0OQHON CTOPOHDI, YPaBHEHME 3TO KacaTeabHO BbIIAmuT Tak: ¥, = f'(zg)x + b. C apyroii cTopoHbI, Tak Kak
Yk TIAPAJITIEIbHA WJIN COBMAJAET € y = —x — 9, TO mX yriioBble K03 dUIMmUenTs paBHbI, TO ecTh f'(xg) = —1.

CresioBaTesbHO, HAM HYKHO HAiiTH KOJMYECTBO Xg, B KOTOPBIX f'(z¢) = —1.

Ha pucyHke kak pas nzobparkeH rpaduK IPOU3BOIHOI, TO3TOMY HaliIleM KOJUIECTBO TOUYEK Ha I'PadUKe, ¥ KOTOPBIX

<UT'PEKOBasy» KoopauHaTa paBHa —1. J[s sToro mposesieM mpsamyo y = —1 :

' y = f(x)
/N

3, 5, X

Orcioma MBI BUJUM, 9TO rpadUK UMeeT USTh TOYEK, y KOTOPBIX y = —1.

Otser: 5.
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