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1 M Onbra B! 0BHa

IIPIMIEHEAWE TPPU3BOJTHON K HCCIIEJOBAHUIO ®YHKIIUNA
(IToarorosmna Oprnosa Ceernana BnagumuposHa)

Hwxe npuBeneH miaH u nmpuMep UCClenoBaHMs (YHKIMU C IMTOMOIIBI0 MPOU3BOAHONW. B maHHOM
HUCCICAOBAHUM HE pPacCMAaTpPUBAOTCA YETHOCTD W HEYCTHOCTb, TMNCPUOANYHOCTb, TPOMECKYTKHU
3HAKOMOCTOsTHCTBA. [Ipumep perneHus npencraByieH B Buae TaOmuipl 1 cTOnOWK - HOMEp ASUCTBHSI TIO
MOPSIAKY TJIaHA UCCIENOBAHUS, 2 CTONIOUK — MyHKT IUIaHA UCCIenoBaHus PyHKINY, 3 CTONONK — TeHCTBHS
U pacCy)XIeHUsl B JAaHHOM NMyHKTe. B KaXXIOM MyHKTE€ KOHEUHBIH pe3ysbTar (T.€. TO, YTO AOJDKHO OBITH
3aIMCaHo B TeTpaau OyIeT BhIIENEHO KUPHBIM HIPU(TOM), a MOSICHEHUSI KypCUBOM. B KOHIIE TOKyMeHTa
NPUBEACHO PCIICHUEC MO AAHHOMY 3aAaHUIO (TO, KaK OOJIPKHO BBINVIAACTDE PCIICHHUE B TCTPaAU IIOCIE
uccnenoBaHus (yHKIIIH).

Ilnan uccnegoBanusi (GyHKIHUHU Yepe3 NPOU3BOAHYIO:

1. D=2
2 fx)=?
3. D(f )=?

4. f ’(x)=0, x5, x2 — KpUTUYECKHE TOUKH, HAHECMU Kp. MOYKU HA YUCTIOBYIO HPAMYIO, YKA3AMb
UHMEPBATIBL, 8 KANCOOM UHMEPBATe 8b10pams yucio (n.5)

5. — : —X
a Xl b )(2 C
6. f (a)=..>0,f1
f(b)=..<0,f|
f(c)=...>0, 1, Hanecmu Oannvie HA YUCTOBYIO NPSAMYIO N.5, onpedenums (ROONUCamy) Mmax u min.
7. xmax:?, xmin:?

9. Cobpamv nonyyennvie Oanusie 8 Mmadauyy (KOIUYeCmso cmpox -4, KoIyecmseo cmoidyos = Koi-60
Kp. MOYeK + Kon-60 UHmMepeaios +1)

X (-20,%1) Xi, (x1; x2) X2 (x2; +o0)
fx) + 0 - 0 +
fx) il J (Xmax ) ! J (Xmin) 1
axcmpemymul | /0000000 max Vi min Ve

3ameuaHue: NPOU3BOAHAA B KDUTHYCCKUX TOYKAX paBHA HYJIIO.

10. I'paduk
3ameuanue: ecnu rpaduk (QyHKIUM mepecekaeT OCH KOOPAMHAT, HEOOXOAMMO BBIYHCIUTHD U
OTMETHTb TOUKH MepPecedeHns rpaduKa ¢ OCIMU KOOPIUHAT:
Ox: f(x)=0;
Oy: f(0)=".

IInan HaxokaeHUsI HAU0O/IbIIEro H HAMMEeHbIero 3HaYeHus1 GyHKIUH
Ha oTpe3ke [asb]:
D(H)=?
fx)=?
f(x)=0, x;, x> Xp. TOUKH
xe[a;b], xo¢[a;b]
(8vruucasem 3HaueHusl (PyHKyuu Ha KoHyax ompesxa [a;b] u 6 kp. mouxax u3z smo2o ompe3ra)
Sfxy=?
fla)=?
fib)=?
6. foauws=f(...)=...,

Jraw=f(...)=... (6n.6ykazvieaemcs HaubOILULEE U HAUMEHBUIEE SHAYEHUS U3 NOTYYEHHBIX 6 N.5)
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IIpumep ucciaenopanus (PyHKUHH Yepe3 NPOU3BOAHYIO

3ananue: Hccnenyiite ¢ MOMOIIBIO MPOU3BOAHON (DYHKUMIO f(X) U mOCTpoliTe eé rpaduk, eciu:

f(x)=x(x-3)(x+6)

Ne IInan Pemenne
(uccnenosanue
byHKIMY C
MIOMOIIBIO
IPOM3BOHON)

Jlna yoobcmea uccneooeanus Gyukyuu packpoem ckooxu (Ghonmarnom).
Hmeem:
J(X)=x(x-5) (x+6)=(x*-5x) (x+6) =X +6x?-5x?-30x=x3+x*-30x

T.0. nawa ¢ynxyus umeem 6uo: f(x)=x>+x*-30x

Ocnoenas owuoxka cmyoOenmoe 6 5mom NyHKme — He6ePHO PACKPbIGAION!
CKOOKU.

1 |D()=? Obaacme onpeoenenus. /[ HaxodcoeHus 0oaacmu onpeoeenust GCHOMHUM,
Kakue ynxyuu oarom ospawnuyenis 6 odracmu onpedenenus. — smo N -, <

(nenwv3s), 1gx, cigx, log.x. B nauem ciyuae oannvix ocpanudenuii ((hynxyuii)
Hem, ce006amenbHO, 0OIACbI0 OnpeodeieHust 0yOem 6Csl YUCTOBAS NPSAMASL:

D(f)=(-0;+)=R

2 |f'ix)=? Buryucaum npouseoonyio gpyukyuu. IlIpouzsoonyo MOJiCHO 8bI4UCTAMb OM
NepBOHAYATIbHO 3a0anHol (pyukyuu f(x)=x(x-3)(x+6). B nauem ciyyae necue
BbIVUCTUMB OM NPeodpazo6annoil hyuxyuu: f{x)=x>+x°-30x.

Hmeem: [ )=(+x*-30x)'=(5) '+(x?) - (30x) *=3x*+2x-30
Buiuucnennyro npou3eo00Hy0 noOYepKHymy, Mul K Hell euje 6epHeMCSL.
Ocnoenas owubka cnmyoenmos 6 >mom NYHKMe — HeB6EPHO GbIYUCTEHHAS

NpoU3B00HAsl (He 3a0vleaeM NPO NPAGUILA BBINUCAEHUS NPOU3BOOHBIX U
mao.auYyy Npou3600HbIX)

3 |D(f)=? Obaacme onpedenenusi npouzeoonoil. Aunanocuuno paccysicoenusm n. |1
umeeM:
D(f )=(xi+0)=R
4 |f'(x)=0, Onpedenum Kpumuueckue moyku, 05 5MO20 HPUPABHEM HPOUIEOOHYIO
X17,X2 — KPUTHUYECKHE | (ROOUEPKHYMYIO) K HYIIO U PeutuM ROTYyUUsUiee ypasHenue.
TOYKH, Hmeem:
fe=0

3x*42x-30=0 - xeadpammnoe ypasuenue peuwiaem yepes OUCKPUMUHAH

D=6*-4ac=4-4*3*(-30)=4+360=364 - Kopenv u3 Ouckpumunanma nayeio ne
usenexaemest (maxk Ovieaem — He NYeaAeMcs), U3GNeKaeM ¢ OKpy2ieHuem 0o
comuix 0oneil (¢ 08yMsA 3HAKAMU NOCTIE 3aNSMOl, He 3a0b16aem Npo NPasuid

OKpYy2neHust)
VD=19,08
1o popmynam onpeoensiem (okpyaisem 0o comuix 0oneil)
-2+19,08 _ 17,08
X1 = = = 2,85;
243 6
- Kpumu4eckue Mo4Ku.
-2-19,08 21,08
Xy = =— =-3,51.

2x3 6




Ocnoenas owudKa cmyoenmos 6 >3momM NYHKme — He GePHO GblYUCAAION
QUCKPUMUNAHM, 3A0bI6AIOM U36/1€4b KOPEHb, MEPSIOm «-» 6 GbIYUCIeHUU
KOpHEIl.

:

x

H3zo6padicaem uucnosyio npamyro x. Hanocum kpumuyeckue mouxu (-3.51 u
2,85) Ha wucnosyo npAMyI0, YKa3vl8aem UHMeEPBAIbl, 6 KAHCOOM UHMEPSIe
sv10uUpaem wucio (-4, 0, 4 — nobvie yucia, 21A6HOE U3 UHMEPBATIOS).

Hmeem:

f@— 011
Fb)=..<0f|
F )= 20,11,

HAHECTH JaHHbIE Ha
YHUCJIOBYIO TPSIMYEO
.5, OIPEeNeNNTh
(monmucarp) max u
min.

Onpedensiem npomedicymru 6o3pacmanusi u yovieanus ynxyuu. /[ns smoeo
noocmaensem gviopannsie yucna (-4, 0, 4) 8 npouseoouyro (nooyepkHyma 6
n.2) u evryucasnemM 3Hayere NPoU3BO0HOI 8 KAX*COOI mouKe.

Hmeem:

[ A)=3(-4)*+2(-4)-30=3*16-8-30=10>0, f 1 (npouseoonas 6 dannoii mouke
OonvuLe HYs, cle006amenvHo (yHKYls 6o3pacmaen)

[ (0)=3(0)*+2(0)-30=-30<0, f | (npouzseoonas 6 dannoii mouxe menvuLe Hys,
cnedosamensvHo Qyuxyus yosieaen)

[ (A)=3%47+2%4-30=3%16+8-30=26>0, f 1 (npouseoonas 6 dannoii mouxe
OonvuLe HYsl, C1e00BAMeENbHO (DYHKYUS 03pacmaenm)

Hanocum nonyuennsie oannvie na uucnosyto npsamyio n.5. Ilocie nanecenus
OQHHBIX N.5. Umeem 6UO:

fix)

+
] —>
0 285 4 /£

A X

Ocnoenas  owudxka cmyoeHmos 6 2momM HYHKme — 6 HPOU3BOOHYIO
HOOCMABIAIOM KPUMu4eckue moykyu emMecmo 6blOPaHublx mouex. B smom
HYHKME HNPOU3BOOHAsI HE OOJHCHA NOIYYamucst pasroi 0 (amo outubka).
3abvisarom ommemums HA YUCIOBOU NPAMOL N.5 3HAKU NPOU3EOOHOU U
HPOMEHCYMKU 803PACMAHUS U YOBLIGAHUSL (DYHKYUU.

Xmax= 7,

Xmin= !

Janee no cxemam onpedensiem u NOORUCLIGACM MAX U MIN HA YUCTOBOI
npAMOITL n.5.

max

Cxemuor: V
>
2T X, \I 5%
YHucnosas npsamas n. 5. umeem 6UO: e
w
' x z -
+ \f v & nepeorwﬁ X
1
-4 351 0 2854 # m
7‘ A} ﬂ flx) xo 1 X
3anucviéaem sKkCHpeMyMbl: o HEREIHE e N
— e >
Xmax 3,51, xmln 2,85 N xo & X

Ocnoenas ouwuOKa cmyoenmos 6 Hmom HyHKme — 3a0b16a10m OONUCAmMs HA
YUCTIOBOU NPAMOL MAX U MIN.




8 | fxmax)=7 Onpedensiem 3uauenue QYHKYUU 6 IKCIMPEMYMAX (KPUMUYECKUX MOYKAX).
S (emin )=? M smoeo noocmasnsiemM MOYKU  OKCMPEMYyMOG 6  (hynxkyuto  (unu
NpeoOpaA306AHHYI0 (DYHKYUIO) U GbIYUCTISIEM.
Hmeem:
Xmax==3,51
[ Comax )=-3,51(-3,51-5)(-3,51+6)=-3,51%(-8,51) *2,49=74,38
Xmin=2,85
[ min )=2,85(2,85-5)(2,85+6)=2,85%(-2,15) *8,85=-53,66
Ocnoenas  owubra cmyoenmos 6 5moM HNYyHKme — HOOCMAGIAION
OKCHPEMYMbl 8 HPOUZBOOHYIO 6MECIO CAMOT YYHKYUU, MEPSAIOM 3HAKY «+,-
» npu evryucaenusix. Qopamume snumanue f (Xmax ) 00121CHO ObIMb OONBULE
uem f (Xmin ).
9 | Tabnuua Cobupaem nonyuennvie oannvie n.5-8 6 mabauyy. Pazvep mabdauyvt
3asucum om ucciedyemoii YyHKyuu: Koaudecmeo cmpoxk — 4(éce2oa u 0ns
0601 pyuxyuu), Korudecmeo cmoibyos (cmompum no n.53) = Koa-60 Kp.
movexk + koa-60 unmepsanos +1). Cmondyer yepedyem y3xuil, wupoKui
(6cecoa nauunas c y3xo2o). Ilepevtii cmonbey ons 6cex QhyHKkyuil 0OUHAKOB.
Hmax, umeem: 2 kp.mouku+3 unmepsana+ =6 (cmonoyos)
Cmpoum mabauyy:
X
/6
/6
Drempenyn
3anonnsem mabauyy no OauHvIM 1.5
1 cmpoxa - ykasviéaem Kpumuueckue mMOYKU (8 Y3KUX CMOIOUKAx) u
3aN0NHAEM UHMEPBATbI MENCOY HUMU
2 cmpoxka — 6 Kpumu4eckux moukax npouseooHas pasua 0 (eceeoa), 6
HPOMEICYMKAX CIMABUM 3HAKU NPOU3BOOHOI (+,-)
X (x,-3,51) -3,51 | (-3,51,2,85) 2,85 | (2,85,+x)
e n 0 : 0 n
fx) 74,38 -53,66
semes | iy | maxe | iyl | mine | iy
3 cmpoxa — ykazwieaem 6 HPOMEACYMKAX 3HAKU 803pACMAnsL U yObl6aHsl, 6
KPUMu4eCckux moykax 3uavenue Qynkyuu u3 n.s.
4 cmpoka — noonucvisaem 81O KPUMUYECKUX MOYEK, 8 HPOMEICYMKAX HUYE2O
He nuuieM.
Ocnoenas ownOKa cmyoenmos 6 SMoM NYHKme — HeGepHO 3AaNONHSION
mabauyy. Oopamume euumanue, NPeoocmaesien YeemHuoil pUcyHox, 4moosi
suoems, ymo omkyoa bepymcsi OanHwie 015l mabauysl.
10 I'paduxk locmpoenue epaguka ghynxyuu no mabauunsim OGHHBIM.

I'paghux cmpoumca cxemamuuno, HO 6ce UCHOIb3YeMble MOYKU OOJNCHbI
OvIms NOONUCANDL.

Hzobpascaem  cucmemy koopounam, HOONUCHIBAEM OCU U  HAYATO
KOOPOUHAM, HAHOCUM Kpumuyeckue mouxu ¢ koopounamamu (-3,51; 74,38)




u (2,85, -53,66) - oopamume sHumanue 20e OaHHbvIE HAXOOAMCs 8 mad.auye.
Hloonuceieaem 6u0 skcmpemyma u ux KOOPOUHAMBI, U300PANCAEM, KAK

eeoem ceOsi YYHKYUsL 8 IMUX MOUKAX.

NY
474.38

max

---53.6\%/
mn

Jlanee nam Heob6X00UMO NPOOOINCUMS NOCMIPOEHUE C Y4emOM GO3PACMANUSL
u yovieanus pynxyuu. T.0. epagpux umeem 6uo:

max /\Y
474,38

o
N %

2.85

/

+-53.6
mn

Ho, nam ne useecmust mouku nepeceyuenusi ¢ 0Ocamu, cie008aAmMeNbHO, UX
HEOOXO00UMO GbIYUCIUMD U NOONUCAMb HA PUCYHKE (CMOMPU 3aMeyaHue
Huoce)

3ameuaHue:  eciu
rpadux  QyHKIHH
nepeceKaer ocH
KOOPJUHAT,
HEoOXOIUMO
BBIUUCITUTH u
OTMETHTb  TOYKH
nepeceYeHust
rpaduka ¢ OCsAMHU
KOOPIUHAT;
Ox: f (x)=0;
Oy: f(0)=".

Buryucasem moyuku nepeceyeniisi 2pagpura ¢ ocamu KOOPOUHAm.
Ecnu epagpux nepecexaem ocwe oy, mo koopounama x=0. [loocmasnsiem 6
Gyuryuio 0, umeem:
f(0)=0(0-5)(0+6)=0, m.e.
xoopounamut (0, 0).
Ecnu epaghux nepecexaem oce ox, mo xoopounama f (x)=0, m.e.
f(x)=x(x-5)(x+6)=0 (npouszsedenue pasHo mHyAO, KO20A OOUH
muoodicumeneti pasen 0). Pazousaem ypaenenue na mpu u pewiaem:
x=0 wau x-5=0 unu x+6=0

x=5 x=-6
T'0. mouxu nepeceuenus ¢ ocvio ox umerom xoopounamet (0,0), (5;0), (-6,0).
Vkasvisaem ux na uucioeoit npamoil.
I pagpux n. 10 npumem 6uo:

mouxka nepecederus ¢ ocvlo 0y umeem

us

max /\Y
47438

Y %

+-53.6
mn

Omeem 3anuceieams ne HAOO, M.K. MAOIUYA U pagpux u ecms omeem K
sauiemy Uccae006aHUIO.

HTak, koHe4HbIil pe3yabTAT NPH HCCaAeJ0BAHNU PYHKIHHU (TO, YTO J0JKHO OCTATHCS B TETPaaH).

3ananmue:

HccnenyiiTe ¢ mMOMOIIBIO MTPOU3BOAHOM QYHKIIUIO f(X) 1 mOCTpoiiTe e rpaduk, eciu: f(x)=x(x-3)(x+6)




0)=x(x-5)(x+6)=(x*-5x) (x + 6) =X+ 6x°-5x°-30x =x> + x°-30x
1, D= to=R
2. fx)=(+x%-30x) =) +(x?) -(30x) =3x°+ 2x-30
3. D(f’)=(-0,+x)=R
4. f(x)=0
3x%+2x-30=0

D=6’-4ac=4-4*3%(-30)=4+360=364, D=19,08
_ —2+19,08 _ 17,08

X === = 2,85; - Kpumu4ecKkue mouxiu.
*
-2-19,08 21,08
Xy, = = — — —3,51
243
5.
max -
min
4 _ i e
1 . L™

-4 351 0 2854 #£

2 n A f%

F(-4)=3(-4)?+2(-4)-30=3%16-8-30=10>0, {1
£ (0)=3(0)°+2(0)-30=-30<0, f|
[ (4)=3*4°+2%4-30=3*16+8-30=26>0, f |
7 Xma=-3,5L  Xmm=2.85
8. f(tmax )= -3,51(-3,51-5)(-3,51+6)=-3,51%(-8,51)*2,49=74,38
f (Xmin )=2,85(2,85-5)(2,85+6)=2,85%(-2,15)*8,85--53,66

9. Tabnuma
X (<0;-3,51) 3,51 [ (-3,51;2,83) 2,85 | (2,85,4%)
[ () + 0 - ¢ +
f(x) P 4 74,38 N -53,66 Pl
semcesse [ | mae | iy L min | iy
10. I'padpuk
mae ANY

474,38

x=0, f(0)=0(0-5)(0+6)=0
()0, f3x)=x(x-5)(x+6)—0
x=0 unu x-5=0 unu x+6=0
% x=35 x=-6

351 0

yZ

> T.0. mouxu nepeceuenus c ocamu: (0;0), (5;0), (-6,0).
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