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‘BBIMHCIEHHEL MTOJOM KACATEMBHBIX ¢ TOMHOCTEIO € = 0,005.0
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3. TIopsi10K BLINOTHERHS PAGOTHL

3aoanue 1

1. OTIeNHTs KODHH yPABHEHHS KOHTPOTBHOTO 3aaHHsA (C.78) AHATHTHIECKHM
CrocoGOM, peaTH30BaB BEMHC/IEHH, IIPe/ICTaBIeHHbIe B Ta0IL. 2.

2. OTZ/HTE KOPHH YPABHGHHA _KOHTDOIBHOIO TPHMEpA TPadHIEcKAM CriocoGoM,
‘Hemons3ys MacTep ymkumit Excel (pHc. 1).

3. OTHETHTS KODHH YDABHGHHSA KOHTPONBHOIO TIPHMEPA TPaQHTECcK M COcOGOM,
YMEHBIIHE Iar H3MeHeHHA apTyMeHTa B Ba pasa.

4. OTZeTHTH KODHH YDABHEHHS _ KOHIDOTBHOTQ TpHMepa cpenctBavm Excel,
HCTIONB3YA TaGyTHpOBaHHE GYHKITHH Ha 3aJaHHOM HHTepBate (Tab. 2).

5. OTIETHTs KOPHH YDABHGHHS __KOHTDONRHOLO TPHMepa cpeicTBamu Excel,
HCTIONB3ys TalyTHPOBaHHE (YHKIHH HAa 3a1aHHOM HHTEpBalTe, YMEHBINHB IIar
TaGyTHPOBAaHHA B JIBa pasa.

6. VIOYHHTh KODHH __ YPaBHEHHi NPHMepa  HHIMBHIyATBHOTO 3ajaHHA Ha
OT/IeNeHHBIX paHee HHTEPEATAX.

4. OTder o padote
Datibl TAGTHI € peIeHHeM.
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TIPHUB/IVDKEHHOE PEINEHHUE YPABHEHU. OT/IEJIEHHE KOPHEH.
YTOYHEHHE METO/JOM KACATEJIbHBIX

1. Hets paoTst
O3HAKOMTEHHE C THCTEHHBIMH METOJIaMH PellIeHH] KOHEHbIX YPABHEHHIE.

2. OCHOBHbIE TeOPETHIECKHE MOT0KEHHT

Tycts aHo ypaHemHe fix) = 0, rae f{x) — HempepsBHA QYHKIHT Ha
HEKOTOPOM OTpeske. KODHH 5TOrO ypaBHEHHA x*— Te SHAYeHHA apryMeHTa X,
KOTOpble OGpAIalT ypaBHEHHe B TOXKIECTBO. HalfTH MpPHOMHKEHHOE 3HATEHHE
KOpHA X* C TOWHOCTBIO & O3HAdaeT yKasaTh HHTepBal ITHHOH He Gorlee
CoZep KA 3HACHHE KODHS X.

TIpH OTHICKAHHH TPHO/HKeHHBIX 3HAYEHHH KODHeH YPaBHEHHA NPHXOIHTCA
PpeIaTs [Be 3azaH:
1) OTHeNeHHe KOPHeH, T.c. BBICCHHe HHTEPBATOB H3 OGTACTH HENPEHIBHOCTH
(DYHKITHE, B KaKI0M H3 KOTOPBIX 3aKII0YeH TONBKO OJHH KOPEHb YPaBHEHHI;
2) YIOWHeHHE KOpHF, T.c. OCTPOGHHE HTGPALTHOHHOTO TPOIECCa, TIO3BOTIONEr0
CY3HTB TPaHHITHI BEUIETIEHHOTO HHTEPBATA /10 3HATEHHSA 3aTaHHOH TOTHOCTH.

2.1. OTaexenne kopHei
TpaguTecKHil METON OTeTeHHs KopHeil
TIpH TpadHIeCKOM METOZe MOKHO TOCTPOHTh TpadEK GyHKIHH LIX
ypasHeHHA BHAA fx) = 0. 3HaYeHHA MeHCTBHTETBHEIX KODHEH YDPaBHEHHS ABILAIOTCA
abCIHCCaMH TOYeK TlepecedenHs QyHKIHH ¥ = f{x) ¢ 0CBIO X.

IIpunep2.
OTZeIHTS KOPHH YPaBHEHHA 1 - 8 + 2 = 0 TpaHIecKeM MeToIIoM, e X € [-3, 3].
Peuenue.
JI1A OTAeleH s KOpHeH MOKHO NIOCTPOHTS rpadHk QyHKIHH y =3 -8 x + 2
(pHc. 1), 3a1aB mAr H3MeHEHHS apryMeHTa, HaNpHMep, paHbM 1. ['padEK y106HO
CIpomTh cpeicTEaMH Excel, Hcromeays MacTep IMATPAMM. 3HATSHHAMH
HeHCTBHTETBHEX KOPHeH yDABHOHES FBISIOTCA TOYKH [IRPECEUeHET IpadHKa
(YHKIHH ¢ OCBI0 X. 113 rpad)HKa BEIHO, ITO KOPHH HaXONATCA Ha HHTepBamax [-3; -
2], [0:1] u [2; 3]. EC/IH 3a1aTh Iar H3MeHEHHS apryMeHTa MeHbIIE BBIGDAHHOTO,
'MOJKHO Cy2HTb IPAHHIBI HHTEPEATIO.
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AHATHTHYECKHI METON OTIeNeHHs KopHeil
Jinf oTdeNeHHA NeHCTBHTENBHEIX KODHEH HENpPEHIBHBIX (YHKIEH crexyeT
TIOMHHTS CIIe/Tyiomee:
v ec yHKIA /{Y) HepepHEHa Ha HETepEaTe [q, b] A HMeeT Ha KOHIIAX
HHTepeata [a, b] omHHaxoBbte sHaxu (T.e. fla)f(b) > 0), To Ha 3TOM HHTepEate
HMeeTCs! HeTHO THEIO KopHeH HITH HX HeT (PHC. 2);

Puc. 1
v ecrn (ysKm f{x) HeNpepsIBHA Ha MHTpEate [a, b] H HMeeT Ha KOHIAX
mrTepBana [a, b] pasemie sHaxu (r.e. fla)/b) < 0), To Ha STOM HHTepBaTe
FMeRTCS HESIeTHO TACI0 KOpHei (pHe.3, 4);
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Puc. 3 Puc. 4

v ecm dymcums flx) HempepslBHa Ha HTepBate [a, b], MOHOTOHHA H ee
3JHAYEHHS Ha KOHIAX HHTEPBATA HMEIOT pasmbie 3Hakd (a)/(b) < 0), To
YPABHeHHe Ha STOM HHTepBale HMeeT ¢ THHCTEEHHBIH KODEHD.

Ipumep 2 (npogomxeHHe). OTIeIHIb BCe NEHCTBHTENbHBIE KOPHH ypaBHEHHI

%) = 0 Ha otpesxe [-3, 3]:

fX)=x-8x+2=0.
Pemenne
BrraHCTHM 3HaTeHHA QyHKIHH f{x) Ha KOHIax oTpeska [-3, 3]:

f3)=(3P-8(3)+2=-1, A)=Q)-83+2=5.

-3)/(3) < 0, noaToMy Ha oTpeske [-3, 3] HMeETCA FIIE OHR KOPSHS, HITH HETCTHOR
THCT0 KopHe.
f(x)=3x* - 8 — HenpepsIera. Ut OMpEETEHHA HRTEPEATOR MOHOTOHEOCTH {x)
Hal{fleM 3HATEHA X, TIPH KOTOpsIX /(x) = 0. /() =3 — 8 = 0 mpH

S~ 1633

TakaM 06pasoM, MOKHO OTASTHTS CIEAYIOITHE HHTEPBATEI MOHOTOHHOCTH
Qyscmn fUo): [-3; -1,633],  [-1.633; 1,633],  [1.633; 3] H Ha KaioM H3 STHX
'HHTEPBATIOB OT/IETEHO 110 OJHOMY KOPHIO YPaBHEHHS.

Jtn marnameocTH EbMHCTEM omatemma f() B f(X) Ha KOHEX STHX
TIPOMEYTKOE (Tabm. 2). f1(x) = 3x2 — 8.
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TaGauya 2

x 3 [1,633] 1633 | 3
f)=x>-8x+2 | -1 [10,709[-6,709 | 5
f'(x)=3x°-8 19 0 0 19

VTounenne KopHeii. MeToq KacaTe.TbHbIX (Hb0TOHA)

B namsmefimeM OyaeM cuHTaTh, WT0 (yHKNHA f{X) HenpepsBHA Ha
mpoMexRyTKe [a, b, HCKOMBI KOPEHS 1* OTIEIeH Ha 3TOM NPOMEXKYTKE H ABIAETCS
€THHCTECHHED.

CyTh MeTo/la KacaTelsHBIX 3AKTIOACTCA B TOM, IT0 Ha NPOMEXyTKe [a, b] ayTa
KpHEO# y = f{X) 3aMeHAeTCH KacaTeTbHOH K 3T0H KPHEOH. 3a IPHOTIKEHHOE SHAEHHE
'KOPHS NHHHMAETCA TOUKA TlepecedeHHA KaCaTebHOH C 0CB0 X (DHC. 5,6). BOSMOKHEI
ClIe IyIOITHe EapHaHTEL:

PaceMoTpEM cyHait, korma (@) <0, /(b) > 0, (x) > 0, /(x) > 0, T.e. hyHKmmA
'MOHOTOHHO-BO3pacTafomias, TpaQHK GYHKIHH — BBNyKTIH BHH3 (pHC. 6).
KacaTelbHas K KpHEOH E Touke b IepeceKaeT och ¥ B TOUKe Ci, KOTopai H
PHHHMAETCS 32 TIepBOE MPHOTICKEHHE KOPHA ¥1. VDABHEHHE KACATETBHON K KPHBOI
E Toxe | b ecTh

y-f®) f ©®)

o= ®)

‘HaiileM 3HATEHHe X = X1, U KOTOPOTO J =
oy
IO
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Ta (opMy/a HOCHT HasBaHHe (GOPMYITI METO/Ia KaCATEHHEIX.

fa)<o, fip)>0, flay=0, fib)<o,
S>>0, f%)>0 L) <0, fx)<0

Puc. 6

Teneps KOpems (epBOE MPHOMIKCHAC) HAXOXHTCA BHYTPH OTpeska [, cil.
ECTH 3HavueHHe KODHA HE YCTPAHBAET, r0 MOKHO YTOWHHTH, NDHMEHSST METOX
KacaTeiBHEIX K OTPE3KY [a, ¢1]: TOCTPORM KacaTelsHYI0 K KPHEOH B TOTKe ¢1. OHa
IepeceKasT och X B Touke ;. TOWKA TICPECCICHHA KACATeMSHOH C OCBIO X,
HHIMASTCA 32 BTOPOC NPHOIKEHHE KOPHA — 2.

)
T
TIPOXOITKas STOT TPOLECC, HaXOMHM
o, L) ©
1)

TIporiecc YTOUHEHHA NPOJOTKASTCA 0 TeX MOP, TOKa He GyAeT HomydeH
PHGTIKHHEL KOPEHb C 3a]aHHOM TOTHOCTEIO &, T.e. [0 TeX TOp, TIOKA KOpEHb He
GyZleT OT/e/eH Ha OTPE3Ke [Xx1 - X,], IV KOTOPOTO BHITIONHAETCA YCIOBHE

[t =% | <&,

Tlo dhopMyTe (2) KOpHH BEMHCISIOTEA H JUTS Cydas, Korxa fla) > 0, fib) <0,
f(x) <0, f(x) <0, T.e. QYHKIEA MOHOTOHHO-yOBBAIOmMA, @ TPadHK QYHKIHHE —
EBITYKITHI BBEpX (DEHC. 6).
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Tipuvep 2 (NPOJO.uKeHHe). VIOMHHTh KOpHH ypaememma flx) = x> -8x + 2,
oThenerHbIe Ha oTpeskax [-3, 2], [0, 1], [2, 3] METOZIOM KacATeTBHBIX ¢ TOTHOCTEIO &
=0,005.
Pemerme

1) VrodHHEM Kopers ypasrerns f{x) = x3 -8x + 2, oTnenennsIit Ha otpeske [-3, -2].
fa) =f-3) =-1,f1b) =f-2) = 10, f(x) >0, f'(x) <0 (cM. TabL. 2 H PHC. 6), OITOMY
B Ka1eCTBS HAMATEHOTO NDHOTIDKEHHST BOSEMEM TOMKY G = -3, BCTIOMOTATETBHEIE
"EEIHCITEHHA BRTONHEM B TAGTHIIe (TaGiL. 4) HITH pearmimsyeM E Tabrmte Excel (prc. 7, 8, 9).

A B c D
a X X 8
3 |-2947|-2946| |o a i %2
fla) | f(x1) | f(x2) 10 -3 -2,947 | -2,946
-1_[-0,025] 0,000 | |1 f(a) f0) | f(xo)
)| o) [F00) 2 -1 -0,025 | 0,000
19 [18,061 3 ') f'(x1) |f'02)

" 19 18,061

Prc. 7 PHC.8 (peaam pemeris)




