[image: image1.png]216. IlpuMeHeHNEe NMPOU3BOTHOM K HCCJIETOBAHUIO
¢GbyHKIUM HAa MOHOTOHHOCTE. IIpou3BOHAS TO3BOJISIET
BO MHOTMX CJIyUasiXx CPaBHUTEJBHO IPOCTO MCCJIEMO-
BaTh (DYHKIIMIO HA MOHOTOHHOCTBH. JlocTHUraercst 3To ¢
IIOMOIIBIO CJIEAYIOMINX ABYX TEOPEM:

Teopema 6. Ilycts pyurnusa y = f(x) onpeneneHa n
HeIIpephIBHA B IIPOMEXXYTKe X M BO BCeX BHYTPEHHUX
TOUKAX DTOT'0 IIPOMEXKYTKA MMeeT HeOTPUIIATEJILHYIO
npousBogHyIo (f'(x) = 0), npuuem paBercTBo f'(x) = 0
BBINIOJIHAETCA He 0oJiee YeM B KOHEUYHOM UMCJIE TOUEK
aToro mmpome:xkyTra. Torga pyurmnus y = f(x) Bospacra-
eT Ha IIpoMeKyTKe X.

Teopema 7. Ilycty Gyuxknua y = f(x) onpeneneHa
11 HelIpepLIBHA B IIPOMEKYTKE X ¥ BO BCeX BHYTPEHHUX
TOUKAaX STOT'0 IIPOMEKYTKA MMeeT HeIIOJOMKHUTEIbHYIO
npousBogHyIo (f'(x) < 0), npuuem paBeHcTsBo f'(x) = 0
BBIIIOJIHSIETCS He 0oJjiee UeM B KOHEUHOM UYMCJIe TOUEK
3TOT0 IPOMEXXKyTKa. Torga pyaknusa y = f(x) yobiBaeT
Ha IIPOMEXKYyTKe X.



[image: image2.png]IIpumep 1. UccaemoBaTh HA MOHOTOHHOCTE PYHK-
118% 810

y=x"+x3+1.
Pemenue. Umeem y’ = 5x* + 3x2. Cnpasemiuso

HepaBEeHCTBO 5x*+ 3x2 > 0, npuueM 3HaK paBEHCTBAa
MeeT MEeCTO JIUIIh B ofHOou ToukKe x = 0. 3Hauur, 1mo

TeopeMe 6 QyHKIUA Yy = x® + x°% +1 BO3pacTaeT Ha Bceu
YU CJIOBOM IIPAMOI.

IIpumep 2. UccaemoBaTh HA MOHOTOHHOCTE DYHK-
ITHIO

y=2sinx— 3x.

Pemeunue. Umeem y’' = 2 cos x — 3. Tak Kak
lcos x| < 1, To 2 cos x — 3 < 0 mpu Bcex x. BHAUHUT, IO
TeopeMe 7 pyHKIIUA y = 2 sin x — 3x yOBIBaeT Ha Bceil
YHCJIOBOM IIPSAMOI.

IIpumep 3. UcciemoBaTh Ha MOHOTOHHOCTH (PYHK-
1147850)

y=x?2 -3 1In (x — 2).

/ 1 1
Pemenue. Umeem y 2 2x — 3 o
3 _x%2-2x-3 _ (x-3)(x+1)
x -2 x -2 x -2 '
(x-3)(x+1)
x— 2

3HAKM BBIPaKEeHUS

MEHAIOTCA Tak,

KaK IIoxKasaHo Ha pucyHKe 1.156 (cm. 1. 183). Ho 006-
JIACTh OIpeJleJIeHUs MCCAeqyeMOor (QYHKIUM 3aJaeTcs

— + +

B N mmerereRR

Puc. 1.156




[image: image3.png]HEPaBEHCTBOM X > 2. S3HAUUT, U3 IIOKa3aHHBIX Ha PHU-
CYHKe UeThIPeX IPOMEKYTKOB HAC MHTEPECYIOT TOJIBKO

oBa: mnpomMesKyTok (2; 3) — Ha Hem Yy < 0 wmu,
cJIeIoBaTeJbHO, GYHKIIMSI HA STOM HMHTEpBaJie yObIBa-
eT, — U IIPOMEKYTOK (3; +°°) — Ha Hem y’ > 0 u, cie-

IOBaTeJbHO, (DYHKIIMSA Ha 5TOM IIPOMEKYTKE BO3pac-
Taer.

YKaszaHHBIE [Ba IIPOMEXKYTKA MMEIOT OOIIYIO KOHIIE-
BYIO TOUKY X = 3. B TouKe x = 3 3ajanHass QYHKI[HA OII-
penelieHa M HeIpepbIiBHA. B TaKuX caydasax mIpu ucce-
JOBaHNY (PYHKIIMM HA MOHOTOHHOCTh KOHIIEBYIO TOUKY
BKJIIOUAIOT B IPOMEKYTOK MOHOTOHHOCTH.

O T BeT. PyHKINA YOBIBaeT Ha morymHTEpBaJe (2; 3]
1 Bo3pacTaeT Ha Jyde [3; +0).

217. IIpumeHeHe NMPOU3BOTHOM K MCCJIEIOBAHMIO
dbyHKIMHA HA IKCTpeMyM. I'0BOpPAT, 9TO PYHKIUA i =
= f(x) umeetr maxkcumym (MUHUMYM) 8 MOULKe X = a,
€CJIN Y 3TOH TOUKHU CYIHIeCTBYET OKPECTHOCTh, B KO-
Topoit f(x) < f(a) (f(x) > f(a)) nna x # a.

Tak, pyHKIIIA, rPaAPUK
KOTOpOo# wm3o0pakeH Ha Y4

pucyake 1.157, wumeer
MaKCHUMyM B TOYKaX X1 U Ve " A = f(x)

x3 I MHUHHMYM B TOUKaxX /
xz j %1 x4.

Touku MaxkcuMyMa u
MUHUMYMa OO0OBEeIUHSAIOT
OOIIIMM TEPMUHOM — MOY- Puc. 1.157
KU aKcmpemyma.

Oo0paTtumMmcd elrne pa3 K pucyHKy 1.157. 3ameuaem,
YTO B TOYKaX X1 U X4 K I'papuky QYHKIEU MOXXHO

Ry

0 X1 X9 x3 x4

IIPOBECTH KacaTeJbHBIe, IIPHUYEM 5TH KacaTeJbHEIE
OyayT ImapaJjjieJbHbI OCH X, 4 3HAUNT, YIJIOBO KO3(-




[image: image4.png](pUMMeHT KakAoi M3 KacaTeJbHBIX paBeH HYJIIO;
urak, f'(x1) =0, f'(x4) = 0. B Touxkax ke x9 ¥ X3 Ka-
caTeJbHYIO K I'papuKy IIPOBECTH HeJIL3fA; 3HAUUT, B
ATUX TOUYKAX IIpOM3BOAHaAA (pyHKIuUuU y = f(x) He
cymectByerT (cMm. 1. 215). Takum o6pasomM, B TOUKaX
dJKCTpeMyMa Ha pucyHKe 1.157 mpomsBomHasa ambo
paBHa HYJIO, Ju0O He CyIlecTByeT. ITO — o0IIee II0-
JOXXeHue, MOATBEePKAaeMOe CJIeAVIOIMeN TeOpeMO.

Teopema 8. Ecau pyHKnua y = f(x) uMeeT aKcTpe-
MYM B TOUKe X = a, To jaubo f'(a) = 0, 1ubo f'(a) He cy-
IecTByeT (Heobxodumoe ycrosue axcmpemyma).

Toukmu, B kKoTopheIX f'(a) = 0, HA3LIBAIOT CMAUUOHAD-
HblMU, 4 TOUKH, B KOTOPBIX f'(a) He cyllecTByeT U KO-
TOPhIE IPUHALJIEKAT 00JIaCTH onpeneJeHna PyHKIINN,
Has3LIBAIOT Kpumuueckumu. Teopema 8 ozHauaeT, YTO
SKCTPEMYMBI (PYHKIIMHA MOTYT HOCTHUTAaTLCA TOJLKO B
CTAIlMOHAPHLIX MJN KPHUTHUECKUX Toukax. OOpaTHasd
TeopeMa, OfHAKO, HeBepHa: He BO BCAKOH cTaIl[oHap-

HOM MJIM KPUTHUUYECKOU TOUKE (PYHKIIUA UMEET SKCTpPe-

myM. Tar, QyHrnoua y = x3 umeer OJIHY CTAaI[MOHAPHYIO

Toury x = 0 (BHelt y’ = 3x% = 0), HO B 3TOI TOUKE (PYHK-

1A He UMeeT HU MaKCUMyMa, H1 MuHEIMyMa. DyHKInA,

rpapmK KOTOpou m3o00pa-

’KeH Ha pucyHke 1.158,

y = f(x) NMeEEeT KPUTHUECKYIO TOUKY

X = a — 3TO TOUKAa M3JI0Ma,

B Heil y' He CyIIlecTByeT, HO

— B 9TOH TOUKe HeT HU MaKCH-
MyMa, HI MUHUMYMA.

Kax ysHaTh, Korjga cra-

Puc. 1.158 IIMOHAPHAA WJIN KPHUTHUe-

yl\





[image: image5.png]CKada TOUKAa PYHKIINHN SABJSETCA TOUKOHN dKCTpeMyMa?
OTBeT Ha 3TOT BOIIPOC JAeT cJefyIolas TeopeMa.

Teopema 9. IlycTs X = a — cTanmmoHapHAas UJu Kpu-
TUUeCKad ToOUKa QYHKIUHU J = f(X) 1 IyCTh CYIIIECTBYET
nHTepBaJa (b; ¢), comepKamuii TOUKY @ BHYTPHU ce0A u
TAKOM, UTO Ha KaxXJIOM u3 uHTepBaJoB (b; a) u (a; ¢)
npousBogHadA f’(x) cyIliecTByeT U COXPaHAET IMOCTOSH-
HBIN 3HaK. Toraa:

1) ecoiu Ha (b; a) mpousBoxuas y’ > 0, a Ha (a; ¢) mpo-
n3BogHadaA Yy’ < (0, To x = @ — ToOuKa MakcuMyMa pyHK-
nuu y = f(x);

2) ecau Ha (b; a) mpousBoguad y’ <0, a Ha (a; ¢) mpo-
n3BogHas y’ > 0, To x = @ — TOUKa MUHUMYyMa (PYHK-
nuu y = f(x);

3) ecau u Ha (b; a), u Ha (a; ¢) nmpousBoguad y’ < 0
unu y’ > 0, To X = a He ABJISIETCA TOUKOH 9KCTpEMyMa
¢dyarnum y = f(x) (docmamounoe ycaosue axcmpe-
MYMa).

N3 Teopem 8 1 9 BeITEKAET CJEAYIONIEe IIpaBMJO
nccaegoBauua QYHKIOuU y = f(x)Ha 3KCT-
peMy M:

1) HaiiTu obOJiacTh onpenesieHus PYHKIINN;

2) maiitu f'(x);

3) HATH TOUKM, B KOTOPLIX BBIIIOJHSIETCS PABEHCT-
BO f'(x) = O;

4) Ha#TN TOUYKM, B KOTOPHBIX f'(x) He CyIIlecTBYeT;

5) OTMEeTUThL HA KOOPAMHATHOI IIPSIMOI BCe CTaIlu-
OHapHBIE M KPUTHUUECKUE TOUYKM U 00JIACTh OIpejelie-
HUA QyHRIU y = f(x); moaydaTca IPOMEXYTKU 00-
JIACTH oIIpefeseHn A QYHKIINM, Ha KaKJI0OM 13 KOTOPBIX
mpous3BogHaA PyHKRIUU Yy = f(x) coxpaHAET IIOCTOSH-
HbIY 3HAK;




[image: image6.png]6) ompezesuTh 3HAK Y’ HA KayKIOM M3 IIPOMEKYT-
KOB, MIOJIVUEHHBIX B II. 9;

() coesaTh BRIBOJBI O HAJIMUYNY NJIN OTCYTCTBUU 9KC-
TpeMyMa B KaKJ0# M3 BBIJEJEHHBLIX TOUEK B COOTBET-
CTBHHU C TeopeMoil 9.

IIpumep 1. AccaenoBaTh Ha S9KCTPEMYM (DYHKITHIO

y= 2x3 — 15x% + 36x + 1.

Pemenmne:
1) dyHKIOIUA onpesesieHa IIPU BCeX X.

2) y’ = 6x2 — 30x + 36.
3) U3 ypaBHEHU A 6x°—30x +36=0 HaXOouM X1 = 2,
X9 = 3 (CTariuOHApPHBIE TOUKN).

4) y’ cymiecTByeT IpHu BCeX X (KPUTHUYECKUX TOUEK
HeT).
5) OTMeTUM TOUKU X1 = 2, X9 = 3 HA KOOPAUHATHOU

npamoi (puc. 1.159).
N ~ s 6) y' = 6(x — 2)(x — 3). 3HaKm
0 » x IIPOM3BOJAHOM Ha IIOJyUYeH-
2 3 HBIX IIPOMEKYTKaxX OTMeue-
Puc. 1.159
HBI Ha pucyHKe 1.159.

() IIpu nmepexoje uepe3 TOUKY X = 2 cJeBa HalpaBoO
IIPOM3BOMAHASA ' MEHAET 3HAK C «+» Ha « — », 3HAYUMUT,
X = 2 — TOUYKa MaKCHUMyMa; P IIepexoje uepe3 TOUKY
X = 3 IPOou3BOJHASA MEHAET 3HaK C «—» Ha «t», 3HAUNT,
X = 3 — TOYKa MUHUMYMa. B Touke x = 2 uMeeM Yy, =

= 29, B TOuKe x = 3 uMeeM Y,,i, = 28.

IIpumep 2. UcciaemoBaTh Ha S3KCTPEMYM (PYHKITHUIO
y=In(x—-2)+1n x.

Pemnmreunmne:

1) O6snacTs onpenesieHnss PYHKIINU 3aJaeTcsA Hepa-
BEHCTBOM X > 2.




[image: image7.png]9y = L 41_ 2x-2
x-2 x x(x-2)

3) B obJiacTu orpeneseHuss QPyHKIUM, T. €. IIpu X > 2,
HeT HU CTAIlMOHAPHBIX, HU KPUTUUYECKUX TOUEK; 3HAa-
YUT TOUEK 3KCTPEeMyMa V (PYHKIIUU HET.

IIpumep 3. UcciemoBaTh HA 3KCTPEMYM (PYHKITHUIO
x2-6x+9
¥y= =71 -

Pemenue:

1) O6aacTs onpenenenuda x = 1.

2) y’ = (x2-6x+9)(x—1)-(x2-6x+9)(x-1) _

(x-1)2
_(2x-6)(x-1)—(x2-6x+9)-1 _
(x-1)2
_(x-3)2E-H-(x-3)) _ (x=-3)(x+1)

(x-1)2 (x-1)2

3)y’'=0npu x =3 uiau upu x = —1.

4) y’ He cyILIECTBYET Ipu X = 1, HO 3Ta TOUKA HE IPH-
HaJIJIeKUT 00J1aCTH onpeneseHns QyHKIUN.

5) OrMeTM Ha KOOPIH-

HATHOH HPAMOM TOUKM X = . _ _ L
= -1, x =3 uTouky x = 1 -1 1 3
(puc. 1.160). Puc. 1.160

6) 3HaKu IPOM3BOSHOM Ha IOJYYEHHBIX IIPOMEKYT-
KaX oTMeueHbI Ha pucyHKe 1.160.
7) x = -1 — Tourka MakCUMyMa, Yy ax — —O-

X = 3 — TOYKa MUHUMYMA, Ymin = 0.

218. OrpickaHMe HAMOOJBIIET0 M HaMMEHLIIETro
3HAYEeHUH HenpepsIBHOM (PYHKIMH HA OoTpe3Ke. I'oBo-
pAT, 4To QYHKIUA ¥ = f(X), ompenesieHHasaA Ha IpoMe-
*KyTKe X, MOCTHUTaeT Ha HEM CBOero Hauboavuwezo (Ha-




[image: image8.png]UMeHbULe20) 3HAYCHUS, €CTIU CYIIIeCTBYET TOUKA a, IIPH-
HaJJIeKaImias 5TOMY HIPOMEXYTKY, TaKas, YTO MIJA
Bcex X u3 X BBINOJHsSETCA HepaBeHCTBO f(x) < f(a)
(f(x) = f(a)).

O603HaueHNsA COOTBETCTBEHHO: Ypauss Ynaune

Teopema 10. dyHKIUA, HEIIPEPBIBHAS Ha OTPE3Ke,
IOCTHUTAaeT Ha HeM CBOEro HambOoJILIIero 1 HauMeHbIIIe-
I'o 3HAUYEeHUMN.

Haubonabinee 3Hauenue M 1 HauMeHbIIIee 3HaUEHUE
m HeIpepLIBHON (QPYHKIMM MOTYT JOCTHUTaThCS KaK
BHYTPU OTPE3KAa, TaK 1 Ha ero KoHnax (puc. 1.161). Ec-
JI HanOoJIbIIIero (HauMeHbIIero) 3HaueHus QyHKIIIA
IOCTUTAaEeT BO BHYTPEHHE! TOUKe OTPe3Ka, TO 3Ta TOUKAa
SIBJISIETCS TOUKOM 3KCTPEMYMA; BIIPOUYEM, JJIA IIPAKTH-
KM JOCTATOYHO TOI'0, UTO 3Ta TOUKA CTaIll[MOHAPHAs UJIN
KpuTHYecKasd.

Y4
M y = [(x)
m
0 a c b .7:6
Puec. 1.161

AJTropuTM OTHBCKAaHU I HanOOJBIIEI0 M
HanMEHbIIer0o 3HAYEeHUM HeIPephIBHON (PYHKIUU Y =
=f(x)ua oTrpes3kKela;bd]:

1) maitru f'(x);

2) HaiTu TOUYKH, B KOTOPBIX f'(x) = 0 uam f'(x) e
CyIIleCTBYeT, 1 0TOOpaTh U3 HUX Te, UTO JieXKaT BHYTPHU
orpeska [a; b];




[image: image9.png]3) BBIUMCJIUTH 3HAUEeHUA QYyHKIUU y = f(x) B TOU-
KaxX, IIOJY4eHHBIX B II. 2, 1 Ha KOHIIaX OTPE3Ka U BbI-
OpaTh M3 HUX HambOOJIbIllee 1 HaAMMEHbIIIee; OHU U Oy-
IYT COOTBETCTBEHHO HaMOOJBIITNM 1 HAMMEHbITUM 3HA-
yeHNAMU QPYHKOUU Yy = f(x) Ha oTpesKe [a; b].

II p u M e p. HaiiTu HanboJIbIlIee 1 HaMeHbIIIee 3Ha-

UYeHU A HeIIPEPLIBHOM QPYHKIUY [J = x3—8x% —45x + 225
Ha otpeske [0; 6].

Pemenumue:

1) y’ = 3x% — 6x — 45.

2) y’ cymectByet npu Bcex x. Haiimem TOuKu, B KO-
TophixX Yy’ = 0. Umeem:

3x%2—6x —45=0,
—-2x—15=0,
x1=-38, x9=2.

Otpesry [0; 6] npuHaAAIEKUT JIUITL TOYKA X = .
3) BRIUMCJNM 3HaueHudA PpyHKOumu B Toukax 0, 5, 6:

X 0 5] 6

y 225 50 63

HaunbGogbminM 13 HalAeHHBIX 3HAUEHUN (PYHKIIIHN
ABJseTcsaA umcyio 225, HamMeHbIIMM — umncio 50.
WUraK, Ygans = 229, Ygaum — 90.




[image: image10.png]220. 3agauy Ha OTHICKAHMEe HAMOOJBIIMX MJIHU Ha-
MMEHbBININX 3HAYCHUHN BeJMUYHNH. 3a1aUM Ha OThICKaHUe
HanOOJbIINX WJM HAMMEHBINNX 3HAaUEHUH BeJUUYNH
yAOOHO pelIaTh II0 cJeAYyIoIeMy IIJI a HY.

1) BBIABAAIOT ONTUMU3UPYEMYIO BeJIMUnHy (T. €. Be-
JINYNHY, HanboJIbIllee N HauMeHbIIlee 3HaUueHe KOTO-
poii TpedyeTcAa HaliTu) U 0003HAUAIOT ee OYKBOU Y (uju
S, p, r, RuT. I. B 3aBUCUMOCTH OT CIOJKETa 3aJaun).

2) OgHy 13 HEeM3BECTHBLIX BeJUYUH (CTOPOHY, YIOJI
U T. A.) OOBABJIAIT HE3aBUCUMOM IIEPEeMEHHON u 000-
3HAUaIOT OYKBOI X; YCTaHABJIMBAIOT PeajibHbIe I'PAHMU-
IIbI UI3MEHEHUS X B COOTBETCTBUM C YCJIOBUAMMY 3aJaull.

3) Ucxonsa m3 KOHKPETHBIX YCJOBHUM NaHHOM 3aja-
U1, BEIPAYKAIOT I Uepe3 X M U3BECTHLIE BEJIMUNHEI.

4) [Ina moJydeHHOM Ha TPEThEeM IIare QyHKIUU Y =
= f(x) HaxomAT HanbOJIbIIIEE NIV HauMeHbIIIee 3HAUEHME
(B 3aBuCMMOCTHU OT TpeOOBaHMIT 3aauN) IO IIPOMEKYTKY
peasIbHOIO N3MEHEeHUA X, HalifleHHOMY Ha BTOPOM IIIare.

5) HUHTepnpeTupyioT pe3yJbTaT, IIOJYUYEeHHBLIN Ha
YeTBEePTOM IIlare, AJs JaHHOM KOHKPETHOM 3aJgaumu.

Ha nepBBIX Tpex sTamax COCTABJISIETCSA, KaK IIPUHSI-
TO TOBOPHTBH, JMamemamuyeckas Mo0enb 3aJaun.
37ech YacTO ycCIieX PeIIeHus 3aBHUCUT OT Pa3yMHOTIO
BbIOOpa He3aBUCUMOM NepeMeHHOo. Ba:kHO, YTOOBI OBI-
JI0O CPaBHHUTEJILHO HETPYAHO BBLIPA3UTH Y uepe3 Xx. Ha
YeTBEePTOM JTalleé COCTaBJIEHHAsA MaTeMaTuuecKas
MOJ€EJIb MCCJIeLYyeTCA dallle BCero ¢ IOMOIIbIO IIPOM3-
BOJIHOM, pesKe 3JeMeHTapHbIMHU cnocobaMu. B MmomMeHT
TAKOT'O0 MCCJIeIOBAHUS CIOMKET caMoM 3ajaum, IIOCJY-
*KUBIIIE} OTIIPABHOM TOUYKOU JJIS MaTeMaTHUYeCKOU MO-
IeJun, HUccJemoBaTesa He mHTepecyer. U gump xorza
3aKOHUUTCSA pellleHne 3aJau B paMKaxX COCTaBJIEHHOM’
MaTeMaTU4ecKoil MoJeJsiu, IIOJYyUYeHHBIN pe3yJIbTaT NH-
TepPIPeTUPyeTCcs AJIA UCXOMHOMN 3amaun (IATHIN dTAaIll).




[image: image11.png]IIpumep 1. B crenu, B9 KM K ceBepy OT IIOCCE,
NOYIIero ¢ 3amajla Ha BOCTOK, HAXOAUTCS ITOMCKOBAas
naptusd. B 15 KM K BoCTOKY OT Oyimskaiineil K momucKo-
BOH IIapTHUH TOYKHU IIIOcce, HaxoxmuTcs pauneHTp. Ilo-
NCKOBAas IIapTHUA OTIPAaBJSIET Kypbepa-BeJIOCHUIIEANCTa
B panneHTp. KakoB moj:keH OBLITH MapUIPYT CJIeIOBAa-
HUuS Kypbepa, UTOObI OH IIPMOBIJI B paMIleHTP B Kpar-
JauInil CPOK, €CJAU NU3BECTHO, UTO IO CTEIIN OH eJeT CO
CKOPOCTBIO 8 KM /4, a mo mocce — 10 Kkm/u?

PemneHue. Ciesa-
eM dyeprex. Ha pucyHke
1.165 Touka P o3Hauaer
MECTOHAXOKJIEeHNe IIO-
MCKOBOM IIapTUM, IIPs-

> ;] Masa [ — 1mrocce, B —

A M B paiinentp, PA = 9 kKM,

Puc. 1.165 AB = 15 km, PMB —
MapIIpyT cJeJOBaHUA Kypbepa, IPHUUYEeM IIOJIOKEeHHUe
Touku M Mexkny A n B moka Hem3BeCTHO.

Bynpem pemiars 3amady II03TAaIIHO.

1. OnTuMusupyemMasa BemumHa — BpeMsdA ¢ IBUKE-
Hus Kypbepa u3 P B B; Hafo HAUTH T4y

2. Ilonmoxxkum AM = x. Ilo cmbicay 3amauu Touxka M
MOJKET 3aHATH JIo00e IIoJioXKeHme Mexay A m B, He
NCKJIIoUasa caMux Touek A u B. 3HauuT, peaJbHEBIE I'pa-
HUIBI U3MeHeHusd X TaKoBbI: 0 < x < 15.

3. Bripasum t uepes x. Umeem PM = A/PA2 +AM?2 =

Py

= A/81 + x2. DTOT NyTh BeJOCUIENUCT eLeT CO CKOPO-
CTBIO 8 KM/d, T. €. BpeMd 1, 32 KOTOPOe BeJOCHIIeUCT

/ 2
IIPOXOJUT IYTh, BEIpaxKaeTcsa QOPMYyJIon £ = 8l 8+ x,
INanee, MB = 15 — x. 3TOT IyTh BEeJOCUIIEAUCT E€IET
co ckopocthbio 10 KM/4, T. e. BpeMa 19, 3a KOTOPOE

OH IIpOoe3’KaeT 3TOT HIYyTh, BEIpakaerTcd (POpPMYJIOH





[image: image12.png]15 -x

tg = 10 CyMmMmapHoe BpeMmMda t, 3a KOTOpoe OH
_ /81 +x2
IIPOE3KaeT BeChb IyTh, PABHO {1 + {9, T. €. T = 3 +
n 15— x .
10
4. Hy:xHO HalITM HauMeHbIIIee 3HaUYeHne PYHKITUN
s n8l+x% , 15-x
8 10

Ha otpeske [0; 15]. Ucmosp3yeM AJist aTOro mias us n. 218:

1

/=_.l 2 2. l_ _ 1
pr=1-1@1+a?) 2 20+ L)

X — —
8.81+x2 10
2) t’ cymiecTByeT npu Becex x. HaiimeM TOUuKM, B KO-
TopbIX ¢’ = 0. UmeeMm:

X _l=0,

8./81+x2 10
5x =481+ x2,
25x% =16 (81 + x2),
9x%=16-81,
x=4-3=12.

3HaueHue x = 12 npuHagiaexut orpe3xy [0; 15].

3) CocraBuM Tabiuny s3HaueHWH (PYHKIIMU, KylIa
BKJIIOUMM 3HaUeHUs PYHKIINK Ha KOHIAX OTPe3Ka 1 B
HaVJJeHHOM CTaIllMOHAPHOMN TOYKeE:

X 0 12 15
t 105 | 87 | 5.306
40 40 40

87

tHaI/IM o E .




[image: image13.png]YeTBepTHIN 9Tall PelIeHusa 3aJaul 3aKOHUYEH, HaM
OCTaJIOCh MHTEPIPETHPOBATHh MOJIYUEHHBIN Pe3yJbTaT
IIPMMEHUTEJNbHO K MCXOMHOM 3azaue.

5. Bpemsa t., ., AocTuraercsa npu x = 12. 3uaqur,

BeJIOCHIIEANCTY HAA0 €XaTh II0 TaKOMy MAapIIpPYTy
PMB, uTo0BI paccTossHue MeXay ToukamMu A u M 1o
11occe OLLJIO paBHO 12 KM.

IIlpumep 2. Uepe3d pukcupoBaHHYIO TOURY M
BHYTPH AAaHHOTO yIJia IPOBECTH MNPSAMYIO, OTCEeKalo-
IITYIO OT 3TOT'0 yIJja TPEeYyroJbHMK HauMMEHbIIeH ILJIO-
manu (puc. 1.166).

PemeHnue (mosramam).

1. OnTumusupyemMas Be-
B JUYNHa — IJOINamb S Tpe-
yrojabpaunka AOB.

2. IIposexem DM | OB,
MK | OA.Tlonoxum KB = x;
peasibHbIe I'DAaHUIILI M3MEHe-
0 D A HUS X TaKOBBI: 0 < x < 400,

3. IlockoabKky M — QPuk-

CUPOBaAHHAA TOYKa, OTpe3s-

Ku DM u KM To:ke puKCUPOBaHbI; moaoKkuM DM = a,
KM = b u BeIpasum S uepes x, a, b.

Paccmorpum Tpeyroasauku MKB u AOB, oHu 110-

MK _ KB b x

Puc. 1.166

O0HBI; 3HAUUT, —— , T.e. — = ——, Orcioza
a A0 OB A0 a+x a
HaxonuM AO = blatx .

x

IMaee nmeem S = % AO -OB-sin o, rome o. = L AOB.

1 + : in + x)2
3HauuT, S = = b(a +x) (a+x)sino= bsina (a+x)
2 X 2 X
(MmaTeMaTuuecKass MOJieJIb 3aJauy COCTABJIEHA).
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4. PaccmoTpuM QyHKIIMIO S = K @ ,0<x <+00,

in o
rae k= bsToc . HavineMm ee HamMeHbIIIee 3HaUeHUeE:

1)S =k 2(a+x)x;(a+x)2 _ 5. (a+x)(2x—a);
X X

2) mpou3BOAHAaS He cymiecTByeT B Touke x = 0, a 00-
pamiaeTcs B HyJb B TOUKaX X = —a, X = a. I3 aTux Tpex
TOUEeK NpPoMekKyTKY (0; +°0) mpuHaaJde:KuT JUIIL TOU-
Ka X = a;

3) X = a — eIWHCTBEHHas CTallMOHAPHAas TOYKaA,
npuHaajaexariasas npomexyTky (0; —+o0), npuuem
TOUYKAa MEUHUMyMAa. 3HAUUT, 110 Teopeme 11 (1. 219), Ha-
NMeHbIIIee 3HaueHne (PYHKIUY JOCTHUraeTCcsd MMEHHO B
TOUKE X = a;

5. BepHeMcs K MCXOMHOM reoMeTpuuecKoi 3agaue. Ec-
au x = KB = a, 1o, mocKoJasky OK = a, MK — cpemHas
JuHuA Tpeyroabanka AOB; 3uauut, M — cepenuna AB.
TaxuMm obpa3oM, UTOOBI OT CTOPOH YIJIa OTCEUYDb TPEYTI0JIb-
HUK HaVMeHbIIIEeH ILJIOIaan, HaJo IIPOBECTH UepPe3 TOUKY
M 1npsaMyIo Tak, UYTOOBI €€ OTPE3OK, 3aKJIIOUEHHbBII MeX-
Iy CTOPOHAMM yIJia, JeJInJcsa B Touke M momoJiaM.





