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OTBETbI

12. 485,5 < x < 486,5. 13. 0,5. 14. 37,3 < 37,5 < 37,7 (cm?). 15. 0,00005.
16. Iludpst 3 1 9 sepusie B crporom cmuicae. 17.0,3%. 18.0,05%.
19.1)0,2; 2) 0,4; 3) 0,3; 4) 0,42. 20. 2%. 21. 1) 0,237; 0,24; 0,2; 2) 3,358;
3,36; 3,4; 3) 14,003; 14,00; 14; 4) 5,326; 5,33; 5,3. 22.a = 6,61;
Aa =0,0015; €, = 0,00023. 23. R = 18,8 (Om); AR = 0,06; €, = 0,3%.
24.a = 1,37; Aa = 0,001; ¢, = 0,1%. 25. 1,53; 0,2%. 26. 39 + 0,2 (cm).
27.0,3%. 28. 2,51 + 0,004. 29. 4% 30. 0,06% . 31. [lo 0,01 (m).

§ 3. /IuHeiiHble ypaBHEHNsA C OAHOW NepeMeHHoM

32. Pemnte ypasHenue:

T =Txtl;
6) 5(x + 5) + 3(x + 2) - T(x + 6) = x;
7)5(x+5>+3(x+z)—7(x+4§) -z

33. Pewnre ypasHenue:

+2_x-1_3 4
pri_s—C .2 x

Ye-8 x-8 2 25

5x — 2 19 7 8
3 . ~ _
V2c-3 x-6 2° b e = =0;
5) 4 _+ Y = 4

x+2 x+3 (x + 2)(x + 3) "

34. Pasgenure uncao 75 Ha JABe 4aCTH TAK, 4TOOB G6ibmIas yacTh
NpPeBhINIAIA BTPOE PABHOCTH MEXK/y 00EMMH HACTAMM.

35. Cymma asyx uucen pasua 64. IIpu genennu Gonbmero yucia Ha
MeHbIIIee NoJyYaercs B uacTHoM 3 u B ocraTke 4. Haitaure atn
yueaa.

36. Bepxuee oCHOBaHME TPaNenui coctasaser 5 ¢M, BhicoTa — 8 CM,
mromans — 68 em?. Beruncanre ATMHY HHUIKHEro OCHOBAHMS.

37. Cymma AByX 4uCes paBHa 2490. Haitanre aTH Yncia, eCan 6,5%
OJHOTO M3 HUX COCTABJIACT 8,5% apyroro.

38, Pemnre rpaduuecKiM crnocoboM ypasHenue:
Nx- 0; 2)x+2=0; 3)2x-5=0;
4)3-x=2x-3; 5)x=2x+2.

39. Pemure ypaBHen#e AHATHTHUECKIM U rPadUueckiM cnocobamn:
1) |x| = 5; 2)|8x-5|=1;

3)|2x-5|=x-1;
5)|2x-5|=2-x.

OTBETHI

32. 1) 18; 2) 23; 3) 9; 4) 13; 5)  ; 6) Kopreii ner; 7) GecKoueunoe MioxKe:
ermo xopneit. 33. 1) 10; 2) 25 8) 35 4) 9; 5) xopneit ner. 34. 45; 30.
35.49; 15. 36. 12 cm. 37.1411; 1079. 39.1) -5 wm 5 2) 3 nim 2;

3) 2w 4; 4) 5 ; 5) perenuii ner.

§ 4. InHeitHble HepaBEHCTBA

40. Pemmre HePABEHCTRO:
1)x+6>2-3x;
_20x +1
* 3

2)3x-6>4x-9;
+2; 4 (-1P-5<(x+ )%
3+4x; 6)5x—4>T+5x.

41. Pemmure cHCTEMY HEPABEHCTB:

1) [3x+7>7x-9, : 2) [2x>4x+6,
x-3>-3x+1; 4x +3<2x+1;

3){6x77>5x—1, 4){5:—3-1“(,

3x+6>8x-4; & 2
§f3x< 5)(*5.
5) (7-6x 8x+1 .,
—z—no;“ 3 -12,
%+ 1 1
3 > 2x - 233
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NPABUNO MCCAEAOBAHUA OYHKUMK y = f(x)
HA IKCTPEMYM C NOMOLLbIO NEPBOA NPOU3BOAHON

L. Haiitu npoussoanyio f'(x).

11. TIpupaBHATH ee HYJII0 W HAATH JA€HCTBHTENbHbIE KOPHU —
Kpumuyeckue moyku x, pyuxunu y = f(x) (Mpm MHUMBIX
KOPHSAX 9KCTPeMyM (DYHKIIMN He CYIecTByeT).

1. Mccnenosats 3HAK NPOM3BOAHOI f'(X) B NPOMEKYTKAX, HA

KOTOpbIe HANEHHBIE KPUTHUYECKHE TOUKH AeNAT 0bJacTh

onpenenenus Gpyukuun y = f(x).

KDHTH‘IECKEH TOYKA X, €CTh TOYKA MAKCHMyMa, €cJH OHA
OTAesAET NPOMEKYTOK, B KoTopoM f'(x) > 0 ciesa or Tou-
KH X, OT IPOMEKYTKa, B Kotopom f(x) < 0 cnipaBa ot Tou-
KH X, T. €. IPOM3BOJHAA MeHAeT 3HaK ¢ (+) Ha (—) npu ne-
pexojie uepes TouKy X.

v

V. Kputuueckas Touka X, ecTh TOUKA MHHMMYMa, eCJH OHA
OTAENAeT NPOMEKYTOK, B KoTopoM f(x) < 0 ciesa or Tou-
KM X, OT MPOMeKyTKa, B Kotopom f’(x) > 0 cnpasa oT Tou-
KM X, T. €. NIPOU3BOAHAA MeHAET 3Hak ¢ (—) Ha (+) npu ne-
Pexojie uepes TOUKY X;.

Eciu B npoMeskyTKax, pasjieNleHHBIX KPHTHUYECKOH Tou-
KOH X,, 3HAK IPOM3BOJHOI He MEHAETCSH, TO TOUKA X, KC-
TPEMyMa He MMeeT.

VI. Bbiuuciurs 3HaYeHNA PYHKIMH B TOUKAX 9KCTPEMyMa.

NPABM/AO UCCAEAOBAHUA OYHKUUN y = f(x)
HA IKCTPEMYM C NOMOLLbI0 BTOPOW NPOM3BOAHOM

1. Haiiti nponssoanyio f'(x).

II. HaiiTi KpuTHYECKHE TOYKN AAHHON (GYHKLMH, B KOTOPBIX
f(x)=0.

1. Haiitn Bropyio npoussoanyio f(x).

IV. HccnenoBatsh 3HAaK BTOPOIi MPOM3BOAHOI B KaXA0ii M3 KpH-
THYECKHUX ToueK. Ecaiu npu aToM BTOpas mpoMsBofHas OKa-
JKeTCA OTPULATELHOMN, TO (GYHKIHUA B TaKoil TOUKe MMeeT
MAKCHMYM, & eCJIM NOJOKHUTEeNbHOMN, To — MuanMyM. Ecan
Ke BTOpas NPOU3BOAHAS PABHA HYJIO, TO IKCTPEMYM (DYHK-
LM HAZI0 UCKATh C OMOIIBIO NIEPBOIl TPOM3BOAHO .

Haumenbwee u HauGonbwee 3nauenns hynkuwn. s HAXOMAEHNS Ham-
MEHBIIero ¥ HanGoabIIero 3HaYenuii GYHKIMHA, HEIPEPLIBHON B He-
KOTOPOM NPOMeKYTKe, HeODX0AMMO:

190

1. Haiitn KpuTHYeCKHe TOYKHM, NPHHAJJIEKAIMEe 3aJlaHHOMY
TIPOMEIKYTKY, ¥ BEIYHCITHTE 3HAUCHUSA GPYHKIMM B THX TOU-
Kax.

II. HaiiTn 3Hauenns GyHKIMM Ha KOHIAX TPOMEXKYTKA.

IIl. CpaBHHTEL NOJyYeHHble 3HAYEHMHA; TOra HaAMMEHbIIee W
HaubosbIIee N3 HUX ABJIAIOTCH COOTBETCTBEHHO HAMMEHb-
UM ¥ HaUbOJMBIINM 3HAYEHHAMU (GYHKIHUHM B pacCMaTpH-
BAEMOM NPOMENKYTKE.

Hanpasnenue BoinyknocTy rpaduka dynkuun. Kpusas y = f(x) naseisaer-
st BINYKAO{l BHU3 B IPOMEMYTKE @ < X < b, €CITH OHA JIEKHUT BhILIE Ka-
caTenLHOl B 11060i TOUKe 9TOro NPOMERKYTKA, U HaoGOpoT, 86INYKAOU
88€pX, ecJIn OHA JIEHKUT HUIKE KACATEIbHOI B J11060i TOUKe 3TOro npo-
MeXyTKa.

BhinyknocTs KpuBoit y = f(X) BHM3 MJIN BBEDX XapaKTepuayercs
3HAKOM ee BTOPOH ITPOM3BOJAHOMN: €M B HEKOTOPOM INDOMEKYTKe
f"(x) > 0, To kpuBas BeIMYKJIA BHM3; ecau ['(x) < 0, TO KpUBaA BbI-
MyKJia BBEPX.

Touku neperuba. Touka rpaduka dyuxnun y = f(x), pasgensomas
NPOMEKYTKH BBITYKJIOCTH NPOTHBONONOMKHBIX HANPABICHUH, HA3BI-
BaeTcs moykol nepezuba. Touxamu nepernba MOTyT CIYIKHTH TOJTBKO
KPUTHYECKHE TOYKH, NPHHAJIexanne o61acTn onpeaenesus GyHk-
uuu y = f(x), B KOTOpBIX Bropas npousBopHas f“(x) obpamaerca B
HyJIb MM TepuuT paspeis. Ecau npu mepexoje uepes KpHTHUECKYIO
TOUKY X, BTopas npoussopHas f”(x) menser 3nax, To rpagux QyHk-
MK uMeeT Touky nepern6a (xo; f(x,)).

NPABU/O HAXOXAEHUA TOUEK NEPETUEA TPAOUKA OYHKUMK y = f(x)

1. Haiiti BTopyio npoussoanyio f"(x).
II. Haiitn kpurHueckite Toukn GyHKIOUH y = f(X), B KOTOPHIX
f" (x) obpaimaeTcs B HYJIb MJIM TEPIUT PA3PhIB.

11I. HccnenoBaTh 3HAK BTOPOii NPou3BoAHOi f”(x) B mpoMexyT-
Kax, Ha KOTOpbIe Haii/IeHHble KPUTHYECKHUE TOUYKH AeNAT 06-
JacTb onpepenenns pyukuun y = f(x). Ecau npu aTom Kpu-
THYECKasAs TOYKA X, pasjessieT NMPOMEXYTKH BBINYKJIOCTH
NPOTUBOTIOJIOKHBIX HANPABJIEHWIl, TO X, ABAsAercsa abcnuc-
coif ToukH nepernba QyHKINH.

IV. Bbruncauth 3HaYeHHs QYHKINA B TOYKaX nepernba.
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OBLASA CXEMA NOCTPOEHUSA TPAGUKOB OYHKUUI

1. Haiitn o6aacTs onpejenenus GyHKINH.
II. BuisicHUTB, He ABAAETCA AU (DYHKIMSA YeTHOH, HeueTHOl
MJIH TIePHOAMYECKOM.
III. Haiitn Toukn nepeceuenns rpapuka GyHKIHH ¢ OCAMH KO-
OpAMHAT (eCJIN 3TO HE BLI3LIBAET 3ATPYAHEHMIT).
IV. Haiiti acumnroTe! rpaduka GyHKIMI.

=

HaiiTi npoMesKyTKH MOHOTOHHOCTH (DYHKIIMM M ee DKCTpe-
MyMBI.
VI. HaiiTu npoMexyTKH BbIIYKJIOCTH rpaduka GyHKIMN H TOU-

KH nepernba.

§ 116. lIndpdepenunan pyHkumuu. punoxexne
avddepeHunana Kk npubAMKEHHbIM BbIYUCAEHUAM
Juddepentuan aprymenta dx npuHHMAETCA PABHBIM NPUPAILLEHUIO
aprymenra, T. e.
dx = Ax,
a puddepennuan GyHKIMK y = f(X) paBeH IPOM3BECHNIO TPOU3BOA-
HO# hyHKUMK Ha AndpeperInan aprymMmenTa, T. e.

dy = f'(x) dx.

U3 aroro caeayer, 4To npoussogHas GyHKUMM y = f(x) ecTh OTHOLIE-
Hue auddepenuuana pynkimn K anddepenuany aprymenta
. ,_d
r@=y=3L.

Ilycte ans GyHkunm y = f(xX) BeJIMYMHA X OJYyUEHA HEOCPe/CT-
BEHHBIM M3MEpPEeHHeM HJIHM B pesyibTare "pMGJIM)KeHHOl‘O BhIUMCIIe-
HUA. Hp“ HAXO0XJACHUH BeJIMYNHBI X MbI IONYCKAEM He 3aBUCAIIYIO OT
HAC NOTrPenrHocTs Ax.

Ilyers x — npubanskeHHoe 3HAUEHHE apryMenTa, Ax — abcosior-
Has TOrPEelIHOCTh BeJMYUHBI X, AX/X — OTHOCHTEJbHAS NOrper-
HOCTb BEJIMUMHBI X, a (X + AX) — HCTHHHOE 3HAYEHHEe N3MePAEeMOil Be-
JMUNHBL (AX MOXeT GbITh KAK MOJOKHTENbHBIM, TAK W OTPHILATE b
HBIM YHMCJIOM), TOTa a6COTIOTHAS TTOTPEITHOCTE (DYHKIIHK paBHA

|8yl = |fCx + ax) = f(x).
192

IIpu Manbix 3HaueHnAX Ax (GIM3KMX K HYJIO) BeMUMHY NpHpa-
menus Ay MOXHO NpuOIMIKEeHHO 3aMeHHTH Auddepenuuanom dy,
T e

Ay = f(x + Ax) = f(x) = f(x) dx = dy.

IIpubankennoe paseHcTBo Ay ~ dy N03BOJAET NPHGIHIKEHHO BbI-
4MCAATH Npupalenne Gyskuun y = f(x).

OTHOCHTEeBHAS TIOTPEITHOCTD € BeJINUMHBI Y BhIYHUCIALTCA 110 hop-
Mmyse

z=|'1!|.
[

Jlna BeraucAeHns NPUOINAKEHHOrO YHCIOBOTO 3HAUeHUA (GYHKIMH
npumensaercs (hopmysia
f(x + Ax) = f(x) + f'(x) dx.
W3 a10ii (hopMyJIBl JETKO MOTYT ObITh NOJIy4eHbl (GOPMYJIBI AJs Ha-
XOM/IeHHsA TPUOIMIKEHHBIX YMCJIOBbIX 3HAYEHMIT cTeneHeil, KopHeil,
0OpaTHBIX BeJIMUUH U APYTHE. .
opmyJa A5 BHIYHCIEHNS TPUOIHKEHHOTO YNCI0BOIO 3HAYEHUA
crenenu:
(x + Ax)" = x" + nx" " 'Ax.
YacTHble cayyan:
(x + Ax)? =~ x? + 2xAx;

(x + Ax)® = x3 + 3x%Ax;
(1+Ax)"=1+n-Ax.

OTHOCHTEILHASA NIOTPENIHOCTb CTeNeHH PaBHa

e(@®)=n de .
YacTHble cayYan:
Ax
2) = 9AX.
e(x) =273
o Ax
£ (x3) = 37 5

@opmya A5 BEIYACTIEHHS TPHOIHKEHHOTO YHCI0BOTO 3HAYEHH A
KOpH#A:
Ax +Ax = x +

YacrHble cayuan:

Jrvhx = Jx + 2%,
2Jx
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Yr+ Ax = Y + 2E,

33’
AT FAx =1+ 8%,

OTHOCHTeNBHAS IOTPENIHOCTE KOPHA PaBHA

e(vr) =125

Yacrreie cayuan:

e(x) =32
e(¥r)- 345

D@opmyia 1A BEMUCACHUS TPUOINKERHONO YHCAOBONO JHAYCHHUA
06paTHON BeJMUMHKL

Yacrusle cayyau:

11, Ax
Foax Tx Pt

! ~1-Axm
1+Ax N

) 1+ Ax.
T-Ax

TnaBa 22. UnTerpan

§ 117. HeonpeaeneHHblit MHTerpan

@yuxuns F(x) nassisaercs nepsoobpasnoi ans Gynxmun f(x) B npo-
MeHKYTKe @ < X < b, ecJin B 11060i TOUKE 3TON0 NPOMEKYTKA ee IPOHs-
BOAHAA paBHA f(X):

F(x)=f(x) = dF(x)= f(x)dx, a<x<b.

Oreickanue nepsooBpasnoli dynkuuu F(x) no sagannoil ee npous-
BOAHOI f(x) ran 1o anddepenunany f(x)dx ects geitersue, ofiparroe
AnbdepeHIPOBAHMIO, OHO HAIBIBACTCS UNMEZPUPOBAHUEN.
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CoBOKYIHOCTH NepBoobpasnsIx Ans QpyHxuny f(x) win ans andg-
epennmnana f(x)dx HasbIBAETCA HeOnpedeneHHbIM UNMeZPanoM w 06o-
3HAYACTCS CHMBOJIOM

| fxydx = Fx) + €,
ecan
d[F(x) + €] = flx) dx,

rae f(x) — noasHTerpansas Gyaruus, f(x) dx — noasHTerpansroe
Bhipazkenue, C — NPOU3BONLHAA OCTOAHHAS .

OCHOBHbIE CBOACTBA HEONPEAEAEHHOTO UHTETPANA

1. Heonpeseaennsii uarerpai or juddepennmnana Gynxunn
pasen 510l PYHKIMH IIOC TPOMIBOILHAS HOCTOAHHAN:

JdF(x) = Fix) + C.

11 Inddepenumuan ueonpeneneunaré MHTerpaa pasex nojibiH-
TErpanbHOMY BHIPAZKEHWIO, & IPOUIBOHAS HEOTIDEIeIeHHO-
ro MHTerpasa PABHA NOJBIHTErPATLHOM hyHKIIN:

dffede=fdr, (] dx -1,

111. Heonpeaesnenssiil wHTerpas anrebpanieckoil CyMMbl GyHK-
1uii pasent aireGpanveckoii cyMme Heompe/ieleHHBIX HHTer-
paJios aTHX (hyHKIMIE:

[ 1) + @] dx = | () dx + [ g(x) dx.

1V. TlocTosHHBI MHOMHTENb NOABIHTETPATLHONO BHIPANEHHA
MOKHO BRIHOCHTE 34 3HAK HEONPE/eeHHOr0 HHTerpaa:

[ aftx)dx = a| f(x) dx.

V. Ecan j/(x) dx = F(x) + C u u = ¢(x) — niobas u3secTHas
(YHKIMA, MMEOImas HelpephiBHYI0 NPOH3BOAHYIO, TO
Jfw) du = Fu) + C.
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OCHOBHBIE ®OPMY/Ibl UHTETPUPOBAHUA

(TAB/IMYHBIE MHTErPAbI)Y
_ nt1
[de=x jx"dx=n+l (n#-1)
dx _ x
[T—lnlx! ja’dx=£~;
Jerdx=ex JInxde=xInx-x

[ sinx dx = —cos x J cos x dx = sin x

dx dx
Icus*x =tgx jsinz: = —ctg x
d 1 -
I L ’ n‘ I‘[%:In]x+dx21a2f
x2 + a

dx
x2+ a2

wl x
= arctg 2

MHTerpuposanue MeToaoM 3amenb nepeMenHoi. Mnrerpuposanie Meto-
JIOM 3aMeHbl NepeMeHHON (CIoco6OM MOACTAHOBKYM) 3aKIIOYACTCH B
npeoGpa3oBaHNK HHTErpaia If(x) dx B uHTErpas J F(u) du.

¢ PUMEP. Buqucnu’rb[ i-.
(x2+1)%

PEWEHWE. TTonosxnm x% + 1 = u, umeem 2xdx = du, xdx = (1/2)du.
Toraa

xdx " 1 1 -2
| A, 24 1)3. - By =z o & -
P J (2 + 1) 3x dx zju du=3 — +C
1
=‘_.+C:7;z +C.
du? 4(x2+1)

! IIpon3BoaLHAR MOCTOAHKAS Be3Je ONYLIEHA U IOAPAIYMERACTCS .
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§ 118. OnpeaeneHHblit UHTErpan

Jlst BBIMMC/IEHUA OTIPE/Ie/IeHHOr0 MHTerpaia ot GyHkmun f(x) B TOoM
caydae, KOTZIa MOXHO HAMTH COOTBETCTBYIOIUIMIl Heolpe/eseHHbIi
unrerpan F(x), cayxnt ¢opmyna Heromona — Nleiibruua:

y
| flxydx = F(x) |0 = F(b) - Fla),

T. €. Olpe/ieIeHHbIii HHTErPaJ PABeH PA3HOCTH 3HAUYeHHIT mepBoo6pas-
HOJ IpH BEPXHEM M HHYKHeM npejesax nuTerpuposanus. Hanpuwmep,

f"""z = arcsing —aresin (1) =

m\ _"5n
-9 %
BbiuMC/EHHE ONpeAenieHHOro WHTErpana MeTOAOM 3aMeHbl MepeMeHHOM.

TIponmiocTpupyem aToT c1ocol ¢ OMOIBI0 TPUMEpPOB.

4 NPUMEP 1. Beruncants
j- dx

= arcsin x 1

i Bx-1"

PEWEHME. Ionoxum 5x — 1 = u, Toraa 5dx = du, dx = (1/5) du.
BhiuncisieM HOBble Npejensl WHTerpupopanus: u, = 5+1 — 1 = 4,
u,=5+2-1=9. Ioaromy

t_dx H ]
=[(Bx-1)"2dx=z [ uV2du =
r — G i

— 2292 gz gqizy_ 2
Suwrfi-ger-an -2

¢ [PUMEP 2. BeruncinTsb

** sinx dx
) B-cosx
PEWEHUE. BBesieM HOBYIO IEpeMEHHYIO OACTAHOBKO# 3 — COS X = u.
Tpoauddepennuposas, noxyunm sin x dx = du. Haxoxum HOBBIe
npenensl uaTerpupopanus. Ilogcrasus B Bhipaskenue (3 — cosx = u)
snavenus 0 1 /3, COOTBETCTBEHHO MOJIYYHM
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u,=3-cos0=3-1=2, u,=3-cosn/3=3-1/2

Caenoparenso,

5,
wa 2 w2

2

sinxdx _
3-cosx |

o 2

=1n(1,25) = 0,2231.

du 5 o
b —Inu' =In3 —ln2~lni~

§ 119. lnddepenumnansHsie YpaBHeHua

Augppepenuuansusim YPasHeHueM HA3LIBAETCA ypaBHEHHe, CBAILIBAK-
nee mexay coboii nesaBucumyio TEPEMEHHYIO X, HCKOMYIO (hyHKILHIO
Y w ee npousBOAHLIe WM udipepeninab.

Cumsoanveckn andipepennansroe VPaBHEHME 3ANHCHLIBACTCH B
caepyiomenm suae:

Flx,y,y)=0,

Flx,y,y") =0,

Flx,y, 4 4" ... ,y™) = 0.

Audxpepenunansuoe ypasuenye nassisaeres 06bIKHOBEHHBIM, ecnn
HCKOMAs GYHKILUA 3ABHCHT OT OAHOTO HEABHCHMOTO TIEPEMEHHOTO,

Mopadkom nudxbepenunansioro ypasnenus nassmaeres nopsAoK
crapmeii npouasoanol (san andbepennmana), sxonsmeit » nannoe
ypaBHenue,

Pewenuem (niu HHTErpanom) audheperuuansioro YPaBHeHHs Ha-
AbIBAETCH Takan pyHkumA, KoTopas obpamaer aro VPaBHeHHEe B TO-
HAECTRO.

O6mum petnennem (nam obuyum HHTerpasiom) auddepenumnanbro-
PO YPABHERUA HAIKIBACTCS TAKOE PEIICHME, B KOTOPOR BXOANT CTOML-
KO HE3ABMCHMBIX IIPOM3BOILHBIX NOCTOAHHEIX, KAKOB MOPSAOK ypas-
Henus. Tak, obmee pemenne AudipepeniiuanbHoro ypasenns nepeo-
10 NOPALKA CORCPIKUT OAHY NPOHIBOALHYIO HOCTOMHHYIO.

Yacmusim pewenuem mndipepentnansroro YPABHEHUs Ha3kIBaeTCA
Pelierne, noiyYennoe u3 obIero Npy pasanuHbIX YHCAOBBIX 3Have-
HMAX NPOMIBONLHEIX TIOCTOAHHBIX. BHAYCHNSA PONIBOBLHBIX TOCTO-
AHHBIX HAXOAATCA NPH ONPEACNCHHBIX HAYANLHBIX SHAUCHHAX apry-
MEeHTa i DYHKIIH.
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Tpaduk uacTHoro pemenns AnpepeHnNaILHOTO YPABHEHNS Ha-
awiBAeTCH UNMezpanbHoil Kpusod. Obmemy peennio guddepeHuans-
HOrO YPABHEHHSA COOTBETCTBYET COBOKYIHOCTDL (CeMeiicTBO) BCeX MH-
TerpajibHbIX KPpHBBIX.

JinddeperupuanbHbiM ypaBHEeHHEM NEPBOro NMOPAAKA HAZLIBACTCS
VPABHEHHE, B KOTOPOe BXOAAT NPOHIBOAHBIE (1M Andiepeninany)
He BRILIE [ePBOTO NOPsiAKa.

JudibepenuuansusiM ypasHenueM ¢ pa3densiouumMucs nepemen-
HbIMU HA3LIBAETCH YPABHEHHE BUAA

d
T2 =) o).

Jlns petien s 9TOro YpaBHEHNA HYKHO CHAMANA PASJCTHTS [epeMen-
Hble

Ay dx,
ow ~ @
a 3aTeM MPOWHTErpUpoBaTh obe yacTH non'yqennnm paBeHcTBa:

v _ .
[ ot =11 dx

Vpasuenne Biga
dy -
ax T+ ex) =0,

rae f(x) u ¢(x) — QYHKIKUY OT X, HASLIBACTCS AUHETHIM Qugpdepenyu-
G/bHbIM ypasHeHueM nepeozo nopadka. B uactaom cayuae f(x) u ¢(x) Mo-
ryT OBITH NOCTOAHHBIMA BeIHUHHAMK. DTO yPaBHEHHE IPHBOAHTCA K
YPaBHEHMIO ¢ PASJEISIONMMHCA TIePEMEHHBIMM ¢ TIOMOIIBIO MOACTA-
HOBKH J = U2, Ile 4 ¥ 2 — HOBBIE DYHKIUM OT X.
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42. Pemmure COBOKYIMHOCTE HEPABEHCTB:

n [4x+7 >2x+13
3x +2<2x+3;

3) [5-2x>38x-10
2(1 -2x)>1-5x;

43. Peumnte nepaBeHcTso:
3a + 1
2a +3
2x + 1
3x + 2
2x +3
3x + 2 Si%
3-5m
2m -5

1) >0

3)

< 0;

5)

o

<-3;
44. Pemnre nepasencTso:

1)|x-2)<4;
3) [x - 5| > 8;

OTBETbI

2) [2-8x<8-5x
2(4-x)>x-22;

4) [2x-4>5-x
1-5x<8-4x.

5-m
2-3m

1-2y o
4)4;3”s0,

2) =0;

2(1 - 4a)
6) L. —19) 5 g
) 2a + 1 > -6

3x + 1
2x -5

8) >2.

2)|x+8|<1;
4) |3x + 6| > 3.

40.1) -1 < x < ++00; 2) 00 < x < 8; 3) ~00 < x < -3,5; 4) -2 < x < +00;

5) o0 < x < +00; 6) wer pemenun. 41.1) 1 < x < 4; 2) —oo < x < -

4)-T<x<+00.43.1)-c0 < g < -

wam L <

3) mer pemenns; 4) 1,5 < x < +00; 5) —00 < x < —5; 6) mer pemenuar
42.1) -0 < x < 1 mam 3 < x < 400; 2) ~c0 < x < 10; 3) —00 < x < +00;

3 ﬂ<+oo;2)—oo<m<§

¢ 2
s 5 < m < +00; 8) —5 < x < '%1‘“5 Sy< %;5)—W<x<‘A§ o

1
i Sx<+400; 6)-c0<a<-2 wam

Sl ca<ioo; N25<m<1y

8)25<x<11.48.1)-2<x<6;2)-9<x<-T;3) -0 <x < -3 wm
18 < x < +00;4) ~c0 < x < -3 mam —1 < x < +oo.

10

45.

46

47.

§ 5. CUCTEMbI NMHENHbIX YPaBHEHWA

Pewute cuereMy cnocobaMyu anrebpanieckoro cJa0enus, moji-
CTAHOBKM 1 rpadmuecknm:

1) [5x-2y=1, 2) [Bx+4y=T
3x + 4y = 25; 4x +2y=9;

3) [2x-3y=-3, 4) [2x -4y =14,
-6x + 9y =9; 4x + 3y = -27.

TIpi KAKOM 3HAYEHUN @ CHCTeMa

2x —ay =3,
6x-9y=9

nMeeT HGeCKOHEUHOe MHOKECTBO pelienmit?

IIpyn KAKOM 3HAYMEHHH @ CHCTeMA

4x +3y =12,
2x tay="T

He umeer pemenuit?

. Eciu yBEAHUATHL HIMPHHY NPSAMOYTOJBHONR IIOMALKY Ha 4 M,

49.

50.

51

aee JUIMHY YMEeHBIUHTL Ha 2™, TO ee IJIOUaAb VBEJHYHTCHA Ha
8 M?; ecam JKe HPHHY YMEHLIINTE HA 3 M, & JUIHHY YBEJIHYATH
Ha 1 M, TO ee nuIomAAL yMenbumTes Ha 23 m?. Haiiure mupuny
M UTHHY TUIOUIALKH .

BesuuMHa 0IHOrO U3 YIJI0B TPeyroabHuka pasia 50°, a pasnocTh
auauennit AByX Apyrux yraos pasaa 10°. Haiignte yramei Tpe-
YrOJILHUKA.

Cymma 5% uncna a n 4% unena b cocranaser 16, a cymma 6%
uncna a v 8% uucna b cocrannger 24. Haiignre uckomble uucna
anb.

Peunre cucremy 1o gopmyasam Kpamepa [51, 52].

1) [2x+3y=13, 2) [3x+ 5y =14,
bx-y="T, 2x - 4y = -20;

3 (20 -y 8x-2 M (1-2
2V = Y _ X _gy=
{ 3 1 x+y, 3 5 2y =4,
5x —4y = -18; 2Q-y-x=1.

1
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52.1) (x-2y+32=6, 2) (bx+y-3z=-2,
2x + 3y - 4z = 20, 4x+3y+22=16,

3x-2y-52=6; 2x-3y+z=17;

3) (5x-3y+4z=11, 4) (x-2y-2=2,
2x-y-2z=-6, 3x —6y—-32=6,
3x-2y+2=2; 5x — 10y — 5z = 10.

53. Pemmure cucremy ¢ npumenenuem merona aycca:

1) (~x+2y+2=1, 2) (2x+y+2z=1,
3x-y+62=19, 3x-y+2:2=1,
-4x+3y-2=8; 4x-y+52=-3;

3) [2x-y-382=0, 4) (4x+8y+22-1=0,
x+3y-—4dz=-11, 2x -5y -32-16=0,
3x+2y-2=T; 3x+2y+4z-4=0.

OTBETbI

45.1) (3; 4); 2) ner pewennsi; 3) GeCKOHEUHOE MHOMKECTBO peLIEHMIl;

4)(-3; —5). 46.a = 3. 47.a = 1,5. 48.16 ™, 12m. 49.60°, 70°.

50.a =200, b = 150. 51. 1) (2 ) (-2; 4); 3) (-2; 2); 4) (5; -2).
52. 1) (8; 4; 2); 2) (3; ~2; 5); 3) (15 2; 3); 4) GeckoHeuHOE MHOYXECTBO pe-
menmit. 53. 1) (=45 ~1; 5); 2) (25 1; -2); 3) (45 ~1; 3); 4) (2; -3; 1).

§ 6. KBaapaTHbie ypaBHeHus

54. Pemnre kBaapaTHOe ypaBHeHue:
1)2x2-Tx+3=0;
2)4x2+x-3=0;

x-7 _x-86,

3 2(x +3) x+24°

4) x2 — 4ax + 3a2=0(a > 0);

5)(mx + n)(nx —m)=0(m >0, n > 0);

6)x2-2x+2=0;

Tx2-6x+13=0;

8)x2+ Tx—-18=0;

9)x2+2x-35=0;

3 g

Va5 *a-n "2

11) x?+(a+b)x+ab=0(a>0,b>0).
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55.

56.

57.

58.

59.

60.

61.

62:

Pemnre KBaApaTHOe YpABHEHME C WMCIOJB30BAHHEM TEOPEMb
Buera:
1)x2-6x+8=0;
3)x?-4x-12=0;

2) x2+12x +20=10;
4)x?+x-6=0.

PemnTe HENONHOE KBAIPATHOE ypaBHEeHMe:
1) 6x2=0; 2) x2 +3x=0;
3)x2-27=0; 4)x2+ 16 =0.

PeluTe ypasHeHue, IPHBOANMOE K HENIOJTHOMY KBAJPATHOMY:

5x2+9 _4x2-9 o y*+ 5y +3 _ 3,
D=—-—35 ~% 2’yl+y+2 2’
2x+3 3 x+2 _x-2_ 422
DT T g g e

CocraBbTe KBaApaTHOE YPABHEHHE 110 €r0 KOPHAM:
1)x,=-5x,=2; 2)x,=5,x,=3;

Bx, =2, xy =33 =101
Onpeenure 3HAKH KOPHEeil KBaJpaTHOrO ypaBHeHHs (ne pemas
ypaBHeHus):
1)6x2+2x-11=0;
3) 2x2-15x +11=0;
5)3x2+13x+9=0.

2)4x2-x-9=0;
4)x2-Tx+10=0;

PassioskuTe Ha JUHEIHbIe MHOKNTEIN KBaJPATHBIA TPeX WIeH:

1)2x*-Tx +3; 2) 6a® + ba — 6;
3)3y? - 11y - 20; 4)1222+ Tx + 1
5)m?—2m - 3; 6) —x%+ 5x — 6.

Coxparute Apodb:

6y2 + 13y - 5~
4 + 3a - a*
3a2 + 4a+1°

2)

6a” + 5a — 4
e tad 4
L 3a% + 19a + 20° )

Pemure GUKBAJPATHOE YpaBHEHME:
1) x'-5x2+4=0; 2) xt - 34x% +225=0;
3)4x' - 65x% + 16 = 0; 4)4x' - x*-3=0.

3
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63. Pemure ypasuenue, Jiepas 9acTh KOTOPOro PAIIATAETCS HA MHO-
AT
1) x% - 4x2 - 11x + 30 = 0;
3)x3-2x2-5x+6=0.

2) x' - 1322 - 12x = 0;

64. Pemure asyunennoe ypasuenue:
1)x*-81=0;
3) 16x1 — 625 = 0;

2) 125x% + 8 = 03
4)125x% - 27 = 0.

65. Peunre sagavy Ha cocTasienne KBaJPATHOIO YPABHEHMS.
1) Yucaurens 1pobu Ha 2 MeHbie ee 3HaMenaTesns. Ecan caomurs

ee ¢ o6paTHoil et APoBbLIO, TO HX CYMMA COCTABHT ‘% . Haitaure ary

PO,

2) Haiiaure ABY3HAYHOE YHCHO, €CJAM M3BECTHO, 4TO uudpa ero
eauuniy Ha 2 Goabine nU(PLL €ro JECATKOB M HUTO IPOM3BEACHHE
4ucia HA cyMMy ero nugdp pasno 144,

3) Hepumerp npaMoyroasuuKa pasen 42 ¢M, a UIMHA €0 IHaroHa-
i paBra 15 cM. BRIMHCANTE JJIHHEI CTOPOH NPAMOYTONbHUKA.

4) Inomans npaMoyroasHrKa pasua 192 em?, a ero nepumerp pa-
BeH 56 cM. BiaueauTe JTHHEL CTOPOH NPAMOYTOTbHIKA.

5) M3 nuera xeneda npAMOYroabLHOI GopMBI elenana kopobxa (Ges
KpbimE#n), obem kotopoii pasen 750 em®. [Ins aroro no yraam
JIMCTa BBIPE3AHB! KBAJAPATH CO CTOPOHOI, PABHOM 5 €M, ¥ ITOJIYUHB-
miecst kpas saruyTel. Haliaure pasmepst nucra xenesa, ecam oa-
HA M3 ero CTOpOoH Ha 5 cm Gosbie ApyToi.

6) Cymma s 0Kpy2HOCTEIl IIepeiHero u 3aHero Koiec NoBO3KH
paBua 5 M. Ha nporsixkenun 60 M nepeamee xoseco caenano wa
9 o6oporos Gosbiie, uem 3annee Ha nporskenun 63 m. Haitaure
AMMHBL OKPY#HOCTEd [ 1 [, Konec.

OTBETbI

5.1 =3, =825 --Ly=- 58 =1Lx=124x -a,
5=8a; ) =1, Xy =6 x =1 -hxy=1+ 7)) x5, =~3-2i
x,=3+2i;8)x)=-9,x,=2;9) x; = -7, x, = 5; 10) x = —4 (kopensn x =
=1 ne ynosnersopsier ypasnenmio); 11) x, = -a, x, = -b. 55. 1) x, = 2,

X, =4 2)x; = -2, x, = -10; 3) x; = -2, x, = 6;: 4) x; = -3, x, = 2.
56.1)x; ,=0;2) x;, =-8;x,~0;3) x, =33, x,=3./3;4) x, = i, x, =
=4i.57. 1) x, = -3i, X, =85 2) y, = 0; 4, = JT:3) x,; = 0; x, = —3;4) x, = 0;

14

xy=5.58.1)x%+3x—10=0;2) 2 - Bx+15=0; ) dx’ + 1x +6-0;

4) 6x% — Tx + 2= 0. 59. 1) Bnaxn kopHeil pasAudHbL; Boabuit 1o Mo-
YO KOPeHb — OTPHIATEBARIN; 2) 3HAKA KopHeil paaanunbl; Goabmuit
110 MOALYJTIO KODeHb — TION0MKHTEBHBIIE; 3), 4) 008 KOPHA UOJN0KUTETLHbIE]
5) oba kopaa orpunarensuse. 60. 1) (x — 3)(2x - 1); 2) (2a + 3)(3a - 2);
3) (3y + 4)(y — 5); 4) (Bx + 1)(4x + 1); 5) (m + 1)}(m — 3); 6)(x - 3)(2- x).

-2 +8 n2a-1 i 4-a e =42;
GRIES ST e Tl s E s SR LRI R ks

gy = i) 2, 5= £ Bl x =21

2)x) 5 =43, x5 = 15:3) %, »=

63.1)x,= -8, 1, =2, 13 =5; 2) ¥, = -3, 2, =~ 1, xy =05 x, =4;3)x,=-2,
xp=1,x,=3.68. 1) x, = -3, x, = 3: 2) x = ~0,4; 3) ¥, = ~2,5, ¥, = 2,5

4) x = 0,6. 65.1) g: 2) 24; 3) 9 cm, 12cm; 4) 12 cm, 16 cm; 5) 20 e,

25cm; 6)1,=2m, L, =3m.

§ 7. KapparHble HepaBeHCTBa

Pemute nepasencrso [66—69].

66. 1) x> -x-123>0;
3)x?+6x+9<0;
5)-x%+6x~-5 205
Txt-4x+320;
9)—x?+4x-5>0;

2)-x2+x+2>0;
4)x2-6x+8<0;
6)x2+2x+1>
8)2x2 - 4x+T>0;
10) x* - 6x + 8 > 0.

2) (x + 1)(x - 2)(x - 3) > 0:
4) (x + 4)x + 2)Hx ~ 1) < 0.

67. 1) (x + 2)(x — 4)(x ~ 5) < 0;
3) (x + 4)x — 1)(x = 5)< 03
x+1

x+2 _x-4_ . z
68. )3~ 553 "%V <3

(x = )(x - 2)(x - 3) <0:
63. 1) (x+2)(x + 1) ’

(x = 2)(x - 3)(x - 4) - 0;

2 (x + 3)(x + 2)

3
(x + D¥x + 2) <0.

3 (x = Ii(x = 3)

15
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OTBETbI

66. 1) x < -3, x > 4; 2) -1 < x < 2; 3) pemenus uer; 4) 2 < x < 4;
5)1<x<56)x<-1,x>-1;7)x<1x3>3;8) —00 < x < +o0;
9) perrenus Her; 10) x < 2, x > 4.67.1) ~co < x < -2 mm 4 < x < 5;
2)-1<x<2mm3<x<+o0;8)-co<x<-4mml<x<54)-4<x<l,
68.1)x<-4mm-1<x<2;2)x<3uamx>5.69.1)~00 < x< -2, um
“1<x<1,mm2<x<3;2)-3<x<-2,mm2<x<3,mmd<x<+oo;
3)-2<x<-lmml<x<3.

§ 8. ppaunoHanbHble ypaBHeHUs
¥ MppauMoHanbHbie HepaBeHCTBa

Pemnre ypasuenne [70—72].

70. 1) /6 — x —x; 2)Jx +2=3x-4;
3) J16 — x =x - 10; 4)J4 - 2x =x-2;

5) Jx?+3x -3 = 2x-3.
L 1) Jx + 20 - Jx — 1 =3;
3) Jfox +20 - Jx+8=2
5)Ji-x+.J5+x=3.
R.)Jr+il+dx-1=8z-1;
2)J2x + 1+ J2x - 4= Bx - 7;
3)Jr+8-JT-x=2x-8;
Y- x =6 x-J2x - 5

5) Jox - 1= J3x - 2 - J2x - 3.

f2x-1-Jx-1=1;
PN -x+1+x=1

73".He pemas ypashenus, oGbACHUTE, 104eMY OHO HE MOMKET HMETh
KOpHeil:

D+ 1+Jx+3=0;
O = Ty (O
5)Jx - T-.6-x=38.

2) Jax - 3 =-4;
D5 x+2-x=-1;

16

PemuTe HPPaNMOHATbHOE HEPABEHCTBO [74—76].

74. 1) Jx + 12 <x; 2)Jx +3<x+1;
3)J2x + 9<83-x; HE-1<5-x
5)/3x - x2 <4-x.

75. 1) J2x - 5>T: 2)Jx +2>x

3) Jx2 - 3x — 10 >x-2; 4) Jx2 + 4x >2-x;
5)J2x +1>1-x.
76. 1) f3x + 1 > 2 - x3

3) 420 - x - J10 - x > 2;

2)~/2x +1>4J8 - x;
4 J2x+1-Jx -8 > 3.

OTBETbI '
70. 1) 2; 2) 2; 3) 12; 4) 2; 5) 4.71.1) 5; 2) 1 1 5; 3) 1; 4) pewenus Her;
5)-5 u 4. 72.1) 11 2) 4; 3) 5 m 6; 4) —3; 5) pewenus Her.
78.1)4<x<+00;2)1<x< +00; 8) 4,5 < x < 0; 4) —00 < x < -1 nm
1<x<2,6;50<x<3.75.1)27T<x< +00;2)2< x<23)-0<x<-2

1 .
i 14 <x < oo 4) § <x<roo; 5) O<x<4e. T61) gex<H

2% <x<ais) % <x <1008 <x < 12man 24 < ¥ < oo,

§ 9. HennHenHble CUCTEMDI ypaBHeHui
C ABYMA NepeMeHHbIMU

77. Pemmre cucTeMy ypaBHeHMIt:

1) {xz,yz

-t} xy=3;
3) [x2+y? =13, 4){x+yz=ll.
{x 3, xy?=18;
y 2
5 13
){’!—; +L-,
x2+yt=13;

ceLeres o,
TEXHURYM
e PQ 2 /. 9
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T [x3-
1

T+y+g2 &
x+y=6;

9) Pty+1_3 10) 4x? + 4y = 17xy,
yv+x+1 2° x+y=10.
x-y=1;

78. Naiite TEOMETPUUECKYIO HITIOCTPAILNIO PEIIeHUS CHOTeMBI:

1) [x2+y2=25, 2) [x24y=4,

X+ Ty-25=0; x+y=2.

79. Cpennee apudmernueckoe ABYX uncen paBHo 20, a cpesuee reo-
Merpuyeckoe pasno 12. Haiiznre atn unca.

80. Ecau asysnaunoe uneno PA3NETUTE HA CYMMY COCTABJIAIONLIX €10
WHD, TO B YACTHOM ONyunTCS 4 U B ocrarke 12. Ecan e uncno
Pa3Nle/IuTh Ha NPOU3BeIeHHe COCTABJAAOIHX €ro uudp, To B yact-
HOM nonyuures 1 u B ocratke 20, Haiianre aro uncio.

81. Jlnuna runorenyan: TPAMOYIONLHOTO  TPeyroabHuKa paBHa

37 cm, a ero miomans cocrasaser 210 em®. Haiiaure gaunm ero
KaTeTos.

82. Inomazs npamoyronsmmka paBHa 972 cm?, a uruna ero quarona-
71 paBHa 45 cm. Haiianre aanns CTOPOH NPAMOYTrOJBHUKA.

83. Iepumerp TIPAMOYTOLHOrO Tpeyrobunka pasen 90 cM, a ero
nromans pasua 270 em?, Haiianre aamns: CTOPOH TPeyroJbHUKA.

84. Iiomans npaAMoyronbHuKa pasha 1080 cm?, a ero nepumMerp pa-

Ben 138 em. Haiiaure anunmn CTOPOH M IMATOHAb NPAMOYTOM-
HHKa.

OTBETbI

77.1) (T; 6); 2) (-1; -3), (-3; -1), (13 3), (3; 1) 3) (-3; -2), (3; 2);
D(2:-3), (2:3), (95 ~2), 9 J2); 5) (-2 -3), (2; B), (-3; ~2), (3; 2);
6) (192; -58), (6; 4); 7) (~2; -5), (5; 2); 8) (4; 2), (16; ~10); 9) (3; 2),
(2; 1); 10) (8; 2), (2; 8). 78. 1) Toukn nepeceuenus NPAMOI € OKPYHHO-
cThio: (4; 3), (-3; 4); 2) Toukn Tepecevienus napabonsi ¢ npamoii: (~1; 3),
(2; 0. 79. 4, 36. 80. 68. 81. 12 cm, 35 . 82.27cm, 36 cm. 83. 15 cm,
36 cm, 39 cm. 84. 24 cm, 45 v, 51 em.

18

Inaea 2. lorapudpmuyeckas
1 nokasarenbHas QyHKUMM

§ 10. lorapucmuyeckas hyHKuUs

85. Haiigure obaacTh onpe/esenns GyHKIUM:

1)y = log, (6 - 4x);

2)y = log, (4x - 5);
3

3) y = logy (x + 8) + log (4 - x).

86". Moctpoiite rpadmk dynkimn:

1)y = log, (x - 2);
3)y = logz (3 - x).

2)y = log, |x - 2|;

87. Iponorapudmupyiite Bhipaskenue:

1) x = 3a2b%3/c;

a¥/2eb2
3)x:—r| 7

P

2)x =4(a - b)%

4)x=3.J5/13;
6)x=.Jpip —a)p ~ b)p - c).

88. Buinosnute norenunposanue (a > 0, b > 0, a > b):
1) log x =log 3 + log 5 — log 2;

2)log x = 3log 5 + 2log 3;

2 1 y
3)log x = 2log 13~ Flog 2 - 3log 7;

2 3 :
4)log x =log (a+b) - 3 ZIOE‘”‘ZI"K”]'

5)log x = 2log (a - b) +
89. Buiumcaute snauenue x:

1)logl (%)=X:
2

3)log, 0,125 = -3;

3
5) logg x = i’
7) logg x = -2;

(

2
log a - §logb).

2)log, 5 (37)- =

1
4)log, 4=-1;
6) log, x = -3;
8)log, 8= -35.

19
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94, 1) 72 - 67" +5=0; 2)23’2‘-3-2"‘+1=0:

OTBETHI ) pgeri+ 1B 200 )3 45 5e6%+ 29 =0
= 3,05 _ o i _ 3
85.1) -0 <x<3;2) 3 x < +00;3) -8 < x <4.87.1)log x =log 3 + 5)6-22‘—13-6’+6'32‘=0; 6)4'22‘46’=18'32‘-
+2loga + 2logb + élog ¢; 2)log x = log4 + 2log(a — b); 3)log x = 95. Pemure cHCTeMy TIOKA3aTeNbHBIX ypaBHeHuit:
2) (3« —4v=1T,
. — oges 1 1 1 . 1) (5. 5¢ = 75, ,
3loga - 2logb 3Iogc‘4)logx72(log3+2(log5+zlog13]], 4;:“:;5 {thzy:h
5)logx = Lloga - 2logh + 3 logc; 6)log x = 3 (logp + log (p — a) + % i 4) (25430 =17,
3.5 § . 27 +3v =83, gx+2 — gutl =5;
+log (p— b) + log (p — ¢)). 8. 1) 2;2;2) 53- 3% 3) 182 - 2720 - 71735
8
H)x = (a+ D@6y TV 5) x = (a - b (a2 V. 89.1) 6 23 =3
, 6 11
2)-2:3)24) 5:5)8:6) 13D 55 8) gy 5) (642 + 64% = 12, ) (gogrezem=1,
645tV =42 3
2r - =-7.
§ 11. Noka3saTtenbHble ypaBHeHNA
W CUCTEMbI NOKA3aTeNbHbIX YPABHEHNUIA. 96. Peunre IOKA3ATEHHOE HEPABENCTRO:
MloKa3aTeNbHble HEPaBEHCTBA e 25 1.
B - — o 1)(%] < ge 2) 8% > 27; 3) 2% > g3
Pemmure ypasnenue [90—94]. Hat1 o1 5)2¢ > 5; 6) 2x2-8x+18 > 8,
= ) i
90. 1) (%) ' - L 2) 5rixii2 = 1 97. PemuTe HePABEHCTBO
1)4r-2<12;
3)2+* 4r=8; 4) 32x-6 = g2Jx; z;gzx 14 8e41-72<0;
_ 1 3)521—7u35-521+35~7‘)0;
5) 1007 1000,&,. 0307 1087 +3<0;
1 g ligenico
x 1 5) 345+ 5 -9 26471 9 -
TP [ _ 3B 3 2 -
o Lo (&) 2)3./3 - 3257 ootTs
316 = 3" T, 4) 5x-Bx5 = 125; OTBETbI . I IP—.
5) 50060 — 625, 90.1)3; 2) 2; 6;3) ~1; 3; 4) 93 5) 3: 1.91. D 3: 28 I 7 LA LR S
1 3! . .9
92. 1) 574 - 6% 2)85-x = 7x-5; 02.1) 4 2 5: 8) 2. 93.1) 8 2) 21 3) 0: 4) . 981 0 logr 55 D 15 2
o1 8)= 5 2); 2) (43 1); 3) (3; ~2);
s 3) 2 logg 23 4) 05 13 5) 13 15 6) 2. 95.1) (1 2 2) (45 1) ) (
" 1,1y (1.1 -2; 0). 96.1) x ~ 33
93. 1) 51 + 5% = 750; 2) 25— 22=3; * (tog, 53 logs B 4) (35 25 ) G o) G apoczo ) 5
2 2)x>3;3) x> —1;4) x < 2w x > 2 5) X > log, 5; 6) x < 3w x = 0.
3)27° 3 4 9r1=2.302 4) 75— x1 =6, 97_1”,2:2)“,;3),<0;4)71<x<1;5)x<—12.
20
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§ 12. lorapucmuyeckue ypasHeHus
M CUCTEMbI 10TapUMUYECKUX YPABHEHMIA.
Norapudmuyeckue HepaseHcTBa

Pewnre ypasuenne [98—100].

98. 1)lg (x +4) - 1g (x —3)=1g 8;
2)lg (x+2)-1g5=Ig (x - 6);
3)lg(x-2)+Ilgx=1g8;

igJx -7 +lgfBx -8 =1;
5) log; (x +10) = 2;
6)log, 2 + log, :%,
9. Dlgixtlga’=1g?2-1;  2)log} x~6log,x -

3log,, (*-8x+1)=1;  4)log] x - log, x = log, x + 3

100.1) log, x + log, x - 8
2)log, x +log ;; x +log, x=8;
H

3) log, x + log, x + log,s x = 14;
4)Iog3x+|ogﬁi x+log, x=6.
3

101. Pemure cucremy norapudmuteckix ypaBHeHuii:

D flgx-lgy=--
e T D R
37.2v = 576;

b {lg (2 +y?) =2,

D [2s = 512,
log, x — 4 = log, 3 - log, y.

lg Jxy =1+1g2;
102. Pemure cucremy ypasnenmii:

”{l"lz (x-y)=5-log, (x+y),

lgx-lg4=1g3-lgy;

2) [log, x+log, (x - 3y) - 2,
xoyRd = yo/2,

3) [log,logjlog,y =0,
log, 27=1;

22

1) {slugﬁ _ glogw® _ 5

gloeals _ gloma® 7,

103. Pemnre JorapudmMuieckoe HePaBeHCTBO:
1) logy (x +2) < 3; 2) logg (4 -2x)>2;
3)log, (x—1) = -2; 4) log, (2 - 5x) < -2.

3 3

104. Pemnre HEPaBEHCTBO:
1) log, (3x —5) > log, (x +1);
5 5

5
2) log, 4 (x*+4x—5) > log, 4(x~ 1)
3)log? (x -~ 1)~ log, (x~1) > 2;
2

4)log, (x +1) > —2log, 2+ log, (x* + 3x + 8);
i 16 1

T T

1- log,x logx

H z

5)

OTBETbI

98. 1) 4; 2) 8; 3) 4; 4) 115 5) 15; 6) 216. 99.1) 0,05; 0,2; 2) 4; 16; 3) 43
4) %: 8. 100. 1) 64; 2) 16; 3) 256; 4) 27. 101.1) (1; 10); 2) (25 6);
3) (163 25); (25; 16); 4) (8; 6); (63 8). 102. 1) (6; 2); 2) (165 4); 3) (3; 27);

4)(81;4). 103.1) -2 < x < 25; 2) x < -30;3) 1 < x < 10; 4) x < 2‘0.

108.1)3 <x<B2x-4dl<xs g:x»3:4)X)*1;5)%‘x( 1.

Inasa 3. TpuroHomMeTpuyeckue yHKUMM

§ 13. BeKTOpbI Ha NN0CKOCTH

105. IapasiebHbL IePeHOC NePeBOAMT TOUKY (~4; 1) BTouxy (2; — 3).
B KaKyIo TOUKY OH IEPEBOLUT TOUKY (5; 5)?

106". ITo gaHHBIM BeKTOPAM d, b, ¢ nocTpoiiTe BeKTOp d + b+é.
107. BuipasuTe uepes eAMHIYHbIE BEKTOPBI i nj BexroOp
-
2) AB: A(-1; 2), B(-2; —6).
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108. Buorunciure KOOPANHATHI BEKTOPA A}): A(-2; -2), B(4; -1).

109. Haiixure nepumMeTp TPeyrolbHMKA, BEPUIMHAMH KOTOPOTO Cay-
AT TOUKH
A (4; 0), B(T; 4), C(—4; 6).
110. Boruncante KOCHHYChl YIJIOB, 00pasyeMbiX BEKTOPOM E

¢ OCAMM KOOPAMHAT, €CJIM KOOPJAMHATBI €ro Hauajla M KOHIA
A(-2;-3), B(3: 9).

111. Haiiure ckanspHoe Npon3sesenme BeKTopoB d = (2; 4), b=(4;1).

112, Haﬁnme clca.nnpﬂoe npou3BeieHNe BEKTOPOB d = -2i + 5j,
b=3i -

113. Bou AB u CD
ueante yroa mexay sekropamn AB m CD, ecan A(3; 1),
B(7; 4), C(3; 2), D(6; 6).

OTBETbI
105. (11; 1). 107.1) 72."; —4j; 2) ~i ~8j. 108.(6; 1). 109.15 + 5./5.
110. cos ot = ‘—3.cos[¥7 12 111.12. 112, -26. 113. 16°,3.

§ 14. PapnaHHoe usmepeHue

114. llepeseauTe 13 rPagyCHOll B PAJMAHHYIO MepY:

1) 14°.8; 2)70°,28; 3)16°24; 4)114°,75; 5)214°,8.
115. [lepesesuTe U3 paguanHoii B rPayCHYIO Mepy:

1)0,3165; 2)0,5774; 3)1,0322; 4)1,3588; 5)1,4563.

116. Boiuncante B pagmasax AYry OKPY’KHOCTH, Paauyc KOTOpoif
pasen 1,24 M, a auHa aT0it Ayru pasHa 2,15 M.

117. Buiumesnte miomans cektopa kpyra c ayroii 1,32 pan u
paauycom 2,26 M.

118. Inomans kpyrosoro cekropa pasna 0,38 m%. Beiuucanre ayry
cexTopa B pajMaHaXx, ecau paanyc Kpyra pasen 1,52 m.

119. Jlyra okpysuoctn B 1,25 paauana nmeer auuny 2,56 M. Berune-
JIATE PaAMyC ITOI OKPYIKHOCTH.

120. Kpyrosoii cextop, nmesouuii niomans 0,86 Mm%, crarusaercs 1y-
roit 1,6 paguana. Beruucaure paguye kpyra.
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121. Pagnycom R = 0,12 m onucana Ayra, paananmas Mepa KOTOpOit
pasHa 2,5. Haiiaure AuHYy 9TOM AYTH.

122. Buuuesure B PaAMaHHOR Mepe BeJHHMHY BIMCAHHOTO VIJIA,

4
ONMpAIOIIETOCA HA AYTY, PAAMAHHAS MEPa KoTOpOit T T

5n
123. Beanunua Ayra B paiManuoil Mepe paBHa g- . Tloa KAaKUM YIJIOM
U3 TOYeK 3TOM JyTH BHAHA cTAruBamas PE XDpﬂa?

124. Boraucsute (paji/c) yriioBbie CKOPOCTH Uy 4acoBoit, v, MUHYTHOM
HU, CexyHJIHO CTPeJIOK.

125. Vil TpeyroJbHHKa OTHOCATCA Kak 1 : 2 : 6. Bouncanre ux
BeJIMUMHBL B pAZAMAHHOI Mepe.

OTBETHI
114. 1) 0,2583; 2) 1,227; 3) 0,2834; 4) 2,003; 5) 3,749. 115. 1) 18°,13;
2)33°,08; 3) 59°,14; 4) 77°,85; 5) 83°,44. 116. 1,73 pax. 117. 3,37 m?.

118. 0, 329 pax. 119. 2,05 w. 120. 1,04 3. 121.0,3 . 122. 2 103, 5.

—_— — ¥
124. v, = 3iGpp° U ~ 1800 Ve~ 30"

§ 15. YnCNOBbIE 3HAYEHNA M 3HAKN
Tpnroaomevpmecmx myHKum

126. HaiignTe 3HAK BHIPATKEHUA

1) 8n 60" cos 100° Lg? 200° 5 cos 150 cg? 280°
)~ ctg 300° cos 150°  ° etg 1307 cos 1707 °

127. Vicnosbays eAMHAYHYIO OKPYHKHOCTE, HaiiinTe 3HAK PAHOCTH:
1) sin 155° - sin 135° 2) cos 50° — cos 707
3) tg 145° — tg 140°% 4) sin 35° - tg 35%
5) cos 70° — ctg 70% 6) tg 80° — ctg 80°.

128. HaiianTe 3HAK MPOMSBENEHMA, MCTIOJIB3YH NpaBUIO 3HAKOB 10
ueTBepTAM:
1) cos 130° tg 220°%
3) tg 140° tg 190°%;

2) sin 205° cos 305%
4) cos 320° tg 130° ctg 1257

5)te %" ctg ‘%"; 6) tg 1.4 ctg (-1, 2) sin (-2, 1).
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129. Beruncanre:

l)sing+cos§ +|.g;-' —cl,g;;
2yin (5 )os (- ()t (-5}
3)sin? § - cos? § +;¢a’i‘ _mz(_:_!}

130. Buruncante f(0); I(g): I(-;E) ecnn f (x)=sin? x + sin? 2x +

+ sin? 3x.

OTBETbI
126. 1) (-); 2) (). 127. 1) (=); 2) (+); 3) (+); 4) (-); 5) (-): 6) (+). 128.1) (-);
2) (-); 3) (4); 4) (+); 5) (+); 6) (+). 129.1) 15 2) 0; 3) —%. 130. /(0) = 0

1(5)=21(z) -2

§ 16. BoluUCNEHUE 3HAYLHWIT TPUTOHOMETPUYECKNX
GYHKUUA NO AAHHOMY 3HAYEHWIO OAHON U3 HUX

131. Butuucanre:

3n

1) cos a, tg o, ctg o, ec:msina=-%. 5 <a<2m;

2) sin o, tg o, ctg o, ecnucos(z=—18—7, ; <o<m

3) sin «, cos «, ctg a, ecnutga=%.nnu<. 37";

4)sina, cos «, tg o, ecametg o= —57;1, 3?" <o<2m

132. Buruncanre anavenne GyHKIun y:
1) y = sin* x + cos* x, ecam tg x = 2;
sin® x + cos® x

Dy= sin® x - cos® x ceomr tgi¥=3;
_ _sin®2z + sinzcosz+1 _
3)y= cus’z+3ﬁnzoosz+1'eumtgz 3.

26

OTBETHI
P 12 b o 38 _
131.1) cos o = %.tgu=—,—"’§.ctga=—g;2)smu— e
15,
=~%. ctga = ‘5. 3)sina = —%, cosa = *—. ctgo = g3

; 7 1 ‘T
A)sinu=—;—;.cosu= ﬁ.tgu=—7.uz.1)(m’) (tgtx+

y=Y Z)'a’xﬂ -

2igz +tgzal _ 11
b =

gia + 3tgz+2 RN

§ 17. OCHOBHbIE TPUrOHOMETPUYECKUE TOKABCTBA.
Jloka3zaTenbCTsa TOKAECTB

VupoeruTe BhIpajkeHue [133, 134].
133.1) sin® a + cos? o + tg? o5

g o ctg |
Digra " T-ewra’
3) sin @ sin a

Trcosa  1-cosa’
4) sin o - cos® o+ cos? a3
5) tg? o cos? o + ctg? asin® o
6) cos* o + sin? @ cos® @ + sin® @.
o ~ sina
1341 P T e
2) sin o cos o (tg o + ctg a);
3) (sin o + cos @)® + (sin & — cos o)
4) sin? o + cos* o — sin' o
5) sint @ + sin? « cos? o + cos® o3
6) ctg? o — cos? o ctg? o - cos? a3
T) (1 + sin ) (tg o + ctg a)(1 - sin a);
8)(1+tga)P+ (1-tg a)?.
135", JlokaskuTe TOKACCTBO:
1) tg? o — sin? o = sin® & tg? o
2)sin® o (1 + ctg @) + cos® o (1 + tg @) = sin o + cos
3)1 - sin® & — cos® o = 3sin®  cos? &3
4)cos? ore (1 —tg o) (1 +tg «) = cos? a - sint o;
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5) (etg o+ 1)% + (ctg o — 1)) = F

6) tg? o (1 + tg? o) (1 + ctg? o) — (1 - tg? 0)? = 4tg® «
136°. Jlokasure TOMKACCTRO:

1) sin? x s‘"x*cosx=sinx+cosx'

sin x ~ cos ¥ 1-tgtx "

2) 1~ (sin & + cos @)?

sin @+ cos 0 — elg @
g o

3) tg ot etga

4) cos ¢ (sin o + cos @) (1 — tg &) = cos® o — sin® o

5) cos® @ = cos*a « sin®
sin? o «sin?

6) sin? o sin? B + sin? @+ cos? B+ cos? o = 1.

=2t

=sin® a;

= ctg? a-ctg? B;

OTBETbl
133, ) o e .ax»ﬂrh“ 2)0; 3) —

sin o

134. 1) cos a0 — sin i 2) 15 3) 25 4) cos? a3 5) 15 6) 0, « # nk; T) ctg o,

§ 18. MlepuoanyHoCTs
TPUTOHOMETPUYECKUX ¢yuxuuu

Beruncanre nepuon pynkunn [137, 138).

137. 1) y = cos 3x; 2)y:c084,

3y = tg2x; 4)y=ct35:
5) y = sin (— + g]

138.1) y = sin 5x —cos 4x + 13

2)y= 2sm ~3sin ¥ 3%

3) y = sin 3 + sin %:
1 3necs u nanee k€ Z, rae Z — MHOMKECTBO HEJBIX HHCE.
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L o2 ki 4) sin® o 5) 15 6) 1.

. 3x 5x .
4)y =sin —39033 + cos Hx;

5)u=te 5 —detg 3 -2,

139. Butuncanre:

1) cos 7230
3) tg 1125%

2) sin 900°;
4) ctg 1305°.

140. Buruncanre:

1) 4sin 810° + 3cos 720° - 3sin 6307 + 5cos 900°;
2) tg? 600° + ctg? 585° + 3;

3) 2tg 945° — 4 cos 1500° — sin 11707

4) 2sin 1080° — 2cos 1500° + ctg 930°.

141. Briuncanre:

7 |5
1) sin 8,3 & + cos 4,6 1; 2) sin 3_1‘ +tg 128 X,

~11x/2 E3
3) sin 7,854 - tg 3,927% gy Sin(C11n/2) ¢ g (5m)

142. Yupocture Bhipazkenue:

l)six)2[§r4n)+ 0052(81(— g)+ 2;
2) sin? (2r + @) + cos® (6 — ) + 15
3)tg2(5n* g]-fctg’( - 4};

4) cos (e — 4m) sin (o — 87) tg (o — 131);
5) tg (o — ) etg (o — 3m) sin? (o - 2m).

143" Jlokaskure TOXRACCTBO:

1) cos (8% + ) cos (41 — @) + sin (¢ + 61) sin (o + 4m) = 13
2) sin (61 — ) cos (107 + @) tg (T — @) etg (121 — ) =
=~ sin a cos o

1+ tg(3n+a)+ tg*(Tn-a)

3 1+ ctg (5r + o) + ctg? (5n — «)

— tg? o
cos (8%~ o) tg (B — o) _

b sin (6 — «) ctg (5x — a)

-tg o
sin? (87 - a)
ctg? (Tn+ ) + 1

ctg (13n - x) + tg (4m + x)
tg (bn +x) —ctg (Tr + x)

5) =sint

6) =1.

cos ( —on) + etg (-21n/4)°
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OTBETbI
137. 1) :2)8m 3) 5 3+4) 5m; 5) 4n. 138. 1) 2n; 2) 24n; 3) 30x; 4) 16x;
5)6n. 139.1) ~/7‘7’: 2) 0: 3) 1; 4) 1. 140.1) 5; 2) 7;: 3) -1; 4) /3 - 1.

181.1) §:2) 35 3) 15 4) -} . 142, 1) 8: 2) 25 3) 6; 4) sin® a; 5) sin? o,

§ 19. dopmynsl npusepexns

Brruucaure [144, 145).

144. 1) sin 135°; 2) cos 240°; 3) tg 320°;
4) ctg 140%; 5) tg 4,85; 6) ctg 150°;
T) sin 340°; 8) sin 2,15.

145.1) sin 9135° + cos (~585°) + tg 1395° + ctg (-630°);

2)sm(—l—§")+cos$+tg&— tgazn.
3)sm( “"] tg m+tg(~%’-l)fctg%‘;

4) ctg 225° - ctg 675° - cos 495° + cos T65°%;
3rn
in? —
s (2 ¥ ") sin? (—a)
ctg? (o - 3)
6) sin (-810°) + cos (-900°) + tg (-395°)ctg 5757,

ctg? (o - 2m)

146. Vupocrure:
1) sin (& — 3n/2) cos (2n — @) - sin (1 - ) sin (n+a);

3 tg((x = g)fctg(n -a)+ nos(u + 32—”)'

sin (- a)

8) cos (% *“]'E(g “u]fsin (g fu)+
+Ct8(%5 —ll)— ctg(g —u);

30

sin (2x - o tg (§ + a)etg (3 - a)

4 cos (2% + @) tg (R + ) d

5) sin (o — 2n)cos (3?" -u)Atg(n—a)tg (%" = u) + cos? (1«2[ - u).
147", JlokasnTe TOKALCTBO:

2
tg? (o - 2m)

cod? (3_" - a cost (@) _ .

e %)

sin (x + o) = tg (- @) _ms(Zn»u)
ctg (m + a) 3n
<) ‘ )

1)

=sino;

2)
0s (g - @

Cf-ﬂ[g"
ele )

—eta? o - 38
a)l il 2). 3 -1

ctg(a i g) 1-ctg? (a — 2m)
4)(-03(3—2" +a)+sin(u~n)—tg [(x- g) —'.g(%" Arx)=0:
sin (n — u)ctz- (g - u}:os(Zn - )
5) =sin (.
tg(n + a) tg(g + u)sin(*m
OTBETHI
144.1) [g: 2) ~%; 3)-0,8391; 4) ~1,1918; 5) ~7,14; 6) - /3; 7) -0,342;
3

8)0,837.145.1)-1;2) /3 — 1; 3)*— 4)2+ ./2:5)1;6) 3. 146.1) 1;
2)1;3)0:4) 1;5) 1.

§ 20. 06paTHbIe TPUrOHOMETPUYECKNE DYHKUMK

Bauruucaure [148—150].

148.1) arcsin 0,7880;
3) arctg 2,145;
5) aresin (-0,9033);
7) arctg 0,2562;

2) arccos 0,9063;

4) arcetg 0,9657;

6) arccos (—-0,8995);
8) arcctg 2,234,
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2)cosx<—§: 3)sinx<-1:

160.l)sinx>—'/—2~§; 5

6) sin 2x < -1

4)tgx < —.3; 5)ctgx > -1; 3¢

OTBETHI

151 1) ()] + ki 2) 5 + 2m; 3) 7 + ks 4) 26° + 1807, 152. 1) (-1} i+

ks 2) £ 58 + 2mk; 3) - + ks 4) 2 4 k. 153, DEDT + B2y
"k

5ol
3) (-Dfaresin § + nki 4) 5+ 5L 154.1) £5 + whs 2) tarccos | +

ki ) £ b whi ) 4g 6wk, 185.1) 23 + 2nk: 2nks 2)n2k + 1)
3)arctg 0,6 + mh; § + whs 4) £F + mh. 156. 1) arctg 3 + nk; arctg 7 +
+ ki 2) -§ + ks nrczg% + ki 8)-§ + mhs arctg 3 + mh: 4) T+
arctg 5+ ks 5) mks arctg 2 + wk. 167, 1) 2k; 2) (-1)/(5) + nks 3) § + s

1
darccos 3 + 2nki 4) 3+ wks arctg 3 + nhi 5) 5 + mh; 6) ks -
158. 1) 2nk < x < (2h + 1) 2) (2k - D) < x < 2k

3)-5 +2mk<x<f+2mkid) ] +2mk<x< 3 tom

x
3tk

B)mk < x < § 4wk 6) =3 4 mh < x <k 169 1)~ 3F b 2mk < x < §

+ 2nk;
2) g ramk<x< 3 +omk 3) -5 v onk<x< T+ onk;
4)2mk < x < (k+ 1)2m5) ~] + 2k < x < § + 2mk;
x o=
6)§+nk<x<i+nk.
160. 1) - % + 2k < x < 4% ;2) 3% <x<3 ;
3 mk < x < + 2mk; 2) 7 t2nk<x< 3 +2nk;

5
8- +2mk<x< ~5 *2mki4) -3 +mk<x<-3 4wk

;3% ; 6) - 3% <x<-E&
S)mk < x < 1 + nk; 6) l2+nk x 12+nh.

§ 22. TpuroHomeTpuyeckue GyHKuUn
anreB6panyeckoil CyMMbl ABYX apryMeHTOB
(hopmynbl CAOKEHUA)

Boruncanre [161—163].

N 3 5
161. 1) sin (« + ), ecan smu=5.cos|i=—ﬁ.
g(u<n.n<li< ?,‘7":
4 15
2) cos (o + ), ecau tg(x=~27.tg[iX§.
T _8n,
g <o nr<p 5
. " 4 . 3
3) sin (e + B) u sin (o~ B), ecan cosu=5.smB=5.
3—2’-(<u~21r.1r<|3r3,—";
N 8 3
4) cos (e + B) u cos («x — ), ecnun mnn=l—,‘..cos[5=—.
3
g<n:x.£<|3<2n.
3
5)sin(§ +u)ucoa(§ +u), ecan tg(x=*i.
T<a<n
2

: 2 1
2)sin (arcsm 1 + arccos ]—'?]

3
162.1) tg (arctg % + aretg 2}: i3

.8 5
3) cos (arccosg + aresin ﬁ]: 1) tg f";:

7
5)t€ 13-

163.1) cos (g + a)cos (g - (x) — cos? 3
5 €05 115° sin 305° ¢ sin 35° cos 25°
) Cos 160° sin 230° — cos 707 sin 40°

sin 40° cos 15° ~ cos 40° sin 15°
cos 15° cos 10° - sin 15° sin 107

3)

35




image20.jpeg
4 2sin (3 +a)sin G —a)+sintos
5)sini,-(§ +cos%.

164°. lokasnre TORACCTBO:

cos o+ sin o

. n
e e (§ o)
o
2) OB i )t (o B

1-tg* atg?p
3)tgo-tg P+ (tg ot tgP)etg (o +P)=1;
n x 8
o (5 o) - (5 -0) - g
5) cos 15° + /3 sin 15° = /2.

165. Peure ypasnenne:
1) sin 2x cos x + cos 2xsin x = 0;

2)25in(4§" fx)—sin (4—3" +x]=0:

3x "
3) cos 5 =sin % *eos X3

4) 5sin (g +x]* Tsin (g fx):():

5) sin x sin 3x + cos 4x = 0.

OTBETHI

33, 416 4 24 o 13, 7 2, 17
161180 40,y 200y 180 TTis) TR ae2 s B0
13
3)5;4)2+J3;5)~2*.ﬁ!.163.l)‘g:2)J3;3)Lg25‘;4)(:osz(x;5)"[6

T

k
165.1) %5 2) & + ks ) mh 4) arctg 6./3 + mhi 5) § + 55 4wk

§ 23. TpuroHoMeTpUYecKue GyHKUUM
gnaoeuﬂoro aprymenTa (opMyabl YABOEHNUA)

166. Buruncoure:

r<a<3®;

1) sin 2a, cos 2, tg 20, ecau sin o = —g 5
7

36

2) sin 2a, cos 20, tg 20,  ecau cos o= % . ?21‘ < o< 21
3) sin 2a, cos 2a, tg 20, ecan '.g(x=—§‘ g <a<m
4) sin 2a, cos 20, tg 20, ecan ctg o= 73 » %5 < o< 2m.
167. Buipasute:
1) cos 30 uepes cos 05
2) sin 40 uepes sin o ¥ cos o5
3) cos 40 uepes sin ¢ 1 €OS (5
4) ctg 3o uepes clg o
5) sin ba vepes sin o
168. Buiuncante:
cos 20 3 3 3n o
D Sna’ ecansin¢ =g, g < 21
sin 2a 4 .8,
2) Sos a’ ecamcos@ =z, RSO H
cos 2 L3 8% _ . _on
N’ ecan sin 0 ="z, 7 <« 2n;

4) cos (Zarccus § ]

5) tg (2arctg 27—5)

169. Ynpocrure:

r

D1-2oost (§ - gx) D2 E-%)-u

B1-2sin?(§ -3

5)cos4u+4c082u+3.

T ayzen (G +3)-u

170°. Jloxaure TORAECTRO:

1 - cos 20 + sin 20
—iFiE
DiTeoszarsmza  E%
1+cos 20 1+ cosda _ .
TR Y T

2)

1+sin 20 _sinatcosa,
cos 2 cos o - sin o0

3)

37
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1+ cos 2a

=ctg? o 3, 8n _
YT coeza ~CHE® 4)sin%.cos%.t§%. ecmetga=—Fi g S0 2m.
5) cos2e _1-tga «
1 +sin20 l+tga’ 173.1) sin o, ecau tg 5 = 23
171. Pemnre ypasnenne: @
& K 2)cos o, ecan tg 5 =33
1) 2cos (- fx)sin (— +x)—1=0:
2 2 ¢ _ B,
2) sin x + sin 2x - cos x — 2 cos® x = 0; 3)tg o ecan tg 5 N
3)tgx —tg2x=0; « .
4)cos? x —sin®x=1; 4)ctg o, ecnn ig 5 J2:
5) sin 2x - sin x = 0. Seos o+ 4 a
—_c T 5 =2.
— 8) fpama- 1’2" ¥ 3
OTBETbI 174°. JlokasuTe TORALCTRO:
o cosa
166. 1) sin 20 = 24, cos 20 = &, tg 20 = 2 2) sin 20 = 125 , cos 20~ Dsint 5 —cost 3 =-cos &
. ay -
19 120 i 24 7 24 (sin (@/2) + cos (W/2)* _ oyg2 (T~
=-fes+ €20 ijg: Bsin2a—-5F, cos20=g, tg2a=-T; 2) T=oln ctg (4 2}
; 24 7 24 tg (@/2) g2 g
4)sin20= -3, cos20= 5, tg2a=-%. 167.1)dcos’ o~ Beos o 3)1_.5—me+ =g @D tg o
2) 4sin @+ cos® o — 4sin® o cos ; 3) cos @ ~ Gsin? « +cos? « + sint o 4 2sin o - sin 20 - tg? @,
4) SO B U ) 16505 o - 20sin o + sin a. 168. 1) 5 2) -2 ez v
Botgla 1 . AR EAR 5) 2@ _ g
7 1 175 8 ) T gt @2
3) 55: 4) ~5i 5) 5gg- 169.1) —sin zx: 2) sin 3a; 3) sin Se: 4) sin o;
h 175. PemnTe ypaBHenue:
4 X
5)8cost . 171.1) § + nh; 2) 1%" + 2mk, § + mh; 3) mhs 4) mh; 5) nk, l)smz_; wsg o8 % o8 2% = 13 2)1 - cos x = 2sin 33
x x
tg3 +2nk. 3)1+cogx=2cos§: 4)1+cosx=cos 3.
§ 24. TpuroHOMeTpU4ecKue hyHKUUMU o
NONOBUHHOO aprymMenTa ((hopMyabl AeneHis) OTBETH! . « 26« B
- - 172, 1ysin 8 =2 cos § - otg g = Bidsing = o83 = 5
Brruucante [172, 173]. 1 % & B e . 1
R 1ox gl =2 Heng = Fooos§ - —F. g3 = M2 Deing =7y
172.1)sin§.cos§.tg§. ecam cos 0= — 3 pu<m A 4 4
cos =B 1g § - LA Dsina= fi2cosa=—5iBtga=—3:
. @ o [*3 4 n
2)sin 5,co8 ;5,18 5., ecimsina = 3 ; 5 <o<m .
2 2 2 5 2 2 1 K, =k, . ; 3 k; m(2k + 1)
e . Detgo-L2:5) L1781 § + 55 2 2ukin(l + 4k ) dnki mC
3)sm§.cns§.t¢§. ec:mtgu=2ﬁ: L A)r@k+ 1) Sk
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§ 25. llpeobpa3oBanue NPoU3BeACHNA
TPUrOHOMETPUYECKNX PYHKUUA
B anrebpanyeckyo Cymmy

TIpeoGpaayiire B cymmy [176, 177].
176. 1) sin 45° sin 15% 2) cos 35° sin 33%

n

3) cos 50° cos 15% T2 cos 5
) ce cos 4) cos 12cns 2

5) 4 cos (a + B) cos (@ — B); 6) 12sin (-90) sin 403

7) cos (o + B) cos (20 + P); 8) 4cos li’ cos sin 370(.

177.1)4(:03(:(—271(]c05(‘—1‘§ +x}; 2)4cos(g fx)sin(g - ):
3) 2sin (x + @) cos (x — ®); 4) 4sin 16a sin 4o

PURE: ) SV 4
5) sin g sin 754 6) cos Txcos Hx.

178. [IpeacTaBbTe B Bie CyMMBI ICPBLIX CTeNIeHed:

1) sint x; 2) cos® x; 3) sin® x.

179", llokancure TOMKACCTEO:

1) sin 2 sin o = %(cos o — cos 3u);
2) sin 3t cos ¢ = é(sin 20 + sin 4a);

3)2003%‘—}03% =2cos? x +cosx— 1;

4) 4cos (a —(x]sin (g 7(x]= s:;‘"a:;

5) sin Bx sin 2x = sin® 5x — sin® 3x;
6) cos (o + P) cos (a — P) = cos? o — sin® .

180. Pemnre ypasienue:

+ b3 T
1) sin (x + ﬁ)cm (xA ('i) =1
" LA n 1
2) sin (x + §)s|n [x -3)="3*
3) sin 2x cos 5x - sin 3xcos 4x = 0
4) cos 5x cos Tx = cos? 6x;
5) sin x sin 11x — sin 3xsin 9x = 0;

6) sin x sin 7x = sin 4x — .l-;

Py

OTBETHI

w61y Bti2) § (cos2z2t - sin 2% 8) (cos 657 + cos 1359 4) —§+

5) 2(cos 2a + cos 2B) 6) 6(cos 13 o — cos Du); ) lEcns o+ %coﬁ(ﬂu + 2P):

8) sin @ + sin 20+ sin 3c. 177.1) /3 + 2c0s 2x;  2) 2+ cos 2x ~ J3sin 2x;
3) sin 2x + sin 208 4) 2 (cos 120 — cos 200); 5)%(cas% - ('053.7,"

6)% (cos 2x + cos 12x). 178,3 - écus 2x + :»‘cos 4x; 2)‘5l + cos 2x +

5 . 5 .o« i k
+ :; cos 4x; 3) gsmx* ﬁism.ix + llﬁsm 5x. 180. l)% + mhs 2); * %&

k. o 1 1 k
Bk § »’%;.A)nk;s)%;e)qaarcmsﬁ + 5

§ 26. Npeobpasosanve anre6panyecKoit CyMmel
TPUrOHOMETPUYECKUX (yHKUMA B NpOU3BEACHUE

IpeabpaayiiTe B npou3BeeHne [181— 183].

181.1) sin 60° + sin 407 2) cos 75° + cos 15%
3) cos 10° - sin 20°%; 4) cos 20° - cos 80%;
5) sin 40° + cos 70% 6) tg 25° — ctg 707

5n T pyars & TR,
182.1) cos 15 ~ €08 73 2)sin 15 +sin 733

ay win 0N o Ko 3n _ EL
3)sin 13 —sin 133 4)te 73 L avE

5)‘&(% +,r)+'-g (13‘ —x)i 6) sin (g +u]vs’\n (% *u}:

n

'I)ctg(i ~a)+ctg (3 ta) )3 w20

183.1) sin 20 cos 3t — 2 sin? o sin 305
2) sin® 5o - sin? 3¢5
3) sin o cos b+ 2sin? (21 sin B
4) sin 10° + 2sin 5° cos 15° + cos 507
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5) sin 16° + sin 26° — sin 42°;
6) sin 25° + sin 37° + sin 27° + sin 35°.

184", Mokazxure, uto aus yraos A, Bu C (A + B+ C - 180°) Besikoro
TPEYTOALHHKA UMEeT MECTO COOTHOIEHME:
1)sin A + sin B-sin C = Asm‘zﬂ sin E cos §'
B (]

2)1~cosA+cosB+cosC=4sin2—,cosz cos 33

sin A + sin B + sin € A B
B na B -smc " o€
DtgA+tgB+tgC=tgAtg BigC.

185.Hpeo6pﬁayﬁ’re B [POM3IBEJICHHE € TIOMOIILI0 BCIIOMOrATENLHONO

aprymenra:

1)%+cosu; 2)1-2cos u; 3)1-2sinw
4)1+2sing; 5)1+tga; 6)1-tg?a;
71-ctg?o; 8) /3 + 2cos a.

186", Moxasure ToxecTso:

sin « + sin 30
)cos(x+ cos 30~ 18 205

T _a
ot (§+3) -te(f-3) - 20w
cos((l+§)lrcos(ufg _ .
)oos(a»ﬂ)»coa(u+ﬂ; ctg oty f;
)ll(m/Z) +otg(3u/2) | cosa |
g (n/2) ctg(au/2| “cos 20.¢

5) sin a - sin 2¢ - sin 40 + sin 5a tg B
—=Z2-2h ca " eln4a T sin 5o
c0s @ - cos 2 - cos 40 + cos o | B O

6) sin a + sin 3@ + sin 5a + sin Ta te 40
S o-sncatandatain e
©€0S @ + cos Ba + cos ba + cos Ta B 1%

187. Pewnte ypasnenue:

1) cos (g —x)~cus (g*—:):ﬂ:
3) sin 3x + sin x = 2 sin 2x;

2) cos x + ¢os 2x + cos 3x = 0;
4) sin 2x = cos x - cos 3x;
5) sin® x - cos* x = sin 2x; 6) cos x ~ sin x = /2 sin 2x.

42

OTBETHI

181.1) 2 sin50° cos 10% 2) JG' 3) sin 407 4) sin 50° 5) cos 10%;

in 5° .ﬁ sin (8/7)
0) e 182 1) %2 f6:9) Lin- o8 (37/14) cos (5r/10)
20°. 183. 1) 2 sin o cos 4o
'nmsh 6) /3sin o tg )

2) sin Basin 20 3) 2 sin g cos (‘E‘ Aﬂ): 4) cos 107 5) 4 sin 8° sin 13°sin 21
oo (- 31
&) adsin (73 - 5eos (5 + 5

2
4)45111(,12 _2.] (:_2_3) 5)ﬁnm(m~l%m e)zzizu e,
Jco

6)4 sin 317 cos 5° cos 1°.185. 1) 2 cos (G +

2)4sin (5 + g)sin (3 -

cos « sin? o

8)4cos ({5 + 5 ( 412].157.1)“;2)”15 2k + —.s)

Do)t r@krm 5+ 2

4)’%";(4)”% + 7 5) - 3

Inasa 4. llpeaensl U Npou3BOAHbIE

§ 27. Npeaen ¢yﬂ«uuq

Haitanre [188—196].
188.1) lim, (2% - 3x + 4); 2) lim (2% -2+ 1)

3) Iin‘\J (3x3 + x2 + 8x + 10); 4) IL“} ((x? = 1)(x = 3)x - 5));

i, SR,y
189.1) lim s 2 ling ot

3) lim E’xﬂ;f’::: 4) lim %“

9 limy 55 ®lm, B

43




image24.jpeg
» lin

@ 3x2 - 8x + 4
0.l o S G

" 222+ x - 16
3)xh~"!3 3x2+ Tx - 6°

5) lim —*—8

a3

. 3 - Jx
7 lim ——=——
)“94—~/x—2

. 3
191.1) lim, (—-— -

x4 x +

; 2
8 lmy x2 + 3x’

5) lim

oo x —

i 243 - 8x2 4+ 1
2.0 S

x5 4 28
3) lim ———;
)xr.. X3+ x4

5) lim (Jx? - x - x);

193.1) fim 22X .
*9% 1 + cos x

3) lim lgx

=0 1 —tgxr-1’

in?
5) },i':'é sin a3x;

194.1) lim Sin2x cos x,
x =0 x
cos 2x — cos x .

3) lim ————=;
X0 x

5) lim sin x »tgx;
x50 x

44

s
8) lim =
-3 B

2
2) lim & - X+ 10,

x=5 x2 — 9x + 20’
2
4) lim S tor 2,

xo(-2/3) 3x2 + 8x + 4

dx+1=1.

oy =

 8x -1
Bl =27

2) ll'im‘ (x2 - 5x + 6);

" 2_3
4) lim [5+;—X—2),
i x -8
6) }lrl‘n‘ =3

. 3x2 - 5x + 4
Dlm s

" =z +1
4) lim ——————;
)xw\ 34+ 2x2 4+ ¢

6) lim (/x* + bx —x).

2) lim SnE - cosx
xor/4) tgx -1 7
4) lim 3%

x—0 sin 2x’

in® x

0 lin

. sin 3x + sin x
2) lim 222X tsinx,
X0 x
.oocosx -1
4) lim ———;
o0 x
cos x

6) lim .
) N 2=

195.1) lim 1+ 52;)‘;

3) lim (1 +42)%;
250

(Z.r

ot (55

2

196.1) lim (1 + %‘)ﬁ

i (12

OTBETHI

2 lim (

5
-

J'

(2"
(

21, (o

2x + 3yt
22 + 1

ot (1+2)7

188. 1) 6; 2) -1; 3) 10; 4) 9: 5) - 6; 6) 3. 189. 1) o0; 2) c0; 3) %:4)1;5) é:

2 2 2
6)-6:7) 1:8)3.190.1) 5:2) 3 3) Li4) {35 6:6) ;3 T 55 8) 3.

191 1) 1 2) 005 3) 0; 4) 5; 5) 3; 6) 5. 192. 1) 2; 2) 3: B) 003 4) 093 5) —3 5

6)2.193.1) 2 2) 2:8) -2 ) 31 5) 27 6) 0. 190.1) 2 2) 4 B 0;

2/ 1
4)-555)0:6)1.195. 1) e2/3;2) ¢ 974 13) 12/ 14) 115) 1 6)e.

196.1) e4/9; 2) e10/3;3) e 3; 4) 3.

§ 28. NpOM3BOAHAA CTENEHN U KOPHA

Haiizgnre nponssoanyio hynxunu y [197, 198].

197.1) y = 4x%;
y=
198.1)y- 2;

Dy= 2

2)y=3x";
5)y = 4/Bx;

i R
2)y—&.
By=7=;
My

3)y=4x3/4;

ﬁ)yiéqf— .

3y=

6)y=

1
x

1
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Boraucinre npouasoAnyio ['(x) NpH AaHHOM 3HAYEHWM APIYMeHTa X

[199—-201].

199.1) f(x) = 4x% - 3x2 ~x - 1, x=-1
2) f(x) =3x' - 2x* + 4x - 1, g
Nf(x)=1-x2+x3-xt+x5 x=2.

200.1) f(x) = (2x3 - 1)(x2 + 1), x=1;
2) f(x) = (3 - x)(4 + x7), x=-2
3) f(x) = (x* + xH)(x% - 1), x=-1
_ x4
201.1) f(x) = 5 T
241
2)[(1)=%—1. =1
3x -1
D=5 x=2.

OTBETbI
197. 1) 12¢% 2) ~12x°%; 3) 30/ 4) 20 5) 22, 6) L porm,
198. 1) ~6x 4 2) —x 3/ 3)_11‘, W3, 4) 4y 6/, 5) ,g, /m, G)A%, W,

199, 1)17; 2) ~4; 3) 64. 200. 1) 14: 2) 36 3) 0. 201.1) 5:2) - }:3) L.

§ 29. Mpon3BoAHAR CIOKHOA DYHKUMM
(hyHKuUNM OT yHKUMM)

Briunenre npousBognyio ['(X) NpH AaHHOM 3HAYEHMH APTYMeHTA X
[202—207].

202.1) f(x) = (x2 + 2x - 1), x=-1
2) f(x) = (x* — 4x2 + 3)7, x=1;
3) f(x) = (3x - 1)%, x=1.

203.1) /(1) = . x=2
Z)I(Xlnm,' x=2
3)fx)= 1 x=1

(x2 + x + 1)2"

46

204.1) f(x) = 4 - %2, x=3;
2)f(x)=Jx3 + 1, x=2;
3) f(x) = Jx? - 2x, x=3.

205.1) f(x) = x Jx? + 1, x=.3;

) =(x2-D -1,  x=42;
) =2+t w1, x= 3.

6/x" + 1

206.1) f(x) = =“—, x=242;
2)f(x)=’[’?, x=.5;
B fw - 5 = 3.
207.1) f(x) = /%' x=22;
0= . x=5;
DI = . £= V3.
OTBETBI
202.1) 0; 2) 0; 3) 24. 203.1) 12 2) 51 3) 5. 208.1) ~/3: 2) 13
928 2051 12 802 3 6.5, 206.1) -} 2) s 2P

207.1) §:2)-3:3) 52

§ 30. FeOMETPUYECKUE MPUNOKEHUA NPOU3BOAHON

208.Haiiqure yrioBoii KOIQOUIMEHT KACATEJNLHON, NPOBEACHHOH
% napaboie B AaHHO Ha Heil TOUKe:

1)y=-x2+x B TOUKe X = —2;
2)y=x*-3x+2 BrTOoukex =3.
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209.1) Haitaure yron nakaona napa6osst y = x? — 2x k ocu OX B Tou-
Kex=2.

2) Haitinme yros HaK/I0HA KacaTeJbHOM K KPUBOIA y = 13, npose-
AeHHOI B Touke X = —2 k ocu Ox.
210.Cocrasbre ypaBHeRHe KacaTeabHOM U HOPMAJH K KPHBOIL:

Dy=x"-Tx+10 BTOUKe X = 4;
2)y=2x3 B TOUKE X =

211. HaiiauTe KOOPAHHATHI TOMKH, B KOTOPOIi KacaTebHas K 1apabo-
se y = x* + 3x — 10 obpasyer yron 135° ¢ ocbio Ox.

212. Haitawre, noa kaknyy yraamu napaéona y = x2 + 2x — 8 nepece-
Kaer och Ox.

OTBETbHI
208. 1) 5; 2) 3. 209. 1) = 63,4 2) = 85,27, 210. ) y = x ~ 6; y = —x + 2;

2)y = 6x+ 4y = - Lx 13 211 (-2; -12). 212 arctg (-6), arctg 6.

§ 31. dusnyeckue NPUNOKEHUA NPOU3BOAHON

213. Touka amrkercs npsMoaMEeiino no sakony S = 1% + 512 + 4.

Hajigure BeJMUHHE CKOPOCTH M YCKOPEHHS B MOMEHT BPEMeHU
t=2c.

214. Touka aBmikercs npaAMoONHHEiHO 10 3akony S = 12 — 8¢ + 4. B ka-
KOif MOMEHT BPEMERH £, CKOPOCTh TOYKH OKAIKeTCH PABHOI Hy1107

215.Teno maccoii m = 12 Kr ABMIKETCA NPAMOJIHHENHO 10 3aKOHY

S=1t?+ 2t + 3. Haiiiure KHHETHUECKYIO IHEPIHIO Teaa ("'T"J)

Hepes 5 ¢ noce Hauasa ABHKeHNA. 31ech 0 — CKOPOCTH Tea.
216. 3asucnmocrs Temnepatypsi Tera T OT BpeMeny f 3a1aHa ypasHe-

anem T = % 12— 2t + 3. C KaKoii CKOPOCTHIO HATPEBAETCH HTO TEJI0

B MOMeHT Bpemenn ¢ = 10 ¢?

217. Cuna roka I (A) M3GMEHSAETCA B 3aBHCHMOCTH OT BpeMeH# ¢(c) 1o
saxony I = 3t + 2t + 1. Haiiaure cKOpoCTh H3MEHEHMUS CHIIBI TO-
Ka uepesa 8 c.

48

OTBETbI
213.32m/c; 22wm/c. 214t =4c. 215.864 [lx. 216.8 rpan/c.
217.50 A/c.

§ 32. [IPOU3BOAHBIE TPUrOHOMETPUYECKUX PYHKLNA.
"DOVBBOAHNE OﬁpﬂTHNX Tpmrououevpuuecwx
yHKumMin )

Haiiznre 1pOMSBOARYIO TPUTOROMETPUHecKo# dynKmm [218, 219].

218.1) y = sin 3x3 2) y = cos 2x;
Ny=tgx—x; 4)y=ctgx+x;
5)y=tgx-ctgx; 6) y =sintcost;

- . 8)v— 1 - cost
T)y = sin x(1 + cos x); )v = Tt

219.1) y = sin? 2x; 2) y = cos? x;
3)y = tg® x; 4)y = otg? x;

5) y = sin® 2x; 6) S = Jsin 2¢;

Tyy = 3sin? 2x;

220. BrrumcanTte NPOM3BOAHYIO TPUTOHOMETPHUECKON YHKIUM NP
JAHHOM 3HAYEHNY APIYMenTa X:
1) f(x) = sin? 2x,
2) f(x) = cos® 2x,
3) f(x) = tg* 3x,
4) f(x) = tg® xsin x,
5) f(x) = 8sin® xcos x,
6) f(x) = tg®x — ctg®x,
7) f(x) = cos 2x(1 + sin 2x),

8 10 - L

221. Baruneanre cKOPOCTh TOUKH, ABHAKYIIEHCS NPAMOIMHEHO 10 3a-

8)y = %tg"'x* gtg"xirlgx.

x=nr/16;
x=n/16;

n
KoHy S = 4sin 3, B MOMEHT BpeMerH £, = 9" Bnech S — nyThb (M),
t — Bpems (c).
222. Brumcante CKOPOCTh TOMKH, ABMYUlefics npaMoanneiino no

3akony S = tg 2¢ B MOMEHT BpeMeHH 1, = g . 3aecy S — nyTh (M),
t — spems (¢).
49
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223. Burumcanre f'(x) npn naHHOM 3HAYenHH aprymenta x:

1) f(x) = arcsin x + 2 arccos x, x= #;
2) f(x) = arcsin 2x, x= ? .
3) f(x) = arccos J/3x, - %;
4) f(x) = arctg 3x, x= %:
5)/(x)=arcsin£. x=.2;
6) f(x) = (arcsin x)?, x= §’3
7)/(X)=Brccos§x. x=.J5;
8)/(x)=arcctgl?"x2_ x=%.
OTBETHI
218. 1) 3cos 8x; 2) ~2sin 2x; 3) tg? x; 4) —ctg? x; 5) —5— = , 53¢ B)cos 2t

2sin t

T) cos x + cos 2x; 8) 5
(1 + cos 1)?

219. 1) 2sin 4x; 2) -sin 2x; 3) 2i"'—j ;

4) - thgm x
sin’

220.1) J2; 2) -J2: 3) 12: 4) 18,5; 5) 2./2; 6) 8; 7) »ﬁ‘s) =2,
221.6m/c. 222.8m/c. 223.1) ~2; 2) 4; 3) } [2; 4)2,5) z.e; i

+5) 2sin 4x; 6) ctg 2¢./sin 29;7) 5 ctg 2x¥sin? 2x;

g

§ 33. Npou3soaHble norapudMuyeckux
W NOKa3aTtenbHbiX GyHKUWit

BhtuucanTe NPOUIBOAHYIO [224—226).
224.1)y = xIn x;
3 f(x) = X, 4y =g 2x;

S)f(y=21g(+1), t=1; 6) y = Insin x;
7) f(x) = ~In cos x; x=n/4; 8) f(x) = In tg 2x.

2)y=(nx-1)x;

50

225.1)y=Insinx — % sin? x;

3)y=In(x+ J1+x2)

5) f(x) = In cos? x,
6) f(x) = In tg* x,
7) f(x) = In sin® 2x,
8) f(x) = In ctg® x,

226.1) y = e ¥x;
1t
Ny= =
Sy =34
Ny=2lgx:
OTBETHI

224.1)1 +Inx; 2)In x; 3)

B) - i Ix

8)y=Ilg(2x+ 1)

225. 1) ctg x cm‘ 2 o

cosx

Z)y:lnlg(g 'f;):

4Yy=In [—:

x=mn/4;
x=n/4;
x=n/8;
x=mn/4.

2) y = x%e?x;

4)f(x)=3Inx+e,x=1;

s)y—,‘,—,.

2 4) 21985 0,4343: 6) ctg ;. T) 1

3)ﬁ4)/_l5)2:

6)4; 7) 4; 8) —4. 226. 1) -3¢ 3%; 2) 2xe? (1 + x); 3) »;; 4) 3 + e;

5)37In 3:6) <02, 7)

x

0,8686 _

0.8686
2x +1°

§ 34. UccnepoBanue yHKUMIA
C NPUMEHeHnem nDOM3BOAHOﬁ

227. Haiiture IPOMEKYTKH BO3PACTAHMS i yOLIBAHUA QYHKIMN:

1)y=2x2-6x+5;
y=-x>+4x+1;

Sy=-gad+ i+ n;
Ny=x'-4x+4;

1
9)y=2*_‘-r.

2)y=2x*-4x+5;
4)y=x*-3x2+1;

6) y = -2x% + 15 x* - 36x + 20;
8)y=-}x"7x—l;
IU)I(X)=3—_2:
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1)y =Inx% 12)y=1ni;

1

13)y = -Ilnx; 4)y=ex

16) y = Jx? - 3x.

228.VccenyiiTe yHKIMIO HA SKCTPEMYM:
1)y=x2-8x+12;
3)y=-x2+2x+3;
5)y=2xt-x

7)y:!x“f4x;

15) y = el/*;

2)y=x2-10x+9;
Yy=-2x2+x+1;

1
6)y=-7x'+8x;

8)y= %x“*x’:
9) y = 2x3 - 9x2 + 12x - 8;
11) fix) =e*+ e

13) f(x) = x - 2In x;

10) y = 2x% - 3x2 - 12x + 8;
12) f(x) = x%e 3
14) f(x) = xIn x.

229. Haiinre nanbosbinee n HauMeHbllee 3Hauenne QyHKINH B 3a-
JIAHHOM IPOMEXKYTKe:

x2-6x+3, xe [0;5];
y=x2-8x+4, xe[-2; 2);
1
Dy=x-3 xe [-2;4];
4)y=x*-6x+13, xe [0; 6];
1
y=3 xe[1; 3];
6) y =—x3+ 9x% - 24x + 10, xe[0; 3]

230.Kaxum o/7keH OBITH IPAMOYTOJBHUK HanbOJbIIel IIomanu,
KOTOPBIii MOJKHO COTHYTh M3 KyCKa IIPOBOJIOKH TnHOM 50 cm?

231.M3 Bcex NpAMOYroJLHMKOB, BIMCAHHBIX B Kpyr pamuyca R,
HailuTe TOT, KOTOPBI HMeeT HauGOIbIIYIO NIOMA/b.

232.B paBHOCTOPOHHMIl TPEYroJBHUK € NepUMeTpoM 3 m BHMCAH

NpAMOYToabHUK Hanbosbmiei miomaau. Haiiaure aauubl ero
CTOPOH.

233.B TpeyrosbHMK ¢ OCHOBAHMEM 4 W BBICOTOH h BIMCAH NPAMO-
YrOJIBHMK HANOOJIbIIel IIomany (OCHOBaHHE NPAMOYTOJbHUKA

JIEXKHT HA OCHOBAHWM TpeyroabHuka). Haiizure AnuHbI cTOPOH
TPAMOYTONBHUKA.
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234. B npaMOYro/bHbiil TPEYTOMBHUK ¢ KATETAMM, DABHLIMM anb,
BIMCAH NPAMOYTOJIBHUK HAMGOBIIE ILIOMANM TaK, UTO onna
43 ero CTOPOH JeHT Ha runorenyse. Haiiure AmiHbl CTOPOH
"pﬁ"oyl"DﬂbH“KB.

235, Haiigure npsAMOYTOMbHMK HauGobimeii miomany, BIMCAHHBI
B IOAYKpYT paauyca R.

236. Haiizure npsAMOYTONBHIK ¢ HAUGONBIINM [EPUMETPOM, BIIHCAH-
HbIiT B OAYKPYT pajuyca R.

237. W Beex TPeyroLHIKOB, Y KOTOPHIX CYMMA OCHOBAHMS 1 BRICOTLI
b+ h = a, HaiiaAnTe TOT, y KOTOPOr'o IJIOMALE naubospIIas.
238. W3 Beex NPAMOYTOJILHUKOB JAHHOTO IePHMETPa 2p naiigure TOT,

y KOTOpOro JMaroHanb HaUMeHbIIasdz.
239. Yucsio 8 pasGeiite Ha JiBa CIATAEMBIX TaK, 4TOOBI CyMMa MX KY-
60B Gbina HAUMeHbIEi.

240. TIpousseaenie ABYX NONOKUTEBHBIX UHCE PABHO . Yemy pas-
HBI 3TH YHCIA, €CTH UX cymMMa Oyzer HanMeHbIIeH?

241.3axon NMPAMOIMHENHOTO ABWKeHHS TeJa 3ajaH ypaBHEHUEM
— 43 + 3t + 9t + 3. Hailanre MaKCHMAJIBHYIO CKOPOCTE ABU-
sxenus Tena. 3jeck S — nyTh (M), ¢ — BpeMA (c).
242, 3axon ABMIKEHNA TeA, GPOLIEHHOTO BEPTHKAILHO BBEPX, 3ajaH
ypaerenuenm S = 19,61 — 4,9¢2. Haiianre HanGONBIIYIO BRICOTY
noxbema rena. 3zech S — nyTh (M), ¢ — Bpems (c).

243. cenenyiiTe Ha HANIPaBJIeHNe BLITYKJIOCTH KPUBYIO:

I)y=-£ a-roqxaxxl=—l.xz=1;

1

2)y== B TOUKAX X; = —2, X, = 1.

244, HaiiauTe mPOMEKYTKH BBITYKJIOCTH KPUBOIt:
1)y =2x%
3y=-x-1
5)y=x% - 6x2+2x - 6;

2)y=x%
4)y=x2+3x-1;
6)y = x4 — 2x% - 12x% + 24x + 8.

245, Haiiure TouKH nepernta Kpusoii:
1) f(x) = x%—x3
2)f(x) = §ad -3+ Bx— 4

3) f(x) = x4 — 8x3 + 18x? — 48x + 313
4) f(x) = x4 - 6x3 + 12x% - 10.
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OTBETbI

227. 1) Y6miBaer na (—o0; 3), BospacTaer Ha (3; +00); 2) yobiBaeT Ha
(—c0; 1), Bospacraer Ha (13 +0); 3) Bospacraer Ha (—00; 2), yOniBaer
Ha (2; +00); 4) Boapacraet Ha (—o0; 0) u Ha (2; +o0), yosBaer na (0; 2);
5) youiBaer Ha (—c0; 0) 1 Ha (1; +00), Boapacraet Ha (03 1); 6) ybniBaer
na (—00; 2) u Ha (3; +00), BoapacTaeT Ha (2; 3); 7) yoriBaer na (—o0; 1),
Bospacraer ma (1; +00); 8) Bospacraer Ha (o003
(~1; +00); 9) yorBaer na (—o0; 0) u ma (0; +o©
(-o0; 2/3) u Ha (2/3; +o0); 11) y6uiBaer na (—o0; 0), Boapacraer
na (1; +00); 12) youBaer Ha (05 +00); 13) y6uisaer ua (0; 1), Bospacra-
er na (0; +00); 14) yosiBaer Ha (-0 +00); 15) ybriBaer na (—00; 0)
u na (0; +o0); 16) ybeiBaer Ha (—°9; 0), Bospacraer Ha (3; +00).

~1), y6uiBaer Ha
; 10) yGuiBaer Ha

228. 1) min (4; —4); 2) min(5; ~16); 3) max (1; 4); 4) max G g);

5)min[%; vg]; 6) max (2; 12); 7) max (-2; %‘]; min (2; -%5);

8) max (0; 0), min (2; ~ § ) 9) max (1 ~3), min (2; ~4); 10) max (-1; 15),
min(2 -12); 11) min(0; 2); 12) max(2 e, min (05 0%

13) min (2 2 - 2In2); 14)min (15 -1} 229.1) ¥3) = -6, ¥O) = &
:

&
2) yd) = 12, YO = 4 BHy) = 0, YA =y(2) = L H B = 4
§(0) = y(6) = 13; 5) ¥(3) = —3, y(1) = §3 B)¥) = ~10, y(©) = 10.

230. Knazpar co croponoit 12,5 cm. 231. Ksaapar co croponoii Ry/2.
T, 2

230,78 ™ 233., 4. 23 able® ' 1[5 52 235, Ommomenne
2(a” + b))

CTOpOH IpAMOYTONBLHNKA cocTapaser 1: 2. 236. OrHOWeHHe CTOPOH MPsi-

MoyronbHuKa cocrapaser 1 : 4. 237.b=h = g 238. Ksazapar co cTOpo-

ot p/2. 239.4 + 4. 240.Ja w Ja. 281.12m/c. 202.19.6m.
243. 1) B Touke X, BRIIYKJa BHU3, B TOUKE X, BHINYKIA BBEPX; 2) B TOY-
Kax X,, X, BBITYKJIA BHU3. 244. 1) Buinykaa seepx Ha (—00; 0), BRITyKJa
pEna Ha (0; +00); 2) BCIOAY BBINYKJA BHU3; 3) BCioly BBIIYKJIA BBEpPX;
4) BCloAly BRINYKJIA BHU3; 5) BHINYKJA BBEPX HA (—00; 2), BHINYKJIA BHU3
na (2; +00); 6) BeiTyKJA BHU3 HA (—003 ~1) 1 Ha (2; +00); BBINYKJIA BBEPX
na (~1; 2). 245. 1) (0; 0); 2) (3; 2); 3) (1; ~6); (3; ~86); 4) (1; -3), (2; 6).
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§ 35. inddepexunan yHKUNN.
Npunoxerne anbdepeHunana

K HPVIGIM)KEHHNM BbIYMCNEHNAM
e ————

246. Haiizure Anddepenina QYR

247.

Hy=Q1-x%
1
3)y= :
Y 9% =1
5)y=lnt521:

T)y = e*sin X3

BuiumcanTe MpHbIHIKEHHOE JHAT

1)y=3x2+5x+1
2)y=x+x-1

3)y=2x*+3
4)y=x3 - 5x*+80
5)y=Inx

4
6)u=§nR*"
7) y = sin 2x
8)y=Inx?

2)y =4 - 2x%;
4) y = In cos®x;

6)y = 234
gy=1+e".

eHue npupameHns (PYyHKIMHD

npun x =3, Ax = 0,001;
npu x =2, Ax = 0,01;

npu x =2, Ax = 0,001;
npu x =4, Ax = 0,001;
npu x = 10, Ax = 0,015

npu R =20, AR= 0,013

npu x = ,(-;,Ax=0.02:

npu x = 20, Ax = 0,01.

248, BoruueanTe NPUOIIKEHHOE SHAUCHIE (DyHKIMM:

l)f(r)=2x27x+l
2) f(x)=x*+3x+1

3 f(0) = Sas s prr-2xtd
Hfx)=x+x+x+1

5)f(x)=x'-1
6) f(x) =

x2 + 3
Tfx)=x3-x2+x-3

8)f(x)=3x3»x’+5x—l

npu x = 2,015
npu x = 3,023
npu x = 1,15
npu x = 0,001;
npu x = —3,3;
npu x = 1,15
npH X = 3,03;
npu x = 3,02.

249. BrruucanTe npubanKennoe gHaveHHe CTENeHH:

1) (9,06)%
4) (1,005)'%

2) (1,012)%
5(0,975)"

3)(9,95)%
6) (0,988)%.
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250. Burancanre npubnskeHHoe aHAYEHHE KOPHSA:

1) ¥1,012; 2) /25,16
3) J24,84; 4) J101;
5) /99,5; 6) 19/1,08.
251. Bruncanrte npuGANGKeHHOe 3HAMEHMe BeIMUMHM, OOPATHON
JaHHON:
1)0,99; 2)9,93;
3) (1,004)%; 4) 0,998.

252. BriusesuTe 0THOCHTEILHYIO TOPPEIIHOCTH (yHKIHI:

1) S = 2nR, ecam R = 50 em, AR = 0,5 cm;
2)y=x8, ecan x = 2, Ax = 0,01;
3)v=3 S, ecan R= 300, AR = 0,3.

253. CocrabTe hopmMyay Ans BRMHCACHHA OTHOCHTEJARHON nOTpen-
HOCTH (pyHKIMH:

1) y = sin? 3x; 2)y=tg?x; 3)y = etinx,
OTBETHI
206.1) -5(1 - x)tdx; 2) ———24x ;g __dr .4 s
) ( x)tdx; 2) T ) T ) -2 tg x dx
5) A . 6)3In2-2%dx  Ter(sinx tcosx)dx;  8)-erdr.

247.1) = 0,023; 2) = 0,13; 3) = 0,008; 4) = 0,008; 5) = 0,001; 6) = 16 7;
7)= 0,02; 8) 0,001. 248. 1) = 7,07; 2) = 19,18; 3) = 2,83; 4) = 1,001;
5)=112,4; 6)=0,5375; 7) = 18,6; 8) 87,6. 249.1) 82,08; 2) 1,036;
3) 985; 4) 1,05; 5) 0,9; 6) 0,964. 250. 1) 1,004; 2) 5,016; 3) 4,984;
4) 10,05; 5) 9,975; 6) 1,003. 251. 1) 1,01; 2) 0,1007: 3) 0,992; 4) 1,002.

252.1)1%:  2)=1,5%; 3)0,3%. 253.1)6etg3x-de; 2) A,
3)sin 2x-dx.
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Inaea 5. UHTerpanst

§ 36. HeonpeaeneHHbIA MHTErpan.
HenocpeacTBeHHOE MHTErpUpoBaHue

Briuucawre unrerpan [254—259].
254.1) [ 3x* dx; 2) [ xt das
afacde; 5)

3)_[:“" Ddx;

2) [ x3(1 - 6x%) dx;

255.1) [ (2x% - 1)* dx;
4)]” 4 x3-3x 24 1)da;

3)](3: 44 8x %) dxs
5) ] (5ud’2 - Tud4) du.

256.1) [ 5" dx; 2)[ 427 dx; 3) [ (er + 2x) dx;
@ - -1)dx J:"“a

257.1) | (sin x - 5) dx; 2)f s':::: dx; 3) [ sin 6x dx;
4)1(4 - 3 cos x) dx; S)Icos 4x dx.

zss-nu—:?:i‘i’.? wifEE ol
ol Gfs o G

3] —=—

OTBETbI

254.l)x‘+C:2)%xs+C:3)%x'"+C:4)t‘+C;5)% X34C.255.1) § -
Agx“+x+(‘:2)“; ffx°+C:3)-x’fo‘+C;4)—% x4 %x~’+
4 B x4+ 3 5) U/~ AuT 4 C. 256, 1) (25 +Ci2) gy +Ci et +
+x24Ci) (g — e —x+Ci5)21n[x + 3] +C.267. 1) ~cos x ~ 5x + i
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2)-2cosx +C; 3)7% cos 6x + C; 4) 4x ~ 3 sinx + C; 5)} sin4x + C.
1 "
250.1)5 In[.’ismxfl’+C:2)In(2—cosx)+C;S)% In(3+2sinx)+C;

1
1) 3 tg5x+C;5)f% ctg (3x +2) +C. 259. 1) 2 arcsin x + C; 2) arcsin %5 +

o w BE 4 il x 1 /6
*C:8) 3 arcsin 2 +C; 4) 5 arctg § +C; 5) - arctg 537 +C.

§ 37. TeomeTpuyeckue u huanyeckue npuaoKeHus
HEeONpeAeNeHHOro uHTerpana

260. Haitgure dyrKumio, nponasoanas KoTopoii Y =4x3-2x+3.
261. Haitaure dpynxumo, auddepeniuan koropoii dy = (2x + 6) dx.

262. Haitanre Gynkuimio, npouasogsas Kotopoit Y’ = 2x -5, ecnn npu
x = —3 oTa PYHKIMA NIPUHUMAET 3HAYCHHE, pasHoe 28.

263. Haitaure gynkumio, ofpamaiomyocs B nyis npu x = 0, ecan
Y =3x2-4x+5.

264. Haiinnre pynkumio, npoussoanas koropoi Y = 3e* + 2x, ecan
npu x = 0 9Ta GyHKUMA NPUHMMAET 3HAUEHNE, PABHOE 8.

265. Haitzure [ (sin x + 3 cos x) dx, ecnu pn x = T nepBooGpaaHan
dbyHknnsA pasna 4.

266. Haitzure | (cos x — e + 2 x) dx, ecou npu x = 0 nepsoobpasnas
GyHKINsA paBHa 3.

267. Cocrasbre ypaBHeH#e KpuBOii, ecim yriosoii Koo puIHeHT Ka-
CaTeNbHOI B KaX/10ii ee Touke paBen —3x.

268.Cocrasrre ypasHenue Kpusoit, ec yriosoii KoabHUIMenHT Ka-
caTeNbHON B KaX/I0i ee Touke paBen x + 2.

269. Cocrasrre ypasHenne Kpusoit, ecan yriosoii Koadduunent ka-

caTeJbHOM B KasK/I0il ee TouKe paBeH —% -

270.Cocrasbre ypasuenue kpusoik, ecm YrII0BO# Koa(dHUIMenT Ka-
caTeNbHOMN B Kaj/I0i ee Touke paBeH -
Yy
271. CocraBre ypaBHenne Kpugoii, ecau yriosoii KOOMPHUIMEHT Ka-

caTesbHON B Ka#/I0i ee Touke paBeH X
vy
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272. CocraBbTe ypaBHeHue KPUBOIl, MPOXOAALIell Yepe3 HauaI0 KOOp-

JIMHAT, eCJIN YII0BOi KOa(HIIMeHT KacaTeIbHOM B J1I060# TOUKe
x
pasen 3.

273. CocraBbTe ypaBnenne Kpusoii, npoxoasmeit uepea touxy (1; 4),
ecan yraosoit KoaddUIMEHT KacaTeabHON K KPHBOI B KaX0i
ee Touke pasen 3x% — 2x.

274. CocraBbTe ypaBHeHHe KpuBoil, Mpoxoasuleil uepes Touky (~1; 3),
ecan yriopoil KOa(pHIMEHT KacaTeNbHON B KaKaoit Touke
KPHBOi PABeH yTPOCHHOMY KBAAPATY AGCIMCCHI TOUKY KACAHMS.

275. CocraBbre ypaBHeHUe KpUBOii, npoxozameii uepes Touky (0; ), ec-
JIM YTUIOBO# KO(MPHIIMEHT KacaTesbHOl B 110601 ee Touke paBeH y.

276. CkopocTh NPAMOIHHEHOTO ABMKEHNA TOUKH M3MEHSeTCH 110 3a-
Kouy v =t — 8¢ + 2. Haiiure 3aK0OH ABMIKEHNA TOUKH.

277.CkopocTh NpPAMONHHEHHOrO ABMKEHUS TOYKHM W3MEHAeTCs 1Mo
sakony v = 4t — 31°. Haiianre 3aK0H ABMIKEHUA TOUKH.

278.CxopocTs NPAMOIMHEHOTO ABMIKeHNA TOUKH 3a1aHa YPABHEHH -
em v = 2t — 3. Hailaure 3aKOH IBMIKEHNS TOUKH, €CJIN K MOMEHTY
HAYAJA OTCYETA OHA NPOILIA NyTh 6 M.

279. CxopocTh NPAMOIMHEIHONO ABMIKEHNA TOYKH 3a/aHa YPABHEHN-
em v = 3t? + 4¢ — 1. Haiignre 3aK0H JBMIKEHNA TOYKH, €CIIM B HA-
UATLHBI MOMEHT BPEMEHU OHA HAXOJMIACH B HAUAJIe KOOPJMHAT.

280.CxopocTs IPAMOIMHEIHOTO ABM/KEHNA TOMKM 3azana GopMysioi
v = 2cost. HafiinTe 3aKOH ABMIKEHMA TOUKM, €CIM B MOMEHT
t = /6 TouKAa HAXOAMJIACH HA PACCTOAHMEU S = 4 M OT HAYanA OT-
cuera.

281.Teno 6poieHo BEPTHKANLHO BBEPX € HAYATILHOMN CKOPOCTBIO Uy,
Haiigure 3aKOH ABMIKEHNSA BTOrO Tesa (CONPOTHRIEHUEM BO3Y-
Xa npeHedpeus).

282.Touxa asuskerca npAMonuHeiino ¢ yckopennem a = 12t% + 6t.
HaiiznTe 3aKOH ABU/KEHUA TOUKH, ECIIH B MOMEHT ¢ = 1 ¢ ee cKo-
poerh v =8 M/c, anyTs S = 6 M.

283.Touka aABMKeTCA NPAMONNHEHO ¢ ycKopenuem a = —6¢ + 18.
B MomenT Bpemenn ¢ = 0 (Hauano OTCYETA) HAUAIBHASA CKOPOCTH
vy = 24 M/c, paccTosiHue OT Havana otcuera S, = 15 m. HaiianTe:
1) CKOPOCTE ¥ 3AKOH JBHIKEHUA TOYKHU; 2) 3HAYEHUA YCKOPeHUs
@, CKOPOCTH U M IYTH S B MOMEHT ¢ = 2 ¢; 3) MAKCHMAJIBHYIO CKO-
POCTH U, M COOTBETCTBYIOIIEE BPeMA ¢, , KOr/la CKOPOCTDb ABJISA-
eTcs HanbosbIIeit.
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OTBETbI
260.y = x' — 2 + 8x + €. 261y = 32 + 6x + C. 262, y = x% - 5x + 4.
263.y = x* — 2x + Hx. 264.y = 3e* + x* + 5. 265. 3sinx — cosx + 3.

Zﬁﬁ.y=sinxfe-'+x‘-'+4,267.y=—gx“+C.ZSB,y=%x’+2:+C.
269.y - €.270.x% - P = C.20L x4 4P - C. 202y ~ § X2 2M3y =

—xo x4 2Ty = 44,205,y = e L2065 = 19— AL 4 20 4+ C.
277.8 = 2t — 1% + C. 278.S = #* - 3t + 6. 279.S = 3 + 21> — 1.
280.S=2sint + 3. 281.5=ut*-glz 282.8 =t + 13 + 1 + 3.

283. 1)v = -312 + 181 + 24, S = —t3 + 912 + 241 + 15; 2)a (2) = 6 m/c,
v(2)=48m/c, S(2)=91™m;3) v, =5l m/c, t, =3c.

‘max

§ 38. BoiuucneHue HeoNpeaeneHHoro nHTerpana
METOAOM 3aMeHbl NepeMeHHon
(cnocobom noacTaHoBKYU)

Brruuncanre [284-—288].

284.1) ] (7 - 2x) dx; 2)f (50 - 1y ar;

3).‘ -T,Z H 4)J m H
5] m

285.1)f ¥(3x + 1)? dx: 2)f f2x — 1 dx;
3] 3 - 302 di 2 ﬁ
ol o

286.1) | (x% + 3)5x dx; 2) [ 4(xt — 1)2% dxs
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622dz | xdx
o 7z 9 v

5] Jixt - 1)% 2% da.

ar g
287.1) [ Jor + 1evdx; PPy
3)[ J2sin x — 1 cos x dx;

)j cos x dx

2sinx + 17
288.1) [ /(32" + 2)3 24 dz; 2)] 41 - 3xH)! xdx
xdx xtdx .
; ) ==
ol = Y T o
xidx
8)) —————=.
)j Jixd -1
OTBETHI

v 1 o
280.1) ~5(T - 20" + i 2) 2B~ W+ G B) g + G

1 1
——— + Ci B) ~ T,
10052 + 1)? ) 3(8x + 1)

5 . 2
DL (@ - DD+ B (- B+ G )

1) - + (. 285.1) 5(3, FE CE e

+ C;

5)Yax — 5 + C.286.1) —1 (2 + 3 + G DG (- DA G
1

- 465 g @ - DD C
31 - 22%)°

. 3
3 + 6N GEa T

1, Wi
287. Ua(,,x”,n 24¢; z)— In(e*+1)+C;8) 3 (2sinx - D)FD+C;
4)-2 /1 - sinx +C; o)— In [2sinx+ 1] +C. 288. ”ao (82 + 2)%2 + C;

HJSr2+1+C 4)2-0 Pxt+2+C

2)-35 (-39 +.C;

2

+C.
3.fx -1

5) -
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§ 39. OnpesnenenHbiii uHTerpan
M €ro HENOCPeACTBEHHOE BbIYMCAEHNE

Buruncaure [289—293].
289.1) J?xz dx;
o

2
3) [xtdx;
1
a) f (x3 4+ 2x) dx.
!
bdx
290.1)11z i
B)f Jx dx;
‘ dx
5
' i
291. -L)aw
nj f (v ) dx
a)fe“dx:

5)

|5

292. n

sm xdx;

2
(cos x - sin x) dx;

3)

. 2 e
o=z

%2

S
F-=

293. 1)J ./I—Z.
- X

]

3) [ —;
!5./4—:2
A dx

5’{9,,2
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Z)fx“dx:
1

4) ju (4x = Bx? + 2x + 1) dx;
G

2) I' d.r

0 4 ax;
d

.
2) [ 2 ay
7%

)] ¥ dn;
&

o
2) J’ cos x dx;

"t 4dx
D ot

OTBETHI
289.1) &: 2) 3,75: 3) 6,25 ) 40; 5) ~1,25. 290.1) 1,5; 2) 15 3) i

1)18,6:5)7,5.291. 1) 5:2) 9:3) 5 (¢t~ 1:4) § (- 10:5) In 2 - 0,6931.

2.0 i Zinnoan il sy Ly Lo S

§ 40. Aud)d)epeuuuanhuue YpaBHeHuA

Haiiaure obuee pemenne ypasnenns (294 296].
294.1) x? dx = 3y* dy; 2) Jx dy = Jy dx;
3% . M, 4+ Ddx = (- 1) dy.
y

295.1) xy dx = (1 + x?) dy;
2)y*dx +(x - 2)dy = 0;
3) (22 — yx?)dy + (y? + xy?) dx = 0;
4) x2dy - (2xy + 3y) dx = 0.

296.1) (1 + y?) dx — Jx dy = 0;

2) J1 = x2dy-xJ1 - y2 dx=0.
Haiigure wacTHOe pelnenne ypaBHeHns ¢ PA3ACAAIONMMHCH NepeMeH-
HEIMH, VAOBJIETBOPAIONIee HAYAILHOMY VeioBiio [297—298].

297.1)ydy = x dx, y=4npux=-2;

2) xdy =y dx, y=6npux=2;
3)ds = (312 - 21)dt, s=4nput=2;

d d
4);§,y_;‘_ y=2npux=0,
Y o dw - =
298.1)x>1 T y=4npnx=0;

y=3npux=-2;
y=lnpux=1;
y=1lnpnx=0.

2)(1 +y)dx = (1 - x)dy,
3) (1 +x)ydx+(1-yxdy=0,
4) y* dx = e* dy,
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299. CocrasrTe ypapHerye KpUBOii, TPOXOAAIIEH depes TOUKY (15 2),
yraoBoit KO dUIHEHT KOTOpOIt B 11060it TOUKE KACAHUA COCTAB-
dy _ 1
nser ax L ﬁ.
300.CocrapbTe ypaBHerie KpuBoii, NPOXOAALIeIi Uepes TOUKY 2; 2),
Yr10BOi KO3 HUIHEHT KOTOpOit B 11000# TOUKE KACAHU COCTAB-
dy 1
JnAer dx - EJ .
Haiignre obuee pemenue smueiiHoro AuddepeHuanbHOro ypasHe-
st mepsoro nopsaka [301—302].
dy
30L.1) § 20 -3-0;

d
Z)dfﬁyﬂ: 3)X::—il(*xz+2y10.

Z)dy e

302.1) % 4 xy=x; dy
)dx xy=x; dr x+1

d
3)3% —y etg x =sin x.

303. HaiinTe YacTHOe pemenye ypaBHeHUs, VIOBIETBOPAIONIEE HA-
YaJBHOMY YCJIOBHIOY

dy 3y 5
V-5 = y=e npnx=1;
dy , 2y 1
5t "= y=1 mnpux=2.
OTBETHI
294. 1) y* +C2) Jx - Jy =C: QYD =3x¥D+C; )y + 1=

—C(x-1).295. 1) y=CJ1 + ;2 x=Cem+23) =Y +n ¥+
7 H

+C = 0; 4)y = Cxle’ /). 296. 1) 2./x - arctgy = C; 2) arcsin y = C ~

-J1-x2.297.1) y 2412 2)y=38x;3)s =315 4)y = + 8.
298.1) x? - y*+ 4y—2x=0;2)(|fx)(l+y):12;3)y=ln(xy)+x:

2

f)y=er. 299,y = SIn fx| +2.300.y2 = jxr +3.30L 1y = -1,5+ Cets

2
- o e -5
2)y=Ce - 1;3)y="7 + 5.302.)y=Ce T 4 1;2)y - (x+ DAx+C)
3)y=(x+C)s'mx.303.l)y=x:‘e‘;2)y=Jlr % 12
¥
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Inasa 6. IneMeHTbl KOMBUHATOPUKU
n TeOpUK BepoATHOCTEN

§ 41. IneMeHThl KOMBUHATOPUKN

304. Buruucanre Al Py ct.

305. Burmenmre Py Ajzs (578
306. Haiigure uncio pasmemennii ua n + 1 2aeMERTOR nok—1.
307. Haitanre uncio pasmemenuit ua m + n snementomom —n + 1.
308". [IposepbTe CIPABEATHBOCTE paBeHcTBa:
IR 2) €}, = Clas
3 ch+ci=-cps 4) S +Cl = Chi-
309. Haiigure uucio coueranuii ua n + 2 :mem‘en-ron mo k — 1 B KaXK-
J0M.

310. Haiigure uncsio coueranuii na m = n aneMenToB 1o 1 + 1 B Kax-
JIOM.

311. CkonbkuMK criocOGaMu MOKHO paccaauT 3a CTOJOM HeTHIPeX
wenosex?

312. CkonbKHMH CIIOCODAMH  MOMHO COCTABATH UETHIPEXIBETHHIE
JIEHTHI U3 ceMH JIeHT pBa}llebe uBeTDB?

313. CkoBKHMH CTIOCOGAMU MOZKHO BHIOPATH UETHIPEX JIMIL Ha UeThi-
pe pasMuHbIe JOIIKHOCTH U3 ACBATH KanAMAaToB?

314, CkobKO HEOGXOAMMO B3ATE npeMeToB, 4TO0bI THCAO pasmerie-
Huit na HUX 110 4 6BUIO B 12 paa Gospmie uncaa paauemeﬂnﬁ 1o 27

315. CroabKIMH CTIOCOGAMM MOKHO priOpaTh 3 13 6 OoTKpBITOK?
316. CkobKIMH CIIOCOBAMH MOKHO paccTaBuTh Ha NIOJNKE 6 kuur?

317. Pemnte ypaBHeH#e:

1) A3 = g AL 2)30x = A%;
w4 12 e
3512 4) 7 Cip = AL
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318. Penmire cucremy:

1
) [ 4y —gart,

2cy =3¢y

OTBETbI

304. 210; 120; 15. 305. 40 320; 8 648 640; 54 264.

306.(n+ 1)+n- (n—k+3). 307.(m + n)-(m+n-1)-...
(n42)e(nt Deo(n-htd “om - e 2

309, Tz 0 i 2

311 24. 312. 840. 313. 3024. 314. 6. 315. 20. 316. 720. 317. 1)23;2)7;

3)5:4) 5. 318. 1) (14; 6); 2) (12; 5).

§ 42. IneMeHTbI TEOPUN BEPOATHOCTE!

319. B sumke ¢ geransamu okasanocs 300 geraneii 1 copra, 200 gera-
aeit 11 copra u 50 peraneii 111 copra. Hayzauy suiaumaior ogny

13 geraneit. Yemy paBHa BepoATHOCTS BBIHYTH Aetans I, 11 nwan
III copra?

320.8 ypHe Haxoasres 20 Geabix u 15 ueprbix mapos. Haynauy shi-
HHMAIOT OMH AP, KOTOPbIi 0KAa3hbiBAETCS GelIbIM, I OTK/IALBI-
BaoT ero B cropony. Iocae aroro Gepyr eme oann wap. Haitanre
BEPOATHOCTH TOTO, 4TO HTOT WAP TOMKE OKAIKETCH OesbIM.

321. B ypue naxonsares 7 6ennix u 5 uepHbIX wapos. Haiianre sepost-
HOCTH TOr0, 4T0 1) Hayauy BhIHYTHIT HIAP OKAYKEeTCH YePHLIM;
2) ABa BAYNAYY BHIHYTHIX IAPA OKAMKYTCHA YePHEIMIL,

322.Cuuran srnanenme 11060t IPaHH MIPAALHON KOCTH OAMHAKOBO

BEPOATHLIM, HAIANTE BEPOSTHOCTH BHINAAEHHS IDAHM € Heuer-
HBIM YHCJIOM OUKOB.

323. B sumuke 8 cayuaitnon nopsike nososernn 10 neraneii, u3 KOTo-
DPBIX 4 CTAHAAPTHBIX. Kourponep 6eper rayaauy 3 neranu. Haii-
AT BEPOATHOCTE TOTO, UTO XOTA Gbi OJHA M3 B3ATHIX AeTaneil
OKaXKeTCs CTaHAaPTHON.

324. Beposrioes nonananns GackerSonncron B KOJIb10 paBHa 0,6.
Backerbonner caenan cepuio U3 uernipex OGpockon. Kakosa
BEPOATHOCTD TOTO, 4TO NPU 3TOM GhLIO POBHO TPH Nonaganus?
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325. Haitinre BEPOATHOCTL TOrO, UTO HAYAAYY B3ATOE JABY3HAUHOE
YHEI0 OKaKeTes KpaTHbiM aubo 4, ambo 5, 1o 4 u 5 oxHoBpe-
MEHHO.

326. Pabounii ofeaysnpaer ia aBTOMaTa, pPAGOTAIONMX HE3ABUCHMO
Apyr oT Apyra. BeposTHOCTE TOro, 4TO B TeueHHe Yaca IepBbiil
apromar He norpefyer BuuManus pabouero, pasna 0,8, a s
BTOPOro aBTOMATA HTa BeposiTHOCTH pasra 0,7, Haiiaure sepost-
HOCTH TOrO, 4TO B TEYEHHE YACA HH OJIHH M3 ABTOMATOB He noTpe-
Oyer sBuuManis pabodero.

327. B ypre naxoasres 6 mapos, na koropeix 3 6eavix. Hayaauy sbi-
HYThI O/UtH 34 IPYPUM /BA Wapa. Beiancanre BeposTHOCT TOrO,
uTo 0064 Mmapa oKaKyTeH GeThIMu.,

328.B ypue naxoasrea 10 Geswix i 6 vepnnix wapos. Haitaure sepo-
ATHOCTH TOTO, UTO TPH HAY/AYY BEIHYTHIX OJMH 34 APYTUM MApa
OKAMYTCHA HEPHBIMH.

329. B sunnke caoscenss 16 nerasedi, H3roToBIeHHLIX HA IEPBOM Y4a-
crke, 24 Ha sropom, 20 — ua Tpersem. Bepoarnoctu Py, Py, Py
TOro, 4TO JAeTAJH, HITOTOBJEHHBIE HA COOTBETCTBYIOIMIMX YyHACT-
Kax, HMeIOT OTIHYHOe KauecTso, cocragnser P, = 0,8, P, = 0,6,
P, =0,8. OnpesennTe BePOATHOCTh TOTO, YTO HAYAAYY M3BIEYEH-
HAS JITATh OKAMKETCA OTIMUHONO KAYECTBA.

330. BepositHoCTh NONAAAHUA B 11e/Ib PH OXHOM BHICTPEIEe COCTABNS-
er 0,8, Haiixnre BepOATHOCT TPeX NONAJAHHI IPH YeTHIPeX Bbl-
eTpenax.

OTBETHI

319.0,545; 0,364; 0,091. 320.0,559. 321.0,417; 0,152. 322.0,5.
323.0,833. 324.0,346. 325.0,4. 326.0,56. 327.0,2. 328.0,036.
329.0,72. 330. 0,41.
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YACTb 2. 3NEMEHTbI AHANUTUYECKON
TEOMETPMY HA MNOCKOCTH.
~ NEMEHTbI CTEPEOMETPYM

[naga 7. IneMeHTbl aHANNTUYECKON
reoMeTpuK Ha NaoCcKoCTH

§ 43. MlpAMan nuHns
331. Boiuseanre NepUMeTp TPeYroJbHUKA, BepPIIMHAMK KOTOPOro

caysar roukn A(6; 7), B(3; 3), C(1; -5).

332. Haiire Touky, pasroyanennyio ot rouex A(7; ~1), B(-2; 2)n
C(-1; -5).

333. Touka C gesmt orpesok AB B ornomenun 3 : 5 (o1 A x B). Konna-
MM OTpPe3Ka CJIy’KaT TOUKH A(2; 3), B(10; 11). Haiianre TouKy C.

334. Touka C(3; 5) aeaur orpesok AB B ornomennu AC : CB = 3:4.

HaiinTe HAYAJIO OTPe3Ka — TOUKY A, €CJIH €TI0 KOHILOM CYKHUT
Touka B(-1; 1).

335. Orpesox sanan Touxamu A(=5; —2) u B(-1; 0). [lo KAKOI TOUKN

C HEOBXOAMMO €ro MPOAOIIKITH, 4TOGbI GBLIO CIPABEIHBO COOT-
nomenne AB : BC = 2: 5?7

336. Burumcsute Anuny orpeaka npamoit 4x + 3y — 36 = 0, saxumo-
YEHHOTO MEy OCAMH KOOPIHHAT.

337. Ipeotpaayiite ypasrenne npamoii 2x + 3y — 6 = 0 B ypasnenue
B OTPE3KAX HA OCAX.

338. Haiignre AJMHY OTPe3Ka MpaMoit g + %2 = 1, 3aKJIIOYEHHOTO
Mesi/Ly OCAMM KOOP/IMHAT.

339. CocraBbTe ypaBHeHHe NpAMOil, NPOXOAAIIE Yepes HAYaI0 KO-
opauHAT ¥ yepea TouKy A(-2; 3).
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340. Cocrasbre ypapHenue npaMoii, npoXoAAIell Uepes HAYATO KO-
opAvHAT 1 obpaayiomiei ¢ 0ChI0 abemee yroJ, paBHbIA arctg 3.

341. [lnaronas IPAMOYTONLHUKA, /IBe CTOPOHL! KOTOPOTO JIEXAT HA
OI0KATETHHBIX HAPABIEHNAX oceii KOOpAMHAT, PABHA 20. Yr-

4
10BO#t KO(UIMEHT ANATOHATH cocraBifier 3. Haiigure Bep-

MINHBI TPAMOYTOJIbHHKA.

342. CocrasnTe ypasHenue npsaMoil, npoxonsmei uepes TOUKY (-5;-2)
1 oTceKaomeil Ha OCK OPAMHAT orpeaok b= —12.

343. CocrasbTe ypasHenue npsMoii, npoxopaeit uepes ToUKY (23 3)
n obpasyiomeii ¢ 0Chio aberuee yroa 457,

344. Cocrapbre ypaBuenue NpAMOoit, npoxofsmieil uepes TOUKH
A(-1; -1), B(-2; -2).

345. CocraBbTe ypaBHEHHs CTOPOH TpeyrobHMKA, BEPIIMHAMU KOTO-
POTo CITYIKAT TOUKH A(-3; -2), B(1:5), C(8; —4).

346. TpeyronbHUK 3ajaH BepLIMHAMM A(-3; 4), B(-4; -3), C(8; 1).
CocraBbTe ypaBHEHHE MeHaHbl AD.

347. Haiianre yros HAKJIOHA K OCH aBewuce npAMOii, MpoxoAsmei ue-
pea TOUKM A(-3; -3)u B(2; 1).

348. Cocrasbre ypasHenne npaMoii, npoxopseil uepes TOUKY (—4; -1)
n nepecexaonieii och OpARHAT 8 Touke (05 3).

349, Haiizure BepUIMHb TPEYTOABRIKA, CTOPOHLI KOTOPOTO 3aJaHbl
ypasuenuamu 4x + 3y + 20 =0;6x—Ty—16=0;x -5y + 5=0.

350. HaiiguTe BHYTpeHHME YIJIbl TPEYrOJIbHIKA, eci ero CTOPOHbL
sajanm ypapaenusamMu 7x + 4y+9=0;x— 8y +27=0m2x-y~
-6=0.

351. Haiiure 0CTpBIil YroJ MEiAY ABYMS NPAMBIMHA, €CH TepBast
POXOANT Yepes TOUKH A, (45 2), B, (1; -7), a Bropast — uyepes
Touxn A, (-1; 3), B, (8; 6).

352. HaiianTe BHYTpEHHNE YIJIbl TPEYTOALHMKA, ecay ero BeplIuHAa-
MM CJIYIKAT TOUYKH A(-6; —3), B(6; D, C(2; 1),

353. [lan TpeyroJbHUK C BepUIMHAMH A(6; 8), B(2; —4), C(-6; 4).
HaiiauTe yros Mexay croponoit AB 1 MeMaHoi, npoBeseHHo
13 BepiIMHbl A.
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354, Haitaure 0cTphiil yro MesKAY ABYMA NPAMBIMH, NTPOXOAALHMI
qepes HAMANO KOOPAHHAT M Uepes TOUKM, KOTOPBIMM OTpE3OK
npamoit x + 3y —9=0, B3aKITIOYeHHBIT MEXY OCAMH KOOPANHAT,
nenuTes B oTHOWeHuH 13 3 1 2 B HATPABJEHHM OT TOMKH ero ne-
peceuenis ¢ 0Chio AGCIHCE K TOYKE Nepecetenus ¢ 0Chio Op-
Har,

355. CocrasbTe ypaBHeie npamoii, npoxosuieli Hepes rouky (-2;5)

w obpaayomeii ¢ npamoit 3x — y + 4 = 0 yron, papasiit arctg ,‘—,

356. JIse npsMbIe, TPOXOAANLIE Heped HAUATO KOOPAMHAT, obpaayior

Mexy coboil yrou, pasusiil arctg % OTHOWEHRNE YLIOBBIX KO-

)PUIMEHTOB ITHX NPAMBIX COCTABAALT 2 : 7. CocrasbTe ypas-
HeHMs ATHX NPAMBIX.

357. Tpeyroapuuk sanan sepiunnami A(-6; -2), B(4; 8), C(2; ~10).
CocraBbTe ypasHenne 61cCceKTPHCHl YIIa BAC.

358.CocrasbTe ypapHenie NpAMOii, TPOXOARIIEH Uepes TouKy (-3;2)
nApasNenbHO HpAMOit Sx — 3y +21=0.

359, Cocrasbre ypaBHeHUe NPAMOIl, NPOXOAAIEHl Hepes TOUKY nepe-
cevenus npaMbpix x +y -4 =0unx-y= 0 napanienssHo npAMoit
x—4y+4=0.

360.CocrassTe ypaBHeHue NpPAMOil, NPOXOAAMER uepes TOUKY
M (4; —3) 1 nepreHARKYIAPHOI npamoit 5x - 2y + 10 =0.

361. Cocrasbre ypaBHeHHe NpsMoii, NPOXOAAIEl Yepes HAYAN0 KO-
OpPAMHAT NEPNeHANKYIAPHO npAMoit, nepecexaiomeil och abe-
umnee B Touke (2; 0) n 0Ch OPAMHAT B TOUKE (0; -6).

362. CocrasbTe ypaBHeRHe NpsMoii, TPOXOAAMIEN Yepes TOUKY nepe-
cevennn npAMBIX X + 2y +4 =00 3x -y - 9 = () nepreRANKY-
asipio npamoit x + y — 7 =0.

363. [pamas NPOXOANT YEPEs CEPEANHY OTpeska npsiMoi 3x - Ty +
4 21 = 0, 3aKJIOYEHHOTO MEKAY OCAMM KOOPAWHAT, nepresan-
KyAAPHO aTOMY 0Tpeaky. CocraBbTe ypasHeHHe npAMOM.

364. CocrapbTe YPABHEHMST BHICOT TPEYTOJILHUKA, BEPIIHHAMU KOTO-
poro cayar rourn (—4; 2), (65 5), (13 ~4).

365. CocrabTe yPABHEHNA BBICOT TPEYTONBHMKA 110 YPABHEHHAM €ro
CTOPOH! 1x+2y-21=0;8x -3y +7=0m3x+ 5y+21=0.

366. Haiiaure pacerosnme ot Touxn M(-2; 4) 10 npsamoii 4x — 3y -
-5=0.
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367. Haiigure paccTosHME MEHAY ABYMA NAPAILIETBREIMH TIPAMBIMH
4x+3y+33=0u4x+3y—17=0.

368. [lannl ypABHEHHA CTOPOH TPEYrOJALHIKAL 6x -5y +8=0;4x +
+y-38=0;x-3y- 3 = 0. CocraBbTe YPaBHEHUS €0 MEHAN.

369. CocrapbTe ypaBHeHHe npsMoil, TpoXoAsueli epes ToUKY (8; 5)
1 obpaayioueii ¢ 0chIo abenuee yroo, B Ba pasa BGonbmnii yriaa,
obpasyeMoro npamoii x — 4y + 4 = 0 ¢ 7ot e 0ChI0.

370. Tpeyro/ibHUK 3a]aH BepUIAHAMU A(-5; —2), B(T; 6), C(5; ~4).
Haiiaure: 1) ypapHenne CTOPOHE! AB; 2) ypaBHenue MeAHaHbl,
NpoBeEHHOM 13 BEPIINHE! A; 3) ypaBHerHe BBICOTHI, TpoBeAeH-
ot na sepmuinl C; 4) yrast 2 ABA, Z ACB; 5) ueHTp TAKeCTH
TpeyroALHUKA (LLeHTP TAKECTH JCHKUT B TouKe TepeceteHns Me-
maH).

371. Jlans ypaBHeHUs ABYX CTOPOH pomba: 3x — 10y + 37 =0, 9x +
+ 2y — 17 = 0 n ypasnenne ofHO#t U3 ero amaronaneit 3x — 2y —
~19 = 0. CocraBbTe ypaBHeHns JBYX APYIHX CTOPOH pomba 1
BTOPOJl €ro IMaroHatn.

372. [lansi ypaBHeHus ABYX CTOPOH napassesorpamma 3x — 2y + 12=
~ 0; x — 3y + 11 = 0 u TouKa nepeceteHuA ero quaronaneil (2; 2).
CocranbTe ypaBHEHMsA ABYX APYIHX CTOPOH napajesorpaMma 1
ero Auaronanei.

373. Jlpe MPOTHBONOJIOKHEIC BEPUIMHLI KBAAPATA HAXOAATCA B TOU-
kax A(-1; 1) n C(5; 3). CocTaBbTe YPABHEHHS CTOPOH I AHATOHA-
J1eii 9TOro KBaApaTa.

374. CocrasbTe yPaBHEHUA KATETOR PAMOYTONBHONO PABHOOEAPEHHO-
10 TPEYroJibHHKA, ecIn ypaBHeH#e ero FumoTeHy3bl x-2y-3=0,
A BEPLIMHOM NPAMOTO yria CAYFKAT TOHKA (1, 6).

375. JIyu cpera, BRUIAA M3 TOUKH A(3; 10), oTpaxkaercs oT npaMoit
2x + y — 6 = 0 u nocxe OTpaskeHus NMPOXOAUT Hepes TOUKY
B(7; 2). CocraBbre ypaBHEHUsl NAjAOMero OTpaXKeHHOTO
ayueit.

OTBETHI
331,18 + 2./17. 332.(2 ~1). 333.(5: 6). 334.A(6; 8). 335.C(9: 5).
336.15. 337. 3 + § = 1. 338.15. 339, 3x + 2y = 0. 340.Tx — y = 0.

341, (0: 0), (12:0), (123 16), (0; 16). 342. y + 2x + 12=0.383.x-y+1=
~0.384, x — y = 0. 345. AB: 3x — 4y + 13 = 0; BC: 9x + Ty — 44 = 03

. n
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AC:2x + 11y + 28 = 0. 346.x + y — 1 = 0. 347. arctg 0,8 = 38°,7.
348.x —y + 3 = 0. 349. (-2; -4), (5; 2), (-5; 0). 350. = 67°,4; = 56°,
~56°,3. 351.~ 53°1. 352. £ A = 25°8; £B =~ 23°6; £C =~ 130°6.

353.arctg 0,5 = 26°,6. 354, arctg 2 ~ 20°9. 355.2x — y + 9 = 0.

356.y=2vuy=Tr;y= Sxmy=5x.357.y+2=0.358. 5x -3y + 21 =

=0.359.x - 4y + 6 = 0. 360.2x + 5y + 7 = 0. 361.x + 3y = 0.
362. x -y~ 5=0.363. 7Tx + 3y + 20 = 0.364. 10x + 3y + 2= 0; 5x + 9y +
+2=0; 5x ~ 6y = 0.365. 2x — 11y — 29 = 0; 5x ~ 3y + 10 = 0; 3x + 8y +
+39 = 0. 366. 5. 367. 10. 368. 8x - 11y + 2 = 0; 5x - 2y - 15 = 0; 2x +
+7y —32=0. 369.8x — 15y + 11 = 0. 370.1) 2x - 3y + 4 = 0;
2)8r = 1y = 7= 0:3) Bx + 2y 7= 05 4) 457, 90% 5) (§: 0). 371 9x +
+2y-1183=0;3x- 10y -59=0;2x + 3y~ 14=0.372.x - 3y - 3=0;
Bx-2y-16=0;x+4y - 10=0;5x -8y +6=0.373.2x -~y +3=0;
2x-y-T=0;x+2y-1=0;x+2y-11=0;3x+y-8=
+4=0.374.3x -y +3=0;x+3y-19=0.375.3x —y + 1 =
~13=0.

§ 44. OKpyXHOCTb

376. Cocrasbre ypaBHenme OKpYKHOCTH ¢ LeHTPOM B Touke (—13 4),
npoxoasieit yepes Touky (3; 5).

377. Haiiaute KOODAMHATHI TOUEK IePECEYEHHS OKPYHKHOCTH X% +
+y?~ 8x — 2y — 8 = 0 u npamoii 4x + 3y — 19 = 0.

378.CocrapbTe ypaBHenue OKpy’KHOCTH, IPOXOAANIEH Yepes TOUKM
(2; 8), (4; -6), (-12; -6).

379.Cocrasbre ypaBHeHHe OKDYKHOCTH, ONMCAHHON OKONO Tpe-
YTONBHUKA, CTOPOHBI KOTOPOTO JIEJKAT HA NPAMBIX: X — § + 4 =0,
Bx+y-16=0,x+2y-2=0.

380.Cocrasbre ypasHenne OKpy»HOCTH, IPOXOAALLEH Yepes TOUKM
(8; 5), (—1; —4) 1 umeromeii LeHTP Ha ocn abeuuce.

381.Cocrasbre ypaBHeHHe OKPYKHOCTH, NPOXOAAIIEH Uepes TOUKH
(= 8; 3)(2; —7), ecam nenTp ee nexut Ha npamoii x + 4y + 16 = 0.

382. Haiijure KOOPAMHATEY IIEHTPA U PaAMyC OKpPyskHOCTH x* + y? +
+6x - 10y +13=0.
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383. BuiumcauTe paccTosHHe MeXAY HEHTPAMU OKpyKHOCTell x? +
4 y2-10x+ 16y + 80 =0, x2 + y2 + 6x + 4y ~12=0.

384.Cocrasbre ypasHenue npsaMoOil, IPOXOAAIIEH Yepes UEHTPBI OK-
pyskuocTeii x2 + y2 - 8x -4y +11=0,x2+y> +4x+ 12y +4=0.

385. [lana okpyxkuocts x2 + y? — 4x — 6y = 0. Cocrasbre ypapHeHne
JAmameTpa, neprenanKyaspHoro xopze 2x — 3y + 13 = 0.

386.Cocrasbre ypasHenue pajguyca, TPOBEAGHHOro B Touky (5; —6)
okpyxkuoern x2 + y? - 6x + 2y - 19=0.

387. Cocrasbre ypaBHeHMe 0blIeil XOPABI ABYX IePECEKAIONINXCH OK-
pyskHocTeit x2 + y? + 2x + 2y — 23 =0, x> + y* — 26x - 2y + 45 =0.

388.CocraBbre ypaBHeHNs KACATEILHON M HOPMAJIM K OKPYKHOCTH
x%+ y? = 25 B Touke (-3; 4).

OTBETbI

376. (x + 1) + (y — 4)* = 17. 377.(1; 5), (7; -3). 378. (x + 4)* + y* = 100.
379. (x — 3)% + (y — 2)? = 25. 380. (x - 4)* + y? = 41.38L. (x + 4)* + (y +
+3)2 = 52. 382. (-3: 5), J/21. 383.10. 384. 4x - 3y — 10 = 0. 385. 3x +
+2y - 12=0.386. 5x + 2y — 13 = 0. 387. Tx + y ~17 = 0. 388. 3x — 4y +
+25=0;4x +3y =0.

§ 45. 3nnunc

389.Cocrasbre ypasnenue sniunca:
1) ¢ poxycamu Ha ocu OX, ecin 2a = 8 u 2b = 6;
2) ¢ (poxycamu Ha ocu OY, ecin 2a = 10 u 2b = 4.

390.CocrasbTe ypaBHeH#e 3JUTHIICA, €CITH /IBE €r0 BePIINHLl HAXOAAT-
cs1 B Toukax (—5; 0) u (5, 0, a doxycst B Toukax (-3, 0), (3; 0).
2 g2
391. [lnn anunca 2—5 + % = 1 HaiiuTe KOOPAMHATHI BEPLIMH H JTHHBI

oceii.

2
392. Haiiaure K0OpAMHATEL (POKYCOB dILIHICA ;—é + % =1 u paccrosi-

HHE MeXJy HUMH.
a8
393. Buiumcante skcnentpucurer anunca 5z + g = 1.

3
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394. Cocrasrre ypasnenue asnnca ¢ doxycamu ma ocn OX, ecan
paccrosnue mexay Qoxycamu pasHo 12, a sKCUeHTpHCHTET
e=0,6.

395. Cocrapbre ypasnenne ammnca ¢ poxycamu na ocn OX, ecan
BGoxasmasn ock pagaa 10, a sxcuentpucurer ¢ = 0,6,

396. Cocrassre ypasnense annnnca ¢ goxycamu ua ocn OX, eciu on
npoxoauT uepes roury (6; 4) u (8; 3).
397.Cocrasbre ypaBmenne KacaTenbHO M HOPMANH K AMICY

2 2
%,7 + gx =1 B Touke (-3; —4).

OTBETb!

N EN .
389.1) 5 + 5 = 1:2) T + 52 = 1.390. -+ ¥ = 1,391, (-5; 0, (5: 0),
(0; ~3), (0; 3); 2a = 10, 2b = 6. 392. (-3; 0) (3; 0); 2e = 6. 393.¢ = .

2 2 g 2,
394 5+ 5 =1.395. 5 + 4 =1.396. 5 + B2 = 1.397.2x + 3y +

+18=0,8x -2y +1=0

§ 46. T'unep6bona

398. Cocrassre ypasrenye runepbosIL, ecH ee BePIIMHE! HAXOAATCS B
Touxax (—3; 0), (3; 0), a hokycnr — B roukax (-3./5; 0), (3./5; 0).

2 2
399. Jlaso ypasuenue runep60ab f—‘ - gi = 1. Haiigure koopausaTht

ee (POKYCOB 1 PACCTOANME 2¢ MeHLY HIMIL.

T |
400. Haiiznre akcueHTPHCHTET THITEPOOLI % - "? =1.

x? ”2
401. Cocrassre ypasrerHe acHMIToT rinep6oIbl -3 -1

402. Cocransre ypasrenye runepboibl, ecm KOOPAMHATH ee POKYCOB
(+2.2; 0), a sxcuenTpucurer ¢ = 2.

403. Cocrasbre ypasuenye runepbonsi ¢ hokycamu ua ocn Ox, ecan
ANHHA ee AeifcTBHTENBHON ocH parHa 16 n runepbosia npoxoauT
uepea Touky (—10; -3).
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404.Cocrasbre ypasnenue runepboast ¢ poxycamu Ha ocn Ox, ecan
OHA NPOXOANT Yepes ToukH (—6; -1 )u (Gﬁ 3 4).

405.Cocraspre ypasrenue runepbobl M0 yPABHEHUAM €€ ACHMITOT

= t? X ¥ koopauHaTam Touku (9; 34/2), uepes KOTOPYIO OHa
NPOXOANT.

406. Haiture sepuinnst, GOKYCH, 3KCIEHTPUCHTET N ACHMOTOTHI MM~
2
nepiob % 2= iLG =-1.
407.Cocrasire ypaBHenne paBHOCTOpoHHeil rinepbons ¢ Gokycamu
Ha ocu Ox, ecsan runepbosa NPOXOAUT Yeped TouKy (—5; 4).

408.Cocraspre ypasHenyus KacaTelasHON M HOPMaiM K rumnepGone

;—; = %; =1 B Touke (-5; 6).
OTBETbI

: 4 3
398. 7 5 =1.399.(-6:0),(6:0), 2¢ = 12.400.¢ = 3. 401 y = + .

Kyt g gt 2yt
402. 5 - =1.403. -4 =1.408. T - % =1.405. - % =1

406. (0; ~4), (0; 4), (0, ~5), (0 5), e = 53y =+
408 10x + 3y + 32 = 0, 3x — 10y + 75 = 0.

x. 407. x? - y* = 9.

§ 47. Napabona ¢ BEpWUHON B HAYaNe KOOPAUHAT

409. Cocrasrre ypasrenne napaboJisl ¢ BepUIMHOI B Hauate KOOPAH-
HAT, €CM e ANPEKTPHCOI CAYIKUT npaAMas x = —2,

410. Cocrapyre ypasienne napaboinl ¢ BePUIMHON B Hauale KOOPAN-
Har, ecan ee (hokye HaxoauTes B Touke (5; 0).

411. Cocrasbre ypasrerne napabosisl ¢ BePIIMHON B HauaIe KOOPAH-
HAT, CHMMETPHUYHOI OTHOCHTENBHO och Oy M npoxoasieii yepea
TouKy (2; —3).

412. Cocrapbre ypasrenune AMpekTpucs! napaGoast x° = 4y.
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413. Tlo nannOMY ypaBHEeHMIO NapaboNBl BLIYHCIHTE KOOPAMHATHI ee
doxryca:

1) y? = 6x; 2)x?=14y.

414. Haitaure xoopauHaThl (okyca napaGosisl ¢ BepUIMHOil B Havaxe
KOODAMHAT, eCII ee JMPEKTpUCA 3ajana ypasHenuem: 1) x = 2;
2)y=4.

415. Haitanre rouxy nepeceuenus napa6on y = x% u x = y2.

416.CocrasbTe ypaBHeHHs KacaTeJqbHONl M HOpManu K napaGose
y? = 8x B TOuKe (2; —4).

OTBETbI
409. y? - 8x. 410, y? = 20x. 411 x? ~ 1y, 412.y - ~1.413.1) (3: 0

2)(0; ). 414. 1) (25 0): 2) (0; ~4). 415. (05 0); (1; 1). 416, x + y + 2= 0;
x-y-6=0.

§ 48. Napa6ona co cMeuleHHON BEPWUHOM

417. Cocrasbre ypapHeHue napaboJibl ¢ 0ChIO CHMMETPHH, TaPaLIe]b-
Ho# ocu Oy, ecin napaGosia npoxoanT depes Touxy (—6; —8) n
umeer Bepmmny (2; 4).

418.Cocrasbre ypahenne napa6ossi ¢ sepmmHoit (43 6) u gokycom
(=25 6).

419. Cocrapsre ypasienne napaGonbi ¢ Bepunnoii (1; ~3) u Anpext-
pucoi x = 5.

420. Haiiaure KoOpAMHATE BePIIMHBI napabossl X2 — 6x — 6y — 21 =
=0.

421. Haiinnre koopaunaTh oxyca napabost y* — 8y — 8x — 8 = 0.
422. Cocrasbre ypaBHenue ocu napabons x2 + 16x — 18y + 100 = 0.

423.CocrasbTe ypaBHeHue JUpeKTpUCH! mapabonst y? — 2y — 10x +
+11=0

424.CocrasbTe ypaBHeHHMe KacaTelbHOHl M HOpPManu K mapabose
y=x%-Tx+ 10 B rouke x = 4.
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OTBETbI

7. (x -2 = -1y - 4). 418,y - 6 = ~24(x — 4). 419.(y + B)* -

= ~16(x ~ 1). 420.(3; —5). 421.(-1; —4). 422.x = 8. 423.x = ~1,5.
428.x -y -6=0,x+y-2=0.

Tnasa 8. InemeHTbI CTEpEOMETPUN

§ 49. MlpAMan 1 NNOCKOCTb B NPOCTPAHCTBE

425. Konupt orpeska aanuoii 50 ¢M 0TCTOAT OT I10cKOCTH Ha 30 CM M
44 cM. BeruncauTe IpoeKIMio HTONO OTPE3KA HA NIIOCKOCTh,

426. Orpesox anunoii 15 cM nepecekaer A0CKOCTh, KOHILI €10 OTCTO-
AT OT MIOCKOCTH HA 3 ¢M 1 6 M. BRIYHCTUTE IPOEKILMIO HTORO OT-
peska Ha MI0CKOCTh.

427. Haitanre paccTosinue OT BepIIMHEI Ky6a 210 IUIOCKOCTH NPOTHBO-
T0JI0KHOIi 'PAHM, €C/IH JUTHHA ero Auaronay pasua d.

428.M3 BepimMHBI IPAMOro Yria NPAMOYIOJALHOTO TPEYTOJbHHKA €
KaTeraMu, paBupiMn 15 1 20, npoBe/ien NepHeHANKYIsAp K I10C-
KOCTH TpeyroibHuKa JauHoi 16. Berumciamnre paccrosume ot
KOHILOB NeprneHJauKyaapa 10 runoTeHysbl.

429. Croponsi TpeyronbHuKa coctapasior 51, 30 u 27. U BepunHLl
MEHBILIEro yriia TPeyroAbHUKA NPOBEAEH K ero IJIOCKOCTH mep-
neHAMKYAAp AnuHONE 10. Bhlumcnaute paccTosHMe OT KOHIOB
NepUeHAMKYIApa 0 NPOTHBONOJOKHONR CTOPOHBI TPEYroib-
HUKa.

430. [inaronasm pomba pasubi 60 u 80. B Touke nepeceuenus anaro-
Haseil K naockocTH pomba NPOBEAEH NepleHANKYIsp JAJNHON
45. BoluncauTe paccToAHMe OT KOHIA NepHeHAnKyasapa 10 CTo-
poHbI pomba.

431. Touka M naxozautcs Ha pacctosnnn 11 ¢M OT KaX/10if CTOPOHBI
paBHOGEAPEHHOI TPaNeNUH ¢ OCHOBAHMAMM, paBHbIMK 16 cM 1
30 cm. BeruucanTe paccrosinue oT Toukn M /10 JIOCKOCTH Tparne-
uum.
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432. Wa rouxu, oTCTOALLEH OT IIOCKOCTH HA PACCTOSHUE d, TIPOBEe-
HBI JIBE HAKJOHHKIE N0/ YII0M 45° K [I0CKOCTH, 8 HX NPOeKIHH
cocTaBaAoT Mexay coboil yroa 120°. Buiuucanre paccrosune
MEAY KOHIAMHU HAKJIOHHBIX.

433" B paBHOGEAPEHHOM IPAMOYFONBLHOM TPEYTOALHIKE OIH U3 Ka-
TETOB 06PA3YeT ¢ III0CKOCTLIO, B KOTOPOH JeHT APYroii kater,
yroa 45°. JlokaxunTe, UT0 THIOTEHY3a O6PA3YET ¢ ITOH MI0CKO-
erhio yroa 30°.

434", Haknonnan AB ofpasyer ¢ NJI0CKOCTBIO ¢ yroa 45°, a upamas
AC, nexamas B NIOCKOCTH o, cocTapiser yroa 457 ¢ npoexin-
eit naknonnoi AB. Jlokaxure, uro ZBAC = 60°.

435. Ha rpann asyrpansoro yria, passoro 60°, qana Touka, yaanen-
Has ot pe6pa na paccrosuue m. Haitaure paccroanue ot atoit
TOUKH /10 APYTOil rpanm.

436. Buyrpu asyrpannoro yraa, passoro 120°, nana rouxa M, yaa-
JIeHHas 0T Kax#A0il U3 rpaneii na paccrosinue m. Haliaure pac-
cToARME OT ITOI TOYKM 10 pebpa JIBYrPAHHOTO yTaa.

437. Tlnowaas niockoro MHOroyroabnuka pasna 150 cm®. Buiuue-
JIUTE IOUIaAbL IPOEKIHH ITOro MHOrOYroJibHHKA Ha nJjoc-
KOCTh, COCTABJSIOUIYIO C IUIOCKOCTHIO MHOrOYroJlbHUKa yroa,
pasabiit 60°.

438. Jlan tpeyroashux ABC co croponamu a = 13 cem, b = 14 cm,
¢ =15 cm. Yepea cropony BC nposeieHa miocKoCTb o MOA yr-
nom 30° k naockoeTs A ABC. BriunesinTe niomank npoekiunn
ATOro TPeyroJbHUKa Ha TJIOCKOCTD L.

439. Buumeante miomaab IJIOCKOTO MHOTOYTONBHUKE, €CIH TJIO-
mans ero npoexnun pasna 20 cM® U ABYrpaHHBIA yroa MexAY
TJI0CKOCTBIO MHOTOYTOJIBHHKA U IJIOCKOCTHIO ero NPOeKIMI pa-
BeH 45°.

440" JlokasuTe, 9To CIM B TPEXTPAHHOM YIJIE ABA IIOCKHX YIia —
npsiMbIe, TO M IPOTHBONIONOKHEIE MM ABYTDAHABIE YIJIbI — HPA-
Mble.

OTBETbI

425. 48 cm. 426. 12 cu, 427. %82

=5 - 428.12, 20. 429. 24, 26. 430.51 cm.

4311 cw. 432. 0./3. 435. 3 a36.
439.20./2 cm?.

. 437.75 cm?. 438. 42./3 cmZ,
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§ 50. Nlpu3ma u napannenenunes
441. Kakoe uncno rpaueii b, sepmuun s, pebep ¢ u Gokossix pedep C
HMEIOT TPeYroJbHAA, HETBIPEXYTOAbHAS M INECTHYTOABHAS
npuamei?

442.CxonbKO MIOCKHX p, ABYTPAHHBIX d M TPEXTPAHHKIX ¢ YIIOB
MMEIOT TPeyrojibHas, 4YeThipexyroibHas, ecTHYrolbHaas |
n-yrojasHas npu:mu?

443. Conpko anaronaneii HMEIOT TPEYTOJAbHASA, YETHLIPEXYIONBHAA,
WeCTHYTONLHAA H N-YTONbHAS TPHIMBI?

444. CxonbKO AMATOHANLHBIX CEYEHMiT MOMKHO IPOBECTH Hepes OHO
6Gokosoe pebpo B TPEYroJibHOI, YeThIPEXYTOIbHOM, eCTHYrob-
HOM M n-yroasHoil npusme?

445. B nupaBuabHOK WECTHYTONBLHONR NPUaMe CTOPOHA OCHOBAHUSA DAB-
Ha m, a 6oxossie rpany — KsaapaThi. Haiigdre quaronann npua-
MBI M TJIOIAZAH AMAroOHAJbBHBIX ceueHmii.

446. B npsamMoii TpeyroabHOll NPHaMe CTOPOHKL OCHOBAHMIL paBHbl 13,
20 u 21, a BeicoTa npuamsl pasHa 25. Beraucante miomans ceve-
HUSA, IPOBEAEHHOTO Yepes H0KOBOE Pe6PO it MEHBIIIYIO BBICOTY 0C-
HOBAHMSA. :

447, Buiumenute JUIMHY AMATOHANH NPAMOYTOALHONO MAPAJLIEAeNH-
nena ¢ uamepenuamu 12, 16, 21,

448, Haiignre Anaronani npaMoro napaiesenunesa, Kaxioe peGpo
KOTOPOro PaBHO @, & YyroJ B ocHoBaunu pasen 60°.

449, Haitare 3aBncnMocTs Meskay pebpom kyba a M AMaroHaisio d.

450. Haiigure paccTosiine 0T BepHIMHBL Ky0a co CTOPOHON @ A0 ero
AMATOHAMM.

451, Hajiznre Anaronain npavMoro Napajieennmnesa, ecin AHarona-
1M ero rpaneii coorsercTBenHo pasunl 11, 19 u 20.

452. B npsvom napaiiesienunese AHArOHANH OGPA3YIOT ¢ ILIOCKO-
eThio ocHOBaHUSA yriibl 457 u 60°, Cropons! ocHoBauns pasHsl 17
u 31. Haitaure AMAroHa Iy 5TOro napasiesennnena,

453. PeGpo kyba pasno a. Haiiure niomans cevenns kyba miocko-
CTBIO, POBEACHHON Yepea cepeAuHbI TPex pebep, BEIXOAALNX U3
OHOI BEPIIHHEI.
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454, B tpeyronnHoii HAKIOHHON IPU3Me PACCTOAHMA MEXIY DOKOBBI-
mu pebpamu pasusi 20, 34 u 42. Haiinute paccTosinne Meskay
Gonbieii 60KOBON rPaHbI0 M MPOTHBOIONOXKHBIM eif GOKOBHIM

pedpom.

OTBETbI

441. Tpeyroannasn:

5,8=6,¢=9,C weThipexyronsHas: b = 6,
5=8, ¢ = 12, C = 4; wecrnyroasnas: b = 8, s = 12, ¢ = 18, C = 6.
442, Tpeyroasnas: p=18,d =9, t = 6; uernipexyronsuasn: p =24, d = 12,
t = 8; mecrnyroasuan: p= 36, d = 18, { = 12; n-yroasuas: p=6n,d = 3n,
t=2n.443.0: 4; 18; n(n - 3). 444.0; 1; 3; n — 3. 445. 2m; m /3 m*.J3;

d

2m®, 446.300. 447. 29. 448. a /2 , 2a. 449.a = L2 450, %L 451, 21,

452,50, 25 /6. 453. % 454, 16.

§ 51. Mnowasv NOBEPXHOCTEA NPU3MbI
W napannenenuneaa
455. [1romans nopepxsocrd Kyba pasua S. Haitaure anumy ero
pebpa.

456. Haitaure nuomans nopepxuoctd kKyGa: 1) no ero anaronann d;
2) no naomaan Q ero AMArOHATLHONO CEHEHUSA.

457. Ilaomaan noJHLIX noBepxHOCTell ABYX Kybos paBubi S ¥ Q.
B KaKOM COOTHOIEHUH HAXOAATCS pedpa aTHX Kybos?

458. Haiiqure miomans GOKOBOH NOBEPXHOCTH NPSMOYTOJILHOTO Tia-
pazie/lenuesa, BEICOTA KOTOPOro paBHa h, MIOMIAL OCHOBAHMSA
S ¥ nIomMaaL AMATOHANBLHOTO CeYeHns Q.

459. B npaMOyrosHOM napasienenineie HaMepeHns OTHOCATES KAk
3:6:22, aero auaronans papaa 23. Haiiaure niomans noanoi
TIOBEPXHOCTH NMapPAJLIeNIennIena.

460. Cropose! 0CHOBAHMS NPAMOYIOJILHONO NAPALIENeNHIIEAa PABHBL
6 cM 1 8 CM, a IIOIAAL AMATOHANBHOTO cederns — 180 cm?, Bai-
HYHUCJAUTE IIomans TOAHOM MOBEPXHOCTH NapaJuresenunesa.
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461.B npsmoyroikHOM mNapajiesienumnefe GOKORoe DPeGPO PABHO
12 em, nuomans AMAroHANBHOTO cevenus paBra 312 em?, mio-

maab ocuoanua — 240 cvM?. BeMMCINTE CTOPOHBI €10 OCHOBA-
Hus,

462. B npaMOYroNLHOM Napaesenunese cTOpOHk OCHOBAHMS PAB-
Hel 3 1 8 1 obpasyior yroa 60°. Béasmas Auarosans napaiiene-
nunesa pasua 49. Betapcaure miomans 60K0BOil N0BEpPXHOCTH
napanjienenunena.

463. Ocnosannem NpAMOro napaiiesenuuesa CIy*KuT pomd ¢ Auaro-
nagsmu 12 1 16, anaronans Goxopoit rpanu pasua 26. Briuuc-
JUTE IIONIAAL TOAHON NOBEPXHOCTH Napaiieienuness.

464. [inaronanu npaMoro napanneseninena obpaayior ¢ MIOCKOCTHIO
ocroBanua yrasl 30° 1 45°, a croponsl ocHoBanuil pasubt 6 cm u
8 em. Berumesanre miaomank G0KOBOI OBEPXHOCTH Napasiese-
nunesa. )

465. HanGobman Anaronanh MPARMILHON WECTHYTOABHON TPHAMEI

cocranaser 13 em, miaomans 6okosoil nosepxnoctn — 180 em?.
Boiuneanre NAOIAAL OCHOBAHUS NPHU3MBI.

466.B npasnnbHOil MECTHYIOALHON NPHAME AWATOHATH pasHbi 17
u 15. Borunenaure naomaas 60k0Boil HOBEPXHOCTH NPHIMBbL.

467. B npamoii TpeyroabHoii IpHIMe CTOPOHL! OCHOBAHNIT OTHOCATCS
kak 17: 15 : 8, 6okosoe pedpo cocrasaser 20 em. ILaomans noa-
Hoil nosepxnocTi — 2080 em?. Beruncanre niomans ee 60K0Boil
NOBEPXHOCTH.

468.0croBanmeM NPAMOIT TPU3MBL ABAACTCH PABHOGEAPEHHAS TaITe-
uusA, BOKOBAA CTOPOHA KOTOPOIT cocTaBaser 26 M, OCHOBAHHA —
22 cm, 42 oM, na0IMAAL AMATOHANLHOTO cederns — 400 cm?. Boi-
HHCANTE MIOUA/b TOMHON OBEPXHOCTH NPH3MBL.

469. B npsimoii TpeyroabHOil npuaMe cToponb ocHoBanus 34, 50, 52.
Ilnouians cevenns, npoeeHHOTO Yepes HokoBoe pedbpo u 66ab-
HIYIO BBICOTY OCHOBauus, pasia 480. Beruucanre nuomans ee 6o-
KOBOIT MOBEPXHOCTH.

470. B naka0uH0il TPeYTONLHOI IPHIME PACCTOSHUS MERAY GOKOBEI-
mu pebpamu cocrasasior 10, 10, 12, Gokosoe pebpo — 15.
Boiuncanre muomans 60K0BOI HOBEPXHOCTH HPU3MbI.
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OTBETbI

455. ./6S /6. 456. 1) 2d?; 2) 3Q./2. 457. ./S/./Q. 458.2./Q% + 2Sh?.
459. 432, 460. 600 cv. 461 10cv, 24 cm. 462.1056. 463. 1152,

460.140./2 o, 465. %% i wni 54./3 on?, 466, 48./33 . 467. 1600 e,
468. 2696 cr®. 469. 1360. 470. 480.

§ 52. MlupamMuna. YceyenHas nupamuaa

471. Tlo cropore ocHoBaNMsA a ¥ Gokosomy pebpy b naiifure BhICOTY
NPaBUALHON nupamMuibi: 1) TpeyroinHoii; 2) yeThpexyroasnoii;
3) wecTHYroNbHOI.

472. Tlo cropone ocoBanust a  BeicoTe h HAiiANTe AOMEMY 1PABMAL-

Hoii nupamuas: 1) Tpeyronsnoil; 2) yeThipexyroasHoit; 3) wec-
THYPOJALHOM.

473.110 cropone ocnosanus a u Beicore h aiigure GoKoBOE PEBPO

NPaBHABHON NHPAMKABI: 1) TPEYroabHOil; 2) 4eThIpexyroabHoil;
3) MmWecTHYroALHOM.

474.B npasuanHoil mecTHYroALHON NUpaMMAe ABYTPAHHBLL yron

NPH CTOPOHE OCHOBaHMA cocTasaser 60°, cTropona ocHOBAHKA —
a. Haiaure BricoTy 1 anogemy nupaMuast.

475. B npasuasnoii TpeyronsHoil nupamMue 60K0Boe pebpo pasHo m i
ofpasyer ¢ II0CKOCTBIO OCHOBAHUA yroa ¢ Beruncanre cropony
OCHOBAHWSA MHPAMHILI.

476. Bricora npaBHTbROIT YeTHIPeXyronbHON MupaMunl pasna h, 60-
KOBBLIE TPAHH MHPAMIAL HAKJIOHEHbI K IJIOCKOCTH OCHOBAHMSA
noa yraom . Beraueaure aauny 60koBoro pebpa nupaMuabl.

477. B npaBuabHOi 4eTHIPEXYTOALHON NTHPAMIE YTOI MEKAY BBICO-
TOi M GOKOBBIM pPefpPOM COCTABJASIET (, CTOPOHA OCHOBAHMS
nupamuael — a. Haiianre puuny 6okosoro pefpa nupaMuas.

478.B npaBuanHOi TPeYrOALHOK NUPAMHAE YIOA MY BHICOTOH M
BOKOBBIM PeGPOM COCTABJASET (L, CTOPOHA OCHOBAHMS MHPAMM-
bl — a. Hajiinre BHICOTY nHpaMuibl.

479. Ilo ctopone ocHoBanus a 1 GOKOBOMY PeGpy m NPABHILHON Tpe-
VrONBHOI MTHPAMMAB! BHYHCINTE IIOMAAb CeUEHNs, TPOBeeH-
HOro yepes 60K0BOe pebpo 1 BHICOTY NHPAMHABI.
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480. HaitanTe niomaah AMATOHAILHOTO CEYEHNA NPABMIBHON HeTh-
PeXYTOILHON NHPAMU/KL, CTOPOHA OCHOBAHMS KOTOPOl pABHA @,
a ee 6okoBOe peGpo oBpasyeT ¢ MIOCKOCTLI0 OCHOBAHUS YO (L.

481.0cnoBanne NHPAMH/Ll — NPAMOYFONBHMK €O cTOPoHAMH 12 1
16, pasinbl Gokosmx pefep pasubl 26. Haiigute sbicoTy nmpa-
MHLBL

482.0cuoBanne MUPaMUABLL — TPEYTOJBHHK co cToponamu 20, 21 u
29. BokoBhie rpaHu MUPAMMLI 00PA3YIOT € MIOCKOCTBIO OCHOBA-
HUA yribl, pasible 45°, Haitaure BoicoTy nupaMuibi.

483.0cnoBaniem THPAMHJIBL CAYHUT NAPALIISIOTPAMM CO CTOPOHA-
mu 3 1 7 1 0Ol M3 Anarouasneii, pasroit 6. Buicota nupamMmab,
TPOXOAALLAA Yepes TOYRY Nepecevuenus aunmim}leﬁ OCHOBAHMWA,
pasna 4. Haiiqure Gokosbie pedpa mpaMuibl.

484.0cuoBanne nUpaMuibl — PaBHOGEAPEHHBI TPEYTOJBHUK, ¥ KO-
Toporo ocHopanue pasno 12cm, a Goxonkie CTOPOHBI PABHBLI
10 em. Bokosbie rpani nHPaMiibl 0GpasyIoT ¢ e OCHOBAHHEM
JBYTpaHHKIE YIIBI, KaXAbIL N3 KOTOphiX pasen 45°. Haiiqure
BHICOTY TTHPAMH/LBL.

485. Bricota nupaMM/bl PA3AEIEHA HA YETHIPE PABHLIC YACTH, i Yepes
TOUKM JCAEHNSA NPOBEACHBI IUIOCKOCTH, NAPALIENbHbIe OCHOBA-
auio. Ilnomass ocnopannsa pasua 400 em?. Beraucaure miomanm
cedenuii.

486. Bricora mupamist i = 36 cm, mromans ocHosarua S = 400 cm?,
Ha KaKOM PacCTORHMM OT OCHOBAHMSA HAXOAMTCH CEYeHHe C 110
maasio 100 em?, napasieabnoe 0OCHOBAHWIO?

487.Haiiaure BICOTY NPABHJLHON yceuenHoii: 1) TpeyroxsHoii;
2) ueTHIpexyroibHoil; 3) MecTHyTONBHON MHPAMUALL, €CIH CTO-
POHBI HHIKHErO W BePXHEro OCHOBAHMIl PABHBI COOTBETCTBEHHO
a u b, a 6okoBoe pebpo pasHoO C.

488.B npasuibnoil 4eThipexyroibHO yceueRHO# nupamue erépo-
HBl GOJIBIIETO W MEHBILEro ocHOBaHWil paBHul @ 1 b, a Gokosoe
pebpo obpaayer ¢ ocrosanuem yroa 60°. Haitanre seicoty nupa-
MHIBL

489. Croposs! NPABMIBHOI UEeTHIPEXYTONLHOI yeeueHHOMH nHpamMub
cocrasasior 10 u 2, Beicora — 2. Haitnre 6oxosoe peGpo nupa-
MHBL.
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490. B npaBuIbHOI YeTHIPEXYTONBHOMN YCeueHHOM MMpaMuje BLICOTa
cocrasisier 36, anodema — 45, CTOPOHBLI OCHOBAHUN OTHOCATCS
kak 1 : 4. Haiifure aTi CTOPOHBI.

491. B npaBuiIbHOI HeTBIPEXYTONBHOMN YCeUeHHOM NHpaMue BLICOTA
paBHa 7, cropons! ocHoBaHuil — 3 n 5. Haiiaure ee anaronans.

492. B npaBunbHOil TPEYrobHOlN yeeueHHOH NMIpPaMH/Ie CTOPOHbI 0C-
HOBaHM#A paBHbl a u b (a > b), a Gokosoe pebpo obpasyer ¢ 0CHO-
BauueM yro 45°. Haigure njiomaas ceuenus, npoBeiIeHHOTO de-
pea 60koBoe pebpo U BLICOTY OCHOBAHMSA.

OTBETbI

a7L 1) j/ﬂ—“ 2) Jbﬂ o8 - ar. 4721 %ﬁnf + 2
DLt ny LR sar a7 i S b
3) /a2 ¥ a®. a78.%%; aJ3. A75.mJ[3cosa. 476, Mditcoa

sin @
a a aJ3m? - a* a?
477. B’ 478. T 479. 7 - 480. 5 tga. 481.24.

482. 6. 483. 5,6. 484. 3 cm. 485. 225 cm?, 100 cm?, 25 cm®. 486. 18 cm.
3) Jer-(a-b)?.

b2

§ 53. lnowaam noBepxHOCTeH NupaMnabl
¥ YCEUEHHOM NUpamMuzbl

493.1lo cropose ocHOBaHMA a U BhICOTE h HANANTE IIOMAb TOJTHOI
NOBEPXHOCTH NPABUJIBLHON HpaMu/ib: 1) TpeyroibHoil; 2) yeThi-
PEeXYroJabHOM; 3) IMeCTHyroJbHOMN.

494. Buiuucaure niomans 60KoBoil OBEPXHOCTH NMPaBMJIBHOI Tpe-
YTOJILHOI IHpaMu/Ibl, ecJiu ee BhicoTa paHa 9, a anodema — 18.

495. B npaBuibHOil 4eTHIPEXYTOJALHOI MHpaMuze II0MmaAb G0KOBOI
nosepxHocTn pasha 240 cM?, a nJoMwaAL NOMHOI MOBEPXHOC-
T# — 384 em?. Haiiure cTOPOHY OCHOBAHMSA @ M BBICOTY h nupa-
MHU/IBI.
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496. Cropona OCHOBAHUA MPABHIBLHON TPEYroabHON MUPAMHALI PaB-
Ha a, 8 60K0BOe Pe6PO COCTABIALT C IIOCKOCTBIO OCHOBAHMSA IO
30°. BuiumcauTe 1II0Ia Ak MOJHOM OBEPXHOCTH ITHPaAMUJIBI.

497. Tlo cTopose ocHOBARMS @ HailAMTe NION[A/L GOKOBOIT MOBEPXHOC-
TH NPABMJIBHON YETHIPEXYTOMBLHOM IMMPAMULI, Y KOTOPOii 1io-
@b ANATOHATBLHOTO CEUeHHA PABHOBETHMKA IUIOLIA/M OCHOBA-
HUA.

498.B npasuisoil TpeyronbHol nupamuse anodema, pasuas 6 cm,
COCTABASAET ¢ MJIOCKOCTBIO OCHOBaHMS yroJ 60°. Beruucante nio-
maab NOAHOMN TOBEPXHOCTH NMHPAMUJIbI.

499. [nomanu OCHOBAHHMS W AMATOHANBLHOTO CEUEHMs MPABHILHON
4eTBIPeXyTOJIBHOI NMpaMnabl pasHbl S KB. ea. Haiigure nio-
maab GoKOBOI TOBEPXHOCTH NUPAMUABL.

500.B npasuibHOil MmeCTHYroNLHOI nupamuje anodema pasna 15,
BhicoTa — 12. HaiianTe nioimaip noJiHoil oBepXHOCTH ITHPaMK-
ABLL

501. OcnoBanme mUpamMuabl — KBaApaT co cropoHoii 16 cM, a ase 6o-
KOBBIE TPAHM TePIeHANKYIAPHBI MIOCKOCTH OCHOBaHMsA. Bi-
YHUCJHTE [JIoIanb TOJHOM NOBEPXHOCTH NUPAMH/IBI, €CIH ee Bbl-
cora pasna 12 cm.

502.OcHoBanye MMPaMHIbl — IPAMOYTOIBLHBIH TPEYTONBHUK, KaTe-
I KOTOpOro paBnsl 3 u 4. Kaxaasn 6okosas rpaHb HAKJIOHeHA K
JI0CKOCTH OcHOBaHMsA 1o yraom 60°. Haiiaure niomanb nos-
HO¥l OBEPXHOCTH MMPAMH/LBI.

503.OcroBanme mUpaMHABLl — POMO € AMATOHAIAMM, PABHBIMH 6 M 1
8 m. Bricora cocrapnsier 1 M. Bpruucsure miomaas nojaHoii no-
BEPXHOCTH MTHPAMM/bI, €CIH BCe ABYTPaHHbIE YIJIbI IPH OCHOBA-
HUH PABHBI.

504.1lo croponam ocroBanuit a u b (a > b) u Beicore h naiiaure nJ0-
manb 6oKOBOM nonepxnoé-ru NPaBMUILHOI yCeueHHoil nmupaMu-
Abi: 1) TpeyronbHoil; 2) 4eTHIpeXyroabHoil; 3) eCTHYTONBHOM.

505.B npasuibHOil UETHIPEXYTOJIbHON YCEYEHHON NUpaMuje cTopo-
HBI OCHOBaHMii paBHBI 24 cM 1 8 cM, a Bbicota — 15 cM. Brrunc-
JIMTe Naoumanb TOJHOMN TOBEPXHOCTH NMHPaMH/Ibl.

506. B npaBmibHOil HeTHPEXYTOALHOM YCeUeHHON nHpaMue nIoma-

2n ocHoBauuii pasHbl 25 cM? 1 9 cm?, a Gokosoe peGpo obpasyer
€ IJI0CKOCTBIO HIUYKHEro oCHOBaHMA yroa 45°. Beruucaure nuo-
mazab 60KOBOI MOBEPXHOCTH NUPAMH/IBI.
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OTBETHI
493.1) B (/1207 7 a? +ay 2)a(IRE + a? +ay 3) 3a(IRE T Bak+

+aJ3)/2. 494, 1458. 495.a = 12¢m, h = Bem. 496.a%(/T + J3)/4.
497. 3a%. 498.81./3 aw®. 499.3S. 500. 432./3 . 501. 768 cm®. 502. 18.

@D /4 2) a+ ) JAHE + (a - b

503. 50 w?. 504. 1) 3(a +h)J4h'—' g

33+ by DTGB 505 1758 o, 506. 16./3 ent.

§ 54. UnnnHap

507. Panuyc ocrosanus uuannapa R = 3 e, seicora h = 8 cm. Haii-

AMTE JUIMHY ANATOHAN OCEBOTO CEYEHHs W OCTPHIl yroa ee Ha-
KJIOHA K IIOCKOCTH OCHOBAHMNS .

508./inaronans ocesoro ceuwenms wamHApa a = 26c¢M, BhCOTA
h = 24 cm. BeraucanTe miomaas 0CHOBAHMSA WHANKADA.

509. Pajuye ocnoanus unansapa R = 13 o, ero seicora h = 20 oM.

Briuncamre niomans cevenns, NpoBeAeRHOr0 Napamie sHo ocH
UHIMHAPA HA PACCTOSAHNUN 5 CM OT Hee,

510. B nuanuape npoBeena napaiieibHO OCH I0CKOCTh, OTCEKAI-
aa OT OKPYIKHOCTH ocHOBaHKA Ayry B 60°. Bricora umaunapa
paBHa 15 cM, paccrosnue OT CeKyluei MIOCKOCTH 10 OCH IH-
JMHAPA paBHO 3 eM. BRIMMCINTE 1101Mab ceuenns.

511. Jinaronans oceBoro cevenus WHAMHAPA, UMEIOMEr0 KBAAPAT B
OCeBOM CeveHMH, paBHa a. Buiuncaure miomais noaHoit nosepx-
HOCTH BINCAHHOMN B 3TOT LMK WIECTHYPONBHON IPHIMBIL.

512. Ox0510 nuaunApa pagiyca r, oCeBoe ceveHie KOTOPOro KBaapar,
OnMCAHA NPABHIbHAA Tpeyroabras npuama. Haitzure miomans
ee HOKOBOIT IOBEPXHOCTH.

513. OcnoBanuem NPAMOIl NPHIMEL SABASAETCH MPIMOYTONLHBI Tpe-
yroabHuk ¢ kareramu 6 cm, 8 em. Jlanna 6okosoro pebpa pasna
10 cM. BorumcsuTe NUoOmiaan oCeRbIX cedeHuil COOTBETCTBEHHO
BIHCAHHOTO B IPU3MY M ONHCAHHOIO 0KOJ10 TPH3MBI IHLIHHPOB.
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514.B upasuiLHON TPeyroasHOil npuame GokoBoe pebpo paBHO 4
OTpesok, coeauHANIE cepeuny G0KOBOTO pebpa ¢ UEHTPOM
OCHOBAHMS, COCTABASET C IUIOCKOCTBIO OCHOBAHMS YIOX O
BHIMHCAHTE IUIOMAL OCEBOIO CEEHHs BIHCAHHOTO B NPU3MY
WHMHADA.

OTBETHI
507. 10 cm, arcsin(4/5). 508.25m cm?. 509. 480 cu? 510.30./3 cn?,
S11. [3a2(4 + J3)1/8. 512, 12/2./3 . 513. 40 cn?, 100 en?. 514, } a’ctg a.

§ 55. Nnowaav 60KOBOA W NONHON
NOBEPXHOCTEN UMAnHApPA

515. [laomanr oceporo cevenusi muamnapa passa S. Hafigure mio-
maas 60KOBOI NOBEPXHOCTH IHJIHHAPA.

516. O6pasyiomas paBHOCTOPORHEro UMANHAPa pasia [. Beruucaure
iomans GoKOBOI NOBEPXHOCTH IMIHHAPA.

517. [Laomans 6okoBOI MOBEPXHOCTH IMANHAPA COCTABAALT MOJOBH-
HY NUIOMIA/M €10 NOAHOT NOBEPXHOCTH, IHArOHA OCEBOTO ceve-
nua — 5. Haiigure nuomans noaHoi noBepXHOCTH LHIHHADA.

518. B nuaunape gepes cepenny paanyca OCHOBAHWS NPOBEJACHO ce-
weHue nepnenAMKyAApHo paanycy. Cevenne obpasyer KBajpaT
maomaasio 16 em?. Beraucante niomaas 60K0Boi N0BEPXHOCTH
HMIAHHAPA.

519. TLnomans no/THO NOBEPXHOCTH UMAMEAPA cocTaaser 11707 em?,
a paguyc ero ocroarua — 15 cm. Ha kakom paccTostniu ot ocu
IWHAKRADA NPOXOANT cederue, umeiommee (hopmy Ksaapara?

520. Ksazpar co cTopoHoii @ BpamaeTcs BOKPYT BHeLIHel ocH, napan-
JIeNIbHOIE ero CTOpoHe ¥ yJaJieHHON OT KBAAPATA Ha pacCTOAHMe
a. Haiiqure nionaab noaHoil NOBEPXHOCTH NONYHeHHONH gury-
Phi BpAIIEHUs .

OTBETbI
515. xS, 516. n/%. 517. 20, 518. # cw?. 519. 9 cn. 520. 12na®.
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§ 56. KoHyC. YceueHHblit KoHyC

521. Ilnomazas ocesoro ceuenna Konyca pasna 48 cM?, ero o6pasyio-
AR COCTABJACT C MJIOCKOCTBIO OCHOBAHMS yron . Berumcanre
aomaab OCHOBAHUA KOHYCA.

522. Paauyc ocnosanus konyca R = 6 oM, ero suicora h = 12 cm. Haii-
AuTe IouaAhk ceMeHnA, NpoBeeHHOro napajie/ibHo OCH KOHyca
Ha PACCTORHUM 2 €M OT Hee.

523. B xonyce npoBesiena MI0CKOCTS, NAPALIENLHAS OCH H OTCEKAI0-
As 0T OKPYHHOCTH OCHOBAHUA AYTY, pasHyio 120°. Bricora ko-
uyca 12 cm, paccTosinMe OT cekyieill IJIOCKOCTH A0 ocH 3 oM.
Haiiaure naomans cevenns.

524. Paxnye ocnosanna konyea pasen R. Haiiaure miomans ceuve-
HUA, NAapaJNIeJILHOIO OCHOBAHMIO, AENALNEro BhLICOTY KOHYCA B
OTHOWEHUK m : 1 (OT BepIIMHLI K OCHOBAHMIO).

525.B paBHOCTOpOHHEM KOHYCe (B OCEBOM CeMeHMM — NPABHALHLI
TPeyroJibHuK) paanyc ocHosanns pasen R. Haiiaure niomans
CevyeHus, NNpoBeJIeHHOIO Yepes Ase o6paayloluue. YIOJ MEeKAY KO-
TopeiMu pasen 60°.

526.Bricora xomyca passa H, yron Mesay BbicoToit u ofpasyio-
meit — 30°, Haiigure naomans cedenns, IPOBEJEHHOTO Yepea
ABe 0bpasyiolmue, Yro Mexay KoropeiMn pasen 60°.

527. Yepea sepumnny Konyca ¢ Bricotoii, passoit H, noa yraom 60° k
ILI0CKOCTH OCHOBAHMS NPOBEACHA MIOCKOCTH, OTCEKAIONAN Y-
vy, pasayio 90°. Hajiaure nuomans ceuenus.

528. B npasnibHOi TPeyronBbHON MTHPAMMAE JTHHA CTOPOHB OCHOBA-
HUA @, ABYrpanmbiil yroa npu ocsosanuu o Haiiaure niomans
0CEBONO CEYEHHSA BIMCAHHOIO KOHYCA.

529. IloayKpyr cBEPHYT B KOHHUECKYIO noBepxHocTh. Haiianre yroax
Mesy obpaayioneit H BeICOTOl KoRyca.

530. Cexrop, paguyc KoToporo pasen L, & yroa paBeH i, CBEPHYT B KO-
HUYECKYI0 nosepxHocTh, Haiinre paguyc ocroBanus konyca.

531. Pajuycs ocroBanmit yceuennoro konyea pasust Ru r (R > r), 06-
pasyiomas HAKJIOHEHA K OCHOBAHUIO TIOA yrioM . Haiiante nhi-
cory Konyca.
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532. Paguycer ocHOBaHMil yceueHHOro Konyca pasust R u r (R > r),
Bricora pasua H. Haiigure o6paayonyio.

533. Panuycsl ocHOBaHMIT yCe4eHHOro Komyca cocrasisor 18 e u
30 cm, obpasywmasn cocrasaser 20 cm. Hafianre paccrosnne or
HEHTPA MEHBIIEro OCHOBAHUSA 10 OKPYKHOCTH GObIIEro.

534. Pagnycst ocHOBaHMi yceweHHOro KoRyca pasubl R u r; 06pasyio-
mast pasua [. Hafiaure niomans oceBoro cedenns.

535. [nomann ocHOBAHKIT yCeueHHOro KoHyca cocTapnsior 32 em? u
2 cm?. BeicoTa pas/iesieHa HAa TPH PABHBIE YACTH, H YePe3 TOUKH
Je/IEHUS TIPOBE/IEHB! TLIOCKOCTH NADAJJIENLHO OCHOBAHMAM.
Haitaure naouanm cevenmii.

536. Paanycnr ocnopannit yceuennoro xomyca cocrasasor 10 cm u
6 cm. Bricora pasjieena Ha YeThipe PABHBIC YACTH, M Yepes Tou-
KH JeACHNA NPOBEAEHb! IIOCKOCTH NAPALIENLHO OCHOBAHMAM.
Haiianre naomann cevenmii. 5

OTBETbI

521 1%, 522.32./2 ow?.  523.18/3 cwl.  524.mRPm?/(m + m)

525. R*./3 . 526. % H?.521. 3 H?. 528. (a*tg 1)/12. 529. 30". 530. L /360",

531 (R-r)tga.532. JH? + (R - 2)%.533.34 cm.

534.(R+ 1) JI2 + (R — 2)? . 535. 18 cm?, Bom?. 536. 491 cm?, 6dmem?,
Blrem?,

§ 57. Mnowaau 60KOBOV M NONHOI NOBEPXHOCTEN
KOHYCa M YCEYEHHOTO KOHYyCa

537. Inomans ocHoBanns Kofiyca coctasasier S, a I0MAAb €ro oce-
BOTrO cevenus — S_. Berumucante niomans ero 60KoBoi nosepx-
HOCTH.

538. I1nomans 0CeBOTO CeyeHHA PABHOCTOPOHHEro KoHyca pasHa Q.
Haiiaure n01a1b €ro oJHO HOBEPXHOCTH.

* 539. [IpsMoyroibHEIT TPEYrOALHMK ¢ KATETAMM, DABHRIMK 3 CM M
4 cM, BpalaeTcs BOKPYT OCH, Napasiie]bHOi MHIIOTeHy3e i npo-

xofsiuieil uepes BepuIMHY NpAMoro yriaa. Buumesure niomans
HOBEPXHOCTH (PHIYDhI BPALEHHA.
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540.B pasHOCTOPOHHMII KOHYC BIMCAH DABHOCTOPOHHMIL HMIMHAD.
Haitnre naomans 6okoBOi NOBEPXHOCTH KOHYCA, €CJan IJIO-
maas GOKOBOI OBEPXHOCTH IMIHHAPA panHa S.

541. TpeyroabeuK co CTOpOHAMH, PABHEIMM 8cm u 5 oM, H yriom
Meay HUMM, cocTaBafomum 60°, Bpaaerca BOKPYT ocH, Npo-
BeJIeHHOIl Yepea BEPIIMHY HTOTO YIJIA NEePHEHANKYIAPHO MEHb-
mieil cropoue. Hafigure n10mans nosepxHocT# (pUrypsl Bpate-
HUsA.

542. Paguycn ocHOBaHMI yeeueHHOTO KOHyca pasist R u r (R > r),
2 06pasyionas HAKJIOHeHA K IUIOCKOCTH OCHOBAHMA 1OA YIJIOM
60°. Haiigure nuomans 60K0BOM NOBEPXHOCTH KOHYCA.

543. Oxouo mapa paguyca r onucan yeeqeHHblit KOHye, B KOTOPOM 06-
PASYIOIAsA COCTABAACT ¢ OCHOBaHNeM yro o.. Haiiaure niomans
6OKOBOI NOBEPXHOCTH KOHYCA.

544. Haiianre BRICOTY YCEUEHHON0 KOHyCa, eCaM 1I0Mans ero 6oko-
BOIi MOBEPXHOCTH DABHOBEJMKA CYMMe IIOIaAeil OCHOBAHWIA,
a paauycel ocHoBauuii pasHb R u r.

545. Boxpyr ciepst paamyca 6 cm onmean yceuennsiii xomye, pa-
JMYChbl OCHOBAHMIT KOTOPOTo oTHOCATCA Kak 4 1 9. Haiizure nio-
mams GoKOBOI MOBEPXHOCTH YCEUEHHOIO KOHYCa.

546. B yceuennmii konyc Buucana chepa pazuyca r. Us nenrpa cie-
Phi AnamMeTp G0JIbUIEro OCHOBAKMSA BHACH HoJ yriom o. Haitaure
naomak GOKOBOI OBEPXHOCTH YeeUeHHOI0 KOHYCA.

OTBETbI

537. /SZ + n%S2.538.Q n /3. 539. 40,8 new®. 540. S (4./3 + 7)/6.

541. 120 nem®. 582, 2 rt (R? - r?). 583. 4 n r2/sin % «. 544.2 Rr/(R + r).
545. 169 rt cm®. 546. 4 7 r?/sin ? .

§ 58. Chepa v wap. BnucauHas u onucaxHan chepsl.
Nnowaan noeepxHoCTeR chepbl U ee yacten

547. Cihepa npoxozur uepes Touky (—3; 4; —2), a ee HeHTP HAXOANTCH
B Hayaze koopannar. Cocrasbre ypasrerye chepsi.

548. Haiigure kparuaiimee paccrosinue or Toukn (6; —3; —2) 10 che-
pux?+y?+22=9,
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549, Haiianre nentp u paanye R cheprt x2 — 6x + y? + 8y + 22— 4z +
+4=0.

550.Touxa (4; ~2; 3) neskur na chepe ¢ uentpom (2; —3; —1). Cocra-
BhTe ypasHenue cdepsbi.

551. Mamepenus nNpsMOyrofibHONO napajieneninesa pasus 4, 6 u
12. Haiure paauyc onucanHoii edepsl.

552. Pe6po ky6a pasno a. Haitaure pajnycsl BIMCAHHOTO B kY6 1 OnK-
CAHHOTO OKOJIO HETO APOB.

553. Boicora npaBHabHOI IECTHYTONBLHOM IPH3MBI COCTABAET 8 CM,
a auaronais 60koBoil rpann — 13 em. Haiigure pagnye onucan-
HOro wmapa.

554. B npaBninaoii 4eTHpPeXyroasHoil THPAMMAE BHICOTA COCTABIAAET
h, a 6okosoe pebpo — b. Haitaure pasyc onucanuoii chepoi.

555. B map paanyca R Biucana npaBnibHas 4eTHPEXyronbHas nupa-
Mua, 60KoBoE pebpo KOTOPOIl COCTABIALT ¢ OCHOBAHUEM YTI'OJI (L.
Haitanre aanny 6okosoro pedpa.

556. Bokpyr cdieps onucan yceuennsiii KoHye, PaAMychi 0CHOBAHUI
roToporo cocrasisior R u r. Haiiure paguyc chepst.

557. Haiiznre ornomenue niomazeii nosepxuocreil 1syx cdep, na
KOTOPKIX O/{HA BIHCAHA, A APYTAA ONICAHA OTHOCHTEILHO PABHO-
CTOPOHHETO WHAMHADA.

558. Haiizmre otromenne niomazneii nosepxnocreit asyx cdep, ua
KOTOPBIX O/lHA BIHCAHA, 4 APYTast ONHCAHA OTHOCHTEbHO PABHO-
CTOPOHHETO KOHYCa.

559. Haitaure otsomenue niomazeii nosepxuocreil aByx cdep, U3
KOTOPBIX OJHA BIMCAHA, A BTOPAR ONNCAHA OTHOCHTENLHO Npa-
BUJIBHOTO TeTPAaAPa (IIPABMILHOIO YeTHIPEXIPARHNKE).

560. Paguycnt ocnosanmii cepuyeckoro nosica cocrasasor 10 em u
12 em, ero Beicora — 1 em. Hajiaure niaomans nosepxuocetu che-
PHUECKOro mosica.

561. Haiinure niomnas nonHON NOBEPXHOCTH MAPOBOTO cexTopa, ec-
JI IyPa OCeBOTO cedeHHs cexrtopa copepkut 120°, a paauye ma-
pa pasen R.

562. I101ma6 MOBEPXHOCTH WAPOBOTO CEPMEHTA BMECTE € IIOMIALBIO
ero ocnosanns papsa S. Hajiaure BRICOTY cermenTa, ecam pa-
nuye mapa pases R.
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563. Kpyrosoii cermenT ¢ ayroit 120° u niomaanio @ Bpamaercs Bo-
Kpyr cBoeii BeicoThl. Haiigure muiomiagk mOJHONA MOBEPXHOCTH
TIOJIYYeHHOM PUrypsbi.

OTBETbH!

547. x2 + y? + 22 = 29. 548. 4. 549. (3; —4; 2), R = 5. 550. (x — 2)* +
+(y+8P+(z+1)2=21. 551.7. 552.R,=a/2, R,=aJ3/2.
553. 11 cm. 554. b2/2h. 555. 2R sin . 556. J/Rr. 557.2:1. 558.4: 1.

S
559.9:1. 560.275mene. 561 ) mRM(/3+2). 562.2R+ [1R? - 2
563.211Q/(4n—3 J/3).

§ 59. 06vembl NpU3MbI M Napannenenuneaa

564. Haiigure o6bem ky6a: 1) o ero auaronanu d; 2) 10 mIomain ero
NOBEPXHOCTH S.

565. Haiizure obbem KyGa, ecaim m10I1a/ib ero AMATOHATLHOTO ceve-
HusA paBHa S.

566. Haiianre pe6po ky6a, 06HeM KOTOPOTO paBeH cyMMe 00beMOB Ky-
6oB ¢ pebpamu m u n.

567. Mamepenus NpsiMOYroJLHOTO Napajulesenunesna cocrapasaior 6,
16 u 18. Haiigure pedpo paBHOBEJIMKOTO eMy Kyba.

568.11i0maan rpaneil IPAMOYTOJLHOTO NAPAJJIEIEINIENA PABHEI
S,, S, u Sy. Haitaure ero odbem.

569. MamMepenus npsAMOYTOILHOTO apasijieNenunesa OTHOCATCA Kak
2: 7 :26; nnaronains napanenenuneaa cocrasaser 81 cm. Haii-
aure 00'beM napasiiesenunesa.

570. Jluaronanu rpaneii NpsMOYTOJBHOTO Napaeenuneja CoCTaB-
asuor 7, 8 n 9. Haiiaure obbeM napasiiesenunena.

571. OcroBanye NpPAMOro mapajeienunesa — NapayIesorpaMM co
croponamu 8 u 32 u octpeiM yraom o = 60°. Bospiuas Auarosans
napassesenunesa pasua 40, Haiizure o6bem napasesenumesa.

572. CTopoHbI OCHOBaAHUA PAMOTO Napaieennnesa papusl 17 u 25,
onHa u3 quaronaneii ocnosanus — 26. Menbiuas Auaronans na-
painenenunesa ofpasyer ¢ IIOCKOCTBIO ocHOBamus yron 30°.
Haiianre obbem napasienennnesa.
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573. Cropons! OCHOBAHMA MPAMOTO MADAJJIENENNTeNa PABHE 25 CM
n 39 cM, TUIOMAIM ero AMATOHANBHEIX cevuenuii — 204 cm?
u 336 cm?. Haitaure ofbem napasienenunena.

574. OcroBanuem NpAMOTO NAPAJIIEeNHIeNa ABASeTCs POMO, INATo-
HAJIM KOTOPOro oTHOcATes Kak 5 : 16. lnaronanu napaaienenn-
neaa pasubl 26 v i 40 cM. Haitanre o6bem napannenenunesa.

575. Cropona ocHOBaHMs NPABKIILHON IPU3MEI paBHa a, 60KOBOE ped-
po pasno b. Haiianre obbem npuamsi: 1) TpeyroibHoil; 2) yers-
PeXyroibHoi; 3) mecTHyroabHoi.

576. Cropona ocHoBanNsA 1PaBIILHOI TPEYTOILHOI IPHIMBI DABHA @,
nJomaak 60KOBOI MOBEPXHOCTH PABHOBEJIMKA CYMMe IIoaaei
ocuosanuii. Haiinre o6'beM npuambi.

577. B ocuosanun npsMoii NPH3MBI JIEKAT TPATIEIH S , TUIOLAAL KOTO-
poii cocrasaser 306 cm?. OrTHOmEHHE CyMMbl HOKOBRIX CTOPOH
Tpanenun K cyMMe ee napajiesibHbIX CTOPOH paBHO 4 : 1, a ux
pasnocth papha 42. Iliomaan napaanenabHslx GOKOBBIX rpaHeit
pasubr 40 em? u 30 cM?, a nuomaaM JABYX APYrHX GOKOBBIX
rpaneii — 75 cm? n 205 em?. Haiiaure o6mem npusmet,

578. OcHoBanueM HAKJIOHHOTO MAPAJLIENENMIEAA ABAACTCA MPAMO-
VIOJNBHUK CO CTOPOHAMM, paBHBIMM 4 cM M 6 cM, GokoBoe peGpo
PABHO 2 cM M 00pA3YeT ¢ KaXKI0H M3 CMEMHBIX CTOPOH OCHOBAHMS
yroa, cocrapnsionguii 60°. Haitanre obbem napanienenunesa.

OTBETHI
564.1) 5 d* J3; 2) 50 S ./65. 565.5 54252, 566 Ymd + nd.
567.12. 568. /S,S,S,. 569.9828 cm®. 570.48./11. 571.2048./3.

572.3536 /3. 573.5040 cm®. 574.3840 cm?. 575.1) # a’b; 2) a’b;

3) 58 2. 576. | a%. 5T7. 1530 cn?. 578. 24./2 ow.

§ 60. 06bem nupamuzbl. 06bEM YCEYEHHOH NUPaMUALI

579.Io cropore ocHoBaHus a u GoKOBOMY peGpy b HaiifuTe 0OBEM
TIPABHJILHON MUPAMM/ILI: 1) TPEYrOABLHOMN; 2) YeThipexXyroabHoil;
3) urecTHyronbHOA.

580.Anodema npaBHIBHON TPEYrONLHON MMPAMUABI cOCTABAAET k,
a Bpicota — h. Haiiinre 06beM nupaMuabl.
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581. ILiomaas OCHOBAHMS NPABUILHON YETHIPEXYTOJIBHOI ITHPAMIBLI
M TI0MmMAAL ee GOKOBOI HOBEPXHOCTH PABHbLI COOTBETCTBEHHO S 1
Q. Haiinnre ofbeM nnpamMuibl.

582. Haiizure o6beM 11PABMABLHOTO TETPasAPA (TPEYToJIbHON NHpaMu-
2bt) ¢ pebpom a.

583.0cHoBanne NMUPaMIIBL — NPAMOYTONBLHEI TPEYTONBHUK € KaTe-
TOM a ¥ NpHJIeKamnM K Hemy yriom 307, Bokonnie pefpa naxjio-

HeHbl K TIOCKOCTH ocHOBaHMs 1oa yriaom 60°. Haiianre o6bem
NUpaMuaBbL.

584.0cnosanne nupaMuast — pomG co croponoii 15 cm, kaxaas
rpanb MHPaMI/Ib HAKJIOHEHA K OCHOBaHMIO 104 yraom 457, Hait-
AuTe 0GBEM ITMPAMIJLI, €CJH I10IMAAL e GOKOBON NOBEPXHOCTH
pasna 300 cm®.

585.0crosanue mupamMus — paBHOGeAPEH A TPACIHHA, ¥ KOTOPOi
napaaneabHbie CTOPOHBI COCTARAAIT 3 ¢M 1 D eM, a Bokosasn cTO-
pona — 7 e, Bhicora nHpaMuibi NPOXOANT Yepes TOUKy nepece-
yeHus AMaroHased ocHOBaHuA, a Goabimee GoxkoBoe pedpo pasHO
10 cm. Haidiaure obben nupamMubl,

586.0cHoBanme NHPAMHALI — TPAMOYTOMABHHMK, IJIOIEAL KOTOPOTO
pasra 1 M2, JiBe 60KOBBIE PPAHY NEPHEHNKY/IAPHB OCHOBAHKIO,
a /iBe APYTHE HAKJIOHEHb! K Hemy nog yraamu 307 u 60°. Haiianre
0fbeM nUpaMubi.

587.110 Goxoomy pebpy | m CTOpPOHAM OCHOBAHWA a4 W b maiigure
ofbeM MpaBMILHON yceuenHoit nupammaei: 1) TpeyroibHoii;
2) 4eTHIPEXYTONBHOMN; 3) MIECTHYTONBHOM.

588.Croponst OCHOBAKMIL IPABUALHOIN HETHIPEXYTOALHON YeeUeHHOM
nupamMuel coctaBasior 4 u 8, auaronans — 11. Haitanre o6vem
HPAMMIBL.

589. Anodhema NpaBMALHOI ECTHYTOALHOIN YCeMeHHOI NNpaMILl
a= 10cm, Boicota h = 8 cm. CymMma JTHH KaXA0# N3 CTOPOH
BEPXHErO H HIKHEro ee ocHopauuit [, + [, = 8./3 cw. Haitaure
00'beM NHpaMUIBL.

590. Bokosbie pefpa NpaBHABHON TPEYTONLHON THPAMUALI HAKJIOHE-
HBI K IIOCKOCTH BOJIBIIEro OCHOBAHMS IO/ YIJIOM (L, CTOPOHBI 0C-
HOBaHMil paBHbl @ u b (a > b). Haiianre obbem nupammabl.

591. CTopoHs! 0AHONO OCHOBAHMA yceueHHOl mupaMuasl pasubl 27,

29 u 52, nepuMeTp APYroro OCHOBAHMA paBeH 72; BhICOTa IUpa-
muabt — 10. Haitgure o6bem nupaMust.
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OTBETHI

579.1) & /3b% - a?;2) % Jab? — 2a%:8) % J3(b? - a?).
580. /3h(k? - 1%). 581 } /S(Q7 — 57) .582. 2% 583. S a.
584. 500 cm?. 585. 80 cm®. 586. % w,

587.1) 5 (a? + ab + 69 317 — (a - b)%;
2)1(al+uh+h”)m

)2 (@ ab+ o) JF— (a - 0).588. 5589, 624./3 on.

590. ﬁ (a® ~ b*)tg . 591. 1900.

§ 61 OGbenu duryp Bpauxemm

592. [lnomans 0cesoro ceveHHs PABHOCTOPOHHErO WHJIMHAPA PaBHA
S. Haiianre ofbeM unauHAPa.

593. Paaseprroii 60K0BOIi I0BEPXHOCTH KOHYCA ABIACTCA KPYroBOil
CeKTOp ¢ paguycom R ¥ UeATPANbHBIM YIJIOM, PABHBIM (L PALHA-
nos. Haiture ofrbem konyca.

594. B npsamoyroabHoil Tpanenun ocHosanus pasuei @ u b (b > a).
Haiiaure ornomenne obnemos V, u V, duryp, o6pasoBasHbIx
BPAIEHUEM TPaNeLH BOKPYT OCHOBAHMIA.

595. Paauycst ocHoBanuil yceueHHOro KoHyca coctaBiasior R M
r (R > r), obpasyomas HaKJOHeHA K OCHOBAHMIO IO YIJIOM O
Haiianre o6beM ycedeHHOro KoHyca.

596.B yceuennom Konyce paauychl ocHoBanuil cocrasasior 27 M u
11 em. Obpaayomas oTHOCHTES K BhicoTe kak 17 : 15, Haitaure
00'BEM YCEYEHHOTO KOHYCA.

597. Yceuenuntii KORye ¢ paguycaMu ocHOBAHMI 6 M 1 9 CM U BHICO-
Toit 12 cM repeceden ABYMA ILTOCKOCTSIME, ITAPAIICAbHBIME OC-
HOBAHHMAM, KOTOPBIE JIeJIAT BLICOTY Ha TPH paBHbie yacTh. Haii-
aute ofbeM cpeanei yacTH Konyca.

598.0cnosanna pasnobeapennoit rTpaneunn cocrasnmor 11cm n
21 cm, a Gokosas cropona — 13 cm. Haiiaure obbem purypsi, 06-
paayemoil 1py BPAIEHUN DTOH TPATIEIMN BOKPYT ee 0CH.
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599. Jlnamerps Tpex mapos coctasasior 6 cv, 8 cm u 10 em. Haiian-
Te AMAMETD mApa, 0GBEM KOTOPOro PABEH CYMME 0GBeMOB ITIX
1Mapos.

600. Haiizure oTHOmeHNEe OGBEMOB BIMCAHHOTO B Ky0 M ONMCAHHONO
0K0J0 Kyba mapos.

601. Haiiaure oTHOmeHME 06GBEMOB IMIHMHADA, TIADA ¥ KOHYCA, CJH
AMAMeTPhi OCHOBAHWI IMAMHAPA, KOHYCA M X BHICOTHI PABHBI
JMAMETY mapa.

602. Buemuuii paanyc 1101010 mapa coctapiser 9 ¢M, TOANIHA CTe-
HOK — 3 cM. Beiuncanre ofbeM, 3aKIIOUEHIBIT MEXKY CTeHKa-
MU,

603. ILrockoeTs, NepHeRARKYASPHAA AUAMETPY WIapa, ReauT aua-
MeTp Ha JBe 4acTH, pasasie 3 cm u 9 em. Haiianre ofnemnt coor-
BETCTBYIONIMX 4YacTeil mapa.

604. Pasuyc ocnosanns mapoBoro cermenta cocrapasier 8 cM, ayra
oceroro cevenns — 60°, Burucaunre obmem cermenra.

605. Pajiye ocoBanmst 1APOBOTO CErMENTA COCTABIAACT 8, €0 BhICO-
Ta 4. Haiiaure o6bem cermenta.

606. Pajutye mapa pagen R, yron B 0CEBOM CENEHUH IIAPOBOTO CEKTO-
pa — 120°, Haiiaure of'beM apoBoro cexropa.

607. Paziyc 0Kpy#HOCTH OCHOBAHNA HIAPOBOTO CEKTOPA COCTARASET
60 cm, paanye mapa — 75 cm. BoruncsnTe ofbem Wwaposoro cex-
Topa.

608.B mape, paauyc koToporo cocraasier 65 ¢M, NpoBeAEHbI 10 O
HY CTOPOHY OT UEHTPA ABe NADALIENLHBIE NAOCKOCTH, OTCTON-
e ot uentpa Ha 19 cm u 25 em. Borunenure oGbem qacTH 1mia-
P, BAKIIOUEHHON MeKAY HUMM.

OTBETbI
a+ Zh

592. }ns./5.593. L T P 595, Lntg a(RI -

24x

). 59611470 wew?. 597. ST ren®. 598.793 mow’. 599.12cm.

600. 6013 : 2 : 1. 602.2149cw®. 603.45 mem?, 243 mem®,

Al

Pyl
604. 512016 ~ 9./3)% ew’. 605. % . 606. ) ©AY. 607. 112500  ox.
608. 22 428 1 en®.
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§ 62. Bolyucnenmne 06beMoB huryp BpalweHns
C NOMOWbIO ONPEAENEHHOT0 WHTErpana

Haiignre o6bem Gurypsl, 06pasoBaHHON BpamuieHneM BOKpPYT ocu Ox
ILIOUELH, OTPARMYCHHON JafaHHBMK TuHnAMY [609—612].

609.1) y2 = x, y=0, x=1,
2)y?=2x, y=0, x=2,
3) y? = 6x, y=0, x=1,
4) y* = 2(x + 2), y=0, x=0
610.1)y = x2-1, y=0;
2) 8x —x3, y=0;
3y=-x*-x, y=0;
Yy=-3+2, u=0, x=0.
611.1) y = sin x, x=0, x=m, y=0;
2) y = cos x, y=0, x=0, =%
612.1) y* = 9x, y=3x;
2)y?=4(x+2), r-y+2=0;
3yP=4(x-2), y=0, 3, x=6;
4)y = -x%+ bx, y=0, 0, x=3.

OTBETbI
609. 1) 1,5m; 2) 12 8) 247 4) 4. 610, 1) 197 2) 8,1 3) 5 4) 287,

. 2
611 1) 55 2) . 612. 1) 1,6m 2) 227, 8) 30m; 4) 71, 1m.
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YACTb 3. JONONHUTENbHBIE
YPAXHEHUS U 3ALAYM

Inaea 9. lononHutenbHble
YNpPaXHeHus n 3apaun no anrebpe

§ 63. IuHeitHbIe YPaBHEHUA C OAHON NEPEMEHHOR
W CUCTEMbI IMHERHbIX YPABHEHMA

Pemurte ypannenne, npusoanmoe k anneitnomy [613, 614].

3x+4 5x+12  3(3x+10) _9x +44

613.1) =F— -=z—+ r -
gy 8xt2 3(2x+1) Sx-8 x-1 2.
LT 36 T 6 9
16x-3 x+10 Tx-6 x-3 3(x-3),
e e z w0
26x-51  2(1-3x) _ _ 20x-(10-38x)
V=% "1 ~* 156 i
5a-x _xta _ Zax

b-a a-b  gi_pt

a-x  bla-x)  bx

6)

25 3 a %
x+ta x-a x+b 2(x-b) o
Da=otave a+xs a-b - %
x+ta x-a 2x _ 1  x-a
8 st b=a b "ath bioat’
bix-b)  alx-a) _ .
9 Gavs T avm oth
10 a*+x dabx +2a® -2b* _a®-x
) r—x bt —x? b4’

= 3 4
614,138 3t g
2 x+l 5 7.

2),7‘ x-1 2-2x 2°

98

6 1 x4l 2x-1,
x+1 TZ-zx tioee T o1
x+1 207 2 1

¥-2x+1 2 -dAx+s x-1 7 3-8x

x-4 16x x4

x+4 x3-16 x-47

3)

4)

5)

5x-3 2 3 x+1

x+3x x+3  x 3xf+9x’

8)

615. PemnTe sanauy na cocrapnenue ypasnenmuii.

1) Pasnocrs asyx uncen 35. Ilpn pesnennu 6osbiero qucaa Ha
MeHbllee B YacTHOM noayumau 4 u B ocratke 2. Haiinure arn
“uca. .

2) OnH0 M3 JBYX MCKOMBIX UMCe] MeRbiue Apyroro wa 6. Ecan
pasfesuTh GosbIee Y0 Ha 2, TO YaCTHOE GyAeT TPeMA eAMHI-
uamu MeHbie Apyroro uncsaa. Haitaure atn uncaa.

3) Buamenarens 1pobu ua 4 Goabie uncanrensn. Ipn ysernve-
HUM YHMCTHTENs 1 BHAMenaTens 1pobu na 5 apobs obpamaeres B
2/3. Haitaure sty 1pobs.

4) B aByanaunom uncse undpa AeCATKOB BABOE DosLIIe WHDPL!
eaunuil. Eean nudpe 97010 4neaa nepectasuTh, To NOAYUHTCA
9HCJI0, MenbInee Hekomoro Ha 36. Haitaure ato uneno.

5) Cymma undp asysnaunoro unesa pasna 12, Ecau wudpni aro-
O 4HCA NePECTABHT, TO NOAYUHTCA YHCI0, MEHbLIee HCKOMOTO
na 18. Haiiamre aro uncno.

6) B asysnaunom uncie undppa aecatkos na 3 Gonbime ungph
exunnit. Ecan k 910My dicay npubaBuTh ero obpautensoe auc-
210, To nonyunres 143. Haiianre aro uncao.

7) Pagpennte 850 na ape uacTu Tax, yrodni 8% nepsoil uacti B
cymme ¢ 24% Bropoit yacti cocrasasanu 12% Beero uucsaa.

8) VuacTok niomaaeio s 864 ra pasaesnan Ha TpH 1014 TaK, 4TO
TAONIAAL TPETHErO NOJIS CTANA PABHOM CyMMe nomaeii nepssx
ABYX 1ON€H, NPHYEM OTHOWEHNHE MI0MaAelk BTOPOro i mepBoro
noneit crano pasubiM 11/5. Borumcante nnomaas kaxaoro
‘mons.

9) B paBHODEADEHHOM TpPeYroNbHUKE OCHOBARHHE COCTABAAET
3/4 6OKOBOII CTOPOHBL, & NEPHMETP TPeYrOALEMKA pasen 22 cM.
Haiiure ero ¢Toposs.
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616.

100

10) OxpysxHOCTH NEpesnero Koseca nosoaxu 1,5 m, aaxuero 2 M.
Ha KaKoM paccTosiHuy nepenee koseco caenaer Ha 50 060poToB
Gosee aaguero?

11) Mnomans xonbua passa 76,36 m?, mupuna koabua | pasua
2 M. Buiugcaurte pajuychl BHYTPEHHEN M BHeIIHeH OKpy#HOC-
Teit. Ilnomaas kpyra S = nR?, n = 3,14.

12) Kycok 1npOBOJIOKH PA3pesai Ha /BE YACTH B OTHOUICHMM
5 : 3, npuveM Nepeas YacTh OKA3ANACH HA D M JUTHEHee 5/9 1m-
HBI BCEH TPOBOAOKH. BhiuncauTe AMMHbL HACTel IPOBOIOKH.

Peiure cucremy ypasHeHnit cnocobom anredpanieckoro eaoxe-
1) [3x + by = 14,
2x - dy = ~20;
2]
){2(2: u) 7312 —ox 2y,
bx —dy = -18;
3){1#2y x - Zy=7»325_r+l.
4 £ 42,
+x5
5){ x+2y 12,
7x~10y=~60
6)[7+x 2x-y
——5~———4—=3y~5.
Sy -7 = DY e o
=5+ =20 - 5x;
Dz 0o piq,
a [
§+§=a+c.
8)(x-a  y-b _
5t ~bL
24 ba
a+h 1

617. Pemmure cucremy ypasnenuii no dopmynam Kpamepa:

1) [2x + 8y = 4,
5x+6y=-T;
2) [8x -2y =11,
4x -5y =3;
3) [5x + 6y = 13,

Tx+ 18y =-1;

3

3 2

5)[2x-y+3 _
3

3x»:gf3 i

74 I8 e

4) 3x-2y  bx-3y
5

2x -3y , Ax -8y

x-2y+3

~2y-9
3

10(x — y) —4(1 —
3

=x+1,
=y+1;

vy =4,

=4;

= ¥B
3

x) _

Tx+3y—-62=-1,

7){2x-4y+ 9z = 28,

Tx + 9y -9z = 5,

S5x—-3y+22=15,

8}{7:+ 2y + 3z =15,

10x - 11y + 52 =

618. Pemure cueremy ypa

1) [2x-4y+32=1,
3x-y+5z2=2,
x-2+42=3

x+3y—-4z=-11,

3){2x~yf32=0

Bx+2y-2=T;

2x~-y+3z

5) [3x+2y—2=-3,
x+y-z=-5;

36.

BHEHUIT ¢ npuMenenem metosa Maycea:

2){2x+y+2z=1.

x-y+2z
dx—y+5z=-3;

2x-5y-32-16=0,

4) [4x +3y+2z - 1=0,
Bx+2y+4z-4=0;

3x-y+62=19,

6){—x+2y+2=7‘
~4x+3y-2-8

101




image53.jpeg
619. Pemnnre ypasuenue ¢ MOayiem:

1x-3[=2; 2)|2x-5|=x-1;

3)|§—g=x—l;

OTBETbI

4)|2x-5|=2-x.

2
613.1) -6; 2) 10; 3) 5 4) 11: 5) ;% 6) a: 7) 363 8) b 9) 2(a + b);

10) : 22 : 614. 1) Her pewenus; 2) 2; 3) 2; 4) 2,5: 5) x — moboe aucio,
kpome x = +4; 6) wer pemenns: 7) 10; 8) ~1. 615. 1) 46; 11; 2) 12; 18;
3) g: 4) 84; 5) 75; 6) 85; 7) 637,5; 212,5; 8) 135 ra, 297 ra, 432 ra;
9) 8 cm, 8om, 6 em; 10) 300 m; 11) 5 M 1 7w 12) 45 M, 27 m. 616. 1) (-2; 4);

2) (-2: 2): 3) (3: 0,5): 4) (55 ~2): 5) (0: ~6); 6) (3: 2: 7) (abs e 8) (2 5

,,b,""n] . 617. 1) (1 ~2): 2) (7; 5); 3) (5: ~2): 4) (3: 2); 5) (T: 5); 6) (4 4);
T)(2; 3;4); 8) (2; —1; 1). 618. 1) (-15 05 1); 2) (2; 1; -2); 3) (45 15 3);
4)(2; -8; 1); 5)(2: ~2; 5); 6) (-4; ~1; 5). 619. 1) 15 5; 2) 2; 4; 3) g;-{) pe-

LIeHHS HET.

§ 64. InHenHble HepaBeHCTBa
W CUCTeMbl NMHERHbIX HepaBeHCTB

620. Pernre HepaBencTso:
1) 2(3 + 5x) < 3(Tx - 4) — 4;

933 gy

3)5;: +a~42: >0,
4)(2x +1)?-8>(3-2x)%

5)8x2+(x+1)2>(2-3x)* +4;
6)(x—1)2 - 2x + 10 < (2 - x)%;

x 1 4x +1
Né-3<33-—g
3x 5 4x-3
83-F 5 "5 -
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621. Pemure cicremy HepaBeHCTB:
1) [5(x + 1) + 6(x + 2) > 9(x + 3),
Tx = 3(2x + 3) > 2(x - 18);

2)[1-x
Z

3 44x
5

-3 -4,
5 2
gt 54 -x)<2(4-x)

3) 5+ x 9-x

[, 3-7x

7(3x—6) + 4(17 — x) ~ 11 - 5(x - 3);
5)[3-2x _5-2x

T 2og
6) 5_;;— +:4—42;: -0,
3:2~5 - Zx_a—l <-2,
622. Petunre nepasencTso:
B0 g nidsn <o
5) :; gi “0; 6) g"fs.’ = 0;
gtloy

OTBETHI

620.1) 2 < x < +99; 2) 0,96 < x < +00; ) 0 < x < 2,2;4) 1 < x < +00;
5) 0,5 < x < +09; 6) ner pewenus; 7) :2‘—: < x < +00; 8) ~00 < x < 2,25,
621. 1) 5 < x < 27; 2) 9 < x < +00; 3) Her pewenus; 4) 0 < x < +00;
5)§ xS 336) 00 <x <02 622.1) o0 < x < & wauwd < x < +o0;
2)2<y<4;3)-©<a<4umb<a< +oo;

4)-00 < x < Buawd < x40 5)-) <x<26)-2) <a<l;
7N25<m<12:8)25<x<11.
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§ 65. PeweHune HepaBeHCTB
MEeTOAOM NPOMEXYTKOB (MHTEpPBanoB).
Pewenune HEPaBEHCTB C MOAYNEM

623. Peruure nepasencTBO:

1) (x + 3)(x = 2)(x — 5) < 05 2) (x - 3)(x — 5)x? + 2x +5) < 0;
3) (x + 2)(x — 4)(x — 5) < 0; 4) (x = 1)(x — 2)(x - 3) > 0;
B+ - DE-n<0; 6 DI B
#2- 2248 1 (-3 (x-2)(x+1)
Dig—gzvs 8 ) G-na+n O

624. Perunre HepaBeHCTBO ¢ MOAYJIEM:

ix-2|>1; 2)|lx-2|<1;

3)2|x+1] >x+4; 9)3|x-1<x+3;

5) |x-1|+|x-2|>3+x; 6)x2-|5x-3|-x<2.
OTBETHI

623.1) -0 <x<-3,2<x<52)3<x<53)-c0<x<-24<x<b;
4)1<x<28<x<+00;5)-c0<x<-4,1<x<5;

6)-c0<x<-4,2<x<8,4<x<5T)-co<xr<l,f<x<2,

3<x<+00;8)-3<x<-1,2<x<4.628,1)-c0 <x<1,3<x<+00;
2)1<x<3;8)-0<x<-2,2<x<+0;4)0<x<3;

5)—c0 < x<0,6<x<+00;6) 5 < x<3+2J2.

§ 66. KaapaTHbie ypaBHeHUA.
YpasHeHus,
NPUBOANMbIE K KBAAPATHBIM

625. Pemnre ypasnenue:

x+1 2x 9(x +5)

Dse " a-2 2:2-9) &
g P29 _xt6 1
) x3-8 x2+2x+4 x~-3°
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2 | 2x
Ll s M G~ 2 Gl
3x-11 74222
D=+
x2-x+16 _x+6  x+386 _

=10;

5)x2+x+1 z=1" 2%-1 0;
5x3+0 4x2-9 _ .,
6) 5 -3 =3;
2
7y T 4 xtd _3x2-38,

x+1 2x-2 xr-1"

2
8,%’:2;

Yy +y+2
PR
1) 2220 1;
12) x(sz—B) +(:ixﬁ«l)’_urf-_T:{f=l;
WS +ite Ve
14)__|—+ 5 _aL

20-y)  4dpitay+4 p-1-
626. Coxparute 1po6s:

1 2x2+Tx+6 2)le2¢11x—2.
12 + 5x - 2x2° 15x2 + 16x +4°
4x2 + 5x -6 5x%-13x + 6

3)412—15x+9' 4 5x2-8x+3 "

627. Peunte ypasHenue, IPHBOAMMOE K KBAAPATHOMY:

1)9x* - 37x2+4=0;
2)4xt - Tx2+3=0;

3) x* — 6x3 + 3x2 + 26x — 24 = 0;
4) x'+2x3 - 13x2 - 14x + 24 =0;
5)2x3 - Tx2+2x+3=0;
6)x*-2x2-5x-6=0;
Txt-16=0;

8)27x% -8 =0.
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PemuTe 3aauy Ha COCTABIEHHE KBAJPATHONO yPABHEHUA 628, 629].

628.1) poussenenne ABYX N0CIEA0BATENLHBIX HATYPAILHBIX YHCE]
pasno 552. Haitaute ot uncsa.
2) Ecin ABy3HAWHOE YMCJIO PASJACNUTH HA CYMMY €ro undp, T0 B
wacTHOM noyuuTest 6 u B ocraTke 2. Ecam ke 970 UHCAO pasae-
JIMTH HA IPOUIBEZEHHE eT0 AP, TO B UACTHOM NONYUHTCS 5 1 B
ocrarke 2. Haitaure 910 umcio.
3) Cpeanee apudmernueckoe ABYX UHCE] PaBHO 20, a cpeanee
reomerpuueckoe 12. Haiigure atn ancia.
4) Ha kaxoe 4MCJIO HAZIO Pa3JeIHTh 136, uTobbl B 4ACTHOM NOJY-
4iTH HA 3 MeHbINe JeANTens, a B ocTaTKe Ha T MeHbue AeJiu-
Tens?
5) B apyamaunoM umcie undpa eausul, Ha Asa Goabuie uudps
£ro ECATKOB, & NPOH3BEJLHHE HTOTO UHCIA HA CYMMY ero undp
pasno 144. Haiigure 910 uncio.
6) Maust Tpu unena: 100, 60 n 30. Kaxoe 4nciio HyKHO OTHATH
OT nepBoro u NpubABHTL €ro K TpeTbemy, 4T00BI BTOPOE UMCIO
OKA3AJI0Ch CPEHMM TPONOPIMOHAILHBIM MEJly BHOBE IOJY-
yennabIMyu dncaaMI?
7) Yncanrens HekoTopoii Apobu na 11 Goubie 3HAMEHATEA. Ee-
JIM K YMCAUTENI0 Apobn npubaBuTh 5, a K 3HAMEHATEJI0 12, ro
nonyvuenHas Apobs Gyser BTpoe MeHbLIe nexoanoit. Haiianre oty
ApoGb.
8) [lpn nepeMHOKEHHH ABYX 4HCEJ], U3 KOTOPBIX OAHO HA 14
GoJibIIe APYrOrO, YMEHHK JONYCTHI OLIMOKY, YMEHBIIME Ha 4
wudpy AecATKoB B npousseaernn. Ilpu jesenuu noxyueRHOro
MM [POH3BEACHHA HA MeHBLIUMI COMHOMHTENb OH NONAYYWI B
gactHoM 77 u B ocratke 24. Haiigure coMHOIKHTENH.

629. 1) Ilepumerp NpsAMOYTONBHUKA PaBeH 28 cM, a cymMMa momaneit
KBAJPATOB, NOCTPOCHHBIX HA CMEMHBIX CTOPOHAX NPAMOYTO/ib-
nuka, pasaa 116 em?. Haiiiure cTOPOHBI IPAMOYTOJIBHHKA.

2) Ilepumerp NPAMOYTONLHMKA PABEH 46 ¢m, a ero AHATOHANb
pasna 17 em. Haiigure cToponst NpaMOyTrobHUKA.

3) B npAMOYroJibHOM TPEeYroJbHHKE OJIHH KaTeT Boabie Apyroro
ua 31 oM, a ero wiomans pasaa 180 cm?. Haiigute kareTs a10ro
TPeYronbHUKA.

4) Iepumerp NPAMOYTOJALHOTO TPEYIOJIBHIKA PABEH 48 cm, a ero
nuomans pasna 96 em®. Haitante cTOPOHbI TPEyroJabHUKA.
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5) B 1psAMOYronbsHOM TPeyroiabHuKe runorenysa 6oabiie o4HOrO
karera Ha 9 eM u Goabme apyroro Ha 18 cm. Beiuncante cropo-
HBI 3TOTO TPEYTOJNBHHKA.

6) [MepueHANKYAAD, ONYIIEHHBI U3 BEPIINHLI NPAMOrO YIJIa Ha
rHIOTeHy3y, pasen 9,6 M; pABHOCTL OTPE3KOB I'MIIOTEHY3bI PaBHA
5,6 m. Haliture AIMHY THOOTEHY3BI.

T) OKpYKHOCTD 3aJHET0 KOJeca OBO3KH B /Ba pasa 6oJibuIe OK-
PYIKHOCTH TIEPE/IHEro; eciii OKPYKHOCTD 38AHEr0 KOJIeca yMeHb-
WHTH HA 2 IM, & NepPeJHero yBeJanunTh Ha 4 AM, TO HA PACCTON-
Hun 120 M 3aanee Koseco caenasno 6w Ha 20 060poTOB MeHbIe
nepeanero. Haiignre unnet okpysknocreii o6oux kosec.

8) ITo oxpyxuoct Anunoit 30 M asuxkyres asa rena. Oano M3
HUX HPOXOJANT B CEKYHAY HA 4 M Gosiblle, YeM BTOPOE, U 3aKAH-
unBaer 060poT Ha ABe ceKyHAB panbme, Haiigure ckopocTy asn-
JKenus 06oux e,

9) M3 nmeTa xecTH, NMeoLero GopMy npaMoyroJibHUKaA, IPUro-
TOBJIEHA OTKPBITAA CBEPXY KOpoOKa TAKMM 06PA3OM, UTO MO yr-
J1aM ee BHIPE3AHO 10 KBAJAPATY CO CTOPOHOI B 5 CM M 1OAYYMB-
HIMecA Kpas 3arayThi. BeiaucauTe pasMepsl JMCTA KeCTH, ecau
ANMHA ero BABoe GOJbIIe WIMPHHBL B ecn 06beM KOpPOOKH oKa-
sancs pasubiv 1500 em®,

10) Or HuTH, PABHOH NePUMETPY HEKOTOPOTO KBAJpaTa, OTpesa-
HO ¢ oiHoro kouna 36 cm. YiopouenHas TaKuM 06pa3OM HUTH
npejicTasiseT coboii nepuMeTp Apyroro KBaJApara, miomaib Ko-
Toporo B 2,25 pasa Menbiue nomany nepsoro. Haiiaure nepso-
HAYAIBHYIO JUTHHY HATH.

OTBETHI
625. 1) -3,2; 2) ~5: 5: 3) -5,

4) £5; 5) Ag 3 2; 6) mer perenns; 7) — ls—l
8)0: 73 9) i 10) (). 5% 11) -0,7:.10; 12) -0,5; 2; 13) ~4; 9; 14) -3,5; ~ 1.

2 627.1)+}: 42

626. 1) 2 tig It 22) #9341

3)-2;1;3;4: 4) ~4; -2; 15 3; 5) — -'l 3;6)-2;1;3:7)-2; 2; 8)g

628. 1) 23 u 24; 2) 32; 3) 36 u 4; 4) 13; 5) 24; 6) 60 wnu 10; 7) 2. 8)64

# 78. 629.1) 10 cm; 4 em; 2) 15 em; 8 em; 3) 40 em; 9 em; 4) 12 em; !6 cM;
20 cw; 5) 27 em: 36 em; 45 em; 6) 20 m; 7) 16 v 1 32 am wam 11 am u
22 nam; 8) 10 m/c 1 6 m/c; 9) 40 em 1 20 em; 10) 108 em.
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§ 67. MppaunoHanbHble ypaBHEHUA U HEPaBEHCTBA

630. PernuTe nppanuonasbHoe ypaABHEHHE:

DJr=x-2; 2)Jx+2=x-4;

3) Nx2+9 =2x-3; 4) Jx2 -9 =3x-11;
5)Wx2+5x+1=2x-1; 6) Jx2 -9 =x2-21;
nler-1-3; 8) Ax T2+ Ax-2 -4

9) Jx-3-J2x+2=x+1;

10) Jx+7 + Jx+2 = fBx +19;

11) JBx +1 + Jix -3 = Jox +4;
12) J/3x +3 + Jdx -4 = J6x + 13;
13) f3x +4 - f3x -3 =2x - 1;

14)5./2x 73 - JiBx -5 = 4utd

J2x+3
631. Pemunte nppanuoHaibHoe HEPABEHCTBO:
1) Nx2-x-12 <x; 2) 2x+5 <2x-1;
) Jx+3>x+1; 4h.22-x-J10-x >2;

5) Jx2-5x+6 >x+2;
6)Jx+3- JT-x >J2x-8;

7) 25 ~x2 + Jx2+ Tx >3;
8)Jx+3 -Jx-1>.2x-1;

§ 68. CucTeMbl ypaBHEHUI BTOPOIA U Bbiwe CTeneHen

632. Perunte cucremy:

1) [x2 + y2 =25, 2) [x2 + y2 =25,
¥yl xy=12;

3) [x2+y2=13, 4) [x2 +y? =25,
Xt~y =5; x4+ y?+x+ Ty = 50;

(3 , 2 _ 6) [3x2 — 4xy = 36,
x+5 y-3 = X2 -2yt = —14;
A M
x-2 y-6’

T) [x¥2 - y¥2 =17, 8) S+ Jji=8,
x+xV2Y 24 y=1; x—y=16;

9|, 5 10) (.
x4yt =Gy, { +y+:—;=9,
= g Lo Erpe Sop
X - y= gy > 20;

1) 5 12) [x% + y% = 9xy

P = ,

‘[g+2£73, {—r+y=6:
x-y=6;

13) [(x + y)x - 2y) = 0, 14) [x3 — y3 = 37,
x2 + y% = 50; x-y=1

1) (x_y_5 16)(xty x-y _5
y x 6 x-y xty 2°
2+ yt=13; x2+y2=20

9) Jr+2 <Jx+12 - y2x-10;
10) Jx - J6x +1 < J2x +1.

PemuTe 3aady Ha COCTABJEHME CHCTEMBI BYX YDABHEeHMIl ¢ ABYMs
nepemennbiMu [633, 634]. -

633. 1) Pasnosxure uncsio 195 Ha 1Ba MHOXKHTENSA, PASHOCTH KOTOPHIX

OTBETbHI

630. 1) 4; 2) 7; 3) 4; 4) 5; 5) 3; 6) ~5; 5; 7) ~2; 2; 8) 17/16; 9) 7; 10) 2;
11)1; 12) 2; 13) 4; 14) 3. 631.1) 4 < x < +00; 2) 2 < x < +09;
3)73<x<1;4)6<x<10;5)*°°<x<2/9;6)4(x<5.6<x<7;
7)0<x<58)1<x<3/2;9)5<x<6;10)0<x <+ 00,
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paBHa 2.

2) PasnocThb KBaApaToB ABYX umncen pasna 200. Ecau kaxaoe us
uHCces YMeHbITHTH Ha 1, TO pasHocTs UX KBagpaTos Gyaer paBRa
180. Haiigure atn uncia.

3) Ecam k npomaBefieHuIo ABYX umMcen NPUGABUTL MEeHbIee U3
HHUX, TO nonyunm 54, ecau npubaBuTh GobIIEE N3 HUX, TO MOJY-
unm 56. Haiigure atn uncna.
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4) IMponaseaense QP ABYIHAYHOTO YHCAA B TPH Pa3a MeHbLIe
camoro uncaa. Ecau k uckomomy uncay npubasuts 18, To moay-
unm obpamennoe yucao. Haiigure ato unesno.

5) [Mpousseienne ABYX EJILIX MOJOKHTEILHBIX YHCE] B TPH Pa-
3a GoJIbIIe X CYMMBI, & CyMMa HX KBazpaTos pasha 160. Haiian-
Te 3TH YMCaa.

6) Pasnocrs Ky6oB iByX uucesn pasHa 657, a pasHocTh HX 0CHOBA-
auii pasna 3. Haitaure atn uncna.

7) Cymma nekoTopoit pobu ¢ obparHoil eit pasua f—; , & cymma

KBaJIPATOB € YHCAUTeNs 1 3HamMenaTens pasna 25. Haiiqure aty
2pobb.

8) Cymma kBagpaToB nudp ABY3HAUHOrO YHCia paBHa 34; 1pona-
BeJIeHNe HCKOMOTO 4Ynca Ha obpantennoe pasno 1855. Haitgure
2TO THCO.

9) Cymma uudp Tpexsnausoro wucna pasua 11; cymma ksaapa-
0B aTHX WHp pasra 45. Ecan u3 uckomoro uncna suivects 198,
TO NOJAYUHTCA Ynesao obpamennoe. Haiianre aro uneno.

10) YactHoe oT AeJeHMS TPEXIHAYHOrO HHUCJIA HA CYyMMY ero
nudp pasHo 48; YACTHOE OT JeJeHNA TPOU3BEIEHHA dTHX udp

HA MX CYMMY DaBHO 10% , & undpa AecATKOB ecTh cpeanee apud-

MeTHHecKoe ABYX Apyrux ero wudp. Haiigure sro Tpexsuaunoe
HHCAa0.

634. 1) Otnomenue cropon npsaMoyroasHMKa pasao 6. Cymma nioma-
el KBAAPATOB, MOCTPOEHHLIX HA HTHX CTOPOHAX, paBHa 592 em?.
BoruseauTe cTopoHbI NPAMOYTOJLHUKE.

2) Beicora Tpanenuy pasta 18 cm. Ilnomaas rpanenyun pasaose-
JMKA TUIOUIAZM TPAMOYTONBHUKA, CTOPOHBI KOTOPOrO PaBHBL
JUIMHAM BEPXHEro M HHXKHEr0 OCHOBAHMIT TPANENMH, & YTPOeH-
HOe BePXHEe OCHOBAHNE, CJIOMKEHHOe ¢ HUAKHNM, B UeThipe pasa
6oJbIIe BHICOTHI TPanenun. Buuuc/mre OCHOBAHNSA TPaNennu.
3) IepuMeTp NPAMOYTrOALHOTO TPEYIOJAbHUKA paBen 24 cM, 110-
mans papra 24 em®, HaiiinTe cTOpoHE! TPeyroibHUKA.

4) TunoTeny3a NPAMOYTOJILHOTO TPEYTONLHHKA BoJbIIe KaTeTa
Ha 1 €M, CyMMa e PHIIOTeHY3bI C ITHM KATETOM B IIATH a3 601k
e Apyroro Karera. BeiuncanTe cTOPOHLI 9TOrO TPEYTOALHHKA.
5) Ilepumerp NpAMOYroJabLHOro Tpeyroasuuka pasen 208 cm,
cymma karetos Ha 30 cm Goabite runoTenyast. Boruneaure cro-
POHBI TPEYTONLHHUKA.

110

6) Cymma amaronaseii pomba Ha 6 cM MeHbIe ero nepuMerpa.
Ilnomans pomba passa 24 cm®. Borumesaure cropony pomba u
JJIMHBL €10 AnaroHase.

T7) Cymma nuioniazieii AByX KpyroB, KacailHXcs BHEIIHUM 06pa-
3om, pasua 907 cM?, & PACCTOAHME MELY MX HEHTPAMH PABHO
12 cm. BeluncauTe AnaMeTphbli Kpyros.

8) Ha paccroanuu 27 M 3ajuee K0J1eco NOBO3KH AesiaeT Ha 5 060-
POTOB MeHbie nepejnero. Ecau 6bi JIMHY OKPYAHOCTH 38HEr0
KOJIECA YBETHTHTH HA 3 IM, TO HA TOM Ke PACCTOAHNHN 3a/iHee KO-
seco eaenano 6e1 Ha 6 oboporos mMenbmne nepeanero. Haiiaure
JUTHHBI OKPYRHOCTEN 060MX Koaec.

OTBETbI

632.1) (3:4), (45 3): 2) (35 1), (4: 3), (-3; —4), (—4; -3): 3)(-3; -2),(-3; 2),
(3:-2), (3: 20 4) (4 3), (-3; 40 5) (~733 32), (-2 5% 6) (-2: 3), (25 -3,
(-18; ~13), (18; 13); 7) (4; 1); 8) (255 9); 9) (05 0), (-2; —4), (4; 2);
100 1, (5 35 10 8 205 12) (45 2), (2 435 13) (=53 5), (55 -5),
(-2./10; - J10), (2/10; /10); 14) (-3; ~4), (4: 3); 15) (2: -3), (-2; 3),
(-3;-2), (32 16)(34/2:-42). (-342:42), (-3.42:-42),
(3./2; /2).633.1) 13 u 15 wam 15 u ~13; 2) 15, 5; 3) 6 1 8 win —9
H-T;4)24;5) 121 4:6) 10 Tuan -Tu -10; 7) % EET %; 8) 35 uam 53;

9) 452; 10) 864. 634.1) 24 cm n 4 cm; 2) 36 emm 12 em; 3) 6 oM, Bem u
10 ev; 4) 5 em, 12 em, 13 exm; 5) 80 em, 39 em, 89 cm; 6) 5 em, 6 om, 8 em;
7) 18 cm u 6 cm; 8) 18 am u 27 am.

§ 69. MlokasarenbHble u norapupMuyeckue
YPaBHEHUA U HepaBeHCTBa

Pemure noxasarenasnoe ypasuenue [635, 636].

w50 (3 -0 - 8 2 (o) -1

34" _pa. 2

5) JorF D12 _4/3.
T)6x+6F 1 =2x 4 QrtlyQrr2y

4) 225 3% = 144;

6) 5* ' 1 + 57 = T50;
8) 62x+3 = 33r.9x+6;

m
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9)16 /(0,25)5—;:/4 _ g,

10) 7542+ 277 1 = 345;
11)5-325-1 - Qx-05 = gv 4 4.320-2,

636.1) 32« - 3% = 702; 28245 = gri2 42

3) 3% 4.3 4320, 4)49% - 49 = 136" - )
5)3-4% + 6%~ 2:9% = 0; 6) 2244 15-2v—1=0;
5y ! 4y _ 8 _ -
7,(6) (5) -5 8)3 %/81 —10 ¥/9 +3=0;
x-1/2+2/x
9 (3) " 5.5 10) 45 1-17-25 34 1=0;

11) 2264243425 -1=0.

637. Pemure cicTeMy NOKA3ATENLHEIX YPABHEHMIA:

1) [9r+v =729, 2) [2x.3v =12,
vl 20+3% = 18;
4) [22¢ - 3v = 55,

25— 3u/2=5;

6) [3v.26/x = 36,
54+ 29/x = 200;

o

- 4¥ =11,

&
32 - 2" =17,

638. Pemnure nokasaTenbHOe HEPABEHCTBO:

Pemmure norapudmuueckoe ypasuenne [639, 640].

639.1)1g Bx - 11) +Ig (x - 27) = 3;

2)lgx+lg(x-2)=1g(12 - x);
3)lg(x-5)-lg J/5x-19 =0;
4) 2x(1 - 1g 5) = 1g (4* + 2x - 6);
5)lg(3x+ :ﬁ)-lgx=lg(xf3);
lg (2x +4)
) lgxr-n
7) log, (x — 5) + log, (x + 2) = 3;
8) logs (x — 2) + logg (x + 6) = 2;

9) log 5 (x — 1) + log /5 (x + 4) = log 5 6;

=2;

to1g 228

11) log, (1 — x) = 3 — log, (3 — x);
12) log, (x? — 4) — log, (x — 2) = 0.

=1g 3;

640.1) log, (2x — 1)+ log, x = 2log, (2x — 1);

2)lg@Bx-1)-lg(x+5)=1g5;

3) log, (x* + 1)~ logy (x + 1) = 1;
4) 21og, 3 + 4log,, T = log, x;

5) log, logglog, (x + 9) = log, 2 - 1;
6) log, log log, (x* + 3x + 54) = 0;

Dlg (20— §)-lgxr=lg (-3
8) log, log, log, 8 = 0;
9)lg J5x + 10 +1g J2x + 3 =1g 15;

1)5-1<./5; 2)3% 1o 10) lg2x - lg x2 = 1g23 - 1;
3) 73 < 7R/O 42t gy 11) log, (x — 1) log; J/x = log, 5;
¥+l g 12) log, log, x + log, log, x = 2;
() >3 6)3+ "2+ 3 1< 28; 13) log, (x + 2) - log, (x - 2) = 2 - log, 8.

8) 22x-14 22:-2 4 225-3 3 448;
10)3-4*-6-2*-24>0;

2 1) [x + y=22, 2) [x +y =29,
11) (x - 8x +16) 0 < 13 12) (x -2y 7o {lgxflgy=1: lgxtlgy =2

Ty2r-142:43517;

9) 585 +1 — 583 < 624; 641. Perunte cuctemy JorapudMaUecKnX ypaBHeHMii:
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3) (log, (x — y) =5~ logy (x + ),
lgx-lg4
gy -1g3

4) [3v.9r =
lg(x+y)2-lgx 21g3;

e
{
5) {logyx 3log,y - 2,
{
{

=-1;

log,x =4 - log,y;
6) [xy = 40
ey =
7) [log, Iog2 log, y=0,
log, 9
8) [5x + 2y = 100,
lgx-lgy=1g1,6.

642. Peure norapudMuueckoe HepaBeHCTBO:
1) log,(x —4) < 15
2)lg(Bx-4)<lg2x+1);

3)log, 22 - 0;

4) logg(x? —4x +3) < 1;

5) logy (x* + 2x) > 1;

6) log, , (x? = 5x — 6) > -3;

7) log,; (x = 3) + log,;(x = 5) < 1;

8) log, 5 (10 — x) + log, 4(x — 3) = -1;

9) log, (8x2 + x) > 2 + logy x* + log, x;
10) log, (x - 8) < 1 - log, (x - 2);
11)logs, _3x>1;
12) log, 5(3x — 8) > logg 5 (x* + 4).

OTBETbI

635.1) 3; 2) 2} 3) 35; 4) 2; 5) 1,5, -0,5; 6) 3; 7) 0; 8) 3; 9) 24; 10) 15

11) ner pemenns. 636. 1) 3; 2) -2; 3) 0; 1/4; 4) 2; 5) 1; 6) —4; 7) 2;
8)-2; 2; 9) -1; 2; 10) —-1; 3; 11) -2. 637.1) (2; 1); 2) (2; 1); 3) (1; 1),
(353 ) 06255 (2151 6@ 2 D (43 ).

14

638.1) 00 < x < 3;2) ~c0 < x < 2,2 <x<+00;3) ~c0 < x <0,

l.—f <x<+400; 4)-0<x<1,2<x<+00;5)-0<x<1;6)-0<x<l1;

Nl<x< +°°:8)g < x<+400;9)-00 < x<1;10)2 < x < +00;

11)-0 < x<3,5<x<6;12)2<x<3,4 <x<+00,639.1) 37; 2) 4;
3)11;4) 3; 5)6%:6)%:7)6: 8) 3; 9) 2; 10) 3; 11) ~1; 12) pewenus uer.
640. 1) 1; 16; 2) pemenus ner; 3) 2; 4) 4415 5) 7: 6) -5, 2, 1) 451 8) 2./2;
9)3;10) 7, 30; 11) L, 25; 12) 6: 13) 16. 641 1) (20; 2); 2) (25: 4), (4;
25); 3) (65 2); 4) (15 2); 5) (8; 2); 6) (10; 4), (4; 10); 7) (3; 9); 8) (16; 10).
642.1)4 < x < 6:2) § < x < 5; 3) pemenns wer; 4) ~1 < x < 1,3 < x < 5;
5)-00<x<-3,1<x<+00;6)-2<x<-1,6<x<T;T)5<x<8;
8)4<x<990<r<1,10)3<x<411) 5 <x<3npudxr-3>1;

pemenus Her pu 0 < 3x - 3 < 1;12)§ <x <+0o,

Tnasa 10. TpuroHomeTpuyeckune hyHkuum.
JlononHuTeNnbHblE yNpaXHEeHUs

§70. TpuroHoMeTpuyeckue TOXALCTBA

Jokaskure TpHroHOMeTpHUECKOe TOXKACTBO [643, 644].

:
643.1) — B~ (1+tg2a);
sin u cos’ (l

cos o sin

tg o ctg a

3) 2sin®0 — cos® o (tg2 o + ctg? o) + (tg o — ctg 0)? + 1 = tg2 oy

4) 2(cosba + sinSa) — 3(cos'a + sinta) = ~1;

5) (1 + 2sin o cos a)(tg o — 1) = (sin? o — cos a)(tg o + 1);

6) (tg o + ctg a)(1 + cos a)(1 ~ cos ) = tg a;

1+ tg o+ tgla

1+ctg a+ctg’a

2sin o cos o — cos o

Fumpr — A
1 - sin o +sin"a - cos”a

2)

= (sin +cos a)tga+ctgo—1);

= tg’u;
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9) sin' o + sin? @ cos®« + cos®a = 1;
§ 71. Teopembl choxeHus. TpUroHoMeTpudeckue

2 1 =
10)cos @ +sin o+ tg o~ = =0; (BYHKUWW ABOVHOTO W NONOBUHHOTO apryMeHTOB
11) tg?a (1 + tg2a)l + ctg?a) - (1 - tg2ay’ = dtg?a; o
1 1 Hoxaxure ToxkaecTso [645—647].
12)  t———— =L
1Hge:  d+isg.e 645, 1) SNG4+ o) —cos(n/d + @)
13) sin' o0 + cos® ot + sin® i+ cos® o = -1 A T T eos/d T a) - B S
1-cosa 1+cosa 4 + +
14) (14 1 - : sin(x/6 —a) + sin(n/6 +a) _ /3 .
( 1+ cos rz) ( T-cosa) ginfa 2) nn/B—@ - (/6 ¥ ) ~ 3 CEE
clgattgh _ tgh sin(a - )
5 = £, Ana-p) «cos fi;
l)l,ga+c|,g[5 g a 3)'#“7"“] cos e cos B
o - 2 4)si +B)-si ~ ) = sin?a - sin?f;
16)1— SnE _ cos'a L ) sin (o + B) - sin (o - B) sm.’u alAn B
T+etga 1 +tga 5) cos (o + B)+cos (o — B) = cos? a — sin?
17 (1 —sina-cos uyfl ~ sin @ + cos o) —2 G)tga-tg P+ (tga+tgP)ctg(a+f)=1;
sina- (sin a—1) 7) sin Het - cos 3~ cos Ho sin 3o = sin 2o
1 sin’o cos’o P "
18) — + — 4 - 20 —tgla=1; in (o - 2m)- ~ ) -sin (5 ~a)-cos(E -p)=
costa | 1+t 1+clgta g 8) sin (a - 2m) - cos (21 - §) ~ sin (2 u) [ (2 B)
19) sin o cos @ 1 . = sin (- P);
T+etga  14tga  sina+cosa’” 9 tg(n/4 + ) - tgn/d -~ 26
20) 1+ sin a + cos a0+ tg o= (1 + cos o)(1 + tg a); tg(n/4 +.a) ¥ tgn/d —a) S Ew
21) (1 + sin @ + cos a)? = 2(1 + sin a)(1 + cos @); r x
22) 1+ 2sina-coso _ tgat 1 10) tg (2 B “)+ ctg (3 _“): cosZa "
sin‘a - cos’a o1’
23) sin®a + sin®f — sin® o+ sin* B + cos? - cos? P = 1; 646.1) 2&_&«3(; - sindas
24) (sin® o + cos®a — 1)% + 27sinf .+ cos® o = 0; 1+ctg'a
25) sin’o — cos’ _ ¥ o iR i 2) cos? o+ (1 — tghu) = cos 203
2sin’u - 1
2L Gin 2
1+ tg'a
sin(r — @) - sin(8rn/2 - @) - tg(R/2 - @) _ _ . 1-tga _1-sin2a
644.1) Sin(n/Z+ o) tE3n/2 @) tg2n - | o8 4§ Tiga  cosZa ©
3 in ot (1 + e = si . s
y anlEta tg(3r/2 + a) + t (7~ 0) + c08.0 = 0; 5) sin o+ (1 + cos 201) = sin 20+ cos @
sin(3n/2 - a) ctg(n — a) 6 tg o tg 2a .
3y ER/2 + @) cos(31/2 — @) cos—a) _ rererri i
) etg(n - ) ~sin(3n/2 + a) sme;
9 . )2"“—7“" = cos 2a;
siffn o) e'Br2 e 1 tg2e-tga
sin®(3n/2 + @) etg'(xta)  cos’la-2m) gyesa-sina 1-sin2a  _cos2a .
cos o+ sin a cos 2a 1+ sin 207
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9) cos* ; —sin‘%l = oS (5

10) cos o= 1 - 2sin? § = 2c0s? 5 — 1.

647.1) ctg (a/2) - tg (n/2)

otg (0/2) T tg (a/2) o8 %
2sina -sin2a _ .0
2 o venza €2}

sin 20 - cos &
3 (1 + cos 2a)(1 + cos ) te(0/2);

4) 2(1 + cos a) - sina = 4cos* (1/2);
5yl -2l = _CoBO
R )
cos @

6)otg? s — 1= 3
)t 3 sin®(a/2)

7 2((:01:1%l + sin%)(cos‘zx - sin‘i) -s;in(é1 = sin o

tg(o/2) ¥ tg(ee/2)

B g Tt E%

2
9):052% ~(l+tg g) =1+sinag

2
10) sin? § -(cmgg —1) =1-sina.

§ 72. Npeobpasosanue anrebpanyeckont Cymmbl
TPUrOHOMETPUYECKUX (YHKUWIA B NpON3BEABHNe

Tlokaute Toxaectso [648, 649].

648, qyne—sinp __oatf

+
cos @ - cos P 2

2sina+sinE=l a+tP
) G toosfp € 2
3)sinu+sing =Cth;ﬂ:

cos - cos f§

sinoatsinf ot
4)co:z:1+c:‘nz%_"g 2’

5) sin @ + sin 3a
cos a + cos 3

= tg 20;

u8

sin (@ + Py +sin(a - P) _tga,

sin (@t p)-sin(a-p)  tgh’

cos (o + B) + cos (@ - B) _ s

7)cou(u<§)~cos(u+ﬂ)-ctgac"gﬁ'
sin’avsinzﬂ

sin - cos f - sin B-cos a

6)

8) =sin (o + B);

sin a — 2sin 2¢ + sin 3
cos o~ 2cos 2a + cos 3a

9) = tg 205

sin o + sin 3a + sin 5a
cos o + cos 3a + cos Ha

10) = tg 3a.

tgat+tgP  sin(a+P) o
549'”:;::—11% sin (a - p) =0

sin (/4 + )

D1tetgo= D g’
— gl = 20820,
fl-tgia cos? o

1) ctg2a - ctg?P— sin (@ + B) sin (B — u);

sin2 o - sin? f}

1 - sin 2a |

e - o) - T za

6)

tg’o + tg’B _ sin‘a- cos’P + cos’a - sin®p

e tg'p sin(a + B) sin(a - B)

D ivane - (i - 3):

ltetga AN

® o ot (¢ 1)
2 -
tg? (n/4 + a) l=sin 20
gt (/4 +a)+1 .

1+ sin2a _ 2T Y.
10) T g —ete(f - a)

11) tg(n/4 + o) + tgo - n/4)
ctg(a + n/4) + ctg(n/4 - a)

12)'~8(ﬂ*§)1tg(0‘ﬂ} _ sin2a
tg(@+p)-tg(-P)  sin2p’

tg 20 + tg Zg _ .
13) g 20+ otg 2P tg 20+ tg 2B.

=sin 20
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§ 73. TPUrOHOMETPUYECKIME YPABHEHNA
1 TPUrOHOMETPUYECKUE HePaBeHCTBA

Pemnre ypasrenne [650—653).
650.1) sin?x — 2cos x + 2 = 0;

2) 3cos?x —sinx + 1
3) 2cos? x + bsin x — 4 = 0;
4) cos? x — cos x = 0;

5) cosx+(1 +tg x) = 0;

6) sin x +cos x — sinx — cos x + sin x = 0;
7)2tg x + 3etg x — 5 =05
8)tgxtetgx—-2=
9)2tg x+-cosx —2cosx —tgx+1=0;
10) 4sin® x - 8sin?x —sinx + 2 =0.

651.1) tg?x — tg’x +tgx—1=0;

2) 2sin® x - 3sin x+cos x = 0;

1 3 e
2x— ). s 25
3)(cosx 4) cos x 3 tsinfx

1 = 1 =
4)1+ étgﬂxf ToosZ3x’
Y N S
5) 41g% 3x pv v 2;
25

6) cos* 2x + 6cos? 2x = 16"

T7) 6sin? x + sin x * cos x — cos? x = 2;
8) sin? x — 2sin x + cos x = 3cos® x;
9) 2sinZx + tg?x = 2;

10) cos?(m/2 + x) + 2cos x + 2= 0.

652.1) sin (/6 + x) + sin (/6 — x) = %:

120

2) cos (x — 1/6) — cos (x + n/6) = 0;
3) sin x — Jﬁcosx: 1;
4)sin 2x-tgx = 1;

5)sin x+cos x =

6) cos (r/4 + x)+cos (x - 1/4) =~ 33

1.
2 &
8) 4sin x * cos x * cos 2x = 1.

) sin% *cos

653.1) 1 - cos x = sin x;
2)1-cos x =tg x —sin x;
3) cos x + cos 3x = cos Hx + cos Tx;
4) cos x + cos 3x + cos 5x = 0;
5) sin 3x = sin 2x — sin x;
6) cos x — 2cos 3x + cos bx = 0.
654. Peture nepaBencTBO:
2) |sin x| < %;

l)s‘mx)—%; 3)cosx>-1;

4) cos x < %; 5)tgx > -.J3; 6) |tg x| < /33
7) sin (2x—§]>-%; 8)|cosx|>“/?§: 9)ctgx < 1.

OTBETbI
650. 1) 2nk; 2) § + 2mk: B) (F1)'F + ks ) mh, § + ki 5) ] 4 wki 6) § +

L3

vomk, T4k T) 5 4k, arctg § o+ ks 8) T+ ks 9) 27 + 2mk, T + ks

10) +5 + wh. 651.1) § + mk; 2) mk, £} + 2mk; 3) n + 2mk, mk £ 55

-5 + Bk Jarctg3 + Ik )+l + Tk 6) 2 + T Y 4k

arctg ¥+ mk; 8)-% + nk, arctg 3 + nh; 9) §(4k + 1); 10) n(1 + 2k).
652. 1) 5 + 2k 2) ks 3) (4 + 1), § + 2k + Vw4 £] + ks 5) § + ks
6) mh; T) (~1)"G + ks 8) (4 + 1)3 . 653. 1) § + 2mh, 2mh; 2) 2k, § + whs
3) Thi )2k + DF, Bk + DE: 5) I, +3 + 2mk; 6) mh, (26 + 1.
654.1)-% 4 2nk < x< 4 2nk;2) - +mk<x< Btk

BM2k— 1)< x < m(2k+1);4) 5 + 2wk < x < 3 + 2mks

121




image63.jpeg
x

5)-F +mk<x<j +mki6)—F +rk<x< +nk;

2

N3 +nk<x<“’7"+nk;8)—; +mk<x<]Hmki9)-F +mk<x<mk

4

naea 11. InemeHTbl
aHaNUTUYeCKon reomMeTpumn

§ 74. NpAmMasn NMHUA

Pemnre 3anauy [655, 656].

655. 1) Ha npsimoii 2x + y — 6 = 0 maiigure Touky M, paBHOYAaNeH-

122

Hyio or Touek A(3; 5) u B(2; 6).

2) Cocrasbre ypaBHeHHe NPAMOI, MPOXOAsAILeil Yepes TOUKH
A(2; -3)n B(-1; 4).

3) Jlaun ypaBHeHMs €TOPOH Tpeyroipnuka: x + 3y — 8 = 0,
3x— 11y — 29 = 0 u 3x — y + 11 = 0. Haiignre BepmumnHbl 31010
TPeyroJbHHKA.

4) Jlansl ypaBHeHMs CTOPOH TpeyrosibHuka: 3x — 2y — 1 = 0,
5x+ 4y — 31 =0, x — 8y — 15 = 0. Haiiaure BHyTPeHHME yIJIbl
JTOrO TPeyroJbHUKa.

5) Touka P yaanena or Hauajia KOOPAMHAT Ha 5 cM. YTIJI0BOi KO-
a(OUIHEHT NPAMON, COEAMHAIONIEH HAYAIO0 KOOPANHAT H TOYKY
P, pasen 3/4. Haiiqure Touky P.

6) Jlau Tpeyroabuuk ¢ sepmunamu A(6; 8), B(2; —4) u C (-6; 4).
Haiizure yron ¢ Mexay cTopoHoit AB u MetnaHoil, NpoBeeHHOM
M3 BepIIMHBI A.

7) Haiiaure ocTpBIit yroJ ¢ Mesky NpsAMBIMH, IPOXOAALIMMY Ye-
pes Ha4yaJ0 KOOPAMHAT M Yepe3 TOUKH, KOTOPLIMH OTPE30K nps-
Moii 2x + y — 12 = 0, copeprkaiuiics MexAy OCAMU KOOPAUHAT,
penurcs B orHomenun 1 : 2 : 3 (B HanpaBaenun or ocu Ox K
ocu Oy).

8) CocraBbTe ypaBHeHMe NPAMOI, IPOXO/AIIEH Uepes TOUKy re-
peceuenus npaAMbIX x — 3y + 2 = 0 u 5x + 6y — 4 = 0 napan-
nenbHO npaMoit 4x +y + 7 =0.

9) CocraBbTe ypaBHeHMe NPSMOI, IPOXOAsILIEH Yepes TOUKyY me-
peceyenns npaMbix 3x —y + 4 = 0 n 4x — 6y + 3 = 0 nepnenau-
KyJAPHO K npsaMoit 5x + 2y + 6 = 0.

656. 1) Ipsaimast POXOAUT uepe3 CepeAnHy OTPe3KA, COeAHHSIOMIEro
Touku A(-2; 1) u B(4; 4), nepneHAMKYJIAPHO K ITOMY OTPE3KY.
CocraBbTe ypaBHeHHe dTOI NPAMOii.

2) Jlau TpeyroibHuK ¢ BepuinHamu A(4; 2), B(6; —5) u C(=5; 4).
CocTaBbTe ypaABHEHHS €TI0 BRICOT.

3) Jlansl ypaBHeHHs CTOPOH TpeyroabHuka: 3x — 10y + 28 = 0,
bx + 4y + 26 = 0 u 4x — 3y — 4 = 0. CocraBbTe ypaBHEHHA €ro

BBICOT.
4) Beruucanre paccrosinue ot roukn M(6; 8) no npsamoii 4x +
+3y+2=0.

5) Haitanre paccTrosinue Mesxy ABYMs NapajiebHBIMH MPAMBI-
Mndx +3y - 8=0udx+3y-33=0.

6) Tpeyroasuuk sagan sepumnamu A(-7; 3), B(2; —1) n C(-1; -5).
Haiigure: a) ypasnenue npamoit AM, napaneannoii cropone BC;
6) ypaBuenne meauans AD; B) ypasHenne BbicoTsl BF; r) yroa B;
1) ypasHenue 6uccextpucel CN.

7) Tpeyronbuuk 3azan sepmunamu A(2; 6), B(4; -2) n C(-2; —6).
Haiigure: a) ypapnenue npsamoii BN, napanensnoii cropone AC;
6) ypasnenne meauanel CD; B) ypaBHeHue BbicoThl AE; 1) yroa B;
1) IEHTP TAXKECTH ITOr0 TPEYTONLHUKA (TOUKY NepecedeHns ero
MeanaH).

OTBETbI

655. 1) M(1; 4); 2) Tx + 3y — 23 = 0; 3) (6; ~1), (-5; —4) u (-3; 2);
4) 2 A = arctg 3,143; £ B = arctg 1,63; 2 C = arctg 1,1579; 5) P(4; 3)
nan (—4; -3); 6) ¢ = arctg 0,5; 7) ¢ = arctg 0,8889; 8) 12x + 3y - 2 = 0;
9)4x-10y +1=0.656.1)4x+2y-9=0;2) 11x-9y - 26=0,9x -2y —
~64=0,2x~Ty+38=0;3)4x -5y +4=0,3x +4y+38=0, 10x + 3y +
+32=0;4)10; 5) 5;6.a) 4x — 3y + 37 =0, 6. 6) 4x + 5y + 13 = 0, 6.

5)3x 4y~ 10~ 0, 6. 1) arctg 13, 6. ) x +y=0; 7. a) 8x —y ~ 14=0, 7.

6)8x -5y~ 14=0,7.5)3x + 2y - 180, T. 1) aretg (- 1) 7. (3: - 3).

§ 75. leomeTpuyeckne MecTa TOMEK Ha NNOCKOCTH.
KpuBbie BTOPOro nopaaka

TEOMETPUYECKME MECTA TOYEK HA NNOCKOCTH

657. CocraBbre ypaBHeHHe reOMETPHYECKOTO MECTA TOUEK HA ILIOC-
KOCTH, ec/iu:

1) kaxaasn u3 TOUeK paBHOYAaNeHa oT Touek A(2; 4) u B(4; 6);
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2) paccrosinmne Kaxaoi na Hux or rouku A(6; 0) B Tpu pasa 60s1b-
me ux paccrosiuuil or Touku B(2; 0);

3) cyMMa KBaJpaToOB PACCTOSHUI OT KAK/I0M N3 HUX JI0 IBYX JaH-
HbIX Touek A(—6; 0) u B(6; 0) ecTsb BeIMUMHA IOCTOAHHASA U PAB-
na 104;

4) OTHOIIEHNE PACCTOSHMIT OT KA A0 U3 HUX 10 Toukn A(1; 0) n
210 npsmoii x = 9 pasro A = 1/3;

5) IpK IBHIKEHUH 110 MJIOCKOCTH TOUKA OCTATCA BABOE Gimke K
Touke A(1; 0), uem k npsaMoit x = 4;

6) paccrosinne Kaxa0i U3 ToUeK BJABOe GinKe K npaMoii x = 2,
yeMm K Touke A(8; 0);

7) kaxcAas U3 TOYEK paBHOyjAaseHa or ocn OX M OT TOYKH
A(0; -2);

8) paccTosiHMe KaX10ii M3 TOUYEK OT NPAMOIi X = —2 paBHO pac-
CTOAHMIO OT TOuKM A(3; —4).

OKPY)XHOCTb

658.1) Cocrasbre ypaBHeHMe OKPYKHOCTH, NPOXOAALIEH Yyepes Tou-

kn A(3; 1), B(=2; 6) n C(—5; -3).

2) lenTp okpyxHnocTH Haxopures B Touke O,(-3; 1). Cocrasbre
YypaBHEeHHe OKDPY)KHOCTH, €CJIi OHA KacaeTcs npsamoii 4x + 3y —
~16=0.

3) Haitanre ypaBHeHue npsAMOii, IPOXOAsIeil Yepes IeHTPhI OK-
pyxnocreit x2 + y? + 4x — 6y — 23 =0wn x% + y? - 10x - 14y +
+ 58 =0.

4) CocraBbTe ypaBHeHNE OKPYHKHOCTH, IPOXOAALIEH yepes Tou-
Ky A(5; 6), 1 KOHLLEHTPHYECKOIl ¢ OKPYIKHOCTBIO X2 + y? — 2x +
+6y+1=0.

5) Jlana okpyskuocts x2 + y? — 8x — 2y + 4 = 0. CocraBbTe ypas-
HeHMe MaMeTpa, nepneHAnKyJspHoro xopae x — 5y — 12 = 0.
6) CocraBbTe ypaBHeHMe KacaTeJbHOMN, MPOBEJIEHHON B TOYKe
A(—2; 1) k oxpyskHocTH X2 + y? — 2x + 4y — 13 = 0.

ananunc

659. 1) Cocrasbre ypasnenne aaunca ¢ Gokycamn Ha ocu Ox, ecin
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paccrosinue Mexkay Gokycamu pasuo 20, a 9KCIEHTPHCHTET pa-
BeH 5/6.

2) CocraBrre ypaBHerue ajunca ¢ Goxycamu na ocn Ox, ecan
oH ipoxoauT uepea Touxu A(/2 ; 2) u B(2; J3).

3) CocraBbTe ypaBHEHME JJLJIMICA, TTPOXOAAIIEIO Yepe3 TOYKH
M (6; 4) u M ,(-8; 3).

4) DxcueHTPHCHTeT /UTHIICA paBeH 1/3, OpAMHATA TOUKNA a/LIAI-
ca, abenmeca koTopoit paBHa abenmcce (oxyca, pasHa 4. Co-
cTaBbTe ypaBHEHHe DIINIICA.

5) CocraBbTe ypaBHeHME JIUINICA, Y KOTOPOTO 3KCIEHTPHCHTET
pasen 1/3 u abeuucea oxHoro ua Goxycos pasua 3/2.

6) BeruncnTe KOOPAMHATHI BePIINH, (POKYCOB M HKCHEHTPUCH-
Ter aJJMICa, yPABHEHHE KOTOporo nMeer Bua 4x? + 2y = 1.

TMNEPBONA

660.1) Buuncaure akcuenTpuCHTET, KOOPAMHATEI (OKYCOB M ypas-

HeHUs ACHMITOT PunepboLl ¢ ypasHernem 4x2 — 9y? = 36.
2) CocraBbTe ypaBHeHHE runepbosibl, ACHMIITOTAMN KOTOPOIil AB-

3 -
JAOTCA NpAMBle Y = + = X 1 (GOKYCHI KOTOPOH MMEIOT KOOp/MHA-

5
ol (23 0).
3) Cocrasbre ypaBHenne runepbosibl, MPOXoAALIE Yepe3 TOUKH

(5:4/3) u (/345 -5/3).

4) Yemy paBeH 9KCIEHTPUCATET rUNepboJIbl, €CIM N3BECTHO, UTO
VIOJI MEXKIY ee acuMnToramn pasen 60°?

5) JlBe BepIIMHBI BJUTHIICA PACIIONOKEHBI B (DOKycax runepbosbl,
BepIIMHBI KOTOPOil JeskaT B (QOKycax dJUMICa ¢ ypaBHEHHEM
x2 2
%t%
6) Berumcsaure TOUKM TNepecedeHHs pPaBHOOOUHON rHIEp6OsIBI
x% = y? = 16 c oxpyskHOCTBIO X% + Y? = 34,

= 1. CocraBbTe ypaBHeHHe IrunepooIb.

NAPABONIA

661. 1) Bepmnna napaGossi nesxut B Touxe (2; 3); napabosa npoxo-

JINT Yepea HavyaJIo KOOPAWHAT, W OChb ee napajuiesibHa OcH Ox.
CocrasbTe ypaBHeHue apabob.

2) Boiuncaure KOOPAMHATHI BePIIMHLL M (OKYCa, yPaBHEHHE OCH
M IMPEKTPHCHI IApaboIbl, ypaBHen#ne kKoTopoii x? — 8x — 16y +
+32=0.

3) CocraBbTe ypaBHeHHe mapabo/ibl, BePLUINHBI KOTOPOIl JeKaT B
Touke (—1; —2), a pokyc — B Touke (—1; —4).

4) Haiiinre KOOpAMHATBI BePIIHHBI M (DOKYCA M COCTABLTE YPaB-
HEHMA OCH M JUPEKTPHUCHI 1apabosibl, YpPaBHEHME KOTOPOil
Y+ dy—6x+7=0.
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5) B napabony, ypasienue KoTopoii y? = 2px, BIUCAH PABHOCTO-
ponHuii TpeyrobHuK. OHA H3 BEPIIMH TPEYroJbHHKA COBIAA-
er ¢ BepmmHOK napaboasi. Haiinre 1inHy CTOPOHBI TPEYTrob-
HHKA.

6) Haiigure Touku nepecedeHus AByX napabos, uMeiomux o6-
1yi0 BepIIMHY B HAYAJIe KOOPAMHAT, a GOKychl B Toukax (2; 0)
(05 2).

OTBETbI
657 1)x +y-8=0:2)xt+ 2 -Bx=0;B) 2y = 16:4) 5 + % ~1;

5 Y+ =6 - LTty £ 4= 0;8)y+ By - 105+

+21=0.658.1) (x + 2)* + (y - 1)* = 25; 2) (x + 3)* + (y — 1)* = 25;
N4x - Ty +29=0;4)(x - 1> +(y +3)>=97;5) 5x +y - 21 =0;

T L S .
8)x-y+3=0.69.) +E =L G+E-LAHG+E -1
4) 82 + 9y% = 162; 5) 8x? + 9% = 162; 6) (+1/2; 0), (05 +./2 /2); (05 +1/2);

J2/2.660.1) L3, £ /18 033 y = 2x,y = ~2x: 2) 1582 - 425y7 =

=450 3) 5~ y? = 15 4) 5 5) 9% - Ty = 633 6) (5: B): (-5 B);

y
(=5; =8); (5; -3). 661. 1) 2% — 12y + 9x = 0; 2) (4; 1); (4; 5); x =4; y + 3=0;
3)x2+2x +8y+ 17 =0;4)(1/ 2);(2; -2y +2=0;x+1=0;

5) 4p./3; 6) (0; 0); (8: 8).

TnaBa 12. IneMeHTbI
AnddepeHUnanbHOro NCYNCIeHUA

§ 76. NpUnoxeHns Npou3BoAHON
K UCCNEA0BAHUIO DYHKLUMIA

662. Haiizure npoMesxyTiH Bo3pacTaHus U yObBaHMA QYHKIMK:
)y=x'-4x+4; 2)y=x3-3x2+2;

1
3)y=«%x“+%x¢+l; Hy=13
5) y = 8x% -~ Inx.
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663. Haiinre npoMesxxyTKH BBITYKJIOCTH KPHBOIL:
1)y=x3-9x2+10; 2)y=x3+3x%
3)y=x%+3x2+24x - 8; 4)y=x3+6x2+4;

5) y = xe*.
664. Haitaure Touku neperu6a Kpusoii:
1 3 1
Dy=gx*-3x2+5; 2)y=5x*-4x;
Smx-1; =l 1
yl=x-1; Hhy=3 +z

5)y=~§x3~x’—%.

665. Uccnenyiite na skeTpeMyMm crieayiomue hyHKIuu:
Dy=3x-x-3x+ 3 2)y = x3— 622+9x - 3;
3)y = 2x3 + 3x2 + 6x - 10; )y =(x-1¥x-2)%

5)y=——.
Yy x2+1

666. 1) Kaxoii u3 NpAMOYroOJBHUKOB ¢ IUIOMAABIO S HMEeT HAMMEHb-
IYI0 IMATOHATL?
2) Haiinure Auarosaib npaMOYTOJbHUKA, HMEIONIEro iepuMeTp
2p v HAUGONBIIYIO TIOIIA/E.
3) Kakoii 13 1pAMOYTONBHUKOB € TLIOMAALIO a2 MeeT HanMeHb-
it nepumerp?
4) Kaxoil 13 nIpAMOYTOJLHIKOB C AMATOHANBIO d UMeeT HanGoNb-
muit nepumerp?
5) B OKpy KHOCTH paguyca r BOHIIATE NPAMOYIOJbHHK C HAH-
Gonbiueit naomansio S.
6) B oxpy»HOCTL paaMyca r BIMIIMTe PaBHOOEAPEHHBIN Tpe-
VIOJIBHHMK ¢ Hanboussilieil maomansio S.
T) OK0JI0 OKPY’KHOCTH PAANYCa r OUIINTE TPAMOYTOIbHbII TPe-
YTONILHUK ¢ HAMMEHBIIUM lepHMeTpoM P,
8) OK0JI0 OKPYIKHOCTH pajgmyca r ONMIIMTEe PaBHOOeAPEHHBII
TPeyroJIbHUK ¢ HauMeHbIIel I1omanbo S.
9) Kakoii 13 NpsAMOYTObHBIX TPEYTOJLHUKOB € BEICOTOI A, oy~
IEHHOIl 3 BePIIMHBI IPAMOTO YIJIa, UMEeT HAMMEHBIIYIO TUIIO-
Tenyay?
10) Kakoii u3 TpeyroJbHMKOB CO CTOPOHAMH a ¥ b MMeeT Hau-
Goapmiyio nomans S?
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11) Kaxoit 13 TpeyroJbHHKOB ¢ OCHOBAHUEM G ¥ IPOTHBOJIEHKA-
MM emMy yriaoM A umeer HauGoIbIIYIO BhicOTY h?

12) HaiizuTe KaTeTsl NPAMOYTOJIBHOIO TPEYTOJNBHHKA, BIMCAHHO-
'O B OKPY’KHOCTb PAJANYCa I' M HMEIOLIero HanGobIIYIO III0Ma/1b.
13) Kakoii 3 TPeyroJbHMKOB C OCHOBAHUEM @ M IIEPHMETPOM 2p
uMeer HaUGOIBLIYIO TI0IAaAL?

14) B kpyr ¢ paauycom R Bnmcan paBHOGeADEeHHBIH TPeyrojib-
Huk. [IpM KAaKOM COOTHOIIEHHM CTOPOH TPeYroJbHUK Oyaer
uMeTh HanbOABIIYIO MIomaAb?

15) B nosyoKpy»HOCTb pajinyca r BIOUCAH NPAMOYTOJLHUK €
nanbosbieii niomaasio. Haitgure ero namepenus.

667.1) B map paguyca R Buucan muausap nanbosnbuero obmema.
Haiisnre paanyc oCHOBaHHA UMJINHAPA.
2) B wap paguyca R Boucan muaueAp ¢ Haubosbiieil 60koBoil
1noBepxHOCTLI0. HaliinTe BHICOTY HTOrO IMJIMHAPA.
3) Haiigure paauyc ocHoBanus Konyca, oobem koroporo V u 6o-
KOBas MOBEPXHOCTb UMEEeT HAMMEHbINYIO BEJIHYHHY .
4) B map HauMeHbIIEro pajuyca BINCAH IWJINHAD, WMeomuit
oonem V. Haiigure paauyc ocuosauua R n BbicoTy h aToro um-
JIMHPA.
5) Haiigure o6beM HaMMEHBIIET0 N3 KOHYCOB, ONMCAHHBIX OKOJIO
mapa paauyca R.
6) B konyc ¢ paanycom ocHOBaHMsi R, BOMIIMTE IMIMHAD HaM-
Bosbiuero oobema.
7) Haiigure BbicoTy KOHyca HanboJbIIero 0bemMa, BIUCAHHOTO B
map paauyca R.
8) Haiianre HanGosbiiuii 00beM NpaBUIbHOI YeTHIPeXyTroabHON
NpPU3MBI, BIUCAHHOI B map paauyca R.
9) B map paaunyca R BOUIINTe NPABAJILHYIO TPEYTOJbHYIO IPH3-
My ¢ HanboMBIIUM 06BEMOM.

668.CocrasnTe ypaBHeHNe KacaTeJbHON M HOPMANHM K AAHHON KpH-
BOIl B IaHHOM Ha Heil Touke:

1) x2 + y* = 36, M(2; 3); 2)y =
3)y=

OTBETbI
662. 1) —o0 < x < 1 ybriBaer, 1 < x < +00 poapacraer; 2) —° < x < 0 BO3-
pacraer, 0 < x < 2 yObiBaer, 2 < x < +00 poapacraer; 3) —°° < x < 0 ybuisa-

x2 - 3x + 4, M(4; 5);
x%— x BTOuKe y = 2; 4)y=x3 - 3x2+ 2, M(2; 4).

2
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er, 0 < x < 1 Boapacraer, 1 < x < +00 yBuiBaer; 4) —00 < x < 0, 0 < x < 400
yOumaer; 5)0 < x < | yGumaer, } < x < +00 noapacraer. 663. 1) ~o0 < x < 3
BBIMYKJIA BBEPX, 3 < X < +00 BRINYKJA BHU3; 2) 00 < x < —1 BRINYK-
71a BBepX, —1 < x < 400 BLinyKJaa BHN3; 3) ~°© < x < —1 BINYKJa BBEPX,
—1 < x < 400 BRIMYK.J1a BHU3; 4) ~00 < x < —2 BHIIYKJIa BBEPX, —2 < x < +00
BBRINYKJIA BHU3; 5) —00 < x < —2 BHINYKJA BBEPX, —2 < x < +00 BRIIYKJa

siws. 664. 1) (35 ~4); 2) (0; 0); 3) (13 0): 4) (55 0): 5) (-1 ~1).

665. 1) max (~1; 2), min (3; -82 )5 2) max (13 1), min (3; -3); ) oxerpe-
MyMmoB He umeer; 4) max (8/5; 108/3125), min (2; 0); 5) max (1; 1/2),
min (~1; ~1/2). 666. 1) Knaapar co croponoii /S ; 2) 3% "J ; 3) kBazpar co
CTOPOHOIE @; 4) KBAJIPAT CO CTOPOHOI d/ﬁ 3 5) kBaapar, S = 2r%; 6) pas-
3r2 J?)

HOCTOPOHHMII TPEYTONbHUK, S = iN2p= 2r(3 +2./2); 8) pasno-
CTOPOHHMI TPEyToAbHUK, S = 3r? ~/§ 3 9) paBHOGEAPEHHBII ¢ THNOTEHY30i
2h; 10) npsimoyroasubiii, S = ab/2; 11) pasnobeapenusiii, i =gctg g:
12) r/2; 13) pasnobeapennuiii co croponoit (2p ~ a)/2; 14) pasrocro-

ponmit co croponoit R./3; 15) r./2, L2 . 667.1) B8 2) R J3; 3) J"”‘

16 R, = LR 1) R 8 kys, v = BRI,

9)R*.668.1)2x +3+y -13=0,3x-2y=0;2)x -y +1=0,x+y—
~9=0;3)(Bx-y-4=0,3x+y+1=0),(x+3y-8=0,x-3y+7=0);
4)y=2x,x+2y -10=0.

§ 77. dusunveckue NPUAOXKEHUA NpoU3BOAHOMN

669. 1) Touka aBMIKeTCH NPAMOTHEEIHO 110 3aKOHY S = —% 3+ 312+

+ 5t + 3. HaiiiuTe MaKCHMAJIbHYIO CKOPOCTb ABHMIKEHHA 3TOM
Touku (S B M, ¢ BC).
2) BakoH ABHIKEHHs TeJia, OPOLIEHHOrO BePTHKAILHO BBEPX, 3a-

nau ypasHeHuem S = Vit — —gt‘ Haiianre HanboabIIyIo BLICOTY

noabema (S B M, t Bc).
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YACTb 1. AJITEBPA
N HAYANIA AHATU3A

Tnaea 1. /InHeiHble U KBaApaTHble
yYpaBHEHUA U HepaBeHCTBa.
INeMeHTbI BBIYUCAUTENbHON MaTeMATUKN

§ 1. /leiicTBUA HAA ACUCTBUTENbHBIMU
W KOMNAEKCHbIMU Yucnamm

1. O6parure 0GBIKHOBEHHBIE APOGH B IECATHUHBIE TEPHOANYCCKIE:

3 95 35 13 1
D5 2) 333+ 3 78 DR 5) 13-

2. OGpaTuTe YHCTHIE NEPHOAMUECKHE JECATHUHBIE APOOH B OOBIKHO-

BeHHbIC:

1)0,(72);  2)0,(42);  3)0,(918); 4)0,(513);  5) 0,(7263).

3. O6paruTe cMeImaHHbIe TEPHOMIECKHE ICCATHIHEIE APOGH B OGBIK-
HOBEHHBbIE:
1)0,3(6);  2)0,0(27); 3)0,11(6); 4)0,2(35);
4, BrinosHHUTe CIOKEHHe KOMIJIEKCHBIX UHCeJ:
1)2,=-8+5i,2,=4-Ti;
) 1 1

2)21=’§ tibz=3 +gi<

3)2,=-0,6 + 0,2
4)2,= 3,6 +0,2i, 2
5)2, =8~ 0,7i, 2, = -3 + 0,7i;
6) 2z, =~1+3i,2,=4+5i.

5) 0,0(01).

5".1) Bumonnute rpaduueckn cioxkenue umcen 2z, =-1+3i u
2,=4+5i.
2

1 OreTsl K 3a/1a9aM, TOMEYEHHBIM 3HAKOM ~, HE IPUBOAATCH.

6. HaiianTe pasHoCTb 2, — 2, KOMIUIEKCHBIX UHCe:
1)z, =4-2i,2,=3+8i;

2)z,=g +§i.22=% —%i:
3)z, = i-ts
1)z, = , = 0,5+ 0,9i;
5)z, = gii
6)z, =

7. HaiiguTe nponsseeHne KOMIUIEKCHBIX UnCes:
; g 1, . B
1)2,=2-38i,z,=-4+i; Z)zl:é—zl.z2—3+41,

3)z, = JBi,z,=4.5i; 4)z,=5-3i,2,= 25;

2. 1. . 1.4
5)z,=-1+6i,2,=6-i; 6)z|=§f§1,2275+ i;
7)z,= 0,2 - 0,3, 2, = 0,5 + 0,4i.

8. Brmmonuure AeicTBMA:
1 1 g 83-20 ,(1+ 20240,
Vi 27— Mise’ VT 5o
2 + 3i . (3+2n(2*il_7a+bi.
5)(4 + )2 - 2 2+ 81 + i) Ya—ni
i 1-8i 1+4i, a+bi_a-bi
8)[5A2i' gy G T 0 =% “avbi
9. Bruucanre:
1) 6+ i20 + 30 + {36 + P4 2)i+i2+B+it+i%
1.1
3)i-i2eideit; D5+ E
11 1
Dmtmtme
10. Boiuncaure: -3
. -1+ J2iY
- a3 ()
i i)12
QA +i)y 5y -

11. Pasnoskute HA KOMIJIEKCHBIE MHOMKHTEH, IPUMERUB GopMyTy
a?+ b? = (a + bi) (a - bi):

2 p2 )

1) a? + 4b% 2)"T +54 3)1+ J3; 4)3.
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3) BakoH ABHIKeHHSA Tesa, GPOIIEHHOr0 BePTHKAILHO BBepX, 3a-
nan ypasienuem S = 19,61 — 4,9¢2. Haiiante HauGoabiiyio BICO-
Ty noabema reJsa.

OTBETbI
669. 1) 14 m/c; 2) v3/2g ; 3) 19,6 m.

Tnaga 13. InemeHTbl
MHTErpanbHOro UCYNCAEHUA

§ 78. FeomeTpuyeckne NpunoKeHns
HEeonpeAeNeHHOro uHTerpana

670. CocraBbre ypaBHeHHe KPHBOIi, eciu:
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1) yriosoii koadpuiMeHT KacaTeabHOIN B Kax 10l ee Touke (X, y)
paBeH 2x;
2) yrnosoii koadUIMEHT KacaTeNbHON K KPHBOii B 060l ee

TOUKE paBeH 5 H

3) kacaresbHas B J11000i TOUKe KPUBOil HMeeT yrioBoit kKoahdu-

IMEHT, PaBHbIN OPAMHATE TOYKM KACAHMUSA, ¥ KPUBAA NPOXOAAT

uepes Touky A(0; 1);

4) yraioBoii koabHIHEHT KacaTe bHOI B 110001 ee TOUKe paBeH:

a) —3x;6) x +2;

5) yrnoBoit koa(h@PUIMEHT KacaTeJbHON B KaX/I0H ee TOYKe pa-
n e

nen.n)—;,ﬁ);.n) v

6) yrioBoit koadduumenT KacaTebHOM B 11060i TOUKe KPUBO

paBex % M KpUBas IPOXOJIAT Yepea HAUAJIO KOOPJHHAT;

7) yraioBoii koa(dUIMEHT K KPHBOil B KaX0ii ee TOuKe paBeH

3x2 — 2x u KpUBas NPOXOAUT uepes Touky M(1; 4);

8) yruoBoii koaHUIMEHT B KaXK/10ii ee TOUKe pPaBeH yTPOeHHOMY

KBAJpaTy abCIMCChI TOYKHM KACAHHMS M KPHBAS NPOXOAHT Yeped

Touky A(-1; 3).

+2x+CiBa)y =<, 5.6)x% -

OTBETbI

670. 1)y =22+ C:2)y = Cxi By = e )y = 25 +C, 4.6y =5 +

3x2

=C.5.B) Xty =Ci6)y— fxt+C;

Ny=x*-x>+4;8)y=x+4.

§ 79. du3nyeckue npunoxeHns
HeonpeAeneHHoro uHTerpana

671. 1) CxopocTs NpsMOIMHEIHOTO ABMIKEHUSA TOUKH U3MEHAETCH 110

sakony v = t? — 8¢ + 2. HaiiinTe 3aK0H ABHIKEHUS TOUKH.

2) CKOpPOCTD NPAMOJINHEHHOrO ABHIKEHUS TOUKH H3MEHAETCA 110
3akoHy v = 3t? + 4. Haiiaure 3akon ankerns S, eciu 3a Bpems
t = 2 ¢ Touxa npomaa 20 M.
3) Haiinre 3akon ABMIKEeHNs CBOGOLHO NAAAIOLIEro Tesa IpH 11o-
CTOAHHOM YCKOPEHHH g, eCJiH B HAYAJbHBIH MOMEHT ABHIKEHUA
TEJI0 HAXO/INJIOCh B MOKOE.
4) Tesno 6pOIMEHO BEPTUKAJIBLHO BBEPX € HAYAJIBHON CKOPOCTBLIO
v, HaiianTe 3aK0H BHIKEHHA ITOTO TeJ1a (CONPOTHBICHHEM BO3-
dv
JyXa MO HO npesebpeus). [Ipyu pemesny npuHATL a= & TIpu
t = 0 cKOpOCTH ABMIKEHUA PABHA U, M/c. CKOPOCTH paBHO3AME]-
JICHHOT'O ABMIKEHHUA 10J JNeiiCTBHeM CHJIBI THIKECTH BbIpakaercs
opmynoii v = —gt + v,.
5) Touka ABMIKETCH NPAMOJIMHEHHO ¢ yckopenneM a = 6¢ — 12.
B momenT Bpemenu ¢ = 0 (Hauas0 OTCUETA) HAYANIBHAA CKOPOCTH
vy = 9 M/c; paccrosinne or Hauana orcuera S, = 10 m. Haiigure:
a) CKOPOCTb U 3aKOH JIBMYKEHUSA TOUKH; 6) BeIMUMHBI YCKOPEHU A,
CKOPOCTH M NIyTH B MOMEHT ¢ = 2 ; B) MOMEHT, KOI/Ia CKOPOCTh
OKAaXeTCA HAMMEeHbIIei.
6) CxopocTh NPAMOJIMHEHHOrO ABHIMKEHHsA TOYKM 3ajaHa (op-
Mys0if 0 = 2cos t. HaiiinTe 3aKOH JABHIKEHHS, €CJIH B MOMEHT
t = /6 Touka HAXOAMIACH HA PAacCTOAHMN S = 4 M OT HAYaJa OT-
cyera.
7) Touka ABH3KETCA MPAMOIMHEIHO ¢ yeckopenneM a = 12t% + 6.
Haiinre 3akoH ABMYKEHNA TOUKH, €CJIH B MOMEHT ¢ = 1 ¢ ee cko-
poctb v =8 M/c, anyTh S = 6 M.
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8) Touka ABMIKETCS NPAMOIMHEIHO ¢ ycKopenneM a = —6¢ + 18.
B momenT Bpemenn t = 0 (Hauaso orcueTa) HaYaIbHAA CKOPOCTh
vy = 24 M/c, paccTosiHue OT Hauana otcuera S, = 15 m. Haitaure:
2) CKOPOCTD 1 3AKOH IBHYKEHHSA TOUKH; ) BeJTMUNHBI yCKOPEHUH,
CKOPOCTH M MYTH B MOMEHT ¢ = 2 ¢; B) MOMEHT, KOI/la CKOPOCTh
sABAAeTCA HanboIbIIeit.

OTBETbI

671.1) S = ;13 - 42 + 2t + C;2) S=13+ 4t + 4;3) S = ;gl’:4)s=

— gt~ 3at% Boa) v = B2~ 120+ 9,5 = 5~ 612 + 9t + 10; 5.6) npu
t=2cia=0,0=-8wm/c,S=12M;5.8)npu £ =2 c cKOPoCTH ABAAETC
HauMenbuIeii; 6) S = 2sint + 3; 1) t* + 3+t + 3; 8. a) v =312 + 18t +
+24, 8 = —13 + 012 + 24t + 15, 8.6)a, _, = 6 m/c?, v, _, = 48 m/c,
Sy =91M;8.8) Vo = V,_y = 51 m/c.

max

§ 80. OnpeneneHHblit UHTErpan

672. Brrumcaure nnrerpan:

1 4 wa
1){(3«/} + ﬁ)dx: 2) { cos 7dx;
ME  dx T dx
3) [ ———— 4)ifj ——=—=§
'.[ Jo 164" .Iz Bcos’ 3
"* cos x dx ** sin x dx
5)1 Bsinx+1’ 6)1 1+coss’
w2 a
7) [ 3sin’x cos x dx; 8) | dz -.
° 53t %
673. Beruncanre niomaan GUryp, OrpaHMUEHHBIX JAHHBIMH JIH-
HUAMHA:
1)y2-9x=0, y=23x;
2)y=4-x2,
3yt=x+2,
Yy= %r’. y=2x;

5)y=x2-4x+5, x-y+5=0;
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6)y=x2-8x+16,

T y?=2x,
8)y=-x2+6x-5,
9) xy = a?,

10) 3y? - 16x + 32 =0,
11)4x2 -9y + 18 = 0,

12) 5x% - 60x + 4y + 160 = 0,
13) x2 =9y,

x+y-6=0;

x=2y;

y=0;

x=a, x=2a, y=0;
4x-3y-8=0;

2x2-9y + 36 =0;
x2-12x+2y+32=0;
x-3y+6=0.

674. Haiianre o6bembl Tesr, 06pasoBaHHEIX BPAIIEHHEM BOKPYT OCH
Ox nyiomanm, OrpaHHYeHHON AaHHBIMH JINHHAMM:

1)y2-4x=0, x-4=0,

2)yt-x+1=0, x-2=0,

3)y*-4x=0, x-2=0, =0;
4) y =sin x, x=0, y=0;
5)y=-x2+2x, y=0;

6)y=x+2, x=0,

T y*-6x=0, x=1, y=0;
8)y=-x%+3x, y=0.

MPUNOXEHUA ONPEAENEHHOTO MHTEPA/IA K BbIYUCAEHUIO PABOTDI,
AABNEHUA W APYTUX BENUYUH

675.1) VpaBHe:He CKOPOCTH MNPAMOJIMHEHHOTO ABMMKEHHS TOYKH
v=3t2-2t-1(tBc, vBMm/c). Haiiaure nyTh, npoitgeHusii Tou-
KOii 3a 5 ¢ OT HAYAJIA IBMIKEHHSA.

2) VYpaBHeHME CKOPOCTH NPSAMOJNHEHHOr0 ABHIKEHHS TOUKH
v = 6t% - 10t. Haiigure nyTh, npoitieHHBII TOUKOII 3a TPETHIO ce-
KyHIY.

3) Beruncsinte paboTy, COBEPIIEHHYIO TIPH CKATHH TIPYIKUHBL HA
0,04 m, ecau ans cxarus ee Ha 0,01 m HysxHa cuna F = 20 H.
4) Beiumcaure paboTy, COBEPIIEHHYIO IPH CHKATHH IIPYIKUHBI HA
0,1 M, ecim ans cxxartns ee Ha 0,05 M Guuta sarpavena pabora
A =25 JIx.

5) Beruucaure pabory, 3aTpaueHHYI0 Ha BhIKAYMBAHHE BOABI U3
pesepByapa, nmeiomiero GopmMy Konyca (¢ BepIinHoOi BHH3Y) ¢ pa-
auycom ocHoBaHusA R = 2 M u BbicoToit H = 3 M, HATIONIHEHHOTO

Jl0BepXy BOJO#t (Bec Boabl B obbeme 1 M* cocrasaser npubauan-
Teabro 9807 H).
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6) BeruucanTe pabory, 3aTpaueHHYIO HA BHIKAYMBAHME BOABLI M3
pesepByapa, uMeloiero (hopMy IUJIMHAPA ¢ paguycoM R =2 M n
BBICOTOI H = 1 M, HAIIOJIHEHHOTO JOBEPXY BOJOI.

7) BeiumcuTe CHIY AaBJIEHHS BOIBI HA BEPTHKAIBHYIO ILIOMA/-
Ky, uMeomyio GopMy NpAMOYroibHMKA ¢ OCHOBaHMeM 4 M M
BBICOTOI 2 M. BepxHee ocHOBaHMe HAXOAMTCA HA MOBEPXHOCTH
BOJABL.

8) Boiumcsmre CHIly AaBJI€HHA BOJbI HA BEPTHKAIBHYIO IJIOIA/L-
KY, UMe0yio GOpMY TPEYTroALHUKA ¢ OCHOBAHNEM D M U C BBICO-
Toit 3 M. BepmmnHa TpeyroJbHHKA HAXOAMTCA HA MOBEPXHOCTH
BOJIbI, & OCHOBaHHE HﬂpBJIJlEJIbHO eif.

OTBETbI
672.1) 22; 2) 2; 3) n/8; 4) 23 /3; 5) (1/2) In 3; 6) n/4; 7) 1; 8) /3 1/36.

82,

673.1) 3:2)102:3) %% 4)8:5)200:6)43:7) 5:8)102: 9) a?In 2;

10) 2; 11)8;12) 8; 13) 13? 674. 1) 32r; 2) g 3 8) 24m; 4) n2/4; 5) 161/15;

6) 2r; 7) 9r; 8) 8,1n. 675.1) 95 m; 2) 13 m; 3) 1,6 [lk; 4) 100 [Dxc;
5) 29 421 nt [Ix; 6) 19 614 nt [x; 7) 78 456 H; 8) 147 105 H.

YACTD 4. YIPAXKHEHWA 1 3ALAUN

ANANOBTOPEHUA
3A KYPC ,IJ,EBHTWIETHEVI WKONbI

Tnaea 14. Apucdmetnyeckue
u anrebpaunyeckue aencTeus

§ 81. ApudmeTuyeckue aencTens

676. Boimosnure ynpaskHeHusi Ha COBMeCTHbIE AeHCTBHA ¢ OBBIK-
HOBEHHBLIMM M ICCATHYHBIMM AM“MH:

1

8

(15 -6 %) (8752 -13)+

15

e RHEN|

(0,6 +0,425 - 0,005) : 0,01 |

4)15:

6)

o

(& +H+2) 10 - 135(2% -

196
225

5 4
305 + a§

15 45 9

1.1
3
245

(7 '0'25)’-28’
(63 - 383) 53
(21 -1,25) : 5

(17513 2 _115- '3)

(5

~0,0325 ) 400

4
|2

1.75)

7

X,
18 ° 27’

155 :27+2,7: 185+ (0,4:23) - (42-15);

'7] +0,695: 1,39;
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22-2.22
8) 8 3 “14

(aé + 4.375): 193

(2,1-1,965) : (1,2-0,045) 1:0,25

9 =5.60325 : 0,013 ~1.6-0.625°

2 23 5 1,28
10) (4655 : 12 + 4135 : 2603 +800: 1257 ) X

0,8-7,2-4,5-1,3

X 65-2.7-102

nPONOPUMM
W NPONOPUHOHANBHOE AENEHWE

677. Pemunre nponopumio:

1 21

Dix:}=305:1%; 2)2,5:0,125 = 1,5x: 0,75;

Blriza-1525:7% 93 :1lx-025:25.

678. BrmonuunTe ynpajkHenue Ha 1pONOPIHOHAILHOE JeeHe:

1) pasaenure 798 nponopuuonaabso yncaam 2/3, 3/4 u 4/5;
2) paspennre 765 nponopunonansto uncaam 1/5, 1/4 n 0,3;
3) pasaennte 434 nponopunonansHo uncaam 1/2,1/3 n 0,2;
4) pasgennre 705 nponopunonanso yncaam 1/5, 2/3 n 0,7.

NPOUEHTHBIE BbIYHCAEHUA

679. BaunmuTe NpOLEHTH B BHAE A€CATHUHBIX APObeit:
1)12,5%; 2)0,5%; 3)1,8%;

1165 %; 5) 3%; 6)10%.

680.3anummuTe B npoIeHTAX UHCIHO:
n2; 23l 3)0,6;
4) 10; 5)2,4; 6) 1.
136

681. Haiizure:

1) 3,5% or 154; 2)16,8% or 42,5; 3) 32% or 12,5;

1) 5% or 360; 5) 7% or 48.

682. HaiianTe umncio 1o ero npouesTy:
142 9% pamm 589; 2) 103 % panm 8,6

3)9,5% pasubt 17,1; 4) 28,5% pasnbi 171;

5) 7,5% pasubl 3,3.

683. Haiinre nponenTHoe OTHOIIEHNE ABYX UMCET:

10,7501 3 2)55 ord,4;
3)1,28 01 3,2; 4)5,5018,8;
5)3,2 01 1,28.

OTBETHI

17,
21°
677. 1) 1; 2) 10; 3) 14,4; 4) 5. 678. 1) 240, 270, 288; 2) 204, 255, 306;
3) 210, 140, 84; 4) 90, 300, 315. 679. 1) 0,125; 2) 0,005; 3) 0,018;
4)0,1625; 5)0,0075; 6)0,1. 680.1)200%; 2)320% 3) 60%;
4) 1000%; 5) 240%; 6) 100% . 681. 1) 5,39; 2) 7,14; 3) 4; 4) 1,2; 5) 3,36.
682. 1) 12 400; 2) 80; 3) 180; 4) 600; 5) 44. 683. 1) 120 2)125%;
3)40%; 4) 62,5%; 5) 250% .

676. 1) 3; 2) 4%: 3) 5; 4) 53 5) 14; 6) 2,5; 7) 2500; 8) 2 9) 65 10) 66.

§ 82. Anrebpauyeckue aencTeus

684. PassioxkuTe Ha MHOMKHTEN U COKPATHTE APOOh:
1) a3+ 2a% - 2a - 4; 2) 2b3 - 2ab? - a%b + a%;
3) (2a - 3b)? - 4b%; 4) 9(5a - 4b)? - 64a?;
5) x2 — x4 — 3x + 3x3; 6) x5+ x3-x2-1;

1-2a+a? i xt
Kt pr
Xt -y
a?+ 2ab + b2 ad+1
2 2at - 2b% 10) 6a*+12a +6°
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ANTEBPAMYECKME APOBM
685. BuimonnnTe ykasanmubie AeficTeus:

1 #=1
D rvs A 6x78’

3a 2a |\ 1-6a+9a?
(R tan) i

)(x2—x+1 +x]+l ‘,sil)‘(x_ix;l‘);

o

)( _xl—ay),x»yﬁi_
xf>3x+9 x+21) " xdy 421y’

o (L + LY. pxop

%= Y3 - x8 S TEEam

<3

x+y x2-y?

)=(“~a"—f1)=

8)la+1-

9)

(
(ﬂ.’

b2

s

10)"2:1—'”_ a?b ( a_,_b )

a2+ b2 \ab+b%  a*+ab)’

L o J0GY L x +xljyfxff”yz):

OTBETbI
684. 1) (a + 2)(a® - 2); 2) (b — a)(2b? - a®); 3) (2a — 5b)(2a —~ b);
4) (Ta - 12b)(23a — 12b); 5) x(1 - x)(x’ +x-3);

(X +y)x2 +y?) |

6) (x? + INx — I)x2+x+ 1) 7 3
x4 xy+y?

ath a2-a+1 5-6m <
9 2(a - b)(a? + 6?)" 3 10) 6(a+1) " - 685, l)(am—2)(3m+2)'

x+5 2(:42)
2) presrrTe )2————11,3“ 4) 1;5) ylx — 3)»6) e 37 5;8) —a;
ab
R rer eyl
138

Tnaa 15. /inHeiiHbie ypaBHeHus

N CUCTEMbI NMHEWRHbIX YPaBHEHWNIA.
JInHelHble HepaBeHCTBa U CUCTEMbI
NMHERHbIX HepaBeHCTB. ipobHble nokaszarenu

§ 83. IuHeitHble ypaBHeHUs
M CUCTEMbI TMHEAHBIX YPABHEHUA

686. Petunre ypasuenne:

26x-51 _ 2(1-3x) _ _ 20x-(10-3x)
52 B " E 156 3

g3xt2  5x-8 _ 3Bx+1l) x-1_2,
) 18 24 36 6 9’

2x-5 x+2 _b5-2x 6-1x
5) 3 * 7 g 3 - 1 - x5

x-1 _2x+1 8

R e T S

3)

12 _1-3x 1+3x
1-9x2 1+8x 3x-1'

4x +1 2r+1

=l =2
idx+a ETE

z2+2 _  2? 6

z-2 2 4 2Ttz

9)

2 13 S5x

1
2 ¥727 8% dx+8

687. Pemnre cucremy nuHeiiHbIX ypaBHeHUiE ¢ 1BYMA IePeMEHHBIMH:

1) [5x-2y=7,
3x + 4y = 25;
2) (3x-1
5
3y-5
6

+3y =19,

ne

+2x=
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3) (7 ; x 2x_4—z -3y-5, § 84. /lureiHble HEPABEHCTBA U CUCTEMBI
NMHENHbIX HePABEHCTB C 0AHOW NEPEMEHHON

EGL"+¥-ZO—5X;
688. Pemnre nepasencrao:
4) 2x—l+3y—2=2
5 4 ! 6x -7 2 1
sei1 wiz DB oo 2EL
B 1 4 gy i-Br _2r-1 hx-z
5) 5x+3y _ 9y+1l 3 4 s
2= =y, gixil T _x o
4y-8x __ 2w-5 8 2" 3 7
yr2- T s T T-6x Bx+1
1) 3 "3 +10x < -12;
6) 3:—5y+3=2x+y
z , 5 5,37'_;25_3‘4_’5,\,‘49,
=t | JEW
8~=% 2t
T 2x-y) .8 8r 3y-10 689. Pewnre ciucremy HepasencTs:
3 5 1B 5 ¢ 1) 2)(x-3
8x+4  y _5x y-1T, 2
[ 86 1z ¢ 2-x
8) 2r-y+8 _ x-2+B t
3 4 ' 3) 4) (7-x  3+4x
Bx-dy+3  4x-2y-9 5 1 0 7 “—5 L
] 3 : 3x -
9 “2:'»[2- B g.r+5(4»x)<8—2.r;
4:—3y+2x;ag_y:
523 P ot 12- 3 (a7- %) -3
LEL U e T 3 x
54x 9-x
10) 2ty 2-" <1- 1.
3 5 =
2x-y 3x _3 690. P i
3 - T = 2 " L Pennre HepaBeHCTBO!
o S 2L >0 231 <o
OTBETh!
3x+1 3-bx
686.1) 13; 2) 15 8) 11; 4) 10; 5) 15 6) 13 7) ~1; 8) 5; 9) & 10) 2. L r=s Bl Doz=p <7
687. 1) (3; 4): 2) (T 5): 3) (35 2): 4) (3: 2); 5) (4: 5): 6) (12: 6): T) (5; 4): 2% -1
8) (7 5): 9) (3: 2); 10) (2 -5). R rrr Rl
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OTBETbI

688. 1) ~© < x <~T7/2;2) 17/13 < x < +00; 3) -9,75 < x < +00;

4) —00 < x < -3,5; 5) 56 < x < 420, 689.1) 1 < x < 12; 2) pewennus Her;
3) -0 < x < 1/5; 4) 9 < x < +°0; 5) ner pewenusn. 690. 1) -0 < x < g.
B<x <4007 2)5/2 < x < 11; 3) ~© < x < -3/2, -1/8 < x < +09;
4)5/2<x<12;5) -5 <x<-4/3.

§ 85. [leticTeus
c ApOﬁHblMM nokasarenamu
¥ KOPHAMM

Bunoanure aeficri [691, 692].

691.1) 272/3. 90532 4 ((g)‘ )° —(-22+ (—3%] "
2) (%)m +810 000025 (73)‘ * 40,630
o (1))

4)(-0,5) - 625025 (2%)4 ’

3
6.(0,25)7) : ([}!) -1024 )
+19+(-3)%

5) (0,0625)0:25 + (~2)2 — (7 + 2-1)0 + (25-04 - 52 54/5)2;

1
+5-10°.

972 - (2/3)? ( o1
(1/8) "% - (3/4)* 6
-2 g1/2-g15
3 at-g1s "
a'i-g2?
2) (@3 - x13) Ve (a - x);
3) m+n m-n _m¥3 - ¥

+
m23 - MUK 4 n2/8 203 4 mUBpUS 4 p2/8  qi/3 - p2i3’

4 (x -y x2-y?
X2y (V24 gl 2)(x 4 x)i2yl2 4 y,

142

5) -==_
a04 - g 08 06 4 g04
a-x ad/2 - x3/2
G)a\rz-,rz‘ a-x
a2 pi e a-5/6 ¢-2/3
P ,,—ub—m' bo/e
AEACTBUA C KOPHAMM

693. Buinoanure neiicTsus (NpM BLITOTHeHMN AeHCTBUI saMenuTe
KODHM APOGHBIMH NTOKA3ATENAMH):

1 -/a"-/; ﬂ’
T .ﬁz'
Jab-Yla _at+4,

(@+2)-Ya'tr at-4’

g) 82+ b2 .‘a"‘ﬂ'zh_a B 1
(a2-aby?®  ada-bJb (a®+b2) "

) 3 (a2 - j,,s_—s)(a’wz PR (1

(aby12 '

)"z

ﬁ] W - 5);

2)

5)a'?. (Ja - Jx)2-

m(‘%—m)-(ﬁtﬁ

OTBETHI
691, 1) 21 2) 375: 3) -6; 4) 10: 5) 43: 6) ~1,1. 692.1) 2 - a¥/%;

a2 gl

2) 2a'/3x1/3; 3) m1/3 — pl/3; 4) 2(xV2 ~ yV/2); 5) a®® + 1; 6) —;
al/2 + x1/2

T)abe. 693. 1)2- 4/x:2) 722 3)0;4)1;5) 1:6) 1.
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TnaBa 16. KBaagpaTHble ypaBHeHUs
1 KBa/IpaTHble HEpPaBEHCTBA.
Mporpeccun

§ 86. KeaapaTHble ypaBHeHus
W CUCTeMbl YPABHEHWIA BTOPOW CTeneHun
C ABYMA NEpeMeHHbIMM

694. Pemnre ypasnenne:

x+5) | 2xr _ x+l.
2(x2-9) B3-x 2x+6°
2 3 6 -

2’2:4'2:”'4,14’ L

) 3 _1_ 3
2(1-x) 2 ,2_q

4’x+36_x+6 #-x+16 _ o
B-1 x-1 *rx+1 .
3x2-38  x+4 T i

) i1 -z xl O

py2r36 X6 _xP-xi16
x3-1 *-1 x2+x+1 '

6 2 3
7’4,2_1'21»1+2x+1_2’0'
4x =2 x+2

8),2 PO 2 B Gl
x+2 _x+3

Nt =-73 b
5x2+9 4x2-9

10) R =3.

695. Coxparute 1pobn:

1) 2 9x 110 gy Bx?-8x-3
2t x-15° 6x2+13x-5"
6x% + bx —4 4+ 3a-a*

3 v ierv a0’ 4)842+4a+1'

144

696. Perure cucremy ypaBHeHuit:

1) [x2+2xy—4y?-5x+4=0,
x-y=2;

OTBETbHI

694. 1) -3,2; 2) 1; 3) -4; 4) ~7/9, 2; 5) -2,2, 6; 6) neiicTBuTeNLHBIX KOP-
ueit e umeer; 7) 3/4; 8) 0; 3/2; 9) 1; 65 10) neﬁc'rnwrenmux KopHeil He

696. 1) (4; 2), (3; 1);

1), (-1; -3), (3; 1), (1; 3); 3) (8; 2), (2; 8); 4) (1; 3), (195 -3);
8) (~3; -4),
10) (-2; -3), (2; 3); 11)(2; -3),

2x

x+3
105'4)3 ~1

umeer. 695.1) 225 2) 14 3)

)i 6) (-3; ~2), (-2; -3), (2; 3), (3: 2); ) (3; -2), (-2
(~4; -3), (3; 1), (4: 3); 9) (3; 2), (2:
(25 3), (-3; -2), (3: 2); 12) (55 1), (-5; ~1).

§ 87. KaapatHble HepaBeHCTBa

Pemnre nepasencrso [697, 698].

697.1)x2-x-122>0;
3)x%+6x+9<0;
5)x2+2x+1>0;
7)-x2+6x-5<0;
9)-x2+6x-5>0;

2)-x2+x+2>0;
4)x2-6x +8<0;
6)x% —4x +3 >0;
8)2x2—4x+ 7> 0;
10) -x2+4x-5>0.
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x+1 x-1 x-1

698.1) —; >3; 2) —5 <3; 3) 3 >3
-2 T3 T3
x-1 _x+8 x-2 _ x+4 x

Vivs <F 1’ S ivi~ ¥z’ 0 -1 >0

699. Pemnre HepaBeHCTBO METOAOM MPOMEIKYTKOB:

1)(x+3)(x+1)-(x-2)>0;
x+l

2)x+l x-

3)(x+3)- (x+2) (x-1)>0

4)(x +3)(x = 2)*(x —4) < 0

5)(x +3)(x—1)*(x-2)+(x—4)>0;

=05

x-1_x+3
6 :v3 > 31
OTBETbI
697.1) —© < x < i < x < 400; 2) -1 < x < 2; 3) pemenus Her;

4)2< x < 4;5) -0 <
T-0<x<1,5<x<+00;8) -0 < x<+00;9)1<
ner. 698.1) —© < x < 1,3 < x <
3)B3-x<44)-3<x
6) -0 < x<0,1<x<+00,699.1)-3 < x

2)

Lyl

< x<+400;6)—00<x<1,3<x<+00;
x < 5; 10) pemenust
+00; 2) —00 < x < 3, 5 < x < +00;
-1,1<x<+0;5) -0 <x<-4,-1<x<2
-1,2<x<+o0;

302X +0953) B <x< -2, 1<x<$00j4)-0<x<-3,

2<x<4;5)-0<x<-8,1<x<2,4<x<+00;6)-0<x<-8,-1<x<l.

§ 88. Nporpeccuu

APUOMETUHECKAA NPOTPECCHA

700.0603naunm uepes a, (i = 1,2

146

vy M) uieHsl apudmeTnuecKkoi
nporpeccuu, yepes d — PasHOCTh NPOrPeccHy, yepes S, — cyM-
My 1 TIepBBIX WieHOB nporpeccun. Haiigure:

1)d, n,ecma, = 10, a, = 40, S, = 275;

2)a,,ag,ecrnd=4,n=9, Sy=162;

3)a,, d, S, ecninay +a,, = 44, a, + a;, = 41;
4)a,,d,ecmna, +a;-a;=10,a, +ag="T;

5)a,, d, ecxm 5a, + 10a; =0, S, = 14;

6)a,,d, n,ecina, =55, a, + a; = 32,5, S,; = 412,5;

T)a,,d,ecina, +a,=7,a,+a,=10;
8)a,,d,ecnna; +a,+a;=15a,a,* aJ‘SO

9)a,,d,ecina, +a, =16, a,-a;
10)a,, d,ecina; +a; = 4,8, + a;, =
11)d, S, ecma, = 3, a, = 63, n = 16;
12)a,, Sy ecma, =7,d=4,n=13.

TEOMETPHYECKAA NPOTPECCHA

701.

702.

Obosnaunm uepea b, (i = 12, ..., n) WIeHpI reOMeTPUUECKOil Npo-
rpeccuu, uepes ¢ — 3HAMEHATENb POTrPeccuH, uepes S, — CyM-
My n nepebix uienos nporpeccun. Haitanre:

1) q. n, ecm by = 2, bg = 64;

2) S, ecan by + by = 10, by + by = 20;
3) by, b,,ectng=2,n=7,8=635
4)b,,S,, ecninb, =128,q=2,n= 7
5) by, q, ecin by + by — by, = 10, by + by
6) by, q, n, ecan by — by =48, bg + by =48, S,
T) by, q, n, ecnm bg — by =216, b, - b, =8, S, =
8) Sy, ecan by + by = 15, by + b, = 30;
9)S,,ectnb, =8,¢g=1/2,n=5

- by = 20;
1023;

1) [lepsbie uiens apudMeTHUECKOIl I reoMeTpHIecKoil mporpec-
cuit pasipl 3. Bropoii unen apudmernyeckoii mporpeceuu 6071b-
e BTOPOro 4JeHa reoMeTpHYecKoil Ha 6; TPeTbn HJIeHsl mpo-
rpeccuii pasubl. Haitnte aTi mporpeccuu, ecan Bee 4ieHbl obe-
MX POrPeccHii MoN0MKNTeIbHBI.

2) Cymma nepBbIX TpeX 4JIeHOB apud)mMeTHueckoil mporpeccuu
pasna 30. Eciiu oT nepBoro ujena OTHATH 5, OT BTOPOro 4, a Tpe-
THIl YieH OCTAaBUTH 6e3 N3MeHeHUs, TO N0JyUYeHHbIe YHCIa CocTa-
BAT reoMeTpHuecKyio nporpeccuio. Haiiure ot nporpecenn.
3) Tpu NONOKUTENLHBIX YHCHA, JAIONIHEe B CyMMe 21, cocranis-
10T apudmerHueckyio nporpeccuio. Eciu K HUM COOTBETCTBEHHO
npubasuth 2, 3 1 9, TO NOJYyUEHHBIE YMCTIA COCTABAT reOMETPH-
yeckyio nporpeccuio. Haitgure ati uncia.

4) Cymma Tpex 4mceJi, COCTABJIAIOMMX BO3PACTAIONIYIO reoMeT-
pHuecKyio nporpeccuio, pasHa 65. Ecau ot MeHbIIEro u3 HUX OT-
HATH 1, a o1 Goabuero 19, To nosyyeHHbIE YHCAA COCTABAT apud-
MeTuyeckyio nporpeccuio. Haiiure atn uucna.
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OTBETh!

2,ay=34; 3)a, = 4,d = 3, Sy = 175;
4)a,=36,d=-13;5)a,~8,d=-3;6)a, = 10,d = 2,5, n = 19; ) a, = 2,
d=3; 5,d=-3;8)a, =2,d=83a,=8,d=-39a,=2d=3
a,=14,d = -3; 10)a, = 10,d = -2; 11) d = 4, S = 528; 12) a,, = 55,
Sy =403.701. 1) g = 2, n = 6; 2) S, = 255; ) b, = 5, b, = 320; 4) b, = 2,
S, =254;5)b, = 1,g=26)b,=1,q=2,n=10; )b, = 1, ¢ =3, n=4;
8) S,=1533; 9) S,= 15,5. 702.1) 3, 15, 27,...; 8, 9, 27,...3
2)8,10,12,...:3,6,12,...:3)3, 7, 11; 4) 5, 15, 45.

YACTb 5. CMPABOYHBIE
MATEPUATIBI

Tnasa 17. Apu¢meTuka u anrebpa

§ 89. HavanbHbie cBeAeHUA NO apudmeTnKe

Nlenenne  0CTaTKOM. BaBHCHMOCTE MEMLY JAEJAMMBIM @, fexutenem b,
YACTHBIM ¢ M OCTATKOM I

i .
5:‘7' OCTATOK I,
0<r<b.

JleimMoe PaBHO JAeTUTENI0, YMHOKEHHOMY Ha HACTHOE ILJI0C OCTATOK.

a=bq+r,

NPU3HAKK AEAUMOCTH YUCEN

Npu3nak aenumocTn yncen a2 w Ha 5. Ha 2 u na 5 gensres uncna, y Ko-
TOPBLIX NOCHEAHAA quJPB BbIpaxkaeT 4mciio, Aendlleecad Ha PR
Ha 5.

Npu3nak penumocTv uucen Ha 3 u va 9. Ha 3 u na 9 gensares uncna, y Ko-
TOPBIX CyMMa IM(P COOTBETCTBEHHO AEJNTCA Ha 3 nin Ha 9.

Npuanak aenumocTy yucen Ha 4 n wa 25. Ha 4 u na 25 gessires uncnia, Ko-
TOPBIE OKAHYMBAIOTCSA ABYMSA HYJIAMH WK JIBe TOC/eHNe (LI KO-
TOPBIX BHIPAKAIOT YHCIIO, JIEJNAIECsH COOTBETCTBEHHO Ha 4 Win Ha 25.

Npw3Kak aenumMocTv yucen Ha 8 n Ha 125. Ha 8 u na 125 nensites uucna,
KOTOpBIE OKAHYMBAIOTCSH TPEMs HYJAMH MJIH Y KOTOPBIX TPH 10CJE]-
Hue WHQPBI BHIPAKAIOT YHCIO, ACAANEECH COOTBETCTBEHHO Ha 8 HiiH
na 125.

Npu3nak aenumocTu yucen Ha 7, 11 w wa 13. Ha 7, 11 u na 13 gensres
uMesa, Y KOTOPBIX PA3HOCTh MY YHCJIOM, BBIPDAJKEHHBIM TPEMSA 110~
caeAHMMH IMdpPaMit, ¥ YHCJIOM, BRIPA’KEHHBIM OCTATBHBIMU HH(ppa-
M (K Hao6opor), AenurTes cooTseTcTBeHHo Ha 7, 11 wau na 13.

Npuskak agenumMocTy uucen Ha 6. Ha 6 genses uncna, KoTopsle 1eaiTcs
Ha 2 u Ha 3.
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. 1
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L 3) (14431 - i43) ) (1 +i/2)1 - i/2).

§ 2. [leCTBUA HAA NPUBAKEHHBIMU YUCaMK.
ABCONOTHAA W OTHOCUTENIbHARA MOrPEWHOCTH

12. Tpanuna abeomoTHON NOMPEIIHOCTH NPHEAMIKEHHOTO 3HAUEHIS
486 umcna x pasna 0,5. YKaKuTe rpanuIibl, B KOTOPLIX 3aKJIOYe-
HO YHCJIO X,

13.

Haiiaure rpaguiy abeol0THON NOrPeIHOCTH H3MepeHHit, 1oy~
4qeHHBIX B BHE Hepasencrsa 27 < x < 28,

14. Tlnomans kpyra passa 37,5 + 0,2 (cm?). Haiiaure rpasuist ua-
MepeHHs ILIOMAA Kpyra.

15. Haiigure rpanuily abcomOTHON MOrPEmiHOCTH TPUOIIIKEHHOrO

anavenns 0,2367 uucaa x, Bee GuQPbl KOTOPOTO BEPHBI B CTPOroM
cMBICTe.

16. 3a npubaukennoe snauenne uncaa 38,7 pasiro uneno 39. fApaa-
orea aun nudpst uucna 39 BepupivMn?

17. Tlpn peuienuy 3ajauy CyMMa VIJIOB TPeYrOJIBHMKA OKadanack
pasuoii 179°30". Haitaure OTHOCHTENLHYIO MOrPEIIHOCTE MONY-
4eHHOTO NPHOINKEHHOrO 3HAUCHHSA .

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

BhiuHcaAnTe OTHOCHTEILHYIO MOTPEeNIHOCTE WHea T = 3,14, cun-
ran = 3,1416.

Haimre abcoTOTHYIO [OTPeNIHOCTb OKPYTJIeHUA J10 eMHMNIL YHC-
na: 1) 0,8; 2) 7,65 3) 19,35 4) 563,58.

HaitguTe OTHOCHTEILHYIO TIOrPeNHOCTD Yneaa 2,6, ecau obe ero
umpbl BEPHBIE.

OxpyrauTe ¢ HaUMeHbIlefl NOTPELIHOCTHIO 10 THICAYHBIX, COTHIX
4 gecarpix wneno: 1) 0,2373; 2) 3,35779; 3) 14,00281; 4) 5,326.

BriumcanTe cymmy @ = J3 + J5 + JT ¢ ueThippms sHANAUMK
upamu. Haitgure abCoMOTHYIO TOrpenIHOCTS Ad ¥ OTHOCHTE b
HYIO OTPeHOCTD €y

3newrpuqecmm nenb COCTOUT W3 Tpex HOC.YIE)J.OMTEJIBHD coeamn-
HeHHBIX TPOBOJHHKOR C CONPOTHBJIEHHMAMI r, = 4,8+ 0,05 (Om),
r,=6,25 % 0,005 (Om), ry = 7,725 + 0,0005 (Om).

Briugcaute obiiee CONpoTHBACHHE nenu R no gopmyse R=r+
+ ry + ry. Haitaure abGcomoTHYI0 AR 1t OTHOCHTEJIBHYIO £5 HOTPETH-
HOCTH.

BhiuncanTe PasHocTh @ = J13 — A5 ¢ ueTwppMs 3HAUALUUIMI
uuppamMu. Haitaure aGCOMOTHYIO Aa M OTHOCHTENBHYIO E, T10-
rPeNIHOCTH.

Haiigure NponaBejienne Hucen 0,456 + 0,0005 n 3,35 + 0,005 n
OTHOCHTEIBHYIO TIOTPEITHOCT IPOM3BEACHII.

JlnameTp OKPYIRHOCTH pasen 12,5 + 0,05 (cm). Buuucanre A0H-
HY OKPYKHOCTH H majiaure rpaHuny abCOIOTHOI OTPEITHOCTH,
nonaras T = 3,14

Haiiure OTHOCHTENBHYIO NOrpemHoCTh YACTHOTO ABYX npuban-
JKeHHBIX 3HAYEHU uncen a = 19,8 + 0,05 1 b = 48,4 + 0,03.

a+
Briumcaure X =

L0 eenma=8,15,b= 7,65, ¢ =629

Haiinre OTHOCHTEABHYIO TOrpelHocTL NPH BRIMHCTIEHHE 00b-
ema Kyba, ecii npubansKenHoe sHavenue AnMHL peGpa KyGa pas-
Ho 3,8 +0,05.

BriumcauTe OTHOCHTEILHYIO TIOTPEeIHOCTE 3/26,4.

C KaKO# TOYHOCTRIO CHEAYeT H3MepUTh CTOPOHY KBajApaTa, 4TOBB
OTHOCHTEIBHAA TOTPENIHOCTh HEe TnpeBbInana 0,3%7? Tipnbau-
JKEeHHOE 3HAYEHNE CTOPOHbI KBA/PATA PABHO 6 (m).
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Yucna npoctebie u cocTahbie. Yncsa, AeasAupuecs TOALKO Ha eAMHUILY W
camMu Ha ceGsi, Ha3BIBAIOTCA NPOCMbIMU. HCIIa, KOTOPBIE Ae/ATCS ele
¥ Ha JIpyrue umciia, Ha3blBAIOTCSH COCMABHLIMU.

Yucno 1 He OTHOCHTCA HHM K IPOCTBIM, HH K COCTABHBIM YMCJIaM,
OHO 3aHMMaeT 0coboe MoJIoKeHue.

06wmit HanGoNblWMA AenuTeNb U OGlee HauMeHblee KpaTHoe. 06IUM HaU~-
Gonbwum denumenem HeCKOIBKNX YHCES HA3LIBACTCA HANBOIBIIEE YHC-
JI0, HA KOTOpOe AeJIATCA BCe JaHHbIe YHCaa 6ea ocraTka.

06WwumM HAUMEHbWUM KPAMHBIM HECKOJLKMX YMCe] HA3BIBAETCH HAM-
MEeHblIee YHUCI0, KOTOpoe JIeIUTCA Ha Ka)kJ0e M3 AaHHLIX uucen 6e3
ocraTka.

OcHoBHOe CBOWCTBO APO6M. Bennuuna Apo6u He M3MEHMTCS, eCIH UNC-
JIUTEJIb M 3HAMEHATE b €€ YMHOXKHTD WM PA3/IeJIuTh HA OJIHO U TO XKe
YHCJIO, HE PABHOE HYJIIO.

§ 90. Nepuoaunyeckne aecaTuyHbie 4pobu

Ecan o0bikHOBeHHAs HeCOKpaTHMas ApoOb obpalaercs B Gecko-
HEUHYI0 IeCATHUHYIO P00k, TO noceAnss OyeT 06A3aTeNLHO epro-
AMYeCKOii.

Ecin y anamenaresis Apo6u OTCYTCTBYIOT MHOMKUTeqH 2 U 5, TO
ApO6L GYET YUCTO NEPHOAMUECKOl, €CIIN JKe 3HAMEHATeN b COACPIKNT
MHOMXKHTeAH 2 uiau 5, Apobb Gyzer cMemanHoil NepuoAnIecKoii.

Yrobbl 0GPaTHTL UYMCTYIO INEPHOLMYECKYI0 APOOh B OGBIKHO-
BEHHYI0, IOCTATOYHO 3aIIHCATH YHCJIUTEIeM ee NepHojl, a 3HaMeHaTe-

JIeM — YMCJI0, BHIPAXKEHHOe CTONbKHMMU JICBATKAMH, CKOJIBKO LMD B
nepuoze.
Hanpumep:
5 63 7
3.(05)~39—9. 0, (063) = 555 = 177 -

YTobbl 0OPATHTH CMEIIAHHYIO ePHOAMYECKYI0 APOoOb B OOBIKHO-
BEHHYIO, HYXKHO M3 4MCJa, CTOAIIEro 0 BTOPOro nepuoja, BhiUecTh
UYHMCJI0, CTOsAIee 10 NepPBOro NMepHojia, i MoJyYeHHYIO Pa3HOCTh B3ATH
UHCJIHTENIEM, 4 3HAMEHATEeJIeM HANMCATh YHCJI0, BHIPAXKEHHOE CTOJb-
KHMH IeBATKAMH, CKOJBKO LNGP B IepHOJE, H CO CTOJIbKMMHU HYJIAMU
Ha KOHIE, CKOJILKO IU(P MeKAy 3ansATOi 1 NepHoaoM.

Hanpuwmep,
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§ 91. MpoueHTsl

Npouenmom umcia HA3BLIBACTCS COTAS YACTH ITOTO YHC/IA.

HaxoxaeHue NpoLeHTOB 3aAaHHOr0 YncAa: pY umcsa a pasel a*p/100.

Yro6bl HANTH HECKOJIBKO MPOLEHTOB JAHHOTO YMCJIa 4, AOCTATOUHO
JaHHOe YMCJO0 pasfeanTh Ha 100 ¥ yMHOXKHUTH pesyJbTaT Ha YHCIO
[IPOLEHTOB p.

HaxoxaeHue yucna no AaHHOM BenuUHe ero npouentos. Ecau p% nexo-
TOPOrO YMCIA COCTABNALT YMCJIO @, TO BCE YMCI0 paBHO @+ 100/p.

Yrobbl HANTH YHCJIO 110 IAHHOI BeJMYNHE ero MpOLEeHTOB p, Hajl0
YMHOKUTH JAHHOE YHCJI0 0 HA YMCIO IPOLEHTOB P U PE3YIbTAT YMEHb-
wuth B 100 pas.

HaxoaeHnue npoueHTHOro oTHOWeHMs ABYX uucen. TlponenTrHoe oTHONIE-
HHe unesa a K uucay b Beramncasiercs no gopmyae (a/b)+100.

YTo6bl BEIYMCINTEL NPOLEHTHOE OTHOLIEHWE ‘YMcIa a K 4ueay b,
HYKHO HAlTH OTHOWIeHNe a K b 1 yMHOMkHTSH ero Ha 100.

§ 92. Nponopuun

Nponopyueil Ha3LIBACTCH PABEHCTBO IBYX OTHOIIEHHIH

>
aln

OcHoBHoe cBOACTBO nponopumuu. [Iponasesenne KpaitHUX WIEHOB 1PO-
NIOPIMH PABHO POUIBECHHIO €e CPEAHNX WICHOB:

ad = be.

NPOU3BOAHBIE NPONOPUNN

TO
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T. €. eCIM HeCKOJBbKO OTHOLIEHHI PaBHBI IPYT APYTY, TO CYMMa BCeX
TPEeABIAYIUX HX YIEHOB TaK OTHOCHTCH K CYMMe BCEX II0CTeAYIOUNX,
KaK KaX/Iblil MPeAbIIYIHil K CBOeMY NOCIeAyioemy.

NponopunoHanbHas 3aBUCUMOCTb BENWYHHbI. IPAMAA TIPOTIOPIMOHATLHAS
3aBUCHMOCTH My lIePeMeHHBIMH X 1 Y BhIpaxaercs hopmynoit

y=kx,
¥ 06pamHAA NPOTIOPIHOHANBHAS 3ABUCHMOCTD MEK/Y HUMH BhIparka-
ercs (popmynoi
-t
V=3
e k — koaHuuHeHT NPONOPIHOHATLHOCTH,

NponopuuonansHoe aenenmne. IToOLI PA3ICTUTE YHCIO HA HACTH, TIPAMO
NPONOPUHOHA/IbHbIE HECKOJLKHM JAHHBIM 9YHCJAM, HYKHO pase-
JIUTH 3TO YHCJIO HA CYMMY 9THX YHCeJl M YACTHOE YMHOKHThL HA KaX-
J10€e U3 HUX,

¢ NPUMEP. Pasaennts uncao 120 B orHomennn 1: 2 : 3.

PEWEHUE. Haxoaum cymmy dacreii 1 + 2 + 3 = 6. Ha oany uyacts
npuxoaures 120 : 6 = 20. Toraa uckomble umcaa GyAyT paBHBI:
20-1 =20; 20-2 = 40; 20+ 3 = 60. IIposepka: 20 + 40 + 60 = 120.

§ 93. DopMynbl COKPALEHHOTO YMHOXKEHUA
npoualeneuue CYMMbI ABYX YMCEN HA WX PA3HOCTDb. Hpouanenenue CYMMBI
JIBYX YHCeJI Ha MX Pa3HOCTh PABHO PA3HOCTH KBAJIPATOB 3THX YHCeN:

(a + b)a—b)=a®-b%

KBaapar cymmbl u pasHocTu AByx uucen. Ksaxpar cymmml (pasnocty)
ABYX YMCeJ DaBeH KBaJIpaTy MepBoro uuca, mioc (MUHYC) yBOeHHOe
NpOU3BEJeHNe MepBOro YMCja Ha BTOpPOE, IUIIOC KBaJAPaT BTOPOrO
umncna:

(atb)y?=

+ 2ab + b2,

Ky6 cymMbl u pasnocT aByx yucen. Kyb cymmbl (pasnocTi) AByX unces
pasen KyOy nepBoro umcia mioc (MHHYC) YTPOEHHOE NPOM3BeleHHe
KBAJIPATA NEPBOTO YMCJIA HA BTOPOE ILIIOC YTPOEHHOE NIPOM3BeIeHNe
TePBOro YncJla Ha KBaJIpaT BTOPOro mioc (MuHye) Ky6 BToporo uncaa:

(a £ b)® = a?+ 3a2b + 3ab? + b3,
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CyMMa ¥ pa3HocTb Ky6oB asyx uucen. Cymma (pasHocTs) Ky6OB ABYX UM~
ceJl paBHA IPON3BEJCHNIO CYMMbI (PA3HOCTH) OCHOBAHMI DTHX YHCes
Ha HeMOJIHbBI KBaJPaT MX PASHOCTH (CyMMBbI):

a®+b® = (a+ b)(a?+ab+ b?).

Pa3noxeHue MHOrOUNEHOB Ha MHOXMUTeNN. K ocHOBHEIM criocobam paasio-
JKEHHA HA MHOMKHTEIH OTHOCATCSA:

1) BbIHECEHHE 3a CKOOKH 00I1ero MHOKHUTEIs;

2) criocod rpynnMpoBKn;

3) 1o opMyJiaM COKPAIIEHHOTO YMHOKEHUA .

§ 94. leiCTBUA CO CTENEHAMU N KOPHAMU

CTenenb npou3seaeHns:

(asb-c atebrece ...

CreneHb YacTHOro (podu):

G -5 oo

YMHOXEHWe cTeneHel C OAMHAKOBLIMM NOKA3ATENAMM:
arebrecne. =(abece.)"

flenenne cTeneHen C OAMHAKOBBIMM NOKA3aTENAMM:

- 0o

YMHOXEHMUe CTeneHen C OAMHAKOBLIMU OCHOBAHUAMMK:
am-.a"=am"*", a>0.

Aenenne cTeneHeil C OAUHAKOBLIMU OCHOBAHUAMK:

Bo3BeaeHue CTenenu B CTeneHb:
(@my'=am, a>0.

Kopenb 13 npoussepenns:

2/abe

=nfa-nb-fe, a>0, b>0, ¢>0.
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Kopewb u3 yactHoro (apobu):

YMHOXEHUE KOPHe# C 0AUHAKOBBIMM NOKA3ATENAMMU:
”a-"./E-’L/Z‘:"Jabc, a>0, b>0, ¢=>0.
Aenenve KopHeil C 0AMHAKOBLIMU NOKA3aTENAMM:
4-4
b 5 a>0, b>0.
Bo3Beaenue KOpHA B cTeneb:

(a)’ =

W3Bneyenne kopHs 3 cTenenn:

a? - (4fa)’, a>o.

H3Bneuenne KOPHS U3 KOPHA:

fnfa =ifa, a>o0.

5, HyNeBas, OTPULATENbHAA W APOBHan cTenenu. Besikoe umncio, ne
paBHoe 0, B Hy/IeBOJf cTernenyu pasHo 1:

F, a>0.

a®=1;
al'=a;
a#0, n=>0;
aln=1fg, a>0;
am/n = "a™, az0;
amm= L a>0.

i S

§ 95. KomnnekcHble yucna
B anrebpanyeckomn popme

Komnnexcubimu yucnamu naspisaioTes uucaa Buja a + bi,raeaun b —
JAeficTBUTeNIbHBIE YHC/A, | — MHUMAs eAWHANA, OnpejAenseMas pa-
BEHCTBOM i2 = ~1.
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Crenenn MHUMOIT eHHUILBI:

B==l; B=—i, =1, e
k2o k43— ez,

[LES Ty

JlBa KOMIUIEKCHBIX YMCa @, + b,i 1 a, + byl HA3LIBAIOTCA PABHBIMU,
ecanma, =a,ub; =b,.

Cymma (pa3HOCMb) IBYX KOMIUIEKCHBIX uncen 2, = a, + bjiuz, = a, +
+ b,i maxoauTes 1o opmyie

2, t2,=(a, T ay) + (b, £ by)i.

Mpous3
HaxoauTes no popmyne

leHue BYX KOMIUIEKCHBIX umucen 2 = a; + byjin z, = a, + byl

2102, = (@8, ~ biby) + (aby + azhy) i
YacmHoe BYX KOMILIEKCHEIX HHCeJ HAXOANTCA 1O opmye

a, +byi (@, +bii)a, ~byi)  ayay+byby | agb, +aby

ay + byi (ay + byi)(ay — byi) aZ + b2 a?+ b2

ﬂeﬁc'raun HaJl KOMIUJIEKCHBIMHM YHCJIAMHU MOXXHO NPOU3BOAMTL 110
npasuiaM AedcTBHIE Haj anre6pauyecKUMH ABYUJIeHAMH, IPUHAMAR
BO BHMMaHMe, 4TO0 i? =~ 1.

Jlio6oe feficTBUTeILHOE YHCJIO @ COEPIKUTCS B MHOMKECTBE KOMII-
JIEKCHBIX UHcen:

=a+0+; 0=0+0-i; 1=1+0-i;

i=0+1-i.

IIpu a = 0 KoMIIeKCHOe Y0 06palaeTcs B YHCTO MHUMOE YHC-
710 bi.

Yucna a + bi u a — bi HA3LIBAIOTCH KOMNAEKCHO CONPAXEHHBIMU W
0603HAYAIOTCH

Komnuexkcuple uncaa a + bi m —a — bi HaswIBAIOTCA NPOMUBONO-
TIOKHBIMU.

Modynem KOMIJIEKCHOrO 4Mcsia 2 = a + bi HA3BIBAETCH YMCIO
Ja2 + b2,

1) Bnecs u pasnee yepes Z 0603HAUEHO MHOMKECTBO [EJBIX YHCE.

|z| =|a +bi
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§ 96. /IuHeHble ypaBHEHUA
W CUCTEMbI INHEIHBIX ypaBHEHUI

Toxaectso u ypasHewwe. B mMaTeMaTHKe MMEIOT MECTO [BA BH/A pa-
BEHCTB: TOXK/J€CTBa U yPpABHEHH A .

PaBeHCTBO, CHpaBejinBoe NP JOOLIX AONYCTUMBIX HYUCIOBBIX
3HAUEHMAX BXOAAUINX B Hero OykB, HasbiBaercs mowdecmsom. Ha-
npumep, (@ + b)* = a® + 2ab + b*> — 5T0 PABEHCTBO CIPABEIMBO IPH
JMOOBIX YHCIIOBBIX 3HAUCHHAX a 1 b.

PBBEHCTBO, CHpaBeAJIMBOE IPH ONpPeIeJIEHHBIX A0NYCTHMBIX YHC-
JIOBBIX 3HAYEHNAX BXOJAIMX B HEro OVKB, HASLIBACTCH YPABHEHUEM.
Hanpuwmep, 2x — 8 = 2 — 3TO PABEHCTBO CIPABENJINBO TOJBKO NPH
x=5.

Koprem wiin pewenuem ypasHeHHs HA3BIBACTCA 3HAUEHME IIePeMEHHONR
(HEH3BECTHOTO), NP NOJACTAHOBKE KOTOPOrO B YPaBHEHHE 110J1y4aeTcs
BEepHOe YHCI0BOE PABEHCTBO.
VpaBHeHNs HASBIBAIOTCH PABHOCUNBHBIMU, €CITH BCE KOPHH OJHOrO
VPABHEHUS ABJIAIOTCA KOPHAMH JIPYroro u Haobopor.
Pewrenue ypasHeHuit OCHOBAHO Ha /IBYX TeopeMax.
W TEOPEMAI
Ecan k 06enm yacTam ypaBHeHHs TPUOABHTE OJJHO H TO JKe YHCIIO0,
TO NONYYNTCA YPABHEHNE, PABHOCKHILHOE IAHHOMY.
M TEOPEMA II
Ecau obe yacTu ypaBHeHUs YMHOMKHTb MJIH PasjeIuTh Ha OJHO U
TO e UMCJI0, He PABHOE HYJIIO, TO MOJYYHTCA YPABHEHHE, PABHO-
CHJIBHOE aHHOMY.

JluHeiiHbiM ypaBHEHHMEM C OAHOIl IIePeMeHHOM X HA3LIBAETCS ypaBHe-
nue Buja ax + b =0, rae a n b — jeiicTBUTENBHbIE YMCTIA.

PEWEHWE IMHEAHOTO YPABHEHUA C OAHOW NEPEMEHHOW (HEW3BECTHbIM)

YpasHenme

_bx-2
3

NlyTe pewennn 3x -0y

1. IlpuBoanM ypaBHeHHE K 1EI0-

vREaY 3(8x—1) - 2(5x ~ 2) = 6 (2 - 2x)

2. PackpbiBaeM CKOOKH 9x-3-10x+4=12-12x

3. Yzensl, copeprkaliue nepe-
MEHHYIO (HeM3BEeCTHOE), nepe-
HOCHM B JIEBYIO YACTh, CBOGO/-
HBIE WIEHbl — B IPABYIO YACTH

9x-10x+12x=12+3-4

Oxonuanue
YpasHenmne
NyTs pewenus Bx-1 5x-2 _
e Tl Tt et
4. BeimonnsieM npusejenue mo-
. 1x=11
JMOGHBIX YJIEHOB
5. Jlenum obe wacTn ypaBHeHUs _1 1
Ha KOa(PUIMEHT npH nepe- 1
MEeHHOI Kopenb ypaBnenns: x = 1
6. Jlns npoBepky NOACTABASEM 8:1-1 _§-1-2 _ 2-2.1;
B HCXOIHOE YPABHEHHE KO- 2 3 ?
peus x = 1. Umeem Toxaectso | 0 =0

CucTemMa ABYX NMHEWHbIX YPABHEHWA C ABYMA nepemennbiMu. Jloboe sin-
HeifHoe ypaBHeHHe JIeTKO NPUBECTH K HOPMAJILHOMY BUAY ax + by = c.

Cucrema ABYX JIMHEHHBIX YPABHEHMIi ¢ ABYMsl IIEPEMEHHBIMH 11y-
TeM HCKJIIOYeHHA OJHOMN U3 [ePeMEHHbIX IIPUBOAUT CHCTEMY K OJHOMY
JIMHEHHOMY YPABHEHHIO € O/IHOI NepeMeHHOil.

PEWEHWE CUCTEMbI ABYX IMHEAHbIX YPABHEHWW C IBYMA NEPEMEHHBIMU
CNOCOBOM YPABHUBAHUA KOIOOULMEHTOB

NyTs pewenmn Cucrema { Tx-fy=-1,
4x - by

17

1. Jlns ypaBHuBanus IMepBoe ypaBHeHHE YMHOMKAEM HA
KOMDDHIMEHTOB YMHOMKAEM 5, Bropoe — Ha (-3). Toraa ypas-
Kask/l0e ypaBHeHne Ha TaKol | uuBaoTes KOdDOAIMEATs NPy y:
MHOXKHTEIb, 4T00b Koadu-

IHEHTHI IPH OJHOI M3 Tepe- {7X =8y 1l =8
MeHHBIX GBLIN PABHBL 4x-5y=-171|- (-3)
{ 35x— 15y
~12x + 15y

2. CxnajbiBaeM (MIM BEIYATA- CouB ypaBHEHHA, HCKIIOUAEM Y

M) nounenno o6a ypaBHeHHs 35x — 15y 5,
AN UCKIIOUEHHUSA OIHOM U3 +—12;r + 15y = 51
nepemMeHHbIX ——————
23x = 46
3. Peinaem nonyuennoe ypasue- | Haxoamm kopess x:
HHe ¢ OJ{HOi nepemMeHHoi 46
x=33=2
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Oxonvanue

Tx-3y=-1,
Nyts pewerns Cucrema { dx-5y=-17
4. ToacTasasem HalkeHHOE TloacTaBus X = 2 B nIepBOe ypasHe-
3Hauenue NepeMeHHoi B O/HO | HiUe, HAXOAMM y:
13 ypaBHeHUIl 1 HAXOAUM 7-2-3y=-1;
3HaveHue BTOPOii nepeMeH- 3y=14+1=15
HOM y=5
5. ToacTanoBKOf HANAEHHBIX
KOpHeil B HCXOJHYIO CHCTEMY Orser: (2; 5)
npoBepsAeM IpaBuALHOCTE OT- s
BeTa
PEWEHME CUCTEMbI CNOCOBEOM NOACTAHOBKM
3x-y=5,
NyTb pewenna Cucrema { 5% +2y =28
1. Pemaem ofHO 13 ABYX ypasHe- | Pemaem nepsoe ypaBHeHHe OTHO-
Huil OTHOCHTEIBHO OHOM U3 CHTeILHO Y:
nepeMeHHBIX, PACCMATPHBAT y=38x-5.
BTOpYIO TIepeMeRHYI0 KAK 13- | DTO BhIpaxcenue Gy emM HAILIBATE
BECTHOE nodemanosKoi
2. Moxcrasasem HaiilenHOe 3HA-
yeHue NepeMeH ol 13 nepsoro
ypaBHEHHs BO BTOpOE ¥ TeM 5x +2(3x - 5)=23
CAMBIM HCKJIIOUAeM U3 Hero
3Ty NepeMeHHyI0
3. PemaeM nojyuenHoe ypaBHe- 5x + 6x — 10 = 23;
HHUe ¢ O/HOI TIepeMeHHO 5x + 6x = 23 + 105
33
1x=33 x=77 =3
4. TloacrasaseM HaiileHHOE 3HA- y=3-3-5-4
uyeHMe NePeMeHHOi B NojcTa- Orser: (3; 4)
HOBKY &
5. [MoacTaHOBKOI HalileHHBIX
KOpHeil B HCXO/HYIO cHCTeMY { 3:3-4=5,
npoBepAeM NPaBHILHOCTD Pe- 5.3+2:4=23
meHus
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§ 97. Kpatkue cseaenns o6 onpeaenuTensx.
PeweHne CUCTEMbI IMHENHbIX YPaBHEHWI
no gopmynam Kpamepa

Onpedenumenem 8MOPO20 NOPAOKA, COCTABIEHHBIM W3 UMCEN Gy, by, Gy,
b,, HA3BIBAETCSA YHCJIO, OTIPE/IeIAEMOe PABEHCTBOM

b\
X

a; by

%3,
=a,b, — asb,.

Yucna ay, by, a,, b, HASKIBAIOTCSA INEMENMAMU OTIPE/leTUTeIs, IpHIeM
an1eMenTbl @, 1 b, 0GPa3YIoT 2108HYI0 QUGZOHANB, A BTIEMEHTEI a, 1 b, —
no6oyHylo duazoHanb.

CucreMa IByX JTHHEeHHBIX yPABHeHHI ¢ ABYMsl IlePEMEHHbIMH

ax +by=cy

a,x +byy =c,
NPH YCJIOBHH, YTO ONIPe/ieIUTeN b CHCTeMBbI
a; b

az by oo

HUMeeT eIMHCTBEHHOe pelleHue, KOTOPOe HAXOAMTCS 10 (PopMynaM
Kpamepa:

ey by
- L‘zl’zl: cyby — c3by
A 5 @b, - azb,’
ay by
L
y:ﬂ _ ﬂ _ 4162~ 8y
AT by | @b ab
ay by

Ecau onpeaenutens cucteMbr A = 0, TO cucrema ABaAeTcs aubo
HecosMecmHoii, T. e. He uMeeT pemenus (koraa A, # 0, Ay # 0), nn6o
Heonpedenennoll (xoraa A, = Ay = 0). B nocaeanem cayuae cucrema
CBOAMTCS K OAHOMY YPABHEHHUIO, & IPYToe ABJIAETCHA CJIEJCTBHEM dTOTO
VpaBHEHUS.
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VYenoBue HECOBMECTHOCTH CHCTEMbI MOXKHO 3allUCATE B BH/E

a b, c
et P -
a by

a ycJI0BHE HeONpeeJeHHOCTH — B BHJe

a,itﬂ <

a, by, ¢

Pewenne CHCTEMbI TPex NMHEAHbIX YPABHEHUH C TPEMA NepeMeHHbIMU.
OnpejiesiuTeneM TPETHEro MOPAAKA, COCTABIEHHBIM U3 uucen ay, by,
€y @y, by, €y, ay, by, ¢, HA3BIBaETCS UMCIIO A, ONPEJIEIAEMOE PABEHCT-
BOM

a b ¢

LA b, ¢, a, ¢, a, b,
A=lay, b, ¢, |=a ~b +¢

81358 !by e ay ¢ ! a

ay by oy s €3 3 €3 3

=y (ycy = byey) = by (@n0y — agey) + € - (aghy — azhy).

Ora (opmyIa Ha3BIBAETCS PA3JIOKEHHEM ONPEJeJINTENs TPETHEro Mo-
PAJKA 110 DIEMEeHTAM 1ePBOil CTPOKH.
Cucrema

ax+tby+tez=d,
ayx +byy + ¢y

TIPH YCJIOBHH, YTO ONPE/IeTHTENb CHCTeMbI A # 0, HMeeT eflHHCTBeHHOe
pemenne, KOTopoe HaxoauTeA 1o popmynam Kpamepa:

=2 =t -t
=z, y=F» =%,
rae
dy by oo a d, ¢ a, b, 4,
Ac=ldy, b, cofp A,=la, dy ¢ A.=|a, b, dy|
dy by ¢y ag dy ¢ a; by dy

Ecan A = 0, To cucrema siBnserca aubo Heonpe/eneHHoit, 1160 He-
cosmecTHOIi. B ToM cayuae, Korja cucreMa OAHOPOAHASA, T. €. HMeeT
BUJL

ax+by+ez=0,
ayx +byy +cpz =0,
agx + by +czz =0,

1 A # 0, ona uMeeT euHCTBeRHOE pemenne: x =0,y =0,2 = 0.
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§ 98. PeweHune CUCTEMbI TPEX IMHEAHBIX YPaBHEHUi
C TPEMSA NepeMeHHbIMI MeToAOM Maycca

Peuienue cucTeMbl IMHEHBIX YDABHEHMIT IIyTeM CBEJCHHA ee K Tpe-
YTOJILHOI cHcTeMe ypaBHeHHI HasbiBaeTcs Memodom laycca.

K TpeyroanHoii cucTemMe MOXHO CBECTH JaHHYIO CHCTEMY Pa3HbIMH
crocobamu, nocJaejoBaTeIbHO MCKI0Yas nepemMenHsie. PacemoTpum
OJIMH M3 TAKMX CNIOCOBOB ¢ TIOMOIIBIO IPHMepa:

[8x +2y - 2=-3, 1)
{2x - y+8z=21, @)
x+ y- z=-5. 3)

1. M3 nanuHoii cucTeMbl COCTABMM ypaBHeHHe, He cojepiKaliee Xx.
Jlns aroro ypasrenue (1) ymuoxum na 2, a ypasnenue (2) na (-3) u,
CJIOXKHB OTH YPABHEHUS, TIOJYUHM yPaBHEHNE, He COJepIKalee X:

3x+2y- 2=-8,] -2 :{* 6x+4y- 2z=-6
2x - y+3z=21| +(-3) —6x+3y— 92=-63
Ty-112=-69.

2. CocraBum BTOpOe ypaBHeHue, He cojepxkauiee x. Jlna aroro
ypaBHeHue (3) yMHOMKUM HA (—2) U CI0KUM OJIYYEHHOE YPABHEHNE ¢
ypaBHeHneM (2):

x+ y- z=-5[-(-2) . { —2x - 2y + 2z =10,
—2x-2y+22=10 g

3. U3 cucremsl
Ty -112=-69,
-8y+ 5z= 31
HCKJIOUHM Y:
Ty-11z2=-69|-3 {+ 21y - 33z = -207,
-3y+ 5z= 31|-7 T | -21y+385z= 217
2z= 10
4. TTonyunu TpeyroabHylo CHeTeMy
3x+2y- 2=- 3,
-8y+5z= 31,
2z= 10,

M3 KOTOpO# ciieayer 2 = 5; y = -2; x = 2,
Orser: (2; -2; 5).
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§ 99. KBaapaTtHble ypaBHeHUA
W KBaApaTHble HepaBeHCTBa

HenonHbie KBaapaTHbIE ypaBHEHUsA MOTYT GbiTh TPEX BUAOB:
1)ax*=0 = %,=0;
2)ax?+c=0 = x,,=t.-c/a;
3)axt+bx=0 = x,=0,x,=-b/a.

KBaapathbie ypasHewws. Ksaapartioe ypaBHenue HENpHBEACHHOrO
(obero) Buna
ax?+bx+ec=0

pemaercs 1o (hopmyie

-b +b* - 4ac

X1~ 2a ’

rae b? — 4ac = D — QUCKPUMUHGHM KBAJPATHOIO YPABHEHHSA.

Ilpn D < 0 ypaBHeHMe He MMeeT JEHCTBUTENbHBIX KOPHei; npu
D = 0 umeer gBa paBHbIX KOpHS ¥ npu D > 0 nMeeT ABa pasaMyHbIX
KOpHA.

TIpu b = 2k opmysa npumeT BIJ

—k +Jk* —ac

2=~ g4 -

KsaapaTHoe ypaBHeHue BHAA
x2+px+q=0
HaA3BIBAETCS NPUBEIEHHBIM 1 pemaeTcs 110 hopmyJie

CBOWMCTBA KOPHEW KBAaApaTHOro ypasHewus (teopema Bueta). Ecam x, u
X, — KOPHM KBaJPATHOTO yPaBHEeHHA ax?+bx + ¢=0,T10

b
X ta=-g,

_c
xXyexy= .

Jlas npusesentoro ypasuenus x2 + px + ¢ = 0 umeem

X+ X, =-p,
X,°x,=q.
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Pasnoxenne KBaAPaTHOro TpexuneHa Ha MHoXuTenu. Ecin x, u x, — Kop-
HH KBaJIPATHOTO ypasHeHus ax? + bx + ¢ =0, To

ax?+bx+c=a(x - x,(x — xp).

KBagpatbie HepaBencTBa. KBajpaTbie HEPABEHCTBA JIETKO PEIIAIOTCS
MemodoM NpoMexymKos.

4 NPUMEP 1
Pemnts nepasenctso x2 + x — 6 > 0.

PEWEHWE. HaxoamM KOPHHM KBAJPATHOro Tpexwiena x2 + x — 6 = 0:

xy = =3, x, = 2. OTJ0KHUB KOPHM HA YHCJIOBOM OCH, TIONYUHM IPOME-
HKYTKH: X < -3 u x > 2 (puc. 1). Orser: -© < x <-3,2 < x < +00,
¢ NPUMEP 2

Pemnte nepasenctso x? + x — 12 < 0.

’ [©) @
N = = -
Puc.1 Puc. 2
PEWEHME. Tpexusen x? + x — 12 = 0 umeer KOpH#M X, = —4, x, = 3.

OTI0’KMB KOPHH HA YMCJIOBO OCH, IIOJIYYUM IPOMEKYTKN —4 < X < 3
(puc. 2). Orser: —4 < x < 3.

§100. Nporpeccun

ApudhmeTnyeckas nporpeccus. Apugpmemuyeckoii npozpeccueil HazbiBaeT-
€S YMCJIOBAS MOCJE0BATEILHOCTD, B KOTOPOH KaXK/blil ujleH, HAYH-
Has €O BTOPOTo, PaBeH NpPeAbIAYIEeMY, CIOKEHHOMY C [OCTOSAHHBIM
YHCJIOM, HA3BIBAEMBIM PA3HOCTBHIO IPOIPECCHM:

a,,a,+d,a, +2d,a,+3d, ...
IpunaTsH caeayonme 0603HAYCHN:

“+  — coKpauieHHoe 0003HAYeHHe apH(METHYeCKOl TPOrpeccHu;

n  — YMCJIO YIEHOB IIPOTPeccun;

@, — TepBbIil YIeH IMporpeccuu;

@, — n-ii 4jeH nporpeccum;

d  — pasHoCTh Mporpeccuu;

a,=a;+d(n-1) — dopmyna jis BHYACIEHHUS N-TO YJIeHA MPO-
rpeccun;
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— (hopMyJIa ISt BHIYMCIEHMS CYyMMbI il TIEPBBIX
YJIEHOB IPOrpeccuH;

a,= ———5——— — (opMyJIa 115 BLIUNCIEHNs CpedHezo apupme-
muYecKozo nByX umces.

TeoMeTpuueckan nporpeccus. feomempuyeckoll npozpeccuell HazbIBACTCA
UMCIIOBAS TOC/IE0BATEIBHOCTh, B KOTOPOI KaX/Iblil WieH, HaunHas
€O BTOPOT0, PABEH NPEAbIAYIIEeMY, YMHOMKEHHOMY HA OJHO U TO JKe 110~
CTOAHHOE YHCIIO, HASHIBAEMOE 3HAMEHATEIeM IPOrPecCHi:

by, by, byg% bygP, ...

TlpuuaTh caeayiomme 06o3HAYCHNS:
“F  — cokpanenroe 0603HaYeHHEe reOMeTPHUYECKON Iporpeccnn;

N — YHCJIO YIEHOB POTPEeCCHHt;

b, — nepsblii unen nporpeccun;

b, — n-i unen nporpeccun;

¢  — 3HAMEHATEJb POTPECCHH;

b, =byq" ' — dopmyia JNs BHIYHCACHNS NI- TO YWIEHA IPOTPECCHH;
bug — b, by - b,9"

wim S, = — (DOPMYJIBI ISt BHIYNCACHUSA CYM-

-1 T-¢

MBI 71 IEPBBIX UJICHOB IPOIPECCHH;

b,= /b, | = b, — dopmyna Ans BeruHCIEHUA CpedHe20 2eoMem-
PuY4ecKo2o (1poNoOPIHOHATILHOTO) ABYX YHCEJ.

§ 101. MppaunoHanbHbie ypaBHeHUA
M MppaUMOHanbHble HepaBeHCTBa

VpasHeHue, cojepkalnee MepeMeHHyIo M0 3HAKOM KOPH#A, HasbiBa-
eTCsl UPPAUUOHONLHBIM .

Pemenye MppanuoHAILHOTO YPABHEHUSA OCHOBAHO HA MPeobpaso-
BAHMH €ro K PAlHOHAJIBHOMY VPaABHEHUIO, YTO JIOCTHTAETCA BO3Beje-
HHEeM 00enX ero yacTeil B OJHY M Ty JKe CTeneHb (HHOrJa HeCKOJIbKO
paa).

ﬂpvl BO3BEIEHUN ODEMX uacTeit MPPALMOHANILHOTO YPABHEHMA B
YeTHYIO CTeleHb NnoJiyyaeTcs ypasHeHMe, ABJsAlOLleecs cJeJCTBHeM
MCXOAHOTO. YPABHEHHIO-CIEJACTBHIO YAOBIETBOPAIOT BCE KOPHH HC-
XOJHOTO YpABHEHHs, HO MOrYT NOABHTLCA U NOCMOPOHHUE KOPHH.
Yrobel BLIABMTL MOCTOPOHHWE KOPHM, HAiiJleHHble KOPHHM ypaBHe-
HHA-CJIeCTBUA 1TPOBEPAIOT TOJCTAHOBKOMH B HCXOJHOe ypaBHeHHEe H
MOCTOPOHHME KOPHH OTGPAChIBAIOT.
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Mexoanoe ypaBHeHHe PAaBHOCHJIBHO CMEIIAHHOMN CHCTeMe, COCTOA-
mell U3 ypaBHEHHMsA-CJAEJCTBMA M OrPAHMYEHMH, ONpeJesseMbiX 06-
JIACTHIO AONYCTHMbIX 3HAYEHMIT nepeMeHHoii. B arom cayuae mocro-
POHHHME KOPHM He GYAYT BXOAMTHL B 061aCTh JONYCTHMBIX 3HAYEHHIT
nepemMeHHoli 1 NPOBePATH MX MOJACTAHOBKOM B MCXOJHOe ypaBHeHHe
He Tpebyerca.

Tlpn Bossesenun obeux uacTeil HPPAUMOHANBLHONO YPABHEHNA B He-
HeTHYIO CTeNeHb MOJIYUAeTCs yPaBHeHHe, PABHOCHILHOE HCXOIHOMY .

MppaumoHanbhbie HepaBeHcTBa. Perenne HPpPalHOHATLHOTO HEPABEH-
CTBA C OJJHON NEePEeMEeHHON CBOAMTCH K PeIleHMI0 PaBHOCHJILHON eMy
CHCTEMbI PAILMOHAJIBHBIX HEPABEHCTB MJIM COBOKYITHOCTH CHCTEM pa-
IHOHAJIBHBIX HEPABEHCTB.

OTH CHCTEMBI PEIIAOTCS NP HAJOKEHHN OTPAHMYEHMIT Ha nepe-
MEeHHYIO ¥ BO3Be/IeHHH 06enx uacreil HEpaBeHCTBA B OIHY M TY JKe cTe-
neHb. .

OCHOBHbIE BUAbI HPPALUMOHANILHBIX HEPABEHCTE U CNOCOGLI MX peweHuA

f(x) > 0,

2% [F ) < o {0(x) >0,
1t o f(x) < oP(x);

f(x) > 0,
o(x) > 0,
2/F(x) > olx) e | [f(x) > o)
o(x) <0,
f(x) > 0;
f(x) > 0,
2i(x) > Ho(x) o {9(x) >0,
f(x) > o(x).

§ 102. lorapudmbl. lorapupmMuyeckue HepaBeHCTBa

JNlozapugpmom uncna N (N > 0) no nansomy ocuosanmio a (a > 0, a # 1) na-
3BIBAETCSA NOKABATENb CTNIEHH X, B KOTOPYIO HY’HO BO3BECTH OCHOBA-
HUe @, 9To6bl 10AYUNTh Yncsio N:

log, N =x = a* = N.
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OcHOBHOE N0rapudMUUECKoe TOKAECTBO

410 |
- |

CaoiicTea aorapudmos (a > 0, a # 1)

L. Besikoe nosioxurenbhoe uueao N 1o gi060My OCHOBAHHIO
MMeeT eIMHCTBeHHbII Jorapudm.

II. IIpn 11060M OCHOBAHWM OTPHLATENBHBIE UMCJIA HE MUMEIOT
Jorapugmos.
1. TlIpu n060M OCHOBAHNH JOTAPH(DM eAMHHIILI PABEH HYJIIO.
IV. Jlorapudm caMoro OCHOBAHHsI PABEH eAMHHILE.

V. Ilpu ocHOBaHMH, GOJIbIIEM €AHHMILI, GOJNbLIEMY YHCIY CO-
OTBETCTBYeT M GOJIbIINIT Jorapudm.

VL. Jlorapudmer unces, 60abmux eanauis (npu a > 1), noso-
JKHTEJIbHBI.

VII. Jlorapudmbr umces, MeHbIIMX eAMHNIEI (npu a > 1), oTpu-
naTeabHbl.

VIIL Tipu 0 < @ < 1 GosbuiemMy 4Mcjy COOTBETCTBYET MEHbBIIMiL
norapudM, Ipu 3TOM JOrapudMbl YHCeS, MEHBIIMX eJAHHU-
ILbl, NOJIOKUTENbHBI, & Jorapu@Mbl ynces, GOABIINX eAHHH-
I1bl, OTPHIIATENbHBI.

Anrebpanueckue onepaumn Haa norapupmamu (a>0,a# 1, M> 0, N> 0)
log, (MN) = log, M + log, N,

log, %’ = log, M —log, N,
log, M" = nlog, M,
log,"/M = Llog, M.

Aecatuynsie norapugmel. Jlorapudm no ocaosannio 10 HaseiBaetcs ae-
catnunbiM (log,, M = lg M). Ilo onpezenenuio sorapudma umeem:

lg1=0,
lg10=1,
1g 100 = 2,
1g 1000 = 3,
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@opmyJia nepexoaa OT JorapuQMoB 10 OCHOBAHMIO @ K JOrapud-
MaM 10 OCHOBaHuMIO b:
log, M

log, M = Tog, a °

3aBHCHMOCTB MEKAY OCHOBAHUAMM @ ¥ b BeIpaskaeTcst GopMyioi

_l_ = log, a.
Tog,b 8@

B norapudmMuuecknx npeodbpasoBaHUAX HCIOAb3yeTcs popmyna
1
logu,, = ;log,, M.

Norapudmuyeckne wepasenctsa. Hepasencrsa suaa log,x > ¢ n Buga
log,x < ¢(a >0, a# 1, x > 0) HA3BIBAIOTCA NPOCTEH MY JOrapu-
MHYECKMMH HepaBeHCTBAMH.

0CHOBHBIE CAly4aH Pewenms N0rapuhMUIEcKUX HepaBeHCTs

’{a)l.
x>a,
{0(a< 1,
LI0<x<ac.

: log, x>¢ =

la>1,
0<x<a,
{0<a< 1,

x>ac.

1I. log,x<¢ <

[ {w(r) >0,

w(x) > 0,

{f(X) >1,
@(x) > y(x),
{0 <f(x)<1,
@(x) < y(x).

111 log,) 9(x) > logy,, Wa(x) =

¢ TNPUMEPHI
log,x >3 = x > 2%

log,x >3 = x< (é) 3

log, x <3 e x<2%

log, , x < 3”“:)(%)3'
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§ 103. MlokasaTenbHbie HepaBeHcTBa

9,(x) 9,(x)
Hepasencrsa Buga a* > ¢, a* < ¢, f(x) > flx) ,raea > 0,
a# 1, ¢ > 0, Ha3BIBAIOTCH NPOCMEGWUMY NOKA3AMENbHbIMU HEpaBeHCm~
8amu.

[Ipu pemenuy MOKAIATEALHBIX HEPABEHCTE HCHOMBLIYIOTCH Cle-
AVIONINe PABHOCHILHBIC 1PeodpasoBanus:

ja-1,
. Tx > log, e,
1) a* e = 0<a<1,
[ x<log,c;
[la>1,
1x<log, e,
2 e = |lo<a<1,
lx>log, ¢
M1 -1,
061 o 19,(2) > 9,(2),
3) [ S T [0 fl 1,
19,00 < 9y(x);
fx) < golx)
4 {Z 3 o (= ey
ax) = gwx)
5 {:H L (0 e
flx) < golx),
o {3 A e (e
alt® = goin),
o {0( a<1 e ()< o).

§ 104. InemeHTbI KOMEMHATOPMKM
Pa3Mellenus. PaIMEUEHUAMY M3 Nl HIEMEHTOR 110 /M B KAXAOM HAZLIBA-
OTCA TAKHE COSANHEHHsA, KOTOPhIe OTINYAIOTCS APYr OT Apyra anbo
caMiUM¥ daeMenTaMu (xoTs 61 0HHM), JTHGO NOPAAKOM HX PACTIONO-
IHeHnsA.
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"ie/10 pasMereHnii 13 7 3IEMEHTOB 110 /M 0G03HAYACTCH CHMBO-
oM A; W BRIMCARETCR O opMyTe

Ay =n+(n-1)(n=2)+...+[n~(m-1)].

Nepecranoskn. /lepecmHOBKAMU W3 7 BNEMEHTOB HASBIBAIOTCS TaKHe
COC/IMHERHA M3 BCEX 1 DJIEMEHTOB, KOTOPhIE OTANYAIOTCH APYT OT APY-
ra MOPAAKOM PacroJoyKenus saemMenTos. Yncio nepecranoBok ua n
aeMenTOR 0Bo3HAAeTCH CHMBOIOM P,

TepecTanoBKy NPEACTARAAIT cODOM YacTHHIN cayuail pasmenie-
HMIT U3 N INEMEHTOR 110 N B Kamaom, 1. e,

Py=Al =ne(n-1):(n-2)-...:3-2+1
wim
P,=1:2:3-...+(n-1)n.

Yueno seex NepecTaHOBOK M3 N 3JIEMEHTOB p.ﬂBHO NpoN3BeIeHHio
nocaeoBATENBHBIX Uicen oT 1 0 n sraunTenbHO. ITponssesenme
1+2:3+ .. +(n— 1)+ n obosnauaor cumsonom n! (n-paxropuan), npu-
wem nonaraior 01 =1, 11 = 1.

Tpeasiaymyio Gopmysy Moxuo sanucarh B suge P, = nl. Toraa
(hopmy.Ty pasmMelienuit MOMHO 3aNTHCATD B BIJE

A S

- (B—m)p*

Y (n-myan

i+
[Ipu pemennn 3aaa4 uenoassyercs (opmyaa A,
CoueTanus. CoyemanusmMu 13 n 31€MEHTOB 110 M B KAM/AOM HAIBIBAIOTCA
TAKHE COCAMHEHNS, KOTOPbIE OTIHYAIOTCA APYT OT APYra XoTst bl 0J1-
HUM aeMenToM. Yuco coneranuii u3 n anemMenToB 1o m 0dosnavaer-
ca cumsosiom Cp' 1 BRIYMCAAETCS 110 (hopMye

A
m _ An
G =,
win
m_
i Ca " miin - m)"
wan
m _ ncn-D-+...cln-(m-1)]
cp - TR n RO
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OTBETHI

12. 485,5 < x < 486,5. 13. 0,5. 14. 37,3 < 37,5 < 37,7 (cm?). 15. 0,00005.
16. Ilndppst 3 1 9 Bepuwie B crporom cmsicie. 17.0,3%. 18.0,05%.
19.1)0,2; 2) 0,4; 3) 0,3; 4) 0,42. 20. 2%. 21. 1) 0,237; 0,24; 0,2; 2) 3,358;
3 3) 14,003; 14,00; 14; 4) 5,326; 5,33; 5,3. 22.a = 6,61;
,0015; €, = 0,00023. 23. R = 18,8 (Om); AR = 0,06; £, = 0,3%.
3 1,37; Aa = 0,001; ¢, = 0,1%. 25. 1,53; 0,2%. 26. 39 + 0,2 (cm).
27.0,3%.28.2,51 + 0,004. 29. 4%. 30. 0,06%. 31. Jlo 0,01 (m).

§ 3. /InHeiiHble ypaBHEHUA C OAHOM NePEMEHHOM

32. Pemnre ypasuenue:

2) 5(1; 1) i3 2(x - 1) _

x
HFteg-9 ~1&
x-3, x-4 x x-1
4) Tty = T
7+09. =
5) 4’+29’=7x+1;

6) 5(x + 5) + B(x + 2) - T(x + 6) = x;
7)5(x+5)+3(x+2)-7(x+4§) -z

33. Pemure ypasnenne:

+2 _x-1_3 1
HE=e ~ - x

)i x-8 2} O brarar]

5x-2 19 71 8
FRE =R .

V3x—3 ix-6 2’ V5 =0;
54+ T - 4

x+2 x+3 (x + 2)(x + 3) "

34. Paspenure uncao 75 Ha ABe wacTH TaK, 4TOGHI GOJbIIAA UACTE
TpeBbINIAIa BTPOE PAZHOCTH MEeX/Ay 00eMMH 4acTAMH.

35. Cymma aByx umncexn pasna 64. IIpu zenenun GoibIIero Yncia Ha
MeHbllee noJyyaerca B 4acTHOM 3 u B ocraTke 4. Haiiaure atn
yucaa.

36. Bepxnee 0CHOBAHHE TPATICIIMH COCTABIIACT 5 CM, BBICOTA — 8cm,
nomaas — 68 cm2. BoruncanTe AJMHY HUKHETO OCHOBAHMS.

37. Cymma aByX umces paBHA 2490. Haiigure a1 uncaa, ecam 6,5%
ozHOro M3 HUX cocrasaser 8,5% Apyroro.

38°. Pemumte rpadmueckuM cnocoGoM ypasHeHue:

1)x-2=0; 2)x+2=0; 3)2x-5=0;
4)3-x=2x-3; 5)x=2x+2.
39. PemnTe ypapHeHue AHATUTHUECKNM U rpaduieckim cnocobamu:
1) |x| = 5; 2)|8x-5|=1
x 5|
3)|2x-5|=x-1; 4)\2>Z:x41:

5)|2x-5|=2-x.

OTBETbI

32.1) 18; 2) 23: 3) 9; 4) 13; 5) L ; 6) xopueii ner; 7) Geckoneunoe Muoze-
crno kopreit. 33.1) 10; 2) 25 8) ~3; 4) 9 5) wopueii ner. 34. 45; 30.
35.49: 15. 36. 12 em. 37. 1411; 1079 39.1) —5 wau 5; 2) § waw 2

3) 2 wan 4; 4) 5 ; 5) pemennii ner.

§ 4. IuHeiiHble HEpaBeHCTBa

40. PemnTe HEPaBEHCTBO:

1)x+6>2-3x; 2)3x-6>4x-9;
IS pr0e< B v - DB
5)4x -7 <3 +4x; 6)5x—4 > T+ b5x.
41. PemuTe cMCTEMY HePABEHCTB!
1) (3x+7>7x-9, . 2) [2x>4x+86,
x-83>-3x+1; 4x +3<2x+1;
3){6:(—7»5:—1. 4){5:4&»1“(,
3x+6>8x-4; 1 2 "
§A3x<5xf5.
5 =
L TIPS - 5.5 ST}
2 2
z+1 1
2 s 2x - 233
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Tlpy pemenuy 3ajay HCIONL3YIOTCS GOPMYIBI

¢t =ct™™ (0<m<n,Cl=1,C)=1),
m+ 1 m+1
CF 0, =0ypy-

Fnasa 18. TpuroHomeTpus

§ 105. OCHOBHbI® TPUrOHOMETPUYECKNE TOXKAECTBA

OKpyYKHOCTB C IEHTPOM B HAYAJIe KOOPAMHAT i pajgnycom R = 1 naabl-
BaeTcs eQUHUYHOI OKPYKHOCMBIO. Ba HAUAJIO OTCUETA VT IPUHUMAETCSH
Touka A(1; 0).

Kaskaomy AeiicTBUTEILHOMY YHCIY (¢ HA eANHUYHOI OKPYIKHOCTH
coorsercTByer Touka M, — kouen ayriu AM,,, ans xoropoii ayra AM,,
MMeeT BeJMUMHY . (0 BHIPAYKAETCH B PAAMAHAX — B YACTAX YMCIa TT).
Takas eINHUYHAS OKPYKHOCTH HA3LIBAETCHA UMCJIOBOM eAMHMYHON
OKpy#KHOCTHIO (pre. 3). JIIMHA eAMHMYHON OKPYHKHOCTH PaBHA 2T.
Touka M, nepemMemasnch 10 OKPYKHOCTH, HMeeT NepeMeHHbIe KOOp-
AuHaTH (X5 Y).

A6cuucca x Toukn M, UHCIOBOI eAMHUYHON OKPYHHOCTH HA3BIBA-
eTcs KOCUHYCOM umcia o

x=cosa, |cos af < 1.

Opannata y Touku M, 4MCIOBO eAMHIMHON OKPYHKHOCTH HA3LIBA-
eTCs CUHYCOM Huca O
y=sina, [sinal < 1.

OTHOLIEHUE CHHYCA 4YHMCIa (L K ero
KOCHHYCY HA3BIBACTCS MAHZEHCOM “MC-
Jia o

O6nacTe ONnpejesieHns TaHreHca —
MHOJKECTBO BCexX neﬁl‘TBHTEJIbHHX uu-

n
ceJ, KpoMe uce] Buaa 5 + nk, ke Z.

Puc. 3
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OTHOIMIEHNE KOCHHYCA YHCIa 0L K €10 CHHYCY HASLIBACTCS KOMAH2EHCOM
umcaa o
cos o

sina ctg 0.

ObnacTh Onpejieien s KOTAHTEHCA — MHOXECTBO BCEX JeHCTBUTENb-
HBIX YHCeJI, KpoMe unces suaa nk, k € Z.

OCHOBHbIE TPUTOHOMETPUYECKME TOXAECTBA

sino + cos?a =1, tgarctg a=1,
1+tg2a= 1, ] 1+ctg?o= 1, %
cos“ o sin”a

3HAKM TPUTOHOMETPUYECKUX OYHKUMR (N0 YETBEPTAM)

Jeraeprs T E m W
Oynuna 0<a<t F<a<x r<a< Fcu<om
sina . R - .
cos . - ~ N
tga + . + _
ctga + = + =

BbIPAXKEHWE TPUTOHOMETPUYECKUX OYHKUUI YEPE3 AAHHYIO

Nannan McKoMan dyHKUMA
yHkuma
sina cos o tga ctga
sina sina 141~ sin’a
Sina
cosa
cosa + /1~ costa cosa o
+41- cos?a
tga P L " 1
—— « L
+J1+tg%a +J1+tg?a o tga
ctg o e o g 1 £
+i+ctg?a +1+cto?a ttoa Sk

7
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YHCNOBBIE 3HAYEHUA TPUTOHOMETPUYECKHUX OYHKUWIA HEKOTOPbIX YT/10B

o’ 0° 30° 45° 607 90° | 180° | 270° | 360°
x ® ® I In
opaal 0 H 0.5236 i 0.7854 3 10472 H n o 2n
sina 0 ; 0.5000 g 0,7071 # 0.8660 1 0 -1 0
cos a 1 ? 0,8660 g 0,707 ; 0,5000| 0 -1 0 1
e cy- He cy-
tga 0 B | osm 1 (10000 /3 [17320 |wecr- 0 |wecr- 0
] Byer syer
e cy- Hecy- e cy-
ctga |wecr- | /3 | 17320 1 |10000| B [osm 0 |wecr- 0 |wecr-
Byer i Byer ByeT

§ 106. Popmynbl npuBeAeHUA
TIpumensas (opMysibl NPUBENEHUS, DPEKOMEHIYETCA M0Jb30BATHCH
CJIeYIONIMMHU IPABHIAMH.

1. Eciim o orknagsisaerces or ocn Ox, TO HANMEHOBAHUE TIPUBOJIU-
Moii hyHKIMH, T. €. PyHKIUK aprymenTa (—a), T+ o, 21 + @, He uaMe-
naeres. Ecan ske o orksiaapiaercs or ocu Oy, To HANMEHOBaHMe PU-
BOAMMOIi QyHKIMY, T. e. pyHKIMK apryMenTa /2 + o, 31/ + o, 3ame-
HAETCH Ha CXOJAHOe (CVIHyC Ha KOCHMHYC, TAHIeHC HA KOTAHIeHC W
Haobopor).

1. 3Hak, ¢ KOTOPLIM HY?KHO OpaTh TPUrOHOMETPHYECKYIO (hyHK-
MIO B NPaBOii YACTH, HAXOANTCA TI0 3HAKY JIEBOIl YACTH B NPEATIONO-
skennn, uro 0 < o < /2.

§ 107. 06patHble TPUroHoMeTpuyeckue hyHKUNN.
NpocTeiwme TPUroHOMETPUYECKUE ypaBHEHUA

MyHKIMS Yy = arcsin x ectsb ayra (Yyroj) na NpoMesRkyTKa
-n/2 < arcsin x < m/2,

CHHYC KOTOPO# paBeH X, T. €. siny = x.
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@YHKIMA Y = ArCCOS X eCTh AyTa (VIoJ) U3 MPOMeKYTKa

0 < arccos x <,
KOCHHYC KOTOPOIf DABEH X, T. €. COS Y = X.
@ynkuusa y = arctg x ects ayra (yros) U3 mpoMesKyTKa

-n/2 <arctg x <m/2,
TAHTEHC KOTOPOTO paBeH X, T. e. tg y = x.
@yukuua y = arcetg x ecth ayra (yros) U3 npoMexyTKa
0 < arcetg x <m,
KOTAHTeHC KOTOPOro paBeH X, T. e. ctg y = x.
Banuiiem NpUBeeHHbIe ONPe/ieIenus B BUe Tabauibl.

Oynkunn 0BnacTs onpenenenms 06nacTs w3Menenus
y=arsinx -1<x<1 -n/2 < arsinx < n/2
y=arccos x -1<x<1 0 <arccos x< 1
y=arctgx —oo < x< 400 ~n/2 <arctgx<n/2
y=arcctgx —00 < x< 400 O<arcctgx<n

lipocreiwume TpuroHoMeTpuyeckue ypasrenus. Ilpocreiiimmu Tpurono-
METPHUECKUMN YPABHEHWAMM HABLIBAIOTCA YpABHEHMsA Sinx = m,
cosx=m,tgx=m,ctgx=m.

Peunth npocreiiiee TPUroHOMETPUUIECKOE YPABHEHNE — 3HAUHT
HANTH MHOMKECTBO 3HAYEHUIT APIyMeHTa (Ayr MW YIIOB), IPH KOTO-
PBIX TPHTOHOMETpHYECKas (GYHKUMA NPHHHMAET JaHHOe 3HAYEHME.
B uacthocTH,

. aresin m + 2k,
sinx=m = x=

n - arcsin m + 2nk,
nim

& { arcsin m + 2nk,

—aresin m + n(2k + 1).
Pemenne MOKHO 3anucaTh B BUJie 04HOMH (GopMyJIbt

x = (~1)" arcsin m + ntk.
Amnanoruuno,

cosx =m =
tg x
ctg x

+ arccos m + 2nk;
arctg m + mk;
x = arcctg m + nk.

[
33
4Ly

D 3peck n B panbueiimem k € Z.
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¢ PUMEPHI

sinx=-1 = x=—’§(+2nk:

sinx=0 = x=xk

sinx=1 =  x=n/2+2nk;

sinx=1/2 = x=(-1)n/6+ nk;

cos x=-1 = x=1n+2nkwmx=mn(2k+1);
cos x =0 = x=n/2+mnk;

cosx=1 =  x=2zrk;

tgx=0 =  x=rk;

ctgx=0 = n/2 + nk;

ctgx=-1 = x=3n/4+nk.

§ 108. TpuroHomeTpuyeckne hyHKUMN
anre6panyeckoit CyMMbl ABYX apryMeHTOB.
DopMynbl YABOEHHOIO U NONOBUHHOMO apryMeHToB

®OPMY/IbI CNOXKEHUA
sin (o £ B) = sin « cos P + cos o sin B
cos (0.t B) = cos & cos B F sin a sin B;
_tgottgh
g E@EP = o p
ctgactgp Tl

ctg (P = o o p

TPUTOHOMETPUYECKUE ®YHKLMM YABOEHHOTO APTYMEHTA
sin 20 = 2sin o cos o
cos 20 = cos® o — sin o = 1 - 2sin? o = 2cos %o - 1;

tg2a=ﬁ5u—:
1-tg2a
2
_ctga-1
ctg 20 eigo

TPUrOHOMETPUYECKME ®YHKLUMMU NONOBUHHOTO APTYMEHTA

o 1 -cos o o 1 +cos
=t ; . §
2 008 2

2 2
a 1-cosa o 1 +cosa
tgy =+ [1-co8a, 5=t 3
€2 =T Tema gz =t T coma
tg = sino _ 1l-cosa, tg & = l+cosa _ _sina
€3 “Tvcosa  sina ° 3~ Sma T-cosa’

BbIPAXEHUE TPUTOHOMETPUYECKUX OYHKUUIA
YEPE3 TAHTEHC NONIOBUHHOTO APTYMEHTA

M= 2tg (a/2) y o 1 - tg2 (u/Z):
1+ tg? (a/2) 1+ tg2 (o/2)
2tg (a/2) 1 - tg2(a/2)

tgoa= —2-H2 P B a4

B w2 ki 2tg (2/2)

§ 109. peobpasosanne nponsseaeHns
TPUrOHOMETPUYECKUX DYHKUMIA B anrebpanyeckyio
CyMMy 1 anrebpanyeckoit CyMMbl B npou3BeaeHue

MPEOBPA30BAHWUE NPOM3BEAEHUA
TPUTOHOMETPUYECKMX OYHKUMA B ANTEBPARYECKYI0 CYMMY

sin o cos ff = %[sin (o + B) + sin (o = B) i+
cos o cos = %[cos (ot + B) + cos (o = P));
sin o sin = %[cos (o= B) — cos (o + B)].

NPEOEPA30BAHUE ANITEEPAUYECKOA CYMMbI
TPUFOHOMETPUYECKUX OYHKUMIA B NPOU3BEAEHUE

sinou-sianZSinE—;—g cosu-—;E:
sinﬁﬁsinﬂ=2cos‘1%B sinu—;j:
et+B oe-B.

cos o + cos B = 2 cos 5 €08 —5—;

cosa—cosﬂ=25‘mugﬂ_sinp%x:
sin (@ +

wa+gp= MO,
in (o —

twa-p- 00

1+ cos a = 2 cos? (at/2);
1 - cos a = 2 sin® (a/2);
1+ sin o = 2 cos? (/4 - 0/2);
1 - sin a = 2 sin® (1/4 - a/2).
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YCNOBUA PABEHCTBA OAHOUMEHHbIX TPUTOHOMETPUYECKMX OYHKUNM

x+y=Q2k+1)m,

(sin x = sin y) = l:x - = 27k;

x +y=2nk,

(cos x = cos y) = [x—y:21rk:

x#n/2+nk,y#n/2+ nk,

(tgx=tgy) = [x—y:nk.

Tnasa 19. leomeTpus

§ 110. Nnowasm MHOTOYrONbHUKOB.
OKPYXHOCTb W Kpyr

Nnowaab keaapara: S = a?, S = d?/2, rae a — cropona ksagpara, d —
JAMAroHasNb KBajpaTa.

Nnowaab npamMoyronbhuka: S = a - h, rae a — ocuosanue, h — BricoTA.

Nnowaas napannenorpamma: S = ah, S = ab sing, rae a u b — croponst
napaJiesiorpaMma, i — ero BbICOTa, () — OCTPBII YIOJ MEKAY CTOPO-
HaMH.

Nnowaas pomba: S = ah, S = a’sing, S = dd,/2, rae a — cTopoHa pom-

6a, h — ero Bricora, d; u d, — AuaroHanu pomda, ¢ — OCTPBIA yroJa
MEJK/ly ero CTOpOHaAMH.

TpeyronbHuk

Mnowaas Tpeyronbuuka: S = ah,/2, S = be sin (A/2), rie a, b, ¢ — cro-
POHBI TPEYroNbHUKA, A — yroJj, NPOTHBOJIEKAUIMI CTOPOHE a, MIN

S=Jp(p-a)p-b)p-c),

rae p=(a + b + ¢)/2 (hpopmyna I'epona).

NpAMOYronbHLEIA TPEYronbHuK. B npsMoyronsHoM Tpeyronbuuke a® +
+ b? = ¢? (reopema Iucaropa), S = ab/2, rae a u b — xarersi, ¢ — ru-
norexnyasa.

B m1060M TpeyroibHHKe CHpaBeiJMBA 3aBHCHMOCTb MEMXAY €ro
CTOPOHAMM M YrJIAMH, BRIPaXKaeMas COOTBETCTBYIOIINMH TEOPeMaMH.
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W TEOPEMA CUHYCOB

a a a

SmA sinB  sinC’
anecb A, B u C — yriibl, NPOTHBOJIEKAIHE OHOMMEHHBIM CTOPOHAM
a,buc.
W TEOPEMA KOCHHYCOB
a?=0b?+c? - 2bccos A,
b? = a® + ¢® - 2ac cos B,
c?=a?+ b - 2ab cos C.

Nnowaas Tpaneuun: S = (a + b/2)+h, rae a u b — ocHoaHus Tparne-
uun, h — ee BeicoTa.

OKPYXHOCTb W Kpyr

Jlamna okpyskHocry pasna C = 2nR. .

Jlinua nyru, cogepskameit o°, cocrapasier | = nRa/180.
Ilnomaas kpyra pasna S = nRZ,

ILromaasb cekTopa ¢ yriaom o paBHa

S,or = TR%0/360.

cercr

NpaBunbHbIE MHOTOYTONBHUKK. BhIpajkenue CTOPOHBI @, NMPaBUIBHOTO
BIIMCAHHOTO MHOTOYTOJIbHMKA Yepe3 Pajuyc ONMCAHHON OKPYKHOCTH
R u TpuronomMeTpuueckyio GyHKIMIO LeHTPAJBHOTO yria:

a, = 2R sin (180/n).

Yacrrpie cayuan: a; = RJ3,a,= RJ2, a5=R.

nJlOﬂlﬂI-‘b NPaBHIBLHOIO BIIMCAHHOIO MHOIOYTOJIBHUKA BhIYHCIAET-
cs 1o opmyne
360

- ! 2, i
S=3Rnsin=—~,
rie n — YMCJI0 CTOPOH uno}-oymnbﬂuka. R=a,/2sin (180/n) — pa-

JIMYC ONMCAHHOM OKPY/KHOCTH.
Bupa)xeime CTOPOHBI b" NPaBHJIBHOI'O ONMHCAHHOIO MHOTrOYyroJib-

HUKA uepe3 Pajnyc BIMCAHHONH OKPYIKHOCTH I' M TPHIOHOMeETpHUe-
CKYIO (DYHKIHMIO EHTPAIBHOTO yTJia:

180
b,=2rtg e
Yacruste cayuan: by = 2rJ/3 , b, = 2r, bg = 2r./3 /3.
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Tnomans NpaBUILHOTO OMHEAHHOTO MHOTOYTOIBHIKA BEIYHCASET-
e no opmyne

S = r’n tg (180/n),

bn
/e n — YHCJO CTOPOH MHOI'OYTOJLHUKA, I = Fig (1807/7) paauyc

BIMCAHHOI OKPYAHOCTH.

§ 111. 06bemMsl u naowanu
NOBEPXHOCTEIA FTEOMETPUYECKUX TeN

Haknowxas npuama. OGbeM HAKIOHHON IPHEMBL paBeH

v=S,  +a,
rae S, — NIomanh NepuenAMKYIAPHOro cevenus, a — GoKoBoe
pedpo.
TLnomans 60K0BOI MOBEPXHOCTH HAKJIOHHOI IPHAMBI PABHA
Seox = Poc*as

rae P,,_,, — NEepUMETP NepreHAHKYAAPHOTO CeHEHHsT HAKTOHHOM Npna-
MBI, @ — DOKOBOE pebpo.

ILnomane 10O NOBEPXHOCTH HAKJOHHON IPU3MBI PABHA
Suom = Seox T 25,

vae Sg, — uaomass GOKOBON MOBEPXHOCTH HAKJIOHHON NPUIMBL,
S ycuon — TIOIAAE €€ OCHOBARMS.

ocnon?

Npamas npuama. Odsem NPsAMoiT IPH3MBI PaBeH

U= Senen s

rae S, — II0Mans ocHOBAHNA, @ — GoKoBOe pebpo.

Iromank 60KOBOI HOBEPXHOCTH MPAMOI NPHIMBI PaBHA
Sgox = P,

octon " By
rae P, — UEPUMETp OcHOBaHMs NPAMONA npuaMbi, a — Gokosoe

pebpo.

Ilnomaas noaHoit HOBEPXHOCTH NPSMOI IPH3MBI PABHA
§= sﬂm( +2 snrmm‘

rae Sg,, — nA0mans 60K0BOH NOBEPXHOCTH NPAMOI NPHAMEL, S, —
TIOMAAL OCHOBAHKS .

178

Npamoyronbueiit napannenenunes. OGbeM NPAMOYroILHOrO NAapasese-
nunesa pasex

v = abe,
rie a, b, ¢ — WaAMEepeHNs NPAMOYTOJLHOTO HAPaLIeIenHIeNa.

ILrontans 60KOBOI NOBEPXHOCTH NPAMOYTOILHOIO NapaJiesneri-

fneaa pasHa
Sgo = 2¢(a+b),

rae a u b — crvopous ocHoBaHMA, ¢ — Gokoroe pedpo.

Taomane TOXHON NOBEPXHOCTH NPAMOYTOABHOTO Napaiesenire-
na pasha

Sy = 2ab + be + ac),

rue a, b, ¢ — ero uamepenns.
Ky6. Obmem kyba pasen v = a®, naomann ero GOKOBOI NOBEPXHOCTH 1

10JIHAS PaBHbL COOTBETCTBeHHO Sy, = 4a®, S| = 6a®, raea — pebpo
ryba.

Nupamuga. O6beM NHPAMHILI PABEH v = %S,x.m «H;

TAE 8,0y — MJIOIAAL OCHOBAHUA MUpaMuanl, H — ee sricora.

ILnomans GOKOBOH NOBEPXHOCTH MHPAMH/BI PABHA CYMME ILJI011a-
Jieit ee BOKOBRLIX rpateit.

Ilnomans NOAHONH MOBEPXHOCTH TTHPAMUILI
oan = Soox + 5

rae Sg,, — M0MALL GOKOBOI OBEPXHOCTH MHPAMHAL, S, — M0
Hiaab OCHOBaAHKA.

octon?

TLnomans 60K0BOM NOBEPXHOCTH NPABHALHON MPAMHBI PABHA

1
Sen= 5 Pocron*ls

now

1€ Ppypy — NEPHMETD OCHOBAHMSA NPABHABHON Nupamuasl, | — ee
anodema.

Yceuennasn nupamuaa. Obosuauum yepes S, u S, niIomasy ocHoBanK
yceueHHO nupamuasl, yepes H — ee soicory. Torga obbem yceuen-
HOI NHPaMUIBI paBeH

v=(s,+8,+ 5,75,
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Tlrouane GOKOBOM MOBEPXHOCTH YCEUEHHON NHMPAMMAbI PABHA
cymMe mIomaieit ee GOKOBBIX rpaneii.

TLaomazs NoaHOIN NOBEPXHOCTH YCeYeHHOI MHPaMHABI PABHA
Suomn = e + 8y + S,

Tlnomans G0KOBOI OBEPXHOCTH NPABAILHON yeeuenHol nHpaMu-
2Bl paBHa

Stan= ((Py+ P)/2) -1,
rae Py u P, — nepumerpni ocHoBanuii, a | — ee anopema.

Uununap. OBosnaunm wepes R paanyc ocHOBAHWS HMAMHADA, Yepes
H — suicory unnunapa. Torga ofbem unamnapa pases
v=nR’H.
Tlnomaas 60K0BOIT IOBEPXHOCTH MINHADA PABHA
Sg = 2nRH.
Tlnowaas noauoit NOBEPXHOCTH WHAHHAPA PABHA
Syam = 2KRH + 21R2,

Konyc. OGosuaumm uepes R paanyc ocHopanns kounyea, uepea H — ero
BricOTY, L — obpaayiomyio konyca. Toraa obbem konyca pasen

v=znRH.

1
3
Iaomaas 60K0BOI NOBEPXHOCTH KORYCA PABHA

S = RRL.

Il10utaab H0MHOMN NOBEPXHOCTH KOHYCA paBHA
S0 =R (R + L).
Yceuennsiii konyc. OGoanatunm depes R i r paanycst ocnosanuii yeeuen-

HOro KoHyca, yepes H — ero Beicory, uepes L — obpaayiomyo. Toraa
00'BEM YCEUEHHOTO KOHYCA PABEH

v= %RH(R2+Rr+r2).

Tlromans 60KOBOIi MOBEPXHOCTH YCEYEHHOTO KOHYCA PABHA
Seox = RL(R + 7).
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Tlnomans NOAHON MOBEPXHOCTH VCEHEHHOI'0 KOHYCA PaBHA
S, =nL(R + r)+ nR% + nrt.

‘o
Cihepa v wap. O6bem mapa ¢ paguycom R pasen

_ioms
vfamR'.

Ilnomans ceps (n10IaaL NOBEPXHOCTH Wapa) ¢ paanycom R
pasHa

S =4nR®,

Ofbem 1APOBOIO CerMeHTA paBen
1
y=nH2(R- 1
v=nH*(R-3H ).
rae R — paauye mapa, H — BbICOTA IAPOBOTO CEIMEHTA.

O6beM APOBOro CEKTOPa paBeH
v= §nRZH 2

rae R — paamyc mapa, H — BBICOTA COOTBETCTBYIOIIETO MAPOBOIO
cermeHTa.

Tnaga 20. 3neMeHTbl aHANUTUYECKOM
reoMeTpUM Ha NNOCKOCTH

§ 112. MpAman Ha NA0CKOCTH

Vpasuenue ocu Ox: y = 0.

VpasHetnue npsamoil, napasiensaon ocn Ox: y = b,

Vpasuenne ocn Oy: x = 0.

Vpasaenue npsMoit, napajaiensnoif ocn Oy: x = a.

VpasHenye npaMoil, HpoxoasauLeii 4epes Havan0 KOOPAMHAT, ¢ Y-
noBbIM Koa(punuentom ki y = kx.

Vrnosoii Koa(MpHIMEHT PABEH TAHIEHCY YIJIa HAKJIOHA NPAMON K
ocn Ox: k= tg O, n1e (L — YroJ Mesxay NOJ0JKHTeNbHbIM HATPaBIeHH-
em ocn OX 1 NpAMOii.

VpasHenue npamoii ¢ yraosbiM Koadpuiuentom k n HauanbHOM
opaunaroii b — opanHATOIl TOYKM NepeceueHns NPAMOil ¢ ockio Oy:
y = kx + b. 3necs k = tg o; ecan o = 0, 0 k = 0, 1. e. npAMan napan-
neasna ocn Ox. Ipu o = 90° yraosoii koadupuument k ne cyecTsyer,
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T. €. NpAMad, nepueHAnKyaapHas ocu Ox, He UMEeT YIJI0BOro Koad-
(unuenra.
VYpaBHeHHe NPAMOIl B OTPE3KAX HA OCHX:

E4l .
Hha b I

3xecb a — oTpes3ok, oTcekaeMblil npaMoit Ha ocu Ox, b — OTpe3ok,
oTceKaembiit pAMOii Ha ocn Oy.

Vpasrenue npamoii, mpoxoxamleil yepea AaHHYI0 TOUKY A(x; ¥,)
B 32/1aHHOM HATIPABJIEHNH, ONIPEEIAEMOM YIJIOBHIM KOd(hhuinenTom
k=tga:

Y=y = kx = x)).

Ecan yraosoii koaddunnent k Gyser npHHUMATH PABINYHbIC YHC-
J0BBIe 3HaYenus (kpome k = tg 90°, koraa k He cymecTsyer), mosay-
UMM ypaBHEHHe NyYKa NPAMBIX, TPOXOAAIMX Yepes TouKy A.

YpaBHeHue NpAMOii, NPOXOAAIIeil wuepes JBe AAHHLIE TOYKH
A(xy; yy) m Blxy; yy):

Y2~

Ll o
v =2 e-x).

VYraoBoii kKoadduienT NpAMOil, Npoxoasei yepes Touku A n B:

Y24
kyp= 22—

An X2~ %
O6uwee ypaBHeHue NpAMOA. YpaBHEeHHe IIEPBOil CTETIEHH OTHOCHTEILHO
TIePeMeHHbIX X ¥ Y, T. €. ypaBHeHUEe BUAA

Ax + By + C=0,

TPH YCJIOBHH, 4TO KOa(DPuIHeHTH A i B 0/lHOBpEMEHHO He PABHBI HY-
JI10, HA3BIBAETCA OOIMM YPABHEHHUEM MPSAMO.

YACTHBIE C/IYYAW OBLUETO YPABHEHMA NPAMOW AX +BY +C =0

3uavenne ko3dduunenTon | Bua ypaswenus Nlonokenwe npamoR

€=0,A#0,8#0 Ax+By=0(y=kx) | NpoxoauT 4epe3 Hauano KoOPAMHAT

A=0,8#0,C#0 By+C=0(y=b) Napannensha ocu Ox

B=0,A%0.C%0 Ax+C=0(x=a) | Napannenska ocw Oy
A=C=0.8%0 By=0(y=0) | Cosnanaer c ocei Ox (ypaswenne ock Ox)
B=C=0.4%0 Ax=0(x=0) | Cosnaaaer c ocsio Oy (ypasHenwe ocu

o)
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Nepeceyenne ABYX NpAMbIX. Jisi BHIYMCACHNS KOOPAMHAT TOUKY nepe-
ceuenns npaMbix A, x + By + Cy = 0 m Ayx + Byy + C, = 0 neobxonu-
MO PEIIMTD CHCTEMY YPABHEHMI OTHX IPAMBIX.
Yron Mexay ABYMA NPAMbIMKM. YTOJ () MEXKIY ABYMSA NPAMBIMH, 3a1aH-
HeIMH 06mnME ypasHenuaMu A, x + By + C; = 0n Ayx + Byy + Cy =
= 0, BeruncaseTCs 10 hopmye

AA, + BB,
[a%+ B - [a2+ B}
Ecamn npsmMble 3ajaHbl ypaBHEHUAMM C YIJIOBBIM KO3((PHIHEHTOM
y = kyx + b uy=Fkyx+b, TO yron ¢ Mexay HUMH BRIYUCIAETCA 1O
(opmye ey by

YOS T,

cos ¢ =

YcnoBMe NapannensHoCcTH ABYX NPAMbIX. YCIIOBHE MAPALIeNLHOCTH ABYX
NpAMBIX, 3aJaHHBIX 00IMME ypaBHeHnaMu A, x + Byy + C; = 0 n

A,x + By + C, = 0, 3anuceiBaercs B Bujie
A _ By
A By

YenoBue napasiielbHOCTH NPAMBIX, 38/JaHHBIX YPABHEHUAMH € YIJI0-
BRIMH Koa(duuentamu y = k,x + b, u y = kyx + b,, umeer Bug

ky=k;.
YcnoBue nepneHAMKYNAPHOCTH ABYX NPAMbIX. YCIIOBHE NEPIeHANKYIADP-
HOCTH JIBYX NPAMBIX, 38/laHHBIX OOIMMY ypaBHeHUAMHU A, X + By +
+C,=0nAyx+ By + C, =0, umeer Bug
AA, + BB, =0.
YeaoBne nepneHIMKYIAPHOCTH ABYX TNPAMBIX, 3aJaHHBIX YPaBHe-

HUAMHM ¢ yrJI0BBIMK Koadpuunentamu y = kx + by m y = kyx + by,
uMeeT BuJ

nim
kyoky=-1.

PaccTosHue OT AaHHOW TOUKM A0 AAHHOW NpAMON. Paccrosnme d OT TOUKH
M(x,; y,) no npsimoii Ax + By + C = 0 Buruncisercs no popmyne

d= |Ax, + By, +C|
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§ 113. KpuBble BTOpOro nopsaaka

OKpYXHOCTb. YpaBHeHHE OKPYIKHOCTH C IEHTPOM B HAYAJE KOOPAHHAT
M C PajinycoM I HMeeT BUJ

x2+y2=1r2,

Vpasnenue OKpyKHOCTH ¢ Hentpom B Touke O, (a; b) u ¢ paguycom r
nuMeer BUI

(x-aP+@y-b2=ri

VYpaBHen#ne OKPYKHOCTH B 00LeM BHAE 3alUCHIBATCA CJIEAYIOIIUM
obpazom:

Ax*+Ay*+ Bx + Cy + D=0;

anech A, B, C, D — nocrosnubie KoaOPAIHEHTDI, TPHUeM Koapdhu-
WHenTH! 1pH x% 1 y? paBHBI MLy cooil.

3nnunc. INNUNCOM HABBIBAETCS MHOKECTBO Touek M(X; y) miockocTH,
CyMMa PaccTOAHMIt OT KOTOPBIX /10 BYX AaHHBIX Touek F (-¢; 0) u
Fy(c; 0), nasniBaeMbix OKyCaMu, ecThb BeJIHUMHA NIOCTOSHHAS , PABHAS
2a, G6nbmasn, yem paccrosme Mexay (oxycamm 2¢, T.e. MF, +
+ MF,= 2a (puc. 4).

VpasHenne asnnca, GOKyChl KOTOPOro nexar Ha ocn Ox, umeer
BUI

2

2
+ 4

rae a — pnauHa 60nbmION nosyocH, b — auMHA Masoil oayocH.
3aBHCHMOCTH MeK/ly NapamMeTpamMy @, b ¥ ¢ BHIPAMKAETCA COOTHO-

meHnemM

—p2=

JIKCueHmpuCUmemoM dIIIMIICA ¢ HAZBIBACTCA OTHOLIEHNE POKYCHOrO
paccrosnus 2¢ k 60ab10i ocu 2a:

v 2¢ _c _ Jaz-b?

g = <1
R Mix;v), 2 a “
2 Ecau (okycsl annmnca nexar Ha
T ol T, §-= ocu Oy, T0 ero ypasHeHue HMeeT BHA
xz 2
__ Z+L =1,a>0.
\ 2 B
2a Ocn CHMMETPHU BJIHIICA COBNAAAIOT
Puc. 4 C OCAMH KOOP/MHAT.
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Tunepbona. funep6onoil naskiBaeTCs MHOMECTBO Touex M(x; y) mioc-
KOCTH, aBCOMIOTHASA BEJINYNHA PASHOCTH PACCTOAHMIL OT KOTOPBIX /10
aByx aanubix Touek Fi(—c; 0) u Fy(c; 0), nasniBaemMbIx GoKycaMu, ecthb
BeJMYNHA IOCTOSHHAA, DABHASA 2@, MEHBILIAS PACCTOAHUA MexKAY (Po-
kycamu 2¢, 1. e. [MF, - MF,| = 2a.

Vpasuenue runepbosl, GoKyCHI KOTOPOIi exar Ha ocu Ox, umeer
BUJ

e a — AJWHA geificTBUTeNbHOl mosyocH, b — ATMHA MHUMOI TTOTY-
ocu (puc. 5).

BaBMCHMOCTL MEXy napaMeTpaMu a, b m ¢ BeIpaXkaeTcsi COOTHO-
meHueM
bZ - 02 - 02.
Ixcuenmpucumemom runepbo/ibl HA3BIBAETCH OTHOLIEHHE (POKYCHO-
ro paccToARNA 2¢ K ee feiicTBUTebHOI ocH 2a:

[a? + b2

> 1.

Ecan ﬂEﬁCTBHTEJ}bHBH U MHUMadz
ocu paBHel (@ = b), To runepbosa Ha-
aniBaeTca pasHocmoponneil. Ee ypasue-
HUEe umMeeT BUJ

x2-yt=

a ypaBHeHUs aCHMIITOT

y=tx.

Ecnu dokycs runepbonsr Jsexmar
Ha ocn Oy, TO ee ypaBHeHHe MOXKeT
OBITH 3aITMCAHO B OAHOM H3 CJeay-
ONMX BAPHAHTOB!

A ST
pr i e

Puc.5
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A YPABHEHUA ACHMIITOT TAKON IHNepOOIbI MMeIoT BH

y=1’%x.

Vpasuenue pasHocTOpoHHe# runepGonn ¢ hokycamu Ha ocH Oy
MMeeT BHJ|

¥ - x? A
Ocy cuMMeTpPHH THIIEPGOJIBI COBNIAAIOT C OCAMU KOOPJAMHAT.

Napabona. Mapa6onoii HA3LIBAETCS MHOMECTBO TOUYEK IUIOCKOCTH
M(x; y), paBHOYAaIEHHBIX OT AAHHOI TOUKH F, Ha3bIBaeMOil okycom,
M OT IaHHOI NPAMOIi, HA3KIBaEMOIT dupekmpucoll.

Napa6ona c BepwMHOI B Hayane KOOPAMKAT. Y paBHEeHHE APAGOILI C Bep-
WHHOI B Hauase KOOPAMHAT, ¢ 0ChIO CHMMETpHH OX U BeTBAMM, HA-
TPABJIEHHBIMY BIPABO, UMEET BHJ|

= 2px,

rae p > 0 (napamerp napabosisi) — paccrosHue oT Goxyca 0 JMPeKTpH-
cl (puc. 6).
YpaBHeHHe AMPEKTPHUCHI TaKOii mapabosr:

5-
v VYpaBuenue napabosisi ¢ BepIIKHON
B HayaJie KOOPAMHAT C OCbIO CHMMeT-

pun OX ¥ BEeTBAMNA, HATIPABJIEHHBIMH
BJIEBO, HMeeT BuJL

y*=-2px (>0),
YPaBHEHUE ee AMPEeKTPHCHl —

Qupexmpuca

14
5

Ypasuenne napaboisl ¢ BepIIMHOI
B HayaJie KOOPAHHAT, C OCbI0 CHMMeT-
pun Oy ¥ BeTBAMH, HANPABIEHHBIMH
BBEPX, MMeeT BUA

x?=2py (p=>0),
VPABHEHUE ee ANPEKTPUCHl —

x

: sy
1

Puc. 6 ¥="3-
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Vpasrenue napaGoJnl ¢ BePIINHOI B Hauajle KOOPAHHAT, C OChIO
cummerpun Oy 1 BETBAMH, HATIPABNEHHBIMU BHI3, UMeeT BUJ

xt=-2py (p>0),
ypaBHEHHe ee INPeKTPUCHl —

v-4.

Napa6ona co cMeweHHOMH BePWHHON. YpaBHeHne Napabosbl ¢ BePIINHOM
B TOuKe (a; b), ¢ 0CHIO CHMMETPHH, IAPAJIeTbHON ocH OX, U BeTBAMH,
HANIPABJEHHBIMY BIPABO, NMEET BHJL

(W - b)? = 2p(x — a).

Vpasnenue napabossi ¢ BepmiHoii B Touke (a; b), ¢ 0ChIO cUMMeT-
pun, napannenbnoii ocu Ox, ¥ BeTBAMM, HAINDABJIEHHBIMM BJIEBO,
nmeer BH

(y = b)* = —2p(x — a).

Vpasuenne napabosisi ¢ BepmuHoii B Touke (a; b), ¢ ochio cuMmmer-
pun, mapajienbnoii ocu Oy, M BETBAMH, HANPABIEHHBIMH BBEpX,
HMeeT BHJ

(x — a)®=2p(y - b).

VYpasuenne napaGosibl ¢ BepmuHON B Touke (a; b), ¢ 0chbi0 cHMMeT-
pHH, napanneabHoi ocu Oy, ¥ BeTBAMM, HATIDABJICHHBIMH BHA3, HMe-
eT BUJ

(x —a)y*=-2p(y - b).

Fnasa 21. InemeHTbI
AnddepeHULnanbHoro UCYNCNeHns

§ 114. Npou3soaHan

NMpou3soduoil hyrkumm y = f(x) Ha3bIBAETCA Npe/ies OTHOMEHNs IPU-
pamenns GYHKIMH K IPUPALIEHHIO APTYMEHTA IPU CTPeMJIeHHH NPH-
PaIeHusA APryMenTa K HyJ1o:

f =ty =32 = lim A2
=)= dx l\"'.',‘ Ax”
OcHoBHble npaguna andrpepenunposanus. OGosunaunm yepes C NOCTOAH-

HYI0, X — apryMeHT, U, U, W — (YHKIHHA OT X, AMEIOlHe IPOUIBOA-
Hbie.
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Tlpoussoanas anrebpanyeckoit cyMmbl hyHKImii:
w+v-wy=uv+v -w.
IIponssoanas nponsseenus ABYX hyHKIMIA:
(uv) = u'v + v'u.
IIponssoanas nponssesienus MOCTOAHHON Ha DyHKINIO:
(Cu) = Cu'.
Iponssoanas wacTHoro (1po6u):

(u)’ _uv-vu
v

b
YacTHble cayuam:
]
C
Cnoxnasn dynkuus. Npoussoanas cnoxHoi dynkuun. Ecan y ects DyHK-
UMA OT Ut y = f(u), rae u, B CBOI 0YEPe/Ib, €CTH (YHKIMA OT apryMeH-
Ta X U = @(X), T. e. €CIHM Y BABUCUT OT X Yepes POMeIKYTOUHBIN apry-

MEHT i, TO J HA3BIBACTCA CAOKHOU yHKyued or x (hynkimeii or hynK-
nun):

-2

y = o).

TIponssoguas cn10xH0il QyHKIMM paBHA ee NPOU3BOAHON 110 1npo-
MEXKYTOUHOMY apIyMeHTY, YMHOYKEHHO Ha IPOM3BOAHYIO HTOTO ap-
PYMEHTa 110 He3aBHCHMOI epeMeHHOi:

Hiam
Y(x) = y'(u) - '(x).

®opmynsl auddepenunposanus

WY = nun -1y’ (guy - 24343,
1y . ’
@ - (o, ) = i -
(Juy = ﬁ s (@Y =a*Ina-u
(Inu)y = 5 cu (ev) =e“-u’
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NpoN3BOAHbBIE TPUrOHOMETPUYECKNX hyHKUMA

(sinu) =cosu-u’ (cos u) = —sinu-u’

g uy - —— (otg ) =~
cos? u sin? u
Npou3BoAHbIe 06PATHBIX TPUTOHOMETPUYECKUX DYHKUMA

1

A1 - u?

1 . % i =
m cu (ul<1) (arcetg u) T

(aresin u) = cu (Jul<1) (arctg u) = . :

u

(arccos u)’ = —

§ 115. Uccnepoanue dyHKUMMA *
C NpUMeHeHUeM Npou3BoAHON

Bo3pactanue u y6biBanue dyHkuun. Bospacramme n yobiBanue QyHK-
uuK y = f(x) XapakTepuayeTcsi 3HAKOM ee NPOM3BOJHOI: ec/u B He-
KOTOPOM TipoMeskyTKe f(x) > 0, To PYHKIMA BO3PACTAET B ITOM NPO-
MexkyTre; ecan ke f(x) < 0, To pyHKIMA yObIBAET B 9TOM Ipome-
IKYTKe.

Makcumym ¥ MuHMMYM QyHKUMK. DyHKIHS y = f(X) UMEeT MaKCUMyM
(MUHMMYM) DK X = @, €CJIM TIPH BCEX X, JOCTATOYHO GIM3KHUX K @,
BBINOIHACTCS HEPABEHCTBO

f(a) > f(x) (f(a) < f(x))-
Dyukuus y = f(X) 0pH X = a NMeeT MAKCHMYM, ecJIu:
1) f(a)=0;
2) f’(x) npu nepexozie apryMeHTa yepes X = a MeHser 3Hak ¢ (+) Ha (-).
Dynkuus y = f(x) 1pu X = a ¥MeeT MHHUMYM, eCcJIu:
1) f'(a)=0;

2) f(x) npu nepexoje aprymMeHTa uyepes X = a MeHAeT 3HaK ¢ (-)
Ha (+).
Toukn makcuMyma (max) 1 MUHMMyMa (min) GYHKIMM HA3LIBA-
JOTCS TOUKAMHM IKCTPEMyMa.
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