CBEOPHMK 3AAAY
MO MATEMATUKE

CPEAHEE
"NMPOGECCUOHAANBHOE
OBPA3OBAHMUE

5




H. B. boromonos

CBOPHUNK SAAAH
[10 MATEMAIVIKE

Honyuweno
Munucmepcmeom ob6pasosanus
Poccuilickoii Pedepayuu
8 Kauecmaee yuebHoz0 nocobus
dasa cmydenmos yupexcdenui
cpedHezo npoeccuonHarbHOZ0
00pa308anus nedazozuieciozo
npoguns

5-e usdanue, cmepeomunnoe

CPEAMHTEE
NPOPECCUOHAADBHOE
OBPA3ZOBAHMWUE

Mocxksa

DpO®A
2009




VOK 51(076.1)
BBK 22.1a723

B74

B74

PeneH3eHTHI:

I'. H. Bopo6vesa
(CaukT-IleTepOyprcKuii 9KOHOMHUYECKHHA KOJISHIK);
A. H. Py6yosa
(Canxr-IleTepOyprekuii TeXHUUIECKUN KOS
YIOpaBJIeHUA A KOMMEPI[HN)

Boromounoe, H. B.

COopHUK 3az1a1 00 MaTeMaTHKe : yiel. nmocobue 1 ccy30B /
H. B. BoromosoB. — 5-e usg., crepeorun. — M. : Opoda,
2009. — 204, [4] c. : ux.

ISBN 978-5-358-06291-7

B mocofum mpeacrTaBJeHBI 3aJatd II0 OCHOBHLBIM pasgetaM MaTeMaTH-
ku: anrebpe, Havanam aHanusa, AuddepeHEUMaNbHOMY U HHTErpalbHOMY HC-
YyuCNeHUAM, JudPepeHINANbHBIM YPABEEHHAM, AHATUTHIECKOH reoMeTpuu Ha
INOCKOCTH, CTEPEOMETPHHM, a TAKKe dIeMEeHTaM KOMOMHATOPUKH U TEeOpuu
BepoaTHOcTel. BEIge e HE yOparKHEHUS U 3a{a4X DOBLIIIEHHOM CIOXKHOCTH K
LJif DOBTOPEHMS 34 Kypce JAeBATHAETHEH MKoAbl. IIpuBojuTCa COPaBOYHBIH
TeoperuyecKHii Marepuai. sgaHue ABIsAeTCH OHOHN U3 KHUTr yueGHOTO KOM-
naeKTa, B KOTOPBIA TakMKe BXoAAT ydeOHMK «Maremarmka» H. B. Boromo-
nosa, II. U. Camoiinenrko (M.: Hpoda, 2002. — 400 c.) u «COOpHUK AHAAK-
TuYecKKHX 3aaanuii mo matemaTuke» H. B. Boromonosa u JI. 0. Cepruenxo.

JAas cmylenmos mexHuKymo8 symaHLMAPHbLX HAnpasienuil, nedazozu-
YeCKUX, QUHAHCOBO-IKOHOMULECKUX, MEXHULECKUX, CMPOUMEAbHbLY, Celb-
croxoszaticmeennvix. Mojyxcem O6bimb LUCNOAL30BAH WKOALHUKAMU CMADULUX
KaAcc08 06uyeobpazosamenbublx WKOL U CAYULAMEAIMU KYPCO8 No nodzo-
mosKe 8 8y3bi.

YIK 51(076.1)
BBK 22.11723

ISBN 978-5-358-06291-7 © 000 «[Ipodas, 2003



fpeancnosue

Hacrosiimee uaganue mpeacTasigeT co00H 3aJauHUK
IO MaTeMaTHKe AJIA VUAIIUXCA TEXHUKYMOB U SBJIACTCH
OJHOH N3 KHUI yueOHOTO KOMILIEKTa, B KOTOPBIA TaKMKe
BxogaT «Maremaruxa» H. B. Boromonosa, II. . Camoiz-
nenko (5-e uzn. — M.: Jlpoda, 2008. — 400 c.: wn.) n
«COOpHUK IMIAKTUUYECKHX 3aJaHMH II0 MAaTEeMAaTHKE»
H. B. BoromoJsosa, JI. IO. Cepruenxo (2-e usz. — M.:
HOpoda, 2006. — 240 c.: ua.). Cogeprkanne 3aJadHUKa
COOTBETCTBYET [JEeHCTBYIOIMM HIpPOrpaMMaM JJifd TeXHU-
KYMOB KaK 'YMaHUTAPHOrO HAIPABJEHUSA, TaKk U (pUHAH-
COBO-5KOHOMHWUYECKHX, TEXHUUECCKUX, CTPOUTEILHEIX U
meJarornyecKux.

ITocobue oxBaThIBaeT MaTepnag, OTHOCANIAHACA K aJi-
rebpe, HauajiaM amannsa, AubPepeHITUATBHOMY U
MHTETPATBHOMY MCUHCJIEHUAM, auddpepeHIIaANIbHBIM
YDaBHEHUAM, aHAJUTHUYECKON IeOMETPHM HA IJIOCKOC-
TH, CTEPEOMETPHH, A TAKIKE DIEMEHTAM KOMOMHATOPU-
KH U TeOPUH BePOATHOCTEH. BhijiesieHbl yIIpaXKHEHUA K
39[aY1 TMOBBLIMEHHON CJIOMKHOCTHU U JJIA IMOBTOPEHHA 34
KypC JeBATHETHeHl mKoabl. OTAENLHYIO YacTh COCTAB-
JIsieT CIPaBOYHBLIN MaTepHas, OXBATBLIBAIOIIANA B KOM-

' DAKTHOM BHe BCE TEOPETUYECKIE CBeACHN, He06XOAU-
Mble AJIA PelleHud 3a0a4.

3aauyHUK C YCIIeXOM MOXKeT GBITh HCHOJIL30BAH KaK
JJIS1 3aHATHH NOJ PYKOBOIACTBOM IIpenoAaBaTeNd, TaK U
L1 CAaMOCTOATENbHOM paboTel. OH TaKkskKe DpenCTaBJIfA-
eT 3HAYUTEJhHbIHA MHTEepec AJd MIKOJLHUKOB CTAPIINAX
KJaccoB 0011eo0pa3oBaTeNbLHBIX IMKOJ, CJaylhaTesieil
KYPCOB IO TIOATOTOBKE B BY3bl U YUHTEJEH OIKOJI.



YACTb 1. ATEGPA
M HAYANIA AHAJIM3A

lnaea 1. /inHeiHble N KBaZpaTHblE
YpaBHEHUA 1 HEPABEHCTBA.
INEMEeHTbI BbIYUCANTENBHON MaTeMaTUKM

§ 1. leiCcTBVSA HAA AEHCTBUTEABHBLIMU
W KOMNAEKCHbIMYU YUCNaMH

1. O6paruTe 0OBLIKHOBEHHDIE APOOH B IeCATUYHbIE IEPUOATIECKIIE:
3 95 35 13 7
ETE 2) 333 3) 1717 4) 155 o) 15 -

2. Ob6paTuTe YUCTHIE MEPUOJUUYECKHE AeCATUUHBIE APOGH B OBBIKHO-
BEHHELIE:

1)0,(72); 2)0,(42); 3)0,(918); 4)0,(513); 5)0,(7263).
3. O6paTure cMemaHELIe NePHOAHYECKYE AECATHYHBIE JIPOOH B OBBIK-

HOBEHHbLIE:

1)0,3(6); 2)0,0(27); 3)0,11(6); 4)0,2(35); 5)0,0(01).
4. Brinonauure CI0KEHNE KOMIJIEKCHBIX YHCE:

1)z, =-3+5i,2,=4-Ti;

2 1, 1 5.

2)21=—§ + Zl,22= Z + él;

3) 2, = —0,6 + 0,2, z, = —0,4 — 0,5i;

4)2,=3,6 +0,2i, z, = 1,4 - 0,2i;

5)2, = 3—0,7i, 2, = -3 + 0,7i;

6)z, =-1+3i, 2,=4 + 5i.
5%.) Bummosnuure rpadudecku ciaoxenme vumcen z;—-1+8i wu

2,=4+ 5i.

1) OrgeTH! K 3a7jauaM, IIOMeUYeHHLIM 3HAKOM *, He IPUBOAATCH.



6.

10.

11.

HaiizuTe pasHOCTD 2; — 2, KOMIUIEKCHBIX YUCeJI:
Dz,=4-2i,2,=3+8i;

5 3. 5 1,
2)21=6 +Zl’22=(-3 —Zl;
_r_1 _3_1.
3)21—§ 51,22—8 g

4)z, =1,5-2,1i, z, = 0,5 + 0,9i;

3 1., 1,3,
5)21 Z_El’22—§+§l’
7 1. _ 1.

6)21—5—51,22— 2l.

. HaliznTe mponsseseHle KOMIJIEKCHBIX THCEJ:

, , 2 1. 2 1.
z,=2-3i,z,=-4+1i; 2)z, =3 — gl 2=3 *+ i
8)z,=.bi,2,=4./5i; 4)z, = 5 - 3i, 2, = 2i;

. . 2 1. 1 4.

)z, =-1+6i,2,=6—1i; 6)zl=§—§1,22=§+51;

7 2,=0,2-0,3i,2,=0,5+ 0,4i.

BoimmosnuTe aeiicTBus:

1. 1 3 - 2i (1 + 2i)2 + i),
1)z"2)1—i’ 3)1+3 4) 3 - 2i ;
2+38i | . (B+2N2-1i), ., a+tbi,

%) 4 + X2 - 2i)’ 6) 2+ 31 + iy & a — bi’
,\/5+l.9)1—3l' 1+41.; 10)a+bf_a—bz..
,j5—2; -2+i -1+ 8i a—-bi a+ bi

Beruucanre:

1) i6 + 20 + j80 4 36 4 j54, 2)i+ i+ i3 +it+i%

. .o .3 . 1 1

3)i-i2+i3+i%; 45+ 3

1 1

5) l—ﬁ + ;2—3 + l—3§

Briuucaure:

_ .3

na-p% a8 (LR

4) (1 +i)3; 5) (1 —i)12,

Pasjio:kuTe Ha KOMIOJIEKCHBIE MHOMKHTENHN, IPUMEHHUB (HOpMYJITy

a2 + b2 = (a + bi) (a — bi):

2 2
1) a? + 4b%; DL +% 31+ B 4) 3.



OTBETHI
1. 1) 0,(27); 2) 0,(285); 3) 0,(315); 4) 0,8(6); 5) 0,58(3). 2. 1) 18—1; 2) ;—‘; ;

807 233 .
3)17’4)37’5)1111 3. 1)30’2)110’3)60’4)990’5)990 4. 11-2;

2)———+ 1,3) -1-0,3i; 4) 5; 5) 0; 6)3+8161)1—101,2)1,3)2,

4)1—3i;5)§ —gi;6)§.7. 1)—5+14i;2)m;3)—20;4)6+10i; 5) 37i;

6) § + gi; 70,22 - 0,07i. 8. 1) —i; 2) é + %i; 3)-0,3 - 1,1i; 4) __0

15, 21 41,

a? - b2 2ab
135 9 s 68 68” 6) - 26 L

7) + is 3)% ﬁz,

* a? + b2 o+ b2

9) 0,1 +0,3i; 10) 21 9.1) -1; 2) i; 3) —1; 4) 0; 5) —i. 10. 1) 16;

a2 + b
2) 128 (1 - i); 3) 54 @ : 4) — }li; 5)—6l4. 11. 1) (a + 2bi)(a — 2bi);
2)(g+gi)(g—gi);3)(1+i4J§)(1—ia/§,);4)(1+iﬁ)(1—iﬁ).

§ 2. [leiicTBuA Haa NPUBAMIKEHHBIMM YNCNAMMN,
AGCONIOTHAA 1 OTHOCUTE/IbHAA NOTrPELHOCTH

12. I'parnua abcosroTHOM MOrpeMIHOCTH HIPHOIMKEHHOTO 3HAYCHHA
486 umcaa x paBHa 0,5. YKaXKUTe rpaHuiibl, B KOTOPBIX 3aKJI0Ue-
HO YHCJIO X.

13. Haiigure rpaguny a6coaIOTHON MOIPEIIHOCTH M3MEpPEeHHl, HOTy-
YeHHBIX B BHJE HepaBeHcTBa 27 < x < 28.

14. IInomans xpyra pasnsa 37,5 + 0,2 (cm?). HafizuTe rpanuIsl us-
MepeHus ILIOIALY KPyTa.

15. Hafizute rpanmmy abcosrOTHOR HDOTPEIIHOCTH IIPHOIMMKEHHOTO
3HaveHus 0,236 7 uncia x, Bce HM(PPHI KOTOPOro BepPHLI B CTPOTOM
CMBICTIE,

16. 3a npubmmxenHoe 3Hauenue uncia 38,7 B3aTo uncio 39, Apisa-
¥OTCA JIA IUGPEHL ynucaa 39 BepHbIMu?

17. Ilpu pemierun sazadu cyMMa YIJOB TPeyTOJbHHKA OKAas3alach
paBuoii 179°30’. Haiigure OTHOCUTEILHYIO HOTPEUIHOCTEL MOJY-
YEeHHOrO OPHUOIVIXEeHHOr0 3HAYSH .



18.

19,

20.

21

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.

BorunciuTe OTHOCUTENBHYIO IIOIPENIHOCTE yucaa K = 3,14, cun-
rTag = 3,1416.

Haiignre abCcoNOTHYIO NOIPEHIHOCTL OKPYIJIEHN A JO € AMHMIL YHC-
na: 1) 0,8; 2) 7,6; 3) 19,3; 4) 563,58.

Haiigure OTHOCHTENBHYIO HOI'PEMIHOCTD YKcaa 2,6, ecau obe ero
m(pul BEPHBIE.

OKpyrinTe ¢ HAUMEHbINEH MOrPEeNIHOCTBIO O ThiICAYHBIX, COTHIX
¥ gecarwix uncio: 1) 0,2373; 2) 3,35779; 3) 14,00281; 4) 5,326.

BeiuncanTe cyMmy @ = /3 + /5 + /T ¢ ueTBIpbMS 3HAUATIAMHA
nudpamu. Haligure abGCoMOTHYIO TOIPEIITHOCTL AQ U OTHOCHUTEI b-
HYI0 HOPPENIHOCTD £,.

OyeKTpUUecKas Iellb COCTOUT M3 TPexX MOCIeL0BATeJNLHO COelu-
HEHHBIX IPOBOSHUKOB C CONpPOTHBIeHuAMN r; = 4,8 + 0,05 (Om),
r, =6,25+ 0,005 (Om), ry = 7,725 = 0,0005 (Om).

Brruncnure obimee conpoTusnenue nernu R mo dopmyne B =r; +
+ ry + ry. Haiigure aGcoioTHYI0 AR 1 OTHOCUTENBHYIO € IOTPeLL-
HOCTH.

BbIaucauTe PasHOCTh & = /18 — /5 ¢ YeTHIPbMA 3HAYAIIMMHE
nudppamu. Haijinure abcomoTHY0 Ad U OTHOCUTENBLHYIO £, IO-
FPEenIHOCTH.

Haiigure nponssegenne uncena 0,456 + 0,0005 a 3,35 + 0,005 u
OTHOCHUTEJLHYIO MOrPEIIHOCTh IPOU3BEAEH M.

NuameTp oxpysxuoctu pasen 12,5 + 0,05 (cm). Beruucanre gau-
HY OKPYXXHOCTH M HaiJIUTe IpaHUIly aGCOMIOTHOMN IIOTPEIITHOCTH,
nosarag T = 3,14.

HaiignTe OTHOCHTEIBHYIO MOTPEMIHOCTD YACTHOTO ABYX IIPUOIH-
SKeHHBIX 3HaueHud yuceaa =19,8+ 0,05 u b= 48,4 + 0,03.

b ecmma=8,15,b=17,65,c=6,29.

a +
Briuncaure x =

HafiguTe oTHOCHTEJIBHYIO IOTPENIHOCTDh IPH BBIUMCJIEHUU 00B-

ema Kyba, eciu mpubIMIKEHHOE 3HAUCHME AJUHBI pebpa Kyba pag-
HO 3,8 £ 0,05.

BRIYKCINTE OTHOCHUTEIBHYIO TOTPEMHOCTE 5/26,4 .

C KaKo# TOYHOCTHIO CAEAYeT U3MEPHTD CTOPOHY KBaApaTa, YTo0hI
OTHOCHTEJbHAA morpeniHocts He npesbiana 0,3% ? IIpubau-
JKeHHOe 3HAYeHMe CTOPOHLI KBajapaTa paBHo 6 (M).



OTBETHI

12. 485,5 < x < 486,5. 13. 0,5. 14, 37,3 < 37,5 < 37,7 (em?). 15. 0,00005.
16. ITuppm 3 u 9 mepusle B ctporom cmbicae. 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; £5 = 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. Mo 0,01 (m).

32.

33.

34.

35.

§ 3. /InHeitHble ypaBHEHUA C OAHOK NEpPEeMEeHHON

Pemure YpaBHEHHUE!:

5(3c+1)_{_2(x—1)_x—?»=

2) 8 11 2

9;

L+ Loy,

x -3 x—4_x—5=x—1_

V=7 *73 2 8 ’

+ -—
5)7 49x+29x=7x+1;

6)5(x +5)+3(x+2)- T(x + 6) = x;

7)5(x+5)+3(x+2)—7(x+4$) - x.

Peimnre ypasuenue:

)x—8_x—8_§; 2)x+5_x—1=3’
5¢r — 2 19 7, 8 9 1
3)2x—3 4x -6 2’ 4)x—5 x-6 x-8 0;

4 T 4
x+2 x+3 (x + 2)(x + 3)°

5)

PaspennTe uucno 75 Ha aBe wacTu Tax, 4ToObl 00JbIlIad 4acTh
IPEeBBINIAJIA BTPOE PASHOCTE MEXKIY O0EHMH YaCTIMHU.

Cymma aByX 4ymcel paBHa 64. IIpu menernu 00JbIIero YKUcia HA
MeHbIlIee TOJy4YaeTcsa B yacTHOM 3 u B octaTke 4. Hatigure st
yucJa.



36. Bepxuee ocHOBaHWe TPANeNH COCTABJIAET 5 CM, BBICOTA — 8 CM,
mwIomans — 68 cm2. BerunceauTe JIMHY HUKHETO OCHOBAHUA.

37. Cymma nByx uucen paBHa 2490. Haiigure atu uucaa, ecau 6,5%
OJHOro0 M3 HUX coctaBiadAeT 8,5% apyroro.

38*. Peurure rpaguueckuM cmoco6oM ypaBHeHME:

Dx~-2=0; 2)x+2=0; 3)2x - 5=0;
4)3-x=2x—-3; 5)x=2x+ 2.

39. Pemnure ypaBHeHue aHATUTHYECKUM U rpaduuecKuM crioco6amm:
1) |x| = 55 2) |8x - 5| = 1;
3)|2x - 5[=x-1; 4)'——— =x-1;

5)|2x - 5| =2 - x.

OTBETHI

32.1)18; 2) 23; 3) 9; 4) 13; 5) % ; 6) Kopueil HeT; T) 6eCKOHEYHOE MHOMKE-
ctBo Xopmei. 33. 1) 10; 2) ?; 3) —%; 4) 9; 5) xopHeit Her. 34. 45; 30.
35.49; 15. 36.12 cm. 37.1411; 1079. 39.1) -5 umu 5; 2) g unu 2;
3) 2 unu 4; 4) g ; 5) perrennit Her.

§ 4. lvHeliHble HepaBeHCTBa

40. Pemrvre HepaBeHCTBO:

1)x+6>2—3x; 2)3x -6 >4x—9;
3) 150 4100 < 25T 4o, 4) (x — 1)2 = 5 < (x + 4)%
5)4x -7 <3+ 4x; 6)5x—4> 7+ 5x.
41. Pemure cucTeMy HepaBeHCTB:
1) (8x+7>7x-9, 2) [2x>4x+ 6,
x-3>-3x+1; 4x +3<2x+1;
3) [6x-T7>5x—-1, 5¢-3>1+x,
3x+6>8x—4; 1 2
53 ~3x<gzx—9;
5) _
7 6x+10x<8x+1_12,
2 2
x+ 1 1
3 2x~2§,



6) 4x - 3
6

4x—3+x

+3>‘—2—'
5

5
tg

x -1

8 5

42. PemuTe COBOKYIHOCTD HEPABEHCTR:

1) [4x+7>2x+13
3x+2<2x+ 3;

3) [5-2x>3x—10
2(1 -2x)>1-5x;

43. Pemrnte HepaBeHCTRO:

2) [2—3x<8—5x

2(4-x)>x—-22;

4) [2x-4>5—-x
1-5x<8-4x.

3a + 1 5-m
RETEN R D3 am -
2x + 1 . 1 -2y
3)3x+2<0’ )4—3y ’

2x + 3 2(1 - 4a) S _@-
Varrz <% 6) %ev1 °79
3-5m 3x +1
Dom=5 =% 8w 5 %
44. PemmuTe HEPaBEHCTBO:
1) |x - 2| < 4; 2) |x+ 8| <1;
3) |x - 5| > 8; 4) |3x+ 6| > 3.
OTBETHI

40.1) -1 <x <+o0;2)-0c0o<x <

3; 3)

~00 < x < -3,5;4)-2<

x < +00;

5)—oc0 < x < +00; 6) HeT pemenua. 41.1) 1 < x < 4; 2) —c0 < x < —3;
3) Her pemenusa; 4) 1,5 < x < +oo; 5) —o0 < x < —5; 6) Her pemieHuA.
42.1) co<x<1mam 3 < x < +00; 2) —00 < x < 103 ) —00 < x < +00;

4)—7<x<+oo.43.1)—00<a<—g I/IJIH-% <a<+00;2)-00<m<§

2
—00 < x < —35 HIU

w5 < m < +00;8)-2 <x<-3;4) 5 <y<3;5) :

—% <a<+4o0; T2,5<m<12;

—-= £x<+00; G)-cw<g<~-2 uwIm

o) -

8)2,6<x<11.44.1)-2<x<6;2)-9<x <-7;3)—0c<x<-3unm
13 <x <+00;4) -0 <x <~ mm —1 < x < +0o,

10



45.

46.

47.

48.

49.

50.

51.

§ 5. CucTeMbl AMHERHbIX YpaBHEHUI

Pemnre cucremMy crocobaMu aaredpamdecKoro CHOMKeHHd, NOA-
CTAHOBKU U rpapmiyeckKmum:

1) [bx—-2y=T1, 2) (8x+4y="1,
3x + 4y = 25; 4x +2y=9;
3) [2x-3y=-3, 4) [2x-4y=14,
—6x+9y=9; 4x + 3y = -27.
IIpu xaKoM 3HAYEHHH @ CHUCTEMa
2x —ay = 3,
6x—-9y=9

nMeeT GECKOHEUHOE MHOMKECTBO pemeﬂnﬁ?

IIpu KaKOM 3HAYEHHH @ CHCTEeMa
[4x + 3y =12,
2x +tay="17
He MMeeT pelleHuii?

Ecin ypenmuuuThs WHUPUHY UPIMOYTOJBHOUN OJOMIafKy Ha 4 M,
a ee AJKHHY YMEHBIINTH Ha 2 M, TO ee IJIOIaAb YBEJIMUHTCA HA
8 M2; ecaiM e MIMPHHAY YMEHBLIINTh Ha 3 M, a AJNMHY YBEIUYHUTh
Ha 1 M, To ee mIOIALb yMeHbIINTCA Ha 23 M2, Halifure mupuny
¥ JIMHY OJIOHaAKH.

Beawuuna oAHOro U3 YIIIOB TpeyroabHuKa pasHa 50°, a pasHOCTH
3HauUeHHWI ABYX ApPYrux yryoB paBHa 10°. Haiawure yriel Tpe-
YTOJILHUKA.

Cymma 5% umcna a u 4% uucna b cocrasasier 16, a cymma 6%
yucna a 1 8% uueciaa b cocrasiasger 24. Hafigure MCKOMbBIE YMCIa
anb.

Pemmure cucremy no dopmynam Kpamepa [51, 52].

1) [2x+ 3y =13, 2) [8x+ 5y =14,
S5x —y=171; 2x — 4y = -20;
3) [2x - - 4) -
y 3x -2 1 -2y x _ _
3 y =x+y, 5 5 2y =4,
5x — 4y = —-18; 20 -y)-x=1.

1



Sx+y—38z2=-2,
4x + 3y + 2z = 16,
3x -2y - bz = 6; 2x~8y+2z2=1T;

3){5x—3y+4z=11, 4){x 2y—2=2

52. 1) [x-2y+32=6, 2)
2x +3y—4z= 20,

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

53. Pemmure cucTeMy c IpuMeHeHIEM MeTOAa Iaycea:

1) {-x+2y+2=1, 2x+y+2z2=1,
3x -y+62=19, 3x-y+2z=1,
-4x+3y—-z=28; 4x —y + bz = —-3;

x+ 3y —4z=-11, 2x-5y-32~-16=0,
3x+2y—2=1T; 3x+2y+4z—-4=0.

3){2x—y—3z=0, {4x+3y+22—1 0,

OTBETH!

45, 1) (3; 4); 2) mer pemienus; 3) 6eCKOHeUHOE MHOMECTBO DeIIeHWI;
4)(-8; —-5). 46.a = 3. 47.a = 1,5. 48.16 M, 12 M. 49.60°, 70°.
50.a =200, b = 150. 51, 1) (2; 3); 2) (-2; 4); 3) (—2; 2); 4) (5; -2).
52. 1) (8; 4; 2); 2) (3; —2; 5); 3) (13 2; 3); 4) GecKOHEUHOE MHOMKECTBO pe-
menuit. 53. 1) (—4; -1; 5); 2) (2; 1; —2); 3) (4; —1; 3); 4) (2; —3; 1).

§ 6. KBaaparHble ypaBHeHus

54. Pemmre kBagpaTHOE ypaBHEHUE:
1)2x2-Tx+3=0;
2)4x2+x-3=0;
x—7 _ x—-6
3) 2x +3) x+ 24°
4) x2—4ax + 3a%2 =0 (a > 0);
5 (mx+ny(nx—-m)=0(m >0, n>0)
6)x2—-2x+2=0;
T x2—6x+13=0;
8)x2+7x—-18=0;
9D xZ+2x-35=0;
3 3 _1,
10)x2—1+2(1—x) 2
i x2+(a+b)x+ab=0(a>0,b>0).
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55.

56.

57.

58.

59.

60.

61.

62.

Peum're KBagpaTHOe YpPaBHEHHE C HCIOJB30BaAHHEM TeopeMbI
Buera:

1) x2—-6x+ 8 =0; 2) x2+ 12x + 20 = 0;
3)x*-4x-12=0; 4)x2+x-6=0,
PenmuTe Henmonnoe KBaipaTHOE YpaBHEHME:

1) 6x2 = 0; 2)x2+ 3x=0;
3)x2-27=0; 4)x2+16=0.

Peninre ypaBHeHUe, IPUBOAKNMOE K HEIIOJHOMY KBaJIPATHOMY:

5x2+9 4x2 -9 y> + by +8 _ 3,
D=3 5 =% 2)y2+y+2_2’

2x + 8 3 x+2 x-2 4x2
3) 3 T 2x + 3’ 4)x—1 x+1 x2-1°
CocTaBbTe KBapaTHOE YPaBHEHUE 110 er0 KOPHAM:
1)x,=-5,x,=2; 2)xy=05,x,=3;

3 1 2

3)xy=-2,%=-73; Yx=35,%=3-

OnpefenuTe 3HAKY KOPHeH KBaJpATHOro ypaBHeHHA (He pernas
YDaBHEHHUS):

1)6x2+2x—-11=20; 2)4x2-x-9=0;
3)2x2-15x+ 11 =0; 4)x2-T7x+10=0;
5)3x2+13x+9=0.

Pazioxure Ha TUHeHHBIE MHOMXKHNTENN KBAAPATHLIN TPEXUJIEH:

1) 2x2-7x+3; 2) 6a% + ba — 6;
3)3y2 - 11y - 20; 4) 12x2 4+ Tx + 1;
5 m2-2m-3; 6) —x2 4+ 5x — 6.

Cokparure npobn:

1)2x2—9x+10_ 2) 3y2 + 8y - 3 |
2x2 + x — 15 ° 6y2 + 18y — 5’

2 - - a?

3) 6a° + ba - 4 | 4)4+3a a

8a2 + 19a + 20’ 3a2 + 4a+ 1

Pemnre GuKBagpaTHOE ypaBHEHHE:

1) xt- 5x2+ 4 =0; 2) x* — 34x2 + 225 = 0;
3)4x1-65x2+ 16 =0; 4)4x1t-x2-8=0.

13



63. Pemure ypasHeHue, JeBas 4acTh KOTOPOrO Pa3jaraeTcsa Ha MHO-

64.

KHATEIH:
1) x3-4x2-11x+ 30 =0; 2) x4 - 18x%2 - 12x = 0;
3)x3-2x2-bx+6=0.

PemnTe AByUIeHHOE YpaBHEHUE:
1) x*—-81=0; 2)125x3 + 8 =03
3) 16x* — 625 = 0; 4) 125x3 - 27=0.

65. PemnTe 3alavy Ha COCTaBJIeHHEe KBaJlpaTHOIrO YypaBHEHHUA.

1) Yncanrenb xpobu Ha 2 MeHbITIe ec 3HAMeHAaTeNA. ECIH CIOXKUTL
ee ¢ obpaTHOii eif APoOLIO, TO UX CYMMA COCTABUT i’—; . Haiipure oty
Ipo0h.

2) Haiizure ABy3HAYHOE YMCJIO, €CJH HM3BECTHO, 4TO mudpa ero
equuurn Ha 2 GoJbIle MUPPHI €ro AeCATKOB H YTO NPOU3BEJCHNE
YHCJia HA CYMMY ero nudp pasHo 144.

3) IlepumeTtp npsaMOyroabHUKA paBeH 42 ¢M, a JJInHa ero JuaroHa-
au paBHa 15 cM. Beiuuenure AJIHHBEI CTOPOH IPAMOYTOJBHAKA.

4) TLtomagk NIPAMOYIroJibHAKA pasHa 192 cm?2, a ero mepumeTp pa-
BeH 56 cM. Belunciaure AJIUHBI CTOPOH NPAMOYTOJALHUKA.

5) Y3 nucra kejes3a NpsIMOYTIoJbHOM (PoPMEI caeraHa Kopobka (6ea
KpHIIKH), 06beM KoTopoit paBer 750 ¢m3. Ilna sroro mo yriaam
JINCTAa BBIPE3AHbI KBaAPATHI CO CTOPOHOM, PABHO b ¢M, M ITOJYYUB-
muecsa Kpas 3aruyTel. Halfijure paaMepsl JINCTa ¥Kee3a, eCaU OJ-
HAa U3 ero CTOPOH Ha 5 ¢M O0JIbIle APYToM.

6) CymMa A1HH OKPY:KHOCTEH epefHEero M 3aHEro KoJiec IOBO3KH
paBra 5 M. Ha nporsixennn 60 M mepegHee KoJieco CHeJasio HA
9 oboporoB GoJsbllie, yeM 3afHee Ha HpoTaxkeHun 63 M. Hafizure
AIUHBL OKpysKHOCTEH [ 1 [, KoMec.

OTBETHI

58.1) x, = 5,2, =3:2)x; =L, 1, = 5;3)x, = 11, x, = 12, 4) x, = a,
X=86;8) x; = -2, x, = T36)x; =1 - i, x,=1+i; ) x, =3 -2i
X,=3+2i;8)x,=-9,x,=2;9) x;, =-7, x, = 5; 10) x = —4 (xopensp x =
= 1 He yxoBJIeTBOpAET ypaBHeHMIO); 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.

Dx; ,=0;2)x,=-3;x,=0;3)x, =33, x,=3./3;4) x; = ~4i, x, =

=4i.57. 1) x, =-8i,2,=38i;2) y, = 0; y, = V75 3) x; = 0; x, = -85 4) x; = 0;
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xp= 3.58.1)x2+3x-10=0;2) 22— 8x + 15=0; 3) 42 + 11x + 6 = 0;

4) 6x2 — Tx + 2= 0. 59. 1) 3uaxu xopHell pasiuUHBI; GOJBIINHA 0 MO-
AYJIO KOpeHb — OTPHIIATENLHEIN; 2) 3HAKY KOpHe# pasmuyHsl; G0abITmit
10 MOZYJIIO KOPEHD — IOJIOKUTELHELH; 3), 4) 06a KOPHS NOJOXKATENBHLIE;
5) 06a kopusa orpuiarensusie. 60. 1) (x — 3)(2x — 1); 2) (2a + 3)(3a — 2);
3) By + 4)(y ~5); 4) (8x + 1)(4x + 1); 5) (m + 1)}(m — 3); 6) (x — 3)(2 — x).

x y+3 2a -1 ..4 _ -
61.1) 2= )2y+5,)a+5,4)3 —8 62 1)1y = £, %y = 2
2)x1,2=i-3,x3_4=i5;3)x1,2=i-%, Xg 4= t4; 4)x12—i2J§1,x34 +1.

63.1)x,=-3,x,=2,x;,=5;2) x; = -3, x,=-1, x3=0; x,=4; 3) x, = -2,
x,=1,%,=38.64 1) x; = -3, x, = 3; 2) x = —0,4; 3) x, = 2,5, x5 = 2,5;

4) x = 0,6. 65.1) g; 2) 24; 3) 9cm, 12 cm; 4) 12 cm, 16 cm; 5) 20 e,
25em;6) L =2m,1, =3 M.

§ 7. KBaapaTHble HepaBeHCTBa

Pewmute HepaBeHCTBO [66—69].

66. )x2—x-12>0; 2)-x2+x+2>0;
3)x2+6x+9<0; 4) x2—6x +8<0;
5)-x2+6x—52>0; 6) xZ2+ 2x + 1> 0;
Tx2—4x+3 > 0; 8)2x%2-4x+ 7> 04
9)-x2+4x-5>0; 10)x2-6x+8>0

67. 1) (x + 2)(x — 4)(x — 5) < 0; 2) (x + 1)(x — 2)(x — 3) > 0;
3) (x + 4)(x - 1)(x — 5) < 0; 4) (x + 4)(x + 2)2(x - 1) <.

x+2 x -4 x+ 1
68. 1);_—4—?_'_—2->0,2)x—_3-<3.

(x — D(x - 2)(x - 3) .
69. 1) (x+2)(x + 1) <0

(x - 2)(x - 3)(x - 4
(x + A3)(x + 2)

2) > 0;

(x + 1)¥x + 2)

3 (x — 1)(x - 3)

15



OTBETbI

66. 1) x < -3, x =2 4; 2) -1 < x < 2; 3) peumeHus HeT; 4) 2 < x < 4;
5)1<x<H6)x<~-1,x>-1; Nx<1, x> 3; 8 ~00 < x < +0o0;
9) pemmernsa mer; 10) x < 2, x > 4. 67.1) —0o < x < -2 man 4 < x < 5;
2)-1<x<2ummd<x<+oo;3)-co<x<—4mml<x<H;4)-4<x<1.
68. ) x<—-dum-1<x<2;2)x<38mmx>5.69.1)—0c0 <x<-2, unn
-1<x<1l,umm2<x<3;2)-8<x<-2,uum2<x<3,unud <x<-+oo;
HN2<x<-1umml<x<3.

§ 8. ppaunoHanbHbie ypaBHeHMA
¥ MppaLMUOHaLbHbIE HepaBeHCTBA

Pemnre ypasuenue [70—72].

70. 1) J6 — x = x; 2) Jx + 2 =3x—4;
3)J16 — x =x — 10; 4) J4 - 2x =x - 2;

5) Jx2 + 3x — 3 = 2x - 3.

71 1) Jx + 20 - Jx - 1=3; 2)J2x — 1 -Jx -1 =1;
NBxr+20-Jr+8=2  HSl-x+J1+x=1
5)JJ4 — x + 45 + x =3.

72. ) Jx + 1+ Jx -1 =3x - 1;
2) J2x + 1+ .J/2x — 4 = ./8x - T;
8) Jx + 8 - J7 - x = J2x - 8;
HJ - x=.6-x-.J-2x-5;
5) JBx — 1 = ./3x — 2 - J2x - 3.

*
73".He pelnas ypaBHeHUs, 00bACHUTE, HOYEMY OHO HE MOYKET UMeTh
KOpHeii:

DJx+1+Jx+3=0; 2) Jax - 8 = -4;
D2+ 2+ 26 -1 =-2: 4.3 - x+J2 - x=-1;
5)Jx - 7 - .6 — x =8.
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Pemure mppanuonaibHOe HepaBeHCTBO [74—T76).

74. 1) Jx + 12 <x; 2 Jx + 3 <x+1;
3) J2x + 9 <3-x: NHJx2 -~ 1 <b5-x3
5)/8x — x2 <4 —x.

75. 1) J2x - 5 >7T; 2) Jx + 2 > x;

) JxZ2 -3x~-10>x-2; 4) Jx2 + 4x > 2 — x;
5) J2x + 1 >1-—x.

76. 1) J/3x + 1 > J2 - x; 2) J2x + 1> .8 - x;

3) /20 — x - J10 — x > 2: 4) J2x + 1 - Jx - 8 >3.

OTBETHI

70.1)2;2)2;3)12;4) 2; 5)4.71.1) 5; 2) 1 u 5; 8) 1; 4) pemzenusn HeT;
5-5 u 4. 72.1) 1; 2) 4; 3) 5 u 6; 4) —3; 5) peuienmua Her.
7. )4 <x<+00;2)1 <x<+c0;3)-4,6<x<0;4)—oco<x<~-1umu
1<x<2,6;5)0<x<38.75.1)27T<x<+400;2)-2<x<2;3)-co<x<—2

unn 14 < x < +oo; 4) %<x<+00; 5) 0 <x<+oo, 76.1) }1<x<2;

22 <x<3:3) Y <x<10;4)8<x <12 mm 24 <x < +oo,

§ 9. HennHelHbie CUCTEeMbl YPaBHEHUIA
C ABYMA NepeMeHHbIMU

77. PemuTe cucteMy ypaBHEHMIH:

1) [x2-y2=13, 2) [x2+y2 =10,
roy=5 xy =3;

3) x2+y2 = 13, 4) x+y2= 11’
y 2’

%) x,y_13 6) [x2+ 3xy—y?=92,
y x 6’ x+ 3y = 18;
x?+y? = 18;
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7){x3—y3=117, 8) [1+x+ a2

x—y=3; 1+y+y ’
x+y=6;
N [x24y+1 3 10) {4x2+4y2=17xy,
PZt+x+1 2° x+y=10.
x—-y=1;

78. IaiiTe reoMeTpHUeCKyI0O MITIOCTPAIIHIO PEIIEHUS CHCTEMBI:

D [x2+y2=25, 2) [x24+y=4,
x+ Ty—25=0;

79. Cpennee apudmerndecKkoe ABYX dmces pasHo 20, a cpegHee reo-
meTpudueckoe pasHo 12. Haitgure atu uynmcia.

80. Ecnu nsysnaunoe 4MCI0 PASAESUTL HA CYMMY COCTABJISIONMX €r0
nudp, To B 4acTHOM moayuuTcsa 4 u B ocratke 12. Ecnm ke uncio
pasfe IuThL Ha HPOMU3BeJeHUe COCTaBAANINX ero 1iudp, TO B 4acT-
HOM mosryuutesa 1 u B ocratke 20, Hafinure 310 ymcio.

81. Inuna runDoTeHY3Hl NPSAMOYTOJLHOTO TPEYrOJLHUKA DaBHA

37 cM, a ero mromiazgb coctasager 210 cm2, Haitaure JJIHHEBL €TO
KaTeToB.

82. Ilnomans npaMoyroabpHUKA paBHA 972 ¢M?, a JJIAHA €T0 JHATOHA-
Jau paBHa 45 cm. Hafigure AIuHEBI CTOPOH IPAMOYTOJbHIKA.

83. Mepumerp npaAMOYroabHOTO TpeyroJbEuKa paser 90 cMm, a ero
naouags pasaa 270 cm2. Hajiawre AAMHBI CTOPOH TPEYTOJIbLHUKA.

84. Inomane npamoyroapauka pasHa 1080 cm2, a ero mepumeTp pa-
BeH 138 cm. Hadigure QimHBl CTOPOH M AMArOHAJNL IIPAMOYTOJIb-
HUKAa.

OTBETHI
77.1) (7; 6); 2) (-1; -3), (=3; 1), (15 3), (3; 1); 3) (=3; —2), (35 2);

4) (25 -3), (2; 3), (95 —+/2), (9; 4/2); 5) (-2; —3), (2; 3), (-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 nepeceueHUA MPAMOIL C OKPYIKHO-
ctbio: (4; 3), (—3; 4); 2) Touku nepeceuenus mapaboirsl ¢ mpamoii: (—1; 3),
(2; 0). 79. 4, 36. 80.68. 81.12 cm, 35 cm. 82. 27 em, 36 cm. 83. 15 cm,
36 cm, 39 cu. 84. 24 cm, 45 cMm, 51 cm.
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Fnasa 2. lorapudmnyeckasn
W nokasartenbHaa GyHKuun

§ 10. florapudpmuyeckan dyHKUUA

85. Haiigute o6macTh onpeneneHna QyHKIIAH:
1) y = log, (6 — 4x); 2)y = log, (4x - 5);
3) y = loggs (x + 8) + log, (4 — x). ’

86". ITocrpoiite rpadux GyHKIMA:
1) y = log, (x - 2); 2) y =log, |x — 2;
3)y =log; (3 — x).

87. IIponorapndmupyiiTe BHIpaskeHue:

1) x = 3a2?3/c; 2) x = 4(a - b)%;

g)x=2"00 4) x = /3,513 ;
1/5p-2

5)x=4——; 6)x=4p(p ~ a)p ~ b)(p — ©).
¢ 3

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

3) log x = 2log 13 — élogz— %10g7;
4)logx=log(a+b)—§(2loga+glogb);
5)log x =2log (a — b) + z(loga— glogb).

89. Bruucnure sHaueHUe X!

1 1
iog, (5) = 2) log, 5 (g7 ) =
J2
3) log, 0,125 = ~3; 4)log, 4 =~3;
5)logg x = g ; 6) log; x = -3;
7) logg x = —2; 8) log, 8= 3.
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OTBETHI
3

85.1) -0 <x < 3;2)

g <x<+00;3)-8<x<4.87.1)logx =log 3+

+2loga + 2log b + 3 logc; 2)log x = log 4 + 2Zlog (a - b); 3)log x =
3

loga - 2logb - 1 loge; 4)log x = & (1og3 +1 (1og5 + >log 13));

not

5)log x = éloga - 2logb + glogc; 6)logx = %(logp+ log(p —a) +
+log (p—b) + log (p - ). 88.1) 2°; 2) 53.3%, 3) 132 - 2 25 . 713,

4)x _ (a + l)' (az‘b3/4)—(2/3); 5) x = (a . b)2 (az.b‘2/3)3/4 . 89. 1) 6;
1 AP TN IO
2)-2;8)2;4) 15:5)8:6) 1553 7) 365 8) 55 -

§ 11. Noka3aTenbHble ypaBHEeHUA
N CUCTEMbl NOKa3aTeNbHbIX YypaBHEHUN.
flokazaTenbHbie HepaBeHCTBa

Pemure ypasuernue [90—94].

=13 2) xi-8x+12 — 1;

90. 1) (é)ﬁ‘_:a

3) 2** 47 =8; 4) 32:6 = 92Jx;

x = 1
5) 100% = 10005/ .

1
1_ ——l—x- _ q3(*5)
42.9
3) 7,\/5 =3 7x; 4) 5x—~/3x—5 — 125,
5) 5(*/61) = 625,
92. 1) 5% *=6%14; 2) 85-% = x5,
9 2
3) 4§x 3 _ 7x 3
93. 1) 5%+1 + 5% = 750; 2) 2% — 2v-2 =3,
2
3) 27x-3 +9"‘1=2.33x~2; 4) 75x — 75x~1 = @,
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94, 1) 72 -6-7*+5=0; 2)28-2x — 3. 21-x 4 1 = 0;

3)35+1+ 12 —20=0; 4)3-4%—5-67+2-95=0;
5)6-22r—-13-6*+6-32=0; 6)4-22c— 6r= 18- 32%,
95. PemuTe cucTeMy MOKA3aTeNbHEIX YPABHEHMIA:
1) [3%.5v =75, 2) (37— 4v = 77,
3% - 5* = 45; 3x/2 —29=T,
3 . 4 =
) 2308l ){2x+3y 17,
2x+2 — 3y+1 —_ 5;
8
2% ¥ = 9’
5 2 2y — 6
) f642 + 64w =12, ) 3-2x+2-3y=%,
64*1Y =4./2; .
2* - 3Y = 1
96. PemuTe noxasaTennLHOE HEPABEHCTBO:
1y 1, . 3x> 1.
1)(5) < g 2) 3% > 27; 3) 28> 25
4) 3** -1 > 1; 5) 2% > b5; 6) 2x2-8x+18 > g

97. PemiuTe HEepaBeHCTBO:
1)4* -2 < 12;
2) 82x-1 4 8x+1 72 < 0
3) 52x ~ T* - 35+5% + 35+ 7> 0;
4)3+9*-10-3*+ 3 < 0;

B)3+4% + 3 +0¥12— Geqrtl 4 2 .95+ <,

OTBETbI

90.1)3; 2) 2; 6:3)-1;3;4)9; 5) 35 1.91.1) 152)8;3)-2; 1, 4) 7; 5) 3.
92.1) 4; 2) 5; 3) 5. 93.1) 3; 2) 2; 3) 0; 4) ;. 94.1) 0; log, 5; 2) 1; 2;
3) 2; log; §; 4) 0; 1; 5) —1; 1; 6) —2. 95. 1) (1; 2); 2) (45 1); 3) (3; —2);
(1og, 5 10g5 8} 4) (3 2 5) (35 5 (55 1} © 2 0). 96.1) x > 3;
2)x>38;8)x>-1;4) x < 2w x > 2; 5) x > log, 5; 6) x <3mam x > 5.
97.1)x<22)x<1;8)x<0;4)-1<x<L;5x<-3.
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§ 12. lorapudmmyeckme ypaBHeHuUA
W CUCTEMbI 10rapuPMUUYECKUX YPaBHEHU .
NorapupmMuyeckue HepaBeHCTBA

Pemure ypaBaerue [98—100].

98. Dig(x+4)-lg(x -3)=1g8;
2)lg(x+2)-1gb=1g (x — 6);
Dlg(x—-2)+1gx=1g8;

4)1g Jx — 7T +1g Jy3x — 8 =1;

5) log; (x + 10) = 2;
6)log, 2 +1log, 3= %

99. 1)1g?x+1gx®=1g22-1;  2)log? x - 6log, x = -8;
3)log,,, (x2-3x+1)=1; 4) log? x - log, x = log, x + 3.

100.1) log, x + logg x = 8;
2)log2x+logﬁ x+log, x=28;
z

3)log, x +log, x + log,5 x = 14;
4)log3x+logﬁ x+log; x=6.
3

101. Pemmute cucremy norapudMuuecKkux ypaBHeHH:

1) lgx-lgy=-1, 2) logﬁ (y—x)=4,
y-x=9;
3%+ 20 = 576;
8) [gz+ls — 512, 4){ig(x2+1{12)=12,3 1
og, ¥ — 4 =log, 3 — log, y.
lg Jxy =1+1g 2; ? ’ *

102. Pemmure cucremy ypasHenmii:
1) (log, (x —y) =5 —log, (x +y),
lgx—-1g4=1g3-1gy;
2) (log, x - log, (x — 3y) = 2,
xe yIngy — y5/2;

3) [log, logjlog,y = 0,
log, 27 =1;
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4) {310;;3,& _ 2log4y2 =5,

glogalx _ glogies” _ g

103. Permure nmorapudMuteckoe HepaBeHCTBO:

1)logg(x + 2) < 3; 2) logg (4 — 2x) > 2;
3)log; (x—1)2-2; 4) log, (2 - 5x) <-2.
3 3

104. Pemure HepaBencTBO:
1) log; (8x — 5) > log, (x + 1);
5 5
2)log, 53 (x2+4x—5)>1log, _,(x—1);

3)log2 (x — 1) —log, (x—1)>2;
2
4)log, (x+1)>-2log, 2+ log, (x¥? + 3x + 8);
i T 1

1 1
+ > 1.
5) 1 - log;x log,x

2 2

OTBETHI

98. 1) 4; 2) 8; 3) 4; 4) 11; 5) 15; 6) 216. 99. 1) 0,05; 0,2; 2) 4; 16; 3) 4;
4)%; 8. 100. 1) 64; 2) 16; 3) 256; 4) 27. 101.1) (1; 10); 2) (2; 6);
3) (16; 25); (25; 16); 4) (8; 6); (6; 8). 102. 1) (6; 2); 2) (16; 4); 3) (3; 27);
4)(81;4). 103.1) 2 < x < 25; 2) x < -30; 3) 1 < x < 10; 4) x < %.

104.1)g <x<3;2)x>4;3)1<x<z;x>3;4)x>—1;5)% <x<l1.

Inasa 3. TpuroHomeTpuyeckme pyHKLUm

§ 13. BeKkTOpbl Ha NAOCKOCTYH

105. MapannensHslit nepeHoc mepeBoguT TOUKY (—4; 1) B TOUKY (2; - 3).
B KaKy10 TOYKY OH HEepPeBOAUT TOUKY (5; 5)?

* ™ N . »
106°. ITo namasiM BexTOpam d, b, ¢ mocTpoiite BeKTOp d + b + ¢.

107. Beipasure uepes eXuHUYHEE BEKTODH i 1 ] BEKTOP
_.>
1)a =(-2; —4); 2) AB: A(—-1; 2), B(—2; —6).
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- >
108.BuuncinnTte koopauHaTH BeKTOpa AB: A(—2; —2), B(4; —-1).

109. Haiinure nepumerp TpeyroJlbHKWKA, BEPOIMHAMA KOTOPOTO CJY-
JKAT TOUKHN
A(4;0), B(T7; 4), C(—4; 6).

—>
110. Beruncsiure KocHMHYCH YIrJIOB, obGpasyeMbIX BeKTopoM AB

C OCAMH KOOPAWHAT, €CIH KOODAMWHATBI ero Havaja U KOHIA
A(=2; -3), B(3; 9).

111. Haiixure craiapHoe MpOU3BeIeHe BEKTOPOB & = (2; 4), b= (4; 1).

112. Hafigure ckansapHOe TPOM3BEJEHWe BEKTODOB 4 = —2i + 5],
b=23i -4j.
—> >
113. Boruncnure yron mexay sexkropamu AB m CD, ecam A(3; 1),

B(7; 4), C(3; 2), D(6; 6).

OTBETHI
105. (11; 1). 107.1) -2i; —4j; 2) —i —8j. 108.(6; 1). 109.15 + 5./5.

>, cosB=13.111. 12. 112. -26. 113. 16°,3.

110. cos o = 13

§ 14. PagnaHHoe namepeHune ayr v yrnos

114, TlepeBeanTe 13 rpagycHO B pagHaHHYIO MEDY:

1) 14°,8; 2) 70°,28; 3)16°,24; 4) 114°,75; 5) 214°,8.
115. HepereanuTe 13 paguanHoii B rpafycHyI0 Mepy:

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

116. Brrunieniute B pagmMaHax AYTY OKDPYKHOCTH, DPagHycC KOTODOM
paseH 1,24 m, a gJauHa 9TO# Lyru paBHa 2,15 M.

117. Briuncanure niomans cexTopa xpyra ¢ gyroit 1,82 paxm m
paxuycom 2,26 m.

118.Inomans kpyrosoro cexropa pasxa 0,38 mZ. BrruucnnTe ayry
CEeKTOpa B pajuaHax, ecju paguyc Kpyra pasen 1,52 wm.

119. Iyra oxpyxnoctu B 1,25 paguana umeer Anuny 2,56 M. Berauc-
JIATE PAfUyYC TOM OKPY3XHOCTH.

120. Kpyrosoii cexrop, nmerommit miaowmans 0,86 M2, cTAruBaeTCA Ay-
roii 1,6 paguana. Boiunciaure paguye Kpyra.
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121. Paguycom R = 0,12 M onucada ayra, paguaHHas Mepa KOTOPOil
paBHa 2,5. Haiignre ZJIUHY 3TOH Iyru.

122. BoruncanTe B pagmaHHOH Mepe BeJWUYMHY BIMCAHHOIO yIva,

. 4
OIMPAIOIIErocs Ha AYTY, PAHaHHAA MepPa KOTOPO# = .

o 5n
123. Benmuuna nyru B paguan=oii Mepe paBHa ks Tlop xakum yriaom
M3 TOYEK 9TOM Ayrd BHAHA CTATUBAIONIAA ee xopHa?

124, Brruncaure (pag/c) yrioBsie CKOPOCTH v, 4acoBoil, v, MUHYTHO
U U, CEKYHIHOR CTPENIOK.

125. Yot Tpeyronpuuka ornocsitesa kak 1 : 2 : 6. Borumesnre mx
BEJIMUMHEI B PaAUaHHON Mepe.

OTBETH

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 m2.

118. 0, 329 pax. 119. 2,05 m. 120. 1,04 m. 121. 0,3 m. 122. 27 123. 1%,

. 125. n_ 2n 2n

= _F = T
124. v, = 57660 U« = 1806 * Ve = 9° 9’3"

§ 15. YucnoBbie 3HAYEHUA U 3HAKU
TPUrOHOMETPUUYECKMX DYHKLUM I

126. Haiinure sHAK BEIpAsKeHUS:

sin 60° cos 100° tgZ 200°
ctg 300° cos 150° ?

cos 150° ctg? 280°
ctg 130° cos 170° °

1) 2)

127. Mcnonp3ys eAMHUYHYIO OKPYKHOCTE, HAMUTE 3HAK PA3HOCTH:

1) sin 155° — sin 135°; 2) cos 50° — cos 70°;

3) tg 145° — tg 140°%; 4) sin 35° — tg 35°;

5) cos 70° — ctg 70°; 6) tg 80° — ctg 80°,
128.HaiinuTe sHak mpomaBe/ieHMs, HCMOJb3Ys IPABUJIO 3HAKOB IO

YeTBepTSIM:

1) cos 130° tg 220°; 2) sin 205° cos 305°%;

3) tg 140° tg 190°; 4) cos 320° tg 130° ctg 125°;

5)tg o ctg 3F; 6) tg 1,4 ctg (-1, 2) sin (-2, 1).
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129. Boauucanre:

. W T T T
l)smé +cos§ +tgz —ctg 1’

() (o (D)t (5}

3) sin? g — cos? g + tgs g —ctg? (

a

-7)
130. Boraucaure £(0); f(g—); f(g), ecau f (x)=sin? x +sin? 2x +

+ sin? 3x.

OTBETbI
126. 1) (-); 2) (). 127. 1) (-); 2) (+); 3) (+); 1) (-); 5) (-); 6) (+). 128.1) (-);
2) (-); 3) () 4) (+); 5) (+); 6) (+). 129.1) 1; 2) 0; 3) —i- 130. 7(0) = 0;

)= 1(5) -2

§ 16. BbiumcneHune 3Ha4€HUN TPUrOHOMETPUYECKIKX
GYHKUNN NO AAHHOMY 3HAYEHUID OAHOM N3 HUX

131. Beiuncamre:
3n

1) cos a, tg a, ctg o, ecnnsin(x=—%, 35 <0< 2m;
. 8§ =

2)sin a, tg a, ctg a, eCAM COS 0= ~7%, 5 <O <T;
. 8 3n

3) sin «, cos o, ctg o, ec.nntgoc=ﬁ,n<a<?;
. 7 3m

4) sin a, cos o, tg a, ecnnctga=—2—4, 5 <a< 2.

132. Boruncnure snavenne byaxunm y:
1) y = sin* x + cos? x, ecin tg x = 2;

2)y =

sin3 x + cos3 x
sin3 x — cos3 x

,ecau tg x = 3;

3)y = sin2 z + sinzcosz+1 ecamte z = 3
y cos?z + 3sinzcosz+ 1’ g :
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OTBETH

__35 12 : - -
131.1)cosoz~13,tgoc —15> ctg o = 5,2)sma 17,tgoc
-_15 - -8, i - _8 = _15 - 15,
= 8,ctgoc— 15,3)s1noc 17,cosoc 17,ctgoc g
4)sin(x=—% cos o = tga—— .132.1) (—-—————) s(tgtx+

25° 25’ 1+ tg2x
3
+1)____ 2)tg x+1=1il;3) 2tgz+tg2+1___l_1

25° tgd x -1 13 tg2 2z + 3tgz+2 10°

§ 17. OcHoBHble TPUTOHOMETPUYECKUE TOXAECTBA.
JlokasaTenbCcTBa TOXKAECTB

Yupocture Bripakenue [133, 134].
133.1)sin? o + cos? a + tg2 o

ig o ctg o

2)1—tg2a 1-ctg2a’

3) sin o sin o
1+ cos o 1-cos a’

4) sin? o — cos? o + cos? o;
5) tg2 o cos? o + ctg? a sin? o;
6) cos? o + sin? & cos? o + sin2 a.
cos® a - sinfa
1340 dnacos o’
2) sin o cos a (tg o + ctg 0);
3) (sin o + cos )2 + (sin o — cos ®)?;
4) sin® o + cos? o - sin? «;
5) sin? o + sin? o cos® o + cos? o
6) ctg? o — cos? o ctg? o - cos? oy
7 (1 + sin o) (tg o + ctg o)(1 — sin a);
8)(1 +tg o) + (1 - tg o2
135", lokakure TosKAECTBO:
1) tg2 o - sin? o = sin? o tg2 o
2)sind o (1 + ctg o) + cos3 o (1 + tg o) = sin 0. + cos o
3) 1 —sin® a — cos® o = 3sin? o cos? o
4 cos? o« (1 —tg o) (1 + tg o) = cos? o — sind &g
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2 .
sin? o’
6)tgZ2o (1 +tg2a)(1 +ctgZ o) — (1 —tg2 )2 = 4tg2 o

136*. Jloxaskure TosxaECTBO:

5) (ctg o+ 1)% + (ctg o — 1)?) =

) sin? x sin x + cos x
sin x — cos x 1-tg2x

=sin x + cos x;

1- (si + 0)2
= (sin o cos 0.) =2tg2(x;
sina - cos o0 ~ ctga

) tg o
tg o + ctg o
4) cos o (sin o + cos o) (1 — tg &) = cos? o — sin? o
5) cos? o — cos? o ¢ sin? B
sin? o -sin2 B
6) sin? o sin? B + sin? o+ cos2 B + cos? o = 1.

=sin2 o

= ctg? o~ ctg? B;

OTBETbI

133.1) —— ,a;ﬂ +nkY; 2) 05 8) ———, o # k; 4) sin? 03 5) 1; 6) 1.
134. 1) cos o, — sin a; 2) 1; 3) 2; 4) cosz o; 5) 1; 6) 0, o = nk; 7) ctg o,

o # nk; 8) 2 ,oc;t + Tk.

2

§ 18. llepuogunuHocTb
TPUTOHOMETPUUYECKUX PYHKUUA

Boruuciure nepuoy pyuarmun [137, 138].

137. 1) y = cos 8x; 2) y = cos E;
3) y = tg 2x; 4)y=ctg g;

5)y=sin(g +g)

138.1) y =sin bx — cos 4x + 1;
2)y=2sin z — 3sin g,
3)y=sin 2?36 + sin g;
1) Bnecs u najee k€ Z, rae Z — MHOMKECTBO I€JbIX TUCEJ.
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5
3x - 3cos &

4)y =sin 7 3

+ cos 5x;
5)y—tg 5 —4ctg 5 - 2.

139. Brruncinre:

1) cos 7230°; 2) sin 900°;
3) tg 1125°; 4) ctg 1305°.
140. Beruncnure:

1) 4sin 810° + 3 cos 720° — 8sin 630° + 5 cos 900°;
2) tg2 600° + ctg? 585° + 3;

3) 2tg 945° — 4 cos 1500° — sin 1170°;

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

141. Brruucnure;
1) sin 8,3 n + cos 4,6 w; 2) sin %t +tg %t;
3) sin 7,854« tg 3,927°; 4) e

cos ( —5m) + ctg (—-21n/4)"
142. Yupocrure Bripaskenue:

1) sin? (g, - 41:) + cos? (871: - g )+ 2;

2)sin? (2r + o) + cos2 (6n — o) + 1;

3) tg2 (51t + g )+ ctg? (3n - g );

4) cos (o — 4n) sin (o — 87n) tg (o — 137);
5) tg (o — ) ctg (o — 3w) sin? (o — 27).

143*. lokaxnre TOXKZECTBO:
1) cos (8 + o) cos (4 — o) + sin (o + 67) sin (0 + 47) = 1;
2) sin (6 — o) cos (10x + @) tg (Tt — ) ctg (121~ o) =
= —gin o cos o3
1+tg B+ o)+ tg2(Tn—- o)
1+ctg(5n+0)+ ctg?2(bn— )
cos(8n— o) tg(3n— ) _

4) sin (6 — o) ctg (5 — «) =-tgo;

3) = tg? o

sin? (8n — o)
ctg2 (Tn+a)+ 1
ctg(183n - x)+ tg(dn+ x) _
tg(bn+x)—ctg (TR + x)

0)

= sin? q;

6) 1.
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OTBETHI
137.1) %n; 2) 8x; 3) g; 4) 5m; 5) 4r. 138. 1) 2x; 2) 24n; 3) 30w; 4) 16m;

5) 6m. 139.1) 3/;; 2)0; 3) 1; 4) 1. 140.1) 5; 2) 7; 8) -1; 4) /3 — 1.

141.1) 3:2)-3; 3) 1; 4)—3 . 142. 1) 3; 2) 2; 3) 6; 4) sin? ; 5) sin .

§ 19. dopmynbl npuBeAeHUA

Brruucanre [144, 145].

144.1) sin 135°; 2) cos 240°; _ 3) tg 320°;
4) ctg 140°; 5) tg 4,85; 6) ctg 150°;
7) sin 340°; 8) sin 2,15.

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

. 13xn 17n 22n 37w
2)Sln(—T)+COS 3 +tg 35 —ctg el

. 471 2lxn 23n 197
3)sm(—T )—tg —4-— + tg (—T )—ctg T,

4) ctg 225° — ctg 675° — cos 495° + cos 765°;

sin2(3—7t + OL)
2 sin2 (—o)

ctg? (¢ — 2m) ctg? ((x ~ 3_1c) H
2

5)

6) sin (—-810°) + cos (—900°) + tg (—395°)ctg 575°.

146. Vopocrure:
1) sin (ot — 371/2) cos (27 — o) — sin (& — o) sin (T + ®);
n 3x
tglo — 3 -ctg(n — o)+ cos|a + 5
e 3) )

sin (m — )

3) cos (3; +oc)tg(1§t —oc)—sin(zét —oe)+
+ctg (%t —-oc)— ctg (g —a);
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sin (2 — o) tg( + oc)c1;g(3—7t - a)
4) cos (2 + o) tg (k + ) ;

5) sin (0. — 2m)cos (3%: - oc) ~tg(n—o)tg (3?” - oc) + cos? (g - oc).

147*. Nokasxure TosRAECTBO:

cos? (§1—t - a)
2 cos2 (—a)

1) tg? (a — 2n) g2 (a 3 §2T_f) =

2 sin(n + ) tg(a—-m  cos(2m— @) _ ... o;

+
ctg (g - oc) ctg (tr + &) cos (ng - oc)

3n b4
_ 2 _ 2k _ 2
1-ctg (a 2) tg( 2)

—cte? (oL — 21)
ctg (a + g) 1-ctg? (a )

4)cos(37 +a)+s1n(o¢ ) — tg(a——)—tg(an a)=0;

3)

b4

sin (m — a) ctg (§ - (x)cos (2t — o)
5) = sin o.

tg (1 + o) tg (g + (x) sin (~a)

OTBETbI

144.1) g ;2) —}a : 3) -0,8391; 4) —1,1918; 5) —7,14; 6) - /3 ; 7) —0,342;

8)0,837.145.1)-1;2) /3 —1; 8) - ﬁ 14)2+ J2;5)1;6)-3.146.1) 1;
2)1;3)0; 4) 1; 5) 1.

§ 20. ObpatHble TpUroHOMeTpuYeCKme GyHKuun

Beraucaure [148—150].

148.1) arcsin 0,7880; 2) arccos 0,9063;
3) arctg 2,145; 4) arcctg 0,9657;
5) arcsin (—0,9033); 6) arccos (—0,8995);
7) arctg 0,2562; 8) arcctg 2,234.
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149. 1) arcsin 1 + arccos 1 + arctg 1 + arcctg 1;
2) arcsin 0 + aresin 1 + arcsin (-1);
3) arccos 0 + arccos 1 + arccos (—1);
4) arctg (—1) + arcctg (—1);

5) arcsin % + arccos % + arctg 0;

6) arcsin (—%) + arccos (—g) + arctg 0;

J2

7) arcsin g + arccos 5 + arccig 1;

8) arcsin (—“/75) + arccos (—g) + arctg J3.

150.1) sin (arcsin (—g) + arctg /3 );

2) ctg (arccos 1 + 2arctg (—‘/?5 ) );

3) cos | 2arcsin @ — arctg A3
2

4) sin? ( arcctg 1 + arccos é)

J3

OTBETHI
148. 1) 0,9076; 2) 0,4364; 3) 1,1346; 4) 0,8028; 5) —1,1274; 6) 2,6894;

7) 0,2508; 8) 0,4209. 149. 1) m; 2) 0; 3) 53 4) 2:5) 2: 6) 72: 1) 2F;

.150.1)0;2)—@;3)@;4)2.

51

8%

§ 21. TpuroHoMeTpmyeCcKne ypaBHeHmA.
MpocTeitwne TPUroHOMEeTPUYECKNE HEpABEHCTBA

Pemiure ypaBuenne [151—157].

151.1)sinx=§; 2)cosx=é;
Ntgx=1; 4) ctg x = 2,05.
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J3,

152.1)sinx=~—é—,
3)tgx:—§;
. 1
153.1)sin 2x = 5
3)sin x = ?—);

154. 1) sin? x = % ;
3)tg2 x =1;
155.

1)2sin?x+3cosx - 3=0;

3) 5ctgZx — 8ctg x + 3 =0;

156.

2)cosx=—§;
4)ctgx=—§.
2)cos 2x = 1;
=
1tg3x="2.
2)coszlx= é;
4) ctg? x = 3.

2)cos?x—cosx—2=0;

4) 7sin2x - 5cos2x +2=0.

1) sin? x — 10sin x cos x + 21cos? x = 0;

2)8sinZ x +sin x cos x + cos2 x — 4 = 0;

3) sin? x — 2sin x cos x — §cos? x = 0;

4)sin® x — 6sin x cos x + Hcos® x = 0;
5)9sin? x + 25c0s? x + 32sin x cos x - 25 =0,

157.

2

3) 3sin? (x— 3
4) 21g2 (:3215 +x)+ 3tg(

5)2sin2x+5sin(

3rn
- —x

T
2

6) tg x(sin x + cos x) = 0.

Peintute uepapesnctrso [158—160].

158.1) sin x > 0;
4) cos x < 0;

159.1)sin x < 1;
4)ecos x < 1;

2 - 9663

1)cos?(n—x)+ 8cos(n+ x)+ 7=0;
2)2cos?(x —w) + 3sin(n + x) = 0;

)—cos(x+47t)=0;
= +x)=0;

)-2-o0;

»
?

2)sin x < 0; 3)cos x > 0y
5)tg x > 0; 6)tg x <0.

2 H >1- 3 i < =
)sin x 55 )sin x 5
5)cosx>72; 6)tgx>%_?—).
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160.1) sin x>~ 22 2) cos x <~ L2 Bsinz <L
4)tgx <-4/3; 9)ctg x > —1; 6)sin2x<—%,
OTBETI

151, 1)(_1)k§ +1ik; 2) i;—c +27k; 8) g + rtk; 4) 26° + 180°k. 162, 1) (—1)++1 g +
+ ks 2) £3F + 2nk; 3) % + ks 4) T + k. 153, 1) (-1 5 + 2 ; 2) ks

—1Vearesin 2 .4y & 4 TR n . 1
3) (-1)raresin ¢ + mk; 4) 55 + 5. 154. 1) t7 + mk; 2) farccos 3 +

+nk; 3) k3 + mk; 4) ig + mk. 155. 1) £z + 2nk; 2mk; 2) n(2k + 1)

3) arctg 0,6 + nk; = + nk: 4) j;g + k. 156. 1) arctg 3 + nk; arctg 7 +

b g

+ mk; 2) —:—; + rk; arctg g + nk; 3) —g + nk; arctg 3 + nk; 4) ;—t + Tk;
arctg 5 + nk; 5) nk; arctg 2 + nk. 157. 1) 2nk; 2) (——1)”(%) + tk; 3) g + ks

Farccos % + 2nk; 4) 1§t + nk; arctg g + ©k; 5) g + nk; 6) nk; —-:i[ + mk.

158. 1) 2nk < x < 2k + 1)rt; 2) (2k — 1)n < x < 27k;

3)—g +2nk<x<g +2nk;4)g +21cl;:<;vc<§2’—t + 2nk;

n

T 4mk<x<nk.159.1)-3F +2nk <x <} +2uk;

5)nk<x<’2—‘ + 7tk; 6) —
2)g+2nk<x<%"+2nk;3)—§}+2nk<x<g+2nk;
4) 2nk <x<(k+1)2n;5)-j{ +21‘ck<x<g + 2nk;

6)% +mhz<x<%c + ntk.

160. 1) -3 +omk < x < 3 +2nk; 2) 3 + 21k < 2 < OF + omk;

b4

3)—%" +2mk < x < —F +2mk; 4) —5

+1tl'z<x<~1§t + ks

3n | 5n T
S)mk<x < f +nk;6) -5 trk<x<-g5 +Tk.



§ 22. TpuroHoMeTpuyeckue GyHKUUM
anrebpam4ecKoil CyMMbl BYX apryMeHToOB
(bopmynsl cnoxenus)

Breraucaure [161—163].

161. 1) sin (o + B), ecan sina=g,cos|3=—%,
T 3n
-2—<a<1|:,n:<[3<7,
2) cos (0. + B), eclIn tg(x=—g,7é,tgﬁ=%,
s 3n
§<a<n,n<[3<—§;
. . 4 . 3
3) sin (a0 + B) m sin (o — PB), ecIn cosa=5,s1n[3=5,
3n 3n
7<a<2n,n<[3<-2—,
. 8 3
4) cos (o0 + B) m cos (. — ), ecJn sm0c=1—7,cos[3=5,
T 3n
§<0L<TC,?<B<27E,
. (T b4 3
5) sin (Z +0t)ncos (1 +0c), ecinu tga——z,
T
3 <o <T.
1 3 . .12 15
162.1) tg (arctg 5 +arctg é) : 2) sin (arcsm i3 +arccos 1—7),
3 . 8 51
3) cos (arccoss + arcsin ﬁ), 1) tg 12’

7
5)tg1—’2‘.

163.1) cos (g + (x)cos (g - oc)— cos? o

cos 115° sin 305° + sin 35° cos 25°
) cos 160° sin 230° — cos 70° sin 40°°’

sin 40° cos 15° — cos 40° sin 15°
cos 15° cos 10° — sin 15° sin 10°°

3)
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4) 2sin (g + (x) sin (T—c - (x) + sin? o

4

+ cos 5

r
5) sin —; 12 15

*
164°. Tokaxkure TOX AECTBO:

cos 0 + sino _ T ]
1) cos o0 — sin o =tg (Z +a)’
t2 —t2
2) 2D gt B)-te (- B)

1-tgZ2atg?p
tgo-tg P+ (tgo+tgP)ctg (o +P)=1;

8t
4)tg(§ +0() ~tg (g _a) B 1—3§,g(20c’

5) cos 15° + /3sin 15°= /2.

165. Periure ypaBuenue:
1) sin 2x cos x + cos 2xsin x = 0;

. f(4n . (4rn .
2) 2sin (—3— —x)—sm (? +x)—0,

3x _ . x )
7 =§8ln 5 *COs x;

3) cos 5

4) 5sin (g +_x)+ 7 sin (g —x)=0;

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

OTBETDI

416 J2. 102 220 .
161. 1)65’2)425’3)25’04) 85’ 8"5) 10’ 10 -162. 18; 2)221’
3)a2:4)2+./3:5)-2-./3.163. 1)~ 3 ; 2) J3; 3) tg 25% 4) cos? a; 5)[9.
165.1) % ; 2) : +nk;3)nk;4)arotg6ﬁ + ks B) & + —3-’“; 5 k.

§ 23. TpuroHomeTpryeckue GyHKUMN
YABOEHHOTO0 apryMeHTa (hopMynbl YABOEHHNA)

166. Broiuucnure:

. . 3 3
1) sin 2a, cos 20, tg 2a, ecu sin o0 = — ¢, << ?";

36



2) sin 2q, cos 2q, tg 20,
3) sin 20, cos 2a, tg 20,
4) sin 2q, cos 2q, tg 20,

167. Bepasure:

1) cos 30 uepes cos

eCHN Cos O =

1 on=—§
ecau tg 1’

2) sin 40 uepes sin O ¥ COS O}
3) cos 40 yepes sin o ¥ COS O

4) ctg 30 yepes ctg Q;
5) sin bo uepes sin o.

Breruucaure:

168.

cos 20.

1) sin o

?

sin 2q
2¢cos o’

2)

cos 2¢
cos o

3)

>

4) cos (Zarccos g) ;

5) tg (2arctg %)

169. Yapocrure:
1)1 — 2cos? (:It - gx);
. 5 (T Ho
3)1 - 2sin (Z - —2—);

5) cos 40 + 4 cos 2o + 3.

170", TokauTe TOXRAECTBO:

- cos 20 + sin 20
4 cos 20 + sin 2a

1
1)1

2)

14 cos 200 . 1+ cos 40

cos 20 sin 40

4
ecnnctga=—§,
. 3
ecau sin o = — ¢,
o

4

ecJii cos 0 = — g ,
. 3
ecru sin o= —¢,
5

2 (T _ 3¢

2) 2cos (4 5

in2 (& + ¢
4) 2sin (4 +2)

=t{g o3

= ctg o

14 sin 200 _ sin o+ cos o |

3) =

cos 20

cos o - sin o’

37“ <o < 2m;

5 Sa<m;

3n < < 2m.

3n
<o < 2m;

3n
n<o< =5 ;

3n

<o <2m;



1+ cos 2a

= 2 oy
4 1 - cos 20 =ctgt o

5) cos 20, _l-tga
1 +sin200 1+tga”

171. Perunte ypaBuenue:

1) 2cos (g —x)sin (g +x)—1=0;
2) sin x + sin 2x — cos x — 2 cos? x = 0;
3)tgx —tg2x=0;
4)cos? x —sin® x = 1;

5) sin 2x ~ sin x = 0.

OTBETHI
166. 1)sm2a——4 cos 200 = 5= tg2a—— 2) sin 20 = —120 120 cos 20, =
257 25’ 169°
_ 119 120 . _ 24 _1 _ 24,
= ~169° tg 2(x—m, 3) sin 20 = 35 cos 20 35 tg 200 7
i —_24 - — 2 3 — .
4)sin 200= -5z, cos20= 5, tg2n = 167. 1) 4 cos® 0. — 3 cos o

2)4sin o+ cos® o — 4sin® o+ cos o; 3) cos? o - 6sin? o *cos? o + sin? o

) ctgd® o — 3ctga

. ind ry — Y S ; _T .9y 3.
3ctg2a—1 + 5) 16sin® o — 20sin3 o + 5sin o. 168. 1) 755 2) =3

3) 20, 4) ——, 5) ;;g 169.1) —sin x, 2) sin 30; 3) sin bo; 4) sin o
5)8cost o 171.1) § + mk; 2) & 2—" + 2mk, § + nk; 3) mk; 4) nk; 5) nk,
7[
5 + 2nk.

§ 24. TpuroHomeTpuyeckne QyHKUNK
NONOBMHHOrO aprymeHTa (hopmyasl geneHus)

Boruucaure [172, 173].

o 1 T
172. 1)sm2,cosz,tg§, ecilu cos 0 = —5; 3 <a<m
.o o o . 4 n
2)sm§,cos§,tg§, eciu sin o = ¢ ; 3 <0<
3)s1n2,cosz,tg%, ecnntgot=2ﬁ; 1c<a<3?n;
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Lo « o _ 3. 3=
4)s1n—2-,cos§,tg§, ecinu ctg o = 3 5 < a<2m.
173. 1) sin @, ecou tg% = 2;
2) cos 0., ecau tg% =3;
3)tga,ecnntgg=J§;
4) ctg o, ecxntg% =-.J2;
5cos o + 4 o _
9) m—a—_i,ecnutg 3 = 2.
174", Moxasxure ToxzeCTBO:
int & _opst & — _ .
1) sin 5 —cos’ 3 cos O3
2) {sin (0/2) + cos (0/2))? = ¢pg2 (E _ oy
1 -sin o 4
tg (0/2) tg (a/2) .
Nirtgws T T te(/z B
2sin o~ sin 200 _ . o O,
4 2sin o + sin 20 =tg 2’
2tg (0/2) —
) Thtg?(arz) SR
175. Pemnte ypapaenue:
1)851n§cos§cosxcos2x=1; 2)1-cosx=2sin§;
3)1+cosx=2cosf; 4)1+cosx=cosg.
OTBETHI
172.1)sin% =§,cos% =%,tg% =A/E’»;2)sin%t =¥,cosg= g,
o _ o o _ A6 o _ _J3 o _ 7. A |
tg§~2,3)sm§——?,cos§-— ?,tgé— ﬁ,4)s1n§ 30
cos%=—“/7§,tg%= ?.173. 1)sina=f,—f;2)cosoc=—§;3)tga=—ﬁ;
J2

tyetgo="2;5) 1. 175.1) T + 2. 2) 2nk; n(1 + 4k); 8) 4nh; m(2ke+ 1);
4 n(2k+1); +2F + 4k,
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§ 25. llpeobpa3oBaHue NpoussegeHus
TPUFOHOMETPUYECKUX HYHKUMIA
B anrebpanyeckyro cymmy

IIpeoGpasyiite B cymmy [176, 177].

176. 1) sin 45°sin 15°%; 2) cos 35° sin 33°;
3) cos 50° cos 15°% 4) cos (— cos 12 ;
5) 4 cos (o0 + B) cos (o — B); 6) 12sin (—90) sin 4a;
7) cos (a0 + B) cos (2a + B); 8) 4 cos % €os 0 sin 3?0‘ .

177.1) 4 cos (12 )cos (T% + x); 2) 4 cos (g + x)sin (g - x);

3) 2sin (x + o) cos (x — a); 4) 4 sin 160 sin 40,
. 38r . n
5) sin o0 St 17 6) cos Tx cos dx.

178.IIpencraBbTe B BHAe CYMMBI TIePBBIX CTEIeHEH:
1) sint x; 2) cost x; 3)sin® x

179", Moxaxxure TO% AECTRO:

1) sin 20 sin o0 = 3 (cos o — cos 3a);
2) sin 30t cos o = Q (sin 2¢ + sin 4o);

3) 2cos 37xcos§ =2cos?x+cosx—1;

T . (T
4) 4cos ((—; - a) sin (5 -
5) sin 8x sin 2x = sin? 5x — sin? 3x;
6) cos (o + B) cos (0. — B) = cos? o — sin? P.

)_sin30c.
sin o ’

180.Pemure ypasrenue:
. T Ty _ ..
1) sin (x + g)cos (x - (_i) =1;
: TY. . my _ 1,
2) sin (x+ §)s1n (x - §) =-%’
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 - é
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OTBETH!

176.1) L1 2) 2 (cos22° — sin 2°); 3) (cos 65° + cos 135%); 4) —3
5) 2(cos 2a. -+ cos 2f3); 6) 6(cos 13 o — cos 5a); 7) % cos o + %cos (3o + 2B);

8) sin o + sin 2o + sin 3o 177. 1) J3 +2cos2x; 2)2+cos 2x — /3sin 2x;

3) sin 2x + sin 2a; 4) 2 (cos 1200 — cos 200); 5) % (cosg — cos 3g’t);

6) % (cos 2x + cos 12x). 178. - lcos 2x + 1cos 4x; 2) s + cos2x +

2 8
nk

+1cos4x 3) smx 5sin3x+—l—sin:”mc.lso.l)g+rcle;2):{+—2—;

8 16 16

LT, TR, . 5) Tk, 1 1, nk
3)nk,4+2,4)nk,5)8,6)iearccos3+3.

§ 26. lTpeobpa3oBaHue anrebpanyecKkoin Cymmsi
TPUrOHOMETPUYECKUX PYHKUWIA B Npon3BeseHue

TIpeobpasyiite B mpousBeaenue [181—183].
181.1) sin 60° + sin 40°; 2) cos 75° + cos 15°;

3) cos 10° — sin 20°; 4) cos 20° — cos 80°;
5) sin 40° + cos 70°; 6) tg 25° — ctg 70°.

2) sin = +sin n

or T
182.1) cos 1z ~ ¢cos 12 i3’

ﬁ;

5T T
3)Slni—2"sl —é, 4)tg 14 t’g 147

5)tg (g +x)+tg (g —x); 6) sin (g +oc)—sin (g —ot);

7) ctg C{ - a) + ctg (g + a); 8) 3 — tg? 20°.

183.1) sin 20 cos 3o — 2 sin? o sin 3a;
2) sin? 5 — sin? 8q;
3) sin o cos B + 2 sin? % sin B;
4) sin 10° + 2sin 5° cos 15° + cos 50°%;
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5) sin 16° + sin 26° — sin 42°;
6) sin 25° + sin 37° + sin 27° + sin 35°.

184", Moxkaxure, uro xxa yraos A, Bu C (A + B + C = 180°) seakoro

TpeyroJjbHAKa HMeeT MeCTO COOTHOIIIeHHE:

C
€os 3 ;

1)sinA+sinB~sinC=4sin4sinl—B 5

2 2
2)1—cosA+cosB+cosC=clsin%1 cosg cosg;
3)sinA+sinB+sinC:ct éct B,

sin A + sin B -sin C g3 cg 3
4)tgA+tgB+tgC=1tgAtgBtgC.

185.IIpeo6pasyiiTe B mpousBesieHHe C MOMOILIO BCIIOMOIATeJbLHOIO

apryMenTa:
1)%+cosa; 9)1-2coso;  3)1-2sinog
4)1+ 2sin o 5)1+tg o 6)1—1tg2q;

7)1 - ctg? o; 8) /3 +2cos .

186". Moxaxure TOMAECTBO:

sin o + sin 3¢
cos o + cos 30

2) tg (g + g) —tg(:-: —g) =2tgo;

3) cos (o0 + B) + cos (o — B)
cos (o — B) — cos (o0 + B)

tg (0/2) + ctg (30/2) _  cosa |

1) = tg 20;

=cig o ctg B;

4) tg (0/2) - ctg (30/2)  cos 2a’
sin o —sin 20 — sin 4a +sin o _ .

5) cos o — cos 20, — cos 4o + cos 5o be 33
. + s . .

6) sin o + sin 3o + sin 5a +sin 7o ~ tg 4o,

cos a0 + cos 30 + cos S + cos T

187.Pemure ypasuerue:

1) cos (g —x)—cos (g+x)=0; 2) cos x +cos 2x + cos 3x = 0;

3) sin 3x + sin x = 2 sin 2x; 4) sin 2x = cos x — cos 3x;

5) sin? x — cos? x = sin 2x; 6) cos x — sin x = /2 sin 2x.



OTBETHI
J6

181.1) 2 sin 50° cos 10°; 2) 5 3) sin 40°; 4) sin 50° 5) cos 10°;

sin 5° _ﬁ_ 1 = Jﬁ sin (n/7)
6) cos 25° cos 20°° 182. 1) 2 2) 2 /65 3) 2 -

5) —==—; 6) J/3sino; 7) ———

cos 2x cos 20(

cos (3n/14) cos (5n/14) ;

; 8) 8 cos 10° tg 20°, 183. 1) 2 sin o cos 4a;

2) sin 8asin 203 3) 2 sin 3 cos ( B) 4) cos 10° 5) 4 sin 8° sin 13°sin 21°;

6) 4 sin 31° cos 5° cos 1°. 185. 1) 2 cos (6 + 5) cos ((—i - g);

2)4sin (3 +5)sin (3 5D 4sin (5 ~5)cos ({5 +3);

4)4sin(—"— _%c) cos(—n—~—) S)ﬁsin(n/tl+0L).6)c032a'7)_00820t

12 12 cos o * 7 cos? a’ sin? o
n o L3 o 2n nk
8)4cos(E + é) cos (E - E). 187. 1) mk; 2y mk + 53 2nk + 33 3) 5
n k 2nk
) E +an5) - + 256) -7 + 2k + D 55 + 22,
lnaea 4. [lpeaenst u Npon3BoAHbIE
§ 27. NMpepen dyHKuMK
Haiinure [188—196].
188.1) lim (222 - 3x +4); 2) lim (x3 - x2+1);
3) ;I—% (8x3 + x2 + 8x + 10); 4) 11_1)1% ((x2 = 1)(x — 3)(x — 5));
(x + 3)(x ~ 2) . Jx+1
5) lim, x + 2 ’ 6)nlc—>4J?c—1'
. 3 . _ 4
189.1) lim oo D lim o
2x3 - 2x? . 3x% 4+ x
DU 5 4 Dl =
x -3 . 4x2 - 9
5)1161—% x2 -9’ 6) xLl(IPa/z) 2x + 37
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190.

191.

192.

193.

194.

a4

x2 - 8x + 15
D S THE

3x% - 8x +4
5x2—-14x+8

2x'—’+x~ 15
-3 3x2+ Tx — 6’

1) hm

3) 11m

x — 6

6f'+3—3

Jx
7 lim 1 m

5) 11

l)hm( s 1

x--1

2
3) lim ——;
)x-erx x2 + 3x

5) lim —%

roc x - 27

1) lim 2x% - 3x%2 + 1
x—o x3 -+ 4x2 + 2x°

5 6
. x° + x
3) lim —/———;
)x—><>0x3+x4’

5) lim (J/x% — x - x);

in2
sin® x

1) lim —m—;

x>t 1 4 cos x

3) lim tg ad

-0 1 - gx—l

sind 3x
’

5) lim

x—0 x38

. sin 2x cos x
1 lim ———=;
x-->0 X

. cos 2X —CoS X
3) lim ————~=
x—0 x
sin x - tg x|

5) lim ;
x »0 X

x3 + 1 x +1

x3 -1

8)3121_)m] x -1

- Tx + 10
2)}131 ¥ _0x 1 20°
4) lim 3xf + 5x + 2

x5(2/3) 3x2 + 8x + 4°

Jx 41 -1

) lim
3
8) l1m “//_i_l

2) }113%0 (x2 - 5x + 6);

4) lim (5+3-2C—3);

X- >0 x2

~ 8
6) lim —< .
Yhm o3

3x%2 — 5x + 4
2) lim ——————
)x—wﬂ x2 4+ 2x + 3
xt - x84+

4) im ————
)x—wc x3 + 2x2 + x

6) J%1_1)1’1m (Jx2 + Bx — x).

r

sinx — cos x
tgx -1 °

. 3x
4) il_% sin 2x°’

2)

x—{m/4)

sind x
P

o i

sin 3x + sin x
2) lim —mM™M—————;

x—0 x

. cos x — 1
4) lim ———
x—0 X

Cos X

6) lim ——— .
) x>{n/2) /2 — x



195.1) bm, {1+ 53]’ 2 i, (1- &)’
3 1\-2
3) limy (1+42)%; o lim (1+3)7
o i (52 & lim (LY
196.1) lim (1 + ng}% ; 2) lim (1 + 553)2";
3 tm (1-5)s o tim (1+3)
OTBETHI

188. 1) 6; 2) —1; 3) 10; 4) 9; 5) —6; 6) 3. 189. 1) 00; 2) o0; 3) é; 4) 1; 5) %;

6) —6; 7) %;8)3. 190. 1) §;2) 3: 3) 1; 4) }1;5) 6 6) %; 7) 2;8)

- COIN

191. 1) 1; 2) 003 3) 0; 4) 5; 5) 3; 6) 5. 192. 1) 2; 2) 3; 3) 0; 4) 003 5) —3;
6)2.193.1) 2; 2) “2; 3) -2; 4) 35 5) 27; 6) co. 194.1) 2; 2) 4; 3)0;
4) -3;5)0;6)1.195. 1) e2/3;2) "5/ ; 3) el12/5) ;4)%;5)71;;6) e.
196. 1) e*/9; 2) e10/3; 3) ¢73; 4) ¢ 3,

§ 28. NpounssoaHasn CTENEHU M KOpHA

Haiingure npoussoguyio dyuxkupu y {197, 198].

197.1) y = 4x3; 2)y=38x 4% 3)yy=4x3/1;
4)y = Yx?; 5)y = 3B8x; 6)y=5%x 2.
_ 2. 2. _ 1.
198'1)y_x3, z)y J;(, 3)!/ 3x’
6 i 1
4Hyy= —; By—= —=; 6)y= .
ST~ W = T

a5



Boruucaure npousBoAHYO f'(x) Ipu JAaHHOM 3HAYEHHH ApryMeHTa X

[199—201].

199. ) f(x)=4x3-3x2-x -1, x=-1;
2)f(x)=38x"—2x%+ 4x -1, x=-1;
) f(x)=1-x2+x3—x*+x5, x=2.
200.1) f(x) = (2x3 - 1)(x2 + 1), x=1;
2) f(x) = (3 — x?)(4 + x?), x=-2;
3) f(x) = (x%+ x?)(x2 - 1), x=-1.
2 1
201.1) f(x) = S5, x=-2;
2 1
2)f(x) = 5. x=1;
- 3x -1 -
3)f(x)_2x+1’ X 2.
OTBETHI

197. 1) 12x%; 2) —12x73; 3) 3x (/9; 4) gx‘(‘m; 5) gx‘(2/3); 6) —%x‘ (5/8),
B 4. DY (32, 2y — ) (4/3). AN —A—(5/3). Y D . 5/2). @y — L (43
198. 1) —6:x 4; 2) ~x~8/2; 3) — 1 x/3); 4) ~4x~/3); 5) -2 56/, 6) ~ L - 4/3,

199.1) 17; 2) -4; 3) 64. 200. 1) 14; 2) 36; 3) 0. 20L. 1) 5: 2)-3: 3) ; -

§ 29. pon3BoAHAA CNOXKHON PYHKLUK
(byHKUMKM OT DyHKUKK)

Briuncanre npounsBoguyio f'(x) Ipu JAaHHOM 3HAYEHUM apryMeHTa X
[202—207].

202.1) f(x) = (x2 + 2x — 1)4, x=-1;
2) f(x) = (x3 — 4x2 + 3)7, x=1;
3) f(x)=(8x - 1), x=1.

203.1)f(x)=x3_ 1 x=2;
2)f®) = T x=2;
3) f(x) = L x=1

(x2 + x + 1)?°
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204.1) f(x) = J4 — x2, x=.3;

2)f(x)=AJx3 + 1, x=2;
3) f(x)= Jx2% - 2x, x=3.
205.1) f(x)=x Jx2 + 1, x=./3;

2 fx)=(x2-1) Jx2 - 1, x=.2;
3)flx)=(x2+1) Jx2 + 1, x=.3.

206.1)f(x)=6—“/iii1, x=2./3:
2) fx)= 1, x= J5;
3) f(x) = 2211 x= 3
Jxz2+ 1’ )
207.1) 1= 2=, x=2./2;
2 , = .53
)10 = = x= .J5
— x2 —
OTBETHI
202.1) 0; 2) 0; 3) 24. 203. 1) ~22; 2) ~2: 3) —2. 204.1) -/3; 2) ;
3)2gé 205.1) 1; 2) 342; 3) 63. 206.1) 15 2) = 3) 2‘f3

207.1)5:2)—3: 3 )”5

§ 30. I'eome'rpmqecxme NPUAOKEHUA NPON3BOAHON

208.Haiinure yriaoeo# KoahdunmredT KacaTeabHOI, IIPOBEIEHHOI
K mapaloJie B faHHOI HA HEel TOUKe:

Dy=—x2+x B TOUKe X = —2;
Dy=x2-8x+2 B TOYKe X = 3.
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209.1) Haiigure yros saknona napabossl y = x2 — 2x k ocur Ox B TOU-
Kex = 2.
2) HaitauTe yros HaKJI0HA KACATeNbHON K KPUBOI y = X3, ipose-
JIeHHOI B TouKe X = —2 K ocu Ox.

210.CocraBbTe ypaBHeHNe KacaTelbHOH U HOPMAJK K KPUBOLL:
y=x2-7x+10 BrTOourRe x = 4;
2)y = 2x3 B TOYKe X = —1.

211. HajizuTe KOOpAMHATHI TOYKH, B KOTOPOH KacaTeJIpHAd K Iapado-
ae y = x?+ 8x — 10 o6pasyeTt yrox 135° ¢ ocrio Ox.

212. Haiigure, nox KakuMu yriramu napabona y = x2 + 2x — 8 nepece-
Kaet ochb Ox.

OTBETHI
208.1) 5; 2) 3. 209. 1) ~ 63,4°; 2) = 85,2°.210. 1) y =x — 65 y = —x + 2;

2)y = 6x+4; y=—1x -3 211, (-2; —12). 212. arctg (-6), arctg 6.
y 6% "6

§ 31. dusnueckme NpUNOKEHMA NPOU3BOAHON

213. Touka aBUKeTCA NPAMOJMHEHHO Mo 3aKOHY S = t3 + 512 + 4.
HaiizuTe BeIMYHMHBI CKOPOCTH M YCKOPEHUA B MOMEHT BPEMEHHU
t=2c.

214. Touka ABMIKeTCA IPAMOJMHEIHO 110 3aKony S = t2 — 8t + 4. B ka-
KOt MOMEHT BpeMeH U ¢, CKOPOCTE TOUKH OKAKeTCsI PaBHOM HYI110?

215.Teno maccoit m = 12 Kr ABHKeTCH NPAMOJUHEHHO II0 3aKOHY

2

yepes 5 ¢ rocJie HavYasa ABUIKEHH . 3,11(301: UV — CKOpPOCTH TeJa.

2
S =12+ 2t + 3. Hafinure KHHeTUIECKYIO 3HEPIUIO TeJja (n_z_v_)

216. BaBucumocTs TemuepaTypsl Tesna T OT BpeMeHH ¢ 3aJaHa ypaBHe-

1 .
Huem T = 5 t2 — 2t + 3. C KaKoll CKOPOCTHIO HAI'PEBACTCA 3TO TEJIO

B MOMEHT BpeMenu ¢ = 10 ¢?

217. Cuna toka I (A) n3MeHsieTCA B 3aBHCHMOCTH OT BpeMeHH £ (¢) TIo
saxony I = 312+ 2t + 1. Hafigure CKOPOCTL U3SMEHEHUSA CUJIET TO-
Ka yepes 8 c.
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OTBETHI
213.32m/c; 22wm/c?  214.t5,—4c. 215.864 x. 216.8rpag/c.
217. 50 A/c.

§ 32. Npon3BOAHbIE TPUTOHOMETPUUYECKUX DYHKUUN.
pon3BoaHbie 0OpaTHBIX TPUTOHOMETPUYECKUNX

byHKUMR

Haiigure mpon3BogHYI0 TpUroOHOMeTpudYecKoil pyrkiuu [218, 219].
218.1) y = sin 3x; 2) y = cos 2x;

y=tgx—x; 4)yy=ctgx+x;

9 y=1tg x —ctg x; 6) y =sin tcos t;

o . _ 1 —cost

7) y = sin x(1 + cos x); 8)v 1T oont”
219.1) y = sin? 2x; 2) y = cos? x;

3)y = tg? x; 4) y = ctg? x;

5) y = sin? 2x; 6) S = Jsin 2¢;

7yy = 3/sin? 2x; 8)y=%tg5x+§tg3x+tgx.

220.BriuncayTe TPON3BOAHYIO TPUIOHOMETPUYECKOH (QYHKIMHN IPU
JAHHOM 3HAYEHUN apryMeHTa X:

1) f(x) = sin? 2x, x=T7/16;
2) f(x) = cos? 2x, x=7n/16;
3) f(x) = tg? 3x, x=mn/12;
4) f(x) = tg? xsin x, x=mn/3;
5) f(x) = 8sin? xcos x, x =1/4;
6) f(x) = tg2x — clg? x, x=7/4;
7) f(x) = cos 2x(1 + sin 2x), x=1/8;
8) f(x) = T, x=m/A4.

221. Buruncnyure cKOpPOCTh TOUKH, ABIDKYLIERCS IPIMOJUHENHO [0 3a-

KOHY S = 4sin 3f, 8 MOMeHT BpeMeHH t, = g . 3mecs S — OyTh (M),
t — BpeMms (c).

222. BuluuCINTC CKOPOCTh TOYKM, ABEDKYINEHCSA NPAMOJMHEHHO IO
3axoHy S = tg 2f B MOMEHT BpeMeHd ¢, = g . 3necy S — myTsH (M),

t — Bpems {c).

49



223. BriuncauTe f'(x) Ipu JaHHOM 3HAYEHWU apryMeHTa X:

1) f(x) = arcsin x + 2 arccos x, x = “/75 5
2) f(x) = arcsin 2x, x= “’Tré H
3) f(x) = arccos J3x, x = %;
4) f(x) = arctg 3x, x= é ;
5) f(x) = arcsin }C , x= .2 ;
6) f(x) = (arcsin x)?, x = —“gi ;
7) f(x) = arccos J%x, x=.5;
8) f(x) = arcctg 1= 2 x = % .

OTBETHI
218. 1) 3cos 3x; 2) —2sin 2x; 3) tg2 x; 4) —ctg? x; 5) sm;;z.x’ 6) cos 2t;

2sin ¢ 9sin x
T+ cos 2" 219. 1) 2sin 4x; 2) —sin 2x; 3)

7) cos x + cos 2x; 8) cosd =

4) -Z% % 5) 95in 4x; 6) ctg 2¢.Jsin 263 7) 3 ctg 2xsin? 273 8)

sin3 x cos“x

220.1) J2; 2) —N/E; 3) 12; 4) 13,5; 5) 2.2; 6) 8; T) —./2; 8) -2.
221.6 m/c. 222.8 m/c. 223.1) -2; 2) 4; 3) 3 2 4) :23; 5) @; 6) 3

04282,

§ 33. llpounssoaHblie norapudmMmueckmx
¥ NOKA3aTeNbHbIX PYHKLUKUA

Brruucanre npoussoanymo [224—226].

2241y y = x1n x; 2)y =(nx - 1)x;
3) f(x )_1_11_35 4)y =g 2x;
5)f(t)=2lg (¢t + 1), t=1; 6) y = Insin x;

7 f(x) =—Incos x; x=mn/4; 8) f(x) = In tg 2x.
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225.1)y=Insin x — % sin? x;

Hy=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)=1n ctg? x,
226.1)y =3

l—ex

Ny=

5)y =3%
Ny=21gx;

2)y=Intg (g n

1+x
4)y=1In ,\/1—_; H
x =mn/4;
x =T1/4;
x=7n/8;
x=r/4.

2) y = x2e?¥;

DI R
N

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

6)y = 53
8)y=1g(2x +1).

OTBETHI

0,4343 |

224, 1)1+1nx,2)1nx,3) lnx,4) ;5)0,4343; 6)ctg x; 7) 1;

8) _siri14x 225. 1) ctg x cos? x; 2) — prvpelt ; 3) J— [_ -2;

6)4; 7) 4; 8) ~4. 226, 1) ~3¢73%; 2) 2xe® (1 + x); 8) ——; 9 3 + ¢
1. €~ IN2 o 0,8686 . 0,8686

5)3<In 3; 6) S22 7) 2580 ; ) 2EER

§ 34. UccnepoBaHne QyHKuMiA
C NPUMEHEHUEM NPOU3BOAHOM

227. HaiifuTe N1poMeKyTKY BO3PACTAHMA M YOLIBAHUSA (DYHKIIHL:
1)y =x2-6x+5; 2)y = 2x2 - 4x + 5;
Ny=—x2+4x+1; 4)y=x3-3x2+1;

B)y=-5x°+ 322 +32; 6) y = —2x5 + 15 x2 - 36 + 20;

Ny=x'-4x + 4; 8)y=—£—1ix4-—x—1;

9y= 5 10) () = =
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1) y=Iinx3; 12)y=1n31c;

13)y = %xz—ln x; 1)y = e
15)y = el/*; 16)y = Jx2 — 3x.
228.ViccnenyitTe GYHKIUIO Ha IKCTPEMYM:

Dy=x2-8x+12; 2)y=x2-10x+9;
3)y=-~x%+2x+3; ) y=-2x2+x+1;
5)y=2x%-x; 6)y=—%x4+8x;
Ty = £ 25— dx; 8)y = L xb - a2

y 3 b .l/ 3 >
9)y=2x3-9x% + 12x — 8; 10) y = 2x3 — 3x2~ 12x + §;
11 f(x)=e* + e7%; 12) f(x) = x%e7%;
13)f(x)=x—-2In x; 14) f(x) = x1In x.

229. Haiinure HanboJniuee ¥ HauMeHbIlee 3HAUYCHNE (PYHKIMHA B 3a-
JNAHHOM IIPOMEIKYTKE:

1)y=x%—6x+3, x< [0; 5k
9)y = x2—8x +4, x&[-2; 2
By=x- ixQ, xe [-2; 4]
d)y=x2—6x+ 13, xe [0; 6);

1, 1 5 ; 3k
By=j5x*—gx% et ok

6) y = —x3 + 9x2% - 24x + 10, x€ [0; 3].

230.Kaxum pomxeH GBITDH NpAMOYrOJbHIUK HanboablIel IAOIIAnH,
KOTOPHIM MOKHO COI'HYTH U3 KYCKa IPOBOJIOKHM AJAUHOW 50 cM?

231. 13 Bcex npaMOYroJEHUKOB, BIHCAHHBIX B KpYr pajuyca R,
HagUTe TOT, KOTOPHBIN MiMeeT HanbOJBINYIO TIJOMAAD.

232.B paBHOCTOPOHHHIT TPEYTOJBHUK C TIEPHMETDPOM 3 /m BIHCAH
NPAMOYTOJLENK naubosnimreil mwnomaam. Haligure AJIUMHBL €ro
CTOPOH.

233.B TpeyrosbHHUK ¢ OCHOBAHHEM ¢ M BHICOTOIH / BIMCAH IpPAMO-
YroNbHUK HANGOoJLINeH miomany (OCHOBaHHE IPAMOYTOILHUKA
JIeJKHUT HA OCHOBAHWY TpeyroJbHmka). Haliaure piuHbl CTOPOH
IPAMOYTONBHUKA.
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234.B npsiMoyronsublil TPEYroJdbHNK C KAaTeTaMH, PABHBIMU 4 H D,
BOUCAH NPAMOYTOJbHHUK HaubonbuieHd 1jom@asyd Tak, 4TO OJHA
U3 ero CTOPOH JIeXKWUT Ha irunoreHyse. HaliayrTe nauHBl CTOPOH
MPAMOYTONBHIKA.

235. Haiifure npsaMOYroJbHUK HauboJbIleil [IOMAaAy, BIUCAHHBIM
B IOJYKPYT pazuyca R.

236. Haitnure npaMOyroabHUK ¢ HauboJIbHINM IepUMeTPOM, BIIHCAH-
HBIH B IIOJYKPYT paguyca R.

237. 3 Bcex TPEYroaLHUKOB, Y KOTOPHIX CYMMA OCHOBAHUA M BHICOTHI
b + h = a, natiguTe TOT, y KOTOPOTro MAOIMIALL HAUGOIBITAL.

238. 13 Beex IpAMOYTONBHUKOB JAHHOTO IlepUMeTpa 2p HaiifiuTe TOT,
V KOTOPOTO JHAATOHAJEL HAMMEHb A,

239. Yucao 8 pasbeiite Ha ABa caaraeMbIX Tak, 4TOOBI CyMMa UX K-
00B OBLIJIa HAWMEHbIITeH.

240.Ipoussenenwve JBYX HOJOKUTENBHBIX YUce)] PaBHO a. YeMy pas-
HBI 3TH UMCJA, 8CJH UX CyMMa Oy/ZieT HauMeHbIIeH ?

24]1.3axon TPAMONMHEHAHOrO [ABHKEHHA Teja 3aJaH ypaBHEHHEM

S = -3+ 32 + 9¢ + 3. HajignTe MaKCHMATBHYIO CKOPOCTE JBH-
JKeHus Tena. 34ech S — nyTh (M), | — BpeM4d (¢).

242.3akon gBusKeHAA Tesa, GPOLIEHHOIO BEPTHKAJIBHO BBEDPX, 3a/aH

ypasHeHueM S = 19,6t — 4,9¢2. Haiianre HanGOMBIIYIO BLICOTY
nogneMa Tejia. 3gechk S -—— nyre (M), ¢t~ BpeMms (¢).

243. Uccnenyiite Ha HanpaBieHUe BBITIYKJIOCTY KPHBYIO:
y

1
Dy=-2 BTOuKax x, = -1, x,=1;
=2 - -
)y = po BTO4YKAxX x; = —2, x, = 1.

244, Haiinure TPOMESKYTKY BHITYKJIOCTH KPUBOI:

1) y = 2x3; )y =x%
Ny=-x2~-1; Hy=x24+8x-1;
5)y=x3-6x2+2x - 6; 6)y=xt—2x3 - 12x2 + 24x + 8.

245. Haiigure TouKM mepernda KpuBoii:
1) flax) = 2% - x;

2) f(x) = 58— 3x2 + Bx — 4;

3) f(x) = x*— 8x3 + 18x2 — 48x + 31;
4) f(x) = x* - 6x% 4+ 12x% - 10.
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OTBETHI

227. 1) YoriBaeT Ha (—o0; 3), Bo3pacraer Ha (3; +oo); 2) yObiBaeT Ha
(—o0; 1), Bospacrtaer Ha (1; +00); 3) Bogpacraer Ha (—oo; 2), yObIBaET
Ha (2; +o0); 4) BospacraeT Ha (—o0; 0) i Ha (2; +0o0), yObIBaer Ha (0; 2);
5) yoriBaer Ha (—oo; 0) u Ha (1; +o0), BospactaeT 1a (0; 1); 6) yOsiBaer
Ha (—00; 2) u na (3; +o0), Bogpactaer Ha (2; 3); 7) yosiBaeT ua (—oo; 1),
BoapacTaeT Ha (1; +00); 8) BospacraeT na (—oo; ~1), y6eIBaeT Ha
(—1; +o0); 9) y6p1BaeTr Ha (—o0; 0) 1 Ha (0; +o0); 10) ybGriBaeT Ha

(~00; 2/8) u mHa (2/3; +o0); 11) yomiBaer Ha (—oo; 0), BO3pacraer
Ha (1; +o0); 12) yoniBaet Ha (0; +00); 13) yorrBaer Ha (0; 1), Bo3pacra-
et uHa (0; +00); 14) y6uiBaer Ha (—oo; +oo); 15) yomiBaer Ha (—o0; 0)
n Ha (0; +oo); 16) yOrisaer Ha (—o0; 0), BO3pacTraeT Ha (3; +00).

228. 1) min (4; —4); 2) min (5; -16); 3) max (1; 4); 4) max (}1 g)-

5) min (1

55 —g); 6) max (2; 12); 7) max (—2; E); min (2; —l—f—i);

3 3

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; 4e¢ ?), min (0; 0);
13) min (2; 2 — 2In 2); 14) min (1- —1). 229.1) y(3) = -6, y(0) = 3;
2) y(4) = ~12, y(0) = 4; 3)!/(4) - 0, y(2) y(-2) = 1; 4) y(3) = 4
y(0) = y(6) = 13; 5) y(3) = "-5, y(1) = 5-; 6) y(2) = -10, y(0) =

230. Ksagpar co croponoit 12,5 cm. 231. Kpaapar co cropoHoit R./2.
232. 8 ™ 333,41 23, “"“2 +b§ ,1.Ja% ¥ b%.235. Orsomenve

2(a” + 0% -
CTOPOH TIPAMOYTOJbHUKA cocTapaser 1 : 2. 236. Otuomerue cropon npsa-

MOYrombHHKA cocrasnseT 1 : 4. 237.6=h = g . 238. KBagpar co cTopo-

HOM p/2. 239.4 + 4. 240..Ja wu Ja. 281.12wm/c. 242.19,6 m.
243. 1) B TouKe X, BhIIYKJA BHU3, B TOYKEe X, BBINYKJa BBeDPX; 2) B TOY-
KaX X, X, BHITyKJa BHUS. 244. 1) Boinykia BBepx Ha (—o0; (), BEIDIYKJA
BHM3 Ha (0; +00); 2) BCIOAY BBINTYKJIa BHU3; 3) BCIOLY BBINYKJIA BBEPX;
4) BCIOlY BHINIYKJI& BHU3; D) BRIIIYKJAa BBEPX HA (——00; 2), BBINIYKJIA BHU3
Ha (2; +©0); 6) BrillyKJia BHU3 Ha (—0°; —1) u Ha (2; +00); BHIIYKJIA BBEPX
ua (—1; 2). 245. 1) (0; 0); 2) (8; 2); 3) (15 —6); (3; —86); 4) (1; —3), (2; 6).
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§ 35. lnddeperuman byHKUAN.
MpunoxeHue anddepeHunana
K NPUBAUKEHHBIM BbIYUCAEHUAM

246. Haiigure nubdepennnan GyHKIMT:

247.

Dy=01-x)5
1

3)y= ;

)y J2x - 1

5)y=1Intg 2x;
T y=e*sin x;

2)y= J4 - 2x2;
4) y = In cos?x;
6) y = 2%
8yy=1+e~

Brruwmcaute npubiaMikeHHOe 3HAYEHUE IPUPATeHAA QYHRITAH:

Dy=8x2+5x+1
Dy=x3+x-1
Hy=2x2+3

4)y = x3 - 5x% + 80
5)y=Inx

6)v=§nR3

7))y =-sin 2x
8)y =1n x?

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

upu x = 2, Ax = 0,001;
opu x = 4, Ax = 0,001;
opu x = 10, Ax = 0,01;

upu R =20, AR = 0,01;

npnx—— Ax = 0,02;

npu x = 20, Ax = 0,01.

248.Boruncaure npubaniKeHHOe sHaYeHne QYHKIHN:

249,

DAx)=2x2—x+1
2 f(x)=x%2+3x+1
1 1

3) f(x) = -x3+ x2 2x + 4

4)f(x)=xr‘+x2+x+1

upu x = 2,01;
opu x = 3,02;

npu x = 1,1;
opu x = 0,001;

5 f(x)=at-1 npu x = -3,3;
6) f(x) = opu x = 1,1;
) F(x) Jx p
7)f(x)—x3—x2+x—3 npu x = 3,03;
8)f(x)=8x3-x2+5x—1 npu x = 3,02.
Brrumennre npubinkeHHOe 3HAUCHME CTEIIEHU:
1) (9,06)?; 2) (1,012)3; 3) (9,95)%;
4) (1,005)19; 5(0,975)%; 6) (0,988)3.
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250. Briuncaure npubnmikeHHOe 3HAUEHHE KOPHA:

1) 3/1,012; 2) ¥25,16;
3) 424, 84; 4) J101;
5) /99,5 ; 6) 12/1,03.

251. Boruncanre npubavikeHHOe 3HAUeHHe BeJMUWHBI, OOPATHOIL
JTAaHHOM;
1) 0,99; 2) 9,93;
3) (1,004)%; 4) 0,998.

252. Brrunc/iuTe 0THOCHTEIBHYIO HOrPeITHOCTD (PYHKIVH:
1) S = 2nR, ecim B =50 cv, AR = 0,5 cm;
2)y = x5, ccau x = 2, Ax = 0,01;
3)v=3 RS, ecau R - 300, AR = 0,3.

253.CocraBbTe QOpMYAyY AJS BbITUC/EHHAS OTHOCATEILHOMN MOTPEIl-
HOCTH QYHKIIUH:

1) y = sin? 3x; 2)y =tg? x; 3) y = esin’x |
OTBETH!
_ _ " . 2xdx | dx . _ .
246. 1) 5(1 x)* dx; 2) ——= H ——; 4)-21tgx dx;
J4-2x2 Jizx - 1)3
5) 22 6)3In2-2%dx; Ter-(sinx+cosx)dy;  8)—e*dx.

247.1) =~ 0,023; 2) = 0,13; 3) = 0,008; 4) ~ 0,008; 5) ~ 0,001; 6) ~ 16 ;
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)6ctg3x-dx; 2) o=

sin 2x°
3) sin 2x - dux.
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lnaa 5. WHTerpans

§ 36. HeonpepeneHHblit UHTErpan.
HenocpeACTBeHHoe UHTErpupoBsakne

Brruucnurte unrerpan [254—259].

254.1) [ 3x% dux; 2) [ x4 dx; 3) | xtm -1 d;
4) ] 413 dt; 5)]3—’%.
255.1) [ (2x2 - 1)2 dx; 2) | x3(1 - 6x2) dx;

3)[(8xt+8x %) dx; 4] (xt-x3-3x2+1)dx;
5) [ (5u3/2 — Tu3/4) du.

256.1) | 5+ du; 2) | 42 dx; 3) ] (e* + 2x) dux;
P . 2dx
) [(3*-er - 1) dx; ==
257. 1)f(sin x —5)dux; f Sclsszxx dx; 3)Isin 6x dx;
4) f (4 -3 cos x)dx; 5) I cos 4x dx.
cos x dx sin x dx | cos x dx |
25&1)‘[——'—7—_1’ J‘2—cosx 3)I3+25inx’
)I cos2 5x’ )J. sin? (3x + 2)°
259.1 2dx ; 2 ——dL-'; 3 _dx ;
)Jm )] e )IJS_ e
4)'[25+x2’ 5)j2+32
OTBETbI

254.1)x%+C;2) g0+ C; 8) 2 27+ C; A) 1+ C; 5) § x+C. 255.1) § 20—

1

—3 v+ C2) ] x4—x6+c;3)—-x--3-—2x4+C;4)»—1 x‘3+§x2+

+ 37l 4 x+C; 5) 2u6/D — 4u + €. 256. 1) 2% +C; +C;3) et +

2) 5 2111 4

+x2+C;4)li—X3 -er-x+C;5)2In|x+3|+C.257.1) —cosx — bx + C;
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2) 2 cos x + C; 3) 5 cos6x + C; 4)4x - 3sinx + C; 5) 5 sin4x + C.
258. 1)— ln|3sinx—1I+C;2)1n(2-—cosx)+C;3)% In (8 +2sin x)+C;
4)5 tg 5x +C; 5) — ctg(3x+2)+C 259. 1) 2 arcsin x + C; Z)arcsmﬁ +

+C; 3) arcsin == + C; 4) arctg + C; 5) arctg =—5— xJ(_i +C.
2 5 5 [

J‘

§ 37. FeomeTpuueckue n pu3nyecKkme npuaoKeHus
HeonpeaeneHHOro nHTerpana

260.Haiiaure GyHKIMIO, TPOU3BOAHAA KOTOPOit i = 4x3 — 2x + 3.
261. Haitaute dyaxnuio, guddepennuan Kotopoit dy = (2x + 6) dx.

262. Haiinute byHKIMIO, TPOU3BOAHAA KOTOPOH i = 2x — 5, ecniut ipu
x = —3 sra QYHKIUA IPUHUMaeT 3Hadedue, pasHoe 28.

263. Haiigute pyHKIMIO, 00paAINAOINYIOCA B HYJb Opu X = 0, ecau
y =3x2-4x + 5.

264. Haiinure dbyrrnmMio, mpouspogHas Kotopoit y’ = 3e* + 2x, ecnu
upu x = 0 sTa PYHKIMA IPUHUMAET 3HAUCHNe, paBHoe 8.

265. Haiiaure | (sin x + 3 cos x) dx, ecau mpu ¥ = T mepBOOGpasHAas
byHKIUA paBHa 4.

266. Haiimure | (cos x — e* + 2 x) dx, ectut mpu x = 0 mepBoOOpas3Had
¢GyHKLNA paBHa 3.

267. CoctaBbTe YpaBHEHHE KPHBOI, €CJIH YIrI0BOH KOIMPUIHEHT Ka-
caTeJdbHOH B KaXKJ0OH ee TOUKe paBeH —3X.

268.CocrassTe ypaBHeHMe KPHUBOil, €CJIH YIJIOBOH KO3(pPHUIMEHT Ka-
caTeJbHOH B KaXJOH ee TOYKe paBeH x + 2,

269. CocrasnTe ypaBHEHNE KPUBOii, €CIHU YIJIOBOH KOI(DPUIHEHT Ka-

caTeJbHOM B KaK 0 ee TOUYKE pPaBeH — f—‘; .

270.CocrasbTe ypaBHeHMe KPUBOi, €CJU YIJIOBOH Koa(hPUIMEHT Ka-

= . X
CaTeJIbHOU B KaXXA0U €€ TOUYKe paBeH g .

271. CocrashTe ypaBHEeHMe KPUBOii, €cJn yrioBoit KoadduumenT Ka-

o o X
CaTeJIbHOU B KaxXxJ0U ee TOUKE PaBeH _g .
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272. CocrasbTe ypaBHeHUe KPUBOii, IPOXOAAIIeil Tepe3 HAYaJ0 KOOpP-
IAWHAT, €CJIM YIJIOBOM KO3 MUIMEHT KacaTeNbHO B 11060l Touke

om =
paBeH 3 .

273. CocraBsTe ypaBHeHMe KPHUBOIi, Ipoxonaieil yepes Toury (1; 4),
eCcnau yriaoBoii ko3 GHUIHEHT KacaTeNbHOH K KPUBOU B KA 0N
ee TouKe paBeH 3x2 — 2x.

274. CocraBbre ypaBHeHHe KpUBOH, mpoxoadiieil depes Touky (—1; 3),
ecqIy yrJIoBOH KO3(M(pULHMEHT KacaTelbHOIl B KaXKJOH TOUKe
KPHUBOIi paBeH YTPOEHHOMY KBaZIpATy a6CHMCChl TOUKM KACaHMA.

275. CocraBbTe yparHeHNe KPUBOM, IpoxozAiieit uepes Touky (0; e), ec-
JIM YTJI0BOH KoahHIVieHT KacaTebHOU B JII000H ee TOUKe PaBeH Y.

276. CxopocTs IpAMOTHHETHOTO ABUKEHNUSA TOUKY M3MEHAETCH 110 3a-
KOHY U = t2 — 81 + 2. HaliinTe 3aK0H ABUMKEHUA TOUKH,

277. CKOpOCTh HPSIMOJMHEHOr0 ABHIKEHHMA TOYKHM HU3MEHSIETCH IO
3aKoHyY U = 4t — 3t2. HaiifuTe 3aKOH JBUKEHN S TOUKIH,

278.CxropocTsb OpAMONUHEITHOTO ABUKEHUA TOUKY 3aJaHa VPaBHeHH!-
eM v = 2t — 3. HaliguTe 3aK0H JBUIKEHUA TOUKH, €CJAH K MOMEHTY
HayaJia OTCYCTa OHA PONLIA OYTh 6 M.

279. CxopocTs IpAMOIMHEHHOTO ABWYKEHNUST TOYKH 3a4aHa ypPaBHEHN-
eMm v = 32 + 4¢ — 1. HaiingnuTe 3aKOH JBUKEHNS TOUKHY, €CJIH B Ha-
JaJbHBIA MOMEHT BpeMeHY OHa HaXOJAMIach B HAYaJe KOOPAMHAT.

280.CropocTh IPsIMONMEEIHOTO IBMKEHNs TOUKHY 3a1aHa (POPMyJIoi
v = 2cost. Haligute 3akOH JABUMKEHUS TOYKH, €CJUd B MOMEHT
t = n/6 TOuKa HAXOAMUJIACh HA PACCTOAHHK S — 4 M OT Hauyaja OT-
cuera.

281.Teno 6pomIeHo BePTUKAIBHO BBEPX ¢ HAUAILHOH CKOPOCTHIO Ug-
Hatinure 3axon ABHMKeHUA 3TOTO Tesa (COMPOTUBICHUEM BO3AY-
xa npeHebGpeyn).

282.Touka aBMIKETCH NPAMOJMHEHHO ¢ ycKopenueM a = 12¢2 + 6¢.
Haiigute 3aKOH OJBUMKEHNA TOUKY, eCJu B MOMEHT ¢t = 1 C ee cKoO-
pocth v =8 M/c, antyTb S = 6 M.

li

283.Touka ABWKETCA NMPAMOJMHENHO ¢ yCKOpeHueM a = —6¢ + 18.
B momenT Bpemenu ¢ = ( (Hauasno orcueTa) HaUAJILHAS CKOPOCTh
vy = 24 M/c, paccTosinue oT Havyana orcdera S, = 15 m. Haiigure:
1) cKopoCTBb M 3aKOH ABMIKEHUA TOUKHU; 2) 3HAUEHUA YCKOPEHHA
@, CKOPOCTH U ¥ IYTH S B MOMEHT ¢ = 2 ¢; 3) MAKCUMAaJIbHYIO CKO-
POCTE U, ¥ COOTBETCTBYIOIIee BpeMs ¢, , KOILa CKOPOCTh SBJIA-
erca HaubompLieit.
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OTBETHI
260.y = x* - x2+38x+C.26Ll.y = x2+ 6x + C. 262.y = x2 — bx + 4.
263.y = x3 — 2x% + 5x. 264. y = 3e* + x2 + 5. 265.3sin x — cos x + 3.

266.y =sinx —e*+x2+4.267.y = —E—s x2+ C. 268. _/—- x%+2x +C.
269.y = $.270.x — y? = C. 270 x? + y2 = C. 272.y = § x. 273.y -

=x3—x2+4.Z74.y=x3+4.275.y=e"*"1.276.S-—~}3t3~4t2+2t+C.
277.8 = 2t2 — t3 + C. 278. 8 = t2 — 3t + 6. 279.8 = 13 + 212 - ¢
280.S=2sint + 3. 281.8 = vyt — égt’ 282.8 = t* + 13 + ¢ + 3.

283.1)v=-3t2+ 18t + 24, S = —t3 + 92 + 24¢ + 15; 2)a (2) = 6 m/c,
v(2)=48m/c, S(2)=91m;3) v, =5lm/c, t, =3c.

max

§ 38. Boiuncnenue HeonpeageneHHoro UHTerpana
METOAOM 3aMeHbl NepeMeHHOoM
(cnocobom noacTaHoBKM)

Brruncanrte [284—288].

284.1)[(7 - 22)3 du; 2) [ (5¢ - 1) de;
i dz
- dx
°’f Gr r 12
285.1),( 31/(—53x + 1) du 2)]«/2_.;_—_1 dx;
3)] 34 - 31)% dt; dx___ .
) 3 ) b ==
5] —dx
3/(3x - 5)2
286.1) _[ (x% + 3)5x dx; 2) _[ 4(x* — 1)a3 dx;
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6z2dz
(1 - 2z3)4°

5),f Jxt - 1)3 x3 dx.

3)J

287.1) ] Jer + 1e* dx;
3)f J2sin x — 1 cos x dx:

5 cos x dx
)J-Qunx +1°

288.1)_'. J(3z1 + 2)8 23dz;

xdx

5) I x2dx

/ 3 . 1)'3.

x3dx

Y e

e3*dx
)f e 17

4).[ cos x dx |

——

1 - sinx

2)] 31 = 3x%)% xdx;

4)j x3dx .
3fsxt + 2)2

OTBETHI

288.1) -5(7 - 20" + C; 2) 5= (5t — 1P + C; 3)

1 1

D o1 TGO

3(3x + 1)

.
3(4 - 3x

+ C. 285.1) %(335 + 1)5/3 + ¢

9) L 2 (2x - 1D + 3)—- (4 - 305 + C; 4)———eee + C

5)3x - 5 + C. 286.1) g5 (x + 3)° + C; 2) 5 (x* - 1 + C;

1 1

[ A i
50 -z T O Ve TG O @ - )P+ C

3)
287.1) 2 (¢ + @D+ C; 2) 3 In(e3 + 1) +C; 3) é (2 sin x — 1)/ + C;
4)-2 JT -~ sinx +C;5) 3 In[2sinx+1]+C.288.1) 55 (824 +2)6/2 + C;
) (1-329)0®+C;  3)JaE+ 1 +C  4) 4 Yoxt + 2 +C;

2

5)—-—: +C.
3.J/x3 -1
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§ 39. OnpegeneHHbld nHTErpan
1 ero HenocpeiCTBeHHOE BbIUMCNEHNE

Berunciure [289—293].
289.1) J?xz dx;
1]
2
3) J’ xt dx;
i
5) [ (3 + 2x) dx.
1

290.1) | %,

1/2

3) [ Vx dx;
o

27 dx

5)£ TR
291.1)f(ﬁ—%€)dx;

3) J? e dx;
1

&

9)

w—

/3

292.1) | sinx dx;
0

/2
3) J (cos x — sin x) dx;
-n/2

3 dx
3) j sin? x
n/6
J372 dx
293.1) ;
152 A1 — x2
3) “fs dx
7 J4 - x2
B dx
"] 5

62

2) J?x3 dx;
1

3
4) | (4x3 — 3x2+ 2x + 1) dx;

-2

172 4x
o[ &

1/3

4);‘g 31/;_2 dx;
1

Y% -1

2)! N

1
1

4)J’ 3% dx;
0

dx;

n/4

2) J' cos x dx;
-n/4

4 4 dax

4) .([ cos2 x’

dx |
Jo — x2’
B dx
b ] 1+ x2’
1

3
Z)J'
)



OTBETHI
289.1) £; 2) 3,75; 3) 6,2; 4) 40; 5) -1,25. 290. 1) 1,5; 2) 1; 3) 3 ;

4)18,6;5)7,5.291. 1) 2:2) 22.3) € (¢t~ 1); 4) L (&3 - 1); 5) In 2~ 0,6931.
3 3 2 3

22.1) 19 a6 B 23 he i L5 £

§ 40. AvddepenrumnanbHble YpaBHEHNA

Haitgure obugee pemeHue ypasaenus [294—296].

294.1) x2 dx = 3y2 dy; 2) Jx dy = Jy dx;
dy _ 3dx, - — (-
3) Tx Nk 4)(y+ 1dx=(x-1)dy.

295.1) xy dx = (1 + x?) dy;
2)y?dx+(x—2)dy=0;
3) (x2 — yx?) dy + (y? + xy?) dx = 0;
4)x2dy — 2xy + 3y)dx = 0.

296.1) (1 + y?)dx — Jx dy = 0;

2)J1 — x2 dy-x41 — y2 dx=0.

Haiifure yacTHOE penieHe yPaBHEHUS ¢ PA3LEASIOL{UMUCS IePEeMeH-
HBIMHU, YIOBJETBOPAIOIIEe HAUATBHOMY yCHoBUIO [297—298].

297.1) ydy = x dx, y=4npux=-2;
2) xdy = y dx, y =6 nopux=2;
3)ds = (3t2 — 2¢) dt, s=4npmt=2;

dy dx
4)?=;5, y=2npux=_0.
_dy _ _dx - —0:
ng'l)x—l et y=4npux=0;
2)(1+y)dx=Q1 - x)dy, y=3 upux =—2;
)1 +xyydx+(1-yxdy=0, y=1lmpnx=1;
4) y? dx = e* dy, y=1nopmx=0.
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299. CocTaBbTe ypaBHCHHE KPUBOil, nipoxogameit yepes Touky (1; 2),
VII0BO KO3(M@HUIMEHT KOTOPOH B 11060 TOUKe KacaHUA COCTAB-

TACT % ~ 2x-
300.CocraspTe ypaBHEHUE KPUBOii, Ipoxodiieit uepes Touky (2; 2),

yra0Boii KO HIeHT KOTOPOH B J1t000ii TOUKe KaCaHHA COCTaR-

JgaerT % = '—1—
dx 4y’
Haiiaure obmiee pelenvie JUHEHAHOTO AuPHEpeHIUATIBHOI0 ypPaBHe-

HHA mepBoro nopaaka [301—3021.

d d d .
301.1) 5 -2y-3=0; 293 =y+1; 3)x 32 —x%+ 2y =0.
dy e dy 2y _ 2.

302'1) dx +xy_x’ 2) dx x + (x+1) ’

3)%% —y ctg x = sin x.

303.Hajigure uacTHOe pellleHue ypaBHEHHUS, YA0OBJICTBOPAIOLIee Ha-
YaJIFHOMY YCIOBUIO:

1)2—1—3?‘1/=e-*x3, y=e mnpux=1;
d 2 1
2)(%4‘—;!:;2, y=1 1mpmx=2,
OTBETHI

294.1) y® = %3 +C2) Jx —Jy =C;3)yBD =3xBD + C; 4 y+1=
=Clx—1).295.1) y = CJ1 + x2; 2) x = CeV®) + 2; 3) xx—*;/-'/ +in ¥ +

+C=0;4)y=Cx2 60, 296.1) 2./x —arctgy = C; 2) arcsin y = C —

- J1-x2.297. 1)y =x2+12;2)y=38x; 3) s =13 -2, 4) y3 = x8 + 8.
298. N x2 -2+ 4y—-2x=0; 2)(1 - 20)QA + ) =12; )y =In(xy) + x;

4)y=e.299.y= éln lxj + 2. 300. y2 = %x+ 3.301. 1)y = -1,5 + Ce?*;

%2

2 A
2y=-Ce-1;3)y-% +J%.302. Hy=Ce 2 +1;2)y~ (x+ 1)2x+C);

BYy=(x+C)sinx.303. ) y=x3%"2)y = 317- + é
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Fnaea 6. IneMeHTbl KOMOMHATOPUKY
1 TEOpUU BEPOATHOCTEN

§ 41. InemeHTbl KOMODUHATOPUKN

304.Berancanre A3 ; Py; Ch .

305. Borumciure Pg; AI3 ; Cgl .
306.Haiigure uncno pasmemenwuii ua n + 1 anemenTosmo £ — 1.,
307. Haiigure uncyio pasMernesuii ua m + n ajemMesToB nom —n + 1.
308". IIpoBepbTe CIpaBeAINBOCTE PABEHCTBA!
1) ¢ - c&; 2) C3y = Ciy;
3) Cs + CE =3 4) c8, +c3y=ch,.

309. Haiinure uncno cogeraunii ua n + 2 sjemMesTos 1o £ — 1 B Kax-
OM.

310, Haiigure urcsio coueTaHUI U8 m — 1 SJIEMEHTOB o 1 + 1 B Kam-
JOM.

311. CroapkuMH croco0aMy MOKHO pAacCafuTh 3a CTOJOM YeThIpeX
4eJ0BeK?

312. CroabKuMH cHOCO0aMH MOXXKHO COCTABUTDL YeThIpEeXHOBETHbLIC
JICHTHI U3 CEMH JICHT Pa3JIHUYHBbIX I.‘(Be'l‘OB?

313. CrkonpkuMu cHocof6aMu MOXKHO BbIOPATh YeTHIpeX JIMI, Ha YeThl-
pe pasInuHble ZOMIKHOCTH U3 JeBATH KaHIUAATOB?

314. Cronbro HeoBXOA1MO B3ATH IPEMETOB, YTOORI YHCHO pasMelne-
HUi 13 HEX 110 4 651710 8 12 paa Gosplne Yucaa pasMeeHui mo 2?

315. CkonpxuMu coco6aMu MOSKHO BHIGPATh 3 U3 6 OTKPHITOK?
316. CkonpknMu crioco6aMu MOXKHO PACCTABHTD HA IOJKe 6 KHUT?

317. Pemunre ypaBHeHHe:

1
1) A3 = 55 A%; 2) 30x = A3;
x 1 12 x-1
SRl vE 4 7 Cehp — 4z
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318. Pemure cucremy:

Y [ar =9ar, D ey =cym,
2CY =3CY7'; C% =66.
OTBETHI
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)...-2n.
(n+2)-(n+1)...-(n-k+4) (m-n)ys(m-n-1)-...-(m-2n)
309. EF RN ES VR T2 (i D :

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. IneMeHTHl TeOpUN BEPOATHOCTEN

319. B amuke ¢ geranamu okasauaock 300 geraseii I copra, 200 gera-
neit I1 copra u 50 geraseii III copra. Hayzauy BEIHHMAIOT OZHY
u3 gertaneii. Yemy paBHA BepPOATHOCTH BRIHYTH AeTanb I, II miau
III copra?

320.B ypre saxogarca 20 6eanix u 15 uepHBIX mapoB. Hayaady BEI-
HUMAIOT OJUH IIAP, KOTOPBIA OKA3LIBAETCH GesBIM, M OTKJAMbI-
BaIOT ero B cTopoHy. Ilocne aroro GepyT eme oauH miap, Hafigute
BePOSTHOCTb TOTO, UTO STOT 1IAP TOMXe OKAXKeTCA GesIbIM.

321. B ypue naxonsarca 7 6exsix 1 5 uepHbIx mapos. HaiizuTe Bepoart-
HOCTB TOTO, YTO 1) Hayaauy BLIHYTHIA IMap OKAXKETCA YEDHBIM;
2) xBa HAy[AYy BLIHYTHIX IN1apa OKa*KyTCA Y€DHBIMHU.

322.Cunraa BeinafeHue JNi060ii TPaHU UTPANBHON KOCTH OLMHAKOBO
BEDOATHELIM, HAHANTE BEPOATHOCTbL BHIIAZIEHUA TPAHM C HEYET-
HEIM YHCJIOM OYKOB.

323. B smuxe B caryuailHOM IOpaAKe nogoxkeHs! 10 geraneif, U3 KOTO-
poix 4 crangaptasix. KonTposaep Geper mayaauy 3 geranu. Haii-
JAUTEe BePOATHOCTH TOTO, UTO XOTA ObI OJHA M3 B3ATHIX JeTaaed
OKaJyKeTcA CTaHJMAPTHOM’.

324. BepoaTHocTs HDoNnaganua 6acKkeT60JHCTOM B KoJablo pasHa 0,6.
Backer6onucT clenan cepMio M3 YeThIpeX OpockoB. Kakxosa
BE€POATHOCTb TOIO, UTO IIPH 3TOM GBLIO POBHO TPH IONAfaHNA?
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325. Hatifure BepOATHOCTH TOTO, UTO Hayjauyy B3ATOe JBYy3HAUHOE

YHCJIO0 OKAXeTCA KpaTHeIM o 4, 6o 5, nubo 4 1 5 ofHOBpE-
MEHHO.

326. Pabounii o6cy»KUBaET JBa aBTOMATA, paboTAIONIMX He3aBHCHMO
IpyT oT gpyra. BepoaTHOCTs TOro, 4TO B TEUEHHE YaCa MEPBLIA
aBTOMAaT He morpefyer BHMMaHUA pabouero, paBua 0,8, a gus
BTOPOTO aBTOMATA 3Ta BEPOATHOCTH paBHa 0,7, Halinure Bepoart-
HOCTBH TOTO, UTO B TeUEHUe UYaca HU OJJHH U3 aBTOMATOB HE MOTpe-
OyeT BHMMaHu#A pabouero.

327.B ypue uaxogarcsa 6 mapos, n3 KoTopeix 3 6exnix. Haynauy BhI-
HYTHI OAUH 3a APYTHM JBa IIapa. BRIYUCINTEe BEPOATHOCTE TOTO,
uyTo 00a IIapa OKaKyTcs OCJIbIMH,

328.B ypue naxogarca 10 Gexsix u 6 yuepunix mapos. Haiiaute Bepo-
ATHOCTH TOI'0, UTO TPU HayAady BRIHYTHIX OAHWH 34 APYTHUM OIapa
OKaXKyTCHA YePHLIMU.

329. B amuke ciaoxeHsl 16 geTasneli, H3roTORJICHHBIX Ha IEPBOM y4a-
cTke, 24 Ha BropoM, 20 — Ha TperbeM. Bepoaruoctu P, , P, , Py

TOTO, YTO JETANlN, U3rOTOBJEHHbIE HA COOTBETCTBYIOIUX ydYacT-
Kax, UMEIOT OTIMYHOe KauecTBo, cocrasager Py = 0,8, P, = 0,6,

P;=0,8. Onpenenure BeposATHOCTH TOTO, UTO HAYauy M3BJICUEH-
Had AeTaJb OKAMKeTCs OTJUYHOr0 KayecTsa.
330.BepoaTnocTs HONafaHuA B IieJIhb IPK OJHOM BBICTpeJIe COCTABISA-

et 0,8. Haiiagure BepoOATHOCTE TPEX MONIAAAHMI ITPH YeThIPEX BhI-
cTpemax.

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.



YACTb 2. 3NEMEHTbI AHANUTUYECKOMW
FEOMETPUI HA NIOCKOCTM.
INEMEHTbI CTEPEOMETPUN

FnaBa 7. 3neMeHTbl aHAaNUTUYeCKOMn
reomMeTpmm Ha NAOCKOCTH

§ 43. lpAMan auHns

331. BoruncnuTe nepuMeTp TPEYIOJbHHUKA, BEpIIMHAMM KOTODPOTO
cayskar touxkn A(6; 7), B(3; 3), C(1; —5).

332. Haizure TouKy, paBHOYJaIeHHYIO OoT Touek A(7; —1), B(-2; 2) n
C(-1; -5).

333. Touka C menut orpe3ok AB B orHOmenuu 3 : 5 (or A k B). Konna-
Mu oTpeska cayskat Touxu A(2; 3), B(10; 11). Haitgure Toury C.

334. Touxa C(3; 5) xenur orpesox AB B ormonrernun AC : CB = 3 : 4.
Haiignre HaYaIo OTpesKa — TOYKY A, €CJIM ero KOHIIOM CJY?KHAT
Touka B(—1; 1).

335. Orpesox z3azan Touxamu A(—5; —2) u B(-1; 0). Jlo KaKoit TOUKH

C He06X0AMMO ero IPOAOKHUTD, YTOOLI OBLIO CIPaBeIJINBO COOT-
Honrenue AB : BC =2 : 5?7

336. Beruncaure AnMHY oTpeska mpamoi 4x + 3y — 36 = 0, sakJro-
YEeHHOTO MEXKIY OCAMM KOOPAMHAT.

337. IIpeo6pasyiiTe ypaBHenue npamoit 2x + 3y — 6 = 0 B ypaBHenue
B OTPE3KAX HA OCHAX.

338. Haitawre 1MHYy OTpesKa NPAMOR = + —= = 1, 3aKJIIOUEHHOTO
1

-12

SR

MEXXJY OCAMM KOOPIMHAT.

339.CocraBeTe ypaBHeHRUe NPAMO, IPOXOAAIell uepes HAYANIO KO-
ODPAMHAT M yepes TouKy A(-2; 3).
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340.CocraBrTe ypaBHeHUe IPAMOil, IPOXOAAIell Yepes HAUAJIO KO-
opauHaT 1 o0pasyioie ¢ oceio abciuce yrosa, paBabii arctg 3.

341. Tuaronans npaMOYTOJLHUKR, ABe CTOPOHBI KOTOPOIO JIeXaT Ha
IMOJIOMKHUTENbHBIX HAIIPABJIEHUAX ocell KoopauHar, papraa 20. Vr-

. 4 .
J0BOH K03 DUIlMeHT THATOHATU COCTABASET 3 Haiigure Bep-

MIAHbI IPAMOYTOJIBHHUKA.

342. CocrapbTe ypaBHEeHMe IPAMOii, IPOXOAAIIeH yepes TouKy (—5; —2)
¥ OTCEKAaIoIieil Ha OCH OPAUHAT OTpe30K b = —12.

343. CocrasnTe ypaBHEeHUE NPAMOIl, IPOXOAINei yepes TOUKy (2; 3)
¥ oBpasylomerli ¢ ocbo aberrce yroa 45°.

344.Cocraspre ypaBHeHMe NpPAMOI, HPOXOAAIIEH dYepes TOUKH
A(-1; 1), B(-2; -2).

345. Cocrassre ypaBHEHUS CTOPOH TPEYrOILHUKA, BePITHHAMHY KOTO-
poro cay:xat Touku A(—3; —2), B(1; 5), C(8; ~4).

346. Tpeyronbuuk 3ajan BepmuHamu A(-3; 4), B(—4; —3), C(8; 1).
CocTaBbTe ypaBHeHHEe MequaHBI AD.

347. Haiinure yroa HaKJOHA K ocy abeiince NpaMoii, TpoxoAamelt ue-
pes Touxku A(—3; —3) u B(2; 1).

348.CocrasbTe ypaBHeHUe TIPAMOIl, NPOXOASIIEH uepes Touky (—4; —1)
U nepeceKaronieil ock opauHar B Touke (0; 3).

349. Haitgyure BepIMHBLI TPEYTOJBHMKA, CTOPOHBI KOTOPOTO 3afaHbI
ypaBHeHUAMU 4x + 3y +20=0;6x—Ty—-16=0;x— 5y +5=0.

350.Haiigute BHYTpeHHHe YIJbl TPEYTOJLHHUKA, €CJAH €r0 CTOPOHBI
3ajgansl ypasHeuusmMu 7x +4y+9=0;x-8y+27=0u2x -y -
-6=0.

351. Haitqure ocTpblii yroa Mexzy ABYMs IIDAMBIMM, €CJIU NepBas
IIPOXOAUT 4epe3 Touku A, (4; 2), B, (1; —7), a Bropaa — 4epes
rouku A, (—1; 3), B, (8; 6).

352.Haiisure BHYTpeHHNE YIJibl TPEYIOJILHIAKA, €CJIM eT0 BepIlMHA-
MH cayKaT Toukn A(—6; —3), B(6; 7), C(2; —1).

353. Tan Tpeyroapuuk c¢ pepuruuamu A(6; 8), B(2; —4), C(—6; 4).
Haiignre yron mexxay cTropoHoil AB n mexnaHoil, IpoBeleHHOM
M3 BepIIUHBI A.
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354. HaiiguTe oCTpBIi yIoa MEXAY ABYMA IPAMBIMU, IPOXOMSIHMYU
Yyepes HAYAJ0 KOOPAWHAT UM depe3 TOYKH, KOTOPHIMH OTPE3OK
mpamoii x + 3y — 9 = 0, 3aKTI0UEHHBIA ME)XKIY OCIMU KOODJAHUHAT,
AenunTca B orHomeHun 1 : 8 : 2 B HanpaBJeHUH OT TOYKHA €ro Ine-
peceueHUs ¢ OCBHIO abCIUCC K TOYKE IePEeCEeYeHUs C OCHIO0 OPAU-
HAT.

355. CocraBpre ypaBHEHHE IPAMOI, IPOXOAAlIel Yepes TOUKY (—2; 5)

u obpaaymomieii ¢ npamoi 3x — y + 4 = 0 yroi, paBHbBIH arctg % .

356. [Ise npaMble, NPOXOAAIMe Yepes HAUATIO KOOPAUHAT, 00pasyioT

o o i
Mexay coboit yros, paBHbL arcltg 3 OrHoieHue yrioBuIX KO-

3hPUMUCHTOR 3TUX IPAMEBIX cocraBiseT 2 : 7. CocTaBbTe ypaB-
HEHHUA STUX IPAMBIX.

357. Tpeyronnuuk 3afan BepmuHamu A(—6; —-2), B(4; 8), C(2; —10).
CocraBbeTe ypaBHeHue Ouccekrpuchl yria BAC.

358.CocraBbTe ypaBHeHUe IPsIMOil, TpoxojgIneil uepes Touky (—3; 2)
apaJuieJbHo opamMoil 5x — 3y + 21 =0,

359. CocraBpTe ypaBHeHHe IpsaMOil, IPOXOAsAIneil depes TOUKY Iepe-
ceueHHd NPAMEIX X + y — 4 = 0 u x — y = 0 napajaieabHEO NPAMOH
x—-4y+4=0,

360.CocraBsTe ypaBHeHMe HOpAMOI, NUPOXOoAAmIeii dYepes TOUKY
M(4; —3) n nepuesguKyIApHOI npaAMon dx — 2y + 10 = 0.

361. CocraBrTe ypaBHeHMe npAMOil, IPOXONAIell Uepes HAYAJI0 KO-
OpAWHAT HNEPIEHAUKYJIAPHO UPSAMOI, HepeceKalolieil ock abc-
uuce B TouKe (2; 0) 1 och opauHAT B TouKe (0; —6).

362. Cocrasrre ypaBHeHHe IPAMON, IPOXOJSAIIEH Yepes TOUKY Iepe-
cegyeHUd NpaMbeIX X + 2y + 4 =0u 3x — y — 9 = 0 neprueHAUKY-
nspHo npaMoit x + y — 7= 0.

363. IIpamasn npoxoguT Yepes cepeAuHy OTPe3Ka MpaAMoi 3x — Ty +
+ 21 = 0, 3aKJIIOUEHHOr0 MEXAY OCAMH KOODJAWHAT, IepIeHu-
KyJIAPHO 3TOMY 0TpeaKy. CocTraBbhTe ypaBHEHHe IPIMOii.

364. CocraBbTe ypaBEEHUSA BBHICOT TPEYTOJLHUKA, BEPIIMHAMU KOTO-
poro cayxar Touku (—4; 2), (6; 5), (1; —4).

365. CocraBbTe ypaBHEHNSA BHICOT TPEYTOJLHUKA MO ypABHeHI«mM ero
cropos:; 11lx+2y-21=0;8x-3y+7=0u3x+ 5y +21=0.

366. Haitnure paccroanue ot Touxku M(—2; 4) mo npamoii 4x — 3y —
-5=0.
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367. HaiiguTe paccToAHME MEXKAY ABYMSA MapaslIeIbHLIMY IPAMBIMHU
4x+3y+33=0ud4x+3y—17=0.

368. Jann ypaBHeHHA CTOPOH TpeyroibHEMKA: 6x — 5y + 8 = 0; 4x +
+y—-38=0; x — 3y -~ 3 =0. CocraBbTe YPAaBHECHHUSA €TI0 MEJHAH.

369. CocrasbTe ypaBHEHME HpAMOIi, Ipoxoxsaieii depes TOUKY (8; 5)
u obpasymoieil ¢ ocsio aberuce yros, B iga pasa GOMBIING yTJa,
obpasyemoro npamoii x — 4y + 4 = 0 ¢ Toit e ocsio0.

370. Tpeyronbuuk saman BepmimHamu A(—5; —2), B(7; 6), C(5; —4).
Hatignre: 1) ypaBHenue croponsl AB; 2) ypaBHenue MeguaHbl,
MIPOBEZCHHEOH M3 BEPUINHBI A; 3) ypaBHeHHe BBICOTHI, IIPOBEICH-
HOH 13 Bepmunsl C; 4) yranl L ABA, Z ACB; 5) eHTD TAXecTH
TPEYTOAbHUKA (LEHTP TAKECTH JICJKUT B TOUKE NIepeceyeHnsa Me-
AUaH).

371. a1 ypasuenus asyx cropoH pom6a: 3x — 10y + 37 = 0, 9x +
+ 2y — 17 = 0 1 ypaBHeHUe OHOH 13 €ro AuaroHauseu 3x — 2y —
—19 = 0. CocTaBbTe ypaBHeHHs ABYX APYTHUX CTOPOH pomMOa
BTOPOI ero JUaroHajiun.

372. lanw! ypaBHeHWA ABYX CTOPOH Hapajuienorpamma 3x — 2y + 12 =
=0; x — 3y + 11 = 0 u Toura nepecedyeHnd ero guarouaxei (2; 2).
CocTasbTe YPABHEHUA ABYX APYTMX CTOPOH IapaJeIorpaMma u
ero guarcHajei,

373. [ize opoTHBOMONOMHBIE BEPIIMHLI KBaJpPaTa HAXOLATCA B TOU-
kax A(—1; 1) m C(5; 3). CocraBbTe ypaBHEeHHA CTOPOH 1 AMATOHA-
Jeit 3Toro KBajapara.

374. CocraBbre ypaBHeHHS KaTeTOB NPAMOYT'OJIBHOTO paBHOGEIDEHHO-
TO TPEYTONBHUKA, €C/IH YPABHEHUE ero TUIOTeHy3bl X — 2y — 3 =0,
a BEPIIMHOU IIpsaMoro yria cayxut touxka C(1, 6).

375.JIyu cBera, Boiigs u3 Touru A(3; 10), orpaxaercda oT HPAMOI
2x+ y — 6 = 0 u nociye oTpakeHHd IPOXOAUT Yepe3 TOUKY
B(7; 2). CocraBbTe ypaBHEHHA MNAZAIOIET0 M OTPAKeHHOTO
ayuei.

OTBETHI

331. 18 + 2./17. 332.(2; —1). 333.(5; 6). 334. A(6; 8). 335.C(9; 5).
336. 15. 337. J§C + ‘% =1.338.15.339.3x + 2y = 0. 340. 7x — y = 0.
341. (0; 0), (12; 0), (12;16), (0;16).342. y+2x+12=0.343. x—y + 1=
=0.344.x -y =0.345.AB: 3x —4y + 13 =0; BC: 9x + Ty — 44 = 0;
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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°,3;
=56°3. 351.= 58°1. 352. L A = 25°8; LB = 28°6; £ZC = 130°6.

353. arctg 0,5 ~ 26°,6. 354. arctg i—; ~ 29°9. 355.2x — y + O = 0.

356.y=2xny=7x;y=%xny=%x.357.y+2=0.358. 5x—3y+21=

=0.359.x -4y + 6 =0. 360.2x + 5y + 7 = 0. 36l.x + 3y = O.
362. x-y—-5=0.363. Tx+ 3y +20=0.364. 10x+ 3y +2=0; bx + 9y +
+2=0;5x—-6y=0.365.2x—-11y—-29=0; 5x -8y +10=0; 3x + 8y +
+39=0.366.5.367.10.368.8x - 11y +2=0; 5x -2y — 15=0; 2x +
+7y —32=0. 369.8¢ - 15y + 11 = 0. 370.1) 2x — 3y + 4 = O;
2)3x—11y—7=0;3)3x+2y—7=0;4)45°,90°;5)(§;0).371.9x+
+2y-1183=0;3x—-10y—-59=0;2x+3y—-14=0.372. x — 3y — 3 =0;
3x—2y-16=0; x +4y—10=0; 5x —8y+6=0.373.2x -y + 3=0;
2¢ —y-7=0;x+2y~-1=0;x+2y—-11=0;3x+y—-8=0; x — 3y +
+4=0.374.83x-y+3=0;x+8y-19=0.375.8x-y+1=0;x + 3y -
~13=0.

§ 44. OKpYXHOCTb

376. CocrasbTe ypaBHEHHE OKPYKHOCTU C IIEHTPOM B Touxe (—1; 4),
npoxoxsAleii uepes Toukry (3; 5).

377. HaiinuTe KOODAWHATHI TOYEK IIepecedeHHd OKpyKHocTH x2 +
+y2-8x ~ 2y — 8 =0 u npamoii 4x + 3y — 19 =0,
378.CocraBpTe ypaBHeHUE OKPYSKHOCTH, IIPOXOAAIIEH uepe3 TOUKH

(2; 8), (4; —6), (-12; —6).

379.CocraBbTe ypaBHEHUWE OKPYXXHOCTH, ONHCAHHOM OKOJO Tpe-
YTOJBHUKA, CTOPOHEI KOTOPOTO JIEIKAT HA NPAMBIX: X —y + 4 =0,
3x+y—-16=0,x+2y—2=0.

380.CocraBbTe ypaBHeHHUe GKDYIKHOCTH, IPOXOAALIei depes TOUKH
(8; 5), (—1; —4) m uMeroIIel EHTD Ha ocH abcliucc.

381.CocraBbTe ypaBHEHHE OKDPYKHOCTH, MPOXOAAINEH Uepes TOUKHU
(— 8; 3)(2; —7), ecyiu LIEHTP ee JIEIKUT Ha IpsAMoH x + 4y + 16 = 0.

382.Haitgure KoOpAUHATHI IIEHTPA M PAJUYC OKPYIKHOCTH X2 + Y2 +
+6x—10y +13=0.
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383. BrruncauTe paccrosHMe MeXKIY LEHTPAMH OKDYKHOCTeH x2 +
+y?-10x+ 16y +80=0, x2+y?+6x +4y-12=0.

384.CocrasbTe ypasHeHNe NTpPAMOI, IPOXOAAIIEH Yepes IeHTPHl OK-
pysxHocTelt X2+ y2 —8x—4y+11=0,x2+y2+4x+ 12y + 4 =0,

385. Tana okpyxuocTs x2 + y? — 4x — 6y = 0. CocTaBeTe ypaBHeHMe
AMaMerpa, MepueHAnKyaapHoro xopae 2x — 3y + 13 = 0.

386.CocrarnTe ypasHeHMe paguyca, IPOBeJeHHOTO B TOUKY (5; —6)
okpyskrocTd x2 +y2 - 6x + 2y - 19=0.

387.CocraBpTe ypaBHeHHE 06INell XOPABI ABYX IIePECEKAIONIMXCH OK-
py:xHocreit x2 + y2 + 2x + 2y — 23 =0, x%2 + y? — 26x — 2y + 45=0.

388.CocraBbTe ypaBHEHUA KacaTeAbHON M HOPMAalH K OKPY:KHOCTH
x2+ y2 = 25 B Toure (-3; 4).

OTBETHI

376. (x + 1)2 + (y — 4)2 = 17. 377. (1; 5), (T; ~3). 378. (x + 4)2 + y2 = 100.
379. (x - 32+ (y—2)2=25.380. (x —4)2 + y2=41.38L. (x + 4)2 + (y +
+38)2=52. 382.(-3; 5), /21.383.10. 384. 4x — 3y — 10 = 0. 385. 3x +

+2y-12~0.386.5x+2y—13=0.387.7x+y—-17=0.388.3x -4y +
+25=0;4x+ 3y =0.

§ 45. Inaunc

389. Cocrasnre ypapHeHe sannica:

1) ¢ dorycamu Ha ocu OX, ecau 2a = 8 u 2b = 6;
2) c porycamu Ha ocn OY, ecam 2a = 10 u 2b = 4,

390. CocrasnTe ypaBHeHHe 2/1UIICA, €CJIM JBE €r0 BePIINHBI HAXOAAT-
cs B Troukax (—5; 0) u (5, 0), a pokycul B Toukax (—3, 0), (3; 0).
x2 | y? .
391. Ona snunca 55 + % — 1 HaliguTe KOODAMHATHI BEPIIUH U JAMHHbL
OCeH.
xZ 2

+% =1xu paccros-

392. Haiinure KOOpAMHATEI (GOKYCOB JAMIICA 575

HHUEe MeXIAy HUMU.

2 2
X
393. Berunciaure sKCIEHTPUCUTET 3JINHTICA % =1,

§5+
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394. CocraBbre ypaBHeHue anaumca ¢ (poxkycamu Ha ocu 0OX, ecnu

paccTogEMEe MeXAY (POKyCaMM PaBHO 12, a 3KCIOEHTPUCHTET
e=10,6.

395.CocraBeTe ypaBHeHMe sjmica ¢ dokycamu Ha ocu OX, ecan
Goabinasa ock paBra 10, a skcrenrpucurer ¢ = 0,6.

396. CocraBsTe ypaBHeHUe sinnca ¢ horycamu Ha ocu OX, ecin oH
IpoxoauT yepes Touku (6; 4) u (8; 3).

397.COCTaBbTe ypaBHeHMe KacaTeJpHOI 1 HOPMaIH K SJLIANCY

x2

37 + = 1 B Touke (—3; —4).

OTBETbI

8. ) + L —12) % + 22 —1.390. & + £ =1.391. (-5;0), (5; 0),

25 16

(0; -3), (0; 3); 2a = 10, 2b = 6. 392. (-3; 0) (3; 0); 2e = 6. 393.¢ = g

x2 oy x2 oy L ¥
394. X+ L —1.395. 5 + ¥ —1.396. L + L —1.397.2x + 3y +
+18=0,3x -2y +1=0.

§ 46. T'vnepbona

398. CocrassTe ypaBHeHue runepboIsl, €CIN ee BepPIIAHLI HAXOAATCA B
Toukrax (—3; 0), (3; 0), a pokycrl — B TOuKax (~3 J5; 0), (3J3 ; 0).

x2 g2
399. ano ypasHeHue rnnepﬁo.nm 1a = ﬁ = 1. HaliguTe KOOPAWHATHI

ee ()OKYCOB U PACCTOAHHKE 2¢ MEAY HUMIA.

2 2
400.Haiigure sKCIIeHTPUCUTET MUIIEPGOJIBI % - y? =1,

2 2
401.CocraBbTe ypaBEEHUE ACHMIITOT IUIePOOJIEI i ?y’_G =1
402.CocraBbTe ypaBHeHHe rUIep6OIbl, €CIM KOOPAMHATHI ee GOKYCOR

(£2 J2; 0), a 3KCIUEeHTPUCHUTET € = 2.

403. Cocrasbre ypaBHeHHe runepbossl ¢ GoKycaMu Ha ocu Ox, eciu
IJHAHA ee AeHCTBATEILHON ocH paBHa 16 u rumepbosia OIpOXOAUT
yepes Touky (—10; —3).
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404.CocrassTe ypasHeHue runepbois! ¢ GoKycaMu Ha ocu Ox, ecnu
OHa TIPOXOAUT Yepe3d TOUKH (—6; — ﬁ) u (6J§ 3 4).

405.CocraseTe ypaBHeHUE TUIIEPOOJIBI 10 YPABHEHHAM €€ ACHMIITOT

y= ig X ¥ KoopJiuHaTaM TOuKH (9; 3./2 ), 4yepe3 KOTOpYIO OHa
IIPOXOAUT.

406.Hajigure BepiuHH, (POKYCHI, SKCLEHTPUCUTET ¥ ACHMIITOTHI I'i-

)

mepboJibl 9 16

407.CocraBbTe ypaBHeHHe PAaBHOCTOPOHHEI THIep6oJibl ¢ (POKycaMu
Ha ocu Ox, ecau runepb0s1a MPOXOAUT Uyepes TOURy {(—5H; 4).

408.CocraBbTe ypaBHeHHS KacaTeJbHOW M HOPMANIM K rumepboje

x2 2
16 64—13'1‘0‘{}(.6( 5; 6).
OTBETHI
398. % - £ =1.399.(-6; 0), (6; 0), 2c = 12.400. e = £ . 401 y = +3.
¥? _ ¥ x% oyt _ x2_y?_
402.5 T =L 403. - 16 1. 404. T "3 =1. 405. 57 9 =1

406. (0; —4), (0; 4), (0, =5), (0; 5), e = 2;y = t3x. 407. x2 - 2 = 9.

408.10x + 3y + 32 =0, 3x — 10y + 75 = 0.

§ 47. Napabona ¢ BepWWHOW B HaYaNe KOOpPAUHAT

409.CocrasbTe ypaBHeHUe 1apaGoJibl ¢ BEPIINHON B Hadaae KOOPAH-
HAT, €CJIH ee AUPEKTPUCOM CAYIKUT upAMad x = —2,

410. CocraBbTe ypaBHeHHe napabosibl ¢ BepPIIMHOR B HaYade KOOPAHU-
HAT, ecau ee Poryc HaxoguTca B Touke (5; 0).

411. CocrasbTe ypaBHeHHe MapaboJbl C BEPIIMHON B Hauajle KOODAHU-

HAT, CHMMeTPHYHON OTHOCHTENBHO ocu Oy ¥ mpoxojdineiil uepes
Toury (2; —3).

412. CocraspTe ypaBHeHNe TUPEKTPHCH apadoasl x2 = 4y.
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413.TIo ganmromMy ypaBHeHUIO NapaboJbl BHIYUCIUTE KOODAUHATHI €€
doryca:
1) y? = 6x; 2)x2=14y.

414. Haiigure KoopauHATE (GOKyca mapaGosbl ¢ BePIIMHON B Havuase

KOODPAYHAT, €CJIU €€ JUPEKTpHuca 3aJaHa ypasHeHueM: 1) x = 2;
2)y = 4.

415. Haiigure Touku nepeceuenus napabon y = x2 u x = y2.

416.CocraBpTe ypaBHeHHsA KacaTeJbHOH U HOpDMaiu K mapaboie
y? = 8x B TouxKe (2; —4).

OTBETbI

409. y2 - 8x. 410. y2 = 20x. 411, x2 = —3y. 412. y — -1. 413. 1) (g ;0);

2) (0; g) . 414, 1) (-2; 0); 2) (0; —4). 415. (0; 0); (13 1). 416. x +y + 2= 0;
x-y—6=0.

§ 48. Napabona co CMeueHHOMN BEPLUNHOW

417. CocraBbTe ypapHeEHe TapaBGoIbI C OCHI0 CHMMETPHH, HapaLIehb-
Ho#t ocu Oy, ecau napadbojia HpoxoAuT 4Yepes TOUYKY (—6; —8) u
uMeeT BepmIuny (2; 4).

418.Cocraspre ypasHeHue napaboJbl ¢ BepIInEOii (4; 6) 1 GorycoM
(-2; 6).

419. CocraBbTe ypaBHeHHe napabosas! ¢ BepmuHoi (1; —3) 1 nupexT-
pHcoit x = 5.

420.Hajizure KOOPAMHATEI BepIIMHEI Hapaboasl x2 — 6x — 6y — 21 =
=,

421. Haitnure KoopauHaTH (hoxyca napabonsl y2 — 8y — 8x — 8 = 0.
422.Cocrasbre ypasuenne ocu napabosl x2 + 16x — 18y + 100 = 0.

423.CocrasbTe ypaBHeHTe AMPEKTPHCH mapabonsl y? — 2y — 10x +
+11=0.

424.Cocrarpre ypaBHeHMe KacaTeJbHOH W HOpMaau ¥ muapaGose
y=x2—Tx+ 10 B Touke x = 4.
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OTBETHI

417. (x - 2)2 = —%i(y — 4). 418, (y — 6)2 = —24(x — 4). 819. (y + 3)2 =

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

lnaBa 8. InemMeHTbl CTEpeoMeTpUmn

§ 49. [pAMas 1 NAOCKOCTb B NPOCTPAHCTBE

425. Kounp! oTpeska gauHOi 50 cM 0TCTOAT OT ILIOCKOCTH Ha 30 cM 1
44 c¢m. Berunciaure NpoeKInio 3TOro OTpe3Kka Ha IJIOCKOCTh.

426.0Otrpesox aiuHoi 15 cM mepecekaeT NIOCKOCTh, KOHIIBI €I'0 OTCTO-
AT OT IJIOCKOCTH Ha 3 ¢M 1 6 cM. BEIYNCIHATE MPOEKIIHIO 3TOTO OT-
Pe3Ka Ha IJIOCKOCTD.

427. Hafizure paccTosHEe OT BepUINHBI Ky0a 0 ILIOCKOCTH IPOTHBO-
TOJIOYKHOM I'PAHK, eCJIM JJINHA ero AUaroHajau paBHa d.

428.113 BeprmHBI IPSIMOTO yrila OPAMOYTOJBHOTO TPEYTOJBHUKA C
KareraMu, paBHbIMH 15 u 20, npoBeseH nepOeHAUKYJIAD K MJOC-
KOCTH TPeyroJbHUKa IanHoil 16. Briuumciaure paccTosimme OT
KOHIIOB IePHeHANKYIAPA 4O I'MIOTeHY3bl.

429. Cropons! TpeyroasHuKa cocTapasaoT 51, 30 u 27. VI3 BepIuMHE
MEHBIIIero yIJjia TpeyroJlbHUKA IPOBEeJeH K ero IJOCKOCTH Iep-
neHAUKYAAp Anuuoil 10. BerumciauTe paccTostHHEe OT KOHIIOB
MEPIEeHIUKYAAPa A0 IIPOTHBOIIOJIOKHON CTODPOHBI TPEYylroOJb-
HUKA.

430. Tuaronann pomb6a pasesl 60 u 80. B Touke mepeceueHus QuaTO-
Hajelli K INJIOCKOCTH pomba IIPOREJEH NHEePUeHAUKYAAD LAUHOH
45. Beryucsiute paccToAHNE OT KOHIIA MEPHIEHIUKYJIApa 0 CTO-
POHEI poMba.

431.Touka M maxoauTtcs Ha paccrossiunu 11 cM oT KaKgoH CTOPOHEI
paBHOOEAPEHHOH Tpamellly ¢ OCHOBAaHHUAMM, paBHBIMU 16 cM u
30 cm. BeluncnuTe paccTosHne OT TOUKY M 710 IIIOCKOCTH Tpalie-
IUN.
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432. Wiz roukm, orcTosAIIel OT MIOCKOCTH HA PACCTOAHIE a, ITPOBEIe-

HBI B HAKJIOHHBIE IO YIJIOM 45° K IIJIOCKOCTH, a UX IPOeKINUA
CcoCTaBNAIT MexAy coboit yroam 120°. Buiuncaure paccToaHue
MEXAY KOHIIAMY HAKJIOHHBIX.

%
433", B paBrOGeApeHHOM IPAMOYTOTHLHOM TPEYTONBLHUKE OJUH U3 Ka-

TeTOB 00pasyeT ¢ IJIOCKOCTLIO, B KOTOPOH JeKUT APYyrol KaTeT,
yroxa 45°, JlokaxxuTre, UTO THIOTEHY3a 00pasyeT ¢ 9TO# ILJIOCKO-
cThio yroa 30°.

*
434", Haxnonuas AB obpasyeT ¢ ILIOCKOCTBIO O, yrox 45°, a mpaMas

AC, nexaias B IVIOCKOCTH O, COCTABJIAET yIroa 45° ¢ IpoeKIiu-
el gakjgouHoit AB. TokammuTe, uTo £ BAC = 60°.

435. Harpanwm nByrpanHOro yria, pasHoro 60°, 7aHa TOUKa, YAAIEH-

Has oT pebpa Ha paccrosHue m. Haiinure paccrogHue oT 3TOH
TOYKHU A0 APYTOI I'paHU.

436. BuyTpu asyrpamHOro yria, passoro 120°, naxna rouxka M, yaa-

JIeHHAdA OT KayKJou M3 rpaHeil Ha paccroganue m. Haigure pac-
CTOAHUE OT 3TOH TOYKU A0 peGpa ABRYTrpaHHOIO yIJa.

437. Inomans mnockoro MHOroyrosabHuKa paBHa 150 cmZ. Barumc-

JUTE NJAOIANSL MPOEKIIMM STOr0 MHOMOYrOJbHMKA Ha ILIoC-
KOCTh, COCTABJIAIINYIO C IJIOCKOCTHIO MHOTOYTOJBHHKA YIOJ,
paBHEIT 60°.

438. Ilan rpeyronbamx ABC co croponamu a = 13 cm, b = 14 cm,

¢ =15 cm. Yepes croporny BC npoBefieHa IIJIOCKOCTh ¢ IOZ yr-
aoM 30° k nockoctu A ABC. BeruucauTre maOMIaLbs MPOEKIITH
3TOTO TPEYrOJbHUKA HA ILIOCKOCTh O.

439. BriuucauTe NNOINAAL IJIOCKOr0 MHOTOYTOJIBHMKA, €CJAH ILJIO-

440

0TB

425.

431.

439.
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mane ero npoexknuu pasHa 20 cm? ¥ ABYTPaHHBIR yrog Memxay
IJIOCKOCTBI0 MHOTOYIOJbHHKA M HIIOCKOCTHIO €r0 IPOSKIuY pa-
BeH 45°.

. lokaxkure, 4YTO €CAM B TPEXTPAHHOM YIJie ABA IIJIOCKAX yrja —
npAMble, TO U IPOTUBONOJOKHBIE UM ABYTPaHHBIE YIJIBI — IIPA-
MEIe.

EThI

48 cm. 426.12 cm. 427. (1—3“/3 . 428. 12, 20. 429. 24, 26. 430. 51 cm.

1 ow. 432. a./3. 435. ™32 436, 2793 437,75 cw2. 438. 42,73 ox.
20./2 cm2.



§ 50. llpusma u napansenennnes
441. Kaxoe uncno rpaueii b, BepniuH s, pebep ¢ m 60x0BBIX pebep C
UMEIOT TPEYroJibHAA, 4YeTHIPEXYTOJbHAA H HICCTHYTOJILHAA
IPHU3MBbI?

442, Ckonbko IJIOCKUX p, ABYTPAHHBIX d U TPEXTPaHHBIX { YIJIOB
MMEIOT TPEeyrojbHAsi, YeTHIPeXYrOJbHAadA, INIeCTUYTOJbHAA WU
n-yroapHas IPH3MbI?

443, Cxoneko guaronaieir MMeIOT TPEyroJibHAH, YeThIPeXyToJbHAasdA,
IIIECTUYTOJLHAA A N-YTOALHAA TPU3MBI7

444, Cxonbko AMaroHaJbHBIX CEUEHUIT MOYKHO IIPOBECTH uepe3 OIHO
6oKOBOE PebpPOo B TPEYTOJLHOMN, YeTHIPEXyTOJAbHOH, IIeCTUYTOJb-
HOI1 1 n-yroxwHOH npusme?

445, B npaBunsHO IIeCTHYTOALHOM IIPU3Me CTOPOHA OCHOBAHUA PAaB-
Ha m, a 60KOBLIE TPaHu — KBaaApaThi. HaliguTe guaronajam npus-
MBI ¥ ILIOIAAHA JMATOHANBHBIX CEUeHHN.

446. B npsimoii TpeyroasHoil IIpHU3Me CTOPOHBI OCHOBaHMil paBHBI 13,
20 u 21, a BricOoTa IpH3MEl paBHA 25. BuiuncanTe ILI0Iaab ceve-
HHUA, TPOBEJeHHOr0 Yepes 60K0BOe pedpo U MEHBIITYIO BBICOTY OC-
HOBAHUS.

447, Beiuucanre AiMHY AHATOHANIW IPAMOYTOJILHOTO IApAiesein-
nexga ¢ usmepenuamu 12, 16, 21.

448.Haiizure guaronanu IpAMOro napaslenenunena, Kaxmnoe pe6po
KOTOPOTO PABHO 4, a YyroJl B OCHOBaHUM paBeH 60°.

449, Haiiarre 3aBHCUMOCTE MeXAY pefpoM Kyba a m JuaroHa sio d.

450.Haitzure paccrosinle OT BeDINMHBI Kyba CO CTOPOHOI a [0 ero
JMaroHaiau.

451. Haiizvre AaroHanu npAMOTO NapajileenuIesa, eCId Juarota-
JIV ero rpaneii coorseTcTBeHHO paBusl 11, 19 1 20.

452.B npamom mapanienenunele AUATOHANM OOPA3YIOT ¢ ILIOCKO-
cTBhI0 OCHOBaHuA yriibl 45° u 60°. CropoHb! 0OCHOBaHUA paBHBI 17
n 31. Haiiaure auaronaay aToro napajjiesjenunesa.

453, Pe6po kyba paBHo a. HaitauTte miomazab cedeHud Kyba IJIOCKO-
CTHIO, IPOBENEHHOM Yepes cepeAHbI Tpex pedep, BEIXOIAITNX U3
OJHOM BEepIIUHAI.
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454. B rpeyronbHOil HAKJIOHHON NIPU3ME PACCTOAHUA MEXKAY OOKOBEI-
mu pebpamu paBasl 20, 34 u 42, Haiigure paccroanue Mexay
Gosbnreit 60KOBOII I'DAHBI0 M MPOTHBOMNOJOXKHBIM € GOKOBBIM
pebpom.

OTBETHI

44]. Tpeyroasuasa: b= 5, s = 6, ¢ = 9, C = 3; ueThIpexyrojxnuas: b = 6,
$s=8,c¢c =12, C = 4; mecruyronruas: b = 8, s =12, ¢ = 18, C = 6.
442. Tpeyronsras: p=18,d =9, t = 6; yerbipexyronsras: p=24,d = 12,
t = 8; mwectuyronbuasa: p=36, d = 18, t = 12; n-yronvnasa: p =6n, d = 3n,

t=2n.443.0;4;18; n(n - 3). 444.0; 1; 3; n — 3. 445. 2m; m /3 ; m2.J3;

2m2. 446. 300. 447, 29. 448.4./2, 2a. 449. a = 132 450. 488 451,21,

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

§ 51. Nnowaan noBepxXHOCTER NPU3MbI
n napannenenuneaa

455.TInomanr nosepxmocTu Ky6a pasHa S. Hailigure anupy ero
pebpa.

456.Hasinure nnomans moBepXHOCTH Kyba: 1) mo ero guaroHamu d;
2) mo nomaay @ ero AMAroHAILHOTO CeYeHMU .

457. Inomaayn TMONHBIX IIOBepPXHOCTeH ABYX KyOOB paBHEI S u Q.
B xakKoM COOTHONIEHHH HAXOAATCA pebpa 3THX Ky6oB?

458. Haiinure niomanb GOKOBONH NOBEPXHOCTH MPAMOYTOJLHOTO Ha-
pajuienenuiieZia, BHICOTA KOTOPOTO paBHa ki, IJIOMIaAb OCHOBAHUS
S 1 njouiaAb ANAroHaAJbHOrO ceUeHuA Q.

459. B npamoyroasHOM mapaJjleenunee H3MepeH A OTHOCATCA KaK
3:6:22, aero auaronann paBaa 23. Haigure nnoimaae moJaHOM
OBEPXHOCTH IIapaJLieJeluiesa.

460.Cropous! ocHOBaHMS OIPAMOYTOILHOTO TApasljieleniea PaBHb

6 cM u 8 ¢M, a LIOLIALEL ANArOHAJLHOrO ceueHnsi — 180 cm2. Boi-
YHCJIUTE ILIOINAAL HOJHON MOBEPXHOCTH MMapaJuiejenunesa.

80



461.B npamoyrosbHOM mapaniejenulege GokoBoe peGpo pasHO
12 cM, nIOmAans ZMATOHANBHOTO ceueHHd paBHa 312 em?Z, mio-
mans ocHoBaunms — 240 cm2, Beraucaure CTOPOHBI €r'0 OCHOBA-
HUSA.

462. B npamoyroibHoM Iapaiienenuiene CTOPOHB! OCHOBAHUS DaB-
HEl 3 U 8 u oGpasyior yroa 60°. Bonbuias auaronasis napajuiene-
numena pasHa 49. Brruncianre niaomanb O0KOBOM IMOBEPXHOCTH
napaJjuiesienuness.

463. OcHORaHMEM NPSMOro HApaJIe/eNnuIIesa CAYKAT PoM0 ¢ Auaro-
manavmu 12 u 16, guaroxayss 60xoBoOl rpadm pasua 26. Brrauce-
JINTE IJIOTIaAh MOJHOM MOBEPXHOCTH NapaJlieseTnuesa.

464. Iuaronanu mpAMoro napaJjyienenuiieia 06pasyoT ¢ IIOCKOCTbIO
ocroBauua yrasl 30° 1 45°, a CTOPOHLI OCHOBAHMI paBHbl 6 M U
8 cM. Berumcnure nmaomans GOKOBOH TMOBEPXHOCTH Hapasiielie-
numneza.

465. Haubonpinas auaroHasb IIpaBUJABLHOM [IECTHYTOILHON 1IPU3MBI

coctaBaser 13 cm, nrormmaas 6oxopoit roepxuoctu — 180 cm2.
BerumcsinTe naomaabh OCHOBAHUSA IIPU3MBI,

466.B npasusbHOM IIECTHYTroJbHOM NpHU3Me AMArOHATIH pasBHbBI 17
u 15. Brrunenaure niomans G0KOBOH MTOBEPXHOCTH TPU3MbI.

467. B npsiMoii TpeyronbHOIt IPH3Me CTOPOHE! OCHOBAHHMI OTHOCATCA
kak 17 : 15 : 8, 6okosoe pebpo cocrasinsier 20 cm. I[lmomans mo-
Hoil mosepxHOCTH — 2080 ¢M?. BeiuucanuTe mIomans ee 60K0BOMH
IMOBEPXHOCTH.

468.0croBaneM TpAMOI IPU3MBI ABIAETCA PaBHOGEAPEeHHAS Tpalle-
Ks, G0KOBaA CTOPOHA KOTOPOH cocTaBasaeT 26 ¢cM, OCHOBAHUA —
22 cm, 42 cm, naomaas AuaroHaabHoro ceuegns — 400 cm2. Bri-
YHMCJIHTE IJIOLEAJb ITOJIHOM MOBEPXHOCTH NPU3MBI.

469. B mpsamoit TpeyronbHO MpU3Me CTOPOHEI OCHOBaHUA 34, 50, 52.
Tlnomaas ceuenus, NPoBEIEHHOIO Yepes O0KOBOe pebpo u 6OJIhL-
IIYI0 BEICOTY OCHOBaHudA, pasHa 480. Berurcanre nioigaas ee 60-
KORO# IIOBEPXHOCTH.

470. B HakJI0HHOM TPEYroNbHON MPU3Me PACCTOSHUA MEMKAY GOKOBDI-
Mu pebpamu coctrasaswor 10, 10, 12, GoxoBoe pe6bpo — 15.
Briunciure 1maoiaas 60K0B0M TOBEPXHOCTH HPU3MBI.
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OTBETHI

455, /65 /6. 456.1) 242; 2) 3Q./2. 457. /S /.JQ. 458.2./Q% + 2Sh2.
459. 432. 460. 600 cm?. 461.10cm, 24 cm. 462.1056. 463. 1152.
75 /3

464, 14042 cm2. 465. 5 en? unu 54./3 cv?. 466. 48./33 . 467. 1600 cm2.

468. 2696 cm?. 469. 1360. 470. 480.

§ 52. Nnupamuaa. YceueHHaa nupamuga

471.TIo cTopoEe OCHOBaHMA a ¥ GOKOBOMY pebpy b HailIuTe BHICOTY
NpPABUJIBHON ITHPaMuAbl: 1) TPEeyTroJabHOM; 2) 4eTHIPeXyTroJIbHOM;
3) mecTUYroJIbHOMH.

472. ITo cropoHe OCHOBAHUSA @ ¥ BHICOTE /1 HAAUTE allodeMy IPaBIIh-
HOB mupamuzabi: 1) TpeyrospHoM; 2) 4eTHPeXyroaeHo; 3) mec-
THYTOSILHOM.

473.TIo cropone ocHOBaHUA @ ¥ BhICOTe A HaiifuTe GOKOBOE peGpo
NIpaBUJIBLHOI nupaMubi: 1) TpeyronbHo#; 2) 4eTHPEXYyTOJABHOM;
3) mecTHYTroJIbHOMI.

474.B npaBunbpHOR HIeCTUYTOJBHOH NwpaMufe IBYPAHHBIA YTroa
IIpY CTOPOHE OCHOBaHus cocraBiaser 60°, cTopoHa ocHOBAHHA —
a. Hafigure BBICOTY M1 amopeMy mupamMuabl.

475. B npasuabHOI TpeyroJibHOli nupaMuie 60KoBoe pe6po paBHO m U
00pasyeT ¢ IIOCKOCTHI0 OCHOBAHMSA YTO O.. BeIuncauTe CTOPOHY
OCHOBAHUA NIPAMUIEI.

476. BricoTa mpaBmIhHOl YeTLIPEXYTOIbHOH NHPaMUALI pasHa ki, 6o-
KOBBI€ TPAHU ITHPAMUALI HAKJIOHEHHI K TJIOCKOCTH OCHOBAHWS
oA yriioMm o. Beruucaure gnuny 60K0BOro pebpa mupaMugsb.

477. B upaBunbHOi MeTHIPeXyroIbHON NHPAMHUIE YTON MEMKLY BEICO-
ToH M GOKOBBIM peGpOM cocTaBafeT O, CTOPOHA OCHOBAHWA
nupamuasl — a. Hafigunre pnury 60xoBoro peGpa mupamMuabL.

478.B mpaBuIbHON TPeYTOJBHOM MHpaAMUAe YTOJI MeXXAY BHICOTOH U
00KOBBIM pPeOpPOM COCTaBJIAET (O, CTOPOHA OCHOBAHWMA HUPAMH-
Ibi — a. Hafiaure BICOTY THPAMUALL.

479. TIo cropoHe ocHOBaHHUA a U GOKOBOMY Pebpy m IPaBHABHOH Tpe-
VTOJIbHOH ITHPaMHAL] BEIYUCINTE IJIOMAh CeUeHNA, IPOBeJeH-
HOTO Yepe3 6G0KOBOE Pe6PO U BHICOTY TUPAMULL.
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480.Haiinyre niomans JUAaroHAILHOTO CeUeHMA IPABMILHON UeThI-
PeXyroJbHOi MHpaMuabl, CTOPOHA OCHOBAHUS KOTOPOIl paBHa 4,
a ee 00KOBoOe pebpo o6pasyeT ¢ MIOCKOCTEIO OCHOBAHMSA YTOJ Ol

481.0cHoBaENe MUpPaMHUABI — NPAMOYTOXBHHK CO CTOpPOoHaMH 12 m
16, gainb 6oxoBHIX pebep pasHbl 26. HailrguTe BhICOTY THpa-
MUILL.

482.0cHoBanne nHMpaMuAbl — TPEYIOJIBHUK co cTropoamu 20, 21 u
29. BokoBbIe TpaHu IHPAMUALL 00Pa3yIOT € ILICCKOCThI0 OCHOBA-
HuA yIael, paBHbIe 45°. Haligure BRICOTY DUpaMuabI.

483.OcHoBammeM MUPaMUALI CAYIKUT IIapALJIEIOTPAMM CO CTOPOHA-
mu 3 u 7 ¥ O HOM M3 AUATOHAaJeH, paBHOIi 6. BricoTa mupaMmu s,
POXOJAINAS Uepes TOUKY IepeceueHus AuaroHajeil OCHOBaAHKA,
paBHa 4. HaiiguTte 60KOBEIE pedpa THpPaMuALL. '

484.0cnoBanue nupaMugsl — paBHOGEADEHHbIH TPEYTONLHUK, ¥ KO-
TOpOro OocHOBaHWME DPaBHO 12 cM, a OGOKOBBIE CTOPOHBI DPABHBI
10 cm. Boxkosble rpanu nupamMuisl 00pasylT ¢ ee OCHOBAHYEM
JBYI'DaHHBIE YTJIbl, KaXKABIN M3 KOTOPbIX paBeH 45°. Hatigure
BBICOTY TUPaMU/IbL.

485. Bricota nupaMu/sl paskesieHa Ha YeThIpe paBHbIe acTH, U yepes
TOUKH [eJeHHA POBEeAEHBI MIOCKOCTH, NAPaJLIeIbHEIE OCHOBA-
uuto. [liomans ocHoBanusi pasHa 400 cm?. BelumcanuTe mioniagu
ceueHu .

486.Bricora nupamugel £ = 86 cM, muoinagb ocHOBaHMsS S = 400 cm2.
Ha xaxoM paccTOAHEMU OT OCHOBAHMUA HaXOJHTCA CeUYeHHe C ILIO0-
magpio 100 cM2, mapajiesibHOe OCHOBAHHRIO?

487.Haiigure BHICOTY NPaBUJIBHON YCEUeHHOMN: 1) TpPeyroJbHOI;
2) 4eTHIPEXYIOJIbHOI; 3) IIeCTHYTroJAbHOI THPAMUALI, €CJHN CTO-
POHBI HUMKHEr0 ¥ BEePXHEro OCHOBAHUN PABHBLI COOTBETCTBEHHO
a u b, a 6oKoBOE pedpPO paBHO C.

488.B npaBuibHO UeTHLIPEXYTOJLHON yCeueHHOH mupamujie cTépo-
HbI GOJBIIEr0 U MEHBLIIEr0 OCHOBAHUM paBHH a u b, a 60KOBOe
pebpo ob6pasyer ¢ ocHoBaHMeM yroJ 60°. Hattzure BrICOTY rmba-
MHUOEI.

489. Cropons npaBUIBHON YeTHIPEXYTONIbHON yCeUeHHOH IUPaMMIbI
cocrasisioT 10 u 2, BeicoTa — 2. Haiinure 60K0Boe pedpo mupa-
MHUJABI.
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490. B npaBuInHOM YeThipeXyroJdbHON yCeueHHOH TUpaMuzie BhICOTa
cocrasiser 36, arroema -—— 45, CTOPOHBI OCHOBAHUH OTHOCATCA
kak 1 : 4. Haligure 571 CTOPOHLI.

491. B npaBunbHOI YeTHIPEXYIOJIbHON YCEUeHHOH NUpaMuie BHICOTA
paBHa 7, CTOpPOHBI OCHOBaHMNi — 3 u 5. Haiinure ee Auarouans.

492.B npasuibHO# TPEYrOABbHON yceueHHOI NMUpaMUAAe CTOPOHBI OC-
HOBaHUS paBHul a 1 b (a > b), a 6oKoBOe pebpo obpasyeT ¢ 0CHO-
BarueM yroJa 45°. Hafigure riomanb ceyeHns, IPOBeIeHHOrO Ue-
pes3 60KOBOe pebpPO U BBICOTY OCHOBAHMSA.

OTBETbHI

,_ a? g o 1 5
a7L.1) i -5 2) A[bz—%; 3) b7 = a. 472.1) j J4n? + %;
2)%J4h2 + a%; 3) §J4h2 T 3a%. 473.1) w2+ %5 2) h2+‘.’2_2;

3

3)Jh? + a®. 478.3%; af3. 475.m.Beosc. 476, 2L ICoTo
3m? - a2 2
a a a~3m a as

A0 S 78 . a79. T 480, g o, 48124,

482. 6. 483. 5,6. 484. 3 cm. 485. 225 cm2, 100 cm2, 25 cm?. 486. 18 cm.

487.1) /cz (e —b) ")2 = ‘“ O 3y fe2 - (a-b)E.

488. 8- Y 489 6.490. 72, 18. 491. 9. 492. - 1°

§ 53. llnowaam nosepxHOCTEN NUpaMUAabI
N yCeueHHON nupamusgbl

493.TIo cropore OCHOBAaHUS @ ¥ BHICOTe A HalifUTe MJOIAAb IOIHOM
TIOBEPXHOCTH NPAaBUJIBHON TUPAMUIEI: 1) TPeyroasHOI; 2) YeThl-
PEXyroabHoM; 3) MIECTUYrOJIbHOM.

494. BrruucsuTe maomans GOKOBOH MMOBEPXHOCTH NMPABMILHOM Tpe-
YroJILHOI NUpaMHAbBI, €CJH ee BHIcoTa paBHA 9, a armodema — 18.

495. B npasunabpHOI HeTHIPEXYTrOJLHON MHUpPaMUZe ILIOMAanh GOKOBO
nosepxHocTH pasHa 240 cm2, a Wwiomazbk NOJHOH IOBEPXHOC-

it — 384 cm?. HaltinTe CTOPOHY OCHOBAHUS @ M BBICOTY K IIHpa-
MHUJIDI.
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496. Cropona ocHOBaHHA MPABUJIBHOM TPEYroJbHON MMPAMHULLI PaB-
Ha @, a 60K0Boe pe6po COCTABJIAET C IIJOCKOCTHIO OCHOBAHHNA YTOJ
30°. BeruncauTte mIoalb NOJHON HOBEPXHOCTH MUPAMHULLI.

497. 1o cropoue ocHOBaHKA @ HaiifKTe ILIOMAAL GOKOBOM IOBEPXHOC-
TH IPaBUJABHONI UeTHIPEXYTOJLHOM mMUpaAMHILI, ¥ KOTOPOI ILIO-
magb AMATOHAJILHOTO CEeYeHHs PABHOBEJNHKA IUIOMIaAW OCHOBA-
HHUA.

498.B npaBuiabEOil TpeyroabHOH nupamuje anodeMa, paBHas 6 cM,
COCTaBJASAET C ILIOCKOCTBHIO OCHOBAHMA yroa 60°. Beiuucnaure no-
{ajb TOJHOM TOBEPXHOCTH ITUPaMUIBL.

499. IInomaay OCHOBAHMA M AMATOHAJHHOTO CEUYECHHUA IPABMILHOM
YeTBHIPEXYTOJIBHOR NHpaMHABl PaBHEI S KB. e, Haligmre 1mio-
maxb OOKOBOH TOBEPXHOCTH OMHPAMMILI.

500.B npaBuasHO# mecTHyroaLHOM nupampge amodema papHa 15,
BhIcOTa — 12. HaiiguTe naomans OMHOM IOBEPXHOCTH THPAMU-
IEL,

501. OcroBanue nmupaMmuaBl — KBaZpaT co CTOPoHOII 16 cM, a aBe 60o-
KOBBIE€ T'DaHMW TNEePHeHAMKYJIAPHBI NJAOCKOCTH OCHOBaHHUA. BBI-
YHCJJIUTE NIJoIalb HOJIHOH DOBEPXHOCTU IINPpAMHUABI, €CJIN €€ BhbI-
coTa paBHa 12 cMm.

502.0cHoBanye nHpaMULBl — IPAMOYIOJIbHBIH TPEYrOAbHUK, KaTe-
THI KOTOPOro paBHbI 3 1 4. Kakaaa 60KoBasd TpaHpb HaKJIOHEHA K
ILJIOCKOCTH OCHOBaHMA mox yriom 60°. HaliauTe momanp moJj-
HOMH HOBEPXHOCTH MKPAMUILI.

503. Ocnopanne nupaMuaLl — pom6 ¢ AMATOHAIAMY, PABHBIMA 6 M U
8 M. Bricota cocTaBiaser 1 m. BelunenuTe miaomanb MOJHOHA NO-
BEPXHOCTH MUPAMU/bI, €CJIN BCe ABYTPaHHBIEC YIJILI DU OCHOBA-
HUHW DABHBI.

504.11o croponam ocuoBarwuit a u b (@ > b) u BeicoTe ki HaiifuTe ILIO-
oiaas OOKOBOM IOBEPXHOCTH NPABUJILHOHN YCeYeHHOH NUpaMHu-
AbI: 1) TPeyrosbHO#; 2) YETBIPEXYTIOIbHOMN; 3) MIECTUYTOJBHOMH,

505.B npaBuabHOI YeTHIPEXYTOJbHON yCeueHHOM nupaMmuge cTopo-
HbI OCHOBaHUIT paBHbI 24 ¢M 1 8 ¢M, a BeIcota — 15 cM. Briuwnce-
JAUTE MJIOWIAAb IOJHOU MOBEPXHOCTH HUPaAMUALI.

506.B npasunbHO#l YETEIPEXYTOMBHON yCeUeHHON TUPAMUAE IIOIIA-

LY OCHOBAaHNH paBHbI 25 em? u 9 em2, a GoK0Boe pe6po obpasyer
€ IJIOCKOCTBI0 HUIKHEro OCHOBaHMA yroJ 45°. Breiumcawure mio-
maxb 60KOBOI MOBEPXHOCTH MUPAMUIEL,
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OTBETHI
493, 1)‘11“/—5(4’1%2 + a2 +a); 2)a(J4h? + a? +a); 3)3a(J4h2 + 3a2 +

+a43)/2. 494.1458. 495.a = 12cm, b = 8cm. 496. a2(J7 + J/3)/4.
497. 3q2. 498.81./3 am2. 499. 3S. 500. 432./3. 501, 768 cm2. 502, 18.

503. 50 mZ. 504. 1)3(a+b).ﬁ2 + @O g9y @+ )4k T (@ - b)2;

J4hZ + B(a - b)?
2

3)3(a + b) . 505. 1728 cm2. 506. 16 /3 cm2.

§ 54. Unannap

507.Paguyc ocuopanusa nmiuHipa R = 3 cM, Buicora 2 = 8 cm. Haiil-
AUATe AJHHY AXaroHa/jid oCeBoro CeueHusds M OCpriﬁ yroJj ee Ha-
KJOHA K INIOCKOCTH OCHOBAaHUA.

508.duaronans oceBoro cedeHms LMJAMHAPA @ = 26 cM, BHICOTA
h = 24 cm. BeiuncnuTe mIommaab OCHOBAHUSA TUIAHIADA.

509.Pajuyc ocuoBarus nunuaapa R = 13 cm, ero Beicota b = 20 cM.
BriuncauTe naomans ceueHnA, IPOBEACHHOTO MAPAJLIeIbHO OCH
IMJIMHAPA Ha PACCTOSHMHK D CM OT Hee.

510.B nunusnpe NpoBefeHa MapajliefbHO OCH IJOCKOCTh, OTCEKAH0-
ImaA OT OKPYHOCTH ocHOBaHMA Ayry B 60°, Bricora muauagpa
paBHa 15 cM, paccTosiHUE OT CeKyIell NIOCKOCTH SO OCH IH-
AWHIPa paBHO 3 ¢M. BeiunciiTe NA0INAAb CEUEHUA.

511. Inaronanb OCeBOrO ceueHMs HIIMHADA, UMEIOMEro KBajgpaT B
OCeBOM CeUeHUM, paBHa a¢. BelunciinTe MJIOHIAAEL IOJHOMI II0BEPX-
HOCTH BIIMCAHHON! B 3TOT ITUJIAHID MIECTHYTOJbHON IPU3MBEL.

512, Oxono umnungpa paguyca r, oceBoe ceyeHne KOTOPOro KBagpar,
onmcaHa NMPAaBHJbHAS TPeyrojibHasA npuama. Haliaure miomans
ee OOKOBOI TOBEPXHOCTH.

513. OcHoBanmem npaMoil IPU3MBI ABIAETCH NMPAMOYTOJBHEBIH Tpe-
YroJBHHK ¢ KareramMu 6 cM, 8 cm. Jyinaa 60KoBoOro pebpa paBHa
10 cm. BroiumcanTe MIIOLIAAH OCEBBIX CEUEHHI COOTBETCTBEHHO
BIMCAHHOTO B IPU3MYy U OIIMCAHHOTG OKOJIO IIPU3MEI AJIHHAPOB.
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514.B npasmnseoit TpeyronnHoii mpusme GoKoBoe pe6po paBHO a;
OTPe30K, COeJUHSAIONINI cepefuHy GOKOBOro pebpa ¢ LeHTDPOM
OCHOBAHWS, COCTABIAET C ILJIOCKOCTBIO OCHOBAHMSA yroa O.
BrlunmcinTe IJIOMIAAb OCEBOTO CeYeHMs BIHMCAHHOTO B TIPU3MY
I UAITHADA.

OTBETHI
507. 10 cM, arcsin(4/5). 508. 25m em2. 509. 480 cm2. 510. 30./3 cm2.
511.[3a%(4 + J3)]/8. 512. 122./3 . 513. 40 cm?, 100 em2. 514. L a%ctg .

§ 55. nowaam 6OKOBOW U NONHOMN
NOBEPXHOCTEN UUAUHAPA

515. nomans oceBoro ceueHua muiauuApa pasHa S. Haifizure mro-
masb O0KOBOH IOBEPXHOCTH ITHJIMHIDA.

516. O6pasyionaa paBHOCTOPOHHETO MMAMHAPA paBHa [. Berancianre
MLJIOMIa s 60KO0BOH TOBEPXHOCTH [UIHHIDA.

517. Mnomaas 60K0BOIl IOBEPXHOCTH ITHJUHAPA COCTABIISAET IOJOBH-
HY IJIOIAAHN €r0 IIOJHOM HOBepXHOCTH, JUATOHAIE OCEBOr0 ceue-
HuA — 5. Haiignre nmnoiage NoJHOH IIOBEPXHOCTH HMJINHADA.

518.B muaungpe yepes cepeIUHy pasnyca OCHOBAHHUA IIPOBEIEHO Ce-
yeHNE MEePIeHIUKYIApHO paxuycy. CeueHune obGpasyeT KBajpar
maomansio 16 em2. BeruucauTe miowmass 60K0BOI IIOBEDXHOCTH
OUJIHHEAPA.

519. IIromans norHOM HOBEPXHOCTH MUIMHAPA cocTaBadaeT 1170w cv2,
a paguyc ero ocHoBanmsa — 15 ¢cm. Ha KakoMm pacCcToOAHUH OT OCH
IUAAHAPA NIPOXOAUT CeueHne, uMemonee GopMy KBaapara?

520.Ksanpar co cTopoHoii a BpamaeTca BOKPYT BHeNIHeH ocH, HapaJ-
JIeIHHOM €r0 CTOPOHE M yAaJieHHOH OT KBajApaTa Ha PacCTOSHHE
a. Hatizure niommajs IOJAHOM TOBEPXHOCTH ITOJIYUeHHOU ury-
pPBI BpallleHuA.

OTBETbI

515. xS. 516. nt%. 517. 20m. 518. 22242 o2 519, 9 o 520. 12na2.
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§ 56. KoHyC. YCeueHHbIN KOHYC

521.1Inomazs oceBoro ceuenns Komyca paBHa 48 cm2, ero o6pasyio-
{asi COCTABIAET C IJIOCKOCTHI0 OCHOBAHHUA yroJa O. Berumcnure
TJIONAAL OCHOBAHUA KOHYCA.

522.Paguyc ocHOBaHUA KOoHyca R = 6 cmM, ero Beicora b = 12 cm. Haii-
IUTE IJIOIIAAb CeYeHH A, IPOBEICHHOO MapajlieIbHO OCH KOHYCa
Ha PacCTOAHUH 2 CM OT Hee.

523.B xonyce mpoBejeHa JIOCKOCTh, Tapa/IeJbHasd OCH U OTCEKAal0-
111as 0T OKPYYKHOCTH OCHOBaHUSA AYTY, paBHyio 120°. Beicora ko-
Hyca 12 ¢m, paccTosHHE OT CEKyIeidl NJOCKOCTH O OCH 3 CM.
Haiigure nmaoigagb CeYeHMIA.

524.Pagnyc ocHoBaHUA KoHyca paseH R. Haiigure miomaznb ceue-
HHA, DapajjieJbHOr0 OCHOBaAaHHIO, AEJdAIIero BbICOTY KOHyCa B
OTHOITIEHUN M : 1 (OT BePIUUHBI K OCHOBAHHIO).

525.B paBHOCTOPOHHEM KOHYCE (B OCEBOM CE€YeHUU — IIPABHJIbHBIMH
TPEeyroJbHUK) paxuyc ocHoBamua paBeH R. Halianrte nnomanb
ceyeHns, IPOBEIeHHOT0 Yepes ABe 00pasyolIne, yroj Mexay Ko-
TOpBIMH paBeH 60°.

526.Bricota xomyca paBHa H, yroa Mesgy BBICOTOH U o0pasylo-
meit — 30°. Haligure naonajiek ceueHHsd, IPOBEAeHHOTO Uepes
IBe o6pasylomiue, yroJ Mexay KoTopeIMu paseH 60°.

527. Yepes Bepmnny Konyca ¢ BbIcoTol, pasroit H, moa yryiom 60°
IJOCKOCTH OCHOBaHUSA IPOBEREHA HJIOCKOCTb, OTCEKAIoNmiaA Iy-
ry, pasayo 90°. HajinuTe nionaxs ceuyenns.

528.B npaBuabHOI TPEYTONBHOM UpaMuge AJIHHA CTOPOHBI OCHOBA-
HUA @, ABYTPaHHLIN yroja npu ocHoBaHuu (. Haligure niomans
OCEBOTO CEeUEHMNA BIIMCAHHOIO KOHYCA.

529.Tlonyxpyr cBepHYT B KOHUYECKYIO I0BePXHOCTh. HaliauTe yroa
MeXAY 00pasyIoinell U BEICOTON KOHYCA.

530. CexTop, pazmyc KoToporo pases L, a yroj paBeH O, CREPHYT B KO-
HUYECKYIO IoBepxHoCcTh. HallfuTe paguve oCHOBaHM S KOHYCA.

531. Paguycer ocHOBaHmil yceyeHnoro Kouyca pasabl Ru r (R > r), 06-
pasyoiias HaKJOHEeHa K OCHOBAHHWIO 110 yIyioM O.. Haligure BbI-
COTY KOHYCA.
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532.Paguycsl ocHOBaHMII yceueHHOTO KOHyca paBHBI R m r (R > r),
BbIicoTa pasHa H. Haiigure 06pa3syomyio.

533.Paauycsl ocHOBaHMIT ycedeHHOTO KOHyCa cocTaBaaloT 18 ¢cM u
30 cMm, obpasywinasa cocrasager 20 em. Hafigure paceTosHue OT
LEHTPa MEHBILEro OCHOBAHUSA N0 OKPYIKHOCTH GOJbIIero.

534. Paguyce! ocHOBaHMIT yeeueHHOTO KOHYCA PaBHEI R 1 r; 06pasyro-
mias pasHa [. Haigure niomagk oceBOro ceuenus.

535. Ilnomazny ocHOBaHMI YCeUEeHHOT'0 KOHYCA COCTABJIAIOT 32 cm2 1
2 cm?. BeIcoTa pasfeiieHa Ha TPU PaBHBbIE YacTH, ¥ 4epe3 TOYKH
IeJIeHuSA NPOBEAEeHLI IJIOCKOCTU MAPAJeJbHO OCHOBAHHAM.
Haiigure nnoimaayn ceueHnii.

536.Paguycel OCHOBaHHUI yCeueHHOTO KoHyca cocrasasior 10cm n
6 cm. BricoTa pasjesieda ia 4eTnipe PAaBHBIC YaCTH, U 4epes ToU-
KM JeNieHNdA NpoBedeHbl IJIOCKOCTH HapasijieIbHO OCHOBAHUAM.
Haiigure nnomany ceueHui.

OTBETHI
487

tg o’
525. R2./3 . 526. 3 H2. 521. 2 H?. 528. (a%tg 0)/12. 529. 30°. 530. L 0t/360°.

53L.(R-tga.532. JH2 + (R - 2)2.533.34 cm.

834. (R+r) 412 + (R - 2)2 . 535. 18 cm?2, 8 cm2. 536.49m cm?, 64w cv2,

81x cm2.

521. 522.32./2 cm2.  523.18./3 cM2.  524. nR2m2/(m + n)?.

§ 57. Nnowaan 60KOBOI M NOAHON NOBEPXHOCTE
KOHYCA 1 YCEYEHHOI 0 KOHYCa

537.Iliowans OCHOBAHUA KOHYCA COCTABIAET S, a IIOLIAAh ero oce-
Boro ceuenus — S,. Beruucanre nromans ero 60koBoH mOBEpPX-
HOCTH.

538.Inomane oceBoro ceyeHMA PaBHOCTOPOHHETO KOHycCa paBHA Q.
HaiizuTe nioImanb ero noJHoi NOBepXHOCTH.

539. IIpamoyronbHbIil TPEyroabHUK C KAaTeTaMM, PABHBIMHU 3 CM U
4 cM, BpamlaeTca BOKPYT OCH, NapauleibHOM THIIOTEHY3€E U IIPO-
XONAIMEH uepes BepIIMAY OPAMOro yria. BulumenanTe miomans
OBEPXHOCTH (QUIYPHI BPAIlEHAA.
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540.B paBEOCTOPOHHMIT KOHYC BIHCAH DPABHOCTODOHHMH IIMIHUHZP.

Haiignre njaomiaab 60KOBOII ITOBEPXHOCTH KOHYCA, €CJU ILIO-
maaL 60KOBOH IMMOBEPXHOCTH MUJIMHADPA pasua S.

541. TpeyronpHUK cO CTOPOHAMY, PABHEIMH S CM ¥ 5 CM, U YIJOM

Me)KAY HUMH, cocTasiammumM 60°, Bpamaerca BOKPYr ocu, Ipo-
BeJEHHOI 4epe3 BepPHINHY 9TOrC yrjia NepHneHANKYJIAPHO MEHb-
mre¥ cropore. Haliiute nyoniaab NOBEPXHOCTH GUTYDHI Bpallle-
HHUA.

542.Panuychl ocHOBaHUI yceueHHOTO KOHyca paBHBI R u r (R > r),

a oOpasyioniaa HaKJOHEeHa K TJIOCKOCTU OCHOBAHHUS MO YTJIOM
60°. HaitanTre mroinans 60K0BOM MOBEPXHOCTH KOHYCA.

543. Oxono mapa paguyca r omucaH yCeUeHHBIH KOHYC, B KOTOPOM 006-

pasywllasn cocTaBasAeT ¢ OCHOBaHAeM yrou . Haiigure nnomaab
60K0BO# TOBEPXHOCTUA KOHYCA.

544. HailzuTe BEICOTY yCedeHHOT0 KOHycCa, eclHd ILIOIALb ero GOKo-

BOW [OBEPXHOCTH PaBHOBEJNHMKA CYMMe ILJIOIIake# OCHOBaHWH,
a pajHuychl OCHOBAHUWI paBHbI R u r.

545.Boxpyr chepsl paguyca 6 cM OmMCaH YCEUEHHBIH KOHYC, pa-

JUYChl OCHOBaAHHUH KOTOPOro oTHocATCA Kak 4 : 9. Haligure mio-
majbs 60KOBOI MOREPXHOCTH YCEUEHHOIO KOHYCAa.

546.B yceuennsiit KoHyc BuucaHa cepa paguyca r. Yz mentpa coe-

pul AuaMerp 60JIbIIET0 OCHOBAHMNA BHACH HoJ yriom o. Hadfinute
IwIoInaAb GOKOBOM MOBEPXHOCTH YCEUEHHOr0 KOHYyCA.

OTBETHI

537. /S2 + n282. 538.Q n 3. 539.40,8 ncm2. 540. S (4./3 + 7)/6.

541. 120 wcm?. 542. 2 n (R — r?). 543.4 n r’/sin % a. 544. 2 Rr/(R + r).
545. 169 1t cm?. 546. 4 . r2/sin 2 q.

§ 58. Chepa u wap. BnncanHaa n onncaHHas cdepsol.
Mnowaam NoOBEPXHOCTEN Chepbt U ee YacTen

547. Ciepa npoxonur yepes Touky (—3; 4; —2), a ee IleETP HAXOLZHUTCS

B HauaJe KoopxuHAT. CocTaBbTe ypasHeHue chepol.

548.Haitqure kparuaiinee paccTosEHe oT ToukHd (6; —3; —2) Ko coe-
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549. Haiigure nenTp u paguyc R chepst x2 — 6x + y2 — 8y + 22 — 4z +
+4=0.

550.Touxa (4; —2; 3) Jexut Ha chepe ¢ menTpom (2; -3; —1). Cocra-
BBTE YpaBHeHHe cepsl.

551. Mameperus OpsSMOYTOMBHOTO mapasiiesierinesa pasasl 4, 6 u
12. Haiinure paguyc onucauHoil chepsl.

552. Pebpo xy6a pasro a. Hafigure paguycsl BIMCAHHOTO B Ky6 ¥ ONH-
CAHHOT'O OKOJIO HETO LIIAPOB.

553. BricoTa nipaBHIIbHOM MIECTHYTONBHON TPH3MBI COCTABIGET 8 €M,
d guarosajab 00KoBOH rpaHu — 13 cm. Hafignre paguyc onucas-
HOI'0o mapa.

554. B npaBuibHOIl YeTHIPEXyrOIbHON IUPAMULE BHICOTA COCTABIAET
h, a 6oxoBoe pebpo — b. HaliiuTte paauyc ommucaHHO0i chepsl.

555. B map paguyca R BOKcana NpaBUIbHAS YeTHIPEXYTO/IbHAS IUDA-
Muza, 6okoBOEe peGpPo KOTOPO COCTABIIAET C OCHOBAHUEM YTOJ .
Hadigure anuay 60KoBoro pedpa.

556.Bokpyr céhepsl onucaH VCedeHHBIH KOHYC, PafMyChi OCHOBAHMIA
KoToporo cocrasnadawT R u r. Hadizure paguyc cdepsl.

557. Hatinure oTHOIIeHMe ILIOMIafell MoBepxHoOCTel IBYX cdep, U3
KOTOPBIX OfHA BIIMCAHA, & PYTas ONUCAHA OTHOCHTEIbLHO DABHO-
CTOPOHHETO MUJINHADA.

558.HafiquTe OTHOMIEHMEe IJIOMAJell MOBEPXHOCTEH ABYX cdep, u3
KOTOPBIX OZIHA BIHICAHA, a APYTas OlIHCaHa OTHOCHTEJJIBbHO PABHO-
CTOPOHHET'O KOHYCA.

559, Haiinure oTHOmEeHUE nJromiazeli noBepxHocTed AByx cdep, us
KOTODBIX ONlHA BIIMCaHa, & BTOpPas OMUCaHa OTHOCUTEJhHO Iipa-
BHJILHOTO TeTpasapa (IPpaBUJILHOTO YeTLIPeXI'DAaHHUKA ).

560.Papuycel ocHOBaHUIT chepUUYeCKOTo nogca cocTaBiasor 10 eMm u
12 cm, ero Boicota — 1 cm. Hatiznre miromaas NOBEepXHOCTH Cipe-
PHUYECKOTO IT0ACa.

561. Haiigure nuomanb mONHOMH IIOBEPXHOCTH ILIAPOBOT0 CEKTOPA, €C-
JIK ByTa OCEBOTO CeYEHHA CeKTopa cofepskut 120°, a paguyc ma-
pa paseH R.

562.I1noniazp HOBEPXHOCTH IIAPOBOrO CErMEHTA BMECTe C IJIONIAbI0
ero ocHoBanusi paBHa S. Halinure sbicory cermenTra, ecau pa-
Iuyc mapa pasen R.
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563. Kpyrosoit cermenT ¢ gyroii 120° u njomazasio @ Bpauiaercs Bo-
Kpyr cBoeil BbicoThl. Haligure mnoumiaze MOJTHON NOBEPXHOCTH
MOJyUeHHOH pUrypsi.

OTBETHI

5847. x2 + y2 + 22 = 29. 548. 4. 549.(3; —4; 2), R = 5. 550. (x — 2)2 +
+(@y+3)¢+(z+1)2=21. 55L.7. 552.R,=a/2, R, ,=a.3/2.
553. 11 cm. 554, b2/2h. 555. 2R sin o 556. J/Rr. 557.2:1, 558.4: 1.

559.9:1. 560.275mcm2. 561.% T R2(J/3+2). 562.2R+ /4R2 - %
563. 21 1 Q/(d 1t~ 3 /3).

§ 59. 06beMbl Npu3Mbl U Napannenenuneaa

564. Haiinute o6mem ky6a: 1) no ero quarosanu d; 2) mo WIOMaLy ero
MOBEPXHOCTH S.

565. Haitgure o6bem Kyba, ecau MJOIIaJb €ro JUANOHAIBLHOTO ceye-
HuA paBHAa S.

566. Haiixute pe6po ky6a, 00'bEM KOTOPOTO PaBeH CyMMe 06'beMOB K-
00B ¢ pebpamMu m 4 n.

567. iaMeperus OpAMOYTOJBHOrO Hapajlejenuiiefa COCTABIAIT 6,
16 u 18. Haiigure peGpo paBHOBEJINKOro eMy Kyda.

568.Iliomaam rpadell IPAMOYrONBHOrO HApAJJIENEeNUIesa PaBHEI
S,, 8, u 8;. Haiigure ero o6pem.

569. N3smepeHNA NPAMOYTONLHOIO Napalielieiuiea OTHOCATCA KaK
2 :7:26; nuarouayas napanienenunena cocrasaser 81 cm. Haii-
IuTe 00'BEM Napasliejlennnesa.

570. Muarosnanm rpaHelf NpAMOYroJsHOTO NapaIe/eunesia COCTAB-
asror 7, 8 n 9. Haiinure o6bem napaseenmuiuesa.

571. Ocuoranue nmpaMoro mapajjesienuuesia — MAaPAJIETIOrPAMM CO
croponamu 8 u 32 u ocrpsIM yriom o = 60°. Bésbluas guaronanb
napasesnenunena pasaa 40. Haiinure 06beM DapajiiellelInnesa.

572. Croponsni 0OCHOBAHES NIPAMOTO HapaJieaenunesa pasasl 17 u 25,
ofHa K3 AuaroHajiei ocaoBanud — 26. MeHbIIIaA AUArOHAJb Ia-
pajulesenunesa ofpasyeT ¢ ILIOCKOCTBIO ocHoBamusa yroa 30°.
Haiigure o6bem mapasienenuiaesa.
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573.

574.

575.

576.

577.

578.

CTopoHBI OCHOBamMs NPAMOTro Iapaljesenunesa paBHBI 25 cM
1 39 cM, HJOmAAW ero AWarOHAJBHBIX cedenmii — 204 cm?2
u 336 cm?. Hafinure 06nheM napajiiesienuiiesa.

OcHoBaHHEM OpAMOTIO napaJjjejgenvuena sIBJaACeTCA p0M6, auaro-
HaJIM KOTOPOro OTHOCATCA Kak 5 : 16. Jlmarosanu napaJiiejenn-
nega paBHK 26 cm u 40 cm. Hatignre 00BeM napajjesenuinesa.

CropoHa OCHOBaHHA IIPAaBHJALHOM NIPHU3MEI PaBHA @, BOKOBOE pel-
po paBuo b. Haligure 06'beM npusmel: 1) TpeyroabHoii; 2) 4eThbl-
pPexyroabHoi; 3) [MecTHyroabHOoi,

CTopoHa OCHOBAHUA TPABUIBLHOM TPEYTOJIBHON IPHU3MHBI PABHA 4,
L1011 60KOBOI TIOBEPXHOCTH PABHOBEIWKA CYMMe ILIoInajeit
ocuosauuil. Halizure 06 beM IPU3MBbL.

B ocHOBaHUM NpAMO IPU3MBI JIEIKHT Tpanenud, IIOMaib KOTO-
poii cocrarnser 306 cm2. OrHOIIEHNME CyMMEI GOKOBBLIX CTOPOH
Tpameluy K CyMMe ee IMapajjielbHbIX CTOPOH paBHO 4 : 1, a ux
pas"ocTs paBHa 42. Tlnomazyu napasnjeiabHBIX GOKOBBIX I'paHel
paBHpr 40 cm? u 30 cm2, a mIoNaAM ABYX APYruX OGOKOBBIX
rpageit — 75 cm? u 205 cm?. Haiigure 0o6beM IIPUSMEL.

OcHoBaHMEM HAKJIOHHOTO OapaJuiesielinnesa ABIAETCA IPAMO-
YTOJLHHK CO CTOPOHAMH, paBHBIMU 4 ¢cM u 6 cMm, Goxosoe pebpo
paBHO 2 ¢M M 00pa3yeT ¢ KaK 0! U3 CMeXXHBIX CTOPOH OCHOBAHUA
yroi, cocraBastornuil 60°. Haiiaure 06bem napaaierenunesa.

OTBETbI
564.1) 5 @* J/3; 2) 55 S /6S. 565.1 54/25%. 566. 4/m3 + n3.
567.12. 568. ,/S;S,S;. 569.9828 cm3. 570.48./11. 571.2048.3.

572.3536 /3. 573.5040 cw®. 574. 3840 cwd. 575.1) %2 a%; 2) a;

3) 3@ a%h. 576. 5 a®. 577. 1530 cv®. 578. 24./2 cu?.

579.

§ 60. 06bem nupamuabl. 06LeM yceueHHON nupamuabl

IIo ctopone ocHOoBaHUs @ U GOKOBOMY Dpebpy b HaluTe 06bEM
NPABUILHON OUPAMEALI: 1) TPEYTOABHOH; 2) 4eThIPeXyTIONLHOMN;
3) mecTUyroabHON.

580.Anodema nmpaBUABHON TPeyroJbHOI IHEPAMHABI COCTaBISAET K,

a BeIicoTa — h. Hafizure o6beM mupaMuabl.
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581. Inomans ocHOBAANSA NPaBUJILHOM YeTHIPEXYTOIBLHON IMPaMUILI
4 IO ajb ee GOKOBOI IIOBePXHOCTH PaBHBI COOTBETCTBEHHO S U
Q. Haligure 00beM TEpaMugbl.

582.Haiinure 06'beM IPAaBUIBHOTO TETPa’APa (TPeyrobHOH THPaAMH-
Ibl) ¢ pebpoMm a.

583.0cHoBanne nUpaMuLbl — IPAMOYTOJLHEIR TPEYTOJLHHUK € KaTe-
TOM @ U npurexaum K Hemy yriaom 30°. Bokoskre pebpa HaK10-
HEHBI K MJIOCKOCTH OCHOBaHHuA mox yriaom 60°. Haiiamure o6beMm
IHpaMHAIBL.

584.0croBanme mupamugbel — poMO co cTopoHOit 15 cM, Kamjas
rpasb IIMpPaMBALI HAKJIOHEeHA K OCHOBaHMIO moA yriaom 45°. Haii-
InTte 00'beM TNPAMUAL], €CJIH MIONAAL e O0KOBOM ITOBEPX HOCTHU
pasna 300 cm2.

585.0crHoBanne MupaMuAbl — paBHOGE[PEeHHASA TPAIIENNA, ¥ KOTOPOM
napaaaeibHble CTOPOHBI COCTABAAIOT 3 ¢M U 5 cM, a 6oKoBadA CTO-
poHa — 7 cM. BbIcoTa IIMpaMHAALI IPOXOAUT Yepe3 TOUKY [iepece-
YeHHA KUATOHAJeH OCHOBAHMA, a 6oJblree 60KOBOE pedpo paBHO
10 cm. Haligure 00'beM mupaMuab.

586.0cHoBanne mupaMuALl — TPSMOYTOALHUK, IIOMIAAL KOTOPOTO
pasHa 1 M2, JIBe GOKOBbIe FPAHK NePIeHAUKYIAPHE OCHOBAHHIO,
a iBe ApVTHUe HaKJOHEeHH K HeMy moa yraamu 30° u 60°. Haiiaure
00'beM HHPAMHUABI.

587.11o0 6oxoBOMYy peGpy ! W CTOPOHAM OCHOBaHUA @ M b HalzuTe
00beM MPAaBUALHOM yceueHHON nmMpaMuiasl: 1) TPeyroJabHOM;
2) ueTbipexXyronbHOM; 3) LIECTHYTOJbHOMN.

588.Croponb! ocHOBaHM NPaBUILHON YeTHIPEXYTONLHOR yeeueHHOM
mupaMuAEl cocTaBasior 4 u 8, ruaronans — 11. Hafinure o6sem
TUpaMUAERL.

589. Anodema nmpaBMIBbHON MIECTHYTOJBHOH yCeYeHHON NUPAMHEIBI
a= 10cmM, Beicora 2 = 8 cm. CymMma JJMH KaKAOH M3 CTOPOH
BEpXHEro W HUKHETo ee ocHOBaHUM [, + I, = 8.3 cm. Haiigure
00beM NIUPAMUILI.

590.BoxoBsie pefpa IpPaBHIBHON TPEYTONBHON THPAMUALI HAKJIOHE-

HbI K IJIOCKOCTH OOJIBINIETO OCHOBAHUA IO YIJIOM O, CTOPOHEI OC-
HoRauwuii paruei a u b (a > b). Haiigure o6'beM nupaMupsl.

591. Cropons! 0aHOro OCHOBAaHUA yCedeHHOH MUpaMHIbl paBHH 27,
29 u 52, mepumeTp APYyroro OCHOBaHKA pPaBeH 72; BEICOTA NTUPa-
mugel — 10. Hajiaure o6 beM OHpaMBALI.
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OTBETHI

579. 1) lzm 2) & 2 J4b? — 242;3)° . ® [3(b% - a?).
580. /3 h(k* - h?). 581. 1 J/S(Q% - %) .582. £2 5. 583. L3
584. 500 cm3. 585, 80 cuS. 586. 5 M3,

587.1) o (a%+ ab+ b?) 312 - (a — b);
1, . f 1 2
2) 3(a2+ab+1?) JIZ - 3(a - b)';

3) %3 @2+ ab+52) J2 - (a - b)2.588. 8 589.624./3 cw?.

590. (a3— b3)tg o. 591. 1900,

§ 61. O6bembl Guryp BpatieHua

592.Iliomans oceBOro ceueHMs paBHOCTOPOHHETO IMJIMHADA paBHA
S. Haiiaure 00beM MAIMHEAPA.

593. PasBepTKoii 60KOBOI MOBEPXHOCTH KOHYCA ABJACTCA KPYroBOii
CEeKTOD ¢ PaAruycoM R ¥ MeHTPaJbHLIM YIJIOM, DABHLIM (O PajUa-
HoB. Halinure 06beM KoHYCA.

594.B npsmoyronbHO#! Tpanenuu OCHOBAHUS paBHsl a U b (b > a).
Haiinure orHomenue obwemos V, u V, ¢uryp, obpasosarEHBIX
BpaIlleHUeM Tpalelyy BOKPYr OCHOBAHMH.

595.Paguychl OcHOBaHMI yCEUeHHOTO KOHYCa COCTABAAIT R u
r (R > r), o6pasyoliad HAKJOHeHa K OCHOBAHHIO IMOJ YIJIOM Ol
Haiigure 06beM yceueHHOTO KOHYCA.

596.B yceuenHOM KOHyCe Pafuychl OCHOBAHHI COCTABJXAIOT 27 CM M
11 cm. Obpasymouras orHocuTCA K BoicoTe Kak 17 : 15. Hatigure
00'beM YCEUEeHHOI'O KOHYyCA.

597. Vceuennslit KoHyC ¢ pafrycaMK OCHOBAHUI 6 ¢M 1 9 ¢M U BLICO-
T0if 12 ¢M IepeceueH ABYMs HJIOCKOCTAMHE, HaPaJIeLHEIMA OC-
HOBaHUAM, KOTODbIE JeJIAT BHICOTY Ha TPH paBHble yactu. Haii-
JuTe 00'bEeM cpeZiHel YACTU KOHyCA.

598.0cHoBanMA paBHOGeApeHHOH Tpamenum cocrTaBiaaioT 11 cm u
21 cM, a 6oxkoBas cropoHa — 13 ecm. Haitaure o6'em durypsl, 06-
pasyeMoil IpW BpalleHHu U 9TOU TPalleliuu BOKPYI ee OCH.
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599. TnameTpr! Tpex 1mapos cocraBisAwT 6 cM, 8 cm u 10 cm. Hatigu-
Te AUaMeTp Iapa, 06beM KOTOPOTO paBeH cyMMe 00BEMOB 3THX
[IapoB.

600.Haiizure oTHOINEeHNE 06-EMOB BIMCAHHOTO B Ky0 M ONMCAHHOIO
OKO0JIO Ky0a 111apos.

601. Haiigure oTHOUIeHNe 06'beMOB IUJIMHAPA, IIapa K KOHYCAa, €CJIH
IVaMeTphl OCHOBAHUM IUJIMHIPA, KOHYCA ¥ UX BBICOTHI PaBHBI
IuaMeTrpy Imapa.

602.Breninuii paguyc moJ0ro mapa cocTaBiageT 9 ¢M, TONINKUHA CTe-
HOK — 3 c¢M. Briuncaure o6beM, 3aKJAI0UEHHBIIT MEXKIY CTEeHKA-
MH.

603.I1nockocTs, nepmeHAMKYIApHAA AMAMETDPY IIapa, AEJIHT KUA-
MeTp Ha JBe YacTH, pasHble 3 ¢cM ¥ 9 cM. HaliguTe 00beMuI COOT-
BeTCTBYIOIIIUX yacTel 1mapa.

604.Paguyc ocHoBaHMA IIAPOBOTO CErMEHTA COCTABJAET 8 cM, AyTa
oceBoro cevennsa — 60°. Boruncaure 00beM CeI'MEHTA.

605. Pagnyc ocHOBaHMSA MApPOBOTO CETMEHTA COCTABISET 8, ero BHICO-
ra 4. Haligzure o0'beM cermenTa.

606.Paguyc mapa pased R, yroja B 0CEBOM CEUEHUM IIIAPOBOTO CEKTO-
pa — 120°, HaiiguTte 06'beM III1apOBOro CEKTOPA.

607. Paguyc oKpy>RXHOCTH OCHOBAHUS 1IAPOBOI0 CEKTOPA COCTABJIAET
60 cm, paguyc mmapa — 75 cm. Briunciure o66eM HIapOBOro CeK-
Topa.

608.B mape, pagnyc KoTOporo cocTapaAer 65 cM, IPOBeAEHEI O O/
HY CTOPOHY OT ieHTpa JABe IapajuleJbHBIE ILJIOCKOCTH, OTCTOA-
mue ot neHrtpa Ha 19 em u 25 cm. Briuncsiure 00beM 4acTH Iia-
Pa, 3aKJIOYEHHOIT MEXAY HUMHU.

OTBETH

Lo [ raa GERIJIRE Do a4 % pqr 1 )
592. ZTES»VS . 593. ——m“—. 594, Va/Vb YRS 595. 3 ntg (1,(.R3

—1%). 596.11470 memd. 597. %9 momd. 598. 793 memd. 599. 12 cu.

R
3./3°

604. 512(16 — 9.J/3)% cu3. 605. %ﬁn. 606. ; nR3. 607. 112 500 7 cn.
608. 22 428 1 cm3.

600. 601.3 : 2 : 1. 602.2149cm3. 603.45 ncm3, 243 mwemd.
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§ 62. BoiuncneHne o6beMoB GUryp BpaweHus
C NOMOLLbIO ONpeAeNeHHOro UHTerpana

Hafigure o0pem Gurypel, o6pasoBaHHOIl BpauleHneM BOKpPYyr ocu Ox
ILIONIa¥, OTPAHMYEHHOH 3aAaHHbIMU JuHuAME [609—612].

609.1) y2 =x, y=0,
2) y% = 2x,
3) y* =6ux,
4)y2=2(x+2),

610.1)y=x2-1,
2) y = 3x — x2,
3 y=—x"—x,

4)y=_3§c+29

b

il
(=3 S I

’ b4

2R R
I
o B N

-e

8 8 8 &

’

0
0
0
0;
0;
0;
0

*

*

@ Y w e vww
Il

’ x=0,

611.1) y = sin x, x=0, x=m,

R o<
I
e

[N

2)y =cos x, y =20, x =0,

612.1) y2= 7
2) y? = 4(x + 2), x—y
3)y?=4(x-2), y=0,
4)y = —-x>+ 5x, y=0

I
W

8 R
Il

OTBETHI
609. 1) 1,57; 2) 12; 3) 24n; 4) 4. 610. 1) —i—gn; 2) 8,1m; 3) 25 4) lg".

611.1) 5 2oy . 612.1) 1,5m; 2) 33",3) 30m; 4) 71,17,

4 - 9663



YACTb 3. JONONHUTENBHBIE
YNPAXHEHUA U 3ALAHN

Fnasa 9. lononxuuTesbHblE
ynpaxHeHua v 3aaauu no anrebpe

§ 63. lnHeiiHble ypasHEHMA C OAHON NepeMeHHON
1N CUCTEMbl TIMHEWHbIX YPABHEHUN

Pemnre ypasuenue, npusoaumMoe K uHeitnomy [613, 614].

3x+4 bx+12 33x+10) _ 9x +44

613.1) = z— + 1 5
2)3x+2_3(2x+1) _5x-8 x-1_2,
18 36 24 6 9’
3)16.7c—3+3c+10_7x—6_x—3:3(x—3)_
20 3 4 2 10
4)26x—51_ 2(1-8x) ___ 20x-(10-38x)
52 13 x 156 ;
5)a—.ac_era= 2ax
b-a a-b G2_p%’
a-—x bla —x bx
6) L% + A E) L Xy,
x+a x-—a x+b 2(x-b) .
7)a—b a+b a+b a-b =0;
x+a x-a 2x 1 x—-a
Baxs b0 b “ats p1-a?’
b(x — b) alx—a) _ .
N 2a7s T ara —oth
1 a4+ x dabx +2a2-2b2 af-x
O)bz—x— bt — x? T b2+ x”

614.1) 2°% _3x+d g,

2x x+1 5
x—1 x -1 2-2x

I
Dol ~3

2)
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6 1 x+1  2x-1

3)x+1 +2—2x +2—2x2 T oxz-1”
) x+1 2x - 7 _ 2 4 1
x2-2x+1 2x2-4x+2 x-1  3-38x’

x—4 16x x+4
) Ry teoie x-4°

5x+ 2 9,5 7

6) 5y —3 “3x-3 3’
x+2  x=-2 _ ..
g + g =10
gy 5x=3 _ 2 3_ x+1

x24+3x x+38  x 3x24+9x°

615. Pemrmre 3amauy Ha cocTaBieHue ypaBHeHUI.

1) Pasunocth aByx uncesn 35. [Ipu penenunu GoJiblero ymcja Ha
MeHbIliee B YacTHOM noyyuuau 4 u B ocrarke 2. Hatigure st
qycJa.

2) OpHo U3 ABYX MCKOMBIX 4Yices MeHbIle apyroro Ha 6. Eciu
paszesiuTh GOJILIIEe UHCIIO Ha 2, TO yacTHOoe 6y JeT TpeMd efUHU-
IlaM¥ MeHbIIe Apyroro yuciaa. Hafimure aTu yucaa.

3) Suamenarens Zpobu Ha 4 Goabine yucaurend. [Ipu yseamnue-
HUW YUCJUTENS 1 3HaMeHaTeJ A Apobu Ha 5 n1podb obparmaerca B
2/3. Hafigure aty Apo0b.

4) B apysuaunoM uucie 1iudpa AeCATKOB BABOe Goblie uudpbl
exuHKU. Eciy nu@pel 3TOr0 YuCaa NepecTaBuTh, TO MOAYUYUTCS
4KHCJI0, MeHbIITee UCKoMOro Ha 36. Haiinure aT0 yuncIo.

5) Cymma nudp asysHauHoro uucaa pagHa 12. Eciau nudpsr aTo-
ro 4YrCJia IepecTaBuTh, TO TICIYYUTCH YHCIO, MeHbIIIee NCKOMOT'0
Ha 18. HaiiguTe 3TO YHCIIO.

6) B aBysHaunoM uwucJe nudpa fecaTKoOB Ha 3 6oabnie mudpnl
eqnani. Ecan K aToMy uueny npubaBuTs ero o0paijeHHOoe YHC-
70, to monyuurca 143. Halizute aTo umeso.

T7) Pasgennrte 850 na ase yactu Tak, 4Tobsl 8% mnepBoii yacTu B
cymme ¢ 24% BTOpOIt yacTu cocrapasanu 12% Beero uucia.

8) YuacTok maomaasio B 864 ra pasgeaniv Ha TPU MOJHA TAK, YTO
IJIOINAAE TPETHErQ MOJA CTasa PaBHOM cyMMe ILIOIIa[eli IepBhIX
IBYX TOJIeHl, IpuyYeM OTHOIIIeHUe IJIOIaJeil BTOpPOro M IMePROro
noaen crano paBHBEIM 11/5. BelumeiuTe INOIIAAL KaXKIOTO
TIoadA.

9) B pasHOOeIpeHHOM TPEYrOoJbHHUKE OCHOBAHHE COCTABJIAET
3/4 60KOBOIi CTOPOHLI, 4 IEPUMETP TPEYIOJNbHUKA pPaBeHd 22 CM.
Haiigure ero cTOpoHsI.
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616.

100

10) OKpy KHOCTS IIepeaHeTo KoJieca moBo3Ku 1,5 m, 3aaHero 2 M.
Ha kaxoM paccTosiHuu lIepejHee Kojeco caesaer Ha 50 o0opoToR
6ostee 3agHero?

11) Ilnomasb Koabna pasua 76,36 m2, mmpuHa Konmm ! paBHa
2 M. Boruucanre paguycsl BHYTpeHHCH ¥ BHemneH OKPYKHOC-
reii. ILnomazas kpyra S = nRZ, © =~ 3,14.

12) Kycox mpoBOJIOKM paspesajy Ha ABE YacTH B OTHOUIEHUU
5 : 3, npuueM TIepBas YaCTh OKas3aJack Ha D M JJnHHee /9 nnu-
Hbl Beell rTpoposioku. BeruncamnTe ZTUHBI YacTell IIPOBONOKU.

PemniTe cucreMy ypaBHeHMIl ciiocoboM anrefpanyecKkoro caoxe-

1){3x+5y—14

2x — 4y = —20;

2) [ 22x -y 3x—2
{ 3 -3 =2x + 2y,
5x— 4y = —18;

3) x+2y x-2y 7 2y
{ 1 5 3 -—x+1
3x -2y =8;

4) 1-2y x
{ o YT10 %
20 -y =1+ x;

5) [3x -~ 5y _x+2y _

{ 3 3 =-12,
7x - 10y = —60;

6)[7+x 2x -y
ﬁ 5= "4 %5
5y -7  4x 3 _ B

3 + 5 20 - b5x;

7
L E I R
Ja ¢
ri ¥
b+d a + c;

8)(x—a L y—-b

e =1,
b a
4
r Ly
a+b 1




617. Pemrure cucremy ypasHeauit 110 popmynam Kpamepa:

1){2x + 3y =4,

bx + 6y =-T;
2){3x—2y=11,
4x — by = 3;
3){5x+6y=13,
Tx + 18y = —1;
4) [3x - 2y L Bbx -3y _
5 3
2x -3y , 4x - 3y
3 + 2

5) [2x-y+3 x-2y+3 _

3 4

4

6) x -3y
7+ 1

3x—4y+3+4x~2y~9 -

=2x —

1W0x-y)-4(1 - x)

3

7) [2x — 4y + 9z = 28,
Tx+ 3y —6z=-1,
Tx+ 9y —9z=25;

8) [Tx + 2y + 3z =15,
S5x -3y + 2z =15,

10x — 11y + 5z = 36.

4;

618. Pemnre cucremy ypaBrenuii ¢ mpuMeHeHMeM MeToja laycca:

3x—y+5bz=2,

1){2x—4y+32=1,
x—2y+4z=38;

x+ 3y - 42 = —11,

3){2x—y—3z=0,
3x+2y—-2z=17;

2x—y+ 3z=21,

5){3x+2y—2=—3,
x+y—z=-5;

3x—y+2z=1,

2){2x+y+2z=1,
4x ~y + 5z = -3;

2x—-5y—32-16=0,

4) [4x+38y+2z2—-1=0,
3x+2y+4z-4=0;

3x—y+6z=19,

6) [-x+2y+2=1,
-4x + 3y —z=28.
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619. Perrure ypasHenue ¢ Mmogynem:

1) |x-38|=2; 2) 2x - 5| =x—1;
3)‘§—§'=x—1; 4)|2x - 5| =2 - x.
OTBETbI

2
613.1) —6; 2) 10; 3) 5; 4) 11; 5) _a_; 6) a; 7) 3b; 8) b; 9) 2(a + b);
b-a

a+b

10) . 614. 1) Her pemenns; 2) 2; 3) 2; 4) 2,5; 5) x — a1060e 9uco,
KpoMe X —14, 6) mer pemerns; 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)8cmM,8cmM, 6 cm; 10)300m; 11)5mum 7 m; 12) 45 M, 27 M. 616. 1) (—2; 4);
2) (=2; 2); 3) (3; 0,5); 4) (5; —2); 5) (0; —6); 6) (35 2); T) (ab; cd); 8) (‘;i_z—b ;

b—b_z—a) . 617. 1) (15 -2); 2) (7; 5); 3) (55 ~2); 4) (3; 2); 5) (T5 5); 6)(4; 4);
7) (2; 3;4); 8) (2; —15 1). 618.1) (=15 05 1); 2) (Z; 15 —2); 3) (4; —1; 3);
4)(2;-3; 1); 5)(2; =2; 5); 6) (-4; —15 5). 619.1) 15 5; 2) 2; 4; 3) g; 4) pe-

ITeHWA HeT.

§ 64. InHeNHble HEPABEHCTBA
1 CUCTEMbl IMHENHbIX HEPABEHCTB

620. Penrnte HepaBeHCTBO:
1) 2(3 + 5x) < 8(7Tx - 4) —

23 -3 car-3;

3)5;.76_{_3—42x >0:
4)(2x+1)2-8 2= (8- 2x)%

5) 8x2 + (x + 1)2 > (2 — 3x)2 + 4;
6)(x—-1)2-2x+10<(2 - x)?%

x 1 4x +1
7)5——<3——T,
5 4x-3
8)3—— 2 - -
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621. Pemte cucreMy HepaBEHCTB:
1){5(x + 1)+ 6(x + 2) > 9(x + 3),
Tx — 3(2x + 3) > 2(x — 18);
2) (7 -« 3+ 4x
I D

-4,

gx+5(4—x)<2(4—x);

3) 5+ x 9-x
2= <l-=1-

12—-(47——)>3

<

4) 3-Tx x+1 7-3x

B3-S + 5 v4-

TBx—-6)+ 417~ x)> 11— 5(x — 3);

5) [3-2x >5—2x
4 7 8

4x - 15 2

5~ 43

6) 5-x 3 -2x

8 + 4

3r-5 2x-1
2 3

>0,

<=2,

622. PemnTe HepaBeHCTBO:

1y 2428 o, 2)3}%>0; 3)2:Z<0;
DiZio aiEen pii
7) 22 < -3, 8)3xf; > 2.

OTBETHI

620.1) 2 < x < +00; 2) 0,96 < x < +00; 3)—00<x 2,2;4)1 <
5) 0,5 < x < +00; 6) HeT pelneHus; 7)% < x < 4005 8) —00 < x < 2,25,
621. 1)5<x<27 2) 9 < x < +00; 3) Her pemtenns; 4) 0 < x < +00;

x < 4o0;

5)—<x 6)—00<x<02 622. 1)—00<x<§mm4<x<+oo

2)2 y<4 3)—o<a<4umb<a<+oo;

4)—00<x<3mm4<x<-+00;5)—é <Jc:<2;6)—2:13 <a<

N2,5<m<12;8)2,6 <x<11.

1,
37
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§ 65. PeweHne HepaBeHCTB
METOA0M NPOMEXYTKOB (MHTEPBANOB).
PeweHne HepaBeHCTB C MOAYNEM

623. Permrute HepaBeHCTBO:

1) (o + 3)(xx — 2)(x — 5) < 03 2) (x - 3)(x — 3)(x2 + 2x + 5) < 0;
3) (x + 2)(x - 4)(x - 5) < 0; 4) (x — 1)(x - 2)(x — 3) > 0;
_ . (x - 5)x—-3)x+2) .
5) (x + 4)(x — 1)(x — 5) < 0; 6) o —hwrd <0
x2-2x+8 _ . (x - 3P (x - 2)(x+1)
N3 % 8 —G-oarzy O

624. Pemnte HEpaBEHCTBO C MOZYJIEM:

1) |x-2|>1; 2)|x—-2|<1;

3)2{x+1 >x+4; 4)3lx -1 <x+3;

5 jx—1]+ |x—-2|>3+x; 6) x2— |5x— 3| —x < 2.
OTBETbI
623.1)—c0o<x<—-8,2<x<5;2)3<x<5;3)-0<xr<-2,4<x<5;
4)1<x<2,3<x<+00;h5)-00<x<—4,1<x<5;

6) 0 <x<-4,2<x<3,4<x<HT)-0<x<l,}<x<2,

3<x<400;8)-3<x<-1,2<x<4,624.1) co<x<1,3<x<+00;
2)1<x<3;3)-00<x<—2,2<x<+00;4)0< x<3;

5)—oo<x<0,6<x<+oo;6)—5<x<3-+-24’§.

§ 66. KsagpaTHble ypaBHEHUA.
YpaBHeHwus,
MPUBOANMbIE K KBAAPATHBIM

625. Pemure ypaBueuve:

XL 2x 9w+5)
2x+6 8~-x 2(x2-9) ’
2).752—2x—9 xt6 _ 1

x3 -8 x2+2x+4 x-2°
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3) 2 _ 1 2x

¥-x+1 x+1 x3+1
3x2-11 T4 — 2x2
5 12
x2-x+16 xt+6 x+36=0_
2+x+1 x-1 «x3-1 ’
5x2+9 4x%2-9
6 5
7 x+4 3x2-38
7)x+1+2x—2_ x2-1"
2
y>?+ b5y +3
8) ye+y+2
3 6 2
Voxri T ax2o1  3x-1
x+2 x--2 4x?
x—1 x+1 x2-1"
*x-T7) x4 llx
3 3 10
x(2x=-8) L Bx-1)? (x+3)?
2 + 5 5 b
182+7 30 . 13 _
23-1 1-22  22+z+4+1

1 5 _ 3y
14) 20—  LFrdytrd po1

4) =10;

9)

6)

=3;

=3,
2’

:2;

10)

11)

=]_;

12)

13)

0;

626. CoxparuTe 1pobL:

1) 222+ Tx+6 | 2)21x2+11x~2‘
12+ 5x — 2x2° 15x2 + 16x +4°
Z 4 — 2 . +
3) 4x2 5yx 6; 4)5x2 13x 6.
4x%?-15x+9 5x2-8x +3

627. Pemnite ypaBHeHVE, DPHBOAUMOE K KBaJPATHOM!
1) 9x* - 8722+ 4 =0;
2)4x*—Tx2+3=0;
3)xt—6x3+ 3x2+ 26x —24=0;
4) x*+ 2x3 — 13x%2 — 14x + 24 = 0;
5)2x3 - Tx2+ 2x + 3 =0;
6)x3-2x2-5x—-6=0;
T)yxt - 16 = 0;
8)27x3 - 8 =0.



Pemnure 3ajauy Ha cocTaBIeHNe KBAAPATHOTO ypaBueHnd [628, 629].

628.

629.

106

1) Ilpouseezenne ABYX MOCHAEAOBATEAbHBIX HATYPANLHEIX UHCE
paBHO 552. Haiianre aTH umncia.

2) Ecoin ABy3HAYHOE YUCJI0 PA3AEJUTh HAa CyYMMY €ro rmudp, To B
yacTHOM HonyunTcA 6 u B ocrarxe 2. Ecoiu »xe 910 uucjo pasje-
JIUTHL Ha IPOU3BEAeHNE €ro Nudp, TO B HACTHOM MOJYUYUTCA 5 1 B
ocraTke 2. Halizgure 53T0 YHUCIO.

3) Cpeanee apmpmeTHUecKoe AByX umcesa pasHo 20, a cpennee
reomerpuueckoe 12. Haligure st yucaa.

4) Ha kakoe uucyo Hao pasgennts 136, urobbl B 4aCTHOM OJTY-
YUTh HA 3 MeHbIIe JeJNUTEJNT, 4 B OCTATKe Ha 7 MeHbLIIe AeJI-
Tena?

5) B aBysHayHOM uucJje nudpa e uHHL Ha ABa Ooupiue nudph
€ro JIeCATKOB, a IPOU3BEAeHNIE BTOT0 YHCJIa HA CYMMY ero qudp
paBHO 144. Haiigure 310 4ucIo.

6) dansl Tpn yncaa: 100, 60 u 30. Kaxoe 4ucI0 HYKHO OTHATH
OT NEPBOrO M NPUOABUTH €r0 K TPETHEMY, YTOOLI BTOPOE UUCJIIO
0Ka3aJioCh CPEJHUM MPOMOPINOHATHHBIM MEMXAY BHOBDL HOJY-
YEHHBIMY YNCJIAMU 7

7) Yncaurean HeKOoTOPO# Apobu Ha 11 Gonbine sHaMeHaTtens. KEe-
JU K YHCAuTeNI0 Apobu npubaBuTh 5, a K 3HaMeHaTteao 12, To
noJydeHHas xpobe 6yJeT BTpoe MeHbIile ucxonHoii. HaiguTte sty
Ipo0b.

8) Ilpn mepeMHOKEHHUHM ABYX YHCEJ, M3 KOTOPHIX OZHO Ha 14
fonpmie APyroro, YYeHWK RONYCTHUN OMIMOKY, YMEHBINHUB Ha 4
nudpy AECATKOB B IpousBegeHnu. IIpyu AesieHUH IIOJYYEHHOI'O
MM [pOU3BefleHWs HA MEeHBbIMWIH COMHOMKUTENb OH IOJYyJIHUI B
yactHoM 77 u B octarke 24, Haiiaure COMHOKHUTEIN.

1) ITepuMerp DIpAMOYroJbHUKA paBeH 28 cM, a cyMmMa mronageit
KBaJpaToOB, MOCTPOEHHBIX HAa CMEXHBIX CTOPOHAX NMPSMOYIrOJib-
HMKa, paBHa 116 cm2. HafinnTe cTOPOHEI IPAMOYTOJBHIAKA.

2) IlepuMeTp OpAMOYroJbHUKA paBeH 46 ¢cM, a ero amaroHalb
paBHa 17 cm. HalinuTe CTOPOHB! IPAMOYTrONbLHUKA.

3) B npsaAMOyTOJILHOM TPEYTrONBHUKE OAUH KaTeT GOJIbIIe IPYroro
Ha 81 cM, a ero momane papaa 180 em2. Hafigure KareTs! 3TOTO
TPEYroJbHUKA.

4) IlepumeTp NIPAMOYTOJILHOTO TPEYTOJNLHEMKA paBeH 48 cM, a ero
naomanb pasHa 96 cm2. HaliinTe CTOPOHEI TPEyroJIbHUKA.



5) B 1pAMOYroJIbHOM TPEYTOJbHUKE THOOTeHY3a O0JIbINe OJHOTO
KareTa Ha 9 ¢M u GoJsbiie apyroro Ha 18 cm. Beiuncaure cropo-
HBI 3TOT'0 TPEYTOJLHUKA.

6) IleprieEAUKYAAD, ONYIIEHHBIN U3 BePIUINHBI IIPAMOTO yria Ha
THIOTEHY3Y, paBeH 9,6 M; pasHoCTh OTPE3KOB 'HIOTeHY35I PaBHA
5,6 m. HatizuTe AJHUHY r'UIIOTEHY3EL.

7) OxpyKHOCTH 3aJHEro KoJjeca MOBO3KH B ABa pasa 0oJbIlle OK-
PYsKHOCTH IIePEJHErO; €CJIV OKDPY/KHOCTD 3aJHETO KoJleca YMeHb-
OIUTL Ha 2 M, 4 IepeAHero YBeJUYUThL HA 4 M, TO Ha PACCTOA-
Huu 120 M 3agHee KoJeco caenano 6e1 Ha 20 060pOTOB MeHbIIIe
nepeanero. Hafizyure AIHHBI OKPYKHOCTEH 000MX KOJIEC.

8) Ilo oxpy:kuoceTn aauHoit 30 M aABMKyTCA ABa Tema. Onuo U3
HUX NPOXOOUT B CEKYHAY Ha 4 M GoJibule, yeM BTOpOe, ¥ 3aKaH-
yuBaeT 000POT Ha ABe CEKVHIBI paHbIlie. HaliiuTe cKOpoCcTu ABH-
SKEeHUA 000UX TeJI.

9) Uz aucra xKecTH, uMeIero Gopmy IpAMOYrOJIbLHUKA, IIPHUTO-
TOBJIEHA OTKDBITAA CBEPXY KOopoOKa TakuM ob6pasom, UTO MO yr-
JIaM ee BBIPE3aHO [0 KBAJAPATy CO CTOPOHOH B 5 CM ¥ MOJYYHB-
mvecs Kpasi 3arHyThl. BEIYNCANATE pasMeprl JUCTA KeCTH, eCiIu
IJIUHa €ro BABOe 00Abllle NIMPHHBI 1 €CJX 00 beM KOPOOKH OKa-
3axca pasesiM 1500 cm3.

10) Or HETH, DaBHOI TEpUMeETDY HEKOTOPOT0 KBaJpaTa, OTpesa-
HO € OZHOrO KOHIla 36 cM. YKOpOYeHHasd TAaKUM 00pasoM HHTb
npejcrasiser coboi mepumeTp APyroro KBagpaTa, IIOIaAL KO-
Toporo B 2,25 pasa MeHbIIe IO aAM nepsoro. HaiauTe mepso-
HadaJbHYIO AJUHY HUTH.

OTBETHI
625. 1) --3,2; 2) —5; 5; 3) —b; 5; 4) +5; b) —g ; 2; 6) "er penrenns; 7) —155 ; 6;

8)0; 7;9) %; 10) 0; g ; 11) -0,7; 10; 12) -0,5; 2; 13) —4; 9; 14) -3,5; —1.
x =2

x-1"

x+2,
x-3°

626.1) 12, 9) 122, 3 4) 627. 1) £1; 42; 2) #9241

4 2’
3)-2; 1; 3; 4; 4) —4; -2; 1; 3; b) —%; 1; 3; 6)-2; 1; 3; 7) -2; 2; 8) g

628. 1) 23 n 24; 2) 32; 3) 36 n 4; 4) 13; 5) 24; 6) 60 unu 10; 7) %5 ; 8) 64

u 78. 629.1) 10 cm; 4 em; 2) 15 cm; 8 cm; 3) 40 cm; 9 em: 4) 12 em; 16 e
20 cm; 5) 27 cm; 36 em; 45 em; 6) 20 m; 7) 16 am 1 32 o mam 11 am u
22 gm; 8) 10 m/c 1 6 Mm/c; 9) 40 em u 20 cm; 10) 108 cm.
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§ 67. UppaunoHanbHble ypaBHEHMUS U HEPABEHCTBA

630. Pernrure nppanuonatbHOe ypaBHEHHE:

1) Jx =x-2; 2) Jx+2 =x-4;
3)m=2x—3; 4) yx2 -9 =8x-11;

5y Nx? + 5x+1 =2x-1; 6) Jx2 — 9 =2 - 21;
7)Jx7—~=J—3; 8) Jax +2 + J4x — 2 =4;

9) Jx-83-/2x+2 =x+1;

10) Jx+7 + Jx+2 = /3x +19;
11) /3x +1 + J4x -3 = J6x + 4;
12) J8x+3 + Jdx -4 = J6x +13;
13) f8x+4 - /3x -3 = .2x-T;

4(x + 3)
14)5./2x +3 — J18x -5 = —/————= .
)54/ /18x J2x + 3
631. Pernure mppanuonasbH0e HEPABEHCTRO:
1) Jx2 - x — 12 < x; 2) J2x +5 <2x-1;
3) Jx+3>x+1; 4) J22 - x - J10 — x > 2;

5) Wx2 - 5x+6 > x+ 2;
6) Jx+3 - JT-x > .f2x~-8;

7y 25 - x2 + Jx2 + Tx > 3;
8)Jx+8-.Jx—-1>.2x-1;
9 Jr+2 <. Jx+12 -~ /22 -10;
10) Jx - J6x+1 < Jf2x + 1.

OTBETH

630.1)4; 2) 7; 3) 4; 4) 5; 5) 3; 6) —5; b; 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 < +00;
3)-83<x<1;4)6<x<10;5)-0<x<2/9:6)4<x<56<x<T;
NO<x<5,81<x<3/2,9)5<x<6;10)0< x <+ o0,
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§ 68. Cnctemsl ypaBHeHWiA BTOPON # Bbilwe CTeneHem

632. Pemurte cucTemy:

1){x2 +y? =25,

x+y=7;
3) [x2+y2=13,
x2—y2=1>5;

w
M

7Y [x3/2 — y3/2 - 7’

XY,
1) [ B
\IC * 2'\[ 3,
13) [(x + y)(x - 2y) =

5
e
1ﬁ+w-w,
|
{

2) [x2+y? = 25,

{xy = 12;
4) [x2 + y2 =25,
2+ y?+x+ Ty =505
6) (8x2 - 4xy = 36,
x2 - 2y%=-14;

8 [z + Jy -8,
x — y=16;
10
)x+y+3—c=9,
Y
EEDx _ 9
Yy
12) [x3 + y3 = 9xy,
x +y=6;
14) [x3 - y3 = 37,
x—y=1;
16) x+y x—-y _ b
+ — 90
x-y x+ty 2
x%+y?=20

Peimure 3agauy Ha cocTaBlieHHWe CHCTEMbBbI JBYX YPABHEHHWH ¢ AByMA

nepeMeHHBIMY [633, 634].

633. 1) Paznosxuzre unciao 195 Ha ABa MHOMKUTENA, PA3HOCTL KOTOPLIX

paBHa 2.

2) PasHocTh KBazpaTos JBYyX umucesi pasHa 200. Ecau kaxaoe us
YMCeJl YMEeHBIINTE Ha 1, TO Pa3HOCTh MX KBaApaToB OyAeT paBHA

180. Haiignre oty yucaa.

3) Eciy K npousBeJeHHUIO JIBYX uHces IIpuOaBUTH MEHbIlee U3
HUX, TO NONYyYuM 54, ecau OpubABHUTSL Gosblilee M3 HIX, TO TIOTY-

yuMm 56. Hafigure sTH yncia.
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634.

110

4) IIpoussenenue nu@p ABYIHAUHOTO YHACIa B TPH pa3a MEHBIIIE
camoro uucJia. Ecan K nickomomy uMciy npubasuts 18, To mosry-
yum obpainenHoe uucno. Haiizaure sto unco.

5) IlpousBesieHMe ABYX HEJbIX HMOJOXKUTENBHBIX YHCEJ B TPH pa-
3a DoJIbIlIE NX CYMMBI, a CYyMMa UX KBaJZparToB pasHa 160, Hatigu-
TEe 9TU YHUCJIA.

6) PasmocTh KyOoB ABYX unces paBHa 657, a pa3HoCTh X OCHOBA-
HUH paBHa 3. Haligure aTu yucia.

7) CymMa HeKkOTOpoil aApobu ¢ o0patTHOl eii paBHa a cymma

5
13’
KBaJpaTOB €€ YHCJINTENA U 3HaMeHaTeId paBHa 25, Hadgure oty
Ipo06E.

8) Cymma KBaApaTos uudp ABY3HAYHOTO YKUCJIa PaBHa 34; Dpous-
BeJeHHe NCKOMOrO UKcja Ha o0pamienHoe paBHo 1855. Halignte
3TO YUCIO.

9) Cymma nudp rTpexsHayHOTO yucJia paBHa 11; cymMa KBazapa-
TOB 9TUX UH(p paBHa 45. Ecau M3 KICKOMOro Yucja BeiyecTh 198,
TO MOJIYUMTCS YUC0 obpatrensoe. HafiguTe aT0 HHesro.

10) YacrHoe OoT JgejleHusd TPEX3HAUYHOTO YHCJa Ha CyMMYy €To
nudp paBHO 48; YacTHOE OT JeleHnd IPOu3BeleHNd 3TUX nudp

2
Ha ¥X cyMMy paBHOo 10 3 » 8 Iu(pa IeCATKOB €CTh CpefHee apud-

MeTU4YecKoe ABYX JApyrux ero nudp. Haiigure aTo TpexsHauHoe
YHCHO.

1) OrHolreHre CTOPOH NPAMOYTroAbHUKA paBHo 6. CymMmma mrorga-
Iell KBaZpaToB, IIOCTPOEHHBIX HA BTUX CTOPOHAX, paBHa 592 cm?2,
BrruncjinTe CTOPOHEL IPAMOYTOJBHUKA,

2) BeicoTta Tpamenuu pasHa 18 cm. Ilinomans Tpamenuy paBHose-
JHKA IJIOUIaZH IIPAMOYTOJbHHKA, CTOPOHLI KOTOPOTO PaBHEI
MJIHHAM BEPXHEro W HUXKHEro OCHOBAHHI Tpanemuu, a yTpoeH-
HOe BepXHee OCHOBAHNE, CJ0KeHHOe ¢ HUIKHUM, B YeThIpe pasa
60JIbIIIe BHICOTHI Tpalleluu. BeiuncauTe OCHOBaHUA TpaleIjuu.
3) IlepumeTp psAMOYTOALHOIO TPEYTOJILHUKA DaBeH 24 ¢M, ILJIO-
maas pasHa 24 cm2. HaltguTe cTOPOHEI TPEYyTOJBHUKA.

4) Tunorenysa MpAMOYTOJBHOTO TPEYIOJNBHUKA OOJbBINE KaTeTa
Ha 1 cM, cyMMa xe THIIOTEHY3HI ¢ 9TNM KaTeTOM B IATHL pas 60Jb-
1I1e APYroro Karera. BEIYWC/INTE CTOPOHEI STOr'0 TPEYTIOJBHUKA.
5) TlepumeTp NPAMOYFOABHOTO TpPeyroJabHUKa paBeH 208 cm,
cymMMa kateroB Ha 30 cM GoJiblile M'MIIOTEHY3bl. BLIUUCAUTE CTO-
POHBI TPEYTOJIbHUKA,



6) Cymma guaromaneii pomba Ha 6 cM MeHbIIe ero IepHMeTpa.
IInomazar pomba pasua 24 cm2. Boluucanre cropoHy pomba u
JJIVHEL €0 ZuaroHaJen.

7) Cymma niomiaieil AByX KPyros, KACAIINMUXCA BHEIMAUM 00pa-
3oM, paBHa 90% cM2, a paccTOAHNE MEKIY HX IEHTPAME PABHO
12 em. Beiuucaurte JuaMeTphbl KPyToOB.

8) Ha paccroanuu 27 M 3ajHee KoJieco IOBO3KM fejiaeT Ha 5 o6o-
POTOB MeHbIIIe nepegHero. Ecim 61 JIMHY OKPYKHOCTH 3agHETO
KoJieca YBEJIHUYNTE HA 3 M, TO HA TOM K€ PACCTOAHHM 3aJHee KO-
Jeco cneaano 6b1 Ha 6 o0opoTOoB MeHbIe nepexgHero. Haiinute
IAAHBI OKPYJKHOCTEN 060UX KoJjiec.

OTBET®I

632.1) (3; 4), (4: 3): 2) (3: 4), (43 8), (-3: ~4), (~4: ~8): ) (-3; ~2), (-3; 2),
(3:-2), (35 2); 4) (4 8), (-3 4); 5) (~T5: 83 ), (-2; 5); 6) (-2: 3), (2; -3),
(-18; ~13), (18; 13); 7) (4; 1); 8) (25; 9); 9) (0; 0), (~2; —4), (4; 2);

10)(4: 1), (35 3 1D & 2); 12) (45 2), (2 4% 13) (-5; 5), (55 ~5),

(-2/10; ~./10), (2./10; J10); 14) (=3; —4), (4; 3); 15) (2; —3), (-2; 3),
(-8;-2), (3;2); 16)(842;-42), (-342;42), (-3.2;-.2),
(842 ﬁ). 633.1) 18 w 15 um —15 uw —13; 2) 15, 5; 3) 6 u 8 nwau —9
n-7;4)24;5)12u4;6) 10 Tuau —7 u ~10; 7) 2 niIn % ; 8) 85 nam 53;

9)452;10)864.634.1)24cvudcm; 2) 36 cmu 12 cm; )6 cm, Bem
10 cm; 4) 5 cm, 12 cM, 13 cm; 5) 80 cm, 39 cM, 89 cm; 6) 5 cm, 6 cM, 8 cMm;
7)18cmu 6 cm; 8) 18 am u 27 am.

§ 69. lokasarenbHble u norapupmuyeckune
YPABHEHUA K HEPABEHCTBA

PemruTe nokazarelbHoe ypasHeHue [635, 636].

2y (9Y _ 27, 1 ¥ oo
635.1) (5) -(é) -2 2) (0’125) = 128;
3) 4T —gg. 2T, 4) 22% . 3% = 144;

5) JOF T TR —af3, 6) 5%+ 1 + 5% = 750;
7)6x+6x+1=2x+2x+1+2x+2; 8)62x+3=33x.2x+6;
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9) 164(0,25)° ~¥/* = 2¥* 7 1,

10) 7*+2 4+ 2. 7x~ 1 = 345;
11)5.32x—1_gx—0,5=gx+4.32x—2.

636.1) 32 — 3* = 702; 2)32x+5=3x124 2,
3) 3% _4.3%F 130,  4)4(9%— 4%) = 13(6% - 4%);
5)3-4%+ 67— 295 = 0; 6) 2251+ 152 — 1 = 0;
571 4y _ 8. A
7)(6) (5)‘% 8)3 %/81 -10 %/9 +3=0;
—x—-1/2+2/x
9)(%) ~5.5; 10)4*-1-17-2%-3+ 1 =0;

11) 222+ 3.2 - 1=0.

637. Penrure cucTeMy NMOKAa3aTebHBIX YPABHEHUH:

1) 9r +y = T20, 2) 2x-3v =12,
3r-y-1=1; 2087 =18;
3) [xy =y, 4) [2%% - 3v = 55,
x3 =2 2B
5[ . 9 6) [3v.26/x = 36,
49 Y100 = 10’ {5y.29/'1=200;
25y.x1000()=§;
7) 3% - 4y =77,
x
32 - 9¥ =7,

638. Pemure noxasarenbHOE HEePaBeHCTBO!:

)5 1< J5; 2)3* 4 > 1;
3) 73x < 7(2/5)x2; 4) 2_x2 Tax 4;
1¢fl 1 ce2 4 ar-1 < 0g.
5)(2) >33 6) 3x~2+ 3%~ 1 < 28;
7 2xv,,1+2x‘_3>17; 8) 22x—1+22x—2+22x—3>448;
9) 53x +1_ 53x-3 < §24; 10)3+4*-6+2* - 24 > 0;
11) (x2 - 8x + 16)*~6 < 1; 12) (x - 2% 7078 5 g,
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Pemnre norapudmuyeckoe ypasunenue [639, 640].
639.1)1g (8x—11) +1g(x - 27) = 3;
Dlgx+1lg(x-2)=1g (12 - x);

3)ig(x-5)—1g J/bx — 19 =0;
4) 2x(1 - lg 5) =1g (4* + 2x - 6);

5)1g (3% + %)—1gx=lg(x—3);

ig (2x +4)
6) g (4x - 7)
7)log, (x — 5) + log, (x + 2) = 3;
8)log;(x — 2) +logs(x +6)=2;

9)logﬁ(x—1)+logﬁi(x+4)=logﬁ6;

—_—2;

10)1g 22 = 1g 3;

11) log,(1 - x) = 3 - log,(3 — x);
12) log, (x2 — 4) — log, (x — 2) = 0.

640.1) log, (2x — 1) - log, x = 2log, (2x ~ 1);
DlgBx-1)-1lg(x+5)=1g5;
3) log, (x*+ 1) ~ logy(x + 1) =1;
4) 2log; 3 + 4log,; 7 = log; x;
5) log;logg log, (x + 9) = logy 2 — 1;
6) log, logglog, (x2 + 3x + 54) = 0;

) 1g (2x— g)—lgx= Ig (x - 3);
8) log, log,log, 8 =0;
9)1g J5x + 10 + g J/2x + 3 =g 15;
10)ig2x —lg x2=1g23 - 1;
11) log, (x — 1) log,/x = log; 5;
12) log, log, x + log,log, x = 2;
13) log, (x + 2) — log, (x — 2) = 2 — log, 8.

641. Pemnte cuctemy JorapudMUUecKNX VPaBHeHHMA:

1) [x + y=22, 2) {x +y =29,
lgx-lgy=1; lgx+lgy=2;
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3) (logy(x — y) =5 —log,(x + y),
lgx-lg4 -_1:
lg y-1g3 ’

4) {3y +9* =81,
lg(x +y)2-lgx=21g38;

5){logyx 3log.y =2,
log, x = 4 —log, y;

6) [xy = 40
xlgy =

7) [log, 1og2 logxy -0,
log,9=1;

8) [bx + 2y = 100,
lgx-1gy=1g1,6.

642. PermuTe morapudmMuyeckoe HEPABEHCTBO:
1) log, (x — 4) < 1;
2)1g (3x - 4) < 1g (2x + 1);
3) log; 22 > o;
4)logg(x2 —4x +3) < 1;
5) logg (x2 + 2x) > 1;
6) log; 5 (x2 — 5x — 6) > —
7)log, s (x — 3) + log,;(x — 5) < 1;
8) log1/6(10 —x)+log g(x—3) > -
9) log, (8x2 + x) > 2 + log, x2 + log, x;
10) log, (x — 3) < 1 — log, (x — 2);
11)logs, _3x>1;
12) log, 5 (8x — 8) > logg 5 (x2 + 4).

OTBETH

635.1) 3; 2) 21; 3) 35; 4) 2; 5) 1,5, -0,5; 6) 3; 7) 0; 8) 3; 9) 24; 10) 1;

11) mer pemenus. 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),

(35 5.12): 032552 1,5):6)(3:25 7 (45 1),
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638.1)—00<x<— 2)—0 < x < -2,2<x < +00; 3)-0 <x <0,

D cx<too; 4)—c0<x<1,2<x<+00;5)-c0<x<1;6)-0 <x<1;

7)1 < x < +oo; 8)2 CSx<+00;9)—0 <x<1;10)2 <x < +0o0;
1l1)—co < x<8,5<x<6;12)2<x<3,4<x<+00.639.1)37;2) 4;
3)11; 4) 3; 5) 65 6) 5 ; 7) 6; 8) 3; 9) 2; 10) 3; 11) —1; 12) pewerns ser.

640. 1) 1; 16; 2) pemenus »er; 3) 2; 4) 441; 5) 7; 6) =5, 2; 7) 4% :8)2./2;

9) 3; 10) %’ 30; 11) % 25; 12) 6; 13) 16. 641. 1) (20; 2): 2) (25; 4), (4;
25); 3) (6; 2); 4) (1; 2); 5) (8; 2); 6) (105 4), (4; 10); 7) (3; 9); 8) (16; 10).
642.1)4 < x < 6; 2)% < x < 5; 3) peruenma Her; 4) -1 <x < 1,3 < x < b5
-0 <x<-3,1<x<+00;6)-2<x<-1,6<x<7;7)5<x<8§;

8)4<x<990<x<1;10)3<x<4;11) 5 <x<}

3 opu 3x — 3 > 1;

pemrerus gernpu 0 < 3x —3 < 1; 12) z <x <+oo,

naBa 10. TpuroHomeTpuyeckne QyHKUMK.
JlononHuTenbHbIe YNPpaXKHEHUA

§ 70 TerOHomeTpmqecxme TOX/AECTBA

Horasgure TpUroHOMETpPUYECKOE TOXAeCcTBO [643, 644].

2
643.1) — 5% _ —(1+tg20)?

sin"o * cos o
Cos O s o«
2) tg o ctg o
3) 2sinfo —cos? o (tgZ o +etg? o) + (tg o —etg 0)2 + 1 = tg2 o
4) 2(cosba + sin®a) — 8(costa + sinta) = —1;
5) (1 + 2sin o cos a)(tg oo — 1) = (sin? o — cos? a)(tg o + 1);
6) (tg o + ctg a)(1 + cos )(1 — cos o) = tg 03

= (sin o+ cos o)(tg o + ctg o — 1);

l+tga +tg2(x
1+ctgo+ ctgza

= tg2o;

2sin o-cos o -cos o0
3) : 7 - =ctgo;
1-sina+sin"a—-cos" o
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9) sin‘a + sin o cos? o + cos?a = 1;

10) cos o + sin o+ tg o ~ =0;

(o110 4

1) tg2oa-(1 +tg2o)(l +ctg2a) — (1 — tg2o)? = 4tg
1 — + 1 -

1+tg7a 1+ctg”a

13) sinto + cos? o + sin o+ cos? o = 1;

12) =1;

1 - cos o, 2

9
o

14)(1+ 1

— cos o 1+ cos 4
1+cosa)( + )

sin

15)ctgu+th= tg B,
tg a+clgP tg o
.2 2

sin“o cos a

16)1—1+ctga—1+tgu

= gin o/ * cos Q;

(1 —sin o —cos a)(1 —sin o + cos @)
sin o - {sin a — 1)

17) =2;

.2 2
1 sin o cos o

18)

5~ 5= — tgfo=1;
cos’a 1+ tgz(x 1+ ctgza ’

sin o cos o _ 1

19)1+ctg(x 1+igo sin(x+cosa;
20) 1 +sino+cos oo + tg oo = (1 + cos o)(1 + tg o);
21) (1 + sin o + cos @)2 = 2(1 + sin o)(1 + cos a);

1+2sino-cosa _ tga+ 1
tga—1"

22)

2 2
Sin oL — ¢os o
23) sin? o + sin? B — sin® o+ sin? P + cos? o cos? P = 1;
24) (sin® o + cosb ot — 1)3 + 27sinf o+ cos® o = 0;

. 6 6
sin o — cos o . .
25) — = 1 —sin®a + sinto.
2sin"o— 1

644.1) sin(m - o) - sin(3n/2 ~ o) * tg(n/2 - o) _

S/ 2+ ) -tg(3n/2 + o) - ta(2n ~ @) o8 %

2) sin(fm + o)  tg3n/2+0)
sin(3n/2 - o) ctg(m - o)

tg(r/2 + a)-cos(3n/2 «) - cos(— &)

+tg(n— o)+ cos0=0;

3) ctg(n - o) - sin(31/2 + o) = S
sin2(n + Q) " tg2(3n/2 +ta) 1
sin2(3n/2 + a) ctgz(n + o) cosz(a - 2n) )
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§ 71. Teopembi CNOXeEHUA. TpUroHoMeTpuleckue
GYHKUMM ABOMHOTO U NONOBUHHOIO apryMeHTOB

HMokaxxkure ToxaecTso [645—647].

sin(n/4 t+ o) — cos(n/4 + )
645.1) sin(w/4 + o) + cos(n/4 + o)

= {g o

sin(n/6 — o) + sin(n/6 + o) /3

2) Sin(n/ﬁ - a) - Sin(n/ﬁ - a) - —? Ctg o
sin(@-B) _  cos B
3) tgo-tzp CoS¢ cos B;

4) sin (0. + B) * sin (o0 — B) = sin® o — sin? B;
5) cos (o + B) - cos (o0 — B) = cos? o — sin? B;
6)tga-tgf+(tga+tgP)ctg(a+p)=1;
7) sin 50 * cos 30 — cos S+ sin 3o = sin 20,

8) sin (o - 27) + cos (2 ~ B) ~ sin (7—[ -Ot)-cos (’_‘ “B)=

2 2
= sin (o — B);
tg(n/4 +a)—tg(n/4~a) _ . .
9) tg(n/4+ o) +tg(n/4 - o) sin 20;
2
10) tg (2—a)+ctg (g—a)= e

646.1) Lg(; = sin 2o
1+ctg"a

2) cos2a ¢ (1 — tg2w) = cos 203

21, .
——"”ioiz— = sin 20
1+tg7a

4) l1-tga _ 1 -sin2q,
l1+tgo cos 2o’

5) sin o+ (1 + cos 2a) = sin 20+ cos o

tg o tg 200 . R

6) fg 20 tga =gin 20

tg o - .

7) tg2a—tgo _ COS 20;
8) cosa~—sino _1—sin20 _  cos2a

cos o + sin o cos 200 1+ sin 2a’
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Y
9) cost 3 sm4§ = Cos O

10) cos o = 1 — 2sin? % = 2cos? % -1.

ctg (/2) — tg (a/2)
647 1) ctg (a/2) + tg (o/2)

= cos O}

2sin o - sin 2«

aSino - sip 2, o &
)231n(x+s1n2(x tg2

3) sin 200 ° cos
(1 + cos 20)(1 + cos a)

4) 2(1 + cos o) — sin2o. = 4cos? (0t/2);

g2 &
5)1-1tg 5

=tg (/2);

cos o
cos? (a/2) ’
o cos O
6)ctg? 5 — 1= —""—
2 sin2(o/2)

o . a o . a N S

7)2(cos21~ +s1nz) (cosz ~smz) *sing =sin o;

8) tg(o/2) tg(o/2)
1+ tg(o/2) 1-tg(a/2)

2

9)cos2%°(1+tg %)ﬂ =1+ sin o

=tgo;

2
10) sm2 (ctg 3 1) =1 —gin a.

§ 72. llpeobpasosaHune anrebpanveckoi CyMMbl
TPUTOHOMETPUYECKUX d)yHKLlMI/! B Npon3BeAeHUe

Horaxure TosxnecTeo [648, 649].

sina-sin B o + B
648. 1) cos 0.~ cos B ~otg =5

2)sina+sinB= or,+[3.
cos o+ cos B 2
sin o +sin B B-o,
?’)cos,oc—cos[*i_Ctg 2
4)sina+sinB= o+,
cos o + cos B 2
5) sin o + sin 3a - tg 20;

cos & + cos 3
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sin (o + B) +sin (o~ B) _ g

6) sin (o + B) —sin (- B) |3

cos (o +B) +cos (- B) _
) cos (o0 — B) — cos (a + B) = ctg a.ctg f;
sin“a — sinZB

8) sin o - cos § — sin B - cos o = sin (o + B);
sin o — 2sin 20 + sin 30

9 cos o - 2cos 200 + cos 300 tg 20

10) sin o0 + sin 3o + sin 5o — tg 300

cos o + cos 30 + cos 5o

tgat+tgB  sin(a+PB) _ .
649 1)tg(x—th sin(a—B)HO’

sin (/4 + o)

Dltetgo= 5o sna’
g2 = 082,
3H1-tgfa cos? o’
4) ctg? o - ctg? P = sin (a + B) sin (- o) .

sin? o - sin2? B

— 1 —sin 20 |
9) tg? (' _“) 1 +sin 20.°

6 tgza + thB _ sin’a - coszﬁ + cos’aL- sin2B .

tg’o — tg’p sin(a + B) sin(a - B) °’
1-sina _, oM _ ),
)1+s1noc te (4 2)’
1+ectga _ Ty,
)l—ctgoc_Ctg (a 4)’

9 tg2 (m/4 +0)- 1
tg2(n/4+0a)+ 1

1+ sin2a 2T .
10) 3= sinZa ~ € (Z —(x),

= sin 203

tg(n/4 + o) + tg(o — t/4)

) Ge(a T 7/4) T ctg(n/d —op — Sin 203
12) tg (a+B) +tg (a-P) _ sin 20

tg (a+B) - tg (o —B) sin 28 °
13) 20T 2B _ o o0 1408,

ctg 200 + ctg 2P



§ 73. TpuroHoMeTpUYeCcKue ypaBHeHuns
N TPUrOHOMETPUYECKME HEPABEHCTBA

Pemure ypasuenme [650—653].

650.1) sin2x — 2cos x + 2 = 0;
2)3cos?2x ~sinx +1=0;
3) 2cos2x + 5sinx — 4 = 0;
4) cos® x — cos x = 0;
5)cosx+(1+tg x)=0;
6) sin x + cos x — sin®x — cos x + sin x = 0;
N2tgx+3ctgx—-5=0;
8)tgxtcetgx—-2=0;
P 2tgx-cosx—-2cosx—-tgx+1=0;
10) 4sin3x — 8sin2x —sin x + 2 =0,

651.1)tg3x —tgZx+tgx—1=0;
2) 2sind x — 3sin x *cos x = 0;

3) (coszx— %) <Cos X = -—% + sin? x;

1 1
491+ th3x_ 4cos? 3x°
2 — _ .
5) 4tg?3x - — = = 2;
25

6) cos*2x + 6cos? 2x = 6

7) 6sinZx + sin x *cos x — cos2 x = 2;
8) sin? x — 2sin x + cos x = 3cos? x;
9) 2sin?x + tg? x = 2;

10) cos?(n/2 + x)+ 2cos x + 2= 0.

.
*

ST

652.1) sin (/6 + x) + sin (n/6 — x) =
2)cos (x —m/6) — cos (x + n/6) = 0;

3)sin x — J3cos x=1;
4)sin 2xtgx=1;

- s 1
5)sinx+cos x = 55

6) cos (n/4 + x)-cos (x — r/4) = *% H
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7) si X, Os‘f.-zl.
sinj +cos 3 = 73

8) 4sin x - cos x - cos 2x = 1.

653.1) 1 — cos x = sin x;
2)1 —cos x =tg x — sin x;
3) cos x + cos 3x = cos dbx + cos Tx;
4) cos x + cos 3x + cos bx = 03
5) sin 3x = sin 2x — sin x;
6) cos x ~ 2cos 3x + cos bx = 0.

654. PewrriTe HepaBeHCTEO:

1)sinx>-3; 2) [sin x| < 3 ; 3) cos x > —1;
4cos x < 33 5)tg x> ~./3; 6) lig x| < 3;
‘ 1 P
7) sin (2x—§)>—§; 8)|cosx|>-“/2——; 9)ctg x <-1.
OTBETHI

650. 1) 2nk; 2) 5 + 2mh; 3) (—1)g +mhs 4) nk, 5 + 7k 5) — +nk;6)g +

ki

+ 2mk, § + ks 7)§ + nk, arctg +nk; 8) % itk 9)+ + 20k, T + ks

10) 7 + mk. 651.1) § + mh; 2) mk, +3 + 2mk; 3) m + 2k, nkig;

R
“i2

n

n L _ I .
4) -— + ié + ik, 7) i +15k,

n T,
5 gk arctg3+ k 5) + gk, 6)

arctg j + mk; 8)~7 + Tk, arctg 3 + 1k; 9) g(4k +1); 10) (1 + 2k).
652. 1)+ + 2ntk; 2) ks 3)(4/«:+1)’2t g +(2k+ Dm; 4) +1tk 5)4 + nk;
6) nk; T) (-1 + ks 8) (4k + 1)% . 653. 1) 5 + 2nk, 2nk; 2) 2mk, § + ks

L 1E LT . L
8) Tk 92k + 13, Bk + 1)%; 5) &, +7 + 2nk; 6) mk, (2k + 1)5.
654.1) —¢ +2nk <x < ——+an 2) -5 +wk<x< g +uk

B2k - 1)< x<m(2k+1);4) § + omk < x < 3F + 2mk;
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5)—5 +nk<;:c<g-l—mlif;(i)—%c +nk<x<g + 1tk;

7)-1’12 trk<x<

3n

o T
4

+1tk;8)—:—1c +nk<x<4

4—7!:]1:;9)—:1—c + 7k < x < nk.

Fnasa 11. InemeHTHI
aHaNNTUYECKOWN reomMeTpum

§ 74. NpaAmMasn NMHUA

Pemure sazauy [655, 656].

655. 1) Ha npawmoit 2x + y — 6 = 0 mailigure Touky M, paBHOYAAJIECH-
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Hyi0 oT Touek A(3; 5) u B(2; 6).

2) CocraBbTe ypaBHeHHEe MPAMOH, IPOXOAAILNEH Uepes TOUKH
A(2; -3)u B(-1;4).

3) HaHbl ypaBHeHHUA CTOPOH TpeyrospHHKa: x + 3y — 3 = 0,
3x - 11y - 29=0wu 3x — y + 11 = 0. Haiigure BeplIuHbI 3TOT0O
TPeyroJbHUKA.

4) Jlaubl VpaBHeHHUS CTOPOH TpeyrojsHmKa: 3x — 2y — 1 = 0,
5x+ 4y — 31 =0, x — 8y — 15 = 0. Hafigure BHyTPEHHWE YTIIbL
9TOTO TPEYTOJbHHUKA.

5) Toura P ypaneHa oT Hauajia KOOPAWHAT Ha 5 ¢cM. YTJIOBOi KO-
athdbunmeHT IPAMONA, COeUHAIOIEH HAYAI0 KOOPAXHAT U TOUKY
P, paBen 3/4. Haiinure Toury P.

6) Hau rpeyronsuuk ¢ BepmnHamu A(6; 8), B(2; —4) u C (—6; 4).
Haiiznre yros ¢ mexxay cropoHoit AB u mepmaHOM, IPOBeAE€HHOHN
13 BepIIUHLL A,

7) Haiigure ocTphIil yroi ¢ MeKAy IPAMBIMHA, HPOXOAAI[MMH Ye-
pes HAYAJI0 KOOPAUHAT U Yepes TOYKH, KOTOPBIMHU OTPEe30K HIp#-
Moit 2x + y — 12 = 0, cozeprammiica Mexay ocAMHI KOOPAUHAT,
genurcsa B otHolnennu 1 : 2 : 3 (B HaupasieHuu oT ocu Ox K

‘ocu Oy).

8) CocraBrTe ypaBHEeHNe HNPAMOM, TPOXOAAILECH Uepe3 TOUKY Ie-
peceueHua npaMelx x — 3y + 2 = 0 m bx + 6y — 4 = 0 mapas-
JejnHO mpamolt 4x +y + 7=0.

9) CocraBrbTe YypaBHEHHE NPSAMO, MPOXOAAILNEH Uepes TOUKY Ie-
pecevueHUA UPAMBIX 3x —y + 4 =0 u 4x — 6y + 3 = 0 nepuergu-
KYJSAPHO K npamoii 5x + 2y + 6 = 0.



656.1) IIpaMasa OpoXoguT 4Yepes cepefUBY OTPE3KAa, COSIUHSAIONIETO
Touku A(—2; 1) u B(4; 4), NepneHAUKYJIAPHO K 3TOMY OTPe3Ky.
CocTaBbTe ypaBHEHUE 3TOM NPIMO.

2) Hau rpeyroabHuk ¢ Bepainnamu A(4; 2), B(6; —5) u C(—5; 4).
CocTaBbTE ypaBHEHHSA €TO BBICOT.

3) launl ypaBHEHHSA CTOPOH TpeyrojerHuka: 3x — 10y + 28 = 0,
S5x +4y + 26 = 0 u 4x — 3y — 4 = 0. CocrasbTe ypaBHEeHUS €ro

BBICOT.
4) BoruucianuTe paccTodaHHe ot Touku M(6; 8) mo mpamoii 4x +
+3y+2=0.

5) Haiinure paccToAHNEe MEKAY ABYMS MAPAJIICILHBIMA [IPIMEI-
Mnd4x+3y-8=0m4d4x +3y-33=0.

6) TpeyronnHUK 3anau Bepuiuaamu A(—7; 3), B(2; —1) u C(-1; —H).
Haiigure: a) ypaBuenune nupamoii AM, napaynensHoi cropore BC;
6) ypaBHenue mequaubl AD; B) ypaBreHue Boicothl BF; r) yroa B;
I) ypaBHerue 6mccexkTpuckt CN.

7) TpeyrossHUK 3amaH sepinuHaMu A(2; 6), B(4; —2) u C(—2; —6).
Haiinure: a) ypasHenune npamoit BN, napannensHoil cropone AC;
6) ypaBHenue meguansl CD; B) ypasaenne BoicoTel AE; r) yroa B;
[) HEeHTP TAMXKECTH ITOTO TPEYIOJbHUKA (TOUKY HepecedeHuA eTo
MeIUaH).

OTBETHI

655. 1) M(1; 4); 2) 7x + 3y — 23 = 0; 3) (6; -1), (-5; —4) u (-3; 2);
4) £ A = arctg 3,143; £ B = arctg 1,63; ~ C = arctg 1,1579; 5) P(4; 3)
nnn (—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.

B) 3x ~ 4y~ 10 = 0, 6. r) arctg 13, 6. ) x+y=0; 7. a) 3x -y —14=0, 7.

6)8x -5y~ 14=0,7.8) 3x + 2y~ 18 =0, .M arctg (- 3 ), 7.0 (53~ 3 )-

§ 75. l'eomMeTpuyeckune mecTa TOUEK Ha NNOCKOCTH.
Kpusble BTOPOro nopagka

TEOMETPAYECKME MECTA TOYEK RA MAOCKOCTH

657. CocraspTe ypaBHEeHHE reOMETPHYECKOrO MECTa TOYEK Ha ILIOC-
KOCTH, €CJH:

1) xaknaa us ToOueK paBHOyHaNeHAa oT Touek A(2; 4) u B(4; 6);
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2) paccToAHue Kax0i n3 HUX ot ToukHu A(6; 0) B Tpu pasa 6oab-
e UX PaccTOAHUMA oT Touku B(2; 0);

3) cyMmMa KBaJ[pATOB PACCTOAHMI OT KAXKAON U3 HUX 0 ABYX JaH-
HBIX ToueK A(—6; 0) 1 B(6; 0) ecTs BeIMUNHA TOCTOAHHAS U PaB-
Ha 104;

4) oTHOIIEHUE PACCTOAHUHN OT KA oH U3 Hux o Touku A(1; 0) u
Io npamoit x = 9 pasuo A = 1/3;

5) 1IpU ABHMIKEHHUM 110 NJIOCKOCTU TOUKA OCTACTCA BABOE GIMIKEe K
Touke A(1l; 0), ueM K npsamMoii x = 4;

6) paccToAHME KaXKI0i# U3 TOYEK BABCE OJIMKe K MpAMOl x = 2,
yeM K TouKe A(8; 0);

7) rRaxjgad U3 TOYeK paBHOyZadeHa oT ocu Ox u OT TOUKH
A(0; —2);

8) paccTosinue KaxkKJa0oi M3 TOUEK OT HPAMOiIi x = —2 paBHO pac-
CTOAHUIO OT TOUKU A(3; —4).

OKPYXHOCTb

658.1) CocraBbTe ypaBHeHHe OKPYIKHOCTH, IPOXOAAIEH Yepes TOY-

ku A(3; 1), B(—2; 6) u C(-5; —3).

2) LenTp okpyskHoCTH BHaxozutcda B Touke O,(—3; 1). CocraBbTe
YPaBHEHMEe OKDPYVIKHOCTH, €CJIH OHA KacaeTcs npamMoit 4x + 3y —
-16=0.

3) Haligure ypaBHeHHe OPAMOI, IPOXOLAIIell uepes eHTPHI OK-
pysknocreit x2+ y2 +4x -6y - 23 =0m x2 + y2 - 10x — 14y +
+58=0.

4) CocraBpTe ypaBHEHUE OKPY/KHOCTH, IIPOXOSINeEll yepes Tou-
Ky A(5; 6), 1 KOHIIEHTPUYECKON ¢ OKPY>KHOCTBIO X2 + y2 — 2x +
+6y+1=0.

5) Ilara okpysxHocTb X2 + y2 — 8x — 2y + 4 = 0. CocTaBbTe ypas-
HeHHe AuaMeTpa, IepHeHJUKYJIAPHOro Xopae x — 5y — 12 =0.
6) CocraBbTe ypaBHEHHE KacaTeJbHOII, IPOBeAEHHON B TOUKe
A(—2; 1) k oxpysxaocrun x2 + y2 — 2x + 4y — 13 =0,

naunc

659.1) CocrasbTe ypaBHenHe suIca ¢ PoKycamMu Ha ocu Ox, ecsin
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paccrossae Mex gy porycamm paBHo 20, a 3KCIEHTPUCUTET pa-
BeH 5/6.

2) CocraBbTe ypaBHEeHUe djInICca ¢ Gokycamu Ha ocu Ox, ecnn
OH IIPOXOAUT Yepe3d TOUKU A( J2 2) u B(2; J3 ).

3) CocraBpTe ypaBHEHUE 3JLIHIICA, NPOXOAAINET0 Uepe3 TOUKH
M,(6; 4) u M ,(—8; 3).



4) OKCIIEHTPUCHUTET dJnunca pase 1/3, opauHaTa TOYKHY 3JJIUT -
ca, abcuucca Koropoli paBHa abcumcce dorxyca, pasaa 4. Co-
CTABBTE YPABHEHHUE 3JLIULICA.

5) CocraBrTe ypaBHEHUE JJIJHUICA, ¥ KOTOPOTO 9KCHEHTPUCHTET
pagred 1/3 u abcuucca ogHOro u3 hoKycoB paBua 3/2.

6) Borumcanre KoopAMHATHI BePIINH, (POKYCOB ¥ DKCIEHTPHUCH-
TeT JIIUICE, YpaBHEHHE KOTOPOro umeet Buj 4x2 + 2y2 = 1,

TUNEPBOA

660.1) Beiuncanre skcncHTpHCHTET, KOOPAMHATH (DOKYCOB M YPaB-
HEHWA acUuMIUTOT runepbosl ¢ ypapaHenunem 4x2 — 9y2 = 36.
2) CocrassTe ypaBHEeHHE THIIEPOOIILI, SCHMITOTAME KOTOPOH AB-

3 .
JAIOTCA MPAMBIE § =tz X 1 hoKyChl KOTOPO# MMeT KOOpAHHA-

o1 (£2; 0).
3) CocraBbTe ypaBHEeHUE IUIep00JIbl, IPOXOAALIIEi Yepes TOUKH

(55 4/3) u (/34 ; ~5/3).

4) Yemy paBeH 3KCUEHTPUCUTET r'Unepdosibl, eCJI U3BeCTHO, UTO

YroJl MEKAY ee acUMITOTaMu pasen 60°?

5) [IBe BepUIAHBI SJIJIMIICA PACIONIOXEHBI B (POKycax runep0oEl,

BEepLINMHBI KOTOPOH JiexKaT B (hoKycax sijuIca ¢ ypaBHeHHEM
Cx? 2

16 + T = 1. CocTaBbTe ypaBHEHUE TUNEPOOJIDI.

6) BoiumcauTe TOUKM nmepeceyeHusi PaBHOOGOUYHOH runep6OJabI

x2- y? = 16 ¢ okpyxHOCTBIO X2 + Y2 = 34,

NIAPABOSA

661. 1) Beprruna mapaGounsl jexcut B Touke (2; 3); mapaGosa npoxo-
IUT Yepe3 HAYaJO0 KOODJAMHAT, U OCh ee napajienbHa ocu Ox.
CocraBbTe ypaBneHue napabosl.

2) BpiuviciinTe KOOPANHATEL BEPIIKHEL U (POKYyCa, VPABHEHNE OCH
U JUpEeKTPHUCHl napabosibl, ypaBHenue KoTopoii x2 — 8x — 16y +
+32=0.

3) CocraBbTe ypaBHeHnne napadobl, BePIIHHbI KOTOPOii JexaT B
Touke (~1; —2), a poxyc — B Toure (—1; —4).

4) Haiinnte KOOpAMHATHI BEPILUMHLI ¥ (POKYCA ¥ COCTaBbTE ypas-
HEHUA OCH W AWUPEKTpucHl Iapadojbl, YpaBHEHMe KOTOopoil
Y’ +4y-6x+7=0.
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5) B mapa6ony, ypasseHue KoTopoi y2 = 2px, BOIUCaH PaBHOCTO-
poHHWI TpeyroabHUK. OHA U3 BEPIIINH TPEYrOJbHUKA COBIALa-
eT ¢ BepmImHOHN napabonnl. Halijute ANVHY CTOPOHBI TPEYrOJb-
HHUKA.

6) Haitqure TOYKH NepecedyeHUs NBYX IapaboJi, MMelomux 00-
Y0 BEePIIMHY B HayuaJie KOOPAWHAT, a GoKycsl B Toukax (2; 0)
u (0; 2).

OTBETHI
657. )x + y - 8 =0; 2)x2+y2—3x=0;3)x2+y2=16;4)’-;3 + 2=,

2 2 2
BT +% =1;6) 5 - 48 =1;7)x2+4y+4=0;8)y2+ 8y — 10x +
+21=0.658.1) (x + 2)2+ (y — 1)2=25; 2) (x + 3)2 + (y — 1)2 = 25;
3)4x - Ty +29=0;4) (x — 12+ (y + 32 = 97; 5) bx + y ~ 21 = 0;

6) x—y+3=0. 659. 1)m+y ~1; 2)10+y =1 3)100+g§—1;

4) 8x2 + 9y — 162; 5) 8x2 + 9y? = 162; 6) (+1/2; 0), (0; £ /2 /2); (0; £1/2);

J2 /2. 660, 1) 213 ,(+J’3 0); y = 2x,y = —3x; 2) 153x% — 425y =

2 .
— 9x2 — Ty?2 = 63; 6) (5; 3); (—5; 3);
7 5) 9x y? = 63; 6) ( ) ( )

(—5; —3); (5; —3).661. 1) 2y2 — 12y + 9x=0; 2) (4; 1); (4; 5); x=4; y +3=0;
Dx?+2x +8y+17=0;4) (1/2;-2); (2; -2); y+2=0; x+1=0;

5) 4p./3; 6) (0; 0); (8; 8).

=450;3) T - 2= 1; 4)

Fnasa 12. 3nemeHThI
AnddepeHLManbHOro NCHNCAeHnaA

§ 76. NpunoxeHnsa npou3B04HON
K NCCneaoBaHmuio yHKLMin

662. Haiigure npoMeXyTKH BO3paCTAHUSA U YOLIBAHUA QYHKITUH:

VDy=xt-4x+4; 2)y =x3 - 3x2+ 2;
_ 1l a1 5. -1
By=—3x3+ 522+ 1; Vy=3;

5) y = 8x% — Inx.
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663. HaiiguTe mpoMeskyTKHU BRIMYKJIOCTH KPHBOIL:

1)y ==x%-9x2+ 10; 2) y = x3 + 3x%;
3)y=x3+3x2+24x-8; 4)y =x%+ 6x2 + 4;
5) y = xe*.
664. Haiigure Touxky neperun6a KpuBoOii:
_ 1.3 3 5. k. 1 3_4,.
1)y—6x 5% + 5; 2)y 3% 4x;
1 1
3_ ,_1- 1. _1 .
Ny=x-1; 4)y x+x_‘1,
1l s .2 1
S)y= gx*—x"— 3.

665. Vccnenyiite Ha sKCTPeMyM CaeAyION{He QYHKIHIT:

1)y=§x3—xz—3x+1 2)y=x3—-6x2+9x-—-3;

§;
3)y=2x3+3x%2+ 6x — 10; 4)y = (x — 1)3(x - 2)%;

Sy=

x2+1

666. 1) Kaxoit 13 npAMOYTrOJIBHAKOB € INIOWAABI0 S UMeeT HAMMEHb-

Y10 AAATrOHAJL?

2) HaliauTe AmaroHa b NPAMOYTOJIbHUKA, HMEIOMIErC OepPUMETD
2p v HanOOJIBIIYIO TIOUIAdb.

3) Kakoil 13 IpAMOYTOABHHKOE C ILIOIAAbIO 42 UMeeT HAuMEHb-
mui mepumerp?

4) Kakof u3 npsaMOyrojbHHUKOB C JUATOHAJBI0 d MMeeT HauboIb-
muit nepumerp?

5) B okpyxHOCTh paguyca r BIHIIHTE IPAMOYTOJbHHK C Ham-
6oabIned mIoOmAaALIo S.

6) B okpyxHOCTH pajuyca r BIHHOIMTE DPAaBHOOEAPEHHEIN Tpe-
YroJbLHUEK ¢ Hanbosbleil miomaapio S.

7) Ok 070 OKPYIKHOCTH PAJUYCA ¥ OIHUIMUTE NPIMOYTOJAbHEIN Tpe-
YTrOJbHUK ¢ HAUMEHBIINM mepuMeTpoM P.

8) OkoJI0 OKPYsKHOCTH pajHyca r ONHIIUTe paBHOOGeApeHHEBIH
TPEYroJbHUK C HANMEHbBIIEH MIOIIAKBIO S.

9) Kakoii u3 npAMOYTrOAbHBIX TPEYTOJBHUKOB ¢ BBICOTOI A, OITy-
HIeHHOI 13 BePIIMHEI IPAMOro yIJja, MMeeT HaMMeHbIIIYIO IHUII0-
TeHy3y?

10) Kakoii n3 TpeyroJasHUKOB CO CTOPOHaMM 4 U b uMeeT HaH-
00JIbITYIO HJIOIAAL S?
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11) Kaxoil 13 TPeyroJbHUKOB C OCHOBAHHEM G U IMPOTHBOJIEIKA-
LM €My YIVIOM A MMeeT HanbOoJbINyI0 BhICOTY A7

12) Haiignre KaTeThl IPSIMOYTOJLHOTO TPEYTONBHNKA, BIIUCAHHO-
T'O B OKPY3XHOCTDb PAJAYCa I' ¥ MMEIOMIere HAnbOBIIYIO IJIOIAAb.
13) Kakoii 3 TpeyroJIbHUKOB C OCHOBAHHMEM @ ¥ NI€PUMETPOM 2p
MMeeT HanboAbIIYIO TIOIALb?

14) B xpyr ¢ paguycom R BmrcanH paBHOGeIPEHHBIN TPEYyroJib-
HUK. [Ipy KaKkoM COOTHOIUIEHMM CTOPOH TPEYTrOJLHUK OyfaeT
HMEeTb HanGOoMbINYIO NI0Malb?

15) B noayoKpy»KHOCTL PajHyca r BIHWCAH OPSMOYIOJLHHK C
Hawubosbired nnomansio. Halinure ero namepenus.

667.1) B map pasuyca R BnucaH LWIHHADP HAHOGOJBIIEro o6beMa.

Haiigute pagmyc ocHOBaHUS ITUJINHAPA.

2) B wap paauyca R Bumcam nuaneAp ¢ HauboJbmell 60KOBOM
IMoBepXHOCTLIO. HafiiTe BHICOTY 9TOrO NUINHAPA.

3) Haiinute paguyc oCHOBaHUA KOHYca, 00beM KoToporo V u 6o-
KOBas MIOBEPXHOCTh HMeeT HAMMEHbBIIIYIO BeIHUHHY.

4) B map HauMeHGBIIETO PAAKMyCca BOHCAH NUIAWHAD, UMEOIHH
o0bem V., Haiigute pagmyc ocHorauwua R u BuicoTy h aToro nu-
JHHADA.

5) Halipute 06'beM HAMMEHBIIEr0 U3 KOHYCOB, OTTUCAHHBIX OKOJIO
mapa pagmyca R.

6) B xoryc ¢ paguycom ocHOBaHHMA R, BIuImuTe NUJIMHID HAHU-
GossIero obbema. '

7) Haiigure BeICOTY KOHyCa HANOOJIbIIIEero 00bemMa, BIIUCAHHOrO B
map paguyca K.

8) Haiimure nanGoapiinil 06'beM NPaBUAbHON YeTHIPEXYTOJIbHOM
IPU3Mbl, BIUCAHHOH B Imap paguyca R.

9) B 1iap pajguyca R BOUITIHTE OPABUIBHYIO TPEYTOJLHYIO HPN3-
MY ¢ HaubonbInuM 06 beMOM.

668.CocraspTe ypaBnenue KacaTenbHOH M HOpMAaNu K BAHHOH KpHU-

BO1 B JAHHOHN Ha HeH TOYKC:

1) 2% + y2 = 36, M(2; 3); 2)y = 32— 3x + 4, M(4; 5);
3)y = x2— x BTOUKE § = 2; 4)y = x%-3x2+ 2, M(2; 4).
OTBETH!

662. 1) —oo < x < 1 y6nrBaer, 1 < x < 400 Bospacraer; 2) - < x < 0 BO3-
pactaer, 0 < x < 2 y6biBaeT, 2 < x < +°° Bogpacraet; 3) —° < x < () y6bIBa-
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er, 0 < x < 1 Bospacraer, 1 < x < +00 y6pIBaeT; 4) —00 < x <0, 0 < x < +00
1 1

y6eBaet; 5) 0 < x < 7 yBBIBaer, 7 <ix < 400 pospacraer. 663.1)—coc<x <3

BLINYKJIA BBEpPX, 3 < X < +00 BBINYKJA BHN3; 2) -0 < x < —1 BBRIIYK-

Ja BBepx, —1 < x < 490 BrImyK.Jaa BHE3; 3) ~00 < x < —1 BHIOYKJa BBEDX,

—1 < x < +00 BRIMYKJIA BHU3; 4) —00 < x < —2 BBHITYKJIA BBEpX, —2 < x < +00

BHIYKJIa BHU3; D) —00 < x < —2 BBIOYKJA BBEPX, —2 < X < +00 BRITIYKJIA

sems. 664. 1) (3; —4); 2) (0; 0); 3) (13 0); 4) (33 03 5) (-1; -1).

665. 1) max (-1; 2), min (3; -8 g ); 2) max (1; 1), min (3; —8); 3) saxcTpe-
MyMmoB He umeer; 4) max (8/5; 108/3125), min (2; 0); 5) max (1; 1/2),
min (-1; —1/2). 666. 1) Ksanpar co croponoii /S ; 2) "%—2- ; 3) KBagpar co

CTOpPOHOI a; 4) KBaApaT co CTOpPoHOU d/ J2; 5) xBagpar, S = 2r2; 6) pas-
3r2 Jﬁ

HOCTODOHHUII TPEYTOJbHUK, S = ;N 2p=2r3 + 2./2); 8) pasmo-
CTOPOHHHUMH TPEYroJabHUK, S = 3r2./3; 9) paBHOGEIPEHHBINA C TUTIOTEHY30H
2h; 10) mpamoyroanHui, S = ab/2; 11) pauobenpennslii, . =g ctg ‘%;
12) rd2; 13) paBuoGegpenHusil co cToponon (2p — a)/2; 14) parunocro-

POHHHIA co cTopoHOi RA/3; 15) r./2, r“/_ .667.1) —%- R“/é ;2) RJ2;3) ﬁs/g—vj
2r

3 3
HR= Ji’h= J22:5) B o = SR 1) i 8 xy6, v = s
b4

9)R%.668.1)2x +3+y-13=0,8x-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);
Hy=2x,x+2y -10=0.

§ 77. dusnyecKne NpUNoMeHNA Npon3BoaHOM

o 1
669. 1) Touxa ABMIMKeTCA IPAMOJHHENRHO 10 3aKOHY S = ~3t3+ 3% +

+ 5t + 3. Haiiaure MaKCHMaNbHYIO CKODOCTb [JBUKEHUA 3TOH
ToukHu (S B M, { B ).
2) 3axkoH ABUIKEHUSA TeJia, OPOIIeHHOFO BePTUKAJILHO BBEPX, 3a-

1 .
JaH ypaBHeHHeM S = Vit — 3 gt2. Haiiaure HauGOIBINYIO BHICOTY

moasema (S B M, ¢ B C).
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3) 3axkoH ABUIKEHHA TeJjia, OPOIIEHHOr0 BEPTUKAJBHO BBEpPX, 34a-
Inau ypasHeHneM S = 19,6¢ — 4,9t2. HajfiquTe HauGoILIIYIO BEICO-
Ty HOA’BEMa Teja.

OTBETHI
669. 1) 14 m/c; 2) v3/2g ; 3) 19,6 M.

Fnasa 13. InemMeHThH
MHTErpanbHOro MCYUCNEHNA

§ 78. [eoMeTpuyeckune NpuaoKeHus
HeonpeAeNeHHOro UHTerpana

670. CocTaspTe ypaBHEeHUe KPHUBOIl, €CIN:

130

1) yraosoit KoahbHIUEHT KacaTeabHON B KAk 0 ee Touke (x, )
paBeH 2x;
2) yrioBoil KoadypHUMeHT KacaTeJbHOM K KPHBOM B J3000ii ee

TOUKE PaBeH % ;

3) KacareabHas B 11000 TOUKe. KDHBOI HMeeT yIVIOBOM Koo -
OWEeHT, PaBHBLIM OpAMHATE TOUKM KacaHMs, W KPHUBasi HPOXOLUT
yepes Toury A(0; 1);

4) yrsoBoiil koahduEEeHT KacaTeAbHOH B JIIOOOI ee TOUYKe paBeH:
a)—-3x;0)x + 2;

5) yraoBo# KoahdHAIMEeHT KacaTeJLHOR B KAXKINOMU ee TOYKE pa-
BEH: a)—‘y;ﬁ) J—C; B)—J—C;

x Y Y
6) yriioBoil KOIQPUIUEHT KacaTeAbHON B 000N TOUKE KPUBOI

X
aBE€H 5 W KpHUBAad IIPOXOCAHUT yepes HAYAJTO KOOPAUHAT,
3

7) yryioBoii Koa(hdpHuueHT K KPUBOH B KaKJ0i ee TOUKe paBeH
3x2 — 2x u KpuBasA NIPOXOLUT Yepes Toury M(1; 4);

8) yrioBoil Koa(hPUIEHT B KaXXJ0M ee TOUKe paBeH YTPOEHHOMY
KBaZpaTty abcumcchl TOUKH KacaHus ¥ KPHUBas MPOXOAHUT uepes
Toury A(—1; 3).



OTBETHI

— 24O — O+ — pr. _ _3x? _x
670. 1)y =x?+C;2)y=Cx;3)y=e54. a)y = -~ +C,4.0)y=5 +
+2x+C;5.a)y=§,5.6)x2—y2=C,5.B)x2+y2=C;6)y=éx2+C;

Ny=x3—x2+4;8)y=x%+4.

§ 79. duznyeckune npuaoxeHua
HeonpeaeseHHOro nHTerpana

671. 1) CxopocTh IIPAMOIHHEIHOTO IBHKEHUA TOUKY USMEHAETCS IO
3aKoHy v = {2 — 8¢ + 2. HafiauTe 3aK0OH ABUKEHUS TOUKIN.

2) CropoceThb TPpAMOJUMHEHHOTO IBUMKEHNUSA TOUKT HU3MEHAETCA TI0
3axoHy v = 312 + 4. HalifnTe 3aK0H JBUKeHHUs S, ecIu 3a BpeMs
t = 2 ¢ Touka npoiiaa 20 M.

3) HaiiguTe 3ak0H ABUMMKEHUSA CBOOOLHO IIaAOIIET0 TEJAa IPH I10-
CTOSSTHHOM YCKOPEHHUU g, €CJIM B HAYAJNLHBLIA MOMEHT JABUKEHUIA
TeJ0 HAXOAUJIOCh B TIOKOE.

4) Teno 6poIlIeHO BePTHUKAJNBHO BBEPX ¢ HAYAJLHON CKOPOCTHIO
vo- Hafigure 3ax0H ABMKEHNA STOTO TeJia (CONPOTHBICHHEM BO3-

dv
AyXa MOHO npeHebpeun). [Ipu pemieHny OpUHATD YRR L Iipu

t = 0 CKOpPOCTE: ABMKEHHSA paBHA Uy M/C. CKOPOCTE paBHO3aMes-
JI€HHOTO ABIKEHUA TOJ NEHCTBUEM CHIBI TAMKECTH BbIPAKaeTcs
dopmynoii v = —gt + v,

5) Touka aABHIKeTCA MPAMOJHHEIHO ¢ yecKopeHUueM a = 61 — 12.
B momenT Bpemenu ¢ = 0 (Rauano orcueTa) HadadbHasA CKOPOCTh
Vo= 9 M/c; paccToanue oT Hayasaa oTcyeTa Sy = 10 m. Hafigure:
a) CKOPOCTD ¥ 3aKOH JBUIKEHUS TOUKN; ) BCJIUUUHBI YCKOPEHHA,
CKOPOCTH M OYTH B MOMEHT ¢ = 2 C; B) MOMEHT, KOTrZa CKOPOCThb
OKayKeTca HauMeHbIIeHn.

6) CxopocTh NPAMOJHMHEHHOTO ABUIKCHHA TOUKM 3akaHa (op-
MyJoi v = 2cos t. HaiifnTe 3aK0OH JBUXKEHUS, €CJAY B MOMEHT
t = n/6 TouKa HaxoAUJach Ha paccTOAHUN S = 4 M OT HavaJia OT-
cuera.

7) Touka JBUMKETCA NPAMOIUHEHHO ¢ yecKopeHueM a = 1212 + 6¢.
HajignTe 3aKOH ABUIKEHNA TOUKH, eCJIi B MOMeHT ¢ = 1 ¢ ee CKoO-
pocTh U =8 M/C, A ntyTh S = 6 M.
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8) Touka gBUXKETCS OPSIMOJHUHENHO ¢ YCKOpPeHueM a = —6¢ + 18.
B momenT Bpemenu ¢ =  (Hadajio oTcueTa) HauaJbHadA CKOPOCTD
Vg = 24 M/c, paccToAHMe OT Hauaja oTcuera S, = 15 m. Haligure:
a) CKOPOCTDh U 3aKOH ABMIKEHUS TOUKH; §) BENUIAHBI YyCKOPEHHS,
CKOPOCTH ¥ IIYTH B MOMEHT { = 2 C; B) MOMEHT, KOI'Jla CKOPOCTh
ABJsAeTCs Hanboablne.

OTBETHI
671.1) S = §z3 —AR + 2 +C:2)S=t3+4t+4;3)8 = %th; 4 8=

= vgt — 5gt% 5.8) v =32~ 12t + 9, S = £ - 6¢2 + 9¢ + 10; 5. 6) mpn
t=2c:a=0,v=-3m/c, S=12m; 5. B) ipu { = 2 ¢ CKOPOCTE ABJIAETCS
HanMenbmieit; 6) S = 2sint + 3; Nt + 3+t +3;8.a)v=-8¢2+ 18¢ +
+24, S = —3 + 912 + 24t + 15, 8.6)a, , = 6 m/c2, v, ., = 48 M/c,
S,_,=91m;8.8)V, V,.3=51wm/c.

max

§ 80. OnpepaeneHHbiit MHTErpan

672. BrruucnvTe MHTETpAT:

4 [ 4 2n/3 .
1 (3 x + —-) dx; 2 cos > dx,
)| 7 ) |
3/4 n dx
3) J' 4) j s’
A/9 16x /2 3cos 3
5) n‘fz cos x dx | j smxdx.
5 2sin x +1° 5 1+coszx
n/2 3
7 j 3sin? x cos x dx; j dx
° 3+x2
-
673. Briuncaure muomiany (Uryp, OrpaHMYeHHBIX HAHHBIMM JIH-
HUAMU:
DHy?-9x=0, y = 3x;
2)y=4-x2 y = 0;
Hyl=x+2, x=0;
4)y=}1x3, y = 2x;
5)y=x2-4x+5, x—y+5=0;
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6)y=x?-8x+ 16, x+y—6=0;

) y? = 2x, x% = 2y;

8)y=-x2+6x-5, y=0;

9) xy = a?, x=a, x = 2a, y=0;
10) 342 — 16x + 32 = 0, 4x-3y-8-=0;

11) 4x2 -9y + 18 =0,
12) 5x2 - 60x + 4y + 160 = 0,
13) x2 = 9y,

2x2 -9y + 36 = 0;
x2-12x+ 2y + 32 = 0;
x—-3y+6=0.

674. Haiigure o6beMbl Tesl, OOpA30OBAaHHLIX BpAIEHMEM BOKDYT OCH
Ox niomany, orpaHuYeHHoM NaHHBIMH JUHUAMU:

1)y2—-4x=0, x-4=0, y=0;

Dy -x+1=0, x-2=0, y=0;
3)y?-4x=0, x-2=0, x-4=0, y=0;
4)y =sin x, x=0, x=g, y=0;
5)y =—x%+ 2x, y=0;

6)yi=x+2, x=0, y=0;

T y? - 6x =0, x=1, x=2, y=0;
8y=-x2+ 3x, y=0.

NPUAOKEHUA ONPEAENEHHOTO UHTETPANA K BbIYUCAEHUIO PRBOTDI,

AABJEHUA U APYTUX BETMYUKH

675.1) VpaBHenue CKOpPOCTH IIPAMOJIMHEHOIO ABUIKEHUS TOUKH

v=238t2-2t—-1(¢Bc, vBM/c). Haligure myTh, DpoiAeHHbIH TOY-
Koil 3a 5 ¢ oT HavaJa ABUIKEHNS.

2) VpasHeHuWe CKODOCTH IPSMOJIVHEHHOTO ABVMEHWUS TOUKH
v = 6t2 — 10¢. HajiguTe nyTh, NPOAAEHHLIN TOUKOH] 38 TPETHIO Ce-
KYHAY.

3) Beruuciure paboTy, COBEPIIEHHYIO DX CIKATHUY IPYKUHBI Ha
0,04 M, ecoin gia cxxatud ee Ha 0,01 M Hy>)Ha cuna F = 20 H.

4) Beiuncanre pabGory, COBEPIIIEHHYIO IPH CKATHH IIPYXKUHBI HA
0,1 M, ecaiz gns cxxarnd ee Ha 0,05 M Gpina saTpauyeHa pabora
A =25 Ix.

5) Brrumcaure paGoTy, 3aTPAYEHHYIO Ha BEHIKQUMBAHHE BOJBI U3
pesepByapa, nMewIlero Gopmy Konyca (¢ RepuinHOi BHU3Y) ¢ pa-
JUYCOM ocHOBaHuMA R = 2 M u BeicoTol H = 3 M, HalOJTHEHHOTO

JOBepXy BoJof (Bec BozxEl B o0BheMe 1 M3 cocTapasieT mpubIM3u-
Teasao 9807 H).
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6) Brruncaure pabory, 3aTpaueHHYIO Ha BhIKAYMBAHUE BOALI U3
pesepByapa, uMeloiero GopMy DHJIHHAPA ¢ paguycoM R=2 M un
BeIicOTOH H = 1 M, HaTIOTHEHHOro OBepPXy BOXOM.

7) Beruncanre cuny JaBJeHUS BOALI HA BePTUKAJBHYIO IIJIOMIA -
Ky, AMEIONIy0 (GOopMy NPIMOYrOJbHHMKA C OCHOBaHWUEM 4 M u
BhicoTOM 2 M. BepxHee OCHOBaHME HAXOJUTCA HA ITOBEPXHOCTH
BOJBI.

8) BorumcinTe CHNy AABJICHUSA BOABI HA BEPTUKAIBHYIO [JIOIIAM-
KY, AMeoIYIo GopMy TPeyroJsHMKA ¢ OCHOBAHUEM 5 M U C BBICO-
Toil 3 M. BepllimHa TpPeyroJbHHKA HAXOAHUTCA HA IOBEPXHOCTH
BOJBI, 4 OCHOBAaHNE MMAPAJLIEJILHO eii.

OTBETHI
672.1) 22; 2) 2; 3) 1/8; 4) 2.3 /3; 5) (1/2) In 3; 6) n/4; T) 1; 8) /3 1/36.

673.1) 1:2) 102, 3) 8%2. 4) 8. 5) 203, 6) 41, 7) 1. 8) 102 9) a?1n 2;
2 3 2 3

10) 2; 11) 8; 12) 8; 13) 131 . 674. 1) 32m; 2) = ; 3) 24m; 4) n2/4; 5) 161/15;
2 2

6) 2m; 7) 9n; 8) 8,1m. 675.1) 95m; 2) 13 m; 3) 1,6 Iox; 4) 100 Hax;
5) 29 421 1 xx; 6) 19 614 1 Il 7) 78 456 H; 8) 147 105 H.



YACTb 4. YHPA)KHEHI/IH W 3AAAYN
ANANOBTOPEHUA
3A KYPC NEBATUNETHEN KOl

nhasa 14. ApudmeTnyeckue
n anrebpanyeckume geicTena

§ 81. ApudMeTnueckne aencTemns

676. BoimoniHuTe yHpaskHeHUsA Ha COBMECTHBIE NeHCTBUS ¢ OOBIK-
HOBEHHBIMY U BECATHUHBIMHU JPOBAMM:

7 1 3
1155 :2,7+2,7:1 35+(0,4.2§)-(4,2—1m),
2 8 5 2 1 7 14

2)(7:—3 —6T5"1—4) .(8,75'7 _16)+ﬁ . 2_79
0,216 2 . 4 196 7,7 . .
3) (0_,15_ +2: 1_5) + [225 3] +0,695: 1,39;
24 <
4
4) 15 - (0,6 + 0,4255— 0,(105) : 0,01 :
30 + 3=
9 9
. 7 14 2 1 1 2
(5 +25+5) 105~ 1y3(25- 1’75),
3 3 ’
(§-0,25).2—g—1
3 3 5
. (65'3ﬁ)‘56 .
) @125 25"
2 1 7
(1,75: ~1,75 13 ) 5
7 ;

17
(8_0 -0 0325) 400
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5225

253214

8 ;
) (3-1— +4,375): 195
2" % ) 9

(2,1 -1,965): (1,2-0,045) 1:0,25
0,00325 : 0,013 1,6 -0,625°

9)

2 23 5 28
10) (462—5 112+ 4152 : 2605 +800: 125) x

08-7,2-4,5-1,3
6,56-2,7-1,92

apoONCPUMN
W NPONOPUMOHANLHOE AENEHUE

677. Pemure nponopuio:

11 21 B R
1ix:g=3,05:15; 2)2,5:0,125 = 1,5x : 0,75;
3y yi24-1525:72, H3.1lr-025:25
)3x' »x s g )4. zx— > « dyd.

678. BrinonnuTe ynpakHenue Ha IPONOPHUOHANBHOE He/eHHe:

1) pasgesnure 798 mponopuuoHanbHo uucaam 2/3, 3/4 u 4/5;
2) pasgenute 765 npomopuoHansHo uncjaam 1/5, 1/4 1 0,3;
3) pazgenure 434 nponopruonansuo uuciaam 1/2, 1/3 u 0,2;
4) pasgeante 705 nponopuuonansHo vucaam 1/5, 2/3 n 0,7,

NPOUEHTHbLIE BBHIYUCNEHUA

679. 3anumuTe NPOLEHTH B BUAE KECATHYHBIX Apobeii:
1)12,5%; 2)0,5%; 3)1,8%;

10 . § . 0,
4)162 Yo s 5)4%, 6) 10%.

680.3anummuTe B IpOLEHTAX YHCIO:
1)2; 2) 8% ; 3)0,6;
4) 10; 5) 2,4; 6)1.
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681. Haiimure:
1) 3,5% ot 154; 2)16,8% or 42,5; 3) 32% ot 12,5;

4) % % o 360; 5) 7% or 48.

682.Haiigure YnCIO 110 €ro MPOLEHTY:
1) 43 % pasmsr 589; 2) 102 % pass 8,6;

3) 9,5% pasust 17,1; 4) 28,5% paBus! 171;
5) 7,5% pasuuI 3,3.

683. Haiifure nponeHTHOE OTHOIIIEHNE JBYX YHCeI:
1)0,75 ot 3 2)53 or 4,4;

3) 1,28 ot 3,2; 4) 5,5 or 8,8;
5)3,20r1,28.

OTBETbHI

676. 1) 3; 2) 45—:; 3) 5; 4) 5; 5) 14; 6) 2,5; 7) 2500; 8) 211

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%.

9) 6; 10) 66.

§ 82. Anrebpanyeckue aenicTBus

684. PasznoxuTe Ha MHOMKHTEIN ¥ COKPATHATE APOOb:

1) a3 + 2a2 — 2a — 4; 2) 2b3 — 2ab? — a?b + a3;
3) (2a — 3b)% — 4b%; 4) 9(5a — 4b)? - 64a%;
5) x%Z — x* — 3x + 3x3; 6) x% + x3 —x2-1;
1-2a+a? y! - xt
D az-1 ’ 8)x3_y3’
a?+ 2ab + b? ad+1
9 2a4 - 2b% 10) 6a2+12a +6°
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ANTEBPANYECKUE APOBH

685.BrmonianTe yrasaHHbIe AefcTBUA:

1 1 _ 4 3m—5

)3m—2 2+3m  4_9m?’

2) 1 x—1 )
2x+2 3x2+6x+3°

2a 1 —6a + 942
3)(1—3a +3a+1). ba?+10a ’

) L1 3 ).(x_Zx 1),
»¥-x+1 x+1 L3414 x+1)

x -3 _xy—3y).x—y+3.
x2-8x+9  y3427) " x8y+27y°

(
(xi + 3xy). Xy
(

¥y  y3—x3) 20(x+y)’

5x n S5y " 10xy).( XLy 2xy )

xZ—yz x+y X~y x2—y2’

a? a?b a b
10) a?-b% a®+ b2 (ab+b2+a2+ab)°

OTBETHI
684. 1) (a + 2)(a® - 2); 2) (b — a)(2b2 — a?); 3) (2a — 5b)2a — b);
4) (Ta — 12b)(23a — 12b); 5) x(1 — x)(x% + x — 3);

6) (x + I)(x - 1)(x? + 2+ 1); 7) 223 8) - (——xx: f),(j:yy:) ;

9 St ,,2, 110 Gy - 685 ) gy

2 20508 s e O LD Y- 3):6) %; 7) 5; 8) -a;
9 aib; 10) (a—b‘;(ba+b)‘
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FnaBa 15. /iuHeHble ypaBHEHUA

M CUCTEMbI IUHENHbIX YPABHEHUN,

JInHeHble HEpaBEHCTBA U CUCTEMbI
JINHENHbIX HepaBeHCTB. lpobHble nokazatenu

§ 83. /lnuHenHble ypaBHeHuA
N CUCTEMbI AMHEWRHBIX YPABHEHU

- 686.Pemure ypasnenue:

1);vc—5_+_x—1 =.7c—3 +x~4.

2 8 4 3
3x—-1 5x~2
2+ H— -5 -2=0
3)26x—51_2(1—3x)= _ 20x - (10 - 3x) |
52 13 x 156 ;
4)3;vc+2_5x—8__3(2x+1)_x—l_g'
18 24 36 6 9’
2x-5  x+2 5-2x 6-Tx |
Nt T3 T %
2x -1 _2x+1 3 .
6)5x+1 "2z T T4
7 12 1-3x |, 1+3x

)1_9x2—1+3x 3x -1’

4x +1 +2x+1=2;
x2+4x+4 *¥tH2

z2+2 22 6 .
z-2 22 -4 2+2’
2 13  5x

x+2 8 4x +8°

9

1
10) 5 +
687. Pemure crucreMy TMHEWHBIX YPABHEHMI ¢ JBYMS IIePeMeHHLIMH:

1) (5x-2y=1,
3x + 4y = 25;

2)(3x-1

+3y =19,

._47.
3 +2x——3—,
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N[7+x 2x-y _

4—'5__ i —%y-s,
S5y-7 , 4x-3 _ _
5 + 5 =20 - 5x;

4) (2x-1  3y-2

sy _= o
|73 e =2
3x+1_3y+2=0.

5 4 ’

5) 5x + 3y 9y +11
S S A Ve
y+2_4y—3x_ _2_y__5—5’

6 -
V[3x-5y L 4 2xty
|2 5

_XZ2y _x Y.
8-—3 2 33

(0] 2(x-y) 8 _8x 3y-10
| 3 5 15 5
3x+d4 ¥y _5x y_17,

4 8 6 12 °

8) 2x—y+3__x—2y+3=4

3 4 ’
3x -4y +3 | 4x-2y-9 _ .
4 + 3 =4

9) 4x -3y |, 2x— 3y
|7z t—s “v-b
5x -3y  3x—-2y __ ..

3 + 5 x=1;

10) Xty Y

3+ =2
2r—y B8x _38
3 4 2

OTBETbI

686.1) 13; 2) 1; 3) 11; 4) 10; 5) 1; 6) 1; 7) -1; 8) 5; 9) 8; 10) 2.
687. 1) (3; 4); 2) (7; 5); 3) (3; 2); 4) (3; 2); 5) (4; 5); 6) (12; 6); T) (5; 4);
8) (75 5); 9) (35 2); 10) (2; —5).
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§ 84. /inxeitHble HepaBeHCTBA ¥ CUCTEMDI
JIMHENHbIX HEPABEHCTB C OAHOW NepeMeHHOwM

688. PemnTe HEpaBeHCTRO:

6x -7 20x +1
5 -10 x>~ 3

4 - 3x 2x -1 bx -2
D=3 < Ta T T
4x +1 7 x

§ 273
7T-6x 8 1
2 3
37-2x 3x-8

5) 3 - +x <-9.

1) -2

3) - 5;

4)

+10x < -12;

689. Penmtre cucTemy HepaBeHCTR:

1) 2_x_ -1 2) x~—3>x—1
3 % ’ 2 3

+1 x-1, 2-x 3-2x
—x o " ak,

X
it
X

3) [5-x 8-2x 4) T-x _3+4x

7 <5 z3x+5(4~-x)<8-2x;

o)

690. Peture HepaBeHCTBO:
D75
- e
D 5

> 0 2) 51 <0;

> 1.
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OTBETHI
688.1) —co < x <-7/2; 2) 17/18 < x < +00; 3) 9,75 < x < +00;
4) —o0 < x < -38,5; 5) 56 < x < +o0, 689. 1) 1<x<12; 2) pemeHusa HeT;

8)-0 < x <1/5; 4) 9 < x < +00; 5) Her pemrenus. §90. 1) -0 < x < g,

5<x < 4005 2) 5/2 < x < 11; 8) —o0 < x < =3/2, -1/3 < x < 4004
4)5/2<x<12;5)-5<x<-4/3.

§ 85. [leircTBuA
¢ ApobHbIMK NOKa3aTenaMu
U KOPHAMM

BruinonauTe Aeitcteusa [691, 692].

1/3

ssnarnes s (3 o (3]

2) (%5)_0'75 + 810 000025 — (7 %g)”"' +(0,63)°;

o (-5) -(5) +4°-©25r: ((3) -1024)
20,5y - 62505~ (23] +19-(-3);

5) (0,0625)%:25 4 (—2)2 — (7 + 271)0 + (2570:4 . 51/2. 54/5)2;
912 _(2/3y?2

6) ——— (40 1)_' +5-10°1,
(1/8)2 - (3/4) 6
ab4—g-2 qglU2-g-15
692.1) £ - =
a 4_a—2

2) (a3 - x1/3)1+(a - x);

m+n m-n m2/3 — p2/3
3) + - ;

m2/8 — m1/3pl/8 4 n2/3  m2/3 + m1/3p1/3 & n2/3 /3 = p2/3’

4) (x-yP x%—y? .
32— y32  (x12 4 ylU2)(x + x1/2Y1/2 + )’
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1—q06 a%8 +a 02

5) - —
a 0,4 -a '0,6 aoyﬁ + a0y4

6) a-x ad/2 — x3/2
al/? — x1/2 a-x °

al/’z plz e-1/2 a-5/6 ¢-2/3
cl/6 " \gv3 p1/8 p5/6

AEACTBUA C KOPHAMU

693. BomnonanuTe feiicTBHA (DM BHITIOMHEHMH AeiiCTBUI 3aMeHHTe
KOPHH APOOHBIMHY IMOKA3aTeJITIMMU):

e [“‘J— az ): (4 - 4o;

“ﬁz*f Ja - 4/ax
2) Jab - 4/a _a?+4,

(@+2)-4atez a2-4’

a2+ %2 Yal-ap 1 .
3)(a2—ab)2/3. aa-b.Jb ab (a2+b2)_1

1( [ 3,3 _ [p3,-3) (8°+02 L2
4)2(Jab Jb3a )( . +1) et
1/2, — e ((La—x YV _ 1/21/2_ Jx
5)al/2« (Ja — Jx) ((JE—JE) 4(ax) ) N
ada + bJb a JE
2l Gy n)(a E
OTBETbI

691. 1) —33 2) 37 ; 3) —6; 4) 10; 5) 4-?3; 6) —-1,1. 692.1) 2 — a'/4;

al/2. x1/2

2) 2a1/3x1/3; 3) m1/3 — nl/3; 4) 2(xV/2 — yV/2); 5) a%5 + 1; 6) ;
al/? + x1/2

7) abe. 693.1) 2+ 4/ 2) =2—;3) 0; 4) 1; 5) 1; 6) 1.
2—-a
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lnasa 16. KsagpaTHble ypaBHeHuMA
W KBAAPATHbIE HEPABEHCTBA.
Mporpeccun

§ 86. KBaapaTHble ypaBHEHUA
1 CUCTEMbl ypaBHEHUI BTOPO CTENEHM
C ABYMA NepeMEeHHbIMM

694. Pemure ypasHeHwue:

9(x + 5) + 2x _ x+1
2(x2 - 9) 3-x 2x +6°

2 3 6 _ ..
2)2x—1_2x+1_4x2_1— 1

3 1 _ 8
Neim "3 2-1

+ 2
4)x 36_x+6+x x+16=0;

-1 =x-1 x2+x+1

3x2-38 x+4 7 -0
x2-1 2x -2 x+1 ?

5)

x+36  x-6 x2-x4+16 _
6).')ci"—1+x_1 x2+x+1 =0;

6 _ 2 " 3 _
4x2 -1 2x -1 2x + 1

7 2=0;

4x2 x—-2 x+2
_ =0;
x2-1 x+1 x—1

8)

x+2 _ x+3
x -2 x -3

9) 1;
5x2+9 4x2-9

10) 3 5

695. Coxparure apobs:
2x% - 9x +10 2) 3x2-8x-3 .
2x2+ x-15" 6x2+13x-5"

6x% 4+ 5x -4 4=)4+3a-a2
3x2 + 19x +20° 3a2+4a+1"

Y

3)
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696. Peiure cucremy ypapHeHuii:

1) x2+2xy_4:y2_5x+4=0, 2) x2+xy+y2~~ 3
x-y=2 x2—xy+y?=";

3) {4x2 + 4y2 = 17xy, 4) {xz + 6xy + 8y2 =91,
x +y=10; x+ 3y —10 = 0;

5){x2—y2=13, 6) [x2+y2=1
x—y=1, xy= H

Dix y__13 ®) [a2+y2 =
y x 6’ Xy =
x+y=1;

9 [x2+y+1 _ 3 10) -
y2+x+1 27 x
X —y=1; y

Wfx _y_5 12) 26
y 6  lueTtyT _5‘
x2+y?=13 l"

OTBETHI

694. 1) —3,2; 2) 1; 3) —4; 4) -7/9, 2; 5) -2,2, 6; 6) HeiilcTBUTEILHBIX KOP-
Hel He uMeeT; 7) 3/4' 8)0; 3/2; 9) 1; 6; 10) ,uef/'ICTBI/ITeJinmx KOpHEH He
nmeer. 695.1) L2, 2) L1353y 201 gy Lo0 696, 1) (4; 2), (3; 1);
2) (-=3; —1), (=1; -3), (35 1), (1; 3); 3) (8; 2), (2; 8); 4) (1; 3), (19; -3);
5) (7; 6); 6) (—-3; —2), (-2; —3), (2; 3), (35 2); T) (3; —2), (—2; 3); 8) (—3; —4),
(—4; —3), (35 4), (45 3); 9) (35 2), (2; 1); 10) (—2; —3), (2; 3); 11)(2; —-3),
(=2; 3), (=3; —2), (3; 2); 12) (5; 1), (-5; —1).

§ 87. KBagparHble HepaBeHCTBa

Pemrure nepasencreo [697, 698].

6097.1)x2-x-12>0; 2)~x2+x+2>0;
3)x2+6x+9<0; 4) x2 - 6x + 8 < 0
5)x2+2x+1>0; 6) x2—-4x + 3 > 0;
7)—x2+6x-5<0; 8) 2x2 — 4x + 7 > 0;
9 —x2+6x~52>0; 10) ~x2+4x— 5> 0.
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x+1 x -1 x—1
698.1)x_2>3, Z)x_3<3, S)x—:'§ > 3;
4)x~—1<x+3. x—2

x+4
x+38 x—-1’

5)x+4>x-—2’

6)% > 0.

699. PemuTe HepaBeHCTBO METOZOM IPOMEIKYTKOB:
D(x+3)(x+1)(x—2)>0;
x—2 +1
)i~y >0
Nx+3)(x+2)+(x—-1)>0;
D(x+3)(x—2)(x—4)<0;
x+3(x—1D(x—2)-(x—4)> 0

x -1 x+38
6)x+3 >x—1’

OTBETbI

697.1) —© < x < -8, 4 < x < +90; 2) -1 < x < 2; 3) pemieHEs HET;
4)2<x<4;5)-0o<x<-1,-1<x<+00;6)-00<x<1,3<x<+00;
N-o0o<x<1,5< x<+00; 8)—00 <x <+00; 9) 1< x < 5; 10) permenns
Her. 698.1) —~©0 < x < 1,3 < x < +0; 2) -0 < x < 8, b < x < +00;
N3<x<44)-3<x<-1,1<x<+4o0;h)-c0o<x<—4,~-1<x<2;
6)—00<x<0,1<x<+00,699.1)-3<x<~1,2<x<+00;

2)—1<x<1,2<x<+00;3)—3<x<—2,1<x<+00;4)—00<x<—3,

2<x<4;5)-0o<x<-3,1<x<2,4<x<+0;6)~0o<xr<-3,-1<x<1.

§ 88. Mporpeccuun

APUOMETUYECKAS NPOTPECCUA

700.0603Haunum uepes a; (i = 1,2, ..., n) WieHs apupMeTHUECKOH
nporpeccruu, 4epe3 d — pa3HOCThL IPOTPECCHH, depe3 S, — CyM-
MY n IIepBBIX UJeHOB nporpeccuu. Hatigure:
1)d, n,ecina; =10, a, =40, S, = 275;
2)a,,aq, ecmud=4,n=9, S;=162;
3)a,, d, Syg, ecax ag +a;; =44, a, + a;; = 41;
4)a,,d,ecina, +a;-a;=10,a, +a,="7T;
5)a,, d, ecau 5a; + 10a; =0, S, = 14;
6)a,,d, n,ecma, =55, a, + a; = 32,5, S,; = 412,5;
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Na,,d,ecma, +a,="17,a,°a,=10;
8)a,,d,ecana, +a,+a;=15,a,°a,*a; = 80;
9)a,,d,eciua, +a, = 16, a,+a; = 28;

10)a,,d,ecimag+a,=4,a, +a,;, = -8;
11)d, S, eciv a, = 3, a, = 63, n = 16;
12)a,3, Si5.ecoma, =7,d =4, n=13.

TEOMETPWYECKASA NPOrPECCUA

701.

702.

O6oznauum depes b; (i = 12, ..., n) WieHsl reOMeTPUYECKOH IIPO-
rpeccuu, Yepes ¢ — 3HaMeHaTesb IPOrpeccnH, 4epes S, — CcyM-
MY 71 IIePBBIX WIEHOB Iporpeccuy. Haliaure:

1) g, n, ecmu by = 2, by = 64;

2) Sg, ecnu by + by = 10, by + by, = 20;
3)b,,b,,ectmg=2,n="7,8=635;
4)b,,S,,ecinb,=128,g=2,n="T,

3) b, g, eciu by + by — b, — 10, by + bg — b, = 20;
6)b,,q,n,ecmu b, — b, =48, bg+ b, = 48, §, = 1023;

7) b, q, n, ecnu bg —~ by, =216, by — b, =8, S, = 40;

8) Sy, ecnu by + by =15, b, + b, = 30;

9)S,,ecinb, =8,q=1/2,n=>5,

1) ITepBbic 4ieHBb! apuPMETAIECKOH H reOMETPHUUYECKOMH mporpec-
cuil paBabl 3. Bropoiil uien apudmeTnueckoi nporpeccau 601b-
[ie BTOPOTO 4WiIEeHa TeOMEeTPHUYECKOl Ha 6; TpeThH WieHbl IIPO-
rpeccuii paBHbl. Haligure aTH mIporpeccuy, ecian Bce 4eHbl obe-
UX IPOrPECCUI MONOMKUTENbHBIL.

2) CyMmMa mepBbIX TpeX 4JIEHOB apUPMeTHUeCKOdl Hporpeccuu
pasHa 30. Eciu ot nepsoro 4jeHa oTHATH 5, OT BTOporo 4, a Tpe-
THU 4JT€H ocTaBUTH O€3 M3MeHeHU A, TO MOJTYIYEHHBIE YHCJIIA COCTa-
BAT reoMeTpuYecKyio nporpeccuso. Haiigure atu nporpeccuu.

3) Tpu mosnoxkuTenbHLIX 4UCia, Aawouue B cymme 21, cocrassi-
0T apudMeTHUIecKyI0 nporpeccrio. Ecian K HUM COOTBETCTBEHHO
npmnbasutrs 2, 3 u 9, TO NMOJYUEHHBIE YUCJIA COCTABAT reOMETPH-
yecKylo mporpeccuto. Hadaure sti uncia.

4) CymMa Tpex uMcel, COCTABIAIOIINX BO3PaCTAIIYI0 reoMeT-
puYecKyI0 nporpeccuio, pasHa 65. Ecjiu 0T MEHbBIIETro H3 HUX OT-
HATH 1, a ot Bosbitero 19, To mMosyYeHHbBIE YHACJIA COCTABAT apud-
MeTHUYecKYIo nporpeccuio. Hatiaure atu uymcaa.
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OTBETHI

700.1)d =3, n=11;2)a; = 2, a5 =34;3) a, = 4,d = 3, S, = 175;
4)a,=36,d=-13;5)a,=8,d=-3;6)a,=10,d=2,5,n=19; 1) a, =2,
d=3;a,=58,d=-3;8)a; =2,d=3;a,=8,d=-3;9a,=2,d=3;
a,=14,d=-3;10)a, =10, d = -2; 11) d = 4, S = 528; 12) a,5 = 55,
§,3=403.701. 1) ¢g=2, n=6; 2) Sg = 255; 3) b, = 5, b, = 320; 4) b, = 2,
S,=254;5)b,=1,¢=2;6)b,-1,g=-2,n=10; Nb, = 1,9=3,n=4;
8) S,=1533; 9) S,= 15,5. 702.1) 3, 15, 27,...; 3, 9, 27,...;
2)8,10,12,...;3,6,12,...;3)3,7,11; 4) 5, 15, 45.



YACTb 5. CNIPABOYHbIE
MATEPUANIbI

Fnaea 17. ApndpmeTtuka n anrebpa

§ 89. HauanbHbie ceegenns no apupmeTnke

fleneive ¢ oCTaTKOM. 3aBHCHMOCTh MEXKAY HeJUMBIM @, JejJuTtejaeMm b,
YACTHBIM ¢ M OCTATKOM r:

[—; =gq, OCTaTOK /',
a=bg +r, O0<r<b.

I[eJII/IMOe pasuo JeJIUTeN, VMHOKEHHAOMY HA YacTHoOe IJII0C OCTATOK.

NIPUIHAKK AEAUMOCTU YUCEN

NipusHak peanmMoctTn uucen a2 u Ha 5. T1a 2 n na 5 nenares yucna, y Ko-
TOPBIX MNOCHEAHAA UPpa BHIPANKAET YMCIO, Jelslleecs Ha 2 WJIH
Ha 5.

Npuskak geanmocTtu uucen Ha 3 u Ha 9. Ha 3 1 ma 9 penarca yuciua, y Ko-
TOPBIX CYMMAa IH(PP COOTBETCTBEHHO AEJIHMTCS Ha 3 ujan Ha 9.

Npusnak genumoctun uvcen Ha 4 u Ha 25. Ha 4 u na 25 genarces uncaa, Ko-
TOpBIE OKAHUYNBAIOTCS ABYMS HYJISIMU WM jBe NocaegHne Hu(PLL KO-
TOPBIX BRIPAIKAIOT YHUCIIO, AeAANIeecda COOTBETCTBEHEO Ha 4 van Ha 25.

Npuskak geammocTtn uncen Ha 8 u Ha 125. Ha 8 u na 125 penarcs umcia,
KOTOpbIe OKAHYMIBAKTCA TpeMs HYJIAMU WIN Y KOTOPLIX TPHU IIoCae k-
HHe OUMPH BRIPAXKAIT YKCII0, JeJidllieecd COOTBETCTEEHHO Ha 8 niu
sa 125.

Mpu3nak gennmocty uncen va 7, 11 mwnwa 13. Ha 7, 11 u1 va 13 menarca
YHCJI4a, Y KOTOPBIX PA3HOCTE MEXRAY TUCIAOM, BLIDQKEeHHBIM TPEeMd IO-
cAeHUMH HuUudpaMH, U YHNCIOM, BHIPAKEeHHBIM OCTAJbHBIME Hudpa-
My (unu HaobopoT), AEIUTCE COOTBETCTBEeHHO Ha 7, 11 mau Ha 13.

fipusHak genumocT uucen Ha 6. Ha 6 pensirest yueaa, KOTOpbIE ASHATCS
Ha 2 u na 3.
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Yucna npocthte ¥ cocTaBHble. UYnciia, Heasainuecs TOAbKO Ha eIHHUIY U
camu Ha cebsi, HA3BIBAIOTCA nNpocmbiMu. Yucna, KOToOphIe AeJISATCA elre
¥ Ha Apyrue 4uca, Ha3blBAIOTCA COCMABHbIMU.

Yucao 1 He OTHOCUTCA HM K IPOCTHIM, H K COCTABHLIM UMCJIAM,
OHO 3aHMMAaeT ocoboe MoJIoKeHue.

06wui Haubonbwunit AeauTenb u obee HauMeKbllee KpaTHoe. 06wuM Hau-
60!lbWUM desnumeneM HeCKOJBLKUX YHCEJ HA3BIBACTCH HaubOOIbIIEE YnC-
JIO, Ha KOTOpOoe BeJIATCA BCe JaHHbIe YUCIa 6e3 ocTaTka.

06IMUM HAQUMEeHbUWUM KPamHbiM HECKOJbBKHX YMCeJ Ha3bIBaeTCa Hau-
MEHBIIIEE UNUCJIO, KOTOPOE AeJIMTCA Ha KaX[I0€ U3 NAHHBIX UHCeEJI Ges
ocTaTKa.

OcHoeHoe cBONCTBO ApoBu. Benuuwna apobu He U3MEHUTCH, €CAM UHC-
JINTENb H SHAMEHAaTeJIb €e YMHOMHUTH UJIU pa3faeJJiTh Ha OAHO 1 TO e
YHUCJI0, HE PABHOE HYJIO.

§ 90. NNepnoamnueckne aecaTnYHbie Apobu

Ecin 06niKHOBeHHAA HecOoKpaTuMas ApoOb obparmaercs B OecKo-
HEYHYIO JeCATHUYHYIO APp0obb, TO IOCJHeHAsX OyaeT 06a3aTelbHO IIepuo-
JAUYECKOHA.

Ecnu y 3HaMeHaTend ApoOU OTCYTCTBYIOT MHOMKHTENH 2 U S5, TO
Apo0n OYAET UHCTO MePUOAITUECKOH, eCIIN JKe 3HAMEHATENb COAEPIKUT
MHOMHTEAU 2 niu 5, Apobb OygeT cMeniaHnHoN IepuoAnyYecKoii.

Yro6pl 00paTUTh YHUCTYIO HIEPHOAMYECKYIO ApoGb B OOGBIKHO-
BEHHYIO, JOCTATOYHO 3aNKCcaTh YHCIUTENEM ee IIePUol, a 3HaMeHare-
JieM —- YHCJIO, BRIPAXKEHHOE CTOJbKHMU JeBATKaAMH, CKOJLKO Uudp B
nepumoe.

Hanpumep:

O . 0,(063)=23 - T
99 999 111

YroOnl 00pPaTHTE CMEUIAHHYIO IEPUOJHYECKYIO JAPO0b B OOBIKHO-
BEHHYIO, HY}KHO U3 YHCJa, CTOAIIETO AO BTOPOrO mepmoja, BblYecThb
YHCNO0, CTOAINES IO IEPBOTO IEPUOAA, U IONYUEHHYIO PABHOCTDL B3ATH
YUCHUTEEM, & 3HaMeHATEJIEM HAalyCcaTh YUCJI0, BEIPASKEHHOE CTOJMNb-
KMMH JeBATKaMH, CKOJIBKO LHMP B IEPHOAE, U CO CTOJBKUMY HYIAMI
Ha KOHIIE, CKOJIbKO UMD MEeXKAY 3aliATON ¥ IepHOAOM.

Hanpumep,

3,(05)=3

351 -3 _ 348 _ 58
0,3(51) = 990 ~ 990 165’

78-7 71
4,7(®) =455 =450
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§ 91. NMpoueHTbl

”pOHEHMOM YHCJa Ha3blBaeTCA COTad 4acTb 3TOI'0 YHUca.

HaxoxaeHue NPOUEHTOB 3a4aHHOro uKucna: p% duciaa a pasHsl a - p/100.
Yro6bl HANTH HECKOJIBKO MIPOIIEHTOB JaHHOT0 YHCIA ¢, JOCTATOUHO

IaHHOe ymcyo pasgenuth Ha 100 m yMHOXKHUTE pPe3yJjbTaT HA YHCJIO
IIPOIIEHTOB p

HaxoxxaeHne yncna no paHHol BenuuuHe ero npouexTos. Ecan p% Heko-
TOPOT'0 YHCJia COCTABJAET YUCJIIO @, TO BCe YUCHO0 PaBHO a - 100/p.
YTto6bI HAMTH YKCJO TI0 JaHHOU BeJIMUYUHE eI'0 IPOIEHTOB P, HAZO

YMHOMXUTH JaHHOE YKCJIO d HA YK CJIO MPOIEHTOB P U Pe3yNbTaT YMEHb-
muTb B 100 pas.

HaxoxaeHnve npoueHTHOro oTHOWEHUs ABYyX uncen, IlpomenTHoe oTHOIIE-
HUe YUCJa a K Yucny b Beiuncasiercs 1o dopmyne (a/b) - 100.

Yro6bl BLIUMCJANTh NPOLCHTHOE OTHOMIIEHWE YUCIa a K uucay b,
HYXHO Ha¥iTH OTHOLUIEHUE 4 K b 11 yMHOKUTD ero Ha 100,

§ 92. Nponopuun

fiponopyueli HasbIBaETCA PABEHCTEO ABYX OTHOILUCHHMH

OcHOBHOE CBOICTBO nponopunu. IIpouseegerne KpafiHUX WJIEHOB IPO-
NOPILUMHA PABHO IIPOM3BEACHNIO €€ CPpEeAHUX YJIEeHOB:

ad = be.
NMPOU3BOAHDIE NTPOAOPLUN

at+tb _c+d, a-b_c—-d,

b d ’ b d ’

atb _ctd, a-b_c-d,

a c ’ a c '’

a+b:c+d. a+c=z_z=£

a-b c—-d’ b+d b d’

. . a; az a,
CBOIACTBO PAAA PaBHbIX OTHOWeEHK!. Ecian 5. ~p. =T p0TO

1 2 n

a +a,+..+ta, a,

by +b,+...tb, b’
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T. €. €CJIM HECKOJBbKO OTHOIICHUN paBHBI APYT APYry, TO CyMMa BCEX
IpeAbIAVIINX UX 9JeHOB TAK OTHOCHUTCSA K CYMMe BCeX IOCHeAYIOINX,
KaK KaIbli OpeALIAYIIUI K CBOeMY HocJefyIoIeMy.

AponopunoHanbHasn 3aBUCUMOCTb BRAUUUHSI. fIpAMAsA IPOTIOPIIUOHAJILHAS
3aBUCHMOCTH MEXAY IePEeMeHHBIMHU X U J BhipakaeTcsi hopMyaoi

Yy = kx,
¥ 06pamMHOA IPOTIOPUMOHAJIEHAN 3aBUCHMOCTE MeXKAY HUMH BHIDAXa-

ercA opMynoi

y=

>

RiIx

rae B — Koa(hpUUHeHT IPOIOPIHOHAIBHOCTH.

NponopunonanbHoe genenmne. Jrobnl pazAesiiTh YNCJIO HA YACTH, IIPAMO
OPONOPUMOHANbHBIE HECKOJbKUM JaHHBIM YHCJAM, HYXHO pasje-
JIUTBH 3TO YHCJIO0 HAa CYMMY 9THX UHCeJ 1 YacTHOe YMHOMHUTDL Ha Kak-
Joe 13 HUX.

4 [IPUMEP. Paggennts yuciio 120 B otvouienun 1 : 2 : 3.

PEWEHWE. Haxomzum cymmy dvacrteii 1 + 2 + 3 = 6. Ha oany uacThb
npuxogurca 120 : 6 = 20. Torma uckomble 4Ymcja OyAyT paBHBI:
20:1=20; 202 =40; 20 - 3 = 60. IIposepra: 20 + 40 + 60 = 120.

§ 93. Popmynbl COKPALLEHHOTO YMHOXEHUA

ﬂpomsep.el-me CYMMbI ABYX YACEJ1 HA UX PA3HOCTD. Hponsseaeﬂne CYMMEI
JABYX UHCeJ Ha UX Pa3HOCTh PABHO PA3HOCTH KBaAPaTOB 3TUX HHCE:

(@ + b)(a—b)=a®~ b2

KBaagpar cymMMbl 4 pa3HOCTM ABYX uncen. Keaapar cymMMbl (PasHOCTH)
IBYX 4uce]l paBeH KBaApaTy IIepBOro YMea, mioc (MUHYC) YABOEHHOE
Npou3BefieHNe IMEePBOr0 UYHKCJA Ha BTOPOe, IUIIOC KBajpaT BTOPOTO
Yyucua:

(a+b)? =a%+2ab+ b2

Ky6 cymmbl n pazsocTtu aByx uncen. Ky6 cymMmMmel (pasHOCTH) ABYX UMCEN
paBeH KyOy nepsoro umcia Inoc (MHHYC) YTPOEHHOe NpousBeieHUe
KBaJpaTa MepBOro YHCJja Ha BTOPOE ILIIOC YTPOEHHOE ITpOM3BeJeHue
epBOTO YycJa Ha KBAAPAT BTOPOTO IJ0C (MUHYC) KY0 BTOPOro YnucIa;

(a 1 b)3 = a3+ 3a2b + 3ab? + b3,
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CymMa 1 pasHocTb Ky6oB aByx uncen. Cymma (pasHocTs) Ky6G0OB ABYX 4u-
ceJl paBHa HPOU3BEAEHUIO CYMMBI (DA3HOCTH) OCHOBAHMIL 3TUX YHCEN
Ha HeNONHBIH KBAApaT UX Pa3HOCTU (CYMMBI):

ad b3 = (axb)a?tab+ b?).

Pasnoxenne MHOTOUNEHOB HAa MHOXMUTenu. K ocHOBHBIM criocoGam pasJio-
JKEeHHMA Ha MHOMHUTEIN OTHOCATCSH:

1) BaIHeceHre 34 CKOOKHM 0BIIIero MHOMHUTENST;

2) c11ocob TPYITHHUPOBKH;

3) no opmMysIaM COKPAIeHHOrO YMHOMXEeHU .

§ 94. fleiicTBMA CO CTENEHAMMN WU KOPHAMMU

Crenensb nponsseaeHunAn:

(@<bece..)t=a"+b"c"+....

CreneHsb yactHoro (apobu):

(‘g) —‘—;— b = 0.

YMHOXeHUe cTeneHel C 0ANHAKOBLIMYU NOKa3aTeNAMN:
at-bre-cte.. =(a-b-c-..)".

Jenenue cTreneHeli C OAMHAKOBBIMU NOKAZATEAAMY:

ar _ (aY'
;,;—(5), b7 0.

YMHOXeHKe cTeneHed C 04WHAaKOBbIMY OCHOBAHKMAMMY:
at.ea”"=am*", a > 0.
Jenenne creneHen ¢ OANHAKOBLIMW OCHOBAHUAMMY:
m
a

amia"= — =a”" " a>0.
a

Bo3BeneHue cTenetu B cTeneHsb:

(amyr=amt, a>0.
KopeHb u3 npoussesenusn:
nlabe = a - b+ e, a>0, b>0, ¢>0.
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Kopets n3 yactHoro (apo6u):

a _ Wa
nje = —, a>0, b>0.
J; nﬁ

YMHOXeHUe KOPHe C OAMHAKOBLIMK NOKAa3aTeNnaMM:

%.%,nﬁ=n/abc’ a>0, b>0, c¢>0.

lenenne KOPHEﬁ C OAMHAKOBbLIMU NOKa3aTenamu:

'[2=nﬁ a>0, b>0.
2/

Bo3seaenue KOPHA B CTEeNeHb:

fay’ =", a>o.

#3BneueHne KOpHA M3 CTENEHMU:

P = (fay,  a>o.

W3BneveHne KOPHA U3 KOPHA:

p«/’i/(_z=”"«/t—1, a>0.

Mlepean, Hynesas, oTpuuarensHasa u ApobHas crenenu. Beskoe uncio, He
pasuoe 0, B HyJIeBO# cTeneny paBHo 1:

a®=1;

al=aq;

n_ 1

at=—, az0, n>0;
a

al/n="a, a>0;

a’"/"='3\/;1m, a>0;

~min 1

a mn= a>0.

m
"Ja

§ 95. KomnaeKcHble yucna
B anrebpaunveckoin popme

KomnaeKkcHbiMU YuCAGMU HA3BLIBAIOTCA Uncja Buga a + bi,rneau b —
JelCTBUTeIbHLIE YMCHa, [ — MHHMAS eIUHHIA, olpelenseMas pa-
BEHCTBOM i2 = —1.
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CreneHy MHUMOI e\ HHHIbI:
i2=-1, =i, =1, k=1, 1=y
i4k+2=—1, i4k+3=_i, kCZl).
JBa KOMIIJIEKCHBIX UHCJIA a4 + b,i U a, + byl HA3LIBAIOTCA PABHLIMU,

eCcnu a, = a, u b, = b,.
Cymma (pazHocms) ABYX KOMILJIEKCHBIX UHCEN 2) = @, + bjin 2y =a, +
+ b,i HaxopuTCA HO hopmy e
2,22,=(a,ta,)+(b; £ by)i.

fipoussedenue nByX KOMILJIEKCHBIX YMCeX 2 = @) + i M 2, = a5 + byl
HAXOAMUTCHA 10 hopMyie

2,25 =(a,a, — biby) +{(ab, + ayb))i.
YacmHoe nBYyX KOMILJIEKCHBIX UMCeJl HAXOJUTCH No (hopmyJie

ayt by (ay tbyi)ay - byd)  ajay +biby | aghy +agby
a; byl (ay+byi)a, —byi) | al+ b2 aZvbz

JleficTBUA HAJ KOMILJIEKCHBIMHM UHCJIAMHU MOXXHO IPOU3BOAHUTH II0
npasujiaM AeicTBUU Hax anrebpanuecKUMHU ABy4YJjieHaMM, [IDUHUMAA

BO BHUMAaHHe, UyTo iZ2 = — 1.
JI060e meiicTBUTENBHOE YUCIO g COLCPKUTCH B MHOYKECTBE KOMII-
JIEKCHBIX YHCeJ:

a=a+0i; 0=0+0-i; 1=14+0-i; i=0+1-i.
IIpu a = 0 xoMmmIeKCHOe yKucJIo obpaljaeTca B YUCTO MEUMOE YHC-

Jo bi.
Yucna a + bi u a — bi HA3BIBAIOTCA KOMNAEKCHO CONPAEHHbIMU 1

0003Ha4a0TCHA
z=a+ bi=a — bi
KomnuexkcHbie uucna a + bi ¥ —a — bi HagplBAIOTCA NPOMUBONO-
JOXKHBIMU.

ModyneM KOMILIEKCHOTO YncJia 2 = a + bi HasbLIBAeTCs YUCIIO

[z| = |a + bi| = JaZ + b2.

1) Bnech u manee uepes Z 0603HaYEHO MHOYKECTBO LLEJILIX YHUCE.
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§ 96. /InHeiHble ypaBHEeHNA
1 CUCTEMb! INHEHHBIX YPaBHEHN

ToxpecTBo ¥ ypaBHeHune. B maremaTHke uMeioT MECTO ABa BHUOA pa-
BEHCTB: TOKJECTBA M YPABHEHMA.

PaBencTRO, cIpaBeAsiuBoe MNPH JIIOOBIX JOMYCTHMBIX YHCJIOBBIX
3HAUEHUAX BXOAAIINX B Hero OYVKB, HasbiBaeTcsa moxdecmsoM. Ha-
npuMep, (a + b)2 = a® + 2ab + b2 — 370 PaBEHCTBO CIPaBeAJMBO IIPH
JIO0BIX YUCJIOBLIX 3HAUEHUAX a U b.

PagencTBo, crpaBeinBoe MpU ONPEAeJeHHBIX HOTYCTHMBIX HHKC-
JIOBBIX 3HAUCHUAX BXOASIINX B Herc OYKRB, HABLIBAETCS ypasHeHUeM.
Hanpumep, 2x — 8 = 2 — 3T0 pPaBEHCTRO CIPABENJIUBO TOJBKO IIPH
x =35,

KopHeMm wiiu peuieHueM ypaBHEeHUS HA3LIBACTCS 3HAUEHUE NIepeMeHHOH
(HEeHU3BECTHOTO), IPH NMOACTAHOBKE KOTOPOTrO B YPaBHEHHE HOJyIaeTCs
BEPHOE UNCJIOBOE PABEHCTBO.

YpaBHeHHUs HA3BIBAIOTCA PABHOCUJIBHBIMU, €CJIM BCE KOPHU OLHOTO
YPaBHEHUSA SBJIAOTCA KOPHSIMU APYroro u Hao00poT.

Pelienue ypaBHeHMH OCHIOBAHO Ha JBYX TEOPEMaX.

B TEOPEMAI
Ecau ¥ 0GenM 4acTAM YPaBHEHUSA NPUOABATH QJHO M TO JKe YUCJIO,
TO MOJYYHTCHA YpaBHEHIe, PABHOCHIBHOE TaHHOMY.

B TEOPEMAII
Ecnu 06e wacTu ypaBHeHHsI YMHOMXHUTDh WA PA3AEJUTHh HA OOJHO U
TO K€ UHCAO0, He PaBHOE HYJI0, TO NOJYUUTCA YpaBHeHIe, PABHO-
CUJIbHOE NAHHOMY.

JluneiinbiM ypaBHEHUEM C ONHOM MepeMeHHOW X HA3bIBAeTCsl YpPapHe-
HUe Buja ax + b= 0, roe a u b — gelicTeuTeNbHLIE YKCA.

PEWEHWUE NMHEWHOTO YPABHEHUS C O4HON NEPEMEHHOW (HEM3BECTHBIM)

YpaBHeHue
MyTe pew - -
YTb peiteHus 3x2 1 _ 5x3 2 =9 -9y

1. ITpuBosMM ypaBHeHUE K 11€JI0-

MYy BUOY 3(3x - 1)—2(bx - 2) =6 (2 - 2x)

2. PackpeiBaeM CKOOKH 9x-3-10x+4=12-12x

3. UneHsn:, cojiep:ralye nepe-
MEHHYI0 (HEM3BECTHOE), TIepe-
HOCHMM B JICBYIO YaCThb, CBOOO/ -
HBIE YJIeHbI — B IIPABYIO 4acTh

9x - 10x + 12x=12+3 -4
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OkoHnuaHue

MEeHHOH

YpasHeHue
MiyTb peweHnn 3x -1 -2
b p x _ 5x ~9_9x
2 3
4. BoinosHsiem IIpuBeaeHue 10-
pHBEA 11x =11

OOOHBIX YJEHOB
5. Henmm obe yacTH ypaBHEHUS = 11 _

Ha KoadduIeHT IPU Hepe- 11

Kopens ypaBHeHus: x = 1

6. Ins npoBepKu IOACTABIAEM
B HCXOAHOE YPABHEHHE KO-
pedsb x = 1. meem TOXKgeCTBO

3:1-1 5-
s — e =2-2-1

0=0

CucteMa ABYX NMHENMHBbIX YPAaBHEHUN ¢ ABYMA nepeMeHHbiMu. JlioGoe jum-
HellHOe ypaBHEHMeE JIeTKO IPHBECTY K HOPMAJIBLHOMY BUgy ax + by = c.

Cucrema JBYX JIMHEHHLIX YPABHEHUM C JBYMS NePeMEHHLIMU Y-
TEeM UCKJIIOUYEHU s OFHOU 13 [IePeMEHHBIX IPUBOAUT CUCTEMY K OJHOMY
JUHEHHOMY YPAaBHEHHIO C OJHOM IepeMeHHOH.

PEWEHWUE CUCTEMbI ABYX NUHEWHDIX YPABHEHWUI C ABYMA NEPEMEHHBIMY
CNoCcob50M YPABHUBAHUA KOIOOUIUMEHTOB

MyTe pewexns

Tx-3y=—-1,

Cucrema { dx - 5y = —17

1. Iina ypaBHUBaHUSA
K0o(hdPUIIeHTOB YMHOXKAacM
KaXkaoe YpaBHeHMe Ha TaKoH
MHOMXHTEN b, 4T00b!I K0oathdu-
I UEHTEI DK O HOI U3 mepe-
MEHHLIX 6bLIH PABHEI

Ilepsoe ypasHenMe YMHOKaeM Ha
5, BTopoe — ua (—3). Toraa ypas-
HEBalOTCH KOdMPUINEHTSI IIpU Yt

{7x—-3y=— Li-5
4x - 5y =-17| - (-3)

{ 35x—-15y=- 5,
=
~12x+ 15y = 51

2. CraaapiBaeM (AIM BLIYUTA-
€M) IT0YJIeHHO 00a ypaBHEeHUSA
AN UCKJIIOYEHHMA OHON 13

CJIO}KI’IB YpaBHEHUdA, UCKJIIOUAEM [
35x ~ 15y = — 5,
-12x + 15y = 51

TepeMEHHbIX
23x = 46
3. PemaeMm nonyuenHoe ypasue- | Haxoxum KOpeHb X:
HAE ¢ OAHOM HepeMeHHOo 46
X = 2—.:; = 2
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Oxonuanue

llyTe peweHus

Tx—-8y=- 1,

Cucrema { dx ~ By =17

4.

IToncrassgem HaiijenHoe
3HaUeHHe IIeEPEeMEeHHOM B OQHO
13 YPABHEHHUIH ¥ HAXOAUM
3HaYeHNe BTOpPoi liepeMen-
HOH

IloacTaBuB X = 2 B MepBOE ypaBHe-
HY€e, HaxXOOUM V:

7-2~3y=-1;
3y=14 +1=15;
y==5

5. IloncTaHoBKO# HaligeHHBIX
KODHEH B HCXOHYIO CUCTEMY Orser: (2; 5)
IpoBepsieM IPABUILHOCTD OT- T
BeTa
PEWEHWE CUCTEMDBI CNOCOBOM NOACTAHOBKU
3x—y=>5
flyTb peinexnusn ’
YTb P Cucrema{ bx + 2y =23

. Pemraem ogHO M3 ABYX ypaBHe-

HUIT OTHOCUTEIHLHO OLHOM U3
nmepeMeHHbIX, PaCCMATPUBAA
BTOPYIO IEPEMEHHYI0 KaK u3-
BeCTHOE

Penraem nepBoe ypaBHeHHEe OTHO-
CUTEJILHO Y-

y=3x-5.

I1o BhIpaskeHre Oyaem HA3bLIBAThH
nodcmaHosroil

. IToacTaBnsgem HalizedHOE 3HA-

YyeHHE IEPEeMeHHOH 13 IePBOTo
ypaBHEHHUA BO BTOPOE U TEM
CaMBLIM MCKJIIOUaeM U3 HEro
ATy HEPEMEHHYIO

5x + 2(3x - 5)=23

mieHudA

3. Pemraem nony4yeHHoe ypaBHe- 5x + 6x—-10=23;
H¥E ¢ OAHOY TepeMeHHOH 5x + 6x =23+ 10;
11x=33% x=-22 -3
4. TloxcraBnsaem HalileHHOE 3Ha- y=3-3-5=4
YyeHUe nepemMe i1 B IOACTA-
eHU PEeMEeHHOH B NoAcTa Orser: (3; 4)
HOBKY
5. ITopcrasoBKOIl HAllAEHHBIX
KOpHEH B UCXOAHYIO CUCTEMY 3:3—-4=5,
IIPOBEPSICM IPABUILHOCTD pe- 5-3+2-4=23
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§ 97. Kpatkue csefeHnsa 06 onpegenutensx.
PeweHue cuctembl TUHENRHBLIX YPaBHEHUH
no ¢popmynam Kpamepa

Onpedenumenem 8mopozo nopsdKd, coCTaBJIEHHBIM U3 YUCEI a4, by, a,,
bZ’ Ha3bIBaeTCA YHUCJIO, ONIpeaeadeMoe paBeHCTBOM

iy by
| X

a, b,

= a;b, — ayb,.

Yucna a,, by, a,, by Ha3BIBAIOTCA I/JEMEHMAMU OTIDEAEIINTEN A, IPUIEM
BIEMEeHTHI 4, % b, 00pasyIoT 21a8HYI0 UO20HANb, 8 BTEMEHTHI Ay 1 b —
noboyHyio duazoHans.

Cucrema JByX NMHeHHBIX YpaBHEHUH ¢ JBYMS [IePeMEHHBIMH

ax+by=cy,

asx + byy = c,
IIPH YCIOBUM, UTO OIPEJeIUTeNb CHCTeMEI

a; b

A= =0,

a, b,

uMeeT eAWHCTBEHHOE pellleHWe, KOTOPOe HAXOAWUTCA 10 (opMynam
Kpamepa:

¢y by
Ax cy by c1by — coby
x= m—— T =
A a by, —azb,’
a;, by
ay by
a; ¢
Ay a, ¢, a,cy ~ ayc,
y - -A- = = .
a b, —asb
192 201
ay by
ay b,

Ecnu onpenenurtene cuctemnl A = 0, To cucreMa sABAseTcA U0
HecosmecmHoil, T. e. He nMeeT peruenud (Korga A, = 0, Ay # 0), nmubo
Heonpedenennoil (xorga A, = A, = 0). B uocnegHeM ciydae CHCTEMa
CBOJIUTCH K OJHOMY YPaBHEHHUIO, a APYToe SIBJISIETCS CHEeACTBUEM 3TOT0
YypaBHEHUS.
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VYesosre HECOBMECTHOCTH CHCTEMbI MOMKHO 3aIiMCATE B Buhe

a, b, <y
=z —,
as by €2

a YCJOBHE HEOIPpeJeJIEHHOCTH — B BHAEC

PeweHWe CHCTEMbl TPeX /NINHEAHbIX YPABHEHWA C TPEMA NEpPeMeHHbIMU.
OnpegenuTeneM TPeTbErO HOPALKA, COCTABJIEHHBIM U3 Yucel 4, b,
¢y» @y, by, €4, ag, by, 5, HABBIBAETCA UMCITO A, OLIPEJEIAEMOE DABEHCT-
BOM

a, b, c
1 O 6 b
, € a, ¢, a, b
_ Ll 2 Ca| 2 €2 2 V3| _
A=|ay by ¢, | =a, b, ¢ I b, 0 ¢ +c a bol=
b 3 C3 3 €3 3 U3
az 03 C3

= ay * (byeg — byey) — by - (ages — aycy) + ¢y = (Ayb; — aghy).

Jdra opMyna HashiBAETCA PA3JIOKEHUEM OIIPee/iuTe/Ns TPEThero Ho-
PAIKA 110 DIIeMEHTaM IIePBOIl CTPOKH.
Cucrema
ax+bytcz=d,,
ayx + by + coz = d,,
QX + byy + c32 ~ dy

[P YCIOBUH, YTO OIPEALIUTE/Ib CACTeMBI A # (), UMeeT efUHCTReHHOoe
pelrenue, KoTopoe Haxogutes 1o popmynam Kpamepa:

A A

x y 2

x:K, yZKs Z="/Y,

rae
d, by ¢ a; d; ¢ a; by d;
Ay=ldy, by ¢y}, By=|ay dy ¢y A,=la, by dy-
dy by ¢4 lag dy c3 ag by dg

Ecau A = 0, To cucrema apasercsa 1ubo HeoUpeaeIeHHO, Tubo He-
coBMecTHOI. B ToM ciaydae, KOoTAa cHcTeMa OJHOpOAHAsA, T. €. MMeeT
BUJ

ax+by+tcz=0,
agx + by +c,2=0,
asx + bgy + c32 =0,

u A # 0, ona umeer eJuHCTBeHHOE perenve: x =0, y =0, 2= 0.
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§ 98. PelweHune cuctembl Tpex JIMHENHbIX YpaBHEHUN
C TpeMA nepemeHHbiMu MeToAoM Faycca

Pentenne cucteMsl JUHEHHBIX YPABHEHUI MyTEeM CBEJEHNIA ee K Tpe-
YroJpHO# cUCTEME YPaBHEHH N Ha3bIBAETCS Memodom [aycca.

K Tpeyrospuoil cucTeMe MOKIIO CBECTH JAHHYIO CHCTEMY PA3HBIMU
crocobaMu, IOCTIEeAOBATENLHO NUCKJIIOUas HepeMeHHbie. PaccMoTpuM
OJUH U3 TAKUX CIOCOGOB ¢ NOMOITBIO IPUMeEpa:

3x +2y - z=-3, 1)
{2x - y + 32=21, (2)
L x+ y—- z=-5. (3)

1. Iz nanHO#l CHCTEMBI COCTABUM ypaBHEHHe, He cOjeprKaliee X.
Hna atoro ypasHernue (1) ymHoKHuM Ha 2, a ypasHeHue (2) Ba (—3) U,
CJIOXHB 3TH YDaBHEHHUS, TOJIYIUM YDaBHeHUE, He COJepIKallee X:

8x +2y—- z=-3,] +2 :{Jr 6x+4y— 2z2=- 6
29— y+82=21] +(-8) ~ 1 -6x+3y- 9z=-63
Ty — 11z = —69,

2. CocTaBMM BTOpOe ypaBHeHHue, He colepxarnee x. [{jast aToro
ypaBuenue (3) yMHOMUM Ha (—2) 1 C/I0UM NOoNyYeHHOe YPaBHEHNE ¢
ypaBHuenuem (2):

x+ y- z=-51-(-2) R {_—2x—2y+2z=10,
= +

- + 32 =
—2x— 2y + 2z = 10 2x- y+3z=21
-3y + 5z = 31.

3. Us cucremnl
{ Ty - 11z = —69,
-3y+ 5z= 31
HCKJIIOUNM Y:
{ Ty — 11z = -69

-3 {+ 21y - 33z = -207,
=
-3y + bz= 31

-21y + 35z = 217
2z= 10

-7

4. Tlonyuunu TpeyroJabHYI0 CHCTeMY

3x+2y—- z=- 3,
-3y +5z= 31,
2z= 10,

H3 KOTOpOH cyexnyer 2 = d; y = —2; x = 2.
‘Orser: (2; —2; 5).
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§ 99. KBagpaTHble ypaBHeHUA
N KBajpaTHble HepaBeHCTBa

HenonHblie KBagpaTHbIe YPaBHEHUA MOTYT GbITL TpeX BUAOE:
Nax2=0 = x;5,=0;
Qyax?+e=0 = x,,=%.-c/a;
Nax2+bx=0 = x,=0,x,=-b/a.
KsagpatHble ypaBHennsa. KsagpaTHoe ypaBHEHNE HeIIPUBEAEHHOTO

(o6miero) Buna
ax2+bx+c=0

permaercsa no popmyJie
_ —b ib® - 4ac
F127 2a ’

rae b2 — 4ac = D — QUCKPUMUHAHM KBAADPATHOTO YPABHEHUS.

IIpu D < 0 ypaBHeHUe He MMeeT JEHNCTBUTENIbHBIX KODHeN; mpu
D = 0 numeeT gBa paBHBEIX KOopHA u npu D > 0 uMeer aBa pasiIMYHBIX
KOpHS.

IIpu b = 2k popmysa IpUMET BHL

y  _ThE E: - ac
.27 7 4 -

KsagpaTtHoe ypaBHeHHe BHAA
x2+px+q=0
HasbIBaeTCA NPUBEAEHHbIM U peluaeTcs 1o Hopmyie

2
.. _D ’P
x1,2~—§ + (é) -q.

Ceo#icTBa KOpHeit KBaapaTHoro ypasHeHun (teopema Bueta). Eciu x, u
¥, — KOPHY KBaipaTHOro ypasHenud ax? + bx + ¢ = 0, 10

b
x1+x2=—(~l,
X X, = -

17 %27 -

Ilns npusesenHOro ypasHeHus x2 + px + g = 0 umeem

x, +x,=-p,
XXy =¢q.
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Pa3noxeHune KBaAPaTHOro Tpex4aeHa Ha MHOXMNTeAun. Eciu x; u x, — Kop-
HHM KBajpaTHOI0 ypasHeHMA ax? + bx + ¢ =0, To

ax? +bx + ¢ = alx ~ x;)(x — x,).

KsaaparHbie HepaBeHcTBa. KBagpaTHEIE HEepPaBEeHCTBA JIEMKO pelamoTes
MemodoM NpoMeXymxos.

4 [MPUMEP 1
Pemnts HepaBeHcTBo X2+ x — 6 > 0.

PEWEHWE. HaxoauM KOpPHHM KBagpaTHoro tpexuiaena x2 + x — 6 = 0:

x; =-3, xo = 2. OTJI0;XUB KOPHU Ha YHCJOBOH OCH, IIOJYUHM IpOME-
KyTKHU: ¥ < -3 1 x > 2 (puc. 1). OrBer: -0 < x < -3, 2 < x < +00,
¢ TIPUMEP 2

Pemnuts HepaBencTso x2 + x — 12 < 0.

3N e "2 x

Puc.1 Puc. 2

PEWEHME. Tpexuner x2 + x — 12 = 0 umeeT kopsu x; = —4, x, = 3.
OT/I0°KUB KOPHU Ha YNCJIOBOM OCH, TIOJYUNUM IPOMEKYTKY —4 < x < 3
(puc. 2). OtBeT: -4 < x < 3.

§ 100. NNporpeccuu

ApuchmeTudeckas nporpeccna. Apugpmemuyeckoll npozpeccuell Ha3EIBAET-
cA UHCJIOBasA IIOCHeROoBaATEJIbLHOCTL, B ROTOpOﬁ Kaﬁ{llblﬁ yJeH, HAUYH-
Has CO BTOPOI'0, PAaBEH NPEAbIAYINEMY, CHOXEHIIOMY C [IOCTOAHHBIM
YHCJIOM, HA3BIBA€MBbIM PA3HOCTLIO IPOIr'PDECCHIN:

a,,a,+d,a;+2d,a,+3d, ....
IIpuHATE caenylouiue 0003HAYEHNS:

++ — cokpalnieHHoe 0003HauYeHNe ApU(METHUECKOH TPOTPECCHT;

n — YHCJIO YWIECHOB IIPDOI'PECCUH;

G, — TEepBHIH WiIeH IPOrPeccHi;

a, — n-d YWieH Iporpeccuu;

d — pa3HOCTBb IPOrPeCcCUH;

a,=a,+d(n—-1) — dopmysaa AJd BLIYUCJIEHHS 1-TO YJeHa IIPO-
rpeccuu;
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n
S, = —5—n — ¢dopMyia AJS BBIYUCJIEHUSA CYMMBbI /I IE€PBBIX
YJIEHOB IIPOTDECCHH;

a, = —————— — (opMyJia AJA BEIUNCICHUA CPedHez20 apupme-
mu4ecKo20 ABYX Uucel.

FTeomeTpuueckan nporpeccus. lreomempuyeckol npozpeccuell Ha3bIBAETCS
YHCJIOBasA [OCIELOBATENBHOCTD, B KOTOPOIT KasKABIM 4JjeH, HauYuHAas
€O BTOPOTO, paBeH MPEABIAYINEMY, YMHOMKEHHOMY Ha OXHO U TO K€ I10-
CTOAHHOE UHCJIO, HA3BIBAEMOE 3HAMEHATEeM IPOTPEeCCHH

by, bg, b1g%, b,g3, ... .

IpussATsl creayoollne 0003HAYEHUA:
=+ — cOoKpalmeHHoe 00033aueHNe reOMeTPUYEeCKOH ITPpOrpeccuu;

n  — YHUCJO0 YIeHOB MPOrpPeccHn;
b, — mepBEIil YJEeH IPOTPECCHH;
b, — n-if YNeH HpOrPECcCHH;
n .
g - 3HaMeHAaTeJb IPOTPECCUN;
b, =byq" " ! — dopMysa A1 BEIYHCIAEHUSA N- FO YNeHA IPOTPECCHM;
b.g-b b, - b gn
_ ’n 1 n
S, = -1 nmm S, = Tg — dopMyJIbl A8 BEIUUCIEHUS CyM-

MBI 71 IIEPBBIX YIIEHOB IMIPOTPECCU;

b,=Jb,_1 * b, — dopmyna ana BerUMCIEHUA CPedHe20 2e0Mem-
Pudeck020 (IpOLOPLMOHANLHOIQ) ABYX UHMCE.

§ 101. MppaumoHanbHbie ypaBHEHUA
N MppauMnoHanbHbie HePABEHCTBA

YpaBHeHUe, cofeprKaliee IePeMEHHYIO 110/ 3HAKOM KODHSA, Ha3bIBa-
eTCsa UPPAUUOHAIbHBIM.

Peruenne uppannoHalbHOIO YPAaBHEHUA OCHOBAHO Ha mpeoGpaso-
BAaHMY €TO K PALHOHAJLHOMY YVPABHEHMIO, UTO JOCTHUI'aeTCHa BO3Bege-
H¥EeM 00eMX ero 4acTel B OJHY W TY ’Ke CTeleHb (MHOTJa HeCKOJIBKO
pas).

ITpu BoaBeseHHH 00enx 4acTeil MPPaINOHAJBHOrO YpaBHEHHS B
YeTHYXO CTelleHb IIoJIyyaeTcs ypaBHEHHe, ABJAIOIIEECA CIEACTBUEM
NCXOZHOI'0. YPaBHEHHIO-CJIGJCTBUIO YAOBAETBOPAIOT BCE KODHU HC-
XOZHOT'0 YPaBHEHUS, HO MOI'YT MIOSBUTHCA U HOCMOPOHHUE KODPHMU.
YT06b! BLIABUTH HOCTOPOHHUE KODHHU, HallneHHBIe KODHH ypaBHe-
HHMA-CJIEACTBUA IIPOBEPAIOT MOLACTAHOBKOH B MCXOAHOEe ypaBHEHHE U
TIOCTOPOHHYE KOPHU 0TOpachiBalOT.
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Hexoanoe ypaBHEeHYEe PABHOCHJIBHO CMeEILaHHOM cucreMe, COCTOMA-
mielf u3 ypaBHEHUA-CHAEACTBUA U OFPaHHYEHHH, ONpeAesIeMbIX 00-
JIACTBIO AONYCTUMEIX 3HAUEHUI MepeMeHHol. B aToMm ciyuae mocro-
pOHHME KOpHM He OYAYT BXOAUTH B 06aCTh JOIIYCTHUMBIX 3HAUEHUH
IepeMEeHHON M IPOBEPATH WX MOACTAHOBKOW B MCXOAHOE YpaBHEHHE
He Tpebyercs.

Ilpu Bo3BeaeHUH obeKx HacTeil MppanMoHAJBLHOTO YPaBHEHUA B He-
YEeTHYIO CTeICHE I0JIyYaeTcsi ypaBHEHUE, PaBHOCUJIBLHOE HCXOSHOMY.

UppauuoHanbHbie HepaBeHCTBa. PellleHue MPPANMOHAILHOTO HEPABEH-
CTBA C OJHOL MepeMEeHHO# CBOJAUTCA K PEIIeHNI0 PABHOCUIBHOM eMy
CHCTEMBbI PAIlMOHAJILHEIX HEPABEHCTB MJM COBOKYIIHOCTU CHUCTEM pa-
OMOHAJBHBIX HEPABEHCTB.

9TU CUCTEMBI PEIalTes NIPH HAJMOXKEHUN OrpaHWYeHUil Ha Iepe-
MEHHYIO ¥ BO3BeJeHHY 00eux yacTeil HepaBeHCTBa B OJHY U TY e CTe-
[1eHb.

OcHoBHble BUAbI MPPALMOHANbHBIX HEPABEHCTB U CIOCOBbI MX petleHns

f(x) > 0,
WD v = N
f(x)> 0,
o(x) 2 0,
2kf(x) > o(x) o | [ f(x) > @?H(x);
o(x) <0,
f(x) = 0;
f(x)> 0,
Fx) > lo(x) = {0x)>0,
f(x) > o(x).

§ 102. lorapvidmbl. lorapudmmuyeckme HepaBeHCTBA

JNozapugpmom umcna N (N > 0) o gagaomy ocHopaumio a (a > 0, a # 1) ua-
3bIBAETCS TICKA3aTeNb CTEIIeHH X, B KOTOPYIO HYKHO BO3BCCTH OCHOBRA-
HHE d, YTOOBI TOJNYYHUTD Yucsio N:

log, N=x=a*=N.
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OcHoBHOe norapuMmuueckoe TOXACCTBO

a'fd = N,

Csoiictea norapudmor (@ > 0, ¢ = 1)

L

II1.

II1.
Iv.

VL

VIL

VIIL

Besakoe nosoxurenapHoe unucyio N mo so6oMy OCHOBaHUIO
VIMeeT €IMHCTBeHHbIN Jorapudm.

IIpu a:000M OoCHOBaHUM OTpHIATENIbHBIE YHCJIa HE HMEHT
Jorapndmos.

IIpu 11060M OCHOBaHUH JOrapUudM eZUHUIILI paBeH HYJIO.
Jlorapudpm camMoro oCHOBaHUA PaBeH eAUHUTIE.

IIpm ocHoBanuu, GOJIbIIEM EAMHHIILI, OOJILIIEMY YHCJY CO-
OTBETCTBYET H OOJILIINH JrorapudM.

Jorapugmsl yuces, Goapmux equHANG (Ipu a > 1), 1oJio-
KUATEJIHHBL.

Jlorapudmsl 4mces, MeHbIIUX efuHUIE! (Ipu @ > 1), oTpH-
IATeJbHBI.

IIpu 0 < a < 1 GoablieMy YHCIY COOTBETCTBYET MEHBITHIT
JorapudM, IPpHU STOM JOTAaPU(MBI 9HCeN, MEHbINUX eJUHU-
IIbI, TOJNOMKUTENBHBI, 4 JJOrapu()Mbl UKCET, GONMBIINHX eAUHHU-
IIbl, OTPHIATELHEIL.

Anre6panueckue onepaunn vag norapugmamm (@ >0,a=1, M>0, N> 0)

log, (MN) = log, M +log, N,
log, ]1\_\[4_' = log, M — log, N,
log, M" = nlog, M,

log,%/M = %loga M.

lecatnunbie aorapudmel. Jlorapudm o ocaopaunio 10 HazeiBaercs ge-
cATHEHEIM (log,o M = 1g M). 1lo onpegenenuio Jorapudma MMeeM:
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Ig10=1, 1g 0,01 = -2,
g 100 = 2, lg 0,001 = -3,
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....................................



dopmysa nmepexoa OT jJorapudMoOB IO OCHOBAHUIO a4 K Jorapud-
MaM 10 OCHOBaHUIO b:
log, M

log, M = log,a

3aBHCHMOCTH MEX Y OCHOBAaHUSAMHU @ 1 b Brpaskaerca dopmyaoi

1

i;é:l—) = logb a.

B siorapudMudIecKX IpeoOpasoBaHUAX UCIONIB3yeTca hopMyia
1
logan = ;lloga M.

Norapudmuueckue nepasencresa. Hepasencrsa suga log,x > ¢ u Buma
log,x < c(a>0,a#1, x> 0) nassaroTca NPOCTEHIIUMYU JOTapud-
MUYEeCKUMHM HEPABEHCTBAMU.

OcHosHble cAyYau peweHns NorapuMmnuecKnx HepaseHcTs

_{a>1,
x>ac,
L log, x> ¢ = 0<a<l,

O<x<ac.

0<x<asc,
O0<a<l,
x> a‘.

"{ a>1,
1L log,x <ec o {
[ [o(x)>0,
{w(x) >0,
{ f(xy>1,
o(x) > y(x),
{0 <f(x)<1,
o(x) < y(x).

II1. ].ng(x) (P(x) > log,(x) wz(x) =

4 NPUMEPHI
log,x >3 = x> 23
1 3
10g1/2x>3¢:>x<(§);
log, x <3 = x < 23;

13
log,;x <3 e x> (E) .
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§ 103. NokazaTenbHble HepaBeHCTBA

pq(x) Po(x)
HepagrenctBa BuUga a* > ¢, a* < ¢, f(x) > f(x) , rme a > 0,

a # 1, ¢ > 0, "HassIBaIOTCA NpocmelWuMU NOKA3aMeIbHbIMU HepageHcm-
8amu.

IIpu perueH¥¥M MOKAa3aTeJbHBIX HEPABEHCTB WUCHOJBIYIOTCA ClIe-
JIVIOIIHe PaBHOCUJIbHbIE IPecOPa30OBAHUA:

fa>1,

<éx>loga’c,
0<a<l,
L lx <log,c;

1) a*>c =

Ta>1,
lx<10gac,
[0<a<1,

| [x>log, c;

(@)1,
P (x) Po(x) ﬂ:“pl(x) ” (pz(x),
3) f(x) " ==t T 0<i(m <1,
RN EIRSNESH

2) a*>c <

I O )
I I )
I I )
D ST L (< ew)

§ 104. InemMeHTbl KOMOUHATOPUKY

PasMeweHun. Pa3mMeuleHUAMY V3 N dJIEMEHTOB IO /71 B KAMIOM Ha3bIBa-
H0TCA TaKHE COSINHEHHs, KOTOPhIe OTJNYAaTCA APYT OT Apyra Jubo
caMHUMU sJaeMeHTaMu (XOTs ObI OFHUM), JINOO0 NIOPAJKOM MX PACIOJIO-
JKeHud.
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Hucio pasMelleHu M3 1 3JIeMeHTOB o /m 0003HaYaeTCa CHUMBO-

m
JOM A, U BBIUUCIAETCA 110 hopMy e

m
A, =n(n-1)+(n—-2)-...-[n—-(m - 1)}
NepecranoBku. flepecmaHoBKOMU U3 1N 3JIEMEHTOB HA3LIBAIOTCA TaKHe
cOeJMHEHUA U3 BCEX N BJIEMEHTOB, KOTOPLIe OTJINYAIOTCA JPYT OT APY-
ra TOPAAKOM PaclooKeHHA 3J1eMeHTOB. YHCI0 NepecTaHOBOK U3 1l
sneMeHTOB 0603HauaeTca cuMeonoMm P .

IlepecraHOBKM TpeACTaBJAAIOT co00I YacTHBLIN caydall pasmellie-
HUI U3 i 3JIEMEHTOB II0O 71 B KaXK/I0M, T. €.
_— no_ - — » — . . . .
P,=A =n-(n-1)+(n—2)-...+3+2-1
I
P =1-2-3-...-(n—1)-n.

n

Yucio BCeX HEPECTAHOBOK M3 71 9JIEMEHTOB PABHO IPOU3BEACHUIO
HOCJIeAOBATENBHEIX UMces or 1 10 n BrIn4UTe ALHO. [Ipon3Beaenme
12-3-...+(n ~ 1)+ n obozuauanT cUMBOJIOM n! (n-haxkTopHay), Ipu-
yem nonararor 0! =1, 11 =1.

Ipeasiayutyio ¢opMyay ModxHO 3anucarte B Buge P, = nl. Torga

dhopMyny pasMeLIeHNiT MOMHO 3aHKCaATh B BUAE

n — n!
n P (n— m)t*

+1
Iipu penrenuu 3a1a4 MCIOJIL3yeTcA OpMysia A;n ={(n—m) A:L".

Couetanusn. CovemaHuaMu U3 n SJIeMEeHTOB MO M B KAXKAOM HAa3BIBAIOTCA
TaKMe COeIUHEeHHA, KOTOPhIe OTJIMYAIOTCS APYT OT APYTra XOTs ObI oJi-
HUM 3JieMeHTOM. Yncno coueTaHuil 13 1 3JIeMeHTOB o m obo3Havaer-
ca cumBosgoM C?  u BEIYHCIAETCA 110 (DOPMYyJIe

cn -3,
m
niu
m _ n!
Ch mi{n — m)!’
WK
on _ nr(n=De..cfn—(m-1)]
no m! *
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IIpu pentenuu 3ajay UCIOJNB3YIOTCA (POPMYJIBI

cro=ch”™ (0<m<n,Cr=1,Cp =1),
m m+ 1 m+ 1
cr+c, =crl,.

lnasa 18. TpuroHomeTtpus

§ 105. OCHOBHbIE TPUIOHOMETPMYECKME TOXKAECTBA

OKpy>KHOCTE C IIEHTPOM B Haualie KOOpAUHAT U paguycoM R = 1 HasbI-
BAETCS @OUHUYHOL OKPYXHOCMbIO. 33 HAYAJIO OTCYEeTA Ayl IPUHUMAETCS
Touka A(1; 0).

Kaxkaomy nefiCTBUTENBHOMY UMCAY Ol HA €INHUYHOM OKPYKHOCTU
coorseTcTByeT Touka M — KoHem ayru AM ,, 1us KoTopo# gyra AM

MMeeT BeJMUNHY O (0. BEIpaKaeTcd B pajuaHax — B YaCTAX YNUCJHAA TT).
Takasa eIMHUUHAS OKPYIKHOCTH HA3LIBACTCHA UHCJIOBOM eIMHUYHOH
OoKpyxRHOCTLIO (puc. 3). auea eqMHUYHON OKPYKHOCTH paBHa 2T.
Touka M, lepeMenIasch 0 OKPYKHOCTH, HMeeT IepeMeHHbIe KOOp-

auHarel (x; y).
Abcnucea x Touku M, 4McI0BOH eIMHUYHOM OKPY>KHOCTH HA3LIBA-

eTCs KOCUHYCOM “ucCaa O
x=cos, |cosa < 1.

Opaunara y Touku M, 4NCA0BOM €ANHUYHON OKPYKHOCTH HA3kIBA-
eTCsi CUHYCOM umeia ol

y =sin «, |sin a < 1.

Yy
1 OrHolteHre CHHyca IHUCIA ¢ K ero
M KOCHUHYCY HA3bLIBAeTCs MAH2eHCOM dVC-
sin o “ J1a o
o A(1; 0) sin o —tg o
(8] cos QU] x cos o
O6sacTh ompejesieHHs TaHTeHCA —
MHOJMKECTBO BCeX NelCTBHUTEJIbHLIX UH-
™
CceJl, KpOMe 4uces BUJa 5 +rk, ke Z.
Puc. 3
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OrHolueHue KOCHHYCA YHCJA Ol K eI'0 CHHYCY Ha3blBaeTCA KOMUH2eHCoOM

qyycaa o

cos o
sin o

= ctg «.

OGacTh onpeneJgeHUsS KorTadreHca — MHOMECTBO BCeX AEeHCTBUTENb-

HBIX YMCeJI, KpOMEe uuces Buga nk, k€ Z.

OCHOBHbIE TPUTOHOMETPUUYECKME TOXXAECTBA

sinZ o + cos?o =1,

1+tg2a=

3HAKHM TPUTOHOMETPUYECKHMX GYHKUHUNA (MO YETBEPTAM)

2
cos

b

tgocctg =1,

1+ectg2a=

1

.2
sin oL

I

I

111

v

YetsepTb
n n K 3n
OyHKUMA O<ac< = 5 SO<T <0< 5 - <0<2n
2 2 2 2
sina + + - —
cos o + - - +
tgo + - + -
ctga + - + _
BbIPAXCEHWUE TPUTOHOMETPUYECKUX ®YHKLUWIA YEPE3 AAHHYIO
llaHHan Nckoman dyHKuna
dyHKUNA
sina cos o tgo ctga
. . _ sinax 1.1 - sinfa
sina sina + 1— gin? Nl Sh &
tJl-sin‘a 1~ sinta sinal
_ 2 Cosol
cos o + 1= cos? cos o, t41 - costa —
t 1= costa cos 1= cosZa
tga 1 1
9 +J1 Ftgla ~J1 1 tg2n 9 tgo
+ 1 ctga 1 "
ctgo — ctg o
9 141 + ctg?a +J1+ ctg?a ctga 9
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YUCNOBBIE SHAYEHUA TPUTOHOMETPUMECKUX OYHKIUA HEKOTOPDIX YrN0B

o | o 300 45° 60° 90° | 180° | 270° | 360°
14 T T n 3n
o, paa| 0 T olosass| T ojorssel I o|ioerz| % Rl 3 o
sinot | 0 ; 0,5000 NTIZ 0,7071 17 0,8660 | 1 0 -1 0
cosa | 1 J_ZE 0,8660 _;_2 0.7071 é 0.5000| 0 -1 0 1
He cy- He cy-
tga 0 #3 | 05773 I 1L,0000| /3 | 17320 |wect-| O |wecr-| O
3 Byet ByeT
He cy- - He cy- He cy-
ctgo |wect-| /3 {17320 1 11,0000 3 {05773 O juwecr-| 0 |wecr-
Byer 3 ByeT Byer

§ 106. dopmynbi npuseserHna

IlpuMmensas GOpPMYJbLI NPUBEAEHUA, DEKOMEHIYETCHA [0JIb30BaThCA
CAeAVIOIMME N PABUJIAMH.

I. Ecan o orrJageiBaeTca ot ocu Ox, TO HauMeHOBaHUe OPHUBOLH-
MO QYHKUHHU, T. €. PYHKIIUU apryMenTa (—-o), T + o, 27 + o, He H3Me-
Haerca. Ecuan ske o oTkAaAbIBaeTcda ot ocu Oy, TO HaMMeHOBaHMe IIPU-
BOAUMOM QYHKIINH, T. €. PYHKOUK apryMeHnTa /2 + o, 831/ t o, same-
HseTCH HA cXOoAHOoe (CMHYC Ha KOCHHYC, TAHIeHC HA KOTAHI'€HC H
Haobopor).

II. 34akK, ¢ KOTOPBIM HY>KHO OPaTh TPUIOHOMETPUUYECKYIO QYVHK-
[HMIO B IPaBOil 4aCTH, HAXOAUTCA 0 3HAKY JIEBOU YacTH B IPEAIIONIO-

skennu, uto 0 < o < /2.

§ 107. 06patHbie TpUroHoMeTpuyeckne GyHkumn,
pocTeitiine TpUroHOMETPUYECKNE YPaBHEHUA

Dyurnua y = arcsin x ects gyra (yroj) u3 npoMexKyTKa

-n/2 < arcsin x < m/2,

CHHYC KOTODPOH paBeH X, T. €. 8in y = Xx.
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DyHKIHUA I = arccos X ecTs Ayra (yroa) u3 IpoMesRyTKa

KOCHHYC KOTOPOIi paBeH X, T. €. COS [ = X.

O < arccosx <m,

Dyurnusa y = arctg x ecThb gyra (yroi) us IpoMeKyTKa

TaHreHC KOTOPOro paBeH X, T. €, tg y = X.

-n/2 <arctgx <m/2,

dysrnua y = arcctg x ectd ayra (yroJ) us HpoMeskKyTKa

KOTaHI'eHC KOTOPOro paBen x, T. €. ctg y=x.

0 < arcetg x <=,

3anuireM IpUBeAeHHBIC ONPeJesieHUA B BUAe TaGIHUIBI.

DyHKuma 06nacTe onpeseneHus 060aCTb U3MEHEHHA
y =arsinx -1<x<1 —n/2< arsinx < nt/2
¥y =arccos x -1<x<1 0<arccosx<m
y=arctgx —00 < X < 400 -n/2<arctgx<m/2
y = arcctg x —00 < x < +0C O<arcctgx<m

NipocTediwmne TpuroHoMeTpnyeckue ypasienua, Ilpocreiinmumu TpUTOHO-
METPpUUYECKUMH YPABHEHUSMU HA3BIBAIOTCH YPaBHEHUWA sin x
cosx=m,tgx=m,ctg x=m.

PemnTs npocreiiniee TpUroHOMETPUUIECKOE yPaBHEHHE — 3HAYHUT
HANTH MHOXXECTBO 3HAYeHMI apryMenTa (Iyr HMJIH YIJIOB), IPU KOTO-
pPBIX TPUTOHOMETpHUecKada (PYHKIUA NPUHUMAET JAaHHOE 3Ha4YeHUe.

B wacruocTn,

sinx=m

nin

arcsin m + 2nk, D

> x= .
{n — aresin m + 27k,

arcsin m + 2nk,
* = 1-arcsin m + n(2k + 1).

Permenye MOKHO 3alHCATh B BUAE OGHOH GODPMYJIBL

Ananoruuno,
cosx =
tg x
ctg x

333

x = (—1)* arcsin m + nk.

1) Bnect u B ganpHeHmemM k € Z.

=  x=zarccos m + 2nk;
=  x=arctg m + nk;
= x = arcctg m + nk.

= m,
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¢ [PUMEPDHI
T

sinx = -1 = x=-3 + 2rk;

sinx=0 =  x=nTnk;

sinx=1 = x=n/2+ 2nk;

sinx=1/2 = x=(-1)*n/6+ nk;

cos x = -1 =  x=1tup+ 2nkummx=n(2k + 1);
cosx =0 = x=n/2+nk;

cosx=1 = x=2nk;

tgx=0 = x=nk;

ctgx=0 = x=n/2+ nk;

ctg x=-1 = x=3rn/4 + nk.

§ 108. TpuroHomeTpuueckume QyHKUUN
anrebpanyecKkon CyMMbl ABYX apryMeHTOB.
GopMynbl YABOEHHOTO Y NOJOBUHHOIO apryMeHToB

®OPMYAbI CAOXKEHUA
sin (o £ B) = sin o cos B £ cos a sin B;
cos (e + B) = cos a.cos B ¥ sin a sin B;

_ tgoattgP .
tg(aiB)—1¥tgath’

ctcoactg BT 1

ctg (0t f) = ctgatctgP °

TPUTOHOMETPUYECKUE ®YHKLIKU YABOEHHOTO APFTYMEHTA
sin 20 = 2sin o cos O
cos 20 =cosZo — sin2a =1 — 2sin? o = 2cos 20, — 1;

2
1-tg2a
2
ctg"a — 1
ctg 200 = 2ctg o

Il

o - + X
- 1 ;osoc; cos if rzzosa;

IR

2
o 1 -cosa o 1 +cos o
tg 5 =+ |—" 7 S =% |———
€3 N1 + cos o ctg2 N1 ~-cosa
" o _ sin o _ 1 —cos ¢, " o _ 1+cosoc= sin o
g2 1+ cos o sino ce 3 sin o 1-cosa’



BbIPAYKEHUE TPUTOHOMETPUYECKUX OYHKILNIA
YEPE3 TAHTEHC NON0OBMHHOIO APTYMEHTA

2ig (a/2) | 1 - tg2 (a/2)

sin o = H cos O = ’
1+ tg2 (a/2) 1+ tg2 (a/2)
2tg (0/2) 1-tg2 (a/2)
= e e . tg o= —p——
tg o 1 - tg2 (0/2) ced 2tg (a/2)

§ 109. lpeobpa3oBaHue nponsseaeHUn
TPUroHOMEeTpUYeCKUX GyHKLUIA B anrebpanyeckyio
CymMMy 1 anrebpanyeckoit CyMMbl B NpoK3BeaeHue

fIPEOGPA30BAHUE NPOU3BEAERUA
TPUFOHOMETPUYECKUX OYHKUUI B AATEGPANYECKYIO CYMMY

sin o cos B = ;[sin (o + B) + sin (o — P)];
cos acos B = %[cos (o + B) + cos (o — B)];
sin o sin B = %[cos (o — B) — cos (o + B)].

NPEOSPA30BAHWUE AATEBPANYECKOH CYMMbI
TPUTOHOMETPHUYECKMX OYHKI{UI B RPOU3BEAEHUE

sin0c+sin[3=2sin(xJ2r[5 cosa;ﬁ;

sinon—sin[3=2‘cosm;B sina;ﬁ;

cosot+(':os[3=2cosow2rB cosaT—B;
cosa—cosB=2sina;Bsinﬁ;a;
tga+tgﬁ=m———{£;

tg o — tg p= sin (o — B) |

cos o cos BB’

1+ cos oo = 2 cos? (00/2);

1 - cos o= 2 sin? (0/2);

1+ sino=2cos?(n/4 - 0/2);
1 -sin o= 2sin2 (n/4 — o,/2).
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YCNOBUA PABEHCTBA OAHOUMEHHBIX TPUTOHOMETPUYECKMX OYHKILNA

(sin x =siny) < x+y=2k+1)m,

| x — y=2nk;
[ x + y = 2nk,
(cos x =cosy) < | x -y = 2nk;

[x#n/2+nk,y#mn/2+ 1k,

(tex=tgy < X -y =7k

nasa 19. l'eomeTpua

§ 110. Nlnowanm MHOTOYrONbHIKOB.
OKPYXHOCTb U Kpyr

Nnrowaas kBagpara: S = a2, S = d?/2, rue a — cropona ksajpara, d —
AHMaroHaJjb KBaagpara.

Nnowapb npamMoyroabHMKa: S = a- h, rje a — OCHOBanue, kI — BBICOTA.

finowaab napannenorpamma: S = ah, S = ab sinQ, rae a b — cTOpoHEI
napaJjiesiorpaMma, A — ero BbICOTA, ( - OCTPEIA YroJl MEEIY CTOPO-
HaM#u.

NMnowaawb pomba: S = ah, S = a’sing, S =d,d,/2, roe @ — CTOPOHA POM-
6a, h — ero BricoTa, d; U d, — ABarosanau pomoda, ¢ — OCTpbIH yrona

MeXQy ero CToOpoHaMu.

TpeyronbHuk

lnowaas Tpeyroabhuka: S = ah,/2, S = be sin (A/2), roe a, b, ¢ — cToO-
POHBI TPEYTONBHUKA, A — yI'oJi, MPOTUBOJIEKATIHI CTOPOHE d, UAU

S=.Jp(p-a)p-b)p-ec),
rae p=(a + b + ¢)/2 (dpopmyuna I'epona).

MipAMOYToAbHbIA TPEYronbhuK. B OpPAMOYroJIbLHOM TpeyroidbHHUKe a? +
+ b2 = c2 (Teopema Hudaropa), S =ab/2, rnean b — xarTersl, ¢ — I'U-
NOTeHy34a.

B m060oM TpeyTroJLHHKE CHPABEAJINBA 3aBHCHUMOCTL MEXAY ero
CTOPOHAMH M YrJIaMU, BEIPAXKAeMas COOTBETCTBYIOIIUMH TeopeMaMi.
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W TEOPEMA CHHYCOB

a _ a _ a
sin A sin B sinC’

snecs A, B u C — yribi, 1pOTUBOJIEIKANHE OJHONMEHHBIM CTOPOHAM
a,buc.

M TEOPEMA KOCHHYCOB
a’="b%+c2—2bccos A,
b2=a? + c%2 - 2ac cos B,

c2=qa2+ b2-2abcosC.

Mnowanb Tpaneunn: S = (a + b/2)-h, rge a n b — ocHOBaHus Tpaie-
num, i — ee BHICOTA.

OKpY>XHOCTb U KpYF

Hanna oxkpyskaocTu pasua C = 2nR.

Mnvaa nyru, cogepsxameit o°, cocrapuasier [ = tRo/180.
Ilnomangs kpyra pasia S = nR2,

ILmomans cexTopa ¢ yrioMm (° paBHa

S.... = TR%0/360,

CeKT

lipasunbHble MHOrOYronbHWky. BripasKeHne CTOPOHEI @, IPaBUJIBHOIO
BIIMCAHHOI'O MHOI'OYTOJIBHHKA Uepe3 paguyc OIIMCAaHHOM OKPYXHOCTH
R u tpuronoMerprUuecKy0 QYHKIIUIO e HTPAJILHOIO yIJia:

a, = 2R sin (180/n).

YacTHbIE CIy4an: Az = RA/E_} » Qg = Rﬁ ya=R.

IInomans IpaBUJABHOTO BIIMCAHHOTO MHOTOYTOJILHUKA BEIUUCIIAET-
cA 110 hopmyie

= %Rzn sing}%) ,

rae n — 4UCJIO CTOPOH MHOroyrojibHuxa, R =a,/2 sin (180/n) — pa-
JUyC OMUCAHHOU OKPYIKHOCTH.

Bripasenne cTopoHbl b, NpaBUIbHOrO ONNCAHHOTO MHOI'OYTOJb-
HHKa 4Yepe3 pajguyc BIHCAHHOHW OKPYMKHOCTH I' 1 TPUTIOHOMETpHUUE-
CKYI0 QYHKIUIO HEHTPAJBLHOTO YTIJIa:

b, = 2rtg 120

YacTrbie cryuau: by = 2.3, b,=2r, bs= 2r.J38 /3.
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ITnomags NpaBUIBHOrO ONMKCAHHOrO MHOTOYTOJBHUKE BEIUKCIISACT-
cA 1o opmyie
S = r2n ig (180/n),
b
rjie n — YWCJO CTOPOH MHOTOYTOJBHUKA, I' = ersom) — paguyc

BIIMCAHHOM OKPYHHOCTH.

§ 111. 06bembl 1 NAOWAAM
MOBEPXHOCTEN reoMeTpuYeckux Ten

HaknoHHas npusMa. O6beM HAKJIOHHOI IPHU3MEI PABEH
v= Sn.c *a,

rae S, , — NJOWAAL NEePNeHAUKYIAPHOIO CeUeHHA, 4 — OOKOBOE
pebpo.

Ilnonaae 60KOBOH MOBEPXHOCTY HAKJIOHHON IPUSMEI PaBHa
S..=P__-a,

ok ' m.c

rae P, . — nepumeTp NeprneHANKYIAPHOTO ceUeHN HAKJOHHON Npus-
MBI, @ — OOKOBOe pPebpo.

Ioinanb MOMHON MOBEPXHOCTH HAKJIOHHOH IIPU3MbI PAaBHA

Snmm = Sﬁox +2 Socnos’

rae Sg,. — MIomaasL 0OKOBOH HOBEPXHOCTH HAKJOHHOH IPH3MEL,
S — ILJIONaAhb ¢e OCHOBaHUA.

OCHOB

Npamasa npusma. O6BHeM NMPAMOM IIPU3MEL PABEH

v= SOCHOB *a,

rae S

oenos — IJIOIATb OCHOBaHUA, & — 00KOBOe pebpo.

[Tnomanb 60K0OBOM MTOBEPXHOCTH IIPAMOI OIPU3MbLI paBHA
S, =P

Gok a,
nepuMeTrp OCHOBaHUA HpHMOf/'I npn3Mbl, a4 — 6oxosoe

OCHOB *
rae Pocnos -

pebpo.
IIromane 110J1HOM IIOBEPXHOCTH HPAMOH IPU3MEI PaBHA
S=S8, +28

— IJA0OHIAAbh 60KOBOI MOBEPXHOCTHU NPAMOIX TIPU3MBI, S

60K OCHOB?

rae S

6oK OCHOB

IIomanb OCHOBaAHUA.
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ipaMoyroabhbid napannenenunes. O6peM MPAMOYTOJBHOIO IIapaJsijiesie-
nunesa paseH
v =abe,

raea, b, c — HW3MepPEHNA ITPAMOYIOJIBHOTO TIapaJljeienuIiesia.

IInomans 60KOBOI NMOBEPXHOCTH NPAMOYTOJILHOTO IapaJijiesnelni-
[mega paBHA

S...=2c(a+b),

rae a u b — cTOpOHBI OCHOBaHUSA, ¢ — GOKOBOE pedpo.

oK

Hnomasz OJIHOM IIOBEPXHOCTH IIPAMOYI'OJIBHOI'O IIapaJijieJdellnune-
[la paBHA
S = 2(ab + be + ac),

TOJH

rae a, b, c — ero usmMepeHu.

Ky6. O6bem Ky6a paBeH v = g3, mLiomaau ero G0K0BOM II0BEPXHOCTH U

HOJHas PABHBI COOTBETCTBeHHO Sy, = 4a2, S, . = 6aZ, rae a — peGpo
ryba.
finpamuaa. O6bem rupamMu aBEH U = lS -H

P Aa. p AbL P 8 “ocuos >

roe S — OJomanbL OCHOBaHUA MINPaAMUIBI, H — ee BrICOTA.

OCHOB

Ilnomans 60K0BOM MOBEPXHOCTH MUPAMULEI PABHA CyMMe ILJIOIA-
Jel ee 6OKOBBIX rpaHeii.

HJIOH_(EIAB MOJIHOH ODOBEPXHOCTH NMUPaMUAbI
Spomn = Seox + S

MOJH OCHOB?

— ILJ0IIaAL OOKOBOI IIOBEPXHOCTH TUPAMUAELI, S — ILJIO-

OCHOB

rae SﬁOK
maab OCHOBaHUSA.

ITnomaab 60K0BOY MOBEPXHOCTH IIPABUIBHON NUPAMHU/LI PABHA

1
Sﬁox T35 Pocnon -1
rae P, . — TepuMeTp OCHOBAHMA IPAaBHJIBHOU NUpaMHAbI, [ — ee
anogema.

YceueHHas nupamupa. Ob6oszaauum depes S; u S, NJI0IaA1 OCHOBAHUK

yCceueHHOH ITHpaMuibl, uepes H — ee BoicoTy. Torga o6bem ycetuen-
HOﬁ InIUpaMHu bl paBeH

H
v="3(S;+ S, + /5. 5,).
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Ilnomans G0KOBOHM TOBEPXHOCTH YCEUEHHONW ITHpPaMuAbl PaBHA
cyMMe IIomnazeil ee 60KOBBIX rpaHeit.

Ilnomase noJAHOM HOBEPXHOCTY YCEUEHHON THPAMHABI PABHA

Som = Seox + Sy + S,

NOR 6ok

Ilnomaaes 60KOBOM MOBEPXHOCTH IPABUIBHOMN YCEUEHHON HHUPaM¥u-
Ibl paBHA

Sgorc = (B + P)/2) L,
rae P, u P, — nmepumeTpsl OCHOBaHUH, a [ — ee anogema.
Hununap. O6oszmaumm uepe3 R pagnyc OCHOBAHUA LMJIUHADA, depes
H — Bricory nuaunapa. Torga ofbeM IUIMHADA paseH
v=rnR2H.
ITnomans 60KOBOM MOBEPXHOCTH IUJIHMHAPA PAaBHA

S. = 2nRH.

6ok
Hnomaab HOJIHON IIOBEPXHOCTHU IUJIHHAPA PaBHAa

S = 2nRH + 2nR2.

oK

KoHyc. Obosraunm yepes R pasuyc ocHOBaHUA KOHYyca, depe3d H — ero
BBICOTY, L — obpasymoiiyio Konyca. Torga 06'beM KOHycCa paBeH

v~ 5 TR2H.

I1nomans DOKOBOI IIOGBEPXHOCTH KOHYCA PABHA
S nRL.

Gox

IInomansk HOMHOW MOBEPXHOCTH KOHYCA PaBHA

S =nR (R + L).

o

YceueHhbii KoHyc. O6o3HauuM yepes R u r pajuychbl OCHOBaHMI yCeYeH-
HOI'0 KOHyca, uepes H — ero BbICOTY, Uepes L — obpasyiomyio. Torxaa
00beM yCeueHHOI'0 KOHYCA PaBeH

b= ~mH (R + Rr+ r2),

H.T[OHL&I[L OOKOBOI TMOBEPXHOCTH yCEUEHHOTI0O KOHYyCa paBHa

Sg,,. = TL(R + r).

6ox
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IInomank moHOM ITOBEPXHOCTH YCEUEHHOT0 KOHYCA PABHA

S....=nL{R + r)+ nR%+ nr2.

II0TH
Chepa n wap. O0bem mapa ¢ paguycom R pasen

v= §RR3.

Inomanes chepsl (miaomans MOBEPXHOCTH IIApa) ¢ pagnycom R
paBHa

S = 4nR2.
O6'beM LIAPOBOTO CETMEHTAa PaBeH
2 1
v=7nH4*|R - 3 H ),
rxe R — paguyc mapa, H — BplcOTa apoBOro CETMEHTA.
O6peM MIAPOBOrO CEKTOPA PaBEH
2
= 2 T R2
v=3 nR‘H,

rae R — paauyc mapa, H -~ BBICOT@ COOTBETCTBYIOILErO IIAPOBOrO
cerMeHTa.

FnaBa 20. 3neMeHTbl aHANUTUYECKON
reoMeTpumn Ha nJioCKOCTH

§ 112. lIpamMan Ha NAOCKOCTH

Vpasuenue ocu Ox: y = 0.

YpaBHEeHHe HPAMOI, TapajyiesbHoli ocn Ox: y

YpasaeHnue ocu Oy: x = 0.

VpasHeHnue npaMoir, mapanneasHoi ocu Oy: x = a.

VpasueHnue npamoii, npoxoasineii yepes Hauaso KOOPAXHAT, C yT-
JIOBBIM KoahduiiueHToM k: y = kx,

¥YrnoBoit KoadhdulMeHT paBeH TAHTeHCY yIJia HaKJIOHA IPAMOIl K
ocu Ox: k=1g o, rge 00 — yros MeKIYy IOJICKATENLHBIM HAIPABJICHH-
em ocu Ox B IPAMOIA.

VYpaBHeHUe IPAMOH ¢ YIJOBBIM K03Gh@OUIEeHTOM £ U HadaJbHOMK
opAuHaTOl b — OpPAMHATON TOUKM IepeceueHUd NPAMOMH ¢ ockio Oy:
y=kx + b.3gecs k=tg o; eciin 0. = 0, To k = 0, 1. e. npsmMan mapaJi-
neasHa ocu Ox. Ilpu o = 90° yriroBoil koapuitueHT k He cyiecTByeT,

b.
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T. €. OpsiMasd, IepueHAUKYyaapHaa ocu Ox, He UMeeT YIIOBOrO KO3d-
dpumuenTa.

YpagHeHHe IPAMOI B OTPE3KAaX Ha 0CAX:

x Yy

-+ 2 =1,

a b
3xech @ — OTPE30K, OTCEKaeMblii nmpAMo# Ha ocm Ox, b — OTpesokK,
oTCceKaeMbId IPAMOit Ha ocu Oy.

YpaBHeHHe IIPAMOM, IPOXoAAmieHl Yepes NJaHHYIO TOUKY A(x;; Y,)
B 3aJlaHHOM HANPaBJIEHHH, ONIPENENAEMOM YIVIOBEIM Koa(hdburneHToM
k=tg o

y -y, =kx - x).

Ecau yraooit koadduirent k 6yaeT NpUHNMATE PA3JIHUHBIE YHC-
noBEIe 3HaUeHUA (Kpome £ = tg 90°, Korya k He cylecTByeT), MOXY-
YUM ypaBHEHUE IIyYKa IPAMBIX, TPOXOASALIUX Yepes TOUKY A.

YpaBHeHHe TpPSAMOW, IPOXOAAINIEH uepe3 [Be AAHHBIE TOUYKHU
A(xyg; yy) m B(xy; y,):

Yo

— U
fxl(x xl).

y‘91=x2

YrioBoil KoahduINeHT NPAMOH, IPOXoAAInell yepe3 TOUKu A u B:
_Y2" 4%

k 2271
AB - xy - x

06uiee ypaBHeHUE NPAMON. Y paBHEHUE MEPBOii CTEIeHU OTHOCUTEIbHO
IIepeMeHHbIX X 1 Y, T. €. YPaABHEHIE BUJa
Ax+By+C=0,

TIPH YCJIOBHH, YTO KOadHUIHEHTH A 1 B OHOBPEMEHHO He PaBHBI HY-
JII0, HA3BIBaeTcd O6IIMM ypaBHeHUEM MPAMOI.

YACTHBIE CAYYAN OBULErO YPABHEHUA NPAMOH AX +BY+ (=0

3HaueHue Ko buuneHToB Bua ypaBHeHus MlonoxeHue npsmMoi

C=0,A=0,8B#0

Ax+ By =0 (y=kx)

NpPOXOANT Yepes Hayano KOOPAUHAT

A=0,B#0,C=0 By+(C=0(y=b) MapaanensHa ocu Ox

B=0,A#0,C#0 Ax+C=0(x=0a) fapannensHa ocu Oy
A=C=0,8%0 By=0(v=0) CosnagaeT ¢ ocbk Ox (ypaBHeHUe ocu Ox)
B=C=0,A%0 Ax=0(x=0) Cosnaaaer ¢ ocsio Oy (ypasHeHue ocu

0y)
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NMepeceyenmne AByx npAMbIX. JJIA BEIYMCAEHNA KOOPAMHAT TOUYKHU Iepe-
cedeHusd npAMBIX A x + By + C; = 0 u A,x + Byy + C, = 0 HeoGxoau-
MO peIlIMTh CUCTEMY YDABHEHMIi BTUX IPSIMBIX.

Yron Mexay ABYMA NpAMbiMU. YToJ ¢ MeKAY ABYMSA NPAMBIMU, 3a7aH-
HbIMH o0niuMu ypaBHeHuAMU A, x + By + C, =0uA,x + B,y + Cy, =

= 0, BrIuncaseTca no popmyJie
AA, + BB,

Jai+ 8] - a3+ By

cos ¢ =

Ecniu mpsaMele 3afaHBl YPABHEHUSIMHU C YIJIOBEIM KO3(h(UIIMEHTOM
y=Fkix+b uny=kyx+ by, To yroa ¢ Mexay HIMU BLIYUCJIACTCA MO
dopmyne ky -k
o= 1%,

Ycnoeune napannensHoOCTH ABYX NPAMBIX. Y CJI0BHeE NapaJJe]bHOCTH ABYX
IPAMBIX, 3aAaHHBIX o0mumu ypasmenusamu A;x + Bjy + C;, =0 n

Ayx + Byy + C, = 0, 3sanuceiBaeTca B BUje

A _ B

A, By
YcoBre NapayaeabHOCTH IPAMBIX, 3aJAHHAIX YPaBHEHUAMM C YIJIO-
BEIMH Kos(punuedramu y = k;x + b, my = k,x + by, mumeeT BUJ
ky=Fky.

YcnoBue nepneHAUKYASPHOCTH ABYX NPAMbIX. Y CJIOBLE NEPHEHANKYIISD-
HOCTH JABYX IIDAMBIX, 3aJJaBHBIX o0MuMH ypaBHeHuamu A,x + By +

+C,=0uAd,x+ Byy + C, =0, umeer Bux
AA, + BB, =0.

YciaoBue NepneHANKYASPHOCTH ABYX IIPAMBIX, 3aJaHHBIX ypaBHE-
HHAMH € YTJIOBBIMU KO3GduiuenTamMu y = B, x + b, my = Byx + by,
uMeeT BUL

niIn

kyky=-1.

PaccTosHmne oT AaHHOW TOYKU A0 AaHHO#N npaAMOi. PaccToaHue d OT TOUKHU
M(xy; yq) 2o npsamoit Ax + By + C = 0 sriuncaseres no popmyne

_ |Ax, + By, + C|
Az iz
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§ 113. KpuBbie BTOpOro nopsagka

OKpy)XXHOCTb. YpaBHEHHE OKPYKHOCTH C IIEHTPOM B HaUaJie KOODJNHAT
H C PAAAyCcOM I UMeeT BUJ

xZ+y2=r2,

VpaBHeHHe OKPYHOCTH ¢ meHTpoM B Touke O, (a; b) u ¢ paguycom r
HMeeT BUL

(x —a)®+(y — b)2=r2

YpaBHeHHE OKDPYKHOCTH B O0IlleM BHUE 3aMKMCHIBAETCS CJEAYIOUIHM
oGpasom:

Ax2+ Ay?>+ Bx + Cy + D= 0;

smech A, B, C, D — nocroanHbie KoahdpunueHTsl, npuueM xKoahhu-
OueHTH Tpu X2 U y? paBHb MeXKAY coGOi.

Innunc. Innuncom Ha3wpIBaeTCs MHOXKeCTBO Touek M(x; y) niaockocTH,
CYMMa pPacCTOAHHH OT KOTOPBLIX [0 ABYX AaHHBIX Touek F (—c; 0) n
Fo(c; 0), naspiBaeMBIX OKYCAMU, eCTh BCJIMYMHA IIOCTOAHNASA, PaBHAA
2a, G6nbIIasl, YeM paccTosHUe MexJjy dokycamu 2¢, T.e. MF, +
+ MF,=2a (puc. 4).

VYpasueHnue 3JIuICca, GOKyCsl KOTOPOro JexxaT Ha ocu Ox, umeeT
BH[I

™

2

x
~5 T y—2 =1, a>b,
a b
rje @ — AAWHA OOMBIIOH MOJYOCH, b — AAMHA MaJIOl IOMYyOCH.
3aBUCHUMOCTD MEXKIY mapamMeTpaMu a, b U ¢ BEIPAXKaeTcs COOTHO-
IMIeHHeM

a?— bZ =2

Ixcuesmpucumemom DJLIVITICA ¢ HA3BIBAETCHA OTHOIIeHHE HOKYCHOTO
paccToaHua 2¢ K 6010 ocu 2a:

¥ 2¢ c Ja? — b2

=5 s~ a L
i M (x;y)?
! ‘ Eciv (OKyChl 3JIHIICA JEeXaT Ha
o S-= ocu Oy, TO ero ypaBHEHHE HMeeT BUX
[F, O F, x
| o2 2
L / v - + y—z =1, a>b.
S T v a
| - ¢ —_— -
2a OcH CUMMETDHU 5JUINIICA COBIAZAIOT
Puc. 4 ¢ OCAMHU KOODXUHAT.
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Tunepbona. Munepbonoii HaspiBaeTcss MHOMKECTBO Touek M(x; y) mwioc-
KOCTH, a0COJIIOTHAS BEJHYHNHA PASHOCTH PACCTOAHUN OT KOTOPBHIX /0
IBYX JaHHBIX Touek F (—c; 0) u Fy(c; 0), HazbiBaeMEIX (hOKycamu, ecTsb
BEJIMYWHA MOCTOAHHASN, PaBHAA 2a, MeHbIIad PACCTOSIHUA MeKAY (do-
kycamu 2¢, T. e. |MF; — MF,| = 2a.

¥Ypasuenue runepboisl, GOKyCHI KOTOPOI JeskaT Ha ocu Ox, nMeeT
BHUJ,
2

Y
£ -1,
b2

Qlk
[X] X

Tae a — JJAuHA JeficTBUTeJbHOH MoiyocH, b — AJInHA MEUMOMN MOJY-
ocu (puc. 5).

3aBHUCUMOCTDH MeXX4y nmapamMeTpaMu a, buc BBIDayKaetrcsa COOTHO-
IneHueM

b2 = ¢2 - a2,

Ikcuyenmpucumemom ruriepGOTBI HA3BIBAETCA OTHOIIIEHUE QOKYCHO-
r'o PacCTOAHUA 2¢ K ee AelicTBUTENbHOI OCH 2a:

2¢c ¢ Jat+b?
e=5 =< = ——" >1,
2a a a

Cunepbosa uMeeT gcumMnmomsl ¢ ypaBHEHUAMU

b
=+2
y==_x.

Ecnu pgeficTBuTenbHAA W MHUMAA
ocu paBHsbl (@ = b), To runepboJa Ha-
3bIBAETCA pasHocmopoHHeli. Ee ypaBHe-
HHUE UMEeeT BU/

x2—y? = a2,

a ypaBHeHUsI aCUMIITOT

y==1x.

Ecnu ¢oxycel runepGonsl Jiesxar
Ha ocu Oy, TO ee YparRHEHUE MOKET
ObITH 3amucaHo B OZHOM M3 CJIELY-
IOIIUX BAPHUAHTOB!

2
VA

2
a

M
N
)

=1,

G“l%
N

Puc. 5
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a ypaBHEHHA aCHMIITOT TaKOM rnnepﬁonm MMEIOT BHJ

y=t-x.

SR

YpaBHeHne paBHOCTOpPOHHEH runepGoinl ¢ poxycamu uHa ocu Oy
uMeeT BUJ
y? — x% = g2,

Ocu CUMMETDPHH rnnepﬁonu COBIagAa0T ¢ OCAMH KOOPAMWHAT.

Napabona. Mapa6onodi Ha3BEIBAETCS MHOMKECTBO TOYEK IIJIOCKOCTH
M(x; y), paBHOYZaNeHHBIX OT JAHHOH TouKK F, HaskIBaeMoil hoxycom,
7 OT JJaHHOUI HpPsAMOIl, Ha3bIBaeMOl dupeKxmpucod.

lapaGona c BepwMHON B Havane KOOPANUHAT. Y paBHeHU€e DapadoJrkl ¢ BeP-
HIMHOH B Hauaje KoOopauHaT, C OChI0 CUMMETDPHH Oxu Be€TBAMM, Ha-
IIpaBJIEeHHBIMH BIIpaBO, HMe€T BH[

y? = 2px,

rae p > 0 (mapamerp nmapalosbl) — paccTosHNe oT (PoKyca A0 AUPEKTPH-
cbI (puc. 6).
YpaBHEeHHe JUPEKTPUCH! TAKOH mapabokl:
x=-5.
vl YpaBuenmne 1mapaboJibl ¢ BepPIINHOM

M/ B Ha4daje KOOpAHMHAT C OChIO CHMMeET-
pun Ox u BeTBAMU, HallpaBJE€HHBIMHA

BJI€BO, IMEE€T BIJ

y2 = —2px @ >0),
ypaBHEHHe ee TUPEKTPHUCHL —

dupexmpuca
~

x=2.

Ypapnenue 1mapaboJibl ¢ BepUINHON
B HadaJie KOOPAWHAT, C OCbIO CHMMET-
pun Oy ¥ BETBAMMU, HAIPaBJE€HHBIMU
BBEPX, UMEET BH [

x? = 2py (p>0),
YpaBHEeHNE €e JUPEKTPUCHI —

no 1
[\ Y- ]

- P
Puc. 6 y 2°
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VpaBHerIe napaﬁonm C BeleII/IHOf;I B Hauajie KoopamHarT, C OCbhIO
CHMMEeTPpHHn Oy 1 BETBAMM, HalIpaBJIeHHBIMH BHH3, IMECET BHU]
x? = -2py @>0),

VpPaBHEHUE ee JUPEeKTPUCHl —
¥y=5-

Napabona co cMeweHH O BepWMHON, Y paBHEHNE Mapaboib! ¢ BePIINHOMN
B ToukKe (a; b), ¢ OCHI0 CUMMETPHH, IIapajjiejibHOM oc OX, U BEeTBAMH,
HaNpaBJIeHHBIMH BIIPABO, MMEeT BU/I

(y - b)? = 2p(x — a).

YpaBuenune napaboJibi ¢ BEePINUHON B TOUKe (a@; b), ¢ 0OChI0 CHMMET-
puu, napajiensEoil ocu Ox, W BeTBAMH, HANPABJIECHHBIMHU BJEBO,
HMeeT BHJ

(y — b)*=-2p(x — a).
YpaBuenure mapaGoJibl ¢ BePIINHONA B Touke (a; b), C OCHI0O CHMMeET-

pun, napaxneiabHoil ocu Oy, ¥ BeTBAMM, HAIPaBJeHHBIMH BBEDPX,
VMeeT BUJ

(x — a)? = 2p(y - b).

VYpasdenue napaboJinbl ¢ BEPIINHON B TOUKe (a; b), ¢ 0CbI0O CHUMMeT-
pHM, mapaJjiesbHol ocu Oy, u BeTBAMM, HANPaBJICHHEIMHA BHU3, HMe-
eT BUX

(x ~ a)2=-2p(y - b).

nasa 21. 3neMeHTHI
anbdepeHumnanbHOro NCYMCNEeHUA

§ 114. NponsBoaHanA

fipoussodnoii dpyuruum y = f(x) Ha3bIBAETCH IIPEes OTHOIIIEHUS TIPH-
pameHns QYHKIIMN K [IPUPALEHNIO APTCYMEHTAa OPHU CTPEMIICHUY IpH-
paIeHNsT ApTYMeHTA K HYJIIO:
fe ey = Y lim BY
y="Ffx)=g; = lim 7=
OcHoBHble npasnna auddeperuupoanus. Odozrayum yepe3 C HOCTOAH-

HYX0, X — apryMesHT, U, U, W — PYHKIHAH OT X, KMEIOIMe MPOU3BOJI-
HbIe.
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IIpousBoaHas anredpandyecKod cyMMbl hyHKIM:
w+v—-wy=uv+v -w.
IIpoussoptas nponsBeleHUs ABYX GYHKIIWIA:
(uv) =u'v + v'u.
IIpomsBoaHas UpOU3BeeHUSs MOCTOSTHHOM Ha QYHKIINIO:
(CuY =Cu'.
IIpousBonHaa yacTaoro (Apodu):

uY _wo-vu
v 2 )

v

YacTuble cay4yan:

’

uy _ 1 . cY __C .,
(C) chr (v) v

v2

Cnoxkuas dyHkuusn. lponzsoguan cnoxuon dbyHkuuu. Ecnu y ects PyHK-
nus oT U Yy = f(u), vhge u, B CBOI 04Yepeb, eCTh PYHKIIMA OT apryMeH-
Ta X: U = @(X), T. €. €CJIH Y 3aBHCHUT OT X UYepe3 IPOMEKYTOUHLIN apry-
MEHT U, TO i Ha3bIBaeTcs CAoKHOU pyHryueld ot x (hysrimeit oT PyHK-
nuu):
y = o)}

IIpoussognast ciaoKHON GYHKUMN PABHA ee IIPOU3BOAHON 10 NPO-
MEKYTOUHOMY apryMeHTy, VMHOKEHHOHA Ha IPOUIBOAHYIO 3TOTO ap-
TYMeHTa 110 He3aBUCUMOM IepeMeHHON:

dy _dy du

dx du dx

ninu
y'(x) =y vw(x).

dopmynbl andbeperunpoBanun

U™y =nu"~ ' (g uy = 0’4343 u
iy 1, , 1 ,
(ﬁ) = ‘u (log, u) = TIng U
’ 1
w) = —— ey’ ay =a“lna-u’
(/) " (a")
4 1 I4 7 ’
(nuY==-u (e¥Y =e*-u



flponsBoAHbie TPUTOHOMETPUYECKUX (PYHKLMEH

(sinu) =cosus-u’ {(cosu) =—sinu-u
1
(tg u) = u (ctg u) =—— u’
cos2 u sin2 u

Npou3eoaHbIe 06PATHDIX TPUTOHOMETPUUECKNX BYHKUMIH

~u (Jul <1) (arctg u) =

1 1
1 - y2 1 +u2

(arccos u) = —

(arcsin u) =

‘u (lul <1) (arcctg u) = -

1
A/TTLE 1+ u?

§ 115. UccnepoBaHue dyHKuui
C NpUMEHEHUeM NPOM3BOAHOM

Bo3pacraume n y6bieanne dyukuun. Bospacranue u yb6oiBanue yHK-
nuy y = f(x) xapakTepmsyercd 3HAKOM ee IPOMW3BOAHOI: ec/iu B He-
KOTOpOM 11poMexXyTKe f(x) > 0, To GYHKIHA BO3PACTAET B 3TOM IIPO-
MexyTKe; ecan ke [(x) < 0, 10 QyHKIIHsA yObLIBAeT B 5TOM IpOMeE-
JKYTKe.

Makcumym u MuauMyM dyHkuun. @yarnua y = f(x) uMeeT MaKCHUMyM
(MUHHMYM) TIPH X = Q, €CJIM NPH BCeX X, JOCTATOYHO OJMBKUX K &,
BBIITOJIHSIETCSt HEDABEHCTBO

f(a) > f(x) (f(a) < f(x)).
DysKIUA y = f(x) 0pu X = g UMeeT MAKCHMYM, €CJIH:
1) f(a)=0;
2) f’(x) npu Iepexojie apryMeHTa uepes X = @ MeHseT 3HaK ¢ (+) Ha ().
®yurnusa y = f(x) npn x = @ UMeeT MEUHUMYM, ECJIH:
1) f(a)=0;

2) f'(x) opu mepexone aprymMeHTa Uepe3 X = 4 MeHsAeT 3HaK ¢ (—)
Ha (+).

Touxn Makcumyma (max) 1 MuHEMyMa (min) GyHKUNE HA3HIBA-
OTCST TOUKAMHU IKCTpeMymMa.
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NPABWUAO UCCAEAOBARKA OYHKUUN y = f(x)
HA 3KCTPEMYM C NOMOLLbIO NEPBOW NPON3BOAHON

L
II.

IIL.

1V,

VL

Haiitu npoussoguyio f'(x).

Ipupapuars ee HyJAHO M HANTH AEUCTBUTENbHBIC KOPDHU —
Kpumuteckue moyku x, GyERDuUH y = f(x) (IpU MHUMBIX
KOPHAX 3KCTPEeMyM (PYHKI[UA He CYUIECTBYeT).

HceegosaTh 3HAK Opou3BoAHON f'(x) B mpomMesXyTKax, Ha
KOTOpBIe HAWJEeHHBIE KPUTHUYECKHE TOYKHU HEJIAT O0JaCThb
ompeneneHna GyHKIUN y = f(x).

Kpurnueckasa Touka X, eCTb TOYKA MAKCHUMyMa, €CIH OHAa
OTZEJAET IPOMEKYTOK, B KoTopoM f'(x) > O cnesa oT Tou-
KH X, OT IPDOMEKYTKa, B KoTopoM ['(x) < 0 cnpaBa ot Tou-
KH X, T. €. IIDOM3BOAHAA MEHAET 3HaK ¢ (1) Ha (—) upu me-
pexojie uepes TOUKY X,.

Kpuruueckas TOuKa X, €CTh TOUKA MUHMMYMA, €CIHM OHa
oTAeNAeT HPOMEXKYTOK, B KotopoM f'(x) < 0 caeBa oT Tou-
KH X, OT IPOMEKYTKAE, B KOTopoM f'(x) > 0 cupasa or Tou-
KU X, T. €. IPOU3BOJHAA MeHdAeT 3HakK ¢ {(—) Ha (+) npu ne-
pexojie uepes TOYKY X,.

Ecay B TpoMeXyTKax, pasfle/IeHHBIX KPHUTHUYECKO TOY-
KOll X,, 3BHaK MPOM3BOJHON He MeHAEeTCS, TO TOUKA X, SKC-
TpeMyMa He MMeerT.

BoiuncynTh 3Havennsa QyHKIIAH B TOYKAX dKCTPpeMyMa.

NPABU0 UCCAEAOBAHUA OYHKUUN y = f(x)
HA 3KCTPEMYM C NOMO1UbIO BTOPOW NPOU3BOAHON

L
II.

III.
Iv.

Haitru npoussogayio f'(x).

HafiTu KpuTUdecKUe TOUKY JAHHOM (PYHKIIWM, B KOTOPBIX

f(x)=0.
HaiiTu sTOpYyIO Ipon3Bogayo f(x).

HccnemoBaTh 3HaK BTOPON HMPOU3BOAHOM B KaXKIOHW M3 KPH-
THYecKuXx Touek. Ecau npu a1oM BTOpad IpPOU3BOAHAS OKa-
$KeTCA OTPMOATENbHOH, TO (DYHKIIUG B TaKOH TOUKE MMeeT
MaKCUMYM, a €CJH IIOJIOKUTEJILHON, To — MuHuUMyM. Ecnu
JKe BTopas IIPOM3BOAHAA PABHA& HYJIO, TO S9KCTPEMYM QYHK-
UM HAJO0 UCKATH C IOMOIIBI) TePBOIl TPOW3BOLHOM.

Hanmenbwee n HanGonbwee 3HaueHns ynkummn. [Jyia HAXOXKJCHUA HaU-
MEeHBIero 1 HANOOJbIIero 3HAYCHUN GYHRIIMY, HEIIPEPLIBHON B He-
KOTOPOM ITPOMEXKYTKe, HeO0X0IHUMO:

190



I. Haiitm KpuTU4YeCKWe TOUYKH, NPUHaLJIeXKaInue 3aJaHHOMY
IPOMEKYTKY, ¥ BBIYUCIUTDb 3HaUYeHNA (PYHKIHMHU B 3TUX TOY-
Kax.

II. HaiiTu 3HaveEnsa GYHKIIMM HA KOHIIaX IPOMEXKYTKA.

III. CpaBHHTh MOAYyUYEHHBIE 3HAYEHUA; TOTAAa HAWUMEHbIIee U
HauboNLIee U3 HUX ABAAIOTCA COOTBETCTBEHHO HAUMEHDb-
IIAM ¥ HauOOJbINKNM 3HAYEHHSMH QPYHKIMM B paccMaTpH-
BaeMOM IIPOMEIKYTKE.

HanpaBneuue BbinyknaocTy rpadmka dyskuun. Kpusas y = f(x) HasbIBaeT-
CA BbINYKNOIl BHU3 B IPOMEIKYTKE @ < x < b, eciiv OHA NeIKUT BEIIIE Ka-
caTeJbLHOM B JII000Ii TOYKE 3TOTO IIPOMEXKYTKA, 1 Ha000pOT, 8bINYKAOI
88epXx, ecliyi OHA JIeXKWUT HUYKe KacaTeJIbHOHU B Jii000it TOUKe 3TOro mpo-
MEXKYTKa.

Brinyrsocts KpuBoll y = f(x) BHM3 MM BBePX XapaKTepusyeTrcd
3HAKOM ee BTOPO# HPOM3BOJHOI: eCliu B HEKOTOPOM IIPOMEXYTKe
f’(x) > 0, To xpuBas BeUIYKJa BHU3; ecan f'(x) < 0, To kpuBast BbI-
IIYKJa BBEPX.

Touku nepernba. Touxa rpadura GyHKUUH y = f(X), pasgenaomasn
[IPOMEKYTKH BREIIYKJOCTUA IIPOTUBOIIOJIOXKHBIX HAIIPDABJIEHUH, HA3LI-
BaeTcs moykoil nepezuba. Toukamu meperna MOTYT CHYIKHTH TOJBKO
KpPUTHYECKHEe TOYKH, OpHHAZJIeXKaIue 061acTu onpegeleHns GyHK-
onu y = f(x), B KOTOpBIX BTOpas npoussoaHasa f“(x) obpamjaerca B
HYJb WIX TepuuT paspeiB. Ecay npu mepexofe uepes KPUTHUUECKYIO
TOUKY X, BTOpad IPOH3BOAHaA [ “(xX) MeHAET 3HAK, TO rpaduk QyHK-
IMU UMeeT TOUKY meperuba (xy; f(xg)).

NPABUI0 HAXOXKAEHUA TOYEK MEPEFUBA TPAOUKA OYHKUWUUK  y = f(x)

1. Haiitu BTOpPYIO IpousBoIuyo f “(x).
II. Haiitu kpurnueckue TOUKHM GyHKIUU ¥ = f(X), B KOTOPBIX
" (x) obpaiaercs: B HyJib WK TEPHUT PA3PHIB.

III. VccnepoBaTh 3HAK BTOPO# IpousBogHOil f“(x) B mpoMeKyT-
Kax, HA KOTOPbIe HAlJAeHHbIe KPUTHYECKUE TOYKH AEHAT 00-
JIaCThb onpegeseEnd QyHknuu y = f(x). Ecau npu aToMm Kpu-
THYEeCKad TOYKA X, pasfelsdeT IIPOMEMKYTHKH BBIIYKJIOCTH
IPOTHBOIIOJOKHEIX HampaBleHuit, To x, ABaseTca abenuc-
CO¥ TOYKH mepernda GyHKIHH,

IV. Borumcauth sHaYeHNs QYHKIMH B TOYKaX neperuda.
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OGULASI CXEMA NOCTPOEHUA TPAGUKOB GYHKLMIA

]

;1. HaiiTu obsacTs onpegeseHnss GyHKIINN.

Il. BeisicauTh, He ABASETCA AU DYHKINHA YETHOM, HEUETHOMH
UJIY IePHOANYECKOH.
II1. HaiiTu ToukM mepeceueHHs rpadpura GVHKIUY C OCAMHA KO-
opamHAT (ecJiH 9TO He BBI3BIBAET 3aTPyJHEHUI),
IV. Haiitit acumMnToTsl rpadura GyHKIIHA.
V. HaiiTun npoMeXyTKH MOHOTOHHOCTH QYHKIMH U ee 9KCTpe-
MYMEBI.

V1. HaliTu npoMeXyTKH BBIIYKJIOCTH rpaduKa QyHKIMY 1 TOU-
KU neperuda.

§ 116. AnddepeHunan QyHKumnn. lMpunoxeHue
avddepeHymana K NpUGAMIKEHHBIM BbIYUCIEHUAM

Hubdepennuan aprymenta dx IIpUHUMAETCA PABHBIM IIPUPAILIEHHAIO
apryMmenra, T. €.
dx = Ax,

a gudbdepernman QyHKIuM ¥ = f(X) paBeH NPOU3BEE€HNIO TIPOUSBO/-
HOll GpyHKIMM Ha AudrpepeHTUAT APryMEHTa, T. €.

dy = f'(x) dx.
W3 sToro caenyer, uTo npousBogHas pyuxnuu y = f(x) ecrs orHolle-
Hue guddepennuana GyHKnum K guddepeHnnazy apryMmMeHra

Fy-y =3,

ITycre gna pynxkuun y = f(x) BeauyuHa X MoJydYeHa HENOCPEJCT-
BeHHBIM H3MepeHUeM WJIFM B pe3yJbTaTe MPUOJIMIKEHHOI'O BHIYHCJE-
Husi. [Ipy HaxoMK/JeHuY BeJIMYUHEL X MbI IONTYCKaeM He 3aBHCAIIYIO OT
Hac MOTPEUTHOCTE AX. '

IIyers x — npubnumixkenHoe 3sHaYeHUE apryMmenra, Ax — abcosior-
Had HOTPeHIHOCTh BEJAWYHMHBI X, AX/X — OTHOCHTEJBHAs IOrpeIi-
HOCTH BEJIMYUHEI X, a (X + AX) — UCTHHHOe 3HaUueHMe U3MepsieMOol Be-
AuYuHLL (AXx MOXKeT OBITH KAK HOJIOMKHTEJbHBIM, TAK ¥ OTPUIIATENb-
HBIM YUCJIOM), TOTZa a0COI0THAA HOTPEIITHOCTh PYHKIIUH DPaBHA

|Ay| = |f(x + Ax) = ()]
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ITpu Maneix 3HaueHUAX Ax (BIM3KMX K HYJIO) BeIHYMHY OpUpa-
I[eHus Ay MOMKHO IPHONMIKEHHO 3aMeHUuTh auddepenumuayom dy,
T. €.

Ay = flx + Ax) — f(x) = f'(x) dx = dy.

[IpubauxeHHOE paBeHCTBO Ay =~ dy 1o3BoJAET IPUOIUKEHHO BHI-
YHCAATH Hpupamenne Gyaxunu y = f(x).

OrHOCHUTENIbHAA HOTPEITHOCTS € BeIMUUHEI iy BEIUKUCJIAETCA 1o Gop-
MyJIe

= |2,
Y
JIJsl BEIYMCJIEHUSA TPUOIMAKEHHOT0 YUCIOBOI0 3HAYCHH S (DYHKIHN
npuMeHsAeTes popmyia .
flx+ Ax) = f(x) + ['(x) dx.

W3 arToil dhopMyJisl JIerKO0 MOI'YyT ObITh HIOJAYYEHBI (QOPMYyJBI JJid Ha-
XOXKAHNS [PHOMIIKEeHHBIX YMC/JOBLIX 3HAUEHUIl cTeneHel, KOpHel,
o0paTHBIX BEJUYUH U APyIrue.
QDopmyJia s BEIYMCICHHA NPUOINMKEHHOI0 YHUCHIOBOr0 3HAYEHUA
CTEeNneHu:
(x + Ax)* = x" + nx" " 1Ax.

YacTtuble caydan:
(x + Ax)? = x2 + 2xAx;

(x + Ax)® = x3 + 3x2Ax;
(1+Ax)"=1+n-Ax.
OTHOCHUTe ILHAA NOTPELTHOCTH CTeNeHN paBHa

e(xm)=n--.

YacTHBIE COAYYAN:
Ax

2y —
£ (x?) 2x’

3y — g%
€ (x%) 3x.

q)opmyna O BBIYACJICHHA Hpﬂﬁﬂ]fl?}{eHHOI‘O YUCJIO0BOro 3Ha4YeHHNA

KOpHA: A
nfx + Ax ~ 1fx + —2 —
n.’llxn 1

A/x+szA/3_c+—A—£;
2./x

YacTHbIE CIyYaun:
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3x+ Az ~ ¥x + #_-
2

a1+ Ax =1+ 2%,

n

OTHOCHUTEIbHAA IDOrpemHOCTh KOPDHA PaBHAa

8(,’1\/} 1 Ax
YacTHBIE CyUaH:
1 Ax
e(Jx)= 55
1 Ax
3 = 22X
e (3/x) 37"

@opmysia JJs BEIYHACACHUS TPUOIMIKEHHOT0 YICJI0BOrO 3HAYEHUS
o0paTHOI BeJIMYUHBI:

R e —

YacTHEIE ciayuawu:

1 21 Ax |

x—-Ax  x + x2’
1

14 Ax ~1-Ax;
1

1= Ax =1+ Ax.

[nasa 22. WnTerpan

§ 117. HeonpepeneHHbI NHTErpan

dyukuua F(x) naswisaercs nepgoobpasHol nis byuxkiunm f(x) B mpo-
MEMYTKe a < X < b, ecsiu B 15000i1 TOUKE STOTO IIPOMEKYTKA ee IIPOU3-
BONHAA paBHa f(x):

F(x)=f(x) = dF(x)=f(x)dx, as< x<b,

OrsickaHue nepBoobpasHoii hyuriuu F(x) no 3ajganHoll ee Npous-
BogHOM f(x) nnu no gudpdepenunany f(x)dx ects geficTBue, 0OpaTHOE
AuddepeHINPOBAHNIO, OHO HA3bIBAETCS UHME2puposaHueM.
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CoBOKyIIHOCTEL epBoOGPa3HbIX Jud dhyHKUuK f(x) unn i gud-
depernuana f(x)dx HasbIBaeTCA HeonpedeneHHbIM UHME2PANOM 1 000-
3HAYAETCSA CUMBOJIOM

ecaIm

| f(x)dx = Fx) + C,

d[F(x) + C] = f(x) dx,

rae f(x) — nmopsiHETErpaibHaA QYHKIHA, [(x) dx — moABIHTEIPaJbLHOS
BBIpaKeHme, C — IpPOMU3BONLHAA MOCTOAHHAA.

OCHOBHBIE CBOVICTBA HEONPEAENEHHOTO UHTETPANIA

L

II.

I11.

Iv.

Heomnpenenenuslit narerpada ot guddepeniizana QyHKINNA
paBeH 9TOH (GYHKIIUH TIII0C MPOUZBOJLHAA TOCTOSHHAA:

[aF(x) = Fx) + C.

Huddepennuan HeonpeAeIeHHOTO UHTErPAia PABEH NObIH-
TerpajJbHOMY BBIDaKe€HWIO, 8 HPOU3BO/HAA HEOIIPeJeIeHHO-
0 MHTErpajia PABHA MOALIHTErPATbHOM QYHKIUN:

dff@dr=fde,  (f @ dx)-feo.

HeonpegnenenHslii nHTErpaa airedpandecKoil CyMmbl (PyHK-
Ui paBeH anrebpanvdecKoil cymMe HeomnpeaeJeHHbIX HHTer-
DAJIOB BTUX (PYHKIIHMA:

[Ef(e) + 0(2)] dx = [ f(x) dx + [ @(x) dx.

ITocTOoAHHBIN MHOMXKHUTEND NOABIHTErPDAJIBHOTO BBIDAMKEHUNA
MOXXHO BBIHOCHTH 38 3HAK HEOHPEAEeJEeHHOTI'O HHTEerpaaa:

J af(x)dx = a_[ f(x) dx.
Ecan j f(x)dx = F(x) + C u u = ¢(x) — mobasa nsBecTHAA

(GyHKIUA, HNMEION[as HENPEePLIBHYI0O INPOU3BOAHYIO, TO
[f(w) du = F(u) + C.
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OCHOBHbLIE ®OPMY/ibl URTETPUPOBAHIA
(TABAUYHBIE MHTEFPAADI)Y

fdx=x jx”dx=i+1 (n#-1)
dx a*
_[—x—=ln|x| faxdx—lna
[exdx=ex Jlnxdr=xlnx-x
Jsinxdx=—cosx jcosxdx=sinx

dx =tgx | dx =-ctgx

cos?x sinZx

dx 1 x—a

= —1 I [ — =1In|x+ Jx2 + a2

J.xz_az 2a x+a I /x2+a2 | |

I dx .X J- dx

= arcsm;
laz - x2

1 x
- arctg =
x2+a? @ a

WHTerpuposaHve MeToA0M 3aMeHbt nepeMenHor. HTerpupoBasnue MeTO-
JIOM 3aMeHbl NIEPEeMEHHOI (CTIoco60M MOACTAHOBKH) 3aKJIOYaeTCAd B
npeo6pa3oBaHNU HHTErpasia f f(x) dx B muTerpan f F(u) du.

4 TIPUMEP. BBI‘II/ICJII/ITI:I —
(x2 + 1)3

PEWEHME. ITosoxum x2 + 1 = u, umeem 2xdx = du, xdx = (1/2)du.
Toraza
-2

xdx J _ 1 u
— = (x2+1)3xdx——fu3du;—-——+C=
2 -2
(x2+1)3
S S S
4u? 4(x?2+ 1)

OM3BOJILHASA IIOCTOSHHAs Be3je ONyIleHa ¥ ogpasyMeBaeT .
bII e a eBaeTc
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§ 118. OnpepeneHHbi UHTErpan

Jlst BRIUMCIIEHUA OTIpeJeIeHHOTO HHTerpaaa or dyHKuuu f(x) B ToM
cjydae, KOT/la MOJKHO HAHTH COOTBETCTBYIOIMH HEOIpeJeNeHHbIN
uaTerpai F(x), cayxut ¢popmyna Heiomora — Nelibruua:

[ fxydx=F(x) |’ = F(b) - F(a),

T. €. OIpe/ieJIeHHBIH MHTEeTPAJ PaBeH Pa3HoCTH 3HaYeHH# nepBoobpas-
HOIl NpH BepXHEM M HUKHEM Ipejesiax uHTerpuposauusi. Hanpumep,

= arcsin@ — arcsin (—-1) =

BbluMCAEHME ONPEAENIEHHOr0 MHTErpana MeTOAOM 3aMeHbl NepeMeHHOM.
IlpounnrocTpupyeM 3TOT CIIOCO0 € IOMOUIBIO IIPUMEDOB,
¢ [PUMEP 1. BerumcanTs

2 dx

1 5x __i

PEWEHWE. ITonoskum 5x — 1 = u, rorga 5dx = du, dx = (1/5) du.
BeiuncisgeM HOBbIE Ipefiesibl MHTETPUPOBaHUA: U, = b1 — 1 = 4,
u,=5-2-1=29. llosromy

SR PRSI PRV
1 ~hx ] 1 54

2 ‘9 _ 2

5 : 2
- 24172 - — 1/2 12y = 2
FU 4 5(9 41/2) 5

4 [IPUMEP 2. BpiuucanTs

/3 .
sin x dx

0 3 —cos x

PEWEHUE. BBesieM HOBYIO HepeMEHHY IO IOACTAHOBKOI 3 ~ cos x = u.
TIpoguddepennuposas, moayuum sin x dx = du. Haxoaum HOBEIE
npefens! uHTerpuposaumusa. IlogcraBus B Beipaxkenue (3 — cosx = u)
sHavyenuda 0 u /3, COOTBETCTBEHHO IIOJIYUUM
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u,=3-cos0=8-1=2, u,=83-cosn/3=3-1/2=5/2.
CrnenosaTenbHO,
" sinxdx %% du |5/2

I 3*cosx=.[ —u—=1nu 2
0 2

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

W ot
[

=1ng —In2=1In

§ 119. AnddeperumnanbHble ypaBHeHWUA

AudgepenyuanvHbiM ypasHernueM HasbIBaeTCs ypaBHEHHWE, CBA3BLIBAIO-
mee MesRay coboil HesaBHUCUMYIO IePEMEHHYIO X, HCKOMYIO QYHKITNIO
Y U ee IpPOM3BOLHbIEe UK AU PepeHIIHAEL.

Cumposinyeckn ugdepeHnuanibHOe ypaBHEHUE 3allMCHIBAeTCA B
CAEAYIOINEeM BUIE!

F(x, y, y,) =0,
F(x’ y, y”) = O,

setsessscncancescen cee

Flx,y,y,y", ...,y =0,

HuddepennuanbHoe YpaBHEHME HA3BIBACTCS 0ObIKHOBEHHbIM, ecnu
HCKOMAadA q)YHI{ILPIH 3aBHICHT OT OJHOTO HE3AaBHUCHMOI'0O NEPEMEHHOr0.

NMopsadkoM prddepeHNNANPHOTO YPaBHEeHNA HA3LIBAETCA TOPALOK
crapuieil npon3BogHoi (nnu auddepennuana), BXOAAMEeN B JaHHOe
ypaBHeHUE.

PewenuemM (nnu muTerpanom) guddepeHIUaNLHOTO YPABHEHUS HA-
3pIBaeTCA Taxkas GPYHKUMS, KoTopad oOpaljaeT 5TO ypaBHEHUE B TO-
W JAeCTBO.

O6mumM pemrenueM (I 06HIUM MHTErpayioM) quddepeHHATBHO-
ro YpaBHEHUS HA3LIBAETCA TAKOE pellleHue, B KOTOPOe BXOUT CTONb-
KO HE3aBHCHMBIX IIPOH3BOJILHBIX IIOCTOSHHBIX, KAKOB NOPAJOK ypas-
wennd. Tak, obniee penierue auddepeHEIUAILHONO YPABHEH A IEPBO-
o DOPAZKA COAEPKUT OAHY ITPOU3BOJIBHYIO ITOCTOAHHYIO.

Yacmubim pewenueM nuddepeHIINATBFHOTO YPaBHEHNUA HA3LIBAECTCA
pellteHye, NONYy4YeHHOEe U3 O0UIero IPH PA3JIMUHBIX YUCJIOBERIX 3HAUe-
HHUAX OPOH3BOJBHBIX IIOCTOSIHHBIX. 3HAUEHUSA IPDOU3BOJILHLIX IIOCTO-
AHHBIX HAXOJIATCA NPU oOpeJie/IeHHBIX HAYANBHBIX 3HAUCHUSAX apry-
MeHTa ¥ GYHKIWUM.
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T'padur vacTHOTO penieHus AuddepeHIINaAIbHOr0O ypaBHeHua Ha-
3BIBAETCA UHMe2panbHoii kpusol. O0IeMy pelleHnIo FuddepeHInann-
HOI'O YPaBHEHUA COOTBETCTBYET COBOKYIHOCTL (CeMeiiCTBO) BCeX WH-
TerpaJibHBIX KPUBBIX.

JduddeperninanbHbIM YPaBHEHHEM NEPBOTO IOPAAKA HA3HIBAETCA
ypaBHEHHE, B KOTOPOe BXOJAT NPON3BOAHBIE (HManN AuddepeHImaNb)
He BBIIIIe [IEPBOI'0 HOPSKA.

HuddepernnanbHbiM YyPaBHEHHUEM ¢ PA30eNAI0WUMUCST NepeMeH-
HbIMU HA3LIBAETCA YPaBHEHUE BUIA

L — 1) oy).

s perieHnA 3TOT0 ypaBHEHMUA HYKHO CHAYaa PasAe/IUTh [IepeMeH-
HBIe

dy
— = f(x)dx,
o(y) 1)
a 3arteM NPOHMHTETPHPOBATH 068 YacTH [IOJYUEHHOTI'O paBeHCTRBAa:
dy
— =] f(x) dx.
[ o =T

YpaBHenue suga

L+ fyy + 9(x) =0,

rae f(x) u ¢(x) — GYHKIUHK OT X, Ha3LIBAETCS JUHeliHbiM OudepeHuu-
a/bHbIM ypasHeHueM nepgozo nopadka. B uactuom cayuae f(x) u ¢(x) mo-
ryT OBITH IOCTOAHHBIMY BEJIMYUHAME., ITO YpaBHEHKe MPUBOJUTCS K
YDaBHEHHUIO C PA3NeNIAIIIUMHACA MEePeMEeHHBIMH C TIOMOIILIO MTOACTA-
HOBKY J = Uz, 'Jle U U 2 — HOBLIEe QYHKIIUHU OT X.
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Yuebnoe usdanue

Boromoaxos Hukosaii BacuabeBuu

CBOPHHK 3AJJAY IIO MATEMATHRE

YuebGHoe mocobue sl CCy30B

3as. pegaxknucit T. /1. 'ambypuesa
Pepaxrop E.A. Borvmup
XynoxkectBennoe ohopmienue A. A. IlTysanosa
Texnuueckuii pepaxrop H. H.T'epacumoea
Komnbiorepuas Bepctka C.JI. Mamedosa
KoppexTop H.C.Coboaesa

CaHHTapHO-3IMAEMHAOJOTHIECKOE 3aKJIIOUeHTe
Ne 77.99.60.953.71.010105.09.08 or 22.09.2008

Tognucano x nevaru 14.01.09. @opmar 60 x 90 1/,.
Bymara runiorpadckasn. Mapuurypa « Ulkonnuasa». ITeuats odcernasn.
Yen. new. 1. 13,0. Tupax 3000 3x3. 3axaz Ne 9663.

000 «Ipodas.
127018, Mocksa, Cyiesckuii Ba, 49.

ITo Bomrpocam npuoGpeTeHNs NPOTYKIUHM
uszareabcTBa «/Ipoda» odpamarsesa Ho axpecy:
127018, Mocksa, Cymesckuii Baj, 49. Ten.: (495) 795-05-50, 795-05-51.
Paxc: (495) 795-05-52.

Toprossiii gom «IlIronbHUK».

109172, MockBa, yj. Maisie Kamenmkuy, 4. 6, crp. 1A.
Ten.: (495) 911-70-24, 912-15-16, 912-45-76.
Marasuus! «Ilepersierabie ITHLB» |
127018, Mockea, yi. Oxkrsabpbckasn, g. 89, crp. 1.
Tes.: (495) 912-45-76;

140408, Mockosckas 0041, r. Konomua, 'onyTBuH,
yi. OKTabpbckoit pepononuu, 366/2.

Tes.: (495) 741-59-76.
WNurepuer-marasun: http://www.drofa.ru

OTneyaTaHo C MPeI0CTaBAEHHBIX AUANO3UTUBOB
B OAO «Tyasckad Tunorpadpus». 300600, r. Tyna, np. Jleauna, 109.



