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¥ b 3 42 0=l

|—x, 3%, —2x, tx, =~ 7.
(x, —3x, +5x, +4x, +6x,=5,

3x,

e ol

9x, —5x, — x, +2x, +3%,=5,

D% —4%, 2% =X =2

13
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7.29.

3AJIAHUE 8. B gersipexyroisnoii mpusme ABCDA B,C D,
koopnuHaThl ee Bepumin: A(2;4;9), B(9;0;,0), C(19;3), 4,(9:6;2); touxu O, O, Q,,
Oss O,, O; — IEHTPEI COOTBETCTBEHHO rpaneit ABCD, ABCD,, BBC,C, DDCC,

AADD, A4BB.

Pasnoxurs 1o 6a3acy {;', j,k} 3aJaHHBIH BEKTOp, HaWTH €ro JUlMHy u yron,

KOTODRIH OH 0bpasyer ¢ BekTopoM AC,. 3afannbiit BEKTOp B3STh B COOTBETCTEHHK C

BAPHAHTOM.
8.1. ZQ’ : 8.11.
82. 40 8.12.
83.  4Q. 8.13.
84, VB0, 8.14.
8.5. g@;‘ 8.15.
8.6. BO. 8.16.
8.7. HDTQ; ST
88 Bo 8.18.
89. Do, 8.19.
810. ¢g. 8.20.

14

-
=

el
co..

1

|

J -

S
ASHS

S’:JJ 5
(& (S}

9“8!@..

Lo

)

[2x, +9x, = Tx,+5x, — Tx,=2, 1.28. [3x, +x, —2x, +x, —x,=4,

X +2x —x, —x=], | J 2x, —x, +7x, —3x, +5x.=6,

SRR b b =l 2x, +2x; = 2x, +3x, —4x,=5,
Rt O 3x, —2x, t7x —5x, +8x.=5.
[2x, +3x, +3x, — dx +x.=3, 7.30. [x, +2x, ~3x, +2x =2,

=] +2‘x3 3x k5 v =8 % —X, —3x, —4x, —3x=-4,
3x +7x,42x, —1lx, ~3x=-2, ] 20 +3x, +x, —Sx, +2x.~1,
(2x, +3x, +5x, —41_4 e 3, Ox, +12x, — 6x, —19x, +7x,=3.

BEKTOPHAS AITEBPA

821 @g.
822 g
BOE D
824 Eo.
825l on
826 b
827 o0
828  po
8290 " oo
830. 5@

H3BECTHEI

%

SAATFAE 9. Janst BekTopsl Ezcol(l;Z;—}), ézcol(?.;—];l). Hatitu

IpOEKIMIO BeKTopa o Ha BEKTOp b.

COOTBETCTBHH ¢ BAPHAHTOM.

Bexktopsl @ M b B3sTh U3 TabMHIEl B

No el Ne e
Bapuanra a,b BapHaHTa a,b

9.1 a=2p—-q,b=3p+2q 9.16 a=q—2p, b=3p+2q

93 |a=p+q,b=29-p 917 |a=2p-gq, b=p+q

93 |a=3p-2q,b=p+2q 9.18 |a=p+q, b=3p—q

94 |a=g-3p,b=3p- 919 |a=3p-gq,b=29-p

9.5 |a=p-gq,b=3p+q 920 |a=3¢-p,b=p+2q

9.6 |a=2p+q,b=ptq 921 |a=p+29,b=p-q

97 |a=2p-q,b=3p+2g 922 |a=3p+q,b=q-p

98 |a=29-3p,b=p—q 1923 |a=2p+3q,b=p+2q

99 la=3p-q,b=2p+2g 924 |a=2p+q,b=p+3g

910 |a=qg-p, b=p+3q 925 |a=p-q,b=3p+2q

911 |a=2p+3q,b=3p-2q 926 |a=3p-q,b=p+q

9.12 |a=p+29,b=2p+3q 927 la=q-3p, b=3p—q

9.13 |a=p—-29,b=qg-2p 928 |a=2p+3q,b=29-p

9.14 |a=3p+q,b=p+2g 929 |a=p-q,b=3p+2g

9.15 |a=p+3q,b=3q+p 930 |a=p+q,b=2p-3q
SANNAHME 10¢. [lapajyenorpaMM [OCTPOEH Ha 33JlaHHBIX BEKTOpax

g=am+ fn v b=ym+dn. HaliTh mioiaas IrapajlieiorpaMma, €ciii H3BECTHE

JUIHHBI BEKTOPOB 1 ¥ 72 M Yroll MeXAY HUMH. BRIpaeHus BEKTOPOB d, b, JIHHEL

BeKTOpOB | 71| u | n| u yron Mexay numu (m," n) B3ATH U3 TAOJNHIBl B COOTBETCTBHH

C BApHAHTOM.

N L Y P N

Ne Z : = - L
BapHanTa & _f” || d (m," )
s R T
10.1 3m+5n —2m+3n 1 2 7
i Fe T
10.2 2m—n 4m —5n 1 1 i
15




T Ne s an o % R it

BAPHANTA i b |m| la] (m," n)

i AR r

10.22 6m—2n n+m 5 6 by

e - = 7

10.23 n—3m Sp+m 4 2 Z
- — i s { ﬂ' il

10.24 ~3n—3m n+m 8 5 &

it BT 7r

10.25 3m+Tn —m—2n 1 1 =

e - - ' T

10.26 m—# 3m+2n 2 2 3

Ll AL T

10.27 o+ R 2m—n 3 2 3

- e Laliet 7

10.28 m—9n mH+H 1 1 3

L - —— 2

10.29 —4m+6n 2m—3n 4 10 5

L e e =

10.30 Ti=2m 2n-Tm 58 5 ¢

No = i — = o~
BapUAHTA a b | 7] |n] (m, n)
10.3 m+2n 2m+n 2 3 &
6
10.4 3m+2n 2m—n 2 2 4
: 3
10.5 2m +3n dm+n 3 5 z
2
10.6 3m—2n m4n 1 4 z
2 3
10.7 el Ly i i “
6
10.8 3 +4n 4+ 5n 2 2 i
4
10.9 ~3m+4n 4m+2n 1 2 x
: 2
10.10 m+n m—5n 2 2 4
2
10.11 ~3m+n Sm+3n 3 4 &
4
1012 m—2n m+2n 3 3 Z
1
10.13 3m—2n 5m—6n 4 6 d
%)
10.14 i By 2 I o
; 6
-10.15 2m—5n —m-n i 3 &
3 L
10.16 “3m+Tn —2m=2n 1 4 &
; 2
10.17 m+n men 3 2 z
: 4
10.18 —2m-3n m+n 4 5 Z
: i 7
10.19 m-n Sm+n 3 7 A
: 3
10.20 dm—n dm+ 1 1 1 %
; g 4
10.21 m+n m—n 2 5 z
6

SATAHHE 11, Tpeyromsnux ABC 3ajaH CBOMMH pepuuunamu. Haiity ero

wromane. Koopamuarel touex 4, B, C B3dTH M3 TaBIHOBl B COOTBETCTBHH C

BApUAHTOM.
e yi B ¢ Ne A B C
1.1 | (3s-1;2) (1:2;-1) | (-1;1:-3) |11.21 (0;0;2) (0;3;0) (4;0,0)
112 | (3;25:3) (3;-1;2) (1;-1;3) |11.22 (0;0;-2) | (0:-3;0) (4;0;0)
113 | (2;-6;2) (2;-2;1) (0;-2;2) |11.23 (L:1;-D) | (1=231) (-4;0;0)
114 | (add) | (403) | @04 [1124] @210 | (6:2-2) | (ILD)

TS| (03255 ) (4:5;-2) (2;4:0) [11.25] (3 :3:15) | (9:3;-3) | (-2;6;-6)
11.6 | (5;-3:5) (5;1;4) (G:1;5) | 1116 (-3;-2;-3) (6;5;4) | (-5;-3;-4)
11.7 | (6;-2;6) (6;2;5) (4:2;6) | 11.17] (0;150) (9:8;,7) | (-2;0;-1)

| 11.8 | (-1 =5:-2) | (-3;-2;-5) | (-5:-3;-D) |1 1.18 ] (-2;-1;-2) | (7:6;5) (-4;-2;-3)

| 119 | (2;10:4) - | (6;4;1 0) | (10;6;14) [ 11.19] (6:3;6) (7;6;0) | (-4;-25-3)
1110 (-3;11-2) | (12D | ¢51-3) 11120 (5:2:5) (6:5:4) | (0:-2:3) |
1101 (-3;5:-3) | (3:15-2) | (L;15-3) 11.26 |  (1:1;5) (Gs1;-D) | (-3;9;-9)
11121 (2:1;2) (3;2;1) @:2:3) |27 (4:4;8) (6;:4;2) | (-1;3;-3)
1113 ] (7:6:7) (8;7:6) (9;7:8) |11.28 (-2;-2;-4) | (-3;-2;-1) (2;6;0)
11.14]| (434 (5:4:3) | (6:4:5) |11.29 (4;4;2) (3:4:5) | (-1;-3;0)

| 1115 | (-45-3;-4) (5:4:3) | (-6;-4;-5) | 11.30 (1;15-1) (0;1;2) (2;0;3)

17



SA,II,AHHE 12. Tetpasap 3afaH BepilpHaMy B Toudkax 4, 8, €, D, Haiitu
o0seM Te"rpas,upé ¥ ero BHICOTY, ONYLICHHYIO H3 BepuIMHbl D Ha rpans ABC (i
BapuaHToB 1-7); BBICOTY, ONYLICHHYIO H3 BepumHbi 4 Ha rpase BCD (s
BapuauToB 8-14); BeICOTY, ONyUleHHYIO M3 BepliMHsl B nHa rpate ACD (anz
sapuanTos 14-22); Beicory, onymieHHyo u3 BepuinHel C Ha rpaun ABD (mis

papuanto 23-30). Kooppaumatel TOYeK B3ATh M3 TaONMIBI B COOTBETCTBHH ¢

BapHaHTOM.
Ne .
BapHaHTa 4 2 & 2
l2e (1,-1,1) - (-2,0,3) (2,1,-1) (2,24
122 (1,2,0) (1,-1,2) . {0,1,-1) (-3,0,1)
12.3 (1,0,2) (1,2,-1) (2,-2,1) (2,1,0)
12.4 (1,2,-3) (1,0,1) (-2,-1,6) (0,-5,-4)
12.5 (3,10,-1) (-2,3,-5) (-6,0.-3) {1,-1,2)
12.6 (-1,2,4) (-1,-2,-4) (3,0,-1) {7,-3,1)
12.7 (0,-3,1) (-4,1,2) (2,-1,5) T (314
12.8 (1,3,0) (4,-1,2) .(3,0,1) (-4,3,5)
12.9 (-2,-1,-1) (0,3,2) (3,1,-4) {-4,7,3)
12.10 (-3,-5,6) (2,1,-4). (0,-3,-1) (-5,2,-8)
12.11 (2,-4,-3) (5,-6,0) (-1,3,-3) {-10,8,7)
12.12 (1,-1,2) (2,1,2) (1,1,4) ~ (6,-3.8)
12.13 . (14,4,5) (-5,-3,2) (-2,2,-1) (-2,-6,-3)
12.14 (1,2,0) (3,0,-3) L E206) {8,4,-9)
12.15 (2,-1,2) (1,2,-1) (3,2,1) {-4,2,5)
12.16. (1,1,2) (-1,1,3) (2,-2,4) (1,0,-2)
1217 (2,3,1) (6,3,7) (4,1,-2) (7,5,-3)
12.18 (1,1,-1) (2.3.1) (3,2,1) (5,9,-8)
12.19 (1,5,-7) (-3,6.,3) (-2,7.3) (-4,8,-12)
12.20 (-3,4,-7) (1,5,-4) (-5,-2,0) (2,5,4)
12.21 (-1,2,-3) (4,-1,0) (2,1,-2) {3,4,5)
12.22 (4,-1,3) (-2,1,0) (0,-5,1 (3,2,-6)
12.23 (7,2,4) (7,-1,-2) (3.3,1) (-4,2,1)
12,24 2,1,.4) (-1,5,-2) (-7,-3,2) (-6,-3,6)
L1925 (-1,-6,3) (1,-5,9) (-2,3.5) (0,-1,-1)
12.26 {-1,-5,2) (-6,0,-3) (3,6,-3) (-10,6,7)
1227 (5,2,0) (2,5,0) L (1,2.4) (-1,1,1)
12.28 (2,-1,-2) 200 (5,0,-6) (-10,9,7)
12.29 (-2,0,-4) -1,7,1) (4,-8,-4) {1,-4,6)
12.30 (1,3,6) (2,2,1) (-1,0,1) {-4,6,-3)

Tipeofpazonauue NPOK3E0ALHOrG 6a3Hea B OPTOHOPMHPOBAHHBIH 6a3ne
1. Kparkue TeopeTHHECKUE CBEeH s,

Tlycts ?;f;} nauapifi Gasuc B R,. Ilpeobpazyem 3ananuelii Gasuc B

OpTOHOPMHPOBARHLIH Gasuc.

BReieM CenyIOLLy o CHCTEMY BEKTOPOB:
{izﬁ i ' (1)
&=r-ha
B cucreme (1) zucno A, BeGepeM Tak, 4TOOBI BEKTOPEL E; H g_,. ObUIH
OpTOrOHANLHEL, TO €CTE A, HaHeM U3 YCIOBUA
(,8,)=0. @

JUnist Haxoxcnenys A, MOJCTABMM 3HAYEHUE BEKTOpa é: u3 (1) B paBeHcTRO (2):

(8. fo~4,8)=0. @3)
U3 (3) cnenyer, ¥T0
1= 8D, “@)
Ll

[lpu malimenHoM A, BEKTOpPH g, M g, OPTOTOHAIBHBL H, CIE/OBATENLHO,
obpasyroT 623uc, KaK ¥ gaHHasg CHCTEMa {7} . f2}. PaznenuM Kaxnplii H3 BEKTOPOB
IMOJIYYEHHOM OPTOrCHANIBHOM CHCTEMBI {g—, 22 } Ha ero JJIMHY:

L o)
& ] &l

e =

O‘{BBHJ.'[HO, HTO BEKTOPEI €, U €, — €[HHNYHEIC BEKTOPEL.

C yuerom BBIIIECKa3aHHOLO, MOJYyYEHHAs CHCTeMa E,ez} HCKOMasT
OPTOHOPMHPOBAHHAN CHCTEMa BEKTOPOB, TO €CTh YIOBIETBOPSAET YCIOBHIO
= — I ecnu i=j
(e.e)=1" "’ npmuem i, j =1,2.
0, ecnu i# ],
19



YKasaHHbIH aJ'll"OpHTM ITCpCXOJIﬂ oT IPOH3BOJBHOIO 633“03 K
OPTOHOPMHMPOBAHHOMY MOJXKHO MPUMEHHTh K A-MEpPHOMY Npon3ecisHoMy 0Oasucy:
(1n=3).

YKaxeM oCHOBHbIE (hopMyJIbl ftst cirydast n>3.

ITyctr :
Ve ©)

JIaHHBIH TPOH3BONBHEIHA Gasuc B R, (1>3).

BaesieM cucreMy BeKTOPOB:

P
g2 =g
lgs :fsx _’?'sl& “”'zszg.z’

P i s e (7
g4 =f4 *'ingl _Adzgz —13-43‘83,

En __.-f;. “’g’nlgl _ﬂ'nzgz _‘;!'n]gl _'"ﬁmm Eie

Qucna 4,, i=23,.,n; j=12,.,n—-1 BeOHpaeM Tak, 4To0bl CHCTEMA BEKTOPOR

[t

S5l g"} ObiTa OPTOrOHANKHOH, TO €CTH Y/(OBNETROPANR YCIOBHIO!

(g,g) =0, eciu i+ j (8)

U3 yenosus oprororanproctH(8) Haxomum A,

_(g)

=

lg, |

A,

U]

=23 nnr=L2 o n=1 ()

Honcraum Halinennsie mo dopmynam (9) 4, B cucremy (7). B sroM cmyuae
TI0JIyMa€M OPTOTOHANLHYIO CHCTEMY:

2o (10)

Paznenum Kasibiit iaexTop cucTeMel (10) va ero mnuny. Ilpuxonum x uckomod

OPTOHOPMUPOBAHHOM CHCTEME BEKTOPOR:

{;,:é_, CLE R e R
[& | lg,l lg;l

20

CJIOBUIO
10 03HAUACT, HTC CHCTEMA {ei,ez,...,eu} yJIOBETBOPAET Y

it 1, ecnu i=j,
(e,e,)= ; _
0, ecnu [#].

JAJNAHME 13. [Ipeobpasosars nangeli  Gasuc f; = col(m;—n1),

B
fl :OI(‘E’ 2)33 DpI:] DFI P B¢ I 1 : )

IIIOCTPAUES. 3Ha‘ieHKe 7 B COOTBETCTBHHU C BapHaHTOM B3NTH U3 TAOIMLIBL: ;

Ne Bé.pnaHTa i Ne papraHTa i1 No BapHaHTa m
: 2
13.1 1 L G 0,6 13.21 Z
: e )
1322 ) 13.12 0,6 13.22 o
! e '3 4
13.3 0,5 133 7 13.2 :
_ 2 13.14 ) 13.24 M
13.4 - ; = : 53 |
B 3
2 2 13.25 2
13.5 7 A e 5 . 35
13.6 % 13.16 =15 13.26 o
- : . 13.27 0,8
13.7 e 13.17 2
i :
; ‘ -= 13.28 -0,8
13.8 —0.25 13.18 ;
1
= 13.29 1,5
13.9 0,75 13.19 Z
1
— 13.30 -0,5
L 13.10 0,75 13.20 = 7

21



AHAJIUTHYECKAS T'EOMETPHA HA IJIOCKOCTH

3AHAHHUE 14, J{aupl BeplIHHE! TpeyronbHuka ABC . CocTaBHTS: YpaBHEHHE
MeIHaHbl, IpoBeIeHHON U3 BepiiuHel A (114 BapuanToB 1-10), u3 Bepiuunel B (ans
BapuaHtoB 11-20), u3 Bepmunsl C (s sapuantos 21-30). Koopaunarsr Touex 4,

B, C B35Tb 13 TaONHLB! B COOTBETCTBHH C BADHAHTOM.

]

No A B (& Ne A B G
14.1 | (4;4) (3:2) (-5:0) [14.16] (-57) (5:6) (-3:2)
142 | (-5;2) Gl) | (-1-5) [1417] (@35 (5:3) (1;-3)
14.3 (1;4) (8:5) (-2;-1) [14.18| (-7;-2) (3;0) (-7;-8)
144 | (-7:2) (1;2) (-5;-6) | 14.19] (~1;5) (3;6) (-3;-4)
145 | (-1;4) (1;8) (-1;-2) | 1420] (-2:;-2) (3;3) (1;-9)
146 | (22 (635) (2.7 1421 1055 | (1;2) 72)
147 | (10,9 | (-1;4) (5:4) [1422] (43) A-1) | (:3:-3)
148 | (-4,2) 4:1) (:6;-1) (1423 (-5;5) (6:5) (4:1)
149 | (-50) -| (4;-2) (-2;-6) | 14.24| (1;3) (6;2) (0;-4)
14.10]  (1;2) (4:4) (2;-2) | 14:25] (-7;5) (-1;8) (-3;0)
14.11| (-7;0) ;1) (-6;-7) |14.26| (-153) (4;5) (-4;-5)
Mzl CLn @) 9a) [142T ] ¢2:0) (4;2) (0:-10)
14.13] (-2;,0) (7;4) (-3;-8) | 14.28| (-10;3) 1) (-8;1)
14.14| (-10;7) (0;3) - (-6;3) [ 1429 (41) (2;-2) (-4;-4)
14.15| (-4;0) (-2;-2) [ 1430] (-5:3) (2;4) (0;0)

(0;0)
3AIAHUE 15. Haiitu TOYKY, CHMMETPHYHYIO TO4YKe M OTHOCHTENEHO
npsaMoi /; xoopiuHatel Touku A 1 ypaBHEHHE TPsSMON / B3sTE K2 TaOMMIEI B

COOTBETCIBHU C BApDHAHTOM.

N I M / No M i

15.1 (-10;5) 2x—p=0 15512000 (15:2) x+1=0
152 | (16;7) 3x+y-15=0 15.13| (-7;-9) x+y—-4=0
153 | (4;-10) x+3y-4=0 15.14 | (10;-15)  x—-y-1=0
154 | (7-2) x=y-1=0 15.15| (-1;3) x-y-2=0
155 | (17:-2) x+2=0 1516 (1;5) 2x+y+3=0
156 | (69) x+2y-4=0 15.17 | (~14;-16) X+y=0
15.7 | (-9:6) 2x-3y-3=0 1518 (0;-6) x—2y+8=0
158 | (7:-2) 3x-y-3=0 15.19| (-6;-2) y+x=0
15.9 | (-9:-2) X+y+1=0 1520 (10;5) 3x+2y—14=0
15.10] - (8:11) 2x+3y+3=0 1521 (-6:12) x—3y-8=0
LT (o18) 3x-2y-8=0 1522 | (11:4) 2x—y—-6=0

22

No M I Ne M :
1523 (-11;0) 3x+y+3=0 1527 (1:-5) x+2y+2=0
1524) (4:5) x+3y+1=0 1528 (4;-9) 2x-3y-9=0
15.25 | (-13;12) x—y+5=0 1529| (-11;5) 3x—y—12=0 °
1526 (13;-2) x+y-3=0 1530 (3;7) x+y-2=0
SMAHHE 16. CocTaBuTh YpaBHEHME BLICOTHI TpeyrombHuka  ABC,

olyIeHHOM 13 Bepimunel 4 (A papanToR 1-10), U3 BepuIHHbl B (IS BADHAHTOB

11-20), u3 sepumsst C (ans sapuantos 21-30). Koop/iMHATE! TOYEK A, B, C B3gT1hH

H3 Ta6ﬂPH.H:I B COOTBETCTBHH C BADHAHTOM. .

e 4 B gL e 4 B c

161 | (-6:2) (4;-1) 77 llede| (4:) | (1) (4:4)
162 | (-4;3) (7:1) ©4) [1617| (-2;2) (4;1) (3;8)
163 | (Z4) (2;-2) (5;8)  [16.18] (-7:3) (7:-2) (2;5)
164 | (-7;1) (5:0) (45 16.19| (-5;4) (2;0) (7,9)
16500152 (8:-3) (3;9) 11620 (3;1) 5;3) | (6:6)
166 | (-3;3) (3:-1) (2;6) 11621] (-82) (8;-1) (5:3)
167 | (-84) 6;4) .| (73) [1622] (-6;3) (3:1) (4:7)
168 | (-6:1) 1:-2) 6:7) |1623] (44 (6;-2) (3:4).
169 | (42) (4;0) 54 |1624] (231 (1;0) (2;8)
16.10|  (-2;3) (7:-3) 4:8) [1625] (-7:2) 43 | (75
1611 (-7;:4) (2:-1) (3;5) 11626  (-5;3) =) | (69 ¢
16.12| (-5;1) (5;1) 2;9) [1627] (34 2:1) (5;6)
16.13| (-3;2) (8:-2) (7;6) 1628 (-8;1) (5:-2) (4:3)
16.14] (-8:3) (3;0) 63) 1629 (-6;2) (8;0) (3:7)
16.15| (-6:4) (6:-3) (5:7) 1630 (-4;3) (3;-3) (2;:4)

pepiuH — Touka A(x,;v,), a onHa W3 CTOPOH KBajpara JIeXHT Ha npsMoi /.

KoopauHaTs! ToUKH A M ypaBHEHHC NpAMOH / B3AThH U3 TaGIHIEI B COOTBETCTBHH C

JAJTAHME 17. Hadity roiomans KBafpaTa, €CIM H3BECTHO, YTO OJIHA H3 €r0

BapHAHTOM.
Ne A(X43,) ! Ne A(x,:¥,) 1 /
17 (3;:3) x+2y—-4=0 176 | (1;4) 3x-2y-8=0
17.2.) (-5,0) 2x-3y-3=0 177 | (0:-2) x+y—1=0
173 - ((d=1) 3x-y-3=0 1758 () x+y—-4=0
174 | (52 X+ y+1=0 179 | (1:-6) ST
17.5 (2;2) 2x+3y+3=0 17.10(  (1;1) x—y—2=0




Ne | A(xe3¥0) I Ne | Alx,;,) ] ;
171 G4 2x+y+3=0 17211 (4:-2) Xx+2p+3=0
1712 (-2-4) x+y-3=0 7220 650D T x+2y+4=0
17.13 | (-3;0) x=2y+8=0 - [17.23| " (2;-6) 2x—3y-9=0
17.14 | (-2;-2) x+y+8=0 17.24]  (;1) 3x—y—12=0
i3 3x+2y-14=0_ [1725] (0;4) xty—2=0
17.167 (-2,0) x=3y-8=0 1726 (1:-4) 2x+3y-3=0
17.17 | (5:-1) 2x=)=6=0 1727 (150 3x-2y+10=0
17.18 |  (-5:2) 3x+y+3=0 17.28| (1:-2) *+3y—10=0
17.19| (52 x+3y+1=0 1729] (-1;3) X+y+2=0
1720 (-5:4) x-y+5=0 1730  (-2;0) . x—y—-4=0 |

& 3ANAHHUE 18. Jlausl sepuiunst Tpeyroyisauka ABC . CocrapiTh ypaBHCHHE

ero cpejHelt NMHUM, mapaielbHON cropoHe AB  (aus  sapuanros 1-10);

napamiesnbHoi cropone AC (mnsa BapuantoB 11-20); napaniensHoi cropoiie  BC

(nns Bapmanros 21-30). Koopauuars: touex A, B, C B3sath u3 TAOIHIET B

COOTBETCTBHH C BADHAHTOM.

o 4 B C D
| 19.1 -1.2) (11:-7) (6;2) (:3:-7)
19.2 (-9;10) (12;-5) (7;5) (1;-10)
193 (-1;3) (8;-3) (3;3) (0;-3)
19.4 (87 (10;-5) (8:3) (-4:-9)
19.5 (L31) (5:2) 4:1) (65
19.6 7.7 (8] (5;4) (155)
19.7 (4;4) (7:-11) (6;4) (3:-11)
19.8 (-6;4) (6:-2) (6;2) 1 (=6;-4)
19.9 {-3;5) (18:-7) (7;5) (2-7)
19.10 (-5;1) (4;-2) (3;0) (231:3)
19.11 (-3;3) (15;-6) (4:3) (1;-6).
19.12 (1D (7:-4) (9:6) (-3:-9)
19.13 (3;1 (12;-5) (5:1) (-4;-5)
19.14 (2:8) (5:-4) (6:4) (0;-8)
19.15 (3;2) 9:-1) (2:2) (-1;-1)
1 19.16 (-11:5) (10;-4) (7:2) 5:-7)
19.17 (2:5) (11;-10) (8:5) (-1;-10)
19.18 (-10;5) (8-1) (4:3) (-2;-3)
19.19 (2;3) (8;-9) (5:3) (2:9)°
19.20 (-5;2) (6;-1) (5:1) . (7:22)
19.21 (2:-4) (5;-5) (6:4) (:3;-5)
19.22 (-3;9) (9;-6) (7:4) (1;-11)
19.23 (32) (16;-4) (3:2) (0;-4)
19.24 (-2;9) (7;-3) (8;5) 4-7)
19.25 (-5;0) (13;-3) (4;0) (-5:3)
19.26 (-1;6) (5;-3) (5;3) (-1;-6)
19.27 (0;6) (15:-9) (6;6) (Gi-9)
19.28 (0;3) (3;-3) 6:1) (-6;-5)
19.29 (0;4) (12;-8) (7;4) (-2;-8)
19.30 (-13;3) (8;0) (3;2) (-3;-1)

No 4 B c No 4 B c
181 | (2-1) | (07 | (-6:-13) |18.16] (3;2) | (il34) | (-11;2)

18210 34) | (16 | Crd [1817] 12y | (12 | (5:4)

183 | (-130) G4 | G112y [1818] (1;3) | (3:D) [ (9:1)

184 | (;4) | (137-12) | (5:-8) |1819] (35-1) (7:9 | (3D

185 | (31 (7:1) (1:-5) [1820] (-2:4) (8:2) (-4:-4)

186 | (-23) | (8:9) | (10;11) [1821] (0;0) 2:6) | (-8-10) |
187 | (0;2) (:8) | (4:8) [1822] (2-4) | (10;-14) | (-2;-16)

188 | (2:2) | (10:6) | (-8-14) [1823] (3;1) [ (11;3) | (13;1)

RO @)l (n) f o) [182 ] ey | G LiEES)

18.10] (-1,:1) | (5:3) | (3;:3) |1825| (1;2) 13,00 | (1;-2)

1811 (14 | (U3:2) | (710) |1826] (3:2) (7:8) | (55:8)

1812 (3;0) | (7-10) | (-1;:6) |1827| (233) @7 | (-6:5) |
18.13| (-2:4) | (8:8) | (12-12) [1828] (0:-1) | (25 | (-105-11)
18.14| (0;1) Q) | (6:9) |1829] (2:4) (10:-4) | (-4:8)
[18.05] (2-3) | (10::5) | (0-15) [1830] (-3:0) | (L) | (5:0) |

3A/TAHUE 19. aust TOUKH A, B, C, D. Haiitu Touky ‘nepecetimms.

npambix AB u  CD. Koopauuatsl Touex A, B, C, D B34t u3 Tabmuust B

COOTBETCTBHH C BADHAHTOM. =

24

FATAHHRE 28. 3agauy Ha OKPYXHOCTE.

20.1. Haiity paRuyc 4 UEHTP OKPYMKHOCTH x' +y’ =4x B NOCIPOHUTE ee.

20.2. CocTaBuTh YPABHEHHE OKPY)KHOCTH C LEHTPOM B TOUKC 0,(3;4) u papuyca 5.

IlocTpouTs €e.

20.3. HaliTé XOOpIMHATH IEHTPA W Pajiyc OKPYKHOCTH x’ —2x+ ¥ +4y=0.

TlocTpourts ee.




20.4. CocraButTh ypaBHEHHE, OIDENENHTh KOODAWHATHEI HEHTPa U pafuyc
OKpYKHOCTH, nipoxonsiei gepes Touku A(4;0), B(0;2), O(0;0). Hoctpouts ee.

20.5. HaliTH KOOpAMHATEI LIGHTPA ¥ PajUyC OKpYXHOCTH x' + y° =2y . HlocTpouTs
ee,

20.6. LlenTp OKPY)XXHOCTH H&X;OI[H‘I‘C;I B CepefHHE DaJHyCc-BEKTODA ;=c01(6;8).
CocTaBHTh YpaBHEHHE OKPYKHOCTH H JIOCTPOUTS ee.

20.7. HaiiTH KOOPAMHATE! LIGHTPA H DPajuyc OKPYXHOCTH X' +2x+y'—4y=0.

ITocTpouTts ce.
20.8. Konust mmamerpa OKDY)XHOCTH Haxofarcs B Toukax A(6;0) u B(0:8).

OnpefienuTh KOOPAHHATEI LIEHTPAa M PajMyC OKPYXHOCTH; COCTAaBHTL YDaBHEHHE

OKPYXKHOCTH M ITOCTPOUTE €€.

20.9. Ha#iTH KOOpAHHATHI LIEHTPa M pPaJHyC OKPYXHOCTH X +y +4x=0. .

Toctpouts ee.
20.10. CocraBuTh ypaBHEHHE OKpY)KHOCTH, Kacaioiieidcs ocd OX, ¢ LeHTpPOM B

~ touke O,(-3;6). IIocfpomb ee.

20.11. Halitéi KOOAMHATEl LIGHTPA W DajHyc OKPYKHOCTH x'+p’=2x+d4y.

I’Iom‘ponﬁ:._ee.
20.12. CocTaBuTh ypaBHEHHE OKPYXKHOCTH C HeHTpoM B Touke O,(—6;8) 1 pajuyca

10. TTocponTs ee.

20.13. HalitTi KOOpAMHATEI LEHTPa M pajidyc OKDYKHOCTH X+ 1 +6 y=0.

[ToctpouTs ee.
20.14. CocraBHTh YpaBHEHHE, ONPEAENHTE KOOPAMHATE IEHTP2 H paiHyc

OKPYXHOCTH, Ipoxoadme yepes Touka A(5;0), B(0;-5), O(0;0) . Iloctpouts ee.
20.15. Haiiti KOOpAMHATH! LIEHTPA M PAJHyC OKPYKHOCTH x + ) +4x+2y=0.

TlocTpouTs ee.
20.16. Ilentp OKpYXHOCTH  HAXOJWTCH - B ] cepenune pmuyc»ﬁem‘opa

r= col(-24;10) . CocTaBUTE ypaBHEHHE OKPYIKHOCTH H OCTPOUTE €e.

26
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20.17. HaiiTi x00pAMHATSL IEHTPA 1 PAAKYC OKpYKHOCTH X + y° = 6x. [Toctpouts

€e.
20.18. Kouiel araMerpa OKPYKHOCTH HAXOJATCA B TOYKaX A(-8;0) n B(0;6).

Onpepeauts KOOPAHIATH LEHTPA W paaHyC OKPYXHOCTH; COCTABHTE ypaBHEHUE
OKPY)KHOCTY: ¥ HOCTPOHTS €€, : w
20.19. Ha¥ity x0Op/iMHATE HEHTIPa U pajuyc oKpyxHOCTH X —4x+y° +2y=0.

TlocTpouTs ee.
20.20. CocraBuTh ypaBHEHHE OKDYXKHOCTH € LEHTPOM B TOHKE Q(~_—8;3),

N

kacaioumieiics ocu OY . ITocTpouTk ec. ‘
20.21. Haiitu Koop,ﬁuﬂa'rm LEHTpPa K pagHyc OprxcHocfH x* +y' =8y. IlocTpouts
Gellil :
20.22. CoctaBuTh YpaBHEHHE OKPYKHOCTH © nentpom B Touke O (—12;-5) u
pamuyca 13. [ocTpouTs ee.
20.23. Haliti KOOPJHMHATE! LEHTPA M PANAYC OKPYXHOCTH X'+ ¥ +6x—4y=0.
TlocTpouts ee.
20.24. OnpepenuTsh KOOPAHHATEL LEHTpa B DPajHyc OKPYXHOCTH, HPOXOIAIIECH

uepes Touxu A(-6;0), B(0;-8), O(0;0). CocraBHTh ypaBHEHUE OKDYXHOCTH u

HOCTPOUTE €€. 5
20.25. Haiita Koopnﬁﬂa’}m LeHTpa ¥ pajuyc OKPYKHOCTH x*+y*+8x=0.

TTocTpOHTE €6,
20.26. IleHTp OKPYIKHOCTH HaXOMUTCA B CepelHE pajiiyC-BEKTOpa r = col(8;-6) .
COCTaBUTH ypaBHEHHE OKPYKHOCTH H IIOCTPOHTS €. '

20.27. Haiftu xoopauHathl LEHTpa H DPajHyc OKPYKHOCTH X +y =4x+8y.

Iloctpouts ee.
20.28. KoHupi AMaMeTpa OKpyXHOCTH Haxozares B Toukax A(0;-5) u B(-120).

CocTaBUTh yPaBHEHHE OKPYKHOCTH H TIOCTPOUTE €.

20.29. Ma#ti KOOPAWHATHI LEHTPA W .PANAYC OKDYKHOCTH X' +)°+4y=0.

ITocTpoHTE €&.

2



20.30. CocTaBHTh ypaBHEHHE OKpYXKHOCTH ¢ IHeHTpoMm B Touxe O(-1,-4),

racatometics ocu OX . TloctpouTs ee.

3ANAHHUE 21. CocraBuTh KaHOHHUYECKOE YPaBHEHHE SJUIHII

2 z

a b

IMonyocu a wu b crenyeT HaHTH, HCTIONB3yA AaHHbIE TabJikikl B COOTBETCTBHU C

papuanToMm. CJiesaTh YepTex.

Ne e s A heh @oKycHOE B e
BapUAHTA s 7 paccrosime 2¢ | 7 HCHTPHEHTET £
21051 = 9 i 0.8
242 15 L = 0.6 4
213 — 8 30 o T
21.4 i 15 v s
|5
i = 5 ) T
21.6 20 i T 0,6
247 - 7 o 0,96
21.8 - 5 40 5%
21.9 - 20 i 0.6
21.10 - 24 o b
21.11 - e 48 12
1
21.12 21 2 5 ol
e
21.13 29 - 42 =
21.14 & 21 i 20
29
21.15 30 = i 0.8
21.16 % o S o
21,17 i 16 2 15
17
AnEliin e : 5 8
= o 17
21.19 = 21 A 28
; ' 35
21.20 = 28 RS 21
35

28

—

—— VS

Ci s

T

T

Thgl.

s il

T fisia

| 35
221 = & 70 s
12
21.22 - 35 22 -
12
21.23 = ik 72 -
5
21.24 — = 30 "
21525 e 7 64 0.8
21.26 40 & % 0.6
9
21.28 - 40 L1 o
21.29 = e 72 0.8
21.30 = 16 \a 0.6

JANAHHUAE 22. Hcrromﬁy}; cBoiicTRa TUNEpOOIBL, PEIIHTE B COOTBETCTBHY C

BAPUAHTOM CHEYIOIYIO 3a1a9y:
22.1. Ha runeptone x’ —4y® =16 B3sira To4ka M ¢ OpIHHATOH, pasHo# 1. Halitn

paccTosmue o1 Touky M fo Goxycos runepOoIsL

22.2. 3anucath KaHOHMYECKOE YpaBHEHHE rurepOonel, 3Hafg, 4TO pPAacCTOAHHE

Mexy eé doxycamu pasHO 10 1 e€ nelCTBUTENEHAA OCE paBHa 8.

22.3, 3anucats

JeHcTBUTENEHAA HONYOCh PaBHA 25 , & DKCHIEHTPUCHTET 12

KaHOHHYECKOe

YpaBHEHHE

runepboisl,

3Hasg, HTO €€

22.4. CoCTaBUTH KAHOHMYECKOE ypaBHEHWe THIepbO/iBl ¢ MHHMON IONyOCkhIo,

paBHoii 2, 1 poxosLeii yepes TouKky M (6; -242).

22.5. Hanucars ypasHeHEE nmepﬁcmm, pMelolell BepIHHEL B Qloxycax, a rbmcycm

o
B BEpIIWHAX JUTHIICA —2—5—1—? =1

22.6. HanucaTs KaHOHHYECKOE YpaBHEHWE THIepOO/sI, 3Had, UTO PACCTOAHHA OT

OJTHOI U3 €& Bepilui JI0 PoXycoB pasHE 9 1 1.



22.7. Haiitd TOYKH MepecevYcHHs dCHMIITOT runepbonst x* —-3y' =12 ¢
OKPY)KHOCTBIO, MMEIOIIEH HEeHTP B [IPaBOM doxyce runepGone! u Npoxondilel yepes

HA4YaJIO KOOPAHHAT.

22.8. Ha runep6one 9x’ —16y° =144 HalTH TOUKY, paccTOSHHE OT KOTOpOH JI0

nesoro (oxyca BABOC MEHBIIE, HEM 110 IpaBoro.
22.9. IlpuBecTH K KaHOHHUYECKOMY BHIY YpaBHEHHE ruttepOoiE], 32MHCAHHOE B

i

NOASPHOH CHCTEME KOOPAHHAT p=—— 7.
- 2—/5cosp

22.10. @oxychl ZMICA COBNA/AIOT C doxycamu rumepbomsl  x’ -y’ =8,
CoCTaBHTh YpaBHEHHE DIUINIICA, €C/IH M3BECTHO, UTO OH LPOXORHT Hepes TOUKY
M(4;6).

22.711. IlpuBecTH K KaHOHHYECKOMY BHIY YPaBHCHHE runepGonk!, 3aNHUCaHHOE B

3

HOJIPHOH CHCTEME KOOPAHHAT p=—.
1-2cosp . !

22.12. AcMMITOTEI THITepOONBl 3a/AI0TCA YpaBHeHHAMHA 4y = 3x = 0. Paccrognue

Mescty doxycamu paBHO 20. COCTaBHTE KAHOHUMECKOE YpaBHEHHE runepboml.
22.13. CocraBuTs KaHOHHYECKOE ypaBHEHME rurepOoibi, eciu e€ AeUCTBUTeNbHA
ock 10, a sxkcnenTpucuTerT 1,4.
22.14. TlpupecTr K KaHOHHUYECKOMY BHIY yPABHEHHE TrnepOoibl, 3AMCAHHOE B
5 R R e R
HOJIAPHOH CHCTEME KOOPAMHAT p = —————.
- - 3—5cosp

2

22.15. Ha runepbone x’ -{7 =1 pasta Touka M c aGcuwmccon, pasHoi 1. Halita

paccrostHEe oT T09KH M 10 (GoKycoB rurepOobL.
22.16. IIpuBecTH K KaHOHHMYECKOMY BHAY YPaBHEHAE THNEPOONBI, 3alMcaHHOE B
i il :
HOJIAPHOH CHCTEME KOOPAMHAT p = — .
6—+/6lcosp
22.17. AcHMIITOTHI rumepGonpl 3afatores ypasHenusmu 4y +3x=0. Paccrosnue

Mek /Iy BEpIIKHAMY paBHo 16. CocTaBnTE KAHOHUYECKOE YPABHEHHE FUIEpOOIIB.

30
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22.18. Mnumas nonyocs runepGoisl pasia 6, a JKCUEHTPHCHTET PaBeH 1905

CoCTABUTS KAaHOHHUECKOE YPABHEHHE TaKol THIepOoIbL.

22.19. Cocrasurh KaHOHHYECKOE ypaBHeHUE ruiepOOoNEl, NPOXOAALIEH Yepes TOUKY

5
M (x@ ;«f—i }, 3Has, 4T0 SKCIEHTPHCHTET TaKoit ranepboNbl paBeH \/; :

2 2

22.20, Hafitii TOUKH [EPECEHEHHS ACHMITOT rutiepbons! %—%:i c ek

JUPEKTPHCAMH.
22.21. Haiity TpaeKropHiO TOYKH, KOTOpas HpH CBOEM JIBIDKEHHH OCTaéTes BCE
BpEM4 B JIBa Pasa Janbule OT TOUKH F(0; 4), uem oT nipAMOH ) = 1.
22.22. Tlpupectr K KaHOHMYECKOMY BHIY YpaBHCHHC runepOombl, 3aIACaHHOC B
25
12-13cosg

HOJIAPHON CHCTEME KOODAHHAT O =

2

2
22.23. Hadity TOUKM [epecedenys acHMITOT rHIepO oIkl —;—:E-%=1 c. ee

JMPEKTPUCAMY,

22.24. TlpuBecTH K KaHOHHYECKOMY BHAY ypPaBHCHHE runepOoNEl, 3amicanioe B
. » 1
TMOJIAPHOH CHCTENME KOODAYHAT e T e G
6—~/37cosp

22.25. 3amucars KAHOHWYECKOE YPaBHEHHC runepGoNpl, 3Has, YTO pacCTOSAHHE
Mexay e€ GoxycaMu paBH.o 10, a MupMas och pasHa 6.
22.26. TprBecTy K KaHOHHYECKOMY BHIY YPaBHEHHE rumepOosl, 3aNHCanHoe B
25 '

FIOIAPHOH CHCTEME KOOPIMHAT 0= —— 7= .
: 7 -9 cosp

92.27. 3anvcarsh KaHOHMUYECKOS YpaBHeHHe THNepOOINBl, 3Hast, HTO PacCTOAHHC
mexay e Goxycamu papHo 20, a JelcTBHTENbHAS TIOJyoch paBHa 8.
22.28. TIpupectr K KaHOHMYCCKOMY BHJY YpaBHCHHE runep0oIbl, 3aMHCAHHOS B

28
8—«,@(:05(0.

HONAPHOH CHCTEME KOOPAMHAT o =

31



22.29. 3anucate KaHOHHYECKOe YpaBHeHHe ruiepboJibi, ACHMMIITOTH KOTOPOH

y=1tx, a IUPEKTPHUCE] X = +/6.,

22.30. 3anucaTe ypaBHEHHE TPaeKTOPHH TOUKM M4, KOTOpas B KAW[Abll MOMEHT

JBHDKEHHS HAXOAUTCA BABOE Janblie o7 Touku f(-8; 0}, yem oT npsmoli x = =0

3ARAHUE 23. 3agauun Ha napabony.
BapuanTsr 23.1-23.9.

Ussecrho, aTo mapabona ¢ BepuikHOH (J, ¥ OCHIO CUMMETPHY, NapaieNbHON

OCH 0y, OTCEKAeT Ha OcH ox Xopay mmunod /. CocraBuTe ypaBHeHHE NapaboNEL, -

HaWTH KoOpAWHAThl (OKYyca, MapaMerp H YpaBHEHWE [UPEKTPHCH; [aTh
reoMeTpHueckyio miunoctpanuto. Koopausare! Bepiin O, n anuiy [ XOpHEI B34ThH

H3 'I‘aGJ'IHL{BI B COOTBETCTBHH C BAPHAHTOM.

[

- Ne 0, el Mo o) ] e 0 /
BapuanTa BapHAHTA BapHaHTa
23.1 (-2;1) 6 23.4 (-5;2) 3 28.7, (5:2) 4
232 (2;5) 2 285 (4;-3) 8 23.8 (-5:-3) 3
23.3 (7:-8) 4 23.6 (1:;-3) 5 289 (-5;-6) 2

" Bapuante: 23.10-23.18.

ITapabona ¢ OCBIO CUMMETPHH, NapaylensHOM ocH ox ¥ BepmuHoi O,
OTCEKAeT Ha OCH oy Xopay mmuHoit /. CocraBHTh ypaBHeHue napaGoibl, HaWTH
KOOpAMHATRL (JOKyCa, MapaMerp M ypaBHEeHMe MMPEKTPHCEHL JaTh NEOMeTPHUECKYIO
wuirocTpanmo. KoopauHaTel TOYKH C u JUTHHY [ XOpHB! B3ATE U3 TAONHUIE B

COOTBETCTBHY C BADHAHTOM.

Ne c / Ne e / o c ;
BapHAaHTa BapuaHTa BapHaHTa
23.10 | (-25-3) 6 23.13 (4;3) 8 23.16 (22
23.11 (=3;5) 350 23.14 (5:3) ) DAl (-1;-2) 3
23.12 (71 2 3 23.18 (3:4) 4

2315 | (5:6)
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Bapuanrer 23.19-23.24

Cocraputk ypasHenne napabosipl. ¢ sepiunHoii C ¥ HanpaBieHHeM OCH

CHMMETPEY, COBIANAIOLIHMM ¢ MOJOXUTEIEHBIM HaIpaB/IEeHHEM ocu oOx, €eciiu

W3BECTHO, 4To mnapabona [POXOIMUT Hepes TOUKY M. Jlath reoMeTpHYEcKy:o

wioeTpanmo. Kooppunatsl touek C- i M B3iTE 13 TabNUIbl B COOTBETCTBHH C

BAPHAHTOM.
Ne papuanTa 8 M No papnanTa C M
2319 (1;2) (4;8) 23.22 ;1) (-3:2)
23.20 D G 23.23 (2;3) (-4_;3)
23.21 (2;:4) (-6;8) 23.24 (4;2) (5:6)

Bapuants 23.25-23.30

(13 »

HMsgectHo, 4TO oKyc mapabonbl HaxoJuTcs B TOUKC F, a npamas “a

aupexTpyica napadosst. CocTaBHTh ypaBHEHHE riapabosisl ¥ HaliTH ee napaMeTp; Jarh

TSOMETPHYECKYIO HIINTFOCTPAIWIO.

Ne o . Ne P : X
BapHaHTa B&pHaHTa
1
2395~ (B;EJ 2y-7=0 23.28 (—3;——) 2y+3=0
5 2 i . 2 )
: 11
23.26 {(-6;-1) x—2=0 23.29 ——4+;—3 4x+5=0
23.27 @;—1) 2x-3=0 23.30 (6:3) y=7=0
3ATAHHE 24, TToCTpOMTE KPHBYIO.

24.1. y=—25-x". 242, x'—4x49y* +36y—-56=0.
243, y=A362y . 24.4. 4x*+8x+9y —54y—~100=0.
245, x=.49-y". 24.6. 4x*+16x+25)> +10y—50=0.
247, yp=l-+16-x*, 248. ¥ ~2x—-9y +36y-60=0.
249, x+3=416-5". 24.10. 4x’+24x~9y’ —18y-80=0.
a1 ya e S 24.12. 9x* —36x—4y’ —36y—100=0.
ZA130 pasl b o 24.14. 25%° —20x—9y" —54y—160=0.
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i : :
24.15. y=-3 /1_%, 24.16. x'~2x+y=0.

2417, y=aJ1-9x. 24.18. x*—4x+3+y=0.
24.19. y-u-JéT : 2420, ¥ 43x—-y-6=0.
24.21. x’=%1 Bry. | 2422, 2x*+8x—4y—10=0.
24.23. y_:—%m. 2424, Y =2y+x+3=0.
24.25. y:%m. | 2426. ¥ —6y+4x+5=0.
2427. x*-2x+y' —6y=10. 24.28. 4y* -8y +3x+6=0.
2429. ¥’ —2x+4y’+24y=53. 2430, 9y’ ~36y—4x—4=0.

ZAZKAHUE 25. B cOOTBETCTBHH C BAPHAHTOM, HMCKITIONUB NapaMerp [, HalTH

ypaHenue xpuBoif B Buje F(x, y) =0 u OCTPONTH €E.

1
x=3sect, =—, =
25.1. { e 257. 4" sint’ 25.13. {x i
y=2tgt. Sl y=4chit.
x=2sect, 4 t =
e { {x cosec pEisl 4 sh5t,
y=3tgt. y=ctgt. y=S5chS5t.
i = —sect, ﬁCtgt
: 3tgr. L 25.15. cth
Slr}.t )= 4th2f
x=4tgf, =—ctgf 4
25.4. { ’ 25.10. e 2516 7 ohdt
y =3sect. y =3cosect.
v =2that,
x=3igt, o x =1h5t,
TS5 . 4 251l 25517 5
= y 2 sh2t. el e
cost ch5t
: L0
X tgl, x=2ch3t, = —1—
25.6. 2 25.12. 25.18. sht’
=— =-3sh3t.
cost =—cht.
34

25010 il

2562088

2521

25920

x=t +2+5,
25.24.
y_r-H
x=2+2t+1,
25.25.
_r+-

3AJAHHME 26. TTocTpOHTE KPHBYIO.

1
26.1. r=cosp-sing. 261l r=-mt =

26.2. r=2cos2p.
26.3.: r=3sinZg.
26.4. F=sind@.

26.5. r=2cos3p.

26.6. r=sin@+cos@.

26.7. r=A2=~2cosp.

26.8. r=2sin3p.
269. r=3cosZg.

26.10. r=5{1+cos@).

26.17.

26.12. »=3sing.
2.6_13, 7 =2c0sQ.
26.14. #=3+3cosp.
26.15. rﬁé—co's_Zqo.‘

26.16. ¥ =4cos2@.

26.18. r="3(sinp +cosp).
26.19. r=9cos2¢.

26.20. ¥ :-%singo.

Y —r+2
i =P 44t +4,

cOSQ.

r=2(cosp - sing).

2527,

25.28.

2529

25.30.

26.21.
26.22.
26.23.
26.24.
26.25.
26.26.
26.27.
26.2l8.
26.29.

26.30.

5 s
X==-e05T
2

—isint
o

X =—COS{,

<

————S—Sint
e

r=3cos@ .‘

rs «E(sin(p +c0s@).
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AHAJIATHYECKASI FEOMETPHS B IIPOCTPAHCTBE

JANAHUE 27. Peuimr: clelVIOLINE 3a0a4H.
BAPUAHT 27.1

1. Yepes Touky M(1;1;-1) 1poBECTH MIOCKOCTH, NEPHEHAMKYISPHYIO K

I0CKOCTH X — ¥+ 2z —1=0 umrockoctu 2x + y+z+11=0.
2. Yepes Touky M(-1;2;-1) nposecTr npAMYI0, HAPALIENLHYIO TPAMOH
F a2 -1=0
x+2y—-z+1=0.
23 Haﬁ'm PACCTOSHUE MEKTY NPAMBIMH

{2_x+2y—z+20=0_,‘ Cx+7 y=5 'z+2

x—y—z+2z=0, 3) —1 4

4. CocraBuTh YypaBHEHHE IUIOCKOCTH, MNPOXONAIIE uepes [NeHTp cgephl
X+ +2 —x+3y+2z-13=0,  nepueHAHKYIApHOM  mpaMok - x=2¢-1,
y=-3t+5 z=4t+7. - :

5. Oce OZ ~ oce KpYINOro KOHyca ¢ BepUMHOH B Hadaiec KOOpIUWHAT, TOYKA
M;(3;4;7) nexut Ha ero moepxHOcTH. COCTaBATE YPABHEHME 3TOT0 KOHYCA.

: BAPHUAHT 27.2

1. Hatitu paccTosHEE MEXTY NapaiieIbHbIMY MIOCKOCTIME X —2y+z—1=0u

2x~4y+2z-1=0.

2. Yepez touky M(1;1;2) npoBecTH IUIOCKOCTh, HAPANNENLHYID TPAMEBIM

| x+1:yﬁ1=z+l do {2x—y+3=0,
x=—z=0.

o ] 2
3. Haiitu touxy Q, cHAMMeTpHuHYIo Touke P(3;-4;6) OTHOCHTENEHO MIIOCKOCTH,
IPOXOJHIEH Yepes TOTKH M;(-S;I 35), MT7;-2:-1) m Mx(0;-7;1).
4. CocraButh ypaBHenne cdepbl, Kacalomehes AByX Mapalienbisx 0CKoCTeH
6x—-3y—2z-35=0 u 6x—3y_2z+63=0, npuYeM ONHOH M3 HUX B TO4YKE
M;(5;-1;-1). L :

5. YcraHOBMTh, Kakag JIMHMS sBISETCH CeUeHHEM IocKocTH z+2=10 o

2 2 2
x z
Ly +— =1. JlaTs reoMeTPUUECKYIO HILTIOCTPALHIO.

HOBEPXHOCTH
30 VgD
BAPHMAHT 27.3

1. Ha#its yron Mexjy MI0CKOCTIMH 2x+y—2z-4=0mn 3x+6y—2z—-12=0.

2. Uepeas touxy C(2;1;3) mnpoBecTH TPAMYIO, napajJielibHYIO  IITOCKOCTH

X= ),

X+ y+2z=3 ¥ 1epeceKaloNyo NpAMYIo {
y=2z.

3. Halitn paccTosiHue OT TOHUKH C(3;-4;-2) HO DIIOCKOCTH, NPOXOAIEH Yepes

f’x-ﬂz_y—..?_
¥ Sep =0z T3 et 1
HpAMELE == U
LR y=3_z+3

[ _
4. Cocrasuth ypapieHme auamerpa cepsl s+ 42 +2x—6y+z-11=0,
HEepHeHRUKYISPHOIO K nnecfcéc'm 5x-y+2z-17=0. '

5. THocTpouTs NOBEPXHOCTH

a) X’ +y=25, . 6)x'—2x+z"=0,
2 2 .-‘.’2 yz Z1
== AL Gl E s
B) X +2Z z, r) S
BAPHAHT 27.4

1. Haiitu  yrasl,  06pa3oBaHHBIE HepHeHAHKYIIpOM K JUIOCKOCTH

x—2y+z-1=0 cocamu KOOD/IUHAT.

© 2. Yepes Touxky A(2;2;1) mpoBeCTH IUIOCKOCTD, IieprieHANKYIBSIPHYIO TPAMON

{x+2ywz+1=0,

2x+y—z=0.
» 5 y.+ zoz D
3. Haita npoexmuio Touky P(2;-1;3) Ha npiMyro . o)
4. BpMUCHHTE  Pajuyc chepsl, KoTopast KacaeTcs TIoCKOCTEN

35+ 2y—62~15=0, 3x+2y—62+55=0.

5. VCTaHOBHTE, 9IC  IIOCKOCTH x =2 [epeceKaer  BIUIHICOMA



2 2 2
z o
2 4242 =1 no UIHICY; HAHTH €ro f1OJlyOCH, CAENATh HEPTEX.

BAPHAHT 27.5
1. CocraBurs ypaBHEHHE IUIOCKOCTH, TPOXOJSALIEH Hepes TOuKH Mi(1;2;-1) n
M(-3;2;1) u otcexaromeii Ha ock OY oTpe3ok b =3.
2x—y+z-1=0,
2. Yepes npamyIo u TouKy M(2;2;2) npoBecTH IIOCKOCTE.
x+y-z=0,
3. Hattu NPOEKIIHIO TOUKH P(5;2;-1) na nmockocts 2x — y+32+23=0.

4. CocraButh ypasHenue cdepsl ¢ nenrpom C(3;-5;-2), Ans KOTOPOH IUIOCKOCT

2x —y—3z +11=0 sBisercs KacareNbHOM.

2 2

5. Onpefenurh. CceYeHUe  IMOBEPXHOCTH XY _2=1 nnocxoctsio,

25 16
niposexenHoil yepes Touky M(0;0;1) mapannensro miockoctn XOY.
BAPHAHT 27.6
1. HaliTi paccTOsSHHE MEKIY IIIOCKOCTAMH {2:«: it e,
3 2x+y-3z+8=0.

2. Hality TOYKH TIepecedeHHd HPAMOH ¢ KOOPAHHATHEMY MIOCKOCTHMY, ECiu
npAMast 3a/1aHa ypaBHeHuAMH 2x +y—2-3=0, z+ y+z-l= 0.

3. BRIMHCIUTE " obmem ITUPaMH 5L, OrpaHHYeHHOH IJIOCKOCTRIO
2x~3y+8z—12=0 u KOOpJHHATHEIMHA TI10CKOCTSAMH.

4. Haiiti uentp u pamuyc chepst x° + p” +2° +2x+3y - 52=0.

- Z 2
S 3 A
5. Halitu TOuYKH TiepeceUCHMA TIOBEPXHOCTEH M  IIPSIMOH ? + X; = e

xtlilly=2 243

e e D
' BAPHMAHT 27.7
1. HamvcaTh ypaBHEHME IUIOCKOCTH, PAaBHOYJaMeHHOH OT JByX 3a/[aHHBIX
wiockoctell Py u Py 4x—y~2z-3=0n dx—y-2z-5=0. ;
2. Hanmcats ypaBHeHHe LpAMOH, mpoxoasmrel wepes Touxy My(3;-2;-4)

mapalieNbno  miockoctd  3x—2y-3z~7=0 u nepecexawiel  npsaMyio

38

{¥'S ]
!

(6]

o

: 2x+2y—-z-10=0,
3. Hawitu paccTOSHHE  MEXAY HPAMBIMH b,

ST

3 —1 4 .
- 4. Cocrasurh ypaBHeHWe cepbl, IIEHTP KOTOpDOH JISKHT Ha NpaMOi

Ix+4y-z-T7=0, 4x+5y+z-14=0 u KoTopas KacacTcd IIOCKOCTEH

x+2y-2z-2=0u x+2y—2z+4=0.
5, CocrapuTs YpaBHEHHE TIOBEPXHOCTH, 006pa3oBaHHON BpallEHHEM KpUBOH

2

{y =; ’ goxpyr ocu QY. Chenarhb HepTex.
X=VY,

BAPHAHT 27.8

1. CocraButh YpaBHEHHE [UIOCKOCTH, ApoXosLIeH Hepes TOUKY M(1;1;1)

TApaIIeNBHO BEKTOPaM &, H 4y, eCIH a, = 0,52}, m @, = {- 1,01}

x—1 z—2

2. Haiitm paccrosue 0T TOYKH M(0;1;2) no rlp'mjaoif‘x i =)= 5 H
HPOEKIHEO TOKY: M 13 TIPSMYIO.
x-1 y+2 z-5 x—7_y—2_z-—1
3. Voenurscs, 4r0 IPIMEIS mz— = -—;*3.—_: q u 3 == ol

HPUHAIIENAT OJIHOM IIOCKOCTH, Y Haucath ypaBHeHHe 3TOH MIOCKOCTH.
4. CocTapyThk ypaBHeHUE ChEpPHI, €CIH Mi(2;355), M?(4;1;-3) — KOHIIBI AHaMeTpa

chephl.
) et MO
5 Haiityi TOUKH TEpecedeHMs IOBEPXHOCTH " iy i e H o up 2

S AR

4 -3 4
BAPUAHT 27.9
1. Hapucars ypaBHeHHE [IJIOCKOCTH, NPOXOAAIICH uepes TOHKY M(0;1;2),

2

TiepreH MKy IAPHON NpsMoit 5 =y=- 5

- 39



x+7 yt+t4. z+3
TIpAMBIMIAL T e 2 H

MEXAY

2. BrluyciiuTh  paccTOfHUE

5 4 -2
X2l y45 2.2
5 s
3. Hanucath YpaBHEHHE MI0CKOCTH, HpOXOoAALLEeH yepe: HPAMYIO

x-1 L2 ] TIEpPIEeH AUKYIISIPHO IDIOCKOCTH X+ y~—z +1=0.

0 2 |

4. CocraBuTh ypaBHeHue cepbl, ecii U3BECTHO, 4To Touka C(3;5;2) — uentp

chepst 1 mI0cKocTh 2x — p — 3z +11 =0 xacaeres chepsl.

2 22
—+4—=2y ¥ DIOCKOCTh

5. VYbenutrbcss B TOM, UTO IIOBEPXHOCTE 3

2x-2y—z-—10=0 wumeroT ofHy OOILYIO TOHUKY, HAHTH €€ KOOPAMHATHL, CHENATH

YepTex.
; BAPUAHT 27.10
1. CocraButh ypa;Her{e OIOCKOCTH, HpOXosimel dYepez Touxu P(3;-8;-4),
O(3;0:0), RO0:5). '
xty—z+4=0,

2. Hafity  TOYKY  IEPECCUEHHS  LpAMBIX { H -

2x=3y—-z-5=0,

Xal Ay a e
4 1 20

An2wns et
5 1 2

3. Haiiti ypaBHEHHe IUIOCKOCTH, IPOEKTHPYIOMEH NPAMYIO

Ha miocKocTh x +4y—3z+7=0.

. 4. Vcrauopurh THI moBepXHoctH 9y’ —16z° +64z—18y—199=0 u cpenars

TEPTEK.
2 2 2
y Tyt
5. HccnenoBare MeTonoM cedeHud (opMy ITOBEpXHOCTEH —4~+-5~—I=1 U

cZlenaTh IepTeK. :
' BAPHMAHT 27.11

1. Ha¥itu ypaBHEHME IUIOCKOCTH, HpoOXojsiiedi uepes Touku A (2;-15;1) u

M,(3;1;-2) nepnesMKyISPHO TUIOCKOCTH 3x — v~ 4z =0,

40

#
el

o=
\

By

=

@ i Ix—p+2z-6=90,
2. HaliTH ypaBHEHME [NIOCKOCTH, IPOCKTHDYIOIIEH NpAMYIO
: SER AN x+4y-z+1=0,

Ha IJI0CKOCTh X —2y+2z —5=0.
3. CocraBuTs ypaBHeHHE NpAMOi, npoxoismiel depes Touky A(4;0:-1) u

xelrdsizes
4 3

nepeceKalolen JBe NpAMbie Hx=5 y=2-1t z=—1+27

4. CoctaBUTh ypaBHEHHE CGephl pajHyca R=9, MPOXOJAIICH HUepez TOouKH
M)(15-2;-1), M(-5;10;-1) u M(-8;-2;2).
5. Kakas IOBEpXHOCTE OIIPENIe/IAeTCS YPaBHEHHEM
25’ + y* +2° —dx+4y+4z+7=0? Caenats uepTex.
BAPHMAHT 27.12
I. Halitn ypaBHeHMe IUIOCKOCTH, MPOXOMAIICH uepes TOuky © My(2;2:-2)

3x—2y—z4+1=0 u

TNEePNEeHIUKYIAPHO  JTHHHH nepeceyeHuA TIIOCKOCTEH

x—y—z=0.
2. CocTaBHTD ypaBHeiiHe OnccekTpHcHl yria A4 TpeyrolbHHKA ¢ BepLIMHAME
A(2;3;-1); B(1;-2;0) u C(-3;2;2).

vl iys2 ena
2 4 505

3. Haiitu npoexuuio Touxn A(4:3;10) na npﬂMyfé

4. Chepa ¢ wnewrpom C(1;-2;4) xacaercs miockoctd 2x—y+2z-3=0.
CoCTaBHTE YpaBHEHHE CHEPHI. |

5. TlocTpoHTh HOBEPXHOCTE, 3a/lAHHYIO YPaBHEHHEM
9y® ~16z" +64z~18y --199=0.

BAPHAHT 27.13

1. Haiitu Beicoty nupamuisl SABC, onymieHHyio Ha BepiuMHb! S Ba rpaHb, ecny
S(1;4:-2), 4(0;-1;1), B(3;5;-1), C(1;-3;-1).

2. Halitm yron Mexay [psMoOH, npoxomsiued uepes rtouky M(-1;0;-5) =
M(1;2;0), u nmockocTeio X — 3y +2z+ 5= 0.

y—4 z+1

= o o X
3, Haiity ypaBHeHHe IPOEKIMH NpsSMOM P Ha IUIOCKOCTS

x=—p+3z+8=0.
41



4. Cdepa npoxonur Hepes ToUKYy M(2;2;2) 1 HMEET UCHIp B TOUKE C(15-1;-1).
CocTaBUTE €6 ypaBHEHHE.
5. Metonom cedeHus HcenenosaTh QOpMYy M 3aTeM MOCTPOMTH IOBEPXHACTH
2 +zi=l-x
" BAPMAHT 27.14
{. Hality ypaBHeHHE NJIOCKOCTH, MPOXOAAMEH 4epes TOUKH M(1;1;-1y u
My(-1;1;-1) mapaniensHO IpSIMOH, olnpenesie Mol TOIKaMHu A(S ;=2:3) 1 B(6;1;0).

2. CocTaBuTh ypaBHeHue NPAMOH, nexaulel B miockocth XOZ, npoxofsuiei

=2 +1 =
gepes (0;0;0) n nepneH,uHKympHoﬁ K npsAMOH i : L 5 L2 l > !
3. Haiitu ypaBHEHWE TIOCKOCTEH, TPOEKTHPYIOHINX TIPAMYIO

Ix—4y+z—-1=0,
Ha BCE KOOP/IMHATHBIE [UIOCKOCTH.

“15x+8y—-32+9=0,
4. TlocTpouTs MOBEPXHOCTH z° + 22 —4x +1=0.

5. MetomoMm cedeHMi WCCIENOBaTh (POPMY IIOBEPXHOCTH M IOCTPOHTE €c:

BAPUAHT 27.15°
1. CocraButk ypaBHEHHE nnbcxocm, NPOXOAAINEH HYepe3 NepneHIMKyILpEL,
onyiennsie u3 Touku A(2;0;4) na mnockoctd x —7y+2z=0 u Sx+3y—2z=0.
¥
Zin L

e ]
. CocTaraTh ypaBHEHHS IPOCKLMH INPIMOKH T= y+1»—~—1— ‘Ha BCe

KOOPAHHATHEIE IUIOCKOCTH.

u $ x=1 y+2 z
3. Haiiti ypaBHeHHe IUIOCKOCTH, NPOXOMAIIEH Hepes IpAMYyo T =L =

1 3
TapaIeIbHO TIPSMOI ¥yl yo2 g2
3 9 bl 3 e 5 5

4, Hailrn  nmewrp W pamuyc  cfeph,  3aJaHHON  ypAaBHCHHEM

2+’ +2° —6x+8y—4z=0.

x—4 y+3 z-2 ¢k
s HEPECEKaeT OJIHOIIOIOCTHAIH

5. B xaxux TOUKax lpsamas

¢ s
3

g

f!.r

2 2

i

x
_ TUIepoonous e +=— —— =12 Cenats HepTex.

9 &
BAPUAHT 27.16
1. Cocrasuth ypaBHeHHE TUIOCKOCTH, NIPOXOJSINEH uepes NHHUIO NepecedcHus
wiockocteil X+ Y +5z2—-1=0, 2x+3y—z+ 2 =0 u uepes Touxy M(3;2;1).
2. CocrasHTE ypaBHEHHe HEpNeHAHKYISIpa, omyieHHoro u3 0(0;0;0) na npamyro
x—2=y~1=z—3 . :
2 3 1

3. TpeyronsHuk ABC ofpazoBan nepecedeHueM x + 2y + 4z — 8 =0 1mockocty ¢

KOOp/IMHATHBIMH OCHMPI: HafiTu ypaBHeHHE Cpe/IHUX NUHMH Tpeyrojbuuia ABC.

4. Touku M(4;-1;-3) u N(0;3;-1) — KOHUBI OZHOTO K3 AHAMETPOB CEDEL
CocaButh €e ypaBHEeHHUE.

5. HaliTh ypaBHeHHME TIOBEDXHOCTH, IIONYYeHHOH HpH BpAlICHHH NPIMOH

{x+2yz4,

L Bokpyr ocelt OX u OY. Chenats ueprex.

BAPUAHT 27.17
1. Hajitu Touky [V, cummerpuunyio Touxke M(1;1;1) oTHOCHTENEHO HaHHOM
IIOCKOCTH X + ¥~ 2z —6=0.
2. CocraBurh ypaBHEeHHE NpAMOH, Npoxopsumiel uepes Touky M(1;-2;3) u
obpasyromeit ¢ ocsimu OX u OY yrist 45° 1 60°.

- iy z—2
3. Haiitn ypaBHeHue MPOGKUMH NpPAMOH S y+3=—— Ha IUIOCKOCTH

2x+3y~-2z-5=0,

4. Cocrasuth ypasHenue cdepsl, npoxosuen yepes Touxu A(1;2;-4), B(1;-3;1),
C(2;2;3), IGCHPI ee 1eHTP HAXOJUTCH B INTOCKOCTH XOY.

5. TTOCTPOUTE HOBEPXHOCTE: X° + Y —2° —2x =2y + 22 +2=0.

BAPHAHT 27.18

1. Halit ypaBHEHHE I[UIOCKOCTH, ﬁpoxo;mmeﬁ gepes TOYKY IIepecevueHys
mnockocTelt 2x+2y+z—7=0, 2x—y+32-3=0, 4x+5y—2z-12=0 u ToukH
M(0;3;0) i N(1;-1;1).
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2. Hailitn Touky N, CuMMeETpUYHYI0 Touke M(1;1;1) orHOCHTeNBHO mamHOI

IpSMOH f—_—I—='~V~=Z+1.
2 3 -1

3. Cocrasute  ypaBHeHue

TIOCKOCTH,  NPOXOAgiieH Yepes  NpaMyro

x+1 y-2 =z ;
T:T:Zi 1 TIepHeHANKYIAPHON MIOCKOCTH 3x + ¥ — z + 2 = 0.
=3 +(y+2) +(z-1) =100,

4. Halitn nientp u panuyc OKDYKHOCTH:
2x =2y —z+9=0.

L

- Hoctpouts nosepxuocts x* — y? —4x + 8 Yy —22=0.
BAPUAHT 27.19
1. CocraButs ypaBHEHUE IIOCKOCTH, HPOXOIANIEH Yepes JNUHUI0 liepeceneHus
IIGCKOCTEH 2x Y- 197030 0 H 3x+y-7z-2=0 u Hepried IHKYIIpHOi
TLIOCKOCTH X + 2y+35z—1=0.

x~1-1:y—l_z—2
2 =1 3

2. Yepes mnpsamyro HPOBECTH [LIOCKOCTS, MApajuieNbHyIo

BeKTopy §{-1;2;-3},

3. Cocrasuts ypasHenme wpsMoi, npoxojameti wepes touky M(0; 2 1) u

obpasyionielf pasHsIe YIB! ¢ BEKTOpaMu G =i + 2/ +2k, b =57 I ¢ =3k

4. Hality ypasHeHue noBepxuoctH, HOJTy9eHHOH npn BpAleHHH  [IPAMOit

{2y+z 2.0,

o BOKpyr ocu OZ.

Sy Coc*ragﬁ’rr, YPaBHEHHE SJUTHIITHYECKOTO Napaboion/a, KMEromero BEPLIHHY B
Touke O(0;0;0), ockio KoToporo smnseres ock OZ, eclii Ha er0 MOBEPXHOCTH 3aJ(aHbI
TouKH Mi(-13-2;2) m Mo(1;1;1).

BAPUAHT 27.20
1. CocraBats YPaBHCHME IUIOCKOCTH, TIPOXOAIEH HUepe3 Havalo KoOpIHHAT U
yepes Toukn P(4;-2;1) u O(2;-4:-3).
x - 2 o 1—!»_2 2l

3 4 2

HCPHEH M KYTAPHYIO TNIOCKOCTH 2x — 3y + 52 —3=0.

2. Yepes

IPSAMYIO [IPOBECTH IUIOCKOCTS,
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3. CocraBuTh YypaBHEHHS TIPAMOH, TpOXONSIIEH 4epes TouKy A 4

HepreHANKYJPHOH BeKTopam AB u XE‘, ecnu A(1;2;1), B(2;3;3), €(3;3;2).
4. Haliti  ypaBHeHue JIMHME  [epeceueHHs  I[IOBEPXHOCTH zZ=x —
miockocTami z=1, y=1, x=~1, Crenars yeprex.

5. CocTaBUTE YpaBHEHHE DIIHIICOMNIA, OCSIMH CHMMETPHU KOTOPOIO CIYKAT OCH
KOOPJHMHAT, €ClTH Ha €ro [OBEepXHOCTH 3aJaHsl TpH ToukH  A(3:0;0), B(-Zgg,(}

2

;-‘1; % 7

1. Cocrasute ypaBHeHHE IUIOCKOCTH, OTHOCHTENBHO KOTOpO# Touku M)(1;-4:2) u
My(7;1;5) cHMMETPHIHBL
slispr |
3

2. Ha#ity ypaBHEHHA IpPOEKIHH IPAMOH Ha TIOCKOCTH

x—y—2z-5=0.

3. Jlaubl Bepmueel Dapanenorpamma ABCD: C(—2;3;~Sj u D(0;4;-7) u Touks
nepeceyenys auaronaned M(1;-2;-3). Hafmi ypaBHeHne CTOPOH M JHaroHanek
napwmen'orpamma,

4. HaliTn KOOpJHMHATHI LEHTpAa M pamuyc OKPYIKHOCTH X+ +2° =100,
2x+2y—z=18.

5. TlocTponTs NOBEPXHOCTE 4x” — y* +42° —8x+4y+82z+4=0.

BAPHAHT 27.22

1. Jlexar au touxu My(2;1;1) u My2;1;3) no oxHy CTOPOHY OT IIOCKOCTH

x+2y—z-2=07

yat 1oz
2 A

noxtl=y—l=z

2. Onpenemuts A Tak, 910061 OpsMEBIE Xx—1=
[IEPECEKANHCE.

Ix+4z+1=0,
3. Haifti ypaBHeHHe OOUIEro NEpneHAMKYJApa K HPIMbIM M
x—4y+9=0,
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»=0
{;-: +2z+4=0..

4. Cocrasuth ypasnenne Kpyrosoii LHHIHHIPHYECKOH nonepx‘nocm, ecnu
U3BECTHEL YPaBHEHHS €€ OcH X = 7 + 3f, y=1+4t, z=34+2¢t u Kobpnm{amr OAHOMH
43 ee Togex My(2;-1;0).

5. Hcenenosats meronom ceuenmuit nOBePXHOCTh x° + )’ —z> =~1. Chenats
YEPTeK.

BAPHUAHT 27.23

1. Yepes Touky M(0;1 ;2) TPOBECTH IIOCKOCTH HEPHEHIHKYJIADHO K IIOCKOCTH
x+2y-z=0 uk mrockocru XOY.

2. Ha¥Tu Npoexnmio Touku M(2;3;1) na npsimyto x=1-7, y=2¢f - 2z =3r—9

3. CocraButs  ypasnenwe rmocxocrﬁ, B KOTOpOH  nexar  npsaMele

Y+

=1 2

4. COCTaBHTb YPABHEHHE TOBCPXHOCTH, 06pa30BaHHON BpaiieHHeMm rapabossr

=ZF—

2z =10y, x=0 BOKPYT ocu OZ, Cnenats yeprex.

2 2

5. Onpenenute  ceuenue NOBEPXHOCTH -t 2 = 22 = ] [IJIOCKOCTBIO,
25 16
HPOBEAEHHON qepea TouKy 4(0;0;1) napamnensHo niockooTy OXY Crenats qepTexc

_ BAPI/IAHT 27.24

i. Hatitn reoMeTqueCKoe MECTO TOYeK, TaKHX, 4YTO OOREM TeTpasapa ¢
sepunamu M(x;y;z), A(1;2;1), B(-1;1;1), C(2;1;-1) pasen 10

2. Halitu npoexuuo Touky M(2;1;1) Ba mockocTs x + Y+3z+5=0.

3. CocraButk ypapHeHue IIOCKOCTH, B KOTOPOH JIeXAT npsmbie

x=2f—1, X =2f+3,
y=3t+2, u {y=3t-1],
z=21-3, z=2i+1.

4. B nockoctn OYZ nama OKPYHOCTB C LEHTpOM B Touke A(0;4;0) panuyca
r=1. Hanmcate ypaBHenue TOBEPXHOCTH, 0Opa3oBaHHON BpaieHuem ,lIaH/HOﬁ
OKPYXKHOCTH BOKPYT ocy OZ.

46

5. VcranoBUTh, Kakas JIMHMSA SABISETCH CEUYEHHEM TiIocKocTH x—2=0 u

2 2
OBEPXHOCTH Z = —— — 2 Jlats reOMEeTPUYECKYIO HILTIOCTPALHIO,
Gy 4i%s

BAPHMAHT 27.25
1. CocraButs ypaBHeHME IIOCKOCTH, = DaBHOYAAJICHHOH OT [JIOCKOCTEE
xty—-2z-1=0ux+y—-2z+3=0.

x+y+z=0,

IPOBECTH ILIOCKOCTB, IIAPAJNENBHYIO
2x=y+3z2=0,

2. Yepez mnpsaMyro {

NnpaMoH x =2y =3z,

3. Halita ypaBHEeHNA H JUIMHY NIEPICH/IMKYIAPa, ONMyIeHHOTO 13 ToMkM A(0;-1;1)
Ha MpAMYIO y+1z0,- x+2z2-T7=0.

4. OnpenenuTh KOOPIHHATEI IEHTPa H paguyc chepsl

36x’ +36y° +362" —~36x+ 24y~ 72z ~95=0.

2 2

: x
5. Flccne/ioBaTh METOZIOM Cedenuit THOBEPXHOCTH Z = o o i’_6 Crenats ueprex.
BAPHAHT 27.26
x=t+1, x=~f+2,

1. Haiiry paccrosinpe MeXOy NpsMBIMH 4y =2 -1, u qy=-2f-1],
Zi= 208 z=-21.

2. I‘I y

x+2y-z=0,
3. CocraButsh ypaBHEHHE IIOCKOCTH, NPOXOAAIICH Hepe3 Havano KOOpPHHHAT H

x=2+3,

“depez NepIeHINKYIAD, OnyIen b 13 Touka A(1;-1;0) Ha npamyio {y Sy

4, CocTaBuTh ypaBHEHHE OKPYKHOCTH, 0Opasyromeiics B CcedeHHM chepr

(x-1+(y-1)7 +(2-3)’ =25 xoopnuHatHOH  mrockocteio z=0. Jlame

TFeOMETPHYCCKYIO HITHOCTPAIUIO.

5. TlocTpouTh NOBEPXHOCTh 4x” + 1 — 2z ~24x —4y+ 2z +35=0.
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BAPHUAHT 27.27

ji: Haﬁ’l'}iyron'memynngMMH {4)"".}"‘2-%12:0, 2 {3x—2y+16::0, ;

Y=-z—-2=0, 3x—z=0,

2. Cocranyre YPaBHEeHU  npoekuuii  mpsmoii x+2y+32z-28=0, U
: 3x+y+4z-14=0,

KOOPAMHATHBIE IOCKOCTH,
3. Yepez TOUKy A(1;2;1) nposectu [IOCKOCTR, NapamiensHyio HPAMBIM
{x+2y~z+1=0, (2x-y+z=0
H 3
s e e X—=y+z=0.
4. Hajitu newtp v panuyc chepr 25 + 2y’ +22% +x+ y+z=0.

2 il )
5. Onperenurs  ceuenue TIOBEPXHOCTH oy e 1
3

4015

TIPoRB i ;0;
POBEICHHOH uepes TouKy  N(1;0;0) mapamnensuo wiockoety  YOZ.  Jlars
PEOMETPHHYECKYIO WINTIOCTPALMIO,

C  [IOCKOCTERIO,

BAPUIAHT 27.28
L. Haidrn PAcCTOsHME Mexc1y néroctcocmMu

X=y+z-15=0 x 2x=2y+2z-10=0.

X—-yp=z=0,

2. Hality npoexiuio TIPSIMOi
: X=3y+2=0,

Ha ITOCKOCTL X+ 2y +32-2=0 y

ONPENCNHTE YTOll, COCTABIAEMOHN 3TOMN HIPOEKIUSH ¢ MI0cKoCTEIo XOY,

3. C
Cocrasuts, ypasnenwe TUIOCKOCTH, KOTOpas JIE/UT MONONaM ToT JBYTDAHHELH

YIOII MEXTY ITOCKOCTAMU X + 2y~z—1=0 nu X+2y+z+1=0, B KOTOPOM JISHKHUT

rouxa A(1;-1;1).

4. (?oc:raama YpaBHenue chepr, eciu M, 2;0;5) u M(8;1,9) — xoHuEI NHameTpa
ciepel

o V 2 2 2
5. Hality toyku NEPECEUCHUST NOBEPXHOCTH o — 2 4 <0,

V6 0y H  IpsaMoi

,.: N

il

(ST
w [
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BAPHAHT 27.29
i.Ha ocu OZ waittn TOYKY, PaBHOYJANEHHYI0O ©OT  TJIOCKOCTeH
12549y~ 2021920 n 16x =12y +152-9 =0,
2. Cocrasurs YPaBHEHUS IIOCKOCTEH, HPOCKTUPYIOLIHX TPAMYIO

X=y42z43=0,. :
Ha KOOpAMHATHEIE ockoeTH x =0, y=0, z=0,
2x~y-z+1=0, g
3. Hepes touky A(2;1;1) nposectH NpAMYIO, . HAPAIUIENBHYIO TINOCKOCTSM
2x=y+1=0, y-1=0. _
4. CocraButh ypaBHeHHe CEpBI, €ClH H3BECTHO, YTo O5(2:3:-2) — HEHTP chephl

H TIpAMas -Ji;—% = __335 = Z Kacaetcs cepsl.

2 2

i x
5. Mceneiorars METOROM CUSHHH (GOPMY TOBEPXHOCTH o + y? =2z W cenath

HepTex.
BAPUAHT 27.30

1. CocTaButk ypaBHeHHe IUIOCKOCTH, NPOXOASAIIEH depes Tpu Touku M;(0;0;5),

Ma{03-2;0), My(-530;0). |

2. Hatitu paccrosuue ot Toukn 4(3;-1;2) 1o npsmoit {ii_y}i -:z+ '; i :’01

3. Hajitn ypaBHEHHE IUIOCKOCTH, NMPOGKTHPYIOLIEH MPAMYIO 5%2_ e '2°"l

HA TIOCKOCTE X +4y -3z +7=0.
4. VCraHOBUTE THIT nbnepxuocm 3y° —5132:2 +12y+182-25=0 wu cpenars -
YEPTENK. e
5. HaliTy ypaBHEHHE TOBEPXHOCTH, NONYMEHHONH IIPH BPALICHMH MOpPAMOIL
{x +3z=2,

9 BOKpyr ocu OX u OZ. Crienath YepTei.
Yol
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MATEMATUYECKUHN AHAJIH3 ®YHKIWU OIHOI'O 3AJAHME 29. B coorBercrBHH C BapHaHTOM, MECMOBIys ONpejeiierue

NEPEMEHHOI'Q
BBEAEHUE B MATEMATHUYECKHI AHAJINZ

i i =A. Hare
npexena ynkimn no Kown (Ha “aseike £ —0 ), A0Ka3aTh, 4TO !{1_511 f(x) pif

IFeOMETPHUECKYIO HIITIOCTPAHEG,

50

72x2_ =llx+5 3

‘ 201 limXit16x+le | o 29.16. lim S
SAJAHME 28.. [Tokasars, uro lima, = a. Beipaxenue jus a, Y 3HavdeHHe g et A L zx 7
i e CE i Do et alxdd o
B3ATE U3 TaGNHIE! B COOTBETCTBHU C BADHAHTOM. 200 lll_l"l} R R Pl x—3
2
~7x-6
| %% 9, a e a, a 203, [ X t3x+6 29.18, lingz’fwgg—:ls’.
— k] x—>=2 +2 Xerb L
28.1 i o 28:16 dal 1 i 5 - . 3x +11x+10
1+2n 2 nt+4 B a et el 2010, lim s e en - ol
2n—1 i f n+i grel x2 x—2 . T X
28.2 = 28.17 1 G +9
4n+1 2 02 205, LmiXt20x+25 o 2920, llim 2 e Ly
283 cHi 2 28.18 it 2 foiealn hon e S e
j n+2 i n+5 . 3x’—8x-3 lipoX = 23x 12 o
1 1 3 ] 206, lim=tom s al0. 2921. lim——=--
H+ == x=-1 X+ i
28.4 = 28.19 —-— 2 1
1+2n 2 3n—1 3 : : x2~3x+2__ 2992 1im7x +_§§w%ﬁ_9?
ol e 5 Ll e foae
' 3+l 3 : 3eon i . 7x-29x+4 im X = Tx43
M oL 29.23. lim .
28.6 . : 2821 St ! 29.8. lim oL Ty
; 2n+1 2 : 2n-1 2 ot an sooa. Jim X 522" |
1-3n 4n+1 299 lim=——e i L
28.7 -3 28.22 2 R DR
‘ - = e R TR S 1 e
28.8 Tn+5 7 28.93 14-3n 5 29.10. lxl_l:lex—_z——”“ : ; =SAL o
: 3+2n 2 i 4n—1 4 2 . 2x° =13x+15
P AASINOk —-3x+2_ 1 2096 Al sl
28.9 e L 28.24 iihicy 3 ol e G i
: 6n—2 2 ; n+3 ; 2 3x? - 23x+30
—4x+3 e e ey
b 1-2n 1 s 2-3n 3 29.12. 1imL‘xI——=—1. 2927, lim——=— 13
s - = i % = Tl b i
4n—3 2 2n—1 2 X 42x-15 . o limsx +4x 6=~]3'
28.11 2 1 28.26 L £ 2913, EEE%T” S e )
n—3 3n-2 3 AT
- : 41—1 ! 3x2+2x_1_ 4 29.29 ]imwzl
28.12 £ = 28.27 X1 2 29.14. lm———=-4. R x—3
) 8n+1 4 : 2n+1 A 7x* +26x -8
il 3n-1 3 . 2 1Sx 18 5030, lim ~.30.
28-13 R 1 2828 = 29.15. llm*"——'“_"_"_‘_"-‘ Th ; ey X +4
n+3 2n-1 2 R D
28,14 il - o 2
3n+3 3 In+l 3
28,15 i I 28.30 e i
R n+l dn+ | 4
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VPCACHBHEIE 3HAYCHHMA (yHxkuum A K aprymenta x, B3ATH

3ATAHHUE 30. Joxasath, 410 [im f(x)=4. Bripaxenne gns  f(x),

COOTBETCTEBHH C BAPUAHTOM.

FNQ

A-bg

H3 Tabnuusl B

S(x)

X A 7 Ne f(x) Xy A
1 1
30.1 2
oy 00 30.16 b + o0 0
1 :
30.2 "—;i* 0 — 0 30.17 log, 2x + 00 + 00
303 [Los egreali i e ihanaallin g hle 0
30.4 2x+1 s} 00 30.19 ctgx 7—0 — 0
30.5 —x° o) ~o0  |30.20 x—4 — o0 — o
30.6 log, x 0+ - |30.21 —rl— + o0 Q
i 4—x
w ;
30.7 tgx E_O + 0 30.22 2—x + o0 —
1
30.8 s 2+0 +o0 | 30.23 x—-3 — o0 —®
30.9 X2 o) +o0 |3024 23 - 0
1
30.10 = 0 Lol il 3025 tgx —§+0 Lo
1
30.11 '2—:; 2-0 + co 30.26 Ctgx 0+ + 00
1 1
30.12 — ;
- o O oo oo 0
1
30.13 ; 0+ +00 . 30.28 x+3 + 60 + o0
130.14 |- EE + 00 + 00 30.29 cigx 0- -0
1
30.15 o 340 L Z
% wo {3030 tgx —2“?0 —

FATAHWME 31. Halitu npefen GyHKIME B COOTBETCTBHH C BADHAHTOM.

SHERE

31.2:

313

31.4.

8115

3116,

S 7

5187

2101

31.10.
31.11.
31.12.‘
31.13,
31.14.

3115

. In{d +sin2x}

i

x40 sin3x

4 x2xr)

DR T
3x’ +6x

1M .

=0 8in3x

I X+ 2x— 3

s x4 AP B

el

s (4 x)

b =

lifiss

= Inx

1-cos2x’

by na e ol
£ coSSx —cos3x

14 cos2m
M
) tg’ 2me

2xsinx

im .
=0 ] —cosx

1+cos5x
or sin’3x
s
e
tgSx
ng tgdx
J9+x-3

catt 3arctg2_;'
Bt
e
I tg3x

2 -4

lim— :
52 §iN /%

Gl e
0 sin’x
SEIT . it
w4 sinme
i arcsin2x
s e
31.19. ]irnz._4.
X2 Sin 7x
3120, limen®
=l Slnm
; 3x - 2
S [
PEYs tg"2x
s 2
3950 fnltE
<0 | —cosdx
1-cos2x
3123, lim—sa0m
tg2
T4 i
=0 g7t —1
6% L
shlasy, im—.
e =)
. arccos(l—x)
.31.26. 11171}1;1‘“‘*—— e .
© o l=+cosx
Sl lxlﬁlxmxcbsﬁ'
308 dime——
eIt
__3
31.29. i ———-I &
r-&ll——\/;
6—x—1
31.30.: i
«'1—1'1513— 4+ x

SAJNAMME 32. Haiiti npefiesi QyHKIHY B COOTBETCTBUH-C BAPHAHTOM.

3201

X (2+3x)Bx-1)(x-2)

i (1=x)(1-2x)’(2=3x)*

32.2.

sx+ a4 —24x

o Bx -2 +3/Gx 1)
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93,
! n ' (Ax—1)P@x+1)
324, lim 2I+3f+5f
e 143k
e x)(1—2x)
i e Q3R G- 2x )
e o 2% —34x + 43x*
N e RO
3— + —3y!
. SR
oy 3Vx + xi/x + 5
i T (x+132x+1"
(1-3x)(2x+1)*(4x~1)
e W gy
P e VX ~1+:@2x+1) —x/x +1
s 3J@2x=1) —xx '
2x+4)2(x—-1)(3x +1)’
32.11. :
o (2x—1)’(x+ 2’ (2% +3)
e 2% —1-332x+1++3%
S R By 1-0A—1+Y2x 44
Dt
3230 e T T
M5 (2x=1) @x+1)
\}(Zx 3) —2x-1+3x
32,14, .
L e
2 10
S e (23’)‘:2)
saud 3 4
216 2
X=>0 x

(2x-1)Bx-1)'(1 - x)’

32.17.

32.18.

32.19.

32.20.

32.21.

32122:

32.23.

32.24.

32108

32.26.

32.27.

32.28.

32.29,

32.30.

(2x=5)(x~)(x=2)(x—3)

1:‘—{5 --.-;-«(2x+1)5
lim \[2_;1_—‘:31\/; il :
om A2x+3-x+2
(x-4)(2x+5)’(1-x)’
Fmia (r a3 L
1im6‘/;+7‘/;_'123 @3y
e 3x-3+4x
lim xt=2x'+tx-3 :
e 2x—1)(x+1)(3x-2)
e Y+ 1-42x+1+x/x :
s 3xafx+ 1+ 2x+2x + 1
lim 2x' ~x—3 :
o 3x =1V 2x+1)2(x+1)

xvx + 2x3x ~3/(2x +1)°

@1y @5y

(2x+ 1) Bx = 1)(x + 2)?
e 430 -2x* +4x-3

V(2 -5 —25x = xfx

M Joxr1y —y@x=3y

@x+1)@2x~7)*(3x~2)

et x(2x+3)’

2x2x +1-3/(2x = 5)* +1

it +4x+1)W/2x+3
o (Ax=3YCBx-1)x
lim 5 =
x=o (x~=1) (2x+1)(3x+1)
i V3x—1+232x—1
e 2x - 3x -5 | -

SAKAHHME 33. Haitta npenen lim f(x). Beipaxernue mis pynxiun f(x) u

TipefesHoe 3HaYeHHe X, B3STh U3 TaOIMIB! B COOTBETCTBUH ¢ BAPUAHTOM.
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[ N () % Ne fx) %o
. 1 x 4
33.1 A X sin—i-x—z—;—ﬁ o 33.16 cos Ecthx 7
1 J‘“ 5
aifet ik fp e
33.2 Jx_(cos{[;;T 1) o el xig o= £
; : %
333 | (™D ~Ietg(2x~4) | 2 |33.18 ¢ ~Tetg 0
A
334 x’aresin——— o 33.19 Vx+1(e™® <1 ©
5x°+2
3x "' 5 5 3
arct;
33.5 xln}x_7 +o0 |33.20 x drcgﬁx’-v2 ©
: o
336 | sin@x-z)tglx 32’— 33.21 (5%~ 2)sin -
' 1
*tg - ; “l cos——1
33.7 xtg T 0 33.22 X ( 7 ) 0 |
33.8 4fx ﬁarctgif o |3323] (e7"" —e)otg(3x+ 3) -1
lies 4 iy
33.9 (™ —e)ctg3x 0 . 33.24 (2x + I)arGSm}’; 5
w1 : 2ok =2 3x* —
33.10 (x +3)(e - ) 33.25 X 3 +6 o
1 : :
Vxsi 33.26 sin 2xctg3x 0
331} ’\/;Sll'l m o0}
1 5 :
33.12 x’(l—cos3x_2] o0 33.27 (2x—3)tgm re)
‘ RS
33.13 | (e" —e)ctg(x~3) 3 |3328) (Sx+Darctg— o
Jx aresin-—— 3329 ; 0
33.14 xafCSlﬂzm +00 2 (e? —1)ctg8x
1+4x ‘ L :
Vxl o0 33.30 2(e?4 | Y
33.15 YxIn e x( ) 1
3AJAHHWE 34. Haiita npeaen QyHKUMM B COOTBETCTBHH C BApHAHTOM.
e D 344 | lim (DT =4) ~x' -9)
342 | lim x(y/x(x—2) e EEREE 34.5 1ir&(\fx’ —3x+2~x)
343 | limxvVx(x-¥x’-5) 34.6 Eﬂ(x +34-x7) J




lim (Jx(x#2) =¥’ ~2x+3 )

34.19 !i]}zxs(’\fxz(xﬁ:i‘;éi)—%f(xg ~1})

sas | lim G+ DD - DG | 3420 | i (e 3G T D 12))

49 | lim 5 (\/x(T —“)-Vx'-8) 421 | lim Vx> - Vx(x=1)) _

340 | lim x(m - 2x)- 34.22 ,li!gm(JF?J - x/;j.)

311 | lim x?(ﬁ?—%/ﬁ?) {3423 lim x(Wx* +3 - «/?‘“52) o
34.12 }_i'rtr}o({/(ﬁz)’ J\/(x—B)"') 34.24 }Lrg(\/x(x+l)(x+2)(\/x3 Ly =y

3413 lim (\/;2 ST PR 3425 | lim (ﬂ +x)

34.14 | lim Vx(x+2-x=3) 3426 | lim (Vx? +8x+3 =[x’ + 4x+2)
3415 | lim (yx(x+5) %) : 3427 | lim x(¥x +1-x)
34.16 li%\fx’+8(\/x’+2—\/x3—l) 3428 | lim (Vx? —8x +3 — /%’ —4x+2)
34.17 }irg(\[(_xz DG +2) (62 ~DGEF=2)) 3499 ;;:(JHIE— x;
3418 | lim (¥~ /x(x=1)) 3430 ,E:m(’x/;:—’\/a_c)

XI3+m

352,

353.

35.4.

355,

35.6.

3571

L
(o

SANNAHUE 35. Beraucnuts npejien GyHKIMH B COOTRETCTBUA C BAPUAHTOM.

2x 1 COSfx+—
a) lm(Qx— J ;b) hm(tgx) : )

u x2+l x‘ clgd
a - ; ' g4x
) hm[%_x 5 ] ; b) iru_g(smx) ;
z :

. 1+5x xtix . o
a) lim( ) ; b) [im(sinx+cosx-ﬁ+1)ﬂg( 7

2+5x

-3
4

3x*+4

3 +5x—6) |
a) hm[ ) ; b) lim{cos4x)™™ .
=0

]

:—)_’35
4x—5
4x+

a) hm

X

a) h [x ) b) lim(sin 6x+1)”ﬂ-cﬁs;) :
x x>0
+ ( Fis F ¢
a) 1,1 (x {J ; b) ﬁm(ZCOsx)"““("gi -

x+3
) ; b) 1ir§(tg3x+1)"‘§‘”’<

35.8.

359,

3510

23511

35.12.
35.13.
35.14.
35.15.
35.16.
35.17.

35.18.

3519,

35.20.

35.21.

35.22.

2+x x )U(:imr—casr)

;b) hm{cos 2x

r-’*

ayilimi=r

14D

: 1B) 1 cosSx sinx)"™*.
a) 1‘im Fret2r ) 1m(

( 2(1+x%) )

5*./_ ;xJ b) ]}Enl(tgi_i_l)ctg-u :

a) lim!
el X —

3
|
a) lim(x 1

X0 x3 =

3N i wde
a) nm[ng—,l)—] ; b) lim[sinx“*' E) .
X3 X 2

L

J "+ B) lim(sin3x42) "

r—vE

45— 5t 3 fsintx
a) nm(—zf“s—zxf) ; b) lim(cos 4x) " "
S X=X : x30

a) ljlg 2 3.}": x=20
1
6x—x I+sinx |
a) lim} 7= ] ;0) 1 ,‘i’u‘[usinzx]

((extixH) byt (2 cosx]m
a) liml =573 Mol SinxH
1
5% — 327 T Bl (1 + sinx ]xﬂ
a) liml = o J ’ E 1+ cosx

Sx+‘/_3_:; 2351 sinx 1ix
a) fim 5 b) in|isseme £
xm ] S(X e l) X

(- Y g it MTE’
aj 1}5{_}(?:{) :0) Ijﬂt(l-ﬂzos 2x

xtx

b

_ 432434 b} 2+sm\:)
a) lim — 5 imi =

x®

5 +4 o 3 /{x+sinx}
a) }im( 0 x} ; b) lim(cos8x)" ™.

4x -6

X

[(ﬁ "i) ; b) lim(cos2x —sin RE)

_l
iy 1z  ([sinx+4312 Vi
a) lim - Dl :
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35.23.

35.26.

35.27.

35.28.

2528\ 3-2cosx ™"
a) lim| ——=— | ;b) lim| ———— !
)l’l‘g'{‘tx*sz] )lxlﬂ’][ sin x+1 J
8x+x * clgdx
a) lim| ——— | :6) lim{2 —cos’x )" .
(7] 5 tige-covs)

4x-2 & 1x
: lim__il_.if*_s_ ; [ sinx—cosx+l
Q)i e 0 | —————| .
s sin2x

4+ +I ex agSx
a) lim[“—-—x x4 J : b) ﬁm( CONX ) ;
+x

=0\ cos3x

Iy AR
5 "‘3 sin2xscos2xt
a) iim( Sx ] 1 b) lim(—l—J S

x+4 E\ Sinx
2

45 [ W L
X x
a) ]im[»ﬁ-—-—] ; b) lim(%—ﬁ——l) ;

=0\ cos(2x)

T x+54x 1/(sin x—cosx)
o lim( x+2x +1] ) lim( 2+ cosx)
2x4q[x : -2\ 2tsinx :

S L
sl s e
Hir S ey L IMpiTe :
sl (P 4x)x"+1 =0\ cosx+l )

3ATAHUE 36.

Hatitn npepen Buna lim[a(?‘)]ﬂm, ecnd [ime(x) = lim f(x) = 0. BepaxeHus
I—)Xo IA‘)ID

JUIs (;r(x)

*—>xg

, BA(x) u 3Ha"enye x, B3ATH M3 TaOJHIEL B COOTBETCTRUM C BAPHAHTOM.

Yxazanue. [IpH BBIMMCIEHHH NpEfeNa CIEAYeT HCIONB30BaTh MpejeNsl BHMA

Ne x X BE o(x) B(x) %
BapHanTa g A ° | papuanTa !
; i il te(x-2)| 2 3620 o ct E.')c &
36.9 - 5 g . 3 g > 3
qel0 = 0 | 3621 clgx cos3x L
BUa ToEE ) : ‘ 7
: = i} Sl _I_
36.11 x sin2x 0 36.22 sin - 5 o
P il
36.12 sinx 2x 0 36.23 - sin— 0
x X
36.13 x-3 ltgx-3)| 3 | 3624 | tg(x- {4"1) cosx - sinx %
: z %
36.14 | tg(x—3) | x-3 3 36.25 |cosx—sinx | tg(x- z} =
brs 3 3 b4
£OS— -= = 36.26 tgx cos(——x 0
36.15 0s 3 x x 5 5 (2 )
e e il LS gy s Sl 0
2 2 2
36.17 tg/x x 0 | 3628 ) COS—x 4
3
36.18 x tg/x 0 36.29 cos = g 3
3 /4 v 2x o e | z’
x S e a0 eos(e i b
3619 | cgox | X-% | 3 36.3 . (”) ol i

3AJTAHHE 37. Haiita npefen lim f(x). Beipaxenne s bynxuuy f{x) u

XXy

npe,uemﬁoe 3HaYEeHKE X, B3ATH H3 TaOTHIIBI B COOTBETCTBHY C BAPHAHTOM.

~VYkazaHue. HPH BBIYHCJIEHHH npenena cieaycr HCIIONB30BATh IpEeNen BHIA

limu(x)Inu(x)=0.
a(x)=0 (x(x)>0)

lime(x)Inu(x)=0u lim Luy(o) =
u(x)=0 (u(x)>0) ¥(x) 24 v(x)
e Ne
BapHauTa () AR %o BapHaHTa e Ak o
36.1 sinx tg6x 0 36.5 . sin3x tg2x 0
36.2 cosx ctgx % 36.6 tg2x sin5x 0
[ [Fnid r |

36.3 tgx tg2x 0 36.7 cosx S =
XL 2
1 4 V4
36.4 cos3x ctgx —= 36.8 o cosx —
2 Sl 2

Ne f(x) Xo Ne f(x) X
l X
37.1 e +o0 37.4 [mﬂ O+
: 37.5 ) Z
372 r + 00 : (tgx) 5
| L? ;
3?3 (e’ 4t 1); (s 0] 37.6 {e" L xz}l o0
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—1,5—x, ecnu x <2, ~3x, ecnu x <0,

Ne () x No : )
: : = /() : %o ——1—,ec,w2<x-<0, e ——]--72,ec;m0<x<i,
5 L = 383 x 5,2
3].7 <! o I lgx T
(e +2) 0 SRTRIES) [cossz —2-—0 = x"—5ecnu0<x<3, x4 ecnul<x<3,
; L : : 7 —2x, ecau x = 3. 2x—5,ecnux>3.
37,8 x5+ 2\ Inx (v 0) 37_20 X J:il ; ’
( i : (e" +x) i 2 2x+1,ecnu x <=1, ' x’ —4, ecnux<—2,
., sinx)? 3 ey ' & <
379 [e +“—-—] 0 37.21 (——1—] 340 ) mg,ec;m—i<x<0, s A
. x-3 3 AR5 38.6. Inx,ecru<x<e,
' s S 2 ecnu<x<2
37.10 2 avis S N e ; ; X
{x*—3) +c0 37.22 (e _xz—lj : s L6—x,ec.uux>2. e,ecnux:»e_
b 2 pa ‘ o —x' -1, ecnux<-2, ; I
37.11 e G [ o sl iy
tox)! 0 37.23 SR A x ,ecnu x <—1,
e 2 (x+4J i T g,ecm«r~2$x<0, L
] 1 E ; x 1
1 \eG2) atg : A gQig 388  4—=——ecnu—1<x<0,
Sl ( ] 2+0 37.24 [L) Sl e ) i ; cosx, ecmu 0< x < —3—7:, 2x
x+1 i 2 sinx,ecnu0Lx<m,
. 3 3 ; :
; n(x-2) ; <1ey . sl — BT
37.13 ( } 240 37.25| (tg0)™" Z _ Lx 7T, ECAU X > 5 . \=3,ecruxzrm
(x=2) 7 2 oz
: ; x ~1ecnux<0,
sinx T e i i
37.14 (x+ ) tw 37.26 (otgx)™ 0+ o ecnu x < =2, cosx, eenu 0 < x <%,
= 5 280 X, ecnu—2<x<0, 38.10. < ” g
coSx !nx ) £ s - A S s
37.15 (x At ) 5 37,279 (cos(%——x)—i-—iu) 0 et Jcosx,ecnu2x <7, x zsecxm 3 <x<4,
i i |~ 2, ecnu x> 7. 4
. L cosx hz!_x i L ; "4,eCme> :
Wit ) Ot 37.28 In—+x + 0 ! : i
x ; x+4 ecnux <=3, 2
. =, ecmx <0,
37.17 (tgx + x)™ s 372 ey ; e, 5 ' ¥
- 291 (n@ -1) 0+ e 3812, 1%+l eem0<x<l,
:
1 e o] : 4 0<x<3, 2x, ecnul<x<3,
37.18 (“—,—J'“ 7 X0 T o 0+ i xecnu0=x x
cos’ x 2 2% _ ¢ ) |2x+1, ecnu x23. —x+2, ecnux=3.
i 1 2x* +10, ecnu x <0,
———— eenu X < 5,
JAIAHUE 38. Hailitu Touku paspeisa dyHxumu f(x) # mccneiosats ¥x x+i £20 x,ecnu 0= x<l,
: : 3813, xt4ecnu—osx<U, 38.14. —x+2, ecnul<x<3
Xapakrep. Jlate reoMeTpUHECKYIO ; 1
| D YIO WIUTIOCTDALMIO. e (x~2),ecru0<x <4, i
“heauaagl x+2, ecnu x <=2, i x—5,ecnuxz4. ;_—~,ec.rmx>3.
' : . ; : :
X'+l ecnu—-1<x<2, 4—x' ecnu—-2<x<0
38.1. x—-lecnu2<x<3, 38.2. 1
{ = ecnul<x<l
——,eCAU x> 3. %

ol : 3-2x,ecnux>1.




38.15.

38.17.

38.19.

38.21.

38.23.

38.25.
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x=1,ecnu x <0,
xecnu0<x<2,

2x,ecnu2<x <3,

, ecnt x> 3.
it

sinx, ecru x <0,

x,ecnul<x<2,
2,ecnu2<x<3,

1 :
= eoni x> 3
x—3

x+2, ecnux< -2,

x4l ecnu-2<x <1,
2x,ecnul<x<3,

= lecnux >3,
Lx—3

[x+3, ecnu x <2,
(x+1)*, ecnu—2<x<0,

~Inx, ecrul<x<e,

X—e ecnux=e,

[

x+
x,ecn—2<x<0,

5 , N X <=2,

LOLT
tgx,ecgu0<x<z,

/s
2, ecnu x> z

,ecnu x < —1,
x+1

2x*, ecnu~1<x <0,

x,ecnu)<x<l,

2,eciux>1.

A

38.16.

38.18.

38.20.

38.22.

38.24.

38.26.

1—x*, ecnu x <0,
Lecl<x<2,

1X—2,ecnu 2 <x<3,

= ey =3
x—
=2 ecmil—2 < x<0,

b
tgx,ec:nu0<x<-2—,

7
X,ecnux 2 5—

fx*—l, ecau x < -1,
—x’—lLecru—-1<x<0,
2x+lecnu0<x<2,

Clar, oty

[

z,ec.rmx>2.

T
LeCHU X <~
X+ 4
4

2 b4
cos2x, ecnu W <x<0,

LeenuO<x<2,

(X, ecru x> 2.
x

—,eciux <0,
x

e

: T
sin x, ec;ruOSx<—2—,

T
O,ecnu —<x<nm
2 *

X—T,eciu x 2 7.

, ECU X < —~T,
X+

sinx, ecnu -7 < x <0,
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0,ecnux=2.

(x? +4x + 50, ecnu x < -2,

38.27.

38.29.

Jlogz (—x), ecru x

<0,

2x,ecru0<x<2,

0,ecru2<x<3,

2x, ecnu x <—1,

2
= = oIl T
x=+/5

AUOOEPEHIWAILHOE HCYUCIEHUE @YHKIUAN OHOIO
NEPEMEHHOI'O

(3x~9, ecru x > 3.

S,ecnu—1<5x<0,

5—x*, ecnu0<x <45,

V5.

38.28.

38.30.

|

i
——,ecnux<0,
5

—x,ecnu<x<2,
x'—6,ecnu2 <x<3,

S, ecnux>3.

X+ 7, ecnu x < 7,
sinx, ecnu —7 <x <0,
2,ecn0<x<2,
—2x+4, ecruxz2.

SATAHHE 39. TTons3ysick TONBKO ONpeneeHueM TIPOM3BONHOHN, HakTH »' B

COOTBETCTBHH C BAPHAHTOM.
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39.2,

39 37

394.

3051

39.6.
3007

39.8.

3905

39.10.

2

Gax
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2 2x L3
: 3x+5°
yzesinz.r.
Uyxig
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39.14.
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39.16.
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39.18.
39.19.
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1
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1
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40.18.  y=In : ik tg Tx(3x* — 4x + 2).

SANAHNUE 40. Halirn npoussoauyio GyHKIuH y = f(X) B COOTBETCTEUH C

4019 y= 3\/)5 £ ox +’\/— arcsmx

I = x?
1

1020, o arcsin’3x :fxl TR

BAPHAHTOM:

x

40.1. y=3’\/;z~log3 tg,x+e L

2 z cos:+3 ¢ :

40.2. y=xarcsininx + i e . fx " e;arctgxl -

(3x —2) 3x -4

40.3. =272 . arctglnx. _ S
I I 40.22. y:5=arcsinJ;_EEJ‘rii‘j_--

2 nx

5x
40.4. = ~3x+ J : :
y=-arccosv1—3x +3 3 4 ) ‘c+tg(1 3x)e ‘

40.23. Y "‘4\/;———:—"‘

2
4024,  y=e™arctgdx + -——le” :

a0 y=5m M‘
X aresin2x

tg x—sinx
6. eSSl Al 4
1 e 4025,  y=log,(Tx+¥x" +1)+ Ssmsx
X
xSsinx .
e e e 40.26. y:Ztg‘(xz+l)—3f:2I).
tg3x 2
40.8. Scosin(lis xd) o —msan b 5 -
V. ( ) J142sinx 40.27. y=2 COSZ-;-C-+ /1_1%31'11__4’5_
L — ASINX
409.  y=VFarotgyTx + 2L _ e
Vi 4058 y=arcctgz4 e
W 28. +x
40.10. y:3ﬁamcth;+l‘l:Sli2_x. Tk
+CoSX

Ra
_In(821+ ’etix+ J+(0053x ],)

f1+x2 e
e 1-x* HeyiE R, e X +x+—
' X
1 (x=2)
40.12. = (3x% —4x + —=)tg? : Z 22
AR \F) B ncosx 40.30. y=e* G (xt )
cos2x X g’x
40.13, y=Inx’ a:csmf+—-————
1+cos2x

AHHUE 41. Haii 10 M, 3alaHHOH He )
39.14. y=ln_(sinx+M)+;J_—z. 3 SIH MROMERONED 0 DYHRII BaRAHAO st
.

ypaererneM F(x,y) =0, B COOTBETCTBMHM C BADHAHTOM.

& 3 Insinx _, _ .
40.15. Jx x4l Incosx 411, y+xp-aresin(r+y)=0.
VIn’2x 41.2. x+xy-—arccos(x’ +y*)=0. -

40.16. y=arctgln(5x +3) +

413. ysinx—siny+cos(x+y)=0.
41.4. x' +xy-ctg(x+y)=0.

415. x*+y" - arcolg®
x

sin«jx+1m'

—aresin3xlog, x

cosdx

40.17. =
¢ arctgwf;c

+xp=0.
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416, e +(x+y)siny=0.

Xy
AL7. 57 _gin(x+y)=90 fas
A | ez oG ¥)=0. ' ol e T 42.18. h 1
41.9. 3 +3™ —cos(x’ + y')=0. y=Int. ST
AL10. oMyt sindx=0. 3

4111, X +3x°y’ + x+sin(x + y*)-3=0. x=A +4, e
41.12. qhx+ch(x2+y2)~arctg(1+y)=:0. 42.6. y=26 43 +7. 42.19. e 1 |
41.13. thx’ +ch(x+y)—-x'—y'=0. ! cos3t
41,14, 2th(x+ y)—x* = y* +chy=0. - . i a”’sm‘f Zana
41,15, sh(x’ +1)+x*y’ —sin(x® + y*)=0. 5 iy i *—21—.
41.16. y* +xy* —arccos(x® +y')=0. , ; ; 4
41.17. cosy—x’ -y +dctg(x’ + ') =0. - | A 42.8. {x—sm2r, 4221. {x e
41.18. ytg(x’ +1)—cosy +arcsin(x+ y)=0. '_ ; Y= eosa); Y
4109, '+ gl )ty =0, R 0 {x i 4222, {x" e,
41.20. 2% —(x* + y*)cos y =0. : Vet
iyl e % : =lIn(l ~¢* ' x=5c0s’t,
41210 2 In(x" + y" )+ xp=0. i 42.10, S ( ), 42.23. { T
4122. tg(x+p)—x' -y +In(x+y)=0. - y=t DSl
COSY .. ot SASHIE = e 35 :
41.23. 63 x-sin(x+y)-x -y =0. x =1 +sint, x-":f—,
41.24. 2 +4x’y’ —x+cos(x—y)+5=0. : 42.11. Sy 42.24, 2
x b y =arctg3r.
41.25. ch(x+ y)+——arctg(x+ y)=0. : .2
y : = S x=sin" 2f,
41.26. th(x%;y)ﬁ- 3in(x* + y*) - x*y’ =0. el y= J ol T |y=%¥cos®2t.
oy 205 2P
S O e g oo [
L0 X X — an — ' SEY ALE
: yy CCOS(JC +y) 0. y:20053t y=(t3 +2I,2 +])621.
41.29. v;+sin(x2 + )2 —xp=0. ke Ji—as, o {x:s‘m’ 7
41.30. sin(x+p)+In(x’ +3*)—x*y’ =0. ; y = aresin 2/, T = +Deos2t.
: x = 4(sint — fcost), x=¢ ' sin2t,
42.15. 42.28. i
3AJAHUE 42. JTns GynKiuu, 3a4aHH0 NapaMeTPUYecKH, HallTn Y, H y,, B Vo 4(“0"" +2sinf). y=e” cosat.
- — — 2 -—
COOTBETCTBUH C BAPHAHTOM. it '_ 42.16. {x 5 i 42.29. {x— 1 : 2 2’2
x= arctgzt, J'x — cost, y= n(t o+ 1) Y= H([ = )
42.1. Her, : 423, : : x = tg2t, x=57,
YL Lv=e* sint. 4 42.17. 42.30. ;
o [x=e" x = cos’ ¢ e : S
42.2, TN _ 42.4. SR
! Y=t e, y=cos2t.

66




Jetibuuua, naiity 3

- 3AJJAHUE 44. B COOTBCTCTBAN C BapHAHTOM, 1A (yHKUUK y=f(x) naiitu

43.1. y=e’sinx

432, y=(x'+x+1)cosx
433 x=2log,x

434, y=('—-x)

435 vi=xiipx

43.6. p=(5x*+2x+7)Insx
Agg g

¥ X

438 y=xln’x

439 y=xarccosx

}+x
4310, S
x
43.11. x=(l-cosx)tgx
43.12. y=e"cos3x
4313, p=x2.7"
: o

Bl y=2%
43.15. y=x'lnx
dyud'y:

OT ClEeyIonUX yHKIHA:

43.16.
43.17.

 43.18.

43.19.
43.20.
43.21.

43.22.

43.23.
43.24.

43.25.
43.26.
43.27.
43.28.
43.29.
43.30.

a) eClivi X - He3aBUCHMas TiepeMeHHas,

0) ecnu X - 3aBHCHMAs NEPEMeHHas.

SAJAHHUE 43. B COOTBETCTBHH C BApHAHTOM, HCHONB3YS dopmyny

y=(1-x")cosx
y = x"arcsinx

_ cosx

Lty

_Inx

“afy
y=(x"—5x+4)-3"
y=(1—x’)tg%
y=x"shx
y={(x’-3x+2)sin2x
y=x/;chx

_In(x+5)

Tl s
y=xcosx’

L2k

 cosx
y=x"chx
y=(x* + Detgx

y=¢e'lnx

a) y=arctg(2x+1); : a) y=e** :
44.1. 6) y=arctg(2x+1), x=cos2t. 44.4. G et iy )
o a) y=In(tg3x); T a) y=arcsin(2 — x);
" 16) y=In(tg3x), x=e". " |1 6) y=arcsin(2—x), x=e"
s a) y=sin’ 3x; e a) y=3=%;
6) y=sin’3x, x=log, /. E) T STy

o
oD

a) y=(4—cos2x)’; AR a) y=cos’(x+D);
= 2, x= 5 =cos’(x+1), x=Int.
6) y=(4-—cos2x)", x=cigl. 6) y : 2 7
=f 4x; a) y=5sm2x;
a) }’P g o 44.20. L e
6) y=tgdx, x=e 6) vy A ;
2= a) y=In(tg4x);
a) y=e o
44.9. 6) y= x""ln(f—l) 44.21. 6) y=In(tg4x), x=arcsint.
=arctg3x;
e a) y=arelg3x
; Qe ~ 44.22. 6) y=arctg3x, x=log,’.
6) y=log,\3—x, x=4"". Y
a) y=arccos(3 —2x); Yol a) yzeV"Tj ;
*16) y=arccos(3 — 2x), x=log, 1. e 6) y=e‘5’] a1,
a) y=In(ctg2x); i a) y=In(ctg5x); e
"1 6) y=In(ctg2x), x=In(2~1). 7| 6) y=In(ctghx), x=¢
= 5) a) y=arccosdx;
i 2 izgzzzjzj; ; y=ctgt 44.25. 6) y=arccosdx, x=log, .
S =ctg(l-2x);
ay y-2 a) y=c i
"1 6) y=2, x=cos2t. 44.26.1 6) y=ctg(l - 2x), x=arccost .
= -1); a) y=arcsin3x;
a) y=arcetg(3x—1); o Ao ) y_ i o
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