1. [aust uetsipe ToukH Ai(x1, y1), A2(xs, y2), As(xs, Ys3)
H As(xs, ys). CocTaBHTb YpaBHEHHUH:

a) nnockoctH A1AAs; 6) npsamoit A As;

B) nps{mouA.;M nepnerimmynﬂpnouKnnocmcmA AA3;

r) npsmoit AsN, napannenbHoit npsiMmoi AiAs;

1) MJOCKOCTH, MPOXOAALLEH uepe3 TOUKY A4 nepreHim-
KyasipHo K npsiMoit A As.

BeluncauTh:

e) cunyc yraa wmexay npamod AjAs M IUIOCKOCTBIO

A1 AsAs3;

) KOCHHYC Yyria MexXiy KOOPAHHATHOH MOCKOCTbIo Oxy

U M10cKoCcThio A1A2As.
l.l. A|(3, lg 4): AQ(—], 61 l)'l A3( 'l 6) A4(
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0, 9, 6), Az(?, 8, 2), A3(9, 8, 9), As(7, 10, 3).

9), As(5. 2, 6), As(5, 7, 4), A4, 10, 9).

16, 5), Ax(4, 9, 5), As(4, 6, 1), Au(6, 9, 3).

9), Ay(—5,7, —7), As(5, —3, 1), Ax(2, 3, 7).
. 4), Ay(10, 5, —5), A(5, 6, —8), Au(S,



1.20. A\(1, —1, 3), A2(6, 5, 8), A3(3, 5, 8), A8, 4, 1).
1.21. A(1, —2, 7), Ax(4, 2, 10), A5(2, 3, 5), A4(5, 3, 7).
1.22. A(4, 2, 10), Ax(1, 2, 0), A3(3, 5, 7), A2, —3, 5;.
1.23. A,(2, 3, 5), Ax(5, 3, —7), As(1, 2, 7), A4, 2, 0).
1.24. A\(5, 3, 7), Ax(—2, 3, 5), As(4, 2, 10), A4(l, 2, 7
1.25. A,(4, 3, 5), Ax(1, 9, 7), A3(0, 2, 0, A,(5, 3, 10).

1.26. A,(3, 2, 5), Ax(4, 0, 6), As(2, 6, 5), A4(6, 4, —1).
1-27- A|(21 l! 6)! AQ([, 41 9)) A3(21 -_5) 8)1 A4(5s 41 2;'
1.28. A\(2, 1, 7), Ax(3, 3, 6), A3(2, —3, 9), Au(1, 2, 5
1.29. A\(2, —1,7), A2(6, 3, 1), As(3, 2, 8), A2, —3, 7)
1.30. 'A,(0, 4, 5), A2(3, —2, 1), As(4, 5, 6), A4(3, 3, 2)

2. PewnTb claelnylomHe 3anayH.

2.1. HaiTu ypaBHeHue NPSAMOi, MPOXOASILEH yepe3 TOUKy
nepecedeHuss npaMbiXx 3x —2y—7=0 u x+3y—6=0
H OTCEKalouieH Ha oCH abCLHHCC OTPe30K, paBHBIN 3.

2.2. Haiith mnpoekumio touku A(—8, 12) na npsmywo,
MpoXonsimiyio uepe3 Touku B(2, —3) u C(—5, 1).

2.3. Jlann aBe BeplunHnl Tpeyroasuuka ABC: A(—4, 4),
B(4, —12) u Touka M(4, 2) nepeceueHus: ero BbicoT. Haiiti
BepiunHy C.

2.4. Haiite ypaBHeHHe NPAMOH, OTCEKAIOLEH HA OCH OPJH-
HaT OTPe30K, PaBHbIH 2, 1 NMPOXOAsiLIel NapajeabHO MPAMOM
2y — x = 3. |

2.5. Haitti ypaBHeHune npsaMoii, NpoXoAsiilel yepe3 TOUKy
A(2, —3) 1 TOUKy nepecedeHHsi MPAMbIX 2x —y =25 U x -}
+y=1. |

2.6. /lokasatb, uTO ueTbipexyroibHuk ABCD — Tpane-
uus, ecn A(3, 6), B(5, 2), C(—1, —3), D(—5, 5).

2.7. 3anucaTb ypaBHCHHe NPSIMOH, NMPOXOASILLUEH "uepes
Touky A(3, |) nepnenaukyasipuo K npsimoit BC, ecau B(2, 5),
c(1, o). |

2.8. Haiith ypaBHeHHe NpsAMOH, MpoXoasiuiei yepe3 TOUKY
A(—2, 1) napannenvho npsimoit MN, ecan M(—3, —2),

2.9. Ha#tn Touky, cumMeTpuuHylo Touke M(2, — 1) oTHo-
CHTeNbHO NpAMoH x — 2y + 3 =0.



2.10. Haitn Touky O nepecedeHuss AuaroHasell 4eThipex-
yms.r;bHHKa ABCD, ecnn A(—1, —3), B(3, 5), C(5, 2), D(3,

2.11. Yepes Touky nepeceueHus nNpsaMoix 6x — 4y -+ 5 =0,
2x+5y+8=0 npoBectH npaAMyl0, napaelbHyl0 OCH
aberucc. _

2.12, M3BecTHbl ypaBHeHUsl CTOpoHH AB TpeyroibHHKA
ABC 4x+y=12, ero Buicor BH 5x—4y=12 u AM x+
+ y=06. Haiitu ypaBHeHHsI IBYX IPYrHX CTOPOH TPEYIOJb-
Huka ABC.

2.13. Jlanbl nBe BeplinHbl Tpeyrosisiuka ABC: A(—6, 2),
B(2, —2) n Touka nepeceuenusi ero Buicot H(1, 2). Haiitu
EDI_C;D,D,HH&TH Touku M nepeceueHus ctopoHbl AC M BBICOTH

2.14. Haiitu ypaBHeHHsl BbICOT TpeyrosabHHKa ABC, npo-
XOAAUMX uepe3 BepluHol A u B, ecan A(—4, 2), B(3, —9),
C(, 0).

2.15. Boluuc/iuTh KOOpAHHATH TOUYKH MEepeceueHus Mnep-
MeHIMKYASIPOB, NMPOBEJEHHBIX Yepe3 cepeluHbl CTOPOH Tpe-
YroJbHHKA, BepIIHHAMH KOTOpOro cayxart Toukd A(2, 3),
B(0, —3), C(6, —3).

2.16. CocTtaBHTb YpaBHEHHe BLICOTH, MPOBEACHHOH Uepes
BepuinHy A TpeyrosapHuka ABC, 3Has ypaBHeHHsI €T0 CTOPOH:
AB —2x—y—3=0, AC—x+5y—7=0, BC— 3x—

2.17. Jlau tpeyroasHuk ¢ BepminHaMu A(3, 1), B(—3, — 1)
u C(5, —12). Haitu ypaBHeHHe M BbIUKCAHTL AJHHY €r0
MeaHaHbl, NMpoBeleHHON U3 BepluuHnel C.

2.18. CocTaBHTb ypaBHeHHe NMPSIMOH, NMPOXOISLICH depes
HauyaJ/Jlo KOOPAMHAT M TOYKY MepeceueHHA TNpsMbIX 2x -
+5%9—8=0 wu 2x++3y-4+4=0. ,

2.19. HanTu ypaBHEHHs] MNeplNeHAUKYJsIpOB K TpsAMOH
3x -} 5y — 15 =10, npoBeleHHBIX uepe3 TOUKH MepeCeucHUs
JAaHHOH TPSAMOH € OCAMH KOOpPAHHAT.

2.20. /laHbl ypaBHEeHHS CTOPOH YeThHIpeXYroJbHHKa: X —
—y=0x4+3y=0,x—y—4=0,3x+y— 12=0. Haiitu
ypaBHEHHA €ro JAuaroHajen.

2.21. CocraButb ypaBHeHus MeliHaHbl CM u Bbicotol CK
tTpeyrosasiuka ABC, ecau A(4, 6), B(—4, 0), C(—1, —4).



2.22. Yepes Touky P(5, 2) npoBecTu NpAMyIo: a) oTceKalo-
LIYI0 PaBHbIe OTPE3KH Ha OCHAX KOOPAMHAT; 6) napajneb-
Hylo oci Ox; B) MapaJJaensHyio ocu Oy.

2.23. 3anicatb ypaBHeHHe TMNPSIMOH, NMPOXOAsilIEH uepes
Touky A(—2, 3) u cocraBaswiued ¢ oceio Ox yroa: a) 45°,
6) 90°, B) 0°.

2.24. Kakyio opauHaty uMeeT ToukKa C, Jjexauas Ha
OofHOW npsMoH ¢ ToukamH A(—6, —6) u B(—3, —1) u
uMelonas abcuuccy, paBHyio 3°

2.25. Uepe3 Touky nepeceucHusi MPsiMbIX 2x — Oy — | =
=0 n x4+ 4y — 7 =0 npoBeCcTH NPAMYIO, JCJAAUYIO OTPE30OK
Mexay Toukamu A(4, —3) u B(—1, 2) B oTHOlueHHH A =
=2/3.

2.26. M3BecTHH ypaBHeHHMS JBYX CTOpPOH poMba 2x —
—oy—1=0 u.2x —5y —34=0 u ypaBHEeHHE OIHOH u3

ero auaronan€ed x - 3y —6=0. Ha#tu ypaBHeHHe BTOpOH
JIMArOHaJIH.

2.27. Haiditu Touky E nepeceueHuss MeJuaH TpeyrojbHHKa,
BEPIIHHAMH KOTOporo sBJjsiiotcs Touku A(—3, 1), B(7, 5)
u C(5, —3).

2.28. 3anucaTb ypaBHEHHS HPAMbIX, NMPOXOIUSLIUX yepe3
touky A(—1, 1) non yraom 45° x npsimoint 2x -+ 3y =6.

2.29. JlaHbl ypaBHeHHsI BbICOT TpeyroabHuka ABC 2x —
—3y+1=0, x4+ 2y+ 1 =0 u koopauHaTol ero BepIlUHHLI
A(2, 3). Haiitu ypaBHenusa ctropoH AB n AC Tpeyro/ibHHKa.

2.30. [Jauul ypaBHeHHs ABYX CTOPOH NapaJjejorpaMma
x—2y=0, x —y—1=0 u Touka nepeceyeHus erc AUaro-
Haned M(3, —1). Halitn ypaBHeHuss ABYX APYrUx CTOPOH.

3. COCTaBHTb ypaBHeHHE JIMHHH, Ka)kaas Touka M KoTo-
poH YNOB/IETBOPAET 3aJaHHBIM YCJOBHSAM.

3.1. OtcTouT OT NpAMOIl X = —6 Ha PaCCTOSIHHH, B ABA
pasa GoJbiueMm, yem ot Touku A(l, 3).
3.2. OtcTOMT OT NpsAMOHA X = —2 Ha pacCTOSIHHH, B 1Ba

paza GosblueM, 4eM OT TOUYKH A(4, 0).



3.3. OTCTOHT OT mpsiMoil Y == — 2 Ha PacCTOSIHHH, B TpH
pasa GoubiueM, yeM ot touku A(5, 0).

3.4. OtHowenune paccroauuii ot Touku M 10 Touek A (2, 3)
H B(—1, 2) paBno 3/4. ‘

3.5. Cymma KBaapatoB paccTosiHHil OT Toukd M 10 Touek
A(4, 0) u B(—2, 2) paBna 28.

3.6. Orcrout ot Toukn A(l, 0) Ha pacCTOAHMH, B MSIThH
pa3 MeHblieMm, 4eM OT MpAMOH x = 8. '

3.7. Otcrout ot Toukn A(4, 1) Ha paccrosiHuu, B yeThipe
‘pasa GobuieM, yeM OT Toukn B(—2, — 1)

3.8. OrcTouT OT MpAMOH X = —5 HA PaCCTOAHHH, B TPH
pa3a Goiibluem, yeMm oT Touku A(6, 1).

3.9. OTCTOHT OT NpsiMO# iy = 7 Ha PACCTOSHHH, B MATb Pa3
GonbiueMm, 4em oT Toukd A(4, —3).

3.10. OTHOweHHe paccTOsHHE OT TOukH M [0 Touex
A(—3, 5) u B(4, 2) paBno 1/3.

3.11. Cymma KBaApaTOB pacCTOAHHA OT Touku M 1o
Touek A(—95, — 1) u B(3, 2) pasua 40,5.

3.12. Orcrout oT Touku A(2, 1) Ha paccTosinuH, B TDPH
pasa 6osbuieM, yeM OT MPAMOH x = —5,

3.13. Orcrout or Touku A(—3, 3) HA pacCTOAHHH, B TPH
pasa GoJbiieM, yem oT Touku B(5, 1).

d.14. OTCTOMT 0T npsAmMoll x =8 Ha pacCTOAHMH, B 1Ba

pasa GoJibilleM, yem OT TOukH A(— 1, 7).
3.19. OTcTOHuT OT NpsAiMolt x =9 Ha PACCTOAHKH, B UEThIpE
pasa MeHblIeM, yeM OT To4kH A(—1, 2).

3.16. OrHoweHne paccrosgHué or Toukdn M 70 TOuek
A(2, —4) u B(3, 5) pasHo 2/3.

3.17. CymMa KBaapaToB paccTosHHE OT Touku M 10 Touek
A(—3, 3) u B(4, 1) paBna 31.

3.18. Otcrout ot Touku A(0, —5) Ha pacCTOAHHH, B JBa
pasa MeHbLUEM, yeM OT MpPAMOH x = 3.

3.19. Orcrout or Touku A(4, —2) Ha pacCTOSHHM, B ABa
pa3a MeHbulem, ueM OT Touku B(l, 6).

3.20. OTCTouT OT MpAMOH X = —7 Ha pPacCTOSAHKHH, B TPHU
pasza MeHblueM, yeM OT ToukH A(l, 4).

3.21. OTCTOUT OT nmpsAMO# x = 14 Ha pacCTOsIHHH, B J1Ba
pasa MeHblleM, ueM OT ToukH A (2, 3).



3.22. OrHoOlUeHHe pacCTOSHHH OT TOYKH M [0 TOuekK
A(3, —2) u B(4, 6) paBHo 3/5.

3.23. CymMa KBaZpaToB pacCTOfIHHI OT TOUKH M 110 Touek
A(—5, 3) u B(2, —4) paBna 65.

3.24. Orcrout oT ToukH A(3, —4) Ha paCCTOAHHH, B TPH
pa3a 6GOJbIIEM, YeM OT MPSAMOH X =9.

3.25. Orctout ot ToykKd A (D, 7) Ha pacCTosIHHH, B YeThipe
pa3a 60JblueM, 4eM OT TOUYKH B(—2, 1).

3.26. OTCTOHT OT TPSAAMOH X == 2 Ha PAaCCTOAHHH, B NAThH
pa3 GoJiblueM, yeM OT TOYKH A4, —3).

3.27. OTcTOMT OT NpAMOH - Xx = —7 Ha PpacCTOAHHH,
B TPH pa3a MeHblieM, yeMm OT ToukH A(3, 1)

3.28. OTHOlIEHHe pacCTOsiHHA OT Toukn M 10 Touek
A(3, —5) u B(4, 1) paBro 1/4.

3.29. CyMma KBaJpaTOB PaCCTOSIHHH OT TOUKH M no Touek
A(—1, 2) u B(3, —1) pasua 18,5.

3.30. Otcrout ot Toukd A(l, b) Ha pacCTOSIHHH, B YeThIpe
pa3a MeHbllIeM, YeM OT npsaMol x = —1.

4. TTocTpOHTH KPHBYIO, 3alaHHYI0 ypaBHEHHEeM B MOJAPHOH
CHCTeMe KOOpJHHAT.

4.1. p=2sin 4q. 4.2. p=2(1 —sin 2¢g).
4.3. p=2sin 2¢. 4.4. p=3sin b¢.

4.5. p=2/(1 +cosq). 46. p=3(1-sinq).
4.7. p=2(1 —cos @). 4.8. p=3(1 —cos2¢).
4.9, p=4sin 3¢. 4.10. p =4 sin 4¢.
4.11. p =3(cos ¢} 1). 4.12. p=1/(2 —sin ¢).
4.13. p=>5(1 —sin 2¢). 4.14. p=23(2 —cos 2¢).
4.15. p =6 sin 4. 4.16. p =2 cos b¢.
4.17. p=23/(1 —cos 2¢). 4.18. p=2(l —cos 3¢).
4.19. p =3(1 —cos 4¢). 4.20. p=>5(2 — sin ¢).
4.21. p =3 sin 4¢. 4.22. p =2 cos 4¢.
4.23. p=4(1 4cos 2¢). 4.24. p=1/(2 —cos 2¢q).
4.25. p = 4(1 —sin ¢). 4.26. p = 3(1 + cos 2¢).
4.27. p = 3 cos 2¢. 4.28. p =2 sin 3¢.

4.29. p=2/(2—cos ¢). 4.30. p=2—cos 2¢.

5. TlocTpouTb KDHBYIO, 3a/laHHYyIO NapaMeTpHYeCKHMH
ypaBuennamu (0 << << 2n).

x =4 cos’t, x=2cos’¢,
5.1, {y=4siﬂ3 L 5.2. {y=25.m3t.
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5.29. {, Z 5%

x =2sint,
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1. 1auel BekTopnl a=om+fn # b=ym- 6n, rne
lm| =k |n| =1; (rﬁ,\n)= ¢. Haiitu: a) (Aa 4 pb) - (va + tb);

6) nps(va - tb); B) cos(a{}cb).

1.1. a=“5, ﬂ= ""'4,. ?:3; 6:6: k=3! l=59 q)=
=5n/3, A= —2, u=1/3, v=1,1=2.

1.2. a=—2,p=3,y=4,06=—1,k=1,01=3,¢=m,
A=3 p=2 v=—2, 1=4.

1.3. a =5, p=—2, y=—3, 6=—1, k=4, | =2DH,
p=4n/3, A=2,p=3, v=—1, =0

14. a =5 =2, y=—6, 6= —4, k=3, [=2, o=
=5n/3,l=—1,p,=l/2,v:2,'c:3.

1.5. a=3,_[3=—2,y=—4,6:5,k=2,Z:3,(p=
—=n/3, A=2, p=—3, v=5, =1 |

1.6. a=2 = —5, y=—3,0=4, k=2, 1=4 9=
—2n/3, A=3, un=—4,v=2,1=3. o

1.7. a=3, p=2, y=—4,86=—-2, k=2, 1=0, ¢=
=4n/3,}.=l,u=—3,v=0,'c———-—1/2. -

18. a =5 p=2, y=1, 6=—4, k=3, [=2, o=n,
A=1 p=—2, v=3, 1= —4

19. a=—3 p=—2,y=1, 86=5, k=3, [=6, ¢=
=4n/3, h=—1, p=2, v=1, 1=1.

1.10. a =5, p=—3, y=4, 6=2, k=4, I=1, o=
—92n/3, A=2, u=—1/2, v=3, t=0.

1.11. a=—2, =3, y=3,0=—6,k=6,[=3, ¢=
=5n/3,3\,=3,p,=-—l/3,v=l,1:=2.

112. g = —2, B=—4, y=3, =1, k=3, =2,
p=7n/3, h=—1/2, p=3, v=1,1=2

1.13. a =4, p=3, y=—1, =2, k=4, [=5, 9=
=3n/2,l=2,u=——3,v——-1,1=2.

1.14.a=—-—2,|3=3,v=5,6=1,k=2,l=5,(p-——2:n:,
A= —3, u=4, v=2, 1=3.

1.15. a=4, B=—3, y=5 0=2, k= [ =17,
o=4n/3, A= —3, n=2 v=2,

T .
1.16. @ = —5, B=3, y=2 8 =4 k—D5 [—
h=—3, p=1/2, v=—1, 1—=1. =t



117 =5, f=—2, yv=3, 6=4, k=2, |=5, ¢=
=n/2, A=2, u=3, v=1, 1= —2. ,
1.18. a =7, f=—3, y=2, 6=6, k=3, [—4, ¢=
=01/3, A=3, u=—1/2, v=2 t=1. _ ,
1.19. a =4, B=—5 y=—1, 6=3, k=6, | =3,
¢=2n/3, A=2, p= —5, v=1, 1=2. 7 _
1.20. =3, B=—5, y=—2, 6=3, k=1. |=6.
¢=3n/2, Ah=4, p=5,v=1, 1= —2. | _ ,
1.21. or,=—5,[3:—6,v=2,6—_—7,k=2,£=7,(p=n,
A= —2, u=5 v=1, 1=3. | , |
1.22. a= —7, B=2, y=4, 6=6, k=2 [=9, ¢=
=n/3, A=1, p=2, v=—1, t=3. |
1.23. =5, =4, y=—6, 6=2 k=2 1=9, o=
=2n/3, A=3, p=2,v=1, 1= —1/2. '
1.2, a = —5, = —7, y=—3, 6 =2, k=2, [ =11,
¢=3n/2, Ar=-—3, p=4, v=—1, 1=2

1.25. a=5,=—8, y=—2,6=3, k=4, [=3, ¢ =
=4n/3, A=2, y=—3, v=1, t=2. |

1.26. o= —3, =5, y=1, 6=7, k=4, |=6, ¢ =
=0n/3,A=—2,u=3,v=3,1=—2. |

1.27. o = —3,3=4,y=50= —6,k=4,1=5,¢p=nm,
A=2 p=3, v=—3, 7= —1.

1.28. =6, p=—7, y=—1, 0= —3, k=2, [ =686,
¢=4n/3, A=3, u=—2, v=1, 1=4.

1.29. ¢ =5,B=3, y=—4,0=—2, k=6,1=3, ¢=
=om/3, A=—2, p=—1/2, v=3, t=2.

1.30. =4, = —3, y=—2,6=6, k=4, =7, Q=
=a/3, A=2,u=—1/2, v=3, 1=2.

2. Tlo koopaunatam touek A, B u C ans YKa3aHHbIX
BEKTOPOB HAHTH: ) MOJY/b BEKTOpa a; 6) CKaasipHOe MpoOu3-
BELleHHE BEKTOPOB 4 H b; B) mpoekuuio BekTopa ¢ Ha BekTop d;
') KOOPAMHATH TOYKH M, neasimiell oTpe3oK [ B OTHOIUEHHH

o:f.
2.1. A(4, 6, 3), B(—5, 2, 6), C(4, —4, —3), a=4CB —
— ———- - r—

—AC, b=AB, ¢=CB, d=AC, |=AB, a=5, p=4.
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d=A

1), B(1, 3, —2), C(1, 4, 2), a=24C —
BC,

—_—

4, 3), B(3, 1, —4), C(—1, 2, 2), a=2BA +

B = 4.

a=1,

| = BA,

d—AC,

ﬂ, c=h,
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=AC, ¢=b, d=
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[=AC, a=2,

—CB,

B(—3, —2,4),C(0,0, —2),a=3AC —

|

AC. d—=AB, | =AC, 0 =3,p=2.

2.10. A(0, 2, 5), B(2, —3,4),C(3,2, —5),a= —3AB +
+4CB,b=c=AC,d=
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2), C(4, 6, —3), a
C,d=BC, |=BA, a—4, p=3.
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9BA 4 3BC,b=c=A
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2.19. A(—4,
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,3), C(4, 2, —5), a=114C —
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=AC, |=BC, a=3, p=1.
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2.24. A(4, 3, 2),
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b=c¢= BA,

C©2, —2, —7), a=>5CB —

S o

¥

)

d—=AC, |=AB, o =3, p=2.

o0

—
¢ = CB,

6, 4, 5), B(—7, 1,
AB, ¢ =

© |

B

9.27. A6, 5, —4), B(—5, —2,2), C(3,3,2),a=6A4B —
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d=AC, |=BA, a=2, p=0.
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—
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2.2
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AB, ¢

b=

AB, |=AB, =23, p=4.

—_—

—4,1), C(—3, —4,2),a=5AB —

—_—
—

4, 6, 7_),_?(2
c=BC, d



3. Iloka3aTb, UTO BeKTopbl a, b, ¢ o6pasyioT 06asuc, H
HaliTH KoopAuHaThl BekTopa d B 3TOM Oasuce.

3.1.a=(5 4, 1), b=(—3, 5, 2), c=(2, —1, 3), d=
— (7, 23, 4).

3.2.a=(2, —1, 4), b=(—3,0, —2), c=(4, 5, —3),
d=(0, 11, —14).

33. a—(—1,1,2), b=(2, —3, —5), c—(——ﬁ 3, —1),
d=(28, —19, —7) -

34. a=(l, 3, 4), b=(—2, 5, 0), c—(3, —9, —4),
d=(13, —5, -—4).

3.5. a=(l, ), b=(—5, —3, 1), c=(2, —1, 0),
d=(—15, —10, 5) |

36.a—(3, 1,2, b=(—7, —2, —4), c=(—4, 0, 3),
d = (16, 6, 15).

) 3('21%23(3_135,)0' 1, b=(2. 7. —3), c=(—4, 3, 5)
) 3(;85 a:155 2!1,) 2 b=(—2 1, —3), c=@4, —3, 5
d_3(9_1%%(052 4)3) b=(4, —3, —9), ¢ =(—5, —4, 0)
d—3(5]3a2—9’3)m1 2), b=(—2, 3, 1) c=(4, —5 —3)
e e
d=(1. I ~20)’ iR A D e=l =200,

3.13. a~—(6 , —3), b=(—3, 2, 1 =(—1, —
d=(15, 6, -—17) ( he=(=1 =34,
3.14. a=(4, 2, 3), b=(—3, 1, —8), c=(2, —4, 5),

*3(812;—1—4(——_23})3) b=(3, —6, 2), ¢ =(—5,

_L-’.(?f; a—6(122)3 6), b=(—3, 4,5 o
3 53('1; ai(?) 2 l; b=(5 ’1 ’_2), mh o
d=(2, 11, 1). b e=(=34,5)



3.18. a=(3, 5, 4), b=(—2, 7. —5), c=(6, —
d=(6, —9, 29). be=6 =21
3.19. a=(5, 3, 2, b=(2, —5, 1), c=(—7 —
d=(36, 1, 15). " (=7 4 =3,
3.20. a=(11, 1, 2), b=(—3,'3, 4), ¢ —=(—4 —
d=(—5, 11, —15) ( he=(=h 2
3.21. a=(9, 5, 3), b=(—3, 2. ). c=(4, —
d=(—10, —13, 8). S
3.22. a=(7, 2, 1), b=(3, —5, 6), c=(—4. 3. —4
d—_~3(—31, 18,(—16). | (=43, =4,

23. a=(l, 2, 3), b=(—5, 3, —1), ¢ =(—
d=(—4, 11, 20). be=(=64.9)
3.24. a=(—2, 5, 1), b=(3, 2, —7), c=(4, —*
d=(—4, 22, —13). o= =32

3.25. a=(3, 1,2, b=(—4, 3, —1) ¢ = —
= (14, 14, 20). ( b e=(2 3 4) d=

3.26. a=(3, —1, 2), b=(—2,4, 1), c=(4, —5 —1
d=(—5, 11, 1). b=t b

3.27.a=(4,5 1), b=(1, 3, 1), c=(—3, —6, 7), d=
= (19, 33, 0). ( ) ( )

3.28. a=(l, —3, 1), b=(—2, —4, 3), ¢c=(0, —2. 3
d=(—8, —10, 13), N he= ' )’.

3.29. a=(5, 7, —2), b=(—3, 1, 3), e=(l, —4, 6),
d:(l4: 91 —1)‘ N .

3.30- a=(_'11 41 3)! b:(3, 2’,,,_4)’ C"‘—"(——Q, H_7’ ])’
d = (6, 20, —3).

’

Jaubl BeKTOPHl @, b 1 ¢. Heo6xomumo: a) BBIYHC/HTH
CMEILUAHHOE NPOH3BEEHHE TPeX BEKTOPOB; 6) HaHTH MOAYJb
BEKTOPHOIO NMPOH3BEREHHS; B) BbIYHCAHTD CKaJsIPHOE MPOM3-
BeeHHE JBYX BEKTOPOB; I') NMPOBEePHTh, OYAYT JIH KOJAJAHHEAD-
Hbl MJIH OPTOrOHaJIbHbI JBa BEKTOpa; A) NPOBEPHTh, OYAYT JIH
KOMIIJIAHADHEI TPH BEKTOPaA.

1. a=2i—3j4+ k, b=j+ 4k, ¢ =5i 4 2j — 3k; a) a,
3b, ¢; 6) 3a, 2¢; B) b, —4c; r) a, ¢; a) a, 2b, 3c.



2. a=3i+4j+k, b=i—2j+ 7k, ¢ =3i — 6j 4 21k;
a) ba, 2b, ¢; 6) 4b, 2¢c; B) a, ¢; r) b, ¢; A) 2a, —3b, c.

3. a=2i—4j—2k, b=7i+3j, c=3i+5j—7k;
a) a, 2b, 3c; 6) 3a, —7b; B) ¢, —2a; r) a, c; &) 3a, 2b, 3c.

4. a= —T7i+ 2k, b=2i—6j+ 4k, c=1i—3j+ 2k;
a) a, —2b, —7¢; 6) 4b, 3¢; B) 2a, —7c; 1) b, c; ) 2a, 4b,
3c.
5. a= —4i+2j—k, b=3i-+5j—2k, c¢=j-+ 5k;

a) a, bb, 3c; 5) 2b, a; B) a, —4c; r) a, b; 1) a, 6b, 3c.

|

6. a=3i—2j+k b=2j—3k, c= —3i+2j—k;

a) a, —3b, 2¢; 6) 5a, 3c; B) —2a, 4b; r) a, c; o) ba,
4b, 3c. _

7. a=4i—j+ 3k, b=2i+ 3j — 5k, ¢ =7i+ 2j + 4k;

a) 7a, —4b, 2¢; 6) 3a, 5¢c; B) 2b, 4¢; 1) b, c; a) 7a, 2b, 5c.

8. a=4i+4 2§ —3k, b=2i+k, ¢c= —12i — 6§ + 9k;
a) 2a, 3b, ¢; 6) 4a, 3b; B) b, —4c; r) a, c; a) 2a, 3b, —4c.

9. a=—i4 5k b= —3i+2j+ 2k, c= —2i —4j+
+ k; a) 3a, —4b, 2¢; 6) 7a, —3¢; B) 2b, 3a; 1) b, ¢; 1) 7a,
2b, —3c.

10. a=06i—4j+6k, b=9i—6j49k, c=i—8k;
a) 2a, —4b, 3c¢; 6) 3b, —9c; B) 3a, —b¢; r) a, b; 1) 3a,
—4b, —9c. _

11. a=="5i—3j 44k, b==2i —4j—2k, ¢ =3i45j—
— 7k; a) a, —4b, 2¢; 6) —2b, 4c; B) —3a, 6¢; 1) b, c;
n) a. —2b, 6c. - | .

12. a= —4i+3j—7k, b=4i+6j—2k, c=6i+
+9j —3k; a) —2a, b, —2c¢; 6) 4b, 7¢c; B) 5a, — 3b;
r) b, ¢; 1) —2a, 4b, 7c.



13. a= —5i+ 2j — 2k, b =7i — 5k, ¢ = 2i 4+ 3j — 2k;
a) 2a, 4b, —5¢c; 6) —3b, llc; B) 8a, —6¢; r) a, c;
n) 8a, —3b, llc.

14. a= —4i—6j+2k, b=2i+3j— k, ¢= —i-+

+5j —3k; a) 5a, 7b, 2¢; 6) —4b, lla; B) 3a, —7c;
r) a, b; n) 3a, 7b, —Z2c.

15. a= —4i +2j — 3k, b = —3j + 5k, ¢ = 6i + 6j —
— 4k; a) 5a, —b, 3¢; 6) —7a, 4c; B) 3a, 9b; ) a, c; 1) 3a,
—9b, 4c. | ,

16. a = — 3i 4 8j, b= 2i + 3j — 2k, ¢ = 8i + 12j — 8k:
a) 4a, —6b, 5¢; 6) —7a, 9¢; B) 3b, —8¢; r) b, c; a) 4a,
—6b, 9c¢.

17. a =2i — 4j — 2k, b= —9i + 2k, ¢ = 3i + 5j — 7k;
a) 7a, 5b, —c; 6) —>ba, 4b; B) 3b, —8¢; r) a, ¢; ) 7a,
ob, —c¢.

18. a=9i—3j+k, b=3i—15j+21k, c=i—5j+
+ 7k; a) 2a, —7b, 3c; 6) —6a, 4¢c; B) Sb, 7a; r) b, ¢;
.D.) Qa’ _7b? 4(:' A . - . 1 - -

19, a= —2i+4j—3k,b=5i+4j—2k,c=7i+44j—
—k; a) a, —6b, 2¢; 6) —8b, 5¢; B) —9a, 7c; r) a, b;
a) a. —6b, de. _ _ o

20. a= —9i+4j—5k, b=i—2j+ 4k, ¢= —bi+
+ 10j —20k; a) —2a, 7b, 5¢; 6) —6b, 7¢; B) 9a, 4c;
r) b, ¢c; 1) —2a, 7b, 4c.

21. a=2i—7j+ 5k, b= —i-+ 2j — 6k, c=3i +2j —
— 4k; a) —3a, 6b, —c¢; 6) 5b, 3c; B) 7a, —4b; r) b, c;
a) 7a, —4b, 3c. _ _ ) )

22. a=17i —4j—5k, b=i—11j+ 3k, c=05i+45j +
+ 3k; a) 3a, —7b, 2¢; 6) 2b, 6¢c; B) —4a, —5¢; 1) a, C;

n) —4a, 2b, 6e¢.



93. a=4i —6j — 2k, b= —2i +3j+k,c=3i—5j+
+ 7k; a) 6a, 3b, 8¢; 6) —7b, 6a; B) —>ba, 4c; r) a, b;
n) —bo5a, 3b, 4c. | S

24, a=3i—j+2k, b= —i+5j —4k, ¢ =6i—2j +
+ 4k; a) 4a, —7b, —2c; 6) 6a, —4c; B) —2a, 5b; r) a, ¢;
a) 6a, —7b, —2c. _

925 . a= —3i—j—5k, b=2i—4j+ 8k, c=3i+7j—k;
a) 2a, —b, 3¢; 6) —9a, 4c; B) 5b, —6¢; r) b, ¢; 1) 2a,

5b, —6¢. . L 7
926, a= —3i+ 2§+ 7k, b=i—05k, ¢=06i+4j—k;
a) —2a, b, 7c; 6) 5a, —2c; B) 3b, ¢; 1) a, c; a) —2a, 3b, 7c.

97. a=3i— j + 5k, b =2i — 4j + 6k, c =i— 2j + 3k;
a) —3a, 4b, —5c; 6) 6b, 3c; B) a, 4¢c; 1) b, C; p) —3a,
4b, —b5c.

28. a=4i — 5j — 4k, b= 5i — j, ¢ = 2i + 4j —3k; a) a,
7b, —2¢; 6) —da, 4b; B) 8c, —3a; r) a, c; A) — 3a, 4b, 8c.

29, a = —9i+ 4k, b = 2i — 4j + 6k, ¢ = 3i — 6j + 9k;
a) 3a, —5b, —4c; 6) 6b, 2¢; B) —2a, 8¢; 1) b, ¢; n) 3a, 6b,
—4c.

30. a=>5i—6j —4k, b=4i4 8j— 7k, c=3j—4k;
a) 5a, 3b, —4c; 6) 4b, a; B) 7a, —2c; r) a, b; n) 5a, 4b,

—2c.

Bepuiuebl nupaMuabl HaxoasaTca B Toukax A, B, C
H D. BoiuncanTts: a) naoiwaip ykasauso# rpauu; 6) maouianb
CeYeHHsl, NPOXOASILEro uepe3 cepeJuHy pebpa [ v ABe BepuIu-
Hbl MMpaMuabl; B) obbeM nupamuas ABCD.

1. A3, 4,5), B(1, 2, 1), C(—2, —3, 6), D(3, —6, —3);
a) ACD; 6) |=AB, Cu D.

2. A(—7, —5, 6), B(—2, 5, —3), C(3, —2, 4), D(I,
9, 2); a) BCD; 6) [=CD, A u B.



3. A(1, 3, 1), B(—1, 4, 6), C(—2, —3, 4), D(3, 4,
—4); a) ACD; 6) [=BC, A u D.

4. A2, 4, 1), B(—3, —2,4), C(3,5, —2), D(4, 2, —3);
a) ABD; 6) [=AC, Bu D.

5. A(—5, —3, —4), B(l, 4, 6), C(3, 2, —2), D8,
—92, 4); a) ACD; 6) |=BC, A u D.

6. A(S, 4, 2), B(_Q, 3, '_5), 6(4, _"31 6)! D(ﬁi _5} 3);
a) ABD; 6) = BD, A u C.

7. A(—4, 6, 3), B(3, —5, 1), C2, 6, —4), D(2, 4,
—95);, a) ACD; 6) |=AD, B u C. o

8. A(7,5, 8), B(—4, —5, 3), C(2, —3,95), D5, I, —4);
a) BCD; 6) [=BC, Au D.

9. A3, —2, 6), B(—6, —2, 3), C(1, 1, —4), D(4, 6,
—7); a) ABD; 6) |=BD, A u C.

10. A(—5, —4, —3), B(7, 3, —1), C(6, —2, 0),
D@3, 2, —7); a) BCD; 6) |=AD, B u C.

11. A(3, —5, —2), B(—4, 2, 3), C(1, 5, 7), D(—2,
—4, 5); a) ACD; 6) [=BD, A u C. |

12. A(7, 4, 9), B(l, —2, —3), C(—5, —3, 0), D(I,
—3, 4), a) ABD; 6) [=AB, C u D.

13. A(—4, —7, —3), B(—4, —5, 7), C(2, —3, 3),
D(3, 2, 1); a) BCD; 6) |=BC, Au D.



14. A(—4, —5, —3), B(3, 1, 2), C(5, 7, —6), D(6,
—1, 5); a) ACD; 6) {=BC, A u D.

15. A(5, 2, 4), B(—3, 5, —7), C(1, —5, 8), D(9,
—3, 5); a) ABD; 6) [=BD, A u C.

16. A(—6, 4, 5), B(5, —7, 3), C(4, 2, —8), D(2, 8,
—3); a) ACD; 6) |=AD, B u C.
17. A(5, 3, 6), B(—3, —4, 4), C(5, —6, 8), D(4,0, —3);
a) BCD; 6) |=BC, Au D.

18. A(5, —4, 4), B(—4, —6, 5), C(3, 2, —7), D6,
9 —9): a) ABD; 6) |=BD, A u C.

19. A(—7, —6, —5), B(5, 1, —3), C8, —4, 0),
D(3, 4, —7); a) BCD;6) |=AD, Bu C.

20. A(7, —1, —2), B(l, 7, 8), C(3, 7, 9), D(-—-S_,
—5, 2); a) ACD; 6) |=BD, A n C.

21. A5, 2, 7), B(7, —6, —9), C(—7, —6, 3), D(l,
—5, 2); a) ABD; 6) [=AB, C u D.

22, A(—2, —5, —1), B(—6, —7,9), C4, —5, 1),
D(2, 1, 4); a) BCD; 6) | =BC, A u D.

23. A(—6, —3, —5), B(5, 1, 7), C(3, 5, —1), D(4,
—2,9); a) ACD; 6) [=BC, A u D.



24, A(7,4,2), B(—5,3, —9), C(1, —5, 3), D(7, —9, 1);
a) ABD; 6) | =BD,AuC.

25. A(—8,2,7), B3, —5,9), C(2, 4, —6), D(4, 6, —5);
a) ACD; 6) |=AD, B u C.

26. A(4, 3, 1), B(2, 7, 5), C(—4, —2, 4), D(2, —3,
—5); a) ACD; 6) |=AB, C u D.

27. A(—9, —7, 4), B(—4, 3, —1), C(5, —4, 92),
D(3, 4, 4); a) BCD; 6) [=CD, A u B.

28. A(3, 5, 3), B(—3, 2, 8), C(—3, —2, 6), D(7, 8,
—2); a) ACD; 6) |=BD, A u C.

29. A(4,2,3), B(—5, —4,2),C(5,7, —4), D(6, 4, —7);
a) ABD; 6) |=AD, B u C. |

30. A(—4, —2, =3), B(2, 5, 7), C(6, 3, —1), D(6,
—4, 1); a) ACD; 6) |=BC, A u D.




1. IlpenctaBuThb ABOKHEOH HHTerpasn SSf(x, y)dxdy B Buje
D

NMNOBTOPHOro HHTErpasa C BHEWHHM HWHTerpHpoBaHHeM 110
X ¥ BHEIJHHM HHTerpHpoBaHHeM 110 Y, eCJIH obsactb D 3ajaHa
YK&3aHHbIMH JIHHHAMU.

1.1. D: y

1.2. D: ¥’ =2y, 5x—2y—6=0

1.3. D: x=~/8—y°, y=0, y=x
14. D: x =20, y =20, y<I|, y=Inx
1.5. D: ¥*=2—y, x+y=

1.6. D: y=2—x* y=1x"

1.7. D: y=x"—2, y=x

18. D: x =0, y=1, y<<<3, y=x
1.9. D: y>=2x, x*=2y, x< 1.

1.10. D: x>0, y>=x, y =9 — x°.
1.1t D: y*=2—x, y=ux.

1.12. D: x=~2—¢% x=¢° y=0.
1.13. D: y=0, x4+2y—12=0, y=1l1gx
1.14. D: x<<0,y=1, y<3, y= —x.
1.15. D: y=0, y=x, y= —\/2 — x*.

BbluncanTe ABOWHOH HHTErpaJ, HCnoJb3ys NOJsipHble
KOOPAHHAT).

I V1 — ¥

1. Sa’x S V'"*’f“-‘ﬁ dy.
) J I+ X"+ y
0 V’lfﬂr_“

2. S dx S — dy :
_V’§ 0 -\/I +IE +y2

R \_f'(R"—-.t‘L'j T
3 ax | L ay
V' + N

0 —~/RI =¥



VI—x?
( In(1 4+ ° + y9)dy.
0

—

1
4. S dx

Vé—y’

xy
6. _S_dx Sﬁ 17 dy
'\/2 —2—x?
0 V‘R" x2
7. {dx | cosv/x®+ 4dy.
R 0
R ARTE
8. | dr | tg(x®+ y?dy.
~R
R wﬁ?ij_:.?
9. {dx |  cos(x®*4 y>dy
0 —~ VR —x?

R VR —x*
10. | dx ;S sinv/x* + y*dy.
=R

___V.Rz__xg
1‘,6 V3—x?

1§ de | 1422+ 2dy.
-1f3_ 0

120§ de | (142" +¢0)dy.

—-\{2 —-{2—-.:
2 4 —xt
13. | dx df :
0 —vi— l4x"4y
'\.II"*-I?

1

14. de S dy ,
o 5 V4
R

0
15. S dx L SInVE 49 4y,




3.8. SSS fgdﬂiyd?‘ —, v x>=0,2>0, y;?r\/gx, 4 < x*+
X +y +z

“,-

+y° + 2° < 36.
39. {({ LTy g0, y<V3x, z=3("+4),
Y Vg
z=3. .
3.10. Ssgvxgdmydz = v Xty +2=16, z=0.
(x* +y* +2°)
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