Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.

BapmanT 0.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pebpo B1C; B orHOImEHNH 1 : 2.

2. Hokazarnb, aro BekTopbl a(—2;—1;0), b(1;3;—3), ¢(3;1;1) obpasyior Gazuc. Pa3moxKutb BEKTOD

d(5; —4;9) 110 3TUM BEKTOPaM.

3. Haiitn kocumyc yria MezKiy BeKTOpaM#I @ = m —n u b = —2m — n upu |m| = 2, |n| = 2v/2,
(m,n)="1.

4. Haittn np, @, ipu = b+ 3c u y = a, vie a(l; —3; -2), b(11;19;2), e(—3; =5; 1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rae A(8;9;8),
B(9;10;7), C(—2;7;11).

6. BeraucauTs 1I0IMa b napaJjieorpaMMa, IOCTPOeHHOIo Ha BeKTopax @ = 3m +4nu b =m+n

T

7. Jlexxar nm rouxkn A(6;8;0), B(10;15; —3), C(7;10; —1), D(11;16; —3) B oamoit miockoctu?

8. Borumeaiuth oObeM TeTpa’jipa ¢ BeplimHaMH B Toukax P, @), R, S, miomans rpann PRS u BeicOTy,
OLLYLIEHHYIO HA 9Ty I'padb u3 Bepuuubl Q. P(—1;7;=8), Q(—4;8;—16), R(7;4;1), S(—4;8;2).

9. Haittu KocuHyc OCTPOro yrjia MexK/y miockocTsmu «: —x — 3z +11=0u f:x+y — 2 = —4.
10. CoctaBuTh ypaBHEHHE ILIOCKOCTH, MpoXosIieii depe3 toukn A(—2;6; —8), B(2;7;-8), C(1;7;-7),
u HaiiThH paccrosiaue or Touku S(5;3;2) 70 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH 7, mpoxofgieil depe3 Touxky M (10;2;6) napaaienbHo npsamoii

z+6 _ y—1 _ 242 _
=7 = Y- = Z5° ¥ IepnenuKyIapHo miockoctn —z + 3y — 3z — 6 = 0.

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(1;7;6),
B(-1;2;-1), C(2;9;9).
13. [IpuBecTu K KAHOHHYECKOMY BHIY OOINHMe ypaBHEHHS HPSIMO
—92+Ty+32+19=0
— 2042+ 24+ 9 =0
14. Haiitu npoeknuto Toukn M (—35;16;31) Ha miockocts —10z + 5y + 7z + 49 = 0.

15. Haiitm yrom mexty npsmoit [ @ 5 = -4 = 3 u miockocThio 7 : 21 — y — 2z = 14.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.

Bapwuanr 1.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pedbpo BC B orHomenun 1 : 2.

2. Jlokazarhb, uro BekTOpHl a(2;2;—1), b(—1;—3;2), ¢(1;6; —4) obpasyor 6asuc. Pa3moxuTh BeKTOP

d(0;10; —7) o 3ruM BeKTOpaM.

3. Haiitn xocumyc yria Mexay Bektopamnm @ = —m +2n u b = 2m — n npu |m| = 2, |n| = 2v/2,
) =

4. Haittn np, @, ipu = @ n y = 2b + 2¢, rae a(—1;4;5), b(—2;6;7), c(2; —3; —10).
5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprneHuKyasipaoro miockoctn AABC, rne A(2;4;7),
B(—4;3;4), C(-3;3;3).

6. BeraucauTh mioma b mapaJsiieorpaMMma, IoCTPOEHHOIO Ha BeKTopax a = —4dm +4nu b=m —2n

mpu [m| =3, |n| =3, (m,n) = .

7. Kommnanapus! i sektopsl AB, AC, AD, rae A(7;8;2), B(4;15;—2), C(6;11;0), D(8;2;7)?

8. Borumeauth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, @), R, S, miomaas rpann PRS u BbicOTy,
OLLYLIEHHYIO HA 9Ty I'padb u3 Bepuunbl Q. P(—5;4; —5), Q(—6;5;—3), R(—7;6;—4), S(—2;2; —4).

9. HaiiTu KOCHHYC OCTPOrO yIJia MexKJy IUIOCKOCTsIME @Yy — 2+ 6 =0u §: -2 — 6y — 7z = —2.

10. Bamama mmpamuga SABC koopamnaramu seprumn A(—5; —10;8), B(—2;—5;15), C(—7;—13;5),
S(1;—3;6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHHe IIOCKOCTH 7, TPOXOJsiei yepe3 Touky M (—3; —2; —6) mapajuieibHO Tpsi-

z—4 _ y+8 _ 243 rx—2 _ y—5 __ z42
MbIM 9 T T3 T /1 n Y =TT =

12. CocraButh ypasuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1ol npsamoit, ecan A(9;2;4),
B(4;4;5), C(16;—1;3).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
—xr—y+z+4=0
— 2 —3y—2z—14=0
14. Haittu npoekmuio toukn M (—21; —11;40) ma miockocts 5z + 4y — 9z = —21.

mT”:y;E’:ﬂHHHOCKOCTBIOW:7x—y+3,z:13.

15. Haittm yron mexmy npsmoit [ T —
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Bapwuanr 2.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepeauna pebpa D,C1, a M geaur pebpo AD B oTHOmeHuu 1 : 2.

2. Hokazarnb, aro BekTopsl a(l;1;—3), b(0; —1;—4), ¢(2;3;2) obpasyior Gazuc. Pa3moxKuThb BEKTOD

d(—1;2;7) o 5TUM BEKTOPAM.

3. Haiitu kocuHyc yriaa Mexky BeKTopamu @ = —m —2n u b = —2m — 3n npu |m| = 2, |n| = 1,

4. Haittn np, @, ipu = b n y = 3a + ¢, tye a(—1;2; —5), b(—2; -3;6), c(2; —11;12).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, Teprenukyaspaoro miockoctn AABC, rxe A(5;0;8),
B(10;2;9), C(—4;-3;7).

6. BelaucauTh mI0Ma b TpeyroabHuKa, IOCTPOCHHOIO Ha BeKTopax @ = —3m+mn u b = —m + 3n upn
— — =) o7
|m’ =4, |'I’L’ =2, (man) — 6

7. Jlexxar nm roukn A(1;2;0), B(—2;—5;10), C(—1;—1;5), D(2;4; —3) B oauoit miockoctu?

8. Beraucauts 06bem napasnenenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIyIIEH-
HYyIO Ha 9Ty rpanb u3 Bepmunbl Ay. A(9;3;0), B(18;—1;7), D(11;0;2), A(7;1; —1).

9. Haittu KocuHyc OCTPOro yrjia MexK/y IJIOCKOCTSMHU @ —x —Hy — bz = —-2u f:x+y+2=0.

10. Bagana mupamuga SABC koopaunatamu Bepmua A(7; —1;4), B(8;0;6), C(10; —3;1), S(2; —1; —4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh ypaBHEHHUE TIOCKOCTH T, TIPOXOstieil uepes Touky M (—6;3;7) neprneHanKyaspHo Mma0c-

KOCTIM 20 +y —2=7u —x+2y+ 2= 1.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910# npsimoii, ecu A(7;2;2),

B(0;0;-3), C(11;3;5).

13. [IpuBecTn K KAHOHUYIECKOMY BHIY OOIIHe YPABHEHWUS MPSIMO
—x —2y+ 2+ 1=0

—3r—-3y+2z—-11=0
14. Haittu koopmuuaTsl Touku M, cummerpudnoir Touke M (—11;19; —7) OTHOCHTETHHO MIOCKOCTH
—5x + 8y — 3z = —17.

15. Haiitu yros Mexkay npsamoit [ : %‘26 =4 = Z%f 7 IJIOCKOCTBIO T @ —2x + 2y — 2 = —2.
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BapmanT 3.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo BB B oTHOmeHHn" 2 : 3.
2. Hoxkazars, uto BekTOpsl a(4; —3; —1), b(5; —3; —1), ¢(—5; 4; 3) obpasyior H6a3uc. Pazioxurh BeKTOpP

d(—4;2; —1) no 3rum BeKTOpaM.

3. Haiitu kocunyc yria mMexay BekTopamMu @ = m —n u b = —2m + 3n upu /m| = 1, |n| = 2,
(m,n) = %.

4. Haittn np, @, ipu = b n y = 3a + ¢, t7ie a(l; —4;2), b(2; —3;2), c(—6;17; —1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rre A(8;9; 3),
B(15;8;2), C(13;8;1).

6. BoraucyiuTh 1m1oma b TpeyroibHuKa, MIOCTPOEHHOTO HA BeKTopaXx a = —4dm +4n u b = —2m + 3n

3

upu [m| =1, |n| =1, (m,7) = §

7. Kommranapust mm Bektopst a(—1;0; —1), b(5;1;6), e(—3;1; —2)7?

8. Borameauth o6beM TeTpadapa ¢ BepIImHaMH B TodYkax Ajp, Ao, Az, A4, mwiomanb rpanun Ay As Ay
¥ BBICOTY, OIYIIEHHYIO Ha 3Ty rpanb u3 Bepummbbl As. Aj(—2;0;1), Ay(—10;3;5), A3(7;—2;—2),
Ay(—4;—-1;-1).

9. Haiitu KoCHHYC OCTPOTO YI/Ia MEXKy ILIOCKOCTAMHU v @ —x — 22 =0 u [ : —x + 4y + 2z = —8.

10. Bagana nupamuna SABC koopaunaramu sepiiua A(5;1;1), B(0; —1;0), C(3;0;1), S(3;1; =7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, POXOJsiiieil uepe3 Touky M (2;10;6) mapaiebHO MPsIMbIM

z_y—4_z—lnx+8_y—3_z+3
8§~ -1 -4 -7 1 — 3

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecnn A(5;9;2),
B(-2;1;3), C(6;10;2).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit

—dx+4y+32+17=0

—6z+5y+424+20=0
14. Haittu koopaunarst Touku My, cammerpuanoi touke M (5;6; —2) OTHOCHTEIBHO TIOCKOCTH —HT —
9y = —26.

o e 7, =8 __ y+3 __ . —
15. Haiitu yrom mexy mpamoit [ : #3° = 5= = % 1 WIOCKOCTBIO T @ —27 +y — 32 — 5 = 0.
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Bapwuanr 4.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M menut pedbpo AyB; B orHOmeHuu 3 : 1.

2. Jokazarsb, uro BekTOpnl a(2;3;1), b(—1;—3;2), ¢(—1;2; —5) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(—1;5; —10) 1o srum BeKTOpaMm.

3. Haiitn KOCHHYC yriia Mex<iy BEKTOpaMi @ = —m —n u b = 3m + n upu |m| = 2, |n| = V2,

(M) = 22,

4. Haittn np, @, ipu ¢ = b n y = a + ¢, rae a(—1;6; —2), b(2; —5;3), c(—1;-1;—-1).
5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rne A(7;1;7),
B(9; —5;8), C(8;0;8).

6. BeraucyimTh 1I0IMaAb Iapa/uieorpaMMa, IIOCTPOEHHOIO Ha BeKTopax @ = —3m +3nub=m +n

mpu [m| =1, |n| =3, (m,n) = 3.

7. Kommnanapuer s sektopsl AB, AC, AD, rae A(7;4;0), B(8;7;1), C(7;1; —2), D(10;6; —5)?

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1 By Bs By, miomans rpaan A; Ay A3 A, u BBICOTY,
OLLYLIEHHYIO Ha 3Ty rpadb u3 Bepuunbl Bi. A1(5;0;9), As(2;4;11), A4(3;—1;10), B1(3;4;10).

9. Haittu KocuHyC OCTPOro yrjia Mexy miockoctsmu «: —2y+4z=0u f: -z +y+ 2= —14.

10. Bamama mmpamuaa SABC koopammatamn Bepmun A(—2;—2;9), B(—5;—1;7), C(-—3;0;6),
S(2;—8;6):

a) cocTaBUTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHHE TUIOCKOCTH T, poxosieit yepes Touky M (0; —10; —6) napaiesbHo TpsMoii

x__—21 = yT_l = % U TIEePIEeHIUKYIIPHO TLIOCKOCTH 3 — 2y + 72 + 1 = 0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit mpsamoit, ecan A(2;9;5),

B(—6;10;11), C(9;8;0).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit
—8r+y+ z —17=0

—9r+y+2z—-21=0
14. Haiitu koopaunatel Touku My, cummverpuanoit Touke M (0;1;9) oTHOCHTENBHO LIOCKOCTH —6X —
Ty — 9z = —5.

15. Haiitu yroa mexkny mpamoi [ : 222 = Y2 — 247 5 prockocTbio 8 —2 + 14 + 2 = —7.
2 5 —2
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Bapmant 5.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M nenut pebpo B;C| B orHOImEeHnu 3 : 2.

2. Jlokazath, uto BekTOpnl a(3;3;—1), b(5;1;0), ¢(3;—3;2) obpasywor Gasuc. Paziokurh BEKTOD

d(—2;—4;2) 1o 3ruM BEKTOpaM.

3. Haiitu kocumyc yriia Mexy BekTopamu @ = 3m —2n u b = 3m —n upu |/m| = 1, |n| = 2V/3,
(m,n)=Z%.

4. Haittn np, @, ipu = a + 2c n y = b, ryie a(3; —8;2), b(5;1;2), c(—3;2; —2).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA My, Teprenukyaspaoro miockoctn AABC, rre A(7;1;0),
B(8;10; -2), C(8;2; —1).

6. BeraucauTs miroma b mapaJsiieorpaMMma, IOCTPOEHHOIO Ha BeKTopax a = —m +2nu b =4m —4n

wpn [m| = 5, |n| = 4, (MA) = Z.

7. Kommnanapuwr s sektopsl AB, AC, AD, rae A(8;5;7), B(10;5;8), C(9;7;11), D(8;4;5)?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BeICOTY, ONYIIEHHY O
Ha 9Ty rpadb u3 Bepuunbl K. A(—3;5; —2), B(=7;7;1), D(—6;6;0), E(—11;8;4).

9. HaiiTu KOCHHYC OCTPOro yIjia MexKJy IUIOCKOCTsME @ —Y — 2 —9=0u §: —7Tx —y+ 22 = 6.

10. Bamana mupamuna SABC koopannaramu Bepiua A(7;8; —2), B(6;6; —11), C(9;11;8), S(6;8;4):
a) cocraBuTh ypasHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraButh ypaBHEHHe MJIOCKOCTH 7, TPOXoisiei depe3 Touky M (5;3;8) mapasuiesbHO TMPsAMOii
z __ y—2 _ z+1
0

il — U TepPIeHIuKYIApHO TIocKocTH —x — 4y + 2z = 0.
12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(3;8; 3),
B(—4;10; —-6), C(—1;9; —2).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUs HMPSIMOit

—r+y +12=0

3x—y+2—29=0

14. Haiitu koopgunatel Touku M;, cummerpuunoii Touke M(9; —4; —4) OTHOCHTETBHO IIOCKOCTH
dor — by — bz = —23.

15. Haiitu yroa mexmy mpamoi [ : 22 = Y=L — 2=5 y nnockoctpio m: —2 + 9y — 2 +4 = 0.
6 1 5
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Bapmant 6.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC4, a M npenut pebpo BC' B oTHOIIeHUN 3 : 2.
2. Hoxkazars, ato BekTopsl a(—3;1; —1), b(—4;0;1), ¢(—3; —3;5) obpasyior 6a3uc. Pazinoxurs BeKTOP

d(0; —4;6) 110 3TUM BEKTOPAM.

3. Haiitu kocuuyc yria Mex/y BeKTopamu @ = —m +2n u b = —2m — n upu |/m| = 1, |n| = 2,
(m,n) = %.

4. Haittn np, @, ipu * = b u y = a + 3¢, t7e a(—3; —13; -5), b(1;3;1), ¢(3;6;2).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rre A(1; 3;6),
B(—5;4;8), C(—4;4;9).

6. BerauciuTh ImI0ma b TpeyroJbHUKA, IOCTPOEHHOTO Ha BeKTopax @ = 4m —2n u b = —3m + 4n

wpn [m| = 5, |n| = 4, (MA) = .

7. Kommnanapuwr s Bektopsl AB, AC, AD, rae A(9;9;7), B(10;5;9), C(10;2;12), D(8;17;1)?

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1 By Bs By, miomans rpaan A; As A3 Ay u BBICOTY,

OLLYLIEHHYTO HA Ty I'padb u3 Bepuiunbl By. Aj(—4; —2; —1), As(—6; —5;2), A4(—=5;1; —-2), B1(—9; —9;6).
9. Haittu KocuHYC OCTPOrO yrjia MexK/y IUIOCKOCTSIMHU v : 2x — 4y — 22 = —bu f:x —y+ 8 =0.

10. CocraBuTh ypaBHEeHHE TIOCKOCTH, Mpoxosiiei depe3 Toukn A(8; —1;4), B(9;1;10), C(7;—2;3), u
HafiTn paccrogaue or Toukn S(—5; —1; —2) 10 9T0il MWIOCKOCTH.

11. CocraBuTh KaHOHHYECKHE ypaBHEHHsI MPsIMOii, Tpoxoasieil uepe3 Touky M (—2; —10;9) napasuiesnb-

M e ox—1 _ y+8 _ z—3
HO MJIOCKOCTH T — Y — z = —4 M NEePHEeHIUKYIAPHO NPAMOil 5= = = = 5=,

12. Cocrauth ypastenne npsmoil AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(8;8;5),
B(9;7;7), C(6;11;0).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPABHEHUS TPAMOiL
—x —2y+z+5=0
— 4y —3y+2—17=0
14. Haittu npoekiuio touku M (7; —4;23) na mwiockocts —6x + 7y — 9z — 55 = 0.

2 = —y__55 = 27 y mrockocThIO T X — Y + 2 = —6.

15. HaidiTu yros mexk iy npsamoit [ : 5
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BapmanT 7.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pedopa AA;, a M genur pebpo B1C) B oTHOIIEHHH 3 : 2.

2. Hokazartnb, ato BekTopbl a(3;1;—4), b(1;3;2), ¢(0; —2; —3) obpasyior Gaszuc. Pa3moxKuTb BEKTOp

d(—4; —8; —4) 110 31UM BeKTOpaM.

3. Haiftu xocuuyc yriaa Mexjy Bekropamu @ = 2m +2n u b = 2m + 3n upu |/m| = 2, |n| = 1,
(m,n) = %.

4. Haittn np, @, ipu = 3a +cun y = b, e a(—1;1;1), b(—4;3; —1), ¢(2;0; =5).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(2;9;5),
B(3;10;6), C(7;6;3).

6. Berauc/iuTh 11013/ 1b IapaJsiieorpaMMa, IIOCTPOeHHOro Ha BeKTopax @ = —4dm—nu b = —3m+3n

npn |m| =2, [n| =3, (m,n) = .

7. Kommnanapuwr i Bektopsl AB, AC, AD, rae A(1;4;8), B(3;4;11), C(0; —1;12), D(1;1;12)?

8. Brrumcimth obbem mapamnenenunena A; A, AsAysBiByBsB,, mwiomans rpann A;As Az A, uo BBI-
COTy, OLYLIEHHYIO Ha 9Ty I'panb u3 Bepumnubl By, Ai(3;—4;-3), Ay(5;—5;—10), A4(2;—6;-3),
By (5; —6; —12).

9. HaiiTi KOCHHYC OCTPOrO yIaa MeKIy IUIOCKOCTAME @ —y +2—8=0u f: -3z + 3y — z = —4.

10. Bagmana mmpamuga SABC koopaumuatamu seprua A(—3; —5;—1), B(—2;—-9;—1), C(—4;—6;0),
S(1;=7;3):

a) cocTaBUTH ypaBHenue miaockoctn ABC,

6) maiiTu paccroguue ot Beprunbl S 0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, poxofsiieii depes Touky M (5; —2; 10) napasiesbHo mpsMoii
z—3 _ y—1 __ 247
1

5 — " TePHEeHInKY/ISAPHO TI0CKOCTH « + 3y + 2 + 3 = 0.
12. Cocraputh ypastenue npsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(8; 7;7),
B(6;4;3), C(13;14;16).
13. TIpuBecTn K KAaHOHUYIECKOMY BHJLY OOIIMe ypPaBHEHUS MPSAMOii
Tr+y—22—10=0
r+y—z—2=0 '
14. Haiitn mpoeknuio Toukn M (20;40;8) ma mirockocTs 72 + 8y + 3z = —4.

15. HaiiTir yror Mexkty npsamoit [ : = = _il‘q’ = % U WIOCKOCTBIO T : —x + Ty — 2+ 13 = 0.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.

BapmanT 8.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A By, a M nemur pebpo AD B orHOIIEHHN 3 : 2.

2. Jokazartb, uto BekTOpH a(2;—6;5), b(1;—2;2), ¢(0; —1;2) obpasyior Gazuc. Pa3moxKuThb BEKTOD

d(—2;2; —3) 10 3TUM BEKTOPaM.

3. Haiitu kocuuyc yria mMexay BekTopamu @ = 2m +mn u b = bm + n upu |/m| = 1, |n| = 2,

4. Haittn np, @, ipu * = a n y = 2b + ¢, t7ie a(1; —1;1), b(1;4; —2), c(2; —11;4).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rae A(3;4;1),
B(2;7;0), C(5;—4;2).

6. BeIaucuTh IJIOMA/Ib TPEYTOJAbHIKA, IIOCTPOCHHOI0 Ha BeKTOpax a = —4dm +2nu b = —4m +n

5m

upu [m| =3, |n| =2, (M, n) = F

7. Kommranapust m BekTopsl a(—5; —2; —3), b(3;2;1), ¢(—7; —3; —4)7

8. Borumeauth o0beM TeTpasipa ¢ BepmmHaAMEH B Toukax P, (), R, S, mwiomanb rpanu PQS u BbICOTY,
OLLYLIEHHYIO HA 3Ty rpadb u3 Bepuunbl R. P(—1;7;1), Q(7;10; —4), R(0;2; —1), S(2;9; —1).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IJIOCKOCTsMEU . x + 2+ 7=0wu f: —Tx +y+ 62 = 10.

10. Bamana mupamuna S ABC koopauuaramu sepiun A(—4;3; —1), B(—2;7;2), C(=5;4; —-2), S(4;0;7):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiaue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHWe MIOCKOCTH T, TPOXOsiiieil yepe3 Touky M (3;3;2) neprneHanKyJsspHO TLI0C-

koctaM ¢ — 4y +2=0u —2x 4+ 3y + 2 = 6.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910# mpsimoii, eciu A(7;8;6),
B(6;9;6), C'(4;10;5).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
-5 +y —28=0
2r—y+2+13=0"
14. Haiitu koopgunatel Touku M;, cuvmmerpuunoii Touke M (—9;—2;2) OTHOCHTETBHO ILIOCKOCTH
3r+2y — 2+ 12 =0.

15. Haiitu yroa mexkmy mpamoi [ : 236 = ¥=5 — 2 y yrockocTpio 7 @ —x — by + 2z = 15.
1 1 2



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.

BapmanT 9.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBy, a M genut pebpo AD B oTHOmeHun" 2 : 3.

2. Jlokazarp, uro BekTOpnl a(—3;4;2), b(2;—1;—1), ¢(—2;3;1) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(1; —9; —1) no 3rum BeKTOpaMm.

3. Haiitu KOCHHYC yIiia MexKIy BEKTOpaMi @ = —4m — Tn u b = —2m — 2n upu |m| = 2, |n| = /3,

4. Haittn np, @, ipu * = a n y = 3b+ ¢, tyie a(7; —1;1), b(—4;2; -1), ¢(9; —6;2).

5. Haiiti KOOpAMHATHI € AMHIIHOTO BEKTOPA My, epnenukyaspaoro miockoctn AABC, rae A(0; 4;6),
B(5;2;5), C(—3;5;6).

6. BeraucuTh 1mwioia ib napaJiiesiorpaMMa, IOCTPOeHHOI0 Ha BeKTopax a = —3m—+2nub = —4m—2n

3

upu [m| =5, |n| =1, (M, n) = §

7. Kommnanapusr m Bexktopst a(—1;2; —4), b(4; —1;9), ¢(3; —4;10)7

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepimmnnl F. A(—3; —7;—1), B(—7;—4; =8), D(—2;-8;2), E(—3; —6; —4).

9. HaiiTu KOCHHYC OCTPOro yIjia MexKJy IUIOCKOCTsME . X +y —3=0mu 3 : 3z — 2y — 8z = —12.

10. CocraBuTh ypaBHEHHWE ILJIOCKOCTH, WpoXoAgamieil wepes toukm A(—8;—-5;7), B(—7;-3;8),

C(—9; —6; 3), u Haiitn paccrosiaue ot Touku S(7;3; —7) A0 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHeHHE IIOCKOCTH T, IPOXo/siieii yepe3 Touky M (—9; —7; 10) mapasienbHo npsamoii

z—3 _ y—=2 _ z=5 _
= = 425 = 22 ¥ IepuenuKyIApHO IocKocTH 8T — 4y + 32 = —3.

12. Cocrauth ypastenune npsmoii AB u naiitn paccrosiaue ot Toukn C' 10 310t npsimoii, ecan A(7;9;5),
B(6;10;8), C'(4;11;12).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON

—4dr+2y+2—-11=0

—Tr4 Yy +2-29=0
14. Haiitn koopamuaTsl Touku M, cummerpuanoii Touke M (—19; —27; —24) 0OTHOCHTENBHO TIOCKOCTH
Tr+9y 4+ 82+ 83 =0.

15. Haiitur yroJst mMexkay mpsimoii [ : 20 = ¥ = 2=4 y gockocTbio T —x —y — 2 — 15 = 0.
5 4 2



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 10.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC4, a M npenut pebpo BC' B oTHormenun 1 : 2.

2. Jokazarsb, uro BekTOpnl a(6; —2;3), b(—5;1; —4), ¢(3; —1;3) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(3;1;6) 10 3TUM BeKTOpaM.

3. Haifti KOCHHYC yI/Ia Mexy BeKTOpaMi @ = —m — 3n u b = —4m — 9n npu |m| = 2V/3, |n| = 1,
(m,n) = F.

4. Haittn np, @, ipu = 2a +cn y = b, e a(—3;2;1), b(2; —1;-1), ¢(8; —9; —1).

5. Haiiti KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(6;5;2),
B(8;4;0), C(9;4;1).

6. BeraucuTh 1moia s mapaJsieiorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = 2m — 3n u b = 2m + 4n

s

7. Jlexxar nm rouxn A(8;0;3), B(12; —7;6), C(12;—3;4), D(11; —2;4) B 0HO# MIOCKOCTH?!

8. BeraucauTh 00beM TeTpadapa ¢ BeplIInHaMHu B ToUKax Aj, Ao, Az, A4, mnomans rpaaun Ay Az A, 1 BbI-

COTY, OILYIIEHHYIO HA 9Ty IrpaHb u3 Bepumibl Ay. Aq(4;7;0), Aa(—3;8;=3), A3(—3;7;1), A4(12;4;10).
9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IUIOCKOCTsME @ —3x + 32 —7=0u f: —x+y+ 3z = 2.

10. Bamama mwmpammaa SABC woopmunatamu Bepmuu A(8;—7:8), B(4;—10;10), C(5;-9;9),
S(—1;3;4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHme MIOCKOCTH T, mpoxojsdiieit depe3 Touky M (—5;3; —1) mepuneHauKyIsipHo

MJIOCKOCTIM 2 — 3y + 952 —8=0unz—y+ 2= 1.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1ol npsamoit, ecan A(3;7;6),
B(2;6;7), C(6;9;2).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
or+y+22—-21=0
2w —y— 2z —27=0"
14. Haiitu npoexmuio touku M (30;40; —26) na mwiockocts —8x — 8y + 5z + 78 = 0.

o = 8 — 2 y wiockocTbio T —x 4y + 22 = —12.

15. Haittn yron mexmy npsmoit [ 1 5



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 11.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cy, a M nemut pedbpo DDy B orHOmEenuu 3 : 1.

2. Jokaszarp, uro BekTOopnl a(2; —1;—1), b(0;2; —1), ¢(1;6; —3) obpasyor 6asuc. Pa3moxuTh BeKTOP

d(7; —2; —5) 10 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BekTopamMnm @ = —m — 3n u b = m + 9n npu |m| = 2v/3, |n| = 1,
() = 7.

4. Haittn np, @, ipu © = a n y = b+ ¢, rae a(—1;2;3), b(3; —5; —5), c(1; —1;8).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Tepnenukyaspaoro miockoctn AABC, rie A(1;6;1),
B(-2;8;2), C(—6;11;4).

6. BerauciuTh 1mI0ma b TpeyroJbHUKaA, IOCTPOEHHOTO Ha BeKTOpax @ = —2m —4n u b = 4m — 3n

21

upu [m| =4, |n| =2, (M, n) = §

7. Kommranapust m BekTopsl a(3;2; —4), b(1;0; —2), e(—1; —1;1)7

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1BsBs By, miomans rpann A; Ay A3 A4 u BBICOTY,
OLLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl By. A1(7;9; —8), As(11;2;—3), A4(10;6;—3), B1(9;6; —5).

9. HaiiTu KOCHHYC OCTPOrO yIJIa MEXKJY IUIOCKOCTsIME @ —2y — 2 —4=0u f: —x+ 2y — 2z = 13.

10. 3agama mwmpamuma SABC koopammatamu sepmmn A(8;—3;1), B(7;—10;—-2), C(7;—13;-3),
S(—5;6;—T7):

a) cocTaBUTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHue MIOCKOCTH T, MPoXosieii depes Touky M (—1;9; —4) napajuiesbHo TpsaMbiM
T _ Y7 _ zt4 26 _ Yy _ 245

3 1 2 -5 —1 —1
12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1ol npsamoit, ecan A(6;9;2),
B(10;10;5), C(1;8; —2).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit
—r—3y—2+26=0
r—4y +8=0
14. Haiitu npoexruio Touku M (6;3; —3) na mwrockocts 7x + by — bz = —126.

15. Haittn yron mexmy npsmoit [ %Jf = % = # U TJIOCKOCTBIO T @ —22 4+ 3y — 2z = —14.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 12.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M menut pebpo DC B orHOomenun 2 : 1.

2. lokazath, aTo BeKTOPH a(2; —3; —2), b(—3;3;2), c¢(—1; —4; —1) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(4;5;0) 10 5TUM BEKTOPaM.

3. Haiitn xocumyc yria Mexay BekTopamMnm @ = 2m —n u b = —2m — 2n upu |/m| = /2, |n| = 2,
(m,n) = 7.

4. Haittn np, @, ipu = 3b + cn y = a, rye a(—3;1;2), b(—4;2;3), c(12; —10; —13).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, Teprnenukyaspaoro miockoctn AABC, rae A(7;0;8),
B(6;—3;9), C(6;5;8).

6. BeraucauTs mIoma/ b mapaJsiieorpaMma, IOCTPOEHHOro Ha BeKTopax a = —3m+nu b= —-2m—n

mpu [m| =5, |n| =1, (m,n) = 3.

7. Kommnanapuwr s Bektopsl AB, AC, AD, rae A(1;8;1), B(1;6;0), C(4;7;5), D(2;3;1)?

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpanp u3 Bepmunanl E. A(—2;0;0), B(—5;—2;2), D(—7;,—-3;3), E(7;9; —7).

9. HaiiTu KOCHHYC OCTPOIrO yIJIa MeXKJy IIOCKOCTsME @ —2y — 2 —3=0u f: —3x + 4y — 2z = 6.

10. Bagana mupamuna SABC koopaummatamu Bepurun A(—9;5;—9), B(—10;—2;—12), C(—8;8;—7),
S(—4;3;=5):

a) cocTaBUTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHHE IIIOCKOCTH T, TPOXOsIeii yepe3 Touky M (—1; —4;3) napa/iebHO MPsIMbIM

x+2_y—4_z—2nx+8_y—2_z+4
3 7 -9 T -1 1 -2 0 -

12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecin A(6;0;2),
B(2;7;-1), C(7;—2;3).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
—2r—-—y+2—13=0
—br—y —27=0
14. Haiitu npoexruio Toukn M (19; —19; 13) ma mwiockocts —9z + 3y — 7z = 98.

15. Haittm yron mexmy npsmoit [ 17_8 = y%f = % U TJIOCKOCTBIO T @ —22x — y + 2z = 10.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 13.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA, a M pgeaut pebpo D;C B oTHOmeHnT 2 : 3.

2. Hokazars, ato BekTOPH a(—>5; —2; —5), b(—5;0; —3), ¢(2; 1;2) obpasyior 6a3uc. Pa3inoxurs BeKTOpP

d(—3; —1; —3) 10 91UM BeKTOpaM.

3. Haiitn xocumyc yria Mexay Bektopamnm @ = —2m —n u b = m + 2n npu |m| = 2v/2, |n| = 2,
() = .

4. Haittn np, @, ipu = @ + 3c u y = b, r7ie a(—15; —9; —8), b(2;1;2), ¢(5;2;3).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, Teprenukyasproro miockoctn AABC, rre A(5; 1;0),
B(6;3;—1), C(7;6;1).

6. BoraucmmTh 1miomajp TpeyroJbHUKa, MOCTPOEHHOIO Ha BeKTOpax a = 2m — 4n u b = m + 3n upu

lm| =1, |n| =2, (m,n) = T
7. Kommnanapus! s sektopsl AB, AC, AD, rae A(3;4;0), B(2; —4; —6), C(3;3; 1), D(4;1; —5)7

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 1y rpanb u3 Bepmunnl E. A(5; —3;—9), B(1;—6;1), D(6; —3; —14), E(3; —4; —3).

9. HaiiTu KOCHHYC OCTPOIrO yIJa MeXKJy IJIOCKOCTsME @ —& — 2 —H =0mu [ :bxr — 3y — 3z = —14.

10. Bamana mmpamuna SABC xoopamnatamu Bepmun A(9;—5;—2), B(10;—1;—6), C(8;—8;3),
S(—1;5;—1):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh KaHOHWYECKHE YPaBHEHHsI MPAMOii, mpoxosiieii yepes touky M (4;9;7) napaieabHo
z+6 _ Yy __ 2—3

IWIOCKOCTH —Z + 4y — 22 — 5 = (0 ¥ IepueHuKyIsApHO TIPAMOi 5 ~3 T

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosiame ot Touku C' 10 9Toit npsamoit, ecin A(8; 3;2),
B(7,—-1;9), C(7;—2;11).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit
—2v—-3y+2z+29=0
T +2y—2—18=0"
14. Haiitu mpoexmuio Touku M (—29; 20; —22) ma miockocts 10z — 9y + 102 — 153 = 0.

15. Haittn yron mexmy npsmoit [ %‘3 = %16 = % U TJIOCKOCTBIO T @ —3x + vy + 22 = 0.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 14.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOMmenun 1 : 2.

2. Hokazars, uto BekTOpH a(—3; —2;3), b(—1;2; —-3), ¢(3;1; —1) obpasyior 6a3uc. Pazinoxurs BeKTOP
d(5; —6;7) 110 3TUM BEKTOPAM.

. _
3. Haiitu kocunyc yria Mexy Bektopamun @ = m—4nub=m—nupu |/m| =2, |n| =1, (m,n) = %’T

4. Haittn np,@, ipu ¢ =a u y = b+ ¢, rae a(1;—1;2), b(=3;4; =3), c(2; —1;2).

5. Haiitu KOOpAMHATHI €JIMHUYHOIO BEKTOPA Mg, nepueHaukyasipuoro mwiockocru AABC, rue A(0;6;9),
B(-5;5;9), C(4;5;8).

6. Boruncints ma0ma b TpeyroabHIKa, MOCTPOEHHOr0 Ha BeKTOpax a = —4m +2n u b = 4m +n upu

im| =5, |n| =5, (m,n) = 2.

7. Jlexkar m rouku A(8;5;0), B(2;1;3), C(7;2;—3), D(10;6; —2) B 01Ol maockocTu?

8. Beraucuth 06bem napasenenuinena ABC DA, BiC: Dy, wromans rpaan ABC D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepuunbl A;. A(3;0; —5), B(1;—1;-3), D(4; —2;—4), A1(3;3; 7).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy TLIOCKOCTAMU @ —x — 2 —8 =0u f: —bhr —y — 8z = 2.

10. Bagana nupamuna SABC koopaunartamu Bepuinn A(—4; —6; —4), B(—11; —4;—1), C(=7; —5; =2),
S(—6;1;3):

a) cocraBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPSMOil, Tpoxosiiieil yepe3 Touky M (1; —2; 1) mapaieanHo
z+5 _ y—1 __ 246
—2

IJIOCKOCTH T + ¢y = 0 W NepreHIuKyAsIpHO TPIMOit — .

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 110 910i npsimoii, ecu A(4;0; 1),
B(6;1;2), C(7;2;2).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
20 —3y+2+26=0
—r 42+2-19=0

14. Haiitu npoeknuto Touku M (2;30; —3) Ha miockocTs —r — Ty + 3z = 15.

. co7 . z=8 _ y=1 _ z44 ) _
15. Haiitm yrom mexmy npamoii [ @ 5= = Y= = %= 0 WIOCKOCTBIO 7 : —37 + 2y + 4z = 5.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 15.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M ngenut pebpo DC B orHomenun 1 : 2.

2. Jlokazarb, uro BekTOpHl a(—3; —4;2), b(—2;—-3;1), ¢(2;2;1) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(2;1;3) 1o sTuM BeKTOpaM.

3. Hajiti KOCHHYC yIyla MKy BekTopamMum @ = m — 5n u b = m — 2n npu |m| = 2, [n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu © = a n y = 2b + ¢, re a(—3; —1; 1), b(—=3;2; —1), ¢(6; —2; 1).
5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, Teprnenukyaspaoro miockoctn AABC, rre A(8; 1;0),
B(6;0;1), C(13;7;—-3).

6. BerauciuTh 1mI0ma b TpeyroJbHUKA, IOCTPOEHHOTO Ha BeKTOpax @ = 2m +2n u b = —4m — 2n

mpu [m| =5, |n| =1, (m,n) = 1.

7. Kommnanapusr i sektopsl AB, AC, AD, rae A(0;8;8), B(1;11;5), C(—2;12;15), D(—1;13;11)?

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1 By Bs By, miomans rpann A; As A3 A4 u BBICOTY,

OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuunbl By. A1(7; —1;—1), A2(8;—3;0), A4(8;—4;1), B1(4;3;—1).
9. HaiiTu KOCHHYC OCTPOrO yIja MexKJy IJIOCKOCTsIME @ —x — Yy + 14 =0u f: x4+ by — 72 = 3.

10. Bamama mmpamuma SABC xoopmmnatamu Bepmmu A(0;—2;8), B(-9;—1;8), C(—4;-1;9),
S(8;—2;—6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe ILIOCKOCTH T, POXOJsiieil depe3 Touky M(—1;3;1) napaieabHo npsaMoii

%‘4 = y_—_; = % U TePHEHIUKYIIPHO TLIOCKOCTH —2x + Ty + 3z + 4 = 0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecan A(8; 3;2),
B(10; —6; —5), C(7;8;6).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIME ypaBHEHUS HPAMOit
r+y—z2—3=0
—3zx—2y 414=0
14. Haiitu npoexruio Touku M (6;10; —1) na mwiockocts —3x —y — 2z — 30 = 0.

15. Haittir yros Meskay mpsMoif [ &0 = ¥12 — #

= - U IJIOCKOCTBIO T @ —x —y + 2 — 2 = 0.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 16.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOIMIEHNH 2 : 3.

2. Jlokazats, uto BekTOopnl a(l;—3;3), b(5;3;3), ¢(0;2;—1) obpasyor Gasuc. Paziokuth BEKTOD

d(3;7;—2) 110 3TUM BEKTOPAM.

3. Haiitu kocunyc yria Mexjay BekropamMu @ = —3m —n u b = m —n upu /m| = 1, |n| = 2,
=\ _ 21
(m,n) = .

4. Haittn np, @, ipu * = a n y = b+ ¢, rae a(1;1;1), b(6; —1; —6), c(—2;7;10).
5. Haiiti KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TepreHuKyaspaoro miockoctn AABC, rre A(2;5;2),
B(1;—-4;3), C(1;6;2).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BEKTOpax a = —m —4n u b = 4m + 4n upu

|m| =4, In| =4, (m,n) = %’r

7. Kommnanapusr s sektopsl AB, AC, AD, rae A(9;6;8), B(10;8;7), C(9;5;9), D(8;2;11)?

8. Buruucaurh obbeM TeTpasdjipa ¢ BepmimHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OLYLIEHHYIO HA 9Ty rpadb u3 Bepumubl S. P(2;0;9), Q(3;3;10), R(—1;—10;7), S(0;9; 10).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IUIOCKOCTsME @ —x + 3y +2z2=4u f:3x+ 2+ 9 =0.

10. CoctaBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosiieii epe3 toukn A(—3; —3;5), B(—4;0;5), C(—2;4;4),

u Haiitu paccrosune or Touku S(—1;3;1) 10 9T0il MIOCKOCTH.

11. CocraBurh ypaBHEHHEe ILIOCKOCTH T, IPOXOAsiiei yepe3 Touky M (—4; —1; —6) mapasuesbHO Tps-

z+4 _ y+2 _ z2—4 z—6 _ y—6 __ z+3
MBIM 3 =TT T 3 "u | = 9 = -

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 370it npsimoii, ecan A(3;8; 1),

B(7;11;-6), C(4;9; —1).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
2042y—2—-7=0
—z —5y+2+8=0"
14. Haiitu npoeknuto Toukn M (7;10; —11) Ha miaockocts —2z — 4y + 3z — 29 = 0.

2
% = - ¥ IJIOCKOCTBIO T : 5 — 4y + 42 = —4.

15. Haiitu yros mexay npamoii [ : x_—+11 =
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BapmanT 17.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M menut pebpo DC B orHOomenun 2 : 1.
2. Jokazartb, uto BekTOpHl a(—5;5;6), b(—1;4;3), c¢(—1;3;2) obpasyior Gazuc. Pa3moKuThb BEKTOD

d(—4;1;3) 1o 5TUM BEKTOPAM.

3. Haiitn KocmHYC yria Mexiy BeKTopamu @ = 2m — 3n u b = —2m + 2n npu |m| = /3, |n| = 2,
(m,n)=Z.

4. Haittn np, @, ipu = @ n y = 2b + 3¢, rae a(3; —3;1), b(4; —2;3), c(—2;1; -2).

5. Haiiti KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rre A(8;5;3),
B(9;6;4), C(6;—2;2).

6. BeruncmuTh 006 TPEyroJbHIKa, IOCTPOEHHOTO Ha BeKTopax a = 3m +n u b = 2m + 4n upu
im| =1, [n| =4, (m,n) = 7.

7. Jlexxar nm roukn A(1;6;8), B(—1;9;3), C(4;5;12), D(5;1;17) B oxmo#t miockocTu?

8. Beraucnth 00beM TeTpadapa ¢ BeplIIinHaMu B ToUKax Aj, Ao, Az, A4, maomans rpaaun Ay Az A, u BbI-

COTY, OLYIIEHHYTO HA 9Ty r'paHb u3 Bepuiunbl Ay, Ay (7;5; —4), As(3;4; —2), A3(17; —3; —=3), A4(8;1; —2).
9. Haiitu KocuHyC OCTPOro yrjia Mex/y IIocKocTsMu « :2x — 2+ 13=0wu f: 2x + 2y — z = —3.

10. 3Bamama mwmpamumna SABC xoopmunatamu Bepmun  A(4;3;—10), B(3;4;-9), C(5;4;—-8),
S(7;—7;,—8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CoctaBuTh KaHOHWYECKHE YPABHEHUs MPAMOil, mpoxosiieit yepes Touky M (0;5; —2) mapasureanbHo
z+5 — Y _ z—3

IIOCKOCTH —62 — y + 2 = —8 W NepUeHUKY/ISAPHO MpsIMOil =2 = =5 -

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 9Toit npsamoit, ecnn A(4; 8;2),
B(3;5;0), C(6;13;5).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit
—0r+2y—2—-6=0
26— 1y +2+5=0
14. Haiitu npoexmuio toukn M (—13;10; —19) ma miockocrs 10z — 6y + 9z — 73 = 0.

15. Haittn yron mexmy npsmoit [ %Jf’ = y—f’ = % U TJIOCKOCTBIO T @ —3x 4+ 3y — 2z = —T.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 18.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A By, a M nenut pedbpo DD B orHOmeHuu 1 : 2.

2. lokazath, aro BekTOpH a(—1; —2; —3), b(4; 1;4), c¢(—5; —1; —5) obpasyior 6asuc. Pa3nokuts BeKTOP

d(5;—2;1) o arum BeKTOpaMm.

3. Haiitu kocunyc yria Mexay BekTopamMu @ = m +n u b = —8m — 2n upu /m| = 1, |n| = 2,

4. Haittn np, @, ipu = a + 3c n y = b, t7ie a(4;3;3), b(—2;2; -3), c(—1;1;-1).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rxe A(0; 6;9),
B(—1;3;14), C(1;8;6).

6. BeraucuTh 1mo1a b mapaJsieiorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = 2m — 3nu b =3m + 3n

mpu [m| =4, |n| =3, (m,n) = 1.

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(6;6;8), B(13;5;0), C(5;6;9), D(—3;7;18)?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaan ABC' D u BBICOTY, OIyIIEH-
HYIO Ha 9Ty rpadb u3 Bepuunbl Ay. A(6;—2;8), B(1;—4;—1), D(3;-3;3), A1(9; —2;12).

9. HaiiTu KOCHHYC OCTPOro yria MexKy IUIOCKocTsMEu « @ —2y + 2+ 13=0un B : —x + 3y — 3z =9.

10. Bamama mmpammaa SABC woopmunatamu Bepmuu A(—9;5:3), B(—7;12;2), C(-—10;6;4),
S(8; —5;8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosinue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe MIOCKOCTH T, MpoXosiieii depe3 Touky M (5; 3; —10) mepreHauKyIsipHO TLI0C-

KocTaM —3x +2y+z2=2u —4dr+y+ 2 =5.

12. CocraButh ypasuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 9T0it npsamoit, ecin A(2;7;2),
B(0;6;1), C(5;8;4).
13. TIpuBecTn K KaHOHUYECKOMY BHJY OOIIHME ypaBHEHUS HPAMOit
—rx—4y—22+414=0
T4+3y+ 2 —12=0
14. Haiitu npoekmuio touku M (19; —2;21) ma miockoets 4x — 3y + 4z — 2 = 0.

15. Haiitu yros Mexkay npsamoit [ : %Jf = y—f’ = % 1 TJIOCKOCThIO 7 @ ¢ — 4y + 32 — 10 = 0.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 19.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M ngenut pebpo DC B orHomenun 1 : 2.

2. Hokazars, uto BekTOpH a(—2; —5;3), b(—1; —1;2), ¢(2; 3; —2) obpasyior 6a3uc. Pa3ioxurs BeKTOP

d(2; —5;2) 110 3TUM BEKTOPAM.

3. Haiitu kocunyc yria Mexay Bektopamu @ = —2m +n u b = 4m + n upu /m| = 1, |n| = 2,

4. Haittn np, @, ipn ¢ = b y = a + ¢, rae a(—2;3;5), b(=7;-2; -3), e(-2; -1; -1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rie A(7;3;9),
B(8;2;8), C(6;5;7).

6. BerauciuTh 1101ma,1b napaJiiejorpaMMa, IIOCTPOSHHOI0 Ha BeKTopax a = m —2n u b = —2m —2n

npn [m| =1, [n| =3, (m,n) = 3.
7. Kommranapusr m Bektops! a(2;1;7), b(—5;—3;8), ¢(2;1; —3)7?

8. BeramcsimTh 00beM TeTpasapa ¢ BepmuHaMu B Toukax A, Ao, Az, A4, mnomans rpaau A A; A3 1 BeICO-

Ty, OLYILIEHHYIO HA 9Ty Ipadb u3 Bepumibl Ay Aq(0;2; —6), Ax(6; —1; —14), A3(3; —1; —11), A4(2; 3; =7).
9. HaiiTu KOCHHYC OCTPOIrO yIya MEXKJLy IIOCKOCTsIME @ —x — 2+ 7 =0u f: —2x — 2y — 2z = —13.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxoasiieii depe3 toukn A(0; —2;1), B(3; —5;0), C(—2;—1;2),

u HaiiTh paccrosiare ot Touku S(6;1; —6) 710 9TOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH 7, Mpoxojgdiieii depe3 Touky M(—4;1;—4) nepneHanKyaspHO

MJIOCKOCTSIM 32 +y — 22 = —6n —x +y — 2z = 2.

12. Cocraputh ypastenune npsamoil AB u naiiti paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(5;9; 3),
B(-2;11;6), C(1;10;5).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY ODOIIHE ypaBHEHUS HPIMOit

T—y + 2 =0

T—9y+2—16=0
14. Haiitn koopauuarsl Touku M, cummerpudaHoii Touke M (3; —3;2) OTHOCHTENIBHO IIIOCKOCTH —3 +
z—8=0.

26 — v-T — 222 y yrocKOCTBIO T X 4+ 4y 4+ 22 = —2.

15. Haiiti yro mMexky npamoii [ @ %5 5 T



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 20.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepeauna pebpa A1D;, a M menur pedbpo DC B orHomenun 1 : 2.
2. Hokazarnb, ato BekTopbl a(l;—2;1), b(—6;5;2), c(1;2; —3) obpasyior Gaszuc. Pa3moxKuTb BEKTOD

d(—4;1;4) mo sTUM BEKTOPAM.

3. Haiiti KOCHHYC yryla MKy BekTopamMum @ = m —n u b = Tm — 2n npu |m| = V2, |n| = 2,
(m,n) = 7.

4. Haiitu upyz, npn ¢ = b n y = a + ¢, vae a(3; —2;1), b(7; —5;4), ¢(—5;5; —2).

5. HaiiTi KOOpaMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rre A(3; 3;6),
B(4;1;9), C(2;2;7).

6. Berauc/iuTs L1011 MapaJuieorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = —4m+3nu b = 3m —2n

5m

upu [m| =5, |n| =1, (m,n) = %

7. Kommranapusr m Bektopsl a(—5; —2;1), b(8;3; —-2), ¢(4;1; —1)7

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1BsBs By, miomans rpann A; Ay A3 A, u BBICOTY,
OLLYLIIEHHYTO HA 9Ty I'panb u3 Bepiunubl By. A;(8; —6; —8), A5(9; —9; —8), A4(4;0; —13), B1(12; —16; —7).

9. Haittu kocuuyc OCTPOro yrjia MexKy miockoctsmu « @ —3x +4y +2z=2u f:y — 2+ 11 = 0.

10. CocraBuTh ypaBHEHHWE ILJIOCKOCTH, WpoxoAgamieit wepes toukm A(—2;-9;0), B(—1;-8;1),
C(—4; —10;0), u maiitu paccrosgaue or Touku S(8; —8;7) 10 9TOi MIOCKOCTH.

11. CocraBurh ypaBHEHHEe ILIOCKOCTH T, IPOXOAsiei yepe3 Touky M (—4; —2; —4) mapasuiesibHO Tpsi-

-2 _ Yy _ 25 =5 _ y—=3 _ 242
MBIM = = § = 2 n T2 = 2 = 2=

12. Cocrauth ypasHenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 910it nmpsimoii, ecan A(0;9;0),
B(—2;4;-3), C(1;11;1).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
3r—y +2—24=0
—z+3y +9=0
14. Haiitu koopunatel Touku M, cummerpuanoii Touke M (0; 0; 3) OTHOCHTENBHO IIOCKOCTH T4y —1 =
0.

el — vt — 224y ockocTbio T —1 — 2y — 2 = —5.

15. Haiiti yrosr Mezkty npamoit [ : #5 — 5
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BapmanT 21.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M menut pedbpo AyB; B orHomeHuu 1 : 2.

2. Jokazarb, uro BekTOpnl a(—3;4;4), b(—3;6;4), c(2; —1; —3) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(1; —3; —1) no 3rum BeKTOpaM.

3. Haiitn KOCHHYC yriia Mexkiy BeKTOpaMum @ = m +n u b = —5m + n upu |m| = V2, |n| = 2,

(M) = 22,

4. Haittn np, @, ipu © = @ +c n y = b, rae a(—2;—3;3), b(2;1;4), c(—3; —1; =3).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(3;4;3),
B(4;-1;2), C(2;13;5).

6. BeIaucuTh IJI0IMa/Ib TPEYTroJAbHIKA, IIOCTPOCHHOI0 HA BeKTOpax a = —2m +3nu b = —-3m —n

mpu [m| =1, |n| =5, (m,n) = §.

7. Kommnanapusr s Bektopsl AB, AC, AD, rae A(5;7;5), B(4;1;2), C(9;6;2), D(1;2;4)?

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYIIEHHYIO Ha 3Ty rpanb u3 Bepunanl A. A(8;6; —8), B(9;0;—7), C(10; =7; =5), D(13; —7; —2).

9. Haittu KocuHYC OCTPOIO yrjia MeK/Iy IJIOCKOCTSMEU ¢ : T — 2y +2z=—Tu [f: —4dox —y+3=0.

10. CocraBuTh ypaBHEHEE LIOCKOCTH, Tpoxosiieii vepe3 Touku A(—9;1;1), B(—6;0;3), C(—11;2; —2),

u HaiiTu paccrosune or Touku S(—2;6; —6) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOsiieit depe3 Touky M (2; —8; —9) napa/ieabHo npsamoii

45 _ y=2 _ 2-3 —
P = £ = 5° M NepIeHuKyJ/IAPHO MI0OCKOCTH & + 2y = 5.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(1;4;5),

B(0;1;3), C(0;0;2).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
-z =3y +7=0
—2r—y —24+9=0"
14. Haiitu koopmuuarsl Touku M, cumverpuanoit Touke M (—15;9; —21) OTHOCHTETHHO IIOCKOCTH

dr — 3y + 82 +25=0.

15. HaiiTr yroor Me:kty mpsaMoit [ 1 &2 = 2=

z+6
1 1

U IJIOCKOCTBIO T : 3z + 6y — 22 = —T.
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BapmanT 22.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DDy, a M nemut pedbpo BC' B orHomenuu 1 : 2.
2. Hokazats, aro BekTophl a(—1;3; —2), b(—4; —1; 1), ¢(—1;2; —1) obpasyior 6a3zuc. Pa3nokurs BeKTOP

d(6; —4;2) 110 3TUM BEKTOPaM.

3. Haiiti xocmmyc yriia Mex1y BeKTOpaMu @ = —m +9n u b = —m + 2n upu |m| = 2v/3, |n| = 1,
(m,n)=Z%.

4. Haittn np, @, ipu © = @ +2c n y = b, tyie a(1; —7;1), b(7; -2;6), c(—3;1; -2).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TepnenuKyaspaoro miockoctn AABC, rue A(5;8;2),
B(1;12;3), C(4;11;3).

6. BoraucauThb I0mma b TpeyroJabHUKa, IOCTPOSHHOIO0 Ha BeKTopax a = m —n u b = —3m — 4n upu

lm| =5, [n|=1, (m,n) = .
7. Kommnanapuer i sektopsl AB, AC, AD, rae A(4;6;0), B(6;5;5), C(5;4;4), D(3;6;—2)7

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpadb u3 Bepuunbl £. A(4; —5;0), B(8; —6;—6), D(6; —8; —5), E(7;—9; 7).

9. HaiiTu KOCHHYC OCTPOro yria MexKjy IIocKocTsMu « @ —9x 4+ 2y —32=10u 3 : —x — 24+ 7= 0.

10. CocraBuTh ypaBHEeHHE MIOCKOCTH, Tpoxosiieit uepe3 Touku A(—9;6;5), B(—6;15;4), C(—11;2;6),

u HaiiTn paccrosare ot Touku S(0;0; —1) 70 9TOH MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, POXOasiei depe3 1ouxy M (9;6; —7) mapasieabHO mpsaMoii

z+5 _ y—=1 _ 241 _
£ = Y5 = I M HePIeHJuKy/IapHO 1I0cKocTn 28 —y + 2 — 5 = 0.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 370t npsimoii, ecan A(8;9;0),
B(5;13;-2), C(4;14;-3).
13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIHE yPAaBHEHUS HPAMOi
3r+y— 92 —18=0
—4dr—y+102+23=0
14. Haiitu npoeknuto Toukn M (38; —11; —12) ma miockocts —10z + 2y + 5z = —75.

15. Haiitir yron Meskay npsmoif [ : &4 = 48 —

z+7
2 4 1

W ILJIOCKOCTBIO T : —T + 2y + 22 = —6.
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BapmanT 23.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cy, a M nenut pedbpo DC' B orHomenun 3 : 1.
2. Hokazarnb, aro BekTopbl a(0;—5;4), b(—1;2;—5), ¢(3;5;5) obpasyior Gazuc. Pa3moxKuthb BEKTOD

d(—2; —2; —4) 110 TUM BEKTOpaM.

3. Haiitn xocumyc yriia Mex1y BeKTOpaMu @ = —2m + 2n u b = —4m +n npu /m| = /3, |n| = 2,
(m,n)=Z%.

4. Haittn np,, @, ipu = b n y = 2a + 2¢, rae a(—2;-2;1), b(3;5; —1), c(—1;5; —1).
5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rne A(3;4;7),
B(2;2;3), C(1;—1;—=2).

6. Berauc/iuTs ILI011a/1b MapaJuieorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = —3m+4nu b = 4m —2n
— _ —— =\ _ 37
npu |m| =2, [n| =2, (m,n) = F.

7. Kommnanapusr s sektopsl AB, AC, AD, rae A(1;9;3), B(2;9;4), C(—1;10;2), D(8;6;7)?

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpadb u3 Bepuunbl £. A(4; —4; —8), B(—3;—6;1), D(2; —5;-3), E(1;—6;1).

9. HaiiTu KOCHHYC OCTPOro yIjia MexKJy IUIOCKOCTsME 2T +y — 22 = -3 u 3 : =3y + 3z —10=0.
10. Bamana mupamuna SABC koopannaramu sepiua A(2;—1;7), B(9;0;5), C(10;0;6), S(3;5; —6):
a) cocraBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, Mpoxojsiieii depe3 Touky M (—5;0;—7) nepneHanKyasipHO

IJIOCKOCTAM 2 — 3y — 32 = 0u =3z + 2y 4+ 52 = —5.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' j10 9T0# npsimoii, ecu A(3;4; 1),
B(4;6;4), C(5;9;8).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HPSIMOit
6+ 3y —2—23=0
—5r—2y+2+16=0
14. Haiitn koopauuaTsl Touku M, cummerpudanoii Touke M (—4; —5;2) OTHOCUTEBHO MIOCKOCTH 8 +

y+ 3z =6.

15. Haittm yron mexmy npsamoit [ If_f = y—f’ = # U TJIOCKOCThIO T @ —4x — 6y + 2 = 3.
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BapmanT 24.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBy, a M genut pebpo AD B orHOmenun 2 : 1.

2. Jokazars, uro BekTopnl a(l;3;—1), b(—3;—3;5), ¢(2;2; —3) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(3; —5; —7) 1m0 3TUM BEKTOpAM.

3. Haiitn xocmuyc yria Mexay Bektopamu @ = —6m —3n u b = 3m 4+ n upu |/m| = 1, |n| = 2V/3,
(m,n) = F.

4. Haittn np, @, ipu = b+ 2c n y = a, e a(3;2; —3), b(—4; —-1;12), ¢(5;1; -3).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rne A(1;4;7),
B(0;5;7), C(—4;5;8).

6. BeIauciuTh IO b apaJieorpaMMa, MOCTPOEHHOI'0 Ha BeKTopax a = —2m —2nu b = 4m —3n

s

7. Jlexxar nm Touxn A(8;6;6), B(6;7;9), C(5;7;10), D(1;8;15) B ommoit mrockocTu?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 31y rpanb u3 Bepumnbl E. A(0;1;0), B(5;—-3;3), D(—3;4;—1), E(-T7;10;0).

9. Haittu kocunyc ocTporo yrjia Mex, iy miockoctsmu « :3x —y —z=0u f: —dox+y+9 = 0.

10. Bamama mumpamumza SABC koopmmmatamu Bepmma A(—2;—1;10), B(2;-2;10), C(—11;1;9),
S(—5;1;4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXOjsiieil depe3 1ouky M (—5; —7; —2) nepneHgauKyaIspHO

MJIOCKOCTIM 2 — Yy +dz=1nu —x+y—32—-5=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(8; 3;5),
B(13;5;—4), C(10;4;1).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIME ypaBHEHUS HPAMOit
dr—y— 2 +9=0

T —y—22—1=0
14. Haiitn koopauuaTsl Touku M, cumMmerpudaHoii Touke M (—4;3;3) OTHOCUTENBHO IIOCKOCTH —3 +

3y —22—-4=0.

15. Haiitn yron mexmy npsamoit [ : xTH = y—;rﬁ = % U TJIOCKOCTBIO 7 1 —3x — y — 22 = —12.
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BapmanT 25.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M ngenut pebpo DC B orHomenun 1 : 2.
2. Hokazatn, aro BekTopbl a(—5; —5;—2), b(1; —5;—2), ¢(—1;—2; —1) obpasyor 6azuc. Pazioxurh

BekTOp d(6;7;3) 110 3TUM BEKTODaM.

3. Haiitn xocunyc yria Mexay BexTopamu @ = m — 8n u b = m — 5n npu |m| = 2V/3, |n| = 1,
(m,n)=Z%.

4. Haittn np, @, ipu = 2b+ cu y = a, tie a(—1;1;1), b(2; —1;-3), ¢(—10;0; 11).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(4; 3;4),
B(5;11;4), C(3;0;5).

6. BeIaucuTh IO /Ib TPEYTroJbHIKA, [IOCTPOEHHOIO HAa BeKTOpax a = —2m —n u b = —3m — 4n

npu [m| =1, [n| =2, (m,n) = 7.
7. Kommnanapust m Bektopsl a(—2; —1;2), b(6;4; —7), ¢(3;3; —2)7?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty rpanb u3 Bepuunbl Ay. A(5; —5; —2), B(2; —4;—8), D(3; —3; —5), A1(6; —7;—1).

9. Haiitu KocuHyC OCTPOro yrjia Mex/y IJIOCKOCTSIMEU @ —dr + 5y —4dz=5u f:x+2z— 11 =0.

10. Bamana mupamuna SABC koopaunaramu sepmua A(7;9;0), B(8;10;2), C(5;8;—5), S(6;—8;8):
a) cocraBuTh ypasHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHWE MJIOCKOCTH T, TPOXojsmieii depe3 Touky M (4;3;5) mapaiiesbHO MPsIMbIM
z+5 _ y=5 _ 2=l o o@x=3 _ Y5 _ 242

—= = H — = =

1 —1 —1 5 1 0
12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(8;8; 3),
B(11;1;7), C(9;6;4).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
— o +2y+2z2+1=0
— 2+ Ty+32—25=0

14. Haiitu npoeknuto Touku M (—10; —6;5) Ha mwiockocTs —2x +y — 22 = —14.

15. Haiitu yroa mexny mpamoii [ : 27 = Y2 — 25 y prockocTio 2 —4x —y — 2 +1 = 0.
1 2 2
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BapmanT 26.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nmenut pedpo C'C B orHOImEeHHH 3 : 1.

2. Hokazars, uto BekTOpsl a(—2;5;1), b(—1; —6;0), c(4; —5; —2) obpasyior 6a3uc. Pa3ioxurh BeKTOP

d(7;1; —3) 10 5THM BEKTOPAM.

3. Haiitu kocmmyc yriia Mexay BekTopamu @ = —m —n u b = —4m — n npu |m| = /2, |n| = 2,
(m,n) = .

4. Haittn np, @, ipu = b+ 2c n y = a, vye a(—1;2;4), b(—2; —5; 1), c(-1;1;2).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA My, Teprenukyaspaoro miockoctn AABC, rre A(1;9;9),
B(5;10;9), C(2;10;10).

6. BerauciuTh 1mI0ma b TpeyroJbHUKaA, IOCTPOEHHOTO Ha BeKTopax @ = 4m —4n u b = —3m + 4n

npn |m| =2, [n| =5, (m,n) = 7.

7. Kommnanapuer i sektopsl AB, AC, AD, rae A(5;0;9), B(8;7:5), C(7;3;8), D(4; —1;9)?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, mromans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty rpanb u3 Bepuunbl Ay, A(8; —8;1), B(9; —5;—3), D(7;—9; —3), A1(6; —13;4).

9. HaiiTu KOCHHYC OCTPOIO yIJjIa MEXKy IJIOCKOCTIMUA v : —2x — 2 —2=0u f: —2x+ 3y + 32z = —14.

10. CocraBuTh ypaBHEeHHe TLJIOCKOCTH, Tpoxomsiieii wepe3 toukn A(—10;1;—4), B(—9;-2;-5),
C(—11;9; —2), u maiiTun paccrosiaue ot Touku S(—8; —2; —7) 70 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIIOCKOCTH T, IPoXodieii yepe3 Touky M (1; —8; —3) napaJiebHO MpsiMbIM
a+6 _ y=2 _ ozl o+l y46 2

-1 -1 -1 1 -1~ =2
12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(9;4; 8),
B(14;5;4), C(3;3;13).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINHMe ypaBHEHHS HPSIMO
dr+5y—32+25=0
T 4+2—2+9=0
14. Haittu npoekruio toukn M (15;15;12) ma mwiockocts 3x + 2y + z = 45.

15. Haiitur yror Mexkay npamoii [ @ 22 = L — %

=5 -7 7 MJOCKOCTHIO T : —x — 3y — 2 = —10.
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BapmanT 27.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa C'Cy, a M genut pedbpo AB B orHOIEeHNH 2 : 1.
2. lokazats, aro BekTOpPH @(4;3;4), b(—5; —3; —3), ¢(—5; —4; —5) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(—1;0; —1) mo sTum BeKTOpaMm.

3. Haiitu KOCHHYC yIyia MKy BekTopamMum @ = m —n u b = 6m — 4n npu |m| = 2, [n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu © = b+ cn y = a, rae a(2;5;4), b(3; —1;2), ¢(—6; —1; -1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rae A(8;4;6),
B(13;9;8), C(15;10;9).

6. BoraucmTh 1miomajpb TpeyrobHUKa, MOCTPOEHHOIO Ha BeKTOpax @ = 3m +n u b = 3m — 2n upu

lm| =1, n|=1, (m,n) = T
7. Kommnanapusr s Bektopsl AB, AC, AD, rae A(5;5;2), B(3;7;3), C(8;4;0), D(2;6;5)?

8. BeraucauTh 00beM TeTpasapa ¢ BepIInHAMHu B ToUKax Aj, Ao, Az, Ay, mnomans rpaau Ay As A4 1 BbI-

COTY, OLYIIEHHYTO HA 9Ty rpadb u3 Bepuiunbl Az. Aq(8;—8;3), As(5; —15; —1), A3(4;1;—-2), A4(9; —6;4).
9. HaiiTu KOCHHYC OCTPOro yIja MexKJy IIOCKocTsMu « : 8 +3y+2=13u f: —x+y+7=0.

10. Bamana mupamuga SABC koopaunaramu Bepmuna A(7;4;0), B(12;—6;4), C(8;3;1), S(=7;5;—1):
a) cocraBuTh ypasHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKWE YPABHEHHUsI TPSAMOii, mpoxosiieii uepes Touky M (—3; —8;5) mapaJuiesinb-

_ o 42 _ y—3 _ z—6
HO ILIOCKOCTH 22 + Yy + 5z + 1 = 0 1 nepmeHIuKyIapHo IpAMoil = = 5= = ==,

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910i mpsimoii, eciu A(9;8; 3),
B(4;11;1), C(7;9;2).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
—2r—y —z—12=0
3z+2y+2z+13=0"
14. Haiitu koopmuuarsl Touku Mj, cummerpuanoii Touke M (9;—13;13) OTHOCHTETBHO IIOCKOCTH
—bxr 4+ 6y — 92 + 27 = 0.

" 7. 2=6 _ y=5 _ 244 . —
15. Haiiti yror Mexxay npamoii [ @ = = %52 = 5 W WIOCKOCTBIO T @ —2x +y — 22 — 9 = 0.
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BapmanT 28.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOMmenun 2 : 1.

2. okazats, aro BekTOophl a(5; —6; —1), b(1; —2; —1), ¢(—6; 3; —4) obpasyior 6asuc. Pa3nokuts BeKTOP

d(4; —4;0) 110 3TUM BEKTOPaM.

3. Haiitn KoCcHHYC yria Mex1y BeKTOpaMu @ = —m — 4n u b = 2m + 9n upu |m| = 2V/3, |n| = 1,

4. Haittn np, @, ipu & = b u y = a + 3¢, t7e a(—11;-1;3), b(5; —=5; —3), ¢(2; —1; ~1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprnenuKyaspaoro miockoctn AABC, rae A(5;4;1),
B(-2;6;2), C(—3;5;2).

6. BerauciuTh 1m10ma b TpeyroJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = 3m +4n u b = —3m + 3n
— _ —— =\ _ 37
npu |m| =3, [n| =4, (m,n) = ~.

7. Jlexxar nm roukn A(5;3;3), B(8;10; —4), C(3;3;4), D(2;4;3) B oxnoit miaockocTu?

8. Boruucaurhb obbeM TeTpasdjipa ¢ BepmimHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OLYLIEHHYIO HA 9Ty Ipadb u3 Bepumubl S. P(—7;—=3;1), Q(—7;—7;-8), R(—6;1;9), S(—5;—2;2).

9. Haittu KocuHyC OCTPOro yrja MexK/y IiocKocTsmu « : 2x +22 —5=0u f: —2x+y+ 3z = 1.

10. Bagama mupamuna SABC koopammatamn sepurun A(10; —4;—2), B(11;—1;-2), C(9;—-9;—1),
S(8; —8; —5):

a) cocTaBUTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocTaBuTh KAaHOHWYECKHE YpABHEHHsI MPSIMOii, Tpoxosieil yepe3 Touky M (8; —1; —10) napasuiesib-
z+4 _ y—1 _ 245

HO TIOCKOCTH T + 5y — 22 = —5 ¥ MePHeHUKYISIPHO TPIMOil = T —

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 1oit npsamoit, ecin A(1;7;6),
B(0;10;7), C(—1;12; 7).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit
x— 8y —21=0
T4+ 1y +2—5=0
14. Haiitu npoeknuto Touku M (—17;37; —7) Ha miockocts —6x + 7y — 2z — 19 = 0.

15. Haiitir yroor Mexkty npamoi [ : § = yTJFS = %8 U IJIOCKOCTBIO T @ —x + 4y — 2 = 1.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 29.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BC, a M genut pebpo A;B; B orHOImeHnn 1 : 2.

2. Jokazarp, uro BekTOpnl a(—1;—2;3), b(—2;—5;4), ¢(0;5;4) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(—1;5;5) 10 5THM BEKTOPAM.

3. Haiitu kocunyc yria Mexay Bekropamun @ = —2m —3n u b = m —n upu /m| = 1, |n| = 2,
— 2
(m,n) = .

4. Haittn np, @, ipu © = @ +2c n y = b, tyie a(—7;7;4), b(1; —-1;-2), ¢(2; —3; -5).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(4;5;9),
B(5;10;7), C(5;7;8).

6. BeraucuTh MmI0ma b mapaJsiesorpaMmMa, IOCTPOeHHOr0 Ha BeKTopax @ = 3m —n u b =2m +n

mpn [m| =1, [n| =1, (m,n) = ].
7. Jlexxar nm rouxn A(2;5;7), B(—7;—1;11), C(0;4;7), D(—2;2;8) B oHO# MIOCKOCTH?

8. Berancanth o6bem mapastenenunena A; Ay A3 AyB1 By Bs By, miomans rpaan A; Ay A3 A, u BBICOTY,
OLLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl By. Aj(—6;—4;8), Ay(—3;—7:4), Ay(—=7;4;5), B1(—=7;—-7;12).

9. HaiiTu KOCHHYC OCTPOro yria MexKiy Iockoctsamu « @ —x —y =0 u [ : —6x + 4y — 5z = 6.

10. Bagama mupamuna SABC koopaummatamn sepurun A(—3;—9;2), B(—6;—11;3), C(—4;—10;4),
S(—1;4;4):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CoctaBuTh KaHOHWYECKHE YPABHEHUs MPAMOil, mpoxosiieit yepes Touky M (—1;0;0) mapasureanbHo

_ e T+5 _ y—2 _ z—5
IJIOCKOCTH & + 8y = 2 U NEePHEeHJAUKYIAPHO IPAMOil =7 = = = 2.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 9Toit npsamoit, ecnn A(3;2;2),
B(—1;5;12), C(4;1;-1).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit
—br+2y—2+4+16=0
r+y +6=0
14. Hajitu koopaunarst Touku M, cumMerpuanoii touke M(—12; —11; —4) OTHOCHTEIBHO MIOCKOCTH
ox + by + 22 = 12.

15. Haittir yro mexkay mpsamoit [ ; & = 448 — # 1 TJIOCKOCTBIO T : & —y — 2 = —11.

-7 2



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 30.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nenut pedbpo B;C; B orHOmenun 1 : 2.

2. Jokazarn, uro BekTopsl a(—1; —5;—3), b(—1; —2; —1), ¢(—3; —5; —4) obpasyior 6a3uc. Pazioxurh

BekTOp d(—6; —5; —3) 110 9TUM BEKTOpaM.

3. Haiitu kocmmyc yria Mexiy Bekropamu @ = 5m +3n u b = 3m + 2n upu |m| = V3, |n| = 2,
() = 5.

4. Haittn np, @, ipu © = b n y = a + 3¢, te a(—3; =8; 1), b(—2;-3;3), c(2;2; —1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(2; 8;4),
B(8;7;5), C(7,7;4).

6. Berauc/iuTh I101ma/1b mapaJsieorpaMma, IIOCTPOeHHOr0 Ha BeKTopax @ = —4dm —2nu b = —m—4n

npn [m| =3, [n| =5, (m,n) = §.
7. Kommnanapust m Bextopst a(l;8; —9), b(1;6; —7), ¢(—1;—9;10)7

8. Beraucaurh o0beM Terpasdipa ¢ BepmuHamu B Toukax A, B, C, D, miomanb rpanu ABC' u BbICOTY,
OLYIIEHHYIO Ha 3Ty I'panb u3 Bepiunanl D. A(—5; —7;5), B(—15;2;10), C(0; —9;2), D(—3; —10;4).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IUIOCKOCTsME @ —x — 2+ 5 =0mu §: —bx + 4y + 2 = 1.

10. Bamama mwmpamuaa SABC koopammatamn Bepmun A(7;—4;—1), B(8;-8;-2), C(81;—-1),
S(—8;5;1):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHHE IIIOCKOCTH T, TPOXosIieii yepe3 Touky M (—3; —3;0) napa/iebHO MTpsIMbIM
z+3 _ y+2 _ 2—3 " z—6 _ y+7 _ 246

7 1 —1 6 1 0
12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit mpsamoit, ecnn A(3;2;5),
B(4;—1;4), C(0;12;9).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit

—3rx+Ty—22+26=0

2 —4dy+ z —15=0

14. Haiitu koopamuarsl Touku Mj, cummerpuuanoii Touke M (—21;20;0) OTHOCHTEIBHO IIOCKOCTH
8xr — 9y — z =1T7.

15. Haiitn yron mexmy npsamoit [ : xT_Q = y_—_26 = % U TJIOCKOCTBIO T @ —2x — 3y — 2z + 1 = 0.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapwuanT 31.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DDy, a M nemut pedbpo BC' B orHomenuu 1 : 2.

2. Jokazars, uro BekTopnl a(l;3;1), b(2;5;—2), ¢(—1; —2; —1) obpasyior 6a3uc. Pa3moxuTh BeKTOP
d(2;6; —2) 110 5THM BEKTOPAM.

3. Haiitu xocuHyc yria Mexiay BekKTopamum @ = —m —n u b = —m + 2n upu /m| = 1, |n| = 2,
4. Haittn np, @, ipu * = a n y = b + 2¢, v71e a(3;2; —2), b(4;5; —14), c(—5; —3;4).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rue A(0;7;7),
B(-=7;9;8), C(8;6;7).

6. BeraucmmTh I101ma/1b IapaJsiieorpaMmMa, IIOCTPOSHHOI0 Ha BEKTOpax @ = 2m —2nu b =2m —n
npu |m| =5, [n| =4, (m,n) = 7.

7. Kommnanapue! s sektopsl AB, AC, AD, rae A(6;6;8), B(13; —4;11), C(5;9;6), D(5;7;8)?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 9Ty rpadb u3 Bepuunbl E. A(7; —7;9), B(6;—9;5), D(5;—6;2), E(8; —8;12).

9. HaiiTu KOCHHYC OCTPOro yIja MexKy ILIOoCKocTsMu « :3x +2y —6=0mu f: —x+y — 3z = —9.

10. CocraBuTh ypaBHEHHIE MIOCKOCTH, TPOXoIsdmeil uepes Touku A(—2;0; —2), B(—1;3;—1), C'(—1;8;0),

u HaiiTn paccrosiaue ot Touku S(—6;8; —6) 10 9T0i mIocKoCTH.

11. CocraBurh ypaBHEHHE IIIOCKOCTH T, IPOXodmieii yepe3 Touky M (—1;5; —1) napajieabHo mpsiMbIM
z+8 _ y+3 _ z—1 z—2 __ y+4 _ 2—6

2 1 0 9 1 1
12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 910it npsimoii, ecan A(0;4;6),
B(1;2;7), C(2;1;7).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOIIMe ypaBHEHHS HPSIMO
20+3y+2+4=0
T 44y +2+7=0
14. Haiitu npoeknuto Toukn M (25; —5;1) Ha miockocts 10z + y + 3z + 82 = 0.

15. Haiitu yro mexay npamoii [ @ 5 = % = 2:14 1 IJIOCKOCTRIO T @ —8x + y + 2 = 6.




Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapwuanT 32.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nenut pedbpo B;C; B orHOmenun 3 : 1.

2. Jlokazath, uto BekTOpnl a(5;—2;3), b(6;—1;4), ¢(3;2;3) obpasywor 6asuc. Paziokuth BEKTOD

d(—7;—1; —5) 10 31UM BeKTOpaM.

3. Haiitn kocumyc yria Mexiy BeKTOpaMu @ = —3m +Tn u b = m —n npu |m| = 2, |n| = V2,
(m,n) = 7.

4. Haittn np, @, ipu © = @ n y = b + 2¢, re a(—1;-3;2), b(1;0; —6), c(—2; —1;1).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rue A(8;8;9),
B(9;1;10), C(7;10;9).

6. BeramcauTs mwiomma e napaJjieiorpaMMa, IOCTPOeHHOIo Ha BeKTopax @ = —m+nu b = —-3m+2n
npu [m| =1, [n| =3, (m,n) = §.

7. Jlexxar nm roukn A(0;6;5), B(1;8;6), C(—1;1;1), D(0;7;6) B oxmoit mrockocTu?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty rpanb u3 Bepuunbl A, A(—9;—5;6), B(—13;0;15), D(—14;1;16), A;(—10; —3;8).

9. Haittu kocuHyc OCTPOro yrjia Mexy miockoctsmu «: —2y —2z2+1=0u f: —2x — 2y + 2 = 5.
10. CocraBuTh ypaBHeHHE MIOCKOCTH, poxosiieil uepes Toukn A(0;6;8), B(2;4;9), C(7;3;9), u naiitu
paccrogaue ot Toukn S(8; —5; —8) 110 ITOM MI0CKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, IPOXOAsiiei depe3 Touxky M (7;3; —9) mapaieabHo npsaMoii

=2 __ y—2 __ z2—1 —
5= = 45 = 57 ¥ IepuenuKyIsIpHoO MIOCKOCTH —T + 8y = —2.

12. Cocraputh ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 3T0i npsimoii, ecan A(2;4;2),
B(3;1;7), C(1;8; —5).
13. IIpuBecTn K KaHOHUYIECKOMY BHJY OOIIHE ypaBHEHUsS HPIMOit
-z +y+ 2z +11=0
—2r+y+6z+ 9 =0
14. Haiitu npoeknuto Toukn M (—17; —22; —10) na maockocts 9z + 8y + 4z = 114.

15. Haiitu yron mexay npamoii [ @ 5 = y_—‘; = Z:21 1 TJIOCKOCTBIO 7 @ —2x — 3y — z — 13 = 0.
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BapmanT 33.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M menut pedpo DD; B orHOImeHnn 2 : 1.

2. Hoxkazars, uto BekTOpH a(2; —1; —1), b(5;5; —3), ¢(—3; —4; 2) obpasyior H6a3uc. Pazinoxurh BeKTOP

d(—8; —7;5) 1m0 3TUM BEKTOpaM.

3. Haiitn kocumyc yria Mexiy BeKTOpaMum @ = m +n u b = —3m — 8n npu |m| = /3, |n| = 2,
() = 7.

4. Haittn np, @, ipu © = b n y = 2a + ¢, tye a(—4; —1;—4), b(4; —1;3), ¢(2; —1;2).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rxe A(9;5;0),
B(11;1;1), C(6;12; —1).

6. BerauciuTh 1I011a/1b TPEYTOJIbHUKA, IOCTPOEHHOTO Ha BeKTOpax a = 4m — 3n u b = 4m — 4n upu

_ 5m

Im| =3, [n| =3, (m,n)
7. Jlexxar nm rouxn A(8;3;5), B(5;1;0), C(3;6;3), D(7;5;6) B oauoit miockoctu?

8. Beraucurh 06beMm Terpasapa ¢ BepmuHaMmu B Toukax A, B, C, D, miomans rpaau ACD u BhICOTY,
OLLYLIEHHYIO HA 9TY Ipadb u3 Bepuunbl B. A(—6;1;2), B(—4;—1;9), C(—3;2;6), D(—4;—2;11).

9. HaiiTu KOCHHYC OCTPOrO yIyia MexKJy ILIOCKOCTsIMEu @ —= + 2 +b=0u f: =3z +y — 2z = —5.
10. CoctaBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosiieii depe3 toukn A(—3;3;0), B(4;5; —3), C(—1;4;—1),
u HaiiTu paccrosune or Touku S(—4; —8;7) 10 9T0il MI0CKOCTH.

11. CocraButh ypaBHEHHe MJIOCKOCTH 7, HIpOXoasiiei depe3 Touky M (0;2;5) mapasiesbHO TpsAMOii

r—4 _ y=2 __ 2z —
- = 45° = { ¥ IepuenuKyIApHO IOCKOCTH —% — 9y = —4.

12. Cocrauth ypastenne npsmoil AB u naiitn paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(0;9; 4),
B(—1;7;3), C(4;16;7).
13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIHE yPABHEHUS TPAMOiL
—5r+2y— 2z +29=0
3r—3y+22—18=0
14. Haiitn npoeknuto Toukn M (—18;25; —28) Ha miaockocts —2z + 6y — 5z = 66.

15. Haiitu yros mexk iy npsamoit [ : %’4 = y_—‘f = Z;7 M TJIOCKOCTHIO 7 @ —2x + by + 2+ 13 = 0.




Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapuanT 34.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DDy, a M nenut pedbpo BC' B oTHoImenuu 2 : 3.

2. Hoxkazars, uro Bektopnl a(3;1;0), b(5;—3;4), ¢(2;0;1) obpasyior 6Gasuc. Paznoxkurh BeKTOp

d(—2; —6;5) 10 3TUM BEKTOpaM.

3. Haiitn kocumyc yria Mexiy BeKTOpaMum @ = m +n u b = —3m — 2n npu |m| = 2, |n| = V2,
(m,n) = .

4. Haittn np, @, ipu © = @ +cn y = b, rae a(—13;4;8), b(—3;1;2), c(7; —2; —4).

5. HaiiTi KOOpAMHATHI €AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(5;6;7),
B(6;9;6), C(2;4;8).

6. Berauc/iuTs ILI01a/1b MapaJjuieorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = 2m+2nu b = —2m —3n

npu |m| =5, [n| =5, (m,n) = 7.

7. Jlexxar nm rourn A(3;5;0), B(2;4;0), C(12;12; —2), D(11;12; —1) B oaHO# MI0CKOCTH?

8. Borumeauth o0beM TeTpasipa ¢ BepmmHaAMEH B Toukax P, (), R, S, mwiomanb rpanu PQS u BbICOTY,
OLLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl R. P(—3;—2;7), Q(—5;0;2), R(—5;1;4), S(—2;—4;9).

9. Haittu KocuHYC OCTPOroO yrja Mex/y IIOCKOCTIMu « : 2x +4y +3z2=—-2u f: —x+2+9=0.
10. CocraBuTh ypaBHeHHE IIOCKOCTH, TPoXoIsmieil uepes Toukn A(3;7;5), B(4;8;2), C(1;6;9), u naiitu
paccrosiaue ot Toukn S(5;3;5) 10 ITON MITOCKOCTH.

11. CocraBuTh KAHOHHYECKHE yPaBHEHHsI TPSAMOii, mpoxosieii uepes Touky M (—8; —7;2) mapaJuiesnb-

o o _ e T—5 _ y—=5 __ z+6
HO TJIOCKOCTH —% + 3y — 22 = 3 M NepuenuKyIapHO NpsiMoil = = S = ==,

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 910it npsimoii, ecan A(1;8;6),
B(6;6;3), C(—1;9;7).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
xr — Dy +7=0
—z+y+2-9=0
14. Haiitu koopanuarsl Toukn M7, cumverpuanoit Touke M (1;2;4) OTHOCHTETHHO MIOCKOCTH 22 + i —
z=—3.

y:f = { W IWI0cKoCThio 7 @ 3x —y — 2 — 10 = 0.

15. Haiiti yrosr mexxy npamoii [ @ 7



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 35.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo BB B oTHOmeHHn" 2 : 3.
2. Hoxkazars, uto BekTopsl a(5;5; —3), b(—1;1; —4), ¢(—2;0; —3) obpasyior 6a3uc. Pa3zinoxurs BeKTOpP

d(—1;—5;9) no 3rum BeKTOpaM.

3. Haiitn kocumyc yria Mexiy BeKTOpaMum @ = m —4n u b = —m +n upu |m| = 2v/3, |n| = 1,
(m,n)=Z.

4. Haittn np, @, ipu = b u y = 3a + ¢, r7ie a(—3;1;3), b(3; —4; —4), ¢(6; —3; —10).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprenukyaspaoro miockoctn AABC, rae A(5;9;9),
B(6;10;10), C(6;11;14).

6. BeraucuTh II0Ma b TpeyroJibHUKaA, IOCTPOSHHOTO Ha BeKTOpax @ = 4m —2n u b = —4m — 4n

27
5

npu |m| =4, |n| =2, (m,n) =
7. Jlexxar nm rouxkn A(7;2;0), B(15;7;—1), C(8;5;—2), D(4;0;1) B omnoit miockocTu?
8. Berancanth o6bem mapastenenunena A; Ay A3 AyB1 By Bs By, miomans rpaan A; Ay A3 A, u BBICOTY,
OLLYLIEHHYIO HA 3Ty Ipadb u3 Bepuunbl By. Aj(—8;0;1), As(—6; —3;—1), A4(—11;8;6), B1(—10;7;6).
9. Haiitu KocuHyc OCTPOro yrjia MexK/y IJIOCKOCTSIMEU @ —x + 2y + 22 =15u f: -3y — 22+ 7= 0.
10. Bamana mupamuna SABC xoopaunatamu Bepmun A(—3;—3;8), B(—2;—1;8), C(—2;—-10;9),
S(3;5;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.
11. CocraBuTh ypaBHeHme MIOCKOCTH T, mpoxojsdieit depe3 Touky M (—6;1; —8) mepneHaukyasipHo
IJIOCKOCTIM 20 — 2y — 2 —6=0u 3z — 5y — 2 — 8 = 0.
12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(4;7;6),
B(6;6;3), C(3;8;7).
13. TlpuBecTn K KaHOHHYIECKOMY BHIY OOIIHE ypaBHEHHS HMPSIMOI

T+ vy + 9 =0

2r+4y+2+24=0
14. Haiitu npoexmuio Touku M (28; 16;19) na mwiockocts 7x + 8y + 9z = —87.

ol — 8 — 226 g yockoetbio o —22 +y + 5z = 7.

15. Haiitu yros Mexkay npsamoit [ : — —
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BapmanT 36.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo BBy B oTHomenun 2 : 1.

2. Hoxkazars, uto BekTopsl a(l;3; —1), b(—2;3; —4), ¢(—2; 1; —3) obpasyior 6a3uc. Pazioxurs BeKTOP

d(—3;0; —3) 1m0 3TuM BEKTOpaM.

3. Haiitn KOCHHYC yriia Mexkiy BeKTOpaMi @ = m +n u b = —4m + n upu |m| = 2, |n| = /3,
() = 7.

4. Haittn np, @, ipu = a + 3c n y = b, rye a(23;20;8), b(—7; —5; =3), ¢(—7; —6; —3).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rae A(9;5;5),
B(4;2;7), C(12;6;4).

6. BerauciuTh mI011a/1b TPEYToJIbHUKA, MOCTPOEHHOTO Ha BeKTopax a = 4m — 3n u b = 2m + 3n upu
Im| =4, |n| =3, (m,n) = 5.

7. Jlexxar nm roukn A(1;7;8), B(5;10;10), C(2;8;9), D(—6;1;3) B oHO# MIOCKOCTH?

8. Beraucauts 06bem napasnenenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIyIIEH-
HYIO Ha 9Ty Ipanb u3 Bepuunbl A, A(—9; —7; —8), B(—7;-8;0), D(—10; —2; —-9), A;(—10; —6; —11).

9. HaiiTu KOCHHYC OCTPOro yIja MexKJy IIOCKOCTsIME @ & + 2y +2=—10u 5 : 2y — 22+ 5 = 0.

10. Bamana mupamuga SABC koopaunaramu Bepmna A(—1;2;2), B(7;3;1), C(8;3;2), S(0; —4;8):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh KaHOHWYECKHe YpPaBHEHWs MPsIMOli, mpoxosiieil depe3 Touky M (—1;—2; —4) napas-

—r — —3= so2=5 _ y+3 _ 248
JETBHO MIIOCKOCTH —= — 9y + 2z — 3 = 0 U HePHeHUKYIAPHO IPAMOil = = =5 = = .

12. CocraButh ypasHenue npsamoil AB u naiiTu paccrosiaue ot Touku C' 110 9T0# mpsimoii, ecu A(3;5;9),
B(10;6;17), C(—5;4;0).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
—rx—2y—z+ 5 =0
r—3y +12=0
14. Haiitu koopaunatel Touku M, cumverpudnoit Touke M(—2;0;2) orHocHTeNbHO TLTOCKOCTH 42 +
Ty 4+ z = —39.

15. Haittn yron mexmy npsmoit [ %Jg = y—f’ = =5 U IWIOCKOCTBIO T @ 20 —y — 2 = — 7.
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BapmanT 37.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA, a M geaut pebpo D;C B oTtHomenun 2 : 1.
2. Hoxkazars, uto BekTOPH a(—3; —2;4), b(—2; —2; 1), ¢(4; 3; —3) obpasyior 6a3uc. Pazinoxurh BeKTOpP

d(3; —1; —10) no srum BeKTOpaMm.

3. Haiitn xocumyc yria Mexay BekTopamMnm @ = 3m — Tn u b = —m + 2n upu |m| = 4, |n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu = 2a +cu y = b, v7ie a(3; —6; —4), b(—3;5;4), c(—3;14;7).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rxe A(0;7;6),
B(1;8;10), C(1;9;11).

6. BerauciuTh 1ma0ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BEKTOpax a = m —3n u b = —2m + 3n upu

m| =2, In| =4, (m,n) = .
7. Kommnanapust sm Bextopst a(10;1; —9), b(—1;—1;0), ¢(—1;3;4)7

8. Borumeants o0bem mapasienenunena A, AsAsA,By By B3 By, mnomans rpann A; Ay A3 A, w BBICO-
Ty, OLYIIEHHYIO Ha 3Ty Ipadb u3 Bepuiudbl By. Aj(—6;—8;—7), As(—15;—15;—-5), A4(1;—5;—10),
By (—=5;—10; —9).

9. Haiitu KOoCHHYC OCTPOTO yIJIa MEXKIy IIOCKOCTAMHA T + 3y +2z=—11lu f: 2x+y—T7=0.

10. CocraBuTh ypaBHeHHe ILIOCKOCTH, mpoxojgmeii depe3d toukn A(—10;—-7;1), B(—8;—10;2),
C(—13; —2; —2), u Haiitn paccrosgaue or Touku S(2;6;6) 10 TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHe MJIOCKOCTH 7, TPOXOAsiiei dyepe3 Touky M (4;1;4) mapasuiesbHO TPAMOii

48 _ y—2 _ z—2 _
“F = 977 = 5 ¥ IepueHJuKyJIsIPHO MI0CKOCTH © + 9y + 22 = 8.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# npsimoii, ecu A(4;7; 3),
B(1;11;—4), C(3;8;1).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
—9r+y+2—-6=0
dr—y  +8=0
14. Haiitn koopauuaTsl Touku M, cummerpudanoii Touke M (—1;2;6) OTHOCUTENBHO IIOCKOCTH — 7 +
Ty +62+10=0.

15. Haittn yron mexmy npsmoit [ mT_Q = yff’ = % U TJIOCKOCTBIO T @ DT + 3y + 2z = —12.
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BapmanT 38.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A By, a M penut pedbpo DD B orHOmeHuu 3 : 1.

2. Jokazarb, uro BeKTOpHl a(3;5; —5), b(2;3; —2), ¢(—1;—1;4) obpasyor 6a3uc. Pa3moxuTh BeKTOP
d(—2;—7;3) 10 3TUM BEKTOPaM.

3. Haiitn kocumyc yria Mesiy BeKTOpaM# @ = —m + 3n u b = m — 2n npu |m| = /3, |n| = 2,

—

(m,n) = §

:g.

4. Haittn np, @, ipu = @ n y = 3b + 3¢, rae a(1;-2;4), b(—1;1; -7), c(1; —2;5).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rue A(4;9;4),
B(6;7;3), C(5;6;4).

6. BerupcmmTsh II0ma b napaJjieiorpaMMa, IOCTPOeHHOIO Ha BeKTopax @ = 2m +n u b = 2m — 3n

npn [m| =4, [n| =4, (m,n) = 7.
7. Kommranapusr s Bektopst a(0; —9; —1), b(—1;8;2), ¢(2; —5; —2)7

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1BsBs By, miomans rpann A; Ay A3 A4 u BBICOTY,

OLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl By. A1(6;7;—1), A2(2;0; —4), A4(3;2;—5), B1(4;4;0).
9. HaiiTu KOCHHYC OCTPOrO yIya MexKJy IUIOCKOCTsME @ —x — Yy — 9 =0u [ : 6x + Ty + 22 = 14.

10. CocraBuTh ypaBHeHHWE ILJIOCKOCTH, Wpoxoigamieit wepes toukum A(6;—6;—4), B(7;—4;—6),
C(8; —1; —=7), u maiitn paccrosiume ot 10Uk S(—1; —8;7) A0 9TO¥ MIOCKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, NPOXoJsrieii depe3 Touky M (2; —6;4) napajiaeabHO MpsMbIM
z—6 Yy __ z2t+4 z—2 _ Y __ 246

20 = 2 = " = £ =

1 1= -1 7 — 2 —1°
12. Cocrauth ypastenne npsmoil AB u naiitn paccrosiaue ot Touku C' 10 370it npsimoii, ecan A(2;2;0),
B(1;4;3), C(0;5;5).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
—4r—y—32—15=0
T +y+22+13=0
14. Haiitu xoopguuaTel Touku M;, cuvmmerpuanoii Touke M (—2;—2;3) OTHOCHTEIBHO ILIOCKOCTH
—dxr —2y+2z—2=0.

15. HaiiTu yros Mexkty npsamoit [ : %Jrfs = yf_f‘ = % U ILJIOCKOCTBIO T @ —2x + 5y — 62 — 6 = 0.



Nunusuayarsuoe /13 mo kypey «Amamurmaeckas reomerpusy 2021. 'pynma MT13-116.
BapmanT 39.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepeauna pebpa C'Cy, a M genut pedbpo AD B oTHomenun 3 : 1.

2. Jokaszarsb, uro BekTOopnl a(2; —1;3), b(—1;0; —2), ¢(5; —5;1) obpasyor 6a3uc. Pa3moxuTh BeKTOP
d(3; —1;5) 10 3TUM BEKTOpaM.

3. Haifrn xocuuyc yraa mex iy Bekropamu @ = m+nub=m—3nnpu |m| =1, |n| =2, (m,n) = &.

4. Haittn np, @, upu = b+ 2c n y = a, rye a(—3;-3;2), b(9;4;2), e(-2; -3;1).

5. Haiitu KOOpAMHATHI €JIMHUYHOIO BEKTOPA M, nepueHauKyasipuoro mwiockocru AABC, rue A(8;6; 8),
B(7,7;11), C(9;4;12).

6. BerauciuTh mIoma/ b napaJjjiejgorpaMMa, NoCTPOEHHOTO Ha BeKTopax a = 2m —3nu b = —3m —2n

_ 3n

4
7. Jlexkar m rouku A(6;5;8), B(9;6;7), C(13;7;5), D(11;6;5) B 0Ol miockocTu?

wpu [m| = 2, [n| = 4, (M)

8. Beraumcsimrs 00beM TeTpasapa ¢ BepuinHaMmu B Todkax A, Ao, A, Ay, momaas rparun Ay As A3 u BeICO-

Ty, OTMYIIEHHYIO HA 9Ty rpamb u3 Bepmuabl Ay. A1(—9;0; —4), As(—6;8; —11), A3(—6;8;4), A4(—8;3;0).
9. HaitTu KocuHyC OCTPOTO YIIa MeyKIYy IIOCKOCTAMEU ¢ @ —x + 2y — 6z =8u f: —x+ 2+ 14 =0.

10. CocraBuTh ypaBHeHHE IIOCKOCTH, Tpoxosmieil uepes rouku A(7;—9;9), B(5; —10;8), C(10; —8;9),

u Halitu paccroguue ot Touku S(0;3;2) 10 ITON MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IOCKOCTH 7, mpoxojsiieii vepe3 Touky M (—10; —3; —9) mapasieabHo mpsi-

e z—4 _ y—1 _ 243 _
MOl = = Y5 = £ M NepueHuKyIapHO maockocTn 2x —y — 5z +4 = 0.

12. Cocraputh ypashenne npsamoil AB u maiitu paccrosane ot Toukn C' 10 310it npsimoii, ecaun A(5;3;5),

B(8;1;9), C(7;2;8).

13. TIpuBecTn K KAaHOHUYIECKOMY BHJLY OOIHME ypaBHEHUS MPAMOit
r—y—2z2+2=0
—x—2y+22+17=0
14. Haiitu npoekuuio roukn M (—22;27; —5) na wiockocrs 3x — 8y + 3z = 31.

r—4

y+6 z
2 2

= 42 = = u WIocKocThIo 7 —x — 4y — z = 13.

15. Haittu yros mexty upsamoit [ =



