NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

BapmanT 0.

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 orHOImEeHNH 1 : 2.
2. Hokazars, uto BekTOpH a(—>5;6; —5), b(—1;1; —2), ¢(2; —2; 1) obpasyior 6a3uc. Pazioxurs BeKTOP

d(6;—9;9) 1o 3TUM BeKTOpaM.

3. Haiitu kocunyc yria mexiay Bektopamu @ = —2m +2n u b = 3m — 2n npu /m| = 1, |n| = 2,
(m,n)=Z%.

4. Haittn np, @, ipu & = b+ c n y = a, rae a(2; —5;6), b(1; —3;4), c(2;5; —8).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, Teprenukyaspaoro miockoctn AABC, rxe A(9; 1;9),
B(11;-2;11), C(8; —1;10).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IMOCTPOEHHOI0 Ha BEKTOpax a = 3m +2n u b = —4m +n upu

21

|m’ =1, |'I’L’ =3, ('n/z,\'n) — 73

7. Jlexxar nm roukn A(9;5;8), B(12;9;6), C(3; —2;11), D(11;6;7) B 0fHO# MIOCKOCTH?

8. Beraucauts 06bem napasnenenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIyIIEH-
HYIO Ha 9Ty Ipanb u3 Bepuunbl Aj. A(6;7;6), B(7;3;4), D(8;8;6), A1(3;3;5).

9. HaiiTu KOCHHYC OCTPOro yIja MexKy ILIOCKOcTsMu « : & —y +7=0u [ : 6x — 4y + 3z = 13.

10. Bamama mupamuna SABC koopaummatamn sepurun A(10; —2;—6), B(11;—7;—6), C(9;—3;—5),
S(0;3; —=5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHHe IIOCKOCTH 7, TPOXOJsieil yepe3 Touky M (—5; —4; —7) mapajuieibHO Tpsi-

z _ y=2 __ 248 _ z+8 _ y—=2 __ 245
MBIM 5 = 5= = =7 U — = 7~ = .

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 1oit mpsamoit, ecin A(1; 3;5),
B(4;5;10), C(5;6;12).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit

T —y+2z—-16=0

20 —y+ z —13=0"
14. Haiitw xoopauuater Touku My, cummerpuanoit Touke M (1;4;0) oTHOCHTEBHO TIOCKOCTH —9T +
y—36=0.

15. Haiitu yron mexmy npsamoit [ : x_—+18 = y_—+27 = # U TJIOCKOCTBIO 7 1 —T — 3y + 22 — 11 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

Bapwuanr 1.

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 pebpo AB B oTHOIIEHHH 2 : 3.

2. Jokaszarsp, uro BexTopnl a(0;2; —1), b(—2;1; —2), ¢(3; —2;2) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(—10;5; —5) 10 9rUM BEKTOpaM.

3. Haiitu kocunyc yria mexjay Bekropamu @ = —4dm +2n u b = m —n upu /m| = 1, |n| = 2,
(m,n) = %.

4. Haittn np, @, ipu = b n y = 2a + 4c, rae a(—1;-1;1), b(=7; —7;6), c(2; 1;0).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rxe A(6;0;6),
B(8;—5;5), C(7;=T7;6).

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

npu [m| =1, [n| =4, (m,n) = F.

7. Jlexxar nm roukn A(2;6;5), B(—6;—2;8), C(4;7;4), D(5;7;4) B onHO#i MIOCKOCTH?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepimunbl F. A(—8; —9; —6), B(—5; —12; —11), D(-3; —7; —13), E(—4; —10; —12).

9. Haittu KocuHyC OCTPOroO yrjia MexK/y IUIOCKOCTSMU @& —Hy +T7z=—13u f: —x+y—10=0.
10. Bamama mmpamuaa SABC koopammatamu Bepmun A(4;—5;3), B(5;—4;—4), C(5;—3;-5),
S(—4;—2; -8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHHE TUIOCKOCTH T, TIPOXOJIstieit uepes Touky M (2;7; —3) nepneHgauKyIsgpHO MI0C-

koctaM —4dx +y+2—3=0u —3x —y—6=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecan A(1;3;7),
B(0; —1;-2), C(2;6;14).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIME ypaBHEHUS HPAMOit

—204+9y+2+27=0

—r+y +3=0
14. Haiitu koopaunatel Touku My, cumverpudnoit Touke M (3;0; —2) OTHOCHTENBHO TLIOCKOCTH H5x —
7z+8=0.

15. Haiitn yron mexmy npsamoit [ : x_—*f’ y_‘;’ = % U TJIOCKOCTBIO T : & — Yy — o2 + 12 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

Bapwuanr 2.

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 nemut pebpo AD B orHOIeHHn 2 : 3.

2. Hokazars, uto BekTOpH a(—2; —6; —1), b(—3;1; —1), ¢(5; 0; 2) obpasyior H6a3uc. Pazinoxurs BeKTOP

d(—5; —10; —2) 1m0 9TUM BEKTODAM.

3. Haiitu kocunyc yrra mexkiy BekrTopamu @ = 2m +3n u b = 2m + n upu /m| = 2, |n| = 1,
(m,n) = 7.

4. Haiiru np,@, upn ¢ = a n y = b+ ¢, rae a(—2;6;1), b(1;2; 1), ¢(1;4; —1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rne A(7;1;1),
B(-1;6;3), C(4;3;2).

6. BeraucuTh 1mwioia ib mapaJiiesiorpaMMa, IIOCTPOeHHOI0 Ha BeKTopax a = —4dm—+3nu b = —3m+4n

5m

upu [m| =4, |n| =1, (m,n) = F

7. Kommnanapuwr s sektopsl AB, AC, AD, rae A(7;6;9), B(12;11;8), C(8;6;7), D(10;7;6)?
8. Borameauth o6beM TeTpadapa ¢ BepIImHaMH B TodYkax A, Ao, Az, Ay, mwromanb rpanun Ay As Ay

¥ BBICOTY, OIYIIEHHYIO Ha 3Ty I'panb u3 Bepuimdbl Az. Aj(—8;—3;1), Ay(—=7;2;—5), A3(—6;—2;3),
Ay(—4;—1;4).

9. Haiitu KOoCHHYC OCTPOTO YT/Ia MEXKIy ILIOCKOCTAMHA v :2x — 3y +z=1u f:2x —y+9=0.

10. CocraBuTh ypaBHeHUe IIOCKOCTH, Ipoxosiedi yepe3 touku A(5;1; —2), B(6; —4;—3), C(3;9;1), u

HaitTu paccrosiune or Touku S(4;4;6) 10 ITOM MIOCKOCTH.

11. CocraBuTh KaHOHWYECKHe yPaBHEHUs MPSIMOil, mpoxosiiieil depe3 touky M (—6; —1; —10) napas-

JIEJIBHO TJIOCKOCTH 22 + 6y — 2 = 9 ¥ nepleHuKYJISIPHO TPAMOi %rs = y_;2 = "‘:11.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910# mpsimoii, eciu A(5; 7;7),
B(13;6;—2), C(14;6; —3).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUs HMPSIMOit
9z + y +6=0
100 +2y+2+7=0
14. Haiitu npoeknuto Touku M (24; —6; —12) Ha miaockocts 10z +y — 3z = —60.

=8 — ¥=2 — =+ y pockocTeio T —22 — 2y + 22 — 9 = 0.

15. Haiii yror Mexkty npamoit [ : = — 1
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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 AB, a M nmenut pedpo DD; B orHOImeHun 1 : 2.
2. Jllokazarn, uto BekTOphI a(—2;1; —1), b(—5; —1; —1), ¢(—3; 4; —2) obpaszyior O6a3uc. Pa3ioxuTh Bek-

top d(0;5; —1) 10 9TUM BEeKTOpaM.

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

4. Haittn np,, @, ipu = b n y = 2a + 3¢, rae a(—13;3;6), b(—3;2;1), ¢(7; —3; —2).
5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rie A(1;1;4),
B(5;2;2), C(2;3;1).

6. BoraucyiuTh 1m10ma b TpeyroibHuKa, MOCTPOEHHOTO HA BeKTOopaXx a = —2m +3n u b= —4m + 4n
— _ —— =\ _ 37
npu |m| =1, [n| =5, (m,n) = =F.

7. Jlexxar nu rouxn A(2;2;8), B(10;—1;9), C(—2;3;10), D(—5;4;9) B oanOlt mI10cKoCTH?

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. A1(—7;0;3), As(—14;2; —1), A4(—12;1;0), B1(2;—4;9).

9. Haittu KocuHyC OCTPOroO yrjia MexK/y IUIOCKOCTSMU @& — 2y —z = —9u f: —4x 4+ 3y + 13 = 0.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, Mpoxomsimeii dweped toukn A(—9;—5;3), B(—7;—10;4),

C(—6;—9;5), u naiitn paccrosiume ot Touku S(5;0;0) 10 9TOH MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXosiiei depe3 Touky M (—3;5; —8) napaieabHO npsaMoii

z—=5 __ y—1 __ 2-3 _
= = 45 = 5° ¥ IepIenuKyIApHO IOCKOCTH —% + 5y + 5 = 0.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 370t npsimoii, ecan A(3;5;6),
B(4;4;4), C(7;2; —1).
13. IIpuBecTn K KaHOHUYIECKOMY BHJY OOIIHE ypaBHEHUsS HPIMOit
3r—2y+72—12=0
2r—y +2:—1=0"
14. Haiitu npoeknuto Touku M (5;22; —14) Ha miaockocts —bx — 10y + 4z = —109.

15. Hafitu yron mexay npamoii [ @ § = y_—*‘; = % 1 TJIOCKOCTBIO 7 @ —2x —y — 32 — 9 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

Bapwuanr 4.

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 2 : 1.

2. Hoxkazars, uto BekTopsl a(—1;—1;2), b(—1;3;0), ¢(—2; —2; 3) obpasyior 6a3uc. Pa3inoxurs BeKTOpP

d(1;1; —1) mo sTuM BEKTOpAM.

3. Haiitu KOCHHYC yryia MKy BekTopamum @ = 2m +mn u b = m +n upn |m| = 2v/3, |n| = 3,
() = 7.

4. Haittn np, @, ipu = 2a +2cu y = b, rae a(—1;1;1), b(2; —1; -2), c(1; —1; —4).
5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rae A(5; 1;8),
B(8;0;1), C(3;2;12).

6. BeraucuTh mwioia ib napaJiieiorpaMMa, IOCTPOeHHOI'0 Ha BeKTopax a = —2m—2nu b = —2m+3n

s

wpu [m| = 3, |n| = 4, (MR) = .
7. Jlexxar nm roukn A(4;0;6), B(5;1;4), C(1;—2;11), D(9;4; —3) B oHO# MIOCKOCTH?

8. Beraucsmmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BBICOTY, ONYIIEHHYIO
Ha 9Ty rpadb u3 Bepuunbl E. A(—8;6;5), B(—2;10;10), D(—5;8;10), E(=7;7;7).

9. Haiitu KocuHYC OCTPOroO yIja MexKay IIockocTsaMu « @ —2x +3z2+10=0wu g : —x — 3y — 2z = —3.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosiei yepes Toukn A(5;3; —3), B(3;2;—4), C(8;4;-3), u

HaliTi paccrosiuue oT To4KH S(—2;4;4) 10 9TOH IIOCKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, TIPOXosiiieii uepes Touky M (6; —1; 3) nepneHanKyaspHO MLI0C-

kKoctaM z —y —2=0wn -4z + 2y — 2z +4 = 0.

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 110 310t npsimoii, ecan A(6;6;6),
B(4;9;7), C(5;,7;7).
13. [IpuBecTd K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMOM
Txr4+2y—z—15=0
T —y+2+16=0
14. Haiitu npoeknuto Toukn M (—27;5;24) Ha niaockocts 6z +y — 10z — 14 = 0.

15. Haiitu yros mexk iy npsamoit [ : %6 =4 = Z:f 7 TJIOCKOCTHIO 7 @ & — 2y — 3z + 14 = 0.
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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 — cepeauna pebpa AD, a M gemut pebpo CC B oTHomenun 1 : 2.

2. Hokazartb, uto BekTOpbl a(—5;2;5), b(—5;1;3), ¢(—3;0;1) obpasyior Gazuc. Pa3mokuthb BEKTOD

d(9; —1; —3) no 3TuM BEKTOpaM.

3. Haiitu kocmHyC yriia Mex<ay BEeKTOpamMu @ = —m — 5n u b = —m — n npu |m| = /3, |n| = 2,
(m,n) = F.

4. Haittn np,, @, ipu = a n y = 2b + ¢, v71e a(3;5;3), b(4;7;6), c(—5; —11; —18).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TepnenuKyaspaoro miockoctn AABC, rre A(8;8;0),
B(1;9; -2), C(0;9; —1).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BEKTOpax a = 2m +2n u b = —m — 3n upu

_ 5m

im| =1, |n| =2, (m,n) = F
7. Kommranapusr m Bektopn! a(3;7;4), b(—1; —2; —1), ¢(1;4;3)?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 91y rpanb u3 Bepmunnl E. A(1;0;6), B(—3;5;11), D(—4;6;13), E(3; —1;5).

9. Haiitu Kocuuyc OCTPOro yrjia Mexky miockocTsymu « :2x —3y+7=0u f: —2x+y+ 2z = —3.

10. CocraBuTh ypaBHEHHE IJIOCKOCTH, Tpoxoidameil depe3 toukn A(6;3;4), B(7;2;4), C(10;2;5), u

HaliTH paccrosiaue or Touku S(8; —5; —7) 70 9TOi MIOCKOCTH.

11. CocTaBuTh KAHOHHYECKHE yPABHEHUA MPAMOii, mpoxogiieii vepes Touky M (—6; 6; —9) mapasieasHo

MJIOCKOCTH T + 2y — 2 + 3 = 0 U mepHeH uKyIIPHO TPAMOit fof’ =4 = 2:35.

12. Cocrauth ypastenune npsamoii AB u naiitn paccrosiaue ot Touku C' 10 910it nmpsimoii, ecan A(0; 6;9),
B(-2;9;5), C(—3;10;4).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINHMe ypaBHEHHS HPSIMO
—3rx+2y+ 2 —19=0
— x +3y+2:—14=0
14. Haiitu npoeknuto Touku M (34;3;2) Ha miaockocTs 9 + 4y + 2z — 26 = 0.

xT“ = ¥ — 228 y ppockocreio T —21 — by — 4z = 6.

15. HaidiTu yros mexk iy npsamoit [ : T T
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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 A By, a M nemut pebpo AD B orHOIeHHn 2 : 3.

2. Jokazartb, uto BekTOpH a(2;6;—5), b(1;—1;6), c(1;5; —6) obpasyior Gazuc. Pa3moKuTb BEKTOD

d(—3;—5; —1) 1o 91UM BeKTOpaM.

3. Haiitn Kocumyc yria Mexay BekTopamMnm @ = m — 5n u b = —m + 6n npu |m| = 4v/3, |n| = 1,
(m,n)=Z.

4. Haittn np, @, ipu © = b n y = a + 2¢, t7e a(5; —4; -8), b(1;2; -1), ¢(—2; —1;1).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rre A(8;6;5),
B(6;7;5), C(3;8;4).

6. BoraucsiuTh 1m10ma b TpeyroibHuKa, MOCTPOEHHOTO HA BeKTOpaXx a = —2m —4n u b = —2m + 2n

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

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

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 91y rpanb u3 Bepmunbl E. A(8;4; —5), B(5;6; —2), D(14;1;—10), £(10;1; —7).

9. Haiitu KocuHyc OCTPOro yrjia MexK/y IJIOCKOCTSIMEU @ 2x — 2y —4z=Tu [ : —2x — 22 — 10 = 0.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxofdmeil depe3 Touku A(8;6;10), B(12;5;9), C(7;7;10), u
HafiTi paccrosiaue or Touku S(—3;6; —5) 70 9TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, Ipoxosiiei depe3 Touky M (—8; —3;0) napaieabHo npsamoii

=l = y—;l = 220 y nepnenaukyaspro mI0CKOCTH = + 3y + 3z + 1 = 0.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t mpsimoii, ecan A(5;9;7),
B(2;11;6), C(3;10;7).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
3T+ y + 6 =0
—8r—2y+2-29=0"
14. Haiitu koopaunarsl Touku My, cummerpuduoii Touke M (—2;0; —2) OTHOCHTENIBHO IIOCKOCTH —X +

y—2z=-9.

. G7 . z—4 _ y+4 _ 245 ) _
15. Haiiti yrom mMexky npamoii [ @ =5 = “+ = 52 0 WIOCKOCTbIO T : —x — Yy + 22 — 12 = 0.
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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 pebpa AB, a M nenut pedbpo B;C; B orHOmenun 1 : 2.
2. Hokazars, uto BekTOpsl a(l; —1; —2), b(2;3; —1), ¢(—1; —3;0) obpasyior H6a3uc. Pazinoxurh BeKTOP

d(4; —2; —8) 1o 3TUM BEKTOpaM.

3. Haiitn xocunyc yria Mexay Bexropamu @ = 2m —n u b = Tm —n upu |m| = 1, [n| = 2V/2,
(m,n) = 7.

4. Haittn np, @, ipu = 3a +cu y = b, t7ie a(—5;—2;7), b(2;1;-3), c(12;1; -24).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TepnenuKyaspaoro miockoctn AABC, rne A(7;8;2),
B(4;7;1), C(6;7;0).

6. BeraucuTh MI0ma b mapaJsiesorpaMmMa, IOCTPOeHHOro Ha BeKTopax a = 4m +n u b = m — 2n

npn [m| =3, [n| =3, (m,n) = 3.
7. Jlexxar nm rouxkn A(6;3;7), B(7;1;7), C(4;4;4), D(11; —5;9) B oxnoit miaockoctu?

8. Borumeauth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, @), R, S, miomaabs rpand QRS u BeICOTYy,
OLLYLIEHHYIO Ha 3Ty rpadb u3 Bepumubl P. P(0;9;8), Q(2;9;7), R(9;0;8), S(10;8;4).

9. Haittu kocunyc ocTporo yrjia Mexy miockoctsmu « @ —2r +y+4=0wu §: dx — 2y — 3z = —6.

10. Bamana mupamuga SABC koopaunaramu Bepmuna A(2; —3;5), B(1;—11;2), C(3;2;7), S(7;—4;0):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAHOHWYECKWE YDABHEHWs PSMOil, TpoXosiiieil yepe3 Touky M (3; —7;6) mapaieanHo

_ o e ox—6 _ y+3 247
IJIOCKOCTH —4x 4+ ¢y = 7 U NeplneHuKYASPHO TPIMOi = =5 =1

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910# mpsimoii, eciu A(8;9; 1),

B(9;6;6), C(9;7;4).

13. TlpuBecTn K KAHOHUYIECKOMY BHUAY OOIIHE ypABHEHHs MPSMOI
—x +2y—32—16=0
— 20 +3y—22—13=0
14. Haiitu npoeknuto Touku M (—19;20; —13) Ha miockocts —9z + 8y — 62 = 47.

z+8

: L 1 wiockoeTbio T 22 —y — 2 — 5 =0,

15. Haiitu yros Mexk iy npsamoit [ : = % =



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

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 AB, a M nmenut pedpo C'C B orHOImEeHHH 3 : 1.
2. Hokazars, uto BekTOpHl a(l; —3; —2), b(—2;5;3), ¢(1; —4; —2) obpasyior 6a3uc. Pa3inoxurh BeKTOP

d(0;6; 1) 1o sTUM BeKTOpaM.

3. Haiitn kocmmyc yriia MexIy BEKTODAME @ = —m + 2n u b = —2m + 3n npu |/m| = 2, |n| = /2,
(m,n) = 7.

4. Haittn np, @, ipu © = b+ 2c n y = a, tie a(1;1;-1), b(2;1;-9), e(—1;2;5).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rae A(5;0;9),
B(4;—1;4), C(7;1;11).

6. BerauciuTh 1101ma,1b napaJiiejorpaMMa, IOCTPOSHHOr0 Ha BeKTopax @ = 3m —n u b = —4m + 3n

npn [m| =4, [n| =1, (m,n) = 7.
7. Kommranapusr m BekTopsl a(—2; —3; —3), b(1; —6; —1), ¢(0;7;2)?

8. BerauciuTh 00beM TeTpadapa ¢ BepIIinHaMHu B ToUKax Aj, Ao, Az, Ay, mnomans rpaaun Ay As A4 1 BbI-

COTY, OILYIIEHHYTO HA 3Ty rpadb u3 Bepuunbl Az. A1(3;6;0), As(—1;8;—1), A3(10;13; =5), A4(12;7; —1).
9. HaiiTu KOCHHYC OCTPOrO yIJIa MeXKJy IJIOCKOCTsME & — 2 —H=0mu 3 : 5z + 2y — 3z = —12.

10. CocraButh ypaBHeHHe MJIOCKOCTH, Tpoxofsmieii vepes Toukn A(0;1;—1), B(7;—2;0), C(10;—3;0),
u Haiitu paccrosune or Toukn S(0; —6; —2) 10 ITOi MIOCKOCTH.

11. CocraBuTh KAHOHHYECKHE yPaBHEHHUsI TPSAMOii, mpoxosieii uepes Touky M (—6; —1;5) mapauiesnb-

HO mtockocTn 22 + 7y — z + 7 = 0 1 neplenIuKyIapHo npsivoit £0 = =0 = =42,

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 310i# npsimoii, ecan A(4;5;7),
B(3;0;11), C(5;9;4).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMO
r —2y + 3 =0
—3r+Ty+2-10=0
14. Haiitu npoeknuto Toukn M (1; —10; —15) Ha miaockoctsb 3z + 10y + 8z = 129.

foz = y_—+16 = Zzl M IJIOCKOCTBIO T @ bx + y — bz = 13.

15. Haiitu yros mexay npamoii [ :



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

BapmanT 9.

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

2. okazartb, uto BekTOpBl a(—2;3;4), b(—3;4;5), ¢(1;0; —3) obpasyior Gaszuc. Pa3moKuTb BEKTOD

d(1; —1; —1) no srum BeKTOpaMm.

3. Haiitn xocmuyc yria Mexiy Bektopamu @ = —4m —3n u b = 4m + 2n npu |m| = /3, |n| = 2,

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

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rae A(5;4;9),
B(-5;5;8), C(4;5;9).

6. BoraucsiuTh 1miomajp TpeyroJbHUKa, MOCTPOEHHOIO Ha BeKTopax a = 4m — n u b = 2m — 2n upu

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

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, mromans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty rpadb u3 Bepuunbl Ay. A(—4;7;—6), B(—6;10; —10), D(-7;8; —=3), A;(—1;3; —2).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IUIOCKOCTsME vy — 2 +2=0wu [ :2x — 2y + 5z = —1.

10. CocraButh ypaBHEHHE IIOCKOCTH, TTpoxosatieil uepes Toukn A(8;4;7), B(11;7;5), C(6;3;8), u Haii-

TH paccrosigne or Touku S(—6; —4; —1) 10 3TO0i MI0CKOCTH.

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, Tpoxosiieii uepes Touky M (—10;8; 6) meprnenuKyIsipHO MLI0C-

KOCTSIM —Z + Yy — 2z =0 mu 2x 4+ 2y — 32 = 2.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiane ot Touku C' 10 910t npsimoii, ecan A(1;3;6),
B(—1;2;6), C(8;6;5).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON

dr+2y—2+4=0

3r4+3y—z+5=0"
14. Haiitn koopamuaTel Touku M, cummverpuanoii Touke M (6; —9; —14) OTHOCHTENBHO IIOCKOCTH
6r — by —7z—14 = 0.

x—6 y—4 _ 244
—1

3 T U IJTOCKOCTBIO 7 : & — Yy — 32 = —4.

15. Haiitu yron mexmy npsamoit [ :



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 AA;, a M geaut pebpo DC' B orHOMmenun 1 : 2.
2. Hokazars, uto BekTOpsl a(—1;—2;1), b(—1;5; —3), ¢(2; 3; —2) obpasyior 6a3uc. Pa3ioxurh BeKTOP

d(—10;5; —2) 10 9rUM BEKTOpaM.

3. Haiiti KocHHyC yIia Mexy BeKTopaMun @ = —2m +n u b= —9m + 3n upu |m| = 1, |n| = 2V/3,
(m,n)=Z%.

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

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, TeprnenuKyaspaoro miockoctn AABC, rue A(0; 4;4),
B(—1;6;5), C(—4;5;5).

6. BeraucuTh 1m10ma b TpeyroJbHHUKA, MOCTPOEHHOTO Ha BEKTOpax @ = —2m + 3n u b = 4m + 2n
upn [m| =2, [n| =5, (m,n) = .

7. Kommnanapuer i sektopsl AB, AC, AD, rae A(3;8;8), B(0;6;12), C(4;8;6), D(4;9;7)?

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYIIEHHYIO Ha 9Ty I'panb u3 Bepmunanl A. A(—9;8;17), B(—2;8;9), C'(—2;9;6), D(1;6;9).

9. HaiiTu KOCHHYC OCTPOrO yIjIa MEXKJy ILIOCKOCTIME @ —x — Yy +5H=0mu §: bxr + 2y — 4z = —9.

10. CocraBurh ypaBHEHHEe TLTOCKOCTH, Tpoxoasareil wepes toukn A(0;2;8), B(1;3;8), C(2;—2;9), u

HaliTH paccrosinue oT Touku S(—2;2; —1) 10 ITOil MWIOCKOCTH.

11. CocraBurh ypaBHEeHHE IIOCKOCTH T, TIPOXostiieil uepes Touky M (6; —9;0) nepneHanKyaIspHO MI0C-

KOCTSIM —Z +y —2=—-3un2x+y+z=0.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiane ot Touku C' 10 3T0i npsimoii, ecan A(2;8;2),
B(3;11;0), C(1;6;3).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HPIMOit
r +3y—32—10=0
—2r—8y+T72z+13=0
14. Haiitn koopmuuarsl Touku M, cummerpuanoii Touke M (9;10;6) orHOCHTE BHO MIOCKOCTH 6 +
9y +2+27=0.

. w7 a—6 _ y+l _ z-5 ) _
15. Haiiti yror Mexky npamoii [ @ = = - = 2 0 WJIOCKOCTBIO T : — + 2y + 22 — 8 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 11.

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 oTHOmenun 2 : 3.

2. Hokazath, aro BekTOpPH a(—5;3; —5), b(—2;1; —1), ¢(—2;0; —1) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(4; —3;2) 110 3TUM BEKTOPaM.

3. Hajiti KOCHHYC yIyla MezKjiy BekTopamum @ = 3m —3n u b = m +n upu |m| = 2, [n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu & = b u y = a + 2¢, tye a(—16; —19; —12), b(—3; —4; —4), ¢(6;7;6).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(8;9;7),
B(10;10;8), C(13;10;9).

6. BoraucyiuTh m10ma b TpeyroibHuKa, MIOCTPOEHHOTO HA BeKTopaX a = —4m —4n u b = —4m + 3n
upu [m| =2, |n| =3, (m,n) = .
7. Kommranapusr m Bektopst a(—1;0; —1), b(4; —7;-3), ¢(—1;3;2)?

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1BsBs By, miomans rpann A; Ay A3 A4 u BBICOTY,
OLLYLIEHHYIO HA 9Ty I'padb u3 sepuunbl By. A1(9;6; —5), As(11;7;—6), A4(14;8; —12), B1(18;11; —10).

9. HaiiTu KOCHHYC OCTPOrO yIyia MexKy IIOCKOCTsMEu @ & — 3y +2=0u f: -2z + 3y + 2z = 1.

10. Bamana mupamuga SABC koopaunaramu Bepmuna A(5;2;0), B(7;5;—1), C'(4;0;1), S(—6; —2; —=5):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh ypaBHeHHe TJIOCKOCTH T, Mpoxosieii yepe3 Touky M (1; —8; —10) mapasiesbHO psmoii

% = y—zl = ”5—3 U IePHeHIUKYIIPHO IIockocTd —4x —y + 2 +4 = 0.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, eciu A(2;1;9),
B(5;2;11), C(4;2;10).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUs HMPSIMOit

—dx—Ty—4z—7=0

—20—3y—32+2=0
14. Haiitu koopauuaTel Touku M, cummerpudnoii Touke M (3;2;5) orHOCHTEbHO I0CKOCTH 97 — 3y +
2z = —16.

15. Haittn yron mexmy npsmoit [ %‘3 = %7 = % U TJIOCKOCTBIO T @ 22 — 2y — 2 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 AB, a M nmenut pedpo C'C B orHOImEeHNH 1 : 2.

2. Joxkazars, uTo BekTOPHI a(2; —3; —3), b(1; —2; —1), ¢(—3; 1;3) obpasyior H6a3uc. Pazioxurh BeKTOP

d(3;0; —4) 110 3TUM BEKTOPaM.

3. Haiitn kocumyc yria Mexiy BekTopamu @ = 2m +4n u b = —m —n npu |m| = /3, |n| = 2,
() = 7.

4. Haittn np, @, ipu = 2a +cu y = b, tyie a(—3;3; 1), b(5; —5; —4), ¢(7; —6; —4).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rue A(2;9;8),
B(3;11;11), C(3;8;7).

6. BoraucyiuTh 1m10ma b TpeyroibHuKa, MIOCTPOEHHOTIO HA BeKTopaXx a = —2m +3n u b= —4m + 4n

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

7. Jlexxar nm rouxkn A(9;6;5), B(10;4;10), C(12;5;10), D(8;7;2) B om0 MIOCKOCTH?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Ipanb u3 Bepuunbl Ay, A(8;0; —9), B(11;4;—6), D(10;5; —6), A;(5; —2; —11).

9. Haittu KocuHyC OCTPOro yrjia Mex/y IUIOCKOCTSIMU v :3x —2y —z=—2u B : -3y +22+6=0.

10. CocraBurh ypaBHEHHEe ILIOCKOCTH, Tpoxofgameil wepe3 toukun A(—10;—2;5), B(—11;-7;5),

C(—11; —4;4), u maiitu paccrosgaue or Touku S(—1;6;1) 10 970it MIOCKOCTH.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, mpoxofsmieii depe3 touky M (1;2;1) mapamnesbHO MPsIMbIM
rz—4 _ y+7 _ z—4 I z—5 _ y+8 __ z+4

1 -1 -3 1 -3 2
12. Cocrauth ypastenune npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(8; 1;6),
B(15; —3;16), C(10;0;9).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMO
—3r+y + 9 =0
8 —y+z—-24=0
14. Haiitu npoeknuto Toukn M (—17;36;37) Ha miockocts —7z + 9y + 10z = 123.

z_+16 = U3 — 242y gOCKOCTBIO T — 1 —y+2z4+6=0.

15. Haiditu yros mexk iy npsamoit [ : T -
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BapmanT 13.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepeauna pebpa A1 D1, a M menur pedbpo DC B orHOmeHN" 2 @ 3.

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

d(7; —7;—5) 1m0 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BeKTopamu @ = m + 2n u b = 5m + 4n npu /m| = 2, |n| = /3,

4. Haittn np, @, ipu © = @ +3c n y = b, re a(—3;11;7), b(—5; —2; —1), e(—1; -2; -2).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, Teprnenukyaspaoro miockoctn AABC, rre A(8;9;9),
B(9;11;12), C(7;10; 7).

6. BerauciuTh 1101ma,1b napaJiiejorpaMMa, IIOCTPOSHHOI0 Ha BeKTopax @ =2m —3nu b= —4m —n
npu [m| =2, [n| =5, (m,n) = 7.

7. Kommranapusr m Bektops! a(l;2; —1), b(4; —4; —3), ¢(3; —1; —2)?

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYLIEHHYIO HA 9Ty rpadb u3 Bepuunbl A. A(4;3;5), B(0;—5;2), C(—7;1;-2), D(1;—2;3).

9. HaiiTu KOCHHYC OCTPOro yIja MexKJy IUIOCKOCTsMEu - X +y —2=0u [ :2x —y + 2z = 15.

10. Bagama mupamuna SABC koopaummatamn sepurnn A(—10;—7;2), B(—13;-5;3), C(—9; —6;3),
S(—6;3; —4):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHHe IIOCKOCTH 7, MPOXOJsiei yepe3 Touky M (—5; —2; —6) mapajuiebHO Tpsi-

z+1 _ y+8 __ 2—3 z—5 __ y=6 __ z+4
MbIM R n S =T =

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(5;7;3),
B(13;6;10), C(—2;8; —3).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit
dor+ vy +26=0
3r4+2+24+8=0
14. Haiitu npoexmuio Toukn M (23; —1;16) wa miockoets 8x + 2y + 5z = —110.

15. Haiitu yros Mexkay npsamoit [ : IT% = yff’ = % U IJIOCKOCTBIO 7 @ 4x —y + 22 — 9 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 DC4, a M npenut pebpo BB; B oTHOIIeHUU 3 : 2.

2. lokazath, aTo BeKTOPH @(3; —2; —5), b(—1; —6; —2), ¢(—2; 1; 3) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(—3; —4;2) 1o 3ruM BEKTOpaM.

3. Haiitu kocumyc yriia Mexy Bekropamu @ = 2m — Tn u b = m — 5n upu |/m| = 2V/3, |n| = 1,
(m,n)=Z%.

4. Haittn np, @, ipu * = @ n y = b + 3¢, t7e a(1; —2;1), b(—2;19; -8), c(2; —5;2).

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

6. BeraucuTh mwioia ib napaJiieiorpaMMa, IOCTPOeHHOI0 Ha BeKTopax a = —3m—3nu b = —3m+4n

5m

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

7. Kommranapusr m Bektopst a(5;1;9), b(0;1; —1), ¢(1;0;2)7

8. BeraucauTh 00beM TeTpadapa ¢ BepIIinHaMHu B ToYKax Aq, Ao, Az, A4, mnomans rpaaun Ay Az A, 1 BbI-

COTY, OILYIIEHHYIO HA 9Ty rpadb u3 Bepumibl Ay. A1(0;0;0), As(1;—3; —3), A3(—2;8;7), A4(3;5;7).
9. HaiiTu KOCHHYC OCTPOro yIja MexKy IIocKocTsMu « : 3x +4y — 72 =—-2u f:—x —2z—15=0.

10. Bamama mmpammma SABC woopaunaramu sepmua A(9; —7;—5), B(10;—5;-3), C(11;—4;0),
S(0;2; —2):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe ILIOCKOCTH T, POXOjsiieil depe3 1ouky M(—4;0;9) napaieabHo npsaMoii

x_—_; = yT_l = ZJOF—S U TePHeHIUKYIAPHO IOCKOCTH —dT — Y + 2 + 3 = 0.

12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecin A(4; 3; 8),

B(13;7;3), C(—3;0;12).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit
—2x+2y+32+17=0
—r—y—2+6=0

14. Haiitu npoexmuio toukn M (12;2;12) na mwrockocts 6z + 2y + 3z = —35.

o8 — v5 = 2H g ockocteio 7t + 2y + 22 = 10.

15. Haittn yron mexmy npsmoit [



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 AD, a M gemur pebpo BBy B oTHomenun 1 : 2.

2. Hokazats, aro BekTophl a(—1;2; —1), b(—1; —4; 3), ¢(—2; —1; 2) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(4;5; —4) 110 3TUM BEKTOPAM.

3. Haiitu kocHHyC yriia Mexay BEeKTOpaMu @ = —m —n u b = —m +n upu /m| = 2V/3, |n| = 1,
(m,n)=Z%.

4. Haittn np, @, ipu © = b n y = a + ¢, rae a(1; —2; —4), b(3; —=3; =7), ¢(5; —1;6).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rre A(8;4;0),
B(9;7;2), C(7;2; —3).

6. BeI9ucuTh IJIOMA/Ib TPEYTOJAbHIKA, IIOCTPOCHHOI0 Ha BeKTOpax a = —4dm —n u b = —2m + 2n

npu |m| =5, [n| =3, (m,n) = 7.

7. Kommnanapusr s sektopsl AB, AC, AD, rae A(2;8;9), B(4;7;10), C(3;3;11), D(6;13;9)?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepmunnl E. A(—7;—-3;5), B(—10;1;3), D(1; —-10;6), E(—10; —1;5).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IUIOCKOCTsME @ —3x +y+bz=2u f: —-2x+2—7=0.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosmiei yepes Touku A(5; —3;5), B(6; —2;4), C'(3;—1;4), u

Haiitu paccrosuue or Touku S(4;7;0) 10 ITOM MWIOCKOCTH.

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, Npoxojsrieii depe3 rouky M (—9;4;5) napaiaeabHO MpsMbIM
rz—1 _ y—3 __ z+4 " z—3 y—4 _ 2-3

2 1 —1 —3 -5 2
12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(5;6;5),
B(7;5;8), C(4;7;4).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON

20 —y+2z—1=0

Tr—y +16=0
14. Haittu koopunars Touku My, cummerpudnoii Touke M (6;1;10) orHOCHTENBHO IIOCKOCTH T4 —
2y + bz = —27.

15. Haiiti yrosr Mexkty npamoit [ : =5 = %16 = % 1 IJTOCKOCTBIO 7 @ —3x — 3y + 2 — 10 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 AB, a M nmenut pedpo C'C B orHOImeHnn 2 : 1.
2. Jokazarp, uro BekTOopnl a(l; —2;—1), b(—4;3;4), ¢(—4;2;3) obpasyor 6asuc. Pa3moxuTh BeKTOP

d(—5; —2;3) 10 3TUM BEKTOPaM.

3. Haiitu kocunyc yria mMexiy BektopamMu @ = —bm +4n u b = 2m — n upu |/m| = 1, |n| = 2,
(m,n) = %.

4. Haittn np, @, ipu © = b n y = a + 3¢, te a(2;11;11), b(—1; —3; =3), c(—1; —3; —4).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TepreHuKyasipaoro miockoctn AABC, rae A(2;0;4),
B(5;—1;4), C(—6;2;3).

6. BoraucmmTh 1mwiomajp TpeyroJbHUKa, MOCTPOEHHOIO Ha BeKTOpax @ = 4m + 2n u b = m — 2n upu

_ 3r

im| =2, |n| =1, (m,n) = 7

7. Kommranapust mm Bektopst a(—4;2;3), b(5; —2; —2), ¢(—3;1;1)7?

8. Brrumcimth obbem mapasmnenenunena A; A, AsAysBiByBsB,, mwiomans rpann Ay Ay Az A, uo BBI-
COTy, OIYIIEHHYIO Ha 3Ty rpadnb u3 Bepimubl By. A;(3;—5;—5), As(7;—3;—6), As(—4;—-8;-3),
By(12;—1; -8).

9. Haiitu KOCHHYC OCTPOTO YTIJIa MEXKIy IIOCKOCTAMHU @ 4x — 2y —z=14un f:2y — 2z —8 = 0.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxoigmeii uepes rtouku A(4;—2;—5), B(5;—1;—4),
C(11; —=3; =5), u maiitn paccrosiaue ot Toukn S(0;8; —5) 10 9T0i MIOCKOCTH.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Mpoxojsmieii depe3 Touky M (5;6;3) mapaiesbHO MPsIMbIM

42 _ oyl 223 pad8 oy oz
6 -2 =3 % =5 1 T

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(4;7;9),
B(5;12;15), C(5;13;16).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit

—3r—y—22—17=0

— 2 —y—32+5=0
14. Haiitu koopmuuaTsl Touku M, cummerpudtnoit Touke M (—15;19; —2) OTHOCHTETHHO MIOCKOCTH
6z — 9y + 2z = 32.

15. Haittn yron mexmy npsmoit [ If_f = nyl = % U TJIOCKOCTBIO T @ —Z + Yy — 2 = —8.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 BC, a M nenut pebpo DD, B orHomenuu 3 : 1.
2. llokazarn, uto BekTOpbl a(—1;4;3), b(—1; —3; —2), ¢(—5; —3; —2) obpasyor 6a3uc. Pa3ioxurh Bek-

Top d(—9; —3; —2) 110 3TUM BEKTOpaM.

3. Haifti KOCHHYC yI/Ia Mexy BeKTOpaMu @ = —3m +n u b = —4m + 3n upu |/m| = 1, |n| = 2V/3,
(m,n)=Z%.

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

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(2;0;4),
B(4;3;5), C(3;2;5).

6. Beraucaurs mIoma b mapaJsieorpaMmMa, IOCTPOEHHOI0 HA BeKTopax a = —m —2nu b = —m —3n

5m

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

7. Jlexxar nm rouxkn A(4;8;2), B(7;9;0), C(—1;6;5), D(6;9; —7) B oxmoii maockocTu?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO HA 9Ty Ipadb u3 Bepuunbl Ay. A(—9;4; —8), B(—7;2;—7), D(—3;0; —13), A;(—2; —1; —13).

9. Haittu KocuHyC OCTPOroO yrjia Mexy IIocKocTsmMu « :3x —2 —8=0wu [f:2x — 2y + 3z = —1.

10. Bamama mmpamuaa SABC xoopamnatamu Beprmmn  A(10;—2;1), B(11;—-10;2), C(9;—-3;1),
S(1;7;,=17):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHue MIOCKOCTH 7, Tpoxomsiiedi depes touky M (1;3;2) mapaiegbHo mpsMoii

xT_G = y_—_51 = # U TMepHeHIuKYIAPHO ILIOCKOCTH 3 — 3y + 22 4+ 6 = 0.

12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecin A(0; 7;6),
B(—-3;14;10), C(2;2;3).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit

—3rx+y+2+21=0

—dz—y  +27=0
14. Haiitu koopautarsl Touku My, cummerpuanoii Touke M (3; —7; 1) OTHOCHTETHHO IOCKOCTH X — Ty +
2z = 27.

15. HaiiTir yrom Mexkty npsamoit [ : 7 = y_—+f = % U TJIOCKOCTBIO T @ & — Yy — 3z = —4.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 18.

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

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

d(—9;2;2) 1o 5TUM BEKTOPAM.

3. Haiitu kocunyc yria Mexjay BekropamMu @ = m +2n u b = —m — n upu |m| = 2, |n| = 3,
— 2
(m,n) = 7.

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

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rue A(9;8;2),
B(4;9;3), C(11;7;2).

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

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

7. Jlexxar nm roukn A(0;8;7), B(4;7;4), C(1;3;5), D(—1;5;7) B oxmoit mwiockocTu?

8. Beraucsmmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 91y rpanb u3 Bepumnbl E. A(0;5;2), B(3;4;5), D(—10;3;9), £(10;5;1).

9. Haittu KocuHyc OCTPOro yrjia MexK/y MmiockocTsmu «: —3y +2+4=0u f: —2xr —y+ 2 = —2.

10. 3Bamama mwmpamuna SABC xoopmunatamu Bepmun A(4;—7;10), B(7;—-4;8), C(9;—5;9),
S(3;—4;=T7):

a) cocTaBUTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH 7, Mpoxofsiieit yepes touky M (—5;—2;10) napajiieabHo mpsi-

MBIM ac—lﬁ-6 — y—5 __ 2—6 I/I z+6 _ y+6 _ z—2

2 —1 3 -3 2
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1ol npsamoit, ecnn A(6; 2; 8),
B(4;—1;4), C(5;0;5).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit

—x +9y —6=0

2r —4dy—z+2=0

14. Haiitu xoopauuatel touku M, cummerpudnoi touke M(—2; —4; —2) OTHOCHTESHHO TIOCKOCTH
20+y—24+9=0.

15. Haiitn yron mexmy npsamoit [ : %*4 y_‘;’ = % U IJIOCKOCTBIO T @ & + 2y — 22 — 8 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 DC4, a M nenut pebpo BB; B oTrHomenuu 3 : 1.
2. Jokaszarsb, uro BekTopnl a(l;1;—3), b(2;3;—1), e(—4; —5;1) obpasyor 6a3uc. Pa3moxuTb BeKTOP

d(—8;—7;5) 1m0 3TuM BEKTOpaM.

3. Haiitn xocunyc yria Mexay BexTopamu @ = 2m —2n u b = 3m —n upn /m| = 2, |n| = /3,
(m,n)=Z%.

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

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, TeprnenuKyaspaoro miockoctn AABC, rae A(8;4;6),
B(5;1;4), C(10;8;7).

6. BeraucuTh 1ma0ma b TpeyroJabHuKa, IIOCTPOCHHOI0 Ha BeKTopax a = —m — 3n u b = 2m — 3n upu

lm| =1, n|=1, (m,n) = .
7. Kommranapusr mm Bektopst a(5;2;3), b(0; —1;1), e(—3; —1; —2)7

8. Beraucauts 06bem napasnenenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIyIIEH-
HYIO Ha 9Ty rpaib u3 Bepuunbl Ay. A(9;—7;8), B(13;—-8;5), D(17; —10;2), A;(6;—6;10).

9. HaiiTu KOCHHYC OCTPOro yIia MexKy IiockocTssvu « : & +y+13=0u g : —2x — by — 4z = —T7.
10. CocraBuTh ypaBHeHHE MIOCKOCTH, poxosiieit aepe3 Touku A(10;8; —7), B(9;7;—8), C(7;10; —6),
u HafiTH paccrosune or Todku S(—6;2; —4) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Mpoxofsmieii depe3 touky M (2;0;9) mapamnesbHO MPsMbIM

x+7_y—3_z+1ﬂx71_y+8_z75
4 3 T =3 -3 7 =2 7 4

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 3T0it npsimoii, ecan A(2;6;0),
B(3;4;3), C(4;3;4).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
T +y +5=0
—5x+y+z—8:O'
14. Haiitu koopmmuarsl Touku M;, cummerpuuanoii Touke M (14;—19;5) OTHOCHTEIHHO IIOCKOCTH
4o — Ty + 2 = 29.

o48 — ¥=3 — 248y pockocTbio T —bx — 4y — 32 — 12 = 0.

15. Haiiti yrosr Mekty npamoit [ : %5 T =



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 20.

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

d(—9;3; —1) no 3rum BeKTOpaM.

3. Haiitu kocmmyc yria Mexiy BekTopamMnm @ = 2m +n u b = m +n upn |m| = V2, [n| = 2,
() = .

4. Haittn np, @, ipu = 3a + c u y = b, t7ie a(2; —5;3), b(2; —5;4), c(—12;9; —14).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rxe A(0;2;7),
B(2;5;6), C(—1;—2;8).

6. BeraucauTs 10 b TpeyroJbHIKa, IOCTPOCHHOIO HA BeKTOpax @ = —2m —4n u b = —m+n 1upu

lm| =1, |n| =3, (m,n) = 3?'

7. Kommranapusr m Bektops! a(4; —3; —1), b(8; —6; —3), ¢(—7;5;3)?

8. Berancanth o6bem mapastenenunena A; Ay A3 AyB1 By Bs By, miomans rpaan A; Ay A3 A, u BBICOTY,
OLLYLIEHHYTO HA Ty rpanb u3 Bepiuuabl By. A1(—8;0;9), As(—3; —1;13), A4(—2;—2;10), By(—11;1;7).

9. Haiitu KocuHYC OCTPOIO yrjia MeK/y IJIOCKOCTSMEU ¢ : 20 —y +4z = —14 u : —2x + 22 = 0.

10. Bamana mupamuna S ABC koopauuaramu seprun A(1;6; —8), B(5;7; —8), C(2;5; —7), S(—4; =8;7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, TPOXOsiieit depe3 Touky M (9; —3; —6) napaJieabHo npsaMoii

%‘2 = % = % U TePHeHIUKYISIPHO IIOCKOCTH —2x — by + 32 4+ 2 = 0.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(2;6;6),
B(4;1;14), C(1;9;1).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
20+ 2y+2+13=0
—z 43y  +23=0
14. Haiitu npoeknuto Touku M (10;41;32) Ha miockocts 5z + 8y + 6z — 70 = 0.

%f:ﬂ:d1/1HHOCKOCTbIOW:x—y+2z+14:0.

15. Haittu yron mexmy npsamoit [ : 3 5



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 A1D1, a M penur pedbpo AB B orHOmenun 1 : 2.

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

d(6; —2;5) 110 3TUM BEKTOPaM.

3. HafiTi KOCHHYC yIjia MeKIy BEKTOpaMH @ = m —n u b = —m + 4n upu |m| = 2, [n| = V/2,
(m,n) = 7.

4. Haittn np, @, ipu = b+ 2c n y = a, v7e a(—2;1;2), b(13; —7; —6), c(—4;1;3).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(4;5;4),
B(10;8;5), C(5;4;4).

6. BeI9ucIuTh IJIOMA/Ih TPEYTOJIbHIKA, IIOCTPOCHHOI0 HA BeKTOpax @ = —m +2n u b = —4m + 3n
wpn [m| = 4, |n| = 1, (mm) = 3.
7. Kommranapusr m Bektops! a(l;3; —2), b(3;7; —5), ¢(4;4; —5)7?

8. Boruucaurhb obbeM TeTpasdjipa ¢ BepmimHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OLLYLIEHHYIO HA Ty rpadb u3 Bepuunbl S. P(—1;1; —9), Q(—10;2; -9), R(6; —1; —10), S(—8; —2; —11).

9. HaiiTu KOCHHYC OCTPOro yIja MexKy IUIOCKocTsMu oy —2+6=0u §:3x —y — 7z = 6.

10. Bagana mupamnna SABC koopmunaramu seprmuna A(2; —10;5), B(3; —9;4), C(4;—7;7), S(4;3;0):
a) cocraBuTh ypaBHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IpOXosiieit depe3 Touky M (1; —5; —4) napaJuieabHo npsaMoii

z—1 _ y—2 _ z2—2 _
= = 957 = 557 ¥ IepueHJuKyJIsIpHO II0CKOCTH —3x —y — 2 = —1.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 110 910i npsimoii, ecu A(6;0;6),
B(5;2;3), C(4;3;1).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
r+y— 2z —8=0
—8r—y+2:+9=0
14. Haiitu npoeknuto Touku M (—15;7; —11) na miaockocts —4z + 8y — 3z = —29.

=2 — 945 — 2 y mockocTio T o 4 2y + 2 = —6.

15. Haiiti yro Mexkty npamoit [ : = - 5



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 22.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepeauna pebpa AD, a M gemut pebpo CC B oTHomenun 1 : 2.
2. okazath, aro BekTOpH a(—3;5;0), b(3; —6; —1), ¢(—1; —3; —4) obpasyior 6a3uc. Pa3nokuts BeKTOpP

d(—4;4; —2) 1o 3TuM BEKTOpaM.

3. Haiitn xocunyc yria Mexay BekTopamu @ = Tm —2n u b = 2m — n upn /m| = /3, |n| = 4,
(m,n)=Z%.

4. Haittn np, @, ipu = 2a +cn y = b, rye a(—1;3;2), b(1;1;1), ¢(8; —7; —6).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rie A(5;7;0),
B(-3;4;2), C(10;8; —1).

6. BeraucuTh 1mio1ma,ib mapaJiiesiorpaMMa, IIOCTPOeHHOI0 Ha BeKTopax a = —3m—+4nu b = —2m+4n
wpu [m| = 2, |n| =2, (mn) = 2.
7. Kommranapusr m Bektops! a(5; —2; —7), b(—1;0; 1), ¢(1; —3; —4)?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty rpanb u3 Bepmunbl Ay, A(8;4;0), B(6; —2;—3), D(5;—3;—3), A(7;1;—1).

9. HaiiTu KOCHHYC OCTPOIrO yIjia MexKJy IJIOCKOCTSME @ —br — 3y +22=—1uf:—x+2+5=0.

10. Bamana mupamuna S ABC koopauuaramu sepin A(—1;2; —1), B(—6;1;0), C(2;1;—1), S(=7;0;1):
a) cocraBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrosiaue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, MpoXojsiieii depe3 Touky M (3; —4;—1) nepneHanKyasipHO

mwiockocTsM ¢ +4y =2unx —y+2—2=0.

12. CocraButh ypasHenue npsaMoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# npsimoii, eciu A(6;7;9),
B(7;4;5), C(8;2;2).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS MPSIMOit
—2r—y+224+13=0
Sx+y+ 2z +12=0
14. Haiitu npoeknuto Touku M (6;28;31) Ha miockocts —x — 8y — 7z = —105.

222 — U3 — 24l y 0CKOCTBIO T 1 & — Y — 2 = —3.

15. HaiiTir yrosr Mezkty npamoit [ : *5 5 —



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 DC4, a M npenut pebpo BC' B oTHoImenun 3 : 1.

2. Jokaszarsb, uro Bextopnl a(l;0;—3), b(—5;4;1), ¢(2; —1; —1) obpasyior 6a3uc. Pa3moxuTh BeKTOP

d(3; —3;0) 110 3TUM BEKTOPaM.

3. Haiitn kocumyc yria Mexiy BeKTOpaM#m @ = —m —n u b = bm +n upu |m| = 1, |n| = 2v/2,
() = .

4. Haittn np, @, ipu * = @ n y = b + 3¢, tyie a(1; —1; —1), b(7;5; —23), c(—4; —1;6).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyasproro miockoctn AABC, rre A(1;0;3),
B(0; —5;4), C(—2;—6;5).

6. Berauc/imTh II0Ia1b Iapa/uieorpaMMa, IIOCTPOEHHOTO Ha BeKTopax @ = —m +2nu b =m — 3n

npi i) = 1, |n| = 3, (777) = £,
7. Jlexxar nm roukn A(6;7;4), B(8;5;7), C(7;8;6), D(7;7;6) B oauoit miockoctu?

8. Berancanth o6bem mapastenenunena A; Ay Az AyB1BsBs By, miomans rpann A; Ay A3 A4 u BBICOTY,
OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuunbl By. A1(0;1;—9), As(—2;2;-9), Ay(—2;2;=7), B1(—7;4;—10).

9. HaiiTu KOCHHYC OCTPOrO yIJIa MEXKJy IIOCKOCTsIME ¢ @ —2x —y+2=0u B : 40—y — z = 4.

10. CocraBuTh ypaBHEHHe ILIOCKOCTH, TpoXomsiiedi depe3 toukn A(—9;—5;—4), B(—11;—-1;-1),

C(—14;0;0), u maiitn paccrogaue ot 104k S(—2;6; —3) 10 TOi MIOCKOCTH.

11. CocraBuTh KAHOHHYECKHE yPaBHEHHsI TPAMOii, mpoxosieii uepes Touky M (9; —3; —1) mapaJuiesinb-
z+2 _ y=5 _ z+4

HO 1ockocTr T + 9y + 4 = 0 n nepneHAnKyIapHO NPAMOI = T :

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(9;2;0),
B(12;6;1), C(11;5;1).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
9 + 5y —32+25=0

—5r—3y+22—11=0
14. Haiitu xoopgunaTel Touku M;, cuvmmerpuanoii Touke M (—6;—5;8) OTHOCHTEIBHO IIOCKOCTH
—2r — 3y + 3z = 18.

15. Haiii yroor Mexkty npamoit [ : =5 = % = %7 U IJIOCKOCTBIO T @ —x + 3y + 2 = —2.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 24.

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

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

d(1;0; —6) 10 3TUM BEKTOpaM.

3. HafiTi KOCHHYC yIjia, MeKIy BEKTOpaMH @ = —m —n u b = 4m — n upu |m| = 2, [n| = /3,
(m,n) = F.

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

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(6;9;6),
B(10;10;6), C(1;8;7).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BeKTopax a = 4m —4n u b = —2m +n nupu

_ 5m

Im| =2, |n| =3, (m,n) = F

7. Jlexxar nm roukn A(8;7;0), B(6;6;2), C(3;7;3), D(9;10; —4) B oxnoit miaockoctu?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty rpanb u3 Bepumnbl A;. A(—8;—8;0), B(—3;—3;1), D(—12; —11; —1), A;(—14; —15; —=2).

9. Haittu kocunyc ocTporo yrjia Mexy miockoctsmu « :2x +y — 14 =0wu f: 3x — 3y + 22 = 8.
10. CocraBuTh ypaBHEHHE IIOCKOCTH, TPOXoIsieil uepes Toukn A(4;6;0), B(9;7;1), C(8;7;2), u naiitu
paccrosiane ot Toukn S(—1;8; —2) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IpOXosiiei depe3 Touky M (—1;3; —6) napaieabHo npsamoii

=3 __ y—2 __ z+1 _
52 = 45 = 5 ¥ IepuenuKyIApHO IOCKOCTH 3T — 2y + 32 = —3.

12. Cocraputh ypastenune npsmoii AB u naiitn paccrosiaue ot Toukn C' 10 310t npsimoii, ecan A(5;5;2),
B(6;8;6), C(6;9;7).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—3r—vy —12=0
T +3y—z4+1=0
14. Haiitu koopmmuarsl Touku Mj, cummerpuuanoii Touke M (10; —21;2) OTHOCHTEIHHO IIOCKOCTH
—3x + 8y — z = —15.

15. Haiitu yros Mexk iy npsamoit [ : %Jf = %3 = 2:47 U ILJIOCKOCTBIO T : & — Yy + 2z = 13.




NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 AD, a M gemut pebpo D;C B orHOmeHuu 1 : 2.

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

d(—2;—3;7) 10 3TuM BEKTOPaM.

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

4. Haittn np, @, ipu = b n y = 3a + ¢, tie a(—5;—5;7), b(2; 1; —2), ¢(10; 13; —18).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, Teprenukyaspaoro miockoctn AABC, rae A(5; 8;5),
B(2;9;6), C(6;9;7).

6. BoramcsiuTh 1m1oma s napaJniesiorpaMMa, IOCTPOEHHOTO Ha BeKTopax @ = m —3nu b= —m + 2n

wpn [m| = 1, |n| = 4, (mA) = .

7. Jlexxar nm rouxkn A(4;4;3), B(2;0;—2), C(4;0;2), D(5; —5;4) B oxmo#il MI0CKOCTH?

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLLYLIEHHYTO Ha 3Ty rpadb u3 Bepumubl A. A(0;11;—4), B(0;8;-3), C(—3;2; —2), D(2;15; —5).

9. HaiiTu KOCHHYC OCTPOro yIja MexKy IIOCKocTsMu & —y +3=0u F:5x — 3y + 2z = 1.

10. Bamana mupamuga SABC koopaunaramu Bepmun A(2;7; —7), B(4;6;—5), C(—1;6;—6), S(3;7;5):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiaue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh KaHOHWYECKHE YPABHEHHsI MPsIMOii, TTpoxosieil uepe3 Touky M (—10;5; —8) mapaJuiesinb-

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(2;3;7),
B(3;0;12), C(4; —2;15).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit

2e+y —z+1=0

3z —2y+32—-16=0
14. Haiitu xoopgunatel Touku M;, cummerpuunoii Touke M (8;—9; —6) OTHOCHTETBHO ILIIOCKOCTH
—Tr+8y+2z—37=0.

15. Haiitu yroJs Mexkay npsamoit [ : If_;; = yf—fll = % U IJIOCKOCTBIO T @ —x — Yy — 42 = —1.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 26.

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

2. Hoxkazars, uto BekTOpH a(4; —2;3), b(—1; —3;3), ¢(—1; —5;5) obpasyior 6a3uc. Pa3inoxurh BeKTOpP
d(—3;—1;0) no 3rum BeKTOpaM.

3. Haifrn kocunyc yria Mexty Bekropamu @ = 2m—3nunb=m+nnpu |m| =1, |n| =2, (m,n) = .

4. Haittn np, @, upu * = a u y = b+ 3¢, e a(—3;3; —7), b(1; =8;1), c¢(~1;1; -2).
5. Haiitu KOOpAMHATHI €JIMHUYHOIO BEKTOPA M, nepueHauKyasipaoro mwiockocru AABC, rue A(8;4;4),
B(10;1;—-4), C(9; 3;3).

6. Beraucantsb miona b napaJsijiejorpamMma, IOCTPOEHHOIO Ha BeKTopax a = —4m —3nu b=m —2n

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

7. Kommnanapusr s sektopsl AB, AC, AD, rae A(0;0;2), B(—1;—1;0), C(5;4;11), D(2;1;5)?

8. Berancaunrs 06bem mapastenenunena A; As A3 AyB1 By B3 By, mnomans rpaan A; As A3 A4 u BBICOTY,

ONYIIEHHYIO HA 3TY Tpadb u3 Bepuuuabl By. A;(—9;2;1), As(—9; —4;6), A4(—8;9;=5), Bi(—11;—1;4).
9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy TIOCKOCTIMU v : dx —4dy —6z=1u f:—x —2—6=0.

10. CocraBuTh ypaBHEHHE TLIOCKOCTH, Mpoxosiieit depe3 touku A(7; —1; —4), B(9;—2;—5), C(6;0;1),

u HaliTu paccroguue ot Touku S(5; —5; —6) 10 ITOM MIOCKOCTH.

11. CocTaBuTh KAaHOHWYECKHE YPABHEHUs MPsMOil, mpoxogmieit yepes Touky M (0;9; —6) mapasurebHo
43 _ Yy _ z—1

IWIOCKOCTH T — Y + 2 + 4 = 0 n nepueHanKy gapao upamoi =5 5 T

12. Cocraputh ypastenue npsamoil AB u naiitu paccrosiane ot Toukn C' 10 310i npsimoii, ecan A(1;8;6),
B(—4;4;9), C(-5;3;10).
13. IlpuBecTn K KAHOHUYIECKOMY BHIY OOINHME yPaBHEHWS MPSIMO

r+y—z—2=0

T—2y+32+14=0
14. Haiitu koopunarsl Touku My, cummerpuunoit touke M (18;8; —3) orHOCHTE/IbHO 1JI0CKOCTH —9T —
oY + 2z = —43.

28 — U5 — Z g [ocKOCTBIO T & — Yy — 2 = —11.

15. Hafitu yron mexay npamoii [ : % T =
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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 pedpa B1Cq, a M penur pedbpo AA; B orHOImenun 1 : 2.

2. Hokazarnb, ato BekTopbl a(1;4;2), b(1;—1;—-3), c(2;2;—1) obpasyior Gazuc. Pa3moxKuthb BEKTOp

d(—5;—9;0) no 3ruM BeKTOpaM.

3. Haiftu kocuHyc yria mexiy BekTopamu @ = —m —n u b = —4m — n upu /m| = 2, |n| = 1,
=\ _ 21
(m,n) = .

4. Haittn np, @, ipu = b n y = 2a + 2c¢, rae a(—5;5;4), b(5; —6; —4), c(7; —4; —5).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rie A(7;0;5),
B(4;—-2;4), C(8;1;5).

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

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

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

8. Boruucaurhb obbeM TeTpasdjipa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuuubl S. P(—6;5;7), Q(—8;6;5), R(—7;7;6), S(—4;4;8).

9. Haittu kocuuyc oCcTpOro yrjia Mexy miockoctsmu 2y —z2+6=0u f: —zv 4+ 4y — 4z = 3.
10. CocraBuTh ypaBHEHHE MIOCKOCTH, TPOXOsei depes Toukn A(2; —2;2), B(1;—-7;3), C(1;—-1;2), u
HaiiTi paccrosiuue oT To4ku S(—7; —8;6) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOsiiei depe3 Touky M (4; —8; —5) napaJieabHo npsamoii

z+5 _ y—2 _ 246 _
£ = 455 = =5 1 NePIeHJuKYIAPHO TJI0OCKOCTH —% — 2y + 2 = 5.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(0; 7; 1),
B(-3;9;2), C(—5;10;3).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—x —3y—z—11=0
204+ 5y+2+14=0
14. Haiitu koopmuuarsl Touku M, cumverpuanoit Touke M (20; —7; —16) OTHOCHTETHHO IIOCKOCTH
8r — 3y — Tz = —12.

o=l — 948 — 24y ppockocreio T — Yy + 2 = 1.

15. Haiiti yro Mexkty npamoit [ : = 74' 3
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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 — cepeauna pebpa C'Cy, a M genut pedbpo AD B oTHomenun 3 : 1.

2. Hokazarnb, ato BekTopbl a(2;1;0), b(3;—4;3), c¢(—1;—2;1) obpasyior Gazuc. Pa3moKuthb BEKTOp

d(6;9; —4) 110 3TUM BEKTOPAM.

3. Haiitn KOCHHYC yryia MezKiy BekTopamum @ = m +n u b = 3m — 3n upu |m| = 2, [n| = /3,
(m,n) = F.

4. Haittn np, @, ipu * = b u y = 3a + ¢, r7ie a(—1;—-3;2), b(1;1;-1), e(—2;14; -3).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprneHuKyaspaoro miockoctn AABC, rne A(2;7;4),
B(—1;5;5), C(4;10;2).

6. BeraucuTh IIoMa/ib TPeyroabHUKa, IIOCTPOCHHOI'0 Ha BeKTOpax @ = m + n u b = 2m + 4n upu

im| =1, n| =5, (m,n) = .
7. Kommnanapus! s sektopsl AB, AC, AD, rae A(2;1;1), B(9;5;4), C(—1;0; —1), D(—5; —5;0)?

8. Borumeaurh o0beMm TeTpasjipa ¢ BepmmHaAMH B Toukax P, (), R, S, miomans rpanu PQS u BeICOTY,
OLLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl R. P(—2;7;1), Q(—9;4;6), R(7;6;4), S(—6;7;0).

9. HaiiTu KOCHHYC OCTPOro yIja MexKy IUIOCKOCTsME X — Yy +9=0mu 3 :4x — by + 4z = —T7.

10. Bamana mupamuna SABC xoopaunatamu Bepmnn A(—8;4;—5), B(—9;5;—4), C(—10;3;-5),
S(—8;1;6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, HPOXojsriei depe3 Touky M (1;3; —3) napaieabHO mpsiMbIM
z+5 _ y—1 _ 247 " z+1 _ y—>5 _ 248

-1 1 1 —1 3 5
12. CocraButh ypasuenue npsimoit AB u maiitu paccrosume ot Touku C' 10 91oit mpsamoit, ecin A(6;2;9),
B(10;3;4), C(1;1;15).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit
r—y+z+4=0
— 6z —2y+2+17=0
14. Haiitu npoexmuio touku M (—29;41;33) na mwiockoets —7x + 9y + 8z — 60 = 0.

15. Haiitu yros Mexkay npsamoit [ : If_;l = %7 = 2 M ILIOCKOCTBIO T : —x + ¥y + 2+ 9 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 orHOIIeHNH 2 : 3.

2. lokazats, aro BeKTOpPH @(3; —2; —1), b(4; —5; —3), ¢(5; —2; —1) obpasyiot 6asuc. Pa3nokuts BeKTOP

d(—2;10;6) 1m0 3TUM BEKTOPAM.

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

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

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TepreHuKyaspaoro miockoctn AABC, rie A(2;7;0),
B(-7;8;—1), C(—6;8;0).

6. Borauc/uTh 1I01ma b TPeyroabHuKa, IOCTPOCHHOIO Ha BEKTOpax @ = m —n u b = —4m + 2n upu
ml =1, |n| = 5, (/) = 5.

7. Kommnanapue! s sektopsl AB, AC, AD, rae A(9;5;4), B(10;2;5), C(8;7;4), D(8;6;5)?

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 91y rpanb u3 Bepmunnl E. A(1; —5;—7), B(—8;—12; —15), D(-3; —8; —10), E(—1; —7; —10).

9. HaiiTu KOCHHYC OCTPOro yria MexKy IIocKocTsMu o @ —x +y — 14 =0wu [ : —bx + 4y — bz = 15.

10. CocraBuTh ypaBHEeHHE TIOCKOCTH, Mpoxosiiei depe3 Toukn A(9;5; —1), B(4;8;—4), C(12;3;0), u

HafiT paccrosiaue ot 10Uk S(—6; —5;0) 10 9T0¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHE MJIOCKOCTH T, TIPOXoasiiieil depe3 1ouky M (—2; —3; —5) nepneHanKyaspHO

miockocTsMm 6x —y = —4u —7ex+y — 2+ 3 = 0.

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 110 3T0it npsimoii, ecan A(3;8; 3),
B(1;5;-2), C(0;3; —5).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—06x+4+2y—2+26=0
r+y —1=0
14. Haiitn koopauuars Touku M, cummerpudanoii Touke M (—1; —17;0) OTHOCHTEIBHO IIIOCKOCTH T +
oy + 21 = 0.

15. Haiiti yrosr Mexkty npamoit [ : = = %18 = 2 M ITOCKOCTBIO 7 : 3T + 3y — 2 — 9 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 30.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa BC, a M genut pedbpo AA, B otHomenun 2 : 1.
2. lokazath, aro BeKTOpPH a(—2;2; —1), b(—3;3; —1), ¢(—2; 6; —3) 0bpasyior 6aszuc. Pa3znokuts BeKTOP

d(2;6; —5) 110 3TUM BEKTOPAM.

3. Haiiti KOCHHYC yIyia MKy BekTopamMum @ = m —n u b = Tm — 8n npu |m| = 2, [n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu ¢ = a n y = b+ ¢, rae a(1;1; —1), b(—6; —7;1), ¢(11;5; 1).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rue A(8;2;6),
B(11;4;7), C(9;3; 7).

6. BurauciuThb mI011a/1b TPEYroJbHUKA, MOCTPOEHHOT'O Ha BeKTOpax @ = 3m + 3n u b = 4m + 2n upu
Im| =3, In| =1, (m,n) = .

7. Kommnanapusr s sektopsl AB, AC, AD, rae A(7;4;0), B(8;4;1), C(0;5; —6), D(3;5; —3)?

8. Berancanth o6bem mapastenenunena A; Ay A3 AyB1 By Bs By, miomans rpann A; Ay A3 A4 u BBICOTY,
OLLYLIEHHYIO HA 3Ty rpadb u3 Bepuunbl By. Aj(—1;1;9), As(—2;4;11), A4(—2;—4;6), B1(2; —3;6).

9. HaiiTu KOCHHYC OCTPOro yIJIa MEXKJy ILIOCKOCTsIME ¢ @ 70 — 3y — 6z =Tu f:x— 2+ 12 =0.

10. Bamana mupamuna S ABC koopauuaramu sepun A(4;2; —3), B(5;6; —3), C(7;5; —2), S(0; —4; —8):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, Mpoxojsiieii depe3 Touky M (5; —4; —8) nepneHanKyaspHO

JIOCKOCTSIM 32 + 2y +2 —7=0u —x —y = —3.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(2;9;7),
B(—1;2;3), C(3;11;8).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit

—Tr+vy +22=0

—6r+y+2+26=0
14. Haiitu koopauuarsl Touku M, cummerpudroii Touke M (—2;3; —3) OTHOCUTENBHO IIIOCKOCTH 3L —
y — 4z = —10.

15. Haiitu yros Mexkay npsamoit [ : %J? = % = % U IJIOCKOCTBIO T @ —T +y — 22 = —3.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 B1C}, a M nemut pedbpo DD, B orHOmEeHuu 1 : 2.

2. Hoxkazars, uto BekTOpH a(—3; —5;4), b(1;2; —1), ¢(—1; —3;2) obpasyior 6a3uc. Pa3inoxurs BeKTOP

d(—6;—3;5) 1m0 3TUM BEKTOpaM.

3. HaiiTi KOCHHYC yI/Ta MKy BeKTOpaMu @ = —3m +4n u b = —m +n upu |m| = /3, |n| = 2,
(m,n)=Z.

4. Haittn np, @, ipu © = a n y = 2b + ¢, vie a(3; —4; —2), b(1; —5; -2), ¢(=1;7;9).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rre A(2;3;5),
B(3;-2;5), C(1;11;6).

6. BoraucgmmTh 1miomajpb TpeyroJbHUKa, MOCTPOEHHOI'O Ha BeKTOpax a = 3m — n u b = 2m + 3n upu

|m| =3, [n| =5, (m,n) = 3?'

7. Jlexxar nm rouxkn A(4;0;2), B(2;1;2), C(10; —5; —2), D(—3;3;1) B oxno#t mI0cKOCTH?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty rpanb u3 Bepuunbl Ay, A(—4;8;8), B(—2;16;5), D(—4;—1;9), A;(—1;9;5).

9. HaiiTu KOCHHYC OCTPOro yIjia MexKJy IJIOCKOCTsME v : 3z — 2y — bz =10u f: -2y — 2z —4 = 0.

10. 3Bagama mwmpamuna SABC xoopmunatamu Bepmun A(—2;8;7), B(—9;10;6), C(—8;9;7),
S(—6;0; —2):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe ILIOCKOCTH T, POXOJsiineil depe3 1ouky M (—3;4;8) napasieabHo MpsaMoii

%7 = y_—_; = % U TePHeHIUKYIIPHO TIOCKOCTH « + 2y — 7 = 0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(7;1; 1),
B(8;0;4), C(5;4;—17).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit

—r—y—32+29=0

—r4y+22-24=0
14. Haittn koopmaunarel Touku M, cummerpuuno#t Touke M (12;—1;8) OTHOCHTESBHO IIOCKOCTH
—dr 42y — 7z =—1.

15. Haiitu yroa meskay mpamoi [ : 222 = Y48 — 2=4 oy nooekoeTnio 72 —x + 4y + 2 = —9.
2 2 1



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 C'Cy, a M genut pebpo AyB; B oTHOmEHUH 3 : 2.

2. okazarb, uto BekTOpbl a(2;—3;1), b(1;2;—2), ¢(2;3; —3) obpasyior Gaszuc. Pa3moxkutb BEKTOp

d(—5;9; —3) 1m0 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay Bektopamnm @ = 8m +n u b = —2m —n npu |m| = 1, |n| = 2V/3,
(m,n) = F.

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

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rre A(4;2;9),
B(5;3;9), C(7;3;10).

6. BoramcsiuTh 1m1oma s napaJniesiorpaMMa, IOCTPOEHHOrO Ha BeKTopax @ = —4m —nu b =m + 2n

27

upu [m| =4, |n| =1, (m,n) = §

7. Jlexxar nm roukn A(6;7;1), B(1;11;—2), C(5;12;0), D(6;13;0) B omuO#t MI0CKOCTH?
8. Boruucauth 00beM TeTpasdipa ¢ BepIIMHaMH B Toukax Aj, As, As, Ay, mwromans rpaan As AsAy u

BBICOTY, OILYIIEHHYIO Ha 3Ty rpadb u3 Bepiunbl Aj. Ay(—4;7;—2), As(—3;9;—-3), As(—1;12;-5),
Ay(—10;2; =5).

9. HaiiTi KOCHHYC OCTPOro yriaa MexKIy IUIOCKOCTsSME « - X +y+1=0wu [ :4r — by — 2z = —11.

10. CocraBuTh ypaBHEHHe ILIOCKOCTH, HpOXoasiieir 4epe3d touku A(—8;—3;—6), B(—5;—1;—14),

C(=7;—2; —11), u maiitn paccrosgaue or Touku S(3;7;3) 10 TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE MIIOCKOCTH T, TPOXOsAIIeii Yepe3 Touky M (—6; —5; 8) napaiesbHO MpsiMbIM

x+6_y72_z—5nx—5_y+5_z—4
-3 3 T -1 -4 1 0 -

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 110 910i npsimoii, eciu A(1;6;5),
B(0;8;2), C(3;1;13).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
dr+9y+32—-13=0
x +dy+ z —10=0"
14. Haiitu npoeknuto Touku M (19; —23; —4) na miockocts —4z + 9y — z = 15.
y—6 _ 28

28 — ¥=0 — 228 ¢ pockoeThIo T 3x Y+ 2 =T.

15. Haiii yrosr Mekty npamoit [ : — 1



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 BC, a M genut pebpo A;B; B orHOImeHnn 1 : 2.

2. Hoxkasatrb, uto BekTopel a(4;4;1), b(3;4;3), ¢(2;3;4) obpasywor 6azuc. Paznoxurh BeKTOp

d(—1;—3; —06) 110 TUM BEKTOpaM.

3. Haiitu kocunyc yria Mexay BekTopamMu @ = —m —n u b = 3m — 4n upu /m| = 2, |n| = 1,
(m,n) = %.

4. Haittn np, @, ipu = b n y = 3a + ¢, t7e a(1;1;3), b(—1; —2; —4), c(—3; —8; =5).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(8;4;4),
B(7;5;4), C(9;0;3).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IOCTPOEHHOI0 Ha BeKTOpax a = 4m +4n u b = —m + 3n upu

im| =5, In| =3, (m,n) =1.
7. Kommnanapusr m BekTops! a(2; —1; —2), b(—5;3;3), ¢(7; —3; —5)7

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 91y rpanb u3 Bepuunbl £. A(0;3;6), B(—3;1;9), D(—2;—2;6), FE(0;6;8).

9. Haiitu kocuuyc OCTPOro yrjia Mexy miockocTsmu « : 2x + 2z —11=0wu 5 : 3z 4+ 3y + 22 = 6.
10. CocraBuTh ypaBHEeHHUE MIOCKOCTH, Mpoxosiieii uepe3 touxkn A(10; —6;7), B(11; —8;8), C(11; —7;3),
W HaliTH paccrosigne oT Touku S(2; —6;4) 70 9TOH MIOCKOCTH.

11. CocraButh ypaBHEHHE MJIOCKOCTH 7, HIPOXOAsiiei depe3 Touky M (5;5;7) mapasiesbHO TpsAMOii

x+4 _ y—2 _ z+1 _
£ = 457 = =5 1 NePHeHJuKyJIAPHO IJI0CKOCTH 2% + Yy — 2 = 4.

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(1;2;4),

B(5;1;-2), C(—2;3;9).

13. IlpuBecTn K KaHOHHYIECKOMY BHUY OOIIHe ypaBHEHUs HPAMON
—r -y +2z2+1=0

3x+2y+32—11=0"
14. Haiitu xoopguuatel Touku M;, cuvmmerpuunoii Touke M (4; —4; —2) OTHOCHTEIBHO ILIOCKOCTH

r—z=3.

15. Haiitu yron mexmy npsamoit [ : %’f‘ = y7—+12 = ZJ{—6 U ILJIOCKOCTBIO T @ —4x + 5y + 3z = 13.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.

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 DC4, a M nenut pebpo BB; B orHomenuu 2 : 1.
2. Jokazarb, uro BeKTOpHl a(—2;3;—2), b(1;—2;2), ¢(—3;2;1) obpasyor 6a3uc. Pa3moxuTh BeKTOP

d(—5;2;4) 110 5TUM BEKTOPAM.

3. Haiitn kocumyc yria Mexiy BeKTOpaMim @ = —m +n u b = m — 2n upu |m| = 3, |n| = 2V/3,
(m,n)=Z%.

4. Haittn np, @, ipu & = b n y = a + 3¢, te a(—6;1;1), b(1; —2;2), ¢(0; —2;1).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rue A(7;1;8),
B(8;0;6), C(8;,—4;7).

6. BeraucuTh MI0ma b mapaJsieorpaMmMa, IOCTPOeHHOr0 Ha BeKTopax @ = m — 3n u b = m + 3n

npn [m| =2, [n| =3, (m,n) = 7.
7. Kommnanapust m BekTopst a(8; —6; —3), b(1;—2;1), ¢(—8;7;1)7?

8. Beraucaurh o0beM Terpasdipa ¢ BepmuHamu B Toukax A, B, C, D, miomanb rpanu ABC' u BbICOTY,
OLLYLIEHHYIO Ha 3Ty rpadb u3 Bepuunubl D. A(0; —2;0), B(1;6;—9), C(3;—5;1), D(2; —4;1).

9. Haittu kocuHyc OCTPOro yrjia Mexy miockoctsmu « :2x +3y+9z2=11upf:y—2—5=0.

10. Bagana mupamuna SABC koopamnatamu Bepmunn A(—7;—6;0), B(—5;—7;—3), C(—12;-3;7),
S(—2;—5;6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHHYECKHE YPABHEHHS MPIMOii, mpoxosieit depe3 Ttouky M (—1;0; —9) mapasienn-

_ . e ox—4 _ y+8 _ z
HO IIJIOCKOCTHU I Yy = 0 N IEePIEeHIUKYJIAPHO IIPAMOUN 5 T g T 1°

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecin A(2;5; 8),
B(5;1;7), C(3;4;8).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
r+y —2z4 2 =0
—24+2y+32+23=0
14. Haiitn xoopaunarsl Toukd My, cuvmerpuanoit Touke M (12;16; —16) OTHOCHTENIBHO IMIOCKOCTH
3x + by — 6z = 37.

15. Haiitu yron mexmy npsamoit [ xT_Q = y_—_22 = % U TJIOCKOCThIO T @ —2x 4+ 2y — 32 — 4 = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 35.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepeauna pebpa DDy, a M genut pebpo AB B oTHOIIEHHH 2 : 3.
2. Jlokazath, uto BekTOpnl a(2;1;0), b(3;2;—1), ¢(—1;0;2) obpasyor Gasuc. Paziokuth BEKTOp

d(—4;—1;7) no 3rumM BEKTOpaM.

3. Haiitu kocuuyc yryia Mex/y BeKTopamu @ = —m +n u b = —3m + 4n upu |/m| = 2, |n| = 1,
(m,n) = %.

4. Haittn np, @, ipu & = b n y = 2a + 2¢, rae a(—7; —3;4), b(4; 1; —2), ¢(6; 3; —2).

5. Haiiti KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyasproro miockoctn AABC, rxe A(0; 1;0),
B(3;9;2), C(1;4;1).

6. Berauc/iuTs ILI011a/1b MapaJjuieorpaMMa, IIOCTPOeHHOI0 Ha BeKTopax @ = 4dm+4nu b = —3m —2n

s

7. Jlexxar nm roukn A(8;5;6), B(16;4;—3), C(13;3;1), D(9;5;4) B omo# MIO0CKOCTH?

8. Borumesuth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, (), R, S, miomaabs rpann QRS u BuICOTY,
OLLYLIEHHYIO HA 9Ty I'padb u3 Bepuunbl P. P(—7;2;3), Q(0;6;2), R(—7;5;6), S(—6;3;3).

9. Haittu kocuuyc OCTpOro yrjia Mexy miockoctsvmu « :2x —y — 14 =0u f: —2x —y + 5z = 0.

10. Bapana mupamuaa S ABC koopaunaramu Bepmun A(5;10; —1), B(10;9;4), C(1;11; —4), S(—3;2;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh KAaHOHWYECKWE YpaBHEHWs PAMOil, Tpoxosiieii yepe3 Ttouky M (0; —1; 1) mapaieanHo
IWIOCKOCTH 4 + 2y — 2 = 9 M NEPIEHJUKYJIAPHO TPAMOH
12. CocraButh ypasHenue npsamoil AB u naiiTu paccrosiaue ot Touku C' 10 910it mpsimoii, eciu A(0; 6; 3),
B(-3;-1;7), C(1;8;2).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HMPSIMOit

—3r—y —24+19=0

— 2042424+ 5=0
14. Haiitu koopausaarsl Touku My, cummerpuanoii touke M (0; —5;9) oTHOCHTEIBHO ITOCKOCTH X — 6y +
oz + 18 = 0.

15. Haiitu yroor Mexkmy mpamoii [ 1 &8 = L — 24 ¢ grockocTpio 71 —5x —y — 22 + 2 = 0.
y y i 1 2 y



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 BBi, a M genut pebpo A;D; B orHOIennn 1 : 2.

2. Jokaszarsb, uro Bextopnl a(0; —2;3), b(—2;—3;2), ¢(1;4; —6) obpasyor 6asuc. Pa3moxuTh BeKTOP

d(—6; —6; —1) 110 3TUM BeKTOpaM.

3. Hajitu KOCHHYC yryia MKy BekTopamum @ = m +n u b = 2m + 4n upu |m| = 2, |n| = /2,
() = .

4. Haittn np, @, ipu © = b n y = 3a + ¢, tye a(1;1; —1), b(=3;1;4), c(—4; —9;8).
5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprneHuKyaspaoro miockoctn AABC, rue A(4;7;2),
B(11;8;2), C(—1;6;3).

6. BeIaucuTh IO /ib TPEYTroJbHIKA, IOCTPOEHHOI'O HAa BeKTOpax a = —2m —n u b = —4m — 4n

5m
o

npu |m| =3, |n| =1, (m,n) =
7. Kommnanapus! u sektopsl AB, AC, AD, rae A(0;7;7), B(1;4;8), C(—1;12;4), D(1; —1;13)?

8. BorumcsmTh 00beM TeTpasdipa ¢ BeplImHaMH B Todkax P, (), R,S, miomans rpanu PQR u BbI-
COTy, OIYIIEHHYIO Ha 3Ty rpadb u3 Bepuuubl S. P(—8;—5;—6), Q(—15;—6;—6), R(—13;—3;—10),
S(—18; —2; —13).

9. HaiiT KOCHHYC OCTPOr0 yIjaa MeXKIY IIOCKOCTIME @ —Yy + 2 —1=0mu 3 : 7z — by + 4z = —5.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxoigmeii depes rtouku A(—1;—3;-5), B(0;—2;-5),

C(—3; —6; —4), u Haiitn paccrosiaue ot Touku S(—3; —6;7) 70 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHUE TIOCKOCTH T, TIPOXOstiieil uepes Touky M (—9;2;0) neprneHanKyasipHoO MI0C-
KoCcTaM —22 + 2y +Hz=—4dnu —x —y—2z=0.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910# mpsimoii, ecu A(6;5;0),
B(8;—4;7), C(5;10; —4).

13. TlpuBecTn K KAHOHHYIECKOMY BHUAY OOIIHE ypaBHEHHs MPSMOI
— 6+ y + 8 =0
Tx—2y+2—13=0
14. Haiitu npoeknuto Touku M (14; —11; —23) Ha miockocts —2z + 5y + 5z + 36 = 0.

15. Haiitu yros mMexkay mpamoii [ : 212 = Y53 — 243y pockoetpio 0 —12 —y 4+ 2 + 5 = 0.
3 1 7



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 37.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna peopa C'Cy, a M menut pedbpo AyD; B oTHOImeHU" 3 : 2.

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

d(4;3; —8) 110 3TUM BEKTOpaM.

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

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

5. Haiiti KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(7;1;8),
B(0;—1;13), C(4;0;10).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IOCTPOEHHOI0 Ha BEKTOpax a = m +2n u b = —2m + 3n upu
Im| =5, |n| =5, (m,n) = .

7. Jlexxar nm roukn A(3;2;6), B(3;3;5), C(4; —1;10), D(1;9; —3) B omHolt mI0CKOCTH?

8. Beraucurh 06beMm Terpasapa ¢ BepmuHaMmu B Toukax A, B, C, D, miomans rpaau ACD u BhICOTY,
OLLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl B. A(4; —3;7), B(6;—6;8), C'(9;—6;11), D(6;—7;8).

9. Haittu KocuHyC OCTPOro yrjia MexK/y IUIOCKOCTSMU v —T + Yy + 32 =—8u f: —y+ 4z =0.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, mpoxomsimeii dwepes toukn A(—9;—10;9), B(-8;-9;9),

C(—2; —13;10), u naiitn paccrosaue ot Touku S(—4;7;5) A0 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, Ipoxogiieii yepe3 Touxy M (0; —10; —2) mapasienbHO npsaMoii
z—2 __ y—=1 _ 2z

— T & W TepIeHIuKyIApHO IocKocTH 81 — 2y + 2 + 2 = 0.
12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(3;6;0),

B(7;5;2), C(8;5;3).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON

Tr—y+224+7=0

6r—y+ 2z +1=0
14. Haiitn xoopmunaarsr Toukn My, cuvmerpuanoii Touke M (—20;22;18) OTHOCHTENBHO IIOCKOCTH
—Tx + 9y + 62 = 31.

ohl — v — ZH g yaockoerio Tt 4r — 4y — 3z = 11

15. Haiitu yron mexmy npsamoit [ :



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
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 AB, a M menut pedpo DD; B oTHOIIEHHH 2 : 3.

2. Jlokazath, uto BekTOpnl a(—1;—2;1), b(1;1;2), ¢(2;1;2) obpasyor Gasuc. Paziokuth BEKTOp

d(—1;—3;4) no 3rumM BEKTOpaM.

3. Haiitu kocunyc yria Mex/ay BeKTopamu @ = —2m —n u b = —4m — n upu |/m| = 1, |n| = 2,
— 2
(m,n) = 7.

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

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, Teprenukyaspaoro miockoctn AABC, rre A(1;4;1),
B(0;5;—=2), C(—3;5;—1).

6. BoramcsiuThb mioma s napaJuiesiorpaMMa, IOCTPOEHHOIO Ha BeKTopax @ = —2m —3nub=m —n
— _ —— =\ _ 37
npu |m| =4, [n| =2, (m,n) = ~.

7. Jlexxar nm rouxu A(3;7;0), B(0;2;2), C(5;10;—1), D(8;14; —2) B oxnoit maockocTu?

8. BeraucanTh 00beM TeTpadapa ¢ BepIinHaMHu B ToUKax Aj, Ao, Az, Ay, mnomans rpanu Ay As As 1 BbI-

COTY, OILYIIEHHYIO Ha 3Ty rpadb u3 Bepumnbl Ay A1(2;3;0), Ax(4;8; —1), A3(2;12;1), Ay(7;8;-3).
9. HaiiTu KOCHHYC OCTPOrO yIyIa MexKJy IJIOCKOCTsME @ 3x + 2y — bz =12u f: —x —y—10=0.

10. CoctaBuTh ypaBHEHHE TLIOCKOCTH, Mpoxosireii depe3 toukn A(—1;1; —4), B(2;9; -2), C(0;2; —3),

u HaliThn paccrosiaEe or Touku S(3; —3; —5) 10 9T0i MI0CKOCTH.

11. CocraBuTh ypaBHeHHE MJIOCKOCTH 7, TIpOXoasiieil depe3 1ouky M (—2; —1; —3) nepneHanKyaspHO

MJIOCKOCTSIM 7x + 2y —z=4n —8x —y+ 2z = —3.

12. Cocraputh ypastenne npsmoii AB u naiitu paccrosiaue ot Touku C' 10 310it mpsimoii, ecan A(0; 6;7),
B(1;1;0), C(1;2;1).
13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON

2v+y —13=0

3t—y+2—8=0
14. Haiitn koopauuarsl Touku M, cummerpuanoii Touke M (0; —1;5) OTHOCHTENBHO IIOCKOCTH —3 +
y—4z—-18=0.

15. Haiitm yrom mexxmy npamoit [ : § = 25 = % U ILIOCKOCTBIO 7 @ —3x + 4y + z = 0.



NupuBuayansuoe /13 mo kypey «Ananunruaeckas reomerpusiy 2021. ['pymma MT7-11.
BapmanT 39.

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. okazats, aro BekTOpH @(4; —3; —3), b(3; —1; —2), ¢(4; —3; —2) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(10; —10; —7) 110 9TUM BEKTOpAM.

3. Haiitn xocmmyC yria Mexiy BeKTopamu @ = 3m +5n u b = —m — 2n upu |m| = 2V/3, |n| = 2,

4. Haittn np, @, ipu * = a n y = b + 3¢, t7e a(2;1; -2), b(14; 14; -5), ¢(—5; —3;3).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rue A(4;2;1),
B(—1;3;1), C(—5;4;2).

6. BerauciuTh 1101a,1b napaJiiejorpaMMa, IIOCTPOSHHOI0 Ha BeKTopax a = —4m —3nu b =m —2n

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

7. Kommranapusr m Bektopst a(4;4;5), b(0; —4;1), ¢(3;1;4)7

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

Ty, OILYIIEHHYIO Ha 9Ty rpanb u3 sepiunbl Ay. A1(5;0; —5), Ay(—4;3; —4), A3(11; =3; =7), As(4;4; —2).
9. HaiiTu KOCHHYC OCTPOro yIja MexKJy IJIOCKOCTsME « @ —4x — Ty —3z=1u B :y+ 2+ 10 =0.

10. Bamana mupamuga SABC koopannaramu Bepmuua A(5;1;9), B(6;2;5), C(6;3;10), S(—5;3;0):
a) cocrTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, MPOXojsiieii depe3 Touky M (8; —7;—6) nepneHanKyasipHO

IJIOCKOCTAM T + 2y — 32 —8=0udz+y—2 =8

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910i npsimoii, ecu A(5;4;7),
B(0;3;10), C(1;3;9).
13. IlpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HMPSIMOit
r+ Ty —z —11=0
—2—10y+224+10=0"
14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (1; —6; 1) OTHOCHTENBHO IOCKOCTH —4x +
Sy —z+14=0.

15. Haiitu yroa mexmy mpamoi [ : 2 = ¥*2 — 2y nockoerbio m: —x —y + 22 — 1 = 0.
4 3 1



