Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.

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 DC, a M nenut pedbpo B1C| B orHOmennn 2 : 3.

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

d(—1;—5; —3) 10 9TUM BeKTOpaM.

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

4. Haittn np, @, ipu © = @ n y = 2b + ¢, vye a(3; —2; —1), b(7; —5; —6), c(—17;10; 7).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rre A(9;2;3),
B(6;—2;0), C(4;—5;—1).

6. BerauciuTh 110ma b TpeyroJbHuKa, IIOCTPOEHHOI0 Ha BEKTOpax a = —2m +n u b = 4m + 2n nupu

m| =4, In|=1, (m,n) = z.
7. Kommnanapus! s sektopsl AB, AC, AD, rae A(8;1;5), B(9;0;3), C(4;2;10), D(7;1;6)?

8. Brrumcimth obbem mapamnenenunena A; A, AsAysBiByBsB,, mwiomans rpann Ay As Az A, uo BBI-
COTY, OLYIIEHHYIO Ha 3Ty rpanb u3 Bepummnbl Bi. Aj(—8;—4;5), As(—7;-3;8), As(—11;-9;10),
By (—11;-8;0).

9. HaiiTin KocHHYC OCTPOro yriaa MexKay IIockKocTsMu « @y — z+ 10=0wu [ : —6x — 6y + 5z = —8.

10. CocraBuTh ypaBHEHHe ILIOCKOCTH, mpoxojsimei depe3 touku A(—10;1;-7), B(—8;3;—-8),
C(—11; —4; —6), u naiitn paccrosaue or Touku S(1;1;7) 10 970it MIOCKOCTH.

11. CocraBuTh KAaHOHWYECKWE YDABHEHWs PSMOil, Tpoxosiiieil yepe3 Touky M (6; —7;2) mapaieanHo

_ oox46 _ y+6 __ 243
IIOCKOCTH T + Y = —5H U HNEePIeHIUKYIAPHO MPAMOil 2 = 5 = ==,

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(6;2;9),
B(14;5;11), C(11;4;10).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
r —by—2z—-13=0
2r—4dy—32—3 =0
14. Haiitu npoeknuto Touku M (23; —2; —13) Ha m10ckocTh 72 — by — 9z = —22.

2238 — ¥l — 225 g pockocreio T —4x 4+ 2y + 2 + 13 = 0.

15. Haiiti yrosr Mezkty npamoit [ : #5 5 5
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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 AB, a M nenut pedbpo B;Ci B orHOImEeHHN 3 : 2.

2. Hokazars, uto BekTopsl a(—>5;1; —5), b(—1; —3;0), ¢(0;2; —1) obpasyior H6a3uc. Pazinoxursh BeKTOP

d(—10; —8; —8) 1mo ITUM BEKTODAM.

3. Haiitn xocunyc yria Mexay BekTopamu @ = 3m +4n u b = m + 2n npu |/m| = 2, |n| = /3,

(M) = =,

4. Haittn np, @, ipu © = @ n y = b + 3¢, tye a(3; —4; —1), b(—21;22;11), ¢(7; -7; -2).
5. HaiiTi KOOpauHATHI € AMHIIHOTO BEKTOPA My, Tepnenukyaspaoro miockoctn AABC, rae A(0; 8; 8),
B(-1;9;8), C(9;6;9).

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

21

upu [m| =3, |n| =2, (M, n) = §

7. Kommnanapus! s Bektopsl AB, AC, AD, rae A(8;1;9), B(9; —4;13), C(8;2;8), D(9;3;6)?

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpadb u3 Bepuunbl E. A(—9; —8; —2), B(—11;-7;2), D(—11;—6;5), E(—12; -7, 3).

9. HaiiTu KOCHHYC OCTPOrO yIjIa MEXKJy ILIOCKOCTsIMEu iy +2—2=0u f: —x —4y + 72z = —13.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, Mpoxomsimeii dweped toukn A(—7;—8;3), B(—6;—11;4),

C(—8; —7;3), u Haiitn paccrosiume or 109k S(—4; —6; —1) 70 9TOM MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIIOCKOCTH T, IPOXodieii yepe3 1ouky M (—6;7; —7) napaieabHoO MpsMbIM
z—1 _ Yy _ z+4

Ha:fl_y+4_zf4
-3 3 2 11 1

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310 npsimoii, ecan A(6;9; 1),
B(9;5;-9), C(7;8; —2).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
—6r+y +2z+15=0
Tr—2y—2—16=0
14. Haiitn koopamuaTsl Touku M, cummverpuaaoii Touke M (—9;7; —11) oTHOCHTENBHO IIOCKOCTH
3r—2y+52+39=0.

15. Haittu yron mexmy npsamoit [ : % = y—J{S = % U ILJIOCKOCTBIO T : & — 2y — 22 = —14.
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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 — cepenuna pebpa BBy, a M menut pebpo DC B orHOomenun 2 : 1.

2. lokazath, aro BeKTOpPH a(—4; —3; —2), b(4;4; 1), ¢(—3; —2; —1) obpasyior 6a3uc. Pa3nokurs BeKTOP

d(—2;—2;1) no 3rum BeKTOpaM.

3. Haiitu kocunyc yria mexjay Bekropamu @ = —4m —6n u b = m + n upu /m| = 2, |n| = 1,

4. Haittn np, @, ipu & = 3b+ cn y = a, v7ie a(—1;3; —-2), b(—2;6; —-3), c(6; —12;7).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA My, TeprnenuKyaspaoro miockoctn AABC, rre A(7;1;3),
B(8;2;2), C(5;0; —5).

6. BerauciuTh 1m10ma b TpeyroJbHUKaA, IOCTPOEHHOTO Ha BeKTopax @ = 4m —2n u b = —3m + 3n

wpn [m| = 3, |n| = 4, (MA) = Z.

7. Jlexxar nm rouxn A(6;9;9), B(5;11;10), C(1;15;13), D(11;6;6) B omHO#t MI0CKOCTH?

8. Beraucsmmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BBICOTY, ONYIIEHHYIO
Ha 9Ty rpadb u3 Bepuunbl E. A(—3; —5; —4), B(0;5;1), D(—4;—1;—6), E(—1;—10;0).

9. HaiiTu KOCHHYC OCTPOrO yIja MexKy ILIOCKocTsMu « : 3x — 3y — 12=0u §: z + 2y — 2z = 10.

10. Bamana mupamuga SABC koopaunaramu Bepmunn A(2; —5;2), B(3;—3;1), C(1;0;4), S(—1;2; -2):
a) cocraBuTh ypasHeHue miaockoctn ABC,
6) HaiiTu paccrosiaue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiieit depe3 Touky M (—5; —9;4) napaieabHo npsaMoii

z+1 _ y—1 _ z2+4 _
= = "= = =5 4 HePIeHJUKY/IAPHO mIocKoctd & —y — 3z — 1 = 0.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# npsimoii, ecu A(4;2;2),
B(12;—-1;4), C(—1;4;1).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
dr—y —z—29=0
— 2042y +24+20=0
14. Haiitu npoeknuto Touku M (5;20; —22) Ha miaockocts —2z + 7Ty — 7z — 80 = 0.

15. Haiitu yron mexmy npsamoit [ : % = yT” = ZJ{—7 U ILJIOCKOCTBIO T @ —& — 2y — 2 = —9.
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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 B1Cy, a M nenut pedbpo DC' B orHomenun 3 : 1.

2. okazats, aro BekTOpH a(—4; —2; —3), b(—3; —1; —2), ¢(3; 1; 1) obpasyior 6a3uc. Pa3nokurs BeKTOP

d(—8;0;1) o 5TUM BEKTOPAM.

3. Haiftu KocHHyC yIia Mexiy BeKTopaMu @ = —2m +mn u b= —3m + 3n upu |/m| = 1, |n| = 2v/2,
(m,n) = 7.

4. Haittn np, @, ipu = b+ 3c n y = a, t7e a(l;1;-2), b(10; 11; -19), c(—2; —3;6).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(3;4;9),
B(5;5;10), C(—2;5;11).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BEKTOpax a = —m +4n u b = 4m — 3n upu

_ 3r

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

7. Jlexxar nm roukn A(8;0;2), B(7;4;7), C(7;5;4), D(10; —7; —1) B omHoilt miockocTH?

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYIIEHHYIO Ha 3Ty rpanb u3 Bepiunbl A. A(7;5; —3), B(—2;0; —4), C(—9; —5; —4), D(4;1; —2).

9. Haittu KocMHYC OCTPOIO yrjia MexK/y IUIOCKOCTSMU @ —2¢ —y —3z=2u f:—x —2y+6=0.

10. Bamana mupamuga SABC koopaunaramu Bepmuna A(6; —6;3), B(7;—3;3), C(7;—-2;2), S(5;2;8):
a) cocraBuTh ypasHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKWE YDABHEHWs IPSMOil, Tpoxosiieil yepe3 Touky M (1;4; —5) mapaieabHo
IJIOCKOCTH —7X + ¢y = —2 W MepHeHTuKYIIpPHO TPIMOoi % = nys = %.
12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 110 910i mpsimoii, ecu A(4;0; 8),
B(11;-5;10), C(7; —2;9).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUs HMPSIMOit

r +2y—2+4+ 6 =0

26 —3y—2+16=0
14. Haiitu npoeknuto Touku M (—17;—8;4) Ha miockoctsb 2z + 3y — 2z — 2 = 0.

-1

z+6 +7 _ 245
2 -1

15. Haittu yron mexmy npsamoit [ : U IJIOCKOCTBIO T @ 2 + 4y 4+ 22 4+ 14 = 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 B1Cy, a M menur pedbpo AB B orHOIeHHN 2 @ 3.

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

d(4; —2; —1) no 3TuM BEKTOpaM.

3. Haiiti KOCHHYC yIyla MKy BekTopamMm @ = m —n u b = 4m —n upu |m| = 2, |n| = 2V/2,
(m,n)="1.

4. Haiitu upyz, npn ¢ = a u y = b + ¢, vae a(—3; —2;1), b(0; —6;5), c(4;2; -3).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Tepnenukyaspaoro miockoctn AABC, rae A(1;8;9),
B(2;6;14), C(0;11;2).

6. BerupcmmTs Ioma b napaJjieiorpaMMa, IOCTPOeHHOrO Ha BeKTopax @ = 2m +3n u b =m + 2n

3

upu [m| =4, |n| =1, (m,n) = §

7. Kommnanapust m Bektopsl a(—2;3;1), b(3; —2; —4), ¢(0; —1;1)7

8. Borumeauth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, (), R, S, miomaabs rpann QRS u BuICOTY,
OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuunubl P. P(—10; —=7; —6), Q(0;0; —4), R(—3;3; —3), S(—5;4; —3).

9. Haittu Kocuuyc OCTPOro yrjia MexK/y IJIOCKOCTSIMEU @ 3x + 2y +4z=—14du f: —y+22+5=0.

10. Bamama mmpamuza SABC koopammatamu Bepmun A(—5;—6;2), B(—8;—-7;1), C(-7;—5;2),
S(—1;—7; -8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KaHOHWYECKHE YDaBHEHWs MPsIMOi, mpoxogmieil depe3 Touky M (—8; —6; —2) napas-

_ poa+8 _ y+l _ 246
JETBHO MJIOCKOCTH 22 — 3y — 92z = 5 U MePIeHJUKYIAPHO NpAMOil =5 = o= = ==,

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 910l mpsamoit, ecin A(8; 6;2),
B(9;4;3), C(9;5;2).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
9z +y +8=0
T +y+z+2=0
14. Haiitu npoexmuio toukn M (14;28;8) na mwrockocts 4x + 6y 4+ 32 — 4 = 0.

15. Haittn yron mexmy npsmoit [ %‘f’ = y%g = *"5—6 U TJIOCKOCTBIO T : —& — Y + 2 = 6.
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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 AD, a M gemur pebpo BB B oTHOIIeHHHT 3 : 2.

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

d(3; —2;4) 110 3TUM BEKTOPAM.

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

4. Haittn np, @, ipu & = b u y = a + 2¢, t7ie a(—1; —2; —12), b(1; —1; —6), c(3;2;6).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rae A(2;6;8),
B(4;5;2), C(1;7;15).

6. BbramemuTh 110Mma1b TpeyroabHUKA, IOCTPOSHHOI0 Ha BeKTOpax @ = 4m +n u b = m + 3n npu
im| =1, n| =3, (m,n) = 1.

7. Kommranapusr i Bektopst a(7;0;1), b(3; —2;2), c(4; —1;2)7

8. Borumeauth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, (), R, S, miomaabs rpann QRS u BbICOTY,
OLLYLIEHHYIO HA 3Ty Ipadb u3 Bepuunbl P. P(12;0; —6), Q(9; —2; —1), R(4; —5; —11), S(8;—3;1).

9. HaiiTu KOCHHYC OCTPOro yIya MexKJy IIOCKOCTsIME ¢ :bxr —y —2=0mu f: —2y — 2z —12 =0.

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

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHme MIOCKOCTH T, Mpoxojsdrieit depe3 Touky M (—8;8; —3) mepneHaukyasipHo

mwIocKocTsaM —3z + 4y + 92 = —2wu —x+y+42+5=0.

12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 31oit npsamoit, ecin A(7;7;1),

B(12;0;3), C(0;17; —2).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit
r—=2y+8z—T7=0

r—y +72—11=0
14. Haiitu npoekuuto Touku M (14; —8; —16) Ha miockocts —9z + Ty + 7z = 64.

15. Haittn yron mexmy npsmoit [ %‘26 = y7_+11 = # U TJIOCKOCTBIO T @ —3x —y + 32+ 11 = 0.
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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 A1 By, a M nenur peopo C'Cy B orHOmeHuu 1 : 2.

2. Jllokazatn, uto BekTOpHI a(1; —4; —5), b(—3; —4; —5), ¢(2; —1; —1) obpasyior 6a3uc. Pa3noxurh Bek-

top d(—1; —5; —6) 110 3TUM BEKTOpaM.

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

4. Haiitn np, @, upn € = b u y = a + 2¢, e a(—3;5;3), b(1; —3; —2), ¢(3;0; —4).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rre A(2;2;9),
B(4;1;12), C(5;1;16).

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

s

m| =2, In| =5, (m,n) = 3

7. Jlexxar nm rouxkn A(8;1;0), B(2;7;5), C(7;0;—=3), D(4;1; —5) B oxmoii miockocTu?

8. Borumeauth o0beM TeTpasipa ¢ BepmmHaAMEH B Toukax P, (), R, S, mwiomanb rpanu PQS u BbICOTY,
OLLYLIEHHYIO HA 9Ty Ipadb u3 Bepuunbl R. P(8;6;8), Q(8;7;6), R(—1;13;0), S(10;3;11).

9. HaiiTu KOCHHYC OCTPOro yIja MexKy IIocKocTsMu o -y — 2 +3=0u f: —4o —y — 62 = 4.

10. 3Bamana mnwmpamumna SABC xoopamnatamu Bepmun A(5;4;—7), B(7;—1;—6), C(2;10;-8),
S(—3;—7;—4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHHe IIOCKOCTH T, TPOXOsiiei yepe3 Touky M (—9; —4; —8) mapasuieibHO Tpsi-

ol — vl — 2 g gepmeHAUKY/ISAPHO IIOCKOCTH —2 + 1y — 2 — 7 = 0.

MOH 4 3 5

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 31oit npsamoit, ecnn A(7;8;4),

B(-2;10;11), C(2;9;8).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIME ypaBHEHUS HPAMOit
—or—oy—42+ 5 =0

3r+4y+32—11=0
14. Haiditn koopauuaTel Touku M, cummverpudnoil Touke M (—13;1; —2) OTHOCHTENBHO IIOCKOCTH
—9r —y=-—T.

2=l — 922 — 228 y ockocTbio T i —4x 4y + 4z = —11.

15. HaiiTi yrom mMexxmy npamoii [ @ T 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 pebpa AB, a M menut pedbpo A;D; B orHOmenun 3 : 1.

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

d(—9;0;8) 110 5THM BEKTOPAM.

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

4. Haittn np, @, ipu & = 3b + 3c u y = a, rae a(—3;3; —2), b(—3;2; —2), c(3; —3;4).
5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, TeprnenuKyaspaoro miockoctn AABC, rne A(7;4;9),
B(14;5;10), C(3;3;9).

6. BoraucguThb mIomma b TpeyroJabHUKa, IOCTPOCHHOI0 Ha BeKTopax a = —m +4n u b = 3m — n upu

_ 5m

Im| =2, |n| =1, (m,n) = F

7. Jlexxar nm rouxkn A(3;6;0), B(4;5;1), C(4;6;—1), D(—6;7;7) B oxmoO#il MI0CKOCTH?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepmunbl F. A(3;2;—7), B(10;5; —5), D(—2;0; -9), E(—7; —2; —12).

9. HaiiTu KOCHHYC OCTPOrO yIJIa MEXKJY ILIOCKOCTIME @ —& — 2y +2=12u f: —y —32+4=0.

10. 3agama mwmpamuma SABC koopammatamu sepumn A(—5;—8;2), B(—12;-7;2), C(1;-10;3),
S(—1;=7;5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHUE TUIOCKOCTH T, Tpoxosieit yepes Touky M (—5; —9; 10) napaiesbHo opsMoii

x_—_51 = yT_2 = % U TMepHeHIuKYIAPHO ILIOCKOCTH 9 — y + 2 = —1.

12. CocraButh ypasuenue npsimoit AB u waiitu paccrosame ot Toukn C' 10 sroit mpsamoit, ecin A(0; 1;0),
B(3;—4;-8), C(2; —2; —b).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIME ypaBHEHUS HPAMOit
r+y+z—9=0
3r4+y+22—-25=0
14. Haittu npoexmuio Toukun M (—21; —6;5) #a mwiockocts —10x — y + 62 = —28.

ol — 428 = 2 g yockocTbio T —3x — y — 22 = —8.

15. Haittm yron mexmy npsmoit [ : T



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.

BapmanT 8.

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

2. lokazaTh, aTo BeKTOpPH a(—2; —3; —2), b(—3; —4; —1), c(4; 6; 1) obpasyiot 6asuc. Pa3nokuts BeKTOP

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

3. Haiitn xocumyc yria Mexay Bektopamn @ = —m +4n u b = m — 2n npu |m| = 2v/3, |n| = 1,
(m,n)=Z.

4. Haittn np, @, ipu * = a n y = 2b + ¢, t7e a(3;5;1), b(3;6;7), c(—1; —8; —8).
5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rre A(5;9;9),
B(6;16;9), C(4;4;10).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BeKTopax a = 4m +4n u b = —3m —n upu

_ 5m

Im| =5, |n| =2, (m,n) = F

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

8. Borumeauth oObeM TeTpa’jipa ¢ BeplimHaMH B Toukax P, @), R, S, miomaas rpann PRS u BbicOTy,
OLLYLIEHHYIO HA 9Ty I'padb u3 Bepuunbl Q. P(—1;—-9;6), Q(—6; —7;—4), R(—6;—8;0), S(6; —10;11).

9. HaiiTu KOCHHYC OCTPOrO yIJIa MeXKJy IUIOCKOCTsME @ X +y — 22 =8 u §: —4dy + 22+ 8 = 0.

10. Bamana mupamuga SABC koopaunaramu Bepmua A(5; —3;9), B(6;0;8), C(6;—5;9), S(8;2; —1):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHe ILIOCKOCTH T, TPOXOAsiiei yepe3 Touky M (—3; —8; —7) mapajuiesbHO Tpsi-

=5 _ y+8 __ 247 z+1 _ y+7 _ z2—1
MbIM I =T = /3 n S — 2 T —3-

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(2;9; 1),

B(4;6;—6), C(5;5;—9).

13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit
8r+y+2+25=0
~Tr—y —26=0
14. Haittu koopauuatsl Touku M, cumverpudnoit Touke M (—1;1;7) orHOCHTeNbHO WIOCKOCTH —Y +
3z = 5.

15. Haittu yros meskay npsmoit [ : £=2 = L =

=5 = ¥ = =55 y mockocrbio T x — 3y — 3z — 7 =0,



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.

BapmanT 9.

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

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

d(0;1;3) 1o srum BeKTOpaM.

3. Haiitu kocmmyc yriia Mex<ay BeKTopamu @ = —m —n u b = —m — Tn npu |m| = 2, |n| = /2,
(m,n) = .

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

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, Teprnenukyaspaoro miockoctn AABC, rae A(5;6;7),
B(12;11;6), C(2;4;6).

6. BeraucmuTh 1101aib TpeyrojabHuKa, IOCTPOEHHOIO Ha BEKTOpax a = m —n u b = —m — 3n upu

_ 5m

Im| =2, [n| =4, (m,n)
7. Kommnanapusr s sektopsl AB, AC, AD, rae A(6;2;6), B(4;1;7), C(7;3;4), D(—3; —1;8)?

8. Beraucanth o6bem mapastenenunena A; Ay Az AyB1BsBs By, miomans rpann A; Ay A3 A, u BBICOTY,
OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuunbl By. A1(0;4; —2), As(—1;4;0), A4(3;10; —4), B1(—2; —1;—1).

9. HaiiTu KOCHHYC OCTPOro yIjia MexKJy IUIOCKOCTsMEu @ —Y + 2+ 4=0u f: —3x — 4y — 32 = —8.

10. Bamana mupamuna S ABC koopauuaramu sepun A(4; —2; —5), B(3;1; =7), C(3;0; —6), S(4; —8;7):
a) cocraBuTh ypasHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocTaBuTh KAHOHMYECKHE yPABHEHHUS IPAMOii, mpoxogiieii vepes Touxky M (—8;4; —5) napaieanHo

_ o —3 _ y—6 _ z—4
IIOCKOCTH 2x — y — 72 = 0 ¥ NePHeHIUKYIAPHO TpAMOit =° = 4= = 2=,

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910# mpsimoii, eciu A(6; 3; 8),
B(2;2;11), C(15;5;1).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUs HMPSIMOit

x4+ y+42+ 5 =0

20 +3y+T72+18=0"
14. Haiitn koopauuaTsl Touku M, cummerpudanoii Touke M (—1; —1;6) OTHOCHTEIBHO MIOCKOCTH S +
oy + 62 +17=0.

15. Haittn yron mexmy npsmoit [ %‘7 =4 = % U TJIOCKOCTBIO T @ & + 4y + 2 = 0.



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 AB, a M nmenut pedpo C'C B orHOImEeHNH 1 : 2.

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

d(—9;1;7) o sTUM BEKTOPAM.

3. Haiftu kocmmyc yria Mexy BekTopamu @ = —4m +2n u b = —3m +n upu |m| = 1, |n| = 2V/3,
(m,n)=Z%.

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

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, Teprnenukyaspaoro miockoctn AABC, rae A(0; 8;1),
B(—4;9;-1), C(1;9;0).

6. Berauc/iuTs ILI011a1b MapaJjuieorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = 3m+4nu b = —4m —3n

npu |m| = 2) |n| = ]-7 (m) =3
7. Kommranapusr m Bektops! a(—2; —1;0), b(—4; —3;2), ¢(1;1; —1)?

8. Beraucauts 06bem napasnenenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIyIIEH-
HYIO Ha 9Ty rpanb u3 Bepuunbl A, A(—9;—-9;2), B(—4;-8;1), D(—16;—11;5), A;(—16;—10; 3).

9. HaiiTu KOCHHYC OCTPOro yria MexKjy IJIOCKocTsME @ —br +y+10=0u B : 2 —2y+ 2 = —T.
10. CocraBurh ypaBHEHHE TLTOCKOCTH, Tpoxoasareit wepes toukn A(0;3;4), B(7;4;4), C(=9;2;5), u
HaifiTn paccrogaue or Toukn S(—7; —1; —1) 10 970ii MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH 7, mpoxofsieii depe3 Touxky M (7;10;1) napaaienbHo npsmoii

=l = yf_f = 2ty mepuenauKyIApHO MI0CKOCTH —2 + 2y + 22 + 1 = 0.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(2;0; 3),
B(6;—1;10), C(—1;1;-2).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMO
20 4+5y+32—-26=0
T4y 4+2:-11=0
14. Haittu npoekruio toukn M (12; —10;11) ma mrockocts —72 + 3y — 5z = —3.

% = 22 y mI0CKOCTRIO T : 20 — 2y — 22 = 12,

15. Haiditu yros mexk iy npsamoit [ : = T

2



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 A By, a M nemut pebpo AD B orHOmmenun 1 : 2.
2. Jlokazath, uto BekTOpnl a(2;3;0), b(—1;0;2), ¢(3;4;—1) obpasyor Gasuc. Paziokuth BEKTOD

d(—1;3;5) 1o 5THM BEKTOPAM.

3. Haiitn KOCHHYC yriia Mexiy BEKTOpaMu @ = —m +n u b = Tm — n upu |m| = /3, |n| = 2,
(m,n)=Z%.

4. Haittn np, @, ipu = b+ 2c n y = a, v7ie a(3; —5; 1), b(—6;10; —3), ¢(3; —6;2).
5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprneHuKyasipaoro miockoctn AABC, rne A(2;7;2),
B(7;8;4), C(4;6;1).

6. BoraucmuTh mI0Mma b mapaiieorpaMMa, ITIOCTPOEHHOrO Ha BeKTopax @ = —m+nu b =2m —n
— — =) _ 37
npu |m| =3, [n| =4, (m,n) = F.

7. Jlexxar nm rouxn A(4;7;3), B(3;5;6), C(7;12; —4), D(8;14; —7) B oxnoit miockocTu?

8. Beruuciuth 00bem TeTpasjipa ¢ BepinHaMu B Toukax P, (), R, .S, miomaab rpanu () RS u BLICOTY, OIy-
LIEHHYTO HA 9Ty I'padb u3 Bepuuubl P. P(—3; —5; —5), Q(—1; —2; —4), R(—4; —6; —8), S(—4; —7;-9).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IJIOCKOCTsME @ X — 8y — bz = —12u B:x+y+ 13 =0.

10. CocraBuTh ypaBHEHHWE ILIOCKOCTH, WpoOXoAdamieil wepes toukm A(—4;3;—-3), B(-3;8;—4),

C(—3; —1; —3), u naiitun paccrosaue or Touku S(0;1;5) A0 3T0¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHEe ILIOCKOCTH T, IPOXOAsiei yepe3 Touky M (—2; —8; —9) mapasuresbHO nps-

z+7 _ y+2 _ z2—1 z—2 _ y+2 _ 242
MBIM 3 = T3 T T3 "u S =T = -

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 910t npsimoii, ecan A(8;9;9),

B(7;11;12), C(7;10;11).

13. IlpuBecTn K KaHOHUYIECKOMY BHUJY OOIIHe ypaBHEHUs HPAMOMN
- -y —-3=0

—2r—4y—2—1=0
14. Haiitu xoopguHaTel Touku M;, cuvmerpuunoii Touke M(2;—2; —1) OTHOCHTEIBHO IIIOCKOCTH
—x+2z=0.

15. Haittu yron mexmy npsamoit [ : % = yf_f = 218 U ILJIOCKOCTBIO 7T : & — Yy — 2 = 1.




Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 BC, a M nenut pebpo DD, B orHomenuu 1 : 2.
2. Hokazars, uto BekTOpH a(—3;4; —2), b(—2;3; —3), ¢(0; 1; —2) obpasyior 6a3uc. Pa3inoxurs BeKTOP

d(5; —7;5) 110 3TUM BEKTOPaM.

3. Haiitn xocmmyc yria Mex1y BeKTOpaMu @ = —2m +8n u b = —m +n upu |m| = 2v/2, |n| = 1,
) =

4. Haittn np, @, ipu & = bu y = a + ¢, e a(—54; —1), b(1;=3;1), ¢(9; 1;1).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, Teprenukyaspaoro miockoctn AABC, rae A(8;9;5),
B(10;6;4), C(5;14;6).

6. Berauc/iuTh II0IMaAb Iapa/uieorpaMMa, IIOCTPOSHHOIO Ha BeKTopax a = 3m +nu b= —-m + 3n
npu [m| =5, [n| =4, (m,n) = 7.
7. Kommranapusr sm Bektopsl a(—>5;5;8), b(—5;3;2), ¢(—2;2;3)7?

8. BeraucauTh 00beM TeTpadapa ¢ BeplIIinHaMHu B ToUKax Aj, Ao, Az, Ay, mnomans rpaaun Ay A3 A, 1 BbI-
COTY, OIYIIEHHYIO Ha 9Ty I'paHb u3 Bepuuibl Ay, Aj(—2;—2;—4), Ay(—4;—-2;-3), As(—1;-7;—11),
Ay(—1;2;1).

9. HaiiTin KOCHHYC OCTPOro yIjaa Me:KIy IUIOCKOCTsMEu @ —— + 2 —1=0u [ :3x — Ty + 4z = —1.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxojgdmeii depes rtouku A(—5;3;—4), B(—9;—4;-7),

C(—6;1; —5), u naiitn paccrosiaue ot Touku S(0;0;6) 70 TOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHE MIIOCKOCTH T, TPOXosIIeii yepe3 Touky M (—1; —5; 3) napaiebHoO MpsiMbIM
z+1 _ y—5 _ z—2 i z+8 _ y+4 _ 2—5H

-3 - -2 ) 1 T
12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 110 910i mpsimoii, ecu A(4;0;6),

B(7;2;7), C(2;—1;5).

13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit

3r+5y—22—3=0

20 +3y— z —2=0 .
14. Haiitn xoopaunatel Touku M, cummerpudroii Touke M (—1;—7;—7) OTHOCHTEIBHO IIOCKOCTH
—4dx — Ty — 5z —43 = 0.

15. Haittn yroor Mexxay mpamoit [ : &2 = 4=

- =3 g wiockoeTsio T —22 — 5y — 2 — 9 = 0.
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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 — cepenuna pedpa A By, a M nemut pebpo AD B orHOmmenun 1 : 2.
2. Hoxkazars, uto BekTOpH a(—2;2; —1), b(3;2;2), ¢(—4; —1; —3) obpasyior 6a3uc. Pazinoxurh BeKTOpP

d(1;4;2) mo sTuM BeKTOpaM.

3. Haiitn xocumyc yria Mexay Bektopamn @ = —6m +8n u b = m — 2n upu /m| = 2, |n| = /3,
(m,n)=Z%.

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

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyasproro miockoctn AABC, rre A(1;8;8),
B(-2;9;7), C(—9;9;8).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOSHHOI0 Ha BeKTOopax a = 3m —3n u b = —m + 4n upu

im| =4, In| =1, (m,n) =1,
7. Kommranapusr m Bektops! a(l;1; —3), b(—4; —1;9), ¢(1; —1; —1)?

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;7;9), B(—7;4;4), C(—6;5;0), D(—8;6;14).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJIy IJIOCKOCTsME v —x — 2+ 7=0u [ :Tx 4+ 5y — z = —8.

10. Bagana mupamuna SABC koopaumatamu Bepurun A(—9;0; —10), B(—8;2;—10), C(—8; —3;—-9),
S(5; —5; —2):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHHe TUIOCKOCTH T, TIPOXOJIsIieit uepes Touky M (2; —2;7) neprneHauKyaIsgpHO MI0C-

kKocTaM —7x +3y+7z—H=0uxr—y—22—3=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 9Toit mpsamoit, ecnn A(8; 4;8),
B(10;5;11), C(3;2;1).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
r—9y—2+15=0
r—4y  +12=0
14. Haittu npoekmuio toukn M (19; —9; —2) ma wrockocts —5x + 6y — 3z + 3 = 0.

e=3 — vl — 22T y yockocTeio T 20—y — 2 + 4 = 0.

15. Haiiti yror Mexxay npamoii [ @ %5 T —
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BapmanT 14.

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 orHOImeHun 2 : 1.

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

d(3; —4;4) 10 3TuM BEKTOPaM.

3. Haiitn xocmmyc yria Mexiy BekTopamu @ = 2m +n u b = —Tm — 2n upu |m| = 1, |n| = 2V/3,
(m,n) = F.

4. Haittn np, @, ipu * = b+ c n y = a, rae a(3; —2; —2), b(11; —10; —2), ¢(—7;6; 7).

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

6. BurauciuThb miomna b napaJsiiesiorpaMma, MocTpOeHHOIo Ha BeKTopax @ = 4m —2n u b = 2m — 4n
— _ —— =\ _ 37
npu |m| =4, [n| =5, (m,n) = =F.

7. Jlexxar nm rouxkn A(9;9;5), B(14;7;-3), C(11;6;4), D(10;8;4) B 0fHO# MIOCKOCTH?

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

OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuuubl By. A1(0;1;1), Asy(—2;—1;0), A4(—3;—1;1), B1(2;0;—1).

9. HaiiTu KOCHHYC OCTPOrO yIjIa MeXKJy ILIOCKOCTsIME @ —x — Yy — 12 =0u [ : 20 + 4y — 8z = —4.
10. CocraBuTh ypaBHEHHIE MIOCKOCTH, TPOXosdmeil uepes Touku A(5; —2; —4), B(4; —3; —4), C(9;0; —5),
u HaliThH paccrosiaue or Touku S(—2;4; —7) 10 9T0i MI0CKOCTH.

11. CocTaBuTh KAHOHHYECKHE yPABHEHUA MPAMOii, mpoxogiieii vepes Touky M (—7;5; —6) napaieanHo

_ o 46 _ y—4 _ z—1
IIOCKOCTH & — 2y — 52 = () ¥ neprneHuKyIsiPHO IPAMOil =22 = 4= = =,

12. Cocrauth ypastenne npsmoii AB u naiitn paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(3;0;9),
B(5;3;13), C(—2;-7;0).
13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUsS HPIMOit
- —y —2z—6=0
6z +2y+32—26=0
14. Haijitu koopuHatel Touku M, cummerpudanoii Touke M (—20; —3; —3) OTHOCHTENBHO IIOCKOCTH
—9r —2y — 2426 =0.

15. Haittu yron mexmy npsamoit [ : % y:f = 21—3 U ILJIOCKOCTBIO 7 @ 2x — 3y + 32 — 2 = 0.



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
BapmanT 15.

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

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

d(—6;9;3) 110 5THM BEKTOPAM.

3. Haiitn kocumyc yria Mexiy Bektopamu @ = 9m —6n u b = —m + n npu |m| = 2, |n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu * = b u y = 3a + ¢, t7ie a(4; —2;1), b(—5;4; —4), c(—14;0; —3).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rue A(6;2;2),
B(7,11;1), C(7;9;2).

6. BoramemuTs miomaan mapajueaorpaMMa, IOCTPOeHHOTO Ha BeKTopax a = m —2nu b= —m + 4n
upn [m| =3, |n| =5, (m,n) = °f.
7. Kommranapust m Bektopsl a(—7; —1; —3), b(7;0;4), ¢(1;3; —1)7?

8. BeraucnTh 00beM TeTpadapa ¢ BepIIinHaMHu B ToUKax A, As, Az, A4, mnomans rpaau A, As As u BbI-

COTY, OILYIIEHHYIO Ha 9Ty rpanb u3 Bepumibl Ay Ay (—3;—2;7), Ax(0;1;5), A3(—4;2;8), A4(—4;5;9).
9. Haittu KocuMHYC OCTPOIoO yrjia MexK/y IJIOCKOCTSMEU @ —dYy +2 —2=0u f: —2xr+y+ 2z = 13.

10. Bamama mwmpammaa SABC woopmunatamu Bepmuu A(—6;4;10), B(-=7;7;8), C(-8;3;11),
S(4;6;—17):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHHe IIOCKOCTH 7, TPOXOJsieil yepe3 Touky M (—1; —8; —4) mapajuieibHO Tpsi-

x _ Yy _ z—4 z—3 __ y+4 _ 247
MBIM —p =37 = "3 U7 =7 = %

12. CocraButh ypasuenue npsimoit AB u waiitu paccrosame ot Touku C' 10 roit mpsamoit, ecin A(0; 7; 8),
B(1;5;8), C(1;6;9).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
—2rx+y— 2z +23=0
-z —y+22-20=0
14. Haiitu npoeknuto Touku M (—22; —17; —22) Ha miockocts —7z — 8y — 7z = 120.

15. Haittn yron mexmy npsmoit [ Y— = == § INIOCKOCTBIO T : & — oYy — 62 — 12 = 0.

z+7 _ y—=5 __ z—2
1 1 —1



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 nenut pedbpo B;C; B orHOmenun 1 : 2.

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

BekTop d(1;9;6) 110 3TUM BEeKTOpAM.

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

4. Haittn np, @, ipu * = @ u y = b + 2¢, t7ie a(5;1;4), b(—4; —1;3), c(4;1;1).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rae A(5; 5;5),
B(0;10;8), C(4;8;7).

6. BerupcmmTsh II0ma b napaJjiieiorpaMMa, IOCTPOeHHOIO Ha BeKTopax @ = 3m +n u b = 3m — 4n

21

upu [m| =2, |n| =1, (m,n) = §

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(4;5;1), B(2;4; —3), C(5;4;0), D(9;7;10)?

8. Beraucsmrs o6bem napamnenenunena ABC DEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepmunnl E. A(—2;5;—-3), B(7;—2;-9), D(5; —1;—10), E(—4;6; —3).

9. HaiiTu KOCHHYC OCTPOro yIja MexKJy IIOCKocTsMu « @ 70 —3y — 15=0u f:—ox—y—2=171.
10. CocraBuTh ypaBHEHHE MIOCKOCTH, TPOXOIdAIeil uepes Touku A(—2; —3;2), B(2; —5; —3), C(—7;0;9),
u HaiiTn paccrosane ot Touku S(0;4;6) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILIOCKOCTH T, IPOXosiiei depe3 Touky M (—3; —6;3) napaieabHo npsamoii

4+l _ y=2 _ 248 _
Y- = “5 = =5 M NepuenuKyJ/IgpHO MI0CKoCTH —8% + Yy + 32 = 1.

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 910it npsimoii, ecan A(5;3; 1),
B(8;1;-3), C(4;4;2).
13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON

—10x+4y —24+27=0

~3r+y +8=0
14. Haiitn koopaunater Touku M, cummerpudroii Touke M (—2; —5; —2) OTHOCHTEIBHO IIOCKOCTH
—8r =3y + 2z =-8.

15. Haiiti yroor Mexkty npamoit [ : =5 = % = % U IVIOCKOCTBIO 7 : —x + ¥y + 22 = —14.



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 D,C1, a M ngenur pebpo AA, B oTHOmeHn: 2 : 3.

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

d(—7;0; —5) 1m0 3TUM BEKTOpaM.

3. Haiitu kocunyc yria mMexiy BektopamMu @ = m +2n u b = —2m — 5n upu |/m| = 2, |n| = 1,

4. Haittn np,, @, ipu & = b n y = 2a + 2c¢, rae a(6; —5; —7), b(—3;2;3), c(—9;5;10).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA My, Teprenukyaspaoro miockoctn AABC, rie A(0; 1;4),
B(2;4;7), C(1;3;5).

6. BeIaucuTh IJI0IMAa/Ib TPEYTroJAbHIKA, IIOCTPOCHHOI0 HA BeKTOpax a = —2m +4nu b = —4m —n
— _ —— =\ _ 37
npu |m| =4, [n| =5, (m,n) = =F.

7. Jlexxar nm rouxkn A(6;3;5), B(5;3;6), C(5;4;7), D(3;5;10) B oxmoit mrockoctu?

8. Brrumcimth obbem mapamnenenunena A; A, AsAysBiByBsB,, mwiomans rpann Ay As Az A, uo BBI-
COTy, OLYILIEHHYIO Ha 9Ty rpadb u3 Bepiuabl Bi. Aj(—3;4;—6), A(—9;—5;—11), A4(—6;0;—-9),
By (—1;7;,-3).

9. Haiitu KocMHYC OCTPOTO yriia MexK Iy miockocTavu «:x —y + 11 =0wu §: —x + 4y + 3z = —13.

10. Bagana nupamuna SABC koopaunatamu seprna A(—3; —1;—5), B(5;3;-8), C(—12;—6;—1),
S(—3;6;1):
a) cocTaBUTh ypaBHenue miaockoctn ABC,

6) maiiTu paccroguue ot Bepruubl S 0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Tpoxojsdmieil depe3 Touky M (—2;4; —6) nepneHauKyasipHO

MJIOCKOCTIM —X + by +2=06u —2x+6y+2—1=0.

12. Cocraputh ypastenue npsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;5;0),
B(1;7;3), C(—1;10;8).
13. TlpuBecTn K KAaHOHUIECKOMY BHJLY OOIIMe ypaBHEHUS MPSMOii
- +y—2—11=0
{ —3z+2y —25=0
14. Haiitu mpoekmuio Toukn M (6; —19;2) Ha mmockocth x + 5y — 2z — 27 = 0.

ol — b2 — 246y ppockocThio T Tr 42y — 2 = 7.

15. HaiiTi yrom Mexkxy npamoit [ : — i



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
BapmanT 18.

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

2. Hokazarnb, ato BekTopsl a(l;—1;2), b(0;5;—3), c(2;5;—1) obpasyior Gazuc. Pa3moxkuthb BEKTOD

d(6;4;2) 10 9TUM BEKTOPAM.

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

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

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprneHuKyaspaoro miockoctn AABC, rue A(4;4;7),
B(—1;6;6), C(6;3;8).

6. Berauc/iuTh 1101a/1b apaJsieorpaMma, IIOCTPOeHHOI0 Ha BeKTopax @ = —2m—nu b = —4m—4n
— _ —— =\ _ 37
npu |m| =5, [n| =2, (m,n) = F.

7. Kommnanapuwr i sektopsl AB, AC, AD, rae A(4;9;6), B(2;6;1), C(3;10;0), D(3;11;0)?

8. Borumeauth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, (), R, S, miomaabs rpand QRS u BbICOTY,
OLYLIEHHYIO HA 3Ty I'padb u3 Bepuunbl P. P(—4;5; —2), Q(—6;4; —1), R(—13;7;=5), S(—3;6; —4).

9. Haittu KocuHyc OCTPOro yrjia MexK/y IiocKocTsMu « : —7x + 7y +z=11unpf:ox+2—-2=0.

10. Bagmama mmpamuma SABC woopmunatamu Beprumn A(3;—6;7), B(7;-5;8), C(=2;-7;7),
S(=7;-8;0):

a) cocTaBUTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHHe IIOCKOCTH T, TPOXOsIeii depes Touky M (8; —1; —3) mapasuiesbHo TpsaMbIM
z4l _ y=3 _ z4l o4 ytd _ z

1 -1 —1 —1 -7 — 2
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 31oit npsamoit, ecin A(7;3;5),
B(8;2;6), C(6;5;5).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit

r +3y—2z—7=0

2r— 1y + 2 +23=0
14. Haiitu npoeknuto Touku M (—30;37; —2) Ha miockocts 72 — 10y + z + 132 = 0.

15. Haiitu yroa mexxmy opamoi [ : 2=8 = YL — 228 y nooekoernio 71 —x — 2y + 2 = —13.
2 2 1



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 B1Cy, a M nenut pedbpo DC' B orHOmenun 1 : 2.

2. Hokazartnb, ato BekTopbl a(5;5;—3), b(2;1;2), c¢(—3;—4;4) obpasyior Gazuc. Pa3moxKuTb BEKTOP

d(—2; —1; —3) 10 91UM BeKTOpaM.

3. HaiiTu KoCHHYC yIa MKy BeKTopamMu @ = —m +n u b = —4m + 5n upu |m| = /2, |n| = 2,
) =

4. Haittn np, @, ipu = @ n y = 3b + 9¢, rae a(—4; —4;—1), b(3;2; 1), ¢(—1;0;0).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rae A(6;0;9),
B(8;1;16), C(7;1;14).

6. BerauciuTh 1101a1b napaJiiejiorpaMMa, IIOCTPOSHHOI0 Ha BeKTopax a = m —4n u b = —4m —2n
— _ —— =\ _ 37
npu |m| =1, [n| =4, (m,n) = =F.

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

8. Beraucurh 06beMm Terpasapa ¢ BepmuHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BhICOTY,
OLLYLIEHHYIO HA 9Ty I'padb u3 Bepuunbl B. A(—6;0;2), B(—9;2;12), C'(—10;3;11), D(-7;1;10).

9. HaiiTu KOCHHYC OCTPOro yria MexKy IJIOCKocTs M « @ —x — 22 =0wu 3 :x — 3y + 5z = —6.

10. CocraBurh ypaBHeHHe MJIOCKOCTH, Tpoxoidameil dwepe3s touku A(—1;10;—1), B(0;11;-2),
C(—=7;12; —2), u maiitun paccrosiare ot Touku S(0;2;3) 10 9TOM MIOCKOCTH.

11. CocraBuTh KaHOHWYECKHE ypaBHEHUsI MPsAMOii, mpoxogieii yepes rouky M (4;0;3) mapasieanHo
z+3 _ y+3 _ 245

IIOCKOCTH —2 — 2y — 82 = () ¥ neprueHiuKyJaspHo IPAMOR 5 1 s

12. Cocrauth ypastenne npsamoil AB u naiitn paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(1;9;7),
B(6;7;14), C(—1;10;4).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
6r +y +21=0
T —y+z+17=0"

14. Haiitu npoeknuto Touku M (9;6;11) Ha miockocTs —x +y — 2 = —2.
15. Haittn yros mexxay npsmoit [ 1 22 = Y22 = 2 g yockocrsio m: 2 — y + 22 + 7 = 0.



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 BBi, a M genut pebpo A;D; B orHOImennn 3 : 1.

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

d(—5; —8;4) 10 3TUM BEKTOPaM.

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

4. Haittn np, @, ipu © = @ u y = b + ¢, rae a(—7; -5, —4), b(—5;4; —6), c(5; 1; 1).

5. HaiiTi KOOpAMHATEI € AMHITIHOTO BEKTOPA Ty, Teprnen uKyaspaoro miockoctn AABC, rue A(8;2;8),
B(15;3;9), C(3;1;8).

6. BoraucsiuTh m10ma b TpeyroibHuKa, MIOCTPOEHHOTO HA BeKTopaXx a = —2m +4n u b= —2m — 2n

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

7. Kommnanapust m Bektopsl a(—6;7; —4), b(—3;2; —2), ¢(—2;0; —1)7

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYIIEHHYIO Ha 3Ty rpanb u3 Bepiunabl A. A(8;4; —4), B(9;8;—6), C(11;11;-9), D(5;15;1).

9. HaiiTu KOCHHYC OCTPOrO yIya MexKy IIOCKocTsMu @ —x +y —4=0mu [ :4x+ 3y + 7z = 12.

10. Bamana mupamuna SABC koopauuatamu Bepuua A(—5; —1; —7), B(—3; —2; —12), C(-2; —2; —10),
S(=7;—-1;8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHenue WIOCKOCTH T, NpoOXosiei depe3 Touky M (—7; —10; —7) mepneHauKyasipHo

IIOCKOCTIM 20 +y — Tz =Tux +y — 2z = 5.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosaume ot Touku C' 10 roit mpsamoit, ecin A(0; 9; 3),
B(—4;6;1), C(3;11;4).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit

dr—y +2+14=0

3t —2y+2+13=0
14. Haittu kooppuuaTet Touku My, cummerpuanoit Touke M (2; —1; —4) OTHOCHTENBHO MIOCKOCTH —5x +
7z+1=0.

15. Haiitn yron mexmy npsamoit [ xT_?’ = y_—_12 = % U IJIOCKOCTBIO T @ —x + Yy — 2 = 13.
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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 oTHOmEeHUA 3 : 2.

2. Jokazarsb, uro BekTopnl a(4;—1;4), b(—3;4;1), c(1; —2; —1) obpasyior 6a3uc. Pa3moxuTh BeKTOP
d(—9;2; —9) no 3rumM BeKTOpaM.

3. Haiitn KOCHHYC yriia Mexkiy BeKTOpaMu @ = m +n u b = —4m + n upu |m| = V2, |n| = 2,
(m,n) = %’r.
4. Haittn np, @, ipu * = a n y = 2b + ¢, tye a(—1;2; 1), b(2; —3;2), c(—3;7; —4).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rxe A(9; 3;6),
B(6;10;4), C(11;1;7).

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

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

8. Boruucaurhb obbeM TeTpasdjipa ¢ BepmimHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OLLYLIEHHYIO HA 3Ty rpadb u3 Bepuunbl S. P(3;4;0), Q(7;5; —2), R(5;5;—1), S(4;0; —8).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJIy IJIOCKOCTsME X — Yy — 2= —3u 3 :3y + 62+ 8 =0.

10. CocraBurh ypaBHEHWEe ILIOCKOCTH, Tpoxofgameil wepe3 toukun A(—1;1;—10), B(0;—4;—12),

C(—2;8; —7), u naiitn paccrosiume ot Touku S(0;0;0) 10 9TOH MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, poxosiieil vepe3 Touky M (5;7; —10) mapasresabHO MpsiMbIM
z+4 _ y+4 _ z—5 I 46

II
Yy z—2
1 -1 1 -2 3

— -
12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 3T0# mpsimoii, ecan A(2;2;9),
B(0;7;16), C(—1;9;19).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPABHEHUS TPAMOiL
—2r—y —z+6=0
T 4+2+2-5=0
14. Haiitu npoeknuto Toukn M (—8; —10;16) Ha maockocts 5z + 8y — 10z — 98 = 0.

15. Haittn yros mexxay npsmoit [ £ = 22 = 28y rockoerbio 71—z —y — 2z — 1 = 0.
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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 A1 By, a M nenut peopo BC' B orHOmenun 2 : 1.

2. Hokazars, uto BekTopsl a(—1;—2;0), b(2;1; —3), c¢(—2; —1;5) obpasyior 6a3uc. Pazinoxurs BeKTOP

d(—3;0;10) mo 3rum BeKTOpaM.

3. Haiitu xocmmyc yria mMexy Bexropamu @ = 6m +n u b = 8m + 2n npu |m| = 1, |n| = 2V/3,
() = 7.

4. Haittn np, @, ipu © = b+ 2c n y = a, r7e a(3; —1; =3), b(5;9;4), e(—5; —2; -2).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rae A(9;0;8),
B(8;1;5), C(6;2;4).

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

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(0;7;0), B(2;8;—2), C(7;5;3), D(—6;10; —4)?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 9Ty rpadb u3 Bepuunbl E. A(4; —7; =5), B(4;—10;—6), D(3;1;—3), E(12; —5;0).

9. Haittu KocuHyC OCTPOro yrjia MexK/y IIOCKOCTIMU « : 3x + 3y +22=—5u f:2x +2—8 =0.
10. CoctaBuTh ypaBHEHHE ILJIOCKOCTH, Mpoxosiieii uepe3 toukn A(—5;8;1), B(—3;7;4), C(—6;9;—1),
i HaiiTh paccrosiare ot Touku S(8;0; —8) 70 9TOH MIOCKOCTH.

11. CocraBuTh KAaHOHMYECKHE yDaBHEHUs IPSAMOil, Tpoxosieir yepe3 Touky M (6;8; —7) mapaieanHo
z+4 _ y—4 _ 243

IJIOCKOCTH T + 3y + 2 = —7 1 NeprueHuKyJIsPHO NPIMOil <3 = 1

12. Cocrauth ypastenne npsamoii AB u naiitn paccrosiaue ot Touku C' 10 370it npsimoii, ecan A(2;4;9),
B(-1;8;16), C(1;5;11).
13. IIpuBecTn K KaHOHUYIECKOMY BHJY OOIIHE ypaBHEHUS HPIMOit
—3r—5y—42—16=0
T +4y+32425=0"
14. Haiitu koopamuaTel Touku M, cummerpuanoii Touke M (—20; —4; 3) OTHOCHTENBHO MIOCKOCTH 72 +

3y —224+3=0.

ﬂ:y+8:@I/IHJIOCKOCTbIOW:—Zx—y—l—z:Zl.

15. Haiitu yros Mexkty npsamoit [ : —1 =5 1
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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 DC', a M nenut pedbpo BBy B ornomenun 1 : 2.
2. Jokazats, uro BekTophl a(—3; —4; —4), b(—1; —5; —3), ¢(—4; —5; —5) obpasyior 6a3uc. Pazioxurh

BekTOop d(—2;10;4) 1m0 3TuM BEKTOPaM.

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

4. Haittn np, @, ipu = 3a +cu y = b, t7ie a(1;1;-3), b(—3; -2;7), ¢(3;2;11).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, Tepnenukyasproro miockoctn AABC, rre A(1;8; 3),
B(0;6;7), C(3;11;0).

6. BerupcmmTsh II0ma b napaJjiieiorpaMMa, IOCTPOeHHOIO Ha BeKTopax a = m + 2n u b = 2m — 3n
npu [m| =4, [n| =3, (m,n) = §.

7. Kommranapusr m Bektopsl a(—3;2;4), b(—5;4;6), ¢(—1;1;1)7?

8. Beraucurh 06beMm Terpasapa ¢ BepmuHamu B Toukax A, B, C, D, miomans rpaau ACD u BhICOTY,
OLLYLIEHHYIO Ha 9Ty rpadb u3 Bepuunbl B. A(3;6;8), B(2;9;3), C(1;11;11), D(2;9;15).

9. Haiitu KOCHHYC OCTPOrO yIJyia MExK/1y IJIOCKOCTIMU ¢ : —3x — 3y —3z=—2u §: —y—2z—15=0.

10. CocraBuTh ypaBHeHHe MIOCKOCTH, poxo et uepes Toukn A(0;4; 1), B(8;3;3), C(9; 3;2), u naiitu

paccrosiaue ot Touku S(—2; —6; —2) 10 ITOH MAOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH 7, mpoxojgdiieii depe3 Touky M (0; —1;—6) nepneHaAnKyaspHO

mIocKocTsM 20 + 6y + 2 =1nax+T7y+24+5=0.

12. Cocrauth ypastenune npsamoii AB u naiitn paccrosiaue ot Touku C' 10 910it mpsimoii, ecan A(0; 1; 3),
B(3;5;10), C(—4; —4;—6).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMO
r —4y +16=0
—2r—y +2+2=0
14. Haiitu npoeknuto Toukn M (—17;17;0) Ha miaockocTs 7z — 6y + 22 = —43.

x_—’f:y_—fzz_’ll M IJIOCKOCTHIO 7 : bx + 3y + 2 + 11 = 0.

15. Haiitu yros mexay npamoii [ :



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 DC, a M npenut pebpo BC' B oTHOIIeHU" 2 : 3.

2. Hoxkazars, uro Bektopnl a(l;3;6), b(0;3;5), c(—4;5;5) obpasyior 6Gasuc. Paznoxkurs BeKTOp

d(5; —5; —4) 10 3TUM BEKTOPaM.

3. Haiitu kocuuyc yria Mexay BekTopamu @ = m +n u b = 8m + 2n upu |/m| = 1, |n| = 2,

4. Haittn np, @, ipu = a + 3c u y = b, t7ie a(19;3; —3), b(1;3; -2), ¢(—6; —3;1).

5. Haiiti KOOpAMHATHI € AMHIIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rae A(7;8;9),
B(11;9;9), C(16;9;10).

6. BerauciuTh 1I0111a,/1b TPEYTOJIbHUKA, TOCTPOEHHOTO Ha BeKTOpax a = 4m — 2n u b = 2m — 2n upu

m| =3, In| =4, (m,n) = .
7. Kommnanapuwr i sektopsl AB, AC, AD, rae A(2;6;7), B(0;11;10), C(3;3;5), D(2;7;8)?

8. Borumeauth o0beM TeTpasjpa ¢ BeplimHaMH B Toukax P, @), R, S, miomaas rpann PRS u BbicOTy,
OLYLIEHHYIO HA 9Ty I'padb u3 Bepumubl Q. P(2;8;0), Q(4;5;7), R(—3;14;5), S(3;7;2).

9. Haittu KocHMHYC OCTPOIO yrjia MexK/y IUIOCKOCTSIMHU v : bx +dby+4z=13u pf:y—2+13=0.
10. CocraBuTh ypaBHeHHE MLJIOCKOCTH, Tpoxosmieii uepes Toukn A(4;8; —5), B(7;7;—4), C(11;6; —4),
u HaiiThn paccrosiare ot Touku S(1; —5;0) 710 9TOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIIOCKOCTH T, IPOXoAIIeii yepe3 Touky M (—3; —2;3) napaJieabHoO MpsIMbIM
z—6 __ y—=5 __ 243 I z+2 _ y=5 _ z—5H

1 1 —3 1 2 —1-
12. Cocrauth ypasHenune npsmoii AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(7;3; 1),
B(—1;0;6), C(10;4;—1).
13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIHE yPAaBHEHUS HPAMOi
—r—=3y—z2+ 3 =0
T—y —14=0"
14. Haittu npoekruio toukn M (5; —4; —16) na miockocts br — 4y — 8z = —146.

_ 2 _
xTB = % = Z23 M IJIOCKOCThIO 7 @ 3 + 3y — z = 14.

15. Haiitu yros mexay npamoii [ :



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
BapmanT 25.

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

2. Jokazarsb, uro BekTopnl a(—3;—1;2), b(—1;3;1), ¢(—2;0;1) obpasyor 6a3uc. Pa3moxuTh BeKTOP
d(—1;—7;0) no 3rum BeKTOpaM.

. _
3. Haiitu kocunyc yriia Mex iy Bekropamu @ = m—n u b = m+n upu /[m| =2, |n| =3, (m,n) = %’T

4. Haittn np, @, upu = b+ 2c n y = a, rye a(l; —1; -2), b(6; —3; —1), c(—1;2;3).

5. Haiitu KOOpAMHATHI €JIMHUYHOIO BEKTOPA N, nepueHauKyasipuoro mwiockocru AABC, rue A(9;1;9),
B(10;0;8), C(8;3;7).

6. BoraucgmmTh 1m10ma b TpeyroJbHUKa, MOCTPOEHHOIO Ha BeKTOpax a = 2m —4n u b = 4m + n upu

— — ) 37T
Lnll_'47|71’_'37(Tnﬁ71>'_ 4

7. Kommnanapust ju Bektopsl a(4; —9;1), b(7;3;2), ¢(3;4;1)?

8. Boruncaurh 0o0beM TeTpasapa ¢ BepmuHaMu B Toukax P, (), R, S, mnomans rpanun PQ R u BbICOTY,
OIYIICHHYIO HA 3TY Tpaub u3 Bepumubl S. P(—3;2;4), Q(1;7;0), R(—2;6;1), S(—4;—3;8).

9. HaitTu KocuHyC OCTPOTO YIia MeyKIy IIOCKOCTIMHA @ —x — Yy +2=—6u 5 :8x +y— 14 =0.

10. CocraButh ypaBHeHHe IUIOCKOCTH, NOpoxojsimeii dweped toukn A(4; —5;—6), B(11;—4;—6),

C(12; —4; —5), u HaiiTn paccrosgume ot Touku S(—4; —8; —8) 70 9TOi MIOCKOCTH.

11. CocTaBuTh KAHOHUYECKWE YPABHEHHsI MPSIMOii, mpoxosieii uepe3 Touky M (5; —8; —5) mapasiennb-

_ s oz=5 _ y+th _ 242
HO 1aocKocTu 42 + 2y + z = 0 n nepneHauKyIapHO NpaMoil == = = = ==,

12. Cocrauth ypastenue npsamoil AB u naiitu paccrosane ot Toukn C' 10 310it npsimoii, ecan A(9;1; 3),

B(10; —2;2), C(8;5;5).

13. TIpuBecTn K KaHOHUYIECKOMY BHJLY OOIIHME ypaBHEHUS MPAMOit

8r—2y—2z—17=0

92—y —2—10=0"
14. Haittu koopjunarsl touku My, cummerpudnoii touke M(—1;14;6) OTHOCHTENBHO ILJIOCKOCTH
—2r+Ty+72+11=0.

z—8 Y z—1
1 1

= 2= W IJIOCKOCTBIO T : T +y — 3z = 4.

15. HaidiTu yros mexk iy npsamoit [ : 1
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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 B1Cy, a M nenut pedbpo DC' B orHOmenun 1 : 2.
2. Jlokazarsb, uro BekTOpnl a(3; —6;—5), b(—1;3;0), ¢(—2;4;3) obpasyor 6asuc. Pa3moxuTh BeKTOP

d(—3;4;10) no 3rumM BeKTOpaM.

3. Haiitn xocunyc yria Mexay BekTopamu @ = m — 3n u b = m — 2n upu |m| = 2V/3, |n| = 1,
(m,n)=Z%.

4. Haittn np, @, ipu & = b n y = 2a + ¢, v7ie a(4;2; -5), b(5;3; —3), c(—9; —8; 10).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rre A(3;0;9),
B(1;8;6), C(4;—5;10).

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

npn |m| =2, [n| =3, (m,n) = 7.

7. Kommranapusr m Bektopst a(—1;1;2), b(0; —1; —1), ¢(1;5;4)7?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BeICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepimunnl F. A(—3;—2;-7), B(—2;1;—6), D(—11;—-11; —11), E(—8; —3; —8).

9. Haittu kocuHyc OCTPOro yrjia Mex/y miockoctsmu « @ —2r +y — 11 =0wu f: —2z — 2y + 5z = 13.

10. Bagmama mmpamuma SABC woopmunatamu Beprumn A(6;2;—5), B(7;3;—6), C(8;—1;—1),
S(—2;5;—5):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHHe TUIOCKOCTH T, TIPOXOJIstiieit uepes Touky M (3;7; —8) nepneHganKyIsgpHO MI0C-

KOCTIM T + 2y +2—2=0udz+y+z2=1

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecan A(6; 2;2),

B(1;9;11), C(8; —1;—=2).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIME ypaBHEHUS HPAMOit

x4+ Ty +15=0

r+8y+z+ 9 =0 '
14. Haiitn koopauuaTsl Touku M, cumMmerpudHoii Touke M (—5;3;1) orHOCUTeIbHO TIOCKOCTH —9T +
5z +3=0.

_x;_G —yf = = ¥ IJIOCKOCTBIO T : @ + 2y — 2 = —13.

15. Haiitn yron mexmy npsamoit [ :



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 pebpo AyB; B orHOmeHuun 1 : 2.
2. Hoxkazars, uto BekTOpH a(—2;3;2), b(—1; —1; —2), ¢(—2;5;5) obpasyior H6a3uc. Pa3zinoxurs BeKTOpP

d(—1;—2; —5) 110 31UM BeKTOpaM.

3. Haiitn xocumyc yria Mexay BekTopamn @ = —5m +n u b = 4m —n npu |m| = 1, |n| = 2V/3,
(m,n)=Z%.

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

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Teprnenukyaspraoro miockoctn AABC, rre A(1;1;9),
B(-2;—4;10), C(6;9;8).

6. Berauc/iuTs L1012/ MapaJuieorpaMMa, IIOCTPOeHHOI0 Ha BeKTopax @ = 2m—+4nu b = —4m —2n

5m

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

7. Jlexxar nm roukn A(7;7;4), B(3;12;2), C(6;12;1), D(11;0;7) B oxnoit miaockoctu?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty rpanb u3 Bepuunbl Ay A(—3;2;—1), B(—6;—1;6), D(—4;4;—1), A1(—3;0;0).

9. HaiiTu KOCHHYC OCTPOro yIja MexKJy IIOCKocTsMu o -y — 2 —9=0u [ : 2 — 2y — 3z = —10.

10. CocraBuTh ypaBHEHHWE ILIOCKOCTH, WpoxXoAgamieit wepes toukum A(—6;5;—6), B(—4;4;-5),

C(—9;7; —6), u naiitn paccrosiaue ot Touku S(—6;0;0) A0 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEeHHe IIOCKOCTH T, TIpoXostiieii uepes Touky M (7; —1;0) nepneHanKyaspHO MLI0C-

kKoctsM 3x —y+z2=—1u2zx+y+2—8=0.

12. Cocrauth ypastenune npsamoii AB u naiitn paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(4;5;2),
B(2;10; =7), C(3;7; —2).
13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMO
—4r—y +2+30=0
— =2y +z+2=0
14. Haittu npoekruio toukn M (1; —13; —3) ma miockocts —x + 2y — 2+ 6 = 0.

15. Haiditu yros mMexk iy npsamoit [ : x_—*f = %1 = Z;‘:’ 1 TJIOCKOCTBIO 7 @ —4x — 2y + 62 = —14.
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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 AB, a M menut pedpo DD; B orHOImEeHHH 3 : 1.

2. Hokazarnb, uto BekTOpbl a(2;1;—1), b(2;5;—1), ¢(—3;1;2) obpasyior Gazuc. Pa3moxKuthb BEKTOD

d(5;0; —3) 110 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BeKTopamu @ = m + Tn u b = m + 2n upu |m| = 2V/3, |n| = 1,

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

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, Teprnenukyaspaoro miockoctn AABC, rre A(1;8;9),
B(2;3;8), C(2;0;9).

6. BoraucgiuThb I0Ima b TpeyroJabHUKa, IOCTPOCHHOIO Ha BeKTOopax a = —3m +n u b = m + 2n upu

m| =2, In| =3, (m,n) = 3
7. Kommranapust i Bektopst a(0; —1;3), b(—2;5; —5), ¢(1;—3;3)7?

8. Beraucauts 06bem napasienenunena ABC DA, BiC Dy, miomans rpaaun ABC' D u BBICOTY, OIIyIIEH-
HYIO HA 3Ty Ipadb u3 Bepuunbl Ay. A(8; —3; —6), B(9; —5; —10), D(7;0; —=7), A;(11; —11; —14).

9. HaiiTu KOCHHYC OCTPOrO yIjia MexKJy IUIOCKOCTSAMEA @ Tx — 2y —4z=—6u fB:x+y—6=0.

10. Bamana mupamuna SABC xoopaunatamu Bepmmn A(—9;2;—2), B(—8;11;-2), C(—8;9;—1),
S(7;7;,—6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, NPOXoJsIiei depe3 Touky M (1; —2;2) napajieabHO MpsIMbIM
z+1 _ y—=5 __ z—2 T4+6 _ y—2 __

248
-3 -1 1 4 -1~ 0 -

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(4;1;7),
B(5;0;7), C(11; —5;6).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit

20 -9y +32—-19=0

r —b5y+22—9 =0
14. Haiitu xoopamnarsl Touku M;, cumverpuuanoit Ttouke M (2; —1; —4) OTHOCHTENIBHO IJIOCKOCTH
r+2y+z2="1.

o e 7, x—3 __ Yy=3 __ z+5 . —
15. HaiiTir yrom Mesxy mpamoii [ : #5° = Y= = 2 1 WIOCKOCThIO 7 @ 20 — y + 52 — 9 = 0.
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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 BBy, a M genut pebpo D,C} B oTHomenuu 3 : 1.
2. Hokazars, uto BekTopsl a(—1; —3; —1), b(1;2;0), ¢(2; —3; —5) obpasyior 6a3uc. Pazioxurh BeKTOP

d(—1;5;5) 10 5THM BEKTOPAM.

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

4. Haittn np, @, ipu & = a n y = 2b + ¢, v7e a(—3; —1; —2), b(—7; —3; =3), ¢(18;9;5).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprenuKyaspaoro miockoctn AABC, rxe A(8;0;9),
B(7,—1;8), C(11;7;11).

6. BeraucuTs I01a/1b mapaJsuieaorpaMMa, IIOCTPOeHHOI0 Ha BeKTopax a = 4dm+3nu b = —2m+2n

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

7. Kommnanapusr m Bektopst a(l;2;4), b(0; —1; —2), ¢(2;1;3)7

8. BeramcsimTh 00beM TeTpasapa ¢ BepmuHaMu B Toukax Ay, Ao, Az, A4, mnomans rpanu As A3 Ay 1 BeICO-

Ty, OILYIIEHHYIO Ha 9Ty rpanb u3 sepunbl Ay, A1(9; —11;3), As(2; —6;1), A3(—3;—=3;3), A4(=7;—1;4).
9. HaiiTu KOCHHYC OCTPOrO yIJIa MexKJy IUIOCKOCTsME v & —y — 2= —2u 3:3x+ 224+ 3 =0.

10. CocraBuTh ypaBHEHHWE ILIOCKOCTH, Wpoxoagmieit wepes toukm A(—1;—6;4), B(1;-7;—-1),

C(—2; —5;10), u maiitn paccrosiame ot Touku S(8;0;2) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH 7, MpOXojgdiieii depe3 Touky M(—2;3;—2) nepneHanKyaspHO

MJIOCKOCTSIM T + Yy — 32+ Db =0nax+ 2y + 2 =4.

12. Cocraputh ypastenune npsamoil AB u naiitn paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(6;1;9),
B(7;2;9), C(—2;—6;10).
13. [IpuBecTu K KAHOHHYIECKOMY BHIY OOINMe ypaBHEHHS HPSIMO

xr+y —13=0

3r—y+2—28=0"
14. Haiitu koopaunater Touku M, cumverpuauaoit Touke M (0; —3;5) OTHOCHTENBHO TLIOCKOCTH 32X +
y+6z=4.

o3 — ¥l — 227 y pockocTbio 72 20 +y 4+ 2 — 12 = 0.

15. Haiiti yro mexxty npamoii [ @ % — 5
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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 C'Cy, a M genut pebpo AyB; B orHOmeHuun 1 : 2.

2. Hokazats, aro BekTOph a(—3; —1;2), b(—3; —1;0), c¢(—4; —2; 1) obpasyior 6a3uc. Pa3nokuts BeKTOP

d(0; —2; —3) 1m0 3TUM BEKTOpaM.

3. Haiitn xocunyc yria Mexay BekTopamu @ = m +n u b = 8m + 2n upu |m| = 1, [n| = 2V/3,

4. Haittn np, @, ipu © = b n y = a + 3¢, t7e a(8;21;12), b(2; —7; —4), c(—3; =7, =5).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA Ty, TeprneHuKyaspaoro miockoctn AABC, rne A(4;9;7),
B(3;8;6), C(7;11;11).

6. Berauc/iuTs ILI01a/1b MapaJuieorpaMMa, IOCTPOeHHOI0 Ha BeKTopax @ = —4m+4nu b = 2m —4n

npn [m| =5, [n| =3, (m,n) = §.
7. Kommnanapust m BekTopst a(3; —7;2), b(2; —3;0), ¢(—2; —1;3)7

8. Beramcurh 0b6bem Terpasapa ¢ BeprmuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYLIEHHYTO Ha 3Ty rpadb u3 Bepuuubl A. A(9;6;2), B(8;9;3), C(—2;2;1), D(10;2;1).

9. HaiiTu KOCHHYC OCTPOro yIya MexKy IIOCKocTsMu @ 7Tx — 3y +2z2=11up:—x+y+1=0.

10. Bamana mupamuna SABC xoopaunatamu sepmun A(—9;3;—2), B(—10;4;0), C(—6;—1;-9),
S(7;—-3;8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KaHOHWYECKHE YDaBHEHWs MpsIMOi, mpoxogmieil depe3 touky M (—6; —5; —8) napa-

JIEJIBHO TJIOCKOCTH T — by + 4 = 0 1 mepneHIuKyaIsapHO MPAMOi %‘4 = y_—g ==

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecan A(6;9;0),
B(4;8;—1), C(11;11;3).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIHME ypaBHEHUS HPAMOit

—2x+y+2+18=0

—br—y +5=0
14. Haittu koopamnarst Toukn M, cummerpuanoii Touke M (—10; —2;6) OTHOCHUTEIBHO IMIOCKOCTH
—6r +y+ 72 = —29.

15. Haiitu yron mexmy npsamoit [ xTJFG = y_—+12 = Zg—?’ U TJIOCKOCTBIO 7 : 3x — 2y + 2 — 12 = 0.
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BapwuanT 31.

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

d(2;8;8) 110 TUM BEKTOPAM.

3. Haiitn KOCHHYC yIiia Mexkiy BEKTOpaM# @ = —m +n u b = m + 2n upu |m| = 2, |n| = /2,
() = .

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

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, TeprnenuKyaspaoro miockoctn AABC, rie A(9;9;1),
B(11;7;2), C(8;14;1).

6. BerauciuTh 1m10ma b TpeyroJabHuKa, IIOCTPOEHHOI0 Ha BeKTopax @ = m —2n u b = —3m — 2n nupu

s

|m| =4, In| =3, (m,n) = 5

7. Jlexxar nm rouxkn A(7;8;9), B(5;7;8), C(10;6;14), D(4;8;7) B omuoit miockocTu?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 91y rpanb u3 Bepimunnl E. A(5; —4; —5), B(6;—3; —3), D(8;0; —6), E(7; —1; —5).

9. HaiiTu KOCHHYC OCTPOIrO yIJIa MEXKJy IUIOCKOCTsME @ —3x + 52 —5=0u B:x+y— 2= 2.

10. 3Bamanma mnwmpamumna SABC xoopamnatamu Bepmun A(—2;—8;0), B(1;-9;1), C(0;—-10;1),
S(6;0; —3):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBurh ypaBHEHUE TUIOCKOCTH T, Tpoxosiieit yepes Touky M (10; —5; —8) mapauiesbHo TpsMoit

x__36 = y_—_82 = 2 U NEPHEeHJUKYIAPHO IIOCKOCTA X + 9y — 2 = —0.

12. CocraButh ypaBuenue npsimoit AB u naiitu paccrosame ot Touku C' 10 1ol npsamoit, ecan A(3;9;5),
B(0;5;12), C(1;6;10).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit
—rx—=3y— 2z — 8 =0
T4+2y+324+22=0"
14. Haiitu xoopamnarsl Touku Mp, cumverpudanoit touke M (—4;1; —2) OTHOCHTENIBHO IJIOCKOCTH
r+2z+5=0.

15. Haiitn yron mexmy npsamoit [ : xT% = y—;rﬁ = %7 U TJIOCKOCTBIO T : « + 2y 4+ 32 = —9.
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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 A By, a M penut pedbpo DD B orHOmeHuu 3 : 1.

2. Jlokazath, uto BekTOpHl a(3;2;—1), b(1;2;1), ¢(5;1;—3) obpasyor Gasuc. Paziokuth BEKTOp

d(3; —5; —5) 1o 3TUM BEKTOpaM.

3. Haiitu kocunyc yrra mexkuy BekTopamu @ = m +4n u b = 2m + 3n upu /m| = 2, |n| = 1,
(m,n) = 7.

4. Haittn np, @, ipu = @ n y = 3b + ¢, tie a(5; —6; —7), b(4; —4; —5), ¢(—16;10;15).

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

6. Berauc/iuTs II0ma b IapaJjie/iorpaMMa, IOCTPOeHHOIO Ha BeKTopax @ = —4m+3nu b = —2m+n

npu [m| =1, [n| =5, (m,n) = 3.
7. Jlexxar nm roukn A(1;8;2), B(0;9;0), C(3;13;—1), D(0;7;2) B oxnoit miaockocTu?

8. BeramcsimTs 00beM TeTpasapa ¢ BepmuHaMu B Toukax A, Ao, Az, A4, mnomans rpanu As A3 Ay 1 BeICO-
Ty, OILYIEHHYTO Ha 9Ty Ipadb u3 Bepuunbl Ay. A1(8;8;—3), A2(9;7; —5), A3(10;17; —6), A4(12;3; —10).

9. HaiiTu KOCHHYC OCTPOrO yIyia MexKJy IUIOCKOCTsME = 8T +y +2z2=—-9u f:—x+y+7=0.
10. CocraButh ypaBHEHHE IIOCKOCTH, Tpoxoatieil uepes Toukn A(7;2;7), B(8;3;7), C(10;3;8), u naii-
T paccrogmue ot Touku S(0;6;4) 10 3T0i mIOCKOCTH.

11. CocraBurh ypaBHEHHEe ILIOCKOCTH 7, IPOXOAsiei yepe3 Touky M (—2; —5; —8) mapasuiesbHO Tpsi-

w48 _ y—1 _ 241 —
MOt 5= = Y5 = 55 M NepuenuKy/IgpHO miockoctn —3x + 4y — 8 = 0.

12. Cocrauth ypastenne npsamoil AB u naiitn paccrosiaue ot Touku C' 110 910t npsimoii, ecan A(7;9;4),
B(6;7;1), C(9;12;8).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPABHEHUS TPAMOiL
dr+2y— z +3=0
— 92 —3y+22+6=0
14. Haiitn npoeknuto Toukn M (31; —43;31) nHa miockocts —8x + 9y — 8z = —47.

. , 2
15. Haiitn yroam mezx gy npsmoii [+ 248 = £22 = £y nockocreio 7 —x +y — 2 = 13.



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 A By, a M nenut pedbpo DD, B oTHOIEHUA 3 : 2.

2. Jlokazarsb, uro BeKTOpHl a(3; —2;—2), b(5;3; —1), ¢(—1;4;2) obpasyor 6a3uc. Pa3moxuTh BeKTOP
d(—8; —1;3) no 3rum BeKTOpaM.

3. Haifitn Kocunyc yruia Mexy Bekropamu @ = m+6nub=m—nupn |m| =2, |n| =1, (m,n) = 5.

4. Haittn np, @, upu © = a +cu y = b, rae a(6;1; -2), b(1; —1; =5), c(—4;5;2).

5. Haiitu KOOpAMHATBI €JIMHUYHOIO BEKTOPA M, nepueHauKyasipuoro mwiockocru AABC, rue A(4;2;2),
B(7;0;1), C(6;1;0).

6. Boruncintsb 11013,/ napaJiiesorpaMMa, MoCTPOEHHOro Ha BeKTopax @ = 4m —2nu b= —m +2n

_ 3n

upu [m| = 3, |n| = 4, (MR) = ¥

7. Kommnanapust ju Bektopsl a(1l; —7;9), b(—3;5; —-3), e(—1;2; —1)?

8. Beramcaurh 00beM Terpasdapa ¢ BepimmHaMu B Todkax P, (), R, S, mnomaas rparun PRS u BhICOTY,
ONYIIEHHYIO HA 3TY Tpadb u3 Bepmmuanl Q. P(9;3;8), Q(8;2;6), R(12;4;3), S(12;5;10).

9. HaiiTu KOCHHYC OCTPOro yIjia MeXKJIY IIOCKOCTIME o x — Yy + 2= —10u [ : 4y — 4z — 6 = 0.
10. CocTaBuTh ypaBHeHUe ILIOCKOCTH, Ipoxosiei depes Touku A(1;3;4), B(6;5;5), C(0;2;4), u naiitu
paccrosgane ot Toukn S(—7;0;1) mo 9TOi MWIOCKOCTH.

11. CocraButh ypaBHeHHe MIOCKOCTH T, TPOXOJsIIeii yepe3 Touky M (—4; —4;7) mapasiebHo TPSIMbIM
z+1 _ y—3 __ 245 " z4+1 _ y+5 _ 245

-1 1 4 —1 3 3
12. Cocraputh ypashenue npsamoil AB u naiitu paccrosaue ot Toukn C' 10 310# npsimoii, ecan A(4;2; 3),
B(14;5;10), C(-3;0; —2).
13. IlpuBecTn K KAHOHUYIECKOMY BHIY OOINHME yPaBHEHWS MPSIMO
8r+2y+2+13=0
- -y —5=0
14. Haiitu npoekuuio rouku M (13;2; —14) na wiockocrs 3x —y — 2z = 9.

=5 — ¥5 — 2 y ockocTbio T —3% + 6y — 4z — 7 = 0.

15. Haiiu yros mexty npamoii [ @ T i
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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 B1Cy, a M menut pedbpo AB B orHOmenun 2 : 1.

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

d(—6;1; —2) no 3TuM BEKTOpaM.

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

4. Haittn np, @, ipu = @ + 3c n y = b, v7ie a(3;8; —11), b(—3;-2;7), c(—1;-1;2).

5. HaiiTi KOOpAMHATHI € AMHIIHOTO BEKTOPA My, Teprenukyaspaoro miockoctun AABC, rxe A(0; 0;0),
B(-10;1;1), C(3;—1;0).

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

3

upu [m| =4, |n| =1, (m,n) = 5

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(3;1;0), B(0;2; —2), C(2; —3; —5), D(2;0; —2)7?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH, nnomans rpaau ABC D u BeICOTY, ONYIIEHHY O
Ha 9Ty rpanb u3 Bepimnnl E. A(3; —2; —3), B(—3;1; —10), D(2; —4; —2), E(—4;1; —11).

9. HaiiTu KOCHHYC OCTPOro yIja MeXKJy ILIOCKOCTsIME @ —x — 2 — 14 =0mu B : 20 + 4y — bz = —4.

10. Bamana mupamuna SABC xoopaunatamu sepmun A(—3;0;0), B(—9;—1;0), C(—10;—-2;—-1),
S(8;—3;—4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHHe TUIOCKOCTH T, TIPOXOstieit uepes Touky M (1; —9;0) nepneHauKyaIsgpHO MI0C-

kKocTaM —7x +y+2=0u —4do +y+ 2z = 2.

12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 1oit npsamoit, ecin A(3;1;3),
B(6; —1;—-2), C(5;0;0).
13. TIpuBecTn K KaHOHUYECKOMY BHY ODIHME ypaBHEHUS HPAMOit
—10z+y+2+27=0
3r —y —7=0
14. Haiitu npoexmuio Toukn M (—19; —9; —2) ma miockocts 6x + Ty — 4z — 33 = 0.
z+3 _ ¥=5
—1

%:dHHHOCKOCTMOW:—2x+y+22—10:0.

15. Haittn yron mexmy npsamoit [ : T
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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 DC', a M nenut pedbpo BBy B orHomenun 2 : 1.

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

d(0;2;0) 10 5TUM BEKTOPaM.

3. Haiitu kocunyc yria mMexay BekTopamMu @ = m +n u b = —6m — 4n upu /m| = 1, |n| = 2,

4. Haittn np, @, ipu = a n y = 3b + ¢, t7ie a(2;5; —6), b(—1; —6;5), c(—3;18; —14).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyaspaoro miockoctn AABC, rre A(7;2;9),
B(8;7;10), C(5; —4;8).

6. BeraucauTs miroma b mapaJsiieorpaMMma, IoCTPOEHHOIO Ha BeKTopax a =4dm+nu b= —2m — 3n

npu |m| =1, [n| =5, (m,n) = 7.

7. Kommnanapust i BekTopst a(3;7;5), b(1;2;1), ¢(4;2;1)7

8. Brrumcimth obbem mapamnenenunena A; A, AsAysBiByBsB,, mwiomans rpann A;As Az A, uo BBI-
COTY, OLYIIEHHYIO Ha 3Ty rpanb u3 Bepmunbl Bi. Aj(4; —6;—5), As(b;—8;—3), A4(11;—12;-5),
By (5;—9; —2).

9. HaiiTi KOCHHYC OCTPOro yIjiaa MexKIy IIOCKOCTsMEu « @y + 22 — 11 =0u §: —br +y — 3z = 13.

10. CocraBuTh ypaBHEHHe IJIOCKOCTH, Upoxoasieir dgepe3 touku A(—6;8;—-9), B(1;7;,—12),
C(=9;9; —7), u naiitn paccrosiaue ot Touku S(—5; —5;0) 710 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHe MJIOCKOCTH T, TPOXosiiei depe3 Touky M (—6; —9;6) napaieabHo mpsaMoii

z—6 __ y—2 _ z—1 _
S = 5 = 5 4 HePIeHJUKY/IAPHO IIOCKOCTH —2x + 3y — 2 = —6.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 910i mpsimoii, eciu A(1;3; 1),
B(4;-2;0), C(3;0;0).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUsS HMPSIMOit

dr 4y +22=0

T —y+2+14=0"
14. Haittu koopmuuaTsl Touku M, cummerpudnoir Touke M (12; —14; —6) OTHOCHTETHHO IMIOCKOCTH
or — 8y — Hz = 31.

ut2 — 24y ocKoCTBIO T T — Y 4+ 2 = —3.

. . . _1 o
15. Haifiti yrom mMexxay npamoii [ @ = = #= 5



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 B1Cy, a M menut pedbpo AB B orHOmenun 3 : 1.

2. Hokazarb, uto BekTopbl a(l;—4;2), b(—2;1;—3), ¢(2;2;3) obpasyior Gazuc. Pa3moxKuThb BEKTOD

d(—3;0; —6) mo 3TuM BEKTOpaM.

3. Haifti KOCHHYC yI/Ia Mexay BeKTOpaMu @ = —7m —3n u b = —3m — n npu |/m| = 1, |n| = 2V/3,
(m,n) = F.

4. Haittn np, @, ipu © = a n y = b+ ¢, rae a(—1;2;2), b(1; —2; =3), ¢(0; —1;4).
5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rae A(7;6;2),
B(5;3;5), C(6;2;3).

6. BerauciuTh 1mwioia,ib mapaJiieiorpaMMa, IIOCTPOeHHOI0 Ha BeKTopax a = —4dm—+2nu b = —4m+3n

21

upu [m| =1, |n| =1, (Mm,7) = §

7. Jlexxar nm rouxkn A(7;2;1), B(8;—-3;5), C(7;3;0), D(5; —5;10) B omnoit miockocTu?

8. Borameauth o6beM TeTpadapa ¢ BepIImHaMH B TodYkax A, Ao, Az, A4, mwromanb rpanun A, AzAy
¥ BBICOTY, OLYILIEHHYIO HA 3Ty rpaHb u3 Bepudbl Ay. Aj(—5;6; —8), As(—3;4;—-7), A3(2;1;—10),
Ay(—1;1;,=7).

9. Haiitu KoCcHHYC OCTPOTO yI/ia MEXKIy IIOCKOCTAMA @ 3x +y — 12=0u f: —x + 2y — 3z = 15.
10. CoctaBuTh ypaBHEHHE IJIOCKOCTH, Ipoxosiieit yepe3 rouku A(—1;8; —6), B(1;9; —6), C(—6;7; —5),
u HaifTu paccrostane ot Toukn S(—7; —4;4) 10 9T0it MIOCKOCTH.

11. CocraBuTh KaHOHWYECKHE ypaBHEHUsI MPsAMOii, mpoxoigiieii yepes trouky M (5;8;9) mapasieanHo

IJIOCKOCTH —8x + 2y + 2 = —3 W NepneHIuKyAIpPHO TPIMO % = VTH = %2

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(6;3;7),
B(4;8;16), C(5;5;11).
13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUs HMPSIMOit
r— vy +z—1=0
—20+10y—2+20=0
14. Haiitu koopaunarel Touku M, cummerpudnoit Touke M (—1;2;4) OTHOCHTENBHO TIOCKOCTH X + Y —
82 —2=0.

15. Haiitur yros mexkay mpsimoit [ 252 = ¥ = 222 y qockocTbio 71 — + y + 2 = —5.
-3 3 ]



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
BapmanT 37.

1. B mapamnenenunene ABCDA,B,C1D, AB =a, AD = b, AA; = c. Beipasutb 4epes a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBi, a M genut pebpo A;D; B orHOIennn 2 : 1.
2. Hokazars, uto BekTOpH a(—3; —5;4), b(—2; —3;3), ¢(0; 3; —1) obpasyior H6a3uc. Pazioxurh BeKTOP

d(—4; —8;8) 1m0 3TUM BEKTOpaM.

3. Haifti KOCHHYC yI/Ia Mexy BeKTOpaMu @ = —5m + Tn u b = —2m + 2n upn |m| = 2, |n| = /3,
(m,n)=Z%.

4. Haittn np, @, ipu = 3a + 2c u y = b, rae a(—4; —4;-5), b(3;4;7), ¢(5;6;6).

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

6. BeraucauTs miroma b mapaJsiieorpaMma, IoCTPOEHHOIO Ha BeKTopax a = —2m —4nu b=4m+n
— _ —— =\ _ 37
npu |m| =1, [n| =2, (m,n) = F.

7. Kommnanapuer s sektopsl AB, AC, AD, rae A(3;8;4), B(2;6;—1), C(2;5;4), D(5;13;13)?

8. Buruucaurh obbeM TeTpasdjipa ¢ BepmimHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OLLYLIEHHYIO HA 9Ty rpadb u3 Bepuunbl S. P(9;6; —7), Q(11;16; —16), R(8;7;—9), S(8;7; —10).

9. HaiiTu KOCHHYC OCTPOro yIjia MexKJy IJIOCKOCTsIMA o & —y — 1 =0mu f: =2z — by + 7z = 13.

10. Bamama mwmpammma SABC koopammatamn Bepmun  A(—1;6;—1), B(1;7;0), C(—2;1;—-1),
S(=7;-3;3):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe ILIOCKOCTH T, POXOJsieil depe3 Touky M (4; —7;8) mapasieabHO MpsaMoii

x_—ff = y_—_; = % U TIEePIEHIUKYISIPHO TLIOCKOCTH 3T + 2y 4+ 42 = 8.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 sroit mpsamoit, ecin A(0; 1; 8),
B(2;0;11), C(—1;2;6).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIME ypaBHEHUS HPAMOit
—r—y+3z =0
—r—2y+524+2=0
14. Haiitu npoexmuio touku M (34;10; —24) na mwiockoets —6x — 2y + 7z = —36.

o7 — 6 — =44 y yockocrio T 4 3y 4+ 2 = 14.

15. Haiiir yroor Mexkty npamoit [ @ #5 il 3



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 BC, a M genut pebpo A;B; B oTHOIIEHNH 3 : 2.
2. Hokazarb, ato BekTopbl a(—1;2;0), b(—3;5;1), ¢(—3;5;3) obpasyior Gazuc. Pa3moKuthb BEKTOD

d(4; —6;4) 110 3TUM BEKTOPaM.

3. Haiitn xocmmyc yriia Mex1y BEKTOpaM# @ = —m + 3n u b = —3m + 3n npu /m| = /3, |n| = 2,
(m,n)=Z%.

4. Haittn np, @, ipu * = a n y = 3b + ¢, v7ie a(1; —3;2), b(—1;6; —3), c(—1; —24;6).

5. HaiiTi KOOpAMHATEI € AMHIIHOTO BEKTOPA My, TeprenuKyaspaoro miockoctn AABC, rre A(8;4;9),
B(4;5;10), C(15;1;7).

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

21

|m’ =3, |'I’L’ =4, ('n/z,\'n) — 73
7. Kommnanapus! s sektopsl AB, AC, AD, rae A(3;1;6), B(0; —7;13), C(2; —1;9), D(—1; —8;13)?
8. Beramcsants 00beM TeTpadmpa ¢ BepmmHaM#u B Toukax A, B,C, D, mmomans rpanu ACD u BHI-
COTy, OLYILIEHHYIO Ha 3Ty rpanb u3 Bepmunb B. A(=5;—1;-3), B(-3;-2;—10), C(—6;—6;—3),
D(=7;-9;-2).

9. Haiitu KOoCHHYC OCTPOTO YIJIa MEXKIy IJIOCKOCTAMHA @ —7x —Hy+2=2u f:—y—z=0.

10. 3agana nupamuna SABC koopaunaramu sepiius A(2;4;3), B(9;6;2), C(—1;3;4), S(—8;6;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) HaiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHue MIOCKOCTH 7, mpoxojsrieit depe3 touky M (—2; —10; —7) mapasieabHo mpsi-

MO ”CT_?’ = y_—_f = % U MePHEeHIUKYIAPHO IIOCKOCTH —% — Y + 32 = —3.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(1;0;2),
B(3;3;-3), C(0; —1;4).
13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIIHME ypaBHEHUS HPAMOit
9z +vy —13=0
— 2 +y+z+15=0"
14. Haiitu npoekmuio touku M (8;27; —18) ma miockocts —3x — 9y + 7z = —115.

15. Haiiti yroa Mexkny opamoi [ : 28 = Y55 — 2 g yockocrpio 7: 87 — 4y — 2 — 8 = 0.
1 1 1



Numusuayansaoe /13 o kypey «Ananurumdeckas reomerpusy 2021. T'pymma MT12-11.
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 A1D1, a M penur pedbpo AB B orHOmenun 2 : 1.

2. Hokazars, uto BekTOPH a(—3; —2;5), b(—2; —3;2), ¢(3;1; —5) obpasyior 6a3uc. Pa3inoxurh BeKTOpP

d(3;6; —5) 110 3TUM BEKTOPAM.

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

() = =,

4. Haittn np, @, ipu = b u y = 3a + ¢, v7ie a(2;3; —6), b(—2; —1;3), c(—6; —5; 14).

5. HaiiTi KOOpAMHATHI € AMHITIHOTO BEKTOPA Ty, TeprnenuKyasipaoro miockoctn AABC, rie A(9;7; 3),
B(1;8;4), C(16;6;3).

6. BeIaucuTh IJIOMA/Ih TPEYTOJAbHIKA, IIOCTPOCHHOI0 Ha BEKTOpax @ = —3m +4n u b = —m + 2n

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

7. Jlexxar nm rouxkn A(4;8;1), B(3;7;,—1), C(9;12;8), D(—3;1; —8) B oHo# MIOCKOCTH?

8. Beraucurh 0b6bem Terpasapa ¢ BepimuHaMu B Toukax A, B, C, D, mnomans rpanun BC'D u BhICOTY,
OLYLIEHHYIO HA 3Ty rpadb u3 Bepumubl A. A(—1;—-8;9), B(1;-9;9), C(4;—10;10), D(5; —11;12).

9. Haiitu KocuHyc OCTPOro yrjia MexK/y IJIOCKOCTSIMU @ —x — 3y —3z=12u f:x+2+4=0.

10. Bagana mupamuna SABC xoopaunatamu Bepmun A(—4; —4; —5), B(2; —6;—8), C(—11;—1;—1),
S(5;2;=T7):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE IUIOCKOCTH T, MPOXOsiieil vepe3 Touky M (—9;4; 10) mapaureJibHO MPsIMBIM
46 _ y+7 _ 242 m T — y=3 _ z+1

-1 2 1 4 1 1 -

12. CocraButh ypasuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit mpsamoit, ecan A(6;9;2),

B(5;10;2), C(4;10;3).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIHME ypaBHEHUS HPAMOit
r +2y—2-—-27=0

20—y +24+11=0
14. Haittu koopaunarst Touku M, cummerpuanoit Touxe M (24; —13; 3) oTHOCHTENBHO MIOCKOCTH —9x+
oy — 2z = —12.

15. Haiitu yroa mexkmy mpamoit [ : 220 = Y53 — 2y nnockoerbio m: 0 — 2y — 32 — 7 = 0.
2 2 2



