NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanrt 0.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AD, a M nemur pebpo BB, B oTHOmeHun 2 : 3.

2. lokazaTh, 910 BeKTOPHI a(2; —3; —5), b(2; —1; —2), ¢(—1;2; 3) obpasytor 6azuc. Pa3noxkurbh BEKTOP
d(8; —5; —10) mo 9TUM BEKTOpaM.

3. HaiiTn kocumyc yria Mesiy BeKTOpaMim @ = —m +n n b = 3m + 2n npu |m| = V2, |n| = 2,

(m,m) =17

4. Haittn np,x, mpu = b u y = 3a + ¢, t1e a(1l; —6; —2), b(1;2;1), c(—1;14;8).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(1;8;6),
B(2;7;7), C(—4;4;9).

6. Beraucanth 1mioma b TpeyroJbHUKa, MOCTPOEHHOTO Ha BEeKTOpax @ = —2m + 2n u b = 4m + 3n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rae A(6;9;2), B(15;11;7), C(11;10;5), D(10;10;4)?

8. Boraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunabl A;. A(8;4;4), B(9;12;1), D(9;9;1), A;(6;—3;11).

9. HaiiTu KOCHHYC OCTPOr0 yIJia MeXKJIY IUIOCKOCTIMH o i —y +2=9u : —x + 8y — 13 =0.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxofgmeil wepe3 rtouku A(—8;—4;—3), B(-T7;-3;—4),
C(—9; —2; —1), u naiitn paccrosaue ot Touku S(0; —3; 1) 10 9TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Tpoxo/siieii uepes Touky M (10; —6; 5) mepnen UK yIsipHO MLI0C-
KocTaIM —x — Ty —2z=Tunz+y+2+3=0.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;4;2),

B(2;6;2), C(—1;11;3).

13. IIpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUsI MPSMO
r+4y—32—25=0
r+5y—22—-22=0"

14. Haiitu koopmmuarsl Touku Mj, cummerpuuanoii Touke M (—10;11;3) oTHOCHTEIHHO IIOCKOCTH
—3r+4y+2z—-12=0.

e w7 z—=5 __ y—4 _ 243 . —
15. Haiitu yroor mexy mpamoit [ : #32 = “—= = 2= u mwIockocThio 7 @ —3x — 2y — 22 — 1 = 0.

16. Ha miiockocru jgan rpeyrosbauk ABC ¢ sepruimnamu A(—3; —1), B(1;21) u C(—7; —3). Tpebyercst:
a) Hamucarh obimune ypasHenust npaMbix AB n AC;

6) maiitu juHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (1) u (1);

e e e N e N

’K) HAUTH KOODJAUHATH TOUKH F, CHMMeTPUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanr 1.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepenuna pebpa A By, a M nenut pebpo AD B orHOmennn 3 : 1.

2. Jlokasarb, uro BekTOpbl a(5; —2;6), b(2;1; —1), ¢(—2;2; —5) obpasytor 6asuc. PasioxKuTh BEKTOP
d(—9; —3;3) mo ITUM BEKTOpaM.

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

(m,m) = 3.

4. Hafitu np,@, 1pn © = a + 3c u y = b, rie a(5;18; —18), b(1;4; —3), c(—1; —5;4).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;0;0),
B(4;10; —-1), C(4;1;0).

6. Berauciutsb n1o1ma b napaJiiesorpaMMa, MoCTPOeHHOro Ha BeKTopax @ = 4m —4nu b= —2m+n

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

7. Jlexkar o rouku A(2;1;7), B(3;—1;7), C(3;4;12), D(2;0;6) B 0au0# miockocTu?

8. Beruncoiuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepimunabl F. A(9;0; —7), B(7;1;—6), D(6;2; —5), E(4;4;1).

9. HaitTu KocuHyC OCTPOTO YIia MeKIy MIoCKocTIMu o :x — 2y — 11 =0wu f: —2x — 3y + 5z = 11.
10. Bamana mupamuga SABC koopaunaramu Bepmua A(6;9;5), B(13;8;1), C'(1;11;8), S(1; —6; —6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosinue ot BepruuHbl S J0 wiockoctu ABC.

11. CocTaBuTh ypaBHEHEE ILIIOCKOCTH T, Tpoxogreit uepes Touxky M (10; —10; —7) mapamieasHo TpsMoii

46 _ y—2 _ =z —
£3 = 5 = 5 ¥ NepUeHJUKYJIAPHO mIocKocTn —2x — y — 3z = 6.

12. CocraButh ypasHaenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 9T0# mpsimoii, ecau A(2;6;2),
B(3;0;7), C(3;1;6).
13. TIpuBecTn K KAaHOHUYECKOMY BHJLY ODIMe ypaBHEHUS HPAMOit
20+2y—2— 2 =0
—3x+y +23=0"

14. Haiitu npoeknuto Touku M (3;6;6) Ha mwiockocTh x +y — z = —9.
. w7 a7 y—4 . _
15. Haitti yrom mexxay mpamoii [ 1 #3+ = £ = % u miocKocThio 7 : ¥ — 2y + 2 — 5 = 0.

16. Ha wiockocru jan rpeyrosbuuk ABC ¢ Bepimnamu A(2;1), B(8; —16) u C(—6; —11). Tpebyercst:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUHATH TOUKH F — nepecedenns npambix (1) u (1);

TN TN TN TN N N N

’K) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanr 2.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pedbpa BC, a M aenut pebpo DD, B orHOmenun 2 : 3.

2. lokazath, 9T0 BeKTOpHl a(—1; —4;6), b(1; —1;2), ¢(—2; —2; 3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—1;2; —3) mo 9TUM BEKTOpaM.

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

4. Haittn np,x, pu * = @ +cu y = b, rae a(2;2;5), b(1;2;4), c(3; —4; —6).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHaukyasspaoro miockoctu AABC, rme A(0; 3; 2),
B(5;0; —1), C(—3;5;3).

6. BeraucanTs miomnaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKTopax a = 4m +3n u b = —2m —n upn
|m| =3, In| =3, (m,n) = %”

7. Komunanapuwt s sektophl AB, AC, AD, rae A(9;8;8), B(6;9;6), C(10;10;11), D(10;8;9)?

8. Berunciurh o0bem napasienenunena ABC' DEFGH, nnomanab rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(—2; —7;0), B(0;—8;2), D(0; —6; —2), E(—3; —4;—5).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAME « : 2x + 2y +2z=15u f: —2x —3y+4 = 0.

10. CocraBuTh ypaBHEHHE TILTIOCKOCTH, Tpoxoidameii wepe3 touknm A(—8;—2;—1), B(—6;—1;3),
C(—=5;0;0), u Haiitn paccrosiame ot Touku S(6; —8;5) 70 ITOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHe IIOCKOCTH T, TPOXo/siieii uepes Touky M (6; —1; 10) mepnen UK yIsipHO MLI0C-
KocTaM 3x — 3y —z=1u —bxr +4y + 2z -6 =0.

12. Cocrauth ypasuenne upsamoil AB u naiitu paccrosiaue ot Toukn C' 10 310#t npsimoii, ecan A(1;4;0),

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

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypaBHEHWS MPIMON
204+ y —22—15=0
3r+2y+ 2z —22=0"

14. Haiitu npoeknuto Toukn M (8; —24; —7) nHa miockoctb 8 — 9y — 2z + 5 = 0.
2

% = Z;6 M TUIOCKOCTHIO 7 : 20 —y — 2 = 1.

15. Haiitn yros mMexk iy npsamoit [ : xT%
16. Ha mrockoctu nan rpeyroiasuuk ABC ¢ sepumunamu A(3;2), B(2;—5) u C(1;4). Tpebyercs: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HAliTW JJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIHCATh 00IIee ypaBHEHHe CepeMHHOIO TepneHuKyasapa K cropore AC

1) HamucaTh oblee ypaBaenue ouccekrpuch yria BAC,

e) HallTH KOOpAMHATH TOuKH F — nepecedenust npsambix (1) u (1);

(
(
(
(
(
(

’K) HATH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanrt 3.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa C'Cy, a M ngenut pebpo AB B orHOMmeHnu 1 : 2.

2. lokazath, 9T0 BeKTOpHI a(4; —1;—4), b(3;1; —4), ¢(3; —2; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(5; —1; —8) mo 9TUM BEKTOpaM.

3. Haiitn KocHHyc yria MexkIy BeKTOpaMnm @ = m — 3n u b = —m + 4n npu |m| = 2v/2, |n| = 1,

(m,m) =17

4. Haittn np,x, mpu = b u y = 3a + 3¢, rae a(5; —6; —1), b(1; —1; -1), e(—7;5; 2).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;5;5),
B(5;13;5), C(3;10;6).

6. BeraucmTh mI0Ia/ib TPeyrojabHuKa, IMOCTPOEHHOTO Ha BeKTOpax a = —3m —3n u b = —m — 2n

mpu [m| =5, |n| =1, (m,n) = §

T
7. Jlexar sin rouku A(2;7;4), B(5;5;—4), C(—2;8;13), D(1;7;6) B 01Ol 110cKOCTH?

8. Boeraucsuts 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
ONYIIEHHYIO Ha 3Ty rpabb u3 Bepiunabl C. A(6;9; —3), B(6;7; —2), C(7;12;—6), D(8;2; —10).

9. HaitTu KocuHyC OCTPOTO YIi1a MeKIy TIOCKOCTAMA o' x —y + 2z =1u f: —4dxr — Ty —4 = 0.
10. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosimeii uepe3 toukn A(—1;—7;0), B(4;—5;3), C(1;—6;2),
u HaiiTu paccrosane or Toukn S(—8; —2;0) 10 9T0il MIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOjsineil depe3 Touky M (—1;3;5) napaieabHo npsaMoii

z+3 _ y—2 _ 242 _
52 = 47 = Z5° ¥ IepuenJuKyIsipHo WIocKocTH —4x — y + 22 = 3.

12. Cocrauth ypastuenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(2;0;5),

B(1;1;8), C(—1;2;13).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
—x+5y—2—22=0

x4+ 4y —21=0

14. Haiitu koopaunater Toukn M, cuvmmerpuanoii Touke M (—10;8;3) orrocuTesbHO mI0CKOCTH 9T —
6y + z = 42.

2=2 = ¥4 = =55 g qrockoeThio i x — y + 82 — 12 = 0.

15. Haittn yron mexmy npsamoit [
16. Ha wiockocru jan rpeyrosbuuk ABC ¢ Bepimnamu A(0;2), B(9; —11) u C(—8; —22). Tpebyercst:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUHATH TOUKH F — nepecedenns npambix (1) u (1);

TN TN TN TN N N N

’K) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanr 4.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa CCq, a M nemut pebpo A;B; B orHommenun 3 : 1.

2. Jokazarb, aro BekTopbl a(2;3;0), b(0;1;—4), ¢(3;3;5) obpasyoor 6asuc. Pa3iokuTb BeKTOp
d(3;5; —3) Mo ITUM BEKTOPaM.

3. Haiitn KOCHHYC yIyia Mex<Iy BeKTOpaMin @ = m — 3n u b = —m — n upu |m| = 2, |n| = V2,
(m,n) = 7.

4. Haittn np,x, pu * = @ n y = 2b + ¢, t1e a(—2;2;5), b(—1;4;5), c(4; —9; —10).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;2;9),
B(7;3;11), C(—1;1;8).

6. BerancanTs mioma b napaJjiiesorpaMma, MoCTPOeHHOro Ha BeKTopax @ = m+n u b = 2m — 3n

5m

mpu [m| =2, |n| =1, (Mm,n) = %

7. Komuianapusl jin Bektopsl a(—1;3;4), b(—2;7;5), ¢(1; —5; —5)7?

8. Beruncautsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomanek rpanun PQS u BbIcOTy,
ONYIIEHHYIO Ha 3Ty rpadb u3 Bepiuabl R. P(0;3;8), Q(—1;1;5), R(—3;1;6), S(—7;2;9).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy MIOCKOCTIME ¢ : —x —y +1=0wu 3 : 6x + by — 62 = 5.
10. CocraBurh ypaBHEHHE ILTOCKOCTH, Tpoxojseil epes toukn A(4;7;7), B(3;8;8), C(—1;6;7), u
naittu paccrosiune or Touku S(0; —8;0) 10 9TOM MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, Hpoxojsrieii depe3 rouky M (0; —7;3) napaieabHO MpsMbIM
x+4 _ y—=5 __ z—4 i z+7 y+2 _ z4+4

1 3 1 1 -1 2

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(6;2;9),

B(9;4;10), C(13;7;11).

13. IlpuBecTn K KaHOHHYIECKOMY BHUJY OOIIHe ypaBHEHUs HPAMOMN
—x —y—2z—2=0

5e4y+ 2z +11=0

14. Haiitn koopamuarsl Touku M, cummerpudnoii Touke M (—10; —12;12) 0OTHOCHTENBHO MIOCKOCTH
Tr+8y—T72+7=0.

15. Haiitu yro mexy npamoit [ : 25 = _i44 = % U IJIOCKOCTBIO T : x +y + 22 — 1 = 0.

16. Ha miockocru jan rpeyroiabauk ABC' ¢ sepuiunamu A(—5;3), B(—6; —4) u C(—9;7). Tpebyercs:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl ('

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpJMHATH TOUKH F — nepecedenus npambix (1) u (1);

TN TN TN TN N N N

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanr 5.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa AB, a M nenut pedopo B1C; B oTHOmmenun 3 : 1.

2. lokazath, 9T0o BeKTOpHl a(—1;1;2), b(—2; —5;1), ¢(—1; —2; 1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(2;9;1) mo 3TUM BEeKTOpaM.

3. Haiitu kocmuyc yryia MexJy BeKTopamu @ = —m +2n u b = —2m — n upu |/m| = 2, |n| = 1,

4. Haittn np,x, ipu * = @ +3c n y = b, tue a(—7;21;18), b(4; —3; -3), ¢(3; —7; —5).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHaukyasspaoro miockoctu AABC, rme A(6;8; 8),
B(7,9;7), C(1;9;8).

6. BeraucimTh 1JI0IAAh Mapa/LieorpaMMa, MTOCTPOEHHOTO Ha BeKTopax a = m +n un b= —3m — 2n

mpu [m| =5, [n| =4, (m,n) = 3.

7. Kommianapust s Bektopsl a(3;2;6), b(1;3;7), ¢(0;4;9)7

8. Beruncoimth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepmunabl F. A(7;1; —2), B(9;—8;—7), D(6;4;0), E(7;3;—1).

9. HaiiTu KocuHYC OCTPOTO yIvIa MEXKIY MIOCKOCTAME ¢ : —3x +2 —4=0u B : —2x — 2y + 2z = —13.

10. Bamama mumpammma SABC woopaunatamu Beprma A(—2;—8;6), B(—6;—4;9), C(—1;-7;7),
S(—7;,—2;2):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEeHHUe IIOCKOCTH T, TIPOXostiieil uepes Touky M (5;4; —9) neprneHanKyaspHO MI0C-
kKoctTaM ¢ —y+3=0uzxz+y+2+4=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosaume ot Touku C' 10 1oit npsamoit, ecan A(4;0;6),

B(9;3;4), C(12;5;3).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
204+y+32—13=0
T +y—2z+2=0"

14. Haiitu npoekiuto toukn M (18; —4;7) na wiockocts 6x + y + 62 = 0.

ut3 — 222 y ockocTbio T — 2y — 2 + 7 = 0.

o+l yt3
-1 -3 —2

15. Haiitu yros mexay npamoii [ :

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaavu A(4; —5), B(18;—3) u C(0; —9). Tpebyercst:
a) HammcaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAlTW JJTMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC
1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

) HallTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

TN TN TN TN TN N N

JK) HAHTH KOODAMHATH TOUKM F', cHMMeTpUIHON Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapuanr 6.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa A1 D1, a M ngemur pebpo DC' B oTHommenun 3 : 1.

2. Jlokasarb, uro BekTOpbl a(4; —4;—1), b(1;3;—3), c¢(—4;1;3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(2;3; —4) Mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yria Mexjay BekTopamu @ = —2m +n u b = m —n npu /m| = 2, |n| = 1,
—_— 2
(m,n) = .

4. Haittn np,, mpu * = @ u y = b + 3¢, tme a(2; —2; 1), b(7;—1; -3), c(—1; 1;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(1;9;2),
B(—6;11;1), C(0;8;3).

6. BeraucinTh mionaib TpeyroibHuKa, MOCTPOEHHOTO HA BEKTOpax @ = —m —n u b = —4m + n nupu

m| =3, In|=4, (m,n) = %”

7. Kommanapust s Bektopsl a(—1; —5; —6), b(0; —1; —1), e(—1; =7; —8)7

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepimunabl E. A(5; —1; —6), B(7;—2;—8), D(4;9; —11), E(2;0; —3).

9. HaitTu KocuHyC OCTPOTO YIIa Me¥KIYy IIOCKOCTAME ¢ : —6x + 3y +T7z2=2uf:x+ 2+ 14 =0.

10. Bagana mupamuna SABC koopauuatamu sepra A(—9; —3; —1), B(—10; —2; —4), C(—12; —1; -9),
S(—6;—3;6):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHE IIIOCKOCTH T, TPOXOAIIeii Yepe3 Touky M (—2;1; —6) napa/iesbHO MpsIMbIM
=6 _ y=5 _ z—1 _x _ y+3 _ 244

1 1 2 75 6 =5
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosume ot Touku C' 10 roit mpsamoit, ecan A(0; 1;7),

B(1;5;10), C(—1;—-2;5).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
—v —2y+ 2+ 9 =0
—Te—bBy+2:+424=0"

14. Haiitu koopaunarel touku Mi, cummerpudnoii rouke M(—6;—1;—1) OTHOCUTENBHO ILJIOCKOCTH
—8x 4+ Ty + 72+ 47 = 0.

%%:%:%HHHOCKOCTBIOW12$+3y—QZ:9.

15. Haittn yron mexmy npsamoit [
16. Ha miockocru gan rpeyroisuuk ABC ¢ Bepmmuamu A(4;2), B(—11;7) u C(0;14). Tpebyercsa: (a)
HammcaTb o0rue ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

e) HaiiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIx (r) o (1);

(
(
(
(
(
(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTETBHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanr 7.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
qg= KM, tne K — cepenuna pebpa AA;, a M ngennt pedbpo DC' B oraOMmennu 3 : 1.

2. okazath, 9To BeKTOpHI @(3;0; —1), b(3; —1; —2), ¢(1; —2; —1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(7; —6; —7) Mo ITUM BEKTOPAM.

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

(m,m) = §.

4. Haittn np,x, ipu * = @ n y = b + 3¢, t1e a(3;5;2), b(12;7;19), c(—4; —4; 7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;7;0),
B(-2;9;3), C(4;6;—1).

6. BerancanTs miaoimaih TpeyroJabHuKa, MOCTPOEHHOTO Ha BeKTopax @ = —3m +n u b = —3m — 3n

npu jm| =2, |n| =1, (m,n) = &

7. Jlexar siu rouku A(4;4;4), B(9;7;—1), C(2;3;6), D(2;9;10) B onnoit miockocru?

8. Bouruncanrs o6bem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 3Ty I'paHb u3 Bepiuubl B. A;(2;—6;9), Ax(—1;—4;8), A4(1;—7;0), B1(1; —6;6).

9. HaitTu KocuHyC OCTPOTO YIiIa MeKIy TLIOCKOCTAMHA v @ —2x + 2y +2=0wu 5 : —2z + 3y — 2z = 10.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, WpoxXoigmieit wepes toukm A(—9;2;—-3), B(-8;3;—4),
C(—12;6; 1), u maiitn paccrosaue ot Touku S(3; —7; —2) 10 9TOi MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (—8;2; —6) napaJuiesib-
z+4 y—6 _ 2+1

HO TIOCKOCTH T — 4y + 2 = ( ¥ NepueHuKyJIapHO TPAMOi — >

12. Cocrauth ypastuenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(4;3;5),

B(6;—2;-3), C(3;6;10).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
3r—2y+ 2z —12=0
Tr—5y+22—23=0"

14. Haiitu npoeknuto Toukn M (—6; 15;1) Ha mrockocts —Hz + 3y — 2z = —31.

15. Haittn yroo mesky npsmoit [ 1 228 = ¥ = 25 g mockocetsio m: —x +y + 2 = 0.

16. Ha mnockoctn maun rpeyronasunk ABC ¢ sepmunavu A(—5;3), B(—3;14) u C(3;7). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

B) HAiTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIECATh 00IIee ypaBHEHHe CepeMHHOTO TepneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

e) HallTH KOOpAMHATH TOUKH F — nepecedenust npsambix (1) u (1);

(
(
(
(
(
(

’K) HalTH KOODAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE HHO NpsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapuanrt 8.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa AA;, a M genut pebpo BiC) B orHOMEHNn 1 : 2.

2. Jlokasarsb, uro BekTopbl a(0;2;—1), b(1;4; —1), ¢(—2;1; —2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(9;8;3) Mo 3TUM BEKTOpaM.
3. Haiitu kocmuyc yrya Mex/ay BeKTopamu @ = —2m +n u b = —bm — n upu |/m| = 1, |n| = 2,

s

g.
4. Haiitu npy, nipn € =bn y = a + ¢, rae a(—5;4;5), b(6; —6; —5), ¢(—1;0; —9).

(m, ) =

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneH uKyIsspaoro miockoctu AABC, e A(5;7;5),
B(8;8;4), C(0;4;9).

6. BerancguTs mIomaib napaJsiiesiorpaMMa, ToCTPOEHHOrO Ha BeKTopax @ = 3m +n u b = 3m + 2n
npu jm| =1, |n| =2, (m,n) = %.

7. Jlexar sim rouku A(1;3;5), B(—2;4;3), C(2;3;6), D(—1;4;4) B osHO# 110cKoCTH?

8. Boeraucuth 06bem Terpasapa ¢ BeprmnHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BbIicOTY,
OMYIIEHHYIO Ha Ty Tpab u3 Bepmunbl A. A(—11;1; —2), B(—6;—2;0), C(—8; —1;—1), D(—13; —5;2).

9. HaitTu KocuHYC OCTPOTO YIiia MeyKIy MIOCKOCTIMHA ¢ : ¢ — 22 +4 =0u [ : —4xr —y + 3z = 13.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, WpoxXoagamieit wepes toukm A(—5;1;-8), B(-—8;2;-9),
C(—3;0; —10), u Haiitn paccrosiame ot Touku S(—7;1; —6) 10 3T0¥ MIOCKOCTH.

11. CocTaBuTh ypaBHEHHE IJIOCKOCTH T, Hpoxogﬂmeﬁ gepe3 Touky M (—5;2;10) mapaaiesbHo npsamoii

%7 = yT_l = Z“ 1 TEePIEHIUKYIAPHO TIOCKOCTH & — Yy — 7 = 0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(7;9;9),

B(6;12;7), C(8;5;12).

13. IIpuBecTH K KaHOHHYIECKOMY BHIY OOIINe YPaBHEeHNs IPAMOI
2042y —2—17=0
— 2 +3y—2+8 =0

14. Haiiru koopamuarsl Touku M, cummerpudanoii Touke M (5;2; —4) OTHOCHTENBHO IIOCKOCTH —X —
oy + 2z = 8.

15. Haittn yron mexmy npsamoit [ : CCT_I = y—J{?’ = % U TJIOCKOCTBIO T @ —x — 6y — 4z — 2 = 0.

16. Ha wiockocru jan rpeyrosbuuk ABC ¢ Bepimnavmu A(4; —2), B(—11;3) u C(—4;22). Tpebyercst:
a) Hamucarh obimue ypasHenus npaMbix AB u AC;

6) maiitu juHy Meauansl BD;

B) HaliTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (T) u (1);

TN TN TN TN N N N

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCHTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuanrt 9.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
qg= KM, tne K — cepenuna pedpa AA;, a M ngennt pedbpo DC' B orHOMmennn 1 : 2.

2. Hokazarb, uro BekTopsl a(2;1;1), b(—3;—2;0), ¢(4;1;2) obpasyior 6a3uc. PaszioxKuTh BEKTOp
d(6; —1;6) Mo 3TUM BEKTOPaM.

3. HaiiTn kocHHyC yria MesKiy BeKTOpaMi @ = —2m —3n u b = m —n npu |m| = /3, |n| = 2,

(M) = o,

4. Haittn np,x, pu = b+ 2c n y = a, tae a(5; —2; —3), b(20; —7; —15), ¢(—7;3;6).
5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasipaoro miockoctu AABC, rme A(3;1;1),
B(9;5;-2), C(8;4;—1).

6. BeraucnTh 1101181 TPEyToJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = m — 3n u b = —m + 2n nupn

m| =2, |n| =1, (m,n)= 1.

7. Kommianapust s Bektopbl a(—5; —3; —2), b(8;7;1), ¢(5;4;1)?

8. Berunciuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty I'padb u3 Bepiunabl F. A(—3; —8; —4), B(—6;—15;4), D(—4;—11;—1), £E(0;0; —13).

9. HaiiTu KocuHyC OCTPOTO YIa MeXKIy IIOCKOCTAMU ¢ : 7x +4y+2=—14du f:—x —y=0.
10. Bamama mwmpamuga SABC xkoopmmuatamu Bepmua A(—7;10;9), B(—6;12;8), C(-8;9;11),
S(1;3;—6):

a) coCcTaBUTH ypaBHenue miockocru ABC,
6) HaiiTu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KaHOHWYECKHE ypPaBHEHWs MPsIMOii, mpoxosmieil depe3 touky M (—3; —6; —3) napas-
=4 __ y+4 _ 247

JIeJIBHO TIOCKOCTH —32 + y = —8 U HMePIeHIUKYIAPHO MPAMO =5 5 1

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit mpsamoit, ecin A(8;9;7),

B(10;8;4), C(7:10;9).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE yPaBHEHUsI MPAMOI
r—1y —2z—5 =0
r+2y— 2z —27=0"

14. Haiitu koopaunarsl Touku M, cummerpuunoii rouke M (—4; —14; —27) 0THOCHTEILHO ILJIOCKOCTH
r+4y+ 9z = —58.

15. Haiitu yros Mexkay npsamoit [ : %‘6 = %27 = £ M INTOCKOCTBIO T : —x —y + 2 — 7= 0.

16. Ha mmockoctu gam tpeyronsuuk ABC ¢ Bepmuuamu A(0; —2), B(5; —17) u C'(12; —6). Tpebyetcst:
a) Hammcarh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

e) HaiiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIx (r) o (1);

N TN TN TN N TN N

JK) HaWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 10.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa AB, a M nenut pedopo B1C; B oTHOmmenun 3 : 1.

2. Jlokasarb, uro BeKTOpbl a(—2;4;1), b(—5; —1;—4), c(4;4;5) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—7;—9; —10) mo 3TUM BEKTOpaM.

3. Haiitu kocmuyc yryia Mex/y BeKTopamu @ = —3m +2n u b = —m — n upu |/m| = 2, |n| = 1,

(m,m) = 3.

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;5;1),
B(4;7;2), C(5;8;1).

6. BeraucanTs mioma b nmapaJsiiejorpaMmMa, ToCTPOEHHOrO Ha BeKTopax a =2m+nu b= —-3m —4n

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

7. Kommnanapuet jin sexropbt AB, AC, AD, rae A(4;1;6), B(8;2;9), C(—1;0;2), D(7;—1;11)?

8. Beruncauth 00beM TeTpasgapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A A4 n BbI-
COTY, OMYNIEHHYIO HA 3Ty rpaHb u3 Bepuiunbl As. A1(—9;2;2), As(—7;3;0), A3(—10;2;4), A4(—5;4; —5).

9. HaiiTu KOCHHYC OCTPOrO yIja MeXKJIY IIOCKOCTIME v : & —y +2z=7Tu B :y+5z+6=0.

10. Bamana mupamuna S ABC koopauuatamu sepun A(1; —3;5), B(0; —2;6), C(0; —6;5), S(—6;3; —=7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Bepruubl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, TPOXOsIIeii depe3 Touky M (9; —1; —6) mapaiesbHo TpaMbIM
42 _ y+3 _ 246 n 2T — y+1l __ 245

1 6 0 1 -1~ 1
12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 91oit npsimoii, ecau A(0;0;5),

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

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
-z +y+z—1=0
—9r—y —19=0"

14. Haiitu npoeknuto Touku M (—9;0;8) Ha mwiockocTs —2x — y + z = 14.

15. Haittn yron mexmy npsamoit [ : “”_—+15 =42 = ZT+5 1 IJIOCKOCTBIO 7 @ —2x + 2y — 22 — 13 = 0.

16. Ha msiockocru pan rpeyrosibiuk ABC ¢ sepuimnamu A(—2; —5), B(—19; —11) u C(—14; 3). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,
6) maiitu juHy Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 Beprmuabl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

(
()
(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTUKYastpa K cropore AC;
(
(e) maiiTu KoopMHATH TOUKH F — mepecedenus npaMbix (1) u (11);

(

’K) HAUTH KOODJAUHATH TOUKH F, CHMMEeTPpUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.
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Bapmant 11.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa BBy, a M genut pebpo DC B oTHOUEHNHN 2 : 3.

2. Jlokasarb, uro BekTOpbl a(—2;1;3), b(—1;—2;2), ¢(—1;2;1) obpasytor 6asuc. PasioxKuTh BEKTOP
d(6;3; —10) mo 3TuM BeKTOpaM.

3. Haiitu kocunyc yrra mexkmy BekTopamu @ = 3m —2n u b = 2m + n upu /m| = 1, |n| = 2,
4. Hafitu np,@, npu * = bu y = a + 3¢, re a(—5 —3;7), b(1;2; -1), c(1;1; -2).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;4; 2),
B(—4;2;5), C(5;3;3).

6. BoramcyimTh mioma s napaJuiesiorpaMMa, moCTPOEHHOTO Ha BeKTopax @ = —m +4n u b =m — 3n

npu |m| =4, |n| =5, (m,n) =

7. Kommnanapust i sexropst AB, AC, AD, rae A(7;9;1), B(10;13;—-9), C(6;6;6), D(6;7;5)?

3
T

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaan A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiuubl By. Ay (—1;7;9), Ay(1;10;9), A4(1;6;7), B1(—4;0;8).

9. HaiiTu KocuHyC OCTPOTO YIIa MeKIYy MIOCKOCTAMU ¢ : —x + 2y — 3z =6u [ : —x + 2y = 0.
10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxosmieii depes3 Ttoukn A(5;7;—7), B(10;8; -5), C(8;8; —4),
u HaiiTu paccrosane or Toukn S(—5; 6; —8) 10 9T0i MIOCKOCTH.

11. CocraBuTh ypaBHEHUE ILIOCKOCTH T, IPOXOsiei depe3 Touky M (—3; —1; —3) mapasuieabHo npsamoii

z+3 _ y—1 _ z2-5 _
£ = 4 = I ¥ IepueHuKyIsipHO II0CKOCTH 22 +y — 3 = 0.

12. Cocrauth ypastenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;4; 1),

B(2;5;0), C(—5;11;-8).

13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
—r+2y—10z+1=0

—z+y— 92 +1=0

14. Haiitu koopaumuaTsl Touku M, cummerpuanoii Touke M (—11; —20; —13) 0OTHOCHTENBHO TIOCKOCTH
4r + 9y + 5z = 16.

= ¥ = 2= gy nnockoerbio m: —3x +y + 62 — 6 = 0.

15. Haittn yron mexmy npsmoit [ : “”_—+12
16. Ha wiockocru gan rpeyrosibiuk ABC' ¢ Bepimnamu A(3;2), B(12; —11) u C'(—1; —10). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUHATH TOUKH F — nepecedenns npambix (1) u (1);

TN TN TN TN N N N

’K) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 12.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedpa D1C4, a M npenut pedbpo BC' B oTHommenun 1 : 2.

2. Jlokasarb, uro BeKTOpbl a(3; —1;—4), b(—4;2;5), ¢(—2;1;4) obpasytor 6azuc. PasioxKuTh BEKTOP
d(4; —1; —4) mo 9TUM BEKTOPaM.

3. Haiitu kocuuyc yriia Mexay BeKTopamu @ = —m —n u b = —2m — 9n upu |/m| = 2, |n| = 1,

() = 2.

4. Haittn np, @, ipu * = b+ 3c n y = a, t1e a(3; —3; -2), b(7;6;3), c(—4; —1; -1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(9;4;7),
B(11;11;6), C(8;1;8).

6. BeraucanTh maoia, ik napaJjiesiorpaMma, MocTPpoeHHOTo Ha BeKTopax a = —3m—3nun b = —4m—2n

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

7. Kommnanapuet jin sexropst AB, AC, AD, rae A(0;9;3), B(4;0;4), C(1;7;3), D(1;6;4)?

8. Beraucanth o6bem napasnenenunega ABC DA, B1C1 D,, miomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl Ay. A(2;0;7), B(4;-9;4), D(2;4;8), A1(3;—5;5).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy ILIOCKOCTAMU v @ 4dx — Ty —bz=2u f:—x+2—12=0.

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

a) cocTaBUTH ypaBHenue miockoctu ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraButh ypaBHEHHUE IIOCKOCTH T, TIPOXOstieii uepe3 Touky M (2;1; —5) nepneHanKyaspHoO MI0C-
koctaM —4x +2y+2—-3=0um 92 -5y —22+5=0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecan A(5;0;2),

B(6; —2;-3), C(4;3;9).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
T —2y -2 =0
2r+ y +2+15=0"

14. Haiitu npoekiuio toukn M (—16;44; —16) ma niockocrs —Hz + 9y — 22 = 68.

4 .
46 == 24 y mockocTeio T x4y — 2 = 0.

15. HaidiTu yros mexk iy npsamoit [ : 5

16. Ha mockoctu nan tpeyroabauk ABC ¢ sepimunavu A(—2; —2), B(—15; —11) u C(—8; —20). Tpe-
Oyercst: (a) mamucars obuiue ypaHenust npsimbix AB u AC'

6) maiitu nauHy mMeauansl BD;

B) HAlTW JJTMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

) HallTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

(
(
(
(
(
(

JK) HAHTH KOODAMHATH TOUKM F', cHMMeTpUIHON Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 13.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AD, a M gemur pebpo C'CY B oTHomenun 1 : 2.

2. lokazath, 9T0 BeKTOpHI a(5;3; —5), b(—5;1; —2), ¢(—1; 3; —5) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(8; —6;10) mo 3TUM BeKTOpaM.

3. Haiftu xocuHyc yriaa Mexiay BekTopamu @ = —m +2n u b = —m + n upu [m| = 2, |n| = 1,

(m,m) = 3.

4. Haittn np,x, mpu = 3a +cu y = b, t1e a(7;6;2), b(1; —1;1), c(—19; —20; —7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;9; 8),
B(8;10;8), C(6;10;9).

6. Berauc,iuTh 1J101a/1b mapaJsiieorpaMma, MoCTPOeHHOr0 Ha BeKTopax @ = —4dm+nu b = —4m—2n

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

7. Jlexar jiu rouku A(7;5;7), B(12;8;6), C(10;3;14), D(6;4;8) B ouHoil 1maockoctu?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—8;—9;7), B(—12; —12;7), D(—13; —16;4), A;(—12; —14;5).

9. HaiiTu KocMHYC OCTPOTO yIVIa MEXKIY MIOCKOCTAME ¢ : —x + 2y — 32 = —2u f: —3x + 22 — 14 = 0.
10. CocraBuThb ypaBHEHHE ILIOCKOCTH, Mpoxosiieii uepe3 toukn A(—3; —2;0), B(3;—3;3), C(2;-3;2),
u HaliTH paccrosane or Touku S(8;2;1) 10 3T0i MWIOCKOCTH.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPIMOil, Tpoxosiei yepe3 Touky M (—1;3;3) napaieabHo
=1 _ y=2 _ 2+1

IWIOCKOCTH —2 — 7y — 22 — 4 = 0 1 NepneHauKyIapHO IpaMoii 5 5 i

12. Cocraputh ypastuenne upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(7;4; 1),

B(6;5;—1), C(5;5; —2).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
—5r+6y—32—19=0
2r—y + 2z —6=0

14. Haiitu koopaunater Touku M, cumverpuanaoit Touke M (0; —6;3) OTHOCHTENBHO TLIOCKOCTH 3T +
3y —2z—-9=0.

15. Haittm yron mexmy npsamoit [ : %2 = yTJrG = % U IJIOCKOCTBIO T 1 —x — Yy + 2+ 9 = 0.
16. Ha muiockocru pan rpeyronbuuk ABC ¢ Bepumunamu A(2;3), B(5; —18) u C(14;15). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (T) u (1);

(
(
(
(
(
(

’K) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 14.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa D1C4, a M npenut pedbpo AD B orHOmenun 3 : 1.

2. Jlokazarb, 4t0o BekTOpHI a(—4; 1; —5), b(—2; —5;0), ¢(—3; —1; —3) obpasywor 6a3uc. Pa3iokuTh BeK-
top d(—8; —5; —7) Mo ITUM BEKTOPaM.

. _
3. Haifrn kocumyc yria Mexkay BeKTopaMu @ = m—2nub=m—nnpu /m| =1, |n| =2, (m,n) = 3.

4. Haittn np, @, ipu & = b u y = 2a + ¢, v7ie a(7;7; —2), b(—3; -2;2), c(—9; —13;4).

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rie A(9;0;7),
B(16;—2;8), C(3;3;5).
6. BeraucanTh 1mi0ma/ b napaJuiejorpaMmma, HoCcTPOeHHOro Ha BeKTopax a =4dm +nu b= —3m —4n

27

npn [m| =4, [n| =5, (m,n) =3

7. Kommnanapust ju Bektopsl a(—9; —5; —1), b(—2; —1;0), ¢(7;3; —1)7

8. BeraucauTh 00beM TeTpasapa ¢ BeplIInHaMHu B ToUKax A, Ao, Az, Ay, mnomans rpasun Ay As Ay 1 BbI-
COTy, OIYIIEHHYIO Ha 3Ty rpanb u3 Bepmmubl Az. Ay (7;7;—5), Ay(6;6; —2), A3(9;9;4), A4(5;6;—1).

9. Haiitu KocuHyC OCTPOTO yriia MeKIy IJIOCKOCTIMHU T + 6y —T7Tz=13u f:—y+ 2+ 5=0.

10. CocraBuTh ypaBHEHHE ILJIOCKOCTH, mpoxoigmieii uepes touku A(—8;—3;6), B(—T7;—5;5),
C(—7;—2;6), u maiitu paccrosuue ot Toukn S(5; —4; —5) 10 ITOM IOCKOCTH.

11. CocraBurh ypaBHEHHEe IIOCKOCTH 7, IPOXOAsiiei yepe3 Touky M (—6; —8; —8) mapasuresibHO Tpsi-

o or+4 _ y—2 _ z=5 —
MO 5= = Y= = 232 U NepueHJUKYJIAPHO II0cKocTn —x — 3y = 4.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# npsimoii, ecu A(4;3; 8),
B(6;4;11), C(—1;1;1).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIHME ypaBHEHUS MPAMOit
-z —2y+ 2z —26=0
—4r—y +32-29=0"

14. Haiitn xoopauuatsl Touku M, cummerpudnoit Touke M (—2; —8; —25) OTHOCHTEIBHO MIOCKOCTH
—r+2y+924+24=0.

ITH:y_—-i_;:_iE)HHJIOCKOCTBIO?T:—LL’—y+Z:6.

15. Haiditu yros mMexk iy npsamoit [ :
16. Ha maockoctu nan tpeyronbauk ABC ¢ epmmaamu A(—5; —4), B(—11;13) u C(1; —8). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

e) HafiTu KOOpAMHATEI TOUKH E — mepecedenust upsmbix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO NpsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 15.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AD, a M nemur pebpo BB, B oTHOmeHun 2 : 3.

2. lokazath, 9t0o BeKTOpHI a(1;1; —2), b(—3; —3;4), ¢(—3; —1; 3) obpasytor 6azuc. Pa3noxkurbh BEKTOP
d(3; —7; —1) mo 9TUM BEKTOpaM.

3. HaiiTi KoCHHYC yIa MexKiy BeKTopamu @ = —m +n u b = —2m + 5n upu |m| = /2, |n| = 2,

(m,m) =17

4. Haittn np,x, pu = @ +2c u y = b, t1e a(—14; —1;-9), b(3;1;1), ¢(6; 3;2).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MEePHeHTuKyIsspHoro miockoctu AABC, e A(4;2;8),
B(6;1;0), C(3;3;15).

6. BeraucnTh 110131 TPEYyTOJIbHUKA, TIOCTPOEHHOTO Ha BeKTOpax a = 2m +n u b = —3m + n upn
|m| =4, In| =4, (m,n) =°C
7 ? ) 6 *

7. Jlexar sin rouku A(1;6;8), B(5;7;17), C(2;6;10), D(1;7;9) B oaHoil miockocTu?

8. Beruncautsh 00beMm Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomane rpanun PQS u BbICOTy,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl R. P(2;0; —5), Q(—3;3;1), R(0;1;—-3), S(11;4; —12).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy TLIOCKOCTAMA o @y + 2 +9=0wu §: —8xr — 4y — 2z = 11.
10. CocraBuTh ypaBHeHHE MIOCKOCTH, mpoxosiieii uepe3 Toukn A(0;3;4), B(—2;2;3), C(—=3;5;5), u
Haiitu paccrosiuue or Touku S(—8; —1;3) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOJsiieil yepe3 Touky M (—8;1; —8) mapaJiieabHo mpsamoii

x—4 _ y—2 _ z—5H _
= = 45" = £ 1 UepueHuKyIsApHO WIOCKOCTH —2% + y + 32 = —4.

12. Cocrauth ypastuenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(2;0;7),

B(—1;4;14), C(4;-3;2).

13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
2r— vy —17=0
—3r42y+2+19=0"

14. Haiitu koopmuuarsl Toukn M, cumverpuanoit Touke M (—18;21; —9) OTHOCHTETHHO MIIOCKOCTH
9r — 9y + 4z — 58 = 0.

15. Haittm yron mexmy npsamoit [ : %5 = _if = # U IJIOCKOCTBIO T : ¢ —y + 2 — 9 = 0.

16. Ha wiockocru gan rpeyroibuuk ABC ¢ seprumnamu A(1; —4), B(—20; —1) u C'(13; —16). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUHATH TOUKH F — nepecedenns npambix (1) u (1);

TN TN TN TN N N N

’K) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 16.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rtne K — cepeauna pedpa A1 D, a M penut pedbpo DC' B orHotmenun 1 : 2.

2. Jlokasarb, 9to BeKTOpH a(3;—2;1), b(—3;6;2), ¢(—2;3;1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(8; —5;5) M0 ITUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BekTopamnm @ = m +n u b = —4m — 3n npu |m| = 2, |n| = 2V/3,

(M) = o,

4. Haitrn np, @, mpn ¢ = @ +2c n y = b, v1e a(—5 —4;6), b(1;1; -1), ¢(1;2; —1).

5. HaiiTi KOOpJMHATBI €JIMHUIHOTO BEKTOPA My, MEePHeHIuKyIsspHoro miockoctu AABC, e A(3;9;7),
B(4;4;7), C(4;3;8).

6. BeraucanTh 110103,k TPEYTOJIhHIKA, MOCTPOEHHOTO HA BEKTOpax @ = 2m + 2n u b = 4m — 3n upn
lm| =1, |n|=2, (m,n) =2
7 ? ) 4 "

7. Kommnanapuer i sexropst AB, AC, AD, rae A(2;0;3), B(—6;—5;6), C(0; —1;6), D(—3; —3;1)?

8. Beramcanrs 0o0beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiromanbk rpaaun A, AsAs u
BBICOTY, OMYIIEHHYIO Ha 3Ty Ipadb u3 Bepmmabl Ay, A;(—6;—3; —12), Ay(2; —8;—8), A3(7;—12;—5),
Ay(—1;—6;—10).

9. HaiiTi KOCHHYC OCTPOro yriaa MexKIy IIOCKOCTaME o @y + 22+ 10=0u [ : —4o + 2y — 4z = 13.

10. Bamana mmpamuga SABC koopamuatamu weprmma A(—1;—5; —8), B(0;—3;-9), C(2;—6;-7),
S(—5;—1;8):

a) cocraBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrogiHue ot Bepruutbl S 10 wiockoctu ABC.

11. CocraBurh ypaBHEHEE TUIOCKOCTH T, TpOXosieit yepes Touky M (3; —5; —10) napaiesbHo TpsMoii

z+2 _ y—1 _ 2—4 _
£= = 9 = 57 M UePHeHJUKY/IAPHO IJI0CKoCTH —dx — y — 22 — 2 = 0.

12. Cocrauth ypastenue npsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310i npsimoii, ecan A(9; 2;5),

B(12;1;10), C(7;3;2).

13. [IpuBecTn K KAHOHUYECKOMY BHJIY OOIIHE yPABHEHUS MPSIMO

—3r +y — 4 =0
10z —y+2z—13=0"

14. Haittu koopmuuarsl Touku M, cummerpudanoir Touke M (13; —17;—9) OTHOCHTETHHO MIOCKOCTH
—4dr+Ty+52—9=0.

z—4 _

-3 2

y+1 _ 245
1

15. Haiitu yros mexkiy npsamoit [ : U IJIOCKOCTBIO 7 @ —3x + 1y — 22 = —8.

16. Ha mnockoctu nan tpeyronbauk ABC ¢ Beprmmuamu A(—3;1), B(18;4) u C(15;19). Tpebyerca: (a)
HammcaTh obImue ypapHeHusa npsambix AB u AC

0) maiitu nauny meauansl BD;

B) HaliTW JJIMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C';

I) HamucaTh oblee ypaBHEHHEe CepeMHHOTO MepHeHIuKyasspa K cropore AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC

e) HallTH KOOpJAMHATH TOUYKH F — nepecedenus npsambix (1) u (1);

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpuaHoil Touke B oTHOCHTE HHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 17.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa DC', a M nenut pedpo A1 D B oTHOImeHun 2 : 3.

2. Jlokasarb, uto BekTOpbl a(4;—3;1), b(3;—1;1), ¢(5;—3;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(0;1; —1) mo sTuM BEKTOpaM.

3. Haiitu kocumyc yria mMexy BekTopamu @ = —7m +3n u b =m —n upu |m| = 1, |n| = 22,

(m,m) =17

4. Haitrn np, @, mpn = @ u y = 2b + ¢, e a(l; =3; =2), b(—1;6;4), ¢(3; =10; -9).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;3;6),
B(3;8;6), C(4;9;7).

6. BeraucnTh 1m101ma,1b apaJie/iorpaMMa, MoCTPOeHHOT0 Ha BeKTopax a = —3m—+3nu b = —2m+4n

mpu [m| =5, |n| =4, (m,n) = .

7. Kommianapust jin Bektopsl a(—7; —1;2), b(—2;3;3), ¢(6;2; —1)7?

8. Beramcanrh 00beM TeTpasipa ¢ BepuimHaMH B Toukax Ap, As, Az, Ay, mwiomans rpaan A AsAs u
BBICOTY, OMYIIEHHYI0 Ha 3Ty rpaHb u3 BepmmHbl As. Ay (—8;—7;0), Ay(—9;—4;0), A3(—3;—2;—2),
Ay(—5;3;—1).

9. Haiitu KOCHHYC OCTPOTO YIJIa MEXKIy IIOCKOCTAMHA @ —x + by + 14 =0u f: —x — 2y — z = 1.

10. CocraBuTh ypaBHeHUe IIIOCKOCTH, Ipoxosiei uepes Toukn A(4;0;5), B(7;2;6), C(3;1;6), n naiitu
paccrosiaue ot To9ku S(—4;7; —2) 10 9TOl MIOCKOCTH.

11. CocTaBuTh KAHOHHYECKWE YPABHEHHsI MPSIMOii, mpoxosimeii uepe3 Touky M (—2; —5;4) mapasiensb-

_ o 47 _ y—1 _ 246
HO TJI0CKOCTH —% — S5y — 32 — 5 = ( ¥ mepueHuKyAspHO NpaAMoil =5 = = = =,

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# mpsimoii, ecan A(8;8;9),

B(7;7;,11), C(13;12;0).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

{ —dr+y  +18=0

—3r+y+2+11=0

14. Haiitu npoeknuto Touku M (—3;34;21) Ha miockocts 2 — 9y — 3z — 1 = 0.

= L2 = 285 y rockocTbio T 1 @ 4 2y — 2 = 14,

z—3
3

15. Haittm yron mexmy npsmoit [ :
16. Ha mutockocru jan tpeyroibuuk ABC ¢ Bepmmuavu A(2; —2), B(1;5) u C(4; —4). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

(6) HaiiTu aymunHy Meguansl BD;

(B) HaliTH AJIMHY BBICOTHI, OMyIeHHON U3 BeputuHbl '

(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTHKYastpa K cropore AC;
(n) manucars obiiee ypapaenne ouccekrpucel yriaa BAC,

(e) maiiTu KoopAMHATH TOUKH F — mepecedenus npaMuix (1) u (11);

(

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCHTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 18.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Dy, a M nenut pebpo BB; B orHotmennn 2 : 1.

2. Jlokasarb, uto BekTOpbl a(b;2;—5), b(3;1;—2), ¢(3;—1;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(7; —4;9) mo 3TUM BEKTOpaM.

3. Haiitu xocuuyc yraa Mexjay Bekropamu @ = 2m + 3n u b = 2m + 2n upu |/m| = 2, |n| = 1,

(M) = 2.

4. Hafitu np,@, tpn ¢ = a u y = b + 3¢, re a(—4; -5;4), b(6;2; -7), c(—2; —1;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;2;7),
B(5;3;12), C(6;4;16).

6. BerancjmmTh MJI0MIAAb TPEYTOJbHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 2m + 3n u b = 3m + n upn

m| =4, |n| =4, (m,n)=1%.

7. Kommnanapuer i sexropst AB, AC, AD, rae A(7;5;0), B(9; —2;2), C(6;3;1), D(4;4;1)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepinunbl By. A;(—7;0;5), Ay(—4;—5;0), A4(—7;3;7), B1(—5;—3;2).

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy IIOCKOCTAMHA ¢ : ¢ + 2y +3 =0u §: —2x + 3y — z = —12.

10. CocraBuTh ypaBHeHHE MJIOCKOCTH, mpoxofsmeii dwepes toukn A(9;—6;0), B(6;—11;—-2),
C(11; —4; 1), u maiitn paccrosiaue ot Touku S(6;4;7) A0 9TO¥ MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (—7;6; —1) napauieb-

o _ o v—4 _ y—1 _ z4+5
HO TJIOCKOCTH T — 2y + 82 = 3 W NepHeHuKYISPHO MpsIMOil = = = = ==,

12. Cocrauth ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(6; 1; 3),

B(8;—-2;2), C(5;3;3).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
r +2y—>52z—-21=0
20+ 5y —92—-26=0"

14. Haiitu npoeknuto Toukn M (6;13; —13) Ha miaockocts —8z — Ty + 10z = 157.

= y—;A‘ = 222w mrockocThIo 1 ¥ — 2y + z = 11.

15. Haiditu yros mMexk iy npsamoit [ : xTJrS
16. Ha mnockoctn maun rpeyronasuunk ABC ¢ Bepmunamu A(2; —5), B(6;23) u C(6; —9). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

e) HafiTu KOOpAMHATEI TOUKH E — mepecedenust upsmbix (r) u (1);

(
(
(
(
(
(

’K) HAWTH KOODJAMHATH TOUKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 19.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedbpa BBi, a M genut pebpo A;D; B orHotmennn 3 : 1.

2. lokazaTh, 910 BeKTOpHI a(3; —4; —3), b(5; —3; —2), ¢(—2; 1; 1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—10; —6; —4) 1O 3TUM BEKTOpaM.

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

(m,n)=Z.
4. Haittn np,x, pu * = @ +3c u y = b, t1e a(—11;-5;2), b(—4;2; —1), ¢(2; 1; —1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;4;1),
B(2;5;-3), C(—1;3;2).

6. BerancamTh 1I0ma b mapaJsieiorpaMma, ITOCTPOEHHOTO Ha BeKTopax @ = 3m —n u b = 4m — 2n

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

7. Kommanapust jin Bektopsl a(—1; —1;0), b(3;2; —1), ¢(2;1; —1)7?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl Ay. A(2;—2;2), B(7;—5;4), D(—1;0;2), A1(=3;1;1).

9. HaiiTu KocuHyC OCTPOTO YIIa MeKIy IIOCKOCTIMHA @ —3x + 2y +10=0u f: —x + 2y — 2z = 2.

10. CocraBurh ypaBHEHHWEe IJIOCKOCTH, Tpoxojdmieil depe3 toukn A(—1;—8;—10), B(3;—7;—10),
C(—10; —10; —9), u maiiTn paccrosame ot Touku S(6; —2; —3) 10 TOi MIOCKOCTH.

11. CocraBurh ypaBHEHHe IIOCKOCTH T, TPOXOJsiiei yepe3 Touky M (—9; —8; —5) mapasuiesbHO Tpsi-
=6 _ y—5 __ 2+6 n z—6 _ y+2 _ 247

MBIM —¢ 2 3 5 3 2

12. Cocraputh ypasuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8; 3;5),
B(9;0;0), C(7;7;11).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
—3x+y +3=0
20 —y+2+7=0"

14. Haiitu npoeknuto Toukn M (—28;11;14) na miockocts 9z — Ty — 82 = —53.

i w7, x _ yt3 _ 2-6
15. Haiitn yro mexxy npamoii [ @ -5 = 22 = &5

U TJIOCKOCTBIO T @ —x + 2y + 2 — 2 = 0.

16. Ha miockoctu gan tpeyroiabauk ABC ¢ epmunamu A(3; —3), B(10; —20) u C(11;5). Tpebyercst:
a) Hanmcars obmue ypasuenust upsmoix AB u AC;

6) Haiitu nauHy Meauanbl BD;

B) HAliTW JJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIHCATh 00IIee ypaBHEHHe CepeMHHOIO TepneHuKyasapa K cropore AC
1) HamucaTh oblee ypaBaenue ouccekrpuch yria BAC,

e) HafiTu KOOpAMHATEI TOUKH E — mepecedenus upsambix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 20.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
qg= KM, tne K — cepeauna pedbpa DC, a M nmenut pedbpo AA; B oraOmennn 2 : 1.

2. Jokazatb, uto BekTopbl a(—1; 1; —3), b(—1;2; —3), ¢(—3; 3; —5) obpasyior 6asuc. Pa3iokurh BEKTOP
d(2; —3;6) Mo 3TUM BEKTOPaM.

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

(M) = o,

4. Hafitu 1p,@, 1pn © = a n y = 3b + ¢, rae a(—3;1;-2), b(5; —2;4), c(—10;9; —15).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(1;7;7),
B(=7;8;7), C(—8;8;8).

6. BeraucanTh 1maoia ib napaJiesiorpaMMa, MocTPOeHHOTOo Ha BeKTopax a = —4dm—+2nn b = —4m—4n

mpu [m| =4, |n| =5, (m,n) = 1.

7. Jlexar sin rouku A(4;8;0), B(5;9;3), C(7;9;5), D(6;11;8) B 0auoii miockocru?

8. Berancoimth o0bem napasienenunena ABC' DEFGH , nnomanab rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepimunabl F. A(8;5;1), B(7;4;3), D(6;3;4), E(12;10; —4).

9. HaitTu KocuHYC OCTPOTO YIiIa MeKIY TLIOCKOCTAMA v @ —2x +y — 12=0wu [ :4x — 2y + 32z = 9.

10. CocraBurh ypaBHeHHe ILUIOCKOCTH, Tpoxoidameil wepe3 toukn A(—7;10;—8), B(—4;15;—6),
C(—3;14; —5), u maiitu paccrosaue ot Touku S(0;0; —7) 10 9T0i MIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOjsineil depe3 1ouky M(—5;9;4) napaieabHo npsamoii

z—1 _ y—2 _ 245 _
- = 47 = 2 ¥ OepuenuKyIsipHO I0CKOCTH 32 + 2y + 32 = —1.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(0; 3; 1),

B(-3;4;0), C(2;2;1).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
-z —y—42—-4=0
20 +y+32+3=0"

14. Haiitu npoeknuto Toukn M (—17;13; —11) ma miockocts 3z — 3y + 2z + 24 = 0.

15. Haittn yros mesky npsivoit [ @ 2= = 222 = 2y yockocrsio 7 1 @ + 2y — 42 — 14 = 0.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmmnamu A(2; —5), B(—12; —3) u C(6; —1). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

e) HafiTu KOOpAMHATEL TOUKH E — mepecedenus npsmbix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 21.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa B1C1, a M nemut pedbpo AA; B orHomenun 3 : 1.

2. Hokazarb, uro Bekropsl a(0; 1;2), b(3;4; 3), ¢(1;2; 1) obpasytor 6azuc. Paznoxuts Bektop d(8; 10;0)
10 STUM BEKTOPAM.

3. Haiftu kocumyc yria Mexy BekTopamu @ = m —n u b = —5m + 3n upu |m| = 3, |n| = 2V/3,

(m,m) = §.

4. Haiiru ip, 2, npn & = 2a + 3¢ u y = b, e a(=5; =9;6), b(5;4; —4), (5;4; =3).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;2;3),
B(4;5;6), C(3;1;5).

6. BeraucimThb miomna b napaJsiie/iorpaMma, ImocTPOeHHOTO HA BeKTOpax @ = 2m +4n u b = 4m + 2n
21

mpu [m| =5, |n| =1, (Mm,n) = §

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

8. Beramcanrs 00beM TeTpasipa ¢ BepuimHaMH B Toukax Ap, As, Az, Ay, mwiromanbk rpaaun A, AsAs u
BBICOTY, ONYINEHHYIO Ha 3Ty rpaHb u3 Bepmuubl Aj. A;(10; —1;—15), Ay(6;0;—7), A3(12;—2;—14),
Ay(7;1;—14).

9. HaiiT KOCHHYC OCTPOr0 yIjia MexKJIy IIOCKOCTAME v : —& — 2+ 13 =0mu 3 : 3z + 8y + 4z = 14.

10. CocraBuTh ypaBHEHHE ILJIOCKOCTH, mpoxoigmeii uepes rtouknm A(2;—2;—4), B(1l;—1;-3),
C(—2;—3; —1), n naiitu paccrosguue ot To9ku S(8; —4;3) 10 ITOMH WIOCKOCTH.

11. CoctaBuTh ypaBHEHHE TLIOCKOCTH T, TPOXOsiiei depes Touky M (4;6; —2) mapaieabHO TpsMOii

z—5 _ y—1 _ z+1 _
£ = 4 = =5 u nepnenauKkyaapuo miockocrn 4r +y — z+5=0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 9T0# npsimoii, ecau A(2;2; 3),

B(3;—1;4), C(3;0;3).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
20+ 6y+2—21=0
r +5y+2z—15=0"

14. Haiitu npoeknuto Touku M (3;1; —13) na miockocts —x — 3y — 3z + 5 = 0.

o e 7. _ y+7 _ z—6
15. Haiitu yrom mexy mpamoit [ : 55 = = = ==

U IJIOCKOCTBIO 7 @ —2x + 2y — 22 = —6.

16. Ha wiockocru jan rpeyrojbauk ABC ¢ Bepuunavu A(—4;3), B(—21;9) u C(8;11). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (T) u (1);

TN TN TN TN N N N

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCHTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 22.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepenuna pebpa A By, a M nenut pebpo AD B orHOmMennn 1 : 2.

2. Jlokasarb, uto BekTOpbl a(3;0;—5), b(—5;2;2), ¢(—5;1;6) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—8;7; —8) mo 9TUM BEKTOpaM.

3. Haiitn KOCHHYC yIiia MexkIy BEKTOpaME @ = —m —n u b = m + 4n upu |m| = /3, |n| = 2,

(M) = o,

4. Hatitn npy @, npu & = @ + ¢ u y = b, rae a(—3; —1;3), b(=2;2;1), €(2; —5; -9).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;1; 1),
B(6;10; —1), C(5;6;0).

6. BeraucanTs miomaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKTopax a = 3m —n u b = —2m + 4n upn

im| =3, |n| =3, (m,n)=1.

7. Jlexar siu rouku A(5;5;2), B(6;5;0), C(4;8;1), D(5;4;3) B 0aH0ii 1110cKOCTU?

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaaun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(7;6;4), B(11;9;5), D(0; —2;1), A1(10;10;5).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy MIOCKOCTIMH @ —y — 2+ b =0u f:3x —3y+2="T7.

10. Bamama mmpammma SABC woopaunaramu wepriua A(—2;4;—6), B(—3;9;-5), C(—1;-3;-38),
S(2; —4;—5):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiiieit depe3 Touky M (—1;8; —2) napaieabHo npsamoii
x _ y—1 _ 243
)

U NEePIEeHIUKYIAPHO IJIOCKOCTH & + Yy — 2 = 0.

1 —2
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(3; 8; 8),
B(0;10;15), C(7;5; —2).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

x+ 5y —14=0

r+8y+z—18=0"

14. Haiitu npoeknuto Touku M(1;1; —16) na miockocts 3z — 2y + 3z = —3.
15. Haiitu yrox mexay npsimoii [ : 2=F = ¥ = 22w nockocrsio m: 22—y +z — 7 = 0.

16. Ha mutockoctu nan tpeyroabauk ABC ¢ Bepmmuavu A(3; —5), B(6; —26) u C'(21; —23). Tpebyercst:
a) Hamucarh obiue ypasHerus npaMeix AB u AC

6) maiitu nauHy Meauanbl BD;

B) HAlTW JJIMHY BBICOTHI, OMYIIEHHOH 13 Bepruabl C';

) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreH/uKyasapa K cropone AC
1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

) HallTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

TN TN TN TN TN N N

JK) HAHTH KOODAMHATH TOYKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 23.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Bi, a M aenut pedbpo BC' B orHomennn 3 : 1.

2. lokazath, 9T0 BeKTOpHI a(—4; —5;0), b(—1;2; —5), ¢(2;3; —1) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(—2;—2; —1) mo 3TuM BeKTOpaM.

3. Haiitn KOCHHYC yIiia Mexkiy BEKTOpaMiH @ = m +n u b = —m — Tn upu |m| = 2, |n| = V2,

(M) = 22,

4. Haittn np,x, mpu = 2a +cu y = b, re a(—2; —6; —3), b(1; —3; —1), c(5;12;1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIsspaoro miockoctu AABC, e A(1;0;7),
B(—6;1;6), C(—5;2;6).

6. BerancmTh 1I0ma b napaJsiesorpaMMa, TOCTPOeHHOIO Ha BeKTopax @ = 3m —n u b = 3m + 4n

mpu [m| =2, |n| =3, (m,n) = 1.

7. Kommnanapuer i sexropst AB, AC, AD, rae A(8;7;8), B(9;2;9), C(8;14;6), D(3;10;9)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaan A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 9Ty rpaHb u3 Bepiunbl By. Aj(—9;1; —1), Ay(—2; —4;4), Ay(—8;—2;1), B1(—9;3;—2).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTAMHA v @ —2x —Hhy — 3z =—Tu B : -2y —2+4+9=0.

10. Bamana mupamuga SABC koopaunaramu Bepiua A(10;6;6), B(11;9;5), C(9;4;8), S(5; —7; —8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosinue ot Beprutbl S J0 wiockoctu ABC.

11. CocTaBuTh ypaBHeHHE ILTIOCKOCTH T, TPOXOsiiei depe3 Touky M (—6; —5; —3) mepneHauKyasipHo
IJIOCKOCTSIM & — 6y — 2 =2nx +y = —3.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910it npsimoii, ecau A(0; 3;5),

B(—9;7;0), C(=7;6;1).

13. TlpuBecTn K KAHOHUIECKOMY BHJLY OOIIMe yPaBHEHUS HPSAMOii
{ — 10z +2y+2+10=0

— Tz +y+2+11=0

14. Haittu koopauuarsl Touku M, cummMerpuanoil Touke M (—4;0;0) OTHOCHTENBHO TIOCKOCTH —Y —
z+5=0.

15. HaidiTu yros mexkay npsamoii [ : xT*Q = y—Il = 213 M TJIOCKOCTHIO 7 @ —x + 4y + 42 = —12.

16. Ha mmockoctun pan rpeyroibank ABC ¢ sepmunavu A(2;4), B(—5; —19) u C(6;8). Tpebyercst: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

) HalTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKM F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 24.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AB, a M nmenut pedbpo C'C} B orHOMMeHNn 1 : 2.

2. Jlokasarb, uto BekTOpbl a(—2;1;—1), b(3;2;0), ¢(0;—5;3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—1;5; —5) mo 9TUM BEKTOpaM.

3. Haiitu xocuHyc yria Mexkiy BekTopamu @ = —2m —nm u b = —m —n upu /m| = 1, |n| = 2,
4. Haittn np,x, pu = @ u y = 3b + 3¢, rae a(—5; —3; —2), b(1;3;2), c(—2; —1;-1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;2; 1),
B(1;4;2), C(0;3;2).

6. BoraucsimThb mioma s napaJniesiorpaMMa, moCTPOEHHOTO Ha BeKTopax @ = —3m —4dnu b=m +n

npu |m| =3, |n| =3, (m,n) =

7. Jlexar sin rouku A(2;2;5), B(—3;1;2), C(10;1;15), D(3;2;6) B 01HO# 1JI0CKOCTHT

3
T

8. Beruncautsh 00bem Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomank rpann PQS u BbICOTYy,
ONYIIEHHYIO Ha 3Ty rpadb u3 Bepimuabl R. P(0;9;8), Q(1;7;7), R(4;16;4), S(—1;11;8).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTAMHA ¢ : 2x +2y —z=1u B : —z+4y —7=0.

10. Bamama mmpamuma SABC xoopmmnatamu Bepmmu A(6;0; —3), B(9;—1;-3), C(8;—1;—4),
S(1;—4;6):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHUE IIOCKOCTH T, TIPOXOstiieil uepes Touky M (4; —1;7) neprneHanKyaspHO MI0C-
KOCTIM —Z +y = —>Hu -6z —y+2+3=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(5; 5;5),
B(1;10;4), C(0;11;4).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWUS MPIMON
8r—y—22z—-14=0
-z +y+z2+2=0

14. Haiitu koopaunarel touku My, cummerpudnoii rouke M(—1;—6; —2) OTHOCUTEJBHO ILJIOCKOCTH
—x +5y —10=0.

15. Haittu yron mexmy npsamoit [ : %‘5 == %7 U TJIOCKOCTBIO T @ 2T + 2y — 2 = —4.

16. Ha mnockoctu mam tpeyroasuunk ABC ¢ Bepmmunavu A(—3;1), B(23; —17) u C(9;5). Tpebyercst:
a) HamucaTh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

e) HaiiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIx (r) o (1);

N TN TN TN N TN N

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTETBHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 25.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedpa A1 Bi, a M aeant pebpo C'Cy B oTHOIIEHNN 3 : 2.

2. lokazath, ato BekTOpHl a(—4;—1;3), b(1; —1;3), ¢(—3; —2;5) obpa3zytor 6azuc. Pa3noxkurbh BEKTOP
d(3;2; —7) Mo 93TUM BEKTOPaM.

3. HaiiTn kocHHyC yria MesKiy BeKTOpaMim @ = —m — 8n u b = m +n upu |m| = 2v/3, |n| = 1,

(M) = &,

4. Hafitu np,@, npu € = bu y = 2a + ¢, rie a(l; —1;-1), b(—4;3;6), c(3; —1;2).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIsspaoro miockoctu AABC, e A(4;9;5),
B(6;16;2), C(3;6;7).

6. Berauc e mioria b mapaJsieiorpaMma, mocTpOeHHOTo Ha BeKTopax @ = —2m—4nu b = —4m—2n

npu |m| =2, |n| =3, (m,n) = .

7. Kommnanapuer i sexropst AB, AC, AD, rue A(8;7;2), B(16:9;1), C(8;8;0), D(5;6;3)?

8. Beraucanth o6bem napasnenenunega ABC DA, B1C1 D,, miomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—9;0;1), B(=8;1;—1), D(—14;1;7), A;(—13;2;6).

9. HaitTu KocuHYC OCTPOTO YTIiIa MeKIy TLIOCKOCTIMU o @ —y — 2+ 4 =0wu §: 3z — 4y — bz = —5.

10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxomsiieii dwepe3 toukn A(—9;4;—1), B(—10;-5;-2),
C(—8;11; —1), u maiitu paccrosiaue ot Touku S(—3;8;5) 10 T0i MIOCKOCTH.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, MPOXojsiieil uepe3 Touky M (5;2;10) mapasiesbHO MpsIMbIM
z—2 _ y+6 __ 246 z+7 y+3 _ 248

1 —6 -2 1 -1 -1

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8;9;0),

B(6;4;1), C(9;11;0).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
dr—4y+ 2z —20=0
S5x—5y+22—26=0"

14. Haiitu npoeknuto Toukn M (—7; —28; —26) Ha miockocth —Hr — 10y — 82z + 44 = 0.

o8 — ¥=1 = 2Ty qrockocTbio x4 2y — 2+ 3 = 0.

15. Haiitu yros mMexk iy npsamoit [ :
16. Ha miockoctu gan tpeyronbauk ABC ¢ epmmaamu A(—3;1), B(—6; —20) u C'(9; —11). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

e) HafiTu KOOpAMHATEL TOUKH E — mepecedenus npsmbix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 26.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Dy, a M nenut pebpo BB; B orHotmennn 1 : 2.

2. lokazath, 9T0o BeKTOpHl a(—1;—2;3), b(1;2; —2), ¢(—2; —1;3) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(2;1; —4) mo 3TUM BEKTOPaM.

3. Hajiti KOCHHYC yryia MeKiy BekTopamum @ = 2m +mn u b = 3m — n upu |m| = V3, |n| = 2,

(M) = &,

4. Hafitu np,@, 1pn © = a +2c n y = b, rie a(1;11;0), b(—4;5;2), c(1;-3; -1).
5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;2;6),
B(4;5;1), C(2;—3;12).

6. BeraucnTh 110181 TPEyToJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = 4m +n u b = —3m — n upn

m| =4, |n| =2, (m,n) = 1.

7. Kommianapust ju Bektopst a(1;4;3), b(6;7;8), ¢(2;1;2)7?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepimuabl E. A(0;9;0), B(0;6;1), D(2;8; —2), E(3;4;—2).

9. HaitTu KocuHyC OCTPOTO YIiIa MeKIy TLIOCKOCTIMU v : 8x — 3y — 32 =—10u f: —x+y — 6 = 0.
10. Bamama mmpammma SABC woopaunatamu Beprmu A(—7;-3;7), B(—6;-2;9), C(-8;-2;6),
S(0;5;1):

a) cocTaBUTH ypaBHenue miockocru ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraButh ypaBHEHHE MIIOCKOCTH T, TPOXOIIeii yepe3 Touky M (—6; —7;6) napaieabHO MpsIMbIM
z—5 _ y+2 _ 2—5H " =2 __ y+2

— — — z=3

5 -1 4 3 -1 3

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecin A(1;1;6),
B(4;3;10), C(5;4;11).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
— 10z —y—2+4+22=0
9 +vy —-19=0"

14. Haiitu npoekiuio toukn M (—13;31; —16) ma miockocrs 7x — 8y + 3z = —21.

15. Haitrr yront mesxay mpamoit [ 1 258 = ¥=0 = 255 g nockoctsio 7 —6x — 4y — 2 = —7.

16. Ha miockoctn gan tpeyroabunk ABC' ¢ epmunamu A(—5;3), B(21;21) u C(—11;5). Tpebyercs:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC
1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

) HalTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

TN TN TN TN TN N N

’K) HAHTH KOODAMHATH TOUKM F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmanr 27.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pedbpa DDy, a M genut pedbpo BC' B orHomenun 2 : 3.

2. Jlokasarb, 9to BeKTOpH a(2;3;—2), b(2;4;—3), ¢(1;3;—1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(1;4; —2) mo 3TUM BEKTOPaM.

3. Haiitn xocmmyc yriia Mexiy BekTopamu @ = 8m +2n u b = —3m —n upu |m| = 1, |n| = 2V/3,
(m,n) =%.
4. Haittn np,x, ipu * = @ u y = b + 3¢, te a(1; —3; —1), b(10;6; —17), c(—3; —4;5).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIspaoro miockoctu AABC, rne A(7;1;1),
B(6;—1;8), C(8;2; —1).

6. BoraucyimThb mioma s napaJuiesiorpaMMa, ToCTPOEHHOTO Ha BeKTopax @ = —4dm —nu b =4m —n

npu jm| =1, |n| =2, (m,n) =

7. Kommnanapuet Jin sexropst AB, AC, AD, rae A(3;1;0), B(4; —8;3), C(5;—6;2), D(1; —2;1)?

3
T

8. Beranciimth 06bem Terpasapa ¢ BepiamHaMmu B Toukax Aq, Ag, A, Ay, mnomans rpaan A Ay A4 1 BBICO-
Ty, OIMYIIEHHYIO HA 9TY rpab u3 Bepmunbl As. A1(—2;1;—7), A2(0;2; —9), A3(6;6; —1), As(—9; —3;2).

9. HaitiTu KocuHyC OCTPOTO YIIa MeKIy MIOCKOCTAMEU @ —x + 8y +32=9u f: 2 —2—9=0.

10. Bamana mupamuma SABC koopaumnatamu sepmuu A(1l; —7;—8), B(3;—12;-7), C(2;-5;-7),
S(0;5;5):

a) cocTaBUTh ypaBHenue miockoctu ABC,

6) HaiiTu paccrosHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiiieit depe3 Touky M (—4; —2;8) napaieabHo mpsamoii
z _ y=1 _ 246
0

U TIEePHEeHIUKYISIPHO TIocKOCTH —x — 4y + 2 = 0.

1 -5
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 910l npsamoit, ecin A(2;4;9),

B(4;5;8), C(3;5;9).

13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIHe ypaBHEHUS HPAMOiL
rT—2y+ 2z +12=0
r+3y+22—-19=0"

14. Haiitu koopaunarbt touku My, cummerpuunoii rouxke M (6;17; —19) oTHOCHTEIBHO ILJIOCKOCTH
x4+ 5y —62—50=0.

15. Haittu yron mexmy npsamoit [ : %‘4 = yf—*fl = % U TJIOCKOCThIO T @ 3z — 4y + 32 — 11 = 0.

16. Ha mnockoctu gan Tpeyroabuuk ABC ¢ sepummnamu A(1;3), B(12;5) u C(5;11). Tpebyercs: (a)
HammcaTb o0rue ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HAKCATDL O0IIee YPaBHEHHE CePeTUHHOTO HeplenuKyaapa K cropone AC,

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

e) HallTH KOOpAMHATH TOUKH F — mepecedennst npambix (1) u (1);

(
(
(
(
(
(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTETBHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 28.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AD, a M gemur pebpo C'CY B oTHomenun 1 : 2.

2. Jlokasarb, uro BekTopbl a(—3;—1;3), b(1;2; —2), ¢(—3;0;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(8; —1; —5) mo ITUM BEKTOpaM.

3. HaiiTn KocHHYyC yria MesKiy BeKTOpaM;m @ = m —2n u b = —m — 3n npu |m| = 2, |n| = /3,

(m,m) = §.

4. Hafitu np,@, 1pu © = a u y = 3b + ¢, rie a(—2; —3; —4), b(1;1;3), c(—3;0; —14).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;0;4),
B(10;5;11), C(9;3;7).

6. BeraucanTs mromnaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKToOpax a = 3m +n u b = —4m — 2n upn
lm| =1, |n|=4, (m,n) = %.

7. Kommnanapuer i sexropst AB, AC, AD, rae A(7;6;7), B(2;9;8), C(8;7;1), D(8;7;2)?

8. Boruncanth 00beM TeTpasapa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(4;8;3), Q(—1;9;4), R(—3;10;4), S(10;5;1).

9. HaitTu KocuHyC OCTPOTO YIa MeXKIy MIoCKocTIMu - +y —9=0u B : —6x +y + bz = 4.

10. Bamana mupamuga SABC koopaunaramu Bepmua A(—2;5;4), B(—3;3;0), C(0;8;5), S(0;6; —6):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CoctaButh ypaBHeHHe IMIOCKOCTH 7, TPOXomsimiedi depes Touky M (6;2;1) mapasiiesbHo TpsMoii

z—5 _ y—1 _ 2 o
T = 5 = 5 ¥ NepueHJuKyJAPHO IIoCKoCTH —% — Yy — 2 + 5 = 0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(5; 2;4),
B(—2;10;13), C(11; —5; —4).

13. I[lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHE yPABHEHWUS HPSIMOR
20—y +52—1 =0
—3r+2y—32—20=0"

14. Haiitu npoeknuto Touku M (34; —22;27) Ha miockocTh 8 — 4y + 7z — 33 = 0.

:3%723I/IHJIOCKOCTI)IOW:2x+y—3z—8=0.

15. Haittm yron mexmy npsamoit [ “”T”
16. Ha msiockocru pgan rpeyrosbiuk ABC ¢ sepumnamu A(—1; —3), B(—10; —16) u C(7; —27). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu juHy Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 Beprmuabl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

(
()
(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTUKYastpa K cropore AC;
(
(e) maiiTu KoopMHATH TOUKH F — mepecedenus npaMbix (1) u (11);

(

’K) HAUTH KOODJAUHATH TOUKH F, CHMMEeTPpUIHON TouKe B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 29.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa AB, a M nmenut pedbpo A;D; B oTHOmenun 1 : 2.

2. Jlokasarb, uto BekTopbl a(l;—3;—3), b(1;3;1), ¢(2;1;—1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(0; —9; —5) mo ITUM BEKTOpaM.

3. Haiitn Kocmmyc yria Mexiy BekTopamu @ = 3m + 9n u b = —m — 2n upu |m| = 2v/2, |n| = 1,

(M) = 22,

4. Haittn np,x, mpu * = b+ 2cu y = a, rae a(—1;1; —1), b(9; —13;1), c(—5;4; —2).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyaspaoro miockoctu AABC, e A(7;2;0),
B(8;—-3;—1), C(8;—6;0).

6. BeraucimTh 1JI0IAAh Mapa/LieorpaMMa, MOCTPOEHHOTO Ha BeKTopax @ = —m —3n u b= m + 2n

5m

mpu [m| =3, |n| =2, (M, n) = %

7. Komuianapusbt jin Bektopol a(2;1; —3), b(—1;1;3), ¢(1;0; —2)?

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiunabl By. Ap(5;0; —8), As(3; —6; —5), A4(3;—7;—=3), B1(2; —9; —3).

9. HaiiTu KocuHyC OCTPOTO YIiia MeyKIy MIOCKOCTIMHU @ —2y — 2 — 10=0wu §: 2z — 2y — 3z = 1.

10. Bamana mupamuga SABC koopannaramu Bepmuna A(8;5;1), B(10;2;2), C(7;9;1), S(7;2; —3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraBuTh KaHOHWYIECKHE ypaBHEHUs TPSMOM, mpoxoasameil epes touky M (—8; —4; —3) mapad-

_ . or—1 _ y+6 _ z2—2
JIEJIBHO NJIOCKOCTH 3% + 2y — 72 = 5 1 NePHeHJIUKYJISIPHO IPAMOii “ = = = = =2,

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(4;9;6),
B(5;13;11), C(2;2; -3).

13. [IpuBecTn K KAaHOHMYIECKOMY BHJIY OOIHe ypDaBHEHHUS HMPIMON
—r+y+z—4=0
r—5y—22—19=0"

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

15. Haittn yron mexmy npsamoit [ : “”_—_11 = yTJrz = - ¥ IIOCKOCThIO T : — +y — 22 + 13 = 0.

16. Ha mutockocru jan tpeyrosbuuk ABC ¢ Beprmuavu A(—4;0), B(6; —5) u C(4;4). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC
6) maiitu jauHy Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 Beprmuabl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

(
()
(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTUKYastpa K cropore AC;
(
(e) majiTu KoopMHATH TOUKH F — mepecevenus upaMuix (1) u (11);

(

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCHTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 30.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pebpa DDy, a M ngenut pebpo Ay By B orHOMEeHNn 1 : 2.

2. Jlokasarb, 9to BeKTOpH @(2;2;1), b(5;6;4), c¢(—5; —5;—3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—3; —4; —2) 1o 3TUM BeKTOpaM.

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

(M) = 2.

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

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;6; 8),
B(7,7;7), C(7;13;8).

6. Berauc/iuTh 1J101a b mapaJsiieiorpaMma, MoCTPOeHHOr0 Ha BeKTOpax @ = —m-+4nu b = —2m+4n

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

7. Kommnanapuer i sexropst AB, AC, AD, rae A(0;2;9), B(1;2;8), C(—1;3;11), D(1;0;6)?

8. Beruncauth 00beM TeTpasgapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ax Az u BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpalb u3 Bepmutbl Ay. A1 (—7;6;7), Ax(—1;3;5), A3(=5;7;7), A4(—16;9;8).

9. HaiiTu KOCHHYC OCTPOro yIja MexKJIy IIOCKOCTIME vy — 2 +2=0u f: -9z —3y — 2 =1.

10. Bamama mnwmpamumza SABC xkoopmmmatamu Bepmua  A(5;8;—10), B(8;11;-9), C(1;7;—-10),
S(—6;—2;7):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHUe IIOCKOCTH T, TIPOXOstiieil uepes Touky M (—5;2; 8) nepneHanKyaspHoO MI0C-
KoCcTaM 2 —y+2=6u —x +y — 4z =5.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(7;2;6),
B(11;11;11), C(6;0;5).

13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOINHE ypaBHEHUs HPIMOit
3x+3y—2—30=0
—2r—y +2z+14=0"

14. Haiitu xoopaunarsl Touku My, cummerpuunoil touke M (—6;0; —7) OTHOCUTEJIBHO ILJIOCKOCTH
Tx + 9y + 62 = —1.

. . - -2 -
15. Haiitu yros Mexkay npsamoit [ : xfg’ =L = % U IUIOCKOCTBIO T @ —x +y + 2+ 2 = 0.

16. Ha miockoctu pan tpeyronbuuk ABC ¢ epmmnamu A(4;2), B(—1; —13) u C'(—8; —2). Tpebyetcst:
a) Hamucarh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIUcaTh 00Iee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

e) HafiTu KOOPAMHATEI TOUKH E — mepecedenust IpsambIx (r) u (1);

TN TN TN TN N N N

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 31.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AB, a M nmenut pedbpo C'C} B orHOMMeHNn 1 : 2.

2. Jlokasarb, uro BekTOpbl a(—2;—1;1), b(—3;2;1), ¢(—3;1;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(3; —5;2) Mo 93TUM BEKTOPaM.

3. Haiitn xocuuyc yria Mexkay BekTopamMnm @ = 2m — Tn u b = —m + n opu |m| = 2v/2, |n| = 1,
T

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

(m,m) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;6;9),
B(9;5;5), C(5;10;16).

6. BeraucauTs miomain napaﬂﬂeﬂorpaMMa MTOCTPOEHHOTO Ha BEKTOpax @ = —2m+3nunb=—m-+n

wpu [m| = 2, [n| = 1, (M) = .

7. Jlexkar s rouku A(0;3;8), B(1;5;11), C(0;2;7), D(1;7;13) B oguoii miockocTu?

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(—2;2; —8), Q(3;6;2), R(4;1;—5), S(—6; 3; —10).

9. HaiiTu KocwHYyC OCTPOTO yIVIa MEXKAY TIOCKOCTAME v : —x — 3y — 2z = —9u f: —3xr — 2z — 11 = 0.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxofgameil wepe3 touku A(—5;—8;—5), B(—6;—7;-5),
C(—9; —6; —4), u Haiitn paccrosiaue ot Touku S(6;8; —4) 710 3TOM MIOCKOCTH.

11. CocTaBuTh KaHOHUYECKHE YpABHEHHsI MPIMOii, Tpoxosireil yepe3 Touky M (—9; —10; 2) napaJuiesib-

HO TJIOCKOCTHU 22 + Y + 22 + 6 = 0 1 nepueHIuKy/JIIpHO MPIMOit x—” = y15 = %.

12. Cocraputh ypastuenne upsamoit AB u naiitu paccrosiaue ot Touku C' 110 310# npsimoii, ecaun A(6;9;9),

B(8;10;8), C(7;10;9).

13. IlpuBecTn K KaHOHHYIECKOMY BHUY OOIIHe ypaBHEHUs HPAMON
—x +2y—2—-21=0
—3rx—y +2—10=0"

14. Haiitu xoopguHatel Touku M;, cuvmmerpuunoii Touke M (3; —4; —8) OTHOCHTEIHHO IIIOCKOCTH
—y—32—3=0.

i w7 x=3 _ y=b _ z-1 ) _
15. Haifitu yrom mexy mpamoit [ : 5% = = = 222 ¥ INIOCKOCTBIO 7T : & — Y — 2 = —3.

16. Ha wiockocru jan rpeyrojbauk ABC ¢ Bepumunavu A(4;3), B(—5; —10) u C(0;15). Tpebyercst:
a) Hamucarh obimue ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (T) u (1);

TN TN TN TN N N N

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCHTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 32.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa AAq, a M nemur pebpo B1C; B orHOmenun 3 : 1.

2. Jlokasarb, uto BekTOph a(2;—1;3), b(3;2;6), ¢(—1;0; —2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—5; —2; —8) MO 3TUM BEKTOpAM.

3. Haiitu kocunyc yriia Mexay BeKTopamu @ = —2m —n u b = —4m — n upu |/m| = 1, |n| = 2,

(M) = 2.

4. Haittn mp,x, mpu = b u y = 2a + 3¢, rae a(1;2; —2), b(—2;1; -2), ¢(1;0;0).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;6;8),
B(—1;13;11), C(0;12; 10).

6. BeraucanTh 110111k MapaJsiieorpamMmMa, IMOCTPOeHHOT0 Ha BeKTopax @ = 4dm+2nu b= —3m+4n
2
-

npu [m| =4, [n| =3, (m,n) =
7. Kommianapust ju Bektopst a(1;2;1), b(4; —5; —5), ¢(3;0; —1)7

8. Berancimth 06bem Terpasapa ¢ BepimHaMu B Toukax Aq, Ag, A, Ay, mnomans rpaan As A3 Ay 1 BBICO-
Ty, OMYIIEHHYTO Ha 3Ty Tpadb u3 Bepimuabl A;. Ay (—3; —1;8), A2(2; —6;9), A3(3; —11;9), A4(9; —7;11).
9. HaiiTu KocuHyYC OCTPOTO YIIa MeXKIy MIOCKOCTIMHA « : 4x —4dy+ 2= —-10m B: —y+2+5=0.

10. CocraBuTh ypaBHeHHe MIOCKOCTH, poxofsiieit gepe3 Touku A(7;—9;7), B(10; —7;6), C(5; —10;5),
u HaiiTu paccrosane or Touku S(1;7; —4) 10 9TOi MIOCKOCTH.

11. CocraBurh ypaBHEHHe IIOCKOCTH T, TPOXOsIei yepe3 Touky M (—2; —2; —8) mapajuieibHO Tpsi-

z+7 _ y=5 _ z+4 z+5 _ y+4 _ z+1
MBIM == = T35 = 7 1 3 T o0

12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(3;1; 1),

B(4;-2;3), C(1;8; —4).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEeHHs IIPIMOii
—r -y  +10=0
—2r—3y—2+24=0"

14. Haiitn koopmuuarh Touku M, cummerpuanoii Touke M (1;4;10) OTHOCHTEIBHO MIOCKOCTH 3T +
oy + 8z +44 = 0.

15. Haittm yron mexmy npsamoit [ : $T+6 = y—;r?’ = # U IJIOCKOCTBIO 7 : 22 — 3y + 2 = —6.

16. Ha mockocrn gan rpeyrosasuuk ABC' ¢ Bepmmnamu A(0;1), B(1;8) u C(2; —1). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepHeHuKyasipa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (T) u (1);

(
(
(
(
(
(

JK) HAUTH KOODJAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 33.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
qg= KM, tne K — cepenuna pedbpa AA;, a M ngennt pedbpo DC' B orHOMeHNn 2 : 3.

2. Jokazath, uto BekTopbl a(—1;2; —5), b(—3;1; —3), ¢(—3; 1; —2) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—7;—1;2) mo 3TUM BEKTOpaM.

3. HaiiTi KocHHYC yrioa Mexkiy BeKTopamu @ = —m +4n u b = —m + n npu |m| = 2v/2, |n| = 1,

(m,m) =17

4. Haittn np,x, mpu * = 2a +2c u y = b, rae a(—4;3;2), b(—4;3; —1), c(3; —2;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;8;0),
B(4;13;0), C(3;11; —1).

6. BeraucanThb 11010a,/1h TPEYToJIhHIKA, MOCTPOEHHOTO HA BeKTOpax @ = 2m + 4n u b = 3m — 2n upn

m| =1, |n| =4, (m,n) = 1.

7. Kommanapust s Bektopsl a(—1;1; —2), b(1; —6; —3), ¢(—2;7;2)?

8. Beraucints 06bem TeTpasipa ¢ Bepuinaamu B Toukax P, Q), R, S, naomans rparu PQ) R u BeICOTY, OITy-
MIEHHYIO Ha 9Ty Ipadb u3 Bepmunbl S. P(—4; —5; —7), Q(1; —12; —13), R(—5; —3; —6), S(—4; —14; —2).
9. HaitTu KocuHyC OCTPOTO YI1a MeXKIy MIOCKOCTIMU @y + 2 —1=0wu §: —2x — 6y — 4z = —10.

10. CocraButh ypaBHEHHE IIOCKOCTH, Tpoxosarieil uepe3 Toukn A(4;5;4), B(5;10;4), C(5;2;5), u Haii-
T paccrogmue ot Touku S(—1;8;3) 10 3TOi MI0CKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, Tpoxodieii yepe3 Touky M (—10;0; —9) mapasiesbHo npsamoii
z—2 _ y—1 _ z+1

U TepHeHIuKYIApHO IIOCKOCTH © +y + 2 = 0.

-1 —10 — 1
12. Cocraputh ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(3;2;0),
B(5;1;3), C(—4;6;—10).

13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi
—x—2y—2z— 8 =0
r—3y+ 2z —29=0"

14. Haiitu npoeknuto Toukn M (—11; —2; —3) Ha miockoctsb 4z + 4y + 3z = 62.
5

[ay

=l = #2 — 255 4 mrockocteio w: —7x +y — 3z + 10 = 0.

15. Haiitu yros mexxay npamoii [ :

16. Ha mwrockocru gan tpeyronbauk ABC' ¢ sepmuunamu A(—5;—1), B(23; —5) u C(3;7). Tpebyercst:
a) Hanmcars obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauadbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

e) HafiTu KOOpAMHATEI TOUKH E — mepecedenust upsmbix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 34.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AB, a M nmenut pedbpo DD; B orHOMmennn 2 : 1.

2. Jlokasarb, uro BeKTOpbl a(—2;2;—1), b(—1;2;0), ¢(2; —1;3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(3; —1;4) mo 3TUM BEKTOpaM.

3. Haiiti xocmmyc yriia Mex1y BEKTOpaM# @ = —bm + Tn u b = —m + 2n npu |/m| = 2, |n| = /3,

(m,m) = §.

4. Haiitn np, @, npn € = a + cu y = b, rae a(3; —2;2), b(—4;3; —5), ¢(1;6; —6).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;4;5),
B(13;8;14), C(12;7;12).

6. BeraucanTs mIomnaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKTOpax a = 3m — 3n u b = —m — 3n upn

m| =4, |n| =4, (m,n) =%

7. Kommanapust ju Bektopsl a(3; —4; 1), b(0; —1;1), ¢(—1;1;0)?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepiunabl E. A(7;6;—7), B(6;8; —10), D(4;12; —15), E(11;3; —11).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA ¢ : ¢ +y — 22 = —4u f: —x — 5z — 13 = 0.
10. Bamama mmpamuma SABC koopmmuatamu wepmuu A(—3;—6;9), B(0;—7;10), C(—4;-5;9),
S(—6;3;8):

a) cocTaBUTH ypaBHenue miockocru ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKWE yDaBHEHUs IPSMOil, Tpoxosiiei yepe3 Touky M (3;8; —5) mapasieanHo

IJIOCKOCTH —2x — Yy — 42z = 5 W NepHeHIuKYJISPHO TPIMOit “T_S = %7 = Z—gﬁ.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecan A(9;2; 1),
B(2;5;11), C(4;4;8).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
r —y+22—-4=0
3r—2y+52—7=0"

14. Haiitu npoekiuio toukn M (—20; —32;21) ma miockocrs —7z — 9y + 62 = —110.

48 y+7 _ z+4
—1 -1

15. HaidiTu yros mexk iy npsamoit [ : —

W ILJIOCKOCTBIO T : —T — Y — 22 = —H.

16. Ha minockoctn gan tpeyroabuank ABC ¢ Beprmmnamu A(—2;0), B(0; —14) u C(6;8). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

) HalTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKM F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 35.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AD, a M nemur pebpo BB, B orHomenun 3 : 1.

2. okazath, ato BekTOpHl a(—1;0;2), b(5; —4; —2), ¢(4; —3; —1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(4; —5;1) mo 3TUM BEKTOpaM.

3. Haitru kocunyc yroa Mexy Bektopamn @ = m+nub = —m-+nnpu |[m| =2, |n| =1, (m,n) = &.
4. Haittn np, @, ipu = b+ 3c n y = a, tie a(6; —3; —5), b(11; —13; —14), c(—4;4;3).

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rne A(7;8;5),
B(10;17;9), C(9;15;8).

6. Berauc/inrh mioma b TpeyroabHUKA, HOCTPOEHHOIO Ha BEKTOPax @ = m+4n u b = —2m + 4n upu

im| =3, |n| =4, (m,n)

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

_ 5n
— 57,

8. Beramcanth o0beM TeTpadiapa ¢ BepmmHamu B Toukax A, B,C, D, miomans rpamun ACD u
BBICOTY, ONYIIEHHYIO Ha 3Ty TpaHb u3 Bepmmubl B. A(—8;—-3;—6), B(—4;—6;2), C(—6;—4;—-8),
D(—11;—1; —15).

9. HaiiTu KocuHYC OCTPOTO yIVIa MEeXKAY MIOCKOCTIMH « @ —3x — 4y + 7z =—-10umw B : —z+y — 10 = 0.

10. Bamana mupamuna S ABC koopauuatamu sepun A(—4;5;0), B(=5;3;7), C(—2;8;—6), S(—1;2;3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrogiaue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHHE MIOCKOCTH T, MPOXosiiieii gepe3 Touky M (4; —10; 1) mepneHauKyasipHO TLI0C-
KoCcTsSM —2¢ —y —4z—5=0udr+2y+ 72 —7=0.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910it npsimoii, ecau A(0; 1;5),

B(9:3;10), C(4;2;7).

13. IIpuBecTu K KAaHOHMYIECKOMY BHY OOIIUe ypaBHEHUS HPAMOL
6r+y—22—14=0
—x4+y—2—5=0"

14. Haiitu koopauuater Touku My, cummerpuanoit Touke M (0;10;4) OTHOCHTETBHO MJIOCKOCTH —T +
3y —5=0.

15. Haiditu yros mexk iy npsamoit [ : _i28 = % = % ®m naocKocTeio 7 1 2x —y — 22 — 4 = 0.

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaamu A(—1;1), B(—5;23) u C(3; —1). Tpebyercs:
a) Hamucarh obiue ypasHerus npaMeix AB u AC

6) maiitu nauHy Meauanbl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';

) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreH/uKyasapa K cropone AC
1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

) HallTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

TN TN TN TN TN N N

JK) HAHTH KOODAMHATH TOYKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 36.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedpa AB, a M nenut pedopo CC; B orHOmEHHN" 3 : 2.

2. Jlokasarsb, uro BekTOpbl a(l; —5;—3), b(—1;2;1), ¢(—2;3;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—4; —7; —4) mo 3TUM BeKTOpaM.

3. Haiitu kocunyc yria Mexjay BekTopamMu @ = m —2n u b = —m +n npu |m| = 3, |n| = 2,

(m,m) = 5.

4. Hafitu np,@, npn © = 2b + cn y = a, r1e a(1;2; —4), b(—4;3; -7), c(8; —11;20).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;1;8),
B(4;2;3), C(3;2;2).

6. BeraucmTh mI0ma/ibh TpeyroabHuKa, IMOCTPOEHHOI0 Ha BeKTOpax a = —2m +n u b = —3m — 3n

npu jm| =1, |n| =3, (m,n) = &

7. Kommnanapuer jin sexropbt AB, AC, AD, rae A(5;8;5), B(—2;17; —-2), C(4:8;0), D(5;9;7)?

8. Boramcanrh ob6beM Terpasipa ¢ BepmmHAMH B TOUYKax Aj, Ao, Az, Ay, mnomaas rpann A AsAy
M BBICOTY, ONYIEHHYIO Ha 3Ty rpaHb u3 BepumHbl As. A1(8;—6;—9), As(5;—4;—T7), A3(9;—7;—4),
Ay(6; —5; —14).

9. HaiiTi KOCHHYC OCTPOro yIia MexKIy IUIOCKOCTAME o X +y —8=0u 3 :3x — 2y — 7z = —12.

10. CocraBuTh ypaBHeHHe IIOCKOCTH, Mpoxosiieii uepes Toukn A(7;0; —2), B(8; —3;—2), C(5;8; —1),
u Haiitu paccrosnue ot Touku S(7; —8; —5) 10 ITOH MIOCKOCTH.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Mpoxofsmieil depe3 Touky M (—2; —7;1) nepneHauKyasipHO
IJIOCKOCTSIM T +y + 42z =41 —20x —y — 5z = 0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(6;9;2),

B(2;10;4), C(9;8;1).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIMe ypaBHEHUS HPAMOit
20 —8y+32—2=0
-z +5y— 2 +6=0"

14. Haiitu xoopmunarsl Touku M, cumverpuuanoit touke M (0; —1; —3) OTHOCHTENBHO ILJIOCKOCTH
—3y+2z+15=0.

15. Haiitr yrosr Mesky mpsamoit [ ZE0 = y_—_26 =

z+5
2 1

U TJIOCKOCTHIO 7 : 32 + 2y + 22 = 11.

16. Ha miockoctn nan tpeyronpank ABC' ¢ sepmmmnamu A(—3;0), B(26; —2) u C(3;12). Tpebyercs:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIeHHO# 13 Bepruabl C';

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC
1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

) HallTH KOOpAMHATH TOUKH F — nepecedenus npsambix (1) u (1);

TN TN TN TN TN N N

’K) HAHTH KOODAMHATH TOUKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 37.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedpa D1C4, a M npenut pedbpo BC' B oTHommenun 1 : 2.

2. lokazath, 9T0 BeKTOpHI a(1l; —2; —2), b(2;1;0), ¢(—3; —5; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—4;3;4) mo 3TUM BEKTOPaM.

3. Haiitn xocumyc yriaa Mexay Bekropamu @ = 4m +n u b = 3m +n upu |m| = 2, [n| = 4/3,

(M) = o,

4. Haittn np,x, mpu = 2a +cu y = b, r1e a(5; —4; —6), b(—6;5;7), c¢(—11;2;9).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;6;7),
B(6;4;—1), C(2;7;12).

6. BeraucanTs miona b mapaJuieaorpaMmMa, ToCTPOEHHOTO Ha BeKTopax a = 2m +3nu b= —m + 3n

npu jm| =1, |n| =1, (m,n) = &

7. Kommnanapuer i sexropst AB, AC, AD, rae A(7;0;6), B(16; —6;11), C(11;1;9), D(3;3;4)?

8. Beruncouth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepmunabl F. A(0; —2; —6), B(3; —2;—7), D(1;—4;—=5), E(—4; -7, -2).

9. HaiiTu KocuHyC OCTPOTO YTIIa MeKIY ILIOCKOCTAMA v @ —x — 22 — 15 =0u f: o+ 4y — 2z = —12.

10. CocraBuTh ypaBHeHHe IJIOCKOCTH, Tpoxosdmieii yepes Touknu A(—2;10; —1), B(0;11;0), C(5;11;1),
u HaiiTu paccrosune or Touku S(6;4; —5) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, MpOXojsdiieii depe3 Touky M (—7;—4;5) nepneHgauKyaIsgpHO
mIoOCKOCTIM T +y — 1 =0u -2z +4y + 2 = 3.

12. Cocrauth ypasaenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(4;8; 8),

B(5;5;3), C(3;12;15).

13. [IpuBecTn K KAHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
20 —y—22—-22=0

—z +y+32+21=0

14. Haiitu koopauuaTsl Touku M, cummerpudnoit Touke M (10;17;4) oTHOCHTEIHHO IIOCKOCTH 5T +
6y + 3z + 11 = 0.

o2 — 422 = 26 g ockoeTbio T —6r — 4y — 2z = 1.

15. Haittn yron mexmy npsmoit [ :
16. Ha muiockocru pan rpeyronbuuk ABC ¢ sepumuamu A(1;0), B(22;3) u C(13; —12). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAUMHATH TOUKH F — nepecedenus npambix (T) u (1);

(
(
(
(
(
(

JK) HAUTH KOODJAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCHTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmuant 38.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedbpa D1C4, a M menut pedbpo AA; B orHOImEeHnn 3 : 2.

2. Jokazatb, uto BekTophl a(2;0;3), b(—2; —1; —3), ¢(—1; —3; —1) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—2;5; —4) mo 9TUM BEKTOPAM.

3. Haiitn KOCHHYC yIyia Mex<Iy BeKTOpaMu @ = —m —n u b = 2m — n upu |m| = 2, |n| = /3,

(m,m) = §.

4. Haittn np,x, pu = 3b+ cu y = a, tae a(—4;3; —3), b(—4;3; -2), c(14; —11;5).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;9; 3),
B(7;11;4), C(5;10;4).

6. Berauciutsb nio1ma b napaJiiesorpaMMa, MoCTPOEHHOr0 HA BeKTopax @ = m+4n u b = —4m — 4n
npu |m| =5, |n| =3, (m,n) =27
p ) - ) - 4

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

8. Boruncanth 00beM TeTpasapa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OMYIIEHHYIO HA 3Ty I'padb u3 Bepiunbl S. P(—7;0;1), Q(—4; —1;-3), R(—2; —-2; —8), S(3;1;6).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTAMEU « : bx + Ty +4z=-9u pf:—x+2—-2=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigmieit wepes toukm A(4;—9;—1), B(3;-8;-2),
C'(0; —10; —6), u maiiTu paccrosaue ot Touku S(—3;7;5) 10 TOi MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IIOCKOCTH 7, TpoXojsiiieil depe3 Touky M (1;0;6) nepueHauKyJIspHO MLI0C-
koctaM ¢ — 2y =0 —z+3y+2—7=0.

12. Cocraputh ypastenue upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(5;6;0),

B(7;9;5), C(8;11;8).

13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HPIMOit
—Tr+3y—52—26=0
8r—4y+T72+20=0"

14. Haiitu npoeknuto Toukn M (—10; —14;7) Ha maockocts —3z — by + 4z = —T72.

z+1 +3 _ 2
1

15. Haiditu yros mMexk iy npsamoit [ : = £° = 5 7 WI0CKOCTRIO T : 2 — 4y — 2 = —2.

2 —2

16. Ha mrockoctu nan tpeyroabauk ABC ¢ Bepmmnavu A(4;4), B(—13; —2) u C(—8;12). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

e) HafiTu KOOpAMHATEL TOUKH E — mepecedenus npsmbix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 39.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa A1 D1, a M ngemur pebpo DC' B oTHommenun 3 : 1.

2. Jokazatb, uto BekTopbl a(—1;1;3), b(—1; —3; —3), ¢(—2; —1; 1) obpasytor 6a3uc. Pa3iokurb BEKTOP
d(—8; —7; —1) mo 3TuM BeKTOpaM.

3. Haiitn xocunyc yriaa Mexay Bexropamu @ = 4m —n u b = m — 2n upu |m| = 1, [n| = 2V/3,

(m,m) = §.

4. Haittn np,x, mpu * = b+ cu y = a, rae a(3;2;5), b(2;1;2), ¢(2;3;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, epneHaukyasspaoro miockoctu AABC, rme A(0; 6; 8),
B(2;1;11), C(1; 3;10).

6. BeraucnTh 110131 TPEYyTOJIbHUKA, TTOCTPOEHHOTO Ha BeKTOpax @ = —m + 4n u b = 3m + n upn

im| =5, In| =4, (m,n) =1,

7. Jlexar sin rouku A(1;7;5), B(2;9;7), C(3;—1;8), D(—2;4;0) B 01Ol 11710CKOCTHT

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
OMYIIEHHYIO Ha 3Ty rpabb u3 Bepiuabl C. A(0; —3; —4), B(3; —6;—3), C(2; —4;—4), D(—7;2; —6).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTAMHA @ —x — Yy + 5z =—1lu f:y+ 22+ 14 =0.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxofgameil wepe3d rtouku A(—4;—3;—-8), B(—5;—2;-7),
C(—5;1; —8), u Haiitn paccrosiume oT Toukn S(8;4;4) 710 ITOH MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKHE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M(—1; —1;9) napasuiesisb-

=2 _ y+8 — 2=3

HO TLIOCKOCTH —Z + 2y + 2 = () ¥ IeprueHuKyIsIpHO TPSIMO# %5 - 0

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecaun A(7;4;0),
B(4;11;-10), C(9; —1;7).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi
r +3y—22—-26=0
—3r—y+2z2+9=0"

14. Haiitu npoeknuto Toukn M (14;20;8) Ha miockocts —4z — by — 3z 4+ 80 = 0.

15. Haiiti yroor meskty npamoit [ : = = % = 213 U TJIOCKOCTBIO T @ & — 3y + 2 = 4.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmmnamu A(—5;2), B(—7;16) u C(—9; —2). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C';

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

e) HafiTu KOOpAMHATEL TOUKH E — mepecedenus npsmbix (r) u (1);

TN TN TN TN N N N

’K) HAWTH KOODJAMHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



