NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuanrt 0.

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 pebpo BC' B orHOmEeHun 3 : 2.

2. JlokazaTh, 910 BeKTOPHI a(2; —3;2), b(—3;3; —4), ¢(—3;4; —3) obpasytor 6azuc. Pa3noxkurbh BEKTOP
d(—4;4; —5) mo TUM BEKTOPaM.

3. Haiitu KOCHHYC yI/Ia Mexay BeKTOpaMi @ = —m —4n u b = —2m — 5n npu |m| = 2V/3, |n| = 1,

(M) = &,

4. Haitrn npy @, npn @ = a + cuy = b, vae a(1;2;1), b(=3;-5; =6), ¢(=3; -2, -1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHTuKyIsspaoro miockoctu AABC, e A(9;8;7),
B(7;5;1), C(10;9;6).

6. BeraucmTh mI0Ia/ib TPeyrojabHuKa, MMOCTPOEHHOTO Ha BeKToOpax a = —4m —n u b = —4m — 3n

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

7. Kommnanapuer i sexropst AB, AC, AD, rae A(5;8:;9), B(8;9;7), C(4;10;12), D(4;7;9)?

8. Boramcanrh ob6beM TeTpasipa ¢ BepmmHAMH B TOYKax Aj, Ao, Az, Ay, mnomans rpann A As Ay
W BBICOTY, ONYIIEHHYIO Ha 3Ty TpaHb u3 Bepruuibl Az. A;(—9;1;1), As(—11;—-3;6), A3(—10;—-7;4),
Ay(—11;—6;6).

9. HaiiTi KOCHHYC OCTPOro yIiaa MexKay IIOCKocTsMu o X +y —9=0mu f:x — 3y + 5z =8.

10. Bamana mmpamuga SABC koopamuatavu weprma A(—3;3;—7), B(—4;—5;—7), C(—4;0;-8),
S(—5;3;8):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrogiHue ot Bepruutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHHE TLIOCKOCTH T, MPOXojsiieii yepes Touky M (6; —6;2) mapaaieabHo TpsSMbIM
T+7 _ y+7 _ 247 i z+3 y+8 _ 247

3 —1 —1 —1 3 2
12. Cocrauth ypastenue npsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310it npsimoii, ecan A(1;8;5),

B(3;9;5), C(—2;7;4).

13. IlpuBecTH K KAHOHUYIECKOMY BHIY OOLIME YPABHCHHS MPIMOil
{ T4yt z—2=0

—4dr+y+22—11=0"
14. Haiitu koopaunatel Touku M, cummerpuanoit Touke M (10;5;8) OTHOCHTENBHO MIOCKOCTH —HT —
oy — 8z — 32 =0.

15. Haittu yros mexty nupsamoit [ : %*5 =4 = Z__QS U TJIOCKOCTBIO T : —2x +y — 2 — 6 = 0.

16. Ha nockoctu nan Tpeyronpank ABC ¢ Bepuunamu A(—5;2), B(—14; —11) u C(3; —22). Tpebyer-
cst: (a) Hamucarh obiue ypapaenus 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);

TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuanr 1.

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. Jokazatb, uto BekTopbl a(—1; 1; —2), b(—1; —2;0), ¢(—3; 3; —5) obpasyior 6a3uc. Pa3iokurh BEKTOP
d(—4;7; —8) mo 9TUM BEKTOpaM.

3. Hajiti KOCHHYC yIyla MKy BeKTopamMm @ = m —2n u b = m — n upn |m| = 2v/3, |n| = 3,

(m,m) = §.

4. Haittn np,x, mpu = @ +2c n y = b, re a(—2;3; —-5), b(1; -2;3), ¢(1;1;0).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(4;4;6),
B(7;5;6), C(0;3;7).

6. BeraucanThb 1moIma s napaJsieiorpaMMa, MmocTPOeHHOTo0 Ha BeKTopax a = 3m —3n u b = 3m — 4n

mpu [m| =4, |n| =2, (m,n) = .

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

8. Buruncauth 00beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ar Az n BbI-
COTY, ONYIIEHHYIO Ha 9Ty rpaHb u3 epumabl Aq. A1(9;0; —8), A2(11;1; —9), A3(16;3; —4), A4(17;3; —6).

9. HaitTu KocuHyC OCTPOTO YTIJIa MeXKIY TLIOCKOCTAMU o : x +y + 2= —14u f: —by — 52 — 12 = 0.
10. CocraBuTh ypaBHeHHe MIOCKOCTH, poxosmieii yepes Touknu A(10;1;0), B(11;2;—1), C(11;—1;3),
u HaiiTu paccrosane or Touku S(6; —5;5) 10 9TOi MIOCKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, Tpoxodineii yepe3 Touky M (—10; 5; —2) mapasiesbHO IpsaMoii

xT_l = y_—_; = % U TepHeHIuKYIAPHO I0CKOCTH —x + 2y + 2+ 1 = 0.

12. Cocraputh ypasuenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecan A(9;6;7),

B(12;5;9), C(19;3;14).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
3r+y -8 =0
Sr+y+2z—27=0"

14. Haiitu koopaunater Touku M, cumverpuanoit Touke M (2; —5;0) OTHOCHTENBHO TLIOCKOCTH 3T —
y+ 2z = —10.

15. HaiiTir yroor Mexkty npamoit [ : = = %l = % U IJIOCKOCTBIO T @ —2x +y+ 2 — 2 =0.

16. Ha wiockocru gan tpeyrosibiuk ABC ¢ sepmunamu A(—1;3), B(—22;6) u C(11;15). Tpebyercs:
a) Hamucarh obimue ypasHenus 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 IBM4-13B.
Bapmuanr 2.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedbpa DDy, a M ngenut pebpo Ay By B orHOmeHnn 3 : 1.

2. Jlokazarb, 9yt0o BeKTOpHI a(—6; —1; —2), b(—2; —1; —1), ¢(3; —2; 1) o6pasyor 6a3uc. Pa3iokurh BeK-
Top d(8;2;3) o STUM BEKTOpaM.

3. Haiitn KoCHHYC yr/a Mex1y BEKTOpaMu @ = —m + 3n u b = 2m — 3n upu |m| = 2v/2, |n| = 1,
(m,n) = 7.

4. Haiin mp, @, mpn & = a n y = 4b+ 2¢, rre a(1;—2;-2), b(0; 1;2), (15 =2, —1).

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

6. BeraucnTs 1mI01a,1h napaJsuiesorpamMma, mocTpoeHHOTro Ha BeKTopax @ = 4dm—3nu b = —3m —4n
— =1 — =\ _ T
npu |m| =3, |n| =1, (m,n) = 7.

7. Kommianapust jin Bektopsl a(1; —4;3), b(1; —1;0), e(—3;7; —4)?

8. Buruncauth o0beM TeTpasgapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A3 A4 n BbI-
COTY, OLYIIEHHYIO Ha 3Ty rpaHb u3 Bepiuabl As. Ay (—5;7;1), Ax(—12;5;—1), A3(0;9;2), A4(2;16;0).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy MIOCKOCTIMA ¢ : ¢ +y —8=0wu f: —8x +2y+42=7T7.

10. Bamama mmpammaa SABC woopaunatamu sepmua A(—6;8;—7), B(—1;13;—4), C(2;15;-2),
S(—1;4;2):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHE MIOCKOCTH T, IPOXosiiieit uepe3 Touky M (—10; —9; —10) napasienbHo mpsi-

o oz+4 . y—2 _ z—1 _
MO i = 455 = 5= W NepueHJIuKyJIsSPHO IIIOCKOCTH —dx +y + 42 = 4.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 roit mpsamoit, ecin A(0;9;0),

B(1;8;—1), C(2;8;0).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE yPaBHEHUsI MPAMOI
—2z+y+ 2+ 7 =0
T +y+22+16=0"

14. Haiitu koopgunarsl Touku M, cummerpuunoit Touke M (8; —23; —19) OTHOCHTEBHO ILJIOCKOCTH
—dx + 9y + 8z = 26.

15. Haiitir yroor Mexkty npamoit [ : =5 = %17 = % U TJIOCKOCTBIO T @ DT + 2y — 22 = —1.

16. Ha mnockoctu pam tpeyroasuuk ABC ¢ Bepmmuavu A(1; —1), B(2;6) u C(3; —3). 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 oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuanrt 3.

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 oTHOImEeHNn 2 : 3.

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

3. Haiitn KoCHHYC yr/a Mex1y BEKTOpaMu @ = —m — 3n u b = 2m + 8n upu |m| = 2v/2, |n| = 1,

(M) = 22,

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;6;0),
B(1;9;1), C(1;14;2).

6. BeraucanTs miona b mapaJuieaorpaMmMa, ToCTPOEHHOTO Ha BeKTopax a = —4dm +2nu b= m +2n

mpu [m| =5, [n| =2, (m,n) = 1.

7. Kommanapust s Bektopsl a(7; —3; —6), b(—5;2;3), ¢(2; —1; —1)7?

8. Beruncauth o0beM TeTpasgapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ay A4 n BbI-
COTY, OLYIIEHHYIO Ha 3Ty rpanb u3 Bepmuubl Az, A1(7;0;2), Ay(2;3;6), A3(6;—2;3), A4(10;5;0).

9. HaitTu KocuHYC OCTPOTO YTIiia MeKIy TLIOCKOCTAMU o : @ — 2y —4=0u f: —x + 2y — 32 = —6.

10. Bamana mupamuna SABC koopaunaramu Bepmuna A(4;4;10), B(6;12;5), C(3;1;12), S(1;0; =7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocTtaButh ypaBHEHHEe ILIOCKOCTH 7, TPOXOsiiei depe3 Touky M(—9; —1; —1) mapasrenbHo mpsi-

z+6 __ y+1 __ 246 z—4 _ y+6 __ 2—2
MBIM =5 =% =73 U7 = =7 = =1

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecan A(1;8; 1),

B(2;9;-2), C(2;10; —4).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit
r+y —22—-22=0
r+2y— 2z —5=0"

14. Haiitu npoeknuto Touku M (40; —10; —16) Ha miockocts 10z — 6y — 52 = 57.

o8 — vt = =1 g nockocrsio T 3z 4y + 2 — 9 = 0.

15. Haittn yron mexmy npsamoit [ :

16. Ha mrockocru man tpeyronbuuk ABC ¢ sepmunamu A(2;4), B(—9;6) u C(10;8). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC
6) maiitu juny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OMyIeHHOH n3 Beprmuabl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

(
()
(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTHKYastpa K cropore AC;
(
(e) maiiTu KoopAMHATH TOUKH F — mepecedenus npaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuanr 4.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pebpa BBy, a M genut pebpo D1C; B oTHOImEHN 2 : 3.

2. Jlokasarb, uto BekTOpB a(—>5;2;5), b(3;1;2), ¢(3;—1;—2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—10; —6; —10) o 3TUM BEKTOpaM.

3. Hajiti KOCHHYC yIyia MeKiy BekTopamum @ = m +n u b = m + 2n upn |m| = 4, |n| = 2V/3,

(M) = o,

4. Haitrn npy @, mpn @ = a u y = b+ ¢, vie a(=5 -3;3), b(=7; =8, =3), €(4;2; -3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, epneHauKyasspaoro miockoctu AABC, rme A(7;5;7),
B(0;6;9), C(8;4;6).

6. BeraucanTs miromaab nmapaJsiiejorpamMmMa, ToCTPOEHHOIO Ha BeKTopax a = —3m —2n u b= m +2n

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

7. Jlexar siu rouku A(9;5;0), B(13;4;5), C(7;6;—3), D(16;2;10) B osnoit miockocTu?

8. Beramcanrh 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiomank rpaan A As Ay u
BBICOTY, OMYIIEHHYTO Ha 3Ty I'palb u3 Bepimbl Az. A1(5; —1;3), A(11; —8;11), A3(5;0;1), A4(6; —5;8).

9. HaiiTu KocuHyC OCTPOTO YIa MeyKIy MJIOCKOCTAMU ¢ : 2x — 2 — 13 =0mu f:3x — 4y — 32 = 1.

10. CocraBuTh ypaBHEHHE MIOCKOCTH, Mpoxojsiieii uepe3 Toukn A(—2;1;2), B(—1;2;3), C(4;3;5), u
HaitTu paccrosiuue or Touku S(8;8;0) 10 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Mpoxojsdiieii depe3 Touky M (5; —3;—7) nepneHgauKyIsgpHO
MJIOCKOCTIM 8¢ — Yy + 32 =3udx —y+ 2243 =0.

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

B(5;—1;5), C(3;—6;2).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUsI MPSMO
20—y —2z—21=0
—r +4y+2+30=0"

14. Haiitu npoeknuto Toukn M (—2;0;12) Ha maockocth —2x — 3y + 2z + 6 = 0.

vt — 2y mrockocThio i — 2y — 2+ 1= 0.

o o 7, 47
15. Haiiti yron mexkay npamoii [ @ 5 = 2= = £

16. Ha mnockoctu nam tpeyronpuuk ABC ¢ Bepmmuavu A(—1;4), B(—8;5) u C(3;0). Tpebyercs: (a)
Halucarh obiue ypaBuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

B) HAWTH JJTMHY BBICOTHI, OMYIIEHHONH U3 Beprruubl C';

1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

(
(8)
(r) namucaTh oOIIee ypaBHEHHE CepeNUHHOTO HepHeHauKyaspa K cropore AC)
(
(e) maiftu KoopauHATHL TOUYKH E — nepecedenus nupameix (1) u (x);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuanr 5.

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 mgemur pebpo C'CY B oTHomennn 2 : 1.

2. lokazath, 9T0o BeKTOpHl a(—3; —1;3), b(—4; —3;5), ¢(2;3; —3) obpasytor 6azuc. Pa3nokurh BEKTOP
d(3; —1; —3) mo 9TUM BEKTOpaM.

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

(M) = o,

4. Haittn np,x, mpu = 3b + cu y = a, r1e a(4;3; —4), b(—3; -2;3), ¢(5;5; —11).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, epneH uKyaspaoro miockoctu AABC, e A(0; 4; 8),
B(1;—4;8), C(1;3;9).

6. BeraucanTs miomnaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKTOpax a = —m —4n u b = 3m — 2n upn

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

7. Kommnanapust s Bektopsl a(0; 1;3), b(3;2;6), c(—4;3;8)7?

8. Berancimth 06bem Terpasapa ¢ BepimHaMu B Toukax Aq, Ag, A, Ay, mnomans rpaan As A3 Ay 1 BBICO-
Ty, OIYIIEHHYIO HA 3Ty TpaHb u3 Bepimibl Aj. A;(0; —9;12), As(—1;—8;9), A3(—3; —5;8), A4(0; —9;6).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTIMA @ —x —y+2=0u f: —4dox — 2 -8 =0.

10. Bamana mupamuga SABC koopaunaramu Bepmnn A(—1;1;2), B(—2;—1;1), C(2;6;3), S(6;—5;4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Tpoxofsdmieil depe3 Touky M (3; —7;—9) nepneHauKyasipHO
IJIOCKOCTSIM —32 —y — 22 —1=0u -2z +y+ 2z = 8.

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

B(7;9;7), C(5;8;8).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIMe ypaBHEHUS HPAMOit
20 =Ty +82—29=0
—x +4y—52+16=0"

14. Haiitu npoeknuto Touku M (14;40;39) Ha miockocts 5 + 8y + 8z — 90 = 0.

v£2 — 2l g ockoetbio T x4y + 22 — 6 = 0.

15. Haittm yron mexmy npsamoit [ : “”_—+28
16. Ha wiockocru jgaun rpeyrojibauk ABC ¢ Bepuunavu A(0; —3), B(2; —14) u C'(—12; —27). Tpebyer-
cst: (a) mammcarh obiue ypapaenns npsambix AB u 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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapuanr 6.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa D,C7, a M nemur pedbpo AA; B orhomrenun 1 : 2.

2. Jlokasarb, uto BekTOpbl a(3;1;5), b(—1;—2;0), ¢(1;—1;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(5;7;7) MO 3TUM BEKTOPAM.

3. Hajiti KOCHHYC yIyla MKy BekTopamMum @ = m —n u b = 8m — 5n npu |m| = 2, [n| = /3,
(m,n)=Z.
4. Haiitu np,@, mpn € = a n y = b+ ¢, rae a(—3;5; —3), b(2; —3;3), c(1; 1; -9).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA Ny, epneHaukyasspaoro miockoctu AABC, rme A(0;3;9),
B(2;2;10), C(—1;8;9).

6. Boraucuth moma b TpeyroabHuKa, MOCTPOSHHOT0 HA BeKTOpax a = 4m +n u b = m — n nupu

m| =4, |n| =2, (m,n) =%

7. Kommnanapuer i sexropst AB, AC, AD, rae A(9;0;7), B(10; —1;8), C(10; —2;10), D(6;1;8)?

8. Beramcanrsh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuubl Q). P(—7;0;8), Q(—2;3;10), R(—1;1;10), S(—8;3;7).

9. HaiiTu KocuHyYC OCTPOTO YIIa MeXKIY MIOCKOCTAMHA ¢ @ —dHx — 2y +Tz=Tu f:—y—2z+1=0.

10. Bagama mupamuma SABC koopmmnatamu Bepurun A(4; —3; —10), B(7;—4;—-10), C(2;—1;—-11),
S(—8;8;2):

a) cocTaBUThH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, Mpoxojgiieii depe3 Touky M (4; —3; —6) nepneHanKyaspHO
JIOCKOCTIM —Z + 9y —224+6=0unz —8y+ 2 —2=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(9;0;9),
B(8;1;10), C(11; —3;8).
13. IIpuBecTn K KaHOHHYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

3r+3y—22+7=0
—4r—2y+32—9=0"

14. Haiitu npoekuuio roukn M (—22;17;15) na wiockocrs —7x + 8y + 8z = —121.

z+l y—6 _ z=5

15. Haiiti yro mexkay npamoii [ @ 5 —

W ILJIOCKOCTBIO T : T +y — 2 = 4.

16. Ha nmockoctu gau tpeyroiabuank ABC ¢ Bepmmaamu A(—5; —1), B(—18; —10) u C(—3;5). Tpebdy-
ercst: (a) HamucaTh obmHe ypaBaenus npsMbix AB u AC;

6) maiitu nauHy Meauanbl BD;

B) HAUTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl 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);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuanr 7.

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 nenut pebpo AA, B orHomenun 2 : 1.

2. lokazath, 9to BekTOpHl a(—1;1;2), b(5; —5; —4), ¢(1; —2; —1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—10;10;2) mo 3TUM BEKTOPaM.
3. Haiiti KOCHHYC yI/ia MexKIy BeKTOpaMu @ = m +mn u b = —m +n npu |m| = V2, |n| = 2,

3
a1

4. Hafitu np,@, 1pn * = a n y = 2b + ¢, rie a(—2;3;1), b(4; —5; —2), c(—8;9;4).

(m,n) =

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;1;9),
B(4;-2;9), C(4;—-7;10).

6. BeraucmTh mIo1a,/ib napaﬂﬂeﬂorpaMMa MOCTPOEHHOTO Ha BeKTOpax @ = —3m+3nn b =2m+2n

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

7. Jlexkar s rouku A(6;5;5), B(5;6;7), C(2;0;8), D(8;4;2) B 0aHO# 1m10cKOCTH !

8. Boeruncuth 00bem Terpaszipa ¢ Bepumuamu B Toukax A, B, C, D, naomans rpanu ABC' u BbIcOTY,
ONYIIEHHYIO Ha 3Ty rpanb u3 Bepimuabl D. A(5; —5;1), B(3;4;3), C(6;—2;0), D(6; —7;—1).

9. HaiiTu KOCHHYC OCTPOr0 yIJIa MEXKIY IIOCKOCTIME v : & —y — 8 =0u J:x + 5y + 2 = —2.

10. CocraBuTh ypaBHeHHIe IOCKOCTH, TPOXoIdmeil uepes Toukn A(4; —2; —3), B(2; —1; —6), C'(5; —3; 1),
u HaiiTn paccrosiaue ot Touku S(—8;0; —2) 10 9T0i MI0CKOCTH.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, MpoXojsdiieii depe3 Touky M(—6;—5;5) nepneHauKyIsgpHO
MIOCKOCTIM £ + Yy +2+6=0un —x — 2y — 7= 0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;1; 3),

B(0;—2;4), C(1;—1;3).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
r—y+z—3=0
Tr—y +17=0"

14. Haiitu koopamuaTsl Touku M, cummerpuanoii Touke M (13;0; —6) oTHOCHTENBHO IOCKOCTH — 72 +
z = —22.

15. Haittm yron mexmy npsmoit [ : %‘2 = % = Z+3 U IJIOCKOCTBIO 7 @ @ + 2y — 2z — 8 = 0.

16. Ha wiockocru gan rpeyrosibiuk ABC' ¢ Bepimnamu A(—2; —3), B(24;15) u C(10; —7). 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 IBM4-13B.
Bapuanrt 8.

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 oTHomenun 1 : 2.

2. Jlokasarb, uto BekTOpbl a(—>5;4;5), b(0;—5;2), ¢(1;—6;1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—3;—3;5) mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yria mexjay BeKTopamMu @ = —2m —n u b = m —n upu |/m| = 2, |n| = 1,

(M) = 2.

4. Hafitu np,@, 1pn = a +3c u y = b, rie a(l; —3;-2), b(—3;2;2), c(-2;2;1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHTuKyIsspHoro miockoctu AABC, e A(4;2;6),
B(3;3;6), C(3;0;7).

6. Beranc/mmTh MJIOMIA b TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = 3m — n u b = 3m + 4n upn

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

7. Jlexar sin rouku A(4;4;0), B(5;6;4), C(3;5;—1), D(4;3; —1) B 00O 110ckocTH?

8. Boeruncsurh 00bem Terpasdgapa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BbIicOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepimuubl B. A(—7;3; —4), B(—14;10; —-2), C(—10;0; =5), D(—9;2; —4).

9. HaiiTu KocuHyC OCTPOTO YIIa MeKIy MIOCKOCTAME @ —x +y —8 =0wu [ : 2x + Ty — 52 = 6.

10. Bagama mmpamuma SABC woopmunatamn Bepmmn A(2;—5;6), B(4;—4;7), C(-—1;-6;6),
S(6; —5; —5):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiieit depe3 Touky M (4; —8; —2) napaJuiebHo mpsaMoii

45 _ y—=2 _ z+4 _
£ = 47 = I ¥ IeplueHJuKy/IspHO IocKocTn —8x — 4y — 32 = 5.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosaune ot Touku C' 10 91oit npamoit, ecin A(7;2; 1),

B(8;—-1;2), C(6;6;—1).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPAMON
20 +5y —32—24=0
—3r—6y+52+29=0"

14. Haiitu koopautuars Touku M, cummerpudnoii rouxe M (1;2;0) OTHOCHTEIBHO IOCKOCTH —T + Y =
—4.

15. Haittu yron mexmy npsamoit [ xTJFS = yff = Z;,f—l U IUIOCKOCTBIO T : T + Yy + 22 = —4.

16. Ha miockoctu pan tpeyronbuuk ABC ¢ epmmnamu A(—1; —4), B(—14;5) u C(5; —2). Tpebyetcst:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

e) HafiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIxX (r) u (1);

N 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 IBM4-13B.
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. Jlokasarb, uro BekTopbl a(l;5;—5), b(—2;—5;5), ¢(0;3; —4) obpasytor 6azuc. PasioxKuTh BEKTOP
d(1;6; —8) mo ITUM BEKTOpaM.

3. Haiitu Kocumyc yrjia Mexkjiy Bektopamn @ = 9m +2n u b = —5m —n upn |/m| = 1, |n| = 2¢/3,

(M) = o,

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;3;8),
B(9;11;3), C(1;0;10).

6. BeraucimTh 1JI0IAAh MapaJsiiejorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = —m —n u b =3m — 2n

mpu [m| =1, [n| =2, (m,n) = §.

7. Kommianapust jin Bektopsl a(—1;5; —6), b(3; —4;9), ¢(2;5; —1)7?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(6;3;6), B(5;4;8), D(0;11;11), A1(8;0;3).

9. HaitTu KocuHYC OCTPOTO YTIIa MeXKIY IIOCKOCTAMA v @ —y — 72 +3 =0 f: —x —y — 2= —12.
10. Bagama mmpamuma SABC woopmunatamu Bepmmn A(2;—4;5), B(4;-5;2), C(—1;-2;7),
S(5; —8; —8):

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

11. CocraBurh ypaBHEHHUE IIOCKOCTH T, TIPOXOstiieil uepes Touky M (—7;0;6) neprneHanKyaspHoO MI0C-
kocTaM —3x +4dy+2+4+2=0un2zx—-—y—2—-3=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecan A(1; 3;6),

B(0;1;3), C(3;6;10).

13. [IpuBecTn K KAHOHHYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPAMOI
r +vy —22410=0
—2r—4y+52—16=0"

14. Haiitu npoeknuto Touku M (—6;21; —14) na miockocts = + 6y — 9z = 10.

15. Haiditu yros mexk iy npsamoii [ : x_—’34 = y—;6 = Z:16 M TJIOCKOCTHIO 7 @ —3x + 1y — 2 — 15 = 0.

16. Ha mnockoctn nan tpeyronpank ABC ¢ sepmmmnamu A(2; —2), B(—3;13) u C(8;16). 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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 10.

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

2. lokazath, 910 BeKTOpHI a(—3; —2;1), b(—5; —4;2), ¢(0; —3; 1) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(1; —1;0) mo 9TUM BEKTOpaM.

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

(m,m) = §.

4. Haittn np,x, mpu = 2a +cu y = b, r1e a(6;5;7), b(3;3;4), c(—18; —4; —17).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneH uKyaspaoro miockoctu AABC, rae A(5;9;4),
B(10;8;5), C(9;7;5).

6. BeraucnTh 1mIoma b TpeyrobHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 2m +3n u b = —3m — 2n

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

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

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYyIO0 Ha 3Ty rpaib u3 Bepuunbl Aj. A(0;0;0), B(3;2;5), D(8;—1;—4), A;(—4;—1;-2).

9. HaiiTu KocuHyC OCTPOTO YI1a MeXKIY IIOCKOCTAMHA ¢ @ —3x + 2y +3z2=—-bu S :y— 2+ 10=0.

10. CocraBuTh ypaBHEHHE TILTOCKOCTH, Tpoxoidameii wepe3 toukun A(—6;—7;0), B(—8;—4;-7),
C(=7; —6; —2), u Haiitn paccrosiaue ot Touku S(—4;5;4) 10 9TOM MIOCKOCTH.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPSIMOil, IpoXosieil yepe3 Touky M (3;9; —2) mapaJuieabHo

IOCKOCTH — 7% + Yy + 2 — 5 = 0 ¥ mepuneHAuKyIapHO TPIMOit 966%4 = y_—Jf) = %1.

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

B(5;1;3), C(2;3;2).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—br+vy —14=0
3r—y+2—3=0"

14. Haiitu npoeknuto Toukn M (29; —11;6) Ha miaockocts —9x + 4y — 5z = 31.

o8 — vt = 26 g ockoctbio T x — 3y — 2 = 0.

15. Haiditu yros mMexk iy npsamoit [ :
16. Ha mwrockocru gan tpeyronbauk ABC' ¢ sepmuaamu A(1; —2), B(5;—24) u C'(9; —6). 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 IBM4-13B.
Bapmant 11.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeanna pedbpa DC, a M nemwur pedbpo B1C; B orHOmennn 3 : 2.

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

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

(M) = &,

4. Haittn np,x, mpu = b+ 2c n y = a, rae a(5; —1;4), b(2; —1;0), e(—3;2;2).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(5;5;9),
B(6;—3;9), C(4;8;10).

6. BeraucanThb 1moIma s mapaJsieorpaMMa, MmocTPOeHHOT0 Ha BeKTopax @ = 3m —2nu b =4m — 3n

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

7. Kommnanapuer i sexropst AB, AC, AD, rae A(6;9;3), B(0;11;8), C(—1;8;7), D(12;11;0)?

8. Beramcanrs 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiromans rparn A As Az u
BBICOTY, ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepimibl Ay. Ai(—6;5;—4), As(—3;4;-3), As(—11;6;-8),
Ay(—5;10;6).

9. Haiitu KOCHHYC OCTPOTO YIJIa MEXKIy IIOCKOCTIMHU T + 2+ 12=0mu [ : 2z + 4y — bz = 1.

10. CocraBuTh ypaBHeHHe IIOCKOCTH, Mpoxosiieii uepes Toukn A(3;2; —4), B(4;7;—3), C(2; —4; —4),
u Haiitu paccrognue ot Touku S(—3;4;8) 10 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE TLIOCKOCTH T, TPOXOsiiei depes Touky M (3;0; —8) mapaieabHO TpsMoii

z—=5 _ y—1 _ 2-5 _
= = 95 = 55~ M HePIeHJUKYIAPHO IJI0CKOCTH —dx — Yy + 2+ 5 = 0,

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(1;4;7),

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

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
2 —y+4z—5 =0
-z +y—T72+16=0"

14. Haiitu koopauuarsl Touku Mj, cummerpuuanoii Touke M (—8;15;22) OTHOCHTEIBHO IIOCKOCTH
—2x + 5y + 7z = 50.

15. Haittn yros mesxiy npsmoit [ @ 22 = Y22 = = g myockocrsio m: —x + 2y — 2 = —T.

16. Ha mnockoctn gan tpeyroapunk ABC ¢ epmunamu A(2;1), B(—28;11) u C(—2;13). Tpebyercs:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAliTW JIJTMHY BBICOTHI, OMYIIEHHOH 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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 12.

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

2. Jlokasarb, uro BekTOpbl a(l; —4;3), b(—2;4; —3), c(5; —5;4) obpasytor 6azuc. PasioxKuTh BEKTOP
d(0;4; —3) mo 3TUM BEKTOPaM.

3. Hajiti KOCHHYC yryia Mezkiy BekTopamum @ = 2m +3n u b = m — n upu |m| = V2, |n| = 2,
(m,n) = 7.
4. Haittn np,x, mpu = 2b + cu y = a, rae a(—4; —1; —6), b(—3;3; —5), c(8; —=7;9).

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

6. BoramcsiuThb mioma s napaJuniesiorpaMMa, moCTPOEHHOTO Ha BeKTopax @ = 3m +nu b = —m —2n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rue A(7;3;8), B(8;6;9), C(14;12;13), D(6;1;7)?

3
T

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

9. HaiiTu KOCHHYC OCTPOro yrIja MexKJIy IIOCKOCTIME vy — 2+ 6 =0u 0 : 20 + 2y + 8z = —9.

10. CoctaBuTh ypaBHEHHE IIOCKOCTH, TPOXosei depes Toukn A(—3;6;4), B(—4;9;2), C(—2;2;5), u
Haittu paccrosiune oT Touku S(—3;5;0) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOJsieil yepe3 Touky M (—9; —3; 1) napaieabHO mpsamoii

%5 = y_—_51 = Zf{f U MePHEeHIUKYIAPHO IJIOCKOCTH —x + 2y — 32 — 5 = 0.

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(7;2;9),

B(10;6;8), C(9;5;8).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
—r+Ty+2—24=0

—x+9% —23=0
14. Haiitu npoeknuto Toukn M (—26; 15;13) Ha mwiockocts —9z + by + 4z + 127 = 0.
15. Haiditu yros mMexk iy npsamoit [ : ’”_—? = y_—_f = 25—3 M TJIOCKOCTHIO 7 @ —x — y — 22 = 10.

16. Ha miockoctu gan tpeyroiabauk ABC ¢ epmunamu A(—4;0), B(27;27) u C(4; —24). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JJIMHY 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 IBM4-13B.
Bapmant 13.

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 oTHOIeHun 2 : 3.

2. Jokasarb, uro BekTopbl a(0; —1;3), b(1;2;—4), ¢(2;3;—6) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(0; —2;5) Mo 9TUM BEKTOpaM.

3. Haiitu xocmmyc yria Mexiy Bexropamu @ = m +4n u b = 2m + 3n npu |m| = 2V/2, |n| = 1,

(M) = 22,

4. Haiiru np,x, npn & = @ + c u y = b, rie a(—6;=8;5), b(3;7; —4), ¢(2;5; =3).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHTuKyIsspHoro miockoctu AABC, e A(7;2;2),
B(6;1;0), C(11;5; 7).

6. BerancymmTs 1Ioma b napaJsieiorpaMMa, MoCTPOeHHOIO Ha BeKTopax @ = —2m—nun b = —4m—+4n

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

7. Kommnanapuer i sexropst AB, AC, AD, rae A(5;9;4), B(1;10;5), C(2;12;6), D(8;8;4)?

8. Berunciurh o0bem napasienenunena ABC' DEFGH, nnomanab rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpanb u3 Bepimunabl F. A(2;—5;5), B(5;—8;7), D(1;—-3;3), E(6;—10;38).

9. HaiiTu KOCHHYC OCTPOr0 yIJIa MEXKIY IIOCKOCTIME ¢ : 20 — 2y — 3z =4 u f:3x+y —8=0.

10. Bamana mupamuna S ABC koopauuatamu sepiun A(—1; —5;6), B(—8; —4;6), C(1; —6;7), S(6;0; 8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprunbl S J0 wiockoctu ABC.

11. CocTraButh ypaBHeHHe IIOCKOCTH T, TPOXOJsIIeii uepe3 Touky M (—3;9; —1) mapaiesbHo TpsaMbiM

245 _ Yy ozl pox=2 Y2 z44
5 10 -3~ 1 - 1

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(7;7;5),

B(12;5;8), C(15;4;10).

13. TlpuBecTn K KAHOHUIECKOMY BHJLY OOIIME ypaBHEHUS HPSAMOii
x +y +10=0
9r+y+z2z+ 3 =0

14. Haittu koopausaTsl To9ku M, cummerpudroii Touke M (—18; —7;4) 0oTHOCHTEIBHO MIOCKOCTH T2 +
3y —2z=0.

15. HaidiTu yros mexk iy npsamoit [ : x_—*lg = y_—+22 = 2:42 M TJIOCKOCTBIO 7 1 —2x —y — 2z + 10 = 0.

16. Ha nmockoctu jgaun tpeyronbank ABC ¢ Beprmmuavmu A(—5;—3), B(5;2) u C(—=9; —1). Tpebyercst:
a) HammcaTh obiue ypasHerus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAliTW JIJTMHY 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 IBM4-13B.
Bapmuant 14.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepenuna pedpa AD, a M genut pedbpo C'Cy B oTHOIEHNN 3 : 2.

2. Jlokasarb, uro BeKTOpbl a(—4;—2;3), b(2; —2;1), ¢(3; —3;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—9;3;0) mo 3TUM BEKTOpaM.

3. Haiiti KOCHHYC yI/Ia Mexy BeKTOpaMu @ = —2m + Tn u b = —m + 4n upu |m| = 2V/3, |n| = 1,

(m,m) = §.

4. Haittn np,x, mpu * = b+ 3c n y = a, rae a(2; —1; 1), b(—1;-3;0), c(—1;1;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(9;9; 8),
B(10;8;9), C(10;11;5).

6. BeraucnTs 1mI01a,1h napaJsiieorpamMma, mocTpoeHHOTo Ha BeKTopax @ = —4m —3nu b = 2m —3n

mpu [m| =2, |n| =4, (m,n) = .

7. Kommnanapuer i sexropst AB, AC, AD, rane A(1;5;5), B(2;3;10), C(1;4;7), D(0;9; —4)?

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;3;8), Q(—7;2;10), R(—9;5;9), S(—4;1;9).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTAMEA ¢ @ —dHx — 6y — Sz =—13u f:y—2— 14 =0.
10. CocTaBuTh ypaBHEeHHE MIOCKOCTH, mpoxosiieii vepes Toukn A(1;4;—1), B(2;3;—1), C(0;8;0), u
Haittu paccrosinne oT Touku S(1;0; —6) 10 9TOM MWIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXojsrieii depe3 Touky M (4;5; —7) napajaeabHO MpsMbIM

x+5_y+1_z—6Hw+7 y+8 _ 247
-2 1 70 3 -1~ 1 -

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9; 6; 3),

B(14;14;0), C(7;3;4).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
do +y +15=0
—x+y+z—1=0

14. Haiitu koopamuaTsl Toukn M, cummerpudanoii touke M (—11;5; —9) oTHOCHTENBHO MIOCKOCTH 62 —
Sy +5z+T7=0.

15. HaiiTir yroor Mexkty npamoit [ : = = ny8 = % U TJIOCKOCThIO T @ 4o +y — 4z + 5 = 0.

16. Ha wiiockocru gan rpeyrosbauk ABC ¢ Bepruiunamu A(—3; —2), B(—6; —23) u C(3;4). 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 IBM4-13B.
Bapmant 15.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepeauna pebpa DD, a M nemmt pebpo B1C; B orHOmeHnn 2 : 3.

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

3. Haiftn Kocumyc yria Mexty BekTopaMn @ = m+nu b =m+3nupu jm| =2, |n| =1, (m, n) = Z.

3
4. Haittn np, @, ipu & = b u y = a + 3¢, tie a(—14;12;7), b(—2;3;2), ¢(3; —2; —1).

5. HailTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rae A(7;8;8),
B(6;10;7), C(11;7;9).

6. Boraue/inrh m0ma/ib TpeyrojibHIuKa, MOCTPOEHHOTO HAa BEKTOpax @ = —m +n u b = —m — 2n upu
lm| =4, |n| =4 (77/1,\71):3—’T
) ) ) 4

7. Kommnanapuer s sektopsl AB, AC, AD, rae A(6;7;1), B(7;11;0), C(4;3;4), D(5;8;5)?

8. BeraucauTh 00beM TeTpasapa ¢ BepIInHAMH B ToOUKax A, Ao, Az, Ay, mnomans rpaaun Ay As As 1 BbI-
COTy, OIYIIEHHYIO Ha 5Ty rpanb u3 Beprmabl Ay. A1(—5;8;3), Ax(0;7;1), A3(—7;9;4), A4(3;1;0).

9. Haiitu KocuHYC OCTPOTO yIiIa MEXKIy IJIOCKOCTAMHA @ —x — Yy — 22 = —10u B : —2x 4+ 3y + 7= 0.

10. CocraBuTh ypaBHEHHe ILIOCKOCTH, NpoOXojsineil depe3 touku A(4;—7;-8), B(12;—-5;-9),
C(5; —6; —8), u HaiiTu paccrosguue ot TOYKU S(—2;7;5) M0 ITOM TIOCKOCTH.

11. CocraBurh KAHOHUYECKHE YPABHEHUs HPIMOii, mpoxosiiei yepe3 Touky M (—9; 10; 6) napaJsureabHo

. —6
IJIOCKOCTH T — Y + 2 = —4 U NepneHIuKYIIpHO MPAMO xf? =2 = %

12. CocraButh ypasHenue npsaMoil AB u naiiTu paccrosiaue ot Touku C' 10 910i mpsimoii, ecu A(5; 3; 3),

B(14;10;5), C(10;7;4).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIHE ypaBHEHUS TPAMOit

— -y  +15=0
Jx—y—2—24=0"

14. Haiitu mpoekmuio toukn M (10; —17; —18) ma miockocts x — Ty — 4z = 3.

= 448 — 23y pockoctpio T 20 — 2y — 22 — 4 = 0.

z—6
2 —1 —2

15. Haittu yros mexty upsimoit [ :

16. Ha mnockoctu gnau Tpeyronpank ABC ¢ Beprmuavu A(0;4), B(—2;—7) u C(4;6). Tpebyercs: (a)
HammcaTh obImue ypapHeHusa npsambix AB u AC

0) maiiru puuny meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi n3 BeprmHbl C;

I) HamucaTh oblee ypaBHEHHe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypapaenue ouccekrpuch yria BAC,

e) HallTH KOOpJMHATH TOUKH F — nepecedenus npsambix (1) u (1);

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpudHoil Touke B oTHOCHTEIbHO npsimoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuant 16.

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 pebpo BC' B ornomenun 1 : 2.

2. Jokazath, uto BekTOpbl a(—4; 1;2), b(—6; —1;0), ¢(—5; —3; —3) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—9;4;7) mo 3TUM BEKTOPaM.

3. HaiiTi KocHHYC yIa MexKiy BeKTopamu @ = —m +n u b = —6m + 8n upu |m| = /3, |n| = 2,
(m,n) = .

4. Haiiru np,x, npu & = a n y = 2b + ¢, rie a(=3; =2;2), b(=6; =3;4), ¢(17;9; =9).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;3;5),
B(10;2;5), C(8;—3;6).

6. BeraucanTh 1m0I1a s napaJsiejorpaMMa, ITOCTPOeHHOT0 Ha BeKTopax @ = 2m + 3n u b =4m + 2n
2w

mpu [m| =2, |n| =5, (Mm,n) =

7. Kommianapust s Bektopsl a(—7;1; —2), b(8; —3;9), ¢(—8;1; —1)7?

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

9. HaiiTu KocuHYC OCTPOTO YIIa Me¥KIY MIOCKOCTAMU ¢ : —3T + 3y +2=—2u B :x+ 22 —2=0.
10. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxoasmeit uepe3 toukn A(10;2;0), B(11;-8;1), C'(9;11;0), u
Haittu paccrosiune oT Touku S(4; —1;0) 10 9TOM MWIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOjsineil depe3 Touky M (5; —7;5) mapaieabHo mpsaMoii

x—4 _ y—2 _ z—5H _
T = 5 = 2 ¥ NepueHuKyIApHO IIOCKOCTH T — Yy — 22 = —4.

12. Cocrauth ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;5;0),
B(3;6;-3), C(4;8;—17).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi

9r+3y+224+19=0

dr+y + 2 +10=0"

14. Haiitu npoeknuto Toukn M (11;9; —21) Ha naockocts 3z + 2y — 5z — 4 = 0.

15. Haittu yros mex ity npsamoit [ : ’”T*S’ == 2:43 W TJIOCKOCTBIO T @ +y — 2 — 14 = 0.

16. Ha mwiockocru gan tpeyrosibiuk ABC ¢ pepumnamu A(—3;0), B(—29; 18) u C(—15; —4). 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 IBM4-13B.
Bapmant 17.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa D,C;, a M nemur pedbpo AA; B oTHomenun 2 : 3.

2. Hokaszarb, uro Bektopsl a(0;5;1), b(—1;5;2), ¢(3;4;—1) obpasyior 6azumc. Pas3ioxKuTh BEKTOp
d(—3;1;2) mo 3TuM BEKTOpaM.

3. HaiiTn kocuHyC yria MesKiy BeKTOpaMm @ = 2m —2n u b = —m —n npu |m| = 2, |n| = V2,
(m,n) = 1.
4. Haittn np,x, ipu * = @ n y = b + 2¢, te a(—6;3;7), b(10;4; —7), ¢(—3;1;2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, tme A(7;4;7),
B(10;3;7), C(8;5;6).

6. BeraucnTh 1mIoma b TpeyrobHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 3m —3n u b = —3m + 4n
npu [m| =3, [n| =5, (m,n) = .

7. Jlexkar s rouku A(0;0;5), B(3;—7;9), C(1; —2;6), D(—4;9;0) B 0au0#i miockocTu?

8. Boeruncsurh 00bem Terpasdapa ¢ BepmuHavmu B Toukax A, B, C, D, wiomans rparu AC'D u BobIicOoTy,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl B. A(—9;—3;3), B(—T7;—6;2), C(—14;5;6), D(—16;—10;7).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy MIOCKOCTAME « : 3x — 6y + 52 = —12u f: —y+ 2+ 10 = 0.
10. 3Bamama mmpamumma SABC koopmmmatamu BepruH  A(6; —7;6), B(15;—4;2), C(-1;-9;9),
S(7;2;—4):

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

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Tpoxosiiieil uepe3 Touky M (10;7;1) mapasiesbHO MPsIMbIM
42 _ y=5 _ 246 242 _ y=5 _ 243

3 -2 ) 2 -1 -7
12. CocraButh ypaBuenue npsimoiit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecnn A(6; 2; 8),
B(7,1;7), C(9;0;4).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

r+y +6=0
2r+y+2z+15=0"

14. Haiitu npoekiuio touku M (0; —25; —8) na mwiockocrs 2x + 9y + 3z + 61 = 0.

15. Haitrr yront meskay npamoit [ : 222 = Y22 = 222 y mgrockocrsio 7 @ 5z — by + 3z — 8 = 0.

16. Ha minockoctn gan tpeyroabank ABC ¢ Beprmmmnamu A(—4;0), B(3;17) u C(4; —8). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl 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 IBM4-13B.
Bapmuant 18.

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

2. JTokazarh, 9T0 BeKTOpbl a(—3; —3;—4), b(—2; —1; —3), c¢(—2;5; —3) obpasyior 6a3uc. PasioxkuTh
BekTOp d(—5; —10; —7) O 3TUM BEKTOpaM.

3. Haiitu kocunyc yria mexay Bekropamun @ = —4m —3n u b = m —n upu /m| = 1, |n| = 2,

(M) = 2

4. Haiiru mp,z, npu & = b+ cn y = a, vae a(l; —1; —1), b(5; 1;5), e(1; =2; =2).

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneHuKyaspaoro miockoctu AABC, rue A(9;4;6),
B(6;2;7), C(13;5;5).

6. BerancamTh 1I0ma b napaJsiieiorpaMma, ToCTPOeHHOro Ha BeKTopax @ = 2m +n u b = 3m — 2n

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

7. Kommnanapuer jin sexropst AB, AC, AD, rae A(4;8;3), B(4;7;2), C(3;7;1), D(6;3;0)?

8. Boeraucuth 06bem Terpasapa ¢ BeprmnHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BbIicOTy,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(—6;3; —8), B(—5;0;—7), C(—3;=7;=5), D(5;5; —6).

9. HaiiTu KocuHyC OCTPOTO YI1a MeKIY MIOCKOCTAMU v : ¢ —dy — 2z =12u f:x+y—2=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoidamieit wepes toukm A(—5;8;—-9), B(—4;9;-38),
C(—8;6; —8), u Haiitn paccrosiume or 109k S(—1; —7; —6) 70 9TOM MIOCKOCTH.

11. CocraBurh ypaBHEHHe IIOCKOCTH T, POXOJsiiei depe3 1ouky M (—6; —2; —7) mapajuieqbHO Tpsi-

MO wTJ“r’ = y_—_61 = %7 U TePHEeHIUKYIAPHO MJIOCKOCTH © — Y + 2 — & = 0.

12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(5;7; 3),

B(3;8;6), C(10;4;—5).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
—6rz+y+2—19=0
Tr—y +30=0"

14. Haiitn koopamuaTsl Touku M, cummverpuanoii Touke M (7;—10; —8) OTHOCHTENBHO IIOCKOCTH
3r —8y —Tz+ 26 =0.

=42 = ZT_Q U ILIOCKOCTBIO 7 @ —2x + 2y — 6z = 13.

15. Haittn yron mexmy npsamoit [ f”_—+12
16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepumnavmu A(—1;1), B(21; —3) u C(—3;5). Tpebyercs:
a) Hamucarh obimue ypasHenust npaMbix AB u 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 IBM4-13B.
Bapmant 19.

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 oTHommenun 3 : 1.

2. Jokazatb, uto BekTopbl a(—3; —1; —3), b(5; 3; 3), ¢(—2; —1; —1) obpasytor 6a3uc. Pa3iokurb BEKTOP
d(—1;—2;0) mo 9TuM BEKTOpaM.

3. Haiitu kocunyc yria Mexkiy BeKropamu @ = —2m —2n u b= —3m — 2n upu /m| = 1, |n| = 2,

(M) = 2

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(4;9; 1),
B(—4;10;1), C(11;8;2).

6. BerancgmTh mIomaib TpeyroJbHIKa, MOCTPOEHHOIO HA BeKTOpax @ = —m —n u b = m — 2n upn

im| =4, |n| =2, (m,n) =%

7. Jlexar jin rouku A(3;4;0), B(9;2;5), C(—4;5;=7), D(—1;5; —4) B 0jH0i#i 1miockocTH?

8. Borumcants obbem mapasienenunena A As Az AyBy By B3 By, nnomanb rpann A; Ay A3 A, u BBICO-
Ty, ONYIIEHHYIO Ha 3Ty TpaHb u3 BepimHbl Bi. Ay(—6; —5; —=5), As(—2;—8;—4), As(—6;—11;—12),
By (—5;—T7;—6).

9. HaiiTi KOCHHYC OCTPOro yIjaa Me:KIy ILIOCKOCTsME « @ —6x + 7y —3z=—-bu f:y+2z—10=0.

10. Bagana nupamuna SABC koopaunaramu sepiiua A(—5;1;0), B(—2;7;1), C(—3;8;1), S(—4;2;7):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHe ILIOCKOCTH T, POXOAsiiei yepe3 Touky M (—4; —3; —5) mapasuiesbHO Tpsi-

z—1 __ y—4 _ 243 I/I z—4 __ y+7 _ 2—4

MBIM "5 - 3 3 1 5

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecin A(4; 8;2),

B(5;10;2), C(1;3;1).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
3r—Ty—22—5 =0
-z —y+z+18=0"

14. Haiitu koopunarst Touku My, cummerpuanoii rouke M(2;9; —1) orHOCHTEIBHO 1110CKOCTH —47 —
9y + 72+ 23 =0.

15. Haittu yros mexkay mpamoii [ @ 2=2 = ¥=24 — 2=1 y pyockoeTio 7@ x + vy — 22 = 13.
—a 3 1

16. Ha mockoctn maun tpeyroasuuk ABC ¢ Bepumunavu A(—1;3), B(—15;5) u C'(—17; —13). Tpebyer-
cst: (a) Hammcarh obiue ypapaenns npsambix 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) HallTH KOOpAMHATH TOUKH F — mepecedennst npambix (1) u (1);

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 20.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedbpa BC, a M genut pebpo D,C; B oTHOImenun 2 : 1.

2. JlokazaTh, 910 BeKTOpHI a(—3;2; —2), b(—2;2;3), ¢(—2; 1; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(4; —4; —3) mo ITUM BEKTOPaM.

3. Hajiti KOCHHYC yIyia MexKiy BekTopamMum @ = 2m —n u b = m — 2n npu |m| = 2, [n| = /3,
() = 2.
4. Haittn np, @, mpu * = bu y = a + ¢, rae a(l; —2;1), b(3; —2;2), c(1; —-3;4).

5. Haiitu KoOpIHHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(5;4;6),
B(2;5;10), C(9;3;3).

6. BeraucanTs miona b mapaJuieorpaMmMa, ToCTPOEHHOTO Ha BeKTopax a = —m +3n u b =3m + 3n
npu [m| =5, [n| =5, (m,n) =

7. Jlexar siu rouku A(7;0;5), B(0; —3;9), C(5;—1;6), D(4; —1;7) B onnoit maockoctu?

3
T

8. Beruncautsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomanek rpanun PQS u BbIcOTy,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl R. P(6;1; —8), Q(7;—7;0), R(4;8; —14), S(7; —4; —3).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy ILIOCKOCTAMU o @ —x —y + 11 =0u 8 : 4o — 6y — 22 = —4.
10. Bamama mumpammma SABC woopaunatamu Beprmma A(—5;—9;2), B(—4;-8;0), C(—4;-7;5),
S(8;6;8):

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

11. CocraBuTh ypaBHEHHe MJIOCKOCTH T, Mpoxojsiieii depes Touky M (—6; —1; —10) napasiesbHo mps-

MO TT_Q = y_—i,)l = % U NePIEeHIUKYJIAPHO IIOCKOCTH —22 + 8y + 32 + 2 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit mpamoit, ecin A(0; 1; 1),

B(3;5;8), C(—1;0; —1).

13. IlpuBecTn K KaHOHHYECKOMY BHJLY OOIIUe ypaBHEHUS HPSMOii
—x—Ty+2+8=0
—x—6y +6=0"

14. Haiitu npoekuuio roukn M(—11; —31;15) ma niockocrs 2x + 10y — 3z = —38.

o o 7,23 __ y+l _ z-8 . _
15. Haiiti yror mexkay npamoii [ 1 = = £ = 22 u WIockocTbio @ 20 + 2y — 2z — 7 = 0.

16. Ha maockoctn man tpeyroabauk ABC ¢ Bepmmuamu A(1; —5), B(—5; —22) u C(—3;1). Tpebyercst:
a) Hamucarh 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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 21.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa DDy, a M ngenut pebpo B,C; B orHOMIeHN™ 1 : 2.

2. Jlokazarb, 4to BekTOpHI a(—5; —1; 1), b(—6; —1;2), ¢(—5; —3; —5) obpasywor 6a3uc. Pa3iokurh BeK-
top d(0; —3; —10) mo 3TUM BeKTOpaMm.

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

() = 2.

4. Haiitn np,@, np = a n y = b+ 3¢, te a(3;4; —1), b(—12; —4;15), €(2;3; —-3).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, epneHauKyasspaoro miockoctu AABC, rme A(8;5;0),
B(9;6;-3), C(9;7; —10).

6. BeraucanTs mIomnaab TpeyroabHIKa, MTOCTPOEHHOTO HA BeKTOpax a = 2m —n u b = —2m — 2n upn

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

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

8. Berancimh 06bem Terpasapa ¢ BepiamHaMu B Toukax Aq, Ag, A, Ay, mnomans rpaan A Ay As 1 BBICO-
Ty, OIYIIEHHYIO HA Ty TpaHb u3 Bepiuibl Ay A1 (—1;—2;9), As(4;—9;9), A3(1;—3;6), Ag(—2; —1;11).

9. HaitTu KocuHyC OCTPOTO YIIa MeyKIYy MIOCKOCTAMEU ¢ : 8x —y +2z=13u f:y—2z—10=0.

10. Bamana mupamuma SABC koopaumnatamu sepmua A(—1;—8;0), B(1;—-9;—1), C(-10;—4;3),
S(—8;5;8):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHE ILIIOCKOCTH T, Ipoxosiieii depe3 Touky M (—10; —8; —10) nepneHanKyaIspHO
JIOCKOCTIM T + 3y — 42 = —2u 2z —Hy+ 72 —1 = 0.

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

B(0;4;0), C(7,10;1).

13. IlpuBecTy K KAaHOHUYIECKOMY BH/Y OOLIMe ypaBHeHHd HPIMOit
r+y—22—8 =0
Sx+y— 2 —27=0"

14. Haiitu npoekiuio toukn M (—20; —22;30) Ha miockocrb —3z — 8y + 8z = —T72.

15. Hafitu yron mexay npamoii [ @ = = % = %57 M IJIOCKOCTBIO T : ¢ +y — 2 — 12 = 0.

16. Ha minockoctn gan tpeyroabauk ABC' ¢ Beprmmnamu A(2;3), B(—16;4) u C(6; —3). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl 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 IBM4-13B.
Bapmuant 22.

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 oTHOIEeHNN 3 : 2.

2. lokazath, 9T0 BeKTOpHl a(—4; —1;—4), b(5;2;6), ¢(—2;1; —1) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(2; —7; —4) Mo 9TUM BEKTOPaM.

3. Haiitn xocuuyc yria Mexkay BekTopamMnm @ = 2m —n u b = —5m +n opu |m| = 1, |n| = 2v/2,
(m,n) = 7.

4. Haittn np,x, mpu = 2a +2c n y = b, rae a(1;1;2), b(—6;4;-3), ¢(2; —1;1).

5. HaiiTu KOOpIMHATHI €IMHUTHOTO BEKTOPA My, HepneHauKyaspaoro miockoctu AABC, rie A(4;8; 1),
B(5;10; —6), C(2;5;9).

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

2

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

7. Jlexar siu rouku A(7;4;8), B(2;4;4), C(2;3;5), D(9;7;5) B 0aH0ii 1110cKOCTU?

8. Beruncauth o0beM TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann A1 A A4 n BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpaHb u3 Bepiuuabl Az. Aq(6;7;—2), Ay(5;9;—3), A3(8;4;—2), A4(5;—2;7).
9. HaiiTu KocuHYC OCTPOTO YIIa MeXKIY MIOCKOCTAMHA ¢ @ —3x + 6y —2=8u f: —y+ 2z — 12 =0.

10. Bamana mupamuna S ABC koopauuatamu Bepun A(—3; —2:;7), B(3;0;6), C(—4;—3;8), S(—2;8;5):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CoctaButh ypaBHeHHE IIOCKOCTH T, TPOXOdAIIeit uepe3 Touky M (8;7; —5) mepnennKyaspHo TI0C-
KocTsIM 20 — 3y +42 —5=0u —x + 2y — 32 = 3.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(1;7;9),

B(7:6;4), C(—4;8;13).

13. [lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHE yPABHEHWS HMPSIMON
r +2y+ 2z + 9 =0
—4r—5y—32—12=0"

14. Haiitu xoopamnatsl Touku M, cumverpuuanoit touke M (3; —6; —6) OTHOCHTENIBHO IJIOCKOCTH
St — by — 4z = —30.

15. Haiditu yros mexk iy npsamoit [ : _i24 = y___15 = 2:24 1 TJIOCKOCTHIO 7 @ 22 + 3y — 32 = —1.

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaamu A(—2;—5), B(7; —18) u C(0;1). Tpebyercs:
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 IBM4-13B.
Bapmuant 23.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa AD, a M mgemur pebpo DC B oTHOUEHNN 1 @ 2.

2. Jlokasarb, uTo BeKTOpHl a(2; —2;—3), b(—1;5;1), ¢(2;1; —3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—1;8;1) mo sTuM BEKTOpaM.

3. Haiitu kocHHYC yryla Mex<ay BEKTOpaMu @ = —m —n u b = —m +n upu /m| = 1, |n| = 2V/3,
(m,n) = .
4. Haittn np,x, ipu * = b+ 3c n y = a, tae a(2; —1; —1), b(24; —18; —5), c(—6;4;3).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasipaoro miockoctu AABC, rme A(0; 2; 3),
B(1;-8;3), C(—1;3;4).

6. BeraucanTs miioma b nmapaJsiiejorpamMmMa, ToCTPOEHHOrO Ha BeKTopax a =3m +3nu b= —2m —n
npu [m| =2, [n| =2, (m,n) =

5
7. Jlexar sin rouxku A(3;1;2), B(—

2;—2;4), C(10;5; —1), D(—6; —4;6) B onHoil mI0CKOCTH?
8. Beramcanrsh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl Q. P(1;2; —9), Q(—=9;7;,—11), R(6;5;—10), S(8;6; —10).

9. HaitTu KocuHyC OCTPOTO YIa MeKIy MIOCKOCTIMU ¢ :x —y —2=0mu §: —6x — 2y — 62 = —10.
10. Bamama mmpammma SABC woopaunaramu seprmua A(—7;—4;0), B(—6;-8;1), C(-9;-3;-1),
S(4;2;-3):

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

11. CocraBuTh KaHOHWYECKHE ypaBHEHHsI MPsIMOii, Tpoxoasieil uepe3 Touky M (10; —9; —8) mapasuiesinb-

HO TJIOCKOCTHU 3% + 2y + 2 — 9 = 0 1 nepuenIuKyJIapHO MPAMON % = %L = %.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecin A(0; 8; 8),

B(1;6;11), C(3;3;15).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
r + vy +52—-16=0
—3x—2y—62+10=0"

14. Haiitu npoekiuto touku M (11; —4;26) na miockocrs —5x 4+ 3y — 10z + 59 = 0.

15. Haiitu yros mexay npamoii [ : a+l _ ytl ZJ{—S

= == W ILJIOCKOCTRIO T : 3x +y + 2 — 12 = 0.

16. Ha maockoctn man tpeyroabuuk ABC ¢ Bepmmaamu A(—2;—1), B(2; —23) u C(6; —5). Tpebyercst:
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 IBM4-13B.
Bapmuant 24.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa A1D, a M penut pedbpo AB B orHOmenun 2 : 1.

2. Jlokazath, 4rto BekTOpbl a(2;3;2), b(1;2;3), ¢(1;1;3) obpasyror 6asuc. Pasnokurh BEKTOp
d(—2; —1; —2) mo 3TuM BeKTOpaM.

3. Haiitn KoCHHYC yriia Mex1y BeKTOpaMu @ = 2m — 5n u b = —m + 4n upu |m| = 2v/2, |n| = 1,

(m,m) =17

4. Haittu ip, @, pu € = b+ c n y = a, t7e a(1;—4;4), b(1; =3;4), c(0;5; —4).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(4;5;4),
B(7;4;4), C(0;3;3).

6. BeraucyimTs 1Ioma b napaJsieiorpaMMa, MoCTPOeHHOIO Ha BeKTopax a = —2m—+nu b = —2m—2n
—_—
npu lm| =3, |[n| =4, (m,n) =

5
7. Jlexar siu rouku A(4;3;6), B(—

3;7:5), C(3;4;5), D(5;3;5) B otHO# 110cKOCTHT
8. Boerunciuth 00bem terpaszipa ¢ Bepummnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl D. A(7; —7;—2), B(5; —5;—1), C(—2;2;2), D(—2; —16; —6).

9. HaitTu KocuHyC OCTPOTO YTIiia MeXKIY ILIOCKOCTAMA @ —2x +y — 13 =0wu [ : 2x + 3y — 22z = —4.

10. Bamana mupamuga SABC koopaunaramu Bepmun A(2;6; —3), B(—6;9;2), C(5;5;—5), S(7;3; —=3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaButh ypaBHeHHe IIOCKOCTH 7, TpoXomsiiedi depes touky M (1;1;9) mapamsiesbHo mpsMoii

z+7 _ y=1 _ 242

5~ = ‘T = 5 W UepHeHJuKyIapHO mockoctn —8xr —y — 7 = 0.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(9; 3;4),

B(16;5;7), C(19;6;8).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit
2v+y+2+30=0
3T —y +14=0"

14. Haiitu koopauuarsl Touku Mj, cumMmerpuuanoii Touke M (23;7;—21) OTHOCHTEIBHO IIOCKOCTH
9 +2y — 92+ 5=0.

y=8 _
—2

15. Haiitu yros mexay npamoii [ : x_—+14

= %I/IHJIOCKOCTBIO7r:4x—y—z—|—14:0.

16. Ha maockocrn nan tpeyronbank ABC ¢ eprmmaamu A(—5; —3), B(—15;17) u C(—1;5). Tpebyercs:
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 IBM4-13B.
Bapmant 25.

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 C'C} B orHOMeHnn 2 : 1.

2. Jlokasarb, uro BeKTOpbl a(3; —3;4), b(3; —4;5), ¢(—2;6; —5) obpasytor 6asuc. PasioxKuTh BEKTOP
d(—5;9; —9) mo ITUM BEKTOpaM.

3. Haiitn kocuuyc yria Mexay BekTopamu @ = m —n u b = 6m + 2n upu |m| = 1, |n| = 2,

() = 2.

4. Haittn np,x, pu = b+ 3cu y = a, tae a(—7;2; -2), b(—10;7; =8), ¢(3; —1; 1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHTuKyIspaoro miockoctu AABC, e A(6;8;7),
B(5;6;8), C(4;3;7).

6. BuraucnTs 11010a/1h MapaJsuieorpaMMa, MoCTPOeHHOTO Ha BeKTopax @ = —m +n u b =3m —n

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

7. Jlexar jin rouku A(6;0;0), B(—1;—-3;4), C(4;—1;—1), D(1;—2; —3) B 0/H0ii 1mw10cKOCTHU?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunabl A;. A(4; —3;8), B(7; —10;11), D(7;—4;7), A;1(3; —1;7).

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy IIOCKOCTIMHA @ —x + 22 —8 =0u f:x — by + 3z = —11.

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

11. CocraButh ypaBHeHHe IIOCKOCTH T, TPOXOsIIeii depe3 Touky M (8; —3; —3) mapasiebHo TPSIMbIM

x+5_y—2_zflﬂx+2_g_273
1 3 T -1 4 T8 =3

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(8;4; 3),
B(10;5;—1), C(11;6; —4).

13. I[lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHE yPABHEHWUS HPSIMO
8+ y +10=0
To+2y+2+17=0"

14. Haiitu npoeknuto Touku M (3; —14; —11) Ha miockocts x — 6y — 3z = 28.

15. HaiiTir yrosr Mexkty npamoit [ : = = yT% = % U IJIOCKOCTBIO 7 @ —3x 4+ 5y — 32 +6 = 0.

16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(0; —3), B(9;10) u C(—4;9). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

(6) HaiiTu aymuHy Meauansl BD;

(B) HajiTh AJIMHY BBHICOTHI, ONMYyIEHHON n3 Bepmubl Cf

(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa 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 IBM4-13B.
Bapmuant 26.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedbpa DDy, a M nenut pebpo AB B orHOMmenunn 2 : 1.

2. lokazaTh, 910 BeKTOpHI a(—2;1;—2), b(0; —3;2), ¢(—3;4; —5) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(1;2; —1) mo sTuM BEKTOpaM.

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

(m,m) = 3.

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHaukyasspaoro miockoctu AABC, rme A(5;9;5),
B(8;7;6), C(10;8;5).

6. BeraucanTs miona b mapaJuieaorpaMmMa, ToCTPOEHHOTO Ha BeKTopax a =4dm +3nu b= —m +2n
5T

mpu [m| =4, |n| =2, (M, 7) = F

7. Kommianapust ju Bektopsl a(—3;5;2), b(4;3;7), ¢(—1;0; —1)7?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimuabl F. A(—8;2; —8), B(—7;3;—11), D(1; —4; 1), E(-8;3; —10).

9. HaitTu KocuHyC OCTPOTO YTIIa MeXKIY ILIOCKOCTAMA v @ —x + 2y — 82z =12u f: —z —y+ 13 =0.

10. Bamama mwmpammma SABC woopaunatamu sepmua A(6; —2;—5), B(7;—5;—4), C(10;—12;0),
S(4;2;—6):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiieit depe3 Touky M (—3; —1;2) napajieabHo npsamoii

z+3 _ y—1 _ 246 —
S° = %5 = 57 4 HePIeHJuKY/IAPHO MI0CKoCTH 20 —y — 2 — 3 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecan A(3; 8;6),

B(—1;1;9), C(6;13;4).

13. IlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIMe ypaBHEHH:d HPAMOL
- —y+z—-7=0
—dr—y —9=0

14. Haiitu kooppuuarsl Touku M, cummerpudanoii rouke M (17; —10; —20) OTHOCHTEIBHO HIIOCKOCTH
Tr — by — 8z = —16.

15. HaiiTu yros Mexkay npsamoit [ : xf_f‘ = y—J{g = % U IJTOCKOCTBIO 7 : —6x — by — 22 4+ 8 = 0.

16. Ha mmockoctn man rpeyronsunk ABC ¢ sepmunavu A(2; —2), B(13;0) u C(—6;2). Tpebyercst: (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 oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmanr 27.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa AD, a M menut pedbpo C'Cy B orHOImMennn 3 : 1.

2. Jlokasarb, uro BeKTOpHl a(3; —2;—3), b(1;2;0), c(2; —3; —2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—7;—10;4) mo 3TUM BEKTOpaM.
3. Haiitn KocmHYC yriia Mex1y BeKTopamu @ = 3m + 6m u b = —2m — 2n npu |m| = 2, [n| = /3,

o
6

4. Haiiu np,x, npu & = a n y = b + ¢, rae a(=2;—1;5), b(=2; —4;1), ¢(8;0; =5).

(m,n) =

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIspaoro miockoctu AABC, e A(7;5;3),
B(8;1;4), C(6;10;3).

6. Beraucaurs momainb HapaﬂﬂeﬂorpaMMa MOCTPOEHHOTO Ha BeKTOpax a = 2m —n u b = 2m — 4n
npu jm| =2, |n| =1, (m,n) = %.

7. Jlexar sin rouku A(9;2;6), B(10;8;1), C(8;7;0), D(9;3;5) B 0au0il miockocTu?

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
OMYIIEHHYIO Ha 3Ty rpabb u3 Bepiuabl C. A(=7;—7;9), B(—=9;-8;11), C(2; —12;1), D(—1; —2;2).

9. HaiiTu KocuHyC OCTPOTO YIIa Me¥XKIY MIOCKOCTIMU ¢ : —x —y —2=0wu f: Tx — 2y — 4z = 6.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosiei depes Touku A(1;4; —4), B(0;3;=7), C(4;5;—2), u
HafiTh paccrosiaue ot Touku S(—5; —3;3) 70 9TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOsiieil uepes Touky M (—1;3;7) nepneHauKyasgpHoO MI0C-
KocTaM 7Tx +y —22+2=0nzx+y—2z—1=0.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(5;0;4),

B(8;-2;3), C(—2;5;6).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
T +y+ 2z —10=0
—2r—y+82+2=0"

14. Haiitu npoeknuto Toukn M (11; —16;39) na miockocts 22 — 3y + 8z = 74.

15. Haiditn yros mMexkty npsamoit [ : ’”T*‘l = y_—_j = ZJ1F—7 M TUIOCKOCTBIO T @ o — 2y + 2 = —12.

16. Ha miockocru jgan tpeyroabauk ABC ¢ Bepmmnavu A(—2; —3), B(—19; —9) u C'(4; —7). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JJIMHY 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);

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuant 28.

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 oraOMmennn 2 : 1.

2. Jokazath, uto BeKTOpHI @(2; 3; 1), b(—5; —4; —3), ¢(—2; —1; —1) obpasytor 6asuc. Pa3iokurh BEKTOP
d(7;1;4) mo 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexxay BekTopamnm @ = 2m —2n un b = —5m +n upu /m| = /3, |n| = 2,

(m,m) = §.

4. Haittn np,x, mpu = 3b+cu y = a, rae a(5; —2; —3), b(2; —1; -2), c(—2;9;4).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasipaoro miockoctu AABC, rme A(3;8;0),
B(4;1;1), C(2;12;0).

6. BerancjmmTh MJIOMIAAb TPEYTOJbHIKA, TOCTPOEHHOTO Ha BeKTOpax @ = m + 4n u b = 2m + 3n upn

im| =2, In| =4, (m,n) =1,

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

8. Buruncauth 00beM TeTpasgapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun As A3 A4 n BbI-
COTY, OIYIIEHHYIO HA 9Ty Ipafb u3 Bepummubl Ay, A1(2;4; —7), A2(0;5; —9), As3(5; —2;—7), A4(2;6;—6).

9. HaiiTu KOCHHYC OCTPOr0 yIJIa MeXKJIY IIOCKOCTIME v @ —y — 22 — 12=0u [ : 6x +y + z = 0.

10. CocraBuTh ypaBHeHHE LTOCKOCTH, poxosieil uepes Toukn A(1;4;6), B(0;5;6), C(5;2;5), u naiitu
paccrosiane ot Toukn S(0;6; —8) 10 ITOH MITOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, Hpoxojsrieii depe3 rouky M (0;6; —7) mapajieabHO MpsMbIM

x—1:y+8:iux—l_i_z—5

1 —5 —2 1 —6 -1

12. Cocrauth ypastenne upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;6;6),

B(6;5;6), C(—3;10;7).

13. [IpuBecTH K KAHOHUIECKOMY BUJLY OOIIHe YpaBHEHU IPSMOI
-2z —4y+52+1=0
—3x—by+T7245=0"

14. Haiitu xoopguHaTel Touku M;, cuvmmerpuanoii Touke M (—7;—9;2) OTHOCHTEIBHO IIOCKOCTH
—Txr — 9y +4z — 65 =0.

15. Haittn yron mexmy npsamoit [ : CCTJFG = _ill = % U IJIOCKOCTBIO T : —2% + 1y + 22 = —8.

16. Ha miockocru jan rpeyrojibiuk ABC' ¢ sepuimnamu A(—4; —1), B(—6;13) u C(—12; —9). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl 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 IBM4-13B.
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 nenut pedbpo B1C, B orHOmMennn 2 : 1.

2. Jlokasarb, uro BekTopbl a(—1;3;2), b(3; —5; —2), c¢(—4;6;3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(2;0;1) mo 3TUM BEeKTOpaM.

3. Haiitn xocmmyc yria Mexay BekTopamu @ = —2m +8n u b = m — 3n upu |m| = 2v/2, |n| = 1,
(m,n) = 1.
4. Haittn np,x, ipu * = b n y = a + ¢, rae a(6; —3; —5), b(5; —2; —3), c(—11;7; 7).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(1;9;9),
B(4;4;10), C(—3;13;8).

6. BeraucanTs miIona b mapaJieaorpaMmMa, ToCTPOEHHOTO Ha BeKTopax a = m+3nu b = —3m +4n

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

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

8. Bouruncanrs oobem mapasnenenunena A; Ay AsAy4B1 By B3 By, mnomans rpaaun A1 Ay Az Ay m BeIcoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuubl By. A;(5; —2;8), Ay(8;0;15), A4(7;—1;10), B1(0; —5;1).

9. HaiiTu KocuHyC OCTPOTO YTIiia MeKIy ILIOCKOCTIMU o @ —x — 2z — 10 =0u 8 : —bxr + by — 72 = 5.
10. Bamama mwmpammma SABC woopamnatamu sepmuu A(9;—3;—2), B(10;5;—6), C(10;4;-5),
S(—4; —5;=5):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEeHHUe IIOCKOCTH T, TIPOXOstiieil uepes Touky M (4; —1;7) neprneHanKyaspHoO MI0C-
KOCTIM 20 + 3y +2=8ux+2y+2—1=0.
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecan A(0; 3;6),
B(3;—-2;5), C(2;0;5).
13. IIpuBecTn K KaHOHHYIECKOMY BHJLY OOINHE ypaBHEHUsS HPIMOit

r+5Y+2+30=0

—r—3y —28=0
14. Haiitu npoekuuto rouku M (29;3; —15) na mwiockocrs 9 — 2y — 4z = 12.
15. Haiditu yros mexk ity npsamoii [ : %’8 = y—IQ = ~ U IWIOCKOCTBIO T @ —Z +y — 2 = —T.

16. Ha minockoctn gan tpeyroabank ABC ¢ Bepmmnamu A(1;1), B(—6;24) u C(5; —3). 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 IBM4-13B.
Bapmant 30.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepeanna pebpa B1C1, a M nemur pedbpo DC' B orHomennn 1 : 2.

2. Hokazarb, uro BekTOphl a(2;5;—2), b(1;3;—1), ¢(4;1;2) obpasyior 6azumc. PazioxKuTh BEKTOp
d(6;6;0) MO STUM BEKTOPAM.

3. Hajiti KOCHHYC yIyla MeKiy BekTopamMm @ = m +n u b = m — 2n upn |m| = 2v/2, |n| = 1,

(M) = 22,

4. Hafitu np,@, tpu ¢ = a n y = b + 2¢, rze a(1;2; —2), b(6;16; —13), c(—2; —5;5).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, epneHaukyasspaoro miockoctu AABC, rme A(0;4; 3),
B(2;11;4), C(1;3;4).

6. Beranc/mmTh MJI0MIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = 4m — 3n u b = 3m + n upn

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

7. Kommnanapuer jin sexropbt AB, AC, AD, rae A(5;2;4), B(0;4;6), C(9;3; —1), D(14;2; —4)?

8. Beraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(2;—2;5), B(10;—2;8), D(9;0;11), A;(8;—1;9).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy MIOCKOCTIMU ¢ : ¢ — 2+ 9=0u B :3x —y+ 62 = —12.

10. CocraBuTh ypaBHeHHIe IOCKOCTH, TPOXoIdamieil uepes Touku A(—6;2; 1), B(—7;4; —1), C(—4; —3;4),
u HaiiTu paccrosane or Touku S(—2;6;5) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Hpoxojsdiieii depe3 Touky M(—4;1;—2) nepneHgauKyaspHO
MIOCKOCTIM T + 4y + 22 = -5 —x — 3y — z = 1.

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

B(7;2;6), C(3;1;3).

13. IlpuBecTn K KaHOHUYIECKOMY BHUJY OOIIHe ypaBHEHUs HPAMO
—4dr—y+ 2z —2=0
—3zx—y+3z =0

14. Haiitu koopanmuarsl Touku M7, cummerpudnoii Touke M (—1;3;2) OTHOCHTENBHO IIOCKOCTH —X —
y+3=0.

15. Haiitu yroa Mexxmay opamoi [ : 222 = ¥=2 — 26 y nnockoeTnio 7 32 + 9y — 2 = —b.
1 1 3

16. Ha wiockocru jgan tpeyrosibiuk ABC ¢ sepmunamu A(1;0), B(—3;28) u C(—11;12). Tpebyercs:
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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 31.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa AA, a M nemut pebpo D,C B orHomenun 1 : 2.

2. Hokazarb, uro BekTOphl a(4;3;2), b(—1;—2;1), ¢(5;4;1) obpasyior 6azuc. PaznoxKuTh BEKTOp
d(0;2; —6) Mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yriia Mexay BeKTopamu @ = —7m —2n u b = —m — n upu |/m| = 1, |n| = 2,

(M) = 2.

4. Haittn np,x, ipu * = b+ 2c n y = a, te a(l;1; -3), b(2;3; -3), c(—1; —1;4).

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

6. Beraucinth 1m0ma b TpeyroabHuKa, MOCTPOSHHOr0 Ha BeKTopax a = —4m +4n u b = m — 3n nupu

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

7. Jlexar siu rouku A(9;5;7), B(12;9;9), C(4;—2;4), D(8;7;3) B ouHoll 1ma0ckocTu?

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

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTIMu o : ¢ +y + 10 =0wu §: —6x — 6y — 42 = —10.

10. CocraBurh ypaBHEHHWE IJIOCKOCTH, Tpoxojgmieil depe3 toukn A(—8;—1;—10), B(—5;1;—11),
C(—=7;—2;—9), u naiitn paccrosiaue ot Touku S(—1; —5;4) 710 9TOMH MIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOJsineil depe3 Touky M (9;7; —7) napaieabHO MpsaMoii

%‘4 = yT_2 = % W NePHeHJuKyIApHO I0CKoCTH 3T + 2y + 62 = —4.

12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;8;7),

B(5;11;14), C(4;10;11).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
—2r—3y—2+22=0
r+2y —14=0"

14. Haiitu npoeknuto Toukn M (—6;13; —5) Ha miockocTh 3z — y + 3z = 11.

Y = 22 y rockocThio T 1 —x + Ty + 4z — 7 = 0.

15. Haiitu yroor mesky npamoit [ : 7 =
16. Ha nockoctu gan tpeyroabauk ABC ¢ Bepmunamu A(—2;1), B(2;23) u C(6;5). Tpebyercs: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

B) HAUTHU JJIUHY BBICOTHI, ONYIIEeHHON 13 Bepiruabl ('

1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

(
(8)
(r) manmucarh oOIIee ypaBHEHHE CEePeIUHHOTO HepHeHauKyasapa K cropore AC)
(
(e) maiftu KoopauHATHl TOUYKH E — nepecedenus nupsmeix (1) u (x);

(

’K) HATH KOODAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
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 A1 Dy, a M nenut pedbpo C'C B orHOMmMeHnn 1 : 2.

2. Jlokasarb, uro BeKTOpbl a(4; —5;—4), b(—1;2;1), ¢(—3;3;4) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—3;0;8) mo 3TUM BEKTOpaM.

3. HaiiTu KocuHYC yryia Meskjy BeKTopamn @ = 3m —2n u b = —3m +n upn /m| = 1, |n| = 2v/2,

(m,n) =1
4. Haittn np,x, pu * = @ u y = 3b + 3¢, rae a(1;-2;3), b(1;3;7), e¢(—1; —-1; -5).

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

6. Beranc/mmTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax a = 2m + 3n u b = m — 3n upn

Im| =5, |n| =3, (m,n) = 7.

7. Jlexar sin rouku A(1;3;8), B(6;0;12), C(7;—1;17), D(3;2;5) B 01HO# 1J10CKOCTHT

8. Bouruncanrs o6bem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
ONYIIEHHYIO Ha 3Ty I'pabb u3 Bepiuabl By. A1(0;5;9), As(1;7;10), A4(7;9;8), B1(—7;4;12).

9. HaitTu KocuHyC OCTPOTO YIa MeXKIy IIOCKOCTAMEA « @ —6x + 5y +4z=—-1uf:—x—y—11=0.

10. CocraBuTh ypaBHEeHHE MIOCKOCTH, mpoxojsiieii uepe3 Toukn A(7;—1;8), B(6;—3;9), C(9;2;5), u
HaiiTi paccrosinue oT Touku S(1; —3;2) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Mpoxojsdiieii depe3 Touky M(—3;3; —8) nepneHgauKyaIsgpHO
mI0cKoCTIM 32 + 3y +22 —6=0u —x+y+2—4=0.

12. Cocraputh ypastenue upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(8; 6;8),

B(11;5;6), C(15;4;3).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEHHs IIPIMOii
dor+ y +3=0
—br—2y+z+5=0"

14. Haiitu npoeknuto Toukn M (—9;13;26) Ha miaockocts —3z + 3y + 7z = —20.

utd — 22y rockocTeio T —22 — 4y — 2 + 6 = 0.

o o 7, 47
15. Haiiti yro mexkny npamoii [ @ 5+ = 42 5

16. Ha mnockoctn man rpeyronasuunk ABC ¢ Bepmunamu A(—5; —3), B(8;6) u C(1;15). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

B) HAWTH JJTMHY BBICOTHI, OMYIIEHHONH U3 Bepiruubl C';

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

(
(8)
(r) namucaTp oOIIee ypaBHEHHE CepeIUHHOTO HeprHeHauKyaspa K cropore AC)
(
(e) maiftu KoopauHATHL TOUYKH E — nepecedenus nupsMeix (1) u (x);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuant 33.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pebpa A1 By, a M nenur pebpo C'Cy B oTHOIEHNN 2 @ 1.

2. okazath, ato BekTOpHl a(5; —1;0), b(—3; —1; —2), ¢(—1;2; 3) obpa3ytor 6azuc. Pa3noxkurh BEKTOP
d(—8;0; —2) mo 9TUM BEKTOpaM.

3. Haiitn KocmmyC yriia Mexay BekTopamu @ = 2m —8n u b = —m + 3n upu |m| = 2v/2, |n| = 1,
(m,n) = 7.
4. Hafitu np,@, 1pn © = a +2c u y = b, rie a(3; —5;—6), b(—1;2;1), c(—2;3;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(8;6;7),
B(7;7;10), C(9;4;5).

6. BerancgmTh mIomaab napaJsiieiorpaMMa, ToCTPOEHHOrO Ha BeKTopax @ = 2m +n u b = 2m + 3n
npu [m| =1, [n| =1, (m,n) =

7. Jlexar sin rouxku A(3;3;4), B(2;5;3), C(10;8;—2), D(10;9; —3) B ouHoil 1maockocTu?

3
T

8. Berancantsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl P. P(—2;—7;1), Q(—5;0;5), R(—4;—2;8), S(—6;3;9).

9. HaitTu KocuHyC OCTPOTO YIa MeKIy MJIOCKOCTIMU @ —y — 2+ 7 =0u B : —2x + 2y 4+ 72 = —6.
10. Bamama mwmpammma SABC woopmamnatamu sepmuu A(5;—10;3), B(4;—11;-1), C(6;-7;6),
S(—6;—7;,—6):

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

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, MPOXofsmieii depes Touky M (2;3;8) mapamsesbHO MPSIMbIM
=4 _ yt6 _ 247 ow46 _ y+d 23

2~ 5 -3 1 -3 2
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecin A(0; 9; 3),

B(7;5;0), C(2;8;2).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
20—y —2z+1=0
-z —3y+2z+9=0"

14. Haiitu npoekiuto touku M (—36; —12; —6) Ha mwiockocrs —9z — 2y + z = 84.

15. Haiditu yros mexk iy npsamoit [ : xT*?’ = y—;Q = =% n wiockocTeio 7 @ 3r — 2y — 32+ 10 = 0.

16. Ha mockoctu pau tpeyroiabuank ABC ¢ Bepmmuavu A(—3;3), B(—1; —11) u C(—11; —5). Tpeby-
ercst: (a) HamucaTh obuue ypasHenusi 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 IBM4-13B.
Bapmuant 34.

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(—5; —2; —2), b(0;3; —2), ¢(3; —1; 3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—2;3; —3) mo 9TUM BEKTOPaM.

3. HaiiTi KOCHHYC yIIa MKy BEKTODAME @ = 2m — 5n u b = 2m — Tn upu |m| = 2v/3, |n| = 1,
(m,n) = .
4. Hafitu np,@, tpu € = a n y = 2b + ¢, rie a(1; —2;1), b(—4;5; —2), c(10; —14; 7).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockocta AABC, rme A(4;5;4),
B(5:2;4), C(5; —5;5).

6. BeraucanThb 1moima s napaJsieorpaMMa, IMoCTPOeHHOT0 Ha BeKTopax @ = 3m —3n u b =4m + 3n
npu |m| =2, |n| =4, (m,n) =

7. Jlexar jiu rouku A(6;7;6), B(7;7;5), C(3;5;13), D(7;8;3) B 0au0ii miockocTu?

3
T

8. Beranciimh 06bem Terpasapa ¢ BepiamHaMu B Toukax Aq, As, As, Ay, mnomans rpaan A Ay A4 1 BBICO-
Ty, OMYIIEHHYTO Ha 3Ty Tpadb u3 Bepiuabl As. Aq(2;9; —8), As(7;5; —10), A3(6;2; —3), Ag(—2;12; =7).

9. HaitTu KocuHyC OCTPOTO YIIa MeKIy MIOCKOCTIMU ¢ : ¢+ 7y —Tz=8u f:x+y+8=0.

10. Bamama mmpamuma SABC xoopaumatamu Beprmn  A(8;3;-3), B(6;5;—2), C(11;4;-2),
S(—8; —8;—5):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHe MJIOCKOCTH 7, TPOXOAsiiei depe3 Touky M(9;6;9) mapasiesbHO TpsAMOii

%i‘l = % = # U TePHeHIUKYISIPHO TIockocTH 4 — 7y + 32 — 4 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecan A(5; 2; 3),
B(2;0; 1), C(4;1;2).

13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHUS HMPSIMOM
Tr—by—T72+16=0
—4r+3y+32—10=0"

14. Haiitu xoopaunarel rouku My, cummerpuanoit Touke M (4; —2;6) OTHOCUTEIBHO ILIOCKOCTH 3T —
Ty 4+ 62 = 15.

15. Haittu yron mexmy npsamoit [ : xT_Q = y—;l = % U TJIOCKOCTBIO T @ —4x +y — 2 = —8.

16. Ha mnockoctu mam tpeyroapuuk ABC ¢ Bepmmmnavu A(3; —1), B(—10;8) u C(15;3). 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 oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
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 BBy, a M genut pebpo AD B orHOmenun 1 : 2.

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

3. HaiiTn kocumyc yria Mexiy BeKTOpaMi @ = —m +2n u b = m +n upu |m| = 2v/2, |n| = 1,

(m,m) =17

4. Haittn np,x, pu = b+ 2c u y = a, r1e a(—4;4;3), b(11; —8; —8), c(—5;5;4).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneH uKyaspaoro miockoctu AABC, e A(1;5;4),
B(0;6;5), C(—3;10;10).

6. Beraucanth 1mioma b> TpeyrobHUKa, MOCTPOEHHOTO Ha BEKTOpax @ = —3m + 2n u b = 3m + 3n

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

7. Kommianapust ju Bektopsl a(—7;4; —1), b(—5;3; 1), ¢(—1; —1;3)7

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(0; —3; —4), Q(—2; —4;3), R(—7;—6;5), S(3; —2; —5).

9. HaitTu KocuHyC OCTPOTO YTIiia MeKIy ILIOCKOCTIMU o : 6x +y —Tz=11uf:z4+y—9=0.

10. Bamana mupamuga SABC koopaunaramu Bepmunn A(—1;4;4), B(0;3;4), C(—4;—3;5), S(8;—5;3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosinue ot BepruuHbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Tpoxojsieil depe3 Touky M (6; —1; —4) mepneHauKyasipHO
miaockocTsM —2 +8y —1 =0 —2x 4+ 9y — 2+ 6 = 0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910i npsimoii, ecau A(0; 2;7),

B(—4;3;2), C(7;0;16).

13. IlpuBecTu K KAHOHUYIECKOMY BHJLy OOIUe ypaBHEHUS HPAMOiT
r+Ty+2—18=0
—r—2y +5=0

14. Haittu koopaunarst Touku M, cummerpuanoit Touxe M (16; —13; 5) ornocuTenbio miockoctn —6x+
oy —3z+1=0.

15. Haiditu yros mexk iy npsamoit [ : _i; = %1 = % 1 TJIOCKOCTBIO 7 : o + Yy + 2 = —4.
16. Ha mockoctn nan tpeyronpank ABC' ¢ sepmmunamu A(3;2), B(23; —8) u C(9; —10). Tpebyercst:
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 IBM4-13B.
Bapmuant 36.

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

2. Jlokasarb, uro BekTopbl a(l;1;—2), b(1;4; —1), ¢(—3; —6;4) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—7;—10;8) mo 3TUM BEKTOpaM.

3. Hajitn KOCHHYC yryia MesKiy BekTopamum @ = m +n u b = 6m + 8n upu |m| = V3, |n| = 2,

(M) = &,

4. Haittn np,x, pu = @ + 3c u y = b, t1e a(16;3; —5), b(—3;1;1), ¢(—4;1;2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(5;0;6),
B(7;1;1), C(8;2; —2).

6. BeraucnTh 110131 TPEYyTOJIbHUKA, TIOCTPOEHHOTO Ha BeKTOpax @ = 3m +n u b = —2m + n upn

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

7. Kommnanapuer jin sexropst AB, AC, AD, rae A(5;2;8), B(3;1;5), C(7;1;9), D(6;2;9)?

8. Boeramemrs 06bem Terpasapa ¢ pepmumuaamu B Toukax A, B, C, D, maomanes rpann BC'D u BbI-
COTy, ONyIIeHHYIO Ha 5Ty rpanb u3 Bepmuabl A. A(—10;-7;2), B(-7;-5;-8), C(-8;—6;—-3),
D(—11;-8; —11).

9. HaiiTin KOCHHYC OCTPOrO yIJa MeKIY IUIOCKOCTsAME « @ —Yy +22 —10=0wu f: —2xr — 2y — 4z =7T.
10. CocraBuTh ypaBHEHHE MIOCKOCTH, Mpoxojgdiieii yepe3 Toukn A(5;2;—1), B(7;9;-2), C(4;3;0), u
nafitu paccroguue ot Touku S(7;4; —8) 10 ITOMH MIOCKOCTH.

11. CocTaBuTh ypaBHEHHE IIOCKOCTH T, TPOXOsiiel depe3 Touky M (—6;4; —8) mapamieasHo mpsMoii

z—6 __ y—2 __ z+6 _
£ = 97° = =5 M UePIeHJuKy/IAPHO II0CKOCTH 2x + 2y — 32 = —0.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(8;5;6),

B(16;2;1), C(11;4;4).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit

xT+y —-1=0
—2r—4dy+2—-7=0"

14. Haiitn koopauuaTel Touku M, cummverpudnoil Touke M (15;—2; —3) OTHOCHTENBHO IIOCKOCTH
—Tr+y+32=0.

15. Haiditu yros mexk ity npsamoii [ : x_—*f’ = y_—_16 = % M IIOCKOCTBIO T : dx +y + 42 = 1.

16. Ha mnockoctn gan tpeyroabauk ABC ¢ epmmmnavu A(—2;1), B(—20; —25) u C'(—20; —5). Tpeby-
ercst: (a) HamucaTh obmre ypasaenus npsMbix AB u AC;

6) maiitu nauHy Meauansl BD;

B) HAUTH JJIMHY BLICOTHI, OMyTeHHoil u3 Bepiunnl C;

) HAmcaTh o0Iee ypABHEHHE CEPEJIMHHOrO NeprenmKyaspa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 37.

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 orHOMmMEHNN 3 : 2.

2. lokazath, 910 BeKTOpHl a(—1;2; —3), b(1; —2;4), ¢(—2; 1; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(7; —2;8) Mo 3TUM BEKTOPaM.

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

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(8;6; 8),
B(10;11;7), C(9;4;8).

6. BeraucgmmTh 1101ma b mapaJsiiesiorpaMmMa, ITOCTPOSHHOTO Ha BeKTopax @ = 4dm —4dnu b =m — 4n

mpu |m| =1, [n| =4, (m,n) = °F.
7. Kommianapust ju Bektopsl a(4; —2;7), b(—3;3; —=5), ¢(—3; —1; —6)7

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiunbl S. P(—7;6;8), Q(—8;9;7), R(—2;6;1), S(—5;7;5).

9. HaiiTu KocuHyC OCTPOTO YIiIa MeXKIy TLIOCKOCTIMHA ¢ : 6x — 2y + 62 = —-8u f: —y — 2+ 10 = 0.
10. Bamana mupamuga SABC koopaunaramn Bepuun A(—4; —3; —7), B(—5; —1; —6), C(=5; —2; —11),
S(6;—6; —1):

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

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiiieit depe3 Touky M (—8; —7;4) napaieabHo npsaMoii

% = % = % U TePHeHIUKYISIPHO TIockocTd —x + 4y + 22 — 3 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecan A(4; 3;0),
B(0;2;5), C(9;4;—6).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit
br—2y+ 2z —24=0
—4r+3y—22+27=0"

14. Haiitu npoeknuto Touku M (—2; —30; 18) na miockocts —z + 8y — 62 — 58 = 0.

x+1
2

= Z2 y pockocTwio T 1 3% +y — 22 + 11 = 0.

15. HaidiTu yros mexkay npsamoit [ : 5

—y
2

16. Ha maockoctn nan tpeyronbank ABC ¢ eprmmaamu A(—4;0), B(10; —2) u C'(—12; —8). Tpebyercst:
a) HamucaTh obiue ypasHerus 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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmuant 38.

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 AD B orHOmenun 1 : 2.

2. lokazaTh, 910 BeKTOpHI a(—2; —1;2), b(—5; —1;5), ¢(3;2; —1) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(8;5; —4) Mo ITUM BEKTOPaM.

3. Haiiti koCHHYC yryla Mexay BEKTOpaMu @ = —m +3n u b = —m +n upu |m| = 4, |n| = /3,
() = 7.

4. Haittn np,x, ipu * = b+ 3c n y = a, tae a(6;1; —=3), b(13; —2; —17), c(—4; —1;4).

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

6. BeraucinTh 1mI0ma b TpeyrobHUKa, MOCTPOCHHOTO Ha BeKTOpax @ = 2m +4n u b = —4m — 4n
21

mpu [m| =4, |n| =2, (M, 7) = §

7. Kommianapust ju Bektopsl a(—3;1; —2), b(—1; —1; —-2), ¢(5; —2;3)7

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BbicoTy,
ONYIIEHHYIO Ha 3Ty rpabb u3 Bepiunabl C. A(0;3; —7), B(—5;6;—5), C(=3;5;—=7), D(2;1;—6).

9. HaitTu KocuHyC OCTPOTO YIIa MeKIy MIOCKOCTAMHA @ —x — 2y — 2z =bu B :y+2+5=0.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosieii uepe3 toukn A(5; —3; —1), B(4; —4;0), C(7;—-2;6),
u HaiiTu paccrosane or Toukn S(—4;4; —7) 10 9T0i MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOJsiieil uepes Touky M (4;8; —7) nepneHauKyaIsgpHO MI0C-
kKoctaM —7x +3y+2=0u —2z+2y+ 2 —8=0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecaun A(0;9;7),

B(=7;6;-3), C(—2;8;4).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUS HPIMOit
r +3y—z+19=0

20 +2y—2+21=0
14. Haiitu npoeknuto Toukn M (—13; —7; —17) na miockoctsh bz + 4y + 2z = 53.

15. Haiitu yron mexay npsamoit [+ 2El = 520 = =8y yiockocrbio m: —2 +y + 22 = 9.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmmnamu A(—5; —2), B(17; —6) u C(—7;2). 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 IBM4-13B.
Bapmant 39.

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 nmenut pebpo BB; B oTHOImeHnn 2 : 3.

2. Jokazarb, aro BekTopbl a(5;0;4), b(—2;3;0), ¢(0;2;1) obpasytor Gasuc. Pa3iouTb BEKTOp
d(5; —4;2) mo 3TUM BEKTOPaM.

3. Haiiti kocHHyC yria Meskiy BeKTopamu a = 2m — 6n u b = —2m + 5n npu |m| = 2¢/3, |n| = 1,
(m,n) = .

4. Haittn np,x, mpu * = @ nu y = b+ 3¢, te a(2; —2;1), b(—3;4;1), e(1;-1;1).

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

6. BeraucanTs mioma b napaJsiiejgorpamMma, TOCTPOEHHOIO Ha BeKTopax a = —4dm —2nu b=3m —n
mpu |m| =3, |n| =2, (m,n) = .

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

8. Beruncoimrh o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha Ty I'padb u3 Bepiunabl F. A(2; —7; —=7), B(—6;—2; —8), D(11; —4; —12), E(4; —8; -7).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIy MIOCKOCTIMHA @ —y + 2 —4 =0wu §: —4x + 6y — 52 = 6.

10. CocraBuTh ypaBHEeHHE TIOCKOCTH, Mpoxosiei depe3 Toukn A(—2;8;0), B(6;9;0), C(—11;6;1), u
HaiiTu paccrosiune or Touku S(7;7;7) 40 ITOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Tpoxosiieii uepes Touky M (—10;1; 1) mepnenuKyIsipHO ML10C-
koctaM ¢ — 9y = —4 u —z + 10y + 2 = —6.

12. Cocrauth ypastenue upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecaun A(7;5;0),

B(5;6;0), C(8;4;—1).
13. [IpuBecTH K KAHOHUIECKOMY BUJLY OOIIHe YpaBHEHU IPSMOI
r+y+z—3 =0
6r—y —27=0
14. Haiitu npoeknuto Toukn M (—1; —27;12) Ha miaockocTs  — Ty + 7z + 25 = 0.
y=5

o e 7, x Y=o __ z+41 . —
15. Haiitn yro mexky npamoii [ @ -5 = %22 = 50w mIockoCThio T @ —2x — 2y — 3z = 2.

16. Ha miockoctu jgau tpeyroibuuk ABC ¢ pepmmnamu A(—5; —1), B(—7;13) u C(—13; —9). Tpeby-
ercs: (a) Hanmcarb obume ypasuenusi upsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HATH JTMHY BBICOTHI, ONMYIEHHOMH 13 BepuuHbl '

1) HamucaTh oblee ypaBaenue ouccekrpuch yria BAC,

(
(8)
(r) mamucaTh oOIIee ypaBHEHHE CepeIUHHOTO HepHeHauKyasapa K cropore AC)
(
(e) maiftu KoopauHATHL TOUYKH E — nepecedenus nupsMeix (1) u (x);

(

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



