NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanrt 0.

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

2. Jlokasarb, uro BekTopbl a(5;2;—5), b(5;1; —2), ¢(—2; —1;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—6;1; —3) mo 9TUM BEKTOpaM.
3. HaiiTn kocuHyC yria Mexiy BeKTOpaMim @ = m —n u b = —6m + 3n npu |m| = 2, |n| = /3,

s

c.
4. Hafitu np,x, npu € = b+ 3cn y = a, riae a(—1;2; —1), b(2;3; —5), c(1;-2;2).

(m,m) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(5;4;8),
B(6;0;8), C(4;—1;9).

6. Boraucymth miomaan HapaﬂﬂeﬂorpaMMa MOCTPOEHHOTO Ha BeKTOpax @ =2m +nu b= —m +4n
7. Jlexkar sm rouku A(1;0; 2) B(—5;3;3), C(5;—2;1), D(—4;3; —2) B onHoil m1ockocTu?

8. Boeruncuth 00bem terpaszpa ¢ Bepumnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
OMYIIEHHYIO Ha 3Ty Ipadb u3 Bepiuabl D. A(9;0;6), B(7;—1;9), C(16; —3;14), D(12;2;1).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy TLIOCKOCTAMU o : x + 1y + 22 = —4u f:x+ 52+ 10 = 0.
10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosiei depes Toukn A(—1;3;4), B(1;4;3), C(—4;—1;6), u
naittu paccrosiuue or Touku S(0;6;0) 10 9TOM MWIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOjsineil depe3 Touky M (9; —4;0) napaieabHO MpsaMoii

x_—_IG = y_—_; = Z+6 U TePHEeHIUKYIIPHO TLIOCKOCTH —3x — 7y + 22 + 6 = 0.

12. Cocraputh ypastuenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(4;5;0),

B(5;2;—7), C(5;3; —5).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
3x — 2y —10=0
—4x4+3y+2+13=0"

14. Haiitu koopauHaTel Touku My, cummerpudanoii Touke M (—2; —12; —14) OTHOCHTEIBHO IIIOCKOCTH
3r +9y 4+ 82 —5=0.

o o Lx—2 _ y—=2 _ z—5 . _
15. Haiiti yro Mexxay npamoii [ @ = = Y= = £ W WIOCKOCTbIO T : —3x —y + 2z — 15 = 0.

16. Ha mrockocru man tpeyronbuuk ABC ¢ sepmunamu A(1; —4), B(16;1) u C(5;8). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u 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);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanr 1.

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

2. Hokaszarb, uro Bektopsl a(l1;3;3), b(2;2;1), ¢(1;—1;—3) obpasyior 6a3uc. Pa3ioKuTh BEKTOp
d(0; —4; —6) mo ITUM BEKTOPAM.
3. Haiitn kocumyc yria Mexiy BekTopamu @ = —4m +2n u b = m —n npu |m| = 2, |n| = /3,

s

.
4. Haittn np,x, mpu * = b u y = a + 3¢, tae a(—2; —14;-9), b(—2;7;7), c(—1;3;3).

(m,m) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(7;9;0),
B(6;8;1), C(11;12;6).

6. BeraucymmTs miomaib HapaﬂﬂeﬂorpaMMa MOCTPOEHHOTO Ha BEKTOpax a = —2m~+3nu b= —-3m—n

wpu [m| = 3, |n| = 5, (MR) = .

7. Jlexkar s rouku A(8;5;1), B(10;2;2), C(7;7;8), D(6;8;10) B oguoii 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(—6; —6;0), B(—1; —4; —2), C(—8;=7;1), D(—6;1;5).

9. HaiiTu KocuHYC OCTPOTO YIIa Me¥XKIY IIOCKOCTAMHA ¢ @ —3x + 32 +2=0u f: 2z —y — 2z = —9.

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

11. CoctaButh ypaBHeHHe MIOCKOCTH 7, TPOXOsiiedi depes Touky M (2;6;1) mapaniiesbHo TpsMoii

z+2 _ y—2 __ z+5H

—F = Y= = = ¥ NepIeHJUKYJIAPHO TJI0CKOCTH T + y — 5z = 2.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910i npsimoii, ecau A(1;0;4),

B(—4;-3;5), C(3;1;4).

13. TIpuBecTn K KaHOHUYECKOMY BHJLY ODIHMe ypaBHEHUS HPAMOit
—r+4y+42+29=0
—r+y+32+2=0"

14. Haiitu koopauuarsl Touku Mj, cummerpuuanoii Touke M (11;—13;7) OTHOCHTENBHO IIOCKOCTH
—8xr + Ty — bz = —T.

15. Haiditu yros mexkay npsamoii [ : %*5 = y_—‘f = % M IJIOCKOCTBIO T : & — Yy — 2 + 5 = 0.

16. Ha mockoctu nan Tpeyronbank ABC ¢ epiunamu A(—4;2), B(—13; —11) u C(—8; 14). Tpebyer-
cst: (a) Hamucarh obiue ypapuenus npsambix AB u AC|

6) maiitu nauHy mMeauansl BD;

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

) HAmCcaTh o0Iee ypABHEHHE CEPEJIMHHOrO neprenmKyaspa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

TN TN N TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanr 2.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedpa C'Cy, a M genut pebpo Ay By B orHOMEeHNn 2 : 1.

2. Jokazatb, uto BekTopbl a(—1; —1; —2), b(—1;4; —1), ¢(2; —1; 3) obpasytor 6a3uc. Pa3iokurh BEKTOP
d(3; —4;3) mo 3TUM BEKTOPaM.

3. Haiitn KoCHHYC yria Mex1y BEeKTOpaMu @ = —3m —2n u b = 2m + 3n upu |m| = /3, |n| = 2,
(m,n) = .

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

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

6. BeraucanTs miroma b mapaJsiiejorpamMmMa, ToCTPOEHHOrO Ha BeKTopax a =m —4nu b = —3m +2n

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

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

8. Beramcanrsh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
OMYIIEHHYIO Ha 9Ty TpaHb u3 Bepiunsl Q). P(—9; —1; —3), Q(—8;4; —8), R(—11;—3;0), S(—10; —4; —2).

9. HaitTu KocuHyC OCTPOTO YI1a MeXKIy IIOCKOCTAMEA @ —x — 3y — 6z = —6u S :x+ 2+ 14 =0.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, Mpoxomsimeii dweped toukn A(—8;—7;8), B(—6;—14;7),
C(—9; —5;9), u Haiitn paccrosiume ot ToukH S(—5;8; —6) 710 FTOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IIOCKOCTH 7, TPOXOJsiiieil depe3 Touky M (9;2;9) nepueHauKyJIspHO MLI0C-
KOCTIM —2¢ —y+z=1nz—y+1=0.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(4;0;6),

B(—1;-4;5), C(13;7;8).

13. IlpuBecTn K KaHOHHYIECKOMY BHIY OOILIMe ypaBHEHHs HPAMON
Tty -3 =0

r+2y—2z2—21=0

14. Haijitu koopuHatel Touku M7, cummerpudanoii Touke M (—10; —1; —8) OTHOCHTENBHO MIOCKOCTH
—6r —y —5z—-8=0.

f”_—_f:quzéI/IHJIOCKOCTIDIOW:—5x—|—4y—|—z:—4.

15. Haittm yron mexmy npsmoit [ :
16. Ha mrockocru jau rpeyrossauk ABC ¢ Bepmunavu A(1; —3), B(0;4) u C(—1; —5). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanrt 3.

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

2. Jlokasarb, uto BekTOpbl a(2;1;0), b(1;1;2), ¢(—1;—2;—3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(6;7;10) mo 9TUM BEKTOpaM.

3. HaiiTn kocHHYyC yria MesKiy BeKTOpaM#m @ = m —n u b = —3m — n upu |m| = 1, |n| = 2v/2,

(m,m) =17

4. Haittn np,x, ipu © = @ +cu y = b, rae a(9;3; —5), b(—4;1;4), c(—5; -4 7).

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

6. BeraucanTs miroma b nmapaJsiiejorpaMmMa, ToCTPOEHHOro Ha BeKTopax a =4dm+2nu b= —4m —n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rae A(1;9;4), B(1;8;0), C(7;13;11), D(2;11;9)?

8. Berunciurh o0bem napasienenunena ABC' DEFGH, nnomanab rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepiuabl F. A(—5;—2;5), B(—5;1;4), D(—14;8;2), E(—1;—5;6).

9. HaiiTu KocuHyC OCTPOTO YTIiia MeKIy ILIOCKOCTIMU @ —x —y — 11 =0wu §: 3z + 3y + 72 = —T.
10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxosmieii gepe3 Toukn A(5; —2;8), B(6; —1;4), C(3;—3;11),
u HaiiTe paccrosane or Touku S(5;0;4) 10 3TOM MWIOCKOCTH.

11. CocraButh ypaBHeHHE IIIOCKOCTH T, TPOXosIieii yepe3 Touky M (—9; —4;4) napaiebHO MpsIMbIM

x+4_y—4_z+1Hw—3_y+5_z—6
1 -2 71 -1~ 3 0 -

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(2;2; 8),
B(4;5;15), C(3;4;12).
13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON

T —y—22+4+22=0

20 —y+32+ 4 =0
14. Haiitu koopamuaTsl Touku M, cummerpuanoii touke M (7; —11;7) orHOCHTENBHO IIOCKOCTH —42 +
oy — 3z +29 = 0.

z+1 Yy
3 1

15. Haiitu yros mexay npamoit [ : #

U IJIOCKOCTBIO 7 @ —2x —y + 32+ 3 = 0.

16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepiunavmu A(—2;0), B(26;4) u C(—6; —4). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanr 4.

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

3. Hajiti KOCHHYC yryia MesKiy BekTopamum @ = m +n u b = 8m + 3n upu |m| = V2, |n| = 2,

(M) = 22,

4. Haiiru np,x, npu & = b u y = a + ¢, vae a(5; —1;5), b(=2;2; =1), ¢(=5;3; =8).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;2;5),
B(—4;9;3), C(—6;10;2).

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

im| =3, In| =5, (m,n) = 1.

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

8. Beramcaunrh 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiomansk rpaan A AsAz u
BBICOTY, ONYINEHHYIO Ha 3Ty rpaHb u3 Bepmuubl Ay. A(—7;9;—3), Ay(0;13;—10), A3(—10;10;—5),
Ay(—4;13;—11).

9. HaiiT KOCHHYC OCTPOr0 yIjaa MeXKJIy IIOCKOCTsME i & — 2 — 12=0u [ : —6x + Ty — 3z = 11.

10. Bamana mupamuma SABC koopamnatamu wepimma A(—1;—5;8), B(—10;-8;6), C(7;—-3;9),
S(—6;—7;5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrogiHue ot Beprutbl S 70 wiockoctu ABC.

11. CocraButh ypaBHeHHe IJIOCKOCTH 7, TPOXOsiiei depe3 Touky M (—9; —3; —7) mapajureibHO Tpsi-

o 43 _ y—1 _ 246 _
MOl 2 = 5= = 2 U HePIeHJUKy/IAPHO njiockocrn 2x —y — z — 3 = 0.

12. Cocrauth ypastenue npsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310it npsimoii, ecan A(4;3;2),

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

13. IlpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HMPSIMOit
—x+10y+2—26=0
—z+ 3y —6=0"

14. Haittu koopmuuarsl Touku M, cummerpudnoir Touke M (—20;20; —2) OTHOCHTETHHO IIOCKOCTH
—9r4+Ty+5=0.

o o7 43 _ y+4 _ 245
15. Haiitu yrost mexkay npamoit [ @ 22 = £= = 22

U IJIOCKOCTBIO 7 1 —2x + 1y + 224+ 1 = 0.

16. Ha maockocrn nan rpeyronbauk ABC ¢ epmmuamu A(—4; —4), B(9; —13) u C'(2; —22). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;

0) maiitu nauny meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OMYyIeHHOi 13 Bepruabl C';

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyaspa K croporne AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

TN TN TN TN TN N N

’K) HAHTH KOODAMHATH TOYKH F', cuMMeTpuaHOil Touke B oTHOCHTE HHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanr 5.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pedbpa DC, a M nenut pedbpo BB; B orHomennn 3 : 1.

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

3. Haiitn kocumyc yria Mexiy BekTopamu @ = —4m +2nu b = m —n npun |m| = 2, |n| = V2,

(m,m) =17

4. Haittn mp,x, mpu = @ + 3c u y = b, t1e a(1;13; —21), b(—2;4; —5), c(1; —5;5).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MEepHeHTuKyIsspHoro miockoctu AABC, e A(4;8;3),
B(13;9;3), C(—1;7;4).

6. BeraucimTh 1JI0IAAh MTapa/LieorpaMMa, MTOCTPOEHHOTO Ha BeKTopax @ = —m —2nu b=3m +n

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

7. Komuianapusl jin Bektopbl a(—2; —9; —1), b(—2; —2;1), ¢(1; —9; —4)7

8. Borumcanrs obbem mapasienenunena A As Az AyBy By BBy, nnomanb rpann A; Ay A3 Ay, u BBICO-
Ty, ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepmuabl Bi. A;(—9;0;—6), As(—6;—1;—11), A4(—10;2;—-10),
By(=T7;—1;=7).

9. Haiitu KOoCHHYC OCTPOTO YIJIa MEXKIy IJIOCKOCTAMEU v @ —2r — 2y —z=11u f: —x — 2y + 14 = 0.

10. CocraBuTh ypaBHEHHE ILUIOCKOCTH, poxoigmieii wepe3 toukm A(6;—10;—10), B(11;—-9;—10),
C'(5;—9; —9), u naittu paccrognuue ot To9ku S(8;4;0) 10 ITON MIOCKOCTH.

11. CocraButh ypaBHEHHE IIOCKOCTH T, TPOXOdAteit uepe3 Touky M (—8;6;0) mepnenuKyaspHo TI0C-
kKocTsM ¢ — 2y + 2+ 1=0u 22+ 3y + 32 = —4.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(5;4; 8),

B(4;5;7), C(—4;12; -2).

13. [lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHME yPAaBHEHWUS HMPSIMO
3r—2y— 2z —19=0
Sr—3y—22—27=0"

14. Haittn koopauuaTsr Touku My, cummverpuanoit Touake M (5;0;15) OTHOCHTETHHO IIOCKOCTH —2% +
y—T7z= —34.

15. Haiditu yros mexk iy npsamoii [ : x_—’24 = y_—_23 = % M TJIOCKOCTBIO 7 : 3x — 2y — 32 = 3.

16. Ha mnockoctn gan tpeyroabauk ABC ¢ Bepmmnamu A(—1;0), B(1;11) u C(1; —4). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapuanr 6.

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. Jlokasarb, uro BeKTOpbl a(3;3;—2), b(2;4; —1), ¢(—4; —3;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(6;5; —5) M0 ITUM BEKTOPaM.

3. HaiiTn kocmmyc yria Mesiy BeKTOpaMum @ = m +n u b = —4m + 2n npu |m| = /3, |n| = 2,

(M) = &,

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(0;7;7),
B(3;-3;2), C(—1;10;9).

6. BeraucanTs mioma b napaJsiiegorpamMma, ToOCTPOEHHOrO Ha BeKTopax a =4dm —3nu b= —4m —n

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

7. Kommnanapusl Jin Bekropel AB, AC, AD, rue A(0;0;0), B(—1;0;—1), C(-2;—1;-1),
D(—4;-1;-3)7

8. Beraucsmrs o6bem napannenenunena ABCDEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY O
Ha 9Ty rpadb u3 Bepumnbl £. A(6;2;6), B(6;0;5), D(9;3;1), £(10;7;1).

9. Haiitu KocMHYC OCTPOTO yIjIa MEXKIy IJIOCKOCTAMEU v : 3x + 4y +6z=5u f:x— 2+ 8 =0.

10. Bagawma mnupamuna SABC koopamuatamu Bepumn  A(6;4; —8), B(10;3;-3), C(11;3;—4),
S(7;—6;0):

a) cocraBuTh ypasHeHue miaockoctn ABC,

6) maiiTu paccrogiHue ot Beprutbl S 10 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE MJIOCKOCTH T, MpoxXosiiieii gepe3 Touky M (8; —10; 4) mepreHauKyIsipHO TLI0C-
kKocTaM 2 +y+ 42 —8=0unuzx+y+52=171.

12. Cocrauth ypastenue npsamoii AB u naiitn paccrosiaue ot Toukn C' 10 310t mpsimoii, ecan A(3;1;6),

B(4;-3;8), C(4;—2;7).

13. TlpuBecTn K KAHOHUIECKOMY BHJIY OOIIHE YPaBHEHUsI MPSIMOIi
—x +2y— 2z +16=0
3r—y +22—1=0"

14. Haiitu npoeknuto Touku M (—10; —21; —14) na miockocts 5z + by + 3z = —20.

i i]-% — ¥3 _ 246
15. Haiitir yroor Mexky npamoit [ : § = 4= = =3

U IJIOCKOCTBIO 7 @ @ + 3y — 32 + 3 = 0.

16. Ha mnockoctu gan tpeyroasiuk ABC ¢ sepmunamu A(4;4), B(—1;14) u C(12;20). Tpebyercst: (a)
HammcaTb obIne ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHO 13 Beprumubl C;

I) HAKCATDL O0IIee YPaBHEHHE CePeTUHHOTO HeplenuKyaapa K cropone AC,

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanr 7.

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 oraOMmennn 1 : 2.

2. Jlokasarb, uro BekTOpbl a(—1;—4;3), b(1;6;—4), c(2; —5;3) obpasyror 6azuc. PasioxKuTh BEKTOP
d(—8; —4;5) mo ITUM BEKTOpaM.
3. Haiitn KOCHHYC yIiia Mex<Iy BeKTOpamMu @ = m —4n u b = —m — n upu |m| = V2, |n| = 2,

3

(m,n) = .

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

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

6. BeraucauTs mioman HapaﬂﬂeﬂorpaMMa MMOCTPOEHHOTO Ha BeKTOpax a = —2m—nu b= —-2m+n

wpu [m| = 2, |n| = 3, (M) = .

7. Jlexar siu rouku A(7;7;3), B(6;13;—=2), C(6;5;4), D(10;8;4) B 01HO# 1JI0CKOCTHT
8. Beruncautsh 00bem Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomank rpann PQS u BbICOTYy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuubl R. P(—2;—3;9), Q(—7;7;15), R(—6;2;12), S(—1;—5;7).
9. HaitTu KocuHYC OCTPOTO YIiia MeXKIy TLIOCKOCTAMU v : 2y + 2+ 12=0u S : 5z — 2y + 32 = 2.
10. Bagama mmpammma SABC woopmunatamm Bepmmn A(6;1;—2), B(7;-3;-2), C(8;0;—1),
S(—3;1;—1):
a) cocTaBUTH ypaBHenue miockoctn ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.
11. CocraBurh ypaBHEeHHUe IIOCKOCTH T, TIPOXOstiieil uepes Touky M (—6;5; 3) nepneHanKyaspHoO MI0C-
KOCTIM 20 —Hy +32+3=0u —x —y — 2 = 0.
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosume ot Touku C' 10 91oit npsamoit, ecin A(9;7;8),
B(10;5;9), C(13;0;11).
13. IIpuBecTn K KaHOHHYIECKOMY BHJLY OOIHE ypaBHEHUS HPIMOit

r +dby—z—7=0

20 +4y—2—12=0"

14. Haiitu npoeknuto Touku M (—31; —17;8) na miaockocts —7x — 8y + 4z = —2.

15. Haiditu yros mexk iy npsamoit [ : x_—+24 = % = 254 U IJIOCKOCTBIO T @ —3x + 3y — 2z + 5 = 0.

16. Ha maockocrn nan tpeyronbank ABC ¢ eprmmaamu A(—4;4), B(—18; —30) u C(8; —8). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapuanrt 8.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedpa C'Cy, a M genut pebpo Ay By B orHOMEeHNn 2 : 1.

2. Jlokasarb, uto BekTOpBl a(—3;3;5), b(—4;3;4), ¢(5;—1;4) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—7;6;9) Mo 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BekTopamn @ = 6m — 5n n b = —m + 2n upu |/m| = /3, |n| = 2,

(m,m) = §.

4. Haittn np,x, ipu * = @ u y = b + 3¢, tme a(—1;—2;3), b(7;22; —26), c(—2; —6; 7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;7;7),
B(10;8;7), C(11;15;8).

6. BeraucmTh mIoma/ibh TpeyroabHuKa, IMOCTPOEHHOI0 Ha BeKTOpax a = —4dm —3nu b = -3m +n

mpu [m| =2, |n| =4, (m,n) =3.

7. Komuianapusl jin Bektopbl a(—7; —6; —1), b(—4; —3; —1), ¢(—8; —7; —1)7

8. Boerunciuth 00bem terpaszipa ¢ Bepummnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepmuubl D. A(2; —9;4), B(5;—11;4), C(=5;—11;6), D(—3; —6;5).

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy MIOCKOCTAME « : 6x +Hy +62=—-8u f: —x+y+3=0.
10. CocraBuTh ypaBHEHHE ILIOCKOCTH, Tpoxofsieii epe3 toukn A(4;5;8), B(6;4;6), C(—1;8;11), u
HaiiTi paccrosinne oT Touku S(6;4; —7) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOjsiineil depe3 1ouky M(—4;3;9) napaieabHo npsamoii

z+4 _ y—1 _ = —
5= = Y= = % U IepnenauKkyIapHo miockoctn 3z +y — 4 = 0.

12. Cocraputh ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310# npsimoii, ecaun A(2;8;0),
B(4;7;1), C(=7;13; —4).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi
r +2y—z—20=0
3r+3y—2-22=0"
14. Haittu npoekruio toukn M (2; —25;5) ua miockocts 3z + 9y — 4z = —27.

x—2
2

15. Haiitu yros mMexk iy npsamoit [ : 4 24l

= 5= M IJIOCKOCTBIO T : 2x + Yy + 2 = 8.

16. Ha mrockoctu nan tpeyroabauk ABC ¢ Bepmmnavu A(4; —3), B(15; —5) u C(12; —19). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB n AC;

6) Haiitu mauHy Meauanbl BD;

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

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

e) HafiTu KOOpAUHATEL TOUKH E — mepecedenus upsambix (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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuanrt 9.

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

2. Jlokasarb, uro BekTopbl a(l; —3;1), b(—3; —2; —2), ¢(3;4;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—5;0; —4) Mo ITUM BEKTOPAM.

3. HaiiTn kocHHyC yriia MesKiy BeKTOpaM#m @ = m —n u b = —3m — n upu |m| = 1, |n| = 2v/2,

(m,m) =17

4. Haittn np,x, mpu * = b+ 3cu y = a, t1e a(1;1;1), b(4; —1; —11), ¢(—3; —1;2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;5;4),
B(8;2;3), C(11;4;5).

6. Beramc/imTh MJI0MIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = 2m +n u b = 4m — 2n upn

im| =5, In| =2, (m,n) =1,

7. Kommianapust jin Bektopsl a(—7;8; —7), b(—3;1; —2), ¢(5; —2;3)?

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(6;9; —8), Q(11;15; —7), R(6;10; —11), S(7;8;0).

9. HaiiTu KocuHyC OCTPOTO YIIa Me¥KIY MIOCKOCTAMU ¢ : 8x + 3y +2z2=—-4u f:—x+2—12=0.
10. Bagana mupamuna SABC koopaunartamu seprma A(—2; —7; —10), B(—3; —5; —11), C(3; —10; —8),
S(—2;5; —4):

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

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, Npoxojsrieii depe3 touky M (0;8; —7) napajaeabHO MpsIMbIM
z=5 _ yt+d _ z—4 o247 _ y=5 _ 2

L9 — — u L= — £

-7 1 0 2 -1 1
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosume ot Touku C' 10 1oit npamoit, ecin A(5; 5; 8),

B(8;12;18), C(4;3;5).

13. [IpuBecTH K KAHOHHYIECKOMY BUY OOINHe ypaBHEHHUA IPSMOil
r—2y —19=0
—r—3y+2—14=0"

14. Haiitu koopaunarsl toukn My, cummerpudnoit touke M (—9;—2;17) orHOCHTENBHO ILJIOCKOCTH
—2x+y+7z=0.

15. Haittn yron mexmy npsamoit [ : xf_f‘ = %7 = % U TJI0CKOCThIO T @ 42 4 5y + 52 = —10.

16. Ha mnockoctu pam tpeyroasuuk ABC ¢ Bepmmuavu A(—1;4), B(6;3) u C(—5;8). Tpebyercs: (a)
HammcaTb obIne ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HANKCATDL 00IIee YPaBHEHHEe CePeTUHHOTO HeplenuKyaapa K cropone AC

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJUHATH TOUYKH F', CHMMeTPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 10.

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

2. Jlokasarb, uro BeKTOphl a(2; —1;2), b(—2;—5;3), ¢(1;2; —1) obpasytor 6azuc. PasioxKuTh BEKTOP
d(9; —6; 10) mo 3TUM BeKTOpaM.

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

(M) = 2

4. Haiitn np, @, nipn € = a u y = b+ ¢, rae a(3; —4;4), b(7; —3;4), ¢(—2;3; -2).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, epneHuKyaspaoro miockoctu AABC, rae A(0;0;7),
B(-T7;8;2), C(3;—3;9).

6. BeraucnTh 110131 TPEYyTOJIbHUKA, TIOCTPOEHHOTO Ha BeKTOpax @ = m +4n u b = —m + 3n upn

Im| =4, |n| =3, (m,n) =2

7. Jlexkar s rouku A(5;4;8), B(4;10;13), C(7;—5;1), D(4;8;11) B oxuoii miockoctu?

8. Beramcanrh 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiomank rpaan A As Ay u
BBICOTY, ONYIIEHHYIO Ha 3Ty rpadb u3 Bepimibl Az. Aj(—3;3;—6), As(—5;8;—11), A3(—5;6;—8),
Ay(—4;5;=7).

9. Haiitu KoCHHYC OCTPOTO yI/Ia MEXKy ILIOCKOCTAMHU v :2x —y —z2=60mu J: —y — 22+ 10 = 0.

10. CocraBuTh ypaBHeHHWe ILIOCKOCTH, Upoxoasiieid dwepe3s toukn A(l;—3;10), B(2;—10;10),
C(2; —4;11), u maiitu paccroguue ot Touku S(6; —2;1) 10 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE TLTIOCKOCTH T, Tpoxosiiei depes Touky M (0;0; —3) mapaiieabHO TpsMoii

z+7 _ y—2 __ z+1

— = 455 = &~ ¥ NepUeHIuKYJIsaPHO TIOCKOCTH ST — 2y — 2 = 7.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(1;7;8),

B(—6;5;13), C(—2;6;10).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit
20 +9y—324+11=0
T +5y— 2z +10=0"

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (6; —1;0) OTHOCHTENBHO IOCKOCTH — 7 +
3y — 2z = 48.

15. Haiitu yron mexay npamoii [ @ § = y_—+13 = # W TJIOCKOCTHIO 7 @ 4x + 4y + 32 = —12.

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaavu A(—4;3), B(—21;9) u C(4; —9). 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 TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 11.

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

2. Jlokasarb, uto BekTopbl a(l;5;—3), b(0;3;—2), ¢(6;3;—1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(2; —8;5) Mo 3TUM BEKTOPaM.

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

(M) = 22,

4. Hafitu np,@, npu © = 2b+ cn y = a, rae a(—3;1;2), b(—1;—1;3), c(—2;5; —12).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;5; 3),
B(7;0;5), C(4;2;4).

6. BoraucyimTh 1m10ma b TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOopax a = —2m +3n u b= —3m — 4n
5T

mpu [m| =5, |n| =1, (M, 7) = %

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

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaaun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—4;8;—6), B(—7;12;-9), D(—7;11;—10), A;(—5;13; —4).

9. HaiiTu KocuHyC OCTPOTO YIIa MeKIYy MIOCKOCTAME « : 20 — 2y — 12 =0wu [ : -2z —y + 4z = —13.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigmieit wepes toukm A(—7;—4;8), B(-9;-2;9),
C(—6;—9;6), u naiitn paccrosiume ot Touku S(0;7;1) 710 9TOH MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (—3; —2;2) napaJuiesib-

z+8 _ y+8 _ 2-6

HO TIOCKOCTH 22 — 3y + 62 = —5 M NepneH uKyIsIpHO MpaMoil “5 5 —-

12. Cocraputh ypastaenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8; 7;0),

B(11;9; 1), C(9;8; —1).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
20 —y—2z—95=0
—3r+y —6=0"

14. Haiitu koopaunater Touku My, cummverpuanoit Touke M (1; —8;1) oTHOCHTENBHO TIOCKOCTH 6 —
Ty+2—20=0.

f”_—_;:%l:%HHHOCKOCTbmW:x+y+z+5:O.

15. Haittn yron mexmy npsamoit [
16. Ha miockocru jan rpeyrojibauk ABC' ¢ sepuimnamu A(—5; —1), B(—=7;13) u C(—13;—-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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 12.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepeauna pebpa A1 By, a M nenur pebpo BC' B oraomennn 1 : 2.

2. Jokazatb, uto BekTopbl a(1; —1; —2), b(3; —1; —2), ¢(2; —2; —3) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—2;0;3) Mo 3TUM BEKTOPaM.

3. HaiiTi KOCHHYC yI/Ta M1y BeKTopamu @ = —m —n u b = —4m — 5n upu |m| = /3, |n| = 2,

(M) = &,

4. Haittn np, @, mpu = 2a + 3c u y = b, rae a(0;4; —5), b(—3; —6; —5), ¢(2; —1;2).

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

6. BeraucimTh 1JI0IAAh MTapa/LieorpaMMa, MOCTPOEHHOTO Ha BeKTopax @ = —4dm —nub=3m +n

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

7. Jlexar jiu rouku A(0;7;7), B(—3;8;4), C(—3;9;7), D(2;7;12) B onoit mwiockocTu?

8. Boeraucuth 06bem Terpasapa ¢ BeprmnHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BbIicOTY,
OMYIIEHHYIO Ha 3Ty Ipanb u3 Bepiuabl A. A(3;0;12), B(6;6;7), C(7;8;5), D(3;15; —3).

9. HaiiTu KOCHHYC OCTPOr0 yIjia MeXKJIY IUIOCKOCTIME v : & —y +4z=—1u f:3x+2+3=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigmieit wepes toukm A(—2;—1;6), B(—3;—6;8),
C(—3; —4;7), u naiitn paccrosiume ot T0uku S(4; —2; —4) 710 9TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOJsiiieil uepes Touky M (7;2; —8) nepneHguKyasgpHO MI0C-
KOCTIM T — Y + 2 =—2u —x — 6y —H = 0.

12. Cocrauth ypastenue upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecaun A(0;0;7),
B(-5;3;6), C(8;—5;9).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi

r+2y+324+1=0
—x—y —4z+5=0"

14. Haiitu koopauuaTel Touku My, cummerpudanoii Touke M (—10; —12; —7) OTHOCHTEIBHO IIIOCKOCTH
—6xr — Ty — 52— 14 =0.

ot — v — 248 g qockocrbio T —x —y — 2 4+ 2 = 0.

15. Haittn yron mexmy npsamoit [
16. Ha wiockocru jaun rpeyrosibiuk ABC ¢ sepruiunamu A(—2; —2), B(13;3) u C(—6; —14). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 13.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pedbpa DDy, a M ngenut pebpo AB B orHOImeHNn 2 : 3.

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

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

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIsspaoro miockoctu AABC, e A(7;2;9),
B(10;9;13), C(6;0;8).

6. BeraucuTh mI0ma/ibh TpeyroabHuKa, IMOCTPOEHHOI0 Ha BeKTOpax a = —2m —4nu b = —2m +n

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

7. Kommnanapuer i sexropst AB, AC, AD, rue A(6;2;7), B(7;—1;7), C(8;3;10), D(5;6;8)?

8. Beraucanth o6bem napasnenenunega ABC DA, B1C1 D,, miomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunabl A;. A(—3; —1;—5), B(1;2;—8), D(—2;0;—3), A;(—5;—3; —4).

9. HaitTu KocuHYC OCTPOTO YIiIa MeXKIy TLIOCKOCTAMHU v : 2x — 2 —6 =0wu [ : =3z + 3y — 2z = 14.
10. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosieii depe3 toukn A(1; —4;5), B(—5;—3;5), C(6;—6;6),
u HaliTH paccrosiane or Touku S(3;5;3) A0 3TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TpOXojsmieii depe3 Touky M (3;2;4) mapaienbHO MpsMbIM
z—6 __ y—6 __ z+1 " =2 __ y+4 _ 247

4 1 0 7 —2 1
12. Cocrauth ypastenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecaun A(0; 6;9),
B(-3;10;2), C(—1;7;7).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi
r+5y+2249=0

r+4y+32—1=0
14. Haiitu npoeknuto Toukn M (—12; —21;10) na miockocts 7z + 4y — 2z — 19 = 0.

15. Haiitu yror mesky npamoit [ : 7 = _if = %7 M TJIOCKOCTHIO 7 @ 3 + 3y + 32 = —10.

16. Ha mnockoctu nan Tpeyroibauk ABC ¢ Bepuunamvu A(2; —4), B(—1;17) u C(—10; —16). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix 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) HallTH KOOpAMHATH TOUKH F — nepecedenust npsambix (1) u (1);

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 14.

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, uro BekTOpbl a(5; —2;—6), b(—1;2;0), ¢(—6;5;5) obpasytor 6asuc. PasioxKuTh BEKTOP
d(3; —1; —3) mo 9TUM BEKTOpaM.

3. Haiitn xocuuyc yria Mexay BekTopamnm @ = 7m —2nun b = —m +n opu |m| = 1, |n| = 2v/2,
(m,n) = 7.

4. Hafitu np,x, 1pn © = 2b+ cn y = a, rie a(—3; —54), b(3;6; —4), c(—7; —15; 14).

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

6. BeraucanTs miomaab TpeyroabHUKa, MOCTPOEHHOTO HA BEKTOpax a = 2m +2n u b = —4m + n upn
lm| =3, |n| =5, (m,n) =2
? ? ) 4 "

7. Kommianapust ju Bektopsl a(l; —1; —3), b(1; —4; —9), ¢(1; —2; —5)7

8. Beruncoimrh o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepiuabl F. A(—2;4;0), B(—1;1;—1), D(=9;14; -9), E(—5;8; —4).

9. HaiiTu KocuHyC OCTPOTO YIa MeXKIy MIOCKOCTIMU Yy +2+6=0u §: —x — 6y + 3z = 4.

10. Bamama mmpamuma SABC koopmunatamu Beprmmna - A(—7;—10; —10), B(-3;—14;-9),
C(—4;—11;-9), S(—5;6;—1):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHHYECKHE yPaBHEHHUsI TPSAMOii, mpoxosiieii uepes Touky M (1; —2; —3) mapasuiesinb-

HO TJIOCKOCTHU 22 — Y + 2 + 9 = 0 ¥ HNepueHuKyaIgapHO TPAMOii % = ¥i5 _ 248

-3 2
12. CocraButh ypasBHeHue upsamoir AB u mHaiitu paccrosuume or Toukum C' 10 9TOH HpaMoOii, ecan

A(6;4;0), B(10;3;3), C(3;5; —2).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
20 —y—32—12=0
—r+y—22—9=0"

14. Haiitu kooppuuarsl Touku M, cummerpudnoii rouke M (15; —11; —17) OTHOCHTENBHO HIOCKOCTH
or — oy — 82+ 19 = 0.

i 7. @ _ yt8 _ 2z
15. Haiitu yroot mex ity mpamoit [ : 5 = = = 2

U IJTOCKOCTBIO 7 @ 2x — 2y + z = 0.

16. Ha mmockoctu gam tpeyronbuuk ABC ¢ Bepmmaamu A(1; —5), B(8; —28) u C'(9; —13). 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) 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 15.

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

2. okazath, aro BekTOphl @(0;3; —4), b(—1; —4;4), ¢(—2; 1; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(4;1;1) mo 3TUM BEeKTOpaM.

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

(m,n) = .
4. Haittn np,x, ipu * = @ n y = b + 3¢, t1e a(1;5; —3), b(—3;10; —2), ¢(2; —2;1).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(0;6;7),
B(5;8;12), C(—4;5;5).

6. BeraucanTh 11010a,/1h TPEeYTroJIbHIKA, MOCTPOEHHOTO HA BeKTOpax a = 2m + 4n u b = 3m + 2n upn
|m| =5, [n| =2, (m,n) = %.

7. Jlexar siu rouku A(0;7;4), B(—1;10;4), C(3;9;1), D(7;2;0) B ouHolt miockoctu?

8. Buruncauth o0beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A3 A4 n BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpab u3 Bepiuibl As. Aq(5;0; —5), Ax(0; —3;—9), A3(6;1; —8), A4(8;2;3).
9. HaitTu KocuHyC OCTPOTO YIiia MeyKIy MIoCKocTIMu ¢ +y —3=0wu §:4x —y+ 9z = 6.

10. Bamana mupamuma SABC koopaumnatamu sepmua A(—8;—3;0), B(—7;—5;0), C(—10;—6;1),
S(1;6; —4):

a) cocTaBUThH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Tpoxoasieil vepe3 Touky M (5;2; —10) maparesabHO MPsIMbIM
z+6 _ y+4 _ z—1 " z—4 _ y+3 _ =z

-1 4 0 -1 3 -1

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecan A(3;9;8),

B(-2;6;0), C(0;7;3).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
r +y+52—23=0
—22—y—62+20=0"

14. Haiitu koopaunarsl Touku M, cummerpuunoii rouke M (—20; —9; —20) 0THOCHTEIBHO [LJIOCKOCTH
8+ 3y +72+22=0.

15. Haiitu yroa mexny mpamoi [ : 226 = Y=L — 2y nnockoerbio m: 2 — y + 32 = —14.
3 1 1

16. Ha mmockoctn man rpeyronsunk ABC ¢ sepmunavu A(4; —3), B(2;11) u C(8; —7). Tpebyercst: (a)
HamucaTb obIue ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HANKCATDL O0IIee YPaBHEHHEe CePeTUHHOTO HeplenuKyaapa K cropone AC,

J) HammcaTh 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 16.

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

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

3. Haiitn xocunyc yria Mexay BeKTopamu @ = m —2n u b = 3m — 4n upn /m| = 2, |n| = /3,

(m,m) = §.

4. Haittn np, @, ipu * = bu y = a + ¢, rae a(2;0;5), b(7;5; —4), e(—2; —1;1).

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

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

_ 5m

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

7. Kommanapust jin Bektops! a(1;1; —1), b(4;1; =7), e(—3; —1;5)7?

8. Boeruncurs o0bem Terpasapa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BbIicOTY,
OMYIIEHHYIO HA 3Ty I'padb u3 Bepiuabl B. A(—2;—7;1), B(0; —5;6), C(—1;0;8), D(—3; —1;3).

9. HaitTu KocuHyYC OCTPOTO YIIa Me¥KIY MIOCKOCTAMHA ¢ : 3x — 8y —hz=—-8u f: —y+2+9=0.
10. Bamana mupamuna SABC woopaunatamu Bepmun A(—2;—3;6), B(—1;—11;5), C(—1;-10;6),
S(5;—8;6):

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

11. CocraBuTh ypaBHeHHe IJIOCKOCTH 7, Mpoxofsieii depes touky M (3; —10; —4) napaJieabHo mps-

z43 _ ytd _ z oz=3 _ y+S5 _ z+4
MbIM 2 == =gy 2 = T = 2

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecnn A(3;4;2),

B(10;9;0), C(0;2;3).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
r—3y—2+18=0
r—2y +3=0

14. Haiitu npoeknuto Touku M (6; —18; —2) na miockocts —bz + 4y + 4z — 61 = 0.
15. Haiditu yros mexk iy npsamoit [ : x_—’24 =4 = % U IJIOCKOCTBIO T @ —T — Y + 32 = —3.
16. Ha miockoctn nan Tpeyronpank ABC' ¢ sepmmunamu A(2; —5), B(8; —22) u C(10;7). Tpebyercs:
a) Hamucarh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 17.

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. lokazath, 9T0 BeKTOpHI a(1;1; —2), b(—4; —3;6), c(—2; —2; 3) obpa3ytor 6azuc. Pa3noxkurh BEKTOP
d(5;6; —10) mo 3TUM BeKTOpaM.

3. Haiitn KocmHYC yriia Mexiy BeKTopamu a@ = —3m + 3n u b = 3m — 2n npu |m| = V2, |n| = 2,
(m,n) = 1.
4. Haittn np, @, ipu * = @ +cu y = b, rae a(—3;5; 1), b(—2;7;2), ¢(1; -7, -2).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;9;6),
B(—4;11;5), C(9;8; 7).

6. BeraucinTh 1mIoma b TpeyroibHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 2m +3n u b = —3m — 2n
npu [m| =5, [n| =4, (m,n) =

7. Kommnanapuer s sexropsl AB, AC, AD, rne A(1;7;1), B(0;9; —3), C(—1;6;6), D(1;6;4)?

3
T

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaan A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiubl By. A (—7;6;6), Ay(—1;7;2), A4(—10;8;11), B1(—5;3;1).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAMU @ —2x + 2y +bz=15u f: —xr+ 2+ 13 =0.
10. CocraBuTh ypaBHEHHE IIOCKOCTH, TpOXosiei depes Touku A(—3;4;3), B(—1;6;2), C(—6;3;5), u
HaiiTi paccrosinue oT To4kH S(—2;7;0) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, MPOXodiieii yepe3 Touky M (6;5; —10) mapasiesbHo mpsaMoii

xTH = y__—11 = % U TIEePIEHIUKYIIPHO TLIOCKOCTH 32 + 3y + 22 — 4 = 0.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecan A(5; 8;2),

B(-1;7;7), C(12;9; —4).

13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
r+4dy+2—T7=0
—x—5y +15=0"

14. Haiitu koopmuuarsl Toukn M, cumverpuanoit Touke M (—18;20; —6) OTHOCHTETHHO IIIOCKOCTH
—8x + 9y — z = —35.

w2 — =5y mrockocerbio i 3x — 4y + 22 = 10.

15. Haittn yron mexmy npsamoit [ : “”_—+16 =
16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(3; —5), B(5;6) u C(7; —13). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 18.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedpa C'Cy, a M genut pebpo Ay By B orHOMEeHNn 1 : 2.

2. Jlokasarb, uro BekTopbl a(l;2;—2), b(3;5; —4), ¢(—3; —3;1) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—3; —1; —2) mo 3TuM BeKTOpaM.

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

(mn) = 2

4. Haittn np,x, mpu = b+ 2c u y = a, 1e a(3;5;4), b(—8; —6; —11), c(4;4;3).

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

6. BeraucanTs mioma b napaJsiiegorpamMma, TOCTPOEHHOIO Ha BeKTopax a = —m —3n u b =4m — 3n

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

7. Kommianapust jin Bektopsl a(—7;7;4), b(4;0; —1), c(5; —2; —2)7?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—8;9; —5), B(—1;12;—-2), D(—=9;7;,—6), A;(—7; —1;-38).

9. HaitTu KocuHyC OCTPOTO YTIIa MeXKIy TLIOCKOCTAMA o @ —y — 2 —4 =0u [ : 3z + 8y + 3z = —10.

10. Bamama mmpamuma SABC koopmmuatamu wepmua A(—9;5;0), B(—10;—1;0), C(-8;6;—1),
S(0;0;0):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHE MIIOCKOCTH T, TPoXosIieii yepe3 Touky M (—9; —1;1) napaieabHo mpsiMbIM
=5 _ yt2 _ =z z—=1 _ y—4 _ z2—2

1 —2 1 2 -1 0 -
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(1; 8;6),

B(—2;9;11), C(6;6;—2).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE yPaBHEHUsI MPAMOI
rT+2y—324+6=0
—r—y +22—-9=0"

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoit touke M (—1;1;—3) OTHOCHTEJIBHO ILJIOCKOCTH
dr +2y+52—-9=0.

= ¥ = 25 y ockocrbio T —22 — 2y + 22 = 0.

15. Haittu yron mexmy npsamoit [ : %27
16. Ha mmockoctu gam tpeyronbauk ABC ¢ Bepmmuamu A(—1;—3), B(19; —13) u C(7;1). Tpebyercst:
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 reomerpusi» 2021. ['pynma IBM4-11B.
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 AB, a M nenut pedopo CC; B orHOmEHHN" 3 : 2.

2. Jlokasarb, uto BekTOpbl a(—1;5;4), b(3;5;4), ¢(1;—6;—5) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—9;3;2) mo 3TUM BEKTOpaM.

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

(m,m) = §.

4. Haiitn np, @, upn € = a u y = b+ 3¢, rae a(—1;1;4), b(=8; —9;16), ¢(3;5; =7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasipaoro miockoctu AABC, rme A(3;8;3),
B(-3;10;6), C(2;9;5).

6. BeraucanTh 110103,k TPEeYToJIhHIKA, MOCTPOEHHOTO HA BEKTOpax @ = 2m + 2n u b = 4m — 3n upn

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

7. Kommnanapuer jin sexropbt AB, AC, AD, rae A(1;3;7), B(9;0;10), C(—6;6;7), D(—4;5;5)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimunabl By. A;(7;0;—5), A3(10; —6;2), A4(6;3;—7), B1(9;—5;1).

9. HaiiTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA @ —7x + 7y —z2=—1lu f:z—2z—5=0.

10. Bagana mupamuga SABC koopaunatamu Bepmua A(—3;8;6), B(—4;9;5), C(—2;10;5), S(6;—1;8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH 7, TPOXOJIIell depe3 Touky M (2;3;5) mepneHanKyastpHO TLI0C-
KocTsM T — 3y — 2 —o=0nz— Ty =—1.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecau A(6;5;7),
B(13;—1;8), C(—2;12;6).

13. IlpuBecTu K KAHOHUYIECKOMY BHJLy OOIUe ypaBHEHUS HPAMOiL
—x +2y+ 2z +4=0
—3x+ y +22—-18=0"

14. Haiitu npoeknuto Touku M (—7; —31; —31) Ha mwiockocts —2x — 9y — 7z = 108.

#:y_—f:%I/IHJIOCKOCTI:IO7TZ2:L‘—y—Z+10:0.

15. Haittn yron mexmy npsamoit [ :
16. Ha mutockocru pan rpeyronbuuk ABC ¢ sepumnamu A(1;3), B(23;22) u C(25; —9). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

e) HallTh KOOpAMHATH TOUKH F — nmepecedenus npambix (1) u (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 20.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa AAq, a M nemur pebpo B1C; B orHOmEeHnn 3 : 2.

2. Hokaszarb, uro BekTopsl a(2;1;5), b(2;—1;3), ¢(—1;3;0) obpasyior 6azuc. PazioxKuTh BEKTOp
d(—1;7;0) mo 3TUM BEKTOpaM.

3. Haiiti KOCHHYC yIyia MesKiy BekTopamum @ = m +n u b = 4m + 5n upu |m| = 2, [n| = V2,

(M) = 22,

4. Hatitn npya, mpu & = a n y = b+ 3¢, rre a(2; —1;1), b(22; =7;4), ¢(—6;3; -2).
5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;8; 2),
B(1;9;4), C(1;10; 7).

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

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

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

8. Beruncauth 00beM TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun As A3 A4 n BbI-
COTY, ONYIIEHHYO Ha 9Ty rpab u3 Beprmbl A;. A1(8;—5;3), Aa(5; —=7;7), A3(7; —10;7), A4(0; —8;12).

9. HaitTu KocuHyC OCTPOTO YIa MeXKIy MIOCKOCTIMU ¢ : —x + Yy + 12=0u f:x — Ty + 3z = —6.
10. Bagama mmpamuma SABC woopmunatamn Beprumn  A(—3;-3;5), B(—1;2;6), C(-2;1;6),
S(—8; —5; —2):

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

11. CocraBuTh ypaBHEHHe TJIOCKOCTH 7, mpoxoigmieii depe3 Touky M (10; —4; —4) nepneHaAnKyIspHO
mwiockocTsM —2z — 3y — 3z —2=0unzx+y+42—-5=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecnn A(2;9;9),

B(1;10;9), C(0;10;8).

13. IlpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE ypaBHEHUsI MPSMOI
—r+4+3y—22—-23=0
r—4y+ 2z +18=0"

14. Haiitu npoeknuto Toukn M (19; —8; —20) na niockocts 3z — 6y — 7z 4+ 37 = 0.

. . -1
15. Haiditu yros mexk iy npsamoii [ : _i36 = 5= = 5 mmnockocThio T ¥ + 2y — 2z = —13.

16. Ha maockoctn nan tpeyronbank ABC ¢ Beprmmaamu A(—5;3), B(—10; —7) u C'(—9; 11). Tpebyercs:
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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 21.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pedbpa DC, a M nenut pedbpo BB; B orHormennn 1 : 2.

2. JTokazarh, 9t0 BeKTOpbl a(—3;—3;—2), b(—1;—5;0), ¢(—1; —2; —1) obpasyior 6azuc. PasioxkuTh
BeKTOp d(—2;2; —2) Mo ITUM BEKTOPAM.

3. Haiitu kocuuyc yryia Mex/y BeKTopamu @ = —7Tm +n u b = —2m + n upu |/m| = 1, |n| = 2,
(m,n) = 3.

4. Haittn np,x, ipu * = @ n y = b + 3¢, t1e a(7; —2;7), b(—6;11; —15), c(4; —2;5).

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

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

2r

|m’ =1, |'I’L’ = 2, (’I’I/’L,\’n) — 73

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

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTY,
OMYIIEHHYIO Ha 3Ty rpadb u3 Bepiuabl A. A(—17;—7;3), B(—8;0;0), C(—18;2; —1), D(0;2; —1).

9. HaiiTu KocuHyC OCTPOTO YIiIa MeXKIy IIOCKOCTAME ¢ : ¢ +y — 15 =0wu [ : bxr + 6y + 62 = —10.
10. 3Bamama mmpamuma SABC koopmmmatamu Beprun  A(3;5;—4), B(4;10;—-2), C(2;—-1;-5),
S(0;5; —=5):

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

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, POXOsiieil depe3 Touky M (6; —5;6) mapasieabHo mpsMoii

a’—f = 3’%1 = % U NePHEeHIUKYIAPHO IIOCKOCTH * + Yy — 3 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(5; 6; 3),
B(10;9;10), C(8;8;7).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

-z +y+z2—T7=0
—dr—y —23=0

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoil touke M (—3;—7;2) OTHOCUTEJIBHO ILJIOCKOCTH
6z + Ty — 3z = —26.

15. Haittn yron mexmy npsamoit [ xf_f = y—;l = £ M IWIOCKOCTBIO T @ = + 3y + 22 = —10.

16. Ha miockoctu gan Tpeyroasuuk ABC ¢ sepumnamu A(4;3), B(15;1) u C(0;11). Tpebyercs: (a)
HammcaTh o0Imne ypapuerus npsmbix AB uw AC

6) maiitu puny Meauansl BD:;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIucaTh 00lee ypaBHEHHe CepeIMHHOrO epneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

JK) Ha#WTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON TouKe B oTHOCHTE BHO npsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 22.

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. lokazath, 9T0 BeKTOpHl a(—2;1;1), b(—5; —1;3), ¢(—2; —3; 1) obpasytor 6azuc. Pa3noxkurs BEKTOP
d(—10; —8;4) mo 9TUM BEKTOpaM.

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

(m,m) = 3.

4. Hafitu np,@, 1pn © = 2a + cu y = b, rie a(2; —2;1), b(—3;4; 1), c(—6; —1;1).

5. Haiitu KoOpIuHATHI €IHHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;5; 3),
B(—2;14;4), C(1;1;2).

6. BbraucanTs 110111816 TPEeyroibHNKa, ITOCTPOEHHOI0 Ha BeKTopax a = —3m+4n un b = —m —n upn

im| =5, In| =2, (m,n) =1,

7. Kommnanapuet Jin sexropst AB, AC, AD, rae A(7;6;0), B(8;5; —3), C(9;8;—1), D(6;2; —2)?

8. Borumcimrh obbem mnapamnenenunena A AsAsAysBi1BsBsB,, mwiomanb rpann Ay Ay Az Ay u BBHI-
COTy, ONYIIEHHYIO Ha 3Ty Tpadb u3 BepimHbl Bi. A;(—4;9;—8), As(—1;8;—10), As(—8;14;-8),
By (—8;12; 7).

9. HaiiTin KOCHHYC OCTPOro yIiaa MeXKIy IUIOCKOCTAME « @ —2x — 3y +3z2=—4uf:—x+2y—1=0.
10. Bamana numpamuaa SABC koopamnatamu BeprumH  A(7;—9;9), B(10;-8;7), C(3;—10;10),
S(7;,—3;=5):

a) cocraBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrogiHue ot Bepruutbl S 10 wiockoctu ABC.

11. CoctaBuTh ypaBHEHHE IIIOCKOCTH T, poxosmieii depe3 Touky M (10;9; —1) napa/uresbHO TPSAMbBIM
x—2 _ y—2 _ z—4 z—6 _ y—4 _ z—4

5 2 g 1 2
12. Cocrauth ypastenue npsamoii AB u naiitu paccrosiaue ot Touku C' 10 370it npsimoii, ecan A(6;8;5),
B(3;6;4), C(14;13;7).
13. [IpuBecTn K KAHOHUYECKOMY BHIY OOINHMe ypaBHEHUS MPIMOM
2049y —2+6=0
-z —4dy+z+3=0"

14. Haiitu npoeknuto Touku M (0; —3; —19) Ha miockocTs —x + y + 3z = —16.
15. HaiiTu yros Mexkay npsamoit [ : %7 = % = % U IJTOCKOCTBIO T : ¢ — 4y + 2 — 9 = 0.

16. Ha mnockoctu mam tpeyroasuuk ABC ¢ Bepmmmnavu A(0; —1), B(17;—7) u C(12;7). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 23.

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

2. Jokazath, uto BeKTOpHI a(4; —3; —2), b(4; —3; —1), ¢(—1;2; —1) obpasyior 6asuc. Pa3iokurh BEKTOP
d(9; —3; —5) Mo ITUM BEKTOpaM.

3. Haiitu xocuHyc yriaa Mexiay BeKTopamu @ = —3m +n u b = —m +n upu [m| = 2, |n| = 3,

(m,m) = 3.

4. Haittn np,x, pu = 2a +cu y = b, te a(—3;1; -2), b(—2;1; -2), c(11; —4; 7).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MePHeHIuKyIsspHoro miockoctu AABC, e A(8;7;2),
B(9;15;3), C(7;0;2).

6. BeraucnTh 110181 TPEyToJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = m —4n u b = —m + 2n nupn
2

|m’ = 2, |'I’L’ =3, (’I’I/’L,\’n) = 73

7. Kommianapust jiu Bektopbl a(—5; —2; —6), b(—1;0; —2), ¢(4; —1;5)7

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl A. A(4; —5; —2), B(5; —9; —4), C(8; —13;—-8), D(3; —10; —3).

9. HaitTu KocuHyC OCTPOTO YIiia MeyKIy MIOCKOCTIMHA ¢ : x + 2z —2=0mu 3 : 2x + 6y — 5z = 6.

10. Bamana mupamuga SABC koopaunaramn Bepunn A(—4; —8; —9), B(—8; —7; —10), C(—1;-7;-9),
S(0; —4; —5):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Mpoxojgdiieii vepe3 Touky M (—3;1;10) mapasnesbHo npsamoii

z—1 _ y—1 _ 2 _
5- = Y5 = § ¥ UepHeHJUKYJIAPHO IIOCKOCTH & — 4y + 2+ 1 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(9;2;6),

B(10;5;11), C(7; —3; —3).

13. [IpuBecTn K KAHOHHYIECKOMY BHJIY OOINMe ypaBHEHUS HPSIMOM
3r—>dy+52+3=0
r —3y+22+2=0"

14. Haiitu npoeknuto Touku M (13; —29; —2) na miockocts —z + 9y + 2z — 66 = 0.

15. Haiitu yroa mexay npsmoii [ : 250 = 2 = 2y npockocrsio m: @ — 3y + 2 = —2.

16. Ha mutockocru gan tpeyroibank ABC ¢ Bepmmaavu A(—5;0), B(—26;3) u C(—17; —12). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 24.

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. Jlokasarb, uro BeKTOpHl a(3; —2;—1), b(—5;2;4), ¢(0; —1;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—5;4;0) Mo 3TUM BEKTOPaM.

3. Haiitn Kocmuyc yria Mexkay BekTopamMnm @ = 2m —3n u b = —m + 2n upu |/m| = 2, |n| = /3,

(m,m) = §.

4. Haittn np, @, mpu * = a u y = 2b + ¢, tue a(1;1;1), b(2;1;1), ¢(—7; —8;1).

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIspaoro miockoctu AABC, e A(4;1;0),
B(5;2;0), C(9;2;1).

6. BeraucnTh 1101181 TPEyToJIbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = —3m — 4n u b = m + n upn

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

7. Kommianapust jin Bektopsl a(3;7; —7), b(1; —1; —2), e(—1; —9;2)?

8. Beruncautsh 00beMm Terpasgpa ¢ BeprmmHaMu B Toukax P, (), R, S, miomank rpanun PQS u BbIcOoTy,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepimuubl R. P(4;2;6), Q(—4;6;9), R(11;—5;2), S(0;1;6).

9. HaitTu KocuHyC OCTPOTO YIiIa MeKIy ILIOCKOCTAMA o @ —r +y — 14 =0u §: 2z — 8y — 2 = —14.
10. Bamana mupamuma SABC koopamnatamu sepmua A(—1;8;—4), B(—8;9;—5), C(—11;9;—4),
S(0;—3;2):

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

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, TPOXosieil vepe3 Touky M (—7;10;3) maparesbHO MpsiMbIM
z—1 _ y—4 _ z47 e L y+7 _ z—1

2 1 -1 -3 -1 5

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecin A(6;5; 1),

B(1;8;9), C(4;6;4).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—2r—3y—2z+4 2 =0
3x+8y+52—-29=0"

14. Haiitu npoekiuio rouku M (—16;16;6) na niockocrs bx — 5y — z = 38.

. w7 . 2=3 _ y+6 _ z-2 . _
15. Haiitu yrom mexty npamoit [ @ = = 2= = = u m1ockocThio 7 : ¥ + 2y — z + 6 = 0.

16. Ha murockoctu nan tpeyroabauk ABC ¢ Bepmmuavu A(0;2), B(—29;4) u C(—6; —10). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 25.

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

2. Jlokazath, uro BekTopbl a(4;1;3), b(3;1;0), ¢(6;2;5) obpasyror 6asuc. Pasnokurh BEKTOP
d(—7;—2; —8) MO 3TUM BEKTOpaM.

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

(m,m) = 3.

4. Haittn np,x, mpu = b+ 2c u y = a, t1e a(5;4;2), b(12;12;7), ¢(—6; —5; —3).

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

6. BeraucmTh mI0ma/ b TpeyroabHuKa, IMOCTPOEHHOIO HA BeKTOpax a = —2m +3n u b = —m — 2n

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

7. Jlexar sin rouku A(1;2;5), B(—4;1;3), C(1;4;4), D(2;0;7) B ouoil 1wiockocTu?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunabl A;. A(—1;3;0), B(1;0;—3), D(—5;12;10), A;(0;1;—3).

9. HaiiTu KocuHyC OCTPOTO YIia MeyKIy MIOCKOCTAMHA ¢ : 2y — 32 —9=0wu f: -2z — 2y — 2 = 0.

10. Bamama mwmpammaa SABC woopmunatamu Bepmuu  A(9;9;—5), B(8;14;-3), C(7;13;-2),
S(6;—5;2):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, NpoXojsrieii depe3 Touky M (1; —7;5) napaiaeabHO MpsiMbIM
z—3 _ y—2 __ z2—6 z—1 y+7 z—5

=z 2 = oy H— = &=—/— —

-7 -1 -3 8 1 2 "

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 9T0it npsamoit, ecnn A(8; 4;2),
B(5;6;—2), C(9;3;3).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit
3r+3y+22—26=0
—2r4+y+2z—6=0

14. Haiitu koopmuuarsl touku M;, cummerpuanoii touke M (4;13;—11) OTHOCHTESBHO IIOCKOCTH
—2x — Ty + 9z = 3.

15. HaiiTu yros Mexkay npsamoit [ : xT_l = yff = % U IJTOCKOCTBIO 7 @ 3x — by + 52 4+ 10 = 0.

16. Ha miockoctu pan tpeyronbuuk ABC ¢ epmmnamu A(—3;3), B(—8; —7) u C'(5; —13). 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) 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 26.

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

2. Hokazarb, uro BekTopbl a(4;3;0), b(—4;—1;2), ¢(5;4;1) obpasyior Gasumc. PasznoxKuTh BEKTOp
d(5;8;5) O 3TUM BEKTOPAM.

3. Haiiti kocHHyC yriaa Mexiy BekTOpamMnm @ = m +n u b = m + 3n upu |m| = /3, [n| = 2,

() = 2.
4. Haittn np,x, ipu * = @ u y = 3b + ¢, te a(—2; —4;3), b(—4; —7,6), c(6;22; —13).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(2;6;9),
B(—5;10;6), C(10;1;13).

6. BeraucanTs miromaab nmapaJsiiejorpaMmMa, ToCTPOEHHOIO Ha BeKTopax a =m —2nu b = —3m +4n
upn [m| =1, [n| =3, (m,n) = °f.
7. Kommianapust s Bektopsl a(—2;5; —2), b(1; —8;7), c(1; —4;3)?

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

9. HaitTu KocuHYC OCTPOTO YIi1a MeXKIY TLIOCKOCTAMU v @ —2x +4y —3z=12u f: 20+ 2 —9=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigmieit wepes toukm A(—1;-2;4), B(—2;—1;4),
C(—4; —5;5), u Haiitn paccrosiume ot Toukn S(8;0;2) 70 ITOH MIOCKOCTH.

11. CocraButh ypaBHeHHE IIOCKOCTH T, IPOXOsIieii yepe3 Touky M (—2;5; —4) napaiebHO MPsIMbIM

x+8_y—2_z+8H z+3 _ y+8 _ z+5
1~ 5 7 2 -1 - -1 = -1

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(6; 1;2),
B(-1;7;1), C(0;6;1).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi

x4+ y —z+ 2 =0

r+3y +20=0"

14. Haiitu npoeknuto Toukn M (—14;18;1) Ha miaockocts bz — 3y — 2z + 12 = 0.

15. Haiditu yros mMexk iy npsamoit [ : ’”_—*25 = yT” = Z:f M TIOCKOCTBIO T @ & — 2y + 2 = 2.

16. Ha mrockoctu nan tpeyroabauk ABC ¢ Bepmmaavu A(—3;2), B(—21;3) u C(—19;26). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAliTW JIJIMHY 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 BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmanr 27.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedpa C'Cy, a M genut pebpo Ay By B orHOMEeHNn 1 : 2.

2. Jokazath, uto BekTOpHI a(3; —1; —2), b(—1; —2;0), ¢(—2; —1; 1) obpasytor 6a3uc. Pa3iokurh BEKTOP
d(9; —1; —5) mo ITUM BEKTOpaM.

3. Haiitu kocmmyc yria Mexiy BekrTopamu @ = 2m +n u b = 2m + 2n upu |m| = 1, |n| = 2V/3,

(M) = o,

4. Haiitn mp,a, ipn @ = b u y = a+ ¢, e a(=22—1), b(=5;7: =3), e(5:4; —4).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHuKyIsspaoro miockoctu AABC, e A(7;5;9),
B(6;4;9), C(16;6;8).

6. BerancamTh 1I0maab napaJsiieiorpaMma, ToOCTPOeHHOrO Ha BeKTopax @ = m + 3n u b = 3m — 4n
npu |m| =4, |n| =5, (m,n) =3"
p ’ ’ ) 4 "

7. Kommnanapuer i sexropst AB, AC, AD, rae A(7;9;9), B(3;16; —1), C(6;11;6), D(4;14;2)?

8. Borumcants obbem mapasienenunena A As Az AyBy By B3 By, nnomanb rpanun Ay Ay A3 A, u BBICO-
Ty, ONYIIEHHYIO Ha 3Ty Tpadb u3 BepmuHbl Bi. Aj(—8;—4;—8), Ay(—7;—2;—14), A4(—3;1;-16),
By (—5;—-2;-9).

9. HaiiTin KOCHHYC OCTPOro yIjaa MexKIy IIOCKOCTsSME -y + 2+ 7=0mu 3 : 40+ 8y + 2z = —1.

10. CocraBuTh ypaBHeHHe IJIOCKOCTH, TIpOXosiiieil yepe3 Toukn A(2;—3;9), B(3;—2;10), C(9; —5;8),
u Halitu paccrosgnue ot Touku S(—3; —2;6) 10 ITOH MIOCKOCTH.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Tmpoxofsmieil depe3 Touky M (3; —3; —9) mepneHauKyasipHO
miockocTaM —4x — 3y — 32 = —6 n 3z + 4y + 22 = 5.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 9T0# mpsimoii, ecan A(2;8;2),

B(—6;3;5), C(—1;6;3).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIMe ypaBHEHUS HPAMOit
dr —y+2—25=0
3T —y —-22=0"

14. Haiitn koopmuuarsl Touku M, cummerpuunoii touke M (0;1; —16) OTHOCUTENBHO IIOCKOCTH
—x+ 3y —82—20=0.

15. Haiditu yros mexk iy npsamoit [ : %’7 == % U TJIOCKOCTBIO 7 : T + 2y + 2 = —5.

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaavu A(1; —2), B(—4;13) u C(7; —4). Tpebyercst:
a) Hamucarh obiue ypasHerus npaMeix AB u AC

6) maiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 28.

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(—5;3;—1), b(3; —1;2), c(4; —2;1) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—7;5;0) Mo 3TUM BEKTOPaM.

3. Haiiti xocumyc yria MexIy BEKTOpaM# @ = —2m — 3n u b = —m — 2n upu |m| = /3, [n| = 2,

(M) = o,

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;8;9),
B(14;12;6), C(6;7;10).

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

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

7. Jlexar sin rouku A(0;8;2), B(0;7;1), C(—1;3;—4), D(1;11;6) B oinoii mwiockocTu?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 9Ty Tpadb u3 Bepuunbl A;. A(9; —8; —4), B(5;—10;—7), D(14; —7;-3), A;(—1; —10; -7).

9. HaiiTu KocuHyC OCTPOTO YIia MeXKIy IIOCKOCTAMHA ¢ : 3x — Ty +z2=13u f:—x—y+6=0.

10. Bagana mupamuga SABC koopaunatamu Bepmuna A(8; —4;3), B(9;0;4), C(7; —13;3), S(—8; —5;2):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHEE TLIOCKOCTH T, MpoXosiieii yepe3 Touky M (—1;6;2) mapaaieabHO TpSIMbIM
z+5 _ y—2 _ z—2 r—4 y—5 __ z+5

7 -1 - a3 T — 0
12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910i npsimoii, ecau A(0; 6;2),

B(3;5;3), C(—5;8;1).

13. I[lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHE yPABHEHWUS HPSIMOR
20+ y+724+26=0
r+y+4z+17=0"

14. Haiitu npoekuuto Touku M (6; 1;22) Ha miockocts —bz — 3y — 9z = 114.

2T = ¥£2 = 26 g qockoctbio 7 1 22 — 2y 4 32 — 14 = 0.

15. Haittm yron mexmy npsmoit [
16. Ha miockocru pan tpeyroiabauk ABC ¢ Bepmunavu A(—1; —2), B(—11; —7) u C(—13; —26). Tpe-
Oyercs: (a) mamucarh obmre ypaBHeHust npsimbix AB u AC;

6) maiitu juHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
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 A By, a M nemut pebpo AD B orHOmennn 2 : 1.

2. Jokazatb, uto BekTopbl a(1; —3; —2), b(2; —5; —6), ¢(1; —3; —3) obpasyior 6asuc. Pa3iokurh BEKTOP
d(0; —2; 3) Mo 9TUM BEKTOPaM.
3. Haiitn kocumyc yria Mexiy BekTopamum @ = —2m +8n u b = m —n npu |m| = 2, |n| = V2,

s

z
4. Haitrn npy @, npn @ = @ u y = b+ 3¢, rae a(—5; —6;6), b(—5; —9;2), ¢(1;3; -2).

(m,m) =

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

6. BeraucanTs miomaab TpeyroabHUKa, MOCTPOEHHOTO HA BeKTOpax @ = —3m +n u b = 4m + 3n upn

2r
.-

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

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

8. Beramcanrs 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiromans rparn A As Az u
BBICOTY, ONYINEHHYIO Ha 3Ty rpadb u3 Bepmmibl Ay Aij(—9;—6;5), As(—11;—4;0), A3(—9;-5;3),
Ay(—12;=7;1).

9. HaiiTin KOCHHYC OCTPOr0O yIjIa MeXKIy IIOCKOCTsIME @ —= — 32+ 9=0u 3 :3z —2y+ 2z = —1.

10. Bagana nupamuga SABC koopaunaramu seprna A(10;10;6), B(9;9;6), C(7;13;5), S(4; —7;5):
a) cocTaBUTH ypaBHenue miockoctn ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKWE yDABHEHUs IPSMOil, Tpoxosiiei yepe3 Touky M (4;5; —2) napaJieanHo

_ _ 15 _ w2zl
JIOCKOCTH —7x + ¢y — 7 = 0 ¥ nepueHIuKyJISTpHO TPIMOi =0

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecin A(6; 8;2),

B(3;12; =5), C(5;9;0).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
T —2y —3=0
—z4+y+2z+5=0"

14. Haiitu npoeknuto Touku M (—5; —16; —4) Ha miockocts T + 2y — 2z = —2.

15. Haiditu yros mexk iy npsamoit [ : %*6 = _;16 = % M IWIOCKOCTBIO T : =21 +y — 22+ 14 = 0.

16. Ha murockoctu nan tpeyroabauk ABC ¢ Bepmmuavu A(—5;4), B(—25;14) u C(—3;0). Tpebyercst:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 30.

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

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

3. Haiiti KoCHHYyC yIa Mexay BeKTOpamMum @ = m —n u b = 4m —n upu |m| = V2, |n| = 2,

(m,m) =17

4. Haittn np,x, ipu * = @ u y = b + ¢, rae a(5; —3;6), b(—3;0; —8), ¢(3; —3;5).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, TepHeHIuKyIsspaoro miockoctu AABC, e A(4;5;8),
B(2;0;11), C(3;3;9).

6. BeraucanTs miiomaab nmapaJsiiejorpaMmMa, ToCTPOEHHOrO Ha BeKTopax a = —4dm +2nu b=m —2n

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

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

8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Bepmuubl P. P(12;8;12), Q(3;2;8), R(6;—1;6), S(—1;7;11).

9. HaitTu KocuHyC OCTPOTO YIa MeXKIy MIOCKOCTAMA @ —y + 2 — 15 =0u f: —x — Ty + 2 = —4.

10. CocraBuTh ypaBHEHHWE ILIOCKOCTH, WpOXoAdamieit wepes toukm A(—6;—2;7), B(—5;—7;5),
C(—4;—9;4), u naiitn paccrosiume ot ToukH S(—5;8; —8) 70 9TO¥ MIOCKOCTH.

11. CocraButh ypaBHeHHE ILIIOCKOCTH T, IPOXOsIieii yepe3 Touky M (—3; —3;5) napaiebHO MpsIMbIM

x+6_y—1_z+2Hw+3_y+6_z—2
-4 4 T 1 -5 7 1"

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(1;5;5),
B(-3;2;4), C(—4;1;4).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPABHEHUS TPAMOi

—v+y - 9=0

—4dr4+2y+2-23=0"

14. Haiitu npoeknuto Toukn M (13;5; —16) Ha miaockocts —2z + y + 6z + 35 = 0.

15. Haiditu yros mMexk iy npsamoit [ : ’”_—*14 = y—IQ = 216 M TIOCKOCTHIO 7 @ 6 + 4y — 32 4+ 14 = 0.

16. Ha mnockocru gan rpeyroisuuk ABC ¢ Bepmmuamu A(2;0), B(0;11) u C(10; —4). Tpedyercs: (a)
Halucarh obiue ypasuenus upsimbix 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) HallTH KOOpAMHATH TOUKH F — nepecedenust npsambix (1) u (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 31.

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 ngenut pebpo AA, B orHomenun 3 : 1.

2. lokazath, 9T0o BeKTOpHl a(—4; —1;1), b(—5; —5;3), €(2;2; —1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(10;10; —7) mo 9TUM BEKTOPAM.

3. Haiitn kocumyc yria Mexiy BeKTOpaMim @ = Tm —3n u b = —m + n npu |m| = V2, |n| = 2,
(m,n)=1.

4. Haittn np,x, mpu * = bu y = a + ¢, rae a(0; 1; —3), b(—2; —2;1), ¢(1; —6;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;7;3),
B(4;9;2), C(6;14;—5).

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

im| =2, In| =3, (m,n) =1.

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

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaan A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiunbl By. A;(0; —6;8), Ax(—1;—8;6), As(—2;—3;8), B1(4;—11;9).

9. HaiiTu KocuHyC OCTPOTO YIia MeyKIy IIOCKOCTAMEA @ —2¢ + 2y +6 =0u [ : x + 2y — 22 = 6.

10. CocraButh ypaBHeHHE MIOCKOCTH, TpoXoasiei depe3 Toukn A(4; —1;10), B(8;0;9), C(1; —4;11),
u Haiitu paccrosane or Touku S(0; —3;2) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, MpOXojsdiieii depe3 Touky M (3; —2;—2) nepneHgauKyJIsgpHO
IJIOCKOCTIM D + 3y + 22 = —-3uzx+y+2—6=0.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(6;5;2),

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

13. IlpuBecTn K KaHOHUIECKOMY BHUY OOIIHe ypaBHEHUs HPAMOMN
r—y—2z—1=0
8r—2y—32—11=0"

14. Haiitn koopauuarsl Touku M, cummerpuanoii Touke M (0; —1; —3) oTHOCHTEIBHO MIOCKOCTH 4 +
3y+ 7z =13.

=T = v = =5 y nockocrsio 7 1 2z — y + 2z = 0.

15. Haittm yron mexmy npsamoit [ :
16. Ha wiockocru gan tpeyrosbiuk ABC ¢ sepmunamu A(1;0), B(—22;7) u C(—15;16). Tpebyercst:
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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 32.

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

2. Jokazatb, uto BekTopbl a(—1;2;0), b(—2; —1; —5), ¢(—3;2; —3) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—6;3; —8) mo ITUM BEKTOPAM.

3. Haiiti KocHHyC yIiaa Mexay BeKTopamMnm @ = m —n u b = m + 3n upn |m| = 2, |n| = /3,

(m,m) = §.

4. Haiitu npya, ipn @ = b n y = a + 3¢, rae a(=7;=3;4), b(3;1; —1), e(4;3; —1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MEePHeHTuKyIsspHoro miockoctu AABC, rue A(8;7;1),
B(7;6;1), C(7;15;0).

6. BoraucyimThb 1m10ma b TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOopaXx a = —4m —2n u b = —4m + 3n

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

7. Jlexar sin rouku A(7;9;3), B(8;7;4), C(5;12;2), D(5;10;4) B oaHoil miockocru?

8. Boerancsurh 00bem Terpasgapa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BbIicOTy,
OIYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl B. A(2;7; —3), B(1;4;—1), C(4;3;-8), D(2;9; —4).

9. HaiiTu KocMHYC OCTPOTO yIVIa MEXKIY IIOCKOCTAME ¢ : —2y — 22 — 8 =0u f: —3xr —y — 2z = —14.

10. CocraBurh ypaBHeHHE TLIOCKOCTH, mpoxomsieii uepes Touku A(0;7;10), B(7;6;8), C(—2;8;11), u
HaiiTi paccrosiuue or 10Uk S(—8;2; —6) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Mpoxojsdiieii depe3 Touky M(—3;5;—6) nepneHauKyaIsgpHO
I0CKOCTIM —3x — 4y — 22+ 3 =0wu 2z + 5y + 2z = —5H.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(8; 7;5),

B(5;11;4), C(7;8;5).

13. IlpuBecTn K KaHOHHYIECKOMY BHUY OOIIHe ypaBHEHUs HPAMON
—2r—y - 7=0

Tr+y—2+11=0

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (5; —5; —5) OTHOCHTENBHO IIOCKOCTH 92 —
2y — 72 — 23 = 0.

2= — 2 — 288 g qockocTbio 3z — 2y + 4z = T.

15. Haittn yron mexmy npsamoit [ :
16. Ha miiockocru gan rpeyrosbauk ABC ¢ sepruiunamu A(—2;0), B(12; —2) u C'(—4; —2). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 33.

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. Jokazatb, uto BekTOpbl a(—3; 5; —6), b(—2;5; —4), ¢(—1;2; —3) obpasytor 6asuc. Pa3iokurh BEKTOP
d(0; —5; —5) Mo ITUM BEKTOpaM.

3. Haiiti kocmHyc yria Mexay BekTopamMum @ = m —n u b = m +n upu /m| = 3, |n| = 2V/3,
() = 2.

4. Haiitu npy@, nipn € = a ny = b+ ¢, rae a(—3;1;2), b(—4;1;3), (7; =3; —1).

5. HaiiTu KoOpIHHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;6; 8),
B(13;7;7), C(14;7;8).

6. BeraucanTs mromnaab TpeyroabHUKa, MOCTPOEHHOTO HA BeKTopax a = m + 3n u b = —3m — 2n upn

im| =4, |n| =5, (m,n) =%

7. Kommnanapuer i sexropst AB, AC, AD, rae A(6;1;5), B(13; —2;1), C(4;2;6), D(11; —1;2)?

8. Beramcaunrh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BoIcOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl Q. P(8;0;0), Q(9;5;2), R(8;—2;—1), S(11;—-1;7).

9. HaitTu KocuHyC OCTPOTO YIiia MeyKIy MIOCKOCTIMU ¢ : 6x +3y —3z=1uf:y—2z—12=0.

10. CocraBuTh ypaBHEHWE ILIOCKOCTH, Tpoxosiiieii vepe3 Touku A(6; —5;8), B(7; —4;6), C(—2; —8;15),
u HaiiTu paccrosune or Touku S(1;3; —7) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Tpoxo/siieii uepes Touky M (0; 10; —8) meprnen UK yIsipHO MLI0C-
kKoctaM ¢ — 2y — 6z +4=0u —z + 3y + 5z = 5.

12. Cocrauth ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecaun A(7;0; 1),

B(10;1;5), C(12;2;8).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypaBHEHWS MPIMON
r—y +z2—7=0
—x—8y  +25=0

14. Haiitu npoeknuto Toukn M (0; —37; —14) Ha miaockocts —3z + 10y 4+ 6z + 19 = 0.

15. Haiitu yros Mexkty npsamoit [ : %7 = y—f‘ = % M TUIOCKOCThIO T @ —x +y — 2 — 4 = 0.

16. Ha miockoctu nan tpeyroibauk ABC' ¢ sepummnamu A(—5;—2), B(23;2) u C(7;10). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 34.

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

2. Jlokasarb, 9to BeKTOpB a(—2;2;—1), b(3;2;4), ¢(2;—1;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—1;5;1) mo sTuM BEKTOpaM.

3. Haitrn kocunyc yria Mexay Bekropayu @ = 4m—Tnub=m—nnpu |m| =2, |n| =1, (m,n) = .

4. Haittn np, @, ipu & = b+ c n y = a, rae a(3; —5; —6), b(2; —3; =3), c(—3;7; 3).
5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rae A(0;2;7),
B(4;-3;15), C(1;1;10).

6. Beraucinth mwiomna/ b napaJjjiesiorpaMma, IoCTPOCHHOIO Ha BEKTOpax @ = —3m —2nu b =2m —n

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

7. Kommnanapusr s sektopsl AB, AC, AD, rae A(8;8;8), B(7;6;5), C(9;8;7), D(9;11;13)?
8. Boraucauth 00beM TeTpasdpa ¢ BepIIMHaMH B Toukax Aj, As, As, Ay, mromans rpann A;AsAz u

BBICOTY, OIYIIEHHYIO Ha 5Ty rpanb u3 Bepmmubl Ay Ap(9;—2;—8), Ay(5;—3;—4), A3(16; —4; —15),
A4(0;0;2).

9. HaitTu KocuHyC OCTPOTO YTIiia MeKIy ILIOCKOCTIMU o @ —2x — 3y — 11 =0u f:x —y+ 2z = —10.

10. CocraBurh ypaBHEHHE ILUTOCKOCTH, Tpoxoaseil epes touxkn A(2;4;0), B(3;3;1), C(5;2;-3), u
Haiitu paccrosiune oT Touku S(6; —7;0) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TpOXojsmieii depe3 Touky M (8;7;1) mapaiiesbHO MPsMbIM

z+7 y+1 — 243 " z—2 y+6 — 2—1

2 -1 -2 -3 2 7

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 370# npsimoii, ecan A(9; 7;4),

B(11;2;3), C(12;0;3).

13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
9r —y —22—15=0
-z +y+z+1=0

14. Haiitu npoeknuto Toukn M (—14; —19;24) na miockocts —6z — Ty + 10z — 87 = 0.

= Y2 = 2 y mrockocTbIo T 1 —x + y + 22 = —10.

15. Haiitu yros mMexk iy npsamoit [ : x__+27
16. Ha mnockoctn maun rpeyronsunk ABC ¢ Bepmunavu A(—2;3), B(4;20) u C(2; —3). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

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

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 35.

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

2. Jokazatb, uto BekTopbl a(5; —4;0), b(—3; —4; —2), ¢(—5; 1; —1) obpasytor 6asuc. Pa3iokurb BEKTOP
d(—7;—8; —4) mo 3TUM BeKTOpaM.

3. Haiitu Kocuuyc yroia mMexay BekTopamMu @ = m —2n u b = m — bn npu |m| = 2v/2, n| =1,
(m,n) = T
4. Haittn np,x, mpu = 2b + cu y = a, rae a(—2;5;1), b(1;0;0), c(—2;6;1).

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

6. BraucanTh mioimaib napaJjieorpamMma, OoCTPOEHHOTO Ha BeKTopax @ = m +n u b = m — n npu
|m| =4, In| =2, (m,n) = %.

7. Kommnanapuer i sexropsl AB, AC, AD, rane A(6;4;7), B(9; —4;4), C(6;2;6), D(4;7;8)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. A (—2;—4;9), Ay(—4;—5;7), A4(5;—6;11), By(5; —3;14).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy IIOCKOCTAMU ¢ : Yy + 2 +7=0u f: 7z +y — 62 = —14.
10. Bamama mumpammma SABC woopaunaramu weprma A(0;—8;1), B(—1;-7;2), C(-3;—-6;—1),
S(2;5; —=17):

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

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, TPpoxosIieii uepes Touky M (3; —10; 0) meprnenuKyIsipHO TLI0C-
KOCTIM 20 + 2y — 32 +3=0u —x+y — 2 = 3.

12. CocraButh ypaBuenue npsimoit AB u waiitu paccrosame ot Touku C' 10 9T0it npsamoit, ecin A(2;6;8),

B(4;9;4), C(-3;—1;17).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypaBHEHUS MPIMON
—4dr+4+3y—2+20=0
—x+y +3=0

14. Haiitu npoeknuto Toukn M (1;8;13) na niaockocts © + 4y + z + 26 = 0.

x+6

15. Haiitu yro mexkay npamoii [ @ %5

=¥ = 22 y mockocteio T 2 2z — 3y + 4z +2 = 0.

16. Ha maockoctn man tpeyroabuuk ABC ¢ Bepmmaamun A(—1; —1), B(—24; —8) u C(3;3). 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 reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 36.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa CC1, a M nemut pedbpo A1 D B oTHOMmEeHNT 2 : 3.

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

3. HaifTn KocHHYC yriia MexKIy BeKTopaMin @ = m+nub=m+2nmpu /m| =1, |n| =2, (m,n) =

4. Haittn np,, @, ipu & = 3b + c u y = a, vye a(—6; —2;3), b(—=7; —3;4), ¢(23;5; —6).

us
3

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TeprenuKyasiproro miockoctn AABC, e A(0; 3; 2),
B(—2;4;7), C(1;2;—1).

6. BeraucauTh mIommaib napajiieorpaMMa, IIOCTPOeHHOIO Ha BeKTopax a = —3m+2nu b = 3m+4n

27

wpn [m| = 5, n| = 2, (mA) = Z.

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

8. BeraucauTh 00beM TeTpasapa ¢ BeplIInHaMHu B ToUKax Aj, Ao, Az, Ay, mnomans rpaaun Ay As Ay 1 BbI-
COTy, OIYIIEHHYIO Ha 5Ty rpanb u3 Bepmmuabl Az. A;(7;0;4), Ax(6;—1;8), A3(8;2;—1), As(1;1;6).

9. Haiitu KocuHYC OCTPOTO yIiIa MEXKIy MJIOCKOCTIMEU @ —8y — 2+ 14 =0u f: —x+y+ 2 = —12.

10. CocraBurh ypaBHeHHEe ILIOCKOCTH, mpoxoigmieii depes toukn A(9;3;—-8), B(10;—2;—10),
C'(10;5; —9), u maiitu paccrosaue ot Touxn S(0;0;0) 10 ITOH MIOCKOCTH.

11. CocraBurh ypaBHeHHe MIOCKOCTH T, npoxojsiieii yepe3 1ouky M (0; —9; —6) nepreHjauKyasipHO
IJIOCKOCTIM D — 3y +2 —6 =01 20 —y = —4.

12. CocraButh ypasHenue npsaMoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0i npsimoii, ecu A(4;6;2),

B(2;9;-3), C(1;10; —5).

13. TlpuBecTn K KAHOHUIECKOMY BHJIY OOIIHE ypaBHEHUsI MPAMOI
—r4+2y—2+14=0
T+ Y +2=0"

14. Haiitn npoeknuto Touku M (—9; —3; —19) nHa miockocts 72 +y + 8z — 10 = 0.

=5 __ +6 z—8

15. Haitru yrost mex iy upsamoit [ : =2 G

U IUIOCKOCTBIO T i +y — 2 — 2 = 0.

16. Ha maockocrn gan tpeyroabank ABC ¢ Beprmmnamu A(3;4), B(24;1) u C(—3; —2). Tpebyercs: (a)
HamucaTh obImue ypapHeHusa npsambix AB u AC

0) maiiru puuny meguansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi n3 BeprmHbl C;

I) HamucaTh oblee ypaBHEHHe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

(

(

(

(n) mamucarb obiee ypapaenne ouccekrpucel yriaa BAC,

(e) maiiTu KoopauHATH TOUKH F — mepecedenust npaMuix () u (11);
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 37.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa B1Cy, a M menut pebpo DD, B orHOtennn 1 : 2.

2. JlokazaTh, 910 BeKTOpHI a(3; —2; —3), b(3; —3; —5), ¢(—2; 1;2) obpasytor 6azuc. Pa3nokurh BEKTOP
d(—2; —2; —4) mo 3TUM BeKTOpaM.

3. Haiitn Kocmuyc yria Mexkay BekTopamMnm @ = 5m —6n n b = —2m +n upu /m| = 2, |n| = /3,

(m,m) = §.

4. Haittn np,x, mpu = 2b + 2c u y = a, rae a(—6; —4; —1), b(—4; —5; —1), c(4;5;2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;0;5),
B(12;1;2), C(3;—2;9).

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

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

7. Jlexar siu rouku A(7;3;6), B(8;4;4), C(3;0;13), D(4; —1;13) B 00Ol 110cKOCTHT

8. Bouruncanrh o0bem mapasnenenunena A; Ay AsAy4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuubl By. A;(—4;4;—1), Ay(—9;1;=8), A4(1;6;4), B1(—1;6;4).

9. HaitTu KocuHyC OCTPOTO YIIa MeKIYy MIOCKOCTAMU ¢ : =+ 2y +6=0u [ : x + 3y + 4z = 4.

10. CocraBurh ypaBHeHHe [IOCKOCTH, Tpoxoidameil dwepe3s touku A(—1;6;—10), B(4;3;—14),
C(—3;7;—9), u naiitn paccrosiume ot Touku S(—6; —3;4) 710 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOJsieil yepe3 Touky M (—2; —9;5) napaieabHo mpsamoii

x_—+76 = y__—11 = % U TepneHIuKyIsapHo miaockocT 10x 4+ 2y + 32 — 6 = 0.

12. Cocrauth ypastenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(0; 6;7),

B(3;8;6), C(—5;3;9).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—3xr+vy —-1=0
Sr—y+2+6=0

14. Haiitu npoeknuto Toukn M (—41; —38; —5) Ha miockocth 9z + Ty + z + 116 = 0.

x+4 _ y—4 _ z42
q =g =5

15. Haiitu yros mMexk iy npsamoit [ : T -

M TJIOCKOCTHIO T : ¢ + Yy + 32 = —T7.

16. Ha miockoctu gan tpeyroapauk ABC ¢ sepmunamu A(1;0), B(15;2) u C(17; —16). Tpebyercs: (a)
Halucarh obiue ypaBuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

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

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmuant 38.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa B1C1, a M penut pedbpo AA; B oraOmennn 1 : 2.

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

3. Haiitu kocunyc yrra mexkmy BekTopamu @ = m —2n u b = 4m — 3n upu /m| = 2, |n| = 1,

(m,m) = 5.

4. Haitrn npy@, mpn @ = b uy = a + ¢, vie a(10; =7;2), b(3; —4;5), ¢(—4;6; =5).

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

6. Beranc/imTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax a = 3m — n u b = 4m + 4n upn

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

7. Jlexar sin rouku A(6;9;0), B(5;10;3), C(4;12;8), D(7;7; —5) B 0j1HO# 1JIOCKOCTHT

8. Bouruncanrs o6bem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl By. A;(7;0;1), A2(0;5;—6), A4(5;—3;3), B1(6;3; —2).

9. HaitTu KocuHyC OCTPOTO YI1a Me¥KIY MIOCKOCTAMEA ¢ @ —3x + 2y +2z2=—-3u f:—y—32+6=0.

10. Bapana mupammuma S ABC koopaunaramu Bepuun A(10; —5;6), B(13;1;7), C(12;0;7), S(—5; —4;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHWUECKHE YPABHEHUS MPSIMOil, Tpoxogmieii yepes Touky M (3;5; —4) mapasureabHo

. o r—6 _ y+5 __ 243
w1ockocT 62 +y + 6 = 0 u nepueHuKyJIgpHO NPAMOil =2 = = = ==,

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(7;4;0),

B(11; —-5;=5), C(8;2; —1).

13. TIpuBecTn K KaHOHUYECKOMY BHJy ODIIMe ypaBHEHUS HPAMOit
r—1y —3z+15=0
r—4y—22+24=0"

14. Haiitu koopauaatsl Touku M, cummMerpuanoit Touke M (—5;1; —1) 0OTHOCHTENBHO IIOCKOCTH — 52 —
3y +2z=1.

15. Haittn yros mesxay npsivoit [ @ 257 = 22 = 222 y ypockocrsio 7 : 3z + 3y — 22 — 4 = 0.

16. Ha maockoctn nan tpeyronbank ABC ¢ epmmaamu A(—5; —2), B(—26;1) u C(7; —14). Tpebyercst:
a) HammcaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 39.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedpa D1C4, a M npenut pedbpo BC' B oTHOIeHun 2 : 3.

2. lokazaTh, 910 BeKTOpHI a(—2;1; —4), b(3; —2;3), ¢(2; —1; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—2;—1;2) mo 3TuM BEKTOpaM.

3. Haiitn KocHHYC yria Mex1y BeKTopaMu @ = 2m —n u b = —2m + 2n upu |m| = 1, |n| = 2v/2,

(m,m) =17

4. Haitrn npy @, mpn « = @ u y = 3b + ¢, vie a(—7;=3;06), b(=6; —1;3), ¢(19;3; -9).

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

6. BeraucimTh 1JI0IAAh MapaJsiiejorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = —m —4dnu b =3m —n

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

7. Jlexar sin rouku A(8;6;1), B(7;3;2), C(4;5;4), D(3;15;3) B 0auoii miockocru?

8. Beruncauth o0beM TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann A1 A A4 n BbI-
COTY, ONYIIEHHYO Ha 9Ty rpaHb u3 Beprmabl As. A1(8;6; —3), Aa(—1;4;—4), A3(8;10;2), A4(12;7; —2).

9. HaiiTu KocuHyC OCTPOTO YIa Me¥KIY MIOCKOCTAMU ¢ @ —2y — 22 +9=0wu [ :2x — 3y + 22 = 15.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigmieit wepes toukm A(—5;4;—4), B(-3;7;-5),
C(—6;5; —3), u Haiitn paccrosiaue ot ToukH S(—8;2;6) A0 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXojsIieii depe3 Touky M (—4;3;5) napaiaeabHo MpsMbIM
z __ y+7 _ z+5 z+1 _ y+6 _ z-—1

1~ =6 1 1 -5 2
12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(1;5;0),

B(=2;7;-5), C(2;4;2).

13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPSIMOM
3r—5y—2z—27=0
—2r4+4y+2+26=0"

14. Haiitn koopmmuarsl Touku M, cummerpuunoii touke M (10;9; —3) OTHOCHTENBHO IIOCKOCTH
—6x — Sy + 3z = —9.

f”_—_fzy_—j:zg—‘lHHHOCKOCTbIow:x+y—32:—6.

15. Haittm yron mexmy npsamoit [
16. Ha miockocru nan rpeyroiasuuk ABC ¢ epmmaamu A(0; 1), B(2;30) u C(—12;7). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



