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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DDy, a M npenut pedbpo BC' B oTHomenuu 3 : 2.

2. [Hokazatb, uro BeKTOPH a(2; —3;2), b(—3;3; —4), c¢(—3; 4; —3) obpasyior 6a3uc. Pa3moxurs BeKTOP
d(—4;4; —b) Mo STUM BEKTODaM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMH @ = —m —4n u b = —2m — 5n upn |/m| = 2V/3, [n| = 1,

(M) = =,

4. Haiitu np,z, npu ¢ =a +cu y =b, rae a(1;2;1), b(—3; —5; —6), c(—3; —2; —1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(9;8;7),
B(7;5;1), C(10;9;6).

6. BbraucanTh mI0Ma b TPEyroJbHUKA, MOCTPOEHHOTO HA BeKTOpax @ = —4m —n u b = —4m — 3n

npu [m| =2, |n| =2, (m,n) = §.

7.  Bprunmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mwmomanps rpann A; A Ay
W BBICOTY, ONYIICHHYIO HA 3Ty rpanb u3 Bepmuabl As. A;(—9;1;1), Ay(—11;-3;6), A3(—10;—-7;4),
Ay(—11;—6;6).

8. Bamama mumpamuga SABC koopmunatamu Bepumn A(—3;3;—7), B(—4;—5;-7), C(—4;0;—8),
S(—5;3;8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogrue ot Beprunbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH T, MPOXOJsiiieil yepe3 Touky M (6; —6;2) napa/iebHO IPAMbIM
z+7 y+7 247 z+3 y+8 _ 247

=zl = L = u = ¥V

3 -1 —1 -1 3 2
10.  CocraBurb ypaBHeHume npsimMoit AB u Haifitm paccrogaue or Toukum C' 10 3TOH IPsAMOM, ecau

A(1;8;5), B(3;9;5), C(—2;7;4).

11. TlpuBecTn K KAHOHUYECKOMY BUJIY OOIIME ypaBHEHUS MPSIMOi
r+y+ 2z —2=0

—4dr4+y+22—-11=0

12. Haiitu koopmuuarsl Touku M, cummverpudnoil Touke M (10;5;8) OTHOCHTETHHO IIIOCKOCTH
—br — 5y —8z—32=0.

13.  Haittu yron mexmy npsmoit [ : %5 =4 —z8

= %5 = %5 M IIOCKOCThIO T : —2x +y — 2 — 6 = 0.

14. Ha mnockoctu man tpeyroabauk ABC ¢ sepmunamu A(—5;2), B(—14; —11) u C(3; —22). Tpeby-
ercst: (a) HamucaTh obume ypasHenusi npsiMbix AB u AC,

0) maiitn nauHy mMeauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHOH 13 Bepinabl C;

I) HamucaTh 00lee ypaBHEHHe CepeIMHHOTO MepheHuKyasapa K cropore AC

J) Hamucath oblee ypapaenue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 D1, a M menur pedbpo DC B orHOmenun 1 : 2.

2. Hoxkazarn, ato BekTopsl a(—1;1;—2), b(—1;—2;0), c¢(—3; 3; —5) obpasyior 6a3uc. Paznokurh Bek-
Top d(—4;7; —8) 10 9TUM BEKTOpaM.

3. HaiiTu KOCHHYC yIJIa MEXKIy BEKTOpaMu @ = m — 2n u b = m — n upu |m| = 2v/3, |n| = 3,
(m. )= §.

4. Haittu np, @, npu ¢ = a +2c n y = b, te a(—2;3; -5), b(1; -2;3), c(1;1;0).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;4;6),
B(7;5;6), C(0;3;7).

6. BwramcauTs 10113,k MapasuiejorpamMMa, MOCTPOEHHOIO Ha BeKTopax a = 3m —3n u b = 3m —4n

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

7. Beramcsurh 00beM TeTpadapa ¢ BepimmHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay As As u BbI-
COTY, ONYIIEHHYIO HA 9TY TpaHb u3 epumabl Aq. A1(9;0; —8), Ao(11;1; —9), A3(16;3; —4), A4(17;3; —6).

8. CocTaBuTh ypaBHEHHE TLIOCKOCTH, Tpoxoasmieit yepes Toukn A(10;1;0), B(11;2;—1), C(11;—1;3),
U HaiiTh paccrosigue ot Touku S(6; —5;5) 70 9TOH MIOCKOCTH.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Ipoxosineii depes rouky M (—10;5; —2) napaieabHo MpsiMoit

z—1 _ y—1 _ 243 _
55 = 5 = =% M UepueHJuKy/IapHO 1miockoctn —r + 2y + 2+ 1 =10,

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(9;6;7), B(12;5;9), C(19;3;14).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
3r+y -8 =0
Sr+y+z—27=0

12.  Haiiru koopgunars touku Mp, cummerpudnoii Touke M (2;—5;0) OTHOCHTENBHO ILJIOCKOCTH
3r —y+ 2z = —10.

13.  Hafitn yron mexy npamoit [ : =5 = y_;14 = Zf’ 7 TJIOCKOCTRIO T @ —2x +y + 2 — 2 = 0.

14. Ha miockocrn gan rpeyroabauk ABC ¢ Bepmmaamu A(—1;3), B(—22;6) u C(11;15). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblLIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecevenust npaMuix (1) u (11);

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapwuanr 2.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M ngenut pedbpo Ay By B orHOmenuun 3 : 1.

2. Hoxasarb, uto BekTopnl a(—6;—1;—2), b(—2;—1;—1), ¢(3; —2;1) obpasytor 6azuc. Pazioxurs
BekTOp d(8;2;3) MO 3TUM BEKTOpaM.

3. HaiiTn KocHHyC yIiIa MesKIy BEKTOpaMH @ = —m -+ 3n u b = 2m — 3n upu |m| = 2v/2, |n| = 1,
(m.n) =17

4. Haittu np, @, npu ¢ = a u y = 4b + 2¢, rae a(l; —2; -2), b(0; 1;2), c(1; —2; —1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(9; 3;0),
B(4;4;-2), C(3;4;—-1).

6. Boramcants miomnaib napasuieiorpaMma, mocTPOeHHOro Ha BeKTopax @ = 4dm—3nu b = —3m—4n

npu [m| =3, |n| =1, (m,n) = 7.

7. Beramcsurh 00beM TeTpadapa ¢ BepIimHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann A; A3 A, u BbI-
COTY, ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmunubl Ay, A (—5;7;1), Aa(—12;5;—1), A3(0;9;2), A4(2;16;0).

8. Bamana mupamuga SABC koopaunaramu peputun A(—6;8;—7), B(—1;13;—4), C(2;15;—2),
S(—1;4;2):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHe ILIOCKOCTH T, Tpoxosieil uepes Touky M (—10; —9; —10) napaJieabHo mpsi-

ooxt+4d _ y—2 _ z—1 —
MOl =2 = 2= = 222 U NepUeHUKYJIAPHO IOCKOCTH —dx + Yy + 42z = 4.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(0;9;0), B(1;8;—1), C(2;8;0).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—2r+y+z + 7 =0
T +y+22+16=0"

12.  Haittu koopauuaTsl Toukn M, cummerpuanoii Touke M (8; —23; —19) OTHOCHTEIHHO IIIOCKOCTH
—dx + 9y + 8z = 26.

. w7 oz _ y+7 _ 2-3 . —
13.  Haitrn yron mexay npamoit [ @ 5 = £ = 22° ¥ IOCKOCTBIO T : 5T + 2y — 22 = —1.

14. Ha mockoctn man tpeyroabank ABC ¢ sepmuaavu A(1; —1), B(2;6) n C'(3; —3). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu jauny Meguansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

I) HaIECaTh 00Iee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa D,C1, a M geaur pebpo AD B oTHOImEeHUHd 2 : 3.

2. Hokazatb, uto BekTopol a(2; —3; —3), b(4; —3; —3), ¢(1;1;2) obpasyior 6azuc. Pazioxkurh BeKTOP
d(—10;7;5) mo 3TUM BEKTOpaM.

3. HaiiTn KocHHYyC yIiIa MesKIy BEKTOpaMH @ = —m — 3n u b = 2m + 8n upu |m| = 2v/2, |n| = 1,
) =

4. Haittu np, @, npu ¢ = a +cu y = b, rae a(—4;—4;3), b(—5; —5; —4), c(4;2; 3).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, Iepiie K yasipaoro mwiockocrn AABC, tae A(0; 6;0),

B(1;9;1), C(1;14;2).

6. Boraucantb miomaans napaJjiesorpaMma, MoCTPOEHHOI0 Ha BeKTopax a = —4dm+2nu b = m+2n

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

7.  Borumcomrb 00beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, ONMYIIEHHYIO Ha 9Ty Tpaib u3 Bepumubl Az. A1(7;0;2), As(2;3;6), As(6; —2;3), A4(10;5;0).

8. Bagnana nupamuga SABC koopaunaramu sepruus A(4;4;10), B(6;12;5), C(3;1;12), S(1;0; —7):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE [JIOCKOCTH T, Mpoxogiieil yepe3 touky M (—9; —1; —1) mapauiejabHO mpsi-

z+6 __ y+1 _ 246 z—4 _ y+6 _ z—2
MBIM __2 = _6 = _1 "u _1 = __1 = __1 .

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(1;8;1), B(2;9;-2), C(2;10; —4).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
r+y —22—-22=0
r+2y— 2 — 5 =0

12.  Haiitu npoexmuio rouku M (40; —10; —16) na mrockocrs 10x — 6y — 5z = 57.

1 _
vl — =1 ¢ pockoctbio T 3z +y + 2 —9=0.

z+8 __ y+l
3 1 )

13.  Haittu yron mexay upsmoii [ :

14.  Ha nuockocru gan rpeyroiasuuk ABC ¢ Bepmunamu A(2;4), B(—9;6) u C(10;8). Tpebyercs: (a)
HammcaTb o0Iue ypapuerus npsmbix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyaspa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M genut pebpo D,C} B oTHOIIeHuu 2 : 3.

2. Hoxkazatn, uto BekTOpHl a(—5;2;5), b(3;1;2), ¢(3; —1; —2) obpasyior 6asuc. Pa3noxuTh BeKTOP
d(—10; —6; —10) mo 3TUM BEKTOpAaM.

3. HaiiTu KOCHHYC yIIa MeyKIy BEKTOpaMH @ = m +n u b = m + 2n upu |m| = 4, |n| = 2V/3,
=

4. Haittu np,z, npu * =a u y = b+ ¢, rae a(—5;-3;3), b(—7;, -8, -3), c(4;2; -3).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(7;5;7),

B(0;6;9), C(8;4;6).

6. Beraumcants mwioma e napaJiiesorpaMmmMa, mMoCTPOEHHOrO Ha BeKTopax @ = —3m —2nu b =m+2n

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

7.  Borumcomrb 00beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, OMYIIEHHYTO Ha 3Ty I'palb u3 Bepiimabl Az. A1(5; —1;3), A(11; —=8;11), A3(5;0;1), A4(6; —5;8).

8. CocraBuTh ypaBHEHHE ILTOCKOCTH, Mpoxojsiieii yepes toukn A(—2;1;2), B(—1;2;3), C(4;3;5), u

Haifitn paccrosgaue or Touku S(8;8;0) 10 9T0i MmI0CKOCTH.

9. CocraBurh ypaBHEHHE ILJIOCKOCTH 7, Ipoxojgdiieil yepes touky M (5; —3; —7) nepuenukyasipHoO
MJIOCKOCTIM 8¢ — Yy + 32 =3ndx —y+224+3=0.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan
A(6;1;6), B(5;—1;5), C(3; —6;2).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
20—y —2z—21=0
— 1z +4y+2+30=0"
12.  Haiitu npoexmuio rouku M (—2;0;12) wa miockocrs —2x — 3y + 2z + 6 = 0.

4
Yt — 2 gy ptockocThio T x — 2y — 2+ 1 = 0.

z+7 y+4
2 3 1

13.  Haittu yron mexay upsmoii [ :

14. Ha nockocru gan tpeyroibauk ABC ¢ sepmunamu A(—1;4), B(—8;5) u C(3;0). Tpebyercs: (a)
HamucaTb obIne ypapuerus npsmbix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

(

(

(

(n) manucarb obiiee ypapaenne ouccekrpucel yriaa BAC,

(e) maifTn KoopaUHATHI TOUKH F — nmepecedenns: npaMeix (1) u (x);
(

’K) HAWTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo CC B oTHOmenun 2 : 1.

2. Hoka3zatnb, uro BekTopsl a(—3; —1;3), b(—4; —3;5), ¢(2; 3; —3) obpasyior 6azuc. Pazmnoxurs BeKTOP
d(3; —1; —3) mo 3TUM BEKTOpaM.

HaiiTi KOoCHHYyC yrjIa MexKIy BeKTopaMu @ = 2m +n u b = 4m + 5n opu |m| = 2, |n| = V/3,

__ 5
) =%

3.
(m,n
4. Haittu np,, npu ¢ = 3b+cn y = a, rae a(4;3; —4), b(—3; —2;3), ¢(5;5; —11).
D.

Haiitu KOOpIHHATEI € THHUYIHOIO BEKTOPA My, Ieprien uKyasipaoro mwiockocrn AABC, tae A(0; 4;8),
B(1;—4;8), C(1;3;9).

6. BorumcauThb miaomaab TpeyrojibHUKa, TOCTPOSHHOTO HA BeKTOpax @ = —m —4n u b = 3m — 2n

npu |m| =2, |n| =5, (m n) = 5”

7. Bpranmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mnomanps rpanun A A3 Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty Tpadb u3 Bepumabl Aj. A;(0;—9;12), Ay(—1;-8;9), A3(—3;—5;8),
A4(0;—9;6).

8. Bamama mupamuna SABC koopamnaramu Bepmun A(—1;1;2), B(—2;—1;1), C(2;6;3), S(6; —5;4):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHe ILJIOCKOCTH T, Mpoxojgdiieii depe3 Touky M (3; —7; —9) meprneHauKyasipHO
IJIOCKOCTIM —32 —y — 22 —1=0u -2z +y+ 2z = 8.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IpAMOid, ecan

A(2;6;9), B(7:9;7), C(5;8;8).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
20 —Ty+82—29=0
— 2 +4y—52+16=0

12. Haiitn npoexnuio Toukn M (14;40;39) ma mrockocts bz + 8y + 8z — 90 = 0.

13.  Haittu yroa mexxy upamoit [ : 258 = 12 = = y pockocrsio 7@ 4y + 22 — 6 = 0.

14. Ha nmnockoctu man tpeyroabauk ABC ¢ epimunamu A(0; —3), B(2; —14) u C(—12; —27). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

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

) HAMCaTh o0MIee ypAaBHEHHE CePEJIMHHOrO NeprenmKyaspa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa D,C1, a M genur pedbpo AA, B oTtHomenun 1 : 2.

2. Hoxkazatn, uto BekTOphl a(3;1;5), b(—1;—2;0), ¢(1; —1;2) obpasyor 6a3uc. Pa3noxuth BeKTOpP
d(5;7;7) MO STUM BEKTOPAM.

3. HaiiTn KocHHyC yrTa MexIy BEKTOpamMu @ = m —n u b = 8m — 5n npu |/m| = 2, |n| = /3,
(7T = 7.

4. Haitrn npy@, npu @ = a n y = b+ ¢, re a(=3;5; -3), b(2; =3;3), e(1;1;-9).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, eprieH K yasipaoro mwiockocrn AABC, tae A(0; 3;9),

B(2;2;10), C(—1;8;9).

6. DBblYHCAUTH IJIONIA/Ib TPEYTrOJbHUKA, TOCTPOCHHOTO HA BeKTOpax @ = 4m +n u b = m — n nupu

21

‘m’ =4, |n’ =2, (m) - 73

7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuubl Q). P(—7;0;8), Q(—2;3;10), R(—1;1;10), S(—8;3;7).

8. Bamana mupamuna SABC koopauuaramu sepumma A(4; —3; —10), B(7;—4;—10), C(2;—1;—11),
S(—8;8;2):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHe ILJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (4; —3; —6) meprneHauKyasipHO
niockocTaM —2 +9y —224+6=0ux —8y+2—-2=0.

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecan

A(9;0;9), B(8;1;10), C(11;—3;8).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
3r+3y—22+7=0
— 4 —2y+32—-9=0"

12.  Haiitu npoexruio roukn M (—22;17;15) Ha nnockocts —7x + 8y + 8z = —121.

ITH:yT_G:Z_—?I/IH.HOCKOCTBIOT&'Zx—l—y—Zzll.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha mockoctn nan tpeyroabauk ABC ¢ sepmunavu A(—5; —1), B(—18; —10) u C(—3;5). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

(

(

(

(n) mamucarb obriee ypapaenne ouccekrpuck yriaa BAC,

(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BC, a M genut pedbpo AA, B otHomenun 2 : 1.

2. Hoka3zatnb, uro BekTopsl a(—1;1;2), b(5; —5; —4), ¢(1; —2; —1) obpasyror 6azuc. Pa3noxurs BeKTOP
d(—10; 10; 2) mo 3TUM BEKTOpaM.

. Haiitu Kocuuyc yriaa Mexay BeKTopaMu @ = m +n u b = —m + n upu |m| = V2, |n| = 2,
——\ _ 3nr
m,n) = .

3
(
4. Haittu np,z, npn ¢ = a u y = 2b+ ¢, e a(—2;3;1), b(4; —5; -2), c(—8;9;4).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;1;9),
B(4;-2;9), C(4;—7;10).

6. BeraucanThb moima b napaJsuiesorpaMma, ToCTPOeHHOroO Ha BeKTopax a = —3m+3n u b = 2m+42n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmnHamu B Toukax A, B, C, D, mwromanb rpaan ABC u BBICOTY,
ONYIIEHHYIO Ha 3Ty rpanb u3 Bepumanl D. A(5;—5;1), B(3;4;3), C(6;—2;0), D(6; —7;—1).

8. CocraBuTh ypaBHEHHUE TIOCKOCTH, TPOXosiieit uepes touku A(4; —2; —3), B(2; —1; —6), C'(5; —3; 1),
u HaliTu paccrosgaue ot Toukn S(—8;0; —2) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXoJsmeil depe3 Touky M (—6; —5;5) mepneHInKyIspHO
MJIOCKOCTIM £+ 9y +2+6=0wuw —x — 2y — 7= 0.

10.  CocraBurb ypaBuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOIl, ecan

A(2;1;3), B(0; —2;4), C(1;-1;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMOI

T —y+z—3=0
Tx—y +17=0"

12. Haiitu koopamrars: Toukn M, cummerpuanoit Touxe M (13;0; —6) OTHOCHTEIBHO MIIOCKOCTH — 72+
z = —22.

13.  Haittu yron mexay upsmoii [ : ””T_Q = %4 = # 1 IJIOCKOCTBIO T @ & + 2y — 22 — 8 = 0.

14. Ha wiockocru jan tpeyrojabuuk ABC ¢ sepmunamu A(—2; —3), B(24;15) u C(10; —7). Tpebyercst:
a) HanmcaTh obmue ypasuenus npambix AB u AC;

0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
Bapmant 8.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo BBy B orHomenun 1 : 2.

2. Hoxkazatn, uto BekTOphl a(—5;4;5), b(0; —5;2), ¢(1; —6;1) obpasyior 6asuc. Pa3moxuTh BeKTOP
d(—3; —3;5) Mo 3TUM BEKTOPaM.

. Haiitu xocunyc yrma mexmay Bektopamu @ = —2m —n u b = m —n upu /m| = 2, |n| = 1,
.\ Q_ﬂ.
m,n) = 5.

3
(
4. Haiitu np,z, upun ¢ = a + 3c n y = b, e a(l; —3; —2), b(—3;2;2), ¢(—2;2;1).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(4;2;6),
B(3;3;6), C(3;0;7).

6. BpraucanTh 110113,/ TPEyrobHUKa, TOCTPOEHHOTO Ha BeKTOpax a = 3m —n u b = 3m + 4n upn

21

‘m’ =3, |n’ =9, (m) - 73

7.  Boramcauths 00beM Terpasapa ¢ BepimHaMmu B Toukax A, B, C, D, miomanas rpaau AC'D u BeIcOTY,
ONYIIEHHYIO Ha 9TY rpaHb u3 Bepiunbl B. A(—7;3; —4), B(—14;10; —-2), C(—10;0; —=5), D(—9;2; —4).

8. Bagana mumpammaa SABC xoopaumnaramu Bepiimd A(2;—5;6), B(4;—4;7), C(—1;-6;6),
S(6; —5; —5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, IPOXOsIei yepe3 Touky M (4; —8; —2) mapasiespbHO MpsiMoi

z+5 _ y=2 _ 244 —
L2 = 955 = 57 4 UepIeHJuKyJIAPHO II0CKocTH —8x — 4y — 32 = 5.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IPAMOid, ecan

A(7;2;1), B(8;—1;2), C(6;6;—1).

11. llpuBecTrn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
20 +5y—32—24=0
—3x—6y+52+29=0"

12. Haiiru xoopaurarsl Touku M, camverpuanoii Toake M (1;2;0) OTHOCHTEIBHO IIOCKOCTH —T+Y =
—4.

_y=2 _
=L =

13. Haittu yroa mMexiay mpsamoii [ : %*8 ZTH 7 TJIOCKOCTRIO T @ + Yy + 22 = —4.

14. Ha mrockocru mgan tpeyronpank ABC ¢ epimmnamu A(—1; —4), B(—14;5) u C(5; —2). Tpebyercst:
a) Hamucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh oblee ypaBHEHHE CepeMHHOIO HepheHukyaspa K cropone AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCUTETHHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 9.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M genut pebpo DC' B orHOMmeHun 1 : 2.

2. Hokazatw, uto BekTopnl a(1;5;—5), b(—2; —5;5), ¢(0;3; —4) obpasyior 6azuc. Paziokurh BeKTOP
d(1;6; —8) mo STUM BEKTOpPaM.

3. HaiiTn Kocumyc yriia MeskIy BeKTopaMu @ = 9m +2nu b= —5m —n upu |m| = 1, |n| = 2V/3,
=

4. Haittu np, @, npu = 2a +2cu y = b, rae a(3; —3;2), b(2; —4; =3), c(—2;3; —1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(4; 3;8),

B(9;11;3), C(1;0;10).

6. BblaucauTh mioma b napasuie/iorpaMma, MOCTPOEHHOTO Ha BeKTopax @ = —m —n u b = 3m —2n

npu [m| =1, |n| =2, (m,n) = §.

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(6;3;6), B(5;4;8), D(0;11;11), A;(8;0;3).

8. Bagana mumpamuaa SABC xoopaunaramu Bepiimd A(2;—4;5), B(4;-5;2), C(—1;-2;7),
S(5; —8; —8):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE TLIOCKOCTH T, poxogiieil uepe3 Touxky M (—7;0;6) nepnenuKyIsipHO TI0C-
koctaM —3x +4y +24+2=0un2rx—-y—2—-3=0.
10.  CocraBurb ypaBHeHume npsimoit AB u Haiitm paccrogrme or Toukum C' 10 9TOH IPAMOid, ecan
A(1;3;6), B(0;1;3), C(3;6;10).
11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON
r+y —2z+10=0
— 20 —4y+52—-16=0"

12.  Haiitn npoexruio rouku M (—6;21; —14) wa mwrockocth x + 6y — 9z = 10.

13. Haittu yroa Mexkay mpsamoii [ : %‘ = 92;6 = Z:lﬁ 7 TJIOCKOCTRIO T @ —3x +y — 2 — 15 = 0.

14.  Ha mrockoctu man tpeyronbauk ABC' ¢ Bepummnamu A(2; —2), B(—3;13) u C(8;16). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblLIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopauHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HalTH KOODJUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO MpsaMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M menur pedbpo A;D; B orHOmenun 1 : 2.

2. Hokazatb, uro BekTOpsl a(—3; —2; 1), b(—5; —4;2), ¢(0; —3; 1) obpasyror 6a3uc. Pa3moxurs BeKTOP
d(1; —1;0) mo STUM BEKTOpaM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTopaMu @ = —m +3n u b = m —n npu |m| = 3v/3, |n| = 2,
(m,n) =

4. Haittu np, @, npu = 2a +cun y = b, tie a(6;5;7), b(3;3;4), c(—18; —4; —17).
D.

e

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, Teprien K yasipaoro mwiockocrn AABC, tae A(5;9;4),
B(10;8;5), C(9;7;5).

6. BbrumeguTh miomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 2m +3nu b = —3m — 2n

npu |m| =1, [n| =5, (m,n) = 1.
7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

IMIEHHYIO Ha 3Ty rpanb u3 Bepiuabl Ay, A(0;0;0), B(3;2;5), D(8;—1;—4), A(—4; —1;—2).
8. CocraBuTh ypaBHEHWE ILIOCKOCTH, mpoxojigdiieil depes touku A(—6;—7;0), B(—8;—4;-7),
C(—7;—6; —2), n naiitu paccroguue ot Touku S(—4;5;4) 10 ITOMH IOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHUs MPsAMOil, Tpoxosdmeii yepe3 Touxy M (3;9; —2) mapasiieabHo

B e . oz—4 _ y+3 _ z+l
IJIOCKOCTH — 72 4+ Yy + 2 — 5 = 0 u nepneHuKy/JagapHoO IPAamMoit =T =5

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(3;2;2), B(5;1;3), C(2;3;2).
11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
—br+uy —14=0
3r—y+z—3 =0
12, Haittu mpoeknumio Touxku M (29 ;6) Ha wiockocTh —9x + 4y — 5z = 31.

13.  Haittu yron mexmay npsmoit [ : %“8 = y—2 = z+6 1 IJIOCKOCTBIO 7 : ¢ — 3y — 2 = 0.

14. Ha mwrockoctu pan tpeyronbauk ABC ¢ Bepmmnavu A(1; —2), B(5; —24) u C'(9; —6). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

B) HaiiTH JIJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH F — nepecedennst upsaMbix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 11.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M nenut pedbpo B1C) B orHOmEeHnn 3 : 2.

2. Hoxkazatn, uto BekTOpsl a(5; —4; —5), b(4; —3; —4), c(4; —4; —5) obpasyior 6a3uc. Paznoxkurh Bek-
top d(1;0;0) o 3TUM BeKTOpaM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTOpaMu @ = —2m —n u b = m + 3n upu |m| = /3, |n| = 2,

(M) = =,

4. Haittu np, @, npu ¢ = b+ 2c n y = a, tae a(5; —1;4), b(2; -1;0), c(—3;2;2).
5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(5;5;9),
B(6;—3;9), C(4;8;10).

6. BbrumcguTh mIomma b napaJjuieiorpaMMa, mocTPOeHHOTO Ha BeKTopax @ = 3m —2n u b =4m —3n

npu [m| =4, |n| =4, (m,n) = §.

7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmimHaMu B Todkax Aq, As, As, Ay, miomanps rpanun A; AsAs
W BLICOTY, ONYINEHHYIO HA 3Ty Trpaub w3 Bepmuabl Ay. Ay (—6;5;—4), As(—3;4;—3), As(—11;6;—8),
A4(—5;10;6).

8. CocraBuTh ypaBHeHHUE MJIOCKOCTH, Mpoxoasiieit depe3 Toukn A(3;2; —4), B(4;7;—-3), C(2; —4; —4),

U HaiiTh paccrosigue ot Touku S(—3;4;8) 70 9TOH MIOCKOCTH.

9. CocraBurh ypaBHeHUe IJIOCKOCTH T, Ipoxoisgiiei yepe3 touky M (3;0; —8) napa/ienbHo npsaMoi

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

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(1;4;7), B(2;3;5), C(4;2;2).
11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
20 —y+4z— 5 =0
—x 4+y—Tz+16=0"
12.  Haiitu koopaunarsl touku My, cummerpuunoii touke M (—8;15;22) 0THOCHTEIHLHO MJIOCKOCTH
—2x + 5y + 7z = 50.

13. Haittu yroa Mexkjay mpsamoii [ : 5%5 = % = =5 W IWIOCKOCTBIO T @ —Z + 2y — z = —T.

14. Ha miockocrn gan tpeyroabuuk ABC ¢ Bepmmaamu A(2;1), B(—28;11) u C(—2;13). Tpebyercs:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopMHATH TOUKH F — mepecevenus npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AD, a M geaut pebpo A;B; B orHOmenun 1 : 2.

2. Hokazatw, uro Bektopnl a(l; —4;3), b(—2;4; —3), ¢(5; —5;4) obpasyior 6azuc. Paziokurh BeKTOP
d(0;4; —3) mo STHM BEKTOpPaM.

3. HaiiTu KOCHHYC yIJIa Me¥KIy BeKTopaMu a@ = 2m +3n u b = m —n upu |/m| = V2, |n| = 2,
(7w =

4. Haiitu np,, npu ¢ = 2b+cn y = a, e a(—4; —1;-6), b(—3;3; =5), c(8; =7;9).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieHuKyasipaoro mwiockocrn AABC, tae A(0; 6;2),

B(1;8;11), C(—1;5; —2).

6. BpraucauTs mioma b napasuie/iorpaMma, MOCTPOEHHOTO Ha BeKTopax @ = 3m+nu b= —m —2n

— 3
npu m| =1, [n| =1, (m,n) = =},
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(2;3;—2), B(4;5;—1), D(3;5; —=7), E(4;6; —5).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsiieii yepes touku A(—3;6;4), B(—4;9;2), C(—2;2;5), u

Haiitu paccroguune ot Touku S(—3;5;0) 10 ITOMH MIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (—9; —3; 1) napainenpHo mpsaMoi

z+5 _ y—1 _ 247 _
57 = = = § U4 UePIeHJUKYJIAPHO 1yiockoctn —x + 2y — 3z — 5 = 0.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(7;2;9), B(10;6;8), C(9;5;8).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
—r+Ty+2—24=0
—x+9y —23=0"

12, Haittu npoeknmio touxku M (—26; 15;13) ma mwiockoets —9x + by + 4z + 127 = 0.

13. Haiitu yron mexmy mpsmoit [ : 2=2 = ¥=8 — 2=3 y prockocTnio T —x — 1 — 22 = 10.
1 ) 3

14. Ha mrockoctu man tpeyronbuuk ABC ¢ Bepmmmnamu A(—4;0), B(27;27) u C(4; —24). Tpebyetcst:
a) Hanucars obmue ypasuenust upsmoix AB u AC;
0) maiiTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHe CEPeIMHHOTO TepneHuKyisipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH E — nepecevenust upsaMuix (1) u (11);

(

’K) HAHTH KOODAMHATH TOYKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO TpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC4, a M npenut pebpo BC' B oTHOIenuun 2 : 3.

2. Hoxkazatn, uto BekTopnl a(0;—1;3), b(1;2;—4), ¢(2;3; —6) obpasyor 6a3uc. Pa3noxuTh BeKTOP
d(0; —2;5) Mo STHM BEKTOpPAM.

3. HaiiTi Kocumyc yria MexIy BeKTopaMu @ = m +4n u b = 2m + 3n wpu |m| = 2v/2, |n| = 1,

— =\ _ 37
(m7 ’I’L) - 1
4. Haiitu np, @, upu © = a +cu y = b, rae a(—6; —8;5), b(3;7; —4), c(2;5; —3).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;2;2),

B(6;1;0), C(11;5; 7).

6. BpraucuTh mIoma s napaJuiesorpaMmmMa, IoCTPOEHHOr0 Ha BeKTopax a = —2m—nu b = —4m+4n

21

upn [m| =3, [n| =4, (m,n) = 3

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepuunbl E. A(2; —5;5), B(5;—8;7), D(1;—3;3), E(6; —10;8).

8. Banama nupamuaa SABC koopaunaramu sepinn A(—1; —5;6), B(—8; —4;6), C(1; —6;7), S(6;0;8):
a) cOCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIJIOCKOCTH 7, HPpoxosiieii yepes rouky M(—3;9; —1) napaJuiesibHO HpsMbIM
z+5 _ y _ z—1 z—2 __ y+2 _ 244

=< = 2= 5 £=£ = =

5 1 0 —3 —1 1
10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(7;7;5), B(12;5;8), C(15;4;10).

11. llpuBecTu K KAHOHHYECKOMY BHUJLy OOIIME YpaBHEHHS IIPAMON
r +y +10=0
9r+y+2+ 3 =0"

12.  Haittu koopaunarsl rouku M, cummerpuuanoii touke M (—18; —7;4) OrHOCUTENBHO [LJIOCKOCTH
T+ 3y — 2z =0.

_ ) _
“”_—18 = % = Z_f 1 IJIOCKOCThIO T @ —2x — y — 2z + 10 = 0.

13. Haittu yroa Mexkjay mpsamoii [ :

14. Ha mrockoctu nan tpeyroiapauk ABC ¢ sepimuaamu A(—5; —3), B(5;2) u C(—9; —1). Tpebyercs:
a) Hanucarh obimme ypasHenust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

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

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh obliee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHOH Touke B oTHOCHTE BHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 14.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo CC B oTHOmEeHUT 3 : 2.

2. Hokazatn, uto BekTopnl a(—4;—2;3), b(2; —2;1), ¢(3; —3;2) obpazyior 6azuc. Paziokurh BeKTOP
d(—9;3;0) mo 5STUM BEKTOpaM.

3. HaiiTn Kocumyc yriaa MexKIy BeKTOpaMu @ = —2m + Tn u b= —m +4n npu |/m| = 2V/3, |n| = 1,
(m.m) = §.

4. Haittu np, @, npu ¢ = b+ 3c n y = a, rue a(2; —1; 1), b(—1;-3;0), c(-1;1;1).

5. HaiiTu KOOpMHATE! € JMHIYHOTIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;9;8),
B(10;8;9), C(10;11;5).

6. Boramcants miomnaib napasuiesiorpaMma, MoCTPOeHHOr0 Ha BeKTopax @ = —4m—3nu b = 2m—3n

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

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiunbl S. P(—4;3;8), Q(—7;2;10), R(—9;5;9), S(—4;1;9).

8. CocTaBuTh ypaBHeHUE IIOCKOCTH, Mpoxojsiieii yepe3 touku A(1;4; —1), B(2;3;—1), C(0;8;0), u
naiitu paccroguune ot Touku S(1;0; —6) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TIPOXOsiieit depe3 Touky M (4;5; —7) mapaaiesbHo mTpsiMbIM
z+5 _ y+1 _ z—6 I z+7 y+8 _ 247

—2 1 0 3 —1 1
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(9;6;3), B(14;14;0), C(7;3;4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
do +y +15=0
—z4y+z—1=0

12, Haittu koopaunarsl touku M, cummerpuunoit Touke M (—11;5; —9) OTHOCHTEIBHO TIOCKOCTH
6x — by +5Hz+7=0.

13. Halfiru yroa mexjy upamoit [ @ 5 = y%8 = 2:14 u wiockocTbio 7t dx +y — 4z +5 = 0.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epuunamu A(—3; —2), B(—6; —23) u C'(3;4). Tpebyercst:
a) HamucaTh obmue ypasuenus npameix AB u AC;
0) maiitTu aauny meauans BD;

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

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC,
(
(e) maiiTn KoopAMHATH TOUKH F — mepecedenust upaMuix (1) u (11);

(

’K) Ha#WTH KOODJAUHATH TOUKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 15.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M npenut pebpo B;C B orHOImEeHuu 2 : 3.

2. Hoxkazatn, uto BekTOphl a(3;2;0), b(—3;—3;2), ¢(5;5; —3) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(—7;—3; —2) Mo 3TUM BEKTOPaM.

Haiitu xocumyc yria MexIy BekTopamu @ = m +n u b = m + 3n opu /m| = 2, |n| = 1,

2
=%,

3.
(m,n
4. Haittu np, @, npu ¢ =bu y = a + 3¢, te a(—14;12;7), b(—2;3;2), ¢(3; —2; —1).
D.

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPA My, Ieprien K yasipaoro mwiockocrn AABC, tae A(7;8;8),
B(6;10;7), C(11;7;9).

6. BbrumcauTh miomaib TPeyroabHIKa, ITOCTPOCHHOIO Ha BEKTOpax @ = —m +n u b = —m — 2n

_ _ 3
npu |m| =4, |n| =4, (m,n) = 2.
7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u

BBICOTY, ONMYIIEHHYO HA 9TY TpaHb u3 Bepumabl Ay. A1(—5;8;3), Ax(0;7;1), As(—7;9;4), A4(3;1;0).
8. CocTaBuTh ypaBHEHHe ILIOCKOCTH, mpoxoidmieil wepes toukn A(4; —7;-8), B(12;—5;-9),
C(5; —6; —8), u HaiiTu paccrosgaue ot TOYKU S(—2;7;5) 10 ITOM IOCKOCTH.

9. CocTaBUTb KAHOHUIECKHE YPABHEHUsI TPSIMOit, Tpoxosiieit uepes Touky M (—9; 10; 6) mapasiieabHo

_ . T+6 _ y—6 _ z+5
IJIOCKOCTU T — Y + z = —4n HIeprneH AuKyJ/JIdAdpHO IPpAMOU 5 T3 T —7-

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(5;3;3), B(14;10;5), C(10;7;4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI

- —y +15=0
3r—y—2—24=0"

12, Haittu mpoeknuio touku M (10; —17; —18) na mwiockocts x — Ty — 4z = 3.

13.  Haittu yron mexmay npsmoit [ : ”"T_G = % = z+3 U TJIOCKOCTBIO T : 20 — 2y — 22 — 4 = 0.

14. Ha mrockoctu pan tpeyronbuuk ABC ¢ Beprmuamu A(0;4), B(—2; —7) u C'(4;6). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) maiitu nauHy Meauansl BD;

B) HaiiTH JIJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DDy, a M npenut pedbpo BC' B orHomenuu 1 : 2.

2. Hoxkazatn, uto BekTopsl a(—4;1;2), b(—6; —1;0), c¢(—5; —3; —3) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—9;4;7) O 9TUM BEKTOpaM.

3. HaiiTu KoCHHYC yIr/Ia MexKIy BeKTOpaM# @ = —m +n u b = —6m + 8n mpu |m| = /3, |n| = 2,
(m.m) = §.

4. Haittu np, @, npu ¢ = a u y = 2b + ¢, rae a(—3; —2;2), b(—6; —3;4), c(17;9; -9).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(9; 3;5),
B(10;2;5), C(8;—3;6).

6. BoraucauTs mwiionia/ib napaJjiesorpaMMa, IoCTPOeHHOro Ha BeKTopax @ = 2m+3n u b = 4m+2n
npu |m| = 2, [n| =5, (m,n) = 3.

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—3;—-3;8), B(—3;6;4), D(1;—1;7), E(—6;2;6).

8. CocraBuTh ypaBHEHHUE ILJIOCKOCTH, Tpoxosiiieil yepes Touku A(10;2;0), B(11;—8;1), C(9;11;0), u

Haiitu paccroguune ot Touku S(4; —1;0) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHEe IJIOCKOCTH T, TPOXodiieit depe3 Touky M (5; —7;5) mapaaieabHo mpsaMoi
z—4 _ y=2 __ z—5
1

= ‘= = =3 ¥ IePUeHJUKYJIAPHO IIOCKOCTH T — Y — 22 = —4.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(2;5;0), B(3;6;—3), C'(4;8; 7).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
9r 43y +224+19=0
4o+ vy + 2 +10=0"

12, Haittu mpoeknuio Touku M (11;9; —21) na mwrockocts 3z + 2y — 5z — 4 = 0.

13.  Haittu yron mexmay npsmoit [ : ”‘%5 =2 = % U TJIOCKOCTBIO Tt & +y — 2 — 14 = 0.

14. Ha mnockoctu pam tpeyronmpuuk ABC ¢ Bepmunamu A(—3;0), B(—29;18) u C(—15; —4). Tpeby-
ercs: (a) Hanmcars obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

(

(

(

(n) mamucarb obree ypapaenune 6uccekrpucel yriaa BAC,

(e) maiftu KoopauHATHL TOUKH E — nepecedenus nupamuix (1) u (x);
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 17.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa D,C1, a M ngeaut pedbpo AA; B oTHOmeHn: 2 : 3.

2. Hoxkazarn, uro Bektopsr a(0;5;1), b(—1;5;2), ¢(3;4;—1) obpasyor 6a3uc. Pa3moKuth BEKTOP
d(—3;1;2) mo 5TUM BEKTOpaM.

3. HaiiTu KOCHHYC yIiIa Me:KIy BEKTOpaMu @ = 2m —2n u b = —m —n upu |m| = 2, |n| = V2,
() - .

4. Haiitu np, @, npu ¢ = a u y = b + 2¢, e a(—6;3;7), b(10;4; =7), c(-3;1;2).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;4;7),

B(10;3;7), C(8;5;6).

6. BbrumeguTh mwiomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 3m —3n u b= —3m + 4n

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

7.  Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepimuabl B. A(—9;—3;3), B(—T7;—6;2), C(—14;5;6), D(—16;—10;7).

8. Bagana nupamuga SABC koopaunatamu Bepmma A(6; —7;6), B(15;—4;2), C(—1;-9;9),
S(7;2;—4):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TLIOCKOCTH 7, mpoxo/sieii yepe3 Touky M (10;7;1) mapaiiespbHo IpAMbIM
42 _ y=5 _ 246 242 _ y=5 _ 243

3 —2 -8 2 -1 -7
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau

A(6;2;8), B(7;1;7), C(9;0;4).

11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
r+y +6=0
20+y+z+15=0"

12.  Haittu npoexruio rouku M (0; —25; —8) Ha miockocts 2x + 9y + 3z + 61 = 0.

13.  Haitrn yroa mexay mpsvoit [ : 222 = Y22 = 222 5 myockocrsio 7 @ 5z — 5y + 32 — 8 = 0.

14.  Ha mnockoctn man Tpeyronbuuk ABC ¢ sepmunavu A(—4;0), B(3;17) u C(4; —8). Tpebyercs:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopMHATH TOUKH F — mepecevenus npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 18.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1D;1, a M menur pedbpo DC B orHOmenun 2 : 1.

2. Jokaszarb, 9To BeKTOpH a(—3; —3; —4), b(—2; —1; —3), ¢(—2;5; —3) obpasyior 6a3uc. Pazioxurh
BekTop d(—5; —10; —7) O 9TUM BeKTOpaMm.

3. Haiitu xocumyc yrma Mexay BekTopamn @ = —4m —3n u b = m —n upu |/m| = 1, |n| = 2,

4. Haittu np, @, upu ¢ =b+cu y = a, rae a(l; —1;-1), b(5;1;5), c(1; —2; -2).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(9;4;6),
B(6;2;7), C(13;5;5).

6. BbruumcauThb mwiomnaib mapassiesiorpaMma, moCTPOeHHOTO Ha BeKTopax a = 2m +n u b =3m — 2n

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

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepmuabl A. A(—6;3; —8), B(—5;0;—7), C(—3;=7;—=5), D(5;5; —6).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, Npoxojsinei dwepes rtouku A(—5;8;—9), B(—4;9;—8),
C(—8;6; —8), u Haiitu paccrosaue ot Touku S(—1; —7; —6) 10 3TOi MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOsIieil depe3 Touky M (—6; —2; —7) mapauiesbHO Tpsi-

o 45 y—1 247 _
MOt 2 = = = = U UePIeHJUKY/IAPHO njockoctn & —y + 2z — 95 = 0.

10.  CocraBurb ypasuenue npsimoit AB wu maiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(5;7;3), B(3;8;6), C(10;4; —5).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMOI
—6rz+y+2—19=0
Tr—y  +30=0"

12, Haiitu koopaunarsl Touku M, cummerpuunoit Touke M (7; —10; —8) OTHOCHTEIBHO TIOCKOCTH
3r —8y — Tz + 26 = 0.

13.  Haittu yron mexay upsmoii [ : x_—+12 =4 = % U IJIOCKOCTBIO T 1 —2x 4 2y — 62 = 13.

14.  Ha wiockocru jgan rpeyrosibiuk ABC' ¢ epumunamu A(—1;1), B(21; —3) u C'(—3;5). Tpebyercst:
a) HammcaTh obmue ypasuenus npaMuix AB u AC;
0) maiitu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHuKyIspa K croporne AC
(
(e) maiiTn KoopAuHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

’K) HalTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 19.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M menur pedbpo A;D; B orHOmenun 3 : 1.

2. Hoxkazatn, ato BekTopsl a(—3; —1; —3), b(5;3;3), c¢(—2; —1; —1) obpasyior H6a3uc. Paznoxkurh Bek-
top d(—1;—2;0) 10 9TUM BEKTOpaM.

3. Haiitu Kocunyc yrma Mexkay BeKTopamu @ = —2m —2n u b= —3m — 2n upu |/m| = 1, |n| = 2,

() = 2.

4. Haiitu np,z, npu ¢ = b+ 2c n y = a, rae a(1;3;4), b(—7;—4;-5), ¢(5; —1;3).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(4;9;1),
B(—4;10;1), C(11;8;2).

6. BwraumcauTh mI0Ima s TpeyroabHIUKa, MOCTPOEHHOT0 Ha BeKTOpax a = —m —n u b = m — 2n upn

21

|m’ =4, |n’ =2, (m) - 73

7.  Borumcants obbem mapasuienennnena A As AsAyB1 By B3 By, mnomans rpadn A; As A3 A4 u BBICO-
Ty, ONYIIEHHYIO Ha 3Ty TpaHb u3 BepimHbl Bi. Ay(—6;—5; —=5), As(—2;—8;—4), As(—6;—11;—12),
By (—5; —17;—6).

8. 3amama mupamuma SABC koopamuaramu Bepmun A(—5;1;0), B(—2;7;1), C(=3;8;1), S(—4;2;7):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Mpoxogiieil yepe3 Touky M (—4; —3; —5) mapauieabHO mpsi-

z—1 _ y—4 _ 2+3 x—4 _ y+7 _ z—4
MbIM 5 T 1 = 3 n =3 =T = -

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(4;8;2), B(5;10;2), C(1;3;1).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
3r—Ty—22—5 =0
—x—y+2z+18=0"

12.  Haiitu woopmuuars Touku M, cummerpudaoit Touke M (2;9; —1) OTHOCHTESBHO IIOCKOCTH
—4r -9y + 72423 =0.

x545 — —9:34 — z;l 7 TJIOCKOCTRIO T @« +y — 22 = 13.

13. Haittu yroa mMexiay mpsamoii [ :

14.  Ha nmnockoctn man tpeyroiabauk ABC ¢ sepimuaamu A(—1;3), B(—15;5) u C(—17; —13). Tpeby-
ercs: (a) HamucaTh obHe ypasaenus npsgMeix AB u AC;

6) maiitu pauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHO 13 Bepiunbl C;

I) HaIECATh 00IIee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.
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BapmanT 20.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BC, a M nenut pebpo D,C} B oTHomenun 2 : 1.

2. Hokazath, uro BekTOpH a(—3;2; —2), b(—2;2;3), ¢(—2; 1; —2) obpasyior 6azuc. Pa3moxuth BEKTOP
d(4; —4; —3) Mo 3TUM BEKTODaM.

3. HaiiTu KOCHHYC yIJIa MEXKIy BEKTOpaMu a@ = 2m —n u b = m — 2n upu |m| = 2, |n| = /3,
() = =.

4. Haittu np,z, npu z =bu y = a + ¢, rae a(l; -2; 1), b(3; —2;2), c(1; —-3;4).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, eprien uKyasipaoro mwiockocrn AABC, tae A(5; 4;6),

B(2;5;10), C(9;3;3).

6. BeraumcanTsb mwioma e napaJiiesorpaMmmMa, MOCTPOEHHOIO Ha BeKTopax a = —m+3n u b = 3m+3n

npu |m| =5, |n| =5, (m,n) =3¢
p 7 7 ) 4 N

7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepmuubl R. P(6;1; —8), Q(7;—7;0), R(4;8; —14), S(7; —4; —3).

8. Bagana mupamuga SABC koopmumuaramu sepmma A(—5;—9;2), B(—4;-8;0), C(—4;-7;5),
S(8;6;8):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHWe MJIOCKOCTH T, Ipoxosieil yepes3 Touky M (—6; —1; —10) mapasrenbHo mpsi-

MO foz = % = % 1 TMepHeHInKYIApHO MI0CKocTH —27 + 8y + 32 + 2 = 0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogame or Toukum C' 10 9TOI IpAMOid, ecau
A(0;1;1), B(3;58), C(—1;0;—1).
11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
—r—Ty+2+8=0
—x — 6y +6=0"
12.  Haiitu npoexruio rouku M (—11; —31;15) Ha mrockocTs 22 4+ 10y — 3z = —38.

. e 7. x—3 __ y+l __ 2-8 . _
13. Haifiru yron mexay nupamoit [ : £ = £ = 222w maockocTwo 7 : 22 + 2y — 2 — 7= 0.

14. Ha mwrockocru man tpeyronbank ABC ¢ epuunamu A(1; —5), B(—5; —22) u C'(—3; 1). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

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

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblLIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopauHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO Mpsamoii AC.
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BapmanT 21.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M npenut pebpo B;C| B orHOmEeHuu 1 : 2.

2. Hoxasarb, uto BekTopnl a(—5;—1;1), b(—6;—1;2), ¢(—5; —3; —5) obpasytor 6azuc. Pazioxurs
BekTop d(0; —3; —10) o 9TUM BeKTOpaMm.

3. Haiitu xocumyc yria Mexay BekTopamMu @ = m +3n u b = —m + 3n npu |/m| = 2, |n| = 1,
(m,n) = 5.

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(8;5;0),
B(9;6;-3), C(9;7;—10).

6. BoramcauThb miaomaab TpeyrojibHUKA, TOCTPOCHHOTO HA BEKTOpax @ = 2m —n u b = —2m — 2n

npu [m| =1, |n| =2, (m,n) = §.

7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmimHaMu B Todkax Aq, As, As, Ay, miomanps rpanun A; AsAs
M BBICOTY, ONYIIEHHYI0 Ha 9Ty Tpadb u3 Bepmmubl Ay Aj(—1;—2;9), As(4;-9;9), Asz(1;—-3;6),
Ay(—2;—1;11).

8.  Bamama mupamuma SABC woopmunaramu sepumn A(—1;—8;0), B(1;—-9;—1), C(—10;—4;3),
S(—8;5;8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogrue ot Beprutbl S 10 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE [IOCKOCTH 7, IPOXoJsiiieit uepe3 Touky M (—10; —8; —10) mepreHuKyasipHO
JIOCKOCTIM T + 3y — 42 = —2u 2z —Hy+ 72— 1 =0.

10.  CocraBurb ypaBHeHume npsimoit AB u Haifitm paccrogaue or Toukum C' 10 3TOoH IpsAMOi, ecau

A(1;5;0), B(0;4;0), C(7;10;1).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yPABHEHUS MPSAMOif
Jr+y—22—8 =0
Sr+y— 2z —27=0

12.  Haiitu npoexmuio rouku M (—20; —22;30) Ha mwiockocTh —3x — 8y + 82 = —72.

13.  Haitrn yron mexy npamoit [ @ = = nyf = %*; 1 TJIOCKOCTBIO T 1 X +y — 2 — 12 = 0.

14.  Ha mnockoctn gan Tpeyroabuuk ABC ¢ sepimmnamu A(2;3), B(—16;4) u C(6; —3). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;
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BapmanT 22.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M menur pedbpo A;D; B oTHOImEHHHT 3 @ 2.

2. Hokazath, uro BekTopsl a(—4; —1; —4), b(5;2;6), ¢(—2; 1; —1) obpasyror 6a3uc. Pa3noxurs BeKTOP
d(2; —7; —4) mo 3TUM BEKTOPaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu a@ = 2m —n u b = —5m +n npu |m| = 1, |n| = 2v/2,
() = 5.

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

5. HaiiTu KOOpMHATE! € TMHIYHOTIO BEKTOPA T, IeprieH K yasipaoro mwiockoctn AABC, tae A(4;8;1),

B(5;10; —6), C(2;5;9).

6. Boramcauts mwiomnaib napasuiesiorpaMmmMa, TOCTPOEHHOTO Ha BEKTOpax @ = 3m—+2n u b = —3m+3n
m|=3,|n|=3, (m,n)=%
HpH ) - % ) - 3

7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, OIYIIEHHYIO Ha 9TY Ipalb u3 Bepumabl As. A;(6;7;—2), As(5;9; —3), A3(8;4; —2), Ay(5;—2;7).

8. Bamana mupamnga SABC koopaunatamu Bepuna A(—3; —2;7), B(3;0;6), C(—4;—3;8), S(—2;8;5):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, Tpoxo/giieil uepe3 Touxky M (8;7; —5) nepnenuKyIsipHO TI0C-
KocTsaM 20 — 3y +42 —5=0u —x + 2y — 32 = 3.

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogame or Toukm C' 10 9TOI IpAMOil, ecan

A(1;7;9), B(7,6;4), C(—4;8;13).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
r +2y+ 2z + 9 =0
—4x —5y—32—12=0"
12.  Haiitu xoopamuarsl Touku M, cummverpuanoit Touke M (3; —6; —6) OTHOCHTEIHHO IIIOCKOCTH
dx — by — 4z = —30.

= % = Z:24 1 TJIOCKOCTBIO T : 27 + 3y — 3z = —1.

13. Haittu yroa mMexiay mpsamoii [ : %L
14.  Ha mockocru man tpeyroabauk ABC ¢ epmunamu A(—2; —5), B(7;—18) u C(0;1). Tpebyercst:
a) Hanucarh obrue ypasHeHus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) HamucaTh obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) Hanucarh oblee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopauHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO MpsiMoii AC.
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BapmanT 23.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo D;C B oTHOmeHuu 1 : 2.

2. Hokazatb, uto BekTOpol a(2; —2;—3), b(—1;5;1), ¢(2;1; —3) obpasyior 6azuc. Paziokurh BeKTOP
d(—1;8;1) mo 5TUM BEKTOpaM.

3. HaiiTi KocHMHyC yria MeKIy BeKTOpaMH @ = —m —n u b = —m +n upu |/m| = 1, |n| = 2V/3,
() = 5.

4. Haittu np, @, upu ¢ = b+ 3cn y = a, rae a(2; —1; 1), b(24; -18; —5), c(—6;4; 3).

d.

Haiitu KOOpHHATEI € THHUYHOIO BEKTOPA My, Ieprien uKyssipaoro mwiockocrn AABC, tae A(0;2;3),
B(1;-8;3), C(—1;3;4).

6. Beraumcants mwioma e napaJiiesorpaMmmMa, moCTPOEHHOro Ha BeKTopax @ = 3m+3nu b= —-2m—n

npu |m| =2, [n| =2, (m,n) = §.
7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl Q. P(1;2; —9), Q(—9;7,—11), R(6;5;—10), S(8;6; —10).

8.  Bamana mupamuga SABC koopaunaramu sepummn A(—7;—4;0), B(—6;-8;1), C(-9;-3;—1),
S(4;2;-3):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE YPABHEHUsT IPAMOIi, mpoxo/drieii yepes3 rouky M (10; —9; —8) napasiiessb-

_ o5 _ y+4 246
HO IJIOCKOCTH 3% + 2y + 2z — 9 = 0 U nepueHuKyJIapHO NIpaMOi “2 = = = =2,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(0;8;8), B(1;6;11), C(3;3;15).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
r+y+52—-16=0
—3r—2y—62+10=0"

12. Haiirn npoexnuio Toukn M (11; —4;26) na mrockocrs —bz + 3y — 10z 4+ 59 = 0.

y+1 _ 248

13. Haittu yroa mexay mpsamoir [ @ £ = = £~ u WI0CKoCThIo 7 : 3x +y + 2 — 12 = 0.

2 2
14. Ha mwrockocru man tpeyronbank ABC ¢ epumnamu A(—2; —1), B(2; —23) u C(6; —5). Tpebyercst:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

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

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Mpsamoii AC.
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BapmanT 24.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa Ai1Dq, a M menur pebpo AB B orHOmenun 2 : 1.

2. Hoxkazars, uato BexTOopnl a(2;3;2), b(1;2;3), c(1;1;3) obpasyior 6azuc. Pasznokurh BeKTOp
d(—2; —1; —2) mo 3TUM BEKTOPaM.

3. HaiiTn KocHHYyC yIyIa MesKIy BEKTOpaMH @ = 2m — 5n u b = —m + 4n upu |m| = 2v/2, |n| = 1,
() - .

4. Haittu np,, npu ¢ =b+cu y = a, rae a(l; —4;4), b(1; -3;4), ¢(0;5; —4).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(4;5;4),

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

6. BpraucuTh mIoma b napaJuiesiorpaMmma, IoOCTPOEHHOr0 Ha BeKTopax a = —2m—+nu b = —2m—2n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmnHamu B Toukax A, B, C, D, mwromanb rpaan ABC u BBICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl D. A(7; —7;—2), B(5; —5;—1), C(—2;2;2), D(—2; —16; —6).

8. Bamana nupamuga SABC koopaunaramu sepiun A(2;6; —3), B(—6;9;2), C(5;5; —5), S(7;3; —3):
a) coCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHe IJIOCKOCTH T, mpoxojgiieii gepe3 touky M (1;1;9) mapasuiesbHO mpsiMoii

x+7 _ y—1 _ z42 _
£ = 97 = 5 M UepnenauKyagapHo miockoctn —8xr —y — 7 = 0.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(9;3;4), B(16;5;7), C(19;6;8).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
2 +y+2+30=0
3r—y +14=0"

12.  Haiitu koopauuaarsl Touku My, cummerpuanoii touke M (23;7; —21) OTHOCHTEIBHO LJIOCKOCTH
9r 4+ 2y — 924+ 5=0.

. w7 x+4 _ y—8 _ z4+4
13.  Haiftru yron mexny npamoit | : &7 = i = 2=

7 MJAOCKOCTHIO T : 4 —y — 2+ 14 = 0.

14.  Ha mmockocru nan rpeyroabauk ABC ¢ Bepmmuavu A(—5; —3), B(—15;17) u C(—1;5). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHOH Touke B oTHOCHTE BHO Npsamoii AC.
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BapmanT 25.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nmenut pedpo C'C B orHOImeHun 2 : 1.

2. Hokazatb, uto BekTopol a(3; —3;4), b(3; —4;5), ¢(—2;6; —5) obpazyior 6azuc. Paziokurh BeKTOP
d(—5;9; —9) mo 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BeKTopamMu @ = m —n u b = 6m + 2n opu /m| = 1, |n| = 2,
) = %

4. Haittu np, @, npu ¢ = b+ 3c n y = a, rae a(—7;2; -2), b(—10;7; =8), ¢(3; —1;1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;8;7),

B(5;6;8), C(4;3;7).

6. Beruamcaurh mioma b mapaJiesorpaMmMa, MoCTPOeHHOTO Ha BeKTopax a = —m+nu b=3m —n

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

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepmuabl Ay, A(4; —3;8), B(7;—10;11), D(7;,—4;7), A1(3; —1;7).

8. Banama nupamuaa SABC koopaunaramu sepiun A(—5;7;5), B(—4;8;4), C(—6;5;8), S(—=7;—2;0):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIJIOCKOCTH 7, HPOXo/siieii yepes Touky M (8; —3; —3) napaJuiesibHO HPsIMbIM

x+5_y—2_zflﬂx+2_g_z73
1 3 T -1 4 8 =3

10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(8;4;3), B(10;5;—1), C(11;6; —4).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
8+ y +10=0
Te+2y+2+17=0"

12.  Haiiru npoekuuio rouku M (3; —14; —11) na wiockocrs x — 6y — 3z = 28.

y+6 _ z=2

13.  Haiiru yros mexy upamoit [ : 5 = 4 -

" ILJIOCKOCTHIO 7 : —3x + oy — 32 + 6 = 0.

14.  Ha wiockocru jan rpeyroibauk ABC' ¢ sepimnamu A(0; —3), B(9;10) u C(—4;9). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 26.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M genut pedbpo AB B orHOImeHnn 2 : 1.

2. Hokazatb, uro BekTopsl a(—2;1; —2), b(0; —3;2), c¢(—3;4; —5) obpasyior 6a3uc. Pa3moxurs BEKTOP
d(1;2; —1) mo 5TUM BEKTOpaM.

3. Haiitu kocumyc yria Mexkay BeKTopamMu @ = —3m +3n u b = —3m + n npu /[m| = 1, |n| = 2,
() = =

4. Haittu np, @, upn = 2a +2c u y = b, rae a(2;2; -5), b(3;1; =3), c(—2; =5, 7).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(5;9;5),

B(8;7;6), C(10;8;5).

6. Beraucants mwioma e napaJiiesorpaMmMa, IOCTPOEHHOIO Ha BeKTopax a = 4dm+3nu b= —m+2n

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—8;2; —8), B(—7;3; —11), D(1; —4; 1), E(-8;3; —10).

8. Bamana mupamuga SABC koopmunaramu sepuun A(6; —2;—5), B(7;—5;—4), C(10;—12;0),
S(4;2;—6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, IPOXOsIieii yepe3 Touky M (—3; —1;2) mapaanespbHo mpsiMoi

z+3 _ y—1 _ 246 —
£ = 45 = 57 4 IepIenJuKy/IgpHO IocKocTu 2x —y — 2z — 3 = 0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(3;8;6), B(—1;1;9), C(6;13;4).

11. IlpuBecTn K KaHOHHYECKOMY BHJy OOIIHe ypaBHEeHHd IPAMOI
— T —y+z2-—-7=0
—dr—y —9=0

12.  Haiitn koopauHaTel Toukn M;, cummerpuanoii Touke M (17; —10; —20) OTHOCHTENBHO TIIOCKOCTH
Tr — by — 8z = —16.

225 = ¥ — =6 g yrockoetbio 1 —6z — 5y — 22 + 8 = 0.

13. Haittu yroa mMexiay mpsamoii [ :
14.  Ha mnockoctn gan Tpeyronbuuk ABC ¢ sepmmmnamu A(2; —2), B(13;0) u C(—6;2). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;
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BapmanT 27.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo CC B oTHOmenun 3 : 1.

2. Hokazatw, uto BekTopnl a(3; —2; —3), b(1;2;0), c(2; —3; —2) obpasyior 6azuc. Paziokurh BeKTOP
d(—7;—10;4) mo 3TUM BEKTOpaM.

3. Haiitu KocuHYyC yria MexKIy BeKTopaMu @ = 3m +6n u b = —2m — 2n npu |m| = 2, |n| = V/3,
() = .

4. Haittu np, @, npu ¢ =a n y = b+ ¢, rae a(—2;-1;5), b(—2; —4;1), ¢(8;0; —5).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(7;5;3),

B(8;1;4), C(6;10;3).

6. BbraumcguTh miomna/ib mapaJsiesiorpaMma, MoCTPOeHHOTO Ha BeKTopax a = 2m —n u b =2m — 4n

npu [m| =2, |n| =1, (m,n) = f.

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'pabb u3 Bepiuabl C. A(=7;—7;9), B(—=9;-8;11), C(2; —12;1), D(—1; —2;2).

8. CocTaBuTh ypaBHEHHe IJIOCKOCTH, Tpoxojsiieii yepes touku A(1;4; —4), B(0;3; —=7), C(4;5;—-2), u
HaiiTu paccroguue ot Touku S(—5; —3;3) M0 ITOM IOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoXosIieil uepes3 Touxky M (—1;3;7) nepneHaukyasgpHO I0C-
KocTaM 7x +y —224+2=0nz+y—2—1=0.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' J0 9TOH TPAMO, ecau

A(5;0;4), B(8;-2;3), C(—2;5;6).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPAMO
T +y+ 2z —10=0
—2r—y+82+2 =0

12, Haittu mpoeknmio touxku M (11; —16;39) ma mwiockocets 2x — 3y + 8z = 74.

%*:y_;;’:%”HHﬂOCKOCTbIOW::E—Zy—FZ:—lQ.

13.  Haittu yron mexmay npsmoit [ :
14.  Ha mmockoctu gau tpeyronbauk ABC' ¢ epmmuamu A(—2; —3), B(—19;—9) u C(4; —7). Tpeby-
ercs: (a) Hanucars obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauanbl BD;

B) HaliTH JJIMHY BBICOTHI, OMyIEeHHOH 13 BeprmuHbl (]

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
()
(r) HanucaTh oOlIee ypaBHEHHE CepeHHHOTO HepIeHIuKyasapa K cropore AC
(
(e) maifTu KoopauHATHL TOUKH F — nepecedenus nupameix (1) u (x);

(

’K) HAHTH KOODAMHATH TOUKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 28.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOMmeHun 2 : 1.

2. Hoxkazatn, uto BekTOpHI @(2;3;1), b(—5; —4; —3), ¢(—2; —1; —1) obpasyior H6a3uc. Paznoxkurh Bek-
top d(7;1;4) o 9TUM BeKTOpaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu a = 2m —2n u b = —5m + n upu |/m| = /3, |n| = 2,
(m. )= §.

4. Haittu np, @, npu © = 3b+cn y = a, re a(5; —2; —3), b(2; —1; -2), c(—2;9;4).
5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(3;8;0),
B(4;1;1), C(2;12;0).

6. BpraumcauThb mwiomaib TpeyrojibHIKa, TOCTPOSHHOrO Ha BeKTOpax @ = m +4n u b = 2m + 3n upu

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

7. Beramcsurh 00beM TeTpasapa ¢ BepIimHaMu B Toukax Aq, A, Az, Ay, mwaomaas rpann Ay A3 Ay u BbI-
COTY, ONYIIEHHYIO HA 9TY Ipafb u3 Bepumubl Ay, A1(2;4; —7), A2(0;5; =9), A3(5; —2; =7), A4(2;6;—6).

8. CocTaBuTh ypaBHeHHUe IIOCKOCTH, mpoxosiieit yepes Toukn A(1;4;6), B(0;5;6), C(5;2;5), u naiitu

paccrosgiue ot Touku S(0;6; —8) 10 31Ol ILIOCKOCTH.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH 7, Tpoxosiieil yepe3 touky M (0;6; —7) napajieabHO IPAMbIM
z—1 _ y+8 __ =z z—1 Yy __ z=5
1

= = = 0 Y= = <L =

-5 —2 1 —6 -1

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(4;6;6), B(6;5;6), C(—3;10;7).

11. IlpuBecTn K KAHOHHYIECKOMY BHIY OOIIHe ypaBHEHHS HPSIMOI
—2r—4y+52+1=0
—3r—5y+72+5=0"

12.  Haiitu koopgunarsr touku M, cummerpuunoii Touke M (—7;—9;2) OTHOCUTEJIBHO ILJIOCKOCTH
—7r — 9y +4z—-65=0.

=¥l — 225 g ppockocrbio T —2x 4y + 22 = —8.

13. Haittu yroa Mexkay mpsamoii [ : IT% — —

14. Ha mnockoctu nan tpeyroabauk ABC ¢ sepmmunavu A(—4; —1), B(—6;13) u C(—12; —9). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,
6) maiitu puHy Meauansl BD:;

B) HAUTHU JIUHY BBICOTHI, ONYIIEeHHON 13 BepiruHbl ('

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(B)
(r) Hauucarh obliee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.
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BapmanT 29.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nenut pedpo B;C; B orHOmenun 2 : 1.

2. Hokazatp, ato BekTopnl a(—1;3;2), b(3; —5; —2), ¢(—4;6;3) obpasyior 6azuc. Paziokurh BeKTOP
d(2;0;1) mo 5TUM BEKTOPaM.

3. HaiiTn KocHHyC yIiIa MesKIy BeKTOpaMH @ = —2m +8n u b = m — 3n upu |m| = 2v/2, |n| = 1,
(7w = .

4. Haittu np, @, npu ¢ =bu y = a + ¢, rae a(6; —3; =5), b(5; —2; =3), e(—11;7; 7).

5. HaiiTu KOOpMHATE! € TMHIYHOTIO BEKTOPA T, epiieH K yasipaoro mwiockocrn AABC, tae A(1;9;9),

B(4;4;10), C(—3;13;8).

6. BeraucanTs mwioma e napaJiiesorpaMmMa, MOCTPOEHHOIO Ha BeKTopax a = m+3n u b = —3m+4n

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

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepimuubl By. A;(5; —2;8), Ay(8;0;15), A4(7;—1;10), B1(0; —5;1).

8. Bagana mtmpamuga SABC koopamnatamu sepmua A(9;—3;—2), B(10;5;—6), C(10;4;—5),
S(—4; —5; —b):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, poxogiieil uepe3 Touxy M (4; —1;7) nepnenuKyIsipHO TLI0C-
KocTaM 2x +3y+z2=8ux+2y+2—1=0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IPAMOil, ecan

A(0;3;6), B(3;—2;5), C(2;0;5).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMOM
r+5y+2+30=0

—x—3y —28=0"
12.  Haittu npoexruio toukn M (29; 3; —15) Ha mwiockocrs 9 — 2y — 4z = 12.
13. Haittu yroa Mexkiay mpsamoii [ : %’8 =2 —~5 M IJIOCKOCTRIO T : —x +y — 2 = —T.

14.  Ha mnockoctn man Tpeyronbuuk ABC ¢ sepmmnavu A(1;1), B(—6;24) u C(5; —3). Tpebyercst:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblLIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecevenust npaMuix (1) u (11);

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.
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BapmanT 30.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cy, a M nenut pedbpo DC' B orHOmenun 1 : 2.

2. Hoxkazarp, uro BekTopwl a(2;5;—2), b(1;3;—1), c(4;1;2) obpasyor 6a3uc. Pa3moKuth BEKTOP
d(6;6;0) Mo STUM BEKTOPaM.

. HaiiTu kocuHyc yria MexkIy BeKTOpaMum @ = m +n u b = m — 2n upu |m| = 2v2, |n| = 1,
— =\ _ 37
m,n) = .

3
(
4. Haittu np, @, npu ¢ = a u y = b + 2¢, tae a(1;2; -2), b(6;16; —13), c(—2; —5;5).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, TeprieH uKyasipaoro mwiockocrn AABC, tae A(0; 4; 3),
B(2;11;4), C(1;3;4).

6. BpraucanTh 110113,/ TPEyrobHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 4m — 3n u b = 3m + n upn
Im| =5, |n| =1, (m,n) = §.
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(2; —2;5), B(10;—2;8), D(9;0;11), A1(8;—1;9).

8. CocTaBuTh ypaBHEHHUE TIOCKOCTH, IPOXosIeii uepes Toukn A(—6;2; 1), B(—7;4; —1), C(—4; —3;4),
u HaliTu paccrognue ot Touku S(—2;6;5) 10 ITOMH MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXofsdmeil depe3 Touky M (—4;1; —2) nepnenIuKyIspHO
MJIOCKOCTIM & + 4y + 22 = —bu —x — 3y — z = 1.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOi, ecan

A(0;0;1), B(7;2;6), C(3;1;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
{ —dz—y+ 2z —2=0

—3r—y+3z =0
12. Haittn xoopmunarsr Touku M;, cummerpuanoii touke M (—1;3;2) OTHOCHUTENBHO ILTIOCKOCTH
—r—y+3=0.
o o -2 _
13.  Haittu yron mexay upsmoii [ : JCT“ === Z36 1 IJIOCKOCTBIO 7 @ 3T + Yy — 2 = —H.

14. Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepumnamu A(1;0), B(—3;28) u C'(—11;12). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.
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BapwuanT 31.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA, a M peaut pebpo D;C B oTtHomenun 1 : 2.

2. Hoxkazarn, uro BekTopsl a(4;3;2), b(—1;—2;1), ¢(5;4;1) obpasyor 6azuc. PazmoKurh BEKTOP
d(0;2; —6) mo STHM BEKTOPAM.

3. Haiitu Kocuuyc yria Mexkiay BeKTOpaMu @ = —Tm —2n u b = —m — n upu |/m| = 1, |n| = 2,
) = %

4. Haittu np,z, npu © = b+ 2c n y = a, re a(l;1;-3), b(2;3; -3), e(—1; -1;4).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;6;3),

B(5;7;9), C(4;7;8).

6. BorumcauThb miaomaab TpeyroJbHUKA, TOCTPOCHHOrO HA BeKTopax @ = —4dm +4n u b = m — 3n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl E. A(7;0;0), B(4;3;—1), D(8;—3;0), E(2;4;—2).

8.  CocrtaBuTh ypaBHEHHE ILIOCKOCTH, mpoxojsmeii depe3 toukn A(—8;—1;—10), B(—5;1;—11),
C(=7;—2;—9), u naiitu paccrosuue ot Touku S(—1; —5;4) 10 3T0i MIOCKOCTH.

9. CocTaBUTh ypaBHEHHE IJIOCKOCTH T, TPOXOdiieit depe3 Touky M (9;7; —7) mapaaieabHo mpsaMoi
e

74 = y—f = % W IepHeHJuKy/JIApHO I0cKocTn 3x + 2y + 62 = —4.

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(3;8;7), B(5;11;14), C(4;10;11).

11. TlpuwsecTn K KaHOHUYECKOMY BUJIY OOIIMe ypaBHEHHS MPAMOIi
—2rx—-3y—2+22=0
r 42y —14=0"

12.  Haittu mpoeknuio touku M (—6;13; —5) ma mwrockocts 3z — y + 3z = 11.

13. Haifitu yroma mMexay mpamoit [ : § = 4§ = Z_—_ls U TJIOCKOCTBIO 7 @ —x + Ty + 42 — 7 = 0.

14. Ha mrockocru man tpeyroipuuk ABC ¢ sepmunamvu A(—2;1), B(2;23) u C(6;5). Tpebyercs: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) maiitu nauHy Meauanbl BD;

B) HaiiTW IJIMHY BBHICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapuanT 32.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa A1 Dy, a M nmenut pedpo C'Cy B orHOmenun 1 : 2.

2. Hokazatb, uto BekTOpbl a(4; —5; —4), b(—1;2;1), ¢(—3;3;4) obpazyior 6azuc. Paziokurh BeKTOP
d(—3;0;8) Mo STHM BEKTOPAM.

3. HaiiTn KocHHyC yIiIa MesKIy BEKTOpaMH @ = 3m —2n u b = —3m +n upu |m| = 1, |n| = 2v/2,
() = 5.

4. Haittu np, @, npu ¢ = a u y = 3b+ 3¢, rae a(l; -2;3), b(1;3;7), ¢(—1; —1; =5).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, eprieH uKyasipaoro mwiockocrn AABC, tae A(5; 5;4),

B(8;6;—2), C(7;6;—1).

6. BpraucanTh 1m1011a/1h TPEyTrobHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 2m + 3n u b = m — 3n upn

21

‘m’ =9, |n’ =3, (m) - 73

7. Boramcsaurs obbeMm napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl By. A1(0;5;9), As(1;7;10), A4(7;9;8), B1(—7;4;12).

8. CocTaBuTh ypaBHeHUE IIOCKOCTH, Mpoxojsieii yepe3 touku A(7; —1;8), B(6;—3;9), C(9;2;5), u
Haiitu paccroguue ot Touku S(1; —3;2) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TpoXojsmeil depe3 Touky M (—3;3; —8) mepneHIuKyIspHO
mIocKoCcTIM 32 + 3y +22 —6=0u —x+y+2—4=0.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' J0 9TOH TPAMO, ecan
A(8;6;8), B(11;5;6), C(15;4;3).
11. TlpuBecTn K KAaHOHUYECKOMY BHJLY OOIIHE ypaBHEHUS MPSAMOii
dor+ y +3=0
—5r—2y+z+5=0"
12, Haittu mpoeknmio touxku M (—9;13;26) na mwiockocts —3x + 3y + 7z = —20.

13.  Haittu yron mexmy npsmoit [ : “T” = # = ZT“ U TIOCKOCTBIO 7 @ —2x — 4y — 2+ 6 = 0.
14.  Ha mrockoctu gau tpeyroasuuk ABC' ¢ Bepmmuavmu A(—5;—3), B(8;6) u C(1;15). Tpebyercs:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

0) maiitTu aauny mejuann BD;

B) HaiiTH JIJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH F — nepecedennst upsaMbix (1) u (11);

(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO TpsiMoii AC.
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BapmanT 33.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AiBy, a M nenur peopo C'Cy B orHOImEeHHn 2 : 1.

2. Hokazatb, uro BekTopsl a(b; —1;0), b(—3; —1; —2), ¢(—1; 2; 3) obpasyror 6a3uc. Pa3moxuts BeKTOP
d(—8;0; —2) mo 3TUM BEKTOPaM.

3. HaiiTn KocuHyc yIiIa MesKIy BEKTOpaMH @ = 2m — 8n u b = —m + 3n upu |m| = 2v/2, |n| = 1,
(7R = 1.

4. Haiitu np,z, upn ¢ = a + 2c n y = b, rze a(3; —5; —6), b(—1;2;1), ¢(—2;3;3).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(8;6;7),

B(7;7;10), C(9;4;5).

6. BbrumeauThb mwionaib mapaJsieiorpaMma, MOoCTPOeHHOTO Ha BeKTopax a = 2m +n u b = 2m + 3n

_ _ ——=\ __ 37
npu m| =1, [n| =1, (m,n) = =},
7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,

OMYIIEHHYIO HA 3Ty I'palb u3 Bepiuabl P. P(—2;—7;1), Q(—5;0;5), R(—4;—2;8), S(—6;3;9).

8. Bagana tmpamuga SABC koopamnatamu sepmua A(5; —10;3), B(4;—11;—1), C(6;-7;6),
S(—6;—7;—6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe ILUIOCKOCTH 7, MPOXoJsiieii yepes Touky M (2;3;8) mapasuiesbHO TPAMBIM

z—4 _ y+6 __ 247 i z+6 _ y+4 __ z—3
-2 5 T -3 1 =3 2

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau

A(0;9;3), B(7:5;0), C(2;8;2).

11. llpuBecTn K KAaHOHHYECKOMY BHJIY OOIIHe ypaBHEHUS MPSAMOil
20—y —z+1=0
—z —3y+2+9=0"

12.  Haiitu npoexruio roukn M (—36; —12; —6) Ha nuockocth —9x — 2y + z = 84.

y2 — 2y mockocrsio i 3z — 2y — 3z + 10 = 0.

z+3 _ y+2
1 2 —2

13. Haittu yroa Mexkay mpsamoii [ :

14. Ha mnockoctn nan tpeyroabauk ABC ¢ sepmunavu A(—3;3), B(—1; —11) u C(—11; —5). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.
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BapuanT 34.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBi, a M genut pebpo A;D; B orHOImennn 3 : 1.

2. Hokazatb, uro BekTOpH a(—5; —2; —2), b(0; 3; —2), ¢(3; —1; 3) obpasyror 6azuc. Pa3moxurh BEKTOP
d(—2;3; —3) mo 3TUM BEKTODaM.

3. HaiiTu KocHHYC yI/Ia MeKIy BeKTOpaMH @ = 2m — 5n u b = 2m — Tn npu |m| = 2¢/3, |n| = 1,
(7w = 1.

4. Haittu np, @, npu ¢ = a n y = 2b + ¢, tae a(l; —2;1), b(—4;5; -2), c(10; —14; 7).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;5;4),

B(5;2;4), C(5;—5;5).

6. BbruamcauTsb mwio1a/ b napaJjuiesorpaMMa, IoCTPOeHHOT0 Ha BeKTopax @ = 3m —3n u b = 4m+3n
npu |m| =2, [n| =4, (m,n) = 7.
7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmuHaMu B Todkax Aq, As, Az, Ay, mmomanps rpann A; A Ay
M BBICOTY, OIYIIEHHYIO Ha 3Ty rpanb u3 Bepummabl As. Aq(2;9;—8), As(7;5;—10), Asz(6;2;—3),

Ay(—2;12; =7).

8. Bagama mmpamuna SABC woopmunaramu weprma  A(8;3;—3), B(6;5;—2), C(11;4;-2),
S(—8; —8; —5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogrue ot Beprunbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHeHHE ILJIOCKOCTH T, Mpoxojdiieii gepe3 Touky M (9;6;9) mapasuiesbHO MpsiMOi

zgi‘l = % = # U TMepIeHIuKYIApHO TIocKocTH 4 — Ty + 32 — 4 = 0.

10.  CocraBurb ypaBHeHume npsimoit AB u Haiitm paccrogaue orT Toukum C' 10 3TOoH IPsAMOi, ecau

A(5;2;3), B(2;0; 1), C(4;1;2).

11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM
Tr—by—T72+16=0
—4x+3y+32—-10=0"

12. Haiitu xoopmunarsl Touku M, cummMerpudnoit touke M (4; —2;6) OTHOCHTESBHO IIOCKOCTH
3r — Ty + 62 = 15.

22 = y;r_l = 222 | WI0CKOCTBIO T : —4x +y — 2 = —8.

13.  Haittu yron mexmy npsmoit [ :
14. Ha mwrockoctu man tpeyronbuauk ABC' ¢ epummnamu A(3; —1), B(—10;8) u C(15;3). Tpebyercst:
a) HammcaTh obiue ypasHerus npaMbix AB u AC

6) naiitu paauny mejuanb BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

J) Hamucath oblee ypapaenue Guccekrpuch yria BAC,

(
(
(
(r) mammcars o0IIee ypaBHEHHE CEPEJUHHOTO MepIeH HKYaspa K cropore AC|
(
(e) maiiTu KoopauHATH TOukH E — mepecevenust npaMuix () u (11);

(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 35.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBy, a M genut pebpo AD B orHOmenun 1 : 2.

2. Hokazatb, uto BekTOpbl a(3;2; —3), b(2;1; —2), ¢(—2;2; —1) obpasyior 6azuc. Paziokurh BeKTOP
d(—5;3; —1) mo 3TUM BEKTOpaM.

3. HaiiTn KOCHHYC YITa MeKIy BeKTopaMu @ = —m +2n u b = m +n npu |m| = 2v/2, |n| = 1,
(7o) = =,

4. Haittu np, @, npu ¢ = b+ 2c n y = a, rae a(—4;4;3), b(11; -8; =8), c(—5;5;4).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, TeprieH uKyasipaoro mwiockocrn AABC, tae A(1;5;4),

B(0;6;5), C(—3;10;10).

6. BbrumcgmTh mwIomaas TpeyroabHuKa, MOCTPOEHHOTO Ha BeKTOpax @ = —3m +2n u b = 3m + 3n

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

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(0; —3; —4), Q(—2; —4;3), R(—7;—6;5), S(3; —2; —5).

8. Bamana nupamuia SABC koopaunaramu sepiua A(—1;4;4), B(0;3;4), C(—4;-3;5), S(8;—5;3):
a) cocTaBUTh ypaBHenue miockoctn ABC,

6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE ILJIOCKOCTH 7, Ipoxojdiieil yepe3 touky M (6; —1; —4) nepuesukyasipHO
miaockocTsaM —z +8y —1 =0 —2x 4+ 9y — 2+ 6 = 0.

10.  CocraButh ypaBuenme npsimoit AB u Haiitm paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(0;2;7), B(—4;3;2), C(7;0;16).

11. llpuBecTru K KAaHOHHYECKOMY BHUJy OOIUE YpaBHEHHS IIPAMON
r+Ty+2z—18=0
—x—2y +5=0

12.  Haiitu koopauuarsl touku My, cummerpuunoii touke M (16; —13;5) oTHOCHTEIBLHO MJIOCKOCTH
—6x+ 5y —32+1=0.

1
2 = ¥ = 22 g ockoerbio T a4y + 2 = —4.

13. Haittu yroa Mexkay mpsamoii [ :
14.  Ha mrockoctu man tpeyronbauk ABC' ¢ Bepummnamu A(3;2), B(23; —8) u C(9; —10). Tpebyercst:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;

0) HaiiTu AUy meauansl BD;

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

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.
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BapmanT 36.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BBy, a M ngenut pebpo DC' B oTHOImEHUN 3 : 2.

2. Hokazatw, uto Bektopnl a(l;1;—2), b(1;4; —1), ¢(—3; —6;4) obpasyior 6azuc. Paziokurh BeKTOP
d(—7;—10;8) mo 3TUM BEKTOpaM.

HaiiTn KocHHyc yriaa Me:KIy BeKTOpaMH @ = m +n u b = 6m + 8n npu |m| = V3, |n| = 2,

5m
.-

—

3.
(m? ’I’L) =
4. Haiitu np, @, upu ¢ = a + 3c n y = b, e a(16;3; -5), b(—3;1;1), c(—4;1;2).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, eprieH uKyasipaoro mwiockocrn AABC, tae A(5;0;6),
B(7;1;1), C(8;2; -2).

6. BbIYUCAUTDH JIOMA/h TPEYTOJbHUKA, TOCTPOCHHOTO Ha BEKTOpax @ = 3m +n u b = —2m +n upu

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

7. Beraucsinre o6bem Terpasgpa ¢ BepmmHaMu B Toukax A, B,C,D, mromans rparu BCD u
BBICOTY, ONMYIIEHHYI0 Ha 3Ty rpadb u3 Bepmuabl A. A(—10;—7;2), B(-7;—5;-8), C(-8;—6;—-3),
D(—11;-8; —11).

8. CocraBuTh ypaBHEHHE ILTOCKOCTH, mpoxojsiieii yepes touku A(5;2;—1), B(7;9;—2), C(4;3;0), u
Hafitn paccrosiaue ot Touku S(7;4; —8) 10 3TO¥ MI0CKOCTH.

9. CocraBurh ypaBHEHHE IIJIOCKOCTH T, HPOXosiiei yepe3 Touky M (—6;4; —8) mapaiespbHo mpsiMoii

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

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(8;5;6), B(16;2;1), C(11;4;4).

11. IlpuBecTn K KAaHOHUYECKOMY BUJIY OOIINe ypaBHEHHUS MPIMO
r+y —1=0
—2r—4dy+z2—-T7=0

12.  Haittu koopaunarsl rouku M, cummerpuunoii touke M (15; —2; —3) OTHOCUTENBHO LJIOCKOCTH
—Tr+y+32=0.

I_—?:?J_;G:§I/IHﬂOCKOCTbIO7T25$+y+4Z:1.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha nnockocru nan tpeyroabaunk ABC ¢ Bepmmuamu A(—2;1), B(—20; —25) u C'(—20; —5). Tpe-
Oyercs: (a) mamucarh obmre ypaBHeHust npsimbix AB u AC

6) maiitu pauny Meauansl BD:;

B) HAliTW JJTMHY BBICOTHI, OMYIIEHHOi 13 Beprubl C'

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO MpsaiMmoii AC.
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BapmanT 37.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M menur pedbpo AA; B orHOIMEHNH 3 : 2.

2. Hokazatnb, uro BekTopsl a(—1;2; —3), b(1; —2;4), ¢(—2; 1; —2) obpasyror 6a3uc. Pa3mnoxurs BeKTOP
d(7;—2;8) M0 STUM BEKTOPAM.

3. Haiitn Kocunyc yria Mexk/Iy BeKTOpaMn @ = m —n u b = —m + 2n npu /m| = 1, |n| = 2,
() = <.

4. Haittu np, @, npu ¢ = b u y = 2a + 2¢, rae a(l; —1;-2), b(2;1; -3), e(—1;-1;1).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(8;6;8),

B(10;11;7), C(9;4;8).

6. BbruumcguThb miomna/ib mapaJsiesiorpaMma, MoCTPOeHHOTO Ha BeKTopax a = 4m —4dnu b=m —4n

_ _ ——=\ __ 37
npu |m| =1, [n| =4, (m,n) = =},
7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(—7;6;8), Q(—8;9;7), R(—2;6;1), S(—5;7;5).

8. Bamana mupamuia SABC koopaunatamu sepurun A(—4; —3; —7), B(—5;—1;—6), C(—5; —2; —11),
S(6; —6;—1):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TPOXOsIieii yepe3 Touky M (—8; —7;4) mapaaiespbHO MpsiMoi

z+3 _ y—1 _ 245 _
52 = {= = £’ ¥ IepueHuKyIApHO IIOCKOCTH —% + 4y + 22 — 3 =0,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogame or Toukum C' 10 9TOI IpAMOid, ecau
A(4;3;0), B(0;2;5), C(9;4; —6).
11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
dr—2y+ 2z —24=0
— 4+ 3y —22+27=0
12.  Haiitu npoexruio roukn M (—2; —30; 18) ma mrockocth —x + 8y — 6z — 58 = 0.

z+1
2

= ¥ = 22 y npockocrbio 71 3w +y — 2z + 11 = 0.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha mnockoctn gau tpeyronbauk ABC ¢ Beprmmaamu A(—4;0), B(10; —2) u C(—12; —8). Tpebyercst:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;

0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopMHATH TOUKH F — mepecevenus npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBy, a M genut pebpo AD B orHOmenun 1 : 2.

2. Hokazatb, uro BekTopsl a(—2; —1;2), b(—5; —1;5), ¢(3;2; —1) obpasyror 6a3uc. Pa3noxuts BeKTOP
d(8;5; —4) Mo STUM BEKTOPaM.

3. HaiiTu KocHHYC yIIa MeXKIy BEKTOpaMi @ = —m +3n u b = —m + n opu |m| = 4, |n| = V/3,
() = =

4. Haittu np, @, upu ¢ = b+ 3c n y = a, rae a(6; 1; —3), b(13; —2; —17), c(—4; —1;4).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;7;0),

B(2;8;1), C(0;6;0).

6. BorumeauTh mwiomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 2m +4n u b = —4m — 4n

21

npu |m| =4, [n| =2, (m,n) = 3
7. Bbramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
OMYIIEHHYIO Ha 3Ty rpabb u3 Bepiunabl C. A(0;3; —=7), B(—5;6;—5), C(=3;5;—=7), D(2;1;—6).

8. CocraBuTh ypaBHEHHUE IIIOCKOCTH, Mpoxosiieil uepes rouku A(5; —3; —1), B(4; —4;0), C(7; —2;6),
u HaliTu paccrosaue ot Touku S(—4;4; —7) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoXosIieil uepes3 Touxky M (4;8; —7) nepneHauKkyIsgpHO LI0C-
koctaM —7x +3y+2=0m -2+ 2y +2z—8 =0.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOi, ecan
A(0;9;7), B(=T7;6;=3), C(—2;8;4).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
r +3y—z+19=0
2042y —2+21=0

12, Haittn mpoeknuio touxku M (—13; —7; —17) ma miaockocts 5z + 4y + 2z = 53.

13.  Haittu yron mexmay npsmoit [ : “_—+21 = _i; = % W IUIOCKOCTBIO T @ —x +y + 22 = 9.

14. Ha mrockoctu man tpeyroasauk ABC ¢ sepmmmnavu A(—5; —2), B(17; —6) u C(—T7;2). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTW IJIMHY BBHICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH F — nepecedennst upsaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-13B.
BapmanT 39.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC4, a M nenut pebpo BB; B oTHomeHuu 2 : 3.

2. Hoxkazarp, uro Bextopsl a(5;0;4), b(—2;3;0), ¢(0;2;1) obpasyor Gazuc. Pazmnokurh BeKTOp
d(5; —4;2) mo STUM BEKTOPaM.

3. HaiiTu KocHHyC yria MesKIy BeKTopaMu a = 2m — 6m u b= —2m + 5n npu |m| = 2V/3, |n| = 1,
() = =

4. Haittu np, @, npu ¢ = a n y = b + 3¢, e a(2; —2;1), b(=3;4;1), c(1;-1;1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;5;5),

B(6;6;6), C(—1;2;3).

6. BwraucauTh miomaib napajiesorpaMMa, MoCTPOeHHOTO Ha BeKTopax a = —4dm —2nu b =3m—n

npu |m| =3, n| =2, (m,n) = 7.
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(2; —7;=7), B(—6;—2; —8), D(11; —4; —12), E(4; —8; 7).

8. CocraBuTh ypaBHEHHe IIOCKOCTH, TIpoXosiiieil yepe3 Touku A(—2;8;0), B(6;9;0), C(—11;6;1), u
Hafitu paccroguune ot Touku S(7;7;7) 10 ITON MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Tpoxofgmieil depe3 Touky M (—10;1;1) nepnenaukyaIspHO

miockocTsaM ¢ — 9y = —4 n —x 4+ 10y 4+ z = —6.

10.  CocraBurb ypasuenue npsimoit AB u naiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(7;5;,0), B(5;6;0), C(8;4; —1).

11. TlpuBecTn K KAHOHUYECKOMY BUJIy OOIIME YpaBHEHHS IIPAMO
T +y+z—3=0
6x —y —27=0"

12, Haittu mpoekuuio Touku M (—1; —27;12) #a wrockoctb © — 7y + 7z + 25 = 0.

13.  Haiitn yron mexay npamoit [ @ %5 = ny5 = Z_—+21 7 IUIOCKOCTBIO 7 @ —2x — 2y — 32 = 2.

14. Ha mnockocru pam tpeyroabnuk ABC ¢ Bepmunavu A(—5; —1), B(=7;13) u C(—13; —9). Tpeby-
ercs: (a) Hammcarb obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauansl BD;

B) HaiiTH JIJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

(

(

(

(n) mamucarb obree ypapaenune 6uccekrpucel yriaa BAC,

(e) maiftu KoopauHATHL TOUKH E — nepecedenus nupamuix (1) u (x);
(

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



