Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 0.

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. Hokazath, uro BekTOpH a(—5; —2;1), b(2;3;1), ¢(—5; —6; —2) obpasyior 6azuc. Pa3moxurh BEKTOP
d(—3; —3; —1) mo 3TUM BEKTOpaM.

3.  HaiiTu KOoCHHYC yIIa MesKIy BeKTopamu @ = 4m +9n u b = m +n npu |m| = /3, |n| = 2,
=

4. Haiitu np,z, npu ¢ =a u y = b + ¢, rae a(5; —2; —6), b(5; —2; =5), e(—11;1;8).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;6;3),

B(10;7;3), C(10;13;4).

6. BbrumcauThb mwiomnaib mapassiesiorpaMma, mocTPOeHHOTo Ha BeKTopax a = m+4n u b =3m — 3n

21

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

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
OMYIIEHHYIO HA 3Ty I'padb u3 Bepimuabl P. P(—13;7;-9), Q(—5;0;—3), R(—10;4;-7), S(—8;3; —4).

8. Bagana tmpamuga SABC koopamnatamu sepmua A(1;—10;2), B(2;-9;1), C(-9;—11;4),
S(7;—5;3):
a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, poxogiieil uepe3 Touxy M (7;7; —4) nepnenuKyIsipHO TI0C-
KocTaM £ + 3y +2 —4=0unz — 4y + 2z = —5.

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

A(4;7;6), B(6;14;1), C(5;11;3).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMOM
2v+y+ z +18=0
r+y—42+25=0"

12. Haiitu xoopmuuarsr Toukum M, cummerpudaoit Touke M (2;0; —1) OTHOCHTESBHO IIOCKOCTH
—3x + 3y + 8z = 27.

z+1
-2 76

y+2 247
-5

13. Haittu yroan Mexxay npsiMoii [ : 7 TJIOCKOCTRIO T : x +y + 2 — 14 = 0.

14. Ha nmiockoctn man tpeyroabauk ABC ¢ sepimuaamu A(—3; —4), B(2; —19) u C(21; —12). Tpeby-
ercs: (a) HamucaTh obHe ypasaenus npsgMeix AB u AC;

6) maiitu pauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHO 13 Bepiunbl C;

) HAUCaTh 00MIee ypABHEHNE CePEJIMHHOTO NepreHmKyaapa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODJAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO NpsiMoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapwuanr 1.

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

2. Hokazatb, uto BekTopol a(2;1; —1), b(—5;2;3), c(2; —2; —1) obpaszyior 6azuc. Pazioxkurh BeKTOP
d(—9;6;6) Mo STHM BEKTOPAM.

3. Haiitu Kocunyc yrma mexiay BekTopaMu @ = —4dm —n u b = —3m —n opu |/m| = 1, |n| = 2,
=5

4. Haittu np, @, npu ¢ = b u y = 3a + ¢, tae a(—1;—6; 1), b(—1; —6;2), c(6;21; —4).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(1;7;1),

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

6. BplaucauTh mioma b napasuie/iorpaMma, OCTPOEHHOTO Ha BeKTopax a = m—n u b = —2m — 3n

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

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO Ha 3Ty rpatb u3 Bepiutbl Bi. A1(—9;9; —2), Ay(—8;8; —4), A4(—6;2; —10), B1(—11;16;5).

8. 3Bamana nupamuna SABC koopamnaramu Bepimua A(—10;5;8), B(—8;2;9), C(—=9;1;9), S(0;2;7):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, poxosiieil uepe3 Touxky M (6; —3;5) nepnenuKyIsipHO TI0C-
KocTaM T+ by —2+1=0u2z+4y—2 -8 =0.

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

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

11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
—3r+y+2—-25=0

r —y +11=0

12.  Haiitu npoexruio roukn M (—9;43; —28) Ha mrockocts 3x — 10y 4 6z + 45 = 0.

13. Haittu yroa mMexkjay mpsamoii [ : “/’_—*37 = _if = % U IWIOCKOCTBIO T : —x — 2y + 22 — 14 = 0.

14. Ha maockocru man Tpeyronbank ABC ¢ Beprmmuavu A(—1; —1), B(—11; —21) u C(—13; —7). Tpe-
Oyercst: (a) mamucarh obure ypaBHeHust npsimbix AB u 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, CHMMeTpUIHON Touke B oTHOCHTE BHO Npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapwuanr 2.

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. Hokazatp, uro BekTopnl a(—1;3;1), b(—2;5;4), c(1; —3; —5) obpasyior 6azuc. Paziokurh BeKTOP
d(—1;0;3) mo 5THM BEKTOPAM.

3. Haiitu kocunyc yria Mexay BekTopamu @ = 3m —3n u b = 3m — n upn /m| = 1, |n| = 2,
() = &

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

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(0; 1;9),

B(2;10;10), C(—1;-1;9).

6. Buraucaurh mioma b TpeyroJabHIKa, MOCTPOSHHOIO HA BEKTOpax a = —2m —4n u b = —2m +2n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepiuabl Ay, A(7;0;0), B(4;3;—1), D(8;1;4), Ay (7; —4; =T).

8.  Bamana mupamuga SABC koopaunaramu sepmummn A(—3;—3;—1), B(—6;1;-7), C(-7;2;—8),
S(—4;—6;7):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHe ILJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (—2;—5;9) meprneHauKyasipHO

IJIOCKOCTSIM —x — Yy — 22 =0u 6xr +2y+ 32 —1=0.

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

A(3;0;9), B(8;—6;13), C(4;—1;10).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—Tr+y—22—3=0
—2r+y— 2z —4=0

12.  Haittu koopauuaTsl Toukn M, cummerpuanoii Touke M (—6;12; —15) OTHOCHTETHHO IIIOCKOCTH
—dox +Ty—Tz—42=0.

225 = v28 = =2 y wrockoeThio T 1 27 4y — 32 = —13.

13. Haittu yroa mMexiay mpsamoii [ :

14. Ha nuockocrn pan Tpeyronabank ABC ¢ seprmaavu A(—2; —2), B(15;4) u C'(22; —18). Tpebyer-
cst: (a) Hamucarh obinue ypapaenus npsambix AB u AC

6) maiitu jauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyeHHO 13 Bepiunbl C;

) HAUCaTh o0MIee ypABHEHNE CePEJIMHHOTO NepreHmKyaapa K cropone AC,

1) HamucaTh obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 3.

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 B, B orHOmeHuun 1 : 2.

2. Hokazatb, uTto BeKTOPHI a(2; —5; —5), b(2; —2; —3), c¢(—1; 1;2) obpasyror 6azuc. Pa3moxurs BeKTOP
d(1;5;5) Mo 3TUM BEKTOpaM.

Haiitn Kocunyc yrma Mexay BekTopamun @ = m —n u b = —Tm + 3n mpu /m| = 1, |n| = 2,
=5

3.
(m,n
4. Haittu np,z, npu ¢ = b u y = a + 3¢, re a(19;0; -9), b(—4;3; 1), c(—5; —2;2).
D.

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA Ty, Teprien K yasipaoro mwiockocrn AABC, tae A(9;4;2),
B(11;1;7), C(6;9; —6).

6. BbruamcauTsb mwo1a/ b napaJjuiesorpaMMa, IMoCTPOeHHOT0 Ha BEKTopax @ = 2m+2n u b = 2m —3n

npu [m| =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(6; —5;—1), B(7;—=7;3), D(10;2; —2), A;(3; —8;—3).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, HpOXosieii depes touku A(7;5;—8), B(8;4;—5), C(6;7; —10),
u HaiiTu paccroguue ot Touku S(7;0;6) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOJsiiei depe3 Touky M (2;2; —9) mapaiesbHo mTpsiMbIM
z+4 _ y—6 __ z—2 z—1 y—5 __ 245

= = = H— = —— =

-7 1 0 —4 1 1 -

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

A(7;2;8), B(6;—1;4), C(9;7;15).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
20 — 5y —z—13=0
— 2 +4y+2+16=0

12, Haittu mpoeknumio touku M (—14; —4;23) ma wiockocts 2x — y — 5z = —19.

13.  Haittu yron mexmay npsmoit [ : ”"T_S = % = z+3 1 TJIOCKOCTBIO T : X + Y + 2 = T.

14. Ha mnockoctu man tpeyroabuuk ABC ¢ sepmmnamu A(3;3), B(—23;21) u C(—9; —1). Tpebyercs:
a) Hanmcarhb obmue ypasuenus 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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapwuanr 4.

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

3. HaiiTi Kocumyc yriia MexKIy BeKTOpaMu @ = —m —4n u b = 2m + 2n upu |m| = 2, |n| = /2,
) =

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, epiieHuKyasipaoro mwiockocrn AABC, tae A(5;5;0),

B(10;11; =2), C(4;4;1).

6. Boraucantb miomaian napaJjiesorpaMma, MoCTPOEHHOIO Ha BeKTopax a = —2m+nu b =4m+3n

npn [m| =1, |n| =2, (m,n) = §.

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl C. A(—6; —8;8), B(—3;—16;4), C(—5;—7;10), D(—8; —8;5).

8. Banana mupamuga SABC koopmunaramu sepmun A(2;1;5), B(3;0;4), C(3;8;5), S(8;8;0):
a) cOCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHUe IJIOCKOCTH T, IPOXosgiieil yepe3 Touky M (—6;4;8) napa/ienbHo npsaMoi
o

4 _ y=1 _ 242 —
£5- = “5 = 5 M UepneHJuKy/IapHO 1iockoctn © — 2y + z +4 = 0.

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

A(3;7;9), B(10;6;18), C(11;6;19).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
T+ y +14=0
r—4y+z—-16=0"

12.  Haiitu npoexnuio rouku M (12; —21;15) na muockocts —2x 4+ 7y — 9z + 38 = 0.

= n) . r—8 __ y—8 _ z+5
13.  Haiitu yron mexy upsamoii [ 1 =2 = £= = 22

1 IJIOCKOCTBIO T @ —% + Yy — 22 — 2 = 0.

14. Ha nockocru gan tpeyroibiauk ABC ¢ sepmunamu A(—3;1), B(2;—9) u C(1;9). 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) HaiiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIxX (r) o (1);

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 5.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenut pedbpo DD B orHOmeHuu 3 : 1.

2. Hokazatb, uro BekTopsl a(—1; —2;2), b(—1; —1;2), ¢(3;5; —1) obpasyror 6a3uc. Pa3moxurs BeKTOP
d(—3; —4;6) Mo STUM BEKTODaM.

3. HaiiTn Kocumyc yriaa MexKIy BeKTOpaMu @ = —3m +n u b= —7m +3n npu /m| =1, |n| = 2V/3,
(m.m) = §.

4. Haiitu np, @, npu ¢ = b u y = 3a + 3¢, rae a(—3; —1; -5), b(4;3;6), c(4;1;7).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;7;9),
B(8;10;9), C(10;6;10).

6. BeramcanTs mwioma b napaJsiiegorpamMmma, HIOCTPOEHHOTO Ha BeKTopax @ = —m—+3nu b = —3m+2n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmnHamu B Toukax A, B, C, D, mwromanb rpaan ABC u BBICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiuabl D. A(—5; —3;2), B(—4;—4;4), C(-2;-7;9), D(—2;5;9).

8. Bamana nmupamuaa SABC koopaunaramu Bepumn A(9; —4; 8), B(8;0;8), C'(10; —11;7), S(—6; —1;0):
a) cocTaBUTh ypaBHenue miockoctn ABC,

6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb ypaBHeHHe IUIOCKOCTH T, Npoxo/siieii yepes Touxky M (0;2;3) neprneHanKyaspHO ILI10C-
KOCTSIM D — Yy + 22 = -3 ubr —y+ 2z = —4.

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

A(1;8;7), B(0;10;3), C(3;3;16).

11. IlpuBecTu K KaHOHHYECKOMY BHJLy OOIUe ypaBHEHUS HPAMON
—4dr+3y—224+1=0
rT—y+z+2=0

12.  Haiitn koopaunarsr Touku My, cummerpuunoit rouke M (0; —16;4) OTHOCHTENBHO ILJIOCKOCTH
3r —8y+5z—1=0.

y—3 __ z+7
1

z—6 _ y=3

13.  Hafitn yron mexuy npamoii [ : #= —

7 MJOCKOCTHIO T @ —x + 1y — 22 = 9.

14.  Ha mmockocru man rpeyroabauk ABC' ¢ epmunavu A(—2; —5), B(5; —6) u C(6;3). Tpebyercs:
a) Hamucarh obimue ypasHerust npaMbix AB n 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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 6.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenut pedbpo DD B orHOmeHuu 3 : 1.

2. Hokazatb, uro BekTopsl a(2; —1; —1), b(—1;1;2), ¢(1; —3; —4) obpasyror 6a3uc. Pa3moxuts BeKTOP
d(—3;1;0) mo 3TUM BEKTOpaM.

HaiiT KocHuyc yriia MeyKay BEKTOpaMi @ = 7m — 3n u b = —4m +n opu |/m| = 1, |n| = 2/3,

) =

3.
(m,n
4. Haittu np, @, npu = 3b+2cu y = a, rae a(l; —-1;-2), b(1; -2; —6), c(1;1;12).
D.

SIE]

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPA My, Teprien uKyasipaoro mwiockocrn AABC, tae A(1;5;0),
B(2;6;0), C(—=2;7;1).

6. Bprancauthb mioma b TpeyroabHIKa, TOCTPOCHHOTO Ha BeKTOpax @ = 2m +4n u b = m — 4n upu

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

7. Bpranmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mmomanps rpann A; A3Ay
W BBICOTY, ONYIICHHYIO Ha 3Ty Tpanb u3 Beprmmnbl As. A;(—8;—1;4), As(—1;8;—-2), A3(—7;0;6),
Ay(—13;-7;13).

8. CocraBuTh ypaBHEHHE IJIOCKOCTH, TTpoxosmmeil uepes Toukn A(8;2;—1), B(11;4;—-2), C(9;1;0), u

HafiTn paccrosiaue ot Touku S(8;4; —7) A0 3TO¥ MI0CKOCTH.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH T, poxo/sieil uepe3 Touxky M (—4;2; 1) nepnenukyssipHO II10C-
kKoctaM z —y+2+1=0ndr — 3y —42 -8 =0.

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

A(5;6;9), B(0;4;2), C(3;5;6).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
6r —2y+32+ 6 =0
—r—y+2z-20=0

12.  HaiiTi npoeknuio TouKu M(ll 11; —9) na wrockocth —6x — 5y + z — 56 = 0.

4 _
=L :Z_—12HHﬂOCKOCTbIOW::I:—Qy+22:—7.

13.  Haittu yron mexay upsmoii [ :
14. Ha miockocTu JaH TPEyroJbHUK ABC ¢ Bepmunamu A(1; —5), B(—29;5) u C'(3; —11). Tpebyercs:
a) Hamucarh obmue ypasuenus npameix AB u AC;

0) maiitTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
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 pebpo A;B; B orHOImenun 2 : 1.

2. Hoxkazatn, ato BekTOpHI a(—5;4; —3), b(—2;1; —1), ¢(—6;5; —3) obpasyior H6a3uc. Paznokurh Bek-
Top d(—3;2; —3) 10 9TUM BEKTOpaM.

3. HaiiTn KocHHyC yIiIa MesKIy BEKTOpaMH @ = —3m — 2n u b = 4m + 4n npu |m| = 2, |n| = /3,
(mon) = 7.

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

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(0; 2;2),
B(-2;8;1), C(3;—3;3).

6. BeramcjguTh I0IMa1b HapaJjiejiorpaMMa, MoCTPOEHHOT0 Ha BeKTopax a = 3m +n u b = 4m — 2n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl F. A(0; —2; —4), B(6; —5; —11), D(—5;0;2), E(—3;—1;0).

8.  CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxojsmmeii depe3 touku A(—6; —5;—10), B(—12;0;—6),
C(=7;—4;—9), n naiitu paccroguue ot Toukn S(6; —5;1) 10 ITOM WIOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs TPIMOii, mpoxosimeit aepe3 Touky M (—4;9; —2) napasienb-
z+5 __ y+5 __ 246
—4 .

HO ILJIOCKOCTHU 7X + Y = 8 U NePHeHIUKYAIPHO PAMOi — i

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

A(1;1;9), B(—1;-2;10), C(2;2;9).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
20 +y+ 2z +1=0
Sr+y+22—5=0"

12.  Haiite koopamaarsr Touku M;, cumMerpuanoit Touke M (—13;18;0) OTHOCHTETHHO MIOCKOCTH
—br +Ty+2z+11=0.

13.  Haittu yron mexty upsmoii [ : %6 = _i26 = Z_—+17 1 IJIOCKOCTBIO 7 @ —2% + 2y — 52 4+ 5 = 0.

14. Ha nsiockocru pan tpeyrosbuuk ABC ¢ epuimnavmu A(—1; —4), B(—6;11) u C(—5; —16). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsivbix 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) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 8.

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

2. Hokazatp, ato Bektopnl a(l; —1;2), b(3; —4; —2), ¢(—4;5; 1) obpasyior 6azuc. Pazioxkurh BeKTOP
d(7;—8;5) Mo STUM BEKTOPAM.

3. Haiitn Kocumyc yria Me:KIy BeKTopaMu @ = —bm —n u b = m —n npu |m| = /3, |n| = 2,
(m,n) =
4
5

n
s
6

m,n)
. Haittn np, @, npu = 3a +2cu y = b, rae a(—1;2;-1), b(1;1;2), c(4; —3;2).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, lepleHauKyaspHoro miockoctu AABC, rue A(6;7;3),
B(—1;9;2), C(14;6;4).

6. BoramcaunTsh mI011a/1h mapaJuiesorpaMMa, TOCTPOEHHOTO Ha BeKTopax a = 3m +3n u b = 4m —4n
'm| =2, |n| =5, (m,n)="5C
HpH - - Y% ) - 6

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepiuabl Ay, A(5;0;—9), B(12; —5; —16), D(7;1; =8), A1(5;4; —4).

8. CoctaBuTh ypaBHEHHE ILIOCKOCTH, Hpoxosieii depes touku A(3; —1;9), B(4;—8;9), C(4; —3;10),
u Haiitu paccroguue ot Touku S(0;0;2) 10 ITOH MIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTHU T, TPOXOsiieii depe3 Touky M (—9; —1;2) napainiesabHo IpsaMoi

48 _ y—2 _ 242 _
- = 477 = 7 ¥ IepuenauKyJIspHO NJIOCKOCTH —T — 9y = 8.

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

A(0;5;6), B(1;4;5), C(—1;7;6).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
—2z+y —2—-1=0
S5r+2y+22—18=0"

12. Haittu koopaunarst Touku Mi, cummerpuunoit Touke M (2;4;0) OTHOCHTESBHO IIOCKOCTH
—T7r — 5y —3=0.

13.  Haittu yron mexay upsmoii [ :

z+5 _ y—4 _ 246
-2 7 -1 2

U IJIOCKOCTBIO T @ 3x — 3y + z = 15.

14.  Ha miockocru jan rpeyroiasunk ABC' ¢ Bepmunamu A(1;4), B(6; —6) u C(3;8). Tpebyerca: (a)
HamucaTb obIne ypapaerus npsmbix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAlTW JIJTMHY BBICOTHI, OMYIIeHHO 13 Bepruabl C';

I) HamucaTh oblee ypaBHEHHEe CePeIMHHOTO TepHeHIuKyasipa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HA#TH KOODJAUHATH TOUKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 9.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cq, a M penut pedbpo AA; B orHOMmenun 2 : 1.

2. Hoxkasarb, uto BekTopnl a(3; —4;—5), b(—1; —5;—=5), c(4; —5; —6) obpasytor 6azuc. Paznoxurh
BekTop d(—1;—10; —9) 1o 9TUM BeKTOpaMm.

3. Haiitu xocumyc yria MexIy BeKTopamMun @ = m —2n u b = —2m — n upu |/m| = 2, |n| = 1,
(m.n) = 3.

4. Haiitu np,z, upun ¢ = a + 3c n y = b, e a(8; —9; —4), b(4; —3;6), c(—2;4;3).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(8; 1;6),
B(18;0;10), C(17;0;9).

6. BuraucauTh miomaib napajiesorpaMMa, MoCTPOEHHOTO Ha BeKTopax @ = —m —2nu b = 2m—3n
_ _ — "=\ _ 5w
npu |m| =5, [n| =4, (m,n) = F.

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepimuubl P. P(4; —8; —5), Q(2; —9; —6), R(7;—18;1), S(—2; —10; —8).

8. CoctaBuTh ypaBHEHHE ILIOCKOCTH, HpOXosiieii depes Touku A(—8;3;8), B(—10;4;8), C(—7;5;9),
u HaliTu paccrognue ot Touku S(8;8;6) M0 ITOH MIOCKOCTH.

9. CocTaBUTh ypaBHEHHE IJIOCKOCTH T, TPOXOAdIieit depe3 Touky M (6; —2;3) mapaaieabHo mIpsaMoi

z+6 _ y—1 _ 242 _
7 = 4 = &5 ¥ IepuenauKyasipHO mI0cKocTH * + 2y — 72 — 6 = 0.

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(3;4;0), B(0;5;—5), C(5;3;3).
11. TlpuBecTn K KAHOHUYIECKOMY BHUIY OOIIIE ypaBHEHHS MPSIMO

3r+2y+32—14=0

T4y —22—2=0

12, Haittu mpoeknuio touku M (—8;8;13) na mrockocts z — y — bz = —27.
13.  Haittu yron mexmay npsmoit [ : ”"T_S = y_;f = - M IJIOCKOCTBIO T : 22 — y — 22 = —6.

14.  Ha mmockoctu gam tpeyroipuuk ABC ¢ sepmmnamu A(—3; —1), B(—1; —15) u C'(21; —25). Tpe-
Oyercst: (a) namucarsb obmiue ypapuenusi nupsimbix AB u AC,

6) maiitu nauHy mMeauansl BD;

B) HaiiTW JIJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepHeHuKyasipa K cropore AC

(

(

(

(n) mamucarb obriee ypapaenue 6uccekrpuchl yriaa BAC,

(e) maiftu KoopauHATHL TOUKH F — nepecedenus npameix (1) u (x);
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 10.

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 DD, B oTHomeHuu 2 : 3.

2. Hoxkazatn, ato BekTOpHI @(2; —3; —1), b(5; —6; —3), ¢(b; —4; —3) obpasyior H6a3uc. Paznokurh Bek-
top d(7;0; —5) O 9TUM BEKTOpaM.

3. HaiiTu KocHHYC yriIa MexKIy BeKTOpaMI @ = —m +n u b = —m — 2n opu |m| = 2v/2, |n| = 1,
() = .

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieHuKyasipaoro mwiockocrn AABC, tae A(1;5;7),
B(0;4;8), C'(—3;—5;10).

6. BorumcanTs mwomaas TpeyroJbHIKa, TOCTPOEHHOIO Ha BeKTopax @ = —m —4n u b = 3m +n upn

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepmunsl E. A(4;4;3), B(9;11;4), D(8;13;5), E(3;8;5).

8. CocraBuTh ypaBHeHWE ILIOCKOCTH, mpoxoigdiieil depes touku A(—1;—8;—9), B(0; —6;—8),
C(—2;—9;—9), n naiitu paccrosguue ot Touku S(—7;6;2) 10 ITOMH IOCKOCTH.

9. CocTaBuTh KaHOHMYECKHE YPABHEHHS MPSIMOi, Tpoxoagiieit depe3 Touky M (3;0;2) mapaiieabHo
r—3 _ y—4

_ 242

wiockocrn —3x — Yy + 2z — 4 = 0 n nepnenauKyIapHo npaMoit =5 — i

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

A(1;0;8), B(11;=7;5), C(4;—2; 7).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO

T—y +9=0
r4+4y+2—13=0"

12. Haiitu koopaunatst Touku Mj, cummerpuunoit Touke M (8;6;3) OTHOCHTESBHO IIOCKOCTH
—Tr—2y—2z—10=0.

13.  Haittu yroa mexay npsmoii [ @ 5= = 5= =

- -1
28 — I =8 4 wiockocrsio T 3z — y + 2 = 3.

14.  Ha wiockocru jan rpeyroiabauk ABC ¢ Bepiunamu A(3;2), B(—6; —11) u C'(11; —22). Tpebyer-
csi: (a) Hamucarb obiue ypapaenus npsambix AB u AC

6) Haiitu mauHy Meauadbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CePeIMHHOTO TepHeHIuKyasipa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HA#TH KOODJAUHATH TOUKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 11.

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;Ci B orHOmenun 1 : 2.

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

3. Haiitn Kocunyc yria Mexk/Iy BeKTOpaMun @ = m+n u b = —3m —n npu /m| = 1, |n| = 4,

4. Haiirw np,@, npn & = a uw y = b+ 3¢, rae a(—3; —4;5), b(~T; =3; -2), ¢(2;1; -1).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(8;9;8),
B(10;12;7), C(13;13;6).

6. BpluucauTh MJ0MEAAL TPEYTOJbHUKA, TOCTPOEHHOIO HA BEKTOpax a = 2m + 3n u b = 4m — 3n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepuunbl E. A(6;7; —2), B(8;8;—1), D(13;9;4), E(—1;3;—3).

8.  CocraBuTh ypaBHEHHE ILTIOCKOCTH, mpoxojsiieii depes touku A(0;6;9), B(—3;8;6), C(1;5;7), u
Haiitu paccroguue ot Touku S(5; —7; —1) m0 ITOM IOCKOCTH.

9. CocTaBUTh ypaBHEHHE ILTOCKOCTHU T, TPOXOsiieii depe3 Touky M (—5;9; —3) napasienbHo mpsaMoi

z+5 _ y—=2 _ 242 _
£ = 9° = 5;° 4 UePIeHJUKYJIAPHO IJIOCKOCTH & — Y + 2 = D.

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

A(4;2;0), B(5;—3;—6), C(3;8;7).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
—xrx —y+ 2z —15=0
3r+2y+42—9 =0

12.  Haiite koopamaarsr Touku M;, cumMerpuanoit Touke M (3;10; —11) OTHOCHTETHHO MIIOCKOCTH
—3r—4y+32—-3=0.

y=1 ZTHHHﬂOCKOCTbIOW:—3x+y—z+11=0-

" w7 T3 —
13. Haiitu yron mexy upsamoii [ 1 £2 = = =

14.  Ha mockocru jan rpeyrosabuunk ABC ¢ sepumnamu A(3;4), B(4;11) u C(5;2). 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#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 12.

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

3. HaiiTn Kocumyc yriia Mesk1y BeKTopaMu a = 6m — 5n u b = —3m + 2n npu /m| = /3, |n| = 2,
(7w = 1.

4. Haittu np, @, npu ¢ = a u y = 3b+ ¢, e a(—1;—1; 1), b(7;5;4), c(-17; =17; —6).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(6; 15 2),

B(5;—1;1), C(8;6;3).

6. DBbYHCAUTH IJIONIA/Ib TPEYrOJbHUKA, TOCTPOCHHOTO HA BeKTOpax @ = m —4n u b = m + n upu

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

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl P. P(—9;—2;7), Q(1;0;2), R(1;—1;0), S(10;2; —3).

8. Bagana nupamuga SABC koopaunatamu BepmmH A(—3;0;10), B(—10;1;9), C(—2;1;10),
S(—6;—4;5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Mpoxogdiieil yepe3 Touky M (—3; —9; —6) mapaJuiesbHO mpsi-

x+2 _ y—4 _ 2—6 z+4 _ y __ z2=5
MBbIM S =T = n 9 — 17 5 -

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

A(9;7;3), B(13;6;6), C(18;5;10).

11. IlpuBecTn K KAHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSIMOil
—2x—y + 2z +13=0
—br—3y+22+28=0"

12.  Haittu npoexruio roukn M (—2; —14; —20) Ha nockoctsh x + 4y + 4z + 6 = 0.

13.  Haitrn yron mexay npsamoit [ : %58 = £ = 2y nrockocrnio 7 : —2x + 2y — 52+ 9 = 0.

14. Ha mwrockocru gan tpeyroiabauk ABC ¢ Bepmmnamu A(—2;1), B(—20;2) u C(6; —11). Tpebyercst:
a) Hamucarh obimme 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 KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 13.

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 oTHomenuu 2 : 1.

2. Hoxkazarn, uro Bektopsr a(0;3;5), b(2;—1;0), c¢(—1;2;2) obpasyor 6a3uc. Paz3moKuth BEKTOP
d(2; —7; —9) mo 3TUM BEKTOpaM.

Haiitn Kocunyc yria Mexay BekTopamu @ = —3m —9n u b = m + n opu /m| = 2, |n| = 1,

_ 2
) =5
)

3.
(m,n
4. Haittu np,z, npu z =bu y = a + ¢, rae a(0; —1;4), b(4; =7;4), c(1; -2;1).
D.

Haiitu KOOpIHHATEI € THHUYIHOIO BEKTOPA My, Ieprien K yisipaoro mwiockocrn AABC, tae A(4;5;7),
B(5;6;0), C(5;7;2).

6. BeramcanTh I0Ia1b MapaJjiejorpaMMa, IMOCTPOeHHOT0 Ha BeKTopax a =2m +3nu b =m +4n

wpn [ml| = 4, |n| = 3, (M) = .
7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,

ONYIIEHHYIO Ha 3Ty rpabb u3 Bepiunabl C. A(1;4; —7), B(—2;1;-2), C(—1;2;—4), D(—2;4;-2).

8. Bagana tmpamuga SABC koopamnatamu sepmua A(0;—9;—1), B(2;—11;2), C(5;—12;3),
S(5; —5;0):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Mpoxojgdiieii depe3 Touky M (6;7;7) mapasiesbHO MpsiMOi

z—1 _ y—2 _ z—3
= = %= = 55° U HepHeHJUKYJIAPHO IJI0CKOCTH dx — 3y — 2 = —1.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IPAMOid, ecan
A(8;2;9), B(7;—1;4), C(10;7;17).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
-z +y +4=0
20 +3y+2+13=0"

12.  Haiitn npoexruio rouku M (—25; —40;4) Ha mwrockocts 6x + 10y — z + 143 = 0.

13. Haittu yroa Mexkjay mpsamoii [ : IT” = % = 12 —rx4+y+2+6=0.

14.  Ha mockocru man tpeyroapauk ABC ¢ Bepimunamvu A(2;3), B(—2;25) u C(6;1). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HAUTH JJIMHY BBICOTHI, OMyTeHHON 13 Bepimuubl C;

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 14.

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

2. Hoxkazatn, uto BekTOpHI a(—2;2;5), b(3;—4;1), ¢(2; —3;5) obpasyor 6asuc. Pa3moxuTh BeKTOP
d(4; —5;0) Mo STHM BEKTOPAM.

3. HaiiTu KOCHHYC yI/Ia MeXKIy BEKTOPaMH @ = —m —n u b = —m — 2n opu |m| = 4, |n| = V/2,
) = %

4. Haittu np, @, upu ¢ =b+cu y = a, vae a(l; -7;2), b(=7;4; -7), c(1; -1;1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(4; 8;4),

B(3;3;3), C(5;14;4).

6. BeraucauThk mI0Ma/ b HapaJiiesorpaMMa, IMoCTPOeHHOr0 Ha BeKTopax a = —3m—4nub=—-m—n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—3;0;—8), B(—2; —4;—6), D(—5;5; —8), E(1; —10; —7).

8. Bagana mupamuga SABC koopmuuaramu sepmma A(1;0;—7), B(2;—1;—-6), C(—6;—2;—06),
S(8;0; —8):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TIPOXosiiieit depe3 Touky M (9; —2; 10) napasiesbHO TPAMBIM
z+6 _ y+7 _ z—2 z+5 _ y=5 _ z

-5 -1 2 —4 -1 I
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau

A(9;7;1), B(2;4;-9), C(7;6;,—2).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
20+ vy —2+22=0
3 —3y—z+10=0"

12.  Haiitu npoexruio rouku M (—1;27; —16) Ha mwrockocth 2x — 6y + 5z + 49 = 0.

“”T’G = % = 22 1 mnockocrbio 7 ¢ 4z + 2y + z = 10.

13. Haittu yroa Mexkjay mpsamoii [ :

14.  Ha mnockoctu man tpeyroabuaunk ABC ¢ sepummnamu A(0;4), B(10;9) u C(8;0). Tpebyerca: (a)
HamcaTh o0Imne ypapaerus npsmbix AB u AC

6) maiitu puny Meauansl BD:;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

) HAIMCaTh 00MIee yPABHEHHE CEePEJIMHHOrO NepreHmKyasapa K cropone AC,

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 15.

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

2. Hokazatp, uto BekTopnl a(2; —1;1), b(—3;2; —3), c(1;1; —2) obpaszyior 6azuc. Paziokurh BeKTOP
d(—9; 3; —2) mo 3TUM BEKTOPaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu @ = —m +2n u b = 4m — 2n upu |m| = v/2, |n| = 2,
(7w = .

4. Haittu np, @, npu ¢ = a u y = b + 2¢, re a(3; —7; —-2), b(1;16;5), c(1; —5; —1).

5. HaiiTu KOOpMHATE! € JMHIYHOTIO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(9;4;5),

B(10;0;5), C(10;5;6).

6. BpraucmTh mIoma b napaJuesorpaMmmMa, IOCTPOCHHOr0 Ha BeKTopax @ = —m—2nu b = —4m—2n

npu |m| =4, [n| =5, (m,n) = 4.
7. Boramcsaurs obbem napasnenenunena A Ay A3 AyBi By B3 By, miomanb rpaan Ay As A3 Ay u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiunbl By. A;(5;3; —8), Aa(3;2; —8), A4(2;6; —15), B1(5;1; —5).

8.  Bamana mupamuna SABC koopmuuatamu pepumn A(3;—6;—6), B(6;—7;—7), C(10;—5;—6),
S(—8;—2;8):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIIOCKOCTH 7, TPOXosieii depe3 Touky M (7; —6; —2) mapaaiesbHO IPAMBIM
AT _ y+3 243 w42 . y=3 247

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

A(6;4;2), B(7:3;5), C(9;2;9).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
0T+ 3y —62422=0
3r+2y—52+18=0"

12.  Haiitu xoopamuarsl Touku M, cummverpudnoil Touke M (—1;—4;4) OTHOCHTETHHO IIOCKOCTH
6z — 9y + 5z = —21.

13. Haittu yroa mMexay mpsamoii [ : %’2 = % = % w maockocThio 7 1 4x + 2y + 2 + 6 = 0.

14. Ha mrockocru mgan tpeyronbank ABC ¢ epimnamu A(4; —2), B(—10; —4) u C(6; —4). Tpebyercst:
a) Hanucarh 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 o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 16.

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

2. Hokazatw, aro Bektopnl a(0; —1;3), b(—1;1;—5), ¢(3;2; —3) obpasyior 6azuc. Paziokurh BeKTOP
d(3;1;0) mo 5TUM BEKTOpaM.
HaiiT
) =

3. KOCHHYC YIJIa MEYKIy BeKTOPaMI @ = —m + 3n u b = —2m + 4n npu |m| = 4, |n| = /3,
(m, 7
4. Haittu np,z, npun ¢ = b u y = 4a + ¢, e a(—1;0;1), b(—3;3; -2), c(4; —1;1).
d.

B g

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPA My, Teprien K yisipaoro mwiockocrn AABC, tae A(3;7;0),
B(9;8;—-8), C(8;8;—17).

6. BorumcauThb maomaab TpeyroJbHUKA, TOCTPOSHHOrO HA BeKTOpax @ = m +3n u b = —2m — 3n

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

MIEHHYIO Ha 3Ty Tpaub u3 Bepumnasl Ay, A(—3;—5;5), B(—1;—1;6), D(2; —8;7), A;(—6;—4;4).

8. Bagnana nupamuga SABC koopaunaramu sepmun A(3;9;—3), B(7;12;7), C(4;10;0), S(—3;5;1):
a) cocTaBUTh ypaBHenue mwiockoctn ABC,

6) HaiiTu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb KAHOHHYECKHE ypaBHEHHsI PsAMOii, mpoxosieil uepes Touky M (4; —5; —6) napasiiessb-

_ o x—4 _ y+2 _ z—1
HO ILJIOCKOCTU —X + Yy—z= 8 " NeprnesauKyjaadApHO IpAMOU S =9 = 5

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(0;6;4), B(—5;9; —4), C(3;4;9).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl

r —y—22—11=0

20 —y+ 2z —10=0"

12.  Haiitu npoexnuio rouku M (—9;24;17) na wiockocts —2x + 5y + 6z = —20.

. o —1 —
13.  Haittu yron mexay upsmoii [ : JCTJFS =T = 2_14 U IJIOCKOCTBIO T X +y — 2+ 7 = 0.

14.  Ha wiockocru jan rpeyroibuuk ABC' ¢ Bepimnamu A(1;2), B(—28;0) u C(5; —6). Tpebyercs:
a) Hanmcarh obmue ypasuenus npaMeix AB u AC;
0) maiitTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 17.

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 1 : 2.

2. Hokazath, uro BekTOpH a(4; —3; —2), b(—2;1;1), ¢(3; —3; —1) obpasyror 6azuc. Pa3moxurh BEKTOP
d(3; —2; —1) mo 3TUM BEKTOpaM.

3. HaiiTi KocHHyc yriaa MexKIy BEKTOPaME @ = —3m — 3n u b= —m — 3n opu |/m| = /3, |n| = 2,
=

4. Haittu np, @, npu ¢ = 2a +cn y = b, t7e a(4;4; -3), b(—1; —-3;3), c(—13; —6;4).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(4;9;8),

B(5;7;7), C(1;10;12).

6. Bprancauthb mioma b TpeyroabHUKa, TOCTPOCHHOTO Ha BeKTOpaxXx @ = 4m —4n u b = 4m + n nupu

_ _ —=\ __ 37w
‘m’ - 27 |n’ - 47 (man> - 4

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(3;—7;3), Q(8;—3;7), R(—1;0;4), S(4;—9;3).

8. Bamana nupamuga SABC koopaunaramu sepruua A(1;10;2), B(3;9;5), C(4;9;9), S(—4; —4;0):
a) cocTaBUTH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb KAHOHUYIECKHUE YPABHEHUS IPAMOii, Tpoxosiieii yepe3 rouky M (2; —8; —1) mapaJsuiesbHO
z4+1 _ y+2 _ 2

WI0CKOCTH —92 + Yy = 1 1 nepnenjnKyIapHO NpaMoil =& T 1

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

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

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
3r+2y+52—17=0
—2r—y —42+16=0"

12.  Haiitu npoexuio rouku M (—20;6; —28) ma mwrockocts —7x — 2y — 10z — 102 = 0.

13.  Haittu yron mexay upsmoii [ : %6 = ? = Z—Jlr7 1 JI0CKOCThIO 7 @ 62 + 2y + 2 — 10 = 0.

14.  Ha wiockocru jan rpeyrojbuuk ABC' ¢ Bepimnavmu A(—4;4), B(—14;9) u C(0;6). Tpebyercs:
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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 18.

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 orHOImeHnn 2 : 3.

2. Hokazath, uro BekTOpH a(—2;5;4), b(0; —4; —1), ¢(1; —6; —3) obpasyror 6azuc. Pa3moxurh BeKTOP
d(—2;7;4) mo 5STUM BEKTOPAM.

3. HaiiTn KOCHHYC yI/Ta MeKIy BeKTopaMu @ = —m +Tn u b = m —n npu |m| = 2v/3, |n| = 1,
() = =

4. Haittu np, @, npu ¢ = b u y = a + 3¢, te a(—1;—6; =3), b(1;4;5), c(1;2;2).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;8;9),

B(4;5;2), C(7,9;12).

6. BbraucanTs mioma e napaJiiesorpaMmma, IMoCTPOeHHOI0 Ha BeKTopax @ = —2m—n u b =3m —2n

npu [m| =2, [n| =5, (m,n) = .
7.  Borumcomrb 00beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A AsAy u
BBICOTY, OIYIIEHHYIO HA 9Ty TpaHb u3 Bepimuubl Ay. Aj(—1; —4; —8), Ay(—6; —8; —15), A3(—2; —5; —5),

Ay(=5;=T7;0).
8. Bamama nmupamuna SABC koopaunatamu sepriua A(—9;10;5), B(—7;11;6), C(—14;8;4), 5(2;4;0):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE TIOCKOCTH T, poxogiieil uepe3 Touxy M (1;2; —6) nepnenuKyIsipHO TI0C-

KocTaM £ —y +32=0u —z+2y+ 2z = 1.

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

A(1;9;6), B(—6;6;10), C'(—1;8;7).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSMOil
— T +2y+2+7=0

3r— vy +11=0

12.  Haiitu xoopmuuarsr Toukum M, cummerpudaoit Touke M (1;2; —5) OTHOCHTENBHO IIOCKOCTH
—4x — Ty +52—2=0.

2T = ¥ = 255 g yrockocThio T x4y — 2 + 2 = 0.

13. Haittu yroa mMexiay mpsamoii [ :
14.  Ha mnockoctu gan tpeyroibank ABC ¢ sepmunamu A(2;2), B(0;16) u C(6;6). 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,

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

(
(
(
(
(
(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPUIHON TouKe B oTHOCUTETHHO TMpsiMoii 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 C'Cy, a M genut pebpo AB B orHOIIEeHHH 1 : 2.

2. Hokazatw, uro BekTopnl a(l; —3; —4), b(—1;3;5), ¢(—2;2; 1) obpasyior 6azuc. Paziokurh BeKTOP
d(—5; —1; —6) Mo 3TUM BEKTOPaM.

3. HaiiTi KOCHHYC YIJIa MEXKIy BEKTOPAMI @ = —2m +3n u b= —m + n upu |m| = 4, |n| = /3,
(m,n) = §.

4. Haittu np, @, upu = 3a +3cu y = b, rae a(2; —1;2), b(—1;-1;-5), e(—3;3; —1).

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

B(9;9;7), C(12;9;8).

6. BpluucauTh 1I0Ma/1L TPEYTroJbHIKA, TTOCTPOCHHOIO HA BeKTOpax @ = 4m — 2n u b = 3m — 2n
_ _ — "=\ _ 5w
npu |m| =5, [n| =3, (m,n) = F.

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—7;0;—4), B(—6;6;—-9), D(—8;—-9;3), E(—9; —4;1).

8. Bamanma mupamuna SABC koopaumatamu wepmua A(1;—1;—-5), B(4;—5;-3), C(5;—6;—2),
S(=5;=5;=T7):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEeHHe IJIOCKOCTH T, TIPOXosiiieil yepes Touky M (6;2; —1) napaJieabHo mpsiMoi
e

6 _ y—1 __ 242 —
5> = 4= = £ ¥ IepuenuKyIApHO IIOCKOCTH T +y — 42 + 6 = 0.

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

A(7;4;3), B(5;9; =5), C(8;1;8).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—r—-y+z—9=0
20 +y+62—23=0"

12.  Haiiru koopamuaTsl Touku M, cummerpuanoii Touke M (12;12; —11) OTHOCHTENBHO TIOCKOCTH
—Tx — by + 62 = —45.

%‘z%:%SHHJIOCKOCTBIOW:x—Qy—i—?sz:?.

13. Haittu yroa mMexiay mpsamoii [ :
14. Ha mrockocru gan tpeyronpank ABC ¢ Beprimmnamu A(—2; —3), B(—13; —5) u C(0; 1). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix 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, CHMMETPUIHON Touke B oTHOCUTETHHO Npsimoii 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 C'Cy, a M genut pebpo AB B oTHOIIEHHH 2 : 3.

2. Hokazatb, uro BekTopnl a(—2;1; —4), b(—1;2; —2), ¢(3;0;5) obpasyior 6azuc. Paziokurh BeKTOP
d(—5; —8; —8) Mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yria Mexay BekTopamu @ = 3m —n u b = 3m — 2n upn /m| = 1, |n| = 2,
(7w = 1.

4. Haittu np, @, npu ¢ =a +cuy =b, rae a(6;7;7), b(—1;-1; -1), c(—1; -12; -13).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(3;6;2),

B(4;10;4), C(2;7;1).

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

m| =2, |n| =5, (m,n)="Z.

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty Tpaub u3 Bepumabl Ay, A(—8;—2;2), B(—3;—4;1), D(—1;-7;2), A1(—3;—9;4).

8.  Bamana mupamuna SABC koopaumatamu wepmua A(—7;0; —8), B(—5;2;-7), C(—6;3;-7),
S(—1;4;-3):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, NpoXosiieii yepes Touky M (1;7;6) nepneHanKyaspHO II0C-
KocTaM 3x — 3y — 22+ 1=0u2zx+y— 2 = —3.

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

A(8;9;5), B(11;4;12), C(7;11;2).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
-z +y+52—-1=0
—2r+y+62—6=0

12.  Haiitu koopauuarel Touku M, cuvmmerpuanoii Touke M (—9; —12;6) OTHOCHTENBHO IIOCKOCTH
8r+ 5y —32z+3=0.

U2 = 25 1 rockoersio T —4dx —y + 2 4+ 7= 0.

13. Haittu yroa mMexiay mpsamoii [ : xTH
14.  Ha mrockoctu man tpeyronbauk ABC' ¢ Bepmmmnamu A(2;4), B(25; —3) n C(10; —4). 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 21.

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

2. Hoxkazatn, uto BeKTOpHI @(3;2;—4), b(—2;3;3), ¢(1;3; —1) obpazyor 6asuc. Pa3noxuTh BeKTOP
d(0;2;0) mo 3TUM BEKTOPaM.

3. Haiitu xocumyc yria MexIy BeKTopamMu @ = 2m —n u b = —m — 2n upu |/m| = 2, |n| = 1,
=5

4. Haittu np, @, npu ¢ = a n y = 3b + ¢, te a(2;6;7), b(1;2;2), ¢(-9; —7; —6).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3; 15 2),

B(4;0;1), C(0;5;9).

6. Boraucauts mwiomnaib napasuiesiorpaMmmMa, TOCTPOEHHOTO Ha BEKTOpax @ = 3m+4n u b = —3m+42n

npu |m| =2, [n| =1, (m,n) = 7.
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(0; —8;3), B(—5;—10;9), D(2;—6;6), Ay (—7; —13;1).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, Opoxojsinei dwepes rtouku A(l;—9;-8), B(3;—-8;—7),

C(—2; —=7;-9), n naiitu paccroguue ot Touku S(8;3; —8) 10 ITOM IOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTHU T, TPOXOsiieii depe3 Touky M (—7;6; —5) napaiiesabHo IpsaMoi

z+2 _ y—=2 _ 2—6 _
£F = 457 = 57 ¥ IepuenuKy IsipHo mIockocTu —2x + 3y + 7z = 2.

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

A(4;4;4), B(=3;2;-5), C(8;5;9).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
8r+3y—22—21=0
—3x—y + 2 +10=0"

12, Haittu mpoekuumio touku M (—41;31; —1) ma wrockocts 10x — 9y + z — 38 = 0.

13.  Haittu yron mexmay npsmoit [ : = 4= = Z2 1 IJIOCKOCTBbIO T : —x +y + 2 — 13 = 0.

z+2 _ y—3 _ z—5

-3 1 1

14. Ha mrockoctu man tpeyroiasauk ABC ¢ Bepmmunavu A(2; —3), B(16; —5) u C'(10;5). Tpebyercst:
a) Hanucars obmue ypasuenust upsmoix AB u AC;

0) maiiTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHe CEPeIMHHOTO TepneHuKyisipa K cropore AC
(
(e) majiTn KoopJmHATHl TOUKH E — nepecedennst upaMuix (1) u (11);

(

’K) HAHTH KOODAMHATH TOYKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenur peopo C'Cy B orHOImEHHH 2 : 3.

2. Hoxkazatn, uto BekTOphl a(3;—1;5), b(—1;—2;1), ¢(3;2;2) obpasyor 6a3uc. Pa3noxuTh BeKTOpP
d(—1;1; —2) mo 3TUM BEKTOpaM.

3. HaiiTn KocHHyC yIiia MesKIy BeKTOpaMH @ = —2m — 9n u b = m + 2n upu |m| = 2v/2, |n| = 1,
) = %

4. Haittn np,z, npu ¢ = b+ 3c n y = a, re a(4;3; -2), b(6; —4; —1), ¢(—3;3; —1).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(8;2;8),

B(5;12;10), C(6;9;9).

6. BoruumeauTh miomagas TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 4m —3nu b = —2m — 2n

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

7. Bpranmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mmomanps rpann A; A3Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepumabl As. A1(3;—9;3), Ay(0;—8;4), Az(—2;—12;4),
Ay(5;—16;1).

8. CocTaBuTh ypaBHEHWE ILIOCKOCTH, Mpoxojsimeii dwepe3 toukum A(—5;—3;9), B(—13;—1;8),

C(—6; —4;10), u maiitu paccrosgaue or Touku S(7;0; —4) 10 9T0i MIOCKOCTH.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH T, poxosieil uepe3 Touxky M (—1;0;8) nepnenukyssipHO II10C-

kocrsiM 4 —y =0wn —dr —y — 2z = 1.

10.  CocraButh ypaBuenme npsimoit AB u mHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan
A(8;1;3), B(7,—1;7), C(6;—4;12).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
—3r—2y+2+29=0
—r -y +7=0"
12, Haiiru npoekuuio rouku M (6;9; —15) na mwiockocrs 7z + 4y — 92 + 79 = 0.

13.  Haittu yron mexay upsmoii [ : %“5 = % = Zf 1 IJIOCKOCTBIO T @ —x +y + 2+ 4 = 0.

14.  Ha wiockocru jgan rpeyroibuuk ABC ¢ sepmmnamu A(0; —3), B(13; —12) u C(—6; —5). Tpeby-
erca: (a) HamucaThb obmme ypasaenus npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HA#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.
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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 3 : 1.

2. Hokazatb, uto BekTOopbl a(3;2; —2), b(3;0; —4), ¢(—2; —1; 1) obpaszyior 6azuc. Paziokurh BeKTOP
d(8;3; —7) Mo STUM BEKTOPAM.

3. HaiiTn Kocumyc yriaa MexKIy BeKTOpaMu @ = —8m +4n u b= —3m +n upu /m| =1, |n| = 2V/3,
(m.m) = §.

4. Haiiru upy@, npu & = bu y = a+ ¢, rae a(=1;=3; —1), b(6; —1; =6), c(4; 1; =3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(6; 3;6),
B(7;2;7), C(8;—5;9).

6. BpraucanTh 1m1011a/1b TPEyTrobHIKA, TOCTPOEHHOTO Ha BeKTOpax a = m + 3n u b = 3m — 3n upn
=9 _ — =\ _ T
‘m’ — 4 |n’ - 17 (man> - 1

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty Tpaub u3 Bepuunabl Ay. A(—2;2;—4), B(0; —7;—2), D(—=5;6;—5), A1(—2;8;—5).

8. Bagana mmpamuga SABC koopamHatamu sepmua A(2;—7;10), B(0;-8;9), C(—1;—-11;8),
S(=3;7;—3):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHWYECKHE YDaBHEHUsI PAMOil, mpoxogieil uepes Touky M (—2; —1;2) napasiensb-

. o . . o r—4 y+3 _ z—6
HO TJIOCKOCTU —x — 2y — 6 = 0 1 nepHeHInKy/JISIPHO MPIMOit == =5

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(2;8;3), B(0;7;0), C(1;7;1).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON

—r—3y—52—17=0

—r+2y+32z—1=0

12. Haiitu koopaunaTel Touku M, cummerpuanoii Touke M (—10; —3; —11) OTHOCHTEIBHO TIIOCKOCTH
—4dx —by—T7z+3=0.

13.  Hafitu yroa mMexxay mpamoft [ : 5 = § = % U TJIOCKOCTBIO T @ —2x +y + 2 + 10 = 0.

14.  Ha mockocru man tpeyroabauk ABC ¢ epmmunamu A(—2;2), B(27;0) u C(—6; —6). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

1) HamucaTh obiee ypaBaenue ouccekrpuch yria BAC,

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

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.
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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. Hoxkazarp, uro Bektopsr a(4;1;—2), b(0;2;1), ¢(—1;2;2) obpasyor 6a3uc. Paz3moKuth BeKTOP
d(5; —2; —6) Mo STUM BEKTOPAM.

. Haiitn kocunyc yria mexay BekTopamu @ = m —n u b = —3m — 4n mpu /m| = 2, |n| = 1,
.\ Q_ﬂ.
m,n) = .

3
(
4. Haittu np, @, npu © = 3b+cun y = a, rae a(—5;3;1), b(—7;4;2), ¢(16; —17; —6).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockoctn AABC, tae A(2;5;8),
B(4;6;5), C(—3;3;13).

6. BorumcanTs miomnaib napasueiorpaMMa, TOCTPOEHHOT0 Ha BeKTopax @ = dm—4n u b = —2m+-3n

npn [m| =4, |n| =1, (m,n) = 7.

7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
OMYIIEHHYIO Ha 9TY I'padb u3 Bepiusbl Q. P(—7;6; —7), Q(—9;10; —10), R(—8;11; —12), S(—8; 8; —10).

8.  Bamama mupamuma SABC woopmunaramu sepumn A(—5;2;—7), B(—13;7;—4), C(—8;5;—5),
S(—4;1;6):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogrue ot Beprunbl S J0 wiockoctu ABC.

9. CocraBuTh ypaBHEHHe ILIOCKOCTH T, IPOXOJsiiieil yepes Touky M (3; —5;2) napa/ieabHO MpsMOi
z—3 _ y—1 __ 248
1

z=3
3 1

U NEePHEeHJIUKYIAPHO IIOCKOCTH 22 + Yy + 22 + 3 = 0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haifitm paccrogaue orT Touku C' 10 3TOH IpsAMOi, ecau

A(9;6;6), B(12;1;14), C(11;3;11).

11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM
Tx —y+ 2z +1=0
—10z+y—22—6=0"

12. Haiitu koopauuatel Touku M, cmvmmerpuunoil touke M (5;4;5) OTHOCHTESBHO ILIOCKOCTH
3x + 5y + 2z = 26.

13.  Haittu yron mexmy npsamoit [ : “:—+17 = % = % ¥ mIocKocThIo T 1 —Tx + 4y + z = —5.

14. Ha mrockoctu man tpeyroabauk ABC ¢ epmunamu A(0; —3), B(—7;20) u C(4; —7). Tpebyercst:
a) HammcaTh obIue ypasHenus npaMbix AB u AC
6) naiitu paauny mejuannb BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

1) Hamucath oblee ypasaenue Guccekrpuch yria BAC,

(
(
(
(r) mammcars obIIee ypaBHEHHE CEPEJUHHOTO MePIeH HKYaspa K cropore AC|
(
(e) maiiTu KoopauHATH TOuku E — nepecevenust npaMuix () u (11);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
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 pedbpo C'C B orHOImeHnn 1 : 2.

2. Hoka3zatnb, uro BekTopsl a(—1;3;3), b(1; —2; —1), ¢(—2; 1; —2) obpasyror 6azuc. Pa3mnoxurs BeKTOP
d(0; 1;2) mo 3TUM BEKTOpaM.

. HaiiTn xocunyc yriia MeskIy BeKTOpaMu @ = 3m +n u b = —2m — 2n upu |m| = 1, |n| = 2V/3,
m,n) ="

3
(
4. Haittu np, @, npu ¢ = a u y = 2b + 2¢, rae a(5; —1;-3), b(—8;-3;5), c(7; 1; —4).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(8;2;6),
B(12;1;9), C(13;1;10).

6. BbraumcsmTh maoma b napaJsiesorpaMma, IoCTPOeHHOTO Ha BeKTopax @ = —4dm+nu b = —m—3n

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

7.  Bbrumcauth 06beMm TeTpasapa ¢ BepmumHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmuubl P. P(—4;5; —18), Q(0;6; —8), R(4;7,—10), S(7;8;1).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpoXojsinei dwepes rtouku A(—8;5;—8), B(—T7;4;—8),
C(—10;9; —7), n maiitu paccrosaue ot To9kn S(—2; —6; —6) 10 3TOI WIOCKOCTH.

9. CocTaBUTh KAHOHWYIECKHE YDPABHEHUsT MPAMOil, mpoxosiieii depe3 Touky M (—2; —10; —7) mapa-
z+4 y+2 _ z+4
7l .

JIEJIBHO IJIOCKOCTH — 72X + Y — 22 — 6 = 0 1 nepueHuKyjasspHo npsaMoit = T

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

A(3:2;8), B(2;0;8), C(2; —1,9).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
T+ y —22428=0
r+2y+ 2z — 3 =0

12. Haitt woopaunarsr Touku M;, cummerpuanoit touke M(1;—1;1) oTHOCHUTENBHO ILIOCKOCTH
—Tr+2y—2z—17=0.

13.  Haittu yron mexay upsmoii [ : x_—+17 = ygi = Z—Jlr5 1 IJIOCKOCTBIO 7 @ —3x + 3y — 22 = —11.

14.  Ha muockocru jgan rpeyroiasuuk ABC ¢ Bepmunamvu A(3;1), B(24;4) u C(—3;7). 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

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 26.

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 orHOIMIEHNH 2 : 3.

2. Hokazatb, uro BekTOpHI a(3; —4;2), b(—1; —2;4), ¢(—3; 3; —1) obpasyror 6a3uc. Pa3moxurs BEKTOP
d(9; —1; —9) mo 3TUM BEKTOpaM.

3. HaiiTu KocHHyC yIIa MesKIy BeKTOpaMu @ = m +3n u b = —m — 5n npu |m| = 2v/3, |n| = 1,
=

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

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3; 3;6),

B(13;4;4), C(4;4;5).

6. BprauwcauTh momaibp mapaJuiesorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = —3m — 2n u b =

—4m —4n upu |[m| =5, |n| =5, (m,n) = L.

7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(—1; —6; —2), B(1;—5;—1), C(4;1;-3), D(5;0; —2).

8. CocraBuTh ypaBHEHHE [IOCKOCTH, poxosiiieii uepes Toukn A(5; —6;8), B(0; —5;9), C'(—1; —5;10),
u HaiiTu paccroguue ot Touku S(7; —4;0) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXOJsmeil depe3 Touky M (—2;—7;4) nepneHIuKyIspHO

IJIOCKOCTIM 20 — Y — T2 —7=0wu —x 4+ y + 4z = —3.

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

A(1;5;3), B(—6;3;0), C(5;6;5).

11. TlpuBecTn K KAaHOHHYECKOMY BHJLY OOIIHE ypaBHEHUS MPSAMOii
6x +vy +9=0
r —y+2-2=0

12, Haittu mpoeknumio touku M (9;25; —19) ma mwiockocts —5x — 9y + 9z — 120 = 0.

13.  Haittu yron mexmay npsmoit [ : = == W IUIOCKOCTBIO 7 : —x +y — 32 + 10 = 0.

et _ ytT _ 22

—2 2 1

14. Ha mmockoctu man tpeyroasauk ABC ¢ sepmmmnamu A(—3; —3), B(—2;4) u C(—11;5). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

0) maiiTu aauny mejuann BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOIO TepneHIuKysipa K croporne AC,
(
(e) majiTn KoopAuHATHl TOUKH E — nepecevenust upsaMbix (1) u (11);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 27.

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

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

3. Haiitn kocmuyc yria Mexay BekTopamMu @ = 4m —m u b = m —n upn /m| = 2, |n| = 1,
(m,n) = 3.
4. Haittu np, @, npu © = 2b+ cn y = a, rae a(4; —6; —5), b(—1;1;2), c(4; —1; -10).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2;4;3),
B(—2;11;11), C(—1;9;10).

6. Boraucauts mwiomnaib napasuiesiorpaMmmMa, TOCTPOCHHOTO Ha BEKTOpax @ = —3m—+2n u b = 2m+-3n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(8;0;7), B(13;—2;5), D(4; —5;6), E(8;3;8).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, Opoxojsinei depes rtouku A(5;—4;—9), B(6;—6;—8),
C'(9; —9; —7), u maiitu paccroguue ot Touku S(0;7;1) 10 ITON MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOsIIeil depe3 Touky M (—3; —2; —9) mapauienbHo mpsi-

=5 _ Y _ z pox+d _ y+5 _ 2—6
MbIM _9—_2—51/1 5 1~ 3 -

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

A(52;2), B(3;1;1), C(2;0;1).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
r+y +22+ 5 =0
r+2y+52+16=0"

12.  Haiitu koopaunars Touku M, commverpuanoit Touke M (—14;17; —8) OTHOCHTENTBHO TIOCKOCTH
—Tx+ 9y — 4z = 64.

. " 2 —
13.  Haittu yron mexay upsmoii [ : x_—+15 = _il = Z_lg 1 IJIOCKOCTBIO 7 : & — 8y — 2 = 6.

14. Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepumnamu A(1;3), B(—4;18) u C'(—23;11). Tpebyercst:
a) Hanmcarh obmue ypasuenus npaMeix AB u AC;
0) maiitTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 28.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa A By, a M nenut pebpo AD B orHOIIEHHHN 3 : 2.

2. Hokazath, uro BekTOpsl a(2; —3;1), b(—3;5; —1), ¢(—3; 1; —2) obpasyror 6a3uc. Pa3moxuth BeKTOP
d(—1;9;1) mo 5TUM BEKTOpaM.

3. Haiitu kocumyc yria Mekay BeKTOpaMu @ = —2m —2n u b = —m + 3n npu /m| = 2, |n| = 1,
(7w = 1.

4. Haiitu np, @, npu ¢ =a +cu y = b, rae a(—7;3; -10), b(—1;-1;-5), ¢(1;2; 7).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(4; 15 2),

B(9;2;1), C(12;2;2).

6. BwraumcauTh mIomma b mapaJsuiesorpaMma, TOCTPOEHHOTO Ha BeKTopax @ = —m—3nu b = —2m—3n

npu [m| =2, |n| =4, (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(9;6;—9), B(8;2;—9), D(10;16; —7), A;(11; —3; —14).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, mpoxoisdmieii depe3 rmouku A(4;10;—8), B(—3;6;—13),
C(7;13; —6), u maiitu paccrosaue ot Touku S(6;8;0) 10 ITON MIOCKOCTH.

9. CocTaBuTh ypaBHEHNE IIOCKOCTH T, Tpoxofsmeit yepe3 Touky M (—8; —1; —10) mapamieabHo mpsi-

e =3 _ y—2 _ z4+6 _
MOl =7 = 5= = =2 U UePUeHUKY/IAPHO IOCKOCTH —X + Ty — 2 = —3.

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

A(6;7,7), B(5;3;12), C(5;2;13).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
r +5y—32—23=0
20+2y— 2z + 5 =0

12.  Haittu mpoekuumio Touku M (23; —21; —5) #a mwrockocts 6x — Ty — z + 54 = 0.

13.  Haiitn yron mexay npamoit [ : § = _i14 = zT_‘r’ 1 IJIOCKOCTBIO 7 @ or — 4y + 4z — 3 = 0.

14. Ha mrockoctu man tpeyronbuuk ABC ¢ Bepmmmnamu A(4; —2), B(—23;29) u C(16;2). Tpebyercst:
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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 29.

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

2. Hoxkazatn, ato BekTOphl a(—3;—1;0), b(4;2;3), ¢(—2;0;1) obpasyor 6asuc. Pa3moxuTh BeKTOP
d(—3; —1;4) mo 3TUM BEKTOpaM.

[T} —_—
3. Haiftn Kocunyc yria MexkIy BeKTopaMu @ = m—nub=m+nnpu /m| =3, [n| =2, (m,n) = 3.

4. Haiitu np, @, npn © = a +2c n y = b, e a(l; —1; -2), b(—4; -2;5), c(—2; —1;2).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(5; 6;2),
B(10;8;5), C(8;7;4).

6. BorumcauThb maomagb TpeyroJbHUKA, TOCTPOCHHOrO HA BeKTopax @ = 4dm —4dnu b = —3m +n
npu |m| =4, [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(9;9;9), B(11;13;2), D(11;12;2), E(10;10;5).
8. Bamana nupamuiga SABC koopaunaramu sepiun A(0;2; —7), B(—1;0;=8), C(2;5;—4), S(1;8;2):

a) COCTaBUTH ypaBHeHue miockocru ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHUE IJIOCKOCTH 7, HPOXosiieii yepes rouky M (—5; —3;9) napaJuiesibHO HpsiMbIM
z—6 __ y+3 __ z—5 z+1 _ y—=1 _ 242

—1 —2 —1 3 1 0
10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(4;2;5), B(6;7;12), C(5;5;9).

11. llpuBecTu K KAHOHHYECKOMY BHUJLy OOIIME YpaBHEHHS IIPAMON
r+3y—z — 3 =0
—r—Ty+22+10=0"

12, Haiiru npoekuuto rouku M (16;23;22) na wiockocts —7x — 6y — 9z — 50 = 0.

z+5 __ y—8 __ z+4
1 1

13.  Haittu yron mexay upsmoii [ : —

" ILJIOCKOCTBIO 7 : 2x + 2y — z + 13 = 0.

14.  Ha mnockocru pan rpeyroasuuk ABC' ¢ sepumnamu A(1; —5), B(—9; —25) u C'(—11; —11). Tpe-
Oyercsa: (a) mamucarh obmuiue ypaHeHust npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;

I) HAKCATDH O0IIee YpaBHEHHE CePeTNHHOTO NepIeHIuKyaspa K cropone AC,

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 30.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pebpo B1C; B orHOmeHun 2 : 1.

2. Hoxkazatn, uto BekTopnl a(0;—1;2), b(1;—3;0), ¢(—2;4;1) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(0;7; —8) mo STHM BEKTOpPAM.

3. HaiiTn KocuHyc yIiia MesKIy BeKTOpaMu @ = —4m +2n u b = 2m — 2n npu |m| = /2, |n| = 2,
() = 5.

4. Haittu np, @, npn ¢ = a +2c n y = b, e a(—8;9;3), b(3; —1; -1), c(4; —3; -2).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2;5;1),

B(5;10; —1), C(—2;—2;4).

6. Buraucantb mioma/ib napaJjiesorpaMma, MoCTPOEHHOIO Ha BeKTopax a = —m+4n u b = 4m —2n

npu [m| =1, |n| =4, (m,n) = 7.

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepmuabl Ay, A(1;4;9), B(0;1;11), D(—1;10;2), A;1(3;11;4).

8. CocTaBuTh ypaBHEHHUE ILJIOCKOCTH, IpoXosiiieil yepes3 Touku A(—1;5;10), B(2;4;11), C(4;3;11), u
HaiiTu paccroguue ot Touku S(3; —2;7) M0 ITOH MIOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHUs MPsAMOii, Tpoxosmeii yepe3 Touky M (—5; 1;2) mapasiieabHo
43 _ y+6 _ 243

wnockocrn —4x + 3y + 2 + 2 = 0 1 nepueHuKyIApHO NPAMOi 5 - 5

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

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
r+2y+ 2z +2=0
4o +3y+22—2=0

12, Haittu mpoeknumio touxku M (1;9; —3) na miockocts 2o — 2y + 2 + 1 = 0.

13.  Haittu yron mexmay npsmoit [ : = 45 = = U IJIOCKOCTBIO T @ —x +y — 2 = 13.

245 +7 _ 2

2 2~ -3
14. Ha mnockoctu man tpeyronbauk ABC ¢ seprmmnamu A(—1; —5), B(—3;6) u C(—9; —1). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix AB u AC;

6) maiitu nauHy mMeauansl BD;

B) HaiiTH JIJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

(

(

(

(n) mamucarb obiee ypapaenune 6uccekrpucel yriaa BAC,

(e) maifTu KoopauHATHL TOUKH E — nepecedenus nupamoix (1) u (x);
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapwuanT 31.

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 pe6po CC B oTHOmeHun 2 : 3.

2. Hokazath, uro BekTOpH a(—2;2; —1), b(2;3; —4), ¢(—3; 3; —1) obpasyror 6a3uc. Pa3noxurs BeKTOP
d(—3;8; —6) Mo STUM BEKTOPAM.

HaiiTi KOCHHYC yIia Me:KIy BEKTOpaMi @ = 2m —2nu b = —m —n upu |m| = 2, |n| = V2,
) =

3.
(m,n
4. Haittu np, @, npu ¢ =a u y = b+ ¢, rae a(—1;-2;6), b(4;3; -7), c(1; —1;1).
D.

~13

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, Teprien K yasipaoro mwiockocrn AABC, tae A(3;2;2),
B(0;5;7), C(—2;6;9).

6. DBbraucauThb 1WI0MaAb TPEYTroJbHUKA, MOCTPOEHHOTO HA BeKTOpax @ = —4dm +2nu b= -3m +n

npu |m| =5, n| =3, (m,n) = §.
7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHY IO HA 9TY Tpanb u3 Bepuunnl A;. A(—3; —5; —9), B(—12; —8; —=7), D(—7; —6; —8), A;(5; —1; —10).

8. CocraBuTh ypaBHEHHE ILIIOCKOCTH, Tpoxosieii depes Touku A(2;6; —7), B(3;2;—7), C(0;9; —6), u

HafiTh paccrosinue ot Touku S(3; —6; —4) 70 3TO¥ MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILJIOCKOCTH 7, Ipoxojdiieil yepes touky M (—8;—9;4) nepuenukyasipHO
I0CKOCTsIM 32 —y =0m 2x — 2y — 2 — 1 =0.

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

A(656;6), B(7;4;6), C(7;5;7).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
—r+4y + 2 =0
—r+Ty—2—14=0"

12.  Haiitu npoexuio rouku M (—35;3; —7) na miockocrs —9x + 3y — 4z = 34.

13.  Haittu yron mexay upsmoii [ : + = Z—+5 1 IJIOCKOCTBIO 7 @« + 2y + 2 + 11 = 0.

14.  Ha nuockoctu pan tpeyroibauk ABC ¢ epummnamu A(—1; —1), B(—16; —6) u C(—5; —13). Tpe-
Oyercsa: (a) mamucarh obmuue ypaHeHust npsimbix AB u AC;

(6) nmaiitu gy Meauanbl BD;

(B) HafiTH JJTMHY BBICOTHI, OMYIIeHHON 3 Bepruubl C'

(r) Hammcarh obIee YpaBHEHHE CEPEJIUHHOTO MEPIeHTUKYastpa K cropore AC;
(n) manucarb obiiee ypapaenne ouccekrpucel yriaa BAC,

(e) maifTn KoopaAUHATHI TOUKH F — nepecedenns npaMeix (1) u (x);

(

’K) HA#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO Npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapuanT 32.

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 oTHOIIEeHUU 3 : 2.

2. Hokazatb, uto BekTOpbl a(4;2; —3), b(—5; —1;2), ¢(6;2; —3) obpasyior 6azuc. Pazioxkurh BeKTOP
d(6;8; —10) mo 3TUM BEKTOPaM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMu @ = —2m — Tn u b = —m — 3n upu |/m| = 2V/3, |n| = 1,

(M) = =,

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

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2;9;7),
B(9;18;3), C(4;11;6).

6. Bpramcantsb momma b TpeyroabHIuKa, TOCTPOEHHOTO Ha BEKTOpaxXx @ = 3m — 2n u b = 4m — n upu
_ _ — =\ __ 27

‘m’ =2, |n’ =1, (man> - 3

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

OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl R. P(6;6;6), Q(4;6;7), R(3;5;8), S(16;4;11).
8. CocraBuTbh ypaBHEHHUE MIIOCKOCTH, mpoxosiieil uepes rouku A(0;5; —4), B(1;0; —3), C(—2;6; —5),
u HaliTu paccrosgaue ot Toukn S(—1; —8;2) 10 ITOH MIOCKOCTH.

9. CocraBUTh KAHOHWYIECKHE YPABHEHUsT MPAMOil, mpoxosiieii depe3 Touky M (—4; —2; —10) mapa-
46 _ y+4d _ 2z

JIEJILHO IJIOCKOCTH —42 + y = 2 1 NePUeHUKYIAPHO IPAMOi 5 3 T

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

A(9;4;4), B(14;6;1), C(6;3;6).
11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
r—5y+224+13=0
—x4+Ty— 2z —12=0"
12.  Haittu koopaunarsl touku M, cummerpuunoit Touke M (—10;1; —2) OTHOCHTEIBHO MIIOCKOCTH
9z + 2y + 2 = 39.

13.  Halfiru yroa mexjy upamoit [ : 52 = £= = 222 u mwiockocrbio 7 @ —4x — 4y — 2 = 14,

z+3 y—6 z2—3
1

14.  Ha mockocru jan rpeyrosabuunk ABC ¢ sepumnamu A(4;2), B(18;4) u C(0;6). Tpebyercsa: (a)
HammcaTb o0Iue ypapuerus npsmbix AB u AC
6) Haiitu nauHy Meauanbl BD;
B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;
I) HAKCATDH O0IIee YpaBHEHHE CePeTNHHOTO NepIeHIuKyaspa K cropone 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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 33.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenur peopo BC' B orHOmenun 1 : 2.

2. Hoxkazatn, uto BekTOpbl a(—4;3;—5), b(3;0;5), ¢(3; —1;4) obpazyor 6asuc. Pa3noxuTh BeKTOp
d(6; —1;9) mo STHM BEKTOpaM.

3. HaiiTi Kocumyc yria MexKay BeKTOpaMu @ = —m 4+ 2n u b = 3m — 4n upu |m| = 2, |n| = /3,
(m,n) = §.

4. Haittu np,, upu = 3a +2c u y = b, rae a(0; —1;0), b(1; —1;1), e(—2;1; —2).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(4;4;6),

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

6. BpramcanTb momma b TpeyroabHIKa, TOCTPOEHHOTO Ha BeKTOpax @ = 4m — 2n u b = m — 2n upu

_ _ —=\ __ 37w
‘m’ - 37 |n’ - 47 (man> - 4

7.  Bprunmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mwmomanps rpann A; A Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpanb u3 Bepumabl Asz. A;(—8;0;9), Ay(—9;—4;9), A3(—9;1;13),
Ay(—10; —1;14).

8. CocraBuTh ypaBHEHHE TLIOCKOCTH, mpoxosiieii depe3 Toukn A(0;9;7), B(—5;6;14), C(2;10;6), u
Hafitn paccrosiaue ot Touku S(—3;1;0) 10 5T0# MI0CKOCTH.

9. CocraBuTh KAHOHUYECKHE yPaBHEHUs LPAMOii, npoxojgiieil yepes rouky M (—7;—5; —5) napaJ-

_ o z—6 _ y—6 _ z—3
JIEJIBHO NJIOCKOCTH & — 9y + 2 — 3 = 0 u nepuenuKyjaIgapHo npsMoit 7 = S = 5=,

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

A(1;8;5), B(0;9;4), C(8;0;11).

11. IlpuBecTn K KAaHOHHYECKOMY BHUJYy OOIIue ypaBHEHHS IPSMOIl
r+y +1=0

—2r—y+2—15=0"
12.  Haiiru npoekuuio rouku M(—1; —16;0) na wiockocrsb 2z + 5y — 2z = 17.
xz+4 y—6 z—8
—2

=== W ILJIOCKOCTBHIO T ¢ — Yy + 2 4+ 13 = 0.

13.  Haittu yron mexay upsmoii [ : G 3

14. Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepumnamu A(1;0), B(—3;28) u C'(—11;12). Tpebyercst:
a) HanucaTh 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 KoopAuHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
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 2 : 1.

2. [Hokazath, uro BekTOpH a(—4;3;2), b(6; —4; —3), ¢(5; —3; —2) obpasyior 6a3uc. Pa3moxuth BEKTOP
d(1; —2; —3) mo 3TUM BEKTODaM.

. HaiiTn Kocumyc yriia MeskIy BeKTOpaMH @ = —5m —3n u b = 2m +n upu |m| = 1, |n| = 2V/3,
m,n) ="

3
(
4. Haittu np, @, npu ¢ =b+cu y = a, rae a(1;1;1), b(5;3;4), ¢(0;2; -3).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(0; 2;8),
B(1;9;8), C(—1;-2;9).

6. Boraucauts mwiomnaib napasuiesiorpaMmmMa, TOCTPOEHHOTO Ha BEKTOpax @ = 3m—+2n u b = —3m+4n

npu |m| =5, |n| =2, (m,n) =3¢
P ’ ’ ) 4

7. Bbramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'panb u3 Bepiuabl C. A(6; —7;2), B(4;—12;11), C(6;—5;3), D(5; —16;7).

8. CocTraBuTh ypaBHEHHe ILIOCKOCTH, mpoxoigmieil wepes toukn A(7;—9;—-9), B(6;—8;—10),

C'(12; —12; —5), u naiitn paccrostaue ot Touku S(—3;0;7) 10 3TOi IOCKOCTH.

9. CocTaBuTh KAHOHUYIECKHE YPABHEHWs TpsMOii, mpoxosmeil epe3 touky M (—7; —5; —2) mapai-
T+5 y+1 _ 2-5
2

JIETBHO TJIOCKOCTH —HX + 2y + 62 — 4 = 0 u nepunesIuKyasapHO NPAMOit

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

A(5;4;1), B(1;5;—4), C(8;3;5).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
3r—y +424+14=0
T —2y+92+29=0"

12. Haittn woopaummater Touku Mp, cumverpmanoit Touke M (6;8;11) OTHOCHTESBHO IIOCKOCTH
—3r — 5y — 4z = 23.

13.  Haittu yron mexay upsmoii [ : %‘8 = # = ZT“ U IJIOCKOCTBIO T & +y — 2 — 7 = 0.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epuunamu A(—1; —4), B(—29; —8) u C'(3;0). Tpebyercst:
a) HanmcaTh obmue ypasHenus 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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 35.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pebpo B1C; B orHOImEHNH 3 : 1.

2. Hokazatp, uto BekTopnl a(l; —1; —2), b(2;0; —3), ¢(—1;2;2) obpasyior 6azuc. Paziokurh BeKTOP
d(6;3; —7) M0 STUM BEKTOPAM.

3. Haiite xocumyc yrma MexIy BeKTopamMu @ = bm —2n u b = —m + n upu |/m| = 1, |n| = 2,
() = =

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(9;2;6),

B(6;1;5), C(13;3;4).

6. BoramcanTs moma s TpeyroJbHIKa, TOCTPOEHHOTO Ha BeKTopax @ = m —n u b = —4m + 3n upn

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

7. Boramcsaurs obbeMm napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunabl By. A;(—2;7;9), A2(3;10;7), A4(2;6;6), B1(—11;8;15).

8. Bagana mmpamuga SABC koopamnatamu Bepmua A(5; —2;—6), B(10;0;—5), C(13;1;—4),
S(—8;3;4):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEeHHe IJIOCKOCTH T, TIpoXosiiieii yepes touky M (1; —1;7) napajiieabHo mpsiMoi
e

5 _ y—=2 __ z+8 _
2 = 2% = Z° ¥ nepneH uKyIApHO IIIOCKOCTH —T — 5y + z = —5.

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

A(8;0;4), B(7;—4;9), C(7;—5;10).

11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
2v+y— 2z + 6 =0

r +y+2z4+11=0
12.  Haiitu npoexruio roukn M (—32; —10;9) Ha mwrockocth —7x — by + 2z + 20 = 0.

z+5
3

=2 = 2H g ockoersio T +y — 2 = 11

13. Haittu yroa Mexkjay mpsamoii [ :
14. Ha mwrockocru nan tpeyroapauk ABC ¢ Bepmmuavu A(—5;1), B(—4; —6) u C(—13; —7). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu pauny Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO 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', CHMMETPpUIHON Touke B oTHOCHTE BHO Npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 36.

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 pebpo A;B; B orHOImeHnn 1 : 2.

2. Hokazatb, uto BekTOpb a(2; —4; —5), b(2;2;1), c(1; —5; —5) obpaszyior 6azuc. Paziokurh BeKTOP
d(8;2; —2) mo STUM BEKTOPaM.

3. HaiiTi Kocumyc yria MexKIy BeKTOpaMH @ = m — 4n u b = 3m — 9n upu |m| = 2V/3, |n| = 1,
() = =.

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(3;2;6),

B(5;3;0), C(4;3;5).

6. BoruumeauTh miomagas TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 2m —4n u b = —2m — 2n

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

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. A1(3;5;—9), A3(4;0;—4), A4(5;7; —12), B1(5;3; —8).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosiieii yepe3 Touku A(7; —1;9), B(6;—9;11), C(6; —4;10),
u HaliTu paccrognue ot Touku S(2;7; —4) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXosiieir depe3 Touky M (1;4; —7) mapaaiesbHo mTpsiMbIM

x—2_y—4_z—1ﬂx—2_l_z—2
-1~ 5 T -1 2 =3 1

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

A(2;5;1), B(6;4;—6), C(—1;6;6).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI

{ 32— 9y — 52— 8=0

— 2z +5y+224+1=0

12. Haiitu koopauuaTe Touku My, cummerpuanoit Touke M (9; —10;2) 0OTHOCHTETHHO IIOCKOCTH 3T —
dy+ 2z —4=0.

13.  Haittu yron mexay upsmoii [ : %‘7 = y_;f = Z_—+15 1 IJIOCKOCTBIO T @ —2x + 2y + 52 4+ 2 = 0.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epuunamu A(4; —4), B(2; —15) u C(—4; —8). Tpebyercst:
a) HanucaTh 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 KoopAuHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 37.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pebpo B1C) B oTHOIIEHHH 3 : 2.

2. Hoxkazatn, uto BeKTOpHI @(2;5;4), b(—1;—-3;—2), ¢(1;4;3) obpasyor 6asuc. Pa3noxuTh BeKTOp
d(—2; —7; —4) mo 3TUM BEKTOPaM.
HaiiT KOCHHYC yIJIa Me:KIy BeKTopaMu a = 2m + 8n u b = —2m — 6n npu |m| = 2V/3, |n| = 1,

__ 5
) =%

3.
(m,n
4. Haittu np,z, npu ¢ =b+cu y = a, rae a(2;-2;3), b(—2; -3;6), c(2; —1; —12).
D.

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, TepIien K yasipaoro mwiockocrn AABC, tae A(4;9;3),
B(12;14;6), C(—1;6;2).

6. BpraucanTh 1m1011a/1h TPEyTrobHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 4m — 3n u b = m + 3n upn

_ _ o
‘m’ - 47 |n’ _ 17 (m ’I'L) 6 "
7. Beramcsurbh 00beM TeTpasapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomaas rpann Ay A3 Ay u BbI-

COTY, ONYIIEHHYIO HA 9Ty I'palb u3 Bepumabl Ay, A1(8; —14;8), A2(9;—9;9), A3(6;—9;7), A4(8;—2;8).
8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, TpOXojsieii depes touku A(—5;—2;—6), B(—4;—3;-7),
C(—7;5; —3), u Haiitu paccrosguue ot To9ku S(—6;1;4) m0 9TO¥ WIOCKOCTH.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOJdIIeil depe3 Touky M (—2; —8; —3) mapautesbHoO Tpsi-

z—2 _ y—=b5 __ z—6 z4+6 _ y—6 _ z
MBIM 79— = "—=p = =/ U 5~ =73 = 3

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

A(1;5;2), B(0;2;0), C(0;1; —1).
11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
2045y +32—23=0
-~z —y—2+6=0
12.  Haittu npoekmuio Touku M (12; —24; 1) Ha mwiockocTs & — by — 32 = 24.

13.  Haittu yron mexmay npsmoit [ : “_—_12 = % = % U IJIOCKOCTBIO 7T @ —2 + Yy — 2 = —7.

14. Ha mnockocru pan tpeyroabnuk ABC ¢ Bepmunavu A(—2; —4), B(—20; —3) u C'(6; —16). Tpeby-
ercs: (a) Hanmcars 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 E — nepecedenus nupamoix (1) u (x);

(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 38.

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 DD, B oTHomeHuu 2 : 3.

2. Hokazatnb, uro BekTopsl a(—1;0;2), b(—1;3; —1), ¢(3; —1; —6) obpasyror 6azuc. Pa3mnoxurs BeKTOP
d(—3;—2;9) mo 3TUM BEKTOPaM.

3. Haiitn Kocuuyc yriaa Mexay BeKTOpamMu @ = m —bn u b = m +n upun /m| = 2, |n| = 1,
(m,n) =%
4. Haiitu np, @, upu ¢ =b+cu y = a, rae a(—3; —2;-2), b(=9;1;0), c(6;4;5).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(1;8;7),
B(2;6;6), C(2;11;7).

6. BpraucanThb 1mI0ma/ b TPeyroabHUKa, TOCTPOEHHOIO Ha BeKTOpax a = 3m — 2n u b = m — 3n upn

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

7.  Bbramcauth 06beM TeTpasapa ¢ BepuimHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl Q. P(—4; —4;3), Q(—11;—-2;11), R(—3;—4;1), S(—7; —5;6).

8. CocraBuTh ypaBHEHHe ILIOCKOCTH, mpoxojsiieii depe3 touku A(—4; —10;—2), B(—2;-9;—2),
C(—3;—9; —1), n naiitu paccroguue ot Touku S(8;6; —3) 10 ITOM IOCKOCTH.

9. CocTaBuTh KaHOHMYECKHE YPABHEHHS MPSIMOi, mpoxoasgiieir depe3 Touky M (0;5;4) mapaiieabHo

T4 _ y+2 _ 22

wiockocT —9 + 2y — 2z + 4 = 0 u nepueHuKyIsipHO IPAMOR = i 5

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

A(2;9;2), B(1;8;3), C(6;12; —3).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI

r+y + 2 =0
—4dx—2y+2—25=0"

12, Haittu mpoekuumio Touku M (17; —1; —9) ma mwrockocts 3z +y — 2z = 15.

_ 1 _
%* %:%HHﬂOCKOCTbIOW::E—2y—z:—3.

13.  Haittu yron mexmay npsmoit [ :

14. Ha mnockoctu nam tpeyronmpuuk ABC ¢ Bepmunamu A(—5;0), B(—14;13) u C(—9; —12). 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

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.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
BapmanT 39.

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. Hoxkazars, uato BexTopnl a(4;4;5), b(3;4;3), ¢(2;1;3) obpasyior 6azuc. Paziokurh BeKTOp
d(0; —4; 3) mo STHM BEKTOpPaM.

3. HaiiTu KocHHyc yriia MexKIy BeKTopamMu @ = m +2n u b = 2m + 2n upu |/m| = 2, |n| = /3,

— =\ __ 57w
(m7 ’I’L) - 6
4. Haittu np, @, npu © = a +cu y = b, rae a(—4;6;3), b(—2;3;2), ¢(0; -7;1).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(2;4;6),

B(—-2;5;7), C(7;3;6).

6. Boramcauthb mioma b TpeyroabHIKa, TOCTPOCHHOTO Ha BEKTOpaxX @ = M + 4n u b = 2m — 2n upu

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepmunnl E. A(3;8; —8), B(1;11;—12), D(2;6;—1), E(0;14; —18).

8. CocTaBuTh ypaBHEHHUE IJIOCKOCTH, IpoXosiiieil yepes Touku A(8; —1;10), B(7;4;12), C(7;3;11), u
HaiiTu paccroguue ot Touku S(—4; —2;8) 1m0 ITOM IOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs MPIMOii, mpoxosimeit aepe3 Touky M (—8;4; —2) mapasieb-

_ e r—5 _ y+8 __ z—2
HO IJIOCKOCTH T + Y — 32 — 8 = 0 M nepueHuKyasipHO IPAMOR = = = = Z=.

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

A(9;1;0), B(11;0; —5), C(8;2;3).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
—3r—2y+2—29=0
—4xr—vy —23=0"

12, Haittu mpoeknmio touxku M (21;10;27) ma mwrockocts —6x — 4y — 5z = 7.

13.  Haittu yron mexmay npsmoit [ : ”"_—+12 = y=2 _ =48

= 5 ¥ IWIOCKOCThIO T @ —2x —y — 2 — 3 = 0.

14. Ha mmockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(—3; —2), B(7; —22) u C(—1;2). Tpebyercst:
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.



