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

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

2. lokazaTh, 910 BeKTOpHl a(—5;—2;1), b(2;3;1), ¢(—5; —6; —2) obpa3zytor 6azuc. Pa3nokurh BEKTOP
d(—3;—3; —1) mo 3TuM BeKTOpaM.

3. Haiitn KOoCHHYC yriia Meskiy BekTopamu @ = 4m +9n u b = m + n upu |m| = V3, |n| = 2,

(M) = &,

4. Haittn np,x, ipu * = @ u y = b + ¢, rae a(5; —2; —6), b(5; —2; —5), ¢(—11;1;8).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasspaoro miockoctu AABC, rme A(9;6; 3),
B(10;7;3), C(10;13;4).

6. BerancamTh 1I0ma b napaJsiieiorpaMma, ToCTPOeHHOrO Ha BeKTopax @ = m +4n u b = 3m — 3n

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

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

8. Beruncantsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
OMYIIEHHYIO HA 3Ty I'padb u3 Bepiuabl P. P(—13;7;-9), Q(—5;0;—3), R(—10;4;-7), S(—8;3; —4).

9. HaiiTu KocuHyC OCTPOTO YIia MeyKIy MIOCKOCTAMEU ¢ : 3x — 4y —2z2 =13 u 2 — 2y —6 = 0.

10. Bamama mwmpammma SABC woopmmnartamu sepmuu A(1;—10;2), B(2;-9;1), C(-9;—11;4),
S(7;—5;3):

a) cocTaBUTH ypaBHenue miockoctu ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEeHHUe IIOCKOCTH T, TIPOXOstiieil uepes Touky M (7;7; —4) nepneHanKyaspHO MI0C-
koctaM ¢+ 3y + 2 —4=0ux —4y + 22 = —5.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecin A(4;7;6),

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

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
204+y+ 2z +18=0
x 4+y—42+25=0"

14. Haiitn koopauuars Touku M, cummerpudanoii Touke M (2;0; —1) OTHOCHTENIBHO IIOCKOCTH —3 +
3y + 8z = 27.

ut2 — 27y mockocTbio T x4+ y + 2 — 14 = 0.

i a7, 41
15. Haiitu yroor mex 1y mpamoit [ @ £5- = 4= = 24

16. Ha mockoctn maun tpeyroasuuk ABC ¢ Bepumunavu A(—3; —4), B(2; —19) u C'(21; —12). Tpebyer-
cst: (a) Hamucarh obiue ypapaenus npsambix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

JK) HAWTH KOODJUHATH TOUYKH F, CHMMeTPUIHON TouKe B oTHOCHTE BHO Npsamoii AC.



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

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

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

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

() = 2.

4. Haiiru np,x, npw = b u y = 3a + ¢, rae a(—1; =6; 1), b(=1; =6;2), ¢(6; 21; —4).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIspaoro miockoctu AABC, rne A(1;7;1),
B(0;3;3), C(0;6;2).

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

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

7. Jlexar sin rouku A(8;5;3), B(11;8;2), C(13;5;1), D(6;3;4) B 0HOil 1iockocTu?

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OIYIIEHHYIO Ha Ty rpatb u3 Bepiutbl Bi. A1(—9;9; —2), As(—8;8; —4), A4(—6;2; —10), B1(—11; 16;5).

9. HaitTu KocuHyC OCTPOTO YIiIa MeXKIy MIOCKOCTIMU @y — 2 — 15 =0mu f: —2x — Ty — 5z = —5.

10. Bamana mupamuga SABC koopaunaramu Bepmua A(—10;5;8), B(—8;2;9), C(—9;1;9), S(0;2;7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHHE IIOCKOCTH T, TPOXOdAIIeit depe3 Touky M (6; —3;5) mepnenuKyaspHo TI0C-
KocTsM T+ b5y —2+1=0un2zx+4y—2—-8=0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' j10 9T0# npsimoii, ecau A(2;2;4),

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

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIHMe ypaBHEHUS HPAMOit

{ —3r+y+2—25=0

r —y +11=0
14. Haiitu npoeknuto Touku M (—9;43; —28) na miockocts 3z — 10y + 6z + 45 = 0.

15. Haittn yron mexmy npsamoit [ %37 = _if = 2 U IWIOCKOCTBIO T : —& — 2y + 2z — 14 = 0.

16. Ha miockocru pan tpeyroibauk ABC ¢ Bepmunamu A(—1; —1), B(—11; —21) u C(—13; —7). Tpe-
Oyercs: (a) mamucarh obmre ypaBHeHust npsimbix AB u AC;
6) maiitu juHy Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 Beprmuabl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(

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



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

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

2. Jlokasarb, uro BekTopbl a(—1;3;1), b(—2;5;4), ¢(1; —3; —5) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—1;0;3) mo 9TUM BEKTOpaM.

3. Haiitu kocunyc yrra mexmy Bektopamu @ = 3m —3n u b = 3m —n upu /m| = 1, |n| = 2

(m,m) = 3.

4. Haiiru ip,x, npn = b u y = 3a + ¢, v1e a(=3; =2;3), b(5;4; =6), ¢(6; 11; —4).

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

6. BoraucyimTh 1m10ma b TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOpax a = —2m —4n u b = —2m + 2n

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

7. Jlexar sin rouku A(5;5;9), B(4;1;4), C(4;0;3), D(5;4;8) B 0aH0il 1110cKOCTU?

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaaun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuunabl A;. A(7;0;0), B(4;3;—1), D(8;1;4), A(7; —4; 7).

9. HaitTu KocuHyC OCTPOTO YIiIa MeKIy MIOCKOCTIME ¢ : 6x +y —Tz=8u f:x+y—1=0.

10. Bamama mmpammma SABC woopaunaramu weprmumu A(—3;—3;—1), B(—6;1;-7), C(-7;2;-38),
S(—4;—6;7):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, MpOXojgdiieii depe3 Touky M(—2;—5;9) nepneHanKyaspHO
IJIOCKOCTIM —= — Yy — 22 =0u 6z + 2y + 32 — 1 =0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecnn A(3;0;9),

B(8;—6;13), C(4;—1;10).

13. [IpuBecTn K KAHOHHYECKOMY BHUJLy OONIHE ypPABHEHUs IPIMOi
—Tr4+y—2z—3=0
—2r+y— 2z —4=0"

14. Haiitu koopgunarsl Touku M, cummerpuunoit Touke M (—6;12; —15) OTHOCHTEIBHO MJIOCKOCTH
—dox+Ty—Tz—42=0.

15. Haittu yron mexmy npsamoit [ : xf_;‘ = y—;6 = % U TJIOCKOCTBIO T @ 2T + Yy — 32 = —13.

16. Ha mwrockoctu man tpeyroipuuk ABC' ¢ Bepmunavmu A(—2; —2), B(15;4) u C'(22; —18). Tpebyetcst:
a) Hamucarh obmue ypasuenus npaMbix AB u AC;

6) maiitu puny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprumubl C;

I) HaIucaTh 00lee ypaBHEHHe CepeIMHHOrO epneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

ON TN TN TN N TN N

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



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

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

2. JlokazaTh, 910 BeKTOpHI a(2; —5; —5), b(2; —2; —3), ¢(—1; 1;2) obpasytor 6azuc. Pa3noxkurbh BEKTOP
d(1;5;5) MO 9TUM BEKTOPaM.

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

(m,m) = 3.

4. Haittn np,x, pu = b u y = a + 3¢, t1e a(19;0; —9), b(—4;3;1), ¢(—5; —2;2).
5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIsspaoro miockoctu AABC, e A(9;4;2),
B(11;1;7), C(6;9; —6).

6. BeraucanThb 1moia s napaJsieorpaMMa, IMoCTPOeHHOT0 Ha BeKTopax @ = 2m +2nu b =2m — 3n
npn |m| =5, [n| =1, (m,n) = 7.
7. Kommnanapust s Bektopsl a(1;1;1), b(0;1; —1), €(2;3;1)?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(6;—5; —1), B(7;—7;3), D(10;2; —2), A;(3; —8;—3).

9. HaiiTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA @ —3¢ — 2 —Hh=0u f: —2x —y+ 2z =71.

10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxosmieii uepe3 Ttoukn A(7;5; —8), B(8;4;—5), C(6;7; —10),
u HaiiTu paccrosune or Touku S(7;0;6) 10 3TOi MWIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXOJsIieii depe3 Touky M (2;2; —9) napaaeabHO MpsMbIM
x+4 _ y—6 __ z—2 z—1 y—>5 __ 245

—_= = H— = &=—F— —

-7 1 0 —4 1 1

12. Cocrauth ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(7; 2; 8),

B(6;—1;4), C(9;7;15).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
20 — 5y —z—13=0
—r 4+4y+z2+16=0"

14. Haiitu npoeknuto Toukn M (—14; —4;23) Ha miaockocTs 2 — y — 5z = —19.

15. Haittn yroo mesky npswoit [ 1 228 = X2 = 253 g yockocrpio i a0 +y + 2 = 7.

16. Ha mrockoctu nan tpeyroabauk ABC ¢ Bepmmaavu A(3;3), B(—23;21) u C(—9; —1). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



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

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

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

3. Haiitn KocHHyC yriia MexkIy BeKTOpamMnm @ = —m — 4n u b = 2m + 2n upu |/m| = 2, |n| = V2,

(M) = 22,

4. Haittn np,x, pu = 2b +2c u y = a, rae a(—3; —1; —7), b(5;4;2), c(—2; —1; —4).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(5;5;0),
B(10;11; =2), C(4;4;1).

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

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

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

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BbicoTy,
ONYIIEHHYIO Ha 3Ty rpadb u3 Bepiunabl C. A(—6; —8;8), B(—3; —16;4), C(—5;—7;10), D(—8; —8;5).

9. HaiiTu KocuHyC OCTPOTO YIIa MeyKIy IIOCKOCTAMHA ¢ : ¢ —Hy —3z2=—-9u f:2x +2+2=0.

10. Bamana mupamuga SABC koopaunaramu Bepmuna A(2;1;5), B(3;0;4), C(3;8;5), S(8;8;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosinue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHHE TLIOCKOCTH T, TPOXOsiiei depes Touky M (—6;4;8) mapaiieabHO TpsMoii

z—4 _ y—1 _ z42 _
£5- = “5 = 5 M UepIeHJuKy/IapHO 1iockoctn © — 2y + z +4 = 0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecau A(3;7;9),

B(10;6;18), C(11;6;19).

13. [IpuBecTn K KAHOHMYECKOMY BHJIY OOIHe ypDaBHEHHUS HPIMON
x4+ y +14=0
r—4y+2—-16=0"

14. Haiitu npoeknuto Touku M (12; —21;15) na miockocts —2z + Ty — 9z 4+ 38 = 0.

z—8 __ y—8 _ 245

15. Haiiti yro mMexxay npamoii [ @ * 1 3

U IJIOCKOCTBIO T @ —x +y — 22 — 2 = 0.

16. Ha mutockocru jan rpeyroibuuk ABC ¢ Bepmmmuavu A(—3;1), B(2;—9) u C(1;9). Tpebdyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

(6) HaiiTu aymunHy Meguansl BD;

(B) HajiTh AJIMHY BBHICOTHI, ONMYyIEHHON 3 Bepmubl Cf

(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(n) manucars obiiee ypapaenne ouccekrpucel yriaa BAC,

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

(

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



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

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa A1 By, a M penur pedbpo DD B orHOMEeHNn 3 @ 1.

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

3. Haifti KOCHHYC yI/Ia Mexy BeKTOpaMu @ = —3m +n u b= —Tm + 3n upu |m| = 1, |n| = 2V/3,
(m,n) = .

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

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

6. BeraucmTs miomaib HapaﬂﬂeﬂorpaMMa MOCTPOEHHOTO Ha BeKTOpax @ = —m~+3nu b= —-3m+2n
npu |m| =5, |n| =1, (m,n) = %.

7. Jlexkar s rouku A(3;9;4), B(9;11;1), C(2;7;2), D(12;14;3) B 0aH0#i miockocTu?

8. Boeruncuth 00bem terpaszpa ¢ Bepumnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl D. A(—5; —3;2), B(—4;—4;4), C(—2;-7;9), D(—2;5;9).

9. HaiiTu KocuHYC OCTPOTO YTIIa MeXKIY ILIOCKOCTAMU o @ —y — 2 — 15 =0u f: —4do +y + 3z = 14.

10. Bamama mwmpammma SABC woopmunatamu Beprma  A(9;—4;8), B(8;0;8), C(10;—11;7),
S(—6;—1;0):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe MIOCKOCTH 7, TIpoxosiiieil depe3 Touky M (0;2;3) nepneHauKyJspHO TLI0C-
KOCTIM bx —y + 2z =—-3ubr —y+ 2z =—4.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosaume ot Touku C' 10 1oit mpsamoit, ecin A(1;8;7),

B(0;10;3), C(3;3;16).

13. [lpuBecTn K KAHOHHYIECKOMY BHJIY OOINIHE ypaBHEHUsI MPAMOI
—4dr+4+3y—22+1=0
T —y+2z+2=0

14. Haittu koopgunarsr Touku My, cummerpudnoii touke M (0; —16;4) OTHOCHTENBHO ILJIOCKOCTH
3z —8y+5z—1=0.

. UTH yroJ MexKJAy HpdaMoi [ 1 =—2 = &= = U ILIOCKOCTBIO T : —X — 22z =09.
15. Ha 0J1 Me oft [ ;=8 =12 = 24T OCKOCTBIO + 22 =9

16. Ha miockocru man tpeyroabuuk ABC' ¢ Beprmmuavu A(—2; —5), B(5; —6) u C(6; 3). Tpebyercs: (a)
HammcaTh o0Imne ypapuerus npsmbix AB uw AC

6) maiitu puny Meauansl BD:;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HAKCATDL O0IIee YPAaBHEHHEe CePeTUHHOTO HeplenuKyaapa K cropone AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



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

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa A1 By, a M penur pedbpo DD B orHOMEeHNn 3 @ 1.

2. lokazath, 9T0 BeKTOpHl a(2; —1; —1), b(—1;1;2), ¢(1; —3; —4) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—3;1;0) mo 93TUM BEKTOpaM.

3. HaiiTu KocuHyC yryia Mexkjy BekTopamn @ = 7m —3n u b = —4m +n upu /m| = 1, |n| = 21/3,

(m,m) = §.

4. Haittn mp,x, mpu = 3b + 2c u y = a, rae a(l; —1;-2), b(1; —-2; —6), c(1;1;12).

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

6. Beranc/imTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax a = 2m + 4n n b = m — 4n upn

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

7. Jlexar jin roukn A(2;8;8), B(—5;11;5), C(—3;11;6), D(8;6;11) B ou0ii wiockocTu?

8. Boramcanrh ob6beM TeTpasipa ¢ BepmmHAMH B TOYKax Aj, Ao, Az, Ay, mnomans rpann A AsAy
M BBICOTY, ONYIIEHHYIO Ha 3Ty Ipab u3 Bepuwabl A, Ay (—8;—1;4), As(—1;8;—2), A3(—7;0;6),
Ay(—13;-7;13).

9. HaiiTi KOCHHYC OCTPOrO yIja MexKJIy IUIOCKOCTAME « : by +5z2+3=0uf:—x—y—2=2.

10. CocraBuTh ypaBHEHHE TLIOCKOCTH, Mpoxofsiieii yepes Toukn A(8;2; —1), B(11;4;—2), C(9;1;0), u
Hafitu paccrosguue ot Touku S(8;4; —7) 10 ITOH MIOCKOCTH.

11. CoctaButh ypaBHEHHE IIOCKOCTH T, TPOXOdAIIeit uepe3 Touky M (—4;2; 1) nepnenuKyaspHo TI0c-
KoctsM T —y+ 2+ 1=0n4dr — 3y —42 —8 =0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecau A(5;6;9),

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

13. [lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHME yPAaBHEHWUS HMPSIMON
6z —2y+32+ 6 =0
-z —y+2z-20=0"

14. Haiitu npoeknuto Touku M (11;11; —9) Ha miockocts —62 — 5y + 2z — 56 = 0.

15. Haiiir yroor Mexkty npsamoit [ : 5 = y_—;l = % U TJIOCKOCTBIO T @ & — 2y + 22 = —T.

16. Ha wiockocru jan rpeyrosbuuk ABC ¢ Bepimnamu A(1; —5), B(—29;5) u C(3; —11). Tpebyercst:
a) Hamucarh obimue ypasHenus npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmuanr 7.

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

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

3. Haiitn KOCHHYC yria Mex1y BEKTOpaMu @ = —3m —2n u b = 4m + 4n npu |m| = 2, [n| = /3,

(M) = o,

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

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

6. BerancamTh 1I0maab napaJjiesiorpaMMa, ToOCTPOeHHOrO Ha BeKTopax @ = 3m +n u b = 4m — 2n

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

7. Jlexar sin rouku A(0;0;8), B(—4;—1;13), C(—1;—4;7), D(—1; —5;6) B oaHoil 1wiockocru?

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

9. HaitTu KocuHyC OCTPOTO YIIa Me¥KIY MIOCKOCTAMEU @ —2¢ +y — 32 =16u B :y —22—-5=0.

10. CocraBurh ypaBHEHHWE IJIOCKOCTH, Tpoxojdmieil depe3 toukn A(—6;—5;—10), B(—12;0;—6),
C(=7;—4;—9), u naiitn paccrosiaue ot Touku S(6; —5;1) 10 9TOM MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (—4;9; —2) napaJuiesib-

_ e +5 _ y+5 _ 246
HO IJIOCKOCTH 7x + Yy = 8 U NepIeHUKYIAPHO MpsAMoit =P = £ = 2=,

12. Cocrauth ypastenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(1;1;9),

B(—1;-2;10), C(2;2;9).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEeHHs IIPIMOii
22+y+ 2 +1=0
Sr+y+22—5=0"

14. Haiitu koopmmuarsl Touku Mj, cummerpuuanoii Touke M (—13;18;0) OTHOCHTEIBHO IIIOCKOCTH
—6x + 7y + 2+ 11 =0.

15. Haittn yron mexmy npsamoit [ : CCT_G = _LQG = % U IJIOCKOCTBIO 7 @ —2% + 2y — 52 4+ 5 = 0.

16. Ha miockocru jan rpeyrojibauk ABC' ¢ sepuimnamu A(—1; —4), B(—6;11) u C(—5; —16). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jlokasarb, uro BekTopbl a(l; —1;2), b(3; —4; —2), c¢(—4;5;1) obpasytor 6azuc. PasioxKuTh BEKTOP
d(7; —8;5) Mo ITUM BEKTOPaM.

3. Haiitn KOCHHYC yIiia Mex<Iy BeKTOpaMu @ = —5m —m u b = m — n upu |m| = /3, |n| = 2,
(m,n) = .

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;7;3),
B(—1;9;2), C(14;6;4).

6. BeraucanThb 1moia s napaJsieiorpaMMa, IMoCTPOeHHOT0 Ha BeKTopax @ = 3m +3nu b =4m — 4n
5T

pu [m| =2, |n| =5, (M, n) = %

7. Kommanapust s Bektopsl a(0; —1; —1), b(1; —8; —=7), ¢(1; —1;0)?

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaaun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(5;0;—9), B(12; —5;—16), D(7;1; —8), A;(5;4; —4).

9. HaiiTu KocuHyC OCTPOTO YIa MeyKIy MIOCKOCTIMU ¢ : ¢ — 2+ 5=0u f: —2x+y+ 92z = 11.
10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxosmieii depe3 Ttoukn A(3;—1;9), B(4;—-8;9), C(4;—3;10),
u Haiitu paccrosune or Toukn S(0;0;2) 10 3TOM MWIOCKOCTH.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOJsieit yepe3 Touky M (—9; —1;2) napa/ieabHO npsaMoii

z+8 _ y—2 _ 242 _
- = 47 = 7 ¥ IepueHuKyJIsipHO IIOCKOCTH —T — dY = 8.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(0; 5;6),

B(1;4;5), C(—1;7;6).

13. IlpuBecTn K KaHOHMYIECKOMY BHJIY OOIMMe ypaBHEHUS MPAMOi
—2r4+y —2z—1=0
Sr+2y+22—18=0"

14. Haiitu koopaunater Touku My, cumverpuanoit Touke M (2;4;0) OTHOCHTENBHO JIOCKOCTH —TX —
oy —3=0.

o5 — ¥=1 — 26 g ockocTbio T 3z — 3y + 2 = 15.

15. Haittn yron mexmy npsamoit [ : >

16. Ha miockocrn gan rpeyrossuuk ABC' ¢ Bepmmnamu A(1;4), B(6;—6) u C(3;8). Tpedyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepHeHuKyasipa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jlokazarb, 4T0 BeKTOpHI a(3; —4; —5), b(—1; —5; —5), c(4; —5; —6) obpasywr 6a3uc. Pa3iokuTh BeK-
top d(—1; —10; —9) mo 3TUM BEKTOpaM.

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

4. Hafitu np,@, 1pn © = a +3c u y = b, rie a(8; —9; —4), b(4; —3;6), c(—2;4;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;1;6),
B(18;0;10), C(17;0;9).

6. BeraucanTs miioma b napaJsiiejgorpamMma, TOCTPOEHHOIO Ha BeKTopax a = —m —2nu b =2m — 3n

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

7. Jlexkar s roukn A(1;9;1), B(4;16;—9), C(2;13;—4), D(1;10;0) B oguoii miockocTu?

8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
OMYIIEHHYIO HA 3Ty I'padb u3 Bepimuubl P. P(4; —8; —5), Q(2; —9; —6), R(7;—18;1), S(—2; —10; —8).

9. HaiiTu KocuHyC OCTPOTO YIa MeXKIy MIOCKOCTIMU « :4x — 3y +2z=11upf:z—y+12=0.
10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxosmieii depe3 Toukn A(—8;3;8), B(—10;4;8), C(-7;5;9),
u HaliTH paccrosane or Touku S(8;8;6) 10 3TOi MWIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOJsineil depe3 Touky M (6; —2;3) mapaieabHO MpsaMoii

z+6 _ y—1 _ 242 _
7 = Y- = 5 1 NepuenuKyIgapHo WI0CKoeT x + 2y — 72 — 6 = 0.

12. Cocraputh ypastenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecan A(3;4;0),

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

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
3r+2y+32—14=0
r+y—22—2=0

14. Haiitu npoeknuto Toukn M (—8;8;13) Ha miockocTh © —y — bz = —27.

28 — 20 — £y mockoceTbio T 1 21 — y — 22 = —6.

15. Haiitu yros mMexk iy npsamoit [ :
16. Ha minockoctu gan tpeyroabuuk ABC ¢ epmmnamu A(—3; —1), B(—1; —15) u C(21; —25). Tpeby-
ercs: (a) Hanucarb obume ypasuenusi upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

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

I) HAIECATh 00IIee ypaBHEHHe CepeMHHOTO TepneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

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

3. HaiiTi KoCHHYC yIa MexKiy BeKTopaMu @ = —m +n u b = —m — 2n npu |m| = 2v/2, |n| = 1,

(M) = 22,

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIspaoro miockoctu AABC, rae A(1;5;7),
B(0;4;8), C'(—3;—5;10).

6. BeraucnTh 110181 TPEyToJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = —m — 4n u b = 3m + n upn
2

|m’ =5, |'I’L’ =4, (’I’I/’L,\’n) — 73

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

8. Beruncoimth o0bem napastenenunena ABC' DEFGH , nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha Ty rpanb u3 Bepimunabl F. A(4;4;3), B(9;11;4), D(8;13;5), E(3;8;5).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTIMHA @ —2x +y —4=0wu §: —4dx +y — 2z = 3.

10. CocraBuTh ypaBHEHHE TILTOCKOCTH, Tpoxoidameii wepe3 toukn A(—1;—8;—-9), B(0;—6;—-38),
C(—2;—9; —9), u naiitn paccrosiaue ot Touku S(—7;6;2) A0 3TO¥H MIOCKOCTH.

11. CocraBuTh KaHOHMYECKHE YPaBHEHHsI MPAMOii, mpoxoidiieii yepes trouky M (3;0;2) mapaieabHo

_ . 4 wox—3 _ y—4 _ 242
MJIOCKOCTH —3x — Y + 22 — 4 = 0 ¥ MepneHaAuKYIIpHO TPAMO = 3 1

12. Cocrauth ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310it npsimoii, ecaun A(1;0; 8),

B(11;=7;5), C(4;—2;7).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEHHs IIPIMOii
T—y + 9 =0
rH+4y+z2—13=0"

14. Haiitu koopaunater Touku My, cumverpuanoit Touke M (8;6;3) OTHOCHTENBHO JIOCKOCTH — 7O —
2y —2z—-10=0.

. UTH yroJ MexKAy OpdaMoil [ 1 === = &= = ZI= § IJIOCKOCTBIO T : 3T — z = 3.
15. Ha OJT Me oit [ 5528 y21 zJZFS OCKOCTBIO T : 3 + 3

16. Ha wiockocru gan rpeyrosibiuk ABC' ¢ Bepimnamu A(3;2), B(—6; —11) u C'(11; —22). Tpebyercst:
a) Hamucarh obimue ypasHenust npaMbix AB u AC;

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



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

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pebpa AB, a M nenut pedbpo B1C, B orHOMmMeHnn 1 : 2.

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

3. Haiitu kocunyc yria Mexjay BektopamMu @ = m+n u b = —3m —n npu |/m| = 1, |n| = 4,
—_— 2
(m,n) = .

4. Haitrn npy @, npn @ = @ u y = b+ 3¢, rae a(=3; —4;5), b(=7; —3;-2), ¢(2; 1; —1).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;9; 8),
B(10;12;7), C(13;13;6).

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

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

7. Kommianapust ju Bektopsl a(7; —6;5), b(0;1; —2), ¢(3; —4;5)7

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpanb u3 Bepiunabl F. A(6;7; —2), B(8;8;—1), D(13;9;4), E(—1;3; —3).

9. HaitTu KocuHYC OCTPOTO YIiia MeKIy ILIOCKOCTAMHA v @ —2x +y — 2z =5u f:4x — 2 — 11 = 0.
10. CocraBurh ypaBHEHHEe TLTOCKOCTH, Tpoxoasarieil wepes toukn A(0;6;9), B(—3;8;6), C(1;5;7), u
Haiitu paccrosiuue or Touku S(5; —7; —1) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOJsiei yepe3 Touky M (—5;9; —3) mapaJuieabHo npsamoii

x+5 _ y—2 _ 242 _
T = 435 = Z[5 ¥ NepueHuKyIgpHO MIOCKOCTH T — Y + 2 = 5.

12. Cocraputh ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;2;0),

B(5;—3;—6), C(3;8;7).

13. IlpuBecTn K KaHOHHYIECKOMY BHUY OOIIHe ypaBHEHUs HPAMON
-z -y +2z—-15=0
3r+2y+42— 9 =0"

14. Haiitu koopauHaTel Touku My, cummerpuanoii rouke M (3;10; —11) OTHOCHTEIHHO TIOCKOCTH — 3T —
dy+32—-3=0.

15. Haittm yron mexmy npsmoit [ f”_—? = % = % U IJIOCKOCTBIO T @ —3x + 1y — 2+ 11 = 0.

16. Ha msockocru man rpeyroasuuk ABC' ¢ seprimuavu A(3;4), B(4;11) u C(5;2). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jlokasarb, uro BeKTOpbl a(—2;1;3), b(3; —2; —4), c¢(—5;1;6) obpasytor 6asuc. PasioxKuTh BEKTOP
d(0; —3; —3) mo ITUM BEKTOPAM.

3. Haiitn xocmmyc yria Mexay Bektopamu @ = 6m — 5n u b = —3m + 2n npu |m| = /3, |n| = 2,

(m,m) = §.

4. Haittn np, @, ipu * = a u y = 3b + ¢, tae a(—1; —1; 1), b(7;5;4), c(—17; —17; —6).
5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;1;2),
B(5;—1;1), C(8;6;3).

6. Boraucuth moma b TpeyroabHuKa, MOCTPOCHHOT0 HA BEKTOpax a = m — 4n u b = m + n nupu

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

7. Jlexar sin rouxku A(8;3;3), B(10;4;4), C(16;—4;10), D(1;10; —3) B 0anOi#i 1mi1ockocTH?

8. Beramcantsh 00beM Terpasapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomank rpanun QRS u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuabl P. P(—9;—2;7), Q(1;0;2), R(1;—1;0), S(10;2; —3).

9. HaiiTu KocuHyC OCTPOTO YIiia MeXKIy IIOCKOCTAME « : 2x + 2y +9z2=—-5mu f:y+ 2 —10=0.
10. Bamama mwmpamuga SABC xkoopmmmatamu Bepmua A(—3;0;10), B(—10;1;9), C(-2;1;10),
S(—6;—4;5):

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

11. CocraBuTh ypaBHEHHe IIOCKOCTH T, POXOAsiiiei yepe3 Touky M (—3; —9; —6) mapasuiesbHO Tpsi-

42 _ y=4 _ 2=6 L z+4d _ Yy __ z=5
MbIM = = 4= =2 u BE = 4 5

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecan A(9;7;3),

B(13;6;6), C(18;5;10).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—2r—vy + 2z +13=0
—br—3y+22+28=0"

14. Haiitu npoekuuio roukn M (—2; —14; —20) na wiockocrs x + 4y + 4z + 6 = 0.

o w7 z—6 Yy _ 241
15. Haiitn yron mexxay npamoii [ @ 52 = 4 = =4

7 TJIOCKOCTBIO 7 @ —22 4+ 2y — 52+ 9 = 0.

16. Ha murockoctu nan tpeyroabauk ABC ¢ Bepmmuavn A(—2;1), B(—20;2) u C(6; —11). Tpebyercst:
a) Hamucarh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



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

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

2. Hokazarb, uro Bektopsl a(0;3;5), b(2;—1;0), ¢(—1;2;2) obpasyior 6azumc. Pa3ioxKuTh BEKTOp
d(2; —7; —9) mo 9TUM BEKTOpaM.

3. Haiitu kocunyc yria mexay BekTopamu @ = —3m —9n u b = m + n upu /m| = 2, |n| = 1,

() = 2
4. Haittn np, @, mpu * = bu y = a + ¢, rae a(0; —1;4), b(4; —7;4), c(1; -2;1).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(4;5;7),
B(5;6;0), C(5;7;2).

6. BerancgmTs mIomaab napaJiiesiorpaMMa, oCTPOeHHOrO Ha BeKTopax @ = 2m +3n u b= m + 4n

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

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

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
ONYIIEHHYIO Ha 3Ty rpadb u3 Bepiuabl C. A(1;4;—7), B(—2;1;-2), C(—1;2;—4), D(—2;4;—2).

9. HaitTu KocuHyC OCTPOTO YTIiIa MeXKIY ILIOCKOCTAMHA v : 2x — 2y —z = —13u f: —3x + 32 —4 = 0.
10. Bamama mwmpammma SABC woopmmmatamu sepmuu A(0; —9;—1), B(2;—11;2), C(5;—12;3),
S(5;—5;0):

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

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

% = y_g2 = % U NEePHEeHIUKYIAPHO IJIOCKOCTH DT — 3y — 2 = —1.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 9Toit npsamoit, ecin A(8;2;9),

B(7,—1;4), C(10;7;17).

13. IlpuBecTy K KAaHOHUYIECKOMY BHJY OOIIMe ypaBHeHHd HPIMOit
-4y +4 =0
20 +3y+2+13=0"

14. Haiitu npoeknuto Toukn M (—25; —40;4) na niockocts 6z + 10y — z + 143 = 0.

z+7

y+5 z—2
2 2

= Y2 = 222 y mIoCKOCThIO T @ —x +y + 2 + 6 = 0.

15. HaidiTu yros mexk iy npsamoit [ : T

16. Ha mmockoctn man tpeyroabank ABC ¢ sepmunamu A(2;3), B(—2;25) u C(6;1). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jlokasarb, uto BeKTOpB a(—2;2;5), b(3;—4;1), ¢(2;—3;5) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(4; —5;0) Mo 3TUM BEKTOpaM.

3. Haiitu kocHHyC yriia Mex<ay BEeKTOpamMu @ = —m —n u b = —m — 2n npu |m| = 4, |n| = /2,

(M) = 22,

4. Haittn np,, ipu * = b+ cu y = a, rae a(l; -7;2), b(=7;4; -7), c(1; -1;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;8;4),
B(3;3;3), C(5;14;4).

6. BbraucanTs moIa e napaJiiesiorpaMma, MoCTPOeHHOTO Ha BeKTopax @ = —3m —4nub=—-m—n

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

7. Kommianapust jin Bektopsl a(—1;2;3), b(3; —5; —=7), c(4; —7; —10)?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(—3;0; —8), B(—2;—4;—6), D(—5;5; —8), E(1;—10; —7).

9. HaiiTu KocuHyC OCTPOTO YIa MeXKIY MIOCKOCTAMU « @ —2¢ — 4y +4z=3u f: —x+2+9=0.

10. Bamama mumpammma SABC woopaunatamu weprmma A(1;0;—7), B(2;—1;-6), C(—6;—-2;—6),
S(8;0; —8):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, TPOXoasiieil vepe3 Touxky M (9; —2;10) mapasresbHO MPsIMbIM
z+6 _ y+7 _ z—2 " z+5 _ y—=5 __ z

_5 —1 2 —4 -1 1
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(9;7; 1),
B(2;4;-9), C(7;6; —2).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit
20+ y —2z4+22=0
3r—3y—2+10=0"

14. Haiitu npoeknuto Touku M (—1;27; —16) na miaockocts 2z — 6y + 5z + 49 = 0.

o

15. Haiiti yroor mexky npamoit [ @ %= = y_—_25 = Z_’f’ U TJIOCKOCTHIO 7 @ 42 + 2y + 2z = 10.

16. Ha nuockoctu man tpeyroabauk ABC' ¢ seprmuavu A(0;4), B(10;9) u C(8;0). Tpebyercs:: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

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

3. Haiitn xocuuyc yria Mexay BekTopamnm @ = —m + 2n u b = 4m — 2n upu |/m| = V2, |n| = 2,
(m,n) = 7.

4. Hatirn npya, npu & = a n y = b+ 2¢, rre a(3; =7; =2), b(1;16;5), ¢(1; =5 ~1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneH uKyaspaoro miockoctu AABC, e A(9;4;5),
B(10;0;5), C(10;5;6).

6. BeraucyiuTh 17101a,/1b mapaJsiieorpaMma, MoCTPOEHHOr0 Ha BEKTopax @ = —m—2nu b = —4m—2n
wpn [m| = 4, |n| = 5, (mA) = .
7. Komuianapusl jin Bektopsl a(1;1; —2), b(2; —1;—1), ¢(1;—1;0)7

8. Bouruncanrs oobem mapasnenenunena A; Ay AsA4Bi1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiunabl By. A;(5;3; —=8), A2(3;2; —8), A4(2;6; —15), B1(5;1; —5).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTIAMEU ¢ @ —2¢ +y + 52 =2u f: —x + 2y — 3 = 0.

10. Bamana mupamuma SABC koopaumnatamu sepmua A(3; —6;—6), B(6;—7;—7), C(10;—5;—6),
S(—8;—2;8):

a) cocTaBUTH ypaBHenue miockoctu ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraButh ypaBHEHHE MIIOCKOCTH T, TPOXoIieii yepe3 Touky M (7; —6; —2) napaJiebHO MpsIMbIM
o+7 _ y+3 _ z+3 " 42 _ y—=3 _ 247

-2 1 -1 3 2 -1
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecan A(6; 4;2),

B(7;3;5), C(9;2;9).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE yPaBHEHUsI MPAMOI
o+ 3y —624+22=0
3x+2y—52+18=0"

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoil touke M (—1;—4;4) OTHOCUTEJIBHO ILJIOCKOCTH
6z — 9y + 5z = —21.

15. Haittn yron mexmy npsamoit [ %‘2 = % = % m maockocTeio T : 4x + 2y + 2 + 6 = 0.

16. Ha miockoctu pan tpeyronbuuk ABC ¢ epmmnamu A(4; —2), B(—10; —4) u C(6; —4). Tpebyetcst:
a) HamucaTh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N TN N

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



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

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

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

3. Haiiti Kocmmyc yriia MexIy BEKTOpaMI @ = —m + 3n u b = —2m + 4n npu |m| = 4, |n| = /3,

(m,m) = §.

4. Hafitu np,@, npu * = bu y = 4a + ¢, rae a(—1;0;1), b(—3;3; —2), c(4; —1;1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIspaoro miockoctu AABC, e A(3;7;0),
B(9;8;—-8), C(8;8;—17).

6. BeraucanTs miomaab TpeyroabHUKa, MOCTPOEHHOTO HA BeKTopax a = m + 3n u b = —2m — 3n upn
lm| =1, |n|=1, (m,n) =2
7 ? ) 4 "

7. Jlexar siu rouku A(5;6;5), B(5;3;6), C(6;4;6), D(10;9;9) B oanoii miockocru?

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

9. HaiiTu KOCHHYC OCTPOr0 yIJia MEXKJIY IIOCKOCTAME @ —2x —y +2z=—10m B :y—2—3=0.

10. Bamana mupamuga SABC koopaunaramu Bepiuna A(3;9; —3), B(7;12;7), C(4;10;0), S(—3;5;1):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHHYECKWE YPABHEHHsI MPSIMOii, mpoxosimeii uepe3 Touky M (4; —5; —6) mapasiensb-

_ o x—4 _ y+2 _ z—1
HO ILJIOCKOCTU —XI + Yy—z= 8 " NeprnenauKyjaaApHO IpAMOU S =TT = 5

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910i npsimoii, ecau A(0; 6;4),

B(—5;9;—4), C(3;4;9).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIMe ypaBHEHUS HPAMOit

r—y—22—11=0
2r—y+ z —10=0"

14. Haiitu npoeknuto Touku M (—9;24;17) Ha miockocts —2z + by + 62 = —20.

“”T%:y_—j:%HHHOCKOCTbmW:x+y—z+7:O.

15. Haittn yron mexmy npsamoit [ :
16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(1;2), B(—28;0) u C'(5; —6). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

(6) HaiiTu aymunHy Meguansl BD;

(B) HaliTH AJIMHY BBICOTHI, OMyIeHHON U3 BeputuHbl '

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

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

(

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



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

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

2. JlokazaTh, 910 BeKTOpHI a(4; —3; —2), b(—2;1; 1), ¢(3; —3; —1) obpasytor 6azuc. Pa3noxkurbh BEKTOP
d(3; —2; —1) mo 9TUM BEKTOpaM.

3. Haiiti xocumyc yriia MexIy BEKTODAMH @ = —3m — 3n u b = —m — 3n upu |m| = /3, [n| = 2,
(m,n) = .

4. Haittn np,x, mpu = 2a +cu y = b, t1e a(4;4; -3), b(—1;-3;3), c(—13; —6;4).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;9;8),
B(5;7;7), C(1;10;12).

6. BeraucmmTh 1maomap TpeyroJbHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 4m — 4n u b = 4m + n upu
lm| =2, In| =4, (m,n) = %.

7. Jlexar sin rouku A(5;6;9), B(5;5;7), C(4;8;14), D(6;2;0) B 0auoii miockocru?

8. Boruncanth 00beM TeTpasapa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(3;—7;3), Q(8;—3;7), R(—1;0;4), S(4;—9; 3).

9. HaitTu KocuHyC OCTPOTO YIiia MeXKIy IIOCKOCTIMU o @ —y + 22 +13=0u f:3x —y — 3z = 11.

10. Bamana mupamuna SABC koopannaramu sepimua A(1;10;2), B(3;9;5), C(4;9;9), S(—4; —4;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosinue ot BepruuHbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHHYECKHUE YPABHEHNUS TIPSMOi, poxosieii vepe3 Touky M (2; —8; —1) mapasureabHo

_ _ . x4+l _ y+2 oz
nnockocTn —9z + y = 1 1 mepuenuKyaAgpHo IpaMoit He = =

1 1
12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 9T0# npsimoii, ecau A(2;3;2),

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

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
3r+2y+52—-17=0
—2r—y —42+16=0"

14. Haiitu npoeknuto Touku M (—20; 6; —28) na miockocts —7z — 2y — 10z — 102 = 0.

15. Haittn yron mexmy npsamoit [ : “”T_G = y—;‘r’ = # U IJIOCKOCTBIO 7 : 6 4+ 2y + 2 — 10 = 0.

16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(—4;4), B(—14;9) u C(0;6). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC
6) maiitu jauHy Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 Beprmuabl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(

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



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

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa AB, a M nenut pedbpo B1C; B oTHOIMEeHN" 2 : 3.

2. lokazath, 910 BeKTOpHI a(—2;5;4), b(0; —4; —1), ¢(1; —6; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—2;7;4) Mo 3TUM BEKTOPaM.

3. HaiiTn kocHHyC yIria MesKIy BeKTOpaMim @ = —m + Tn u b = m — n upu |m| = 2v/3, |n| = 1,
() - 2.

4. Haittn np,x, mpu * = b n y = a + 3¢, tae a(—1; —6; —3), b(1;4;5), c(1;2;2).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;8;9),
B(4;5;2), C(7,9;12).

6. BeraucanTs mioma b napaJsiiegorpamMma, TOCTPOEHHOIO Ha BeKTopax a = —2m —n u b =3m —2n
npn |m| =2, [n| =5, (m,n) = 7.
7. Kommianapust ju Bektopsl a(—2; —1; —1), b(5;2;3), ¢(—4; —1; —3)7

8. Buruncauth o0beMm TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A3 A4 n BbI-
COTY, ONYIIEHHYIO Ha 5Ty Ipadb u3 Bepiuabl Ay, Aj(—1; —4;—8), As(—6;—8;—15), A3(—2;—5;—5),
Ay(=5;=T7;0).

9. HaiiTi KOCHHYC OCTPOro yIjaa Me:KIy IIOCKOCTsME « @ —2y +2+6=0u §: 2 —4y — 4z = —14.

10. Bagana mupamuga S ABC koopaunaramu sepimua A(—9;10;5), B(—7;11;6), C(—14;8;4), S(2;4;0):
a) cocTaBUTH ypaBHenue miockoctu ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHUe IIOCKOCTH T, TIPOXostiieil uepes Touky M (1;2; —6) nepneHanKyaspHO MI0C-
KOCTaM £ — Yy +3z2=0u —z + 2y + 2 = 1.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(1;9;6),
B(—6;6;10), C(—1;8;7).
13. IIpuBecTn K KaHOHHYIECKOMY BHJLY OOIIHE ypaBHEHUsS HPIMOit

— o +2y+2+ 7 =0

3r— vy +11=0

14. Haiitu koopunarst Touku My, cummerpuanoii rouke M (1;2; —5) 0THOCHTEIBHO 1110CKOCTH —47 —
Ty +5z—2=0.

2T = ¥ — 25 g qockoctbio T T 4y — 2 + 2 = 0.

15. Haittu yron mexmy npsamoit [ :
16. Ha miockocru man tpeyronbuuk ABC ¢ Beprmmuamu A(2;2), B(0;16) u C(6;6). Tpebyerca: (a)
HammcaTb o0rue ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 19.

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

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

3. HaiiTi KOoCHHYC yIa MexKiy BeKTopamu @ = —2m +3n u b = —m +n upu |m| = 4, |n| = /3,

(m,m) = §.

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

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

6. BeraucanThb 11011a,/1h TPeyTroJbHIKA, MOCTPOEHHOTO Ha BeKTOpax a = 4m — 2n u b = 3m — 2n upn

Im| =5, |n| =3, (m,n) =2

7. Kommianapust ju Bektopsl a(—3; —2; —1), b(8;7;1), ¢(1;1;0)?

8. Berunciuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha Ty rpadb u3 Bepiunabl E. A(=7;0;—4), B(—6;6;—9), D(—8;—-9;3), E(—9; —4;1).

9. HaiiTu KOCHHYC OCTPOI0 yIJIa MEXKJIY IIOCKOCTIME v : & —y — 2 =8 u [ : 4o + 2+ 14 = 0.

10. Bamama mumpammma SABC woopaunatamu weprma A(1l;—1;—5), B(4;—5;-3), C(5;—6;—-2),
S(—5; —b; =7):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, POXOsiiei depe3 Touxy M (6;2; —1) mapaieabHo mpsaMoii

z—6 _ y—1 _ 242 _
£ = 4= = = ¥ IeplueHuKyJIsIpHO I0CKOCTH T + y — 42 4+ 6 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(7;4;3),

B(5;9; =5), C(8;1;8).

13. [IpuBecTn K KAHOHUIECKOMY BUJIY OOIIHE YPABHEHUS MPSMOI
—v—-y+z—-9=0
2r+y+62—23=0"

14. Haiitu xoopaunarsr Touku My, cuvmmerpuanoii Touke M (12;12; —11) OTHOCHTENBHO IJIOCKOCTH
—Tx — by + 62 = —45.

15. HaiiTu yros Mexkay npsamoit [ : xTH =4

= 24 = & um wiockocThio T x — 2y + 32 = 7.

16. Ha miockoctu pan tpeyronbnuk ABC ¢ epmmnamu A(—2; —3), B(—13; —5) u C(0;1). Tpebyercst:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

TN TN TN TN N N N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 20.

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

2. Jlokasarb, uro BeKTOpbl a(—2;1;—4), b(—1;2; —2), ¢(3;0;5) obpasytor 6a3uc. PasioxKuTh BEKTOP
d(—5; —8; —8) Mo 3TUM BEKTOpAM.

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

(m,m) = 5.

4. Haittn np,x, mpu * = @ +cu y = b, rae a(6;7;7), b(—1; —1; —1), c(—1; —-12; -13).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;6;2),
B(4;10;4), C(2;7;1).

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

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

7. Jlexar sim rouku A(9;2;7), B(10;6;8), C(14;—1;9), D(10;5;8) B osnoit miockocTu?

8. Beramcanth 06bem napasnenenunega ABC DA, B1C1 Dy, miomans rpaiun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl Ay. A(—8;—2;2), B(—3;—4;1), D(—1;-7;2), A1(—3;-9;4).

9. HaitTu KocuHYC OCTPOTO YIIa MeKIY TLIOCKOCTAMA o : x + 5y —2z=—11u f: —y+2—15=0.
10. Bamama mumpamuma SABC woopaunatamu Beprma A(—7;0;—-8), B(-5;2;-7), C(—6;3;-7),
S(—1;4;-3):

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

11. CocraBuTh ypaBHeHHe MJIOCKOCTH 7, TIPOXosiiieil yepe3 Touky M (1;7;6) nepneHauKyJspHO TLI0C-
KOCTIM 3¢ — 3y — 22+ 1=0u2x+y— 2= —3.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 1ol npsamoit, ecin A(8;9;5),
B(11;4;12), C(7;11;2).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—x +y+5z—1=0
—2r+y+62—6=0"

14. Haiitu koopaunarsl Touku My, cummerpudnoit touke M (—9; —12;6) OTHOCHTENBHO ILJIOCKOCTH
8r+ 5y —32+3=0.

15. Haittn yron mexmy npsamoit [ : xT” = y—;z = % U TJIOCKOCThIO T @ —4x —y + 2+ 7= 0.
16. Ha mnockoctu mam Tpeyroapuuk ABC ¢ Bepmmmnavu A(2;4), B(25;—3) u C(10; —4). Tpebyercst:
a) HamucaTh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N TN N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 21.

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

2. Jlokasarb, 9to BeKTOpH a(3;2;—4), b(—2;3;3), ¢(1;3; —1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(0;2;0) mo 3TUM BEKTOPAM.

3. Haiitu kocuHyc yria Mexay BekTopamMu @ = 2m —n u b = —m — 2n upu /m| = 2, |n| = 1,
() = %,
4. Haittn np,x, mpu * = a u y = 3b + ¢, re a(2;6;7), b(1;2;2), ¢(—9; —7; —6).

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

6. BerauciuTh miIomna b napaJjiejorpaMMa, IMOCTPOEHHOTO Ha BeKTopax a = 3m+4n u b = —3m+2n
upn [m| =2, [n| =1, (m,n) = °f.

7. Kommianapust s Bektopsl a(—1; —1;0), b(4;3; —1), e(—6; —5;1)?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuunbl A;. A(0; —8;3), B(—5;—10;9), D(2; —6;6), A;(—7;—13;1).

9. HaiiTu KocuHyC OCTPOTO YI1a MeXKIY MIOCKOCTAMU ¢ @ —20¢ — 2+ 2=0wu f: —bxr + 2y + 2z = 4.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoagamieit wepes toukm A(l;—9;-8), B(3;-8;-7),
C(—2; —7;—9), u naiitn paccrosiaue ot Touku S(8;3; —8) 70 ITO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOJsiei yepe3 Touky M (—7;6; —5) napajieabHO mpsaMoii

z+2 _ y—2 _ z2—6 _
£F = 457 = 57 ¥ IepuenuKyIsipHo I0CKOCTH —2% + 3y + 72 = 2.

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 370# npsimoii, ecaun A(4;4;4),
B(-3;2;-5), C(8;5;9).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPAaBHEHUS TPAMOi
8r+3y—22—21=0
—3x—y + 2 +10=0"

14. Haiitu npoeknuto Toukn M (—41;31; —1) na maockocts 10z — 9y + 2z — 38 = 0.

o2 — ¥=8 = 25 g ockoeTbio T —x +y 4 2 — 13 = 0.

15. Haiitu yros mMexk iy npsamoit [ :
16. Ha miockoctu nan Tpeyroibauk ABC' ¢ sepummnamu A(2; —3), B(16; —5) u C(10;5). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB n AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmuant 22.

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

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

3. Haiitn xocmmyc yria Mexiy BekTopamu @ = —2m — 9n u b = m + 2n upu |m| = 22, |n| = 1,
(m) = &
4. Hafitu np,@, 1pn © = b+ 3c n y = a, r1e a(4;3; —2), b(6; —4; —1), c(—3;3; —1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;2; 8),
B(5;12;10), C(6;9;9).

6. BeraucmTh 1mIoma b TpeyroibHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 4m —3n u b = —2m — 2n

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

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

8. Beranciimh 06bem Terpasapa ¢ BepramHaMmu B Toukax A, Ag, As, Ay, mnomans rpaan A; A3 Ay 1 BeICO-
Ty, OMYIIEHHYTO Ha 3Ty Tpadb u3 BepiuHbl Ay, Aq(3;—9;3), A2(0; —8;4), As(—2; —12;4), A4(5; —16;1).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy IIocKocTaMu o @ —4dx +3y —4z=10u f: —x —y+ 11 = 0.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, Mpoxomsimeii dwepes toukn A(—5;—3;9), B(—13;—-1;8),
C(—6;—4;10), u waiitu paccrosiaue or Touxku S(7;0; —4) 10 9T0i MIOCKOCTH.

11. CocraBurh ypaBHEHHe IIOCKOCTH T, TIPOXOstiieit uepes Touky M (—1;0; 8) nepneHauKyasgpHO MI0C-
koctaMm 4 —y =0wu —br —y — 2z = 1.
12. Cocrauth ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8; 1;3),
B(7,—1;7), C(6;—4;12).
13. [IpuBecTn K KAHOHUYIECKOMY BHIY OOIIHe ypaBHEHWS MPIMON

—3r—-2y+2+29=0

-z -y +7=0

14. Haiitu npoeknuto Toukn M (6;9; —15) Ha mrockocts 7x + 4y — 9z + 79 = 0.

15. Haiitu yros mexxay npamoii [ : xTJrS -

L2 = =2 y mI0CKOCTBIO T 1 —% + Y + 2 + 4 = 0.

16. Ha miockoctu nan tpeyronbauk ABC ¢ epmmaamu A(0; —3), B(13; —12) u C'(—6; —5). Tpebyercst:
a) Hanmcarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmuant 23.

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

2. Jlokasarb, uro BeKTOpHl a(3;2;—2), b(3;0; —4), ¢(—2; —1;1) obpasytor 6azuc. PasioxKuTh BEKTOP
d(8;3; —7) Mo 3TUM BEKTOPaM.

3. Haiiti KoCHHYC yI/Ia Mex1y BeKTopaMu @ = —8m +4n u b = —3m + n upu |m| = 1, |n| = 2V/3,

(m,m) = §.

4. Haitrn npy @, mpn @ =buy = a + ¢, vae a(=1;-3; —1), b(6; —1; —6), e(4; 1; =3).

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

6. BerancjimTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = m + 3n u b = 3m — 3n upn

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

7. Jlexar siu rouku A(9;0;6), B(2;3;10), C(14;—2;3), D(1;3;11) B ounoit miockocTu?

8. Beramcanth 06bem napasnenenunega ABC DA, B1C1 Dy, miomans rpaiun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl Ay. A(—2;2;—4), B(0; —7;—-2), D(—5;6;—5), A;(—2;8;—5).

9. HaiiTu KocuHyC OCTPOTO YIiia MeXKIy MIOCKOCTAMEA ¢ : bxr —y+3z=11u [ : —x +2y+ 8= 0.

10. Bamama mwmpammma SABC woopammatamu Bepmuu A(2; —7;10), B(0;-8;9), C(—1;-11;8),
S(—3;7;,-3):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKHE YPaBHEHHUsI TPSAMOii, mpoxosiieii uepes Touky M (—2; —1;2) napaJuiesnb-

o - o oz—4 _ y+3 _ z2—6
HO MJIOCKOCTH —% — 2y — 6 = () 1 mepmenuKyJIgpHO NPIMOil “= = = = =,

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l mpsamoit, ecin A(2; 8;3),

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

13. IlpuBecTy K KAaHOHUYIECKOMY BH/Y OOIIMe ypaBHeHHd HPIMOit
—r—3y—5z—17=0
—z+2y+32—1=0"

14. Haiitu koopaunarsl Touku M, cummerpuunoii rouke M (—10; —3; —11) oTHOCHTEJIBHO LJIOCKOCTH
—4dx —by—T7z+3=0.

15. Haitru yros mexkay npamoit [ 1 55 = § = % U IJIOCKOCTBIO 7 @ —2x +y + 2z + 10 = 0.

16. Ha miockoctu man tpeyroasuuk ABC' ¢ Bepmuuavmu A(—2;2), B(27;0) u C(—6; —6). Tpebyercs:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

JK) HAWTH KOODJUHATH TOUYKH F, CHMMeTPUIHON TouKe B oTHOCHTE BHO Npsamoii AC.



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmuant 24.

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

2. Hokaszarb, uro BekTopsl a(4;1;—2), b(0;2;1), ¢(—1;2;2) obpasyior 6a3uc. PazioxkuTh BEKTOp
d(5; —2; —6) Mo ITUM BEKTOPAM.

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

() = 2.

4. Haittn mp,x, mpu = 3b + cu y = a, t1e a(—5;3;1), b(—7;4;2), c(16; —17; —6).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;5;8),
B(4;6;5), C(—3;3;13).

6. BerauciuTh mIoma b napaJjjiejorpaMMa, MoCTPOeHHOTO Ha BeKTopax a = 4m —4nu b = —2m+3n

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

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

8. Beramcanrh 00bem Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbIcOTY,
OMYIIEHHYIO Ha 9TY I'palb u3 Bepiusbl Q. P(—7;6; —7), Q(—9;10; —10), R(—8;11; —12), S(—8; 8; —10).

9. HaitTu KocuHyC OCTPOTO YIia MeyKIy IIOCKOCTIMHA @ —x +y+9=0wu f: -2z — 6y — 2 = 0.

10. Bamana mupamuma SABC koopamnatamu sepmuu A(—5;2;—7), B(—13;7;—4), C(-8;5;-5),
S(—4;1;6):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, POXOsiieil depe3 Touky M (3; —5;2) mapaieabHo MpsaMoii

%;3 = y—zl = # U NePHeHJIUKYIAPHO IIOCKOCTH 22 + Yy + 22 + 3 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecan A(9;6;6),
B(12;1;14), C(11;3;11).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
v —y+ 2z +1=0
—10x+y—22—6=0"

14. Haiitu koopaunars Touku My, cummerpuanoii rouke M (5;4;5) orHOCHTE/IbHO 110CKOCTH 3T + by +

2z = 26.

15. Haittn yron mexmy npsamoit [ %17 = % = % ¥ II0CKOCThIO T — 7w + 4y + 2 = —5.

16. Ha mnockoctu pan tpeyroasuuk ABC' ¢ Bepmuuavmu A(0; —3), B(—7;20) u C(4; —7). Tpebyercst:
a) Hamucarh obmue ypasuenus npaMbix AB u AC;

6) maiitu puny Meauansl BD:;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIucaTh 00lee ypaBHEHHe CepeIMHHOrO epneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

ON TN TN TN N TN N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmant 25.

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

2. lokazath, 9to BekTOpHl a(—1;3;3), b(1; —2; —1), ¢(—2; 1; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(0;1;2) mo sTuM BeKTOpaM.

3. Haiitn KoCHHYC yriia Mex1y BeKTOpaMu @ = 3m +n u b = —2m — 2n upu |m| = 1, |n| = 2V/3,
(m,n) = .

4. Haiiru np,x, npn & = a u y = 2b+ 2¢, vie a(5; —1;=3), b(=8; =3;5), e(7; 1; —4).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;2;6),
B(12;1;9), C(13; 1;10).

6. BoraucanTs 1moIa p napaJjiieorpaMma, mocCTPOeHHOTo Ha BeKTopax @ = —4dm+nu b= —m —3n

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

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

8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl P. P(—4;5; —18), Q(0;6; —8), R(4;7,—10), S(7;8;1).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy TIOCKOCTIMU o @y — 22 +5=0wu f: —3x + 2y — 4z = 5.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigamieit wepes toukm A(—8;5;—8), B(—T7;4;-38),
C(—10;9; —7), u HaiiTn paccrosigue ot Touku S(—2; —6; —6) 710 3TO¥ MIOCKOCTH.

11. CocraBuTh KaHOHHYECKHE yPAaBHEHHUs HPMOi, mpoxosineil depe3 touky M (—2;—10; —7) napas-

_ e o4 y+2 _ z44
JETBHO MIOCKOCTH — 71 + Yy — 2z — 6 = 0 n mepnenauKyIapuo npamoii ©= = £ = ==,

12. Cocrauth ypastuenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;2;8),

B(2;0;8), C(2;—1;9).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
T+ y —22428=0
r+2y+ 2z — 3 =0

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (1; —1;1) oTHOCHTENIBHO IIOCKOCTH — 7 +
2y —z—17=0.

15. Haittn yron mexmy npsamoit [ : %17 = y_;2 = # U IJIOCKOCTBIO 7 @ —3x + 3y — 22 = —11.

16. Ha mrockocru man tpeyronbuuk ABC ¢ Bepmunamu A(3;1), B(24;4) u C(—3;7). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. lokazaTh, 910 BeKTOPHI a(3; —4;2), b(—1; —2;4), ¢(—3;3; —1) obpaszytor 6azuc. Pa3noxkurbh BEKTOP
d(9; —1; —9) mo 9TUM BEKTOpaM.

3. Haiitn xocuuyc yria Mexay BekTopamMnm @ = m +3n u b = —m — 5n npu |m| = 2v/3, |n| = 1,
() = %,
4. Haittn np,x, mpu * = @ +cu y = b, rae a(2;1;2), b(5; —3;3), e(—2;1;-1).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;3;6),
B(13;4;4), C(4;4;5).

6. Berauc e mioria b mapaJsieiorpaMma, mocTPOeHHOTo Ha BeKTopax @ = —3m—2nu b = —4m—4n
npu |m| =5, [n| =5, (m,n) = §.

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

8. Boeraucuth 06bem Terpasapa ¢ BeprmnHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BbIicOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(—1; —6; —2), B(1;—5;—1), C(4;1;-=3), D(5;0; —2).

9. HaitTu KocuHyC OCTPOTO YIia MeXKIy IIOCKOCTAMA v : ¢ —y — 2 =—3u f: —2x+y—1=0.

10. CocraBuTh ypaBHEHWE LIOCKOCTH, Tpoxosieii vepe3 Touku A(5; —6;8), B(0; —5;9), C(—1; —5; 10),
u Haiitu paccrosane or Touku S(7; —4;0) 10 9TOil MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, MpOXojsdiieii depe3 Touky M(—2;—7;4) nepneHgauKyaspHO
MIOCKOCTIM 20 —y — 72 —7=0u —z +y + 4z = —3.

12. Cocrauth ypastenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecan A(1;5;3),
B(—6;3;0), C(5;6;5).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPaBHEHUS TPAMOi
6x +vy +9=0
r—y+z2-2=0"
14. Haiitu npoeknuto Toukn M (9;25; —19) Ha maockocts —bz — 9y + 9z — 120 = 0.

15. Haittn yroot mesky npsmoit [ @ 222 = 2 — 222 g yockoctnio 1 —2 +y — 32 + 10 = 0.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmmnamu A(—3; —3), B(—2;4) u C(—11;5). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



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

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

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

. _
3. Haitrn kocumyc yria Mexkay BekTopamu @ = 4dm-—nub=m—nnpu /m| =2, [n|=1, (m,n) = 3.

4. Haittn np,, @, ipu & = 2b + cu y = a, v7ie a(4; —6; —5), b(—1;1;2), c(4; —1;-10).
5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rne A(2;4; 3),
B(—2;11;11), C(-1;9;10).

6. BorauciuTs 110ma/ib napaJsiieiorpaMma, moCTPOEHHOTO HA BEKTOPax @ = —3m+2n u b = 2m+3n

wpn [m| =2, |n| = 4, (mR) = 5.

7. Jlexkar m rouku A(9;4;0), B(9;3;1), C(6;3;—2), D(8;—1;4) B 0aHOI#i MI0CKOCTH?

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BBICOTY, ONYIIEHHYIO
Ha 9Ty rpanb u3 Bepimasl E. A(8;0;7), B(13;—2;5), D(4; —5;6), E(8;3;38).

9. Haiitu KocuHyC OCTPOTO yriia MexKIy miockocTavu o :2x +y — 15=0u f: —bxr +y+ 32 = —11.

10. CocraButh ypaBHEHHE ILJIOCKOCTH, mpoxoigmieii uepes rtouku A(5;—4;—9), B(6;—6;—8),
C'(9; —9; —7), u maiitu paccroguue ot Toukn S(0;7;1) 10 ITON MIOCKOCTH.

11. CocraBurh ypaBHEHHEe IUIOCKOCTH 7, IPOXOAsiiei yepe3 Touky M (—3; —2; —9) mapasuiesibHO Tpsi-
=5 _ Yy __ z x+4 __ y+5 __ 2—6

MBbIM

-9 ~ =2 5 -5 —1 2 -
12. CocraButh ypasHenue npsaMoil AB u HaiiTu paccrosiaue ot Touku C' 10 910i npsimoii, ecu A(5; 2;2),

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

13. TlpuBecT K KaHOHIYECKOMY BHIY OOIINE yPAaBHEHHS IIPAMOI
r+y +22+ 5 =0
r+2y+52+16=0"

14. Haiitu koopaunarel Touku M, cummerpuanoit Touke M (—14;17; —8) OTHOCHTEIBHO MIOCKOCTH
—T7x + 9y — 42 = 64.

15. Haiitu yros mMexk iy npsamoit [ : ’”_—*15 = _if = Z:18 M TJIOCKOCTHIO 7 : ¢ — 8y — 2 = 6.

16. Ha miockoctu gan tpeyroiabauk ABC' ¢ epmunamu A(1;3), B(—4;18) u C(—23;11). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



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

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepenuna pebpa A By, a M nenut pebpo AD B orHOMmMeHNN" 3 @ 2.

2. lokazaTh, 910 BeKTOpHI a(2; —3;1), b(—3;5; —1), ¢(—3; 1; —2) obpasytor 6azuc. Pa3noxkurs BEKTOP
d(—1;9;1) mo sTuM BEKTOpaM.

3. Haiitn kocuHyc yriaa Mexay BeKTopamu @ = —2m —2n u b = —m + 3n upu |m| = 2, |n| = 1,

(m,m) = 3.

4. Haittn np, @, ipu * = @ +cu y = b, rae a(—7;3; -10), b(—1; —1;-5), c(1;2; 7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(4;1;2),
B(9;2;1), C(12;2;2).

6. BerancymmTs 1Iomna b napaJiesorpaMMa, ToCTPOeHHOrO Ha BeKTopax @ = —m—3nu b = —2m—3n

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

7. Kommnanapusr jin sexropst AB, AC, AD, rae A(2;8;4), B(3;12;—1), C(0;3;11), D(3;5;6)?

8. Boraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuunbl A;. A(9;6; —9), B(8;2;—9), D(10;16; —7), A;(11; —3; —14).

9. HaiiTu KocuHyC OCTPOTO YIia MeXKIY IIOCKOCTAMEA @ —3x + 2y +12=0u f: x4+ 2y — 2 = —13.

10. CocraBurh ypaBHeHHe [JIOCKOCTH, Tpoxoidameit depe3 touku A(4;10;—-8), B(—3;6;—13),
C(7;13; —6), u Haiitn paccrosiaue ot Touku S(6;8;0) 10 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHEHHEe IJIOCKOCTH 7, MPOXojdiieii depes Touky M (—8; —1; —10) mapasiiesbHo mpsi-

MO w_—_f = yT_Q = Zi)r—G 1 TePHeHINKYAIPHO TIOCKOCTH —T + Ty — 2 = —3.

12. Cocraputh ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(6;7;7),

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

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
r +5y—32—23=0
20 +2y— 2z + 5 =0

14. Haiitu npoeknuto Toukn M (23; —21; —5) Ha miaockocts 62 — Ty — z + 54 = 0.

15. Haiiti yroor mesky npamoit [ : § = y_—+14 = % M TJTOCKOCTHIO 7 : br — 4y +42 — 3 = 0.

16. Ha miockoctu gan tpeyroabauk ABC' ¢ epmmnamu A(4; —2), B(—23;29) u C(16;2). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



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

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

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

Hai _ _ _ o
3. HaitTn kocumyc yria Mexkay BeKTopamn @ = m—n ub=m+nupu |m| =3, |n| =2, (m,n) = 3.

4. Haittn np, @, ipu = a +2c n y = b, vyie a(1l; —1;-2), b(—4; —2;5), ¢(—2; —1;2).

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, Teprnenukyasiproro miockoctn AABC, rae A(5; 6;2),
B(10;8;5), C(8;7;4).
6. Boruucsiurb 117101a/b TPeyroJbHUKA, IIOCTPOEHHOIO Ha BeKTopax @ = 4m —4n u b = —3m +n upu

_ 3r

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

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

8. Beraucsmrs o6bem napamnenenunena ABCDEFGH , nnomans rpaau ABC D u BBICOTY, ONYIIEHHY IO
Ha 9Ty rpanb u3 Bepmuasl E. A(9;9;9), B(11;13;2), D(11;12;2), E(10;10;5).

9. Haiitu KocuHYC OCTPOTO yTIiia MEXKIy MJIOCKOCTIMHA @ —x + 2z —1=0u 0 —y— 2z = —2.

10. Bagana nupamuna SABC koopaunaramu sepinun A(0;2; —7), B(—1;0;—8), C(2;5; —4), S(1;8;2):
a) cocTaBUTH ypaBHenue mwiockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 mwiockoctn ABC.

11. CocraButh ypaBHEHHE IIIOCKOCTH T, IPOXOosIieii yepe3 Touky M (—5; —3;9) napaiebHO mpsIMbIM
z—6 __ y+3 __ z—5 i z+1 _ y—1 _ 242

) —2 ) 3 1 0
12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 370# npsimoii, ecaun A(4;2;5),

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

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
r+3y— 2z — 3 =0
—r—Ty+22+10=0"

14. Haittu npoekmuio touku M (16;23; 22) na mwiockocts —7x — 6y — 92 — 50 = 0.

xTJrS:y_—_f:ZJ{—ZlI/IHJIOCKOCTbIO7T:2x+2y—z+1320.

15. Haiditu yros mMexk iy npsamoit [ :
16. Ha mnockoctu gan tpeyroabauk ABC ¢ epmmnamu A(1; —5), B(—9; —25) u C'(—11; —11). Tpeby-
ercs: (a) Hanucarb obume ypasuenusi upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

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

I) HAIECATh 00IIee ypaBHEHHe CepeMHHOTO TepneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jokasarb, uro BekTopbl a(0; —1;2), b(1;—3;0), ¢(—2;4;1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(0;7; —8) mo 3TUM BEKTOPaM.

3. Haiitn xocmmyc yria Mexay BekTopamu @ = —4m +2n u b = 2m — 2n upu |m| = V2, |n| = 2,

(m,m) =17

4. Hafitu np,@, 1pn © = a +2c n y = b, re a(—8;9;3), b(3; —1; 1), c(4; —3; —2).

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

6. Berauciutsb n1o1ma b napaJiiesorpaMMa, MoCTPOEHHOr0 Ha BeKTopax @ = —m +4n u b = 4m — 2n

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

7. Komuianapusl jin Bektopsl a(3;2;0), b(6; —3; —5), ¢(8; —4; —7)7

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

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy IIocKocTIMu o :x +y+10=0wu §: —Tx —y — 4z = —14.
10. CoctaBuTh ypaBHEHHE TLIOCKOCTH, Mpoxojasmeil uepe3 toukn A(—1;5;10), B(2;4;11), C(4;3;11), u
HallTH paccTosinne 0T TOUKH S(3; —2;7) 10 9TOM MIOCKOCTH.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPIMOil, IpoXosiiei yepe3 Touky M (—5; 1;2) napaieabHo
43 _ y+6 _ 243

mwiockoctu —4x + 3y + 2 + 2 = 0 1 nepueHIuKyIapHO NPAMOil =5 ===
12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;3;0),

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

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

14. Haiitu npoeknuto Toukn M(1;9; —3) Ha miockocts 22 — 2y + z + 1 = 0.

T — 2y miockocThio T —x +y — 2 = 13.

o e 7. 45
15. Haiitir yror mesky npamoit [ : 22 = £ = =

16. Ha mwrockoctu jgan tpeyroasiuk ABC ¢ epuunamu A(—1; —5), B(—3;6) u C'(—9; —1). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



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

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

2. lokazaTh, 910 BeKTOpHI a(—2;2; —1), b(2;3; —4), ¢(—3;3; —1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—3;8; —6) mo ITUM BEKTOpAM.

3. HaiiTn kocuHyC yria MexKiy BeKTOpaMm @ = 2m —2n u b = —m —n npu |m| = 2, |n| = V2,
() = 7.
4. Haittn np,x, mpu * = @ u y = b + ¢, rae a(—1;-2;6), b(4;3; =7), c(1; —1;1).

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

6. BeraucmTh 1mIona/ b TpeyroabHuKa, IMOCTPOSHHOIO Ha BeKTOpax a = —4dm +2nu b = —3m +n

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

7. Komunanapunt s sektopbl AB, AC, AD, rae A(5;5;6), B(6;3;1), C(6;8;11), D(6;9;13)?

8. Boraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(—3;—5;—9), B(—12; —8;=7), D(—7; —6; =8), A1(5; —1; —10).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy MIOCKOCTAMU ¢ : 2x +y+2=—4u f: -3y + 22+ 11 =0.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, TPOXOsei yepes Touku A(2;6; —7), B(3;2;—7), C(0;9;—6), u
HaiiTu paccrosiuue or Touku S(3; —6; —4) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH 7, Mpoxojsdiieii depe3 Touky M(—8;—9;4) nmepneHgauKyaspHO
MJIOCKOCTIM 3 —y =0u 22 —2y — 2 — 1 =0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310# npsimoii, ecaun A(6;6;6),
B(7;4;6), C(7;5;7).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS TPAMOi

—r+4y +2=0
—r+Ty—2—-14=0"

14. Haiitu npoeknuto Toukn M (—35;3; —7) Ha mwiockocth —9z + 3y — 4z = 34.

15. Haiiti yroor meskty npamoit [ : = = % = % M TIOCKOCTHIO 7 @ o + 2y + 2z + 11 = 0.

16. Ha miockocru man Tpeyroibauk ABC' ¢ epmunamu A(—1;—1), B(—16;—6) u C(—5; —13). Tpe-
Oyercst: (a) namucarnb obuiue ypasuenusi nupsimbix AB u AC;

6) Haiitu mauHy Meauanbl BD;

B) HAUTHU JJIMHY BBICOTHI, OIMYIIEHHONH 13 BepmuHbl C'

1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

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

(

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



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

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

2. Jlokasarb, uro BeKTOpbl a(4;2;—3), b(—5; —1;2), ¢(6;2; —3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(6;8; —10) mo 3TUM BeKTOpaM.

3. Haiiti KOCHHYC yI/Ia Mexay BeKTOpaMi @ = —2m — Tn u b = —m — 3n npu |m| = 2V/3, |n| = 1,
(m,n) = .

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MEePHeHTuKyIspHoro miockoctu AABC, e A(2;9;7),
B(9;18;3), C(4;11;6).

6. BerancjimTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax a = 3m — 2n u b = 4m — n upn
2

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

7. Kommianapust jin Bektopsl a(0; —1;1), b(—1;3; =5), c(1;6; —4)?

8. Beruncautsh 00beMm Terpasgpa ¢ BeprmmHaMu B Toukax P, (), R, S, miomank rpanun PQS u BbIcOoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuubl R. P(6;6;6), Q(4;6;7), R(3;5;8), S(16;4;11).

9. HaiiTu KocuHyC OCTPOTO YIa MeXKIy IIOCKOCTAMEA ¢ : 2x + 3y +4z=—-bmuf:x—y+1=0.
10. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxosieii gepe3 touku A(0; 5; —4), B(1;0; —3), C(—2;6; —5),
u HaiiTu paccrosane or Toukn S(—1; —8;2) 10 9T0it mIOCKOCTH.

11. CocraBuTh KaHOHHYECKHE yPAaBHEHHUs HPMOil, mpoxosimeil depe3 Touky M (—4; —2; —10) napas-
46 _ y+4 _ z

JeJIBHO TIOCKOCTH —42 + y = 2 U NepueHIuKyIapHO TPAMOoit =5 > <.

12. Cocraputh ypastuenne upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;4;4),

B(14;6;1), C(6;3;6).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
r—5y+224+13=0
—r+Ty— 2z —12=0"

14. Haiitn koopamuaTsl Touku My, cummverpuanoii Touke M (—10;1; —2) OTHOCHTENBHO IIOCKOCTH
9z + 2y + 2z = 39.

15. Haittm yron mexmy npsamoit [ : :CTH = y—IG = % 1 TJIOCKOCTBIO 7 : —4x — 4y — z = 14.

16. Ha miockocru nan rpeyroapuuk ABC' ¢ seprimuavu A(4;2), B(18;4) u C(0;6). Tpedyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jlokasarb, uto BekTOpbl a(—4;3;—5), b(3;0;5), ¢(3; —1;4) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(6; —1;9) mo 9TUM BEKTOpaM.

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

(m,m) = §.

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

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

6. BerancjimTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax a = 4m — 2n u b = m — 2n upn
— _ — "=\ _ 37
|m’ =3, |'I’L’ =4, (man) — 4 -

7. Jlexar siu rouku A(0;1;8), B(5;6;1), C(—2;—1;11), D(1;—3;10) B 0an0ii miockocTu?

8. Boramcanrh ob6beM Terpasipa ¢ BepmmHAMH B TOYKax Aj, Ao, Az, Ay, mnomaas rpann A;As Ay
W BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepumabl Az. A;(—8;0;9), Ay(—9;—4;9), A3(—9;1;13),
Ay(—10; —1; 14).

9. HaiiTin KOCHHYC OCTPOro yIjaa MeKIy IUIOCKOCTAME « @ —2x + 2y +3z=7u : —x + 2z —10=0.
10. CocraBurh ypaBHeHHe TJI0CKOCTH, mpoxosiieii yepe3 toukn A(0;9;7), B(—5;6;14), C(2;10;6), u
nafitu paccrosguue ot Touku S(—3;1;0) 10 9TOM MIOCKOCTH.

11. CocraBuTh KaHOHWYIECKHE ypaBHEHUs TPSMOM, mpoxojasmeil epes touky M (—7;—5; —5) mapas-

_ o r—6 _ y—6 _ z—3
JIEJIBHO NJIOCKOCTH & — 5y + 2 — 3 = 0 u nepuenuKyjIgapHo npsMoit 37 = S = 5=,

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecan A(1;8;5),

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

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

r+y +1=0
—2r—y+2—15=0"

14. Haiitu npoeknuto Touku M (—1; —16;0) Ha miockocts 2z + by — 2z = 17.

z+4 _ y—6 __ z—8
2 —

15. Haittn yron mexmy npsamoit [ : 5 3

U IJIOCKOCTBIO T : ¢ — Yy + 2 + 13 = 0.

16. Ha wiockocru jgan tpeyrosbiuk ABC ¢ sepumunamu A(1;0), B(—3;28) u C(—11;12). Tpebyercst:
a) Hamucarh obimue ypasHenus npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



Nupusuayansuoe /13 o xkypey «Anamurudeckast reomerpusiy 2021. ['pynma TBM2-115.
Bapmuant 34.

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

2. lokazath, 910 BeKTOpHI a(—4;3;2), b(6; —4; —3), ¢(5; —3; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(1; —2; —3) mo 9TUM BEKTOpaM.
3. Haiitn KoCHHYC yria MexK1y BeKTOpaMu @ = —5m —3n u b = 2m +n upu |m| = 1, |n| = 2V/3,

o
6

4. Haittn np,, mpu * = b+ cu y = a, rae a(1;1;1), b(5;3;4), ¢(0;2; —3).

(m,n) =

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHaukyasspaoro miockoctu AABC, rme A(0; 2; 8),
B(1;9;8), C(—1;-2;9).

6. BeraucanTh 1101116k MapaJsiieorpamMmMa, IMOCTPOeHHOT0 Ha BeKTopax @ = 3m+2nu b= —3m+4n
npu |m| =5, |n| =2, (m,n) =27
p ) - 4 ) - 4

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

8. Boeraucsuts 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
OMYIIEHHYIO Ha 3Ty rpanb u3 Bepiuabl C. A(6; —7;2), B(4;—12;11), C(6;—5;3), D(5; —16;7).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTAMEA « : 4x —4dy — 6z =T7Tu f:—x+2+8=0.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, mpoxomsimeii dwepes toukn A(7;—9;—9), B(6;—8;—10),
C(12; —12; —5), u naiitn paccrosaue ot Touku S(—3;0;7) 10 9TO¥ MIOCKOCTH.

11. CocTaBuTh KaHOHWYECKHE YDABHEHWs MPsIMOli, mpoxogmieil depe3 touky M (—7; —5; —2) napas-

JIEJIBHO TIOCKOCTH —Hx + 2y + 62 — 4 = (0 1 nepneHAuKyIsIPHO TPAMOi ”5 = y_+11 = Z_—_15

12. Cocraputh ypastenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(5;4; 1),

B(1;5;—4), C(8;3;5).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
3r—y +424+14=0
Tr—2y+92+29=0"

14. Haiitu koopaunatel Toukn M, cuvmmerpuanoii Touke M (6;8;11) 0THOCHTEIBHO MIOCKOCTH —3T —
oy — 4z = 23.

15. Haittn yron mexmy npsamoit [ : %‘8 = % = ZH U TJIOCKOCTBIO T i & +y — 2 — 7 = 0.

16. Ha miiockocru jgan rpeyrosbauk ABC ¢ sepruiunamu A(—1;—4), B(—29; —8) u C(3;0). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



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

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

2. Jlokasarb, uro BekTopbl a(l; —1;—2), b(2;0; —3), c¢(—1;2;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(6;3; —7) Mo 3TUM BEKTOPaM.

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

(m,m) = 3.

4. Haiiu np,x, npu & = a u y = 3b+ 2¢, v1e a(2; =3; —6), b(=2;2;3), e(5; ~1; =2).

5. HaiiTu KoOpIHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasipaoro miockoctu AABC, rme A(9;2;6),
B(6;1;5), C(13;3;4).

6. BeraucnTh 110181 TPEyToJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = m —n u b = —4m + 3n upn
lm| =3, |n|=3, (m,n) =2
? ? ) 4 "

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

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiunbl By. A;(—2;7;9), A2(3;10;7), A4(2;6;6), B1(—11;8;15).

9. HaiiTu KocuHyC OCTPOTO YTIiIa MeKIy ILIOCKOCTAMU o : 3x +2 —1=0wu §: —2x — 2y — 32 = —2.

10. Bamama mwmpammma SABC woopamnatamu sepmuu A(5; —2;—6), B(10;0;—5), C(13;1;—4),
S(—8;3;4):

a) coCcTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, pOXosiiei depe3 Touky M (1; —1;7) napaieabHo npsamoii

# = 3’%2 = 23—8 1 TMEePIeHIUKYIAPHO TIOCKOCTH —T — 9Y + 2 = —D.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecan A(8;0;4),

B(7,—-4;9), C(7,—5;10).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
204+y— 2z + 6 =0

r +y+2:4+11=0
14. Haiitu npoeknuto Toukn M (—32; —10;9) na miaockocrs —7z — 5y + 2z 4+ 20 = 0.

x+5

y—8 __ z+4
3 —4

= = 1 IIOCKOCThIO T : & + 4y — 2 = 11.

15. Haiditu yros mexk iy npsamoit [ : 5

16. Ha miockoctu gan tpeyronbauk ABC ¢ sepmunavu A(—5;1), B(—4; —6) u C(—13; —7). Tpebyer-
cst: (a) Hamucarh obiue ypapuenus npsambix AB u AC|

6) maiitu nauHy mMeauansl BD;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

TN TN N TN N N

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



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

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

2. Jlokasarb, uTo BeKTOpHl a(2; —4;—5), b(2;2;1), ¢(1; —5; —5) obpasytor 6azuc. PasioxKuTh BEKTOP
d(8;2; —2) Mo 3TUM BEKTOPaM.

3. Haiitu kocumyc yria Mexy Bekropamu @ = m —4n u b = 3m — 9n upu |m| = 2V/3, |n| = 1,

(m,m) = §.

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

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

6. BeraucimTh 1mIoma b TpeyrojbHUKa, MOCTPOSHHOTO Ha BeKTOpax @ = 2m —4n u b = —2m — 2n

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

7. Kommianapust ju Bektopsl a(—3;2; —2), b(0; —1; —2), ¢(—5;2; —9)7
8. Bouruncanrs o6bem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiunabl By. A1(3;5;—9), A3(4;0;—4), A4(5;7;—12), B1(5;3; —8).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY MIOCKOCTAMHA Yy — 2z — 15 =0wu §: —x + by + 2 = —4.

10. CocraBuTh ypaBHeHHe MIOCKOCTH, poxosiieit gepe3 Touku A(7;—1;9), B(6;—9;11), C(6; —4; 10),
1 HaiiTu paccrostane or Touku S(2;7; —4) 10 9TOil MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, Hpoxojsrieii depe3 Touky M (1;4; —7) napaiaeabHO MpsMbIM
z—2 _ y—4 _ z—1 z—2 __ Yy __ z—2

z 2 = g H —— =

-1 5 —1 2 -3~ "1 -

12. Cocraputh ypasuenue npsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;5; 1),

B(6;4;—6), C(—1;6;6).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUS HPIMOit
3r—9y—52z—8=0

— T +5y+2z+1=0

14. Haiitu koopaunatel Toukn M, cuvmmerpuanoii Touke M (9; —10;2) OTHOCHTEIBHO IIOCKOCTH 3T —
dy+2z—-4=0.

15. Haittm yron mexmy npsamoit [ : %7 = y_—f = % U IJIOCKOCTBIO 7 @ —2% + 2y + 52 + 2 = 0.

16. Ha wiiockocru jgan rpeyrosbauk ABC ¢ sepruiunamu A(4; —4), B(2; —15) u C'(—4; —8). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



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

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

2. Jlokasarb, 9to BeKTOpB @(2;5;4), b(—1;—3;—2), ¢(1;4;3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—2; —7; —4) mo 3TUM BeKTOpaM.

3. Haiiti kocmmyc yria Mexkiy Bexropamu a = 2m + 8n u b = —2m — 6n npu |m| = 2v/3, |n| = 1,
(m,n) =%.
4. Haittn np,, ipu * = b+ cn y = a, rae a(2; —2;3), b(—2; -3;6), c(2; —1; —12).

5. HaiiTi KOOpJMHATBI €JIMHUIHOTO BEKTOPA My, MepHeHTuKyIspaoro miockoctu AABC, e A(4;9; 3),
B(12;14;6), C(—1;6;2).

6. BerancjimTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = 4m — 3n u b = m + 3n upn

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

7. Jlexar sin rouku A(3;8;0), B(—2;5;1), C(1;7;0), D(6;10; —1) B onnoit mwiockocTu?

8. Buruncauth o0beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann As A3 A4 n BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpaHb u3 Bepmutbl Ay, A;(8;—14;8), A3(9;—9;9), A3(6;—9;7), A4(8;—2;8).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy ILIOCKOCTIMHU o : 6x —6y —z=bu f:—xr+y—6=0.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxofgameil wepe3d rtouku A(—5;—2;—6), B(—4;-3;-7),
C(=7;5; —3), u naiitn paccrosiaue ot Touku S(—6;1;4) 10 3T0¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHe IIOCKOCTH T, MPOXOsiei depe3 Touky M (—2; —8; —3) mapajuieqibHO Tpsi-

=2 _ y=5 _ 2=6 . a4+6 _ y=6 _ 2
MbIM = =42 =22 B2 =02 =2

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(1;5;2),
B(0;2;0), C(0;1;—1).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
2045y +32—23=0
—x—y—2z+6=0
14. Haiitu npoeknuto Toukn M (12; —24;1) Ha miaockocts © — by — 3z = 24.

15. Haittn yroot mesky npsvoit [ @ =2 = Y5 = 223 5 npockoctpio m: —2 +y — 2 = —T.

16. Ha mnockoctu jgau tpeyroiabauk ABC ¢ pepmmnamu A(—2; —4), B(—20; —3) u C(6; —16). Tpeby-
ercs: (a) Hanucarb obmme ypasuenusi upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

B) HAiTW JTMHY BBICOTHI, ONMYyIEHHOMH 13 BepuuHbl '

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

(

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



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

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

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

3. Haiit KocuHyc yriia Mexy Bekropamu @ = m—>5nunb=m+nupn |m| =2, |n| =1, (m,n) = 3.

4. Haittn np, @, ipu © = b+ cn y = a, rae a(—3; —2; -2), b(—9;1;0), ¢(6;4;5).
5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rne A(1;8;7),
B(2;6;6), C(2;11;7).

6. BbruucsiuTh 171011a/b TPEYTIoJbHUKA, IOCTPOEHHOIO Ha BeKTOpax a = 3m — 2n u b = m — 3n upu

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

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

8. Bourumesuth o0beM TeTpas’ipa ¢ BeplimHaMH B Toukax P, @), R, S, miomaas rpanun PRS u BeicOTy,
OLYIIEHHYIO Ha 3Ty rpadb u3 Bepimunbl Q. P(—4; —4;3), Q(—11;-2;11), R(—3;—4;1), S(—7; —5;6).

9. Haiitu KocuHYC OCTPOTO YT/Ia MEXKIy TLIOCKOCTAMU @y + 2+ 14 =0wu §:2x + 3y — 62 = —11.

10. CocraBuTh ypaBHEHHe ILIOCKOCTH, TpOXojsineir depe3d touku A(—4;—10;—-2), B(—2;-9;-2),
C(—3;—=9; —1), u naiitu paccroguue ot Touku S(8;6; —3) 10 ITOM IOCKOCTH.

11. CocraBuTh KaHOHWYECKHE ypaBHEHUsI NPAMOii, mpoxosgiieii yepes rouky M (0;5;4) mapasieabHo

o o oz4+4 _ y+2 22
w10ckoCTH —92 + 2y — 2 + 4 = 0 ¥ IepueHuKYIIPHO IPAMOl “= = 5= = 2=,

12. CocraButh ypasHenue npsaMoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(2;9;2),

B(1;8;3), C(6;12; —3).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIHE ypaBHEHUS MPAMOit

r+y +2=0
—dr—2y+2z—25=0"

14. Haiitu npoekmuio toukn M (17; —1; —9) #a wrockocts 3x +y — 2z = 15.

- o — 1 —
15. Haittu yros mexty upsimoit [ : x_—24 = % = 2_54 U IJIOCKOCTBIO T 1 & — 2y — 2 = —3.

16. Ha niockoctu nan tpeyronpank ABC ¢ sepuunamu A(—5;0), B(—14;13) u C(—9; —12). Tpebyer-
cst: (a) Hamucarh obinue ypapaenus npsambix AB u AC

0) maiiru puuny meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi n3 BeprmHbl C;

I) HamucaTh oblee ypaBHEHHe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypapaenue ouccekrpuch yria BAC,

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

TN TN TN N N N

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



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

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

2. Tokazarh, 4t0o BeKTOpbI a(4;4;5), b(3;4;3), ¢(2; 1; 3) obpasytor 6a3zuc. Paznoxurs Bexkrop d(0; —4; 3)
10 STUM BEKTOPAM.

3. Haiitn xocmmyc yria Mexkay BEKTOpaMu @ = m + 2n u b = 2m + 2n npu |/m| = 2, |n| = /3,

(M) = o,

4. Haittn np, @, pu * = @ +c u y = b, rae a(—4;6;3), b(—2;3;2), c(0; =7;1).

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

6. BerancjimTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = m +4n u b = 2m — 2n upn

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

7. Jlexar sin rouku A(0;0;2), B(—1;—-2;3), C(—1;—4;5), D(2;3;1) B 0an0ii mwiockocTu?

8. Beruncoiuth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepiunabl F. A(3;8; —8), B(1;11; —12), D(2;6;—1), E(0;14; —18).

9. HaiiTu KocuHyC OCTPOTO YIIa Me¥KIYy MIOCKOCTAMU ¢ @ —2x + 6y +4z=T7Tu f:x—y = 0.
10. CocraBuTh ypaBHEHHE TLIOCKOCTH, Mpoxoasmeit uepe3 toukn A(8; —1;10), B(7;4;12), C(7;3;11), u
Haiitu paccrosiuue or Touku S(—4; —2;8) 10 ITOil MWIOCKOCTH.

11. CocTaBuTh KAHOHUYECKIE YPABHEHNUS MPAMOii, mpoxogiieit uepes Touky M (—8;4; —2) napaJieabHo

_ e T—5 _ y+8 _ z—2
IIOCKOCTH & + Y — 32 — 8 = 0 U NMepneHanKyIsIpHO IPAMOil = = = = <=,

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecaun A(9; 1;0),

B(11;0; =5), C(8;2;3).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
—3r—2y+2—-29=0
—4dr—y —23=0"

14. Haiitu npoeknuto Toukn M (21;10;27) na miockocts —6z — 4y — bz = 7.

15. Haittn yroo meskay npsamoit [ @ 252 = ¥=2 = 258 g yockocrnio m: —22 —y — 2 — 3 = 0.

16. Ha mnockoctu man tpeyroabauk ABC ¢ Bepmmmnamu A(—3; —2), B(7; —22) u C(—1;2). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu nauHy Meauanbl BD;

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

I) HaIECaTh 00IIee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



