NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
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 By, a M nenur pebpo BC' B oraomennn 1 : 2.

2. Jokazatb, uro BekTopbl a(—3; —1;—5), b(—4; —2; —5), ¢(—2; —1; —1) obpasyior 6a3zuc. PasioxkuTh
BekTOp d(3; —1;7) 0 9TUM BEKTOPaM.

3. Haiitn KocHHYC yryia Mexkiy BekTopamum @ = 9m — 8n u b = m — n npu |m| = /3, |n| = 2,

(m,m) = §.

4. Haittn np, @, pu * = @ +c u y = b, rae a(5;0;2), b(5;3; —2), e(—1;-2;1).

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

6. BerancamTh 1I0ma b napaJsiiesorpaMma, ToCTPOeHHOro Ha BeKTopax @ = 4dm +3n u b =m — 4n

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

7. Kommnanapuet sin sexropsl AB, AC, AD, e A(0;6;2), B(—5;10;—1), C(=7;12; —2), D(—2;7;4)?

8. Beraucimrs 0ob6bem Terpasapa ¢ sepmmmaamMu B Toukax A, B, C, D, mmomans rpanu ACD u BbI-
COTy, ONMYIIEHHYI Ha 3Ty Ipadb u3 Bepummabl B. A(—3;—1;-9), B(—1;—1;-12), C(—1;—4;-9),
D(—6;0; —5).

9. HaiiTi KOCHHYC OCTPOTrO yIja MexKIy IUIOCKOCTAME « :br — by —Tz=12u f:—y+2—4=0.

10. Bamana mnwupamuga SABC xoopamnatamu wepinn  A(5;3; —8), B(4;4;—10), C(7;—2;-5),
S(—3;0;8):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) maiiTu paccrogrue ot Bepruutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE MJIOCKOCTH T, Tpoxojsdmieit depe3 Touky M (7;—2; —5) mepuneHauKyIsipHO
MJIOCKOCTIM —x — by +2=7n —x —y = —3.

12. CocraButh ypastenue npsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310it npsimoii, ecan A(4;1; 8),

B(11;5;5), C(2;0;9).

13. [IpuBecTn K KAHOHUYECKOMY BHJIY OOIIHE YPABHEHUS MPIMO

— o +y—2—10=0
3r+y —24=0

14. Haiitu npoeknuto Touku M (—30; 33;20) Ha miockocts 72 — 8y — 9z = —T72.

15. Haittu yron mexmy npsamoit [ : xf_f = 3’%3 = Zj[—‘l U TJIOCKOCTBIO 7T : & — Y — 2 = —8.

16. Ha mrockoctu man tpeyronbuuk ABC' ¢ Bepmmnavu A(1; —4), B(15;30) u C(—11;8). 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);
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JK) HaWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanr 1.

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

2. lokazath, 9T0 BeKTOpHl a(—1; —2; —1), b(—2;1; —1), ¢(5; 1;4) obpaszytor 6azuc. Pa3noxkurs BEKTOP
d(—7;—4; —5) mo 3TUM BeKTOpaM.

3. Haiitn Kocmuyc yria Mexkay BekTopamMnm @ = —m — 3n 1 b = 3m + 4n upu |/m| = 2, |n| = /3,

(M) = o,

4. Haittn np,x, mpu = 3a +cu y = b, te a(—2;2; —1), b(5; —3; 1), ¢(11; —4;5).

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

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

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

7. Komuianapust jin Bektopot a(1;0;2), b(—1; —2; —4), ¢(2;3;7)?

8. Beramcanrh 0o0beM TeTpasipa ¢ BepuimHaMH B Toukax Ap, As, Az, Ay, mwiromanbk rpaan A AsAs u
BBICOTY, ONYIIEHHYIO Ha 3Ty Ipab u3 Beprmibl Aj. Ap(2;—5;—7), As(1;—8;—6), A3(6;—15;-9),

9. HaiiTin KOCHHYC OCTPOro yIjaa MexKIy IUIOCKOCTsSME -y — 2 — 8 =0u f: —2x + 8y — bz = —11.

10. CocraBuTh ypaBHeHHE MJIOCKOCTH, Tpoxosmieil uepes roukn A(—7;2;10), B(—6;3;9), C(—5;5;11),
u HaiitTu paccrosgnue oT Touku S(—8; —5; —3) 10 ITOM WIOCKOCTH.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Tpoxojsdmieii depe3 Touky M (—4; —1;4) nepneHauKyasipHO
MJIOCKOCTSIM —T — 3y — 3z =1n —2x —4dy — 72 — 6 = 0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(6;7; 3),

B(7;6;4), C(10;4;5).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIMe ypaBHEHUS HPAMOit

r+y—z—11=0
— 20 +5y+32+24=0"

14. Haiitu npoekuuto Touku M (—17; —31; —2) na miockocts 4z + 9y + 3z — 71 = 0.

%7:@’_—735:%HHHOCKOCTMOW:x—y—f—z—?):O.

15. Haittn yron mexmy npsamoit [ :
16. Ha wiiockocru jgan tpeyrosibiuk ABC ¢ sepumunamu A(—4;2), B(14;28) u C(—10;0). Tpebyercst:
a) Hamucarh obimue ypasHenus npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanr 2.

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 DC' B orHomennn 2 : 1.

2. okazath, 9T0 BeKTOpHI a(1l; —2; —3), b(—3;1;6), c(1; —3; —4) obpasytor 6azuc. Pa3noxurh BEKTOP
d(—5;2;9) Mo 3TUM BEKTOPaM.

3. Haiitn kocummyc yriia Mex1y BEKTOpaMu @ = —2m + 3n u b = —m + 2n npu |/m| = 2, |n| = /2,

(m,m) =17

4. Haittn np,x, pu = @ +2c n y = b, r1e a(6;5;4), b(1;1;2), ¢(—1;-2;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;7;4),
B(0;15;9), C(0;14;38).

6. BerancamTh 1I0ma b napaJjiiesiorpaMMa, TOCTPOeHHOrO Ha BeKTopax @ = 2m —4dnu b =4m +n

npu jm| =2, |n| =5, (m,n) = 2.

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

8. Borumcimrh obbem mnapamnenenunena A AsAsAysBi1BsBsB,, mwiomanb rpann Ay Ay Az Ay u BBHI-
COTy, ONYIIEHHYIO Ha 9Ty TpaHb u3 Bepmmabl By. A;(8;—7;—6), As(13;—8;—9), A4(3;—8;—2),
B;(10; —3; —9).

9. HaiiTin KOCHHYC OCTPOr0O yIja Me:KIy IIOCKOCTsMu « : & +3y+2=12u f:y+ 32 —8 = 0.

10. CocraBuTh ypaBHeHHe TLJIOCKOCTH, mpoxoigmeii depe3s toukn A(6;2;—10), B(7;—4;—10),
C(7;—3; —9), u naiitu paccrosguue ot Touku S(—4; —1;4) 10 ITOMH WIOCKOCTH.

11. CocraBuTh ypaBHEHEE TLIOCKOCTH T, Mpoxosiieii yepe3 Touky M (1; —6;2) mapaaieabHO TpSIMbIM
z+1l _ y+3 _ z2—6 z—2 __ y=5 __ z+4

1 3~ —1 -2 —2°
12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecau A(8; 1;5),

B(7;0;6), C(10;2;5).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
r—y+z+2=0
20 —6y+32+28=0"

14. Haiitu koopautaarsl Touku My, cummerpuanoii Touke M (—4;2; 3) OTHOCUTETBHO TIOCKOCTH T — 21 —
3z = —10.

15. Haiitu yron mexay npamoii [ @ § = %7 = % U TJIOCKOCTBIO T @ 3 — 3y — 2 + 6 = 0.

16. Ha miockoctu man Tpeyroipank ABC ¢ Beprmmuavn A(3;1), B(—4;2) u C(—3;7). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanrt 3.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepennna pedpa AB, a M nenut pedopo CC; B orHOmEHnn 2 : 3.

2. Hokaszarb, uro BekTopsl a(5;2;0), b(0;1;—2), ¢(4;3;—3) obpasyior 6azuc. PazioxKuTh BEKTOp
d(2;1;0) mo 3TUM BEKTOPaM.

3. Haiitn KocuHyc yria MexkIy BeKTOpaMnm @ = 2m —n u b = —2m — 2n upu |m| = 2, |n| = /3,

(M) = o,

4. Hafitu np,@, 1pn © = a u y = 2b + ¢, r1e a(4; —3; —1), b(0; —3;2), c(—1;2;1).

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneH uKyaspaoro miockoctu AABC, e A(0; 4; 3),
B(-3;3;3), C(—4;5;2).

6. BeraucnTs 1101021k MapaJsuieorpaMMa, MocTPOeHHOTO Ha BeKTopax @ = 3m +nu b= —-m+n

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

7. Kommnanapuer jin sexropbt AB, AC, AD, rae A(4;4;5), B(2;10;8), C(—1;1;4), D(—3;3;5)?

8. Beruncauth o0beM TeTpasgapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A3 A4 n BbI-
COTY, OLYIIEHHYIO Ha 3Ty IpaHb u3 Bepmuabl As. A;(—2;8;6), Ax(—5;13;4), A3(3;15;10), A4(0;0;7).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTAMHA ¢ : ¢ + 2y +2=—-8u f:x—2y—1=0.

10. Bagana mupamuga SABC koopaunatamu Bepuna A(—2;10;2), B(—3;9;1), C(0;11;7), S(—4;0;7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE IIOCKOCTH 71, mpoxojsmmeit depe3 Touky M (5;0;3) mapaiaenbHO TPSIMbIM
z+1 _ y+1l _ z—5 z+4

y—2 _ z
1 2 — o0 477 9 — 1

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

B(6;15;13), C(9;1;5).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
—T7r—4y+32=0
20+ y — 2z =0

14. Haiitu npoeknuto Touku M (19;7; —33) Ha miockocTs 62 +y — 9z + 54 = 0.
y

15. Haittm yron mexmy npsmoit [ : “”_—+16 == # U TJIOCKOCTBIO T @ 72 — 2y + 22 4+ 13 = 0.

16. Ha wiockocru pan rpeyrojabuuk ABC' ¢ Bepuunavmu A(—2; —5), B(7; —18) u C(0;1). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanr 4.

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 orHOMmMEeHNN 3 @ 2.

2. lokazaTh, 910 BeKTOpHI a(—2;—2;5), b(0;2; —1), ¢(—1; —1;2) obpa3zytor 6azuc. Pa3noxkurbh BEKTOP
d(—3;—1;6) mo 9TUM BEKTOpaM.

3. Haiitu kocunyc yria Mexay BekTopamMu @ = —m +n u b = 3m — 7Tn upu /m| = 2, |n| = 1,
(m,n) = 3.
4. Haittn np, @, mpu * = a u y = b + ¢, rae a(—1; —1;5), b(2;1; —2), c(—5; —5; 4).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIspaoro miockoctu AABC, e A(6; 4;2),
B(1;3;0), C(13;6;5).

6. Berauc e miornia b mapaJsieiorpaMma, mocTpOeHHOTo Ha BeKTopax @ = —2m—4nu b = —3m—4n

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

7. Jlexkar s rouku A(0;8;7), B(2;7;2), C(—2;11;14), D(—1;9;10) B ouoii miockoctu?

3
T

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
OMYIIEHHYIO Ha 3Ty rpanb u3 Bepiuabl C. A(—3;—1;2), B(4;—-8;5), C(—=5;—2;1), D(6;2;7).

9. HaitTu KocuHYC OCTPOTO YIiIa MeKIY TLIOCKOCTAMU v : 8x — 3y — 22 =5uf:x+2—6=0.

10. CocraButh ypaBHEHHE ILTOCKOCTH, mpoxojsmieii gepe3 toukn A(—10;—7;—-3), B(—9;—-9;—11),
C(—9; —8; —2), u naiitn paccrosiaue ot Touku S(—1; —6;0) 70 9TOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHe IJIOCKOCTH 7, mpoxoigmieii depe3 Touky M (—4;—1;10) nepneHauKyaIsgpHO
MIOCKOCTIM dx + 2y +2 —4=0ndr +y+ z = 4.

12. Cocrauth ypastenue upsamoii AB u naiitu paccrosiaue ot Touku C' 110 310# npsimoii, ecan A(8; 5; 8),
B(17;1;3), C(15;2;4).
13. [IpuBecTn K KAHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON

3r—Ty—22—26=0

20 —2y— 2z —7=0"
14. Haiitu koopaunater Touku M, cumverpuanaoit Touke M (4;4; —4) orHocuTenbHO TwtocKocTr 4x +
Ty —5z—19=0.

48 __ Yy
1 1

15. Haittn yron mexmy npsmoit [ = % U TJIOCKOCTBIO T @ 22 — by — 2z — 14 = 0.

16. Ha nutockocru jan rpeyrosnbiuk ABC' ¢ sepumnamu A(2;1), B(7;16) u C(14;5). Tpebyercs: (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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanr 5.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Dy, a M nenut pedbpo C'C B orHOMmMeHnn 1 : 2.

2. Jlokasarb, uto BekTopbl a(—1;1;5), b(4;3;—1), ¢(—1;0;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—2;1;7) mo 3TUM BEKTOpaM.

3. Haiiti KoCHHYyC yIiia MesKiy BeKTopamu @ = —2m — Tn u b = 2m + 5n npu |m| = 2¢/3, |n| = 1,
(m,n) =2
4. Haittn np,x, mpu * = @ n y = b + 2¢, t1e a(7; —4;3), b(13; —7; —1), c(—5;3; —2).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(2;6;6),
B(5;11;1), C(3;8;5).

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

2

wpn fm| = 4, n| = 5, () =
7. Kommnanapuwt sin sektopbt AB, AC, AD, rae A(4;0;7), B(6;1;8), C(—5; —5;11), D(2;—1;8)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaan A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuabl By. A;(1;9;0), A3(0;9; —5), A4(—8;13;—=7), B1(3;8;2).

9. HaitTu KocuHyC OCTPOTO YIiIa MeKIy TLIOCKOCTIMU o @ —4dx + 3y +T7z2=—-8u f:y—2—14=0.

10. CocraBurh ypaBHeHHe ILUIOCKOCTH, Tpoxofgameil wepe3 toukn A(3;—6;—10), B(2;—5;—10),
C(0; —7; —9), u naiitn paccrosiume ot Touku S(0;6;3) 10 ITOH MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, PoXosiieil vepe3 Touky M (4;4; —10) maparebHO MPsIMbIM
z—4 _ y—3 __ z+8 i z4+8 _ y—3 __ z—4

2 3 1 1 2 1
12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(5; 2; 8),
B(3;-3;7), C(6;4;8).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
—2rx+4+2y—2—18=0
3r—y +2+13=0"

14. Haiitu npoeknuto Toukn M (—33;18;2) na miaockocts 9z — 9y — 4z = 67.
e

15. Haiitu yros mMexk iy npsamoit [ : x_—*f’ = T4 = Z:15 M TUIOCKOCTHIO 7 @ —4x — 4y + 52 = 10.

16. Ha miockoctu gan tpeyroapauk ABC ¢ sepmmnamu A(3;4), B(5;18) u C'(—13;20). Tpebyercs: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

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

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapuanr 6.

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

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

3. Haiitu kocunyc yrra mexkmy Bektopamu @ = 6m —2n u b = 2m — n upu /m| = 1, |n| = 2,
(m,n) = 3.
4. Haittn np, @, mpu = 2b + 2c u y = a, rae a(1;3; —2), b(—1;-5;3), ¢(1;6; —3).

5. Haiitu KoOpauHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(5;4;6),
B(6;—4;5), C(6;—3;6).

6. BeraucmTh 1JI0mMa/ib TPeyrojabHuKa, IMOCTPOEHHOIO HA BeKTOpax a = —3m +n u b = —2m — 4n
npu |m| =5, |n| =5, (m,n) =

7. Jlexar siu rouku A(3;7;3), B(6;5;1), C(—4;8;10), D(7;4;0) B onHoil mockoctu?

3
T

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 3Ty Ipalb U3 Bepiunbl By. A (—4;6;—7), A2(—3;7;—-9), A4(5;9; —11), B1(—10;5; —6).

9. HaiiTu KocuHyC OCTPOTO yIvIa MEXKIY MIOCKOoCTaMH « : —6x +2y+3z2=—-12u B : —z+y— 13 =0.
10. Bagmama mmpamumza SABC koopmummatamu Bepmma A(4;—9;8), B(10;—-13;1), C(—1;-6;13),
S(3;—4;0):

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

11. CocraBuTh KaHOHWYECKHE ypaBHEHUsI MPsAMOii, mpoxoigiieii yepes rouky M (1;0;8) mapasieanHo

z+7 __ y+5 __ z+8
= — = =

IJIOCKOCTH T — Y — 2 = —3 W NepHeHUKYISIPHO TPAMOi =45 i

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 910l mpsamoit, ecan A(2;3; 1),

B(1;1;-2), C(4;6;6).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—z +3y+ 2z —16=0
-3+ 1y +22+23=0"

14. Haiitu npoekiuio touku M (14;2;11) na wiockocrs 6x — 4y + 7z + 49 = 0.

15. Haiiti yroor mexky npamoit [ : % = # = %17 1 TJIOCKOCTBIO 7 @ 20 — 3y + 2 = 8.

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaavu A(3; —5), B(—27;5) u C(—1;7). Tpebyercs:
a) Hamucarh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanr 7.

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

2. Jlokasarb, uro BekTopbl a(l;2;0), b(—5;—1;3), ¢(—3; —4;1) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—10;3;7) mo 3TUM BEKTOpaM.

3. Haiitu kocunyc yria Mexay BekTopamMun @ = —2m —b5n u b = m — n upu /m| = 2, |n| = 1,

(m,m) = 3.

4. Haittn np,x, ipu * = @ u y = 2b + ¢, tae a(—2;5;3), b(1;1;-1), e(—7; =8;4).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIspaoro miockoctu AABC, rue A(7;8;8),
B(10;9;9), C(15;9;10).

6. BeraucmTh mI0ma/ih TpeyroabHuKa, IMOCTPOEHHOI0 Ha BeKTOpax a = —4dm —n u b = —3m + 3n

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

7. Jlexar siu rouku A(8;1;8), B(7;3;7), C(6;4;7), D(7;2;8) B 0aHOii 1110cKOCTU?

8. Berancoimth o0bem napasienenunena ABC' DEFGH , nnomanab rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl E. A(5;0; —7), B(10; —1; —11), D(12;0; —10), E(15;3; —5).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTAMU ¢ : ¢ +4y +bz=—12u f:—x —2+2=0.

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

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXoJsrieii depe3 Touky M (4; —2;9) napaaeabHO MPsSMbIM
z+1 _ y+6 _ 248 i r—5 y+1 _ 247

-1 5 0 1 -2 -1

12. Cocraputh ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8; 3;0),

B(10;2;4), C(7;4; -3).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
rT+5y—24+6=0
r+9%  +8=0"

14. Haiitu npoeknuto Toukn M (—22; —13;31) Ha miockocts —br — Ty + 8z = 35.

x_—+16:_i4:%I/IHJIOCKOCTBIOT('Z—$—|—2y—|—z—4:0.

15. Haiitu yros mMexk iy npsamoit [ :
16. Ha mwrockocru gan tpeyronpauk ABC' ¢ sepmunamu A(—3;3), B(—10;2) u C(—1;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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapuanrt 8.

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

2. lokazath, 910 BeKTOpHl a(—1;2; —2), b(—3;1; =5), ¢(0; —2; 1) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(—4; —7; —2) mo 3TUM BeKTOpaM.

3. Haiitn KocmHYyC yriia Mexiy BekTopamu @ = 2m —2n u b = —m + 2n upu |/m| = 2V/3, |n| = 3,

(m,m) = §.

4. Hafitu np,@, 1pn © = a + 2c n y = b, rae a(—10; —10;13), b(—1;-1;1), ¢(5;2; —7).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;8; 2),
B(8;13;3), C(10;1;0).

6. BeraucinTh 1mIoma b TpeyrobHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = —2m + 4n u b = 4m — 2n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rae A(6;3;3), B(7;2;2), C(6;4;2), D(7; —1;5)?

8. Beruncouth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(=7;8;3), B(—9;1;11), D(—6;14; —4), E(-7;3;10).

9. HaiiTu KOCHHYC OCTPOr0 yIJia MeXKJIY IUIOCKOCTIME v : & —y + 13 =0u [ : —2x — by + 4z = 3.
10. CocraBuTh ypaBHeHHE MIOCKOCTH, mpoxosieii depe3 Toukn A(0;1;4), B(—2;2;4), C(5;—-3;5), u
HaifiTn paccrosiaue ot Touku S(3;6; —6) 10 3TO¥ MIOCKOCTH.

11. CocraButh ypaBHeHHE IIOCKOCTH T, IPOXosIieii yepe3 Touky M (1; —7; —7) napaiebHO MpsIMbIM
z+5 _ y+3 _ =z z—3 _ y—1 _ 246

2 1 0 1 1 1
12. Cocraputh ypastenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(1;1;6),
B(4;2;7), C(—3;0;4).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
r+9y+2+25=0

—r—Ty —18=0"
14. Haiitu koopaunarsl Toukn M, cuvmmverpuanoii Touke M (0;13;3) orHocuTebHO MIOCKOCTH —3T +
Ty +4z = 8.

r—5
3

=8 — =2 y mockoetbio Tk x + 2y — 2 = 10.

15. Haittn yron mexmy npsamoit [ :
16. Ha miockocru gan rpeyroibuuk ABC ¢ sepuimnamu A(—3; —3), B(—18;2) u C'(—11;21). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuanrt 9.

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

3. Haiitn xocumyc yria Mexay BekTopamnm @ = —3m —n u b = 4m — n npu |m| = 1, |n| = 2V/3,

(m,m) = §.

4. Haiiru np, @, npu & = 2b + c u y = a, rae a(l; —2;=2), b(=2;6;3), ¢(8; —6; =9).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;0;0),
B(7;1;0), C(4;2;1).

6. BoraucsiuTh mioma s napaJmiesiorpaMMa, moCTPOEeHHOTO Ha BEKTOpax @ = —2m +3nub=m+n
mpu [m| =3, |n| =4, (m,n) = .
7. Kommanapust s Bektopsl a(—1;0; —1), b(1; —1;2), e(—1;2; —3)7?

8. Bouruncianrs obbem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimunabl By. A;(0; —4;2), As(1;0;5), A4(—2;—5;5), B1(8;5;—3).

9. HaitTu KocuHyC OCTPOTO YIi1a MeyKIy MIOCKOCTAMHA @ —3y —32+5=0u f: -z —3y+ 2= 1.

10. CocTaBuTh ypaBHeHHE MIOCKOCTH, Tpoxosiieit gepe3 Touku A(—5;9;6), B(—2;13;4), C(—9;4;11),
u HaiiTu paccrosane or Touku S(—3;1;1) 10 9T0it MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH 7, mpoxojsiieii depe3 Touky M (0; —1;—5) nepneHgauKyaIsgpHO
IJIOCKOCTIM —Z +dy + 22 = -2 u —x +y+ 2= 2.

12. Cocrauth ypastuenue upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(1;8;9),

B(3;11;10), C(4;13;11).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
3r+y+22+1=0
8r+y+32+7=0"

14. Haiitu npoeknuto Toukn M (—25;1; —9) Ha miockocts —8z +y — 2z — 12 = 0.

x_—’f:y_—_;‘:%1/1HﬂOCKOCTbIOW:4x+y—4z—8:0.

15. Haiditu yros mMexk iy npsamoit [ :
16. Ha mnockoctu gan tpeyroibauk ABC ¢ Bepmmuamu A(—3;—3), B(2;7) u C(—T7; —5). Tpebyercst:
a) Hanmcars obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauadbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 10.

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. Hokaszarb, uro BeKTOpBI a(2;3;5), b(5;5;4), ¢(1;2;5) obpasytor 6azuc. Paznoxuts Bektop d(9; 10;9)
10 STUM BEKTOPAM.

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

(M) = 2.

4. Haittn np,x, mpu * = b n y = 2a + ¢, tae a(—4;7;-3), b(—1;2; —1), c¢(12; —-13; 7).
5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;0;7),
B(9;1;3), C(10; 3;0).

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

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

7. Komutanapuwt s sektopbl AB, AC, AD, rae A(6;4;5), B(5;1;3), C(7;6;6), D(1;6;7)?

8. Boeruncurs 00bem Terpasgpa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BoIicOTY,
ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepiuabl B. A(0; —2;3), B(2;0;4), C(8;—4;4), D(7; —3;5).

9. HaitTu KocuHYC OCTPOTO YIia MeKIy TIOCKOCTIMU o' x + 2+ 4 =0u f:bxr+3y+ 2z =4.

10. CocTaBuTh ypaBHEHHE MIOCKOCTH, mMpoxosiieii uepe3 Toukn A(2;5;1), B(9;7;—2), C(—3;4;3), u
HallTH paccrosinne oT ToUKH S(—2;8;3) 0 9TOH MIOCKOCTH.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPIMOil, Ipoxosiei yepe3 Touky M (4; —7;0) napaieabHo

MJIOCKOCTH T — Y + 32 = 1 U NeprneHIuKyIIpHO MTPIMOM % = % = 226.

12. Cocrauth ypastenue upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310i npsimoii, ecaun A(0; 2;6),

B(3;1;4), C(—8;5;11).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
8r+y+2z—5=0
r—y —4=0

14. Haiitn koopaunater Touku M, cummerpudanoii Touke M (—1;—1; —2) OTHOCHTEIBHO IIOCKOCTH
3+ 4y + 2 =4.

15. Haittn yron mexmy npsamoit [ : %‘5 = y_—+25 = # U TJIOCKOCTBIO T @ —x + 4y + 22 = —7.

16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(3;3), B(24;6) u C(—9; —9). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix 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);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 11.

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

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

3. Haiitn kocuuyc yria mMexay BekTopamu @ = m —4n u b = m + 3n upu |m| = 2, |n| = 1,

() = 2.

4. Haiitu npy@, npn € =bun y = a+ ¢, rae a(7; —7;5), b(—4;4; —3), ¢(—10;10; -9).

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

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

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

7. Kommnanapuer i sexropst AB, AC, AD, rae A(9;9;1), B(12;17;4), C(9;14;3), D(7;10;2)?

8. Boeruncuth 00bem terpaszipa ¢ Bepumnamu B Toukax A, B, C, D, nnomans rpanu ABC' u BbIcOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepmuubl D. A(—2; —1;—4), B(—2;1;5), C(—4;4;1), D(—1;—3;-2).

9. HaiiTu KOCHHYC OCTPOro yIJIa MeXKJIY IUIOCKOCTAME v : —x — 2y +9=0u §: dx —y — 22 = 2.

10. Bagama mmpammma SABC woopmunatamn Beprmmn  A(7;—2;-9), B(8;5;-9), C(8;3;-38),
S(—=7;4;=17):

a) cocTaBUThH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Ipoxosiieit depe3 Touky M (1; —6; —3) napaieabHo npsMoii

z—2 _ y—1 __ 248 _
55 = Y5- = 57 ¥ NepHeHJUKYIAPHO IWIOCKOCTH — 7T —y + 2 = (.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecan A(9;9;2),

B(2;19;5), C(11;6;1).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
r —y —2z4+16=0
4y —3y— z +23=0"

14. Haiitu xoopaunarel rouku My, cummerpuanoit Touke M (5; —1;8) OTHOCUTEIBHO ILJIOCKOCTH 3T —
9y +8z — 11 = 0.

15. Haittn yron mexmy npsamoit [ %6 == %‘ U IJIOCKOCTBIO T @ —2x +y + 22 — 2 = 0.

16. Ha mnockoctu nam Tpeyroasuuk ABC ¢ Bepmmmnavu A(2;2), B(0; —12) u C(—6;10). Tpebyercst:
a) Hanmcarh obmue ypasHenus npaMeix 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 N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 12.

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

2. lokazath, 9T0 BeKTOpHI a(1;2; —3), b(—3; —3;5), ¢(—2; —2; 3) obpasytor 6azuc. Pa3nokurbh BEKTOP
d(—4;—3;7) mo 3TUM BEKTOPaM.

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

(M) = o,

4. Haittn np, @, mpu * = bu y = a + ¢, rae a(7;3; —1), b(3; 5, —6), c(—1; —2;1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepneH uKyIsspaoro miockoctu AABC, e A(1;5;4),
B(5;8;3), C(0;6;4).

6. BeraucimTh 1JI0IAAL MTapa/LieorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = —m +3nu b=m + 2n

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

7. Kommnanapuer i sexropst AB, AC, AD, rue A(1;9;2), B(2;9;4), C(3;8;7), D(2;12;4)?

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BbicoTy,
OMYIIEHHYIO Ha 3Ty rpabb u3 Bepimuabl C. A(9; —9;2), B(13;—-12;1), C(2; —4;4), D(6;—19;3).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTAMHA ¢ : 3x +9y+z2=15uf:—r—y+6=0.

10. CocraBuTh ypaBHeHHE TIOCKOCTH, Mpoxoasiei depe3 Toukn A(—1;8;2), B(6;10;3), C(=5;7;2), u
Haittu paccrosiuue or Touku S(7;7;0) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IIIOCKOCTH 7, TPOXOJsiiieil yepe3 1ouky M (7;4;0) nepueHauKyJIspHO MLI0C-
KocTaM —r — 3y + 42 —7=0u —2x — 4y 4+ 5z = 3.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;4;7),

B(—6;—-1;4), C(—1;2;6).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
T —2y+ z —2=0
—3x+5y—22+4=0"

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (6;0; —4) OTHOCHTENBHO IIOCKOCTH — 74 —
y+4z+25=0.

2= — 8 — 28 g qrockocTbio 3z — 4y + 4z = 3.

15. Haittn yron mexmy npsamoit [ :
16. Ha miiockocru gan rpeyrosbauk ABC ¢ sepruiunamu A(—4;4), B(—6; —7) u C'(8; —20). 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 13.

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

2. Jlokasarb, uTo BeKTOpHl a(2;5;—1), b(—5; —4;3), c¢(—5;2;3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(5; —8; —3) mo ITUM BEKTOPAM.

3. HaiiTu Kocumyc yrjia Meskjy BekTopamn @ = 2m —n u b = —Tm + 3n upn |/m| = 1, |n| = 2V/3,

(m,m) = §.

4. Haiiru np,x, npu & = b + ¢ n y = a, rae a(=5;3; =6), b(2; —1;2), ¢(3; =2; —6).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;1;9),
B(8;—-2;2), C(7;0;5).

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

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

7. Kommanapust ju Bektopsl a(l; —1;0), b(—1;2;1), ¢(1;0;1)?

8. Beruncoiuth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha Ty rpadb u3 Bepmuabl F. A(6;1; —8), B(—2;4; —11), D(3;2;-9), E(—1;2; —10).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY MJIOCKOCTAMEU ¢ : —Hx + 52 +2=0u f:x —y — 2 = 3.

10. Bamama mumpammma SABC woopaunaramu Beprmma A(—4;0;—2), B(-3;3;-3), C(=5;-7;0),
S(—5;—=3;7):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHe TJIOCKOCTH 7, mpoxoigmieii depe3 Touky M (—4; —10;4) nepneHanKyaspHO
IJIOCKOCTAM 3T — Yy + 2 = —d u 20 — 2y + z = 0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 9T0i npsamoit, ecin A(8; 2; 8),

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

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE ypaBHEHUsI MPAMOI
r+5y+ 2z —9=0
r+4y+22+2=0"

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoit touke M (1; —4; —2) OTHOCUTEJIBHO ILJIOCKOCTH
—r—z=4

= ¥4 — 24 g gockocTbio T —x 4 4y 4+ 4z — 14 = 0.

z+4
-1 2 -1

15. Haittu yron mexmy npsamoit [
16. Ha mnockoctu man tpeyroasuuk ABC' ¢ Bepmuuavmu A(—2;2), B(—23;5) u C(4; —4). 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 KOODJAUHATH TOUYKH F', CHMMETPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 14.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pedbpa DDy, a M genut pedbpo BC' B orHomenun 2 : 1.

2. Jlokazarb, 9to BekTOpH a(2;—2;1), b(0;—1;2), ¢(3;—2;0) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—5;2;3) Mo 3TUM BEKTOPaM.

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

(M) = 22,

4. Haittn np,x, mpu © = b n y = 2a + ¢, tae a(4; —5;5), b(—3;5; —7), c(—5;14; —12).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;2;9),
B(4;—3;10), C(5; —6;12).

6. BeraucmTh 1mIona/ b TpeyroabHuKa, IMOCTPOSHHOI0 Ha BeKTOpax a = —4dm +n u b = —4m + 2n

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

7. Kommianapust s Bektopsl a(3; —1; —3), b(—6;2;9), c(1; —1; —2)7?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl Ay, A(2;2;9), B(2;1;11), D(5;3;6), A1(9;5;2).

9. HaiiTu KOCHHYC OCTPOr0 yrIja MexKIy IIOCKOCTIME « @y — 2+ 10 =0wu [ : —2x + 3y + 2z = 5.

10. Bamana mupamuma SABC koopaumnatamu sepmuu A(5;—9;—9), B(6;—6;—-9), C(6;—11;-38),
S(—6;5; —3):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, POXojsiiei depe3 Touxky M (9;1; —2) mapaieabHo npsaMoii

z—6 _ y—1 _ 2 _
— = ip — 3 W HepPUCHIUKYIAPHO IUIOCKOCTH —% + Y + 2 + 6 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecin A(3;5;9),

B(1;2;14), C(0;0;17).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
dr+9y —2+25=0
—3r—Ty+2—18=0"

14. Haiitu npoeknuto Toukn M (—28; —30; —28) na miaockocts 9 + 8y + 8z + 89 = 0.

15. Haittn yroo mesxay npamoit [ 1 =8 = Y2 = 2 y nockocrsio 7 : & — 2y — 32 = 3.

16. Ha miockoctu man Tpeyroipank ABC ¢ Bepmmuavu A(1; —5), B(2;2) u C(5;—9). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 15.

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

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

3. Haiitn KocmmyC yriia Mexiy BekTopamu @ = 2m —2n u b = —3m + 6n npu |m| = 2, [n| = /3,
() = =.
4. Haittn np, @, ipu * = @ +cu y = b, rae a(—7;7; -3), b(—2;2; —1), c(4; —3;2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;6;5),
B(4;11;4), C(1; —1;6).

6. BeraucnTs 1101111k MapaJsiieorpaMmMa, IoCTPOeHHOT0 Ha BeKTopax @ = 3m+2nu b = —4m —4n
npu [m| =3, [n| =4, (m,n) = .

7. Jlexar sin rouku A(8;5;5), B(9;8;7), C(5;4;4), D(1;10;8) B 0auoii miockocru?

8. Berancantsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Bepmuubl P. P(13;5; —2), Q(8;3;3), R(18;6;—5), S(10;4;0).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy MIOCKOCTIMU « : ¢ +4y +82=—10u f: —x —y = 0.

10. Bamana mupamuna SABC koopannaramu sepiua A(7;8; —2), B(9;1;-9), C(6;11;2), S(1;7;1):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHHYECKWE YPABHEHHsI MPSIMOii, mpoxosimeii depe3 Touky M (3; —3; —1) mapasiensb-

x+4 y+6 _ z—4
1 1 -1

HO TIJIOCKOCTHU 3% + 2y = 6 n mepneHInKyIapHO TPAMOit

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(5;3;7),

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

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
92 +8y —32—20=0
4r+3y— 2z — 6 =0

14. Haiitn xoopauuatsl Touku M, cummerpudnoit Touke M(—9; —5; —15) OTHOCHTEIBHO MIOCKOCTH
—4dr -3y —T7z+29=0.

15. Haiitu yron mexay npamoii [ @ § = ¥t — 25y ockocThio T b — 2y — 32 = 0.

1 -1

16. Ha niockoctu gau tpeyroabuank ABC ¢ epimunavu A(—2; —5), B(—17; —10) u C(—10; —29). Tpe-
Oyercst: (a) namucars oburue ypaBHenus: npsimbix AB u AC)

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJTMHY BBICOTBI, OMYIIEHHOM U3 Bepiruubl C';

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(B)
(r) nauucarh obliee ypaBHeHHe CepeMHHOIO LHeplerukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUukH FE — mepecevenust npaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 16.

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

2. Jokazath, uto BekTopbl a(—4; —4; —1), b(—1;4; —5), ¢(2; —3; 5) obpasytor 6a3uc. Pa3iokurh BEKTOP
d(5;10; —3) mo 3TUM BEKTOpaM.

3. Haiitn Kocuuyc yria Mexxay BekTopamMnm @ = —m — 2n 1 b = 5m + Tn upu |/m| = 2, |n| = /3,

o
6

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

(m,n) =

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

6. BeraucimTh 1I0IAAb MapasuieorpamMMa, MOCTPOEHHOTO Ha BeKTopax a = —m +n un b = 2m + 3n
npu |m| =1, |n| =5, (m,n) =3¢
p ’ ’ ) 4 "

7. Kommnanapuer i sexropst AB, AC, AD, rue A(4;8;6), B(3;9;12), C(2;9;7), D(8;5;0)?

8. Beraucanth o6bem napasnenenunega ABC DA, B1C1 D,, miomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(—7;0;—7), B(—3;—5;—16), D(=9;1;-9), A;(—8;2;—1).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTAMHA ¢ : 2x — 2 —9=0wu [ : —4x 4+ 2y + 42 = 8.

10. CocraBuTh ypaBHeHHE MJIOCKOCTH, mpoxomsmeii dwepes toukn A(—6;9;—1), B(—8;10;0),
C(—11;8; —1), u maiitu paccrosiaue ot Touku S(—7;7;0) 10 T0i MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH 7, MPpOXojdiieii depes Touky M (—3; —9; —10) mapasiiesbHo mpsi-

z—1 y+1 _ 248 z+3 _ y—2 _ z+1
MBIM "= = =7 =7 B 7 = =3 = 7o -

12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecaun A(5;1;6),
B(8;—1;7), C(1;4;4).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi

204+ y+52+28=0

r+y+z+3=0

14. Haittu npoekmuio toukn M (—28; —4;21) na miockocts —9z — 3y + 5z = —91.

15. Haittn yroot mesky npsmoit [ @ £ = 258 — 226 4 yockoctnio m: —ba +y — 2z — 15 = 0.

16. Ha mrockoctu nan tpeyroabauk ABC ¢ Bepmmnavu A(1; —4), B(7;—21) u C(19; —16). Tpebyercst:
a) Hanmcars 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
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 oTHOIIEHUN 3 : 2.

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

3. HaiiTi KOCHHYC yIa MKy BeKTOpaMi @ = —3m —3n u b = —m +n upu |m| = /2, |n| = 2,
(m,n) = 7.

4. Haittn np,x, ipu © = @ + 3c n y = b, t1e a(5;6; —3), b(3;2; -5), e(—1; -1;1).

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

6. BerancamTh 1I0maab napaJsiesiorpaMMa, ToCTPOeHHOro Ha BeKTopax @ = 4dm —3nu b =3m +n
upn [m| =1, [n| =1, (m,n) = °f.

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

8. Beranciimh 06bem Terpasapa ¢ BepiamHaMu B Toukax Aq, As, As, Ay, mnomans rpaan A Ay A4 1 BBICO-
Ty, OMYIIEHHYIO HA 9TY IpaHb u3 Bepiunbl Az. A1(8;6; —8), Ay(16;5;—6), A3(11;6;—7), A4(13;8;—11).

9. HaiiTu KOCHHYC OCTPOro yIJa MeXKJIY IIOCKOCTIME @ —x — Ty —6z=0u B :y+2—9=0.

10. CocraBurh ypaBHeHHe [IOCKOCTH, Tpoxoidameit dwepe3 touku A(3;0;—10), B(6;—1;—12),
C(1;1; —9), u maiitn paccrosiame ot Touku S(8; —6; 1) 70 ITOH MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOsiieil depe3 1ouky M (—8; —5; —6) nepneHgauKyaIsgpHO
MJIOCKOCTIM 22 —Hy — 2+ 1=0nx —y = 8.

12. Cocraputh ypasuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(1;5;6),

B(3;4;5), C(—=2;7;7).

13. IIpuBecTn K KAaHOHUYIECKOMY BHIY ODOIIHE ypaBHEHUS HPIMOit
r+y—z—10=0
— 3z —2y+92+18=0"

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (4;2; —1) OTHOCHTENBHO IIIOCKOCTH — 74 +
3y +8z—31=0.

15. Haittn yron mexmy npsamoit [ : f”_—_16 = %1 = # U TJIOCKOCTBIO T @ —3x — 2y — 62 4+ 4 = 0.

16. Ha muockocru nan rpeyroiasuuk ABC ¢ epmmnamu A(4; —1), B(27;6) u C(12;7). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 18.

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. Jlokasarb, uro BeKTOpbl a(2; —5;1), b(0; —1;5), c(1; —2; —5) obpasytor 6azuc. PasioxKuTh BEKTOP
d(3; —10;5) mo 3TUM BEKTOpaM.

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

(M) = 2

4. Haittn np, @, mpu = bu y = a + ¢, rae a(—7; —2;4), b(—2;4; -1), ¢(2; —3;1).

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

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

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

7. Jlexkar s rouku A(8;7;8), B(7;4;4), C(13;9;15), D(11;5;9) B oauoii miaockocTu?

8. BorumcanTts obbem mapasienenunena A As A3 AyBy By B3 By, nnomanb rpanun A; Ay A3 Ay, u BBICO-
Ty, ONYIIEHHYI0 Ha 5Ty TpaHb u3 BeprmHbl Bi. Ay(—6;—7;—8), As(—6;—8;—5), A4(—9;—9;—-2),
By (=T7;=T7;—6).

9. HaiiTi KOCHHYC OCTPOro yIaa MexKIy IUIOCKOCTAME « @ —br —Ty+z2=—-10u f:—y+2z—1=0.

10. Bagana mupamuna SABC koopauwnatamu Bepina A(—2; —8; —4), B(—7;—5;—3), C(6; —12; —5),
S(—4;—8;4):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) maiiTu paccrogiHue ot Beprutbl S 0 wiockoctu ABC.

11. CocraBuTh ypaBHenme MIOCKOCTH 7, mpoxojsdmeit depe3 Touky M (7;6;2) mapaiaeqbHo MpsMbIM
z+6 _ y—2 __ z o+l _ y+7 _ z+4

5 -3 5 6 —5 8
12. Cocrauth ypastenue npsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310it npsimoii, ecan A(2;6;0),

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

13. [IpuBecTn K KAHOHUYIECKOMY BHIY OOIIHE yPABHEHUS MPIMO

{ 243y —32— 3 =0

r+4y—>5z—-11=0
14. Haiitu npoeknuto Touku M (—18; —48;1) na miaockocts 4z + 10y — z + 85 = 0.

15. Haiitu yrost mex 1y mpamoit [ : 5 = yT*A‘ = % U TJIOCKOCTBIO T @ & + 2y — 2 = —8.

16. Ha miockocru gan rpeyroisuuk ABC ¢ Bepmmuamu A(—5;4), B(15;14) u C(3;0). Tpebyercs: (a)
HammcaTh o0Imne ypapuerus npsmbix AB uw AC

6) maiitu puny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprumubl 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 19.

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

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

3. Haiitn KOCHHYC yIiia MexkIy BEKTOpaMi @ = —m —n u b = 4m + n upu |m| = 2, |n| = V2,

(M) = 22,

4. Haittn np,x, mpu * = @ n y = b + 3¢, te a(—3;1;2), b(7;10; -9), c(—4; —4;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;6;5),
B(7;3;-3), C(9;8;10).

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

|m’ =3, |'I’L’ =1, (’I’I/’L,\’n) — 73

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

8. Berancimth 06bem Terpasapa ¢ BepiamHaMmu B Toukax Aq, As, As, Ay, mnomans rpaan As A3 Ay 1 BBICO-
TY, OIYIIEHHY IO Ha 9Ty Tpaib u3 Bepuuabl Ay, A1(8; —2;2), A5(7;—9;0), A3(8; —17; —1), A4(5; —16; —3).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTIMU @ —y + 2+ 4 =0un f: —7Tr — 4y + 2z = 11.
10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxosmieit gepe3 Toukn A(7;—9;3), B(9; —10;1), C(8;—8;4),
u Haiitu paccrosane or Touku S(—8;0;6) 10 9TOi MIOCKOCTH.

11. CocTaBuTh ypaBHeHHE IJIOCKOCTH T, Mpoxojdiieii vepe3 Touky M (—10;5;4) mapaaiesbHo npsamoii

x_—+11 = yT_2 = “6—3 U TepHeHIUKYIAPHO ILIOCKOCTH T + 2y — 2 = 1.

12. Cocraputh ypastuenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecaun A(3;6;7),

B(-2;4;16), C(6;7;2).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—6x+3y+224+19=0
r+y+z2+6=0

14. Haiitu xoopguHaTel Touku M;, cuvmmerpuuanoii Touke M (6; —1; —6) OTHOCHTEIBHO IIIOCKOCTH
—or — 2y + 7z = —31.

U3 — =y miockocerbio i dr — by — 4z — 12 = 0.

15. Haittm yron mexmy npsamoit [ f”_—+13 =
16. Ha muiockocru pan rpeyronbuuk ABC ¢ Bepumnamu A(—2;4), B(18;14) u C(4;16). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 20.

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

2. lokazaTh, 910 BeKTOpHl a(—3; —3;1), b(—2; —2; 1), ¢(2; —4;5) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(4; —2;5) Mo 3TUM BEKTOPaM.

3. Haiitn Kocuuyc yria Mexxay BekTopamMnm @ = —m — 2n 1 b = Tm + Tn upu |/m| = 2, |n| = /3,
(m,n) = .

4. Haittn np,x, mpu * = @ +cu y = b, rae a(—1;1; -1), b(3; —4;2), c(1;1;4).
5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIsspaoro miockoctu AABC, e A(9; 3;4),
B(10;4;3), C(10;5;11).

6. BerancymmTs mIoma b napaJiesorpaMMa, ToCTPOeHHOIO Ha BeKTopax @ = —m—2nu b = —2m—3n
mpu |m| =5, |n| =3, (m,n) = 3.

7. Kommianapust ju Bektopsl a(—6;2; —5), b(3; —1;2), ¢(8;0;7)?

8. Bouruncianrs obbem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl By. A1(—9;0;1), Ay(—6;—2;6), A4(—14;3;-8), B1(—8;—1;3).

9. HaiiTu KocuHyC OCTPOTO YIIa MeyKIy MIOCKOCTAMU ¢ : 3x +y — 2= —13u f:4de+2+4=0.
10. Bagana mupamuma SABC koopaunatamu seprma A(—9; —9; —2), B(—7;—10;3), C(—12; —-7; —10),
S(6; —2; —2):

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

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, NpoXojsrieii depe3 Touky M (8;4; —6) napajaeabHO MpsIMbIM
z+7 _ y—6 __ z2—2 Tz _ y—2 _ z—1

-1 -] 0 1 —4 -1
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosume ot Touku C' 10 910l npsamoit, ecan A(2;0;2),

B(-2;-3;1), C(=7;,-7;0).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
r—y —z+14=0
r+3y —10=0"

14. Haiitn kooppuuarsl Touku M, cummerpuanoii Touke M (0;2;10) oTHOCHTEIBHO MIOCKOCTH 3T +
4y + 72+ 33 =0.

xf?:yff:%HHHOCKOCTBIO?T:—ZE—y+Z—5:0.

15. Haittn yron mexmy npsamoit [
16. Ha miockoctu pan tpeyronbuuk ABC ¢ epmmnamu A(—1;2), B(—7;19) u C(—5; —4). Tpebyercst:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHO 13 Beprumubl 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 oTHOCHTETBHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 21.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Dy, a M nenut pedbpo C'C B orHOMmMeHnn 1 : 2.

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

3. Haiitu xocuHyc yriaa Mexiay BeKTopamu @ = —2m +n u b = —m + n upn [m| = 2, |n| = 3,
(m,n) = %.
4. Hafitu np,@, 1pn © = 3a + cu y = b, rne a(-5;1;3), b(6; —3; —1), c(19; —8; —3).

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

6. BeraucanTh 1maoimaib napaJiesiorpaMMa, MocTPOeHHOTo Ha BeKTopax a = —2m—+2nun b = —3m—2n
npu [m| =1, [n| =3, (m,n) =

7. Jlexkar s rouku A(8;8;1), B(15;6;—2), C'(14;7; —3), D(1;11;4) B oguoii miockocTu?

3
T

8. Beruncoiuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(2; —2; —4), B(9;0;—1), D(0; —1;—4), E(6; —2; —3).

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy MIOCKOCTIMU iy +2 —4=0u §:8x —3y — 32 =7T7.
10. CocraBuTh ypaBHEHHE MIOCKOCTH, mpoxojsiieii uepe3 Toukn A(7;1;—2), B(6;—1;2), C(6;0;1), u
Haiitu paccrosiuue or Touku S(5; —7; —6) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHeHUE ILIOCKOCTH T, IPOXOsiei depe3 Touky M (—5; —4; —9) mapasuieabHo npsaMoii

z—4 _ y—2 _ 246 _
Y- = %5~ = =7 U NepueHJuKy/IgPHO IIOCKOCTH X + oy = —4.

12. Cocraputh ypasaenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 110 310# npsimoii, ecaun A(4;6;9),
B(9;9;2), C(-3;2;19).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
3r+5by—22+ 8 =0
—r+y+2z-18=0"

14. Haittu koopmuuars Touku M, cummverpuanoii Touke M (0; —4;3) OTHOCHTENBHO IIOCKOCTH —Y —
3z =0.

15. Haittm yron mexmy npsamoit [ : CCT% = yT% = % U IJIOCKOCTBIO 7 @ —x — 2y + 2 + 10 = 0.

16. Ha mrockocru man tpeyronbuuk ABC ¢ sepmunamu A(1;1), B(11; —4) u C(9;5). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 22.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedopa BC, a M ngenut pedbpo A;B; B orHOmennn 2 : 3.

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

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

() = 2

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

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

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

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

7. Jlexar sin rouku A(5;0;9), B(6;3;11), C(6;2;10), D(5; —1;8) B 0j1HO# 1710CKOCTHT

8. Beramcanrs o0beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiomanbk rpaan AiAs Ay u
BBICOTY, OIYIIEHHYIO Ha 3Ty Ipadb u3 Bepumubl Az. A;(—3;—7;—6), As(4;—-2;0), As(—7;—12; —10),
Ay(—4;-9;-7).

9. HaiiTi KOCHHYC OCTPOrO yIja MexKJIy IUIOCKOCTAME « @ —br +3y+z2=—14du f:y—2z—15=0.

10. Bagana mupamuga S ABC koopaunaramu sepimun A(10; —4;4), B(11; —5;3), C(9; —2;10), S(6;2;6):
a) cocTaBUTH ypaBHenue miockoctn ABC,
6) HaiiTu paccrosHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, Npoxojsrieii depe3 Touky M (6; —4;6) napajiaeabHO MpsiMbIM
=6 _ y—2 _ z—4 , 46 _ y—5 _ 243

3 2 2 1 1 3

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(4; 6;6),

B(5;9;4), C(2;1;9).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—9r+y—224+19=0
—br+y—2+9=0"

14. Haiitu xoopaunarel rouku My, cummerpuanoit Trouke M (5;2; —1) oTHOCHTEIBHO 1LIOCKOCTH 9T —
Sy —4z+22=0.

xT%:y—ﬁzgHHHOCKOCTBIOW12$+2y—3Z:0.

15. Haittn yron mexmy npsamoit [ :
16. Ha mnockoctu maun tpeyronpauk ABC ¢ seprmuamu A(1; —4), B(—12;5) u C(—11; —8). 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 23.

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

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

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

(M) = 22,

4. Haiiru np,x, npu & = b + 2c u y = a, vae a(2;2;=5), b(=7,=T;9), €(3;4; =7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(7;7;8),
B(11;10;13), C(4;5;5).
6. BeraucanTh miomaib TpeyroabHuKa, TOCTPOEHHOIO Ha BeKTOpax a = —2m +n u b= —m — n upn

_ 5n
13

7. Kommianapust ju Bektopbl a(—1; —2;2), b(—7; —8;7), ¢(—5; —5;4)7

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

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTy,
OMYIIEHHYIO Ha 3Ty I'panb u3 Bepmuubl A. A(7;2;2), B(0;—5;1), C(4;0; —1), D(—2;—7;2).

9. HaiiTu KocuHyC OCTPOTO YTIIa MeKIy IIOCKOCTIMU o :x —y +2=0u §: —6x — 4y — 32 = —13.
10. CoctaBuTh ypaBHEHHE IIOCKOCTH, TPOXOsiei depes Touku A(—8;4;6), B(—7;7;7), C(—6;8;9), u
Haittu paccrosinne oT Touku S(1;0; —6) 10 9TOH MWIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXojsIieii depe3 Touky M (9; —4;5) napaaeabHO MpsMbIM
z—4 _ y+4 _ 2 z+4 _ y+1l _ z—2

3 -7 — 7% =2 4 5
12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310# npsimoii, ecan A(2;7; 8),

B(3;8;7), C(—4;2;15).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
r—9y—2—6=0
r—8  —T7=0

14. Haiitu koopaunatel Toukn M, cuvmmerpuanoii Touke M (11; —8;8) orrocuresbHo miockoctn 9 —
Ty + 8z = —T2.

15. Haittn yron mexmy npsamoit [ : f”_—_25 = _i28 = 2 U WIOCKOCTBIO T @ —3x + 2y + 2z = 15.

16. Ha mrockocru man tpeyronbuuk ABC ¢ sepmunamu A(—2;4), B(0;15) u C(0;0). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu puny 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 — nepecedenus npambix (1) u (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 24.

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. Tokazath, 4t0 BeKTOpHL a(2; 1;5), b(5; 3; 3), ¢(5; 3; —3) obpasytor 6aszuc. Paznoxurs Bektop d(3;2;4)
10 STUM BEKTOPAM.

3. Haiitn KOCHHYC yriia Mexkiy BeKTOpaMum @ = m — Tn u b = —m + n upu |m| = /3, |n| = 2,

(m,m) = §.

4. Haittn np,x, mpu = b+ 2c n y = a, rae a(5;2; —3), b(—9;1;6), c(2;1; —1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasipaoro miockoctu AABC, rme A(2;7;0),
B(3;6;0), C(4;—3;1).

6. Berauc,iuh 1101a/1b mapaJsieiorpaMma, MoCTPOEHHOr0 Ha BeKTopax @ = —2m—nu b = —4dm—4n
npu |m| =5, |n| =4, (m,n) =

3
7. Jlexar sim rouku A(1;3;1), B(2;1;-3), C(—6;10;6), D(1;4;3) B onoil mwiockocTu?

8. Beruncautsh 00bem Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomank rpann PQS u BbICOTYy,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl R. P(4;—5;2), Q(6;2;4), R(4;—2;4), S(5;3;5).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTAMHA ¢ : —3x —Hy +bz=Tuf:x —2+9=0.

10. Bagana mupamuga SABC koopaunatamu Bepmua A(5; —9; 1), B(3; —8;2), C(4; —10;1), S(0; —4;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Bepruubl S 0 wiockoctu ABC.

11. CocTaBuTh KAHOHWYECKUE YPABHEHHUsST MPAMOii, mpoxodameil vepe3 touky M (—10; —9; —7) mapa-

oy - v =5 _ y+6 __ 243
JIEJIBHO NJIOCKOCTH DX — Y — 32 = —4 U NePHeHJIMKY/IAPHO NpaMoii = = = = ==,

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

B(-1;9;1), C(1;8;1).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

T+ y +5=0
—T7x+3y+2+9=0"

14. Haiitu xoopauuatel touku My, cummerpudnoi touke M(—4;—1;—2) OTHOCHTESHHO IIIOCKOCTH
5r — 3y — 2z = 6.

15. Haittn yroo mexxy npsmoit [ 1 22 = Y50 = ==Ly ockocrsio m: —2 +y — 2 = —6.

16. Ha murockoctu nan tpeyroabank ABC ¢ Bepmmuavu A(1; —1), B(19; —2) u C(—7;11). Tpebyercst:
a) HammcaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 25.

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

2. Jlokazarb, 9yt0o BeKTOpHI a(—1; —2;5), b(—3; —4;1), ¢(—1; —1; —3) obpasyor 6a3uc. Pa3iokurh BeK-
top d(—6; —8;0) Mo ITUM BEKTOPaM.

3. Haiitu kocunyc yria Mexjay Bektopamu @ = —m +2n u b = m —n upu |/m| = 4, |n| = 2,

(m,m) = 3.

4. Haittn np,@, pu * = @ n y = 2b + ¢, t1e a(—1; —5;2), b(2;5; -2), c(—8; —16;7).

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

6. BeraucimTh 1JI0IAAh MTapa/LieorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = m+4nu b= —-3m —n

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

7. Jlexar jin rouku A(1;3;3), B(—5;6;4), C(—1;4;4), D(0;3;5) B 00Ol 11710CKOCTHT

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(9;—6;3), B(12;—10;3), D(11;—5;0), A;(8; —2;1).

9. HaitTu KocuHYC OCTPOTO YIiia MeKIy ILIOCKOCTIMU o @y + 22+ 10=0u S : 5z —y + 32z = 13.

10. CocraBuTh ypaBHeHHE ILTOCKOCTH, Tpoxofgameil wepe3d rtouku A(—3;—8;—5), B(—4;—-7;-5),
C(—8; —6; —4), u Haiitn paccrosiaue ot Touku S(3;3;6) 10 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILIOCKOCTH T, POXOJsineil depe3 Touky M (9;7; —1) napaieabHo mpsamoii

z+5 _ y—2 _ z—1 _
—7 = ‘7§ = T3 U ICPHeHJUKYIAPHO IJIOCKOCTH —T + Y + 2 = D.

12. Cocraputh ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecaun A(1;0;9),

B(3;3;14), C(—2;—4;2).

13. [IpuBecTn K KAHOHUYIECKOMY BHIY OOIIHe ypaBHEHWS MPIMON
—r +y+22—3=0
—2r+y+72—-2=0"

14. Haiitu koopuHaTel Touku My, cummerpuanoii Touke M (4;2;21) oTHOCHTEIBHO IIOCKOCTH Y + 92 +
14 =0.

15. Haittn yron mexmy npsamoit [ : %‘5 = _if = 5 ¥ IWIOCKOCThIO 7 : & — 4y + 42 = 7.

16. Ha wiockocru jan rpeyrojbauk ABC ¢ Bepumunavu A(1; —4), B(6;11) u C(3; —10). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 26.

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. Jlokasarb, uro BekTopbl a(l; —1;—2), b(—3;4;2), ¢(—1;2;1) obpasytor 6asuc. PasioxKuTh BEKTOP
d(7; —6; —3) Mo ITUM BEKTOPAM.

3. Haitrn kocunyc yria Mexay Bekropayu @ = 6m—3nub=m-—nnpu |m| =1, |n| =2, (m,n) = .

4. Haittn np, @, ipu © = @ +cn y = b, rae a(—3; -2; —7), b(—1;5;3), e(-2; -1;1).

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rae A(9;4;5),
B(10;3;5), C(11;9;6).

6. BorauciuTh ni1oma s napasiiesiorpaMma, IMOCTPOEHHOrO Ha BeKTopax a = 4dm +nu b = 4m —n

upn [m| = 3, |n| = 3, (M) = .

7. Jlexkar siu rouku A(7;6;0), B(6;1;1), C(1;10; —5), D(8;1;2) B 0aHO# MIOCKOCTH?

8. Beraucauts 06bem napasnenenunena ABC DA, BiC Dy, mromans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuuabl A;. A(—8;—9;0), B(1;—-7;6), D(—11; —11; -3), A;(—12; —8; —1).

9. Haiitu KocHHYC OCTPOTO YT/Ia MEXKy TLIOCKOCTAMU v @ —r — Yy — 13 =0wu §: 6z —y + 4z = 5.

10. CocraBuTh ypaBHEHHE ILJIOCKOCTH, Tpoxoasiieil depes touku A(4;10;3), B(1;11;2), C(0;11;1), u
HaiiTu paccrosguue ot Touku S(8; —5; —5) M0 ITOM IOCKOCTH.

11. CocraBuTh KAHOHUYECKHE YPABHEHUsI IPIMOIi, npoxosiieii yepe3 Trouky M (—5; —4;6) napa/ieinb-
_ s y+8 _ 241

HO IJIOCKOCTH —Z + 3y = 7 U IepIeHJIUKYIAPHO NpaAMOii - = = = Z.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 110 910# npsimoii, ecu A(7;9;2),

B(8;7;5), C(6;12; —3).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIHE ypaBHEHUS MPAMOit
—bdr—y—2z2—18=0
9r+y  +22=0
14. Haiitu mpoekmuio Toukn M (0; —7; —11) ma wrockocth —bx — y + 2z = 45.

s w7, 2 Y _ z—8 Oy —
15. Haitru yrosi mex iy upsamoit [ : %5 = -4 = 22 1 w10CKOCTbIO T @ =21 — Yy — 2 = —8.

16. Ha miockoctu nan tpeyronpank ABC ¢ sepmunamu A(—3;0), B(—21; —26) u C(1; —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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmanr 27.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeauna pebpa B1C1, a M menut pebpo AB B orHOmMeHnn 1 : 2.

2. Jlokasarsb, uro BekTopbl a(l; —2;0), b(—1;5;1), ¢(—3;2; —2) obpasytor 6a3uc. PasioxKuTh BEKTOP
d(—7;—5; —9) mo TUM BeKTOpaM.
3. Hajiti KOCHHYC yIyia MeKiy BekTopamum @ = m —n u b = 3m + 2n upu |m| = 2, [n| = /3,

o
6

4. Haittn np,, ipu * = @ +cu y = b, rae a(—1;1; -1), b(—4;4; -3), ¢(7; —5;0).

(m,n) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;1;7),
B(6;2;8), C(5;2;9).

6. Berauc s miorna b napaJ HeﬂorpaMMa MOCTPOEHHOTO Ha BeKTopax a = —4m—4nun b = —3m+4n
npi [m = 4, [n| = 1, (7,7) = T.
7. Jlexkar s rouku A(2;3;4), B(1;3;7), C(5;2;—1), D(—1;1;13) B oauoii miockoctu?

8. Beramcanrsh 00bem Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbIcOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl Q. P(9;0;2), Q(8; —3;—2), R(14;1;—1), S(17;2; —3).

9. HaitTu KocuHyC OCTPOTO YIiIa MeXKIy TIOCKOCTIMA @ —y — 2+ 14 =0mu [ : 92 — 2y + 2z = —14.
10. Bamama mmpamuma SABC xoopmmnatamu Bepmmu A(—1;0;—1), B(0;—7;0), C(-2;2;-1),
S(0;0; =7):

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

11. CocraButh ypaBHEHHe MJIOCKOCTH 7, TPOXOAsiieil depe3 Touky M (3;5;3) mapasuiesbHO TpsAMOii

z+2 _ y—1 _ z-5
= = 45 = %2 ¥ IepleHJuKy/IspHoO wiockoctn —x — 6y + 2 — 2 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecan A(8;3;7),

B(10; —2;6), C(7;6;8).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPAMON
—r—2y+224+21=0
r+y+z-—2=0

14. Haittu koopgunarsl Touku My, cummerpuunoii touke M (—14;7;5) OTHOCHTENBHO ILJIOCKOCTH
Tr —4y — 5z 4+ 16 = 0.

15. Haittn yron mexmy npsamoit [ : xf_f = % = Z+31 U TJIOCKOCTBIO T @ 3z — 2y — 2 + 10 = 0.

16. Ha mockoctn maun tpeyroasuuk ABC ¢ Bepumunavu A(—4; —2), B(1; —17) u C(20; —10). 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) HafiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIxX (r) u (1);

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 28.

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

2. lokazath, 9T0 BeKTOpHl a(—4; —1;—2), b(—3;0; —1), ¢(2; 3;2) obpaszytor 6azuc. Pa3noxkurbh BEKTOP
d(—4;3;0) mo 3TUM BEKTOpaM.

3. Haiiti xocmmyc yriia MexIy BEKTOpaMi @ = —2m —n u b = —4m — 4n upu |m| = 2, |n| = /3,
() - .

4. Haittn np,x, ipu * = b+ cu y = a, rae a(—3; —2; —-2), b(—4; —4;-9), ¢(1;1;3).

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

6. BeraucnTh 110181 TPEYToJIbHUKA, MMOCTPOEHHOI0 Ha BeKTOpax @ = —m — n u b = 4m — 2n upn

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

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

8. Beramcanth 0o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaiun ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuunbl A;. A(0;1;—7), B(3; —1;1), D(—2;6;—12), A;(1; —2; —4).

9. HaitTu KocuHyC OCTPOTO YIa MeyKIy MIOCKOCTAMU @ —2¢ + 5y +3z2=2uf:x—2+3=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigameit wepes toukm A(1;0;—-3), B(—1;-3;-2),
C(0; —2; —4), u Haiitn paccrosiaue ot Touku S(—3;5;8) A0 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOstieit uepes Touky M (—1;1;5) nepneHauKyasgpHoO MmI0c-
kKocTaMm 4 —y+2=—-3ux —y =0.

12. Cocraputh ypasuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(4;1;7),

B(10;0;2), C(11;0;1).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
dr —y+32+2=0

3r—y+224+1=0
14. Haiitu npoeknuto Toukn M (—30; —22;27) Ha miockocts —7x — 6y + 9z + 79 = 0.

x—7 — y—7 — z+2

15. Haiiti yro mexky npamoii [ @ %5 3 = M IUIOCKOCTBIO T @ 2x +y + 22+ 3 = 0.

16. Ha mmockoctn maun rpeyronasunk ABC ¢ sepmunamu A(3;0), B(21;1) u C'(—1; —6). Tpebyercst: (a)
Halucarh obiue ypaBuenus upsimbix 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) HallTH KOOpAMHATH TOUKH F — nepecedenust npsambix (1) u (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 29.

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. lokazath, 9To BeKTOpHl a(—3;1;1), b(2; —3; —2), ¢(6; —1; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(1;3;1) mo sTUM BEeKTOpaM.

3. HaiiTn kocHHyC yria MesKiy BeKTOpaMum @ = m +2n u b = —2m — n npu |m| = 2, |n| = /3,

(M) = o,

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

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8; 3; 3),
B(17;5;6), C(—2;0; —1).

6. BeraucmmTs 11010a,/1h napaJiieiorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = m —n u b = —2m —n

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

7. Jlexar sin rouku A(8;4;4), B(9;4;6), C(7;5;3), D(10;1;5) B oauoii miockocru?

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaaun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 9Ty Tpadb u3 Bepuunbl A;. A(—5;—2;8), B(—2;3;12), D(—4;-9;6), A1(—5;1;9).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAMEA ¢ @ —2y +2z2+3=0mu f: -2z + 2y — 4z = 2.

10. Bamana mupamuna S ABC koopauuatamu Bepiun A(3; —5;6), B(8; —2;5), C(7; —4;6), S(—5;5; —4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprusbl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHHEe ILIOCKOCTH 7, TPOXOsiiel depe3 Touky M (—1; —8; —6) mapasrenbHo mpsi-

z—3 __ y—6 __ z+5 z—6 __ y=>H __ z—4
MBIM __4 = __3 = _2 "u _7 = _5 = __5 .

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(1;4;6),

B(0;5;4), C(=3;7;,—1).

13. TIpuBecTn K KaHOHUYECKOMY BHJy ODIMe ypaBHEHUS HPAMOit
—2x+y+52 =0
—3x+y+T72—-3=0"

14. Haiitu npoeknuto Touku M (6;16;24) Ha miockocts —x — 3y — 9z — 3 = 0.

15. HaiiTir yroor Mexkty npamoit [ : = = nyl = % U TJIOCKOCThIO 7T @ —x — Yy — 2 + 4 = 0.

16. Ha miockocru jan rpeyrojibiuk ABC' ¢ Bepuimnamu A(—2; —5), B(28; —15) u C(—8; —7). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

(6) HaiiTu aymuHy Meauansl BD;

(B) HajiTh AJIMHY BBHICOTHI, ONMYyIEHHON n3 Bepmubl Cf

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

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 30.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa AB, a M nmenut pedbpo DD; B orHOMEeHNN 2 : 3.

2. JlokazaTh, 910 BeKTOpHI a(4; —3; —2), b(—3;2;3), ¢(2; —2; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(0;1;4) mo sTUM BEeKTOpaM.
3. Haiitn KocmmyC yriia Mexiy BekTopamu @ = —2m + 3n u b = 5m — 5n npu |m| = 2, [n| = /3,

s

.
4. Haittn np, @, ipu * = b n y = a + 2¢, t1e a(9;6;4), b(1; —4;2), c(—2; —1;-2).

(m,m) =

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(9;8; 8),
B(11;7;8), C(2;7;7).

6. Boraucsiuh miomanb TpeyFOﬂbHI/IKa MMOCTPOEHHOTO Ha BeKTOpax @ = —3m +2nu b = —3m + 4n
wpn [m| = 1, [n| = 2, (M, A) = Z.
7. Jlexar siu rouku A(5;8;1), B(6;7;0), C(—=3;17;11), D(6;6; —2) B oiHO#l 1m10cKoCTH?

8. Beramcanrsh 00bem Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbIcOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl Q. P(5;2;0), Q(7;—1;-5), R(7;2;1), S(4;7;9).

9. HaitTu KocuHyC OCTPOTO YIiIa MeXKIY IIOCKOCTAMHA v @ —20 —Hhy —3z=—-2u f: —2x —y+1=0.
10. Bamama mwmpammma SABC woopaunatamu sepmua A(—1;10; —3), B(8;11;-3), C(-5;9;-2),
S(5;0; —8):

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

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, NPpOXojsrieii depe3 Touky M (7;2; —3) napaaeabHO MPsIMbIM
z—3 _ y—2 _ =z " z—1 _ y+4 _ 242

—2 1 14 —1 2 -
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 910l npsamoit, ecin A(8; 8;2),

B(5;0;7), C(10;13; —1).

13. IlpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE ypaBHEHUsI MPAMOI
r— Ty —z +16=0
—2+10y+22—-19=0"

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoil touke M (3;—1;—4) OTHOCUTEJIBHO ILJIOCKOCTH
3z 4+ 8y + 7z = 34.

15. HaiiTu yros Mexkay npsamoit [ : xf_;; = yff = % U IJTOCKOCTBIO 7 @ ¢ — 3y — 2z + 10 = 0.

16. Ha mnockoctu maun tpeyronpauk ABC ¢ seprmuamu A(—4; —2), B(—26;29) u C(0; —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) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
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 AB, a M nenut pedopo B1C; B oTHOImeHN" 3 : 2.

2. okazath, 4t0o BeKTOpHL a(5;2; —3), b(3;1;3), ¢(3; 1; 1) obpasytor 6aszuc. Paznoxurs Bekrop d(4;1; 8)
0 STUM BEKTOPAM.

3. Haiitn xocmmyc yriia Mex1y BeKTOpaMi @ = —bm +n u b = —3m +n upu |m| = 1, |n| = 2V/3,

(m,m) = §.

4. Haittn np,x, pu = 2b +cu y = a, rae a(—3; —2;3), b(—4; —3;4), c(4;11; —12).

5. HaiiTi KOOpJMHATBI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIspaoro miockoctu AABC, e A(6;7;5),
B(8;8;10), C(9;9;12).

6. BerancanTs 1o1maih TpeyroabHuKa, MOCTPOEHHOTO Ha BeKTopax @ = m — 3n u b = m + 2n upn

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

7. Jlexar sin rouku A(0;7;5), B(—3;6;3), C(1;7;6), D(—5;4;3) B 01HO# 1JI0CKOCTHT

8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl P. P(11;—4; —3), Q(4;0;4), R(—1;—1;8), S(6; 1;2).

9. HaitTu KocuHyC OCTPOTO YTIiIa MeKIy TLIOCKOCTAMU v : 2x +y +32=6mu B : —2y — 3z — 13 = 0.

10. Bamana mupamuga SABC koopaunaramu Bepmun A(2; —2;6), B(4;0;5), C(1;—5;8), S(3; —6; —=7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraButh ypaBHeHHe IIOCKOCTH T, TPOXOsIeii yepe3 Touky M (4; —6; —2) mapasiebHo TPSIMbIM
4+l _ y+8 _ z—4 47 _ y+2 247

-5 T 1 6 -1~ 0
12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(1;4;6),

B(3;3;6), C(—8;9;7).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
—2x—y—2+4+22=0
—3r+y +16=0

14. Haiitu npoeknuto Touku M (—8;29; —22) na miockocts 3z — 10y + 9z + 132 = 0.

2=t = 15 — 226 g rockocTbio T 62 4 3y — 2 — 4 = 0.

15. Haittn yron mexmy npsamoit [ :
16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(—5;3), B(12;9) u C(7; —5). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

(6) HaiiTu aymuHy Meauansl BD;

(B) HaliTH AJIMHY BBICOTHI, OMYIEeHHON U3 BeputuHbl '

(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTUKYastpa K cropore AC;
(n) manucars obmiee ypapaenune ouccekrpucel yriaa BAC,

(e) majiTu KoopMHATHI TOUKH F — mepecedenus npaMbix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 32.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 D1, a M ngeaur pedpo C'C B oTHOMmenun 3 : 1.

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

3. Haiitn xocumyc yriia Mexay BeKTOopaMu @ = —6m +3n u b= —m +n upu |m| = 1, |n| = 2v/2,

(m,m) =17

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(1;8;5),
B(—1;7;4), C(4;10;6).

6. BeraucnTh 110181 TPEYToJIbHUKA, MMOCTPOEHHOI0 Ha BeKTOpax @ = —m — 3n u b = 2m — n upn

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

7. Komuianapust jin Bekropst a(6;1;7), b(2; —1;1), e(—=5; —2; =7)7

8. Bouruncanrs oobem mapasnenenunena A; Ay AsAy4Bi1 By B3 By, mnomans rpaaun A1 Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiuubl B. A (—1;—3;3), Ay(—3;2;8), A4(1;—12;—4), B1(0; —4;1).

9. HaiiTu KocuHyC OCTPOTO YIa Me¥XKIY MIOCKOCTAMU @ —7x + 2y —bz=—4u :—y+2+5=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Wpoxoagamieit wepes toukm A(—4;5;-8), B(=7;7,-7),
C(—6;6; —8), u HaiiTn paccrosiaue ot ToukH S(—2;5;8) 710 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IpoXojsiei yepe3 Touky M (0; —1; —2) napaJuieabHO npsaMoii
x _ y—1 _ 246
8

U TMEepHeHIUKYIAPHO II0OCKOCTH —2x — Yy — 32 = (.

5 3

12. Cocrauth ypasuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(0; 2;0),

B(3;3;-5), C(2;3;—4).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
dor — 3y —32—13=0
—br+4y+52+19=0"

14. Haiitu npoeknuto Toukn M (—14; —10;37) Ha miockocts —Hr — y + 9z = 92.

15. Haiditu yros mMexk iy npsamoit [ : ’”_—*13 = y_—_f = = M WIOCKOCThIO T : —= — 3y + 32 +8 = 0.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmunamu A(—5; —4), B(4; —17) u C(—1;8). 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 33.

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 DC' B orHOmennn 2 : 3.

2. Jokazarb, aro BekTopbl a(4;2;—1), b(2;1;2), ¢(3;1;1) obpasyor 6asuc. Pa3iokuTb BeKTOp
d(—5; —3; —2) Mo 3TUM BEKTOpaM.

3. Haiitu kocunyc yrra mexiuy BeKTopamu @ = dHm +2n u b = 2m + n upu /m| = 1, |n| = 2,

() = 2.

4. Haittn np,x, mpu * = b+ 2c n y = a, rae a(—3;7;3), b(8; —7;2), c(—2;4;1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneHIuKyaspaoro miockoctu AABC, e A(1;3;4),
B(2;0;6), C(3;—4;9).

6. Burauc/iuTh miomnia b napaJsiie/iorpaMma, mocTPOeHHOTO HA BEKTOpax @ = 3m +3n u b =4m — 4n
upn [m| =2, [n| = 5, (m,n) = 7.
7. Kommianapust ju Bektopsl a(—2;0; —1), b(—3;5; —7), ¢(—2; —6;5)7

8. Boeruncsurh 00bem Terpasdgapa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BbIicOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepmuubl B. A(6;0;6), B(5;—2;1), C(4; —5;12), D(7;1;9).

9. HaitTu KocuHYC OCTPOTO YI1a MeXKIY IIOCKOCTAMEA ¢ @ —20 — 3y —3z=Tu f:—x+ 2+ 7=0.

10. Bapana mupamuna SABC koopauuatamu sepiua A(—10; —7; —8), B(—9; —8; -7), C(-9; —11; —6),
S(4;3;0):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IIOCKOCTH T, TPOXosIieii uepes Touky M (8; —7; 10) meprneHuKyIsipHO TLI0C-
KocTaM —32 +y+22+3=0under —2y —32+5=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecnn A(3;1;3),

B(4;0;1), C(2;3;6).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE yPaBHEHUsI MPAMOI
—r—4y+22415=0
r+3y—32—1=0

14. Haiitu npoekiuio roukn M(—12; —12; —6) na mwiockocrs —4x — 9y — 62 + 74 = 0.

z—1 _ y—4 _ z—4

15. Haiitu yro mexxay npamoii [ : = — 3

U IJIOCKOCTBIO 7 : —2% + Yy + 22 = 8.

16. Ha nmockoctu gau tpeyroiabunk ABC ¢ Bepmmuavu A(—4; —1), B(—7; —22) u C(8; —13). Tpeby-
ercst: (a) HamucaTh obuue ypasHenusi npsiMbix AB u AC,

6) maiitu nauHy mMeauansl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 34.

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

2. lokazath, 9T0 BeKTOpHI a(—4;3;3), b(—3; —1;4), ¢(5; —3; —4) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(0;6; —4) Mo 3TUM BEKTOPAM.

3. Haifti KOCHHYC yI/Ia Mexy BeKTOpaMu @ = —3m + 3n u b = —3m + 2n upn |m| = V2, |n| = 2,
(m,n) = 7.

4. Haittn np,x, mpu * = b u y = a + 3¢, t1e a(9; —1; —-16), b(4;2;1), ¢(—2;1;6).

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

6. BerancamTh 1I0ma b mapaJjieiorpaMMa, ITOCTPOEHHOTO HAa BeKTopax @ = 3m —2nu b =4m —n

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

7. Jlexkar s rouku A(1;4;1), B(—4;1;0), C(—3;3;—1), D(8;10;2) B ogu0ii miockocTu?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH , nnomanab rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepimunabl F. A(0;1; —9), B(1;0; —12), D(—5;4; —2), E(—2;2;—6).

9. HaitTu KocuHyC OCTPOTO YTIiia MeKIy IIOCKOCTIMA o : & — 2 —Hh=0u f: —x — by — 3z = —6.

10. CocraBurh ypaBHEHHe IUIOCKOCTH, Tpoxofdameil wepe3 toukun A(—7;—3;10), B(—10;—4;9),
C(—9; —1;11), u maiitn paccrosigme ot Touku S(—3; —8;0) 10 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, TPOXoJdiieit yepe3 Touky M (—5; 10; —1) mapasiesbHo npsamoii

z+5 _ y—1 _ z+4 _
&P = 45 = T ¥ IepueHuKyJIsipHO II0CKOCTH Ox + y — 5 = 0.

12. Cocrauth ypastuenue upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8; 5;5),

B(15;10;2), C(12;8;3).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
T +2y—52z—16=0
20 +5y—92—19=0"

14. Haiitu npoeknuto Toukn M (38;6; —18) Ha miaockocts 10z +y — 22 — 2 = 0.

15. Haiitu yros mMexk iy npsamoit [ : x_—’lg = y—J{l = ZJlr—l M TJIOCKOCTHIO 7 @ —2 + 6y + 52 4+ 8 = 0.

16. Ha miockoctu nan Tpeyroibauk ABC' ¢ sepummnamu A(4; —5), B(6; —19) u C(12;3). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 35.

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

2. lokazath, 9T0 BeKTOpHl a(—1;1;—2), b(3; —3;4), ¢(—1;2; —3) obpasytor 6azuc. Pa3noxurbh BEKTOP
d(5; —3;2) Mo 3TUM BEKTOPaM.

3. HaiiTn KocHHYyC yriIa MesKIy BeKTOpaM#m @ = m —n u b = —2m — 2n npu |m| = 2, |n| = /3,

(M) = o,

4. Haittn np,, mpu * = a u y = b+ ¢, rae a(—2; —1;1), b(0; =5; —7), e(—4; —1;6).
5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(5;2;5),
B(2;3;0), C(10;0;11).

6. BeraucnTh 110181 TPEyToJIbHUKA, MTOCTPOEHHOT0 Ha BeKTOpax @ = —m — n u b = 4m + 3n nupn

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

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

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTy,
OMYIIEHHYIO HA 3Ty Tpadb u3 Bepuunbl A. A(—5;1; —10), B(—7; —4; —2), C(—9; —=9; —6), D(—6; —2;1).

9. HaitTu KocuHyC OCTPOTO YI1a MeXKIY MIOCKOCTAMU ¢ @ —2¢ + 2z — 13 =0u f: 3z +y+ 2z = —13.
10. Bamana mupamuna SABC woopaunatamu Bepmun A(—5;7;—10), B(—3;8;—11), C(-8;4;-38),
S(4;—6;5):

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

11. CocraBuTh KAaHOHWYECKWE yDaBHEHUs IPSAMOil, Tpoxosiieir yepe3 Touky M (5; —4;6) mapaieanHo

_ soaz+3 _ y+d 246
IIOCKOCTH T + Y + 2 — 5 = 0 U NepneHjnKyasapHO IpaMoil == = 5 = =2,

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l mpsamoit, ecin A(8;7;3),

B(9;5;3), C(12;0;4).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
r—2y—22—-29=0
r+3y— 2z +9=0"

14. Haiitu npoekiuio touku M (14;20; 16) na mwiockocrs 4x 4+ 5y + 8z = —31.

- o — -1 _
15. Haiditu yros mexk iy npsamoit [ : x_—26 =5 = Z_14 1 TJIOCKOCTBIO 7 @ — + 3y — 32 = —7.

16. Ha murockoctu nan tpeyroabauk ABC ¢ Bepmmuavn A(—5; —2), B(12;29) u C(1; —8). Tpebyercst:
a) Hamucarh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 36.

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 orHormennn 1 : 2.

2. lokazath, 9T0o BeKTOpHl a(—1;—4;0), b(5;1;2), ¢(—3; —5; —1) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(9;10; 3) mo 3TUM BEKTOpaM.

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

(m,m) = §.

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

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

6. BeraucnTs 1101121k nmapaJsiieorpamMma, IoCTPOeHHOT0 Ha BeKTopax @ = 4dm+2nu b = —3m —2n
npu |m| =1, |n| =2, (m,n) =3"
P - - 4 ) - 4

7. Kommanapust s Bektopst a(1;0; —1), b(0; —1; —1), e(1; —1; —2)7?

Y

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1D,, miomans rpaiun ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(2; —7;—-3), B(—7;—1;=8), D(—5;—2; —6), A;(1; —5; —2).

9. HaitTu KocuHyC OCTPOTO YIIa MeyKIy IIOCKOCTAMHA @ —2¢ + 3y +9=0u §: —x +y — 2z = 15.

10. Bamama mumpammma SABC woopaunatamu weprmun A(—4;3;—-7), B(—2;6;-8), C(-3;4;-7),
S(5;0;6):

a) cocTaBUThH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KaHOHWYECKHE ypaBHEHUsI MPAMOii, mpoxogiieii yepes trouky M (7;9;4) napasieanHo

- o e =5 _ y+3 _ z+4
mwiockoctd —z +y + 6 = 0 1 nepueHIuKyJIgpHO IpaAMOit > = 2 = ==,

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit mpsamoit, ecin A(8;7;0),

B(7;5; 1), C(7;4; —2).

13. IIpuBecTH K KAHOHMYECKOMY BHy OOIIHe ypaBHEeHHS IIPAMON
x—9y +19=0
T—2y+z—4=0

14. Haittu koopgunarsr Touku My, cummerpuunoii touke M (10;1; —3) OTHOCHTENBHO ILJIOCKOCTH
—or — 2y + 3z = —4.

o oo 7. _ y+3 _ 2-3 . _
15. Haiiti yro Mexxay npamoii [ : 5 = 5 = %52 M IJIOCKOCTBIO T : —x + 3y — 2z = —12.

16. Ha mnockoctu pam tpeyroasuuk ABC ¢ epmmuavu A(4;3), B(—3;4) u C(0; —1). Tpebyercs: (a)
HammcaTb obIne ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHO 13 Beprumubl C;

I) HAKCATDL O0IIee YPaBHEHHE CePeTUHHOTO HeplenuKyaapa K cropone AC,

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 37.

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

2. lokazath, 910 BeKTOpHI a(6; —1;2), b(—1; —6; —1), ¢(1; —4;0) obpaszytor 6azuc. Pa3noxkurs BEKTOP
d(—7;8; —2) mo 9TUM BEKTOPAM.

3. Haiiti xocmmyc yriia MexIy BEKTOpaM# @ = —3m —2n u b = —m — n upu |m| = 2v/3, |n| = 3,

(M) = o,

4. Haittn np,x, mpu = 3a +cu y = b, r1e a(l; —2; -5), b(3; —2;4), ¢(—5;6; 10).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;2;6),
B(5;0;7), C(4;1;6).

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

mpu [m| =1, |n| =1, (Mm,n) = §

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

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
OMYIIEHHYIO Ha 3Ty rpadb u3 Bepiunabl C. A(—1; —6; —3), B(—2; —3; —4), C(—1; —-2; —6), D(—3; 1; —5).

9. HaiiTu KOCHHYC OCTPOr0O yIJIa MEXKIY ILIOCKOCTAME ¢ : —3x —y +3z2=9u f:—y— 2+ 11 =0.

10. Bamana mupamuga SABC koopaunaramu Bepmuna A(0; —6;7), B(2;—1;8), C(3;0;9), S(1;3;2):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrogiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocTaBuTh ypaBHEHHE ILIOCKOCTH T, TpOXoasmiei depe3 Touky M (5; —1; —3) mapamieasHo mpsMoii

r—2 _ y—2 __ z+3 _
5 = 47 = 55° U UePIeHJUKY/IAPHO IJIOCKOCTH 20 — Y + 2 = —2.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecau A(2;0;0),

B(5;2;-1), C(—6;—5;2).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIMe ypaBHEHUS HPAMOit
—x —2y—22+415=0
20 +3y+ 2z —29=0"

14. Haiitn koopauuatel Touku M, cummverpudnoil Touke M (—1;15;—7) OTHOCHTENBHO IIOCKOCTH
-5y + 3z = —11.

z+2 _ y—6 _ 247
1 —4

15. HaidiTu yros mexk iy npsamoii [ : -

W ILIOCKOCTBIO T : —x — Yy — 2 — o = 0.

16. Ha minockoctn gan tpeyroabauk ABC ¢ Beprmmnamu A(4;4), B(2; —7) u C(10; —8). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmuant 38.

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

2. Jokazath, uto BekTopbl a(—1; —2; —1), b(—3;1;2), ¢(4; —1; —3) obpasytor 6a3uc. Pa3iokurh BEKTOP
d(—7;3;8) Mo 3TUM BEKTOPaM.

Hail =2 b= =2,|n|=1,(mn)=12
3. Haitrn kocumyc yria Mexkay BeKTopamu @ = 2m—nub=m—nnpu /m| =2, |n|=1, (m,n) = 3.

4. Haittn np, @, ipu = a + 2c n y = b, vye a(2;0; —9), b(—2; —5; =5), c(2;3;2).

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

6. Boruncsith 1mioma e napaJuie/iorpaMMa, HoCTPOEHHOro Ha BeKTopax @ =4m —4dnu b= -m —n

wpn [m| =3, |n| = 2, (mR) = T.

7. Kommnanapusr i sektopsl AB, AC, AD, rae A(9;9;1), B(13;6;3), C(12;7;2), D(2;14; —2)?

8. BeraucauTh 00beM TeTpasapa ¢ BepIInHAMH B TOUKax A, Ao, Az, Ay, mnomans rpasun As Az Ay 1 BbI-
COTy, ONYIIEHHYIO Ha 3Ty rpanb u3 Bepumubl Aj. A1(0; —7;=9), A2(2;0; —2), A3(4;5; —4), A4(3;3;—-3).

9. Haiitu KocuHyC OCTPOTO yriia Mex Iy miockocTavmu « @ —4x + 3y +6z=10u f:x+ 2 — 14 =0.

10. CocraBurh ypaBHEeHHe ILIOCKOCTH, POXosiiieii uepes touku A(7;7;5), B(6;8;4), C(10;6;7), u Haii-
TH paccrosiare ot Touku S(6; —6; —7) 10 9TO MIOCKOCTH.

11. CocraBuTh ypaBHEHHe IJIOCKOCTH 7, mpoxoismieil depe3 Touky M (—6;3; —10) nepneHanKyaspHO
IJIOCKOCTAM 9T +y —3=0u 2z +y + 2 = 3.

12. CocraButh ypasHenue npsamoil AB u HaiiTu paccrosiaue ot Touku C' 10 9T0# mpsimoii, ecu A(4;6;6),

B(6;11;13), C(5;9; 10).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIIHE ypaBHEHUS TPAMOit
—3x—5y+52—-21=0
r +4y—22+ 3 =0

14. Haiditu koopaunarsl Touku M, cummerpuanoii touke M (1;2;2) orHOCHTENbHO I0CKOCTH 92 — 4y —
3z = —58.

15. Haiditu yros mMexk iy npsamoit [ : ’%6 = y_—_15 = ZJ{—B 1 TJI0CKOCThIO T @ —6x 4+ 2y — 42 — 9 = 0.

16. Ha mnockoctu jgau tpeyroibauk ABC ¢ Bepmmuamu A(1;4), B(—9;—1) u C(—5; —8). Tpebyercst:
a) Hanmcars obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauadbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 39.

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

2. Jlokasarb, uro BekTOpbl a(—5;1;6), b(3;1; —5), c(5; —3; —4) obpasyror 6azuc. PasioxKuTh BEKTOP
d(5;1; —8) mo 9TUM BEKTOpaM.

3. Haiiti xocmmyc yriia Mex/Iy BEKTOpaMi @ = —3m —2n u b = —m — n upu |m| = 3, |n| = 2V/3,

() = 2.
4. Hafitu np,@, tpu = b u y = a + 2¢, rae a(10;16; —7), b(2;2; —1), c(—7; —6; 3).

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

6. BerancyimTs 1Ioma b napaJiesiorpaMMa, MoCTPOeHHOIO Ha BeKTopax @ = —2m—nun b = —4m—+4n
—_—
npu lm| =4, |[n| =5, (m,n) =

T
7. Jlexar sin rouku A(6;9;0), B(—3;11;—=5), C(8;6;2), D(10;10;2) B 0u0ii 1wiockocTu?

8. Boeraucsuts 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
ONYIIEeHHYI0 Ha 3Ty rpanb u3 Bepiuabl C. A(0;1;0), B(0;3;—1), C(—3;—4;1), D(2;0;2).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy ILIOCKOCTAMU o : —y — 2 —4 =0u §: 20 — 8y + bz = 5.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosiieii qepe3 touku A(1l; —7;6), B(—7;—6;8), C(8;—9;3),
u HaiitTu paccrosane or Toukn S(—8;0; —8) 10 9T0il MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Mpoxojsdiieii depe3 Touky M(—3;3;—5) nepneHgauKyIsgpHO
MIOCKOCTIM dx + 2y +4z+1=0u2zx4+y+2=".

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

B(0;1;7), C(5;4;—1).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
—3r—y —2z+10=0
4o +2y+2—17=0"

14. Haiitu npoeknuto Toukn M (—10; 35;20) Ha miockocts 42 — 9y — 7z — 89 = 0.

:y_—Jrll:#I/IHJIOCKOCTBIO7r:2:c—2y+32—7:0.

15. Haiitn yron mexxy npamoii [ @ 3
16. Ha mwrockocru gan tpeyronbauk ABC' ¢ sepmuaamu A(—3; —3), B(14;3) 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.



