NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanrt 0.

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

2. Jlokasarb, uro BeKTOpbl a(—3;5;—3), b(2;1;1), ¢(—1; —2;0) obpasyror 6azuc. PasioxKuTh BEKTOP
d(0; —8;2) mo 3TUM BEKTOpaM.

3. Haiitu kocuuyc yryia Mex/y BeKTopamu @ = —9m +2n u b = —m + n upu /m| = 1, |n| = 2,
(m,n) = 3.

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

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

6. Beraucimts mio1a b napaJiiesorpaMMa, OCTPOCHHOr0 HA BeKToOpax @ = —4m —3nu b =2m —n
wpn [m| = 4, |n| = 5, (mA) = .
7. Kommianapust ju Bektopsl a(2; 1; —5), b(5;2; —8), ¢(3;1; —6)7

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
ONYIIEHHYIO Ha 3Ty Ipalb u3 Bepiunbl S. P(0; —1;0), Q(7;1;2), R(7;—5;—1), S(—6; —4; —2).

9. HaiiTu KocuHyC OCTPOTO YIIa Me¥KIY MIOCKOCTAMU Yy +2 —4=0u B :x+y+ 2z = 8.

10. CocraBuTh ypaBHeHHE IUIOCKOCTH, mpoxojsmmeii wepes toukn A(2;—10;1), B(8;-7;2),
C(—5; —14;0), u maiitu paccrosiaue ot Touku S(2;6; —2) 10 TOi MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXosiieil depe3 1ouky M (—3; —3; —1) nepneHgauKyaIsgpHO
IIOCKOCTIM Dx — 7y — 4z =2 u —2x 4+ 3y + 3z = 4.

12. Cocrauth ypastenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;8;7),

B(0;7;8), C(—7;3;11).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEHHs IIPIMOii
3142y — 32— 25—=0
r+y —22—16=0"

14. Haiitu npoeknuto Touku M (6; 10; —5) Ha maockocth —br — 9y + 62 — 134 = 0.

z+6 _ y—4 _ 2+1
=g =as

15. Haiitu yros mMexk iy npsamoit [ : T 5

U TJIOCKOCTBIO T @ —& — Yy + 52 = —11.

16. Ha miockoctu nan tpeyroibauk ABC' ¢ sepummnamu A(2;3), B(0; —11) u C(—6;11). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanr 1.

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

2. lokazaTh, 910 BeKTOpHI a(—5; —5; —2), b(2;2; 1), ¢(—1; —2;0) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(—10; —8; —5) 1O 3TUM BEKTOpaM.

3. Haiitn Kocmmyc yriia Mexiy BekTopamu @ = m +4n u b = —2m — 3n upu |m| = 2V/3, |n| = 1,

(M) = &,

4. Hafitu np,@, tpu € = bu y = 3a + ¢, rie a(4; —5;7), b(—2;3; —4), c(—11;12; —23).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIspaoro miockoctu AABC, e A(7;1;8),
B(5;7;11), C(6;0;9).

6. BeraucnTh 1101181 TPEyTOJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = —2m —n u b = 4m + n upn

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

7. Jlexar sin rouku A(8;2;6), B(9;—4;1), C(8;3;7), D(6;11;13) B osHO# 110cKOCTHT

8. Buruncauth 00beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ar Az n BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpanb u3 Bepmutbl Ay. A1(—3;0;5), Ax(0; —1;14), A3(—7;3;7), A4(—6;2;8).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy TLIOCKOCTAMA o : —T + 2+ 6 =0wu [ : 4o + 5y + 32 = 5.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, TpOXomsiiedi depe3 toukn A(—5;—4;-7), B(—4;—11;-7),
C(—4; —3; —6), u Haiitn paccrosiaue ot Touku S(—3;3;2) A0 FTOM MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (—4; 1; —2) napaJuiesib-
atd _ y+b _ z—2

HO TJIOCKOCTH T + Y + 22 = 2 1 NepHeHAuKYIIPHO IPAMOil = il 5

12. Cocrauth ypastuenne upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(1;1;4),

B(-8;6;8), C(8;—3;1).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
—x +4y—22+14=0
3r—Ty+52—1=0"

14. Haiitu npoeknuto Touku M (4;1;6) Ha mwiockocTs 4x 4 by + 8z = —141.

15. Haiditu yros mMexk iy npsamoit [ : ’”_—*22 = _i41 = = M WIOCKOCThIO T @ —22 — y + 2 = —10.

16. Ha miockoctu gan tpeyroabauk ABC' ¢ epmunamu A(1; —4), B(18;3) u C'(13; —16). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB n AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
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 A;D; B orHOMennn 2 : 3.

2. Jokazath, uto BekTopbl a(—1; —2; —3), b(—3; —1;2), ¢(5; 1; —4) obpasytor 6a3uc. Pa3iokurh BEKTOP
d(—7;—7; —8) MO 3TUM BEKTOpAM.

3. Haiitu kocunyc yria Mexay Bektopamun @ = —6m +2n u b = m + n upu /m| = 1, |n| = 2,
(m,n) = .

4. Haittn np,x, pu = @ + 3c n y = b, te a(20; —13; —2), b(2; —1; —2), c(—6;4;1).
5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;2;2),
B(-3;0;1), C(0;3;2).

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

7. Jlexar siu rouku A(5;5;9), B(3;8;8), C(4;7;6), D(8;0;8) B 0aHOil 1110cKOCTU?

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BbicoTy,
ONYIIEHHYIO Ha 3Ty rpabb u3 Bepimuabl C. A(—9; —1;5), B(—8;—8;9), C(—6;—4;6), D(—4;—6;7).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy ILIOCKOCTAMU o : & — 9y +2z2=—-3u f:y+z2—11=0.
10. Bamama mwmpammaa SABC woopmunatamu Bepmuu  A(8;—9;6), B(13;-7;7), C(7;-10;6),
S(3;1;—2):

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

11. CocraBuTh KAaHOHWYECKWE yDaBHEeHUs IPSAMOil, Tpoxosiiei yepe3 Touky M (—9;0;4) mapaieanHo
44 _ y—6 _

— 25

mwiockocTu 2z — 6y — z + 6 = 0 1 nepueHIUKyJIAPHO NPAMOR “=5 — T

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecin A(5; 1;0),

B(3;4;5), C(8; —4; —8).

13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIUe ypaBHEHUS HPAMOiL
r+oy— 2z +17=0
—r—-3y+2z2—1=0"

14. Haiitu koopaunarbt touku My, cummerpuunoii rouxke M (19;16; —9) oTHOCHTEIBHO ILJIOCKOCTH
9z + by — 224+ 6 = 0.

15. Haittn yron mexmy npsamoit [ xTH = %7 = % U TJIOCKOCTBIO T @ & — 2y + 2+ 5 = 0.

16. Ha mrockoctu man tpeyronbuuk ABC' ¢ Bepmmnavu A(3;0), B(13; —20) u C(15; —6). Tpebyercst:
a) Hanmcarh obmue ypasHenus npambix AB u AC;

6) maiitu puny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprumubl C;

I) HaIucaTh 00lee ypaBHEHHe CepeIMHHOrO epneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

ON TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanrt 3.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa B1Cy, a M menut pebpo DD, B orHOtiennn 3 : 1.

2. Jlokasarb, uto BekTOpbl a(—6;1;—5), b(4;0;3), ¢(3;—2;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(8; —7;7) Mo 3TUM BEKTOPaM.

3. Haiitu kocHHYC yriia Mexay BeKTOpaMu @ = —m +4n u b = —m +n upu |m| = 2, |n| = /3,
(m,n) = §.
4. Haittn np,x, ipu * = @ +2c n y = b, re a(—2;4;1), b(—2;3;2), ¢(2;0; —3).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeH uKyIsspaoro miockoctu AABC, e A(8;0;4),
B(6;-2;5), C(5;—T;5).

6. BeraucmmTh maomaip TpeyroJbHUKa, MOCTPOEHHOTO Ha BeKTOpax a = 4m — 2n u b = m + 2n upu
im| =2, In| =1, (m,n) = 3.

7. Kommianapust s Bektopsl a(—1;9; —8), b(—3; —4;7), ¢(0; —1;1)7?

8. Boruncanth 00beM TeTpa’apa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
ONYIIEHHYIO Ha 3Ty Ipanb u3 Bepiunbl S. P(5;3;4), Q(4;8; —6), R(7;—4;0), S(5;4;1).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy ILIOCKOCTAMA o @ —7x — 3y — 62 =—-9u f: —y+2+12=0.
10. Bamama mwmpammaa SABC woopmunatamu Bepmuu  A(9;8;—6), B(11;11;—-4), C(8;7;-9),
S(2;—4;1):

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

11. CocraBuTh ypaBHeHHe IJIOCKOCTH 7, Mpoxofsieii depes Touky M (—9;9; —10) napaJieabHo Tps-

z—5 _ y—3 __ z—2 x+3 _ y+7 _ 248
MI)IM—1 =7 =0 I/I—_1 =1 =T

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecnn A(4; 4; 3),
B(9;2;10), C(7;3;7).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

r+y —2z+8=0
r—4y  —30=0"

14. Haiitu npoeknuto Touku M (12; —27; —4) na niaockocts 9 — 9y + 22 = 11.

x_—Jf:y_—_f:%HHﬂOCKOCTbIOW:—5:U—2y—z:1.

15. HaidiTu yros mMexk ity npsamoit [ :
16. Ha miaockoctn man tpeyroabiuk ABC ¢ Bepmmmaamu A(—3; —5), B(10;4) u C(—9; —3). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanr 4.

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

2. lokazaTh, 910 BeKTOpHI a(—1; —2; —2), b(6;5; —1), ¢(2;1; —1) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(—3; —7;—9) mo 3TUM BeKTOpaM.

3. Haiitu kocunyc yria Mexjay Bekropamu @ = —m +3n u b = m —n npu |/m| = 2, |n| = 1,
(mn) = 5.
4. Haittn np,, ipu * = @ nu y = b+ 2¢, te a(—7;2;1), b(7;5;4), c(—2; —1; —4).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHaukyasspaoro miockoctu AABC, rme A(0; 3; 8),
B(1;4;4), C(1;5;5).

6. BeraucnTh 11010a/1h MapaJsuieorpaMMa, MoCTPOEHHOTO Ha BeKTopax a = m —nu b = —-3m +n

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

7. Jlexar jiu rouku A(7;4;5), B(10;9;4), C(12;7;3), D(10;3;4) B onnoit miockocru?

3
T

8. Beruncautsh 00beMm Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomane rpanun PQS u BbICOTy,
OMYIIEHHYIO Ha 3Ty Ipanb u3 Bepmuubl R. P(7;1;6), Q(7;9; —1), R(5;1;11), S(6;0;9).

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy MIOCKOCTAMA ¢ : ¢ +y+ 14 =0u §: 40+ 9y — 2 = —2.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosmiei depes Toukn A(1;7;—2), B(4;8;—1), C(—1;8;0), u
naittu paccrosiuue or Touku S(0;0;3) 10 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH 7, Ipoxosdieit depe3 Touky M (10;3;2) mepuenuKyIgapHo II0C-
KocTaM T + 3y — 4z = —6u —3x — 2y + 3z —4=0.

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

B(8;3;0), C(5;8;8).

13. TlpuecTn K KAHOHUIECKOMY BHJY OOIIHE YDABHEHUs MPSIMO
—x—=3y+z2+5=0
—z+4y —6=0"

14. Haiitu koopauuaTsl Touku M, cummerpuanoii Touke M (—13; —14; —16) 0OTHOCHTENBHO TIOCKOCTH
dx + 6y + 7z = 14.

o — 15 — 22T g rockoeTbio 1 —3x + 3y + 22 = —14.

15. Haittn yron mexmy npsmoit [
16. Ha msiockocru jgan rpeyrosbauk ABC ¢ sepruimnamu A(—1;2), B(—5; —26) u C(7; —6). Tpebyercst:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanr 5.

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

2. Jlokasarb, uto BekTOpH a(3;1;—2), b(3;0;—4), c(4;2; —1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—8; —9; —8) mo 3TUM BeKTOpaM.

3. Haiiti xocumyc yria MexIy BEKTOpaMu @ = —m — 2n u b = —3m — 4n upu |m| = /3, [n| = 2,
(m,n) =
4. Haiitn np, @, npn € = bu y = 2a + ¢, rae a(1;1;1), b(—1;2;-5), ¢(—1;0; =8).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;0; 8),
B(2;—-4;6), C(1;-9;3).

6. BeraucanTs miioma b mapaJsiiejorpaMmMa, ToCTPOEHHOrO Ha BeKTopax a =2m —4nun b= -3m+n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rue A(0;8;2), B(—1;8;1), C(—3;9;0), D(1;7;2)?

8. Boruncanth 00beM TeTpasapa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'panb u3 Bepimunbl S. P(1;6;6), Q(—1;16;1), R(1;4;5), S(0; 1;3).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy TLIOCKOCTIMHU o : x + 6y + 62 = —2u f: —x +y = 0.

10. CocraBurh ypaBHeHHe [UIOCKOCTH, TpoxXoidameil depe3 touku A(—2;—6;10), B(4;—3;12),
C(—9; —8;9), u Haiitn paccrosiume or T09kH S(—7; —3; —2) 70 9TOM MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOJsiieit uepes Touky M (—3;5;9) nepneHanKyasgpHO MI0C-
KocTaM —r — 3y + 32 —4=0nzx+2y+ 2 =3.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8;6; 1),

B(7;13; =7), C(7;12; —6).

13. IIpuBecTn K KAaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUsS HPIMOit
20 +3y+92—-29=0
— 7z -y —22+9=0"

14. Haiitu npoeknuto Toukn M (30; 38; —4) Ha miaockoctsh —9z — Ty + 3z — 8 = 0.

15. Haiitn yros mMexk iy npsamoit [ : ’”_—*18 = _LQG = 2 ¥ IJIOCKOCTBIO T : —2x + 3y — 3z — 14 = 0.

16. Ha mwrockocru gan tpeyronpauk ABC' ¢ sepmuaamu A(0;0), B(—6; —17) u C(—4;6). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapuanr 6.

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

3. Haiiti kocHHyC yria Meskiy BeKTopamu @ = —2m — 8n u b = 2m + 6n npu |m| = 2¢/3, |n| = 1,

(M) = &,

4. Haittn np,x, pu * = @ +cu y = b, rae a(7;5;0), b(—4;2;3), e(—3;1;2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;8;7),
B(4;15;8), C(2;11;7).

6. Beraucanrs mioma b napaJjiiesorpaMma, MOCTPOeHHOTO Ha BeKTopax @ = 2m —4nu b =m —n
2w

mpu [m| =3, |n| =1, (Mm,n) = §

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

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepiunabl F. A(—8;7; —2), B(—9;9; —3), D(—11;12; —5), E(—8;8; —4).

9. HaiiTu KocuHyC OCTPOTO YIiIa MeXKIy IIOCKOCTAMEA @ —x — 3y — 2z =13 u f: =3y — 22 — 12 = 0.
10. CocraBuTh ypaBHEHWE ILIOCKOCTH, TPOXosiiieii vepe3 Touku A(—>5;6; —1), B(—6;10;4), C'(—6;9;5),
u HaiiTu paccrosane or Touku S(8; —6;4) 10 9TOil MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TpOXojsmieii depe3 Touky M (3;2;9) mapaiiesbHO MPsMbIM
=5 __ y—4 __ 248 " z+7 _ z+7
T — — R

= Y
-5 1 1 4 -1

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

B(6;—5;9), C(9;2; —4).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
T —3y+2—20=0
—2r+y —z+14=0"

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (5; —1;9) orHOCHTENBHO IOCKOCTH —42 —
y— 9z = =51.

%:%:éI/IHJIOCKOCTI:IO?TZ3$—|—y—62’=—12.

15. Haittn yron mexmy npsamoit [ :
16. Ha mrockocru man tpeyronbuuk ABC ¢ sepmunamu A(0;4), B(28;8) u C(—4;0). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 Beprmuabl (]

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

(
()
(r) mammcarh obIIee YpaBHEHHE CEPEJUHHOTO MEePIeHTHKYastpa K cropore AC;
(
(e) maiiTu KoopAMHATH TOUKH F — mepecedenus npaMuix (1) u (11);

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanr 7.

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

2. Jokasarb, uro BekTopbl a(0; —1;3), b(3;5;—3), ¢(1;—1;5) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—6; —6;0) mo 9TUM BEKTOpaM.

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

4. Haitru p, @, ipu € = b+ cn y = a, tae a(1;1; -2), b(—1;2;4), c(5;0; 7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;9;9),
B(3;10;13), C(—2;7;2).

6. Buraucinth 10ma b TpeyroabHuKa, MOCTPOEHHOI0 Ha BeKTopax a = —4m +4n u b = 2m — n nupu

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

7. Kommnanapuer i sexropst AB, AC, AD, rue A(1;3;5), B(8;1;10), C(—2;4;3), D(2;2;5)?

8. Beraucantsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomane rpanun QRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepmuubl P. P(7;1;—7), Q(7;6;—6), R(4;11;—14), S(6;8; —9).

9. HaitTu KocuHyC OCTPOTO YIIa MeyKIYy IIOCKOCTAMU « : 2x +y +bz=T7Tu f:x+ 22+ 14 =0.

10. Bagama mupamuga SABC xoopaunatamu Bepimna A(—5; —6; —8), B(—3;—7;-9), C(-8; —-2; —6),
S(—4;—-2;1):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPSAMOil, Tpoxosiieil yepe3 Touky M (—4;7;2) napaieanHo

JIOCKOCTH 42 + ¢y — 22 — 4 = 0 ¥ NepIeHInKYIIpHO MPAMOM ””TH = y2 _ 246

1 —1-
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 roit mpsamoit, ecin A(0;0;9),

B(4;-7;12), C(—5;9;5).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
dr+3y+22+423=0
3+ 1y + 2z +14=0"

14. Haiitu koopaunarel Touku My, cummerpudnoii rouke M (—16;5;12) orHOCHTEIBHO IIOCKOCTH 8T —
y—952—32=0.

15. Haiitu yros Mexkay npsamoit [ : xT_l = % = % 1 IJTOCKOCTBIO 7 : 20 — 2y + 2+ 9 = 0.

16. Ha mrockoctu man tpeyrombuuk ABC' ¢ Bepmmnavu A(3;2), B(16;11) u C(—1;—10). Tpebyercst:
a) HamucaTh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N TN N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapuanrt 8.

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

2. Hokazarb, uro BekTophl a(—3;—2;1), b(1;5;2), ¢(2;4;1) obpasyior 6a3uc. PaznoxKuTh BEKTOp
d(—4;—1;2) mo 3TuM BEKTOpaM.

3. Haiitu xocmmyc yria Mexiy Bexropamu @ = 4m +8n u b = m + 3n npu |m| = 23, |n| = 1,

(M) = &,

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneH uKyaspaoro miockoctu AABC, rae A(1;6;7),
B(0;8;8), C(0;7;4).

6. Berauc e miiora ib mapaJsuie/iorpaMma, mocTpOeHHOTo Ha BeKTopax a = —4dm+4nu b = —2m—2n

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

7. Kommnanapusr jin sexropst AB, AC, AD, rae A(2;6;7), B(2;9;8), C(3;10;9), D(5; —1;10)?

8. Berancimh 06bem Terpasapa ¢ BepiamHaMu B Toukax Aq, As, A, Ay, mnomans rpaan A Ay A4 1 BBICO-
Ty, OMYIIEHHYTO Ha 3Ty Tpadb u3 Bepmuabl As. Aq(1;0; —8), A2(0; —1; —5), A3(3;1; —12), A4(4;4; —13).

9. HaiiTu KocuHyC OCTPOTO YIIa Me¥KIy MIOCKOCTAMU ¢ : Yy + 2 — 13 =0wu [ : 3x + 8y — 22 = 12.

10. Bagama mmpamugza SABC koopmummatamu Bepmma A(—3;7;—10), B(6;9;—13), C(2;8;—11),
S(8;1;0):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, POXOsiieil depe3 T1ouxky M (3; —7;2) mapaieabHo MpsaMoii

x—4 _ y—2 _ z—4 _
= = 45 = %~ ¥ IepueHuKyIAPHO IIOCKOCTH 3T — 2y + 2 = —4.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npamoit, ecin A(4; 1;5),
B(—6;8;8), C(11; —4; 3).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

Sr—by—z+ 7 =0

—4drx+2y+2—11=0
14. Haiitu npoeknuto Toukn M (22; —16; —4) Ha miockocts 9 — 6y + z + 64 = 0.

x+5
2

_ y=8 _
= =

15. Haiitu yros mexay npamoii [ : #

W ILJIOCKOCTRIO T : 20 + 3y — 2 +4 = 0.

16. Ha mockoctu nan Tpeyronbank ABC ¢ epimunavu A(—1; —2), B(—4;19) u C(11; —14). Tpebyer-
cst: (a) Hamucarh obiue ypapuenus npsambix AB u AC|

6) maiitu nauHy mMeauansl BD;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

TN TN N TN N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuanrt 9.

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

2. Jlokasarb, uro BekTOpbl a(—2;3;—1), b(3; —3;1), ¢(3; —5;3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—4;5; —3) mo ITUM BEKTOpaM.
3. Haiitn xocmmyc yria Mexay BeKTopamu @ = 2m —2n u b = 2m + n upn /m| = 2, |n| = /3,

s

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

(m,m) =

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;3; 3),
B(10;2;6), C'(12;1;11).

6. BeIauciuTh 1miIoma b napaﬂﬂeﬂorpaMMa MOCTPOEHHOTO HA BeKTOpax @ = —2m —3n u b = 4m —3n
upu [m| =4, [n| =2, (m,n) =17

7. Jlexkar sm roukn A(4;3;4), B(6;0;5), C(7;—2;4), D(6;0;6) B 00O} 1JI0CKOCTHT

8. Boerancuth 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
OMYIIEHHYIO Ha 3Ty rpanb u3 Bepiuabl C. A(—2;3;0), B(—3;4;—2), C(3;5;7), D(=7;0; —7).

9. HaiiTu KocuHyC OCTPOTO YIiia MeyKIy MIOCKOCTIMA @ —x —y +9=0wu f: -4z +y— 5z = —5.
10. Bamana mupamuga SABC koopannaramu Bepiuua A(6;7;4), B(12;6;2), C'(5;8;5), S(8;6;4):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KaHOHHYECKHE YPAaBHEHHs MPsIMOii, mpoxosieii depe3 touky M (0;2;9) mapasreabHo

o _ e x—6 _ y+2 _ 22
IIOCKOCTH 52 + 2y — 2 = () ¥ MepueHuKyIsIPHO IPAMOl = = 5= = ==,

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(7;6;2),

B(4;4;7), C(3:3;9).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
— x +5Yy +3=0
—2r4+2y—2+8=0"

14. Haiitu koopaunatel Touku M, cummverpuanoit Touke M (9;2; —3) orHocHTeNbHO TWTOCKOCTH 92 +
Ty — 6z = 30.

15. Haiitu yron mexay npamoii [ @ § = y_—_g = %7 M TJIOCKOCTBIO T 1 —= — Yy + 2+ 2 = 0.

16. Ha mrockocru man Tpeyronpank ABC' ¢ sepmmaamu A(1; —2), B(—20; —5) u C(7;4). Tpebyercst:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC
1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 10.

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

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

3. Haiitu kocmmyc yria Mexiy BeKrTopamu @ = 3m +2n u b = 4m + 4n upu |m| = /3, |n| = 2,

(M) = &,

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;5;6),
B(1;7;-1), C(3;2;15).

6. BeraucmmTh 1mioma b TpeyroJbHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 4m — 4n u b = m + 3n nupu
m| =4, In| =2, (m,n) =2
7 7 Y 4 "

7. Kommnanapust jin sexropst AB, AC, AD, rae A(1;9;6), B(—3;14;0), C(4;7;7), D(7;4;10)?

8. Boraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunabl A;. A(—2;6;5), B(—1;5;7), D(—4;9;1), A1(1;7;6).

9. HaitTu KocuHyC OCTPOTO YTIiia MeKIy TLIOCKOCTAMU v @ 7Tx —4dy — 22 = —-10m f: —x — 2+ 3 =0.

10. Bagana mupamuga SABC koopaunatamu Bepmua A(—8;6;5), B(—6;7;4), C(=5;11;4), S(—=7;0;1):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE IIOCKOCTH 71, Mpoxojsmeit depe3 Touky M (4;6;3) mapaanenbHO TPSIMbIM
z+5 _ y—5 _ z+4 z+1 y+2 _ 243

T =2 1 8 -3 1

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(6;0;2),

B(4;—1;-1), C(5;—1;0).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

T —y +3=0
-2+ Ty+2+25=0"

14. Haiitu koopaunarsl Touku M;, cummerpuanoit Touke M (—9;—22;14) OTHOCUTEIBHO MIOCKOCTH
—4dxr — Ty + 7z = 3.

15. Haiiti yror mexky npamoit [ : % = % = 2 ¥ IIOCKOCTBIO T : —3x +y + 22 — 2 = 0.

16. Ha miockoctn gan tpeyroabunk ABC' ¢ epmunamu A(—2;3), B(—4;14) u C(10;27). Tpebyercst:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 11.

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

2. Hokaszarb, uro BekTOophl a(2;5;—1), b(0;3;—4), ¢(1;1;2) obpasyior 6a3uc. Pa3noxKuTh BEKTOp
d(2; —1;8) mo 9TUM BEKTOpaM.
3. HaiiTn kocumyc yria Mexiy BeKTOpaMum @ = —2m +n u b = m +n upu |m| = 2, |n| = 2v/2,

3
a1

4. Haittn np,x, ipu * = @ +2c n y = b, rme a(—1; —1;—4), b(7;3;5), c(3;2;3).

(m,n) =

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

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

5m
o

7. Jlexar siu rouku A(6;3;3), B(6;4;1), C(5;2;6), D(7;7;—6) B 0HOil 1wiockocTu?

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

8. Berancimth 06bem Terpasapa ¢ BepimHaMu B Toukax Aq, Ag, A, Ay, mnomans rpaan A Ay As 1 BBICO-
Ty, OIYIIEHHY O Ha 9Ty Tpaib u3 Bepuuabl Ay. A1(—5; —4;1), Ay(—13;1;5), A3(—6;—13; 1), A4(—6;4;2).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA ¢ @ —2¢ +y — 2= —13u f:x+22—5=0.
10. CocraBuThb ypaBHEHHE ILIOCKOCTH, Mpoxosieii depe3 toukn A(—1;—1;6), B(3;0;5), C(—4;-3;9),
W HaiiThH paccrosiaue or Touku S(—4; —4; —2) 710 9TO0¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHe MJIOCKOCTH 7, TPOXOsiiei dyepe3 Touky M (6;2;8) mapasuiesbHO MPAMOii

z+3 _ y—1 _ z—4 _
£ = %57 = I U HepneHJuKyIgapHO miockoctn —2x —y + 3z — 3 = 0.

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

B(10;10;12), C(10;11; 14).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEHHs IIPIMOii
—x+y+z+2=0
—2rx—by+2+17=0"

14. Haittu npoekmuio toukn M (—2 —1) na mnockocrs —10x + 9y — 32 + 128 = 0.

15. Haiditu yros mMexk iy npsamoit [ : 16 +8 = % M IWIOCKOCTRIO T @ 20 — 2y + 42 = 9.

16. Ha mrockoctu nan tpeyroabauk ABC ¢ Bepmmaamu A(—2;4), B(—6;26) u C(—10;8). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauadbl BD;

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

I) HAIECATh 00IIee ypaBHEHHe CepeMHHOTO TepneHuKyasapa K cropore AC
1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

e) HaiiTu KOOpAMHATEL TOUKH E — mepecedenust upsmbix (r) u (1);

TN TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 12.

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 pebpo BB; B orHotmennn 1 : 2.

2. Jlokasarb, uro BeKTOpbl a(—3; —4;4), b(—2;3;0), c(2;3; —3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—7;—4;7) mo 3TUM BEKTOPaM.

3. Haiitn KoCHHYC yria MexK1y BEKTOpaMu @ = —3m — 5m u b = m + 2n upu |m| = 2V/3, |n| = 1,

(M) = &,

4. Hafitu np,x, npn © = 2b+ cn y = a, rae a(—3; —1;4), b(1;3; =3), c(4; —6;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;1;8),
B(0;0;8), C(13;2;7).

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

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

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

8. Buruncauth o0beMm TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A3 A4 n BbI-
COTY, OMYNIEHHYIO HA 3Ty rpaHb u3 Bepuiunbl Ay, Ay (7; —5; —2), As(5;2;4), As(7; —3; —3), A4(6; —15;4).

9. HaiiTu KocuHyC OCTPOTO YIia MeyKIy IIOCKOCTIMA @ —x —y +2=0wu f: —4x — 2y — 2 = —5.

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

a) cocTaBUTh ypaBHenue miockoctu ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOsiiieit depe3 Touky M (3; —8; —6) mapaJiesbHo npsamoii

rx _ y—1 _ z+4 _
= = 45 = Z5° ¥ IepueHuKyJIsIpHO mIockocT —7x +y = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(7;5;8),

B(8;2;4), C(8;3;5).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPAMON
20 —5y—2z—17=0

T —y — 6 =0
14. Haiitu npoekiuto roukn M (3;32; —16) na mwiockocrs —x + 9y — 5z + 63 = 0.
15. Haiditu yros mexk iy npsamoit [ : %78 =4 = Zg4 7 TJIOCKOCTBIO T @ —x — 2y — 2 — 4 = 0.

16. Ha mockocrn man tpeyronbaunk ABC ¢ eprmmaamu A(1; —5), B(—20; —8) u C'(—11; 7). Tpebyercst:
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

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 13.

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

2. Jlokasarb, uro BeKTOphl a(—2; —2;—1), b(3; —1;2), c(4;1;3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(8;3;4) mo 3TUM BEKTOPaM.

3. Haiitn Kocmuyc yria Mexxay BekTopamMn @ = 2m —n u b = —5m + 2n upu |/m| = /3, |n| = 4,

(m,m) = §.

4. Haittn np,x, ipu * = b+ cu y = a, rae a(5;3;6), b(3; —2; —11), ¢(2;2;5).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;0;4),
B(0;1;-1), C(—1;1;0).

6. BoraucanTs 1moIa e napaJsiiesorpaMma, moCTPOeHHOTo Ha BeKTopax @ = —m+2nun b= —m —2n

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

7. Jlexar sin rouku A(8;0;4), B(10;0;—1), C(5;—2;12), D(10; —1; —2) B 0aH0ii mwiockocTu?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH , nnomanab rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpanb u3 Bepmunabl F. A(5; —8;3), B(0; —10;6), D(11; —7;8), E(6; —7;—1).

9. HaiiTu KocuHyC OCTPOTO YIia MeXKIy MIOCKOCTIME @ —y — 2 — 13 =0mu [ :4x — 8y — 22 = 2.

10. CocraBurh ypaBHEHHe ILUIOCKOCTH, Tpoxofgameil wepe3 toukum A(3;—9;—10), B(4;-7;—11),
C(1; —10; —9), u maiitn paccrosiame ot Touku S(—1;—1;1) 10 9T0¥ MIOCKOCTH.

11. CocraBuTh KAHOHUYECKUE YpaBHEHHA HpHMOﬁ, HpOXO,ZLHHIGfI qepe3 TOUKY M(—l, 6, 4) IIapaJijieJIbHO
z—3 — Y _ z+4

IIOCKOCTH T + 2y — 32 = —2 W MepHeHuKyIsIPHO TpIMOil = - 1

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;7;9),

B(8;16;—1), C(8;15;0).

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEHHs IIPIMOii
T4 5y 4224 7=0
dr—3y— z —4=0"

14. Haiitu koopmmuarsl Touku M;, cummerpuanoii Touke M (0;12;—23) OTHOCHTEIHHO IIOCKOCTH
r—6y+92—16=0.

15. Haittm yron mexmy npsamoit [ : %7 = y—f = % U TIJIOCKOCTBIO T @ —Hx — 4y — 32 = —9.

16. Ha miockocru jgan rpeyroibiuk ABC' ¢ Bepmunavu A(—3; —5), B(—9; —22) u C(—7;1). Tpebyer-
cst: (a) mammcarh obiue ypapaenns npsambix AB u AC

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 14.

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

2. lokazath, 9T0o BeKTOpHl a(—3; —2;0), b(1;2;2), ¢(—1; —3; —3) obpasytor 6azuc. Pa3noxkurs BEKTOP
d(—5; —8; —6) Mo TUM BEKTOpaM.

3. Haiitu kocunyc yria mexiay Bektopamun @ = —4m —5n u b = m + 2n upu |/m| = 2, |n| = 1,

(M) = 2

4. Haittn np,x, mpu = 3a +cu y = b, t1e a(—7; —4; —5), b(—5; —1; —2), ¢(23;15;16).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;6;7),
B(4;5;6), C(12;4;4).

6. BeraucimTh 1JI0IAAL MTapa/uieorpamMMa, MOCTPOEHHOTO Ha BeKTopax a = m+n u b = —3m + 3n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rue A(9;5;4), B(10;6;3), C(14;13;2), D(8;3;4)?

8. Buruncauth o0beM TeTpasgapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 A A4 n BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpaHb u3 Bepiuabl Az. Aq(4;9;0), Ay(4;10;2), A3(3;11;3), Ay(14;12;4).

9. HaiiTu KOCHHYC OCTPOro yIJa MeXKIY IIOCKOCTIME @ —x — 2y +6 =0mu B : 3z + 4y + 32 = 0.

10. Bamana mupamuga SABC koopaunaramu Bepmna A(—2;7;8), B(1;8;9), C(—3;6;8), S(4; —3;3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Bepruubl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHHEe ILIOCKOCTH 7, TPOXOsiiel depe3 Touky M (—3; —1; —6) mapasienbHo mpsi-

z—2 __ y=5H __ z2—6 z+3 _ y+1 _ 243
MBIM 5= = " = =5~ 1 "5 = 55 = "1 -

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(3;5;4),

B(—1;6;13), C(6;4; —3).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit

—3r+y —11=0
—br+y+2—15=0"

14. Haittu koopaunatel Touku My, cummerpudnoit Touke M (—11; —2; —11) OTHOCUTETBHO IIOCKOCTH
6r —y+72+12=0.

15. Haiiti yroor mexky npamoit [ : 5 = %6 = %27 U IJIOCKOCTBIO T 1 & — Y — 32 = —12.

16. Ha maockoctn man tpeyroabuuk ABC ¢ Bepmmmaavmu A(—4; —4), B(—25; —1) u C(2;2). Tpebyercst:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC
1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
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 A By, a M nemut pebpo AD B orHOmennn 2 : 1.

2. okazatk, 4yto BeKTOpbL a(1;3;2), b(2;5;3), ¢(2; 3; —3) obpasytor 6asuc. Paznoxurs Bekrop d(0;4; 8)
0 STUM BEKTOPAM.

3. Hajiti KOCHHYC yIyla MeKiy BeKTopaMm @ = 8m —2n u b = m — n npu |m| = 2, |n| = 2,

(m,m) =17

4. Haittn np,, ipu * = b n y = a + 2¢, t1e a(3; —4; —6), b(1;2;3), e(—2; —1;5).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIsspaoro miockoctu AABC, e A(7;6;3),
B(16;9;5), C(11;7;4).

6. BeraucanTs mioma b napaJjiiesorpaMma, MoCTPOeHHOro Ha BeKTopax @ = 2m +3nu b =m —n

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

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

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

9. HaitTu KocuHyC OCTPOTO YTIIa MeKIY TLIOCKOCTAMA v : 3x —y — 22 = —13u f: —x +y — 15=0.
10. CocraBuTh ypaBHEeHHE TIOCKOCTH, Mpoxosiei depe3 Toukn A(2;6; —1), B(1;7;4), C(3;4;—10), u
Haiitu paccrosiuue or Touku S(—3; —6;5) 10 ITOil MWIOCKOCTH.

11. CocraButh ypaBHEHHE IIIOCKOCTH T, IPOXOosIieii yepe3 Touky M (—5;6; —2) napaiebHO MPsIMbIM
z+5 _ y+7 _ 245 " z+2 0y _ z+3

7 5 -8 -5 -3 5
12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;4;6),

B(-2;7;13), C(6;2;2).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
92 —y+22—-11=0
8r—y+ 2z —8=0

14. Haiitu npoeknuto Toukn M (—5; —22; —29) Ha miockocth —4z — 9y — 8z = —33.

2=l — ¥ = 255 g qockoctbio 1 —3x — by + 5z = —13.

15. Haiitu yros mexxay npamoii [ :

16. Ha mwiockocru gan tpeyrosibiuk ABC ¢ pepumnamu A(—4; —4), B(13;2) u C(—12; —16). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauadsl BD;

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

r) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TepneHuKyasapa 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 16.

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

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

3. Haiitn KocHHYC yriia Mexiy BeKTopamu a@ = —5m —n u b = 2m + 2n upu |m| = 1, |n| = 2V/3,

(M) = o,

4. Haittn np,x, ipu * = b u y = a + 2¢, t1e a(8; —5; —2), b(—1;1; -5), c(—4;2; —1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;7;4),
B(10;14;4), C(10;9;5).

6. BeraucmmTh 1maomaibp TpeyroJbHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 4m + 3n u b = 4m — n nupu

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

7. Jlexar sin rouku A(3;6;2), B(2;5;5), C(3;7;0), D(—2;4;11) B onnoit miockocru?

8. Berancimh 06bem Terpasapa ¢ BepiamHaMu B Toukax Aq, As, A, Ay, mnomans rpaan A; A3 Ay 1 BeICO-
Ty, OIYIIEHHY IO HAa 9Ty TpaHb U3 BeputuHbl Ay. A1(—9;3;6), Aa(—7;—6;9), A3(—8; —1;4), A4(—8;—2;5).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMU v @ —4dox —2y —2z=11u pf:y+2+1=0.
10. CocraBuTh ypaBHeHHIe IOCKOCTH, TPOXoIdmeil uepes Touku A(2; —6; —1), B(5; —5; —1), C(7; —4;0),
u Haiitn paccrosune or Toukn S(0;0;6) 10 3TOi MWIOCKOCTH.

11. CocraBurh ypaBHeHHe IIOCKOCTH T, Tpoxodineii yepe3 Touky M (—10;0; —9) mapasiesbHo npsamoii

x_—_IG = yT_l = % U TIEPIEHIUKYIIPHO TLIOCKOCTH —Hx + Ty + 4z + 6 = 0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(0; 3; 1),
B(—5;2;—6), C(6;4;9).
13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi

rT—y +2=0

r—3y+z+16=0"

14. Haiitn koopmmuarsl Toukm M, cummerpuunoii touke M (8;0; —18) OTHOCHTENBHO IIOCKOCTH
Tr —92 =23 =0.

| o 7, x—1 __y
15. Haiitu yros Mexkay npsmoit [ : T=1

= % U TJIOCKOCTBIO T @ —x — 2y + 42z — 6 = 0.

16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepuunavmu A(4; —3), B(19;2) u C(—2; —1). Tpebyercst:
a) Hamucarh obimue 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 17.

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

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

3. Haiitn kocuuyc yria Mexay BeKTopamu @ = m +mn u b = 3m + 4n npu |/m| = 2, |n| = 1,
() - %,

4. Hafitu 1p,@, 1pn © = 2a + c nu y = b, rae a(—4;3;2), b(1; -2; —4), c(11; —10; —4).

5. Haiitu KoOpauHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(0;2;7),
B(—1;1;12), C(2;3;0).

6. BeraucanTh miomaab TpeyroabHUKa, MOCTPOEHHOT0 Ha BeKTopax @ = m — 3n u b = m + n upn
2

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

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

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
ONYIIEHHYIO Ha 3Ty Ipabb u3 Bepiunbl S. P(5;6;0), Q(4;8; —3), R(6;3;4), S(10;13; —8).

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy MIOCKOCTAMHA ¢ : 2x +9y+2=8u f: —x —y— 14 =0.

10. Bamama mmpamumma SABC koopmmmatamu Bepru A(—3;—5;7), B(0;-9;3), C(-5;0;10),
S(—3;6;0):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Tpoxoasiieil vepe3 Touky M (3;10; —3) mapasresbHO MPsIMbIM

z+5_y*1_2+8H z—2 __ y+4 __ z+6
2 1 T -1 -1 - -2 1 -

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 1oit npamoit, ecin A(5;5;9),

B(2;3;10), C(7;6;8).

13. IlpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE ypaBHEHUsI MPAMOI
8r—y+2z—3=0
3r—y —8=0

14. Haiitu xoopaunarel rouku My, cummerpuanoit Touke M (—4;4;4) OTHOCUTEIBHO ILJIOCKOCTH 8T —
oy —3z+15=0.

15. Haiitu yros Mexkay npsamoit [ : xf_;; = %11 = % U IJTOCKOCTBIO 7 : 20 + 4y — 22 +4 = 0.

16. Ha miockoctu gan tpeyroasauk ABC ¢ sepmunamu A(2; 1), B(8;18) u C'(—14;25). Tpebyercs: (a)
HammcaTb obIne ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HAKCATDL O0IIee YPaBHEHHE CePeTUHHOTO HeplenuKyaapa K cropone AC,

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 18.

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 BeKTOpHI a(4; —2;3), b(—3;1; —2), ¢(—1; 3; —4) obpasytor 6azuc. Pa3noxurbh BEKTOP
d(—5;7;—10) mo 9TUM BEKTOpaM.

3. Haiiti kocHHYC yriia Mexay BeKTOpaMu @ = —m +n u b = —4m +n upu |m| = 2, |n| = V2,
() - =.

4. Haittn np,x, ipu * = b+ 3c u y = a, tae a(—1; —2; —4), b(—4; —2; —21), ¢(2;2;5).

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

6. BeraucanTs miioma s napaJsiiesiorpaMMa, mocTPOeHHOTO Ha BeKTopax a = m —n u b = 2m —n upn

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

7. Kommnanapuer jin sexropst AB, AC, AD, rae A(1;0;7), B(5;7;4), C(2;2;6), D(0;3;9)?

8. Borumcants obbem mapasienenunena A As Az AyBy By B3 By, nnomanb rpanun Ay Ay A3 A, u BBICO-
Ty, ONYIIEHHYIO Ha 3Ty Tpadb u3 BepmuHbl Bi. A;(—9;—4;—7), Ay(—10;3;-9), A4(—13;-7;—6),
By(—4;—5;=T7).

9. HaiiTin KOCHHYC OCTPOro yriaa MexKay IUIOCKOCTsSME @ x — 2+ 13 =0u §: =3z + Ty — 62 = —13.

10. CocraBuTh ypaBHeHHE MJIOCKOCTH, Tpoxosmieil uepes roukn A(9; —5;0), B(11;1; —1), C(6; —10;2),
u HaiiTu paccrognue ot Touku S(4;7; —3) 10 ITOM MIOCKOCTH.

11. CoctaButh ypaBHEHHE IIOCKOCTH T, TPOXOdAIIeit uepe3 Touky M (3;2; —4) nepnenuKyaspHo TI0C-
koctaM z+y+3 =0 —8xr+y+2+6=0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# mpsimoii, ecau A(4;0;9),

B(3;2;9), C(3;1;8).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIMe ypaBHEHUS HPAMOit
20 —9y—2+1=0
r —4y +3=0"

14. Haiitu npoeknuto Touku M (7;14;13) Ha miockocTs 3z + 5y + 22 — 3 = 0.

ot — L — =4 g yockoeTbio T 22 4y + 5z — 2 = 0.

15. Haittn yron mexmy npsamoit [ :
16. Ha mutockoctu jgau tpeyroibauk ABC ¢ epummnamu A(—3; —5), B(28; —22) u C(—15; —17). Tpe-
Oyercs: (a) mamucarh obure ypaBHeHust npsimbix 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.
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Bapmant 19.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedbpa D1C4, a M mennt pedbpo AA; B orHomennn 3 : 1.

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

3. Haiitu kocumyc yria Mexy Bekropamu @ = 4m —3n u b = 3m — 3n upu |m| = V3, |n| = 2,

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

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(0; 7;4),
B(—2;10;3), C(—3;8;2).

6. BeraucnTh 1moiaib napaJiesiorpaMMa, MocTPOeHHOTO Ha BeKTopax a = —4dm—2nun b = —4m+3n
pu [m| =5, |n| =5, (m,n) = F.
7. Jlexar sin rouku A(1;3;1), B(0;3;3), C(0;2;2), D(—3; —2;4) B 01HO# 1J10CKOCTHT?

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTy,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(3;0; —8), B(8; —5;—2), C(14;—10;3), D(10; —4; —5).

9. HaiiTu KocuHYC OCTPOTO YIIa Me¥KIY MIOCKOCTAMEU ¢ : 3x — 2y — 82z =—11lu f:y+2—-3=0.

10. Bamana mupamuga SABC koopaunaramu Bepmun A(9;3; —4), B(6;2; —5), C(8;2;—6), S(—6;0;3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiitu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHWYECKIE YPABHEHUS MPSIMOil, Tpoxodmieil yepes Touky M (2;2; —9) mapasreabHo

_ o x—3 _ y+7 _ z—1
IIOCKOCTH —Z + Y + 2 + 2 = (0 ¥ nepueHiukyasipHo npamoit <= = <5 = ==,

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(4;6;5),

B(1;7;9), C(6;5;2).
13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
{ r+y — 1=
—x+6y+2—-23=0
14. Haittu koopaunarst Touku My, cummerpuanoii touke M (3; —1; 1) oTHOCHTEIBHO TIOCKOCTH —47 —

Ty — 9z — 59 = 0.

:%:%7I/IHJIOCKOCTBIOW:—x+3y+22:6.

x+2
2

15. HaidiTu yros mexk iy npsamoit [ :
16. Ha tutockoctu gau tpeyroabuauk ABC ¢ epimunavu A(—2;2), B(3; —8) u C(—6;4). Tpebyercs: (a)
HammucaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy Meauanbl BD;

B) HAlTW JIJTMHY 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);

(
(
(
(
(
(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 20.

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

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

3. Haiitu kocmmyc yria Mexiy Bekropamu @ = 4m —3n u b = 2m — 3n upu |m| = 2, |n| = /3,
(m,n)=Z.

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

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

6. BerauciuTh mIomna b napaJjjiejgorpaMMa, MocTPOeHHOTO Ha BeKTopax a = 4dm —2nu b = —2m —2n

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

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

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

9. HaiiTu KocuHYyC OCTPOTO YIiia MeKIy MIOCKOCTIMHU @ —4x —32+3=0u [ : 2 — 2y + 2z = 12.

10. Bamama mwmpamuma SABC xoopmmmatamu Bepmuu  A(—3;4;10), B(—4;5;10), C(3;5;11),
S(—8;—3;8):

a) cocTaBUThH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHe MJIOCKOCTH 7, mpoxoigiieii depe3 Touky M (7;—10; —3) nepneHanKyaspHO
mwiockocTsM 6x +y+22+3=0u 7z +y+32—-3=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosuame ot Touku C' 10 91oit npsamoit, ecnn A(7;6;4),
B(4;2;-1), C(2;—1;-5).

13. IlpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE yPaBHEHUsI MPSMOI
—4dr42y—2—-27=0
Tx—vy +2+20=0"

14. Haiitu npoekiuto touku M (13;7;11) na wiockocrs 3z + 3y + 4z — 36 = 0.

_y=2 _

o = . X z+2
15. Hafitu yron mexxay npamoii [ @ 45 = = = ==

M ILJIOCKOCTBIO T : T +y — 22 = 15.

16. Ha minockoctn gan tpeyroabauk ABC ¢ Beprmmnamu A(—3;0), B(11;2) u C(1; —4). 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 NpsiMoii AC.
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Bapmant 21.

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

2. lokazaTh, 910 BeKTOpHI a(—3; —2;2), b(—2;5;0), ¢(—4; —3; 3) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(7; —8; —2) mo ITUM BEKTOPAM.

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

() = 2

4. Hatirn npya, npu & = 2a +2cn y = b, vie a(—4; =7;2), b(3;2; 1), ¢(3;10; =2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(1;7;6),
B(0;4;10), C(2;9;1).

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

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

7. Jlexar sin rouku A(0;3;4), B(5;—2;8), C(=7;8;—2), D(0;1;3) B onnoit miockoctu?

8. Boeraucuth 06bem Terpasapa ¢ BeprmnHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BbIicOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(8; —16;2), B(3; —7;—1), C(5; —11;0), D(0; —15; —2).

9. HaiiTu KocuHyC OCTPOTO YIa Me¥KIy IIOCKOCTAMU @ —7x +y+ 2z =5bu f:x+y+ 11 =0.

10. Bamana mupamuma SABC koopammatamu sepmma A(1l;—3;—9), B(—1;—-12;-8), C(0;-7;-9),
S(—8; —6; —4):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KaHOHIYECKHE ypaBHEHHsI MPsIMOii, Tpoxosieil uepe3 Touky M (—4; —10; 3) mapaJuiesinb-

o — 4 _
HO IJIOCKOCTU X + Y + 2 = 9 1 nepleHIuKyJIApHO IPAMOI % = % = %.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecin A(2;4;0),

B(0;1;1), C(—3;—4;3).

13. IIpuBecTy K KAHOHMYECKOMY BHy OOIIHe ypaBHEHHS IIPAMON
r+y +3=0
dy —y+2—-27=0"

14. Haiitu npoekiuio roukn M (12;9;17) na wiockocts x + 3y + 5z = —16.

15. Haiditu yros mexk iy npsamoit [ : x_—’68 = yT_7 = Zzl M IJIOCKOCTBIO T 1 —— +y — 2+ 9 = 0.

16. Ha minockoctn gan tpeyroabuauk ABC ¢ Beprmmnamu A(4; —2), B(—9;7) u C(10;0). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 22.

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

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

3. Haiitn KocHHYC yriia Mex1y BeKTOpaMum @ = 3m —n u b = —8m + 2n upu |m| = 1, |n| = 2v/2,
(m,n) = 7.

4. Haittn np,x, mpu * = bu y = a + ¢, rae a(5; —8; —1), b(3;5;2), c(1;2;2).

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

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

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

7. Kommnanapuer jin sexropst AB, AC, AD, rae A(4;8;2), B(8; —1;—3), C(1;16;7), D(3;11;4)?

8. Beruncautsh 00bem Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomank rpanun PQS u BoIicOoTy,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl R. P(1;—7;4), Q(2;—10;7), R(6;—11;6), S(7;—6;—1).

9. HaitTu KocuHyYC OCTPOTO YTIJIa MeXKIY TLIOCKOCTAMA v @ —Hxr — 2y —3z2=0u f: —y+ 22+ 1=0.

10. CocraBuTh ypaBHeHHIE IOCKOCTH, TPOXOIdteil uepes Touku A(3; —7;2), B(6; —6; —6), C'(5; —6; —3),
u Haiitu paccrosane or Touku S(1;8; —6) 10 9T0i MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOsiieil uepes Touky M (7; —5; 1) nepneHauKyasgpHO MI0C-
kKoctaM 22 —y+ 72— 1=0m —oz+y—32—-5=0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310# npsimoii, ecaun A(2;6;5),

B(4;5;8), C(1;7;4).

13. [IpuBecTH K KaHOHHYECKOMY BHJLy OOIIHe ypaBHEHHs IIPIMOii
—xr—y+z—6=0
—8r—2y+2—19=0"

14. Haiitu npoeknuto Toukn M (14; —13;17) na miockocts —6z + 4y — 5z — 10 = 0.

=8 _ y—8 — z=2

15. Haiiti yroor meskty npamoit [ : %5 T T

U TJIOCKOCThIO T @ —3x — 4y — 5z — 8 = 0.

16. Ha miockocru jgan tpeyronbauk ABC ¢ Bepmunavu A(—1;—2), B(—7;15) u C(—5; —8). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix 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) HallTH KOOpAMHATH TOUKH F — nepecedenust npsambix (1) u (1);

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
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 B1C1, a M nemut pedbpo AB B oTHOIIEHHT 3 : 2.

2. Hokaszarb, uro Bektopsl a(0;—1;—3), b(3;3;4), ¢(1;1;2) obpasyior Gazuc. PaznoxKuTh BEKTOp
d(—8; —3;7) mo 9TUM BEKTOPaM.

3. Haiitu kocumyc yria Mexy Bekropamu @ = 4m —3n u b = 3m —n upu |/m| = 1, |n| = 2V/3,
(m,n) = §.
4. Haittn np,x, mpu * = @+ c u y = b, rae a(3;2;3), b(5;3;3), ¢(0; —5; —6).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(2;5;0),
B(1;-2;0), C(4;11;-1).

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

7. Jlexar sin rouku A(8;9;2), B(3;8;—2), C(6;10;1), D(3;6;—3) B 01O 110cKOCTH?

3
T

8. Beramcanrh 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, A4, mwiromanbk rparn A As Ay u
BBICOTY, ONYIIEHHYIO Ha 3Ty rpab u3 Bepmmibl Az. Aij(—9;0;—7), As(—15;—5;—-8), A3(1;7;—-5),

9. Haiitu KoCcMHYC OCTPOTO YTIJIa MEXKIy IJIOCKOCTAMEU @ —x — Yy +5z2=0u f: —y+ 2+ 8 =0.

10. CocraBuTh ypaBHEHHe IJIOCKOCTH, Upoxoasieir dgepe3 touku A(3;—1;—6), B(11;0;—6),
C'(10;0; —=5), u maiitTu paccrosinue ot Tou9ku S(—3; —2;7) 10 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE TLIOCKOCTH T, MPOXosiieii yepe3 Touky M (—9;8;9) mapaaieabHO TpSIMbIM

— z—3 __ y+db _ z2—4

r—6 _ y—2 _ z
- 3 oM T T 1

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# mpsimoii, ecau A(8;0;2),

B(10; —1;5), C(11;—1;6).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit
Tr+3y—224+13=0
—dr—y+2z2—4=0

14. Haiitu npoeknuto Touku M (6;20;0) Ha miockocts 22 + 3y — z — 16 = 0.

15. Haittn yron mexmy npsamoit [ : “%4 = y—J{l = # U TJIOCKOCTBIO T @ 2z +y + 42z + 13 = 0.

16. Ha miockocru nan rpeyroabuuk ABC' ¢ sepmimuamu A(0;4), B(5;14) u C(2;0). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl ('

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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 24.

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

2. lokazath, 9T0 BeKTOpHl a(—1; —1; —2), b(—4;5;5), ¢(2; —1;0) obpaszytor 6azuc. Pa3noxkurs BEKTOP
d(—1;—4; —7) mo 3TuM BeKTOpaM.

3. Haiitn KocmHYC yriia Mexiy BeKTopamu @ = 2m — Tn u b = —m + 2n upu |m| = 2v/2, |n| = 1,

(m,n)=1.
4. Haittn np,x, pu * = @ n y = 2b + ¢, t1e a(—3; —4;2), b(1;5; —3), ¢(—5; —13;6).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHTuKyIsspaoro miockoctu AABC, rue A(4;6;1),
B(9;8;2), C(10;7;2).
6. BoraucanTh mIoma s TpeyroabLHuKa, TTOCTPOEHHOTO Ha BeKTopax @ = m — 4n u b = m + 3n upn

Im| =5, |n| =4, (m,n) = 7.
7. Komuianapusl jin Bektopot a(5;0; —3), b(2;1; —1), ¢(—3;2;3)?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(—7;8;4), B(—7;9;9), D(-9;5; —4), A;(—10;6;6).
9. HaiiTu KocuHyC OCTPOTO YIIa Me¥KIy MIOCKOCTIMEU ¢ : —x +y — 5 =0u f: =3z + 4y + 82 = 1.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxozgmeil wepe3d touku A(—6;—4;—3), B(—5;—6;—5),
C(—=5; —3; —4), u naiitn paccrosiaue ot Touku S(5; —6;3) A0 3TOM MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXOoJsrieii depe3 Touky M (2;3; —8) mapaJiebHO MpsMbIM
z+8 _ y+7 N i z+4 Yy z—4

-1 3 2 -2 8 3

12. Cocraputh ypasaenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8; 6;8),

B(7,7;7), C(0;13; —1).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUS HPIMOit
3r—y+ z —23=0
4y —y—22—16=0"

14. Haittu npoekruio Touku M (7;5;13) ma mwiockocts 2 — y + 2z — 8 = 0.

15. Haiditu yros mMexk iy npsamoit [ : x_—*f = y—J{d = £ M MIOCKOCTBIO T : —x + 5y — 32 =T,

16. Ha nockoctu gan tpeyroabauk ABC ¢ Bepmunamu A(—2;3), B(5;2) u C(6;11). Tpebyercs: (a)
Halucarh obiue ypaBuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

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

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
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 DC, a M nenut pedbpo BB; B orHormennn 1 : 2.

2. JlokazaTh, 910 BeKTOpHI a(3; —3;5), b(—2;1; —2), ¢(—6; 1; —4) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—1;7;—9) mo 9TUM BEKTOpaM.

3. Haiitu kocunyc yria mMexay BekTopamMu @ = m —2n u b = —m + 5n upu /m| = 2, |n| = 1,

4. Haiiru mp,x, npn & = b+ c n y = a, vae a(6; 1; =5), b(=2;5; —1), e(1; 1; —1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasspaoro miockoctu AABC, rme A(6;0;9),
B(5;2;8), C(8;—1;10).

6. BeraucanTs mIomaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKTOpax a = 3m —4n u b = —m + 2n upn
— 57

Im| =4, n| =5, (m,n) = F

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

8. Berunciuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepmunabl F. A(—1;0; —=7), B(3;1;-9), D(2;0; —15), E(3;2; —2).

9. HaiiTu KocuHyC OCTPOTO YIiia MeyKIy IIOCKOCTIMEA ¢ : 3x —y +3z2=8u B : —2x + 2y +6 = 0.

10. Bamama mmpamuma SABC xoopmmnatamu Bepmmu A(4;—9;1), B(5;-8;—1), C(5;-7;-38),
S(—7;1;—4):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

11. CocraButh ypaBHEHHE IIIOCKOCTH T, TPOXosIIeii yepe3 Touky M (7; —5; —6) napaJiebHO MPsIMbIM
z __ y+4d _ z—4 " z—2 _ y+4 _ 2+1

2 —1 - 1 4 0
12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosume ot Touku C' 10 91oit npamoit, ecnn A(4; 3;2),

B(5;—1;9), C(3;8;—17).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE yPaBHEHUsI MPAMOI
dr+y—32+422=0
—br—y+42—28=0"

14. Haiitu npoeknuto Toukn M (—5; —8; —3) Ha miaockocThb 2 + 2y — z = 4.

o o7 =4 __ Yy __ z2=T7 . —
15. Haiiti yror mexkay npamoii [ @ £=* = § = 25 u WIOCKOCTBIO T @ —21 — y + 22 = 14.

16. Ha mockoctu nan Tpeyronbank ABC ¢ epiunamu A(—5;2), B(5; —28) u C(—11; —16). Tpebyer-
cst: (a) Hamucarh obiue ypapuenus npsambix AB u AC

6) maiitu nauHy Meauanbl BD;

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

) HAmcaTh o0mIee ypaBHEHHE CEePEJIMHHOrO NeprenmKyasapa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

TN TN N TN N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 26.

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 nenut pebpo AB B orHOMmMennn 1 : 2.

2. Jlokasathb, uro BekTopbl a(3;3;1), b(3;0;1), ¢(5;2;2) obpasyior 6asuc. Paznoxurs Bekrop d(4;4; 1)
0 STUM BEKTOPAM.

3. Haiiti xocmmyc yriia Mex/Iy BEKTODAMH @ = —1m — 3n 1 b = —2m — 2n upu |m| = 4, |n| = /3,

(M) = o,

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

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(7;1;6),
B(11;—4;1), C(8;—1;5).

6. BerancamTs mIomaab napaJsiieiorpaMMa, ToCTPOeHHOrO Ha BeKTopax @ = m + 2n u b = 3m + 3n

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

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

8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
ONYIIEHHYIO HA 3Ty I'padb u3 Bepimuabl P. P(—2;—6;2), Q(—1;—3;0), R(—2;4;4), S(1; —11;-5).

9. HaitTu KocuHYC OCTPOTO YTIiIa MeXKIy TLIOCKOCTAMA v : 3x — 3y +42=—-Tu f:—y—2—9=0.

10. Bamana mupamuga SABC koopaunaramu Bepmun A(1; —3;0), B(4;—9;1), C(0; —2;0), S(—7;6;6):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosinue ot BepruuHbl S J0 wiockoctu ABC.

11. CoctaButh ypaBHEHHE IIOCKOCTH T, TPOXOdAIIeit depe3 Touky M (2; —1;4) nepnenauKyaspHo TI0C-
KocTsiM 4 +y — 2= —ou —3x+y—4=0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910it npsimoii, ecau A(0; 3;9),

B(1;6;4), C(—1;1;12).

13. TIpuBecTn K KaHOHUYECKOMY BHJLy ODIHMe ypaBHEHUS HPAMOit

r+4y —6=0
r—y +2—4=0"

14. Haiitu npoeknuto Touku M (—5; —7; —1) Ha miockocts —x +y — z + 10 = 0.

o8 — 4=l — 255 g qrockocTbio T x — 2y 4 5z = —5.

15. Haittn yron mexmy npsamoit [ :
16. Ha wiockocru gan tpeyrosbiuk ABC ¢ sepmunamu A(4; —3), B(—5;10) u C(12;21). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmanr 27.

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

2. Jlokasarb, uro BekTOpbl a(—5;1;5), b(2;4; —3), ¢(—1; —3;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—3; —7;5) Mo 9TUM BEKTOpaM.

3. Haiitn KoCHHYC yria Mex1y BEeKTOpaMu @ = —m — 2n u b = 2m + 5n upu |m| = 2v/2, |n| = 1,

(M) = 22,

4. Hafitu np,@, ipn ¢ = b n y = 3a + ¢, rae a(l;—4;2), b(=3; —1;1), c(—3;12; —11).

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

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

im| =5, |n| =3, (m,n) =%.

7. Kommanapust ju Bektopst a(0; 1;2), b(1; —2; —3), ¢(2;0;1)7

8. Beruncoimth o0bem napasienenunena ABC' DEFGH , nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha Ty rpadb u3 Bepiuabl F. A(—8;—3;0), B(—6;2; —3), D(—5;—2;1), E(—8;—T;3).

9. HaiiTu KocuHyC OCTPOTO YIIa MeKIY IIOCKOCTAMEA @ —2¢ +y —4dz=T7Tu f:x+ 22— 11 =0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, WpoXoAgamieit wepes toukm A(2;—7;—5), B(3;-9;—4),
C'(3; —8; —8), u Haiitn paccrosiaue ot Touku S(6;2; —5) A0 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Mpoxojsdiieii depe3 Touky M(—3;0; —4) nepneHgauKyaspHO
MJIOCKOCTIM T + 2y + 2z = —4 u —4x — y = 6.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(4;8;2),

B(7,10;7), C(2;7;—-1).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUS HPIMOit
r—10y—2—9=0
rT— Yy +8=0"

14. Haiitn koopmmuarsl Touku M, cummerpuunoii touke M (7;12;—9) OTHOCHTENBHO IIOCKOCTH
—2x —Ty+72+8=0.

15. Haiitu yroor mexty mpamoit [ : 5 = yTJr?’ = 2 U IIOCKOCTBIO T : —x —y — 2+ 14 = 0.

16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepiunamu A(0;3), B(—5;13) u C(—2; —1). Tpebyercst:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 28.

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 AD B oTHOImeHun 3 : 2.

2. Hokazarb, uro BekTopsl a(3;4;1), b(2;3;4), ¢(—2;—3;2) obpasyior 6a3uc. Pa3iokuTh BEKTOp
d(—6; —7;8) Mo TUM BEKTOPAM.

3. Haiitn kocuHyc yria Mexay BeKTopaMu @ = —2m +4n u b = —m + 4n upu |m| = 2, |n| = 1,
(m,n) = 3.

4. Haittn np,x, pu = b+ 2c n y = a, r1e a(—5; —6; —2), b(6;14;3), c(—4; —5; —1).

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

6. Burauc/iuTh miomnia b napaJsiiesiorpaMma, mocTPOeHHOTO HA BeKTOpax @ = 3m +4n u b = 4m — 4n

npu jm| =1, |n| =1, (m,n) = .

7. Kommnanapuer i sexropst AB, AC, AD, rae A(6;8;2), B(5;7;0), C(5;8;1), D(8;9;5)?

8. Beraucanth o6bem napasnenenunega ABC DA, B1C1 D,, miomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—8;7;—5), B(—6;3;0), D(—9;9; —6), A;(—10;10; —11).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTAMU v @ —x — 2z — 14 =0u 8 : 3z +4y — 72 = 0.

10. CocraBuTh ypaBHeHHE MJIOCKOCTH, Mpoxojsmeii dwepes toukn A(8;—7;—2), B(12;-5;1),
C'(3; —10; —6), u maiitu paccrosiaue ot Touku S(0;6; —6) 10 TOi MIOCKOCTH.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPSMOil, IpoXosiei yepe3 Touky M (—4;7;3) napaieabHo

MJIOCKOCTH —Z — Y — 1 = 0 U mepneHauKyIsapHO NPAMOi w_—_51 = y_—_f = Z_;f

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310it npsimoii, ecan A(0; 5;0),
B(-1;3;-3), C(1;6;2).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPAaBHEHUS TPAMOi
r—3y— 2z +15=0
—r+2y+22+ 3 =0

14. Haiitu npoeknuto Toukn M (—7;26;1) Ha miockocts 3z — 4y — 2z + 11 = 0.

y_—_; = 228 w mockocThio T 1 2 4y + 2 = 13.

15. Haiitu yros mexxay npamoii [ : xTHS -

16. Ha mnockoctu nan Tpeyroibauk ABC ¢ Bepuunamvu A(3; —2), B(—16;20) u C(—5; —18). Tpebyer-
cst: (a) Hanmcarb obiue ypasaenus nupsambix AB u AC

6) Haiitu mauHy Meauanbl BD;

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

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 29.

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(—5;2;4), b(4; —1;—5), ¢(—5;1;5) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—10;3;9) mo 3TUM BEKTOpaM.

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

(M) = o,

4. Haittn np,x, ipu * = @ +cu y = b, rae a(1; —3;—4), b(1;1;1), ¢(5;2;8).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneHIuKyaspaoro miockoctu AABC, e A(7;8;9),
B(1;10;8), C(6;7;10).

6. BoraucanTs 1101181 TPEyTroJIbHIKA, ITOCTPOEHHOT0 Ha BeKTopax a = —3m+mn u b = —m + 3n nupn
— 5m

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

7. Komuianapusl jin Bekropsl a(7;5; —1), b(—3; —2;0), ¢(2;1; —6)7

8. Berunciuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepmunabl F. A(5; —6; —2), B(2;—1;—12), D(3; —1;—10), E(6;—9;3).

9. HaiiTu KocuHyC OCTPOTO YTIiIa MeXKIy ILIOCKOCTIMHA @ —4dx — Ty +52z2=—-9u f:y+2—10=0.
10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosei depes Toukn A(—9;0;1), B(—8;3;5), C(—8;4;6), u
HaiiTi paccrosiuue or Toukn S(4; —8; —8) 10 ITOil MWIOCKOCTH.

11. CocraBuTh KaHOHHYECKHE yPAaBHEHHUs HPMOil, mpoxosineil depe3 touky M (—10; —4; —6) napas-

. —4 —
JIEJIBHO TJIOCKOCTH T — 3y = 7 W NePHeHIuKYAIPHO MPAMOi “”_—*‘21 =L£r= %’L.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(8;9;2),

B(15;6;1), C(—1;13;3).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
T+ vy —72—-30=0

r+2y—4z—21=0

14. Haiitn koopamuaTsl Touku M, cummverpuanoii Touke M (—3; —15;3) OTHOCHTENBHO IIOCKOCTH
—x—8y+2z—-27=0.

o6 — 28 — 28 y ockocrbio T & 4y + 2 4+ 12 = 0.

15. Haittn yron mexmy npsamoit [ :
16. Ha wiockocru jaun rpeyrosibiuk ABC ¢ sepruiunamu A(—3; —1), B(2; —16) u C(—15; 3). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 30.

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

2. lokazath, 9T0 BeKTOpHI @(4; —1;1), b(—3;4; —3), ¢(—1; —4; 3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(6; —9;7) Mo 9TUM BEKTOPaM.

3. Haiitu xocmmyc yria Mexkiy BeKrTopamu @ = 8m +2n u b = 2m +n upu |m| = 1, |n| = 2v/2,

(M) = 22,

4. Haiiru np,x, npu & = 3b + c u y = a, rae a(—1;=6;2), b(=3; =3;2), ¢(6;4; =9).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8; 3;2),
B(10;4; —=5), C(9;4; —4).

6. BerancyimTs 1Ioma b napaJsieiorpaMma, MoCTPOeHHOro Ha BeKTopax a = —4m+nu b = —-3m—3n

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

7. Jlexar sin rouku A(7;8;8), B(8;11;6), C(4;9;4), D(5;15; —1) B 00Ol 110cKOCTHT

8. Beruncoiuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepiunabl F. A(—4;—7;4), B(—1;—4;3), D(—11;—12;3), E(—2; —4;2).

9. HaiiTu KocuHYC OCTPOTO YTIiIa MeKIy TLIOCKOCTIMU o : x + 2+ 5=0wu f: —2x + 2y + 8z = —6.

10. Bamana mupamuga SABC koopaunaramu Bepmua A(1;9;6), B(5;10;5), C'(—4;10;6), S(—4;6;8):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE IIOCKOCTH T, poxofsieii depes Touky M (9;10; —3) mapasnrenbHo mpsMoii

246 _ y—2 __ 243 _
7 = 957 = 557 M UepueHJuKy/IgpHo 1miockoctu 5 — 4y — 6z = 6.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(9;4;2),

B(14;10; 1), C(13;9;1).

13. IlpuBecTu K KAHOHUYIECKOMY BHJLy OOIUe ypaBHEHUS HPAMOiL
—r+Ty+2—-14=0
—x+2y +1=0"

14. Haittu koopauHaTsl To9kd M, cummerpudroii Touke M (—7; —2; 15) 0OTHOCHTEIBHO MIIOCKOCTH H +
4y — 9z — 5 =0.

. . - 2
15. HaidiTu yros mexk iy npsamoit [ : x_—f = % = % M IJIOCKOCTBIO T : & — Yy — 22 + 9 = 0.

16. Ha mutockoctu nan tpeyroabauk ABC ¢ Bepmmuavn A(1; 1), B(22; —2) u C(—11; —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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 31.

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

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

3. Haiitu kocunyc yria mMexiy BekTopamun @ = —2m +2n u b = 3m —n upu |/m| = 1, |n| = 2,
(m,n) = %.
4. Haittn np,x, mpu * = b n y = a + ¢, rae a(—3; —5;10), b(—7; —5;6), c(3;5; —5).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;1;8),
B(2;2;4), C(1;2;9).

6. BeraucanTs mIomaab TpeyroabHUKa, MOCTPOEHHOTO HA BeKTopax a = 2m +3n u b = —m — 4n upn
m| =3, In| =2, (m,n) = %.

7. Kommnanapuer i sexropst AB, AC, AD, rae A(2;4;1), B(—2;3;—8), C(=7;0; —7), D(1;4; —2)?
8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTY,
ONYIIEHHYIO Ha 3Ty Ipabb u3 Bepimuabl A. A(—5;—3;3), B(—1;—4;5), C(9;—1;3), D(2; —5;6).

9. HaiiTu KocuHYC OCTPOTO YIiia MeKIy TLIOCKOCTAMEA « : 2x — 6y +72=—-Hbu f: —y— 2+ 10=0.
10. Bamana mupamuna SABC woopaunaramu sepmun A(—10;3;—6), B(—9;6;—5), C(—11;5;-5),
S(3;—8;4):

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

11. CocraBurh ypaBHEHHUE IIOCKOCTH T, TIPOXOstiieil uepes Touky M (—6;3;4) nepneHanKyaspHoO MI0C-
KOCTIM — — 3y —22+5=0uzx+2y+2—-1=0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosaume ot Touku C' 10 91oit npsamoit, ecin A(7;6;3),

B(6;9; 1), C(6;8;0).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWUS MPIMON
—x+2y—7z—14=0
—z+y —42— 3 =0

14. Haiitu npoeknuto Touku M (—34; —10; —12) na niaockocts 8 + y + 4z = —6.

. . —4
15. Haiftn yrom mexxay mpamoit [ : § = Y= = %L U TJIOCKOCTBIO T : & + Yy + 2 = —13.

16. Ha muiockoctu nan tpeyroabunk ABC ¢ sepmmaamu A(—1;0), B(9;20) u C(11;6). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 32.

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

2. lokazath, 9T0 BeKTOpHI a(3; —1; —3), b(3;1; —2), ¢(2; —2; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—5; —7;1) mo 9TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexxay BekTopamn @ = —4m —5n u b = m + 2n upu /m| = /3, |n| = 2,

(M) = &,

4. Haiiru mp,x, npn & = a + cu y = b, vie a(3; =2;7), b(1; =3;4), e(=5;3; =3).

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

6. Beraucinth 1m0ma b TpeyroabHuKa, IMOCTPOEHHOIO Ha BeKTOpax a = 2m —4n u b = —4m +n nupu

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

7. Kommianapust ju Bektopbl a(—>5;6;8), b(3;2;0), ¢(—4;3;5)7

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepmuubl A. A(6; —2; —14), B(5;0;-9), C(12;0; —11), D(10; —1; —13).

9. HaiiTu KocuHyC OCTPOTO YIa Me¥KIy MIOCKOCTAMU ¢ : 20 + 2y — 2z =11u f: —y—32—5=0.

10. Bamana mupamuma SABC koopaumnatamu sepmua A(—7;6;—1), B(—4;10;—6), C(-8;5;—-2),
S(—1;=2;7):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, Npoxojsrieii depe3 touky M (1; —9;8) napaiaesbHO MpsiMbIM
z+6 _ y—1 __ 247 " z—1 _ y—6 _ 248

—7 -1 1 -8 -2 1
12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecin A(3;5; 1),

B(9;0;0), C(—4;11;2).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—Tr—y—224+6=0
2r+y+ 2z —3=0"

14. Haiitn koopauuars Touku M, cummerpudanoii Touke M (5; —4;4) OTHOCHTENBHO IIIOCKOCTH —3 +
3y — 2z = 20.

15. Haiitur yros mMexkay mpsimoit [ 250 = L = 245 y yockocteio 2+ 14y — 2+ 9 = 0.
) — 2

16. Ha mrockoctu mam tpeyronsuuk ABC ¢ sepmuuamu A(4; —5), B(—23;26) u C'(—14; —11). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsimbix 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);

(
(
(
(
(
(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 33.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeanna pedbpa DC, a M nemwur pedbpo B1C; B orHOmennn 2 : 1.

2. okazath, 9to BekTOpHl a(—3; —1;—1), b(1;4; —2), ¢(6; —3;5) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(—3;4; —4) mo 9TUM BEKTOPaM.

3. Haiiti KocHHYyC yIiaa Mexiy BeKTOpamMnm @ = m +n u b = 2m +n upn |m| = V2, [n| = 2,
—— =\ _ 3w
(mun) - -

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

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

6. BeraucanTs moma b napaJjiesorpaMma, moCTPOeHHOTO Ha BeKTopax @ = m +3n u b = m + 4n

upn [m| =5, [n| =1, (m,n) = °f.
7. Komiianapusl jin Bektopbl a(—2; —5; —2), b(—4;2: 1), ¢(—5; —2; —1)7

8. Beramcantsh 00beM Terpasapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomank rpanun QRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl P. P(2;—7;8), Q(—3;—6;5), R(—2;—5;7), S(—5; —8;0).
9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAMA ¢ : T +y —2z2=—-3u fF:y—52+9=0.

10. CocraBurh ypaBHEHHWEe IJIOCKOCTH, Tpoxoagmieil depe3 touknm A(l;—4;—10), B(—2;—1;—14),
C(—1;=3; —11), u naiiTn paccrosiaue ot Touku S(2; —2;2) 710 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHEHHE ILTOCKOCTH T, MPOXOJdleil dyepe3 Touky M (8; 8; —3) MapaJIeIbHO IIPSIMBIM
247 _ y=6 _ 243 246 _ y+d _ z—1

1 —4 0 1 1 T
12. Cocraputh ypasuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;0;4),

B(5;—1;5), C(6;—1;7).

13. IlpuBecTn K KaHOHMYIECKOMY BHJIY OOIMMe ypaBHEHUS MPAMOi
—rz+y+2z—-14=0
—3rx+2y—52+27=0"

14. Haiitu koopaunatel Toukn M, cuvmmerpuanoii Touke M (14;8;6) OTHOCHTEIBHO IOCKOCTH —8T —
3y—T7z—5=0.

15. Haittm yron mexmy npsamoit [ : CCTJFG = y—Il = # U TJIOCKOCTBIO T @ —Hx —y + 2 = —T.

16. Ha wiockocru jaun rpeyrosibiuk ABC ¢ sepruiunamu A(2; —2), B(28; —20) u C(—4; —4). 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.
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Bapmuant 34.

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

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

3. Haiitu kocunyc yrra mexkay BekTopamu @ = 2m +4n u b = m + 3n upu /m| = 2, |n| = 1,
() - %,

4. Haittn mp,x, pu = @ n y = 2b + 2¢, rae a(2;3;1), b(1;3;4), c(—3; —2; —2).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0; 3; 2),
B(2;10;3), C(1;2;3).

6. BeraucanTs miioma b nmapaJsiieorpamMmMa, ToCTPOEHHOrO Ha BeKTopax a = —4m —2n u b =m +4n

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

7. Kommnanapuet jin sexropst AB, AC, AD, rae A(0;2;9), B(7;4;12), C(—3;1;8), D(—8;5;4)?

8. Boramcanrh ob6beM Terpasipa ¢ BepmmHAMH B TOUYKax Aj, Ao, Az, Ay, mnomaas rpann A AsAs
W BBICOTY, ONYIIEHHYIO Ha 3Ty rpab u3 Bepumabl Ay Ai(—2;—2;—7), As(—5;0;1), A3(—4;0;2),
A4(—7; —3; —10)

9. HaiiTn KOoCHHYC OCTPOro yrja MexKay IIoCKocTaMu « : —3x +3z2+10=0u f: —x — 2y + 2z = —14.

10. 3agana mupamuna SABC koopaunaramu sepmna A(5; —9;5), B(6; —11;5), C(3;—8;6), S(5;0; —1):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH 7, Mpoxofsieii depes Touky M (—1;—7;10) napaieapHo mps-

z+7 _ y+l _ z—2 z+2 _ y+8 _ z+4
MBIM =7 ="~ =" U=y = =3 = 71~

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

B(10;15;15), C(7:5:2).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHUS MPAMON
- T -y +2=0
—dr+y—2+8=0"

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (—3;4;2) OTHOCHTENIBHO IIIOCKOCTH —b +
8y + z = 4.

15. Haiitu yros Mexkay opamoii [ : £=7 = ¥4 — 24y nnockoerbio 2 +y — 22 — 5 = 0.
1 1 1

16. Ha mnockoctu man tpeyroasuuk ABC' ¢ Bepmuuavmu A(—3;3), B(—1; —11) u C(1;7). Tpebyercs:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 35.

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

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

3. Haiitu kocmmyc yriia Mexy BeKTopamu @ = 3m — 3n u b = 5m — 3n upu |m| = V3, |n| = 2,
(m,n)=Z.

4. Haittn np, @, ipu * = @ u y = b + 2¢, te a(2; —3; —1), b(—3;-9; —4), c(1;4;3).
5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;6; 1),
B(11;5;2), C(16;5;1).

6. BeraucanTs miomaab TpeyroabHUKa, MOCTPOEHHOTO HA BeKTopax a = —2m +n u b = 3m + 3n upn
|m| =3, In| =3, (m,n) = %”.

7. Jlexkar s rouku A(8;4;6), B(12;3;7), C(3;8;—1), D(13;4;4) B 0au0ii miockocTu?

8. Buraucuts 06bem napannenenunena ABCDEFGH , nnomans rpaau ABC D u BeICOTY, ONYIIEHHY O
Ha 3Ty rpanb u3 Bepiunabl F. A(6;1; —6), B(5;2; —8), D(3;4; —14), E(9; —3; —3).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy ILIOCKOCTAMU o @ 7x — 2z —2=0un B :x —y — 2z = —3.
10. Bamama mmpamuma SABC xoopmmnatamu Bepmuu A(0;1;—6), B(1;2;—6), C(—1;-3;-5),
S(0; —3;0):

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

11. CocraBuTh KAaHOHHYECKHE yPaBHEHHUsI TPSAMOii, mpoxosieii uepes Touky M (—6;2; —3) mapaJuiesnb-

HO TJIOCKOCTU —2x — 7y — 3z — 2 = 0 U MepHeHAuKy IAPHO TPAMOit %7 = y1_55> = ZJSFS.

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

B(—1;-1;13), C(0;0;12).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
3r—3y+224+28=0
r+y+2-—2=0

14. Haiitu npoekiuto rouku M (29;32;22) na mwiockocrs 7x + 10y + 8z + 153 = 0.

4 _
%:%I/IHJIOCKOCTBIO7r:5x—6y—2z—5:0.

15. Haiitu yron mexay npamoii [ @ § =
16. Ha miockoctn nan tpeyroabauk ABC ¢ Bepimunamu A(4;4), B(14;9) u C(16;28). Tpebyerca: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 36.

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 orHomenun 3 : 1.

2. Jokasarb, uro BekTopbl a(0;1;3), b(—3;4;1), ¢(2; —3;—3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(0;0; —4) mo 9TUM BEKTOPaM.

3. Haiitu kocHHyC yriia Mexay BEeKTOpamMu @ = —3m +n u b = —m —n upu |m| = /3, |n| = 2,

(m,m) = §.

4. Hafitu np, @, tpu € = a n y = 2b + ¢, rie a(—2;1;-1), b(1; —1;1), e(=7;7;4).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(6;2;5),
B(7;11;5), C(5; —8;6).

6. BeraucanTs miromaab mapaJsiiejorpamMmMa, MoCTPOEHHOro Ha BeKTopax a = —4dm+4nu b=3m —n

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

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

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpaaun ABC D u BBICOTY, ONMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(9;—2;9), B(0; —7;15), D(10; —4;10), A;(11;3;5).

9. HaitTu KocuHYC OCTPOTO YIiia MeKIy ILIOCKOCTAMU o @ —2y + 32 —5=0wu B : 3z +y — 2z = 10.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Tpoxoigamieit wepes toukum A(6;—7;—6), B(9;—-9;—-2),
C(5; —6; —9), u Haiitn paccrosiuue ot Touku S(—3; —6;0) 10 9TO¥ MIOCKOCTH.

11. CocTaBuTh KaHOHWYECKHE YDaBHEHWs MPsMOli, mpoxogmieil depe3 touky M (—7;—1;—5) napas-

JIETHHO TJIOCKOCTH T — Y = —4 1 MepUeHAuKYTAPHO TPIMOit ar;T—i-Q = y_—_g’ = %.

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;6; 1),

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

13. [IpuBecTH K KAHOHUIECKOMY BUJLY OOIIHe YpaBHEHU IPSMOI
r+6y+ z —30=0
T+ Ty+22—-28=0"

14. Haiitu xoopguHaTel Touku M;, cuvmerpuunoii Touke M (4; —8; —3) OTHOCHTEIHHO IIIOCKOCTH
—3x 4+ 8y — 3z = —26.

%7:@’_—718:%HHHOCKOCTMOW:—x—y—|—22—3:0.

15. Haittm yron mexmy npsamoit [
16. Ha wiockocru jgaun rpeyrojibuuk ABC ¢ Bepuunavu A(—4; —2), B(—8;26) u C'(—16;10). Tpebyer-
cst: (a) Hammcarh obiue ypapaenus npsambix 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

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 37.

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

2. Jlokasarb, uto BekTOpb a(2;—3;1), b(1;—2;1), ¢(—1;5;2) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(5; —5;6) M0 ITUM BEKTOPaM.

3. HaiiTn kocuHyc yria Mesiy BeKTOpaMi @ = 3m —4n u b = —m + n npu |m| = V2, |n| = 2,
(m,n) =1
4. Haittn np,, mpu * = b+ cu y = a, rae a(—1;-2;2), b(—3; —1; —1), ¢(3;2;0).

5. HaiiTu KoOpIMHATHI €IMHUYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;5;8),
B(4;14;8), C(5;13;9).

6. BerancjmmTh MJIOMIAAb TPEYTOJbHUKA, MOCTPOEHHOTO Ha BeKTOpax @ = 3m — 3n u b = 2m + n upn
lm| =2, |n|=1, (m,n) =2
7 ? ) 4 "

7. Kommnanapuer i sexropbt AB, AC, AD, rae A(3;3;1), B(12; —2; =3), C(3;2;2), D(2;4;1)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiunabl By. A;(6;7;6), As(1;10;4), A4(5;4;8), B1(3;9;5).

9. HaiiTu KOCHHYC OCTPOro yIJIa MeXKJIY IIOCKOCTIME o : & — Yy +32=—-9u f: —4dox+y+8=0.
10. CocraBurh ypaBHEHHE ILTOCKOCTH, Tpoxojsmeil wepes toukn A(4;3;8), B(7;1;7), C(—1;4;8), u
Haittu paccrosiuue or Touku S(1;1;0) 10 9T MWIOCKOCTH.

11. CocTaBuTh KAHOHUYECKIE YPABHEHHUS MPAMOii, mpoxogiieit uepes Touky M (—6; —9; 7) napaieabHo

_ o o+3 _ y—4 242
IJIOCKOCTH —T + Y — 2z = 4 ¥ HepIeHIuKyIApHO MpaMoii 2= = L= = ==,

12. Cocraputh ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(6;3;7),
B(7;1;8), C(2;12;2).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
—x —y—2z+2=0
3r—y+52—18=0"

14. Haiitu npoeknuto Toukn M (13; —42; —9) na miaockoctb —5z + 8y + z + 50 = 0.

. w7, z—=7 _ y=7 __ 2—8 . —
15. Haiitm yrom mexy npamoit [ @ = = Y= = = u mockocThio 7 : 3w — 2y + 2 — 13 = 0.

16. Ha mwrockocru gan tpeyronpauk ABC' ¢ sepmuuaamu A(0; —1), B(22; —5) u C(4; —9). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmuant 38.

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 orHOMmennn 2 : 1.

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

3. Haiitn KOCHHYC yriia Mexkiy BeKTOpaMim @ = m +n u b = —6m — n upu |m| = 2, |n| = /3,
() = 2.

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHTuKyIspaoro miockoctu AABC, e A(4;6; 3),
B(9;7;3), C(2;4;4).

6. Beraucanth 1mioma b TpeyrobHUKa, MOCTPOEHHOTO Ha BEKTOpax @ = —3m +4n u b = 4m + 4n

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

7. Jlexar sin rouku A(6;6;3), B(3;13;0), C(10;11;1), D(11;1;5) B opHo# 11ockocTu?

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl By. A1(—4;9;9), Ay(—1;16;12), A4(—5;7;8), B1(—5;1;5).

9. HaiiTu KOCHHYC OCTPOro yIJia MeXKJIY IUIOCKOCTAME o & —y —4=0mu f: —7Tx — 3y + 42 = 4.

10. CocraBuTh ypaBHeHHWEe ILTIOCKOCTH, mpoxoasieii uepe3s touku A(—8;10;10), B(—1;17;6),
C(—14;5;13), u naiitn paccrosiaue ot Touku S(6; —2;6) 10 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOJsieil yepe3 Touky M (4; —2; —8) mapaJiieabHo mpsaMoii
x _ y—1 _ 248
1

U TePIeHIUKYIIPHO TIOCKOCTH 2 — 7y + 32 = 0.

1 1

12. Cocrauth ypastuenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(8;6;4),

B(5;8;—1), C(6;7;1).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
20 =3y +32+3=0
r—y +22-2=0"

14. Haiitu npoeknuto Toukn M (—11;40;13) na miockocts 42 — 9y — 5z — 19 = 0.

15. Haiitu yros mMexk iy npsamoit [ : xTJrS == %7 M TJIOCKOCThIO T : —x —y — 2+ 7 = 0.

16. Ha miockoctu gan tpeyroiabauk ABC' ¢ sepmunamu A(1;3), B(—13;5) u C(—11;15). 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 upsmbix (r) u (1);

TN TN TN TN N N N

’K) HATH KOODJAMHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsaMoii AC.



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 39.

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

2. okazath, aro BekTOphl a(0; —2; —1), b(2;3; —3), ¢(—3; —4;6) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(1;3; —2) mo 9TUM BEKTOpaM.

3. HaiiTi KocHHYC yIa MexKiy BeKTopamu @ = —m +n u b = —8m + n npu |m| = 1, |n| = 2V/3,

(m,m) = §.

4. Haittn np,x, pu * = @ u y = 3b + 2¢, rae a(2; —3; —1), b(4;0; —1), c(—=3;1;1).
5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(2;8;2),
B(-2;9;2), C(—5;9;3).

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

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

7. Kommnanapust jin sexropst AB, AC, AD, rae A(9;7;6), B(11;2;4), C(8;0; —1), D(10;5;5)?

8. Beramcaunrsh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuubl Q). P(6;4;0), Q(9; —2; —8), R(9;13;-7), S(5;2;2).

9. HaitTu KocuHYC OCTPOTO YIiia MeKIy TLIOCKOCTAMA « @ 4x +2y — 3z = —14u [ : 2y — 2= 0.
10. Bamana mupamuma SABC koopaumnatamu sepmuu A(3;—9;—7), B(10;—8;-8), C(8;-8;-7),
S(7;—8;—6):

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

11. CocraBuTh ypaBHeHHe MIOCKOCTH 7, TPOXosiiieil depe3 Touky M (2;0;7) nepneHauKyJspHO TLI0C-
KocTaM 22 + 7y — 3z =0u —x — 6y + 2z = 0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(8; 6; 3),

B(2;7;-2), C(13;5;7).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
r +2y + 8 =0

—2x+ vy +2+21=0

14. Haiitu koopautaars Touku M, cummerpudnoii rouke M (4;5; —2) OTHOCUTEIBHO ILJIOCKOCTH T — Y =
0.

15. HaiiTu yros Mexkay npsamoit [ : %57 = yTJrg = % U IJIOCKOCTBhIO T : ¢ —y + 2+ 6 = 0.

16. Ha mockoctu man tpeyronpuuk ABC ¢ eprmnamu A(—5; —5), B(25; —15) u C(—1; —17). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsimbix 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);

(
(
(
(
(
(

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



