NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanrt 0.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pebpa A1 By, a M nenur pebpo C'Cy B oTHOMEHNN 1 @ 2.

2. Hokaszarb, uro Bektopsl a(l;—3;5), b(2;0;1), ¢(1;—2;4) obpasyior 6azumc. PasznoxKuTh BEKTOp
d(8;7; —6) Mo 3TUM BEKTOPaM.

3. Haiitu kocuuyc yriia Mexay BeKTopamu @ = —3m — m u b = —m — n upu |/m| = 2, |n| = 1,
(m,n) =%
4. Haittn np,x, ipu * = b+ cu y = a, rae a(3; —5;4), b(—4; —1;-5), e(—1;1;-1).

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

6. BeraucmmTh miona b mapaJsiie/iorpaMma, moCTPOeHHOTO Ha BeKTopax @ = —2m+4nu b = —4m+2n

npu |m| =3, |n| =5, (m,n) = 2.

7. Jlexar siu rouku A(4;6;7), B(6;—3;0), C(5;4;6), D(4;7;8) B 0Ol 110ckocTu?

8. Bouruncanrs o6bem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. A (—8;7;1), Ay(—15;4;—2), Ay(—6;8;2), B1(—15;5;—3).

9. HaitTu KocuHYC OCTPOTO YIiia MeKIy IIOCKOCTAMU v @ —x — 2z — 12=0u f:x — 3y + 7z = 15.

10. Bamama mumpammma SABC woopaunatamu Beprmma A(—6;7;—2), B(=7;9;—1), C(-7;8;—4),
S(3;8;5):

a) cocTaBUTH ypaBHenue miockoctu ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IpOXosiieit depe3 Touky M (5; —3; —2) napaJuieabHo npsaMoii

=5 __ y—2 _ 248 _
=5~ = ={ = T3 H IepHeHIUKYJIAPHO INIOCKOCTH —T + Y + 2 = —5.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(7;1;9),

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

13. [IpuBecTn K KAHOHHYECKOMY BHUJLy OONIHE ypPABHEHUs IPIMOi
-4y +1=0
—r—y—2z—15=0"

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoil touke M (—2;—6;4) OTHOCUTEJIBHO ILJIOCKOCTH
—y+3z+7=0.

YT — 222 y rockocTbio T i 3% — 3y — bz — 2 = 0.

z+l _ y+7
1 1 —1

15. Haittn yron mexmy npsamoit [

16. Ha mockoctn man tpeyronsunk ABC ¢ sepmmunavu A(1;2), B(15;4) u C'(—3; —2). Tpebyercst: (a)
HammcaTb o0rue ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanr 1.

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, uto BekTOpbl a(—4;3;—2), b(—3;3;1), ¢(0;2;5) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(6; —5;3) M0 ITUM BEKTOPaM.
3. Haiitu kocunyc yria mexiy Bektopamun @ = —2m +3n u b = 3m —n upu |/m| = 1, |n| = 2,

s

.
4. Haittn np, @, ipu * = a u y = b+ ¢, rae a(—3;2; —1), b(—4;2; —1), ¢(5;0; 7).

(m, ) =

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasspaoro miockoctu AABC, rme A(3;8;5),
B(10;0;0), C(—1;13;8).

6. BeraucmmTh 1101a/ b mapaJsiiesiorpaMma, TOCTPOEHHOr0 Ha BeKTopax @ = 4m +n u b = 2m — 4n
upu |m| =1, [n| =5, (m,n) =7

7. Jlexkar s rouku A(1;8;1), B(—1;5;3), C(1;11;5), D(—2;7;8) B 0aH0ii miockocTu?

8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl P. P(8;1;5), Q(6;0;4), R(3;—1;1), S(7;2;3).

9. HaitTu KocuHYC OCTPOTO YTIi1a MeKIy TLIOCKOCTAMA v @ —T +2+9=0wu [ : 3z + 3y + 92 = —3.

10. Bamama mmpamuma SABC xoopaumatamu Beprmu  A(2;10;—7), B(3;9;-7), C(7;7,-8),
S(—4;—1;—-6):

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHHe MJIOCKOCTH 7, TPOXOAsiieil depe3 Touky M (3;6;7) mapasiesbHO TpsAMOii

z—4 _ y—2 _ z+3 _
=5 = U TIePHEeHIUKYISIPHO TLIOCKOCTH —3x — 9y + 72 = —4.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(5; 3;9),

B(—2;13;6), C(7;0;10).

13. IlpuBecTn K KAHOHHIECKOMY BHJIY OOIIHE ypaBHEHUsI MPAMOI
dr+3y—2+10=0
—3r—2y—2—1=0"

14. Haiitn koopaunarsl Touku My, cummerpudnoit touke M (4; —10; —5) OTHOCHTENBHO ILJIOCKOCTH
-7y —z=0.

15. Haittn yron mexmy npsamoit [ : xf_;; = yff = % U IJIOCKOCTBIO T : & +y + 2z — 12 = 0.

16. Ha mnockoctu mam tpeyroapuuk ABC ¢ Bepmmmnavu A(—4;0), B(—9;10) u C(4;16). Tpebyercs:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHO 13 Beprumubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

TN TN TN TN N N N

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTETBHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanr 2.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pedbpa DC, a M penut pedbpo AA; B orHOMmMEHNN 2 : 3.

2. Hokazarb, uro BekTopsl a(2;3;1), b(1;—5;4), ¢(0;5;—3) obpasyior 6azumc. PaszioxKuTh BEKTOp
d(4; —7;9) mo 3TUM BEKTOpaM.

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

(M) = o,

4. Haittn np,x, ipu © = 3a +cu y = b, tue a(—1;3; -3), b(—2;3; —4), c(7; —14;11).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;6;1),
B(2;5;0), C(3;12;0).

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

mpu [m| =1, [n| =2, (m,n) = §.

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

8. Bouruncanrs o6bem mapasnenenunena A; Ay AsAyBi1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiunabl By. A1(3;6;5), A2(3;7;7), A4(2;6;0), B1(10; —4;14).

9. HaitTu KocuHyC OCTPOTO YIia MeKIy MIOCKOCTIMU ¢ : ¢+ 2 —1=0mu 3 : 6x + 6y + 22z = 9.
10. CocraBuTh ypaBHEeHHE TIOCKOCTH, Mpoxosieit depe3 Toukn A(8;0;5), B(7;—1;4), C(11;2;-2), u
HaiiTi paccrosiune or Touku S(7;3;7) 40 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOJsiei yepe3 Touky M (9; —3; —4) napaJuieabHo npsaMoii

z—6 _ y—1 __ 246 _
£ = Y- = 5 U NepuenJuKyIgapHo WIocKoctn —2r —y — 72+ 6 = 0.

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

B(5:5;7), C(12;0;4).

13. IIpuBecTH K KAHOHUIECKOMY BUJLY OOILIHe YpaBHEHUs IPSMOI
T —2y + 5 =0
3z —5y+2+14=0"

14. Haiitu koopmuuarsl Toukn M, cumverpuanoit Touke M (—5;15; —10) OTHOCHTETHHO MIOCKOCTH
—3x + 8y — Tz = 22.

15. Haittm yron mexmy npsmoit [ : f”_—+22 = y—;rl = # U IJIOCKOCTBIO 7 @ —x + 3y — 32 — 2 = 0.
16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepiunavmu A(3; —2), B(—19;2) u C(5; —6). Tpebyercst:
a) Hamucarh obimue ypasHenus npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanrt 3.

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

3. Haiitn xocunyc yria Mexay Bexropamu @ = 6m —4n u b = 2m — n upun /m| = /3, |n| = 2,
(m,n) = .

4. Haiiru ip,x, npn = b + 3c u y = a, v1e a(3;2; -2), b(=11;=9;4), ¢(5;3; =2).

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

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

m| =1, |n| =3, (m,n) =%

7. Komuianapusbl jin Bektopol a(2;1; —2), b(—5;3;9), ¢(5;5; —4)7?

8. Beramcanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMYyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl Ay. A(2;2;2), B(4;1;1), D(5;1;1), A1(3;0; —4).

9. HaitTu KocuHyC OCTPOTO YIIa Me¥XKIY MIOCKOCTAMU ¢ : —x + 3y +2=—8u : -4y —2+3 =0.
10. CocraBuTh ypaBHEHHE LIOCKOCTH, TPpoxoIseil uepes Toukn A(9;7; 1), B(7;5;4), C(8;8;2), u naiitu
paccrosime ot To9kn S(1; —6; —2) 10 3TOM MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXojsIieii depe3 Touky M (—4;8;5) napaiaeabHo MpsMbIM
z+2 _ y—3 __ z+5 i rz—1 y—3 _ 243

-5 1 —2 2 1 -1
12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;6;9),

B(12;5;18), C(13;5;19).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
r+ vy +324+23=0

r+2y—22z—11=0

14. Haiitu npoeknuto Toukn M (33;41; —46) Ha miockocTh 8T + 9y — 9z = 143.
5

15. Haittir yron Meskay npsmoif [ : ££3 = ¥18 — % M TJIOCKOCTHIO 7 @ —2x —y — 2 = 11.

—2
16. Ha miockoctu man tpeyronbuuk ABC ¢ Bepmunamu A(2;4), B(28;22) u C'(14;0). Tpebyercsa: (a)
Halucarh obiue ypaBuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

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

I) HAIECATh 00IIee ypaBHEHHEe CepeMHHOIO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaeHue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanr 4.

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

2. Jlokasarsb, uro BekTOpbl a(—1;2;—4), b(2;1;1), ¢(—1;0; —2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(9;9; —1) mo sTUM BEKTOpaM.

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

() = 2

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

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;1;7),
B(12;0;8), C(19;—2;9).

6. BeraucanTh 1101116k MapaJsiieorpamMmMa, IMoCTPOeHHOT0 Ha BeKTopax @ = 3m+3nu b= —4m+2n

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

7. Jlexar yiu rouku A(1;9;4), B(4;7;,—4), C(—1;10;9), D(0;10;7) B ounoit miockoctu?

8. Buruncauth o0beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann As A3 A4 n BbI-
COTY, OIYIIEHHYIO Ha 5Ty rpanb u3 Bepmutbl Ay, A;(0;6;—4), As(7;3;—2), A3(3;—1;3), A4(10;2; —1).

9. HaitTu KocuHyC OCTPOTO YIa MeyKIy MIOCKOCTIMA @ —y — 2+ 10 =0wu 5 : dbxr +y + 22 = 0.

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

11. CocraBuTh KaHOHWYIECKHE ypaBHEHUs MPSMOM, mpoxoasameil epes touky M (—5; —2; —8) mapad-

P _ e or—4 Yy _ z+41
JIEJIBHO NJIOCKOCTH —x — 4y + 22 = —4 v NepUueHJuKy/IsiPHO IPAMOil “= = 5 = ==,

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(7;8;6),

B(6;9;7), C(8;6;6).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

—r+2y—2—-7=0
—z—y+2—-9=0"

14. Haiitu npoekuuto Touku M (—26; —20;7) Ha miockocts —9z — 9y — 2z = —82.

_leg = —yf = —ZIG U ILUIOCKOCTBIO T : —3x — by — bz 4+ 6 = 0.

15. Haittm yron mexmy npsmoit [ :
16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(—4;1), B(25;3) u C(—8;9). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu puny Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 BeprmuHbl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanr 5.

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

2. Hokaszarb, uro Bexropsl a(0;1;—2), b(3;0;1), ¢(5;2;—3) obpasyior 6asumc. PazioxKuTh BEKTOp
d(10;5; —8) mo 3TUM BEKTOpaM.

3. Haiitn xocuuyc yria Mexxay BekTopamnm @ = —m + 2n u b = 6m — 5n upu /m| = 2, |n| = /3,

(m,m) = §.

4. Hafitu np,@, 1pn © = 3a + cn y = b, rae a(4; —3;2), b(—4; 7, -3), c(—12;6; —11).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(0; 7;4),
B(2;4;7), C(1;6;6).
6. BoramcyimTh mioma s napaJniesiorpaMMa, moCTPOEHHOTO Ha BeKTopax @ = —m —3nu b =4m +n

5m

mpu [m| =1, |n| =2, (M, n) = F

7. Kommanapust s Bektopsl a(0; —1;2), b(9; —1; —=7), ¢(1;0; —1)?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(1; —3; =8), B(0;6;—4), D(1;—1;-7), A;(—=3;4; —5).

9. HaitTu KocuHyC OCTPOTO YIIa Me¥KIY MIOCKOCTAMEU ¢ : ¢ + 2y +9=0u [ : 4z + 3y + 22 = —1.
10. Bamama mmpammma SABC woopaunaramu seprmua A(0; —6; —3), B(2;-8;—4), C(—1;-3;-2),
S(5;=7;—1):

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

11. CocraBuTh ypaBHEHHE IMJIOCKOCTH T, Mpoxojsiieii depe3 Touky M(—6;9; —5) nepneHanKyaspHO
JIOCKOCTSIM 20 +y — 32 —7=0u —bx — 2y + 52z = —1.

12. CocraButh ypaBuenue npsimoit AB u waiitu paccrosame ot Touku C' 10 910l npsamoit, ecan A(3;6;0),

B(2;8;0), C(2;7;1).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE yPaBHEHUsI MPAMOI
3r+y—22—19=0
—4x—y+ 2 +25=0"

14. Haiitu xoopaunarel rouku My, cummerpuanoit rouke M (0;2;5) OTHOCHTENIBHO IOCKOCTH —DT —
Ty —8z—15=0.

xT%:yT%:Z—g—‘lHHHOCKOCTBIO?TIQJI+2y+Z:—4.

15. Haittn yron mexmy npsamoit [
16. Ha mmockoctu gam tpeyronsauk ABC ¢ Bepmmuamu A(1;1), B(0; —17) u C(—11; —7). Tpebyercst:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapuanr 6.

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

2. lokazath, 9T0 BeKTOpHl a(—1; —1;2), b(2; —2;5), ¢(—1; 1; —2) obpaszytor 6azuc. Pa3noxkurbh BEKTOP
d(—10;2; —7) mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yria Mexjay Bektopamu @ = —m +2nu b = m —n upu /m| = 1, |n| = 2,

(M) = 2.

4. Hatirn np,a, npu & = b+ c u y = a, rae a(—1;2;1), b(—4;5;2), e(4; —5; —6).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;0;6),
B(4;—-3;8), C(5;—2; 7).

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

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

7. Kommanapust s Bektops! a(1;2;3), b(—2; —5; —=7), ¢(—5; —1;0)?

8. Beramcanrh 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, As, Az, Ay, mwiromank rpaan A, As A, u
BBICOTY, OIYIIEHHYIO Ha 5Ty rpadb u3 Beprmabl A;. Aj(—8;—11;6), Ay(—6;—6;1), A3(—9;—11;5),
Ay(—5;—5;3).

9. HaiiTi KOCHHYC OCTPOr0 yIjaa MeXKIy IUIOCKOCTAME & —y —3z=6mu f:—y—42—6=0.
10. CocraBuTh ypaBHeHHe MJIOCKOCTH, mpoxoigmieii depes Touku A(5;1;7), B(6;—9;7), C(4;10;8), u
nafitu paccrosguue ot Touku S(6; —3;6) 10 ITOM MIOCKOCTH.

11. CocTaBuTh ypaBHEHHE ILIOCKOCTH T, TPpOXoasmiei depe3 Touky M (1; —1; —9) mapamienbHo mpsMoii

rz—4 _ y—=2 _ 2-5 —
£ = %7 = 557 M UePIeHJUKY/IAPHO II0CKOCTH —% — 8y + 2 = —4.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(7;3;2),
B(6;4;4), C(8;1;—1).
13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
3r+y—2—23=0
—2rx+y  +18=0"
14. Haiitu koopaunarst Touku M, cummverpuanoit touke M(—11; —19; —17) orHOCHTEIBHO IIOCKOCTH
—3r—8y—T72+1=0.

=5 _

-1 —4

y—=1 _ 248
1

15. Haiditu yros mexk iy npsamoit [ : 1 TJIOCKOCTHIO T : o +y + 3z — 15 = 0.

16. Ha muockoctu nan tpeyroabauk ABC ¢ Bepmmuavu A(—5; —2), B(25;8) u C(—1;10). Tpebyercst:
a) Hamucarh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanr 7.

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

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

3. Haiitn KoCHHYC yria MexK1y BeKTOpaMu @ = 3m +n u b = —2m — 2n upu |m| = 1, |n| = 2v/2,
(m,n) = .

4. Haittn np,x, pu * = @ +3c u y = b, t1e a(—12;1;3), b(—1; —1;-4), ¢(2;1; -3).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIsspaoro miockoctu AABC, e A(7;2;6),
B(12;3;6), C(0;—1;7).

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

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

7. Jlexkar s rouku A(4;6;1), B(8;6;—2), C(7;7;—1), D(1;4;3) B 0au0ii miockocTu?

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

9. HaiiTu KocuHyC OCTPOTO YIa MeKIy MIOCKOCTIMA ¢ : ¢+ 2 —4=0u f: —8x —y+ 4z =11.

10. CocraBurh ypaBHEHWE LIOCKOCTH, Tpoxosiieii wepe3 Touku A(0;7; —3), B(1;8; —3), C(—10;6; —2),
u Haiitu paccrosune or Touku S(1;0;0) 10 3TOi WIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXostiieit uepes Touky M (0;8; —7) nepneHganKyIsgpHO MI0C-
KocTaM 7x +4y +3z=5u2zrx+y+2+6=0.

12. Cocraputh ypasaenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(8; 3;0),

B(7;0;5), C(9;5;—3).

13. [IpuBecTn K KAaHOHUYECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
6r —2y—32+ 9 =0
x —y —22—13=0"

14. Haittu npoekruio toukn M (8; —3;11) ma mwiockocts bx —y + 4z — 3 = 0.

ut3 — 221 y yrockocThio T 22 — y + 22 — 10 = 0.

z+7 _ y+3
3 —1 1

15. Haiitu yros mexay npamoii [ :

16. Ha mwrockoctu jgan tpeyroabiuk ABC ¢ epuunamu A(—4; —1), B(—5; —8) u C'(4; —9). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapuanrt 8.

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

2. lokazath, 9T0 BeKTOpHl a(—3; —1; —1), b(—4;3; —4), ¢(2;1;0) obpaszytor 6azuc. Pa3noxkurs BEKTOP
d(—1;8; —5) mo 9TUM BEKTOpaM.

3. Haiitn Kocmuyc yria Mexay BekTopamMnm @ = m —2n u b = —m + 5n npu |m| = 2v/3, |n| = 1,

(m,m) = §.

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;9;4),
B(1;10;3), C(3;17;2).

6. BeraucanTs miomaab TpeyroabHIKa, MOCTPOEHHOTO HA BEKTOpax a = —2m — 2n u b = m + 2n upn

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

7. Komunanapuwt st sektophl AB, AC, AD, rae A(2;2;6), B(3;1;6), C(1; —4;—1), D(2;3;7)?

8. Boruncanth 00beM TeTpasapa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuubl S. P(3;—7;3), Q(4;—13;4), R(2;0;2), S(6;1; —6).

9. HaitTu KocuHyC OCTPOTO YIa Me¥KIy MIOCKOCTAMU ¢ : —x +by — 22 =13u B :x+2+7=0.

10. Bamana mupamuga SABC koopaunaramu Bepmua A(—2;6;8), B(—5;8;7), C(8;1;11), S(—8;4;1):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprunbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHeHHE MIOCKOCTH T, Tpoxojsmieil depe3 Touky M (8; —9; —8) mepneHauKyasipHoO
mwiockocTsM —2z+y+1=0nx—y+2—-4=0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(1;2;4),

B(—1;-1;3), C(8;12;7).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIMe ypaBHEHUS HPAMOit
r—y+z+2=0
3 +3y+42+28=0"

14. Haiitu xoopamnarsl Touku M, cumverpudanoit touke M (—1;—7;3) OTHOCHTENIBHO IJIOCKOCTH
r—9y+22—25=0.

. . -1
15. Haiditu yros mexk iy npsamoit [ : xT” == ZJ?:—:‘ 1 TIOCKOCTBIO T : & — Y — 2 = —4.

16. Ha nmockoctu gau tpeyroiabiank ABC ¢ Bepmmaamu A(—2;3), B(—6; —25) u C(—14; —9). Tpeby-
ercst: (a) HamucaTh obuue ypasHenusi npsiMbix AB u AC,

6) maiitu nauHy mMeauansl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuanrt 9.

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

2. Jokazath, uto BekTOpbl a(—3; —2; —1), b(—2; —1; —4), ¢(1; 0; 3) obpasytor 6a3uc. Pa3iokurh BEKTOP
d(2;2; —2) mo 3TUM BEKTOPaM.

3. HaiiTi KOCHHYC yI/a MexKiy BeKTopamu @ = —6m —3n u b = —m — n upu |m| = /2, |n| = 2,

—_— o 37T
(mun) - -
4. Haittn np,x, ipu = @ u y = 2b + 3¢, rae a(—4; —5;6), b(2; —1;-1), e(—1; -1;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasipaoro miockoctu AABC, rme A(9;7;9),
B(10;2;8), C(8;9;11).

6. BeraucanTh 110111k MapaJsijieorpamMma, IMoCTPOeHHOT0 Ha BeKTopax @ = —4m+2nu b = 4m+3n

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

7. Jlexar jiu rouku A(6;7;7), B(7;6;5), C(10;5;2), D(12;5;6) B 0HOil 1iockocTu?

8. Beruncauth o0beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann As A3 A4 n BbI-
COTY, OLYIIEHHYIO Ha 3Ty rpaHb u3 Bepruabl Ay, A1(2;7;9), Ax(7;6;6), A3(11;4;5), A4(12;8;0).

9. HaitTu KocuHyC OCTPOTO YIa MeXKIy IIOCKOCTIMU @ —x —y +4=0u f: 2+ 8y + 2z = —14.

10. CocraBuTh ypaBHeHHE LTOCKOCTH, Tpoxo el uepes Touku A(1;5;7), B(2;3;7), C(0;0;8), u naiitu
paccrosiane ot Touku S(—1; —6; —4) 70 ITOH MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, IIPOXOJsiieil uepes Touky M (2;2; —1) nepneHauKyasgpHO MI0C-
KOCTIM —3x —y+ 22 —3=0u2zx—-—y+2+3=0.

12. Cocrauth ypasaenue upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(8; 1;6),

B(3;-2;—1), C(5;—1;2).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
r —=2y+ z —3=0
— 20 +5y—4z+7=0"

14. Haiitn koopamuaTsl Touku M, cummverpuanoil Touke M (—1;11;—3) OTHOCHTENBHO IIOCKOCTH
r—5y—9=0.

= w7,z _ Yy—=5 _ z=T7 . —
15. Hafitn yroor Mexay mpamoit [ : § = 42 = 275 ¥ INIOCKOCTBIO T : & — Y — 2 = —2,

16. Ha wiockocru jgaun rpeyrojibuuk ABC ¢ Bepuunavu A(—3;2), B(—6;23) u C(—15; —10). Tpebyer-
cst: (a) Hammcarh obiue ypapaenns 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 10.

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 nemur pedbpo AB B oTHOIIEHNT 2 : 3.

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

3. HaiiTi KOCHHYC yITa M1y BeKTopaMu @ = —m —n u b = —m — 2n upu |m| = 3v/2, |n| = 2,
() — %,

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(1;0;3),
B(6;2;—4), C(—6;—3;13).

6. BeraucanTs miioma s napaJsiiesiorpaMMa, mocTPOeHHOTO Ha BeKTopax a = m —n u b = 2m —n upn
m| =3, In| =2, (m,n) = %.

7. Jlexar siu rouku A(6;1;9), B(9; —4;11), C(7;0;9), D(5;3;8) B oaHoil miockoctu?

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

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTAMHA ¢ : bxr — Ty +3z=1uf:—x—y+9=0.
10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxosmieii depes3 Toukn A(—8;3;8), B(—6;12;7), C(-9;1;9),
u HaiiTu paccrosane or Touku S(7;5; —2) 10 9TOil MIOCKOCTH.

11. CocraBuTh ypaBHeHHe ILJIOCKOCTH T, IPOXOJsieil yepe3 Touky M (4; —5; —2) napaJiieabHo MpsaMoii

3= y—gl = £ ¥ NepHeHuKyIAPHO IIOCKOCTH X + 2y + 2 = 0.

12. Cocraputh ypasuenne upsamoil AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecan A(8;9; 8),

B(3;10;11), C(17;7;3).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
3r—y— 2z — 8 =0
—2r+y—22+17=0"

14. Haiitu npoeknuto Toukn M (—5; —8;43) Ha miockocTsb 3 + 4y — 9z + 10 = 0.

=2 = y—ng = Z:31 U IUJIOCKOCTBIO T 1 —x — Yy + 2 = 19.

15. Haiitn yron mexay npsamoii [ : £

16. Ha miockoctn nan Tpeyroibauk ABC' ¢ sepummnamu A(2; —3), B(—8;27) u C(8;15). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB n AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
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 BC, a M aenut pebpo DD, B orHOmenun 2 : 3.

2. Jlokasarb, uto BekTOpbl a(l;—5;4), b(2;—3;3), ¢(2;—6;5) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(7; —10;10) mo 9TUM BEKTOPaM.

3. Haiitu kocmHyc yriia Mex<ay BeKTopamu @ = —m —4n u b = —m — n npu |m| = V2, |n| = 2,

(M) = 22,

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

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

6. BerancamTh 1I0ma b napaJsiiesiorpaMMa, ToOCTPOeHHOrO Ha BeKTopax @ = 2m —n u b = 4m + 3n
—_—
npu l/m| =5, [n| =1, (m,n) =

5
7. Jlexar sin rouku A(0;2;0), B(—

1;6;=5), C(—1;4;-3), D(1;—1;4) B oauoii wiockocTu?
8. Beraucanrsh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BhICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl P. P(—2;—2;10), Q(8;—1;4), R(6;0;7), S(—1;—3;9).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy MIOCKOCTIMHA ¢ : 3x +32 —13=0u f: —xr+y— 32 = —8.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, TpoXosmei depes Touku A(—6;1;1), B(—5;7;0), C'(—4;8;0), u
HaiiTu paccrosinne oT Touku S(6;4; —1) 10 9TOM MWIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, IIPOXOJsiieit uepes Touky M (7;7; —5) neprneHgauKyasgpHO MLI0C-
KocTaM —2x +y —Hz=—1lu -3z +y—72—7=0.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;9;4),

B(2;4;7), C(19;16;0).

13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
20+ vy +2=0
Sr+2y+2+4=0"

14. Haiitu koopaunater Touku M, cummverpuanoit Touke M (0;4; —4) OTHOCHTENBHO TLIOCKOCTH 3X —
z—9=0.

s . - 5
15. Haittn yron mexmy npsamoit [ : f”_—38 = % = % U IJIOCKOCTBIO @ —3x +y + 2+ 2 = 0.

16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepumnamu A(2; —1), B(—16; —2) u C(6;5). Tpebyercs:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 12.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepeauna pebpa A1 By, a M nenur pebpo C'Cy B oTHOMEHNN 1 @ 2.

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

3. Haiitn xocumyc yria Mexxay BekTopamMnm @ = m +n u b = —3m — 4n npu |m| = 2v/3, |n| = 2,

(M) = &,

4. Haittn np,x, mpu = @ +2c n y = b, r1e a(—2; —9; —12), b(1; —-5; 1), ¢(1;2;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(1;7;4),
B(-2;8;5), C(—9;9; 7).

6. BeraucimThb miomna b napaJsiie/iorpaMma, mocTPOeHHOTO HA BeKTOpax @ = 3m +4n u b =2m + 4n

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

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

8. Beramcanrs 00beM TeTpasipa ¢ BepuimHaMH B Toukax Ap, As, Az, Ay, mwiromanbk rpaaun A, AsAs u
BBICOTY, ONYINEHHYIO Ha 9Ty rpaHb u3 Bepmuubl Aj. A;(10; —1;—14), A5(8;4;—4), A3(10;—3;—12),
Ay(7;6;3).

9. HaiiTi KOCHHYC OCTPOro yrjia Me:KIy IIOCKOCTIMH « @ —2x + 2y +bz=—-Tu [ :—y—2z+11=0.

10. CocraBuTh ypaBHEHHE ILJIOCKOCTH, mpoxoigmieii uepes toukm A(—3;—5;—7), B(—1;—6;—6),
C(—8; —7;—6), n naiitu paccrosguue ot To9ku S(—1;7;2) 10 ITOH MWIOCKOCTH.

11. CocTaBuTh KAHOHHYIECKWE YPABHEHHsI MPSIMOii, mpoxosimeii aepe3 Touky M (0; —4; —2) mapasiensb-

— o+l y+3 244
HO TJIOCKOCTH —Z + Y + 2 + 6 = 0 u nepueHukyJIsgpHo nNpsaMoil S5 = 5= = ==,

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910i npsimoii, ecau A(0; 3;4),

B(—5;6;—4), C(3;1;9).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODIMe ypaBHEHUS HPAMOit
—3r+y—22+17=0
20 —y+32—19=0"

14. Haiitu koopauaaTel Touku My, cumMmerpuanoii Touke M (3;0; —1) OTHOCUTEIBHO MIOCKOCTH & — 2 =
1.

15. Haitrr yront meskay npamoit [ 1 58 = ¥=8 = 2=y mockocrsio @ 5z + 4y + 22 + 8 = 0.

16. Ha trockocru man Tpeyronpank ABC' ¢ sepmmaavu A(1; —5), B(—6;18) u C(5;—9). 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

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



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

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

2. Jokazatb, uto BekTopbl a(—1; —1; —2), b(2; —1; 1), ¢(—4; 2; —3) obpasyior 6a3uc. Pa3iokurb BEKTOP
d(—5;4; —2) Mo ITUM BEKTOPAM.
3. Haiitn Kocumyc yria Mexay BekTopamMn @ = 2m +n u b = —3m — 2n upu |m| = /3, |n| = 4

o
6

4. Haittn np,x, ipu * = @ +3c u y = b, te a(—3;3;1), b(4;1;-6), e(—1; —1;1).

(m,n) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;7;2),
B(9;10;1), C(10;6;1).

6. BerancymmTh mIomna b napaJiiesorpaMMa, ToCTPOeHHOIO Ha BeKTopax @ = —m —3nu b = —2m—4n

2
-

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

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

8. Boruncanth 00beM TeTpasapa ¢ BepmmHamu B Toukax P, (), R, S, miomans rpanun PQR u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimunbl S. P(5;7; —5), Q(10;6; —2), R(12;5;1), S(10;5;0).

9. HaitTu KocuHYC OCTPOTO YI1a MeXKIY IIOCKOCTAMHA ¢ @ —20 +y — 82 =—-9u f:x+2— 14 =0.
10. Bamana nupamuga SABC koopauuatamu Bepunn A(4; —4;—7), B(11;—1;-3), C(—6;—8; —12),
S(=5;7;,=T):

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

11. CocraBuTh ypaBHeHWe MIOCKOCTH 7, TIpoXosiiieil depe3 Touky M (6;0;1) nepneHauKyJspHO TLI0C-
KOCTIM T + 9y =6u —ox —y + 2 =0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(9;1; 1),

B(8;9; —8), C(8;8;—17).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypaBHEHWS MPIMON
or —2y—2+15=0
— 22—y —2—29=0"

14. Haiitu npoeknuto Touku M (—7; —26; —4) na miockocts  — 10y + z = 45.

x+7 +7 _ z+5

15. HaidiTu yros mexk iy npsamoit [ : 2 M IIOCKOCTRIO T : 62 — 2y — 2 + 2 = 0.

16. Ha nmockoctu gau tpeyroiabuank ABC ¢ Bepmmuamu A(—4; —2), B(1; —12) u C(—8; —10). Tpeby-
ercst: (a) HamucaTh obmHe ypaBHenus npsMbix AB u AC;

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Jokazath, uto BekTOpbl a(—4; —3;3), b(—5; —5;4), ¢(—3; —2; 3) obpasyior 6asuc. Pa3iokurb BEKTOP
d(—2;6;4) M0 3TUM BEKTOPaM.

3. Haiiti KOCHHYC yryia MesKiy BekTopamum @ = m +n u b = bm + 8n upu |m| = 2, [n| = V2,

(M) = 22,

4. Haittn mp,x, mpu = a + 3c u y = b, t1e a(0;15; -7), b(2; —6;3), c(2; —5;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;0;5),
B(12;1;4), C(=5;—1;7).

6. BeraucnTh 110181 TPEyToJIbHUKA, MTOCTPOEHHOTO Ha BeKTOpax @ = m —n u b = —2m + 3n upn
|m| =4, In| =4, (m,n) =°C
7 ? ) 6 *

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

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

9. HaitTu KocuHyC OCTPOTO YIIa MeyKIy MIOCKOCTIMEU @ —y — 2 — 1 =0wu 8 : 4o 4 6y — bz = 15.

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

11. CocTaButh ypaBHeHHe MIOCKOCTH 7, TpOXomsiiedi depes Touky M (3;0;6) mapasiiegbHO TpsMOii

48 _ y=1 _ 241 _
£ = Y= = 7 M NepueHuKy/IgpHO 1mIockocTn 2x — 3y — 3z — 8 = 0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910it npsimoii, ecau A(1;0;4),

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

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
r— 1y +6z—-18=0
—x+2y—T72+20=0"

14. Haiitu koopaunatel Touku My, cummverpudanoit Touke M (1;7; —1) OTHOCHTENBHO TLIOCKOCTH H5x —
Ty+7=0.

15. Haittn yros mexxay npsivoit [ @ 258 = ¥28 = 25 4 yockocrsio 71 —2 +y — 2 — 4 = 0.

16. Ha mutockoctu man tpeyronbuank ABC ¢ Bepimunamu A(2; —5), B(—5; —6) u C(—4; —11). Tpebyercst:
a) Hamucarh obiue ypasHerus 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 15.

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 orHOmeHnn 2 : 3.

2. lokazath, 910 BeKTOpHI a(—4;4;3), b(4; —5; —4), ¢(—3;1; —1) obpasytor 6azuc. Pa3noxkurs BEKTOP
d(—4;3;2) mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yriaa Mexjay BeKTopamMu @ = m+n u b = —2m +n npu |/m| = 1, |n| = 2,

(m,m) = 3.

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;5; 3),
B(5;10;4), C(8;6;2).

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

Im| =4, |n| =3, (m,n) = 7.

7. Kommnanapuer i sexropst AB, AC, AD, rae A(0;9;0), B(8;6;9), C(2;12;1), D(3;11;2)?

8. Beraucaunrh 00beM Terpasapa ¢ BeprmmHaMu B Toukax P, Q). R, S, naomank rpanun QRS u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl P. P(7;7; =5), Q(7;9; —8), R(6;12; —10), S(4;2;1).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy IIocKocTIMu o @ —4dx +9y —z2=15uf:y—2+9=0.

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

11. CocTaBuTh ypaBHEHHE IIOCKOCTH T, TPOXOsiiei depe3 Touky M (7; —3; —8) mapasieabHo mpsMoii

z+1l _ y—=1 _ 2—6

=~ = “5- = 57 W IepHeHJuKyIapHO miockoctn 7o + 3y + 2z — 1 = 0.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910# mpsimoii, ecau A(5;7; 1),

B(8;0;5), C(6;5;2).

13. [lpuBecTn K KAHOHUYIECKOMY BHIy OOIIHE yPABHEHWUS HPSIMON
Sr—y +2—15=0
r —2y+z2—17=0"

14. Haiitu npoeknuto Touku M (4;16; —1) Ha miockocts = + 3y + 2z — 29 = 0.

15. Haittn yron mexmy npsamoit [ : “”T_g = yTJ = % U IJIOCKOCTBIO 7 : @ + dy — 22 = —1.

16. Ha wiockocru jan rpeyrosbuuk ABC ¢ Bepumnamu A(—3;—1), B(17; —11) u C'(5;3). 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 16.

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. Jlokasarsb, uro BekTopbl a(—1;2;—5), b(0;1; —2), ¢(3; —1;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(8;3; —7) Mo 3TUM BEKTOPaM.

3. Haiitu kocuuyc yryia Mex/ay BeKTopamu @ = —2m —n u b = —m + 2n upu |/m| = 1, |n| = 2,
() = 2.
4. Haittn np,x, pu = @ +2c u y = b, te a(—5;—2;9), b(1; —4; -7), c(4; —2; -5).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(8;0;9),
B(9;9;9), C(7;—4;10).

6. BerauciuTh miIoma b napaJjjiejorpaMMa, MoCTPOeHHOTO Ha BeKTOpax a = —2m+3n u b = 2m —4n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rae A(0;8;9), B(—4;7;12), C(—3;8;11), D(-3;3;15)?

3
T

8. Beruncoiurh 00bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(4; —4; —4), B(1;-7;-5), D(8;0; —1), E(0; —9; —8).

9. HaitTu KocuHyC OCTPOTO YIiia MeXKIY ILIOCKOCTAMHA v @ —2x — 2y +2z2=—-9u f: -2y — 2 —7=0.

10. CocraBuTh ypaBHEHHE TLIOCKOCTH, Mpoxoasimeii epe3 toukn A(0; —3; —2), B(3;—2;2), C'(2;—-2;1),
u HaiiTH paccrosiane or Touku S(—7;8; —7) 10 9T0i MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH T, Tpoxo/siieii uepes Touky M (—10;8;0) mepnen UK yIsipHO MLI0C-
KOCTIM — — 2y — 2 —8 =0u —x — 3y — 22 = —2.

12. CocraButh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;6;7),

B(5:10; —2), C(3; 3; 14).

13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HPIMOit
r—9y— 2z +25=0
—r+8y+22—-26=0"

14. Haiitu koopmuuaTsl Touku M, cumverpuanoit Touke M (16; —19; —8) OTHOCHTETHHO IIOCKOCTH
Tr —8y —32+17=0.

o=l — ¥ — 2Ty ockoeTbio T x — Y + 2 = —2,

15. Haittn yron mexmy npsamoit [ :
16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(—2;3), B(7;16) u C'(0; —3). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 17.

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

2. Jlokasarb, uro BekTopbl a(0; —3;—2), b(2;4;1), ¢(3;3;—1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(5;10; 1) mo sTuM BeKTOpaM.

3. HaiiTn kocuHyC yria MexKiy BeKTOpaMim @ = m +n u b = —2m — n upu |m| = 3, |n| = 2v/2,
(m,n) =2
4. Hafitu np,@, npu © = 3b+ cn y = a, rae a(—4; —1; -2), b(5;1;3), e(—13;3; =8).

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

6. BurauciuTh miomnia b napaJsiie/iorpaMma, mocTPOeHHOTO HA BEKTOpax @ = 2m +3n u b = 4m — 2n
mpu [m| =5, |n| =1, (m,n) = F.

7. Kommnanapuer i sexropst AB, AC, AD, rue A(6;5;4), B(7;4;3), C(8;4;1), D(12;0; —3)?

8. Beruncouth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimuabl F. A(4; —4;2), B(9;—1;6), D(2;—4;3), E(3;—5;0).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAMEA ¢ : 7x +2y+z2=—4du f:x—y+12=0.
10. Bamama mwmpammaa SABC woopmunatamu Bepmuu  A(10;3; —8), B(11;4;-8), C(9;4;-7),
S(—4; —5; —2):

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

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, MpOXojsdiieii depe3 Touky M(2; —1;—7) nepneHanKyaspHO
mwiockocTsM —4dx +3y+z=T7Tunx —y =>5.

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

B(9;—1;-1), C(10; —1; —2).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
rT+dy—2z—1=0
—r—4y+32—7=0"

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoit touke M (—3;—1;5) OTHOCUTEJIBHO ILJIOCKOCTH
—or — 4y + 5z = 11.

o e 7. Yy _ z—4 . —
15. Haiiti yro mMexxay npamoii [ @ = = 24 = 5 M IJIOCKOCTBIO T @ —x —y — 2z = 11

16. Ha mnockoctu man tpeyroasuauk ABC ¢ eprmnamu A(—4; —3), B(—21;28) u C'(12;13). Tpebyer-
cst: (a) Hamucarh obiue ypapaenns npsambix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprumubl 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 18.

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

2. lokazath, 9T0 BeKTOpHl a(—06;3;5), b(2; —1; —2), ¢(5; —4; —5) obpasytor 6azuc. Pa3nokurh BEKTOP
d(5; —10; —9) mo sTUM BEKTOpaM.

3. HaiiTi KOCHHYC yI/Ta M1y BeKTopaMu @ = —2m —4n u b = —m —n upu |/m| = 2, |n| = /3,
() = 2.
4. Haittn np,x, mpu = 3a +cu y = b, rue a(1;1;1), b(6;7;4), c(—2; —4; —1).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIsspHoro miockoctu AABC, e A(8;5;4),
B(13;3;5), C(6;6;5).

6. BeraucmmTh 1101ma/ b mapaJsiieiorpaMmMa, ITOCTPOSHHOTO Ha BeKTOpax @ = 3m —4dnu b =2m —n

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

7. Jlexar siu rouku A(0;6;0), B(—1;6;1), C(1;11; —6), D(0;7; —1) B onno# mwiockocTu?

3
T

8. Beramcanrh 00beM TeTpasipa ¢ BepuimHaMH B Toukax Ap, As, Az, Ay, mwiomank rpaan A As Az u
BBICOTY, ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepmmabl Ay A (—8;—2;—4), As(—8;1;0), A3(—13;—6;—5),
Ay(—9; —4;—6).

9. HaiiTi KOCHHYC OCTPOr0 yIjaa MexKIy IUIOCKOCTAME « @ —4r + 2+ 7=0u 3 :2x+y— 2= —11.

10. Bagana nupamuna SABC koopaunaramu sepiua A(4;2; —5), B(—2;6;—4), C(5;1; —=5), S(8;5;1):
a) cocTaBUThH ypaBHenue miockoctu ABC,
6) HaiiTu paccrosgaue or Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKWE yDaBHEHUs IPAMOil, Tpoxosiiei yepe3 Touky M (—1;3;3) mapaieanHo

_ o oz _ y—4 _ z-3
IJIOCKOCTH — + 4y = —3 U NepHeHuKyJIapHO IPpAMOil =5 = == = ==,

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(1;7;9),

B(4;5;8), C(0;8;10).

13. IlpuBecTn K KaHOHHYECKOMY BHJLY OOIIUe ypaBHEHHUS HPSMOii
5 — 3y —82+19=0
—3r+2y+52—13=0"

14. Haittu koopunarst rouku My, cummerpuuanoii touke M (0; —3; —1) OTHOCUTENBHO ILJIOCKOCTH T — 2 =
—4.

o6 — vtd — 221y yprockocTbio T @ — Y — 22 = —6.

15. Haiitu yroor mex ity npamoit [ : £ ¥ 5

16. Ha mmockoctu gam tpeyronsauk ABC ¢ Bepmmaamu A(1; —1), B(—30;21) u C'(5; —9). 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 19.

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

2. Jlokasarb, 9to BeKTOpH a(3;2;3), b(—3;—1;4), ¢(—1;0;3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(9;5;2) MO 3TUM BEKTOPaM.
3. Haiitn xocumyc yria Mexay BekTopamnm @ = 4m —2nun b = —m +n opu |m| = 1, |n| = 2V/2,

s

1
4. Haiiru prw’ ompur =any= b + SC, rae a’(_37 4a 1)7 b(_ga ]-87 2)7 0(57 _77 _2)

(m,m) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;4;3),
B(3;11;1), C(5;5;4).

6. BeraucguTh momainb HapaﬂﬂeﬂorpaMMa MMOCTPOEHHOTO Ha BeKTopax a = 4m +n u b = 3m — 4n
upi [m| = 2. n| = 5, (m,R) = .
7. Jlexar siu rouku A(6;5;6), B(5;3;9), C(9;8;4), D(5;7;1) B 0aH0ii 1wi0ckocTu?

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(—2;5; —8), B(—4;6;—5), C(4;5; =7), D(—3;4; —10).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY ILIOCKOCTAMHA v @ —2x — 2z — 1 =0u S : 2z — 3y + 2z = —14.
10. Bagama mwmpamumza SABC koopaumnatamu Bepmuma A(—7;9;—3), B(—3;12;—12), C(-10;7;5),
S(—2;6;0):

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

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, Npoxojsrieii depe3 Touky M (—4;3;8) napaiaeabHO MpsiMbIM

T y=2 247 a8 _ yt3 oz
4 2 T 1 1 — o

12. CocraButh ypaBuenue npsimoiit AB u maiitu paccrosame ot Touku C' 10 910l npsamoit, ecan A(2;8;7),

B(3;9;6), C(6;13;4).

13. IlpuBecTy K KAaHOHUYIECKOMY BH/Y OOIIMe ypaBHeHHd HPIMOit
3r+3y—22+13=0
—2r—4y+32—18=0"

14. Haiitu npoeknuto Toukn M (—16; —1;4) nHa mwiockocts 3¢ — y — 32 = —2.

15. Haitrr yrost meskay npamoit [ 1 258 = ¥53 = 285 g ypockoctsio 7 a — 3y — 2 +4 = 0.

16. Ha maockoctn man tpeyroabuuk ABC ¢ Bepmmaamu A(—3;3), B(—1; —11) u C(3; —3). 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 20.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa B1C1, a M nemut pedbpo AA; B orHOmEHHn 3 : 2.

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

3. Haiitn KocuHyc yria Mexkay BeKTOpaMnm @ = bm —n u b = —2m —n npu |m| = 1, |n| = 2V/3,
(mm) = =
4. Haittn np,, mpu * = 3b+cu y = a, rae a(2; —1; 1), b(4; —2; 1), ¢(—9;7; 1).

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

6. BerauciuTh mIomna b napaJjjiejorpaMMa, MocTPOeHHOTo Ha BeKTopax a = 4m —4nu b = —3m —2n
npu |m| =2, [n| =2, (m,n) =

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

3
T

8. Bouruncuth 00bem terpaszipa ¢ Bepumnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
OMYIIEHHYIO Ha 3Ty Ipanb u3 Bepmuubl D. A(5;1;9), B(6;4;10), C'(9;10;10), D(4; —1;7).

9. HaitTu KocuHYC OCTPOTO YTIiIa MeKIy TLIOCKOCTAMA o @ —y — 2 — b =0u [ : 20 — 8y + 2z = —3.
10. Bamama mumpammma SABC woopaunatamu weprmua A(—5;—6;3), B(—4;—5;4), C(—6;-3;3),
S(1;7;0):

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

11. CocraBuTh ypaBHeHHE MJIOCKOCTH T, TPOXosiieil depe3 Touky M (—7;—1; —8) nepneHanKyaspHO
IJIOCKOCTAIM 20 +8y + 2= -3 unux+y+2—6=0.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(4; 1;6),

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

13. [IpuBecTn K KAHOHHYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPAMOI
20 —4y— 2 +11=0
Sx — Ty —22+17=0"

14. Haiitu koopaunarst Touku M, cummerpuanoit rouke M (1;1;5) ornocurenbHo miockocru © + 9y +
2z = —23.

:%:%5HHHOCKOCTBIO?T:—ZE+y+Z:15.

15. Haittn yron mexmy npsamoit [ : %
16. Ha mnockoctu man tpeyroipuuk ABC ¢ Bepmunavu A(—1; —4), B(1; —15) u C(—5; —2). Tpebyer-
cst: (a) Hammcarh obiue ypapaenns npsambix AB u AC

6) maiitu puny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIUcaTh 00Iee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 21.

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. lokazath, 9T0 BeKTOpHl a(—3;6;1), b(2; —3; —1), ¢(3; —2; —3) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(9; —3; —10) mo 3TUM BEKTOpaM.

3. Haiitn Kocuuyc yria Mexay BeKTopamu @ = m +n u b = 2m + 9n upu |/m| = 2, |n| = 1,
() = 2.
4. Hafitu np,@, npu * = a n y = b + 3¢, rae a(7;4; —5), b(=7;—1;6), c(2;1; -1).

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

6. BeraucyiuTh 17101a,/1b mapaJsiieorpaMma, MoCTPOEHHOr0 Ha BeKTopax @ = —m—4nu b = —3m—4n

npu jm| =1, |n| =3, (m,n) =

7. Kommnanapuer i sexropst AB, AC, AD, rae A(9;5;6), B(12;7;5), C(2;0;9), D(10;6;5)?

3
T

8. Boraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(—6;2;—7), B(—15;9;—10), D(0; —3; —6), A;(—8;3; —8).

9. HaitTu KocuHYC OCTPOTO YIiIa MeKIY TLIOCKOCTAMA v @ —3x — 9y +2z2=10u f:z+y — 15 =0.

10. CocraBurh ypaBHEHHE ILTOCKOCTH, Tpoxoasmeil wepes toukn A(7;2;0), B(9;5;5), C(6;1;—2), u
HafiTn paccrosaue or Toukn S(—2; —7; —6) 10 9TOil MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXojsrieii depe3 Touky M (—3;1;5) napaiaeabHo mpsMbIM
x+7 _ y—3 __ z—3 i z+2 y+7 _ 2—3

1 5 0 1 2 1 -

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 110 310i npsimoii, ecaun A(0; 8;9),

B(-5;12;3), C(1;7;10).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
9r4+y—952+1=0

Tr+y—42z+1=0
14. Haiitu npoeknuto Toukn M (—24; —10;11) Ha miockocts 7z + 9y — 10z — 92 = 0.

228 — v2 — 2y pockoerbio T @ — y — 5z = 14,

15. Haiitu yros mMexk iy npsamoit [ :
16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmmaamu A(—5; —4), B(—16; —2) u C(3;0). Tpebyercst:
a) Hanmcarb obmue ypasuenus upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 22.

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

2. Jlokasarb, uto BekTOpbl a(—4;1;3), b(2;0;—3), ¢(—5;2;4) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—6;3;10) mo 3TuM BeKTOpaM.

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

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

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

6. BeraucanTs 110111k MapaJsiieorpamMmMa, IoCTPOeHHOT0 Ha BeKTopax @ = 3m+2nu b= —3m+2n

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

7. Kommianapust ju Bektopsl a(4;1;3), b(1; —2; —3), ¢(8;1;5)7
8. Bouruncanrh o0bem mapasnenenunena A; Ay AsAy4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. Ay (7;—2;=T7), Ay(10;6; —5), A4(6;1;—6), By(4; —11;-9).

9. HaiiTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTAME @ —2¢ — 3y +2z2=3u B :3x+ 2 —6 = 0.

10. CocraBuTh ypaBHEHHE TILTOCKOCTH, Tpoxofdameii wepe3 touknm A(—5;0;—1), B(—4;-9;—-1),
C(—=7;10;0), u HaiiTn paccrosigue oT ToUKH S(2;7;2) A0 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOJsineil depe3 Touky M (4;3; —2) napaieJbHO MpsaMoii

xT_?’ = yT_2 = % U TMepHeHIuKYIAPHO II0CKOCTH 2T + Yy + 2 = —3.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(9; 7; 3),
B(6;11;1), C(5;12;0).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi

r+y—2+9=0

r4+2y+22—-15=0"

14. Haiitu npoeknuto Toukn M (—13;0;7) Ha miockocts 3z +y — 3z + 3 = 0.

" w7 2+7 Yy 2—3
15. Haiitir yroor meskty npamoit [ @ 255 =

- = £ w mIockoCcThio T i 3r +y + 2 = —3.

16. Ha miockocru jgan tpeyroabauk ABC ¢ sepmmaavu A(1; —5), B(18; —11) u C(25;11). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 23.

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

2. lokazath, 9T0 BeKTOpHl a(—3; —1;4), b(—2;0; 3), ¢(3; —2; —3) obpasytor 6azuc. Pa3nokurh BEKTOP
d(1; —5;1) mo sTuM BEKTOpaM.

3. Haiitn kocumyc yria Mexiy BeKTOpamu @ = 2m +m u b = —2m + n npu |m| = V2, |n| = 2,

(m,m) =17

4. Hajitu np, @, npu € =a +cuy = b, rae a(5;6;5), b(2;4;3), ¢(—7; —10; —6).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(3;7;5),
B(7,17;2), C(2;4;6).

6. BerancamTh 1I0MIa b mapaJjieiorpaMma, ITOCTPOEHHOTO Ha BeKTopax @ = 2m —4n u b =m — 3n

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

7. Kommanapust ju Bektopst a(1;5;7), b(0; —1; —1), ¢(1;1;3)?

8. Berancoimth o0bem napasienenunena ABC' DEFGH , nnomanab rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepmunabl F. A(0; —2;1), B(—3;-7;4), D(—1;—5;2), E(—3; —8;3).

9. HafiTu KocuHyC OCTPOTO YIa MeyKIY MIOCKOCTIAMU ¢ : 20 —y — 2z = —bu [ : 3z — 2y + 12 = 0.

10. Bagana mupamuga SABC koopaunatamu Bepmuua A(2; —7;3), B(11; —5;0), C(—3; =8;5), S(7;8;2):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Beprutbl S J0 wiockoctu ABC.

11. CocraButh ypaBHEHUE TIOCKOCTH T, TPOXOseit uepes Touky M (—8;6; —10) napaiienbHo TpsMoii

z+7 _ y=1 __ 245

—- = ‘= = =2 ¥ nepueHuKyJIapHo miockoctu 2z + 9y + 3z — 7 = 0.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 9T0# npsimoii, ecau A(3;2;5),

B(10;-3;2), C(—1;5;7).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIHMe ypaBHEHUS HPAMOit
— 2 —5y+2—16=0
—2r—y+z+1=0"

14. Haiitn koopauuaTsl Touku M, cumMmerpudHoii Touke M (2;6; —2) OTHOCUTENBHO IIOCKOCTH —bT +
8y + 3z = —1T7.

o e 7. =3 _ y+5 __ 248
15. Haiiti yror mexkay npamoit [ : £52 = £2 = 22

M IJIOCKOCTBIO T : & +y — 2 = —12.

16. Ha mutockoctu nan tpeyroabauk ABC ¢ Bepmmuavn A(—3;2), B(—14;4) u C(—11;18). Tpebyercst:
a) HamucaTh obiue ypasHeHus npaMbix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 24.

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

2. Hokazarb, uro BekTOpbl a(4;2;3), b(6;1;4), ¢(—3;1;—1) obpasyior 6azuc. PaznoxKuTh BEKTOp
d(0;2;3) mo 3TUM BEKTOPaM.

3. Haiitu kocunyc yria Mexay BekTopamu @ = —6m —3n u b = —m — n upu |/m| = 1, |n| = 2,
(m,n) =%.
4. Haittn np,x, ipu * = @ u y = b + 3¢, tme a(—5;—2;7), b(—10;5; —11), ¢(3; —1;2).

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

6. BeraucanTh mioma s napaJsiesiorpaMma, ToCTPOEHHOro Ha BeKTopax a = —4dm+nu b = —m+2n

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

7. Jlexar sin rouxku A(8;1;5), B(5;8;2), C'(12;—2;10), D(9; —5;5) B ounoit miockoctu?

3
T

8. Beruncautsh 00beMm Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomane rpanun PQS u BbICOTy,
OMYIIEHHYIO Ha 3Ty rpanb u3 Bepmuabl R. P(0;9; —9), Q(3;7;0), R(1;8; —11), S(2;8; —13).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA @ —dHx + 2y +2=—-bu f:2x — 2 —6=0.
10. Bagama mmpamuma SABC woopmunatamu Beprumn  A(2;—1;-7), B(4;0;-7), C(3;1;-6),
S(6;—2; —b):

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

11. CocraBuTh ypaBHeHHE IJIOCKOCTH T, POXOsiieil depe3 Touky M (3; —1;5) napaieabHo npsamoii

$3;1 = % = % U TepIeHInKYIAPHO TJI0CKOCTH —x — oy + 2+ 1 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit npsamoit, ecin A(1; 3;3),
B(4;2;—-4), C(—1;4;8).

13. [IpuBecTn K KAHOHHIECKOMY BHJIY OOINIHE ypaBHEHUsI MPSAMOI
2049y — 2 —28=0
—x —4y+2+13=0"

14. Haiitu koopaunarsl toukn My, cummerpudnoit touke M (—4;0; —20) OTHOCHTENBHO ILJIOCKOCTH
—3r—y—82+4+13=0.

y—J{?’ = %‘ U TJIOCKOCTBIO T @ —3x + 2y — 32 = —3.

15. Haittn yron mexmy npsamoit [ :

o8

16. Ha mutockoctn gan tpeyronbauk ABC ¢ Bepmunamu A(2;1), B(30;5) u C(—2;5). Tpebyercs: (a)
HammcaTb obIne ypapuerus npsmbix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHO 13 Beprumubl C;

I) HAKCATDL O0IIee YPaBHEHHE CePeTUHHOTO HeplenuKyaapa K cropone AC,

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTETBHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 25.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepennna pedpa CC1, a M nemut pebpo A;B; B oTHOIeHn 2 : 3.

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

3. Hajiti KOCHHYC yIyia MeKiy BekTopamMum @ = m +n u b = 2m — 2n upu |m| = 2, [n| = V2,
(m,n) =1
4. Haiitu npy@, mpn @ = a n y = b + 3¢, rae a(—1;3;2), b(—13;20;12), ¢(3; =7; =5).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(5;4;7),
B(8;2;-3), C(4;5;10).

6. BeraucimTh 1JI0IAAL TapasLieorpamMMa, MOCTPOEHHOTO Ha BeKTopax a = —m +2nu b=2m +n

mpu [m| =5, [n| =4, (m,n) = 1.

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

8. Boeraucsuts 06bem Terpasapa ¢ BepmuHavu B Toukax A, B, C, D, mromaas rpanu ABD u BoicoTy,
ONYIIEHHYIO Ha 3Ty rpanb u3 Bepiunabl C. A(2; —3;5), B(4;—8;3), C(3;—1;7), D(1;3;8).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTAMEU ¢ @ —2¢ + 22 +2=0u f:2v+y — 22 ="T.

10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxosmieii gepes3 Ttoukn A(7;4;—10), B(8;5;—7), C(8;6; —6),
W HaiiTH paccrosiaue or Touku S(—7; —7; —8) 70 3TOi MIOCKOCTH.

11. CocraBuTh ypaBHeHHE IIOCKOCTH 7, TPOXOJsiiieil yepe3 Touky M (8;9;4) nepneHauKyJIspHO ILI0C-
KOCTIM 2x +y — 2 +3=0unx+y = —3.

12. Cocrauth ypastenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;6;7),

B(10;5;10), C(7;9; —1).

13. [IpuBecTn K KAHOHWYIECKOMY BHIY OOIIHe yDaBHEHWS MPIMON
dr+y—2z+ 5 =0

—br+y —23=0
14. Haiitu npoeknuto Toukn M (23; —9;2) Ha miaockocth —Hx + 5y — 2z +9 = 0.
15. Haiitn yros Mexk iy npsamoit [ : x_—jf = y_—fj‘ = % M TIOCKOCThIO T : ¢ — Yy + 2+ 8 = 0.

16. Ha mrockoctu pan tpeyroabauk ABC ¢ Bepmmaavu A(1; —1), B(—29;9) u C(—3;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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 26.

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. Jokazarb, aro Bektopbl a(—1;0;3), b(4;3;2), ¢(0;1;4) obpasytoor Gasuc. Pa3iokuTb BEKTOp
d(1; —1; —5) mo 9TUM BEKTOpaM.

3. Haiitu kocunyc yrra mexkiay BekTopamu @ = m + 4n u b = 2m + 2n upu /m| = 2, |n| = 1,

() = 2.

4. Haittn np,x, mpu = b+ 3c u y = a, rae a(—>5;6; —6), b(—3;9; —16), c(2; —3;5).

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

6. BeraucmTh mIoma/ b TpeyrojabHuKa, IMOCTPOEHHOIO Ha BeKTOpax a = —2m +3n u b = —m — 3n

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

7. Kommianapust s Bektopsl a(2; —1;0), b(—4;1; —8), ¢(3; —2; —9)7

8. Beruncautsh 00bem Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomane rpanun PQS u BbIcOTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl R. P(—1;9; —7), Q(—5;7;—6), R(8;7;—=5), S(9;8; —5).

9. HaitTu KocuHyC OCTPOTO YIIa MeKIY ILIOCKOCTAMU v @ —8r —y — 2z =—12u o — 2+ 14 =0.

10. CocraBurh ypaBHeHHe ILUIOCKOCTH, Tpoxomgameil wepe3 toukn A(10;—1;-3), B(12;-8;—4),
C(9;0; —2), u maiitn paccrosiume ot Touku S(—7; —4;8) A0 3TO¥ MIOCKOCTH.

11. CocTaBuTh KaHOHWYECKHE YDABHEHWs MPsIMOli, mpoxogmieil depe3 touky M (—3;—5; —3) napas-

JIETbHO TJIOCKOCTH T + 4y 4+ 2z — 9 = 0 u nepuneHIuKy/IsapHO IPAMOit ”_—J’f’ = yT_5 = 2’5—6.

12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;5;5),

B(4;8;6), C(4;9;7).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
r +y+224+12=0
—2r—y— 2z —13=0"

14. Haiitu npoeknuto Toukn M (19; —30; —12) Ha miockocts —6x + 8y + 2z = —63.

15. Haiditu yros mMexk iy npsamoit [ : ’”_—*22 = _Llfﬂ = ZJ1F—7 M TIOCKOCTHIO T @ 27 + 4y — 22 = —2.

16. Ha minockoctu gan tpeyroiabuuk ABC ¢ epmmnamu A(—3;4), B(—10; —19) u C(—11; —4). Tpeby-
ercs: (a) Hanucarb obume ypasuenusi upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

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

I) HAIECATh 00IIee ypaBHEHHe CepeMHHOTO TepneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmanr 27.

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. Jokazatb, uto BekTopbl a(—1; —1; —2), b(3;2;2), ¢(—3; —2; —3) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—3;—1;3) mo 3TuM BEKTOpaM.

3. Hajiti KOCHHYC yIyia MeKiy BekTopamum @ = m +4n u b = m —n upun |m| = 2V/3, |n| = 1,

(M) = &,

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

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0; 8;6),
B(2;7;10), C(—1;9; 7).

6. Beranciuth maoma b TpeyroabHuKa, MOCTPOEHHOTO Ha BEKTOpax a = m +4n u b = —3m + 4n nupu
lm| =3, In| =5, (m,n) =2
7 7 Y 4 "

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

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(9;—6;1), Q(11; —11; —4), R(12; —1;—6), S(10; —8; —1).

9. HaitTu KocuHyC OCTPOTO YI1a MeXKIY IIOCKOCTAMHA @ —x +y+ 2 =15u B : —x — 5y — 14 = 0.

10. Bamama mwmpammma SABC  woopmunatamu Beprmmu  A(—2;10;5), B(—1;11;6), C(1;9;5),
S(6; —6;—T7):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHWYECKHE yDABHEHUS PAMOil, mpoxosiieii yepes rouky M (1; —10;7) napasieanHo
r+4 _ y+l

_ 2=6

mwiockoctu —6z +y + 6 = 0 u mepneHAUKYJIAPHO TPAMON =5 - T

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 1oit mpsamoit, ecan A(0; 2;0),
B(2;1;1), C(3;1;2).
13. IIpuBecTn K KaHOHUYIECKOMY BHJLY OOIHE ypaBHEHUsS HPIMOit

dr+y+32+22=0
—3r+y—22—-26=0"

14. Haiitu npoekiuto roukn M (—2; —30; —31) na mwiockocrs —3z — 7y — 102 — 52 = 0.

15. Haiftn yron mexay mpamoii [ @ 5 = 2 = 2:14 7 TJIOCKOCTBIO T @ —dbx + Hy + 2 — 5 = 0.

16. Ha trockocru man Tpeyronpank ABC' ¢ sepmmaavu A(3; —5), B(—14;1) u C(9; —1). 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 TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 28.

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

3. Haiitn xocunyc yria Mexay BekTopamu @ = 3m —n u b = 2m — n npu |m| = 1, [n| = 2V/2,

(m,m) =17

4. Haittn np, @, pu = 2b+cu y = a, rae a(4; —1; -2), b(7; —2; —4), ¢(-8;9;3).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(6;8; 3),
B(8;13;4), C(9;14;5).

6. BerancjmmTh MJI0MIAAb TPEYTOJbHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 2m + 2n u b = 3m + n upn

im| =5, In| =4, (m,n) =1,

7. Kommnanapuer i sexropst AB, AC, AD, rae A(1;3;8), B(4;4;5), C(—2;8;5), D(3;4;6)?

8. Beruncouth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha Ty rpadb u3 Bepimuabl E. A(3;—3;0), B(6;1;—-7), D(5;—4;1), E(—2;-8;9).

9. HaiiTu KocuHyC OCTPOTO YIIa MeyKIy MIOCKOCTAMU @ —x — 3y —hz =8 u f:2x +y — 10 = 0.

10. 3amanma mmpammma SABC woopmunatamu Bepmuma  A(9;3;10), B(10;—-5;9), C(10;—4;10),
S(3;=7;1):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, pOXojsiieir depe3 Touxy M (1;1; —2) mapasieabHo npsMoii

z+2 _ y—2 _ z—4 _
8 = Y55 = 55 ¥ NepUueHuKYJIAPHO IIOCKOCTH 5T + 4y + 32 = 2.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(6;9;4),

B(10;10; 10), C(9; 10;9).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
3r+2y+2—-18=0
—x -3y —5=0

14. Haittu koopaunaars rouku My, cummerpuunoii rouke M (0; —4; 3) 0THOCUTEIBHO IIOCKOCTH —Y — 2 =
0.

y+8 _ z-8

15. Haiitir yroor Mexkty npamoit [ : 7 = % 3

U IJIOCKOCTBIO T @ 27 + 2y + 2z + 12 = 0.

16. Ha mockoctu man tpeyronpuuk ABC ¢ seprmnamu A(0; —3), B(—14; —1) u C(—16; —19). 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 29.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa AA;, a M nemut pebpo D,C B oTHOmEeHNUT 3 : 2.

2. Jlokasarb, uro BekTOpbl a(3;0;—1), b(—3;—2;2), ¢(1;5; —2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(2;8; —3) Mo 9TUM BEKTOPaM.

3. Haiitn xocmmyc yriia Mexay BekTopamu @ = 2m + 2n u b = —3m — 5n npu |m| = 2, [n| = /3,
(m,n) =%.
4. Haittn np,x, mpu = 2b +cu y = a, t1e a(3;4;4), b(3;1;5), ¢(0;4; —13).

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIspaoro miockoctu AABC, e A(9;0;7),
B(10; -1;8), C(7; —6;6).

6. BoraucyimThb 1m10ma b TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOopaXx a = —4m —4n u b = —2m + 3n

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

7. Jlexar jin rouku A(9;9;1), B(10;8;1), C(15;2;2), D(8;11;0) B ounoit miockocru?

3
T

8. Beruncautsh 00beMm Terpasapa ¢ BeprmmHaMu B Toukax P, (), R, S, miomane rpanun PQS u BbICOTy,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl R. P(—1;—2; —2), Q(—3; —7;—5), R(—3;5;1), S(—2;0; —1).

9. HaitTu KocuHyC OCTPOTO YIIa Me¥KIY MIOCKOCTAMEU « : 3x +y + bz =—13u f:2x+2—3 =0.
10. Bamana mupamuga SABC koopaunaramu Bepunn A(—3; —7; —4), B(—1; —8; =5), C(—12; =5; —=3),
S(—1;0; =7):

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

11. CocraBuTh KAaHOHWYECKWE yDaBHEHUs IPAMOil, Tpoxosiieir yepe3 Touky M (6;5; —5) mapasieanHo

_ o 48 _ y+8 2z
IWIOCKOCTH & + 3y + 92 = 0 ¥ mepIeHuKyJIAPHO MPpAMOi = = 5 = <.

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

B(4;10;16), C(2; —3;—1).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
2049y —2—-21=0
-z —Ty+2+9=0

14. Haitru koopaunarsbl Touku My, cummerpuanoit rouke M (—2; 1; —14) 0THOCHTEIBHO JIOCKOCTH —T —
oz =T.

15. Haittu yron mexmy npsamoit [ : xf_f‘ = yff = % U TJIOCKOCTBIO T @ 2z — 2y + 32 = 15.

16. Ha miockoctu pan tpeyronbnuk ABC ¢ epmmnamu A(—2; —4), B(—5; —25) u C(4;2). Tpebyercst:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
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 DC, a M nenut pedbpo BB; B orHomennn 2 : 1.

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

3. Haiiti KOCHHYC yryia MesKiy BekTopamum @ = m +n u b = Tm + 3n upu |m| = 2, |n| = /3,
() = 2.

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIsspaoro miockoctu AABC, e A(3;1;7),
B(0;2;6), C(8;—1;10).

6. BeraucinTh 110181 TPEYTOJIbHUKA, MMOCTPOEHHOI0 Ha BeKTOpax @ = —m — 3n u b = m — 2n nupn

im| =4, In| =3, (m,n) =1.

7. Jlexkar s rouku A(5;1;9), B(6;—8;2), C(5;2;10), D(4;5;11) B oguoii miockoctu?

8. Beramcanrsh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Beprmuubl Q. P(0;4;6), Q(0;3;3), R(1;0;1), S(2;3;11).

9. HaitTu KocuHyC OCTPOTO YIa MeyKIy MIOCKOCTIMU ¢ : 3x + 8y —2z2 =13u f:x+y— 14 =0.

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

11. CocraButh ypaBHEHUE TIOCKOCTH T, TpOXoseit uepes Touky M (—10; 2; —5) napaiienbHo TpsMoii

z+5 _ y—2 __ z+3

—2 = Y5 = 57 M IepIeHJUKYJIAPHO TI0CKOCTH T + y — 52 = 5.

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

B(-3:;6;5), C(4;1;2).

13. TIpuBecTn K KAaHOHUYECKOMY BHJLY ODIMe ypaBHEHUS HPAMOit

—x+y—2—11=0
To+2y—2—12=0"

14. Haiitu koopaunarsl Touku My, cummerpudnoii Touke M (—18;22; 15) OTHOCHTETHHO MIOCKOCTH T4 —
9y — 62 = 1.

15. Haiiti yror mexky npamoit [ : =% = % = Zgil M IJIOCKOCTBIO T @ —x +y + 2 = 15.

16. Ha mmockocrn man tpeyronabaunk ABC ¢ sepmunamu A(2;2), B(—12;0) u C(6;6). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAUTH JJIMHY BLICOTHI, OMyTeHHoil 3 Bepmunbl C;

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 31.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepeauna pedpa B1C, a M penut pedbpo DC' B orHomenun 3 : 1.

2. Jlokasarb, 9to BeKTOpB @(2;1;—4), b(3;—2;4), ¢(2;0; —1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(6;2; —9) mo 3TUM BEKTOpaM.

3. Haiitn xocuuyc yria Mexxay BekTopamMn @ = 2m +2n u b = —m — 2n upu |m| = 4, |n| = /3,
(m,n) = %’r.
4. Haittn np,x, mpu = 3b + cu y = a, r1e a(5;2;3), b(2;1;1), ¢(0; —5; -9).

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

6. Beraucintsb m1o1ma b mapaJiiesorpaMMa, MoCTPOEHHOIO Ha BeKTopax @ = m+2nu b = —2m +4n

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

7. Komuianapusl jin Bektopsl a(7; —1;2), b(7;9;2), ¢(3; —6;1)7

3
T

8. Boerancsurh 00bem Terpasgapa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BbIicOTy,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl B. A(2;—1;7), B(—5; —10;15), C(1;—3;8), D(4;2;6).

9. HaiiTu KOCHHYC OCTPOr0 yIJa MEXKJIY IIOCKOCTIME v : & — 3y —z2=6u f:x+ 22— 3 =0.

10. Bamanma mmpamuma SABC koopammaramu Bepmmu A(10;—7;10), B(11;-8;8), C(11;-10;9),
S(—7;5;—2):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KAaHOHHYECKHE yPaBHEHHUsI TPSAMOii, mpoxosiieii uepes Touky M (4; —3; —2) mapaJuiesib-

HO TJIOCKOCTU —3Z + Y + 5 = 0 ¥ NepneHJuKyaIgdpHO IPAMOii % = y—;“:’ = %7

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

B(-3;2;8), C(—8;5;6).

13. IlpuBecTy K KAHOHUYIECKOMY BH/Y OOLIMe ypaBHeHHd HPIMOit
or + vy +25=0
—2r—2y+z+ 8 =0

14. Haiitu npoekiuio rouku M (23;25;6) na mwiockoctb 8x + by + 2z = —45.

15. Haiditu yros mexk iy npsamoii [ : fol = y_IS = ZIS M TJIOCKOCTHIO 7 @ 4x +y — 2 = 4.

16. Ha mockoctu nan Tpeyroibank ABC ¢ epimunamvu A(1; —5), B(22; —8) u C(—11; —17). Tpebyer-
cst: (a) Hamucarh obiue ypapuenus npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

) HAIMCaTh 00 yPABHEHHE CEePEJIMHHOrO neprenmKyasapa K cropone AC,

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

TN TN N TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 32.

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

2. lokazath, 910 BeKTOpHI a(—5;3; —1), b(—4;0; —3), ¢(5; —1; 3) obpasytor 6azuc. Pa3noxkurs BEKTOP
d(—7;7;1) mo 3TUM BEKTOpaM.

3. Haiitn KocmHyC yriia Mexay BekTopamu @ = 2m —2n u b = —7m + 6n npu |m| = /3, |n| = 2,

(m,m) = §.

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

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepneHuKyIspaoro miockoctu AABC, e A(7;5;6),
B(0;8;8), C(11;3;5).

6. BeramcyimTs 1Ioma b napaJsieiorpaMMa, MoCTPOeHHOIO Ha BeKTopax a = —2m—+4nu b= —-m—2n

mpu [m| =1, |n| =3, (m,n) = §.

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

8. Beruncauth 00beM TeTpasgapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ax Az u BbI-
COTY, OLYIIEHHYIO Ha 3Ty rpanb u3 Bepmuabl Ay, Aq(0;—2;9), Ay(4;1;8), A3(—2;—3;7), A4(3;0;8).

9. HaiiTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA ¢ : —x —dy — 2z =11u f:x+2+2=0.

10. CocraBuTh ypaBHeHHE ILIOCKOCTH, Tpoxofgameil wepe3 touku A(—6;—9;—4), B(-8;—7;-7),
C(—9; —8; —5), u Haiitn paccrosiaue ot Touku S(3;8; —6) 710 3TOM MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOJsiieil uepes Touky M (1; —2;8) nepneHanKyasgpHO MI0C-
koctaMm 2 —4dy+z+1=0nzx+3y+2+1=0.

12. Cocrauth ypastenne upsamoit AB u naiitu paccrosiaue ot Touku C' 10 310#t npsimoii, ecaun A(0;4;7),

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

13. IIpuBecTn K KaHOHUYIECKOMY BHIY ODOIIHE ypaBHEHUS HPIMOit
8r+2y —2z—27=0
T+ y —15=0"

14. Haiitn koopauuarsl Touku M, cummerpudaHoii Touke M (3; —2;4) OTHOCHTENIBHO IIIOCKOCTH —8 +
Ty — 5z —11 =0.

15. Haittm yron mexmy npsamoit [ : %‘2 = y_;2 = % U IJIOCKOCTBIO T @ —x +y + 22 + 3 = 0.

16. Ha wiockocru jgan tpeyrosibiuk ABC ¢ sepmunamu A(2; —1), B(15;—10) u C(26;7). Tpebyercst:
a) Hamucarh obimue ypasHenus npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 33.

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

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

3. Haiitu kocmmyc yria Mexiy Bekropamu @ = 2m — 9n u b = m — 4n upu |/m| = 2V/3, |n| = 1,
(m,n) = .

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

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

6. BraucanTs 1101181 TPEeyroIbHUKA, ITOCTPOEHHOT0 Ha BeKTopax a = —m +3n u b = —m+ 2n upn

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

7. Jlexar sin rouku A(0;4;3), B(3;6;8), C(—2;5;2), D(1;4;4) B oauoil 1wiockocru?

8. Buruncauth 00beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann As A3 A4 n BbI-
COTY, ONYIIEHHYO Ha 9Ty rpanb u3 Beprmbl A;. A1(1; —4;5), As(5; —8;2), A3(5; —13;1), A4(6;—16;0).

9. HaiiTu KOCHHYC OCTPOr0 yIJIa MeXKJIY IUIOCKOCTIME « @ —bxr —y+4z=1up:y+2z—10=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, WpoXoidamieil wepes toukm A(—2;8;—4), B(—1;7;-9),
C(—3;10;0), u maiitn paccrosiame ot Touku S(8;3;1) A0 3TO¥ MIOCKOCTH.

11. CocraBuTh ypaBHeHHE ILIOCKOCTH T, POXOJsineil depe3 1ouky M (—4;5;6) napaieabHo mpsamoii

x—4 _ y—2 _ 247 _
- = 457 = I ¥ IepuenuKyIsipHO II0CKOCTH 20 — y — 22 = —4.

12. Cocrauth ypastenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(7;3;2),

B(8;1;-2), C(8;2; —1).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUsI MPSMO
r—y+z—2=0
—x+2y+52—-29=0"

14. Haiitu koopmuuaTsl Toukn M, cumverpuanoit Touke M (12; —9; —22) OTHOCHTETHHO IIOCKOCTH
—6x + 5y + 9z — 40 = 0.

=8 — ¥ = Z£2 g wiocKOCTBIO T —T + 2y + 4z = —13.

15. Haittn yron mexmy npsamoit [ :
16. Ha wjiockocru pgan rpeyrosibiuk ABC ¢ sepuimnamu A(—2; —2), B(4; —19) u C(—10; —14). Tpeby-
erca: (a) HamucaTh obmme ypasuenusi npsimbix AB n AC,

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 34.

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

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

3. Haiitu kocuuyc yryia Mex/y BeKTopamu @ = —2m +5n u b = —m + n upu |/m| = 2, |n| = 1,

(m,m) = 3.

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

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, TepneHuKyaspaoro miockoctu AABC, e A(5;7;0),
B(6;5;—1), C(7;4;2).

6. Berauc,iuTh 17101a,/1b mapaJsiieorpaMma, MoCTPOeHHOro Ha BeKTopax @ = —4dm+nu b = —2m—2n

mpu [m| =1, |[n| =4, (m,n) = 3.

7. Komuianapusbl jin Bektopol a(2;1;1), b(—2;—3; 1), ¢(1;4; —3)?

8. Berancimth 06bem Terpasapa ¢ BepimHaMu B Toukax Aq, Ag, A, Ay, mnomans rpaan As A3 Ay 1 BBICO-
Ty, OIYIIEHHYIO HA Ty TpaHb u3 Bepiuibl Aj. Aq(—2; —4;6), Ax(0; —3;7), A3(3; —1;12), Ay(—5; —4;6).

9. HaiiTu KOCHHYC OCTPOro yIjia MeXKJIY IUIOCKOCTIMH v : —x —y — 2= —1u f: —=by+4z+5=0.
10. Bamama mumpammma SABC woopaunatamu weprmmu A(5;—1;—4), B(1;-2;-2), C(0;-2;-3),
S(7;—=3;=T):

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

11. CocraBuTh ypaBHEHHE IMIOCKOCTH T, MpOXojsdiieii depe3 Touxky M (2; —9;—9) nepneHanKyaspHO
IJIOCKOCTAIM 3 +y + 2 —2=0u 2z —y = 1.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 31oit npsamoit, ecin A(1;5;4),

B(2;6;4), C(—3;2;3).

13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIHe ypaBHEHUS HPAMOiL
—2x4+y+32—17=0
3x—y—22+26=0"

14. Haiitu npoekuuio rouku M (9; —23;10) na mwiockocrs —8x + 7Ty — 3z + 19 = 0.

15. Haiditu yros mexk iy npsamoii [ : x_—’f’ = y—J{l = =% 1 WIOCKOCTIO T @ —4x + 3y — 2 = 6.
16. Ha miaockoctn man tpeyroabauk ABC ¢ Bepmmmaamu A(—3; —5), B(8; —7) u C(5; —21). Tpebyercst:
a) HammcaTh obiue ypasHeHus npaMbix AB u AC

6) maiitu nauHy mMeauansl BD;

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

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

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

TN TN TN TN TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 35.

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, uto BekTopbl a(5;1;0), b(0; —2; —1), ¢(—2;5;3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—8; —7; —3) mo 3TUM BeKTOpaM.

3. HaiiTi KOCHHYC yI/Ta M1y BeKTopamMu @ = —m —n u b = —8m — Tn upu |m| = 2, |n| = /3,

(m,n) = 7.

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

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(5;3;9),
B(12;4;10), C(7;2;9).

6. BeraucnTh 11010a,/1h MapaJsuiejorpaMMa, MoCTPOeHHOTO Ha BekTopax a = m —4dnu b= —m +n
npu |m| =5, |n| =4, (m,n) =32"
’ ’ ) 4

7. Jlexar sin rouku A(1;9;0), B(—2;17;—=5), C(1;8;1), D(0;13; —3) B 0an0ii miockocTu?

8. Beramcanrh 00beM TeTpasipa ¢ BepuimHaMH B Toukax Ap, As, Az, Ay, mwiomank rpaan A As Az u
BBICOTY, ONYIIEHHYIO Ha 3Ty Ipadb u3 Beprmabl Ay, Aj(—9;—8;8), As(—13;—4;5), As(—4;—10;11),

9. HaiiTin KOCHHYC OCTPOro yIjaa Me:KIy IIOCKOCTsAME « @ —7x — 3y +5z2=10um f: —x—2—-5=0.
10. CocraBuTh ypaBHeHue III0OCKOCTH, ipoxosieit uepes Toukn A(0;2;0), B(1;5;3), C(1;4;4), n naiitu
paccrosiaue ot Tou9ku S(8;8;3) 10 ITOM MIOCKOCTH.

11. CocraBuTh ypaBHEHUE TIOCKOCTH T, TPOXodtieit uepes Touky M (—1; —9; —1) mapasureapHo mpsMoii

48 _ y—=2 _ 242 —
£ = 95° = 57 M UePIeHuKyJ/IgPHO II0CKOCTH 3% +y + 2 = 8.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# mpsimoii, ecan A(8; 15 1),
B(7;0;1), C(13;5;0).
13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
2v+y+2+11=0
3r—y —4=0
1) ma mrockocts 3x — Ty + 62 + 60 = 0.

YT — =58y ockoersio i x — y + 2 = —14.

14. Haiitu npoekuuto Touku M (4;

—12;2
15. Haittm yron mexmy npsmoit [ Tg =
16. Ha wiockocru pan rpeyrojabuuk ABC' ¢ Bepiunavmu A(4; —4), B(18; —6) u C(0; —8). 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 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 36.

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

2. Jokazarh, aro BekTopbl a(3;2;5), b(1;5;2), ¢(3;—2;5) obpasyoor 6asuc. Pa3iokuTb BEKTOp
d(6; —1;9) mo 9TUM BEKTOpaM.

3. HaiiTi KOoCHHYC yIa MesKiy BeKTOpamMu @ = —m +3n u b = —2m +n upu |m| = 2, |n| = /3,

(m,m) = §.

4. Haiitu np,@, npn © = b n y = 3a + 2¢, rae a(3; —2;4), b(2;—1;2), ¢(—6;1; —6).

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

6. BoraucyimThb 1m10ma b TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOpaXx a = —4m —2n u b = —2m + 4n
wpn [ml = 4, |n| = 2, (M.A) = 2.
7. Jlexar sin rouku A(1;8;5), B(8;6;8), C(6;5;7), D(—2;9;4) B 00l 1iockocTu?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunabl A;. A(—3;—3;2), B(0; —6;4), D(—5;2;1), A;(—5;—4;1).

9. HaitTu KocuHyC OCTPOTO YIia MeKIy MIOCKOCTAMHA @ —x + 5z — 13 =0u f: —2xr —y — 2z = —11.

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

11. CocTaBuTh ypaBHEHHE IIOCKOCTH T, TPOXOsiiel depe3 Touky M (—7; —8;6) mapamsieabHo mpsMoii

r—2 _ y—2 _ z+4 _
5 = “5 = =5 1 UepIeHJuKyJ/IAPHO II0CKOCTH 20 — y + 22 = —2.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# mpsimoii, ecau A(9;5;9),

B(7;2;13), C(8;3;12).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIMe ypaBHEHUS HPAMOit

r—y —3z—7=0
3v—2y—22—15=0"

14. Haiitu koopmuuarThl Touku M, cummerpuunoii touke M (—8;3;18) OTHOCUTENBHO IIOCKOCTH
—2x+y+ 7z =10.

. w7 2=6 _ yt6 _ 2T ) _
15. Haitrn yron mexay mpamoit [ : = = Y2 = =& u miockocTbio 7 : 20 — 4y — 2 +9 = 0.

16. Ha mnockoctn gan tpeyroabauk ABC ¢ Beprmmnamu A(0;2), B(—4;24) n C(—8;6). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) Haiitu nauHy Meauanbl BD;

B) HAUTH JJIMHY BLICOTHI, OMyTeHHoil 3 Bepmunbl C;

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 37.

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

2. lokazaTh, 910 BeKTOpHI a(3;2;3), b(3; —2; —3), ¢(—2; —1; —2) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—5; —3; —5) Mo 3TUM BEKTOpaM.

3. Haiitu kocunyc yria mMexiy Bektopamn @ = —2m +n u b = 4m — 4n upu |/m| = 1, |n| = 2,
(m,n) = 3.

4. Haittn np,x, ipu = 3a +cu y = b, te a(l; —1;2), b(3;4; —5), ¢(—3;8; —6).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepHeHIuKyIsspaoro miockoctu AABC, rae A(9;4;1),
B(10;6;5), C(11;9;6).

6. Berauciutsb nioima b napaJiiesorpaMMa, MoCTPOEHHOro HA BeKTopax @ = 4dm +n u b = —4m —2n

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

7. Jlexar sin rouku A(8;1;3), B(7;1;5), C(9;3;0), D(12;2; —5) B oaHoll 1maockocTu?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpanb u3 Bepmuabl E. A(0;0;7), B(—1;—1;5), D(3;2;10), E(5;3;12).

9. HaitTu KocuHyC OCTPOTO YIia MeXKIy MIOCKOCTIMU @ —x +y+2=—9u f:y+ 82— 15=0.
10. CocraBurh ypaBHEHHE ILTOCKOCTH, Tpoxoasreil wepes touxkn A(1;2;4), B(0;4;5), C(5;—1;3), u
HaiiTu paccrosiune or Touku S(4;4;8) 10 ITOM MWIOCKOCTH.

11. CocTaBuTh KaHOHUYECKHE YpABHEHHsI MPIMOii, Tpoxosieit yepe3 Touky M (7; —10; —8) mapasuiesib-

_ e o+l _ y—6 _ z—1
HO TLIOCKOCTH 22 + 5y — z — 2 = () U mepneHauKyJIapHO IpaMoil “ = = = =,

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecaun A(4;0;0),

B(1;-5;2), C(6;3;—1).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUsI MPSMO
x4+ 1y —z2— 6 =0
Sr+2y —10=0"

14. Haiitu npoeknuto Toukn M (—9; —10; —5) Ha miockocts —3x — 6y + 22 = —21.

15. Haiditu yros mMexk iy npsamoit [ : ’%4 = y_—_lﬁ = ZJ{—S U TJIOCKOCTBIO T @ Dx +y — 2z + 11 = 0.

16. Ha miockoctu nan tpeyroibauk ABC' ¢ sepummnamu A(2; —5), B(19; —12) u C(8;1). Tpebyercst:
a) Hanucarh obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmuant 38.

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

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

3. Haiftu xocuHyc yria Mexiay BeKTopamu @ = —m —n u b = —m + 2n upu /m| = 1, |n| = 2,
(m,n) = %.

4. Haitrn npy @, mpn « = @ u y = b+ 3¢, vie a(—4;—6;3), b(=7; —15;6), ¢(2;5; —2).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(8;6;0),
B(9;5;0), C(11;—2;1).

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

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

7. Jlexkar s roukn A(8;2;8), B(9;1;14), C(10;1;13), D(7;4;5) B 0aHO# miaockocTu?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(—9;5;9), B(—5;8;2), D(—8;6;7), E(—4;6;7).

9. HaitTu KocuHyC OCTPOTO YTIiia MeKIy TLIOCKOCTIMA o @y +2 — 11 =0wu f: —8x —y — 4z = —3.

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

11. CocraBuTh ypaBHEHHE IIOCKOCTH 7, Tpoxosieit uepe3 Touky M (10;5; 8) meprneHuKyIapHO TLIOC-
KocTsIM —Z + Yy +2z2=6u —2x +y+32+3=0.

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910i npsimoii, ecau A(7;0;4),
B(14;1;-2), C(13;1; -1).

13. TIpuBecTn K KaHOHUYECKOMY BHJY ODOIIME ypaBHEHUS HPAMOit
—rx—y +4z— 3 =0
—x—3y+32—25=0"

14. Haiitu npoeknuto Touku M (25; —18; —16) Ha miockocts bz — 5y — 62 4+ 33 = 0.

15. Haittn yron mexmy npsamoit [ “”_—_13 = y_—f = % U IJIOCKOCTBIO 7 : 3z +y + 32+ 1 = 0.

16. Ha miockocru jan rpeyrojibuuk ABC' ¢ sepuimnamu A(—3; —3), B(—10; —4) u C'(—11;5). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,
6) maiitu puny Meauansl BD;

B) HaiiTH JAJIMHY BBICOTHI, OMyIeHHOH 13 BeprmuHbl ()

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapmant 39.

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 oTHOmeHun 3 : 2.

2. Jlokasarsb, uro BekTopbl a(0; —3;1), b(—4;5;1), ¢(—1; —3;2) obpasytor 6azuc. PasioxKuTh BEKTOP
d(6;7; —7) MO0 3TUM BEKTOPaM.

3. Haiitn xocunyc yria Mexay BekTopamu @ = 7m —n u b = 2m — n upu |m| = 1, |n| = 2V/3,

(m,m) = §.

4. Haittn np,x, ipu * = b u y = a + 3¢, t1e a(4;9;16), b(—1;2;6), c(—2; —3; —7).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA Ny, epneHaukyasspaoro miockoctu AABC, rme A(5;1;2),
B(14;3;3), C(—3;0;2).

6. BoraucsmmTh 1m10ma b TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOpax a = —3m +2n u b = —2m + 3n

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

7. Kommianapust jiu Bektopbl a(2; —3;7), b(—1;1; —3), ¢(8;4;7)?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepimuabl F. A(—2;1; —2), B(—1;0;0), D(1;3;—-3), E(—3;5;-9).

9. HaiiTu KOCHHYC OCTPOro yIJia MeXKJIY IUIOCKOCTAMH oy — 2 +4=0wu [ :4x + 3y — 7z = —8.

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

11. CocraButh ypaBHeHHE IIOCKOCTH T, TPOXOdIeit uepe3 Touky M (6; —6;7) mepnenuKyaspHo TI0C-
kKoctaM Tz + 2y —32—6=0udz+y—2+6=0.

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

B(6;15;14), C(4;4;5).

13. TIpuBecTn K KAaHOHUYECKOMY BHJLY ODIIME ypaBHEHUS HPAMOit

{ x—5y—2+19=0

r—4y +21=0

14. Haiitu npoeknuto Touku M (—17;22;0) Ha miockocts —6x + 8y + 2z = —25.

15. Haittn yron mexmy npsamoit [ CCT_Q = _i22 = % U IJIOCKOCTBIO T 1 —x + Yy — Hz = —13.

16. Ha wiockocru pan rpeyrojabiuk ABC' ¢ Bepiuunamu A(3; —5), B(14; —7) u C(1; —1). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



