NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuanrt 0.

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

2. Jokazatb, uto BekTOpbl a(5; —4; —5), b(—1; —5; —2), ¢(—1; 3; 2) obpasyior 6asuc. Pa3iokurh BEKTOP
d(—3;1;2) mo 3TuM BEKTOpaM.

3. Haiitn KOCHHYC yryia Mexkiy BekTopamu @ = 6m +8n u b = m + n upu |m| = 2, [n| = /3,
() = 2.

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

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(1;6;2),
B(0;3;=5), C(2;8;8).

6. Boraucnth m01ma b TpeyroabHKa, MOCTPOEHHOT0 HA BEKTOpax @ = m +n u b = m + 2n npu
|m| =4, In| =5, (m,n) = %.

7. Jlexkar s rouku A(2;1;8), B(10;—3;9), C(11; —3;8), D(2;2;6) B 0aHO# mI0CKOCTH !

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'paHb u3 Bepimunbl By. Aj(4; —2;4), As(6;—9;1), A4(4;—4;3), B1(5;—7;2).

9. HaiiTu KocuHyC OCTPOTO YI1a MeKIy MIOCKOCTIMU @ —x —y + 2= —11lu f: —7Tx+ 2z —15=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, WpOXoAgmieit wepes toukm A(—7;-3;2), B(—6;—4;3),
C(—8; —1; —=5), u naiitn paccrosiaue ot Touku S(7;6; —6) 10 3TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOstiieit uepes Touky M (—4;0;2) nepneHauKyasgpHO MI0C-
KOCTaIM T — Yy +2+6=0u —xz + 2y — 824+ 6 = 0.

12. Cocrauth ypasaenne upsaMoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;5;6),

B(7;6;6), C(18;0;5).

13. IlpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUsI MPSMO
9z +y +27=0
r—y+z—2=0

14. Haiitn koopamuaTsl Touku M, cummverpuanoii Touke M (5; —5; —15) OTHOCHTENBHO IIOCKOCTH
=3z +y+ 8z = —29.

wT%:yTJ:%I/IHJIOCKOCTbIO?TZ—ZE—{—QZ/—{—Z—{—E):O.

15. Haittn yron mexmy npsamoit [ :
16. Ha miockocru gan rpeyroasunk ABC ¢ Bepmmnamu A(2; —4), B(6;24) u C(6; —8). 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);

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuanr 1.

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

2. okazath, 9To BeKTOpHl a(5; —1; —5), b(—1;3;0), ¢(3; —5; —1) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(3;5; —5) Mo ITUM BEKTOpaM.

3. HaiiTi KOCHHYC yIa MesK1y BeKTopaMu @ = —2m +4n u b = —m —n upu |m| = 2, |n| = V2,

(M) = 22,

4. Haittn np,x, mpu * = @ n y = b + 2¢, t1e a(2;2; —1), b(9;12; -5), ¢(—5; —6;3).

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

6. BerancanTs 1101ma/1h TPeyroabHIUKa, MOCTPOEHHOTO Ha BeKTOpax @ = 4m +n u b = m + 4n nupn

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

7. Jlexar siu rouku A(4;0;0), B(0; —1;9), C(1;—1;7), D(6;1; —5) B onnoit miockocru?

8. Boruncanth 00beM TeTpasapa ¢ BepumHamu B Toukax P, (), R, S, miomans rpanun PQR u BbIcOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(—8;—8; —1), Q(—1;-9;1), R(2; —11;6), S(—10; —=7; —4).

9. HaitTu KocuHYC OCTPOTO YTIJIa MeXKIY IIOCKOCTAMA v @ —T +y +2 = —2u [ : —6x +4y+9 = 0.
10. CocraBuTh ypaBHeHHe ILIOCKOCTH, Tpoxofsmieit depes3 Toukn A(5; —5; 1), B(10;—4;0), C(7;-3;0),
u HaiiTu paccrosane or Touku S(—1;7;4) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHEHUE ILIOCKOCTH T, IPOXO/sIel depe3 Touky M (—7; —5; —2) mapasuieabHo npsaMoii

=5 _ y—=2 __ z—5 _
57 = 455 = %2 ¥ NepneHuKyIgpHO IIOCKOCTH —T + Yy = —5.

12. Cocraputh ypastuenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(3;2; 1),
B(1;1;-3), C(0;0; —6).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
—x —3y—22—-1=0
20+ 5y +52+4=0"

14. Haiitu npoeknuto Toukn M (5; —20; —18) Ha miaockocTh —2x + by + 4z = —47.

. w7, z—3 __ y=5 _ 2-=8 . —
15. Haiitm yron mexry npamoit [ @ %52 = 22 = 2 1 miockocThio 7 @ —37 —y — 32 + 3 = 0.

16. Ha mnockoctu gan tpeyroiabauk ABC ¢ epmumnamu A(—3;4), B(—12;17) u C(1;16). 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);
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’K) HAWTH KOODJAMHATH TOUKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuanr 2.

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

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

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

(M) = 22,

4. Haittu p, @, ipu € = b+ cn y = a, tie a(1;-1;2), b(—2;1;2), ¢(2;2; —1).

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

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

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

7. Komuianapust jin Bekropsl a(0; —1;2), b(1; =9;7), ¢(—2;9; —6)7

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunabl Ay. A(4;3;3), B(3;10;—4), D(2;6;1), A;1(5;1;4).

9. HaiiTu KOCHHYC OCTPOr0 yIJia MEXKIY IIOCKOCTAME v : —x — 2y +2 =4 u [ : 4o + 4y + 12 = 0.

10. Bagana mupamuga SABC koopaunatamu Bepmua A(—4;1; 1), B(—3;10;0), C(-3;0;1), S(0; =7;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Bepruubl S J0 wiockoctu ABC.

11. CoctaButh ypaBHeHHe IIOCKOCTH 7, TPOXosiiedi depes Touky M (6;5;4) mapaiiegbHO TpsMOii

z+1 _ y—1 _ z+1

3 = 3 = =5 W UePHeHJUKYJIApHO 1yockoctn —2x + 5y + 2 — 1 =0,

12. CocraButh ypasaenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(1;5;5),

B(3;0;12), C(0;8;1).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

r+y—z—12=0
—3r—2y—42—26=0"

14. Haiitu npoeknuto Touku M (46; 5;27) Ha miockocts —9z — 3y — 7z = —62.

225 = ¥l = =8 g ockocetbio T 1 31 4 2y — 32 = —4.

15. Haittm yron mexmy npsmoit [ :

16. Ha wiockocru gan rpeyrosibiuk ABC' ¢ Bepimnavmu A(—1; —1), B(2;20) u C'(—25;23). Tpebyercst:
a) Hamucarh obimue ypasHenust npaMbix AB u AC;

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
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 D,C7, a M nemur pedbpo AA; B orhomenun 2 : 1.

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

3. Haiftu KOCHHYC yI/Ia Mexay BeKTOpaMu @ = —2m — 3n u b = —2m — 2n upn |m| = /3, |n| = 2,

(m,n) =2
4. Haitrn npy@, ipn @ = a u y = b+ ¢, vie a(2;—4; =3), b(=1;5;1), ¢(1;0; —6).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;9;5),
B(3;5;10), C(1;6;7).

6. BeraucnTh 1101181 TPEYTOJIbHUKA, MMOCTPOEHHOTI0 Ha BeKTopax @ = m — 4n u b = —m — 3n nupn
lm| =3, In| =3, (m,n) =2
7 ? ) 4 "

7. Kommanapust s Bektopsl a(10; —1; —9), b(—3;1;2), ¢(1;0; —1)?

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl By. Aq(1;4;7), A3(10;6;1), A4(9;5;0), B1(7;5;2).

9. HaitTu KocuHyC OCTPOTO YIIa MeyKIy MIOCKOCTAMU « @ 4x + 8y +4z=14un f: —x — 2+ 8 =0.

10. Bamana mupamuma SABC koopamnatamu sepmua A(—9;8;—5), B(—7;11;—-4), C(-8;7;-5),
S(—6;—7;0):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHUe MIOCKOCTH 7, TPOXOsiiieil depe3 Touky M (2;4;9) nepneHauKyJspHO TLI0C-
KOCTIM D +y +2—2=0u -2z — 2y — 2 = —6.

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

B(10;3;6), C(12;6; —1).

13. IIpuBecTy K KAHOHMYECKOMY BHy OOIIHe ypaBHEeHHs IIPAMON
—2r+3y—32+18=0
r —2y— 2 —11=0"

14. Haiitu npoeknuto Touku M (—5; —26;10) na miockocts © — 6y + 2 — 9 = 0.

15. HaidiTu yros mexk iy npsamoit [ : _i26 == %7 M TJIOCKOCTHIO 7 : o + 3y + 22 — 15 = 0.

16. Ha miockocru gaun tpeyronbauk ABC ¢ sepmunavu A(—2; —1), B(—19; —8) u C'(—8;5). Tpebyer-
cst: (a) Hamucarh obiue ypapuenus npsambix AB u AC|

6) maiitu nauHy mMeauansl BD;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

TN TN N TN N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
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. JlokazaTh, 910 BeKTOpHI a(3; —1; —2), b(2; —2; —1), ¢(—5;2;2) obpaszytor 6azuc. Pa3nokurh BEKTOP
d(—4;0;3) mo 3TUM BEKTOpaM.

3. Haiiti KOCHHYC yI/Ia Mexay BeKTOpaMi @ = —2m —n u b= —7Tm — 2n npu |/m| = 1, |n| = 2v/2,
(m,n) = .

4. Haittn np,x, mpu * = @ u y = 3b + ¢, tme a(—1;1; =3), b(—2;2; —5), c(1; —10; 20).

5. HaiiTu KoOpIuHATHI €IMHIYHOTO BEKTOPA Ny, MepneHauKyasspaoro miockoctu AABC, rme A(8;0; 2),
B(14;2;3), C(1;—1;2).

6. BeraucanTh 1m0I1a1s napaJsiejorpaMMa, ITOCTPOeHHOTO Ha BeKTopax @ = 4dm +2n u b = 2m + 2n

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

7. Kommnanapuer i sexropsl AB, AC, AD, rae A(4;9;6), B(5;7;9), C(11;5;13), D(7;10;6)?

8. Beramcaunrsh 00beM Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl Q. P(7;—9;3), Q(—1; —6;—5), R(2;—-7;4), S(2; —7; —2).

9. HaiiTu KocuHyC OCTPOTO YIa Me¥KIYy MIOCKOCTIAMU ¢ : —x + 2y +2z=—-5bu ff:—x —3y+6=0.

10. CocraBuTh ypaBHeHHWE ILIOCKOCTH, Wpoxoigamieit wepes toukm A(—3;-5;8), B(—4;—4;7),
C(—1;—4;9), u naiitn paccrosiume ot ToukH S(2; —6; —1) 70 9TO¥ MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, IIPOXOJsiieil uepes Touky M (2;8; —7) nepneHguKyasgpHO MI0C-
KOCTIM 20 — 3y +2 —8=0unw2x—y — 2= —9>.

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecan A(5;1;4),

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

13. [IpuBecTH K KaHOHHYECKOMY BUJLy OOIIHe ypaBHEHHs IIPIMOii
r—y+z—3=0
—2r—2y—2+28=0"

14. Haiitu npoeknuto Toukn M (14; —10; —7) Ha miaockocTh —2x + 4y + 3z = —31.

15. Haiitn yros mMexk iy npsamoit [ : ’”_—*14 = y_—_ll = £ W mI0CKOCThIO T : —2x + 4y + 62 = 12.

16. Ha miockoctu nan Tpeyroibauk ABC ¢ Bepuunamu A(4;0), B(—10; —2) u C(—20; —24). Tpebyer-
cst: (a) Hanmcarb obiue ypasaenus nupsambix AB u AC

6) Haiitu mauHy Meauanbl BD;

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

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuanr 5.

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

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

3. Haiitn KOCHHYC yriia MezKiy BekTopaMu a@ = —4m —2n u b= —6m — 2n npu |/m| = 1, |n| = 2V/3,

(M) = o,

4. Haittn np,x, ipu = 3a +cu y = b, t1e a(2; —1; 1), b(—4;1; -2), ¢(—10; —2;9).

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

6. BeraucanTs miona b mapaJuieaorpaMmMa, ToCTPOEHHOTO Ha BeKTopax a = —3m +n u b =3m +4n
npu |m| =3, |n| =2, (m,n) =27
p ) - 4 ) - 4

7. Jlexar sin rouku A(3;7;3), B(1;8;0), C(4;9;1), D(0;8;0) B 0aH0ii 1w10ckocTU?

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

9. HaitTu KocuHYC OCTPOTO YTIiia MeKIy ILIOCKOCTAMA o ' x — (y+T7z=11uf:x4+y—9=0.

10. Bamana mupamuga SABC koopaunaramu Bepmun A(8;2; —7), B(9;1;—4), C(7;1;=5), S(4;4;3):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHHYECKHUE YPABHEHUS TIPSMO, poxosieii vepe3 Touky M (8; —3; —2) mapasureanHo

o - wor—4 _ y—1 _ 245
IJIOCKOCTH 22 +y — 72 — 6 = 0 1 nepneHjuKyIsipHO npamoii 5= = 5= = =2,

12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 110 910# npsimoii, ecau A(6;8;7),

B(5;5;9), C(7;10;6).

13. IIpuBecTu K KaHOHMYIECKOMY BHY OOIIUe ypaBHEHUS HPAMOiL
—r+4y+22-27=0
—r—y+2—4=0"

14. Haiitu npoeknuto Touku M (—9; —19; —25) Ha miockocts —3x — Ty — 4z + 36 = 0.

25 = 2 = =1 g ockocrbio T x — y + 2 4+ 13 = 0.

15. Haittm yron mexmy npsamoit [ :
16. Ha miockocru gan rpeyroibuuk ABC ¢ sepumnamu A(2; —5), B(—16; —4) u C'(—14;19). 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 reomerpusi» 2021. ['pynma IBM4-12B.
Bapuanr 6.

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

2. Jlokazarb, 4t0o BeKTOpHI a(—4; —3; —5), b(—2;1;0), ¢(—3; —1; —3) obpasywor 6a3uc. Pa3iokurh BeK-
top d(—2; —9; —10) mo 3TUM BEKTOpaM.

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

(M) = 22,

4. Haittn np,x, mpu * = b n y = a + 3¢, tae a(—9;8; -9), b(1; —3; —1), c(3; —1;4).

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

6. Burauc/iuTh miomnia b napaJsiie/iorpaMma, mocTpOeHHOTO Ha BeKTopax @ = 4m +3n u b =2m — 4n

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

7. Kommnanapust Jiu  Bekropel AB, AC, AD, rvae A(0;9;0), B(—4;14;—-1), C(-3;13;-1),
D(—5;15;—-1)?

8. Boruucaurb o0beM TeTpasdjipa ¢ BepmuHamu B Toukax P, (@), R, S, miomans rpanu PQR u BbICOTYy,
OLLYLIEHHYIO HA 3Ty rpadb u3 Bepuuubl S. P(5;6; —8), Q(1;9; —7), R(7;4;-3), S(6;5;2).

9. Haiitu KOoCHHYC OCTPOTO YIJIa MEXKIy IIOCKOCTAMHA @ —x + 2y + 12 =0wu §:x — by — 2z = 8.

10. 3agana mupamuna SABC koopaunaramu sepmmua A(2;1; —7), B(11;5; —=8), C(3;2;=7), S(6; —7;7):
a) cocTaBUThH ypaBHenue miockoctn ABC,
6) HaiiTu paccrosHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHEHHE IIIOCKOCTH T, TPOXosIieii yepe3 Touky M (3; —8; —9) napaJiiebHO MpsiMbIM
z—6 _ y+7 _ z+1 n 2T — y=—1 __ 246

1 2 1 5 1 1

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(7;8;3),

B(6;10;6), C'(4;13;11).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
—3r—y+32—17=0
do+y— 2 +28=0"

14. Haiitu koopgunarsl Touku M, cummerpuunoit Touke M (4; —21; —22) OTHOCHTEJBHO ILJIOCKOCTH
—x + 8y + Tz = —41.

15. Haiitu yroa mexmy mpamoi [ : 252 = ¥=8 — 223 y prockocTtpio T2 2 — 3y + 2 = 9.
—3 2 1

16. Ha mwrockoctu man tpeyropuuk ABC ¢ Bepmunavu A(1;4), B(—25; —14) u C(—11;8). Tpebyercst:
a) HamucaTh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N TN N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuanr 7.

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

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

3. Haiitn Kocmuyc yria Mexkay BekTopaMnm @ = m —n u b = —7m + 2n npu |m| = 1, |n| = 2v/2,
(m,n) = 7.

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

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(9;0; 8),
B(8;4;9), C(10;—9;6).

6. BeraucmTh mI0Ia/ib TpeyrojabHuKa, MMOCTPOEHHOTO Ha BeKTOpax a = —4m —2nu b = —4m —n
upn [m| =5, [n| = 2, (m,n) = 7.
7. Kommnanapust s Bektopsl a(1l; —3; —5), b(—1;0; —1), e(—1; —1; —=3)?

8. Berunciuth o0bem napasaenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepimunabl F. A(—3;—8;0), B(—1;-8;1), D(—6;—1;—8), E(—5; —10;1).

9. HaitTu KocuHyC OCTPOTO YI1a MeXKIY MIOCKOCTAMA ¢ : —y + 22 +4=0u f: 4o —y+ 32 = 1.
10. CocraBuTh ypaBHEHEE ILIOCKOCTH, Tpoxosiieii vepe3 Touknu A(—4;9;0), B(—3;8;7), C(—5;11; —8),
u HaiiTu paccrosane or Touku S(3;7; —1) 10 9TOi MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HpOXojsrieii depe3 Touky M (—5;0;8) mapaiaeabHO MpsIMbIM
z—1 _ y—4 _ 243 " z—2 y+4 _ 2z

2 8 -1 1 -1 0"

12. Cocraputh ypastuenne npsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(7;2; 3),
B(9;—1;-2), C(8;1;1).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPAaBHEHUS TPAMOi

—br+vy —22=0

—3r—y+2—17=0"

14. Hafitu koopamuaTel Toukn M, cummerpuanoii Touke M (8;0; 1) oTHOCHTENBHO MI0CKOCTH T2 — 3y —
2z —23 =0.

15. Haiitu yrosr Mexkny mpsimoif [ : 20 = 4= = 248 y mockocTnio 7 1 —4z + 6y — 2z + 12 = 0.
y y -1 1 -1

16. Ha mutockocru pan rpeyronbuuk ABC ¢ sepumnamu A(2;1), B(—4;18) u C(10; 13). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauHy Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapuanrt 8.

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

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

3. HaiiTn kocHHYyC yIra MeKIy BeKTOpaMim @ = —m — 2n u b = m + 4n npu |m| = 4, |n| = V2,

(M) = 22,

4. Haiirn np,x, upn € = a +2c u y = b, rae a(14; —9;14), b(2; —4;5), ¢(—5;6; —7).

5. Haiitu KoOpIHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(5;2;8),
B(2;3;7), C(10; 1; 10).

6. BeraucanTs mioma b napaJsiiegorpamMma, ToOCTPOEHHOIO Ha BeKTopax a = —3m —4nu b=m —4n

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

7. Jlexar sin rouku A(6;0;8), B(13;3;12), C(14;3;13), D(1;—2;5) B 0anoii miockocTu?

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

9. HaitiTu KocuHyC OCTPOTO YIiia MeKIy IIOCKOCTAMU v : 2x —4dy —z=11u f: —x+2y+2=0.

10. 3Bamama mmpamuma SABC koopmmmatamu Beprua  A(4;0;—9), B(6;1;—-10), C(5;—-2;-9),
S(0; —5;5):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBurh ypaBHeHHe IJIOCKOCTH T, Npoxojsrieii depe3 rouky M (1;2; —1) napaiaeabHO MpsiMbIM
z—1 _ y+3 __ z2—5 " TH+7 _ Yy=5 _ z=2

1 5 1 -2 -1 -1

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 roit npsamoit, ecan A(0; 3;5),

B(2;6;1), C(—3;—1;10).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypDaBHEHUSA MPIMON
r—3y+z2—13=0
—x+5y  +23=0"

14. Haiitu koopaunarel Touku M, cuvmmerpuanoii Touke M (3;14;7) OTHOCHTENBHO MJIOCKOCTH —22 —
9y — 7z = 20.

. L7 z—2 _ y—8 _ z+3 . _
15. Haiitm yrom mexxmy npamoit [ : = = £ = = i miockocTbio 7 : 27 +y + 2z — 9 = 0,

16. Ha mwrockoctu man tpeyroipuuk ABC' ¢ Bepmunamu A(1; —4), B(3; —18) u C'(13; —16). Tpebyetcst:
a) HamucaTh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHO 13 Beprumubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N TN N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuanrt 9.

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

2. Jlokasarb, uto BekTOpB a(—4;—2;—5), b(5;2;6), c(4;3;4) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(3;3;3) Mo 3TUM BEKTOPaM.

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

(m,m) = 3.

4. Haittn np, @, mpu * = @ u y = 2b + ¢, tae a(—1; =5;1), b(—1;3; —2), c(8; —4;3).

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

6. BeraucanTs miioma b mapaJsiiejorpamMmMa, ToCTPOEHHOIO Ha BeKTopax a = —m +3n u b =3m —2n

mpu [m| =2, |n| =4, (m,n) = 1.

7. Kommnanapuer i sexropst AB, AC, AD, rae A(7;5;9), B(8;4;3), C(9;8;16), D(12;7;4)?

8. Boeruncurh 00bem Terpasgpa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BoicoTy,
OMYIIEHHYIO HA 9TY rpanb u3 Bepuunbl B. A(—5;6; —8), B(—6; —1; —10), C(—4;14; —5), D(—3;5; —4).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMEA ¢ : 20 — 2y +z2=—4u f: -3z +2—8 =0.

10. CocraBuTh ypaBHEHHWE ILIOCKOCTH, Tpoxoigmieit wepes toukm A(—9;—5;5), B(—8;—4;4),
C(—10; =3;7), u HaiiTn paccrosigue ot Touku S(—8; —7;1) A0 3T0¥ MIOCKOCTH.

11. CocraBuTh KAHOHWYECKWE YDABHEHUs IPAMOil, Ipoxosiei yepe3 Touky M (5;5; —2) mapaJiieabHo
y—>

z+1 _z—1
1

3 1 -

MJIOCKOCTH T + 2y + 42 = 4 1 NepUeHIuKYIIpHO MPAMO

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(2;0;7),
B(11;2;12), C(6;1;9).
13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON

20 —2y—2—-21=0

r+y +1=0"

14. Haiitu npoeknuto Toukn M (—10; —8;26) Ha mirockocts —bx — 3y + 10z + 68 = 0.

15. Haiitu yros mMexk iy npsamoit [ : x_—*26 = y_—_; =

z—T
-2

M TJIOCKOCTBIO T @ —x — 2y + 2 — 2 = 0.

16. Ha mnockoctn maun rpeyronsuuk ABC ¢ sepmunavu A(4;4), B(18;2) u C(—4; —4). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

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

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 10.

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

2. lokazath, 910 BeKTOpHl a(—1;—2;1), b(—6;—3;5), ¢(6;5; —5) 0bpaszytor 6azuc. Pa3noxkurs BEKTOP
d(4;5; —3) Mo ITUM BEKTOPaM.

3. Haiitn KocHHYC yria Mexiy BeKTopamu @ = —3m +4n u b = 2m — 2n npu |m| = /3, |n| = 2,
(m,n) = §.
4. Hafitu np,@, tpu € = bu y = 3a + ¢, rie a(2; —1;3), b(—1;1; =5), c(—6;1; —14).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIspaoro miockoctu AABC, e A(4;9;2),
B(5;14;4), C(5;13;5).

6. BerauciuTh miIomna/ib napaJjiejorpaMMa, IMOCTPOEHHOTO Ha BeKTOpax a = —3m+4n u b = 4m+2n
wput [m| = 1, || = 4, () = 2.

7. Jlexar sin rouku A(0;3;3), B(—1;1;3), C(0;2;2), D(1;9;7) B oauoil 1wiockocru?

8. Buruncauth 00beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ar Az n BbI-
COTY, OLYIIEHHYIO Ha 3Ty rpanb u3 Bepmuabl Ay. Aq(3;7;6), A(6;9;—1), A3(2;6;2), A4(5;8;10).

9. HaitTu KocuHyC OCTPOTO YIa Me¥KIy MIOCKOCTAMU @ —3x —y —4z=—-bu f: -2y —z— 14 =0.
10. Bamama mwmpammma SABC  koopmunatamu Bepruu  A(3;6;—7), B(4;3;—11), C(1;14;2),
S(—2;—5;4):

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

11. CocraBuTh ypaBHEeHHe IIOCKOCTH T, Tpoxosiieii uepes Touky M (9; 0; —10) meprnenuKyIsipHO TLI0C-
KOCTIM T — 2y — 2 =70 —x + dy + 2z = 3.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 1oit npamoit, ecan A(1;4;7),

B(0;6;8), C(—1;7;8).

13. IlpuBecTu K KAHOHHYIECKOMY BHJIY OOIUE ypaBHEHUSA HPAMOiL
T4y —13=0
4o —2y+2z+18=0"

14. Haiitu xoopauuarsr Touku My, cuvmmerpuanoii Touke M (18; —11;18) orHOCHTENBHO IIOCKOCTH
6z — 3y + Tz = 32.

15. Haittu yron mexmy npsamoit [ : %Jf =L —2zF

—j—TlﬂnJIOCKOCTbIOW:—x—i-y—z:&

16. Ha mnockoctu man tpeyronpuauk ABC ¢ Bepmunavu A(3; —2), B(—8; —4) u C'(—1; —10). Tpebyer-
cst: (a) Hammcarh obiue ypapaenus npsambix AB u AC

6) maiitu puny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprumubl C;

I) HaIucaTh 00lee ypaBHEHHe CepeIMHHOrO epneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 11.

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

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

3. Hajiti KOCHHYC yryia MesKiy BekTopamm @ = m +2n u b = 2m — n upu |m| = 2, [n| = V2,

(M) = 22,

4. Haittn np,, ipu * = @ +cu y = b, rae a(—7;7; —6), b(—2;4; —3), c(2; —7;4).

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

6. BerancgmTh miomaib TpeyroJbHuKa, MOCTPOEHHOIO HA BeKTopax @ = —m —n u b = 2m — n upn

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

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

8. Beramcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—1;3;—1), B(—9; —6;5), D(—3;—2;2), A;(0;5; —2).

9. HaitTu KocuHYC OCTPOTO YIIa MeKIY TLIOCKOCTAMU v @ —3x +y — 2z =1u f:2x — 3y + 12 =0.

10. Bamanma mmpamuma SABC koopmmmatamu wepmmu A(—1;5;—2), B(2;10;—-1), C(-2;2;-2),
S(=5; =7, =7):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHeHHE MJIOCKOCTH T, TPOXosiieil depe3 1ouky M (—4; —2; —1) nepneHanKyaspHO
WI0CKOCTSIM — — Yy + 72 +4 =0 —z — 2y + 62 — 5 =0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(6; 1;4),
B(11;8;13), C(3; —3; —1).
13. IIpuBecTn K KaHOHHYIECKOMY BHJLY OOIHE ypaBHEHUs HPIMOit
—x —2y+2+10=0
Sr+ vy —2—23=0"

14. Haiitu npoeknuto Touku M (—30; —28;9) na miaockocts —6x — by + 22 — 78 = 0.

15. HaidiTu yros mexk iy npsamoit [ : xT” = y—Ig = 252 M TJIOCKOCTBIO 7 @ —2x — 3y + 22 = 10.

16. Ha miockoctn gan tpeyronbauk ABC ¢ sepmunavu A(—1; —3), B(—22; —6) u C'(5; —9). Tpebyer-
cst: (a) Hamucarh obiue ypapaenus npsambix AB u AC

6) maiitu nauHy Meauansl BD;

B) HATW JJTMHY BBICOTHI, OMYIIEHHO 13 Bepriuabl C';

) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue 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 reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 12.

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

3. HaiiTn kocuHyC yria Mexiy BeKTOpaMim @ = —m +mn u b = 9m — 4n npu |m| = /3, |n| = 2,

(m,m) = §.

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

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

6. BeraucimTh 1JI0IMAAL Tapa/LieorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = m+3nu b= —m + 4n

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

7. Jlexar sin rouku A(0;2;8), B(—1;0;8), C(—2;—-3;9), D(—3;—6;10) B 0aHoii mwiockocTu?

8. Buruncauth o0beM TeTpasapa ¢ BepimmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpann As A3 A4 n BbI-
COTY, OMYNIEHHYIO HA 3Ty rpaHb u3 Beputunbl Aq. Ay (—6;4; —5), As(—4;9;0), A3(—5;5; —3), A4(0; 16;8).

9. HaitTu KocuHyC OCTPOTO YIiIa Me¥KIy MIOCKOCTAME ¢ : 3x +2y+2=10m B : -2y + 32+ 2= 0.

10. Bamana mupamuga SABC koopaunaramu Bepmua A(5; —3;7), B(8;3;9), C(6;2;8), S(4;3;6):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot Bepruubl S J0 wiockoctu ABC.

11. CocTaBuTh KAHOHHYECKWE YPABHEHHsI MPSIMOii, mpoxosimeii depe3 Touky M (—2; —9;0) mapamiennb-

_ o -5 _ y—1 _ z-2
HO TJIOCKOCTH —5Z + Y + 2 — 8 = () m nepuenuKyJIgapHO NpsIMoil == = 5= = 5=,

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# mpsimoii, ecau A(9;7; 1),

B(0;17;0), C(8;8;1).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
—x +2y+2—13=0
-2+ y +2—-12=0"

14. Haiitu npoeknuto Touku M (—31; —13;30) Ha miockocts —7z — y + 5z — 80 = 0.

28 = 428 = =7 g yiockoeTbio : —x +y — 22 + 8 = 0.

15. Haittn yron mexmy npsamoit [ :
16. Ha wiockocru gan rpeyrosibiuk ABC' ¢ Bepimnamu A(—1;2), B(2; —19) u C'(—13;14). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu juny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl ('

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



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

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q = KM, rne K — cepenuna pedopa CC1, a M nemut pedbpo AD B oTHOIMEHNN 3 : 2.

2. Hokaszarb, uro Bektopel a(—1;1;4), b(2;6;5), ¢(—1;0;2) obpasyior 6azumc. Pa3ioxKuTh BEKTOp
d(—5; —4;5) Mo ITUM BEKTOpaM.

3. HaiiTn kocumyC yria Mexiy BeKTOpaMim @ = —3m —6n u b = m + n npn |m| = 2, |n| = V2,

(M) = 22,

4. Hafitn up, @, upu @ = b+ 3c n y = a, vae a(2; -3; =3), b(=25,17;9), ¢(7; =5 -2).

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

6. BeraucyimTs mIomaib napaJsieiorpaMma, MoCTPOEHHONo Ha BeKTopax @ = —3m—+3nun b = —m-+4n

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

7. Jlexkar s rouku A(2;5;1), B(2;4;3), C(3;5;2), D(3;4;4) B 0auH0# miockocTu?

8. Bouruncanrh o0bem mapasnenenunena A; Ay AsAy4B1 By B3 By, mnomans rpaaun A; Ay A3 Ay m BicoTy,
OIYIIEHHYIO Ha 3Ty IPaHb u3 Bepiunbl By. A;(—3; —8; —2), As(1; —5; —5), A4(2; —4; —2), B1(—2; —7;3).

9. HaitTu KocuHyC OCTPOTO YIiia MeKIy TLIOCKOCTIMU o @ —y + 2+ 12=0wu §: 32 — 8y — 2 = 6.
10. CocraBuTh ypaBHeHHe MIOCKOCTH, poxosiieit gepe3 Touku A(5; —7;10), B(6; —6;8), C(6; —5;11),
u HaiiTu paccrosane or Touku S(—8;2;8) 10 ITOi MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (6; —5; —9) mapasuiesib-

z+l y+7 _ 2=3

HO TJIOCKOCTH 2% + y — 2z — 9 = ( ¥ mepneHuKyIspHO TPIMOit =3 5 T

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

B(3;3;4), C(5;—2; —4).

13. [lpuBecTn K KAHOHUIECKOMY BUJIY OOIIHE YPABHEHHUS MPSMOit
—-dr—y — 2 —8=0
Te+3y+2:—7=0"

14. Haittu npoekruio touku M (6;4;4) na mwiockocts © — 2y + 2 = 26.

15. Haiitu yros mMexk iy npsamoit [ : ’”_—*17 = %l = % M TIOCKOCTHIO 7 : 6 +y — 2 + 11 = 0.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmunamu A(—4; —2), B(—15; —4) u C(0;6). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauadbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 14.

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

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

3. Haiitn xocunyc yria Mexay BekTopamu @ = m —n u b = 2m — 4n npu |m| = 2V/3, |n| = 3,

(m,m) = §.

4. Haittn np,x, mpu * = b+ cu y = a, rae a(2; —6;1), b(3; =7;2), c(—7;4;1).

5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHuKyIspaoro miockoctu AABC, e A(7;2;9),
B(8;3;9), C(6;11;10).

6. Berancuth maoma b TpeyroabHuKa, MOCTPOEHHOrO Ha BeKTOpax a = 4m +4n u b = —4m +n nupu

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

7. Jlexar jin rouku A(6;6;4), B(9;7;5), C(—2;3;—4), D(1;4;6) B 00Ol 1710CKOCTHT

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTy,
OMYIIEHHYIO Ha 3Ty Ipanb u3 Bepiuabl A. A(—2;5;12), B(3;2;7), C(5;1;5), D(11;8;14).

9. HaiiTu KocuHYC OCTPOTO YIIa MeyKIy IIOCKOCTAMHA ¢ : ¢ + 2z —2=0mu 3 : 5x + by + 2z = 11.

10. CocraBuTh ypaBHEHHE ILIOCKOCTH, mpoxomsmeir uepes toukn A(—10; —10; —9), B(—9;—8;—10),
C(—13; —13; —5), u HaiiTn paccrosaue ot To4ku S(2; —3; —5) 10 9TOi MIOCKOCTH.

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOJsieil yepe3 Touky M (—1; —8;3) mapaieabHo mpsaMoii

z+3 _ y—1 _ z+4 _
2 = 4= = Z5° 1 IepueHuKyIsapHO WIOCKOCTH 72 — 2y + 32 — 3 = 0.

12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;4; 1),

B(14;0;2), C(3;9;0).

13. [IpuBecTn K KAHOHHYECKOMY BHIY OOINMe ypaBHEHHS HPIMO
—2r—2y+5z—1=0
—x+y+22-13=0"

14. Haiitu npoeknuto Toukn M (—13; —36; —32) na miaockocts —4z — Ty — 62 — 92 = 0.

15. Haiitu yros mMexk iy npsamoit [ : %’4 = y—IQ = % u mnockocThio T 1 —4xr +y + 32 +4 = 0.

16. Ha miockoctu man tpeyroabauk ABC ¢ Bepmmmaamu A(—3;0), B(—8; —15) u C(—5;6). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB n AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 15.

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, 910 BeKTOpHI a(—3;4; —3), b(5; —5;4), ¢(—4;5; —3) obpaszytor 6azuc. Pa3noxkurh BEKTOP
d(1;0;1) mo sTUM BeKTOpaM.

. _
3. Haifrn kocumyc yria Mexkay BeKTopaMu @ = m—nunb=2m—nnpu /m| =2, [n| =3, (m,n) = 3.

4. Haittn np, @, ipu & = b+ cn y = a, rae a(3; —2;4), b(2; —1;3), ¢(—3;7;3).
5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rie A(7;4;5),
B(12;7;4), C(4;2;6).

6. BorauciuTh 1110111a,/1b HapaJiie/iorpaMma, lMocTpoeHHOro Ha BeKTopax a = —4m—3nu b = —2m+2n
np |m| =2, n| = 4, (m,m) = 2.

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(3;4;0), B(2;5;—2), C(9;9;1), D(5;5;1)?

8. Beraucurh 06bem Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, mromans rpann ABD u BhICOTY,
OLYIIEHHYIO Ha 3Ty rpanb u3 sepmunabl C. A(8; —4;3), B(8;—2;2), C(9;—9;6), D(—2;4;0).

9. Haiitu KocuHYC OCTPOTO yTIiia MEXKIy MJIOCKOCTAMA T — (y+2=5u f:—x+y—4=0.

10. CocraBuTh ypaBHEHHe ILIOCKOCTH, NpoXojsineil depe3 touku A(—8;8;—3), B(—6;11;-8),
C(=9;7;,—1), u maiitu paccrosuue ot Toukn S(—8;7; —4) 10 ITO¥ IIOCKOCTH.

11. CocraBurh ypaBHEHHE HJIOCKOCTH T, npoxojsiieil depes Touky M (4;5;8) napajiejsbHO IPAMbIM
z+6 _ y+6 _ 2—3 z—1 y—4 _ z—6

-5 —2 5 —3 S
12. CocraButh ypasHenue npsaMoil AB u HaiiTu paccrosiaue ot Touku C' 10 910i npsimoii, ecu A(7;2;6),
B(10;4;5), C(11;5;5).
13. TIpuBecTn K KaHOHUYECKOMY BHY ODOIIHE ypPaBHEHUS TPAMOit
r+3y— 2z —10=0
—x—Ty+22+24=0"

14. Haiitu mpoekmuio toukn M (1; —2; —12) #a wrockocts x + 2y + 2z = —9.
15. Haiiru yrost mexy upsamoit [ @ % = 4 = Z})L—g U IJIOCKOCTBIO T : & — 3y + 2 = 7.

16. Ha miaockocrn man tpeyroabauk ABC ¢ Bepmmuamu A(—5;1), B(—12;2) u C(—1; —3). Tpebyercs:
a) HanucaTh obiue ypasHeHus npaMbix AB u AC;

0) maiiru puuny meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi u3 BeprmHbl C;

I) HamucaTh oblee ypaBHEHHe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypapaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

’K) HAWTH KOODAMHATH TOYKH F', cuMMeTpudHoil Touke B otHOCHTEIHHO npsimoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 16.

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

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

3. Haiitn xocumyc yria Mexay Bektopamn @ = —6m +n u b = 4m —n opu |m| = 1, |n| = 2V/3,
(m,n) = §.
4. Haittn np,x, mpu = b u y = 2a + 2¢, rae a(—5; —2; —=3), b(—2; —1; -2), c(5;5;4).

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

6. BeraucmTh 1mIona/ b TpeyroabHuKa, IMOCTPOSHHOI0 Ha BeKTOpax a = —4dm +n u b = —2m + 2n
npu |m| =5, |n| =5, (m,n) = 3"
’ ’ ) 4 "

7. Kommianapust s Bektopsl a(—5;4;9), b(5; —3; —8), ¢(1; —2; —3)7

8. Boerancuth 00bem Terpaszipa ¢ Bepumnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbIcOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl D. A(5; —6; —2), B(8;3;2), C(2;—3;—6), D(7;,—7;1).

9. HaiiTu KOCHHYC OCTPOro yIjia MeXKJIY IUIOCKOCTAME v —x — 2y +6 =0u §: 4o —y — 42 = 9.

10. CocraBuTh ypaBHeHHIe IOCKOCTH, TPOXoIsdmeil uepes Toukn A(—3; —1;1), B(—2;—2;2), C(—4;1;9),
u HaiiTu paccrosane or Touku S(—8;7;7) 10 9TOil MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, IIPOXOJsIieit uepe3 Touky M (—2;2; 3) nepneHjauKyasgpHoO MI0C-
koctaMm 4 —y+4z=0u -3z +y — 5z —2=0.

12. Cocraputh ypasaenne upsamoil AB u naiitu paccrosiaue ot Touku C' 110 370# npsimoii, ecan A(2;7;9),
B(5;6;7), C(6;6;6).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIHE yPABHEHUS TPAMOi

r+y+22+1=0
4or+5y+32—4=0"

14. Haiitu npoeknuto Toukn M (28;12; —33) na miockocts 9z + 4y — 8z + 80 = 0.
2

15. Haittn yroo meskay npsivoit [ @ 222 = 222 = 2 y rockoerbio 7 @ 27 + 2y — 2z — 11 = 0.

-1
16. Ha miockocru man Tpeyroibauk ABC' ¢ epmunamu A(—4; —3), B(—11;—4) u C(—10; —9). Tpe-
Oyercst: (a) namucars obuiue ypasHenusi nupsimbix AB u AC;

6) Haiitu mauHy Meauadbl BD;

B) HAUTHU JJIUHY BBICOTHI, ONYIIEeHHON 13 Bepiruabl ('

1) Hamucath oblee ypaBaenue Guccekrpuch yria BAC,

(
(8)
(r) manmucarh oOIIee ypaBHEHHE CEePeIUHHOTO HepHeHauKyasapa K cropore AC)
(
(e) maiftu KoopauHATHl TOUYKH E — nepecedenus nupsmeix (1) u (x);

(

’K) HATH KOODAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE HHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 17.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa A1D, a M penut pedbpo AB B orHOmenun 3 : 1.

2. lokazath, 9T0 BeKTOpHl a(—1;—4;0), b(—2;2; —1), ¢(3; —3;2) obpa3zytor 6azuc. Pa3noxkurh BEKTOP
d(2; —2;3) mo 3TUM BEKTOPaM.
3. HaiiTi KocHHYC yra Mexkiy BeKTopamu @ = —m +n u b = —9m + 5n upu |m| = /2, |n| = 2,

s

Z.
4. Haiiru np,x, npu « = @ + 2c u y = b, rae a(=8;1;5), b(=2;2;3), e(1; 1; ~1).

(m,m) =

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHaukyasspaoro miockoctu AABC, rme A(0;3;9),
B(3;4;12), C(1;2; 7).

6. Berauc s niornia b napaﬂﬂeﬂorpaMMa MIOCTPOEHHOTO Ha BeKTOpax a = —2m+4nu b = —4m+4n
npu jm| =2, |n| =3, (m,n) = .

7. Jlexkar s rouku A(9;2;3), B(15;7;9), C(8;0;3), D(7;0;2) B 0au0ii miockocTu?

8. Boeraucuth 06bem Terpasapa ¢ BeprmmHavu B Toukax A, B, C, D, mnomans rpanu BC'D u BobIicOTy,
ONYIIEHHYIO Ha 3Ty Ipalb u3 Bepiuabl A. A(2;3;—1), B(4;0;4), C(5;—6;8), D(5; —8;7).

9. HaitTu KocuHYC OCTPOTO YTIiIa MeKIY TLIOCKOCTAMU v : & —y — 6z = -3 u f: —x + 2y — 12 = 0.
10. CoctaBuTh ypaBHEHHE IIOCKOCTH, TpoXosei depes Touku A(3; —3;6), B(1; —2;5), C'(0; —4;8), u
HaiiTi paccrosinue oT Touku S(3; —7; —4) 10 ITOil MWIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, Tpoxojsmieii depe3 Touky M (2;9;0) mapaiiesbHO MPsMbBIM

x—6_i_2+2ﬂm+6_y+7_z+6
2 =3 -7 -1 2 7 6"

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

B(5;2;7), C(10;11;3).

13. [IpuBecTn K KAHOHUYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
—br+ vy +9=0
—2042y+2+2=0"

14. Haijitu koopuHatel Touku M, cummerpudnoii Touke M (—27; —6; —1) OTHOCHTENBHO IIOCKOCTH
9z +y+44 = 0.

15. Haittn yron mexmy npsamoit [ %‘3 = y—;rl = % U TJIOCKOCTBIO T @ —x — 2y + 4z = 0.

16. Ha mwiockocru gan tpeyrojbauk ABC ¢ Bepuunamu A(—5; —2), B(—3; —16) u C(—9; —6). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsivbix AB n AC,

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 18.

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

2. Hokazarb, uro BekTOophl a(—3;2;2), b(—2;1;0), ¢(3;0;1) obpasyior 6azumc. PaszioxkuTh BEKTOp
d(7; —3; —3) mo ITUM BEKTOPAM.

3. Haiitn xocunyc yria Mexay BekTopamu @ = m —4n u b = m — 2n npu |m| = 2V/2, |n| = 1,
(mm) = 1.
4. Haittn np,x, mpu = 3b + 3c u y = a, rae a(—1;4; -7), b(1; -3;2), c(1;2; —4).

5. Haiitu KoOpIMHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;6;7),
B(7;12;6), C(2;—1;8).

6. Berauc e miora ib mapaJsuie/iorpaMma, mocTPOeHHOTo Ha BeKTopax a = —2m—4nu b = —4dm+4n
npu |m| =3, |n| =4, (m,n) =

7. Jlexar siu rouku A(0;8;8), B(1;8;7), C(—1;9;7), D(3;7;7) B ouoii 1wiockocru?

3
T

8. Bouruncanrs o0bem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaaun A; Ay Az Ay m BeicoTy,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuubl By. A1(—3;5;5), Ay(—5;7;4), A4(2;3;6), B1(—12;10;3).

9. HaiiTu KocuHyC OCTPOTO YIiia MeyKIy MIOCKOCTIME « @ —x +y — 10 =0wu 8 : 2z 4 6y + z = 14.

10. CocraBuTh ypaBHeHHE TILTOCKOCTH, Tpoxofdameii wepe3 toukum A(—1;0;—6), B(—2;-3;-5),
C(—5; —4; —3), u Haiitn paccrosiaue ot Touku S(—2; —3;6) 70 ITOM MIOCKOCTH.

11. CocraBuTh KAHOHWYECKHE YDABHEHUs IPSIMOil, TpoXosiiei yepe3 Touky M (2; —9;9) napaieabHo
z—3 __ y+3 _ z+4

mwiockocT —10x + 3y + 22 + 3 = 0 u nepueHMKyIAPHO MPIMOil 5 — —-

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(4;3;4),

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

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
Tr+2y+32+18=0
dr+ y +22+ 8 =0

14. Haittu npoekiuio touku M (7; —7;13) na mwiockocts —x + y + 4z = 2.

15. Haiitu yros mMexk iy npsamoit [ : x_—’14 = y_—+1‘5 = % M TJTOCKOCTHIO 7 : T + by + 22 = 9.

16. Ha maockoctu nan tpeyronbauk ABC ¢ epmmaamu A(0; —2), B(—22; —6) u C'(—12;4). Tpebyercst:
a) Hanmcarb obmue ypasuenust upsmoix AB u AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 19.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, tne K — cepenuna pebpa B1Cy, a M menut pebpo DD, B orHOtennn 1 : 2.

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

3. Haifrn kocunyc yria Mexy Bekropayu @ = m—mnub=2m—3nnpu |[m| =2, |n| =1, (m,n) = 3.

4. Haittn np, @, ipu = a +2c n y = b, v71e a(2; —7; —-2), b(—2;3; -3), ¢(0;2;3).

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA Ty, TepreHuKyasiproro miockoctn AABC, rae A(2;0;7),
B(1;1;4), C(4; —=3;11).

6. BeraucsuTh 1710111a/1b apaJijieiorpaMmmMa, IocTPOeHHOro Ha BeKTopax @ = 3m+3nu b = —3m —2n

wpn [m| = 5, n| = 1, (mn) = Z.

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(2;3;2), B(—2;5;5), C(0;4;1), D(5;1;1)?

8. Boruucauth 00beM TeTpasdapa ¢ BepIIMHaMH B Toukax Aj, As, As, Ay, mwromans rpaan A;AsAz u
BBICOTY, ONMYIIEHHYIO Ha 9Ty Tpadb u3 Beprumabl Ay. Aj1(4;8;9), A2(2;9;16), A3(6;7;5), A4(1;10;16).

9. Haiitu KocHHYC OCTPOTO YTIiIa MEXKIy TJIOCKOCTAMEA ¢ : 2x +y +32=—9u 5 :2y+ 3z —3 = 0.

10. Bagana nupamuna SABC koopaunaramu sepinun A(3;6;2), B(13;4;1), C(6;5;1), S(1;—1;3):
a) cOCTaBUTH ypaBHenue mwiockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEeHHe ILJIOCKOCTH 7, mpoxojgiieii depe3 Touky M (10;9;1) napaaienbHo npsamoii

x_—_54 = yT_2 = % U TePHEeHIUKYIIPHO TIocKocTH —6x + 4y + 2 = —4.

12. Cocrauth ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(9;6;7),
B(13;9;12), C(14;10;13).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi

r+2y—22—6=0

r+5y— 2z +4=0"

14. Haiitu npoeknuto Touku M (39; —39; —15) Ha miockocts —9z + 9y + 5z = —29.

. w746 Yy _ z—2
15. Haiiti yroor meskty npamoit [ 1 £ =

= 5 mnockocthio T X +y — 2 — 9 =0.

16. Ha miockoctn nan tpeyroibauk ABC' ¢ sepummnamu A(2;—1), B(21;—23) u C(6;7). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB n AC;

6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
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 AB, a M nenut pedopo B1C; B oTHOImeHN" 3 : 2.

2. lokazaTh, 910 BeKTOpHI a(—2; —3;2), b(—5; —5;4), ¢(1;3; —1) obpasytor 6azuc. Pa3noxkurh BEKTOP
d(—5; —4;3) mo ITUM BEKTOPaM.

3. HaiiTi KOCHHYC yI/a M1y BeKTopaMu @ = —m —n u b = —6m — 2n upu |/m| = 2, |n| = /3,

(M) = o,

4. Haiiru mp,x, npu & = b+ cn y = a, vae a(2; =3; —1), b(3;7;2), e(1; —1; ~1).

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

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

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

7. Komunanapuwt st sektopbl AB, AC, AD, rae A(7;1;7), B(6;—3;10), C(—2;—9;8), D(9;2;8)?

8. Bouruncanrs obobem mapasnenenunena A; Ay AsA4B1 By B3 By, mnomans rpaan A; Ay Az Ay m BeicoTy,
ONYIIEHHYIO HA 3Ty I'palb u3 Bepiuubl By. Aj(—4;4;0), Ay(—2;6;1), Ag(—1;13;2), B1(—6;—4;—1).

9. HaiiTu KocuHyC OCTPOTO YTIiia MeKIY IIOCKOCTAMA o : —T +y+2=0u f: —x+y+ 7z = —14.

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

11. CocraButh ypaBHEHHEe ILIOCKOCTH 7, TPOXOsiied depe3 Touky M (—3; —6; —2) mapajurebHo mpsi-

z4+2 _ y+l _ 248 o z+7 _ y+3 _ 2-6
MBIMg—_1—9H_2—1—_8.

12. CocraButh ypasaenue npsamoit AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(2;9; 3),

B(0;12;8), C(3;7;0).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
—r+y+2—13=0
—4dxr—y - 5=0

14. Haiitu npoekuuto Touku M (37;23;31) Ha miockocts 7z + 4y + 7z = 112.

x_—‘fzy_—fzzg—lHHHOCKOCTbmW:x+y—3z:3.

15. Haittm yron mexmy npsamoit [ :
16. Ha miockocru jan rpeyrojibauk ABC' ¢ sepuimnamu A(—4; —5), B(—11;18) u C(—2; —7). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

(6) HaiiTu aymuHy Meauansl BD;

(B) HajiTh AJIMHY BBHICOTHI, ONMYyIEHHON n3 Bepmubl Cf

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

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 21.

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

2. Jlokasarb, uto BekTOpbl a(l;2;2), b(—2;—3;—3), ¢(3;5;3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(5;8;8) MO 3TUM BEKTOPAM.
3. Haiitu kocuHyc yriaa Mexky BeKTopamu @ = —m —2n u b = —3m — 4n npu |m| = 2, |n| = 1,

27
3

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

(m,m) =

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

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

5m
o

7. Jlexar sin rouku A(8;7;2), B(8;8;3), C(7;8;4), D(11;6; —2) B oaHOll 1maockocTu?

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

8. Boeruncuth 00bem terpaszpa ¢ Bepumnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
ONYIIEHHYIO Ha 9Ty rpanb u3 Bepumusl D. A(—8;0;1), B(—8;—3;—1), C(—9;4;2), D(—14; —3;—9).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY ILIOCKOCTAMHA v @ —3x —4dy — 2z =2u f: —2x+ 2 — 11 =0.

10. CocraBuTh ypaBHeHHIe IOCKOCTH, TPOXoIdmieil uepes Toukn A(—2; —4;3), B(1; —6;9), C(—3; —3;4),
u HaiiThH paccrosiaue ot Touku S(—1; —4; —1) 710 9T0¥ MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IIOCKOCTH 7, TPOXOJsiiieil depe3 Touky M (9;5;2) nepueHauKyJIspHO MLI0C-
koctaM —4x +3y+2—2=0u —7x + by + 4z = —1.
12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;8;0),
B(4;9;3), C(—1;7;—4).
13. [IpuBecTn K KAHOHWYECKOMY BHIY OOIIHe ypDaBHEHWS MPIMON
20+y+82—-9=0
—3r—y—Tz2+1=0"

14. Haittu npoekiuio toukn M (—3; —5; —11) Ha IUIOCKOCTH 5% — 2y + 10z — 143 = 0.

15. Haiitu yros mMexk iy npsamoit [ : xf’ 6 = = M IWIOCKOCTBIO T : T — Y — 2 = 9.
16. Ha mnockoctu maun rpeyronsuunk ABC ¢ Bepumunamu A(—4; —5), B(16;5) u C(—8; —3). Tpebyercs:

a) Hanucarh obmue ypasuenust upsmoix AB u AC;
6) Haiitu mauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 22.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Bi, a M aenut pedbpo BC' B orHOmenun 3 : 2.

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

3. Haiitn kocuHyc yria Mexiy BeKTOpaMim @ = 3m +m u b = —m — n upu |m| = 2, |n| = 3v/2,
(m,n) = .
4. Haittn np, @, mpu * = bu y = a + ¢, rae a(1;2; —-2), b(1; -3;1), ¢(—1;4;0).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;5;9),
B(1;3;16), C(0;2;18).

6. BeraucinTh 1mIoma b TpeyrobHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = —4m — 3n u b = 3m + 2n
npu [m| =4, [n| =5, (m,n) =

7. Kommnanapuer i sexropst AB, AC, AD, rae A(9;6;9), B(10;6;11), C(9;7;8), D(5;3;4)?

3
T

8. Berunciurh o0bem napasienenunena ABC' DEFGH, nnomanab rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepimuabl F. A(—1;—3; =5), B(—2;—5;—5), D(—3;—8; —3), E(2;3; —6).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA @ —x — dy — 7z =10m B : —x +y+5=0.

10. Bamana mupamuga SABC koopaunaramu Bepuun A(—5; —5; —7), B(—2; —8; =5), C(—1;—10; —4),
S(8;—4;6):

a) cocTaBUTH ypaBHenue miockocru ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh ypaBHEHUE TIOCKOCTH T, TPOXOsiiel depe3 Touky M (—5; —6; —6) mapasieapbHo npsamoii

x+4 _ y—2 _ z—4 _
£ = 455 = 57 U NepUeHUKYJIAPHO IIOCKOCTH —T — y = 4.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(6;3;9),
B(11;11;6), C(4;0;10).

13. IlpuBecTy K KAaHOHUYIECKOMY BH/Y OOIIMe ypaBHeHHd HPIMOit
r+y +1=0
20 —8y+2+29=0"

14. Haittn koopauuarel Touku My, cummerpuunoii Touke M (—6;10;4) orHOCUTENBHO IOCKOCTH DT —
9y — 2z = 37.

xf—if:yf?:%?HHHOCKOCTBIO?TIZL’+2y—5Z=O.

15. Haittn yron mexmy npsamoit [
16. Ha mnockoctu man tpeyroasuuk ABC' ¢ Bepmuuavmu A(0;2), B(—4; —26) u C(8; —6). Tpebyercs:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHO 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 23.

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

2. Jlokasarb, uto BekTOpB a(—3;3;—4), b(4;2;1), ¢(1;6;—4) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—7;2; —6) mo ITUM BEKTOPAM.

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

4. Haittn np, @, ipu * = b n y = 3a + ¢, tae a(—4; —4;3), b(—5; —3; —1), ¢(11;16; —-9).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(4;6;9),
B(5;4;7), C(5;1;8).

6. BeraucanTs mIomnaab TpeyroabHIKa, MOCTPOEHHOTO HA BeKTOpax a = —2m —4n u b = m — 4n upn
m| =3, In| =2, (m,n) = %.

7. Kommnanapuer i sexropst AB, AC, AD, rue A(8;4;7), B(3;2;0), C(13;5;13), D(6;3;4)?

8. Boraucanth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OMyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuunbl A;. A(5;—3;0), B(6; —4;—2), D(6;—9;-9), A;(8; —3;—1).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIy IIOCKOCTIMA v : ¢ — Yy + 2 =—3u : =3z — 2y + 2 = 0.

10. CocraBuTh ypaBHEHHE TLIOCKOCTH, Mpoxosieii depe3 toukn A(1; —2; —5), B(2;3;-7), C(2;2; —6),
u HafiTH paccrosane or Touku S(3;4;4) 10 3TOi MWIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXOo/srieii depe3 Touky M (4; —7;7) napajiaeabHO MpsSMbIM
z—1 _ y—6 __ z+4 " z—2 y+2 _ 2—6

-2 1 0 -5 2 1

12. Cocrauth ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310i npsimoii, ecaun A(8;0;4),

B(13;—4;3), C(12;—3; 3).

13. [lpuBecTn K KAHOHUIECKOMY BUJIY OOIIHE YPABHEHHUS MPSMOit
20 —y —22—29=0
-z +y—z—7=0"

14. Haiitu npoeknuto Toukn M (—21; —5; —33) Ha miockoctsh 3z + 2y + 10z = 49.

15. Haiitu yros mMexk iy npsamoit [ : ’”_—*11 =3 % M TIOCKOCTHIO 7 : —x — 2y — 3z = 15.

16. Ha mnockoctu gau tpeyroibuuk ABC ¢ pepmmuamu A(0; —5), B(—20; —15) u C(—8; —1). Tpeby-
ercs: (a) Hanucarb obmme ypasuenusi upsimbix AB u AC,

6) Haiitu mauHy Meauadbl BD;

B) HAiTW JTMHY BBICOTHI, ONMYyIEHHOMH 13 BepuuHbl '

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 24.

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

2. Jlokasarb, uto BekTOpB a(—2;3;5), b(3;—6;1), c¢(—1;2;1) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(—1;3; —10) mo sTUM BEKTOpaM.

3. Haiitu KoCHHYC yryla Mexay BEKTOpaMHu @ = —m —2n u b = —m +n upu |m| = 4, |n| = /3,
() = 2.

4. Haittn np,x, ipu * = b+ cu y = a, rae a(4; —4; 1), b(7; —8; —5), c(—2;7;5).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasipaoro miockoctu AABC, rme A(7;7;0),
B(9;8;0), C(16;8;1).

6. BeraucanTs miomaab TpeyroabHUKa, MOCTPOEHHOTO HA BeKTOpax a = —m + 2n u b = 3m + 2n upn

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

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

8. Beruncomth 00bem napasienenunena ABC' DEFGH , nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha Ty rpanb u3 Bepimunabl E. A(8;0; —7), B(9;2; —8), D(4;0; —10), E(—2; —7; —8).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA ¢ @ —9r + 2y —2z2=6u f: -z — 2+ 3 =0.

10. CocraBuTh ypaBHEHHE IIOCKOCTH, Tpoxosiei yepes Touku A(0;5; —2), B(4;6; =7), C(7;7,-9), u
HaiiTu paccrosiune or Touku S(4;2;0) 10 ITOM MIOCKOCTH.

11. CocraBurh ypaBHEHHE IIOCKOCTH T, TIPOXOsiieil uepes Touky M (6;6; —7) neprneHgauKyasgpHO MI0C-
KOCTIM 20 —y — 2 —2=0wu dxr — by — 22 = —2.

12. Cocrauth ypastenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310# npsimoii, ecaun A(7;9; 1),
B(3;14;-8), C(6;10; —1).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPaBHEHUS TPAMOi
dr+y—2z—10=0
—z+y —2=0

14. Haiitu koopaumuarsl Touku M7, cummerpudanoii Touke M (5;9; —3) OTHOCHTENBHO IIOCKOCTH —X —
6y + 3z = 1.

%17 % = % n mockoeThio T 1 27 + 4y + 62 = —3.

15. Haittn yron mexmy npsamoit [

16. Ha mrockocru man tpeyronbuuk ABC ¢ sepmunamu A(4;1), B(—14;0) u C(8;7). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 25.

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

2. Hokaszarb, uro BekTopsl a(2;—1;1), b(5;—1;3), ¢(0;4;3) obpasyior 6azumc. PaszioxKuTh BEKTOp
d(8; —5;2) Mo 3TUM BEKTOpaM.

3. Haiirn xocuuyc yraa mMex iy BekTopamu @ = m+3nu b =m+nupu |m| =2, |n| =1, (m,n) = &.

4. Haittn np, @, ipu = a n y = 3b + ¢, t7e a(—3; —5;3), b(—3; —2; —1), ¢(9;11; 3).

5. HaifTi KOOpAMHATHI €AMHIIHOTO BEKTOPA My, TepreHukyasiproro miockoctn AABC, rie A(1; 1;8),
B(—2;-3;8), C(2;2;9).

6. BorauciuTs m10ma b TpeyroabHIKa, MOCTPOEHHOIO Ha BeKTOpax @ = 2m —4n u b = m — n upu
m| =4, |n| =4, (m,n) =22
’ ’ ) 6 °

7. Kommnanapus! s sektopsl AB, AC, AD, rae A(7;6;0), B(6;6;1), C(7;7;,—2), D(8;5;1)?

8. Beraucauts 06bem napasnenenunena ABC DA, BiC: Dy, miomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl Ay, A(8;4;4), B(12;6;1), D(16;9;0), A1(5;2;5).

9. Haiitu KocHHYC OCTPOTO YT/Ia MEXKIy TIOCKOCTAMA v @ 3x + 32z —12=0u f: 2xr —y — z = —1.

10. CocraButh ypaBHEHHE MIOCKOCTH, mpoxojgrieii yepe3 Touku A(0; —2;1), B(1;—1;4), C(2;1;9), u
Haiitu paccroguune ot Touku S(0; —2;6) 10 ITOM MIOCKOCTH.

11. CocraBurh ypaBHEHUE MJIOCKOCTH T, npoxojsdiieil yepe3 1ouky M (—2; —2;3) nepreHjaukyasipHo
IJI0CKOCTIM —2 — 2y — 2 —5=0u —z+3y+2+1=0.

12. CocraButh ypasHenue npsaMoil AB u HaiiTu paccrosiaue ot Touku C' 10 910it mpsimoii, eciu A(0; 8; 1),
B(2;1;4), C(1;5;2).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIIHE ypaBHEHUS TPAMOit

20 —y—2—9=0
r+y +3=0

14. Haiitu mpoexruio Toukn M (—3; —5; —7) Ha miockocts © — 6y — 7z = —96.

15. Haittu yros mexty upsimoit [ : x_—+11 = y_—_28 = % U IJIOCKOCTBIO T : 22 — 2y + 52 = —3.

16. Ha miockocru gaun tpeyronbauk ABC ¢ sepmunavu A(—3; —5), B(—5;6) u C(—11; —1). Tpebyer-
cst: (a) Hamucarh obinue ypapaenus npambix AB u AC

0) maiiru puuny meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHEHHe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcath obiee ypapaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N

’K) HAWTH KOODAMHATH TOYKH F', cuMMeTpudHoil Touke B oTHOCHTEbHO npsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 26.

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

2. Jokazatb, uto BekTopbl a(—1;0; —3), b(4; —3; —2), ¢(5; —4; —3) obpasyior 6a3uc. Pa3iokurh BEKTOP
d(—8;8;10) mo 3TuM BeKTOpaM.

3. HaiiTn kocHHyC yria MesKiy BeKTOpaMim @ = —m +mn u b = 2m — 8n npu |m| = 2, |n| = /2,
(m,n) = 7.

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

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

6. BeraucinTh 1mIoma b TpeyroJbHUKa, MOCTPOEHHOTO Ha BeKTOpax @ = —3m —4n u b = 4m + 3n
21

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

7. Kommianapust s Bektopsl a(4; —1; —5), b(9;2; —=7), ¢(—6; —1;5)7?

8. Boerunciuth 00bem terpaszipa ¢ Bepummnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl D. A(9; —9;3), B(11;—10;4), C(4; —1;—4), D(8;—6;1).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY IIOCKOCTAMHA ¢ @ —dx +4y —Tz=-3u f:y+2+9=0.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, mpoxomsimeii dwepes toukn A(—4;10;—-2), B(—5;8;—1),
C(—3;11; —6), u HaiiTn paccrosiame ot Touku S(1;5;3) 10 9TOM MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, poXojsiieil uepe3 Touky M (1;10;6) mapasiesbHO MpsIMbIM
z+5 _ y+7 _ 2+4 " z—4 _ y+6 _ =z

-5 1 1 1 —2 ~ -1
12. Cocraputh ypasaenne upsamoii AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecaun A(6;3;0),

B(8;0;4), C(11;—4;9).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY ODOIIHE ypaBHEHUsS HPIMOit
r —by—2+20=0
20 —8y —z+22=0"

14. Haiitn koopamuaTsl Touku M, cummverpuanoii Touke M (13;—9; —3) OTHOCHTENBHO IIOCKOCTH
8r —dy — 3z — 11 = 0.

15. Haittn yron mexmy npsamoit [ : CCTJFG =42 = % 7 IJIOCKOCTBIO T @ — 2y + 2z = 4.

16. Ha mockocrn gan rpeyrossuuk ABC ¢ Bepmmnamu A(3;1), B(—4;2) u C(5;3). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu jauny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmanr 27.

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. Jokazarb, aro Bektopbl a(1;4;3), b(2;1;—2), ¢(3;4;0) obpasyoor 6asuc. Pa3iokuTb BEKTOp
d(—3; —6; —2) mo 3TUM BEKTOpaM.

3. Haiitu xocuHyc yriaa mexiay BekTopamu @ = —m +n u b = —m + 3n upu /[m| = 1, |n| = 2,

(m,m) = 5.

4. Hafitu np,@, ipn © = 2b+ cn y = a, rae a(—1;2; —4), b(—2;5;5), c(2; —15; —11).

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(7;0;0),
B(10;2;3), C(11;3;2).

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

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

7. Kommnanapuer i sexropst AB, AC, AD, rne A(1;7;7), B(2;7;5), C(0;8;8), D(0;6;10)?

8. Boeruncurs 00bem Terpasgpa ¢ BepmuHamu B Toukax A, B, C, D, wiomans rparu AC'D u BoIicOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl B. A(—1;—4;9), B(1;—6;6), C(2;—6;7), D(3;—9;2).

9. HaitTu KocuHyC OCTPOTO YIia MeXKIy ILIOCKOCTAMA o @ —7x +4y —3z=11u [f: —y— 2+ 10=0.

10. Bamama mwmpammaa SABC woopaunaramu sepmua A(—6;10; —4), B(—3;9;-8), C(-8;11;1),
S(4;4;—5):

a) cocTaBUTh ypaBHenue miockoctn ABC,

6) HaiiTu paccrosHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraBuTh KaHOHWYECKHE ypaBHeHHsI MPsiMOii, mpoxossieil yepe3 rouky M (10;0;4) mapasieanHo

_ o 46 _ y+1l _ 2—3
IIOCKOCTH 22 + 5y — 3z = () ¥ MepIeHUKYIIPHO NpaMoil 5 = 5 = 2=,

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Toukn C' 10 91oit npsamoit, ecan A(3;0;2),

B(1;3;-3), C(4;—2;5).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWS MPIMON
-4+ 9Y+2+29=0
—r+5y +22=0

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoil touke M(2; —1;—2) OTHOCUTEJIBHO ILJIOCKOCTH
4o +y— 32 =0.

15. Haiitu yros Mexkay npsamoit [ : xf_f; = y—;8 = % U IJTOCKOCTBIO 7 : 2x + 2y + 22 — 13 = 0.

16. Ha mnockoctu maun tpeyronpauk ABC ¢ seprmuamu A(—2;0), B(11; —9) u C'(—14; —4). Tpebyetcst:
a) HammcaTh obmue ypasuenus npambix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprumubl C;

I) HaIUcaTh 00Iee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

e) HafiTu KOOPAMHATEI TOUKH E — mepecedenust IpsambIx (r) u (1);

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
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 A1 Dy, a M nenut pedbpo C'C B orHOMmMeHnn 1 : 2.

2. Hokaszarb, uro BekTophl a(3;—2;0), b(1;0;2), ¢(—2;1;1) obpasyior 6azuc. PazioxKuTh BEKTOp
d(7; —4; —2) mo ITUM BEKTOPaM.

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

() = 2.

4. Haittn np, @, pu * = @ u y = b + 2¢, te a(—4; —3; —5), b(14;12;15), c(—7; —6; —7).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(3;6;5),
B(12;8;6), C(5;7;6).

6. BeraucanTh 1m0I1a,1s napaJsiejiorpaMma, ITOCTPOeHHOTO Ha BeKTopax a = 2m +2nu b =3m + 2n
2w

mpu [m| =2, |n| =1, (Mm,n) = §

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

8. Beramcanrs 00beM TeTpasipa ¢ BepmimHaMH B Toukax Ap, Ay, Az, Ay, mwiromanbk rpaan A As Az u
BBICOTY, OMYIIEHHYIO Ha 9Ty rpaHb u3 Bepmunbl Ay A(—7;4;—1), As(—11;12;2), A3(—10;-3;1),
Ay(—6;7;-2).

9. Haiitu KOoCHHYC OCTPOTO YIJIa MEXKy ILIOCKOCTAMHU v : (x —4dy+z=14un [f:—y— 2+ 13 =0.

10. Bamana mmpamuaa SABC koopamuatavu wepmmn  A(1l;—4;4), B(—7;-3;3), C(—6;—3;4),
S(—8;7;—5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) maiiTu paccrogiHue ot Beprutbl S 0 wiockoctu ABC.

11. CocraButh ypaBHeHHe IIOCKOCTH T, MPOXOsieii depes Touky M (1; —9; —3) mapasuiesbHo TpsaMbiM
41 y+3 247 oz y+3 _ 244

3 1 2 2 — -1 -1
12. Cocrauth ypastenue npsamoii AB u naiitu paccrosane ot Toukn C' 10 310t npsimoii, ecaun A(4;0;0),

B(2;1;3), C(5;—1;—1).

13. [IpuBecTn K KAHOHUYIECKOMY BHJIY OOIIHE YPABHEHUS MPSIMO
—r+2y+22+4+22=0
—rx+y—z—3=0

14. Haiitu koopgunatel Touku M;, cuvmmerpuunoii Touke M (—5;—5;0) OTHOCHTETBHO IIOCKOCTH
—9r — 9y +4z = 1.

o e 7. x—1 _ y=5 __ 243
15. Haiiru yrost mexty npsamoit [ @ 5= = 2 = ==

U ILJIOCKOCTBIO T @ 3 — Yy — 2 = —3.

16. Ha mnockoctu maun Tpeyronpank ABC ¢ Bepmmuavu A(1; —2), B(—4;8) u C(5;6). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

0) maiitu nauny meauansl BD;

B) HaliTW JJIMHY BBICOTHI, OMYyIeHHOi 13 Beprmuabl C';

I) HamucaTh oblee ypaBHEHHEe CepeMHHOTO MepHeHIuKyasspa K cropore AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC

) HallThH KOOpJAMHATH TOUYKH F — nepecedenus npsambix (1) u (1);

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpuaHOil Touke B oTHOCHTE HHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 29.

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

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

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

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

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA Mg, MepneH uKyIspaoro miockoctu AABC, e A(5;7;6),
B(12;9;7), C(0;6;6).

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

Im| =5, |n| =2, (m,n) = 7.

7. Jlexar siu rouku A(6;7;1), B(6;6;2), C(5;2;4), D(4;10; —6) B ouHoll 1maockoctu?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl A;. A(—5;8;—2), B(—6;10;—3), D(—11;13;3), A;(0;2; —3).

9. HaiiTu KocuHyC OCTPOTO YIIa Me¥KIy MIOCKOCTAME @ —6x +2y —T7Tz=0un f:y—2—12=0.
10. CocraBuTh ypaBHeHHE MIOCKOCTH, Tpoxosiieit gepe3 Touku A(9;3; —2), B(11;6; —1), C(10;8; —1),
u HaiiTu paccrosane or Touku S(—5;4; —5) 10 9T0i MIOCKOCTH.

11. CocraBurh ypaBHeHHe ILIOCKOCTH T, HPOXoJsIieii depe3 Touky M (6; —8;7) mapaaeabHO MpsMbIM
x _ y—6 __ z+5 i z4+4 _ y—3 __ z+1

7 5 -3 3 2 -1
12. Cocraputh ypastuenue upsamoil AB u naiitu paccrosiaue ot Touku C' 10 310# npsimoii, ecan A(2;0;6),
B(3;-3;8), C(3; =2; 7).
13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
dr +y + 6 =0
3r—y+2+29=0"

14. Haiitu npoeknuto Toukn M (7; —22; —9) nHa miockoctbh —5z + Ty + 5z — 63 = 0.

x+2 Yy _ z2—3 . _ _ — _
5 =5 = %" M IJIOCKOCTBIO T : & — Yy — 2 = —8.

15. Haiitu yros mexay npamoii [ :

16. Ha miockoctu man tpeyronbuuk ABC ¢ Bepmunamu A(1;3), B(22;0) u C'(13;15). Tpebyercsa: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) Haiitu mauHy Meauanbl BD;

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

r) HaIECaTh 00Iee ypaBHEHHEe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath oblee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 30.

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

2. okazath, ato BeKTOpHl @(5;3;1), b(—2; —1; —1), ¢(—1; 1; —3) obpasytor 6azuc. Pa3noxurh BEKTOP
d(—5; —1; —5) mo 3TUM BeKTOpaM.

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

() = 2

4. Haittn np,x, pu * = @+ c u y = b, rae a(5;2; —4), b(3;1; —-2), ¢(—10; 3;10).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHTuKyIsspHoro miockoctu AABC, e A(6;1;7),
B(9;2;6), C(11;3;6).

6. BeraucanTs 1101116k MapaJsiieorpamMmMa, IMoCTPOeHHOT0 Ha BeKTopax a = —3m+3n u b = 2m+2n

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

7. Komuianapusbt jin Bektopot a(0; 1; —2), b(1; —2; 1), ¢(2; —5;2)7?

8. Boeruncuth 00bem terpaszpa ¢ Bepumnamu B Toukax A, B, C, D, naomane rpanu ABC' u BbICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepmuubl D. A(—3;1;4), B(—4;—1;7), C(—6;—3;12), D(—1;10;0).

9. HaitTu KocuHyC OCTPOTO YIia MeKIy MIOCKOCTAME @ —2y — 62 +8=0u f: -z —y+ 2= —0.

10. Bamana mupamuga SABC koopaunaramu Bepmma A(9;10;1), B(7;14;2), C(8;13;1), S(—6;3; —4):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,
6) maiiTu paccrosiHue ot BepruHbl S J0 wiockoctu ABC.

11. CoctaBuTh ypaBHEHHE TLTIOCKOCTH 7T, TPOXOsiiei depes Touky M (—6;3;1) mapamieabHo TpsMoii

r—3 _ y—2 __ 247 _
6 T 45 T 1 1 NEePHEeHJUKYJIAPHO IIJIOCKOCTU —X — Y — & = —3.

12. CocraButh ypasHenue npsamoit AB u naiitu paccrosaue ot Touku C' 110 910i npsimoii, ecau A(5;0;7),

B(8;-2;2), C(7;—1;4).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit
2x+y— 2z — 2 =0
r +y+42+22=0"

14. Haiitu xoopmunarsl Touku M, cumverpuanoit touke M (7;—3; —7) OTHOCHTENIBHO ILJIOCKOCTH
—4dr —y+72—25=0.

x+5

15. Haiiti yro mexkay npamoii [ @ %5

== %‘ W IJIOCKOCTBIO 7 @ —2x — 4y — 2z = 15.

16. Ha mnockoctn gan tpeyroabuuk ABC ¢ epmmmnavu A(—2;—1), B(—8; —18) u C'(—10; 11). Tpeby-
ercst: (a) HamucaTh obmHe ypasHenus npsgMbix AB u AC;

6) maiitu nauHy mMeauansl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepimunnl C;

I) HaIEcaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 31.

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, uto BekTOpH a(3;4;3), b(—1;—3;—2), ¢(4;5;5) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(1;0; —1) mo sTuM BEKTOpaM.

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

() = 2.

4. Haittn np,x, mpu = @ u y = 3b + 2¢, rae a(—5;5; —1), b(6; —1;1), c(—6;1; —1).
5. HailTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MePHeHTuKyIspHoro miockoctu AABC, e A(2;3;7),
B(3;9;8), C(1;2;7).

6. BerauciuTh mIomna b napaJjiejgorpaMMa, MocTPOeHHOTO Ha BeKTopax a = 4m —3nu b = —2m —4n

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

7. Jlexar sin rouku A(0;2;7), B(—6;—4;0), C(1;1;9), D(2;2;10) B onoil mwiockocTu?

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

9. HaitTu KocuHyC OCTPOTO YIiIa MeXKIy ILIOCKOCTAMEA v @ —hxr — 2y — 6z =—-Hmu f:x+y+ 11 =0.
10. Bamama mmpamuma SABC xoopaumatamu Beprmma  A(—1;0;9), B(—2;—-4;7), C(1;9;12),
S(—5; —6; —4):

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

11. CocraBuTh KAaHOHWYECKWE yDaBHeHUs IPSAMOil, Tpoxosiieir yepe3 Touky M (3;5; —1) mapasieanHo
x—3 __ y+5 __ z—1

wiockocT 3 + 2y — 102 = —4 u nepuesuKyJIgpHO NpAMOit “3= il —5 -

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit npsamoit, ecin A(7;7;3),
B(9;2;12), C(6;10; —2).

13. [IpuBecTn K KAHOHUIECKOMY BUJIY OOIIHE YPABHEHHUS MPSMOI
T —y+2:—-5=0
—2r—y+ 2z +2=0

14. Haiitu xoopaunarsl Touku Mp, cummerpuunoit touke M (—3;2;—1) OTHOCUTEJIBHO ILJIOCKOCTH
—r 42y — 3z = —11.

15. Haittn yron mexmy npsamoit [ %7 = % = # U TJIOCKOCTBIO T @ 22 —y + 2+ 11 = 0.

16. Ha mmockoctu gam tpeyronsuuk ABC ¢ Bepmmuamu A(1; —1), B(—6;0) u C(—11;11). Tpebyercst:
a) HamucaTh obmue ypasuenus npambix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 32.

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

2. lokazath, 9T0 BeKTOpHI a(—4;6; —5), b(1; —3;3), ¢(—1; —5; 6) obpa3zytor 6azuc. Pa3nokurh BEKTOP
d(—9; —5;9) mo ITUM BEKTOpaM.

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

(M) = &,

4. Haittn np,x, mpu * = bn y = a + ¢, rae a(10; —1;4), b(—1;1;1), e(—4;7;2).

5. HaiiTi KOOpJMHATHI €JIMHUIHOTO BEKTOPA My, MepHeHIuKyIspaoro miockoctu AABC, e A(6;4;6),
B(8;—-1;9), C(5;6;5).

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

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

7. Kommianapust jin Bektopsl a(8; —1; —7), b(—5;1;4), ¢(3;2; —5)7?

8. Beramcanrsh 00beMm Terpasdapa ¢ BeprmmHaMu B Todkax P, Q). R, S, naomaas rparun PRS u BbICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuubl Q. P(0;—3;4), Q(—7;1;13), R(9;0;12), S(—1;—2;6).

9. HaiiTu KocuHyC OCTPOTO YIia MeKIy MIOCKocTIMU «: —y — 2+ 9=0u f: —4do +y+ 62 = —13.

10. CocraBuThb ypaBHEHHE TLIOCKOCTH, Mpoxomsimeii dwepes toukn A(—9;—1;6), B(—10;-3;8),
C(—8;0;3), u HaiiTn paccrosiame ot 109k S(—7; —2; —6) 70 9TO¥ MIOCKOCTH.

11. CocraBuTh KAaHOHHYECKUE YPABHEHHsI MPSAMOii, mpoxogiieii uepes Touky M (—4; —5;4) napauiesib-

=5 __ y+5 _ 242

HO TJIOCKOCTH T — Y + 2 = —7 U NEePIeHIUKYIAPHO TPAMOi 5 3 >

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

B(6;—3;—1), C(8;8;14).

13. IlpuBecTu K KAHOHUYIECKOMY BHJIY OOIIHE yPAaBHEHUS TPAMOi
—rx+8y—22—14=0
r—y+z+4=0

14. Haiitn koopauuarsl Touku M, cummerpudanoii Touke M (—1;4;5) OTHOCHTENIBHO IIIOCKOCTH —2 +
y+ 52 —16=0.

28 = v=T = 2 g qockocTpio T 1 2T — y — 22 = —8.

15. Haittn yron mexmy npsamoit [ :
16. Ha wiockocru jaun rpeyrosibiuk ABC ¢ sepuiunamu A(—4; —2), B(16; —12) u C(—6;2). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 33.

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

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

3. Haiitn KocHuyc yria MexkIy BeKTOpamMnm @ = 5m —n u b = —2m + 2n upu |/m| = /3, |n| = 2,
(m,n) = .

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

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHaukyasspaoro miockoctu AABC, rme A(0;6;7),
B(1;5;4), C(—2;9;15).

6. Beraucanrs mioma b napaJjiiesorpaMma, MOCTPOeHHOTO Ha BeKTopax @ = m —2n u b =3m —n

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

7. Jlexar siu rouku A(3;0;7), B(8;—3;9), C(5;—2;8), D(6;—1;9) B onnoit miockoctu?

8. Beruncoimth o0bem napasienenunena ABC' DEFGH , nnomanab rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpanb u3 Bepimunabl F. A(6;1;5), B(7;5;8), D(7;0;3), E(4;7;12).

9. HaiiTu KOCHHYC OCTPOro yria MexKJIy IIOCKOCTsIME « @y — 2+ 10=0wu [ : 2x — 4y — bz = —11.

10. CocraBuTh ypaBHEHHIE IOCKOCTH, TPOXoIdteil uepes Touku A(3; —8;7), B(—2; —7;7), C(=5;—T7;8),
W HaiiTH paccrosiaue or Touku S(—5; —5; —8) 70 9TO0l MIOCKOCTH.

11. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOjsiieil depe3 1ouky M (—2; —7; —6) nepneHgauKyaIsgpHO
MIOCKOCTSIM 20 +y — 3z =4 nx+y+ 2 =6.

12. Cocrauth ypastenne upsamoii AB u naiitu paccrosiaue ot Toukn C' 10 310i npsimoii, ecan A(1;8;9),

B(0;9;9), C(4;4;10).

13. IIpuBecTn K KaHOHUYIECKOMY BHJIY OOIIHE ypaBHEHUS HPIMOit
r+ y +24+2=0
—r—10y  +2=0"

14. Haiitu npoeknuto Touku M (—4; —15; —19) na miockocts 22 — 3y — 5z — 56 = 0.

15. Haiiti yror meskty npamoit [ : & = y%‘r’ = % M TJIOCKOCThIO T : —x +y + 2+ 11 = 0.

16. Ha mrockoctu nan tpeyroibauk ABC ¢ Bepmmnavu A(3;2), B(—11;4) u C(—13; —14). Tpebyercst:
a) Hanmcars obmue ypasuenust upsmoix AB u AC;

6) Haiitu nauHy Meauanbl BD;

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

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

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

TN TN TN TN N N N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 34.

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

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

3. HaiiTi KOCHHYC yITa M1y BeKTopaMu @ = —m —n u b = —3m — n upu |m| = 1, |n| = 2V/3,

(M) = o,

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

5. Haiitu KoOpImHATHI €IMHIYHOTO BEKTOPA N, MepneHaukKyasspaoro miockoctu AABC, rme A(9;0;9),
B(13;1;11), C(4; —1;8).

6. BeraucanTh 11010a,/1h TPEYTOoJIhHIKA, MOCTPOEHHOTO HA BeKTOpax @ = 2m + 3n u b = 2m — 3n upn
lm| =3, n|=1, (m,n) = %.

7. Jlexar sin rouku A(8;5;2), B(9;5;1), C(9;0;6), D(6;12; —3) B oaHoill miockoctu?

8. Beraumcaunth o6bem napasnenenunega ABC DA, B1C1 Dy, wiomans rpain ABC D u BBICOTY, OIMyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl A;. A(9; —5;2), B(10; —9;—1), D(7;—-2;9), A1(8;3;3).

9. HaiiTu KOCHHYC OCTPOT0 yIJia MeXKJIY IIOCKOCTIME vy — 2+ b =0wu : —bxr — 3y — 4z = —5.
10. CocraBuTh ypaBHEeHHE TIOCKOCTH, Mpoxosieil depe3 Toukn A(6;8; —2), B(8;9;7), C(3;7;—12), u
Haiitu paccrosiuue or Touku S(—8; —8; 1) 10 ITOil MWIOCKOCTH.

11. CocraBuTh KAHOHWYECKHE YDABHEHUs IPIMOil, Tpoxosiei yepe3 Touky M (—2;0;0) napaieabHo

IIIOCKOCTH —X — Y + 42 = 7 W MepueHIuKyIIpHO MPIMOit ””_—_35 =4 = %7

12. Cocraputh ypastuenne upsamoil AB u naiitu paccrosiaue ot Touku C' 10 370# npsimoii, ecan A(2;1;2),

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

13. TlpuBecTn K KAHOHUIECKOMY BHJY OOIIHE YDABHEHUs MPSIMO
8r+3y+42—30=0
—r—y—2z+3=0"

14. Haiitu koopmuuarsl Toukn M, cumverpudanoit Touke M (—14; —12;4) OTHOCHTETHHO MIIOCKOCTH
8xr + by — 2z = —41.

15. Haittn yron mexmy npsamoit [ : x—f = y—Il = % U IJIOCKOCTBIO T @ —x — Yy — 2 + 13 = 0.

16. Ha wiockocru jan rpeyrojbauk ABC ¢ Bepumunavu A(3;—1), B(21; —27) u C(5;5). 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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 35.

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

2. Jlokazarb, 9410 BeKTOpHI a(—2; —2; —1), b(—5; 1;2), ¢(—5; —4; —2) obpasyor 6a3uc. Pa3iokurh BeK-
top d(5;1; —1) Mo 5TUM BeKTOpaM.

3. Haiitu kocunyc yria Mexjay BekTopamMu @ = m —2n u b = —m +n upu |m| = 4, |n| = 1,
(m,n) = 3.
4. Haittn np,x, ipu * = @ +cu y = b, rae a(3;2; —4), b(3;1; —4), c(—2;3;1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, epneHauKyasspaoro miockoctu AABC, rme A(6;7;3),
B(2;8;—4), C(9;6;7).

6. Borancants nmuomaas napaiesorpaMMa, IIOCTPOEHHOTO Ha BeKTopax a = m +n u b =m —n upn
im| =3, In| =4, (m,n) = .

7. Kommnanapuer i sexropst AB, AC, AD, rae A(8;9;5), B(7;10;5), C(9;10;3), D(7;7;8)?

8. Beruncauth o0beM TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun As A3 A4 n BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpab u3 Bepimuabl Ay, A;(0;0;0), Ay(0; —3; —2), A3(7;7;3), As(2; —7;=5).

9. HaitTu KocuHYC OCTPOTO YTIiIa MeKIY TLIOCKOCTAMU v : dx —y —4z=—-10m B :y+22+9=0.
10. Bamana mupamuga SABC koopaunaramu Bepunn A(—5; —9; —5), B(—3; —8; =5), C(-8; —11; —4),
S(—1;3;0):

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

11. CocraBurh ypaBHEeHHe IIOCKOCTH T, TIPOXOstieii uepes Touky M (7;4; —1) nepneHanKyaspHO MI0C-
kKoctTaM ¢ — 6y — 2 —2=0nmz— Ty —5=0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosiame ot Touku C' 10 91oit npsamoit, ecin A(6; 8;0),

B(11;6;-3), C(4;9;1).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypaBHEHWS MPIMON
3r—2y +6=0
—r+y+2z—-3=0

14. Haiitu npoeknuto Touku M (—18; —15; —21) na niaockocts —4x — by — 62 4+ 35 = 0.

2
x_—*f’ U2 — 2y qocKOCTBIO T X + by + 2 = 8.

15. HaidiTu yros mexk iy npsamoii [ : =4

16. Ha minockoctn gan tpeyroabank ABC ¢ Beprmmnamu A(2; —1), B(0;13) u C(6; —5). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu nauHy mMeauansl BD;

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

) HaIucaTh 00Iee ypaBHEHHEe CepPeIMHHOIO TepreHuKyasapa K cropone AC

1) Hamucath obiee ypaBHenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 36.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pedpa A1 Bi, a M aenut pedbpo BC' B orHomennn 3 : 1.

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

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

(m,m) = 3.

4. Haiiru np,x, npu & = b + 3c u y = a, rae a(=2;2;—1), b(=8;2;5), ¢(2; 1; ~1).

5. Haiitu KoOpIuHATHI €IMHIYHOTO BEKTOPA N, MepneHauKyasspaoro miockoctu AABC, rme A(9;0; 2),
B(8;1;4), C(5;3;11).

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

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

7. Komuianapust jin Bekropst a(1;0; 1), b(—2;1;0), e(—1; —1; —3)7

8. Berunciuth o0bem napastenenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OMYIIEHHY O
Ha 3Ty rpadb u3 Bepiunabl F. A(—3;—5;5), B(—=5;—4;7), D(—6;—11;12), E(—3;—3;4).

9. HaitTu KocuHyC OCTPOTO YIIa MeXKIY MIOCKOCTAMHA @ —7x + 2y —bz=—4u f:y+z2z+4=0.
10. Bamama mmpamuma SABC xoopmunatamu BepmmH A(—4;8;-3), B(—2;9;2), C(-7;7;,-6),
S(0;5; =T7):

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

11. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IPOXOJsieit depe3 Touky M (—2;5; —3) napaieabHo mpsaMoii

z+5 _ y—1 _ z=2 _
7 = 9 = 557 W mepueHJuKyJIspHO wiockocT 3z + 2y +z — 5 = 0.

12. CocraButh ypaBuenue npsimoii AB u maiitu paccrosame ot Touku C' 10 91oit mpsamoit, ecin A(8; 1; 8),

B(6;0;3), C(11;2;15).

13. [IpuBecTn K KAaHOHUYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
r+3y—2—4=0
r+2y —2=0

14. Haiitu koopaunarbt touku My, cummerpuunoii touxe M (20;5; —20) OTHOCHTEIBHO ILJIOCKOCTH
9z + 2y — 92+ 45 = 0.

15. Haiitu yroa mexxmny opamoi [ : =2 = YL — 225 y nnockocernio 71 —72 — 2y + 2 = —8.
1 1 1

16. Ha miockocru gan rpeyroisuuk ABC ¢ Bepmmuamu A(0; 1), B(—20;11) u C(4;3). Tpebyercs: (a)
HammcaTh o0Imne ypapuerus npsmbix AB uw AC

6) maiitu puny Meauansl BD:;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprumubl C;

I) HAKCATDL O0IIee YPAaBHEHHEe CePeTUHHOTO HeplenuKyaapa K cropone AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 37.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepenuna pebpa A1Dq, a M penut pedbpo AB B oTHOmeHUn" 3 @ 2.

2. Jlokasarb, uto BekTOpbl a(—1;4;4), b(—1;3;3), ¢(2;—1;3) obpasyor Gasuc. Pas3ioKuTh BEKTOP
d(8; —9;7) mo 9TUM BEKTOpaM.

3. HaiiTn kocuHyC yria MexKiy BeKTOpaMim @ = m +2n u b = —m — n upu |m| = 2v/2, |n| = 3,

(M) = 22,

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

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

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

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

7. Komuianapusbt jin Bektopol a(1;8;7), b(—2; —3; —1), ¢(1;4;3)?

8. Boramcanrh ob6beM Terpasipa ¢ BepmmHAMH B TOUYKax Aj, Ao, Az, Ay, mnomaas rpann A AsAy
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpanb u3 epumabl A;. A1(9;3;—7), As(3;1;-8), As(—1;—-2;-9),
A4(0; —3; —10)

9. HaiiTi KOCHHYC OCTPOrO yI/Ia MeXKIY IIOCKOCTAME @ —& — 3y +4z=—-9u f:x—y+4=0.

10. Bagana mupamuma SABC xoopamnatamu wepiua A(5; —8;—9), B(4;-9;-9), C(7;—-7;—10),
S(1;0; —3):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) maiiTu paccroginue ot Beprutbl S J0 wiockoctu ABC.

11. CocraBuTh ypaBHEHHE MJIOCKOCTH T, MPOXOsiiieii gepe3 Touky M (—7;10; 3) mepreHauKyIsipHO TLI0C-
KOCTIM 3x + 2y —2=8nmx —y+ 2= —1.

12. Cocrauth ypashenue npsamoii AB u naiitu paccrosiaue ot Touku C' 10 310t npsimoii, ecan A(3;5;9),

B(—6;1;4), C(1;4;8).

13. IIpuBecTn K KaHOHUYIECKOMY BHIY OOIIHE ypaBHEHUS HMPSIMOit
3x+y+ z —26=0
— T +y+22—-24=0"

14. Haiitu npoeknuto Touku M (—10;27; —17) Ha miockocts —Hx + 7y — 62 = 11.

" o7 w4 _ y=3 _ 247 ) _
15. Haitru yros mexkay npamoit [ 1 ¥5= = =" = Z5¢ 1 II0CKOCTbIO 7 : T + 2y + 22 = 12.

16. Ha miockoctu man tpeyroasuuk ABC' ¢ Bepmuuavmu A(—4;0), B(—7;21) u C(2; —6). Tpebyercs:
a) Hammcarh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HammcaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

ON TN TN TN N TN N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmuant 38.

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

2. Jlokasarb, uro BeKTOpHl a(2;1;—2), b(—6;—3;4), c(5;3; —3) obpasytor 6azuc. PasioxKuTh BEKTOP
d(—4;—3;0) mo 93TUM BEKTOpaM.

3. Hajiti KOCHHYC yryia MesKiy BekTopamum @ = m +2n u b = m + 5n upu |m| = 2, [n| = V2,

(M) = 22,

4. Hafitu np,@, tpu € = a u y = 3b + ¢, rie a(—1;1;4), b(2; —3; —6), c(—10;7;15).

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

6. BeraucanTh 110111k MapaJsiieorpamMmMa, IMOCTPOeHHOT0 Ha BeKTopax @ = 2m+4nu b= —3m+2n

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

7. Jlexar sin rouku A(5;3;0), B(10;2;—-2), C(0;9; —1), D(2;7;—1) B osno# 1wiockocTu?

8. Buruncauth 00beM TeTpasapa ¢ BepirmHaMu B Toukax Aq, Ao, Az, Ay, maomans rpanun A1 Ax Az u BbI-
COTY, OIYIIEHHYIO Ha 3Ty rpaHb u3 Bepruabl Ay. A1(9;8;9), A5(9;7;6), A3(8;11;14), A4(13;5;10).

9. HaitTu KocuHyC OCTPOTO YIiIa MeXKIY TLIOCKOCTAMEU v : 2x — 2y =0u [ : 20 —y + 42z = 4.

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

a) cocTaBUTH ypaBHenue miockoctn ABC,

6) HaiiTu paccrosiHue ot Bepruabl S 10 wiockoctn ABC.

11. CocraButh ypaBHEeHHUe IIOCKOCTH T, TIPOXostiieii uepes Touky M (—8;0; 1) nepneHanKyaspHoO mI0c-
KOCTIM —Z — dYy — 3z =8 u x + 6y + 2z = 1.

12. CocraButh ypaBuenue npsimoit AB u maiitu paccrosame ot Touku C' 10 9Toit npsamoit, ecan A(2;8;7),

B(0;13;8), C(—1;15;8).

13. [IpuBecTn K KAaHOHWYIECKOMY BHIY OOIIHe ypPaBHEHWUS MPIMON
T —y+22—6=0
20 —y+ z +9=0"

14. Haittu koopgunarsl Touku My, cummerpudnoii Touke M (3;—2;10) OTHOCHTENBHO ILJIOCKOCTH
—3x + 4y — 9z = 52.

15. Haittn yron mexmy npsamoit [ xT% = y—J{G = % U TJIOCKOCTBIO T @ 4o —y — 2 = 5.

16. Ha mnockoctn man tpeyroasuuk ABC' ¢ Bepmunamu A(—2;—2), B(8;3) u C(—4; —6). Tpebyercst:
a) Hammcarh obmue ypasuenus npaMbix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTW JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIKCaTh 00lee ypaBHEHHe CepeIMHHOrO MepneHuKyasapa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

N TN TN TN N TN N

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 39.

1. B mapamnenenunene ABCDA,B,C1D, AB = a, AD = b, AA; = c. Beipasuthb uepes a, b, ¢ BeKTOp
q= KM, rne K — cepeanna pedbpa DC, a M nemwur pedbpo B1C; B orHOmennn 3 : 1.

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

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

(M) = 22,

4. Haiiru np,x, npu = b u y = a + 2¢, vie a(2; =8;7), b(—4;6; =3), ¢(=3;4; -2).

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

6. BerancmTh 1I0Mab napaJjieiorpaMMa, ToOCTPOeHHOrO Ha BeKTopax @ = 3m —4n u b = m + 4n

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

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

8. Beruncoimth o0bem napasienenunena ABC' DEFGH, nnomanb rpaiun ABC D u BBICOTY, OIYIIEHHY O
Ha 3Ty rpadb u3 Bepiunabl F. A(—2;5; —8), B(—5;13; —14), D(-3;10; —11), E(—2;8;-9).

9. HaitTu KocuHYC OCTPOTO YIIa MeXKIy MIOCKOCTIMH @ —y + 2+ 3 =0mu 3 : 8x + 2y — 5z = —6.

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

11. CocraButh ypaBHeHHe IIOCKOCTH T, TPOXOJsIIeii depe3 Touky M (3; —9; —3) mapasiesbHo TpIMbIM
z—4 _ y+8 __ 243 " z+6 _ y—=5 __ z+2

2 1 ~ 0 -1~ 2 ~ 1
12. CocraButh ypasHenue npsamoil AB u naiitu paccrosaue ot Touku C' 10 910# npsimoii, ecau A(7;9;4),

B(10;11;3), C(8;10;4).

13. TIpuBecTn K KaHOHUYECKOMY BHY ODIMe ypaBHEHUS HPAMOit

r—0y—2—18=0
r+2y —4=0

14. Haiitu npoeknuto Touku M (—30;28; —11) Ha miockocts —7z + 9y — z — 80 = 0.

_—22 = =2 ¥ IJIOCKOCThIO T : o — 2y + 3z = —7.

i a7, 46 _ Y— 2—3
15. Haiitu yros Mexkay npsamoit [ : == —

16. Ha wiockocru gan rpeyroibuuk ABC ¢ sepumnamu A(—5;3), B(4; —10) u C(—13; —21). Tpebyercst:
a) Hammcarh obimme ypasHenust npaMbix AB u AC;

6) maiitu puny Meauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

1) Hanmcarh obiiee ypasaenue ouccekrpuch yria BAC,

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

TN TN TN TN N N N

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



