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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenur peopo C'Cy B orHOmEeHuu 1 : 2.

2. Hoxkazarp, uro Bektopsr a(l;—3;5), b(2;0;1), ¢(1;—2;4) obpasyor 6a3uc. Pa3moKuth BEKTOP
d(8;7; —6) Mo STHM BEKTOPAM.

. Haiitu kocunyc yriaa Mex 1y Bektopamu @ = —3m —mu b = —m —n upn /m| =2, |n| = 1,
.\ Q_ﬂ.
m,n) = 5.

3
(
4. Haiitu np,z, npu ¢ =b+cu y = a, rae a(3; —5;4), b(—4; —-1;-5), e(—1;1;-1).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3; 15 3),
B(4;2;5), C(4;3;2).

6. Borymcantbh miaoma b napaJuiesiorpaMMa, IIOCTPOEHHOTO Ha BEKTOpax a = —2m + 4n u b =

—4m + 20 1pu |m| =3, n| =5, (M,n) = 2.

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. Ay (—8;7;1), Ay(—15;4;—2), A4(—6;8;2), B1(—15;5;—3).

8. Bamana mupamuna SABC koopauuatamu wepmua A(—6;7;—2), B(-7;9;—1), C(-7;8;—4),
S(3;8;5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TPOXOsIieii yepe3 Touky M (5; —3; —2) mapasiespbHO MpsiMoi

=5 __ y—2 __ z+8 _
52 = S5 = I ¥ IepueHJuKYJIsIPHO IIOCKOCTH —& + y + 2 = —5.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(7;1;9), B(10;2;7), C(9;2;8).
11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—z+y +1=0
—z—y—2—-15=0"
12.  Haiitu xoopamuarsl Touku M, cummverpudnoil Touke M (—2;—6;4) OTHOCHTEIHHO ILIIOCKOCTH
—y+3z+7=0.

13. Haittu yroa mMexiay mpsamoii [ : xT“ = %7 = Z:f 7 TJIOCKOCTBIO 7 : 3¢ — 3y — bz — 2 = 0.

14.  Ha mnockoctn gan Tpeyronbuuk ABC ¢ sepmmnavu A(1;2), B(15;4) u C(—3; —2). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
Bapwuanr 1.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nenut pedpo B;C; B orHOmenun 2 : 1.

2. Hoxkazatn, uto BekTOphl a(—4;3;—2), b(—3;3;1), ¢(0;2;5) obpazyor 6a3uc. Pa3noxuth BeKTOpP
d(6; —5;3) M0 STHM BEKTOPAM.

. Haittu xocumyc yria mexay BekTopamMn @ = —2m +3n u b =3m —n upn |/m| = 1, |n| = 2,
m,n) =1

3
(
4. Haiitu np, @, npu ¢ =a n y = b+ ¢, rae a(—3;2; —1), b(—4;2; —1), ¢(5;0; 7).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(3;8;5),
B(10;0;0), C(—1;13;8).

6. BbrumcauThb mwiomnaib mapassiesiorpaMma, NoCTPOeHHOTO Ha BeKTopax a = 4dm +n u b =2m — 4n

npu [m| =1, |n| =5, (m,n) = 7.

7.  Bbrumcauth 06beMm TeTpasapa ¢ BepmumHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl P. P(8;1;5), Q(6;0;4), R(3;—1;1), S(7;2;3).

8. Bagama mmpamuna SABC woopmmnaramu Beprma  A(2;10;-7), B(3;9;-7), C(7;7;-8),
S(—4;—1;—6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Mpoxojgdiieii depe3 Touky M (3;6;7) mapasiesbHO MpsiMOi
x

-4 _ y—2 __ 243 —
- = 45- = £5 ¥ IepueHuKyIApHO IWIOCKocTH —3% — 9y + 72 = —4.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(5;3;9), B(—2;13;6), C(7;0;10).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
dr+3y—2+10=0
—3r—2y—2z—1=0"

12.  Haiitu koopauuare Touku M, cuvmmerpuanoii Touke M (4; —10; —5) OTHOCHTENBHO IIOCKOCTH
-7y —z=0.

28 — =0 _ z—1 y ypockocThio T x4y + 2 — 12 = 0.

13.  Haittu yron mexy npamoit [ : — =

14.  Ha mockoctu man tpeyroabuauk ABC' ¢ Bepmunamu A(—4;0), B(—9;10) u C(4;16). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M menur pedbpo AA; B orHOImEeHNH 2 : 3.

2. Hoxkazarn, uro BekTopsl a(2;3;1), b(1;—5;4), ¢(0;5; —3) obpasyor 6azuc. PazmoKuth BEKTOP
d(4; —7;9) mo STUM BEKTOPAM.

3. HaiiTi KocHHYyC yIiIa MeKIy BEKTOpaMH @ = —2m —n u b = —5m — 2n npu |m| = 2, |n| = 3v/3,

(M) = =,

4. Haittu np, @, upu ¢ =3a +cn y = b, e a(—1;3; =3), b(—2;3; —4), c(7; —14;11).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(1;6;1),
B(2;5;0), C(3;12;0).

6. BoramcaunTsh mI01a,/ib mapaJuiesorpaMmmMa, TOCTPOEHHOTO Ha BeKTopax a = 3m +3n u b = 4m —3n

npu [m| =1, |n| =2, (m,n) = §.

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
ONYIIEHHYIO HA 3Ty I'palb u3 Bepiunabl By. A1(3;6;5), Aa(3;7;7), A4(2;6;0), B1(10; —4;14).

8. CocraBuTh ypaBHEHHe IIOCKOCTH, TIpoxojsiiieil yepe3 Touku A(8;0;5), B(7;—1;4), C(11;2;-2), u
Hafitu paccroguue ot Touku S(7;3;7) 10 ITON MIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (9; —3; —4) napasieabHo IpsaMoi

z—6 _ y—1 __ 246 _
£ = 4 = £ ¥ nepuenauKyasapHo nIockocTu —2r —y — 72+ 6 = 0.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(8;3;6), B(5;5;7), C(12;0;4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
T —2y + 5 =0
3z —by+z+14=0

12.  Haiitu koopaunars Touku M, commverpuanoit Touke M (—5;15; —10) OTHOCHTETBHO TIOCKOCTH
—3x 4+ 8y — Tz = 22.

13.  Haittu yron mexay upsmoii [ : 1 IJIOCKOCTBIO 7 @ —% + 3y — 3z — 2 = 0.

z+2 _ y+l _ 245
-2 1

2
14.  Ha wiockocru jgan rpeyrosibiuk ABC' ¢ Bepuunamu A(3; —2), B(—19;2) u C'(5; —6). Tpebyercst:
a) HanmcaTh obmue ypasuenus npambix AB u AC;

0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M menut pedpo DD; B orHOImeHnn 2 : 1.

2. Hokazatb, uro BekTopsl a(—1;0; —4), b(2; —5;6), ¢(0; —2; —1) obpasyror 6a3uc. Pazmoxurs BeKTOP
d(—3;4; —10) mo 3TUM BEKTOpaM.

3. HaiiTn kocHHyc yriia MexkIy BeKTopaMm a = 6m —4n u b = 2m — n upu /m| = V3, |n| = 2,

(m,n) = .
4. Haittu np,z, npu ¢ = b+ 3c n y = a, rae a(3;2; -2), b(—11;-9;4), ¢(5; 3; —2).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(0; 8;0),

B(1;9; 1), C(—1;-2;2).

6. BoruamcanTs mwomaas TpeyroJbHIKa, TOCTPOEHHOIO Ha BeKToOpax @ = —3m +mn u b = m — 3n upn

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

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(2;2;2), B(4;1;1), D(5;1;1), A;1(3;0; —4).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, MPoXosmieil yepes rouku A(9;7;1), B(7;5;4), C(8;8;2), u Haiitu
paccrosiane ot Toukn S(1; —6; —2) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOsiieit depe3 Touky M (—4;8;5) mapaaiesbHo mTpsiMbIM
z+2 _ y—3 __ z+5 i z—1 y—3 _ 2+3

-5 1 -2 2 1 —1

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(4;6;9), B(12;5;18), C(13;5;19).

11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIME ypaBHEHHUS MPSIMO

r+ vy +324+23=0
r+2y—22z—-11=0

12, Haittu mpoekuumio touxku M (33;41; —46) wa miockocts 8x + 9y — 9z = 143.
y+

8 _ 242

13.  Haittu yron mexmay npsmoit [ : %L = = 55 U WIOCKOCTBIO T @ —2r —y — z = 11.

-5
14. Ha mrockoctu nam tpeyroasuuk ABC ¢ sepmmunavu A(2;4), B(28;22) u C'(14;0). Tpebyercst: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,

6) maiitu nauHy Meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

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



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BC, a M nenut pebpo A;B; B orHOIIeHNH 2 : 3.

2. Hokazatp, ato BekTopnl a(—1;2; —4), b(2;1;1), ¢(—1;0; —2) obpaszyior 6azuc. Paziokurh BeKTOP
d(9;9; —1) mo STUM BEKTOpaM.

3. Haiitu Kocuuyc yria Mexkiy BeKTOpaMu @ = —m —3n u b = —2m — n opu |/m| = 1, |n| = 2,
=5

4. Haiitu np, @, upu ¢ =b+cu y = a, vae a(—3;1;-2), b(—3;2;4), c(-3;2;1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(9;1;7),

B(12;0;8), C(19;—2;9).

6. BperaucanTh mioia b napaJsuiesorpaMma, ToCTPOeHHOr0 Ha BeKTopax a = 3m+3n u b = —4dm+42n

npu [m| =4, |n| =3, (m,n) = §.

7. Beramcsurb 00beM TeTpadapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay A3 Ay u BbI-
COTY, ONYIIEHHYIO HA 9Ty rpanb u3 Bepumabl Ay, A1(0;6; —4), As(7;3; —2), A3(3;—1;3), A4(10;2; —1).

8. Bagnana nupamuga SABC koopaunaramu sepruus A(4;1;—7), B(3;4;—5), C(3;0; —6), S(0;8;6):
a) coCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAaHOHUYECKHE ypaBHEHUs LPAMOii, npoxojgiieil yepes rouky M (—5; —2; —8) napaJ-

P _ e -4 Yy _ 241
JIEJIBHO NJIOCKOCTH —x — 4y + 22 = —4 v nepueHJuKy/IsiPHO IpAMOil “= = =5 = =,

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan
A(7;8;6), B(6;9;7), C(8;6;6).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
—x+2y—2z—7=0
—r—y+2-9=0
12, Haiiru npoekuuio rouku M (—26; —20;7) na wiockocrb —9x — 9y — z = —82.

13.  Haittu yron mexay upsmoii [ : x_—+18 = y%? = ZIG 1 IJIOCKOCTBIO T @ —3x — dy — 52+ 6 = 0.

14.  Ha wiockocru jan rpeyroibuuk ABC' ¢ Bepimnavmu A(—4;1), B(25;3) u C(—8;9). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenut pedbpo DD B orHOmeHuu 3 : 1.

2. Hoxkazarn, uro Bektoper a(0;1;—2), b(3;0;1), ¢(5;2; —3) obpasyor 6azuc. PazmoKuth BeKTOP
d(10;5; —8) Mo 3TUM BEKTOpaM.

3. HaiiTi Kocumyc yriia MexKay BeKTOpaMu @ = —m 4 2n u b = 6m — 5n upu |m| = 2, |n| = /3,
(7w = 1.

4. Haittu np, @, upu ¢ = 3a +cn y = b, e a(4; —3;2), b(—4;7; -3), c¢(—12;6; —11).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(0;7;4),

B(2;4;7), C(1;6;6).

6. Boraucanrs mwiomaas napaJsegorpaMma, MoCTPOeHHOTO HA BeKTopax @ = —m —3nu b=4m+n

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

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty Tpanb u3 Bepumnasl Ay, A(1; —3; —8), B(0;6;—4), D(1; —1;—7), A;(—3;4; —5).

8.  Bamana mupamuga SABC koopaunaramu sepmumn A(0; —6; —3), B(2;—8;—4), C(—1;-3;-2),
S(5;—7;,—1):
a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHe ILJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (—6;9; —5) meprneHauKyasipHO

IJIOCKOCTAIM 20 +y — 32 —7=0u —bx — 2y + 52 = —1.

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogame or Toukm C' 10 9TOI IPAMOid, ecau
A(3;6;0), B(2;8;0), C(2;7;1).
11. llpuBecTrn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
3r+y—22z—-19=0
—4x—y+ 2 +25=0"
12. Haiitu koopamuatel Touku M, cuvmmerpuunoil touke M (0;2;5) OTHOCHTESBHO ILIOCKOCTH

—5x — Ty — 8z — 15 =0.

3

y—4 _ z+4
3

13. Haittu yron mMexxay npsiMoii [ : xT+8

7 TJIOCKOCTHIO T : 2 + 2y + 2 = —4.

14. Ha mrockocru gan tpeyroabauk ABC ¢ epmmnavu A(1;1), B(0; —17) u C(—11; —7). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M npenut pebpo B;C| B orHOmEeHuu 1 : 2.

2. Hokazatnb, uro BekTopsl a(—1; —1;2), b(2; —2;5), ¢(—1; 1; —2) obpasyror 6a3uc. Pa3moxuth BeKTOP
d(—10;2; —7) mo 9TUM BEKTOPAaM.

. Haiitu xocunyc yrina mexmay Bektopamun @ = —m +2nu b = m —n upu /m| = 1, |n| = 2,
.\ Q_ﬂ.
m,n) = 5.

3
(
4. Haiitu np, @, upu ¢ =b+cu y = a, vae a(—1;2;1), b(—4;5;2), c(4; —5; —6).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(8;0;6),
B(4;-3;8), C(5;—2; 7).

6. BuraumcaunTs mwioma s napaJsuiesorpamMma, IoCTPOEHHOTO Ha BekTopax @ = —4dm—3nu b = —3m+n

npn [m| =3, |n| =2, (m,n) = 5.

7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmimHaMu B Todkax Aq, As, As, Ay, mmomanps rpanun A A3 Ay
M BBICOTY, ONYIIEHHYIO HA 3Ty Ipadb u3 Bepmuabl A;. Aj(—8;—11;6), Ay(—6;—6;1), A3(—9;—11;5),
Ay(—5;—5;3).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Tpoxosmeii vepe3 touku A(5;1;7), B(6;—-9;7), C(4;10;8), u

HaifiTn paccrosiaue ot Touku S(6; —3;6) 10 STO¥ MIOCKOCTH.

9. CocraBurh ypaBHEHHE IJIOCKOCTH T, Hpoxojsieii yepe3 touky M (1; —1; —9) mapaiesapHo mpsiMoit

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

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(T:3;2), B(6;4;4), C(81;-1).

11. llpuBecTru K KAaHOHHYECKOMY BHUJy OOIIME YpaBHEHHS IIPAMOM
3r+y—2z—23=0
—2rx+y  +18=0

12. Haiitu koopauuarsl Touku M, cummerpuanoii touke M (—11; —19; —17) orHOCUTEIBHO LJIOCKOCTH
—3rx—8y—T7z+1=0.

=5 _ y—1 _ 248
1

13.  Hafitn yron mexuy npamoii [ : %= —

7 MJOCKOCTHIO T : T + ¢y + 32z — 15 = 0.

14. Ha mwrockocru gan tpeyroiabauk ABC ¢ Bepmmnamu A(—5; —2), B(25;8) u C'(—1;10). Tpebyercs:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepubl C';

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBy, a M genut pebpo AD B orHOmenun 3 : 1.

2. Hokazatp, uto BekTopnl a(5;5;6), b(—1;0; —3), ¢(—1;1; —4) obpasyior 6azuc. Paziokurh BeKTOP
d(—5; —3; —8) Mo 3TUM BEKTOPaM.

3. HaiiTn KocuHyC yIiIa MesKIy BEKTOpaMH @ = 3m +n u b = —2m — 2n upu |m| = 1, |n| = 2v/2,
) = %

4. Haittu np, @, npu ¢ = a +3c n y = b, e a(—12;1;3), b(—1; —1;-4), e(2;1; =3).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(7;2;6),

B(12;3;6), C(0;—1;7).

6. BeramcjuTh mI0IMa1b HapaJjie/jiorpaMMa, MoCTPOEHHOT0 Ha BeKTopax a = m+3n u b = 4m — 2n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(5; —2;8), B(3;—4;9), D(2;—-2;9), A1(8; —1;6).

8. CocraBuTh ypaBHEHHE [JIOCKOCTH, poxosiiieii uepes Touku A(0;7; —3), B(1;8; —3), C(—10;6; —2),
u Haiitu paccroguue ot Touku S(1;0;0) 10 9TOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoxojsiieil uepes Touxky M (0; 8; —7) mepneHauKkyIsapHO TLI0C-
koctam 7x +4y+3z=5u2x+y+2+6=0.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(8;3;0), B(T;0;5), C(9;5; —3).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
6r —2y—32+ 9 =0
r—y —22-13=0"

12, Haittu mpoeknumio Touku M (8; —3;11) na mrockocts br —y + 42 — 3 = 0.

ut3 — 2=l g mockoctsio 7 22 — y + 22 — 10 = 0.

13.  Haittu yron mexmay npsmoit [ : = T

47
3

14. Ha mnockoctu man tpeyronbauk ABC ¢ seprmmnamu A(—4; —1), B(—5; —8) u C(4; —9). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix AB u AC;
0) maiiTu aauny mejuann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

J) HanucaTh oflee ypaBHeHue ouccekrpucht yria BAC,

(r) HanucaTh oblIee ypaBHEHHE CepeHHHOTO HeplIeHIuKyasapa K cropore AC
(e) maiftu KoopauHATHL TOUKH E — nepecedenus: nupamuix (1) u (1);

’K) HAHTH KOODAMHATH TOUYKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO NpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M ngenut pedbpo Ay B, B orHOmeHuun 1 : 2.

2. Hokazatb, uro BekTopsl a(—3; —1; —1), b(—4;3; —4), ¢(2; 1;0) obpasyror 6a3uc. Pa3noxuts BeKTOP
d(—1;8; —5) mo 3TUM BEKTOpaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu @ = m —2n u b = —m + 5n npu |m| = 2v/3, |n| = 1,
() = =

4. Haittu np,z, npu ¢ = 3b+cn y = a, e a(—7;—3;3), b(—2; —2; =3), c(4;5; 3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(0;9;4),

B(1;10;3), C(3;17;2).

6. Borumcaurhb miaomaab TpeyroJbHUKA, TOCTPOCHHOrO HA BEKTOpax @ = —2m —2n u b = m + 2n

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

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuubl S. P(3;—7;3), Q(4;—13;4), R(2;0;2), S(6;1; —6).

8. Bagnana nupamuga SABC koopaunaramu sepruuna A(—2;6;8), B(—5;8;7), C(8;1;11), S(—8;4;1):
a) cocTaBUTh ypaBHenue miockoctn ABC,

6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHEHHE ILJIOCKOCTH 7, Ipoxojdiieil yepes touky M (8; —9; —8) nepuenukyasipHoO
mwiockocTsM —2z +y+1=0nzx—y+2—-4=0.

10.  CocraButh ypaBuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(1;2;4), B(—1;-1;3), C(8;12; 7).

11. llpuBecTru K KAHOHHYECKOMY BUJy OOIIUE YpaBHEHHS IIPAMON
r—y+z+2=0
3v+3y+42+28=0"

12.  Haiitu koopgunarsr touku Mi, cummerpuunoii Touke M (—1; —7;3) OTHOCUTEJIBHO LJIOCKOCTH
r—9y+22—25=0.

-1
:L‘T7 — y_ﬁ_ — _ZJ§3 7 MJOCKOCTHIO T : & — Yy — 2 = —4.

13. Haittu yroa Mexkjay mpsamoii [ :
14. Ha mnockoctn nan tpeyroabauk ABC ¢ sepmmunavu A(—2;3), B(—6; —25) u C(—14; —9). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 Dy, a M nenut pedbpo BB; B orHommennn 2 : 1.

2. Hoxkazatn, uto BekTOpHl a(—3; —2; —1), b(—2; —1; —4), ¢(1;0; 3) obpasyior H6a3uc. Paznokurh Bek-
Top d(2;2; —2) 1O 9TUM BEKTOpaM.

3. HaiiTn KocHmyC yria MexKIy BeKTOpaMn @ = —6m —3n u b = —m —n upu |m| = V2, |n| = 2,
(o) = .

4. Haittu np, @, upu ¢ = a u y = 2b + 3¢, rae a(—4;-5;6), b(2; —1;-1), e(~1; -1;1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;7;9),
B(10;2;8), C(8;9;11).

6. Boramcauts mwiomnaib napasuiesiorpaMmmMa, TOCTPOEHHOTO Ha BEKTOpax @ = —4Am—+2n u b = 4m+3n

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

7.  Borumcomrb o0beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann As AsAy u
BBICOTY, ONMYIIEHHYO HA 9TY TpaHb u3 Bepumubl Aj. A1(2;7;9), As(7;6;6), As(11;4;5), A4(12;8;0).

8. CocraBuTh ypaBHEHHUE ILIOCKOCTH, Mpoxogmieil yepes rouku A(1;5;7), B(2;3;7), C(0;0;8), u HaiiTu
paccrosiane ot Toukn S(—1; —6; —4) 10 3T0# MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTPOXOsAIieil uepe3 Touxky M (2;2; —1) neprneHaukyIsgpHO LI0C-
KocTaM —3x —y +22—3=0u2x—y+2+3=0.

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(8;1;6), B(3; —2;—1), C(5;—1;2).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMOI
r —=2y+ 2z —3=0
—2r+5y—4z+7=0"

12.  Haiitu koopaunarsl Touku M, cummerpuunoit Touke M (—1;11; —3) OTHOCHTEIBHO TIIOCKOCTH
r—5oy—9=0.

P e 7.z _ Yy=5 _ z=T7 . —
13. Haiiru yroa mexy upamoii [ : £ = 432 = 225 1 WIOCKOCTBIO T 12 —y — 2 = —2.

14. Ha wiockocru pan rpeyrosibiuk ABC' ¢ Bepmunamu A(—3;2), B(—6;23) u C(—15; —10). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyaspa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 10.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cy, a M menut pedbpo AB B orHOIeHHN 2 : 3.

2. Hoxkazatn, uto BekTopnl a(1;2;—1), b(—3;—4;2), ¢(4;3;1) obpazyior 6a3uc. Pa3noxuth BeKTOp
d(—4; —6;3) Mo STUM BEKTOPaM.

3. HaiiTu KocHHYC yriia MeKIy BEKTOpaMH @ = —m — n 1 b = —m — 2n npu |m| = 3v/2, |n| = 2,
) = %

4. Haiitu np,z, npu ¢ =a +cu y =b, rae a(—2;-2;1), b(—1;2; -4), e(—2;2; -3).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieHuKyasipaoro mwiockocrn AABC, tae A(1;0;3),

B(6;2;—4), C(—6;—3;13).

6. BeraucanTs miomaap napaJiiesorpaMMa, IOCTPOEHHOIO Ha BeKTopax a = m —n u b =2m —n

npu |m| =3, |n| =2, (m,n) = 7.
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Ipadb u3 Bepuunbl F. A(—6;—5;3), B(—8;—6;1), D(—3;—3;7), E(1; —4;10).
8. CocraBuTh ypaBHEHHE ILIOCKOCTH, HpOXosieii depes touku A(—8;3;8), B(—6;12;7), C(—9;1;9),
u HaliTu paccrognue ot Touku S(7;5; —2) 10 ITOM MIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (4; —5; —2) napasieabHo IpsaMoi

z _y=1l _ z _
§ = 5= = £ W IePUeHJNKYJIAPHO wiockoctn = + 2y + z = 0.

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(8;9;8), B(3;10;11), C(17;7;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI

3r—y— 2z — 8 =0
—2r+y—22+17=0"

12, Haittu mpoekuumio Touku M (—5; —8;43) na mwrockocts 3z + 4y — 92 + 10 = 0.

=5 _

y+1 _ z2—1
3 5 -

= 5 W IWIOCKOCTBIO T @ —= — Y + 2 = 15.

13.  Haittu yron mexmay npsmoit [ :
14. Ha mrockoctu man tpeyroiasauk ABC ¢ Bepmmmnavu A(2; —3), B(—8;27) u C(8;15). Tpebyercs:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

0) maiitTu aauny mejuann BD;

B) HaiiTW IJIMHY BBHICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH F — nepecedennst upsaMbix (1) u (11);

(

’K) HAHTH KOODAMHATH TOUKM F', cuMMeTpuIHOi Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 11.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa BC, a M nenut pebpo DD, B oTHomeHuu 2 : 3.

2. Hoxkazatn, uto BekTOphl a(l;—5;4), b(2;—3;3), ¢(2; —6;5) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(7;—10;10) mo 3TUM BEKTOpaM.

. HaiiTu kocunyc yria Me:kIy BeKTOpaMu @ = —m —4nu b = —m —n opu |m| = V2, |n| = 2,
——\ _ 3nr
m,n) = .

3
(
4. Haittu np, @, upu ¢ = a u y = 3b + 3¢, rae a(—2; —3; —2), b(4;5;3), c(—5; —6; —3).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, epiieH uKyasipaoro mwiockocrn AABC, tae A(1;5;5),
B(6;6;5), C(10;6;6).

6. BbruumcauThb mwiomnaib mapassiesiorpaMma, moCTPOeHHOTO Ha BeKTopax a = 2m —n u b = 4m + 3n

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

7.  Bbrumcauth 06beMm TeTpasapa ¢ BepmumHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO HA 3TY Tpaub u3 Bepumuabl P. P(—2;—2;10), Q(8;—1;4), R(6;0;7), S(—1;—3;9).

8. CocTaBuTh ypaBHEHHe IJIOCKOCTH, Tpoxojsiieii yepe3 touku A(—6;1;1), B(—5;7;0), C(—4;8;0), u
HaiitTu paccroguune ot Touku S(6;4; —1) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpOXosIieil uepe3 Touxky M (7;7; —5) nepneHaukyIsgpHO I0C-
KoCcTsIM —2x +y — 52 =—1u -3z +y—T72—7=0.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMO, ecan

A(9;9;4), B(2;4;7), C(19;16;0).

11. TlpuBecTn K KAHOHUYECKOMY BHUJLy OOIIME YpaBHEHHS IIPAMO
20+ vy +2=0
S5z 4+2y+z+4=0"

12. Haitt woopmunarsr Touku My, cummverpuanoit touke M (0;4; —4) OTHOCHUTENBHO ILIOCKOCTH
3r —z—9=0.
13.  Haittu yron mexty upsmoii [ : x_—_; = % = %1 1 IJIOCKOCTBIO T @ —3x +y + 2 + 2 = 0.

14. Ha wiockocru jgan rpeyrosibiuk ABC' ¢ Bepunnamu A(2; —1), B(—16; —2) u C(6;5). Tpebyercst:
a) HanmcaTh obmue ypasuenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 12.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenur peopo C'Cy B orHOmEeHuu 1 : 2.

2. Hoxkazatn, uto BekTOphl @(6;4;—3), b(4;1;—3), ¢(3;2; —1) obpasyior 6asuc. Pa3noxuTh BeKTOP
d(—7;2;8) Mo STHM BEKTOPAM.

HaiiT KOCHHyC YIIa MesKIy BeKTOpaMu @ = m +n u b = —3m — 4n npu |m| = 2v/3, |n| = 2,

5m
.-

—

3.
(m, ’I’L) =
4. Haittu np,, npu ¢ = a +2c n y = b, e a(—2; —9; —12), b(1; —5;1), ¢(1;2;3).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(1;7;4),
B(=2;8;5), C(=9;9;7).

6. BoraucauTs mwiionaib napaJjiesorpaMMa, IMoCTPOeHHOro Ha BeKTopax @ = 3m+4n u b = 2m+4n

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

7.  Bwrumcomrb 00beMm Terpasnpa ¢ BepmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann As AsAy u
BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepmuabl Aj. A;(10; —1;—14), Ay(8;4;—4), A3(10;—3;—12),
Ay(7;6;3).

8. CocTaBuTh ypaBHEHHE IUIOCKOCTH, Tpoxomdmiei depes touku A(—3;—5;—7), B(—1;—6;—6),
C(—8; —7; —6), u Haiitn paccrosiaue ot Touku S(—1;7;2) A0 3TO¥ MIOCKOCTH.

9. CocraBuTb KAHOHHYECKHE ypaBHEHHsI PsAMOii, mpoxoisieil uepes rouky M (0; —4; —2) napasuiessb-

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

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(0;3;4), B(—5;6;,—4), C(3;1,9).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
—3rx4+y—2z+17=0
20 —y+32—19=0"

12.  Haiitu koopgunars touku My, cummerpuanoii Touke M (3;0; —1) OTHOCHTENBHO ILJIOCKOCTH
r—z=1

= ¥=2 — ==L y yuockocrbio T : 5 + 4y 4+ 22 + 8 = 0.

48
1 - -1

13. Haittu yroa Mexkay mpsamoii [ :

14.  Ha mockocru man tpeyroabauk ABC ¢ epmunamu A(1; —5), B(—6;18) u C'(5; —9). Tpebyercs:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopMHATH TOUKH F — mepecevenus npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa D,C1, a M genur pedbpo AA, B oTtHomenun 1 : 2.

2. Hoxkazatn, uto BekTopsl a(—1; —1; —2), b(2; —1;1), c¢(—4;2; —3) obpasyior 6a3uc. Paznoxkurh Bex-
Top d(—5;4; —2) 10 9TUM BEKTOpaM.
3. HaiiTu KoCHHyC yIIa MesKIy BeKTOpaMu a = 2m +n u b = —3m — 2n upu |m| = /3, |n| = 4,

s

() = 5.

4. Haiitu np,z, upu ¢ = a + 3c n y = b, e a(—3;3;1), b(4;1;-6), c(—1; -1;1).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(8;7;2),
B(9;10;1), C(10;6;1).

6. BwraumcauTh mI0mma b mapaJsuiesorpaMma, TOCTPOEHHOIO Ha BeKTopax @ = —m—3nu b = —2m—4n

npu [m| =3, |n| =2, (m,n) = ¥

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(5;7; —5), Q(10;6; —2), R(12;5;1), S(10;5;0).

8. Bamana mupamuga SABC koopaunatamu seprun A(4; —4;—7), B(11;—1;-3), C(—6; —8; —12),
S(=5;7;,=7):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe IUIOCKOCTH T, Npoxostieii yepes Touxky M (6;0;1) nepneHanKyaspHO TI0C-
koctsM ¢+ 9y =6 —z —y+ 2 =0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogame or Toukm C' 10 9TOH IPAMOid, ecan

A(9;1;1), B(8;9;-8), C(8;8; 7).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIINe ypaBHEHUS MPSIMOM
dr—2y—z+15=0
—2r—y —2—29=0"

12. Haiitn npoexnuio Toukn M (—7; —26; —4) na mwrockocts © — 10y + 2z = 45.

x+7 +7 _ z+5

13. Haittu yroa Mexkay mpsamoii [ : 2 W IIOCKOCTBIO 7 : 6 — 2y — 2 +2 = 0.

14. Ha mnockoctn nan tpeyronabauk ABC ¢ sepmunavu A(—4; —2), B(1; —12) u C(—8; —10). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DDy, a M npenut pebpo B;C B orHOmenun 3 : 1.

2. Hoxkazatn, ato BekTOpsl a(—4; —3;3), b(—5; —5;4), c¢(—3; —2; 3) obpasyior 6a3uc. Paznokurh Bek-
Top d(—2;6;4) IO 9TUM BEKTOpaM.

3. HaiiTi KOoCHHYC yIIa MeyKIy BeKTopaMu @ = m +mn u b = bm + 8n npu |m| = 2, |n| = /2,
——\ 3
(mvn) - 1

4. Haiitu np, @, upu ¢ = a + 3c n y = b, re a(0;15; =7), b(2; —6;3), c(2; —5; 3).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockoctn AABC, tae A(3;0;5),
B(12;1;4), C(=5;—1;7).

6. BoramcanTs moma s TpeyroJbHIKa, TOCTPOEHHOIO Ha BeKTopax @ = m —n u b = —2m + 3n upn
_ _ — =\ __ 5w
‘m’ =4, |n’ =4, (man> — 6

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepuunsl E. A(—3;3;0), B(2;1;3), D(1;2;3), E(4;0;5).

8. Bamana nupamuiga SABC koopaunaramu sepiun A(0; —4;6), B(—3;—3;5), C(2;—3;6), S(0;3;5):
a) cOCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHE IJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (3;0;6) mapasiesbHO MpsiMOii

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

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(1;0;4), B(0;—3;6), C(2;2;3).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
r— 1y +6z2—18=0
—r+2y—T72+20=0"

12.  Haiiru koopgunars toukn My, cummerpuanoii Touke M (1;7;—1) OoTHOCHTENBHO ILJIOCKOCTH
dx —Ty+7=0.
13.  Haittu yroa mexxay upsamoit [ : 258 = 56 = 225 g pyockoctsio m: —z 4y — 2 — 4 = 0.

14. Ha mrockocru nan tpeyroapauk ABC ¢ Bepmmuavu A(2; —5), B(—5; —6) u C(—4; —11). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsiMbix AB n AC,

6) maiitu pauny Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMETPpUIHON Touke B oTHOCHTE BHO Npsamoii AC.
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BapmanT 15.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC', a M nenur pedbpo BBy B orHOmeHun 2 : 3.

2. [Hokazatb, uro BekTOpsl a(—4;4;3), b(4; —5; —4), ¢(—3; 1; —1) obpasyror 6azuc. Pa3noxurs BeKTOP
d(—4;3;2) mo 5TUM BEKTOPaM.

3. Haijitu Kocunyc yrra MexkIy BeKTOpamMn @ = m+n u b = —2m +n upu /m| = 1, |n| = 2,
() = =

4. Haittu np,, npu = 3a +cn y = b, te a(0;0; —1), b(4; —2;3), ¢(2; —1;1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;5;3),

B(5;10;4), C(8;6;2).

6. BorumcauThb maoma b TpeyroJbHUKA, TOCTPOCHHOrO HA BeKTOpax @ = —2m +2nu b = m — 2n
_ _ —=\ __ 27
npu |m| =4, [n| =3, (m,n) = 5.

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO Ha 3TY Tpaub u3 Bepuuanl P. P(7;7; =5), Q(7;9; —8), R(6;12; —10), S(4;2;1).

8. Banana nmupamuga SABC koopmunaramu sepiun A(5;4;4), B(7;7;5), C(6;3;5), S(0;0;1):
a) coCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHEHHE IJIOCKOCTH T, Hpoxojsiieii yepe3 Touky M (7; —3; —8) mapasiesbHo mpsiMoii

””TH = y—;l = 216 " TePHEeHINKYIAPHO TIocKocTH 7 + 3y + 22 — 1 = 0.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(5;7;1), B(8;0;5), C(6;5;2).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHUS MPIMOI
or—y +2—15=0
r —2y+2—-17=0"

12.  Haiitu npoexmuio rouku M (4;16; —1) ma miockocrs x + 3y + 2z — 29 = 0.

13.  Haittu yron mexay upsmoii [ : ””T_S = y%? = Z_‘; 1 IJIOCKOCTBIO T : X + oy — 2z = —1.

14. Ha wiockocru pan tpeyrosbuuk ABC ¢ sepuunamu A(—3; —1), B(17; —11) u C(5; 3). Tpebyercst:
a) Hamucarh obmue ypasuenus npameix AB u AC;
0) maiitTu aauny meauann BD;

B) HAlTW JJIMHY BBICOTHI, OMYIIEHHOH 13 Bepruabl C';

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHIuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 16.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna peopa C'Cy, a M menut pedbpo Ay D; B orHOmenun 3 : 1.

2. Hokazatp, ato BekTopnl a(—1;2; —5), b(0;1; —2), ¢(3; —1;2) obpasyior 6azuc. Paziokurh BeKTOP
d(8;3; —7) Mo STHM BEKTOPAM.

3. Haiitu xocumyc yria Mexkiy BeKTOpaMu @ = —2m —n u b = —m + 2n opu |/m| = 1, |n| = 2,
) = %

4. Haiitu np, @, upn ¢ = a + 2c n y = b, e a(—5;-2;9), b(1; —4; -7), c(4; —2; —5).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(8;0;9),

B(9;9;9), C(7;,—4;10).

6. Borumcants miomnaib napasue/iorpaMMa, TOCTPOEHHOT0 Ha BeKTopax @ = —2m~+3nu b =2m—4n

npu |m| =3, n| =4, (m,n) = 7.
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(4; —4;—4), B(1;-7;-5), D(8;0; —1), E(0; —9; —8).

8. CocraBuTh ypaBHEHHUE IIIOCKOCTH, mpoxogiieil uepes rouku A(0; —3; —2), B(3; —2;2), C(2;—-2;1),
u HaliTu paccrosaue ot Touku S(—7;8; —7) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Tpoxofsieil depe3 Touky M (—10;8;0) mepneHIuKyIspHO

MJIOCKOCTSIM —T — 2y — 2 —8 =0un —xv — 3y — 22 = —2.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosaume or Touku C' 0 9TOH TPAMO, ecan

A(4;6;7), B(5;10; —2), C(3;3;14).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
r—9y— 2z +25=0
—24+8y+2:—-26=0"

12.  Haiitu koopaunars Touku M, commverpuanoit Touke M (16; —19; —8) OTHOCHTENTBHO TIOCKOCTH
Tr —8y —32+17=0.

= U8 — =Ty pjockoerbio i — Y + 2 = —2.

13.  Haittu yron mexay upsmoii [ :
14.  Ha wiockocru jan rpeyroibauk ABC' ¢ Bepimnavmu A(—2;3), B(7;16) u C(0; —3). Tpebyercs:
a) Hanmcarh obmue ypasuenus npameix AB u AC;

0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 17.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOMmeHun 2 : 1.

2. Hoxkazatn, uto BekTopnl a(0;—3;—2), b(2;4;1), ¢(3;3; —1) obpazyior 6a3uc. Pa3moxuTh BeKTOP
d(5;10;1) mo 3TM BEKTOpaM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTopaMu @ = m +n u b = —2m — n npu |m| = 3, |n| = 2v/2,
) =

4. Haittu np,, npu ¢ = 3b+cn y = a, e a(—4; —1;-2), b(5;1;3), c(—13; 3; —8).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, Ieprie K yasipaoro mwiockocrn AABC, tae A(0; 6;5),

B(—6;7;6), C(=5;7;7).

6. BbruamcauThb mo1a/ b napaJjuiesorpaMMa, IMoCTPOeHHOTO Ha BeKTopax @ = 2m+3n u b = 4m —2n
upn [m| =5, |n| =1, (m,n) = .
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(4; —4;2), B(9;—1;6), D(2;—4;3), E(3; —5;0).

8. Bagana mupamuga SABC koopmuuatamu BepmmH A(10;3;—8), B(11;4;-8), C(9;4;-7),
S(—4; —5; —2):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHHe ILJIOCKOCTH T, MPOXojgiieii depe3 Touky M (2; —1; —7) meprneHauKyasIpHO

nockocTaM —4x +3y+z=7nx —y = 9.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IpAMOid, ecau

A(5;0;5), B(9;—1;—-1), C(10; —1; —-2).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMOM
r+oy—2z—1=0
—r—4y+32—7=0"
12.  Haiitu xoopamuarel Touku M, cummverpuanoit Touke M (—3; —1;5) OTHOCHTETHHO IIIOCKOCTH
—or — 4y + 5z = 11.

i w7 Y . z—4 . —
13. Haitrn yron mexmy npamoit [ : = = %5 = *= 1 WIOCKOCTHIO T : —r —y — 2 = 11.

14.  Ha nuockoctu man tpeyroabHuk ABC ¢ sepmunamu A(—4; —3), B(—21;28) u C(12;13). Tpebdy-
ercs: (a) HamucaTh obmHe ypaBaenus npsgMeix AB u AC;

6) maiitu pauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHO 13 Bepiunbl C;

) HAUCaTh 00MIee ypABHEHNE CePEJIMHHOTO NepreHmKyaapa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODJAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 18.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa D,C1, a M geaut pedbpo AA, B oTHOIeHHHR 3 : 2.

2. Hoka3zatnb, uro BekTopsl a(—6;3;5), b(2; —1; —2), ¢(5; —4; —5) obpasyior 6azuc. Pa3moxuts BEKTOP
d(5; —10; —9) mo 3TUM BEKTOpaM.

. Haiitn Xocumyc yria MexIy BeKTOpaMi @ = —2m —4n u b = —m —n upu |m| = 2, |n| = /3,
— =\ _ 57
m,n) = .

3
(
4. Haittu np,, npu ¢ = 3a +cn y = b, t7e a(1;1;1), b(6;7;4), c(—2; —4; —1).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(8;5;4),
B(13;3;5), C(6;6;5).

6. BbruumcguTh miomna/ib mapaJsiesiorpaMma, MoCTPOeHHOTO Ha BeKTopax a =3m —4dnu b =2m —n

npu |m| =1, [n| =2, (m,n) = 7.
7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u
BBICOTY, ONMYIIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay. A (—8;—2;—4), Ay(—8;1;0), Az(—13;—6;—5),

Ay(—9; —4;—6).

8. 3amama mupamuma SABC koopamnaramu Bepiun A(4;2; —5), B(—2;6;—4), C(5;1;—=5), S(8;5;1):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE yDAaBHEHHs MPSIMOi, poxossiiieit depe3 Touxky M (—1;3;3) mapasuenbHo

_ . o o y—4 _ z-3
IJIOCKOCTH —2 + 4y = —3 U IEPIeHJIUKYIAPHO UPAMOil -5 = == = ==,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(1;7;9), B(4;5;8), C(0;8;10).

11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
or — 3y —82+19=0
—3r+2y+52—-13=0"

12.  Haiitu xoopamuarsl Touku M, cummverpuanoit Touke M (0; —3; —1) OTHOCHTETHHO IIIOCKOCTH
r—z=-—4

U2 — =1y nyockocerbio T i x — Y — 2z = —6.

13. Haittu yron mMexxay npsiMoii [ : %*6

14. Ha mrockocru gan tpeyroabiuk ABC ¢ epmmnamu A(1; —1), B(—30;21) u C'(5; —9). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 19.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOMmeHNn 3 : 1.

2. Hoxkazatn, uto BekTOpHI @(3;2;3), b(—3;—1;4), ¢(—1;0;3) obpasyor 6asuc. Pa3moxuTh BeKTOP
d(9;5;2) Mo 3TUM BEKTOPaM.

3. HaiiTu KocHEyc yIiIa MesKIy BeKTopaMu a = 4m —2n u b = —m +n npu |m| = 1, |n| = 2v/2,
(7w =

4. Haittu np, @, npu ¢ = a u y = b + 3¢, rie a(—3;4;1), b(—9;18;2), c(5; —7; —2).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;4;3),

B(3;11;1), C(5;5;4).

6. BbruumcauThb mwiomnaib mapassiesiorpaMma, moCTPOeHHOTO Ha BeKTopax a = 4m +n u b =3m — 4n

npn [m| =2, |n| =5, (m,n) = 7.

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(—2;5; —8), B(—4;6;—5), C(4;5; —7), D(—3;4; —10).

8.  Bamanma mupamuga SABC wkoopmumaramu sepmua A(—7;9;—3), B(—3;12;—-12), C(-10;7;5),
S(—2;6;0):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXoJsiiieil yepe3 Touky M (—4;3;8) napaiieabHo IPAMbIM
z
1= 2 —1 1 1 0

_y72_z+7nx+8_y+3_£

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau

A(2;8;7), B(3;9;6), C(6;13;4).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMO
3r+3y—22+13=0
— 20 —4y+32—-18=0"

12.  Haiitn npoexruio rouku M (—16; —1;4) Ha niockocTsh 3x — y — 3z = —2.

I e 7. x+8 _ y+3 __ 245
13.  Hafitn yron mexuy npamoit [ @ #5° = L5 = £2

7 MJOCKOCTHIO T : ¢ — 3y — 2z + 4 = 0.

14. Ha mwrockocru man tpeyronbaunk ABC ¢ epumnamu A(—3;3), B(—1; —11) u C(3; —3). Tpebyercst:
a) Hanucarh obimune ypasHenust npaMbix AB n AC;

0) HaiiTu AUy meauansl BD;

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

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh obliee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 20.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa B1Cy, a M penur pedbpo AA; B orHOImEHNH 3 : 2.

2. Hokazatb, ato BekTopnl a(1;4; —4), b(—1;4;2), c¢(2; —1; —5) obpasyior 6azuc. Pazinokurh BeKTOP
d(1; —2; —4) mo 3TUM BEKTOPaM.

3. HaiiTn KocHHyC yIIa MesKIy BeKTopaMu a@ = 5m —nu b = —2m —n upu |m| = 1, |n| = 2V/3,
() = =

4. Haittu np,z, npu ¢ = 3b+cn y = a, e a(2; —1; 1), b(4; —2; —1), ¢(=9;7; 1).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(2;3;3),

B(7;4;2), C(8;5;2).

6. Boramcants miomnaib napasue/iorpaMma, MoCTPOeHHOro Ha BeKTopax @ = dm—4nu b = —3m—2n

_ _ ——=\ __ 37
npu |m| =2, [n| =2, (m,n) = F.
7. Boruncaunrs 06bem TeTpadapa ¢ BepmuHamu B Toukax A, B, C, D, mwromaab rpaaun ABC u BBICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepmuuabl D. A(5;1;9), B(6;4;10), C(9;10;10), D(4; —1;7).

8. Bagana mupamuga SABC koopaumuartamu sepmma A(—5;—6;3), B(—4;—5;4), C(—6;—3;3),
S(1;7;0):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TJIOCKOCTH T, MPOXojgdiieii yepe3 Touky M (—7;—1; —8) meprneHauKyasipHO
na0cKocTaM 22 +8y + 2 =—-3nx+y+2—6=0.

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogame or Toukm C' 10 9TOI IpAMOid, ecau

A(4;1;6), B(5;2;6), C(7;57).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE YDABHEHHUS MPSMOif
20 —4y— 2z +11=0
Sr—Ty—2z+17=0"

12. Haiitu koopamuaTel Touku M, cuvmmerpuunoil Ttouke M (1;1;5) OTHOCHTESBHO ILIOCKOCTH
x4+ 9y + 2z =-23.

%:%:%HHﬂOCKOCTbIOW:—:c—l—y—i—z:lS.

13. Haittu yroa mMexiay mpsamoii [ :
14.  Ha mrockocru nan tpeyroapauk ABC ¢ eprmuavu A(—1;—4), B(1; —15) u C(—5; —2). Tpeby-
ercs: (a) HamucaTh obHe ypaBaenus npsgMeix AB u AC;

6) maiitu pauny Meguansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

I) HAIKCATh 00IIee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.
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BapmanT 21.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC4, a M nenut pebpo BB; B orHomenuu 1 : 2.

2. Hokazatb, uro BekTopsl a(—3;6;1), b(2; —3; —1), ¢(3; —2; —3) obpasyior 6a3uc. Pa3moxuts BeKTOP
d(9; —3; —10) mo 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BeKTopaMun @ = m+n u b = 2m + 9n opu /m| = 2, |n| = 1,
) = %

4. Haittu np,z, npu ¢ = a u y = b + 3¢, e a(7;4; -5), b(—=7;—1;6), c(2;1;-1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(8;0;7),

B(—1;4;6), C(4;1;7).

6. BpraucmTh mIoma b napaJuiesiorpaMmmMa, IOCTPOCHHOr0 Ha BeKTopax @ = —m—4nu b = —3m—4n

—

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

_ 3n

4
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpaHb u3 Bepmuabl Ay, A(—6;2; —=7), B(—15;9; —10), D(0; —3; —6), A;(—8;3; —8).

8.  CocTaBuTh ypaBHEHHE ILTIOCKOCTH, mpoxojsiieii depes touku A(7;2;0), B(9;5;5), C(6;1;—-2), u
HafiTu paccrosguune ot Touku S(—2; —7; —6) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXosiieir depe3 Touky M (—3;1;5) mapaaiesbHo mTpsiMbIM
z+7 _ y—3 __ z—3 i 42 y+7 _ 2—3

1 5 0 1 2 1 -

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(0;8;9), B(—5;12;3), C(1;7;10).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
9r4+y—52+1=0
Tr+y—42+1=0

12, Haittu mpoekuumio touku M (—24; —10;11) ua mwiockocts 7x + 9y — 10z — 92 = 0.

13. Haiitu yron mexay mpamoii [ : 2=8 = Y12 — 2+1l y yrockoernio T 0 @ — 1y — Hz = 14.
1 1 2

14. Ha mrockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(—5; —4), B(—16; —2) u C'(3;0). Tpebyercst:
a) Hanucars obmue ypasuenust upsmoix AB u AC;
0) maiiTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHe CEPeIMHHOTO TepneHuKyisipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH E — nepecevenust upsaMuix (1) u (11);

(

’K) HAHTH KOODAMHATH TOYKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO TpsiMoii AC.
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BapmanT 22.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BC', a M genut pedbpo AA, B otHomenun 3 : 1.

2. Hoxazatn, uto BekTOpbl a(—4;1;3), b(2;0;—3), ¢(—5;2;4) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(—6;3;10) mo 3TUM BEKTOpaM.

3. Haiitu xocumyc yrma MexIy BeKTopamMu @ = 2m —4n u b = —m + n upu |/m| = 2, |n| = 1,
() = <.

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, epiieH uKyasipaoro mwiockocrn AABC, tae A(1;9;8),

B(2;10;8), C(—2;8;9).

6. Boraucauts mwiomnaib napasuiesiorpaMmMa, TOCTPOEHHOTO Ha BEKTOpax @ = 3m—+2n u b = —3m+4-2n

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

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. Aq(7;—2;=T7), Ay(10;6; —5), A4(6;1; —6), By(4; —11;-9).

8. CocraBuTh ypaBHeHWE ILIOCKOCTH, mpoxoigdiieil depes touku A(—5;0;—1), B(—4;-9;—1),
C(—7;10;0), u maiiTe paccrosaue ot Touku S(2;7;2) 10 ITON MIOCKOCTH.

9. CocTaBUTh ypaBHEHHEe IJIOCKOCTH T, TPOXOAdIIeit depe3 Touky M (4;3; —2) mapasaieabHo IpsMoi
T

3 y=2 _ 242 _
55 = 457 = 555 M UePHEeHJUKY/IAPHO IJI0CKOCTH 22 + Yy + 2 = —3.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(9;7;3), B(6;11;1), C(5;12;0).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
r+vy—2+9=0
r+2y+22—15=0"

12, Haittu mpoeknuio touxku M (—13;0;7) na mwrockocts 3z +y — 32 + 3 = 0.

13.  Haittu yron mexmay npsmoit [ : “_—+27 =4Z = % U IJIOCKOCTBIO T : 32 + Yy + 2 = —3.

14. Ha mnockoctn man tpeyronsuuk ABC ¢ Bepmuuamu A(1; —5), B(18; —11) u C(25; 11). Tpebyetcst:
a) Hanucars obmue ypasuenust upsmoix AB u AC;
0) maiiTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHe CEPeIMHHOTO TepneHuKyisipa K cropore AC
(
(e) majiTn KoopJmHATHl TOUKH E — nepecedennst upaMuix (1) u (11);

(

’K) HAHTH KOODAMHATH TOYKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 23.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa BBi, a M genut pebpo A;D; B orHOImennn 1 : 2.

2. Hokazatb, uro BekTopsl a(—3; —1;4), b(—2;0;3), ¢(3; —2; —3) obpasyior 6a3uc. Pa3moxuth BEKTOP
d(1; —5;1) mo 5TUM BEKTOpaM.

3. HaiiTn KOCHHYC yI/a MeKIy BeKTopaMu @ = 2m +n u b = —2m +n upu |m| = /2, |n| = 2,
(7R = 1.

4. Haittu np, @, npu ¢ = a +cu y = b, rae a(5;6;5), b(2;4;3), c(—7; —10; —6).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;7;5),

B(7,17;2), C(2;4;6).

6. BoruumcguThb miomnaib mapaJsiesiorpaMma, MoCTPOeHHOTO Ha BeKTopax a = 2m —4dnu b =m — 3n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(0; —2;1), B(—3;-7;4), D(—1;-5;2), E(—3;—8;3).

8. Bagana nupamuga SABC koopaunatamu Bepurun A(2; —7;3), B(11; —5;0), C(—3; —8;5), S(7;8;2):
a) coCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, IpoXosineii yepes Touky M (—8;6; —10) napaaeabHO mpsiMoii

2l — =1 = 285 g nepnenanKysApHO miockocTn 22 + 9y + 3z — 7 = 0.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(3;2;5), B(10;—3;2), C(—1;5;7).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHUS MPIMO
—r —dy+2—16=0
—2r—y+z+1=0

12.  Haiiru koopgunars toukn Mp, cummerpudnoii Touke M (2;6; —2) OTHOCHTENBHO ILJIOCKOCTH
—5x + 8y + 3z = —1T7.

r—3 +5 _ 248
1

13. Haifiru yron mexmy npamoit [ : -

7 TJIOCKOCTBIO T : & + Yy — 2 = —12.

14. Ha nuockocru nan Tpeyronbauk ABC ¢ Beprmaavu A(—3;2), B(—14;4) u C(—11;18). Tpebyer-
cst: (a) Hammcarh obiue ypapaenus npsambix AB u AC

6) maiitu pauny Meauansl BD:;

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

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.
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BapmanT 24.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M ngenur pedbpo BC B oTHomenun 1 : 2.

2. oxkazarn, uro BekTopsl a(4;2;3), b(6;1;4), ¢(—3;1;—1) obpasyor 6a3uc. PazmoKuth BeKTOP
d(0;2;3) mo 3TUM BEKTOPaM.

. Haiitu kocunyc yriaa Mexay Bektopamu @ = —6m —3n u b = —m —n upun /m| =1, |n| = 2,
.\ Q_ﬂ.
m,n) = 5.

3
(
4. Haittu np, @, upu ¢ = a u y = b + 3¢, te a(—5;—2;7), b(—10;5; —11), ¢(3; —1;2).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IepIieH K yasipaoro mwiockocrn AABC, tae A(6;9;7),
B(8;7;6), C(7;12; 7).

6. BbramcguTh maoma b mapaJsieorpaMMa, OCTPOEHHOI0 Ha BeKTopax @ = —4dm+nu b = —m—+2n

_ _ ——=\ __ 37
npu |m| =2, [n| =1, (m,n) = =},
7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'panb u3 Bepmuabl R. P(0;9; —9), Q(3;7;0), R(1;8; —11), S(2;8; —13).

8. Bagana mupammaa SABC woopaumnaramu Bepmma A(2;—1;-7), B(4;0;-7), C(3;1;—6),
S(6; —2; —5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHe IJIOCKOCTH T, TIPOXosiiieii yepes Touky M (3; —1;5) napajieabHo mpsiMoi
e

1 __ y=1 _ 248 _
- = %5- = Z5 ¥ HepHenJUKyJIApHO IJI0CKOCTH —x — 9y + 2+ 1 =0,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(1;3;3), B(4;2; —4), C(—1;4;8).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
20 +9y —2—28=0
— 2 —4y+z+13=0

12.  Haiitu koopauuare Touku M, cuvmmerpuanoii Touke M (—4;0; —20) OTHOCHTENBHO MIOCKOCTH
—3r—y—82+4+13=0.

13.  Haitrn yron mexy npamoit [ : § = %3 = 2:24 1 TJIOCKOCTBIO T : —32 + 2y — 32 = —3.

14. Ha mnockocrn nan tpeyronbank ABC ¢ sepmmmnavn A(2;1), B(30;5) nu C(—2;5). Tpebyercsa: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu jauny Meguansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

I) HaIECaTh 00Iee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPUIHON TouKe B oTHOCUTETHHO TMpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa C'Cy, a M menut pebpo Ay By B oTHOImEeHUH: 2 : 3.

2. Hokazatb, uto BekTopnl a(—3;4; —4), b(1; —2;3), ¢(—3;3;1) obpasyior 6azuc. Pazinokursh BeKTOP
d(—6;4;7) Mo STUM BEKTOPAM.

3.  HaiiTu KocuHyC yria MexKIy BeKTOpaMH @ = m +n u b = 2m — 2n mpu |/m| = 2, |n| = V2,
(m,n) = 7.

4. Haittu np, @, npu © = a n y = b + 3¢, te a(—1;3;2), b(—13;20;12), ¢(3; —7; —5).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(5;4;7),

B(8;2;-3), C(4;5;10).

6. BwraucanTs mioma s napasue/iorpaMMa, MoCTPOeHHOTO Ha BeKTopax @ = —m+2nu b =2m+n

npu [m| =5, |n| =4, (m,n) = 7.

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty rpadb u3 Bepiuabl C. A(2; —3;5), B(4;-8;3), C(3;—1;7), D(1;3;8).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Hpoxojsieii depes touku A(7;4;—10), B(8;5;—7), C(8;6;—6),
u HaliTu paccroguue ot Touku S(—7; —7; —8) 10 ITOM IOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, MPOXOsieii yepe3 Touxy M (8;9;4) mepnenuKyaspHo mI0C-
KocTaM 2x +y — 2z +3=0nx+y = —3.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOi, ecan

A(9;6;7), B(10;5;10), C(7;9; —1).

11. TlpuBecTn K KAaHOHHYECKOMY BHJLY OOIIHE ypaBHEHUS MPSAMOii
dr+y—2z+ 5 =0
—br+y —23=0

12, Haittu mpoekmumio Touku M (23; —9;2) na mrockocts —bx + 5y — 2 + 9 = 0.

13.  Haittu yron mexmy npsmoit [ : ”"_—747 = %34 = % 1 IUIOCKOCTBIO T : X — Yy + 2 + 8 = 0.

14. Ha mnockoctu man tpeyroasuuk ABC ¢ sepmmnamvu A(1; —1), B(—29;9) u C'(—3;11). Tpebyercst:
a) Hanmcarhb obmue ypasuenus upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTH IJIMHY BBHICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH F — nepecedennst upsaMbix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 26.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa C'Cy, a M genut pebpo Ay By B orHOmeHuu 1 : 2.

2. oxkazarp, uro Bexropnl a(—1;0;3), b(4;3;2), ¢(0;1;4) obpasyor Gazuc. Paznokurh BeKTOp
d(1; —1; —b) mo 3TUM BEKTOpaM.
Haiitn kocmuyc yria Mexkay BeKTopamMu @ = m + 4n u b = 2m + 2n upu /m| = 2, |n| =

__ 2
=%,

3.
(m,n
4. Haittu np, @, npu © = b+ 3c n y = a, rae a(—5;6; —6), b(—3;9; —16), c(2; —3;5).
o.

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPa My, Ieprien uKyasipaoro mwiockocrn AABC, tae A(0;0;1),
B(1;-7;1), C(—1;-2;2).

6. DBbraucanTh mI0Ma b TPEYyTroJIbHUKA, MTOCTPOEHHOTO HA BEKTOpax @ = —2m +3n u b= —m — 3n

npu |m| =5, [n| =2, (m,n) = §.
7. Boramcaurb o6bem TeTpasapa ¢ BepimHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimuabl R. P(—1;9; —7), Q(—5;7; —6), R(8;7;—=5), S(9;8; —5).
8. CocTaBuTh ypaBHeHHe IUIOCKOCTH, mpoxofsmieil depes toukn A(10;—1;—-3), B(12;—-8;—4),
C'(9;0; —2), u maiiTu paccroguue ot Touku S(—7; —4;8) 1m0 ITOM IOCKOCTH.

9. CocTaBuTh KAHOHUYIECKHE YPABHEHWs MpsMOii, mpoxosmeil vepe3 touky M (—3; —5; —3) mapai-

- _ e T+3 _ y—5 __ z4+6
JIEJIBHO NJIOCKOCTH T + 4y + 2 — 9 = 0 u nepnenjukyapHo npamoii =5 = == = ==,

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(3;5;5), B(4;8;6), C(4;9;7).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
r +y+224+12=0
—2r—y— 2z —13=0"

12, Haittu mpoeknumio touku M (19; —30; —12) na mwiockocts —6x + 8y + z = —63.

13.  Haittu yron mexmay npsmoit [ : “_—+22 = % = Z+7 U IJIOCKOCTBIO 7 : 27 + 4y — 22 = —2.

14.  Ha mmockoctu gam tpeyroipuuk ABC ¢ seprmmnamvu A(—3;4), B(—10; —19) u C(—11; —4). Tpe-
Oyercst: (a) namucarsb obmiue ypasuenusi nupsimbix AB u AC;

(6) maiitu nuny meguanbl BD;

(B) HaliTH JAJIMHY BBICOTHI, OMYIIEeHHON U3 BeprtuHbl '

(r) mamucarh obIee ypaBHEHHE CEPeIMHHOIO TepneHIuKysipa K croporne AC,
(n) mamucarb obiee ypapaenune 6uccekrpucel yriaa BAC,

(e) maifTu KoopauHATHL TOUKH E — nepecedenus nupamoix (1) u (x);

(

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



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa C'Cy, a M genut pebpo Ay By B orHOmeHuu 1 : 2.

2. Hoxkazatn, uto BekTopsl a(—1; —1; —2), b(3;2;2), c¢(—3; —2; —3) obpasyior 6a3uc. Paznokurh Bek-
top d(—3;—1;3) 10 9TUM BeKTOpaM.

3. HaiiTu KOCHHYC yIJIa MeXKIy BEKTOpaMu @ = m +4n u b = m — n upu |m| = 2v/3, |n| = 1,

() = =,

4. Haittu np, @, npu ¢ = b u y = 2a + 2¢, rae a(2;1;1), b(—1;-2;3), ¢(1;0;2).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(0; 8;6),
B(2;7;10), C(—1;9; 7).

6. BprymcauThb miaomaab TpeyroJbHUKA, TOCTPOEHHOTO HA BeKTopax @ = m +4n u b = —3m + 4n

_ _ ——=\ __ 37
npu |m| =3, [n| =5, (m,n) = F.
7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuubl S. P(9;—6;1), Q(11; —11; —4), R(12; —1;—6), S(10; —8; —1).
8. Bamana nmupamuaa SABC koopaunaramu Bepummn A(—2;10;5), B(—1;11;6), C(1;9;5), S(6; —6; —7):

a) cOCTaBUTH ypaBHeHue miockocru ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAaHOHUYIECKHE yDaBHEHUsI IPIMOTi, Tpoxosimeil depe3 Touky M (1; —10;7) mapasuiesbHO

_ e rz+4 _ y+l _ 2—6
mwiockoct —6x + y + 6 = 0 n nepnenauKyIapHo npamoii == = £ = =2,

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

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

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
dr+y+32+22=0
—3r+y—22—-26=0"

12, Haiiru npoekuuio rouku M(—2; —30; —31) na miockocrb —3x — Ty — 10z — 52 = 0.

& 7. Y _ z—4
13.  Halfiru yroa mexjy upamoit [ : 5 = 4 = =

U ILJIOCKOCTBIO T : —dx + oy + 2 — 5 = 0.

14.  Ha wiockocru jgan rpeyrosibiuk ABC' ¢ Bepuunamu A(3; —5), B(—14;1) u C'(9; —1). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa B1Cy, a M penur pedbpo AA; B orHOImeHun 1 : 2.

2. Hokazatb, uro BekTopsl a(—3;4;5), b(—3;2;1), ¢(—1; —1; —2) obpasyror 6azuc. Pa3moxuth BEKTOP
d(—5;4;5) Mo STUM BEKTOPaM.

3. HaiiT kKocHHyc yriia MexKIy BeKTopaMm @ = 3m —n u b = 2m —n npu |m| = 1, |n| = 2v/2,

(m,n) = 1.
4. Haittu np,, npu ¢ =2b+cn y = a, e a(4; —1; -2), b(7; —2; —4), ¢(-8;9; 3).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;8; 3),

B(8;13;4), C(9;14;5).

6. BprancauThb mwiomaib TpeyrojibHIKa, MOCTPOSHHOrO Ha BeKTOpax a = 2m +2n u b = 3m + n upu
Im| =5, |n| =4, (m,n) = T
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 9Ty Tpanb u3 Bepmunbl E. A(3;—3;0), B(6;1;—7), D(5;—4;1), E(—2;-8;9).

8. Bagana mupamuna SABC koopmunaramu sepuun  A(9;3;10), B(10;—5;9), C(10;—4;10),
S(3;—=7;1):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHe IJIOCKOCTH T, TIpoXosiiieii yepes Touky M (1;1; —2) napajieabHO mpsiMoi

z+2 _ y—2 __ z—4 —
= = 45 = %5 ¥ IepueHJuKyIApHO IIOCKOCTH 5T + 4y + 32 = 2.

10.  CocraBurb ypaBHeHume npsimoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IpAMOid, ecau

A(6;9:4), B(10;10;10), C(9; 10;9).

11. TlpuBecTn K KAHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSMOil
3r+2y+2—-18=0

—x —3y - 5=0
12. Haiitu xoopmuuarsr Touku M, cummerpudaoit Touke M (0; —4;3) OTHOCHTESBHO IIOCKOCTH
—y—2z=0.
. 7.z _ y+8 _ -8 . _
13.  Hafitu yrom mMexxay mpamoft [ 2 § = = = 225 w maockocThio 7 @ 27 + 2y + 2 + 12 = 0.

14.  Ha nmockoctu nan tpeyroabauk ABC' ¢ Bepmmuavmu A(0; —3), B(—14; —1) u C'(—16; —19). Tpe-
Oyercs: (a) namucars obuiue ypaHenus npsimbix AB u AC)

(6) HaiiTu jaymunHy Mequansl BD;

(B) HajiTh JyIMHY BBICOTBI, OLYIIEHHON u3 Bepmubl Cf

(r) mammcarh obIlee ypaBHEHUE CEPEJIMHHOIO NMEPIeHMKyasipa K cropore AC;
(n) mamucarb obiee ypaBaenue 6uccekrpucel yriaa BAC,

(e) maiiTu KoopauHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPUIHON TouKe B oTHOCUTETHHO TMpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 29.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA, a M pgeaut pebpo D;C B oTHOmeHHT 3 : 2.

2. Hokazatb, aro BekTopnl a(3;0; —1), b(—3; —2;2), ¢(1;5; —2) obpaszyior 6azuc. Pazinokurh BeKTOP
d(2;8; —3) Mo STHM BEKTOPAM.

3. HaiiTn KocHHyC yIiIa MesKIy BeKTOpaMH @ = 2m +2n u b = —3m — 5n npu |m| = 2, |n| = /3,
(mon) = 7.
4
5

. Haittn np, @, npu © = 2b + cn y = a, t7e a(3;4;4), b(3;1;5), c(0;4; —13).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, lepleHauKyasapHoro miockoctu AABC, rue A(9;0;7),
B(10; —1;8), C(7;—6;6).

6. Bwraucaurs mioma b TpeyroabHIKa, MOCTPOSHHOIO HA BeKTOpax a = —4dm —4n u b = —2m +3n

_ _ ——=\ __ 37
npu |m| =4, [n| =4, (m,n) = =F.
7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl R. P(—1;—2; —2), Q(—3; =7;—5), R(—3;5;1), S(—2;0; —1).

8. Bamana mupamuia SABC koopaunatamu sepuun A(—3; —7; —4), B(—1; —8; —5), C'(—12; —5; —3),
S(—1;0;=7):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE yDAaBHEHHUs MPSIMOi, poxossiiieit dyepe3 Touxky M (6;5; —5) mapasuienbHo

_ o 48 _ y+8 2
miockocT T + 3y + 92 = 0 u neprneHAuKYIIpHO MPAMOM ] == = =

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau

A(3;3;7), B(4;10;16), C(2; —3;—1).

11. llpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHe ypaBHEHUS MPSIMOil
20+9y—2—-21=0
—z —Ty+z+9=0"

12.  Haiitu koopauuarel Touku M, cuvmmerpuanoii Touke M (—2;1; —14) OTHOCHTENBHO IIOCKOCTH
—r—5z=T.

o w7 x5 _ y+5 _ 248
13.  Haittu yron mexnay npamoit [ : = = 2 = =7

U TJIOCKOCTHIO 7 : 20 — 2y + 3z = 15.

14. Ha mrockocru man tpeyronbank ABC ¢ epimnamu A(—2; —4), B(—5; —25) u C(4;2). Tpebyercst:
a) Hanucarh obiue ypasHerus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 BeprmHbl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix () u (11);

(

’K) HAWTH KOODJAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 30.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC', a M nenur pedbpo BBy B orHomenun 2 : 1.

2. Hokazatb, uto BekTopnl a(3; —5;3), b(1; —3;1), e(—1;1; —2) obpasyior 6azuc. Paziokurh BeKTOP
d(3; —3;2) mo 5TUM BEKTOpPaM.

3.  Haiitu KocuHyc yria MexKIy BEKTOpaMH @ = m +n u b = 7m + 3n mpu |/m| = 2, |n| = V/3,
T =

4. Haiitu np, @, upu ¢ =a u y = b + ¢, rae a(—3;5;4), b(2; —3; —2), ¢(—6;1;6).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;1;7),

B(0;2;6), C(8;—1;10).

6. BerumcanTs 1mwoma s TpeyroJibHIKa, TOCTPOEHHOIO Ha BeKTopax a = —m — 3n u b = m — 2n upn

im| =4, |n| =3, (m,n) ="

7.  Bbramcauth 06beM TeTpasapa ¢ BepuimHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'panb u3 Bepmunbl Q. P(0;4;6), Q(0;3;3), R(1;0;1), S(2;3;11).

8. Banana mupamuga SABC koopaunaramu sepiun A(9;3;3), B(8;5;0), C(8;4;2), S(5;2;6):
a) cocTaBUTH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHe IJIOCKOCTH T, Ipoxosineii yepes Touky M (—10;2; —5) napaaeabHo MpsiMoi

z+5 _ y—2 _ z+3 _
P = S5 = Z5° U UePIeHJUKY/IAPHO IJIOCKOCTH X + § — 5z = 5.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(0;4;4), B(—3;6;5), C(4;1;2).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
—x+y—2—11=0
Te+2y—2—12=0"

12.  Haiitu koopauuarsl touku M, cummverpuunoii Touke M (—18;22;15) 0THOCUTENBHO MLJIOCKOCTH
Tr — 9y — 6z = 1.

13.  Haittu yroa mexay upamoit [ : % = 22 = 2ty naockoersio 71 —x +y + 2 = 15.

14. Ha mockocru man tpeyroasuuk ABC ¢ Bepimunamvu A(2;2), B(—12;0) u C(6;6). Tpebyercs: (a)
HamcaTh o0Imne ypapaerus npsmbix AB u AC

6) maiitu pauHy Meauansl BD;

B) HAWTH JJIMHY BBICOTHI, OMyeHHO 13 Bepimuubl C;

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cy, a M nenut pedpo DC' B orHomenun 3 : 1.

2. Hoxkazatn, uto BeKTOpHI @(2;1;—4), b(3;—2;4), ¢(2;0; —1) obpazyior 6a3uc. Pa3noxuTh BeKTOpP
d(6;2; —9) mo STHM BEKTOpaM.

3. HaiiTi Kocumyc yria MexKay BeKTOpaMu @ = 2m +2n u b = —m — 2n upu |m| = 4, |n| = /3,
=

4. Haiitu np,, npu ¢ = 3b+cn y = a, rye a(5;2;3), b(2;1;1), ¢(0; —5; —-9).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(0; 1;5),

B(2;—1;4), C(3;0;4).

6. Boraucantb miomaias napaJjiesorpaMma, MoCTPOEHHOTO Ha BeKTopax a = m~+2nu b = —2m+4n

mpu |m| =1, |n| =5, (m,n) =3¢
P ’ ’ ) 4

7. Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,

OMYIIEHHYIO HA 3Ty I'palb u3 Bepiuubl B. A(2; —1;7), B(—5; —10;15), C(1;—3;8), D(4;2;6).

8. Bagana mupamuga SABC koopaunatamu sepmmn A(10; —7;10), B(11;-8;8), C(11;-10;9),
S(—=7;5;—2):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHWYECKHE YDaBHEHUsI PAMOil, mpoxogieil uepes Touky M (4; —3; —2) napaJuiessb-

.. 5
HO TJI0CKOCTU —37 + y + 5 = 0 U HepneHEIuKyIAIpHO IPAMO % = % = %7

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(0;0;9), B(—3;2;8), C(—8;5;6).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
2T+ y +25=0
—2r—2y+z+ 8 =0

12.  Haiitu npoexmuio rouku M (23;25;6) Ha miockocTh 8x + 5y + z = —45.

%:Lf:ZISI/IH.HOCKOCTBIOT&':4.I’—|—y—Z:4.

13. Haittu yroa Mexkay mpsamoii [ :

14. Ha mnockoctu man tpeyroabuuk ABC ¢ epimunamu A(1; —5), B(22; —8) u C'(—11; —17). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsivbix AB n AC,

6) maiitu pauHy Meauansl BD;

B) HAWTH JJIMHY BBICOTHI, OMyTeHHO 13 Bepiuubl C;

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

e) HallTh KOOpJMHATH TOUKH F — nepecedenns npsambix (1) u (1);

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOIIEHHH 3 : 2.

2. Hokazatb, uro BekTOpsl a(—5;3; —1), b(—4;0; —3), ¢(5; —1; 3) obpasyror 6azuc. Pazmnoxuts BeKTOP
d(—7;7;1) mo STUM BEKTOPAM.

3. HaiiTn KocuHyc yIiia MesKIy BeKTOpaMH @ = 2m —2n u b = —7m + 6n npu |m| = /3, |n| = 2,
() = =,

4. Haittu np, @, npn © = 2b+cn y = a, re a(3; —5;5), b(2; —1;4), e(—1;-2; -3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(7;5;6),

B(0;8;8), C(11;3;5).

6. BpraucuTh mI0Mma s napaJuiesiorpaMmmMma, IoCTPOEHHOr0 Ha BeKTopax @ = —2m-+4nu b = —m—2n

npu [m| =1, |n| =3, (m,n) = §.

7.  Bwrumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u
BBICOTY, OIYIIEHHYIO Ha 3Ty Tpadb u3 Bepruabl Ay. A1(0;—2;9), As(4;1;8), A3(—2;—3;7), A4(3;0;8).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsieii depes touku A(—6;—9;—4), B(-8;—7;-7),

C(—9; —8; —5), n maiitu paccrosguue ot Touku S(3;8; —6) 10 ITOM IOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoXosIieil uepe3 Touxky M (1; —2;8) neprneHaukyIsgpHO I0C-
koctaM 20 —4dy+2+1=0nmz+3y+2+1=0.

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOIl, ecan

A(0;4;7), B(2;5;10), C(—3;3;2).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMOI
8r+2y—2z—27=0
T+ y —15=0"

12. Haitt woopaunarsr Touku M;, cummerpudanoit touke M(3;—2;4) OTHOCHUTENBHO ILIOCKOCTH
—8xr+ Ty — 5z — 11 =0.

13.  Haittu yron mexmay upsmoii [ : %2 = ygi = ZIl 1 IJIOCKOCTBIO T @ —x +y + 22 + 3 = 0.

14. Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepumnamu A(2; —1), B(15; —10) u C'(26;7). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa A By, a M nenut pebpo AD B orHOImeHHn 2 : 3.

2. Hoxkazatn, uto BekTOpnl a(—3;1;2), b(—1;5;2), ¢(—2;1;1) obpasyor 6asuc. Pa3noxurh BeKTOp
d(—5;2;3) Mo STHM BEKTOPAM.

3. HaiiTi Kocumyc yria MexKay BeKTOpaMH @ = 2m — 9n u b = m — 4n upu |m| = 2V/3, |n| = 1,
() = <.

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(7;7;8),

B(6;6;8), C(6;—2;7).

6. BblYHCIUTH ILIONA/Ib TPEYTOJIbHIKA, MOCTPOCHHOrO HA BEKTOpax @ = —m +3nu b= —m + 2n

npu [m| =1, |n| =5, (m,n) = F.

7. Beramcsurb 00beM TeTpadapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay A3 Ay u BbI-
COTY, ONYIIEHHYO Ha 3Ty rpab u3 Beprmubl A;. Aj(1; —4;5), As(5; —8;2), As(5; —13;1), A4(6;—16;0).

8. CocTaBuTh ypaBHEHHE IUIOCKOCTH, OpOXosmieir wepe3 touku A(—2;8;—4), B(—1;7;-9),
C(—3;10;0), u maiitn paccrosiaue ot Touku S(8;3;1) A0 9T0# MIOCKOCTH.

9. CocraBurh ypaBHeHUe IJIOCKOCTH T, IpOXogiieil yepe3 touky M (—4;5;6) napa/ienbHo npsaMoi
o

4 _ y—=2 _ 247 —
£ = %5 = 5 ¥ UePIeHJUKY/IAPHO IJIOCKOCTH 2% — y — 22 = —4.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(7;3;2), B(8;1;-2), C(8;2; —1).

11. IlpuBecTm K KaHOHHYECKOMY BHJy OOIIue ypaBHEHUS IPAMON
r—y+z—2=0
— 2 +2y+52—-29=0"

12.  Haiitu koopaunarsl Touku M, cumMerpuunoii Touke M (12; —9; —22) 0THOCHTEIBHO ILJIOCKOCTH
—6x 4+ 5y + 9z — 40 = 0.

=8 — ¥ — 22y nnockocTeIo T —1 4 2y + 4z = —13.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha nnockocru nan tpeyroabauk ABC ¢ Bepmmuamu A(—2;—2), B(4;—19) u C(—10; —14). Tpe-
Oyercst: (a) mamucarh obure ypaBHeHust npsimbix AB u AC,

6) maiitu puHy Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

I) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOrO TepreHuKyasapa K cropone AC,

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTpUIHON Touke B oTHOCHTE BHO Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DDy, a M penut pedbpo Ay B, B orHOImEHUU 3 : 2.

2. Hokazatb, uto BekTopol a(2;1; —2), b(1; —1;—2), ¢(2;2; —3) obpasyior 6azuc. Paziokurh BeKTOP
d(—5;5;5) M0 STUM BEKTOPAM.

3. Haiitu xocumyc yria Mexkay BeKTOpaMu @ = —2m +5n u b= —m +n upu |/m| = 2, |n| = 1,
(m.n) = 3.

4. Haittu np,z, npu ¢ =bu y = a + ¢, rae a(—4;7;-1), b(2; =5; =5), ¢(7; —5; —3).

d.

Haiitu KOOpHHATEI € THHUYIHOTO BEKTOPA My, Teprien uKyasipaoro mwiockocrn AABC, tae A(5;7;0),
B(6;5; —1), C(T; 4;2).

6. BpraucauTh mI0ma b napaJuiesorpaMmmMa, IoCTPOeHHOr0 Ha BeKTopax a = —4dm—+nu b = —2m—2n

npu m| =1, [n| =4, (m,n) = §.
7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmimHaMu B Todkax Aq, As, As, Ay, mmomanps rpanun A A3 Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepumabl Ay, Aj(—2;—4;6), Ay(0;—3;7), As3(3;—1;12),

Ay(—5;—4;6).

8. Bamana mupamuga SABC koopammatavu Bepuma A(5; —1; —4), B(1;—2;—-2), C(0;—2;—3),
S(7,-3;=7):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogrue ot Beprutbl S 10 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXojdmieil aepe3 touky M (2; —9; —9) nepunenuKyIspHO

IJIOCKOCTAIM 3 +y + 2 —2=0u 2z —y = 1.

10.  CocraBurb ypaBHeHnume npsimMoit AB u Haifitm paccrogaue orT Touku C' 10 3TOoH IpsAMOi, ecau
A(1;5:4), B(2;6;4), C(—3;2;3).
11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM
—2r+y+32—-17=0
3r—y—22+26=0

12.  Haiitn npoexnuio Touku M (9; —23;10) na miockocrs —8z + 7y — 3z + 19 = 0.

13. Haittu yroa mMexiay mpsamoii [ : xf’f’ = %1 = =5 M WI0CKOCThIO T @ —4x + 3y — 2 = 6.

14. Ha myrockocrn pau tpeyroabauk ABC ¢ sepmunavu A(—3; —5), B(8; —7) u C'(5; —21). Tpebyercs:
a) Hanucarh obiue ypasHerus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 BeprmHbl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

(
(
(
(r) HanucaTh o0lee ypaBHEHHE CepeMHHOIO HepreHukyaspa K cropore AC
(
(e) maiiTu KoopaMHATH TOUKH E — mepecedenust npaMuix () u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa D,C1, a M geaur pebpo AD B oTHOmeHuu 1 : 2.

2. Hoxkazatn, uto BekTopsl a(5;1;0), b(0; —2;—1), ¢(—2;5;3) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(—8; —7; —3) mo 3TUM BEKTOPaM.

HaiiT Kocumyc yria MexKay BeKTOpaMH @ = —m —n 1 b = —8m — Tn npu |m| = 2, |n| = /3,

__ 5
) =%

3.
(m,n
4. Haittu np,z, npu ¢ =bu y = a + ¢, vae a(2; —1;-1), b(=7;4;6), c(—2;2;1).
D.

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPA My, Ieprien K yasipaoro mwiockocrn AABC, tae A(5; 3;9),
B(12;4;10), C(7;2;9).

6. Beruamcaurh miroma b mapaJiesorpaMma, MoCTPOeHHOTO Ha BeKTopax a =m —4dnunu b= -m+n

3
1

npu |m| =5, n| =4, (m,n) =
7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u
BBICOTY, ONYIIEHHYIO Ha 3Ty I'padb u3 Beprmabl Ay, Aj(—9;—8;8), As(—13;—4;5), As(—4;—10;11),

8. CocTtaBuTh ypaBHeHHUe MI0CKOCTH, mpoxomsiieit yepes Touknu A(0;2;0), B(1;5;3), C(1;4;4), u naiitu
paccrosiaue ot Toukn S(8;8;3) 10 ITOM MITOCKOCTH.

9. CocraBurh ypaBHEHHE ILJIOCKOCTH T, poxosiieii yepes rouky M(—1; —9; —1) napasuiesbHo npsaMoi

z+8 _ y—2 _ z42 _
£ = 95° = 5,7 M UePIeHIuKyJ/IAPHO II0CKOCTH 3% + y + 2 = 8.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(8;1;1), B(7;0;1), C(13;5;0).

11. IlpuBecTn K KAaHOHHYECKOMY BHUJYy OOIIue ypaBHEHHS IPSMOIl
2v04+y+2+11=0
3r—y —4 =0

12.  Haiitu npoexnuio rouku M (4; —12;21) na wiockocts 3z — Ty 4+ 6z + 60 = 0.

13.  Haittu yron mexay upsmoii [ : ””T_S = % = ﬂ U IJIOCKOCTBIO Tt & — Yy + 2 = —14.

14. Ha wiockocru jgan rpeyrosibiuk ABC' ¢ Bepuunamu A(4; —4), B(18;—6) u C'(0; —8). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM4-14B.
BapmanT 36.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 By, a M nenur peopo C'Cy B oTHOIEHAH 3 : 2.

2. oxkazarp, uro Bektopnl a(3;2;5), b(1;5;2), ¢(3;—2;5) obpasyor Gazuc. Paznokurh BeKTOp
d(6; —1;9) mo STHM BEKTOpaM.

3. HaiiTi KOCHHYC YIJIa MEXKIy BEKTOPAMI @ = —m + 3n u b = —2m + n upu |m| = 2, |n| = /3,
(m,n) = §.

4. Haittu np, @, npu ¢ = b u y = 3a + 2¢, rae a(3; —2;4), b(2; —1;2), ¢(-6;1; —6).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(3;0;6),

B(=5;1;7), C(4;—1;6).

6. Bwraucaurh mioma b TpeyroJabHIKa, MOCTPOSHHOIO HA BEKTOpax a = —4dm —2nu b = —2m +4n

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

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IMIEHHYIO Ha 9Ty rpab u3 Bepiuabl Ay, A(—3;—3;2), B(0; —6;4), D(—5;2;1), A1(—5; —4;1).

8. Bagnana nupamuga SABC koopaunaramu sepmun A(5;1;5), B(6;2;6), C(6;0;5), S(—1; —3; —2):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHEHHE IIJIOCKOCTH T, IPOXOsIiei yepe3 Touky M (—7; —8;6) mapaaiespbHo mpsMoii

r—2 _ y—2 _ z+4 _
5 = “5 = =5 ¥ UepIeHJuKyJ/IAPHO IIOCKOCTH 20 — Y + 22 = —2.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(9;5;9), B(7;2;13), C(8;3;12).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMOI

r—y —3z—7=0

3r—2y—22—15=0"
12.  Haiitn koopgunarsl Touku My, cummerpuunoit rouke M(—8;3;18) OTHOCHTE/NBHO ILJIOCKOCTH
—2x +y+ 7z =10.

2=6 — ¥ — =7 y myrockocTwio 22 — 4y — 2 + 9 = 0.

13. Haittu yroa Mexkjay mpsamoii [ :

14.  Ha mnockoctn man Tpeyronbuuk ABC ¢ sepmmnavu A(0;2), B(—4;24) u C(—8;6). Tpebyercs:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepubl C';

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(
(
(r) Hauucarh oblIee ypaBHEHHE CepeMHHOIO HepHeHukyaspa K cropone AC
(
(e) maiiTu KoopuHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HAWTH KOODJAUHATH TOUYKH F', CHMMETPUIHON Touke B oTHOCHTE BHO Mpsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AA;, a M geaut pebpo DC' B orHOIMIEHNH 2 : 3.

2. Hoka3zatb, uro BekTOpHI a(3;2;3), b(3; —2; —3), ¢(—2; —1; —2) obpasyror 6a3uc. Pa3mnoxurs BEKTOP
d(—5; —3; —b) Mo 3TUM BEKTOPaM.

3. Haiitn kocunyc yria MexkIy BeKTopamMu @ = —2m +n u b = 4m — 4n upu |m| = 1, |n| = 2,
() = 2.

4. Haittu np,z, npu ¢ = 3a +cn y = b, e a(l; —1;2), b(3;4;-5), c(—3;8; —6).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(9;4;1),

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

6. Buraucantb mioma/ib napaJjiesorpaMma, MoCTPOEHHOTO Ha BeKTopax a = 4m+nu b = —4m —2n

21

upn [m| =5, [n| =5, (m,n) = 3

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HyIO Ha 9Ty rpanb u3 Bepuunsl E. A(0;0;7), B(—1;—1;5), D(3;2;10), E(5;3;12).

8. CocTaBuTh ypaBHEHHE ILTIOCKOCTH, mpoxojsiieii wepes touku A(1;2;4), B(0;4;5), C(5;—1;3), u
HafitTu paccroguue ot Touku S(4;4;8) 10 ITON MIOCKOCTH.

9. CocTaBUTb KAHOHHYECKUE YPABHEHUsI PsIMOit, mpoxosiieii depe3 Touky M (7; —10; —8) mapasiesn-

_ . o+l _ y—6 _ z—1
HO IJIOCKOCTH 22 + 5y — 2z — 2 = ( m nepnenauKyjaIgapHo npamoil = = == = =,

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(4;0;0), B(1;-5;2), C(6;3;—1).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI

{ Sty —z2— 6 =0

o + 2y —10=0"
12, Haittu mpoeknmio touku M (—9; —10; —5) Ha mwiockocth —3x — 6y + 2z = —21.
13.  Haittu yron mexmay npsmoit [ : # = y_;f = # W IUIOCKOCTBIO 7 : dx +y — 22 + 11 = 0.

14.  Ha mrockoctu man tpeyroiasauk ABC ¢ Bepmmunavu A(2; —5), B(19; —12) u C'(8;1). Tpebyercs:
a) Hanmcarb obmue ypasuenust upsmoix AB u AC;
0) maiiTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHe CEPeIMHHOTO TepneHuKyisipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH E — nepecevenust upsaMuix (1) u (11);

(

’K) HAHTH KOODAMHATH TOYKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO TpsiMoii AC.
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BapmanT 38.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC, a M npenut pebpo BC' B oTHormrenun 3 : 1.

2. Hokazatb, uto BekTopol a(3; —4;3), b(—2;5; —5), c(1; —3;3) obpasyior 6azuc. Paziokurh BeKTOP
d(3; —7;7) M0 STUM BEKTOPAM.

3. Haiitu Kocunyc yria Mexiy BeKTopamMn @ = —m —n u b = —m + 2n upn /m| = 1, |n| = 2,
() = =

4. Haittu np, @, npu ¢ = a u y = b + 3¢, e a(—4; —6;3), b(—7; —15;6), c(2;5; —2).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(8;6;0),

B(9;5;0), C(11;—2;1).

6. BorumcauThb maomaab TpeyroJbHUKA, TOCTPOCHHOrO HA BeKTopax @ = 4dm +2nu b = —m — 2n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—9;5;9), B(—5;8;2), D(—8;6;7), E(—4;6;7).

8. Bagnana nupamuga SABC koopaunaramu sepmua A(—1;5;2), B(0;3;2), C(—4;2;3), S(0;=7;0):
a) cocTaBUTh ypaBHenue miockoctn ABC,

6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb ypaBHEHHE ILJIOCKOCTH T, npoxossiieii uepes3 Touky M (10;5; 8) nepueHjukyasipHo 1mi10c-
KocTsiM —2 +y +2z2=6u —2x+y+32+3=0.

10.  CocraButh ypaBuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(7;0;4), B(14;1;-2), C(13;1;—1).

11. llpuBecTru K KAaHOHHYECKOMY BHUJy OOIUE YpaBHEHHS IIPAMON
—r—y +42— 3 =0
—r—3y+32—-25=0"

12.  Haiitu npoexmuio rouku M (25; —18; —16) na mnockocts 5x — by — 6z + 33 = 0.

. e 7 =3 __ y—=6 __ 242
13.  Haifiru yros mexiy upamoit [ : = = = = ==

1 IJIOCKOCTBIO T : 3z +y + 32+ 1 = 0.

14. Ha nsockocru pan tpeyrosbuuk ABC ¢ Bepuimnavmu A(—3; —3), B(—10; —4) u C(—11;5). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsivbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.
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BapmanT 39.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AD, a M gemur pebpo BB; B oTHOImeHHHT 3 : 2.

2. Hokazatw, uro Bektopnl a(0; —3;1), b(—4;5;1), e(—1; —3;2) obpasyior 6azuc. Paziokurh BeKTOP
d(6;7; —7) M0 STUM BEKTOPAM.

3. HaiiTn kKocHHyc yriia MexKIy BeKTopaMm @ = 7m —n u b = 2m —n npu |m| = 1, |n| = 2V/3,

(m,n) =%
4. Haittu np,, npu ¢ = b u y = a + 3¢, rae a(4;9;16), b(—1;2;6), c(—2; —3; 7).
5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(5; 15 2),

B(14;3;3), C(—3;0;2).

6. Buraucaurh maomaab TpeyroabHIKa, TOCTPOEHHOI'0 HA BeKTOpax @ = —3m +2nu b = —2m + 3n

npu |m| =3, n| =1, (m,n) = F.
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty TpaHb u3 Bepuunbl F. A(—2;1;—2), B(—1;0;0), D(1;3;-3), E(—3;5;—9).

8. Bagnana nupamuga SABC koopaunaramu sepruuna A(6; —3;6), B(7;—2;7), C(4;—4;7), S(0; 3;3):
a) coCTaBUTH ypasHeHue miockocrn ABC,

6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, poxo/siieil yepe3 Touxy M (6; —6;7) nepnenuKyssipHO II10C-
KocTaM Tz + 2y — 32 —6=0udz+y—2+6=0.

10.  CocraButh ypaBuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan

A(5;9;9), B(6;15;14), C(4;4;5).

11. llpuBecTrn K KAHOHHYECKOMY BHUJy OOIIME YpaBHEHHS IIPAMON
r—5y—2+19=0

x—4y +21=0

12.  Haiitu npoexnuio rouku M (—17;22;0) na wiockocrs —6x + 8y + z = —25.

. " - 2
13.  Haittu yron mexay upsmoii [ : ””TQ = % = % 1 IJIOCKOCTBIO T @ —% + Yy — 52 = —13.

14. Ha wiockocru jgan rpeyrosibiuk ABC' ¢ Bepumunamu A(3; —5), B(14; —7) u C(1; —1). Tpebyercst:
a) Hamucarh obmue ypasuenus npameix AB u AC;
0) maiitTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHIuKyIspa K cropore AC
(
(e) maiiTn KoopAMHATH TOUKH F — mepecevennst upaMuix (1) u (11);

(

’K) HA#TH KOODJAUHATH TOUKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.



