NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 0.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1 D1, a M menur pedbpo DC B orHOmenun 1 : 2.

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

. HaiiTn KocHHYC yI/Ia MexKIy BeKTopaMu @ = m —n u b = —6m + 3n upu |m| = 2, |n| = /3,
m,n) =1

3
(
4. Haittu np,z, npu ¢ = b+ 3c n y = a, e a(—1;2; —1), b(2;3; -5), c(1; -2;2).
5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(5; 4;8),
B(6;0;8), C(4;—1;9).

6. BwraucanTs mioma s napasuie/iorpaMMa, MoCTPOeHHOTO Ha BeKTopax @ = 2m+nu b= —m+4n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmnHamu B Toukax A, B, C, D, mwromanb rpaan ABC u BBICOTY,
OIYIIEHHYIO HA 3Ty rpaub u3 Bepumusl D. A(9;0;6), B(7;—1;9), C(16; —3;14), D(12;2;1).

8. CocraBuTh ypaBHEHHUe IUIOCKOCTH, Tpoxojsiieii yepe3 touku A(—1;3;4), B(1;4;3), C(—4;—1;6), u
nafitu paccroguune ot Touku S(0;6;0) 10 ITON MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE IJIOCKOCTH T, TPOXoagmieit depe3 Touky M (9; —4;0) mapaaieabHo IpsaMoi

x_;f = y_—‘; = # U TePHEeHInKY/ISPHO ILIOCKOCTH —3x — Ty + 22 4+ 6 = 0.

10.  CocraBurb ypasuenue npsimoit AB u nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(4;5;0), B(5;2; =7), C(5;3; =5).
11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
3x — 2y —10=0
—4r+3y+2+13=0"
12.  Haiitu xoopaunarsr Touku M, cummerpudnoit Touke M (—2; —12; —14) OTHOCATENBHO IOCKOCTH
3r+9y+ 82— 5=0.

. o 7. x—2 __ Yy—2 __ z—5
13.  Halfiru yroa mexjy upamoit [ : ¥ = 2= = =~

" ILJIOCKOCTBHIO 7 @ —3x —y + 2 — 15 = 0.

14.  Ha muockocru jan rpeyroiasuuk ABC ¢ Bepmunamu A(1; —4), B(16;1) u C(5;8). Tpebyercs: (a)
HammcaTb o0Iue ypapuerus npsmbix 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) HaiiTu KOODAMHATEI TOUKH E — mepecedenust IpsaMbIxX (r) o (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapwuanr 1.

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. Hoxkazarn, uro Bektopsr a(l;3;3), b(2;2;1), ¢(1;—1;—3) obpasyior 6azuc. PazmoKurh BEKTOP
d(0; —4; —6) Mo STUM BEKTODAM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTopaMu @ = —4m +2nu b =m —n upu |m| = 2, |n| = /3,
() = =

4. Haittu np, @, npu ¢ =bu y = a + 3¢, te a(—2;—14;-9), b(—=2;7;7), e(—1;3;3).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(7;9;0),

B(6;8;1), C(11;12;6).

6. BwraumcaunTs mwioma b napaJsuiesorpamMma, HIoCTPOEHHOTO Ha BeKTopax @ = —2m+3nub = -3m—n

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

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl C. A(—6; —6;0), B(—1;—4; —2), C(—8;=7;1), D(—6; 1;5).

8. Banana nupamuaa SABC koopaunaramu sepiun A(—1; —5;3), B(0;0;2), C'(0; —2;3), S(—7;—6;0):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (2;6;1) mapasuiesbHO MpsiMOii

z+2 _ y—2 _ z+5 _
£ = “5 = =2 U UePIeHJUKY/IAPHO IJIOCKOCTH X + § — 5z = 2.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(1;0;4), B(—4;—3;5), C(3;1;4).
11. IlpuBecTn K KAaHOHUYECKOMY BUJIY OOIINe ypaBHEHHS MPIMO

—r+4y+424+29=0

—r+y +32+2=0
12.  Haiitu koopauuarsl touku My, cummerpuunoii touke M (11;—13;7) OTHOCHTEIBHO MLJIOCKOCTH
—8xr 4+ Ty — bz = —T.

z+5
3

_ y=8 __ z+1
— 4 T -4

13. Haittu yroa Mexkay mpsamoii [ : 7 TJIOCKOCTBIO T : & — Yy — 2 + 5 = 0.

14. Ha mnockoctn man tpeyroabauk ABC ¢ epimunavu A(—4;2), B(—13; —11) u C(—8;14). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n 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', CHMMeTPpUIHOH Touke B oTHOCHTE BHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapwuanr 2.

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 orHOmeHuu 2 : 1.

2. Hoxkazarn, uto BekTopsl a(—1; —1; —2), b(—1;4; —1), ¢(2; —1; 3) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(3; —4;3) 1O 9TUM BEKTOpaM.

3. HaiiTn KocHHyC yIiIa MesKIy BEKTOpaMH @ = —3m — 2n u b = 2m + 3n npu |m| = /3, |n| = 2,

() = =,

4. Haittu np, @, upu ¢ =bu y = a + ¢, e a(3; —7;2), b(4; —6; —3), c(—3;6;2).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(6;5;0),
B(—4;7;1), C(3;6;1).

6. BuraucanTb mioma/ibp napaJjesorpaMma, MoCTPOEHHOIO Ha BeKTopax a = m—4n u b = —3m+2n

npu [m| =4, |n| =1, (m,n) = 7.

7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
OMYIIEHHYIO Ha 9Ty TpaHb u3 Bepimunsl Q). P(—9; —1; —3), Q(—8;4; —8), R(—11;—-3;0), S(—10; —4; —2).

8. CocTaBuTh ypaBHEHWE ILIOCKOCTH, Mpoxojsimeii wepe3 toukum A(—8;—7;8), B(—6;—14;7),

C(—9; —5;9), u naiitn paccrosiume ot 109k S(—5;8; —6) A0 FTO¥ MIOCKOCTH.

9. CocraBuTb ypaBHeHHE IUIOCKOCTH T, NPOXo/sIieii yepes Touxky M (9;2;9) nepneHanKyasipHO ILI10C-
KocTsiM —20 —y+z=1nx—y+1=0.

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

A(4;0;6), B(—1;—4;5), C(13;7;8).

11. IlpuBecTn K KAHOHHYECKOMY BUJYy OOIIue ypaBHEHHS IPSMOIL
T+ y -3 =0

r+2y—2—-21=0

12.  Haiitu koopaunarsl Touku My, cummerpuuanoii rouke M (—10; —1; —8) 0THOCUTEIBHO ILJIOCKOCTH
—6r —y —5z—8=0.

“”_—’12 = 9%7 = ZI3 U IJIOCKOCTBIO T : —bx + 4y + 2z = —4.

13. Haittu yroa Mexkay mpsamoii [ :

14.  Ha mmockocru man rpeyroabauk ABC' ¢ epmunavu A(1; —3), B(0;4) u C(—1; —5). 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 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 3.

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 D;C B oTHOIEHUHA 2 : 3.

2. Hoxkazatn, uto BekTOpnl a(2;1;0), b(1;1;2), e(—1;—2; —3) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(6;7;10) mo 9TUM BEKTOPaM.

. HaiiTn KocHHYC yI/Ia MexKIy BeKTopaMu @ = m —n u b = —3m —n npu |m| = 1, |n| = 2v/2,
— T
m,n) = 7.

3
(
4. Haittu np, @, upu ¢ = a +cu y = b, rae a(9;3; —5), b(—4;1;4), c(—5; —4; 7).
5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IepiieHuKyasipaoro mwiockocrn AABC, tae A(5; 1;0),
B(-3;-4;2), C(2;-2;1).

6. Buraucantb mioma/ibs napaJjiesorpaMma, MoCTPOEHHOTrO Ha BeKTopax a = dm+2nu b = —4m—n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty TpaHb u3 Bepuunbl F. A(—5; —2;5), B(—5;1;4), D(—14;8;2), E(—1; —5;6).

8. CoctaBuTh ypaBHEHHE ILIOCKOCTH, OpoXosieii depes touku A(H; —2;8), B(6;—1;4), C(3;—3;11),
u Haiitu paccrognue ot Touku S(5;0;4) M0 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHHUE IIOCKOCTH T, TPOXOsiiieii yepe3 Touky M (—9; —4;4) napaiesbHo mpsiMbIM

z+4 _ y—4 __ z+1 i z—3 __ y+5 __ 2—6
1 -2 1 -1~ 3 — 0 -

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(2;2;8), B(4;5;15), C(3;4;12).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
T —y—22+4+22=0
20 —y+3z+ 4 =0

12.  Haiitn koopaunarsl Touku M;, cummerpuanoit Touke M (7;—11;7) OTHOCHTENBHO TIOCKOCTH
—4x 4+ 5y — 3z +29 =0.

13.  Haittu yron mexay upsmoii [ : JCT“ =¥= 1 IJIOCKOCTBIO @ —2x —y + 32+ 3 = 0.

243
1
14. Ha wiockocru jgan rpeyrosibiuk ABC' ¢ Bepumunamu A(—2;0), B(26;4) u C'(—6; —4). Tpebyercst:
a) Hanmcarh 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 KoopAuHATH TOUKH F — mepecedennst upaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapwuanr 4.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa A1 Dy, a M nmenut pedpo C'Cy B orHOmenun 1 : 2.

2. Hoxkazatn, uto BekTOphl a(3;—3;2), b(5;—1;3), ¢(2; —4;1) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(0; —6;0) mo STHM BEKTOPAM.

. HaiiTi KocHHYC yIIa MeyKIy BeKTopaMu @ = m +mn u b = 8m + 3n npu |m| = V2, |n| = 2,
m,n) = 3.

3
(
4. Haittu np, @, npu ¢ =bu y = a + ¢, rae a(5; —1;5), b(—2;2; —1), ¢(—5;3; —8).
5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(1;2;5),
B(—4;9;3), C(—6;10;2).

6. BoramcauThb mwiomaib TpeyrojibHIKa, TOCTPOSHHOrO Ha BeKTOpax a = 2m +2n u b = 3m + n nupu

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

7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u
BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepmuubl Ay. A1(—7;9;—3), Ay(0;13;—10), A3(—10;10;—5),
Ay(—4;13; —11).

8. Bagana mupamuga SABC koopaunaramu sepmuu A(—1;—5;8), B(—10;-8;6), C(7;-3;9),
S(—6;—=T7;5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogHue ot Beprutbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, MPoXojgiieil yepe3 Touky M (—9; —3; —7) napauieqbHO mpsi-

o433 y—1 _ 246 —
MOt =7 = 5= = 52 U HePIeHJUKYIAPHO IocKoeTn 2x —y — 2 — 3 = 0.

10.  CocraBurb ypaBHeHume npsimMoit AB u HaifiTm paccrogaue orT Toukum C' 10 3TOH IpsAMOi, ecau

A(4;3;2), B(T;—1;1), C(2;6;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJIY OOIIME ypaBHEHUS MPSIMOi
—x+10y+2—-26=0
—x+ 3y -6 =0

12.  Haittu koopauuaTsl Touku M, cummerpuanoii Touke M (—20;20; —2) OTHOCUTETBHO IIIOCKOCTH
-9z 4+Ty+5=0.

13.  Haittu yron mexmy npsmoit [ : “:—+33 = % = %Jf U IUIOCKOCTBIO T @ —2x +y + 22+ 1 = 0.

14.  Ha mnockocru gan tpeyroabauk ABC ¢ epmunavu A(—4; —4), B(9;—13) u C(2; —22). Tpeby-
ercst: (a) HamucaTh obume ypasHenusi npsiMbix AB u AC,

0) maiitu nauHy mMeauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHOH 13 Bepinabl C;

I) HaImucaTh o0lee ypaBHEHHe CepeIMHHOTO MepneHuKyasapa K cropore AC

J) HanucaTh oblee ypapaenue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAHTH KOOPAMHATH TOUKH F', cuMMeTpuaHOil Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 5.

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 3 : 1.

2. Hoxkazatn, uto BekTOpH @(—5;2;1), b(—4;1;2), ¢(2; —2;3) obpasyor 6asuc. Pa3moxuTh BeKTOp
d(2;1; —5) mo STUM BEKTOpaM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTopaMu @ = —4m +2nu b =m —n upu |m| = 2, |n| = V2,
(7o) = =,

4. Haittu np, @, nipu ¢ = a + 3c n y = b, tae a(1;13; —21), b(—2;4; -5), ¢(1; -5;5).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;8;3),

B(13;9;3), C(—1;7;4).

6. BpraucauTs mwioma s napasie/iorpaMma, MOCTPOEHHOTO Ha BeKTopax @ = —m —2nu b =3m+n

npu [m| =3, |n| =5, (m,n) = 7.

7. Borumcaunrs obbem mapasienenunena A A, AsAyBi By Bs By, miomans rpann Ay AsAz A, u BBI-
COTY, ONMYyIIEHHYI0 Ha 3Ty rpaHb u3 Bepumubl Bi. A;(—9;0; —6), Ay(—6;—1;—11), A4(—10;2;—-10),
By(=7;—-1;=T7).

8.  CocraBuTh ypaBHEHHE ILTOCKOCTH, mpoxomsiieii wdepe3 touku A(6; —10;—10), B(11;—-9;—10),

C(5; —9; —9), u naiitn paccrosiume ot Toukn S(8;4;0) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH T, poxosiieil uepe3 Touxy M (—8;6;0) nepnenukyIsipHO II10C-
kKoctsM ¢ — 2y + 2+ 1=0mu 22+ 3y + 32 = —4.

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

A(5;4;8), B(4;5;7), C(—4;12; —2).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHUS MPIMO

3r—2y— 2z —19=0

Sr—3y —22—27=0"
12. Haiitu koopaunarbl touku My, cummerpuunoii touke M (5;0;15) OTHOCUTENBHO IJIOCKOCTH
—2x+y—"Tz=-34

13. Haittu yroa Mexkiay mpsamoii [ : %‘ = % = z__+11 7 TJIOCKOCTBIO 7 @ 3T — 2y — 32 = 3.

14.  Ha mnockoctn man Tpeyronbauk ABC ¢ sepmunamu A(—1;0), B(1;11) u C(1; —4). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
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 genut pedbpo AB B orHOImeHnn 2 : 1.

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

3. HaiiTn KOCHHYC yI/Ta MeKIy BeKTopaMu @ = m +n u b = —4m + 2n upu |m| = /3, |n| = 2,
=

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

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

B(3;-3;2), C(—1;10;9).

6. BbraucanTs mioma e napaJiiessorpaMmma, IMoCTPOeHHOr0 Ha BeKTopax @ = 4dm—3nu b= —4m —n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl . A(6;2;6), B(6;0;5), D(9;3;1), E(10;7;1).

8. Bamana nmupamuaa SABC koopaunaramu Bepummn A(6;4; —8), B(10; 3; —3), C(11; 3; —4), S(7; —6;0):
a) cocTaBUTh ypaBHenue miockoctn ABC,

6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb ypaBHeHHE IJIOCKOCTH T, Mpoxojgdiieii depe3 touky M (8; —10;4) neprneHuKyasipHO
mIocKoCTsIM 2 +y + 42 —8=0nx+y+ 52 =7.

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

A(3;1;6), B(4;-3;8), C'(4;—2;7).

11. IlpuBecTn K KAaHOHUYECKOMY BUJIY OOIINe ypaBHEHHUS MPIMOI
—x +2y— 2z +16=0
3v—y +22—1=0

12.  Haiitu npoexruio rouku M (—10; —21; —14) na miockocts 5z + 5y + 3z = —20.

% w7 Yy=3 _ 246
13.  Haiftru yron mexay upamoit [ : § = = = ==

" ILJIOCKOCTBIO Tt ¢ + 3y — 3z + 3 = 0.

14.  Ha wiockocru pan rpeyrojabuuk ABC' ¢ Bepuunavu A(4;4), B(—1;14) u C(12;20). 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 7.

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

2. Hokazatw, uto Bektopnl a(—1; —4;3), b(1;6; —4), c(2; —5;3) obpasyior 6azuc. Pazioxkurh BeKTOP
d(—8; —4;5) mo 3TUM BEKTOPaM.

HaiiTi KOCHHyC yIIa MeXKIy BeKTopaMu @ = m —4n u b = —m — n npu |m| = /2, |n| = 2,

3
) =

3.
(m, 7
4. Haittu np,z, npu = 4a +2cu y = b, rae a(—1;0; -2), b(2; —1;4), c(1;-1;3).
d.

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, Teprien K yasipaoro mwiockoctn AABC, tae A(3;4;4),
B(7;3;4), C(0;6;3).

6. BoramcsmTh mioma b napaJsieorpaMma, oCTPOeHHOTO Ha BeKTopax @ = —2m—nu b = —2m+n

npu |m| =2, [n| =3, (m,n) = §.
7. Boramcaurb o6bem TeTpasapa ¢ BepimHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuubl R. P(—2;—3;9), Q(—7;7;15), R(—6;2;12), S(—1;—5;7).

8. Bagana mumpammaa SABC xoopaumnaramu Bepima A(6;1;—2), B(7;-3;-2), C(8;0;—1),
S(—3;1;—1):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, poxogiieil uepe3 Touxky M (—6;5; 3) nepnenuKyIsipHO TI0C-
KocTaM 22 — oy +32+3=0u —x —y — 2 = 0.
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IpAMOid, ecau
A(9;7;8), B(10;5;9), C(13;0;11).
11. llpuBecTrn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON

r +5y—2z—T7=0

20 +4y —2—12=0"

12.  Haiitu npoexruio roukn M (—31; —17;8) Ha mwrockocth —7x — 8y + 4z = —2.

13. Haittu yroa Mexkay mpsamoii [ : %l = % = ;4 c—=3rxr+3y—2z+5=0.

14.  Ha mmockocru nan rpeyroabauk ABC ¢ Bepmmuavn A(—4;4), B(—18;—30) u C(8; —8). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu pauny Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

) HAImCaTh o0mIee ypABHEHHE CePEJIMHHOrO NeprenmKyasapa 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
Bapmant 8.

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 orHOmeHuu 2 : 1.

2. Hoxkazatn, uto BekTOpnl a(—3;3;5), b(—4;3;4), ¢(5; —1;4) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(—7;6;9) Mo STUM BEKTOPAM.

3. HaiiTu KocHHyC yIIa MesKIy BeKTOpaMu a = 6m — 5n n b = —m + 2n upu |/m| = /3, |n| = 2,
() = =

4. Haittu np, @, upu ¢ = a n y = b + 3¢, te a(—1;-2;3), b(7;22; —26), c(—2; —6; 7).

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

B(10;8;7), C(11;15;8).

6. DBbraucauTh mI0Ma b TPEYTroJIbHUKA, MOCTPOEHHOTO HA BeKTOpax @ = —4m —3nu b= -3m +n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmnHamu B Toukax A, B, C, D, mwromanb rpaan ABC u BBICOTY,
ONYIIEHHYIO HA 3Ty I'palb u3 Bepmuubl D. A(2; —9;4), B(5;—11;4), C(—5;—11;6), D(—3; —6;5).

8. CocraBuTh ypaBHeHHE ILIOCKOCTH, MPOXOJsiiieil depe3 touku A(4;5;8), B(6;4;6), C(—1;8;11), u
HaiitTu paccroguune ot Touku S(6;4; —7) 10 ITOH MIOCKOCTH.

9. CocTaBuUTh ypaBHEHHEe IJIOCKOCTH T, TPOXoadiieit depe3 Touky M (—4;3;9) mapaaieabHo mpsaMoi

z+4 _ y—1 _ 2 _
- = 45 = 5 u nepueHaukyaapuo miockocru 3x +y — 4 = 0.

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

A(2;8;0), B(4;7;1), C(—7;13; —4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
r +2y—z—20=0
3r+3y—2—22=0"

12, Haittu mpoeknumio Touku M (2; —25;5) na miockocts 3z + 9y — 42 = —27.

13.  Haittu yron mexmay npsmoit [ : ”:7_2 == zTH 1 IJIOCKOCTBIO 7 : 2T + Yy + 2 = 8.

14. Ha mwrockoctu man tpeyroasuuk ABC ¢ sepmunamu A(4; —3), B(15; —5) u C(12; —19). Tpebyetcs:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;
0) maiitTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

J) HAHCATh ofIee ypaBHeHue ouccekrpuck yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHIuKyIsipa K cropore AC
(
(e) majiTn KoopAmHATHl TOUKH E — mepecevennst upaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 9.

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 pedbpo A;D; B orHOomenun 1 : 2.

2. Hokazatp, ato BekTopnl a(l; —3;1), b(—3; —2; —2), ¢(3;4;2) obpasyior 6azuc. Pa3iokurh BeKTOP
d(—5;0; —4) mo 3TUM BEKTOPaM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTopaMu @ = m —n u b = —3m — n npu |m| = 1, |n| = 2v/2,
() - .

4. Haittu np,z, npu ¢ = b+ 3c n y = a, re a(l;1;1), b(4; —1; —11), ¢(-3; —1;2).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(9;5;4),

B(8;2;3), C(11;4;5).

6. Bprancauthb momab TpeyroabHIKa, TOCTPOCHHOTO Ha BEKTOpaxX @ = 2m +n u b = 4m — 2n upu

im| =5, |n| =2, (m,n)="1.

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(6;9; —8), Q(11;15; —7), R(6;10; —11), S(7;8;0).

8. Bamamna mupamuaa SABC koopaunaramu Beprua A(—2; —7; —10), B(—3; —5; —11), C'(3; —10; —8),
S(—2;5;—4):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH 7, Tpoxosiieil yepe3 Touky M (0;8; —7) napaiieabHO IPAMbIM
r—5 _ y+4 _ z—4 z+7 y—5 _ =z

-7 1 0 2 -1 I
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau

A(5;5;8), B(8;12;18), C(4;3;5).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
x—2y —19=0
—r—3y+z—14=0

12.  Haiitu koopauuarsl Touku M, cuvmmerpuanoii Touke M (—9; —2;17) OTHOCHTENBHO MIOCKOCTH
—2x+y+7z=0.

228 = vT = 282 y yockoctbio T 1 4z 4 5y + 5z = —10.

13. Haittu yroa mMexay mpsamoii [ :
14. Ha mnockocru gau rpeyronbauk ABC ¢ Bepmmmuamu A(—1;4), B(6;3) u C'(—5;8). Tpebyercst: (a)
HammcaTh obImue ypapHeHusa npsambix AB u AC

6) maiitu jauny Meauansl 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 10.

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

2. Hokazatb, uto BekTopol a(2; —1;2), b(—2; —5;3), c(1;2; —1) obpasyior 6azuc. Paziokurh BeKTOP
d(9; —6;10) mo 3TUM BEKTOpaM.

. Haiitu kocunyc yriaa Mexay BekTopamu @ = —2m —3n u b = —m +n upu /m| = 2, |n| = 1,
——\ _ 2n
m,n) = 5.

3
(
4. Haiitu np, @, npu ¢ =a u y = b+ ¢, rae a(3; —4;4), b(7; -3;4), ¢(-2;3; -2).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(0;0;7),
B(-T7;8;2), C(3;-3;9).

6. Boramcanrs moma s TpeyroJbHIKa, TOCTPOEHHOTO Ha BeKTOpax @ = m+4n u b = —m + 3n upn

im| =4, |n| =3, (m,n) =2

7.  Bprunmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mwmomanps rpann A; A Ay
W BLICOTY, ONYINEHHYIO HA 3Ty Trpanb w3 Bepmuabl As. A(—3;3;—6), As(—5;8;—11), A3(—5;6;—8),
Ay(—4;5;=T).

8. CocTaBuTh ypaBHEeHHe ILTOCKOCTH, Opoxomsmei wepe3 rtouku A(1l;—3;10), B(2;—10;10),
C(2; —4;11), u maiitu paccrosiaue ot Touku S(6; —2; 1) 10 9TOM MIOCKOCTH.

9. CocraBurh ypaBHeHUe IJIOCKOCTH T, poxoigiieit yepe3 touky M (0;0; —3) napa/ienbHo npsaMoi

x+7 _ y—2 _ z+1 _
£ = 957 = 57 M NepueHJuKyJ/IAPHO IIOCKOCTH 5 — 2y — 2 = T.

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

A(1;7;8), B(—6;5;13), C(—2;6;10).

11. IlpuBecTn K KAHOHHYIECKOMY BHIY OOIIHe ypaBHEHHS HPSIMOI
2049y —32+11=0
T +5y— 2z +10=0"

12.  Haiiru koopgunars touku My, cummerpudnoii Touke M (6;—1;0) orHOCHTENBHO ILJIOCKOCTH
—Tx + 3y — 22 = 48.

& - 7. _ y+3 _ z43
13. Hafitn yron mexny npawmoit [ @ T = £ = 52

7 TJIOCKOCTHIO 7 @ 4 + 4y + 32 = —12.

14.  Ha mockoctu man tpeyroabauk ABC ¢ epmmunamu A(—4;3), B(—21;9) u C(4; —9). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;

0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.



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

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. Hoxkazatn, uto BekTopsl a(l;5;—3), b(0;3;—2), ¢(6;3; —1) obpasyior 6asuc. Pa3noxuTh BeKTOP
d(2; —8;5) Mo STUM BEKTOPaM.

. HaiiTir Kocunyc yria MexIy BEKTOpaMHu @ = —m —2n u b = m —n npu |m| = 2, [n| = /2,
——\ _ 3nr
m,n) = .

3
(
4. Haittu np, @, npu ¢ =2b+cn y = a, e a(—3;1;2), b(—1; —1;3), c(—2;5; —12).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, epiieHuKyasipaoro mwiockocrn AABC, tae A(0; 5;3),
B(7;0;5), C(4;2;4).

6. Bwraucaurh mioma b TpeyroabHIKa, MOCTPOSHHOIO HA BEKTOpax a = —2m +3nu b= —3m —4n

upn [m| =5, [n| =1, (m,n) = .
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(—4;8;—6), B(—7;12; —9), D(—7;11; —10), A;(—5;13; —4).
8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpOXojsinei dwepes rtouku A(—7;—4;8), B(—9;—-2;9),
C(—6;—9;6), u maiitu paccroguue ot Toukn S(0;7;1) 10 ITON MIOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs TPIMOii, mpoxosimeit gepe3 Touky M (—3; —2;2) napasieib-

_ o T+8 _ y+8 _ z—6
HO 110CKOCTH 22 — 3y + 62 = —5 ¥ NEePIeHAUKYIAPHO NPAMOil T = 5= = ==,

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

A(8;7;0), B(11;9; —1), C(9;8; —1).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
20 —y—2z—95=0
—-3r+y —6=0

12. Haittn woopaunarsr Touku M;, cummerpuanoii touke M(1;—8;1) OTHOCHUTENBHO ILIOCKOCTH
6r — Ty + 2 —20=0.

" w7, z—8 _ y—4 _ z-5
13.  Haiitu yroa mexy upamotii [ @ = = 4= = =

U ILJIOCKOCTBHIO T : ¢ + 4y + 2+ 5 = 0.

14. Ha nsockocru pan tpeyrosbuuk ABC ¢ Bepuimnavmu A(—5; —1), B(=7;13) u C(—13; —9). 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

(

(

(

(n) manucarb obiiee ypapaenne 6uccekrpucel yriaa BAC,

(e) maiftn KoopAUHATHI TOUKH F — nmepecedenns: npaMeix (1) u (x);
(

’K) Ha#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii 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 BC' B orHOmenun 1 : 2.

2. Hoxkazatn, ato BekTopsl a(l; —1; —2), b(3; —1; —2), ¢(2; —2; —3) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—2;0;3) O 9TUM BEKTOpaM.

3. HaiiTn KocHHYC yriia MeKIy BEKTOpaMH @ = —m — n 1 b = —4m — 5n upu |m| = /3, |n| = 2,
(mn) = 7.

4. Haittu np, @, npu = 2a + 3c u y = b, rae a(0;4; —5), b(—3; —6; -5), c(2; —1;2).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(2;0;6),
B(1;-9;4), C(3;4;7).

6. BwraucauTs mwioma s napasuie/iorpaMma, MOCTPOEHHOTO Ha BeKTopax @ = —4dm —nu b =3m+n
mpu /m| =2, [n| =1, (m,n) =%

P ’ ’ ) 3
7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'panb u3 Bepimuabl A. A(3;0;12), B(6;6;7), C(7;8;5), D(3;15; —3).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpoXojsinei dwepes rtouku A(—2;—1;6), B(—3;—6;8),
C(—3; —4;7), n maiitu paccrosaue ot Touku S(4; —2; —4) 10 ITOM TIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpOXosIieil uepe3 Touxky M (7;2; —8) meprneHauKyIsapHO TLI0C-

KOCTIM T — Y + 2 = —2u —x — 6y —H = 0.

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

A(0;0;7), B(—5;3;6), C(8;—5;9).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
r+2y+32+1=0
—x—y —4z+5=0"

12.  Haiitu koopaunarsr Touku My, commerpudnoit Touke M (—10; —12; —7) OTHOCHTENBHO TLIOCKOCTH
—6x — Ty — 5z — 14 = 0.

2t — v = 28y yockoerbio T —x —y — 2 4+ 2 = 0.

13.  Haittu yron mexay upsmoii [ :
14.  Ha wiockocru jgan rpeyroibuuk ABC ¢ Bepuunamu A(—2;—2), B(13;3) u C'(—6; —14). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsivbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HATW JJIMHY BBICOTHI, OMYIIEHHO# 13 Bepriuabl C';

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

(

(

(

(n) manucarb obiiee ypapaenne ouccekrpucel yriaa BAC,

(e) maifTn KoopaUHATHI TOUKH F — nmepecedenns: npaMeix (1) u (x);
(

’K) HAWTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



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

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

2. Hokazatn, uto BekTopnl a(3; —4;1), b(—4;5; —2), c¢(4; —6; 1) obpasyior 6azuc. Paziokurh BeKTOP
d(3; —2;2) mo STUM BEKTOPaM.

3. Haijitn Kocunyc yria Mexk/Iy BeKTOpaMn @ = —m —n u b = m + 3n opu /m| = 2, |n| = 1,
() = <.

4. Haittu np,z, upn ¢ = 2a +cn y = b, rue a(—1;2; —4), b(—1;2; =3), ¢(7; 1;8).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;2;9),

B(10;9;13), C(6;0;8).

6. DBbraucanTh mI0mMa b TPEYyTroJIbHUKA, MOCTPOEHHOTO HA BEKTOpax @ = —2m —4dnu b= —2m +n
upu [m| =2, [n| =1, (m,n) = Z.
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty rpab u3 Bepimuabl Ay, A(—3;—1;=5), B(1;2; —8), D(—2;0; —3), A1(—5; —3; —4).
8. CocrtaBuTbh ypaBHEHHUE IIIOCKOCTH, mpoxosiieil uepes rouku A(1; —4;5), B(—5;—3;5), C(6; —6;6),
u HaliTu paccrognue ot Touku S(3;5;3) M0 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHWE IIOCKOCTH T, TpoxXojsmeil depe3 Touky M (3;2;4) mapaieabHO TPSIMBIM
z—6 __ y—6 __ z+1 i z—2 __ y+4 __ 247

—4 1 0 7 —2 1

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(0;6;9), B(—3;10;2), C(=1;7;7).

11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIME ypaBHEHHUS MPSIMO

r+5y+2249=0
r+4y+32—1=0

12, Haittu mpoeknumio toukn M (—12; —21;10) ua miockocts 7x + 4y — 2z — 19 = 0.

13.  Haiitn yron mexay npamoit [ : § = %17 = zT” W IJIOCKOCTBIO 7 @ 32 + 3y + 32 = —10.

14. Ha mnockoctu pam tpeyronmpuuk ABC ¢ Bepmunamu A(2; —4), B(—1;17) u C(—10; —16). Tpeby-
ercs: (a) Hanucars obume ypasuenusi upsimbix AB u AC,
6) maiitu nauHy Meauanbl BD;

B) HaliTH JJIMHY BBICOTHI, OMyIEeHHOH 13 BeprmuHbl (]

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
()
(r) HanucaTh oOlIee ypaBHEHHE CepeHHHOTO HepIeHIuKyasapa K cropore AC
(
(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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 14.

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 BBy B orHomenun 1 : 2.

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

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu a@ = 7m —2n u b = —m +n npu |m| = 1, |n| = 2v/2,
(7R = 1.

4. Haittu np, @, upu © = 2b+ cn y = a, tae a(—3; —5;4), b(3;6; —4), c(—7; —15; 14).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(0; 5;3),

B(-1;7;0), C(-3;6;2).

6. BprymcauThb miaoma b TpeyroJbHUKA, TOCTPOEHHOTO HA BeKTOopax @ = 2m +2nu b = —4dm +n
npu |m| =3, |n| =5, (m,n) = 7.
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Ipadb u3 Bepuunbl F. A(—2;4;0), B(—1;1;—1), D(—9;14; -9), E(—5;8; —4).

8. Bagana nwpamuga SABC  koopaunatamu BepmmH  A(—7;—10; —10), B(—3;—14;-9),
C(—4;—11;-9), S(—=5;6;—1):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHUYECKHE YpaBHEHUsI PsAMOil, mpoxogieil uepes rouky M (1; —2; —3) napasiessb-

_ w43 _ y+5 _ 248
HO IJIOCKOCTH 2T — y + 2 + 9 = 0 ¥ nepueHukyaspHo Ipamoit “52 = £ = ==,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(6;4;0), B(10;3;3), C(3;5; —2).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
20 —y—32—12=0
-z +y—22—9 =0

12.  Haiitn koopauHaTel Toukn M, cummerpuanoii Touke M (15; —11; —17) oTHOCHTENBHO TIIOCKOCTH
or —Hy — 82+ 19 = 0.

13.  Haitrn yron mexy npamoit [ @ =5 = yTJrS = 2 W IJIOCKOCTBIO T : 2 — 2y + 2 = 0.

14. Ha mockocrn pan rpeyronbauk ABC ¢ sepumunamu A(1; —5), B(8; —28) u C'(9; —13). Tpebyercs:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;

0) HailTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) HamucaTh obiee ypaBaenue ouccekrpuch yria BAC,

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

(

JK) HAWTH KOODJAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO MpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 15.

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 orHOmeHuu 3 : 1.

2. Hokazatn, uro BekTopsl a(0;3; —4), b(—1; —4;4), ¢(—2; 1; —3) obpasyior 6a3uc. Pa3moxuts BeKTOP
d(4;1;1) mo 5TUM BEKTOpaM.

HaiiTi KOCHHYyC yI/Ia MeKIy BeKTOpaMi @ = —m +n u b = 4m —n upu |m| = 2, |n| = V/3,

m,n) =

3
(
4
5

ol =

. Haittn np, @, npu © = a u y = b + 3¢, te a(1;5; —3), b(—3;10; —2), ¢(2; —2;1).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, lepleHauKyaspHoro miockoctu AABC, rue A(0;6;7),
B(5;8;12), C(—4;5;5).

6. BorumcymTh noma b TpeyroabHKa, MOCTPOEHHOTO Ha BeKTOpax a = 2m+4n u b = 3m + 2n upu
_ _ — =\ __ 3w

‘m’ =9, |n’ =2, (man> - 4

7.  Bwrumcomrb 00beMm Terpasapa ¢ BepmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAy u

BBICOTY, OIYIIEHHYO Ha 9TY Ipalb u3 Bepmmabl Ay, Aq(5;0; —5), As(0; —3; —9), A3(6; 1; —8), A4(8;2;3).

8.  Bamama mumpamuma SABC woopmunaramu sepumn A(—8;—3;0), B(—7;—5;0), C(—10;—6;1),
S(1;6;—4):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogHue ot Beprutbl S 10 wiockoctu ABC.

9. CocrtaBuTb ypaBHEHHE IIOCKOCTH T, TPOXOsiieit depe3 1ouky M (5;2; —10) mapasiesbHO TPAMbIM
246 _ ytd _ ozl x4 yt3 .z

-1 4 0 —1 3 -1
10.  CocraBurb ypaBHeHume npsimMoit AB u Haifitm paccrogaue orT Touku C' 10 3TOH IpsAMOi, ecau

A(3;9;8), B(—2;6;0), C(0;7;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJIY OOIIME ypaBHEHUS MPSIMOi
T +y+52—-23=0
20—y —62+20=0"

12.  Haiitu koopaunaTel Touku M, cummerpuanoii Touke M (—20; —9; —20) OTHOCHTEBHO IIIOCKOCTH
8r 4+ 3y +72+22=0.

13. Haiitu yron mexay mpamoit [ : 280 = Y=L — 2y nnockoersio 71 2 — v + 32 = —14.
3 1 1

14.  Ha mnockoctu gan Tpeyronbuuk ABC ¢ sepmmnamu A(4; —3), B(2;11) u C(8; —7). Tpebyercst:
a) HammcaTh obiue ypasHerus npaMbix AB u AC
6) naiitu paauny mejuanb BD;

B) HaiiTH IJMHY BBICOTHI, OMYyIeHHOi 13 Beprmabl C;

J) Hamucath oblee ypapaenue Guccekrpuch yria BAC,

(
(
(
(r) mammcars o0IIee ypaBHEHHE CEPEJUHHOTO MepIeH HKYaspa K cropore AC|
(
(e) maiiTu KoopauHATH TOukH E — mepecevenust npaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 16.

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

2. Hokazatb, uro BekTopnl a(—1;5; —4), b(2;1;—4), c(1;1; —3) obpaszyior 6azuc. Paziokurh BeKTOP
d(—2;4; —1) mo 3TUM BEKTOPaM.

Haiir

TH KOCHHYC yIJIa MEYKIy BEKTOpaMH @ = m — 2n u b = 3m — 4n upu |m| = 2, |n| = /3,
)=

3.
(m,n
4. Haittu np, @, npu ¢ =bu y = a + ¢, rae a(2;0;5), b(7;5;—4), e(-2; -1;1).
D.

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPA My, Ieprien iuKyasipaoro mwiockocrn AABC, tae A(5;4;2),
B(8;2;5), C(7;3;3).

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

npu |m| =3, |n| =5, (m n) = 5”

7. Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,
OMYIIEHHYIO HA 3Ty I'palb u3 Bepimuubl B. A(—2;—7;1), B(0; —5;6), C(—1;0;8), D(—3; —1;3).

8.  Bagana mupamuna SABC koopamuatamu sepmun A(—2;—3;6), B(—1;—11;5), C(—1;-10;6),
S(5;—8;6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MIOCKOCTH T, Mpoxojgdrieii yepe3 Touky M (3; —10; —4) napanieabHo mpsi-

43 _ y+4d _ z . x—3 _ y+5 _ z+4
MbIM 5 — 1 — 0 n 5 — 3 — 1 -

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

A(3;4;2), B(10;9;0), C(0;2;3).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
r—3y—2+18=0
r—2y +3 =0

12.  Haiitu npoexruio rouku M (6; —18; —2) Ha mmockocts —bx + 4y + 4z — 61 = 0.

13. Haittu yroa Mexkay mpsamoii [ : %l =4 = %

W TLJIOCKOCTBIO T : —T — Yy + 32 = —3.

14. Ha mrockoctu man tpeyronbauk ABC' ¢ Bepummnamu A(2; —5), B(8; —22) u C(10;7). Tpebyercs:
a) Hammcarh obimme ypasHenus npaMbix AB u AC;

0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 17.

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 orHOImEeHuu 2 : 3.

2. Hoka3zatb, uro BekTopsl a(l;1; —2), b(—4; —3;6), ¢(—2; —2; 3) obpasyior 6a3uc. Pa3moxuth BEKTOP
d(5;6; —10) Mo 3TUM BEKTOpaM.

. HaiiTn xocunyc yriia MeskIy BeKTOpaMu @ = —3m + 3n u b = 3m — 2n npu |m| = /2, |n| = 2,
m,n)="1.

3
(
4. Haiitu np, @, npu ¢ =a +cuy =b, rae a(—3;5; 1), b(-2;7;2), ¢(1; -7; -2).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(4;9;6),
B(—4;11;5), C(9;8; 7).

6. BbruumeauTh miomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 2m +3nu b = —3m — 2n

npu |m| =5, [n| =4, (m,n) = 4.
7. Boramcsaurs obbem napasnenenunena A Ay A3 AyBi By B3 By, miomanb rpaan Ay As A3 Ay u BeICOTY,

OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunabl B. A (—7;6;6), Ay(—1;7;2), A4(—10;8;11), B1(—5;3;1).

8. CocTaBuTh ypaBHEHHUe IJIOCKOCTH, Tpoxojsiieii yepe3 touku A(—3;4;3), B(—1;6;2), C(—6;3;5), u
HaiitTu paccroguue ot Touku S(—2;7;0) 10 ITOH MIOCKOCTH.

9. CocTaBUTH ypaBHEHHE IJIOCKOCTH T, IPOXosdmieit depes Touky M (6;5; —10) mapaiienbHo TpsaMoi

’”TH = y_—_ll = Z__IG U TePHeHInKY/IsApHO iockocTn 3 + 3y + 22 —4 = 0.

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

A(58;2), B(—1;7;7), C(12;9; —4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
r+4y+2—T7=0
—x— 5y +15=0"

12.  Haiitu koopaunars Touku M, commverpuanoit Touke M (—18;20; —6) OTHOCHTENTBHO TIOCKOCTH
—8xr 4+ 9y — 2z = —35.

13.  Haittu yron mexay upsmoii [ : %16 = ygﬁ = % U IJIOCKOCTBIO T : 3z — 4y + 2z = 10.

14.  Ha wiockocru jan rpeyroibauk ABC' ¢ sepimnamu A(3; —5), B(5;6) u C(7; —13). Tpebyercs:
a) Hamucarh obmue ypasuenus npameix AB u AC;

0) maiitTu aauny meauann BD;

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 18.

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. Hokazatp, uto BekTopnl a(l;2; —2), b(3;5; —4), ¢(—3; —3; 1) obpasyior 6azuc. Paziokurh BeKTOP
d(—3; —1; —2) mo 3TUM BEKTOpaM.

3. Haiitu xocumyc yrma MexIy BeKTopamMu @ = 2m +n u b = —6m — n upu |/m| = 1, |n| = 2,
) = %

4. Haiitu np, @, npu ¢ = b+ 2c n y = a, rae a(3;5;4), b(—8; —6; —11), c(4;4;3).

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

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

6. BbraucanTs mioa e napaJiiesorpaMmma, IMoCTPOeHHOI0 Ha BeKTopax @ = —m—3n u b =4m —3n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay. A(—8;9;—5), B(—1;12;—2), D(—9;7; —6), A1 (—7; —1; =8).

8. Bagana mupamuga SABC woopaunaramu epmua A(—9;5;0), B(—10;—1;0), C(-8;6;—1),
S(0;0;0):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIIOCKOCTH 7, TPOXosIeii dyepe3 Touky M (—9; —1; 1) mapannesbHO IPAMBIM
=5 _ y+2 _ 2z o oxz—1 _ y—4 _ 2-2
1

—2 1 2 -1 0 -
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau

A(1;8;6), B(—2;9;11), C(6;6; —-2).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMO
r+2y—32+6=0
—r—y +22-9=0"

12.  Haiitu xoopamuarsl Touku M, cummverpuanoit Touke M (—1;1; —3) OTHOCHTETHHO IIIOCKOCTH
dr +2y+52—-9=0.

. w7 x+7 _ y+3 _ 245
13.  Haitru yron mexnay npamoit [ : ©5 = 4= = 22

U TJIOCKOCTBIO T @ —2x — 2y + 22 = 0.

14. Ha mrockocru gan tpeyroabiuk ABC ¢ Bepmmnavu A(—1; —3), B(19; —13) u C(7;1). 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 19.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa AB, a M nmenut pedpo C'C B oTHOIIEHHH 3 : 2.

2. Hoxazatn, uto BekTOphl a(—1;5;4), b(3;5;4), ¢(1; —6; —5) obpasyior 6asuc. Pa3moxuTh BeKTOP
d(—9; 3;2) mo 5TUM BEKTOPaM.

3. HaiiTu KOCHHYC yIiIa MexKIy BeKTOpaMu @ = 2m +nu b = —m + 2n npu |/m| = 2, |n| = /3,
(m,n) = §.

4. Haiitu np,z, npu © = a u y = b + 3¢, e a(—1;1;4), b(—8;—9;16), c(3;5; 7).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;8;3),

B(-3;10;6), C(2;9;5).

6. BpluucauTh ma0ME@AL TPEYTOJbHUKA, TOCTPOEHHOINO HA BEKTOpax a = 2m + 2n u b = 4m — 3n

npu [m| =5, |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. A;(7;0; —5), A3(10; —6;2), A4(6;3;—7), B1(9;—5;1).

8. Bagana nupamuga SABC koopaunatamu Bepurun A(—3;8;6), B(—4;9;5), C(—2;10;5), S(6; —1;8):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,

6) HaiiTu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb ypaBHeHHe IUIOCKOCTH T, HPOXo/sIieii yepes Touxky M (2;3;5) nepneHanKyaspHO II10C-

KocTsM T — 3y — 2 —o5=0nz — Ty =—1.

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

A(6;5;7), B(13;—1;8), C(—2;12;6).

11. llpuBecTn K KAaHOHHYECKOMY BHJIY OOIIHe ypaBHEHUS HPAMOIl
—x+2y+ 2+ 4 =0
—3z+ y +22—18=0"

12.  Haiiru npoekuuto rouku M(—7; —31; —31) ma niockocrs —2x — 9y — 7z = 108.

%”z%z_igHHﬂOCKOCTbIOW:2:B—y—z+10:().

13.  Haittu yron mexay upsmoii [ :
14.  Ha wiockocru pan rpeyrojabuuk ABC' ¢ Bepumunavu A(1;3), B(23;22) u C(25;—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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 20.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pebpo B1C) B oTHOIIEHHH 3 : 2.

2. Hoxkazarp, uro BekTopwr a(2;1;5), b(2;—1;3), ¢(—1;3;0) obpasyor 6a3uc. PazmoKuth BeKTOP
d(—1;7;0) mo 5TUM BEKTOpaM.

3.  Haiitu KocuHyc yria MexKIy BEKTOpaMH @ = m +n u b = 4m + 5n mpu |/m| = 2, |n| = V2,
) - %

4. Haittu np,z, npu © = a u y = b + 3¢, e a(2; —1;1), b(22; —7;4), c(-6;3; —2).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IepiienuKyasipaoro mwiockocrn AABC, tae A(0; 8; 2),

B(1;9;4), C(1;10; 7).

6. Borumcaurhb miaomaab TpeyrojibHUKa, TOCTPOCHHOTO HA BeKTOpax @ = 3m —n u b = —2m — 4n

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

7. Beramcsurb 00beM TeTpadapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay A3 Ay u BbI-
COTY, ONYIIEHHYO Ha 3Ty rpaHb u3 Beprmabl A;. A1(8;—5;3), Aa(5; —=7;7), A3(7; —10;7), A4(0; —8;12).

8. Bagana mupamuna SABC koopmumnaramu Bepmmn A(—3;—3;5), B(—1;2;6), C(-2;1;6),
S(—8; —5; —2):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogHue ot Beprutbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH 7, Hpoxojsrieii depe3 touky M (10; —4; —4) mepreHuKyasspHO
mwiockocTsM —2z — 3y — 3z —2=0uzx+y+42—-5=0.

10.  CocraBurb ypaBHeHume npsimMoit AB u HaifiTm paccrogaue or Toukum C' 10 3TOoH IpsAMOi, ecau
A(2;9;9), B(1;10;9), C(0;10;8).
11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM
—r+4+3y—22—-23=0
r—4y+ 2 +18=0"

12.  Haiitu npoexmuio touku M (19; —8; —20) ma mwrockocts 3x — 6y — 7z + 37 = 0.

:yT_lzﬁHHﬂOCKOCTbIOW:1:+2y—z:—13.

13. Haittu yroa mMexay mpsamoii [ : xf?
14.  Ha mmockocrn man tpeyroabank ABC ¢ Bepmmuavu A(—5;3), B(—10; =7) nu C(=9;11). Tpeby-
ercst: (a) HamucaTh obume ypasHenusi npsiMbix 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

(

(

(

(n) mamucarb obiee ypapaenue 6uccekrpucel yriaa BAC,

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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 21.

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

2. Jokaszarb, 9To BeKTOpH a(—3;—3;—2), b(—1;—5;0), ¢(—1; —2; —1) obpasyior 6a3uc. Pazioxurh
BeKTOp d(—2;2; —2) 10 9TUM BEKTOpaM.

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

4. Haittu np, @, npu ¢ = a u y = b + 3¢, te a(7; —2;7), b(—6;11; —15), c(4; —2;5).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(3; 3;4),
B(4;2;2), C(2;9;7).

6. Bpramcauthb miommab TpeyroabHIKa, TOCTPOCHHOTO Ha BEKTOpax @ = 2m +2n u b = 3m — n upu

21

‘m’ =1, |n’ =2, (m) - 73

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(—17;—7;3), B(—8;0;0), C(—18;2;—1), D(0;2; —1).

8. Bagana nupamuaa SABC koopaunatamu Bepiimd A(3;5;—4), B(4;10;-2), C(2;—1;-5),
S(0;5; —5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEeHHe IJIOCKOCTH T, TIPOXosiiieii yepes Touky M (6; —5;6) napaieabHo mpsiMoi

43 _ y—1 _ 244 —
2 = o= = £ ¥ IepuenuKyIApHoO IIOCKOCTH T + 3y — 3 = 0.

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

A(5;6;3), B(10;9;10), C(8;8;7).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—r+yt+z—T7=0
—4dxr—y —-23=0"

12.  Haiitu xoopamuarsl Touku M, cummverpudnoit Touke M (—3; —7;2) OTHOCHTEIHHO ILIIOCKOCTH
6z + Ty — 3z = —26.

xf’f y;—l = £ W IJIOCKOCTBIO T : x + 3y + 22 = —10.

13. Haittu yroa mMexiay mpsamoii [ :

14.  Ha nuockoctu man tpeyroabauk ABC' ¢ Beprmmunamu A(4;3), B(15;1) u C(0;11). Tpebyercs: (a)
HammcaTh obImue ypapHeHusa npsambix AB u AC

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

I) HaIECATh 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) HAUTH KOODAUHATH TOUKH F, CHMMETPUIHON Touke B oTHOCUTETHHO npsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 22.

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 pedbpo DC' B orHOmenun 1 : 2.

2. Hokazatb, uro BekTopsl a(—2;1;1), b(—5; —1;3), ¢(—2; —3; 1) obpasyror 6a3uc. Pa3moxuts BeKTOP
d(—10; —8;4) mo 3TUM BEKTOpaM.

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

4. Haittn np, @, npn ¢ = 2a +cn y = b, e a(2; —2;1), b(—3;4;-1), ¢(—6; —1;1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, epiieH uKyasipaoro mwiockocrn AABC, tae A(0; 5;3),

B(—2;14;4), C(1;1;2).

6. BblUHCIUTH IIOMAIL TPEYrOJIbHUKA, TOCTPOCHHOrO Ha BeKTOpax @ = —3m +4nu b= —m —n

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

7. Borumcaunrs obbem mapasienenunena A A, AsAyBi By Bs By, miomans rpann Ay AsAz A, u BBI-
COTy, ONYIIEHHYIO Ha 3Ty TpaHb u3 Bepimabl Bi. A;(—4;9;—8), As(—1;8;—10), A,(—8;14;-8),
By (—8;12; —T).

8. Bamana mupamuna SABC woopaunatamu Bepmmn A(7;—9;9), B(10;-8;7), C(3;—10;10),
S(7,—3;=5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogHue ot Beprutbl S 10 wiockoctu ABC.

9. CocrtaBuTb ypaBHEHHE IJIOCKOCTH T, TPOXosiieit depe3 Touky M (10;9; —1) mapasiesbHO TPAMBbIM
r—2 _ y—2 _ z—4 z—6 _ y—4 _ 2—4

—=a — = 0 — = &— =

-5 2 -5 -3 1 -2

10.  CocraBurb ypaBHeHume npsimMoit AB u Haifitm paccrogaue or Toukum C' 10 3TOH IPsAMOM, ecau

A(6;8;5), B(3;6;4), C'(14;13;7).

11. TlpuBecTn K KAHOHUYECKOMY BUIY OOIIME ypaBHEHUS MPSIMOi
2049y —2+6=0
—x —4dy+z+3=0"

12.  Haiitu npoexmuio trouku M (0; —3; —19) ma miockocts —x + y + 3z = —16.

%’7:%:%HHﬂOCKOCTbIOW:x—4y+Z—9:0.

13. Haittu yroa mMexiay mpsamoii [ :
14.  Ha mrockoctu man tpeyroabauk ABC' ¢ epmmmnamu A(0; —1), B(17; —7) u C(12;7). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 23.

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 D;C B oTHOIEHUHA 2 : 3.

2. Hoxkazatn, ato BekTOpHI @(4; —3; —2), b(4; —3; —1), ¢(—1;2; —1) obpasyior 6a3uc. Paznoxkurh Bex-
top d(9; —3; —5) 10 9TUM BEKTOpaM.

3. Haiitu Kocunyc yria Mexkay BeKTopamMn @ = —3m +n u b = —m +n upu /m| = 2, |n| = 3,
(m,n) =%

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockoctn AABC, tae A(8;7;2),
B(9;15;3), C(7;0;2).

6. BblYucAUTDH IJIONA/AL TPEYTOJbHUKA, TOCTPOEHHOTO Ha BeKTOpax @ = m —4n u b = —m + 2n upu
_ _ — =\ __ 27
‘m’ =2, |n’ =3, (man> - 3

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl A. A(4; —5; —2), B(5;—9; —4), C(8; —13;—-8), D(3; —10; —3).

8. Bamana mupamuia SABC koopaunatamu sepuun A(—4; —8; —9), B(—8;—7; —10), C(—1;-7;-9),
S(0; —4; —5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXosiieil yepe3 Touky M (—3;1;10) mapasienbHO mpsiMoii
e

= y7_711 = { ¥ NepIenJuKyIApHO mIockocTH T — 4y + 2 + 1 = 0.

z—1
2

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

A(9;2;6), B(10;5;11), C(7; —3; —3).

11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
3r =3y +52+3=0
r —3y+22+2=0"

12.  Haiitu npoexruio roukn M (13; —29; —2) ma mwrockocth —x + 9y + 22 — 66 = 0.

13. Haittu yron mexmay npsmoii [ : I_—’zﬁ =4 = %11 W IUTOCKOCTBIO T : & — 3y + 2 = —2.

14. Ha mnockoctn man tpeyroabauk ABC ¢ epimmaamu A(—5;0), B(—26;3) u C(—17; —12). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsivbix AB n AC,
6) maiitu pauHy Meauansl BD;

B) HAUTHU JIUHY BBICOTHI, ONyIIeHHON 13 Bepiruubl ('

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

(
(B)
(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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 24.

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 D,C} B oTHomenun 2 : 1.

2. Hokazatb, uto BekTopol a(3; —2; —1), b(—5;2;4), ¢(0; —1;2) obpasyior 6azuc. Paziokurh BeKTOP
d(—5;4;0) mo STUM BEKTOPaM.

3. HaiiTu KoCHHYC yIIa MeKIy BeKTOpaMu @ = 2m — 3n u b = —m + 2n upu |m| = 2, |n| = /3,
() = =

4. Haiitu np,z, npu ¢ =a u y = 2b+c, rue a(1;1;1), b(2;1;1), e(=7; =8; 1).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(4;1;0),

B(5;2;0), C(9;2;1).

6. BoramcanTs moma s TpeyroJbHIKa, TOCTPOEHHOTO Ha BeKTopax @ = —3m —4n u b = m +n upn

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

7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmunubl R. P(4;2;6), Q(—4;6;9), R(11;—5;2), S(0;1;6).

8.  Bamana mupamuna SABC koopmuuatamu Bepumh A(—1;8;—4), B(—8;9;-5), C(—11;9;—4),
S(0; —3;2):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TIPOXosiiieit depe3 1ouky M (—7;10;3) napasiesbHO TPAMBIM
— Yy T e ydT 2]

z—1
2 1 -1 -3 -1 5 °

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau
A(6;5;1), B(1;8;9), C(4;6;4).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—2rx—-3y—22+ 2 =0
3 +8y+52—-29=0"

12.  Haittn npoexruio Touku M (—16;16;6) Ha mwrockocTs 5x — by — z = 38.

i o 7. x=3 _ y+6 _ z-2 . _
13.  Hatitu yrom mMexay mpamoit [ @ == = £2 = 2= n naockocTsio 7 : & + 2y — 2 + 6 = 0.

14. Ha mwrockocru gan tpeyroiabauk ABC ¢ Bepmmnamu A(0;2), B(—29;4) u C'(—6; —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 Mpsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 25.

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 pedbpo BC' B orHomenuun 3 : 1.

2. Hoxkazars, uato BexTopnl a(4;1;3), b(3;1;0), ¢(6;2;5) obpasyior 6azuc. Paziokurh BeKTOD
d(—7;—2; —8) Mo 3TUM BEKTOPaM.

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

4. Haittu np, @, npu © = b+ 2c n y = a, tae a(5;4;2), b(12;12;7), ¢(—6; —5; —3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockoctn AABC, tae A(4;4;2),

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

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

npu [m| =3, |n| =5, (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(—1;3;0), B(1;0; —3), D(—5;12;10), A;1(0;1; —3).

8. Bamana nmupamuaa SABC koopaunaramu Bepumn A(9;9; —5), B(8;14; —3), C(7;13; —2), S(6; —5;2):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, POXOsiieil yepe3 touky M (1; —7;5) napajieabHo IpsMbIM
z—3 _ y—=2 __ z—6 z—1 y+7 _ z—5

L9 = n =— — =

-7 -1 -3 8 1 2

10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(8;4;2), B(5;6;—2), C(9;3;3).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
3r+3y+22—26=0
—2r+y+2—6=0

12.  Haiitu koopauuarsl touku My, cummerpuanoii touke M (4;13; —11) OTHOCHTEIBHO MLJIOCKOCTH
—2x — Ty + 9z = 3.

13. Haittu yroa Mexkay mpsamoii [ : “/’T’l =5 217 1 IJIOCKOCTBIO T @ 3T — Hy + 5z 4+ 10 = 0.

14. Ha mwrockocru man tpeyronbank ABC ¢ eputunamu A(—3;3), B(—8; —7) u C(5; —13). Tpebyercst:
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 Mpsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 26.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa AA;, a M genur pebpo B1C; B orHOImEHNH 3 : 1.

2. Hoxkazarn, uro BekTopsr a(4;3;0), b(—4;—1;2), ¢(5;4;1) obpasyor 6a3uc. Pa3moKuth BEKTOP
d(5; 8;5) MO STUM BEKTOPaM.

. Haiitn kocumyc yriaa Meskay BeKTopaMu @ = m +mn u b = m + 3n npu |m| = V3, [n| = 2,
m,n) ="

3
(
4. Haittu np, @, upu ¢ = a n y = 3b+ ¢, te a(—2; —4;3), b(—4; —7;6), c(6;22; —13).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(2;6;9),
B(—5;10;6), C(10;1;13).

6. Buraucantb mioma/ibs napaJjiesorpaMma, MoCTPOEHHOTO Ha BeKToOpax a = m—2nu b = —-3m+4n

_ _ ——=\ __ 37
npu |m| =1, [n| =3, (m,n) = =},
7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,

OMYIIEHHYIO Ha 3Ty I'palb u3 Bepimunabl P. P(7;,—5;7), Q(—3;—7;—2), R(1;-7;3), S(6; —6;6).
8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, Npoxojsinei dwepes rmouku A(—1;—2;4), B(—2;—1;4),
C(—4; —5;5), n maiitu paccroguue ot Touku S(8;0;2) 10 ITON MIOCKOCTH.

9. CocTaBuTh ypaBHEHHUE IIOCKOCTH T, TPOXOsiiieii depe3 Touky M (—2;5; —4) napaiesbHo mTpsiMbIM

x+8_y—2_z+8ﬂx+3_y+8_z+5
1~ 5 2 -1 - -1 = -1

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

A(6;1;2), B(—1;7;1), C(0;6;1).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
r+y —2+2=0
r+3y  +20=0"

12, Haittu mpoeknumio touku M (—14;18;1) ma mwrockocts bxr — 3y — 2z + 12 = 0.

“_—_25 %7:%HHﬂOCKOCTbIOW::E—Zy—Fz:Q.

13.  Haittu yron mexmay npsmoit [ :

14. Ha miockoctu gan tpeyroasuuk ABC ¢ Bepmuuamu A(—3;2), B(—21;3) u C'(—19;26). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix AB u AC;

6) maiitu nauHy Meauanbl BD;

B) HaiiTH IJIMHY BBHICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

(

(

(

(n) mamucarb obree ypapaenune 6uccekrpucel yriaa BAC,

(e) maiftu KoopauHATHL TOUKH E — nepecedenus nupamuix (1) u (x);
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
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, ato BekTOpsl a(3; —1; —2), b(—1; —2;0), ¢(—2; —1; 1) obpasyior 6a3uc. Paznoxkurh Bex-
top d(9; —1; —5) 1O 9TUM BeKTOpaM.

3. HaiiTi Kocumyc yria MexIy BeKTopaMu @ = 2m +n u b = 2m + 2n wpu |m| = 1, |n| = 2V/3,
(m,n) = .

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(7;5;9),
B(6;4;9), C(16;6;8).

6. BeramcjuTh I0IMa1b HapaJjie/jiorpaMMa, MoCTPOEHHOT0 Ha BeKTopax a = m +3n u b= 3m — 4n
— 3r

upi [m| = 4, [n| = 5, (7 R) = &
7. Borumcaunts obbem mapasienenunena A A, AsAyBi By BsB,, miomans rpann Ay AsAz A, u BBI-
COTY, ONYIIEHHYIO Ha 9Ty rpaub u3 Bepmuabl Bi. Aj(—8;—4;—8), Ay(—T7;—2;—14), A4(—3;1;-16),
By (—5;—-2;-9).

8. CocTaBuTh ypaBHEHHUE TLIOCKOCTH, MpoXoasieii depe3 Ttoukn A(2;—3;9), B(3;—2;10), C(9; —5;8),

u HaiiTu paccrosune or Todku S(—3; —2;6) 10 ITO MIOCKOCTH.

9. CocraBurh ypaBHEHHE ILJIOCKOCTH 7, Ipoxojdiieil yepes touky M (3; —3; —9) nepuesukyasipHoO
miockocTaM —4x — 3y — 32 = —6 n 3z + 4y + 22 = 5.

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

A(2;8;2), B(—6;3;5), C(—1;6;3).

11. llpuBecTu K KAaHOHHYECKOMY BUJLy OOIIME YpaBHEHHS IIPAMON
dr—y+2—25=0
3r—y —22=0"

12.  Haittu koopaunarsr Touku My, cummerpuunoit rouke M (0;1; —16) OTHOCHTE/NBHO ILJIOCKOCTH
—r+ 3y — 8z —20=0.

13. Haittu yroa mMexkjay mpsamoii [ : %7 =i= % 7 TJIOCKOCTRIO T @ & + 2y + 2 = —H.

14. Ha mockoctu man tpeyroabauk ABC ¢ epmunamu A(1; —2), B(—4;13) u C(7; —4). Tpebyercs:
a) Hammcarh obimme ypasHenus npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

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

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO Mpsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 28.

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. Hokazatp, uto BekTopnl a(—5;3; —1), b(3; —1;2), ¢(4; —2; 1) obpaszyior 6azuc. Pazioxkurh BeKTOP
d(—7;5;0) Mo STHM BEKTOPAM.

3. HaiiTi KocHHyc yriaa MexKIy BeKTOpaMi @ = —2m — 3n u b= —m — 2n npu |/m| = /3, |n| = 2,
=

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

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

B(14;12;6), C(6;7;10).

6. Boraucanrs mwioma s napaJsiesorpaMma, MoCTPOeHHOTO HA BeKTopax a =m —3nu b= —-2m —n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty Tpadb u3 Beprmubl Ay, A(9; —8;—4), B(5;—10;—7), D(14; =7, -3), A;(—1; —10; =7).

8. Bagana nupamuaa SABC koopaunatamu Bepurun A(8; —4;3), B(9;0;4), C(7; —13;3), S(—8; —5;2):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, POXosiieil yepe3 touky M (—1;6;2) napajiieabHo IpsMbiM
z+5 _ y—2 __ z—2 x—4 y=5 __ z+5

L9 — = n— = <£— =

7 1 -1 -1 1 0

10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(0;6;2), B(3;5;3), C(—5;8;1).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl

20+y+724+26=0
T Hy+42z+17=0"

12.  Haiiru npoekuuio rouxku M (6;1;22) na wiockocrs —bxr — 3y — 9z = 114.

13.  Haittu yron mexay upsmoii [ : x_—_37 = % = # U IJIOCKOCTBIO T @ 2 — 2y + 32 — 14 = 0.

14. Ha miockocru gan tpeyroibauk ABC ¢ seprumuavu A(—1; —2), B(—11; —7) u C(—13; —26). Tpe-
Oyercsa: (a) mamucarh obmuiue ypaHeHust npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;

I) HAKCATDH O0IIee YpaBHEHHE CePeTNHHOTO NepIeHIuKyaspa K cropone AC,

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 29.

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 nemut pebpo AD B orHOmenun 2 : 1.

2. Hoxkazatn, ato BekTopsl a(l; —3; —2), b(2; —5; —6), c(1; —3; —3) obpasyior H6a3uc. Paznoxkurh Bek-
top d(0; —2;3) O 9TUM BEKTOpaM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTopaMu @ = —2m +8n u b = m —n upu |m| = 2, |n| = V2,
(m.n) =17

4. Haiiru np,@, npn © = a n y = b+ 3¢, rae a(—5 —6:6), b(—5; —9;2), e(1;3; —2).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(5; 1;6),
B(2;0;5), C(6;—1;6).

6. BprymcauThb miaomaab TpeyroJbHUKA, TOCTPOEHHOTO HA BeKTOopax @ = —3m +n u b = 4m + 3n
_ _ —=\ __ 27
npu |m| =4, [n| =3, (m,n) = 5.

7. Bpruanmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpanun A; AsAs
W BLICOTY, ONYINEHHYIO HA 3Ty Trpaub w3 Bepmuabl Ay Ay (—9;—6;5), As(—11;—4;0), A3(—9;—5;3),
Ay(—12;=7;1).

8. 3Bamana nupamuna SABC koopaunaramu sepmua A(10;10;6), B(9;9;6), C(7;13;5), S(4; —7;5):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE yDAaBHEHHs MPSIMOi, Tpoxossiiieit yepe3 Touxky M (4;5; —2) mapasuienbHo

_ e s ox—5 _ y+2 _ z+41
IWIOCKOCTH — 72 +y — 7 = 0 U nepueHuKyJIapHO NpaMOil 52> = 5= = ==,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(6;8;2), B(3;12;-5), C(5;9;0).
11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
x—2y —-3=0
—r+y +2+5=0

12.  Haittn npoexruio rouku M (—5; —16; —4) Ha mwiockocTh & + 2y — 2z = —2.

IT%:ny:fI/IH.HOCKOCTBIOT(:—2$+y—22—|—1420.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha mwrockocru gan tpeyroiabauk ABC ¢ Bepmmnamu A(—5;4), B(—25;14) u C(—3;0). 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 30.

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 3 : 1.

2. Hoxkazatn, uto BekTOpsl a(5;3;3), b(—3;—1;—2), ¢(2;1;0) obpasyor 6a3uc. Pa3moxuTh BeKTOP
d(—1;—1;2) mo 9TuM BEKTOpaM.

3. HaiiTn kocumyc yriaa MexkaIy BeKTopaMu @ = m —n u b = 4m — n npu |m| = /2, |n| = 2,
(m,n) = 1.
4. Haittu np, @, npu ¢ =a u y = b + ¢, rae a(5; —3;6), b(—3;0; =8), ¢(3; —3;5).
5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;5;8),
B(2;0;11), C(3;3;9).

6. Buraucantb mioma/ibs napaJjiesorpaMma, MoCTPOEHHOIO Ha BeKTopax a = —4dm+2nu b =m—2n

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

7.  Bbrumcauth 06beMm TeTpasapa ¢ BepmumHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Bepmuubl P. P(12;8;12), Q(3;2;8), R(6;—1;6), S(—1;7;11).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpOXojsinei dwepes rtouku A(—6;—2;7), B(—5;—7;5),
C(—4;—9;4), u maiitu paccrosguue ot Touku S(—5;8; —8) M0 ITOM IOCKOCTH.

9. CocTaBuTh ypaBHEHHUE IIIOCKOCTH 7, TPOXOsiiieii yepe3 Touky M (—3; —3;5) napaiesbHo mpsiMbIM

z+6 __ y—1 __ 242 i z+3 __ y+6 _ 2—2
—4 4 T 1 -5 7 1"

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

A(1;5;5), B(—3;2;4), C(—4;1;4).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI

—v+y - 9=0
—4r+2y+2-23=0"

12, Haittu mpoeknumio Touku M (13;5; —16) ma mwrockocts —2x + y + 62 + 35 = 0.

%Z%z%HHJIOCKOCTI)IOW:6x+4y—3z+14:0,

13.  Haittu yron mexmay npsmoit [ :
14.  Ha mnockocru gan tpeyroabnuk ABC ¢ Bepmunamu A(2;0), B(0;11) u C(10; —4). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

0) maiiTu aauny mejuann BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

(
(
(
(r) mamucarh obIee ypaBHEHHE CEPeIMHHOIO TepneHIuKysipa K croporne AC,
(
(e) majiTn KoopAuHATHl TOUKH E — nepecevenust upsaMbix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapwuanT 31.

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. Hoka3zatb, uro BekTopsl a(—4; —1;1), b(—5; —5;3), ¢(2;2; —1) obpasyror 6azuc. Pa3noxuts BeKTOP
d(10;10; —7) mo 3TUM BEKTOPAM.

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

4. Haittu np, @, npu ¢ =bu y = a + ¢, vae a(0; 1; =3), b(—2; -2;1), ¢(1; —6; 1).

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

B(4;9;2), C(6;14; —5).

6. BpluucauTh MI0MEAAL TPEYTOJbHUKA, TOCTPOEHHOIO HA BEKTOpax a = 2m — 4n u b = 3m + 2n

npn [m| =2, |n| =3, (m,n) = 7.

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 Bepiunbl By. A;(0; —6;8), Ay(—1;—8;6), As(—2;—3;8), B1(4;—11;9).

8. CocraBuTh ypaBHEHHE IJIOCKOCTH, Mpoxosiiieil depe3 Toukn A(4; —1;10), B(8;0;9), C(1; —4;11),
u Haiitu paccroguue ot Toukn S(0; —3;2) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXoJsmieil depe3 Touky M (3; —2; —2) mepneHIuKyISpHO
MJIOCKOCTIM 5T + 3y +22 = —-3unx+y+2—6=0.

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

A(6;5;2), B(7;3;2), C(3;12;1).
11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
r—y—z—1=0
8r—2y—32—11=0"
12, Haiitu koopmaunarer Touku M;, cummerpuanoit Touke M (0; —1; —3) OTHOCHTEIBHO TMIOCKOCTH

dor 4+ 3y + 7z = 13.

. w7 .z=T _ y+4 _ 2-6
13.  Haiitu yroa mexay upamoii [ @ = = = = &=

" ILJIOCKOCTBIO 7 : 20 — y + 22 = 0.

14.  Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepumnamu A(1;0), B(—22;7) u C'(—15;16). 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 — mepecevenust upaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapuanT 32.

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. Hoxkazatn, uto BekTopsl a(—1;2;0), b(—2; —1; —5), ¢(—3;2; —3) obpasyior 6a3uc. Paznoxkurh Bek-
top d(—6;3; —8) 0 9TUM BEKTOpaM.

3. HaiiTn kocumyc yriaa MexkIy BeKTopaMu @ = m —n u b = m + 3n npu |m| = 2, |n| = /3,
(m.m) = §.

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

5. HaiiTu KOOpMHATE! € TMHIYHOTIO BEKTOPA T, IeprieH K yasipaoro mwiockoctn AABC, tae A(8;7;1),
B(7;6;1), C(7;15;0).

6. Bwraucaurh mioma b TpeyroJabHIKa, MOCTPOSHHOIO HA BeKTOpax a = —4dm —2nu b = —4m + 3n

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

7. Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl B. A(2;7; —3), B(1;4;—1), C(4;3;-8), D(2;9; —4).

8. CocraBuTh ypaBHeHHe ILJIOCKOCTH, npoxojsieii yepes touku A(0;7;10), B(7;6;8), C(—2;8;11), u
HaiiTu paccrosguue ot Touku S(—8;2; —6) M0 ITOM IOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPoXojsmeil depe3 Touky M (—3;5; —6) mepneHIunKyIspHO
mIockocTsaM —3x — 4y — 22+ 3 =0wu 220+ by + z = —5.

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

A(8;7;5), B(5;11;4), C(7;8;5).
11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
—2r—y - 7=0
Tr+y—2z+11=0"
12.  Haiitu koopaunarer Touku M;, cummerpuanoit touke M (5; —5; —5) OTHOCHTEIBHO MIOCKOCTH

9r — 2y — 72 — 23 = 0.

13.  Haittu yron mexay upsmoii [ : x_—_17 = % = # U IJIOCKOCTBIO T @ 3z — 2y + 42 =T7.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epuunamu A(—2;0), B(12; —2) u C(—4; —2). 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#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 33.

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 A;D; B orHOmenun 1 : 2.

2. Hoxkazatn, ato BekTOpHI a(—3;5; —6), b(—2;5; —4), c¢(—1;2; —3) obpasyior 6a3uc. Paznoxkurh Bek-
top d(0; —5; —5) 10 9TUM BEKTOpaM.

3. HaiiTn kocumyc yriaa MexkIy BeKTopaMu @ = m —n u b = m + n upu |m| = 3, |n| = 2V/3,
(mn) = 7.

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(9; 6;8),
B(13;7;7), C(14;7;8).

6. BorumcauThb maoma b TpeyroJbHUKA, TOCTPOSHHOrO HA BeKTOpax @ = m +3n u b = —3m — 2n

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

7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmunbl Q. P(8;0;0), Q(9;5;2), R(8;—2;—1), S(11;—-1;7).

8. CocraBuTh ypaBHEHHE [IOCKOCTH, POXOsiiieii uepes Toukn A(6; —5;8), B(7; —4;6), C'(—2; —8;15),
u HaliTu paccroguue ot Toukn S(1;3; —7) 10 ITOM MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Tpoxofgmieil depe3 touky M (0;10; —8) mepneHIuKyISpHO
MJIOCKOCTIM & — 2y — 62 4+4=0wu —x + 3y + 5z = 5.

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

A(7;0;1), B(10;1;5), C(12;2;8).
11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
r—y +2—7=0
—x—8y +25=0"
12, Haittu mpoeknuio touku M (0; —37; —14) ma wrockocts —3x + 10y + 62 + 19 = 0.

13.  Haittu yron mexmay npsmoit [ : %‘7 = % = % U IUIOCKOCTBIO T @ —x +y — 2 — 4 = 0.

14. Ha mrockoctu man tpeyroiapauk ABC ¢ Bepmmunavu A(—5; —2), B(23;2) u C(7;10). Tpebyercst:
a) Hanmcarhb obmue ypasuenus 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 upsaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapuanT 34.

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 CC B oTHomenun 1 : 2.

2. Hoxkazatn, uto BeKTOpHI a(—2;2;—1), b(3;2;4), ¢(2; —1;2) obpasyior 6asuc. Pa3moxuTh BeKTOpP
d(—1;5;1) mo 5TUM BEKTOpaM.

. Haiitu kocunyc yrra mexny Bektopamun @ = 4m — m u b = m — n upu /m| = 2, |[n| = 1,
— T
m,n) = 3.

3
(
4. Haittu np, @, npu ¢ = b+ cu y = a, rae a(3; —5;—6), b(2; —3; =3), c(=3;7; 3).
5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(0;2;7),
B(4;-3;15), C(1; 1;10).

6. BbraucanTs mioma e napaJiiesorpaMmma, IMoCTPOeHHOI0 Ha BeKTopax @ = —3m —2nu b =2m—n

npu |m| =4, n| =3, (m,n) = 7.
7. Bpruanmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpanun A; AsAs
M BBICOTY, OIYIIEHHYIO HA 3Ty Ipadb u3 Bepmuabl Ay A1(9;—2; —8), Ay(5;—3;—4), A3(16; —4; —15),

A4(0;0;2).
8. CocraBuTh ypaBHEHHE IJIOCKOCTH, Mpoxojsieit depe3 toukn A(2;4;0), B(3;3;1), C(5;2;-3), u
HafiTn paccrosiaue ot Touku S(6; —7;0) 10 3TO¥ MI0CKOCTH.

9. CocraBuTh ypaBHeHHE ILUIOCKOCTH 7, Mpoxojsieil yepes Touky M (8;7;1) mapasuiesbHO IPAMBIM
z+7 _ y+1l _ 243 " z—2 _ y+6 _ z—1

2 —1 —2 —3 2 7
10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(9;7;4), B(11;2;3), C(12;0;3).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
9r —y —22—15=0
—r4+y+z+1=0
12.  Haiitu npoexiuio rouku M (—14; —19;24) na wnockocrs —6x — 7y + 10z — 87 = 0.

13.  Haittu yron mexay upsmoii [ : x_—+27 = # = % U IWIOCKOCTBIO T @ —x + ¥y + 22 = —10.
14.  Ha wiockocru jan rpeyroibuuk ABC' ¢ Bepimnamu A(—2;3), B(4;20) u C(2; —3). Tpebyercst:
a) HamucaTh obmue ypasuenus npameix AB u AC;

0) maiitTu aauny meauans BD;

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 35.

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. Hoxkazatn, uto BekTOpsl a(5; —4;0), b(—3; —4; —2), ¢(—5; 1; —1) obpasyior 6a3uc. Paznoxkurh Bex-
Top d(—7; —8; —4) 1o 3TUM BEKTOpaM.
3. HaiiTn kKocHHyc yriia MexKIy BeKTOpaMH @ = m — 2n u b = m — 5n npu |m| = 2v/2, |n| = 1,

(m,n)=1.

4. Haiitu np,z, npn ¢ =2b+cn y = a, e a(—2;5;1), b(1;0;0), c(—2;6;1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;3;1),
B(5;2;9), C(2;4;-2).

6. BoramcauTs miomaab napaJjiegsorpaMMa, NOCTPOEHHOIO Ha BEKTOpax @ = m+mn u b = m —n upu
_ _ —=\ __ 37w

‘m’ =4, |n’ =2, (man> - 41

7. Boramcsaurs obbeMm napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,

OMYIIEHHYIO HA 3Ty I'palb u3 Bepimunbl By. A (—2;—4;9), Ay(—4;—5;7), A4(5;—6;11), By(5;—3;14).
8. Bagana mupamuga SABC koopmumuaramu sepmma A(0;—8;1), B(—1;-7;2), C(-3;—6;—1),
S(2;5;=7):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, Mpoxojgdiieii depe3 touky M (3; —10;0) meprneHAuKyIsIPHO

nockocTaM 2z +2y —32+3=0u —v+y — 2 = 3.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IPAMOid, ecan
A(2;6;8), B(4;9;4), C(—3;—1;17).
11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON

—4dr+3y—2+20=0

-z 4y +3=0"

12.  Haittu npoexruio rouku M (1;8;13) wa mwrockocrs x + 4y + z + 26 = 0.

2 1 1

x+6 ¥y _ z—5

13. Haittu yroa Mexkay mpsamoii [ : 7 TJIOCKOCTHIO 7 : 20 — 3y + 42+ 2 = 0.

14. Ha mwrockocru man tpeyronbank ABC ¢ epunnamu A(—1; —1), B(—24; —8) u C(3; 3). Tpebyercs:
a) Hamucarh obimmne 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 36.

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 A;D; B orHOmeHun 2 : 3.

2. Hokazatb, uto BekTopnl a(—2;—3;3), b(2;4; —3), ¢(3;1; —2) obpaszyior 6azuc. Paziokurh BeKTOP
d(6; —9;1) mo STUM BEKTOPaM.

3.  Haiitn Kocuuyc yriaa Mexay BeKTOpaMu @ = m+n u b = m + 2n upun /m| = 1, |n| = 2,
(m,n) =

4. Haiitu npy@, npu © = 3b+cn y = a, rae a(—6; —2;3), b(—7;—3;4), ¢(23;5; —6).
d.

w|x

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPa My, Ieprien iuKyasipaoro mwiockocrn AABC, tae A(0; 3;2),
B(=2;4;7), C(1;2; —-1).

6. Boraucaurs mwiomnaib napasuiesiorpaMmmMa, TOCTPOCHHOTO Ha BEKTOpax @ = —3m—+2n u b = 3m+4n

npu [m| =5, |n| =2, (m,n) = ¥

7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, ONMYIIEHHYO HA 9TY Tpaib u3 Bepumabl Az. A1(7;0;4), As(6; —1;8), A3(8;2;—1), A4(1;1;6).

8. CocTtaBuTh ypaBHEHHE ILIOCKOCTH, mpoxoisdmieii depe3 rmouku A(9;3;—8), B(10;—2;—10),

C'(10;5; —9), u maiitu paccrosaue ot Touku S(0;0;0) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, Tpoxofgmeil epe3 touky M (0; —9; —6) mepneHIuKyISpHO
MJIOCKOCTSIM b — 3y +2 — 6 =0u 20 —y = —4.

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

A(4;6;2), B(2;9;-3), C(1;10; —5).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPAMOI
—r+2y—2+14=0
T+ y +2=0

12.  Haittu npoekmuio Toukn M (—9; —3; —19) Ha mwiockocts 72 +y + 8z — 10 = 0.

=5 __ +6 2—8

13.  Haiitu yron mexkay npamoii [ : £ = %5 U IJIOCKOCTBIO T : & +y — 2 — 2 = 0.

14.  Ha mrockoctu gau tpeyroasuuk ABC' ¢ Bepmuuavu A(3;4), B(24;1) u C(—3; —2). Tpebyercs:
a) Hanucars obmue ypasuenust 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 TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 37.

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

2. Hokazath, uro BekTOpH a(3; —2; —3), b(3; —3; —5), c¢(—2; 1;2) obpasyror 6azuc. Pa3moxurh BEKTOP
d(—2; —2; —4) mo 3TUM BEKTOPaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu a = 5m — 6n n b = —2m + n upu |m| = 2, |n| = /3,
() = =

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

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

B(12;1;2), C(3;—2;9).

6. Boraucantb miomaans napaJjiesorpaMma, MoCTPOEHHOIO Ha BeKTopax a = —2m+4nu b = 2m+n

npu [m| =3, |n| =1, (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. Aj(—4;4;—1), Ay(—9;1;=8), A4(1;6;4), B1(—1;6;4).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, mpoxoigmieii depe3 rmouku A(—1;6;—10), B(4;3;—14),

C(—3;7;,—9), u maiitu paccrosuue ot Touku S(—6; —3;4) 10 ITOM IOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (—2; —9;5) napanieapHo mpsaMoi

26 — v=1 = =1 y nepuenaukyssapno miockocru 10z + 2y + 3z — 6 = 0.

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

A(0;6;7), B(3;8;6), C(—5;3;9).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI

—3xr+vy —-1=0
5z —y+z+6=0"

12, Haittu mpoeknuio touku M (—41; —38; —5) wa mwiockocts 9z + Ty + 2 + 116 = 0.

13.  Haittu yron mexny npsmoii [ @ &= =

“{4 = % 1 IJIOCKOCTBIO T : & + Yy + 3z = —T.

242
—1
14.  Ha mrockoctu man Tpeyroasuuk ABC' ¢ Bepumunavu A(1;0), B(15;2) u C(17; —16). Tpebyercs:
a) Hanmcarhb obmue ypasuenus 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 upsaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 38.

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, uto BekTopnl a(4; —4; —3), b(—3;1;1), ¢(—4;3;3) obpasyior 6azuc. Paziokurh BeKTOP
d(2; —2;1) mo STUM BEKTOPaM.

3.  Haiitu kocunyc yria Mexay BeKTopamu @ = m — 2n u b = 4m — 3n upn |m| = 2, |n| = 1,
(7w = 1.

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

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIepIieH K yasipaoro mwiockocrn AABC, tae A(2;7;2),

B(0;8;2), C(—1;8;3).

6. BpraucanTh 1m1011a,/1h TPEYTrobHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 3m —n u b = 4m + 4n upn

im| =4, |n| =3, (m,n) =Z.

7. Boramcsaurs odbem napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl By. A;(7;0;1), A3(0;5;—6), A4(5;—3;3), B1(6;3; —2).

8. Bamana nmupamuna SABC koopaunaramu epriua A(10; —5;6), B(13;1;7), C(12;0;7), S(—5; —4;0):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHUYECKHE yDABHEHUs HPSMOM, poxossiieit depe3 Touxky M (3;5; —4) mapasuiesbHo

. o r—6 _ y+5 __ 243
w10ckocT 62 +y + 6 = 0 u nepueHuKyJIgpHO NPAMOi <=2 = o= = ==,

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

A(7;4;0), B(11; —5; =5), C(8;2; —1).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO

r— 1y —32+15=0

rT—4y—22+24=0
12.  Haiitu koopgunarsr touku Mi, cummerpuunoii Touke M (—5;1; —1) OTHOCUTEJIBHO LJIOCKOCTH
—bxr — 3y + 2z = 1.

ITJ:#:ZIQI/IH.HOCKOCTBIOT&'Z3$—|—3y—22—4:0.

13. Haittu yroa Mexkjay mpsamoii [ :

14. Ha mnockoctn nau tpeyronbauk ABC ¢ Beprmmmaamu A(—5; —2), B(—26;1) u C(7; —14). Tpebyercst:
a) Hanucarh obimne ypasHerust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl 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 reomerpusi» 2021. ['pynma IBM4-11B.
BapmanT 39.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC4, a M npenut pebpo BC' B oTHOIenuun 2 : 3.

2. Hokazath, uro BekTOpHl a(—2;1; —4), b(3; —2;3), ¢(2; —1; —2) obpasyior 6a3uc. Pa3moxurs BeKTOP
d(—2; —1;2) mo 3TUM BEKTOPaM.

. Haiitu Kocunyc yria MexKay BeKTOpaMu @ = 2m —n u b= —2m + 2n upu |m| = 1, [n| = 2V/2,
m,n)="1.

3
(
4. Haittu np, @, npu ¢ = a u y = 3b+ ¢, tae a(—7;—3;6), b(—6; —1;3), c(19; 3; -9).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockoctn AABC, tae A(7;4;2),
B(4;-1;6), C(6;5;3).

6. BblaucauTh mioma b napasuie/iorpaMma, MOCTPOEHHOTO Ha BeKTopax @ = —m —4nu b =3m —n

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

7. Beramcsurb 00beM TeTpadapa ¢ BepIimHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay As A4 v BbI-
COTY, ONYIIEHHYO Ha 3Ty rpaHb u3 Beprmabl As. A1(8;6; —3), Aa(—1;4; —4), A3(8;10;2), A4(12;7; —2).

8. CocTaBuTh ypaBHEHHE IUIOCKOCTH, OpOXosmieir wepe3 touku A(—5;4;—4), B(-3;7;-5),
C(—6;5; —3), u Haiitn paccrosiuue ot To9kH S(—8;2;6) A0 3TOH MIOCKOCTH.

9. CocraBuTh ypaBHeHHE IIOCKOCTH 7, POXosiieil yepe3 1ouky M (—4;3;5) napajiieabHo IpsaMbiM
z _ y+7 __ z+5 z+1 _ y+6 _ 2—1
T A —_ U — —— Y

—6 1 1 -5 2 -
10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(1;5;0), B(=2;7;=5), C(2;4;2).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
3r—5y—2z—27=0
—2r+4y+2+26=0"

12.  Haiitn koopaunarsr Touku My, cummerpuunoit rouke M(10;9; —3) OTHOCHTENBHO ILJIOCKOCTH
—6x — by + 3z = —9.

a:_;26 — y_—27 - Z§4 7 MJOCKOCTHIO T : & + ¢y — 3z = —6.

13. Haittu yroa Mexkay mpsamoii [ :

14.  Ha mnockoctu nan tpeyroiapank ABC' ¢ sepmunamu A(0; 1), B(2;30) u C(—12;7). Tpebyercs:
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.



