NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 0.

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 oTHOmeHHn" 2 : 3.

2. Hokazatb, uro BekTOPH a(2; —3; —5), b(2; —1; —2), ¢(—1; 2; 3) obpasyior 6a3uc. Pa3noxuts BEKTOP
d(8; —5; —10) mo 9TUM BEKTOpaM.

3. HaiiTn KOCHHYC YIa MeKIy BeKTopaMu @ = —m +n 1 b = 3m + 2n upu |m| = /2, |n| = 2,
(7o) = =,

4. Haiitu np, @, npu ¢ = b u y = 3a + ¢, e a(l; —6; —-2), b(1;2;1), e(—1;14;8).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, eprieH uKyasipaoro mwiockocrn AABC, tae A(1;8;6),

B(2;7;7), C(—4;4;9).

6. BbrumcgmTh mwIomaas TpeyroabHuKa, MOCTPOEHHOTO Ha BEKTOpax @ = —2m +2n u b = 4m + 3n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IIEHHYIO Ha 9Ty rpanb u3 Bepiuabl Ay, A(8;4;4), B(9;12;1), D(9;9;1), A1(6; —3;11).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsieii depes touku A(—8;—4;—3), B(-7;—3;—4),

C(—9; —2; —1), n naiitu paccroguue ot Toukn S(0; —3;1) 10 ITO¥ WIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Tpoxojsmieil depe3 Touky M (10;—6;5) mepneHInKyIspHO
IJIOCKOCTSIM —Z — Ty — 2z =Tuzx+y+ z+3=0.

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

A(3;4;2), B(2;6;2), C(—1;11;3).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
r+4y—32—25=0
r+5y—22—22=0"

12.  Haiitu koopamaarsr Touku M;, cumverpuanoit Touke M (—10;11;3) OTHOCHTETHHO MIOCKOCTH
—3r+4y+z2z—-12=0.

. s 7. 2=5 _ y=4 _ 243
13.  Haiitu yron mexy upsamoii [ : £2 = = = ==

1 IJIOCKOCTBIO T @ —3x — 2y — 22 — 1 = 0.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epumunamu A(—3; —1), B(1;21) u C(—7; —3). Tpebyercsi:
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 IBM3-12B.
Bapwuanr 1.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa A1 By, a M nemut pebpo AD B orHOmenun 3 : 1.

2. Hokazatb, uto BekTopnl a(5; —2;6), b(2;1; —1), ¢(—2;2; —5) obpasyior 6azuc. Pazioxkurh BeKTOP
d(—9; —3;3) mo 3TUM BEKTOPaM.

3.  Haiitu xocumyc yria Mexay BeKTopamMu @ = —m +3n u b = m + 3n upn |/m| = 2, |n| = 1,
() = =

4. Haiitu np, @, nipu ¢ = a + 3c n y = b, t7e a(5;18; —18), b(1;4; -3), c(—1; —-5;4).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(3;0;0),

B(4;10; —-1), C(4;1;0).

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

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepmunsl E. A(9;0; —7), B(7;1;—6), D(6;2;—5), E(4;4;1).

8. Bagnana nupamuga SABC koopaunaramu sepmun A(6;9;5), B(13;8;1), C(1;11;8), S(1; —6; —6):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHEHHE [LJIOCKOCTH T, npoxojsiieil yepe3 touky M (10; —10; —7) napaJjuiesbHo 1psi-

o oz46 _ y—2 _ 2z _
MOl 2 = =5 = = W NepUeH/IMKYAsIPHO I0CKOCTH —22 — Yy — 32 = 6.

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

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

11. llpuBecTrn K KAHOHHYECKOMY BHUJy OOIIME YpaBHEHHS IIPAMON
20+2y—2— 2 =0
—3x+ 9y +23=0"

12.  Haiiru npoekuuto rouxku M (3;6;6) Ha miockoctb © +y — z = —9.

—4
%H:%:_ilHHJIOCKOCTBIO?TZ$—2y—|-Z—5:0.

13.  Haittu yron mexay upsmoii [ :
14. Ha wiockocru pan tpeyrosbuuk ABC ¢ sepuunamu A(2;1), B(8; —16) u C'(—6; —11). Tpebyercst:
a) HammcaTh obmue ypasuenus npaMuix AB u AC;

0) maiitu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHuKyIspa K croporne AC
(
(e) maiiTn KoopAuHATH TOUKH F — mepecevenust upaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapwuanr 2.

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. Hokazatnb, uro BekTopsl a(—1; —4;6), b(1; —1;2), ¢(—2; —2; 3) obpasyior 6a3uc. Pa3noxurs BeKTOP
d(—1;2; —3) mo 3TUM BEKTOPaM.

Haiitn Kocunyc yria Mexay BeKTopamMu @ = —m +3n u b = m + 2n npu /m| = 2, |n| =
) =

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

w|x

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPa My, Ieprien iuKyasipaoro mwiockocrn AABC, tae A(0; 3;2),
B(5;0;—1), C(—3;5;3).

6. BorumcauThb maomaab TpeyroJbHUKA, TOCTPOSHHOrO HA BeKTopax @ = 4dm +3nu b = —2m —n
npu |m| =3, |n| =3, (m,n) = .

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—2; —7;0), B(0;—8;2), D(0; —6; —2), E(—3; —4; —5).

8. CocraBuTh ypaBHeHWE ILIOCKOCTH, mpoxojgdiieil depes touku A(—8;—2;—1), B(—6;—1;3),

C(—5;0;0), n maiitu paccrosguue ot Touku S(6; —8;5) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Tpoxofgmieil depe3 Touky M (6; —1;10) nepnenIuKyIspHO
miockocTsM 3 — 3y —z=1wuw —bxr +4y + 22 — 6 = 0.

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

A(1;4;0), B(2;3;—1), C(3;3;0).

11. TlpuBecTH K KaHOHHYECKOMY BHIY OOITHEE YPABHEHHS HPSAMOIL
204+ y —22—15=0
3r+2y+ 2z —22=0"

13.  Haittu yron mexmy npsmoit [ : %“6 = 2 _ % 7 IJIOCKOCTBIO 7 : 20 —y — 2 = 1.

12.  Haiitu npoexiuio toukn M (8; —24; —7) ua mwiockocts 8¢ — 9y — z + 5 = 0.
3
14.  Ha mwrockoctu man tpeyroipuuk ABC ¢ sepmunamu A(3;2), B(2; —5) u C(1;4). Tpebyercs: (a)
Halucarh obiue ypasuenus upsimbix AB u AC,
6) maiitu nauHy mMeauansl BD;
B) HaiiTW JIJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;
r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepHeHuKyasipa K cropore AC

(

(

(

(n) mamucarb obriee ypapaenue 6uccekrpuchl yriaa BAC,

(e) maiftu KoopauHATHL TOUKH F — nepecedenus npameix (1) u (x);
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 3.

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 AB B orHOIIEeHHH 1 : 2.

2. [Hokazatnb, uro BekTopsl a(4; —1; —4), b(3;1; —4), ¢(3; —2; —3) obpasyior 6a3uc. Pa3moxuth BEKTOP
d(5; —1; —8) mo 3TUM BEKTOpaM.

HaiiT KOCHHyC YIIa MeKIy BeKTOpaMu @ = m — 3n u b = —m + 4n npu |m| = 2v/2, |n| = 1,

m,n) =

3
(
4
5

INEER

. Haittn np,@, npu z = b u y = 3a + 3¢, rae a(5; —6;—1), b(1; —1;-1), e(-T7;5;2).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, epieHauKyaspHoro miockoctu AABC, rue A(0; 5;5),
B(5;13;5), C(3;10;6).

6. BbraucanTs mI0mMa b TPEyroJbHUKA, MOCTPOEHHOTO HA BEKTOpax @ = —3m —3n u b= —m — 2n

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

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty rpanb u3 Bepiunabl C. A(6;9; —3), B(6;7; —2), C(7;12;—6), D(8;2; —10).

8. CocraBuTbh ypaBHEHHUE IIIOCKOCTH, Mpoxosiieil uepes rouku A(—1; —7;0), B(4; —5;3), C(1; —6;2),
u HaliTu paccrosaue ot Touku S(—8; —2;0) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHEe IJIOCKOCTH T, TPOXodiieit depe3 Touky M (—1;3;5) mapaaieabHo mpsaMoi

z4+3 _ y—=2 _ 242 _
57 = 97° = =5 4 uepuenuKy/aapHo miockocrn —4x — y + 2z = 3.

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

A(2;0;5), B(1;1;8), C(—1;2;13).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
{ —x+5y—2—22=0

x+4y —21=0

12. Haiitu koopauuaTe Touku My, cummerpuanoit touke M (—10;8;3) oTHOCHTETHHO IIOCKOCTH 9T —
b6y + z = 42.

o e 7. x—2 _ y—4 _ 245 . _
13.  Halfiru yroa mexjy upamoit [ @ #=° = $—= = 2= u mjiockocrbio m:  — y + 82 — 12 = 0.

14. Ha wiockocru pan tpeyrosbuuk ABC ¢ sepumnamu A(0;2), B(9; —11) u C(—8; —22). 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 IBM3-12B.
Bapwuanr 4.

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. oxkazarp, uro Bextopnl a(2;3;0), b(0;1;—4), ¢(3;3;5) obpasyor Gazuc. Paznokurh BeKTOp
d(3;5; —3) Mo STUM BEKTOPAM.

3. HaiiTi KocHHYC YIIa MeKJIy BEKTOpaMH @ = m — 3n u b = —m — n npu |m| = 2, |n| = /2,
() - .
4. Haittu np, @, npu ¢ = a u y = 2b + ¢, e a(—2;2;5), b(—1;4;5), c(4; —9; —10).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(2;2;9),
B(7;3;11), C(—1;1;8).

6. Borumcauth mwiomais napaJuie/iorpaMmMa, TOCTPOEHHOTO Ha BEKTOpax @ = m+n u b = 2m — 3n

—

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

_ 5n

6

7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,
ONYIIEHHYIO Ha 3Ty rpadb u3 Bepimuabl R. P(0;3;8), Q(—1;1;5), R(—3;1;6), S(—7;2;9).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, mpoxojsiieii depes touku A(4;7;7), B(3;8;8), C(—1;6;7), u
naiitu paccroguune ot Touku S(0; —8;0) 10 ITOMH MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXosiieir depe3 Touky M (0; —7;3) mapaaiesbHo TpsiMBbIM
z+4 __ y=5 __ z—4 i z+7 y+2 _ z44

1 3 1 1 -1 2

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

A(6;2;9), B(9;4;10), C(13;7;11).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO

{ —x —y—2z—2=0

Br+y+ 2z +11=0

12.  Haiitu koopauuatsr Touku My, cummerpuanoii Touke M (—10; —12;12) oTHOCHTEIBHO IIOCKOCTH
Tr+8y—T724+7=0.

13.  Haiitu yron mex iy upsmoii [ : % = _if = 254 1 IJIOCKOCTBIO T +y + 22 — 1 =0.

14. Ha wjockocru jan tpeyrojibuuk ABC ¢ Bepmunavu A(—5;3), B(—6; —4) u C(—=9;7). Tpebyercst:
a) HamucaTh obmue ypasuenus npameix AB u AC;
0) maiitTu aauny meauans BD;

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

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 5.

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. Hokazatnp, uro BekTopsl a(—1;1;2), b(—2; —5; 1), ¢(—1; —2; 1) obpasyror 6a3uc. Pa3moxurs BeKTOP
d(2;9;1) mo 3TUM BEKTOpaM.

Haiitu
=5

KOCHHYC yTJIa MeXKJy BeKTopamMn @ = —m +2n u b = —2m — n opu /m| = 2, |n| = 1,

3.
(m,n
4. Haiitu np, @, upu ¢ = a + 3c n y = b, te a(—7;21;18), b(4; -3; -3), ¢(3; —7; —5).
o.

Haiitu KOOpIHHATEI € THHUYIHOIO BEKTOPA My, Teprien K yasipaoro mwiockocrn AABC, tae A(6;8;8),
B(7,9;7), C(1;9;8).

6. BwraucauTs mioma s napasie/iorpaMma, MOCTPOEHHOTO Ha BeKTopax a = m+n u b = —3m —2n

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(7;1;—2), B(9;—8;—7), D(6;4;0), E(7;3;—1).

8. Bagana mupamuga SABC koopmumuatamu wepmmn A(—2;—8;6), B(—6;—4;9), C(—1;,-7;7),
S(=7;—-2;2):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE TLIOCKOCTH T, poxogiieil uepe3 Touxy M (5;4; —9) neprnenuKyIsipHO TI0C-
KocTaM £ —y+3=0unx+y+2+4=0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IpAMOid, ecau
A(4;0;6), B(9;3;4), C(12;5;3).
11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON

20+y+32—13=0

rH+y—22+2=0"

12.  Haiitu npoexruio rouku M (18; —4;7) Ha muockocts 6x 4+ y + 6z = 0.

13. Haittu yroa mMexkjay mpsamoii [ : ill = % = Z:22 U TJIOCKOCTBIO T @ & — 2y — 2z + 7 = 0.

14. Ha mockoctu man tpeyroabauk ABC ¢ epmunamu A(4; —5), B(18; —3) u C'(0; —9). Tpebyercs:
a) Hammcarh obimune ypasHenust npaMbix AB n 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 reomerpusiy 2021. ['pynma IBM3-12B.
Bapmant 6.

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 3 : 1.

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

3. Haijitn Kocunyc yria Mexk/Iy BeKTOpaMun @ = —2m +n u b = m —n opu /m| = 2, |n| = 1,
=5

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(1;9;2),

B(—6;11;1), C(0;8;3).

6. BbrumcauTh miomaib TPeyroabHIKa, IIOCTPOCHHOIO HA BEKTOpax @ = —m —nu b = —4dm +n

21

npu |m| =3, [n| =4, (m,n) = 3
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(5; —1;—6), B(7;—2; —8), D(4;9; —11), E(2;0; —3).

8. Bamana nupamuga SABC koopaunatamu epruua A(—9; —3; —1), B(—10; —2; —4), C'(—12; —1; —-9),
S(—6;—3;6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIIOCKOCTH T, TPOXosIeii depe3 Touky M (—2;1; —6) mapaiaiesabHO IPAMBIM
z=6 _ y=5 _ z2—1 oz _ y+3 _ 244
1

1 2 ©5 6 5
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau
A(0;1;7), B(1;5;10), C(—1;—2;5).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON

—r —2y+2z+9=0

—Tox—5y+22+24=0"
12.  Haiitn koopauuarsl Toukn M;, cummverpuanoil Touke M(—6; —1; —1) OTHOCHTENIBHO IIOCKOCTH
—8x 4+ Ty + 72+ 47 = 0.

z+8
1

= y%g = Z:14 U TJIOCKOCTBIO 7 @ 20 + 3y — 22 = 9.

13. Haittu yroa mMexay mpsamoii [ :
14.  Ha miockoctu nan tpeyroibank ABC' ¢ sepmunamu A(4;2), B(—11;7) u C(0;14). Tpebyercs:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;
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BapmanT 7.

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. Hokasatnb, uro BekTopsl a(3;0; —1), b(3; —1; —2), ¢(1; —2; —1) obpasyror 6a3uc. Pa3moxurs BeKTOP
d(7; —6; —7) Mo STUM BEKTODAM.

3. HaiiTn kKocHHyc yriia MexKIy BeKTopaMu @ = 3m —2nu b =m —n opu |m| = 1, |n| = 2V/3,
() = =

4. Haittu np,, npu ¢ = a u y = b+ 3¢, te a(3;5;2), b(12;7;19), c(—4; —4; 7).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;7;0),

B(-2;9;3), C(4;6;—1).

6. DBbraucauTh WI0Ma b TPEYTroJIbHUKA, MTOCTPOEHHOTO HA BEKTOpax @ = —3m +n u b= —3m — 3n
m|=2,|n|=1, (m,n)=%

HpH - - 9 - 3

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 Bepiuubl B. A;(2;—6;9), Ay(—1;—4;8), A4(1;—7;0), B1(1; —6;6).
8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, Npoxojsinei dwepes rtouku A(—9;2;—3), B(—8;3;—4),
C(—12;6; 1), u maiiTu paccrosaue ot Touxku S(3; —7; —2) 10 ITOMH MIOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs MPIMOii, mpoxosimeit aepe3 Touky M (—8;2; —6) mapasieinb-
44 _ y—6 _ 241

HO IJI0CKOCTH T — 4y + 2z = () ¥ NePHeH UK YIAPHO NPAMOii — >

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

A(4;3;5), B(6; —2;—3), C(3;6;10).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
3r—2y+ 2z —12=0
Tr —5y+22—23=0"

12, Haittu mpoekuuio Touku M (—6;15; 1) na mrockocts —bx + 3y — 2z = —31.

””_—_16:#:%5HHﬂOCKOCTbIOW:—J:+y+z:O.

13.  Haittu yron mexmay npsmoit [ :
14.  Ha mrockoctu gau tpeyroasuuk ABC' ¢ Bepmuuavmu A(—5;3), B(—3;14) u C(3;7). 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 upsaMuix (1) u (11);

(

’K) HAHTH KOODAMHATH TOUKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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Bapmant 8.

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 1 : 2.

2. Hokazatw, aro Bektopnl a(0;2; —1), b(1;4; —1), ¢(—2;1; —2) obpasyior 6azuc. Paziokurh BeKTOP
d(9; 8;3) Mo 3TUM BEKTOPaM.

3. Haiitu xocumyc yria mexkiay BekTOpaMu @ = —2m +n u b = —bm —n opu |/m| = 1, |n| = 2,
(m,n) = 3.
4
5

/\)
. Haittn np, @, npu ¢ =bu y = a + ¢, rae a(—54;5), b(6; —6; —5), c(—1;0; =9).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, epleHauKyasapHoro miockoctu AABC, rue A(5;7;5),
B(8;8;4), C(0;4;9).

6. BeramcanTh I0Iab MapaJjiejorpaMMa, IMOCTPOEHHOT0 Ha BeKTopax a = 3m +n u b = 3m + 2n

npu [m| =1, |n| =2, (m,n) = §.

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
ONYIIEHHYIO HAa Ty rpanb u3 Bepmunnt A. A(—11;1; —-2), B(—6;—-2;0), C(—8; —1; 1), D(—13;—5;2).

8. CocTaBuTh ypaBHEHHE IUIOCKOCTH, OpoXosmieir wepe3 touku A(—5;1;—8), B(—8;2;-9),
C(—3;0; —10), u maiitu paccrosiaue ot Touku S(—7;1; —6) 10 5T0i MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, POXosieil yepe3 rouky M (—5;2;10) napasienbHo mpsiMoit

x+7 _ y—1 _ z+1 _
& = %5 = =5 M nepnenauKy/agpHo miockocrn x —y — 7 = 0.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(7;9;9), B(6;12;7), C(8;5;12).
11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMOI
20+2y—2—17=0
—z 4+3y—z+8=0
12.  Haiiru koopgunarsr touku Mp, cummerpuanoii Touke M (5;2; —4) OTHOCHTENBHO ILJIOCKOCTH
—xr — by + 2z = —8.

13. Haittu yroa Mexkay mpsamoii [ : “/’T’l = %3 = Z:ll 7 TJIOCKOCTRIO T @ —x — 6y — 42 — 2 = 0.

14. Ha mwrockocru gan tpeyroiabauk ABC ¢ Bepmmnamu A(4; —2), B(—11;3) u C'(—4;22). 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 KoopauHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HalTH KOODJUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO MpsaMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 9.

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

2. Hoxkazarp, uro BekTopsr a(2;1;1), b(—3;—2;0), c(4;1;2) obpasyor 6a3uc. Paz3moKuth BEKTOp
d(6; —1;6) Mo STHM BEKTOpPAM.

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

4. Haittu np, @, upu ¢ = b+ 2c n y = a, tae a(5; —2; —3), b(20; =7; —15), ¢(-7; 3;6).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;1;1),

B(9;5;—-2), C(8;4;—1).

6. BoramcanTs moma s TpeyroJbHIKa, TOCTPOEHHOIO Ha BeKTopax @ = m —3n u b = —m + 2n upn
m| =2, |n|=1, (m,n) = 3
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Ipadb u3 Bepuunbl F. A(—3; —8; —4), B(—6;—15;4), D(—4;—11;—-1), E(0;0; —13).

8. Bagana nupamuga SABC koopaunatamu BepmmH A(—7;10;9), B(—6;12;8), C(—8;9;11),
S(1;3;—6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KaHOHWYECKHE YDaBHEHUsI TPAMOIi, mpoxoadmieil depe3 Touky M (—3; —6; —3) mapaj-

o _ .or—4 _ y+4 247
JIEJIBHO IJIOCKOCTU —3x + y = —8 U NepIeHUKYJIAPHO NPAMOi = = %= = ==,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(8;9;7), B(10;8;4), C(7,10;9).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON

r—1y —2z—5 =0

r+2y— 2 —27=0"
12.  Haiitu koopaunaTel Touku M, cummerpuanoii Touke M (—4; —14; —27) OTHOCHTEBHO TIIOCKOCTH
r+4y+ 9z = —58.

13. Haittu yroa mMexiay mpsamoii [ : xT’G = %27 = { W IJIOCKOCTBIO T : —x —y + 2 — 7= 0.

14. Ha mrockocru gan tpeyroabiuk ABC ¢ epmmnavu A(0; —2), B(5; —17) nu C'(12; —6). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;

1) HamucaTh obiee ypaBaenue ouccekrpuch yria BAC,

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

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii 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 AB, a M nenut pedpo B;C; B orHOmenun 3 : 1.

2. Hokazatb, uto BekTopbl a(—2;4;1), b(—5; —1;—4), ¢(4;4;5) obpazyior 6azuc. Pazioxkurh BeKTOP
d(—7;—9; —10) mo 3TUM BEKTOpaM.

3. Haiitu xocumyc yria Mexkiy BeKTOpaMu @ = —3m +2n u b = —m — n opu |/m| = 2, |n| = 1,
(m,n) = %.
4. Haittu np,z, npu ¢ =a u y = b+ ¢, rae a(—5;-3; -2), b(2;2;-3), e(—1;2; -3).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(1;5;1),
B(4;7;2), C(58;1).

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

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

7. Beramcsurb 00beM TeTpasapa ¢ BepIimHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay As A4 u BbI-
COTY, ONMYNIEHHYIO HA 3Ty rpaHb u3 Bepuiunbl As. A1(—9;2;2), As(—7;3;0), A3(—10;2;4), A4(—5;4;—5).

8. Bamana mupamuga SABC koopaunatamu sepunn A(1; —3;5), B(0; —2;6), C'(0; —6;5), S(—6;3; —7):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIIOCKOCTH 7, TPOXosieii vepe3 Touky M (9; —1; —6) mapananesbHO IPAMBIM

x+2_y+3_z+6nx+7_y+1_z+5
1 6 ~ 0 1 -1 1"

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

A(0;0;5), B(3;4; =5), C(2;3; -2).
11. TIpuBecTH K KaHOHHYECKOMY BHJy OOLIME YpaBHEHHS NPAMOI
—x +y+z—1=0
—9r—y  —19=0"
12.  Haiitu npoexruio rouku M (—9;0;8) Ha miockocTh —2x — y + z = 14.

. e 7. x+5 Yy _ 245
13.  Hafitn yron mexny npawmoit [ @ 2 = 4 = =

U TJIOCKOCTBIO 7 : —2x + 2y — 22 — 13 = 0.

14. Ha nmockocru nan tpeyroabauk ABC ¢ Bepmmuamu A(—2;—5), B(—19; —11) u C(—14;3). Tpe-
Oyercst: (a) mamucarh obure ypaBHeHust npsimbix AB u AC,

6) maiitu pauHy Meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl 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 Mpsamoii 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 BBy, a M genut pebpo D,C} B oTHOIIeHuu 2 : 3.

2. Hokazatb, uto BekTopnl a(—2;1;3), b(—1;—2;2), ¢(—1;2;1) obpasyior 6azuc. Pazinokurh BeKTOP
d(6;3; —10) mo 3TUM BEKTOPaM.

. Haiitu xocuuyc yrma mMexay BekTopamMn @ = 3m —2n u b = 2m + n upu /m| = 1, |n| = 2,
m,n) =1

3
(
4. Haittu np,z, npu ¢ = b u y = a + 3¢, e a(—5;—3;7), b(1;2; -1), ¢(1;1; -2).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;4;2),
B(—4;2;5), C(5;3;3).

6. BpraucauTs mwioma s napasie/iorpaMma, MOCTPOeHHOTO Ha BeKTopax @ = —m+4nu b =m — 3n

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

ONYIIEHHYIO HA 3Ty I'palb u3 Bepimuubl By. A1(—1;7;9), Ay(1;10;9), A4(1;6;7), B1(—4;0;8).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, HpoXosieii depes touku A(5;7;—7), B(10;8; —5), C(8;8; —4),
u HaliTu paccrosgaue ot Touku S(—5;6; —8) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILIOCKOCTH T, MPOXOsIiei depe3 Touxky M (—3; —1; —3) mapaiienbHo mpsaMoi

z+3 _ y—1 _ 2-5 _
2 = 4 = £ ¥ nepuenauKyasipHo maockoctu 2x +y — 3 = 0.

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

A(3;4;1), B(2;5;0), C(—5;11;—=8).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
{ 42y —1024+1=0

—rx+y— 92 +1=0

12. Haiitu koopauuaTs! Touku M, cammerpuanoit Touke M (—11; —20; —13) OTHOCUTETHHO IIOCKOCTH
dr 4+ 9y + 5z = 16.

13.  Haittu yron mexay upsmoii [ : x_—+12 = # = Zf 1 IJIOCKOCTBIO T @ —3x +y 4+ 62 — 6 = 0.

14. Ha wiockocru jan tpeyrojabuuk ABC ¢ sepmunamu A(3;2), B(12; —11) u C(—1; —10). 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.
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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 DCY, a M npenut pebpo BC' B oTHomenun 1 : 2.

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

3. Haiitu Kocuuyc yria Mexkiay BeKTOpaMu @ = —m —n u b = —2m — 9n npu |/m| = 2, |n| = 1,
=5

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

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockoctn AABC, tae A(9;4;7),

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

6. BpraucauTh momaip mapaJuiesorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = —3m — 3n u b =
—4m —2n upu |m| =4, |n| =3, (m,n) = .

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IIEHHYIO Ha 9Ty rpab u3 Bepiuabl Ay, A(2;0;7), B(4;—9;4), D(2;4;8), A1(3; —5;5).

8. Bagana nupamuaa SABC koopaunatamu Bepmma A(8;—2;0), B(9;—-3;—1), C(7;—-10;2),
S(6;1; —5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE TIOCKOCTH T, TPOXo/sieil uepe3 Touxky M (2;1; —5) nepnenuKyIsipHO TI0C-
koctaM —4x +2y+2—-3=0um 92 — 5y —22+5=0.
10.  CocraBurbh ypaBHeHume npsimoit AB u Haiitm paccrogrme or Toukm C' 10 9TOi IpAMOil, ecau
A(5;0;2), B(6;—2; —3), C(4;3;9).
11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO

x —2y -2 =0

20+ y +2+15=0"
12.  Haiitn npoexruio rouku M (—16;44; —16) Ha mnockocth —5x + 9y — 2z = 68.

—4 _
I«lH:’v — 9_2_ - 264 U IJIOCKOCTRIO T @ & +y — 2 = 0.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha maockocru man Tpeyronbank ABC ¢ Beprmuavu A(—2; —2), B(—15; —11) u C(—8; —20). Tpe-
Oyercst: (a) mamucarh obure ypaBHeHust npsimbix AB u 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 IBM3-12B.
BapmanT 13.

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

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

4. Haittu np, @, npu © = 3a +cn y = b, e a(7;6;2), b(1; -1;1), ¢(—19; —20; —7).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(9;9;8),

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

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

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO HA 3Ty Tpab u3 Beprmabl A;. A(—8;—9;7), B(—12; —12;7), D(—13; —16;4), A;(—12; —14;5).

8. CocraBuTh ypaBHeHHUe MJIOCKOCTH, Mpoxoasiieit depe3 Ttoukn A(—3; —2;0), B(3;—3;3), C(2; —3;2),
U HaiiTh paccrosigue ot Touku S(8;2;1) A0 9TOM MIOCKOCTH.

9. CocraBuTh KAHOHUYECKHE yDABHEHUs HPSIMOM, poxossiieit depe3 Touxky M (—1;3;3) mapasuienbHo

oy _ A — o x—1 _ y—2 __ z+1
IWIOCKOCTH —2 — 7y — 22 — 4 = (0 n nepnenjnKyIsapHoO Upamoit 5= = 5= = =—.

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

A(7;4;1), B(6;5; —1), C(5;5; —2).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
—5xr+6y—32—19=0
20—y +2—6=0"

12.  Haiiru koopgunars touku My, cummerpudnoii Touke M (0; —6;3) OTHOCHTENBHO ILJIOCKOCTH
3r+3y—2z—9=0.

%:%:ZTHI/IHﬂOCKOCTbIOWZ—l’—@/—FZ—l—g:O.

13. Haittu yroa Mexkjay mpsamoii [ :
14.  Ha mnockocru man tpeyronbauk ABC ¢ Bepmmnamu A(2;3), B(5; —18) u C'(14;15). 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 reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 14.

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 oTHOmeHud 3 : 1.

2. Hoxasarb, uto BekTopnl a(—4;1;—5), b(—2;—5;0), c¢(—3; —1; —3) obpasytor 6azuc. Pazioxurs
BekTOp d(—8; —5; —7) 1O 9TUM BEKTOpaM.

3. Haiitn Kocmuyc yria Mexay BeKTopaMu @ = m —2n u b = m —n upn /m| = 1, |n| = 2,
—_— T
(m,n) = 3.

4. Haittu np, @, npu ¢ =bu y = 2a + ¢, tae a(7;7; —2), b(—3; —2;2), c(—9; —13;4).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;0;7),
B(16; —2;8), C(3;3;5).

6. BeraumcanTs mwioma e napaJiiesorpaMmmMa, moCTPOEHHOro Ha BeKTopax @ = 4dm+nu b = —3m —4n

21

upn [m| =4, [n| =5, (m,n) = 3

7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, ONYIIEHHYIO Ha 3Ty Tpadb u3 Bepubl As. A1(7;7;—5), As(6;6; —2), A3(9;9;4), Ay(5;6;—1).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpoXojsinei dwepes rtouku A(—8;—3;6), B(—7;—5;5),
C(—7;—2;6), u maiitu paccrosuue ot Touku S(5; —4; —5) 10 ITOM IOCKOCTH.

9. CocraBuTh ypaBHEHUE IJIOCKOCTH T, TPOXOsmeil depe3 Touky M (—6; —8; —8) mapautesbHo mpsi-

o 44 . y—2 _ z—5H _
MOl = = Y= = 2 M NePUeHUKYIAPHO mIockocTn —x — 3y = 4.

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

A(4;3;8), B(6;4;11), C(—1;1;1).

11. TlpuBecTn K KAHOHUYECKOMY BUJIy OOIIME YpaBHEHHS IIPSAMOI
—x —2y+ z —26=0
—dr—y +32-29=0"

12.  Haiitu koopaunarsr Touku My, cummerpuanoit Touke M (—2; —8; —25) OTHOCUTETHHO MIOCKOCTH
—r+2y+92+424=0.

13.  Haittu yron mexay upsmoii [ : JCT“ = _i; = Z M IWIOCKOCTBIO T @ —Z — Yy + 2 = 6.

14.  Ha wiockocru jgan rpeyroibuuk ABC' ¢ Bepuunamu A(—5; —4), B(—11;13) u C(1; —8). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsivbix AB u AC,

(6) naiiTu gy Meguanbl BD;

(B) HAlTH JJIUHY BBICOTHI, OMYIIEHHON U3 BeputuHbl C'

(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepIeHuKyIspa K cropore AC,
(n) manucarb obiiee ypapaenne ouccekrpucel yriaa BAC,

(e) maiiTn KoopAMHATH TOUKH F — mepecedenust upaMuix (1) u (11);

(

’K) Ha#WTH KOODJAUHATH TOUKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 15.

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 oTHOmeHHn" 2 : 3.

2. Hokazatb, uro BekTopsl a(l;1; —2), b(—3; —3;4), ¢(—3; —1; 3) obpasyror 6azuc. Pa3mnoxurs BeKTOP
d(3; —7; —1) mo 3TUM BEKTOpaM.

. HaiiTu Kocuuyc yria MexIy BeKTOpaM# @ = —m +n u b = —2m + 5n upu |m| = /2, |n| = 2,
— =\ _ T
m,n) = 7.

3
(
4. Haiitu np, @, npu ¢ = a +2c n y = b, e a(—14; -1;-9), b(3;1;1), ¢(6; 3;2).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;2;8),
B(6;1;0), C(3;3;15).

6. Boramcaurs mom@aas TpeyroJbHIKa, TOCTPOEHHOTO Ha BeKTOpax a = 2m+mn u b = —3m +n upn
_ _ — =\ __ 5w
‘m’ =4, |n’ =4, (man> — 6

7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, mwiomank rparn PQ.S u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepmuabl R. P(2;0; —5), Q(—3;3;1), R(0;1;-3), S(11;4; —12).

8. CocTaBuTh ypaBHeHUE IIOCKOCTH, mpoxojsiieii yepe3 touku A(0;3;4), B(—2;2;3), C(—3;5;5), u
HaiiTu paccrosguue ot Touku S(—8; —1;3) mo ITOi WIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (—8;1; —8) mapasiesapHo mpsaMoi

z—4 _ y—=2 _ z2-5 _
== = “5° = = M UePIeHJUKYJIAPHO 1I0cKocTn —2x +y + 3z = —4.

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

A(2;0;7), B(—1;4;14), C(4;—3;2).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI

20—y —17=0
—3r+2y+2+19=0"

12.  Haiitu koopaunars Touku M, commverpuanoit Touke M (—18;21; —9) OTHOCHTENIBHO TIOCKOCTH
9z — 9y + 4z — 58 = 0.

. o — 2 —
13.  Haittu yron mexay upsmoii [ : $T5 = _i7 = 214 1 IJIOCKOCTBIO T : & — Yy + 2 — 9 = 0.

14. Ha wiockocru pan rpeyrosibiuk ABC' ¢ Bepmunamu A(1; —4), B(—20; —1) u C(13; —16). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypaBaenue 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 16.

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. Hoxkazatn, uto BekTOpHI @(3;—2;1), b(—3;6;2), ¢(—2;3;1) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(8; —5;5) M0 STHM BEKTOPAM.

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

5m
.-

—

3.
(m? ’I’L) =
4. Haittu np, @, upun ¢ = a + 2c n y = b, e a(—5;—4;6), b(1;1; -1), c(1;2; -1).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(3;9;7),
B(4;4;7), C(4;3;8).

6. BpluucauTh MJI0MEAAL TPEYTOJbHUKA, TOCTPOEHHOIO HA BEKTOpax a = 2m + 2n u b = 4m — 3n

npu |m| =1, [n| =2, (m,n) = 7.
7.  Borumcomrb o0beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann As AsAy u
BBICOTY, OIYIIEHHYIO Ha 3Ty Ipadb u3 Bepumabl Ay, A;(—6; —3; —12), Ay(2; —8;—8), A3(7;—12;—5),

Ay(—1;—6;—10).

8. Bamama mumpamuga SABC koopmunatamu Bepuma A(—1; —5;—8), B(0;—3;-9), C(2; —6;—7),
S(—5;—1;8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogHue ot Beprutbl S 10 wiockoctu ABC.

9. CocTaBuTh ypaBHeHHE ILJIOCKOCTH T, IPOXosineii depe3 Touky M (3; —5; —10) napaiieabHo mpsiMoi

% = y—zl = 25—4 U NEePHeHIUKYIAPHO IJIOCKOCTH —dT — Yy — 22 — 2 = ().

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

A(9;2;5), B(12;1;10), C(7;3;2).

11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM
—3rv+y —4=0
10r —y+2—13=0"

12.  Haittu koopauuaTsl Touku M, cummerpuanoii Touke M (13; —17; —9) OTHOCHTETBHO IIIOCKOCTH
—4dr 4+ Ty+52—-9=0.

z—4 _ y+l

-3 2

y+1 _ 245
1

13.  Haittu yron mexmy npsamoit [ : 7 IUIOCKOCTBIO 7 @ =32 + Yy — 22 = —8.

14.  Ha mnockoctu gan tpeyroibauk ABC ¢ Bepummnamu A(—3;1), B(18;4) u C(15;19). 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 () u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 17.

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 A;D; B oTHOmeHH" 2 @ 3.

2. Hoxkazatn, uto BekTOpnl a(4;—3;1), b(3; —1;1), ¢(5; —3;2) obpasyor 6asuc. Pa3noxuTh BeKTOpP
d(0;1; —1) mo sTuM BEKTOpaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu @ = —Tm +3n u b =m —n npu |m| = 1, |n| = 2v/2,
(m,n) = 1.
4. Haittu np, @, nipu ¢ = a u y = 2b + ¢, rae a(l; —3; -2), b(—1;6;4), c(3; —10; -9).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIepiieH K yasipaoro mwiockocrn AABC, tae A(2;3;6),
B(3;8;6), C(4:9;7).

6. BpraucanTh moma b napaJiiesorpaMmmMa, IMOCTPOEHHOTO Ha BeKTopax a = —3m + 3n u b =

—9m + 4n 1pu |m| =5, |n| =4, (m,n) = Z.

7.  Bprunmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpann A; AsAy
W BBICOTY, OIYIIEHHYIO Ha 3Ty Tpadb u3 Bepumubl As. Ai(—8;—7;0), Ay(—9;—4;0), A3(—3;—2;—2),
Ay(—5;3;—1).

8. CocTaBuTh ypaBHeHHUe IIOCKOCTH, poxosiieit yepes Toukn A(4;0;5), B(7;2;6), C(3;1;6), u naiitu
paccrosiane ot Touku S(—4;7; —2) 10 ITOM IOCKOCTH.

9. CocraBuTb KAHOHUYIECKHUE YPABHEHNUS IPAMOii, Tpoxosiiieii yepe3 rouky M (—2; —5; 4) mapasuiesbHO

_ o z+7 _ y—1 _ 246
IWIOCKOCTH —2 — 5y — 32 — 5 = 0 u nepneHjnKyIsapHo upamoit =5 = = = =22

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

A(8;8;9), B(7;7;11), C(13;12;0).

11. IlpuBecTu K KAHOHHYECKOMY BHJLY OOIIHE ypaBHEHUS MPIMOi
—4dx+y +18=0

—3r+y+2z+11=0

12.  Haiitu npoexiuio rouku M (—3;34;21) na wiockocrs 2x — 9y — 3z — 1 = 0.

z—3

. o7 y—3 z+5
13.  Haiitu yros mexty upsamotit [ @ *5 —

= 4= = £ W WI0CKOCThIO T : T + 2y — 2 = 14.

14. Ha mockoctu gan tpeyroibiauk ABC ¢ sepmunavu A(2; —2), B(1;5) u C(4; —4). 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) 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 18.

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(5;2;—5), b(3;1;—2), ¢(3; —1;2) obpasyor 6asuc. Pa3moxuTh BeKTOP
d(7;—4;9) mo STUM BEKTOpaM.

3. Haiitn xocunyc yria Mexay BeKTopamu @ = 2m + 3n u b = 2m + 2n npu /m| = 2, |n| = 1,
=

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;2;7),

B(5;3;12), C(6;4;16).

6. BoraumcauThb mwiomaib TpeyrojibHIKa, MOCTPOSHHOrO Ha BeKTOpax a = 2m + 3n u b = 3m + n nupu
Im| =4, |n| =4, (m,n) = Z.
7. Boramcsaurs odbem napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,

OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. A;(—7;0;5), Ay(—4;—5;0), A4(—7;3;7), B1(—5;—3;2).
8. CocraBuTh ypaBHeHHE ILIOCKOCTH, Npoxojsiieil dwepe3 touku A(9;—6;0), B(6;—11;—-2),
C(11; —4; 1), u maiite paccrosaue ot Touxku S(6;4;7) 10 ITON MIOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs MPIMOii, mpoxosimeit aepe3 Touky M (—7;6; —1) napasiein-
z—4 _ y—1 _

_ z+5

HO IJIOCKOCTH T — 2y + 82 = 3 M NEPNEeHUKYISPHO IPIMOH 5 — 3

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

A(6;1;3), B(8;—2;2), C(5;3;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
r +2y—52z—-21=0
20 +5y—92—26=0"

12, Haittu mpoeknmio touxku M (6;13; —13) na mwiockocts —8x — Ty + 10z = 157.

13.  Haittu yron mexmay npsmoit [ : 20— = =2 U IJIOCKOCTBIO 7 : & — 2y + 2z = 11.

z+8 — y—4 _ z—5H
1 2 5
14.  Ha mrockoctu gan tpeyroasuuk ABC ¢ Bepmuuamu A(2; —5), B(6;23) u C(6; —9). Tpebyercs:
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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 19.

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 3 : 1.

2. Hokazatb, uro BekTOpH a(3; —4; —3), b(5; —3; —2), ¢(—2; 1; 1) obpasyror 6a3uc. Pa3mnoxurh BeKTOP
d(—10; —6; —4) mo 3TUM BEKTOPAM.

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

4. Haittu np, @, npu ¢ = a +3c n y = b, e a(—11;-5;2), b(—4;2; -1), ¢(2;1; —1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(1;4;1),

B(2;5;-3), C(—1;3;2).

6. BrramcjanTh mI01Ma/1H TapaJjie/orpaMMa, MoCTPOeHHOTO Ha BeKTopax a =3m —n u b = 4m — 2n

npu [m| =3, |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(2; —2;2), B(7;—5;4), D(—1;0;2), A;(—3;1;1).

8.  CocrtaBuTh ypaBHEHHE ILIOCKOCTH, mpoxojsmeii depe3 toukun A(—1;—8;—10), B(3;—7;—10),
C(—10; —10; —9), u naiitun paccrosame ot Toukn S(6; —2; —3) 710 TOH MIOCKOCTH.

9. CocraBuTh ypaBHEHUE IJIOCKOCTH T, TPOXOsmieil depe3 Touky M (—9; —8; —5) mapauienbHo mpsi-

z—6 _ y—5 __ z+6 z—6 _ y+2 _ 247
MBbIM _8 =1 = __3 u __5 = _3 =5

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

A(8;3;5), B(9;0;0), C(7,7;11).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
—3r+y +3=0
20 —y+z+7=0"

12, Haittu mpoeknumio touku M (—28;11;14) na miockocts 9x — Ty — 8z = —53.
3
1

13.  Haiitu yron mexkay npsamoi [ : =% = ¥t — 226 5 ypockoeThio T —x + 2y 4+ 2 — 2 = 0.

-2

14. Ha mrockoctu man tpeyronbuuk ABC ¢ Bepmmmnamu A(3; —3), B(10; —20) u C'(11;5). 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 reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 20.

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 2 : 1.

2. Hoxkazatn, ato BekTopsl a(—1;1;—3), b(—1;2; —3), c¢(—3; 3; —5) obpasyior H6a3uc. Paznoxkurh Bex-
Top d(2; —3;6) IO 9TUM BEKTOpaM.

3. HaiiTu KocHHyC yIiIa MexKIy BEKTOpaMu @ = 3m +4n u b = m + 2n upu |m| = 4, |n| = /3,

(M) = =,

4. Haittu np, @, upu ¢ = a u y = 3b+ ¢, te a(—3;1; —-2), b(5; —2;4), ¢(—10;9; —15).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(1;7;7),
B(=7;8;7), C(—8;8;8).

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

—4m —4n upu [m| =4, |n| =5, (m,n) = .

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(8;5;1), B(7;4;3), D(6;3;4), E(12;10; —4).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, mpoxofsmieil depes toukn A(—7;10;—8), B(—4;15;—6),
C(—3;14; —5), n naiitu paccroguue ot Toukn S(0;0; —7) 10 ITOM MIOCKOCTH.

9. CocTaBUTh ypaBHEHHEe IJIOCKOCTH T, TPOXoadiieit depe3 Touky M (—5;9;4) mapaaieabHo mpsaMoi
T

Tl = y—f = # U TePUEeHInKYISAPHO TI0CKOCTH 3T + 2y + 32 = —1.

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

A(0;3;1), B(—3;4;0), C(2;2;1).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
—x —y—42—4=0
20 +y+32+3=0

12, Haittu mpoeknuio touku M (—17;13; —11) na mwiockocts 3x — 3y + 2z + 24 = 0.

2=l = 48 — 2Ty yiockocTbio T x4 2y — 4z — 14 = 0.

13.  Haittu yron mexmay npsmoit [ :

14. Ha mrockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(2; —5), B(—12; —3) u C'(6; —1). 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 reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 21.

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 orHOmenun 3 : 1.
2. Joxkazats, uro BekTopsl a(0; 1;2), b(3;4;3), ¢(1;2; 1) obpasyior 6a3uc. Pazmoxuts BekTop d(8; 10;0)

II0 3TUM BEKTOpPaM.

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

4. Haittu np, @, upu = 2a + 3c u y = b, rae a(—5;-9;6), b(5;4; —4), c(5;4; —3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2;2;3),
B(4;5;6), C(3;1;5).

6. BoraucauTs mwiona/ib napaJjiesorpaMMa, IoCTPOeHHOro Ha BeKTopax @ = 2m+4n u b = 4m+2n
upn [m| =5, |n| =1, (m,n) = 3.

7.  Borumcomrb o0beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann As AsAy u
BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepmuabl Aj. A;(10; —1;—15), A(6;0;—7), A3(12;—2;—14),

Ay(7;1;—14).
8. CocTaBuTh ypaBHEHHE IUIOCKOCTH, OpOXosmieir wepe3 touku A(2;—2;—4), B(1;—1;-3),
C(—2; —3; —1), u naiitu paccrosiaue ot Touku S(8; —4;3) 70 3TO¥ MIOCKOCTH.

9. CocraBurh ypaBHeHUe IJIOCKOCTH T, IPOXogiieil yepe3 touky M (4;6; —2) napa/jieabHo npsaMoi
o

5 _ y=1 _ z+1 _
£ = 4 = =5 u nepnenauKkyaapuo miockocrn dr +y — z+5=0.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(2;2;3), B(3;—1;4), C(3;0;3).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl

204+6y+2—21=0

T +5y+2—15=0"

12.  Haiiru npoekuuio rouku M (3;1; —13) na mwiockocts —z — 3y — 32+ 5 = 0.

13.  Haiitu yron mex iy upsmoii [ : % = %7 = Z__IG 1 IJIOCKOCTBIO T @ —2x + 2y — 22 = —6.

14.  Ha wiockocru pan rpeyroibiuk ABC ¢ Bepuunavu A(—4;3), B(—21;9) u C(8;11). 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 IBM3-12B.
BapmanT 22.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa A1 By, a M nenut pebpo AD B orHOmenun 1 : 2.

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

3. Haiitn Kocumyc yria Me:KIy BeKTOpaMi @ = —m —n 1 b = m + 4n npu |m| = /3, |n| = 2,
T =

4. Haittu np, @, npu ¢ =a +cu y =b, rae a(—3; -1;3), b(—2;2; 1), ¢(2; —5; -9).

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

B(6;10; —1), C(5;6;0).

6. BbrumcauThb maomaab TpeyroJbHUKA, TOCTPOEHHOrO HA BeKTopax @ = 3m —n u b = —2m + 4n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(7;6;4), B(11;9;5), D(0;—2;1), A;(10;10;5).

8.  Bamana mupamuga SABC koopaunaramu sepmmmn A(—2;4; —6), B(—3;9;-5), C(—1;—-3;-8),
S(2; —4;—5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, IPOXOsIieii yepe3 Touky M (—1;8; —2) mapaanespbHo mpsiMoii
r __ y—1 __ 243
—2

1 =2

U IEePHeHIUKYISIPHO IIOCKOCTH « + Yy — 2 = 0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogame or Toukum C' 10 9TOI IpAMOid, ecau
A(3;8;8), B(0;10;15), C(7;5; —2).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON

T+ 9y —14=0

r+8y+2z—18=0"

12.  Haiitu npoexruio roukn M (1;1; —16) ma miockocts 3x — 2y + 3z = —3.
13.  Haitrn yron mexauy npsvoit [ : 2=F = ¥ = 22y njockocrbio m: 20 —y + 2 — 7 = 0.

14. Ha nmockocru nan Tpeyronbauk ABC ¢ Beprmaavu A(3; —5), B(6; —26) u C'(21; —23). Tpebyer-
cst: (a) Hammcarh obiue ypapaenns npsambix AB u AC

6) maiitu puHy Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepubl 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) HalTH KOODJAUHATH TOUYKH F', CHMMETPpUIHON Touke B oTHOCHTE BHO Mpsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 23.

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

2. Hokazatb, uro BekTOpsl a(—4; —5;0), b(—1;2; =5), ¢(2; 3; —1) obpasyror 6azuc. Pa3moxuts BeKTOP
d(—2; —2; —1) mo 3TUM BEKTOPaM.

3. HailTi KocHHyC YIJIa MexKIy BeKTOpaMu @ = m +n u b = —m — Tn upu |m| = 2, |n| = /2,
) - %

4. Haittu np, @, npu © = 2a +cn y = b, e a(—2; —6; —3), b(1; —3; —1), c(5;12; 1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(1;0;7),

B(—6;1;6), C(—5;2;6).

6. BeramcjguTh mI0IMa1b HapaJjiejiorpaMMa, MoCTPOEHHOI0 Ha BeKTopax a = 3m —n u b = 3m + 4n

npu [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,
OMYIIEHHYIO HA 9Ty rpaHb u3 Bepiunbl By. Aj(—9;1; —1), Ay(—2;—4;4), Ay(—8;—2;1), B1(—9;3;—-2).

8. 3Bamana mupamuna SABC koopaunatamu sepmua A(10;6;6), B(11;9;5), C(9;4;8), S(5; —7; —8):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE TJIOCKOCTH T, MPOXo/gdiieii yepe3 Touky M (—6; —5; —3) meprneHuKyasipHO

IJIOCKOCTSIM T — 6y — 2 =2ux +y = —3.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOi IpAMOid, ecan

A(0;3;5), B(=9;7;0), C(=T7;6;1).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSMOil
— 10z +2y+2+10=0

—Tx +y +2+11=0

12. Haiitu koopauuaTsl Touku M, cummerpuanoii Touke M (—4;0;0) OTHOCHTENBHO TIOCKOCTH —Y —
z+5=0.

222 = U=l = 223y rockocThio T 1 —x + 4y + 4z = —12.

13. Haittu yroa mMexiay mpsamoii [ :
14.  Ha mnockoctn gan Tpeyronbuuk ABC ¢ sepmmnamu A(2;4), B(—5;—19) u C(6;8). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 24.

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 pedbpo C'C B orHOImeHnn 1 : 2.

2. Hoxazatn, uto BekTOphl a(—2;1;—1), b(3;2;0), ¢(0; —5;3) obpazyor 6asuc. Pa3noxuTh BeKTOP
d(—1;5; —5) Mo 9TUM BEKTOPaM.

3. Haiitu Kocunyc yria Mexiy BeKTOpamMn @ = —2m —n u b = —m —n npu /m| = 1, |n| = 2,
=5

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

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;2;1),

B(1;4;2), C(0;3;2).

6. Bbraucanrs mwiomaas napaJsegorpaMma, MoCTPOeHHOTO HA BeKTopax @ = —3m —4nub=m+n

npu |m| =3, |n| =3, (m,n) =3¢
p 7 7 ) 4 N

7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,

ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepmuabl R. P(0;9;8), Q(1;7;7), R(4;16;4), S(—1;11;8).

8. Bamana mupamuga SABC koopaunatamu wepmun A(6;0; —3), B(9;—1;-3), C(8;—1;—4),
S(1;—4;6):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE TIOCKOCTH T, Poxo/giieil uepe3 Touxky M (4; —1;7) nepnenuKyIsipHO TI0C-

KOCTIM —Z +y =—>Hu —6br—y+2+3=0.

10.  CocraBurb ypaBHeHume npsimoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOil, ecau
A(5;5;5), B(1;10;4), C(0;11;4).
11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON
8r—y—2z—-14=0
—z+y+z+2=0
12.  Haiitn koopauuarsl Toukn M;, cummverpuanoil Touke M(—1; —6; —2) OTHOCHTENIBHO IIOCKOCTH
—x+ 5y —10=0.

z—5
1

z=7

13. Haittu yroa mMexay mpsamoii [ : 5

=i= U TJIOCKOCTHIO T : 2% + 2y — 2z = —4.

14.  Ha mrockoctu man tpeyronbauk ABC' ¢ Bepmmmnamu A(—3;1), B(23; —17) u C(9;5). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 13 Beprmubl C;
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BapmanT 25.

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. Hokazatnp, uro BekTopsl a(—4; —1;3), b(1; —1;3), ¢(—3; —2; 5) obpasyior 6azuc. Pa3moxurs BEKTOP
d(3;2; —7) 1m0 STHM BEKTOPAM.

3. HaiiTn KOCHHYC YI/Ta MeKIy BeKTOpaMu @ = —m — 8n u b = m + n npu |m| = 2v/3, |n| = 1,
=

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

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

B(6;16;2), C(3;6;7).

6. Bpramcantb miaomaib napaJuiesiorpaMMa, MOCTPOEHHOI'O Ha BEKTOpax a = —2m — 4n u b =
_ _ —" =\ __ 5w
—4m —2n npu |m| =2, |n| =3, (m,n) = 7.

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepiuabl Ay A(—9;0;1), B(=8;1;—1), D(—14;1;7), A1(—13;2;6).

8. CocTtaBuTh ypaBHEHHE ILIOCKOCTH, Tpoxoismieit depe3 toukun A(—9;4;—1), B(—10;—5;—2),
C(—8;11; —1), n maiitu paccroguue ot Toukn S(—3;8;5) 10 ITOMH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, Tpoxofsmeil aepe3 Touky M (5;2;10) mapasie bHo TpsiMBIM
z—2 _ y+6 __ 2+6 z+7 _ y+3 __ 2+8

1 —6 —2 1 —1 -1
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(8;9;0), B(6;4;1), C(9;11;0).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
3r—4y+ z —20=0
5 —5y+22—26=0"

12, Haittu mpoeknumio touxkn M (—7; —28; —26) ma miockocts —Hx — 10y — 82 4+ 44 = 0.

13.  Haittu yron mexmay npsmoit [ :

= vl = ZL 1 1n0cKoeTsIo T T 4 2y — 2 + 3 = 0.

-2
14.  Ha mnockoctu gam tpeyroiapauk ABC ¢ sepmunamu A(—3;1), B(—6; —20) u C'(9; —11). Tpeby-
ercs: (a) Hanmcars obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauanbl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore 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 IBM3-12B.
BapmanT 26.

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

2. Hokazatnp, uro BekTopsl a(—1; —2;3), b(1;2; —2), ¢(—2; —1; 3) obpasyior 6a3uc. Pa3moxurs BeKTOP
d(2;1; —4) mo 5TUM BEKTOPaM.

3. HaiiTu KOCHHYC yI/Ia Me¥KIy BeKTopaMu a@ = 2m +n u b = 3m — n upu |/m| = /3, |n| = 2,
=

4. Haiitu np, @, upu ¢ = a +2c n y = b, e a(1;11;0), b(—4;5;2), ¢(1; -3; —1).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;2;6),

B(4;5;1), C(2;—3;12).

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

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty rpadb u3 Bepuunbl F. A(0;9;0), B(0;6;1), D(2;8;—2), E(3;4;—2).

8. Bamanma mupamuna SABC koopauuatamu wepmua A(—7;—3;7), B(—6;—-2;9), C(—8;—-2;6),
S(0;5;1):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIIOCKOCTH 7, TPOXosIeii depe3 Touky M (—6; —7;6) mapaiaiesbHO IPAMBIM

x75_y+2_z75nx72_y+2_273
5 -1 7 4 3 -1 — 3

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

A(1;1;6), B(4;3;10), C(5;4;11).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSMOif
— 10z —y—2+4+22=0
9 +y —-19=0"

12.  Haittn npoexruio rouku M (—13;31; —16) Ha miockoctsh 7Tx — 8y + 3z = —21.

13.  Haitrn yroa mexay mpsvoit [ : 288 = ¥=8 = 225 ¢ mockocrsio 7@ —67 — 4y — 2 = —T.

14. Ha miockocrn gan tpeyroabauk ABC ¢ Bepmmaamu A(—5;3), B(21;21) u C(—11;5). Tpebyercs:
a) Hanucarh 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 Npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 27.

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 oTHomenuu 2 : 3.

2. Hoxkazatn, uto BeKTOpHI @(2;3;—2), b(2;4;—3), ¢(1;3; —1) obpasyior 6asuc. Pa3moxuTh BeKTOP

d(1;4; —2) mo 5TUM BEKTOpaM.

3. HaiiTn Kocumyc yIiia MesKIy BeKTOpaMu @ = 8m +2nu b= —3m —n upu |m| = 1, |n| = 2V/3,
— =\ _ 5w
(m7 ’I’L) - 6

4

5)

. Haittn np,@, npu £ = a u y = b + 3¢, te a(l; —3; 1), b(10;6; —17), c(—3; —4;5).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, lepieHauKyasapHoro miockoctu AABC, rue A(7;1; 1),
B(6;—1;8), C(8;2; —1).

6. BblaucauTh mwioma b napasuie/iorpaMma, IOCTPOEHHOTO Ha BeKTopax @ = —4dm —nub=4m —n

_ _ ——=\ __ 37
npu |m| =1, [n| =2, (m,n) = =},
7. Beramcsurb 00beM TeTpasapa ¢ BepIimHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay As A4 u BbI-

COTY, OIYIIEHHYIO Ha 3Ty I'paHb u3 Bepmutbl Ag. A (—2;1; =7), A3(0;2; —9), A3(6;6; —1), A4(—9; —3;2).

8. Bamama mupamuma SABC woopmunaramu sepumn A(1l; —7;—8), B(3;—12;-7), C(2;—5;-7),
S(0;5;5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogHue ot Beprutbl S 10 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, IPOXOJsIeii yepe3 Touky M (—4; —2; 8) mapasiebHO MpsMOi
z __ y—1 _ 246
0

1 — U TepIeHIuKYIApHO TIocKocTH —x — 4y + 2z = 0.

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

A(2;4;9), B(4;5;8), C(3;5;9).

11. TlpuBecTn K KAHOHUYECKOMY BUJIY OOIIME ypaBHEHUS MPSIMOi
r—2y+ z +12=0
r+3y+2:—-19=0"

12.  Haiitu koopauuaTsl Touku Mi, cummerpuanoii Touke M (6;17; —19) OTHOCHTEIBHO IIOCKOCTH
x4+ 5y — 62 —50=0.

24 = 422 = 2H g iockoctsio T 3z — 4y + 3z — 11 = 0.

13.  Haittu yron mexmy npsmoit [ :
14.  Ha mrockocrn nan tpeyroiasuuk ABC ¢ epmmunamu A(1;3), B(12;5) u C(5;11). Tpebyercs: (a)
HammucaTh obInue ypapHeHusa npsambix AB u AC

0) maiitn nauHy mMeauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMyIeHHOi 13 Beprmabl C;

I) HamucaTh 00lee ypaBHEHHe CepeIMHHOTO MepheHuKyasapa K cropore AC

J) Hamucath oblee ypapaenue Guccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 28.

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. Hokazatw, uto Bektopnl a(—3; —1;3), b(1;2; —2), ¢(—3;0;2) obpazyior 6azuc. Pazinokurh BeKTOP
d(8; —1; —b) mo 3TUM BEKTOpaM.

3. HaiiTu KOCHHYC yIiIa Me:KIy BeKTOpaMu @ = m —2nu b = —m — 3n upu |m| = 2, |n| = V/3,
(7w = 1.

4. Haittu np, @, npu ¢ = a u y = 3b+ ¢, te a(—2; —3; —4), b(1;1;3), c(—3;0; —14).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockoctn AABC, tae A(8;0;4),

B(10;5;11), C(9;3;7).

6. BorumcauThb maoma b TpeyroJbHUKA, TOCTPOCHHOrO HA BeKTOpax @ = 3m +n u b = —4m — 2n

_ _ ——=\ _ 37
npu |m| =1, [n| =4, (m,n) = =},
7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(4;8;3), Q(—1;9;4), R(—3;10;4), S(10;5;1).
8. Bagnana nupamuga SABC koopaunaramu sepruna A(—2;5;4), B(—3;3;0), C(0;8;5), S(0;6; —6):

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

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

—1
= Y= = 2 y mepueHAMKYJISAPHO TIOCKOCTH —r — Yy — 2 + 5 = 0.

z=5 _ y=1
1 -3 2

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

A(5;2;4), B(—2;10;13), C(11; —5; —4).

11. llpuBecTu K KAHOHHYECKOMY BHUJLy OOIIME YpaBHEHHS IIPAMON
20—y +52— 1 =0
—32+2y—32—-20=0"

12.  Haiitu npoexmuio rouku M (34; —22;27) na nmockocts 8¢ — 4y + 7z — 33 = 0.

:y;7:5HHﬂOCKOCTbIowz2$+y—32—8=0-

T+2
1 2 3

13.  Haittu yron mexay upsmoii [ :

14.  Ha mnockocru pan rpeyroasuuk ABC' ¢ sepumunavmu A(—1; —3), B(—10; —16) u C(7; —27). Tpe-
Oyercsa: (a) mamucarh obmuue ypaHeHust npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHnoil u3 Bepmunnl C;

I) HAHCATh O0MIee YpaBHEHHE CePeTNHHOTO NepleHIuKyaspa K cropone AC,

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 29.

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. Hoxazatn, uto BekTopnl a(l;—3;—3), b(1;3;1), ¢(2;1; —1) obpasyior 6asuc. Pa3noxuth BeKTOpP
d(0; —9; —5) Mo STUM BEKTOPaM.

3. HaiiTn Kocumyc yriia MesKIy BeKTOpaMH @ = 3m +9n u b = —m — 2n upu |m| = 2v/2, |n| = 1,
) = %

4. Haittu np, @, npu ¢ =b+2cn y = a, e a(—1;1; 1), b(9; —13;1), c(—5;4; —2).

5. HaiiTu KOOpMHATE! € TMHIYHOTIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(7;2;0),

B(8;—-3;—1), C(8;—6;0).

6. Boraucants mwiomaas napaJsiegorpaMma, MoCTPOeHHOTIO HA BeKTopax @ = —m —3n u b =m +2n

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

7. Boramcsaurs obbem napasnenenunena A Ay A3 AyBi By B3 By, miomanb rpaan Ay As A3 Ay u BeICOTY,
ONYIIEHHYIO HA 3Ty I'palb u3 Bepiunbl By. Ap(5;0; —8), As(3; —6; —5), A4(3;—7;—-3), B1(2; —9; —3).

8. Bagnana nupamuia SABC koopaunaramu sepimun A(8;5;1), B(10;2;2), C(7;9;1), S(7;2; —3):
a) cocTaBUTH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAaHOHUYECKHE yDaBHEHHs LPAMOii, npoxogiieil yepes rouky M (—8; —4; —3) napaJ-

_ . or—1 _ y+6 _ z2—2
JIEJBHO NJIOCKOCTH 3% + 2y — 72z = 5 ¥ NePHeHJIUKYJISIPHO IPAMOii “= = = = =2,

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

A(4;9;6), B(5;13;11), C(2;2;-3).
11. IlpuBecTr K KAHOHHYIECKOMY BH/Y OOIIIE YPABHEHUS MPIMOIL
—r+y+z—4=0
r—5y—22—19=0"
12.  Haiitu npoexnuio rouku M (—17; —16;0) na mrockocts 4z + 2y + z = —16.

13.  Haittu yron mexay upsmoii [ : x_—_ll = # = -5 M IJIOCKOCTBIO T : —T +y — 22 + 13 = 0.
14. Ha nockocru gan tpeyroibauk ABC ¢ sepmunamu A(—4;0), B(6; —5) u C(4;4). Tpebyercs: (a)
HamucaTb obIne ypapuerus npsmbix 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) HaiiTu KOODAMHATEI TOUKH E — mepecedenust IpsambIx (r) o (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusiy 2021. ['pynma IBM3-12B.
BapmanT 30.

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 BekTOpHI @(2;2;1), b(5;6;4), c(—5; —5; —3) obpasyor 6asuc. Pa3moxuTh BeKTOP
d(—3; —4; —2) mo 3TUM BEKTOPaM.

3. Haiitu kocumyc yria Mexkiay BeKTopamMu @ = —2m —n u b = —5m — 3n upu /m| = 1, |n| = 2,
) = %

4. Haittu np,z, npun ¢ = a u y = 2b + ¢, re a(l; —4; —4), b(1; —3; =3), ¢(2;6;5).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(6;6;8),

B(7,7;7), C(7,13;8).

6. BpraucauTh mIoma s napaJuiejiorpaMmmMa, IoCTPOEHHOI0 Ha BeKTopax a = —m+4n u b = —2m+4n

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

7. Beramcsurh 00beM TeTpadapa ¢ BepimmHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay As As u BbI-
COTY, ONYIIEHHYIO HA 9TY I'palb u3 Bepumabl Ay. A1(—7;6;7), As(—1;3;5), A3(=5;7;7), A4(—16;9;8).

8. Bagana nupamuga SABC koopaunatamu BepmmH A(5;8;—10), B(8;11;-9), C(1;7;—-10),
S(—6;—2;7):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, TPoxosieil uepe3 Touxky M (—5;2;8) nepnenuKyIsipHO TI0C-

KOoCcTM 20 —y+2=6u —x +y — 4z =5.

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

A(7;2;6), B(11;11;11), C(6;0;5).

11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON
3r+3y—2—30=0
20—y +2z+14=0"

12.  Haiitu xoopamuarsl Touku M, cummverpudnoit Touke M (—6;0; —7) OTHOCHTEIHHO IIIOCKOCTH
Tx + 9y + 62 = —1.

228 = =2 = 222 g ockoetbio T —2 +y 4 2 + 2 = 0.

13. Haittu yroa mMexay mpsamoii [ :

14. Ha mrockocru man tpeyronpank ABC ¢ epimunamu A(4;2), B(—1; —13) u C'(—8; —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 KOODAUHATH TOUKH F, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.
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BapwuanT 31.

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 pedbpo C'C B orHOImeHnn 1 : 2.

2. Hokazatb, uro BekTopnl a(—2;—1;1), b(—3;2;1), ¢(—3;1;2) obpasyior 6azuc. Paziokurh BeKTOP
d(3; —5;2) Mo STHM BEKTOPAM.

. HaiiTn KocHmyc yIiia MesKIy BeKTOpaMu a = 2m — Tn u b = —m +n npu |m| = 2v/2, |n| = 1,
m,n)="1.

3
(
4. Haittu np,, npu © = a +cu y = b, rae a(—6;3; —4), b(7;3; —2), c(3;2;4).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(8;6;9),
B(9;5;5), C(5;10;16).

6. BwramcauTsk miomna b napaJsiesiorpaMMa, ToOCTPOeHHOIO Ha BeKTopax @ = —2m—+3nu b= —m+n

mpu [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'padb u3 Bepiunbl S. P(—2;2; —8), Q(3;6;2), R(4;1;—5), S(—6;3; —10).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, TpoXojsieii depes touku A(—5;—8;—5), B(—6;—7;—5),
C(—9; —6; —4), n naiitu paccroguue ot Touku S(6;8; —4) 10 ITOMH IOCKOCTH.

9. CocTaBATh KAHOHHYECKUE YPABHEHUsI PsIMOit, mpoxosiieii depe3 Touky M (—9; —10; 2) napasien-
47 _ y=5 _ 2-6

HO IJIOCKOCTH 27 + Yy + 22 + 6 = 0 n nepuenuKyngapao npamoi =5 i — -

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

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
—x +2y—2—-21=0
—3x—y +2—10=0"

12.  Haiitu koopaunarer Touku M;, cummerpuanoit touke M (3; —4; —8) OTHOCHTEIBHO TMIOCKOCTH
—y—32—3=0.

5 w7, z—3 _ y=5 _ z—1 . _
13. Haiitu yroa mexy upamoii [ @ %52 = =2 = 5= 1 WI0CKOCTBIO T 1T —y — 2 = —3.

14.  Ha wiockocru pan rpeyroibauk ABC ¢ Bepuunavu A(4;3), B(—5; —10) u C(0; 15). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;
0) maiiTu aauny meauann BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHO 13 Bepruabl C';
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BapuanT 32.

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. Hoxkazatn, uto BekTOpHI @(2;—1;3), b(3;2;6), c(—1;0; —2) obpazyior 6asuc. Pa3moxuTh BeKTOp
d(—5; —2; —8) Mo 3TUM BEKTOPaM.

. Haiitn xocunyc yrra mMexay BekTopamu @ = —2m —n u b = —4m — n upu |m| = 1, |n| = 2,
.\ Q_ﬂ.
m,n) = 5.

3
(
4. Haiitu np, @, npu ¢ = b u y = 2a + 3¢, rae a(1;2; -2), b(—2;1; -2), ¢(1;0;0).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;6;8),
B(—1;13;11), C(0;12; 10).

6. Boraucauts mwiomnaib napasuiesiorpaMmmMa, TOCTPOCHHOTO Ha BEKTOpax @ = dm—+2nu b = —3m+4n

npu [m| =4, |n| =3, (m,n) = F.

7. Bpranmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mnomanps rpanun A A3 Ay
M BBICOTY, ONYIIEHHYI Ha 3Ty rpanb u3 Bepmmabl Ay A;(—3;—1;8), Ay(2;—6;9), A3(3;—11;9),
Ay(9;—7;11).

8. CocTaBuTh ypaBHEHHUE ILIOCKOCTH, Tpoxosieii uepes Toukn A(7; —9;7), B(10; —7;6), C(5; —10;5),

U HaiiTu paccrosigue ot Touku S(1;7; —4) 710 9TOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, MPOXo/siieil yepe3 Touky M (—2; —2; —8) mapaJuiejbHO mpsi-

z+7 _ y=5 __ z+4 z+5 _ y+4 _ z+1
MBIM 5= = T35 = 7 1 3 — 0

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

A(3;1;1), B(4;-2;3), C(1;8;—4).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
- -y +10=0
—2r—3y—2+24=0"

12. Haiitu koopaunarbl touku My, cummerpuunoii touke M(1;4;10) OTHOCHTENBHO IJIOCKOCTH
3r +5y+8z+44 =0.

z+6 y+3 _ z+4
1 1

13.  Haifiru yron mexnmy npamoit [ : £2 = 4= 7 TJIOCKOCTBIO T @ 2T — 3y + 2z = —6.

14.  Ha mnockoctu pan tpeyroabuuk ABC' ¢ epmmnaamu A(0;1), B(1;8) u C'(2; —1). Tpebyerca: (a)
HammcaTh o0Iue ypapaerus npsmbix AB u AC

6) maiitu pauny Meauansl BD:;

B) HAWTH JJIMHY BBICOTHI, OMyTeHHON 13 Bepimuubl C';

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

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HalTH KOODJUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO MpsaMoii AC.
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BapmanT 33.

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(—1;2; —5), b(—3;1; —3), c¢(—3; 1; —2) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—7;—1;2) 10 9TUM BEKTOpaM.

3. HaiiTu KoCHHYC yI/Ia MexKIy BeKTOpaMi @ = —m +4n u b = —m +n npu /m| = 2v/2, |n| = 1,
(m.n) =17

4. Haittu np, @, upu = 2a +2c u y = b, rae a(—4;3;2), b(—4;3; —1), ¢(3; —2; 1).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(2;8;0),
B(4;13;0), C(3;11; —1).

6. BpluucauTh Mma0M@AbL TPEYyTroJbHUKA, TOCTPOEHHOINO HA BEKTOpax a = 2m +4n u b = 3m — 2n

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

7. Berauennrs 00beM TeTpasnpa ¢ BepimmHaMu B Toukax P, (), R,S, mnomans rpann PQR u
BBICOTY, OIYIIEHHYIO Ha STy Ipadb u3 Beprmubl S. P(—4;—5;=7), Q(1;—12;—-13), R(—5;—3;—6),
S(—4;—14; -2).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Tpoxoagmieit depe3 toukn A(4;5;4), B(5;10;4), C(5;2;5), u

HafiTn paccrosiaue ot Touku S(—1;8;3) 10 3T0i MI0CKOCTH.

9. CocraBuTh ypaBHEHHe IJIOCKOCTH T, Hpoxosineii gepes3 rouky M (—10;0; —9) napaieabHO mpsiMoii
z—2 _ y—1 _ z+1

-1 —-10 — -1

U TEePIEeHINKYIAPHO TI0CKOCTH © + Y + 2 = 0.

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

A(3;2;0), B(5;1;3), C(—4;6;—10).

11. llpuBecTu K KAHOHHYECKOMY BHUJy OOIIUE YpaBHEHHS IIPAMON
—x—2y—22— 8 =0
r—3y+ 2 —29=0"

12.  Haiiru npoekuuio rouku M(—11; —2; —3) na mwiockoctsb 4x + 4y 4+ 3z = 62.

o o 7. x—1 __ y+5 __ z+5
13.  Haiftru yron mexiy upamoit [ : = = £ = =2

1 ILJIOCKOCTBHIO 7 @ —7x +y — 3z + 10 = 0.

14.  Ha wiockocru jan rpeyrosibiuk ABC' ¢ Bepummnamu A(—5; —1), B(23; —5) u C(3;7). Tpebyercst:
a) Hanmcarh 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.
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BapuanT 34.

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, uto BekTopnl a(—2;2; —1), b(—1;2;0), ¢(2; —1;3) obpasyior 6azuc. Paziokursh BeKTOP
d(3; —1;4) mo STUM BEKTOpaM.

3. HaiiTu KocHmyc yria MesKIy BEKTOpaMu @ = —5m + Tn u b= —m + 2n upu /m| =2, |n| = /3,
(m,n) = §.

4. Haiitn np, @, upu ¢ = a +cu y = b, rae a(3; —2;2), b(—4;3; -5), c(1;6; —6).

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

B(13;8;14), C(12;7;12).

6. BoramcauThb miaomaab TpeyrojibHUKa, TOCTPOCHHOTO HA BeKTOopax @ = 3m —3n u b= —m — 3n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl E. A(7;6;—7), B(6;8; —10), D(4;12; —15), E(11;3; —11).

8. Bagana mupamuga SABC woopaunaramu epmua A(—3;—6;9), B(0;—7;10), C(—4;-5;9),
S(—6;3;8):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE yDAaBHEHHs MPSIMOi, poxossiieit dyepe3 Touxky M (3;8; —5) mapasuienbHO
x—3 _ y+7 _ 2—6

IJIOCKOCTH —227 — Yy — 42 = 5 ¥ NepHeHuKyIAsIpHO IPAMOR 5= il T

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

A(9;2;1), B(2;5;11), C(4;4;8).

11. IlpuBecTn K KAHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSIMOil
T —y +22—-4=0
32 —2y+52—-T7=0"

12. Haiirn npoexnuio Toukn M (—20; —32;21) na mrockocrs —7x — 9y + 62 = —110.

" o7 z48 _ y+T _ z44
13.  Hafitn yron mexuy npamoit [ @ #5° = L0 = =2

7 MJOCKOCTHIO T : —X — Y — 22 = —9.

14.  Ha mnockoctn man Tpeyronbauk ABC ¢ sepmunamu A(—2;0), B(0; —14) u C(6;8). 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 KoopauHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

JK) HalTH KOODJUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO MpsaMoii AC.
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BapmanT 35.

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 3 : 1.

2. Hokazatn, uro BekTopsl a(—1;0;2), b(5; —4; —2), ¢(4; —3; —1) obpasyror 6azuc. Pa3noxuth BEKTOP
d(4; —5;1) Mo STUM BEKTOPAM.

3. Haiite kocunyc yria MexIy BeKTopaMu @ = m+n u b = —m +n upu |/m| = 2, |n| = 1,
(m,n) = 3.

4. Haittu np,, upu ¢ = b+ 3c n y = a, rae a(6; —3; —5), b(11; —13; —14), c(—4;4;3).

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

B(10;17;9), C(9; 15;8).

6. BprymcauThb miaoma b TpeyroJbHUKA, TOCTPOEHHOTO HA BeKTopax @ = m +4n u b = —2m + 4n

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

7. Beraucints o6beM TeTpasdipa ¢ BepmmHaMu B Toukax A, B, C, D, mromans rpann ACD u

BBICOTY, ONYINEHHYIO Ha 5Ty TpaHb u3 Bepumabl B. A(—8;—3;—6), B(—4;—6;2), C(—6;—4;-8),
D(—11;—1; —15).

8. Bamana mupamuga SABC koopaunatamu sepuua A(—4;5;0), B(—5;3;7), C(—2;8;—6), S(—1;2;3):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.
9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, Mpoxojgdiieii depe3 touky M (4; —10;1) meprneHAuKyasipHO
IJIOCKOCTAM —2¢ — Yy —42 —5=0ubr +2y+72—7=0.
10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IpAMOi, ecan
A(0;1;5), B(9;3;10), C(4;2;7).
11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
6r+y—22—14=0
—z+y—z—5=0"

12. Haiitu koopauuarbl Touxku Mp, cummerpuunoii touke M(0;10;4) OTHOCHTENBHO IJIOCKOCTH
—r+3y—5=0.
13.  Haittu yron mexmay npsmoit [ : %*28 = % = % wnaockocThio 7 2T —y — 22 — 4 = 0.

14. Ha miockocru gan tpeyronbauk ABC ¢ sepmunravu A(—1;1), B(—5;23) u C(3; —1). Tpebyercs:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HailTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIYyIeHHOi 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) HAUTH KOODAUHATH TOUKH F, CHMMEeTpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.
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BapmanT 36.

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. Hokazatb, uro BekTopnl a(l; —5; —3), b(—1;2;1), ¢(—2;3;2) obpasyior 6azuc. Paziokurh BeKTOP
d(—4; —7; —4) mo 3TuM BeKTOpaM.

3. Haiitu Kocunyc yria Mex/Iy BeKTOpaMn @ = m —2n u b = —m +n opu /m| = 3, |n| = 2,
(m,n) = 3.

4. Haittu np, @, npu © = 2b+cn y = a, tae a(l;2; —4), b(—4;3; —7), c(8; —11;20).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2;1;8),
B(4;2;3), C(3;2;2).

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

npu [m| =1, |n| =3, (m,n) = ¥

7.  Bprunmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpann A; AsAy
W BBICOTY, ONYIIEHHYIO Ha 3Ty rpanb u3 Bepmmubl Ap. A;(8;—6;—9), Ay(5;—4;—=7), A3(9;—7;—4),
Ay (6; —5; —14).

8. CocraBuTh ypaBHeHHUE MJIOCKOCTH, mpoxojsiieit aepe3 Ttoukn A(7;0; —2), B(8; —3; —2), C(5;8; —1),

u HajiTun paccrosiaue ot Touku S(7; —8; —5) 10 9T0il mIocKocTy.

9. CocraBurh ypaBHEHHE ILJIOCKOCTH 7, IPOXoJdiieil yepes touky M (—2;—7;1) nepuenukyasipHo
IJIOCKOCTSIM T + Yy + 42 =4 u —20x —y — 5z = 0.

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

A(6;9;2), B(2;10;4), C(9;8;1).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
20 —8y+32—2=0
— 2 +5y— 2z +6=0"

12.  Haiitu koopgunarsr touku My, cummerpuunoii Touke M (0; —1; —3) OTHOCUTEJIBHO ILJIOCKOCTH
—3y+z2z+15=0.

z+7 _ y—6 __ z4+5
- =2 1

13.  Halfiru yron mexy upsamoit [ : £ = 7 MJAOCKOCTHIO 7T : 3x + 2y + 22 = 11.

14.  Ha mrockoctu man tpeyronbauk ABC' ¢ Bepummnamu A(—3;0), B(26; —2) u C(3;12). 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.
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BapmanT 37.

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

2. Hokazatb, uro BekTopsl a(l; —2; —2), b(2; 1;0), ¢(—3; —5; —3) obpasyior 6azuc. Pa3moxurh BEKTOP
d(—4;3;4) Mo STUM BEKTOPaM.

3. HaiiTn KocHHyc yriia MexKay BeKTopamu @ = 4m +n u b = 3m + n npu |m| = 2, |n| = 4v/3,

— =\ __ 57w
(m7 ’I’L) - 6
4. Haittu np,, upu = 2a +c n y = b, tze a(5; —4; —6), b(—6;5;7), ¢(—11;2;9).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;6;7),

B(6;4;—1), C(2;7;12).

6. BeraucanTsb mwioma e napaJiiesorpaMmmMa, TOCTPOEHHOTO Ha BeKTopax @ = 2m—+3nu b= —m+3n
2

npu [m| =1, [n| =1, (m,n) =
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(0; —2;—6), B(3;—2;—7), D(1; —4; —=5), E(—4;—7; —2).

8. CocraBuTh ypaBHeHHE ILIOCKOCTH, TpoXojsiei yepes touku A(—2;10; —1), B(0;11;0), C(5;11;1),
u HaiiTu paccrognue ot Touku S(6;4; —5) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXOJsmeil depe3 Touky M (—7;—4;5) nepnenInKyIspHO
mwiockocTsaM ¢ +y — 1 =0un =2z +4y + 2 = 3.
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOi, ecan
A(4;8;8), B(5;5;3), C(3;12;15).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIMe ypaBHEHHUS MPSIMOI
20 —y—22—-22=0
—r +y+32+21=0

12.  Haittu koopmmnarsr toukn M, cummerpuunoit touxke M (10;17;4) OTHOCHUTEIBHO IIOCKOCTH
or + 6y + 32+ 11 =0.

13.  Haittu yron mexay upsmoii [ : $T+2 = % = % U IJIOCKOCTBIO T @ —6x — 4y — 22 = 1.

14.  Ha wiockocru pan rpeyrojabuuk ABC' ¢ Bepumunavu A(1;0), B(22;3) u C(13; —12). 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 IBM3-12B.
BapmanT 38.

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. Hoxkazatn, ato BekTOpsl @(2;0;3), b(—2; —1; —3), ¢(—1; —3; —1) obpasyior H6a3uc. Paznoxkurh Bek-
Top d(—2;5; —4) 10 9TUM BEKTOpaM.

3. HaiiTn KocuHyc yria Me:KIy BeKTOpaMu @ = —m —n u b = 2m — n npu |m| = 2, |n| = /3,
(m.m) = §.

4. Haittu np, @, upu © = 3b+ cun y = a, te a(—4;3; =3), b(—4;3; -2), c(14; —11;5).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(8;9;3),
B(7;11;4), C(5;10;4).

6. Bwraucantb mioma/ibh napaJjiesorpaMma, MoCTPOEHHOIo Ha BeKTopax a = m~+4nu b = —4m —4n

_ 3n

upu [m| = 5, |n| = 3, (MR) = &

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(—7;0;1), Q(—4; —1;-3), R(—2; —2;—8), S(3;1;6).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpoXojsinei dwepes rtouku A(4;—9;—1), B(3;-8;—2),

C'(0; —10; —6), n maiitu paccroguue ot Toukn S(—3;7;5) 10 ITOMH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH 7, Mpoxosiieii yepe3 Touxky M (1;0;6) mepnenIuKyaspHo mI0c-
koctsM ¢ — 2y =0wn —z+3y+2—7=0.

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

A(5;6;0), B(7;9;5), C(8;11;8).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
—Tr+3y—>52z—26=0
8r —4y+T72z+20=0"

12, Haittu mpoeknuio touku M (—10; —14;7) #a wiockocts —3x — by + 4z = —72.

13.  Haittu yron mexmay npsmoit [ : = = W IJIOCKOCTBIO T : 20 — 4y — 2z = —2.

e+l _ ut3 _ =
1 2 —2

14. Ha mnockoctu man tpeyroabuuk ABC ¢ sepmmnamu A(4;4), B(—13; —2) u C'(—8;12). Tpebyetcst:
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 IBM3-12B.
BapmanT 39.

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 3 : 1.

2. Hoxkazatn, ato BekTopsl a(—1;1;3), b(—1; —3; —3), ¢(—2; —1; 1) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—8; —7; —1) 10 3TUM BeKTOpaM.
3. HaiiTn kKocHHyc yriia MexKIy BeKTopaMu @ = 4m —n u b = m — 2n npu |m| = 1, |n| = 2V/3,

(m,n) = .

4. Haittu np, @, npu ¢ =b+cu y = a, rae a(3;2;5), b(2;1;2), ¢(2;3;3).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, TepiienuKyasipaoro mwiockocrn AABC, tae A(0; 6;8),
B(2;1;11), C(1; 3;10).

6. Boramcaurs momaas TpeyroJbHIKa, TOCTPOEHHOTO Ha BeKTOpax @ = —m +4n u b = 3m +n upn

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

7. Bbramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty rpanb u3 Bepiuabl C. A(0; —3; —4), B(3; —6; —3), C(2; —4;—4), D(—7;2; —6).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsieii depes touku A(—4;—3;—-8), B(—5;—2;—7),
C(—5;1; —8), u maiitu paccrosguue ot To9ku S(8;4;4) 10 ITON MIOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE yPABHEHUs MPIMOii, mpoxosimeit gepe3 Touky M (—1; —1;9) napasienn-

_ e or—2 _ y+8 __ 2—3
HO IJIOCKOCTH —X + 2y + z = 0 1 HepuenjuKyIsapHO npamMoii 5= = =+ = 5=,

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

A(7;4;0), B(4;11; —10), C(9; —1;7).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
r +3y—22—26=0
—3r—y+2+9=0

12, Haittu mpoeknumio Touku M (14;20; 8) na miockocts —4x — 5y — 3z + 80 = 0.

yTH:Z—ISHHHOCKOCTBIOW:$—3y+Z:4.

13.  Haiitn yron mexay npamoit [ @ = =
14. Ha mmockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(—5;2), B(—7;16) u C(—9; —2). 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.



