NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 0.

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

2. Joxkazarb, uto BeKTOpHI a(—3; —1; —5), b(—4; —2; —5), ¢(—2; —1; —1) obpasytor 6a3uc. Pazioxurs
BekTOp d(3; —1;7) O 9TUM BEKTOpaM.

3. HaiiTu KocHHYC yIiIa MexKIy BeKTopaMu @ = 9m —8nu b = m —n upu |/m| = /3, |n| = 2,
(m. )= §.

4. Haittu np,, npu © = a +cu y = b, rae a(5;0;2), b(5;3; -2), e(—1;-2;1).

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

6. BeramcjuTh mI0IMa1b HapaJjiejiorpaMMa, MoCTPOeHHOro Ha BeKTopax a =4dm +3nu b =m —4n

21

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

7.  Borameaurhs o6bem Terpasapa ¢ BepmuHamu B Toukax A, B, C, D, mnomans rpanu ACD u BbI-
COTy, ONMYIIEHHYI Ha 3Ty IpaHb u3 Bepummuabl B. A(—3;—1;-9), B(—1;—1;-12), C(—1;—4;-9),
D(—6;0; —5).

8. Bamama mupamuga SABC koopmumatamu wepmuu A(5;3;—8), B(4;4;—10), C(7;—-2;-5),
S(—3;0;8):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogiHue ot Beprusbl S 70 wiockoctu ABC.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TpoxXojgdmieil aepe3 touky M (7; —2; —5) nepuenIuKyIspHO
IJIOCKOCTIM —X — DY +2=7THu —x —y = —3.
10.  CocraBurb ypaBHeHume npsimMoit AB u HaifiTm paccrogaue orT Toukum C' 10 3TOH IPsAMOi, ecau

A(4;1;8), B(11;5;5), C(2;0;9).

11. TlpuBecTn K KAHOHUYECKOMY BUJIY OOIIME ypaBHEHUS MPSIMOi
—z +y—2—10=0

3r+y —24=0"
12.  Haiitu npoexmuio trouku M (—30;33;20) Ha miockocts 7Tx — 8y — 9z = —T72.
13. Haittu yroa mMexay mpsamoii [ : xf’f = 346;3 = % 7 TJIOCKOCTBIO T : & — Y — 2 = —8.

14. Ha miockocrn gan tpeyroabauk ABC ¢ Bepmmnamu A(1; —4), B(15;30) u C(—11;8). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
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 penut pedbpo Ay B, B orHOImEHUU 3 : 2.

2. Hokazatb, uro BekTopsl a(—1; —2; —1), b(—2;1; —1), ¢(5; 1;4) obpasyror 6a3uc. Pa3moxuth BeKTOP
d(—7;—4; —5) mo 3TUM BEKTOPaM.

3. HaiiTu KocHmyc yriia MexKIy BEKTOpaMHu @ = —m — 3n u b = 3m + 4n upu |m| = 2, |n| = /3,
=

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(7;6;6),

B(8;5;8), C(6;5;7).

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

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

7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmimHaMu B Todkax Aq, As, As, Ay, mmomanps rpanun A A3 Ay
W BLICOTY, ONYINEHHYIO HA 3Ty Tpaub w3 Bepmuabl Aj. Aq(2;—5;—7), As(1;—8;—6), A3(6;—15;-9),

8. CocTaBuTh ypaBHEHHUE ILIOCKOCTH, Tpoxosieii uepes Toukn A(—7;2;10), B(—6;3;9), C(—5;5;11),

U HaliTh paccrosigue or Touku S(—8; —5; —3) 70 9Tl MIOCKOCTH.

9. CocraBurh ypaBHEHHE ILJIOCKOCTH 7, IpoXoJdiieil yepes touky M (—4;—1;4) nepuesukyasipHoO
MJIOCKOCTSIM —T — 3y — 3z =1n —2x —4dy — 72 — 6 = 0.

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

A(6;7;3), B(7;6;4), C(10;4;5).

11. llpuBecTn K KaAaHOHHYECKOMY BHUJy OOIIME YpaBHEHHS IIPAMON
r+y—z—-11=0
— 2245y +32+24=0"

12, Haiiru npoekuuto rouku M(—17; —31; —2) ma miockocrs 4x + 9y + 3z — 71 = 0.

z—5

_ y=5 _
- 3 7 -1

13.  Haittu yron mexay upsmoii [ :

= " ILJIOCKOCTBHIO T : T — Yy + 2 — 3 = 0.

14. Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepuimnamu A(—4;2), B(14;28) u C'(—10;0). 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 reomerpusi» 2021. ['pynma TBM2-12B.
Bapwuanr 2.

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

2. Hokazatnb, uro BekTopsl a(l; —2; —3), b(—3;1;6), c(1; —3; —4) obpasyior 6a3uc. Pa3noxurs BeKTOP
d(—5;2;9) mo 3TUM BEKTOpaM.

3. HaiiTi KocHmyc yIaa MexKIy BeKTOpaMI @ = —2m +3n u b= —m + 2n npu |m| = 2, |n| = /2,
(m,n) = 7.
4. Haiitu np,z, npun ¢ = a + 2c nu y = b, e a(6;5;4), b(1;1;2), c(—1;-2;1).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(1;7;4),
B(0;15;9), C(0;14;38).

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

21

upn [m| =2, [n| =5, (m,n) = 3

7. Borumcaunts obbem mapasienenunena A A, AsAyBi By BsB,, miomans rpann Ay AsAz A, u BBI-
COTy, ONYNIEHHYIO Ha 9Ty TpaHb u3 BepmmHbl By. A;(8;—7;—6), As(13;—8;—-9), A4(3;-8;—2),
B1(10; —3; —9).

8. CocTtaBuTh ypaBHEHHe ILTOCKOCTH, mpoxomsieii wepe3 touku A(6;2; —10), B(7;—4;—10),

C(7; —3;—9), u naiitn paccrosiume ot 10Uk S(—4; —1;4) 710 9TO¥ MIOCKOCTH.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH 7, TPOXosiieil yepe3 touky M (1; —6;2) napajieabHo IPAMbIM
z+1l _ y+3 _ z2—6 " z—2 _ y—=5 __ z+4

1 3 -1 -1 -2 -2

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

A(8;1;5), B(7;0;6), C(10;2;5).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
r—y+z+2=0
20 — 6y +32+28=0"

12.  Haiiru koopgunarsr toukn My, cummerpudnoii Touke M (—4;2;3) OTHOCHTENBHO ILJIOCKOCTH
r — 2y — 3z = —10.

13.  Hafitn yron mexuy npamoit [ : § = %7 = Z:;’ 7 TJIOCKOCTRIO 7 @ 3 — 3y — 2+ 6 = 0.

14. Ha mrockoctn nan tpeyroabauk ABC ¢ sepmuaavu A(3;1), B(—4;2) u C(—3;7). Tpebyercs: (a)
HamcaTh o0Ine ypapaerus npsmbix AB u AC

6) maiitu pauHy Meauansl BD;

B) HAWTH JJIMHY BBICOTHI, OMyeHHO 13 Bepimuubl C;

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 3.

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

2. Hoxkazarn, uro Bektopsr a(5;2;0), b(0;1;—2), c(4;3; —3) obpasyor 6asuc. PazmoKuth BEKTOP
d(2;1;0) mo 3TUM BEKTOpaM.

3. HaiiTi Kocumyc yriia MexKIy BeKTOpaMu @ = 2m —n u b = —2m — 2n upu |m| = 2, |n| = /3,
=

4. Haittu np,z, npun ¢ = a u y = 2b + ¢, e a(4; —3; —1), b(0; —3;2), c¢(—1;2;1).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, Iepiien K yasipaoro mwiockocrn AABC, tae A(0; 4; 3),

B(-3;3;3), C(—4;5;2).

6. Beraucaurs miomaab napaJiiesorpaMmmMa, oCTPOeHHOTO Ha BeKTopax a =3m+nub=-m+n
mpu /m| =2, [n| =1, (m,n) =%

p 7 7 ) 3
7.  Borumcomrb 00beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A AsAy u

BBICOTY, ONMYIIEHHYIO Ha 9Ty rpaub u3 Beprmabl As. A1(—2;8;6), Ay(—5;13;4), A3(3;15;10), A4(0;0;7).

8. 3Bamana mupamuia SABC koopaunaramu seprun A(—2;10;2), B(—3;9;1), C(0;11;7), S(—4;0;7):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe ILUIOCKOCTH 7, mpoxogmieii yepes Touky M (5;0;3) mapaiesbHO TPAMBIM
z+1 _ y+1l _ 2—5 z+4 _ y—2 _ z

1 - — — u — L - = Z

1 2 0 1 9 I
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau
A(8;6;8), B(6;15;13), C(9;1;5).
11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
—Tr—4y+32=0
20+ y — 2 =0
12.  Haittu npoexruio rouku M (19;7; —33) Ha mwiockocth 6 +y — 9z + 54 = 0.

13. Haittu yroa Mexkay mpsamoii [ : I_—+16 =47

= 22y wockocrbio T 7w — 2y + 2z + 13 = 0.

14. Ha mockoctu man tpeyroabauk ABC ¢ epmunamu A(—2; —5), B(7; —18) u C(0;1). 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 reomerpusi» 2021. ['pynma TBM2-12B.
Bapwuanr 4.

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;Ci B orHOIeHHN 3 : 2.

2. Hokazath, uro BekTOpH a(—2; —2;5), b(0;2; —1), ¢(—1; —1;2) obpasyror 6a3uc. Pa3moxuts BeKTOP
d(—3; —1;6) mo 3TUM BEKTOpaM.

Haiitn Kocunyc yria Mexay BeKTopamu @ = —m +n u b = 3m — Tn npu /m| = 2, |n| = 1,

3. n
(7w = 1.
4. Haittu np,z, npu ¢ =a u y = b+ ¢, rae a(—1;-1;5), b(2;1; —2), c(—5; —5;4).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;4;2),
B(1;3;0), C(13;6;5).

6. Borumcantb miaomaib napaJuiesiorpaMMa, MOCTPOEHHOI'O Ha BEKTOpax a = —2m — 4n u b =

_ _ — =\ __ 37
—3m —4n upu |m| =1, |n| =5, (m,n) = 7.
7. Bbramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,

ONYIIEHHYIO Ha 3Ty rpanb u3 Bepiunabl C. A(—3;—1;2), B(4;-8;5), C(—=5;—2;1), D(6;2;7).

8. CocraBuTh ypaBHEHHE IMJIOCKOCTH, Tpoxojsdmeit depe3 touku A(—10;—7;—-3), B(—9;—9;—11),

C(—9; —8; —2), u naiitu paccrosuue ot Touku S(—1; —6;0) 10 3T0i MWIOCKOCTH.

9. CocraBuTh ypaBHEHUE ILIOCKOCTH 7, mpoxojsiieii depe3 Touky M (—4; —1;10) nepnenIuKyIspHO
IOCKOCTSIM Dx + 2y + 2 —4=0ndr +y+ 2z = 4.

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

A(8;5;8), B(17;1;3), C(15;2;4).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMOI
3r—Ty—22—26=0
20 —2y— 2z — 7 =0

12. Haitt woopaunarsr Touku M;, cummverpuanoit touke M (4;4; —4) OTHOCHUTENBHO ILIOCKOCTH
dor + Ty — 5z —19=0.

13.  Haittu yron mexay upsmoii [ : ””TJ“S 4 % U IJIOCKOCTBIO T @ 2 — by — 2 — 14 = 0.

14.  Ha mmockocru man rpeyrossuuk ABC' ¢ Bepmmnamu A(2;1), B(7;16) u C(14;5). 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 IpsaMbIx (r) u (1);

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
Bapmant 5.

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 BekTopnl a(—1;1;5), b(4;3;—1), ¢(—1;0;2) obpasyor 6asuc. Pa3noxuth BeKTOp
d(—2;1;7) mo 5TUM BEKTOPAM.

3. HaiiTu KocHHYC yIiia Me:KIy BEKTOpaMu @ = —2m — Tn u b = 2m + 5n npu |/m| = 2V/3, |n| = 1,
T =

4. Haittu np,, npu ¢ = a u y = b+ 2¢, tae a(7;—4;3), b(13; =7; —1), c(—5; 3; —2).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(2;6;6),

B(5;11;1), C(3;8;5).

6. BoruucauTh miomagas TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = —2m —4n u b = 4m — 4n

21

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

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 Bepiuabl By. A;(1;9;0), A3(0;9; —5), A4(—8;13;—=7), B1(3;8;2).

8. CocTaBuTh ypaBHeHHe IUIOCKOCTH, Mpoxofsmieil depes toukn A(3;—6;—10), B(2;—5;—10),
C(0; =7;—9), u maiitu paccrosuue ot Touku S(0;6;3) 10 ITON MIOCKOCTH.

9. CocraBuTh ypaBHEHHUE MJIOCKOCTH T, TPOXosiieit yepe3 Touky M (4;4; —10) mapaiaeabHo TpsIMBIM
z—4 _ y—3 __ z+8 z4+8 _ y—3 _ z—4
S = =TT onTT =g =1

3 1 1 2 1
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(5;2;8), B(3;=3;7), C(6;4;8).
11. TlpuBecTn K KAHOHUYIECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—2r+2y—2—18=0
3r—y +2+13=0"

12, Haittu mpoeknmio touxku M (—33;18;2) na mwiockocts 9x — 9y — 4z = 67.
Y

T4 = z_—_15 1 IJI0CKOCTBIO 7 : —4x — 4y + 5z = 10.

13.  Haittu yron mexmay npsmoit [ : ”"_—+13 =
14.  Ha mrockoctu man tpeyroasuuk ABC' ¢ Bepmmmnavu A(3;4), B(5;18) u C(—13;20). 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 TBM2-12B.
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 penut pedbpo Ay B, B orHOImEHUU 3 : 2.

2. Hokazatb, uto BekTOpbl a(2;—2;3), b(1; —1;2), ¢(—3;4; —5) obpasyior 6azuc. Paziokurh BeKTOP
d(3; —5;3) Mo 3TUM BEKTOpaM.

3.  Haiitu kocunyc yria Mexay BeKTopamu @ = 6m — 2n u b = 2m — n upn |/m| = 1, |n| = 2,
(m,n) = 3.

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieHuKyasipaoro mwiockocrn AABC, tae A(5; 4;6),
B(6;—4;5), C(6;—3;6).

6. DBbraucanTh mI0mMa b TPEYyTroJbHUKA, MTOCTPOEHHOTO HA BEKTOpax @ = —3m +n u b = —2m — 4n

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

OMYIIEHHYIO HA 3Ty I'padb U3 Bepiunbl By. Ay (—4;6;—7), A2(—3;7;=9), A4(5;9; —11), B1(—10;5; —6).

8. Bagana mupavuga SABC xoopmuuatamu sepmuu A(4;—9;8), B(10;—13;1), C(—1;—6;13),
S(3;—4;0):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogHue ot Beprutbl S 70 wiockoctu ABC.

9. CocraBuTh KAHOHHYECKHE YpaBHEHUsI MPAMOii, mpoxoasinei depe3 Touky M (1;0;8) mapasuienbHo

z+7 _ y+5 _ 248
= — = =

IJIOCKOCTH & — Y — 2 = —3 W NepHeHUKYISIPHO TPAMOi =5 1

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

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

11. TlpuBecTn K KAHOHUYECKOMY BUJIY OOIIME ypaBHEHUS MPSIMOi
—x +3y+ 2z —16=0
3+ y +22+23=0"

12.  Haiitu npoexruio rouku M (14;2;11) wa miockocts 6x — 4y + 7z + 49 = 0.

13.  Haitrn yron mexy npamoit [ @ 25 = yTH = fo " TJIOCKOCTBIO 7 : 20 — 3y + 2 = 8.

14.  Ha mockocru man tpeyroabauk ABC ¢ epmmunamu A(3; —5), B(—27;5) u C(—1;7). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 7.

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

2. Hokazatp, aro Bektopnl a(1;2;0), b(—5; —1;3), ¢(—3; —4; 1) obpasyior 6azuc. Pazioxkurh BeKTOP
d(—10; 3;7) Mo 5TUM BEKTOPaM.

3.  Haiitu xocumyc yria MexIy BeKTopamMn @ = —2m —bn u b = m —n upu |/m| = 2, |n| = 1,
() = =

4. Haittu np,z, npn ¢ = a u y = 2b+ ¢, e a(—2;5;3), b(1;1;-1), e(—7; —8;4).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;8;8),

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

6. DBbraucanTh mI0Ma b TPEYTroJbHUKA, MOCTPOEHHOTO HA BeKTOpax @ = —4m —nu b= —-3m + 3n
" e

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(5;0;—7), B(10; —1; —11), D(12;0; —10), E(15;3; —5).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, Npoxojsinei dwepes rtouku A(—8;1;—3), B(-7;3;—4),
C(—9; —2; —1), n naiitu paccroguue ot Toukn S(1;2; —2) 1m0 ITOM WIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOsiieit depe3 Touky M (4; —2;9) mapasiesbHo TpsiMBbIM
z+1l _ y+6 __ 248 i z—5 y+1 _ 247

—1 5 0 1 —2 1
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(8;3;0), B(10;2;4), C(7;4; —3).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
rT+5y—24+6=0
r+9  +8=0

12, Haittu mpoeknuio Toukn M (—22; —13;31) na mwiockocts —5x — Ty + 8z = 35.

13.  Haittu yron mexmay npsmoit [ : ”"_—+16 =4Z = %‘ U IJIOCKOCTBIO T @ —x + 2y + 2 —4 = 0.

14. Ha mwrockoctu gan tpeyronbauk ABC ¢ Bepmmnavu A(—3;3), B(—10;2) u C'(—1;5). 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 TBM2-12B.
Bapmant 8.

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 oTHOImIeHHHN 3 : 2.

2. Hokazatb, uro BekTopsl a(—1;2; —2), b(—3;1; —=5), ¢(0; —2; 1) obpasyror 6azuc. Pa3mnoxurs BeKTOP
d(—4; —7; —2) mo 3TUM BEKTOPaM.

. HaiiTn xocunyc yria Meskiy BeKTopaMu @ = 2m —2n u b = —m + 2n upu |m| = 2V/3, |n| = 3,
m.n) =%

3
(
4. Haiitu np,, upu ¢ = a +2c n y = b, e a(—10; —10;13), b(—1; —1;1), ¢(5;2; —7).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;8;2),
B(8;13;3), C(10;1;0).

6. BbrumeauTh mwiomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOpax a = —2m +4n u b = 4m — 2n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Ipadb u3 Bepuunbl E. A(=7;8;3), B(—9;1;11), D(—6;14; —4), E(-7;3;10).

8. CocTaBuTh ypaBHeHUE IIOCKOCTH, mpoxojsiieii yepe3 touku A(0;1;4), B(—2;2;4), C(5;—3;5), u
HaiitTu paccroguue ot Touku S(3;6; —6) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHUE IIIOCKOCTH 7, TPOXOsiiieii yepes Touky M (1; —7; —7) napa/iesbHo mTpsiMBbIM
z+5 _ y+3 _ 2z =3 _ y—1 __ 246

2 1 0 1 1 1

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

A(1;1;6), B(4;2;7), C(=3;0;4).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
r+9y+2+25=0
—x—Ty —18=0"

12. Haittn woopaumater Touku Mp, cummerpmanoit Touke M (0;13;3) OTHOCHTESBHO TIOCKOCTH
—3r 4+ Ty + 4z = =8.

z—5

13.  Haiitu yros mexty upsamotii [ @ *5

= = 1 IJIOCKOCTBIO 7 @« + 2y — 2z = 10.

y=8 _ z+2
) 1
14. Ha wiockocru pan rpeyrosibiuk ABC' ¢ Bepmmnamu A(—3; —3), B(—18;2) u C(—11;21). 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#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 9.

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(—3; —2; 1), b(4;3; —2), ¢(—3; —1; —5) obpasyior 6a3uc. Paznoxkurh Bex-
Top d(—9; —5; —3) 1O 3TUM BEKTOpaM.

3. HaiiTn KocHHyC yIIa MeKIy BeKTOpaMu @ = —3m —n u b = 4m —n upu |m| = 1, |n| = 2V/3,
() = ;.

4. Haittn np, @, npn ¢ = 2b+cn y = a, re a(l; —2; —2), b(—2;6;3), c(8; —6; -9).

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockoctn AABC, tae A(8;0;0),
B(7;1;0), C(4;2;1).

6. BoraucanTs mwiomaab mapaJsuiesorpaMmMa, MoCTPOeHHOT0 Ha BeKTopax @ = —2m+3nub=m+n

npu |m| =3, [n| =4, (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 Bepiuabl By. Ap(0; —4;2), Ay(1;0;5), A4(—2;—5;5), B1(8;5;—3).

8. CocraBuTh ypaBHEHHUE ILJIOCKOCTH, MPpoxXosieii yepe3 Toukun A(—5;9;6), B(—2;13;4), C(—9;4;11),
u HaiiTu paccroguue ot Toukn S(—3;1;1) 10 9TOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, Tpoxofsmeil depe3 touky M (0; —1; —5) mepneHIuKyIspHO
JIOCKOCTIM —Z + Dy +22 = —2u —x+y+ 2= 2.

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

A(1;8;9), B(3;11;10), C(4;13;11).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
3r+y+22+1=0
8r+y+32+7=0"

12, Haittu mpoeknumio touku M (—25;1; —9) na mrockocts —8x +y — 2z — 12 = 0.

. ATH yroJ MexKIy OpdMoil [ 1 == = #— = =2 § IJIOCKOCTbIO T : 4x —4z—8=0.
13. Ha 0J1 Me oit [ I_f y_24 Zl5 OCKOCTBIO T : 4 + 4 0

14. Ha mrockoctu gan tpeyroasunk ABC ¢ Bepmunavu A(—3; —3), B(2;7) u C(—7; —5). Tpebyercst:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTH JIJIMHY BBICOTHI, OMYyIeHHOi 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 TBM2-12B.
BapmanT 10.

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. Jokazarh, uTo BeKTOPHI a(2; 3;5), b(5;5;4), ¢(1;2;5) obpaszyior 6a3uc. Pazmoxuts BexkTop d(9; 10;9)
[0 3TUM BEKTOPaM.

3. Haiitu Kocunyc yria Mexkiay BeKTOpaMu @ = —2m —3n u b = —m —n opu |/m| = 2, |n| = 1,

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(8;0;7),
B(9;1;3), C(10; 3;0).

6. BpluucauTh ma0M@AL TPEYyTroJbHUKA, TOCTPOEHHOINO HA BEKTOpax a = 2m — 3n u b = 3m + 2n

npn [m| =1, |n| =2, (m,n) = §.

7.  Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Bepimuabl B. A(0; —2;3), B(2;0;4), C(8;—4;4), D(7;—3;5).

8. CocTaBuTh ypaBHEHUE IIOCKOCTH, Mpoxojsiieii yepe3 touku A(2;5;1), B(9;7;,—2), C(—3;4;3), u
HaiiTu paccroguue ot Touku S(—2;8;3) 10 ITOH MIOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHUs MPsAMOii, mpoxosmeii yepe3 Touxy M (4; —7;0) mapaiieabHo

_ . e -4 _ Yy _ 2—6
IWIOCKOCTH T — Y + 32 = 1 M nepnenukyaspuo upsamoit == = 5 = 2.

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

A(0;2;6), B(3;1;4), C(—8;5;11).
11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
8r+y+2—5=0
T —y —4=0"
12.  Haiitun koopaunarel Touku M, cummerpuanoit Touke M(—1; —1; —2) OTHOCHTENBLHO TIOCKOCTH
3r+4y + z = 4.

13.  Haittu yron mexay upsmoii [ : ””T_5 = % = # U IJIOCKOCTBIO T @ —x + 4y + 22 = —T7.

14.  Ha wiockocru jan rpeyroibuuk ABC' ¢ Bepiunamu A(3;3), B(24;6) u C(—9; —9). Tpebyercs:
a) HanmcaTh obmue ypasuenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 11.

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. Hoxkazatn, uto BekTOpHl a(—6; —5; —5), b(2;1;1), ¢(—3; —6; —5) obpasyior H6a3uc. Paznokurh Bek-
Top d(—7; —1; —2) 10 3TUM BEKTOpaM.

3. Haiitn xocumyc yria Mexay BeKTopamMu @ = m —4n u b = m + 3n upu |/m| = 2, |n| = 1,

() = 2.

4. Haittu np, @, npu ¢ =bu y = a + ¢, rae a(7; —7;5), b(—4;4; =3), ¢(—10;10; -9).
5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, eprieH K yasipaoro mwiockocrn AABC, tae A(0;4;5),
B(1;9;4), C(1;2;5).

6. BpraucanThb 1mI0ma/ b TPeyroabHuKa, TOCTPOEHHOIO Ha BeKTOpax a = 3m —n u b = 3m — 2n upn

im| =4, |n| =4, (m,n) =%

7. Boruncaunrs 06bem TeTpadapa ¢ BepmuHamu B Toukax A, B, C, D, mwromaab rpaaun ABC u BBICOTY,
ONYIIEHHYIO HA 3Ty I'palb u3 Bepmuubl D. A(—2; —1;—4), B(—2;1;5), C(—4;4;1), D(—1;—3;-2).

8. Bagana mumpammaa SABC xoopaunaramu Bepima  A(7;—2;—9), B(8;5;-9), C(8;3;-8),
S(=7;4;=T7):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TPOXosIieii yepe3 Touky M (1; —6; —3) mapasanespbHo mpsiMoi

x—2 _ y—1 _ 248 _
5 = 5= = 57 ¥ IepueHuKyIApHO IIOCKOCTH —7x — ¢y + 2 = 0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IPAMOid, ecau
A(9;9;2), B(2;19;5), C(11;6;1).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON

r —y —2z+16=0

4o —3y— 2z +23=0"

12. Haiitu woopmuuarsr Touku M, cummerpudaoit Touke M (5; —1;8) OTHOCHTENBHO IIOCKOCTH
3 —9y +8z—11=0.

z+6
4

13. Haittu yron mMexxay npsiMoii [ : % ztd

= 5 W MJIOCKOCTHIO T : —2x +y + 22 — 2 = 0.

14.  Ha mockoctu man tpeyronbauk ABC' ¢ Bepmmnamu A(2;2), B(0; —12) u C(—6;10). 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 KoopauHATH TOUKH E — mepecedenust npaMuix (1) u (11);

(

’K) HAWTH KOODAUHATH TOUKH F, CHMMETPUIHON Touke B oTHOCUTETHHO Npsimoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 12.

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. Hokazatnb, uro BekTopsl a(l;2; —3), b(—3; —3;5), ¢(—2; —2; 3) obpasyior 6azuc. Pa3moxurs BEKTOP
d(—4; —3;7) Mo 9TUM BEKTODaM.

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

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

6. BoraucanTs mwiomaab mapaJsuiesorpaMmMa, MocTPOeHHOI0 Ha BeKTopax @ = —m +3nu b =m +2n

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

7. Bbramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
ONYIIEHHYIO Ha 3Ty rpanb u3 Bepiuabl C. A(9; —9;2), B(13;—12;1), C(2; —4;4), D(6;—19;3).

8. CocraBuTh ypaBHEHHe IIOCKOCTH, TIpoxosiiieil yepe3 Touku A(—1;8;2), B(6;10;3), C(—5;7;2), u
Hafitu paccroguue ot Touku S(7;7;0) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, MPpOXojsiieii yepe3 Touxky M (7;4;0) nepnenauKyaspHo mI0C-
KocTaM —x — 3y +42z —7=0u —2x — 4y + 5z = 3.

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

A(2;4;7), B(—6;—1;4), C(—1;2;6).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
r —=2y+ 2z —2=0
—3r+5y—22+4=0"

12. Haittn woopmunarsr Touku M;, cummerpuanoii touke M(6;0; —4) OTHOCHUTENBHO ILIOCKOCTH
—Tr—y+4z+25=0.

13.  Haittu yron mexay upsmoii [ : x_—_17 = _il?’ = ZIg U IJIOCKOCTBIO T @ 3z — 4y + 42 = 3.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epuunamu A(—4;4), B(—6; —7) u C(8; —20). Tpebyercsi:
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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 13.

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 oTHOIIeHuun 3 : 2.

2. Hokazatb, uto BekTOpbl a(2;5; —1), b(—5; —4;3), ¢(—5;2;3) obpasyior 6azuc. Paziokurh BeKTOP
d(5; —8; —3) mo STUM BEKTOPaM.

3. HaiiTn Kocumyc yIiia MesKIy BeKTOpaMH @ = 2m —n u b = —Tm + 3n upu |m| = 1, |n| = 2V/3,
() = =

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(6;1;9),

B(8;—-2;2), C(7;0;5).

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

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(6;1; —8), B(—2;4; —11), D(3;2;-9), E(—1;2; —10).

8. Bagana mupamuga SABC koopmumuaramu wepmmn A(—4;0; —2), B(-3;3;-3), C(—5;-7;0),
S(=5;=3;7):
a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH 7, Npoxojsrieii yepe3 touky M (—4; —10;4) neprneHauKyasipHO
IJIOCKOCTIM 32 — Y + 2 = —bH u 2x — 2y + z = 0.

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOI IpAMOid, ecau
A(8;2;8), B(1;4;5), C(4;3;6).
11. llpuBecTrn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON
r+5y+ 2z —9=0
r+4y+22+2=0
12.  Haiitu xoopamuarel Touku M, cummverpuanoit Touxke M (1; —4; —2) OTHOCHTETHHO IIIOCKOCTH

—x —z=4.

13. Haittu yroa mMexay mpsamoii [ : % = 3’2;4 = Z:14 7 TJIOCKOCTHIO 7 @ —x + 4y + 42 — 14 = 0.

14.  Ha mockocru man tpeyroabauk ABC ¢ epmmunamu A(—2;2), B(—23;5) u C(4; —4). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 14.

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

2. Hoxkazatn, uto BekTOpHI @(2;—2;1), b(0; —1;2), ¢(3; —2;0) obpazyior 6asuc. Pa3moxuTh BeKTOP
d(—5;2;3) Mo STHM BEKTOPAM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMH @ = —5m —2nu b= —2m —n upu /m| = 1, |n| = 2v/2,
——\ _ 3

(mvn) - 1

4. Haittu np, @, upu ¢ = b u y = 2a + ¢, vae a(4; —5;5), b(—3;5; —7), c(—5;14; —12).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(3;2;9),
B(4;—-3;10), C(5; —6;12).

6. DBbraucauThb 1WI0MaAb TPEYTroJbHUKA, MOCTPOEHHOTO HA BeKTOpax @ = —4dm +nu b = —4m + 2n

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 3Ty rpab u3 Bepimabl Ay, A(2;2;9), B(2;1;11), D(5;3;6), A1(9;5;2).

8.  Bamana mupamuna SABC koopmuuaramu pepumn A(5;—9;—9), B(6; —6;—9), C(6;—11;-8),
S(—6;5;—3):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

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

z—6 __ y—1 __ 2 —
= = %5 = 3 ¥ IepUeHJIUKYIAPHO IIOCKOCTH —T + Y + 2 + 6 = 0.

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

A(3;5;9), B(1;2;14), C(0;0;17).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSMOif
dr 49y —24+25=0
—3r—Ty+2z—18=0"

12.  Haiitu npoexruio roukn M (—28; —30; —28) Ha mrockocTh 92 + 8y + 8z + 89 = 0.

13. Haittu yroa Mexkay mpsamoii [ : I_—? = _if’ = % U IWIOCKOCTBIO T @ ¥ — 2y — 3z = 3.

14. Ha mrockoctn man tpeyroabauk ABC ¢ sepmuaavu A(1; —5), B(2;2) u C(5; —9). Tpebyercs: (a)
HamucaTh o0Ine ypapaerus npsmbix AB uw AC

6) maiitu puHy Meauansl BD:;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

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

(

(

(

(n) mamucarb obriee ypapaenne ouccekrpuck yriaa BAC,

(e) maiiTu KoopMHATHl TOUKH F — mepecevenus npaMuix (1) u (11);
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 15.

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. Hokazath, uro BekTOpHl a(—2;2; —1), b(—1; —3;2), ¢(2; —4; 3) obpasyior 6a3uc. Pa3moxuth BeKTOP
d(4;2;2) mo 5TUM BEKTOPaM.

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

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

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

B(4;11;4), C(1;—1;6).

6. Borumcants miomnaib napasueiorpaMMa, TOCTPOEHHOT'0 Ha BEKTOpax @ = 3m+2nu b = —4dm—4n

21

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

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Bepmuubl P. P(13;5; —2), Q(8;3;3), R(18;6;—5), S(10;4;0).

8. Bamana nupamuga SABC koopaunaramu sepruua A(7;8;—2), B(9;1;-9), C(6;11;2), S(1;7;1):
a) cocTaBUTh ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb KAHOHUYECKHUE YPaBHEHNUS IPAMOii, Tpoxosiiieii yepe3 rouky M (3; —3; —1) mapaJsuiesbHO
z+4 _ y+6 _ z—4

IJIOCKOCTH 32 + 2y = 6 1 HePHeHJNKYIAPHO NPAMOI = 1 —-

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

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

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
9r 4+ 8y —32—20=0
4r+3y— 2z — 6 =0

12.  Haiitu koopaunarsl Touku My, cummerpudnoii rouke M(—9; —5; —15) oTHOCUTEIBHO ILJIOCKOCTH
—4dxr — 3y — 72429 = 0.

13.  Hafitn yron mexuy npamoit [ : § = %4 = Z:15 7 TJIOCKOCTHIO 7 @ br — 2y — 3z = 0.

14.  Ha mockoctu man tpeyroabauk ABC' ¢ Bepmmaavu A(—2;—5), B(—17;—10) u C(—10; —29).
Tpebyercst: (a) manncary obine ypapaenns npsambix AB u AC;

6) maiitu pauHy Meauansl BD:;

B) HAWTH JJIMHY BBICOTHI, OMyTeHHO 13 Bepiuubl C';

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HalTH KOODJAUHATH TOUYKH F', CHMMETPpUIHON Touke B oTHOCHTE BHO Mpsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 16.

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

2. Hoxkazatn, ato BekTOpsl a(—4; —4; —1), b(—1;4; —5), ¢(2; —3;5) obpasyior 6a3uc. Paznokurh Bek-
top d(5;10; —3) 1O 3TUM BeKTOpaM.

3. HaiiTu KoCHHyC yIIa MeKIy BEKTOpaMHu @ = —m — 2n u b = 5m + Tn upu |m| = 2, |n| = /3,
(m,n) = .

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(6;9;5),
B(10;6;6), C(1;13;5).

6. BwraucanTs mioma s napasue/iorpaMMa, MoCTPOeHHOTO Ha BeKTopax @ = —m+n u b = 2m + 3n

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

MIEHHYIO Ha 3Ty Tpanb u3 Bepuuabl Ay, A(—7;0; —7), B(—3; —5;—16), D(—9;1;-9), A;(—8;2; —1).
8. CocraBuTh ypaBHeHHE ILIOCKOCTH, Npoxojsiieil dwepe3 touku A(—6;9;—1), B(—8;10;0),
C(—11;8; —1), n maiitu paccroguue ot Toukn S(—7;7;0) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHWE IIOCKOCTH T, Tpoxofsmeit yepe3 Touky M (—3; —9; —10) mapasieabHo mpsi-

z—1 __ y+1 __ 248 z+3 __ y—2 __ z+1
MBbIM e e u e _0 .

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

A(5;1;6), B(8; —157), C(1;4;4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
204+y+52+28=0
T Hy+z+3=0

12, Haittu mpoeknuio toukn M (—28; —4;21) na mwrockoctb —9x — 3y + 5z = —91.

13.  Haitrn yron mexay npsmoit [ : 222 = yt6 _ =6

I = &7 ¥ WIOCKOCThIO T @ =5z +y — 2z — 15 = 0.

14. Ha mnockoctu gan tpeyroasuuk ABC ¢ Bepmuuamu A(1; —4), B(7;—21) u C(19; —16). Tpebyer-
cst: (a) manmcarb obiue ypasaenus nupsambix AB u AC;

6) maiitu nauHy mMeauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepHeHuKyasipa K cropore AC

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 17.

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 oTHOIIeHUHU 3 : 2.

2. Hokazatb, uto BekTopol a(3;4; —4), b(—4;—3;1), ¢(5;4; —2) obpasyior 6azuc. Pa3iokurh BeKTOP
d(2; —1;5) Mo STUM BEKTOpPaM.

3. HaiiTu KocHHYC yIriIa MexKIy BeKTOpaMI @ = —3m —3n u b = —m +n upu |m| = /2, |n| = 2,
() = 5.

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(0;6;1),

B(1;-1;1), C(—1;14;2).

6. BbruumcauThb mwiomnaib mapasiesiorpaMma, moCTPOeHHOTo Ha BeKTopax a =4m —3nu b=3m+n
upn [m| =1, [n| =1, (m,n) = 7.
7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmuHaMu B Todkax Aq, As, Az, Ay, mmomanps rpann A; A Ay
W BBICOTY, ONYIIEHHYIO Ha 3Ty rpadb u3 Bepmmubl Az. A;(8;6;—8), Ay(16;5;—6), As(11;6;—7),

Ay (13;8;—11).

8. CocTtaBuTh ypaBHEHHe ILTOCKOCTH, mpoxomsieii wepe3 toukum A(3;0; —10), B(6;—1;—12),

C(1;1; —9), u maiitn paccrosiame ot Touku S(8; —6; 1) 710 9TOH MIOCKOCTH.

9. CocraBuTb ypaBHeHHE IJIOCKOCTH T, Mpoxo/diieii yepe3 Touky M (—8; —5; —6) mepreHuKyasipHO
IJIOCKOCTSIM 20 — 2y — 2+ 1=0n oz —y =28

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

A(1;5;6), B(3;4;5), C(—=2;7;7).

11. llpuBecTn K KAHOHHYECKOMY BUJy OOIIME YpaBHEHHS IIPAMO
r+y—z—10=0
—32x—2y+92+18=0"

12.  Haiiru koopaunarsr touku My, cummerpuanoii Touke M (4;2;—1) OTHOCHTENBHO ILJIOCKOCTH
—Tr+3y+ 8z —31=0.

z—6 y—4 _ 245
1

13.  Hafitn yron mexuy npamoii [ : %= -

7 MJOCKOCTHIO T : —3x — 2y — 62z +4 = 0.

14.  Ha mockoctu nan tpeyroiabank ABC' ¢ sepmunamu A(4; —1), B(27;6) u C(12;7). 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 reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 18.

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. Hokazatb, uto BekTopol a(2; —5;1), b(0; —1;5), c(1; —2; —5) obpasyior 6azuc. Paziokurh BeKTOP
d(3; —10;5) mo 3TUM BEKTOpaM.

. Haiitu xocunyc yria mexmay BektopamMn @ = —m +n u b = —2m —n upu /m| = 1, |n| = 2,
.\ Q_ﬂ.
m,n) = 5.

3
(
4. Haittu np,z, npu z =bu y = a + ¢, rae a(—7;-2;4), b(—2;4; -1), ¢(2; =3;1).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(6;2;9),
B(5;3;6), C(2;5;1).

6. DBoraucantd miomaaps napaJjiesorpaMma, MoCTPOEHHOTI0 Ha BeKTopax a = —m+3nu b =4m+3n

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

7. Borumcaunrs obbem mapasienenunena A A, AsAyBi By Bs By, miomans rpann Ay AsAz A, u BBI-
COTY, ONYIIEHHYIO Ha ITy I'paHb U3 BepmuHbl Bi. A;(—6;—7;—=8), As(—6;—8;—5), A4 (—9;—-9;—-2),
By(=7;—-17;,—6).

8. Bamana mupamuga SABC koopmunatamu seprimn A(—2;—8;—4), B(—7;—5;-3), C(6; —12; —5),
S(—4;—8;4):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogHue ot Beprutbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHeHUe ILIOCKOCTH 7, MPOXoJdiieii yepes Touky M (7;6;2) mapauieJbHO TPAMBIM

z+6_y72_gnx+l_y+7_z+4
5 -3 5 6 -~ -5 8 °

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

A(2:6;0), B(3;5;—2), C(5;4; —5).

11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM
r+3y—3z— 3 =0

r+4y—5z—-11=0
12.  Haiitu npoexruio touku M (—18; —48; 1) ma wrockocts 4z + 10y — z + 85 = 0.

13.  Haitrn yron mexy npamoit [ : 5 = 3’4;4 = % 7 TJIOCKOCTHIO T @ o + 2y — 2 = —8.

14.  Ha miockoctu nan tpeyroibank ABC' ¢ sepmunamu A(—5;4), B(15;14) u C(3;0). Tpebyercs:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 19.

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 orHOIEeHHH 2 : 1.

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

. HaiiTir Kocumyc yria MexIy BeKTOpaMu @ = —m —n u b = 4m +n upu |m| = 2, |n| = V/2,
——\ _ 3nr
m,n) = .

3
(
4. Haittu np,z, npu ¢ = a u y = b + 3¢, e a(—3;1;2), b(7;10; -9), c(—4; —4;1).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(8;6;5),
B(7;3;-3), C(9;8;10).

6. BorumcauThb maomaab TpeyroJbHUKA, TOCTPOCHHOrO HA BeKTOpax @ = —3m +2n u b = m — 3n
npu |m| =3, n| =1, (m,n) = .

7. Bpranmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mnomanps rpanun A A3 Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpaHb u3 Bepmmabl Ap. A1(8;—2;2), Ay(7;-9;0), A3(8;—17;—1),

8. CocTaBuTh ypaBHEHHUE TLIOCKOCTH, Mpoxosiei depe3 Ttoukn A(7;—9;3), B(9; —10;1), C(8; —8;4),
i HaiiTn paccrosigue ot Touku S(—8;0;6) 0 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Tpoxosiiieil yepe3 rouky M (—10;5;4) napasienbHo mpsiMoit

z+1 _ y—2 _ z+3 _
S = 457 = 55° ¥ UePIeHJUKY/IAPHO IJI0CKOCTH X + 0y — 2 = 1.

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

A(3;6;7), B(—2;4;16), C(6;7;2).

11. llpuBecTu K KAHOHHYECKOMY BHUJLy OOIIME YpaBHEHHS IIPAMON
—6z+3y+22+19=0
rT+y+z2+6=0

12.  Haiitu koopgunarsr touku Mi, cummerpuunoii Touke M (6; —1; —6) OTHOCUTEJIBHO LJIOCKOCTH
—5x — 2y + 7z = —31.

" o7 x43 _ y+3 244
13.  Hafitn yron mexuy npamoit [ @ #52 = L= = ==

7 MJOCKOCTHIO T : 4x — o5y — 4z — 12 = 0.

14.  Ha mnockocru man tpeyronbauk ABC ¢ Bepmmnamu A(—2;4), B(18;14) u C(4;16). 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 TBM2-12B.
BapmanT 20.

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

2. Hokazatb, uro BekTopsl a(—3; —3; 1), b(—2; —2; 1), ¢(2; —4; 5) obpasyror 6a3uc. Pa3noxurs BeKTOP
d(4; —2;5) M0 STUM BEKTOPAM.

3. HaiiTu Kocumyc yriia MexKIy BEKTOpaMHu @ = —m — 2n u b = Tm + Tn upu |m| = 2, |n| = /3,
=

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

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(9; 3;4),

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

6. BpraucmTh mIoma b napauiesorpaMmmMa, TOCTPOCHHOI0 Ha BeKTopax @ = —m—2nu b = —2m—3n
_ _ —=\ __ 27
npu |m| =5, [n| =3, (m,n) = 5.

7. Boramcsaurs obbem napasnenenunena A Ay A3 AyBi By B3 By, miomanb rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO Ha 9Ty rpatb u3 Bepimunbl By. A1(—9;0;1), Ay(—6;—2;6), Ay(—14;3; —8), B1(—8;—1;3).

8. 3amana mupamuga SABC koopaunaramu sepiiua A(—9; —9; —2), B(—7;—10;3), C(—12; —-7; —10),
S(6; —2; —2):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXOJsiiieil yepe3 Touky M (8;4; —6) napaiieabHO IPAMbIM

x+7_y76_z72H§_y72_zfl
-1~ -1 — 0 1 -4 -1

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

A(2;0;2), B(—2;—3;1), C(=7;=7;0).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMO
r—y —z2+14=0
T+ 3y —-10=0"

12.  Haiitu koopauuarer Touku My, cummerpuanoii Touke M (0;2; 10) 0THOCHTENIBHO IOCKOCTH 3T +
4y +72+33=0.

13. Haittu yroa mMexiay mpsamoii [ : %*28 = y%g = - M IJIOCKOCTBIO T : —2 —y + 2 — 5 = 0.

14. Ha mrockocru mgan tpeyronbank ABC ¢ epimmnamu A(—1;2), B(—7;19) u C(—5; —4). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 21.

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. Hokazatb, uto BekTopnl a(—3;2;1), b(4; —2; —1), ¢(0; —1;2) obpasyior 6azuc. Paziokurh BeKTOP
d(—6;0;5) Mo STHM BEKTOPAM.

. Haiitu xocumyc yrma mexay BekTopamu @ = —2m +n u b = —m + n upu |m| = 2, |n| = 3,
— T
m,n) = 3.

3
(
4. Haittu np, @, npu © = 3a +cn y = b, e a(—5;1;3), b(6; —3; 1), c(19; —8; —3).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(3;0;0),
B(6;5;1), C(5;3;1).

6. Borumcantbh mioma b napaJiiesiorpaMMa, IIOCTPOEHHOTO Ha BEKTOpax a = —2m + 2n u b =

_ _ — =\ __ 37
—3m —2n upu |m| =1, |n| =3, (m,n) = .
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty TpaHb u3 Bepuunbl F. A(2; —2;—4), B(9;0; —1), D(0; —1;—4), E(6; —2; —3).
8. CocTaBuTh ypaBHeHUE IIOCKOCTH, Mpoxojsiieii yepe3 touku A(7;1;—2), B(6;—1;2), C(6;0;1), u
HaiitTu paccrosguue ot Touku S(5; —7; —6) M0 ITOM TIOCKOCTH.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOsmeil depe3 Touky M (—5; —4; —9) mapauienbHo mpsi-

e z—4 _ y—2 _ z46 _
MOl #= = 425 = 2 W nepnenIuKyagpHO NI0CKOCTH T + 5y = —4.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(4;6;9), B(9;9;2), C(—3;2;19).
11. TlpuBecTn K KAHOHUYIECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
3r+5y—22+ 8 =0
—x+y+2z—-18=0

12. Haiitu xoopmuaarsl Touku M7, cummerpuanoir touke M (0; —4;3) OTHOCHUTEJBHO ILJIOCKOCTH
? bl bl

—y —3z=0.

13.  Haittu yron mexay upsmoii [ : %“5 = # = %1 1 IJIOCKOCTBIO T @ —x — 2y + 2 4+ 10 = 0.

14.  Ha nuockocru gan rpeyroiasuuk ABC ¢ sepmunamu A(1;1), B(11; —4) u C(9;5). 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#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 22.

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

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

. Haiitn kocunyc yrima mexay Bektopamu @ = m +n u b = —bm + 2n npu /m| = 1, |n| = 2,
m,n) =2

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

6. BpraucanTh 1m101a/ib TPeyroibHIKa, TOCTPOEHHOTO Ha BeKTOpax a = 2m + 3n u b = 3m + n upn
_ _ — =\ __ 5w
‘m’ =2, |n’ =2, (man> — 6

7.  Borumcomrb 00beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, OIYIIEHHYIO Ha 3Ty Ipadb w3 Bepumubl Az. A;(—3;—7;—6), As(4;—2;0), As(—7;—12; —10),
Ay(—4;-9;-7).

8. Bamama mupamuna SABC koopaunatamu sepriua A(10; —4;4), B(11; —5;3), C(9; —2;10), S(6;2;6):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXOJsiiieil yepe3 Touky M (6; —4;6) napaiieabHo IpAMbIM
z _y—2 _ z—4 46 _ y=5 _ z+3

z—6
3 2 2 1 1 3

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

A(4;6;6), B(5;9;4), C(2;1;9).

11. IlpuBecTn K KaHOHHYECKOMY BHJy OOIIHe ypaBHEeHHd IPAMOM
—9r+y—22+19=0
—br+y—z+9=0"

12.  Haiitu koopauuarsr Touku M, cummerpuanoii Touke M (5;2; —1) oTHOCHTENBHO TIOCKOCTH 9T —
Sy —4z+22=0.

o3 = 428 = 228 y qiockocThio T 1 2% + 2y — 3z = 0.

13. Haittu yroa mMexay mpsamoii [ :
14. Ha mnockoctn gau tpeyronbauk ABC ¢ Beprmmnamu A(1; —4), B(—12;5) u C(—11; —8). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 23.

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, uro BekTOpH a(3; 3; —2), b(—5; —4;3), ¢(—1; —3; 0) obpasyror 6a3uc. Pa3moxuts BeKTOP
d(—4; —4;4) mo 3TUM BEKTOPaM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMH @ = —m — 4n u b = —2m — 5n upu |/m| = 2V/2, [n| = 1,

—_— 371-
(m,n) = <.
4. Haittu np,z, upu ¢ = b+ 2c n y = a, rae a(2;2; -5), b(=7;-7;9), c(3;4; =7).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;7;8),
B(11;10;13), C(4;5:5).

6. BorumcauTh miomaib TPeyroabHIKa, IOCTPOCHHOIO HAa BEKTOpax @ = —2m+nu b = —m —n

_ _ ——=\ __ 57
npu |m| =4, [n| =1, (m,n) = F.
7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'panb u3 Bepmunubl A. A(7;2;2), B(0; —5;1), C(4;0; —1), D(—2;—7;2).
8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsiieii yepe3 touku A(—8;4;6), B(—7;7;7), C(—6;8;9), u
naiitu paccroguune ot Touku S(1;0; —6) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXosiieit depe3 Touky M (9; —4;5) mapaaiesbHo mTpsiMbIM
z—4 _ y+4 __ z z+4 _ y+1l _ z2—2
= T _—= = —=.

-7 — 7% 2 4 5
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(2;7,8), B(3;8;7), C(—4;2;15).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
r—9y—2—6=0
x— 8y —7=0"

12. Haiitu koopauuaTe Touku My, cummerpuanoit touke M (11; —8; 8) orHocurebHo mwIockocTa 9 —
Ty 4+ 8z = —T2.

13.  Haittu yron mexay upsmoii [ : x_—_25 = _i28 = % U IWI0CKOCTBIO T : —3x + 2y + 22 = 15.

14.  Ha nuockocru gan rpeyroiasuuk ABC ¢ Bepmunamu A(—2;4), B(0;15) u C(0;0). Tpebyercs: (a)
HamucaTb obIne ypapuerus npsmbix AB u AC
6) Haiitu nauHy Meauanbl BD;

B) HAUTH JJIMHY BBICOTBI, ONyIeHHON 13 Bepiruabl C'

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(8)
(r) nanucaTh oblIee ypaBHEHHE CepeUHHOTO HepHeHIuKyasapa K cropone AC
(
(e) maiftn KoopaUHATHI TOUKH F — nepecedenns: npaMeix (1) u (x);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 24.

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. oxkazarp, uro Bektopnl a(2;1;5), b(5;3;3), ¢(5;3;—3) obpasyor Gazuc. Paznokurh BEKTOp
d(3;2;4) mo 3TUM BEKTOpaM.

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

m,n) =

3
(
4
5

ol =

. Haittn np, @, nipu = b+ 2c u y = a, rae a(5;2; -3), b(—9;1;6), c(2;1; —-1).
. Haiitu koopamHaThl e IMHIIHOTO BEKTOPA T, lepleHauKyasapHoro miockoctu AABC, rue A(2;7;0),
B(3;6;0), C(4;—3;1).

6. BpraucguTh mIoma b napauiesiorpaMmmMa, IOCTPOCHHOr0 Ha BeKTopax @ = —2m—nu b = —4dm—4n

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

7. Boramcaurb o6bem TeTpasapa ¢ BepimHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepiuabl R. P(4;—5;2), Q(6;2;4), R(4;—2;4), S(5;3;5).

8. Bagana nupamuaa SABC koopaunatamu sepurun A(5; —9;1), B(3;—8;2), C'(4; —10; 1), S(0; —4;0):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh KAHOHUYECKHE YDaBHEHUs NPAMOIl, npoxojsiieii yepes rouky M(—10;—9; —7) napaJ-

o _ . z—5 _ y+6 __ z+3
JIEJIBHO NJIOCKOCTH DX — Y — 32 = —4 U NePHeHJUKY/IAPHO NpaMoii = = = = ==,

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(6;6;2), B(—1;9;1), C(1;8;1).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
r+y +5=0
— T2 4+3y+2+9=0"

12.  Haiitu koopgunars Touku My, cummerpuunoit Touke M(—4; —1; —2) OTHOCUTE/BHO MLJIOCKOCTH
or — 3y — 2z = 6.

13. Haittu yroa Mexkjay mpsamoii [ : %2 = %7 = Z:41 7 TJIOCKOCTRIO T @ —% + Yy — 2 = —6.

14. Ha mwrockocru gan tpeyroiabauk ABC ¢ Bepmmnamu A(1; —1), B(19; —2) u C'(—7; 11). 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 TBM2-12B.
BapmanT 25.

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 orHomenuu 1 : 2.

2. Hoxasarb, uto BekTopnl a(—1;—2;5), b(—3;—4;1), ¢(—1; —1; —3) obpasytor 6azuc. Pazioxurs
BekTOp d(—6; —8;0) 10 9TUM BEKTOpaM.

3. Haijitn Kocunyc yria Mek/Iy BeKTOpaMn @ = —m +2n u b = m —n npu /m| = 4, |n| = 2,
(m.m) = 3.

4. Haittu np, @, npu ¢ = a u y = 2b + ¢, tae a(—1; —5;2), b(2;5; —2), c(—8; —16;7).

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

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

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepmuabl Ay, A(9; —6;3), B(12; —10;3), D(11; —5;0), A1(8; —2;1).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsieii depes touku A(—3;—8;—5), B(—4;—7;-5),

C(—8; —6; —4), u naiitu paccrostaue ot ToIKH S(3;3;6) 10 ITOM TIOCKOCTH.

9. CocraBuTh ypaBHEHHEe IJIOCKOCTH T, TPOXodiieit depe3 Touky M (9;7; —1) mapaaieabHo mpsaMoi

z+5 _ y—=2 _ z—1 _
—] = ‘=7 = T3 U ICepUeHAUKYIAPHO IJIOCKOCTH —T + Y + 2 = D.

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

A(1;0;9), B(3;3;14), C(—2; —4:2).

Y

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
- +y+22-3=0
—2r4+y+T72-2=0"

12. Haittn woopaummater Touku Mp, cumMerpmanoil Touke M (4;2;21) OTHOCHUTESBHO IIOCKOCTH
y+92+4+14 = 0.

13.  Haittu yron mexay upsmoii [ : ””T_5 = _if = -5 M IJIOCKOCTBIO T : & — 4y + 42 =T7.

14.  Ha wiockocru pan rpeyroibiuk ABC ¢ Bepumunavu A(1; —4), B(6;11) u C(3; —10). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;
0) maiiTu aauny meauann BD;

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 26.

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 1 : 2.

2. Hokazatp, ato Bektopnl a(l; —1;—2), b(—3;4;2), ¢(—1;2;1) obpasyior 6azuc. Paziokurh BeKTOP
d(7; —6; —3) Mo STUM BEKTODaM.

3. Haiitu xocumyc yria Mexay BeKTopamu @ = 6m —3n u b = m —n npu /m| = 1, |n| = 2,
() = &

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

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

B(10;3;5), C(11;9;6).

6. Borumcauth mwiomais napaJuie/iorpaMmMa, TOCTPOEHHOTO Ha BeKTOpax @ = 4dm +nu b=4m —n

npu |m| =3, |n| =3, (m,n) = 7.
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty Tpadb u3 Beprmubl Ay, A(—8;—9;0), B(1;—7;6), D(—11; —11; —=3), A;(—12; —-8; —1).
8. CocrtaBuTh ypaBHEHHe ILIOCKOCTH, MPoxosiiieil depes Touku A(4;10;3), B(1;11;2), C(0;11;1), u
HaiiTu paccrosguue ot Touku S(8; —5; —5) M0 ITOM IOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE yPABHEHUs TPIMOii, mpoxosimeit gepe3 Touky M (—5; —4;6) napasienb-

. i eox _ y+8 241
HO IJIOCKOCTH —X + 3y = 7 W NepHeHInKYyJIIpHO MPIMOif S = ==

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

A(7;9;2), B(8;7;5), C(6;12; —3).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
—br—y—2z—18=0
9r+y  +22=0

12, Haittu mpoekuuio Touku M (0; —7; —11) ma mwrockocts —bx — y + 22 = 45.

13.  Haiita yron mexay mpamoit [ @ 55 = 2 = % U IJIOCKOCTBIO T @ —2x — Yy — 2 = —8&.
14. Ha mnockoctu pam tpeyronmpuuk ABC ¢ Bepmunamu A(—3;0), B(—21; —26) u C(1; —12). Tpeby-
ercs: (a) Hanmcars obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

(

(

(

(n) mamucarb obree ypapaenune 6uccekrpucel yriaa BAC,

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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 27.

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

2. Hokazatp, ato BekTopnl a(l; —2;0), b(—1;5;1), ¢(—3;2; —2) obpaszyior 6azuc. Paziokurh BeKTOP
d(—7;—5; —9) mo 3TUM BEKTOPaM.

3. HaiiTu KOCHHYC yI/Ia MEYKIy BEKTOpaMH @ = m —n u b = 3m + 2n 1upu |m| = 2, |n| = /3,
=

4. Haittu np, @, npu ¢ =a +cuy =b, rae a(—1;1;-1), b(—4;4; =3), ¢(7; =5;0).

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

B(6;2;8), C(5;2;9).

6. Borumcantb miaomaib napaJuiesiorpaMMa, MOCTPOEHHOI'O Ha BeKTopax a = —4m —4n u b =

—3m +4n 1pu |m| =4, [n| = 1, (m,n) = Z.

7.  Bbramcauth 06beM TeTpasapa ¢ BepuimHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepmuubl Q. P(9;0;2), Q(8; —3;—2), R(14;1;—1), S(17;2; —3).

8. Bamana mupamuga SABC koopaunatamu wepmun A(—1;0;—1), B(0;—7;0), C(—2;2;—1),
S(0;0; =7):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (3;5;3) mapasiesbHO MpsiMOi

z+2 __ y—1 __ z-5 _
= = 45 = %57 ¥ IepueHJuKyIapHo miockoctn —z — 6y + 2 — 2 = 0.

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

A(8;3;7), B(10;—2;6), C(7;6;8).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—x—2y+22+21=0
r+y+z2—2=0

12.  Haiitn koopamuarsl Toukn M;, cummverpuanoil Touke M (—14;7;5) OTHOCHTENBHO IIOCKOCTH
Tr —4y — 5z 4+ 16 = 0.

2=l = ¥ = 2ty iockocTbio T 1 3z — 2y — z + 10 = 0.

13. Haittu yroa mMexiay mpsamoii [ :
14. Ha nmnockoctn man tpeyroabauk ABC ¢ epimunamu A(—4; —2), B(1; —17) u C(20; —10). Tpeby-
ercs: (a) HamucaTh obHe ypasaenus npsgMeix AB u AC;

6) maiitu pauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHO 13 Bepiunbl C;

) HAUCaTh 00MIee ypABHEHNE CePEJIMHHOTO NepreHmKyaapa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 28.

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

2. Hokazath, uro BekTopsl a(—4; —1; —2), b(—3;0; —1), ¢(2; 3; 2) obpasyror 6a3uc. Pa3moxurh BeKTOP
d(—4;3;0) Mo 5TUM BEKTOPaM.

3. HaiiTu KocHmyc yIiia MeKIy BEKTOpaMHu @ = —2m —n u b = —4m — 4n upu /m| = 2, |n| = /3,
T =

4. Haiitu np,z, npu ¢ =b+cu y = a, rae a(—3; -2; -2), b(—4; —4;-9), c(1; 1;3).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(1;1;7),

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

6. Bpl4ucauTh IWIOMAAL TPEYTOJbHIKA, TOCTPOEHHOTO HA BEKTOpPax a = —m —n u b = 4m — 2n upu

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

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty rpanb u3 Bepmuabl Ay, A(0;1;=7), B(3;—1;1), D(—2;6; —12), A;(1; —2; —4).
8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, mOpoxojsinei dwepes rtouku A(1;0;—3), B(—1;—-3;-2),

C'(0; —2; —4), u maiiTu paccrosguue ot To9ku S(—3;5;8) M0 ITOM IOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoxXojsIieil uepes3 Touky M (—1;1;5) nepnenaukyasapHO mI0C-
kKocTtaM 4r —y+ 2= —-3nx —y =06.

10.  CocraBurb ypasuenue npsimoit AB wu mHaiitu paccrosame or Touku C' 0 9TOH TPAMOi, ecan
A(4;1;7), B(10;0;2), C(11;0;1).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
de —y+32+2=0
3r—y+22+1=0

12, Haittu mpoeknumio touku M (—30; —22; 27) ua mwiockoctb —7x — 6y + 9z + 79 = 0.

13.  Haittu yron mexmay npsmoit [ : %7 = y%? = zT-|—2 1 IUIOCKOCTBIO 7 @ 22 +y + 22+ 3 = 0.

14.  Ha mrockoctu gau tpeyroasuuk ABC' ¢ sepmuuamu A(3;0), B(21;1) u C(—1; —6). Tpebyercs:
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 TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO TpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 29.

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(—3;1;1), b(2; —3; —2), ¢(6; —1; —2) obpasyror 6a3uc. Pa3moxuth BeKTOP
d(1;3;1) mo 5TUM BEKTOpaM.

3. HaiiTu KOCHHYC yIJIa MeXKIy BeKTOpaMu @ = m +2nu b = —2m —n opu |/m| = 2, |n| = V/3,
=

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

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(8; 3;3),

B(17;5;6), C(—2;0; —1).

6. Beramcaurs miromap mapaJiesorpaMmMa, MoCTPOeHHOTO HA BeKTopax a =m —nu 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 9Ty rpanb u3 Bepmuabl Ay, A(—5;—2;8), B(—2;3;12), D(—4;-9;6), A1(—5;1;9).

8. Banama nupamuaa SABC koopaunaramu sepinun A(3; —5;6), B(8; —2;5), C(7;—4;6), S(—5;5; —4):
a) cocTaBUThH ypaBHenue miockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, Mpoxo/siieil yepe3 touky M (—1; —8; —6) mapaJuiejgbHO mpsi-

z—3 _ y—6 __ z4+5H z—6 _ y—5 _ z—4
MBIM = =" = 5 U =7 =% = =5~

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(1;4;6), B(0;5;4), C(=3;7;—1).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl

—2z+y+52 =0

—3x+y+72—-3=0"

12, Haiiru npoekuuio rouxku M (6;16;24) na mwiockocts —r — 3y — 92 — 3 = 0.

. . —1 —
13.  Haittu yron mexkiy npamoit [ 1 % = 4= = 2_28 U IJIOCKOCTBIO T @ —x —y — 2+ 4 = 0.

14. Ha nsockocru pan tpeyrosbuuk ABC ¢ Bepuimnavmu A(—2; —5), B(28; —15) u C(—8; —7). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsivbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
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 menut pedpo DD; B orHOIEHHH 2 : 3.

2. Hokazatnb, uro BekTOpHI a(4; —3; —2), b(—3;2;3), ¢(2; —2; —3) obpasyior 6a3uc. Pa3moxurh BeKTOP
d(0;1;4) mo 3TUM BEKTOpaM.

3. HaiiTu KocHHYC yIr/Ia MexKIy BeKTOpaMu @ = —2m + 3n u b = 5m — 5n npu |m| = 2, |n| = V/3,
(m,n) = §.

4. Haittu np,z, npu ¢ = b u y = a + 2¢, rae a(9;6;4), b(1; —4;2), c(—2; —1;-2).

5. HaiiTu KOOpMHATE! € JMHIYHOTIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(9; 8; 8),

B(11;7;8), C(2;7;7).

6. Boraucaurh maomaab TpeyroabHIKa, TOCTPOEHHOI'0 HA BeKTOpax @ = —3m +2nu b = —3m +4n

npu [m| =1, |n| =2, (m,n) = §.

7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl Q. P(5;2;0), Q(7;—1;—=5), R(7;2;1), S(4;7;9).

8. Bamana mupamuga SABC koopmuuaramu pepumun A(—1;10;—3), B(8;11;-3), C(—5;9;—-2),
S(5;0; —8):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXOsiiieil yepe3 Touky M (7;2; —3) napaieabHO IPAMbIM
=3 __ y—2 _ z x—1 _ y+4 _ 242

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

A(8;8;2), B(5;0;7), C(10;13; —1).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMO
r— Ty — 2z +16=0
—r+10y+22—-19=0"

12.  Haiitu xoopamuarsl Touku M, cummverpudnoit Touke M (3; —1; —4) OTHOCHTETHHO IIIOCKOCTH
3r 4+ 8y + 7z = 34.

28 — ¥ = 25y mrockoerbio 1 @ — 3y — 22 + 10 = 0.

13. Haittu yroa mMexay mpsamoii [ :
14. Ha nmockocrn gan tpeyroabank ABC' ¢ Bepmmmuavu A(—4; —2), B(—26;29) u C'(0; —4). Tpeby-
ercst: (a) HamucaTh obume ypasHenusi npsiMbix AB u AC,

6) maiitu pauny Meguansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyeHHO 13 Bepiunbl C;

) HAanmcaTh o0MIee ypaBHEHNE CePEJIMHHOTO NeprenmKyaapa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODAUHATH TOUKH F, CHMMeTPpUIHON Touke B oTHOCUTETHHO NpsiMoii AC.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
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 nenut pedpo B;Ci B orHOIeHHN 3 : 2.

2. oxkazarp, uro Bextopnl a(5;2;—3), b(3;1;3), ¢(3;1;1) obpasyor Gazuc. Paznokurh BeKTOp
d(4;1;8) mo 3TUM BEKTOpaM.

3. HaiiTi KocHmyc yraa MexKIy BeKTOpaMI @ = —bm +nu b = —3m +n upu |m| = 1, |n| = 2V/3,
() = =

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

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

B(8;8;10), C(9;9;12).

6. BpraumcanThb miaoia b TpeyroJbHIKa, ITOCTPOEHHOIO Ha BeKTOpax @ = m — 3n u b = m + 2n upn

m| =2, |n| =4, (m,n)=Z.

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepimuabl P. P(11;—4; —3), Q(4;0;4), R(—1;—1;8), S(6; 1;2).

8. Bamana nupamuga SABC koopaunaramu sepiuna A(2; —2;6), B(4;0;5), C(1;—5;8), S(3; —6; —7):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) HaiiTu paccrosiHue or Beprnabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIJIOCKOCTH T, HPOXoJsiieii yepes Touky M (4; —6; —2) napaJuiesibHO HPsIMbIM
z+1l _ y+8 _ z—4 I z4+7 _ y+2 247

-5 1 1 6 -1 0

10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(1;4;6), B(3;3;6), C(—8;9;7).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl

—2r—y—2+22=0

—3r+y +16=0

12.  Haiiru npoekuuio rouku M (—8;29; —22) na mwiockocrs 3x — 10y + 9z + 132 = 0.

o o 7. x—4 __ y+5 __ z—6 . _
13.  Halfiru yroa mexjy upamoit [ : #= = £= = == u miockocrbio 7 : 6z + 3y — 2 — 4 = 0.

14.  Ha wiockocru jan rpeyroibuuk ABC' ¢ Bepimnamu A(—5;3), B(12;9) u C(7; —5). 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 reomerpusi» 2021. ['pynma TBM2-12B.
BapuanT 32.

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 3 : 1.

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

3. HaiiTi KocHmyc yriaa MexIy BeKTOpaMi @ = —6m +3nu b= —m +n upu |m| = 1, |n| = 2v/2,
(7w = .

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

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, Iepiien uKyasipaoro mwiockocrn AABC, tae A(1;8;5),

B(—1;7;4), C(4;10;6).

6. BerumcanTs mwoma s TpeyroJibHIKa, TOCTPOEHHOIO Ha BeKTopax @ = —m — 3n u b = 2m —n upn
_ =4 —=\ _

‘m’ =3, |n’ ) (man> 6

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

ONYIIEHHYIO HA 3Ty I'palb u3 Bepiuubl By. Aj(—1;—-3;3), Ay(—3;2;8), A4(1;—12;—4), B1(0; —4;1).
8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpoXojsinei depes rtouku A(—4;5;—-8), B(=7;7;-17),
C(—6;6; —8), u HaiiTu paccrosgaue ot TOYKH S(—2;5;8) M0 ITOM IOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, Tpoxosiieii depes Touky M (0; —1; —2) napasneabHo IpsaMoi

z _ y—1 _ 246 _
£ = “5- = 5~ W UePHeHJUKY/IAPHO 110cKocTn —2x —y — 32 = 0.

10.  CocraBurb ypasuenue npsimoit AB wu mHaiitu paccrosame or Touku C' 0 9TOH TPAMOI, ecan
A(0;2;0), B(3;3;-5), C(2;3; —4).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIMe ypaBHEHHS MPSIMOI
4o — 3y —32—13=0
—br+4y+52+19=0"

12, Haittu mpoekuumio touku M (—14; —10;37) na mwiockoctb —5x — y + 9z = 92.

13.  Haittu yron mexmay npsmoit [ : “_—+13 = y_;f’ = -5 ¥ IJIOCKOCThIO T : — — 3y + 32 + 8 = 0.

14. Ha mrockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(—5; —4), B(4; —17) u C(—1;8). Tpebyercst:
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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 33.

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 DC' B oTrHOImEHUN 2 : 3.

2. oxkazarp, uro Bektopnl a(4;2;—1), b(2;1;2), ¢(3;1;1) obpasyor Gazuc. Paznokurh BeKTOp
d(—5; —3; —2) Mo 3TUM BEKTOPaM.

3. Haiitn kocunyc yria Mexay BeKTopamMu @ = bm +2n u b = 2m + n upu |/m| = 1, |n| = 2,
=5

4. Haittu np, @, npu £ = b+ 2c n y = a, rae a(—3;7;3), b(8; —7;2), c(—2;4;1).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(1;3;4),

B(2;0;6), C(3;—4;9).

6. BoramcaunTsh mI011a/1h mapaJuiesorpaMMa, TOCTPOEHHOTO Ha BeKTopax a = 3m +3n u b = 4m —4n

_ 3n

upu [m| = 2, |n| = 5, (M R) = &

7. Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepmuubl B. A(6;0;6), B(5;—2;1), C(4; —5;12), D(7;1;9).

8. Bamana nupamuia SABC koopaunatamu epuua A(—10; —7; —8), B(—9; —8; —7), C'(—9; —11; —6),
S(4;3;0):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, MpoXojgdiieii depe3 touky M (8;—7;10) meprneHAuKyasIpHO
nockocTaM —3x +y +224+3=0undr -2y —32+5=0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IpAMOid, ecau
A(3;1;3), B(4;0;1), C(2;3;6).
11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON
—x—4y+22+15=0
r+3y—3z—1=0

12.  Haiitu npoexruio roukn M (—12; —12; —6) wa nmockocts —4x — 9y — 6z + 74 = 0.

_ _4 _
“”_—11 =L = 234 U IJIOCKOCTBIO T : —21 + Yy + 22 = 8.

13. Haittu yroa Mexkay mpsamoii [ :

14. Ha mnockoctn nan tpeyroabauk ABC ¢ sepmunavu A(—4; —1), B(—7; —22) u C(8; —13). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

(6) maiitu amuHy Meguansl BD;

(B) HAliTH JJIMHY BBICOTHI, OMYINEHHON U3 BeputuHbl C'

(r) mammcarb obIlee ypaBHEHHE CEPEJAMHHOIO NepIeHuKyaspa Kk cropore AC;
(n) mamucarb obriee ypapaenne ouccekrpuck yriaa BAC,

(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 TBM2-12B.
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 nmenut pedbpo C'C B orHOImeHnn 1 : 2.

2. [Hokazatb, uro BekTOpsl a(—4;3;3), b(—3; —1;4), ¢(5; —3; —4) obpasyror 6azuc. Pa3mnoxurs BeKTOP
d(0;6; —4) mo STHM BEKTOPaM.

3. HaiiTn Kocumyc yriaa MexKIy BeKTOpaMu @ = —3m +3n u b = —3m + 2n upu |m| = V2, [n| = 2,
(m.n) =17

4. Haiitu np, @, npu ¢ = b u y = a + 3¢, rae a(9; —1; —16), b(4;2; 1), c(—2;1;6).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(1;5;9),
B(0;6;8), C(5;6;12).

6. BrramcanTh I01Ma/1H TapaJjie/orpaMMa, MoCTPOEeHHOTO Ha BeKTopax a =3m —2nub=4m —n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO0 Ha 3Ty Tpadb u3 Bepuunbl F. A(0;1;—9), B(1;0; —12), D(—5;4; —2), E(—2;2; —6).

8. CocTaBuTh ypaBHeHHe IUIOCKOCTH, Mpoxofsmieil depes toukn A(—7;—3;10), B(—10;—4;9),
C(—9; —1;11), n maiitu paccroguue ot Toukn S(—3; —8;0) 10 ITO¥ TIOCKOCTH.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, TPOXOsiieii depe3 Touky M (—5; 10; —1) mapauieabHo mpsaMoit

z+5 _ y—1 _ 244 _
Ep = 45 = T ¥ IepuenauKyIsiPHO MI0CKOCTH OF + y — 5 = 0.

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

A(8;5;5), B(15;10;2), C(12;8;3).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
T +2y—52z—16=0
20 +5y—92—19=0"

12, Haittu mpoeknuio Touku M (38;6; —18) ma mwrockocts 10z +y — 22 — 2 = 0.

13.  Haittu yron mexmay npsmoit [ : “_—_18 = %1 = ZT“ 1 IJIOCKOCTBIO 7 @ —x + 6y + 52 + 8 = 0.
14.  Ha mrockoctu man tpeyroiasauk ABC ¢ Bepumunavu A(4; —5), B(6; —19) u C'(12;3). Tpebyercst:
a) Hanmcarb obmue ypasuenust upsmoix AB u AC;

0) maiitTu aauny mejuann BD;

B) HaiiTH JIJIMHY BBICOTHI, OMYyIeHHOi 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 TBM2-12B.
BapmanT 35.

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 3 : 2.

2. Hokazatb, uro BekTopsl a(—1;1; —2), b(3; —3;4), c¢(—1;2; —3) obpasyror 6azuc. Pa3noxuts BeKTOP
d(5; —3;2) Mo STHM BEKTOPAM.

. HaiiTn KocHHYC yI/Ia MexKIy BeKTopaMu @ = m —n u b = —2m — 2n upu |m| = 2, |n| = /3,
— =\ _ 57
m,n) = .

3
(
4. Haiitu np,z, npu * =a u y = b+ ¢, rae a(—2;-1;1), b(0; =5; =7), c(—4; —1;6).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(5;2;5),
B(2;3;0), C(10;0;11).

6. BoramcanTs momaas TpeyroJbHIKa, TOCTPOEHHOIO Ha BeKTopax @ = —m —n u b = 4m + 3n upn
_ _ — =\ _ T
‘m’ =9, |n’ =1, (man> — 4

7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,
OMYIIEHHYIO HA 3Ty TpaHb u3 Bepuunbl A. A(—5;1; —10), B(—7; —4; —2), C(=9; —=9; —6), D(—6; —2;1).

8. Bamama mmpamuma SABC woopmunatamu sepriuu A(—5;7;—10), B(—3;8;—11), C(—8;4;—8),
S(4;—6;5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogHue ot Beprutbl S 10 wiockoctu ABC.

9. CocraBUTh KAHOHUYECKHE YPABHEHUs MPIMOi, poxossiiieit yepe3 Touky M (5; —4;6) mapasuieabHo

_ sor43 _ y+d 246
IIOCKOCTH T + Y + 2 — 5 = 0 U NepneHjnKyIsapHO IpaAMoil == = 5 = =2,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haifitm paccrogaue orT Toukum C' 10 3TOH IPsAMOM, ecau
A(8;7;3), B(9;5;3), C(12;0;4).
11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIIMUE YpaBHEHHS IIPAMOM

r—2y—22—-29=0

r+3y— 2+ 9=0

12.  Haiitu npoexmuio trouku M (14;20;16) Ha mrockocts 4x + 5y + 8z = —31.

=6 — vl — 224 y gaockocTeio T —x 4+ 3y — 32 = —T7.

13.  Haittu yron mexuy npamoit [ : = — —

14. Ha mrockocru gan tpeyroabiuk ABC ¢ Bepmmnavu A(—5; —2), B(12;29) u C(1; —8). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 36.

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

2. Hoka3zatb, uro BekTopsl a(—1; —4;0), b(5; 1;2), ¢(—3; —5; —1) obpasyror 6a3uc. Pa3moxurh BeKTOP
d(9;10; 3) mo 3THM BEKTOpaM.

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

—

m,n) =

3
(
4
5

ol S

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

6. Borumcants miomnaib napasueiorpaMMa, TOCTPOEHHOT0 Ha BeKTopax @ = dm—+2nu b = —3m—2n

npu m| =1, [n| =2, (m,n) = 7.
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty rpaHb u3 Bepmuabl Ay, A(2; —7;—3), B(—7;—1;=8), D(=5; —2; —6), A;(1; —5; —2).

8.  Bamana mupamuna SABC koopauuatamu wepmua A(—4;3;—7), B(—2;6;-8), C(—3;4;-7),
S(5;0;6):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAaHOHHYECKHE YpaBHEHUsI MPsIMOii, Tpoxoasinei depe3 Touky M (7;9;4) mapasenbHo

_ - wox—5 _ y+3 __ z+4
IWI0CKOCTH —2 + Y + 6 = 0 U nepuenuKyIgpHO npsMoit 2> = £ = ==,

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

A(8;7,0), B(7;5; —1), C(7;4; —2).

11. IlpuBecTn K KAHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSIMOil
r—9y +19=0
r—2y+z— 4 =0

12.  Haiitn koopamuarsl Toukn M;, cummerpuanoii Touke M (10;1; —3) OTHOCHTENBHO IIOCKOCTH
—or — 2y + 3z = —4.

. . 7.z _ y+3 _ z—3 . —
13.  Haitru yron mexay npamoit [ : § = £ = 23° 1 WIOCKOCTBIO 7 : —% + 3y — 22 = —12.

14. Ha mockoctn man tpeyroabank ABC ¢ sepmunavu A(4;3), B(—3;4) n C(0; —1). Tpebyercs: (a)
HammcaTh obInue ypapHeHusa npsambix AB u AC

6) maiitu jauny Meguansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

I) HaIECaTh 00Iee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 37.

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 2 : 1.

2. Hokazatnb, uro BekTopsl a(6; —1;2), b(—1; —6; —1), ¢(1; —4; 0) obpasyror 6a3uc. Pazmnoxuts BeKTOP
d(—7;8; —2) mo 3TUM BEKTODaM.

. HaiiTi KocHmyc yriaa MexKIy BEKTOPAME @ = —3m —2n u b= —m — n upu |m| = 2v/3, |n| = 3,
— =\ _ 57
m,n) = .

3
(
4. Haittu np,, npu = 3a +c n y = b, e a(l; —2; —5), b(3; —2;4), ¢(—5;6; 10).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(8;2;6),
B(5;0;7), C(4;1;6).

6. BbraucanTs mioma e napaJiessorpaMmma, MoCTPOeHHOr0 Ha BeKTopax @ = 3m—3nu b = —m —2n
mpu /m| =1, [n| =1, (m,n) =%

P ’ ’ ) 3
7. Bbramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,

OMYIIEHHYIO Ha 3Ty Tpadb u3 Bepiunbl C. A(—1; —6; —3), B(—2; —3; —4), C(—1; =2; —6), D(—3; 1; —5).

8. 3Bamana nmupamuna SABC koopaunatamu sepmua A(0; —6;7), B(2; —1;8), C(3;0;9), S(1;3;2):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TpOXosiieii yepe3 Touky M (5; —1; —3) mapasanesapHo mpsiMoi

z—2 _ y—2 __ z+3 _
= =T =0 H IEePICHANKYIAPHO IIJIOCKOCTH 2r — Yy +z = —2.

10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IPAMOid, ecau
A(2;0;0), B(5;2;—1), C(=6;—5;2).
11. llpuBecTrn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
—x —2y—22+15=0
20 +3y+ 2z —29=0

12.  Haiitu koopauuarel Touku M, cuvmmerpuanoii Touke M (—1;15; —7) OTHOCHTENBHO IIOCKOCTH
-5y + 3z = —11.

o w7 zt2 _ y=06 _ 247
13.  Haitrn yron mexnay npamoit [ : 5= = £== = =+

U TJIOCKOCTBIO 7T @ —x — Yy — 2 — 5 = (.

14.  Ha mnockoctn gan Tpeyroabuuk ABC ¢ sepmmmnamu A(4;4), B(2; —7) u C(10; —8). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) HamucaTh obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 38.

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 orHOImeHnn 2 : 3.

2. Hoxkazatn, uto BekTopsl a(—1; —2; —1), b(—3; 1;2), c(4; —1; —3) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—7;3;8) IO 9TUM BEKTOpaM.

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

4. Haiitu np,z, upn ¢ = a + 2c n y = b, e a(2;0; —-9), b(—2; —5; =5), ¢(2;3;2).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieHuKyasipaoro mwiockocrn AABC, tae A(1;2;0),
B(3;3;1), C(—4;1;0).

6. BblaucauTh mwioma b napasuie/iorpaMma, IOCTPOeHHOTO Ha BeKTopax @ =4dm —4nu b= —-m—n

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

7. Beramcsurb 00beM TeTpadapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay A3 Ay u BbI-
COTY, ONYIIEHHYIO Ha 9Ty Irpafb u3 Bepumubl Ay, A1(0; —7;=9), As(2;0; —2), A3(4;5;—4), A4(3;3;-3).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Tpoxoagmieit depe3 toukn A(7;7;5), B(6;8;4), C(10;6;7), u

Haiitu paccroguue or Touku S(6; —6; —7) 10 ITOM ILIOCKOCTH.

9. CocraBuTb ypaBHeHHE ILIOCKOCTH T, npoxojsiieii uepe3 Touky M (—6;3; —10) nepuenukyasipHo
mI0CKOCTIM br +y —3 =0u 20+ y + 2z = 3.

10.  CocraButh ypaBuenme npsimoit AB u nHaiitu paccrosame or Touku C' 0 3TOH TPAMOil, ecan

A(4;6;6), B(6;11;13), C(5;9;10).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
—3x—5y+52—-21=0
T +4y—22+ 3 =0

12. Haiitu koopaunarbt Touku My, cummerpuunoii touke M (1;2;2) OTHOCHTENBHO ILJIOCKOCTH
9xr — 4y — 3z = —58.

o o 7. x—6 __ y=5 __ z+3
13.  Hafitn yron mexay npamoit [ : #° = £ = 5=

7 MJ0CKOCTHIO T 1 —6x + 2y — 42 — 9 = 0.

14. Ha mrockoctu nan tpeyroiabauk ABC ¢ sepimunavu A(1;4), B(—9; —1) u C(—5; —8). Tpebyercst:
a) Hanucarh 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 LHepHeHukyaspa K cropone AC
(
(e) maiiTu KoopMHATH TOUKH F — mepecedenust npaMuix (1) u (11);

(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma TBM2-12B.
BapmanT 39.

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

2. Hokazatb, uto BekTopnl a(—5;1;6), b(3;1; —5), ¢(5; —3; —4) obpaszyior 6azuc. Paziokurh BeKTOP
d(5;1; —8) mo STUM BEKTOpaM.

3. HaiiTi KocHHyc yriaa MexKIy BEKTOpaME @ = —3m —2n u b= —m —n upu |m| = 3, |n| = 2V/3,
=

4. Haittu np,, npu ¢ = b u y = a + 2¢, vae a(10;16; —7), b(2;2; -1), e(—7; —6;3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(4; 15 2),

B(3;—1;-=5), C(5;2;8).

6. BplaucuTh mI0Mma s napaJuiesiorpaMmma, IoCTPOEHHOr0 Ha BeKTopax a = —2m—nu b = —4dm+4n

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

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

8. CocraBuTh ypaBHEHHUE IIIOCKOCTH, Mpoxosiieii uepes rouku A(1; —7;6), B(—T7;—6;8), C(8;—9;3),
u HaliTu paccrosgaue ot Toukn S(—8;0; —8) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXofsmeil depe3 Touky M (—3;3; —5) mepneHInKyIspHO
mIocKoCTIM b +2y +42+1=0un2zc+y+2=717.

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

A(3:3;2), B(0; 1;7), C(5;4; —1).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
—3r—y —2z+10=0
4o +2y+2—17=0"

12, Haittu mpoeknumio touku M (—10;35;20) #a mrockocts 4x — 9y — 7z — 89 = 0.

13.  Haiitu yron mexxay npamoit [ @ 3 = %11 = %‘7 U IJIOCKOCTBIO 7 @ 2 — 2y + 32 — 7 = 0.

14. Ha mwrockoctu gan tpeyronbauk ABC ¢ Bepmmnavu A(—3; —3), B(14;3) u C'(—9;1). Tpebyercst:
a) Hanucars obmue ypasuenust upsmoix AB u AC;
0) maiiTu aauny mejauann BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

(

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



