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

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. Hoxkazatn, ato BekTOpsl a(5; —4; —5), b(—1; —5; —2), e¢(—1; 3;2) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—3;1;2) 0 9TUM BEKTOpaM.

3.  HaiiTu KocHHYC yIIa MesKIy BeKTopamu @ = 6m +8n u b = m +n npu |m| = 2, |n| = /3,
(m,n) = .

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

5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(1;6;2),
B(0;3;=5), C(2;8;8).

6. Bbramcaurs miaoia b TpeyroabHUKA, TOCTPOEHHOTO Ha BEKTOpax a = m +n u b = m + 2n upn
_ _ —=\ __ 37w

‘m’ =4, |n’ =9, (man> - 41

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

ONYIIEHHYIO HA 3Ty I'paHb u3 Bepimunbl By. Aj(4; —2;4), Ay(6;—9;1), A4(4;—4;3), B1(5;—7;2).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpOXojsinei dwepes rtouku A(—7;—3;2), B(—6;—4;3),

C(—8; —1; —=5), n naiitu paccroguue ot Touku S(7;6; —6) 10 ITOM IOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoxojsIieil uepes Touxky M (—4;0;2) nepneHaukyIsapHO I0C-
KOCTIM £ — Yy +2+6=0wm —x+ 2y — 82+ 6 =0.

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

A(9;5;6), B(7;6;6), C(18;0;5).

11. TlpuBecTn K KAaHOHHYECKOMY BHJLY OOIIHE ypaBHEHUS MPSAMOil
9z +y +27=0
r —y+z—2=0

12.  Haittu koopaunarsl Touku M, cummerpuunoit Touke M (5; —5; —15) OTHOCHTEIBHO TIIOCKOCTH
=3z +y+ 8z = —29.

13.  Haittu yron mexay upsmoii [ : %6 = y%? = % W IWIOCKOCTBIO T @ —2 + 2y + 2 + 5 = 0.

14.  Ha miockocru jan rpeyroibauk ABC' ¢ Bepiinnamu A(2; —4), B(6;24) u C(6; —8). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
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 npenut pedbpo BC' B oTHomenuu 3 : 2.

2. Hoka3zatnb, uro BekTopsl a(b; —1; —5), b(—1;3;0), ¢(3; —5; —1) obpasyror 6azuc. Paznoxurs BeKTOP
d(3;5; —b) Mo STUM BEKTOPAM.

3. HaiiTn KocHHYC yriIa MexKIy BeKTOpaM# @ = —2m +4n u b = —m —n upu |m| = 2, |n| = V2,
=

4. Haittu np, @, npu ¢ = a u y = b + 2¢, e a(2;2; —1), b(9;12; —5), ¢(—5; —6; 3).

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

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

6. Buruucantb mwiIoma b TPEyroJibHUKA, MOCTPOCHHOIO Ha BeKTOpax a = 4m +n u b = m + 4n upu

im| =5, |n| =3, (m,n) =TI

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,
ONYIIEHHYIO HA 9Ty Ipanb u3 Bepumuuer S. P(—8; —8; —1), Q(—1;-9;1), R(2; —11;6), S(—10; —7; —4).
8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Hpoxosieii depes touku A(5; —5;1), B(10;—4;0), C(7;—3;0),
u HaliTu paccrognue ot Touku S(—1;7;4) 10 ITOH MIOCKOCTH.

9. CocTaBUTh ypaBHEHHE ILTOCKOCTH T, MPOXOsIIei yepe3 Touxky M (—7; —5; —2) mapaiienbHo IpsaMoi
=5 _ y—=2 __ z—5
3

= 45 = % ¥ IePUeHIUKYJISIPHO IJIOCKOCTH —T + § = —9.

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

A(3;2;1), B(1;1;-3), C(0;0; —6).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
—x —3y—22—1=0
20+ 5y +5z+4=0"

12, Haittu mpoeknumio Touku M (5; —20; —18) ma mwrockocts —2x + by + 4z = —47.

%Z?Z%I/IHJIOCKOCTI)IOﬂ'I—3:L‘—y—32+3:0.

13.  Haittu yron mexmay npsmoit [ :
14. Ha mrockoctu man tpeyronbuuk ABC ¢ Bepmmnavu A(—3;4), B(—12;17) u C(1;16). Tpebyercs:
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.



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

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 oTHOIEHUHA 3 : 2.

2. Hokazatb, uto BekTOpbl a(2;5; —2), b(1;5; —2), ¢(—2; —6;3) obpaszyior 6azuc. Paziokurh BeKTOP
d(—5; —2;2) mo 9TUM BEKTOPaM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMH @ = —m — 3n u b = —3m — Tn upu |/m| = 2V/2, |n| = 1,
——\ _ 3

(mvn) - 1

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

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, TepiieH K yasipaoro mwiockocrn AABC, tae A(1;6;2),
B(—2;-2;0), C(3;13;3).

6. BbruamcauTsb mo1a/ib napaJjuiesorpaMMa, IMoCTPOeHHOT0 Ha BeKTopax @ = 3m+4n u b = 3m —4n

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IIEHHYIO Ha 9Ty rpaHb u3 Bepiuabl Ay, A(4;3;3), B(3;10; —4), D(2;6;1), A1(5;1;4).

8. Bagana nupamuaa SABC koopaunatamu Bepuun A(—4;1;1), B(—3;10;0), C(—3;0;1), S(0; =7;0):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (6;5;4) mapasuiesbHO MpsiMOii

z+1 _ y—=1 _ 241 _
£ = 5 = =5 4 UepueHJuKyJ/IgPHO II0CKocTH —2x + 5y + 2 — 1 = 0.

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

A(1;5;5), B(3;0;12), C(0;8;1).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
r+y—z—12=0
— 3z —2y—42—-26=0"

12.  Haiitu npoexnuio rouku M (46;5;27) na miockocrs —9x — 3y — 7z = —62.

. w7 . x—=5 __ y+7 __ z—8 . _
13.  Halfiru yroa mexjy upamoit [ : #=> = £5- = 225 u mjiockoctbio 7 : 3z + 2y — 3z = —4.

14.  Ha wiockocru jan rpeyroiabauk ABC ¢ Bepiunamu A(—1;—1), B(2;20) u C(—25;23). Tpebyer-
cst: (a) Hamucarh obiue ypapaenus npsambix AB u AC

6) Haiitu nauHy Meauansl BD;

B) HAliTW JIJIMHY 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.



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
BapmanT 3.

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 oTtHomenun 2 : 1.

2. Hoxkazarp, uro BekTopsl a(—2;3;2), b(—3;5;3), c(1;4;1) obpasyor 6azuc. PazmoKurh BEKTOP
d(—1;7;3) mo 5TUM BEKTOpaM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMH @ = —2m —3n u b = —2m — 2n upu |m| = /3, |n| = 2,
(m,n) = .

4. Haiitu np,@, npu £ = a n y = b+ ¢, rae a(2; —4; -3), b(—1;5;1), ¢(1;0; —6).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(0;9;5),
B(3;5;10), C(1;6;7).

6. BerumcanTs mwoma s TpeyroJibHIKa, TOCTPOEHHOIO Ha BeKTopax @ = m —4n u b = —m — 3n upn
_ _ — =\ __ 3w
lm| =3, |n| =3, (m,n) = 7.

7. Boramcsaurs obbeMm napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl By. Aq(1;4;7), A3(10;6;1), A4(9;5;0), B1(7;5;2).

8.  Bamana mupamuna SABC koopmuuatamu Bepumd A(—9;8;—5), B(—7;11;—4), C(-8;7;-5),
S(—6;—7;0):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocrtaBuTh ypaBHeHHe IUIOCKOCTH T, NPOXostieii yepes Touxky M (2;4;9) nepneHanKyaspHO TI0C-

KoCcTaM bx +y+ 2 —2=0u —2z — 2y — 2 = —0.

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

A(9;2;9), B(10;3;6), C(12;6; —1).

11. TIpuBecTH K KaHOHHYECKOMY BHJY OOLIME YpaBHEHHS MPAMOI
—2x+3y—32+18=0
r—2y— 2z —11=0"
12.  Haittu npoexruio touku M (—5; —26; 10) Ha mwrockocts © — 6y + z — 9 = 0.

z46 _ Yy __ 2—7

-2 1 3

13. Haittu yroa Mexkiay mpsamoii [ : 7 TJIOCKOCTHIO 7 @ o + 3y + 22 — 15 = 0.

14. Ha mwrockocru nan tpeyroapuuk ABC ¢ Bepmmuavu A(—2;—1), B(—19; —8) u C(—8;5). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu puHy Meauansl BD:;

B) HAUTH JJIMHY BBICOTHI, OMyTeHHON 13 Bepimuubl 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 reomerpusi» 2021. ['pynma IBM4-12B.
Bapwuanr 4.

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

2. Hokazath, uro BekTOpHl a(3; —1; —2), b(2; —2; —1), ¢(—5; 2; 2) obpasyror 6azuc. Pa3moxuts BEKTOP
d(—4;0;3) Mo STHM BEKTOPAM.

3. HaiiTn Kocunyc yriaa MexKIy BEKTOpaMH @ = —2m —n u b= —7m —2n upu |/m| = 1, |n| = 2v/2,
——\ _ 3

(mvn) - 1

4. Haittu np, @, npu ¢ = a n y = 3b+ ¢, te a(—1;1; =3), b(—2;2; =5), c(1; —10; 20).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(8;0;2),
B(14;2;3), C(1;—1;2).

6. BoramcauTs mwiionaib napaJjiesorpaMMa, IoCTPOeHHOro Ha BeKTopax @ = 4m+2n u b = 2m+2n

_ 5n

upu [m| = 4, |n| = 1, (MR) = 2

7.  Bbramcauth 06beM TeTpasapa ¢ BepuimHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunabl Q. P(7;—9;3), Q(—1;—6;—5), R(2; —-7;4), S(2; -7; —2).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpoXojsinei dwepes rtouku A(—3;—5;8), B(—4;—4;7),

C(—1;—4;9), u maiitu paccrosuue ot Touku S(2; —6; —1) 10 ITOM IOCKOCTH.

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

kocTaMm 26 — 3y +2—8=0unx —y— 2z = —>.

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

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI

r—y+z—3=0
— 20 —2y—2+28=0"

12.  Haittu mpoeknumio touku M (14; —10; —7) #a wrockocts —2x + 4y + 3z = —31.

13.  Haittu yron mexmy npsmoit [ : %L = y_;ll = Z W IIOCKOCTBIO T : —2x + 4y + 62 = 12.

14. Ha mnockoctu pam tpeyronmpuuk ABC ¢ Bepmunamu A(4;0), B(—10; —2) u C'(—20; —24). Tpeby-
ercs: (a) Hanmcarb obume ypasuenusi upsimbix AB u AC,

6) maiitu nauny mMeauansl BD;

B) HaiiTH JIJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

(

(

(

(n) mamucarb obree ypapaenne 6uccekrpucel yriaa BAC,

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

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
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. Hokazatp, uto BekTopnl a(—1;2; —2), b(2; —4;5), c(1; —3;4) obpasyior 6azuc. Pazioxkurh BeKTOP
d(1; —4;5) mo STUM BEKTOpaM.

3. HaiiT KocHHycC yIIa MesKIy BeKTOpaMn @ = —4m —2nu b = —6m —2n upu |m| = 1, |n| = 2V/3,
(mon) = 2.

4. Haittu np, @, upu ¢ =3a +cn y = b, e a(2; —1; 1), b(—4;1; -2), ¢(—10; =2;9).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;9;8),
B(2;8;9), C(1;0;9).

6. Beraucantsb mwioma e napaJiiesorpaMmMa, MOCTPOEHHOIO Ha BeKTopax a = —3m+n u b = 3m+4n

npu |m| =3, |n| =2, (m,n) ="
’ ’ ) 4

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

ONYIIEHHYIO Ha 3Ty I'panb u3 Bepmuubl B. A(1;3;5), B(3;2;6), C(—8;—1;7), D(5;10;1).

8. Bagnana nupamuga SABC koopaunaramu seprun A(8;2;—7), B(9;1;—4), C(7;1;-5), S(4;4;3):
a) cocTaBUTh ypaBHenue miockoctn ABC,

6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTb KAHOHHYECKHE ypaBHEHHsI PSMOil, mpoxosieil uepes Touky M (8; —3; —2) napasiiessb-
z—4 __ y=1 _

— z+5

HO TLJIOCKOCTH 22 + Yy — 7z — 6 = 0 ¥ nepuneHiuKyaspHo IPAMOR 5 1 .

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

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

11. TlpuBecTH K KAaHOHHYECKOMY BHJLy OOIIHE ypaBHEHHS MPAMOIl
—r+4y+22z-27=0
—rz—y+2—4=0

12, Haiiru npoekuuio rouku M(—9; —19; —25) ma niockocrs —3z — Ty — 4z + 36 = 0.

x_—‘éz%:z_—_;HHﬂOCKOCTbIOW:x—y+z+13:O.

13.  Haittu yron mexay upsmoii [ :
14. Ha wiockocru pan rpeyrosibiuk ABC' ¢ Bepmmnamu A(2; —5), B(—16; —4) u C(—14;19). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
Bapmant 6.

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

3. HaiiTi KoCHHYC YIJIa MEXKIy BEKTOpPaMH @ = —2m —n u b = —m — 2n upu |m| = 2, |n| = /2,
—\ _ 3
(mvn) - 1

4. Haiitu np, @, npu ¢ = b u y = a + 3¢, e a(—9;8; -9), b(1; —3; —1), c(3; —1;4).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(2;1;2),
B(4;-2;3), C(9;—9;8).

6. BbramcguTsb m01a/b napaJjuiesorpaMMa, IoCTPOeHHOT0 Ha BeKTopax @ = 4dm +3n u b = 2m —4n

npu [m| =1, |n| =4, (m,n) = §.

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiunbl S. P(5;6; —8), Q(1;9; —7), R(7;4;—3), S(6;5;2).

8. Bagana nupamuaa SABC koopaunatamu Bepurun A(2;1;—7), B(11;5; —8), C(3;2; —7), S(6; —=7;7):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHUE IJIOCKOCTH 7, HPOXo/siieii yepes rouky M (3; —8; —9) napaJuiesibHO HPsIMbIM

y+7 — 2+l " TH+7 _ y—1 _ z+6

r—6 __
1 2 1 5 1 1

10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(7;8;3), B(6;10;6), C(4;13;11).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
—3r—y+32—17=0
4o +y— 2 +28=0"

12.  Haiiru koopaunarsl Touku M, cumMerpuunoii Touke M (4; —21; —22) 0THOCHTEIBHO ILJIOCKOCTH
—x+ 8y + 7z = —41.

I_—+32:y2;8:2_’13HHﬂOCKOCTbIOW:x—By—i—z:g

13. Haittu yroa Mexkay mpsamoii [ :

14. Ha mrockoctu gau Tpeyronpauk ABC ¢ Beprmmuavu A(1;4), B(—25; —14) u C(—11; 8). Tpebyercst:
a) Hanucarh obimne ypasHerust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

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

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

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



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

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

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

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

m,n) =

3
(
4
5

INEERS

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

6. BbraucauTh mI0Ma b TPEyroJbHUKA, MOCTPOEHHOTO HA BeKTOpax @ = —4m —2nu b= —4m —n

—

npu |m| =5, |n| =2, (m,n)

_ 3n

4
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—3;—8;0), B(—1;-8;1), D(—6; —1; —8), E(—5; —10;1).

8. CocraBuTh ypaBHEHHE [IOCKOCTH, POXosiiieii uepes Toukn A(—4;9;0), B(—3;8;7), C(—5;11; —8),
u HaliTu paccrognue ot Touku S(3;7; —1) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXosiieir depe3 Touky M (—5;0;8) mapaaiesbHo mTpsiMbIM
z—1 __ y—4 __ 243 z—2 y+4 _ 2z
2 T s T v

8 —1 1 -1~ 0"
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(7;2;3), B(9; —1;-2), C(8; 1;1).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
—br+vy —22=0
—3x—y+2—17=0"

12. Haiitu koopaunarst Touku Mj, cummerpuunoit Touke M (8;0;1) OTHOCHTESBHO TIOCKOCTH
Tr —3y — 2z —23 =0.

13.  Haittu yron mexay upsmoii [ : x_—_17 = y%? = % U IJIOCKOCTBIO T @ —4x 4+ 6y — 2+ 12 = 0.

14.  Ha wiockocru pan rpeyrojabuuk ABC' ¢ Bepuunavu A(2;1), B(—4;18) u C(10;13). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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



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

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

2. Hoxkazatn, uto BekTOpHI @(—5;5;3), b(—4;6;1), ¢(2; —5;1) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(3;0; —4) mo STUM BEKTOPaM.

3. HaiiTu KOCHHYC yIJIa MeXKIy BEKTOpPAMEH @ = —m — 2n u b = m + 4n npu |m| = 4, |n| = v/2,
) = %

4. Haiitu np, @, npu ¢ = a +2c n y = b, tae a(14; -9;14), b(2; —4;5), c(—5;6; —7).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockoctn AABC, tae A(5;2;8),

B(2;3;7), C(10; 1; 10).

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

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty Tpanb u3 Bepumnasl Ay, A(0; —8;4), B(0; —7;0), D(—3; —1; —4), A;(—2;—4;3).

8. Bagana mupamuaa SABC koopaunatamu Bepima A(4;0;—9), B(6;1;—10), C(5;—2;-9),
S(0; —5;5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH 7, TPOXosiiieil yepe3 Touky M (1;2; —1) napaineabHo IPAMbIM
z—1 _ y+t3 _ z=5 247 _ y=5 _ z=2

—= = nu = ¥ =

1 5 1 -2 -1 —-1-

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

A(0;3;5), B(2;6;1), C(—3;—1;10).

11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
r—3y+2—13=0
—z+5y  +23=0

12. Haiitu koopauuarbl Touxku M;, cummerpuunoii touke M (3;14;7) OTHOCHTENBHO IJIOCKOCTH
—2x — 9y — 7z = 20.

222 = =8 = 283 y yrockocThio T 1 2% 4+ y 4 22 — 9 = 0.

13. Haittu yroa mMexiay mpsamoii [ :
14. Ha nmockoctu pan Tpeyronbank ABC ¢ seprmaavu A(1; —4), B(3; —18) u C'(13; —16). Tpebyer-
cst: (a) Hamucarh obiue ypapaenus npsambix AB u AC

6) maiitu jauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyeHHO 13 Bepiunbl C;

I) HaIECaTh 00Iee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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. Hoxkazatn, uto BekTOphl a(—4; —2;—5), b(5;2;6), c(4;3;4) obpasyor 6asuc. Pa3noxuTh BeKTOpP
d(3;3;3) mo 3TUM BEKTOPaM.

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

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

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2; 3;8),

B(10;4;8), C(5;4;9).

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

npn [m| =2, |n| =4, (m,n) = 7.

7.  Boramcauths 00beM Terpasapa ¢ BepmmHaMmu B Toukax A, B, C, D, miomans rpaau AC'D u BeICOTY,
ONYIIEHHYIO HA 9TY rpaHb u3 Bepuunbl B. A(—5;6; —8), B(—6; —1; —10), C(—4;14; —5), D(—3;5; —4).

8. CocTaBuTh ypaBHEHHE IUIOCKOCTH, OpOXosmieir wepe3 touku A(—9;—5;5), B(—8;—4;4),

C(—10; =3;7), u maiitn paccrosigue ot Touku S(—8; —7;1) 10 3T0i MIOCKOCTH.

9. CocTaBuTh KAHOHUYECKHE yPABHEHUS HPSMOM, IPOXOIsieil 1
Y

41 — z—1
1

epe3 Touky M (5;5; —2) napasiesabHo
5

MJIOCKOCTH T + 2y + 42 = 4 n nepueHAuKyIsapHO MPAMOI

3 1
10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(2;0;7), B(11;2;12), C(6;1;9).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
20 —2y—2—-21=0
T+ y +1=0
12.  Haiiru upoekuuto rouku M(—10; —8;26) na mwiockocrs —5x — 3y + 10z + 68 = 0.

. o —6 -2 —
13.  Haittu yron mexay upsmoii [ : x_—; === 2_27 1 IJIOCKOCTBIO T @ —x — 2y + 2 — 2 = 0.

14.  Ha wnockocru jan rpeyroibuuk ABC' ¢ Bepinnavmu A(4;4), B(18;2) u C(—4; —4). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;
0) maiitTu aauny meauann BD;

B) HAliTW JIJTMHY 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 reomerpusi» 2021. ['pynma IBM4-12B.
BapmanT 10.

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

2. Hokazatb, uro BekTopsl a(—1; —2; 1), b(—6; —3;5), ¢(6;5; —5) obpasyror 6a3uc. Pa3mnoxuth BEKTOP
d(4;5; —3) 0 STHM BEKTOPAM.

3. HaiiTn Kocumyc yIiia MesKIy BEKTOpaMH @ = —3m +4n u b = 2m — 2n npu |m| = /3, |n| = 2,
(7w = 1.

4. Haittu np, @, npu ¢ = b u y = 3a + ¢, te a(2; —1;3), b(—1;1; -5), c¢(—6;1; —14).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(4;9;2),

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

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

21

upn [m| =1, [n| =4, (m,n) = 3

7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u
BBICOTY, ONMYIIEHHYIO Ha 9Ty Tpadb u3 Bepumubl Ay. A1(3;7;6), As(6;9; —1), A3(2;6;2), Ay(5;8;10).

8. Bamana nupamuaa SABC koopaunaramu Bepummn A(3;6; —7), B(4;3; —11), C(1;14;2), S(—2; —5;4):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,

6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, Hpoxojgdiieii depe3 touky M(9;0; —10) meprneHuKyasipHO
MJIOCKOCTIM T — 2y — 2 =71 —x + 5y + 2z = 3.

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

A(1;4;,7), B(0;6;8), C(=1;7;8).

11. llpuBecTru K KAHOHHYECKOMY BHUJLy OOIIUE YpaBHEHHS IIPAMOM
—Tx+ vy —13=0
4o —2y+2z+18=0"

12.  Haiitu koopaunarsl touku M, cummerpuunoii Touke M (18; —11;18) 0OTHOCUTENBHO MLJIOCKOCTH
6x — 3y + Tz = 32.

z+2 Yy _ z+1
—4 1

13. Haittu yroa Mexkay mpsamoii [ : =

W ILJIOCKOCTBIO T : —T + 4y — 2 = 8.

14. Ha mwrockocru nan tpeyroapauk ABC ¢ Bepmmuavu A(3; —2), B(—8; —4) u C(—1; —10). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsivbix AB n 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 Npsamoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1D;1, a M menur pedbpo DC B orHOmenun 2 : 1.

2. Hokazatp, ato Bektopnl a(l;—3;1), b(—1;2;—2), ¢(2; —3;3) obpasyior 6azuc. Pazinokurh BeKTOP
d(5; —10;4) mo 3TUM BEKTOpaM.

3.  HaiiTu KOCHHYC yIJIa MEKIy BEKTOpaMH @ = m +2n u b = 2m — n 1upu |m| = 2, |n| = /2,
) =

4. Haittu np, @, upu ¢ =a +cu y =b, rae a(-7;7;-6), b(—2;4; =3), c(2; —T7;4).

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

B(7,—1;-1), C(4;1;3).

6. BoraucguTh mwioma b TpeyroabHuKa, MOCTPOSHHOTO HA BEKTOpaX @ = —m — N u b = 2m — n upu
=2 =4, (m,n) ="
‘m’ — 4 |n’ — % (man> - 1

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

8. Bagana mupamuga SABC woopaumnaramu epmun A(—1;5;—2), B(2;10;-1), C(-2;2;-2),
S(=5;=7;,=T7):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TJIOCKOCTH T, MPOXo/gdiieii yepe3 Touky M (—4; —2; —1) meprneHauKyasipHO
IOCKOCTIM — — Yy + 72 +4=0um —v — 2y + 62 —5=0.

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

A(6;1;4), B(11;8;13), C(3; —3; —1).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
- —2y+2+10=0
Sr+ 1y —z2—23=0

12.  Haiitu npoexruio roukn M (—30; —28;9) Ha mwrockocth —6x — by + 22 — 78 = 0.

“”T” = ? = Z;2 U IJIOCKOCTBIO 7 @ —2x — 3y + 2z = 10.

13. Haittu yroa Mexkjay mpsamoii [ :

14. Ha mwrockocru nan tpeyroapauk ABC ¢ Bepmmuavu A(—1; —3), B(—22; —6) u C(5; —9). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsimbix AB n AC,

6) maiitu pauny 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) HaWTH KOODJAUHATH TOUYKH F', CHMMETPpUIHON 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 pedpa A By, a M nenut pebpo AD B orHOImeHHn 2 : 3.

2. Hokazatw, aro Bektopnl a(0;3; —2), b(—1;3;—1), ¢(3; —5;0) obpasyior 6azuc. Paziokurh BeKTOP
d(5; —8;0) mo STUM BEKTOpaM.

3. HaiiTn KOCHHYC yI/Ta MeKIy BeKTopaMu @ = —m +n u b = 9m — 4n wpu |m| = /3, |n| = 2,
() = =

4. Haiitn np, @, upu © = a +cu y =b, rae a(1;5; 1), b(1;2; -3), c(—4; —2; 7).

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

B(3;—2;—4), C(6;0;1).

6. BoraucanTs mwiomaab mapaJsiesorpaMmMa, MocCTPOeHHOIo Ha BeKTopax a = m+3nu b= —m +4n

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

7. Beramcsurb 00beM TeTpadapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay A3 Ay u BbI-
COTY, ONMYNIEHHYIO HA 3Ty rpaHb u3 Beputunbl A;. Ay (—6;4; —5), As(—4;9;0), A3(—5;5; —3), A4(0; 16;8).

8. 3Bamana nupamuna SABC koopaunaramu sepmua A(5;—3;7), B(8;3;9), C(6;2;8), S(4;3;6):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHUYECKHE YDaBHEHUsI PAMOii, mpoxogieil uepes Touky M (—2; —9;0) napasiensb-

_ g o -5 _ y—1 _ 22
HO IJIOCKOCTH —5% + Y + 2 — 8 = ( U NepueHuKyJIgpHO NpaMOoit =2 = 5= = 5=,

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

A(9;7;1), B(0;17;0), C(8;8;1).

11. TIpuBecTH K KaHOHHYECKOMY BHJy OOLIME YpaBHEHHS NPAMOI
-z +2y+2—-13=0
—2r+y +2—-12=0"

12.  Haiitu npoexruio roukn M (—31; —13;30) Ha mrockocts —7x —y + 5z — 80 = 0.

%:%:ZT”I/IH.HOCKOCTBIOT&'Z—$+y—22+8:0.

13. Haittu yroa Mexkjay mpsamoii [ :
14. Ha nmockocru nan Tpeyronbauk ABC ¢ Bepmmaavu A(—1;2), B(2; —19) u C(—13;14). Tpebyer-
cst: (a) Hammcarh obiue ypapaenus npsambix AB u AC

6) maiitu pauny Meauansl BD;

B) HAliTW JIJIMHY 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 — nepecedenns npsambix (1) u (1);

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



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

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

2. oxkazarn, uro Bektopsr a(—1;1;4), b(2;6;5), c¢(—1;0;2) obpasyor 6a3uc. Pa3moKuth BeKTOP
d(—5; —4;5) Mo 3TUM BEKTOPaM.

3. HaiiTu KOCHHYC yIJIa MeXKIy BEKTOpaMu @ = —3m —6n ub =m +n opu |/m| = 2, |n| = V2,
) =

4. Haittu np, @, upu ¢ = b+ 3c n y = a, rae a(2; —3; —3), b(—25;17;9), ¢(7; —5; —-2).

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

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

6. BeramcanTs mwioma s napaJsiiejgorpamMmma, HIOCTPOEHHOTO Ha BeKTopax @ = —3m+3nu b = —m+4n

upu [m| =1, |n| =1, (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 IPalb u3 Bepiunbl By. A;(—3; —8; —2), Ay(1; —5; —5), A4(2; —4; —2), B1(—2; —7;3).

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

U HaiiTh paccrosigne or Touku S(—8;2;8) 70 9TOMH MIOCKOCTH.

9. CocraBuTb KAHOHUYIECKHUE YPABHEHUS IPAMOii, Tpoxosiiieii yepe3 rouky M (6; —5; —9) mapaJsuiesbHO

_ e o+l y+7 23
IJIOCKOCTH 22 +y — 22 — 9 = 0 1 nepueHjuKyIspHO NpaMoii = = = = 2=,

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

A(4;1;1), B(3;3;4), C(5;—2; —4).

11. llpuBecTru K KAaHOHHYECKOMY BHUJy OOIIME YpaBHEHHS IIPAMOM
—br—y — 2z —8=0
Tr+3y+2:—7=0

12.  Haiiru upoekuuto rouku M (6;4;4) Ha miockocrb x — 2y + z = 26.

13.  Haittu yron mexay upsmoii [ : x_—+17 = %14 = Z_—‘f 1 IJIOCKOCTBIO 7 @ 6 +y — 2+ 11 = 0.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epuunamu A(—4; —2), B(—15;—4) u C(0;6). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



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

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. Hokazatw, ato Bektopnl a(0;3; —5), b(—4;5; —5), c(1;2; —4) obpasyior 6azuc. Pa3iokurh BeKTOP
d(5; —2;0) Mo STHM BEKTOPAM.

3. HaiiTn KocHHyC yriia MexKIy BeKTOpaMH @ = m —n u b = 2m — 4n npu |m| = 2v/3, |n| = 3,

(m,n) = .
4. Haittu np, @, npu ¢ =b+cu y = a, rae a(2; —6;1), b(3; =7;2), ¢(=7;4;1).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(7;2;9),

B(8;3;9), C(6;11;10).

6. BprymcauThb miaomaab TpeyroJbHUKA, NTOCTPOEHHOro HA BeKTopax @ = 4dm +4nu b = —4dm +n

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

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'pabb u3 Bepmuabl A. A(—2;5;12), B(3;2;7), C(5;1;5), D(11;8;14).

8. CocraBuTh ypaBHEHHe ILIOCKOCTH, Mpoxojsiieii yepe3 touku A(—10; —10;—9), B(—9;—8; —10),
C(—13; —13; —5), u HaiiTn paccrosiame otr TOUKK S(2; —3; —5) 710 TOH MIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (—1; —8;3) napasniesapHo mpsaMoi

z+3 _ y—1 _ 244 _
2 = 4= = £ 1 mepueH UKy IAapHoO IWI0CKOCTH 72 — 2y + 32 — 3 = 0.

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

A(9;4;1), B(14;0;2), C(3;9;0).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
—2r—2y+5z—1=0
— 4+ y+22-13=0"

12, Haittu mpoeknuio toukn M (—13; —36; —32) ma mwiockocts —4x — Ty — 62 — 92 = 0.

%:%z%HHﬂOCKOCTbIOW:—4x+y+3z+4=0-

13.  Haittu yron mexmay npsmoit [ :
14. Ha mmockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(—3;0), B(—8; —15) u C(—5;6). 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 IBM4-12B.
BapmanT 15.

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

2. Hokazatb, uro BekTOpsl a(—3;4; —3), b(5; —5;4), c¢(—4;5; —3) obpasyior 6azuc. Pa3nokuth BEKTOP
d(1;0;1) mo sTUM BeKTOpaM.

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

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

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IIepiieH uKyasipaoro mwiockocrn AABC, tae A(7;4;5),
B(12;7;4), C(4;2;6).

6. BpraucauTh momaibp mapaJuiesorpaMMa, MOCTPOEHHOTO Ha BeKTopax a = —4m — 3n u b =

—2m +2n npu |m| =2, n| =4, (m,n) = 2.

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
OMYIIEHHYIO Ha 3Ty rpanb u3 Bepimuabl C. A(8; —4;3), B(8;—2;2), C(9;-9;6), D(—2;4;0).

8. CocTaBuTh ypaBHEHHe ILIOCKOCTH, mpoxoidmieil wepes toukn A(—8;8;—3), B(—6;11;—8),

C(—9;7,—1), u maiitu paccrosiuue ot Touku S(—8;7; —4) 10 ITOM IOCKOCTH.

9. CocTaBuTh ypaBHEHWE IIOCKOCTH T, TpOXofsmeil depe3 Touky M (4;5;8) mapaieabHO TPSIMBIM
z+6 __ y+6 __ z2—3 i z—1 __ y—4 __ 2—6

-5 —2 5 -3

-1 2
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(7;2;6), B(10;4;5), C(11;5;5).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIME ypaBHEHHUS MPSIMO
r+3y— z —10=0
—r—Ty+22+24=0"

12.  Haittu mpoeknumio Touku M (1; —2; —12) ma mwrockocts © + 2y + 2z = —9.
13. Hafita yroa Mexay mpamoft [ : 5 = § = Z—Jgs 1 TWIOCKOCTBIO T @ & — 3y + 2 = 7.

14. Ha mmockoctu man tpeyroasuauk ABC ¢ sepmmmnamu A(—5;1), B(—12;2) u C(—1; —3). Tpebyercst:
a) Hanmcarhb obmue ypasuenus upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTW IJIMHY BBHICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(

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



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

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

3. HaiiTu KocHHyC yIIa MesKIy BeKTopaMu @ = —6m +nu b = 4m —n npu |m| = 1, |n| = 2V/3,
() = =

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

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

B(2;6;10), C(5;:5;10).

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

_ 3n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmuHamu B Toukax A, B, C, D, mwromaab rpaaun ABC u BBICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepmuabl D. A(5; —6; —2), B(8;3;2), C(2;—3;—6), D(7;,—7;1).

8. CocTaBuTh ypaBHEHHUE TIOCKOCTH, IPOXosIei yepes Toukn A(—3; —1; 1), B(—2; —2;2), C(—4; 1;9),
u HaliTu paccrognue ot Touku S(—8;7;7) 10 ITOM MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTPOXOAsAIIeil uepe3 Touxky M (—2;2;3) nepneHauKkyIsapHO I0C-
koctaMm 4 —y+42=0wu -3z +y—52—2=0.

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

A(2;7;9), B(5;6;7), C(6;6;6).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
T+ y+22+1=0
4o +5y+32—4=0"

12, Haittu mpoeknuio touxku M (28;12; —33) ma miockocets 9x + 4y — 8z + 80 = 0.

)
13.  Haittu yron mexmay npsmoit [ : ”"_—J“ll = %22 = £ ¥ IJIOCKOCTBIO T @ 22 + 2y — 22 — 11 = 0.

14. Ha mmockoctu nam tpeyronbnuk ABC ¢ epmmnamu A(—4; —3), B(—11; —4) u C'(—10; —9). Tpe-
Oyercst: (a) namucarnb obmiue ypasuenusi nupsimbix AB u AC,

6) maiitu nauHy Meauansl BD;

B) HaiiTH IJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHIuKyasipa K cropore AC

(

(

(

(n) mamucarb obree ypapaenue 6uccekrpucel yriaa BAC,

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

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



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa A1Dq, a M menur pedbpo AB B orHOmenun 3 : 1.

2. Hokazatb, uro BekTopsl a(—1; —4;0), b(—2;2; —1), ¢(3; —3; 2) obpasyior 6azuc. Pa3moxuth BeKTOP
d(2; —2;3) Mo STHM BEKTOPAM.

. Haiitu Kocuuyc yria MexIy BeKTOpaM# @ = —m +n u b = —9m + 5n upu |m| = /2, |n| = 2,
— =\ _ T
m,n) = 7.

3
(
4. Haittu np, @, npu ¢ = a +2c n y = b, e a(-8;1;5), b(—2;2;3), c(1;1; —1).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(0; 3;9),
B(3;4;12), C(1;2; 7).

6. Borumcanrbh mioma b napaJiiesiorpaMMa, IOCTPOEHHOTO Ha BEKTOpax a = —2m + 4n u b =

—4m +4n npu |m| =2, |n| =3, (m,n) = Z.

7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl A. A(2;3;—1), B(4;0;4), C(5;—6;8), D(5; —8;7).

8. CocraBuTh ypaBHEHHe IIOCKOCTH, Tpoxojsiieii yepe3 touku A(3; —3;6), B(1;—2;5), C(0; —4;8), u
HaiiTu paccrosguue ot Touku S(3; —7; —4) M0 ITOM TIOCKOCTH.

9. CocTaBuTh ypaBHEHWE IIOCKOCTH T, TpoxXofsmeil depe3 Touky M(2;9;0) mapaieabHO TPsIMBIM

x—6_i_z+2ﬂx+6_y+7_z+6
2 -3 =7 -1~ 2 7 6

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

A(6;4;6), B(5;2;7), C(10;11;3).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPSAMOI
—or+y +9=0
20 4+2y+z+2=0"

12.  Haiitu koopaunarst Touku My, cummerpuanoit Touke M (—27; —6; —1) OTHOCUTETHHO TLIOCKOCTH
9z +y+44 = 0.

1
Y2 = 2y iockoersio T —x — 2y + 4z = 0.

13.  Haittu yron mexay upsmoii [ : JCT_S =
14.  Ha mnockocru jgan rpeyroiasuuk ABC' ¢ Bepmunamu A(—5; —2), B(—3; —16) u C(—9; —6). Tpe-
Oyercsa: (a) mamucarh obmuue ypaHeHus npsimbix 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) HAWTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



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

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. Hoxkazarp, uro BekTopsl a(—3;2;2), b(—2;1;0), ¢(3;0;1) obpasyor 6azuc. PazmoKuth BeKTOP
d(7; —3; —3) 1Mo 3TUM BEKTODaM.

Haiir

TH KOCHHYC YIJIA MEXKIYy BeKTOpaMH @ = m — 4n u b = m — 2n upu |m| = 2v/2, |n| = 1,
"=

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

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA Ty, Teprien K yisipaoro mwiockocrn AABC, tae A(4;6;7),
B(7;12;6), C(2;—1;8).

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

—4m +4n upn |m| =3, |n| =4, (m,n) = 2.

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,

ONYIIEHHYIO HA 3Ty I'palb u3 Bepiuubl By. A1(—3;5;5), Ay(—5;7;4), A4(2;3;6), B1(—12;10;3).
8. CocraBuTh ypaBHEHWE ILJIOCKOCTH, mpoxoigdmieil depes touku A(—1;0;—6), B(—2;—3;—5),
C(—5; —4; —3), u naiitu paccrosuue ot ToIKu S(—2; —3;6) 10 3TOi MIOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHUs MPAMOii, Tpoxosdmeii yepe3 Touxy M (2; —9;9) mapasiieabHo

_ s oz—3 _ y+3 _ z+44
niockoctu —10x + 3y + 22 + 3 = 0 u mepnenMKyIApHO mpsAMoii 5= = £ = ==,

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

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
Tr+2y+32+18=0
dr+y +2z2+ 8 =0

12, Haittu npoeknuio touxku M (7; —7;13) na mwrockocts —x + y + 42 = 2.

13.  Haittu yron mexmay npsmoit [ : %L = % = z+6 7 IUIOCKOCTBIO T @ X + 0y + 22 = 9.

14.  Ha mnockoctu gau tpeyroiapuuk ABC ¢ sepmunamu A(0; —2), B(—22; —6) u C'(—12;4). Tpeby-
ercs: (a) Hanmcars obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauanbl BD;

B) HaiiTH JIJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

e) HafiTu KOOPAUHATEI TOUKH £ — mepecedenust npsambix (r) u (1);

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKM F', cHMMeTpUIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 19.

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

2. Hokazatn, uro BekTopsl a(3;0; —4), b(3; —2; —3), ¢(2; —1; —2) obpasyior 6a3uc. Pa3moxuth BeKTOP
d(1; —6;2) mo STHM BEKTOpPaM.

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

4. Haittu np,z, upn ¢ = a +2c n y = b, e a(2; —7; —2), b(—2;3; =3), ¢(0;2;3).

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

B(1;1;4), C(4;—3;11).

6. BeraucanTsb mioia b mapaJsuiesjorpaMmMa, TOCTPOEHHOT0 Ha BekTopax a = 3m+3nu b = —3m—2n
npu /m| =5, [n| =1, (m,n) =%

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

BBICOTY, ONMYIIEHHYIO HA 9TY TpaHb u3 Bepumabl Ay. Aj1(4;8;9), As(2;9;16), A3(6;7;5), As(1;10;16).
8. Bagnana mupamuia SABC koopaunaramu sepimun A(3;6;2), B(13;4;1), C(6;5;1), S(1;—1;3):

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

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, mpoxojsiieii depes Touky M (10;9;1) napasiesbHo mpsiMoii

z—4 _ y—=2 _ 2-5 —
5 = %= = 57 M UepneHJuKyIapHO 1iockoctn —6x + 4y + 2 = —4.

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

A(9;6;7), B(13;9;12), C(14;10;13).

11. IlpuBecTn K KAaHOHUYECKOMY BUJIY OOIINe ypaBHEHHUS MPIMO
r+2y—22—6=0
T+5y— 2 +4=0

12, Haiiru npoekuuio rouku M (39; —39; —15) na wiockocrb —9x + 9y + 5z = —29.

“”T%:_%l:%HHﬂOCKOCTbIOW:$+y—z—9:O.

13.  Haittu yron mexay upsmoii [ :
14.  Ha wiockocru pan rpeyroibauk ABC ¢ Bepuunavu A(2; —1), B(21; —23) u C(6;7). Tpebyercst:
a) HanucaTh obmue ypasHenus npameix AB u AC;

0) maiitu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

(
(
(
(r) Hamucarh obIee ypaBHEHHE CEPeIMHHOTO TepneHuKyIspa K croporne AC
(
(e) maiiTn KoopauHATH TOUukH F — mepecedenust upaMuix (1) u (11);

(

’K) HalTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO NpsaMmoii AC.
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BapmanT 20.

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, uto BekTOpH a(—2; —3;2), b(—5; —5;4), ¢(1; 3; —1) obpasyror 6azuc. Pa3moxurh BeKTOP
d(—5; —4;3) Mo 3TUM BEKTODaM.

3. HaifTi KoCHHYC YIJIa MEXKIy BEKTOPaMH @ = —m —n u b = —6m — 2n upu |m| = 2, |n| = /3,
=

4. Haiitu np, @, upu ¢ =b+cu y = a, rae a(2; -3;-1), b(3;7;2), ¢(1; -1; -1).

5. HaiiTu KOOpMHATE! € JMHIYHOTIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(2;6;1),

B(0;—1;6), C(3;9;0).

6. Boraucantb miomaab napaJjiesorpaMma, MoCTPOEHHOTO Ha BeKTopax a = 2m+4nu b = —-3m+n

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

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'palb u3 Bepiuubl By. Aj(—4;4;0), Ay(—2;6;1), Ag(—1;13;2), B1(—6;—4;—1).

8. Banana nupamuaa SABC koopaunatamu sepurun A(—6;6;8), B(—10;7;8), C(—5;8;9), S(—6; 1;2):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) HaiiTu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, Mpoxo/siieil yepe3 touky M (—3; —6; —2) mapaJuiejbHO mpsi-

z+2 _ y+1 _ 248 z+7 _ y+3 _ z—6
MBIM _3 = __1 = _9 "u __2 = _1 = _—8 .

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

A(2;9;3), B(0;12;8), C(3;7;0).

11. llpuBecTru K KAaHOHHYECKOMY BHUJy OOIIME YpaBHEHHS IIPAMOM
—br+y+2—13=0

—dr—y —5=0
12.  Haiiru npoekuuio rouku M (37;23;31) na wiockocrs 7z + 4y + 7z = 112.
13.  Haittu yron mexay upsmoii [ : x_—_; = % = ZT_l 1 IJIOCKOCTBIO T @ & + Yy — 32 = 3.

14. Ha nsockocru pan tpeyrosbuuk ABC ¢ Bepuimnavmu A(—4; —5), B(—11;18) u C(—2; —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.
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BapmanT 21.

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

2. Hoxkazatn, uto BekTOphl a(1;2;2), b(—2;—3;—-3), ¢(3;5;3) obpasyor 6asuc. Pa3noxuTh BeKTOp
d(5; 8;8) Mo STUM BEKTOPaM.
Haiitu kocumyc yria Mekay BeKTopamMu @ = —m — 2n u b = —3m — 4n npu /m| = 2, |n| = 1,

__ 2
=%,

3.
(m,n
4. Haiitu np, @, npn ¢ = a u y = 2b + ¢, e a(l; —3;6), b(2;2; -3), e¢(—6; —1;5).
D.

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, Teprien K yisipaoro mwiockocrn AABC, tae A(3;2;2),
B(2;1;2), C(1;4;1).

6. BbraucanTs mwioma e napaJiiesorpaMmMa, MoCTPOeHHOr0 Ha BeKTopax @ = 3m—3nu b = —2m—n
_ _ ——=\ __ 57
npu |m| =3, [n| =3, (m,n) = F.

7. Boruncaunrs 06bem TeTpadapa ¢ BepmuHamu B Toukax A, B, C, D, mwromaab rpaaun ABC u BBICOTY,
ONYIIEHHYIO Ha 3Ty I'pabb u3 Bepiuabl D. A(—8;0;1), B(—8; —3;—1), C(—9;4;2), D(—14;—3; —9).
8. CocTaBuTh ypaBHEHHUE TJIOCKOCTH, IPOXosIeii uepes Toukn A(—2; —4;3), B(1;—6;9), C'(—3; —3;4),
u HaiiTu paccrosguue ot Toukn S(—1; —4; —1) 1m0 9TO¥ WIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, MPOXOsiieii yepe3 Touxky M (9;5;2) mepnenuKyaspHo mI0C-
kocrsM —4x +3y+2—2=0u —7x + by + 4z = —1.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOi, ecan
A(2:8;0), B(4;9;3), C(=1;7; —4).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
20+y+82—-9=0
—3x—y—Tz+1=0"

12.  Haiitu npoexmuio toukn M (—3; —5; —11) Ha IJIOCKOCTh 52 — 2y + 10z — 143 = 0.
13.  Haittu yron mexmay npsmoit [ : ”"+3 = 6 = -5 ¥ IJIOCKOCTBIO T : T — Yy — 2 = b.
14. Ha mrockoctu gan tpeyronsauk ABC ¢ epummnamu A(—4; —5), B(16;5) u C'(—8; —3). Tpebyercs:

a) Hanucarb obmue ypasuenust upsimoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTH IJIMHY 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 — nepecedenust upsaMuix (1) u (11);

(

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



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

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 orHOIMEHNH 3 : 2.

2. Hoka3zatsp, uro BekTopsl a(l;3; —1), b(—2; —3;3), ¢(1; —5; —3) obpasyior 6azuc. Pa3moxurh BEKTOP
d(—3;9;7) Mo STUM BEKTOPAM.

3. HaiiTu KOCHHYC yIJIa MeXKIy BeKTOpaMu @ = 3m +nu b = —m —n upu |m| = 2, |n| = 3v/2,
) = %

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

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(4;5;9),

B(1;3;16), C(0;2;18).

6. BbrumeauTh mwiomagb TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = —4m —3n u b = 3m + 2n
npu |m| =4, n| =5, (m,n) = 7.
7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Tpadb u3 Bepuunbl E. A(—1;—3; =5), B(—2;—5; —5), D(—3;—8; —3), E(2;3; —6).

8. Bamana mupamuia SABC koopaunatamu Beputun A(—5; —5; —7), B(—2; —8; —5), C'(—1; —10; —4),
S(8;—4;6):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, Mpoxojgdiieil yepe3 Touky M (—5; —6; —6) mapaJuieabHO mpsi-

o ox+4 _ y—2 _ z—4 —
MOH = =T =T U IePICHANKYIAPHO IIJIOCKOCTH —T — Y = 4.

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

A(6;3;9), B(11;11;6), C(4;0;10).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
T+ y +1=0
20 — 8y +2+29=0"

12.  Haiitn koopamuarsl Toukn M;, cummerpuanoil Touke M (—6;10;4) OTHOCHTENBHO IIOCKOCTH
or — 9y — 2z = 37.

13. Haittu yroa mMexiay mpsamoii [ : %*f = % = %7 7 TJIOCKOCTHIO 7 @« + 2y — bz = 0.

14.  Ha mockocru man tpeyroabauk ABC ¢ epmmunamu A(0;2), B(—4; —26) u C(8; —6). Tpebyercst:
a) HanucaTh obiue ypasHeHus npaMeix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



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

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. Hoxkazatn, uto BekTOpHI a(—3;3;—4), b(4;2;1), ¢(1;6; —4) obpasyor 6a3uc. Pa3moxuTh BeKTOP
d(—7;2; —6) Mo STUM BEKTODaM.

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

4. Haittu np, @, npu ¢ = b u y = 3a + ¢, tae a(—4; —4;3), b(=5; —3; —1), ¢(11;16; -9).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IepiieH uKyasipaoro mwiockocrn AABC, tae A(4;6;9),

B(5;4;7), C(5;1;8).

6. Boramcaurb miaomaab TpeyrojibHUKA, TOCTPOCHHOTO HA BeKTOpax @ = —2m —4dn u b = m — 4n

—

npu |/m| =3, |n| =2, (m,n)

_ 3n

4
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 3Ty Tpanb u3 Bepuunasl Ay, A(5; —3;0), B(6; —4; —2), D(6; —9; —-9), A;(8; —3;—1).

8. CocrtaBuTbh ypaBHEHHUE IIIOCKOCTH, mpoxosiieil uepes rouku A(1; —2; —5), B(2;3; —7), C(2;2; —6),
u HaliTu paccrognue ot Touku S(3;4;4) 10 ITON MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOJsiiei depe3 Touky M (4; —7;7) mapaaiesbHo TpsiMBbIM
z—1 __ y—=6 __ z+4 i z—2 y+2 _ 2—6

—2 1 0 -5 2 1 -

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(8;0;4), B(13;—4;3), C(12;—3;3).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIMe ypaBHEHHS MPSIMOI
20 —y —22—29=0
-z +y—z—7=0"

12, Haittu mpoeknuio toukn M (—21; —5; —33) ma mwiockocts 3x + 2y + 10z = 49.

13.  Haittu yron mexmy npsmoit [ : ”"_—J“ll = _if’ = z_—+17 1 IUIOCKOCTBIO 7 @ —x — 2y — 3z = 15.

14. Ha mnockocru pan tpeyroabnuk ABC ¢ Bepmunavu A(0; —5), B(—20; —15) u C(—8; —1). 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.
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BapmanT 24.

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

2. Hoxkazatn, uto BekTOpHI @(—2;3;5), b(3; —6;1), c¢(—1;2;1) obpasyior 6asuc. Pa3moxuTh BeKTOP
d(—1;3; —10) mo 3TUM BEKTOpaM.

3. HaiiTu KocHHyC yria MexKIy BeKTOpaMH @ = —m —2n u b = —m +n pu |m| = 4, [n| = /3,
=

4. Haittu np, @, upu ¢ =b+cu y = a, e a(4; —4; 1), b(7; —8; —5), c(—2;7;5).

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

B(9;8;0), C(16;8;1).

6. BprumcauThb miaomaab TpeyroJbHUKA, TOCTPOEHHOTO HA BEKTOpax @ = —m + 2n u b = 3m + 2n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(8;0;—7), B(9;2; —8), D(4;0; —10), E(—2; —7; —8).

8. CocraBuTh ypaBHEHHe IUIOCKOCTH, mpoxojsiieii yepes touku A(0; 5; —2), B(4;6;—7), C(7;7;-9), u

Hafitu paccroguue ot Touku S(4;2;0) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoXosIieil uepes3 Touxy M (6;6; —7) nepneHauKkyIsapHO LI0C-

KOCTaIM 20 —y — 2 —2=0wu dxr — b6y — 22 = —2.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' J0 9TOH TPAMOil, ecan

A(7;9;1), B(3;14;-8), C(6;10; —1).

11. TlpuBecTn K KAHOHUYECKOMY BUJIy OOIIME YpaBHEHHS IIPAMO
dr+y—2z—10=0
—z+y —2=0

12. Haitt woopaunarsr Touku M;, cummerpuanoit touke M(5;9; —3) OTHOCHUTENBHO ILIOCKOCTH
—r—06y+3z=1.

13.  Haittu yron mexay upsmoii [ : x_—+17 =¥ = & n uaockocrpio T 1 2r + 4y + 62 = —3.

14.  Ha nuockocru gan rpeyroiasuuk ABC ¢ Bepmunamu A(4; 1), B(—14;0) u C(8; 7). Tpebyercs: (a)
HamucaTb o0Ine ypapaerus npsmbix AB u AC

6) Haiitu mauHy Meauadbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CePeIMHHOTO TepHeHIuKyasipa K cropore AC

1) Hanmcarh 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 npsaMmoii AC.



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

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

2. Hoxkazarp, uro BekTopwr a(2;—1;1), b(5;—1;3), ¢(0;4;3) obpasyor 6a3uc. Paz3moKuth BEKTOP
d(8; —5;2) Mo STUM BEKTOPAM.

Haiitu xocumyc yria MexIy BekTopamu @ = m +3n u b = m + n opu /m| = 2, |n| = 1,

2
=%,

3.
(m,n
4. Haittu np, @, npu ¢ = a u y = 3b + ¢, tae a(—3; —5;3), b(—3; —2; —1), ¢(9;11;3).
o.

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, Teprien K yasipaoro mwiockocrn AABC, tae A(1; 1;8),
B(—2;-3;8), C(2;2;9).

6. BwraucauThb mIomalb TPEeyroJbHUKA, ITOCTPOEHHOIO Ha BeKTOpax a = 2m —4n u b = m — n upu

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

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
MIEHHYIO Ha 9Ty rpanb u3 Bepmuabl Ay, A(8;4;4), B(12;6;1), D(16;9;0), A1(5;2;5).

8. CocTaBuTh ypaBHeHUE IIOCKOCTH, mpoxosiieii yepe3 touku A(0; —2; 1), B(1;—1;4), C(2;1;9), u
naiitu paccroguune ot Touku S(0; —2;6) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, TPOXOJdAmeil depe3 Touky M (—2;—2;3) nepneHIunKyIspHO
miockocTsM —x — 2y —z—o=0wmw —x+3y+ 2+ 1=0.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' J0 9TOH TPAMO, ecan

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMO
20 —y—2—9=0
r+y +3=0

12, Haittu mpoeknuio touxku M (—3; —5; —7) Ha mwiockocts © — 6y — 7z = —96.

13.  Haittu yron mexmay npsmoit [ : ”"_—J“ll = y_;; = z+8 7 IUIOCKOCTBIO T @ 2T — 2y + 52 = —3.

14.  Ha mmockoctu gau tpeyronbauk ABC' ¢ sepmmuamu A(—3; —5), B(—5;6) u C(—11; —1). Tpeby-
ercs: (a) Hanucars obume ypasuenusi upsimbix AB u AC,

6) maiitu nauHy Meauanbl BD;

B) HaiiTH JIJIMHY BBICOTHI, OMYyIeHHOi 13 BeprmHbl C;

r) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

2. Hoxkazatn, uto BekTopsl a(—1;0; —3), b(4; —3; —2), ¢(5; —4; —3) obpasyior H6a3uc. Paznoxkurh Bek-
Top d(—8;8;10) 1o 3TuM BeKTOpaM.

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

4. Haiitu np, @, npu ¢ = a +cu y = b, rae a(1;4; -8), b(—2;1; -2), ¢(5; —3;5).

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

6. BbrumeguTh mwiomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = —3m —4n u b = 4m + 3n

21

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmuHamu B Toukax A, B, C, D, mwromaab rpaaun ABC u BBICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl D. A(9; —9;3), B(11;—10;4), C(4;—1;—4), D(8;—6;1).

8. CocTaBuTh ypaBHEHHe ILIOCKOCTH, mpoxoigmieil wepes toukn A(—4;10;—2), B(—5;8;—1),
C(—3;11; —6), n maiitu paccrostaue ot Touku S(1;5;3) 10 ITOM MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, Tpoxofsmeil aepe3 Touky M (1;10;6) mapasiesbHo TpsiMBIM
z+5 _ y+7 _ z2t4 i z—4 _ y+6 _ =z

-5 1 1 1 -2 -1

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

A(6;3;0), B(8;0;4), C(11;—4;9).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
r —by—2+20=0
20— 8y —2+22=0

12.  Haittu koopaunarsl Touku M, cummerpuunoit Touke M (13; —9; —3) OTHOCHTEIBHO MIIOCKOCTH
8r —by —3z2—11=0.

. e 7,246 Yy 243
13.  Haiitu yron mexy upsamoii [ 1 2 = 24 = =2

U IJIOCKOCTBIO T @« — 2y + 2z = 4.

14.  Ha miockocru jan rpeyroiasunk ABC' ¢ Bepmunamu A(3;1), B(—4;2) u C(5;3). Tpebyerca: (a)
HamucaTb o0Ine ypapaerus npsmbix AB u AC

6) Haiitu mauHy Meauadbl BD;

B) HAUTH JJIUHY BBICOTBI, ONyIeHHON 13 Bepiruabl C'

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



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

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

2. oxkazarn, uro Bextopsl a(l;4;3), b(2;1;—-2), ¢(3;4;0) obpasyor Gazuc. Pazmnokurh BeKTOp
d(—3; —6; —2) mo 3TUM BEKTOPaM.

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

4. Haittu np, @, upu © = 2b+cn y = a, e a(—1;2; —4), b(—2;5;5), c(2; —15; —11).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(7;0;0),

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

6. Beraumcants mwioma e napaJiiesorpaMmmMa, mMoCTPOEHHOrO Ha BeKTopax @ = m—3n u b = —4m+2n

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

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

8.  Bamana mupamuga SABC koopaunaramu pepuun A(—6;10;—4), B(—3;9;-8), C(-8;11;1),
S(4;4;—5):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KaHOHUYIECKHe YpaBHEHUsT IPAMOii, poxomsieii vepe3 Touky M (10;0;4) mapasenbHo

_ o x4+6 _ y+l _ 2-3
IWIOCKOCTH 22 + 5y — 32 = ( ¥ NepueHUKyJIIpHO NPpIMOi “P = “r = 252,

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

A(3;0;2), B(1;3;-3), C(4;-2;5).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO
—2z+9y+2+29=0
—x+ 5y +22=0"

12.  Haiitu xoopamuarsl Touku M, cummverpudnoit Touke M (2; —1; —2) OTHOCHTEIHHO IIIOCKOCTH
4o +y— 32 =0.

28 = 428 = 224 g qurockocThio T 22 4 2y + 22 — 13 = 0.

13. Haittu yroa mMexiay mpsamoii [ :

14.  Ha mmockocrn pan tpeyroabank ABC ¢ Bepmmuavu A(—2;0), B(11;-9) u C(—14; —4). Tpeby-
ercs: (a) HamucaTh obmHe ypaBaenus npsgMeix AB u AC;

6) maiitu pauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHO 13 Bepiunbl C;

) HAUCaTh 00MIee ypABHEHNE CePEJIMHHOTO NepreHmKyaapa K cropone AC,

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



NupuBuayansuoe /13 mo xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM4-12B.
BapmanT 28.

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. Hoxkazarp, uro BekTopsr a(3;—2;0), b(1;0;2), ¢(—2;1;1) obpasyor 6a3uc. PazmoKuth BEKTOP
d(7; —4; —2) Mo 3TUM BEKTODaM.

. Haiitn kocunyc yrima mexay BekTopamu @ = —3m —n u b = 2m +n npu /m| = 1, |n| = 2,
——\ _ on
m,n) = 5.

3
(
4. Haittu np,z, npu ¢ = a u y = b + 2¢, e a(—4; —3; =5), b(14;12;15), c(—7; —6; —7).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;6;5),
B(12;8;6), C(5;7;6).

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

npu |m| =2, n| =1, (m,n) = .
7. Bpruanmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpanun A; AsAs
W BBLICOTY, OINYIIEHHYIO Ha 9Ty Tpamb u3 Bepmuabl Ay. Aj(—7;4;—1), As(—11;12;2), A3(—10;—-3;1),

Ay(—6;7;—2).

8. Bamana mmpamuma SABC koopmmmatamu Bepumn A(1l;—4;4), B(—7;-3;3), C(—6;—-3;4),
S(—8;7;—5):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogrue ot Beprunbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, IPOXosieii depe3 Touky M (1; —9; —3) mapasiesbHO IPAMbIM
z+1 _ y+3 247 z __ y+3 _ z+4

3 1 2 2 —1 -1
10.  CocraBurb ypaBHeHume npsimMoit AB u Haifitm paccrogaue or Toukum C' 10 3TOH IPsAMOM, ecau

A(4;0,0), B(2;1;3), C(5; —1; —1).

11. TlpmBecTm K KaHOHHYECKOMY BHY OOIIUE ypaBHEHUS HMPsIMO
—r+2y+22z+22=0
—z4+y—2—-3=0

12.  Haiitu xoopaunarel Touku M, cummerpudnoit Touke M (—5;—5;0) OTHOCHTETHHO IIOCKOCTH
—92 -9y + 4z = 1.

. o Lx—1 _ y=5 __ z+3
13.  Haiitu yronm mexay npamoit [ : £ = 452> = 2=

1 IUIOCKOCTBIO T @ 3T — Yy — 2 = —3.

14. Ha mnockoctu pan tpeyronbuuk ABC ¢ Beprmuamu A(1; —2), B(—4;8) u C'(5;6). Tpebyercst: (a)
HammucaTh obInue ypapHeHusa npsambix AB u AC

0) maiitn nauHy mMeauansl BD;

B) HaiiTH IJMHY BBICOTHI, OMyIeHHOi 13 Beprnabl 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 KOOPAMHATH TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO TpsiMoii AC.



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

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pedpa B1Cy, a M penutr pedbpo AA; B orHOImEHNN 2 : 3.
2. Hokazatp, uto BekTopnl a(—3;2;0), b(—2;3;—2), ¢(1; —2; 1) obpasyior 6azuc. Pazinokurh BeKTOP
d(—4;3; —1) mo 3TUM BEKTOpaM.

Haiitu Kocmuyc yria Mexkay BeKTopamu @ = —m —3n u b = m +n npu |/m| = 1, |n| = 2,

_2
n) =

3.
(m,n
4. Haiitu np, @, npu ¢ = a +cu y = b, rae a(3;5;10), b(1; —1;-3), c(—2; —5; —4).
D.

Haiitu KOOpHHATEI € THHUYIHOIO BEKTOPA My, Ieprien K yisipaoro mwiockocrn AABC, tae A(5;7;6),
B(12;9;7), C(0;6;6).

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

npu [m| =5, |n| =2, (m,n) = ¥

7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IIEHHYIO Ha 9Ty rpanb u3 Bepmuabl A;. A(—5;8; —2), B(—6;10; —3), D(—11;13;3), A1(0;2; —3).

8. CocraBuTh ypaBHEHHE ILIOCKOCTH, Mpoxosiieii yepe3 Toukn A(9;3; —2), B(11;6; —1), C(10;8; —1),
u HaliTu paccrognue ot Touku S(—>5;4; —5) 10 ITOH MIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOsiieir depe3 Touky M (6; —8;7) mapaaiesbHo mpsiMBbIM
r _ y=6 __ 245 i z+4 _ y—3 __ z+1

7 5 -3 3 2 R
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan

A(2;0;6), B(3;-3;8), C(3; =2;7).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
dr +y + 6 =0
3r—y+2+29=0"

12.  Haiitu npoexiuio toukn M (7; —22; —9) Ha miockocts —bx + Ty + 5z — 63 = 0.
y

.Z’+2

13.  Haittu yron mexmay npsmoit [ : = 23

3 = 5> M IUIOCKOCTBIO T :x — Yy — 2 = —8.

14. Ha mrockoctu nam tpeyroiasuuk ABC ¢ sepmunamu A(1;3), B(22;0) u C'(13;15). Tpebyercst: (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 nupameix (1) u (x);
(

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



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

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, uro BekTopsl a(5;3;1), b(—2; —1; —1), ¢(—1; 1; —3) obpasyror 6a3uc. Pa3moxurh BeKTOP
d(—5; —1; —b) mo 3TUM BEKTOpaM.

3. Haiitn kocunyc yria Mexay BeKTopamu @ = —4m —2n u b = 3m +n opu |/m| = 1, |n| = 2,
=5

4. Haiitu np, @, upu ¢ = a +cu y = b, rae a(5;2; —4), b(3;1; -2), ¢(-10; 3; 10).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;1;7),

B(9;2;6), C(11;3;6).

6. BpraucanThb moia b napaJsuiesorpaMma, IoCTPOeHHOr0 Ha BeKTopax a = —3m+3n u b = 2m+42n

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

7. Boruncaunrs 06bem TeTpadapa ¢ BepmnHamu B Toukax A, B, C, D, mwromanb rpaan ABC u BBICOTY,
OIYIIEHHYIO HA 3TY rpanb u3 Bepumnasl D. A(—3;1;4), B(—4;—-1;7), C(—6;—3;12), D(—1;10;0).

8. Bamana mupamuga SABC koopaunaramu Bepummn A(9;10; 1), B(7;14;2), C(8;13;1), S(—6;3; —4):
a) cocTaBUThH ypaBHenue mwiockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBurh ypaBHeHUe IJIOCKOCTH T, IpoXosiieil yepe3 touky M (—6;3;1) napa/ienbHo npsaMoi

r—3 _ y—2 __ z+7 _
6 T 45 T 1 1 NEePHEeHJUKYJIAPHO IIJIOCKOCTU —X — Y — 2 = —3.

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

A(5;0;7), B(8;—2;2), C(7;—1;4).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMOI
2r+y— 2z — 2 =0
T Hy+42+22=0"

12.  Haiitu koopgunarsr touku Mi, cummerpuunoii Touke M (7;—3; —7) OTHOCUTEJIBHO ILJIOCKOCTH
—dr —y+72—25=0.

45 _ Yy _ z—4

2 1 -2

13. Haittu yroa Mexkjay mpsamoii [ : 7 TJIOCKOCTHIO 7 @ —2x — 4y — z = 15.

14. Ha nmockocru nan tpeyroabauk ABC ¢ Bepmmuamu A(—2;—1), B(—8;—18) u C'(—10;11). Tpe-
Oyercst: (a) mamucarh obure ypaBHeHust npsimbix AB u AC,

6) maiitu pauHy Meauansl BD;

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

r) HaIEcaTh 00Iee ypaBHEHHEe CepeIMHHOIO TepreHuKyasapa K cropone AC

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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

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

3.  Haiite xocumyc yrma MexIy BeKTopamMu @ = m+n u b = —3m — 9n upu |/m| = 2, |n| = 1,
=5

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

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(2;3;7),

B(3;9;8), C(1;2;7).

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

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(5; —2;0), B(7;0; —5), D(10; —3; —8), E(8; —2; —5).

8. Bamana muwpamuga SABC koopaunaramu Bepmmn A(—1;0;9), B(—2;—4;7), C(1;9;12),
S(—5; —6; —4):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE yDAaBHEHHUs MPSIMOi, poxossiiieit depe3 Touxky M (3;5; —1) mapasuenbHo
z—3 __ y+5 _ z—1

wiockoctu 3z + 2y — 102 = —4 u nepuesuKyJIgpHO NpAMOi “7= 1 — -

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

A(7,7;3), B(9;2;12), C(6;10; —2).

11. IlpuBecTu K KaHOHHYECKOMY BHY OOIIHE ypaBHEHUS HPAMON
r —y+22—5=0
—2r—y+ 2 +2=0

12.  Haiitu xoopamuarsl Touku M, cummverpudnoil Touke M (—3;2; —1) OTHOCHTETHHO IIIOCKOCTH
—r 42y — 3z = —11.

=7 __ y—
1 =2

y—4 _ 247
1

13. Haittu yroan Mexxay npsiMoii [ : 7 TJIOCKOCTRIO 7 : 2 —y + 2+ 11 = 0.

14. Ha mrockocru gan tpeyroabiuk ABC ¢ epmmnavu A(1; —1), B(—6;0) u C(—11;11). 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.
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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 A1 Dy, a M nmenut pedpo C'Cy B orHOmenun 1 : 2.

2. Hokazath, uro BekTopsl a(—4;6; —5), b(1; —3;3), ¢(—1; —5; 6) obpasyror 6azuc. Pa3moxuth BeKTOP
d(—9; —5;9) mo 3TUM BEKTOpaM.

. HaiiTn KocHHYC yI/Ia MeKIy BeKTopaMu @ = —m —n u b = 3m + Tn wpu |m| = /3, |n| = 2,
m,n) ="

3
(
4. Haittu np, @, npu ¢ =bu y = a + ¢, vae a(10; —1;4), b(—1;1;1), e(—4;7;2).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(6;4;6),
B(8;—-1;9), C(5;6;5).

6. BpraucanTh 110113,/ TPEyrobHIKa, TOCTPOEHHOTO Ha BeKTOpax a = 4m — 3n u b = m + 4n upn

_ _ — =\ __ 37
‘m’ =9, |n’ =2, (man> - 4
7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmuubl Q. P(0; —3;4), Q(—7;1;13), R(9;0;12), S(—1;—2;6).
8. CocTaBuTh ypaBHEHHe ILIOCKOCTH, mpoxoigmieil wepes toukn A(—9;—1;6), B(—10;—3;8),
C(—8;0;3), u maiitTu paccrosiame or Touku S(—7; —2; —6) 10 ITOM IIOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs TPIMOii, mpoxosimeit aepe3 Touky M (—4; —5;4) napasieinb-

_ _ o =5 __ y+5 __ 242
HO IJIOCKOCTH I — Y + 2 = —7 U NepHeHuKy/IapHO OpaMoit F= = %52 = 7=,

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

A(7;3;7), B(6;—3;—1), C(8;8;14).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
—x+8y—22—14=0
r—y+2z+4=0

12. Haitt woopaunarsr Touku M;, cummerpuanoit touke M (—1;4;5) OTHOCHUTENBHO ILIOCKOCTH
—2rx+y+52—16=0.

13.  Haittu yron mexay upsmoii [ : x_—+18 = y_;f = % 1 IJIOCKOCTBIO T @ 20 — Yy — 22 = —8&.

14.  Ha wiockocru jgan rpeyroibuuk ABC ¢ Bepuunamu A(—4; —2), B(16; —12) u C(—6;2). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsivbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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



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

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. Hoxkazarn, uro Bektoper a(5;5;1), b(1;—1;—-2), ¢(1;3;3) obpasyor 6azuc. PazmoKurh BEKTOP
d(—9; —7;1) mo 3TUM BEKTOpaM.

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

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

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(0;6;7),

B(1;5;4), C(—2;9;15).

6. Borumcauthb miomnaih napajuiesiorpaMmmMa, IOCTPOEHHOTO Ha BEeKTOpax a = m —2n u b =3m —n

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl . A(6;1;5), B(7;5;8), D(7;0;3), E(4;7;12).

8. CocTaBuTh ypaBHEHHUE TIOCKOCTH, IPOXosIeii uepes Touku A(3; —8;7), B(—2;—7;7), C(—5; —7;8),
u HaliTu paccrognue ot Touku S(—5; —5; —8) 10 ITOl WIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILTOCKOCTH T, POXOsIeil depe3 Touxky M (—2; —7; —6) nepneHIuKyIspHO
JIOCKOCTSIM 20 +y — 3z =4ux+y+ 2z = 6.

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

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJLy OOIIME YpaBHEHHS IIPAMO
T+ y +z2+2=0
—x— 10y +2=0"

12, Haittu mpoeknmio touxku M (—4; —15; —19) ma miaockocts 2x — 3y — 5z — 56 = 0.

13.  Haiitu yron mexxay npamoit [ @ § = %5 = z_—+22 W IUIOCKOCTBIO T @ —x +y + 2 4+ 11 = 0.

14. Ha miockoctu gan tpeyroasuuk ABC ¢ Bepmuuamu A(3;2), B(—11;4) u C'(—13; —14). Tpebyer-
cst: (a) Hanmcarb obiue ypasaenus nupsambix AB u AC;

6) maiitu nauHy Meauanbl BD;

B) HaiiTH IJIMHY BBHICOTHI, OMyIeHHOi 13 BeprmHbl C;

I) HamucaTh oblee ypaBHeHHe CepeIMHHOTO MepneHuKyasipa K cropore AC

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(
(
(
(
(
(

’K) HAHTH KOODAMHATH TOUKH F', cuMMeTpuIHOi Touke B oTHOCHTE HHO TpsiMoii 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 pedbpa DDy, a M genut pedbpo AB B oTHOIIEHHH 3 : 2.

2. Hokazatw, uto Bektopnl a(—1;1;3), b(—2;2;5), ¢(—2;0; —1) obpasyior 6azuc. Paziokurh BeKTOP
d(1; —3; —9) mo 3TUM BEKTOpaM.

. Haiitn Xocumyc yria MexIy BeKTOpaMH @ = —m —n u b = —3m — n npu |m| = 1, |n| = 2V/3,
— =\ _ 57
m,n) = .

3
(
4. Haittu np, @, npu ¢ = b u y = 2a + 3¢, rae a(2; —1;1), b(—1;3; —1), e(—1;0; —1).
5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(9;0;9),
B(13;1;11), C(4;—1;8).

6. BpluucauTh Mma0M@AL TPEYTroJbHUKA, TOCTPOEHHOINO HA BEKTOpax a = 2m + 3n u b = 2m — 3n

npu |m| =3, n| =1, (m,n) = 7.
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

MIEHHYIO Ha 9Ty rpab u3 Bepuabl Ay, A(9; —5;2), B(10;—-9; —1), D(7;—2;9), A1(8;3;3).
8. CocraBuTh ypaBHEHHe IIOCKOCTH, TIpoXosiiieil yepe3 Touku A(6;8; —2), B(8;9;7), C(3;7,—12), u
HaiiTu paccrosguue ot Touku S(—8; —8;1) mo ITOi WIOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHHUs MPsAMOii, mpoxosmeii yepe3 Touky M (—2;0;0) mapaiieabHo

o . e =5 _ Yy __ 247
IJIOCKOCTH —X — Y + 42 = 7 W NepueHInKyJasapHO MPSIMOi H=5=5

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

A(2;1;2), B(4;2;5), C(7;4;9).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
8r+3y+42—30=0
-~z —y—2+3=0

12.  Haiitu koopaunars Touku M, covmmverpuanoit Touke M (—14; —12;4) OTHOCHTENTBHO TIOCKOCTH
8xr + by — z = —41.

13.  Haiitu yroa mexy upsamoii [ : T

-1
Y= = 2Ty ockocrbio T —x —y — z + 13 = 0.

14.  Ha wiockocru pan rpeyroibauk ABC ¢ Bepuunavu A(3; —1), B(21; —27) u C(5;5). Tpebyercst:
a) Hamucarh obmue ypasuenus npameix AB u AC;

0) HaitTn aauHy Meguanbl BD;

B) HAlTW JJIMHY BBICOTHI, OMYIIEHHOH 13 Bepruabl C';
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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 AB, a M nenut pedpo B;Ci B orHOmenun 1 : 2.

2. Hoxkasarb, uto BekTopnl a(—2;—2;—1), b(—5;1;2), ¢(—5; —4; —2) obpasytor 6azuc. Pazioxurs
BekTop d(5;1; —1) O 9TUM BEKTOpaM.

3. Haijitn Kocunyc yria MexkIy BeKTOpaMn @ = m —2n u b = —m +n opu /m| = 4, |n| = 1,
(m.m) = 3.

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepIieH K yasipaoro mwiockocrn AABC, tae A(6;7;3),
B(2;8;—4), C(9;6;7).

6. BbraucauTh mIomaap napasiesorpaMMa, moCTPOEHHOIO Ha BEKTopax @ = m+mn u b= m —n npu
_ _ — =\ __ 37

‘m’ =3, |n’ =4, (man> - 4

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

BBICOTY, OIYIIEHHYO Ha 9Ty Ipadb u3 Bepumabl Ay, A1(0;0;0), As(0; —3; —2), A3(7;7;3), A4(2; —=7; —5).

8. 3amana mupamuna SABC koopaunaramu Bepurua A(—5; —9; —5), B(—3; —8; —5), C'(—8; —11; —4),
S(—1;3;0):
a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) HaiiTu paccrogHue ot Beprutbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Mpoxojgmieil yepe3 Touky M (7;4; —1) nepnenuKyIsipHO TLI0C-
kKoctTaM ¢ — 6y — 2 —2=0mnz—Ty—5=0.

10.  CocraBurb ypaBHeHume npsimMoit AB u HaiiTm paccrogame or Toukum C' 10 3TOH IpsAMOi, ecau
A(6;8;0), B(11;6; =3), C(4;9;1).
11. TlpuBecTn K KAHOHHYECKOMY BUIY OOIMUE YpaBHEHHS IIPAMOM
3x — 2y +6=0
—r+y+2z-3=0

12.  Haiitu npoexruio touku M (—18; —15; —21) ma wrockocts —4x — 5y — 62 + 35 = 0.

13. Haittu yroa mMexiay mpsamoii [ : xff’ = # = { ¥ IJIOCKOCTBIO T : T + 5y + 2 = 8.
14.  Ha mnockoctn gan tpeyroabuuk ABC ¢ sepmmmnamu A(2; —1), B(0;13) u C(6; —5). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMbix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;
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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 AiBy, a M nenurt peopo BC' B orHOmenun 3 : 1.

2. Hokazatw, aro Bektopnl a(0;5;4), b(—5; —1; —1), ¢(—3;4; 3) obpasyior 6azuc. Pa3iokurh BeKTOP
d(5;6;5) M0 STUM BEKTOPaM.

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

4. Haiitu np,z, upn ¢ = b+ 3c n y = a, e a(—2;2; —1), b(—8;2;5), ¢(2;1;-1).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(9;0;2),

B(8;1;4), C(5;3;11).

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

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl E. A(—3;—5;5), B(—=5;—4;7), D(—6; —11;12), E(—3; —3;4).

8. Bamana mmpamuga SABC koopaunatamu wepimunn A(—4;8;—-3), B(—2;9;2), C(-7;7;,—6),
S(0;5; =7):

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, IPOXOsIeii Yepe3 Touky M (—2;5; —3) mapaaiespbHo MpsiMoi

z+5 _ y=1 _ 2-2 —
42 = 4= = 557 ¥ IepueHuKyIApHO II0CKoCcTH 3T + 2y + 2 — 5 = 0.

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

A(8;1;8), B(6;0;3), C(11;2;15).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMO
r+3y—2—4=0
x4+ 2y —-2=0"

12.  Haiitu koopmuuatsl Touku Mj, cummerpudanoii Touke M (20;5; —20) OTHOCHTENBHO IIOCKOCTH
9z + 2y — 92+ 45 = 0.

225 = ¥ = 225 g qurockocThio 1 —Tr — 2y 4 2 = —8.

13. Haittu yroa mMexay mpsamoii [ :
14.  Ha maockoctu nan tpeyroibank ABC' ¢ sepmunamu A(0; 1), B(—20;11) u C(4;3). Tpebyercs:
a) HanucaTh obiue ypasHeHus npaMeix AB u AC;

0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;
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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 A1Dq, a M penur pedbpo AB B oTHOmeHU" 3 : 2.

2. Hoxazatn, uto BekTopnl a(—1;4;4), b(—1;3;3), ¢(2; —1;3) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(8; —9;7) Mo STUM BEKTOPAM.

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

4. Haiitu np,z, npu x =a u y = b+ ¢, rae a(—1;-2;-2), b(—-2;7;2), c(—2; -2; -3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(5;0;7),

B(4;1;6), C(7,7;8).

6. Beraucantsb mwioma e napaJiiesorpaMmMa, MOCTPOEHHOIO Ha BeKTopax a = m+3n u b = —3m+4n

21

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

7. Bpranmcaunrh o0beM TeTpasapa ¢ BepmiuHamu B Todkax Aq, As, As, Ay, mnomanps rpanun A A3 Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpanb u3 epumabl A;. A1(9;3;—7), As(3;1;-8), As(—1;—-2;-9),
A4(O; —3; —10)

8.  Bamama mupamuma SABC woopmunaramu sepuimn A(5; —8;—9), B(4;—-9;-9), C(7;—-7;—10),
S(1;0; —3):
a) cocTaBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrogrue ot Beprusbl S 70 wiockoctu ABC.

9. CocraBuTb ypaBHeHHE ILJIOCKOCTH T, Mpoxojdiieii depe3 touky M (—7;10;3) meprneHuKyIsspHO
IJIOCKOCTAM 3 + 2y —2=8nx —y+ 2 = —1.

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

A(3;5;9), B(—6;1;4), C(1;4;8).

11. TlpuBecTn K KAHOHUYECKOMY BUIY OOIIME ypPaBHEHUS MPSIMO
3x+y+ 2z —26=0
— 2 +y+22-24=0

12.  Haiitu npoexmuio touku M (—10;27; —17) ma wiockocts —5x 4+ 7Ty — 6z = 11.

r—4 __ y—:
2 T -1

13. Haittu yros mMexiay mpsamoii [ : y=3 — %Jg 7 TJIOCKOCTRIO T @« + 2y + 2z = 12.

14.  Ha mockocru man tpeyroabauk ABC ¢ epmmunamu A(—4;0), B(—7;21) u C(2; —6). 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.
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BapmanT 38.

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

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

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

4. Haittu np, @, npu ¢ = a u y = 3b+ ¢, tae a(—1;1;4), b(2; —3; —6), c(—10;7;15).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(0;2; 3),

B(1;-3;2), C(1;5;3).

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

27

upn [m| =4, [n| =2, (m,n) = 3

7.  Borumcomrb 00beMm Terpasapa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;AsAs u
BBICOTY, ONMYIIEHHYIO HA 9Ty Tpadb u3 Bepumabl Ay A1(9;8;9), Ax(9;7;6), As(8;11;14), A4(13;5;10).

8. Bamana mupamuna SABC koopaunatamu wepmua A(—7;9;—3), B(—8;8;—-3), C(—4;8;—4),
S(=7;8;6):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TLIOCKOCTH T, poxogiieil uepe3 Touxky M (—8;0; 1) nepnenuKyIsipHO TI0C-

KoCcTIM —T — b5y — 3z =8 u x + 6y + 2z = 1.

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

A(2;8;7), B(0;13;8), C(—1;15;8).

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

12.  Haiitn koopamuarsl Toukn M;, cummverpuanoil Touke M (3; —2;10) OTHOCHTENBHO IIOCKOCTH
—3x + 4y — 9z = 52.

YE8 — =6 1 ockocrsio 7 4z —y — 2 = b.

13. Haittu yroa mMexiay mpsamoii [ : xTHS
14. Ha mockoctu man tpeyroiabank ABC ¢ epimuaavu A(—2; —2), B(8;3) u C(—4; —6). 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 IBM4-12B.
BapmanT 39.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa DC, a M nenut pedpo B1C) B orHOmenun 3 : 1.

2. Hokazath, uro BekTOpsl a(—2;1; —2), b(1; —1; —3), ¢(3; —2; 5) obpasyror 6a3uc. Pa3moxurh BeKTOP
d(6; —4;4) mo STUM BEKTOPAM.

3. HaiiTu KOCHHyC YIIa MeKIy BEKTOpaMH @ = —m — 3n u b = 2m + n npu |m| = 2v/2, |n| = 1,
) = %

4. Haittu np, @, npu ¢ = b u y = a + 2¢, re a(2; —8;7), b(—4;6; —-3), c(—3;4; -2).

5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(2;9;6),

B(3;10;5), C(—3;11;5).

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

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty TpaHb u3 Bepuunbl F. A(—2;5;—8), B(—5;13; —14), D(-3;10; —11), E(—2;8; —-9).

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

9. CocraBuTh ypaBHEHHUE IIJIOCKOCTH 7, HPOXo/siieii yepes rouky M (3; —9; —3) napaJuiesibHO HpsIMbIM

174_y+8_z+3ﬂx+6_y—5_z+2
2 1 T 0 -1 - 2 — 1 °

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

A(7;9;4), B(10;11;3), C(8;10;4).

11. IlpuBecTn K KAaHOHUYECKOMY BUJIY OOIINe ypaBHEHHUS MPIMO
r—>dy—2—18=0
x+ 2y —4=0

12, Haiiru npoekuuto rouku M (—30;28; —11) na miockocrs —7x + 9y — z — 80 = 0.

z—3

z+6
- —2

13.  Halfiru yroa mexjy upamoit [ @ =5 = % =

U IJIOCKOCTBIO T @ & — 2y + 32 = —T.

14. Ha wiockocru pan rpeyrosibiuk ABC' ¢ Bepmunamu A(—5;3), B(4; —10) u C(—13; —21). Tpeby-
erca: (a) HamucaTh obmme ypasaenus npsimbix 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) HAWTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.



