NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 0.

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. Hokazatb, uto BekTopnl a(—3;5; —3), b(2;1;1), ¢(—1; —2;0) obpasyior 6azuc. Paziokurh BeKTOP
d(0; —8;2) mo STUM BEKTOpPaM.

3. Haiitu xocumyc yria Mexkay BekTopaMu @ = —9m +2n u b= —m +n upu |/m| = 1, |n| = 2,
(7w = 1.

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

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

B(5;3;1), C(8;3;2).

6. BbraumcanTs mwioma b napaJiiesorpaMmma, MoCTPOeHHOr0 Ha BeKTopax @ = —4m —3nu b =2m—n

_ _ ——=\ __ 37
npu |m| =4, [n| =5, (m,n) = =F.
7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,

ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimunbl S. P(0; —1;0), Q(7;1;2), R(7;—5;—1), S(—6; —4; —2).

8. CocTaBuTh ypaBHEHWE ILIOCKOCTH, Hpoxojsiieii depes touku A(2;—10;1), B(8;—7;2),

C(—5; —14;0), n maiitu paccroguue ot Touku S(2;6; —2) 10 ITOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE ILTOCKOCTH T, MPOXosiieii depe3 Touxky M (—3; —3; —1) nepneHIuKyIspHO
IJIOCKOCTSM DT — Ty — 4z =2 u —2x + 3y + 3z = 4.

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(2;8;7), B(0;7;8), C(—T7;3;11).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIMe ypaBHEHHS MPSIMO

3r+2y—32—25=0

r+y —22-16=0"

12, Haittu mpoekuuio touxku M (6; 10; —5) na mrockocts —bxr — 9y + 62 — 134 = 0.

13.  Haittu yron mexmay npsmoit [ : ”"TJFG = y%‘l = zTH 1 IUIOCKOCTBIO T @ —x — Yy + 52 = —11.

14.  Ha mrockoctu man tpeyroiasauk ABC ¢ Bepmmunavu A(2;3), B(0; —11) u C(—6; 11). Tpebyercs:
a) Hanucars obmue ypasuenust upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTH IJIMHY BBHICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapwuanr 1.

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

2. Hokazath, 4o BeKTOPH a(—5; —5; —2), b(2;2; 1), ¢(—1; —2; 0) obpasyror 6a3uc. Pa3moxuts BEKTOP
d(—10; —8; —5) mo 3TUM BEKTOPAM.
HaiiTn KocHHyc yriia MeyKay BEKTOpaMH @ = m +4n u b= —2m — 3n npu |/m| = 2v/3, |n| = 1,

__ 5
) =%

3.

(m, 7

4. Haiitu np,, upu ¢ = b u y = 3a + ¢, e a(4; —5;7), b(—2;3; —4), ¢(—11;12; -23).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(7;1;8),
B(5;7;11), C(6;0;9).

6. BblYuCAUTDH IJIOMA/L TPEYTOJbHUKA, TOCTPOEHHOTO Ha BEKTOpax a = —2m —n u b = 4m +n upu

_ _ o
‘m’ _ 47 |n’ _ 17 (m ’I'L) 6 "
7. Beramcsurb 00beM TeTpasapa ¢ BepIImHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann Ay As As u BbI-

COTY, OMYIIEHHYIO Ha 3Ty rpanb u3 Bepurunabl Ay. A1(—3;0;5), A2(0; —1;14), A3(—7;3;7), As(—6;2;8).
8. CocraBuTh ypaBHEHHe ILIOCKOCTH, Mpoxojsiieii depe3 touku A(—5;—4;—7), B(—4;—11;-7),
C(—4; —3; —6), n naiitu paccrosguue ot To9ku S(—3;3;2) 10 ITOMH IOCKOCTH.

9. CocTaBuTh KAHOHHYECKHE YPABHEHUs TPIMOii, mpoxosimeit gepe3 Touky M (—4;1; —2) napasiein-

_ o x+4 _ y+5 _ z—2
HO IJIOCKOCTH T + Y + 22 = 2 1 NePIeHJMKYIAPHO NPIMOil “5= = &= = 5=,

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(1;1;4), B(—8;6;8), C(8;—3;1).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIMe ypaBHEHHS MPSIMOI
-z +4y—22414=0
3r—Ty+5z—1=0

12.  Haiitu npoexiuio toukn M (4;1;6) Ha mwiockocts 4z + 5y + 8z = —141.
z—2 _ y+l _ =z . —
13. Haifiti yron mMexay npamoit [ : == = £55 = % u miockocTbio m @ —22 — y + 2z = —10.

14. Ha mrockoctu man tpeyroibuuk ABC ¢ Bepmmmnamu A(1; —4), B(18;3) u C'(13; —16). Tpebyercst:
a) Hanmcarhb obmue ypasuenus upsmoix AB u AC;

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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapwuanr 2.

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 oTHOIIeHN” 2 : 3.

2. Hoxkazatn, uto BekTOpsl a(—1; —2; —3), b(—3; —1;2), c(5; 1; —4) obpasyior 6a3uc. Paznoxkurh Bek-
Top d(—7; —7; —8) 1O 3TUM BEKTOpaM.

3.  Haiitu xocumyc yrma mMexay BekTopamMu @ = —6m +2n u b = m + n upn |/m| = 1, |n| = 2,
(m.n) = 3.

4. Haittu np, @, upu ¢ = a + 3c n y = b, te a(20; —13; —2), b(2; —1; -2), c(—6;4;1).

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(1;2;2),
B(-3;0;1), C(0;3;2).

6. BbrumeguTh mwiomags TpeyroabHuKa, MOCTPOEHHOTO HA BeKTopax a = 4dm +2nu b = —3m — 2n
npu /m| =3, [n| =1, (m,n) =3¢

’ ’ ) 6 °
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; —1;5), B(—8;—8;9), C(—6;—4;6), D(—4;—6;7).

8. Bamana nmupamuaa SABC koopaunaramu Bepummn A(8; —9;6), B(13; —-7;7), C(7;—10;6), S(3;1; —2):
a) cocTaBUTh ypaBHenue mwiockoctn ABC,

6) Haiitu paccrosiaue ot Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHUYECKHE yDABHEHUs HPSIMOM, poxossiieit depe3 Touxky M (—9;0;4) napasuienbHo

_ o 44 _ y—6 _ z—5H
WI0CKOCTH 22 — 6y — 2 + 6 = 0 1 nepneHguKyIspHO npamoii = = = = 2.

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(51;0), B(3;4;5), C(8; —4; —8).
11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMO
r+5y— z +17=0
—r—3y+22—1=0
12.  Haiitu koopaunarsl touku My, cummerpuunoii touke M (19;16; —9) oTHOCHTEIHLHO MJIOCKOCTH
9z + by — 2z +6 = 0.

%}:%7:2;6HHﬂOCKOCTbmW:x—2y+z+5:O.

13. Haittu yroa Mexkjay mpsamoii [ :
14. Ha miockocrn gan rpeyroabauk ABC ¢ Bepmmaamu A(3;0), B(13; —20) u C(15; —6). Tpebyercst:
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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 3.

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 orHOmEenuu 3 : 1.

2. Hoxkazatn, uto BekTOpnl a(—06;1;—5), b(4;0;3), ¢(3; —2;2) obpasyor 6asuc. Pa3noxuTh BeKTOP
d(8; —7;7) M0 STUM BEKTOPAM.

3. HaiiTu KocHHYC yIIa MeKIy BeKTOpaMi @ = —m +4n u b = —m + n opu |m| = 2, |n| = V/3,
(7w = 1.

4. Haittu np, @, npu ¢ = a +2c n y = b, t7e a(—2;4;1), b(—2;3;2), ¢(2;0; -3).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(8;0;4),

B(6;—2;5), C(5;—T7;5).

6. Boruncauthb miomab TpeyroabHIUKa, TOCTPOCHHOTO Ha BeKTOpaxX @ = 4m — 2n u b = m + 2n upu
_ _ — =\ __ 3w

‘m’ =2, |n’ =1, (man> - 41

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,

ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepimunbl S. P(5;3;4), Q(4;8; —6), R(7;—4;0), S(5;4;1).
8. Bamana nmupamuaa SABC koopaunaramu Bepummn A(9; 8; —6), B(11;11; —4), C(8;7; =9), S(2; —4;1):

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

9. CocraBuTh ypaBHEHHE [JIOCKOCTH T, HPpoXosiieii uepes Touky M (—9;9; —10) napaiienbHo IpsaMbiM
r—5 _ y—3 __ z—2 z+3 _ y+7 _ 248
T T2 — o " -1 T 1

4 0 —1 —1 1
10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan

A(4;4;3), B(9;2;10), C(7;3;7).
11. IlpuBecTr K KAHOHHYIECKOMY BH/Y OOIIIE YPABHEHUS MPIMOIL
r+y —2z2+8=0
x—4y -30=0"
12.  Haiitu npoexuio rouku M (12; —27; —4) ma wrockocts 9x — 9y + 2z = 11.

o o Cx+2 _ y=7 _ 248
13. Haiftru yros mexjiy upamoit [ : 5 = = = =

1 IJIOCKOCTBIO T @ —dx — 2y — 2 = 1.

14. Ha wiockocru pan rpeyrojibauk ABC ¢ epumunamu A(—3; —5), B(10;4) u C(—9; —3). Tpebyercst:
a) Hanmcarh obmue ypasuenus npameix AB u AC;

0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapwuanr 4.

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 2 : 1.

2. Hokazatb, uro BekTopsl a(—1; —2; —2), b(6;5; —1), ¢(2; 1; —1) obpasyror 6azuc. Pa3noxuts BeKTOP
d(—3; —7; —9) mo 3TUM BEKTOpaM.

3. Haiitn Kocunyc yria Mex/Iy BeKTOpaMn @ = —m +3n u b = m —n opu /m| = 2, |n| = 1,
() = 5.
4. Haiitu np,z, npu ¢ =a u y = b+ 2¢, e a(—7;2;1), b(7;5;4), c(—2; —1;-4).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(0; 3;8),
B(1;4;4), C(1;5;5).

6. BplaucauTh mIoma b napajuiejorpaMMa, TOCTPOEHHOTO Ha BeKTopax a =m —nu b= —-3m +n

_ 3n

upu [m| = 4, [n| = 1, (mR) = ¥

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

8. CocraBuTh ypaBHEHHe IJIOCKOCTH, Tpoxojsiieii yepes touku A(1;7;—2), B(4;8;—1), C(—1;8;0), u
uafitu paccroguune ot Touku S(0;0;3) 10 ITON MIOCKOCTH.

9. CocTaBuTb ypaBHEHHE IIOCKOCTH 7, Mpoxosiieii uepe3 Touky M (10; 3;2) mepneHauKyasipHo I0C-
KocTaM T + 3y — 4z = —6u -3z —2y+ 32 —4=0.

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

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

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI
—r—3y+z2+5=0
—x+4y —6=0"

12. Haiitu koopauuaTs! Touku M, cammerpuanoit Touke M (—13; —14; —16) OTHOCUTETHHO IOCKOCTH
dxr + 6y + 7z = 14.

13.  Haittu yron mexay upsmoii [ :

%*3 = _if = 217 U IJIOCKOCTBIO T @ —3x + 3y + 22 = —14.

14. Ha wiockocru pan rpeyrojabauk ABC ¢ epuunamu A(—1;2), B(—5; —26) u C(7; —6). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 5.

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

2. Hoxazatn, uto BekTOpHI a(3;1;—2), b(3;0;—4), c(4;2; —1) obpazyor 6asuc. Pa3moxuTh BeKTOP
d(—8; —9; —8) mo 3TUM BEKTOPaM.

3. HaiiTi KocHHyc yriaa MexKIy BEKTOPaME @ = —m — 2n u b = —3m — 4n npu |m| = /3, |n| = 2,
=

4. Haittu np,z, npu ¢ = b u y = 2a + ¢, e a(1;1;1), b(—1;2;-5), e(—1;0; =8).

5. HaiiTu KOOpMHATE! € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;0;8),

B(2;-4;6), C(1;-9;3).

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

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

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mwromaas rpann PQR u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'padb u3 Bepimunbl S. P(1;6;6), Q(—1;16;1), R(1;4;5), S(0; 1;3).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, mpoxoisdmieii depe3 rmouku A(—2;—6;10), B(4;—3;12),

C'(—9; —8;9), u naiitu paccrosaue ot To9ku S(—7; —3; —2) 10 3TOi MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpOXosIieil uepes3 Touxky M (—3;5;9) nepnenaukyasapHO I0C-
KocTaM —r — 3y + 32 —4 =0z +2y+ 2z = 3.

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

A(8;6;1), B(7;13; =7), C(7;12; —6).

11. TlpuBecTn K KAHOHUYECKOMY BUJIYy OOIIME YpaBHEHHS IIPAMO
204+3y+92—-29=0
—x—y—22+9=0"

12.  Haittu mpoekuumio Touku M (30;38; —4) na mwiockocts —9x — Ty + 3z — 8 = 0.

13.  Haittu yron mexmy npsmoit [ : ;‘_—+18 = %26 = % W IJIOCKOCTBIO T @ —2x + 3y — 32 — 14 = 0.

14. Ha mwrockoctu gan tpeyronbauk ABC ¢ Bepmmnavu A(0;0), B(—6; —17) u C'(—4;6). Tpebyercst:
a) Hanmcarhb obmue ypasuenus upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTH IJIMHY BBHICOTHI, OMyIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 6.

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, uto BekTopnl a(—1; —4;2), b(0;3; —2), ¢(3;3; —1) obpasyior 6azuc. Paziokurh BeKTOP
d(10; —5;6) MO STUM BEKTOPaM.

. Haiity Kocuuyc yria MexkIy BeKTopaMu @ = —2m — 8n u b = 2m + 6n npu |/m| = 2V/3, |n| = 1,
m,n) ="

3
(
4. Haiitu np, @, npu ¢ = a +cu y = b, rae a(7;5;0), b(—4;2;3), e(—3;1;2).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(3;8;7),
B(4;15;8), C(2;11;7).

6. Borumcauthb miomnaih napajuiesiorpaMmmMa, IOCTPOEHHOTO Ha BeKTopax @ =2m —4nub=m —n
— 2

npu |m| =3, [n| =1, (m,n) = 5.

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-

HYIO Ha 3Ty Ipadb u3 Bepuunbl E. A(=8;7;—2), B(—9;9; —3), D(—11;12; —5), E(—8;8; —4).
8. CocrtaBuTh ypaBHeHue MIOCKOCTH, poxosrieil uepes touku A(—5;6; —1), B(—6;10;4), C(—6;9;5),
u HaliTu paccrognue ot Toukn S(8; —6;4) 10 ITOM MIOCKOCTH.

9. CocTaBuTh ypaBHEHWE IIOCKOCTH T, TpoXojsmeil depe3 Touky M (3;2;9) mapaieabHO TPSIMBIM

z—5 _ y—4 _ z+8 i z+7 _ 247

- - - )

Y
-5 1 1 4 -1

10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(8;0;0), B(6;—5;9), C(9;2; —4).
11. TlpuBecTn K KAHOHUYECKOMY BHUIY OOIIME ypaBHEHHUS MPSIMO

r —3y+2—20=0
2+ 1y —z+14=0

12. Haitt woopaunarsr Touku M;, cummerpuanoit touke M(5;—1;9) OTHOCHUTENBHO ILIOCKOCTH
—4xr —y — 9z = —51.

13.  Haittu yron mexay upsmoii [ : x_—+18 = %4 = ZI?’ 1 IJIOCKOCTBIO 7 @ 3z + 1y — 62 = —12.

14.  Ha nuockocru gan rpeyroiasuuk ABC ¢ sepmunamu A(0;4), B(28;8) u C(—4;0). 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

(

(

(

(n) manucarb obiiee ypapaenne 6uccekrpucel yriaa BAC,

(e) maifTn KoOpAUHATHI TOUKH F — nepecedenns npaMeix (1) u (x);
(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 7.

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

2. Hoxkazatn, uto BekTopnl a(0;—1;3), b(3;5;—3), ¢(1; —1;5) obpasyior 6a3uc. Pa3noxuth BeKTOpP
d(—6; —6;0) Mo STUM BEKTOpaM.

3. HaiiTu KocHmyc yIiia MexKIy BEKTOpaMHu @ = —m — 2n u b = —3m — 4n upu |/m| = 2, |n| = /3,
() =

4. Haiitu 1Py, TpH & = b+cuy=a,rme a’(l; I; _2)7 b(_13 2; 4)7 6(55 0; _7)'

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

B(3;10;13), C(—2;7;2).

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

21

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

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
OIYIICHHYIO HA 3TY Tpadb u3 Bepumnsl P. P(7;1; =7), Q(7;6; —6), R(4;11;—14), S(6;8; —9).

8. Bamana mupamuga SABC koopaunatamu Bepruua A(—5; —6; —8), B(—3;—7;-9), C(—8; —-2; —6),
S(—4;—-2;1):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHUYECKHE yDAaBHEHHUs MPSIMOi, Tpoxossiiieit yepe3 Touxky M (—4;7;2) mapasenbHo

— oozl _ y+2 _ 246
IWIOCKOCTH 42 +y — 22 — 4 = 0 1 IeplueHJIuKy/IsapHO IpaAMOli 5= = 5= = =2,

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

A(0;0;9), B(4;-T7;12), C(—5;9;5).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yDABHEHHUS MPSMOif
dr+3y+22+23=0
3+ y + 2z +14=0"

12.  Haiitu koopmuuaTsl Touku M;, cummerpudanoii Touke M (—16;5;12) OTHOCHTEIBHO IIOCKOCTH
8r —y—952—32=0.

21 = =1 = 228 y quiockocTbio T 2z — 2y + 2 + 9 = 0.

13. Haittu yroa mMexay mpsamoii [ :
14. Ha miockocrn gan tpeyroabauk ABC ¢ Bepmmaamu A(3;2), B(16;11) u C(—1; —10). 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
Bapmant 8.

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

2. Hoxkazarp, uro BekTopsr a(—3;—2;1), b(1;5;2), ¢(2;4;1) obpasyor 6a3uc. Paz3mioKurh BEKTOP
d(—4; —1;2) mo 3TUM BEKTOPaM.

3. Haiiti Kocumyc yria Mexay BekTopamu @ = 4m 4+ 8n u b = m + 3n upu |m| = 2V/3, |n| = 1,

— =\ __ 57w
(m7 ’I’L) - 6
4. Haittu np, @, npu ¢ =a u y = b+ ¢, rae a(—5 —3;2), b(4;2; —1), c(=7; =3;5).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(1;6;7),

B(0;8;8), C(0;7;4).

6. Boramcanrbh mioma b napaJuiesiorpaMMa, IIOCTPOEHHOTO Ha BeKTopax a = —4m + 4n u b =

27

—2m —2n npu |m| =2, [n| =2, (m,n) = 2

7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmuHaMu B Todkax Aq, As, Az, Ay, mmomanps rpann A; A Ay
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpanb u3 Bepumabl Asz. Ai(1;0;—8), Ay(0;—1;-5), Asz(3;1;—12),
Ay(4;4;—13).

8. Bagana mupavuga SABC xoopmuuatamu sepmuu A(—3;7;—10), B(6;9;—13), C(2;8;—11),
S(8;1;0):

a) cocTaBuTh ypasHeHue miaockoctn ABC,

6) HaiiTu paccrogrue ot Beprusbl S 70 wiockoctu ABC.

9. CocraBuTh ypaBHEHHe ILIOCKOCTH T, IIPOXOJsiiieil yepes Touky M (3; —7;2) napa/ieabHO MpsMOi
o

4 _ y=2 _ z—4 _
£ = Y5 = 55~ U NepIeHJUKY/IAPHO IIOCKOCTH 3T — 2y + 2 = —4.

10.  CocraBurb ypaBHeHume npsimoit AB u Haiitm paccrogaue orT Toukum C' 10 3TOoH IPsAMOi, ecau

A(4;1;5), B(—6;8;8), C(11; —4;3).

11. TlpuBecTn K KAHOHHYECKOMY BHIY OOIIMe ypaBHEHHS HMPSIMO
or—by—z+ 7 =0

—4dr4+2y+2—11=0
12.  Haiitu npoexruio touku M (22; —16; —4) Ha mwrockocts 9 — 6y + z + 64 = 0.

-2

y—=8 __ z+2
1

13. Haittu yron Mexxay npsiMoii [ : %*5

" TJIOCKOCTBIO T : 20 + 3y — 2 +4 = 0.

14. Ha nmiockoctn man tpeyroabauk ABC ¢ sepimuaamu A(—1; —2), B(—4;19) u C(11; —14). Tpeby-
ercs: (a) HamucaTh obHe ypasaenus npsgMeix AB u AC;

6) maiitu pauny Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

I) HaIECATh 00IIee 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, CHMMETPpUIHON Touke B oTHOCUTETHHO TpsiMoii AC.



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 9.

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

3. HaiiTi KocHHyC yra MexKIy BEKTOpaMé @ = 2m —2n u b = 2m + n upu |m| = 2, |n| = /3,
(m,n) = §.

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

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

B(10;2;6), C'(12;1;11).

6. BorumcanTs miomnaib napasueiorpaMma, MoCTPOeHHOr0 Ha BeKTopax @ = —2m—3nu b =4m—3n

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

7. Bobramcautb 06beM Terpasapa ¢ BepmmHaMu B Toukax A, B, C, D, miomaaps rpaan ABD u BeICOTY,
OMYIIEHHYIO Ha 3Ty rpanb u3 Bepiuabl C. A(—2;3;0), B(—3;4;—2), C(3;5;7), D(=7;0; —7).

8. Banana nupamuga SABC koopaunaramu sepruua A(6;7;4), B(12;6;2), C(5;8;5), S(8;6;4):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHUYECKHE ypPaBHEHHsI MPsMOii, npoxozsiiei depes3 Touky M (0;2;9) mapasuienbHo

s = e x—6 _ y+2 _ z—2
IWIOCKOCTH 5T + 2y — 2 = ( ¥ NepueHuKyIsIpHO IPAMOi = = 5= = =,

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(7;6;2), B(4;,4;7), C(3;3;9).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl

—x +9y +3=0

—20+2y—2+8=0"

12.  Haiiru koopunarsl Touku My, cummerpuunoit Touke M (9;2; —3) orHOCHTE/IBHO 1LI0CKOCTH 9T +
Ty — 62 = 30.

13.  Hafitn yron mexuy npamoit [ : § = % = Zf 7 TJIOCKOCTRIO T @ —x —y + 2+ 2 = 0.

14. Ha mnockoctu man tpeyroabauk ABC ¢ epmunamu A(1; —2), B(—20; —5) u C(7;4). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 10.

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

2. Hokazatb, uro BekTopsl a(—3;5; —1), b(3; —1; —2), ¢(2; —6; 3) obpasyror 6azuc. Pa3mnoxurs BEKTOP
d(4;0; —4) Mo STHM BEKTOPAM.

3. HaiiTi Kocumyc yria MexIy BeKTopaMu @ = 3m + 2n u b = 4m + 4n npu |m| = /3, |n| = 2,

— =\ __ 57w
(m7 ’I’L) - 6
4. Haittu np, @, npu ¢ =a n y = b + ¢, rae a(—4;2; 1), b(—4;1;3), ¢(0; 1;0).
5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IIeprieH K yasipaoro mwiockocrn AABC, tae A(2;5;6),

B(1;7;-1), C(3;2;15).

6. Bpruncauthb miomab TpeyroabHIKa, TOCTPOCHHOTO Ha BeKTOpaxX @ = 4m —4n u b = m + 3n upu
_ _ "=\ _ 3w
‘m’ =4, |n’ =2, (man> - 41

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

8. Banana nupamuaa SABC koopaunatamu Bepurun A(—8;6;5), B(—6;7;4), C(—5;11;4), S(—=7;0;1):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH T, Mpoxojsieil yepes Touky M (4;6;3) napasuiegbHO TPAMBIM

x+5_y—5_z+4ﬂx+1_y+2_z+3
7 =2 71 8 ~— -3 1 °

10.  CocraButh ypaBuenme npsimoit AB wu nHaiitu paccrosame or Touku C' 70 3TOH TPAMOil, ecan
A(6;0;2), B(4;—1;-1), C(5; —1;0).
11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPaBHEHUS HMPAMOIl
T -y + 3 =0
—2r+Ty+2+25=0"

12.  Haiiru koopaunarsl Touku M, cummerpuunoii Touke M (—9; —22;14) 0THOCHTEIBHO LJIOCKOCTH
—dx —Ty+ 7z = 3.

13.  Haifiru yron mexmy upsamoit [ : 25 = %2 = 2 W MJIOCKOCTRIO T : —3x +y + 22 — 2 = 0.

14. Ha miockocrn gan tpeyroabuuk ABC ¢ Bepmmnamu A(—2;3), B(—4;14) u C(10;27). Tpebyercs:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;

0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 11.

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

2. Hoxkazarp, uro BekTopsr a(2;5;—1), b(0;3;—4), ¢(1;1;2) obpasyor 6a3uc. Pa3moKuth BeKTOP
d(2; —1;8) mo STUM BEKTOpPaM.

3. HaiiTn KOCHHYC YIa MEKIy BeKTOpaMu @ = —2m +n u b = m +n opu |m| = 2, |n| = 2v/2,
) = %

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

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIepIieH uKyasipaoro mwiockocrn AABC, tae A(6;7;4),

B(5;1;6), C(5;8;5).

6. Beraucants mwioma e napaJiiesorpaMmMa, TOCTPOEHHOIO Ha BeKTopax a = —3m—+3nu b =m+2n

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

7. Bpruanmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpanun A; AsAs
W BBICOTY, ONYIICHHYIO HA 9Ty rpanb u3 Bepmuabl Ay. A (—5;—4;1), Ay(—13;1;5), As(—6;—13;1),
Ay(—6;4;2).

8. CocraBuTh ypaBHeHHUE MJIOCKOCTH, mpoxoasireit gepe3 Ttoukn A(—1;—1;6), B(3;0;5), C(—4;—3;9),
u HaiiTu paccrosune or Touku S(—4; —4; —2) 10 3Tl WIO0CKOCTH.

9. CocraBurh ypaBHeHHE IJIOCKOCTH T, Mpoxojgiieii depe3 Touky M (6;2;8) mapasuiesbHO MpsiMOii

z+3 _ y—1 _ 2—4 _
£ = 957 = 5 M UepneHJuKy/IapHO 1ockoctn —2xr —y + 3z — 3 = 0.

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

A(9;9;9), B(10;10;12), C(10;11;14).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOIl
—z+y+z+2=0
—2r—5y+2z+17=0"

12.  Haiitu npoexruio rouku M (—25;21; —1) na mwrockocrs —10x 4+ 9y — 3z + 128 = 0.

13.  Haittu yron mexay upsmoii [ : %6 =48 — =y yockocTbio T 2x — 2y 4+ 4z = 0.

1 1

14. Ha wiockocru pan tpeyrosbuuk ABC ¢ sepumnamu A(—2;4), B(—6;26) u C'(—10;8). Tpebyercst:
a) Hanmcarh obmue ypasuenus npaMeix AB u AC;

0) maiitTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

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

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

2. Hokazatb, uto BekTopnl a(—3; —4;4), b(—2;3;0), ¢(2;3; —3) obpasyior 6azuc. Paziokursh BeKTOP
d(—7;—4;7) Mo 5TUM BEKTODaM.

. HaiiTn Kocumyc yriia MeskIy BeKTOpaMH @ = —3m — 5n u b = m + 2n upu |m| = 2V/3, |n| = 1,
m,n) ="

3
(
4. Haittu np,z, npu ¢ =2b+cn y = a, e a(—3; —1;4), b(1;3; -3), c(4; —6; 3).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IepiieH K yasipaoro mwiockocrn AABC, tae A(9; 1;8),
B(0;0;8), C(13;2;7).

6. BorumcauThb miaomaab TpeyroJbHUKA, TOCTPOSHHOrO HA BeKTOopax @ = —3m +n u b = 4m — 3n

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

7. Beramcsurh 00beM TeTpadapa ¢ BepIimHaMu B Toukax Aq, A, Az, Ay, mwaomans rpann A; A3 A, u BbI-
COTY, ONMYNIEHHYIO HA 3Ty IpaHb u3 BepuiuHbl Ay, Ay (7; —5; —2), As(5;2;4), As(7; —3; —3), A4(6; —15;4).

8.  Bamama mupamuma SABC woopmunaramu Bepumn A(—8;—5;7), B(—7;-7;8), C(—10;—8;6),
S(0;0;4):

a) cocTaBuTh ypaBHeHue miaockoctn ABC,

6) maiiTu paccrogHue ot Beprutbl S 10 wiockoctu ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, IPOXOJsIeii yepe3 Touky M (3; —8; —6) mapasuiebHO MpsMOi
x _ y—1 _ z+4
—1

— 5 1 TepIeHInKYIAPHO MI0CKoCcTH — 7T + 1y = 0.

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

A(7:5;8), B(8:2;4), C(8;3;5).

11. TlpuBecTn K KAaHOHHYIECKOMY BHJIY OOIIHE yDABHEHUS MPSAMOil
20 —5y—2z—17=0

T —y -6 =0
12.  Haiitu npoexruio rouku M (3;32; —16) ma mwiockocts —x + 9y — 5z + 63 = 0.
13. Haittu yroa mMexiay mpsamoii [ : foS =4 = % M TJIOCKOCTHIO T @ —x — 2y — 2 — 4 = 0.

14.  Ha mmockocrn man tpeyroabank ABC ¢ Bepmmuavu A(1; —5), B(—20; —8) u C(—11;7). Tpeby-
ercst: (a) HamucaTh obume ypasHenusi npsiMbix AB u AC,

6) maiitu pauny Meauansl BD;

B) HAHTH JJIMHY BBICOTHI, OIyIeHHO 13 Bepiunbl C;

I) HaIECATh 00IIee ypaBHEHHe CepeMHHOTO TeprneHuKyasapa K cropore AC

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HAWTH KOODJAUHATH TOUKH F, CHMMEeTPpUIHON Touke B oTHOCUTETHHO NpsiMoii AC.
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BapmanT 13.

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

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

HaiiT KOCHHyC YIIa MesKIy BeKTOpaMu @ = 2m —n u b = —5m + 2n npu |m| = /3, |n| = 4,

m,n) =

3
(
4
5

ol S

. Haittn np, @, npu = b+ cu y = a, rae a(5;3;6), b(3; —2; —11), ¢(2;2;5).
. Haiitu koopamHaThl e AMHIIHOTO BEKTOPA T, lepieHauKyaspHoro miockoctu AABC, rue A(1;0;4),
B(0;1;-1), C(—1;1;0).

6. BoraumcsmTh maoma b napaJsiesorpaMma, oCTPOeHHOTO Ha BeKTopax @ = —m+2nu b = —m—2n

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

7.  Borumcauts o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC'D u BBICOTY, OIIyIIEH-
HYIO Ha 9Ty Tpanb u3 Bepmunsl E. A(5; —8;3), B(0; —10;6), D(11;-7;8), E(6; —7;—1).

8. CocTaBuTh ypaBHeHHe IUIOCKOCTH, Mpoxofsmieil depes toukn A(3;—9;—10), B(4;—7;—11),
C(1; —10; —9), u maiitu paccroguue ot Toukn S(—1;—1;1) mo 9T0it WIOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHUs MPsAMOii, poxosmeii yepe3 Touky M (—1;6;4) mapaiieabHo

- _ e r—3 _ Yy __ z+4
IJIOCKOCTH T + 2y — 32 = —2 ¥ NEPNEHJUKYIAPHO Npamoii > = -4 = £=.

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

A(9;7,9), B(8;16;—1), C(8;15;0).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
—Tx4+5y+224+7=0
4o —3y— 2z —4=0"

12.  Haiitu koopamaarsr Touku M;, cumverpuanoit Touke M (0;12; —23) OTHOCHTETHHO MIOCKOCTH
r—6y+92z—16=0.

13.  Haittu yron mexay upsmoii [ : ””T_7 = ? = Z—JIFQ U IJIOCKOCTBIO T @ —bx — 4y — 32 = —9.

14.  Ha wiockocru jan tpeyrosibhuk ABC' ¢ sepuiunamu A(—3; —5), B(—9; —22) u C(—7;1). 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

(

(

(

(n) manucarb obiiee ypapaenne ouccekrpucel yriaa BAC,

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

’K) HAWTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.
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BapmanT 14.

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

2. Hokazatb, uro BekTopsl a(—3; —2;0), b(1;2;2), ¢(—1; —3; —3) obpasyror 6a3uc. Pa3moxurs BeKTOP
d(—5; —8; —6) Mo 3TUM BEKTOPaM.

3. Haiitn kocunyc yria MexIy BeKTopamu @ = —4m —bn nu b = m + 2n upu |m| = 2, |n| = 1,
) = %

4. Haittu np,z, upu ¢ = 3a +cn y = b, rue a(—7; —4; =5), b(=5; —1; —2), ¢(23;15; 16).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;6;7),

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

6. BbraucanTs mwiomaab mapaJsuiesorpaMma, mocTPOeHHOro Ha BeKTopax a = m+n u b= —3m + 3n

npu [m| =5, |n| =4, (m,n) = 3.

7.  Borumcomrb 00beMm Terpasnpa ¢ BepmmmHaMu B Toukax Aj, Ag, As, Ay, miomans rpann A;As Ay u
BBICOTY, ONMYIIEHHYIO HA 9Ty Tpadb u3 Bepumabl Az. A1(4;9;0), As(4;10;2), As(3;11;3), As(14;12;4).

8. Bagnana nupamuga SABC koopaunaramu seprna A(—2;7;8), B(1;8;9), C(-3;6;8), S(4; —3;3):
a) coCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiHue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IJIOCKOCTH T, Mpoxogiieil yepe3 touky M (—3; —1; —6) mapaJjuiejabHO mpsi-

z—2 __ y=5H __ z2—6 z+3 __ y+1 _ 243
MBIM 5= = "7 = =5~ 1 —5° = 55 = "1 -

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

A(3;5;4), B(—1;6;13), C(6;4;—3).

11. llpuBecTu K KAHOHHYECKOMY BHUJy OOIIUE YpaBHEHHS IIPAMON
—3x+y —11=0
—bhr+y+z—15=0"

12.  Haiitu koopaunars rouku My, cummerpudnoii Touke M (—11; —2; —11) 0THOCHUTEJIBHO LJIOCKOCTH
6r —y+ 724+ 12=0.

y;’“—G = =1 1 mockocrbio T x — y — 3z = —12.

13.  Haifirn yron mexy upamoit [ : 3 =
14. Ha mwrockocru man tpeyronbank ABC ¢ epunnamu A(—4; —4), B(—25; —1) u C(2;2). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;

0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

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

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

2. oxkazarn, uro Bextopnl a(l;3;2), b(2;5;3), c(2;3;—3) obpasyor Gazuc. Paznokurh BeKTOp
d(0;4;8) mo 3TUM BEKTOPaM.

. HaiiTi KOCHHYC yIIa MeXKIy BeKTopaMu @ = 8m —2n u b = m —n upu |/m| = V2, |n| = 2,
— s
m,n) = 7.

3
(
4. Haittu np,z, npu ¢ = b u y = a + 2¢, rae a(3; —4; —6), b(1;2;3), e(-2; -1;5).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;6;3),
B(16;9;5), C(11;7;4).

6. BeraucanTh mWI0IMALL MapaJjiiejgorpamMma, MOCTPOEHHOTO Ha BeKTopax @ =2m+3nub=m —n

npu [m| =1, |n| =4, (m,n) = §.

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

8. CocraBuTh ypaBHEHHe IIOCKOCTH, TIpoXosiiieil yepe3 Touku A(2;6; —1), B(1;7;4), C(3;4;—10), u
HaiiTu paccroguue ot Touku S(—3; —6;5) M0 ITOM IOCKOCTH.

9. CocTaBuTh ypaBHEHHUE IIIOCKOCTH T, TPOXOsiiieii yepe3 Touky M (—5;6; —2) napasiesbHo mTpsiMBbIM
z+5 _ y+7 __ 245 i z+2 Yy __ z+3

7 5 -8 -5 -3~ 5
10.  CocraBurb ypasuenue npsimoit AB wu nHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(3;4;6), B(—2;7;13), C(6;2;2).
11. TlpuBecTn K KAaHOHHYECKOMY BHJLY OOIIHE ypaBHEHUS MPSAMOii
9r —y+22—11=0
8r—y+ 2z —8=0
12, Haittu mpoeknumio Touku M (—5; —22; —29) wa mwiockocts —4x — 9y — 8z = —33.

13.  Haittu yron mexmay npsmoit [ : ”"T_l = %8 = zT% U IUIOCKOCTBIO 7 : —3x — dy + 52 = —13.
14. Ha mnockoctu nam tpeyronmpuuk ABC ¢ Bepmunavu A(—4; —4), B(13;2) u C(—12; —16). Tpeby-
ercs: (a) Hanmcars 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.
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BapmanT 16.

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 oTHomenuu 2 : 1.

2. Joxkazarb, uto BeKTOpHI a(—3; —6; —5), b(—1; —5; —3), ¢(—2; —3; —3) obpasytor 6azuc. Pazioxurh
BekTop d(0; —1; —1) O 9TUM BeKTOpaMm.

3. HaiiTn KocHHYyC yIyIa MesKIy BEKTOpaMH @ = —bm —n u b = 2m + 2n upu |m| = 1, |n| = 2V/3,
(mon) = 7.

4. Haiitu np,z, npu ¢ = b u y = a + 2¢, rae a(8; —5; —2), b(—1;1; -5), c(—4;2; —1).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIepIieH K yasipaoro mwiockoctn AABC, tae A(9;7;4),
B(10;14;4), C(10;9;5).

6. Bpruncauthb mwiomab TpeyroabHIKa, TOCTPOCHHOTO Ha BeKTopax @ = 4m +3n u b = 4m — n upu
im| =4, |n| =1, (m,n) = .
7.  Bprunmcaunrh o0beM TeTpasapa ¢ BepmuHamu B Todkax Aq, As, As, Ay, mmomanps rpann A; AsAy
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpab u3 Bepuwabl A, A1(—9;3;6), As(—7;—6;9), A3(—8;—1;4),
Ay(—8;—2;5).

8. CocTaBuTh ypaBHEHHUE TLIOCKOCTH, TPOXosiieit uepes touku A(2; —6; —1), B(5; —5; —1), C(7; —4;0),

u Haiitn paccrosiare ot Touku S(0;0;6) 10 9TOM MIOCKOCTH.

9. CocraBuTh ypaBHeHHe IJIOCKOCTH T, Hpoxosineii yepes3 rouky M (—10;0; —9) napaieabHO mpsiMoii

2=6 — -1 = 25 y yepnenANKYIAPHO MIOCKOCTH —5T + Ty + 42 + 6 = 0.

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

A(0;3;1), B(—5;2;—6), C(6;4;9).

11. IlpuBecTu K KAaHOHHYECKOMY BHJIY OOIIHE yPABHEHUS HMPAMOil
T—y + 2 =0
r—3y+z+16=0

12.  Haiitn koopgunarsl Touku My, cummerpuunoit rouke M (8;0; —18) OTHOCHUTENBHO ILJIOCKOCTH
Tr —92z — 23 =0.

i 7.zl _y _ z45 . _
13.  Haiftru yron mexnay npamoit [ : £= = & = Z2 1 mI0cKocThio T @ —x — 2y + 42 — 6 = 0.

14.  Ha mockoctu man tpeyroabauk ABC ¢ epmunamu A(4; —3), B(19;2) u C(—2; —1). Tpebyercs:
a) Hammcarh obimne ypasHerust npaMbix AB u AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JIJIMHY BBICOTHI, OMYIIEHHOi 13 Bepuabl C'

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.
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BapmanT 17.

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

2. Hokazatb, uto BekTopnl a(—3;4;2), b(3; —3; —2), ¢(—1;2; 1) obpasyior 6azuc. Pazioxkurh BeKTOP
d(3; —5; —3) Mo STUM BEKTODaM.

. Haiitu kocunyc yrra mexny Bektopamu @ = m +n u b = 3m + 4n upn /m| = 2, |n| = 1,
m,n) =2,

3
(
4. Haittu np, @, upu © = 2a +cn y = b, t7e a(—4;3;2), b(1; -2; —4), c(11; —10; —4).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(0;2;7),
B(—1;1;12), C(2;3;0).

6. DBbIYHCAUTH IJIONIA/Ib TPEYTrOJbHUKA, TOCTPOCHHOTO HA BEKTOpax @ = m — 3n u b = m + n upu

21

‘m’ =1, |n’ =2, (m) - 73

7. Boramcsmrh 00beM TeTpasdpa ¢ BepimmHaMu B Toukax P, (), R, S, mromaas rpann PQR u BeICOTY,
ONYIIEHHYIO Ha 3Ty Ipadb u3 Bepiunbl S. P(5;6;0), Q(4;8; —3), R(6;3;4), S(10;13; —8).

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

a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MJIOCKOCTH T, TIPOXosiiieit depe3 Touky M (3;10; —3) mapasiesbHO TPAMBIM

x+5_y71_z+8H z—2 __ y+4 __ z+6
2 1 T -1 -1 - -2 1 -

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

A(5;5;9), B(2;3;10), C(7;6;8).

11. IlpuBecTn K KAaHOHUYECKOMY BHUIY OOIIMe ypaBHEHUS MPSIMO

8r—y+2—3=0

3r—vy —8=0"
12.  Haiitu xoopmuuarsr Touku M, cummerpudaoit Touke M(—4;4;4) OTHOCHTESBHO IIOCKOCTH
8r —dy —3z+15=0.

=8 — vl — 224y ghockocteio i 22 + dy — 22 4+ 4 = 0.

13.  Haittn yron mexuy npamoit [ : = 5 —

14.  Ha mnockoctu man tpeyronbauk ABC ¢ Beprmmmnamu A(2;1), B(8;18) u C'(—14;25). 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.
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BapmanT 18.

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

2. Hokazatb, uro BekTOpHl a(4; —2;3), b(—3;1; —2), c¢(—1; 3; —4) obpasyror 6a3uc. Pa3moxurs BeKTOP
d(—5;7; —10) mo 3TUM BEKTOpaM.

3. HaiiTu KoCHHYC yIIa MeXKIy BEKTOpaMi @ = —m +n u b = —4m + n opu |m| = 2, |n| = V2,
() = 5.

4. Haittu np, @, npu ¢ = b+ 3cn y = a, rae a(—1;-2; —4), b(—4; —2; -21), ¢(2;2;5).

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

B(-2;6;1), C(—1;4;0).

6. BeraucanTs mom@aap napaJiiesorpaMMa, IMOCTPOEHHOIO Ha BeKTopax a = m —n u b =2m —n

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

7. Borumcaunrs obbem mapasienenunena A A, AsAyBi By Bs By, miomans rpann Ay AsAz A, u BBI-
COTy, ONMYNIEHHYIO HA 3Ty rpaHb u3 Bepurwabl Bi. Ai(—9;—4; —7), As(—10;3;-9), A4 (—13;-7;-6),
By (—4;—=5;-17).

8. CocTaBuTh ypaBHEHHUE IIOCKOCTH, Tpoxosieii uepes Toukn A(9; —5;0), B(11;1; —1), C(6; —10;2),

U HaiiTu paccrosigne ot Touku S(4; 7; —3) 70 9TOH MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IIOCKOCTH T, poxo/siieil uepe3 Touxy M (3;2; —4) nepnenuKyssipHO II10C-
koctaM z +y+3 =0 —8xr+y+2+6=0.

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

A(4;0;9), B(3;2;9), C(3;1;8).

11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHUS MPIMO
20 —9y—2+1=0
xr —4y +3=0"

12.  Haiiru npoekuuto rouxku M (7;14;13) na wiockocrsb 3z + 5y + 22 — 3 = 0.

13.  Haittu yron mexay upsmoii [ : %1 = % = %1 1 IJIOCKOCTBIO 7 @ 22 +y + 5z — 2 = 0.

14. Ha miockocru gan tpeyroiabuuk ABC ¢ Bepmmuamu A(—3; —5), B(28; —22) u C(—15; —17). Tpe-
Oyercsa: (a) mamucarh obmuue ypaHeHust npsimbix AB u AC;

6) Haiitu nauHy Meauanbl BD;

B) HAWTH JJIMHY BLICOTHI, OMyTeHHoil 13 Bepmunbl C;

I) HAHCATDH O0IIee YpaBHEHNE CePeTNHHOTO NepleHIuKyaspa K cropone AC

1) Hammcarh obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HA#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii 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 D,C1, a M genur pedbpo AA; B oTtHomenun 3 : 1.

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

3. Haiiti Kocumyc yria MexKay BeKTopaMu @ = 4m — 3n u b = 3m — 3n opu |m| = /3, |n| = 2,

(m,n) = %.
4. Haittu np, @, npu ¢ =a u y = b+ ¢, rae a(3; —2; -5), b(—2;2; 1), ¢(—3; =7;3).
5. HaiiTu KOOpMHATE! € TMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockoctn AABC, tae A(0;7;4),

B(—2;10;3), C(-3;8;2).

6. Buramcantbh miaomaib napaJuiesiorpaMMa, MOCTPOEHHOI'O Ha BeKTopax a = —4m — 2n u b =
—_—
—4m + 3n upu |m| =5, |n| =5, (m,n) = 2.

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'panb u3 Bepiuabl A. A(3;0; —8), B(8; —5;—2), C(14;—10;3), D(10; —4; —5).

8. Bamana nupamuga SABC koopaunaramu sepiun A(9;3; —4), B(6;2; —5), C(8;2;—6), S(—6;0;3):
a) cOCTaBUTH ypasHeHue miockocrn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHUYIECKHE yDABHEHUs HPSIMOM, poxossiieit dyepe3 Touxky M (2;2; —9) mapasuiesbHo

_ o x—3 _ y+7 _ z—1
IIOCKOCTH —Z + Y + 2 + 2 = (0 ¥ nepueHjiukyasipHo npamoit <= = < = ==,

10.  CocraButh ypasuenme npsimoit AB u nHaiitu paccrosame or Touku C' 710 3TOH TPAMOil, ecan
A(4;6;5), B(1;7;9), C(6;5;2).
11. IlpuBecTn K KAaHOHUYECKOMY BUJY OOIINe ypaBHEHHS MPIMOI
T+ y —1=0
—x+6y+2—23=0"
12. Haiitu koopaunarel Touku M, cummerpuunoii rouke M (3; —1; 1) orHOCHTE/IBHO 1LI0CKOCTH —42 —
Ty — 9z — 59 = 0.

42
2 1 3

Yy z—=7

13. Haittu yroa Mexkay mpsamoii [ : 7 TJIOCKOCTHIO 7 : —% + 3y + 22 = 6.

14.  Ha mmockocru man rpeyroabiauk ABC' ¢ epmmunavu A(—2;2), B(3; —8) u C(—6;4). Tpebyercs:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.
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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 AD, a M gemur pebpo D;C B oTHOmeHuu 1 : 2.

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

3. Haiiti Kocumyc yria MexKay BeKTOpaMu @ = 4m — 3n u b = 2m — 3n opu |m| = 2, |n| = /3,

(m,n) = .
4. Haittu np, @, npu ¢ = b u y = 3a + 2¢, rae a(—4;5;4), b(1; —1; —1), ¢(9; —5; —4).
5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(5; 3;5),

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

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

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

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty Ipabb u3 Bepimuabl A. A(3; —1;—2), B(0;3;0), C(5; —2; —4), D(3; —5; —1).

8. Bamana tmpamuaa SABC koopmumaramu BepmmH A(—3;4;10), B(—4;5;10), C(3;5;11),
S(—8;-3;8):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE ILIOCKOCTH 7, Npoxojsrieii yepe3 touky M (7; —10; —3) meprneHuKyasIpHO
nockocTaM 6z +y+22+3=0u 7z +y+ 32 -3 =0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IpAMOid, ecau
A(7;6;4), B(4;2;-1), C(2; —1;=5).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
—do+2y—2—-27=0
Tr— 1y +2+20=0"

12.  Haittn npoexruio rouku M (13;7;11) wa niockoctrs 3x + 3y + 4z — 36 = 0.

13. Haittu yroa mexay mpamoii [ : % = % =

Z+2
-1 4

" MJOCKOCTHIO T @« + 1y — 2z = 15.

14.  Ha mnockoctn man Tpeyronbauk ABC ¢ sepmmaamu A(—3;0), B(11;2) u C(1; —4). Tpebyercs:
a) Hamucarh obimme ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 21.

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

2. Hokazatb, uro BekTOpH a(—3; —2;2), b(—2;5;0), c¢(—4; —3; 3) obpasyior 6a3uc. Pa3moxuth BEKTOP
d(7; —8; —2) mo 3TUM BEKTODaM.

3. Haiitn kocunyc yria MexIy BeKTopaMu @ = —2m —n u b = 2m + 2n upu |m| = 1, |n| = 2,
=

4. Haittu np, @, npu = 2a +2cu y = b, rae a(—4;-7;2), b(3;2; 1), ¢(3;10; —2).

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(1;7;6),

B(0;4;10), C(2;9;1).

6. Boramcaurhb miaomaab TpeyrojibHUKA, TOCTPOCHHOTO HA BEKTOpax @ = —2m —n u b = 3m — 3n
_ _ — "=\ _ 5w
npu |m| =5, [n| =3, (m,n) = F.

7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'pabb u3 Bepiuabl A. A(8; —16;2), B(3; —7;—1), C(5; —11;0), D(0; —15; —2).

8.  Bamana nmupamuga SABC koopaunatamu sepmma A(1; —3;—9), B(—1;—-12;-8), C(0;-7;-9),
S(—8; —6; —4):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHHYECKHE YPABHEHUs IPAMOIi, mpoxodrieii yepes3 Touky M (—4; —10; 3) napaswiensb-

. o r—6 _ yt+4 _ z—4
HO ILIOCKOCTH Z + Y + 2 = 9 U IepIeHIuKYIAPHO OpaMoll 2 = Lo = 2=,

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogame or Toukum C' 10 9TOI IpAMOid, ecau
A(2;4;0), B(0;1;1), C(—3; —4;3).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
T +y + 3 =0
o —y+2—27=0"
12.  Haittu npoexruio rouku M (12;9;17) wa niockocts x + 3y + 5z = —16.

13. Haittu yroa Mexkay mpsamoii [ : I_—’;‘ = 9%7 = Zzl 7 TJIOCKOCTRIO T @ —2 +y — 2+ 9 = 0.

14.  Ha mnockoctn man Tpeyronbuuk ABC ¢ sepmmnavu A(4; —2), B(—9;7) u C(10;0). Tpebyercs:
a) Hamucarh obimmne ypasHenust npaMbix AB n AC;
0) HaiiTu AUy meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HAWTH KOODJAUHATH TOUYKH F, CHMMeTPpUIHON Touke B oTHOCHTE BHO Tpsaimoii AC.
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BapmanT 22.

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

2. Hoxkazatn, uto BekTOphl a(2;0;1), b(—3;2;—4), ¢(3; —1;4) obpasyor 6a3uc. Pa3noxuth BeKTOpP
d(—3;6; —4) mo STUM BEKTOPaM.

HaiiTn KocHHyc yriIa MeyKay BEKTOpaMi @ = 3m — n u b = —8m + 2n npu |/m| = 1, |n| = 2V/2,
) =

3.
(m,n
4. Haiitu np, @, npu ¢ =bu y = a + ¢, rae a(5; —8; —1), b(3;5;2), c(1;2;2).
D.

~13

Haiitu KOOpHHATEI € TMHUYIHOIO BEKTOPA My, Teprien iuKyasipaoro mwiockocrn AABC, tae A(2;9;0),
B(3;10;0), C(9;10;1).

6. BblaucauTh mioma b napasuie/iorpaMma, IOCTPOEHHOTO Ha BeKTopax @ =2m —nu b= —-2m —n

npu |m| =5, |n| = 2, (m n) = 5”

7. Boramcaurb 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomank rparn PQ.S u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl R. P(1;—7;4), Q(2; —10;7), R(6;—11;6), S(7;—6;—1).

8. CocTaBuTh ypaBHEHHUE TIOCKOCTH, IPOXosIeii uepes Touku A(3; —7;2), B(6; —6; —6), C'(5; —6; —3),
u HaiiTu paccroguue ot Toukn S(1;8; —6) 10 ITOM MIOCKOCTH.

9. CocraBuTh ypaBHEHHE TIOCKOCTH T, TTpoxXojsIieil uepes Touxky M (7; —5; 1) nepneHaukyIsgpHO TI0C-
koctam 22 —y+ 72— 1=0u —x+y—32—5=0.

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

A(2;6;5), B(4;5;8), C(1;7;4).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI

—xr—y+z—6=0
—8r—2y+2—19=0"

12, Haittu mpoekuumio touku M (14; —13;17) wa miockocts —6x + 4y — 5z — 10 = 0.

. NTH yroJ MexKIy OpdMoil [ : =— = &= = === J IJOCKOCTbIO T : —3T — —9z—8=0.
13. Ha 0JI Me off [ “18 y18 212 OCKOCTBIO 3 4 5 0

14.  Ha mrockoctu nan tpeyroasuuk ABC ¢ sepmmuavn A(—1;—2), B(—7;15) u C(—5; —8). Tpeby-
ercs: (a) Hanucars 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

J) HamucaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

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

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

2. Hoxkazarn, uro Bektoper a(0; —1;—3), b(3;3;4), ¢(1;1;2) obpasyor 6azuc. PazmoKuth BEKTOP
d(—8; —3;7) Mo 9TUM BEKTODaM.

3. Haiiti Kocumyc yria MexKay BeKTopaMu @ = 4m —3n u b = 3m —n upu |m| = 1, |n| = 2V/3,

(m,n) =%
4. Haiitu np, @, npu ¢ = a +cu y = b, rae a(3;2;3), b(5;3;3), ¢(0; —5; —6).
5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(2;5;0),

B(1;-2;0), C(4;11;-1).

6. BbrumeguTh mwiomagb TpeyroabHuKa, MOCTPOEHHOTO HA BeKTOpax a = —3m —2n u b = 3m + 4n
npu m| =1, [n| =4, (m,n) = 7.
7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmuHaMu B Todkax Aq, As, Az, Ay, mmomanps rpann A; A Ay
W BLICOTY, ONYINEHHYIO Ha 3Ty Trpaub w3 Bepmuabl As. Ay(—9;0;—7), As(—15;—5;—=8), A3(1;7;—5),

Ay(—18; —8; —8).

8. CocTaBuTh ypaBHEHHE ILTOCKOCTH, Tpoxofdameil wepes rtouku A(3;—1;—6), B(11;0;—6),

C(10;0; —5), u maiitu paccrosaue ot To4ku S(—3; —2;7) 10 TOi MIOCKOCTH.

9. CocraBuTh ypaBHEHHE IIOCKOCTH 7, TPOXosiieil yepe3 touky M (—9;8;9) napajiieabHo IpIMbIM
x—6 y—2 _ 2z z—3 __ y+5 _ z—4

2 = =7 = —

-1 -3 0 2 5 -1

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

A(8;0;2), B(10; —1;5), C(11; —1;6).

11. TIpuBecTH K KAaHOHHYECKOMY BHJLy OOIIHE ypaBHEHHS NPAMOIl
Tr+3y—224+13=0
—dr—y+ 2 —4=0"

12.  Haiiru npoekuuto rouxku M (6;20;0) na mwiockocrs 2z + 3y — z — 16 = 0.

13.  Haittu yron mexay upsmoii [ : %1 = %1 = # U IJIOCKOCTBIO T @ 2 +y + 42z + 13 = 0.

14.  Ha nuockocru jan rpeyrosabuunk ABC ¢ sepumnamu A(0;4), B(5;14) u C(2;0). Tpebyercsa: (a)
HammcaTb o0Iue ypapuerus npsmbix AB u AC

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyaspa K cropore AC

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 24.

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 3 : 1.

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

3. HaiiTn KocHHyC yIiIa MesKIy BEKTOpaMH @ = 2m — Tn u b = —m + 2n upu |m| = 2v/2, |n| = 1,
(7o) = =

4. Haittu np, @, npu ¢ = a u y = 2b + ¢, rae a(—3; —4;2), b(1;5; =3), c(—5; —13;6).

5. HaiiTu KOOpMHATEI € TMHIYHOTO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(4;6;1),

B(9;8;2), C(10;7;2).

6. BpraumcanThb miaoia b TpeyroJbHIKa, ITOCTPOEHHOIO Ha BeKTOpax @ = m — 4n u b = m + 3n upn

21

‘m’ =9, |n’ =4, (m) - 73

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IIEHHYIO Ha 3Ty rpaHb u3 Bepmuabl Ay, A(—7;8;4), B(—7;9;9), D(—9;5; —4), A1(—10;6;6).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsieii depes touku A(—6;—4;—3), B(—5;—6;—5),

C(—5; —3; —4), n naiitu paccroguue ot Touku S(5; —6;3) 10 ITOM IOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOJsiiei depe3 Touky M (2;3; —8) mapasiesbHo mpsiMBbIM
z+8 _ y+7 _ 242 i z+4

-1 3 2 -2 8 3 -

Yy z—4

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

A(8;6;8), B(7,7;7), C(0;13; —1).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
3r—y+ z —23=0
4o —y—22—16=0"

12, Haittu mpoeknuio touxku M (7;5;13) na mrockocts 20 — y + 22 — 8 = 0.

13.  Haittu yron mexmay npsmoit [ : “_—+12 =¥ — 2 y ockocTeio T —2 + 5y — 32 =T,

1 1
14. Ha mrockocru man tpeyroibuuk ABC ¢ sepmunamvu A(—2;3), B(5;2) u C(6;11). Tpebyercs: (a)
Halucarh obiue ypaBuenus 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

(

(

(

(n) mamucarb obiee ypapaenune 6uccekrpucel yriaa BAC,

(e) maifTu KoopauHATHL TOUKH F — nepecedenus nupameix (1) u (x);
(

’K) HAHTH KOODAMHATH TOUKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 25.

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

2. Hokazath, uro BekTOpHl a(3; —3;5), b(—2;1; —2), ¢(—6; 1; —4) obpasyror 6azuc. Pa3mnoxurs BeKTOP
d(—1;7;—9) mo 3TUM BEKTOpaM.

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

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

5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(6;0;9),

B(5;2;8), C(8;—1;10).

6. BorumcauThb maomaab TpeyroJbHUKA, TOCTPOSHHOrO HA BeKTopax @ = 3m —4dn u b = —m + 2n

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—1;0;—7), B(3;1;-9), D(2;0; —15), E(3;2; —2).

8. Bamana twpamuga SABC koopaunatamu wepmun A(4;—9;1), B(5;—8;—1), C(5;—7;-8),
S(=7;1;—4):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE IIIOCKOCTH 7, TPOXosieii depe3 Touky M (7; —5; —6) mapaaiesabHO IPAMbIM
z o ytd 2= poz—2  ytd 24l

2 —1 = 1 4 0 -
10.  CocraBurb ypaBHeHume npsiMoit AB u Haiitm paccrogrme or Toukm C' 10 9TOH IPAMOid, ecau
A(453;2), B(5;,-1;9), C(3;8;—1).
11. llpuBecTn K KAHOHHYECKOMY BHUJY OOIIME YpaBHEHHS IIPAMON
dor+y—324+22=0
—br—y+42z—28=0"

12.  Haittu npoexmuio rouku M (—5; —8; —3) Ha mwiockocTh 2x + 2y — z = 4.

# e 7 x—4 Yy __ z=T7
13.  Haifirn yron mexnay nupamoit [ : = = § = =

7 TJIOCKOCTRIO 7 @ —2x — y + 2z = 14.

14. Ha mnockoctn man tpeyroabauk ABC ¢ epimmaamu A(—5;2), B(5; —28) u C'(—11; —16). Tpeby-
erca: (a) HamucaTh obmme ypasaenusi npsivbix AB n 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.
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BapmanT 26.

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 orHOImeHHH 1 : 2.

2. okaszartn, ato BekTOpH a(3;3; 1), b(3;0; 1), ¢(5;2;2) obpasyior 6asuc. Paznoxurs Bektop d(4;4; 1)

II0 3TUM BEKTOpPaM.

3. HaiiTi KocHHyc yriaa MexKIy BEKTOPaME @ = —m — 3n u b = —2m — 2n npu |m| = 4, |n| = /3,
(mon) = 7.

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

5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(7;1;6),
B(11;—4;1), C(8;—1;5).

6. BbrumcauThb mwionaib mapaJsieiorpaMma, MOCTPOEHHOTO Ha BeKTopax a = m +2n u b = 3m + 3n

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

7.  Bbrumcauth 06beMm TeTpasapa ¢ BepmumHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
ONYIIEHHYIO HA 3Ty I'padb u3 Bepiuabl P. P(—2;—6;2), Q(—1;—3;0), R(—2;4;4), S(1; —11;-5).

8. Bamana nupamuiga SABC koopaunaramu sepiua A(1; —3;0), B(4;—9;1), C(0;—2;0), S(—7;6;6):
a) cocTaBUThH ypaBHenue miockoctn ABC,

6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE ILIOCKOCTH T, Poxo/siieil uepe3 Touxky M (2; —1;4) nepnenukyssipHO II10C-
KocTsiM 4 +y — 2= —oum —3x+y—4=0.

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

A(0;3;9), B(1;6;4), C(—1;1;12).

11. llpuBecTru K KAHOHHYECKOMY BUJy OOIIME YpaBHEHHS IIPAMON
x4+ 4y —6=0
r—y +z—4=0"

12, Haiiru npoekuuto rouku M(—5; —7; —1) na mwiockoctb —x +y — z + 10 = 0.

z+8 _ y—1 _ 245
1 1

13.  Haittu yron mexay upsmoii [ : —

1 IJIOCKOCTBIO T : & — 2y + 5z = —5.

14. Ha miockocru pan rpeyrosibiuk ABC' ¢ Bepuimnamu A(4; —3), B(—5;10) u C'(12;21). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

’K) Ha#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.
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BapmanT 27.

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

2. Hokazatp, uto BekTopnl a(—5;1;5), b(2;4; —3), ¢(—1; —3;2) obpasyior 6azuc. Paziokurh BeKTOP
d(—3; —7;5) mo STUM BEKTODaM.

3. HaiiTn KocHHYyC yIyIa MesKIy BEKTOpaMH @ = —m — 2n u b = 2m + 5n upu |m| = 2v/2, |n| = 1,
) = %

4. Haittu np, @, npu ¢ = b u y = 3a + ¢, tae a(l; —4;2), b(=3; —1;1), c(—3;12; —11).

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

B(6; —5;5), C(3;14;4).

6. Bpruncauthb mioma b TpeyroabHUKa, TOCTPOCHHOTO Ha BEKTOpaxX @ = 2m —n u b = 4m + 2n upu

im| =5, |n| =3, (m,n) =Z.

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

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpOXojsinei depes rtouku A(2; —7;—5), B(3;—9;—4),

C'(3; —8; —8), m maiiTu paccrosguue ot To9ku S(6;2; —5) M0 ITOM TIOCKOCTH.

9. CocTaBuTh ypaBHEHHE ILJIOCKOCTH 7, Tpoxofsmeil depe3 Touky M (—3;0; —4) nepneHIuKyIspHO
JIOCKOCTIM T + 2y + 2 = —4 n —4x —y = 6.

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

A(4;8;2), B(7,10;7), C(2;7;—-1).

11. TlpuBecTn K KAHOHUYECKOMY BUJIy OOIIME YpaBHEHHS IIPAMO
r—10y—2—9=0
r— Yy +8=0"

12.  Haiitn koopaunarsl Touku M;, cummerpuanoit Touke M (7;12; —9) OTHOCHTENBHO IMIOCKOCTH
-2z —Ty+72+8=0.

13.  Haiitu yros mexy upsamoii [ : 3 = %3 = % U IUIOCKOCTBIO T : —r —y — 2+ 14 = 0.

14.  Ha wiockocru jgan rpeyrosibiuk ABC' ¢ sepuunamu A(0;3), B(—5;13) u C'(—2; —1). Tpebyercst:
a) HanmcaTh obmue ypasHenus npambix AB u AC;
0) maiiTu aauny meauann BD;

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

1) Hammcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsamoii AC.
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BapmanT 28.

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

2. oxkazarn, uro BekTopsr a(3;4;1), b(2;3;4), ¢(—2;—3;2) obpasyor 6azuc. Paz3moKuth BEKTOP
d(—6; —7;8) mo 3TUM BEKTOpaM.

3. Haiitu kocumyc yria Mexkay BeKTopaMu @ = —2m +4n u b = —m + 4n npu /m| = 2, |n| = 1,
() = =

4. Haittu np, @, upu © = b+ 2c n y = a, rae a(—5; —6; —2), b(6; 14;3), c(—4; —=5; —1).

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

B(7;2;14), C(4;4; —2).

6. BbramcauTsb mwo1a/ b napaJjuiesorpaMMa, ImoCTPOeHHOT0 Ha BeKTopax @ = 3m+4n u b = 4m —4n
upu [m| =1, n| =1, (m,n) = .
7. Boramcaurs oobem mapastenenunena ABC DA, ByCy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-

IIEHHYIO Ha 9Ty rpalb u3 Bepmuabl Ay, A(—8;7;—5), B(—6;3;0), D(—9;9; —6), A;(—10;10; —11).
8. CocraBuTh ypaBHeHHE ILIOCKOCTH, NpoXojsiiieil dwepe3 touku A(8;—7;—2), B(12;—5;1),
C'(3; —10; —6), n maiitu paccroguue ot Toukn S(0;6; —6) 10 ITOM MIOCKOCTH.

9. CocTaBUTh KAHOHHYECKHE YPABHEHUs MPsAMOii, Tpoxosmeii yepe3 Touxky M (—4;7; 3) mapaiieabHo

mIocKoCT —T — Y — 1 = 0 1 nepueHuKyIsapHO NPAMOi x_—_51 = % = Z_;f’

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

A(0;5;0), B(—1;3;-3), C(1;6;2).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
r—3y— z +15=0
—r+2y+22+ 3 =0

12, Haittu mpoeknuio touku M (—7;26; 1) na miockocts 3z — 4y — 22 + 11 = 0.

13.  Haittu yron mexmay npsmoit [ : ”"TJFG = y_;; = % 1 IUIOCKOCTBIO 7 : 22 + Yy + 2 = 13.

14. Ha mnockoctu nam tpeyronmpuuk ABC ¢ Bepmunamu A(3; —2), B(—16;20) u C(—5; —18). Tpeby-
ercs: (a) Hanmcars obume ypasuenusi upsimbix AB u AC,
6) maiitu nauHy Meauansl BD;

B) HaliTH JJIMHY BBICOTHI, OMYIEeHHOH n3 BeprmuHbl (]

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

(
()
(r) nanucaTh oblIee ypaBHEHHE CepeHHHOTO HepIeHIuKyasapa K cropore AC
(
(e) maiftu KoopauHATHL TOUKH F — nepecedenus nupamuix (1) u (x);

(

’K) HAHTH KOODAMHATH TOUKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 29.

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 BekTOpbl a(—5;2;4), b(4; —1;—5), ¢(—5;1;5) obpasyior 6azuc. Pazinoxkurh BeKTOP
d(—10; 3;9) mo 3TUM BeKTOpaM.

. HaiiT KocHmEyc yIiia MesKIy BeKTOpaMu a = —2m — 2n u b = 3m + n upu |/m| = 2, |n| = /3,
m,n) ="

3
(
4. Haiitu np, @, npu ¢ = a +cu y =b, rae a(1; -3;-4), b(1;1;1), ¢(5;2;8).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(7;8;9),
B(1;10;8), C(6;7;10).

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

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(5; —6; —2), B(2;—1;—12), D(3; —1;—10), E(6;—9; 3).

8. CocTaBuTh ypaBHEHHe IUIOCKOCTH, Tpoxojsiieii depe3 touku A(—9;0; 1), B(—8;3;5), C(—8;4;6), u
HaiiTu paccrosguue ot Touku S(4; —8; —8) 1m0 ITOM IOCKOCTH.

9. CocraBUTh KAHOHWYECKHE YpPABHEHUsT MPAMOil, mpoxosiieii depe3 Touky M (—10; —4; —6) mapa-

T+l y—4 _ z—4

JIEJILHO IJIOCKOCTH T — 3y = 7 U NEePIEHJUKYIAPHO IPAMOT “5 — T

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

A(8;9;2), B(15;6;1), C(—1;13;3).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI

{ g4y —T2—30=0

r+2y—42—-21=0

12.  Haittu koopaunarsl Touku M, cummerpuunoit Touke M (—3; —15;3) OTHOCHUTEIBHO TIOCKOCTH
—r—8y+2z—27=0.

26 — 28 — 28 y yiockocrbio T x4y + 2 4 12 = 0.

13.  Haittu yron mexay upsmoii [ :
14.  Ha wiockocru jgan rpeyrojibuuk ABC ¢ Bepuunamu A(—3; —1), B(2; —16) u C(—15;3). Tpeby-
erca: (a) HamucaThb obmme ypasaenus npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

B) HAlTW JIJIMHY BBICOTHI, OMYIIeHHO# 13 Bepruabl C';

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

1) Hammcarh obiee ypaBaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) HA#WTH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO Npsamoii AC.
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BapmanT 30.

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

2. Hokazatnb, uro BekTopsl a(4; —1;1), b(—3;4; —3), c¢(—1; —4; 3) obpasyror 6a3uc. Pa3moxuts BeKTOP
d(6; —9;7) M0 STHM BEKTOPAM.

3. HaiiTi Kocumyc yria MexIy BeKTopaMu @ = 8m +2n u b = 2m +n upu |m| = 1, |n| = 2v/2,

(m,n) = .
4. Haiitu np,, npu ¢ = 3b+cn y = a, rue a(—1;-6;2), b(—3; —3;2), c(6;4; -9).
5. HaiiTu KOOpMHATEI € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(8; 3;2),

B(10;4; —=5), C(9;4; —4).

6. BpraucuTh mI0ma s napaJuiesorpaMmmMa, IoCTPOeHHOr0 Ha BeKTopax a = —4dm—+nu b = —3m—3n

21

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

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(—4; —7;4), B(—1;—4;3), D(—11;-12;3), E(—2; —4;2).

8. Bagnana nupamuga SABC koopaunaramu sepmus A(1;9;6), B(5;10;5), C(—4;10;6), S(—4;6;8):
a) cocTaBUTh ypaBHenue miockoctn ABC,
6) Haiitu paccrosiaue or Bepruabl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE ILUIOCKOCTH T, Tpoxosieil yepe3 Trouky M (9;10; —3) mapasienbHO mpsiMoii

z+6 _ y—2 _ z+3 _
S0 = 957 = 557 M UepueHuKy/IgpHo miockoctu 5 — 4y — 6z = 6.

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

A(9;4;2), B(14;10;1), C(13;9;1).

11. llpuBecTu K KAHOHHYECKOMY BHUJy OOIIUE YpaBHEHHS IIPAMON
—x+Ty+2—14=0
—x+2y +1=0

12.  Haittu koopaunarsl touku M, cummerpudnoii touke M (—7;—2;15) 0THOCUTENBHO LJIOCKOCTH
or +4y — 92 — 5 = 0.

- 2
=2 = Y2 — 22y ockocrbio i w — y — 22 + 9 = 0.

13. Haittu yroa Mexkay mpsamoii [ :
14. Ha nnockocru nan Tpeyronbauk ABC ¢ sepmmaavu A(1;1), B(22; —2) u C(—11; —11). TpebGyer-
cst: (a) HammcaTh 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 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
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;C; B orHOmenun 2 : 1.

2. Hoxkazarn, uto BekTOpHI a(—5; —2;—5), b(3;2;2), ¢(2;1;1) obpasyor 6a3uc. Pa3noxuTh BeKTOpP
d(—3;0; —6) Mo STUM BEKTODaM.

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

4. Haiitu np, @, npu ¢ = b u y = a + ¢, rae a(—3; —5;10), b(—7; -5;6), c(3;5; —5).

5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, Iepiien uKyasipaoro mwiockocrn AABC, tae A(0; 1;8),

B(2;2;4), C(1;2;9).

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

_ 3n

upu [m| = 3, |n| = 2, (M R) = ¥

7.  Boramciaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rparun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'pabb u3 Bepimuabl A. A(—5;—3;3), B(—1;—4;5), C(9;—1;3), D(2; —5;6).

8.  Bagana mupamuna SABC koopaumuatamu sepimun A(—10;3; —6), B(—9;6;—5), C(—11;5;—5),
S(3;—8;4):
a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHe TIOCKOCTH T, poxo/giieil uepe3 Touxky M (—6;3;4) nepnenuKyIsipHO TI0C-
KocTdaM —¢ — 3y —2z+5=0unzx+2y+2—-1=0.

10.  CocraBurb ypaBHeHume npsimMoit AB u Haiitm paccrogrme or Toukum C' 10 9TOI IpAMOid, ecau
A(7;6;3), B(6;9; —1), C(6;8;0).
11. llpuBecTn K KAHOHHYECKOMY BUY OOIIME YpaBHEHHS IIPAMON
—x4+2y—72—-14=0
—r+y —42— 3 =0
12.  Haiitu npoexruio roukn M (—34; —10; —12) Ha mwrockocTh 8% + y + 4z = —6.

. . —4
13.  Haittu yroa mexxmy npamoii [ @ § = £ = % 7 TJIOCKOCTRIO T : & +y + 2 = —13.

14.  Ha mockoctu nan tpeyroiapank ABC' ¢ sepmunamu A(—1;0), B(9;20) u C(11;6). Tpebyercs:
a) Hanucarh obimme ypasHenust npaMbix AB n AC;
0) HaiiTu aauny meauansl BD;

B) HAliTW JJIMHY BBICOTHI, OMYIIEHHOi 13 Bepruabl C'

1) HammcaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(

JK) HalTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO npsamoii 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 pebpa AD, a M gemur pebpo D;C B oTHOImeHud 2 : 1.

2. Hoka3zatb, uro BekTopsl a(3; —1; —3), b(3; 1; —2), ¢(2; —2; —3) obpasyior 6a3uc. Pa3moxuth BeKTOP
d(—5; —7;1) mo 3TUM BEKTOpaM.

3. HaiiTu KoCHHyC yIIa MeKIy BeKTOpaMu a = —4m — 5n u b = m + 2n upu |/m| = /3, |n| = 2,
=

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

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

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

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

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

7.  Boramcaurb 00beM Terpasapa ¢ BepmuHaMu B Toukax A, B, C, D, miomanp rpaaun BC'D u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmuabl A. A(6; —2; —14), B(5;0;—9), C'(12;0; —11), D(10; —1; —13).

8.  Bamana mupamuna SABC koopauuatamu Bepumd A(—7;6;—1), B(—4;10;—6), C(—8;5;—2),
S(—1;—=2;7):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHeHHE IJIOCKOCTH T, TPOXosiiieil yepe3 Touky M (1; —9;8) napaineabHO IPAMbIM

z+6 __ y—1 __ 247 z—1 _ y—6 __ 2+8
- - - 1

-7 -1 1 -8

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

A(3;5;1), B(9;0;0), C(—4;11;2).

11. llpuBecTn K KAHOHHYECKOMY BUJY OOIIME YpaBHEHHS IIPAMON
—Tr—y—224+6=0
20+y+ 2 —3=0"

12. Haiitu woopmuuarsr Touku M, cummerpudaoit Touke M (5; —4;4) OTHOCHTENBHO IIOCKOCTH
—3z + 3y — 2z = 20.

13. Haittu yroa mexmay npsmoii [ : xf’; =4 = % U TLIOCKOCTBIO T : x + 1y — 2 + 9 = 0.

14.  Ha mmockocru man tpeyronbauk ABC ¢ Beprmuavu A(4; —5), B(—23;26) u C(—14; —11). Tpe-
Oyercs: (a) namucars obuiue ypaHenus npsimbix 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.
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BapmanT 33.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q= KM, rne K — cepenuna pebpa DC, a M nenut pedbpo B1C) B orHOmenun 2 : 1.

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

. Haiiti kocumyc yria MexkIy BeKTOpaMH @ = m +n u b = 2m + n upu |m| = V2, |n| = 2,
— "=\ _ 37
m,n) = .

3
(
4. Haittu np, @, npu ¢ =a n y = b+ ¢, rae a(—1;1;3), b(1; —8; 1), c(—2;2; 7).
5. HaiiTu KOOpMHATE! € JMHIYHOTO BEKTOPA T, IIeprieH uKyasipaoro mwiockocrn AABC, tae A(2;1;0),
B(3;0;—1), C(5;3;1).

6. BeraucanTh WI0IMALL Mapa/liejorpaMMa, MTOCTPOEHHOTO Ha BeKTopax a = m +3n u b = m + 4n

—

npu |/m| =5, |n| =1, (m,n)

_ 3n

4

7.  Boramcauth 06bem TeTpasapa ¢ BepmmHaMmu B Toukax P, (), R, .S, miomaas rpaan QRS u BeICOTY,
OMYIIEHHYIO Ha 3Ty I'padb u3 Bepiuabl P. P(2;—7;8), Q(—3;—6;5), R(—2;—5;7), S(—5; —8;0).

8. CocrtaBuTh ypaBHEHHE ILIOCKOCTH, mpoxojsmeit depe3 toukun A(l;—4;—10), B(—2;—1;—14),
C(—1; —3; —11), u naiitu paccrosuue oT TOYKA S(2; —2;2) 10 ITOH TIOCKOCTH.

9. CocTaBuTh ypaBHEHUE ILIOCKOCTH T, TPOXOsiieit depe3 Touky M (8;8; —3) mapasiesbHo mpsiMbIM
z+7 _ y—6 __ 243 i 46 y+5 _ 2—1

1 —4 0 1 1 1 -

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

A(4;0;4), B(5;—1;5), C(6; =1;7).

11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPAMOI
—r+y+2z-—-14=0
—3r+2y—52+27=0"

12. Haittn woopaummater Touku Mp, cumverpmanoit Touke M (14;8;6) OTHOCHUTESBHO IIOCKOCTH
—8r—3y—T72—5=0.

~ -1
6 —y = y wockocTsio T =5z —y + 2 = —T.

i w7, 246 —
13.  Haitru yros mexuy upamoit [ : £7 = 4= =

14.  Ha wiockocru jgan rpeyroibuuk ABC ¢ Bepmmnamu A(2; —2), B(28; —20) u C(—4; —4). Tpeby-
erca: (a) HamucaThb obmme ypasaenus npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyasipa K cropore AC

(

(

(

(n) manucarb obiiee ypapaenne ouccekrpucel yriaa BAC,

(e) maifTn KoopAUHATHI TOUKH F — nepecedenns: npaMeix (1) u (x);
(

’K) HA#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON Touke B oTHOCHTE BHO npsamoii AC.
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BapuanT 34.

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

2. Hokazatb, uto BekTopol a(4; —5;5), b(—3;4; —4), ¢(3; —5;2) obpazyior 6azuc. Pa3iokurh BeKTOP
d(6; —6;9) Mo STHM BEKTOpPAM.

. Haitru kocuuyc yrma mexmy BekTopamn @ = 2m +4n u b = m + 3n upu /m| = 2, |n| = 1,
m,n) =2,

3
(
4. Haiitu np, @, npn ¢ = a u y = 2b + 2¢, rae a(2;3;1), b(1;3;4), e(—3; -2; -2).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, epiieH uKyasipaoro mwiockocrn AABC, tae A(0; 3;2),
B(2;10;3), C(1;2;3).

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

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

7.  Bpranmcaunrh o0beM TeTpasapa ¢ BepmimHaMu B Todkax Aq, As, As, Ay, miomanps rpanun A; AsAs
M BBICOTY, ONYIIEHHYIO Ha 3Ty rpadb u3 Bepuwabl Ay Ay(—2;—2;—7), As(—5;0;1), A3(—4;0;2),
A4(—7; —3; —10)

8. Bamana nupamuga SABC koopauuatamu sepuua A(5; —9;5), B(6; —11;5), C'(3; —=8;6), S(5;0; —1):
a) cocraBuTh ypasHenue miaockoctn ABC,
6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh ypaBHEHHE MIOCKOCTH T, Mpoxojarieii yepe3 Touky M (—1; —7;10) napasieabHo mpsi-

x+7 _ y+l _ z—2 x+2 _ y+8 _ z4+4
MbIM T = 1T =0 I/I—74 =5 =1

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

A(8;8;6), B(10;15;15), C(7;5;2).

11. IlpuBecTn K KAHOHMYECKOMY BUJY OOINe YpaBHEHHS IPSIMOIf
—x -y +2=0
—dr4+y—2z+8=0"

12. Haiitu woopmuuarsr Touku M, cummerpudaoit Touke M(—3;4;2) OTHOCHTENBHO IIOCKOCTH
—or + 8y + 2z = 4.

13. Haittu yroa mMexay mpsamoii [ : xf’f = %14 = ZI4 7 TJIOCKOCTRIO T : x +y — 22 — 5 = 0.

14.  Ha mockocru man tpeyroabauk ABC ¢ epmmunamu A(—3;3), B(—1; —11) u C(1;7). Tpebyercst:
a) Hanucarh obiue ypasHeHus npaMeix AB u AC;
0) HaiiTu AauHy Meauansl BD;

B) HaiiTH JJIMHY BBICOTHI, OIyIeHHOi 13 Beprmubl C;

1) Hamucath obiee ypaBaenue ouccekrpuch yria BAC,

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

(

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



NupuBuayansuoe /13 o xkypey «Anamurudeckast reomerpusi» 2021. ['pynma IBM3-13B.
BapmanT 35.

1. B mapamrenenunene ABCDAB1C1Dy AB = a, AD = b, AA; = c. Beipasurh 4epe3 a, b, ¢ BekTop
q = KM, rne K — cepenuna pebpa B1Cq, a M penut pedbpo AA; B orHOMmenun 2 : 1.

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

3. HaiiTi Kocumyc yria MeKIy BeKTOpaMH @ = 3m — 3n u b = 5m — 3n opu |m| = /3, |n| = 2,

(m,n) = %.
4. Haiitu np, @, npu ¢ = a u y = b + 2¢, e a(2; —3; —1), b(=3; -9; —4), c(1;4; 3).
5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH K yasipaoro mwiockocrn AABC, tae A(8;6;1),

B(11;5;2), C(16;5;1).

6. BprymcauThb miaoma b TpeyroJbHUKA, TOCTPOEHHOTO HA BeKTOopax @ = —2m +n u b = 3m + 3n
_ _ — "=\ _ 5w
npu |m| =3, [n| =3, (m,n) = F.

7.  Borumciaurs o6bem mapastenenunena ABCDEFGH, wiomans rpaan ABC' D u BBICOTY, OIIyIIEH-
HYIO Ha 3Ty Tpadb u3 Bepuunbl F. A(6;1;—6), B(5;2; —8), D(3;4; —14), E(9; —3; —3).

8. Bamana mupamuga SABC koopaunatamu wepmun A(0;1; —6), B(1;2;—6), C(—1;-3;-5),
S(0; —3;0):

a) cocraBuTh ypasHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocraBuTh KAHOHWYECKHE YDaBHEHUsI PAMOil, mpoxogieil uepes Touky M (—6;2; —3) napaswiesnsb-

— w7 _ y—=5 _ 248
HO TJIOCKOCTH —2% — Ty — 32 — 2 = 0 ¥ IepueH UK yIsIPHO IPAMOll - = %= = 2=,

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

A(5;6;5), B(—1;—1;13), C(0;0;12).

11. TlpuBecTn K KAHOHMYECKOMY BHY OOIIME ypaBHEHUS HPAMOM
31— 3y+22+28—=0
r+y+z-—2=0

12.  Haiitu npoexruio rouku M (29; 32;22) Ha mutockoctsh 7x + 10y + 8z + 153 = 0.

— ytd _ 24

13.  Hafitn yron mexuy npamoit [ : 7 . =

7 MJOCKOCTBIO T : bxr — 6y — 22 — 5 = 0.

14. Ha maockocru gan rpeyroabauk ABC ¢ Bepumnamu A(4;4), B(14;9) u C(16;28). Tpebyercs: (a)
HammcaTh o0Iue ypapaerus npsmbix AB u AC

6) maiitu pauny Meauansl BD:;

B) HAUTH JJIMHY BBICOTHI, OMyTeHHO 13 Bepimuubl C;

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

1) HamucaTh obiee ypapaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

JK) HaWTH KOODJAUHATH TOUYKH F', CHMMeTPpUIHON Touke B oTHOCHTE BHO TMpsaMoii AC.
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BapmanT 36.

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

2. Hoxkazatn, uto Bektopsl a(0;1;3), b(—3;4;1), ¢(2; —3; —3) obpasyior 6asuc. Pa3noxuTh BeKTOp
d(0;0; —4) mo STHM BEKTOPAM.

. Haiiti Kocunyc yriia MexIy BeKTOpaMn @ = —3m +n u b = —m —n opu |m| = /3, |n| = 2,
— T
m,n) = g.

3
(
4. Haiitu np,z, npn ¢ = a u y = 2b+ ¢, e a(—2;1; 1), b(1; —1;1), ¢(=7;7;4).
5. HaiiTu KOOpMHATEI € TMHIYHOIO BEKTOPA T, IIeprieH K yasipaoro mwiockoctn AABC, tae A(6;2;5),
B(7;11;5), C(5; —8;6).

6. Buraucantb mioma/ibs napaJjiesorpaMma, MoCTPOEHHOro Ha BeKTopax a = —4dm+4nu b =3m—n

npu [m| =5, |n| =4, (m,n) = 3.

7.  Boramcaurs oobem mapastenenunena ABC DA, B,Cy Dy, nnomans rpaan ABC'D u BbICOTY, OIy-
IIEHHYIO Ha 9Ty rpab u3 Bepmabl Ay, A(9; —2;9), B(0;—7;15), D(10; —4;10), A;(11;3;5).

8. CocTaBuTh ypaBHEHHE ILIOCKOCTH, NpOXojsinei dwepes rtouku A(6;—7;—6), B(9;—9;—2),
C(5; —6; —9), u maiitu paccrosuue ot Touku S(—3; —6;0) 10 ITOM WIOCKOCTH.

9. CocTaBuTh KAHOHUYECKHE YPAaBHEHWs MpsMOii, mpoxosameil depe3 touky M (—7;—1; —5) mapai-

JIETBHO TJIOCKOCTH T — Y = —4 1 NepueHInKy/JIapHO IPAMOit xT” = y__—g, = #.

10.  CocraBurb ypasuenue npsimoit AB u mHaiitu paccrosame or Touku C' 0 9TOH TPAMOil, ecan
A(3;6;1), B(5;9;5), C(4;8;4).
11. TlpuBecTn K KAHOHUYECKOMY BHUJIYy OOIIME YpaBHEHHS IIPAMOI

r+6y+ z —30=0

T+Ty+22—-28=0"
12.  Haiitu koopaunarer Touku M;, cummerpuanoit Touke M (4; —8; —3) OTHOCHTEIBHO TMIOCKOCTH
—3x 4+ 8y — 3z = —26.

13.  Haittu yroa mexay upsmoii [ : = = 1 IJIOCKOCTBIO T @ —x —y + 22 — 3 = 0.

47 _ y=8 _ z—1
4 -1 2
14. Ha wiockocru pan rpeyrosibiuk ABC' ¢ Bepmmnamu A(—4; —2), B(—8;26) u C(—16;10). Tpeby-

erca: (a) HamucaTh obmme ypasaenus npsimbix AB u AC,

6) Haiitu nauHy Meauanbl BD;

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

I) HamucaTh oblee ypaBHEHHEe CepeIMHHOTO MepHeHIuKyaspa K cropore AC
1) Hanmcarh obiee ypasaenue ouccekrpuch yria BAC,

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

(
(
(
(
(
(

’K) Ha#TH KOODJAUHATH TOUYKH F', CHMMeTpUIHON TouKe B oTHOCHTE BHO npsaMmoii AC.
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BapmanT 37.

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

2. Hoxkazatn, uto BekTOphl a(2;—3;1), b(1;—2;1), ¢(—1;5;2) obpasyor 6asuc. Pa3noxuth BeKTOP
d(5; —5;6) MO STHM BEKTOPAM.

. HaiiTn KocHHYC yI/Ia MexKIy BeKTopaMu a@ = 3m —4n u b = —m +n upu |m| = /2, |n| = 2,
m,n)="1.

3
(
4. Haittu np, @, npu ¢ =b+cu y = a, rae a(—1;-2;2), b(=3; —1;-1), ¢(3;2;0).
5. HaiiTu KOOpMHATEI € JMHIYHOIO BEKTOPA T, IeprieH uKyasipaoro mwiockocrn AABC, tae A(3;5;8),
B(4;14;8), C(5;13;9).

6. BpraucanTh 1m1011a/1h TPEYTroabHIKA, TOCTPOEHHOTO Ha BeKTOpax a = 3m — 3n u b = 2m + n upn

lm| =2, |n|=1, (m,n) = ?jf.
7. Boramcsaurs obbeMm napasnenenunena Ay Ay A3 AyBi By B3 By, wiomanb rpaan Ay As A3 Ay u BeICOTY,

OMYIIEHHYIO HA 3Ty I'palb u3 Bepiunabl By. A1(6;7;6), As(1;10;4), A4(5;4;8), B1(3;9;5).
8.  CocTaBuTh ypaBHEHHE ILIOCKOCTH, mpoxojsiieii depes touku A(4;3;8), B(7;1;7), C(—1;4;8), u
uafitu paccroguune ot Touku S(1;1;0) 10 9TOl MIOCKOCTH.

9. CocTaBHTb KAHOHUYECKHE YPABHEHNUsT MPSIMOii, Tpoxosiieil uepes Touky M (—6; —9; 7) mapasiieabHo
43 _ y—4 _ 242

IWIOCKOCTH —Z + y — 2 = 4 1 NepueH uKyJIsapHO IPAMOR <= — 5

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

A(6;3;7), B(7;1;8), C(2;12;2).
11. TlpuBecTn K KAHOHUYECKOMY BHUJIy OOIIME YpaBHEHHS IIPSAMOI
—x —y—2z+2=0
3r—y+52—18=0"
12, Haittu mpoeknuio touku M (13; —42; —9) ma wrockocts —5x + 8y + 2 4+ 50 = 0.

. w7 a=T _ y=T _ z-8 . —
13.  Haitta yron mexay mpamoit [ @ %5 = = = *3° u maockocTbio 7 @ 37 — 2y + 2 — 13 = 0,

14. Ha mwrockoctu gan tpeyronbauk ABC ¢ Bepmmnavu A(0; —1), B(22; —5) u C'(4; —9). Tpebyercs:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;
0) maiitTu aauny mejuann BD;

B) HaiiTW JIJIMHY BBICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAnHcaTh oflee ypaBHeHue ouccekrpuch yria BAC,

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

(

’K) HAHTH KOODAMHATH TOYKH F', cHMMeTpuIHON Touke B oTHOCHTE HHO TpsiMoii AC.
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BapmanT 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 menut pedpo DD; B orHOImeHnn 2 : 1.

2. Hokazatb, uro BekTopnl a(3;1;1), b(—4; —3;3), ¢(—1;0; —2) obpaszyior 6azuc. Paziokurh BeKTOP
d(—7;—4;2) mo 3TUM BEKTOPaM.

3. HailTn KocuHyC yIJIa MexKIy BeKTOpaMu @ = m +n u b = —6m — n npu |m| = 2, |n| = /3,
T =

4. Haittu np, @, upu ¢ =bu y = a + ¢, r1e a(3;2;2), b(—=3; —1; -5), ¢(0; —1; 3).

5. HaiiTu KOOpMHATE! € JMHIYHOIO BEKTOPA T, IIeprieHuKyasipaoro mwiockocrn AABC, tae A(4;6;3),

B(9;7;3), C(2;4;4).

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

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

7. Boramcsaurs obbem napasnenenunena Ay Ay A3 AyBi By B3 By, mnomans rpaan Ay As A3 Ay u BeICOTY,
ONYIIEHHYIO HA 3Ty I'palb u3 Bepiuabl B. A1(—4;9;9), Ay(—1;16;12), A4(—5;7;8), B1(—5;1;5).

8. CocTraBuTh ypaBHEHHE ILJIOCKOCTH, Hpoxofsriedi depe3 touku A(—8;10;10), B(—1;17;6),
C(—14; 5;13), n naiitu paccrosgaue ot Touku S(6; —2;6) 10 ITOH MIOCKOCTH.

9. CocTaBUTh ypaBHEHHUE ILTOCKOCTH T, TPOXOsiieii depe3 Touky M (4; —2; —8) mapasiesbHo IpsaMoi

x _ y—1 _ 248 _
1 = YT = %° ¥ IepHenJuKy/JIapHO IJI0CKOCTH 27 — Ty + 32 = 0.

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

A(8;6;4), B(5;8;—1), C(6;7;1).

11. TlpuBecTn K KAHOHUYECKOMY BUJLYy OOIIME YpaBHEHHS IIPSAMO
20 —3y+32+3=0
T —y +22-2=0"

12, Haittu mpoekuumio touku M (—11;40;13) wa mrockocts 4x — 9y — 5z — 19 = 0.

= ¥ = =Ty mrockocTpio T —x — Yy — 2z + 7 = 0.

13.  Haittu yron mexmay npsmoit [ : ”"T+8
14. Ha mrockoctu man tpeyronbuuk ABC ¢ Bepmmmnamu A(1;3), B(—13;5) u C'(—11;15). Tpebyercs:
a) Hanucarb obmue ypasuenust upsmoix AB u AC;

0) maiitTu aauny mejuann BD;

B) HaiiTW IJIMHY BBHICOTHI, OMYyIIeHHOi 13 BeprmHbl C;

J) HAmucaTh oflee ypaBHeHue ouccekrpuck yria BAC,

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

(

’K) HAHTH KOODAMHATH TOUKH F', cHMMeTpUIHON Touke B oTHOCHTE HHO NpsiMoii AC.
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BapmanT 39.

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

2. Hoka3zatnp, uro BekTopsl a(0; —2; —1), b(2; 3; —3), c¢(—3; —4; 6) obpasyior 6a3uc. Pa3moxurh BEKTOP
d(1;3; —2) mo 5TUM BEKTOpaM.

3. HaiiTu KocHHYC yrIa MexKIy BeKTOpaMi @ = —m +n u b = —8m +n npu /m| = 1, |n| = 2V/3,
(7w = 1.

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

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

B(-2;9;2), C(—5;9;3).

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

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

7.  Bbramcauth 06beM TeTpasdapa ¢ BepumHaMmu B Toukax P, (), R, S, mwiomaas rpaan PRS u BeICOTY,
ONYIIEHHYIO Ha 3Ty I'palb u3 Bepmuubl Q. P(6;4;0), Q(9; —2; —8), R(9;13;-7), S(5;2;2).

8.  Bamana mupamuna SABC koopmuuatamu pepumh A(3;—9;—7), B(10;—8;-8), C(8;—8;—7),
S(7,—8;—6):
a) cocraBuTh ypaBHenue miaockoctn ABC,

6) HaiiTu paccrosiHue ot BepruHbl S 10 wiockoctn ABC.

9. CocrtaBuTh ypaBHeHHe IIOCKOCTH T, NPOXostieii yepes Touxky M (2;0;7) nepneHanKyaspHO TI0C-
KocTaM 22 + 7y — 32 =0u —x — 6y + 2z = 0.

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

A(8;6;3), B(2;7;,—2), C(13;5;7).

11. IlpuBecTn K KAaHOHUYECKOMY BUIY OOIIMe ypaBHEHUS MPSIMOM
x +2y + 8 =0

—2r+y +2+21=0

12. Haiitu xoopmuuarsr Touku M, cummerpudaoit Touke M (4;5; —2) OTHOCHTENBHO IIOCKOCTH
x—y=0.
13. Haittu yroa mMexay mpsamoii [ : %*; = %3 = Z%Z U TJIOCKOCTBIO 7Tt x — Yy + 2+ 6 = 0.

14.  Ha nmockoctu nan tpeyroabauk ABC' ¢ Bepmmuavmu A(—5; —5), B(25; —15) u C(—1; —17). Tpe-
Oyercs: (a) namucars obuiue ypaHenus npsimbix 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.



