®eniepaibHOE TOCYIapCTBEHHOE OIOKETHOE 00pa30BaTENbHOE YUPEKIAECHHE
BBICIIET0 0Opa30BaHUs
«CaxanuHCK1 rocy1apCTBEHHBIA YHUBEPCUTETY

Kadenpa mareMaTHKH

YTBEPXJIEH
Ha 3aceaHuu Kadeapel
«19» eBpans 2024 r., nporokon Neb
3aBeayropihkadenpon
Yl Camcukona H. A.

®OHJ|
OIIEHOYHBIX CPEJICTB
10 JUCHUIJIMHE

B1.0.09 JIuneiinas ajaredpa U aHaJIUTHYeCKasi reoMeTpUs

VpoBeHb BBICIIETO 00pa3oBaHUs
BAKAJIABPUAT

HarpagieHus OATOTOBKU
10.03.01 Hngopmayuounas 6e30nacnocms

ITpoduib MOArOTOBKH
Be3onacHOCTh aBTOMATU3MPOBAHHBIX CUCTEM
(110 OTpaciu Win B cdepe npoheccuoHaNIbHON NesATEThHOCTH)

KBanudukauus BbITyCKHAKA
baxanaBp

dopma oOyueHUs: OUHAS

r. FOxHo-CaxaJuHCK
2024 .



1. d)opanyeMLIe KOMIICTCHIUN U HHAUKATOPbI UX TOCTHKCHUSA 110 TUCHUIIJINHE

Kon Conep:xkanue Koa v HauMeHOBaHUE MHANKATOPA JOCTHKEHUS
KOMIIeTeHINH KOMIIeTeHINH KOMIIEeTEHII
Crnoco0eH UCIOIb30BaTh OIIK-3.1 - 3HaeT OCHOBHEIE ITOHSATHS MATEMATHUIECKOTO
HE0OXOTMBIC aHajam3a U areOpbl, HEOOXOIUMBIC IS PEIICHUS 3a1aq
MaTEMATHYECKHE METOIBI poQeCCHOHANBHON IeATETBHOCTH;
JUTS pEIIeHHS 33129 OIIK-3.2 - YMeeT npuMEHSITh OCHOBHBIC
podeCcCHOHATBHOM MaTeMaTHYECKHE METO/IBI, a TAK)KE METOIbI TEOPHU
OIIK-3 JIEATETHLHOCTH BEPOSATHOCTEN M MaTEMATHIECKOM CTATHCTHKH /IS
peleHus 3a1a4 npoheCCHOHANBHON AATSILHOCTH;
OI1K-3.3 - BiazgeeT npakTH4eCKUMH HAaBBIKAMHU
pELICHNs MaTeEMATHIECKUX 3a1a4 M IOCTPOEHUS
CTaTUCTHYECKUX MOJIENICH SKCIICPUMEHTOB TIPU
pelIeHUY TPUKITAIHBIX 3a/1a4 B 00J1aCTH
po¢eCCHOHANBLHON IEATETFHOCTH.
2. IHacnopT ¢oHaA OLIEHOYHBIX CPEICTB N0 AUCHUILIHHE (MOAYJII0)
Kona
Ne Kontposmpyembie pa3iennl (TeMbl) KOHTPOJINPYeMOii HaumeHoBanme
n/n JUCIUILINHDBI KOMIIeTeHIINH OLIECHOYHOI'0 CPeACTBA
(W1m ee yacTm)
3amanus K
MPaAKTHYECKUM padoTam,
1. KomiiekcHrble unciia 1 1eicTBUS HaJl HUMH OIIK-3 KOHTPOJIBHBIE BOIIPOCHI;
BOIIPOCHI K
KOJUIOKBUYMY
3amaHus K
IIPaKTUYECKUM paboTam,
2. MaTtpuisl OIIK-3 KOHTPOJIbHBIE BOIPOCHI;
BOIIPOCHI K
KOJUIOKBUYMY
3amanus K
MPaKTUYECKUM paboTam,
3. Omnpenenutenu OIIK-3 KOHTPOJIbHBIE BOIIPOCHI;
BOIIPOCHI K
KOJJTIOKBUYMY
3agaHus K
MIPaKTUYECKUM paboTam,
4. CucTtembl TUHEHHBIX YpaBHEHUN OIIK-3 KOHTPOJIbHBIE BOIPOCHI;
BOIIPOCHI K
KOJUIOKBUYMY
3agaHus K
MPaKTUYECKUM paboTam,
5. Bekropnas anredpa OIIK-3 KOHTPOJIbHBIE BOIIPOCHI;
BOIIPOCHI K
KOJUIOKBUYMY
3amaHus K
6.  IlpsmMas u IIOCKOCTH OIIK-3 NPAKTUHECKHM paboTan,
KOHTPOJIbHBIE BOMPOCHI;
BOIIPOCHI K




KOJJIOKBUYMY

3anaHus K
IPaKTUYECKUM paboTawm,
7. JIunelinble mpocTpaHCcTBa OIIK-3 KOHTPOJIbHBIE BOIIPOCHI;
BOIIPOCHI K
KOJUIOKBUYMY

3amanus K
IIPAKTUYECKUM padoTam,
8. MHoOro4jieHsl OIIK-3 KOHTPOJIbHBIE BOMPOCHI;
BOITIPOCHI K
KOJJIOKBUYMY

3agaHus K
HpaKTHYECKUM paboTam,
9.  JluneiiHble onepaTopbl OIIK-3 KOHTPOJIbHBIE BOIIPOCHI;
BOIIPOCHI K
KOJJIOKBHYMY

3ajaHus K
IIPaKTUYECKUM padoTam,
10.  Omeparopsl B €BKJIMI0OBOM IIPOCTPAHCTBE OIIK-3 KOHTPOJIbHBIE BOIIPOCHI;
BOTIPOCHI K
KOJIJIOKBUYMY

3. OueHoYHbIE CpeACTBA

IMPAKTUYECKOE 3AHATHUE. HAXOXJIEHUE OBPATHOM MATPUILIBI
Haiitu o6patHyro MaTpuily Ui ClAeIyOIINX MaTPHUIL:

2 1 3 111
5 2 5 2 1 2 6 9
1)A:{ ]; 2)A:[ ]; 3)A:( ]; 4)A:[ j; 554A=|5 3 2| 6)4=|1 2 3
7 7 7 3 3 4 8 12
1 4 3 1 3 6
3 1 3 1 5 1 5 2 5 4 -1 2
NA=|5 -2 2| 8A4=|3 2 1| 94=| 3 5 -3 10)4=|1 1 -2
2 2 3 6 -2 1 -2 -4 3 0 -1 3

[TPAKTUYECKOE 3AHATHUE. INIOCKOCTb U ITIPAMAS B ITPOCTPAHTCBE

1. Beiscuuts, kakue u3 touek A(4, 0, 0), B(1, 1, 1), C(1, 2, 3), D(6, 1, 0) mnpuHamIeKar
iockocT X —2y +3z2—-4=0.

2. B mnockoctu 3x — 2y + 4z — 3 = 0 HaliTU TpU pa3InYHbIE TOUKH.

3. CocraBuTh ypaBHEHHE IUIOCKOCTH, mpoxomsiieii uepe3d Touku A(l, -2, 3) u B(4, 5, -6)
napauieabHo ocu OX.

4. CocTaBHUTh YpaBHEHHUE IUIOCKOCTH, poxosmiei yepe3 ock OZ u touky C(1, -1, 2).

5. CocTaBUTh ypaBHEHHUE TUIOCKOCTH, MPOXOAIIEH uepe3 TOUKy B nepneHIuKyIIpHO IpsIMOi
AB, ecniu A(1, 3, -2), B(7, 4, -4).

6. CocTaBuUTh ypaBHEHHE IUIOCKOCTH, MPOXOJIIEH depe3 Touky A(3, -5, 1) u napamienbHON
TUTOCKOCTH, OTIpeieisieMol ypaBHeHHeM X — 2y + 4z = 0.

7. BBIACHUTH B3aIMHOE€ PACIIONIOKEHHE Map TIOCKOCTEMH:
1)3x—2y+72=0mu -6x+4y-142-3=0; 2) x+10y-22+6=0u 3x — 30y + 62— 18 =0; 3)
4x +2y+4z2-3=0u 2x +4y-42+3=0; 4) 3x+5y+z2-5=0u 8 +7y+4z-1=0;
5)2x+y+22+4=0udx+2y+4z+8=0; 6)3x+2y—-z2+2=0wm 6x+4y-2z+1=0.
JInist Kax 10 napbl napajuielbHbIX INIOCKOCTeH HATH pacCcTOSHUE MEX1y HUMHU.




8. 3amucars mapaMeTpHUECKUE U KaHOHUYECKHUE YPABHECHUS TPSMOIA, TIPOXOIAIICH uepes
touku A(1, 3, -2) u B(7, 4, -4).

9. Jlausl Bepirnbl Tpeyronbauka A(1, -2, -7), B(4, -1, -8), C(3, 4, -5). CocraBuTh
KaHOHHMYECKHE U MapaMEeTPHUYCCKHE YPABHCHHS €r0 CTOPOH U MEIHaH.

[TPAKTUYECKOE 3AHATUE. KOMIIVIEKCHBIE UUCJIA

1) Havitw 2, +2,,2,-2,,2,-2,,2, . Z,, €cn
a) 2, =141,2,=3-2i;6) 2, =3-4i,2,=2-1; B) 2, =1+1,2,1-2i;r) 2, =3+1, 2, =4+ 2i.
INocTpouts n300paxeHue uucen Z,, Z,, ONPEAEeIUTh UX MOLYIH U apTyMEHTHI.
2) BoruuciauTs:

3—-i  4+i -1+7i 3-2i N2 3
+ ; 0 - ; 1+2i)°; 1-i);
Voritiia O iea e W WA -0
.\ 20 -\ 35 \9
n) i",n=123,4,5 caenars BLIBOLI; €) (uj 5 K) (ﬂj ; 3) (1_—|)10
1+i 1-i (L+i)

TeMbl AUCHUIINHBI VI CAMOCTOSTEILHOT0 U3y4YeHUs!

1. IlepBooGpa3HbIil KOPEHb N-Ol cTeneHu u3 1.

2. Anrebpa matpui. O6paTumbie MaTpulibl. HaxoxaeHne MaTpuiibl, 0OpaTHOM MaTpPHIIBL.
3. IlpaBmiio Kpamepa (BbIBOI (hopmyin).

4. ba3ucel BEKTOpHOTO MpocTpancTBa. CBI3b KOOPAMHAT BEKTOPA MPH MEPEX0ie OT OJHOTO
0aszuca K Ipyromy.

5. CkansapHoe mpousBeeHne BekTopoB. HepaBenctBo Komu-byHsikoBckoro.

6. Paznoxxenune MHOrOUIeHA 110 cTeneHsaM X — a. @opmynsl Makiopena u Teitnnopa.

7. Pemennii ypaBHeHuit 3-eii crenenu o gpopmynam Kapnano. Meton ®eppapu.

8. AnreOpandeckue u TpaHCIeHIeHTHbIe yrcia. [IpocTeie anrebpanyueckue paciupeHusi.
CtpoeHue mpocToro ajaredpanyeckoro paciupeHus.

9. OcBoOOXIeHUE OT AITreOpanIecKOr HPPAITMOHATLHOCTHA B 3HAMEHATEIIE APOOH.

10. Pemenune cucteM ¢ MOMOIIBIO PE3yJIbTAHTA.

11. Cnoco6sl npuBeieHUs1 KBaIpaTUYHOU (POPMBI K KAHOHUYECKOMY BHTY.

12. Pedepatsl mo Teme «IloBepxHOCTHY.

Bormpocsl a1 caMOKOHTPOJIS:
1. Tlone xoMIUIEKCHBIX Yucen. JlecTBUS HaJ KOMIUIEKCHBIMH YHCIIaMH.
2. Bwrauciienue onpeaenuTenei JIro00ro mopsaka.
3. Aunrebpa matpuil. [leficTBus Hal MaTpULIAMHU.
4. Mertoapl pelIeHUs] CUCTEM JIMHEWHBIX YpPaBHEHUH.
5. HaxoxneHnue cOOCTBEHHBIX BEKTOPOB JMHEHHOTO oniepaTopa. CoOCTBEHHBIE
3HAYCHUS.
Cxema I'opHepa. Llenble u paniioHanbHbIE KOPHU MHOTOYJIEHA C LIEJIBIMU
KO3 UIIMEeHTaMH.
7. CnocoObl 3a7jaHus MPUMOI Ha TUIOCKOCTH, B TPOCTPAHCTBE.
8. Crioco0Osl 3a1aHUS TUIOCKOCTH.
9. B3auMHOe pacmoioKeHHUE MPSAMBIX Ha TIOCKOCTH, B IPOCTPAHCTBE.
10. B3aumHOE pacookeHHe MI0CKOCTEH.
11. B3aumMHOE pacmonokeHHe MPSMBIX U MIIOCKOCTH.
12. KpuBble BTOpOTO MOpsiKa (OKPYKHOCTB, 3JUIUIIC, THIIepOoIIa, mapadoa).
13. OcBobOOXI€HNE OT UPPALIMOHAIILHOCTH B 3HAMEHATENE TPOOH.
14. BektopHoe, cMeIIaHHOE TPOU3BEACHUS BEKTOPOB. [IpakTHiyeckoe mpuMeHEHHE.

S



HNuauBuayanbHOe 3a1aHHE 110 ajiredpe U aHAJIUTHYECKOH reOMeTpUuM
I. BeImoTHUTE ACHCTBUS HAJl KOMITJIEKCHBIMU YUCIIAMH, 3aITUCAHHBIMU B alre0pandecKou

dopme:
(3+2i)-i"*°—(1-3i)-(2+3i) L (58+2i) (1-i)+i*-(4+5i)
1. —4+2i ' 3+2i
) (7+2i)-i"+(4+i)-(5-i) 3 (1—i)-(3+5i)+i""-(3+1i)
3+2i 7-3i
. (4-3i)° —(3-i)-(2+5i) c (2+7i)-(=1+1)+i%-(-5+2i)
(=3+i)-(i)° i-(L+)
6 (8+4i)-2i —4-(3+i)-i** . (11+3i)-i%" —(2+3i)
' 3-i ' ~1-i
g (3+4i)-(i)*+(2-i) o (+2i)°+(4-i) (L+i)
' 1+3i (—1+3i)-i°
(2+i) +(4+i)-(3+2i) B-i) —(@+i)-(2-i)
1o (=3+i)-i*** H (1+3i)-i*
1 (13—i).i166+(1_—i)-(1+i) 13, (2+i)-i185+_(4+2i)3
~1+3i 5-1
1 (4+5i)-(—3+i)—_i128.(2+7i) 15 (1+2i)-i1564_r(3+2i)3
—1+2i 2+1
. (6+3i)-i165+(1_—i)-(1+i) 17 (10+i)-i148+(9_+i).(1+3i)
4+3i 3-4i
18, (5—3i)-(2+_31i)_—2ii169-(7—11i) 10, (3—4i)-(4+2i2i—i”°-(4+4i)
20, W=} (a) 7, (-8) @417 (0+5)
2. (14+7i)-(3—i)+i.145-(2+3i) 23, (8—i)-(2—3i)+.i168-(1+4i)
—7+7i 3-3i
24, (—7+8i)-i2°9_—£1i+i)-(—3+3i) ’s (6+3i)-(—i)1‘::ri(6+2i)-(3—i)
26, (3+5i)-(—21:igi—i”9-(6—i) ”7 (6+i)-(—i)1°7;i(7+2i)-(1—2i)
28, (8—i)-(3+5i)+_i93-(—2—3i) 29, (7—2i)~(—i)144+(—.3+4i)-(2—3i)
2—i 1+3i
II. 3ammucats B TpI/IFOHOMCTpH‘IGCKOﬁ (I)OpMe 1 BO3BCCTH B CTCIICHB n\I;i)MHJ'IeKCHOC YHUCJIO:
o (1 .3
1. z:2|-(1+|\/§) n=>5 1. Z=I-£—E+IE], n=6
2. z=(+i)-(V3-i) n=7 3. Zz_g_i—jg\@' n=6
4. z=i-(2-iv2) n=7 5 =_?5+i, n=8
6. z=i*(-v3-iv3) n=5 7. z=(-i)--iv3) n=8
8. z=-i-(7-7i), n=4 9 z:%—i\@, n=6



10.

12.

14.

16.

18.

20.

22.

24,

26.

28.

9.

11.
13.

15.

17.
19.

21.

23.
25.

27

z=3i-(—\/§+i) n=4

7=2 _2 n=>5
I
z=4i (—l—llj n=4
2 2
z:|3-(—\/§—i 3) n=4
z =5i [1—|£J =5
2
Zzllo-[—lﬂlj, n=6
3 3
Z=I 3—1, n=>5
i

z=(-5+i5V3) n=4

z =(—1—i)-(¥+§i} n=4
lz+1<1
Re(z +5i)>2

~1<Im(zi)<1
2+2i|>4

0<Im(zi)<5

2| > |8 6il
0<Im(zi)<1
Im(z-(2—i))=2
2| > |22
Re(z-(1+i))=5
arg(22)=%
z+(2-i) >3
—2<Im(z+2)<2
. Im(z-(2+i))>6

11.

13.

2

4.

6.

8.

10.

12.
14.

16.

18.
20.
22.

24,
26.
28.

z=8i-(1+i\/§) n=3
J3-i

2i

7=

, N=6

 z=—4i-(-3-i) n=3

I/I306paSI/ITB Ha KOMIUIEKCHOH IIOCKOCTH MHOKECTBO TOYCK, YAOBJICTBOPAOMIUX YCIOBULO:

2
. arg(-z)= 5

2| >3- 4i

%< arg(5z)< 7

arg(zi)=

NN

Z<argzs4—7[
8 3

z-3i|<2
Re(z+2-5i)=5

Az
arg(-2) ="
z-(2+3i) <1
|z—2i|=[4-2i
Im(z-(1+i))<2
|2—(3+4i) =|-8+6i|
‘E+4i‘ >5

|z-3i[>|z-i|



29. Re(2z-i)> 4

IV. Jlanbr nBe matpuisl 4 u B. Haititu a) A+ B;
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2 -2 0 -3 4 -3
25. A4=|5 4 1 B=1 2 3

1 -1 2 5 0 -1

1 -2 5 -1 1 1
27. A=3 0 6 B=2 3 3

4 3 4 1 -2 -1

1 2 1 7 5 1
29. A=1 -2 4 B=|5 3 -1

3 -5 3 1 2 3

V. Pemuth cuctemy JIMHEHHBIX YpPaBHEHUM

1) Meromom Kpamepa;
2) Meromom I"aycca;
3) MaTpu4HbIM METOIOM.

X+y-2=9

1. <—X+y+3z=17
2x—3y+32=32
3Xx—-5y+32=46
3. {X+2y+z=8
X—7y—2z=5
X—2y+z=4

5. {—4x+3y+6z=14
—-5X+8y+z=-2
X, +2X, = X; =7
7. 42X =X, +X;3=2
3%, —5X, +2X; =—7
2X, + X, —X; =5
9. X +X,+X; =2
X, — X, +2X; =3
X—-y+3z=9
11. {3x—-5y+z=-3
4x-2y+22=-7
X+y+z2=-2
13. <X—-y+2z=-7
2X+3y—-z=1
X, —X, + X, =6
15, 9X, —2X, + %X, =9
X, —4X, —2X, =3

-2 2 0 1 7 -1
26. A= 5 4 1 | B=0 2 6
1 1 -2 2 -1 1
5 4 -5 5 4 2
28. A=|3 -7 1 | B=1 2 4
1 2 2 3 0 5
1 0 -4 1 1 -1
30. 4={2 5 -3 B=|2 -4 1
4 -3 2 4 -3 1
—X+2y+z=-4
2. 14x-2y+2z=4
-3x—-2y-6z=-4
-X+3y+2z=3
4, <2x-5y+4z=3
3x-10y+14z=-18
X—-Yy—2=5
6. <2x+y+3z=3
X—4y+6z2=0

10.

12.

14.

16.

2%, —4x, +4x, =10
—3X, +8x, —10x, =25
4%, —3X, +X; =1
4x+y+4z7=-2
2X—-y+272=-4
X+y+2z=-1

2X, + X, = X3 =1

3X, +2X, —2X, =1

X, =X, +2X; =5

X+2y+3z=1
2X+Yy+52=-9
4X-3y+z=—7

4%, +2X, —X; =1
5X, +3X, —2X, =2
3X, +2X, —=3%; =0



17.

19.

21.

23.

25.

217.

29.

VI.

3X, + X, +3X; =2
OX, —2X, +2X; =1
2%, +2X, +3X%; =1
2X, +X, = X3 =5
3X, +3X, —2X; =8
X, +X, + X, =6
X, +2X, + X3 =8
—2X, +3X, —=3X; =-5
3X, —4X, +5%, =10
X, +2X, +3X; =6
2X, +3X, —X; =4
3X, +X, —4%, =0
X—y—-2z=-3
2Xx—y—-z=1
-X+3y+2z=5
X+y+z=-2
X+y+z=0
X—y+2=2
2X—-5y+3z=-7
X—y+22=2
—X+2y+z2=7

[ns onpenenurens A

18.

20.

22.

24.

26.

28.

30.

5X, +2X, +5%, =4
3X, +5X, —=3%, =-1
—2X, —4x, +3%x, =1
X, =X, + X3 =3

2X, + X, + X3 =11
X, +X, +2X; =8

X, —2X, —X3 =5
—2X +X, +X;=0
3X, +4X, —2X, =13

2X+2y+3z=1
X—y=5
—X+2y+2=3
2X+4y+52=2
X+y+z=4
X-y+z=-1
X—=2y+z2=4
6x+3y—-4z=14
X+8y-5z2=-2
3X-y+z=9
X—-5y+3z=-3
2X—-2y+47=-6

1) HaWUTH MHHOPBI U anre6pa1/1qec1<1/1e AOIIOJIHCHUS DJIEMCHTOB 4,5, ayy

2) BBIYMCITUTD ONPEICTUTENb A: @) PA3JI0KUB €r0 10 3JIEMEHTaM i-0i CTPOKH;
b) pa3noxuB ero mo 3nemenTam K-ro ctosoa;
) TIOJTYYHUB MPEIBAPUTEIBHO HYJIH B I-0if CTPOKE.

11 -2 0

1 0 6 4 =
A= ,

2 3 5 -1 k=4

3 6 -2 5

1 1 -1

2 7 2 1 =
A= ,

34 0 2 k =
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2 -2 0 3 4 1 -1 2
3 2 1 -1 i=4 1 1 -3 3 i=4
27. A= : 28. A= ,
1 1 -2 1 k=3 6 0 -1 1 k=2
1 4 -4 0 2 -2 0 1
4l 20 -1 -2 3 4
29.A=_23 _01 i i k; 0.a]2 O 1 Y i=2
3 -3 1 0 k=2
2 1 =23 4 2 1 -2

KonTpoabnas padora Ne 1 no «BeKTOPHO-KOOPAUHATHOMY METOAY>

1. Jloxaszath, uto BekTophl d, D, C 0OpasyroT 6Gasuc, n HaiiTu KoopauHaThl BekTopa d B
3TOM Oasuce.

1.1. d(5,4,1), b(-3,5,2), ¢(2,-1,3), d(7,23,4).

1.2. @(2,-1,4), b(-3,0,-2), c(4,5,-3), d(0,11,-14).
1.3.d(-112), b(2,-3,-5), ¢(-6,3,-1), d(28,-19,-7).
1.4. d(1,3,4), b(-2,5,0), €(3,-2,—4), d(13,—5,-4).
15. d(1,-11), b(-5,-3,1), €(2,-1,0), d(-15,-10,5).
16. d(3,1,2), b(-7,—-2,-4), ¢(-4,0,3), d(16,6,15).

931

Q|

1.7. 4(-3,0,1), b(2,7,-3), ¢(-4,3,5), d(-16,33,13).
1.8. a(5,1,2), b(-2,1,-3), ¢(4,-3,5), d(15,-15,24).
1.9. d(0,2,-3), b(4,-3,— 2)6(5 ~4,0), d(-19,-5,-4).
1.10. &(3, 12) b(-2,31), ¢(4,-5,-3), d(-3,2,-3).
1.11. a5,3,1), b(-1,2,-3), ¢(3,-4 ) d(-9,34,-20).
1.12. a(3,1,-3), b(-2,4,1), ¢(1, -2 ) d(1,12,-20).
1.13. a(6,1,-3), b(-3,2,1), ¢(-1,-3,4), d(15,6,-17).
1.14. a(4,2,3), b(-3,1,-8), (2, - 4,5) d(-12,14,-31).
1.15. d(-2,1,3), b(3,-6,2), ¢(-5,-3,-1), d(31,-6,22).
1.16. a(1 3,6), b(-3,4,-5), ¢(1, - 7, 2), d(-2,17,5).
1.17. 4(7,2,1), b(5,1 - 2) ¢(-3,4,5), d(26,11,1).

1.18. 3(354),6( -5), (6 ~2,1), d(6,—-9,22).

1.19. 4(5,3,2), b(2, 51) ¢(-7,4,-3), d(30,1,15).
1.20. 8111, 2), b(-3,3,4), ¢(-4,-2,7), d(-5,11,-15).

2. JlaHbl BEKTOpHI @ , b C . Haiiti: a) cMEmaHHOE NMPOM3BEIEHHE BEKTOPOB; 0) MOIYJIb
BEKTOPHOT'O MPOU3BEACHUS BCKTOpOB; B) CKaJIIPHOE TPOU3BEJCHHE BEKTOPOB; TI) MPOEKILHUIO
MIEPBOr0 BEKTOpa B HAIIPAaBJIIEHUU BTOPOTO BEKTOpA; /) MPOBEPUTH, OYAYyT JIM KOJUIMHEAPHBI WU
OpPTOTOHAJIBHBI JIBA BEKTOPA; €) MPOBEPUTH, OYIYT JIM KOMILIAaHAPHBI TPU BEKTOPA.

2.1. d(2,-3,1), b(0,1,4), €(5,2,-3);
a) 4,2b,¢, 6) a,-¢,s) b,—4C,

r) 38 B HampaBlIeHUU b, n) a,C,e) 23, -b,¢



2.2.d(3,4,1), b(1,-2,7), €(3,—6,21);

a) 4,b,¢, 6) 2b,¢,B) 4,¢C,

r) 2a B nanpasiennu b, 1) b, ¢, e) 24,-D,¢.
2.3. (1, -2,-1), b(7,3,0), €(3,5,-7);

a) 2a,b,¢, 6) 24,-b ) C, 24,

r) d B Hanpasnenuu C, 1) &,C,e) &, b,C.

4. d(-3,2,0), b(2,-6,4), ¢(-1,3,-2);

a)a—b 3¢, 6) 2b,¢,B) &,—3C,

r) —a B HanpasleHuH C , 1) b,¢ ,e) a,b,3C.
25. d(-4,2,-1), b(3,5,-2), ¢(0,1,2);

a) 8,30,C, 6) b,a,B) a—4C,

r) @ B Hanpasienun G, 1) 4,C,e) 4,30,C .
2.6. a(3,-2,1), b(0,2,-3), €(-3,2,-1);

a) 4,-b,2C, 6) 4,2C,B) —4,4b

r) b s Harpasiennn C , 1) 4,C, e) 28,b,—¢.
2.7. d(4,-1,3), b(2,3,-1), ¢, 2,-1);

a) 4,-b,—-C, 6)d,-C,s) 2b,C,

r) b B nanpasnennu €, 1) b,C,e) & —
28.4(4,2,-1), 5(2,0,1), 6[ _ %}

a) 8,3b,2¢, 6) 4,-b,B) b,—4c,

r) b B Hanpasnennu @, 1) 4,C,e) 24,b,¢C
2.9.d(-10,2), b(-3,11), ¢(-1,-2,0);

a) 33,—b,2¢, 6) a,—-2¢,8) 2b,34,

r) b s nanpasiennn 4, 1) b, €, e) d,2b,—¢.
2.10. é(l,—%,lj, b(-3,2,-3), €1, 0,-3);

a) 3d,b,-2¢, 6) b,-C,s) 34,C,
a,-b,e) 2a,b,-¢.
2.11. (5,-3,4), b(1,-2,-1), ¢(3,5,0);

a) d,-b,¢, 6) 2b,¢,B) 24,¢C,

r) b B nanpasnennu €, 1) 3

r) & B nanpasienun b, 1) b, €, e) —4,b,C.
2.12. d(-2,1,-1), b(4,6,-2), €(6,9
a) 4,-b,¢, 6)b,c,8)3d,-b,
r) d B nanpasnennn b, ) 2b,¢€,
2.13. d(-1,2,-1), b(-1,0,1), ¢(2,3, - )
a)a,b,¢, 6)4d,2b,p) 42b,



r) @ B HANPaBJICHUU b, m b,c,e) & 2b,¢
2.14. a(-4,-6,2), b(2,3,-1), ¢(-1,0,-3);

a) d,b,3¢, 6)b,2¢,8) a,b,

r) b s nanpasiennn G, 1) 2a,b , e) 8,20, -C .
2.15. d(-2,1,-1), b(0,-3,1), €., -2);

a) 2d,b,-C, 6) 2a,¢,B) a,3b,

r) @ B nanpasnenun C , 1) 4,C,e) 28,b, ¢
2.16. d(-3,1,0), b(2,3,-2), 6(—1,—%,1];

a) 3d,b,2¢, 6)4,b,s) a-30,

r) @ B HANPaBJICHUU b, m) b,4c,e) d,b,2¢C.
2.17. 4(2,-1,-1), b(-3,2,0), €1, 2,-1);

a) ab,c, 0) a,b,B) a, 2b,

r) & B nanpasnenun C, 1) b,€,e) &,b,2C
2.18. d(3,-6,3), b(3,-1,0), ¢(-12,-1);

a) 4,-b,2¢, 6) b,c,B) b, 2¢C,

Ol

T) b B Hanpasienuu C, nx) &,2C,¢) a
2.19. d(-2,0,-3), b(1,1,-2), &(-2,0, 1)
a) 4,b,2¢, 6) b,c,B) 33, -2b,

r) @ B HaIpaBJIEHUU b, mb,c,e) a-b,c
220. &(10,-2), B(L—2,4), 6(—%,1,—2);

a) 28,b,2C, 6) &b ,») 24, 4b,
r) d B HalpaBJIEHUH b, m) b, 4¢, e) 34,b, 4c .

3. Tpeyromsuas npusma ABCABC, zamana xoopmunaramu csowx Bepmun A, B,C, A .
Haiitu: a) o6bem mpusmer; 0) miomaau rpaneir ABC | AAC,C ; B) BeICOTY, TPOBEIEHHYIO H3
BepUIMHBI A Ha IUIOCKOCTh OCHOBaHWS; T) yron mexay pedpamm BC,, AA ; n)yrom mexmy
wockoctsimu rpaneii ABC, AAC,C ; e) yron mexy peopom AA 1 mmockoctsio rpann ABC |

3.1. A(2,-11), B(-1,3,2), C(3,0,-3), A(-14,2).

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

3.3. A(0,-12), B(1,-13), C(2,-2,6), A(-3,1,0).

3.4. AL,-1,3), B(2,0,1), C(-1,3,2), A(14,5).

3.5. A(-1,0,-1), B(0,2,-3), C(-2,2,1), A(1,-10).

3.6. A(L0,-2), B(2,1,1), C(1,1,-4), A(2,0,1).

3.7. A-1-31), B(1L,-2,2), C(1,-1,1), A(10,-1).

[Mapamnenenunen ABCDAB,C D, sanan koopaunaramu csoux sepumn A, B, C, A . Haiiru:
a) 00beM mapajenenunena; ©0) mwiomamu rpaneii ABCD | AABB ; B) mmuny BbicOTHI,

IPOBEIEHHON M3 BepIIMHbI A Ha IJIOCKOCTh OCHOBaHMS; T) yroa mexay auaronansmu AC, DB ;



n) yron wMmexnay miockoctsmu rpaneii ABCD, AABB ; e)yron mexny mmaromamsio AC, u
mnockocteio ABCD |

3.8. AL-3,1), B(1,2,2), C(1,1,-1), A(-10,-1).

3.9. A(-1,-31), B(1,-1,2), C(2,1,-1), A(1,0,-1).

3.10. A(2,-11), B(6,2,1), C(4,0,3), A(-1,-3,6).

3.11. A(L-1,2), B(2,1,5), C(-4,-1,6), A(0,0,3).

3.12. AL-1,0), B(2,3,1), C(-12,3), A(2,-13).

3.13. A(2,-11), B(-13,2), C(3,0,-3), A(-14,2).

Terpasap 3aman koopaunatamu cBoux BepinH A, B, C, D . Haiitu: a) o0bem terpasapa;

0) mromamu rpaneii ABC |, DBC ; B) miunHy BBICOTHI, IPOBENEHHONW M3 BepIIMHLI D ; T) yrom
mexay peopamu AB,CD ; n) yron mexny riockoctsmu rpaneit ABC, DBC ; e) yron mexmay

pedpom BD u minockoctsro ocHoBanus ABC .
3.14. A-1,-3,1), B(L,-2,2), C(1,-1,-1), D(1,0,-1).
3.15. A(0,0,1), B(L1,1), C(2,-3,4), D(1,-3,1).
3.16. A(L5,-2), B(4,1,1), C(-3,0,1), D(2,-13).
3.17. A(2,-3,1), B(-1,11), C(-1,-1,6), D(2,-3,3).
3.18. A(-2,1,0), B(-1,2,1), C(0,2,3), D(-1,0,1).
3.19. A(-1,2,4), B(1,3,2), C(1,1,-1), D(2,0,3).
3.20. A(2,-1,-1), B(5,-1,2), C(3,0,-3), D(6,0,-3).
Kounrpoabnas padora Ne 2 PacnoJio:keHue npsiMoii U JIOCKOCTH B MPOCTPAHCTBE.

3agaua 1. [[aHbl 4yeThIpe TOYKHU Al(Xl, Vi Zl), AZ(XZ, Y 22), AB(X3, Yas 23) , A4(X4, Yas 24).
CocTaBuTh ypaBHEHHUS:
a) wiockoctn  AA,A, ; 0) IUIOCKOCTH, NPOXOAAMEH Yepe3 TOUKy A, mapamiesbHo

wiockoctd AAA;; 6) npsimoii AA, ; 2) mpsimoit AM |, neprienikynsiproit k miockocta AAA, ;
o) npsimoit AN , mapamensHoil mpsimoir AA, ; €) IIOCKOCTH, MPOXOsiieil depe3 Touky A,
HEPIEHANKYISPHO K Tpsimoit AA, .

Bbrurcnute: oic) cuHyc yriia Mexay npsmoi AA, u murockocteio AA,A, ; 3) KOCHHYC yriia

MEKy KOOPIMHATHOM IJIOCKOCTBIO M TIOCKOCThI0 A A A, .

11 AB14), A(-161), A(-116), A(0,4,-1), (OXY).

12. A(3-12), A(-1,0,1), A1,7,3), A(858), (OXZ).
13. A(354), A(83), AL2-2), A(-10,2), (OYZ).
1.4. A(2,4,3), ALL5), A(4,9,3), A36,7), (OXY).

15. A(322), A(-351), AL,-1,3), A(6,32), (0XZ).
16. A(0,7,1), A(2-15), A(L6,3), A(3-51), (OYZ).
17. A(G5,4), AL -14), A(351), AB5,2-1), (OXY).
1.8. A(6,11), A(233), A(4,20), AL 286), (OXZ).

1.9. A(7,5,3), A(9,4,4), A(4,57), A(7,9.6), (OYZ).

1.10. A(6,8,2), A(5,4,7), A(2.4,7), A(7,3,7), (OXY).
1.11. A(4,2,5), A(0,7,1), A(0,2,7), A(-150), (OXZ).
1.12. A(2,2,5), A(3,51), A(14,2), A(-15,0), (OYZ).



1.13. A(4,6,5), A(2,31), A(15,5), A3 24), (OXY).

114. A(3,5,4), A(4.32), A(5,7,2), A(4.7.8), (0XZ).

1.15. A(10,9,6), A(2,8,2), A(9,8,9), A(7,10,3), (OYZ).
1.16. A(L8,2), A(5.2,6), A(5,7,4), A(45,4), (OXY).
1.17. A(6,6,5), A(4,9,5), A(4,6, ) A(6,9,3), (0X2).
118. A(7.2,2), A(=57.-7), A5,-34), ( 7), (Ovz).
1.19. A(8-6,4), A(10,5-5), A5, 6~ 8) A,(8,10,7), (OXY).

1.20. AL -13), A(6,58), A(3,5,8), A8 41), (OXZ).

3agaua 2. HailTu TOUKy, CHMMETPUUYHYIO TOYKE M(X Y, Z) OTHOCUTEIILHO IUIOCKOCTH 7 .
Ax+By+Cz+D=0.

2.1. M(-2,1,3); 7: 5x—2=0.

2.2. M(3,-1,4); 7: 2x-3y+z+1=0.

2.3. M(L,0,5); 7: 4x+4y—-142+9=0.

24. M(3,-2,4); 7: 8x+2y+4z-15=0.

25. ML 2,-2); 7: x—y—2z-1=0,

2.6. M(L-2,3); 7: x+y+2-3=0.

2.7. M(2,1,-4); 7: x-72-5=0,
2.8. M(~4,2,5); 7: 5x—5y—2z+13=0.
2.9. M(2,-6,1); 7: 5x—7y+62-3=0.
2.10. M(~4,-3,5); 7: 3x+2y—3z+11=0.
Haiitu TOuKy, CHMMETPUUYHYIO TOUKE M(X, Y, Z) OTHOCHTEIILHO IIPSIMOii /.
2.11. A(4,3,10); /: x=1+2t; y=2+4t; z=3+5t; teR.
2.12. AL2,-3); /: x=1+t; y=—2+2t; z=2+3t; teR,
2.13. AL2,0); /: x=-5+2t; y=1+3t; z=t; teR,
2.14. A2,1,3); ¢: x=1-t; y=3t: z2=0; teR,

o X=5 y-2 z+7

(1,2,-3); ¢: =
2.16. A2,1,-4); ¢: x=1-t; y=1; 2=3+T7t; teR.
X—2 'y z+1

>

2.15.

2.17. A(-1,2,3); ¢:

2.18. A(-2,2,9); ¢: = = .
-2 3 -

X—3 y+l z2-2
2 -3 1
X+3 y-2 z-2
-1 -3
3amaua 3. [lokasars, uto npsimMeie 0, u d, nmepecekarorcs. Haiiti To4Ky nx mepecedenus,

2.19. A(-3,-2,-3); ¢:

2.20. A(2,L1); ¢:

yrox mesxkay Humi. Haittn paccrostame ot Toukn A(—1 2,1) 0 miockocTr, mpoxoasieit uepes ot
TpSIMBIE.



Xx=3+2t

52-3=0
3.1.4d,;: X=y+oz- d,:Jy=-4-2t, teR.
2X+Yy+4=0
8
7=—
5
*=0 2 5-0
32.d,:qy=-1-3t; teR; dz:{x—y+ .
7=1+t y+z2-4=0
33 d. - 3Xx+y-5=0 d o X+2 y-1 z-3
T 2y —3z+47=0" >3 -1 1
X=-1+t ’_0
34.d,:9y=2-3t, teR; dz:{;+y2+z_8 _O :
X—27+8=
Z=4+5t
35 d_x—4_y—5_z—8_ d. - 2X+y—-4z2+2=0
T2 3 6 2" lax-y-52+4=0"
36. d. X+2y-2-12=0 d ~X—6 y+1 Z+2
TN Ix—2y  +13=0’ 3 -2 1

[TokasaTk, 4uto npsmas d mepecekaer mIOCKocTh 77 . HaliTh MX TOYKY I€pecedeHms, yroi
MEXIy MPSIMOW M IUIOCKOCTBIO, PACCTOSIHAE OT Ha4yalubHON Toukr M mpsMoi 10 TIOCKOCTH 7 .

CocTaBuTh ypaBHEHHE ILIOCKOCTH, NPOXOJsIeH depes npsamyro 0 mepneHauKylIspHO IIOCKOCTH
.

37.d: XYL 275 o vi27-9-0: M(7,15).
5 1 4

38.d: X22 ytf Z+1;7r:2x—4y+3z+2=0;M(2,—5,—1).

39.d: x_+3=y_—1=£; 7 x+2y-2z-5=0; M(-3,10).

-1 1 2

310, d X1 y;z: 211; 70 x-3y—52+3=0;M(L-21).
X=-2+3t

311.d:{y=1-2t ,teR; 7:x-y—-5z+8=0; M(-2,1,-3).
z=-3-t
Xx=1+t

312.d:qy=-1-2t  teR; 7:2x+3y+2-1=0; M(1,-10).
z=>6t

Onpenenuth B3auMHOE pactonoxkenne npamoi 0 u mmockoctw 77 . Haiitu paccrosiHue
Mexkay HuMu. COCTaBMTh ypaBHEHHE IUIOCKOCTH, MpOXOJsmlel uepe3 mnpamyro d
NEPIEHANKYJIAPHO IUIOCKOCTH 7T .

343.d; X-¥y=3_z-1,

= = : 7 X+3y—-2z-1=0.
6 -8 -9



Xx=1+2t
314. d: {y=-1+t, teR; T X+2y—-2z-1=0.

z=2t
3.15.d:{xzo,teR; T X+2y—5=0.
y=0

Onpenenuts B3aMMHOE PACHOJIOKEHHE MpsAMBIX. HalTu paccrosHue MexXay HUMH.
CocTaBuTh ypaBHEHME IIJIOCKOCTH, POXOAAIIEHN Uepe3 3TU IPSIMBIE.

2X-y+5=0 _
3.16. d;: Xy : d2:i3=y—3:i.
y+z2-4=0 2 4 -4
X=8+3t ) 33-0
X -72-33=
317.d,: ly=7-2t, teR: dzz{ +2y oo
z=1+t yrerm =
- X+2y+2z2-8=0
318 d,: X-t_yr2_z. d, - y |
6 2 -1 X+6z2-6=0
X=5+2t 3 ’_0
X+3y+z+2=
319.d,: ly=2-t  teR: dz:{ y3 o
z=—7-t X=y=oz—e=
X-3y+z-4=0 — _
3.20. d;: y , d,: x-1_ y_z 1.
2X+y—-2=0 4 6 14
Tembl pedeparos.
Pedepar momkeH OBITH TPENCTABICH TEKCTOBBIMH W TAaOMMYHO - Tpa@UYeCKUMH

marepuanamu. K 3amure pedepara CTYIEHT J0JDKEH HIPUTOTOBUTH KpaTKoe cooblieHue (He Ooiee
10 MHUHYT), B KOTOPOM JIOJKEH U3JI0KUTH OCHOBHBIE PE3YJIHTATHI.

1. Oneparopsl B €BKJIMI0BOM POCTPAHCTBE.

2. KBagpaTtuunblie Gpopmbl

3. JIuHeliHbIe IPOCTPaHCTBA.

4. JIuHeiHble OnepaTopsl.

5.KBagpatuunsie GOpMBI.

6.KpuBble 1 MOBEpXHOCTH 2-T0 MOPsIJIKA.

7. Kpurepuii CunbBecTpa HOJI0KHUTEIbHON ONpeAeIeHHOCTH KBAPAaTHUHON (POPMBI.

8. Bbruncnenue 3Ha4eHW NPOM3BOAHBIX MHOIOWIEHA, PA3JIOKEHHE MHOIOWIEHA B psf
Tenmopa.

9.Pemienne ypaBuenuit 3-it u 4-it cTeneHu.

10.BelpaxkeHrEe CHUMMETPUYECKMX MHOTOWIEHOB 4YEpe3 OCHOBHBIE CHUMMETPHUUYECKHE
MHOTOYJICHBI.

11.Pemenne 3agau Ha npuMeHeHue ¢popmyn Buera.

®opma kourpoJs (1,2 ceMecTpbl) — IK3aMeH

Kpurepun onenku:

- OLICHKA «OTJIWYHO» BBICTABJISETCA 3a IIOJIHOE DPACKPBITHE TEMBI JOKJIAJa, IIpU
YCIIOBUM TPAaBUIBHOIO OTBETa HAa BONPOCHl NpenojaBaTeneld. CTyIeHT MpPaBUIBHO ONPEIENISET
MOHSTHSI, CBOOOHO OPUEHTHPYETCS B TEOPETHUECKOM MaTepuase.

- OLIEHKA «XOPOILI0)» BBICTABIISETCS, €CIU €CTh HE3HAUNUTENIbHbIE OIIMOKH MpPU OTBETE
Ha Bompockl mpernonaasarens. CTylIeHT HE O4YeHb CBOOOJHO OPHEHTHUPYETCS B TEOPETHUECKOM
Marepuaile.

- OILICHKA «yIOBJIETBOPUTEIBHO» BBICTABIIAETCS, €CJIM TEMA PACKPBITa HE MOJHOCTHIO,



€CTh HE3HAYUTENIbHbIC OIMMOKM TPH OTBET€ HAa BOMPOCHl mpemnonaBareis. CTyIeHT HETOYHO
orpezenseT NOHATHUS.

— OLICHKA «HEYJOBJIETBOPUTEIBHO» BBICTABIISIETCS B Cllydae, €CIH COJACpKaHHE
KypCOBO#l pabOThl HE COOTBETCTBYET T€M€, €CTh 3HAUUTEIbHbIC OIIMOKMA TMPU OTBETE HA BOIPOCHI
npenonaasaresieid. CTyJEeHT HEMPABUILHO OMPEAEIsieT OCHOBHBIC MOHSATHUS.

®dopmoii arTecTanuu Mo JUCHMIUIMHE B 1,2 cemecTpax COrllacHO yueOHOMY IUIaHYy SIBJISETCS
3ageT. B Tperhem cemecTpe MpPOBOAMTCA MTOrOBBIM HSK3aMeH. Ha 5k3aMeH BBIHOCATCS TEMBI,
U3YYEHHbIE B paMKaX IIEPBOrO, BTOPOIO M TPETbero cemecTtpa. Kaxxaomy CTyAeHTY HEOOXOAUMO
JlaTh OTBET Ha 2 TEOPETUYECKHUX BONpOca U peluTh 3a1ady. Ha moaroroBky oreera orBoautes 1
qac.

IIpumepHBIe BOIPOCHI K IK3aMeHY:
IIpumepHBIE BONIPOCHI K IK3aMEHY
lcemecTp
1. KommuekcHble uucia. Anredpanueckas (Gopma KOMIUIEKCHOro uucna. JlefictBus Han
KOMIUIEKCHBIMU YHCIIaMHU.

2. KommiekcHo comnpspkeHHble ynciia. CBOWCTBA KOMITJIEKCHO CONPSYKEHHbBIX YHCEIL.

3. Tpuronomerpuueckas Qopma KOMIUIGKCHOro 4wcna. JIelcTBUS Han duciamMu B
TPUTOHOMETPHUYECKOU (hopMme.

4. Bo3BeneHMe B HATYpaJbHYIO CTENEHb KOMIUIEKCHOIO 4Mcia. VI3BiedyeHue KOpHS W3

KOMILIEKCHOT'O YHCIIA.

Penenue nByuneHHBIX U KBaIPpaTHBIX YPAaBHEHUM BO MHOKECTBE KOMIUIEKCHBIX YMCEIL.

KommekcHast mmockocTs. M300pakeHne KOMIUIEKCHBIX —uuncen. M3o0paxkeHune Ha

KOMIUIEKCHOW IUNIOCKOCTH KOPHEH IBYUJICHHBIX YPaBHEHUIA.

7. Marpunpsl. OCHOBHBIE OINpeeNeHusl. YMHOXEHHE MaTpull. MHOrowieHbl OT MAaTpHIL.
TpaHCIIOHMPOBAaHUE MATPULIBL.

8. OmnpenenuTeny v UX CBOWCTBA.

9. MuHnopsl. Anredpanueckue 1onoiHeHus. Paznoxenue onpenennTens Io 3J1eMeHTaM CTPOKH
(crosbra).

10. O6parnas matpuna. Teopema cynecTBOBaHUS U €AMHCTBEHHOCTH 00OpaTHONW MaTpHIIbL.

11. Panr matpuiibl. DjaeMeHTapHbIe TPeoOpa30BaHUs MATPHIL.

12. Coxpanenue panra. basuchslii MuHOp. Teopema o 6a3MCHOM MUHOPE.

13. MarpuuHas 3anuch CHCTEMBbI JINHEHHBIX ypaBHEHUHN. Pemenne ciucremMsl.

14. Pemienue HEBBIPOXKACHHBIX TMHEHHBIX cucTeM. Popmyibsl Kpamepa.

15. Teopema Kponekepa-Kamnennu. Pemenne npon3BoIbHBIX CUCTEM JTUHEWHBIX YpaBHEHUH.

16. Cuctema OJHOPOJHBIX JHMHEHHBIX ypaBHeHHH. (DyHIaMeHTalbHas CHCTEMa pPELICHHH.
Crpykrypa obmiero pemieHus. TeopeMbl 00 o0OIIeM pelmieHWd OJHOPOJIHON CHCTEMBI
JIMHEVHBIX YPAaBHEHUN U HEOJHOPOIHON CUCTEMBI.

17. Meton I'aycca.

18. Bexropsl. JlunHeliHble omnepanuu Haja BekTopaMu. PasnokeHue BekTopa Mo Oaswucy.
JluneiiHble onepanuy Haj BEKTOpaMH, 3a1aHHBIMU KOOPIMHATaMH.

19. CkanspHoe npou3BeieHHEe BEKTOPOB, 33JaHHBIX KOOPAMHATAMU B MPSIMOYTOJIbHOM CUCTEME
koopanHaTt. OCHOBHBIE CBOMCTBA. CIIEICTBHE OTHOCHUTEIBHO YIJa MEXKIY BEKTOPAaMH.
VYcnoBue neprneHuKyIIpHOCTH U KOJUTMHEAPHOCTH BEKTOPOB.

20. Onpenenenrie BeKTOpHOTO Tmpou3BeAcHUss. @DopMmyna A BBYHCICHHS BEKTOPHOTO
npousBeneHus. CBONCTBA BEKTOPHOI'O MPOU3BEACHMUS.

21. OnpeneneHne CMeENIaHHOTO Tpom3BeneHUs. Dopmyna Ui BBIYHCICHUS CMEIIaHHOTO
npousseneHus. CBONCTBA CMEIIAHHOTO NTPOU3BEACHHUS.

22. O0mue ypaBHEHHS ITIOCKOCTH B IIPOCTPAHCTBE U MPSMOI Ha TIOCKOCTH.

23. IlapameTpuueckoe U KaHOHMYECKOE YpPaBHEHUsS MPSAMOW. YpaBHEHHE HPSAMOM C YIIIOBBIM
KO3 (HUITUEHTOM.

oo



24.

25.

26.

27.

28.

29.
30.
31.
32.

33.

OOue ypaBHEHHs MPSAMOW B MPOCTPAHCTBE. YPAaBHEHHs NPSAMOH, MPOXOIsIIeH uepes 2
TOYKH.

B3aumHoe pacrnosioxkeHue 2-X OpsMbIX. Y CIIOBUS NAapajIeNbHOCTU U NEPIEHANKYISIPHOCTH
npsmbIx. PaccTosiHue OT TOYKHM 10 IPSAMON.

[InockoCTh, MPOXOIAIIEH 4Yepe3 3aJaHHYI0 TOYKY IMEPIIEHAMKYISIPHO IaHHOMY BEKTODY,
IpOXoJsLIeH yepes 3 3ajaHHbIe TOUYKU.

B3anMHOe pacrionoxeHue IIOCKOCTEN. Y CI0BUS NapaljIeIbHOCTH U NEPIEHIUKYIISIPHOCTH.
®dopmyia pacCTOSHHS OT TOYKH 10 TUIOCKOCTH.

Bunsl ypaBHeHMI MpsAMOM B IPOCTPaHCTBE. B3auMHOE pacnoyioKEHUE MpsSMBIX B
IIPOCTPAHCTBE.  YCIOBHA MAPAJUIENBHOCTH U INEpHeHIUKyJsipHOcTH. Kpargaiimee
paccrosiHue Mexay 2-Msa npsMmbiMu. DopMyna paccTOSHUS OT TOYKM 10 MpsIMOM B
IIPOCTPAHCTBE.

Yrois Mexay NpsIMOM U IUIOCKOCTBIO. Y CIIOBHSI APAJUIEIIBHOCTH U NIEPIEHAUKYIIIPHOCTH.
OnpeneneHue TMHEMHOIO IPOCTPAHCTBA U MOAIIPOCTPAHCTBA.

Jlunelinas 3aBUCUMOCTh W JIMHEWHAsl HE3aBUCUMOCTh. OCHOBHAs TeopeMa O JIMHEHHOM
3aBUCUMOCTH. PaHr cucTeMBI BEKTOPOB.

basuc. Pasmeprnocts. KoneuHoMepHble 1 O€CKOHEUHOMEpPHbIE MPOCTpaHCTBA. KoopanHaThI
BekTopa. TeopeMa eIMHCTBEHHOCTH pa3iioxkeHus 1o 6asucy. [IpeobpazoBanue KoopIuHar.
Koopaunatel BekTopa. MaTpuiia cucteMbl BEKTOpOB. Marpuia mepexoga oT 0aszmca K
6a3ucy. [IpeoOpazoBanne KOOpIUHAT BEKTOpA.

[IpuMepHbIe BONPOCHI K IK3aMeHY
2 cemecTp

agrwbdE

14.

15.

16.

17.

18.
19.

20.
21.

MHorouiensl OT OJHOM nepeMeHHONU. OCHOBHBIE MOHSTHS U ONPEACIICHHUS.

[elicTBuda Hajg MHOTOWIEeHaMH. TeopeMa 0 JeJI€HNH MHOTOUYJIEHA HA MHOTOYJIEH.

JlenuMocTh MHOTOWIIEHA Ha IBY4ieH (x-a). Teopema besy. Cxema ['opHuepa.

Kopuu mHorounena. PaimonanbHble KOpHA MHOTOWICHA.

MHorousen ¢ nedcTBUTENbHBIMU Kod(dduimentamu. HempuBoIMMOCTh MHOTOUJIEHA Ha
pa3IMYHBIMHU YUCIOBBIMH MHOKecTBamu (Z, Q, R, C).

Pewenne ypaBHeHU# 3-i CTENEHU.

Pemenue ypaBuenuii 4-if crenenu.

JIMCKpUMHHAHT, pe3yJIbTaHT MHOTOYJICHA.

Pemenue cucrem AByX ypaBHEHHUI C IBYMSI HEU3BECTHBIMU C IIOMOIIBIO PE3YJIbTAHTA.

. CummeTpuueckue MHOrowieHsl. JIekcukorpaguueckoe yrnopsao4eHre 4ieHOB MHOTOUJIeHA.
. @opmyinsl Buera.

. BBIBOJ| KAHOHUYECKOTO ypaBHEHUS dyuinnica. [loctpoeHne sumiica 1o ero ypaBHEHHUIO.

. BeiBoZT opMy1, CBSI3BIBAIOLIMX PAcCTOSTHUE IMPOW3BOJBHOM TOUKM ayuica 10 (okyca,

KOOPIMHATY X U DKCIIEHTPUCUTET, & TAKXKE PACCTOSHUE A0 AUPEKTPHUCHI U IKCIICHTPUCHUTET.
BbiBoj KaHOHMUYECKOTO ypaBHEHHUs rumnepOosbl. AcumntoTel rumnepOoinbl. Iloctpoenue
rUIepOOIIbI IO €€ YpaBHEHHUIO.

BoiBoa Gopmyi, CBSA3BIBAIOLIMX PACCTOSHUE IMPOU3BOJIBHON TOUKHM TUIEpOOJIBl 10 QoKyca,
KOOPJMHATY X U DKCIIEHTPUCUTET, a TAKXKe PACCTOSIHUE 0 AUPEKTPHUCHI U IKCIICHTPUCHUTET.
Onpenenenne mapabosibl. BbIBOA KaHOHWYECKOTO ypaBHeHHs mapaboibl. [loctpoenue
napaboIIbl 110 €€ yPaBHEHHUIO.

Omnuncoua, runepOononn, napabonoua. Lunuuaapuyeckue mnoepxHocTH. Konuueckue
noBepxHocTu. [loBepxHOCTH BpalieHus.

Onpenenenre JIMHEHHOTO oneparopa. MaTpuia IMHEHHOTO onepaTopa.

CBs3b MEXy KOOpIUHATaMHU BEKTOpa U ero oOpasa. [IpeobpazoBaHue MaTpuUIlbl TMHEHHOTO
oriepaTopa Ipu Nepexojie K HOBOMy 06a3ucy.

Ob6nacTpb 3HaUeHU# onepaTopa. Sapo onepaTopa.

Cymma omnepartopoB. [IpousBenenune omneparopa Ha uucio. [IpousBeneHue omepaTopos.
Crenenb oneparopa. Equnuynslit onepaTop.



22. Marpuiia 1uHeiHOTO orneparopa. Teopema o MaTpulle JUHEHHOTo mpeoOpa3oBaHusl.

23. Ilepexon k apyromy 6a3ucy. Martpuna nepexona. Teopema o MaTpuIie repexoia K HOBOMY
Oazucy.

24. DKBUBAJICHTHBIE U TIOJIOOHBIE OTIEPATOPHI.

25. CoOcTBEeHHBIE 3HAYEHUS M COOCTBEHHBIE BEKTOpA. XapaKTEPUCTHUECKUH MHOTOUJICH.
Teopema 0 HE3aBHCHMOCTH XapaKTEpUCTHUECKOro MHorowieHa ot 6asuca. Teopema o
JTUHEHHON HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB.

26. JIuneitnbie onepaTtopsl. CaMOCONPsKEHHBIE ONIEPaTOPbl, COOCTBEHHBIEC YHCIIa U BEKTOPHI
JMHEWHBIX onepaTopoB. [IpuBeneHre CMMMETPUYHONW MaTPUIIBI K IUAarOHAIbHOMY BHTY.

Kpurepuu onieHOK cienyromue (3a OTBET Ha BOIPOC BBICTABISIETCS MAKCUMAJIbHBIN OaJi)

. (1,0*N) 6ammoB — cTyaeHT TiIyOOKO MOHHUMAET MPOMJAEHHBIH MaTepHall, OTBEYaeT
YEeTKO U BCECTOPOHHE, YMEET OIIEHWBATh (DAKThI, CAMOCTOSTEIBHO PACcCYXIAeT, OTJINYAETCS CIO-
CcOOHOCTBIO 00OCHOBATH BBIBOJIbI U PA3bSICHSITH UX B JIOTHYECKOM MOCIIEI0BATEIbHOCTH;

J (0,9*N) GamioB - cryneHT rIyOOKO MOHUMAET IPOWICHHBIH Marepuall, OTBEYaeT
YeTKO W BCECTOPOHHE, yMEET OILIEHWBATh (DAaKThl, CAMOCTOSTEIHLHO pACCYXKIAeT, OTINYAETCS
CIIOCOOHOCTBI0O 00OCHOBATh BBIBOJBI M PA3bIACHATH UX B JIOTMUECKOM IMOCIIENOBATEILHOCTH, HO
JIOITyCKAeT OTAEIbHBIE HETOYHOCTH;

. (0,8*N) GamtoB - cTymeHT rIyOOKO MOHUMAET MPOWUICHHBIA MarTepuall, OTBEYACT
YeTKO M BCECTOPOHHE, yYMEET OLIEHHWBAaTh (DAKThI, CAMOCTOSITENIbHO PacCyXAaeT, OTIMYaeTCs
CHOCOOHOCTBI0 OOOCHOBATh BBIBOJBI M PA3bSCHATH MX B JIOTMYECKOW IMOCIIENOBATENb-HOCTH, HO
JOITYCKaeT HEKOTOPbIE OLIMOKHU OOIIEro XapakTepa;

. (0,7*N) 6a1oB - CTYIEHT TJ1yOOKO MMOHUMACT MPOUICHHBIN MaTepua, HO HE MOXKET
TEOPETUYECKH 000CHOBATh HEKOTOPHIE BHIBOJIBI;

o (0,6*N) GamioB - CTYAEHT OTBEYaeT B OCHOBHOM IPAaBHJILHO, HO YyBCTBYETCS
MEXaHUYECKOE 3ayUYnBaHUE MaTepUalia;

o (0,5*N) OamioB - B OTBETE€ CTYyJACHTa HMMEIOTCSA CYIICCTBCHHBIC HEIOCTATKH,
MaTepHall OXBaueH «IOJOBUHYATOY, B PACCYKACHUAX MaTepUaa JOMYCKAIOTCS OMINOKY;

. (0,4*N) 6amoB - OTBET HpaBHICH JIMIIb YaCTHYHO, B PACCYKICHHUSIX Marephaia
JIOITYCKAIOTCSl Cephe3HbIE OLIMOKH;

o (0,3*N), (0,2*N) OammoB - CTyaeHT MMeeT OOlee MPEICTaBICHUEe O TeMe, HO He
yMEET JIOTHYeCKH 000CHOBATH CBOU MBICIIH;

. (0,1*N) 6ayy10B - CTYACHT UMEET JIMIITh YaCTUYHOE MPEICTABIICHHE O TEME,

. 0 GanyoB — HET OTBETA.

Kpurepun oneHku:

Ne dopma KOHTPOJIS MunuMaabHOE MaxkcumanbHoe
JIUISL aTTeCTaluu JUUISL aTTeCTal[uU
KOJIMYECTBO KOJINYECTBO
0ajoB 0aioB
1 ITocerenne NpaKTUUECKUX 3aHATHIMA 4 (0,25) 4 (0,25)
2 AxTuBHas paboTa Ha 3aHITHN 6 4 (0,25)
3 KonTposbHas padora 10 10
5 WHnuBuayanbHble 3a1aHUs 14 32
6 DK3aMeH 20 40
7 Bcero 50 100

- OIIEHKA «OTJIMYHO» BBICTABISACTCSA CTYACHTY, €CId paboTa BBIMOJHEHA IMOJHOCTHIO
0e30111004HO;




- ONEHKAa «XOPOIIO)» BBICTABISETCS CTYAEHTY, €CIIM B paboTe MOryT OBITH OTJIEJIbHBIE
BBIUHCIIHTENBHBIE U HETPYObIe OIIMOKH;

- OLIEHKA (Y/OBJETBOPUTEILHO» BHICTABJIAETCS CTYJACHTY, €CIIM PEIICHO NPaBHIBHO Oonee
[IOJIOBHHEI 33JIaHHI;

- OlEHKA «HEYIOBJETBOPUTEIBHO» BBICTABISACTCS, €CIHM pEHICHO MNPABUIBHO MEHEE
II0JIOBHHEBI 3a/1aHUH.

Kaxas aucimruiiga o 100-6awibHoii cicreme. IlepeBo GamioB B OLEHKH naTHOAUIBHOR

CHCTEMBI OCYIIECTBIISICTCS CIIEIYIOIMM 00pa3oM:

85-100 6amioB OMIAUYHO
70-84 6ayna Xopouio
52-69 6ayioB y006/1emeopumesibHoO
0-51 6ayn Hey0061eme0pPUMelbHO

CocraBuTeIb "1/% Yypanosa [ M.

«18» pespans 2024 r.



