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1 OOHEHOYHBIE CPEACTBA /JId TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH

1.1 BOITPOCHI U 3A/TAHHA B TECTOBOH ®OPME

Tema Nel «Ocrosbt meopuu MHO*CECTNE)

1. A — MHOXECTBO HEUETHBIX YHCEI U3 IPOMEKYTKA (-5; 4) YKakuTe B
MHOXeCTBa A

D{-3-1,13t 2){1;3} 3){3} 4){-3;-1} 95){-5-3-1,1;3}
2. 3 250 cryaenToB 151 n3yyaroT HeMeUKui s3bIK, 136 — dpaHIy3cKuii sI3bIK, 27
— UTANBSHCKUMN, 63 — (hpaHIly3CKUil 1 HEMEUKHIA, 7 — UTAbIHCKUN U
dbpaniysckuid, 11 — HeMeukuil U uTanbsIHCKUN, 4 — Bce TpH si3bika. CKOJIBKO
CTYACHTOB U3Y4alOT UJIM HEMELUKUI WU (PpaHIy3CKUN A3BIK?

3. Moaynp KoMIIeKcHOTO uncia z = 1 + V3i paBeH

1)1 2) 2 3)1-+3 4) 4

A={23..910 ; B={27,9,1113} MoIIHOCTh 00OBEIUHEHUS

4. Jlanbl MHOXKECTBA
AUBpagHa...
1) 12 2) 15 3) 10 4)5

5. Cymma JeliCTBUTENBHBIX PEIISHUH YpaBHEHUS (—2+5i) X +2i = (1—2i) y +3ix —3

paBHa. ..

1) 9 2)5 3) -9 4) 4

6. KonmuecTBO ACHCTBUTENBHBIX KOpHEH MHOTOUIeHa P(X) =3x" —4x® + x* +6x —2
paBHO. ..

1) 2 2) 3 3)0 4) 4

7. ApryMeHT KOMIUIEKCHOTO uncna (v3 +i)-(1+i) paBeH...

8. Jlanbl MHOKEeCTBA A={12,3,..,9,10} U B={2,7,9,1113}. MOImHOCTb 00BEIUHCHUS
AuBpaBHa...

9. U3 350 crynenToB 172 uzyuaror HeMelKui s13bIK, 146 — dpaHiy3ckuii s3bIkK, 29
— UTANBbSHCKUM, 83 — QpaHIly3CKUl 1 HEMEUKUH, 9 — UTAIbIHCKUN U
dbpaHiy3ckuii, 12 — HeMEKUI U UTaIbIHCKUN, 5 — Bce TpH si3bika. CKOJIBKO
CTYJICHTOB U3YYarOT WM HEMEIIKUN WIN (PPAHITY3CKUN S3BIK?

10. OcraTok OT JelICHHsI MHOTOYJICHA Ha MHOTOWICH

f(x) =x*-3x*—-x-1 Ha g(x) =x*—2x+1 paBeH.........

1) -2x 2) 3x 3) -4x 4) 4x

11. OctaTok OT aejieHrus MHOTOYWJIeHa HA MHOTOYWIEH

3x° +1 Ha x° —1 paBeH.......
1) -3x-1 2) 3x+1 3) -4x-2 4) 4x-2
12. HOJl maOTOWIEHOB X®—6X° +11X—6 U X’ —7X+6 paBeH.....

Dx-1 2) (x—1)(x—2) x-—Dkx+2) 4) x-2



-15
13. Bemmonnuts aericrsus: (2+ 3i)(L—1) — 1—
+1

1) 55+15i 2) 5+1i 3) 5+5i 4) 55+ 5i

14. Beruncauts +— 7 — 24i
D) {-3+4i;3-4i}y 2){3+4i;3-4i} 3){-3+4i;3+4i} 4){3+4i;3+4i}
15. MHanMas JacTh penieHus ypaBaenus (-2 - 1)z =3 + i paBHa......

16. KonnuecTBO KOpHEW ypaBHEHUS iz% — (3+2i1)z+3-1=0 paBHo.....

17. [le#icTBUTEIbHAS YaCTh pelicHUs ypaBHeHus (-2 - 1)Z = 3 + i paBHa......
18. Pemienre cucTeMbl YpaBHEHUM:

(B-1)x+(4+21)y=2+6I,

(4+2i)x—(2+3i)y =5+4i.
D{1L+i;1} 2){1+1i;-i}. 3){1-1i;i}. 4) {1-1i; -i}.
19. Ha xypce 140 dgenomek. JIBe Hemenu MOAPSA BY3 yCTpaWBall AUCKOTEKU JJIS
ctyaeHToB. Ha o0e quckorexku npunuio 105 yenosek. [lepBbiii pa3 Ha AUCKOTEKY
npunuio 110 genoBek, CKOIBKO YEIOBEK MPUILIM HA JIUCKOTEKY BO BTOPOU pas,
€CJIM BCE CTYAEHTHI Kypca ObLIIM XOTS Obl HA OJTHOM U3 JUCKOTEK?
20. MuoxectBo M (M — MHO>KECTBO MHOTOYJIEHOB OTHOCUTEIILHO OIepaIiuu
BBIYMTAHMS) OTHOCUTENIBHO YKA3aHHOU OMepaluui 00pasyer. .......
21. MuoxecTBo M (M — MHOKECTBO BCEX KOJJTMHEAPHBIX BEKTOPOB OTHOCHTEIHHO
oTepalyy CJI0KEHUs ) OTHOCUTENIBHO YKa3aHHOW omepanuu oopasyer. ... ...
22. Jlanbl MHOKeCTBa A 1 B:
A={L3,56}, B={2,4,6}BepHO 11, uTO AU B ={1,2;3,4,5;6}
1) na, BepHo 2) HEeT, HE BEPHO
23. BepHo nn, uro eciu Ki={1; 3; 5; 7; 9}, Ko={5; 7; 1}, o K3=K;\K,={3; 9}
1) na, BepHO 2) HEeT, HE BEPHO
24. BepHo 1m uto, eciu E1={2; 4; 6} u E;={6; 8; 10}, o E3=E,\E1={8;10}
1) na, BepHO 2) HET, HEe BEPHO
25. Jlanbl MHOXKeCTBa A 1 B:
A={L3,56}, B={24,6}BepHO 11, uTO AN B ={6}
1) na, BepHo 2) HET, HE BEPHO

pPaBHO.....

15
26. BepHo 1, uto aeiicteurenbHas yactb (2+ 3i)(1—1) — 1 paBHa 5:
+1

1) na, BepHo 2) HEeT, HE BEPHO
=15

27. BepHo 11, 4T0 MHMMas 4acTh (2 +3i)(L—i) —1|—_ paBHa 2:
+i

1) na, BepHo 2) HeT, HE BEPHO

28. MuuMas yacth penieHus ypaBHenus (-1 - 1)z = 3 + | paBHa......

29. MHuMas 9acThb pelnenus ypaBuenus (-6 - 1)z =8 + i paBHa......

30. Ha kypce 160 yenosek. /IBe Hepenu monapsij By3 yCTpawBajd JUCKOTEKH IS
ctyneHToB. Ha o6e muckoreku npunuio 115 genosek. IlepBbiit pa3 Ha TUCKOTEKY



npunuio 112 genoBek, CKONMBKO YEIOBEK MPHUILIA HA JUCKOTEKY BO BTOPOH pa3s,
€CJIM BCE CTYIEHTHI Kypca ObLIIM XOTsS Obl HA OJTHOM U3 JUCKOTEK?

Tema Ne2 « Cucmembi 1uHeliHbIX aneedpauyeckKux ypasHeHul. »

1.
2X—-y+3z=3, 2X—-y+3z=3,
[Tocne npuBeeHUs] CUCTEMBI YPABHEHUM 44X + 2y + 5z =13, K BUIY 4y -z =p,
6Xx+y—-4z=4 4y -13z =1

CyMMa p+(Q paBHa

)12 2)-3 3)2 43 52

0 3 2
2. Onpenenurens (2 1 —2| paBeH
11 6
3. YcTaHoBUTE COOTBETCTBHUE MEXYy MaTPHIEH 1 € pa3MEPHOCTHIO:
a;; Q12 Ag3
1) <a21 Az a23> a) [2 x 3]
dzi1 43z d4zs
bi1 by
2) <b21 bzz) 0) [3 x 3]
(%?1311 Cb1322 C13
3) (C21 C22 023) B) [3x2]
2 31 1 0 -5
4. A=| 0 -1 5[;B=| 2 1 4 |. C=3A+AB,
-2 1 3 -1 3 0

DnemeHT c,, MmaTpulbl C paBeH .
1) 8 2)9 3)-3 4) 11 5)3

5. Ecmm f(x)=2x*-x-6, A=(

4

1)(—3 6} 2)(13 —6J 3)[—3 OJ 4)(3 —4) 5)(11 —2}
28 -6 -12 10 22 -6 6 0 -4 10
1000 999 300
6. Onpenenurenb | 999 999 299 | paBeH
1 -1 1
1) 700 2) -300 3)0 4)300 5)700

2 1
7. Ecniu matpuiia (3

2
Oj , To marpura f(A) paa .

-1 1
j SBIISIETCSL OOPATHOM K MaTpuIe [ ], TO X

X 33X -2

paBeH .
1 x=+1 2)x=0 3)x=-1 4) x=1 5H)x==+2



1.0 2 b, b, by,
8. Ecmu A=|-1 1 -1|, At=|b, b,, b, |, Tocymma {by3+bs1} paBHa

0 1 2 b3l b32 b33
1)1 2)-1 3)2 4) -2 5)0
—-3X+y+2z=-1
9. Matpwuiia, oOpaTHasi K MaTpuIe A CHCTEMBI { 6X +5Y +4z = 28, IMeeT BU]I
5x+3y-2z=-1
-22 8 -6
A :8i4 32 -4 24 | npuuem det A=84. Ecnu (X,,Y,,2,) - pelIcHNE
-7 14 -21

CHCTCMEI, a 'Aﬁj - aJIFe6paI/ILI€CKOG JOITIOJIHCHHUC J3JICMCHTA aij MaTpHUIbI A, TO

CymMma X, +A,, paBHa .
1)-21 2)5 3)17 421 5)27

13 -2 b, b, by
10. Ecmu A= 3 _1|,rme |[A| =10,u A*=|b, b, b, |T0 b13paBen
42 -1 by, by, by

1) 3 2) -3 3)-0,9 4)0,3
11. Eciu onpenenutens A pasen 10, To onpenenurens A” paBen

ay, . a, a, a,
A=la, .. a,| A=@gta; .. & +a,
a, .. a, a, .. a

n. nn

)10 2)-10 3)0  4)20

12. PemienneM cucTeMbl ypaBHEHUI HA3bIBACTCS

1) MHOKECTBO 3HAYEHUH X1, X, ..., Xn
2) COBOKYIHOCTH 3HAYEHHUH X1, X2, ..., Xn, [IPH IMMOJACTAHOBKE KOTOPBIX B
CHCTEMY, Ka)KJ0€ ypaBHEHHE OOpaIaeTcs B TOKIECTBO
3) COBOKYIHOCTH 3HAYEHHUH X1, X2, ..., Xn, [IPH IIOJCTAHOBKE KOTOPHIX B
CHCTEMY, YPaBHEHHE 0OpaIaeTcs B TOKIECTBO
4) 3HaYEHUS X1, X2, ..., Xn.
5) HeT npaBUIIBLHOTO OTBETA.
8 -2
1 1 4 O
3. 3HaueHne MUHOpA dJIEMEHTa (13 OTPEACTUTENS paBHo. ..
5 1
1)-23 2)23 3)32 4) -32
8 —
14. 3HaueHue MUHOPA dJIEMEHTa ), OMPEACIIUTEIS 1 40 paBHo...
5 1

1)-23 2)17 3)-17 4) -32



15. Kak u3MeHuTCs OnpeaeInTeab MaTPUIbl YETBEPTOrO NOPAJIKA, €CIIN KaXKIbII
e€ DJIEMEHT YMHOXXUTb Ha 27

1) yBenmuuutes B 4 pasa; 2) He U3MEHHUTCS; 3) yBeIMUUTCS B 16 paz; 4) yBeIuunuTCs
B 8 pas3; 5) yBenuuuTcs B 2 pasa.

16. Kak u3MeHUTCS ONpeenTelNb, €CIIH U3 €r0 IEPBOM CTPOKU BBIYECTh TPETHIO,
YMHOKEHHYIO Ha TpH?

1) U3MEHHUT CBOM 3HAK; 2) HE U3MEHUTCS; 3) YBEIMUUTCS B 3 pa3a; 4) cTaHET
PaBHBIM HYJIIO; 5) Ipyroi OTBET.

17. Ecnu OCHOBHAsI MaTpULla CUCTEMBI JINHEWHBIX YPaBHEHUI BBIPOXKIAEHA, TO
CUCTEMA YPAaBHEHUM:

1) nMeeT OIHO pellIeHKE;2) HE UMEET PEeIIEHUM;3) UMeeT OECKOHEYHOE MHOKECTBO
peleHunif;4) MOXXeT UMETh KaK OJIHO, TaK M HECKOJIBKO PEILICHU;S) MOXKET HE
UMETh PEIICHH, THO0 NUMETh OECKOHEYHOE MHOYKECTBO PEIICHUN.

18. Marpuiist A u B paBHbl, eciu:

1) konuyecTBa 351eMeHTOB MaTpuIl A u B coBnagatot; 2) pasmepsl matpuil A u B
COBIIAJIal0T; 3) BCE COOTBETCTBYIOIIME 3JIEMEHTHI MaTpUll A U B paBHbI; 4)
onpenenuteny Matpuil A u B paBHbr; 5) matpunibl A u B cumMerpudHbie.

19. Jlana cucrema ypaBHEHUII:

a; X +aX, +..+ X, = bl’
Ay X + 850X, +.+ 8,5, X, =Dy,

ayX +a,X, +..+a,X, =b
moL s T2t e TN M3BECTHO, YTO BCE OMPEACITUTENN CUCTEMBI PABHBI

Hymo A= A= A,=--=A,=0
Torma
1) cucrema umeeT OGECUUCIIEHHOE MHOXKECTBO PEIICHUI
2) cucTteMa He UMeeT PelICHHUI
3) cucrteMa MMEEeT CIMHCTBEHHOE PEIICHHE
4) 0 HATMYWMH PEIICHUI HUYETO CKa3aTh HENb3s (CUCTEMa MOXKET KaK HMETh
TaK U HE UMETh PEIICHMUS)

4
20. OnpenenuTenb ) paBeH

-3

1) -2 2) 22 3)-22 4)2

21. Marpuiia Ha3bIBaeTCs KBaJAPaTHOM, €Clin
1) uncno ee CTPOK MEHBIIIE YHCIIa CTOJIOIIOB
2) YUCIIO €€ CTPOK PABHO YKCITYy CTOJOIOB
3) uKcIio cTpoK OoJIbllIe YUCIa CTONOLOB

4) Bce DJIEMEHTHI TJIaBHOW AMAarOHATU HYJIH

0O -1 0 O
-1 0 0 O
22. Paur maTpuibl aBEH
pun O 0 0 -1 p

0 0 -1 0



3X—-3y+2z=2,
23. Onpenenurenb A OCHOBHOW MaTpPHUIIBI CHCTEMBI < 4x—-5y+2z=1 paBeH —4 .
5x-6y+4z=3
Ecnu Ay, Ay, A; — BcrioMorartenbHbIe OnpeaeauTend, Gurypupyomnme B popmyax
Kpamepa, To 111 JaHHOM CUCTEMBI CyMMa X + Ay paBHa

0 3 2
24. Onpenenurens 2 1 —2| paBeH
11 5
4 0 3 -1
2 -1 5 7
8 2 3 5
25. OnpenenuTenb 3 1 47 paBeH

26. 3HaucHue ko3 duireHTa K, mpu KOTOPOM JaHHAs HIKE CHCTEMA JTMHEHHBIX
ypaBHEHUH UMeeT OECKOHEUHOE MHOKECTBO PEIICHUM PaBHO.....

X—y=3,
—2X+ky=-6

27. YKa)XuTe BCE€ BO3MOKHBIE 3HAUCHMS napamMeTpa & 1Ipu KOTOPBIX JaHHAasd

oX+3y=a+1
crcrema MUMEeT eIMHCTBEHHOE PEIICHHE. . .
{(a+2)x+9ay =6
28. CymMa 31eMEeHTOB MaTpullbl 2A—B, rae A = L 13 B= 0 -1 4
il pH R 0 2 11 5

paBHa...
29. YcTaHOBHUTE COOTBETCTBUE MEXIy MAaTPHUIIEH U €€ BUIOM:

1 0 O
1) (O 1 0) a) cTpoka

0 0 1
2)(2 -5 3) 0) eqMHUYHAS

0 0 O
3) ( 0 0 0) B) HyJICBas

30. YcraHoBUTE COOTBETCTBUE MEXAY MHUHOPOM M €0 3HAUYCHUEM JJII MaTpPHUIIbI

4 1 2
A= (—3 2 1):
0 3 1

1) M, a) 10
2) M3, 0) -5
3) M13 B) '9

Tema Ne3 «I eomempuueckue 6eKmopul. »
1 O6wveM mapasnenenumesa, IOCTPOCHHOTO Ha BEKTOpax g(l, 2,0), B(O, -1,2)u

3(3, 0,1) paBeH
1) 11 2)0 3) 12 4) 13 5) 10



2. [Tnomans mapamiensorpaMmma, TOCTPOSHHOTO Ha BeKTopax a= p+3q,b=p-2q,
ecin |p|=2,q|=3,4(p;q) =7 /3 paBHa...

3. YcTaHOBUTE COOTBETCTBHE MCKIY IMOHATHUEM U OIIPCACICHUCM!

[TOHATUE OIPEJEJIEHUE

1) BekTOp; a) OTPE30K, HA4aJI0 ¥ KOHEL KOTOPOIr'o COBMAAIOT;

2) HyJIb-BEKTOD; 0) HaIrpaBJIEHHBIN OTPE3OK;

3) eAMHUYHBINA BEKTOP; B) BEKTOPBI, JIeXKAIIHE B MApaUIEIbHbIX
IUIOCKOCTSIX (WX B OJTHOM MJIOCKOCTH);

4) KOJUIMHEapHbIE BEKTOPbI;  I') BEKTOP, JUIMHA KOTOPOTO paBHA €AMHHULIE;

5) KOMILJTaHAPHBIE BEKTOPHI. 1) BEKTOPHI, JIEKAINE HA MapalIeIbHbIX MPSIMBIX
(MM HA OJTHOM TIPSIMOIA);
€) BEKTOPBI, JISKAIIHNE B MIEPECEKAIOIINXCS
IJIOCKOCTSIX;
’K) BEKTOPBI, JIeXKAIIUe Ha IEPIEHIUKYIISIPHBIX
MPSAMBIX.

4. O6bpeM napauiesienuIie/1a, IOCTPOSHHOTO Ha BEKTOpax g(l, 2,0), B(O, -1,2)u

c(3,0,1) paBeH.............
5. KoopauHatel cepeiuHbl 0Tpe3Ka onpeaeistores hopmyiamMu

6. Paccrosaue d Mexmy Toukamu M, (x,;y,) 1 M,(x,;y,) ompenensercs mo
dbopmyre:

1) d =\/(X2 +X1)2 +(y1 Y,
2) d= \/(Xz _X1)2 +(y2 -
3) d= \/(Xz _X1)2 _(yz -

4) d=(x, +%,F ~(y, +v,)

7. BekTopsl, JieKalue B OJTHOM TJIIOCKOCTH WJIM B MapaJIeIbHBIX MIOCKOCTSIX,
Ha3BbIBAIOTCS

1) KOMIUTaHAPHBIMA
2) COHaITpaBJICHHBIMH
3) paBHBIMU

4) KOJUTMHEAPHBIMH



8. lnnna Bektopa a=3i+4j-12K paBHa

1)13 2)26 3)12 4)1

9. Ecu A(1;3;2) u B(5;8;-1), To BekTop AB paBen

1) —3i+4j+12k  2) 3i+4j-12k  3) —3i-4j+12k  4) 3i+4j+12k

10. BekTopsr a=mi+3j+4k u b=4i+mj-7K neprienauKyasaspHb! Ipu M=.........

1)1 2) 4 3)3 4) 2

11. BenmnumnHa MOMEHTA CHUJIBI E(l, —1, 0) , MPWIOKEHHOM K TOUKe A(-1, 2, —2),
OTHOCHUTEIILHO Havaja koopauHaT O paBHA .

12. ITnomaap napaiienorpaMmma, MOCTPOSHHOTO Ha BEKTOpax a= p+3g,b=p-2q,
ecu |p|=2,|0| =3, £(p;q) =7/3 pasHa...

13. Opnunara Touku B, ecmu A(—3,8), M(1,5), tne M — cepenuna AB paBHa...

al=+/2,

a

- -
14. CxansipHoe ponsBe/ieHre BekTopos & u D | eciu

N

b:3I/I

- > 0
Z(a,b)=45"pasno...

15. Tlmomra e mapaiesorpaMma, MOCTPOCHHOTO Ha g (3,0,4) u 6(4, 0, 3) paBHa...
16. B opToHOpMHpPOBaHHOM 0a3snce JaHbl BEKTOpHI d{1,4,1},b{2,1,3},c{-2,0,3}.
Haiitu BekTop V, ¥ L &,(y,C) = 2,(y,b) =9. B oTBeTE yKa)KUTE CyMMY KOOPIUHAT
BEKTODA.

17. Cuna F=(-3,1,-9), npunoxennas k Touke A(6,-3,5), nepemectuia ee B TOUKY
B(9,5,-7), nBurasice npsimosinHeiiHo. PaboTa, coBepileHHast TIpU 5TOM PaBHa

18 O6beM mapasIesennesna, TOCTPOSHHOTO Ha BEKTOpax a = (—13,2), b = (2,8,1),
=(112) paBeH.......

19. Ipu KaKOM 3HAYEHHH 0, BEKTOPHI a = (3-14), b=(2,a,-5), ¢=(10,2) OymyT

KOMIUTaHAPHBL. . .....
20. YcTaHOBUTE COOTBETCTBUE:

Tlanb! BekTopsl @ = (ay; ay; as) u b = (by; by; bs)

BEKTOPBI TP YCJIOBUUA, YTO
a, a as
1) KoJUIMHEapHBI; Q) —=—=—=
b, b3
2) NepIreHIUKYIAPHEI; 0)a-b=0
3) 06pa3syroT OCTPEIi YIOlI; B)d b <0
4) 00pa3yroT TYIOM Yol r)a-b>0

21. BennunHa MOMEHTA CHITBI E(Z —2, 0), IPUJIOKEHHOM K ToOuke A(-1, 2, —2),
OTHOCHTEJIFHO Havasia koopauHat O paBHA
22. Opnunara Touku B, ecmu A(—5,8), M(1,6), rne M cepenvHa AB paBHa..



- -
23. CxassipHoe TIpon3BeeHne BekTopoB & u D | eci [a|= 5, b‘= 3u

L(g,g) = 45°pagHo. ..

24. YpaBHEHUE KPUBOHU I = , p€[0;27] B IeKapTOBOM cHUCTEME KOOpPJIUHAT

3-sing
HMEET BU
1) 3(x? +y?) = (6—x)? 2) 9x% +8y? + 6y =36
3) 9(x% +y?) = (6+Y)>? 4) 3(x% +y?) = (6+x)?

5) 9(x* +y?) = (6-y)?

25. YpaBHeHue npsAaMoit, mpoxosiiei yepes Touky C(-1;3;2) mapannenbHo ocu
OY umeert Bujg

1) x+22=0 2) x+1_y-3_z-2 3) x+1_y-3_z-2
0 1 0 1 0 1

X-1 y+3 z-2 -
VT T )y =3

26. YpaBHeHue npsamoi, 3ananHoi Toukor K(3;4) 1 HopMaabHBIM BEKTOPOM i = (-
2;5) uMeeT Bu
1) 3x+4y-14=0 2) 5x-2y-7=0 3) 5x+2y-23=0 4) 2x-5y+14 =0 5) 2x+5y-26=0

27. HaiiTu npoeKLuIo BEKTOp a = (1;2;2) Ha BEKTOP b = (=3;2;0).

1) V3 2)3 3) % 4) 313 5) 0

28. Bcnmu a=(-21), b=(2;2), To BeKTOp C=3a+ %5 paBeH

1) (3;2) 2) (-2;5) 3) (-5;4) 4) (0;3) 5) (1;3)

29. Ectn a=(L0), b=(Ll) U BEeKTOp a+Ab NMepHeHAUKYISApEeH a,TO A PABHO

1) -1 2) 1 3)2 4) -2 5) 3

30. YpaBHEeHHE IIOCKOCTH, Tpoxo e yepe3 Touku A(17;-13;5), C(21;-16;7) u
B(19;-11;8) umeer Buxg

Xx-17 y+13 z-5
2 -5 -1

3) 13x+8y-14z-47=0 4) 13x+8y+14z-187=0

1) 31x+35y-73z+153=0 2




5) x—21:y+16:z—7
2 2 3

Tema Ned «Ananumuueckas 2ceomempusi. »
x-1 y+1 z-2
3 -1

1 Touka nepeceyeHust TpsIMoii | : Y IJIOCKOCTHU 77:2X+Y+2-15=0

MMEET KOOPAUHATEI
1) (5,5,0) 2)(-5-2,0) 3)(50,-5)  4)(2,05)  5)(0,55)
x-1 y+1 z-2
= = u
3 -1

2. CyMMa KOOpAMHAT TOYKHU MEpECeUCHUs] MPAMOH | :

IJIOCKOCTH 7:2X+Yy+2—-15=0 paBHA...

3. CocTaBbTe MOCIEIOBATEILHOCTD JEHCTBHUI MPHU BBIBOJIE OOIIET0 ypaBHEHUS
IIPSMOM:

mle
a) = LM,M < fi-M,M =0
MM < ¢

0) mamel Touka Mo(Xo, Yo), IpHHAUIEKAIIAas OPSIMOH, U BEKTOp N =(A B), el
NIEPIICHINKYJIAPHBIN

B) N-M,M = A(x—x,)+B(y-Y,)=0< Ax+By+C =0,

riae C = —AXo — Byo.

I') COCTaBUM BEKTOp M M =(x—X,,y—Y,), e M(X, y) — Tekymias Touka OpsaMoii.

4. YCcTaHOBUTE COOTBETCTBUE MEXITY YPABHCHHEM M THIIOM KPUBOW BTOPOTO

NopsiaKa:
2 2

1) % + § =1 (a=b) a) runepOoIa

X2 y2
2 2 =1 0) mapabona, ocb cummeTpun Ox
3) y*=2px B) mapaboia, ock cummeTpuu Oy

T') DJUIUTIC

5. Obmee ypaBHEHHe mpsMoii, mpoxomsmieii depes touky My(2, —4), ecnu
_)
N (L —2)— HopManbHBIil BEKTOpP ITOMH HPAMOI

1) Xx=2y-10=0 2)2x-4y-1=0 3) x—-2y—-6=0 4) 2x+8y=0
6. YpaBHeHue mnapabosibl, CHMMETPUYHONU OTHOCUTEIHLHO OcH Ox U MPOXOIsIen
uepes Touky M (-8, 4).

1) y?=-2x 2)x*=-2y 3) y*=05x 4) X’ =y+8

X=X _ Y=Y
m n
X-COSa +Y-C0S B+2-C0sy— p=0 HAXOIAT no popmye:

m-coSa +N-cos f+K-cosy

Jm? +n? + k2

7. Yron Mexay npsamou

z-1,
== HIUIOCKOCTEIO

a) singp=



m-cos« +n-cos S +K-cosy
Jm? +n? +K?
X, - COSax + Y, - COS B+ Z,, - COS
2 2 2
p- \/Xo Yo+ 14,
X, - COSax + Y, - COS B +Z,-COS y
2,2, 2 )
p- \/Xo Yo+ 4o
8. 13 mpencTaBIeHHBIX HUKE YPaBHEHUH yKaXuTe 00IIee ypaBHEHNE IPSIMOI Ha
IIJIOCKOCTH:

0) cosg =

B) sing =

T) COSp =

a) y=kx+b 0) Ax+By+C=0
B) X_ony_yo F) {szt+X0,
m n y=nt+Yy,.

9. Cpenu mpencTaBICHHBIX HIDKE YPAaBHEHHHM YKa)KUTE HOPMAaJbHOE YpaBHEHHE
IIJIOCKOCTH:

a) AX+By+Cz+D=0 6) X;nxo - y‘nyo - Z‘pzo

X=mt+X,,

B) X-COSa+Y-COsfB+z-cosy—p=0 T)y=nt+y,,

z=pt+z,
10. 13 mpencraBieHHBIX HWKE YPAaBHCHHH YKaXUTE€ KaAaHOHHYECKOE YpaBHCHHE
PSIMOM Ha IUTIOCKOCTH:

a) y=kx+b 0) Ax+By+C=0
B) X_ony_yo F) {X:mt+X0'
m n y=nt+Yy,.

11. Cpenu TmpeACTAaBICHHBIX HUXKE YPABHEHUW YKaKUTE MMapaMeTpUUYECKUe
YPaBHEHHUSI IIPSMOM:

a) AX+By+Cz+D=0 0) X;XO = y—nyo =2 —pZo

X =mt+ X,

B) X-COSa+Yy-CosfB+z-Cosy—p=0 T)y=nt+y,,
Z=pt+z,
X=mt+X,,
12. Yron mexmy npsiMou < y =nt+Y,, ¥ INTIOCKOCTBIO X-COSa +Y-C0S B+2-C0sy—p=0
z=kt+z,

HaXOJIAT IO (opMyIIe:
m-coSa +Nn-cos S +K-cos y

a)sing =

Jm? +n? + k2
m-coSa +n-cos B +Kk-cos
0)cosp = P 4
Jm? +n? + k2
) .COSa + VY, -COS B+ Z, - COS
B)Slng0=xo Yo B+1 Y

2 2, 2
p'\/Xo"'yo"‘Zo



X, -COSar + Y, - COS B+ Z,-COS y
P\ +Ys +2
13.  VYron wmexay  miockoctbio  AX+By+Cz+D=0 wu  miI0cKOCTBIO
X-COScr +Y-COS B+2-COSy— p=0 HAXOJAT MO (popMyJie:
A-cosa+B-cos f+C-cosy

r)cosg =

a)sing =
JA’ +B?+C?
6)Cos(pzA-cosa+B-cos,B+C-cos;/
JA’ +B?+C?
. A.cosa+B-cosp+C-.cosy—D-
B)S|n¢: 2 ﬁz 2 }; :
p-\/A +B“+C“+D
A-cosa+B-cosp+C-cosy—D-
r)cos g = - ﬂz - 7; P
p-\/A +B“+C“+D
14. Ilpamas X_X°=y_y°=ZLZ° U IUIOCKOCTb X-COSa+Y-C0Sf+2-Cosy—p=0

m n
napaieIbHBI, €CIIH:
a)m-cosa+n-cos B+k-cosy=0
O0)m-cosa+n-cosB+k-cosy—p=0

m n k
B) = =
CoOSax COSf COSy
m n k 1
r)

cosa cos S - cosy _E

15. YrnoBoii koadduiimeHT npsmoit 5y-2x+7=0 paseH...

1) 2 2)0,4 3)-14 4) 2,5 5) 7.

16. Ecnu ipsimast mpoxoaut uepes Touku A(1;—2) u B(2;4), To ypaBHeHHE 3TOU
psIMOl B OOIIIEM BUJE 3aIIKUCHIBAIOT:

1) y=6x-8  2) y=6x+8 3) 6x-y-8=0 4) 6x-y+8=0

17. Ecnu ipsimast iepecekaet ocu koopauHat B Toukax A(3;0) u B(0;8), To ee
ypaBHEHUE C YTJIOBBIM KOA(D(PUITMEHTOM UMEET BUI:

1) y=-8x+3  2) y=-8/3x+8 3) 8x+3y-8=0 4) x/3+y/8=1

18. Pacctositue ot Touku A(1;2) 1o npsimoit 8y=6x—5 paBHO:

1) 1,5 2)5 3)8 4) 6

19. Ecniu ypaBHeHue okpyxHoctr umeer Bun (x + 9)? + (y — 6)2 = 1, To cymma
KOOpAMHAT TOYKH, KOTOpas SBJSIETCS €€ IIEHTPOM, paBHa:

1) 15 2)3 3) -3 4) -15

20. KaHoHnyeckoe ypaBHEHHE 1MapadoJibl, CAMMETPUYHON OTHOCUTENBHO ocH Oy
UMeeT BUI:

1) x*=2py  2) y*=2px 3) y=x* 4) xzzépx

21. Eciu paccTostHre Mexy ¢poKycamu TurnepOosibl paBHo 10, a BelecTBeHHAS

OCbh paBHa §, TO KAHOHMYECKOE YpaBHEHHE TUNIEPOOIIBI UMEET BU:
2 2 2

2 2 2 2 2
1) X ¥V 2) X ¥ 3) X Y 4) XY
4 3 16 9 16 9 4 3

22. Paccrosiuue ot touku M (=2, 2, —1) o mnockoctu 71 3X+4z2—-5=0 paBHoO...



- -

23. [Tnommans mapamwienorpamMma, mocrpoeHHoro va a (3, 0, 4) u b (4, 0, 3) paBHa...

X-2 y+1 z-3
1 -2 1

24. YToa MexX Ty MpSIMBIMU P1 U P2 B POCTPAHCTBE, €CIU P, :

0 'X_4—l—z+2paBeH
2- _1 _1 2 oo

25. Haiitu TOUuky M ', CHMMETPUUYHYIO TOUYKE M (-1, 2,0) OTHOCUTEIBHO MPSIMOM

X+0,5 y+0,7 z-2 .
1 02 2 B oTBere ykaxkute cymMy KOOpJAMHAT 3TOM TOYKH.

26. Haiitu TOuKy M', CHMMETPUYHYIO TOUKE M (3,3,3) OTHOCUTEIBHO MIIOCKOCTH
8x+6y+8z—25=0. B orBeTe YKOXKUTE CyMMY KOOPJMHAT 3TOM TOYKH.

27. YrnoBoit ko3pduiimeHt npsmoit 5y-2x+7=0 paseH...

28. LleHTp cMMMeTpHUH KPUBOM BTOPOTO MOPSIKA X° +4y? —2X+56y +181=0
HaxOJMUTCS B TOYKE, CyMMa KOOPJAMHAT KOTOPOM paBHaA.....

29. ITnockocTh Ax+3y -5z +1=0 mapawieiabHa IpsIMOH XT_l = y%z = % pu
A=
30. VcTaHOBHTE COOTBETCTBHE MEXIY YPABHEHHEM M THUIIOM KPHMBOH BTOPOIO
IOpSIKa:
2 y 2
1) —+2-=1 (azh) a) runepbona
2 2
a“ b
2 2
X y
2) ———=1 0) mapaboia, ock cuMMeTpun OX
2 2
a“ b
3) y2 = 2pX B) mapabona, ock cummeTpun Oy

T') DJUIATIC

Tema Ne5 «Jlunetinvle npocmpancmea u onepamopul. »

113
1. CobcTBeHHBIC uncaa MaTpuilbl (|1 5 1| paBHBI
311
1) 1=0,2,=3,43=6 2)11=-2,4,=3,43=6 3)11=-2,7,=-3,13=6
A)1=2,4,=3,73=-6 5)11=2,4,=-3,43=-6
3 2 -1
2. CymMMa COOCTBEHHBIX YHCEN MaTpullbl A=| -2 -2 2 |paBHa.......
3 6 -1

3. Pa3amepHOCTh MOANIPOCTPAHCTBA, 32JaHHOTO OJJHOPOIHON CUCTEMOM JTUHEHHBIX
X, +2X, —3X, +4x, +5%, =0,

.. {ZX +3X, +6Xx, +2X. =0.
YpPaBHEHUU: 1 2 3 °
4. OnpeneanTb, 00paTHM JIU JIMHEHHBIN oriepatop @, eciau @(X)=(2x1—xz, —

4x1+2x7).



1) oOpaTtum 2) He obpaTtum

5. SIBnsiercs mu kBagpatudHas popma A(X,X)=5%. + xZ +5X3+4X1Xo—8X1X3—4XoX3
TIOJIO’KUTETBHO ONPEICTICHHON?

1) na, sBisIeTCS 2) HET, HE SABJIACTCS

6. SIBnstercsa mM cucTeMa BEKTOpoB & =(-1, 2,-1), @, =(3,2,2), a,=(2-1,1) u3
JMHEHHOTO TIPOCTPaHCTBA V *(MHOXKECTBO BCEX BEKTOPOB B IIPOCTPAHCTBE)
JMHEHHO 3aBUCUMO (HE3aBHCHMOK). .. ....

1) na, sBisieTcs 2) HET, HE SABJIACTCS

-10 2 2 -3-2 o
7. SIBnsieTcst i cucTeMa MaTpHIL Alz[ 2 J, A, :(1 2], A :[ ) J JUHEHHO

3aBHCHMOM (HE3aBUCHMON) ......
1) na, sBysieTcst 2) HET, HE SABIACTCS
8. SBnsiercs mu cucteMy GyHKIHIMA

f,(x)=2-3x—x*, f,(x)=1+2x+2x?, f,(x)=4x+3x* U3 IMHEHHOTO IPOCTPAHCTBA

L= {a+bx+cx2 |a,b,ceR }.HHHeﬁHO 3aBUCUMOM (HE3aBUCHUMOK). ... ...

1) na, sBysieTcst 2) HET, HE SBIACTCS
9. Ha nHEHOM BEKTOPHOM MpocTpaHcTBe V° = { X = (x,, X,, X, )} 3a/IaHbI [BE
qUCIOBBIC QYHKIUH f,(X)=2X —3X X2 +X,%;, f,(X)=—% +4x%, +2%,. EcTb 111 cpeu
HUX JIUHEHHbIE (YHKIUH. . ....
1) f,(x) 2) f(x)  3)Her nuHeHHBIX QyHKIMHA  4) 00€ QYHKIUM TMHEHHDI
10. Iycte P, — IMHEWHOE POCTPAHCTBO MHOTOYICHOB, MOPSIIOK KOTOPBIX HE
MpEBBIAET TPEX, M p(x) € P,. MaTpuua onepatopa A B Gasnuce {x°,x*, x, 1}, eciu

Ap = p(x—1) + p(2x) -5p(x+1) paBHa.....

4 0O 0 O 0 -1 0 O -6 -4 -6 -3
1) A= I 2) Lo 0o ....3) 0 0 0 -8
-12 -12 -2 O O 0 0 -1 0 -2 -12 -12
-6 -4 6 -3 0O 0 -1 0 0 O 0 4
0 3 -2
11. Matpuna JiuHelHoro npeoOpa3zoBanust A=| -1 1 -4 | 3agaHa B 6a3uce
-5 2 3

e, e,, &. Marpuia aToro npeodpazoBanus B 6azuce f, f,, f,, e f,=—e —2e,—¢,,
f,=2¢ +e,, f,=7e —e,+3¢, paBHa......

9 —-18 —63 9 42 —21 9 76 =21
1)l 76 —157 =547 | 2)| 76 —157 —547) 3)| —-18 —157 42

—21 42 146 —-63 —18 146 —63 —547 146

10 01 00 00
12. L=M,, ={x=["= 2|l g =" "|B,=| ~|B=[ "|B,=
X,y %, 00 00 10 01

CTaHAapTHBIN 0a3uc mpocTpadcTBa L. Ha 3ToM mpocTpancTBe 3a1ana muHeHHas
¢ynxuus f(X) Takas, 49To



f(B,)=-3, f(B,)=0, f(B,)=-1 f(B,)=5.Ecmnu Az[ A 3J,TO f(A) pasHo......

13. Paur nuHeiiHoro oneparopa F : P, —» P, e
P, = {p(x) = a,X° + 8, + aX +ay| &, a,,8,8, € R}, ¥ onepaTop F neficTBYeT MO NpaBuiIy

2
£ (p(x) =2 p+zxg_§ paBeH. ...

%
14. Jleddexr nuneitnoro oneparopa F : P, — P,, rae
P, = {p(x)=a;X* +a,x? + a,X +ay| a;,8,,a,,8, € R}, ¥ omepaTop F aefCTBYeT MO MpaBuIy

~ d? d
F(p(x))= dxf+2xd—§ paBeH. . ...

. a-b
15. SBnsieTcst 1u oToOpakeHWe F MHOXXECTBa L BceX MaTpHIl X = b ,
a

A 1-1 .
onpeneieHHoe popMyoil  F(X)=AX + XA, Tae A= (1 J , INHEHHBIM

OIIEPATOPOM. ..

1) na, siBsIeTCS 2) HeT, He SABISETCS

16. SIBnsercs au cucrema X, =(-1,3,-1), X, =(3, 4,—2), X, =(-2,-2,1), X, =(0, 2,—4) u3
nuHeHoro npoctpanctea L={x= (8,4, 5,)} JMHEHHO 3aBUCHUMO}A. . ......

1) na, sBnsieTcs 2) HET, HE SIBIIAETCS

17. Cymma cOOCTBEHHBIX 3HAUEHMIT TMHEIHOrO oneparopa F :V: —V?,
JICHCTBYIOIIETO B INHEHHOM MPOCTPAHCTBE V° BEKTOPOB JIEKAPTOBA MPOCTPAHCTBA
Oxyz clenyroumm o0pazoM: F ITOBOPAYMBAET KaX b1 BEKTOP Ha 180° BOKPYT

PSAMON gz % = % , IPOXOIAIIEH Yepe3 Hauano koopauaat O(0,0,0)paBHHbL. . ... ..

18. CymMMa cOOCTBEHHBIX 3HAYEHMIT TMHEHOrO oneparopa F :V: —V?,
JICWCTBYIOIIETO B IMHEHHOM MPOCTPAHCTBE V° BEKTOPOB JIEKapPTOBA MPOCTPAHCTBA
Oxyz CJIEMYIOIMM 00pa3oM: F IIPOEKTHPYET KaKIbli BEKTOP Ha MPAMYIO

X_Y

a b ¢

19. PaccMoTpuM JIMHEHHEIH onepatop F :V*® —V®, nelicTByromuii B TUHEHHOM

IIPOCTPAHCTBE V° BEKTOPOB JICKapTOBA MPOCTPAHCTBA Oxyz CJCAYIONINM 00pa3oM:

F MPOCKTUPYET KaXKIIbI BEKTOP U €V ® Ha IJIOCKOCTh Oxy . SIBIsIeTCS JIN JaHHBIN

oIepaTop — OIepaTopoM IIPOCTOro TUIA......
1) na, siBasieTcst 2) HeT, He ABJsETCA

10 01 00 00
20. L=M,, =ix=| 2"l g -[""|B <[ "|B="_|B=
X,y %) 00 00 10 01

CTaHAapTHBIN 0a3uc mpoctpadcTBa L. Ha 3ToM mpoctpancTBe 3a1ana muHeHHas
¢ynxuus f(X) Takas, 9to

f(B,)=3, f(B,)=1 f(B,)=-1 f(B,)=0.Ecm A=(_j_§’],m f(A) pasHo......



2 5
21. CymMma coOCTBEHHBIX YHCIIE ONIEPATOPA, €CIU €ro MaTpula A4 = 1 3

22. CymMa coOOCTBEHHBIX YHCIIE OTIEpaTopa, €Ciii ero Marpuia P =

o O -
o N O
~ O O

23. Ha nuHeliHOM BEKTOPHOM mpocTpaHcTBe V° = { X = (x,, X,, X, )} 3a7aHa dnucaoBas
Gynkms (X, )= 2% +3%,Y, —5X,Y,Y;. SIBISETCSA 11 OHA OUIMHEHHOM?

1) na, sBisieTcs 2) HET, HE SABJIACTCS

24. Ha nuHeiHOM BEKTOPHOM MpocTpancTBe V* = {X = (X, X,, X, )} 3a/1aHbI IBE
upncioBbie QyHKIUH f,(X, V)= 6X.Y, —3X Y, —2X,Y, +5X,Y, — 44X, Y5 + 2X¥; — X5, + X,V -
SBnsieTcs 11 oHA OVMITMHEWHOMN ?

1) na, siBsieTCst 2) HeT, He ABIsETCSA

25. Bunnneiinas GyHkus F(X,y) Ha AByMEPHOM JMHEHHOM IIPOCTPAHCTBE L B
6asuce E =(g,€,) mpeacTaBieHa cleayromeil OnmMHeHoN HopMoii,

F(X,¥)=—XY, +2XY, —3%,Y; —2%,Y,, T1€ (X, %, ), (Y,,Y,) - KOOpMHATHI BEKTOPOB X,y
B Oasuce E.Marpuia stoii Gpynkiuu B 6asuce E'=(g),€}), ecm

e =3¢ 26, € =-36 —€,paBHa......

~11-19 ~11-0 ~11-19 -110
1) 2) 3) 4)
26 —14 0-14 0-14 0-14
b .
26. Jlano MHOECTBO MaTpull M ={ X = C ] zj |a,b,ce R} 1 npeoOpa3zoBaHue F ,

11-1
JEACTBYIOIEE HA TOM MHOKECTBE 110 MpaBuiy F(X)=X-B,rae B=| 1-1 1|.
-111

3Has, 4To F - JIMHENHBIN OIEepPaToOp MPOCTOro THIIA U HAMIUTE MATPHUILY STOTO
oreparopa B COOCTBEHHOM 0Oasuce.

—200 200 200 —200
1)] o10| 2| 010 3010 4| 0-10
002 00 -2 002 00 2

27. SIBnsiercs wian HeT oTobpaxkenne F(X)=B'X B+A, (rae A, B -3a1aHHbIE

KBaJIPATHBIC MATPHIIBLI BTOPOTO MOPSIKA), ICHCTBYIOIIEE B IPOCTPAHCTBE MATPHII
X o

M,, =1 X =( ”Xlzj , INHEWHBIM OIepaTopom?
X21 X22

1) na, siBasieTcst 2) HeT, He ABJsETCA

. a-b
28. SBnsiercst mu otoOpakeHne F MHO)kecTBa L Bcex MaTpuil X = b al’
a

onpezeneHtoe popmyaoit F(X)=AX + XA, rae A= [1 J , TINHEWHBIM OTIEPaTOpOM?



1) na, sBsieTcst 2) HET, HE SIBIIAETCS
29. Marpwuiia KBaapaTuaHoi GOpMBI K(X)=6X7 — 2X,X, + 2% X, +5X2 —5X, X, + X2

paBHa....
6-1 1 6 1 1 6 1 -1 6 -1 1
1)|-1 5-25 2)[1 5 2] 3)|1 5 2| 4|-15 2
1-25 1 121 -1 2 1 1 2 1

30. Marpwuiia KBaapaTuaHoi Gopmbl K(X)=—x2 —x,X, —2x? paBHa....

D (o5 22 Aoss) sz los s

IlIxana ouyenueanusn: 10 6annnHasl.

Kpumepuu oyenusanus: Kaxnpiii Bonpoc (3a1anue) B TECTOBOH hopme
OIICHUBAETCS 0 TMXOTOMHUYECKOM IIKaje: BBITTOJIHEHO — 1 a1, He BBIIOJIHEHO —
0 6amoB.

[IpuMensieTcs cieayromas mKaia rnepeBoaa 6aaaoB B OIEHKY MO 5-0aIbHOM

HIKaJe:
10-9 6a/1510B COOTBETCTBYIOT OIICHKE «OTJIHMYHOY,
8-7 06aJ1JI0B — OILICHKE «XOPOIIO0»;

6-5_0aJ510B — OIICHKE «Y/A0BJIETBOPUTEIHLHOY;

4 0aJ11a M1 MeHee — OLICHKE «HEeYA0BJIETBOPUTEIbHO).

2 OHEHOYHBIE CPEJICTBA JAJISI IPOMEXKYTOYHOM
ATTECTAIIMU OBYYAIOIIIUXCH
2.1 BAHK BOITPOCOB H 34/JAHHH B TECTOBOH ®OPME

1. Boripocsl B 3akpsITOlt hopme

2 31 1 0 -5
11. A=| 0 -1 5|;B=| 2 1 4 |.C=3A+AB.
-2 1 3 -1 3 0

DJIEMEHT C,3 MaTpullbl C paBeH :
1) 8 2)9 3)-3 4) 11 5)3

-1 2
1.2. Ecm f(x) =2x?—x—6, A= ( A 0), to marpuria f(A) paBHa

AP EIWE AR RN



1000 999 300
1.3. Onpenenurens | 999 999 299 | paBeH

1 -1 1
1) =700  2)-300 3)0 4)300 5)700
2 1 . -1 1
1.4. Ecan matpuna ( ] SBIISIETCSL OOPATHOM K MaTpuIle ( j, TO X
3 X 3X =2
paBeH :
N x=+1 2)x=0 3)x=-1 4) x=1 5H)x==%2
1.0 2 by by b3
15.Ecmn A=|-1 1 —-1|, At=|b,; by, bys|, To cymma {bs+hsi}
0 1 2 bs; bgy b33
paBHa .
1)1 2)-1 3)2 4) -2 5)0
-3X+y+2z=-1],
1.6. Matpuua, oOpaTtHas K MaTpuie A CUCTEMBI { 6X +5y + 4z = 28, uMeeT BUJ
5X+3y-2z=-1
-22 8 -6
A= 8i4 32 -4 24 | npuueMm detA=84.Ecnu (Xq,Yq,Zg) - PCLICHUE CUCTEMBI,
-7 14 -21
a Ajj - anreOpanyecKoe JIONOJHEHHUE DIIEMEHTA aj; MaTPHUIILI A, TO CyMMa Xg +Agp
paBHa .
1)-21  2)5 3)17 4)21 5)27
2X -y +3z=3,
1.7. Tlocme mnpuBeAeHUs CUCTEMBl YpaBHEHMM <4X+2y+5z=13, K BuULY
6x+y—-4z=4
2X—-y+32 =3,
4y—-z=p, cyMma p+(Q paBHa
4y -13z =1

1) 12 2)-3 32 43 52

1.8. Moynb KOMILIEKCHOTO 4ncia Z = 1 + +/3i paBen
1)1 2) 2 3)1-+3 4) 4

1.9 4 — MHOXECTBO HEUETHBIX YHCEN M3 NPOMEKyTKa (-5; 4) Ykaxkute BHUJ
MHOXeCTBa A

D{-3-1,13 2){1;3} 3){3} 4){-3;-1} %) {-5-3-1,1;3}
1.10. O6bem napayuienenuiieia, MOCTPOSHHOTO Ha BEKTOpax 5(1, 2,0), B(O, -1,2)u

3(3, 0,1 paBeH
1) 11 2)0 3) 12 4) 13 5) 10



x-1 y+1 z-2

1.11. Touka nmepecedeHus IpssMoiu | : 3 .

H IINIOCKOCTH

72X+ Y+ 7—-15=0UMCET KOOPANHATHI

1) (5,5,0) 2) (-5,-2,0)  3) (5,0,-5) 4) (2,0,5) 5) (0,5,5)

113
1.12. Co6cTBEHHBIC YnCaa MaTpUIIbl (1 5 1| paBHBI

311
DA=0,4=3,13=6 2)11=-2,4,=3,43=6 3)A41=-2,4,=-3,43=6
A)11=2,22=3,A3=-6 S) l1=2,4,=-3,13=-6

1.13. O6uiee ypaBHeHHe NpsMoii, mpoxomsmeii yepes Touky Mg(2, —4), ecin
_)
n(l-2)- HOPMAJIBHBIM BEKTOP 3TOU IIPAMOU

1) x—2y—-10=0 2)2x-4y-1=0 3) x—-2y—-6=0 4) 2x+8y=0

1.14. YpaBHenue napadosibl, CHAMMETPUYHON OTHOCUTEIHHO Oocu Ox U
npoxozsmieii yepes Touxky M (-8, 4).

1) y?=-2x 2) X =-2y 3) y*=0,5x 4) X’ =y+8

X—X - z-12
0o Y=o _ 0 U IUIOCKOCTBIO
m n k
X-COSa +Y-C0S B+2-Cosy — p=0 HaXomsT 1o hopmyIie:
m-cosa +n-cos S +Kk-cosy
Jm? +n? + K2
m-cosa +n-cos S +K-cosy
Jm? +n? +k?
X, - COSa + Y, - COS B+ Z,-COSy

P +y2+72

1.15.  VYronm wmexay  nOpsMou

a) singp=

0) cosp=

B) sing =

r) Cos(pzxo-cosa+y0-cos/3+zo-cos;/.
PG +Y5+23
13 -2 b, b, by

1.16. Ecniu A=, 3 _1|,rme |[A] =10,u A*=|b, b,, b, |T0 b13paBen
4 2 -1 by, bs, by

1)3  2)-3 3)-0,9 4)0,3

1.17. VI3 nmpeAcTaBI€HHBIX HIKE YPABHEHUM YKOKHUTE 0011Iee ypaBHEHHUE MTPSMOM Ha
TUTOCKOCTH:

a) y=kx+b 0) Ax+By+C=0

_ _ X =mt+X,,
B) X=X _Y=¥% F){ 0
m n y=nt+y,.




1.18. Cpeau npeacTaBiIeHHBIX HIXKE YPABHEHUN YKa)KUTE HOPMaJbHOE YpaBHEHHE
IUIOCKOCTH:
a) Ax+By+Cz+D=0 6) 2K Y=Y _Z7%4
m n p
X =mt+ X,

B) X-COSa+Yy-COSfB+z-Cosy—p=0 T)y=nt+y,,

Z=pt+z,
1.19. U3 mpencTaBieHHBIX HUKE YpPaBHEHUH YKOKHTE KAaHOHUYECKOE YpPaBHCHHUE
MPSAMOM Ha TTOCKOCTH:

a) y=kx+b 0) Ax+By+C=0
B) x_xozy_yo F) {x:mt+x0,
m n y=nt+y,.

1.20. Cpenu mpeACTaBICHHBIX HI)KE YpPaBHEHHH YKa)XUTE MapaMeTpPHUUECKHe
YPaBHEHUS NIPSMOM:

X— — -2
a) AX+By+Cz+D=0 6) Lo Y% _27%
m n p
X=mt+X,,
B) X-COSa+Y-COsfB+z-cosy—p=0 T)y=nt+y,,
Z=pt+z,
1.21. Eciu onpenenutens A pasen 10, To onpenenurens A* paBeH
ayy An 4 g
A=|q, Ay, A= a, +ay, aQ, +a,
a a a, a,,

nn

2) 10 2) -10 3)0 4) 20
1.22. Jlamel MHOXeCTBAa A={1,23..,9100 ©u B={2791113. MomHOCTb

oObeauHeHus AU BpaBHa...
1) 12 2) 15 3) 10 4)5

1.23. Pemienuem cucteMbl ypaBHEHHIM Ha3bIBAETCS

6) MHOXECTBO 3HAYEHUH X1, X, ..., Xn
7) COBOKYITHOCTb 3HAYEHHH X1, X2, ..., Xn, IPH MOJICTAHOBKE KOTOPHIX B CHCTEMY,
KaKJI0€ YpaBHEHHE 00paIiaceTcsi B TOKICCTBO
8) COBOKYIHOCTb 3HAYCHHH X1, X2, ..., Xn, IPH MMOJCTAHOBKE KOTOPHIX B CUCTEMY,
ypaBHEHHUE 00paIIaeTcsi B TOXKIACCTBO
9) 3HayeHHA X1, X2, ..., Xn.
10) HeT MpaBWIILHOTO OTBETA.
X=mt+X,,
1.24. Vron MEXKITY pAMOi y=nt+y,, u TIOCKOCTBIO
z=kt+z,

X-COSc + Y- COS B+2-C0OSy— p=0 HAXOIAT 1O (PopMyJIE:
m-cosa +n-cos S +K-cosy
Jm? +n® + k2

a)sing =



m-cosa +n-cos S +Kk-cosy
Jm? +n? + k>
X, - COSr + Y, - COS B+ Z,-COS y
p-yX + Y5+
X, -COSar + Y, -COS B+ Z,-COSy
P +¥e+2;
1.25. VYronm wmexay 1ockocThio  AX+By+Cz+D=0 wu  mIockocThio
X-COScr+Y-COS B+ 2-C0Sy— p=0 HAXOIAT 1O PopMyJIE:
A-cosa+B-cos f+C-cosy

0)cosg =

B)sing =

r)cosg =

a)sing =
JA? + B2+ C?
6)Cos(p:A.c05a+B-cos,8+C~cos;/
JA 1B’ +C?
. A-cosa+B-cospg+C-cosy—D-
B)sing = - ﬁ; - 7; P
p-\/A +B°+C°+D
r)COS(DZA-cosw+B-cosﬁ+C-cos;/—D-p

p-vA2+B’+C’+D?

1.26. Ilpsmas X_X°=y_y°=ZI(Z° U IUIOCKOCTh X-COSa+Y-COSS+2-C0Sy—p=0
m n

napaieIbHBI, €CIIH:
a)m-cosa+n-cos B+k-cosy =0
O0)m-cosa+n-cosB+k-cosy—p=0

m n k
B) = =
cosa Ccospf cosy
n_m _.n _ k _1
cOSa COSf cosy P
8 —
1.27. 3naueHue MUHOpPA DJIEMEHTa ;3 ONIPEACTUTENS 1 40 pPaBHoO...
5 1
1)-23 2)23 3)32 4) -32
8 -2
1.28. 3nauenue MUHOpA dJIEMEHTa Ay, ONPEACTUTENS 1 40 paBHoO...
5 1
1)-23 2)17 3)-17 4) -32
1.29. Cymma neiCTBUTENBHBIX PEIIeHUN YpaBHEHUS (—2+5i) X+ 2i = (1—2i) y +3ix — 3
paBHa...
1)9 2)5 3) -9 4) 4
1.30. KoruecTBO JeHCTBUTEIIBHBIX KOpHEH MHOrouIeHa P(X) =3x* —4x® +x* +6x -2
paBHO...

1) 2 2) 3 3)0 4) 4



1.31. Kak u3MeHUTCS OnpeAeIuTeNhb MATPHUILI YETBEPTOTO MOPSIAKA, €CITH KaXK bl
€€ JIEMEHT YMHOXUTH Ha 27
1) yBenmuuutes B 4 pasa; 2) He U3MEHHUTCS; 3) yBeIMUUTCS B 16 paz; 4) yBeIuunuTCs
B 8 pa3; 5) yBenuuuTcs B 2 pasa.
1.32. Kak u3MeHUTCS OTpEIeNIUTENb, €CIIA U3 €T0 MEPBOM CTPOKHU BBIUECTh TPETHIO,
YMHOKEHHYIO Ha TpH?
1) U3MEHHUT CBOM 3HAK; 2) HE U3MEHUTCS; 3) YBEIMYHUTCS B 3 pa3a; 4) CTaHET
PaBHBIM HYJIIO; 5) Ipyroi OTBET.
1.33. YrnoBoii koadunuent npamoit Sy-2x+7=0 paseH...
1)2 2) 0,4 3)-1,4 4) 2,5 5) 7.
1.34. Ecaun ocHOBHast MaTpHIla CUCTEMbI TMHEHHBIX YPaBHEHUN BBIPOXKIEHA, TO
CUCTEMA YPAaBHEHUMU:
1) nMeet o1HO pellieHre;2) HE UMEET pelIeHui;3) UMeeT OECKOHEYHOE MHOKECTBO
perieHuit;4) MOKeT UMETh Kak OJJHO, TaK U HECKOJIbKO PEIICHUI;S) MOXKET HE
UMETh pelIeHU, 1100 UMETh OECKOHEUHOE MHOKECTBO PEILICHUH.
1.35. Matpuiist A u B paBHbI, eciu:
1) konuuecTBa 351eMeHTOB MaTpull A u B coBnagatot; 2) pazmepsl matpuil A u B
COBIIAJIal0T; 3) BCE COOTBETCTBYIOIIME 3JIEMEHTHI MaTpull A U B paBHbI; 4)
onpenenutenu Matpuil A u B paBubl; 5) maTpuiisl A 1 B cummeTpuyHbie.
1.36. Jlana cucrema ypaBHEHUM:

Xy +8,Xp + .+ 8y X, =Dy,

Ay Xy + 850Xy +.+ 8,5, X, =D,

U3BECTHO, YTO BCE OMPENEITUTEIN CUCTEMbI PaBHBI

X +a,X, +..+a,,X, =b,
Hymo A= A= A,=--=A,=0
Tornma
5) cucrema nMeeT OECUUCIIEHHOE MHOXKECTBO PEIICHHH
6) cucTema He MMEET pellIeHU
7) cucTeMa UMEET SMHCTBEHHOE PEIICHNE
8) 0 HamMYMU pelIeHui HUYero CKa3aTh Helb3s (CHCcTeMa MOXKET KaK UMETh Tak M
HE UMETh PEIICHMUS)
1.37. Ecnu nipsimast mpoxoauT uepe3 Touku A(1;—2) u B(2;4), To ypaBHEHUE 3TOM
psSIMOM B OOIIIEM BHJIE 3aIIUCHIBAIOT:
1) y=6x-8  2) y=6x+8 3) 6x-y-8=0 4) 6x-y+8=0
1.38. Ecau npsimast iepecekaet ocu koopauHat B Toukax A(3;0) u B(0;8), To ee
yYpaBHEHUE C YIIIOBBIM KO(DPHUIITMEHTOM UMEET BU:
1) y=-8x+3  2) y=-8/3x+8 3) 8x+3y-8=0 4) x/3+y/8=1
1.39. Paccrostaue ot Touku A(1;2) no npsimoii 8y=6X—5 paBHO:
115 2) 5 3)8 4) 6
1.40. Ecnu ypaBHeHHe oKpyxkHocTH uMmeeT Bun (x + 9)% + (y — 6)? = 1, to
CyMMa KOOpPAMHAT TOYKHU, KOTOPAasi SBJISIETCS €€ LIEHTPOM, PaBHA:
1) 15 2)3 3) -3 4) -15
1.41. KoopanHatThl cepeiMHbI OTpe3Ka onpeAensoTcs Gpopmynamu

Xl + X2 yl — y2

DXy

2



2)X X1;X2 yZY1_y2

2
3 X:X1+X2 :yl+y2
) 2 y 2
4 X:X1_X2 ZY1+y2
) 2 y 2

1.42. KaHoHnYeCcKOE YpaBHEHHE 1MapadoJibl, CAMMETPUYHON OTHOCUTENBHO ocu Oy
UMeeT BU/I:

1) x*=2py 2) y*=2px 3) y=x* 4) xzzépx

1.43. Ecnm paccrosinue Mexay hokycamu runep6osl paHo 10, a BemecTBeHHAs

OChb paBHa §, TO KAHOHUYECKOE YPAaBHEHHE TUIIEPOOIIbl UMEET BU/I:
2 2 2 2 2 2 2

2
1)X__y_=1 2)X__y_=1 3)X_+y_=1 4)X_+y_=1
4 3 16 9 16 9 4 3

1.44. Paccrosnue d Mexay Toukamu M, (x.;y,) 1 M,(x,;y,) onpenensercs mo
cpopMyne'

)+ (v +y2)
2)d= \/(Xz X )" +(Y, = ¥.)°
3) d =+ —x) (v, - y.f
4) d = (% + %) (v + ¥, )

1.45. BekTopsl, JIe)Kaliue B OJTHON IJIOCKOCTH WJTH B MapalICIbHBIX IIOCKOCTSIX,
Ha3bIBAIOTCS

1) KoMIUTaHAPHBIMA

2) coHarnpaBIeHHBIMU

3) paBHBIMU

4) KOJUTMHEAPHBIMH

1.46. JInuna BekTopa a=31+4}-12K paBHa

1)13  2)26 3)12 4)1

1.47. Ecim A(1;3;2) u B(5:8;-1), To BexkTop AB paBen

1) —3i+4j+12k  2) 3i+4j-12k  3) -3i—-4j+12k  4) 3i+4j+12k
1.48. BekTopsl a=mi+3j+4k u b=4i+mj-7K nepreHauKyasspHbI IPH M=.........
1)1 2)4 3)3 4) 2

4
1.49. Onpenenurenb 5 paBeH

1) -2 2) 22 3)-22 4)2

1.50. Matpunia Ha3bIBaeTCA KBaJApaTHOM, €CIU
1) 4ucio ee CTPOK MEHbIIIE YKCIa CTOJIOIOB
2) YUCIIO €€ CTPOK PaBHO YHCITY CTOJIOIOB

3) uKci0 CTPOK OOJIBIIIE YUCIIA CTOJIOIIOB



4) Bce 2JIEMEHTHI TJIABHOW AWAaroHaId HYJTU

2. Bomnpocsl B OTKpBITOH (hopme

0 -1 0 O
-1 0 O
2.1. Panr matpuiist 0o o0 o _ip|PaBeH
0O 0 -1 0
3Xx—3y+2z=2,
2.2. Onpenenutenab A OCHOBHON MaTpHIIbI CUCTeMBbl < 4Xx—-5y+2z=1 paBeH 4.
5x-6y+4z=3

Ecimn Ay, Ay, A; — BcnoMorarenabHble ONpEAeInTEN!, (GUTypUpyroLye B popmymnax
Kpamepa, To 111 BaHHOM CUCTEMBI CymMMa X + Ay paBHA

0 3 2
2.3. Ompenenutens |2 1 -2/ paBeH
1 1 6
4 0 3 -1
2 -1 5 7
2.4. Onpeneanreib aBEH
pea 8 2 3 5§ P
3 1 4 7

2.5. BenmuunHa MOMEHTA CHIIBI E(l, -1, 0) , MPWJIOKEHHOM K Touke A(-1, 2, —2),
OTHOCHUTEJIbHO Havasa koopauHat O paBHa .

2.6. [Tnomanp mapaiieaorpaMma, MOCTPOSHHOTO Ha BEKTOpax a= p+3q,b=p-2q,
ecmu |p|=2,|0| =3, £(p;q) =7/3 pasHa...

x—1: y+1: z—21(I

2.7. CymMa KOOpJIMHAT TOYKH TMepeceueHus MpsiMoit | : 3 1

HJIOCKOCTH 7:2X+Yy+2—-15=0 paBHa...

2.8. 3HaueHue ko3 duimenta K, mpu KOTOPOM JTaHHAS HUXKE CUCTEMA JIMHCHHBIX
YPaBHEHUI UMEET OECKOHEUHOE MHOXKECTBO PELIEHUI PaBHO. . ...

X—y=3,
—2X+ky=-6
2.9. Opaunara Touku B, ecan A(—3,8), M(1,5), rne M — cepenuna AB paBHa...
- o -
2.10. CkansgpHoe Mpou3Be/ICHHE BEKTOPOB A U b , ecIi |a|=+/2, b|=3 y

BE— 0
Z(a,b)=45"pasHo...
2.11. Paccrosaue or toukn M (=2, 2, —1) no mnockoctn 7:3X+4z-5=0
PaBHoO. ..



- -

2.12. Ilnomanp mapamienorpamma, mnoctpoenHoro Ha a(3,0,4) u b(4,0,3)
paBHa...

Xx-2 y+1 z-3

2.13. Yroa Mexay mpsiMbIMU P1 ¥ P2 B IPOCTPAHCTBE, €CITH P, 1 5 1

X-4 'y 742
P, : =— =——PaBeEH...
-1 -1 2
2.14. YxaxuTte Bce BO3MOXKHBIC 3HaUCHUSI MMapaMeTpa @ IPH KOTOPHIX JaHHAas

oX+3y=oa+1

CHUCTCMa { HMCCT CIMHCTBCHHOC PCHICHHC. ..

(0 +2)X+9ay =6
2.15. B opTOHOPMHPOBAaHHOM Oasuce AaHbl BeKTOps! d{14,1},b{2,1,3},¢{-2,0,3}.
Haiitu BexTOp Y, ¥ L &,(V,€) = 2,(¥,b) =9. B 0TBeTe yKaxute CyMMy KOOPIUHAT
BEKTOpA.
2.16. Haiit Touky M ', CHMMETPUYHYIO TOYKE M (-1, 2,0) OTHOCUTEIHHO MPSMOI
x+0,5 y+0,7 z-2
1 02 2
2.17. HaiitTi TOUKy M ', CHMMETPHUYHYIO TOUKE M (3,3,3) OTHOCUTEIHHO MIOCKOCTH
8x+6y+8z—25=0. B orBeTe yKa)KUTE CyMMY KOOPJMHAT 3TOM TOYKH.

. B oTBeTe yKaxuTe CyMMy KOOPAUHAT 3TOM TOUKH.

1 -1 3 0 -1 4
2.18. CymMa 371eMEHTOB MaTpHIlbl 2A—B, T71e A = s 0 of B= L1 s

paBHa...

2.19. ApryMeHT KOMIIJIEKCHOTO uncia (v/3+i)-(1+i) paBeH...

2.20. Jlanbl MHOXECTBa A={,23..,910f U B={2791113. MomHocTs
oObeauHeHus A U BpaBHa...

3 8 -2
2.21. 3nayeHre MUHOpPA AJIEMEHTa ;3 ONPEACIUTENS 1 4 pPaBHoO...

7 5 1

3 8 -2
2.22. 3HadyeHre MUHOpPA dJIeMeHTa dy, ONPENeTUTeNs 1 40 paBHoO...

7 5 1
2.23. Cymma IeMCTBUTENIBHBIX PEIICHUN ypaBHEHUS (—2+5i)X+2i =(1-2i)y+3ix—3
paBHa...
2.24. Komn4ecTBO IeHCTBUTEIBHBIX KOPHEH MHOTOWIEHA P(X) = 3x* —4x° + x° + 6x—2
paBHO...

2.25. YrnoBo#t koapdunueHT npsimoit Sy-2X+7=0 paBeH...
2.26. Jlnuna Bexktopa a=3i+4j-12K paBHa......

2.27. Ecim A(1;3;2) u B(5;8;-1), To kBaapat moayns Bektopa AB paBeH........
2.28. Bekropsl a=mi+3j+4k u b=4i+mj-7K neprneHauKyIsspHBI Ipu M=........

2.29. Onpenenurenb j




2.30. KBagpatHasi maTtpuiia Ha3bIBaeTCs BBIPOXKIACHHOM, €ClIM €€ OIpeaeTuTelNlb
paBeH ...

2.31. Jlana cucTeMa IIMHEHHO HE3aBHCHMBIX BEKTOPOB a,,a,,d,,a,,8, BEKTOPHOIO
npoctpancTBa V. PasmepHocTh mpocTpaHcTBa N paBHa ...

2.32. JIuneiinelii onepatop ¢ (L0 ) npeoOpasyer HyJIeBOl BEKTOP B HYJIEBOM BEKTOP
opuA=...

2.33. Cuna F=(-3,1,-9), npunoxennas k Touke A(6,-3,5), mepeMecTriia €€ B TOUKY
B(9,5,-7), nBurasce npsMoJinHEeHO. PaboTa, coBepIlIeHHAs IIPU 3TOM paBHA

2.34. O6beM mapasenenuie/a, OCTPOSHHOTo Ha BeKTopax a = (-13,2), b=(28),

Cc= (11,2) paBeH.......

2.35. TIpy KakoM 3HAUEeHUH 0. BEKTOPHI a = (3,-1,4), b=(2,&-5), ¢=(10,2) OoynyT

KOMIUJIAaHAPHBL. ... .. ..
2.36. lleHTp cCUMMETpHH KPUBOW BTOPOTO HOpsiiKa X* +4y® —2x+56y +181=0
HaXOJIUTCS B TOUKE, CYMMa KOOPJAWHAT KOTOPOU paBHa.....

2.37. IImockocTh Ax+3y -5z +1=0 mapajieibHa MPSIMOKH

A=

x-1 y+2 z
——="——=— MpH
4 3 1

3. Borpochkl Ha yCTaHOBJIEHUE MOCIEA0BATEIBHOCTH.

3.1. CocraBbTe MOCIEAOBATCILHOCTh JCHCTBUH MNpPHU BBIBOAEC KaHOHUYECKOTO
YPaBHEHHUSI IIPSMOM:

qall e Jppe—
a) =g MM

MM c /¢
0) maubl Touka Mo(Xo, Yo), mpuHamIexkamas npsmoi |, u BekTop T=(m,n), ei
rapajijIeIbHbINA
B) X=X _ Y=Y

m n

I') COCTaBUM BEKTOP MM =(Xx—X,, Y-, ), rae M(X, Y) — Texyias Touka IpsMoii.

3.2. CocTaBbTe MOCIIEIOBATCIIbHOCTh JCHCTBHI MPH BBIBOJAE OOIICTO YpPaBHCHHMS

IPSIMOH:
nw’e
MM c ¢

0) manbl Touka Mo(Xo, Yo), mpuHaIeKalias npsmoi, u Bektop N =(A,B), el

a)

}:ﬁLMOM <n-MM =0

MEePIIEHAUKYJISIPHBIN

B) N-M,M = A(x—x,)+B(y—y,)=0< Ax+By+C =0,

rac C= —AXo — Byo

T) cocTaBUM BEeKTOp MM =(x—X,,y -, ), rae M(X, y) — TeKyIas Touka npsiMOii.

3.3. CocTaBbTe NOCIEI0BATENBHOCTD JEHCTBUI MIPU BHIBOJIC YPABHEHUSI PSAMOM Ha
IJIOCKOCTH, MTPOXO/SILEH Yepe3 ABE Pa3IMUHbIE TOUKHU:



a) COCTaBMM BEKTOPBI MM =(x—x,y—V,), rae M(X, Y) — TekyIas Touka npsiMoi, u
MM, :(Xz X, Yy~ Y1);
0) manbl 1Be TOUKH M,(X,Y,); M,(X,,Y,), IpHHAAICKALIUE MPAMOii |;
B) X=X _ Y=Y

=% Yo=Y

M,M, c ¢,
MM/

r) }: M,M, || MM

4, BOHpOCLI Ha YCTAHOBJICHHUC COOTBCTCTBUAI.

4.1. YcTaHOBUTE COOTBETCTBUE MCXKOY YPaBHCHHCM H THIIOM KpHBOﬁ BTOPOI'O

HopsIKa:
X2 y2
1) —+—=1 (a # b) a) runepbona
a® b?
2 2
2) X _ Y 1 0) 0 O
= napaboina, ock cummeTpun Ox
a® b’
3) y% =2px B) mapa6oina, ock cummerpuu Oy
y P
I') AJUIATIC
4.2. YCTaHOBHUTE COOTBETCTBHE MEKy MATPUIICH U €€ Pa3MEPHOCTHIO:
a1 Q12 Q13
1) <a21 Az2 QA3 a) [2 x 3]
31 Qdzz 0Az3
b1 by
2) | b21 by 6) [3 % 3]
?31 cb32 c
11 C12 (13
3) (C21 €22 C23) B) [3x2]
4.3. YcTaHOBHUTE COOTBETCTBUE MEX]Ty MATPHUIIEH U €€ BUIOM:
1 0 O
1) (O 1 0) a) cTpoKa
0 0 1
2)(2 =5 3) 0) eqMHUYHAS
0 0 O
3) ( 0 0 0) B) HyJICBas

4.4. YcTaHOBUTE COOTBETCTBUE MEXKIY MHUHOPOM M €r0 3HAUEHUEM JIJIsi MATPHIIbI

4 1 2
A= (—3 2 1):
0 3 1

1) M,, a) 10
2) M3, 0) -5
3) M13 B) '9



4.5. YcTaHOBUTE COOTBETCTBUE MEXIY ainreOpanuyeckuM JOIMOJIHEHHEM H €ro

4 1 2
3Ha4YeHUEM I MaTpulibl A = | =3 2 1
0 3 1
1) Ay a) -10
2) Az, 0) 5
3) Ai3 B) -9
4.6. YcTaHOBUTE COOTBETCTBUE MEXK/Y MOHATUEM U ONIPE/ICTICHUEM:
[TOHATUE OIIPEJEJIEHUE
1) BexTOp; a) OTPE30K, HAYaI0 U KOHEI] KOTOPOro COBMAIAIOT;
2) HyJIb-BEKTOD; 0) HaIrpaBJIEHHBIN OTPE3OK;
3) eIMHUYHBINA BEKTOD; B) BEKTOPBI, JICXKAIUE B MapaJlICIbHbIX
MJIOCKOCTAX (MJIM B OJTHOM IJIOCKOCTH);
4) KOJUIMHEapHBIE BEKTOPHI; I') BEKTOP, JJIMHA KOTOPOTO paBHA €UHUIIC;
5) KOMIUIaHAPHBIE BEKTOPHI. 1) BEKTOPBI, JIeXKAIlIMe Ha apajieIbHbIX

NpSAMBIX (WM Ha OAHOU MPSAMOiN);
€) BEKTOPBI, JIKAIME B IEPECEKAIOIINXCS
MIOCKOCTSIX;
) BEKTOPBI, JISKAIME HA TIEPIICHIUKYIISIPHBIX
PSIMBIX.
4.7. YcTaHOBUTE COOTBETCTBUE!
Tlans! BekTopsl @ = (ay; ay; as) U b = (by; by; bs)
BEKTOPBI [TPU1 YCJIOBUU, UTO

4 _ %2 _ 3

1) KoJUIMHEapHBI; Pl ats
1 2 3

2) NepIeHIUKYIAPHEI; 6)d-b=0
3) 06pa3syroT OCTPEIiA YIOlI; B)d-b <0
4) 00pa3yroT TYIOH yroi. r)d-b>0

4.8. YCcTaHOBUTE COOTBETCTBUE MEXIAY KPUBOW BTOPOTO MOPSAAKA HA INIOCKOCTH U
€€ OIPENIECTICHUEM

[TOHATUE OINPEAEJIEHUE

1) snnurc; a) reOMETPUYECKOE MECTO TOUYEK, PA3HOCTHU
PACCTOSIHUM OT KOTOPBIX IO TUPEKTPUCHI PABHBI,

2) OKpPY>KHOCTB; 0) reoMeTpUYECKOe MECTO TOUYEK, MOAYJIU
pPa3HOCTEHN PacCTOSHUN OT KOTOPBIX 10 (DOKYCOB
paBHBI,

3) mapabomna; B) TEOMETPUYECKOE MECTO TOUYEK, PABHOYJAJICHHBIX
oT (poKyCOB;

4) runiep6omna. I') TEOMETPUUECKOE MECTO TOUYEK, PABHOYIaJICHHBIX

OT JJAaHHOM TOYKH, HA3bIBAEMOU LIEHTPOM;
1) TEOMETPUUECKOE MECTO TOUEK, PABHOYTAJICHHBIX
oT oKyca U JUPEKTPUCHI;
€) TEOMETPUUECKOE MECTO TOUEK, CYMMBbI PacCTOSIHUM
OT KOTOPBIX /10 (DOKYCOB pPaBHBI.



4.9. YcTaHOBUTH COOTBETCTBHE B3aMMHOTO PACTIONIOKEHHUE MTPSIMON

X=% _Y=¥% _27% y gpockoctu Ax+By+Cz+D=0:

I m n
[MPAMAA [1PU1 YCJIOBUU, YTO
A B C,.
1) nmapaienbHa MIOCKOCTH; T=m=
2) neprneHANKYIsIpHa TII0CKOCTH; 06) Al+Bm+Cn=0;
3) 0O6pa3yeT C MIOCKOCTHIO YOI . B) ABC =Imn;
Al + Bm+Cn
) COSa = ;
JA? +B2+C% V12 +m? +1n?
: Al + Bm+Cn
1) sing =

JA? £ B2 +C2 -AIZ+m? +n?
4.10. YcTaHOBUTH COOTBETCTBHE B3aMMHOTO PACIIOIOKEHUE B IPOCTPAHCTBE
IPAMBIX, TAC |, ¥ |, — HApaBIAIOIINE, & N, U N, — HOPMAJIbHbBIE BEKTOPHI OTHX

IPAMBIX:
ITPAMBIE I[P YCJIOBHUUM, UTO
1) napajiensbHel; a) I, |1, ¥ He mapanIenbHbl BEKTOPY MM,
(touku M1 u M2 npunaanexaT npsMbIM);
2) NepHeHAUKYIAPHEL 6) L1, ;
3) 00pa3yIoT yrodi . B) l,-1,=0 ;
r) cosa = ll'li ,
e
1) Cosa = LSS :
e

IlIkana oueHUBAHHUSI Pe3yJIbTATOB TECTHPOBAHUSI: B COOTBETCTBUU C
JEeHUCTBYIOIIIEH B YHHUBEpPCUTETE OalIbHO-PEHTHHIOBON CHCTEMOM OIICHMBAHHUC
pe3yJIbTaTOB MPOMEXKYTOUYHOM aTrrecTaluu OOy4YaroIMXCsl OCYIIECTBISETCS B
pamkax 100-0ayuTbHOM KB, P ITOM MaKCHMAJIBHBIN 0aJIJT 110 MPOMEKYTOTHON
aTTeCTalMy 00Yy4aroIIMXCs 1Mo OuHOM opme o0ydeHust cocTapiseT 36 0anoB, 1Mo
OYHO-3a0YHOM U 3ao4HOi (Qopmam o00ydeHuss — 60 OamwioB (yCTaHOBJICHO
nosnoxkenrem 11 02.016).

MakcumanbHbli 0ajul 32 TECTUPOBAHUE MPEACTABISIET COOOM Pa3HOCTh JIBYX
YHCEI: MAKCUMAIIBHOTO Oaia 1mo MpoOMeKyTOYHON aTTeCTaIlH JI1 JaHHOK POpMBI
oOyuenus (36 wim 60) u MakcUMaIbHOTO Oajljia 3a PEIICHHUE KOMIETEHTHOCTHO-
OpUEHTHUPOBaHHOM 3a1auu (6).

bann, momydeHHBIM O0OydYaromuMmcs 3a TECTHPOBAaHHUE, CYMMHPYETCS C
Oasi;IoM, BBICTABJICHHBIM €MY 32 PEIICHHE KOMIIETEHTHOCTHO-OPHUEHTUPOBAHHON
3aJ1a4yu.

OOmuit Oam Mo MPOMEXYTOYHOM aTTecTallMu CyMMHpyeTcs ¢ Oasuiamu,
MOJy4YEHHBIMHA 00YYaIOIIKUMCS 0 Pe3yJIbTaTaM TeKYIEro KOHTPOJIS yCIIeBaeMOCTH
B TCUYCHUE CEMECTpa; CyMMa OalJIOB MEPEBOAUTCSA B OIEHKY IO JIUXOTOMHYECKOMN



mKane (s 3adeta) WM B OLEGHKY MO S5-0auibHOM ImIKame (s SK3aMeHa)
CIICYIOIINM 00pa3oM:

CootBerctBre 100-0a/UTbHON U TUXOTOMHUYECKOM IIKAI
Cymma 6annog no 100-6arnvnou wikane | Oyenka no OUXOMoMUYECKOU WKAle

100-50 32UTEHO
49 u meHee HE 3a4YTEHO

CootserctBue 100-0a/U1bHON U 5-0a/JIBHOM MIKAT

Cymma 6annog no 100-6annvroul wikane Oyenxa no 5-6annbHoU wKane
100-85 OTJINYHO
84-70 XOpOIIIO
69-50 yJIOBJIETBOPUTEIIHHO
49 u meHee HEYJOBJIETBOPUTEIBHO

Kpumepuu oyenueanus pe3yibmamoe mecmupoeanus:
Kaxnpii Bompoc (3amaHue) B TECTOBOM (opMe OIleHMBAeTCs 10
JUXOTOMUYECKOH IIIKaje: BLIITOJHEHO — 2 0aJ1i1a, He BBINOJIHEHO — () 0aJ1710B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 34/][A9H

3agaua 1. Jlns  pa3pabOTKM  MPOrpaMMHOTO oOOecreyeHus 3a7ehHCTBOBaHO 2
MPOTPaMMUCTA, BXOJ B CUCTEMY JIJisi pabOThl BO3MOXKEH MO CI0XHOMY MapOJIto,
KOTOPBIN COCTABJISICTCS KaXIbIN JEHb M0 CIEAYIOLIEH CXEME:
3 m+n m+k
[Iporpammuct 1  momywaer wMarpunry A=|n-—k 4 m-—k |,
n—-m n+k 6

m
MPOrPAMMHCT 2 TIOJIy4aeT MaTpuy B = (n) napaMeTpsl M,N,K - 3a1aet oneparop,
k
MEHSIS X KaXbIi aeHb. [lapons s Bxoga — matpuiia AB.
m=>5
Omneparop 3a1a1 clieayrolne JaHHble | n = 8 |, onpeaenuTe Ko J0CTyIa
k=4

3amaua 2. J[Ba mpeanpuATHS TPOU3BOAIT HOYTOYKH, IUIAHIIETBI U MOHHUTOPHI.
KonmdecTBO mpoayKIuu KaXka0ro BUA, TPOU3BOJAMMBIC 32 MECSI], IPUBEACHBI B
TabuIe:

[Ipennpusitue KonuuectBo npoaykuuu (1T.)
HOYTOYKHU TJIAHIIETHl | MOHUTOPBI
1 npennpusitue 112 335 217
2 IpeAnpUsITUE 210 165 382
JlanHble 0 mpuObLIN (YCIOBHBIC JICHE)KHBIC €IMHUIIBI) TPUBEICHBI B TAOJIHIIE:
[Tponykuus [TpuObLIb
UIOHb | Hrons | ABrycr




HOYTOYKH 220 225 230
TJIAHIIETHI 120 115 125
MOHHUTOPBI 150 145 140

CocTaBuTh MaTpuiy HpI/I6BIJ'II/I KaXXI0T0 NPpCAIIPUATHUA B Ka)I(I[BII;’I N3 TPCX MCCALICB.

3amauya 3. Ha npuoOpereHue oOOpyqoBaHUS JUIsi HOBOTO IPOU3BOACTBEHHOTO
yJacTKa BeLaeIeHo 48 M? 1 36 nen. e, [IpeanpusaTue MOKeT 3aKa3aTh MAIIMHEI THIIA
A CTOMMOCTEIO 6 JIEH. €11., 3aHMMAlOIIKE IUIOAAb (C y4ETOM IPOXOA0B) B 6 M2 1
BBIITyCKAIOIIKE 7 €1I. MPOAYKILNH 32 CMEHY, U MAIlIMHBI TUIIA B cCTOMMOCTBIO 3 JIEH.
e/1., 3aHIMaloIHMe IIoIans B 18 M? u obecneunBaromue BoITyck 10 e, mpoxyKuuu
3a cmeHy. [Ipu aTom ciaenyeT yuecTs, YTO MaIIMH THUIA A MOXHO 3aKa3aTh He OoJiee
5 mryk. JleHexxHble 3aTpaTbl W IMPOU3BOJACTBEHHAs IUIOIIAJb, 3aHMMaceMasi
KYIUIEHHBIM 000pY/IOBaHHEM, HE JIOJKHBI IIPEBBIIIATh YKa3aHHBIX 3HAUCHUH.
CKOJBKO HAIO0 3aKyNHUTh OOOPYIOBAaHUS, YTOOBI CMEHHBIA BBIYCK IMPOIYKIHH
HOBBIM yYacCTKOM ObLT HAauOOIbIINM?

3anaua 4. [lepexon Hag HEPTENPOBOAOM UMEET POPMY CETMEHTHOM apKH, KOTOPAs
uMeeT GopMy Iyru OKpyKHOCTU. COCTaBUTh YpaBHEHHUE ITOU OKPYKHOCTH, HAUTH
MOJIOKEHUE €€ LEHTPA U PAINYC, a TAKKE HEHTPAIBHBIN YTOJI O , CTSITUBACMBIN
JYyTOM apKH, ¥ JUTMHY 3TOH JyTH, eciu mposet apku L =20 m , a ee moawsem 1/4.
[logbeM apku paBeH OTHOLIEHUIO €€ BBICOTHI K ITPOJIETY.

3agava 5. Ha npssMoMHEMHOM ydacTKe *KeJIe3HOU IOPOTH HaXOAATCS CTaHIUU A 1
B, paccrosnue Mmexnay kotopbiMu L (km). M3 3aBoma N, pacnoyioKE€HHOTO B
OKPECTHOCTH CTaHIMU B, Tpy3 MOXKET JOCTABISTHCS HA CTAHIIMIO A THOO IO 1MI0cce
1o ctaniuu B, a orTyma mo xene3Hoil gopore B A, MO0 HEMOCPEICTBEHHO I10
npsmMoil aBrorpancnoproM B A. Ilpu stom Tapud mo xene3noit mopore (IieHa
nepeBo3kr 1 T rpy3a Ha 1 kM) coctaBisieT m (py0.), morpy3ka - pasrpyska
ooxoautcs B k (py0.) 3a 1 Tu Tapud aBroTpancnoprom n (pyo.) (n>m). Onpenenutsb
30HY BJIMSIHHS CTaHUMU B, TO €CTh 30HY, 110 KOTOPOU JEUIEBIIE JOCTABIAT ITPY3 B A
CMCIIAHHBIM ITyTeM: aBTOTPAHCIIOPTOM M 3aTeM To xkene3Hoi mopore.(L=240,
m=50, k=40, n=70)

3agauva 6. B ropojie UMeroTcs atesibe MHIUBHUIYaTbHOTO MOIINBA )KEHCKOTO JIETKOTO
miates 1, 2, 3-ro paspsaoB. Kaxgoe arenbe U3roToBiseT 4 BUIa U3ICTUNA: FOOKH,
aThs, OproKu, OJy3ku. MaTpuiia paciieHOK (B YCJIOBHBIX JICHEKHBIX €IMHUIIAX )

12 35 20 16
nuMeeT Bug D=|15 38 24 23|. KoauuecTBO H3ACIIMM, M3rOTOBJICHHBIX KaXKIbIM
21 50 29 27
46 31 39 28
o . 24 28 20 26 .
arejabe 3a IPOUUIBIM MeECsl, 3aJaHOo Marpuuen P = . Hantu
32 33 43 30
16 15 14 18

BBIPYUKY 32 IIPOLIBIIA MECL] I KaXA0TO aTelbe.



3agava 7. CtpouTensHON UpMe JJIs OTACIKH MOMEIIEHUN ObLIO BhIACICHO 2888
YCIIOBHBIX JICHEXKHBIX €IWHMUI] JJig MoKynku 20 0aHOK KpacKu TEMHO-KpPacHOTO,
KPacCHOTO M CBETJIO0-KPacHOTO OTTeHKOB 110 IieHe 120, 148 u 200 neHeXHbIX eUHUII
3a 0aHKY COOTBETCTBEHHO. OJTHaKO Ha MOMEHT MOKYIKH KPACKH BBISICHUIIOCH, YTO
Ha KpPacKy TEMHO-KPAaCHOTO M CBETJO-KPACHOTO OTTEHKOB B PE3YJbTATE CKHUJIOK
IIEHbl YMEHBIIIUIINCh Ha 5 U 7 TIPOLICHTOB COOTBETCTBEHHO. [locie MOKyIKy KpacKu
OT BBIZICIEHHOW CYMMBbI OCTanoch 116 yCIOBHBIX JACHEKHBIX €AUHHIL. BBISCHUTS,
KaKO€ KOJMYECTBO OAHOK KaXJI0W KPacKH KyIUJIH.

3amaga 8. CrampHOM TpOC TMOJABEIIEH 3a JBa KOHIA. TOYKH KpEIUIeHUs
PACIIOJNIOKEHBl Ha OJMHAKOBOW BBICOTE; PACCTOSTHUE MEXAY HUMHU paBHO 20M.
Benuuuna ero mporuba Ha pacCTOSHMM 2M OT TOYKH KpEIUIEHWS, CUUTasl IO
ropusoHTaini, paBHa 14,4cm. Omnpenenutb BEIUYMHY Iporuda 3TOro Tpoca B
CepeHEe MEXJIy TOYKaMHU KPEIUIEHHUs, CUMTasg, YTO TPOoC uUMeeT (opMy Iyru
napabobl.

3agaua 9. Ha xene3nonopoxkHoi nuHuu AB B Toukax A u B pacnonoxxensl
craHiuu. 13 Toukn N, B OKPECTHOCTH CTaHLIMH B, Tpy3 MOXKET AOCTaBIATHCS Ha
CTaHLIMIO A JIBOSIKO: JTMOO 1O 1I0Ccce 0 cTaHUuU B, a oTTyzAa 1o xene3Hou gopore
B A, 1u0O HENMOCpenCTBEHHO Mo Tpacce B A. Onpeaennutb reOMETPUIECKOE MECTO
TOYEK, 1711 KOTOPBIX MEPBbII CIOCOO BHITOJAHEE BTOPOTO.

3agaua 10. Mexny nynkramu A u B mpoxomaut mocceiniHas nopora. Ha mane
MECTHOCTH 3TH MYHKTHI UMEIOT KoopauHaThl (2;4) u (16;0) (pa3mepsl B KM.). 3aBOj
C ¢ xoopaunatamu (10;14) B To#l ke cHUCTeME HAJI0 COCAMHUTH KpaTdauiiein
JIOpOroi ¢ 3TuM 1mocce. HailTu Ha mocce TOUKy BXOKIEHUS B HETO JOPOTH U JJIHHY
JOPOTH.

3amaua 11. [Ins pa3paboTku TpOrpaMMHOrO OOecredeHusl 3a/IeCTBOBAHO 2
MIPOTPAMMUCTA, BXOJ B CUCTEMY JJi pabOThl BO3MOXKEH IO CIIOKHOMY MapoJIto,

KOTOPBIN COCTABJISICTCS KaXIbIM AEHB 110 CICAYIOUIEH CXEME:
3 m+n m+k
[Iporpammuct 1  momywaer  Marpuny A=|n+k 4 m-—k |,

n—-m n-—k 6
m
IpOTrpaMMHUCT 2 TIoy4aeT Marpuiy B = | n | mapameTpsl M,N,K - 3anaet oneparop,
k
MEHSI MX KaKbIi 1eHb. [Tapons 11 Bxoga — matpuiia AB.
m=3
Omneparop 3a1aj cieayrolue JaHHbie | n = 7 |, onpeaenuTe Ko J0CTyIa
k=4

3amava 12. JIBa mpeanpusTHs TPOU3BOAAT HOYTOYKH, IUTAHIIETHI U MOHHTODBI.
KonandecTBO NMpOAYKIIMK KaXJI0ro BUIA, TPOU3BOJIUMBIC 32 MECHIl, MPUBEICHBI B
TabnuIe:



[Ipeanpusitue KonuyecTBo npoaykuuu (1IT.)
HOYTOYKH TUTAHIIETHl | MOHUTOPBI
1 mpennpusTre 114 330 287
2 mpeanpusiTue 216 160 342
Jannble o mpuObUIK (YCIOBHBIE IEHEKHBIC €IMHULIBI) TPUBEICHBI B TA0OIHIIE:

[Tponykuus [TpuObLIb

150700513 Uronb ABrycT
HOYTOYKH 222 225 230
TUJTAHIIEThI 122 115 125
MOHUTOPBI 152 145 140

CocTaBUTh MaTpULly MPUOBLUTN KAKIOT0 NPEINPUATUS B KAXKIBII U3 TPEX MECALIEB.

3agaua 13. Ha npuoGpereHue o0OpyJ0oBaHUs JJisi HOBOTO IMPOU3BOJICTBEHHOTO
yJacTKa BeLaeIeHo 68 M? u 37 nen. en. [IpeanpusaTue MOKeT 3aKa3aTh MAIIMHEI THIIA
A CTOMMOCTBIO 5 JI€H. €]I., 3aHMMAlOIIKeE IUIOIAAb (C y4ETOM IIPOXOAOB) B 6 M% 1
BBIITyCKaloIKe 7 €Jl. MPOAYKIIMHU 32 CMEHY, U MalllMHbI TUNa B ctouMocTeio 3 neH.
ell., 3aHMMAaIoLIKe IIomanb B 18 M? u obecneunBaromue Boinyck 10 €. IpoayKuuu
3a cMeny. [Ipu 3TOM ciiestyeT y4ecTb, YTO MallliH TUIa A MOKHO 3aKa3aTh He Ooliee
5 mTyk. JleHexxHble 3arpaThl W MPOU3BOACTBEHHAs IUIOIIA]bh, 3aHUMaeMas
KYIUICHHBIM 000pY/I0BaHUEM, HE JIOJIKHBI MPEBHIIIATh YKa3aHHBIX 3HAUCHHM.
CKOJIBKO HaJ0 3aKylUTh 000PYy/IOBaHHSA, YTOOBI CMEHHBIM BBIMYCK MPOAYKIIUU
HOBBIM YYaCTKOM ObLJT HAMOOIBIINM?

3anaua 14. Ilepexon Han HedTenpoBOoIOM UMEET (HOPMY CETMEHTHOM apKH,
KOTOpast UMeeT PopMy IyTH OKPY>KHOCTU. COCTaBUTh ypaBHEHUE ITOU
OKPY’KHOCTH, HANTH MOJIOKEHNE €€ LIEHTPA U PAINyC, a TAKKE HEHTPAIBHBIA Yol
0., CTATUBAEMbIN AYTOM apKH, U JUIMHY 3TOU IyTH, eciu nposietr apku L =40 M , a
ee noabeM 1/4. Tlogbem apKu paBeH OTHOILICHHIO €€ BBICOTHI K MTPOJIETY.

3agava 15. Ha npssMoarHEHHOM ydacTKe JKeJIe3HON JTOPOTH HAXOIATCS CTaHIMH A
u B, paccrosaue mexnay kotopbiMu L (km). U3 3aBoga N, pacnoyioK€HHOro B
OKPECTHOCTH CTaHIUU B, Tpy3 MOXKET JOCTABISTHCS Ha CTAHIMIO A THOO IO 1I0CcCce
1o ctaHiuu B, a oTTyma mo xkene3Hoil gopore B A, 1u0OO0 HEMOCPEICTBEHHO IO
npsmMoil aBroTrpancnioptoM B A. Ilpu stom Tapud mo xenesnoit mopore (IieHa
nepeBo3ku | T rpy3a Ha 1 kM) coctaBisier m (py0.), morpyska - pasrpyska
ooxonuted Bk (py0.) 3a 1 Tu Tapud aBroTpancnoptoM n (py0.) (n>m). Onpeaennutsb
30HY BJIMSIHMS CTaHLIMK B, TO €cTh 30HY, 110 KOTOPOU JeNIeBIe JOCTABIATh IPy3 B A
CMCIIAHHBIM IyTEM: aBTOTPAHCIIOPTOM MW 3aTeM 10 jkene3Hou mopore. .(L=340,
m=20, k=10, n=30)

3amaya 16. B ropose umMeroTCs arenbe HHAMBUAYAJIBHOTO IOUIMBA KEHCKOIO
Jerkoro miathbs 1, 2, 3-ro paspsaos. Kaxnoe atenbe U3rotoBiaseT 4 BUIA U31EIUNI:
100KH, TaThs, Oproku, Omy3ku. MaTpuia pacueHOK (B YCIOBHBIX JIEHEKHBIX



11 35 28 16
eauHuIax) uMeeT Bug D =12 58 24 23 |. Konu4ecTBO U3ACHNI, N3rOTOBICHHBIX

21 50 29 27
48 31 39 28
KaXIbIM aTelIbe 3a MPOLUIbIA MECSl, 3aJaH0 MaTpuued P = 34 28 20 26
30 33 43 30
18 15 14 18

HaiiTu BBIpyUKy 32 IPOLLIBIA MECHIL JIJIsl KaXKJ0TO aTellbe.

3agava 17. CtpoutenbHoM dupMe s OTIACIKHA MOMEIICHUH ObUIO BhIJIeeHO 2888
YCIIOBHBIX JICHEKHBIX €IWHMUI] JJII MOKynku 20 GaHOK KpacKu TEMHO-KpPacHOTO,
KPaCHOTO M CBETJIO-KPACHOTO OTTEHKOB 110 1eHe 126, 144 u 260 neHeXHBIX eTUHUIT
3a 0aHKY COOTBETCTBEHHO. OJTHAKO Ha MOMEHT MOKYIKH KPACKU BBISICHUIOCH, UTO
Ha KpacKy TEMHO-KPacHOTO M CBETJIO-KPACHOT'O OTTEHKOB B PE3YJIbTaTe CKHUJOK
LIEHbl YMEHBIIWINCH HA 5 U 7 IPOLIEHTOB COOTBETCTBEHHO. [l0ce MOKyNKM Kpacku
OT BBIJIETIEHHOW CyMMBI OCTajgoch 146 yCIIOBHBIX JIEHEKHBIX €IHHMII. BBISICHUTS,
KaKO€ KOJMYECTBO 0AHOK KaXJIOW KPacKH KyIUJIH.

3amaua 18. CrampHOW TpoC TOJBEIIEH 3a JiBa KOHIA. TOYKM KperIeHUs
pacroyioKeHbl Ha OJMHAKOBOM BBICOTE; PACCTOSIHME MEXIy HUMU paBHO 40Mm.
Benuuuna ero mpormba Ha pacCTOSTHUM 6M OT TOYKH KPEIJICHUS, CUWTas IO
ropuzoHTaiu, paBHa 18cm. OmnpenenuTh BEIMYUHY NpOruda H3TOTO Tpoca B
CEpellMHEe MEXJy TOUYKaMHU KpEIUIEHHUs, CUUTasi, 4To TpoCc umeeT (opmy ayru
napadoJIbl.

3amaua 19. Ha sxeme3nomopoxHoit nuan AB B Toukax A m B pacmosnosxeHb
ctaniuu. M3 toukn N, B OKpeCTHOCTH CTaHUMHU B, rpy3 MOXKET JOCTaBIISITHCS Ha
CTaHIIUIO A JIBOSIKO: TMOO MO IIOCCe 10 CTaHIuu B, a oTTya 1o kene3Hoil Jopore
B A, 1u0O HEMOCpPeICTBEHHO Mo Tpacce B A. OnpenenuTs reoMeTpUIecKoe MeCTO
TOYEK, JIsl KOTOPBIX MEPBBIN CIIOCOO BHITOAHEE BTOPOTO.

3amaua 20. Mexny mynktamu A u B mpoxomut miocceitnas mopora. Ha mmane
MECTHOCTH 3TH IMyHKTHI UMEIOT koopauHathl (3;6) u (18;0) (pasmeps! B kM.). 3aBo
C ¢ xoopauHatamu (12;14) B TOW e CUCTEME HAJ0 COCTUHUTH KpaTydauIieu
JIOpOTOH ¢ 3TUM 1mocce. HaifTu Ha 1mocce TOYKY BXOXKICHHS B HETO JOPOTHU U JITTUHY
JIOPOTH.

3agaua 21. Jlns pa3pabOTKuM MPOrpaMMHOTO OOECIEeUeHUs] 3aJeMCTBOBAHO 2
IPOrpaMMHUCTa, BXOJl B CHCTEMY JUIsl pabOThl BO3MOXKEH MO CII0)KHOMY TapoJIio,
KOTOPBIN COCTABIISETCS KaX/IbI IEHb TI0 CIEIYIOIICH CXeMe:



3 m—-n m+k
[Iporpammuct 1  momywaer wMarpuny A=|n-—k 4 m+k|,

n-m n-—k 6
m
IpOTpaMMHUCT 2 TIody4aeT Marpuily B = | n | mapameTtpst m,n,K - 3agaer oneparop,
k
MEHss UX KaXaplid 1eHb. [Tapons mis Bxoga — marpuna AB.
m=>5
Omneparop 3ajai cienyromye Jaiisle | n = 4 |, onpeaenure Koa JocTyma
k=7

3amaua 22. J[Ba mpeanpuATHS TPOWU3BOAAT HOYTOYKH, TUTAHIIETHI U MOHHUTODBHI.
KonndecTBO MpOayKIIMU KaXKI0TO BUA, TPOU3BOJAUMBIC 3a MECSI], IPUBEIACHBI B
TalbnuIe:

[Ipeanpusitue KonuyectBo npoaykiuu (1T.)
HOYTOYKH TUTAHIIETHl | MOHUTOPBI

| mpennpusTue 122 325 227

2 mpeAnpusITUe 214 145 322

Jannbie 0 mpuObLIN (YCIOBHBIC JICHEKHBIC €TMHUIIBI) TPUBE/ICHBI B TAOJUIIE:

[Iponykuus [TpuObLIL

VIOHb Urone ABrycr
HOYTOYKH 220 225 235
MJIAHIIETHI 130 125 120
MOHHUTOPBI 150 145 140

CocTaBUThH MaTpumy HpI/I6BIJ'II/I KaXXI010 NpCAaAIIpUusATUA B Ka)KI[BIﬁ N3 TPECX MECALCB.

3amaga 23. Ha mpuobOpereHne o00pyIoBaHHs I HOBOTO MPOM3BOJACTBEHHOTO
ydacTKa BbieneHo 44 M2 1 32 1eH. e, [IpennpusiTre MOXKET 3aKa3aTh MAIIMHbBI TUIIA
A CTOMMOCTEIO 4 JIeH. €]l., 3aHMMaloIIKe IIIOAAb (C y9eTOM IPOXOA0B) B 6 M% 1
BBIYCKAOIIKE 5 e/1. MPOAYKIMH 32 CMEHY, U MalllHbl TUNa B cTouMocThIO 3 /1eH.
e11., 3aHMMAIOIIKeE TUIoIaab B 18 M? u 06ecneunBaroIye BLITYCK 8 1. IIPOayKIHH
3a cmeny. [Ipu aToM ciaenyeT yuecTh, YTO MaIIMH THIAa A MOXHO 3aKa3aTh He OoJiee
5 wryk. JleHexxHble 3aTpaTbl W IIPOU3BOJACTBEHHAs IUIOLIAJAb, 3aHUMAaeMas
KYIUIEHHBIM 000pY/I0BaHHEM, HE JIOJKHBI PEBBIIIATh YKa3aHHBIX 3HAUCHUH.
CKOJIbKO HAJI0 3aKyNHUTh O00OPYIOBAaHUS, YTOOBI CMEHHBIA BBIMYCK MPOIYKIHH
HOBBIM y4aCTKOM ObLT HAauOOIBIINM?

3anaua 24. Ilepexon Hax HepTenpoBoOM UMeeT (OPMY CETMEHTHOM apKu,
KOTOpast UMeeT PopMy IyTU OKpY>KHOCTU. COCTaBUTh YpaBHEHUE ITOU
OKPY>KHOCTH, HAWTHU II0JIOXKECHUE €€ LIEHTPa U PaguycC, a TAKKEe LEHTPAIbHbBINA Yol
., CTATUBAEMbIN AYTOoM apKu, U JUIMHY 3TOU IyTH, eciu nposietr apku L=80m , a
ee nmoabeM 1/4. Tlogbem apKu paBeH OTHOILICHHIO €€ BBICOTHI K MPOJIETY.

3amaua 25. Ha mpsaMOJIMHEHOM y4acTKe JKEJIE3HON JTIOPOTH HAXOJATCS CTAHIINH A
u B, paccrosnue mexay xotopeiMu L (km). M3 3aBoma N, pacnoyioXeHHOro B



OKPECTHOCTHU CTaHIUHU B, Tpy3 MOXKET JOCTABISTHCS HA CTAHIMIO A THOO IO 1I0CcCce
70 ctaHuy B , a oTTyga mo kene3Hoi mopore B A, MO0 HEMOCPEACTBEHHO IO
npsiMoii aBToTpancmoproM B A. Ilpu sTtom Tapud mo kxeme3Hoit mopore (meHa
nepeBo3ku 1 T rpy3a Ha 1 kM) coctaBiasier m (py0.), morpyska - pasrpyska
ooxonutes Bk (py0.) 3a 1 T u Tapud aBroTpancnopToM n (py06.) (n>m). Onpeaenutsb
30HY BJIMSTHHS CTAHIIUHU B, TO €CTh 30HY, 110 KOTOPO JEIIEBIIE TOCTABIIATh TPY3 B A

CMCIIAHHBIM ITyTeM: aBTOTPAHCIIOPTOM W 3aTeM IO Jkeie3Hoi mopore. .(L=440,
m=50, k=30, n=80)

3amaga 26. B ropoae uMeroTcs aTenbe WHAUBUAYAJIHHOTO TOLIMBA KEHCKOTO
jerkoro miarhs 1, 2, 3-ro pa3psanoB. Kaxnoe arenbe U3roToBiseT 4 BUIa U3ICIUN:
100K, TUIaThsi, Oproku, Ony3ku. Martpuila paclieHOK (B YCIOBHBIX JICHEKHBIX

12 35 22 16
eauHuIax) umeeT Bug D=|15 36 24 23 |. KonmumdecTBo u3Aenuii, M3roTOBICHHBIX
22 54 29 27
44 32 39 28
KaXIbIM aTeJIbe 3a MPOLUIbIA MECSl, 3aJaH0 MaTpuuen P = 24 28 20 26
’ 32 33 43 30
26 18 14 18

HaiiTu BRIpyUKY 3a IPOILIBIA MECSIL JIJISl KaXKJI0TO aTellbe.

3amaua 27. CtpouTtenabHOM Gupme A OTIACIKH MTOMENICHUH ObLI0 BhIeaeHo 2968
YCIIOBHBIX JICHEKHBIX €IUHUIl NIl TOKynku 20 OaHOK KpacKu TEMHO-KPacHOro,
KPaCHOTO M CBETJIO-KPACHOTO OTTEHKOB 10 1eHe 146, 138 u 268 neHexHbIX equHUIT
3a 0aHKY COOTBETCTBEHHO. OJTHaKO Ha MOMEHT MOKYIKH KPACKU BBISICHWIOCH, UTO
Ha KPAaCKy TE€MHO-KPACHOTO M CBETJO-KPACHOTO OTTEHKOB B PE3YJbTATE CKUIIOK
LIEHbl YMEHBIIWINCH HA 5 U 7 POLIEHTOB COOTBETCTBEHHO. [l0ce MOKynKu Kpacku
OT BBIZICIEHHOW CYMMBbI OCTanoch 136 yCIOBHBIX JACHEKHBIX €AUHHIL. BBIACHUTS,
KaKO€ KOJUYECTBO 0AHOK KaXJI0W KPacKH KyIUJIH.

3amaua 28. CrambHOW TpPOC TONBEIICH 3a JIBa KOHIA. TOYKH KperIeHUs
pPacmoyioKeHbl Ha OIWHAKOBOW BBICOTE; PACCTOSHUE MEXIy HUMHU paBHO 40M.
Bennunna ero mporumba Ha pacCTOSSHHUM 4M OT TOYKH KPEIUICHWS, CUWTas IO
ropuszoHTan, paBHa 18,4cm. OnpenenuTh BEIWMYMHY NPOrHOA ITOTO Tpoca B
CepelMHEe MEXIy TOYKaMH KpeIJICHUs, CUUTas, 4TO TPOoC uMmeeT (Gopmy ayru
napaboIbl.

3agaua 29. Ha xenesnomopoxknoit nuHuu AB B Toukax A u B pacrnosoxeHsl
cranuuu. M3 Touku N, B OKpECTHOCTH CTaHUMHU B, rpy3 MOXKET IOCTaBIISTHCSA Ha
CTaHIIUIO A JIBOSIKO: JTUOO 1O IIOCCe 10 CTaHIuu B, a oTTya 1o kene3Hoit gopore
B A, 100 HENocpeACTBEHHO 10 Tpacce B A. Onpenenuth reoMeTpuIeckoe MeCTo
TOYEK, JJIs1 KOTOPBIX MEPBbIN CIIOCOO BHITOJIHEE BTOPOTO.



3amaga 30. Mexnay nynktamu A u B mpoxoaut moccerinas gopora. Ha mmane
MECTHOCTH 3TH MyHKTHI UMet0T koopauHatsl (1;4) u (14;0) (pa3mepsl B KM.). 3aB0OJT
C ¢ koopaunaramu (10;12) B TOH *e cuUCTEME HAJI0 COCIUHUTH KpaTyauiiei
JIOpOToi ¢ 3TUM 1mocce. HaifTu Ha 11occe TOUKy BXOKIEHUSI B HETO IOPOTH U JUTUHY
JIOPOTH.

IIIkajia oleHMBAHUA pelleHNs] KOMINETEHTHOCTHO-OPHEHTHPOBAHHOM
3aJa4M: B COOTBETCTBHUHU C JICHCTBYIOIIEH B YHUBEpPCUTETE OAJIBHO-PEUTUHTIOBOM
CHCTEMOH OIICHHBAHHE PE3YyJIbTATOB MPOMEKYTOYHOW aTTeCTAllMi O00ydaromuXxcs
ocyuiecTBisieTcs: B pamkax 100-0ayuibHOM MIKaJIbI, IPU 3TOM MaKCUMAaIbHBIA Oali
0 NPOMEXKYTOYHOM aTrrecTaluy OOydYarolIMXcsi MO O4YHOH (opme oOyueHus
coctaBisier 36 0amioB, MO OYHO-3a0YHOM W 3a04HOU (hopmam oOyudenust — 60
(ycranoBneHo nojoxxkenueM I1 02.016).

MaxkcuManabHOE KOJMYECTBO OallIoB 3a pEIIEHUE KOMIETEHTHOCTHO-
OpUEHTHUPOBAHHOM 3a1auu — 6 OaJIOB.

bann, mnomydeHHbli o0OydamOIIMMCA 3@ pEIIEHUE KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOW 3a/Jaud, CyMMHpYeTCs C OaljoM, BBICTABICHHBIM €My IIO
pe3yiapTaTaM TeCTUPOBAHMUA.

OO0mmii 6am1 Mo MPOMEXYTOUHOM aTTECTALMM CYMMHUpPYETCs ¢ Oaiiamu,
MOJTyYEHHBIMHA 00YYaIOIIUMCS TI0 PE3yJIbTaTaM TeKYIEro KOHTPOJIS YCIIeBaeMOCTH
B TCUYCHHE CEMECTpa; CyMMa OalJIOB MEPEBOAUTCS B OICHKY MO JTUXOTOMUYECKON
mKane (g 3adera) WM B OIEHKY MO S5-0auibHOM mikaie (s SK3aMeHa)
CJICTYIOIINM 00pa3oMm:

CootBerctBre 100-0aUTbHON U TUXOTOMHUYECKON IIKAT

Cymma 6annos no 100-b6anrnvrotl wikane

Ouenka no Ouxomomu4ecKkoul uwKane

100-50

3a4TCHO

49 1 MmeHee

HC 3a4TCHO

CootsercTBue 100-0a/U1bHON U 5-0aJIBHOM IIKAJT

Cymma b6annog no 100-6arnvrou wixane Oyenka no 5-6ainvHou wiKae
100-85 OTJINYHO
84—70 XOpOouIo
69-50 yJIOBJIETBOPUTEIILHO
49 n meHee HEYJI0BJIETBOPUTEIIHLHO
Kpumepuu OUEeHUBAHUA peuwienusn KOMNemeHmHOCHHO-

OPUEHMUPOGAHHOIL 3a0aYuu:

6-5 ©0anjoB BBICTaBIIETCA OOyYalOUIEMYCs, €CIM pEIICHUE 3aJadyd
JIEMOHCTPHPYET TITy00KOe MOHNMAaHKUE 00y4JatoIIUMCs MPEJIOKEHHOHN MTPOOIeMbI U
Pa3HOCTOPOHHEE €€ pacCMOTpPEeHHe; CBOOOJHO KOHCTpyHpyemas paboTa
IPEJICTaBISIET COOOM JIOTHYHOE, SICHOE U IIPH STOM KpaTKOe, TOYHOE OMMCAaHUE X0/
pemeHust 3agadyu  (MOCIEI0BATEIbHOCTU (WJIM  BBINOJIHEHHUS) HEO0OXOIUMBIX
TPYAOBBIX NEHCTBUH) W (QOPMYITUPOBKY ITOKA3aHHOTO, MPABWJIBHOTO BHIBOJA



(oTBeTa); MPU FTOM OOYUAIONMTUMCS MPEUIOKEHO HECKOIHKO BAPUAHTOB PEIICHUS
WIM OpUTHHAIBHOE, HECTAHJIapTHOE pelieHue (Miu Haumbosiee d(PpPeKTUBHOE, WIH
HamOoJiee palMOHAIbHOE, WM ONTUMAJLHOE, WM EAMHCTBEHHO IPABUIIBLHOE
pelieHune); 3ajaya pelieHa B YCTAaHOBJICHHOE TMpEINojaBaTeieM BpeMs WU C
OTIepEKEHUEM BPEMEHHU.

4-3 0aj/uia BBICTABISIETCS OOydYaloleMycCsi, €ClMd peIleHUuEe 3aJauu
JEMOHCTPUPYET TMOHMMAaHHE OOYYAIOUIUMCS MPEUIOKEHHON MpoOsieMbl; 3aaada
pellieHa TUIOBBIM CITIOCOOOM B YCTAHOBJIGHHOE MPEIOAaBaTelIeM BpeMs; UMEIOT
MecTo obmme ¢pa3sl U (UIM) HECYIIECTBEHHBIE HEOYETHl B OMHCAHUU XOJIa
pelieHus u (Uian) BeIBoJA (OTBETA).

2-1 ©Oanja BBICTABIACTCS OOydYaromieMycsi, ©CIM pelieHuEe 3aJadd
JIEMOHCTPUPYET TMOBEPXHOCTHOE TMOHUMAHUE OOYYaAIOMIUMCS TPEIJIOKEHHON
po0JIeMbl; OCYIIECTBIIEHA TMOMBITKA IIA0JIOHHOTO PEUICHHs 3aJa4yd, HO TMPH ee
pelieHUr  JIONMYyIIeHbl  OMMOKM ¥ (WJIM)  TPEBBINICHO  YCTAaHOBJICHHOE
MpernojiaBaTesieM BpeMs.

0 OauioB BbICTaBISIETCS OOydYarOIIEMYCsl, €CIM pELIEHUE 3a7auu
JEMOHCTPUPYET HEMOHUMaHUE 00YyJaroNUMCs MPEI0KEHHON TPOOIeMBbl, U (HIIN)
3HAUUTEILHOE MECTO 3aHUMAIOT OOIIMe (Ppa3bl U TOJIOCIOBHBIE PACCYKICHUS, U
(unn) 3a1aya He pelieHa.
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