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1. ITacnopT ¢oHIa OLIEHOYHBIX CPEICTB

1.1 O6saacTh NpUMEHeHUs

Kommiekt (oHIa OLIEHOYHBIX CpPEACTB TpEAHA3HAYEH JUIS NPOBEPKU PE3YJIHTATOB OCBOCHUS
yuebnoit nuctumnasl EH.01  DiieMeHTbI BbICHIeli MaTeMATHKH, IPOTPAMMBI IIOATOTOBKH
cnenuanucra  cpeaHero  3BeHa no crneuuanbHocTH 09.02.07 «MHpOpManMOHHBIE CHUCTEMBI U
IIPOrpaMMUPOBAHUE.

B pesynbpTare OcBOCHMs TUCLMILIMHBI DJIEMEHTHI BBICHIEH MaTeMaTHUKU, OOYyYaroIUMCS J0JIKEH
yMeThb.

- BBIIOJHATH ONEpalMK HaJl MATPUILIAMU M pelllaTh CUCTEMbI JTMHEHHBIX YPaBHEHUH;

peuars 3a1a4u, UCIOJIb3Ysl YPaBHEHHUs MIPSMBIX U KPUBBIX BTOPOTO MOPSAAKA HA IIJIOCKOCTH;
- IPUMEHSTHb MeTO/1bl U HEePEeHIINATIBEHOTO U UHTErPAIIbHOTO UCUUCIICHHUS;

pemats nuddepeHaTbHbIC YPaBHEHUS; TMOJL30BATHCSA MOHATHAMH TCOPHH KOMIUICKCHBIX
YHCel.
B pesynbrare ocBoenus aucummiiuHel EH.01 DnemeHThl BbICHIEH MaTeMaTHKH, OOYyYarolIHiics
JIOJKEH 3HATh.
- OCHOBBI MATEMAaTHYECKOTO aHAIN3a, IMHECHHOM anreOphl M aHATMTUYECKON T€OMETPHUH;
- OCHOBBI TU(PPEPEHITUATHHOTO ¥ HHTETPAIIBHOTO HCUUCIICHUS;
- OCHOBBI TEOPUH KOMIIJIEKCHBIX YHCEI.

KoMniekT q)OH)Ia OLHCHOYHBIX CPEACTB MO3BOJAECT OLCHUBATHL OCBOCHHLIC YMCHHSI, YCBOCHHLIC
3HAHUA

PesynbTaTnl 00y4yeHus ®opMBI M METOIBI KOHTPOJISA B
(ocBOCHHBIC YMEHHS1, YCBOCHHbIC 3HAHMA) OLICHKH Pe3yJIbTATOB 00y4eHus!
yMeThb: OTuer 1o npaxkTHYecKoi pabore,

- BBIIOJHATH OINEpalMM HajJ MaTpuuamMu M pemarb | OTYeT Mo caMocTosTeNbHOM padore,
CUCTEMBI JINHEWHBIX YPAaBHECHUI; DK3amMeH

- pemath 3ajayd, HCIMOJb3Yysl ypaBHEHUS MPSAMBIX U
KPUBBIX BTOPOTO MOPSAKA HA MJIOCKOCTH;

- TNpPUMEHATb  MeToAbl  JAUPPEepeHUnanbHOro U
MHTETPaJIbHOTO UCUNCIICHHUS],

- pemaTth nuddepeHnraibHbIe YPaBHEHHS;
I10JIB30BATHCS MOHATUSIMHA TEOPUN KOMIUIEKCHBIX YHCEIL.

3HATh:
- OCHOBBI MaTeMaTHMYECKOro aHaiu3a, JHUHeHHoH | OTueT no mpakTH4ecKoi pabore,
anreOppl U aHAIUTUYECKON F€OMETPUH; OT4er o caMoCTOSTENbHON padoTe,
- OCHOBBI Ju(GdEepeHIHaTbHOT0 W HMHTErpajbHOro | JK3aMeH
UCYMCIICHUS;

- OCHOBBLI TCOPUH KOMIIJICKCHBIX YHUCCII.




1.2 Cuctema KOHTPOJISI M OLlCHKH OCBOEHUSI IPOrpaMMbl Y4eOHOil
aucuuinabl EH.01 DiieMeHTHI BbICHIEH MaTeMATHKH

IIpakTyeckoe 3ansaTue Nel.

Onepanumn Hag MaTpunaMu. Beruuciienue onpenesanrediei.

3ajanus 1J51 COBMECTHOM padoThI.

8.

9.

Haiigute matpuiry C=A + B, eciu A = (_21 :), B = (_1 3).

3 1 0 4 2 -3
Haiigure matpunty C=A+B,ecru A={2 -7 4|, B=|5 7 0 |
G 5 2

Berancnure: 2A + 3B — C, ecnii A = ( 2 _1), B= ( 1 2), C= [_? _4).

—3 4
1 2hn—2 4
[TpousBenuTe yMHOKEHHE BYX MaTPUII ) (_ )( ),

3 4
2 3 —4\/1 2 3
o)l -1 -1 3 -(3 —1 1).
1 -2 5/\1 2 2

4

Brrauciure OIIpCACIINTCIIb BTOPOI'0 IMOpAAKa ‘ 1 —3 ‘ .

1 4 3
BeruncnuTe onpenenurenb TPETHETO MOPSAKa [3 2 —1].

2 6 3
-1 2 0
3anuiuTe Bce MUHOPHI onpenenurens | 3 7 —1].
5 4 2
-1 2
Haiinute anreOpandeckue JOMOTHEHUS Ay, Agq, Agy IIIS OTIPEICTUTEINS I 2 0
3 2

3 1 2
Pasnoxure onpenenuTens [—1 2 5] 10:
0 —4 2

a) 2JIeMEeHTaM NePBON CTPOKU;

0) eMeHTaM BTOPOro CTooNa.

1 2 3
10. Haiigute oOpaTHy0 MaTpUILy AJIs MAaTPHULIbI A = (IZI -1 2).

i o0 7

CamocrositeibHas padora Nel o Teme 1.1.

Bapmuanr 1.



1. Haiinure matpuny C = A*+ 2B, ecmn A= G _31), B= (_5? _43)

1 2 1
2. Haiimute: A-B—-B - A, rneAZ(E 1 2),B=

1 2 3
2 -1 0 —1
3. Beruucaure: 3A - 2B, eciin A = (III 0 III), B= ( 2
3 2 1 —3

4. HaiiguTe 00paTHYIO MaTpUIly Ul MaTpULbl A = (3 6

Bapuanr 2.

1. Haiinure matpuiry C = A%+ 2B, ecin A= (

2 4

4 -1

-1 -2
31 n}’

ST S R R
. o T e R e
\.L_____,,.f

:)

2 1 3 31 2
2. Haiinutre: A-B—-B - A, rneAZ(l 2 1), BZ(D 1 —1).
3 2 1 2 1 1
-1 -2 1 2 =1 0
3. Brruucaure: 3A - 2B, ecin A = ( 0 0 IZI), B= (1 0 IZI).
0 3 2 1 —3 0

4. HaiiguTe 0OpaTHYIO MAaTPUILy JUIS MAaTPULIBI A = (3 2

1 3

2 5

—6
5 |
-3

Tema 1.2.
Cucmemul TUHENHBIX YPAGHEHUIL.

Bonpocskl 171s1 YCTHOTO ompoca 1mo Teme.

1. Cdopmynupyiite Teopemy Kpamepa.
2. 3amumute Gopmyisl Kpamepa.
3. B uem 3akmoudaercs Metof ["aycca.

IIpakTnyeckoe 3ansaTue Ne2. Pemenne cucreM JIMHeiHbIX ypaBHeHHil mo ¢popmyaam Kpamepa.

3ananus 175 COBMECTHOM padoThl.

1. Pemmre cuctemy JTMHEWHBIX ypaBHeHU MeTo oM Kpamepa.

Ix+2y+z=3, x—ytz=6,
Sx — 2y —2z =3, r)Lx—E}r+z=9,

a){5x+3}r= 12, {2x+3}r=?,
x+y—z=-—2 —4y—2z=3.

2x—y=17. 4x—5y=2 "

2. Pemure CUCTCMY 4-X TUHEHHBIX ypaBHCHI/Iﬁ C 9YCTBIPpbM HCU3BCCTHBIMU MCTOIOM KpaMepa

Txy +6x;, + 3x3+7x, = 3;
3x, +5x,+ 7x5+ 2x, = —1;
Sxq+4x, + 3x3+5x, = 1;
5x,+ 6x, +5x5 + 4x, = 2.



3. Hcnonw3ys meron ["aycca pemmre cucTeMy JIMHEHHBIX YpPaBHEHHIN

3x+2y—z =4,
a)Ex—y+32=9,

— 2y + 2z =3.

xy— 2x, +x, = —3,
3xy —x,— 2x5 =1,
2yt x,—2x;—x, =4,
Xy +3x, —2x;— 2x,=7.

6)

NuauBuayanbHas camocTosiTeibHasi padora Ne2 mo teme 1.2.

Bapuanr — 1. Bapuant 4.

2x+3y—2z =28 x+2y—5z=9
3x—y+z=1 y—5z=1

Bapuanr -5.
Bapuant 2.

Sx —2y+3z=1
x—y+4z=10 [x+}r—52=3;
{x+}r—22=6; 6x—2y =0

yt+z=7

Bapuant —6.

x+y—3z=05
Lx—22=l:l ;

+2y—6z=8

Bapuanr -3.

x—y+3z=-1,

{zx—l-}r—z:?

y—2z=4

Bapuant -10. Bapuant -11.

Jx—y+3z=3
x + 2y — 4z =10,
y—z=025

2x+y—3z=7

{x=}r—|—52= 1
y—3z=3

Bapuaur —/.

y—3z=3
2x +v—2z=28;
x+y—4z=4

Bapuanr -8.

2x+3z=7
Xx—yv+z= -3
3x—y+z=1

Bapuanr -9.

Jx—y+z=1
xt+y—2z=6;
v+2z=28

Pa3znen 2. JjeMeHTbl AaHAJIUTHYECKON reOMeTPHH.

Tema 2.1.
Bexmopwi. Onepayuu nao eekmopamu.

Bonpocel 1y yCTHOro ompoca 1o reme.

1. Yto Ha3pIBaeTCS BEKTOPOM?
2. Yro Ha3BIBaeTCS JUTMHOW BeKTOpa?
3. Kakwue BeKTOpBI Ha3bIBAIOTCS PABHBIMU?



Kaxk cinoxuth 1Ba BekTopa?

Kaxk HaiiTu pa3HoCTh ABYX BEKTOPOB?

Kak yMHOXHUTbH BEKTOp HA 4KCIIO?

Kakue BeKTOpbI Ha3bIBAIOTCS KOJUIMHEAPHBIMU?

Kak pa3yioxxuTh BEKTOp B J€KapTOBOI cuctemMe KoopaAuHat?

Uro Ha3pIBaercs 6azucom?

0. Yro HazpIBaeTCs KOOpAMHATAMU BEeKTOpa?

1. Kax HailTu KOOpaAuHATBI BEKTOPA, 3aJJaHHOIO ABYMsI TOUKaMU?

12. Kak HaliTH JUIMHY BEKTOPA, 3alaHHOTO ABYMS TOUKaMu?

13. Kak BerumcisieTcs: AMHA BEKTOPA, 3aJaHHOTO CBOUMH KOOPIHMHATAMU?

14. Kax BBINOJHSETCA CII0KEHUE U BBIYUTAHUE BEKTOPOB, 3alaHHBIX CBOMMH KOOpAUHATaMuU?
15. Kak yMHOXUTb BEKTOp, 3a/1aHHbII1 CBOUMHU KOOPAMHATAMH, HA YUCIIO?

16. Kakum cBoiicTBOM 00J1a1at0T KOOPAUHATHI KOJUWIMHEAPHBIX BEKTOPOB?

17. 3anumute hopMyIbl AeJICHUS OTPe3Ka B TaHHOM OTHOIICHUH.

18. 3anuumTe hopMyJibl AeTeHUS OTPE3Ka Ha JIBE paBHbIC YaCTH.

19. Uro Ha3bIBaeTCS CKAISAPHBIM IPOU3BEICHIEM BEKTOPOB?

20. Kak BeIuMCIs€TCS CKAISIPHOE IPOM3BEIEHUE BEKTOPOB, 3alaHHBIX CBOMMU KOOpAWHATaMU?
21. Kakum CBOKCTBOM 00JIaJIacT CKAJIIPHOE TIPOU3BEICHUE BEKTOPOB?

22. YeMy paBHO CKaJISIpHOE IPOM3BEAECHUE IBYX MEPIEHIUKYIISAPHBIX BEKTOPOB?

23. Uemy paBHO CKaISIpPHOE TIPOM3BEACHUE KOJUTMHEAPHBIX BEKTOPOB?

RB©oo~N O~

CamocrositesbHas padora Ne3 o teme 2.1.

Bapuanr -1.

1. Jlausl BekTOpHI: a{2; —4; 3}, b {—3;%; 1}. Haiiqure c = a + b.

2. Jlansl BekTOpsI: afl; —2; 0}, E{—E: 6; 03, ¢{0; —3; 4}. HaiinuTe KOOpAMHATHI BEKTOPA P,

=+ -+ 17 =+
3aJJaHHOTO CBOMM Da3jIOXkKEeHHEM P = 2a - o b-c.

3. HaiimuTe 3Ha4eHHS M U N, TP KOTOPHIX BEKTOPHI af6; n; 1} m b{m; 16; 2}
4. Haiimute: a) KOOpAMHATHI BEKTOpA AR,

0) xoopauHaThl TOuku C, KOTOpast sIBISETCS CEpeAMHON O0Tpe3ka AB,
ecmu A(5; -1; 3), B(2;-2; 4).
5. Jausl Bektopsl b{3; 1; —2} u ¢{1; 4; —3}. Haiiyure: a]|2b —c

Bapuanr -2.

,6) b-C.

1. JlaH®I BEKTOPHI: al3; —5; 4}, b {—2;;; —1}. Haiiaure © = a + E
2. JlaHbl BekTOpHL: af2; —1; 1}, b{3;4;0}, &{—1;0;2).
Haitnure koopanHaThl BEKTOpa ﬁ, 3aJTAaHHOTO CBOHUM Pa3JI0KEHUEM p=2d+ %E -c.
3. HaiimuTe 3Ha4eHHs M U N, IPH KOTOPHIX BEKTOPHI af2; n; 1} u E{m; 12;3}.
4. Haiigure: a) KOOPAUHATHI BEKTOPa C D, 6) KOOPAHHATH TOUKH A, KOTOPAst SIBISIETCS CePEUHOI
orpeska CD, eciiu C(6; 3; - 2), D(2; 4; 5).
5. Jlans! BekTophl a{5; —1; 2} u b{3; 2; —4}. Haityure: a) |£ —2b

Bapuanr -3.

,6)a - b.

1. JlaHBbI BEKTOPBI: a{—1;3; -3}, b {%, —2; 1}. Haiiqure © = a + b,



2. Jlanbl BekTOpBI: af3; —2; 1}, E{—E; 4; —2}, ¢{—3; 6; 0}. Haiinure KOOpMHATHI BEKTOPA P,
3aJJaHHOTO CBOUM Pa3JI0XkKEHHEM P = a + b - %E :
3. Haiigure 3HaueHUs M M N, TIPH KOTOPBIX BEKTOPHI ai3; n; 3} 1 E{m; 2;1}.
Haiinure: a) KoOpIMHATHI BEKTOpa AB, 0) koopauHaThl Touku C, KOTOpas ABJISETCS CePeAUHON
orpeska AB, eciiu A(3; -2; 0), B(1; 2; -1).
5. Janst Bektopsl b{4; —1; 2} u ¢{2; 5; —3}. Haiinure: a)|2b —¢|, 6) b-c.
Bapuanr -4.
1. Jlansl BekTOpBI: af6; —4; 0}, b{—2; —1; —2}. Haiiure ¢ = 4 + b,
2. JlaHBI BEKTOPHI: &:{—3 —1; 6}, b{z 3;0}, ¢ { —2;— ;} Haitaure kooparHaTBI BEKTOpa p,
3a/]AaHHOTO CBOUM DPA3NI0KEHHEM P = — %&: -b+2¢.
3. HaiimuTe 3HaueHUs M U N, IPH KOTOPHIX BEKTOPHI afn; 3; 18} n E{E; m;6}.
Haiinute: a) koopauHaThI BEKTOpa CD, 0) KoopaUHATBI TOUKU A, KOTOpast SIBJIIETCS CEPEIUHON
orpeska CD, eciiu C(9; -2; 3), D(-5; -1; 6).
5. Jaubl Bektopsl a{3; —2; 1} u b{7; —4; 2}. Haitnure: a) |§ —
Tema 2.2.

IIpamasn na nnockocmu. Kpuevie 6mopozo nopsaoka.

BOl'lpOCI)I AJIsE YCTHOIO0 OIlpoca 110 TEME.

CoNoO~WNE

Yro Ha3bIBACTCS YPABHEHUEM IMPSIMO?

Kakum ypaBHEHHEM ONTUCHIBACTCS NIPSIMAsi Ha TUIOCKOCTH ?

Kak 3anucpiBaeTcsi KAHOHMYECKOE YpaBHEHUE MPSMOit?

3anumuTe ypaBHEHUS OCeH KOOPIMHAT.

3anuiuTe ypaBHEHHsI IPSMBIX, TapaJIEIbHBIX OCSIM KOOPAMHAT.
ChopmynupyiiTe TpaBUIO COCTaBICHUS YPaBHEHUS IPSIMOM Ha TIIOCKOCTH.
3anuinuTe ypaBHEHHE MPSMOM € YIIIOBBIM KO3(DPHUITEHTOM.
ChopmynupyiiTe ycioBre mapauieIbHOCTH MPSIMBIX.

CdopmynupyiiTe ycinoBre NepreHIUKYIIPHOCTH TPSIMbBIX.

10 Kak HaiiTn yros Mexmy npsMbIMH?

11. Kakum ypaBHEHHEM ONMCHIBAETCS KPUBAasi Ha MIOCKOCTU?

12. 3anummTe KaHOHUYECKOE YpaBHEHHUE IILTUIICA.

13. Uro Ha3bIBaeTcs KCIeHTpHCHTETOM diutnnica? Kakosa ero BenmmunHa?
14. Yemy paBeH 3KCLHEHTPUCUTET OKPYKHOCTH?

15. Banummure KAaHOHUYECKOE YypaBHEHHE TUIEepOOIIbI.

16. 3anuuuTe ypaBHEHHE PaBHOCTOPOHHEH TUIEepOOIIbI.

17. 3anummuTe KaHOHUYECKOE YpaBHEHUE MapadOIbl, TUPEKTPUCHI TApaOOIIbI.

IIpakTnyeckoe 3ansaTue 3.

CocrasiieHue ypaBHeHHIl PSIMBIX U KPUBBIX 2-T0 MOPSAIKA, HX IOCTPOEHHE.

3agaHus 1J151 COBMECTHOI padoThI.

1.
2.

[TpoBepwTe mpuHaanexar jau Touku A(3; 14), B(4; 13), C(-3;0), 4(0; 5) mpsimoii 7X-3y+21=0.
[Moctpoiite npsimbie: 1) X =5; x=-3,x=0; 2)y=4,y= -2,y =0.



ok~

8.
9.

CocraBbTe ypaBHEHHE MPSMOM, IPOXoasIIel yepe3 Touky M(2; -4) u nmepreHIuKyIspHOM
BexTopy 1 = (4; 2).

Boruncnure niauHy otpeska npsmMoit 3X + 4y — 24 = 0, 3akII04EHHOI0 MEX/1y OCSIMU KOOpIMHAT.
Ha mpsimoit 2X + Y — 6 = 0 HaiiauTe Touky M, paBHOyJaeHHYO OT Touek A(3; 5) u
B(2; 6).

Brraucnure yriel HakioHa K oc OX Juist mpsaMbIx: 1) y =X; 2) y = -X.

CocraBbTe ypaBHEHHUE MPSMOM, IPOXOIAIIEH Yepe3 Hauallo KOOPJUHAT, €CJid €€ yTII0BOM
koaddunment: 1) kK = 6; 2) k =-2.

Haiinute ocTpsiii yroa Mexay npsmbeiMu 5x —2y -16 =0 u 3x+4y —12 = 0.

CocraBbTe ypaBHEHHE MPSMOU, TPOXOasIIeh yepe3 Touky M(-2; -4) mapauienbHO IpsAaMOi 2X -
3y+16=0.

10. IIpoBepbTe, NEpHEHAUKYISAPHBI JIH CIEIYIOLIUE PSIMbIE:

1)3x—4y+12=0u4x+3y—-6=0;

2)4x+4y—-8=0u3x—-2y+4=0.
11. CocTaBbTe ypaBHEHHE OKPYKHOCTHU, poxoAsien uepe3 Touku A (3; 1), B (-2; 6), C (-5; -2).
12. CocTaBbTe ypaBHEHHE 3JUIHIICA, €CIIU JIBE €r0 BEPIINHbBI HAXOAATCS B Toukax B, (-8; 0) u B,(8; 0),

a pokycel - B Toukax F; (0; -6) u F;, (0; 6).

13. CocraBbTe ypaBHEHHE TUIICPOOIIBI, €CITH €€ BEPIIMHBI HAXOAATCS B ToUKax A4 (-3; 0) u A, (3; 0),

¢dokycel — B Toukax Fy (-5; 0) u F; (5; 0).

14. CoctaBbTe ypaBHEHHE MTapadoIIbl ¢ BEPIIMHOMN B HaYaIe KOOPJUHAT, €CIIH €€ AUPEKTPUCOU

CITy’KUT TIpsiMast X = -3.

CamocrositesbHasi padbora Ne4 mo teme 2.2.

Bapuanrt — 1.

1.

B tpeyronsuuke ABC BM — menunana, A(-1; 2; 2), B(2; -2; -1).

Haiitu: a) koopaunate! Touku C; 6) muny croponsl BC.

2.

5.

Boranciuth yron Mexay npameivi AB n CD, ecin A(V'3; 1; 0), B(0; 0; 2v/2), C(0; 2; 0), D(3; 1;
24/2).

CocraBbTe ypaBHEHHUE OKPY>KHOCTHU € IIEHTPOM B Touke (-3; 0) u mpoxosiiei yepes

TOUKY (2; 4).

CocraBbTe ypaBHEHHE TUIIEPOOITBI, €Cli € BEepIIMHBI HaxoaaTcs B Toukax (-3; 0) u (3; 0), a
doxycsl — B Toukax (-3v/5; 0) u (34/5; 0).

CocraBbTe ypaBHEHHE IIJIOCKOCTH, MPOXOoAsiiiel uepe3 Touky M(-2; 3; 4) u napaienbHOn
MJIOCKOCTH X +2y -3z + 4= 0.

Bapuant — 2.

1.

2.

B mapamienorpamme ABCD nuaronamm nepecekarorest B Touke O, A(1; 3; -1), B(-2; 1; 0), O(0;
1,5; 0). Haiinute: a) koopaunatsl Touku C; 0) munHy ctoponsl BC.

Berunciuts yron mexay npsmbiva AB u CD, eciiu A(6; -4; 8), B(8; -2;4), C(12; -6; 4), D(14; -6;
2).

CocTaBbTe ypaBHEHHE AJUIUIICA, €CTU JIBE €r0 BepIIUHbBI HaxoaaTcs B Toukax (0; -8) u (0; 8), a
¢doxycsl - B Toukax (-5; 0) u (5; 0).

CocraBbTe ypaBHeHHE runepo6ossl ¢ pokycamu Ha ocu OX, ecnu e€ 1edcTBUTENbHAs OCh paBHA
26, a MHAMast OCh paBHa 42. -
HanummTe ypaBHeHHE TPSAMOH, poxosineit yepe3 Touky M(2; 1; 3) u nmapajuiesbHOi BeKTOpy K
f—2;2;1}L
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Bapuanr - 3.

1.

wmn

B tpeyronsanke ABC BM — meamana, A(-2; 4; 4), B(4; -4; -12), M(2; 2; -2).

Haiitu: a) xoopaunatet Touku C; 6) anmuny croponst BC.

Berauciuts yron mesxay npsmeivu BA u BC, eciin A(-1; 4; 1), B(3; 4;-2), C(5; 2; -1).

CocraBbTe ypaBHEHUE OKPYKHOCTH C IICHTPOM B Touke (5; -7) u mpoxosiien uepes3 Touky (2; -3).
CocraBbTe ypaBHEHHE TUIIEPOOIIBI, €ClIU €€ BEPIIMHBI HaX0aaTcs B TouKkax (-3; 0) u (3;
0), a pokycer — B Toukax (-5; 0) u (5; 0).

CocTraBbTe ypaBHEHHE INIOCKOCTH, MPOXOIsAIIEH Yepe3 Touky M(2; 2; -2) 1 napajuieabHOR
wiockoctu X +2y -3z = 0.

Bapuanrt — 4.

1.

2.

B mapamnenorpamme ABCD nuaronanm nepecekarorcs B Touke O, A(2; 6; -2), B(-4; 2; 0), O(0; 3;
0). Haiinure: a) koopaunatsl Touku C; 6) nmHy croponsl BC.

Berurciuts yron mexay npsmbeima AB u CD, eciiu A(3; -2; 4), B(4; -1;2), C(16; -3; 2), D(17; -3;
1).

CocraBbTe ypaBHEHHE 3JUIMIICA, €CIIU JIBE €ro BepIIUHbI HaxoaaTcs B Toukax (0; -6) u (0; 6), a
dokycel - B Toukax (-3; 0) u (3; 0).

CocraBbTe ypaBHeHHE rUnep0oIibl ¢ (hokycamu Ha ocu OX, eciu e€ IeHCTBUTEIbHAS OCh paBHA
24, a MHUMas och paBHa 40.

Hanummure ypaBHeHue npsmMoii, npoxoadiieit uepe3 Touky M(3; 2; 1) u napannenbHON BEKTOPY k
f—2;3;1}

Pa3znes 3. OCHOBBI TEOPHUU KOMILJIEKCHBIX YHCeJI.

Tema 3.1. Anzebpauueckan hopma 3anucu KOMHIEKCHBIX YUCEL.

BO]'[pOCI)I AJIs1 YCTHOIroO ompoca mo teme.

1
2.
3.
4

oo

8.
9.

10.
11.
12.

13.

[aiite onpeneneHre MHUMOW €TMHULBI.

Kaxk BBEIYHUCHSAIOT CTENEHH MHUMON €IMHHUIILI?

Kakoe uncio Ha3pIBaeTCsl KOMIIJICKCHBIM ?

Kakune koMIIeKCHBIC YMCIIa Ha3bIBAIOTCA YUCTO MHUMBIMH? [IpuBenTe MprUMephl KOMIUIEKCHBIX
YHCeJl, YCTO MHMMBIX YHCEIl.

Kakune koMIIeKCHbIE YUCIIa Ha3bIBAIOTCS PABHBIMU?

Kakune KoMILIEKCHBIE YMCIIa Ha3bIBAIOTCSA CONMPSIKEHHBIMU?

Kax BBITIOJHSIOTCS CIOYKEHUE, BEHIYUTAHUE, YMHOKEHUE KOMIUJIEKCHBIX YHCEN B aJIreOpandecKou
¢dopme?

Kax BeImosiHsieTcst neneHne KOMIUIEKCHBIX YHCell B ainredpandeckoit popme?

Kak reomerpudecku n300pakaroTcss KOMIUIEKCHBIE yncia?

UTto Ha3BIBACTCSI MOIYJIEM M ApTYMEHTOM KOMIUIEKCHOTO Yrciia?

Hanummre Gopmysasl A MOy U apTyMEHTa KOMIUIEKCHOTO YHCTa.

Kakune kopHU U CKOJIBKO KOPHEH MMEET KBaJIpaTHOE YpaBHEHHE C OTPUIIATEILHBIM
JTUCKPUMHHAHTOM?

Kak pemmts kBagpaTHOE ypaBHEHUE, €CIIA JUCKPUMHHAHT €T0 OTPHUIIATEICH?

CamocrositeibHas padora NeS o Teme 3.1.
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Bapuanrt — 1.

Borunciure: § #3413+ 4 4 ;45
-1+iy3

1
2. Bemonnute aeiicteus: a) (5 — 4i)-(3 + 2i); 6) (——)°.
3

Pemmre ypaBHeHne x *+4x +53 = 0.
4. Hailigute MOAY/Ib U apTyMEHT KOMILJIEKCHBIX YHCEN Z4 U Z4, €CIIU
z;= 141 nzy, =-242IV 3.

Bapuant — 2.

Boruncnure: £ 5+i2%+i30 4 51,
BeinonauTe aeicTBus: a)2|(—+| ) ( +i ) 6) " +='

1
2
3. Pemmrte ypaBHeHnue x - 6x +13 = 0.
4. Haiinmute MOTyJTb M apTyMEHT KOMIUIEKCHBIX YHCEIl Z4 U Z5, €CIH
z,=5 nz, =31
Bapuanr - 3.

1. Bemumciure: i1 4+ 3% — %% — 37 .51

Hz}

Beimonnute neiictus: a) (3 + i)+(-3 - 8i); 6) =

Pemmte ypaBuenue x-+25= 0.

o N

Haiiure MOy Ib ¥ apryMEHT KOMIUIEKCHBIX YHCEN Z4 U Z5, €CIH
z;=V3+inz, =5.

Bapuant — 4.

Berauciure: (i lsl+i17').2i -+ i‘4:] - 6.

4z+1
3:'—1'

1

2

3. Pemmre ypasuenue 36z 4+ 36z + 13 = 0.

4. Haiigute MOIyTb M apTYMEHT KOMIUIEKCHBIX YHCEN Z4 U Z5, €CITH
z,=-3+3i nz, = 2y/2-2iWe.

Bapuant - 5.

1. Bomumcnure: - i%-i%-i%

Bemmonaute nefictus: a) (0,2 +0,1 1)+(0,8 — 1,1i); 6)%

2
3. Pemmre ypaBHeHue x°- 2X +5 = 0.
4. Haiigute MOy M QPTYMEHT KOMIUIEKCHBIX YHCEN Z4 U Z5, €CITH

z;=1-imz; =3I

Bapuant — 6.

1. Bermcmure: i+ it i 4 i3 4%
2. BemonHuTE NEWCTBHA: ) (— — L—j — ( +i —] + (— —i 5}] 6)ﬂ.

3. PemmTe ypaBHeHHe x-+3X +4 = 0.



4.

z,=6i

Haiigure Moaynnb U apryMeHT KOMIUIEKCHBIX YHCEN Z4 U Z5, €CITU

nz,=1-3

Bapuanr - 7.

o N

Borancmre: i1+ i2 + i 4% 405,
Beimonnute neiictus: a) (1 — i) — (7 — 3i) — (2 +1) + (6 — 2); 0)

3-2

143

Pemnre ypaBHenue x“- 10X + 34 = 0.
Haiinnre Moayp M apryMEHT KOMILJIEKCHBIX YHACEI Z4 U Z4, €CIIH

2,=2 - 23 uz, = 6i.

BapuanTt — 8.

1,01, 1
1. Bsmmemure: 7 + 4 5.
. . . —14i+/3
2. Bemomanure geiictus: a) (5 + 3i)-(5 - 2i); 6) e
_1|.'2 i
3. Pemmre ypaBHenue 4x°- 20X + 26 = 0.
4. Haiigute MOIYJb M QpTYMEHT KOMIUICKCHBIX YHCEN Z4 U Z5, €CITH
z,=-3vV3+3i nz,=-2-2i.
Tema 3.2.

Tpuzouomempuuecmm U nokaszameibHasn ¢0prl KOMRJIEKCHbIX HUCéell.

Bomnpocs! 15151 ycTHOro ompoca mo Teme.

1.

13

Kak 3anucpiBaeTcsi KOMIUIEKCHOE YHUCIIO B TPUTOHOMETpUUYEcKon hopme?
Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B MOKa3aTtenbHo hopme? Dopmyna Diinepa.

CdopmynupyiiTe mpaBuio nepexo/a ot anredpandeckoii GopMbl KOMIUIEKCHOTO YHCTa K
TPUTOHOMETPUUECKON U 00paTHO.

CdopmynupyiiTe mpaBuio nepexo/ia ot anredpandeckoit GopmMbl KOMIUIEKCHOTO YHCIa K
MOKa3aTeIbHOM U 00paTHO.

Kak mepeiiTit oT TpuroHoMeTpruieckoi (hOpMbl KOMILIEKCHOTO YKCIa K MOKa3aTebHON U
oOpaTHo.

Kak yMHOkal0TCs KOMITJIEKCHBIC YHCIIA, 3alFICAHHBIE B TPUTOHOMETPUYECKOU (hopme.
Kak yMHOXarOTCs1 KOMITJIEKCHBIE YHCIIA, 3allMCAaHHBIEC B MIOKa3aTeabHOM hopme?
CdopmynupyiiTe mpaBuio AeIeHUST KOMIUIEKCHBIX YHCENl B TPUTOHOMETPUUYECKOH opme.
ChopmynupyiiTe mpaBuiIo JEICHUS KOMIJIEKCHBIX YHCEN B TIOKa3aTeIbHOU (hopme.

Kak Bo3BecTH B cTeleHb KOMIUIEKCHOE YHCII0, 3alMCAaHHOE B TPUTOHOMETPUUYECKOH dopme.

. Kak Bo3BecTH B cTeneHb KOMIUIEKCHOE YHCIIO, 3allMCaHHOE B MOKa3aTteabHol hopme?
. ChopMynupyiite mpaBuiIo U3BICUEHUS KOPHS N —i CTETIEHN U3 KOMIUIEKCHOTO YHCIIa,

3aMMCaHHOTO B TPUTOHOMETpUUECKOU (popme.

. ChopMynupyiiTe IpaBUiIO U3BJICUEHUS KOPHS N —i CTETIEHU U3 KOMIUIEKCHOTO YHCIa,

3alMCaHHOTO B MOKa3aTeNbHOM (opme.

. CKOJIIbKO 3HAYCHUI NMEET KOpPCHb N-Hd CTEIECHU U3 KOMIIJICKCHOTO yncia?



IIpoBepounble 3aJaHUs U3 NPAKTUYECKOr0 3aHATHS Ned,
Bapuanrt — 1.

1. 3anucarh KOMIUIEKCHBIE YHCIIa B TPUTOHOMETPUYECKOH U B IOKa3aTeabHOH (popmax:
a) £ = 5i;
0)z=1+1L
2. IlpencraBpTe B anreOpandeckoil v moka3aTeabHON (OpMax KOMIUIEKCHBIE YHCTa:
T - ., T
a) z = 3(cos—+Isin—);
) z = 3(cos T+isin 5);

— t(eos T pigin 11T
0) z = 5(cos ~tisin— .
3. JlaHbl KOMIUIEKCHbIE yncna z, = 3(cos330 +isin3307) nz, = 2(cos60 + isin 607).
Haiitu: a) z, - z,; 0) j-_:; B) z3; T)iZ.
Iz

Bapuant — 2.

1. 3anmcarb KOMILJIEKCHBIE YKCIIa B TPUTOHOMETPUYECKON U B TOKA3aTENbHON opMax:
a)z = —6;

0)z=1—1L
2. IlpencraBbre B anredpandeckoil ¥ MOKa3aTebHON (popMax KOMIUIEKCHBIE YHUCIIA:
m ., 3w
a) z = 2,5(cos—+isin—);
15w . , 15w
0) z = 8(cos—+isin—).
4 4
_ =44 , . b 4 , . T
3. JlaHBI KOMIUICKCHBIC YiCIa 2y = 3 {cos—~+ isin— ) nz, = 5(cos—+ isin—).
) Z, —
Hatitu: a) z4 - z,; 0) = B) Z3; T) 7.
Iz

Bapuant - 3.

1. 3anmcarh KOMIIJIEKCHBIE YKCIIa B TPUTOHOMETPUYECKOM U B IMOKa3aTeabHON (hopMax:
a)z=—2—2i

0)z=3.
2. TlpencraBpTe B anreOpandeckoi U Mmoka3aTelIbHON (OpMax KOMIUIEKCHBIE YHCTa:
13 - T
a) z = 10(cos— +isin—);
) (cos® +isinT);

0)z= B(cos%ﬂsin?j.

3. JlaHBI KOMIIEKCHBIE YHCIIA Z1 = 2 (t:t:rsza—!T + isinza—n) u z, = 5(cosmw + isinm).
Haiitu: a) z, - z,; 0) :—:; B) z3; T)iZ.
Bapuant — 4.

1. 3anucaTh KOMIUIEKCHBIE YHCIIa B TPUTOHOMETPUYECKOH U B IOKa3aTeIbHOMN (popmax:
a)z = —2i;
0)z= —3v3 +3i.
2. TlpencraBpTe B anreOpandeckoi U MoKa3zaTeIbHON (OpMaxX KOMITJICKCHBIE YUCIIa:
T = . T
a) z = 4(cos— +isin-);

0) z = (cosm+isin m).
_ T . . T T . T
3. JlaHbI KOMIUICKCHBIC yncna Z; = 0,5 (coso+isin) nz, = E(CDSE Ti Smgj-
. Za, 4, =
Haiitn: a) zy - 235 6) 2% B) 223 r) ¥z
Iz

14



KoutpoabHnas padora no remam 1.1 — 3.2.

Bapuanr — 1.

1. Haiimure matpury C= A+ 3B, ecim

Ao 1553
2. Pemute cucteMy ypaBHEHHHA

I3x+2v+z=3,
Sx —2y—2z =3,
x+y—z=-2.

3. Haiiaure ckanspHOe MpousBeeHne BeKTopoB al3; —1;2) u 5[4; 2;:—3).

4. BpimomHuTe ACUCTBUS U HAWIUTE MOIYJIh KOMIUIEKCHOTO YHCIIa

1-2i

14i°

5. IlpencraBbTe B IOKA3aTEIbHON U TPUTOHOMETPUIECKOH (POpME KOMILIEKCHOE YUCIIO
z =1/34.
Bapuanr — 2.

1. Haiinute matpuity C= A2 2B, ecnn
1 2 2 -1
A:(—g n)’ B:(1 3 )
2. Pemmmre cucreMy ypaBHEHHMA
xX—y+z=6,
Lx —2y+z=9,
— 4y —2z=3.
3. HaiimuTe cKanspHOe NPOU3BE/ICHNE BEKTOPOB @ = L + 3] — k u b= —21— 47+ 3k.
4. BeimomHUTE ASUCTBUS U HAWIUTE MOJYJIbh KOMIUIEKCHOTO YHCIIa
(—2—1i)(1+1).
5. TlpencraBbTe B anreOpandeckoi U moka3aTelbHON popMe KOMIUIEKCHOE YUCIIO

Z=2 (cos +i sin';).
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Bapuanr - 3.

1. Haiimure matpurry C = 4A - B ecin

A= G —21)’ B= (2 —11)
2. Pemmmte cucreMy ypaBHEHHA

dx+2y—z=1,
Sx +3y—2z=12,
3x +2y—3z=0.
3. Haitnure yron Mexay Bektopamu a(—2;2; —1) u E(—E;E; 6).

4. Bprunciure 1%+ 204 (3047384 154

5. Haiinure npou3BeieHUE KOMIUIEKCHBIX YUCENl Z4 U Z; B TPUTOHOMETPHUECKOM (hopMe U MPEACTaBbTE

IMOJIYUYCHHOC YHCJIO B aJIFe6pqueCKOﬁ (1)0pMe
T . . ™ T . . T
z, = cos—+isin—| =z,= 5((:05— i sm—),
152 ( 3 + 3 )’ 2 2 + 3

Bapuant — 4.

1. Haiigute matpuiry C = 3A - B2, ecim

A:(—43 —22}’ B:(g —11)

2. Pemmte cucreMy ypaBHEHHH

3x+yv+3z= 2,
Sx -2y +2z =1,
2x +2y+3z =1

3. Jlanbl BekTOphl @ = —41 — 3] + Sk u b=—-27+ 37+ k. Haiinure yron Mexy HUMHU.
R

1
4, Beruncaurte == + e + ==

5. Bwruucaure ¢ momoripo Gopmysibl MyaBpa 1 3allUIINTE MOJyUYEHHOE YUCIIO B alreOpandecKon
dbopme

B
T . . T
Z= Z(CDS; + LSIHE) )

PA3JIEJI 4.
OCHOBBI MATEMATHYECKOI0 aHAJIN3A.

Tema 4.1.
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Teopus npeodenos. Henpepvienocmeo.

Bomnpoch! 15111 ycTHOro ompoca nmo Teme.

1.
2.

ok~

Jlaiite onpeneneHue npeaesna B TOUKe.
o
OO6BsICHUTE PACKPBITHE HEOIPEICICHHOCTH 7.

JlaiiTe onpenenenue npeaena GyHKIUA Ha 0eckoHedHOCTH. OOBICHUTE OCHOBHOM METO/T
==

PACKPBITHS HEOTIPEISTICHHOCTH —.
==

ChopmynupyiiTe TEOpEMBI O TIpeAeIiax.
ChopmynupyiiTe 1 HaNMIINUTE TIEPBBIA U BTOPOUH 3aMevaTeIbHbIC IPEIEIbI.

IIpoBepounas padora.

Bapuanrt — 1. Bapuanr — 2.
Bprunciure npenensl. Breruncnure npenensl.
1 I 3 —-17x+10, 1 I ax—Tx+3,
© MMy s e lemes i St SRR
. B—-x 21 X )
2% i Pt
2. lim__. e My 0 Fr—var’
—1-x"
3. 1 "‘.
3 1 Vi1, My ;
L R 41 5x* —x° +2x,
L PR —
My o0 -t +1’
2% +x4l 5. I (1 + 3)"‘
. 2 . i -
4. lim__,_ Eidiy L "
7 x
5. lim, . (1— ;) .

Tema 4.2. /luchhepenyuanvnoe ucuucnenue pynkyuu 00noil 0eiicmeumenbHoii nepemenHou.

Bomnpocs! 15151 ycTHOro ompoca 1mo Teme.

1.
2.
3.

©oo~No

Urto Ha3bIBaeTCs MpUpaIeHuEeM HE3aBUCUMOMN TEPEeMEHHON U pUpalieHrueM GyHKIunu?

Haiite onpeeneHue HenpepbIiBHON GyHKInU. Kakumu cBoiicTBaMH Ha OTpe3Kke oHa obianaer?
Uro xapakTepus3yeT CKOpOCTh U3MEHEHHSI PYHKIIMM OTHOCUTENIbHO U3MeHEeHUsI aprymenTa? [laiite
OIIpeAEIEHUE IPOU3BOIHOM.

Kakas ¢pynkius HaspiBaercs auddepeHuupyemoit B Touke U Ha otpeske? Chopmynupyiite
3aBHCUMOCTh MEX/1y HETIPEPHIBHOCTHIO U AU (HEpeHIUPYEMOCTIO (PYHKITUH.

W3 kakux onepanuii ckiaapIBaeTcs 0011ee IpaBUiIo HaXOXKASHHsI TPOU3BOIHOM NaHHOW (pyHKINN?
Kak BpIUMCINTE YaCTHOE 3HAYEHHUE TPOU3BOJIHON?

MO’KHO JI1 BBIUMCIIUTD MTPOU3BOIHYIO JIF0O00H (PyHKIINHU, TIOJIB3YSCH ONpeIeIeHHEM TPOU3BOIHOM?
Brimummre B Ta0nuIly OCHOBHBIE MpaBuiia U GopMyiiel JudQepeHIupoBaHus GYHKIUH.
[ToBTOpUTE ONpenenenue cnoxHon pyHKuuu. Kak HaiiTh ee mpon3BOIHYO?

KaxoB reomerpuueckuii cMbICi Ipon3BoHON? Kak reoMeTpru4ecKy ONpeIenuTh 3HaUEHUE
MIPOU3BOJIHOM B TOUKeE?

10. B uem 3akitoyaeTcsi MEXaHUYECKHUI CMBICT TTPOU3BOHON?
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11. Yo Ha3bIBaETCsl MPOU3BOAHOM BTOPOTO MOPSIKA U, KAKOB €€ MEXaHUYECKUH CMBICIT?

12. Yro nazeiBaercs nudppepeHuanom GyHKIMH, Y€MY OH PaBEH, KaK 0003HAYAaeTCs M KAKOB €T0
reOMETPUYECKUN CMbICT?

13. IToBTOpUTE OMpeAeTeHNs BO3pacTaromei u yobiBaromeil GpyHkiuii. B yem 3akimovaercst npu3Hak
BO3pAacTaHUsl U YObIBaHUS ()YHKIIHIA?

14. B ueM 3aKIt04aIOTCs HEOOXOIUMBIN U JIOCTATOYHBIN MPU3HAKHU CYIIECTBOBAHUS dKCTpeMyMa?
[lepeuncaure NOpsIOK onepanuil uist OTbICKaHUA MaKCUMyMa U MUHMMYyMa (DyHKIIUH ¢ IOMOILBIO
[IEPBOM IIPOU3BOJIHOM.

15. B yeM paznuune Mexay HaXOXKAEHUEM MaKCUMyMa M MUHUMyMa (DYHKLUU U HaX0XKJICHUEM €€
HanOOJIBIIET0 ¥ HANMEHBIIIETO 3HAYCHUN ?

16. Kak numiercss HanGosnblee 1 HaMMEeHbIlee 3HaueHs (PyHKIMHM Ha JTaHHOM OTpe3Ke?

17. Kak onpenensitorcs reOMETpUUYECKU U 110 3HaKy BTOPOM MPOU3BOIHOM BBIITYKIOCTh U BOTHYTOCTb
KpUBOM?

18. Yro Ha3bpIBaeTCs TOUKOM mepernda u KakoBbl HEOOXOMMBII U JOCTaTOUHBINA PU3HAKU €€
cymectBoBanua? ChopMynupyiiTe NpaBuiIo HaX0XKAEHUS TOUKH neperuoa.

19. Kakoii cxemoi peKOMEHIyeTCsI IT0JIb30BaThCsI TP MOCTPOSHHUH TpaduKa GyHKIHUN?

HpOBepO‘leIe 3aJaHUA U3 NIPAKTHYECCKOI0 3aHATUA Nes,
Bapuanrt — 1.

1. HaiiguTe npou3BOJIHYIO CASAYIOMMX (DYHKIIHI:

a)y =x%+ 4x+ 3; ﬂ)},:j*:“;
& R s 4
0) ¥y =_+2vx; e) ¥ = 3sin2x;
B)}Fzﬂ: )I()};I-:_V'xz—dl.x:
4
Ny = x4 3)y = (34 2x)(2x— 3),y'(0,25)—7

2. Haiinure mpon3BOAHYIO BTOPOTO MOPSIIKA 3aJaHHBIX (YHKIIN:
a)y = x%
o)y = cosx;

B) ¥ = In(3x* — 2x + 5).

Bapuant — 2.

1. HaiiguTe mpou3BOIHYIO CASAYIOMMX (DYHKITHIA:

— B ) Bar+2,
a)y =x"—3x+8; ny=—g:
0)y =hx—-; e) ¥ = 5cos3x;
B o.2, . —_—
B)}?=x Ex+¢: )K)},-:_‘“;Ex_x&:
X
y =%, 3y = =3)(x*+3),y' ()

5

2. HaiimuTe MpoU3BOIHYIO BTOPOTO MOPSAKA 3aJaHHBIX (DYHKIIHH:
a) v = sinx;

6)y = (5x + 2)%
B) y = 10°7%%,

18



Bapuant — 3.

1. HaiiguTe npou3BOAHYIO CICAYIOMNX (PYHKIIHIA:

a)y =3x*—6x>+5;
=2 *.
6)}r—x+4\u-'x,

x5 —9x245
B)y =——;
&
Bxs—Tx
Ny =—7—;

)y = B+l
Yy 3-2x’
e) ¥ = 2tgbx;

K)y =+8x—7;
3))y = (4x — 1)(4x+ 1),y'(0,25)—7

2. HaiinuTte npon3BOAHYIO0 BTOPOTO MOPSAKA 3aaHHBIX (DYHKIUKA:

4

Ay =x7;
0) v =1+ cosx;
B) ¥ = xlnx.

Bapuanr — 4.

1. HaiiguTte npou3BOAHYIO CIEAYIOMUX (PYHKITHIA:

a)y =x —4x*+9;
5

6) v = 6\,"’5— ;,
B) y = 4x +523
r 2 ]
3xt—x+1
ny =%,

x

g = 37,
Ny =

e) ¥ = 5sinbx;

K)y =+/3x—1;
3)y = (2x+ 1)(2x— 1),y'(3)—7?

2. Haiinure npou3BOAHYIO BTOPOTO MOPSIKA 3aJaHHBIX (DYHKLIMI:

a)y = 2%,

0) v = arcsin

B3| M

El_
B)V =+ 1+ yx

IIpoBepouHbIe 3a1aHUsI U3 MPAKTHYECKOI0 3aHATHA Ne6.

1.

Bapuant — 1.

Brraucnure npeaen ¢ moMoripio mpaswia Jlommrars:

1k x—4x® —3x=18,
C e At

2 1 'v'xz—x+1_
AT 4 —:nx ,
g

3. lll'nx -1 m.

Bapuant — 2.

Brrunciure npeaen ¢ moMoIIbiO TpaBHiIa
Jlonurang:

gex—E azx""
2. lim X
%=1 tgmx !
. FTZ—Z
3. lim, -
x =0 sindx

BapuanT — 3.

BrranciuTe npeaen ¢ moMoIbio MpaBuiia
Jlonurans:

8
x —2x—1
1. lim _
FoTl ptroe
. 1tcosdx

2. lim _—
X cin? Tx
g2E _ 7T
3. lim, ,,———;
0 g —2x’
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1 lim, .y xF 32T +4
. intgx
Bapuanr — 4. 2. lim__x—2=;
=y coslx
. gBX _ IX
Beruncnure npenen ¢ noMomipio mpaBuia 3. lim,

JlomuTans: sin 3x gl

Bapuanr — 1.

1. HaiiTi mpoOMeXyTKH MOHOTOHHOCTH QYHKIUHK ¥ = e — x.
2. HccnenoBaTh Ha SKCTpeMyM QYHKIHIO ¥V = x° — 6x°+9X+3,

x—Ex +Bx—4,

3. Haiitu HanGonblee M HauMeHbIIee 3HaYeHne GyHkun ¥ = 2x7 — 15x° 4+ 24x + 3 ma

npomexytke [2; 3].

4. HaiiTi IpOMEXyTKH BBIMYKIOCTH M TOYKH nepernda QyHkiun ¥ = -x° — 3x° + 8x — 4.

Bapuanr - 2.

2x

1. Haiitu npoMexXyTKd MOHOTOHHOCTH (DYHKIIMH ¥ = -

2. Uccrnenopath Ha SkcTpeMyM GyHKIHIO ¥ = —x° — 3x7424x-4,

3. Haiitn HauGonbIee 1 HaUMeHbIIee 3HaueHue GyHKuu y = 2x° + 3x°
npomexyTke [—1;2].

4. HaiiTi MpOMEXYTKH BBITYKIOCTH M TOYKH Iepernda GyHKIUu

y=x*—10x%+36x* — 100.

Bapuant — 3.

1. HaiiTi mpOMEXYTKH MOHOTOHHOCTH (QYHKIIMHU ¥ = 2xe™.

2. Uccrnenopath Ha SKCTpeMyM QyHKIHMIO ¥ = x° — 3x2-9x-4,

3. Haiitu HanGonblee M HauMeHblIee 3HaYeHne QyHKIMu ¥ = —x° — 3x°

npomexyTke [—2;2].

4. HaiiTu NIPOMEKXyTKH BHITYKJIOCTH U TOUKH Meperu6a GyHKIun y = x~ —

Bapuant — 4.

1. HaiiTi IpOMEXYTKM MOHOTOHHOCTH QYHKIMK ¥ = ex + 1.

—12x— 1 Ha

+9x — 2 Ha

8x% 4+ 18x% — 48x + 31.

2. UccrnenoBath Ha SKCTpeMyM QyHKIHMIO ¥ = —x° + 6x7+15x+1.

3. Haittn HanGonbInee 1 HaMMeHbIIee 3HaueHne QyHKIMK ¥ = x° — 3x% — 9x — 4 Ha NIPOMEXyTKe
[—4:4].

4. HailTu npoMeXyTKH BBITYKJIOCTH M TOUKH repernda GpyHKIuu

y=x*—6x*+12x% — 10.

PacuerHo-rpaduyeckas padora.
Hccnenyiite u moctpoiite rpaduk 1aHHON QyHKIIUH.

Bapuant — 1. y=2x%—6x+5.
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BapuanTt — 2. y=x*—10x*+9.

y=x®—x?-x+3. Bapuanr — 4.

BapuanT — 3. y=—x*+2x*+3.

Tema 4.3. Humezpanvhoe ucuucienue QyHKyuu 00Hou 0elicmeumeibHoil nepemeHHou.
Bonpocsl A9 yCTHOro ompoca mo teme.

CoNo~LNE

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.

20.

Uro sBIsIETCSI OCHOBHOM 3aJ1aueil MHTErpajaIbHOTO UCUUCIICHUS?

Kaxkas pyHKIMs Ha3pIBaeTCs MEPBOOOPA3HON I 3a1aHHON (PYHKITUN?

[ToueMy mpu MHTETPUPOBAHUY (PYHKIIHIA TTOSBIISICTCS TPOU3BOJILHAS TIOCTOSTHHAS?
[Touemy oxHa pyHKIMS UMEET 1IeTyI0 COBOKYITHOCTbh MEPBOOOPA3HBIX?

Kak 3anucath BCIO COBOKYITHOCTh IEPBOOOPa3HBIX (QyHKITHIA?

UTto Ha3bIBaeTCs HEONPEIAECICHHBIM UHTETPAIOM ?

[ToueMy uHTErpan Ha3bIBAETCS HEONPEACIEHHBIM?

Urto o3Hauaer nocrosgHHas C B ONpeeIeHUH HEONPEIeJICHHOTO UHTerpana’?

B uem 3akirouaeTcst mpaBUII0O MHTETPUPOBAHUS BBIPAXKEHUS, COIEPKAIIETO TOCTOSHHBIN
MHOXUTEINb?

B 4em 3akiogyaeTcs mpaBUIIO HHTETPUPOBAHUS alTeOpandecKoil CyMMbl (pyHKITHIT?
Uemy paBeH unTterpani ot nuddepenimana HeKOTOpor GyHKIUU?

Hanummre ocHOBHBIE (POPMYJITBI HHTETPUPOBAHUSI.

Kak mpoBeputsb pe3yibpTaTta HHTErpUPOBAHUSA?

B uem cocTout reomeTpuuecKuil CMBICI HEOIPEISIEHHOTO HHTErpaja’?

Yto Takoe HHTCI'paJIbHbIC KpI/IBHe? Kak onn PacCIoJIOKEHbI APYT OTHOCUTCIIBHO L[pyra? MOFYT JIn

OHH IlepeceKaTbCs?

Yro Takoe onpenesIeHHbI HHTErpa?

CdopmynupyiiTe OCHOBHBIE CBOMCTBA OMPEICIIEHHOTO HHTErpaia.

B uem 3akimroyaeTcs reoOMETpUYECKUI CMBICI ONIPEAEIEHHOTO NHTErpana?

MoskeT 11 1I011a1b KpUBOJIMHEWHOM Tpanenuu ObITh paBHA OTPUILIATEILHON BEIUMUNHE, HYJIIO U
nouemy?

Kaxkue nHTerpasisl Ha3bIBalOTCSI HECOOCTBEHHBIMU?

HpOBequHble 3alaHusl U3 MPAKTHYECKOI'0 3aHATUA Ne7.

Bapuant — 1.

Haiinure HeonpeneneHHbI HHTErpat:

a) MCTOAOM HCITIOCPCACTBCHHOI'O HHTCTPUPOBAHU:

—

1) [(2 - 3x%)dx; 2) [ (& — Y2 dx.
0) METOZIOM ITOJICTAHOBKH:
1) [(x*+ 1) x*dx; 2) [ 5% dx.

B) METOJIOM MHTEIPUPOBAHUS 10 YACTSIM:

1) [(4x — 1)e¥dx; 2) [(3 — x)cosxdx.

Bapuant — 2.

Haiinure HeonpeneneHHbIi MHTErpat:

a) METOJIOM HEMOCPEACTBEHHOT'O UHTETPUPOBAHMUS:
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1) [(4+=—x)dx; 2) [(7x — VP dx.
0) METOZIOM ITOJICTAHOBKH:
1) [Tdx; 2) [ =

x SV )

B) MCTOJOM UHTCTPUPOBAHUS 1O HACTAM:

1) [ 5xe®dx; 2) [(6x + 1)cosxdx.

BapuanTt — 3.

Haitnure HeonpeaeneHHbIN HHTETpal:

a) METOIOM HEIOCPEICTBEHHOT'O HHTEIPUPOBAHHSL:
1) JC ~D)dx; 2) f(5 — sinx)dx.

0) METOZIOM ITOJICTAHOBKH:

1) [ 222 gy 2) [ 25 xd,

x

B) METO/IOM MHTEIPUPOBAHUSI [0 YACTSIM:
1) [ 2xsinxdx; 2) [ 3xedx.

Bapuant — 4.
HaiinuTe HeonpeneneHHbli HHTErpall:

a) MCTOJOM HCIIOCPCACTBCHHOI'O HHTCTPUPOBAHUSA:
E= -3
1) [(sinx + - — x)dx; 2) [(17x — 4 — )dx.

0) METOZIOM MOJICTAHOBKH:
1

1)_|"xe_axzdx; 2)_r ——dx.

XMt x

B) METOJJOM HHTEIPUPOBAHHUS 10 YACTSM:
1) [(2 — x)e*dx; 2) [(6x — 11)cosxdx.

Pacuyerno-rpadguyeckas pabora
Boruucnure niomaas GUrypsl, orpaHUuYE€HHON JIMHUSIMU. BBIOTHUTE PUCYHOK.

Bapuant — 1.

w N e
e
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BapuanTt — 3.

1.
2.

3.

y=x"—2xx=2;x=4; y=0.
. T
y=singx=—5x = 3;v=0.

y=x+2;y=x+4

Bapuanrt — 4.

1. v=—x%4+ 4x;x = 2; vy =0

T T
¥ = €OSX; X =—E;x=g;}==ll

3. v=xt y=x+2.

Tema 4.4.
Ooviknoeennbvle oughhepenyuanvnovle ypasHeHus.

BOl'lpOCbI AJIs1 YCTHOIroO ompoca mno teme.

1.
2.
3.

No ok

®

9.

10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

Kakoe ypaBHeHue Ha3biBaeTcs qudepeHImanibHbIM?

Kakas ¢yHKIms Ha3pIBaeTCs pemeHueM JudepeHnaIbHOro ypaBHEHUs ?

Kakoe peurenue nuddepeHmanbHOro ypaBHeHUS Ha3bIBACTCS OOIIMM M KaKOE€ HAa3bIBAETCS
YaCTHBIM?

KaxoB reomerpuueckuii cMbICI OOIIETO U YaCTHOTO pelieHui nuddepeHuanibHoro ypaBHeHus ?
Moxet mu quddepeHnranbHoe ypaBHEHHE UMETh KOHEYHOE YHCIIO PEIICHU?

Yro Takoe nopsAaok qudQepeHInanbHOro ypaBHEHHs U KaK €ro ONpeeuTh?

CKOJIbKO MOCTOSIHHBIX HHTEIPUPOBAHUS UMEET ob11iee penieHre qupdepeHInalbHOT0 ypaBHEHHS
IIEPBOTO, TPETHETO MOpsAIKa?

Kaxk mpoBeputh, npaBUIILHO JIM HAWIEHO petieHne qudepeHnanrbHoro ypaBHeHus?

YeMm ornuaercs auddepeHnnanbHoe ypaBHEHHE OT alreOpanyeckoro ypaBHeHus ?

HazoBute n3BecTHbie BaM TUIIBI AU GEpeHIINATbHBIX YPABHEHHH.

KakoB o6muit Bun auddepeHnnanbHbIX ypaBHEHUH IEpBOro NOPsIIKA € pa3ieeHHBIMU U
pa3aeNAoIUMUCS TEPEMEHHBIMU?

Kak pemaercs ypaBHEeHHUE C ¢ pa3Ji€IEHHBIMY IIEPEMEHHBIMU ?

Uem oTiinyaeTcs ypaBHEHUE C pa3JIesIIOIIMMUCS TEPEMEHHBIMU OT YPAaBHEHUS C pa3/IelIeHHBIMU
nepeMeHHbIMU? Kak pa3fenstor nepeMeHHble?

KaxoB anroputm perieHus: ypaBHEHUS C pa3JIeNsIFOIIMMUCS TEPEMEHHBIMU?

B uem 3akmrouaercs 3anaua Komm? KakoB ero reoMeTpu4eckuii CMbICH?

KaxoB o6muit Buj nuHeiHbIX 1uddepeHanbHbIX ypaBHEHUN IEPBOrO MopsiaKa’?

Kakumy BeMYMHAMU SIBIISIIOTCS M OT YeTO 3aBUCAT KOI(D(UIIMEHTHI P U ( B JIMHEHHOM
mudepeHnnaTIbHOM ypaBHEHUH TIEPBOTO TIOpsIKA?

C nmoMo1IbI0 KaKoi MOJICTAHOBKY pelraercs: JuHelHoe auddepeHnnanbHoe ypaBHEHUE IEPBOTO
MOPSAJIKA U K KAKOMY YPaBHEHHUIO CBOJIUTCS €0 penieHue?

Kakoit Bz numeet npocreiiiee nuddepeHaibHoe ypaBHeHHe BToporo nopsaka? Kak oHo
pemaercs?

Kak onpenensiercs 1 Kak 3alMchIBaeTCs B 001IEM BUJIE TMHEHHOE OJTHOPOTHOE
muddepeHIaIbHOoe ypaBHEHHE BTOPOTO MOPSIIKa ¢ MOCTOSSHHBIMU KO3 UineHTamMu?

Urto Takoe XxapaKTepUCTHUECKOE YpaBHEHHUE?

IIpoBepounblie 3aaHus U3 NPAKTHYECKOro 3aHATHA Ne§.
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Pemnre mudpepennmnanbapie ypaBHEHHUS.

Bapuanrt — 1.

1. E:d_x:

dx x-—1
2. v =x,eciuy = 0nopux= 2;
3. (14 x¥)dy = 3x%ydx.

Bapuanr - 2.

1. e¥dx = 2ydy;
2. 2ydx =(1+x)dy,ecmn y(1) = 4;
3. (1+ x?)dy-2xydx=0.

Tema 4.5. Teopusa paooe.

BOl'lpOCbI AJIs1 YCTHOIr0O ompoca mno teme.

JlaiiTe onpeaeneHye YucaoBoro psa.
Uro sBisieTcst cymMMmon psiga?
Kakoii psig Ha3bIBaeTCs cxoasmumMmcs (pacxoasmumes)?
HazoBute cBoiicTBa CXOAAIMMXCS PSIIOB.
ChopmynupyiiTe HeOOXOIUMBIN MPU3HAK CXOJUMOCTH Psa.
HazoBute noctaTo4yHble NpU3HAKU CXOJAUMOCTH PSAAOB C TOJOKUTEIbHBIMHU YJICHAMH.
B uem 3akmrouaercst npu3HaK CpaBHEHUs?
ChopmynupyiiTe mpusHak cxoaumoctu Janambepa.
B uem 3akmouaercs npusHak Kol v nHTErpanbHbIN NpU3HAK?
. B uem oTnnume 3HakonepeMeHHOro psja oT 3HaKo4depeayrouerocs?
. [aiiTe onpezaenenne abCOMOTHO CXOAALIETOCS PsiJia U YCIOBHO CXOJAIIErocs psa
. Chopmynupyiite npusHak JleiiOHMIIa O CXOUMOCTH 3HAKOIIEPEMEHHOTO PA/Ia.
. IlonsiTvie cTeneHHoOro psja.
. Pap Teinopa.
. Pan Makinopena.

ROoo~NoGO~LNE

el el el
O WNRERO

IIpoBepounble 3a1aHUs U3 PAKTHYECKOr0 3aHATHS N9 .
Uucnoseie psiapl. [Ipusnak Jlamambepa.
Bapuant — 1.
. 1
1. HaiinuTe 4 nepBbIX WwieHa psija 10 3aJJaHHOMY OOILEMY WIeHY i, = i
(2n A
2. Haiimute dpopmyiy o0IIero wieHa psja:
3,5

)1+ o+ o+
0) s

3
7

=]
+24

o m  2n
3. Ucnons3ys npusHak Jamambepa, uccieayiTe CXOAUMOCTb PSAa Zn=q P

Bapuant — 2.

o n+l
1. Haiinute 4 nepBbIX WwieHa psja 10 3aJJaHHOMY OOILEMYy WIeHY i, = ey
(2n— s

2. Haiioute dhopmymy o01iero uiaeHa psijia:
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REVE VS

4, 7,10
0) 2 + . + o + -
o w 5"
3. Hcnonw3ys npusnak JlanamGepa, MCCIemyiiTe CXOQUMMOCTD PANa =y =
BapuanTt — 3.
o 3n+2
1. Haiinute 4 nepBbIX wieHa paja MO 33JaHHOMY OOLIEMY WIeHY @, = GnonzT
Lan— & T
2. Haiinute Gpopmyiy o01ero uwieHa psja:
1,3 ,5 7
a);+;+;—|— E’
2,4 ,6 , 8
6)E+;+E+E"'
m
3. Ucnons3ys npusznak [lanambepa, ucciaenyiTe CXoIuMOCTh psiaa E:f:lm.
Bapuanr — 4.
. 3n+1
1. Haiinute 4 nepBbIX WwieHa psaa 10 3aJaHHOMY OOILeMy WIEHY i, = e —
I\?‘! ’ =

2. Haiinmute Gpopmyiy o0Iero wieHa psja:
1 1 1 1

a) ot
2 4 =] 1&

)ttt

9

Ei"l.
v ==

3. Ucnonb3ys npusHak Janambepa, uccieayiTe CXOAUMOCTb P L=y =
[Tpusznak Jleitbununa. [IpomexxyTok cxomqumoctu. Psg MakiiopeHa.

Bapuant — 1.

1. Wcnonb3ys npuszHak JleitOHuU1A, UCCIIETyHTE CXOIUMOCTh 3HAKOUEPEAYIOIIETOCS psiia:

) Zin ()"
6) Tima (~1)™*

At
&

i ||_~| o |_"l

m
o X
2. Haiiute MPOMEKYTOK CXOMMOCTH CTEMEHHOTO PANA Lumeq ey

3. Pasnoxute B psag Maknopena gpynkuuto f(x) = In(1 + 5x).
Bapuant — 2.

1. Hcnonb3ys npusHak JleiOHuIIa, HcCIeqydTe CXOUMOCTh 3HAKOUEPEAYIOIIErocs psa:
Q) T (-1
dn—1
6) L= ()"

1
n-3"°

m
9] X
2. Haiigure mpoMexkyTOK CXOJMMOCTH CTENEHHOTO PANA Jum=q -
X
3. Pasznoxwute B psix Maknopena ¢pyukmnuio f(x) = cos >

Bapuant - 3.

1. Hcnonb3ys npusHak JlelOHMIIA, HCCIEeTYHTE CXOAMMOCTh 3HaAKOUYEpe Ty OIIerocs psaaa:
oo ntl1, "
a) anl[_lj en—1’
1

0) L (D"
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o oo n" n
2. HaI/II[I/ITe IMPOMEIKYTOK CXOANMOCTHU CTCIICHHOTI'O psaa En =1 X

3. Pasnoxwure B psag Maknopena ¢pynkiuio f(x) = e*.
Bapuanr — 4.

1. HUcnonb3ys npusHak JleiOHuIa, nccaeayinTe CX0IMMOCTh 3HAKOUEPEIYIOIIEeTocs psija;
1

a) Zi= (D" o

In+1’

1
6 oo —1 nt+l | _
) Zn—l[ ] 1:4?2—1}:
P
2. HaI/Il[I/ITe IMPOMCIKYTOK CXOOANUMOCTHU CTCIICHHOTI'O psia E::::LT}H"
LW -3

3. Pasnoxute B psag Maknopena Gpynkuuto f(x)sin5x.

Paznea S.
YucjaeHHbIE METObI.

Tema 5.1.
Ilpubnusicennoe gvluucieHue onpeoeleHHbIX UHMeZPAai0s.

BOl'lpOCbI AJIs1 YCTHOI'0O ompoca mno teme.

Kakoe uncino Ha3biBaeTcss NpUOIMKEHHBIM?
Yo Ha3bIBaeTCs UCTUHHON MOIPEIIHOCTHIO U UCTUHHOMN a0COIIOTHOM MOTrpeIHOCTbIO?
Uro Ha3biBaeTcs rpaHuliell aOCOIOTHOM MOrPEIHOCTH?
Kakue nudpsl npuOInKeHHOro YKciia Ha3bIBalOTCsl BEPHBIMU?
Kakne mudpsl mpuOIMKEeHHOTO YUCIIa Ha3bIBAIOTCSI COMHUTEIbHBIMA?
Cdhopmynupyiite npaBuiio 3anucu NpuOIKeHHbIX dncen. [IpuBeanTte npumepsl.
Kak okpyrastores npuliamkeHHble yncia?
Uro HazbIBaeTcs TpaHuLiell aOCOIOTHOM MOTPENIHOCTH MPUOJIMKEHHOT0 Yncia?
Uro Ha3bIBaeTcs rpaHULIell OTHOCUTEIBHON MOTPEUIHOCTH MPUOIMKEHHOTO yncna?
0. Ilepeuncnure npaBuiia 1eHCTBUIA ¢ MpUOIMKEHHBIMU yncnamu. [IpuBeaure npumepsl.
1. ®opmynsl IPSIMOYTOJIBHUKOB.
12. ®opmyna Tpanenui.
13. CrtocoOb1 BeIYHCIIEHUST 20COMIOTHON TIOTPEITHOCTH TP YHCIICHHOM WHTETPUPOBAHUH.
14. ®opmynbl npuOAMKEHHOTO U EepeHIMPOBaHNS, OCHOBAHHBIE Ha UHTEPHOJISLIMOHHBIX
dhopmynax HerotoHa.
15. Crioco6b! BBIYMCIIECHHUS IOTPEIIHOCTH B ONIPEIEICHIH TPOU3BOIHOM.
Tema 5.2.
Ipubnusicennoe pewrenue ouggepenyuanvuvlx ypasHeHuil.

RBooo~NoOwNE

BO]’[pOCLI AJIs1 YCTHOI0 onpoca 1mo temMme.

1. Merop Ditnepa u HaxoXIeHUE 3HaAYCHHUS (PYHKIMU C UCIIOJIBb30BAaHHEM MeTo1a Diiepa.
2. TloHsiTHE MHTETPATBHON KPUBO.
3. TlocTpoeHne HHTErpabHOM KPUBOH.

1.2.1 ®opmbl utorosoii arrectauuu no [NICC3 npu ocBoeHun y4eGHON AUCHUNIMHBI

WTOrOBBII KOHTPOJb OCBOEHHBIX YMEHUH M YCBOEHHBIX 3HaHMW 1o aucuummHe EH.01
DJeMeHTHI BhICHIEH MaTeMaTUKU OCYUIECTBIIsETCS B (hopMe IK3aMEeHa.

1.2.2 Opranu3auus KOHTPOJISI U OLEHKU OCBOEHHS IIPOrpaMMbl Y4eOHOM TUCHUTIITHHBI

K sk3ameny gomyckaeTcsi 00y4arouuiics, n3y4nBIINA TEOPETHUYECKYIO YaCTb.
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2. KoMIu1eKT MaTepuAaJioB sl OlEHKH OCBOCHHbIX YMEHHMd ¥ YCBOCHHBIX 3HAHUI 10 y4eOHOi
aucuunanne EH.01 JjemenTsl Boiclieii MATEMATUKH

2.1 3apanus AJs IK3aMEeHYIOIIUXCS

OuenuBaeMble yMEHHUS:

- BBIMOJHATH ONEPALMK HAJl MaTPUIIAMU U PelIaTh CUCTEMbI IUHEHHBIX YpaBHEHHUI;

- pelaTh 3aJa4uu, UCIOIb3Yys YPaBHEHHS MPSAMBIX U KPUBBIX BTOPOTO MOPSIKA HA TIOCKOCTH;
- TPUMEHSATHh MeToibl MU HepeHIINATbHOTO U UHTErPAIbHOTO UCUHUCIICHHUS;

pemath audepeHnaNbHbIe YPAaBHEHHS; TOJIb30BAaThCS MOHATHAMU TEOPHHM KOMIUIEKCHBIX
9HCell.

OuenuBaeMblie 3HAHUS:

- OCHOBBI MAaTEMaTUYECKOI'0 aHAIN3a, IMHEHHON anredphl U aHAIUTUYECKON FEOMETpHH;

- OCHOBBI U (epeHINaTBHOTO U MHTETPaIbHOTO UCUUCIICHMS,

- OCHOBBI TEOPUH KOMIIJIEKCHBIX YHCEIL.

2.1.1 3aganus TeopeTH4ECKOM (TECTOBOI) YaCTH

B kayecTBe NOATOTOBKH K )II/I(l)(l)epeHIII/IpOBaHHOMy 3a49€TYy, IK3aMEHY NUCHUILJIMHE Oﬁy‘laIOlIII/IMCﬂ
npeajaaraercd TeCroasg M NPpaKTHIECKas 4aCTHUu

Tema MaTpuubl ¥ 1eldiCTBUS HA/I HUMH.

4 1
1. Ecmm matpuna 4= > _3 , TO MaTpuna 54 uMeeT BHUI:
24 10
a)
-12 -30
20 5
b)
-10 -15
-20 5
c)
-10 -3
B 1 0 4 2 1 -1
2. Ecm marpuniei A= 3 1 2| u B={3 0 1 |, t0oMmarpuna 24+ B umeer BU/I:
-4 1 2 5 2 -3
4 1 7
a)| 9 25
-3 4 1
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-4 1 -7
b) | 9 1
-3 1 2
-1 8 4
c)|-3 1 -2
4 1 0
4 1 7
Jna matpunet A=| 9 2 5 yKa3aTb CyMMY 3JIEMEHTOB, PACIIOJIOKEHHbIX Ha TJaBHOH
-3 4 2
JuaroHajin
a) 6
b) 10
c)8
4 1 7
Jnsg matpusl A= | 9 2 5| ykazarb CyMMYy 2JIEMEHTOB, PACIOJIOKEHHBIX Ha OOOYHON
-3 4 2
JMaroHaIn
a) 6
b) 10
c)8

[Tpu ymHOXeHNH MaTpuIsl 4 Ha MaTpuiy B m0ommKHO coOMoaaThes ycioBue:

a) YHCIIO CTPOK MaTpUIBl 4 PaBHO YMCITY CTPOK MaTpuisl B
b) umcno cTpok MaTpuibl 4 PaBHO YKHCITY CTOJIOLOB MaTpuibl B
C) YHCIIO CTOJIOIIOB MAaTpHUIbl 4 PaBHO YUCITYy CTPOK MaTpuibl B

KBagpaTHast MaTpuLa Ha3bIBa€TC OUACOHANLHOU, €ClU:
d) 9JIEMEHTBI, JIS)KAII[Fe Ha TIaBHO JIMarOHAId PaBHbI HYIIIO

b) QJICMCHTBI, HC JICXKAIINC Ha TJIaBHOM JUaroHalIn PpaBHBI HYIIO
C) QJICMCHTHI, JICXKAIIIKMEC Ha MOOOYHOM JAUaroHajii paBHbI HYIIIO

1 4 5

IIpu xakom 3HaueHun o omnpenenurens |0 4 2 |paBeH HyIIO
0 0 2a-

a)2

b)12

c) -2

Ecnu moMeHsITh MecTamMu IBE CTPOKH (71Ba CTOJIONA) KBAAPATHON MATPHIIBI, TO ONPEIACIIUTENb:
a) He U3MEHUTCS

b) craneT paBHBIM HYIIIO
C) _LIOMEHSET 3HAK
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-1 2 0

9. Yemy paBeH MuHop M ,, onpenenurens |3 7 -
5 4 2
2) 4
b) O
¢ 11
-1 2 0
10. Yemy paBen muHop M ,, onpenenurens |3 7 -
5 4 2
a) 4
b) -2
c) O
-1 2 0
11. Yemy paBHO anreOpandeckoe fononHenue A, onpexenurens |3 7 -
5 4 2
a) -4
b) O
c) -11
-1 2 0
12. Yemy paBHO anreOpandeckoe nomonHenue A, ompexenurens |3 7 —
5 4 2
a) 4
b) -2
c) O
3X-y=5
13. Yemy paBeH I7IaBHBIN OMPEIETUTENh CHCTEMBI YPaBHEHUH <—2X+ Yy +2Z =0
2X—y+4z=15
a) -5
b) 6
c) 5

2 0 1 2
14. Ecnu matpunbl 4 = { j u D= ( ], TO ompenenuTenb MaTpullsl 4- D paBen:

3 -4 -2 0
a) -32
b) 32
c) -16
-3 -2 1 0
-2 1 4
15. Haiiti MUHOp /1711 27IEMEHTa a 5, ONpeAeTIuTens A = 0 1 2
3 1 -1 4

a)2
b) 20



c) -20

-3 -2 1 0
2 -2 1 4
16. Haiitu anreGpanyeckoe 10MOIHEHHE UL DIEMEHTA @ 5, OLpeAenuTens A = 4 0 1 9
3 1 -1 4
a)2
b) 20
c) -20
-4 0 1
17. Haiitn MuHOD 14 DJIEMEHTA d ,, onpeAennutens A=2 -1 3
3 2 2
a) -8
b) 8
c) -5
-4 0 1
18. Haiitu anreGpanyeckoe AONOJHEHHE JUI 2JIEMEHTA a ,, onpeaenutens A=[2 -1 3
3 2 2
a) -8
b) 8
c) -5

KpI/ITepI/ICM OLICHKU SBJIACTCA YPOBCHb YCBOCHUA 06y‘laIOIJ_II/IMC$I Marepuaia, mpeaAyCMOTPECHHOT'O
nporpaMMoﬁ AUCHUIITIMHBI, YTO BbIPAKACTCA KOJIUYCCTBOM IIPABUIIBHBIX OTBETOB Ha IMPCHAIOKCHHBIC
TCCTOBBIC 3a/laHU.

IIpu BepHBIX 0TBETAX HA:
60% TecTOBbIX 3a1aHui — o1leHKa 3 (YIOBJIETBOPUTEIHLHO);

75% TecTOBBIX 3aJaHUIl — OlIeHKa 4 (XOpOoILIO);
95% TecTOBBIX 3ajaHUil — OIIEHKA S(OTINYHO).

2.1.2 3agaHus NPaKTHYECKON YaCcTH
IIpakTHYeckoe 3aHATHE
Tema: MaTpuubl 4 1eiicTBUS HAJl HUMM.
eab npakTHyeckoi padoThHI:

3aKpenuTh yMEHHE peliaTh MaTpULIbI
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MarepuajibHO — TEXHHYECKOEe OCHAllleHHe pado4yero mecra:
1.Meronnueckue yka3zaHusl.
2.Y4eOHast U crieualibHas JUTeparypa

®opMa KOHTPOJISI 3HAHMIA: PElICHUE 33/1a4, CAMOCTOSATENIbHAs paboTa

Coaep:xkaHue M NOCJI€10BATEJILHOCTH BbITIOJHEHHSI 3aaHH i

o 3 7 4 1 0 2 4 2 1
1. BoInoaHUTH ASUCTBUS HAJ MATPULIAMH A4 = ,B= ,C= :
15 2 6 4 3 7 3 5

A+B-C;
3A+2C-6B
1. BBIYKCIUTH MPOU3BEACHHE MATPHII:

11 2 5
1) 4= % B = ,
% 6 3 8
2. BuIMOTHUTE ACHCTBUS HAJ MaTPHUIIAMHU:
-3 -2 -3 2 4 6 -1 2
A= B= C= D= .
5 1 -1 4 2 -3 0 -4
1) D?; 2)B3 3)4%-C, 4)C?+B; 5 A°+B*-C;

3. BBIYHCTUTH ONpeIeINTeNIn BTOPOTO MOPSIIKA:

-3 11
1) ;
4 -8
4. Breruuciante OIIPEACIINUTEIIN TPETHETO MOPAJIKA:
3 7 1 219
) |2 9 o0f 2) |7 8 35
-2 -1 3 00 0
1 4 -2 5 3 -5
3) |0 3 =3[ 4 5 4 |
21 -2 -2 3 -1

5. PemuTh ypaBHEHUS:

G|
1 Vx|
6. Haiitu marpuiry, oOpaTHyrO TaHHOM:
4 7 2 -6 o2
Da=| ; 2) 4=| ° I 3)4=| 3 0 4f;
-3 5 7 -5
-2 1 3
CamocrositeibHas padora
BapuanT 1.
. 3 7 4 1 0 2 4 21
1. BbInogHUTD AEWCTBUS HAJl MaTPULIAMH A = ,B= ,C= :
15 2 6 4 3 7 3 5
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A+B-C;
3A+2C-6B
2. BBIUMCIUTH MPOU3BEICHNUE MATPHIL:

vl o)

34
2, GJrla 5
B 40 - Ao B

-1 4 2 2 6 -3
3) 4=|3 5 1 [B=|1 7 -1}
2 1 -1 30 2

3. BBIMOTHUTH NEHCTBUS HA/ MATPHUIIAMU:

2 e 9o )

1) D?; 2)B% 3)4°-C; 4)C*+B;, 5 A°+B*-C;
6) 4-C-B* T7)(4-C)-(B2+D) 8)(24+D).

4. BpUUCIUTH OMPEICTUTETN BTOPOTO MOPSIIKA:

3
12 -4 13 41 3 7 5 37 27
1)‘7 5 | 2)‘0 2[ Vs 7} Yo of S)SA |
Al4
Vo3l -3 11, o [15 -3]. o |-22 3
% %

5. Berauciauth OIIPEACIINTEIIN TPETHETO IMOPAJAKA:

3 7 1 2 1 9
) |2 9 of 2) |7 8 3]
2 -1 3 000
1 4 -2 5 3 -5
3 |03 -3 4 |5 4 ML
21 -2 2 3 -1
1 3 2 3 21 17
5 |2 6 2| 6 |0 5 5|
1 -3 -2 00 2
2 2 -1 2 1 -3
7 |7 -1 12 8 |-1 8 -3}
01 -2 1 -1 -3

1 3 -5 4 3 -5
9 |5 9 ¥ 10 |5 4 |
-3 0 -1 —2 0 -2
0 -2 1 4 -3 7
1) |-3 % 6 12) |2 1 -2
19 - -1 5 3

6. PemuTh ypaBHEHUS:
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2
1) Vrox =0;
1 Jx
X x 1 x -2 2
2) 1 -11(=0; 3 1 x -1|=0
4 2 1 1 -1 1

7. Haiitu matpuiry, oOpaTHYIO JTaHHOM:

4 7 2 —6 152
1)A=(_ J;Z)A:[_ _J;3)A: 3 0 4];
-3 5 7 -5
-2 1 3
1 3 2 5 -1 0
4) 4=|-4 5 1|; 5) 4=|3 2 -4]|.
3 4 1 2 1
Bapuanr 2.
. 37 4 10 2 4 2 1
1. BrIMOTHUTH ACHCTBUS HAJ MaTPUIIAMH Az( }B:( j,c =( j:
15 2 6 4 3 7 35
A+C-B
A+2B-3C

2. BBIUMCITUTH MPOU3BEIACHNE MATPHIL:

1) 4= —53 —42}32(_24 —39}

- 25 | p_ .
2) A= 1 13 }B—(SJ,

50 25
1 5 -2 2 5
3) 4= 2 1 0 |B=|-1 2|.
-3 1 -2 -3 1

3. BBIOTHUTH NEHCTBUS HA/I MATPHUIIAMH:
-3 -2 -3 2 4 6 -1 2
A= ;B = ;C = ;iD= .
P L5 B T G LS P
1) D?; 2)B% 3)4°-C;, 4)C*+B;, 5 A°+B*-C;
6) 4-C-B* T7)(4-C)-(B2+D) 8)(24+D).

4. BpUUCIUTD OMPEICTUTEN BTOPOTO TOPSIIKA:

3
12 -4 13 41 3 7 5 37 27
1)‘7 5 | 2)‘0 2[ Vs 7} Yo of S)SA |
Al4
Yol -3 11, o [15 -3]. o |-22 3
% %

5. Berauciauth OIMPECACIINUTECIIN TPETHCTO MOPAJIKA:
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) |2 o 2) |7 8 35}
-2 -1 3 00 O
1 4 -2 ) 3 -5
9 |03 -3 4 |5 4 K|
21 -2 -2 3 -1
1 3 2 3 21 17
5) 2 6 2 [ 6) 0 5 524
-1 -3 -2 0 0 2
2 2 -1 2 1 -3
7 |7 -1 12 8 |-1 8 -3}
0 1 -2 1 -1 -3
4 3 -5 1 8 -5
9 |5 9 ¥ 10 |5 4 Y|
-3 0 -1 -2 0 -2
0 -2 1 4 -3 7
m 3 ¥ o6 1 |2 1 -2
_ _3 -1 5 3
19 -3
6. PemuTh ypaBHEHUS:
Jx 12
l) X X :01
1 Jx
x* x 1 x -2 2
1 -11|=03 |1 -1|=0
2) ) *
4 2 1 1 -1 1

7. Haiitu matpuity, oOpaTHyIO JaHHOM:

-1 5 2
1)A:(_;1 ;);Z)A{_?2 _EJ;B)A= 3 0 4;
-2 13
1 3 2 5 -1 0
4) A=|-4 5 1|; B) 4=[3 2 -4,
3 42 1 2 1

IIpakTHYeckoe 3aHATHE

Tema: KonTpoabHasi padora Ne 1 no teme «BexTopHas anredpay»
eab npakTHyecko padoOThHI:

3aKpenuTh 3HaHUA U YMEHHU 1o TeMe «BekTopHas anredpay
MarepHnanbHO — TEXHHYECKOE OCHALICHHEe pa0o4ero Mecra:
I.Meroanueckne yka3aHusl.

2.Y4yeOHasi U crienualibHas JUTeparypa

@®opMa KOHTPOJISI 3HAHMIA: KOHTPOJIbHAs paboTa
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CoaeprxaHue M 10CJI€10BATEIbHOCTD BBINIOJIHEHHS 3aJaHUI
Bapuanm 1

8 7 3
4 -1
1. Haiinute Matpuily oOpaTHyIO JaHHOMU, eciu: a) A = ( 3 }; 0)A= (13 12 1l]).

0
11 10 7
2 0 4
2. Jlns onpenenurens|Al = |—1 7 0| waiigure: a) A, Ay, 0) Moy, M,,.
o 5 2
2 -1 0
3. BoluuciuTe paHr Matpuiel A= g jj: _;L
-6 3 —2
4. Pa3noxure ONpeNesUTeNb MATPHIILI IO JIEMEHTAM TIEPBOTO CTOJIONA M BBIYMCIIUTE €T0:
1 -1 -2
IDI=(1 2 -2|
2 3 =5

2x+3y =7

dx— Sy =2

6. JlaiiTe onpeeneHne COBMECTHOM CHCTEMbI IMHEWHBIX alTreOpanvecKux ypaBHEHHH.
2x + y—z =5

7. Pemmre cuctemy ypaBHeHui o Mmerony Kpamepa {x —2y+3z=-3
Tx+y—z=10

5. Pemure cucremy ypaBHeHuii no Mmerony Kpamepa {

8. Jlanbl BekTopE!: a {7;—4,2},8 {—5,6,1}. Haiiaute KoopAMHATHI BEKTOPOB: ¢ = 3a, d=2a+ 48,
e=98—2a+c.

9. 2. Haiigute koopauHATHI TOYKU A, Haxoasmieics Ha paccrosaue 10 equaun ot Touku B (8;6), ecu
TOYKa A JIS)KHUT Ha OCH aOCITHCC.

10. 3. Haiinure niuHy cpeaHeit IMHUU
tpeyroipanka ABC, ecit AC ocHoBanue Tpeyroipauka u A (-2;9), B (-8;-3), C(4;5).

Bapuanm 2

3 —4 5
-7 9
1. Haiinute MaTpuily oOpaTHYIO JaHHOM, eciu: a) A = ( ); 0)A= (2 -3 1 )

3 —4
3 -5 -1
2 0 4
2. lnsa onpenenurens|Al = |—1 7 0| madigure: a)Ass,Ag.; 6) My, M., .
0 5 2

0 2 2 4
3. Beruncnute paHr MaTpuiel A = ( 1 2 3 ?)
-2 —4 —6 3
4. Pa3znoxurte onpeaenuTeNb MaTPUIIbl IO AJIEMEHTaM IIEPBOro CTOJI01Aa U BEIUMCIIUTE

1 & 1
ero:|D|=1{2 1 3
5 4 -1

2Zx+ 5y=3

5. Pemure cuctemy ypaBHeHuit no Mmerony Kpamepa { 4x+10y = 6
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6. [laliTe onpeneneHue HECOBMECTHOM CHCTEMBI TMHEHHBIX anreOpandecKux ypaBHCHHH.

Sx—y—z =0

7. Pemure cuctemy ypaBHeHuit mo Mmerony Kpamepa § x + 2y + 3z = 14
dx+ 3y + 2Zz2=16

8. Jlansl BexTophl:a{7; —4; 2}; B {—5,6,1}. Haiinute KoopanHATHI BeKTOpoB:C = —2B,d = 3a + 5,
E=78—d+ 28
9. Haiinure koopauHaThl TOUKH A, Haxoxsmieics Ha pacctosaue 10 equnui ot Touku B (8;6), ecnu

TOYKa A JIS)KUT HA OCH OpJAMHAT.
10. Haiigure mauny cpenneit muaun tpeyroiasauka ABC, eciim AC  ocHoBanue Tpeyronbuuka u A(-6;3),

B (4,9), C (2,-3).

IIpakTHYeckoe 3aHATHE

Tema: [IpoBepka ymeHUI1 1 HABBIKOB 1O TeMe «MeToa KOOpAHHAT Ha MIIOCKOCTH

eab npakTuyeckoii padoThI:

[IpoBepuTh yMEHMS M HABBIKU PELICHUS 3a7a4 110 TeMe «MeToJ KOOpAUHAT Ha IIOCKOCTH
MartepuaJbHO — TEXHHYECKOE OCHALLIEHUe padovero mecra:

I.Meroanyeckue yka3aHusl.

2.Y4eOHasi U crielualibHas JUTeparypa

®dopma KOHTPOJIS 3HAHMI: KOHTPOJIbHas paboTa

Conepma}me M N0CJIe0BATEIbHOCTDh BBINOJHEHHUS 3aJaHUil

Nel

Haiitn xoopanHatel cepennHbl otpe3ka AB, ecin

1) A(-2,2), B(2,0). 2) A(0,2), B(7,5).
Ne2

Jlanbl BekTOpHI a,6,¢. Haitn a +6, a —3¢, 2a —6 + 3¢, ecnu

1) da(2,-5), (2,1, ¢(0,3) 2) d(2,-3),6(0,4), c(6,-3).
Ne3

Han AABC. Haiitu

1) ypaBHeHue ctopoHbl AB;

2) ypaBHeHUE IpsIMOH, mapaienbHoi ctopone AC;

3) ypaBHenue BeicoThl AK, ecin
1) A(-3,2), B(-2,7), C(2,3). 2) A(0,3), B(4,7), C(5,5).

Neq.,
Haiit koopiMHaTBI BepIIH, POKYCOB U SKCIIECHTPUCHUTET JIJIs
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2 2 2 2
runepOoIbL: Y o, smnca; —— + 2 =1,
64 b 4

36

Ne5
Haiiti KocHHYyC yIiia MeX1y BEeKTOpaMHu d,d, eClH

1) @(2,2,-1), (~3,6,6). 2) @(2,-51), §(314).
HpaRaneCRoe 3aAHATHUC

Tema: BbIuMc/IeHHE MHTErpajia
eab npakTuyeckoii padoThi:
[IpoBepuTh YMEHUS BBIUUCISTH IEPBOOOPA3HBIE M HEOIPEIEICHHbII HHTErpal

MarepnaabHO — TEXHHYECKOE OCHALIleHHe padoyero mecra:
I.Meroauyeckue yka3aHusl.
2.Y4eOHasi U crieualbHas JUTeparypa

dopma KOHTPOJIS 3HAHMIA: TPOBEpOYHast paboTa
Conep:xkaHue M NOCJI€10BATEJIbHOCTH BHITIOJHEHHSI 3aaHH

Bapuanr |

. . flx]=2+—
1. Haiigure oOmuii BUI nepBoOOpa3HbIX s yHKIIUH =1,

2. Jlnsa pyukiuu f HaiiinTe nepBooOpas3Hyto, rpadguk KOTOPOU MPOXOAUT Yepe3 TOuKy M:

flx)=sin2x,M(0,1)

3. BBIUMCTUTH HEOpeIeIeHHBI HHTETrPaJL:

4 .
2) jxdx; 6) J-smxcix.
6){ cos:?xdx; Z)Ixz~e3xdx;
4 +sin 3x
Bapuanr |11
L —— - 2
1. Haiinure oOmmii BuI epBooOpa3HbIX AMis (HyHKIIUU cos"2x sin"3x

2. JIna pynkuuu f HaiiainTe nepBooOpasHyro, rpaduk KOTOPOH MPOXOAUT Yepe3 TOuKy M:

flxl=x" M(2,-3)

3. BBIUMCITUTH HEONpeIeIeHHBI HHTErPaJl:



2) _ffdx; 5) _[cc:sxdx_

. J- x2dx _ Z)I cosxdx
X3 +5x2 +8x+4’ 1+COSX

IIpakTHyeckoe 3aHsATHE

Tema: Paznoxxenne QyHKIIUN B PsI.
Lenab npakTHyeckoii padoThI:
IIpoBepuTh 3HaHUS U yMEHUS 10 TeMe «YHCI0BbIE PAIBDY

MarepunaibHO — TEXHHYeCKOe OCHALLleHHe pado4ero Mecra:
1.MeTtonuyeckue ykazaHusl.
2.YyebHas u cnenuaibHas JIUTEparypa

@®opMa KOHTPOJIS 3HAHMI: KOHTPOJIbHAs paboTa

Coaep:xaHue M NM0CJI€10BATEJIbHOCTH BbITOJHEHNS 3aaHU
1. MccnenoBaTh Ha CXOOUMOCTD YHUCIIOBOU PsJT

0 n

n=1 n!

2. UccnenoBaTh Ha CXOIUMOCTb 3HAKOUEPEAYIOLIUNCS P

< _n\n+l 2n+1 .
Z:‘i( D n(n+1)

3. Haiitu uHTEpBaN CXOOUMOCTH CTENIEHHOTO psijia
2
n

c(n+1 n

R L

n=1 n
4. Bwruuciauth onpenenéHHblii HHTErpai ¢ TouHOCThIo 10 0,001, pa3inoKuB MOABIHTETPAIBHYIO (PYHKITHIO
B psi MakJiopeHa u 3aTeM MPOUHTETPUPOBAB €T0 MOUYJICHHO

0,5
j 31+ x%dx .
0

5. Haiitu Tpu nepBBIX OTIMYHBIX OT HYJIS YWiICHA PAa3JI0KEHUs B CTEIICHHOM psijl pemeHust Y = Y(X)

muddepeHIranbHOro ypaBHeHus Y —Y' = X, yI0oBIeTBOpstoiero HadaasHoMy yenosuio Y(0) =1, y'(0)
=1.

IIpakTHYeckoe 3aHATHE

Tema: nToropasi KOHTpoJbLHasA padora

Ienp npakTHyeckoi padoThI:

IIpoBepka yMEHUN U HABBIKOB

MarepnaabHO — TEXHHYECKOE OCHAIlleHHe padoyero mecra:
1.Meronnueckue yka3zaHusl.

2.Y4ueOHas W crienuanbHas JHUTepaTrypa
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dopma KOHTPOJIsI 3HAHMI: KOHTpOJIbHAs paboTa
Coaep:xaHue M NM0CJA€10BATEJIbHOCTH BbITIOJHEHNUS 3aaHU

Pemrenue 3aaa4 1mo BeIcIIeii MAaTeMAaTHKE
3agaua 1

Brerancants OIIPECACIIUTECIIN:
1 -2

Penrenne

2
=1.3-(=2)-2=7

-1 23
0 1 2[=(-1)-1-1+0-2-3+2-2-(=3)=2-2-(-)=0-2-1=—1-12+9+4=0
-3 2 1

3apava 2

BprunciuTe onpeaenuTens:
1 2 3 -1
2 0 1 2

3 -10 1

11 0 3]

A=

Pemenue

I/ICHOJ'H)?»yS{ TCOpEMY Hannaca, Pa3JI0XKUM OIIPEACIIUTEIIb 110 JIEMCHTAM TPETHETO CTOJ'I6I_Ia
2 0 2 1 2 -1

A=(=D""33 -1 1|+(-D7B -1 1]|=3-0+(-1)(-24)=24
1 1 3 1 1 3

3amaua 3
Haiitu matpuity, oOpaTHyIo K MaTpuiie A4,
(1 2 -1
A=|-1 3 1
2 -1 0]
Pemenue

A,
Haxonum OIIPCACIIUTECIIb MATPHUILIBI U BCC anre6pa1/1quKHe JOIOJHCHUS * .

1 2 -1
A=]-1 3 1|=10

2 -1 0 _
4. =(-)~ 3] 1
o -1 0

39



4= =2
o 2 .
a1

A, =(-D" =-5
s= G s
P
o 1 oo| .
o= =2
e 2 o] .
4 =5.

Ay, =5,

45,=0.

A, =5

OtBer: OOpaTHas MaTpulla UMEET BUL:

-

1 1 5)
1 1 |
A =— 2 0
10
-5 5 5]
3agaua 4

Pemuts crneaytoniyto cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHu no npasuity Kpamepa:
{2.‘{._ +x, —3x,=3
X, +x, 25, =2

{—.\’._—.‘(:—xs:[)_

Penrenne
BI)ILII/ICJ'II/IM FHaBHI)IfI onpeaennTenb CHUCTCMBI An BCIIOMOT'aTCJIIBHBIC OHpG}IGJ’II/ITeJ'H/I 'ﬁ'-, A3 y 33 .
2 2 -3

A=ldl=|1 1 2|=-1=0
-1 1 1

31 -3
A=l 1 2|=-11
01 1 :
)
2 3 -3
A =[1 2 2]=-11
10 1 :
2013
A,=[1 1 2[=0
110

3amauya 5
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Tausr nauano <(3:-24) y komerr 5(5:0:3) pexropa 45 . Haiiti Bextop 4B ¥ €ro JIMHY.
Pemenue

Vveen AB(5-30-(-2)3-4)

'Haﬂee .{B = q||&_ + L +l:_1:]_ 23, T.C. A_B:B.

,.‘

, OTKyJla AB(ZZ-D ynm AB =21 +27-k .

3amaua 6

JlaHbI BepIMHEI TpeyroapHuka (&30 BGL3Y) y CG:0-)  BpryucauTh MIONAAb 3TOTO TPEYrodbHUKA.
Pemenue

Tak kak ruIomaas TpeyroibHUKa “5C paBHa MOJOBMHE IUIOIAIM ITapajljiejiorpaMMa, MOCTPOSHHOTO Ha

1] — —
— = Syze=—| 4B xAC
Bektopax A5 u 4C xak Ha  CTOpOHAX, T.e. Swapas, =/ AB x AC , 1O ‘2 . Haiinem
BEKTOPBI 4B y AC
AB=(4-21+23-1). AB=(2:3:2). AC = (1:2:-2)
Borurcnum ux BEKTOPHOE MPOU3BEICHUE:
P 7ok
AB=AC=[2 3 2|=(3-(-)-2-2F <{l-2-2-(-2)F=(2-2-1-3)F
12 -2
ABx AC=-10f 67 +k
OTtkyna
; i 1
- d—100 162 +1% = 137 Siize = =137
AB x AC = (=107 =67+ 17 = 137 . CnemoBatenpHo, 2 (xB. ex.).
3amaua 7

CoCTaBHTh ypaBHEHHE MPSIMOH, poxosmeii yepes Toukn -1(3-2) i 32D,

¥ =3

2.2 Kurro4 /191 OlleHKHU MPAKTU4YeCKOro 3aJaHus
OneHuBaHue KaKI0ro 3aIaHus.

JleiicTBUA Onenka

OOyyaromuiics BBIIOJHWI 3aJadyy B IMOJHOM oObeMme, T.e. (QOpMyJbl MPUMEHEHbI
MPaBUIILHO, PacyeT BBIMOJHEH 0e3 apu(MeTHuecKux OImMOOK, CAENIaHbl MPaBHIIbHBIC 5

BBIBOJIBI ITO PC3YyJIbTaTaM PCIICHUSA 3a1a4U.

OOyuaronuiics BepHO NpPUMEHUT (OpPMYJIbl, HO HEBEPHO paccyuTal MOoKa3aTesu
(apudmernyeckue omMOKM), CAeTaHbl IPABUIbHBIC BBIBOABI IO PE3yJbTaTaM PELICHHS 4
3a/1a4H.

OOyuaronuiics He BEpHO TNPUMEHMI  (QOpPMYJbI, pacdeT BBINOJHEH 0e3
apudmeTnyecKux OIMOOK, CIIeTaHbl MPABHIbHBIE BBIBOJIBI MO pe3ysbTaTaM pelIeHUs 3

3aJa4u.

OOyyaromuiics He BEpHO NPUMEHUT  (OpMynbl, pacueT  BBINOJIHEH C

apI/I(bMeTI/I‘—IeCKI/IMI/I OI_HI/I6KaMI/I, CACIaHbl HE IPaBUIIBHBIC BBIBOJBI IO PE3yJibTaTaM 2

pelicHusd 3a1a491 NN OTCYTCTBYCT PCIICHUC
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2.2.1 Bonipocsbl ¥ 3agaHusl AJIA OATOTOBKM K 3K3aMeHY IO IUCIHHUIIINHE
EH.01 DuiemeHTBI BbICHIC MaTeMATUKHU
JJIs1 00y4AKOIMXCH CHEeNUATBHOCTH
09.02.07 «MupopManMOHHbIE CUCTEMbI M IPOrPAMMHUPOBAHME.
ITonsitne matpunpl. CloxKeHue, BBIUUTAHUE MATPULL.
YMHOXKEHUE MaTPUIIbl HA YUCIIO. Y MHO)KEHHE MAaTPHII.
Onpenenurenu BTOPOro, TPETHEro N-ro nopsaka. CBoicTBa MUHOD.
Anrebpanueckoe nomonHeHne. OOpaTHas MaTpuIa.
Pemenue cucrem nunelinbix ypaBHenuil. [IpaBuiio Kpamepa.
Merton I'aycca. MaTtpuuHoe pelieHrue CUCTEM JIMHEWHBIX YPABHEHHI
[ToHsTHE BEKTOPA U JIMHEHHBIEC ONIEpALlUH HaJl BEKTOPAMH.
[ToHsiTHE MTMHEHHON 3aBUCUMOCTH BEKTOPOB. ba3uc Ha MIOCKOCTH.
CkansipHO€, BEKTOPHOE, CMEILIaHHOE TPOU3BEICHUE BEKTOPOB.
10. Meroa KOOpAMHAT Ha MJIOCKOCTH (JIEKAPTOBBI MPSIMOYTOJIbHBIE, TOJIAPHBIE KOOPANHATHI,
OCHOBHBIE 33/1a4l METO/1a KOOPIUHAT) .

©oNe Ok owdE

11. VYpaBHeHHE NPSAMOH C YTIOBBIM KOXPPHUIIMEHTOM, 001IIee ypaBHEHHE MPSIMOi, ypaBHEHHE TPSIMOMA
C TAaHHBIM YTJIOBBIM KO3 (HUIIMEHTOM U MPOXOAIISH Yyepe3 JaHHYIO TOUKY.

12.  YpaBHeHue NpsMOH B OTpe3Kax, ypaBHEHHE MPSIMOI MPOXOAIIEH yepe3 Be TOUKH.

13.  VYron mexnay AByMs IpsMbIMU. B3auMHOe pacrionokeHnue npsmeiX. PaccTosiHue oT TOYKH 110
MPSMOM.

14.  VYpaBHenue okpyxHoCTH. KaHOHHYECKOE ypaBHEHHE LIMIICA, TUIEPOOIIbI, MapaboIbl.

15. ®yHKUMOHANbHBIE MOHATHUS. DIeMEHTapHbIE PYHKIIMHU U UX TPaPUKH.

16. IIpenen ¢pyukuuu. OCHOBHBIE TeOpeMBI O Ipeaenax. [Ipumepsl BEIYUCIEHUS ITPEIENIOB.

17. Tlepsblii, Bropoii 3aMevaTeNbHbIN Mpeen UX CIeACTBUS.

18. TlonsTne HENpepbIBHOCTU. TOYKHM pa3phiBa.

19. Omnpenenenue nmpousBoanoit. Ilpasmna muddepenunposanms. [Ipon3BoaHbIEC YIEMEHTAPHBIX
GyHKIUH.

20. TIlIpowmsBoanbie u auddepeHnnanbl BRICIIUX TOPSAKOB. [IpritoskeHue MPON3BOIHBIX BBICIIETO
MOpSAJKA.

21. TIlepBooOpa3Has u HeonpeaeaeHHbIH nuTerpan. CBoiicTBa HeONpeaeNeHHOr0 HHTerpaa.

22. Meto/ bl BEIYUCICHHSI HEOTIPEIeIEHHOTO HHTErpaia (HeOCpeICTBEHHOE MHTErPUPOBaHHUE)

23. OrmpeneneHHblid HHTErpa. MeTo/Ibl BEIYMCICHHS ONPEIETICHHOT0 HHTErpaja.

24. UYwucnosoii psa. CXOAMMOCTh YHCIOBBIX PSIOB.

25. ®ysknuoHanbHBIN psan. CreneHHO# psa. Pagnyc n o6macts cxoaumocTn. Paznoxkenne QyHKIuii B
CTENIEHHOM psI.

26. Jluneitnbie quddepeHranbHbIe ypaBHEHHS IEPBOTO TOPSIIKA.

27. Ypasuenue bepnymnu. [Ipumenenue nuddepeHnaabHbIX ypaBHEHHH NEPBOTO MOPSIKA.

28. KoMruiekcHbIe YKcia U ONepaluy HaJl HUMHU.

SAJJAHUA

Ne 1 [Tanbr matputiel CuD . Haittu C+Du2C-3D.
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2 -1 0 -4
3 0 -4 -2
0 -4 2 -9/
3 -4 0 1

7

Il
T
Lh S Sn la
o T == IS I %

W & Lh b

Ne 2. Haiftu yron Mexay npsiMpIMu y=2x-3 u 3x+Yy-2=0
Ne 3. [TocTpouTh rpaduk JTMHUH, 3aJaHHON YpPaBHEHUEM x—2y+y -3=0

B 3xz+4

Ne 4. Tloctpouts rpaduk GyHKIHH -1 (Ges ucnonp3oBanmst MOHATHS IIPOM3BOJHON).

Ne 5. JIBe cTOpOHBI KBajipaTa JiexKaT Ha MPSIMbIX Sx—l2y-65=0 , Sx—12y+26=0 gy uycmums

TUIOIAb KBaIpaTa.
o dx+7
Ne 6. Haiitu npou3Boanyto 4- ro mopsiaka 1 GyHKIHH 2x+3

3 :
ﬂ[x)= ——+ s X - deosx
Ne 7. Jlna pyskuuun s X HaluTe IEpBOOOpa3Hyto, rpauK KOTOPOH MPOXOAUT

3]
gepes Touky L2 /.
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3. CIIMCOK NTH®OPMAIIMOHHbBIX NCTOYHUKOB

[lepeuenb  pekoMeHIyeMbIX Y4eOHbIX u3daHul, VHTepHEeT—pecypcoB, TOMOJHUTEIHbHOM
JUTEpaTyphl:
OcHoBHasi JiuTepaTypa:

1. T'moroBa, M. ). Maremarudeckas o0paboTka wHHPOpPMAIMK : YYCOHUK W TPAKTHKYM JUIS
cpenHero npodeccuoHanbHOro oopazosanus / M. FO. I'morosa, E. A. CamoxBanoBa. — 3-¢ u3[l., UCHp. H
nor. — Mocksa : M3parensctBo FOpaiir, 2021. — 301 ¢c. — (IlpodeccuonanvHoe oOpa3oBaHHE). —
ISBN 978-5-534-13854-2. — Tekcr : oanekrponsbii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/471349 (nara obpamienus: 29.04.2021).

2. Tonuapenko, B.M. DnemeHThl BbICHICH MareMmaTwku : yueOHHK / ['oHuapenko B.M., Jlumaruna
JI.B., PeuioB A.A. — Mocksa : KuoPyc, 2021. — 363 c¢. — ISBN 978-5-406-08264-5. — URL.:
https://book.ru/book/939287 (nata ob6pamenus: 30.04.2021). — TeKCT : 3MEKTPOHHBIMA.

3. T'onuapenko, B.M. DnemeHThI BbIcHIeH MareMaTHKH : yueOHHMK / ['onyapenko B.M., Jlumaruna
JLB., PeiioB A.A. — MockBa : KuoPyc, 2020. — 363 c. — ISBN 978-5-406-01472-1. — URL.:
https://book.ru/book/935921 (mara o6pamenus: 30.04.2021). — TekcT : 37EKTPOHHBIH.

JlonoIHUTEIbHASI JIUTEepaTypa (B TOM YHCJIe NePHOANYECKHe H3TAHUS):

1. T'onuapenko, B.M. DnemeHTsl BbIcIeil MaTeMaTHKu : yueOHUK / ['onuapenko B.M., Jlunaruna
JLB., PouioB A.A. — MockBa : KuoPyc, 2019. — 363 c. — ISBN 978-5-406-06878-6. — URL.:
https://book.ru/book/931506 (nata ob6pamenus: 30.04.2021). — TeKCT : 3MEKTPOHHBIMA.

2. T'ymusn, B.111. DnemenTs! Boiciieii MaTeMaTuky : yuyebnoe nocodue / I'ymusta B.11., U'ymusa I.B.
— MockBa : KwuoPyc, 2021. — 436 c. — ISBN 978-5-406-06303-3. — URL:
https://book.ru/book/939826 (mara oopamenus: 30.04.2021). — TekcT : 37EKTPOHHBIH.

3. JobGeuxwii, B. A. DrnemeHTapHas MareMaTHKa ¢ TOYKH 3peHHs Bbicmieil. OCHOBHBIC TMOHATHS :
y4aeOHOe MmocoOue sl cpenHero npodeccuoHamsHOro oopazoBanus / B. A. JlroOenkwii. — 3-¢ u3m. —
Mocksa : U3narensctBo FOpaiit, 2021. — 537 ¢. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-
534-12055-4. — Texkct : snektpounbiit / DBC Opaiit [caiir]. — URL: https://urait.ru/bcode/474952
(mata obpamienus: 29.04.2021).

NHdopManHOHHBIE CIPABOYHO-NIPABOBbIE CHCTEMBI:
2. KoncynprantlImroc —http://www.consultant.ru/

HNuTepHeT—pecypcesbi:

1. http://book.ru
2. http://znanium.com
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