KoMnieKkT OleHOYHBIX MATEPHAJIOB 110 AMCUHILIHHE
OI1.08 MaremaTnka B npogeccuOHAJbHOM 1eITeJIbHOCTH
1A cneguagabHocTH 15.02.16 TexHo10rusi MAIIMHOCTPOCHU S

3amaHusi 3aKPBITOr0 THIA
3amanusi 3aKPHITOr0 TUIA HA BHLIOOP NMPAaBUJIBLHOTO OTBETA

1. BriGepute onuH npaBUIbHBIN OTBET
Hajiaure npou3BOAHYI0 (DYHKIUK:

y=sin(2x-3)
A)
y'=cos(2x-3)
B) |
y=-cos(2x)

B) y'=2cos(2x-3)
I} y'==2cos(2x-3)

[IpaBunbHbIi OTBET: B
Komnerenuuu (uaaukatopsl): OK 03

2. BriOepuTte oavH NMpaBUIbHBINA OTBET
IHopsimok onpeneauTesst — 3TO:
A) Irana3oH 3HaYEHUM €ro AJIEMEHTOB
b) 3nauenue onpenenurens
B) uuncno ero cTpok u cTond1oB
I') cyMMa MHIEKCOB MOCIEAHETO AJIEMEHTA MOCIEHEN CTPOKU

[IpaBuiibHBINM OTBET: B
Komnerenuun (uaaukatopsl): OK 09

3. BoiGepute onuH NpaBUIbHBIN OTBET
BbINOJHUTH BHIYMTAHNE KOMILJIEKCHBIX Y CeJI:

(4-3i)+(2i+1)
A) 672
B) 57
B) 6i~2
r) S5+5i

[IpaBunpHbIl OTBET: b



Komnerenunu (naaukaropsl): OK 01

4. BoibepuTe OMH MPABUIBHBIA OTBET
OCHOBHBIMM YMCJOBBIMH XAPAKTEPUCTHKAMM CJIYYAHHBIX BeJIHYUH
SABJIAIOTCH:
A) maremaruyeckoe OXxugaHue, MOAa, MeIMaHa
b) maremarmyeckoe oxupaHue, AUCIEPCUs, CPEAHEE KBaJpaTHUECKoe
OTKJIOHEHUE
B) Mona, Mmeauana, craHaapTHOE OTKIIOHEHUE, TUCTIEPCHUs
I') MaTemaTnueckoe OxulaHue, CpelHee TMHEHHOE OTKIIOHEHHE
[IpaBunpHbIN OTBET: b
Komnerenunn (naankatopsl): OK.02

SaHaHHﬂ 3aKPbITOIo THIIA HA YCTAHOBJICHHUE COOTBECTCTBUSA

1. YcranoBuTe mpaBUIBLHOE COOTBETCTBHE. KakIIoMy 3J€MEHTY JIEBOTO CTOJIOIa
COOTBETCTBYET TOJIbKO OJJMH 3JIEMEHT IIPaBOro CTOJIONA.

Tun marpuisl Onucanue/CBOICTBO
1) Hyneas marpuna A)  Bcskue snemeHTh BHE IJIaBHOM
JIMaroHAJIM PaBHBI HYIIIO.
2) [wmaronanpHas MaTpuiia b)  Bce anemeHThI paBHBI HYIIO.
3) Enunudnas marpuna B) ImaBHas nuaroHalib COCTOHMT W3

€IMHHL], OCTAJBHBIE DIIEMEHTHI
paBHBI HYIIIO.

4) CummerpuyHas MaTpuiia I') Marpuna paBHa CBOEH
TPAaHCIIOHUPOBAHHOW MATPHIIE.

[IpaBUIbHBIN OTBET:
1 2 3
b A B

Komnerenunu (naaukaropsl): OK 09

=~

2. YcraHOBUTE MPaBUWIHLHOE COOTBETCTBHE. KakI0My 3JIEeMEHTY JIEBOro CTOJOIa
COOTBCTCTByeT TOJBKO OAWH J3JICMCHT npaBoro CTOJ'I6I_Ia.

HpaBI/IJ'Ia I/IHTerI/IpOBaHI/ISI COOTBCTCTBy}OIIII/Ie (bOpMyJ'IBI
A (f(x)*g(x))de=] f(x)de+] g (x)dx

B) u=g(x)=>du=g (x)dx

IIpaBuio cymmBbl
[IpaBu0 NOCTOSSHHOTO
MHOXKHUTEIS

I[TpaBuIIO IOJICTAHOBKH B) [udv=uv=[vdu

[IpaBuI0 UHTErPUPOBAHUS r T f(x)dx=k-] f(x)dx
10 YacTAM ) (e0e k — koncmanma)



[IpaBubHBIN OTBET:
1 2 3 4
A I b B
Komnerennuu (uaaukaropsl): OK 03

3. YcranoBute IMpaBHUIJIIBHOC COOTBCTCTBHC. Ka}KILOMy 9JICMCHTY JICBOT'O CTOJI6IIa
COOTBCTCTBYCT TOJILKO OAWH 3JICMCHT IIPaBOI'o CTOJI6Ha.

Bripaxxenue KomiuiekcHoe uncio
D 5=y A) 34
2)  (2-349)-(i-1) B) -5
3)  (2+i)(2-1) B) 25
4y (4-3:)(4+31) I) 5
[IpaBunbHBIN OTBET:
1 2 3 4
b A I B

Komnerenunu (uaaukatopsl): OK 01

4. YcTaHOBHTE MPABHILHOE COOTBETCTBHE. KakoMy 3JI€MEHTY JIEBOTO CTOJIOIA
COOTBETCTBYET TOJBKO OJIMH 3JIEMEHT MPaBOTO CTOIOIIA.

Ha cton 6pocarorcst 1Ba urpaibHbix KyOuka. PaccMoTpum coObiTusi: A — Ha
nepBoM KyOuke 2 ouka; B — Ha BTOpOoM KyOmke 2 ouka. Kaxkmomy w3 coObITHit
IIEpBOrO CTOJNOIA IIOCTAaBhTE B COOTBETCTBHE KOMOMHAIIMIO cOObITMH A u B
BTOPOTO CTOJIOIIA.

1) TOJIBKO HA BTOPOM KyOHKE BBITIATO 2 OYKa A 4B

2) TOJIBKO Ha OJTHOM M3 KyOHMKOB BBITIAJIO 2 OYKa g A*B

3) Ha 000MX KyOMKax BBIINAJIO M0 2 OYKa B 48

4) X0Ts1 OBbI Ha OTHOM KyOHKE BBINAJIO 2 OYKa ry 4-B+4-B

5) HU Ha OJTHOM U3 KyOUKOB HE BBINAIO 2 OYKa 1) 4-B
[IpaBunbHBIN OTBET:
1 2 3 4 5
B I A b |
Komnerenuuu (uaaukatopsl): OK.02

3aganus 3aKPBITOTO THIIA Ha yYCTaHOBJIeHH NpaBUJIbHOM

MOCJIeI0BATEIbHOCTH
1. Pacmosio:kute ompenesieHHbIe HMHTErpajbl B MNOPSAAKe BO3PACTAHUA HX
3HAYEHMUS:

1
A) !2dx



1
B) !xdx

1
B) §3xﬂh
1

I) j%;dk

0

[IpaBunbhbiii oTBeT: I, b, B, A
Komnerenunu (uaaukatopsl): OK 01

2. YcraHoBUTEe NPaBHJIBLHYI0 IOCJ€I0BATEIbHOCTb, PACHOJIOKHB CHCTEMBI
JIMHEHHBIX YPABHEHUH B MOPSAKE BO3PACTAHUA KOJIMYECTBA PelLICHUI:

x+y=2
2x+2y=4
B:
x+y=4
2x+2y=1
[IpaBunbHbIii 0TBET: B, A, b
Komnerenuuu (uaaukatopsl): OK 02

3. YcraHoBuTEe MNPaBWIBHYI0 MOCJ€I0BATEIBLHOCTh M depeHunaabHbIX
YPABHEHHMH OT NEePBOro MopsaKa K 0os1ee BLICOKOMY MOPSAKY.

A) ¥ +3y+2y=0

dy__
B) dx4_ Y
B) vy =75

ay . _
N =9

IIpaBunbhbiii otBeT: I, A, B, b
Komnerenunu (naaukaropsl): OK 03

4. Jlana BbIOOpKa: 11; 2; 27; 6; 2. YcraHoBUTe MNPABWIbHYIO
MOCJIEI0BATEJbHOCTh CTATHCTHYECKHX MOKAa3arejled IO BO3PACTAHUI0 MX

YHCJIOBBIX 3HAYECHUI:
A) pa3max



b) mona
B) cpennee 3HaueHHE BHIOOPKH
I') menuana
[IpaBunbHbiii nopsaok: b, I, B, A
Komnerenuun (uaaukatopsl): OK.09

3aaHusA OTKPBHITOrO THIIA

3a11aHm[ OTKPLITOI'0 TUIIA HA TOIIOJHCHHUE

1. HanmummmTe mpomyieHHoe ClI0BO (CIIOBOCOYETAHUE).

[Topsaxom auddepeHInanbHOTO ypaBHEHUsS] HA3BIBACTCS HAMBBICIIUI
MOPSTOK .
[IpaBUIbHBIN OTBET: MPOU3BOAHOM.
Komnerenuuu (uaaukartopsl): OK 09

2. Hanummre npoIyIieHHOE CI0BO (CII0BOCOYETAHHME).
Ecnu BepoatHocth coObiTusi A paBHa 0,7, TO BEpOSTHOCTH TOIO, YTO
coObITHE A HE TPOU30MJIET, paBHA
[IpaBuibHbIi OTBET: 0,3.
Komnerenuuu (uaaukaropsr): OK.01

3. HamumuTe npomnyieHHoe cI0Bo (CI0BOCOYETAHHUE).

N o .
Yucna Buga -~ ¢ bi , 74 bi e 4% b — npelicTBUTENbHBIE YHUCIIA,

! — MHuMas CIWHHNIIA, HAa3bIBAIOTCA qHuCJIaMHU.

[IpaBuIbHBIN OTBET: KOMIUIEKCHO — CONPSYKEHHBIMU.
Komnerenunu (naankartopsl): OK.02, OK.03

BallaHI/ISI OTKPLITOI0 TUIIA C KPATKHUM CBOﬁOI[H])IM 0TBETOM

1. Boraucmurs 4728
53-1 110
A= 176 B= -213
04-2/1 ° 322
31-1
[IpaBUIbHBIN OTBET: 550
-60-6

Komnerenuuu (uaaukatopsl): OK.02

2. BBIYuCIIuTh HHTETPAI: [6x(x=1)dx

— 3 2
[TpaBUIBHBIN OTBET: F(x)=2x’-3x*+C



Komnerenuuu (maaukatopsl): OK.03

N2 L
3. Borumeimrs  (1728) +5i

TIpaBHIBHEIA OTBET: @ 3

Komnerenuun (uuaaukaropsl): OK.01

4. KoHCynbTallMOHHBIA ITYHKT MHCTUTYTa IOJTY4YaeT MAaKeTbl C KOHTPOJbHBIMHU
paboramu u3 roponoB A, B u C. BeposTHOCTh MoylydeHHUs MMakeTra u3 ropoaa A
paBHa 0,7, u3 ropoga B —0.2. HailTu BEpOSATHOCTb p TOTO, YTO OUEPEIHON MAKET
Oynet nosyueH u3 ropoaa C.

[IpaBuibHbIHA OoTBET: P~ 1-(0,7+0,2)=0,1.

Komnerenuuu (uaaukatopsl): OK.09

3aaHus OTKPBHITOrO THIA C PA3BEPHYTHIM OTBETOM

1. Pemuth cucteMy MaTpudHBIM CIIOCOOOM.
3x) —xp +x3 =12
S5x1+xp +2x3 =3
Xj+xy +2x3 =3

[IpuBecTu pacmMpeHHOE PEIICHHE.
Bpems BeimonHenus — 20 MuH.
OxugaeMblii pe3yJbTar:

3 -1
(4]B)=|5 1
11

—
\S)

[Tpencrasum CJIY B MaTpuyHOM BHJE:

NN —
W W

3 -1 1
AA=5 1 2/=6-2+5-1+10-6=12%0
I 1 2

- marpuua
3 -1 1
A=|5 1 2
I 2
HEBBIPOXKICHHAS.

PemuMm cucreMy MaTpUYHBIM CIIOCOOOM, IUISI TOTO BBIYMCIUM OOPaTHYIO
MaTpHUILy

1.

A'=
A4

A, A, A
AIZ A22A32
Ay AyxA



rac v - anre6pqueCKHe AOITIOJIHCHUS K 3JICMCHTAM MaTpPHIIBI.

2
=0

1

1+1

Ay = (=1
11 =D | 2

5
Ay =(-D'*? |

2 (10-2)=-8
)= _

5 1
A3 =D J=5-1=4
1 1
-1 1
2+1
Ay = (-1 =—(-2-1)=3
21 =(-1) | 2‘ ( )
3 1
2+2
Ayy = (-1 —6-1=5
2 =D | 2‘
2433
Ayz =(-1) | ‘= -(3+)=-4

A3y = (-1

-1 1
=—2-1=-3
1 2

31
A3y = (-1)>*2 = —(6-5)=-1
32 =D s 2‘ (6-5)
3 -1
Ayy = (-1)>"3 ‘=3+5=8
5 1
1 0 3-3
A== -8 5-1
Taxum oOpazom oOpaTHasi MaTpuila paBHa: 21, i
Haiinem pemenne no gpopmyie
X=4"B
1 0 3 -3)/(12 1 0-12 33 (=3)-3 1 0 0
X=—|-8 5 —1||3|=—|-812 53 (=1):3|=—|-84|=|-7
12 12 12
4 -4 8|3 4%12  (-4)-3 83 60
Orser: (0:-7:5)

Kpurepun oueHnBanus:
— 000CHOBaHUE €TMHCTBEHHOCTH PELLICHUS;
— HaJIMYME BBIYMCIICHUS] OOpaTHONW MaTpULbI;



— TIOJIYYCHHUE PEIICHUS CHCTEMBI.
Komnerenuun (naaukaropsl): OK.01, OK.03

2. BBIUUCIUTED:

1+i\/§ o
1-i

Pesynwrar npeacraButh B anredpandeckoit popme. [lpuBectu pacmmpeHHoe
peleHue.

Bpewms BeinonHeHus — 15 MuH.

OupaemMbli pe3ynbTar:
[lepeBegem uymciuTens M 3HAMEHATENb APOOM U3 anredpanyeckodl (Gopmbl B
TPUTOHOMETPUYECKYIO.

Jliist yncna , .
z =1+i\3 r=yI’+(3) =2 gozarctggzg

J1st uncna

zy =1-i r=A1" +(=1)° =2 ¢=arctg_T1=—%

Takum o6pazom,

((',‘Z)

, Ix
(¢17)
(@71—;r)+isin¢',.
Cos ¢,
COS((',—%)HSin . =[no popmyne]=¢ N2,
V24

2(cos§+isin§)

z, ¢

B urore:

[ij [0 gropmyae] =(V2) (cos(2-+20) +sin(220) =

Zy
21°(cos +lM@HeH<) [ 353”-12 —E]:
—210(c0s(——)+zs1n(——)) 210( *f) 2°(1-+30).

2



OrtBeT:

20
L”’ﬁJ = 2°(1-3i)
1-i
Kpurepun ouenuBanus:
— ONTHUMAJIbHAsl MOCJIEI0OBATEIbHOCTh JACHCTBUM (IIepeBOA YHUCEN U3
anredpandeckoi (hOPMbI B TPUTOHOMETPUUIECKYIO);
— IPaBUIILHOCTh BBIYUCIICHUIA.
Komnerenunu (uaaukatopsl): OK.02, OK.03

3. Jlan G6ak 6€3 KpBIIIKK B BUJE MPSMOYTOJIBHOTO Tapajuiesienuneia, B OCHOBAaHUU
3
KOTOPOTO JIGKHT KBajApaT ¥ ooseM pasen 08¢’ TIpy xaxmx pasmepax Gaka Ha

€r0 U3rOTOBJICHUE MTOMAECT HANMEHBIIIEE KOJIMYECTBO MaTepuaa’?
IIpuBecTu paClIMpEHHOE PEIICHUE.
Bpewms BeinonHeHus — 15 MuH.

OsxuaeMblid pe3ysbTar:

xe(0;+0)
OO0o03HaYMM CTOPOHY OCHOBaHHS 4epes xcmg > TOrIA BBICOTA
108
napajenenunena Oyner 2
[Tycth S(X) muioriaap MOBEPXHOCTH, TOTAa
S(x)=rta 1 =24 B2
X X

Haiinem kpuTudeckue TOUKH (PyHKITUH:

S'(x)=2x- 432

2
X

2x°=432;
x’=216;
X=6;

x€(0;)

ITo ycnosurwo 3amauu Haiipem 3HaK npousBOgHOM Ha

npoMexyTke (0;6) 1 Ha mpoMexxyTKe (6; +00).

. (0;6) 6 (6;+0)

y' - 0 +

y T min. —
yObIBaeT BO3pP.




[IpousBogHas MeHsieT 3HaK ¢ - Ha +. Orciona x=6 TOYKa MUHHMYMa,
cnenoBarenbHo, S(6)=108 cM” HaMMEHbIIEE 3HAYEHUE.
3HaYuUT, CTOPOHA OCHOBaHUs paBHa 6 cM, BbIcOTa 12¢cMm.

Kpurepun ouenuBanus:
— CO3/IaHHE MAaTEeMaTU4YeCKOW MOJIENIM TEXHUUYECKOH 3a/1auu;
— HQJIWYUE BBIYMCICHUSA MPOU3BOAHONM (YHKIMU M €€ KPUTHUYECKHUX
TOYEK;
— HaX0KJIEHUE TOYEK IKCTPEMYMa;
— BBIUMCIICHUE pa3MepoB Oaka.
Komnerenunu (naaukaropsl): OK.01, OK.09
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