KomIuieKT 011eHOYHBIX MATEPHUAJIOB IO JUCIUIIMHE
«MareMaTuKa»

3agaHus 3aKpPBITOr0 THIIA

3agaHus 3aKpHITOrO TUIIA HA BHIOOP NPABUJIBLHOIO OTBETA

1. Boibepute onvH NpaBUIIbHBIN OTBET
BbIuncnuTh OnpenennTes:
|1 2
3 4

A) =2

b) 0

B) =5

I3

[IpaBusnbHbBIN OTBET: A

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

2. BoibepuTe oaMH MpaBUIIbHBIN OTBET

BBIUKCIIUTE CKAISPHOE MPOU3BENAEHHUE d * b BEKTOPOB:
d(1;2;3); b(~1;0;0)

A)3

b)O0

B) -1

I +3

IIpaBunbHBIN OTBET: B

Komnerennuu (naaukaropsl): YK-1, OITK-3.

3. Bribepute ovH NpaBUIbLHBINA OTBET
Boruucnuts npousBogHyo GyHKIUU B Touke X = 0:

y(x) =1+ x?
A) —23
b) 0
B) -5
I3
[IpaBunbHEIM OTBET: b
Komnerennuu (uaaukaropsl): YK-1, OITK-3.

4. BoibepuTe OAMH MPaBUIIbHBIN OTBET

Boeraucnuts npenen GyHkmm:
n

lim (1 + —)
n—oo n



A) -1

b) 0

B)m

Ne

[IpaBunbHbIN OTBET: I’

Komnerennuu (naaukaropsl): YK-1, OITK-3.

5. Bribepute oMH NpaBUIbLHBINA OTBET
Heonpenenennsiii unterpan [ x3dx pasen:
2
A)>+cC
B)3x3+C
x3
13)7;'+ C
x4-
I) -1 C
IIpaBunbHEBIM OTBET: I’
Komnerennuu (uaaukaropsl): YK-1, OITK-3.

6. Boibepute onvH NpaBUIbHBIN OTBET
Heonpenenenusiii unterpan [ 2*dx pasen:
A)2*-In2+C

3
B)=-+C

B) 2+ C
In2
MNx-2*+C
[IpaBunbHbIN OTBET: B
Komnerennuu (naaukatopsl): YK-1, OITK-3.

7. Beibepute oavH IpaBUIILHBINA OTBET
dx

a?+x?

Heonpenenenuslii uurerpai [

1 a
A) - ;larctg -t C
b) ‘iz+x2 +C

X
B)la- arctg -+ C
X

F);;'tglz'+ C
IIpaBunbHBIM OTBET: B
Komnerenunu (uaaukaropsl): YK-1, OITK-3.

paBeH:

8. BriOepuTe o/IMH NMpaBUIBHBIN OTBET
dx

aZ—x2

Heonpenenenusiii nnrerpan [

A) arcsing +C

paBeH:



b) arccos% +C
1

B) — \/Wxaz +C

I') arcsin -t C

IIpaBunbHEBIN OTBET: A

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

9. BeibepuTe ovH NpaBUIbHBIN OTBET

Kakoii u3 ykaszannelx npusHakoB HEnpumenum i1 uccnenoBaHus Ha
CXOIMMOCTb HEOTPHULATEIbHBIX PSAIOB?

A) MHTErpangbHBIN MpU3HAK

b) npuznak Ko

B) npuznak J{anambepa

I') npusnak JleiiOHuua

[IpaBunbHBIM OTBET: I’

Komnerenmuu (uaaukaropsr): YK-1, OITK-3.

10. Beibepute ovH paBUIIBLHBIN OTBET

Kakoil W3 yKa3aHHBIX NPU3HAKOB MPUMEHSETCS JJIsl MCCIENOBaHUS Ha
CXOIMMOCTb 3HAKOYEPENYOLIUXCS PSAAOB?

A) MHTErpaIbHbIN IPU3HAK

b) mpuznak Ko

B) npusnak Jlanambepa

I') npusnak JleiiOHuia

[IpaBunbHEBIN OTBET: I’

Komnerenuuu (uaaukatopsl): YK-1, OITK-3.

11. Boibepute 0AMH MpaBUIIbHBIN OTBET
Kaxoli u3 psaoB sABISETCSA CXOMAILMMCS?

A)1+§+%+---+(§)n_1+...

n-1
BYy1-24 4t (=2) 4
B)yl—1+1—-1+4+-+ (D" 1+
[0 4 20 4. 4 ton

1001 = 2002 1000n+1
[IpaBunbHbIN OTBET: b

Komnerennuu (naaukatopsl): YK-1, OITK-3.

12. BriOepute 01UH NMPaBUILHBIN OTBET

Ecnu paguyc cxoguMocTH iJig cTeneHHoro paga R > 0, To 3TOT psif CXOIUTCS
Ha WHTEpBaJe

A) (O;R)

B) (—R;R)

B) (0; )



I') (=R; 0)
IIpaBunbHEBIM OTBET: b
Komnerennuu (naaukaropsl): YK-1, OITK-3.

13. BeiOepure o1MH MpaBUIILHBIN OTBET

Ecnu psin u3 abCOMIOTHBIX BEJIMYMH 3HAKOUEPEAYIOIIETOCs Psiia CXOAUTCS, TO
3HAKOYEPEYOLIMUNCS PSI:

A) CXOIUTCS YCIOBHO

b) MoXxeT Kak CXOIMUTHCS YCIOBHO, TaK U PACXOIUTHCS

B) cxonutcs abcomoTHO

I') pacxoautcs

[IpaBunbHbIil OTBET: B

Komnerennuu (naaukaropsl): YK-1, OITK-3.

14. Beibepute oIMH IPaBUIIBLHBIA OTBET

B nmaptuu u3 10 ngeraneit umeercst 6 OpakoBaHHbIX. Ha ymgauy oroOpaHbl Tpu
neranud. BepoaTHOCTh TOro, 4To Cpeiar OTOOpaHHBIX JeTajied — JABe OpaKkoBaHHEIE,
paBHa:

A)O

b) 1/35

B)1/2

N1

[IpaBunbHbIil OTBET: B

Komnerenmuu (uanukaropsr): YK-1, OTIK-3.

15. Beibepure oiuH paBUIbHBIN OTBET

UrpanbHas kocTh Opocaercst oguH pa3. BeposTHOCTh TOro, YTO YUCIO OYKOB,
BBINIABIIIMX HA BEpXHEH T'paHu, OyaeT Oonbllie TpeX, paBHa:

A)1/2

b) 0

B)1/6

Ni

[IpaBunbHBIN OTBET: A

Komnerenmuu (uaaukaropsr): YK-1, OTIK-3.

16. Boibepurte oIMH paBUIIbHBIN OTBET

UrpanbHast kocTh Opocaercs aBa pasa. Torga BEpOSTHOCTh TOTO, YTO CyMMa
BBINTaBIIMX O4KOB — 10, paBHa

A1l

b)0

B)1/6

N1/12

[IpaBunbHBIM OTBET: [’

Komnerennuu (uaaukaropsl): YK-1, OIIK-3.
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17. BeiGepute ouH NpaBUIbHBIA OTBET

W3 ypHbl, B KOTOpOH jiexkaT 7 Oenbix U 13 yepHbIX mIapoB, Ha yaady 10 OAHOMY
U3BJIEKAIOT J1Ba 11apa 06e3 Bo3BpalieHus. Toraa BEposTHOCTb TOTO, YTO 00a mapa OyxyT
OeJIbIMU, paBHA

A)1l

b) 0

B) 21/190

N1/2

IIpaBunbHBIM OTBET: B

Komnerennuu (naaukaropsl): YK-1, OITK-3.

3az[amm 3aKPbLITOI0 THIIA HA YCTAHOBJICHHUE COOTBETCTBUA

1. YcranoBuTe npaBuiibHOE COOTBETCTBUE. KaXk1oMy 371IEMEHTY JIEBOTO CTOJIONA
COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT MPABOT0 CTOJIOLA.

Onpenenurenn 3HauYeHUE ONPEICIUTEIIS
1) 1 2 A) 1
3 4
2) 3 4 b) -2
1 2
3) 1 0 B) 0
0 1
4) 1 2 I 2
2 4
[IpaBuIbHBIN OTBET:
1 2 3 4
b r A B

Komnerennuu (naaukatopsl): YK-1, OITK-3.

2. YcTaHOBUTE NMPABWIbHOE COOTBETCTBHE. KaXK10My 371IEMEHTY JIEBOTO CTOJIONA
COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT MPABOTO CTOJOIIA.

Marpuna Panr marpuib
1 1 2 A 2
) (% ‘2}) )
2 b 1
) (2 s) )
3) 1 0 O B) 3
<0 1 O)
0 0 1
4) 0 0 O I 0
<0 0 O)
0 0 O
[IpaBuIbHBIN OTBET:
| 2 3 4



b A B I
Komnerennuu (naaukatopsl): YK-1, OITK-3.

3. YcraHoBuTe MpaBUIIbHOE COOTBETCTBUE. KaXkIoMy 371eMeHTy JIeBOro cTojilna
COOTBETCTBYET TOJIBKO OJTMH AJIEMEHT MPABOTO CTOJIOIIA.

y(x) y'(x)
1) sin(x?) A) 1
X2
2) 1 b) _*
X V14 x2
3) V1+x? B) 0
4) em I 2+ x- cos(x?)
[IpaBUIBHBIN OTBET:
1 2 3 4
I A b B

Komnerenuu (naaukaropsl): YK-1, OIIK-3.

4. YcTaHOBUTE MPABIWILHOE COOTBETCTBHE. KaXK10My 3J1IeMEHTY JIEBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJTMH AJIEMEHT MPABOTO CTOJIOIIA.

Bekropsr 1d x b|
1) d(1;2;3); b(—1;0;0) A) 1
2) a(1;2;3); B(l; 2;3) b) V2
3) d(1;0;0); b(0;1;0) B) 0
4) a(1;0;1); B(O; 1;0) ) V13
[IpaBUIBHBIN OTBET:
1 2 3 4
r B A b

Komnerenmu (naaukaropsl): YK-1, OIIK-3.

5. YcranoBuTe mpaBuiibHOE cooTBeTCTBUE. Kaxk1oMy 31emMeHTy JieBoro ctosilna
COOTBETCTBYET TOJIBKO OJTMH AJIEMEHT MPABOTO CTOJIOIIA.

Heonpenenenuslii nHTErpan 3HaueHue
dx x —1)?
1) f > A) g +C
cos“x 2
2) [%a B) L sin2x+c
> X 5 sin2x +
ex
3) fcostdx B) 7+C
4) j(x — 1dx I) tgx + C
[IpaBuIbHBIN OTBET:
1 2 3 4



I B b A
Komnerennuu (naaukatopsl): YK-1, OITK-3.

6. YcraHOBUTE MTpaBUWIIbHOE COOTBETCTBUE. KaXkIoMy 371eMeHTY JIeBOro cToj0mna
COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT MPABOTO CTOJIOIIA.

IHopsimok mu CPCHIINAJIBHOT'O
HuddepenimansHoe ypaBHEHHE panok audepeniy

ypaBHEHUS
1) 1—y' =x2y A) 4
d?y
— .2 2
2) W =x“+y b) 3
3) y+y"+y" =0 B) 1
dy dy
4 - — = r 2
) X =x+y )
[IpaBuIbHBIN OTBET:
1 2 3 4
B r b A

Komnerennuu (naaukatopsl): YK-1, OITK-3.

7. YcraHOBUTE MPaBUIBLHOE COOTBETCTBUE. Kaxa0My 371€MEHTY JI€BOTO CTONI01Ia
COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT MPABOTO CTOJIOIIA.

z(x,y) zx(x,y)
1) x? + y? A) 0
2) d b) 1
y y
3) e* B) 2x
4) e™ ') y-e*
IIpaBUIBbHBIN OTBET:
1 2 3 4
B b I A

Komnerennuu (naaukatopsl): YK-1, OITK-3.

8. YcranoBuTe npaBuibHOE COOTBETCTBUE. KaxkjoMy 31eMeHTy jeBoro crondna
COOTBETCTBYET TOJIBKO OJIMH AJIEMEHT MPABOTO CTOJOIIA.

HubdepenimansHoe ypaBHCHHE Tun nuddepernmanbHOr0 ypaBHEHUS
1) y'+y=0 A) JInHeMHOEe HEOJHOPOAHOE
2) y'+y' +y=1 b) JInHelHOEe OHOPOIHOE
3) y' + 2y = y2x B) Bepuyiu
4) y' = x? I') CpasgensiromuMucs nepeMeHHbIMU
[IpaBuIbHBIN OTBET:
| 2 3 4
b A B I

Komnerennuu (uaaukaropsl): YK-1, OITK-3.



9. YcraHnoBure IMpaBUJIBbHOC COOTBCTCTBHC. Ka)KILOMy QJICMCHTY JICBOI'O CTOJI6I_Ia
COOTBCTCTBYCT TOJBKO OJHH 3JICMCHT IIPaBOI'0 CTOJ'I6H3.

o 1
1) z - A) CTEeNeHHOU P,
1
[ee] xn
2) z o b) rapMOHUYECKUH pAL,
(0] 0 .
3) Z(sin nx + cos nx) B) TPUTOHOMETPHUYECKUU PAJ,
1
NG )
4) Z - I 3HAKOYepeayOIUNCcs psaj
1
[IpaBUILHBIN OTBET:
1 2 3 4
b A B I

Komnerennuu (naaukatopsl): YK-1, OITK-3.

10. ¥YcranoBuTe mNpaBUIBHOE COOTBETCTBUE. KaXaoMy »3JIEMEHTY JI€BOTrO
CTOJIOIa COOTBETCTBYET TOJBKO OAMH 3JIEMEHT IIPABOr0 CTOJIONA.

DOyHKIUA Paznoxenue B psan MakinopeHna
1) e* A) T+x+x%+ - +x"+-
X x3 x5 (_1)n+1x2n—1
2 cos x B) 4+ _4..
) ) 1 3! * 5! ot (2n—1)!
_ X 2 n
3) sin x B) R TR TR
1 x2 x4 (=1)"x2"
4 r 1427 4.
) 1—x ) 2!+4!+ * (2n)! *
[IpaBuIbHBIN OTBET:
| 2 3 4
B I b A

Komnerennuu (naaukatopsl): YK-1, OITK-3.

11. YcraHoBuTE TNPaBUIBHOE COOTBETCTBHE. KakaOMy »3JIEMEHTY JI€BOrO
CTOJNIOIa COOTBETCTBYET TOJBKO OAMH 3JIEMEHT IIPABOr0 CTOJIONA.

1) A) T 1

jfdxdy 2

D
D:f0<x<1,0<y<1;}



2) b) 0

[[ acas

D
D:{0<x<1,0<y<0;}
3) B) 1

ffarar

D:{ix=1Ly=0,y=x;}
4) )

ffarar

D:{0 < x <1;y = arcsinx; }
IIpaBUIBHBIN OTBET:
1 2 3
B b r
Komnerennuu (naaukatopsl): YK-1, OITK-3.

N| =

>~

12. YcranoBute npaBUIIbHOE COOTBETCTBHE. KakaoMy »>Ie€MEHTY JIeBOTO
CTOJI011a COOTBETCTBYET TOJILKO OJIMH 3JIEMEHT MPABOTO CTOJIOLIA.

1) A) 2

—nR3
ﬂj dxdydz 3
14

V{i0<x<1,0<y<1,0<z<1}
2) B) 1

fﬂdxdydz

—R < x <R,

V:{—VR? —x2 <y < R? — x2;
0<z<+R?—x2—7y2
3) B)

fﬂdxdydz

V:{0<z<1;x%+y? =1}
4) I) 2mR?

jvffdxdydz

Vi{-1<z<1;x*+y*=R?%}
[IpaBUIBHBIN OTBET:
1 2 3
b A B

(o) W

= s



Komnerennuu (naaukatopsl): YK-1, OITK-3.

13. VYcraHoBuTe mNpaBWIBHOE COOTBETCTBHE. KaXIoMy »3JIEMEHTY JIEBOTO
CTOJIOIA COOTBETCTBYET TOJIBKO OJMH JIEMEHT IIPABOI0 CTONOIA.

W3zBectHO, uTo P(A = {cpaaThb sk3ameH}) = 0,5,a P(B =

1) {momactb nog goxap}) = 0,1. UYemy Oymer paBHa A) 0,55
BEPOSTHOCTH COObITUS A + B?
NzBectHo, uto P(A = {cpaaTb 3k3aMeH 1 CTyJleHT}) =

2) 0,4, a P(B = {cpaTb sk3ameH 2 ctygeHT}) = 0,6. Uemy b) 0,76
OyIeT paBHa BEpOSITHOCTh cOObITUSI A + B?
N3BecTHO, 4TO P(A =
3) {Ha nepBoM KyOuKe Bbilasia 6}) =1/6, a P(B= B) 11/36
{na BTOpOM KyOuKe Bbillaszia 6}) = 1/6. UYemy Oymer
paBHA BEpOSITHOCTH COObITUS A + B?
N3BecTHO, 4TO P(A =
4) {Ha nepBoii MoHeTe Bbinas "rep6"}) =1/2, a P(B = r) 0.75
{na BTOpOM MOHeTe Bblnasa 'rep6"}) = 1/2. Yemy ’
OyZeT paBHA BEpOSITHOCTH COObITHSI A + B?
[IpaBuIbHBIN OTBET:
1 2 3 4
A r B b

Komnerenuu (naaukaropsl): YK-1, OIIK-3.

14. VYcranoBute IIPpaBUJIBHOC COOTBETCTBHUC. Ka}K,HOMy QJICMCHTY JICBOIO
CTOJ'I6IIa COOTBCTCTBYCT TOJIBKO OAMWH 3JICMCHT ITPaBOIo CTOJ'I6Ha.

DOyHKIUA Paznoxenue B psang MakinopeHna
Bpouens! 2 monetsl. Halitu 1
1) BeposTHOCTH  BbINAJeHUA A) —
JIByX repOoB 2

Bpouens! 2 monetsl. Halitu

2) BEPOSITHOCTh ~ BBINAJCHUS B) 1
oqHOrO repda W OAHOHU 4
pENIKU
bpomenst 3 monetsl. Haiitu 1

3) BeposATHOCTH  BbINajzeHus B) -
Tpex repOoB 8
Bpouens 3 monetsl. Halitu 3

4) BeposITHOCTH  BbImajeHust 1) 3

OIHOTO Tep0 U ABYX pelIeK

[IpaBuIbHBIN OTBET:
1 2 3
b A B

Komnerennuu (naaukatopsl): YK-1, OITK-3.
10
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15. VYcraHoBuTe mNpaBHIBHOE COOTBETCTBHE. KaXIoMy »3JIEMEHTY JIE€BOTO
CTOJIOIA COOTBETCTBYET TOJILKO OMH 3JIEMEHT IIPABOI0 CTOIONA.

1) BeposTHOCTH TOTO, YTO HOBas IIApPUKOBas pydka A) 0,81
nuiier miaoxo (unum He numer), pasHa 0,19.

[lokynartens B Mara3suHe BbIOMpAeT OJIHY TaKylo
pyuky. Haliiure BEpOSTHOCTH TOrO, YTO ATa py4Ka
MULIET XOPOLIO.

2) BepodTHOCTH TOro, 4TO0 B CIy4ailHbli MOMEHT b) 0,13
BPEMEHU TEMIIEparypa Tena 3J0pOBOI0 YeJOBEKa
okaxercs Hmxke 36,8°C pasna 0,87. Haitaute
BEPOSITHOCTh TOTO, YTO B CIIyYallHbIi MOMEHT
BPEMEHH y 3I0POBOI0 YEJIIOBEKA TEMIEparypa Teja
okaxercsa 36,8°C wiu BEHILIE.

3) Ilpu WU3roToBIEHHMH NOAUIMIHUKOB JauaMeTpoMm B) 0,69
67 MM BEpOSITHOCTh TOTO, YTO JUaMeTp OyaeT
OTIIMYAThCA OT 3aJaHHOTO He OoJblle, YeM Ha
0,01 mmMm, paBHa 0,965. Haiigute BEpOsSTHOCTH TOTO,

YTO CIIy4YaWHBIN MOAMIUITHUK OyIeT UMETh TUAMETP
MeHble yeM 66,99 MM unu 6osnbire yem 67,01 MM.

4) Jlng ycHemHoro NpPOXOXKIEHUsS BCTynuTenbHOro I) 0,035
UCIIBITAaHUSI aOUTYpUEHTY HeoOxoaumo HaOparb 40
6amioB. BepodaTHOCTh TOro, 4TO aOUTYpPHEHT Ha
BCTYNIUTEIPHOM OJK3amMeHe HaOeper wMeHbme 40
6amioB, paBHa 0,31. Haiinute BEpOATHOCTH TOTO,
YTO AOUTYPUEHT CTAHET CTYIEHTOM.

[IpaBusbHBIN OTBET:
1 2 3
A b r
Komnerennuu (naaukatopsl): YK-1, OITK-3.

o

16. YcraHoBuTe MpPaBUIBHOE COOTBETCTBUE. KaXaoMy »dIEMEHTY JE€BOro
CTOJIOIa COOTBETCTBYET TOJBKO OAMH 3JIEMEHT IIPABOr0 CTOJIONA.

1) CoOblTus, MOSBIEHUE OJHOTO U3 KOTOPBIX A) HE3aBUCUMBIMU
VCKJIFOYAET MOSIBICHUE OCTAJIBHBIX B OJTHOM
Y TOM K€ UCIIBITAHUH, Ha3bIBAKOTCS

2) Ecmu HacTyruieHHE OIHOTO U3 COOBITUS He b)  yCIIOBHOH BEpOATHOCTHIO
U3MEHSIET  BEPOSATHOCTh  HACTYIUICHHMS
IPYroro coObITUA, TO TaKUE COOBITHS
Ha3bIBAIOTCS

11



3) BepositHOCTH cOOBITHS TIpH yCIOBUHM, 4TO B) ciydaiiHbIM cOOBITHEM
Apyroe  coOblTHE  yX€  MPOU3O0ILIO

Ha3bIBAETCS
4)  Pesynbrar 3KCiepuMeHTa, HaOmonenust wim [')  HEeCOBMECTHBIMH
OmbITa,  KOTOPBII  HpU  peanu3aiuu

ONPENICIEHHOTO KOMILIEKCA YCIOBUN MOXKET
MPOU30MTH, a MOXET HE MPOU30UTH
Ha3bIBAECTCS

[IpaBuIbHBIN OTBET:
| 2 3

r A b
Komnerenuu (naaukaropsl): YK-1, OIIK-3.

o

3agaHus  3aKpLITOr0 THNA  HA  YCTAHOBJIEHHE  TPaBUJILHOI
MOCJIe0BATEIbHOCTH

1. Pacrionoute onpenenuTenau B MOpsIKE BO3PaCTaHMS:

1 2 3
A)lt 2 3
3 2 1
1 0 0
b)|Io0 1 0
0 0 1
1 0 O
B)l[o -1 0
0 0 1
1 2 3
rNnio 2 3
0 0 3

IIpaBunbHbiil oTBeT: B, A, b, I’
Komnerennuu (naaukaropsl): YK-1, OITK-3.

2. Pacrnonoxure BEKTOPHI B MOPSIKE BO3PACTAHUS UX JIJTUHBI:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

I') (100)

[IpaBunbubiil otBeT: I, B, B, A

Komnerenmuu (uaaukaropsr): YK-1, OTIK-3.

3. PacnionoxuTte mpezensl B MOpsi/IKe YObIBAHUS MX 3HAYCHUI:

. 2x%2-4
A) lim —
X—00 X“—X—2

12



. Sinx
b) lim
x-0 X
. x+1\*
B) lim (—)
X—00 X
x54+x+1

I lim

x—o00 10x%*—x-2
[IpaBunbnsiii otBeT: [, B, A, b

Komnerennuu (naaukatopsl): YK-1, OITK-3.

4. Pacnonoxure 0oObeMBbI IapajUIEIENUIENOB, MOCTPOSHHBIX HAa BEKTOPaxX
b, C, B TIOPSAZIKE BO3PACTAHUS:

A)d(1 0 0),b(0 1 0),20 0 1)

B)d(1 0 0),b(3 0 4),¢(0 6 8)

B)d(1 0 0),b(0 3 4),é(6 8 0)

Nd@l o0 1),b(10 0 1),3(=10 0 1)

ITpaBunbusiii otBeT: I, A, b, B

Komnerennuu (naaukatopsl): YK-1, OITK-3.

5. Pacmosnio)kuTe Onpe/IesIeHHbIE HHTErPAIIbl B IIOPS/IKE BO3PACTAHHA:
1
2
A) f(i x4 dx
B) J dx

11+x2

B) J, dx

DY) 01 3e*dx

[IpaBunbnsiii otBET: A, B, b, I’
Komnerennuu (uaaukaropsl): YK-1, OITK-3.

6. Pacronoxure auddepeHnnanbubie ypaBHEHUS B MOPSIKE BO3PACTAHUS MX
HOPSIIKA:
d
A) 2=y
dx
d’y  d° _ dy

dx? = dx5 dx
B)y"+y"'=0
Dxy" —y' =y°
[IpaBunbnsiii otBeT: A, B, I, b
Komnerenuu (naaukaropsl): YK-1, OIIK-3.

7. Pacnionoxkute z(xy = 1; yo = 1) B mopsaKe Bo3pacTaHus MX 3HAYCHHA:
A) z(x;y) = 2x + 3y?

b) z(x; y) = In(xy) + 2

B)z(x;y) =Inx+Iny+1

I') z(x; y) =y - sin(mx)

[TpaBunbHbIl oTBET: [, B, b, A
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Komnerennuu (naaukatopsl): YK-1, OITK-3.

8. Pacmonoxwure z,(x, = 1;y, = 1) B mopsiike BO3paCTaHHUS:
A) z(x;y) = 5x + 3y?

B) z(x; y) = sin(mxy)

B) z(x; y) = 2xy®

D) z(;y) =y/x

[IpaBunbnsiii otBeT: b, I, B, A

Komnerennuu (naaukaropsl): YK-1, OITK-3.

9. PacrionouTe psAAbl B MOPAIAKE BO3PACTAHUS UX BTOPHIX YIECHOB:
A)Yr=1(Zn+1)

1
b) Xn=1

o 1

B) Yn=155—
o 5"

D) Xn=1

[IpaBunbnsiil oTBET: B, b, A, I

Komnerennuu (naaukatopsl): YK-1, OITK-3.

10. PacnonoxuTe cTeNeHHbIE PSAAbl B MOPSAKE BO3pACTaHUS UX PATUYCOB
YJICHOB:
xn
A) Xn=o0;
x+2)"
B) Xn=o ;z—n—)l
B) Y=o x™
) Xozo5™x™
[TpaBunbnsiii otBeT: I, B, b, A
Komnerennuu (naaukatopsl): YK-1, OITK-3.

11. PacronoxuTe HHTETPaibl B MOPSAKE YOBIBAHUS X 3HAYCHHIA:
A) [, dx [ dy
B) J, dx [ dy
B) fol dx foxz dy

1 1
D) [, dx[_ dy

ITpaBunensiii otBeT: I, A, b, B
Komnerennuu (uaaukatopsl): YK-1, OITK-3.

12. Pacniono>xute psiibl B MOPSAJIKE BO3PACTAHUS UX CYMM:
1
[00]
A) Zn:O Z_n
2
(0]
B) Zn:O 3_n
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o 4
B)Zn=0 5_n

ITpaBunbnbiil oTBET: A, b, I, B
Komnerennuu (naaukaropsl): YK-1, OIIK-3.

13. Pacnonoxwure ciaydaiiHble BeaU4YMHBI X B TOPSOKE BO3pAaCTaHUS HX
MaTeMaTHYECKOIO OXKUIAHU:
JuckpeTHass ciydaiiHas BeauMuMHA X 3aJaHa 3aKOHOM  paclpeleIcHUs

BEPOSITHOCTEH:
A)
X 0 1 2
P 0,6 0,3 0,1
b)
X 0 1 2
P 0,5 0,1 0,4
B)
X 0 1 2
P 0,1 0,1 0,8
I)
X 0 1 2
P 0,7 0,2 0,1

ITpaBunbnslii otBeT: I, A, b, B
Komnerennuu (naaukatopsl): YK-1, OITK-3.

14. Pacnonioxute ciydailHble BeJIMYMHBI X B MOPSAKE BO3pAaCTaHUS UX
JTUCIIEPCUU:
JluckpeTtHass ciy4yanHas BeanuuMHa X 3aJaHa  3aKOHOM  PAacIpenesIeHUs

BEPOATHOCTEM:
A)
X 0 1 2
P 0,6 0,3 0,1
b)
X 0 1 2
P 0,5 0,1 0,4
B)
X 0 1 2
P 0,1 0,1 0,8
)
x 0 1 2
P 0,7 0,2 0,1

[IpaBunbssiii otBeT: B, I, A, b
Komnerennuu (naaukaropsl): YK-1, OIIK-3.
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15. Pacnonoxure ciydaiHble BENMYMHBI X B MOPAIKE BO3PACTAHUS HUX
MAaTeMaTU4YECKOrO OKHUIaHUS:

HempeppiBHast ciydaitHass BenwunHa X 3a7aHa  QYHKIMEH TUIOTHOCTH
pacrpeneneHus BEpOSTHOCTEM:

0, ecinx < —1
A) f(x) = {1/2,ecm/1 —1<x<+1
0,ecin x > +1
0, ectux < —1
b) f(x) = {1/4,ec1m —1<x<+3
0,ecnu x > +3
0, ecinx < —2
B) f(x) = {1/8,ecn1/1 —2<x<+6
0,ecnu x > +6
0, ecinx < —1
INfx)= {1/3,8CJII/I —1<x<+2
0,eciu x > +2
IIpaBunbueiil otBeT: A, I, b, B
Komnerenmnuu (uaaukaropsr): YK-1, OTIK-3.

16. Pacrnosnoxxure ciaydaiiHble BEIMYMHBI X B IOPSAAKE BO3pacTaHUs HUX
TUCIIEPCUH:

HenpepsiBHass ciyvaiiHas BenuunHa X 3agaHa  (YHKOUMEH IUJIOTHOCTH
pacrpeneneHus BEpOATHOCTEM:

0, ecinx < —1

A) f(x) = {1/2, ecim —1<x<+1
0,ecin x > +1
0, ecimx < —1

b) f(x) = {1/4,ec1m —1<x<+43
0,ecam x > +3
0, ecinx < —2

B) f(x) = {1/8,ec1m —2<x<+6

0,ecin x > +6
0, ecinx < —1

I f(x) = {1/3,ecm/1 —1<x<+2
0,ecn x > +2

[TpaBunbHbIM OoTBET: A, I, b, B

Komnerenunu (naaukaropsl): YK-1, OITK-3.

3a11am1ﬂ OTKPLITOI'O THIIA

3agaHus OTKPHITOTO THIIA HA IONOJIHEHHUE
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1. HanuiuTe npomyieHHoe cIoBo (CJI0BOCOYETAHUE).

JIByX HEHYJEBBIX BEKTOPOB d U b — 570 umcIIo, paBHOE
IPOU3BEACHUIO JUTMH STUX BEKTOPOB HA KOCUHYC yIJIa MEXTy HUMHU.

[TpaBUIIBHBII OTBET: CKAIAPHOE MTPOU3BEICHNUE.

Komnerennuu (naaukatopsl): YK-1, OITK-3.

2. HanumuTe npomnyiieHHoe CJIOBO (CJI0BOCOYETAHUE).
— YIOPSIOYCHHBIE HAOOp BEKTOPOB B BEKTOPHOM
IPOCTPAHCTBE, TaKOW, YTO JFOOOW BEKTOpP OTOTO IPOCTPAHCTBA MOXKET OBIThH
CIMHCTBCHHBIM 00pa3oM MPEACTaBICH B BUJIC JUHEHHON KOMOWHAIIMM BEKTOPOB W3
3TOrO Habopa.

[IpaBunbHBIN OTBET: Oa3uC.

Komnerenunu (naaukaropsl): YK-1, OITK-3.

3. HamumuTe nporymeHHoe coBo (CJIOBOCOYETAHUE).
— 3TO TEOMETPUUYECKOE MECTO TOYEK, IS KOTOPBIX CyMMa
paccTosHM 10 ByX (PMKCUPOBaHHBIX TOueK F; u F,, uMeHyeMbIX (poKycamu, €CTh
BEJINYMHA IMOCTOSIHHASL.

IIpaBuIIbHBIN OTBET: AJUIUIIC.

Komnerenuuu (naaukatopsl): YK-1, OITK-3.

4. Hanummre npoIyIeHHoe CII0BO (CJIOBOCOUYETAHUE).
— TmpedeNl OTHOWIGHUS TNpupamieHus ¢QYHKIUH K
IpUpAIICHUIO € apryMeHTa MpH CTPEMJICHUH MPUPALIECHUs apryMeHTa K Hymo (1pu
YCIIOBUH, YTO TAKOW MpeJeN CyIIEeCTBYET).

[TpaBUIIBHBIN OTBET: MPOU3BOIHAS; IPOU3BOIHAS (DYHKITHH.

Komnerentuu (uaaukaropsl): YK-1, OITK-3.

5. Hanummre nponyiieHHoe CI0BO (CIOBOCOYETAHUE).

Omnpenenurens KBaAPATHON MaTPHUIIBl PaBEH CyMME MPOW3BEICHUN 2JIEMEHTOB
000# cTpokH (cTosOIa) HAa UX :

[TpaBMIIBbHBII OTBET: anreOpandecKue JOTMOTHEHUS.

Komnerenmuu (unaukaropsl): YK-1, OITK-3.

6. Hanmumure nporymeHHoe ¢oBo (CJI0BOCOYETAHHE).
¢byskiuu f B Touke M — 3TO BEKTOp, KOOpAMHATAMH
KOTOPOTO SIBJISIFOTCS] 3HAUEHUSI YACTHBIX IMPOU3BOIHBIX B 3TOM TOUKE.

[IpaBUIBHBIN OTBET: TPATUCHT.

Komnerennuu (naaukaropsl): YK-1, OITK-3.

7. HanummTe mponyIeHHOEe CJIOBO (CIIOBOCOYETAHHUE).

— 3TO Tpeaen OTHOIICHUS MNpupamieHus (QyHKIUU
HECKOJIbKUX TIEPEMEHHBIX IO BHIOpAHHOW MEPEeMEHHON K NPUPAIICHUIO 3TOU
NIEPEMEHHOM, TPU CTPEMIIEHUH 3TOTO MPUPAILIECHUS K HYJIIO.
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[IpaBUNBHBIN OTBET: YaCTHAs! IPOU3BOIHAS.
Komnerennuu (uaaukaropsl): YK-1, OITK-3.

8. Hanumyre nponyImeHHoe CI0BO (CIIOBOCOYETAHHUE).
st yaknuu f(x) — 3T0 Takas (yHKIIHS, TPOU3BOIHAS

KOTOpO#i paBHa f(x).
[IpaBuUnBHBIN OTBET: IEPBOOOPA3HASI.
Komnerennnu (naaukatopsl): YK-1, OITK-3.

9. Hanummre npomyieHHOe CJIOBO (CII0OBOCOYETAHHUE).

WNuTerpan HasbiBaeTcs , €CJIM BBINIOJHAETCS IO KpanHeu
MEpe OJHO U3 CJENYIMUX YCIOBUH: 1) 00macTh HMHTETPUPOBAHUS SBIACTCS
OECKOHEYHOM; 2) mnoAbIHTEerpanbHas (QYHKUUSA SBISETCS HEOTPAaHUYEHHOW B
OKPECTHOCTH HEKOTOPBIX TOUEK 00JIACTH MHTETPUPOBAHUS.

[IpaBUNBHBII OTBET: HECOOCTBEHHBIM.

Komnerentuu (uaaukaropsl): YK-1, OIIK-3.

10. HanummTe nponyiieHHoe cI0BO (CIOBOCOUYETAHHUE).
— ypaBHEHHUE, KOTOPO€ MOMUMO (YHKIIUU COJAEPKUT €€

MIPOU3BOJIHBIE.
[IpaBunpHbIi 0TBET: MU depeHnnanrsHoe ypaBHEHHE.
Komnerennuu (uaaukaropsr): YK-1, OITK-3.

11. Hanuimwrte mpomyIieHHoe clI0BO (CJIOBOCOYETAHUE).
— 3TO MpeAen MOCIeI0BaTeIbHOCTH €0 YaCTUYHBIX
CYMM, €CJIM 3TOT MPEAeI CYLIECTBYET.

IIpaBUIIBHBIN OTBET: CyMMa YHMCIIOBOTO PsA.

Komnerenuuu (uaaukatopsl): YK-1, OITK-3.

12. HanummTe nponymeHHoe CI0BO (CI0BOCOUYETAHHE).

Ecnu uncnoBoit psii cxoauTces, TO Opejiell ero 00IIero ujeHa paBeH
[IpaBUIBHBIN OTBET: HYJIO.

Komnerennuu (unaukaropsl): YK-1, OITK-3.

13. HanummTe nponyiieHHoe ClI0BO (CIOBOCOUETAHHUE).
— YaCTHBIM cily4yail psaa Teusmopa, TJe TOYKa Pa3IoKEHUS

paBHa HYJIO.
[IpaBunbHbIN OTBET: P4 MakiopeHa.
Komnerennnu (uaaukaropsl): YK-1, OITK-3.

14. HanummTe nponymeHHoe CI0BO (CIOBOCOYETAHHUE).
— 3T0 0000IIeHNEe TOHATUS OMPEACNEHHOTO WHTErpajga s
(GyHKIMH JBYX MEpEMEHHBIX, 3a1aHHOM Kak Z = (X, ).

[IpaBUIBHBIN OTBET: JBOMHOW UHTETPAI.
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Komnerennuu (naaukatopsl): YK-1, OITK-3.

15. Hanummre nponymeHHoe CiI0BO (CIOBOCOYETAHHUE).

I'eoMeTprueckuii CMBICIT JBOMHOIO HMHTETPAJIA 3aKIIOYAETCA B TOM, YTO
BeTMYMHA  JIBOWHOTO MHTErpaja OT HEoTpulaTelnbHOW  (yHKIMH  paBHA
UUJMHIPUYECKOTO Tena.

[IpaBunbHEII OTBET: 00BEMY.
Komnerennuu (uaaukaropsl): YK-1, OIIK-3.

16. HanummTe npomnyiieHHoe ¢I0BO (CJIOBOCOYETAHUE).
CllyyailHOM BeIMYMHBI HA3bIBAa€TCS €€ Haubosee
BEPOSTHOE 3HAUCHHUE, JIJISI KOTOPOTO BEPOSTHOCTH P; HITH TNIOTHOCTh BEPOATHOCTH f(X)
JOCTUTAET MAKCUMYMa.

IIpaBUIIBHBIN OTBET: MOJOM.

Komnerennnu (naaukaropsl): YK-1, OITK-3.

17. HanummTe npomyIieHHoe CI0BO (CJIOBOCOYETAHUE).
CIIy4aiiHOM BeIM4YuHbI X Ha3bIBAIOT yuciao Me, Takoe,
yro P(X < Me) = P(X > Me) = 1/2.

IIpaBuIBHBIN OTBET: MEAUAHOM.

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

18. HanummmTe npomnyiieHHoe ClI0BO (CJIOBOCOYETAHUE).
Jlnst pacuéra perpecCHOHHBIX KO3(PQHUIIMEHTOB, BXOMANIUX B ypaBHEHHUE
perpeccuy, TPHU BBHIMIOJHEHUU PETPECCHOHHOTO aHallM3a MCIOJIb3YeTCS METOJ

[IpaBuiIbHBIN OTBET: HAUMEHBIIIMX KBAIPaTOB.
Komnerennuu (naaukaropsl): YK-1, OIIK-3.

19. Hanmummmte npomnyiieHHoe CI0BO (CIIOBOCOYETAHUE).

[TocnenoBaTenbHOCTh YMCET Xg, ..., Xy, YAOBJIETBOPSIOIIMX YCIOBHIO X(1) <
X2y S v < Xm), THE X(;) — HAUMEHBIIMH M3 DJIEMEHTOB BBIOODKHM, a X(n) —
HauOONBIINHN U3 YIEMEHTOB BEIOOPKH, Ha3bIBAIOT BBIOOPKH.

[TpaBWIIBHBII OTBET: BApUAIMOHHBIM PSIIOM.

Komnerennuu (uaaukatopsl): YK-1, OITK-3.

3aIlaHI/IH OTKPLITOI0 THIIA ¢ KPATKUM CBOﬁOI[HLIM OTBCTOM

1. Ipoussonnas ¢ynxuus y(x) = cos(x?) pasna ... (Omeem 3anuwume 6
suoe Qhynxyuu)

[IpaBunbHBIA OTBET: —2X Sin x 2.

Komnerennuu (uaaukatopsl): YK-1, OITK-3.
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2. Haiitu mnpomexyTok Bo3pactanus (ynkuuu y(x) =1 —x? (Omeem
3anuwume 6 ude unmepseaa)

[TpaBuabHbIH OTBET: (—00; 0).

Komnerennuu (naaukaropsl): YK-1, OITK-3.

3. Haiitu moomangs TpeyroibHUKA, 3aJaHHOTO KOOPAMHATAMU CBOMX BEPIIMH
A(0;0;0), B(1;0;0), C(0;2;0) (Omsem 3anuwume 6 éude uucia)

[TpaBunbHBIM OoTBET: 1.

Komnerenmuu (uaaukaropsl): YK-1, OTIK-3.

4. Haittu HamGonbinee 3HadeHue Qpynkuuu y(x) = x? — 2x — 1 Ha oTpeske
[—1; 1] (Omsem 3anuwume 6 6uode uucna)

[IpaBunbHBIN OTBET: 2.

Komnerennuu (naaukaropsl): YK-1, OITK-3.

5. Haittu cymmy abciuce Touek pa3pbiBa PyHKIIAU:
x> +1,x<0
f(x) =1cosx,0<x<1
x2—1,x>1
(Omeem 3anuwiume 6 gude uucia)
[IpaBunbHBIM OTBET: 1.
Komnerennuu (naaukaropsl): YK-1, OITK-3.

6. C moMOIbIO OMNPEACICHHOTO WHTErpaja HaWTH IUIOmaab (QUTypHl,
orpannyeHHoi uausIMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 suoe uucia)

[IpaBunbHeIM OTBET: 1.

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

7. C mNOMOIIBIO OMNPEACIICHHOTO WHTErpaja HAWTH IUIomanb (GUrypsl,
orpannucHHol auHEAMH {y = 0;y = 1/2;x = 1} (Omeéem sanuwume 6 6uode
yucna)

[IpaBwiibHBIM OTBET: 1.

Komnerenunu (naaukartopsl): YK-1, OITK-3.

8. C moMOIIbI0 OMpEeNeNeHHOTO HHTerpajga HaWTH IUIomaas (UTYpHI,
orpannueHHoi muauamu {y = 3x%;y = 0; x = 1} (Omsem 3anuwume 6 sude uucia)

[IpaBusnpHBIil OTBET: 1.

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

9. Haiitu o6imee pemenne auddepeHuansHoro ypasaenus y' = x  (Omeem
3anuwume 8 suoe yHKyuu)
2

o X
IIpaBunbHEBIN OTBET: 5 1 C.

Komnerennuu (naaukaropsl): YK-1, OIIK-3.
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10. Haiitu o6riee pemenne quddepeHimansHoro ypapaenus y'' — 3y’ + 2y =
0 (Omeem 3anuwume 6 suoe gynxyuu)

[IpaBunbHEI oTBET: Cie* + C e,

Komnerennnu (naaukatopsl): YK-1, OITK-3.

11. C mnomompr KakuX JOCTATOYHBIX NPU3HAKOB MOXHO OIPENEIUTh
CXOJMMOCTb 3HAKOMNOJOKUTEIbHBIX YHUCIOBBIX pANOB (Ilepeuuciums HAUMEHOBAHUS
NPU3HAKOB)

[IpaBuiibHBIN OTBET: NMPU3HAKA CPABHEHUWS, MHTETPAJIbHBIM Npu3Hak Komwm,
paaukanbHbIi npusHak Komm, npusnak J{anamobepa.

Komnerenmuu (uaaukaropsl): YK-1, OIIK-3.

12. C noMmompl Kakoro MpU3HAKA MOXKHO OIPEIACIUTh CXOAUMOCTh
3HAKOUYEPEAYIOIIUXCS YUCIIOBBIX PSIIOB (VKazamb HaumeHosaHue npusHaxa)

[IpaBunbHbII OTBET: pU3HaK JleOHuIIa.

Komnerenuuu (uaaukaropsl): YK-1, OITK-3.

13. Paznokenrem kakoil (YHKIIUU SIBIISCTCS CICAYIOMMA psx MakmopeHa:
x  x? P
1+ ottt ot (Omeem 3anuwume 6 6uoe y = f(x))

[TpaBunbHbIH OTBET: y = e*.
Komnerenuuu (naaukaropsl): YK-1, OITK-3.

14. PaznoxxeHneM kakol (GYHKIMH SIBISETCS CIAEAYIONIMN psag MakiopeHa:
x x3 x5 (_1)n+1x2n—1 C) a
———+ =+ -+ ———"+ - (Omeem 3anuwume 6 suoey = f(x
1 31 sl (2n-1)! ( y=5®)
IIpaBuibHBIN OTBET: Yy = Sin x.

Komnerennuu (naaukatopsl): YK-1, OITK-3.

15. Pa3znoxxenuem kakod (YHKIMH SIBJISICTCS CIEIYIOIUN psig MakiopeHa:
x2 x4 (_1)nx2n
l1-——=+—++—
20 4l (2n)!
[IpaBUIBHBIN OTBET: Y = COS X.
Komnerenuuu (naaukatopsl): YK-1, OITK-3.

+ -+ (Omsem 3anuwume 6 suoe 'y = f(x))

16. HenpepbiBHas ciydaiiHasg BeqnyuHa X pacrnpenerneHa paBHOMEPHO Ha
unrepBaie or 1 go 10. KakoBa BepOSTHOCTH, YTO CiIy4yailHas BEJIWYMHA MPUMET
3HaueHue paBHoe 57 (Omeem 3anuwume 8 suoe yucia)

[IpaBumnpHEIl OoTBET: 0.

Komnerennuu (uaaukatopsl): YK-1, OITK-3.

17. Kakag pgons 3HauU€HHAd HOPMAJbHO pPACHpPENEICHHON TeHEepaTbHON
COBOKYMHOCTH 3aKJIFOYEHA B IpeJieyax TPEX CTaHJAPTHBIX OTKJIOHEHUI OT CpeIHero?
(Omeem 3anuwiume 8 npoyeHmax)
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[TpaBunbHBIM 0TBET: 99,7 %.
Komnerenmu (naaukaropsl): YK-1, OIIK-3.

18. X mu Y — mnesaBucumbl. D(X) =15, D(Y) =2. Hcnonn3ys cBoiicTBa
nucnepcuu, Haliqute D (2X + 3Y) (Omsem 3anuwume 6 sude uucna)

[IpaBunpHBIl oTBET: 38.

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

19. M(X) =5, M(Y) = 2. cnonp3ys CBOMCTBA MaTEMaTHYECKOTO OXKHUIAHUS,
Haviqute M (2X — 3Y) (Omeem 3anuwume 6 uoe yucna)

[IpaBusbHBIN OTBET: 4.

Komnerennuu (uaaukaropsl): YK-1, OITK-3.

20. B nupamuze 5 BUHTOBOK, 3 U3 KOTOPBIX CHAOKEHBI ONTUYECKUM MPHUIICTIOM.
BeposTHOCTh TomMamaHus I CTpENIKa MPU BBICTPENIC W3 BUHTOBKH C ONTHYCCKHUM
npuriesniom paBHa 0,95, w3 oObryHOM BHHTOBKM — 0,7. CTpenok Haymgady Oeper
BUHTOBKY U cTpeisieT. HallTu BepOATHOCTH TOTO, YTO MHUIIEHL OyIeT MOpaKeHa.
(Omeem 3anuwiume 8 uoe 4ucia)

[TpaBunbHsIil oTBeT: 0,85.

Komnereniuu (uaaukaropsl): YK-1, OTIK-3.

3aaHuA OTKPBHITOIO THIIA ¢ PAa3BEPHYTHIM 0TBETOM

1. Penth 3aaqy, ucnomn3yst MeToAbl AU depeHInanbHOTO HCUUCICHUS:

Teno maccort my = 3000 kr magaet ¢ BoicoTbl H = 1280 M MeTpoB U TepsieT
Maccy  (cropaeT) TPOMOPIMOHANILHO  BpemeHW  maneHws.  Koaddumment
nponopuuonanbHocTd kK = 100 kr/c. Cuutas, 4to HauaiabHast CKOPOCTh vy = 0 M/c,
yckopenre g = 10 M/c?, Haiity BpeMsi NalieHHs, IIPU KOTOPOM TeJIO OyleT UMETh
HanOOJBITYI0 KUHETUYECKYIO SHEPTHIO.

IIpuBecTr paclumpeHHOE pPELICHUE.

Bpewms Beimonaenus — 30 MuH.

Oxunaemblil pe3yJbTar:

1. Tlpumem, 4TO TEnmo SABISETCS MaTepuaibHOM Toukoil. Torma KMHETHYECKas
SHEPrusl MaTepUAILHON TOUKU OyJEeT BHIYUCIATHCS IO Takoi popmyre:

m - v?
2

VYuuthiBas, 4YTO Macca Tela TMpH JIBIJKEHWH TEepeMEHHa, OIpeleIuM
3aBUCUMOCTh MAacChl MaJAlOLIEr0 Tejla OT BpeMeHU. Tak Kak Tello Cropaer
IPOMOPIHOHATIEHO BPEMEHU MaJIEHUs, €r0 Macca YMEHbBIIAETCsA, U (PYHKIUS TPUMET
TAKOU BUI:

m(t)=my—k-t
DyHKIHS CKOPOCTD Tejla OT BPEMEHH TaICHHS:
v(it)=vy+g-t
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[Tonyyaem GyHKIMIO KHHETUYECKOW SHEPTUH TeJla OT BPEMEHU MaJICHUS:

1
E@®) =5 0mo—k-)(wo +g-t)?

1
E(t) = 5 (3000 ~ 100 £)(0 + 10 - £)* = 5000(30 - ¢* — %)

2. OnpenensieM BpeMms t,,—o NaAEHUS Tejla 10 TOTO MOMEHTA, KaK €ro macca
CTaHET paBHA HYJIIO:
m(t) =my—k-t=3000—100"t =0 = t,;,—o = 30 cek

3. OnpenenseM BpeMsl terouy MAACHHS Tela 0 CTOJIKHOBEHHS C 3eMJICH:
2

H=v0-t+g = 1280 = 5 t? = topoun = 16 CEK

4. HaxomuMm BpeMs MajeHus, MPH KOTOPOM TEIO OYIeT MMETh HanOOJBIIYIO
KAHETHUYECKYIO DHEPrHI0, Kak HambOonbmiee 3Hauenue ¢(yunkuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]

HaxoquM BHYTpEHHHE KPUTHUYECKHE TOUKH:

E'(t) = 5000060t —3t?)=0=
t=0
t =20 ¢ [0;16]

HaxomuM wamGombliee 3HaueHWe (QYHKIMH Ha TpaHHMIAX OTpe3Ka W BO

BHYTPEHHUX KPUTHYECKUX TOYKAX:

t 0 16

E(t) 0 5000(30-16% — 163)

OtBer: BpeMsl MajeHHs, NPU KOTOPOM TeNo OydeT HMETh HauOOJIbIIYIO
KMHETUYECKYIO0 dHepruto t = 16 cek.

Kpurepuu onenuBanus:

— moctpoenne ¢yHkuuu E(t) KUHETHYECKOW SHEPrHMM Tejda OT BPEMEHHU
najieHUs;

— Ollpe/ielieHne BpEMEHHU NaJeHus Tella 10 TOT0 MOMEHTa, KaK €ro Macca CTaHeT
paBHA HYJIIO;

— OIpe/IeNICHNE BPEMEHH MaJIeHUs TeJla 10 CTOJKHOBEHHUS C 3EMIICH;

— HaxoKJcHHWE Haubosbiiero 3HadeHus Qynkuuu E(t) Ha oTpeske,
OINPEIEICHHOM BPEMEHEM ITaJICHUS J€J1a 10 CTOJIKHOBEHUS C 3eMJIEH

Komnerennuu (naaukaropsl): YK-1, OIIK-3.

2. PemuTh 3a1a4y, UCTIOJB3YSl METO/IbI MHTETPATILHOTO UCUUCIICHUS:

[unuHapuyeckuid pe3epByap C BBICOTOM 6 M U JUaMETPOM OCHOBAHUS
4 M HaIoJIHEH BOJI0M. 3a KaKoe BpeMsl BOJIa BEITEUET U3 HETO Uuepe3 KPyIioe OTBEPCTHE
paauyca 1/12 M, cnenanHoe B HE pe3epByapa’?

(CrpaBouHass uHGpOpMalUs: CKOPOCTh MCTEUEHUS >KUJIKOCTH IO 3aKOHY
bepuynnm Beipaxaercs hopmynoit V = o,/2gx, npuuem aiis Boasl o = 0,6)

[IpuBecTr pacIMpEHHOE PEIICHUE.

Bpewms BeinonHenns — 30 MuH.

OxumaeMblid pe3ybTar:
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1. IlycTh yepe3 t cek mociie UCTEUYEHHs] BOJbI YPOBEHb OCTaBUICHCS BOIbBI B
pesepByape ObLI paBeH X M, a 3a BpeMsi dt CEK TOHU3UIICS Ha dX M. BBIYUCIUM 00bEM
BOJIbI, BBITEKAIOUIMI 32 3TOT OECKOHEYHO MaJsiblii MPOMEXKYTOK BpeMeHHU dt, ABYMs
crocobamu:

1 cn.) O6vem dW paBeH 00beMy HMIMHAPUYECKOTO CJIOS BBICOTOW dx u
pagnycoM OCHOBAaHUS " = 2 M.

dW = mr2dx

2 cm.) O6bem dW paBeH o0beMy LMJIMHIPA, OCHOBAHUEM KOTOPOTO CITYKHT
OTBEpCTHE B JHE pe3epByapa p = 1/12 M, a BeicoTa paBHa Vdt, rne V — ckopocTh
TEUEHUS BOJIBI:

dW = mp?Vdt = 0,6mp?,/2gxdt

[IprpaBHUBaEM MOTYyUYECHHBIE BBIPAKEHUS
r?dx = 0,6mp?,/2gxdt
[Tomyuaem

r?dx
dt = ,rae x € [0; 6]

0 6,02,/2 gx
2. IHTerpupyeM ypaBHEHHE, II0Ty4aeM BPEMsl HCTEUEHHs BOJIbI
6 6
. _f rdx r?dx dx r?dx 6 10 r?
0,6p

= __—.2\/}|0__. -

2./2gx 0,6p2@0 Vx 0,6p2@ \/@ P

3. IloacraBnsiem I/ICXOILHLIC JaHHbIE, TT0JIy4aeM

~ 1062 cex = 17,7 MmuH

OtBert: Boza BbITEUET U3 pe3epByapa uepes t =~ 1062 cek = 17,7 MUH.

Kputepun oneHrnBanus:

— IIOCTPOEHUE MaTEMAaTUYEeCKOW MOJAEIU IIpollecca HUCTEYEHUS] BOABI U3
pe3epByapa;

— UHTETPUPOBAHUE MOITYYEHHOTO YPAaBHEHHUS;

— HaxOXJECHHE BPEMEHHM BBITEKAaHUS BOABI M3 PE3EpByapa 4Yepe3 Kpyioe
OTBEpCTHE, CACIAHHOE B JTHE pe3epByapa

Komnerenuun (uaaukaropsl): YK-1, OIIK-3. ....

3. PemuTs 3a1a4y, HCIOIb3YsI METOABI MHTETPAJIBbHOTO UCUUCICHUS:
HaiiTu BepOsSTHOCTH NONaAaHus OCH IIKKMBA B KOIbLO 77 < x% + y? < 1, ecin

YCKOpPEHHE OCH BEOMOIO Bajia PEyKTOpa pACIPEIEICHO M0 HOPMAJIbHOMY 3aKOHY C

_x%+y?
e 202

IUIOTHOCTBIO BeposTHOCTH. f (X, y) = pr
IIpuBecTr paclIMpeHHOE PEIICHUE.

Bpewms BeinonHenus — 20 MUH.

Kpurepuu onenuBanus:

— ¢opManu3aIys TEXHUUYECKOTO Mpoliecca;

— UHTETPUPOBAHHE MOJIyYEHHOTO YPABHEHHUS,;

— HaXOXKXJICHHUC BCPOATHOCTH II0IIaJaHUA OCH IIKKMBA B KOJICCO.
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Oxunaemblil pe3yabTar:

1
= f(x y)dxdy =
-]:[T1<p<7'2 0-227-[

27-[ 2 2 2 2 27T;
= —-p°/20 2 = —pg~ P /20%|"2 =
0227Tfr ¢ d(p*/r) ¢ |r1

e~P*/29° hdpd =
D

-rZ/20? -r%/20%

=e
-r?/20% _ o1 2 /202

—e
OtgeT: P = ¢
Komnierenuuu (MHAMKATOPHI): VK—I, OIIK-3.

4. PemnThb 3a/1a4y, UCIIOJIb3YS] METOIbI TEOPUU BEPOSATHOCTEM:

ABTOMOOUII JTOJDKEH MpoexXaTh MO YIMIE, Ha KOTOPOW YCTAHOBJIEHO N = 4
cBerodopa, AAIONIMX HE3aBUCHUMO JIPYT OT JApYyTra 3€JIeHbId CUTHajl B TeYeHUe t; =
1,55 MuHyT, *enteiii — B TedeHue t, = 0,35 MUHYT, KpacHbIi — B TE€UCHHE t; =
1,20 munyT. TpeOyercs

1) HaiiTH 3aKOH pacHpeaereHusl Cay4dailHOM BEMYMHBI X — 4YuCiIa OCTAaHOBOK
aBTOMOOWJISL Ha YJMIIE;

2) HalTH MaTeMaTUYECKOE OKUJAHUE U JUCTIEPCUIO BEJTUYUHBI X ;

3) KaKOBO CpeHEe YUCIIO OCTAHOBOK aBTOMOOMIISI HA 3TOM My TH?

IIpuBecTr paclIMpeHHOE PELICHUE.

Bpewms Beinmonaenus — 30 MuH.

OxunaeMblil pe3ynbrar:

1. Bpewms, B TeueHune KoToporo cBeTodop pasperiaeT mpoesn (3eJIeHbIN CBET),
paBHO

t, =t, + t3
CnenoBarenbHO, BEPOATHOCTh TOTO, YTO CBETO(OP MPOITYCTUT WM COAEPIKUT

MaIlIMHY, OJHA U Ta K€
t, +t3 1
p -_—_ — —
t,+t, +t; 2
Cnyvaiinas BenmuunHa X  MoxeT npuHumars 3Hadenus O0,1,2,3,4,
COOTBETCTBEHHO C BEPOSTHOCTSIMHU, KOTOPbIE HaxoaaTcs 1o ¢opmyie bepuysiu

P(X = 0) = Cop°q* = (1)4 — i

) =

)4 T
) =
P(X = 4) = C/p* 0—()

3aKoH pacnpe/ieNieHUsl CIy4yallHON BEJIMYUHBI X :

P(X=1)=Cip'q’> =4 (

P(X = 2) = C2p?q® = (

NIHNIHNI

P(X =3) = Cip*q* = 4
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X 0 1 2 3 4
p 1/16 4/16 6/16 4/16 1/16
2. Marematrnyeckoe 0KUJIaHNE U AUCIEPCHS JUCKPETHOM CIIyYailHOW BETMYHUHBI

X:

MX)=0 1+1 4+2 6+3 4+4 1—2
716 16 16 16 16
D(X)=M(X2)—M2(X)=02-i+12-i+22-£+32-i+42-i—22
16 16 16 16 16

=1
3. CpenHee 4KMCIIO OCTAaHOBOK aBTOMOOMIIA: 2.
Otset: Cpennee (03KUIAEMOE) YHCIO OCTAHOBOK aBTOMOOHIIS: 2.
Kpurepuu onieHnBaHus:
— HAXOXKJIEHUE 3aKOHA PACcHpEeIeHUs CIIy4ailHOW BeTMYUHBI X ;
— HaXOXKJIEHUE MAaTEMATHYECKOTO OXKUAHUS U AUCTICPCUH BEIMYUHBI X ;
— HaXOXKJIEHHUE CPEIHETO YMCIIa OCTAHOBOK aBTOMOOMJIS.
Komnerennuu (naaukaropsl): YK-1, OITK-3.

26



3KCﬂepTH00 3aKJIIOYECHHE

IlpencraBneHHBI KOMIUIEKT OLEHOYHBIX MATEpPHANOB IO JHCLHILIHHE
«MaremaTHKa» cooTBeTCTBYeT Tpe6GoBanuam GI'OC BO.

IlpennaraeMble OLEHOYHBIE MaTepHanbl ajfeKBaTHB LENAM H 3agayaM
peaid3allid  OCHOBHOH TNpOQECCHOHANbHOM 06pa30oBaTeNbHOH MpPOrpaMMEl 110
HanpagsneHHIo noarotoky 13.03.03 DHepreTHYeckoe MalIMHOCTPOEHHE.

BH/IEI OLIEHOYHBIX CPEICTB, BKIIOYEHHEIE B IIPECTABIEHHEIH (GOHI, OTBEYAIOT
OCHOBHEIM NpHHUHMMNaM ¢opMmHpoBaHus POC.

PaspaGoTraHHble H IIpeJCTaBIEHHEIE /A 3KCHEPTH3bl OLIEHOYHbIE MaTEpPHAIILI
PEKOMEHAYIOTCS K HCIONb30BaHMIO B Ipoliecce MOATOTOBKH o0yualommxcs Mo
YKa3aHHOMY HallpaBJIeHHIO.

IIpencenatens yueOHO-MeTOAHYECKOH KOMHCCHH

HHCTHTYTa KOMITBIOTEPHEIX CHCTEM H ///V‘
MH(POPMALIHOHHBIX TEXHOJIOTHH Betposa H. H.




JIHcT H3MeHeHHii H JonmoJTHeHH

Ne

BHuAn! nononHeHui U
H3MEHEeHH

Jlata 1 HOMep npoTokona
3acefiaHHs Kaeapbl
(kadpenp), Ha kOTOPOM OBUTH
paccMOTpeHE! H 0106 peHEI
H3MEHEHHS H JIOTIOJHEHHA

[Nonnuce
(c pacirugpoBKoit)
3aBe/yloulero kapeapon
(3aBemyromux kademapamu)

JIONMONHEH KOMILIEKTOM
OLIEHOYHEIX MaTepHAaoB

NPOTOKOJ 3aceqaHHs
Kadeapsl NPHKIATHOM
MaTreMaTHKH Ne

or_ 24.02,202¢

B.B. Maungnii
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