KoMIuieKT 0lIeHOYHBIX MATEPHUAJIOB IO AMCIUILIHHE
«MareMaTukKa»

3ajanns 3aKPBITOTO THIA

3aaHus 3aKPHITOT0 THIIA HA BBIOOP NMPABWIBHOIO OTBETA

1. BriGepuTte oMH NMpaBUIbHBINA OTBET
Bpraucnuth onpenenurens:
|1 2
3 4

A) -2

b) 0

B) -5

I3

[IpaBunbHBIN OTBET: A
Komnerenuuu (naaukatopsl): OITK-1

2. BoibepuTe 0MH MpaBUIIbHBIN OTBET

BBIUKCIIUTE CKAISPHOE IPOU3BENEHUE d * b BEKTOPOB:
d(1;2;3); b(=1;0;0)

A)3

b) 0

B) -1

I')+3

[IpaBunbHbIii oTBET: B

Komnerennuu (uaaukaropsl): OITK-1

3. BoiOepute o1MH NMpaBUIIbHBIN OTBET
Boruncnuth npon3BoaHy0 GyHKINU B ToUuke x = 0:

y(x) =1+ x?
A) =23
b) 0
B) =5
I3
[IpaBunbnsIil oTBET: b
Komnerennnu (naaukaropsl): OITK-1

4. BeiOepuTe OAMH MPABUIBHBIN OTBET
Boraucnuts npenen GyHkmum:

1
lim (1 + —)
n—oo n

n



A)—1

b)0

B)m

Ne

[IpaBunbHBIM OTBET: [’

Komnerennuu (naaukatopsl): OIMK-1

5. BeibepuTte oiMH MPaBUIBHBIN OTBET
Heonpenenenusiii unterpan [ x3dx pasen:
AN+

B)3x3+C

B +¢

DZ+c

[IpaBunbHbiil oTBeT: I’

Komnerennuu (uaaukaropsr): OIK-1

6. BeiObepute 0lMH NPaBUIBHBIA OTBET
Heonpenenennpiii unterpan [ 2*dx pasen:
A)2*-n2+C
3
B) "? +C
2x
B) T C
MNx-2*+C
[IpaBunbHBIN OTBET: B
Komnerenmuu (uaaukaropsl): OIK-1

7. BriOepuTe oAMH NMPaBUIbHBINA OTBET
dx

a2+x?

Heonpenenenusrii nnterpan [ paBeH:

1 a
A) - ;larctg St C
b) %2”2 +C

X
B)la- arctg—+ C

X

F) Z : tg Z +C
[IpaBusnbHbIil oTBET: B
Komnerenunu (naaukatopsl): OITK-1

8. BbiOepuTe 01uH NPaBUIIbHBIA OTBET
d

a2

Heonpenenenusiii uurerpan [

A) arcsinz +C

x .
— paBeH:



b) arccos% +C
1

B) — T”az +C

I') arcsin o +C

[IpaBunbHBIN OTBET: A

Komnerennuu (uaaukaropsr): OIK-1

9. BeibepuTe 01MH NPaBUIIbHBIA OTBET

Kakoil u3 yka3aHHblXx mnpuzHakoB HEnpumeHum i uccienoBaHusi Ha
CXOOMMOCTbh HEOTPULIATENBHBIX PSIIOB?

A) MHTErpabHbIN NPU3HAK

b) nmpuznak Komm

B) mpusnak Jlamambepa

I') mpuznak JleliOHuna

[IpaBunbHEIM OTBET: I’

Komnerennuu (uaaukaropsr): OIK-1

10. BeiOepure ouH npaBUIbHBINA OTBET

Kakoii W3 yKa3aHHBIX MNPHU3HAKOB IIPUMEHSETCA I MCCIEIOBaHUS Ha
CXOMMOCTb 3HAKOUEPEAYIOIMXCS PSIIOB?

A) MHTErpaIbHbIN IPU3HAK

b) mpuznak Ko

B) npusnak Jlanambepa

I') mpuznak JleliOHuna

[IpaBunbHEBIM OTBET: I’

Komnerennuu (uaaukaropsl): OITK-1

11. BeiOepuTe OAMH NpaBUIIbHBINA OTBET
Kaxoii u3 psaoB sBIs€TCS CXOASIIMMCS?

A)1+§+§+...+(§)”_1+...

n-1
B)1-24+2++(=2) +-
Byl—-1+1—-1+4+-+ (D" 1+
ryo 420 .y _1on

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

Komnerenmuu (uaaukaropsl): OIIK-1

12. Boibepute OJIMH MpaBUIIbHBIN OTBET

Ecnu paanyc cXoguMoCTH Uil cTeneHHoro psaa R > 0, To 3TOT psAl CXOAUTCS
Ha MHTEpPBAJIE

A) (0;R)

B) (—R;R)

B) (0; )



I') (=R; 0)
[IpaBunbHbIN OTBET: b
Komnerennuu (uaaukaropsr): OIK-1

13. BeiOepute o1H IpaBUIBHBINA OTBET

Ecnu psan n3 abCOMIOTHBIX BETMYMH 3HAKOUEPEAYIOLIETOCs psiia CXOAUTCS, TO
3HAKOUEPEAYIOLIUUCS P

A) cxoAuTCs YCIOBHO

b) MOXkeT Kak CXOIUTBCS YCIOBHO, TaK U PACXOAUTHCS

B) cxonutcst abcomoTHO

I') pacxoaurcs

[IpaBunbHbIN OTBET: B

Komnerennuu (uaaukaropsr): OIK-1

14. BeiOepute o 1H NpaBUIbHBINA OTBET

B maptumn u3 10 geraneit umeercs 6 OpakoBaHHbIX. Ha ynady oroOpaHbl Tpu
netanu. BeposaTHOCTh TOro, 4YTo cpeiar OTOOpaHHBIX JAETaled — JBE OpaKOBaHHBIE,
paBHa:

A)O

b) 1/35

B)1/2

N1

[IpaBunbHsbIil oTBET: B

Komnerennuu (uaaukaropsr): OIK-1

15. Boibepute oivH IpaBUIIBLHBIN OTBET

UrpanbHas kocTh Opocaercs oAuH pa3. BeposSTHOCTh TOro, YTO YUCIIO OYKOB,
BBINIABILMX HAa BEpXHEH IpaHu, OyaeT Oosbllie TpeX, paBHa:

A)1/2

b) 0

B)1/6

N1

[IpaBuibHBIN OTBET: A

Komnerenmuu (uaaukaropsr): OITK-1

16. Boibepurte olMH paBUIIbHBIN OTBET

UrpanbHast kocTh Opocaetcst nBa pasa. Toraa BEpOSITHOCTb TOTO, YTO CymMMma
BbINIaBIINX O04KOB — 10, paBHa

A)1l

b) 0

B)1/6

Ni/12

[IpaBunbnselil otBeT: I’

Komnerenmuu (uaaukaropsl): OIIK-1



1)
2)
3)
4)

1)
2)
3)

4)

17. BeiOGepuTe OIUH MPaBUIBHBIN OTBET
W3 ypHBI, B KOTOpOIi Jiexkar 7 O0enbiX U 13 4yepHbIX MIapoB, HA yiady [0 OJHOMY
U3BJICKAIOT J1Ba 1apa 6e3 Bo3BpalieHus. Toraa BeposSTHOCTh TOTO, YTO 00a 1mapa OyayT
OenbIMU, paBHA

A)1

B) 0

B) 21/190
) 1/2

[IpaBunbHbIN OTBET: B

Komnerennuu (uaaukaropsr): OIK-1

Banaﬂnﬂ 3aKPLITOI'0 THIIA HA YCTAHOBJICHUE COOTBETCTBUA

1. YcranoBuTe npaBUiIbHOE COOTBETCTBUE. Kaxk1OMy 371IEMEHTY JIEBOTO CTOJIONA
COOTBETCTBYET TOJIbKO OJIMH 3JIEMEHT MIPaBOro cTosidua.

Onpenenurens

1 2

3 4

3 4

1 2

1 0

0 1

1 2

2 4

[IpaBusbHBIN OTBET:
1
b

A)
b)
B)
I)
2
r

Komnerenuuu (uaaukaropsl): OITK-1

3Ha4EeHUE ONPEICITUTEIS

1
-2
0
2
4
B

2. YcTaHOBUTE MPABUIbHOE COOTBETCTBHE. KaXkJoMy 37IEMEHTY JI€BOTO CTOJIONA
COOTBETCTBYET TOJILKO OJTUH AJIEMEHT MPaBOTo CTOJIOIA.

Marpuna

%
(2

o oo r O

0

IIpaBuibHbIN OTBET:

1

A)
b)

B)

I)

PaHr maTpuiisi
2

1
3



b A B r
Komnerennuu (naaukatopsl): OITK-1

3. YcraHoBute IMpaBUJIIBHOC COOTBCTCTBUC. Ka>1<110My QJICMCHTY JICBOI'O CTOH6H3.
COOTBCTCTBYCT TOJIBKO OWH 3JICMCHT IIPpABOI'O CTOJI6H8,.

y(x) y'(x)
1) sin(x?) A) 1
2

2) 1 B) X

x V1 + x2
3) v1+x? B) 0

4) e’ I 2-x - cos(x?)
IIpaBUIBbHBIN OTBET:
1 2 3 4
I A b B

Komnerennuu (uaaukaropsr): OIK-1

4. YcTtaHOBHTE IMpaBUJIIBHOC COOTBCTCTBHC. Ka>1<110My QJICMCHTY JICBOI'O CTOJI6]_Ia
COOTBCTCTBYCT TOJIBKO OIWH 3JICMCHT IIPpaBOI'O CTOJI6IIa.

Bekropsl G X b
1) d(1;2;3); b(—1;0;0) A) 1
2) d(1;2;3); b(1;2;3) b) V2
3) d(1;0;0); b(0;1;0) B) 0
4) a(1;0;1); B(O; 1;0) I) V13
IIpaBUIBbHBIN OTBET:
1 2 3 4
I B A b

Komnerenmuu (uaaukaropsr): OITK-1

5. YcranoBuTe mpaBUIIbHOE COOTBETCTBUE. Kak1oMy 3JI€MEHTY JIEBOTO CTOJI01a
COOTBETCTBYET TOJILKO OJTUH AJIEMEHT MPaBOTO CTOJIOIA.

Heomnpenenenusiii uHTErpa 3Ha4yeHue
dx x —1)?
1) j > A) u +C
CcOS“ X 2
2) [%a B) L sinzx+c
> X 5 sinZx +
ex
3) fcostdx B) 7.|.C
4) f(x — 1dx I tgx + C
[IpaBusbHBIN OTBET:
1 2 3 4



r B b A
Komnerennuu (naaukatopsl): OITK-1

6. YcTaHoBurte IMpaBUJIIBHOC COOTBCTCTBUC. Ka>1<110My QJICMCHTY JICBOTI'O CTOH6H3.
COOTBCTCTBYCT TOJIBKO OWH 3JICMCHT IIPpABOI'O CTOJI6H8,.

[Topsanok nuddepeHmantbHOro
JuddepennmanbHoe ypaBHEHUE panoK mdeper

YpaBHEHUS
1) 1—y' =x%y A) 4
d?y
2 — = x?2 2 b 3
) o +y )
3) yl _I_ yll _I_ ylll — 0 B) 1
dy d*y
4 — — = I 2
) dx + dx*~* Yy :
[IpaBuibHBIN OTBET:
| 2 3 4
B I b A

Komnerenuuu (naaukatopsl): OITK-1

7. YcTaHOBUTE ITPaBUWIIBHOE COOTBETCTBHE. KakIoMy 311€MeHTy J1€BOro cTonona
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPABOro CTOJIOLA.

z(x,y) zy (x,y)
1) x? + y? A) 0
2) i b) 1
y y
3) ey B) 2x
4) e™ 1“) y- eXy
[IpaBusbHBIN OTBET:
| 2 3 4
B b r A

Komnerenmuu (uaaukaropsl): OIIK-1

8. YcraHoBuTe IpaBMWIIbHOE COOTBETCTBHE. KaxkioMy arieMeHTy J1eBoro ctosdia
COOTBETCTBYET TOJILKO OJTUH DJIEMEHT MPaBOTO CTOJIONA.

HubdepennmansHoe ypaBHEHNE Tun muddepennmanbHOTO ypaBHEHUS
1) y'+y=0 A) JlnHelHOe HEOTHOPOJHOE
2) y'+y' +y=1 b) JlnHeliHOe OHOPOIHOE
3) y' + 2y =y3*x B) BepHysiu
4) y' = x? I') C pasgensiomuMucs nepeMeHHbIMU
[IpaBusbHBIN OTBET:
1 2 3 4
b A B r

Komnerennuu (naaukatopsl): OITK-1



9. YcranoBuTe mpaBuIIbHOE COOTBETCTBUE. Kask1oMy 311€eMeHTy J1eBOro cTondna
COOTBETCTBYET TOJILKO OJIUH 3JIEMEHT MPaBOro CToyoua.

o 1
1) Z — A) CTENeHHOU pAJ,
— N
oo xn
2) z — b) rapMOHHUYECKUH ps/l
) ~ !
3) Z(sin nx + cos nx) B) TPUTOHOMETPHUYECKUU P
1
o (D" !
4) z - I) 3HAKOYepeayIIUUCS P
1
[IpaBuibHBIN OTBET:
1 2 3 4
b A B I

Komnerenuuu (naaukatopsl): OITK-1

10. YcranoBure npaBWIBHOE COOTBETCTBHE. KakmoMy >s1IeMeHTy JIEBOTO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJUH 3JIEMEHT IIPaBOro CTOIOLA.

OyHKIMA Paznoxenue B psig Makinopena
1) e A) 14+x+x24+x"+--
X X3 xS (_1)n+1x2n—1
2 COS X b R e
) ) 1 3! * 5! ot (2n—1)!
x x? x"
i B e — .
3) sin x ) TR TR
1 X2 x4 (_1)nx2n
4 I 1———+ e — 4 ...
) 1—x ) 2! +4! o (2n)!
[IpaBusbHBIN OTBET:
| 2 3 4
B I b A

Komnerentuu (uaaukaropsl): OIIK-1

11. YcraHoBuTE NpaBUIBHOE COOTBETCTBUE. KaXaoMy »3JIEMEHTY JEBOTO
CTOJI011a COOTBETCTBYET TOJIBKO OJMH 3JE€MEHT MPaBOro CTOJIOIIA.

1) A) T _4
gdxdy 2

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



2) B) 0

f dx dy

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

ffaror

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

4) I) 1
f j dx dy 2
D
D:{0 < x <1;y = arcsinx;}
[IpaBUIBHBIN OTBET:
1 2 3 4
B b r A

Komnerenuuu (naaukatopsl): OITK-1

12. VYcranoBute IMpaBHUIIBHOC COOTBCTCTBHUC. KEDKI[OMY QJICMCHTY JICBOTI'O
CTOH6Ha COOTBCTCTBYCT TOJIBKO OAMWH JJICMCHT IIPABOI'0O CTOH6IIa.

2
1) A) —T[R3
Jf dxdydz 3
%
V{0<x<1,0<y<1,0<z<1}
2) b) 1
Jf dxdydz
%
—R < x <R;

V:{—VJR? —x2 <y <+R?—x%

0<z<R?—x2—y2
3) B)

jf dx dy dz

v
V{0<z<Lx*+y*=1}
4) ) 2mR?

wdxdydz

Vi{-1<z<1;x*+y*=R?%}
[IpaBuibHBIN OTBET:
1 2 3 4
b A B I

AN



Komnerennuu (naaukaropsl): OITK-1

13. VYcranoBute IMpaBHIIBHOC COOTBCTCTBHUC. Ka)KI[OMy QJICMCHTY JICBOTO
CTOJ'I6Ha COOTBCTCTBYCT TOJIBKO OOMWH JJICMCHT IIPABOI'0 CTOJI6Ha.

N3BectHO, uto P(A = {caaThb 3k3ameH}) = 0,5,a P(B =

1) {momactb nog goxap}) = 0,1. UYemy Oymer paBHa A) 0,55
BEPOSITHOCTH COOBITUS A + B?
N3BectHo, uto P(A = {caaTb 3k3aMeH 1 CTyJleHT}) =

2) 0,4, a P(B = {cpaTtb sk3aMeH 2 ctyAeHT}) = 0,6. Uemy b) 0,76
OyleT paBHa BEpOSITHOCTh COObITUSA A + B?
N3BecTHO, 4TO P(A =
3) {Ha nepBoM KyOuKe Bbinnasia 6}) =1/6, a P(B = B) 11/36
{na BTOpOM KyOuKe Bblnasia 6}) = 1/6. UYemy Oynmer
paBHA BEpOSITHOCTH COObITHS A + B?
N3BecTHO, 4TO P(A =
4) {Ha nepBoii MoHeTe BbinaJ "rep6"}) =1/2, a P(B = r) 0.75
{Ha BTOpO¥ MOHeTe Bbinas "rep6"}) = 1/2. Yemy ’
OyneT paBHA BEpOATHOCTH coObITUA A + B?
[IpaBusbHBIN OTBET:
1 2 3 4
A r B b

Komnerennuu (uaaukaropsr): OIK-1

14. YcranoBute MNpPaBUIBHOE COOTBETCTBUE. KaXaoMy »3JIEMEHTY JIE€BOTO
CTOJI011a COOTBETCTBYET TOJIBKO OMH 3JE€MEHT MPaBOroO CTOJOIIA.
OyHKIUA Paznoxenue B psig Maknopena
Bbpomens! 2 monetsl. Haiitu

1) BeposTHOCTH  BBIIAACHUA A) l
JIBYX TepOOB 2
bpomienst 2 moneTsl. HaliTu
2) BEPOSITHOCTh  BBINAACHUS B) 1
olHOTO Tepda U OJHOMU 4
pelIKu
bpoienst 3 monetsl. Halitn 1
3) BeEpoSTHOCTh  BbIMajcHUs B) —
Tpex repOoB 8
bpomens 3 moHeTsl. Haiitu 3
4) BeposSTHOCTH  BbIMageHus I) —
OIIHOTO Tepd U ABYX peIIeK 8
[IpaBusbHBIN OTBET:
1 2 3 -+
b A B I

Komnerenmuu (uaaukaropsl): OIIK-1
10



15. VYcranoBute IMPaBUJIIBHOC COOTBETCTBHUC. Ka)KIlOMy 9JICMCHTY JICBOIO
CTOJ'I6Ha COOTBCTCTBYCT TOJIBKO OAWH JJICMCHT IIPABOI'0 CTOJ'I6II8,.

1) BeposTHOCTH TOTO, YTO HOBas IIApUKOBas pydka A) 0,81
nuimer 1mioxo (unum He nmmer), pasHa 0,19.
[Tokymnarens B Mara3uHe BBIOMpPAET OJHY TaKyIO
pyuky. Halimure BEpOsSITHOCTH TOTO, YTO 3Ta pydkKa
MUIIET XOPOLIO.
2) BeposarHocTsh TOro, 4rto B cly4allHbIH MOMEHT bB) 0,13
BPEMEHHM TEMIEparypa Tejla 3I0pPOBOTO YeJIOBEKa
okaxercs Huwxe 36,8°C pasna 0,87. Haihnure
BEPOATHOCTh TOTO, YTO B CIIyYaWHBII MOMEHT
BPEMEHHU y 3[I0pPOBOT0 YeJIOBEKa TeMIeparypa Teina
okaxxercs 36,8°C Win BbIILIE.
3) Ilpu Wu3roToBIEHUH NOAUIUIHUKOB guaMeTpoMm B) 0,69
67 MM BEpOSITHOCTb TOTO, 4YTO JUaMETp Oyuer
OTJMYaThCA OT 3aJlaHHOrO He OoJbllle, YeM Ha
0,01 mmMm, paBHa 0,965. Haiigute BEposSTHOCTH TOTO,
YTO CIIy4YalHBIN MOAMIUITHUK OyAeT UMETh IUaMETP
MeHble yeM 66,99 MM nin oonpine yem 67,01 MMm.
4) Jlng ycHmemHOro NpPOXOXKJEHUsS BCTyNHUTENbHOTro [7) 0,035
UCIIBITaHUsl aOUTypUEeHTy HeoOxonumo HaOpath 40
O6aoB. BeposTHOCTH TOro, 4ro aOUTypUEHT Ha
BCTYIIUTENBHOM »JK3amMeHe HabepeT MeHblie 40
6amios, paBHa 0,31. Haiinure BEpOSTHOCTH TOTO,
YTO A0OUTYPUEHT CTAHET CTYAEHTOM.
[IpaBusbHBIN OTBET:
| 2 3 4
A b r B
Komnerenmuu (uaaukaropsl): OIK-1

16. VYcraHoBuTe mpaBWIBHOE COOTBETCTBUE. Kaxaomy D3JI€MEHTY JIEBOrO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJWH 3JIEMEHT ITPaBOro CTONOLA.

1) CoOblTus, MOSBICHUE OIHOTO U3 KOTOPHIX A) HE3aBUCUMBIMU
UCKJTIOYAET TOSBIICHUE OCTAJBHBIX B OJHOM
Y TOM K€ UCTIBITAHUH, HA3bIBAOTCS

2) Ecnu HacTymieHHe OIHOTO U3 cOObITHMA He b)  yCIOBHOH BEpOATHOCTHIO
U3MEHSIET  BEPOSITHOCTh  HACTYIUICHUS
JIPYroro COOBITHS, TO TaKU€ COOBITHS
Ha3bIBAIOTCSI

11



3) BeposiTHOCTH COOBITHS MPU YCJIOBUH, 4yTO B)  ciaydailHbIM COOBITHEM
apyroe  coOblTHE YK€  IPOHU3OIILIO

Ha3bIBACTCS
4) Pesynprar sKkcrniepuMeHTa, HaOmtoneHus wid [)  HecoBMeCTHBIMU
OMbITa,  KOTOPBIA  MpU  peaau3aluu

OIIPEIEIICHHOIO KOMIUIEKCA YCIOBUU MOXKET
MIPOM30MTH, a MOXKET HE NPOU3OUTH
HAa3bIBACTCSA

IIpaBubHBIN OTBET:
1 2
I A b B
Komnerennuu (uaaukaropsr): OIK-1

w
N

3aganuna 3aKpPbITOTO0 THIIA Ha YCTAHOBJICHHUE HpaBHJIbHOﬁ
nocJIeaA0BaTC/JIbHOCTH

1. Pactionoxure onpenennuTeny B MOPSAIKE BO3PACTAHHUS:

1 2 3
A)lt 2 3
3 2 1
1 0 O
b)|jo 1 0
0 0 1
1 0 O
B)|I[o -1 0
0 0 1
1 2 3
o 2 3
0 0 3

ITpaBunbubiil oTBeT: B, A, b, I
Komnerenmuu (uaaukaropsr): OITK-1

2. Pacrnionoxure BEKTOPHI B MOPSIIKE BO3PACTAHUS UX JJTUHBI:
A) (1;0;0)

B) (1;1;1)

B) (3;4)

I') (100)

IIpaBunbusiii otBeT: I, B, b, A

Komnerenuuu (naaukaropsl): OITK-1

3. Pacnionoxute mpeensl B OpsIKEe YObIBAHUS UX 3HAYCHHI:

. 2x%—4
A) lim —
X—00 X“—X—2

12



. sinx
b) lim
x->0 X
. x+1\*
B) lim (—)
X—00 X
. xZ+x+1
I lim ————
x—o00 10x%—x—2
IIpaBunbnsiii otBeT: I, B, A, b

Komnerennuu (naaukatopsl): OIMK-1

4. Pacnonoxure 00bEMBI NAPAJUICIEIUIIEIOB, IOCTPOCHHBIX HA BEKTOPax
ab, C, B IIOPS/IKE BO3PACTAHMS:

A)d(1 0 0),b(0 1 0),é0 0 1

B)da(1 0 0),b(3 0 4),¢00 6 8)

B)d(1 0 0),b(0 3 4),é(6 8 0)

Naa o 1),b(10 0 1),é(-10 0 1)
[IpaBunbnsiii otBeT: I, A, b, B
Komnerenuuu (naaukatopsl): OIK-1

5. PacTioNOKuTE ONPEIENEHHbBIE MHTETPANIBI B TIOPSIKE BO3PACTAHUS:
1
2
A) f({ x4 dx
B) [, dx

11+x2

B) [, dx

) 01 3e*dx

IIpaBunbHbiil oTBET: A, B, b, I’
Komnerennuu (uaaukaropsl): OIIK-1

6. Pacnonoxure auddepeHinaibHble YpaBHEHHS B MOPSIKE BO3pACTaHUS UX
MopsiJIKa:

A)d—yzx

dx

ay , d° _dy

d%f deI_-dx
B)yy"+y' =
Dxy" —y =y°

[IpaBunbHbiil oTBeT: A, B, I, b
Komnerenmuu (uaaukaropsr): OITK-1

7. Pacnionioxute z(xy = 1; ¥, = 1) B mopsake BO3pacTaHus UX 3HAYCHUIA:
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)

IIpaBunbubiii otBeT: I, B, b, A
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Komnerennuu (naaukaropsl): OITK-1

8. Pacmonoxmwre z,(x, = 1;y, = 1) B mopsiake BO3pacTaHHUS:
A) z(x;y) = 5x + 3y?

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

B) z(x; y) = 2xy®

D) zOGy) =y/x

[IpaBunbnsiii otBeT: b, I, B, A

Komnerennuu (naaukatopsl): OIMK-1

9. Pacnionoxure psabl B HOPSIKE BO3PACTAHUS UX BTOPBIX YJICHOB:

A)Yr-1(2n+1)
B) X5y o

1
B) Zn 12n2 1

D)o, 2

[IpaBunbnsiil oTBET: B, b, A, I’
Komnerennuu (naaukatopsl): OIMK-1

10. Pacnonoxure CTEnEHHbIE PsiABI B MOPSAIKE BO3PACTAHUS HX PaJUyCOB
YJICHOB:

A) T
+2
B) Zn O(x )

x- Zn 1

B) Zn=0 x™

) Yo 5"x™

[IpaBunensiii oteT: I, B, b, A
Komnerennuu (naaukaropsl): OITK-1

11. PacnionokuTe HHTErpajbl B MOPSAKE YObIBAHUS UX 3HAUYCHUM:
1 1

A) [, dx [, dy
1

B) [, dx [, dy
1 x?

B) [, dx [/ dy

1 1
D) [, dx [ dy

[TpaBunensiii otBeT: I, A, b, B
Komnerenmuu (uaaukaropsr): OIIK-1

12. Pacnionoxxute psibl B MOPSAIKE BO3PACTAHUS UX CYMM:
1
oo
A) Z‘n:O 2_n
2
oo
B) Zn:O 3_n
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w 4
B)Zn=0 5n

© 3
1—‘) Zn=0 an
[IpaBunbnsiii oTBET: A, b, I, B
Komnerennuu (uaaukaropsr): OIK-1

13. Pacnonoxure cinydaidHble BENWYMHBI X B MOPAJKE BO3PACTAHUSA HX
MaTEMaTHYECKOIO OKUIAHUS:
JluckpeTtHass ciy4ailHass BenuuumHa X 33JaHa  3aKOHOM  pacIpelesIeHUs

BEPOSITHOCTEM:
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

[IpaBunbnsiii otBeT: I, A, b, B
Komnerenuuu (naaukatopsl): OITK-1

14. Pacnonoxute ciy4daiiHble BEIMYMHBI X B TMOPSAJIKE BO3PACTAHUS HUX
JVCIIEPCUH:
JluckpeTHass ciy4aiiHasg BenuuuMHa X 3aJaHa  3aKOHOM  PAacHpeNesICHMs

BEPOSITHOCTEN:
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

IIpaBunbubiii otBeT: B, I, A, b
Komnerennnu (naaukaropsl): OITK-1
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15. Pacnonoxure ciydaiiHble BeIMYMHBI X B IOpSIAKE BO3pacTaHUsA HX
MaTeMaTHYECKOTIO OXKUIaHU:

HenpepeiBHast cnyvaitHas BenuunHa X 3amaHa  (QyHKOHEW IUIOTHOCTH
pacnpenesieHus BEpOSITHOCTEM:

0, ectmx < —1
A)f(x) = {1/2,ec1m —-1<x<+1

0,ecmm x > +1

0, ecinx < —1

B) f(x) = {1/4,ecm/1 —1<x<+3
0,ecau x > +3
0, eciux < —2

B) f(x) = {1/8,ec1m —2<x<+6
0,ecin x > +6
0, ecimx < —1

INfx)= {1/3, ecii —1<x < +2
0,ecnu x > +2

IIpaBunbubiil oTBeT: A, I, b, B

Komnerennuu (uaaukaropsr): OIK-1

16. Pacnonoxure cnydaiHble BENWYMHBI X B TMOPSAJKE BO3PACTAHUSA HX
JVCIIEPCHH:

HemnpepoiBHast ciydaiiHas BenmnunHa X 3a7aHa  (QyHKIUMEH ITUIOTHOCTH
pacrpeneneHus BEpOsSATHOCTEN:

0, eciux < -1
A) flx) = {1/2,ec1m —1<x<+1

0,eciu x > +1
0, ecinx < —1

b) f(x) = {1/4,ecm/1 —1<x<+3
0,ecim x > +3
0, eciux < —2

B) f(x) = {1/8,ec1m —2<x<+6

0,eciu x > +6
0, eciux < —1

INfx)= {1/3, ecim —1<x < +2
0,eciu x > +2

[TpaBunbnsiil oTBeT: A, I, b, B

Komnerennuu (uaaukaropsr): OIIK-1

3aIlaHI/Iﬂ OTKPLITOI'0 THUIIA

3aI[aHl’Iﬂ OTKPBITOI0 THIIA HA JOIIOJTHCHUEC
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1. HannmuTe npomnyieHHoe cI0BO (CJI0BOCOYETAHUE).

JIByX HEHYJIEBLIX BEKTOPOB d U b — 510 YHUCII0, paBHOE
MIPOM3BEICHUIO JIJIUH 3TUX BEKTOPOB HA KOCUHYC YIVIa MEXYy HUMMU.

IIpaBUIIBHBIN OTBET: CKAJISIPHOE ITPOU3BEICHUE.

Komnerennuu (naaukatopsl): OIK-1

2. Hanummre npomnymeHHoe ClI0BO (CIOBOCOYETAHUE).
— YIOPSIIOYEHHBI HAOOp BEKTOPOB B BEKTOPHOM
IPOCTPAHCTBE, TaKOW, YTO JIOOOW BEKTOpP 3TOr0 IMPOCTPAHCTBA MOXET OBITH
eIMHCTBEHHBIM 00Pa30M MpPEACTaBICH B BUJAE JIMHEHHOW KOMOMHALIUK BEKTOPOB M3
ATOTO HabOpa.

[IpaBuIbHBIN OTBET: Oa3uC.

Komnerennuu (uaaukaropst): OITK-1

3. HamumuTe npomnyiieHHoe CI0BO (CI0BOCOUYETAHUE).
— 3TO F€OMETPUYECKOE MECTO TOYEK, JJII KOTOPhIX CyMMa
paccTosTHUM 10 BYX (DUKCUpPOBAaHHBIX Touek F; u F,, uMeHyeMbIX (OKycaMu, €CTh
BEJIMYMHA MMOCTOSIHHASL.

[IpaBUIIBHBIN OTBET: IUIUIIC.

Komnerennuu (uaaukaropsr): OIK-1

4. Hanumvre mpoIynieHHOe CIOBO (CJIOBOCOYETAHUE).
— TpeleN OTHOIICHUs TpUpalieHds QYHKIUH K
NPUPALICHHIO €€ apryMeHTa IPU CTPEMIICHUH IPUPALICHUS apryMeHTa K HyJIi0 (TIpu
YCIIOBUH, YTO TAKOW IpeJIeN CYILIECTBYET).

[IpaBUIIBbHBII OTBET: MPOU3BOAHAS; TPOU3BOAHAS (DYHKITHH.

Komnerenmuu (uaaukaropsl): OITK-1

5. HanmummTe nponyiieHHoe CI0BO (CIOBOCOYETAHUE).

Onpenenurens KBaApaTHOM MaTpHULbl paBEH CYMME IPOU3BEICHUN 3JIEMEHTOB
m000M cTpokH (CTONOIA) HA UX .

[IpaBUnBHBIN OTBET: anredOpanvecKkue JOMOTHEHUS.

Komnerenmuu (uaaukaropsr): OITK-1

6. Hanumwre npomnyuieHHoe coBO (CIIOBOCOYETAHNUE).
¢yukuun f B Touke My — 3TO BEKTOp, KOOPAUHATAMHU
KOTOPOTO SIBJISIFOTCS 3HAUEHUS YACTHBIX TPOU3BOJHBIX B 3TOM TOUKE.

[IpaBuibHBIN OTBET: IPAJUECHT.

Komnerenmuu (uaaukaropsr): OIIK-1

7. HanuiuTe nponyIieHHoe CJI0BO (CI0BOCOYETAHUE).

— 3TO TMpenena OTHOIICHUS TNpUpAIEHUs (QyHKIUH
HECKOJIbKUX TICPEMEHHBIX TI0 BBIOpAHHOW TEPEMEHHOW K TMPHUPAIICHUIO JTOU
NIEPEMEHHOM, TPU CTPEMIIEHHH 3TOTO MPUPAIIEHUS K HYJIIO.
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IIpaBuIBHBIN OTBET: YaCTHAS MPOU3BOIHAS.
Komnerennuu (naaukatopsl): OITK-1

8. Hamuimire npormymeHHoe ClI0BO (CI0BOCOYETAHHUE).
s pyaknuu f(x) — 310 Takas (QyHKIHS, TPOU3BOIHAS

KOTOpO#i paBHa f (x).
[TpaBWIIBHBIN OTBET: TIEpBOOOpa3HAsI.
Komnerennuu (uaaukaropsr): OIK-1

9. HannmunTe npomnyuieHHOE CI0BO (CJI0BOCOYETAHUE).

WHTerpan HazbiBaeTcs , €CIIM BBINOJIHAECTCS N0 KpanHen
MEpe OJHO U3 CIEAYILUX YycJIoBUM: 1) o001gacTb HHTETPUPOBAHUS SIBIIAETCA
OeCKOHEYHOM; 2) TMONBIHTErpadbHas (QYHKIMS SBISETCS HEOTPAaHUYCHHOW B
OKPECTHOCTH HEKOTOPBIX TOYEK 00JACTH UHTETPUPOBAHMUSL.

[IpaBuIBHBIN OTBET: HECOOCTBEHHBIM.

Komnerenuuu (uaaukatopsl): OIK-1

10. HanummTe nponymeHHoe clI0BO (CI0BOCOYETAHUE).
— YpaBHEHHUE, KOTOPOE OMUMO (PYHKIIUU COJECPIKUT €€

MIPOU3BOHBIE.
[IpaBunpHbIi 0TBET: qUddepeHnnanTbHOe ypaBHEHHE.
Komnerennuu (uaaukaropsr): OIK-1

11. Hanumrre mpomyieHHoe CI0BO (CIOBOCOYETAHUE).
— 3TO Mpenes MOCIeI0BaTeIbHOCTH €r0 YaCTUYHBIX
CYMM, €CJI TOT MPEAeI CYIIeCTBYET.

[IpaBUBHBIN OTBET: CyMMa YHCIOBOTO PSA.

Komnerenmuu (uaaukaropsl): OIIK-1

12. Hanumute npomnyieHHoe CI0BO (CIIOBOCOYETAHUE).

Ecnu yucioBoit psii cXoauTcs, TO Mpees ero o0Iero yjieHa paBeH
[IpaBuIIbHBIN OTBET: HYIIIO.

Komnerenmuu (uaaukaropsr): OIK-1

13. Hanummte nponyueHHoe cI0BO (CIIOBOCOYETAHUE).
— YacCTHBIA ciydad psiga Teiopa, rae TouKa pas3iioKeHUs

paBHa HYJIIO.
[IpaBunbnsiil oTBeT: Psin Maknopena.
Komnerennuu (uaaukaropsr): OIIK-1

14. HanummTe nponyiieHHoe ClI0BO (CIOBOCOUYETAHUE).
— 9T0 0000IIeHNe TOHATHUS OMNPEAEIEHHOTO WHTErpajia s
(GyHKIMH IBYX MEpEMEHHBIX, 3a1aHHOM Kak Z = f (X, ).

[IpaBuIIbHBIN OTBET: IBOMHON MHTETPAIL.
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Komnerennuu (naaukaropsl): OITK-1

15. HanmummTe nponyiieHHoe CI0BO (CIOBOCOUETAHUE).

['eomeTpuyeckuii CcMbICI [BOWHOTO MHTErpana 3akiio4acTcsi B TOM, YTO
BEeJIMYMHA  JIBOWHOrO MHTErpajga OT HeoTpulareldbHOW  (QyHKIMM  paBHa
UUJIMHIPUYECKOTO TeNa.

[TpaBWIBHBIN OTBET: OOBEMY.
Komnerennuu (naaukatopsl): OIK-1

16. HanummTe nponymeHHoe clI0BO (CIOBOCOYETAHHUE).
CllydallHOM BEJIMYMHBI Ha3bIBa€TCA €€ Haubomee
BEPOSITHOE 3HAUCHHE, JII KOTOPOTO BEPOSATHOCTH P; WK INIOTHOCTh BeposATHOCTH [ (x)
JOCTUTAET MaKCUMyMa.

[IpaBUIBHBIN OTBET: MOJIOM.

Komnerennuu (uaaukaropsr): OIK-1

17. HanummTe nponymeHHoe CI0BO (CIOBOCOYETAHUE).
CIIy4allHOM BEJIMYMHBI X Ha3bIBAKOT 4uCiI0 Me, Takoe,
yro P(X < Me) = P(X > Me) = 1/2.

[IpaBusbHBIN OTBET: MEIUAHOM.

Komnerennuu (uaaukaropsr): OIK-1

18. HanummTe nponyieHHoe ciI0BO (CIOBOCOYETAHUE).
JUist pacu€ra perpecCHOHHbBIX KO3(P(PUIMEHTOB, BXOJAUIMX B YypaBHEHUE
perpeccud, NpU BBHINOJHEHUH PErPECCHOHHOIO aHajlu3a MCIOJIb3YeTCs METOJ

[IpaBUBbHBIN OTBET: HAMMEHBIIUX KBAPATOB.
Komnerenmuu (uaaukaropsr): OITK-1

19. Hanummmte nponyiieHHoe CI0BO (CIOBOCOUYETAHUE).

ITocnenoBareabHOCTh YUCEN X1, ..., Xy, YAOBICTBOPSIOUIMX YCIOBHIO X(1) <
X2) <" < X, THE X(1) — HAUMEHBIIMA M3 DJIEMEHTOB BBIOODKH, & X(n) —
HanOOJBIINI U3 AIIEMEHTOB BHIOOPKH, Ha3bIBAIOT BBIOOPKHU.

[IpaBUIIBHBIN OTBET: BAPUALIMOHHBIM PSIOM.

Komnerenmuu (naaukaropsl): OITK-1

BaHaHl’lﬂ OTKPLITOI0 THUIIA ¢ KPATKUM CBOﬁOI[HI)IM O0TBECTOM

1. TlpousBonnas Gpynxuus y(x) = cos(x?) pasHua ... (Omeem 3anuwume 6 suoe

pynryuw)
I[IpaBuiIbHBI OTBET: —2X Sin x 2.
Komnerenmuu (uaaukaropsl): OIIK-1
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2. Haiitu npomexyTok Bo3pacTanus ¢(yHkumm y(x) =1 —x? (Omeem
3anuwume 8 uoe uHmMepsala)

[TpaBuabHBIH O0TBET: (—0; 0).

Komnerennuu (naaukatopsl): OIK-1

3. Haittu muomans TpEyrojabHHMKA, 3aJaHHOTO KOOPAMHATAMMU CBOMX BEPIIHH
A(0;0;0), B(1;0;0), C(0; 2; 0) (Omsem 3anuwume 6 6uoe uucia)

[IpaBunbHBIM OTBET: 1.

Komnerennuu (naaukatopsl): OINK-1

4. Haiitu HamGonbmiee 3HaueHue (yHkiuu y(x) = x2 — 2x — 1 Ha oTpeske
[—1; 1] (Omesem sanuwume 6 ude uucna)

[IpaBuibHBINM OTBET: 2.

Komnerenuuu (naaukatopsl): OITK-1

5. Haiftu cymmy abcuucce Touek pa3pbiBa PyHKIUU:
x°+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omeem 3anuwiume 6 gude 4ucia)
[IpaBunbHBIM OTBET: 1.
Komnerennuu (uaaukaropsr): OIK-1

6. C T1OMOIIBIO ONPENEIICHHOTO0 WHTErpajia HaWTH IUIomanas (QUIYpHI,
orpanudeHHoi muuusaMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 sude uucia)

[TpaBunbHBIM OTBET: 1.

Komnerenmuu (uaaukaropsr): OITK-1

7. C mNoOMOIIBIO OINpPEAENIEHHOTO HHTerpajga HaWTH IUIomaas (UTYpHI,
orpannuenHoi auHMsMu {y = 0;y = 1/2;x = +1} (Omeem 3anuwume 6 6uoe
yucaa)

[TpaBunbHBIM OTBET: 1.

Komnerenmuu (uaaukaropsr): OITK-1

8. C moMOIIbI0 OMpeNesieHHOTO WHTerpayia HaWTWh IUlomanab (QUryphl,
orpaHndeHHoi muauaMu {y = 3x%;y = 0;x = 1} (Omeem 3anuwume 6 éude wucia)

[IpaBunbHBIM OTBET: 1.

Komnerennuu (uaaukaropsl): OITK-1

9. Haiiti obiee pemienne auddepeHnanisHoro ypaBueHust y' = x  (Omeem

3anuwume 8 suoe QyHKyuu)
2

o X
[IpaBUIBbHBIN OTBET: 5t C.

Komnerennuu (naaukaropsl): OITK-1
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10. Haiitu o61ee pemenune quddepenipanbaoro ypasaenust y'' — 3y’ + 2y =
0 (Omeem 3anuwume 6 suoe gynxyuu)

IIpaBunbHELi oTBeT: Ce* + C,e?*.

Komnerennuu (uaaukaropsr): OIK-1

I1. C nomompl0 KAaKUX AOCTATOYHBIX IIPU3HAKOB MOMKHO OIPENEIIUTH
CXOJUMOCTbH 3HAKOMOJIOXKHUTEIBHBIX YUCIOBBIX PANOB (Ilepeuuciums HaumeHo8aHUs
NpU3HAKOB)

[IpaBuUnbHBIN OTBET: NMPHU3HAKH CpPAaBHEHHS, MHTErpajbHbI mMpu3zHak Kormu,
panukanbHelil npu3Hak Komm, npusnak J{amamoOepa.

Komnerennuu (naaukatopsl): OIMK-1

12. C noMompr Kakoro MOpU3HAKa MOXHO ONPEACIUTh CXOJIUMOCTH
3HAKOYEPEAYIOIINXCS YUCIIOBBIX PSIIOB (VKazamov HaumeHosaHue npusHaxa)

[IpaBunbHBI OTBET: pU3HAK JleOHuIa.

Komnerenuuu (naaukatopsl): OITK-1

13. Paznoxkennem kakoil (YHKIIMU SIBISIETCA CIEAyromuid psan MakiopeHa:
x  x? x™
1+ oty Tttt (Omeem 3anuwiume 6 ude y = f(x))

[TpaBuabHBIN OTBET: y = e*.
Komnerennuu (uaaukaropsr): OIK-1

14. PaznoxxkenneM Kakol (YHKUIMH SIBISICTCS CHEAYIOMMN psjg MakiopeHa:

x X3 (_1)n+1x2n—1

5
x_® X
5!

L2 + +-+ (Omesem 3anuwume 6 sude ' y = f(x))

(2n-1)!
IIpaBunbHBIN OTBET: Y = Sin X.
Komnerenmuu (uaaukaropsl): OIIK-1

15. Paznoxxenuem kakoi (GYHKIMM SIBISICTCS CIEAYIOIUN psig MakiopeHa:
x2 x4 (_1)nx2n
l1-——+—++—
20 4l (2n)!
[IpaBuibHBIN OTBET: Y = COS X.
Komnerenmuu (uaaukaropsr): OITK-1

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

16. HemnpepeiBHasi cimy4aliHass BelIMYMHA X paclpenelieHa PaBHOMEPHO Ha
unrepBasie oT 1 ngo 10. KakoBa BepOSTHOCTb, YTO CllydailHas BEJIMYHMHA MPUMET
3HaueHHe paBHOE 5?7 (Omeem 3anuwume 6 suoe uucia)

[IpaBunbHBIM OTBET: 0.

Komnerennuu (uaaukaropst): OITK-1

17. Kakasg pgons 3HAYCHHM HOPMAJbHO PACHPENICTICHHON TeHEPAIbHOU
COBOKYITHOCTH 3aKJIFOYE€HA B MIPE/IeNIax TPEX CTAaHAAPTHBIX OTKJIOHEHUN OT CpeaHEro?
(Omeem 3anuwiume 6 npoyeHmax)
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[TpaBwibHBIN 0TBET: 99,7 %.
Komnerennuu (naaukatopsl): OITK-1

18. X u Y — mnesaBucumbl. D(X) =5, D(Y) =2. Hcnons3ys cBoiicTBa
nucnepcuu, Haiqute D (2X + 3Y) (Omeem 3anuwume 6 sude uucna)

IIpaBunbHBIM OTBET: 38.

Komnerennuu (naaukatopsl): OIK-1

19. M(X) =5, M(Y) = 2. cnonb3ys CBOMCTBAa MaTeMaTHYECKOTO OXKUIaHUS,
Harimute M (2X — 3Y) (Omeem 3anuwume 6 eude yucna)

[IpaBusbHBIN OTBET: 4.

Komnerennuu (uaaukaropsr): OIK-1

20. B nupamuzie 5 BUHTOBOK, 3 U3 KOTOPBIX CHA0KEHBI ONTHYECKUM TPHUIIEIIOM.
BeposTHOCTh momagaHus sl CTpEJKa MPU BBICTPESIE U3 BUHTOBKM C ONTHYECKUM
npuriesiom paBHa 0,95, u3z o0bryHONM BuHTOBKM — (,7. Crpenok Haymgauy Oeper
BUHTOBKY W cTpeisieT. HaillTu BeposSTHOCTH TOTO, YTO MHIIEHb OyleT MopakeHa.
(Omeem 3anuwiume 8 gude 4ucia)

[TpaBunsHsIil oTBeT: 0,85.

Komnerenuuu (naaukatopsl): OIK-1

Banaﬂnﬂ OTKPLITOT0 TUIIA C PAa3BEPHYTHIM OTBETOM

1. PemnTh 3a51a4y, uCnonb3yst MeTo bl AU HEpEeHITNATEHOTO UCUUCTICHUS:

Teno maccoit my = 3000 kr nagaer ¢ BoicoTel H = 1280 M METpOB U TepsieT
Maccy  (cropaeT) TpONOPIMOHANBHO  BpemMeHu  manenus.  KoaddunmeHnt
nponopimonanbHocTH k = 100 kr/c. Cuutas, 4To HauaiabHast CKOPoCcTh vy = 0 M/c,
yckopenue g = 10 M/c?, HaiiTu BpeMs NajeHMs, IPH KOTOPOM TelIo OyIeT MMETh
HauOONBITYI0 KHHETUICCKYIO YHEPTHIO.

[IpuBecTH paclIUpEHHOE PELICHHUE.

Bpewms BoinonHenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. Tlpumem, 4TO TENO SABIAETCA MaTepuadbHOW TOUYKOM. Torma KMHETHYECKas
DHEPTUs MaTEPUATBHONU TOYKH Oy/IeT BEIYUCIATHCS 1O Takoil hopmyIie:

m - v?
2

YuuTeiBasg, 4YTO Macca Tela TMpU JBXKCHUU TIEPEMEHHA, OINpPEeaeTuM
3aBUCHUMOCTh MAacChl MaJalolIEro Tella OT BpeMeHU. Tak Kak TeIo Cropaer
MPOTIOPIIMOHAIEHO BPEMEHU MAJICHUsI, €T0 Macca yMEHbIIAETCs, U (PyHKIIUS TPUMET
TAKOU BU/I:

m(t)=my—k-t
CDYHKI_II/IH CKOpPOCTD T€JIa OT BpCMCHU IaACHUA:
v(it) =vy+g-t
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[Tomyyaem GyHKIHIO KWHETHUECKOM 3HEPTUH Tejla OT BPEMEHH MaJeHHUS:

1
E@ =50mo—k-)(vo+g- t)?

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

2. OmpenensieM BpeMst t,,—, MaJeHHs Tejla J0 TOT0 MOMEHTA, KaKk ero mMacca
CTaHET paBHA HYIIO:
m(t) =my—k-t=3000—100-t =0 = t,,—o = 30 cek
3. OnpenensieM BPeMS tepo ey MAJACHHUS TENA 10 CTOJIKHOBEHUS C 3eMIICH:

-t
H=v0-t+gT:>1280=5-t2=>tCTO,mH=16ce}<

4. HaxomuMm BpeMs MajieHUs, TP KOTOPOM TeJIO OyAeT MMETh HAUOOJBIIYIO
KAHETHYECKYIO DHEPIHI0, Kak HamOonbmiee 3HaueHue ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]

Haxonum BHYTpeHHUE KPUTUUECKUE TOUKHU:

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

Haxonum HauOonbiiee 3HayeHWe (YHKIMM Ha TpaHUIlaX OTpe3Ka U BO

BHYTPEHHHUX KPUTHYECKHX TOUKAX:

t 0 16

E(t) 0 5000(30-16% — 163)

OtBeT: BpeMsi TaJeHUs, NPU KOTOPOM TeJO OyldeT UMEeTb HauOOJIBIIYIO
KHUHETUYECKYIO dHEpTHio t = 16 cek.

Kpurepuu onienrBaHus:

— moctpoenue ¢yukuun E(t) KMHETHYECKOW SHEPrHMHM Tejda OT BPEMEHHU
najCHUS;

— OIpe/iesIeHne BPEMEHU NaieHMs TeJla 10 TOT0 MOMEHTa, KaK €ro Macca CTaHeT
paBHa HYJIO;

— OIpE/eIICHNE BPEMEHH MaJIeHUs Teja 10 CTOJIKHOBEHHUS C 3EMIIEH;

— HaxOXKJACHHWE HaumOojbliero 3HadeHus QyHkiuun FE(t) Ha oTpeske,
ONpe/IeICHHOM BpEMEHEM MaJICHHUS JIeJ1a 1O CTOJKHOBEHUS C 3eMJIEH

Komnerenmuu (uaaukaropsr): OITK-1

2. Pemnth 3a1a4y, HCIOJB3YsI METOABI NHTEPAJIIBHOIO UCUHCIICHUS:

[Munmueapuyeckuid pe3epByap € BBICOTOM 6M M JIMAaMETPOM OCHOBAaHMS
4 M HanoJHEH BOAOK. 3a KaKOe BpeMs BOJIa BBITEUET U3 HETO YepPE3 KPYIIIOE OTBEPCTHE
paguyca 1/12 M, cienanHOe B THE pe3epByapa’?

(CrpaBouHass uHGpOpMalUsa: CKOPOCTh HCTEUEHHUS JKUJIKOCTH IO 3aKOHY
bepuynnu Beipaxaetcst hopmynont V = o,/2gx, npuuem aiis Boasl 0 = 0,6)

IIpuBecTu paclInpeHHOE PELICHHUE.

Bpewms BoimonHenus — 30 MuH.

OxuaeMblid pe3yJIbTar:
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1. ITycth 9epe3 t cek mocie MCTEYCHHsI BOABI YPOBEHb OCTABIICHCS BOABI B
pesepByape ObLT paBeH X M, a 3a BpeMsl dt CeK MOHU3UWIICSA Ha dX M. BBIYUCIUM 00BEM
BOJIbI, BHITCKAIOIINIA 32 3TOT OSCKOHEYHO MAJbIi MPOMEXKYTOK BpeMeHHU dt, TByMs
croco0aMu:

1 cn.) Obsem dW paBeH 00beMy HHIWHIAPUYECKOTO CJIOS BBICOTOM dX U
paJycoM OCHOBAaHUA ' = 2 M.

dW = mr?dx

2 cm.) O6bem dW paBeH 00beMy HWIMHJIPA, OCHOBAHUEM KOTOPOTO CIIYKUT
OTBEpCTHE B JHE pe3epByapa p = 1/12 M, a Beicota paBHa Vdt, rme V — ckopocTthb
TEUCHUS BOJIBI:

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

IIpupaBHKUBAaEM IOTy4YEHHbIE BEIPAKEHUS
r?dx = 0,6mp?,/2gxdt
[Tonyyaem

r2dx
dt = ,rae x € [0; 6]

0 6p21/ng

2. I/IHTGFppreM YPaBHCHHUC, I10JIYI4aCM BPCM:A UCTCUCHUA BOABI

6 6
. _j rdx redx dx redx 6 r?
0,6p

N K

3. IloacransemM UCXOIHBIE TAHHBIE, TOTy4aeM

t = 1062 cexk = 17,7 MUH

OtBeT: BoJa BeITEUET U3 pe3epByapa uepe3 t =~ 1062 cek = 17,7 MuUH.

Kpurepun onenuBanus:

— TIOCTPOCHUE MaTEeMaTHYECKOM MOJENIM TpoIecca HCTEUEHUs] BOJbI U3
pe3epByapa;

— UHTETPUPOBAHUE MOIYYEHHOTO YPABHEHHS;

— HAXOXKJE€HHE BPEMEHHM BBITEKaHUS BOJbI W3 pPE3epByapa 4Yepe3 Kpyrioe
OTBEPCTHE, CACIAHHOE B JHE pe3epByapa

Komnerenmuu (uaaukaropsr): OITK-1

3. PemnTsk 3a1a4y, HCIOIB3YsI METO/ABI MHTETPAJILHOTO UCUUCIICHUS:
HaiiTu BeposSTHOCTB NONaAaHus OCH IIKKMBA B KOIbLO 77 < x2 + y? < 12, ecin

YCKOpEHHE OCH BEIOMOTO Bajla PEAyKTOpa pacrpeneseHo Mo HOPpMaabHOMY 3aKOHY C
_x24y?
e 202

IUTIOTHOCTBIO BeposiTHOCTH. f (X, y) = ~om
[IpuBecTn paclIUpEHHOE PELICHHUE.

Bpewms BoinonHenus — 20 MuH.

Kpurepun ouenuBanus:

— dopManu3anms TEXHUYECKOTO MPOIIECCa;

— UHTETPUPOBAHUE MOJYYEHHOTO YPABHEHMUS;

— HAXOXKIACHUC BCPOATHOCTH IIOIIaAdaHMA OCH IIKKWBA B KOJICCO.
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OxuaeMblid pe3yJibTar:
1

P= ﬂ f(x,y)dxdy = ﬂ e P2 pdpd¢p =
r<p<ry 0-227-[ D

27T T2 2 2 2 2T
= —-p°/20 2 = —p~ P /20 2 =
0221 Jrl ° /) ¢ |r1

— e—rlz/Za2 _ e—rZZ/ZcI2
Otser: P = e~ "1/20° _ g—17/20%

Komnerennuu (uaaukaropsr): OIK-1

4. Peminth 3a1a4y, HCIIOJIb3YsI METOAbI TEOPHH BEPOSITHOCTEM:

ABTOMOOUII JTOJDKEH MpoexaTh IO YIHIE, Ha KOTOPOW YCTaHOBIEHO n = 4
cBeTo(opa, JAIOIMUX HE3aBUCUMO JAPYr OT JApyra 3€JeHbId CUTHajld B TEUEHUE t; =
1,55 MuHyT, xenTelii — B TeueHue t, = 0,35 MUHYT, KpacHBIi — B TeueHHUe t; =
1,20 munyT. Tpebyetcs

1) HailTh 3aKOH pacHpeneneHus ClIy4yalHON BEeIU4YMHBbI X — 4YuciIa OCTAaHOBOK
aBTOMOOWJISI HA YJIUIIE;

2) HalTH MaTeMaTUYeCKOE OKUJAaHUE U JUCIIEPCUIO BEIUUUHBI X ;

3) KaKOBO CpEJHEE YMCIIO OCTAHOBOK aBTOMOOMIISI HA 3TOM IyTH?

[IpuBecTH pacIIMPEHHOE PEIICHHUE.

Bpewms BoinonHenus — 30 MuH.

Oxunaemsblil pe3yapTar:

1. Bpems, B TeueHne KOTOporo cBetoop paspelaeT npoess (3eJIeHbI CBET),
paBHO

t, =t, +t3
CrnenoBareiabHO, BEPOSATHOCTh TOTO, YTO CBETO(OP MPOIYCTUT WU CONEPKHUT

MAIlINHY, OHA U Ta XK€
t, +ts 1
p = — = -
ty+t, +t; 2
Cnyuaiinas BenumumHa X  MoxeT npuHumare 3Hauenusa O0,1,2,3,4,
COOTBETCTBEHHO C BEPOSITHOCTSIMU, KOTOPbIE HaXoasATCs o popmyiie bepHyrim

1
P(X=0)=Cip°q* = (5) =7

I\ 4

— — 1,13 —2(Z) —
PX=1=Ctira (2)4 16
1 6

— —r2n2,2 —a[Z) =
P(X =2) =C;p?q —6<2> 16

14

— — 33,1 —a(Z) =
P(X =3) = C3p3q _4(22 T
1 1

— — 44,0 — (Z) —
PXr=4)=Cip'q _<2> 16

3aKOH pacrpeae/eHus CTy4ailHOW BEJTUYUHBI X
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X:

X 0 1 2 3 4
p 1/16 | 4/16 | 6/16 | 4/16 | 1/16
2. Marematnueckoe 0KUIaHUE U AUCTICPCHA ,Z[HCKpGTHOﬁ cnyqafmoﬁ BCIINYUHBI
1 4 6 4 1
M(X) =OE+1E+2E+3E+4E=2
D(X) = M(X?) — M*(X) = 0? ST S SO I SR
16 16 16 16 16

=1
3. CpenHee 4KCiIO OCTAaHOBOK aBTOMOOUJIS: 2.
OtBet: Cpennee (05KU1a€MOE) YHUCIO OCTAHOBOK aBTOMOOMIIS: 2.
Kpurepun onenuBanus:
— HaxXOXKJCHUE 3aKOHA paclpeeeHUs CIydaiiHON BeTUYUHBI X ;
— HaXOXJACHUE MaTEMaTUYECKOTO OXKUAaHUS U JUCTIEPCUU BEJIMYUHBI X ;
— HaxXOXJACHUE CPEAHET0 YMCiia OCTAHOBOK aBTOMOOUJIS.
Komnerenuuu (naaukatopsl): OITK-1
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JIKcnepTHOE 3aKII0YEHHE

[IpeCTaBNeHHBIH KOMIUIEKT OLEHOYHBIX MATEpPHATIOB MO JIMCIHILIMHE
«MatemaTuka» cooTBercTByeT TpeGoBanuam ®I'OC BO.

IIpennaraeMble OLEHOYHBIE MaTepHalbl aJeKBATHBI LEIsAM M 3ajadaM
peanM3alMM OCHOBHOH TNpOQECCHOHAIBHOH obpa3oBaTebHON IPOrpaMMbl 110
. cnemuansHocTH 23.05.01 HazeMHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE CPE/ICTBA.

BH/IBI OLEHOYHBIX CPE/ICTB, BKIIOYEHHbIE B NPEICTABICHHbIH (OH/, OTBEYAIOT
OCHOBHBIM npuHLHIaM hopmuposanus GOC.

Paspa6oTraHHble ¥ TpPEICTaBIEHHBIE Ul SKCNEPTH3B! OLECHOYHBIC MaTEepHUAlbI
PEKOMEHIYIOTCS K HCIIONB30BaHUIO B TPOLECCE TOArOTOBKH oby4aromuxcs 110
yKa3aHHOH CIIEIHAIbHOCTH.

Tpencenarens yue6HO-METOANYECKONH KOMHCCHH
HMHCTHTYTa KOMITBIOTEPHBIX CHCTEM U %

HH(OPMALMOHHBIX TEXHOJIOTHM Betposa H. H.
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