KoMuieKT 011eHOYHBIX MATEPHUAJIOB 1O JMCIUIIHHE
«MareMaTukKa»

3aHaHHﬂ 3aKPLITOI'0 THUIIA

3aIlaHl/Iﬂ 3aKPLITOI'0 THIIA HA BblﬁOp NMPpaBUWJIBHOI0 OTBETA

1. Boibepute onvH MpaBUIbHBIN OTBET
BeIuncnuTh OnpenennTens:
|1 2
3 4

A) =2

b)0

B)—-5

N3

[IpaBuibHBIN OTBET: A

Komnerentuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

2. BriOepute oAMH NMpaBUIbHBINA OTBET

BBIUKCIIUTE CKAISPHOE POU3BENEHUE d - BBCKTOpOBZ
d(1;2;3); b(~1;0;0)

A)3

b) 0

B) -1

I') 43

[IpaBunbHBIN OTBET: B

Komnerentuu (naaukatopsl): OINK-3(OI1K-3.1)

3. BriGepute oauH npaBUIbHBIN OTBET
Boruucnuts npousBogHyo GyHKIUU B Touke X = 0:

y(x) =1+ x?
A) =23
b)0
B) -5
I3
[IpaBunbHslii oTBET: b
Komnerennuu (naaukatopsr): OIMK-3(OI1K-3.1)

4. BeiOepuTe OAMH MPAaBUIIbHBINA OTBET
Boruucnuts npenen QyHKIuu:

1
lim (1 + —)
n—oo n

n



A) -1

b) 0

B)n

Ne

[IpaBunbHbIN OTBET: I’

Komnerennuu (naaukatopsl): OINK-3(OI1K-3.1)

5. Bribepute oMH NpaBUIBLHBINA OTBET
Heonpenenennsiii unrerpan [ x3dx pasen:
2
A)>+cC
B)3x3+C
x3
B) ST C
x4-
I - T C
[IpaBunbHBIM OTBET: I’
Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

6. Beibepute oMH PaBUIBHBINA OTBET
Heonpenenennsiii uaterpan [ 2*dx pasen:
A)2*¥-In2+C
3
B)>-+C
Zx
MNx-2*+C
[IpaBusnbHbIil oTBET: B
Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

7. Boibepute oivH MPpaBUIBHBIN OTBET

dx .
PERY PaBEH:

Heonpenenenusiii nunrerpan [

1 a
A) " ;arctg St C
B) i+ €

X
B)lz- arctg—+ C
X

F) Z - tg Z +C

[IpaBunbHsIil oTBET: B
Komnerennuu (naaukatopsr): OINK-3(OI1K-3.1)

8. BeiOepuTe o1uH IPaBUIIHHBINA OTBET

o dx
Heonpenenenupiii nHTErpa f o7,z PaBCH:
a’-—x

A) arcsinz +C



b) arccos% +C
1

B) — \/Wxaz +C

I') arcsin -t C

[IpaBunbHbIN OTBET: A

Komrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

9. BeibepuTe o1MH NPaBUIBHBIN OTBET

Kakoii u3 yka3zanHbIXx npusHakoB HEnpumenuMm mig uccinenoBaHus Ha
CXOIMMOCTbh HEOTPULATENBHBIX PSAJIOB?

A) MHTErpaIbHBIN MPU3HAK

b) npusnak Ko

B) npuznak JlanamGepa

I') mpusnak JleriOuuna

[IpaBunbHbiil oTBeT: [’

Kowmrerenmuu (nuaaukaropsl): OITK-3(OI1K-3.1)

10. BeibepuTe 0AMH MPaBUIIbHBIN OTBET

Kakoli H3 yKa3aHHBIX MNPU3HAKOB MPUMEHSETCA U1 MCCIEIOBaHUS Ha
CXOMMOCTb 3HAKOUEPEAYIOIIMXCS PSIIOB?

A) MHTErpaIbHBIN MPU3HAK

b) npuznak Komm

B) npuznak JlanamGepa

I') mpusnak JleriOuura

[IpaBunbHbiil oTBET: [’

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

11. BeiGepute oivH MPaBUIBHBIN OTBET
Kaxoii u3 psaoB ABISETCS CXOASAIIMMCS?

A)1+§+§+...+(§)”_1+...

B)1—§+§+~-+(_§)n_1+...

B)l—-1+4+1—-1+-+ D"+
10 20 10n
[)—4+—+ -
1001 = 2002 1000n+1
[IpaBunbnsiil oTBET: b

Komnerentuu (nuaunkatopsl): OIMK-3(OI1K-3.1)

12. Bribepute ofrH MPaBUILHBIN OTBET

Ecnm pagnyc cxogumocTu jyutst cteneHHoro psga R > 0, To 3TOT psl CXOAUTCs
Ha UHTEpBAJIC

A)(O;R)

B)(—R; R)

B)(0; o)



I(=R;0)
[IpaBunbHEBIM OTBET: b
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

13. BeiGepuTe oJiuH paBUJIbHBIA OTBET

Ecnu psn u3 abCcomoTHRIX BETUYMH 3HAKOUEPENYIOLIETOCs psAlla CXOAUTCS, TO
3HAKOYEPEAYIOIIHICS pAI:

A) cxoauTcsl yCIOBHO

B)MokeT Kak CXOUTHCS YCIOBHO, TaK U PACXOAUTHCS

B)cxonutcest abcomtoTHO

I")pacxonurcs

[IpaBunbHBIN OTBET: B

Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

14. BriOepute 0AMH MPaBUIbHBINA OTBET

B naprum u3 10 neraneit umeercs 6 OpakoBaHHbIX. Ha ymady oroOpaHbl Tpu
neTand. BepoaTHOCTh TOro, 4To CpeAu OTOOpaHHBIX AeTalliell — JBe OpaKOBaHHBIE,
paBHa:

A)O

b) 1/35

B)1/2

N1

[IpaBunbHBIN OTBET: B

Komnerentuu (naankaropsl ): OTTK-3(OI1K-3.1)

15. BriOepute 0AMH NpaBUIIbHBINA OTBET

UrpanbHas kocTh Opocaercs onuH pa3. BeposTHOCTh TOTro, YTO YUCIO OYKOB,
BBITIABIIIMX HA BEpXHEH TpaHu, OyaeT Oobliie Tpex, paBHa:

A)1/2

b) 0

B)1/6

N1

[IpaBunbHBIN OTBET: A

Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

16. Beibepute ofuH MpaBUILHBIN OTBET

UrpanbHast kocTh Opocaercst Ba pa3a. Torma BEpOSITHOCTh TOTO, YTO CymMMma
BbINIaBIINX 04KOB — 10, paBHa

A)1l

b)0

B)1/6

IN1/12

[IpaBunbnsiil otBeT: [’

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)
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17. BoibepuTe OAMH MPaBUIIbHBIN OTBET

W3 ypHBI, B KOTOPOIi Jiexkar 7 O0enbiX U 13 4yepHbIX MIapoB, Ha yAady [0 OJHOMY
U3BJICKAIOT JBa I1apa 0e3 Bo3BpauleHus. Torga BEpOsSTHOCTh TOTO, YTO 0Oa Iiapa
Oy1yT OeJbIMHU, paBHA

A)1l

b)O0

B) 21/190

N1/2

[IpaBunbHBIN OTBET: B

Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

3az[amm 3aKPbITOI0 THIIA HA YCTAHOBJICHHE COOTBETCTBUA

1. YcraHoBute IIPpaBHUJIBHOC COOTBCTCTBI/IG.KEDKI[OMY QJICMCHTY JICBOT'O CTOJI6Ha
COOTBCTCTBYCT TOJILKO OMH 3JICMCHT IIPpaBOI'O CTOJI6IJ,'a.

Onpenenurenb 3Ha4YeHUE ONPEICIUTEIIS
1) 1 2 A) 1
3 4
2) 3 4 B) )
1 2
3) 1 0 B) 0
0 1
4) 1 2 I 2
2 4
[IpaBUbHBIN OTBET:
1 2 3 4
b I A B

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

2. YcraHoBUTE MpaBWIIBHOE COOTBETCTBHE. Kaxkaomy »dJIeMEHTY JIeBOTro
CTOJIOIIa COOTBETCTBYET TOJIBKO OJMH JIEMEHT MPaBOIo CTOJIONA.

Marpuna Panr marpunsl
1 1 2 A 2
| 2 3 |
2 b 1
) (2 s) )
3) (1 0 0) B) 3
0 1 0
0 0 1
4) (O 0 0) I 0
0 0 O
0 0 O
[IpaBusbHBIN OTBET:
1 2 3 4



b A B I
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

3. VYcraHOBHTE IPAaBWIBHOE COOTBETCTBHE. KakIoMy dJI€MEHTy JIEBOTO
CTOJIOIIa COOTBETCTBYET TOJIBKO OAMH 3JIEMEHT IIPABOI0 CTONONA.

y(x) y' (%)
1) sin(x?) A) 1
X2
2) 1 b) _*
X V14 x?
4) e’ I 2 x - cos(x?)
[IpaBuibHBIN OTBET:
1 2 3 4
r A b B

Kowmrerenmuu (nuaaukaropsl): OITK-3(OI1K-3.1)

4. YcraHOBUTE NpaBUIBHOE COOTBETCTBHE. KakqoMy 2JIEMEHTY JIEBOTO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJUH 3JIEMEHT IIPaBOro CTOIOLA.

Bekropsel |d X 1;|
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); I;(O; 1;0) ) V13
[IpaBUIBHBIN OTBET:
1 2 3 4
I B A b

Kowmrmerenmuu (nuaaukaropsr): OITK-3(OI1K-3.1)

5. VYcraHoBHUTE NPaBUIBHOE COOTBETCTBHE. KakIOMy »dJIEMEHTY JIEBOTO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJUH 3JIEMEHT ITPaBOro CTOIOLA.

Heonpenenenupiii uHTErpa 3HaueHue
dx x — 1)2
1) f > A) u +C
cos“x 2
2) jexd B) L sin2x4C
> X 5 sinZx +
ex
3) fcostdx B) 7-|-C
4) j(x —1)dx I) tgx +C
[IpaBuibHBIN OTBET:
1 2 3 4



r B b A
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

6. VYcraHOBHTE MpPaBWIBHOE COOTBETCTBUE. KaXkIoMmy DdJIEMEHTy JIEBOIO
CTOJIOIIa COOTBETCTBYET TOJIBKO OAMH 3JIEMEHT IIPABOI0 CTONONA.

I1
JubdepennnansHoe ypaBHEHHE OPAZIOK M bepeHIMaLHOTO

ypaBHEHHUSI
1) 1—vy' =x% A) 4
d?y
2 — =2 2 b 3
) dx?z _* Ty :
3) y +y"+y" =0 B) 1
dy dby
4 — — = r 2
) X =x+y )
IIpaBUIIBHBIN OTBET:
1 2 3 4
B r b A

Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)

7. YcraHOBUTE IMpaBUJIBHOC COOTBCTCTBHC. Ka>1<z[0My QJICMCHTY JICBOI'O
CTOJ'I6I_[3 COOTBECTCTBYCT TOJIbKO OAWH 3JICMCHT ITPaBOI0 CTOJ'I6I_[a.

z(x,y) zx (%, y)
1) x% + y? A) 0
2) d b) 1
y y
3) e B) 2x
4) e™y F) y- eXy
IIpaBUIBHBIN OTBET:
1 2 3 4
B b I A

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

8. VYcTraHOBUTE MNPABUIBHOE COOTBETCTBHE. KaXaomMy dJIEMEHTY JIEBOTO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJWH 3JIEMEHT IIPaBOro CTOIOLA.

HuddepennanibHOe ypaBHEHUE Tun quddepeHImaiTbHOro ypaBHEHUS
1) y'"+y=0 A) JlnHeliHOe HEOJHOPOAHOE
2) yv'+y' +y=1 b) JlnHelHOe OJHOPOIHOE
3) y' +2y = y3x B) Bepnyniu
4) y' = x? I') Cpa3gensariMMuUca nepeMeHHbIMU
IIpaBuiIbHBIN OTBET:
1 2 3 4
b A B I

Komnerennuu (naaukatopsl): OINK-3(OI1K-3.1)



9. VYcranosurte IMpaBUJIBbHOEC COOTBCTCTBHUC. Ka}KIIOMy 9JICMCHTY JICBOI'O
CTOJ'I6I_Ia COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOIO CTOJ'I6I_[a.

o 1
1) z — A) CTeNleHHOU psf
— 7
[ee) xn
2) z — b) rapMOHHUYECKUH ps/l
(ee] 0 .
3) Z(Sin nx + cosnx) B) TPUTOHOMETPHYECKUH Psif
1
o (-D)" )
4) z - I 3HAKOYepeaYIIIUNCS P
1
[IpaBuUNbHBIN OTBET:
1 2 3 4
b A B r

Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)

10. VYcranoBurte IMpaBHUJIIBHOC COOTBCTCTBHUC. KEDKI[OMY QJICMCHTY JICBOI'O
CTOH6]_Ia COOTBCTCTBYCT TOJIBKO OAMWH 2JICMCHT IIPaBOI'0O CTOJ'I6]_Ia.

DOyHKIUS Pasnoxenue B psg MakinopeHa
1) e* A) T+x+x24+-+x"+-
X x3 X5 (_1)n+1x2n—1
2 CoS X B) -4+ 4.
) ) 1! 3! * 5! ot (2n - 1)!
. x x? n
3) sin x B) 1+o+ ot —+
1 xz x4 (_1)nx2n
4 T 1+ 4.4 27 4.
) 1—x ) 2!+4!+ * (2n)! *
IIpaBUIBbHBIN OTBET:
1 2 3 4
B r b A

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

11. VYcraHoBuTe mpaBWIBHOE COOTBETCTBUE. KaxaoMmy »IIEMEHTY JEBOIO
CTOJI0I1a COOTBETCTBYET TOJBKO OJIMH 3JIEMEHT MPAaBOTO CTOJOIIA.

1) A) T 1

dedy 2

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



2) 2 B) 0

j dx dy

D
D:{0<x<1,0<y<0;}
3) £ B) 1
j J dx dy
D
D:{ix=1y=0y=x}
4) P I 1
j J dx dy 2
D
D:{0 < x <1;y =arcsinx; }
IIpaBUIIBHBIN OTBET:
1 2 3 4
B b r A

Komnereniuu (nuaaukatopsl): OINK-3(OI1K-3.1)

12. VYcra"HoBuTEe TpPaBUIBLHOE COOTBETCTBHE. KaXIoMy 3JIEMEHTY JIEBOTO
CTOJ011a COOTBETCTBYET TOJIBKO OJMH 3JE€MEHT MPaBOr0O CTOJOIA.

o 2
ﬂ dxdydz 3
4
V{0<x<1,0<y<1,0<z<1}
2) o B) 1

ﬂ dxdydz

4

—R < x <R;

3) oo B)

| =

4) i I) 21R?

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



Komrmereniuu (nuaukaropsl): OITK-3(OI1K-3.1)

13. VYcraHoBuTE MpaBUIBHOE COOTBETCTBHE. KaXIoMy »3I€MEHTy JIeBOro
CTOJIOIa COOTBETCTBYET TOJIBKO OAMH 3JIEMEHT IIPABOI0 CTOIONA.

W3BectHO, uT0 P(A = {cpaTb ak3ameH}) = 0,5, a P(B =

1) {momacte mog moxab}) = 0,1. Yemy Oymer paBHa A) 0,55
BEPOSATHOCTH COOBITHSA A + B?
NzsectHo, 4to P(A = {cpaTb sk3aMeH 1 CTyeHT}) =

2) 0,4, a P(B = {cpatb 3k3ameH 2 ctygeHT}) = 0,6. Uemy Bb) 0,76
OyIeT paBHa BEpOSITHOCTh cOObITHS A + B?
N3BecTHO, YTO P(A =
3) {Ha nepBoM KybOuKe Bbinajsa 6}) = 1/6, a P(B= B) 11/36
{na BTOpOM KyOuKe Bblllasia 6}) = 1/6. UYemy Oymer
paBHA BEpOSITHOCTH COObITHS A + B?
N3BecTHO, YTO P(A =
2) {Ha nepBoii MoHeTe BbinaJ "rep6"}) =1/2, a P(B = r) 0.75
{Ha BTOpO¥ MOHeTe BbiNas "rep6"}) = 1/2. Uemy ’
OyZeT paBHA BEpOSTHOCTEL COObITHS A + B?
[IpaBUIIBHBIN OTBET:
1 2 3 4
A r B b

Kowmrerenmuu (nuaaukaropsl): OITK-3(OI1K-3.1)

14. VYcraHoBUTE MNpaBUIBHOE COOTBETCTBHE. KaXIoMy »dIIEMEHTY JIEBOTO
CTOJIOIIA COOTBETCTBYET TOJIBKO OJMH JIEMEHT ITPaBOTroO CTOJIONA.

OyHKUMA Paznoxenue B psa MaknopeHa
bpomenst 2 MOHETHI. 1
1) Haiitu BEPOSITHOCTh  A) —
BBITIQZICHUS JIBYX repOoB 2
bpoiensr 2 MOHETHI.
2) Haiitu BEPOSTHOCTh B) 1
BBITIQJICHHSI OJTHOTO Tepba u
OJTHOW pEIIKHU
bpomensr 3 MOHETBI. 1
3) Haiitu BEPOSITHOCTh B) —
BBITTQJICHHS TPEeX repooB 8
bpomensl 3 MOHETHI.
2) Haiitu BEPOSTHOCTh I 3
BBITIAJICHUSI OJHOTO repd U 8
JIBYX PEIIeK
IIpaBuibHbIN OTBET:
1 2 3 4
b A B I
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Komrmereniuu (nuaukaropsl): OITK-3(OI1K-3.1)

15. VYcraHoBuTe mpaBUIBHOE COOTBETCTBUE. KakIoMy 3JI€MEHTY JIEBOIO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJUH 3JIEMEHT IIPaBOro CTOIOLA.

1) BeposTHOCTH TOTO, YTO HOBas IIAPHKOBas pydka A) 0,81
numer Ioxo (wiam He nwumer), paBHa 0,19.

[Toxymarens B MarasuHe BBIOMpPAET OJHY TaKyIO
pyuky. Halimure BEpOSITHOCTH TOTO, YTO 3Ta pydKa
MUIIET XOPOLLO.

2) BeposSTHOCTH TOTO, 4YTO B CIy4YaillHbIA MOMEHT b) 0,13
BPEMEHU TeEMIEparypa Tela 3J0pOBOI0 YeJIOBEKa
okaxercss Hmwxke 36,8°C pasua 0,87. Haligure
BEPOSITHOCTh TOTO, YTO B CIyYalHbI MOMEHT
BPEMEHHU y 3JI0POBOTO YEJIOBEKA TEMIEparypa Teia
okaxetcsa 36,8°C Wiy BbIIIIE.

3) Ilpu W3IOTOBJIICHUM MOANIUIIHUKOB JuaMeTpoM B) 0,69
67 MM BEpOSITHOCTh TOIO, YTO JUaMeTp OyaeT
OTIMYAThCSl OT 3aJaHHOrO He Ooyblle, 4YeM Ha
0,01 MM, paBua 0,965. Haiinute BEpOSTHOCTD TOTO,

YTO CIIy4alHbIN MOJIIIUIIHUK Oy/IeT UMETh AUAMETP
MeHblie ueM 66,99 MM ninu O6osblie yem 67,01 MM.

4) Jlns  YCHEIIHOTO IPOXOXJICHUS BCTynHTeabHOrO I) 0,035
UCIIBITaHUSl aOUTYypUEHTY HeoOxonuMmo HaOpath 40
OanoB. BepodaTHOCTH TOro, 4To AOMTYpPHEHT Ha
BCTYIUTENBHOM »JK3amMeHe Habeper MeHble 40
o6amios, paBHa 0,31. Haiinutre BEpOSTHOCTH TOTO,
4TO aOUTYPUEHT CTAHET CTYJEHTOM.

IIpaBUIBHBIN OTBET:
1 2 3
A b I
Komnerentuu (naaukatopsl): OINK-3(OI1K-3.1)

wo RN

16. VYcraHoBUTE MNpaBUILHOE COOTBETCTBHE. KaXIoMy »dIIEMEHTY JIEBOTO
CTOJIOIIa COOTBETCTBYET TOJIBKO OJWH JIEMEHT IIPaBOIr0O CTOJIOINA.

1) CoObITHs, TOSIBICHHE OIHOTO W3 KOTOPBIX A) HE3aBHUCHUMBIMH
MCKJIIOYAET TOSBIICHUE OCTAJIBHBIX B OJJHOM
Y TOM € UCTBITAHUH, HA3bIBAOTCS

2) Ecnau HacTyruieHHE OIHOTO M3 COOBITHS HEe bB)  yCI0BHOM BEPOSTHOCTHIO
U3MEHSIET  BEPOSATHOCTh  HACTYIUICHHUS
JIPYTOTO COOBITHUS, TO TaKWE COOBITHS
Ha3bIBAIOTCS

3) BeposSTHOCTh COOBITHS TIPU YCIOBHHM, 4TO B)  ciydaliHbIM COOBITHEM
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apyroe  coObITHE  yX€  IPOU3O0ILIO

Ha3bIBAETCA
4)  PesymbTar sKCrieprMeHTa, HaOmoneHus Wik [)  HECOBMECTHBIMHU
OMbITa,  KOTOPHIM  TpU  pean3aluu
ONPEEIIEHHOIO KOMILIEKCA YCIOBUM MOXKET
MPOU30WTH, a MOXET HE MPOU30UTH
Ha3bIBAECTCS
[IpaBUIBHBIN OTBET:
1 2 3 4
r A b B
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)
3amaHusi  3aKpBITOr0 THNA  HA  YCTAHOBJEHHE  NPaBWJIbHOMH
MOCJIeI0BATEJIbHOCTH

1. Pacnonoxxure OIIPCACIUTCIINA B IIOPAIKC BO3PpACTAHUA:

1 2 3
A)lt 2 3
3 21
1 0 O
b)|jo 1 0
0 0 1
1 0 O
B)]jo -1 0
0 0 1
1 2 3
Nnio 2 3
0 0 3

[IpaBunbnsiii otBeT: B, A, b, I'
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

2. Pacnionoute BEKTOPHI B MOPSIAKE BO3PACTAHUS UX JUTHHBIL:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

') (100)

[TpaBunbnsiii otBet: I, B, b, A

Komnerennuu (naaukatopsl): OIMK-3(OI1K-3.1)

3. Pacnionoxute npeensl B MOpsiIKe YObIBAHUS UX 3HAYCHUI:

2x2%-4

A) lim —
X—00 X4—X—2
. Sinx

b) lim
x-0 X
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. x+1\*
B) lim (—)

X—00 X
x34+x+1

I lim

x—o00 10x%4—x-2
[IpaBunbHbIl oTBET: [, B, A, b
Komrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

4. Pacnonoxute 00beMbl MapalJICNCIUIEOB, MOCTPOCHHBIX Ha BEKTOpax
i b, Cx TOPSAIKE 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)

a1 o 1),b(10 0 1),é(=10 0 1)
[IpaBunbnsiii oteT: I, A, b, B
Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

5. PacrioNoKuTe OnpeseNeHHbIE MHTETPANIbI B TIOPSIKE BO3PACTAHUS:
1.2

A) f({ x4 dx

B) J, dx

11+x2

B) J, dx

) 01 3e*dx

[IpaBunbnsiil otBET: A, B, b, I’

Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

6. Pacnonoxure nmuddepeHnnanbapie ypaBHEHUS B MOPSAIKE BO3PACTAHUS MX
MopsiIKa:
d
A)Z=x
dx

Ly Py _dy

dx? = dx°> dx
B)y"+y" =0
Dxy" —y =y°
IIpaBunbHbiii oTBeT: A, B, I, b
Komnerennuu (naaukatopsr): OINK-3(OI1K-3.1)

7. Pacnionoxkure z(x, = 1;y, = 1) B mopsjike BO3pacTaHMsI UX 3HAYCHUI:
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: [, B, b, A

Komnerennuu (naaukatopsl): OINK-3(OI1K-3.1)
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8. Pacmonoxure z,,(xo = 1; y, = 1) B mopsiiKe BO3pacTaHUS:
A) z(x; y) = 5x + 3y?

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

B) z(x; y) = 2xy®

D) z(xy) =y/x
[IpaBunbusiii otBeT: b, I, B, A
Komnerennuu (nuaukatopsl): OINK-3(OI1K-3.1)

9. Pacnonoxkute psijibl B MOPSIKE BO3PACTAHUS MX BTOPBIX YWICHOB:
A)Y-1(2n+ 1)
1
b) Xn=1
1

B) Ynt135
Ny® st

n=1,41
[IpaBunbnsiil otBET: B, b, A, T’

Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

10. PacnonoxxuTe CTENEHHBIC PSAAbI B TOPSAKE BO3pacTaHUS HX PaJUyCOB
YJICHOB:
o X"
f¥y2n=0;g
o (x+2)"
b) Zn=0 xon—1
B) Ynzox"
) Y=o 5"x™
IIpaBunbubiil otBeT: I, B, b, A
Komnerentuu (naaukatopsl): OINK-3(OI1K-3.1)

11. PacnionoxuTe MHTETpabl B MOPSIIKE YObIBAHUS MX 3HAYCHUI:
1 1

A) [, dx [ dy
1

B) [, dx [, dy
1 x?

B) [y dx [, dy

1 1
D) [odx [ dy

[TpaBunensiii oteT: I, A, b, B

Komnerentuu (nuaukatopsl): OIMK-3(OI1K-3.1)

12. Pacnionokute psiibl B TIOPSIIKE BO3PACTAHUS MX CYyMM:
A) B0z
B) Tro =
B)Yro o
I) Yo
14



[IpaBunbHbIiil oTBET: A, b, I, B
Komrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

13. Pacmonoxkute ciydaiiHple BENWYMHBI XB TOPSAKE BO3pACTaHHs HX
MaTEMaTU4YeCKOrO OKUAAHUSA:
JluckperHas ciy4yaiHasd BenuuudHa X 3aJaHa  3aKOHOM  DPAcIpeesIeHUs

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
)
X 0 1 2
P 0,7 0,2 0,1

IIpaBunbnbiil otBeT: I, A, b, B
Komnerentuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

14. Pacnonoxute ciydaiiHple BEJWYMHBI XB TOPSJAKE BO3pacTaHUs HX
JVCIIEPCUH:

JluckpeTtHass ciy4ailHasg BenuuuMHa X 3aJaHa  3aKOHOM  PAacHpeNesICHMs
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

[TpaBunensiii otBeT: B, I, A, b
Komnerennuu (naaukatopsr): OIMK-3(OI1K-3.1)

15. Pacnonoxxkute ciaydailHble BEIUYMHBI XB TMOPSAKE BO3pacTaHUsl UX
MaTEMaTUYECKOTO OKUIAAHUS:
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HemnpepoiBHast ciydaitHas BenuurHa X 3agaHa  (yHKUOMEH TJIOTHOCTH
pacnpenesieHus BEpOSITHOCTEM:

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

0,ecnin x > +1
0, ecinx < —1

B) f(x) = {1/4,ecm/1 —1<x<+43

0,eciu x > +3
0, ecinx < —2

B) f(x) = {1/8,ec1m —2<x<+6
0,ecau x > +6
0, ecinx < —1
INfx)= {1/3, ecii —1<x < +2
0,ecnu x > +2
IIpaBunbHbiil oTBeT: A, I, b, B
Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)

16. Pacnonoxurte ciydaiiHple BENWYMHBI XB TOPSJAKE BO3pacTaHUs HX
JVCIIEPCUH:

HemnpepoiBHast ciydaiiHas BenuunHa X 3a7aHa  (QYHKOUMEH IUIOTHOCTH
pacrpeneneHus BEpOsATHOCTEN:

0, ecinx < —1
A)f(x) = {1/2,ecm/1 —1<x<+1

0,ecau x > +1
0, ecinx < —1

B) f(x) = {1/4, ecn —1<x <43

0,ecnn x > +3
0, ecinx < —2

B) f(x) = {1/8,ecm/1 —2<x<+6

0,ecin x > +6
0, eciux < —1

INfx)= {1/3, ecim —1<x < +2
0,eciu x > +2
[TpaBunenbiil oTBET: A, I, b, B
Komnerennuu (naaukatopsl): OIMK-3(OI1K-3.1)

3aIlaHI/Iﬂ OTKPLITOI'0 THUIIA

BaHaHl’lﬂ OTKPBITOI0 THIIA HA JOIIOJTHCHUEC

1. Hanuimure nponynieHHoe CI0BO (CIOBOCOUYETAHUE).
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JByX HEHYJIEBBIX BEKTOPOB d U b — 510 uncio,
paBHOE MPOU3BEICHUIO JUIMH ATUX BEKTOPOB HA KOCHHYC YTJIa MKy HUMHU.
IIpaBUIIBHBIN OTBET: CKAJISIPHOE ITPOU3BENCHUE.
Komnerennuu (nuaukatopsl): OINK-3(OI1K-3.1)

2. Hanmmmre nporyieHHoe ¢I0BO (CIIOBOCOYETAHNUE).

— YIOPSIOYEHHBIH HAO0Op BEKTOPOB B BEKTOPHOM
NPOCTPAHCTBE, TaKOH, YTO JIOOOW BEKTOp 3TOTO MPOCTPAHCTBA MOXKET OBITh
eIMHCTBEHHBIM O00Pa30M MPEACTABICH B BHUJC JIMHEHHOW KOMOWHAIIUM BEKTOPOB M3
ATOrO HabOpa.

[IpaBunbHBII OTBET: Oa3uUC.
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

3. Hanmmmte nmpomyiieHHoOe CI0BO (CJI0BOCOYETAHHE).
— OTO T€OMETPUYECKOE MECTO TOYEK, JJII KOTOPBIX CyMMa
pPAcCTOSHUN 10 JBYX (PUKCHUPOBAHHBIX Touek FjuF,, nuMeHyeMmbIX (hOKycaMu, €CTb
BEJIMYMHA OCTOSTHHAS.

[IpaBuIIbHBIN OTBET: AJUIUIIC.

Komnerentuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

4. Hanuimre npomnyieHHOe CII0BO (CJIOBOCOYETAHUE).
— TpeAeNn OTHOIIGHUS TpupameHus (yHKIUH K
IPUPAIICHUIO €€ apryMeHTa P CTPEMJICHUH TIPUPAIICHHs apTyMEeHTa K HyIo (TIpu
YCIIOBUH, YTO TAKOU TpeJIeN CyIIeCTBYET).

[TpaBUIIBHBII OTBET: MPOU3BOIHAS; IPOU3BOIHAS (DYHKITHH.

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

5. Hamumure npomny1meHHoe ¢I0Bo (CI0BOCOYETAHUE).

OnpenenuTens KBaApaTHONM MaTPUIbl paBEH CYMME MPOU3BEICHUI 3JIEMEHTOB
0001 cTpokH (cToNOIa) HAa UX :

[IpaBuUnBHBIN OTBET: anredpanvecKkre JOTMOTHEHHUS.

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

6. Hannmme mpomyIieHHoOe CIOBO (CI0BOCOYETAHHE).
¢yukuuu f B Touke My— 3TO BEKTOpP, KOOpAUHATAMH
KOTOPOTO SIBJISIFOTCS 3HAYEHUSI YACTHBIX ITPOU3BOJIHBIX B 3TOM TOUKE,

[IpaBuIbHBIN OTBET: TPAJUECHT.

Komnerentuu (nuaukatopsl): OIMK-3(OI1K-3.1)

/. HanumwuTe nponymeHHoe c0BO (CIIOBOCOYETAHUE).
— 9TO TMpened OTHOUICHWs MpHUpauieHus (QyHKIUU
HECKOJIbKUX TIEPEMEHHbIX 10 BBIOPAHHOW TEPEMEHHOM K MPUPAIICHUIO0 3TOU
IIEPEMEHHOM, IIPU CTPEMIIEHUU ITOTO IIPUPALLEHUS K HYJIIO.

IIpaBuibHbBIN OTBET: YacTHAs POU3BOIHAS.
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Komrmereniuu (nuaukaropsl): OITK-3(OI1K-3.1)

8. HanmmmTe npomyiieHHoe CI0BO (CJI0BOCOYETAHHE).
s pyaknuu f(x) — 310 Takas (QyHKIHS, POU3BOIHAS

KOTOpO#i paBHa f (x).
[IpaBuUnBHBIN OTBET: IEPBOOOPA3HAI.
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

9. Hannime mpomyIieHHoe CI0BO (CI0BOCOYETAHHE).

NuTterpan Ha3bIBaeTCs , €CIIA BBITIOJHACTCS 10 KpauHEn
Mepe OJIHO U3 CIEAYIOIMX YCJIOoBHil: 1) 00macTh HMHTErPUPOBAHUS SIBISETCS
OeCKOHEUHOW; 2) TMONBIHTErpalbHas (YHKIMS SABISETCS HEOTPAaHUYCHHOW B
OKpPECTHOCTH HEKOTOPBIX TOYEK 00JIaCTU UHTETPUPOBAHHUS.

[IpaBUNBHBIN OTBET: HECOOCTBEHHBIM.

Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)

10. Hanumure mporyieHHoe cII0BO (CJIOBOCOYETAHHE).
— YpaBHEHHUE, KOTOpOE MOMUMO (YHKIIUU COACPKUT e

IIPOU3BOJIHBIE.
[IpaBunbHbIi 0TBET: qUDPepeHInanTbHOE YpaBHEHHE.
Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

11. HanmummTe NponyimeHHoe CI0BO (CI0BOCOYETAHUE).
— 3TO TIpeles MOCIeIOBATEIbHOCTH €r0 YaCTHYHBIX
CYMM, €CJIM TOT Ipee CYyIIECTBYET.

[IpaBusbHBIN OTBET: CyMMa YUCJIOBOIO PsIa.

Komnerentuu (naaukatopsl): OINK-3(OI1K-3.1)

12. Hanmmvre mpomyIieHHoe CJI0OBO (CI0OBOCOYETAHUE).

Ecnu uncnoBoii psisi cXOAUTCS, TO TIPEIes ero 00IIero YjieHa paBeH
[IpaBuIIBbHBIN OTBET: HYIIIO.

Komnerennuu (naaukatopsr): OIMK-3(OI1K-3.1)

13. Hanuiure nponynieHHOe CJIOBO (CIOBOCOYETAHUE).
— YaCTHBIM cilyyad pspaa Tensopa, Iie TOYKa pa3iIoKEHUs

paBHA HYIIIO.
IIpaBunbHselil otBeT: Psan Maknopena.
Komnerennuu (naaukatopsr): OIMK-3(OI1K-3.1)

14. Hanumure nNponyieHHoe CIOBO (CJI0OBOCOYETAHUE).
— 3TO 0000IIEeHNEe TOHATUS OMpPENeIEHHOTO HWHTETpaia s
(GyHKIMH IBYX MEpEMEHHBIX, 3aIaHHOM Kak Z = f (X, ).

[IpaBuibHBIN OTBET: IBOWHON UHTETPAIL.

Komnerennuu (naaukatopsl): OINK-3(OI1K-3.1)
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15. Hanumrre nporynieHHOE CJIOBO (CIOBOCOYETAHUE).

['eoMeTprdecKkuii CMBICT JBOMHOIO MHTErpajia 3aKJIIO4aeTcs B TOM, 4YTO
BEIMYMHA  JIBOWHOTO MHTETpaja OT HEOTpUIaTenbHOW  (yHKIMH  paBHA
UUJTUHIPUIECKOTO Tea.

[IpaBUIBHBII OTBET: 0OBEMY.
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

16. Hanumyre npomnyImeHHoe CIOBO (CJI0OBOCOUYETAHHE).
CIIy4aifHON BeNMYWHBI HA3bIBaCTCA €€ HauOolee
BEPOSITHOE 3HAUEHHE, NI KOTOPOTO BEPOSITHOCTH P; WM IJIOTHOCTH BEPOSITHOCTHU
f(x) mocTuraer MakcuMyMa.

[IpaBUIBHBIN OTBET: MOJIOM.

Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)

17. Hanuivre mporyieHHoe CJI0BO (CJIOBOCOYETAHHE).
CIIy4alHOU BEJIMYMHBI X Ha3bIBAIOT yucio Me, Takoe,
yro P(X < Me) = P(X > Me) = 1/2.

[IpaBusbHBIN OTBET: MEIUAHOM.

Komnerentuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

18. Hanumvre mporyieHHoe ¢JI0BO (CJIOBOCOYETAHUE).
Jiis pacdyéra perpecCHOHHBIX KOA(P(GHUIIMEHTOB, BXOISAIIMX B ypaBHCHHE
perpeccuu, TMpU BBIOJHCHUM PErPECCHOHHOTO aHajn3a HCIOJIb3YeTCS METOJ

[IpaBUIbHBIN OTBET: HAMMEHBIINX KBAPaTOB.
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

19. Hanmmmre nponyIieHHOe CJI0BO (CIOBOCOUETAHUE).

ITocnenoBarebHOCTb YUCEN X1, ..., X, YAOBICTBOPAIOUIMX YCIOBHIO X(1) <
X2) <" S X, THE X(1) — HAUMEHBIIMM M3 3JIEMEHTOB BBIOOPKH, & X(n) —
HaUOOJBIITUI U3 AIIEMEHTOB BHIOOPKH, Ha3bIBAIOT BBIOOPKHU.

[IpaBUIBHBIN OTBET: BAPUALMOHHBIM PSIOM.
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

3ajaHus OTKPBITOIO THIIA C KPATKUM CBOOOJIHBLIM OTBETOM

1. Tpoussomnas ¢ynkuus y(x) = cos(x?) pasHa ... (Omeem 3anuwume
suoe gyHKyuu)

[IpaBMiIbHBIN OTBET: —2X Sin X2,

Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)
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2. Haiitu npomexyTok Bospactanus (ynkuun  y(x) = 1 — x?(Omeem
3anuwume 6 8ude UHMepeala)

[TpaBuabHBIH OTBET: (—00; 0).

Komnerennuu (nuaukatopsl): OINK-3(OI1K-3.1)

3. Haiitu miomans TpeyroiibHHKA, 3aJaHHOTO KOOpAMHATAMH CBOUX BEPIIHMH
A(0;0;0), B(1;0;0), C(0; 2; 0)(Omeem 3anuwume 6 suoe wucia)

[IpaBusnbHbIM OTBET: 1.

Komnereniuu (nuaukaropsl): OTTK-3(OI1K-3.1)

4. Haiitu wHambonbmiee 3HaueHue Qynkuun  y(x) = x2 — 2x — 1 Ha
orpeske[—1; 1](Omeem 3anuwume 6 ude uucia)

[IpaBusbHBIN OTBET: 2.
Komnerentuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

5. Haiitu cymmy alcrmcce Touek pa3pbiBa QyHKITUH:
x°+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omeem 3anuwume 6 6uoe 4ucia)

[IpaBunbHBIM OTBET: 1.
Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

6. C mnomompl0 ONpeAeNeHHOTO WHTerpajlia HaWTH IUIoIans (UTYPHI,
orpanudeHHol muHusaMu {y = 0; y = 2x; x = 1}(Omeem 3anuwume 6 sude uucia)

[IpaBunbHBIM OoTBET: 1.
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

7. C mnoMOIIbIO OINPEAEIICHHOTO WHTerpajga HalTh [omaas (Urypsl,
orpanudeHHoi smHusMH {y = 0;y = 1/2;x = +1}(Omeem 3anuwume 6 6uoe
yucna)

[IpaBunbHBIM OTBET: 1.
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

8. C mnoMmolIpl0 ONpeleseHHOT0 MHTerpajia HaWTh Iuiom@aib (QUrypsl,
orpaHuueHHoi muauAMu {y = 3x2;y = 0; x = 1}(Omeem 3anuwume 6 éude yucna)

[TpaBunbHbIi oTBET: 1.
Komnerentuu (nuaunkatopsl): OIMK-3(OI1K-3.1)

9. Haittu oOriee pemieHre auddepeHiraabHoro ypaBHeHus y' = x (Omeem
3anuwume 6 uoe QyHKyuu)

2
[IpaBUIBbHBIN OTBET: x? + C.
Komnerennuu (naaukatopsl): OINK-3(OI1K-3.1)
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10. Haittu obmiee pemienue auddepeniuansHoro ypasaenus y'' — 3y’ +
2y = 0 (Omesem 3anuwume 6 ude Gynxyuu)

IIpaBunbHeli oTBET: Cie* + C,e?*.

Komrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

11. C nomolbl0 KakKuX JIOCTAaTOYHBIX IIPU3HAKOB MOXHO OMPEICTUTh
CXOIMMOCTh 3HAKOTIOJIOXKUTEIBHBIX YHCIOBBIX psnoB(/lepeuuciums HaumeHo8aHus
NPU3HAKOB)

[IpaBWIBHBIM OTBET: NMPU3HAKK CPABHEHUS, MHTETPAJbHBIM NpU3HaK Komw,
panukanbHbIi npusHak Komm, mpusnak JlanamoGepa.

Komnerentuu (nuaukatopsl): OINK-3(OI1K-3.1)

12. C noMomipl0 Kakoro TMpu3HaKa MOXKHO OIPEACIUTh CXOIUMOCTb
3HAKOYEPEIYFOIIUXCS YNCIOBBIX psAnoB(Vkazame naumenosanue npusHaka)

[IpaBunbpHBIM OTBET: Npu3HaK JleiOHuIa.

Komnerentuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

13. PasnmokeHneM KakoW (PyHKIHMH SIBISICTCS Clemyromuid psa MakiopeHa:
x  x? xm
1+ ottt ot -++(Omeem 3anuwume 6 ude y = f(x))

[TpaBUIBHBIN OTBET: Yy = e~.
Kowmrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

14. PasnokeHueM KakoW (PyHKIMH SIBISIETCS cienyromui psa MakiopeHa:

+ x5 + + (_1)n+1x2n—1 + O 0

———=+ =4+ ————+ ---(Omsem 3anuwume 6 suoe y = f(x

1 3! 5 (2n—1)! ( y =f(x)
[IpaBunbHBIN OTBET: Yy = Sin x.

Komnerentuu (naaukatopsl): OINK-3(OI1K-3.1)

15. Paznoxenuem kakod (pyHKIMH SIBISIETCS CIEAyrOmui psa MakimopeHa:
2 4 _A\N.2n
1 p Xy B0
20 4l (2n)!
[IpaBuibHBIN OTBET: Y = COS X.
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

+ ---(Omesem 3anuwume 6 6ude y = f(x))

16. HempepsiBHas ciydaiiHas BequuMHa X pacmpejesieHa paBHOMEPHO Ha
untepBasie oT 1 ngo 10. KakoBa BepoOsSITHOCTb, YTO cCly4ailHas BEJIMYMHA MPUMET
3HaueHHe paBHOE 57 (Omeem 3anuwiume 6 suoe uucia)

[IpaBunbHBIM OTBET: 0.

Komnerentuu (nuaunkatopsl): OIMK-3(OI1K-3.1)

17. Kakas nons 3HAYEHUW HOPMAIBHO pacIpeieieHHON TreHepalibHON
COBOKYITHOCTH 3aKJII0OUCHA B TIpeeax TpeX CTaHAAPTHBIX OTKIIOHEHUH OT CpeaHero?
(Omeem 3anuwiume 8 npoyeHmax)
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[IpaBunbHBIM 0TBET: 99,7 %.
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

18. X m Y — mesaBucumbl. D(X) =5, D(Y) = 2. Ucnons3ys cBOiCTBa
nucnepcuu, Haiqute D (2X + 3Y)(Omeem 3anuwume 6 suoe uucna)

[IpaBunbHBIM OTBET: 38.
Komnerennuu (nuaaukatopsl): OIMK-3(OI1K-3.1)

19. M(X) =5, M(Y) = 2. Ucnonb3ys cBOMCTBa MaTeMaTHYECKOTO OXKHTaHHSI,
Haviagute M (2X — 3Y)(Omeem 3anuwume 8 6ude uucia)

[IpaBusnbHBIN OTBET: 4.
Kowmrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

20. B mmpamume 5 BHHTOBOK, 3 U3 KOTOPBIX CHAOXXEHBI ONTHYCCKUM
npuiesioM. BepodaTHOCTh momagaHusi NIl CTpeSiKa MPU BBICTPETE U3 BUHTOBKHU C
ontuueckuM npuiiesioMm paBHa 0,95, u3 o6suHO# BUHTOBKH — 0,7. CTpesnok Haymady
OepeT BUHTOBKY W cCTpeiiseT. HaillTh BEepOSTHOCTH TOTO, YTO MHUIICHBH OymeT
nopaxena. (Omeem 3anuwume 8 8ude HUCiA)

[TpaBunsHsIil oTBeT: 0,85.

Komnerentuu (nuaaukatopsl): OINK-3(OI1K-3.1)

3aaHuA OTKPBHITOrO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Pemuth 3a7a4y, UCTIONB3Ys METObI TUPPEPEHIINATBHOTO UCUUCIICHUS

Teno maccoit my = 3000 kr nanaer ¢ BoicoTblH = 1280 MMeTpoB U TepseT
Maccy(cropaer) MPONOPLIMOHAIIBHO BPEMEHU naJIeHuUs. Koaddurment
nponopimonanbHocTH k = 100 kr/c. Cuutas, 4To HauaiabHast CKOPOCTh vy = 0 M/c,
yckopenre g = 10 M/c?, HaiiTu BpeMs majeHMs, IPH KOTOPOM TelIo OyaeT MMETh
HauOOJBITYI0 KHHETUYECKYIO DHEPTHIO.

[IpuBecTr pacCIMPEHHOE PELICHUE.

Bpewms Boimonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. Tlpumem, YTO TeNO SIBISIETCS MarepuagbHOM TOUkO. Torga KMHETHYecKas
HHEPrus MaTepUaIbHONU TOUKU OyJIET BEIUMCIATHCS 1O TaKOW opmyIe:
m - v?

2

VYuuThiBas, YTO Macca Tela IpU JBWXKEHUH NEPEMEHHA, ONpPENEIUM
3aBUCUMOCTh MAacChl MaJarolIero Tejla OT BpeMeHu. Tak Kak Tello Cropaer
MPOMOPIIMOHAIEHO BPEMEHU Ma/IeHUs], €r0 Macca yMEHbIIAeTcs, U (PyHKIUS PUMET
TaKOU BUI:

m(t)=my—k-t
(DYHKHI/IH CKOpPOCTH TCJia OT BPCMCHHU ITaACHHA:
v(it) =vy+g-t
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[Tonyyaem GyHKIMIO KHHETUYECKOW SHEPTUM TeIa OT BPEMEHU NaJeHUS:

1
E@)=50mo—k- ) +g- t)?

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

2. OmnpenensieM Bpems t,,—o NaJACHUS TeJa IO TOr0O MOMEHTa, KaKk €ro macca
CTAHCT paBHA HYJIO.
m(t) =my—k-t=3000—100"t =0 = t,;,—o = 30 cek

3. OnpenenseM BPeMsit qro e, 1AAECHUS TENA IO CTOJIKHOBEHUS C 3eMJICH!
2

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

4. HaxomuM BpeMs MaJieHUs, MPU KOTOPOM TeJO OyaeT UMETh HauOOJBIIYIO
KAHETHUYECKYIO SHEPIruio, Kak HambOombiee 3HaueHue ¢ynkuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]

Haxonum BHYyTpeHHUE KPUTHUUECKUE TOUKU:

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

Haxonum nHaumOonbiniee 3HadyeHUWE (yHKIMM Ha TpPaHUIAX OTpPe3ka MU BO

BHYTPEHHHUX KPUTHYECKHX TOUKAX:

t 0 16

E(t) 0 5000(30 - 162 — 163 )

OtBeT: BpeMsl TaJCHHs, TPU KOTOPOM TeJIO OylIeT HMETh HAMOOJBIIYIO
KHMHETUYECKYIO dHeprutot = 16 cek.

Kpurepun onenuBanus:

— mocTtpoenue (QyHkimU E(t)KAHETUYECKOW ODHEPrUM Tejla OT BPEMEHH
najicHus,

— OmNpelesiecHHe BPeMEHH MaJieHHs Tella JI0 TOTO MOMEHTa, KaK ero macca
CTaHET paBHa HYJIIO;

— oIpe/ieNicHHe BPEMCHH TIaJICHUs TeJla IO CTOIKHOBEHHUS C 3eMJICH;

— HaxOXKJACHHWE HaumOojbliero 3HadeHus QyHkiun FE(t) Ha oTpeske,

OIPEAECICHHOM BpeMEHEM NaJIeHUs Jieia IO CTOJIKHOBEHUS C 3eMJIei
Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

2. PemuTh 3a71a4y, UCTIONB3YsS METO/IbI MHTETPAIbHOTO UCUUCIICHHUS:

[MuimmHapuyeckuid pe3epByap € BBICOTOM 6 M W JUaMETPOM OCHOBAaHMS
4 M HamoJHEH BOAOW. 3a Kakoe BpeMs BOJA BBITEYET W3 HEr0 4epe3 Kpymnioe
oTBepcTre paauyca 1/12 M, cnenanHoe B THE pe3epByapa’?

(CnpaBouHas uHQOpPMALM: CKOPOCTb HCTEUEHHUS JKUIKOCTH IO 3aKOHY
beprysum Beipakaetrcst popmynoi V = g,/ 2gx, npuuem 1uist Bonsl ¢ = 0,6)

[IpuBecTn paclIUpEeHHOE PELICHHUE.

Bpewms BoinonHenus — 30 MuH.

Oxunaemblil pe3ybTar:
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1. ITyctp yepe3 t cek mocie MUCTEYCHHsI BOABI YPOBEHb OCTABIICHCS BOABI B
pesepByape ObLT paBeH X M, a 3a BpeMs dt CEKIMOHU3UIICS Ha dX M. BBIYUCIHM 00bEeM
BOJIbI, BHITCKAIOIINNA 33 3TOT OCCKOHEYHO MaJblii MIPOMEXKYTOK BpeMeHU dt, TByMs
croco0aMu:

1 cn.) O6sem dW paBeH 00beMy HUIWHAPUYECKOTO CJIOS BBICOTOM dX U
paJycoM OCHOBaHHUA ' = 2 M.

dW = mr?dx

2 cn.) O6vem dW paBeH oObeMy IMIIMHIpPA, OCHOBAHHUEM KOTOPOTO CIY>KUT
OTBEpCTHE B JHE pe3epByapa p = 1/12 M, a Beicota paBHa Vdt, rme V — ckopocTthb
TEUEHUS BOJIBI:

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

[IpupaBHUBAEM MOTYYEHHBIE BBIPAKEHHS
mridx = 0,6mp?,/2gxdt

r2dx
dt = ,rae x € [0; 6]

0 6p2,/ng

2. nTerpupyemM ypaBHEHHE, TIOTy4aeM BpeMsi UCTECUCHUS BOBI

[Tonmyuyaem

- e TN

2J2gx  0,6p%2g) Vx 06p%2g \/_

3. IloacraBisieM UCXOIHBIE JAHHBIE, TOyYaeM

t = 1062 cexk = 17,7 MUH

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

Kpurepun ouenuBanus:

— TIOCTPOEHUE MAaTEMaTUYECKOM MOJENM TMpOLEecca HCTEUEHUS] BOJbI U3
pe3epByapa;

— UHTETPUPOBAHUE MTOJIYYEHHOTO YPaBHEHHUS;

— HaXOXJIEHHE BPEMEHHUBBITEKAHUS BOILI U3 pe3epByapa dYepe3 Kpyrioe
OTBEpCTHUE, CACIIAHHOE B JHE pe3epByapa

Kowmrmerenmuu (nuaukaropsl): OITK-3(OI1K-3.1)

6 6
. _j rédx r2dx dx redx 6 r?
0,6p

3. Pemmutsb 3a7a4y, MCIOIB3Ys METObI HHTEIPAIbLHOTO HCUHCIICHHUSL:
HaiiTu BeposATHOCTH MONAJaHMS OCH HIKMBA B KOJBLO 17 < x% + y2 < rf,

€CIIM YCKOPEHHE OCH BEAOMOIO Balla PEAYKTOpa PACHpPEAESICHO MO HOPMAJIbHOMY
_x%+y?
-e 202

3aKOHY C IIOTHOCTBIO BEpPOSITHOCTH. f(X,y) = ~om
IIpuBecTu paclInpeHHOE PELICHHUE.

Bpewmst Beinmonnenus: — 20 MuH.

Kpurepun onennBanus:

— (popMasIn3anysg TEXHUYECKOTO IPOLECCa,;

— UHTETPUPOBAHUE MOJYYEHHOTO YPABHEHUS;

— HaXOXKXJACHHUC BECPOATHOCTH IIOIIaJaHUs OCHU IIKKWBA B KOJICCO.
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Oxunaemblil pe3yabTar:

1 -p? /20
P = flx,y)dxdy = — e pdpdep =

r<p<ry e D

2T 2 20 2 2 /5212

— —-p</20 2 — _p—p°/20 —

s €T ) = e

— e—rlz/Za2 _ e—rZZ/ZcI2
Otser: P = e~ "1/20° — g=12/20%

Komrrerenmuu (naaukaropsl): OITK-3(OI1K-3.1)

4. Pemnth 3a1a4y, UCIOJIB3Ysl METOAbI TEOPHH BEPOSITHOCTEM:

ABTOMOOWJIb JIOJKEH MPOEXaTh MO YIWIE, HAa KOTOPOM YCTaHOBIEHO N = 4
cBeTo(hopa, JAOIIMX HE3aBUCUMO JAPYT OT JApyra 3€J€HbId CUTHajl B TEUEHUE t; =
1,55 MuUHYT, xenTelii — B TeueHue t, = 0,35 MUHYT, KpacHBIi — B TeueHHUe t; =
1,20 munyT. Tpebyercs

1) HailTh 3aKOH pacHpeneneHus ClIy4yaiHON BETUYMHBI X — 4YuciIa OCTAaHOBOK
aBTOMOOWJISL Ha YJIHIIE;

2) HAlTH MaTeMaTUYECKOe OXKHUIAHUE U AUCTIEPCUIO BETUYUHBI X

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

[IpuBecTr paCIMPEHHOE PELICHUE.

Bpewms Bommonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. Bpemsi, B TedeHHuE KOTOPOro cBeTOdop paszpemaet npoes3s (3eIeHbIH CBET),
paBHO

t, =t, + t3
CnenoBarenbHO, BEPOSITHOCTh TOTO, YTO CBETO(OP MPOIYCTUT WU CONEPIKUT

MAIIIMHY, OJHA U Ta K€
t, +ts 1
p = — = -
G+t +t; 2
CnyuaitHas BenuumHa X  MoxeT npuHumare 3Haduenus O0,1,2,3,4,
COOTBETCTBEHHO C BEPOSTHOCTSIMH, KOTOPbIE HAXOATCS 110 opmyie bepryiin

1
P(X=0)=Cip%a* = (5) =1

I 4

— — 1,,1,3 _ _ —

1 6

— — (2,022 _ —
14

— — 3,73 41 — _ —

1 1

P(X = 4) = Cip* °=(—) = —

( V=0 =\35) =1¢

3aKOH pacnpeesIeHUs] CTy4YalHOW BEJIUYUHBI X
L x [ o | 1 | 2 [ 3 | 4
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| p | 1716 | 4/16 | 6/16 | 4/16 | 1/16 |
2. Maremarn4yeckoe OXUJAHUE U JUCIEPCUsT JUCKPETHOW CIIydailHOM
BEJINYUHBI X :

MX)=0 1+1 4+2 6+3 4+4 1—2
716 116 146 166 16 .
— 2y _ M2 - 02._ 2. __ 2. 2. __ 2. ___ 92
D(X)=M(X? -M2(X)=0 16+1 16+2 16+3 16+4 = 2

=1
3. CpenHee 4nCIIO OCTAHOBOK aBTOMOOMIIS: 2.
OtBet: Cpennee (0KHAa€MOE) YUCIO OCTAHOBOK aBTOMOOMIIA: 2.
Kpurepun onenuBanus:
— HAXOXKJICHUE 3aKOHA PACIIPEICIICHUS CIIyYalHOW BEJIUYUHBI X
— HaXO0XJACHUE MAaTEMaTUYECKOTO O’KUIAHUS U AUCIIEPCUU BEJIMYMHBI X ;
— HaXOXKJEHUE CPETHETO YKCIIa OCTAHOBOK aBTOMOOMIISL.
Kowmrerenmuu (nuaaukaropsl): OITK-3(OI1K-3.1)
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JKCNEePTHOE 3aKJII0YEHUE

[IpencraBinennbi poHI oneHOUHBIX cpenacTB (nainee — ®OC) no oucyunaune
«Mamemamuxkay» coorBetrcTByeT TpeboBanusm GI'OC BO.

[Ipensmaraemple OLEHOYHBIE MAaTEpHAJIbl AJE€KBaTHbl LEJISIM M 3aJa4am
peanu3alii OCHOBHOM Tpo(heCCHOHAIBHOM 00pa3oBaTeNbHOM MPOrpaMMbI 10
HarpasieHuo noarotoBku 13.03.03 DHepreTnueckoe MAIMHOCTPOCHHUE.

Buibl O11EHOUHBIX CPEACTB, BKIIOUEHHBIE B IPECTaBICHHBIN (POH/I, OTBEUAIOT
OCHOBHBIM npuHInam popmuposanus POC.

Pa3paboTaHHble U NpeACTaBICHHBIEC AJIS 3KCIIEPTU3bl OLICHOUHBbIE MaTepUabl
PEKOMEHAYIOTCS K MCHOJNb30BAHUIO B IPOLECCE MOATOTOBKM OOyYaromuxcs IO
YKa3aHHOMY HalpaBJICHUIO.

IIpencenarens yueOHO-METOIUYECKON
KOMHUCCHH HHCTUTYTAa KOMITBIOTEPHBIX
CUCTEM U MH(POPMALMOHHBIX TEXHOIOTUI /?,_\ H.H. Berposa
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JIHCT H3MEHEHHH U JONMOJITHEeHHH

Ne

Bune! nononuesuii u
H3MEHEHHUH

Jara 1 HoMep mpoToKoIa
3aceaHus Kadeapsl
(xadenp), Ha KOTOPOM OBLIH
PaccCMOTpPEHEI ¥ 010OpEHBI
HU3MEHEHHUS W JIOMOTHEHHUS

IMoamuce
(c pacumppoBKoif)
3aBeyrouero kaheapoi
(3aBemyromux Kahempamu)

JloToTHEH KOMILIEKTOM
OLIEHOYHBIX MaTEPHAIIOB

MIPOTOKOJT 3aCeJaHHs
Kaeapsl IPUKIIaTHOM
MaTeMaTHKH Ne <

ottt . OR OS5
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