KomMmuieKT 01l1eHOYHBIX MATEPHUAJIOB 1O JUCIUIIHHE
«MareMaTukKa»

3aHaHHﬂ 3aKPLITOI'0 THIIA

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

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

A) -2
b)0
B) =5
I3
[IpaBuibHBIN OTBET: A
Komnerennuu (unaukaropsl): YK-1, OITK-1

2. BriOepuTe 0AMH NPaBUIIbHBINA OTBET
BBIUKCIIUTE CKAISPHOE POU3BENEHUE d - b BEKTOPOB:
d(1;2;3); b(~1;0;0)
A)3
b) 0
B) -1
I £3
[IpaBunbHBIN OTBET: B
Komnerenmuu (unaukaropsr): YK-1, OITK-1

3. BriGepute oauH nMpaBUIbHBIN OTBET
Boruucnuts npou3BoaHy0 GyHKIUU B Touke x = 0:

y(x) =1+ x?
A) =23
b) 0
B) =5
I3
[IpaBunbHslii oTBET: b
Komnerennuu (uuaukaropsl): YK-1, OITK-1

4. BeiOepuTe OAMH MPABUIIbHBINA OTBET

Beraucnuts npenen GyHKIMM:
n

lim (1 + —)
n—-oo n



A) -1
b) 0
B)m
INe
[IpaBunbHbIN OTBET: I’
Komnerennuu (uaaukaropsl): YK-1, OITK-1

5. Bribepute oMH NpaBUIBLHBINA OTBET
Heonpenenenusiii unterpan [ x3dx pasen:
2
A)>+cC
B)3x3+C
x3
B) S 1 C
x4—
I) -t C
[IpaBunbHEIM OTBET: I’
Komnerenuu (uaaukatopsl): YK-1, OITK-1

6. BeiOepurte oivH MpaBUIIbHBIN OTBET
Heonpenenennpiii unterpan [ 2*dx pasen:
A)2*-In2+C

3
B)=-+C

Zx
B) —+C

MNx-2*+C
[IpaBunbHbIil oTBET: B
Komnerenmuu (unaukaropsl): YK-1, OITK-1

7. Boibepute oivH MpaBUIILHBIN OTBET

dx .
22122 PpaBEH:

Heonpenenenusiii nunrerpan [
A)i- arctg%+ C
S
B)i- arctg§+ C
I . tgg +C

a

[IpaBunbHsIii oTBET: B
Komnerentuu (uaaukaropsl): YK-1, OITK-1

8. BeiOepuTe oiuH IPaBUIIHHBIA OTBET
dx

a2—x2

Heonpenenenusiii uurerpan [ paBeH:

A) arcsinz +C



b) arccos% +C
1
B) — \/Wx; +C
I') arcsin -t C
[IpaBunbHBIN OTBET: A
Komnerenuu (naaukatopsl): YK-1, OITK-1

9. Beibepute onvH NpaBUIbHBIN OTBET
Kakoii u3 yka3zanHbIXx npusHakoB HEnpumenuMm mig uccinenoBaHus Ha
CXOIMMOCTbh HEOTPULATENBHBIX PSAJIOB?
A) MHTErpagbHbIN NMpU3HAK
b) npuznak Ko
B) npusnak Jlamambepa
I') mpuzHak JlelOuuna
[IpaBunbHbiil oTBEeT: I’
Komnerenuuu (naaukatopsl): YK-1, OITK-1

10. Beibepute oIMH paBUIIbHBIN OTBET
Kakoli H3 yKa3aHHBIX MNPU3HAKOB MPUMEHSETCA JJI1 MCCIEIOBaHUS Ha
CXOUMOCTb 3HAKOUEPEAYIOIIMXCS PSIIOB?
A) UHTETpaJIbHbIN IPU3HAK
b) npuznak Komm
B) mpuznak Jlanam6epa
I') mpuzHak JlelOuuna
[IpaBunbssiil otBET: I’
Komnerenmuu (unaukaropsr): YK-1, OITK-1

11. Beibepute o1H NMpaBUIbHBIN OTBET
Kaxoii u3 psaoB ABIAETCSA CXOASAIIMMCS?

A)1+§+1796+--.+(§)n_1+...

B)1—§+§+...+(_§)"_1+...

B)1—1+1—1+4-4(-1"1+..
10 20 10n

IN—+— —
1001 = 2002 1000n+1
[IpaBunbHsiil oTBET: b

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

12. Beibepute ovH IpaBUIIBLHBIN OTBET
Ecnu panuyc cxonumocTH st cTeneHHoro psina R > 0, TO 3TOT psli CXOIUTCS
Ha UHTEpBaJe
A) (0;R)
B) (-R; R)
B) (0; )



') (=R; 0)
IIpaBunbHEBIN OTBET: b
Komnerenuuu (naaukatopsl): YK-1, OITK-1

13. Beibepute oJIvH paBUIIbHBIN OTBET
Ecnu psn u3 abCcomoTHRIX BETMYMH 3HAKOUEPENYIOUIETOCs psA/la CXOIUTCS, TO
3HAKOYEPEAYIOIIHICS PAI:
A) cxoauTCs yCIOBHO
b) MokeT Kak CXOAUTHCS YCIOBHO, TAK M PACXOAUTHCS
B) cxomutcst abcomoTHO
I') pacxoaurcs
[IpaBuibHBINM OTBET: B
Komnerennuu (naaukatopsl): YK-1, OITK-1

14. Beibepute 0IMH PaBUIIbHBIN OTBET

B naprun u3 10 neraneit umeercsa 6 OpakoBaHHbIX. Ha ymady oroOpaHbl Tpu
neTanyd. BeposaTHOCTh TOTo, YTO Cpeau OTOOpaHHBIX AeTallel — JBe OpaKkoBaHHBIE,
paBHa:
A)O
b) 1/35
B)1/2
N1

[IpaBunbHBIN OTBET: B

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

15. Boibepute oIMH paBUIIbHBIN OTBET
UrpanbHas kocTh Opocaercs oiuH pa3. BeposTHOCTh TOro, YTO YUCIIO OYKOB,
BBITIABIIIMX HA BEpXHEH TpaHu, OyaeT Oobliie Tpex, paBHa:
A)1/2
b) 0
B)1/6
N1
[IpaBunbHBIN OTBET: A
Komnerenuu (uuaukaropsl): YK-1, OIIK-1

16. Boibepute oivH TpaBUIIBLHBIN OTBET
UrpanbhHast kocTh Opocaercst nBa pasa. Torma BEpOSITHOCTh TOTO, YTO CymMMa
BbINIaBIINX 04KkOB — 10, paBHa
Al
b)0
B)1/6
N1/12
[IpaBunbssiil otBET: I’
Komnerenunu (naaukatopsl): YK-1, OITK-1
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17. BeiGepute ouH NpaBUIbHBINA OTBET

W3 ypHBI, B KOTOpO# Jiexkar 7 O0enbiX U 13 4yepHbIX IIapoB, HA y1ady IO OAHOMY
U3BJIEKAIOT J(Ba IIapa 0e3 Bo3BpauleHus. Torga BepOsSTHOCTh TOTO, 4TO 0Oa Imiapa
Oy1yT OeJbIMHU, paBHA
A)1l
b) 0
B) 21/190
IN1/2

[IpaBunbHBIN OTBET: B

Komnerenuu (naaukartopsl): YK-1, OITK-1

3az[amm 3aKPbLITOI0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUA

1. VYcranoBute IMpaBUJIBHOC COOTBCTCTBHC. Ka>1<110My QJICMCHTY JICBOI'O
CTOJ'I6]_Ia COOTBCTCTBYCT TOJIBKO OAMWH 2JICMCHT IIPAaBOI'0 CTOJI6IJ,'&.

Ornpenenurens 3Ha4YeHUE ONPEICIIUTEIS
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
[IpaBUNbHBIN OTBET:
1 2 3 4
b I A B

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

2. YcraHoBUTE MpPaBUIIBHOE COOTBETCTBHE. Kakaomy »dJIeMEHTY JIeBOro
CTOJIOIIA COOTBETCTBYET TOJIBKO OJIMH JIEMEHT MPABOIo CTOJIONA.

Marpuia Panr marpunbl
1 1 2 A 2
) (% ‘21) )
2 b 1
: (2 5) :
3) (1 0 0) B) 3
0O 1 O
0O 0 1
4) (O 0 0) I 0
0O 0 O
0O 0 O
[IpaBusbHBIN OTBET:
1 2 3 4



b A B I
Komnerenunu (naaukartopsl): YK-1, OITK-1

3. VYcraHOBHTE NPAaBWIBHOE COOTBETCTBHE. KakIoMy dJIEMEHTy JIEBOTO
CTOJIOIIA COOTBETCTBYET TOJIBKO OAMH 3JIEMEHT IPAaBOro CTOJIOIA.

y(x) y' (%)
1) sin(x?) A) 1
X2
2) 1 b) _*
X V14 x?
3) V14 x? B) 0
4) e’ I 2-x - cos(x?)
[IpaBUIBHBIN OTBET:
1 2 3 4
r A b B

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

4. YcraHOBUTE MpaBUIBHOE COOTBETCTBHE. KakaoMy 53I€MEHTY JE€BOTrO
CTOJIOIIA COOTBETCTBYET TOJIBKO OJUH 3JIEMEHT IIPaBOrO CTOIOLA.

Bekropsl |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

Komnerenuuu (uuaukaropsl): YK-1, OITK-1

5. VYcraHoBHUTE NPaBUIBHOE COOTBETCTBHE. KakIOMy »dIEMEHTy JI€BOTrO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJMH 3JIEMEHT ITPaBOro CTOIOLA.

Heonpenenenupiii uHTErpa 3HavyeHue
dx x — 1)2
1 f . A) G-V
cos“x 2
2) j © B) L sin2x+C
> X 5 SsinZx +
ex
3) jcostdx B) 7-|-C
4) j(x — 1)dx I) tgx+C

[IpaBuibHBIN OTBET:

1 2 3 4



r B b A
Komnerenunu (naaukartopsl): YK-1, OITK-1

6. YcraHOBHTE MpaBWIBHOE COOTBETCTBUE. KakIoMy DdJI€EMEHTy JIEBOIO
CTOJIOIIA COOTBETCTBYET TOJIBKO OAMH 3JIEMEHT IPAaBOro CTOJIOIA.

I1
JubdepennnansHoe ypaBHEHHE OPAZIOK M bepeHIMaLHOTO

ypaBHEHUS
1) 1—vy' =x% A) 4
d?y
2) 2z = 2 42 b) 3
3) yl + yll + ylll — 0 B) 1
dy d*y
4 — — = I 2
) dx * dx*~ * Yy :
[IpaBUIIBHBIN OTBET:
1 2 3 4
B I b A

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

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

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

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

8. YcTraHOBUTE MNPABUIBHOE COOTBETCTBHE. KaXIoMy dJIEMEHTY JIEBOTO
CTOJIOIIA COOTBETCTBYET TOJIBKO OJMH 3JIEMEHT IIPaBOro CTOJIOLA.

JuddepenunanbHoe ypaBHEeHHE Tun nuddepeHranbHOro ypaBHEeHUs
1) y'+y=0 A) JlnHeriHOe HEOJTHOPOAHOE
2) yv'+y' +y=1 b) JlnHelHOe OJHOPOIHOE
3) y' +2y = y3x B) Bepuyniu
4) y' = x? I') Cpa3sgensariMMUCca nepeMeHHbIMU
[IpaBuiIbHBIN OTBET:
1 2 3 4
b A B r

Komnerentuu (uaaukaropsr): YK-1, OITK-1



9. VYcraHoBute IMpaBUJIBbHOEC COOTBCTCTBHUC. Ka}KILOMy 9JICMCHTY JICBOI'O
CTOH6H3 COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOIO CTOJ'I6I_[a.

o 1
1) z — A) CTENeHHOU pAJ,
— N
[ee) xn
2) z —~ b) rapMOHUYECKUHU pAJ,
[ee] 0 .
3) Z(sin nx + cosnx) B) TPUTOHOMETPHYECKUH P
1
- (D" )
4) z - I 3HAKOYepeaAyILHUNCS psj
1
[IpaBUbHBIN OTBET:
1 2 3 4
b A B r

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

10. VYcranoBute IMpaBHUJIIBHOC COOTBCTCTBHUC. Ka}KI[OMy QJICMCHTY JICBOI'O
CTOJ'I6]_Ia COOTBCTCTBYCT TOJIBKO OOMWH 2JICMCHT IIPAaBOI'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.
) ) 1! 3! * 5! o (2n—1)!
. x x? x"
3) sin x B) TR TR s
1 xz x4 (_1)nx2n
4 r 142" L.
) 1—x ) 2!+4!+ * (2n)! *
IIpaBUIBHBIN OTBET:
1 2 3 4
B r b A

Komnerenmuu (uaaukaropsl): YK-1, OITK-1

11. YcraHoBuTe TNpaBUIBHOE COOTBETCTBHE. KakJaoMy »3JIEMEHTY JI€BOTO
CTOJIOIIa COOTBETCTBYET TOJIBKO OJIMH JIEMEHT MPAaBOTO CTOJOIIA.

1) A) T

ffdxdy 2

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



2) b) 0

J dx dy

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

ffaror

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

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

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

12. YcranoBuTe MNpaBUIBHOE COOTBETCTBUE. KakIOMy »3JIEMEHTY JI€BOTO
CTOJIOLIa COOTBETCTBYET TOJBKO OMH 3JE€MEHT MPAaBOr0O CTOJOIA.

2
ﬂ dxdydz 3
4
V{0<x<1,0<y<1,0<z<1}
2) b) 1
ﬂ dxdydz
4
—R < x <R;

V:i{—+VR?—x?2 <y <+R?*—x%
0<z<R?—x2—y2
3) B)

ﬂ dxdydz

v
Vi{0<z<1;x*+y* =1}
4) ) 2mR?

jﬂdxdydz

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

| =

—



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

13. VYcranoBure npaBHIBHOE COOTBETCTBHE. KaXkmoMy >3I€MEHTYy JIEBOTO
CTOJIOIIA COOTBETCTBYET TOJBKO OAMH 3JIEMEHT IPAaBOr0O CTOJIOIA.

W3BecTHO, uT0 P(A = {cpaTb ak3ameH}) = 0,5, a P(B =

1) {momactb nog noxAap}) = 0,1. Yemy Oymer paBHa A) 0,55
BEPOSITHOCTH COOBITUS A + B?
N3BectHo, uto P(A = {cpaTb 3k3aMeH 1 CTyeHT}) =

2) 0,4, a P(B = {cnatb 3k3aMeH 2 ctyzieHT}) = 0,6. Uemy Bb) 0,76
OyzeT paBHa BepOATHOCTb cOObITUS A + B?
N3BecTHO, YTO P(A =
3) {Ha nepBOoM KyOuKe Bbinajsa 6}) = 1/6, a P(B= B) 11/36
{na BTOpOM KyOuKe Bblllasia 6}) = 1/6. Yemy Oymer
paBHA BEpOSITHOCTH COOBbITHS A + B?
N3BecTHO, 4TO P(A =
4) {na nepBoii MoHeTe BbinaJ "rep6"}) =1/2, a P(B = r) 0.75
{Ha BTOpO¥ MOHeTe BbiNas "rep6"}) = 1/2. Uemy ’
OyneT paBHa BEpPOATHOCTH cOObITUA A + B?
[IpaBUIIBHBIN OTBET:
1 2 3 4
A r B b

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

14. YcraHoBuUTE€ MNpPaBUIBHOE COOTBETCTBHE. KakaoMy »dJIE€MEHTY JI€BOTO
CTOJIOIIA COOTBETCTBYET TOJIBKO OJMH AJIEMEHT IIPaBOToO CTOJIOIA.

OyHKIMA Paznoxenue B psg Maknopena
bpomenst 2  MoHetsl. Haiitn 1
1) BepoOSATHOCTH  BBIMAACHUS ABYX A) -
repOoB 2
bpomenst 2  MoHetsl. Haiitn 1
2) BEpOSTHOCTHh BbIMAJEHUsI OIHOTO b) —
rep0a ¥ OHOU PEIIKU 4
bpomenst 3  MoHeThl. Haiitu 1
3) BepoOSTHOCTH BbIMAACHUS Tpex B) -
repOoB 8
bpomenst 3  MoHeThl. Haiitu 3
4) BEpOSATHOCTH BbIMIaJIeHUsT omHoro I) —
rep0 ¥ IByX peliex 8
[IpaBuibHBIN OTBET:
1 2 3 4
b A B I

Komnerenunu (naaukatopsl): YK-1, OITK-1
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15. VYcranoBute IMPaBUJIBHOC COOTBETCTBUC. Ka)KIIOMy QJICMCHTY JICBOIO
CTOH6H3 COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOIO CTOJ'I6I_[a.

1) BeposiTHOCTH TOTO, YTO HOBAsl IIAPUKOBasl pydka A) 0,81
numer mioxo (wiaum He mnmumer), paHa 0,19.

[loxynarens B Mara3uHe BBIOMpAeT OJHY TaKylO
pyuky. Haiinure BEeposSITHOCTh TOTO, YTO 3Ta pyyka
MUIIET XOPOIIIO.

2) BepodarHOCTh TOro, 4Tro B CIy4ailHbIi MOMEHT b) 0,13
BPEMEHU TeEMIEparypa Tela 3J0pOBOTI0 YeEJIOBEKa
okaxercs Hmxke 36,8°C pasua 0,87. Haigure
BEPOSTHOCTh TOTO, 4YTO B CIy4YalHBIA MOMEHT
BPEMEHHU Y 3/I0POBOTO YeJIOBEeKa TeMmIleparypa Telna
okaxercsa 36,8°C Wiy BbIIIIE.

3) Ilpu W3roToBIEHHWU TMOAIIUITHUKOB JauameTpoMm B) 0,69
67 MM BEpOSITHOCTh TOTO, YTO JUaMETp OydeT
OTIMYaThCA OT 3aJaHHOrO0 He OoJibllle, YeM Ha
0,01 MM, paBua 0,965. Haiinute BEpOsSTHOCTB TOTO,

YTO CIIy4alHbIN MOIIIUIIHUK Oy/IeT UMETh AUAMETP
MeHblie ueM 66,99 MM ninn 6onpliiae yem 67,01 MM.

4) Jlnga yCHENHOTO TMPOXOXKIEHUS BCTynHUTeNbHOro [) 0,035
UCIIBITaHUSI aOUTYpUEHTY HeoOxonumo Habpats 40
O0amoB. BepodaTHOCTH TOro, 4ro aOUTYpHEHT Ha
BCTYIUTEJIBHOM »JK3amMeHe Habeper wMeHbiie 40
6amios, paBHa 0,31. Haiinutre BEpOsSTHOCTH TOTO,
YTO AOUTYPUEHT CTAHET CTYJICHTOM.

IIpaBUIBHBIN OTBET:
1 2 3
A b I
Komnerenuuu (uuaukaropsl): YK-1, OIIK-1

o &~

16. YcranoBute mnpaBUIBHOE COOTBETCTBHE. KakaoMy >I€MEHTY JIEBOTO
CTOJIOI1a COOTBETCTBYET TOJIBKO OJIMH JIEMEHT MPaBOrO CTOJOIIA.

1) CoObiTusi, MOSIBIEHUE OJHOTO M3 KOTOPHIX A) HE3aBUCUMBIMHU
VCKJIIOYAET MOSBJICHUE OCTAJIBHBIX B OJHOM
Y TOM € MCTbITAHUH, HA3bIBAIOTCS

2) Ecnum mactymieHue OmgHOTO U3 coObITHS HE b)  yCIoBHOM BEpOSTHOCTHIO
U3MEHSIET  BEPOATHOCTh  HACTYIUICHHMS
JIPYTOTO COOBITHS, TO TaKWe COOBITHS
Ha3bIBAIOTCS

3) BeposarHocTs coObITHS TpH ycinoBHM, uTO B) ciydaliHbIM cOOBITHEM
apyroe  coObITHE  yX€  IPOU3O0ILIO
Ha3bIBAETCS
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4) Pesynbrar 3KCliepUMeHTa, HaOmMoAeHU uau 1) HecoOBMECTHBIMU

ONbITa,  KOTOPBIM  IPpU  pEAIM3aLUH
OIIPECIICHHOIO KOMIUIEKCA YCIIOBUN MOXKET
IIPOM30MTH, a MOXKET HE NPOU3OUTH

HAa3bIBACTCSA
[IpaBUIBHBIN OTBET:

1 2 3

r A b

Komnerenuu (naaukatopsl): YK-1, OITK-1

3aI[aHl/Iﬂ 3aKpPbLITOTO THIIA Ha YCTAHOBJICHUE
nocJjIeaA0Barc/JIbHOCTH

1. Pacrionoxure onpenennuTeny B MOPSIKE BO3PACTAHHUS:
1 2 3
1 2 3

3 21
1 0 O

0 1 0

0 0 1
1 0 0

0 -1 0
0 0 1
1 2 3
0 2 3

0O 0 3
IIpaBunbHbiil oTBET: B, A, b, I’

Komnerenuuu (uaaukaropsl): YK-1, OIIK-1

A)

b)

B)

I)

2. PacrnonoxuTte BEKTOPHI B MOPSIIKE BO3PACTAHUS UX JJTUHBI:
A) (1;0;0)
b) (1;1;1)
B) (3;4)
I') (100)
IIpaBunbnsiii otBeT: I, B, b, A
Komnerenmuu (unaukaropsl): YK-1, OITK-1

3. PacnionoxuTte npezaesbl B NOpsJIKE YObIBAHUS UX 3HAYCHUI:

) 2x2—4
A) ;l—rgo _xz—x—z
B) lim —
x—->0 X X
B) lim ("—“)

X—00 X

12
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I lim x®+x+1

x—00 10x%—x-2
IIpaBunbnsiii otBeT: I, B, A, b
Komnerennuu (uaaukaropsl): YK-1, OITK-1

4. Pacnonoxkure 0ObEMBI IapajIeICHMIICOB, MOCTPOECHHBIX Ha BEKTOPax
ab, C, B IIOPSIKE BO3PACTAHMS:
A)d(1 0 0),b(0 1 0),¢0 0 1)
B)da(1 0 0),b(3 0 4),é(0 6 8)
B)d(1 0 0),b(0 3 4),é(6 8 0)

Na( o0 1),b(10 0 1),é(-10 0 1)
IIpaBunbnsiii otBeT: I, A, b, B
Komnerennuu (unaukaropsr): YK-1, OITK-1

5. PacrioNoKuTe OnpeseNeHHbIE MHTETPANIbI B TIOPSIKE BO3PACTAHKS:
1
2
A) [ 0 x4 dx
B) J, dx

11+x2

B) J, dx

D) 01 3e*dx

IIpaBunbHbiil oTBET: A, B, b, I’
Komnerennuu (unaukaropsl): YK-1, OITK-1

6. Pacnonoxxure nuddepennmanbapie ypaBHEHUS B MOPSIIKE BO3PACTAHUS UX
MopsiJIKa:

A2 =
déx 5 d
d’y , d’y _dy
B)dac,f+d9,c5 dx
B)yy"+y' =
Dxy" —y' =y°

[IpaBunbnsiil otBET: A, B, I, b
Komnerenuuu (uuaukaropsl): YK-1, OIIK-1

7. Pacnionoxute z(xy = 1;y, = 1) B mopsake BO3pacTaHus UX 3HAYCHUI:
A) z(x;y) = 2x + 3y?
B) z(x; y) = In(xy) + 2
B)z(x;y) =Inx+Iny+1
') z(x; y) = y - sin(mx)
[TpaBunbnsiii otBeT: I, B, b, A
Komnerentuu (uaaukaropsl): YK-1, OITK-1

8. Pacnionoxure zy (xy, = 1; ¥, = 1) B opsiike BO3pacTaHuUs:
A) z(x;y) = 5x + 3y?
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b) z(x; y) = sin(mxy)
B) z(x; y) = 2xy3

Dz(xy) =y/x
[IpaBunbnsiii otBeT: b, I, B, A
Komnerenuu (naaukatopsl): YK-1, OITK-1

9. PaCHOHO)KI/ITe pﬂHBI B HOpH,[[Ke B03paCTaHI/I}I ux BTOpBIX YJICHOB.:
A)Yo-12n+1)
1
B) YXn=1-

© 1
B) Zn=1 m2—1
© 5"
D) By —
IIpaBunbHbiil oTBET: B, b, A, I’

Komnerennuu (uaaukaropsr): YK-1, OITK-1

10. Pacmonoxure CTENEHHbIE PsiAbl B MOPSAIKE BO3PACTaHUS HMX PaguyCoOB
YJICHOB:

A) o=
o (x+2)"
B) Zn=0 Ecz—n-)l
B) Yo x™
) Y=o 5"x™
IIpaBunbnsiii otBeT: I, B, b, A
Komnerenuuu (naaukatopsl): YK-1, OITK-1

11. PacnionokuTe UHTErpajbl B MOPSAAKE YObIBAHUS UX 3HAUYCHUN:

A) [ dx [ dy

B) f, dx f, dy
1 2

B) J, dx J, dy

1 1

D) [, dx [ dy
ITpaBunbubiil otBeT: I, A, b, B
Komnerenmuu (unaukaropsl): YK-1, OITK-1

12. Pacnionoxkute psbl B MOPSAKE BO3PACTAHUSA UX CYMM:
o 1
A) Zn:O 2_n
o 2
B) Z‘n:O 3_n
o 4
B)ZTL:O 5_n
o 3
r) Z‘n:O 4__n
[TpaBunbnbiil oTBET: A, b, I, B
Komnerenuuu (uuaukaropsl): YK-1, OITK-1
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13. Pacnonoxxure ciaydaiiHble BeIMYMHBI X B IIOpPSAKE BO3pAacTaHUA HX
MaTEMaTUYECKOTO OKUAAHUS:

JluckpeTtHass ciy4anHas BenuuuMHa X 3aJaHa  3aKOHOM  PAaCHpENeNICHMs
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): YK-1, OITK-1

14. Pacnionoxxure ciaydaiiHble BeIMYMHBI X B IOpSAKE BO3pAacTaHUsA HX
JVCIIEPCHH:

JluckpetHass ciy4anHas BenuuumHa X 3aJaHa  3aKOHOM  PAaCHpPENEIICHMS
BEPOATHOCTEM:

A)
x 0 1 2
P 06 | 03 | 01
b)
x 0 1 2
P 05 | 01 | 04
B)
x 0 1 2
P 01 | 01 | 08
D)
x 0 1 2
P 07 | 02 | 01

IIpaBunbueiil otBeT: B, I, A, b
Komnerentuu (uaaukaropsl): YK-1, OITK-1

15. Pacnonoxwure ciydaiiHble BENMYMHBI X B TMOPSAIKE BO3PACTAHUS HUX
MAaTeMaTU4YECKOrO OKHUIAHUS:

HempeppiBHast crnydaitHas BenmmunHa X 3a7aHa  (QYHKIUMEH TUIOTHOCTH
pacrpeneseHust BEpOATHOCTEN:
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0, ecinx < —1
A) f(x) = {1/2,ecm/1 —1<x<+1

0,ecnu x > +1
0, ecinx < —1

B) f(x) = {1/4, ecm —1<x <43

0,ecim x > +3
{ 0, ecinx < —2

1/8,ectu —2<x < +6
0,eciu x > +6
0, ecinx < —1
I f(x) = {1/3,ec1m —1<x<+2
0,eciu x > +2
[IpaBunbnsiil otBET: A, I, b, B
Komnerenuuu (naaukartopsl): YK-1, OITK-1

B) f(x)

16. Pacnonoxure ciydaidHble BENWYMHBI X B TMOPSAJKE BO3PACTAHUSA HX
JUCIIEPCUH:
HemnpepoiBHast ciydaitHas BenuunHa X 3amaHa  (yHKIUMEH TUJIOTHOCTH

pacnpeneseHus BEpOSITHOCTEM:
0, ecimx < -1

A) f(x) = {1/2,ec111/1 —1<x<+1

0,eciin x > +1
0, ecinx < —1

Bb) f(x) = {1/4,ec111/1 —1<x<+3

0,eciu x > +3
0, eciux < —2

B) f(x) = {1/8, ecim —2<x < +6

0,ecnu x > +6
0, ecinx < —1

I fx)= {1/3,ecm/1 —1<x<+2
0,eciu x > +2
ITpaBunbubiil oTBeT: A, I, b, B
Komnerenmuu (unaukaropsl): YK-1, OITK-1

3aHaHI/IH OTKPbLITOI'0 THUIIA

3az[amm OTKPLITOI0 TUIIA HA TOIIOJTHEHHUE

1. HanuiuTe npomnyieHHoe ¢I0Bo (CII0BOCOUYETAHUE).

JIByX HEHYJIEBBIX BEKTOPOB O H b — a10 YUCJIO,
PaBHOE MPOU3BEACHUIO JIUH 3TUX BEKTOPOB HA KOCHHYC YIJIa MEXKy HUMHU.
[IpaBuIbHBIN OTBET: CKAJISIPHOE MPOU3BEACHUE.
Komnerenunu (naaukatopsl): YK-1, OITK-1
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2. HanummTe nponyiieHHoe CJIOBO (CI0OBOCOYETAHHUE).
— YHOPSAOYECHHBI HAOOp BEKTOPOB B BEKTOPHOM
IPOCTPAHCTBE, TAaKOW, YTO JIFOOOW BEKTOpP 3TOr0 IMPOCTPAHCTBA MOXET OBITH
eIMHCTBEHHBIM 00Pa30M MpPEACTaBICH B BUJAE JIMHEHHOW KOMOMHALIUK BEKTOPOB M3
3TOTrO Habopa.

[IpaBunbHBI OTBET: Oa3uC.

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

3. HanumuTe npomnyieHHoe CI0BO (CI0BOCOUETAHUE).
— 3TO F€OMETPUYECKOE MECTO TOYEK, JJII KOTOPBIX CyMMa
paccTosHUM 10 NByX (PUKCUPOBaHHBIX TOueK F; U F,, uMeHyeMbIX (POKycamu, eCTh
BEJIMYHMHA OCTOSTHHAS.

[IpaBUIIBHBIN OTBET: IUIMUIIC.

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

4. Hanumvre mpoIyieHHOe CIIOBO (CIOBOCOYETAHUE).
— Tpelnena OTHOIICHHsS mpupamieHuss ¢GYHKIUU K
MPUPAIIECHUIO €€ apTyMeHTa MPU CTPEMJICHUU MpUpAIEHUsI apryMeHTa K HyJto (Tipu
YCJIOBHUH, YTO TAKOH MpEJEe CYIIECTBYET).

[IpaBUNBHBIN OTBET: IPOU3BOIHAS; PON3BOAHAS (DYHKITUH.

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

5. HanmummTe nponyieHHoe cI0BO (CI0BOCOUYETAHHE).

Onpenenurens KBaApaTHOM MaTpPHULbl pPaBEH CYMME IPOU3BEICHUN 2JIEMEHTOB
m000# cTpokHu (cToOIA) HA UX :

[IpaBunbHBIN OTBET: anredOpanvecKkue JOMOTHEHUS.

Komnerenuuu (uuaukaropsl): YK-1, OITK-1

6. Hannimre npomnyiieHHoe CI0BO (CJI0BOCOYETAHHE).
dbyskimu f B TOuke M — 3TO BEKTOp, KOOPAMHATAMU
KOTOPOTO SIBJISIFOTCS 3HAUEHUS YACTHBIX TPOU3BOJHBIX B 3TOM TOUKE.

[IpaBUIBbHBIN OTBET: TPAUECHT.

Komnerenuuu (uuaukaropsl): YK-1, OIIK-1

7. HanummuTe mpoImyuieHHOe CJI0OBO (CJIOBOCOYETAHUE).
— 9TO Tpelnen OTHOILIEHUS MpUpalIeHUs QyHKIUU
HECKOJIbKMX TIEPEMEHHbIX 10 BBIOpAHHOW TMEPEMEHHOM K TMPUPAIICHUIO0 3STOU
IIEPEMEHHOM, ITPY CTPEMJIEHUH 3TOTO NIPUPALIEHUS K HYJIIO.

[IpaBuIIbHBIN OTBET: YaCTHAsA NPOU3BOIHAS.

Komnerennnu (naaukartopsl): YK-1, OITK-1

8. Hanuiure nponynieHHoe CI0BO (CIOBOCOUYETAHUE).
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s pyaknuu f(x) — 910 Takas QyHKIHs, MPOU3BOIHASA

KOTOpOii paBHa f (X).
[TpaBWIIBHBII OTBET: EpBOOOpa3HAsL.
Komnerennuu (unaukaropsl): YK-1, OITK-1

9. HannmuTe npomnyieHHoe ¢I0BO (CII0BOCOYETAHHE).

NHrterpan Ha3bIBaeTCA , €CIIA BBINIOJHACTCS MO KpauHEN
Mepe OJIHO U3 CIEAYyIOIUX YCJIoBHil: 1) 00macTh HMHTErPUPOBAHUS SIBISETCS
OeCKOHEYHOM; 2) TONBIHTErpajdbHas (QPYHKUUS SBISETCS HEOTPAHWYCHHON B
OKpPECTHOCTH HEKOTOPHIX TOYEK 00JIACTH MHTETPUPOBAHHUS.

[IpaBuIbHBIN OTBET: HECOOCTBEHHBIM.

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

10. HanmummmTe npomnyiieHHoe CI0BO (CIOBOCOUYETAHUE).
— ypaBHEHHUE, KOTOPOE MTOMUMO (YHKIIMH COIEPKHUT €&

MIPOU3BOJIHBIE.
[IpaBunbHbIi 0TBET: qUdepeHnnanTbHOe ypaBHEHHE.
Komnerennuu (uaaukaropsr): YK-1, OITK-1

11. Hanumwrre mpomynieHHoe CI0BO (CIOBOCOYETAHUE).
— 3TO TIpelea MOCIEAOBATEIbHOCTH €r0 YaCTUYHBIX
CYMM, €CJIM TOT Ipees CyIIECTBYET.

[IpaBUIBHBIN OTBET: CyMMa YMCIOBOTO PsA.

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

12. HanmummmTe npomnyiieHHoe CI0BO (CIOBOCOYETAHNUE).

Ecnu uncnoBoii psijy CXOAUTCS, TO TIPENieN €ro O0IIero YjieHa paBeH
[IpaBuIIbHBIN OTBET: HYIIIO.

Komnerenmuu (unaukaropsr): YK-1, OITK-1

13. Hanmummte npomnyiieHHoe CI0BO (CIOBOCOYETAHNUE).
— YacTHBIM ciaydail psaa Tennmopa, rae TOUKa pa3ioKEHUs

paBHa HYIIIO.
[IpaBunbHBIN OTBET: Psin Maxkiopena.
Komnerenuuu (uuaukaropsl): YK-1, OITK-1

14. HanummuTe nponyiieHHoe CI0BO (CIOBOCOYETAHUE).
— 9T0 0000IIEHUE TOHSTUS OINPENSIEHHOTO WHTETpala JJis
(GyHKIMM IBYX MIEpEMEHHBIX, 3a/IaHHOM Kak Z = (X, ).

[IpaBuIIbHBIN OTBET: IBOMHON MHTETPAL.

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

15. HanummuTe nponyiieHHoe ClI0BO (CI0BOCOYETAHUE).
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['eoMeTpuyeckuii CMBICT JBOMHOTO MHTErpaja 3akjiryaercs B TOM, YTO
BEJIMYMHA JIBOMHOTO MHTErpaja OT HEOTpULATeNbHOM  (yHKIMH  paBHa
HUIMHAPUYECKOTO Tea.

[IpaBUIBHBII OTBET: OOBEMY.
Komnerenuuu (naaukartopsl): YK-1, OITK-1

16. HanummTe nponymeHHoe ClI0BO (CIOBOCOYETAHHUE).
ClyyallHOM BeJIMYMHBI Ha3bIBaeTCs €€ Haubosee
BEpPOSTHOE 3HAUEHHUE, JUISI KOTOPOrO BEPOSITHOCTh P; WIHM IUIOTHOCTH BEPOSITHOCTH
f(x) mocturaer MakcuMyMa.

IIpaBUIIBHBIN OTBET: MOJOM.

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

17. HanummmTe nponyiieHHoe CI0BO (CIOBOCOUETAHHUE).
CIIy4alHOU BEIWYMHBI X HA3bIBAIOT Ynciio Me, Takoe,
yro P(X < Me) = P(X > Me) = 1/2.

[IpaBUIIBHBIN OTBET: MEAUAHOM.

Komnerennuu (unaukaropsr): YK-1, OITK-1

18. HanummuTe npomnyiieHHoe CI0BO (CIOBOCOYETAHUE).
s pacdyéra perpecCHOHHBIX KOA((MUIIMEHTOB, BXOIAIIMX B YpPaBHCHHE
perpeccuu, TpU BBIIOJHEHUH PETPECCHOHHOTO aHaliM3a WCIONB3YeTCsl METOJ

[IpaBUIIBbHBIN OTBET: HAMMEHBIINX KBAIPATOB.
Komnerenuu (uaaukatopsl): YK-1, OITK-1

19. HanummTe nponyieHHoe ciI0BO (CI0BOCOYETAHHUE).

ITocenoBarenbHOCTb YUCEN X1, ..., Xy, YAOBJIETBOPAIOUIMX YCIOBHIO X(1) <
X2) <" < X), THE X(1) — HAUMEHBIIMA M3 3JIEMEHTOB BBIOOPKH, & X(n) —
HAUOOJBIITNI U3 DIIEMEHTOB BHIOOPKU, HA3bIBAIOT BBIOOPKHU.

[IpaBusbHBIN OTBET: BAPUALUOHHBIM PSOM.

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

3ajaHus OTKPBITOr0 THIIA C KPATKUM CBOOOIHBLIM OTBETOM

1. Ipoussonnas Qynkuus y(x) = cos(x?) paena ... (Omsem sanuwume 6
suoe QyHxkyuu)

[IpaBMiIbHBIN OTBET: —2X Sin X2,

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

2. Haiitu npomexyToxk Bospactanus ¢ynkuuu Yy(x) =1 —x? (Omeem
3anuwume 8 uoe UHmMepsala)
[TpaBuabHEIH OTBET: (—0; 0).
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Komnerennuu (naaukatopsl): YK-1, OITK-1

3. Haititn momans TpeyrojbHHUKA, 3aJaHHOTO KOOPAWHATAMHM CBOMX BEPILIVH
A(0;0;0), B(1;0;0), C(0;2;0) (Omeem 3anuwume 8 uoe yucia)

[TpaBunbHbIi OTBET: 1.

Komnerenuuu (naaukartopsl): YK-1, OITK-1

4. Haiitu HaubGonbluee 3HadeHne Qynkumu y(x) = x2 —2x — 1 Ha oTpeske
[—1; 1] (Omeem 3anuwume 6 6uoe uucia)

[IpaBusnbHBIN OTBET: 2.

Komnerenuu (naaukatopsl): YK-1, OITK-1

5. Haittu cymmy abcrnncce To4YeK pa3pbiBa QyHKITUH:
x°+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omeem 3anuwiume 8 ude 4ucia)
[IpaBunbHBIM OTBET: 1.
Komnerenuuu (naaukatopsl): YK-1, OITK-1

6. C mnoMOIIBIO OMNpEeAeIEHHOr0 HHTerpajla HalTH Iomaas (Urypsl,
orpanudeHHoi muuusaMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 sude uucia)

[IpaBunbHBIM OTBET: 1.

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

7. C mNOMOIIBIO OMNPEAEICHHOTO MHTerpaja HalTh miomaas (uUrypsl,
orpanuuenHoi guHMsMu {y = 0;y = 1/2;x = +1} (Omeem s3anuwume 6 6uoe
yucia)

[TpaBunbHBIM OTBET: 1.

Komnerentuu (uuaukaropsl): YK-1, OIIK-1

8. C moMOIIBI0 OmpeNeseHHOTO WHTerpayia HaWTHU IUlouagb (UTYpHI,
orpannueHHoM muHuAMH {y = 3x2;y = 0; x = 1} (Omsem 3anuwmume 6 6ude wucia)

[TpaBunbHBIM OTBET: 1.

Komnerentuu (uuaukaropsl): YK-1, OITK-1

9. Haiitu o6imee pemienne quddepeHnaisHoro ypasuenus y' = x (Omeem
3anuwume 8 suoe QyHKyuu)
2

o X
[IpaBUNbHBIN OTBET: 5t C.

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

10. Haiitu obmee pemrenne auddepenimansuoro ypasaeaus y'' — 3y’ +
2y = 0 (Omeem 3anuwume 6 suode gyuxyuu)
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[IpaBunbHbIi oTBET: Cie* + Ce?*.
Komnerenuuu (naaukartopsl): YK-1, OITK-1

11. C momompl KaKWX JOCTAaTOYHBIX TPHU3HAKOB MOKHO OTIPEICIHTH
CXOAMMOCTD 3HAKOIOJIOKUTENBHBIX YUCIOBBIX PSNOB (Ilepeuuciums HaumeHo8aHus
NPU3HAKOB)

[TpaBWIIBHBIN OTBET: MPHU3HAKU CpPaBHEHHS, WHTETPalbHBIA mpuszHak Korm,
paauKaibHbIN npusHak Komm, mpusnak Jlanmambepa.

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

12. C mnoMoIpl0 KAakoro NpH3HAKa MOXHO ONPEIEIUTh CXOAUMOCTD
3HAKOYEPEAYIOIIMXCS YUCIIOBBIX PANOB (VKkazams HaumeHo8anue npusHaxa)

[IpaBuibHBIN OTBET: Mpu3HaK JleibHuIa.

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

13. PaznoxxenueM kako (GyHKUIMM SIBIII€TCS ClAeAyrOIUN psjg MakiopeHa:
x  x? x™
1+ ottt ot (Omeem 3anuwume 6 sude y = f(x))

[TpaBunbHBIN OTBET: y = e*.
Komnerennuu (unaukaropsl): YK-1, OITK-1

14. Paznoxkennem Kakoll (YHKIIUU SIBISIETCA CIEAyrommi psjg Makiopena:

x x3 xS (_1)n+1x2n—1 a

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

T (2n-1)! +o y=f®)
IIpaBuibHBIN OTBET: Y = Sin X.

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

15. PasnokenueM kakoil (YHKIIUU SBISETCS Cienyromui psg MakiopeHa:
x2 x4— (_l)ann
1—=+ =+t
20 4l (2n)!
[IpaBuibHBIN OTBET: Y = COS X.
Komnerenuuu (uuaukaropsl): YK-1, OIIK-1

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

16. HemnpepeiBHasi cimyyaiiHass BeJqWM4MHA X pachpenelieHa PaBHOMEPHO Ha
unreppasie oT 1 ngo 10. KakoBa BepOSITHOCTb, YTO cCily4ailHas BEJIMYMHA TPUMET
3HaYeHUE paBHOE 5?7 (Omeem 3anuwume 8 ude 4ucia)

[TpaBunbHbIM OoTBET: 0.

Komnerennuu (uuaukaropsl): YK-1, OITK-1

17. Kakas g0l 3HAYEHWH HOPMAJbHO PACIPEICIICHHON TeHEepaJbHOU
COBOKYITHOCTH 3aKJIFOUE€HA B MPe/iesiax TPeX CTaHAAPTHBIX OTKJIOHEHUM OT cpeaHero?
(Omeem 3anuwiume 8 npoyeHmax)

[TpaBunbHbIi oTBET: 99,7 %.

Komnerenunu (naaukatopsl): YK-1, OITK-1
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18. X m Y — mesaBucumbl. D(X) =5, D(Y) = 2. Hcnonb3ys CBOHCTBa
nucnepcuu, Haviqute D (2X + 3Y) (Omsem 3anuwume 6 sude uucna)

[IpaBunbHbIi oTBET: 38.

Komnerennuu (naaukartopsl): YK-1, OITK-1

19. M(X) =5, M(Y) = 2. cnionb3ysl CBOMCTBAa MaTEMaTHIECKOTO OXKHUIAHUS,
Haiiqute M (2X — 3Y) (Omeem 3anuwume 6 6uoe yucna)

[IpaBusnbHBIN OTBET: 4.

Komnerenuuu (naaukartopsl): YK-1, OITK-1

20. B mnupamuzae 5 BHUHTOBOK, 3 M3 KOTOPBIX CHAOXEHBI ONTHYECKUM
npuieaoM. BeposTHOCTh momnajgaHus sl CTpEiIKa MPU BBICTPEIE U3 BUHTOBKH C
ontuyeckuM npuiiesioMm paBHa 0,95, uz o06bpuHO# BUHTOBKH — 0,7. CTpesnok Haymady
OepeT BHUHTOBKY M cTpenser. HallTu BepoATHOCTH TOro, 4YTO MHUIIEHb Oyner
nopaxkeHa. (Omeem 3anuwiume 8 ude 4ucia)

[IpaBunbHbI oTBET: 0,85.

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

Banaﬂnﬂ OTKPLITOT0 THUIIA C PAa3BEPHYTHIM OTBETOM

1. Pemmuts 3amaqy, ucmon3yst MeToab! AU epeHITnaaTbHOTO HCUUCTICHUS:

Teno maccont my = 3000 kr nagaer ¢ BeicoTel H = 1280 M MeTpOB U TepseT
Maccy  (cropaeT) NOpONMOPIMOHAIBLHO  BpeMeHH  majeHus.  KosdduumeHt
nponopiuonanbHoctd k = 100 kr/c. Cuutas, yTo HavaiabHasi ckopocth vy = 0 M/c,
yckopenue g = 10 M/c?, HaliTh Bpems majeHMsi, IIPU KOTOPOM TeJO OyleT MMETh
HauOOJBITYI0 KHHETUYECKYIO DHEPTHIO.

[IpuBecTH paclIUpEeHHOE PELICHHUE.

Bpewms BoinonHenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. Tlpumem, 4TO TENO SABIACTCA MaTepuadbHOW TOYKOM. Torma KMHETHYEeCKas
DHEPTUs MaTEPUATBHON TOYKU Oy/IeT BEIYUCIATHCS 1O TaKoi opmyIe:

m - v?
2

YuuTeiBas, YTO Macca Tela TIpU JBIKCHWHW TIEPEeMEHHa, OIpPEIeIuM
3aBUCUMOCTh MAacCChl TQJAIOIIET0 Tella OT BpeMeHW. Tak Kak Tello Cropaer
MPOTIOPIIMOHAIEHO BPEMEHU MAJICHUsI, €T0 Macca yMEHbIIAeTCsl, U (PyHKIUS TPUMET
TAKOU BUI:

m(t)=my—k-t
DyHKIMSA CKOPOCTh TeJIa OT BPEMEHHU MMAICHUS:
v(it)=vy+g-t
[Tomygaem GyHKITHIO KHHETUYECKOM SHEPTUH TeJla OT BPEMEHU TaJCHUS:

1
E@)=5(my—k-)(wo+g- t)?
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1
E(t) = (3000 — 100 - £)(0 + 10+ £)* = 5000(30 - t* — )

2. OnpenessieM BpeMs t,,—, MaJeHUs Teja J0 TOr0 MOMEHTa, Kak ero macca
CTaHeT paBHA HYIIO:
m(t) =my—k-t=3000—100-t =0 = t,,—o = 30 cek

3. OnpenensieM BPeMsl Loy TAACHUS TENA O CTOJIKHOBEHUS C 3€MJICH:
2

H=v0-t+g = 1280 =5 t? = toomm = 16 CeK

4. HaxomuM BpeMs MaJieHUs, MPU KOTOPOM TeJo OyJIeT UMETh HauOOJbIIYIO
KAHETHUYECKYIO DHEPIrHI0, Kak HambOonbmiee 3HaueHue ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]

Haxonum BHYyTpeHHUE KPUTUUECKUE TOUKU:

E'(t) =5000(60-t—3t) =0=
t=20
t =20¢[0;16]

Haxonum HauOosnbiiee 3HaueHue (YHKIMUM Ha TpaHUIAX OTpe3ka U BO

BHYTPEHHHUX KPUTHYECKHX TOUKAX:

t 0 16

E(t) 0 5000(30 - 162 — 163 )

OTBeT: BpeMms MajaeHusi, MpU KOTOPOM TelIO OyAeT HMETh HauOOJIBIIYIO
KMHETUYECKYIO DHEpTHIO t = 16 cek.

Kputepuu oneHnBanus:

— mocTtpoenue QyHkimu E(t) KUHETHYECKOW DHEPruM Telna OT BPEMEHH
Na/ICHNUS;

— OIpeneyieHre BPEMEHW TaJeHUs Telna 10 TOr0 MOMEHTa, KaKk €ro macca
CTaHET paBHA HYJIIO;

— OIlpeJIelIeHUe BPEMEHHU MaJIeHUs TeJla 10 CTOJIKHOBEHHUS € 3eMJIeH;

— HaxOXKJACHHWE HambOosblmiero 3HadeHus QyHkiun FE(t) Ha oTpeske,
OTIpEEeTICHHOM BPEMEHEM MaJCHUS JIeNa IO CTOIKHOBEHHSI C 3eMIIei

Komnerenuuu (uuaukaropsl): YK-1, OITK-1

2. PemmTh 3a1a4y, UCMOIB3YSI METO/IbI HHTETPAIbHOTO UCUUCIICHHUS:

[unuuaapuyeckuii pe3epByap € BBICOTOW 6 M MW JAUAMETPOM OCHOBAHMS
4 M HamoJIHEH BOJOM. 3a Kakoe BpeMs BOAA BBITEUET M3 HEr0 4Yepe3 Kpymioe
oTBepcTre paauyca 1/12 M, cnenanHoe B THE pe3epByapa’?

(CrpaBouHass uHpOpMaIUsg: CKOPOCTh HCTEUCHHUS JKUIKOCTH TIO 3aKOHY
bepuynnu Beipaxaetcst hopmynont V = o,/2gx, npuuem aiis Boasl 0 = 0,6)

[IpuBecTH paclIinpeHHOE PELICHUE.

Bpewms BoimonHenus — 30 MuH.

Oxunaemblil pe3yabTar:

. Tlycth 4depe3 t cek mociie UCTEUEHHUsI BOJIbI YPOBEHb OCTAaBILIEHCS BOJABI B
pe3epByape ObIT paBeH X M, a 3a BpeMs dt CeK MOHU3WICA Ha dX M. BBIYUCIIHM
00BEM BOJIbI, BBHITCKAIOMINNA 32 ATOT OECKOHEYHO MAaJIbIi MPOMEKYTOK BpeMeHH dt,
JIByMsI CIIOCOOaMHU:
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1 cn.) O6seM dW paBeH 00beMy HMJIMHIPUYECKOTO CJIOS BBICOTOM dX U
paanycoM OCHOBaHHS 7' = 2 M.
dW = nridx
2 cn.) O6bem dW paBeH 00beMy IMJIMHJIpA, OCHOBAHHUEM KOTOPOIO CITYXKHUT
OoTBepcTHE B JHE pe3epByapa p = 1/12 M, a Beicota paBHa Vdt, rome V — ckopocThb
TEUCHUS BOJIBI:

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

[IpupaBHIBAEM TONYYECHHBIE BEIPAKEHHS
mridx = 0,6mp?,/2gxdt

r2dx
dt = ,rne x € [0; 6]

0 6p2w/2gx

2. I/IHTGFppreM YPaBHCHHUC, I10JIy4acM BPpCM: UCTCUCHHA BOIbI

6 6
. j ridx ridx dx ridx 6 r?

[Tomyuaem

= e Vo=

0,6p2/2gx 0,6p%[2g ) Vx  0,6p2,/2g \/_

3. IloacraBiisieM UCXOIHBIE JAHHBIE, TTOJIyYaeM

t = 1062 cex = 17,7 MUH

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

Kpurepun onieHuBanus:

— TIIOCTPOEHUE MAaTEeMaTU4YeCKOM MOJENM IpOoLecca HCTEYECHHUs BOABI W3
pe3epByapa;

— UHTETPUPOBAHUE MOIIYYEHHOTO YPaBHEHHS;

— HAXOXKJECHHE BPEMEHHM BBITEKaHUS BOJbI M3 pPE3epByapa 4Yepe3 Kpyrioe
OTBEpCTHE, CACIIAHHOE B JHE pe3epByapa

Komnerenuuu (uuaukaropsl): YK-1, OITK-1

3. PemmTh 3a1a4y, UCIONb3ys METObI HHTErPaIbHOTO UCUMCIIEHHS:
HaiiTi BepOSATHOCTh IONAJaHUS OCH INKHMBA B KOJbLO 7¥ < x2 + y? <17,

€CIIH YCKOPEHHE OCH BEIOMOIO Bajla PEAyKTOpa PAaclpeielcHO IO HOPMaJbHOMY
_x24y?
e 202

3aKOHY C IUIOTHOCTBIO BepOATHOCTH. f (X, y) = gy
[IpuBecTH paclIUpEHHOE PELICHHUE.

Bpewms BoinonHenus — 20 MuH.

Kpurepun ouennBanus:

— (popManM3aIMs TEXHHYECKOTO MPOIecca;

— UHTETPUPOBAHKE TTOTyUYEHHOTO YPaBHEHUS;

— HaXOXKJIEHUE BEPOSTHOCTHU TIOMAJaHUS OCH IIIKMBA B KOJIECO.

OxupaeMblid pe3ysbTar:
1
= fx,y)dxdy =
j -[r1< p<Ty 022m
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2T

T2
_ A2 2 _ 2 272
= — e~ P°/20 d(pz/r) — e P°/20 —
o421 r 1
— e—rlz/ZcI2 _ e—rZZ/ZcI2
Orger: P = e Ti/20° _ g=13/20%

Komnerenuuu (naaukartopsl): YK-1, OITK-1

4. Pemnth 3a1a4y, UCIOJIB3YSI METObI TEOPHH BEPOSTHOCTEM:

ABTOMOOWJIb JIOJKEH TPOEXaTh MO YIHIE, HA KOTOPOM YCTaHOBIEHO N = 4
cBeToopa, MAIMMX HE3aBUCUMO JPYT OT JIpyra 3€JeHbIM CUTHAI B TEUCHHE ty
1,55 MuUHYT, xenTelii — B Teuenue t, = 0,35 MUHYT, KpacHbIi — B TEUEHHUE l3
1,20 munyT. TpeOyercs

1) HaiiTh 3aKOH pacHpeneneHus CIy4yaiHON BEMWYMHBI X — 4YUCIa OCTAaHOBOK
aBTOMOOWJISL Ha YJIHIIE;

2) HAlTH MaTEeMaTUYECKOE OXKHUIAHUE U JUCTIEPCUIO BEIUUUHBI X

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

[IpuBecTH pacIMpEHHOE PELICHHE.

Bpewms Bommonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. Bpemsi, B TedeHHuEe KOTOPOro cBeTOodop paszpemaet npoes3s (3eIeHbI CBET),
paBHO

tl - tz + t3
CHGIIOBaTeHBHO, BCPOATHOCTL TOI'O, 4TO CBCTO(bOp IMPOITYCTUT HWJIN COACPIKUT
MallliHy, OAHa 1 Ta K<

ety 1
p_t1+t2+t3_2
CnyuaitHas BenuumHa X  MoxeT npuHumare 3Hauenusa O0,1,2,3,4,
COOTBETCTBEHHO C BEPOSTHOCTSIMH, KOTOPbIE HaXoaaTcs 1o ¢popmyie bepuymiun
P(X =0) = C/p° 4—<1)4— !

S TP T e
1 4
P = = 1,1,3 = (—) = —
X =1 =0Gpaq =4|5 16

14
P = = 212 2 = (—) = —
(X =2)=Cip°q” = 6|5 16

104
P(X = = 331=4<_> = —
(X =3) =(4p°q 2) "6

1 1

PX=4:C44°=<—> = —
( ) =Cip*q > T

3aKOH pacrpee/eHUs] CTyYalHOW BEJIMYUHBI X

X 0 1 2 3 4
p 1/16 4/16 6/16 4/16 1/16

2. Maremarnueckoe OXUJAHUE W AUCHEPCUS JUCKPETHOM ClydailHOM
BEJIMYUHBI X :
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1 4 6 4 1
MX)=0—+1—+2"—+3"—+4-—=2

16 16 16 16 16
D(X) = M(X?) — M*(X) = 0? ST S SO I PR
16 16 16 16 16

=1

3. CpenHee 4HCIIO OCTAHOBOK aBTOMOOHIIS: 2.

OtBet: Cpennee (0KUAAEMOE) YUCIO OCTAHOBOK aBTOMOOMIIS: 2.
Kpurepuu onenuBanus:
— HAXOXKJICHUE 3aKOHA PACIPEICIICHUS CIIyYalHOU BEJIMYUHBI X ;

— HaXOXKJAEHUE MaTEMaTUYECKOTO 0XKUIaHUS U JUCIIEPCUN BEIUYUHBI X ;
— HaXOKJEHUE CPETHErO YMCIIa OCTAaHOBOK aBTOMOOMIIS.

Komnerenuuu (naaukartopsl): YK-1, OITK-1
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SKCHepTHOC 3aKJ/II0YCHHE

IIpencraBieHHbIH KOMIUIEKT OLIEHOYHBIX MaTEpPHUAOB II0 IUCIMILIMHE
«Marematuka» cootBeTcTByeT TpeboBanusam @I'OC BO.

IIpennaraemele OLIEHOYHBIE MaTepUalbl aIeKBaTHBI LeJNIM U 3ajJadaM
pealM3allid OCHOBHOM IpodeCCHOHANbHONH 00pa30BaTeNbHOM IpOrpaMMbl IO
cnernuanbHocTd 23.05.03 TTogBmkHOM cOCTaB XKeNe3HbIX HOPOT.

Buzp! o11eHOYHBIX CPENCTB, BKIIIOYEHHbIE B IPE/ICTABICHHbIA (DOHI, OTBEYAIOT
OCHOBHBIM IpuHIuNaM popmuposanus ®OC.

PaspaboraHHble U IIpeACTaBICHHEBIE IS SKCIIEPTH3El OLIEHOYHbBIE MaTepHAIIBI
PEKOMEHIYIOTCS K MCIONB30BaHHIO B IIpOLIECCe IMOATOTOBKU OOYYarOIIUXCS IO
YKa3aHHOH CIIeLUaTbHOCTH.

Ipencenarens yue6HO-METOANYECKONH KOMUCCHH
HHCTUTYTa KOMIIBIOTEPHBIX CUCTEM M
MH(OPMAIIMOHHBIX TEXHOIOTHH e Betposa H. H.
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JIuceT H3MeHeHHUH U JOMoJTHEeHH i

Jlara ¥ HOMep IIPOTOKOJIa
Tlonmuce
g 3acemaHus Kahenpsl 2
Ne Buasr gomonHEHUH U (¢ pacmudpoBKO#H)
5 (xabenp), Ha KOTOPOM OBLITH -
n/u HM3MEHEHUH sapeytomero Kahenpoi
PaccMOTPEHEI B 00OPEHEI
(3aBemyromux Kaderpamu)
W3MEHEHHUS ¥ TOTONHEHHU
JlomonHeH KOMILIEKTOM I[TpoToxoI 3acefaHusa
1; OLIEHOYHBIX MaTePHAaJIOB Kadeapbl IPUKIATHOR
MareMatuky Ne
94 4 —75 Jp—
or_ Y. 0L~ JOIY
B.B. Maunsni

28




