KomMmuieKT 01l1eHOYHBIX MATEPHUAJIOB 1O JUCIUIIHHE
«MareMaTukKa»

3aHaHHﬂ 3aKPLITOI'0 THIIA

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

1. Boibepute onvH NpaBUIbHBIA OTBET
Bpraucnuth onpenenurens:
|1 2
3 4

A) -2

b) 0

B) =5

I3

[IpaBuibHBIN OTBET: A
Komnerenmuu (uaaukaropsl): YK-1

2. BriOepuTe 0AMH NPaBUIbHBINA OTBET

BBIUKCIIUTE CKaISPHOE MPOU3BENEHHUE d - b BEKTOPOB:
d(1;2;3); b(—1;0;0)

A)3

b) 0

B) -1

I')+3

[IpaBunbHBIN OTBET: B

Komnerenmuu (uaaukaropsl): YK-1

3. BriGepute oauH nMpaBUWIbHBIN OTBET

Boeruncnuth npon3BoaHy0 GyHKIHMU B Touke x = 0:
y@) =1+x?

A) =23

b)O0

B) =5

I3

[IpaBunbHBIN OTBET: b

Komnerenmuu (uaaukaropsl): YK-1

4. BeiOepuTe OAMH MPABUIIbHBIN OTBET
Boruucnuts npenen QyHKIUM:

1
lim (1 + —)
n—-oo n

n

A) -1



b)0

B)m

Ne

[IpaBunbHBIM OTBET: [’
Komnerennuu (naaukaropsl): YK-1

5. Beibepute ouH MpaBUIBHBINA OTBET
Heonpenenenusiii unrerpan [ x3dx pasewn:
2
A)>+C
B)3x3+C
X3
B) 5t C
4
N=+C
[IpaBunbHeiil oTBET: I’
Komnerenmuu (uaaukaropsl): YK-1

6. BeiOepurte oivH MpaBUIIbHBIN OTBET
Heonpenenennsii nnrerpan [ 2*dx pasen:
A)2*¥-In2+C
3
B)>-+C
2x
B) T C
MNx-2*+C
[IpaBunbHBIN OTBET: B
Komnerenmuu (maaukaropsl): YK-1

7. Boibepute oivH MpaBUIIBHBIN OTBET

dx .
22 PaBEH:

Heonpenenenusiii nunrerpan [

1 a
A) - ;larctg St C
b) %2”2 +C

X
B)la- arctg—+ C
X

F) Z -t g Z +C
[IpaBunbHbIil oTBET: B
Komnerennuu (maaukaropsl): YK-1

a?+

8. BbibepuTe 0iuH NPaBUIIbHBIA OTBET

dx .
— PaBCH:

Heonpenenenusiii uurerpan [
. X
A) arcsin=+ C
a

b) arccos% +C

a?



1
B) — \/Wxaz +C

I') arcsin -t C

[IpaBunbHbBIN OTBET: A
Komnerennuu (uaaukaropsl): YK-1

9. Beibepute onvH NpaBUIbHBIN OTBET

Kakoii u3 ykaszanHbIXx npusHakoB HEnpumenuMm mig uccinenoBaHus Ha
CXOIUMOCTb HEOTPULIATENBHBIX PSIIOB?

A) MHTErpanIbHBIN MPU3HAK

b) nmpuznak Komm

B) npusnak Jlamambepa

I') npusnak JleitOuuia

[IpaBunbHblil otBeT: I’

Komnerenmuu (uaaukaropsl): YK-1

10. BeiOepure ouH npaBUIbHBINA OTBET

Kakoli #3 yKa3aHHBIX MNPU3HAKOB MPUMEHSETCA U1 MCCIEIOBaHUS Ha
CXOUMOCTb 3HAKOUEPEAYIOIIMXCS PSIIOB?

A) MHTErpasbHBIN MPU3HAK

b) npuznak Komm

B) npusnak Jlanambepa

I') mpuznak JleliOHuna

[IpaBunbHeiil oTBET: I’

Komnerenmuu (uaaukaropsl): YK-1

11. BeiGepute ovH NMpaBUIIbHBIN OTBET
Kaxoit u3 psaoB sSBISETCS CXOASIIMMCS?

A)1+§+§+...+(§)”_1+...

n—1
B)1-24+3++(=2) +-
Byil—1+1—-1+4+-4+ D"+
ryo 420 .y _10n

1001 = 2002 1000n+1
[IpaBunbHbiil oTBET: b

Kommnerenmuu (uaaukaropsr): YK-1

12. Beibepute ovH TpaBUIIBLHBIN OTBET

Ecnu panuyc cxomumoctH st cTeneHHoro psina R > 0, TO 3TOT psll CXOIUTCS
Ha UHTEpBaJe

A) (O;R)

B) (-R; R)

B) (0; o)

I') (=R; 0)



[IpaBunbHbIN OTBET: b
Komnerennuu (uaaukaropsl): YK-1

13. BeiOepute ouH paBUIBHBINA OTBET

Ecnu psan n3 abCONMIOTHBIX BETMYMH 3HAKOUEPENYIOLIEroCs psAla CXOIUTCS, TO
3HAKOUEPEAYOLIUNCS P

A) cXOmUTCSl YCIOBHO

b) MOoXxeT Kak CXOIUTHCS YCIOBHO, TaK U PACXOAUTHCS

B) cxomutcs abcomoTHO

I') pacxoautcs

[IpaBunbHbIN OTBET: B

Komnerenmuu (uaaukaropsl): YK-1

Banaﬂnﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUA

1. YcranoBuTe npaBUiIbHOE COOTBETCTBUE. Kaxk1OMy 351IEMEHTY JIEBOTO CTOJIONA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MTPaBOro CTOJIONA.

Onpenenurens 3Ha4YeHUE ONPEICITUTEIIS
1) 1 2 A) 1
3 4
2) 3 4 b) -2
1 2
3) 10 B) 0
0 1
4) 1 2 I) 2
2 4
[IpaBusbHBIN OTBET:
| 2 3 4
b I A B

Komnerenmuu (uaaukaropsl): YK-1

2. YcTaHOBUTE NMPABUIILHOE COOTBETCTBUE. Kaxa0My 3J1€MEHTY JI€BOro CTOJI01a
COOTBETCTBYET TOJIBKO OJTMH AJIEMEHT MPaBOTO CTOJIONA.

Marpuna Panr marpuiisi
1 1 2 A 2
) (% ‘2*) )
2 b 1
) (2 5) )
3) 1 0 0 B) 3
(0 1 0)
0O 0 1
4) 0 0 O I 0
(0 0 O)
0 0 O

IIpaBuibHBIN OTBET:

1 2 3 4



b A B r
Komnerennuu (uaaukaropsl): YK-1

3. YcraHoBUTE PaBUIBLHOE COOTBETCTBUE. Kaxa10My 371€MEHTY JIEBOTO CTOJI0IA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOTO CTOJIOIA.

y(x) y' (%)
1) sin(x?) A) 1
X2
2) 1 b) _*
X V14 x?
3) v1+x? B) 0
4) e’ I 2-x - cos(x?)
[IpaBUIBHBIN OTBET:
| 2 3 4
I A b B

Komnerenuu (uaaukaropsl): YK-1

4. YcTaHOBUTE NMPABUIILHOE COOTBETCTBUE. Kax10My 371€MEHTY JI€BOr0 CTOJI01a
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MTPaBOro CTOJIONA.

BekTopsl |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); B(O; 1;0) ) V13
[IpaBusIbHBIN OTBET:
1 2 3 4
I B A b

Komnereniuu (uaaukaropsl): YK-1

5. YcranoBute nmpaBuiIbHOE COOTBETCTBUE. Kaxa0My 37€MEHTY JI€BOTO CTOI01A
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro cTosoua.

Heonpenenenupiii nHTETpa 3HaueHue
dx x — 1)2
1) j > A) u +C
COS*“ X 2
2) f ¢ B) L sin2x4C
> X 5 SsinZx +
X
3) jcostdx B) 7-|-C
4) f(x — 1)dx I) tgx +C

IIpaBuibHBIN OTBET:

1 2 3 4



r B b A
Komnerennuu (uaaukaropsl): YK-1

6. YcraHOBHTE NTpaBUIIBHOE COOTBETCTBUE. KaXk10My 3JI€MEHTY JIEBOTO CTOIOLA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOTO CTOJIOIA.

IHopsimok mu CPCHIHNAJIBHOT'O
JuddepeHunanpHOe ypaBHEHHE panok aubepeHiy

ypaBHEHUS
1) 1—vy' =x% A) 4
d*y
2 —Z = x2 2 b 3
) dx? Ty :
3) y +y"+y" =0 B) 1
dy d'y
4 — — = I 2
) dx + dx*~* Yy :
[IpaBUIBHBIN OTBET:
1 2 3 4
B I b A

Komnerenmuu (uaaukaropsl): YK-1

7. YcTaHoBUTE IMpaBUIIBHOC COOTBCTCTBHC. Ka)KI[OMy QJICMCHTY JICBOI'O CTOJ'I6H21
COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT ITPaBOI'0 CTOJ'I6I_Ia.

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

Kommnerenmuu (uaaukaropsr): YK-1

8. YcraHoBUTe IpaBUIIbHOE COOTBETCTBUE. KaXk10My A5IeMEHTY JIEBOTO CTOI01A
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CTosdua.

JuddepenumanbHoe ypaBHEHUE Tun nuddepeHnranbHOro ypaBHEeHUs
1) y'+y=0 A) JlnHelHOe HEOTHOPOAHOE
2) y'+y' +y=1 b) JlnHeliHOe OHOPOIHOE
3) y' +2y = y3x B) BepHyniu
4) y' = x? I') CpasgensariuMUca nepeMeHHbIMU
IIpaBuibHBIN OTBET:
1 2 3 4
b A B r

Komnerenmuu (uaaukaropsl): YK-1



9. YcraHnoBure IMpaBUJIBbHOC COOTBCTCTBHC. Ka>1<110My QJICMCHTY JICBOI'O CTOJ'I6IIa
COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOI'O CTOJ'I6I_Ia.

o 1
1) z — A) CTEIeHHOU pAJ,
—n
(0] xn
2) z oy b) rapMOHUYECKUU pAJ,
(ee] 0 .
3) Z(sin nx + cosnx) B) TPUTOHOMETPHYECKUH PsIf
1
- (D" !
4) Z - I 3HAKOYepeaAyILHUNCS P
1
[IpaBUbHBIN OTBET:
1 2 3 4
b A B r

Komnerenmuu (uaaukaropsl): YK-1

10. VYcranoBute IMpaBHUJIIBHOC COOTBCTCTBHUC. Ka}KI[OMy QJICMCHTY JICBOI'O
CTOJ'I6]_Ia COOTBCTCTBYCT TOJIBKO OOMWH 2JICMCHT IIPAaBOI'0O CTOJI6IJ,'a.

DOyHKIUA Paznoxxenue B psag MakinopeHa
1) e* A) 1+x+x?+-+x"+-
X X3 xS (_1)n+1x2n—1
2 COS X B) 4+ 4..
) ) 1 3! * 5! o (2n—1)!
. x x? x™
3) sinx B) 1+ﬁ+§+...+m+...
1 X2 x4 (_1)nx2n
4 r 142" 4.
) 1—x ) 2!+4!+ * (2n)! *
IIpaBUIBHBIN OTBET:
1 2 3 4
B I b A

Kommnerenmuu (uaaukaropsr): YK-1

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

D A) T
lfdxdy 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

ffarar

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

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

Komnerennuu (uaaukaropsl): YK-1, OTIK-8

12. VYcranoBute MNpPaBUIBHOE COOTBETCTBUE. KaXaoMy »3IEMEHTY JI€BOrO
CTOJIOLIa COOTBETCTBYET TOJIBKO OIMH 3JE€MEHT MPAaBOroO CTOJOIA.

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

V:{—+/R% —x2 SyS\/RZ—xZ;

0<z<.R?—x2—y2
3) B)

jf dx dy dz

v
V{0<z<Lx*+y*=1}
4) ) 21R?

wdxdydz

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

AN



Komnerennuu (uaaukaropsl): YK-1, OTIK-8

3aIlaHl/lﬂ 3aKpPbLITOTO THIIA Ha YCTAHOBJICHHUE HpaBI/IJILHOﬁ
nocJjIeaA0Barc/JIbHOCTH

1. Pacnionoxure onpenennuTeny B MOPsAAKE BO3PACTAHUS:

1 2 3
A)lt 2 3
3 2 1
1 0 0
b)|jo0 1 0
0 0 1
1 0 O
B)]jo -1 0
0 0 1
1 2 3
Nnio 2 3
0 0 3

IIpaBunbubiil otBeT: B, A, B, I
Komnerenmuu (uaaukaropsl): YK-1

2. Pacrnionoxure BEKTOPHI B MOPSIKE BO3PACTAHUS UX JJIUHBI:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

I') (100)

IIpaBunbnsiii otBeT: I, B, b, A

Kommnerenmuu (uaaukaropsr): YK-1

3. Pacnionoxute mpeensl B MOpsiIKe YObIBAHUS UX 3HAYCHHUI:

. 2x2—4
A) 3}1—{& x2—x-2
B) lim 222
x-0 X X
. x+1
B) lim (57
T lim xS+x+1

x—o0 10x%4—x-2
[IpaBunbnsiii otBeT: I, B, A, b
Komnerenmuu (uaaukaropsl): YK-1

4. Pacrionoxkutre OOBEMBbI TapAJIICICIHIIECIOB, MOCTPOCHHBIX Ha BEKTOpPAx
ab, C, B IIOPSJIKE BO3PACTAHMUSI:

A)d(1 0 0),b(0 1 0),é0 0 1)

B)d(1 0 0),b(3 0 4),é0 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 otBeT: I, A, b, B
Komnerennuu (maaukaropsl): YK-1

5. PacrionoKuTe onpesieNeHHble MHTErPAibl B IIOPSIKE BO3PACTAHKS:
1 2
A) f({ x%dx
4
B) J, dx

11+x2

B) J, dx

D) 01 3e*dx

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

6. Pacnonoxure nuddepeHnranbable ypaBHEHUS B MOPSAKE BO3PACTaHUSA UX
IopsAKa:

A)Z =y
= a> d
d’y y _dy
D) et o T ax
B)y"+y" =0
Dxy" —y' =y°

[IpaBunbubiil oTBET: A, B, I, b
Komnerenuuu (uaaukaropsl): YK-1

7. Pacnionoxute z(xy = 1;y, = 1) B mopsake BO3pacTaHUs UX 3HAUYCHUI:
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)

IIpaBunbnsiii otBeT: I, B, b, A

Komnereniuu (uaaukaropsl): YK-1

8. Pacmonoxwre 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

IIpaBunbHbiii otBeT: b, I, B, A

Komnerennuu (naaukaropsl): YK-1

9. Pactionoxute psabl B HOPSIKE BO3PACTAHUS UX BTOPBIX YJICHOB:
A) Ln=1(2n+1)

o 1
B) Zn=1z



1
B) Yne155
n

o 5
r) Zn=1 n+1
[TpaBunbHbI oTBET: B, b, A, I’

Komnerenmuu (uaaukaropsl): YK-1

10. PacmoyioxuTe CTeneHHBIC pAAbBl B IIOPAOKEC BO3pAaCTaHUA HUX PadHyCOB
YJICHOB:

o X"
A) ZTI:OE
. +2)™"

x.zn—l

B) Y=o x™"

) Y=o 5™x™

IIpaBunbnsiii otBeT: I, B, b, A
Komnerenmuu (uaaukaropsl): YK-1

11. PacnosnoXuTe MHTETrPaibl B IIOPSAKE YOBIBAHUS UX 3HAYCHUIA:
1 1

A) [, dx [, dy
1

B) [, dx [, dy
1 x?

B) [, dx [; dy

1 1
D) [odx [ dy

[IpaBunbnsii otBeT: I, A, b, B
Komnerenmuu (uaaukaropsl): YK-1

12. PacnionoxxuTte psiibl B MOPSKE BO3PACTAHUS UX CYMM:
A) Trom

B) Tro =

D))

T) Srom

IIpaBunbhbiil oTBeT: A, b, I, B

Komnerenmuu (uaaukaropsr): YK-1

3aHaHI/IH OTKPbLITOI'0 THUIIA

3az[amm OTKPLITOI0 THUIIA HA TOIIOJTHEHHUE

1. HanuiuTe npomnyIieHHoe ¢I0Bo (CII0BOCOYETAHUE).

JIByX HEHYJIEBBIX BEKTOPOB d M b — DTO YHCIIO, PABHOE
ITPOU3BEICHUIO IJTUH 3TUX BEKTOPOB HA KOCHHYC YINIA MEX/y HUMM.
[IpaBUIIBbHBIN OTBET: CKAJSIPHOE MPOU3BEACHHUE.




Komnerennuu (naaukaropsl): YK-1

2. Hanummre npoIyIeHHoe CI0BO (CIOBOCOYETAHUE).
— YIOPSIIOYEHHBI HAOOp BEKTOPOB B BEKTOPHOM
IPOCTPAHCTBE, TAaKOW, YTO JIIOOOW BEKTOpP 3TOr0 IPOCTPAHCTBA MOXET OBITH
eIMHCTBEHHBIM 00Pa30M MpPEACTaBICH B BUJAE JIMHEHHOW KOMOMHALIUKA BEKTOPOB M3
3TOTrO Habopa.

[TpaBwiIbHBIN OTBET: Oa3ucC.

Komnerenmuu (uaaukaropsl): YK-1

3. HamuiuTe npomnyieHHoe CI0BO (CI0BOCOUYETAHUE).
— 3TO F€OMETPUYECKOE MECTO TOYEK, JJII KOTOPBIX CyMMa
paccTosHUM 10 ByX (PUKCUPOBAHHBIX TOueK F; U F,, uMeHyeMbIX (POKycamu, €CTh
BEJIMYHMHA MMOCTOSTHHAS.

[IpaBUIIBHBIN OTBET: IUIUIIC.

Komnerennuu (naaukaropsl): YK-1

4. Hanumvre mporyIieHHOe CII0BO (CIOBOCOUYETaHUE).
— Tpenena OTHOIICHWsS mpupamieHuss QGYHKIUU K
MPUPAIIECHUIO €€ apTyMeHTa MPU CTPEMJICHUU MpUpAIEHUsI apryMeHTa K HyJto (Tipu
YCJIOBHUH, YTO TAKOH MpEJEn CYIIEeCTBYET).

[IpaBUNBHBIN OTBET: MPOU3BOIHAS; POU3BOAHAS (DYHKITUH.

Komnerennuu (naaukaropsl): YK-1

5. HanmummTe nponyieHHoe CI0BO (CI0BOCOUYETAHHE).

Onpenenurens KBaApaTHOM MaTpHULbl paBEH CYMME IPOU3BEICHUN 3JIEMEHTOB
m000M cTpokHu (cTosOIA) HA UX :

[IpaBunbHBIN OTBET: anredOpanvecKkue JOMOTHEHUS.

Komnerenmuu (uaaukaropsl): YK-1

6. Hannimre npomyiieHHOe CI0BO (CJI0BOCOYETAHUE).
dbyskimu f B TOuke M — 3TO BEKTOp, KOOPAMHATAMU
KOTOPOTO SIBJISIFOTCS 3HAUEHUS YACTHBIX TPOU3BOJHBIX B 3TOM TOUKE.

[IpaBUIBHBIN OTBET: TPAUEHT.

Komnerenmuu (uaaukaropsl): YK-1

7. HanummuTe mpoImyieHHOe CII0OBO (CJIOBOCOYETAHUE).
— 9TO Mpelesl OTHOIIEHUS TpupamieHus QGyHKIUHA
HECKOJIbKUX TICPEMEHHBIX TI0 BBIOpAHHOW TEPEMEHHOW K TMPHUPAIICHUIO OTOU
MEPEMEHHOM, MPU CTPEMIICHHH 3TOTO MPUPALIECHUS K HYJIIO.

[IpaBuIIbHBIN OTBET: YaCTHAsA NPOU3BOIHAS.

Komnerennuu (naaukaropsl): YK-1

8. Hanuiure nponynieHHoe CI0BO (CIOBOCOUETAHUE).



s pyaknuu f(x) — 910 Takas (GyHKIHs, TPOU3BOIHAS

KOTOpOii paBHa f (X).
[TpaBWIIBHBI OTBET: EpBOOOpa3HAsL.
Komnerenmuu (uaaukaropsl): YK-1

9. HannmuTe npomnyieHHoe ¢I0BO (CII0BOCOYETAHHE).

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

[IpaBuIbHBIN OTBET: HECOOCTBEHHBIM.

Komnerennuu (uaaukaropsl): YK-1

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

MIPOU3BOJHBIE.
[IpaBunbHbIi 0TBET: qUdepeHnnanTbHOe ypaBHEHHE.
Komnerenmuu (uaaukaropsl): YK-1

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

[IpaBUIBHBIN OTBET: CyMMa YMCIOBOTO PsA.

Komnerenuu (uaaukaropsl): YK-1

12. HanmummmTe npomnyiieHHoe CI0BO (CIOBOCOYETAHNUE).

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

Komnerenmuu (uaaukaropsr): YK-1

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

paBHa HYIIIO.
[IpaBunbHBIN OTBET: Psin Maxkiopena.
Komnerenmuu (uaaukaropsl): YK-1

14. HanummuTe nponyueHHoe CI0BO (CIOBOCOYETAHUE).
— 9T0 0000IIeHNe TOHATHUS OMNPEAEIEHHOTO WHTErpajia s
(GyHKIMM IBYX MIEpEMEHHBIX, 3a/IaHHOM Kak Z = f (X, ).

[IpaBuIIbHBIN OTBET: IBOMHON MHTETPAIL.

Komnerenmuu (uaaukaropsl): YK-1

15. HanummuTe nponyiieHHoe ClI0BO (CI0BOCOYETAHUE).



['eoMeTpuyeckuii CMBICT JBOMHOTO MHTErpaja 3akjiryaercs B TOM, YTO
BEJIMYMHA JIBOWHOTO MHTErpaja OT HEOTpULATeNIbHOM  (yHKIMH  paBHa
HUIMHAPUYECKOTO Tea.

[IpaBUIBHBII OTBET: OOBEMY.
Komnerennuu (naaukaropsl): YK-1

3aIlaHl/Iﬂ OTKPLITOT0 THUIIA ¢ KPATKUM CBOﬁO}IH])IM 0TBETOM

1. Ipoussonnas Qyuxius y(x) = cos(x?) paena ... (Omsem sanuwume 6
suoe Qynxyuu)

I[IpaBuIbHEIHA OTBET: —2X sin x2.

Komnerennuu (naaukaropsl): YK-1

2. Haiitu npomexyToxk Bospactanus ¢ynkuuu y(x) =1 —x? (Omsem
3anuwiume 8 uoe uHmMepsala)

[TpaBuabHbIH oTBET: (—0; 0).

Komnerenmuu (uaaukaropsl): YK-1

3. Haitftn miomane TpEyrojbHUKA, 3aJaHHOTO KOOPAWHATAMHM CBOMX BEPILIWH
A(0;0;0), B(1;0;0), C(0; 2;0) (Omsem 3anuwume 6 6ude uucia)

[IpaBunbHBIM OTBET: 1.

Komnerenmuu (uaaukaropsl): YK-1

4. Haiitu Hambonbinee 3HadeHue QpyHkmuu y(x) = x? — 2x — 1 Ha oTpeske
[—1; 1] (Omsem 3anuwume 6 6ude uucna)

[IpaBuibHBIN OTBET: 2.

Komnereniuu (uaaukaropsl): YK-1

5. Haiitu cymmy abGcuucc Touek pa3pbiBa QyHKIUM:
x2+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omeem 3anuwiume 8 ude 4ucia)
[TpaBunbHBIM OTBET: 1.
Komnereniuu (uaaukaropsl): YK-1

6. C mNoMOIIbIO OMNpEAeIEHHOr0 HHTerpajga HaTh [iomaas (Urypsl,
orpanudeHHoi muHusmMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 suoe uucia)

[TpaBunbHBIM OTBET: 1.

Komnerenmuu (uaaukaropsl): YK-1

7. C mNOMOIIBIO OMNPEACICHHOT0 MHTerpaja HaTh miomaas (Urypsl,
orpanuuenHoi auHMsMu {y = 0;y = 1/2;x = +1} (Omeem s3anuwume 6 6uoe
yucna)



[TpaBunbHbIi OTBET: 1.
Komnerennuu (uaaukaropsl): YK-1

8. C mnoMoIIpl0 OmpelesieHHOT0 MHTerpajia HaWTh Iulom@anb (QUrypsl,
orpaHndeHHoi muauaMu {y = 3x2;y = 0;x = 1} (Omeem 3anuwmme 6 sude uucia)

[TpaBunbHbIi OTBET: 1.

Komnerennuu (uaaukaropsl): YK-1

9. Haiitu obiee pemenne quddepeHnaisHoro ypasueHus y' = x  (Omeem
3anuwume 8 suoe QyHKyuuL)

2
o X
IIpaBuBbHEBIN OTBET: 5t C.

Komnerennuu (naaukaropsl): YK-1

10. Haiitu oG1ee perrenue quddepeHimansHoro ypapaenus y'' — 3y’ + 2y =
0 (Omeem 3anuwume 6 suoe gynxyuu)

I[IpaBuibHeLi oTBET: Cye* + C,e?*.

Komnerenuu (naaukaropsl): YK-1

I1. C nomompl0 KAakAX AOCTATOYHBIX IPU3HAKOB MOXKHO OIPENEIIUTH
CXOJUMOCTDH 3HAKOMOJIOXKHUTEIBHBIX YUCIOBBIX PANOB (Ilepeuuciums HaumeHo8aHUs
NPU3HAKOB)

[IpaBuibHBIN OTBET: MPU3HAKU CPABHEHUS, MHTETpajbHbIA NpusHak Komw,
panukansHbIi npusHak Komm, mpusnak JlamamoGepa.

Komnerenuu (uaaukaropsl): YK-1

12. C noMompr Kakoro MOpU3HAKA MOXHO ONPEAECIUTh CXOJUMOCTH
3HAKOYEPEAYIOIIMXCS YUCIOBBIX PAAOB (VKazams naumenosanue npusHaxa)

[IpaBunbHbIi OTBET: pu3HaK JlelOHuLa.

Komnerenmuu (uaaukaropsl): YK-1

13. Paznoxkennem kakoil (YHKIIUU SIBISIETCA CIEAYIOIMA psg MakiopeHa:
x  x? xm
1+ Tty Tttt (Omeem 3anuwume 6 ude y = f(x))

[TpaBunbHBIN OTBET: y = e*.
Kommnerenmuu (uaaukaropsr): YK-1

14. PasznoxxenneM kako (GyHKIMH SIBISE€TCS CIAEAYIONMN psijg MakiopeHa:
x x3 + x5 + + (_1)n+1x2n—1 + O ()
———=+—=—+4+ -+ ————+ - (Omsem 3anuwume 6 suoey = f(x
11 31 5! (2n-1)! ( y=5®)
[IpaBusnbHbBIN OTBET: Y = Sin X.

Komnerenmuu (uaaukaropsl): YK-1

15. Paznoxxenuem kakoi (GyHKIMH SIBJISIETCS CIEIyrOmMM psg MakiopeHa:

2 4 _4\N.2n
X x o
2! 4!

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



[IpaBubHBIN OTBET: Y = COS X.
Komnerennuu (uaaukaropsl): YK-1

3agaHusl OTKPBITOIO THIIA C PA3BEPHYTHIM 0TBETOM

1. Pemuth 3a1aqy, ucnomn3yst MeToAbl AU depeHInaaTbHOT0 HCUHUCTCHUS:

Teno maccoit my = 3000 kr magaet ¢ BoicoTbl H = 1280 M MeTpoB U TepsieT
Maccy  (CropaeT) TPOMOPIIMOHAIBHO  BpemMeHW  maaeHws.  Koaddumment
npornopruonanbHoctd k = 100 kr/c. Cuutas, yTo HavaiabHast CKOpocTh vy = 0 M/c,
yckopenue g = 10 M/c?, HaliTu Bpems NajeHHs, IIPU KOTOPOM TeNo OyleT MMEThb
HaUOOJBITYI0 KUHETUYECKYIO SHEPTHIO.

[IpuBecTH pacIMPEHHOE PEIICHUE.

Bpewms BeimonHenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. IIpumem, 4TO TENO SABIAETCS MATEpPUANIBHOM TOUKOW. Torma KMHeTHYeCKas
SHEPIusi MaTepUAILHON TOUKH OyIET BEIYUCIISTHCA 10 Takou hopmyre:

m - v?
2

VYuuteiBag, YTO Macca Tela NpH JIBWKEHUU TEPEMEHHA, OIPEHACIUM
3aBUCHUMOCTh MAacCChl MAJAlOIIEro Tella OT BpeMEHU. Tak Kak TeIo Cropaer
MPOTMOPIIMOHAIEHO BPEMEHU MaJIeHUsI, €T0 Macca yMEHbIIAaeTcs, U PyHKIUS MPUMET
TAKOU BUI:

E =

m(t)=my—k-t
@yHKIMSA CKOPOCTH TEJIa OT BPEMEHHU MA/ICHUS:
v(it)=vy+g-t
[Tonyyaem GyHKITMIO KHHETUYECKOM SHEPTUM TeJla OT BPEMEHU TaJCHUS:

1
E@)=5(mo—k- ) +g- t)?

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

2. OnpenensieMm BpeMs t,,—o NaJeHUs Tela JI0 TOTO MOMEHTAa, KaK €ro macca
CTaHET paBHa HYJIIO:
m(t) =my—k-t=3000—-100-t =0 = t,,—o = 30 cek
3. Onpenensem BpeMs toron NAJACHUS TENA 10 CTOJIKHOBEHUS C 3€MJICH:

g-t?

H=vy-t+ = 1280 = 5 t? = toomu = 16 ceK

4. Haxoaum BpeMmsl MajieHUs, TPU KOTOPOM TeJO OyIeT MMETh HauOOJBIIYIO
KAHETHUYECKYIO JHEPIrHio, Kak HambOonpiee 3HaueHue ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]

Haxoaum BHYyTpeHHHE KPUTHYECKUE TOUKH:

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



HaXOI[I/IM HauOoJIbIlIee 3HAUCHUE (bYHKIII/II/I Ha TIpaHUIAX OTpPE3Ka U BO
BHYTPCHHHUX KPUTHYCCKUX TOYKAX:

t 0 16

E(t) 0 5000(30-16% — 163)

OtBer: BpeMsl NaaeHMs, NpU KOTOPOM Teao OyldeT HMETh HauOOJIbLIYIO
KMHETUYECKYIO0 dHepruto t = 16 cek.

Kpurepun onenuBanus:

— mnoctpoenue QyHkimu E(t) KUHETHYECKOW DHEPruM Tejia OT BPEMEHH
MaJICHNUS;

— OIpe/IeJICHNE BPEMEHU MaACHHMS TeJla 0 TOTO MOMEHTA, KaK €ro Macca CTaHEeT
paBHa HYJIIO;

— OIPE/CIICHNE BPEMEHH aJICHUs Teja 10 CTOJKHOBEHHUS C 3EMIIEH;

— HaxoXkJeHUWe Haubombmiero 3HadeHus Gyukiuun E(t) Ha oTpeske,
OIIPEIEIICHHOM BPEMEHEM NAJIEHUS A€ 1O CTOJIKHOBEHUS C 3eMJIEH
Komnerennuu (uaaukaropsl): YK-1, OTIK-8

2. Pemmmth 3a1a41y, UCII0JIb3Yy:A MCTOIbI ,ZII/I(b(l)CpeHI_II/IaJILHOFO HCUYHNCIICHH .
o t
HpI/I IIOATOTOBKC K OK3aMCHY CTYIACHT 34 t nHEUN HN3y4dacT (t-l-_l)-IO 4aCTb KypCa U

3a0b1Baet (1/ 36 - t)-10 yacTh. CKOJIBKO JIHEH HY>KHO MOTPATHTh Ha MTOJITOTOBKY, YTOOBI
ObLJIa M3yueHa MaKCUMaJIbHAs 4acTh Kypca?

[IpuBecTr pacCIMPEHHOE PELICHUE.

Bpewms Bomonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. CocraBum ¢ynkiuio V(t), koropast oTparkaeT 00beM U3y4EHHOTO CTYICHTOM
y4eOHOTO MaTepuaa B X0Jie IPOXOXKACHUS Kypca:

o= ()~ (559
\e+1/ \36
2. Haxomaum skctpemym ¢yukiuu V (t) yuutsiBas, uto t > 0:
V’(t)—( t )’ (1 t)— 1 1
C\t+1 36 S (t+ 1?2 36
V'(t)=0=t, =5 nHen
3. Yoenumcst, uto t, = 5 aHeH — touka makcumyma dyukiuu V(t):

V”(t) —

(t+1)3
V'(t,=5) = @ <0=t,=>5naHell — T.max

OTBeT: MakcUMalibHas 4acTh Kypca OyaeT u3ydeHa uepes 5 JHel.

Kpurepun ouennBanus:

— moctpoenue ¢yukuuu V(t), orpakaromieii 00beM H3YYECHHOTO CTYIEHTOM
y4eOHOTO MaTepuaa B X0/1e POXOKACHUS Kypca;

— HaXOXJeHue dKcTpemyma dynkiuu V (t);

— JI0Ka3aTeJIbCTBO TOTO, YTO HAMAEHHBIN SKCTPEMYM €CTh MAKCUMYM.

Komnerenmuu (uaaukaropsl): YK-1, OTIK-8



3. Pemuth 3amaqy, HCTOIB3YsI METOABI HHTETPATTLHOTO UCUNCIICHUS:

[unuaapuyecknuii pe3epByap € BBICOTOW 6 M W JUAMETPOM OCHOBAHMS
4 M HamoJTHEH BOJIOH. 3a Kakoe BpeMsl BOJIa BBITEUET U3 HETO Yepe3 KPyTiioe OTBEPCTHE
panuyca 1/12 M, caenanHoe B JHE pe3epByapa?

(CopaBounas wuHQOpPMALMS: CKOPOCTb HCTEUEHHUS JKUIKOCTH IO 3aKOHY
bepuynnu Beipaxaercst hopmynont V = o,/2gx, npuyem aiisg Boasl o = 0,6)

IIpuBecTr pacIMpPEHHOE PELICHUE.

Bpewms Boimonnenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. Ilycts 4depe3 t ceK mociie UCTEYEHHsI BOJABI YPOBEHb OCTABILEWCS BOJABI B
pe3epByape ObLI paBEH X M, a 3a BpeMs dt CeK MOHU3WICS Ha dX M. BEIYUCIUM 00beM
BOJIbI, BHITEKAIOMIUN 33 3TOT OCCKOHEYHO MaJblii MPOMEXYTOK BpeMeHU dt, TByMs
crocobamu:

1 cn.) Obsem dW paBeH 00beMy HUIMHIAPUYECKOTO CJIOS BBICOTOM dXx U
pagnycoM OCHOBAHUS 7' = 2 M.

dW = mr2dx

2 ci.) O6bem dW paBeH o0beMy IIMIIMHJIpA, OCHOBAHHUEM KOTOPOTO CITYXKHUT
OoTBepcTHE B JHE pe3epByapa p = 1/12 M, a Beicota paBnHa Vdt, rne V — ckopocthb
TEUYCHUS BOJIBI:

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

IIpupaBHKUBaEM NOTy4YeHHbIE BEIPAKEHUS
r?dx = 0,6mp?,/2gxdt
[Tonyuyaem
r2dx

- 0,6p%/2gx

2. UnTerpupyeM ypaBHEHHE, IOTYy4aeM BPEMS UCTEUEHHUS BOJIbI

6 6
t_f rdx rédx dx redx 6 10

dt rae x € [0; 6]

r2
0,6p%/2gx 06p%/2g) VX 06p2J2g A, = J3g P?
0 0
3. IloxcraBnsieMm UCXOAHBIE JAHHBIC, TOTyYaeM
t = 1062 cexk = 17,7 MUH

OtBeT: Boza BbITEUET U3 pe3epByapa uepe3 t = 1062 cek = 17,7 MuUH.

Kpurepun onenuBanus:

— TIOCTPOCHHE MaTeMaTHYeCKOM MOJENM TpoIlecca HCTEUEHUs] BOJbI U3
pe3epByapa;

— UHTETPUPOBAHUE TTOJTYYEHHOTO YPaBHEHHUS;

— HAaXOXJEHHE BPEMEHHM BBITEKaHUS BOJbI W3 pPE3epByapa 4Yepe3 Kpyrioe
OTBEPCTHE, CACIAHHOE B JHE pe3epByapa

Komnerennuu (uaaukaropsl): YK-1, OTIK-8

4. Pemnth 3a1a4y, UCHIONB3Ys METOABI T EepEeHITNAaTEHOTO HCUUCTICHUS:



Haiiti BbIpaxkeHue asi 00beMa peann3oBaHHOW npoaykimu y = y(t), eciu
U3BECTHO, 4TO KpuBas cmpoca p(y) 3amaercs ypaBHenueMm p(y) = 2 —y, HOpMa
akceneparuu 1/l = 2, nopma uaBecturmii m = 0,5, y(0) = 0,5.

(CopaBounas uH(popMaIus: MOAEIb POCTa B YCIOBUAX KOHKYPEHTHOTO PBIHKA
npuHuMaet Bua y' = mlp(y)y)

[TpuBecTn pacmIipeHHOE pPeLIeHHE.

Bpewms BeimonHenus — 30 MuH.

OsxuaeMblil pe3ynbTar:

Hcnonb3yemM MoJiellb pocTa B YCIOBHUSIX KOHKYPEHTHOTO PhIHKA MPH 33JaHHBIX
YCIJIOBUU:

y' Z 2-y)y

_____%1___ = dt

(2 p y)y
____;X___ ==.[‘dt
(2 —y)y
Y 2| =-=2t+C,

y

y—2

——=Ce™?
y

In

y(0) =0,5=C =3
OKOH‘-IEITGHBHOG PCHIICHUC ITPUHUMACT BHUI
2

Y 1+ 3e 2
OtBeT: 00BEM peanu30BaHHON NPOAYKIUM OmNpeaeisercss (QyHKuuen y =
2

1+3e~2t
Kpurepun ounenuBanus:

— aJanTUpOBaTh MOJEIb POCTa B YCJIOBHUSX KOHKYPEHTHOTO pBIHKA MJis
pelraeMon 3a1auu;

— HalTH ol11ee penieHue Noay4eHHOro Au¢depeHIInaIbHOT0 YPaBHEHUS;

— BBIJICJIUTh YAaCTHOE pEIICHHE, COOTBETCTBYIOIIEE 3aJlaHHBIM HadaJbHBIM
YCIIOBHSIM

— HalTH YHKIMIO 00beMa peaTn30BaHHOM MPOTYKIIUH.

Komnerenmuu (uaaukaropsr): YK-1, OTIK-8

5. Pemuth 3a/1a4y, HCIIOJIB3YS] METOABI MHTETPAIIBHOTO UCUUCIICHHUS:
HaiiTy BepOsATHOCTB MONAJaHus OCH IIKKBA B KOO 1¥ < x2 + y? < 17, eciu

YCKOPEHHE OCH BEIOMOTO Balia PEAyKTOpa pacipenesieHo 0 HOPMaIbHOMY 3aKOHY C
_x24y?
e 202

IUIOTHOCTBIO BeposTHOCTH. f (X, y) = prr
[IpuBecTH paclIUpEeHHOE PELICHHUE.
Bpewms BoinonHenus — 20 MuH.

Kpurepun ouenvuBanus:



— (popMasIn3anMs TEXHUUYECKOTO MPOLECCa;
— MHTETPUPOBAHUE ITOJIyYEHHOTIO YPABHEHHS;
— HaxO0XJACHUE BEPOSATHOCTH IIOIAIaHUS OCU LIKHUBA B KOJIECO.

OxuaeMblid pe3yJbTar:
1

p= jj £(x,y)dxdy = fj =127 pdpdep =
r1<p<Ty o?2m D

27T T2 2 2 2 2T
— -p?/20 2 — _p—Pp?/20%|'% —
J e d(p=/r) e |r1

T g2
o42m ),

-r{/20% _

2 /952
—e e r5/20

Otger: P = ¢ 11/20° _ g=13/20°
Komnerennuu (uaaukaropsl): YK-1, OTIK-8

6. PemuTsh 3a1a4y, HCIIONB3Ys METOBI HHTETPAJILHOTO HCUUCIICHUS:
Halitn koOpAMHATHI LIEHTPA TSYKECTU OJHOPOAHOrO Tena V, ecim
V={y=x*+2% x*+22=10, y = 0}.
[IpuBecTr pacCIMpPEHHOE PELICHUE.
Bpewms BoinonHenus — 30 MuH.
Oxunaemsblil pe3yibTar:
1. Teno orpannueHo nMapadboI0KA0M, HUIUHAPOM U INIOCKOCTBIO.
Y A

1

—_—— - 4’-. - = f—
¥ e
S t.“'T

/ ;
;S ~y
.

A

2. Teno OOHOPOIHO M CHMMETPUYHO OTHOCUTENBHO ocu Oy, CleN0BaTeIbHO
HEHTP TSDKECTH NpuHapIexut ocu 0y = {x, = 0, z, = 0}.

Haxonnwm yy:

B cuny onHoponHocty tena npuMmeM C — IJIOTHOCTD TeJia.

Meoe [l Cydxdydz _[f], ydrdyds
m /I, Cdxdydz  [ff, dxdydz

Yo =



x=rc05¢,y=y,z=rsinqb\

dxdydz=r drd¢dy
ﬂfdxdydz:{03y§x2+z2—>03y3r2f=Ufrdrd¢dy=
v v

0<7r<+V10,0<¢ <2rm

27 V10 r2 V10
=qu§f rdrf dy:ZnJ r3dr =
0 0 0 0
VIO
=2T[Z = 5071.
0
21 V10 r2 V10
fﬂydxdydz=J dqu rdrjydy=nj rodr =
v 0 0 0 0
B r6m_500n
=T =
0
3.
5007
73 _10
Yo ="5or T 3

10
OTBeT: KOOpAMHATHI EHTPA TAKECTH OJTHOPOAHOTO Tena V: (0 S 0).

Kpurepun onenuBanus:

— cJenarh 3cku3 tena V;

— IPUBECTH AHAIUTHUYECKUE BBIPAXKEHUS JISI HAXOKICHUS LIEHTPa TSHKECTH
OJTHOPOJIHOTO Teua V/;

— HaWTHU KOOPJIUHATHI IIEHTPA TSHXKECTH OAHOPOAHOTO Tena V.

Komnerenmuu (uanukaropsl): YK-1, OTIK-8



JKCcnepTHOe 3aKII0YeHHe

IlpencraBneHHBI KOMIUIEKT OLCHOYHBIX MATepHalOB [0 IHCIMILIMHE
«Maremaruka» cootBeTcTBYeT TpeboBanusM ®I'OC BO.

[MpennaraeMele OLEHOYHBIE MaTepuaibl aJeKBaTHBI LEIIM M 3a4a4am
peanu3ali¥ OCHOBHOHM IpO(eCCHOHAIBHOW 00pa30BaTeNbHON MPOrpaMMBl IO
HarmpasJeHuo noArorosky 22.03.01 MarepuanoBeeHue U TEXHOJIOTHH MaTePHAJIOB.

Busiel o11eHOYHBIX CPEJCTB, BKIIOYEHHBIE B IPEACTABICHHBIH (DOHM, OTBEYAIOT
OCHOBHBIM IpuHIHnaM Gopmuposanus ©OC.

PaspaboranHble U npeacTaBlIeHHBIE I SKCIEPTU3BI OLEHOYHBIE MaTepUaIbl
PEKOMEHMYIOTCA K MCIOIB30BaHHIO B IIpOLiECCEe IMOATOTOBKU OOYYarOIIUXCS IO
yKa3aHHOMY HaIlpaBIICHHUIO.

ITpencenarens y4e6HO-METOAMYECKOM KOMUCCHH
MHCTUTYTa KOMITBIOTEPHBIX CUCTEM U ,7

UH(OPMALIMOHHEBIX TEXHOJIOTHIMA Berposa H. H.
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