KoMIj1eKT 01lleHOYHBIX MATEPHUAJIOB 10 JUCIHUIIJIMHE
«MareMaTHuKa»

33I[aHI/IH 3aKPLITOI'0 THIIA

3agaHus 3aKPHITOr0 THIIA HA BLIOOP NPAaBUJILHOIO OTBETA

1. BoiGepute onuH NpaBUIBHBIN OTBET
Boluucnuth onpenenuTens:
|1 2
3 4

A) -2

b)0

B) -5

N3

[IpaBunbHbIi OTBET: A
Komnerennuu (uaaukaropsl): OITK-1

2. BriOepuTe oaMH NMPaBUIIbHBINA OTBET

BBIYUCINTE CKAISPHOE IPOU3BENEHHE d * b BEKTOPOB:
d@(1;2;3); b(—1;0;0)

A)3

b)0

B) -1

I +3

[IpaBunbHbIN OTBET: B

Komnerenuuu (naaukatopsl): OITK-1

3. Beibepute oivH paBUIIBHBIN OTBET
Boruucnuth npon3BoAHy0 GyHKIUU B Touke x = O:

y(x) =1+ x?
A) —23
b) 0
B) =5
I3
[IpaBunbHslii oTBET: b
Komnerenuuu (uaaukaropsl): OITK-1

4. BriOepuTe OAMH NMPAaBUIIbHBINA OTBET

Boruucnuts npegen GpyHkumu:
n

lim (1 + —)
n—oo n



A) -1

b)0

B)m

Ne

[IpaBunbHbI OTBET: I’

Komnerennuu (naaukaropsl): OITK-1

5. Beibepute oivH PaBUIBHBIN OTBET
Heonpenenennpiit naTErpa f x3dx pasen:
2
A) "7 +C
b)3x3+C
X3
B) St C
x4-
I ” +C
[IpaBunbHusblii otBeT: I’
Komnerenuuu (uaaukaropsl): OITK-1

6. Boibepurte o/lvH MpaBUIIbLHBIN OTBET
Heonpenenennslii uaterpan [ 2¥dx pasen:
A)2*¥-In2+C

3
B) >+ C

ZX
B) —+C

MNx-2*+C
[IpaBunbHslii oTBET: B
Komnerennuu (naaukaropsl): OITK-1

7. BeiOepurte 0JIMH MpaBUIIbHBIN OTBET

dx .
22 PaBCH:

Heonpenenenuslii uaterpan [

1 a
A) - ;arctg Ct C
b) %2”2 +C

X
B)lz- arctg —+ C
X

F) Z -t g Z +C
[IpaBunbHsbIii oTBET: B
Komnerennuu (uaaukaropsl): OITK-1

a?+

8. BeibepuTe 01uH NPaBUIbHBIA OTBET
d

a2

Heonpenenennslii narerpan [

A) arcsin% +C

x .
— paBcH:



b) arccos% +C
1

B) — \/ij +C

I') arcsin St C

[IpaBuibHBIM OTBET: A

Komnerenuuu (uaaukaropsl): OITK-1

9. Boibepute 0/IMH MpaBUIIbHBIN OTBET

Kakoit w3 ykazannbix mnpusHakoB HEnpumenum ans wucciegoBaHus Ha
CXOJIMMOCTb HEOTPULIATEIBHBIX PSITOB?

A) MHTETpaIbHBIN MPU3HAK

b) npusnak Ko

B) mpusnak J[anamGepa

I') mpusnak JleitOnuia

[IpaBuibHBIM OTBET: I’

Komnerennuu (naaukaropsl): OITK-1

10. Beibepute oIMH NpaBUIbHBIN OTBET

Kakoli M3 yKa3aHHBIX NPHU3HAKOB MPUMEHSETCS Uil HUCCIENOBaHUS Ha
CXOJUMOCTb 3HAKOUEPEAYIOIIMXCS PSIIOB?

A) MHTETpaIbHBIN MPU3HAK

b) npuznak Ko

B) npusnak Jlanambepa

I') mpusnak JleiiOuuia

[IpaBunbslii otBeT: I’

Komnerenuuu (naaukaropsl): OITK-1

11. BeiOepute 0AMH NpaBUIbHBINA OTBET
Kaxoii u3 psaoB sBisieTcs cxoaamumces?

A)1+§+1§+...+(§)"'1+...

n—1
B)1—2+3++(=2) "+
B)yl—1+1—-1+-+ (D" 1+
ry2e 4 20 4.y tom

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

Komnerenuuu (naaukaropsl): OITK-1

12. Beibepure 0lMH NpaBUIbHBIN OTBET

Ecnu pagnyc cXoguMOCTH JUIsl CTEIIEHHOTO psiga R > 0, TO 3TOT psAJl CXOAUTCS
Ha UHTEpBAJIC

A) (0;R)

B) (=R; R)

B) (0; %)



I') (=R; 0)
[IpaBunbHbI OTBET: b
Komnerennuu (naaukatopsl): OITK-1

13. Beibepute oJIMH MpaBUIbHBIN OTBET

Ecnu psan u3 abCconOTHRIX BETUYMH 3HAKOUEPEAYIOMIETOCS Psiia CXOAUTCS, TO
3HAKOYEPEAYIOIIUNCS PAI:

A) cXOIUTCS YCIOBHO

Bb) MoxeT kak CXOIUThCS YCIOBHO, TAK U PACXOJIUTHCS

B) cxogutcs abcontoTHO

I') pacxoautcs

IIpaBunbHsIii oTBET: B

Komnerennuu (uaaukatopsl): OITK-1

3ana1mﬂ 3aKPLITOI0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUSA

1. VYcranoBute MMpaBUJIBHOC COOTBCTCTBUC. Ka)K,Z[OMy QJICMCHTY JICBOI'O
CTOJ'I6I_[a COOTBCTCTBYCT TOJIBKO OAHWH 3JICMCHT IIPpaBOI'0 CTOJ'I6I_[a.

Onpenenurtenb 3HaueHHE ONPEAETUTENS
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 r A B

Komnerenuuu (naaukaropsl): OITK-1

2. VYcraHOBUTE NpPaBUIBHOE COOTBETCTBHE. KaXIoMy »3J1€MEHTYy JIEBOIO
CTOJI0LIa COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT IPABOI0 CTOJIOLA.

Marpuua Panr marpuns
1) 1 2 A) 2
G 3
2) b) 1
(2 5)
3) 1 0 O B) 3
0O 1 O
0O 0 1
4) 0 0 O I 0
0O 0 O
0O 0 O



IIpaBUIIBHBIN OTBET:
1 2 3 4
b A B I

Komnerenuuu (naaukatopsl): OITK-1

3. VYcraHoBUTE TMpaBUIIBHOE COOTBETCTBUE. KaXaoMmy »3JIEeMEHTY JIeBOTro
CTOJIOIIa COOTBETCTBYET TOJBKO OJIMH AJIEMEHT ITPABOIr0O CTOJIOIA.

y(x) y'(x)
1) sin(x?) A) 1
%2
2) 1 b) _*
X V1 4+ x?
3) [1 + x2 B) 0
4) e’ I 2+ x - cos(x?)
[IpaBunbHBIN OTBET:
1 2 3 4
r A b B

Komnerenuuu (uaaukaropsl): OITK-1

4. YcraHoBuUTE IMpaBHUIJIIBHOC COOTBCTCTBHUC. Ka)KI[OMy QJIEMCHTY JICBOI'O
CTOJI6I_Ia COOTBCTCTBYCT TOJIBKO OOWH 3JICMCHT IIPpABOT0 CTOJ'I6I_Ia.

Bekropsr |d X b|
1) d(1;2;3); b(—1;0;0) A) 1
2) d(1;2;3); b(1;2;3) B) V2
3) d(1;0;0); b(0;1;0) B) 0
4) d(1;0;1); b(0;1;0) I) V13
[IpaBunbHBINA OTBET:
1 2 3 4
r B A B

Komnerennuu (uaaukaropsl): OITK-1

5. YcraHnoBute IMpaBHUIJIIBHOC COOTBCTCTBHUC. Ka)KI[OMy QJICMCHTY JICBOI'O
CTOH6Ha COOTBCTCTBYCT TOJIBKO OIWH 3JICMCHT IIPpABOTO CTOJ'I6Ha.

Heonpenenenusiii nHTErpat 3HaueHue
dx x —1)?
1 j d A) G-D7
coS“x 2
) [ ) L sinzx e
> X > -sinZx +
ex
3) fcostdx B) 7+C
4) j(x — 1)dx I) tgx + C



IIpaBUIIBHBIN OTBET:
1 2
I B b

Komnerenuuu (naaukatopsl): OITK-1

W
>

6. YcTaHOBUTE TMPABUIBHOE COOTBETCTBUE. KaXaoMmy »3JIEeMEHTY JIeBOTrO
CTOJIOIIA COOTBETCTBYET TOJBKO OJIMH AJIEMEHT IPaBOIro CTOJIOIA.

[Topsanok audpepeHnnanbHOro
HuddepennmanbHoe ypaBHEHUE panox pddepernn

ypaBHEHHUS
1)) 1-y' =x%y A) 4
d?y
— .2 2
2) W =x“+y b) 3
3) yl _I_ yll _I_ ylll — 0 B) 1
dy d*y
4 - — - = r 2
) ot x =Xty )
[IpaBuIbHBIN OTBET:
1 2 3 4
B r b A

Komnerenuuu (uaaukaropsl): OITK-1

7. YcraHoBUTE IpaBWIBHOE COOTBETCTBUE. Kaxaomy »53I€MEHTy JeBOro
CTOJIOLIA COOTBETCTBYET TOJBKO OJIMH 3JIEMEHT IIPABOro CTOJIOLA.

z(x,y) zy(x,y)
1) x? + y? A) 0
2) X b) 1
Y y
3) ey B) 2x
4) e™y r) y - e*y
[IpaBunbHBIN OTBET:
1 2 3 4
B b r A

Komnerenuuu (uaaukaropsl): OITK-1

8. VYcraHOBUTE NPABWIBHOE COOTBETCTBUE. KakIoMy JJIEMEHTy JIEBOIO
CTOJIOLIA COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT IIPaBOro CTOJIOLA.

HuddepenimanbHoe ypaBHEHUE Tun nuddepeHnanbHOT0 ypaBHEHUS
1) y'"+y=0 A) JInHeliHOEe HEOHOPOAHOE
2) y'+y' +y=1 b) JIvHeliHOe oAHOPOHOE
3) y' +2y =y3x B) BepHyin
4) y' = x? I') CpaspensioumyMucs nepeMeHHbIMU
[IpaBunbHBIN OTBET:
1 2 3 4
b A B I



Komnerenuuu (uaaukaropsl): OITK-1

9. VYcranoBuTe mpaBWIBHOE COOTBETCTBUE. KaxaoMmMy 5>I€MEHTY JEBOro
CTOJIOLIA COOTBETCTBYET TOJBKO OJIMH 3JIEMEHT IIPABOro CTOJIOLA.

o 1
1) Z — A) CTeNneHHOM psf,
— T
(00 xn
2) z — b) rapMOHUYECKUH pAL
(00) 0 .
3) Z(sin nx + cos nx) B) TPUTOHOMETPHUYECKHUH PAL
1
(D" )
4) Z " I) 3HAKOYepeaAyOIUNCA P
1
[IpaBuibHBIN OTBET:
1 2 3 4
b A B I

Komnerenuuu (uaaukaropsl): OITK-1

10. VYcranoBure npaBHIBHOE COOTBETCTBHE. KakmoMy siaeMeHTy JIeBOro
CTOJIOLIA COOTBETCTBYET TOJIBKO OJUH JIEMEHT IIPABOrO CTOJIONA.

OyHKIUA Paznoxenue B psag Maknopena
1) e* A) T+x+x*+-+x" 4+
X x3 x5 (_1)n+1x2n—1
2 cos x B) -4+ 4.+
) ) 1 3! 5! (2n —1)!
3 . B x x? x"
) sin x ) 1+ﬁ+§+...+m+...
1 x2 x4- (_1)nx2n
4 I 1+ 4y
) 1—x ) 2! +4! ot (2n)!
[IpaBuibHBIN OTBET:
1 2 3 4
B r b A

Komnerenuuu (uaaukaropsl): OITK-1

11. YcraHoBuTE NpPaBUIBHOE COOTBETCTBUE. KakIOMy »3JIEMEHTY JI€BOTO
CTOJI0LIa COOTBETCTBYET TOJIBKO OJIMH JIEMEHT IPABOI0 CTOJIOMA.

1) A) T
j dx dy 2

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



2) B) 0

[[ axas

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

[faras

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

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

Komnerenuuu (uaaukaropsl): OITK-1

12. VYcranoBuTe MNpPaBUIBHOE COOTBETCTBUE. KaXIOMy »3IEMEHTY JEBOTO
CTOJIOLIa COOTBETCTBYET TOJBKO OAMH 3JIEMEHT MPABOTO CTOJIONA.

2
ﬂ. dxdydz 3
14
V{i0<x<1,0<y<1,0<z<1}
2) b) 1
Hfdxdydz
14
—R < x <R;

V:{—VR?—x2 <y <+R%—x%
0<z<+R?2—x2—7y2
3) B)

ﬂ. dxdydz

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

ff dxdydz
4

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

AN =

—



Komnerenuuu (uaaukaropsl): OITK-1

3aI[aHI/Iﬂ 3aKpPbITOI'0 THIIA Ha YCTAHOBJICHHUE HpaBHJIbHOﬁ
mocj1ea0BaTcJIbHOCTH

1. Pacnonoxxure OIIPCACIUTCIIA B IOPAIKC BO3PACTAHUAL

1 2 3
Al 2 3
3 2 1
1 0 0
b)|Io 1 0
0 0 1
1 0 O
B)]Jo -1 0
0 0 1
1 2 3
Nnio 2 3
0 0 3

[IpaBunbHsblii oTBET: B, A, b, I
Komnerenuuu (uaaukatopsl): OIK-1

2. PacniosiokuTe BEKTOPHI B OPSIAKE BO3PACTAHUS UX JJIMHBI:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

I') (100)

[IpaBunensiii otBeT: I, B, b, A

Komnerenuuu (uaaukaropsl): OITK-1

3. PacnionoxxuTe npezensl B NOPs/IKE YObIBAHUS UX 3HAYCHUI:

. 2x%-4
A) )}I_I)EIO _xZ—x—Z
B) lim ==
x>0 X X
. x+1
B) lim (%)
I) lim XA+l

x—o00 10x%—x—2
[IpaBunensiii oteT: I, B, A, b

Komnerennuu (naaukatopsl): OITK-1

4. Pacnonoxure 0O0bEMBI MmapaJuiCJICuICcaI0B, IMOCTPOCHHBIX Had BCKTOpPaAX

> 7 >

a, b, ¢, B mopsiiKe BO3pacTaHUsI:
A)yda(1 0 0),b(0 1 0),c(0 0 1)
B)a(1 0 0),b(3 0 4),c(0 6 8)
9



B)d(1 0 0),b(0 3 4),36 8 0)

a1 o 1),b(10 0 1),é(=10 0 1)
[IpaBunbnbiii otBeT: I, A, b, B
Komnerenuuu (naaukaropsl): OITK-1

5. PactioNOKuTe ONPEIENEHHbBIE MHTETPANBI B TIOPSIKE BO3PACTAHKS:
1
2
A) [ 0 x*dx
4
B) J, dx

11+x2

B) [, dx

D) [ 01 3e*dx

[IpaBunbnsiii oTBET: A, B, b, I
Komnerennuu (naaukaropsl): OITK-1

6. Pacnonoxxure nuddepennmanbapie ypaBHEHUS B MOPSAKE BO3pACTAHUS UX
rnopsaka:
d
A)Z=x
dx

d?y  d°y _ dy

dx? = dx5 dx
B)y"+y" =0
Dxy" —y' =y°
[IpaBunensiii otBeT: A, B, I, b
Komnerenuuu (naaukatopsl): OITK-1

7. Pacnionoxure z(x, = 1;y, = 1) B mopsijike BO3pacTaHust X 3HAYECHHUI:
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)

[TpaBunbhsiii otBeT: I, B, b, A

Komnerenumu (naaukatopsl): OITK-1

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

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

B) z(x; y) = 2xy®

D) zOGy) =y/x

[IpaBunensiii otBeT: b, I, B, A

Komnerenuuu (uaaukaropsl): OITK-1

9. Pacnnonoxxute PAAbI B IIOPAIKC BO3PACTAHUA UX BTOPBIX YJICHOB!:
A) Zn=1(Zn +1)

10



w 1

B) Zn=1_
1

B) Zn 127’12 1

D) Zn=177 n+1

[IpaBunbHblii oTBeT: B, b, A, I’
Komnerennuu (uaaukaropsl): OITK-1

10. Pacrionoxure CTENEHHBIE psAbl B TOPSAJIKE BO3pACTaHUS MX DPaJUyCOB
YJICHOB:

A) T
2
B) Y. o("”

X 211 1

B) Y=o x™

) Y=o 5™x™

[IpaBunensiii otBeT: I, B, b, A
Komnerennuu (uaaukatopsl): OITK-1

11. Pacnosnoxute HHTErpabl B HOPsKe yObIBAHMS UX 3HAYCHUIA:
1 1

A) [, dx [, dy
1

B) [, dx fgc dy
1 x?

B) [, dx [, dy

1 1
D) [ dx [ dy

[IpaBunbnbiii otBeT: I, A, b, B
Komnerennuu (uaaukaropsl): OITK-1

12. Pacnionoxute psiabl B MOPSIKE BO3PACTAHUS KX CYMM:
1
A) Zn=o5m
2
b) Xn=o5n
4
B)Xn=0zx
3
) Xn=0 =
[IpaBunbnbiii oTBET: A, b, I, B
Komnerennuu (naaukatopsl): OITK-1

3agaHus OTKPHITOrO THIIA

3anamm OTKPLITOI0 TUIIA HA JTOIIOJTHEHHUEC

1. Hanmumue nponyieHHoe cI0BO (CIOBOCOYETAHHE).

11



JByX HEHYIEBBIX BEKTOPOB d U b — 3T0 uncio,
paBHOE TTPOU3BEACHUIO JJIMH dTUX BEKTOPOB HAa KOCHHYC yIJIa MEXKTy HUMHU.
[TpaBUIIBHBIIN OTBET: CKAIIPHOE MTPOU3BEICHUE.
Komnerennuu (naaukatopsl): OITK-1

2. HanummuTe npoImyieHHOe CII0BO (CIIOBOCOYETAHUE).
— YIOPSIOYCHHBIH HA0OpP BEKTOPOB B BEKTOPHOM
MPOCTPAHCTBE, TaKOW, YTO JIIOOOW BEKTOpP OTOTO0 MPOCTPAHCTBA MOXKET OBITH
eIMHCTBEHHBIM 00pa30M IPEICTaBICH B BHUJE JUHEHHONW KOMOMHAIIMU BEKTOPOB H3
»TOro Habopa.

[IpaBuibHBII OTBET: Oa3uc.

Komnerenuuu (uaaukaropsl): OITK-1

3. HanummTe nponyiieHHoe ClI0BO (CIOBOCOYETAHHUE).
— 3TO TEOMETPUUECKOE MECTO TOYEK, JJIsi KOTOPbIX CyMMa
PacCTOSHUM 10 NByX (PUKCHPOBAHHBIX Touek F; u F,, nMeHyeMbIX (hOKycaMu, €CTh
BEJIMYMHA MMOCTOSIHHASL.

[IpaBWIBHBIN OTBET: ILIUIIC.

Komnerenuuu (uaaukaropsl): OITK-1

4. Hanuivre nponyuieHHOE CI0BO (CJIOBOCOYETAHUE).
— Tpeden OTHOWIEHUS TpupameHuss QYHKIHA K
IpUpAIICHUIO e€ apryMeHTa MPH CTPEMJICHUH MPUPAIICHHs apryMeHTa K Hymo (Tipu
YCIIOBUH, YTO TAKOU TpeJIeN CyIIEeCTBYET).

[TpaBWIIBHBIN OTBET: MPOU3BOIHAS; IPOU3BOIHAS (DYHKITHH.

Komnerennuu (naaukaropsl): OITK-1

5. Hanumwure npomnyueHHoe coBO (CIIOBOCOYETAHUE).

Onpenenutens KBaJApaTHOM MaTpPUILbl paBEH CyMME IPOU3BEICHUI 3JIEMEHTOB
m000# cTpoku (cTosdIia) Ha UxX :

[IpaBubHBIN OTBET: anredOpandyecKkue JOMOTHEHUS.

Komnerenuuu (uaaukaropsl): OITK-1

6. Hanummre nponyiieHHoe cI0BO (CI0BOCOYETAHUE).
byskiuu f B Touke M — 3TO BEKTOp, KOOPAUHATAMHU
KOTOPOTO SIBJISIFOTCS 3HAUEHUS YACTHBIX MTPOU3BOIHBIX B 3TOM TOUKE.

[IpaBunbHbBIN OTBET: TPAJUECHT.

Komnerenuuu (naaukaropsl): OITK-1

7. HanumwuTe nponyueHHoe CI0BO (CIIOBOCOYETAHUE).
— 3TO Tpeled OTHOLIEHWs MNpUpalIeHUs (QyHKIHMU
HECKOJIbKUX IEPEMEHHBIX 110 BBIOpAaHHOW IEPEMEHHOM K MPUPAIICHHUIO 3TOU
NIEPEMEHHOM, MTPU CTPEMIIEHUH 3TOTO MIPUPALIEHUS K HYIIO.

IIpaBuibHBIN OTBET: YacTHas IPOU3BOAHASL.

12



Komnerenuuu (uaaukaropsl): OITK-1

8. Hanmmure nponyieHHoe CI0BO (CI0BOCOYETAHNUE).
s Gyskiun f(x) — 5T0 Takas GyHKIUS, TPOU3BOIHAS

KOTOpOii paBHa f(X).
[IpaBuiibHBIN OTBET: IEPBOOOpA3HASI.
Komnerenuuu (uaaukatopsl): OITK-1

9. HanumuTe npomnyIieHHoe cI0Bo (CI0BOCOYETAHUE).

WNurerpan HasbiBaeTcs , €CIIM BBIIIOJHAETCA I0 KpanHeu
MEpe OJHO U3 CIEAYILUX YycJIoBUil: 1) o001acTb MHTETPUPOBAHUS SIBISETCA
OeCKOHEUHOM; 2) MOABIHTErpajdbHasi (YHKUMS SBISETCS HEOIPAaHUYEHHOM B
OKPECTHOCTH HEKOTOPBIX TOUEK 00IaCTH UHTETPUPOBAHMUSL.

[IpaBUnBHBIN OTBET: HECOOCTBEHHBIM.

Komnerenuuu (naaukaropsl): OITK-1

10. Hanumnte nponyuieHHoe CI0BO (CIIOBOCOYETAHNUE).
— ypaBHEHHE, KOTOPOE MOMUMO (DYHKIIUUA CONEPKUT €&

POU3BOJHBIE.
[IpaBunpHBI O0TBET: MU PepeHInanbHOe ypaBHEHHE.
Komnerennuu (uaaukaropsi): OITK-1

11. Hanumrre npomyuieHHOE CJI0BO (CIOBOCOYETAHUE).
— 3TO Tpenes MOCIeI0BaTeIbHOCTH €r0 YaCTUYHbIX
CYMM, €CJIM 3TOT NPEAeI CYyLIECTBYET.

[IpaBUIIbHBII OTBET: CyMMa YUCIIOBOTO psija.

Komnerenuuu (naaukaropsl): OITK-1

12. Hanuiute nponyueHHoe cI0BO (CIIOBOCOYETAHUE).

Ecnu uncioBoii psisi CXOAUTCS, TO TIPENieT €ro O0IIero ujieHa paBeH
IIpaBWIBHBIN OTBET: HYIIO.

Komnerenuuu (uaaukaropsl): OITK-1

13. Hanumure nponyueHHoe CI0BO (CIIOBOCOYETAHUE).
— YacTHBIM ciydad psaa Teisopa, rae TOYKa pas3ioKeHUs

paBHa HYIIIO.
[IpaBunbHbIN oTBET: P Makinopena.
Komnerenumu (naaukatopsl): OITK-1

14. Hanummte nponyuieHHoe CI0BO (CIIOBOCOYETAHNUE).
— 3TO 0000IIEeHNEe TOHATUS OMPEeNeNEHHOTO WHTErpana s
GyHKIIMH IBYX MIEPEMEHHBIX, 3alaHHON Kak Z = f(x, ).

IIpaBunbHBIN OTBET: IBOWHON UHTETPAIL.

Komnerennuu (uaaukaropsr): OIIK-1
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15. Hanummre nponymeHHoe CI0BO (CIIOBOCOYETAHHUE).

['eomeTprueckuii CMBICT ABOWHOIO HHTErpajia 3aKJI4YaeTcs B TOM, 4YTO
BEJIMYMHA  JIBOMHOTO  MHTErpajla OT HEOTpULATeIbHOM  (PyHKIMH  paBHA
HWIMHAPUYECKOTO Tea.

[TpaBwIBHBIN OTBET: OOBEMY.
Komnerenumu (naaukatopsl): OITK-1

3aiaHus OTKPBITOr0 TUIA ¢ KPATKUM CBOOOIHBIM OTBETOM

1. Ipoussomuas ¢yukuus y(x) = cos(x?) paBHa ... (Omeem zanuwume 6
suoe ynkyuu)

[TpaBunbHEIA 0TBET: —2X sin x2.

Komnerenuuu (uaaukatopsl): OITK-1

2. Haiitu npomexyTox BospacTanus Qynkuun y(x) = 1—x2 (Omsem
3anuwume 8 uoe UHmepseala)

[TpaBubHbIH oTBET: (—00; 0).

Komnerenuuu (uaaukaropsl): OITK-1

3. Haiftu miomans TpeyroabHHMKa, 3aJaHHOTO KOOPAMHATAMHU CBOMX BEPIIMH
A(0;0;0), B(1;0;0), C(0; 2; 0) (Omsem 3anuwume 6 6ude uucia)

[IpaBuiibHbIM OTBET: 1.

Komnerenuuu (uaaukatopsl): OITK-1

4. Haiitu HauGonbinee 3HaueHue gynkumu y(x) = x2 —2x — 1 Ha orTpeske
[—1; 1] (Omeem 3anuwume 6 6ude uucna)

[IpaBwiIbHBINM OTBET: 2.

Komnerennuu (uaaukaropsl): OITK-1

5. Haiftu cymmy abciuce Todek pa3pbiBa (PyHKIIHUU:
x°+1,x<0
f(x)=4cosx,0<x<1
x2—-1,x>1
(Omeem 3anuwume 6 8uoe yucia)
[IpaBunbHbIil oTBET: 1.
Komnerennuu (naaukatopsl): OITK-1

6. C moMOIIbI0 OIpeAeIEHHOr0 MHTerpajga HalTH IUIomaas (QUrypsl,
orpannyeHHoi uausMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 suoe uucia)

[IpaBunbHbIil oTBET: 1.

Komnerenuuu (naaukatopsl): OITK-1
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7. C mnoMOILIpI0 OMPEACNEHHOT0 WHTEerpala HaWTH IUiomanb (Urypsl,
orpannuennoi muHusMu {y = 0;y = 1/2;x = +1} (Omeem 3anuwume 6 6uoe
yucna)

[IpaBwibHbI OTBET: 1.

Komnerennuu (uaaukaropsl): OITK-1

8. C moMOIIpI0 OMpeNeNeHHOTO WHTETpajia HaWTH IUIOManah (GUTYPHI,
orpannueHHoi muauamu {y = 3x2;y = 0; x = 1} (Omsem 3anuwume 6 sude uucia)

[IpaBuiibHBIM OTBET: 1.

Komnerenuuu (naaukaropsl): OITK-1

9. Haiitu obmiee pemienue auddepeHiuansHoro ypasaeaus y' = x (Omeem
3anuwiume 8 guoe yHKyuu)

2
) X
[IpaBuIBHBIN OTBET: 5t C.

Komnerenuuu (naaukaropsl): OITK-1

10. Haiitu obmiee pernenue auddepenimanpHoro ypasHenuss y'' — 3y’ +
2y = 0 (Omeem 3anuwume 8 suoe QyHkyuu)

[IpaBunbHeli oTBET: Cye* + C,e%*.

Komnerennuu (naaukaropsl): OITK-1

I1. C nomompr KakMX AOCTAaTOYHBIX MPU3HAKOB MOXKHO OIPENCIINUTD
CXOJUMOCTD 3HAKOMOJIOXKUTENbHBIX YUCIOBBIX pANOB (Ilepeuuciums HaumeHno8aHus
NPUSHAKOB)

[IpaBuibHBIN OTBET: MPU3HAKU CPAaBHEHHS, MHTErpajbHbIM mpusHak Koy,
paaukaabHbIN npusHak Komu, npusnak /lanambepa.

Komnerennuu (naaukatopsl): OITK-1

12. C mnoMmolbl0 KAaKOro TMpHU3HAKA MOXKHO ONPENEIUTh CXOJUMOCTD
3HAKOYEPEAYIOIIUXCS YUCIIOBBIX PSAOB (VKazamsb HaumeHo8anue npusHaxa)

[IpaBunbHBIN OTBET: Npu3HaK JlelOHuIa.

Komnerenuuu (uaaukatopsl): OITK-1

13. PaznokenreM Kakol (YHKIIUU SIBIISCTCS CICAYIOMUA psx MakiopeHa:
x | x? x™
1+ ottt ot (Omeem 3anuwume 6 euoe y = f(x))

[IpaBmibHbIH OTBET: y = e*.
Komnerennuu (naaukatopsl): OITK-1

14. PaznoxxeHnem KakoW (PYHKIUM SBJSCTCS CICAYIOIMN psijg MakiopeHa:
5 _1\yn+1,.2n-1
X () ix
11 31 5! (2n-1)!
[IpaBuibHBINM OTBET: Y = Sin X.
Komnerennmu (naaukatopsl): OITK-1

+ -+ (Omegem 3anuwume 6 sude' y = f(x))
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15. Pa3znoxenueMm kakod (yHKUMH SIBJISETCS CIEAyIOIUNA psig MakinopeHa:
x2 x4 (_1)nx2n
-4+ =+t
21 4l (2n)!
[IpaBuIBHBIN OTBET: Y = COS X.
Komnerennuu (naaukatopsl): OITK-1

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

3agaHusl OTKPBITOrO THIIA C PA3BEPHYTHIM 0TBETOM

1. Permmts 3aauy, UCIONb3yst METObI T (HEepeHIIMATBHOTO HCUUCICHUS:

Teno maccont my = 3000 kr nagaer ¢ Beicotel H = 1280 M MeTpOB U TEpsIET
Maccy  (cropaeT)  OpOMOpPIMOHAIBHO  BpemeHu  majeHus.  KosdpduumeHt
npornopiuonansHoctd k = 100 kr/c. Cuutas, yTo HavajdbHasi CKOpocTh vy = 0 M/c,
yckopenne g = 10 M/c?, HaiiTh BpeMs NajieHHsi, IIPY KOTOPOM TENO OyIeT MMETh
HanOOJIBITYI0 KHHETHYECKYIO YSHEPTHIO.

[IpuBecTy pacIIMpeHHOE PELICHUE.

Bpewms Beimonnenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. IIpumem, 4TO TENO SABIAETCS MaTepUaIbHOM TOYKOW. Torma KMHETHYecKas
SHEPrus MaTepUAIbHON TOUKU OyJIET BBIYMCIIATHCS 110 TaKOW opmyre:

m - v?
2

VYuuteiBas, 4TO Macca Tella IpU JBWKEHUU IEPEMEHHA, ONPEIEIUM
3aBUCUMOCTh MacChl NAJArOUIEr0 Tejla OT BpeMeHW. Tak Kak Teno Ccropaer
IPOIMOPLIMOHAIEHO BPEMEHU MaJICHUsI, €T0 Macca yMEHbIIAETCS, U (PYyHKIMS NPUMET
TAKOW BU/I:

m(t) =my—k-t
DyHKIMS CKOPOCTh Tea OT BPEMEHH I1aICHHS:
v(t)=vy+g-t
[Tonmyyaem pyHKIMIO KHHETUYECKOW SHEPTUH T€JIa OT BPEMEHU NMaJCHUS:

1
E@) =50mo—k- (o +g- t)?

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

2. OmnpenensieM BpeMs t,,—, MajJeHus Tella JO TOr0 MOMEHTA, Kak ero mMacca
CTaHeT paBHA HYJIO:
m(t) =my—k-t=3000—-100-t =0 = t,,—o = 30 cek
3. OnpenensieM BPeMSI teronxn MAICHAS TENA IO CTOIKHOBEHUS C 3eMJIEH:

-t
H=v0-t+gT=> 1280 = 5-t2 =t = 16 cex

4. HaxomuM BpeMmsl MafeHHs, IpU KOTOPOM TeIO OyIeT MMETh HauOOJIBIIYIO
KHHETHYCCKYIO DHEPIHI0, KaKk HamOombiiee 3HaueHwe ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]

16



Haxonum BHYyTpeHHHE KPUTUYECKUE TOUKH:
E'(t) =5000(60-t—3t?) =0=
t=0
[t =20 ¢ [0; 16]
Haxonum HaumOosnpmiee 3HadyeHHWE (YyHKIMM Ha TPaHHUIAX OTpe3Ka M BO
BHyTpeHHI/IX KpI/ITI/I‘leCKI/IX TOYKaXx:

t 0 16

E(0) 0 5000(30 - 162 — 163 )

OtBeT: BpeMsi TaJeHUs, NPU KOTOPOM TelO OyAeT HMEThb HauOOJIbIIYIO
KMHETUYECKYIO SHepruto t = 16 cek.

Kpurepuu onenuBanusi:

— moctpoenue ¢yukuuu E(t) KUHETHYECKOW SHEPIMHM Tejda OT BPEMEHHU
najcHUS;

— ONpe/ieliCcHHe BPEMEHM NaJeHUs Tejla J0 TOr0 MOMEHTa, KaKk ero macca
CTaHET paBHa HYIIIO;

— OIpe/IeNICHNE BPEMEHH MaJIeHUs TeNa 10 CTOIKHOBEHUS C 3eMJIEH;

— HaxoKJeHHWE Haubombmiero 3HadeHus QyHkuuu E(t) Ha oTpeske,
ONpeIEIEHHOM BPEMEHEM MaJICHHUS JIeJ1a 1O CTOJIKHOBEHUS € 3eMIIEH

Komnerenunu (naaukaropsl): OIIK-1 ....

2. Pemuts 3amady, ©cmoab3yst MeToab! AU epeHITnaTbHOTO HCUUCICHUS:
. t
[Ipu nmoaroTroBke K 3K3aMEHY CTYAEHT 3a t THEW U3ydaer (m)-}o 4acThb Kypca

u 3a0biBaeT (1/ 36 - t)-to0 yacth. CKOJBKO JHEH HYXKHO MOTPATHTH HA TMOATOTOBKY,
yTOOBI ObLJIa M3yU€Ha MaKCUMaJIbHAS YacTh Kypca?

[IpuBecTu paclinpeHHOE pELICHUE.

Bpewms Beimonnenus — 30 MuH.

Osxu1aeMblil pe3ysbTar:

1. Cocrasum ¢yuknuo V(t), xoropas oTpakacT 00ObEM H3YYEHHOIO
CTYJIEHTOM Y4eOHOro Marepuasa B X0/ MPOXOKJIEHUs Kypca:

r© = ()~ (559
S \t+1 36
2. Haxomum skctpemym Gyukiuu V (t) yautsiBast, uto t > 0:
V’(t)—( t)’ (1 t)l— 1 1
S \t+1 36 S (t+D? 36
V'(t) =0=t, =5 nHei

3. Yoenumcsi, uto t, = 5 AHeN — Touka makcumyma (ynkuuu V(t):

VO =

144 _ —_ J— T —
V'(t, =5) NG < 0= t, =5 gHel — T.max
OTBeT: MakCHMaJIbHASI YacTh Kypca OyJeT u3ydeHa depe3 5 qHeu.
Kpurepun onenuBanus:
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— nmoctpoenne Qynkuuu V(t), orpaxaromieii 00beM H3yYEHHOTO CTYACHTOM
y4eOHOTro MaTepuaa B X0/1e IPOXOXKACHUS Kypca;

— HaXOKJIeHHE dKCcTpeMyMa dyukimu V (t);

— JI0Ka3aTeJIbCTBO TOTO, YTO HAlIEHHBIN SKCTPEMYM €CTh MaKCUMYM.

Komnerenuuu (uaaukaropsl): OIIK-1 .

3. PemuTsb 3a1a4y, UCMOB3Ys. METO/IBI MHTETPAJIbHOTO HCYUCIEHUS:

[Munuaapuueckuii pe3epByap C BBICOTOM 6M M JUaMETPOM OCHOBAHUS
4 M HamoOJIHEH BOAOW. 3a KAaKOoe€ BPEMs BOJA BBITEUET M3 HEr0 4YEpe3 Kpy[ioe
oTrBepcTue paauyca 1/12 M, cnenanHoe B IHE pe3epByapa’?

(CopaBoyHasi HMH(pOpMaLUs: CKOPOCTh HCTEUEHHUS MKUIAKOCTH IO 3aKOHY
bepuynnu Beipaxaercs popmynoi V = o,/2gx, npuyem aisa Boasl o = 0,6)

[IpuBecTu pacinpeHHOE peLIeHUE.

Bpewms Beimonnenus — 30 MuH.

OxupmaeMblid pe3yabTar:

1. IlycTp 4epe3 t cek mociie UCTEUYEHHsI BOABl YPOBEHb OCTABIIEWCS BOIBI B
pe3epByape ObLI paBeH X M, a 3a BpeMs dt CeK MOHU3WJICA Ha dX M. BBIYUCIAM
00bEM BOJIbl, BBITEKAIOIIMNA 32 3TOT OECKOHEYHO MaJIblii MIPOMEXYTOK BpeMeHH dt,
IBYMSI CLIOCOOaMM:

1 cn.) O6vem dW paBeH 00beMy HHIMHAPUYECKOTO CJIOS BHICOTOM dx U
pazanycoM OCHOBaHUA 7' = 2 M.

dW = nr?dx

2 cm.) O6bem dW paBeH 00beMy HWIMHIPA, OCHOBAHUEM KOTOPOTO CITYKHT
OTBEpCTHE B JHE pe3epByapa p = 1/12 M, a Bbicota paBHa Vdt, rne V — ckopocthb
TEUEHUS BOJBL:

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

[TpupaBHUBAEM MOTYYEHHBIE BBIPAKEHHS
nridx = 0,6mp?,/2gxdt
[Tosmyuaem

r?dx
dt = ,rie x € [0; 6]

0 6,02,/ng

2. NnTerpupyem ypaBHEHHUE, NTOJIy4aeM BPEMs HICTEUEHUS BOJIbI

6 6
. J rédx rédx dx ridx 6 r2
- _2

— - . 2\/? |0 -

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

3. [loncraBisieM UCXOAHbBIE JaHHBIE, TOJTyYaeM

t =~ 1062 cex = 17,7 MUH

OtBeT: BoJa BITEUET U3 pe3epByapa uepe3 t =~ 1062 cexk = 17,7 MUH.

Kpurepun ouenuBanus:

— TMOCTPOEHUE MAaTeMaTUYeCKOM MOJENu Mpouecca HUCTEUYEHHUsS BOABI W3
pe3epByapa;

— MUHTETPUPOBAHUE MTOIIYYEHHOTO YPaBHEHHS;
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— HaxXOXJEHHE BpPEMEHM BBITEKAaHUS BOABI M3 pe3epByapa 4Yepe3 Kpymnioe
OTBEpCTHE, CAeNIaHHOE B JHE pe3epByapaKommerenunn (maaukatopsl): OIIK-1 ....

4. Pemuth 3a/1a4y, KCIIOJB3YsI METOIbI (D (HepeHIIHaTbHOTO UCUHCICHUS:
Haiitu BeIpaxkenue i oObeMa peaan30BaHHOM mpoxykuuu y = y(t), ecnn
U3BECTHO, 4TO KpuBas cmpoca p(y) 3amaercs ypaBHenuem p(y) = 2 —y, HOpMa
akceneparuu 1/l = 2, nopma uaBecturmii m = 0,5, y(0) = 0,5.
(CripaBouHast HH(pOpMAIKA: MOJIENIb POCTA B YCIOBUSAX KOHKYPEHTHOTO PhIHKA
npunumaet Bua y' = mip(y)y)
IIpuBecTy paclIMpEHHOE PELICHUE.
Bpewms Beimonnenust — 30 MuH.
OxugaeMblid pe3ybTar:
Hcnons3yeM MojieIb POCTa B YCIOBUAX KOHKYPEHTHOIO PhIHKA MPH 3aaHHBIX
YCIIOBUU:
"=Q2-y)y
dy
———=dt
(2 - y)y

f(Z y)y jdt

y
y—2

y

=Ce™ 2

y(0)=05=C=3
OkoHYaTeNbHOE PEIICHUE TPUHUMAET BU

2

Y T T+ 3e 2
OTBeT: 00BeM peann30BaHHOW NPOAYKIUHU ompenensercs (QyHKIuen y =
2

1+3e~2¢
Kpurepun ouenvBanus:

— aJanTUpOBaTh MOJIENb pOCTa B YCIOBUAX KOHKYPEHTHOTO pBIHKA IUIf
pelaemMon 3a1a4y;

— HalTH oO11ee pelIeHrne Noay4YeHHOro Au(GepeHInaIbHOr0 ypaBHEHUS;

— BBIJCIIUTh YAaCTHOE pELIEHUE, COOTBETCTBYIOLIEE 3a/JlaHHBIM Ha4YaJIbHBIM
YCIIOBHSIM

— HalTH PYHKIUIO 00beMa peann30BaHHOM MPOITYKLIHUH.

Komnerennuu (uaaukaropsr): OIIK-1 ....

5. Peuntsh 3a/1a41y, UCII0JIb3YyA MCTOAbI HHTCI'PAJIBHOI'O HCYUCIICHUA:
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HaiiTu BepOATHOCTH MONAJaHMS OCH LIKMBA B KOJbLO 17 < x% + y? < rf,

€CIIM YCKOPEHHE OCH BEIOMOrO Baja PEIyKTOpa PACIPENEICHO MO HOPMAIbLHOMY
_x2+y?
.e 202

3aKOHY C IJIOTHOCTBIO BeposiTHOCTH. f(x,y) = ey
[TpuBecTH pacMpeHHOE pPeIIeHuE.

Bpewms Boinonnenus — 20 MuH.

Kpurepun ouenvBanus:

— hopmanm3anys TEXHUISCKOTO IPoIiecca;

— MHTETPUPOBAHKE TTOTYYECHHOTO YPaBHEHUS;

— HaXOXKJICHUE BEPOSATHOCTH MOTIAJaHMs OCH IIIKUBA B KOJIECO.

OxungaeMblid pe3yJIbTar:
1

p= jj f(x,y)dxdy = jf e*12 pdpdep =
r<p<ry 022” D

27T T2 2 2 2 27T
= —-p°/20 2 = —p~ P /20%|"? =
0221 '[7‘1 ¢ 4lp™/) ¢ |T1

— e—1’12/202 i e—r22/202
Otser: P = e~ T1/20° _ g—13/20%

Komnerennuu (naaukaropsl): OINK-1 ....

6. Pemntsb 3a1a4y, MCIIONB3YsI METObI MHTErPAIIBHOTO UCUHUCIICHUS:
Haittn koopauHaTel HEHTpA TSHKECTH OOHOPOAHOTO Tena V, ecnu
V={y=x%+2% x?>+2z%2=10, y =0}.

[IpuBecTu pacinpeHHOE pELICHUE.

Bpewms BeimonHenust — 30 MuH.

OxugaeMblid pe3yIbTar:

1. Teno orpann4eHo napadboIouI0M, HIUITUHAPOM U TIOCKOCTHIO.

_,_,.,--"_-I I~
o~
{ '11. | /|
T\ "
. — ‘ 4
- - )
| [ |0
| o
ri
[ - —_—
Y V40
o | 4 e
0 -
B e S Vi I
. V1o L
- P
=
/M0

2. Teno ogHOPOJHO U CHMMETPUYHO OTHOCUTENIBHO ocu Oy, CleNOBaTeIbHO
HEHTP TSDKECTH pUHAUIeKuT ocu 0y = {x, = 0, z, = 0}.
Haxonuwm yy:
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B CUIIy OAHOPOOHOCTH TCJIa IIPUMCM C — MJIOTHOCTH TeJia.
Myo, . fffy Cy dx dy dz . fffv ydx dy dz

m IIf, Cdxdydz  [ff, dxdydz
xX=rcos¢,y=y,zZ=rsin¢

dxdydz=r drd¢dy |
[ acaras =y BT O N [ arapes -
v 14

0<r<+vi0,0<¢<2r )

Yo =

21 V10 72 V10
=jdq.’>j rdrjdyzan r3dr =
0 0 0 0
a1
=27TZ = 507 .
0
27 V10 r2 V10
.ijdxdydzzj d(,bf rdrfydyznj rodr =
v 0 0 0 0
1'% 5007
=T — = .
6 0 3
3.
5007
_~3 _10
Yo =50 T3

10
OTBeT: KOOPAMHATHI LIEHTPA TSHKECTH OJTHOPOHOTO Tena V' (0 5 0).

Kpurepun ouenuBanus:

— caenaTrh 3cku3 tena V;

— TPUBECTH AHAIUTUYECKUE BBIPAKECHUS Ui HAXOXKIEHUS LIEHTpa TSHKECTH
oxHOpOoAHOTO Tena V;

— HaWTU KOOPJIMHATHI IIEHTPa TAKECTU OAHOPOAHOTO Tena V.
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