KoMmieKkT 011€ HOUHBIX MaTe€pHuaJI0B IO JUCIUIIINHE
«BbIcIIasg MaTeMaTHKA»

3aHaHHH 3aKPLITOI'0 THIIA

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

1. Boibepute onvH MpaBUIbHBIA OTBET
Berauciuts onpenenurens:
|1 2
3 4

A) -2

b) 0

B) =5

I3

[IpaBuibHBIN OTBET: A

Komnerennuu (unaukaropsl): YK-1, OITK-3

2. BriOepute oAMH NMpPaBUIbHBINA OTBET

BBIYHCIUTE CKAISPHOE TPOU3BENEHHE d * b BEKTOPOB:
d@(1;2;3); b(~1;0;0)

A)3

b) 0

B) -1

I') 43

[IpaBunbHBIN OTBET: B

Komnerenmuu (uanukaropsr): YK-1, OTIK-3

3. BriGepuTte oauH nMpaBUWIbHBIN OTBET
Boraucnuth npou3BoaHyo GyHKIUU B Touke x = 0:

y(x) =1+ x?
A) =23
b) 0
B) -5
N3
[IpaBunbHslii oTBET: b
Komnerenumu (uaaukatopsl): YK-1, OITK-3

4. BeiOepuTe OuH MIPaBUIbHBINA OTBET
Boruucnuts npenen pyHKIuu:

1
lim (1 + —)
n—-oo n

n



A) -1

b) 0

B)n

Ne

[IpaBunbHbIN OTBET: I’

Komnerennuu (uaaukaropsl): YK-1, OTIK-3

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

6. BoiOepure o1vH MpaBUIIbHBIN OTBET
Heonpenenennpiii unterpan [ 2*dx pasen:
A)2*¥-In2+C
3
B)>-+C
Zx
MNx-2*+C
[IpaBunbHbIil oTBET: B
Kommnerenmuu (uaaukaropsr): YK-1, OTIK-3

7. Boibepute oivH MpaBUIILHBIN OTBET

dx .
PERY PaBEH:

Heonpenenenusiii nunrerpan [

1 a
A) " ;arctg Ct C
b) o +C

X
B)lz- arctg—+ C
X

F) Z -t g Z +C
[IpaBunbHsIii oTBET: B
Komnerennuu (uaaukaropsl): YK-1, OIIK-3

8. BeiOepute oquH npaBUIbHBINA OTBET

o dx
HCOHpC,Z[eJICHHBII/I HHTErpal f \/? PaBCH:
a’-—x

A) arcsing +C



b) arccos% +C

1

B) -~ e

+C

I arcsin% +C

[IpaBunbHBIN OTBET: A

Komnerennmu (uaaukatopsl): YK-1, OITK-3

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcranoBure IMpaBUJIIBHOC COOTBCTCTBHC. Ka>1<,u0My QJICMCHTY JICBOI'O CTOJ'I6Ha
COOTBCTCTBYCT TOJIBKO OWH 3JICMCHT IIPpaBOI'O CTOJI6IJ,'a.

Onpenenurens 3HaYeHUe ONPEIECIUTENS
1) 1 2 A) 1
3 4
2) 3 4 b) —2
1 2
3) 10 B) 0
0 1
4) 1 2 ) 2
2 4
IIpaBUIBHBIN OTBET:
| 2 3 4
b I A B

Komnerenmuu (uanukaropsr): YK-1, OTIK-3

2. YcTaHOBUTE MPAaBUIILHOE COOTBETCTBHE. KaXk1oMy 271IeMEHTY JICBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJWH AJIEMEHT IIPaBOTO CTOJIOIIA.

Marpuna

1) (
2) (

3) 1
¢

0

4) 0
(0

0

1 2

2 4
1 2

2 5

S oo r O

0

[IpaBusbHBIN OTBET:

1
b

Panr marpunbl

A) 2
B) 1
B) 3
T) 0
2 3 4
A B r

Komnerennuu (naaukatopsl): YK-1, OITK-3



3. YcraHoBute IMpaBUJIBHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJ'I6LI8,
COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOI'0 CTOHGHa.

y(x) y' (%)
1) sin(x?) A) 1
X2
2) 1 b) _*
X V1 + x?
3) /1 + x2 B) 0
4) e’ I 2+ x - cos(x?)
IIpaBUIBHBIN OTBET:
1 2 3 4
I A b B

Komnerenmuu (uaaukaropsl): YK-1, OTIK-3

4. YcraHOoBHTE IMpaBHUJIIBHOC COOTBCTCTBHC. Ka>1<,u0My QJICMCHTY JICBOI'O CTOJ'I6I_I21
COOTBCTCTBYCT TOJILKO OHWH 3JICMCHT IIPpaBOI'O CTOJI6IJ,'a.

BekTops! |G X b|
1) a(1;2;3); 1_5(—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
IIpaBUIBHBIN OTBET:
1 2 3 4
r B A B

Kommnerenmuu (uanukaropsr): YK-1, OTIK-3

5. YcranoBute npaBuiIbHOE COOTBETCTBUE. KaXkoMy 2JIeMeHTY JIeBOTO CTOJI011a
COOTBETCTBYET TOJIBKO OJTMH AJIEMEHT MPABOTO CTOJIOIIA.

Heompenenenusiii nHTErpa 3Ha4yeHue
dx x — 1)2
1) f > A) u +C
coS“x 2
2) fexd B) L sin2x+C
> X 5 sin2x +
ex
3) fcostdx B) 7+C
4) f(x —1)dx I tgx+C
IIpaBUIIBHBIN OTBET:
1 2 3 4
I B b A

Komnerennuu (naaukatopsl): YK-1, OITK-3



6. YcTaHoBute IMpaBUJIBHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJ'I6I_Ia

COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOI'0 CTOJ'I6I_[a.

[Topsanok nuddepeHmanrbHOro
JuddepenimanbHoe ypaBHEHUE panoK mdeper

ypaBHEHUS
1) 1—y' =x2y A) 4
d?y
2) W = xz + yz B) 3
3) y+y"+y" =0 B) 1
dy d*y
4 4t x—= = I 2
) o txg=x+y )
[IpaBuibHBIN OTBET:
1 2 3 4
B I b A

Komnerenumu (uaaukatopsl): YK-1, OITK-3

7. YcTaHoBUTE IMpaBHUJIIBHOC COOTBCTCTBHC. Ka>1<,u0My QJICMCHTY JICBOI'O CTOJ'I6H21
COOTBCTCTBYCT TOJIBKO OIHWH 3JICMCHT IIPAaBOI'O CTOJI6Ha.

z(x,y) Zx (x,¥)
1) x% + y? A) 0
2) il b) 1
y y
3) e* B) 2x
4) e™ 1—*) y- eXy
IIpaBUIBHBIN OTBET:
| 2 3 4
B b r A

Kommnerenmuu (uaaukaropsr): YK-1, OTIK-3

8. YcraHoBuTe MpaBUIbHOE COOTBETCTBUE. Kaxk1oMy aneMeHTy jeBoro crondna
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CTOJIONA.

HubdepenmansHoe ypaBHEHUE Tun muddepennmanibHOTO ypaBHEHUS
1) y'+y=0 A) JInHelHOE HEOJHOPOIHOE
2) y'+y' +y=1 b) JlnHelHOe OfHOpOAHOE
3) y' + 2y = y2x B) BepHyiu
4) y' = x? I')  CpaspensoluMucs nepeMeHHbIMU
[IpaBusbHBIN OTBET:
1 2 3 4
b A B r

Komnerenuuu (uaaukatopsl): YK-1, OITK-3

3aganus  3aKpBLITOr0 THNA  HA  YCTAHOBJEHHE  NPABHJIbHOMH
MOCJIe0BATEIbHOCTH



1. Pacnonoxxure OIIPCACIUTECIIN B IIOPAIKEC BO3pACTAHUA:

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

IIpaBunbHbiil oTBET: B, A, b, I
Komnerenmuu (uaaukaropsl): YK-1, OTIK-3

2. PacnoyiouTe BEKTOPHI B MOPSAJIKE BO3PACTAHUS UX JJTUHBI:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

I') (100)

[TpaBunbnsiii otBeT: I, B, b, A

Komnerenumu (uaaukatopsl): YK-1, OITK-3

3. Pacnionoxute mpesensl B OpsiIKe YObIBAHUS UX 3HAYCHHI:

. 2x2—4
A) 911—{& x2—x-2
B) lim 222
x-0 X X
. x+1
B) lim (%)
T lim xS+x+1

x—o00 10x%—x-2
IIpaBunbubiii otBeT: I, B, A, b
Komnerennuu (uaaukaropsl): YK-1, OIIK-3

4. Pacnonoxutre oObeMbl MNapaJIJICNENUIEIOB, MOCTPOCHHBIX Ha BEKTOpPax
ab, C, B IIOPSJIKE BO3PACTAHMS:

A)d(1 0 0),b(0 1 0),é0 0 1

B)d(1 0 0),b(3 0 4),20 6 8)

B)d(1 0 0),b(0 3 4),é(6 8 0)

a1 o0 1),b(10 0 1),é(=10 0 1)
[TpaBunbusiii otBeT: I, A, b, B
Komnerenuuu (uaaukatopsl): YK-1, OITK-3

5. Pacnonoxure OIMPCACICHHBIC MHTErpaJibl B IIOPAAKE BO3pAaCTaAHUA:
6



A) | 01 x%dx

1 4
b) f011+x2 dx
B) [, dx
I) fol 3e*dx
IIpaBunbHbIil oTBET: A, B, b, I
Komnerennuu (uaaukaropsl): YK-1, OTIK-3

6. Pacnonoxure nuddepennnanbabie ypaBHEHUS B MOPSIIKE BO3PACTAHUS UX
nopsiaKa:

Ly | dy _ay
b) dx? = dx5  dx
B)y"+y" =0
Dxy" —y' =y°
[IpaBunbnsiil otBET: A, B, I, b
Komnerenumu (uaaukatopsl): YK-1, OITK-3

7. Pacnionoxute z(xy = 1;y, = 1) B mopsake BO3pacTaHus UX 3HAUYCHHUI:
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)

[TpaBunbnsiil otBeT: I, B, b, A

Komnerennuu (uaaukaropsl): YK-1, OIIK-3

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®

[)z(x;y) = y/x

[TpaBunbnsiii otBeT: b, I, B, A

Komnerennuu (uaaukaropsl): YK-1, OIIK-3

3aaHusl OTKPHITOrO THUIIA

BaHaHlflﬂ OTKPLITOI0O THUIIA HA TOIIOJIHCHHUE

1. HannmuTe npomnyIieHHoe ¢a0Bo (CII0BOCOYETAHHE).

R
JIByX HEHYJIEBBIX BEKTOPOB d M b — 3TO 4UCII0, PABHOE
IIPOU3BEICHUIO JUIUH 3TUX BEKTOPOB HA KOCUHYC YIJIa MEXKIY HUMM.
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[IpaBWIBHBIN OTBET: CKAJIIPHOE MTPOU3BEICHUE.
Komnerennmu (uaaukatopsl): YK-1, OITK-3

2. Hanummre npoIynieHHoe CII0BO (CIOBOCOYETAHUE).
— YIHOPSIIOYEHHBI HAOOp BEKTOPOB B BEKTOPHOM
IPOCTPAHCTBE, TAaKOW, YTO JIFOOOW BEKTOpP 3TOr0 IPOCTPAHCTBA MOXET OBITH
eIMHCTBEHHBIM 00Pa30M MpPEACTaBICH B BUJAE JIMHEHHOW KOMOMHALIUK BEKTOPOB M3
ATOTO Habopa.

[TpaBwiIbHBIN OTBET: Oa3ucC.

Komnerennuu (uaaukaropsl): YK-1, OTIK-3

3. HanumuTe npomnyuieHHoe CI0BO (CJI0BOCOYETAHUE).
— 3TO TEOMETPUYECKOE MECTO TOYEK, I KOTOPBIX CyMMa
paccTosHU 10 ByX (PUKCUPOBAHHBIX Touek F; M F,, uMEeHyeMbIX (PoKycamu, €CTh
BEJIMYMHA MOCTOSTHHAS.

[IpaBUIIBHBIN OTBET: IUIUIIC.

Komnerenmuu (uaaukaropsr): YK-1, OTIK-3

4. Hanumure nponyueHHoe CJI0BO (CIOBOCOUETAHUE).
— TMpeaen OTHOLIEHWS MpUpAlleHUs (QYHKUUU K
IpUpAIICHUIO €€ apryMeHTa IpHU CTPEMJICHUH MPUPALICHHs apryMeHTa K HyIo (pu
YCJIOBHHM, YTO TAKOU MPEEN CYIIECTBYET).

[IpaBUnBHBIN OTBET: MPOU3BOIHAS; MPOU3BOAHAS (PYHKIUH.

Komnerenmuu (uaaukaropsl): YK-1, OIIK-3

5. HanummTe nponyiieHHoe CI0BO (CI0BOCOUETAHUE).

Onpenenurens KBaApaTHOM MaTpHULbl paBEH CYMME IPOU3BEICHUN 3JIEMEHTOB
m000# cTpokHu (cToOIA) HA UX .

[IpaBunbHBIN OTBET: anredOpanveckue JOMOTHEHUS.

Komnerenunu (naaukatopsl): YK-1, OITK-3

6. Hanumure nponyeHHoe coBO (CIIOBOCOYETAHNUE).
dbyskiuu f B TOuke M — 3TO BEKTOp, KOOPAMHATAMU
KOTOPOTO SIBJISIFOTCS 3HAUEHHUS YACTHBIX TPOU3BOJHBIX B 3TOM TOUKE.

[IpaBuibHBIN OTBET: IPAJUECHT.

Komnerenmuu (uaaukaropsl): YK-1, OIIK-3

7. Hanummute mpoImyieHHOe CJI0BO (CJIOBOCOYETAHUE).
— 3TO TMpenen OTHOIICHUS TNpUpaIeHus (QyHKIUU
HECKOJIBKMX TEPEMEHHBIX 10 BBIOPAHHOW MEPEMEHHOM K MPUPALICHUIO 3TOU
NIEPEMEHHOM, TPU CTPEMIIEHHH 3TOTO MPUPAILECHHS K HYIIO.

IIpaBUIBHBIN OTBET: YaCTHAS MPOU3BOIHAS.

Komnerennnu (uaaukatopsl): YK-1, OITK-3




8. HarmuimTe npormymeHHoe CIOBO (CIOBOCOYETAHHUE).
s Gyskuun f(x) — 9To Takas (YHKIHS, TPOU3BOIHAS

KOTOpOii paBHa f (X).
[TpaBWIIBHBII OTBET: IEpBOOOpa3HAs.
Komnerennuu (uaaukaropsl): YK-1, OTIK-3

9. HannmuTe nponyieHHoe ¢I0BO (CII0BOCOYETAHHE).

NHTterpan Ha3bIBaeTCA , €CIIA BBINIOJHACTCA 0 KpanHEN
Mepe OJIHO U3 CIEAYIOIUX YclIoBHil: 1) 00macTh HMHTErPUPOBAHUS SIBISETCS
OeCKOHEYHOM; 2) TONBIHTErpadbHas (QPYHKIUS SBISETCS HEOTPAaHUYCHHON B
OKPECTHOCTH HEKOTOPBIX TOYEK 00JACTH MHTETPUPOBAHMUSL.

[IpaBWIBHBIN OTBET: HECOOCTBEHHBIM.

Komnerenmuu (uaaukaropsr): YK-1, OTIK-3

10. HanmummmTe npomnyiieHHoe CI0BO (CIOBOCOYETAHUE).
— ypaBHEHHUE, KOTOPOE MTOMUMO (YHKIIMH COIEPKUT €&

MIPOU3BOHBIE.
[IpaBunbHbIi 0TBET: qUddepeHnnanTbHoe ypaBHEHHE.
Komnerenumu (uaaukatopsl): YK-1, OITK-3

3ajaHus OTKPBITOr0 THIIA C KPATKUM CBOOOIHBIM OTBETOM

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

[IpaBMIbHBIN OTBET: —2X Sin X2,

Komnerenmuu (uanukaropsr): YK-1, OTIK-3

2. Haiitu npomexyTok Bospactanus Qynkuuu y(x) =1—x? (Omsem
3anuwiume 8 uoe UHmMepsala)

[TpaBuabHEIH oTBET: (—0; 0).

Komnerenunu (naaukatopsl): YK-1, OITK-3

3. Haiitu momaas TpeyrojibHUKA, 3aIaHHOTO KOOPIWHATAMU CBOMX BEPIIHH
A(0;0;0), B(1;0;0), C(0;2;0) (Omeem 3anuwume 6 uoe wucia)

[IpaBunbHBIM OTBET: 1.

Komnerenunu (naaukatopsl): YK-1, OITK-3

4. Haiitu HaubGonbluee 3HadeHune Qynkumu y(x) = x2 —2x — 1 Ha orpeske
[—1; 1] (Omsem 3anuwume 6 6ude uucna)

[IpaBusnbHbBIN OTBET: 2.

Komnerenunu (naaukatopsl): YK-1, OITK-3



5. Haittu cymmy abcnuce Touek pa3pbiBa PyHKIINU:
x’4+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omeem 3anuwiume 8 ude 4ucia)
[TpaBunbHbIi OTBET: 1.
Komnerennnu (uaaukatopsl): YK-1, OITK-3

6. C mnoMOIIbI0 ONpEAENEHHOTO HHTErpajia HaWTH IUIOMAgs (UTYPHI,
orpanudeHHoON muHusaMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 sude uucia)

[IpaBunbHBIM OTBET: 1.

Komnerenumu (uaaukatopsl): YK-1, OITK-3

7. C 1NOMOIIBIO OINPEACIICHHOTO MHTErpaja HalTH I[omaas (uUrypsl,
orpanuuenHor auHMAMH {y = 0;y = 1/2;x = +1} (Omeem s3anuwume 6 6uoe
yucaa)

[IpaBunbHBIM OTBET: 1.

Komnerenumu (uaaukatopsl): YK-1, OITK-3

8. C mnoMOILIpI0 ONpeNeseHHOr0 MHTerpajia HaWTh IUlom@aib (QUrypsl,
orpaHndeHHoi muauaMu {y = 3x%;y = 0;x = 1} (Omeem 3anuwume 6 éude wucia)

[IpaBunbHBIM OTBET: 1.

Kommnerenmuu (uanukaropsr): YK-1, OTIK-3

9. Haiiti obiee pemienne muddepeHnanisHoro ypasueHust y' = x  (Omeem
3anuwiume 8 gude yHKyuu)
2

o X
[IpaBunbHBIN OTBET: 5t C.

Komnerennuu (uaaukaropsl): YK-1, OIIK-3

10. Haittu oG1uee pemrenue quddepenipansHoro ypasaenus y'' — 3y’ + 2y =
0 (Omeem 3anuwume 6 suode gynxkyuu)

[IpaBunbHbIi oTBET: C;e* + C,e?*.

Komnerennuu (uaaukaropsl): YK-1, OIIK-3

3ajaHusA OTKPBHITOIO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Pemnth 3aaqy, ucnomn3yst MeToAbl AU depeHnaabHOT0 HCUUCTCHUS:

Teno maccoit my = 3000 kr magaet ¢ BoicoTbl H = 1280 M MeTpoB U TepsieT
Maccy  (CropaeT) TpPOMOPIIMOHAIBHO  BpemMeHu  maaenws.  Koaddumment
npornopruonanbHoctd k = 100 kr/c. Cuutas, yTo HavaiabHask CKOpocTh vy = 0 M/c,
yckopenue g = 10 M/c?, HaliTu Bpems majgeHusi, IIPU KOTOPOM TeNlo OyleT MMETh
HaUOOJBITYI0 KUHETUYECKYIO SHEPTHIO.
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IIpuBecTH pacHIMPEHHOE PELICHUE.

Bpewms Boimonnenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. IIpumem, 4TO TENO ABIAETCS MATEPUANBHOM TOYKOW. Torma KMHETHYECKas
SHEPrusl MaTepUAILHON TOUYKU OyAEeT BHIYMCISATHCS MO Takoi (hopmyre:
m - v?

2

VYuuteiBas, YTO Macca Tella IPU JBWKEHUU IIEPEMEHHA, OIPEIEIUM
3aBUCUMOCTb MAacChl MAJAOLIET0 Tejla OT BpeMEeHU. Tak Kak Telo Cropaer
IPONOPLMOHAIEHO BPEMEHU IMaJIEHUs, €T0 Macca YMEHbIIAETCS, U (PyHKUUS IPUMET
TAaKOW BHJI:

m(t)=my—k-t
DyHKIHS CKOPOCTD TejIa OT BPEMCHH TTaJICHUS:
v(t)=vy+g-t
[Monydaem (pyHKIIHNIO KHHETHYECKON SHEPTUH Tejla OT BPEMEHH MMaCHHUS:

1
E@)=50mo—k-)(vo+g- t)?

1
E(t) = 5(3000 —100-t)(0+10-t)? = 5000(30 - t? —t3)

2. OnpenensieM Bpems t,,—o NaJeHUs Tejla IO TOr0O MOMEHTa, KaK €ro macca
CTaHET paBHA HYJIO:
m(t)=my—k-t=3000—100t =0 = t,,—o = 30 cek
3. Onpenensem BpeMs toron NAJACHUS TENA 10 CTOJIKHOBEHHUS C 3€MJICH:

-t
H=v0-t+gT=> 1280 = 5 t? = tepomu = 16 ceK

4., Haxoaum BpeMmsl MajCHUs, TPU KOTOPOM TeJO OyIeT MMETh HanOOJbIIYFO
KAHETHYECKYIO JHEPrui0, Kak HambOombiiee 3HaueHue ¢ynkuuu E(t) = 5000(30 -
t?2 — t3) na orpeske t € [0; 16]

Haxoaum BHYyTpeHHHE KPUTHYCCKUE TOUKH:

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

Haxoaum HauOonbliiee 3HadeHWe (YHKIMKM Ha TPaHUIAX OTpPe3Ka U BO
BHYTPCHHHUX KPUTHYECKHUX TOUYKAX:

t 0 16

E(t) 0 5000(30-16% — 163)
OTtBeT: Bpemsl MajCHHs, NMPUH KOTOPOM TEIO OyaeT HMETh HaWOOJBIIYFO
KMHETHYECKYIO 3Hepruto t = 16 cek.

Kputepuu orieHuBaHwMS:

— moctpoenue ¢yukiuun E(t) KUHETHYECKOW SHEPrHMHM Tejda OT BPEMEHHU
naJICHUs;

— ompejiecHUe BpeMEHH MaIeHus Tejla J0 TOr0 MOMEHTa, KaK €ro Macca CTaHeT
paBHa HYIIO;

— onpejiesiCHHe BPEMEHH MaCHHs TeJa 0 CTOJIKHOBEHHS C 3€MIICH;
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— HaxOXKJeHne HamOospmiero 3HadeHus ¢yHkuun FE(t) Ha oTpeske,
ONpeIeICHHOM BPEMEHEM TaJICHUS JieJia IO CTOJIKHOBEHUS C 3eMIIei
Komnerennmu (uaaukatopsl): YK-1, OITK-3

2. Pemuth 3a1aqy, UCIIONIB3YSI METOMIBI HHTETPATbHOTO UCUNCIICHHUS

[{unuHIpUYecKuii pe3epByap C BBICOTOM 6 M M JUAMETPOM OCHOBaHUS
4 M HamoJTHEH BOMIOH. 3a Kakoe BpeMsl BOJIa BBITEUET M3 HETO Uyepe3 KPyIiioe OTBEPCTHE
paamyca 1/12 M, cnenanHoe B THE pe3epByapa’?

(CnpaBounass wHQOpPMAIHA: CKOPOCTh HWCTEUYCHHUS JKUAKOCTH IO 3aKOHY
bepnymnnu Beipaxkaercsa popmynoit V = o,/2gx, npuuem nms Boasl o = 0,6)

[IpuBecTu pacIMpEeHHOE PEIICHHE.

Bpewms BoinonHenus — 30 MuH.

Oxunaemblil pe3yabTar:

1. ITycTe yepe3 t cek mociie UCTEUECHUS BOAbI YPOBEHb OCTABIIEHCS BOJBI B
pesepByape ObLIT paBeH X M, a 3a BpeMs dt CeK MOHU3WICSA Ha dX M. BBIYUCIUM 00BhEM
BOJIbI, BBITEKAIONINI 32 3TOT OECKOHEYHO MaJIbI MPOMEXYTOK BpeMEHU dt, TBYMs
croco0aMu:

1 cn.) Obsem dW paBeH 00beMy HHIWHIAPUUYECKOTO CJOS BBICOTOM dX U
paanycoM OCHOBaHHS 7' = 2 M.

dW = mr?dx

2 cm.) O6bem dW paBeH 00beMy IWIIMHIIpPA, OCHOBAHUEM KOTOPOTO CITYXKHT
OoTBepcTHE B JAHE pe3epByapa p = 1/12 M, a Beicota paBHa Vdt, tme V — ckopocTh
TEUCHUS BOJIBI:

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

[IpupaBHMBaEM NOJIyYECHHBIE BBIPAKEHUS

mridx = 0,6mp?,/2gxdt

2dx
dt = ,rae x € [0; 6]

0,6p? ,/ZQx

2. laTerpupyeM ypaBHEHHE, MTOJIy4aeM BPEMsI UCTCUCHUS BOJbI
6

[Tonyuaem

2 [2gx 0,6;)2\/50 Vx  0,6p2,/2g A, = \/_ p?

3. IloxcrasisieM HCXOAHBIE JAHHBIE, ITOyYaeM

t = 1062 cex = 17,7 MuH

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

Kpurepuu onenuBanus:

— TMOCTPOEHUE MAaTeMaTUYeCKOM MOJEIM MpoLecca HUCTEUYEHHUs BOABI W3
pe3epByapa;

— UHTETPUPOBAHME MTOITYYEHHOTO YPaBHEHUS;

— HAXOXKICHHUE BPEMEHM BBITEKaHUs BOJbI W3 pPE3EpByapa 4YeEpe3 Kpymioe
OTBEPCTHE, CACIAHHOE B JHE pe3epByapa

6
t_j rdx rédx dx rédx 6 r?
0,6p
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Komnerenumu (uaaukatopsl): YK-1, OITK-3
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