KoMIjieKT 011eHOYHBIX MATCPHAJIOB MO THUCIUIIJIMHE
«MareMaTruka»

3aganust 3aKpPHITOrO THUIA

3amanust 3aKpBITOTO THIIA HA BbIOOP NPABWJILHOIO OTBETA

1. BeibepuTe OnvMH NPABUIIBHBIA OTBET
BpraucinTe onpeaenuTens:
|1 2
3 4

A) -2

b)O

B) =5

N3

[IpaBunbHBIM OTBET: A
Komnerenumu (maaukaropst ). OITK-1

2. BriGepuTe OMH MPaBUIIbHBII OTBET

BBIYKCITHTE CKAIPHOE NPOM3BEIECHHE d * b BEKTOPOB:
d(1;2;3); b(—1;0;0)

A)3

b)O

B) -1

43

IIpaBunbHbIl OTBET: B

Komnerenumu (maaukaropst ). OITK-1

3. BeiOepuTe OIMH MPABUIIBbHBIA OTBET

BeruncnmTe npou3BonHy 0 QyHKIMH B TOUke X = O:
y() =J1+x?

A)—23

b)O

B) =5

N3

IIpaBuibHbIA OTBET: b

Komnerenumu (maaukaropst ). OITK-1

4. BeiOepuTe OIMH MPABUIIbHBII OTBET
Beruncnute npeaen QyHKIMH:

1
lim (1 + —)
n—co n

n



A) -1

b)O

B)m

MNe

[IpaBusnibHbIi OTBET: [

Komnerenumu (maaukaropst ). OITK-1

5. BeiOGepute OIMH NPaBHIBHBIA OTBET
Heonpenenennsrii uaterpan [ x3dx pasen:

2

A)=+cC
B)3x3+C

x3
B) St C

x4-
I —t C
[TpaBusnibHbIi OTBET: [
Komnerenumu (maaukaropst ). OITK-1

6. BeiOepuTe OMH MPABUIIbHBIA OTBET
Heonpenenennsrii uaterpan [ 2*dx papen:
A)2*-In2+C

3
B)=+C

[IpaBusnbHbIN OTBET: B
Komnerenumu (maaukaropst ). OITK-1

7. BeiOepUTE OMH MPABUIIBLHBIA OTBET
dx

a?+x?

Heonpenenenuelii naterpan [

1 a
A) - ;larctg -t C
b) e +C

X
B)lz- arctg—+ C
X

Ii);' tg:;-+ C
IIpaBunbHbI OTBET: B
Komnerenumu (maaukaropst ). OITK-1

paBeH:

8. BBI6epI/ITe OJI1H HpaBI/IJIBHHﬁ OTBCT
dx

aZ—x2

Heonpenenenusiii uaterpan [

A) arcsing +C

paBeH:



b) arccos% +C
1

B) — \/az_ﬂaz +C

I') arcsin -t C

[IpaBunbHBIM OTBET: A

Komnerenumu (maaukaropst ). OITK-1

9. BeiOepuTe OIMH MPABUIIBLHBIA OTBET

Kakoii u3 ykazaHHbIXx mnpu3HakoB HENpumMeHum A uCClIeqOBaHWS Ha
CXOAMMOCTb HEOTPULIATENBHBIX PAIOB?

A) MHTETPAJIbHBIN MPU3HAK

b) mpusnak Koum

B) npusnak lanamGepa

I') mpusnaxk JleliOnnna

[IpaBunbHEIN OTBET: [

Komnerenumu (maaukaropst ). OITK-1

10. Beibepure 0a1H MpaBUIIbHBINA OTBET

Kakoii wm3 yKa3zaHHBIX NOPHU3HAKOB TMPUMEHSIETCS JUIS MCCICAOBAHUS HA
CXOAMMOCTb 3HAKOUEPETY FOLLMXCS PAIOB?

A) MHTETrPAJIbHBIN MPU3HAK

b) npusnak Komu

B) npusnak lamamGepa

I') mpusnak JleliOnnna

[TpaBusibHbIi OTBET: [

Komnerenumu (maaukaropst ). OITK-1

11. BeiGepuTe OAMH MPABUIIbHBII OTBET
Kaxo¥i u3 psaaoB sSBISETCA CXOAAIUMCS?

A)1+§+1§+---+(§)n_1+---

B)1—§+§+---+(—§)n_1 T

B)l—14+1—1+ -+ ()" 1+
10 20 10n

MN—+— —_—
1001 = 2002 1000n+1
[IpaBusnbHbIi OTBET: b

Komnerenumu (maaukaropst ). OIK-1

12. Beibepure 0a1H MPaBUIIbHBINA OTBET

Ecmm pagryc ¢XOOMMOCTH JUIsl CTETIEHHOTO pana R > 0, TO 3TOT psia CXOauTCs
HAa UHTEPBAJIE

A) (O;R)

B) (-R;R)

B) (0; o)


















Komnerenumu (maaukaropst ). OITK-1

3amanust  3aKpLITOr0  THNA  HAa  YCTAHOBJICHHE  NPABHJILHOI
MOCJ1e10BATEeIbHOCTH

1. Pacnono;xute onpeaenuTeny B MOPSIKE BO3PACTAHUS:

1 2 3
A1 2 3
3 2 1
10 0
Bylo 1 0
0 0 1
1 00
B)y[o -1 0
0 0 1
1 2 3
Dio 2 3
0 0 3

[IpaBunbhelii otBeT: B, A, b, I’
Komnerenumu (maaukaropst ). OITK-1

2. Pacnonoyxute BEKTOPBI B MOPSIKE BO3PACTAHUS UX UTHHBIL:
A)(1;0;0)

B)(1;1;1)

B) (3;4)

') (100)

[TpaBunswhelii oteeT. I, B, b, A

Komnerenumu (maaukaropst ). OITK-1

3. Pacnionoskute npenensl B NOPAAKE YObIBAHUS UX 3HAYCHHIA:

. 2x2—4
A) lim —
X—00 X4—Xx—2

. sinx
b) lim
x—0 X
: x+1\*
B) lim (—)
X—C0 X
5
. x>+x+1
I lim ————
x—co 10x*—x—2
[TpaBunbhelii oteeT. I, B, A, b

Komnerenumu (maaukaropst ). OITK-1

4. Pacmonoxxute OOBEMBI TMMAPAJUICICIHUIEAOB, TMOCTPOCHHBIX HA BEKTOpaX
ab, C, B TIOPSJIKE BO3PACTAHMS:
AYd(1 0 0),b(0 1 0),80 0 1)
B)da(1 0 0),b3 0 4),20 6 8)
9



B)d(1 0 0),b(0 3 4),é(6 8 0)

Nat o 1),b(10 0 1),8(-10 0 1)
[TpaBunwhelii otBeT. I, A, b, B
Komnerenumu (maaukaropst ). OITK-1

5. Pacniono:kute onpenencHHble HHTErpasibl B MOPSAIKE BO3PACTAHHUS
1
2
A) [, x*dx

B) y ——dx

B) [ dx

) fol 3e*dx

[IpaBuneHelii otBeT: A, B, b, I’
Komnerenumu (maaukaropst ). OITK-1

6. Pacnonoxxure nuphepeHINATbHBIE YPABHEHUS B TIOPSAKE BO3PACTAHUS UX
NOPSIKA:
d
A) 2 =x
4
a?y | dSy _ dy
b) dx? t dx5 ~ dx
B)y"+y' =0
Dxy" —y =y°
[TpaBunbhelii otBeT. A, B, I, b
Komnerenumu (maaukaropst ). OIK-1

7. Pacnonokute z(x, = 1;yo = 1) B mopsiJKe BO3pacTaHus UX 3HAUCHHUIA:
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)

[TpaBuneheiii otBeT: 1, B, b, A

Komnerenumu (maaukaropst ). OITK-1

8. Pacnonoxure zy(x, = 1; ¥, = 1) B HOpsiiKe BO3paCTaHHMS:
A) z(x;y) = 5x + 3y?

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

B) z(x;y) = 2xy°

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

[TpaBunehelii otBeT: b, [, B, A

Komnerenumu (maaukaropst ). OITK-1

9. Pacnionoxxure psizibl B OPAIKE BO3PACTAHUS UX BTOPBIX YWICHOB:
A) Xp=a(@n+1)

10



w 1
B) Zn=1§
o 1
B) Xn=155—

w 5
F) Zn=1 n+1
[IpaBunehelii otBeT: B, b, A, I’

Komnerenumu (maaukaropst ). OITK-1

10. Pacnonoxure CTENCHHBIC PSAbl B MOPSAJIKE BO3PACTAHUS MX PaaUyCOB
YJICHOB:

AT o=
- +2)"
B) Yoo &2

x.zn—l

B) Xnzox"

[) Xn=o Sx™

[TpaBuneheiii otBeT: 1, B, b, A
Komnerenumu (maaukaropst ). OITK-1

11. Pacmoyio>kuTe MHTErPaJIbl B MOPSIIKE YOBIBAHHS UX 3HAYCHUI:
1 1

A) Jy dx [ dy
1

B) [ dx [, dy
1 x?

B) J, dx [y dy

1 1
D) [, dx [ dy

[TpaBunwhelii otBeT. I, A, b, B
Komnerenumu (maaukaropst ). OITK-1

12. Pacnionoxure psapl B MOPSIAKE BO3PACTAHUS UX CYMM:
1
A) T8y
2
B) o=
4
B)Yo o
3
N Ye o=
[TpaBunbhelii otBeT: A, b, I, B
Komnerenumu (maaukaropsl ). OITK-1

3agaHus OTKPBHITOrO THIIA

BaI[aHI/Iﬂ OTKPLITOI'0 THIIA HA A0IIOJITHCHHE

1. Hanuimre nponymeHHoe ¢I0BO (CIOBOCOUETAHUE).
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JIByX HEHYJIEBBIX BEKTOPOB d H b —510 YHCII0, PABHOE
NPOU3BEICHUIO AJIMH 3TUX BEKTOPOB HA KOCHHYC YIVla MEKIY HUMMU.

[TpaBuyIbHBIN OTBET: CKAISIPHOE MPOU3BEIACHHE.

Komnerenumu (mamukaropst ). OITK-1

2. Hanummre nponymeHHoe ¢I0BO (CTOBOCOUETAHUE ).
yIOPSIOYECHHbIH HA0Op BEKTOPOB B BEKTOPHOM
OPOCTPAHCTBE, TAKOHM, YTO JOOOH BEKTOP ATOr0 MPOCTPAHCTBA MOXKET OBITh
€IMHCTBEHHBIM 00pa3oM MPEACTABJICH B BUJAEC JUHEHHONW KOMOWHAIIMM BEKTOPOB U3
3TOro Habopa.

[TpaBunbHBII OTBET: Oa3MC.

Komnerenumu (maaukaropst ). OIK-1

3. HanumuTe nponymeHHoe CI0BO (CII0OBOCOYECTAHUE).
— 3TO TEOMETPAYECKOE MECTO TOUEK, JJII KOTOPBIX CyMMa
paccTosiHAi 10 ABYX (PMKCUPOBAHHBIX TOUEK F; W F,, IMeHyeMbIX (POKYCAMH, €CTh
BEJIMYMHA TOCTOSTHHAS.

[IpaBUIIBHBII OTBET: AILTHUIIC.

Komnerenumu (mamukaropsr). OITK-1

4. Hanummre nponymeHHOe CI0BO (CTOBOCOUYETAHUE).
— TMpeneNl OTHOUICHUs mpupauieHus QYHKIUU K
NPUPALICHUIO €€ apTYMEHTa MPU CTPEMIICHUM MPUPALICHUS apryMeHTa K HyJt0 (pu
YCIIOBHMH, YTO TAKOH MPEAEN CYIECTBYET).

[TpaBUbHBIA OTBET: MPOU3BOAHAS; MPOU3BOAHAS (QYHKIIUH.

Komnerenumu (maaukaropst ). OITK-1

5. Hanumure mponyieHHoe CIOBO (CIOBOCOUYETAHME).

Onpeaenurtenb KBaJPaTHONH MaTPULIbl PABEH CyMME MPOU3BEICHUNA JIEMEHTOB
100011 cTpokH (cToN011a) HA UX

[TpaBUnbHBIH OTBET: aAreOpanvyecKue A0MOTHEHUS.

Komnerenumu (maaukaropst ). OITK-1

6. Hanumure nponymeHHoe ¢I0BO (CII0BOCOYECTAHUE).
GyHKIMKU [ B TOUke M — 3TO BEKTOP, KOOPAUHATAMU
KOTOPOTO SIBJISIFOTCSL 3HAYECHUSI YACTHBIX TPOU3BOAHBIX B 3TOH TOYKE.

[TpaBuiIbHBIA OTBET: TPAJAMECHT.

Komnerenumu (maaukaropst ). OITK-1

7. Hanuimre nponymeHHOoe CI0BO (CIOBOCOUETAHUE ).
— 3TO Mpeaen OTHOWICHUS MpUpaunicHus (yHKLHAA
HECKOJIbKAX TIEPEMEHHBIX TO BBIOPAHHOW NEPEMEHHON K NPHUPALICHHUIO STON
[IEPEMEHHOMN, ITPU CTPEMIIEHUH 3TOTO MTPUPALIEHUS K HYIIIO.

IIpaBuibHBIA OTBET: YacTHAs MPOU3BOIHAS.

12



Komnerenumu (maaukaropst ). OITK-1

8. HanuimuTe nponyieHHOE CIOBO (CIOBOCOYETAHME).
st pyHkouu f(x) — 5T0 Takas (DYHKIMS, TPOM3BOTHAS

KOTOpO# paBHa f(x).
[TpaBuUbHBII OTBET: TEpBOOOpA3HASI.
Komnerenumu (maaukaropst ). OITK-1

9. Hanuimre nponymeHHOe CI0BO (CIOBOCOUETAHUE).

HuTerpan HasbiBacTcA , €CJI BBITIOIHAECTCA IO KpaiHEn
MEpPE OAHO W3 CICAYIOMUX YCIoBHM: 1) 00macTb WHTErPUPOBAHUS SIBISETCS
OCCKOHEUHOM, 2) mOAbIHTErpajibHAs (YHKLUMS SBISETCS HEOTPAHUUYCHHOH B
OKPECTHOCTH HEKOTOPBIX TOYEK 00IACTH UHTETPUPOBAHMS.

[TpaBuiIbHBII OTBET: HECOOCTBEHHBIM.

Komnerenumu (maaukaropst ). OITK-1

10. HanmoiuTe mpomnyImeHHoe CIIOBO (CIOBOCOYECTAHHUE).
— YPaBHEHUE, KOTOPOE MOMUMO (PYHKIIMU COACPKUT €€

POU3BOIHBIE.
[TpaBuibHBIN OTBET: MUPPEPEHINATBHOE YPABHEHUE.
Komnerenumu (maaukaropst ). OITK-1

11. Hanummre nponymeHHOe CI0BO (CTOBOCOUETAHUE).
— 3TO IPEAE MOCIEA0BATENPHOCTH €0 YaCTUYHBIX
CYMM, €CJIM 3TOT MPEIEIT CYLIECTBYET.

[TpaBUIBHBIH OTBET: CyMMa YMCJIOBOTO psija.

Komnerenumu (maaukaropst ). OITK-1

12. HanumuTe nponymeHHOE CIOBO (CIIOBOCOUETAHUE).

Ecnu yncnoBoif psa cXOauTCs, TO MPEAes ero 00IIEro YieHa paBeH
IIpaBUIIBHBIN OTBET: HYIIIO.

Komnerenumu (maaukaropst ). OITK-1

13. HannmmTe mpomnyIeHHOE CIIOBO (CIOBOCOYECTAHHUE).
— YaCTHBIA ciydai psaga Teinopa, rae Todka pasyioKeHUs

PaBHA HYJIIO.
[IpaBunbHbIN 0TBET: P Makiiopena.
Komnerenumu (maaukaropst ). OITK-1

14. HannomTe mpomnyIeHHOE CIIOBO (CIOBOCOYECTAHHUE).
— 3T0 00OOLICHHUE TOHATHS ONMPEACTEHHOIO WHTErpajia Juis
(GyHKIMM IBYX MEPEMEHHBIX, 3aJaHHOM Kak Zz = f (X, V).

IIpaBuIIBHBIN OTBET: ABOMHON MHTErPaJL.

Komnerenumu (maaukaropst ). OIK-1
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15. Hanumute nponymeHHOE CIOBO (CIIOBOCOYETAHUE).

['eoMeTpHYECKHMIA CMBICT JBOMHOTO HWHTETpaia 3aKIO4acTCs B TOM, YTO
BEJIMYMHA  JIBOMHOrO WHTErpaja OT  HEOTPHUIATENIbHOW  (PYHKUMM  paBHA
LWJIAH IPAYECKOTO TEIA.

[TpaBunbHBIA OTBET: OOBEMY.
Komnerenumu (maaukaropst ). OITK-1

3ajaHus OTKPBITOIO THIA ¢ KPATKUM CBOOOJAHBIM OTBETOM

1. Ilpomssoanas Qynkmms y(x) = cos(x?) paena ... (Omsem sanuwume 6
suoe yHrxyuu)

ITpaBrIIbHBIN OTBET: —2X sin x2.

Komnerenumu (maaukaropst ). OITK-1

2. Haiitu mnpomexyTok Bo3pacTanus ¢ynkumu y(x) = 1—x? (Omeem
3anuuiume 8 Guoe UHMepead)

[TpaBunbHbIA 0TBET: (—00; 0).

Komnerenumu (maaukaropst ). OITK-1

3. Haiitu momanp TPEeyrojibHUKA, 3aJaHHOTO KOOPAMHATAMHM CBOMX BEPIIMH
A(0;0;0), B(1;0;0), C(0; 2;0) (Omsem 3anumiume 6 guoe yucia)

[IpaBunbHEI OTBET: 1.

Komnerenumu (maaukaropst ). OIK-1

4. Haiitm mamGonmbmiee 3Hauenue Qynkmmu y(x) = x2 —2x — 1 Ha oTpe3ke
[—1; 1] (Omeem sanuuume 6 suoe yucia)

[IpaBUnbHEILA OTBET: 2.

Komnerenumu (maaukaropst ). OITK-1

5. Haiitu cymmy abciucc ToYEK pa3pbiBa (PyHKIIMH:
x> +1,x<0
f(x)=<1cosx,0<x<1
x> —1,x>1
(Omeem 3anuuitume 6 6uoe 4yucia)
[TpaBunbHEIA OTBET: 1.
Komnerenumu (maaukaropst ). OITK-1

6. C DNOMOIIBIO ONPEACIIEHHOTO WHTErpaia HaTh momans (Urypsl,
orpaHuyeHHON uHuIMU {y = 0; y = 2x; x = 1} (Omsem 3anuwume 6 suoe yucia)

[IpaBunbHEI OTBET: 1.

Komnerenumu (maaukaropst ). OIK-1
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7. C TOMOIIBIO OMNPEACIIEHHOTO WHTErpajia Haith miomans (Urypsl,
orpaHnueHHON JuHuUAMH {y = 0;y = 1/2;x = 1} (Omseem szanuwume 6 suoe
yucia)

[IpaBunbHebI OTBET: 1.

Komnerenumu (maaukaropst ). OITK-1

8. C mnoMOWEBI ONPEACNTEHHOrO WHTErpajla HAWTWM TUIOIAas (UIyPHI,
orpannueHHOl uauaME {y = 3x%;y = 0; x = 1} (Omeem 3anuwume 6 6uoe yucia)

[IpaBunbHEbI OTBET: 1.

Komnerenumu (maaukaropst ). OITK-1

9. Haiiti oOmiee pemenue nuddepeHnnaibHoro ypapaenus y' = x (Omesem
3anuuiume 8 guoe Qynxkyuu)
2

o x
[IpaBUIIBHBIA OTBET: 5t C.

Komnerenumu (maaukaropst ). OITK-1

10. Haittu oOriiee perienue muddepeHnuansHoro ypasHenus y'' — 3y’ + 2y =
0 (Omeem 3anuuiume 6 suoe hynkyuu)

[IpaBunbHbIi OTBET: Cie* + C,e?*.

Komnerenumu (maaukaropst ). OITK-1

I11. C mnoMOWBK KAaKAX JOCTATOYHBIX MPHU3ZHAKOB MOXKHO ONPEIACIIHUTH
CXOAMMOCTbh 3HAKOMOJOKUTENIBHBIX YHACIOBBIX PSOB ([lepevuciums HaUMEHOBAHUS
NPUZHAKOB)

[TpaBuyibHBIA OTBET: MPU3HAKH CPABHEHWS, MHTETPAIbHBIN mpu3Hak Komm,
pamukaneHbId pu3Hak Koy, npusHak [lanamoepa.

Komnerenumn (maaukaropst ). OIK-1

12. C noMOWBH KAKOr0 NPU3HAKA MOXKHO ONPEACIHUTH CXOAUMOCTD
3HAKOUEPEMY FOLIMXCS YUCIIOBBIX PIIOB (VKa3ams HAuMeHO8AHUE NPUSHAKA)

[TpaBunbHBIA OTBET: TpHU3HAK JIeHOHMLIA.

Komnerenumu (maaukaropst ). OITK-1

13. PaznokeHreM Kakoil (YHKIMU SIBISETCS CICAyOUMA psan MakiopeHa:
x , x2 x™
1+ ottt ot (Omeem 3anuutume 6 suoe y = f(x))

[TpaBWIIBHEIN OTBET: Y = e,
Komnerenumu (maaukaropst ). OIK-1

14. PaznoxkeHreM Kakoil (YHKIMU SIBISETCS Cleayroumil psa MakiopeHa:
x x3 x5 (_1)n+1x2n—1
oottt e + -+ (Omsem 3anuuiume 6 uoe y = f(x))
IIpaBuibHBIN OTBET: Y = Sin x.

Komnerenumu (maaukaropst ). OIK-1
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15. PaznokeHueM Kakoi (DYHKIUU SIBJISIETCS CIEAYIOMMA psa MakinopeHa:
x2 x4 (_1)nx2n
l-——+—++—
20 4 (2n)!
IIpaBUIIBHBIN OTBET: Y = COS X.
Komnerenumu (maaukaropst ). OITK-1

+ -+ (Omesem sanuuume 6 suoe y = f(x))

3amanust OTKPBHITOTO THIIA € PA3BEPHYTHIM OTBETOM

1. Pemmts 3anady, ncnosnb3yst METOIbl TU((HEPEHIMATTEHOTO UCUHACTIEHH S

Teno maccoit my = 3000 kr nagaer ¢ BeicoTel H = 1280 M METpPOB U TepseT
Maccy  (Cropaer) MOpONMOPIHUOHAIIBHO  BpeMeHu  mnaacHus.  KoadduuueHt
nponopiroHaibHOCTH k = 100 kr/c. Cuntas, 4To HavanbHas CKOpocTh vy = 0 M/c,
yckopenne g = 10 M/c?, malitm BpeMsi mafeHus, IPU KOTOPOM TENO OyAeT MMETh
HauOOJIBIIY K0 KHHETHYECKYHO SHEPTHUIO.

IIpuBecTr pacliipeHHOE PELICHUE.

Bpewms BeinmonHeHus: — 30 MUH.

Oxu1acMblid PE3YIIBTAT:

1. ITpumemM, 9TO TENO SIBISECTCA MAarcprajibHOM TOUKOH. Toraa KMHETHYECKas
SHEPrusl MaTePUAIBHOMN TOUKH OyJET BBIUYMCIIATHCA MO TaKOH GopmyIie:
g v?

2

YuutbeiBas, 4YTO Macca Tella TMpPH JBWKEHUM NEPEMEHHA, ONPEACITHM
3aBUCUMOCTh MAacCChl MAJAIOLICTO TENa OT BPEMEHW. [ak Kak Temo cropact
IPONOPLUMOHAIEHO BPEMEHU MAJIEHUS, €T0 MAcca YMEHBIIACTCS, U PyHKIMS TPAMET
TaKOW BUJ:

m(t) =my—k-t
OyHKIHS CKOPOCTh TeNa OT BPEMEHHU NAACHHUS:
v(it)=vy+g-t
[Tonmyvaem (pyHKIIMIO KHHETUYECKOH SHEPIHA TEJIA OT BPEMEHH MMAICHUS:

E(t) = 5 (mq — k- O)(vo + g 1)

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

2. OnpenenseM BpeMs t,,—o DAACHUS Tena 0 TOTO MOMEHTA, KaK €ro macca
CTAHET PaBHA HYJIIO:
m(t) =my—k-t=3000—100-t=0=t,,—o = 30 cek
3. OnpenenseM BPEMS & oropn TAIECHAS TENA 10 CTOJIKHOBEHUSI C 3EMJICH:

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

4. HaxomuM BpeMs MajCHHsS, NMPA KOTOPOM TeO OyIeT MMETh HAuOOJBIIYIO
KUHETHUYCCKYIO DHEPIHIO, Kak HamOonbinee 3HaueHwe (yHkmmu E(t) = 5000(30 -
t? — t3) ma orpeske t € [0;16]
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HaxonuM BHYTPEHHUE KPUTHUYECKHE TOUYKH:
E'(t) =5000(60-t—3t?) =0=

t=0
t =20 ¢ [0;16]

Haxonum HamOonbluee 3HaueHWe (QYHKIMA HAa TPaHALAX OTPE3Ka W BO
BHYTPEHHUX KPUTHYECCKUX TOUKAX:

t 0 16

E(t) 0 5000(30- 162 —163)
OTBeT: BpeMsl MAJACHUS, MPU KOTOPOM TENO OydeT HMMETh HauOOJbIIYIO
KMHETHYECKYIO SHEPTuto t = 16 cek.

Kpurepun onieHUBaHUS:

— moctpoeHue (QyHKIMH E(t) KHHETHYECKOM SHEPrUM Tella OT BPEMEHH
NaJcHHUS,

— ONPEAEIICHNE BPEMEHH NAACHUS TeNla A0 TOTO MOMEHTA, KaK €10 Macca CTaHET
PaBHA HYJIIO,

— ONPENEIICHAE BPEMEHU MAJICHUS TEA A0 CTOJIKHOBEHHUS € 3€MJICH;

— HaxokJacHWEe HauOojbiero 3HadeHus Gyukiuu E(t) Ha OTpeske,
OIPENECTICHHOM BPEMEHEM MAJACHHS €I O CTOJTKHOBEHHMS C 3eMJIEH

Komnerenumu (maaukaropst ). OITK-1

=|

2. Pemmts 3a1a4y, HCIOJIB3YS. METOBI U (DPEPEHIIMATEHOTO UCYUCTIEHUS:
. t
[Tpm NOATOTOBKE K 3K3aMEHY CTYIEHT 3a t THEH U3y4aceT (;)-IO 4acThb Kypca u

3a0biBaeT (1/ 36 + t)-10 yacTh. CKOJIBKO THEH HY>KHO TIOTPATUTh Ha MOATOTOBKY, 4TOOBI
Oblj1a M3yUeHa MaKCUMaJIbHAs YacTh Kypca?

IIpuBecTr pacliMpeHHOE PELLICHUE.

Bpewms BeinmonHeHus: — 30 MUH.

OxxugacMblid pe3ysbTar:

1. CocraBum dynkimro V(t), koTopas oTpakacT 00beM H3yUYEeHHOTO CTYICHTOM
y4eOHOrO Marepuaa B X0[€ MPOXOXKACHUS Kypca:

t 1
v© = (1)~ (5 ¢)
2. Haxomum skctpemym dynkin V (t) yanteiBas, uto t > 0:
o t N /1 1 1
® = (t + 1) (36 t) T (t+1)?% 36
V'(t) =0=t, =5 uel
3. Yoemumces, uto t, = 5 iHe#t — Touka Makcumyma ¢yHakimu V (t):

V”(t) —

(t+1)3
1" _ _ - _ %)
V' (t, =5) —@<OﬁtK—5AHeH—T.max
OTBeT: MaKCUMaJIbHas YacTh Kypca OyeT u3ydeHa uepe3 5 Heu.
Kpurepun onieHUBaHUS:
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— moctpoerne ¢yHknuu V(t), orpakaromieii 00beM HW3YYEHHOTO CTYACHTOM
y4eOHOro Marepualla B XOA€ MPOXOKICHHS Kypea,

— HaXOKIEeHHE dKCTpeMyMma (yrkiwn V (t);

— JI0Ka3areyIbCTBO TOTO, YTO HANACHHBIN SKCTPEMYM €CTh MAKCUMYM.

Komnerenumu (maaukaropst ). OITK-1

3. Pemnth 3aaqy, NCMOJB3YsI METOJbI MHTETPATBHOTO HCUUCIICHU S

[mnuHapuyeckuii pe3epByap € BBICOTOM 6 M W JMAMETPOM OCHOBAHHS
4 M HanoJHEH BOMOM. 32 KAKOE BPEMsI BOZIa BBITEUET M3 HETO YEPE3 KPYIIIOE OTBEPCTUE
paauyca 1/12 M, caenaHHoe B JHE pe3epByapa’?

(CnpaBoyHas HHQOpPMALKA: CKOPOCTh HWCTEUYECHUS SKUAKOCTH MO 3aKOHY
Bepuynnmu Beipaxactcs popmynoit V = g,/ 2gx, npudem ans Boawl o = 0,6)

IIpuBecTr pacliipeHHOE PELICHUE.

Bpewms BeimonHeHust — 30 MUH.

Oku1acMblid PE3YIIBTAT:

1. Ilycth yepe3 t ceK Mocie MCTEUEHHs BOABI YPOBEHb OCTABILIEHCS BOABI B
pe3epByape ObLI PaBEH X M, a 3a BpeMsi dt CeK MOHU3WJICS HA dX M. BBIYUCITUM 00BbEM
BOJIbI, BBITCKAIOIIANA 3a 3TOT OECKOHEYHO MAJIblii MPOMEKYTOK BpeMEHU dt, IBYMs
CHocoOaMH:

1 cm) Obbem dW paBeH 00bEMY LMIMHAPUYECKOTO CJIOS BBICOTOW dx W
paaryCcoM OCHOBAHUS ' = 2 M.

dW = nridx

2 cm.) O0beM dW paBeH 00beMy IWIMHIAPA, OCHOBAHUEM KOTOPOTO CIIYXKHUT
OTBEpPCTHE B JHE pe3epByapa p = 1/12 M, a Beicota paBHa Vdt, rne V — ckopocTthb
TEUYCHUS BOJIBL:

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

[IprupaBHABAEM IIOJYUYEHHBIE BEIPAKEHHUS
ridx = 0,6mp?,/2gxdt
[Tonmyyaem
r2dx
dt = ,rie x € [0; 6]

0 6p2,/2gx

2. Unrerpupyem ypaBHeHHe, nonyqaeM BpPEMSI UCTECYECHMS BOJBI
. f r2dx f r2dx |6
J o,6p2,/2gx 0 6,02\/_ Vx 0 6,02\/_
3. IloxcrasisieM HCXOAHBIE JAHHBIE, TTOJTYYaEM
t =~ 1062 cexk = 17,7 MUH

OtBeT: BoAa BBITEYET U3 pe3epByapa uepes t =~ 1062 cex = 17,7 MUH.

Kpurepun oieHUBaHUS:

— MOCTPOCHUE MATEMaTUYECKOM MOJAEIM MpOoLecca MCTEUYECHUs BOABI W3
pesepsyapa;

— UHTETPUPOBAHKE TOJYYEHHOTO YPABHEHUS,
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— HaXOXK/JICHHWE BPEMEHU BBITCKAHWs BOABI W3 PE3EpByapa 4Yepe3 KPymioe
OTBEPCTHUE, CACTAHHOE B THE pe3epByapa
Komnerenumu (maaukaropst ). OITK-1

4. PermTh 3a1a4y, HCIOJIB3YsI METOIBI TH((PEPEHINATEHOTO HCUACTICHNS
Haiiti BbIpakeHUe il oObeMa pean30BaHHOM Tpoaykimu y = y(t), eciu
W3BECTHO, 4TO KpuBas cmpoca p(y) 3amaercs ypaBHeHueMm p(y) = 2 —y, HOpMa
axceneparmu 1/1 = 2, nopma maBecturmit m = 0,5, y(0) = 0,5.
(CripaBouHasi HH(OPMAITHS: MOJIENTL POCTA B YCIOBHUSIX KOHKYPEHTHOTO PhIHKA
npuHuMaet Bua y' = mip(y)y)
IIpuBecTr pacliMpeHHOE PELLICHUE.
Bpewms BeimonHeHust — 30 MUH.
OxxuaacMblid pe3yaIbTar:
Hcronb3yeM MOIETh POCTa B YCJIOBUSIX KOHKYPEHTHOTO PHIHKA MPH 3aJaHHBIX
YCIIOBUN:
y' y 2=y
____EL__:: dt
2—=y)y

dy
(Z—y)y_fdt

-2
y—2 = Ce™?t
y

ln|

y(0)=05=C =3
OKoOHYATETFHOE PCHICHUC ITPUHUMACT BU
2

Y T T e
OtBeT: 00bEM peaNM30BAHHOW MPOAYKIMH ONpeacnsercs (QyHKIuen y =
2

1+3e~2t
Kpurepun oieHUBaHUS:

— auanTHpOBarb MOJEIb POCTAa B YCJIOBHAX KOHKYPEHTHOIO PBIHKA JUIS
peraeMoi 3a1a4u;

— HaliTH o0uIee PEMICHHUE OAYYEHHOTO AU(PPEPEHINATBHOTO YPABHEHUS,

— BBIICIUTh YaCTHOE PEUICHHE, COOTBETCTBYIOIIEE 3aJaHHBIM HAYaJbHBIM
YCIIOBUSIM

— HalTH (PYHKIMIO 00beMa PEATM30BAHHON MPOAYKLIHH.

Komnerenumu (maaukaropst ). OITK-1

5. Pemmth 3ala1y, HCIOJIb3yd MCTOABI HHTCIPAJIbHOI'O UCUHUCIICHH A
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B cuny ogHopoanoctu Tena npuMeM C — MJIOTHOCTH TeJla.
My, I, Cydxdydz _[ff, ydxdydz

m /If, Cdxdydz  [ff, dxdydz
X=rcos¢,y=y,zZ=rsin¢

dxdydz=r drd¢pdy
ﬂfdxdydz: 0<y<x?4+z250<y<r? =ﬂf’"d’”d¢d3’=
4 4

0<r<+v10,0<¢ <27

Yo =

27 V10 r2 V10
=fd¢f rdr dy=2nf r3dr =
0 0 0 0
V10
=2T[Z = 50r.
0
27 V10 r2 V10
fffydxdydzzf dqbf rdrfydyznf ro>dr =
v 0 0 0 0
B 1"6@_50071
G 3
0
3.
5007
73 _10
Y= 50 T3

10
OTBeET. KOOPAVHATHI IEHTPA TSHKECTH OJHOPOAHOTO Tena V: (O 3 O).

Kpurepun onieHUBaHUS:
— caenarb 3cku3 Tena v
— TPUBECTU AHAIUTUYCCKUE BBIPLKCHUS JJISI HAXOXKICHUS LECHTPA THKECTH

omHOpOaHOTO Tena V'
— HAWTH KOOPIMHATHI IEHTPA TSHKECTH OAHOPOHOrO Tena V.

21









