KomMmieKT 01leHOYHBIX MATEPHUAJIOB IO JMCIUIIHHE
«MareMaTukKa»

3aHaHHﬂ 3aKPLITOI'0 THIIA

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

1. BeiOepuTte onuH NpaBUIIbHBII OTBET
BrIunciuTh OnpenenuTens:
|1 2
3 4
A) -2
b)0
B) =5
I3
[IpaBuiIbHBIN OTBET: A
Komnerentuu (uaaukaropsl): YK-1

2. BriOepuTe oAMH NMpPaBUIbHBINA OTBET

BBIYKCINMTE CKaISPHOE TPOM3BENCHHUE d * b BEKTOPOB:
d(1;2;3); b(~1;0;0)

A)3

b) 0

B) -1

I £3

[IpaBunbHBIN OTBET: B

Komnerennuu (naaukaropsl): YK-1

3. BoiGepute onuH MpaBUIbHBIN OTBET
Boruucnuth npou3BoaHy0 GYHKIUU B Touke X = 0:

y(x) =+/1+ x?
A) =23
b) 0
B) =5
I3
IIpaBunbHbIi OTBET: b
Komnerenuuu (uaaukaropsl): YK-1

4. BeiOepuTe OAMH NPaBUIbHBINA OTBET

Breraucnuts npenen GyHKIMM:
n

lim (1 + —)
n—-oo n



A) -1
b) 0
B)m
INe

[IpaBunbHbIM OTBET: [

Komnerenuuu (naaukaropsl): YK-1

?.az:amm 3aKPbLITOI0 TUIIA HA YCTAHOBJICHHUE COOTBETCTBUA

Yemanosume npaesuilbHoe coomeemcmeue.

Kaosicoomy anemenmy nesoco

CmOJZ6LfCl coomeemcmeyem maoJlbKo 00UH D]leMeHm npaeoco cm0ﬂ6ua

1.YcTanoBure IMpaBUJIIBHOC COOTBCTCTBHEC MCIKAY OIIPCACIIMTCIICM U €T0 3HAYCHUCM

Onpenenurenb

1) 1 2
3 4
2) 3 4
1 2
3) 1 0
0 1
4) 1 2
2 4
[IpaBuibHBIN OTBET:

| 2

b I

Komnerenumu (naaukaropsl): YK-1

A)
b)
B)
)

3HaYCHUE OIPEACITUTEIIS

1
—2
0
2
4
A B

2. YcTaHOBUTE MPAaBUIIBHOE COOTBETCTBUE MEKIY MAaTPULIEH U €€ PAHTOM

Marpuna

1) (
2) (
3) <1
0
0
4) (0
0
0

1 2

2 4
1 2

2 5

0
1
0
0
0
0

IIpaBuibHBIN OTBET:

1
b

Komnerennuu (naaukaropsl): YK-1

2
A

A)
b)
B)

r)

Panr marpuiisi

2
1
3
0
4
B r



3. VYcraHoBurte IMPaBUJIbHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOTI'O CTOJ'I6I_I8.
COOTBCTCTBYCT TOJIbKO OJMH JJICMCHT IIPpaBOI'O CTOJ'I6I_Ia.

y(x) y'(x)
1) sin(x?) A) 1
22

2) 1 B) X

x V1 + x?
3) 1+ %2 B) 0

4) e’ I 2+ x - cos(x?)
IIpaBUIIBHBIN OTBET:
1 2 3 4
I A b B

Komnerentuu (uaaukaropsl): YK-1

4. YcraHoBUTE IMpaBUIJIIBHOC COOTBCTCTBUC. Ka)KI[OMy QJICMCHTY JICBOT'O CTOJI6I_[a
COOTBCTCTBYCT TOJIBKO 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) @(1;0;0); b(0;1;0) B) 0
4) d(1;0;1); b(0;1;0) I) V13
[IpaBUIIBHBIN OTBET:
1 2 3 4
r B A B

Komnerennuu (naaukaropsl): YK-1

3ajanus  3aKpBLITOr0  THNA  HA  YCTAHOBJEHHE  NPABHJIbHOM
M0CJIeI0BATEIbHOCTH

1. Pacniono:xure onpenenuTen B MOPSAKE BO3PACTAHUA:

1 2 3
A1 2 3
3 2 1
1.0 0
B0 1 0
0 0 1
1 0 0
B)l[o -1 0
0 0 1
1 2 3
Do 2 3
0 0 3

[IpaBunbHbIii oTBET: B, A, B, I



Komnerenunu (uaaukatopsl): YK-1

2. PacmionoxuTe BEKTOPHI B TIOPSIIKE BO3PACTAHMS MX JTHHBI:
A) (1;0;0)

B) (1;1;1)

B) (3;4)

I') (100)

[IpaBunbnbiii otBeT: I, B, b, A

Komnerenuun (naaukaropsl): YK-1

3. Pacnionoxure npeaensl B MOPsIKE YObIBAHUS UX 3HAYEHUI:

. 2x%—-4
A) ;I—E{;lo x2—x-2
B) lim 22X
x-0 X X
. x+1
B) lim (%)
I lim xS+x+1

x—o00 10x%—x-2
[IpaBunensiii otBeT: I, B, A, b
Komnerenuun (uaaukatopsl): YK-1

—

4. Pacnonoxute 00bEMbI MapajlIeleNuIeN0B, TOCTPOEHHBIX HA BEKTOpax d,b,C, B
NOPSJIKE BO3PACTaHHUSA:

A)dl 0 0),b0O 1 0,0 0 1)
B)d(1 0 0),b(3 0 4),30 6 8)
B)d(1 0 0),b(0 3 4),é6 8 0)

a1 o0 1),b(10 0 1),é(=10 0 1)
[IpaBunehnsiii otBeT: I, A, b, B
Komnerennuu (naaukaropsl): YK-1

3aHaHI/IH OTKPbLITOI'0 THUIIA

3az(amm OTKPLITOI0 TUIIA HA JOIIOJTHCHHUEC

1. HanumwuTe npomnyueHHoe coBO (CIIOBOCOUYETAHUE).

JIByX HEHYJEBBIX BEKTOPOB d U b — 510 4HUCJI0, PaBHOE
MIPOU3BENCHUIO JJIMH 3TUX BEKTOPOB HA KOCUHYC YIIIa MEXKYy HUMH.

IIpaBuibHBIN OTBET: CKAJISAPHOE NPOU3BEICHUE.

Komnerenuuu (uaaukaropsl): YK-1

2. HanummTe mponyIieHHOoe CJIOBO (CII0OBOCOYETAHHUE).
— YHOPSAIOYEHHBI HA0Op BEKTOPOB B BEKTOPHOM
IIPOCTPAHCTBE, TaKOM, 4YTO JI000H BEKTOpP 3TOr0 MPOCTPAHCTBA MOXKET OBIThH




€IMHCTBEHHBIM 00pa30M MPECTaBIICH B BUJE JIMHEHHON KOMOWHAIIUM BEKTOPOB M3
ATOTO Habopa.

[IpaBubHBIN OTBET: Oa3uc.

Komnerenuun (uaaukartopsl): YK-1

3. HanmnmmTe nponymeHHoe CI0BO (CIOBOCOYETAHUE).

— 3TO TEOMETPUYECKOE MECTO TOYEK, IS KOTOPBIX CyMMa
pacCTOSTHUN 10 OBYX (PUKCHUPOBAHHBIX TodeK F; m F,, nmMeHyeMbIX (hOKycaMu, €CTh
BEJINYMHA MTOCTOSIHHASL.

[IpaBWIBHBIN OTBET: JUIMIIC.

Komnerenunn (uaaukatopsl): YK-1

4. Hanumurre mpoIynieHHOe CII0BO (CJIOBOCOYETAHUE).

— Mpees OTHOLICHHSI TpUpaIeHus PyHKIIUU K TPUPALEHUTO €€
apryMeHTa MpH CTPEMJICHHM TPHUPAILIEHUS apTyMeHTa K HyNo (IIPH YCJIOBHH, YTO
TaKoOM MpeeN CylIeCTBYET).

[IpaBuIBHBIN OTBET: TPOU3BOAHAS (DYHKIIUU.

Komnerentuu (uaaukaropsl): YK-1

5. Hammummre nponyiieHHoe CI0BO (CIOBOCOUETAHUE).

Omnpenenurenb KBaJApaTHON MaTPHUIIbl PABEH CyMME ITPOU3BEICHUMN JIEMEHTOB JIH000MH
CTPOKH (CTOJIOIA) HA UX .
[IpaBUIBHBIN OTBET: anredpandyeckue JOMOTHEHUS.
Komnerenuun (uaaukatopsl): YK-1

3ajaHus OTKPBITOr0 THIIA C KPATKUM CBOOOIHBLIM OTBETOM

1. Ipoussognas pynxuus y(x) = cos(x?) pasHa ... (Omeem 3anuwume 6 6uoe
@yHxkyuu)

[IpaBuIIBHBIA OTBET: —2X Sin X 2.

Komnerennuu (naaukaropsl): YK-1

2. Haiitu nmpomexyTok Bo3pactanus Gpynkuuu y(x) = 1 — x? (Omeem sanuwume 6
su0e uHmepsana)

[paBuabHEIH O0TBET: (—00; 0).

Komnerenunu (uaaukatopsl): YK-1

3. Haiitu mnomaas TpeyrojbHUKA, 3aJaHHOTO KOOPAMHATAMHU CBOUX BEPIIUH
A(0;0;0), B(1;0;0), C(0;2;0) (Omeem 3anuwume 6 uoe wucia)

[IpaBwiibHBIM OTBET: 1.

Komnerenunu (uaaukatopsl): YK-1

4. Haiitu Hanbonbmee 3Hauenne Gpynkuun y(x) = x2 — 2x — 1 na orpeske [—1; 1]
(Omeem 3anuwiume 8 8uoe 4ucia)



[IpaBunbHbBIN OTBET: 2.
Komnerenunu (uaaukartopsl): YK-1

5. Haittu cymmy abceruce Touek pa3pbiBa GyHKIIUH:
x’+1,x<0
f(x) =<cosx,0<x<1
x> —-1,x>1
(Omeem 3anuwiume 8 uoe 4ucia)
[IpaBwibHbIMi OTBET: 1.
Komnerenuuu (naaukaropsl): YK-1

3aaHuA OTKPBHITOrO THIIA ¢ PA3BEPHYTHIM OTBETOM

1. Permmts 3aauy, HCNONB3YsI METOBI JU(PPEPEHLINATBHOTO UCUNCICHHUS:
Teno maccoit my = 3000 kr nangaer ¢ Beicotel H = 1280 M MeTpoB U TepseT Maccy
(cropaer) MPONOPLIMOHAIBHO BpEMEHU najieHuUsl. Koaddurment
nponopimonanbHocTH k = 100 kr/c. Cuutas, 4To HauaiabHast CKOPOCTh vy = 0 M/,
yckopenue g = 10 M/c?, HaliTH Bpems majeHus, IpU KOTOPOM Telo OyleT MMeThb
HanOOJBUIYI0 KUHETUYECKYIO SHEPTHIO.
[IpuBecTH pacCIMPEHHOE PEIICHUE.
Bpewms Beimonnenus — 30 MuH.
OxupmaeMblii pe3yabTar:
1. ITpumemM, 4TO TENO SABIAETCS MAaTEpUAIbHOM TOUKOM. Torna KHHETHYECKas: SHEPTUs
MaTepUaIbHOM TOUKM OyJIeT BEIYUCIIATHCS 110 Takou popmyre:
m - v?
2
YuuThiBas, 4TO Macca TeJla NPHU ABUKEHUM IMEPEMEHHA, ONPEIEIUMM 3aBUCHMOCTH
Macchl NAJAKOUIET0 TEJla OT BPEMEHH. Tak Kak TeJo Cropaer MNpONOpLHUOHAIBHO
BPEMEHU MaJIEHUs, €r0 Macca yMeHbIIaeTcs, U (PyHKUUS MPUMET TaKOW BUJ:
m(t)=my—k-t
@DyHKIUS CKOPOCTh TEJIA OT BPEMEHU MA/ICHHUS:
v(t)=vy+g-t
[Tonyuaem GyHKIMIO KHHETHUECKOM SHEPTUu Tejla OT BPEMEHHU MaJICHUS:

E(t) = 5 (my — k- D)(vo + g ?

E =

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

2. OmpenensieM BpeMs t,,—o MaJCHUS TeJia 10 TOTO MOMEHTa, KaK €ro Macca CTaHeT
paBHa HYITIO:
m(t)=my—k-t=3000—100-t=0=t,,—o = 30 cek

3. OnpenensieM BPeMS toro iy TAACHUS TEJIa 10 CTOJTKHOBEHUS C 3€MJICH:
2

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



4. HaxomuMm BpeMms NaJeHUs, NP KOTOPOM Tei0 OylAeT HMETh HauOOJBIIYIO
KAHETHUYECKYIO DHEPIrHI0, Kak HamOonbmiee 3Hauenue ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]
Haxonum BHyTpeHHHE KPUTUYECKHUE TOUKH:
E'(t) =5000(60-t—3t>)=0=
t=20
t =20 ¢ [0;16]
Haxonum Haubosbiiee 3HayeHre (QyHKIMKA HA TPAHUIAX OTPE3Ka U BO BHYTPEHHUX
KPUTUYECKHUX TOUKAX:

t 0 16
E(t) 0 5000(30-16% — 163)
OTBeT: BpeMsi aJIeHUs, P KOTOPOM TeJo Oy/IeT UMETh HauOOJBIITYI0 KHHETUYECKYIO
sHepruio t = 16 cek.
Kpurepun oneHnBaHusA:
— noctpoenue QyHkiwn E (t) KHHETHYSCKOM SHEPTUH TeJla OT BPEMEHH IMaICHHS;
— OIpE/IeJICHNE BPEMEHU MAJICHUS TeJa 10 TOI'O MOMEHTA, KaK €ro Macca CTaHeT paBHa
HYJIIO;
— OIPE/ICIICHNE BPEMEHH I1aJICHUs TeJa 10 CTOJKHOBEHHMS C 3€MIIEH;
— HaxXOXJeHue Haubombmiero 3HadeHus ¢yHkuun E(t) Ha oTpe3ke, ONpeaeICHHOM
BPEMEHEM MaJICHUs JIeNa 10 CTOJIKHOBEHUS C 3eMJIeH
Komnerenuuu (uaaukatopsl): YK-1 ...

2. Pemmts 3a/1a4y, UCIOJB3YsI METOABI TP HEPEHIINATBLHOTO UCUNCICHHUS:
. t
[Ipn moAroTOBKE K SK3aMEHY CTYIEHT 3a t JHEW Hh3ydaer (m)—}o 4acTh Kypca U

3a0biBaet (1/ 36 + t)-10 yacTh. CKOJIBKO JHEH HYKHO MOTPATHTH HA MTOJTOTOBKY, YTOOBI
ObLTa N3yuyeHa MaKCUMaJlbHas 4acTh Kypca?

[IpuBecTH paClIMPEHHOE PELIEHHUE.

Bpewms Boinonnenust — 30 MuH.

OxugaeMblii pe3yJibTar:

1. CocraBum ¢yukiuo V(t), xotopas orpaxkaer 00beM H3YYCHHOTO CTYICHTOM
y4eOHOro Marepuaia B X0Jle TPOXOKIEHUS Kypca:

o= (c55) - (55°¢)
~\t+1/ \36
2. Haxomum skctpemym Gyukiuu V (t) yautsiBast, uto t > 0:
V’(t)—( t )’ (1 t)’— 1 1
S \t+1 36 (t+1)2 36
V'(t) =0=t, =5 paHen
3. Yoenumcs, uto t, = 5 AHeH — Touka Mmakcumyma Qpyukuuu V (t):

V”(t) —

t+1)3

<0=t, =5 aHell — T.max

(6)°

OTBeT: MakCHMMaJIbHAs YacTh Kypca OyJeT u3ydeHa depe3 5 JHel.

V'(t,=5) =



Kpurtepuu orieHUBaHUSL:

— noctpoenue Gpyukiwn V (t), oTpaxaroiiei 00beM U3ydeHHOTO CTYJAEHTOM yu4eOHOTo
Marepuasa B X0/I¢ MPOXOKICHUS Kypca;

— HaxoKAeHue 3kcTpemyma pynkmmu V (t);

— JIOKa3aTeIbCTBO TOTO, UTO HAMICHHBIN SKCTPEMYM €CTh MAKCHUMYM.

Komnerenuun (uaaukatopsl): YK-1



JKcnepTHOE 3aKII0YeHHe

IIpencraBneHHBIH KOMIUIEKT OIIEHOYHBIX MaTepHaloB TMQ JUCLUIIIMHE
«MatematHka» cooTBeTcTBYeT TpeboBanusm OI'OC BO.

[Ipennaraemble OLEHOUHbIE MaTepualbl aJeKBaTHbl LENsSM M 3aJadyam
peanu3allid OCHOBHOM Npo(decCHOHaNbHOW 00pa3oBaTeNbHOM NpOrpaMMbl IO
HarnpasyieHHIo moarotoBku 37.03.01 Ilcuxomnorus.

Buas! oLIeHOYHBIX CPECTB, BKIFOUEHHEIE B IPEICTABIEHHBIH (OH, OTBEYAIOT
OCHOBHBIM IpuHIHNaM Gopmuposanus POC.

PaspaboTaHHble U MpeACTaBIeHHBIE Ul SKCIIEPTU3B! OLIEHOYHBIE MaTepHalIbl
PEKOMEH/IYIOTCS K MCIONIB30BaHUIO B IIpOLEcCe IMOATOTOBKU OOYHYarOIIUXCS 10
yKa3aHHOMY HalpaBIIeHHUIO.

[Tpencenatens yue6HO-METOANUECKOH KOMUCCHH
MHCTHUTYTa KOMITBIOTEPHBIX CHCTEM H /
f

UH()OPMALIMOHHBIX TEXHOIOIHH Betpora H. H.



JIvcT u3MeHeHU U JOMOTHeHU]

Jlata 1 HOMEp IIPOTOKOJIA
3aceaHus Kadeapel

TToanuce

™

Ne Buibl 1ONOHEHUH B (xadenp), Ha KOTOPOM (¢ pactmippoBKOi)
n M3MEHEHHH OBUIH PACCMOTPEHBI U 3aBejtyroiero Kapenpoi
0100peHB! H3MEHEHHUS U (3aBemyIQuuX Kadeapamu)
JIOTIOTTHEHUS.
/| Ponoteconts 1 fieivion 77 , U
T kowttined’yq yuel | of /P 03 LpL B 3 2 14
oGeLtt LWL WP UANOE 7







