KomMmuieKT 01l1eHOYHBIX MATEPHUAJIOB 1O JUCIUIIHHE
«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

1. YcranoBure IMpaBUIIBHOC COOTBCTCTBHC. Ka>1<)10My QJICMCHTY JICBOTI'O CTOJ'I6Ha
COOTBCTCTBYCT TOJIbKO OAWH 3JICMCHT IIPaBOI'0 CTOJ'I6I_Ia.

Onpenenurens 3HaueHHE ONpPEACTUTENS
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
[IpaBuibHBIN OTBET:
1 2 3 4
b I A B

Komnereniuu (uaaukaropsl): YK-1

2. YcTaHOBUTE NMPABUIILHOE COOTBETCTBUE. KaxaA0My 371€MEHTY JI€BOr0 CTOJI01a
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CToydua.

Marpuna Panr marpuiisi
1 1 2 A 2
) (% ‘21) )
2 b 1
) (2 5) )
3) <1 0 0) B) 3
0 1 O
0O 0 1
4) (0 0 0) I 0
0 0 O
0 0 O
IIpaBuibHBIN OTBET:
1 2 3 4
b A B I

Komnerennuu (naaukaropsl): YK-1

3. YcraHoBuTe mpaBuiIbHOE COOTBETCTBUE. KaXkIoMy 311eMeHTy JieBOro cTojilna
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CTOJIONA.



y(x) y'(x)

1) sin(x?) A) 1
X2
2) L b) _r
X V1 + x?
3) /1 + x2 B) 0
4) e’ I 2-x - cos(x?)
[IpaBuIbHBIN OTBET:
| 2 3 4
I A b B

Komnerennuu (uaaukaropsl): YK-1

4. YcraHOBHUTE IMpaBUJIIBHOC COOTBCTCTBHC. Ka>1<,u0My QJICMCHTY JICBOI'O CTOJ'I6H21
COOTBCTCTBYCT TOJILKO OIHWH 3JICMCHT IIPpaBOI'O CTOJI6IJ,'a.

BekTopsl |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
[IpaBUIIBHBIN OTBET:
1 2 3 4
I B A b

Komnerenmuu (uaaukaropsr): YK-1

3ajanus  3aKpBLITOr0  THUNA  HA  YCTAHOBJEHHE  NPABHJIbHOM
M0CJIeI0BATEIbHOCTH

1. Pacnionio;xute onpenenuTenu B MOPSIKE BO3PACTAHUSA:

1 2 3
At 2 3
3 2 1
1 0 O
b)|0 1 0
0 0 1
1 0 O
B)|[0 -1 0
0 0 1
1 2 3
N 2 3
0 0 3

[IpaBunbnsiii otBET: B, A, b, I
Komnerenunu (uaaukatopsl): YK-1



2. PacnionoxuTe BEKTOPHI B MOPSIIKE BO3PACTAHUS UX JUTHHBIL:
A) (1;0;0)

B) (1, 1;1)

B) (3;4)

I') (100)

[IpaBunbnbiii otBeT: I, B, b, A

Komnerenuuu (uaaukaropsl): YK-1

3. Pacnonoxxute IMpCOCIIbl B IIOPAIKC Y6BIB3HI/I$I MX 3HAYCHUM:

. 2x2—-4
A) 311—{{:10 ?cz—x—z

. sSinx
b) }Cl_r)r(l) -

. x+1
B) lim (%)
I lim 2L

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

5
4. Pacnonokute 00beMbI MAapajlIEIenuIIeNoB, MOCTPOSHHBIX HA BEKTOpax d,b,C, B
NOPSJIKE BO3PACTaHHUSA:

A)dl 0 0),b0O 1 0,20 0 1)
B)d(1 0 0),b(3 0 4),é(0 6 8)
B)d(1 0 0),b(0 3 4),é6 8 0)

a1 o 1),b(10 0 1),é(=10 0 1)
[IpaBunbnsiii otBeT: I, A, b, B
Komnerenuun (naaukaropsl): YK-1

3az(amm OTKPLITOTI0 THUIIA

3aHaHI/Iﬂ OTKPbLITOI'0 TUIIA HA JOIIOJHCHHE

1. Hanmummue npomnyiieHHoe CI0BO (CIOBOCOUYETAHUE).

JIByX HEHYJEBBIX BEKTOPOB d U b — 510 YUCJI0, PaBHOE
MIPOU3BENCHUIO JJINH 3TUX BEKTOPOB HA KOCUHYC YIIa MEXKy HUMH.

IIpaBuibHBIN OTBET: CKAJISAPHOE IPOU3BEICHUE.

Komnerenuuu (uaaukaropsl): YK-1

2. HanummmTe mponyIieHHoe CJIOBO (CIIOBOCOYETAHUE).

—  YIOPSIOYCHHBI HA0Op BEKTOPOB B  BEKTOPHOM
MPOCTPAHCTBE, TaKOW, YTO JFOOOW BEKTOP JTOTO TMPOCTPAHCTBA MOXKET OBITH
€IMHCTBEHHBIM 00pa30M MPEACTABICH B BUAC JUHEHHOW KOMOWHAIIMKA BEKTOPOB M3
3TOTrO Habopa.




[IpaBwiIbHBIN OTBET: Oa3uC.
Komnerenuun (uaaukatopsl): YK-1

3. HanmnmmTe nponyueHHoe CI0BO (CIOBOCOYETAHHUE).

— 3TO TEOMETPUYECKOE MECTO TOYEK, JJIsI KOTOPBIX CyMMma
paccTosTHUN 10 OBYX (PUKCHUPOBAHHBIX TodeK F; m F,, nMeHyeMbIX (hOKycaMu, €CTh
BEJINYMHA MMOCTOSIHHASI.

IIpaBUIIbHBIN OTBET: AIUIUIIC.

Komnerenuuu (uaaukaropsl): YK-1

4. Hannmyre mpoIyneHHOe CII0BO (CJIOBOCOYETAHUE).

— Mpees OTHOUICHHUSI IpUpaleHus PyHKIIUU K IPUPALIECHUIO €€
aprymMeHTa Ipu CTPEMIICHHH MNPUpPAIICHUS apryMeHTa K Hylio (IpH YCIOBUH, YTO
TaKoOU MpeeN CylIeCTBYET).

[IpaBUIBHBIN OTBET: TPOU3BOAHAS (DYHKLIUH.

Komnerenuuu (uaaukatopsl): YK-1

5. Hamummre nponyiieHHoe CI0BO (CIOBOCOUETAHUE).

OmnpenenuTenb KBaPaTHON MaTPUIIbI paBEH CyMMe MTPOU3BEIACHUMN JIEMEHTOB JIFO00M
CTPOKH (CTOJIOIA) HA UX :
[IpaBunBHBIN OTBET: anredpandecKkue JOMOTHEHHUS.
Komnerentuu (uaaukaropsl): YK-1

33}13Hl/lﬂ OTKPLITOT0 THUIIA ¢ KPATKUM CBOﬁO)IH])IM O0TBETOM

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

I[TpaBuIIbHBI OTBET: —2X Sin X 2.

Komnerennuu (naaukaropsl): YK-1

2. Haiitu nmpomesxyTok Bo3pactanus Gynkuuu y(x) = 1 — x? (Omeem sanuwume 6
suoe uHmepsala)

[paBubHEIH O0TBET: (—00; 0).

Komnerennuu (naaukaropsl): YK-1

3. Haiitu mnomaas TpeyrojbHUKA, 3aJaHHOTO KOOPAMHATAMHU CBOWX BEPIIUH
A(0;0;0), B(1;0;0), C(0;2;0) (Omeem 3anuwume 6 uoe 4ucia)

[IpaBwiibHBIM OTBET: 1.

Komnerenunu (uaaukatopsl): YK-1

4. Haiitu Hanbonbmee 3Hauenne Gyskuun y(x) = x? — 2x — 1 na orpeske [—1; 1]
(Omeem 3anuwume 6 suoe Yucia)

[IpaBwiibHBIN OTBET: 2.

Komnerenuuu (naaukaropsl): YK-1



5. Haittu cymmy abcuncce To4ek pa3pbiBa QyHKIIUU:
x4+1,x<0

f(x)=4cosx,0<x<1
x2—1,x>1

(Omeem 3anuwiume 8 8ude Yucia)

[IpaBunbHbIM OTBET: 1.

Komnerenuuu (uaaukatopsl): YK-1

3aIlaHl/Iﬂ OTKPLITOT0 TUIIA C PA3BEPHYTHIM OTBETOM

1. Pemmts 3a/1aqy, uCmonb3yst MeTobl AuddepeHIINaTIbHOTO UCUUCIICHUS:
Teno maccont my = 3000 kr magaet ¢ BeicoTel H = 1280 M MeTpOB U TepsieT Maccy
(cropaer) MIPONOPIIMOHAIBHO BpPEMEHU MaJICHUS. Koadpurment
nponopiuonansHoctd k = 100 kr/c. Cuutas, yTo HavanabHast ckopocth vy = 0 M/c,
yckopenue g = 10 M/c?, HaliTh BpeMms NajeHMs, IIPU KOTOPOM TENO OyleT MMETh
HaMUOOJBIITYI0 KUHETUYECKYIO SHEPTHIO.
[IpuBecTH pacIMPEHHOE PEIICHUE.
Bpewms Boinonnenus — 30 MuH.
OsxuaemMblil pe3yabTar:
1. IIpumem, 4TO TeIO SABISAETCS MaTepuaIbHOM TOUKOM. Torma KHHETUYECKast JHEPTUst
MaTepUaIbHON TOYKU OyJIeT BEIYUCIATHCS 110 Takou popmysie:
m - v?
2
VYuuTeiBasg, 4To Macca Tejia MpHU JIBIKCHUU MEPEMEHHA, ONpeeuM 3aBUCUMOCTD
MacChl TAJArOIIET0 Tejia OT BPEMEHU. Tak Kak TeJo CropaeT MpONOpIHUOHATIBHO
BPEMEHU TMAJICHUS, €r0 Macca YMEHbIAeTcs, U QyHKIUS MPUMET TaKOW BUI:
m(t)=my—k-t
DyHKIMS CKOPOCTh TeJIa OT BPEMEHHU MaJICHUS:
v(t)=vy+g-t
[Tomyyaem GyHKITUIO KHHETHYECKOW SHEPTUU TeJIa OT BpEMEHU MaACHUS:

E(t) = 5 (mo— k- )(vp + g - )

E =

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

2. OnpenensieM Bpems t,,—o MaJeHUA Teja 10 TOTO MOMEHTA, KaK €ro Macca CTaHeT
paBHa HYIIO:
m(t) =my—k-t=3000—100"t =0 = t,;,—o = 30 cek

3. OnpenenseM BpeMst teroney MAACHHS TeA A0 CTOJKHOBEHHMS C 3€MJICH:
2

H=v0-t+g = 1280 = 5 t? = topouy = 16 CEK




4. HaxomuMm BpeMms TaJeHUs, NIPU KOTOPOM Teio OyleT HUMEThb HauOOJbIIYIO
KAHETHYECKYIO DHEPIHI0, Kak HamOonbiiee 3HaueHwe ¢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)
OTBert: BpeMs aJieHus, P KOTOPOM TeJ0 Oy/IeT UMETh HAauOOJBIITYI0 KHHETUYECKYIO
sHepruio t = 16 cek.
Kpurepun oneHnBaHusA:
— noctpoenue QyHkiwn E (t) KHHETHYSCKOM SHEPTUH TeJla OT BPEMEHH IMaICHHS;
— OIpE/IeJICHNE BPEMEHU MAJICHUS TeJa 10 TOTO MOMEHTA, KaK €ro Macca CTaHeT paBHa
HYJIIO;
— OIPEECIICHNE BPEMEHH I1aJICHUS Teja 10 CTOJIKHOBEHUS C 3eMJICH;
— 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
ObLIa N3yYeHa MaKCUMaJlbHas 4acTh Kypca?

[IpuBecTH paClIMPEHHOE PELIEHHUE.

Bpewms Boinonnenust — 30 MuH.

OxugaeMblii pe3yJibTar:

1. CocraBum ¢yukiuo V(t), xoTopas orpaxaeT 00beM H3YYEHHOTO CTYICHTOM
y4eOHOro Marepuasa B X0J€ IPOXOXKIECHHUS 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 Y4acTh Kypca OyaeT u3ydeHa yepe3 5 JHel.

V'(t,=5) =



Kpurtepuu orieHUBaHUSL:

— noctpoenue Gpyukiwn V (t), oTpaxaromei 00beM H3ydeHHOTO CTYJAEHTOM y4eOHOTo
Marepuasa B X0/I¢ MPOXOKICHUS Kypca;

— HaxoKAeHue 3kcTpemyma pynkmmu V (t);

— JIOKa3aTeIbCTBO TOTO, UTO HAMICHHBIN SKCTPEMYM €CTh MAKCHUMYM.

Komnerenuuu (uaaukatopsl): YK-1 ...



JKCnepTHOE 3aKJII0YeHHe

IlpencraBieHHBIH KOMIUIEKT OLIEHOYHBIX MaTepHaloOB MQ JHCLUIUIMHE
«Marematuka» coorBeTcTByeT TpeboBanusim ®I'OC BO.

Ilpennaraemble OLEHOUYHbIE MaTepuaibl aJeKBaTHbl LENsAM U 3aJadam
pealu3allMd OCHOBHOW NpodecCHOHabHOW 00pa30oBaTeNbHOM NpOrpamMMbl 110
HarnpasyieHuo noaroToBku 37.03.01 INcuxomnorus.

Bupl OLIeHOYHBIX CPECTB, BKIFOUEHHbIE B IPEICTABIEHHBIH (OHI, OTBEYAIOT
OCHOBHBIM IpuHIHNaMm Gopmuposanus POC.

Pa3paboTaHHble U MpeACTaBIEHHbBIE Ul YKCIEPTH3B! OLIEHOYHBIE MaTepHalbl
PEKOMEHIYIOTCS K MCIIONIb30BaHUIO B IIpOLlecCe MOATOTOBKU OOyHYaroIIUXCS 10
yKa3aHHOMY HalpaBIlIeHHUIO.

IIpencenatens yue6HO-METOANUECKONH KOMUCCHH
MHCTUTYTa KOMITBIOTEPHBIX CHCTEM H /
-

UH()OPMAIIMOHHBIX TEXHOIOTHIMA Betposa H. H.



JIvcT u3MeHeHU U JOMOTHeHU]

Jlata 1 HOMEp IIPOTOKOJIA
3aceaHus Ka(eapsl

TToanuce

™

Ne Buibl 10NOHEHUH U (xadenp), Ha KOTOPOM (¢ pactmipoBKOH)
/n HM3MEHEHHH OBLIH paCCMOTPEHBI U 3aBejryroiero Kapenpoi
0106peHB! H3MEHEHHUS U (3aBemyIQuuX Kadenpamu)
JIOTIOTTHEHUS.
/| Ponoleonts Ifeetokon 77 F 7 U
T\ kowtttied rq yuel L of /8 03LpX B A Gz 16
oGeett THANL Lo GHUANCE 7







