KomuieKT 0LlIeHOYHBIX MATEPHAJIOB 10 IUCHHUILUIMHE
«MaTteMaTuKa»

3ajaHus 3aKPHITOr0 THIIA
3aiaHus 3aKPHITOr0 THIIA HA BBIOOP NMPAaBUJIBHOIO OTBETA

1. Buibepume ooun npasunvhulii omeem
Bpruucnure onpenenures:
|1 2
3 4

A) =2

b) 0

B) -5

I3

[IpaBuiibHBIN OTBET: A

Komnerenuuu (nuaukaropsl): YK-1 (YK-1.1)

2. Bvibepume o0un npasuivtulli omeem

BBIYHCIIUTE CKANIAPHOE MPOU3BEACHHUE d * b BEKTOPOB:
@(1;2;3); b(—1;0;0)

A)3

b) 0

B) -1

I')+3

[IpaBuibHBIN OTBET: B

Komnerenuuu (maaukaropsl): YK-1 (YK-1.1)

3. Bvibepume ooun npagunvhulil omeem
Boeraucnuts npou3BoaHy0 QyHKINHN B Touke x = 0:

y(x) =+/1+ x?
A) —23
b)0
B) =5
N3
[IpaBunbHbIl OTBET: b
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

4. Bvibepume oOun npasuibHulil omeem

Beraucnute npenen pyHKIuM:
n

lim (1 + —)
n—-oo n
A) -1
B) 0



B)m

Ne

IIpaBunbHbIl OTBET: I’

Komnerenuuu (uuaukaropsl): YK-1 (VK-1.1)

5. Bvibepume 00un npasuibHblii omeem
Heonpenenennsiii unterpan [ x3dx pasen:
2
A)>+C
b)3x3+C
x3
B)—+C
o
I ” +C
IIpaBunbHbIl OTBET: I
Komnerenuuu (uuaukaropsl): YK-1 (VK-1.1)

6. Bvlibepume 00un npasuibHblii omeem
Heonpenenennsiii unterpan [ 2*dx pasen:
A)2*-In2+C

3
B)%+C

2x
B)E_I_C

MNx-2*+C
[IpaBuibHBINA OTBET: B
Komnerentun (naaukaropsl): YK-1 (VK-1.1)

7. Bvlbepume 00un npasuibHblil 0meen
dx .
—2.,2 DaBeH:

Heonpenenennbiii uaterpan [

1 a
A) " ;arctg -t C
b) %ZHZ +C

X
B)la-arctgz+ C
X

I 2 tg 2 +C
[IpaBunbHbIl OTBET: B
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

8. Bvibepume 00un npasuibHblii omeem

dx .
= PaBCH:

Heonpenenenusiii unterpan [
A) arcsing +C
b) arccos% +C

1
B) Tt ¢

a2




I arcsin% +C
[IpaBuiibHBIN OTBET: A
Komnerenuuu (nuaukaropsl): YK-1 (VK-1.1)

33}]3HHH 3aKPLITOT0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUA

1. Yemanosume npaesujlbHoe coomeemcecmeue.

Onpenenureinnb

1) 1 2 A)
3 4

2) 3 4 B)
1 2

3) 1 0 B)
0 1

4) 1 2 I)
2 4

[IpaBunbnblii oTBET: 1-b, 2-T, 3-A, 4-B
Komnerenuuu (nuaukaropsl): YK-1 (YK-1.1)

2. Yemanosume npaesujlbHoe coomeemcmeue.

Marpuna
1 1 2 A
) ¢y |
b
: (2 5) :
3) (1 0 0> B)
0 1 0
0 0 1
4) (O 0 0) )
0 0 O
0 0 O

IIpaBunbHblii oTBET: 1-b, 2-A, 3-B, 4-T’
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

3. Yemanosume npasujlbHoe coonieemcmeue.

y(x)

1) sin(x?) A)
2) 1 B)
X
3) V14 x2 B)
4) e I

[IpaBwibHbli oTBeT: 1-1, 2-A, 3-b, 4-B
Komnerenuun (nuaukaropsl): YK-1 (VK-1.1)

4. Yemanosume npaesuilibHoe coonieemcnieue.

3HaUECHUE ONPEACTUTEINA
1

-2
0

Panr marpuibt

2-x- cos(x?)



Bekropsl
1) a(1;2;3); 5(—1; 0;0) A)
2) d(1;2;3); b(1;2;3) b)
3) (1;0;0); b(0;1;0) B)
4) d(1;0;1); b(0;1;0) ')

[IpaBunbnbiid oTBET: 1-I, 22-B, 3-A, 4-b
Komnerenuuu (naaukaropsl): YK-1 (VK-1.1)

5. Yemanosume npasunvnoe coomsemcmeue.
Heonpenenennsiili uHTErpas

) [ »
2) f ;dx B)
3) f cos 2 x dx B)
4) f (x — 1)dx I)

[TpaBunensiii otBeT: 1-I, 2-B, 3-B, 4-A
Komnerenuuu (nuaukaropsl): YK-1 (YK-1.1)

6. Yemanosume npaesujlbHoe coonmeemcnmeue.

HNuddepenmanpsHoe ypaBHEHHE

1) 1—vy' =x2y A)
d?y
2) Ix2 =x?+ yz b)
3) yl + yll + yIH — 0 B)
dy d*y
4 - — = I
) X =x+y )

IIpaBunbnbiii oTBET: 1-B, 2-T, 3-b, 4-A
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

7. Yemanosume npasujlbHoe coonieemcneue.

z(x,y)

1) x? + y? A)
2) X b)
y
3) ey B)
4) e™ I)

[IpaBwibHbli oTBET: 1-B, 2-b, 3-T, 4-A
Komnerenuuu (nuaukaropsl): YK-1 (VK-1.1)

B}
X
=

1
V2

(en)

V13

3HaueHue
(x —1)?
2
1
> sin2x+C
X

—+C
2+

tgx +C

+C

[Topsimoxk
ypaBHEHUS

N = W D

nuddepeHImaIbHOTo



8. Yemanosume npasuilbHoe coomeemcmeue.

JuddepeHnuansHoe ypaBHEHHE Tun mddepennmanbroro ypasHenns
1 v +y=0 A) JInHelHOEe HEOJHOPOAHOE
2) ' +y +y=1 b) JlnHeliHOe ofHOpPOAHOE
3) y' + 2y = yzx B) BepHysiu
4) y' = x2 I') Cpa3gensomuMucs nepeMeHHbIMU

[IpaBunbHblii oTBET: 1-b, 2-A, 3-B, 4-T’
Komnerenuuu (naaukaropsl): YK-1 (VK-1.1)

33}]3HHH 3aKPLITOI0 THUIIA HA YCTAHOBJICHHE HpaBHHbHOﬁ nocJIeaA0BaTeJIbHOCTH

1. Pacnonooicume onpedenumenu 8 nopsoke 603pacmaHusi:

1 2 3
At 2 3
3 2 1
1 0 0
bB)|jo 1 0
0 0 1
1 0 O
B)|Jo -1 0
0 0 1
1 2 3
rNnio 2 3
0 0 3

[IpaBunbubiii oTBET: B, A, B, I’
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

2. Pacnonoocume 6ekmopul 8 nopsoke 603pacmaHnus ux OJIUHbL:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

I') (100)

IIpaBunbnbiii otBET: I, B, b, A

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

3. Pacnonootcume npeoenvt 8 nopsioke yObl8anus UX 3HAYEHUN:

. 2x%2—4
A) ;l—{go x2—x-2
b) lim sinx
x>0 X X
. x+1
B) lim (%)
I lim x5+x+1

x—co 10x%4—x-2
[TIpaBwibHblii oTBeT: I, B, A, b
Komnerenuuu (nuaukaropsl): YK-1 (VK-1.1)



5
4. Pacnonoscume obvemvl napanienenunedos, NOCMpoeHnvlx Ha eekmopax a, b, c, 6
nopsioKe 803PACAHUSL:

A)d(1 o0 0),b(0 1 0,0 0 1)
B)d(1 0 0),b(3 0 4),¢(0 6 8)
B)d(1 0 0),b(0 3 4),¢6 8 0)

Na@ o 1),b(10 0 1),é(-10 0 1)
[IpaBunenslii otBET: I, A, b, B
Komnerenuuu (uuaukaropsl): YK-1 (VK-1.1)

5. Pacnonodicume onpedeiennple unmezpaibl 6 NOPoKe 603pACaAHUSL:
1.2

A) f({ x4 dx

B) J, dx

11+x2

B) f, dx

) fol 3e*dx

[IpaBunbublii oTBET: A, B, b, I’
Komnerenunu (nuaukaropsl): YK-1 (YK-1.1)

6. Pacnonoosicume ougpghepenyuanvhvie ypagHeHus 6 NOpsAOKe B03PACMAHUSA UX
nopsioka:
A2 =
2 ds d
4y 4y _dy
b) dx? + dx5  dx
B)y"+y' =0
Dxy” —y =y°
IIpaBunbHbiii oTBET: A, B, I, b
Komnerenuuu (naaukaropsl): YK-1 (VK-1.1)

7. Pacnonoacume z(xy = 1;y, = 1) 6 nopsioxe o3pacmanus ux 3HaueHulL:
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)

[IpaBwibHblid oTBeT: I, B, b, A

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

8. Pacnonoocume zy(xq = 1;yo = 1) 6 nopsioke 6o3pacmanust:
A) z(x;y) = 5x + 3y?

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

B) z(x; y) = 2xy°

D) z@;y) =y/x

[TpaBwibHbli oTBET: B, I, B, A

Komnerenuuu (nuaukaropsl): YK-1 (VK-1.1)



3aaHusl OTKPHITOrO THIIA
3agaHus OTKPBHITOIO THIIA HA /IONOJHEHHE

1. Hanuwume nponywennoe cioso (cirogocouemanue).

JIByX HEHYJIEBBIX BEKTOPOB O H b — s10 YHUCJI0, PaBHOE
IIPOU3BEICHUIO JUIMH 3TUX BEKTOPOB HA KOCUHYC YIIa MEXKI1Y HUMH.

IIpaBuiIbHBINA OTBET: CKAJISIPHOE IIPOU3BEICHUE.

Komnerenuun (nuaukaropsl): YK-1 (VK-1.1)

2. Hanuwiume nponywenHoe 1060 (c1osocouemanue).

— YHOOpPSIOYEHHBI HAa0Op BEKTOPOB B  BEKTOPHOM
OPOCTPAHCTBE, TaKOW, 4YTO JIIOOOM BEKTOp JTOTO0 MPOCTPAHCTBA MOXET OBITh
€IMHCTBEHHBIM 00pa30M MpENCTaBICH B BHUJE JIMHEHHOW KOMOWHAIIMU BEKTOPOB M3
3TOTO HabOpAa.

[IpaBuibHBIN OTBET: O6a3uC.

Komnerenuuu (nuaukaropsl): YK-1 (YK-1.1)

3. Hanuwume nponywenHoe c1080 (clogocoyemanue).

— 3TO TEOMETPUUECKOE MECTO TOYUEK, JJISI KOTOPBIX CymMMa
paccTosHUN 10 IBYX (DUKCHpPOBAHHBIX Touek F; u F,, UMEeHyeMbIx (oKycaMu, €CTh
BEJIMYMHA MTOCTOSIHHAS.

[IpaBWIIBHBINA OTBET: IUIUIIC.

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

4. Hanuwume nponyweHHoe cl1080 (Clo8ocouemanie).

— TpeJIeN OTHOIIEHUS TpHupanieHus: GyHKIIUU K TPUPAIICHUIO €€
aprymMeHTa MpH CTPEMJICHUU MPUPAIICHHUS apryMeHTa K Hymo (IpU YCIOBUH, YTO
TaKOW MpeJieJ CYIECTBYET).

[IpaBuIbHBINM OTBET: TPOU3BOIHAS; MPOU3BOAHAS (DYHKITUH.

Komnerenunn (naaukaropsl): YK-1 (VK-1.1)

5. Hanuwume nponywenHoe c1060 (clogocouemanue).

OnpenenuTtenb KBaIpaTHON MaTpUIlbl paBEH CYMME ITPOU3BECHUN 3JIEMEHTOB JIF000M
CTPOKH (CTOJIOIIA) HA UX
[IpaBubHBINM OTBET: anredpandecKue JOTMOTHCHHS.
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

6. Hanuwume nponywennoe ci1060 (ciogocoyemanue).

byakuu f B TOuke M — 3TO BEKTOp, KOOpAWHATAMU
KOTOPOTO SIBJISIFOTCSI 3HAUYEHUSI YACTHBIX TPOU3BOAHBIX B 3TOM TOUKE.

[IpaBunbHBINA OTBET: TPAAUCHT.

Komnerenuuu (uuaukaropsl): YK-1 (VK-1.1)




7. Hanuwume nponywennoe ci106o (ciogocovemanue).

— 3TO NpeeN OTHOUIEHUS NPUpAIIeHUS (PYHKIIMH HECKOIbKHUX
MEPEMEHHBIX O BbIOPAHHOW MEPEMEHHOM K MPUPAIICHHUIO ATOW MEPEMEHHOH, mpu
CTPEMJIEHUU DTOI0O NPUPALLECHUS K HYIIIO.

IIpaBunbHBINA OTBET: YacTHAs IPOU3BOAHAS.

Komnerenuuu (naaukaropsl): YK-1 (VK-1.1)

8. Hanuwume nponywennoe cnogo (ciogocoyemanue).
nist pyskiun f(x) — 9T0 Takast GyHKIHS, TIPOU3BOIHAS KOTOPOM

pasHa f(x).
[IpaBunibHBIN OTBET: MEPBOOOpaA3HAS.
Komnerenuuu (uuaukaropsl): YK-1 (VK-1.1)

9. Hanuwume nponywennoe ci1o6o (ciosocouemanue).

Wurerpan HazbiBaeTcs , €CIIM BBIMOJHAETCS MO KpalHeWl mepe
OZHO M3 CIEAYIOUIMX YCIOBMMA: 1) 00IacTh MHTEIPUPOBAHUS SIBISIETCSI OECKOHEUHOM;
2) noabIHTErpaibHas (GYHKIIUS SBISETCS HEOTPAHUYEHHON B OKPECTHOCTH HEKOTOPBIX
TOYEK 00JaCTH UHTETPUPOBAHMUS.

[IpaBUIBHBIN OTBET: HECOOCTBEHHBIM.

Komnerenuuu (nuaukaropsl): YK-1 (YK-1.1)

10. Hanuwume nponywerHnoe ciogo (ciogocoyematue).
— YypaBHEHHE, KOTOPOE IMOMHMO (YHKIHH COACPKUT €&

TIPOU3BOTHBIC.
[TpaBunbHBIN O0TBET: nu(depeHINATBEHOE YpaBHEHHE.
Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

3aI[aHI/Iﬂ OTKPLITOI0 TUIIA ¢ KPATKUM CBOOOJIHBLIM 0TBETOM

1. Ipoussoonas ¢pyuxyua y(x) = cos(x?) pasHa ... (Omsem 3anuwume 6 6uoe
dynryun)

IIpaBuIBHBIH OTBET: —2X sin x2.

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

2. Haiimu npomesxcymox eospacmanus yuxyuu y(x) = 1 — x? (Omeem 3anuwume 6
suUoe uHmMepsala)

IMpaBuinbHbI oTBET: (—0; 0).

Komnerenuuu (nnaukaropsl): YK-1 (VK-1.1)

3. Haumu niowadv mpey2onbHuKa, 3a0aHHO20 KOOPOUHAMAMU CEOUX GEPUIUH
A(0;0;0), B(1;0;0), C(0; 2; 0) (Omeem s3anuwume 6 sude yucia)

[IpaBunbHbiii oTBET: 1.

Komnerenuuu (naaukaropsl): YK-1 (VK-1.1)



4. Haiimu naubonvwee snavenue gynxyuu y(x) = x2 — 2x — 1 na ompesxe [—1; 1]
(Omeem 3anuwiume 8 8uoe yucia)

[IpaBuIbHBIN OTBET: 2.

Komnerenuuu (nuaukaropsl): YK-1 (VK-1.1)

5. Haumu cymmy abcyucc mouek pazpoléa QyHKyuu:
x’4+1,x<0
f(x)=1cosx,0<x<1
x> =1,x>1
(Omeem 3anuwume 6 suoe 4ucia)
[IpaBunbHbIN OTBET: 1.
Komnerenuuu (nuaukaropsl): YK-1 (VK-1.1)

6. C nomowwio onpedenenno2o unmezpania Haumu naiowaob ueypel, 02paHUYeHHOU
aunuamu {y = 0;y = 2x; x = 1} (Omeem 3anuwume ¢ éude uucia)

[IpaBunbHbIN OTBET: 1.

Komnerenuuu (nuaukaropsl): YK-1 (YK-1.1)

7. C nomowbto onpeoeneHHo20 uHme2pala Haumu niouaosb Quaypul, 02paHuyeHHOU
aunuamu {y = 0;y = 1/2; x = +1} (Omeem 3anuwume 6 uoe uucia)

[IpaBunbHbIid oTBET: 1.

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

8. C nomowpio onpedenenHo2o unmezpania Haumu niowaos gueypsl, 02paHu4eHHOll
qunuamu {y = 3x?%;y = 0; x = 1} (Omeem 3anuwume 6 sude uucia)

[IpaBunbHbIid OTBET: 1.

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

9. Haumu obwee pewenue oupgepenyuanvrnozo ypasuenus y' =x (Omeem

3anuwume 8 gude QyHKyuu)
2

o X
[IpaBunbHBINA OTBET: 5 1 C.

Komnerenuun (naaukaropsl): YK-1 (VK-1.1)

10. Haiimu obwee pewenue oupgepenyuanvnozo ypasuenus y' —3y' +2y =0
(Omeem 3anuwiume 6 guoe QyrnKyuu)

[IpaBunbHeli oTBET: Cie* + Ce?*.

Komnerenuun (nuaukaropsl): YK-1 (VK-1.1)

3anaHus OTKPHITOTO THUIIA C PA3BEPHYTHIM 0TBETOM

1. Pewuums 3a0auy, ucnonv3ys memoowvt OughpepeHyuaivHo20 uCHucieHus:



. t
[Ipu moAroToBke K SK3aMEHy CTYIEHT 3a t JHEW u3ydaeT (;)—IO 4acTb Kypca H

3a6piBaet (1/ 36 - t)-10 yacTh. CKONBKO JAHEH HYXKHO MIOTPATHTH HA OATOTOBKY, YTOOBI
ObL1a M3yueHa MakCUMajbHas 4acTh Kypca?

IIpuBecTu paclIMpEeHHOE PEILICHUE.

Bpewms Beinmonnenus — 30 MuH.

OxunaeMblid pe3yJbTar:

1. CocraBum ¢yukuuio V(t), xoropas oTpakaeT 0ObEM H3YUYEHHOTO CTYIECHTOM
y4eOHOro Marepuana B XoZe MpOXOKIEHUs Kypca:

v = (t%) - (316 t)

2. Haxomum skctpemym dyukiu V (t) yautsiBast, uro t > 0:

0 ( t )’ (1 t) 1 1
S \t+1 36 (t+1)?2 36
V'(t) =0=t, =5 pauei
3. Y6enumcs, uto t, = 5 AHel — Touka Makcumyma pyukuun V (t):

e

V' (t, =5) —@ < 0= t, =5 gHel — T.max
OTtBeT: MakcUMallbHas 4acTh Kypca OyzeT u3ydeHa uepes 5 JHeu.
Kputepun onieHuBaHus:
— moctpoenue ¢pyHkmuu V (t), orpaxaromieii 00beM H3yuYeHHOTO CTYIEHTOM y4eOHOTO
marepuaia B X0Je IPOXOXKIEHHUS Kypca;
— HaXOKJIeHHE FKcTpemyma Gyukimn V (t);
— JI0Ka3aTebCTBO TOTO, YTO HAWACHHBIA SKCTPEMYM €CTh MAKCUMYM.
Komnerenuun (maaukaropsl): YK-1 (YK-1.1)

2. Pewwums 3a0auy, ucnonv3ys memoosvt oughghepeHyuanibHo20 UCHUCieHus.

Haiitu BeipaxkeHune it 00beMa peaar30BaHHON MPonyKiuu Yy = y(t), eclii H3BECTHO,
yro KpuBas crupoca p(y) 3amaercs ypaBHeHueM p(y) = 2 — Yy, HOpMa aKceJepamun
1/l = 2, nopma nasectunuii m = 0,5, y(0) = 0,5.

(CrpaBounasi mHpoOpManusi: MOJEIh POCTa B YCIOBHUSIX KOHKYPEHTHOTO pBHIHKA
npuauMacet Bux y' = mip(y)y)

[IpuBecTu paClIMPEHHOE PELIEHNUE.

Bpewms Boinonnenus — 30 MUH.

OxunaeMblii pe3yJibTar:

Hcnonb3dyeM Mopelnb pOCTa B YCIOBUSX KOHKYPEHTHOTO pBIHKA TIPH 3aJaHHBIX
YCIIOBHI:

y' z 2-y)y
—y — dt
2 - y)y

Q-yy y)y J at



-2
—y_2=Ce‘2t
y

ln|

y(0) =05=C =3
OKOHYATEIBHOE PEIICHUC NIPUHHUMACT BUJ
2

1+ 3e72t
OTtBeT: 00BEM peaTM30BAaHHON MPOAYKIIUU onpeaeseTcs QyHKIuen y =

y =
2

Kpurepun oueHuBanus:

— aJIalTUPOBAaTh MOJENIb POCTa B YCIOBUAX KOHKYPEHTHOTO PBhIHKA ISl periaeMoi

3aJauy;

— HalTH o011ee penieHue Noay4YeHHOro TP PepeHIINaIbHOTO YPaBHEHUS;

— BBIJIETIUTh YaCTHOE PEIICHHE, COOTBETCTBYIOIEE 3a/IaHHBIM HayalbHbIM YCIOBHUAM

— HalTH QyHKIMIO 00beMa peain30BaHHON MPOTYKIUH.

Komnerenumu (nuaukaropsl): YK-1 (YK-1.1)



3KC“8PTHO€ 3aKJII4YeHHEe

IpencTaBieHHBIH KOMIUIEKT OIEHOYHBIX MAaTEPHANOB 110 IMCLIMILIHHE
«Marematuka» cootBercTByeT TpeGopanusm ®I'OC BO.

IlpennaraemMble OLEHOYHBIE MaTepHalbl aleKBaTHBI MeNsIM M 3afadam
peanu3allid  OCHOBHOH TIpodecCHOHANBHOM 00pa3oBaTebHOW MpOrpaMMbl 110
HanpagieHuto noaroroeku 38.03.03 Ynparnenue nepcoHanom.

BH/IBI OLIEHOYHBIX CPE/ICTB, BKIIOYEHHBIE B NIPE/ICTABIEHHBIN (OHJ, OTBEYAIOT
OCHOBHEIM npuHLHKNaM ¢opmuposanus POC.

PaspaboraHHbie U Mpe[CTaBIEHHBIE /IS YKCIEPTH3bI OLEHOYHBIE MaTepHallbl
PEKOMEHIYIOTCS K HMCIOJB30BAHHIO B IMpOIECCE MOATOTOBKH 00y4YalomuXcs 110
yKa3aHHOMY HaIlpaBlIeHHIO.

Ipencenarens y4ebHO-METOIUYECKOH KOMUCCHH
MHCTHTYTa KOMIBIOTEPHBIX CHCTEM H 7
B

HHGOPMAIIHOHHEIX TEXHOIOTHi Betpora H. H.
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