KomMmuieKT 01l1eHOYHBIX MATEPHUAJIOB 1O JUCIUIIHHE
«MareMaTukKa»

3aHaHHﬂ 3aKPLITOI'0 THIIA

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

1. Boibepute onvH MpaBUIbHBIA OTBET
BeIuncnuTh OnpenennTens:
|1 2
3 4

A) -2

b) 0

B) =5

I3

[IpaBuibHBIN OTBET: A
Komnerenmuu (uaaukaropsr): OINK-1

2. BriOepuTe 0AMH NPaBUIIbHBINA OTBET

BBIUKCIIUTE CKAISPHOE POU3BENEHUE d - b BEKTOPOB:
d(1;2;3); b(~1;0;0)

A)3

b) 0

B) -1

I') 43

[IpaBunbHBIN OTBET: B

Komnerenmuu (uaaukaropsr): OIK-1

3. BriGepuTte oaurH nMpaBUWIbHBIN OTBET
Boruucnuth npou3BoaHyo GyHKIUU B Touke x = 0:

y(x) =1+ x?
A) =23
b)0
B) -5
I3
[IpaBunbHslii oTBET: b
Komnerenmuu (uaaukaropsl): OIMTK-1

4. BeiOepuTe OAMH MPABUIIbHBINA OTBET
Boruucnuts npenen QyHKIuu:

1
lim (1 + —)
n—-oo n

n



A) -1

b) 0

B)n

Ne

[IpaBunbHbIN OTBET: I’

Komnerennuu (uaaukaropsr): OIK-1

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

6. BoeiOepure oivH MpaBUIIBLHBIN OTBET
Heonpenenennpiii unterpan [ 2*dx pasen:
A)2*¥-In2+C
3
B)>-+C
Zx
MNx-2*+C
[IpaBunbHbIil oTBET: B
Komnerenmuu (uaaukaropsr): OINK-1

7. Boibepute oivH MpaBUIILHBIN OTBET

dx .
2 PpaBEH:

Heonpenenennslii uaterpan [ o
a

1 a
A) " ;arctg St C
b) ‘f“‘z +C

X
B)lz- arctg—+ C

X

F) Z : tg Z +C
[IpaBunbHsIii oTBET: B
Komnerenmuu (uaaukaropsl): OIMTK-1

8. BeiOepuTe oiuH IPaBUIIHHBIA OTBET
d

a2

Heonpenenenusiii uurerpan [

A) arcsinz +C

x .
— paBeH:



b) arccos% +C
1

B) — \/Wxaz +C

I') arcsin -t C

[IpaBunbHBIN OTBET: A

Komnerennuu (naaukatopsl): OITK-1

9. Beibepute onvH NpaBUIbHBIN OTBET

Kakoii u3 yka3zanHbIXx npusHakoB HEnpumenuMm mig uccinenoBaHus Ha
CXOIMMOCTbh HEOTPULATENBHBIX PSAJIOB?

A) MHTErpaIbHBIN MPU3HAK

b) npusnak Ko

B) npuznak Jlanambepa

I') mpusnak JleriOuuna

[IpaBunbHbiil oTBEeT: I’

Komnerenuuu (uaaukatopsl): OITK-1

10. Beibepute oIMH paBUIIbHBIN OTBET

Kakoli H3 yKa3aHHBIX MNPU3HAKOB MPUMEHSETCA JJI1 MCCIEIOBaHUS Ha
CXOIMMOCTB 3HAKOYEPENYIOIIMUXCS PAIOB?

A) MHTErpasbHBIN MPU3HAK

b) npuznak Komm

B) npuznak JlanamGepa

I') mpusnak JleriOuura

[IpaBunbssiil otBET: I’

Komnerenmuu (uaaukaropsr): OINK-1

11. Beibepute o1H NMpaBUIbHBIN OTBET
Kaxoii u3 psaoB ABIAETCSA CXOASAIIMMCS?

A)1+§+§+...+(§)”_1+...

B)1—§+§+~-+(_§)n_1+...

B)1—-141—1+4-+ (=114
10 20 10n

IN—+— —
1001 = 2002 1000n+1
[IpaBunbnsiil oTBET: b

Komnerenuuu (naaukatopsl): OITK-1

12. Beibepute ovH IpaBUIIBLHBIN OTBET

Ecnu panuyc cxonumocTH st cTeneHHoro psina R > 0, TO 3TOT psll CXOIUTCS
Ha UHTEpBaJe

A) (O;R)

B) (-R; R)

B) (0; o0)



1)
2)
3)
4)

1)
2)
3)

4)

I') (—R; 0)

[IpaBunbHEBIN OTBET: b

Komnerennuu (naaukatopsl): OITK-1

13. Beibepute oJIvH paBUIIbHBIN OTBET
Ecnu psn u3 abCcomoTHRIX BETMYMH 3HAKOUEPENYIOUIETOCs psA/la CXOIUTCS, TO
3HAKOYEPEAYIOIIHICS PAI:

A) cxoauTcsl yCIOBHO

B) MOKCT KaK CXOAUTHCA YCIIOBHO, TAK U paCXOOUTHCA

B) cxonutcst abcomoTHO

I') pacxoautcs

[IpaBuibHBINM OTBET: B

Komnerenuuu (uaaukatopsl): OITK-1

Banaﬂnﬂ 3aKPLITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUA

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

Onpenenurtenn

1 2

3 4

3 4

1 2

1 0

0 1

1 2

2 4

IIpaBUIBHBIN OTBET:
1
b

A)
b)
B)
I)
2
T

Komnerenmuu (uaaukaropsr): OINK-1

3HaueHUE OIIPpCACIUTCIIA

1
-2
0
2
4
B

2. YcTaHOBHUTE MPAaBUIILHOE COOTBETCTBUE. KaXk10My 371IEMEHTY JICBOTO CTOJIOIA
COOTBETCTBYET TOJIBKO OJWH AJIEMEHT IIPaBOTO CTOJIOIIA.

Marpuna
()
(2 5)
1 0 O
(0 1 0
0 0 1

0 O

0

0

A)
b)

B)

)

Panr marpunsl
2

1
3



[IpaBuIbHBIN OTBET:
| 2 3 4

b A B r
Komnerennuu (naaukatopsl): OITK-1

3. YcraHnoBure IMpaBUJIIBHOC COOTBCTCTBUC. Ka)KIIOMy QJICMCHTY JICBOTI'O CTOH6Ha
COOTBCTCTBYCT TOJIBKO OWH 3JICMCHT IIPAaBOI'O CTOH6Ha.

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

Komnerennuu (uaaukaropsl): OITK-1

4. YcraHOBUTE NTPaBUIIBHOE COOTBETCTBHE. KakIoMy 311EMEHTY JIEBOTO CTOI0LA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPABOro CTOJIOLA.

Bekropsl |d x E|
1) d(1;2;3); b(—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) @(1;0;1); b(0;1;0) I) V13
[IpaBusIbHBIN OTBET:
1 2 3 4
r B A B

Komnerenmuu (uaaukaropsl): OITK-1

5. YcraHoBuUTE IPAaBUWIBHOE COOTBETCTBUE. KaykJOMy 2/1€MEHTY JI€BOTrO CTOJIONA
COOTBETCTBYET TOJILKO OJIMH 3JIEMEHT MPABOro CTOJIOLA.

Heomnpenenenubiii tHTETpain 3HavyeHue
dx x—1)2
1) j > A) Q +C
COS“ X 2
2) f ¢ 4 B) L sin2x+C
> X 5 SsinZx +
ex
3) jcostdx B) 7-|-C
4) j(x —1)dx I tgx +C

5



[IpaBuIbHBIN OTBET:
| 2 3
I B b A

Komnerennuu (naaukatopsl): OITK-1

N

6. YcTaHoBute IMpaBUIIBHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJI6IL’:1
COOTBCTCTBYCT TOJIBKO OWH 3JICMCHT IIPAaBOI'O CTOH6Ha.

IMopsnok nuddepeHraILHOrO
HuddepeHnnanbHOe ypaBHEHUE psLIOK AudepeHs

YpaBHEHUS
1) 1—y' =x2y A) 4
d?y
2 —— = x2 2 b 3
) dx? Ty :
3) y +y"+y" =0 B) 1
dy d*y
4 —Z — = r 2
) X=Xty )
[IpaBuibHBIN OTBET:
| 2 3 4
B I b A

Komnerennuu (uaaukatopsl): OITK-1

7. YcTaHOBUTE MPAaBUILHOE COOTBETCTBUE. KaXk10My 371€MEHTY JIEBOTO CTOJIO1A
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MTPaBOro CToyioNa.

z(x,y) zy (x,y)
1) x% + y? A) 0
2) X b) 1
y y
3) e*y B) 2x
4) e™ I') y-e*y
[IpaBusIbHBIN OTBET:
| 2 3 4
B b r A

Komnerenmuu (uaaukaropsl): OITK-1

8. YcraHoBuTe paBuiIbHOE COOTBETCTBUE. KaXk10My AJIeMEHTY JIeBOTO CTOJI011a
COOTBETCTBYET TOJIbKO OJIMH 3JIEMEHT MPaBoro cToyoua.

HubdepenimansHoe ypaBHEHUE Tun muddepennmantbHOTO ypaBHEHUS
1) y'+y=0 A) JluHeHHOEe HEOTHOPOIHOE
2) y'+y' +y=1 b) JlnHelHOe 0fHOpOAHOE
3) y' + 2y = y?x B) BepHyiu
4) y' = x? I') CpasgensouUuMucsd nepeMeHHbIMU
IIpaBuibHBIN OTBET:
1 2 3 4
b A B r



Komnerennuu (naaukatopsl): OITK-1

9. YcraHoBUTE NpaBUIBLHOE COOTBETCTBUE. KaX10My 371€MEHTY JIEBOr0 CTOJI0IA
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPABOTO CTOJIONIA.

o 1
1) Z — A) CTENEeHHOU pAJ,
— N
oo xn
2) Z = b) rapMOHUYECKUU P
oo 0 .
3) Z(sin nx + cosnx) B) TPUTOHOMETPHYECKUH PsIf
1
o (-D)" )
4) Z - I) 3HaKOoYepeayKILUNCA pAL
1
[IpaBUbHBIN OTBET:
1 2 3 4
b A B r

Komnerenmuu (uaaukaropsr): OINK-1

10. YcranoBure npaBWIBHOE COOTBETCTBHE. KakmoMy >31eMEHTy JIEBOTO
CTOJIOIIA COOTBETCTBYET TOJIBKO OJUH 3JIEMEHT IIPABOTO CTOIOLA.

OyHKIUA Paznoxenue B psig Maknopena
1) e* A) T+x+x24++x"+ -
2) B) x X3 N xS N N (_1)n+1x2n—1
COS X — e — .
1 3t 5! (2n —1)!
. x  x? x"
3) sinx B) 1+ﬁ+§+...+m+...
1 X2 x4 (_1)nx2n
4 I 1-——=4+—4++—
) 1—x ) 2! +4! ot (2n)!
IIpaBUIBHBIN OTBET:
1 2 3 4
B r b A

Komnerennuu (naaukatopsl): OITK-1

11. VYcranoBute mnpaBuUibHOE COOTBETCTBUE. Kakiomy »slieMEHTy JeBOTO
CTOJI011a COOTBETCTBYET TOJBKO OJIMH 3JE€MEHT MPaBOro CTOJOIIA.

) A) T
f dx dy 2

D
D:{0<x<1,0<y<1;}



2) B) 0

f dx dy

D
D:{0<x<1,0<y<0;}
3) B) 1

ffarar

D:{ix=1y=0;,y=x;}

4) ) 1
f f dx dy 2
D
D:{0 < x <1;y = arcsinx;}
IIpaBUIIBHBIN OTBET:
1 2 3 4
B b r A

Komnerennuu (uaaukaropsr): OINK-1

12. VYcranoBute MNpPaBUIBHOE COOTBETCTBUE. KaXaoMy »3IEMEHTY JI€BOrO
CTOJIOLIa COOTBETCTBYET TOJBKO OIMH 3JIEMEHT MPaBOro CTOJIOLA.

2
Jf dxdydz 3
%
V{0<x<1,0<y<1,0<z<1}
2) b) 1
Jf dxdydz
%
—R < x <R;

V:{—+/R% —x2 SyS\/RZ—xZ;

0<z<.R?—x2—y2
3) B)

jf dx dy dz

%
Vi{0<z<L;x*4+y*=1}
4) ) 21R?

wdxdydz

Vi{-1<z<1;x*+y*=R?%}
[IpaBusbHBIN OTBET:
| 2 3 4
b A B I

AN



Komnerennuu (naaukatopsl): OITK-1

3aIlaHl/lﬂ 3aKpPbLITOTO THIIA Ha YCTAHOBJICHUE HpaBI/IJILHOﬁ
nocJjIeaA0Barc/JIbHOCTH

1. Pacnionoxure onpenennuTeny B MOPsAAKE BO3PACTAHHUS:

1 2 3
A)lt 2 3
3 2 1
1 0 0
b)|jo 1 0
0 0 1
1 0 O
B)l[o -1 0
0 0 1
1 2 3
Nnio 2 3
0 0 3

IIpaBunbHbiil oTBET: B, A, b, I
Komnerenmuu (uaaukaropsl): OINK-1

2. Pacrnionoxure BEKTOPHI B MOPSIKE BO3PACTAHUS UX JJIUHBI:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

I') (100)

ITpaBunbnsiii otBeT: I, B, b, A

Komnerenmuu (uaaukaropsr): OINK-1

3. PacnionoxuTte npezaensl B NOPsJIKE YObIBAHUS MX 3HAYCHUI:

) 2x2%-4
A) 3}1—{& x2—x-2
B) lim 222
x>0 X X
. x+1
B) lim (%)
I) lim XX+l

x—o0 10x%—x-2
[TpaBunensiii otBeT: I, B, A, b
Komnerennuu (uaaukaropsl): OIMK-1

4. Pacrionoxkutre OOBEMBbI TapAJIICICIHIIECIOB, MOCTPOCHHBIX Ha BEKTOpPAx

> 77 >

a, b, ¢, B mopsiiKe BO3paCTaHUS:
A)da(1 0 0),b(0 1 0),¢0 0 1
B)a(1 0 0),b(3 0 4),c(0 6 8)
9



B)d(1 0 0),b(0 3 4),é(6 8 0)

Na@ o0 1),b(10 0 1),é(-10 0 1)
IIpaBunbnsiii otBeT: I, A, b, B
Komnerennuu (uaaukaropsr): OINK-1

5. PacronoxuTe onpeseeHHbIe HHTETPATIBI B IOPSIKE BO3PACTAHMSE:
1
2
A) f({ x4 dx
B) J, dx

11+x2

B) J, dx

D) [ 01 3e*dx

IIpaBunbHbiil oTBET: A, B, b, I’
Komnerenmuu (uaaukaropsl): OINK-1

6. Pacnonoxxure nuddepeHnraibaple ypaBHEHUS B MOPSAKE BO3pACTAHUS UX
nopsiAKa:

dy  dy _ dy
B)dx2 dx5  dx
B)y"+y" =0
Dxy" —y' =y°
[IpaBunbnsiil otBET: A, B, I, b
Komnerenmuu (uaaukaropsl): OITK-1

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

Komnerenmuu (uaaukaropsl): OITK-1

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): OIMK-1

9. Pactionoxute psabl B HOPSIKE BO3PACTAHUS UX BTOPBIX YJICHOB:
A) Ln=1(@n+1)

10



0 1
B) 271:1 ;
o 1
B) Yim155

o 5
r) Zn=1 n+1
[TpaBunbHbI oTBET: B, b, A, I’

Komnerennuu (naaukatopsl): OITK-1

10. Pacnonoxure CTEnEHHbIE PsiAbl B IMOPSAIKE BO3PACTaHUS HMX PaguyCoOB
YJICHOB:

A) o
. +2)"
B) B0 o &2

x.zn—l

B) Yn=o X"

) Xn=o 5"x™

[IpaBunbnsiil otBeT: I, B, b, A
Komnerenuuu (uaaukatopsl): OITK-1

11. Pacnionoxute HHTErpajbl B MOPSAAKE YObIBAHUS UX 3HAUYCHU:
1 1

A) [, dx [ dy
1

B) J, dx [; dy
1 x?

B) [, dx [y dy

1 1
D) [ydx [ dy

[TpaBunensiii otBeT: I, A, b, B
Komnerennuu (uaaukaropsl): OITK-1

12. Pacnionoxkute psbl B MOPSAKE BO3PACTAHUSA UX CYMM:
1
A) Xn=07n
2
b) Yn=o5n
4
B)Yn=0zn
3
[) Yn=o7n
[IpaBunbHBIM OTBET: A, b, I, B
Komnerenmuu (uaaukaropsl): OIMTK-1

3aIlaHI/Iﬂ OTKPbLITOI0 THUIIA

3az1amm OTKPLITOI0 TUIIA HA JOIIOJTHCHUC

1. HanummTe npomyeHHoe CII0BO (CIIOBOCOYETAHUE).

11



JIByX HEHYJEBBIX BEKTOPOB d U b — 510 uncIIo, paBHOE
MPOU3BEICHUIO JJIMH 3TUX BEKTOPOB Ha KOCHHYC YIJIa MKy HUMHU.

IIpaBUIIBHBIN OTBET: CKAISIPHOE ITPOU3BENCHUE.

Komnerennuu (uaaukaropsr): OINK-1

2. Hanumvre npomyieHHoe clI0BO (CIOBOCOYETaHUE).
— YIOPSIIOYEHHBIH HAOOp BEKTOPOB B BEKTOPHOM
MPOCTPAHCTBE, TaKOM, YTO JIOOOW BEKTOpP JTOr0 MPOCTPAHCTBA MOXET OBITH
€IMHCTBEHHBIM 00pa30M MPEACTABICH B BUJAC JUHEHHOW KOMOWHAIIMKA BEKTOPOB M3
ATOTO Habopa.

[IpaBunbHBII OTBET: Oa3uUC.

Komnerennuu (naaukatopsl): OITK-1

3. HanuimuTe npomnyieHHoe ¢I0BO (CI0BOCOUYETAHHE).
— OTO T€OMETPUYECKOE MECTO TOYEK, JJII KOTOPBIX CyMMa
pPAcCTOSHUN 10 JBYX (PUKCUPOBAHHBIX TodueK F; u F,, umMeHyeMmbIx (hOKycaMu, €CTb
BEJIMYMHA IIOCTOSIHHAS.

[IpaBuIIbHBIN OTBET: IUIUIIC.

Komnerenmuu (uaaukaropsr): OINK-1

4. Hanuiumre npomnyeHHOe CI0BO (CIOBOCOYETAHUE).
— TMpeaen OTHOUIEHUS TMpUpameHus QyHKIUU K
IpUPAIICHUIO € apryMeHTa P CTPEMIICHUH TIPUPALICHHS apryMeHTa K Hymo (Tipu
YCJIOBHHM, YTO TAKOH MpEaen CylIeCTBYET).

[TpaBUIIBbHBII OTBET: MPOU3BOAHAS; IPOU3BOIHAS (DYHKITHH.

Komnerenmuu (uaaukaropsr): OINK-1

5. Hanmummmre npomnyiieHHoe CI0BO (CIOBOCOUETAHUE).

Onpenenutens KBaJApaTHON MaTPHUIbl paBEH CyMME MPOU3BEICHUN 3JIEMEHTOB
0001 cTpokHu (cTo0Ia) Ha UX :

[IpaBunbHBIN OTBET: anreOpanvecKkre JOTMOTHEHHUS.

Komnerenruu (uaaukaropsr): OIK-1

6. Hanummre nponyiieHHoe ClI0BO (CIOBOCOYETAHUE).
¢yukumu f B TOuke My — 3TO BEKTOp, KOOpAUHATAMH
KOTOPOTO SIBJISIFOTCS] 3HAUYEHUS YACTHBIX IPOU3BOJHBIX B 3TOM TOUKE.

[IpaBuIbHBIN OTBET: TPAJUECHT.

Komnerennuu (naaukatopsl): OITK-1

7. HanumuTe nponymeHHoe CI0BO (CIIOBOCOYETAHNUE).
— 3TO Tpenena OTHOIICHUS TNpUpAIEHUs (QyHKIUH
HECKOJIbKUX TIEPEMEHHbIX 10 BBIOPAHHOM TMEPEMEHHOM K MPUPAIICHUIO 3TOU
IIEPEMEHHOM, IIPU CTPEMIICHUU TOTO IIPUPALLEHUS K HYJIIO.

IIpaBuibHBIN OTBET: YacTHAsA IPOU3BOIHAS.

12



Komnerennuu (naaukatopsl): OITK-1

8. Hanuiure npomnymieHHoe CI0BO (CIOBOCOUETAHUE).
s yaknuu f(x) — 310 Takas (QyHKIHS, TPOU3BOIHASL

KOTOpO#i paBHa f(x).
[IpaBuUnBHBIN OTBET: TIEPBOOOpa3HAS.
Komnerennuu (naaukatopsl): OITK-1

9. HannmuTe npomnyieHHoe ¢I0BO (CII0BOCOYETAHHE).

NHTterpan Ha3bIBaeTCA , €CIIA BBINIOJHACTCS MO KpauHEN
Mepe OJIHO U3 CIEAYyIOIUX YClIoBHil: 1) 00macTh HMHTErPUPOBAHUS SIBISETCS
OeCKOHEYHOM; 2) TMONBIHTErpajdbHas (QYHKUUS SBISETCS HEOTPAaHUYCHHON B
OKpPECTHOCTH HEKOTOPBIX TOYEK 00JIaCTU UHTETPUPOBAHMUS.

[IpaBUNBHBIN OTBET: HECOOCTBEHHBIM.

Komnerenmuu (uaaukaropsr): OINK-1

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

IIPOU3BOJIHBIE.
[IpaBunbHbIi 0TBET: qU(DPepeHnanTbHOE ypaBHEHHE.
Komnerenuuu (uaaukatopsl): OITK-1

11. Hanumure mpomynieHHoe cI0BO (CIOBOCOYETAHUE).
— 3TO TIpelea MOCIEA0OBATEIbHOCTH €r0 YaCTUYHBIX
CYMM, €CIIM TOT Ipee CyUIECTBYET.

[IpaBuIIbHBIN OTBET: CyMMa YUCIOBOIO PsJIA.

Komnerenmuu (uaaukaropsr): OINK-1

12. HanmummTe nponyiieHHoe CI0BO (CIOBOCOUETAHUE).

Ecnu uncnoBoii psisy CXOAUTCS, TO TIPEieN €ro O0IIero YjieHa paBeH
[IpaBUIIbHBIN OTBET: HYIIIO.

Komnerenmuu (uaaukaropsl): OITK-1

13. HanummuTe nponyueHHoe ClI0BO (CIOBOCOYETAHUE).
— YacTHBINA ciy4ad psaa Teiiopa, rae TOYKa pasioKeHUs

paBHa HYIIO.
IIpaBunbHselii otBeT: P Maknopena.
Komnerenmuu (uaaukaropsl): OITK-1

14. HanumuTe OponyuieHHoe CI0BO (CIIOBOCOYETAHUE).
— 3TO 0000IIEeHNEe TOHATUS OMpPENeIEHHOTO HWHTETpaia s
(GyHKIMH IBYX MEpEMEHHBIX, 3a/IaHHOM Kak Z = f (X, ).

[IpaBuibHBIN OTBET: IBOMHON MHTETPAL.

Komnerennuu (uaaukaropsr): OITK-1
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15. Hanumute npomnyieHHoe cI0BO (CIIOBOCOYETAHUE).

['eomeTpudeckuil CMBICI JBOWHOTO HMHTErpaja 3aKI04acTcs B TOM, 4YTO
BEJIMYMHA JIBOWHOTO HMHTErpaja OT HEOTpULATeNIbHOM  (yHKIMU  paBHa
HUIMHAPUYECKOTO Tea.

[IpaBUIBHBII OTBET: OOBEMY.
Komnerennuu (naaukatopsl): OITK-1

3aaHus OTKPBITOrO THIA ¢ KPATKUM CBOOOIHBIM OTBETOM

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

IIpaBMiIbHBII OTBET: —2X Sin x2.

Komnerenuuu (uaaukatopsl): OITK-1

2. Haiitu npomexyToxk Bospactanus ¢ynkuuu y(x) =1 —x? (Omsem
3anuwume 8 uoe UHmepsala)

[TpaBunbHeIi oTBET: (—0; 0).

Komnerennuu (uaaukatopsl): OITK-1

3. Haitftn muomans TpEyrojbHUKA, 3aJaHHOTO KOOPAWHATAMHM CBOMX BEPILIVH
A(0;0;0), B(1;0;0), C(0; 2;0) (Omsem 3anuwume 6 6ude uucia)

[TpaBunbHBIM OTBET: 1.

Komnerennuu (uaaukaropsl): OITK-1

4. Haiitu Hambonbinee 3HadeHue QpyHkuun y(x) = x? — 2x — 1 Ha oTpeske
[—1; 1] (Omsem 3anuwume 6 6ude uucna)

[IpaBuibHBIN OTBET: 2.

Komnerennuu (uaaukaropsl): OITK-1

5. Haiitu cymmy abGcuucc Touek pa3pbiBa QyHKIUM:
x2+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omesem 3anuwume 6 8ude 4ucia)
[TpaBunbHBIM OTBET: 1.
Komnerenmuu (uaaukaropsl): OIMK-1

6. C momMOIbIO OMNPEAENICHHOTO WHTErpajda HaWTH IUIomaas (UTYpHI,
orparnyeHHol mHusIMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 suoe uucia)

[TpaBunbHBIM OTBET: 1.

Komnerennuu (uaaukaropsr): OITK-1
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7. C TOMOIIBIO OMPEACIIEHHOTO WHTEeTpasia HAWTH TUIOMAnb (QUTYPHI,
orpanuuennoi auHMsMu {y = 0;y = 1/2;x = +1} (Omeem s3anuwume 6 6uoe
yucna)

[IpaBunbHBIM OTBET: 1.

Komnerennuu (uaaukaropsr): OINK-1

8. C TmMOMOIIBI0 ONpENeNeHHOTO HHTErpajia HaWTH IUIOMAgb (QUTYpHI,
orpaHnueHHoi muauAMH {y = 3x2;y = 0; x = 1} (Omsem 3anuwume 6 sude uucia)

[IpaBunbHBIM OTBET: 1.

Komnerennuu (uaaukaropsr): OIK-1

9. Haiitu obiee pemienne muddepeHanisHoro ypaBaeHus y' = x  (Omeem
3anuwiume 8 gude yHKyuu)
2

o X
[IpaBUIBHBIN OTBET: 5t C.

Komnerenmuu (uaaukaropst): OITK-1

10. Haittu oG1iee perrenue quddepeHimansHoro ypaBaenus y'' — 3y’ + 2y =
0 (Omeem 3anuwume 6 suode gynxkyuu)

IIpaBunbHeIi oTBET: Ce* + C,e%*.

Komnerenuuu (uaaukatopsl): OITK-1

I1. C nomompr0 KAakMX MAOCTATOYHBIX IIPU3HAKOB MOKHO OIPENEIIUTH
CXOIUMOCTbH 3HAKOMOJIOXKHUTENBHBIX YUCIOBBIX PANOB (Ilepeuuciums HaumeHo8aHus
NPU3HAKOB)

[IpaBUiIbHBIN OTBET: NMPU3HAKU CPABHEHUS, MHTETPAJbHBIM Npu3Hak Komw,
paaukaibHbIA npu3Hak Komm, npusnak /Janambepa.

Komnerenmuu (uaaukaropsr): OINK-1

12. C mnoMmolbl0 KakOro TMpHU3HAKA MOYKHO ONPENEIUTh CXOAUMOCTD
3HAaKOUYEPEIYIOIINXCS YUCIOBBIX PsIOB (Vkazame Haumenosanue npusHaxa)

[IpaBunbHBIN OTBET: pu3HaK JleiOHuIa.

Komnerenmuu (uaaukaropsr): OIK-1

13. PaznoxxenneM kako (GyHKIMM SIBIII€TCS CIAEAyrONMN psijg MakiopeHa:
x |, x? xm
1+ Tty Tttt (Omeem 3anuwume 6 sude y = f(x))

[TpaBwIbHEIH OTBET: Y = e*.
Komnerenmuu (uaaukaropsl): OITK-1

14. PaznoxeHueM Kakoil (YHKIMH SBISETCS CleQyrOIUN psiax MakiopeHa:

5 (_1)n+1x2n—1 0 a

———+—+ -+ ——+ - (Omsem 3anuwume 6 6ude 'y = f(x

1 3 s (2n-1)! ( y =1
IIpaBuinbHbIi OTBET: Yy = SIin X.

Komnerennuu (naaukatopsl): OITK-1
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15. Pa3znoxkeHueMm kakod (YHKIHMH SIBJISIETCS Cieayromuil psg MakiaopeHa:
x2 x4— (_1)nx2n
l1-——+—++—
20 4l (2n)!
[IpaBUIBHBIN OTBET: Y = COS X.
Komnerennuu (naaukatopsl): OITK-1

+ «-+ (Omesem 3anuwume 6 suoe 'y = f(x))

3agaHusl OTKPBITOIO THIIA C PA3BEPHYTHIM 0TBETOM

1. Pemuth 3aaqy, ucnomn3yst MeToAbl AuddepeHInaabHOT0 UCUUCTCHUS:

Teno maccoit my = 3000 kr magaet ¢ BoicoTbl H = 1280 M MeTpoB U TepsieT
Maccy  (CcropaeT) TPOMOPIIMOHANIBHO  BpemMeHW  maaeHws.  Koaddumment
nponopimonanbHocTH kK = 100 kr/c. Cuutas, 4To HauanabHast CKOPOCTh vy = 0 M/,
yckopenue g = 10 M/c?, HaliTu Bpems NajgeHus, IPU KOTOPOM TeNlo OyleT MMeThb
HauOOJbIIYI0 KHHETUYECKYIO SHEPTHIO.

[IpuBecTH pacHIMPEHHOE PEIICHHUE.

Bpewms Bommonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. IIpumem, 4TO TENO SABIAETCS MATEpPUANIBHOM TOUKOW. Torma KMHeTHYECKas
HHEPrus MaTepUAIbHON TOYKU OyJI€T BBIUMCIATHCS 110 TaKOW popmyIie:

m - v?
2

VYuuThiBas, YTO Macca Tela IpU JBWXKEHUHM NEPEMEHHA, OIpPEIEIUM
3aBUCUMOCTh MAacChl MAJAOUIEr0 Tejla OT BpeMeHU. Tak Kak Tello Cropaer
IPONOPLUOHAILHO BPEMEHU MaJIEHUs, €T0 Macca yMEHbIIAETCs, U PyHKUUS TPUMET
TAKOU BUJI:

m(t)=my—k-t
@yHKIMSA CKOPOCTh TeJIa OT BPEMEHHU MAaICHUS:
v(t)=vy+g-t
[Tonyyaem GyHKITMIO KHHETUYECKOM SHEPTUH TeJla OT BPEMEHU TaJCHUS:

1
E@)=5(mo—k-)(vo+g- t)?

1
E(t) = 5(3000 —100-¢)(0+ 10-t)2 = 5000(30-t2 —t3)

2. OnpenensieM Bpems t,,—o MaJleHUs Tejla 0 TOT0O MOMEHTAa, KaKk ero macca
CTaHET paBHa HYIIIO:
m(t) =my—k-t=3000—100-t =0 = t,,—o = 30 cek
3. Onpenensem BpeMS toron NAJACHUS TENA 10 CTOJIKHOBEHHUS C 3€MJICH:

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

4., Haxoaum BpeMmsl MajieHUs, TPU KOTOPOM TeJO OyIeT MMETh HanOOJbIIYIO
KAHETHUYECKYIO JHEPIrHi0, Kak HambOompiee 3HaueHue ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]
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HaXOI[I/IM BHYTPCHHUC KPUTHUYCCKUEC TOYKH:
E'(t) =5000(60-t—3t) =0=
t=0
t =20¢[0;16]
Haxomum wHaumbonbliee 3HaYeHHE (PYHKUIMM Ha TpaHUIAX OTpe3ka U BO
BHYTpeHHI/IX KpI/ITI/I‘-ICCKI/IX TOYKax:

t 0 16

E(t) 0 5000(30-16% — 163)

OtBer: BpeMsl NaaeHMs, NPU KOTOPOM Teao OylaeT HMEThb HauOOJbLIYIO
KMHETUYECKYIO DHEprHio t = 16 cek.

Kputepuu oneHnBanus:

— mnoctpoenue QyHkimu E(t) KUHETUYECKOHW HHEPruM Tejlna OT BPEMEHH
NaJCHUS;

— OIpe/ieJIEHNEe BPEMEHU MaACHHMs TeJla 0 TOTO MOMEHTA, KaK €ro Macca CTaHeT
paBHa HYJIIO;

— OIpE/ICIICHNE BPEMEHH aJICHUs Teja 10 CTOJKHOBEHHUS C 3EMIIEH;

— HaxokJeHHWe Haubosbiiero 3HaueHus Gyukiun E(t) Ha oTpeske,
OIIPEIEIICHHOM BPEMEHEM NAJIEHUS A€ 1O CTOJIKHOBEHUS C 3eMJIEN

Komnerenmuu (uaaukaropsr): OINK-1

2. Pemmnthb 3a1a41y, UCIIOJIb3Yy: MCTOIbI ,ZII/I(b(l)CpeHI_II/IaJILHOFO HCUYHNCIICHH .
o t
HpI/I IIOATOTOBKC K OK3aMCHY CTYIACHT 34 t nHEUN N3y4acT (t-l-_l)-IO 4aCTb KypCa U

3a0b1Baet (1/ 36 - t)-10 yacTh. CKOJIBKO JIHEH HY>KHO MOTPATHTH Ha MTOJITOTOBKY, YTOOBI
ObLJIa M3yueHa MaKCUMaJlbHas 4acTh Kypca?

[IpuBecTr pacIMpPEHHOE PELICHUE.

Bpewms Bomonnenus — 30 MuH.

OxunaeMblid pe3yJbTar:

1. CocraBum ¢ynkiuio V(t), koropast oTpakact 00beM U3y4EHHOTO CTYICHTOM
y4eOHOTO MaTepuaa B X0Jie IPOXOXKACHUS Kypca:

o= ()~ (559
\e+1/ \36
2. Haxoaum skctpemym ¢yukiuu V (t) yuutsiBas, uto t > 0:
V’(t)—( t )’ (1 t)l— 1 1
S \t+1 36 S (t+ 1?2 36
V'(t)=0=t, =5 nuHent
3. Y6enumcs, uto t, = 5 AHel — Touka makcumyma (ynkmuu V (t):

VIO =

144 —_ —_ —_— 1 —
V' (t, =5) __(6)3 <0=t,=>5naHell — T.max
OTBeT: MakcUMalibHas 4acTh Kypca OyaeT u3ydeHa uepes 5 JHel.
Kpurepun ouenuBanus:
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— moctpoenne ¢yukimu V(t), oTpaxkaromnieii 00beM H3YYEHHOTO CTYIACHTOM
y4eOHOTO MaTepuaia B X0/ IPOXOKACHUS Kypca;

— HaxoKaeHue skctpemyma pyukmuu V (t);

— JI0Ka3aTeIbCTBO TOTO, YTO HANICHHBIN SKCTPEMYM €CTh MAKCHUMYM.

Komnerennuu (uaaukaropsr): OINK-1

3. Pemuth 3amaqy, HCIOMB3YsI METOABI HMHTETPATTLHOTO MCUUCIICHUS:

[unuaapuyecknii pe3epByap € BBICOTOW 6 M W JUAMETPOM OCHOBAHMS
4 M HarmoJHEH BOAOM. 3a Kakoe BpeMs BOJIa BBITEUET U3 HETO Yepe3 KPYIIoe OTBEPCTHE
panuyca 1/12 M, caenanHoe B JHE pe3epByapa?

(CripaBounass wHGOpMAIUS: CKOPOCTh HCTEUCHHUS JKUIKOCTH TI0 3aKOHY
bepuynnu Beipaxaercst hopmynont V = o,/2gx, npuyuem aiisg Boasl o = 0,6)

[IpuBecTr pacCIMPEHHOE PELICHUE.

Bpewms Bommonnenus — 30 MuH.

OxunaeMblid pe3yJIbTar:

1. Ilycts 4depe3 t ceK Mmociie UCTEYEHHsI BOJIBI YPOBEHb OCTABILEWCS BOJABI B
pe3epByape ObLI paBEeH X M, a 3a BpeMs dt CeK MOHU3WICS Ha dX M. BEIYUCIUM 00BbeM
BOJIBI, BBITCKAIOIINI 3a 3TOT OSCKOHEYHO MaJIbI MPOMEXYTOK BpeMEHU dt, IBYMsI
crocobamu:

1 cn.) Obsem dW paBeH 00beMy HHUIMHIAPUYECKOTO CJIOS BBICOTOM dXx U
pagnycoM OCHOBAHUS 7' = 2 M.

dW = mr2dx

2 ci.) O6bem dW paBeH o0beMy IWJIMHJIpA, OCHOBAHUEM KOTOPOTO CITYXKHUT
OoTBepcTHE B JHE pe3epByapa p = 1/12 M, a Beicota paBnHa Vdt, rne V — ckopocthb
TEUYCHUS BOJIBI:

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

IIpupaBHKUBAaEM NOTy4YEHHbIE BEIPAKEHUS
r?dx = 0,6mp?,/2gxdt
[Tonyuyaem
r2dx

- 0,6p%/2gx

2. UHTerpupyeM ypaBHEHHE, OITY4aeM BpeMs HCTEUEHHs BOJIbI
6 6
ridx ridx dx ridx
= [ oo 2
J 0,6p%/2gx 0,6p4,/2g ) VX 0,6p=\/2g

3. [loncraBisieM UCXOAHbBIE JaHHBIE, TOTyYaeM
t = 1062 cexk = 17,7 MUH
OTtBeT: Boza BITEUET U3 pe3epByapa uepe3 t = 1062 cek = 17,7 MuH.
Kpurepun ouennBanus:
— TMOCTPOEHUE MAaTeMaTHYeCKOM MOJENu Mpolecca HUCTEUYECHUsS BOABI W3
pe3epByapa;
— MHTETPUPOBAHKE MTOTYYEHHOTO YPaBHEHUS;
18
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— HaXOXJE€HHE BPEMEHHM BBITEKaHUsS BOJbI W3 pPeE3epByapa 4Yepe3 Kpyrioe
OTBEPCTHE, CACIAHHOE B JHE pe3epByapa
Komnerennuu (naaukatopsl): OITK-1

4. Pemmuth 3a/1a4y, UCIOJb3YSI METONbI AU((EpEHIIMATHHOTO HCIUCIICHUS:
Haiitu BeIpaxkeHue a1 oObeMa peajan30BaHHON mpoaykmumu y = y(t), eciu
M3BECTHO, 4TO KpuBas cmpoca p(y) 3amaercs ypaBHeHueMm p(y) = 2 —y, HOpMma
akceneparuu 1/l = 2, Hopma uaBecturmii m = 0,5, y(0) = 0,5.
(CripaBounast HHGOPMAIIHS: MOJENb POCTA B YCIOBUAX KOHKYPEHTHOTO PhIHKA
npunumaet Bug y' = mip(y)y)
IIpuBecTr pacIMpPEHHOE PELICHUE.
Bpewms Boimonnenus — 30 MuH.
OxupaeMblid pe3ybTar:
Hcnons3yeM Mojiesb pPOCTa B YCIOBUSAX KOHKYPEHTHOTO PhIHKA MPH 3aaHHBIX
YCIIOBHIA:
y' =@2-y)y
dy
————=dt
(2—=y)y

[a=p]

-2

y
y—2_ Ce™?t
y

In

y(0)=05=C=3
OKoHYaTeNbHOE PEIICHUE TPUHUMAET BU]I
2

P
OtBer: 00BeM peayM30BaHHOW TMPOAYKIMU ompenesercs QyHKIuen y =
2

1+3e~2t
Kpurepun ouenuBanus:

— aJanTHpOBaThb MOJEIb pOCTAa B YCJIOBHUSAX KOHKYPEHTHOIO pBIHKA MJIs
pelraeMoin 3a1auu;

— HalTH o0uiee peneHue Noay4eHHOro Au¢depeHuaIbHOr0 ypaBHEHUS;

— BBIJCJIIUTh YAaCTHOE pEUICHUE, COOTBETCTBYIOLIEE 3aJaHHbIM HaYaJIbHBIM
YCJIOBHSIM

— HalTH PYHKIUIO0 00beMa pean30BaHHOM MPOTYKIIUH.

Komnerenmuu (uaaukaropsl): OIMK-1

5. Pemutsh 3aJiaqy, UCII0JIb3Yyd MCTOAbI MHTCIPAJIBHOT'O UCHUCIICHUS:
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HaiiTu BepOsSTHOCTD NONaAaHus OCHU IIKKMBA B KOIbLO 77 < x% + y? < 17, ecin

YCKOPEHHE OCH BEJIOMOTO BaJia PeAYKTOpa PACHpPEISIICHO 10 HOPMAJIbHOMY 3aKOHY C
_x%4y?
e 202

IUIOTHOCTBIO BeposTtHOCTH. f (x,y) = —
[IpuBeCTH pacIIMPEHHOE PEIICHHE.

Bpewms BeinonHenus — 20 MuH.

Kpurtepuu orieHUBaHUS:

— (hopmanu3aIms TEXHHIECKOTO MPOIECCa;

— HHTETPUPOBAHHUE MMOIYISHHOTO YPABHCHHS;

— HAXOXK/ICHUE BEPOATHOCTH IMOMAJaHksI OCH IIIKHBA B KOJIECO.

Oxunaemblidl pe3yabTar:
1

P = jJ f(x,y)dXdy = 22 fj e—pz/Zo'Zpdpd¢ =
r1<p<Ty 02Tt JJp

ZT[ T2 2 2 2 2.T;
= —-p*/20 2 = —e~ P /20%|'2 =
0221 Jrl ° /) ¢ |T1

— 6—1’12/2(72 _ e—r22/202

Otger: P = e T1/20° — g=13/20,
Komnerenuuu (uaaukatopsl): OITK-1

6. PemuTsh 3a1a4y, HCIIONB3Yys METOABI HHTETPAJILHOTO HCUUCIICHUS:
Halitn koopAMHATHI LIEHTPA TSYKECTU OJHOPOAHOrO Tena V, ecim
V={y=x*+2% x*+22=10, y = 0}.
[IpuBecTr pacIMPEHHOE PELICHUE.
Bpewms Boimonnenus — 30 MuH.
OxunaeMblid pe3yJIbTar:
1. Teno orpannyeHo nMapadboI0Ua0M, HUIUHAPOM U IUIOCKOCTBIO.
Y A

e

I

V10

P

Z

A

2. Tesao OMHOPOAHO ¥ CHMMETPUYHO OTHOCHTEIBHO ocu O, CIIe0BaTeIbHO
HEHTP TSHKECTH puHauIexut ocu 0y = {x, = 0, z, = 0}.
Haxonum y,:
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B cunty ogHOponHocTH Tena npuMeM C — MJIOTHOCTB TeJia.
My, I, Cydxdydz [ff, ydxdydz

m IIf, Cdxdydz  [ff, dxdydz
xX=rcos¢p,y=y,z=rsin¢

dxdydz =r drd¢dy
14 v

0<r<+v10,0< ¢ <2m

Yo =

21 V10 r? V10
=qu5f rdr dy=27rj r3dr =
0 0 0 0
V10
=27‘[Z = 50r.
0
21 V10 r? V10
jﬂydxdydzzf dgbj rdrjydyznf rodr =
v 0 0 0 0
"% 5007
= T — = .
6 0 3
3.
5007
73 _10
Y= 50 T3

10
OTBeT: KOOpAMHATHI IIEHTPa TAKECTH OJTHOPOAHOTO Tena V: (O it 0).

Kpurepun ouenuBanus:

— caenarb 3cku3 tena V;

— TPUBECTH AHAJIUTHUYECKUE BBIPAKECHUS MJII HAXOXKIEHUS LIEHTPA TIKECTH
OJIHOpoAHOTO Tena V;

— HaWTHU KOOPJIMHATHI EHTPA TAKECTH OAHOPOAHOTO Tena V.

Komnerenmuu (uaaukaropsl): OITK-1
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BKCHep’I‘HOC 3aKJIl0YCHHE

[IpencraBneHHBIH KOMIUIEKT OLEHOYHBIX MAaTE€pUalioB IO JAUCLUIUIMHE
«MateMaTHka» cooTBeTcTBYeT TpeboBanusm @I'OC BO.

IIpennaraemMble OLEHOYHbIE MaTepHalbl aJeKBaTHBI IEJIIM U 3ajJadaM
peau3alii OCHOBHOM MpO¢)eCCHOHANBHOW 00pa30BaTeNbHOM MporpaMMsl IO
HanpasiieHuto noarotoBkHy 15.03.01 MammHocTpoeHue.

Bunb! OlIEeHOYHBIX CPEACTB, BKIIOYEHHbBIE B MPEACTABIEHHBIH (OH/I, OTBEYaIOT
OCHOBHBIM IIpuHIKNaM popmuposanus POC.

Pa3paboTaHHble U NpeacTaBiIeHHbIE IS SKCIEPTU3bl OLIEHOYHBIE MaTepPHAIIBI
PEKOMEHAYIOTCS K HCITONIB30BaHMI0 B IIPOLECCe MOATOTOBKUA OO0ydarommxcs Io
yKa3aHHOMY HallpaBJIEHHIO.

IIpencenarens yueOHO-METOAMYECKOM KOMUCCHH
VHCTUTYTa KOMIIBIOTEPHBIX CUCTEM U 2 7
7.

WH()OPMAIITMOHHBIX TEXHOJIOTHH Betposa H. H.



JIHCT H3MEeHeHHH H JOMOJIHEeHHH

Ne
n/n

Buae! nononuesuii u
H3MEeHEeHHUH

Hara u HoMep npoTokoia
3acenanus Kadeapsl
(xadenp), Ha KoTOpoM OBLTH
PaccMOTPEHBI U 0100PEHBI
HW3MEHEHUS U JIOTIOTHEHHUS

[MToamuce
(c pacmH(ppOBKOK)
3aBeayromero kadenpoi
(3aBemyromux Kadeapamu)

JIOTIOJIHEH KOMILIEKTOM
OLIEHOYHBIX MaTE€PUAJIOB

[IpoToxon 3acenanus
Kaepsl PUKIIATHOM
MaTteMaTuku Ne
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B.B. Mansri




