KoMIuieKT 0lIeHOYHBIX MATEPHUAJIOB IO AMCIUILIHHE
«MareMaTukKa»

3ajanns 3aKPBITOTO THIA

3aaHus 3aKPHITOT0 THIIA HA BBIOOP NMPABWIBHOIO OTBETA

1. BriGepuTte oMH NMpaBUIbHBINA OTBET
Bpraucnuth onpenenurens:
|1 2
3 4

A) =2

b) 0

B) =5

I3

[IpaBunbHBIN OTBET: A
Komnerenuuu (naaukatopsl): OITK-1

2. BoibepuTe 0MH MpaBUIIbHBIN OTBET

BBIUKCIIUTE CKaISPHOE MPOU3BENEHHUE d - b BEKTOPOB:
d(1;2;3); b(~1;0;0)

A)3

b)O0

B) -1

I')+3

[IpaBunbHbIii oTBET: B

Komnerentuu (uaaukaropsr): OIIK-1

3. BoiOepute o1MH NMpaBUIIbHBIN OTBET
Boruucinuts npou3BoAHYI0 PyHKIIMHU B Touke x = 0:

y(x) =1+ x?
A) =23
b)0
B) =5
I3
[IpaBunbnsIil oTBET: b
Komnerenunu (naaukatopsl): OIIK-1

4. BeiOepuTe OAMH MPABUIBHBIN OTBET
Boraucnuts npenen GyHkmum:

1
lim (1 + —)
n—oo n

n



A)—1

b) 0

B)r

Ne

[IpaBunbHBIM OTBET: [’

Komnerennuu (naaukatopsl): OIIK-1

5. BeibepuTte oiMH MPaBUIBHBIN OTBET
Heonpenenennsiii unterpan [ x3dx pasen:
N+

B)3x3+C

B +c¢

DZ+c

[IpaBunbHbiil oTBeT: I’

Komnerenmuu (unaukaropsr): OITK-1

6. BoiGepute o/1vH MpaBUIIBHBIN OTBET

Heonpenenenusii uaterpan [ 2¥dx pasen:
A)2*¥-In2+C
3
B) "? +C
Zx
B) T C
MNx-2*+C
[IpaBunbHBIN OTBET: B
Komnerentuu (uaaukaropsr): OIIK-1

7. BriOepuTe oAMH NMPaBUIbHBINA OTBET
dx

a+x?

Heonpenenenusrii nnterpan [ paBeH:

1 a
A) - ;larctg St C
b) %2”2 +C

X
B)la- arctg—+ C

X

F) Z : tg Z +C
[IpaBunbHbIii oTBET: B
Komnerenunu (naaukatopsl): OIIK-1

8. BbiOepuTe 01uH NPaBUIIbHBIA OTBET
d

a2

Heonpenenenusiii uurerpan [

A) arcsinz +C

x .
— paBeH:



b) arccos% +C
1

B) — —a2+xaz +C

I') arcsin o +C

[IpaBunbHbBIN OTBET: A

Komnerennuu (unaukaropsr): OITK-1

9. BriGepuTe oMH MPaBUIbHBIN OTBET

Kakoit wu3 ykazanubix mnpusHakoB HEnpumenum nansi ucciaenoBaHus Ha
CXOAMMOCTb HEOTPHUIIATEIBHBIX PSAIOB?

A) MHTErpabHbIN NPU3HAK

b) nmpuznak Komm

B) mpusnak Jlamambepa

I') npusnak Jleitouuna

[IpaBunbHEIM OTBET: I’

Komnerennuu (unaukaropsr): OITK-1

10. BeiOepure ouH npaBUIbHBINA OTBET

Kakoii W3 yKa3aHHBIX MNPHU3HAKOB IIPUMEHSETCA I MCCIEIOBaHUS Ha
CXOMMOCTb 3HAKOUEPEAYIOIMXCS PSIIOB?

A) MHTErpaIbHbIN IPU3HAK

b) mpuznak Ko

B) npusnak Jlanambepa

I') mpusnak JleiiOHuna

[IpaBunbHEBIM OTBET: I’

Komnerentuu (uaaukaropsr): OITK-1

11. BeiOepuTe OAMH NpaBUIIbHBINA OTBET
Kaxoii u3 psaoB sBIs€TCS CXOASIIMMCS?

A)1+§+§+...+(§)”_1+."

n-1
B)1-242+t(=2) 4.
Byl—-1+1—-1+4+-+ (D" 1+
ryto 420 4 g tom

1001 2002 1000n+1
[IpaBunbHEIM OTBET: b

Komnerennuu (uaaukaropsr): OIIK-1

12. Boibepute OJIMH paBUIIbHBIN OTBET

Ecnu paanyc cXoguMoCTH Uil cTeneHHoro psaa R > 0, To 3TOT psl CXOAUTCS
Ha MHTEpPBAJIE

A) (O;R)

B) (-R; R)

B) (0; )



I') (=R; 0)
[IpaBunbHbIN OTBET: b
Komnerennuu (uaaukaropsr): OITK-1

13. BeiOepute o1H NpaBUILHBINA OTBET

Ecnu pan n3 abCONMIOTHBIX BETWYMH 3HAKOUEPENYIOLIErocs psAla CXOAUTCS, TO
3HAKOUEPEAYIOLIUUCS P

A) cxoAuTCs YCIOBHO

b) MOXkeT Kak CXOIUTBCS YCIOBHO, TaK U PACXOAUTHCS

B) cxonutcst abcomoTHO

I') pacxoaurcs

[IpaBunbHbIN OTBET: B

Komnerennuu (uaaukaropsr): OITK-1

3az[amm 3aKPbITOI0 THIIA HA YCTAHOBJICHHUE COOTBETCTBUA

1. VYcraHoBuTe NpPaBWIBHOE COOTBETCTBUE. KaXaoMy »JIIEMEHTY JIE€BOTO
CTOJI011a COOTBETCTBYET TOJIBKO OJMH 3JE€MEHT MPaBOro CTOJOIA.

Onpenenurens 3HAUYCHHE ONPEAECTUTENS
1) 1 2 A) 1
3 4
2) 3 4 b) —2
1 2
3) 1 0 B) 0
0 1
4) 1 2 I 2
2 4
[IpaBusbHBIN OTBET:
1 2 3 4
b r A B

Komnerentuu (uaaukaropsr): OIIK-1

2. VYcraHOBHUTE NPABWIBHOE COOTBETCTBHE. KaXaoMy »dlIeMEHTY JIE€BOTO
CTOJI011a COOTBETCTBYET TOJIBKO OJMH 3JEMEHT MPAaBOr0O CTONOIA.

Marpuna Panr maTpuiis
1 1 2 A 2
) (% ‘21) )
2 b 1
: (2 &) :
3) 1 0 O B) 3
(O 1 0)
0O 0 1
4) 0O 0 O I 0
(O 0 0)
0O 0 O



IIpaBUIBbHBIN OTBET:
1 2 3
b A B
Komnerennuu (uaaukaropsr): OITK-1

—

3. VYcraHOBHTE IIPAaBWIBHOE COOTBETCTBHE. KakIaoMy »dI€MEHTy J€BOro
CTOJIOLIA COOTBETCTBYET TOJIBKO OJUH JIEMEHT IIPABOrO CTOIOLA.

y(x) y'(x)
1) sin(x?) A) 1
X2
2) 1 B) X
x VIt
3) [1 + x2 B) 0
4) e’ I 2-x+ cos(x?)
[IpaBUIBbHBIN OTBET:
1 2 3 4
I A b B

Komnerennuu (unaukaropsr): OITK-1

4. YcrtaHoBUTE IMpaBUJIBHOC COOTBCTCTBHC. Ka>1<z[0My QJICMCHTY JICBOI'O
CTOJ'I6I_[3 COOTBETCTBYCT TOJIBKO OAWH 3JICMCHT ITPaBOIo CTOJ'I6I_[a.

BekTopsl 13 x b
1) d(1;2;3); b(—1;0;0) A) 1
2) a(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) ) V13
IIpaBUIBbHBIN OTBET:
1 2 3 4
r B A B

Komnerenmuu (uaaukaropsr): OITK-1

5. YcraHoBUTE TMPAaBUIBHOE COOTBETCTBHE. KakIOMy »dIIEMEHTY JIEBOTO
CTOJI011a COOTBETCTBYET TOJIBKO OMH 3JE€MEHT MPaBOro CTOJOIIA.

Heonpenenenupiii uHTErpa 3HaueHue
dx x — 1)2
1 f . A) G-D7
cos“x 2
2) [%d B) L sinzxtc
> X 5 sin2x+
ex
3) jcostdx B) 7.|_C
4) j(x — 1dx I tgx +C



)
2)
3)
4)

)
2)

3)
4)

1))
2)
3)
4)

IIpaBUIBbHBIN OTBET:
1 2
I B

Komnerennuu (uaaukaropsr): OITK-1

> A

6. VYcraHoBHUTE NpaBUIIbHOE COOTBETCTBHE. Kaxaomy »sieMeHTy JeBOro
CTOJIOIIa COOTBETCTBYET TOJBKO OAMH 3JIEMEHT IPAaBOro CTOJIONA.
[Topsnox nuddepenmanibHOTO

HuddepeniuanbHoe ypaBHECHUE

1—y' =x%
d2
dx? x
yl + yll + yIII — O
dy dby
dx TX g T XY
IIpaBUIBbHBIN OTBET:
1 2
B r

A)
b)
B)
)

Komnerennuu (unaukaropsr): OITK-1

7. YcraHOBUTE IMpaBUJIBHOC COOTBCTCTBHC.
CTOH6Ha COOTBCTCTBYCT TOJIBKO OAMWH JJICMCHT IIPABOI'0O CTOH6IIa.

z(x,y)
x% + y?
X
y
e*Y
e™
IIpaBUIBbHBIN OTBET:
1 2
B b

A)
b)

B)
)

Komnerenmuu (uaaukaropsr): OITK-1

8. VYcraHOBUTE MPAaBUIBHOE COOTBETCTBUE.

CTOJIOIIA COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBoro cTojioua.

Tun nuddepeHnranbHOro ypaBHEHUS
JInHelHOe HeOHOPOJHOe

JuddepenunanbHoe ypaBHEHHE

yII + y — O
y'+y' +ty=1
y' + 2y = y2x
y = x*
[IpaBusbHBIN OTBET:
1 2

b A

A)
b)
B)
I)

YpaBHEHUS
4

3
1
2

4
A
KaxxmomMy 53J€MEHTY JIEBOIO

Zy(x,y)
0
1

y
2x

y - ey

>

Kaxnomy »sneMeHTy meBoro

JInHerHOE OHOPOAHOE
Bepnyniu

C pa3zesiIiUMHUCA TepeMeHHbIMU

3
B

4
I



Komnerenunu (naaukartopsl): OIIK-1

9. VYcraHoBute IMpaBUJIBHOC COOTBCTCTBHC. Ka>1<)10My QJICMCHTY JICBOT'O
CTOJ'I6Ha COOTBCTCTBYCT TOJIBKO OAMWH 3JICMCHT IIPaBOI'0O CTOJI6Ha.

-1
1) Z — A) CTENeHHOM psj
— N
(00 xn
2) z ) b) rapMOHHUYECKUH pPs/L
(00 0 .
3) Z(Sin nx + cosnx) B) TPUTOHOMETPHUYECKUU P
1
- (D" )
4) z - I 3HAKOYepeayIOIUUCS P
1
[IpaBUIBHBIN OTBET:
1 2 3 4
b A B I

Komnerenuuu (uaaukatopsl): OIIK-1

10. VYcranoBute IMpaBHUJIIBHOC COOTBCTCTBHUC. Ka}KI[OMy QJICMCHTY JICBOTI'O
CTOH6]_Ia COOTBCTCTBYCT TOJIBKO OAMWH JJICMCHT IIPABOI'0O CTOJ'I6IIa.

OyHKUUA Paznoxenue B psaa MakinopeHa
1) e* A) T+x+x24++x"+-
X x3 X5 (_1)n+1x2n—1
2 coS x b) 4+ 4.
) ) 1 3! * 5! ot (2n - 1)!
3 . B x  x? x"
) sin x ) 1+E+E+M+H+m
1 xz x4 (_1)nx2n
4 I 1——+—++—
) 1—x ) 2! * 4! ot (2n)!
[IpaBusbHBIN OTBET:
1 2 3 4
B r b A

Komnerentuu (uaaukaropsr): OITK-1

11. VYcranoBuTe mnOpaBUIBHOE COOTBETCTBHE. KaXIoMy »3JIEMEHTY JIeBOro
CTOJI0I1a COOTBETCTBYET TOJIBKO OMH JIEMEHT MPABOTO CTOJOIIA.

1) A) T

ﬂdxdy 2

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



2) B) 0

[[axas

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

[faras

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

4) I 1
j dx dy 2
D
D:{0 < x <1;y = arcsinx; }
[IpaBuIBHBIN OTBET:
1 2 3 4
B b I A

Komnerenuuu (uaaukatopsl): OIIK-1

12. VYcranoBute IMpaBHUIIBHOC COOTBCTCTBHUC. KEDKI[OMY QJICMCHTY JICBOTI'O
CTOH6Ha COOTBCTCTBYCT TOJIBKO OAMWH 2JICMCHT IIPAaBOI'0 CTOH6IIa.

1) A) 2

—nR3
jﬂ dxdydz 3
14

V{0<x<1,0<y<1,0<z<1}
2) b) 1

wdxdydz

—R < x <R;

V:i{—+VR?*?—x? <y <+R?*—x%
0<z<R%—x2—y2
3) B)

wdxdydz

Vi{0<z<1;x*+y* =1}
4) I 2mR?

jvﬂdxdydz

Vi{-1<z<1;x>+y? =R?}
[IpaBuibHBIN OTBET:
1 2 3
b A B

| =

= s



Komnerenunu (naaukartopsl): OIIK-1

3aganuss  3aKpBLITOr0  THNA  HA  YCTAHOBJIEHHE  NPABHJIbHOMH
MOCJIe0BATEJIbHOCTH

1. Pacnonoxxute OIIPCACIUTCIINA B IMOPAIKEC BO3PACTAHUA:
1 2 3
A)

b)

B)

)

OO RrRC O RO O R =
o
o

0 3
[IpaBunbnsiii otBET: B, A, b, I’

Komnerenumu (uaaukatopsl): OIIK-1

2. Pacnionokure BEKTOPHI B MOPSIIKE BO3PACTAHUS UX JUIVHBIL:
A) (1;0;0)

b) (1;1;1)

B) (3;4)

') (100)

[TpaBunbnsiii otBet: I, B, b, A

Komnerentuu (uaaukaropsr): OITK-1

3. Pacnionoxute npesensl B OpsiIKe YObIBAHUS UX 3HAYCHHI:

) 2x%—4
A) lim —_
) X200 2 _x—2

. sinx
B) lim,_o ="

. +1\*
i (2)
x°+x+1
10x4—x—2
[TpaBunbubiii otBeT: I, B, A, b
Komnerenunu (naavkatopsl): OIIK-1

I lim, 4

4. Pacrnionoxutre 0OBEMBbI TapAJIICICIHIICIOB, MOCTPOCHHBIX Ha BEKTOpPax

> 77 >

a, b, ¢, B mopsiiKe BO3paCTaHUS:
Aa(l 0 0),b(0 1 0),c(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)

a1 o 1),b(10 0 1),é(=10 0 1)
[TpaBunbHbIM OoTBET: [, A, b, B
Komnerennnu (uaaukatopsl): OINK-1

5. PacnioNOKuTE OMPEIENEHHbBIE MHTETPANBI B TIOPSIIKE BO3PACTAHUS:
1
2
A) f({ x4 dx
B) J, dx

11+x2

B) J, dx

D) 01 3e*dx

[IpaBunbnsiii otBET: A, B, b, I’
Komnerennmu (naaukatopsl): OIIK-1

6. Pacnonoxure nuddepeHnranbabple ypaBHEHUS B MOPSAKE BO3PACTAHUSA MX
MOpSAKA:

[IpaBunbHbiii oTBET: A, B, I, b
Komnerennuu (uaaukaropsr): OITK-1

7. Pacnionoxute z(xy = 1; ¥, = 1) B mopsake BO3pacTaHUs UX 3HAUYCHUI:
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)

IIpaBunbusiii otBeT: I, B, b, A

Komnerenmuu (uaaukaropsr): 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®

D) zOgy) =y/x

IIpaBunbubiii otBeT: b, I, B, A

Komnerenunu (naaukatopsl): OIIK-1

9. Pacnionoxute psiabl B HOPSIKE BO3PACTAHUS UX BTOPBIX UJICHOB:

A) Xp=1(Zn+1)

10



o 1
B) Zn=1_

1
B) Zn 1211,2 1

r)Zn 1n+1

IIpaBunbHsiil oTBET: B, b, A, I’
Komnerennuu (uaaukaropsr): OITK-1

10. PacmoyoxuTe CTeneHHBIC pAAbBl B IIOPAOKEC BO3pAaCTAHUA HUX PadHyCOB
YJICHOB:

A) T
+2
B) Yo o(" -

x 2n 1

B) anO x™

) Xn=o 5"x™

IIpaBunbusiii otBeT: I, B, b, A
Komnerennuu (unaukaropsr): OITK-1

11. PacronoxuTe HHTErpalbl B MOPSIKE YOBIBAHUS WX 3HAYCHUMN:
1 1

A) [, dx [ dy
1

B) [, dx [, dy
1 x?

B) [, dx [y dy

1 1
D) [, dx [ dy

IIpaBunbnsiil otBeT: I, A, b, B
Komnerenmuu (uaaukaropsr): OITK-1

12. PacnionioxxuTe psiibl B MOPSJIKE BO3PACTAHUS UX CYMM:
1
A) Xn=05m
2
b) Xn=o5m
4
B)Y =0
3
I) Xn=on
ITpaBunbhbiil oTBeT: A, b, I, B
Komnereniun (naaukaropsi): OITK-1

3aaHus OTKPBITOrO THIIA

3az[amm OTKPLITOI0 THIIA HA TOIIOJTHEHHUE

1. HanuiuTe npomnyiieHHoe ¢I0Bo (CI0BOCOYETAHUE).

11



JByX HEHYJIEBBIX BEKTOPOB d MU b — 310 YHCJIO,
paBHOE MPOU3BEJECHUIO JJIMH 3TUX BEKTOPOB Ha KOCHHYC yIJIa MEXKy HUMHU.
[IpaBWIBHBIN OTBET: CKAJIIPHOE MTPOU3BEICHUE.
Komnerenuuu (uaaukatopsl): OIIK-1

2. Hanummre npoIynieHHoe ClI0BO (CJIOBOCOYETAHUE).
— YIOPSIOYEHHBIH HA0Op BEKTOPOB B BEKTOPHOM
IPOCTPAHCTBE, TAaKOW, YTO JIOOOW BEKTOpP 3TOr0 IMPOCTPAHCTBA MOXKET OBITH
eIMHCTBEHHBIM 00Pa30M MpPEACTaBICH B BUJC JIMHEHHOW KOMOMHALIUK BEKTOPOB M3
3TOTO Habopa.

[TpaBwiIbHBIN OTBET: Oa3ucC.

Komnerennuu (unaukaropsr): OITK-1

3. HanuiuTe npomnyieHHoe ¢IoBo (CI0BOCOYETaHUE).
— 3TO TEOMETPUUECKOE MECTO TOYEK, JJII KOTOPBIX CyMMa
paccTosiHUI 10 OBYX (PMKCHUPOBaHHBIX To4ueK F; u F,, uMeHyeMbIX (pokycamu, ecTb
BEJIMYMHA MOCTOSTHHAS.

[IpaBUIIBHBIN OTBET: IUIMIIC.

Komnerenuuu (uaaukatopsl): OIIK-1

4. HanuimTe mpoIyieHHOe CII0BO (CJIOBOCOYETAHUE).
— TpeaeN OTHOUIICHUs TpUpalieHds QYHKIUH K
NPUPALICHHIO €€ apryMeHTa PU CTPEMIICHUH IPUPALICHUS apryMeHTa K HyJII0 (TIpu
YCIIOBUH, YTO TAKOW IpeJIeN CyIECTBYET).

[TpaBUIBHBIN OTBET: MPOU3BOIHAS; POU3BOIHAS (PYHKITUH.

Komnerennuu (uaaukaropsr): OIIK-1

5. HanummTe nponyiieHHoe ClI0BO (CIOBOCOYETAHHE).

Onpenenurens KBaApaTHOM MaTpHULbl paBEH CYMME IPOU3BEICHUN 3JIEMEHTOB
m000# cTpokHu (CcToNOIA) HA UX :

[IpaBunbHBIN OTBET: anreOpanvecKkue JOMOTHEHUS.

Komnerentuu (uaaukaropsr): OIIK-1

6. Hanumwrre nponyuieHHoe c0BO (CIIOBOCOYETAHUE).
dbyukimu f B TOuke M — 3TO BEKTOp, KOOPAUHATAMU
KOTOPOTO SIBJISIFOTCS 3HAUEHUS YACTHBIX TPOU3BOJIHBIX B 3TOM TOUKE.

[IpaBUIBHBIN OTBET: TPAUECHT.

Komnerennuu (uuaukaropsr): OITK-1

7. Hanummte mpoIyieHHOe CII0OBO (CJIOBOCOYETAHUE).
— 9TO Mpelesl OTHOIIEHUS TpupamieHus QGyHKIUHA
HECKOJIbKUX TICPEMEHHBIX TI0 BBIOPAHHOW TEPEMEHHOW K TMPHUPAIICHUIO JTOU
MIEPEMEHHOM, IIPU CTPEMIICHUU 3TOTO MPUPALLIECHUS K HYJIIO.

[IpaBuIIbHBIN OTBET: YaCTHAsA NPOU3BOIHAS.

12



Komnerenunu (naaukartopsl): OIIK-1

8. HammuimTe nporymeHHoe CI0BO (CIIOBOCOYECTAHHUE).
s GyHkun f(x) — 3TO Takas (QyHKIHS, TPOU3BOIHAS

KOTOpOii paBHa f (X).
[TpaBWIIBHBII OTBET: MEpBOOOpa3HAsL.
Komnerennuu (uaaukaropsr): OITK-1

9. HamnuiuTe npomnyiieHHoe CI0BO (CI0BOCOYETAHUE).

NHTterpan Ha3bIBaeTCs , €CIIH BBIMIOJHAETCS IO KpalHEu
MEpe OJHO U3 CJEeNyIoUUX YCioBHil: 1) o0nacTb WHTErpUpPOBaHUS SIBISETCS
OECKOHEYHOM; 2) TMOABIHTETpaIbHAS (DYHKIUS SIBISIETCA HEOTPAaHUYEHHON B
OKPECTHOCTH HEKOTOPBIX TOUEK 00JIaCTH UHTETPUPOBAHUSI.

[TpaBuIbHBIN OTBET: HECOOCTBEHHBIM.

Komnerenumu (uaaukatopsl): OIK-1

10. HanummTe nponyieHHoe CI0BO (CIOBOCOYETAHHUE).
— ypaBHEHHUE, KOTOPOE MOMUMO (YHKIIMU COIAEPKUT €€

MIPOU3BOJIHBIE.
[IpaBunbHbIi 0TBET: qUddepeHnnanTbHOe ypaBHEHHE.
Komnerenmuu (unaukaropsr): OITK-1

11. Hanumwrre mpomyIieHHoe CI0BO (CIOBOCOYETAHUE).
— 3TO MpeAes MOCIeI0BaTeIbHOCTH €r0 YaCTUYHbIX
CYMM, €CJIU ATOT Mpe/eNl CyIIECTBYET.

[IpaBuIBHBIN OTBET: CyMMa YHCJIOBOTO PSA.

Komnerentuu (uaaukaropsr): OIIK-1

12. Hanumute npomnyiieHHoe CI0BO (CII0BOCOYETAHNE).

Ecnu yucioBoit psii cXoauTcs, TO Mpees ero o01ero yjieHa paBeH
IIpaBUIIBHBIN OTBET: HYIIO.

Komnerenmuu (uaaukaropsr): OITK-1

13. Hanmummre nmpomnyIieHHoe CIOBO (CIIOBOCOYETAHNE).
— YacCTHBIA ciydad psiga Teiopa, rae TouKa pas3iioKeHUs

paBHA HYIIO.
[IpaBunbHbiil oTBET: Psin Maknopena.
Komnerenunu (naaukatopsl): OIIK-1

14. HanummuTe nponyiieHHoe CI0BO (CIO0BOCOUYETAHUE).
— 9T0 0000IIIeHUE TOHSTHS OMNPEAeIEHHOTO WHTerpalia s
GyHKIMM OBYX TIEpEMEHHBIX, 3a/IaHHOM Kak Z = (X, ).

[IpaBuIIbHBIN OTBET: IBOMHON MHTETPAL.

Komnerenunu (naaukatopsl): OIIK-1
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15. HanummuTe nponyiieHHoe CI0BO (CIOBOCOYETAHUE).

['eoMeTpuyeckuii CMBICT JBOWHOTO MHTErpaja 3akjiiyaeTcs B TOM, YTO
BEeJIMYMHA  JIBOWHOrO MHTErpajga OT HeoTpularedbHOW  (QyHKIMM  paBHa
HUIMHAPUYECKOTO Tea.

[IpaBWIBHBIN OTBET: OOBEMY.
Komnerennuu (uaaukaropsr): OITK-1

3aIlaHl/Iﬂ OTKPLITOT0 TUIIA ¢ KPATKUM CBOﬁOIlHI)IM 0TBETOM

1. Ipoussomuas ¢yukuus y(x) = cos(x?) pasHa ... (Omeem zanuwume 6
suoe hynxyuu)

IIpaBUnbLHBIA OTBET: —2X Sin x 2.

Komnerennuu (unaukaropsr): OITK-1

2. Haiitu npomexyTox Bospactanuss ¢ynkuuu y(x) =1—x? (Omsem
3anuwiume 8 uoe UHmMepsala)

[TpaBuabHbIH O0TBET: (—o0; 0).

Komnerennuu (unaukaropsr): OITK-1

3. Haiitu momaaps TpeyrojibHUKA, 3aJIaHHOTO KOOPJIMHATAMU CBOMX BEPIIHH
A(0;0;0), B(1;0;0), C(0;2;0) (Omeem 3anuwume 6 6uoe 4ucia)

[IpaBunbHBIM OTBET: 1.

Komnerennuu (unaukaropsr): OITK-1

4. Haiitu Hambonbinee 3HadeHue QpyHkuuu y(x) = x? — 2x — 1 Ha oTpeske
[—1; 1] (Omeem 3anuwume 6 6uoe uucna)

[IpaBunbHBIN OTBET: 2.

Komnerenmuu (uaaukaropsr): OITK-1

5. Haiitu cymmy abcruce Todek pa3pbiBa PyHKIUH:
x2+1,x<0
f(x)=qcosx,0<x<1
x2—-1,x>1
(Omeem 3anuwiume 6 gude 4ucia)
[TpaBunbHBIM OTBET: 1.
Komnerenunu (naaukatopsl): OIIK-1

6. C mNoMOIIBIO OMNpEAEICHHOT0 HHTerpajga HaTh [iomaas (Urypsl,
orpanudeHHoi muHusmMu {y = 0; y = 2x; x = 1} (Omeem 3anuwume 6 suoe wucia)

[TpaBunbHBIM OTBET: 1.

Komnerenunu (naaukatopsl): OIIK-1
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7. C mnOMOILIBIO OMPEAENEHHOTO HMHTErpajia HaWTH IUIOIAgb (UTYpPHI,
orpanuuenHoi auHMsMu {y = 0;y = 1/2;x = +1} (Omeem s3anuwume 6 e6uoe
yucaa)

[IpaBunbHBIM OTBET: 1.

Komnerenuuu (uaaukatopsl): OIIK-1

8. C mnoMoIIbI0 ONpeleseHHOT0 MHTerpajia HaWTh IUlomanb (QUrypsl,
orpaHnueHHoM muHuAMH {y = 3x2;y = 0; x = 1} (Omsem 3anuwume 6 sude uucia)

[TpaBunbHbIi OTBET: 1.

Komnerenuuu (uaaukatopsl): OIK-1

9. Haiitu obiee pemienne auddepeHnaisHoro ypasueHust y' = x  (Omeem
3anuwume 8 suoe QyHKyuu)

2
o X
IIpaBUIBbHBIN OTBET: 5t C.

Komnerenumu (uaaukatopsl): OIIK-1

10. Haiitu oOmee perienue auddepeHimanibioro ypaaenus y'' — 3y’ +
2y = 0 (Omeem 3anuwiume 6 gude QyHxkyuu)

IIpaBunbHeli oTBeT: Ce* + C,e%*.

Komnerennuu (unaukaropsr): OITK-1

1. C mnomompr Kakux JOCTAaTOYHBIX MPHU3HAKOB MOXKHO OIPEIEIHTH
CXOJUMOCTbH 3HAKOTOJIOXKHUTEIBHBIX YUCIOBBIX PANOB (Ilepeuuciums HaumeHoO8aHUs
NPU3HAKOB)

[IpaBuiIbHBIN OTBET: MPU3HAKU CPABHEHUS, MHTETpajbHbIA Npu3Hak Komw,
paaukaibHbI npusHak Ko, mpusnak [Janamobepa.

Komnerentuu (uaaukaropsr): OIIK-1

12. C noMOmBK KAKOTO TMPHU3HAKA MOXKHO ONPENEIHUTh CXOIUMOCTh
3HAKOYEPEAYIOIIMNXCS YUCIIOBBIX PAIOB (VKazams naumenosanue npusHaxa)

[IpaBunbHbI OTBET: pu3HaK JlelOHuIa.

Komnerennuu (uaaukaropsr): OIIK-1

13. Paznoxkennem kakoil (YHKIIMU SIBISIETCA CIeAyromuid psan MakiopeHa:
x | x? xm
1+ Tty Tttt (Omeem 3anuwume 6 ude y = f(x))

[TpaBwiIbHEIH OTBET: Y = e*.
Komnerenunu (naaukatopsl): OIIK-1

14. PaznoxxeHneM Kakol (YHKIMM SIBISCTCS CIEAYIOIMMN psjg MakiopeHa:

x x3 x5 (_1)n+1x2n—1 .
TR D) + +-+ (Omesem 3anuwume 6 sude ' y = f(x))
[IpaBusnbHbBIN OTBET: Y = Sin X.

Komnerentuu (uaaukaropsr): OIIK-1
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15. Paznoxxenuem kakoi (GYHKIHMH SIBISCTCS CIEIYIOIUA psg MakiopeHa:
x2 x4— (_1)nx2n
l1-——+—++—
20 4l (2n)!
[IpaBUIBHBIN OTBET: Y = COS X.
Komnerennuu (unaukaropsr): OITK-1

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

3aIlaHl/Iﬂ OTKPLITOT0 THUIIA C PA3BEPHYTHIM O0TBETOM

1. Pemmts 3amady, uCmonb3yst MeTObI TG GepeHIINaTBEHOTO UCUHUCICHHUS:

Teno maccon my = 3000 kr nagaer ¢ Beicotel H = 1280 M MeTpOB U TepseT
Maccy  (cropaeT) MOpOIMOPIMOHAIBLHO  BpeMmeHH  najeHus.  KosdduuueHt
nponopiuonansbHoctd k = 100 kr/c. Cuutas, yto HavanbHas ckopocth vy = 0 M/c,
yckopenue g = 10 M/c?, HaliTu Bpems NajeHus, IPU KOTOPOM Telo OyleT MMEThb
HauOOJBITYI0 KHHETUYECKYIO YHEPTHIO.

IIpuBecTr paCIMPEHHOE PELICHUE.

Bpewms BoinonHenus — 30 MuH.

OxuaeMblid pe3yJIbTar:

1. IIpumem, 4TO TeENO SABISAETCS MaTepUalbHOM TOUYKOW. Torga KMHETHYeCKas
HHEPrUs MaTePUATbHONU TOYKU Oy/IeT BEIYUCIATHCS MO Takoil opMmyIie:

m - v?
2

VYuuthiBasg, 4YTO Macca TeJda NpH JIBHKCHUUW TIEPEMEHHA, OIpPEAeTUM
3aBUCUMOCTh MAacChl MaJAalONIero Tejla OT BpeMEHU. Tak Kak Tello Cropaer
MPOTIOPLIMOHANIBHO BPEMEHU TAJIEHUsI, €T0 Macca YMEHBIIAETCsI, U (PYHKIUS MPUMET
TAKOM BU/I:

E =

m(t)=my—k-t
@yHKIHSI CKOPOCTh TeJla OT BPEMEHHU NMaJACHUSL:
v(it)=vy+g-t
[Tonyuaem QyHKIIUIO KWHETUYECKON PHEPTHUH Tejia OT BPEMEHU MaCHUS:

1
E@)=50mo—k-)(vo+g- t)?

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

2. OnpenensieMm BpeMs t,,—o NaJeHUs Tela JI0 TOTO MOMEHTAa, KaK €ro macca
CTAHET paBHA HYJIIO:
m(t) =my—k-t=3000—100-t =0 = t,,—o = 30 cek
3. OnpenensieM BPeMS topoqy TAACHUS TEJIA O CTOJIKHOBEHUS C 36MJICH:

.t2
H:vo't‘l'g

= 1280 =5 t? = toomm = 16 CeK

4. HaxomuMm BpeMs IaJcHHs, IPH KOTOPOM TEIO OyIeT MMETh HaMOOJIBLIYIO
KAHETHYECKYIO DHEPIHI0, Kak HamOonbmiee 3Hauenue ¢yukuuu E(t) = 5000(30 -
t? — t3) na orpeske t € [0; 16]
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Haxonum BHyTpeHHUE KPUTHUYECKHUE TOUKU:
E'(t) =5000(60-t—3t) =0=
t=0
t =20 ¢ [0;16]
HaXOI[I/IM HaI/I6OJIBIHCC 3HAUCHUC q)YHKHI/II/I Ha TIpaHUIOAX OTpE3Ka U BO
BHYTPCHHHUX KPUTHUYCCKUX TOYKAX:

-

t 0 16

E(0) 0 5000(30 - 162 — 163 )

OtBeT: BpeMsl MajeHHs, MPU KOTOPOM TeJo OyldeT HMEThb HauOOJBIIYIO
KMHETUYECKYIO SHepruto t = 16 cek.

Kpurepun onenuBanus:

— mocTtpoenue QyHkiuu E(t) KUHETHYECKOW HHEPruM Tejlna OT BPEMEHH
naJIcHuUs;

— ONpENENICHUE BPEMEHHM NaJEHUsA Tejla A0 TOr0 MOMEHTa, KaKk €ro macca
CTaHET paBHA HYIIIO;

— OIIPE/CIICHNE BPEMEHH TaJICHUs Teja 10 CTOJIKHOBEHHUS C 3€MIIEH;

— HaxOXKJACHHE HamOosblmiero 3HadeHus QyHkiuun FE(t) Ha oTpeske,
OIPEAECICHHOM BpEMEHEM NaJIEHUS Jiejia IO CTOJIKHOBEHUS C 3eMJIei

Komnerennuu (uaaukatopsl): OITK-1....

2. Pemnth 3amaqy, HCHOIB3YsI METOABI JU(D(HEepEHINATBEHOTO HCUUCTEHUS:
. ¢
IIpy nOArOTOBKE K DK3aMEHY CTYAEHT 3a ¢ JHEU U3ydacT (H—l)-}o 4acTh Kypca

u 3a0biBaeT (1/36 - t)-10 yacth. CKOJBKO JHEH HYXKHO MOTPATHTH HA MOATOTOBKY,
4TOOBI ObLIIa N3yYeHa MAKCUMAIIbHASL 4aCTh Kypca?

[IpuBecTH paciIMpeHHOE pEIICHHE.

Bpewms BoinonHenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. CocraBum ¢yskiuo V(t), xotopas oTpaxaeTr 00beM H3yYECHHOIO
CTY/ICHTOM y4eOHOTO MaTeprasa B X07e MPOXOXKICHHsI Kypca:

0= (7)1

2. Haxomum skctpemym ¢Gyukituu V (t) yautsiBas, aro t > 0:

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

V'O =G

(6)°
OTBeT: MakCHMaJIbHAsI YacTh Kypca OyaeT u3ydeHa yepe3 5 JHeu.
Kpurepun ounenuBanus: OIIK-1

V'(t,=5) =

<0=t, =5aHell — T.max
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— noctpoenne ¢yukuuu V(t), orpakaronieid 00beM H3YyYCHHOIO CTYICHTOM
y4e0OHOTo MaTepuaia B X0/ IPOXOKACHUS Kypca;

— HaXOKJIeHHE IKCTpeMyMa Gyukimu V (t);

— JI0KAa3aTeyIbCTBO TOTO, YTO HAWJICHHBIA JKCTPEMYM €CTh MAKCUMYM.

Komnerennuu (naaukaropsl): OITK-1....

3. Pemutsh 3a/aqy, UCTIOIB3YSI METO/IbI HMHTETPATLHOTO UCUUCIICHUS:

Hunuuaapuyeckuii pe3epByap C BBICOTOM 6 M M JUAMETPOM OCHOBAHUS
4 M HanoTHEH BOJOM. 3a Kakoe BpeMs BOJa BBITEUET U3 HEro uepe3 Kpyrioe
oTBepcTre paauyca 1/12 M, caenanHoe B 1HE pe3epByapa?

(CrpaBouHass uHGOpMalUs: CKOPOCTh MCTEUEHUS >KUJKOCTH IO 3aKOHY
bepuymnu Beipaxaetcst hopmynoit V = o,/2gx, npuuem aiisg Boasl o = 0,6)

[IpuBecTu pacIMpEeHHOE PEIICHHE.

Bpewms BoinonHenus — 30 MuH.

Oxunaemblil pe3yabTar:

1. ITycth yepe3 t cek mocie UCTEYEHMsI BOABI YPOBEHb OCTAaBLICHCS BOABI B
pesepByape OBIT paBeH X M, a 3a BpeMs dt CeK MOHW3WICA Ha dX M. BBIYUCIUM
00bEM BOJIbl, BBITEKAIOIINUNA 332 3TOT OECKOHEUHO Majblii MPOMEKYTOK BpeMeHH dt,
JIByMsI CIIOCOOaMHU:

1 cn.) Obsem dW paBeH 00beMy HHIWHIAPUYECKOTO CJOS BBICOTOM dX M
paZycoM OCHOBAaHUA ' = 2 M.

dW = mr2dx

2 cm.) O6bem dW paBeH 00beMy HWIMHIPA, OCHOBAHUEM KOTOPOTO CITY)KHT
OTBEpCTHE B JHE pe3epByapa p = 1/12 M, a Bbicota paBHa Vdt, rne V — ckopocthb
TEUEHUs BOJIBI:

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

[IprpaBHUBAEM I1OTyYEHHBIE BBIPAKEHHS
r?dx = 0,6mp?,/2gxdt
[Tonyuaem
r2dx

B 0,6p2,/2gx'

2. MHTerpupyeM ypaBHEHHE, MTOJydaeM BPeMsl HCTCUCHHUS BOJIBI
6 6
ridx ridx dx ridx
= [ e 2
J 0,6p%\/2gx 0,6p“\/2g ) VX 0,6p=\/2g

3. IloacraBinsieM UCXOIHBIE JAHHBIE, TOJIyYaeM
t = 1062 cex = 17,7 MuH
OTtBeT: BoJia BBITEUET U3 pe3epByapa uepe3 t =~ 1062 cek = 17,7 MuUH.
Kpurepun ouenvuBanus:
— TOCTPOEHUE MAaTEMaTUYECKOM MOJENIM TpOILecca HCTEUEHUsS] BOJbI U3
pe3epByapa;
— UHTETPUPOBAHUE MOJYYEHHOTO YPABHEHHS;
18
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— HAXOXKIEHWE BPEMEHHM BBITCKAaHUS BOABI M3 pPe3epByapa dYepe3 Kpyriioe
OTBEpCTHE, CACTaHHOE B JHE pe3epByapa.
Komnerennuu (uaaukaropsr): OIIK-1....

4. PeminTh 3a/1a4y, UCTIONB3YSI METOABI MU (HEpEeHIIUATBHOTO UCUUCIICHHS:
Haiiti BbIpaxkeHue Asi 00beMa peann3oBaHHOW npoaykimu y = y(t), eciu
U3BECTHO, 4TO KpuBas cmpoca p(y) 3amaercs ypaBHeHueMm p(y) = 2 —y, HOpMa
akceneparuu 1/l = 2, nopma uaBecturmii m = 0,5, y(0) = 0,5.
(CopaBounas uH(popMaIus: MOAEIb POCTa B YCIOBUAX KOHKYPEHTHOTO PBIHKA
npuHuMaet Bua y' = mlp(y)y)
[TpuBecTH pacmIMpeHHOE pPEeLICHHE.
Bpewms BeimonHenus — 30 MuH.
O’xuaeMblil pe3ynbTar:
Hcnonb3yemM MoJellb pocTa B YCIOBHUSIX KOHKYPEHTHOTO PhIHKA MPH 3aJaHHBIX
YCIIOBUM:
y' p (2—-y)y
—y = dt
(2—y)y

[am=]

-2

y
y-2_ Ce 2t
y

In

y(0)=0,5=C =3
OKOHYATETBHOE PCUICHUC TPUHKUMACT BUJ

2

Y T 1432
OtBeT: 00BEM peanu30BaHHON NPOAYKIUM Ompeaensercss (QyHKIuen y =
2

1+3e~2t
Kpurepun onennBanus:

— aJanTHpPOBaTh MOJEIh POCTa B YCIOBHSX KOHKYPEHTHOTO pPBIHKA JIS
pelaemMon 3aaauu;

— HalTH of11ee penieHue NoayuYeHHOro ¢ depeHIInaIbHOTO YPaBHEHUS;

— BBIJICIUTh YaCTHOE pEIICHHE, COOTBETCTBYIOIIEE 3aJlaHHBIM HadallbHbIM
YCIIOBHSIM

— HalTH QYHKIMIO 00beMa peaTn30BaHHOMN MPOTYKIIHH.

Komnerennuu (naaukaropsr): OITK-1....

5. Pemuth 3aJlaqy, UCII0JIb3Yysd MCTOABI HHTCTIPAJIbHOTI'O NCUUCIICHUS:
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HaiiTu BepOSATHOCTH MONAJAaHMS OCH HIKMBA B KOJbLO 1¥ < x2 + y? < rf,

€CIIM YCKOPEHHE OCH BEAOMOIO Bajla PeAyKTOpa pacIpeicsieHO MO HOPMaJIbHOMY
_x%4y?
e 202

3aKOHY C IUIOTHOCTBIO BeposTHOCTH. [ (x,y) = >
oO“4Tt

IIpuBecTr pacIMpPEHHOE PELICHUE.

Bpewms Boimonnenus — 20 MuH.

Kpurepun onenuBanus:

— (popmanm3anys TEXHUUYECKOTO IPOLIECCa;

— UHTETPUPOBAHUE MTOIYYEHHOTO YPABHEHHS;

— HaxXO0XJAEHUE BEPOSTHOCTH IOIAJaHNs OCH IIIKUBA B KOJIECO.

Oxunaemblil pe3yabTar:
1

P = ﬂ f(x,y)dxdy = ﬂ e P’ /2% pdpdep =
r<p<ry 0-227-[ D

27T T2 2 2 2 2T
— -p?/20 2 — _p—p?/20%|'% —
f e d(p“/r) e |r1

T g2
o42m ),

— 6—1’12/2(72 _ e—r22/202

Otger: P = e T1/20° — g=13/20
Komnerennuu (unaukaropsr): OITK-1....

6. Pemiutsb 3a7a4y, UCIIONIB3YsI METOJIbI MHTETPAIIBHOTO UCUUCIICHHUS:
Haittn koopanHaThI HEHTpA TSIKECTH OJHOPOAHOrO Tena V , ecnu
V={y=x*+2% x*+22=10, y =0}.

[IpuBecTr pacIMpPEHHOE PEIICHUE.

Bpewms BoinonHenus — 30 MuH.

OxuaeMblid pe3yJbTar:

1. Teno orpann4eHo napadoIOUI0M, UUITUHAPOM U MIIOCKOCTHIO.
L‘ A

2. Tesao OMHOPOAHO ¥ CHMMETPUYHO OTHOCHTEIBHO ocu Oy, Cllel0BaTeIbHO
HEHTP TSLKECTH TpuHauIexut ocu 0y = {x, = 0, z, = 0}.
Haxonum y,:

20



B cuny onnoponHoctu tena npuMem C — IJIOTHOCTD TeJia.
Mo, IS, Cydxdydz [ff, ydxdydz
™ [ff, Cdxdydz [ff, dxdydz

xX=rcos¢,y=y,z=rsin¢
dxdydz=r drd¢dy
jj dXdde= :Jffr drd¢dy:
14 %

Yo =

0<y<x*+z’-50<y<r?
0<r<vi0,0<¢p<2r )

27 V10 r2 V10
=qu§f rdrf dy:ZnJ r3dr =
0 0 0 0
VIO
=2T[Z = 507.
0
27 V10 12 V10
fﬂydxdydz=J dq’)j rdrjydy=nj rSdr =
% 0 0 0 0
7’6\/1_0 5007
= T — = .
6 0 3
3.
5007
_~3 _10
Yo = 5om 3

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

Kpurepun onenuBanus:

— cJenarh 3cku3 tena V;

— IPUBECTH AHAIUTHYECKUE BBIPAKEHUS I HAXOKICHUS LIEHTPa TSHKECTH
OJIHOPOJIHOTO Teua V/;

— HaAWTHU KOOPJIUHATHI IIEHTPA TSHXKECTH OAHOPOAHOTO Tena V.

Komnerenmuu (uaaukaropsr): OIK-1....
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3K0llepTH06 3aKJIIOYECHHE

INpencraBnenHsii GpoHy oneHOUHBIX cpeacTB (manee — ®OC) no aqucHUmITHe
«MaremaTuka» cooTBeTcTBYeT TpeGoBanusm ®I'OC BO.

Ilpennaraemeie GopMBI M CPeJICTBA TEKYILETO U IPOMEXYTOYHOIO KOHTPOJIS
aJleKBaTHBI LEIsIM M 3a7ayaM peajlM3allid OCHOBHON NpPOGeCCHOHATBHOM
00pa3oBaTeNbHOM MPOrpaMMbl [0 HAMPABIECHHIO MOJATOTOBKM / CIEIMATBHOCTH
15.03.02. «TexHONOrHYECKHE MATHHbBI ¥ 0GOPYIOBAHHEY.

Buzel OLEHOYHBIX CpPENCTB, BKIIOYEHHBIE B IIPEJCTaBIEHHBIA (ori,
OTBEYAIOT OCHOBHBIM IpuHIUNaM dpopmupoBanus @OC.

Pazpa6oTaHHBIi M NpEACTABIEHHBIA Uil SKCHEPTU3Bl (OHJ OLEHOUHEIY
CPEICTB PEKOMEHIYETCs K MCIOIb30BaHUIO B IIPOLECCE MOATOTOBKH O6YYAIOMIKX CH
10 yKa3aHHOMY HaIpaBIEHHUIO / CTIELUATIBHOCTH.

[Npencenarens y4e6HO-METOTNYECKOU KOMUCCUH
HUHCTUTYTA KOMITBIOTEPHBIX CHCTEM H
MH(POPMAIMOHHBIX TEXHOJIOTHM »/V Berposa H.H.
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JIMCT H3MEHEeHHH M AONOJIHeHUH

Jlata 1 HOMEp IpPOTOKOIIA

3acenaHus Kageapsl Tanrnes
Ne Bunsr nonosnuenuit u P (c pacmudpoBKoit)
% (xadenp), Ha KOTOPOM GBLTH G
/i HU3MEHEHU I 3aBeAyIoNIero kadempoit
PacCMOTPEHBI ¥ 010OPEHEI (aaBenytonmX Kadempin)
U3MEHEHHUS U JIOTIOJHEHH S o
JIOIOJIHEH KOMILIEKTOM ITporoxon 3acenanus
113 OIICHOYHBIX MaTepHaiOB kadeaps! MPUKIIaTHON
mareMaTuku No
OT,
B.B. Maunsbrit
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