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1 OEHOYHBIE CPEACTBA JIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH
1.1 BOITPOCHI U 3AJAHHA B TECTOBOH ®OPME

Pazoen (mema) 1 «Bsedenue 6 mamemamuueckuil auamus. InemeHmvl @OYHKYUOHATbHO2O
ananuzay

Bapuanm 1 (T 1)

1. Taner nBa MuOKecTBa A = {a,b,c,d,e, f}u B = {b,d,e,m,n,p}. Haiitu AN B.

1) {a,b,c,d,e,f,m,n,p} 2) {a,b,b, c,d,d,e, e, f,m,n,p} 3) {b,d}
4) {a,c,f} 5) {b,d,e}

2. Haiitn AN(BUC), ecmi A=(~3;11], B=[-2; 5], C=(49)
1) (4;5] 2)[-2;9] 3) (-3:9] 4) (=3;4) V[5;11]

3. Huxe nmano ompenenenue mpenena A ¢yHkuuu f{x) B Touke xo (B ciydae A € R u xy €ER).
BcraBpTe BMECTO MPOITYCKOB BEPHYIO MOCIE0BATEIILHOCTh MaTeMaTnueckux 3anucer (Hampuwmep, 1, 111,

IV, 1)
Uncno A HazweiBaercs npeaenom QyHkmuu f(X) B ToUke Xo, €ciu CYILIECTBYET
Takoe, 4To Ui BeeX Xg € D(f), yaoBieTBopsronmx ycioBuio , BBITIOJTHSIETCS YCIIOBHE
L If(x) — Al <¢
1I. JuIA JIF000ro unciia € > 0
OI.  0<|x—x0| <d(€)
IV. 6(e) >0

4. YCcTaHOBUTH COOTBETCTBUE MEXAY IpelneiaMH U HEeOoNpeAeNeHHOCTAMU, OOHAPY>KEHHBIMU B
KaXJIOM U3 HUX

. . 0
1) lim(1—x)-tg (E) a) HEOMPEIeIEHHOCTh (—)
x-1 2 0
4 2 .
2) lim 2228 0) HEOIPENEIEHHOCTD (f)
x—o0 3x3+5x2-10 0
. 29 B) HeonpeaeaéHHocTs (1%
3) lim ) Heompe (1%)
x—3X“—2x—3
r) HeonpeaenéHuocTs (0 - o0)
. (2x+1)3 X
4) lim ( ) .
x—o0 \2x—1 1) HeonpeaeaEHHOCTE (00 + )

5. Ilpenen lim 27 paBeH
x—5 5—x
1 2)0 3) 4) —o0 5)0,8
2x*-2x2+8

6. Berauciuts npenen lim —————.
X——o0 3x34+5x2-10

Bapuanm 2 (T 1)
1. Janst nBa MuOXecTBa A = {-2,3,8,13,18,23}, B=1{-3,-1,1,3,5,7,9,11,13}. Haitru 4\ B

1) {~3,-2,-1,1,3,5,7,8,9,11,13,18, 23} 2) {~2,8,18, 23}
3){-3,-2,-1,1,5,7,8,9,11,18, 23} 4 {~3,-1,1,5,7,9,11}
2. Jlanel umcnosble npomexyTkn A =[3;5) n B =[0; 3]. Bremomauts omepamuu Hax

MHOXKXCECTBAMU U YCTAHOBUTb COOTBCTCTBUC



1) AnB a) [0;5)
2) AUB 00
B) (3;5)
3) A\B r) [3;5)
4) B\A A) 13}

3. Hmxke naHo ompeseneHne OECKOHEYHO MAJOM YHCIOBOW TOCIEIOBATEIBHOCTH. BcTaBbTe
BMECTO IIPOITYCKOB BEPHYIO MOCIEI0BATEIPHOCTh MaTeMaTnueckux 3anucerd (Hampuwmep, I, 111, TV, 1)

YucioBast MOCIeI0BaTEIbHOCT {X,,} Ha3bIBaeTCsI GECKOHEUHO Mo, €Ciiu CYIIECTBYET
TaKOM, YTO €CIIU , TO BBITIOJTHSICTCS YCIIOBHE

L. |x,] < €

II. n > N(g)

I11. JuIA JIF000ro unciia € > 0
IV.  nomep N(g) >0

5. Ipenen }Cl_r)r; % paBeH
1)1 2)0 3) w0 4) —o0 5)1,4

2248 6—9%
6. Beraucauts npegen lim ( ) )
x—0 \3x+5

Pa3zoen (mema) 2 «/Juppepenyuanvroe ucuucienue Qyukyuu 00OHOU nepemeHHOU»

Bapuanum 1 (T 2)
1. TlpousBoanas GpyHkuuu y = x° -sin(2x) paBHa

1) 2x-cos(2x) 2) 2x-sin(2x)+2x? - cos(2x) 3) 2x-sin(2x)+ x? - cos(2x)

4) 2x-sin(2x)—2x? - cos(2x) 5) 4x-cos(2x)

2. IlpousBoanas Gpynkiuu y = In’ (2x - 1) paBHa

4
D sit(eet) 210 Qr-l) 5y 10mQemD) e iy s SintRe])
2x—1 2x -1 2x—1
3.
3anaHue Ha
yCTaHOBJICHHE Bapuantsl orBeTOB [IpaBUIBHBIA OTBET
HIOCJICIOBATEIbHOCTH

Pacronoxwure 1) 3adukcupoBaTh X, BBIYMCIMTH 3HAYECHUE
MOCIIEI0BATEIHLHOCTD byukuun f(x)
JIeHCTBHH TpH 2) HaWTH npHpanieHue byHKLIIH
HaXO0XICHUU Ay = f(x + Ax)— f(x)

MPOU3BOIHON (pyHKIHUN

3) mate apryMeHTy X IpupalieHue Ax H
10 ONPEAEIICHUIO ) pry y pHb

BBIUMCIIUTH 3HaUe€HUE QYHKIUHN [ (x + Ax)
4) HaiiT Ipeaen lim &
A0 Ax

5 Ay
) Ol‘IpeILeHI/ITL OTHOLICHHUC E

3



4. YCTaHOBUTH COOTBETCTBUE MOy (GyHKIMer y = f(x) u cmocoOOM HaXOXICHHS €€ MepBOH

MPOU3BOTHOM Y .

1)y = sin(Inx)

)y =x-tgx
3)y = (log; x)=°°*
4)y = 5%

1) norapudpmuueckoe nuddepeHuupoBanme
2) TabnuYHAas POU3BOIHAS

3) npou3BoHAast HEABHO 3aJaHHOW (QyHKIIUU
4) mpou3BOIHAS TPOU3BEACHUS

5) npou3BoJHasl CI0KHOM PYHKIIMU

5. YkaxuTe, HA KaKOM PUCYHKE H300pakéH rpaduk (QyHKIUHU, IJISI KOTOPOH B KKIOH TOUKE
oTpeska [a;b] BemonHstoTcs Tpu yeanosus: y > 0,y <0,y < 0.

y

6. Haiitu Touxy Muaumyma Gynxiuu y = (2x + 1)2 - (x + 3) + 4.

Bapuanm 2 (T 2)

1. [IpousBonHas pyHKIUU y= V2x paBHa

1)  3+50x°
\E-(IO)CZ+3)2
5 2
40x+/x

10x* +3
2) 10x? +3-4042 - x

24x (1052 +3)
5)  3-30x°
V2x-(10x% +3f

3) 10x? +3+ 4042 - x
2x (1022 +3)

2. [lpoussonnas QyHKIMU y = ctg3 (4x) paBHa

1) 12-ctg2(4x)

2) 12-ctg2(4x) 3) 3-ctg2(4x)

sin”(4x) sin*(4x) sin”(4x)
4) 3 ctg*(4x) 5)12- ctg(4x)
sin*(4x) sin? (4x)
3.
3ajanue Ha YCTaHOBJICHUE o
BapuaHnTs! 0TBeTOB [TpaBusbHBII OTBET
MOCIIE0BATEIHHOCTH
Pacnonoxure 1) HaliTu nOpou3BOAHBIE OOEUX wvacTel
MOCIIeI0BATEIHLHOCTD paBeHCTBa
NEUCTBUM NpU HAXOXKAEHUU | 2) mnposiorapupmMupoBatb o00€ YacTu
MPOU3BOIHON (PYHKIIMK Yy = | paBEHCTBa
(sin x)cos* 3) BOCIIOJIb30BaThLCS [PaBHIIOM
HAXOXJICHUS  IPOU3BOJHOM  CIOKHOM
byHKIMH
4) Bocromb30BaThes cBoiicTBOM In|a?| =
b -In|a|
5) 3aMEHUTH Y UICXOTHOU (PYHKIMEH




4. YCTaHOBUTH COOTBETCTBUE MOy (GyHKIMer y = f(x) u cmocoOOM HaXOXICHHS €€ MepBOH
MPOU3BOIHOMN Y .

Dy=Vx 1) norapudpmuueckoe nuddepeHuupoBanme
2)y = (Igx)* 2) TabnM4Has MPOU3BOIHAS
3)y = (5x + 2) - cosx 3) mpou3BOHAs HESBHO 3aIaHHON (DYHKITUU
4)y = e 4) mpou3BOAHAS TPOU3BEACHUS

5) npou3BoHasl CJI0KHOM PYHKIIMU

5. VkaxuTe, Kak JTOJDKEH BBIMILIETh Tpaduk GyHKuMu y(x)Ha oTpes3ke [a;b], ecnu B kaxaoi

TOYKE YKA3aHHOT'O OTpe3Ka BBINOIHAIOTCS Tpu ycnosus: y <0, y’' <0, y''>0.
1) rpaduk nexut Huxe ocu OX; y(x) BO3pacTaeT; BHITYKIOCTh BHU3

2) rpaduk nexut Huxke ocu OX; y(x) yObIBaeT; BHIIIYKIOCTb BBEPX

3) rpaduk nexut Huxke ocu OX; y(x) BO3pacTaeT; BBIMYKIOCTh BBEPX

4) rpaduk nexut Huxke ocu OX; y(x) yObIBaeT; BBITYKIOCTh BHU3

5) rpaduk nexurt Boie ocu OX; y(x) yObIBaeT; BBIIYKIOCTh BBEPX

V3w 33

o V
6. Haiitu HanMeHbl1ee 3HaueHue QyHkuuu y = 36 + - T X~ 3 COS X Ha OTpe3Ke [O; E]'

Pazoen (mema) 3 «Mnmeepanvroe ucuucnenue pyHkyuii 00OHOU nepemeHHOU»
Bapuanm 1 (T 3)

1. Kakas W3 yKasaHHBIX HWKe (QYHKUUIA  sBIsSeTcs  1E€pBOOOpasHON  QyHKLIUM
f(x)=3 —8x—)%?
1)F(x)=—8+x33 2)F(x)=3x—4x2+x%—2
3)F(x)=3x—4x2—§—6 4)F(x)=3x—4x2+§
5) F(x) = 3x — 4x? +%—5

2. Mlyete F(x) = a - cosg + b x? + ¢ - x — neppooOpasHas ana pynxuun  f(x) = sing +x—8,
rpaduk KoTopoit mpoxoaut yepes Touky M (0; —2). Haiitu nmpousBeneHue a - b - c.

3. YcTaHoBHTE COOTBETCTBHUE MCKAY MHTCTpaJIaMH1 U UX SHAYCHUAMMU.

a+x

D | d 2) ——1In

2 2
a —x 2a

a—x

dx 1 X
2) | —— - b
)j /—xziaz 0) aarclga+c

3) J.L B) aresin > + ¢
Na’ —x* a

4)J' dx r) arctggwtc

2 2
a +x
) ln‘x+\/x2 +4q?

+c




4.

3azaHue Ha yCTaHOBJIECHUE [TpaBriIbHBIN
Bapuantsl oTBETOB
IIOCJIEI0BATEIbHOCTH OTBET
Pacnonoxxure 1) wucnonp3yeMm  Tabinuily  HEONpenenEHHBIX
IIOCJIEI0BATEIbHOCTD HUHTErPAJIOB

JIEVICTBUM MPU BBIYUCICHUN
HEOIIPEIEIEHHOr0 UHTErpaia

f (4—59(')2 dx

X

2) ucnonb3yeM GopMyIty KBagpaTa pasHOCTH
3) nob6asisieM noctosiHHYy10 C B KOHIIE 3alIUCU
4)  ucmosmp3yeM CBOMCTBO HEONpPEAEIEHHOTO

MHTErpaa I( F(x)+ g(x))dx = I £(o)dx+ _[ g(x)dx

5) UCIoIb3yeM MOWICHHOE JIeJICHUE

5. YcTaHOBUTE COOTBETCTBHE MEXAY HEONPEAEIEHHBIM HHTETPAJIOM M CIIOCOOOM €ro PeleHUsI.

1),{ dx

x-In5x
2) [(x+ 1) sinxdx
3) [ 5%dx

4) [==

X

a) MCIIOJIb30BAHUE MTOWICHHOTO JCTICHUS
0) mozBeeHuE M0 3HaK AU epeHnnana

T') HEMIOCPEACTBEHHOE NHTETPUPOBAHUE
1) METOJI UHTETPUPOBAHUS 110 YACTSIM

B) MCIIOJIb30BaHUE (POPMYJIBI I f (kx + b)dx = % I f (t)dt

COS X

6. Heonpenenéuusiii maTErpa j—‘dx paBeH
V5—-2sinx

1) V5-2sinx+C

2) 2In|5-2sinx|+C

3) —v5-2sinx+C

Bapuanm 2 (T 3)

4) 24/5-2sinx +C

1. Kakag w3 ykasaHHbIX HWXe (QyHKUMH  sBisercd  nepBooOpasHOM  QyHKIUU
fx)=2+ 5x—%‘?
1)F(x)=5+x% 2)F(x)=2x+2,5x2+%—2
3) F(x) = 5x + 2,5x2 — % —6 4) F(x) = 5x + 2,5x2 +§
5) F(x) = 5x + 2,5x2 +§—5
2. Hycrs F(x)=a-sin(5x)+b-x*+c-x>*+6 nepBooOpasHas I (YyHKIUH

f(x) = 10 cos(5x) + 8x3 + 6x, rpadux koTopoii npoxoauT uepes Touky M (0; 6). Haiitu npousseneHue
ab-c.

3. YCTaHOBUTE COOTBETCTBHE MEKAY (QYHKLUSIMH, 3aMMCAHHBIMUA B JIEBOM KOJOHKE, U HX
1epBOOOPa3HBLIMU B IIPABO KOJOHKE.

1 x2
2 a) —
1) x 4
2) % 6) In|x|+ x?
3) 3x? B)-l;4-2
1 X
4) —+2x 1
X r) ——
X
n) x°




4.

3azaHue Ha yCTaHOBJIECHUE [TpaBriIbHBIN
Bapuantsl oTBETOB
IIOCJIEI0BATEIbHOCTH OTBET
Pacnionoxure 5t
IIOCJIEI0BATEIbHOCTD D) = 1 tC
v o 3
NEUCTBUM NPU BBIYUCICHUN ) 3.
HEOIIPEIEIEHHOr0 UHTErpaia ) 3x
dx dx
—= 3) )=
f x-‘?{/} f 43
4) [x"3dx
1
X 3
5)—+C
x 3
dx
6) [ —=
x'x3

5. YcTaHOBUTE COOTBETCTBUE MCKIY HCOHpe,Z[CJ'IéHHBIM HUHTCIpajioM U cIoco0oM ero PCUICHUA.

1) [ x - cos(3x) dx a) MCITOJIb30BAHME ITOWICHHOTO JICIICHUS
2) f dx 0) moaBeneHue o 3Hak quddepennmana
x2
3) [ dx B) UCIIOJIB30BaHUE (DOPMYJIBI _[ f (kx+b)dx _1 _[ f (t)dt
tg (6x—8) k
4) [ 372X Oy I') HEIIOCPECTBEHHOE HHTEIPUPOBAHUE
x J1) METOJT MHTETPUPOBAHUS 10 YaCTIM
6. UnaTerpain I e aBeH
' P x> +4 P
ln‘x2 + 4‘ i
) ———+C 2)2-ln‘x2+4‘+c 3) —arcl‘gi +C
2 2 2
4) %arctg(%) +C 5) ln‘x2 + 4‘ +C

Bapuanm 1 (T 4)

1
. 6
1. BeluncnuTe onpeneneHHbld HHTErpal J-—zdx
07TN 4—x
2. YcTaHOBUTE COOTBETCTBHE MEKIY OIPENCICHHBIMUA MHTErpajlaMM, 3allMCAHHBIMU B JIEBOM
KOJIOHKE, U PABHBIMHU MM BBIPAKEHUSIMU B IPABON KOJIOHKE

a)0
6) — [ £ (x)dx

1 j F(0)dx, ccnn £(x) — yerHas
P

D [reow, cm fw | w [ e
Heserna dymiams a

a r) 2-a f(x)dx
3) j F(x)dx !

W [ (s

4) j F(x)dx + j F(x)dx




3. Yka3arb HUHTCIpajibl, KOTOPBLIC HC ABJIAIOTCA H€C060TB€HHHMI/I:
3 4 8 e /2
1 J; (75) dx  2) [ (x—1D(x—8)dx 3) [, Inx dx 4) f;TM (ctg x)dx

o o 3/ o
4. Haiitu momans ¢Gurypsl, orpaHuueHHOW rpapukoM O¢yHKIMM Y=VX U [OpsIMOH,

npoxoasiei uepe3 Touku A(1; 1) u B(8;2).
5. 3anmcarh BEpHYIO IOCJIEI0BATEIbHOCTh ACHCTBHUM, KOTOPYIO TpeOyeTcsi COBEPLIUTH IJIf

. 1
HAXO0XJAEeHUs Iulomaan (Urypsl, OrpaHUYEHHON JIMHUSAMU, 3a/1aBA€MbIMU YPaBHEHUSMHU: Y = X, Yy = o

x = 2.

L. [TocTpouTh yKa3aHHBIE JIMHUYU B IPSAMOYTOJIBHOM 1€KapTOBOM CUCTEME KOOPJUHAT.
II. Haiitu a u b — npenensl HHTErpUPOBaHUS, IS 3TOTO ONPEAEIUTh A0CLUCCHl TOUEK NEPECEUCHUS
YKa3aHHBIX JIMHHH.
. . 1
III.  Omnpenenus, rpadpuk Kakoi w3 QYHKUUH Yy =X WiIM y = ~ JISKHT BBINIE, BOCMOJIL30BATLCS

b
dopmyatofiz § = [ (/(x)~ g () .
IV.  Bpruucauts onpeneneHHblil MHTerpai, noub3ysch Gpopmynoi Herorona-Jleitbuuna.

6. Beruucnute miomaap 3aITpuxoBaHHo#M 001acTi. OTBET OKPYIIJIUTE JI0 COTHIX.

yA
\\ n II
y=X>+4x+5\ |
\
T /
1
o] 1 ?

Bapuanm 2 (T 4)

8
1. BeruucauTh onpeneneHHbli HHTErpas J.(fx/_ —iz jdx.
1 X
2. YcTaHOBUTE COOTBETCTBHE MEXKIY OIPENEICHHBIMU HHTErpajaMy, 3allliCAaHHBIMU B JIEBOM
KOJIOHKE, U PAaBHBIMU MM BBIPAKEHUSIMU B IIPABOM KOJIOHKE.

e a)0
D [ f(x)dx b
; 6) - [ f(x)dx

2) [ reods :
! B) [/ (x)dx

3) C f(x)dx+ b f(x)dx b b
! j r) j F(x)dx - j g(x)dx

4) [(f()+ g(x)ex , )
: %) [ £+ [ gy

8



3. Vka3ath HUHTCIpajibl, KOTOPBLIC HC ABJIAIOTCA HECOOCTBEHHBIMHU:

3(2 8/ 2 3
D (7) dx 2 [ () dx 3) [, Inx dx 4) f, (tg x)dx
3
4. Haiitm mromans ¢urypsl, orpaHudeHHOi rpadgukoMm ¢yHkmun V= "X U npsaMoH,

npoxoasiier uepe3 Touku A(—1; 4) u B(1;—4).
. . 11
5. WccnemyiiTe Ha CXOAMMOCTh HECOOCTBEHHBIH wuHTEerpan [ 1z dx. YKaxuTre BEpHYIO
MI0CJIEI0BATEIbHOCTh MATEMAaTHUECKUX JEHCTBUIN, KOTOPBIE TSl 3TOTO HY>KHO COBEPIIUTD.
1 6 U 11,
) JloKa3aTh, 4TO PACXOMUTCS XOTS Obl OIMH M3 UHTETPANIOB: [ 17z X mm ) 0 =z dx.
11 01 11
2) [pecTaBuTL MHTETPAN B BHE | 15z dx=[" 15z dx + fo = dx

3) YcTaHOBUTD, YTO MOABIHTErpalibHAs (PyHKLIUS HE ompeneneHa B Touke x=0, B OKPECTHOCTHU KOTOPOM
OHA HE OrpaHUYCHA.

1 1
4) Cnenath BBIBOJ O PACXOJMMOCTH UHTErpasia f_ L x—zdx.
6. BI)ILII/ICJ'H/ITG Iomaab 3aIHTpHXOBaHHOﬁ O6J'I3CTI/I. OTBCT OprrJ'H/ITe 0 COThBIX.
\\ 7 \ [

/
\ /

y=x/

1 y:x2-4x

@ |

Pazoen (mema) 4 «Hucnosvie u pynxkyuonanvrvie psaovl. I apmoHuwecKuil aHaiusy»
Bapuanm 1 (T 5)

1. BeiOpaTh cxopsimuecs cpeiu psaoB.

00 3[ 2 o0 2 o o n
ny Y-l 2) y 2 3) 32t 4y 2
n=1 n +3 n=1 n(n +1) n:l 5” _1 n=1 6” +n

2. 3anuummTe MOCIEN0BATENbHOCTh JEHCTBUI, KOTOPYI HYXXHO NMPUMEHMUTH IPU UCCIENOBAHUU

< |
paaa 2—3 Ha CXOIUMOCTDb C TIOMOIIBIO HHTCTPAJIBHOI'O IIpU3HAKa CXOAUMOCTH.
n=1

1

1) Beectu B paccmorpenue ¢pynkuuio f(x) = =
2) Jlokazarsb, uto GyHKuus f(x) sSBISETCS MOJOKUTEIBHOM, HEMPEPBIBHOM, yObIBaromel Ha [1, +00)
+
3) Y CTaHOBHUTE, UTO MHTErpan | L * f(x)dx cxomures
=1
4) Crenath BBIBOJ O CXOJMMOCTH Psjia 2—3
n=1
2 (1) n? 111
3. BoIOparh BepHbIE yTBEPXKICHHUS IS PSIOB > LT wm 1_5 F———
5 7
n=1 2"
1) oba cxoxstcst aOCOMOTHO 2) oba cxoasTcs yCIOBHO

3) nepBblif cX0aUTCs a0CONIIOTHO, @ BTOPOH CXOAUTCS YCIOBHO
4) nepBbIil CXOIUTCA YCIOBHO, @ BTOPOH CXOAMUTCS aOCOIIOTHO

9



n
!
4. Haiitit 06JaCTh CXOAMMOCTH Psjia Z -

Sn—2
1) [0;00) 2) (—0;0] 3) (—o0300) 4) {0}
5. YCTaHOBUTH COOTBETCTBUE MEXKIY (DYHKIIUSIMH U UX PA3JI0KEHUEM B CTCTICHHOU PSiT
2 4 6 2n
1) (1+x)m a l—— x——x—+...+ —ln-x—+...
R TRTRS =) (2n)!
. 3 5 2n+l
) sinx S SR )
11 31 5! (2n+1)!
3) cosx B) I+ x+x>+x> +...,
-1 —1)m -2
1 r)l+mx+mx2+m(m Jom )x3+...,
4) 2! 3!
I-x Nl-x+x>—x>+...
6. Onpenenuts 3HaueHue BelpaxkeHus In (0,6, BbaKciaeHHOE ¢ TOUHOCTBIO 10 & = (,01.
Bapuanm 2 (T 5)
1. BeiOpaTh pacxoasmmecs: Cpeiau psIoB.
1) Z Vn3+l 2) icoszn 3) i Tn+3 4) i 5n+l
2n-1 n=1 n4 =l n+n—1 n=1 4"

2. 3anummre IoCJIICA0BAaTCIIbHOCTD HeﬁCTBHﬁ, KOTOPYIO HYKHO IIPUMCHHUTL IIpU HUCCICAOBAHHUH

|
psma
n=1 n\/;

Ha CXOAUMOCTDH C TOMOIIBIO MHTCTPAJIBHOT'O ITPU3HAKA CXOAUMOCTH.

1

1) Beectu B paccmorpenue ¢pynkuuio f(x) = v
2) VY CTaHOBUTE, 4TO MHTETPAI | 1+Oo f(x)dx cxonurcst
3) Crenatb BBIBOJ O CXOJMMOCTH psifia i
NN 1
4) Jlokasarsk, 4to GyHKIUs f(x) SBISETCS MOJOKHUTEIBHOM, HenpepHBHoﬁ, yObIBarorei Ha [1, +o0)

™! V()
3. BoiOpatb BepHOE yTBEpKAECHHUE AT PSIIOB z =~ m z =) Ty
n=l1 n! n=2 n -2
1) oba cxoxsiTcst aOCOIOTHO 2) oba cXoasTCs YCIOBHO
3) nepBbIiA CXOAUTCS A0COIIOTHO, & BTOPOM CXOIUTCS yCIOBHO

4) nepBbIil CXOIUTCA YCIOBHO, 8 BTOPOH cxozxmcx a0COJIOTHO

n_n
4. Haitt 06;1acTh CXOJIUMOCTH psijia Z Sx
2n +1
1) [-1/5; 1/5) 2) [-1/5; 1/5] 3) (-5/2; 5/2] 4) (-1/5; 1/5)
5. YCTaHOBHTH COOTBETCTBUE MEKIY (PYHKIIMOHAIBHBIMU PSJIAMHU M UX CYMMOW.
3 5 2n+1 X
1D I eSS ) P Ve
3 5 2n +1 6
) —
2) x+l£+1'3£+1'3'5x—+ L
23 245 2467 B) arctg x
r) arcsinx

10



23 n n) In (1+x
3) x- 4l - .+(—1)’H-x—+... (1+x)
2 n
2 3 n
4) R S S A
11 21 31 n!

6. OnpeaenuTh 3HaYCHNUE BBIPAXKEHHS /4,8 , BBIYHCIICHHOE ¢ TOYHOCTBIO 710 € =0,01.

Pazoen (mema) 5 «/[ugpgpepernyuanvroe ucuucienue GyHKyuti MHOSUX NEPEMEHHBIX )

Bapuanm 1 (T 6)

1 2z — 52X, a3
. YacTHast Ipou3BOIHAS 52 OT byHKIIUYN Z = e arcsin y° paBHa

2x .3 o .3 2y3-e? 2y3-e2% e
1) e“* -arcsiny 2) 2e“* - arcsiny S)W )m 5)\/1__3/6

2. BbluMCIuTe 3HA4Y€HHs YaCTHBIX HPOM3BOAHBIX (GyHKuuMHM z = 4x? —xy3 + 5y B Touke
My(1; —1) u ycTaHOBHTE COOTBETCTBHE.

9z a) 3
0x1pm, 0)8
Z—Z B) 2
Yim, r)6
0%z
3 ﬁ 9
Mo e) 1
4) ayz
82
5) —
dxdy M,
3.
3aaHue Ha yCTAHOBJICHUE BADHANTEL OTBETOR [IpaBuibHBIN
IOCJIEOBATEIbHOCTH p OTBET
Pacrnonosxure 1 —6x(3xy—x3)-(3y-3x2)(3y-3x?)
[IOCIEN0BATEIBHOCTD NEMUCTBHI (3xy—x3)2
MPYU HAXOXJCHUU YaCTHOMN 2) (Bxy—x3) )
0%z (1) 3xy—x3
MPOM3BO HOI/I HKLMH Z = 37y
P A Y 3) (In(3xy — x%))y
In(3xy — x ) A ( 3y_3xz)
) 3xy-x3/,
5) (3y-3x2) (3xy-x3)-(3y—3x2)(3xy—x3)
(Bxy—x3)?
) 3y—3x?
3xy—x3
2z __x242y3
4. YactHas npou3BoHAs ox0y °T GyHKIMN Z = e paBHa
2 3 2 3 2 3
1) 12xy? - e*"*2Y 2)2-eX T (2x% + 1) 3) 6y? - e* ty

4) 12y - eX°+27° (1 + 3y) 5) ex* 42y’

11



5. Haitmure cymmy a + b + ¢, rae (a; b; ¢) — 9T0 KOOpAMHATEI BEKTOPa rpajueHTa PyHKIHU U =
5x% + 3y? + 3z2 B Touxe M(0; —2; 3).

6. Wccrnenyiite Ha skcTpemyMm ¢yHkiuio z = 6(x —y) — 3x%2 — 3y%2. B orBere 3amumure
3HAUCHHUE Zo, ECIIN UCCIIEI0BAHNE A0 PE3YIBTAT Zmay(min) (Xo; Yo) = Zo.

Bapuanm 2 (T 6)

1 0z _ _2x . .3
. HacTHast pOM3BOIHASL o OT byukun z = e“* - arcsin y> pasHa

1) e?* -arcsiny®  2)2e?* -arcsiny®  3) 2y>et 4) 2y*e? 5) e
’ g Vi-y® 1-y? Ji-ve

2. BbluMCIMTE 3HAYEHMS YACTHBIX MPOM3BOAHBIX QyHkmMu z = 5x3 — 3xy? — 2y B Touke
M,(1; 2) u ycTaHOBHTE COOTBETCTBHE.

9z a) 30
0xlm, 0)—14
d
a_z B) —12
y Mg F) _6
aZZ _4
dx? )
S Mo e)3
4) 0°z
2
dy M,
) 9%z
dxdy M,
3.
3amaHue Ha YCTAaHOBJICHHE [TpaBunbHBIN
BapuanTs! 0TBETOB
HOCJIE10BATENbHOCTH OTBET
Pacnonoxure 1) Beruncnsiem 3nauenus 4, B, C
MIOCJIEI0BATENBHOCT JSHCTBUH | 2) BeIuMCIIsgEM Zy(Xo; Vo)
IIPU UCCIIE0BAaHUU (PYHKIIMU 3) ompenensieM CTallMOHAPHBIE TOUKU
JBYX NIEPEMEHHBIX Ha 4) HaxooUM YacTHbIE MPOU3BOJAHBIC (YHKIIHH
IKCTPEMYM IIEPBOIr0 U BTOPOTO MOPSIKOB
5) ompeznenseM, MUHUMYM HJIA MaKCUMyM
UMEETCSI B TOUKE IKCTpEMyMa
6) BeIUKCIISIEM 3HaUYEHUE A
7) onpesensieM HAIMYUE TOYKU IKCTpEMyMa
9%z x242y3
4. YactHas mpou3BoOgHAS 552 0T byHKIIUN Z = € paBHa
2 3 2 3 2 3
1) 12xy? - e*"*2Y 2)2-eX T (2x% + 1) 3) 6y? - e* ty
2 3 2 3
4) 12y - e* 27 (1 + 3y) 5) eX"t2y

5. Haiiaute cymmy a + b + ¢, rae (a; b; ¢) — 3To KOOpAMHATHI BEKTOpA I'pafueHTa QYyHKIUN U =
2x2% — 3y% + 4z? B Touke M(1; —1;2).
3

o X
6. Uccnenyiite Ha SKCTpeMyM (PYHKLHUIO Z = e 2xy + y? — 3x. B oTBeTe 3amumuTE 3HAYCHUE

Zo, €CIIU MCCIIEIOBAHKE JIANI0 PE3YIIBTAT Zmax(min) (Xo; Yo) = Zo.

12



Pazoen (mema) 6 « Unmezpanvroe ucuucienue QYyHKYuil MHO2UX NePEMEHHbIX»
Bapuanm 1 (T 7)

1. Bpluncnauth ABOWHON HHTErpain ffD(Bx—Zy)dxdy, rae obmacte D — mOpsIMOYTOJIBHUK,

OTpaHUYEHHBIA OCSIMH KOOPJIUHAT U MPSAMBIMH X =2,y = 5.

2. PaccTaBuTh TIpesiesibl MHTETPUPOBAHHUS B JBOWHOM MHTerpaie || fD f(x,y)dxdy, obnacte D —

TPEYroJIbHUK C BepiinHamMu B Toukax A(2;2), B(4;0), C (7;2). Otser 3anucarb B BUAEC OJHOTO ABOMHOTO
WHTErpaa.

3. Pe3ymbTar paccTaHOBKH MPEJIENOB HHTETPUPOBAHKS B JBOMHOM uHTErpae | of (x; y)dxdy,

rje oosacte D orpaHuyueHa TUHUSMH Y = x2, y = —/x, x = 1, nmeer BuJL. ..
1 —-Vx 2 Vy 1 vy

D Jy dx [ f 6 y)dy ) [Cpdx [2 feandy  3) fydx[)7 6 y)dy
1 \/_ 1 2

4 [_,dy [ fosy)dx 5) o dx JZ 5 f (6 y)dy

4. Berunciuth mMaccy orpeska mpsimoil, ot touku A(3;0) mo touku B(0;1), ecnu mioTHOCTH B
Ka)kJI0l TOYKe MeHseTcs 1mo 3akony p(x,y) = x + 3y.

5.YCTaHOBUTH COOTBETCTBUE ITIPH IEPEXOJE OT || fD f(x,y)dxdy x moBTOpHOMY HMHTErpaiy

pacCTaBUTh MPEACIIbI UHTCTPUPOBAHUA, €CIIU D OrpaHn4cHa JIMHUSAMU:

a) X = 1,y = 2,_X,' + y = 6 l)f: dx f_ 4f_icx_x2 f(x;)’)dy
2 f
0)y=7,y=8 ~
> 2) [y dx [ 5 flxny)dy

B)y = 2x%,y =Vx

3 2x
3) [y dx J,7, f(x, y)dy
r) koHTypoM TpeyronbHuka ABC, tme A(1;2), ! 3%

4 6—x
B(3;6), C(3;0) 4) J; dx [, " f(x,y)dy
n) x% + y? = 4x 5) f_44 dx féxf(x, y)dy
2
6.
Pacnonoxure 1) IlepeliTu K ABYKpaTHOMY HHTErpaiy
[OCJIEI0BATENIbHOCTh  JICUCTBHMA foE dx fxE cos(x + y)dy
npu BBIYHCIICHUH
2) Beruncnuth
ff cos(x +y)dxdy,rae f(?(cosx — sin2x)dx = 0
D
o0sacTh D OrpaHHYeHa 3) Hoctponts odnacrs
Vs
JIMHUSAMU D:x=0,y=x,y=;
x=0,y=xy= g 4) Beruncnutsb
fxE cos(x + y)dy = cosx — sin2x

13



Bapuanm 2 (T 7)

1. Bplunciauth ABOWHON HHTErpain ffD(Zx—By)dxdy, rae obmacte D — mOpsIMOYTOJIBHUK,

OTpaHUYEHHBINA OCSIMH KOOPJIMHAT U MPSAMBIMH X = 2,y = 4.

2. PaccTaBuTh TIpesiesibl MHTErPUPOBAHHUS B JBOWHOM MHTerpaie || fD f(x,y)dxdy, obnacte D —

TPEyroJibHUK C BepmmHamMu B Toukax A(2;-2), B(5;3), C (5;-3). OrBer 3amucatb B BHAEC OJHOTO
JBOWHOrO MHTETrpasa.

3. Pe3ysbTaT pacCTaHOBKHM MPEENOB MHTETPUPOBAHMS B JBOHHOM HMHTETpaie || fD fCe;y)dxdy,

rze o6nacte D orpanudena quauamMu y = x% — 1,y = V1 — x2, umeer BULI. ..

Dy P feopde 0 [N de [FafGendy 3 [ dx [5 FGey)dy

[ dx [ s y)dy $) [y dx [ 120 f G y)dy

4. BelyMCIUTh Maccy AyTH HUKIOUAbl X =t — sint,y =1 —cost, 0 < t < 2m, ecnu IIOTHOCTh

. Lt
B K&XJIOW TOYKE MEHAETCS 110 3aKoHy p(t) = sin e

5. YCTaHOBUTH COOTBETCTBUE IIPU IIEPEMEHE MOPSAIKA HHTETPUPOBAHNS B IOBTOPHOM MHTErpale:

2
a) f: dx f_\/jzf(x,y)dy D [7,dy f;,z f(x,y)dx
6—x 2 4
5 2 d ,y)d
0) [} dx [, fCoy)dy Mo dy )y f e )
6—2
3 dy 7 f ooy
B) |, dx fmf( xy)dy + [% dx [ £ G y)dy
6.
3ajaHue Ha yCTaHOBJICHUE
Bapuantsl oTBETOB IIpaBUIBHBIN OTBET
IIOCJIEI0BATEIbHOCTH
Pacnionmoxure 1) Beruuciauts

> 3 X 5 (2
IIOCJICAOBATCIIBHOCTL JC€HUCTBHUU —— 2
ff (x + Z)d}’ 4 f()

npu BBIYUCIICHUH
2) Ilepeilitu OT JBOHHOrO
f (x + 2y)dxdy,rne MHTErpaja K MOBTOPHOMY
foz dx 5 (x + 2)dy
o0rnacTb D OrpaHuYeHa 2
THHASIMI 3) Iloctpouts 001aCThH

x=2y=xx=2y D:x =2,x=2y,y=

4) Berunucnuthb

5 (2
2 Jo xPdx ==
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Pazoen (mema) 7 «/[ugppepernyuanvrvie ypasrenusy

Bapuanm 1 (T 8)

1. Yka3ars tun auddepeHnnanbHOro ypaBHEeHUS xy/ +2y+ x’ y3ex =0

1) ypaBHEHHEM C pa3AEISIOIUMUCS TEPEMEHHBIMU

2) OIHOPOAHBIM YpaBHEHUEM 3) NMHEWHBIM ypaBHEHHEM

4) ypaBHeHueM bepnynu 5) ypaBHEeHUEM B NOJIHBIX 1uddepenimanax
2. Haiitu obuiee pemenne nudhepeHIHaIbHOT0 ypaBHEeH S ' = x)? .

x3

1) y=Ce * 2) y=(>+C)" 3) y=+x+C 4) y=-2(x>+C)"
3. Ilpu pemenuu ypapHenus bepuymm y + 273/ = 3x%y? ObLIO ONpeNeNeHo, 4To ¥ = xiz, u=

. 1
Haiitu 3nagenue C, eciin u3BeCcTHO, 9t0 Y (1) = —=.

5
4. OmnpenenuTb MOCIENOBATEIbHOCTh JIEHCTBUM IpPU HAXOXKIEHUM OOLIEr0  peLIeHUs
muddepenrmansaoro ypasuenns (1 + x2)y + 2xy = 3x2.
1

3x+C’

1) v= 1-?|,-x2

x°+C
2) y= 1+x2 "
Huv+u (v’ + 2va) =3 -

1;—x 1+x
’ 2xy _ 3x

Dy + 14x2  14x2
SYu=x3+C

5. Pemenue 3amaun Kowm s muddepenimansaoro ypasuenns x V" =1, ecm y(1) =3,

y')=1.

1)y =—In|x|+2x +1 2)y =1In|x|+2 Hy=x"+2 B y=—g+3x
X
6. YcTaHOBUTE COOTBETCTBUE MEXAY MU PepeHIIMaTbHBIM YPABHEHUEM U €T0 PEIICHHUEM.

Dy +y —6y=0 a)y = e*™(C; - cos(Bx) + C, - sin(fx))
2)y" — 10y’ +29y =0 6)y = e (Cy + Cox)
3)y" =10y’ +25y =0 B) y = C; - cos(Bx) + C; - sin(Bx)
4)y"+25y=0 ry=C; e 4 C, ek

ny=C eh* 4,

Bapuanm 2 (T 8)

1. lupdepeHnuansHoe ypaBHEHHE (3x2 + y)dx +(x+2y)dy =0 sBsercs

1) ypaBHEHUEM C pa3aeNsIIOIIUMHUCS TIEPEMEHHBIMU
2) OZHOPOAHBIM YPaBHEHUEM 3) AMHEHHBIM YpaBHEHHEM
4) ypaBHenueM bepHymim 5) ypaBHEHHEM B TOJIHBIX AU depeHInazax

2. O6mee penrenue Au(hepeHINaTILHOT0 YPABHEHHS V' =4/ XV |

2 2
C
l)yzCﬁ 2) y=Cx—3x 3y=— 4)y = Wx+C
3 Jx 3
3] . n 2xy _ 3x2 6 1 _
- TIpu pemenyn TuHEAHOTO ypaBHeHHst Y + —— = —— ObLIO ONPEACNICHO, UTO U = —, U =

x3 + C. Haiitu 3nauenue C, ecu u3BecTHo, uto y(1) = 3.

15



4, Ol'[peI[eJ'H/ITB MOCJIeJOBATEAbHOCTh  JECHCTBUM npu HAXOXACHUMU YaCTHOI'O PCHICHHA

I[I/I(l)(bepeHHI/IaIIBHOFO YpPaBHCHUA y' + 2731 = 3x2y2 Ipu y(l) = — %
1

1) u= : 3x+C

2) V= x_2

Huv+u (v’ +2x—v) = 3x2(uv)?
by -2

x2 3x+C

Ny =3

x3+2x2

5. Pemenue 3amaun Komum mis auddepeHnnanbHOro ypaBHEHUs y"=x_2, ecmm y(1)=3,
y'(1)=0.

1) y=In|x|+2 2) y=—Inlx]+x+2 3)y=x"+2 4) y=x72+3x
6. YCTaHOBUTE COOTBETCTBHE MEXAY AUPPEpeHInaTbHbIM YPABHEHUEM U €T0 PEILICHUEM.
Dy”+2y' +3y=0 a)y = e™(C, - cos(Bx) + C, - sin(Bx))
2)y" =10y’ +29y =0 6)y = e**(C; + Cyx)
3)y"-2y'+y=0 B) y = C; - cos(Bx) + C, - sin(Bx)
4)y" +49y=0 r)y = C, - ef1* + C, - ek2*
ny=C e +¢

Pazoen (mema) 8 «Dnemenmor meopuu eposimuHocment u MamemMamuyecKo CmamucmuKiLy
Bapuanm 1 (T 9)

1. Ha :xene3sHomopoxHoi craHiuu umeercs 10 myrtell. CKoOIbKUMHM CcHOCOOAMH MOXKHO
paccTaBuTh Ha HUX 3 cocTaBa?

2. Ha muomanaky, NOKpeITyt0 KadeslbHOW MIMTKON B BUAE KBajapara CO CTOPOHOI a =6 cwm,
CllydallHO MajaeT MoOHeTa paguyca r = 2 cM. Haiinute BEposATHOCTb TOr0O, YTO MOHETa LEIUKOM
OKa)KeTCsl BHYTPHU KBajpara.

i i T s i
1) 3 2) 3 3); 4) < 5) s

3. ®opmyna JUlsl BBIYMCICHHUS BEPOSATHOCTU COOBITHS «IIpH BbIOOpE 4 Msuel M3 7 KpacHbIX U 5
CHUHMX BbIOEPYT 4 CHHUX)» UMEET BU]L
e 2 Ha 4 5) o+

Cg €3 Cl C Cz
4. B ypHe HaxonaTcs 3 Oenbix U 5 yepHbIX mapa. 13 Heé Hayraa BeIHUMAIOT (0€3 BO3BpALICHUS)
OJIVH 3a JpyruM JiBa 1mapa. KakoBa BeposATHOCTb TOT0, YTO CPeid HUX OyA€T pOBHO OJMH YEPHBIH mmap?

[IpaBunbHBII

3aI[aHI/IC Ha YCTaHOBJICHHUC IMOCJIICA0BATCIIbLHOCTHU BapI/IaHTBI OTBCTOB OTBET

Pacnonoxxure mociaenoBaTeIbHOCTh IMMOJIYYCHUS YHCCII 1) E
8

IpY PELIEHUH 3aa4H 110 IIPEATI0KEHHOMY aTOPUTMY. 3
Brruncisem 2) -
1) P(6) 3) 2
2) P(a) 1%
3) P(4\6) Y2
4) P(6\1) 5)2

5) P(poBHO 01uH 4€pHBIii IIap)

5. B mepBoii Opurage mNpou3BOAUTCS B TpU paza Oosibllie MNPOAYKIHMH, YEM BO BTOPOM.
BeposiTHOCTh TOr0, YTO NMPOU3BOAUMAs POAYKIMS OKAXKETCA CTaHIAPTHOM IS IepBOM Opurazbl, paBHa
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0,7, nns Broport — 0,8. B3aras Hayraj eauHuUIla MPOMYKIIMHM OKa3zajlach HecTaHIapTHOH. OmnpenenuTsb
BEPOSITHOCTH, UTO OHA U3 BTOPOIl OpUTaIbL.

1) =0,18 2) 0,725 3) 0,276 4) 0,275 5) 0,56

6. YCcTaHOBUTE COOTBETCTBHE MEXAY (DOpPMYyJIaMU U3 TEOPUU BEPOATHOCTEH U MX HA3BAHMSIMH.
1) P(A) = z a) popMyia MOJTHOM BEPOATHOCTHU
2) P(4,) +7;3(A2) +-+P4,) =1 0) dbopmyna KJIACCUYECKOH
3) P(A) = P(B;) - P(A\B)+... BEPOATHOCTH
i+ P(By) - P(A\B,) + -+ + B) opmyna Baiieca )
+P(B,) - P(A\B,) r) ¢opmyna BEPOATHOCTH MOIHOH

P(B))-P(A\B;) IPyIIbI COOBITHIA

4) P(B\A) = T p(a) 1) hopmyna Beprym

Bapuanm 2 (T 9)

1. CKOJIBKO CYILECTBYET NEPECTAHOBOK CJIOB B INpEANioKeHUU: «PenakTop Buepa BHUMATEIbHO
IPOYUTAN PYKOIIHCH)»?

2. Ha nnockocTh, pasrpaduieHHY0 HapauielIbHbIMU MPSMBIMH, OTCTOSIIMMM ApPYT OT Apyra Ha
paccrosHun 6 cM, Haynady OpouieH Kpyr paguyca 1 cMm. Haiftu BeposTHOCTh TOro, 4tro Kpyr He
nepeceyéT HU OAHOM M3 mpsmbIX. Ilpenmonaraercs, 4To BEpOATHOCTb NOMAJAHUS TOYKU HA OTPE30K
IPONOPLMOHANIbHA JUIMHE OTPE3Ka U HE 3aBUCUT OT €r'0 PaCIOI0KEHHUS.

1 1 1 1 2
1) A 2) 3 3) 3 4) v 5) 3
3. ®opmyia A BBIYUCIIEHUS] BEPOSITHOCTU COOBITUS «IIpU BbIOOpe 4 Msdel u3 7 KpacHbIX U 5
CHUHMX BbIOEPYT 2 KPACHBIX» UMEET BU
c? c?.c? c5-C3 c? c?
D= 2) == 3) 4) = 5
Ci2 Ci2 Ct2 ¢; Ci2
4. B ypHe Haxondarcs 4 Oenblx U 6 yepHbIX 1mapa. M3 He€ Hayraj BelHUMAIOT (0€3 BO3BpallleHNUs)
OJIMH 3a ApYyruM jBa mapa. KakoBa BEpOSITHOCTb TOTO, UTO CPEAU HUX OyAeT POBHO OJUH Oenblil map?

[IpaBunbHbBIN
3ajaHue Ha yCTaHOBJIEHUE TIOCIEI0BATEIbHOCTH BapuanTsl oTBETOB oTBET

Pacnionosxxute nociaenoBaTenbHOCTh MOJIYYSHUS YHCEIT 1) 5
IIPU PELLIEHUH 33/1a4U 10 IPEJI0KEHHOMY aIrOPUTMY. 9
Beruucnsem 2) 15

6
1) P(6) 3) ¢
2) P(9) 44
3) P(u\0) 9,
4) P(6\1) 5)—

5) P(poBHO oauH Oemblii map)

5. B mnepBoii Opurage HpoU3BOAUTCS B TpU paza Oosblie MNPOAYKLHH, YEM BO BTOPOIL.
BeposiTHOCTH TOr0, YTO NMPOU3BOAUMAs MPOAYKIMS OKaXETCsS CTaHIApPTHOM IS IepBOM Opuranpl, paBHa
0,7, nusa Bropoi — 0,8. OnpeaenuTb BEpOATHOCTb TOrO, YTO B3sTasl HAayraja €JUMHHULA OPOAYKIUH OyneTr
CTaHJIapTHOM.

21 31 29
1) 0 2) m 3) ™ 4) 0,63 5)0,75
1)2/3 2)7/10 3)4/7 4) 0,4 5) npyroii BapuaHT OTBETa

6. YCcTaHOBUTE COOTBETCTBUE MEKIY COOBITUSIMH U UX BEPOSTHOCTSIMH.

UrpanbHas kocTb Opocaetcst oauH pa3. HailTu BeposITHOCTh, UTO HAa BEpXHEH I'paHH BBINAJET. . .

1) 4uéTHOE YMCIIO OYKOB a) 1
2) MeHee TPEX 0YKOB 2
3) XoTs ObI TpU OYKa 6) 6
4) Tpu ouka B) g

17



I‘ —
3
n) 1

Bapuanm 1 (T 10)

1. ®opmyna nanas onpeAeneHUss BEPOSTHOCTH TOTO, YTO B CEMH HE3aBHCHMBIX HCIBITAHUAX
coObITHE B, BEpOSTHOCTH KOTOPOIO paBHA B Ka)kJ0M HcnbiTanuu 0,3, mpousoiaer Tpu pasa.
1) P;(3) = €7(0,3)°(0,7)* 2) P,(3) = €3(0,3)*(0,7)°
3) P;(3) = (0,3)°(0,7)* 4) P;(3) =7-(0,3)*(0,7)*

2. HaliTu HauBepoOsSITHEHIIEE YUCIIO YCIEXOB, €CJIM IPOBOAMUTCA 5 HE3aBUCUMBIX WCIBITAHUH, B
KaX/I0M U3 KOTOPBIX (PUKCUPYETCsl HACTYIUIEHHE HEKOTOPOIO COOBITHUS, BEPOATHOCTh KOTOPOTO B KaXKA0M
ucnelTanuu passa 0,7.

3. BeposATHOCTh MOSBIEHUS MOJOKUTEIBHOTO pe3ysibTara B KaxaoM u3 10000 HezaBHCHMBIX
ucnelTanuit  paBHa 0,75. HaliTu BepoATHOCTb TOro, 4YTO OTHOCUTENIbHAs YacTOTa IOSBICHUS
MOJIOKUTEIBHOTO Pe3yJIbTaTa OTKIOHUTCS OT €ro BEPOSATHOCTH MO a0COJIOTHON BEIMYMHE HEe Oosee uem
na 0,001.

4. luckpeTHas cayvaiiHas BeJnyrHa X UMeeT 3aKOH pacipelecHUs]

X 1 2 3
Di 0,1 0,1 0,6
Berauciure D[X].

5. Onpenenute NOCIEA0BATEIBHOCTD MOTYYEHHS YUCET IIPU BBIYUCICHUH BEPOSTHOCTU TOTO, YTO
cpeau 100 HOBOpOXIEHHBIX OKaxkeTcs: 50 MalbUMKOB, €CIM BEPOSTHOCTb POXKICHMS MajbiMKa paBHA
0,51. Ilpemioxken cieayromuii nopsaok seruucienuii: 1) p; 2) q; 3) x; 4) @(x); 5) Pipo(50). Otser
IIPEJICTaBUTh B BUJE, Hanpumep, 34521.

1)-0,20
2) 0,49
3) 0,3910
4) 0,51
5) 0,0782
6. YCTaHOBUTbH COOTBETCTBUE MEXKY CIy4alHON BEIMUMHOMN U 3aKOHOM paclpeieIeHHUsL.

4
0,2

1) Touka C pgenur orpe3ok AB B oTHomeHuun 2:1.
Haynauy na orpe3ok AB Opocatorcs 4 TOUKH.

CayvaiiHass BenuuMHAa & — YHCIO  TOUYEK,
nonasmux Ha oTpe3ok AC

2) CnyvaitHas BenuumHa & —  omuOka
MU3MEPUTENBHOTO MpHOOpa JJIMHBI HEKOTOPOTO
U3IeNs

3) 400 wu3menuit  OPOXOASAT  KOHTPOJIb.

BeposiTHOCTH TOro, 4TO H3Jenue OpaKkoBaHO,
paBHa 0,001. CnyuaiiHasg BenuuuHa & — 4YMCIIO
OpaKOBaHHBIX U3AEIHH

4) BeposrtHocts mnonamanus B uenb 0,l.
CryvaiiHast BelnMYMHA & — YUCIIO BBICTPEJIIOB JI0
IIEpPBOIO MONaIaHUs

a) buHomManbHOE pacmpesnereHue AUCKPETHOH
CIIy4allHOM BEJIMYHHBI
0) Pacnpenencaue
CIIy4allHOM BEITMYHHBI
B) HopmansHoe (rayccoBckoe) pacmpeeicHue
HEINPEPBIBHON CIIy4aliHON BEJIUYUHBI

r) ['eomeTrpudeckoe pacnpenesneHue AMCKpEeTHON
CIIy4allHOM BEITMYHHBI

IIyaccona  muckpeTHoOM

1) [TokazaTenbpHOE (3KCITOHEHIIUATILHOE)
pacupenesieHHe  HENPEphIBHOM  CIly4aiiHOU
BEJIMYMHBI

Bapuanm 2 (T 10)

1. ®opmyia, MO KOTOPOH MOKHO HAUTH BEPOSITHOCTH TOTO, YTO B N HE3aBUCHUMBIX UCIBITAHUSX, B

KaXXIO0M U3 KOTOPBIX BEPOATHOCTD MOABJICHHA COOBITHS paBHa p, COOBITHE HAaCTYIIUT POBHO k pas.

1) P,(k) = Crp*q™*

2) B,(k) = p*q™* 3) B,(k) = p"*q* 4) B, (k) = Ckp™ g
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2. JlaHHbIE AJIUTENBHON NMPOBEPKU KaueCTBA BBIYCKAEMBIX CTAHAAPTHBIX J€Tajel MOoKa3aiu, 4To
B cpenHeM Opak coctasisieT 7,5%. OnpenenuTs Hanbosee BEPOSITHOE YUCIIO BIIOJIHE UCTIPABHBIX JeTalIeH
B mapTtuu u3 39 mTyK.

3. BepositTHOCTh mMoOsiBiI€HMsI cOObITUSA B KaxjaoM u3 900 He3aBUCHMMBIX HcHbITaHuR paBHa 0,5.
Haiitu BepoATHOCTH TOro, YTO OTHOCHUTENIbHAs 4YacTOTa IOSIBJIEHUS COOBITUS OTKJIOHUTCS OT €ro
BEPOATHOCTH 110 aDCONIIOTHOM BenuuuHe He 6osee ueM Ha 0,01.

4. NMuckperHas CB 3aj1aHa 3aKOHOM pacIpeesIeHus!:

Xi -2 -1 1 3
Di 0,2 0,3 0,4 0,2
Beruuciure M[X].

5. Onpenenute MOCAEA0BATEIHHOCTD MOTYYCHHS YUCET MPH BBIUKUCICHUH BEPOSTHOCTU TOTO, YTO
npu 100 BelcTpenax MulleHb OyaeT mopakeHa He MeHee 70 u He Oonee 80 pa3, ecinu BEpOATHOCTD
MOpaXeHHs] MUIIEHU CTPEIKOM MpH ogHOM BeicTpene paBHa 0,75. [IpeanoskeH cienyromuil MOpsaoK
Beramciennii: 1) x'; 2) x'; 3) @(x); 4) @(x"); 5) P1yo(70,80). OTBET NpECTaBUTH B BUJIE,
Hanpumep, 34521.

1) 0,7498
2) 1,1547
3) 0,3910
4)—1,1547
5)-0,3910
6. YCTaHOBUTH COOTBETCTBUE MEXKIY CIyYalHOW BETHMUMHOMN U 3aKOHOM pacIpe/ieeHHsL.

1) Touka C penut otpe3ok AB B oTHomeHuu 2:1.
Haynauy nHa otpe3ox AB Opocatorcst 4 TOuKH.

CnyuaiiHas BenMuuHa & — UHCIO  TOYEK,
nomnasmux Ha orpe3ok AC

2)  CayuaiiHas ~ BenuuMHa & —omuOKa
U3MEpPUTENBHOTO Tpubopa JIMHBI HEKOTOPOTo
U3J1eIus

3) 400 w3menuiét  TPOXOAAT  KOHTPOJIb.

BepositHocTs TOrO, uTO W3AENUE OpaKoBaHO,
paBHa 0,001. CnyuaiiHas BenuyuHa & — YHCIO
OpaKoBaHHBIX U3ETUN

4) Beposraocte mnomnamaHus B menb 0,1,
CnyualiHas BenMYMHA & — YHMCIIO BBICTPEJIOB 110
MIEePBOrO MOMNaiaHus

a) bunHoMuanbHOE pacmpezeneHue AUCKPETHOMN
CIIy4YalHOU BEJIIMYUHBI
6) Pacnpenenenue
CIIy4YalHOU BEJIIMYUHBI
B) HopmanwsHoe (rayccoBckoe) pacrpenerncHue
HEMPEPHIBHOMN CITyYaWHOU BEITMUUHBI

r) ['eomeTpuueckoe pacrpeneneHiue TuCKpeTHON

Ilyaccona nmuckpeTHOU

CIIy4YalHOU BEJIIMYUHBI

) [TokazarensHoE (?KCIIOHEHIIUATIBHOE)
pacupeseeHue  HEenpepbhIBHOU CITy4YalHOU
BEJIMYUHBI

Bapuanm 1 (T 11)

1. 13 renepasibHON COBOKYIHOCTH H3BJeueHa BbIOOpka oO6béMa n = 100, rucrorpamMmma 4acToT

KOTOpOii n300pakeHa Ha pucyHke. HaliTu 3HaueHue napamerpa a.

s
el |
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2. W3 reHepasbHOW COBOKYITHOCTH W3BJe4YeHA BbIOOpKA. Haiiniure HECMEIEHHYIO OIICHKY
MaTEMaTUYECKOTO 0KUJAHUSL.

X 3 5 9
3.
3aaHue Ha yCTaHOBJIEHUE [IpaBuibHBIN
Bapuantsl oTBeTOB
MIOCJIEI0BATEIbHOCTH OTBET
Pacnonoxure 1) cocraBnenue TaOIUIBI, B KOTOPOW B MEPBOM
MIOCJIEI0BATEIbHOCTh CTpoke (QOPMHUPYIOTCS TpaHULIBI HWHTEPBAJIOB, a
JNENUCTBUN IIPU IOCTPOCHUN YHUCJIO BO BTOPOU CTPOKE — 3T0 001mas cymma
MHTEPBAJIBHOIO YacTOThl BCTPEY BCEX YHUCEN JUCKPETHOIO psija,
BapHallIOHHOTO psiJa 110 NOMAJAIOLIUX B COOTBETCTBYIOLINM HHTEpBA
JTAHHBIM BBIOOPKH 2) hopMupoBaHHE LIKaJIbl HHTEPBAJIOB
3) Haxo’KJIeHUE BEJIMYMHBI HHTEPBAJIa
4)  mocTpoeHHe ITUCKPETHOTO BapHUallMOHHOIO
psina

4. Jlan noBeputenbHbld uHTEepBan (13,5; 17,3) s OLIEHKM MaTeMaTUYECKOro OXUIAaHUs
HOPMAaJIbHO PaclpeaeIEHHOr0 KOJIMYECTBEHHOTO Mpru3HaKka. HaliTh TOYHOCTh 3TOM OLEHKH.

5. OcHoBHas runote3a umeet Bu Hy: 02 = 3. Tora KOHKypUpYIOLIEH MOKET SBUTCS THIIOTE3a

DHy:62>2  2)Hp:02>3  3)Hj:02<6  4)Hj:0%<3 5)Hy:0% <3

6. [Ins Bapuanmonsoro psana 4, 5, 5, 6, 10 BbIYMCICHBI YUCIOBBIE XapPAKTEPUCTUKU. Y CTAHOBUTE
COOTBETCTBHE MEX/1Y UX HA3BAHUSIMU U 3HAYCHUSIMH.

1)4 a) MojJa
2)33,2 0) cpeaHee KBaIpaTHYECKOE
3)5,6 B) cpeliHee apuMeTHIecKoe
4)5 T') IUcIiepcus

1) pa3max

Bapuanm 2 (T 11)

1. U3 reHepanbHOW COBOKYIHOCTM u3BieueHa BblIOOpka oO0béMa n = 100, rucrorpamma
OTHOCHUTEJIBHBIX YaCTOT KOTOpOH M300paxkeHa Ha pucyHke. HaiiTh 3HaueHue napamerpa a.
o] ‘
h
0,09
a
0,03
_—
0 5 10 15 Xj

2. W3 reHepasbHOW COBOKYITHOCTH W3BJEYeHA BbIOOpKA. Haiiniure HECMEIIEHHYIO OIICHKY
JUCIIEPCHH.

Xi 3 5 9
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3.

3aaHue Ha yCTaHOBJIEHUE [TpaBriIbHBIN
Bapuantsl oTBETOB
IIOCJIEI0BATEIbHOCTH OTBET
Pacnonoxxure 1) BeluMcCsieTCA HAOII0AaEMBbI KPUTEPH
IIOCJIEI0BATEIbHOCTD 2) 3anuCBIBAIOTCSI OCHOBHAs M KOHKYpUpYHOILas
JEHCTBUI NIPU IIPOBEPKE TUIIOTE3bI
TUIIOTE3bI 3) BeIUUCIISIETCA KPUTUUYECKUI KpUTEPHA

4) nenmaercs BBIBOJ O TMOATBEPKACHUM WU
onpoBepxkeHuu H,
5) CpaBHHUBAIOTCA MOJIYUCHHBIC BCIIMUNHBL

4. Jlan noBeputenbHbld uHTEepBan (13,5; 17,3) i OLIEHKM MaTeMaTUYECKOro OXUIaHUs
HOPMAJIbHO PACTIPEEIEHHOTO KOJMYECTBEHHOTO Mpu3Haka. HaliTu TouedHyro OlleHKYy MaTeMaTHYECKOTO
0XKUJTaHUS.

5. OcHoBHas runotesa umeeT Bua Hy: a = 20. Torga KOHKYpUpPYIOLIEH MOXKET SIBUTCSI THIIOTE3a

1)Hy:a > 19 2)Hy:a > 18 ) Hyia+#20 4)Hpa<21 S)Hpa<21

6. Jlna BapuanunonHoro psga 3,4, 5,9, 10, 10, 12, 12, 12 BeIYMCIEHBI YUCIOBBIE XapAKTEPUCTUKH.
YcraHoBUTE COOTBETCTBUE MEXKAY UX HA3BAHUSIMU U 3HAYCHUSIMH.

1) 10 a) Moja
2)9 0) meauaHa
3) 8% B) cpeiHee apupMETHIECKOe
412 I) qucnepcus
1) pa3max

Pazoen (mema) 9 «Beeodenue 6 meopuio ¢hynkyuti KOMNIEKCHOU NEPEeMEeHHOU»

Bapuanm 1 (T 12)

1. YcTaHoBUTH COOTBETCTBHUE ACHCTBUI C KOMIUIEKCHBIMHM YUCIAMU Z| = 5-3iuz = 2+1,

1) Zl . Z2 a) 16 — 30i
0)7 —2i
1 B) 1,4 — 2,2i
2) r)13 —i
2 .
5 1) 16 + 30i
3) Z,
2.
3ajanue Ha yCTaHOBJICHUE o
Bapuants! oTBETOB IIpaBUIBHBIN OTBET
NOCJIEA0BATENbHOCTH

VYkaxure nocie 0BaTeIbHOCTh
JEUCTBUI MIPU MIEPEBOJIE
KOMIIJIEKCHOTO YHCJIa U3
anredpandeckoil Gopmbl B
TPUTOHOMETPHUECKYIO

1) moacraHoBKka p u @ B hopmyiry
2) HaXOXKJICHUS TJIAaBHOTO
3HAYEHUS apryMeHTa

3) BBIYMCIIEHHE MOTYJIS
KOMIIJIEKCHOTO YHUCIIa

4) BbIUKCIIEHHE SN @ U COS @

5) onpeneneHre 3HAYCHUIA
JICUCTBUTEIbHON 1 MHUMOM
yacteu
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3. Beraucuts f (3), ecmu f(2) = 4x% — 4y? + 3x + (8xy + 3y)i.
4. BoccraHoBuTh aHaiuTHYeCKY0 pyHknuio W = u(x,y) + i - v(x,y) no e€ u3BeCTHOU MHUMOM

vyactu v(x,y) = e” - cos x.
DW=i-e4+¢C
HW =e +C

5. Onpenenuts BUI 0c000# Toukd z = 2i aus Gynkuuu f(z) =

1) nontoc nepBoro nopsaka

2) ycTtpaHumasi ocobasi Touka
3) noJroc BTOPOro nopsiaka

4) cymiecTBEHHO 0cobasi TouKa

6. Berauciants uHTErpat gﬁ

1. YcTaHOBUTH COOTBETCTBUE JACHCTBUN C KOMIUIEKCHBIMU YUCIAMH Z; = 2+4i Uz, = 1—3i

)W =i-e“+C
SYW=i-e?+C

dz

z-1|=1 (z-1)(z+2)"

Bapuanm 2 (T 12)

NW=i-e?+C

Nz z a) 3+l
URERNE 6)i—1
i B) —12 + 161
2) r) —12 — 16i
2 .
5 n) 14 — 2i
3) Z,
4) z,+z,
2.
3ajanue Ha YCTaHOBJICHUE "
Bapuantsl oTBETOB [TpaBuUNIBHBIN OTBET
[MOCIEI0BATENLHOCTH

VYkaxuTe mocaea0BaTeIbHOCTD
JICVICTBUH MPHU BO3BEICHUU
KOMILIEKCHOTO YKCTia B
HaTypaJIbHYIO CTEICHb (0e3
HCI0JIb30BaHus (HOopMyI

1) noxcraHoBKa p U @ B
dbopmynry Myaspa

2) HaXOKJICHUS TJIAaBHOTO
3HAYCHMS apTyMEHTA

3) BBIYMCIIEHHE MOTYJIS

KOMILJIEKCHOT'O YKcia
4) BbIUKCIIEHHE SN @ U COS @
5) onpeneneHre 3HAYCHUMA
JNEUCTBUTEIbHOW U MHUMOM
yacTen

COKpaIEHHOT'O YMHOXEHHUS)

3. Beraucuts f (—2), ecmu f(z) = 2x% — 2y? + 5x + (4xy + 5y)i.

4. BoccranoButh aHanutHueckyro ¢yakmmoo W = u(x,y) +i-v(x,y) mo eé wu3BecTHON

neiicTBuTenbHoM yactu u(x,y) = 3x% — 3y? + 5.

HW =322 -3iz2 +C DW =-3iz2+C HW =3iz2+C

HW =-3z2+C 5YW =3z2+4+C
o _ _ z

5. Onpenmenuts BU 0c000it Touku Zz = —2 st pyukuuu f(z) EENETESEs
1) noxroc nepBoro nopsiika
2) ycrpanumas oco0ast Touka
3) nmomoc BTOpOro nopsiaxa
4) cymiecTBEHHO ocobasi TouKa

daz
6. BeruncauTs UHTErpai -(ﬁz|=3 proeSel
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Ilkana oyenusanusn: 6-mv 6ampHas nus T 1, T2, T3, T4, TS5, T6, T7, T8 T9, T10, T11, T
12.

Kpumepuu oyenueanua:

Kaxnplii Bompoc (3azaHue) B TECTOBOH (opMme OLEHHMBAETCs IO JIUXOTOMUYECKOH IlKaie:
BBIIOJIHEHO — 1 0aji, He BemoaHeHOo — 0 0aJlIoB.

[Tpumensiercs cieayromias nkaia nepeBoja 6ajjioB B OLEHKY 110 5-0alabHOM IIKaje:

6 0aJIJIOB COOTBETCTBYIOT OLIEHKE «OTIUYHOM;

5 6aI0B — OLIEHKE «XOPOILIOY;

4 0aIoB — OLIEHKE «YAO0BJIETBOPUTEIILHO;

3 Gauia 1 MeHee — OLICHKE «HEYAO0BJIETBOPUTEIILHOY.

1.2 IABOPATOPHBIE PABOTHI
Pazoen (mema) 4 «Hucnosvie u pynxkyuonanvrvie psaovl. I apmoHuueckuil aHaius»
Jlabopamopnas paboma Nel «/[eticmeus HAO YUCIOBbIMU PAOAMUY

Bapuanm 1
3ananue Nel. Haiftu cymmy psina

o0

a) z 23n+1 _ 8 z

2 2
— 3 =3 n (” )

3ananue N2, Haiitu koopdurment by pasnoxenus yHkuun f(x) = x — 2 B psag Pypbe Ha OTpe3Ke
[—7;7]-

3ananue Ne3. OTBETUTH HA TEOPETUUECKHUI BOIPOC.

Bapuanm 2
3ananue Nel. Haittu cymmy psina

2n+1+3n
? Z 2 6)2

1N 24197 +20

3amanue Ne2. Kaxoit (KaKHe) u3  KodhduumeHTo  d,, a b, pasnoxenus (QyHKIUH

n 9
f(x)= x> cosx B psn Oypbe Ha OTpesKe [—rr; 77| paen 07
D a, 2) ay, 3) b, 4) HU OJIH M3 HUX

3ananue Ne3. OTBETUTh HA TEOPETUUECKUNA BOTIPOC.

Jlabopamopnas paboma No2 «Paznoscenue (hynkyuti 8 cmenenHvie psiobly

Bapuanm 1
o0
3amanue Nel. Paznoxxuth QyHKIHIO f{(X) B CTEIIEHHON Psif Z cy "
n=0
2) 2x -3
x“—x-2

a) 3anucarp 10 ciaraemMbIX MOJIYyYEHHOTO PSAa;
0) 3anucath 0011LyI0 (HOPMYITY JJIsT BRIPOKECHHS Cp;
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B) HATH 00JIACTh CXOMMOCTH IMOJIYYEHHOTO PAJIa;
100
T') 3aIHCaTh YACTUYHYIO CYMMY Z cp X"
n=0
n) pa3duTh 00JacTh CXOAMMOCTH Ha 4 paBHBIE YacTH M B 3 BHYTPEHHHX TOYKax CpPaBHUTH
3HaueHus GyHKUu f(x) u g(x) ¢ TouHocThio 10 10 3HAKOB.
€) mocTpouTh rpaduku GyHKIOUH f{x) 1 g(x) B 00JIACTH CXOAUMOCTH U NMPOBEPHUTH, HACKOIBKO
TOYHO OHU COBIIAJIAIOT.

3ananue No2. OTBETUTh HA TEOPETUUECKHI BOTIPOC.

Bapuanm 2

o0
3ananue Nel. Pa3noxuts QyHkuuio f{x) B CTeeHHOM psf Z cy X"

n=0
x=3
X2 —2x-3
a) 3anucarp 10 ciaraemMpIX MOJIYyYEHHOTO PSAa;
0) 3anucaTh 0011LyI0 (HOPMYITY JJIsT BRIPOKECHHS Cp;
B) HAlTH 00JIACTH CXOJIMMOCTH MOJIYYEHHOTO PAJIa;

100
T') 3aMCaTh YaCTUYHYIO CYMMY Z cp X"
n=0
N) pa30duTh 00J1IaCTh CXOAMMOCTH Ha 4 paBHBbIE YacTU M B 3 BHYTPEHHMX TOYKaxX CpPaBHUTh
3HaueHus QyHKIUH f(x) 1 g(x) ¢ TouHOCThIO 10 10 3HAKOB.
e) noctpouth rpaduku GyHKuu fx) u g(x) B 00JaCTH CXOAMMOCTH U MPOBEPUTH, HACKOIBKO
TOYHO OHU COBMAJAIOT
3ananue No2. OTBETUTH HA TEOPETUUECKHI BOTIPOC.

Jlabopamopnas paboma Ne3 « apmonuueckuti ananusz»

Bapuanm 1
Bamarne Nel. @ymkuus f umeer mepumox 2m, Ha mpomexyrtke (—7,7] 3amaercs (opMyioit

f(x) =2". Beraucmure cymmy psga @ypse 1o Gynkumm npu x = 0 ¥ IpH X = 7.
3ananue 2.

Bamarne Nel. ®@ymkuust f umeer mepumox 2m, Ha mpomexyrtke (—7,7] 3amaercs (opmyioit

f(x) = |x|. Beruncaure cymmy psinga @ypoe 310 GyHKIMYU npu X = 0 ¥ 1pu X = 7.

3aganue Ne3. OTBETUTh Ha TEOPETUUECKUIA BOMPOC.

Pa3zoen (mema) 6 «nmezpanvroe ucuucienue QyHKyui MHO2UX NePEMEHHBIX )
Jlabopamopnas paboma Ne4 « Bviuucnenue Kkpamuvix uHmezpaiosy

Bapuanm 1
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3amanue  Nel.  VI3MeHUTh  MOPSAOK  HMHTETPUPOBAHHMA B I[OBTOPHOM  MHTErpaie
1 2-y _
Jy dy [ f6 vy,

a) n300pa3uTh rpaUUECKH;

0) 3anMcaTh NOJYyYUBIINIICS KPAaTHBIN UHTErpaj (JJMO0 CyMMY HECKOJIBKMX KPaTHBIX HHTErPajioB).

Bamanue Ne2. Berunciuth 00bEM Tena, OrpaHUIEHHOTO MOBEPXHOCTSIMU C YPABHCHUSIMU X + Y =
1,z=1-y%,x=0,z=0,y =0 (y = 0).

3aganue Ne3. OTBETUTh Ha TEOPETUUECKUIA BOMPOC.

Bapuanm 2
3amanne  Nel.  UM3MeHuTh  MOPSAJOK  HMHTETPUPOBAHMS B IMOBTOPHOM  HWHTErpasie

2
f_ol dx fxljlx f (x; y)dy u 3anucath pe3yJbTar.
a) U300pa3uTh rpapuuecky;

0) 3amucath MOJyYMBILIUIICS KPaTHBIN UHTErpaj (JJMO0 CyMMY HECKOJIBKUX KPaTHBIX UHTErPajioB).

, 1
3ananue No2. Bprunciauth 00bEM Tejla, OrpaHUYEHHOTO TTOBEPXHOCTSIMU C YPaBHEHUSIMU Y = sz,

y+z=1,z=0.
3aganue Ne3. OTBETUTh Ha TEOPETUUECKUIA BOMPOC.
Pazoen (mema) 7 «/[ugppepernyuanvrvie ypasuenusy
Jlabopamopnas paboma Ne5 « Unmezpuposanue 00b1KHOBEHHBIX OUDDEPEHYUATLHBIX YPABHEHULL)

Bapuanm 1

3amanue Nel. 3anano muddepennuansaoe ypapHenue y -y = 4x3.

a) HaiiTu ero oO1ee peiieHue;

0) Haiitu nocrostaayio C B uacTHOM pernernu quddepennnansaoro ypasaenus mpu y(5) = 2.

. 3
3amanue Ne2. Haiitn o6mee penrenne aupdepenuunansHoro ypasaenns ) +3y=xe™" .
3ananue No3. OTBETUTh HA TEOPETUUECKHI BOTIPOC.

Bapuanm 2

3amanue Nel. 3anano auddepeHnnansaoe ypaBHeHHE Y * Y = V/X.

a) HaiiTu ero oO1ee peiieHue;

0) Haiitu nocrostaayto C B uactHOM perrernu quddepennunansaoro ypasaenus mpu y(9) = 4.

X

3amanue Ne2. Haiitu o6miee pemenue auddepenunansoro ypasaenus y' —2y'+y = (3x+2)e

3ananue No3. OTBETUTh HA TEOPETUUECKHIT BOTIPOC.
Cnucok meopemuyeckux 60npocos Kk 1abopamopuotl pabome Nel

1. JlaiiTe onpeneseHre YMCIOBOro psiaa.

2. JlaiiTe onpeaelieHne YaCTUYHON CyMMBI YHUCIIOBOTO PsZla, CYMMBI psija.

3. JlaiiTe omnpeneneHue psjla T€OMETPUUYECKON Mporpeccuu. 3anuiuTe (HOpMysly BBIYMCICHUS
CYMMBI psiJla TEOMETPUYECKON ITPOTPECCUHN.

4. Ilepeuncnure NpU3HAKU CXOAUMOCTH 3HAKOIOJIOKUTEIbHBIX PSAJOB.

25



5. Maiite ompeneneHue 3HaKouyepenyomerocs uyucioBoro psga. Cdopmynupyiite mpU3HAK
JletbHuUNA.

6. laiite onpenenenue GyHKIMOHATIBLHOTO PsAa, CTEIEHHOTO Psija.

7. Kak HaliTH paguyc CXOOQUMOCTH CTEIEHHOIO psifa?

8. Kak HaliT 0071aCTh CXOJUMOCTH CTEIIEHHOTO psia?

9. 3anummuTe psansl Teiiopa 1 MaknopeHa.

10. Kak HaiiTn nmpubamk€éHHoe 3HaueHne (YHKIIMH C TIOMOIIIBIO PSAIO0B?

Cnucok meopemuyeckux 60npocos K 1a6opamopHotl pabome No2

1. Yto Ha3bIBaeTCs 00JaCThIO CXOAUMOCTH (PYHKIMOHAIBHOTO psiaa?

2. Pan Teitnopa aiig pyHKuuu f(X) M0 CTENEHSIM X — a.

3. Uro Ha3bIBAaETCs CTENEHHBIM PAIOM?

4. OOGnacTb CXOOUMOCTHU CTENEHHOTrO psia. Teopema Abens.

5. IlpuMeHeHue CTeNeHHbIX PAJOB K MPUOIUKEHHBIM BEIUUCIICHUSM.

6. Teopema 0 HENPEPBHIBHOCTH CYMMBbI (DYHKLIMOHAJIBHOTO PA/JA.

7. PaBHOMEpHas CXOAMMOCTh CTENEHHOTO psiaa. Teopema Beiepmrpacca.
8. Paznosxenue B psiy OCHOBHBIX QyHKIHIA: €¥, cOs X, sin X, In(1+x), (1+x)™.
9. Ycnosus pasnoxxumoctu GpyHkuuil B psa Teitnopa.

10. Yro Takoe psa Makiiopena?

Cnucox meopemuueckux 60npocos K 1abopamopHoti pabome Ne3

1. KakoB o0uuii Bua rapMOHUK N-ro nopsijaka?

2. B yem 3akirovaercs 3aJadya rapMOHHYECKOI0 aHAIN3a 3aJaHHON (QYHKIHH?

3. Tlo xakum popmyrnam BerYMCIsAOTCA KO3 duuuenTsl Pypre GyHKIMH (¢ nepuoaoM T =2x)?

4. Jokaxure, uro ecan ¢ynkuust f derna, T.e. f(—x)=f(x) npu Xx€(—T;T), TO BCe
kodpurnmenter Dypne b_(f) paBHbI HyJIO. Ecnu ke pynkus f HedeTHa, TO BCe a, (f) paBHbI HyJTIO.

5. Kakos o6uuii Bu psaga @ypee pyukiuu (¢ nepuogom T = 27)?

6. B uem 3axitouaeTcs 3a7aya rapMOHUYECKOTO (CIIEKTPAIbHOI0) CUHTE3a (PYHKIMU?

7. Kakoii popmynoli Beipakaercs cymma psiga @ypee pynkmuu f B Touke X?

8. Uro o3nauaet yrBepxkaeHue «Psang @ypse pynkunu f cxoaures B npocrpaHcTBe Lo kK pyHKIMH
f»?

9. Kakoif TpUroHOMETpUYECKUII MHOTOWIEH MOpPsAKa N sBiIsSeTcs Haubosee OJM3KUM K 3aJaHHON
¢byukuuu f B npoctpanctse Lo?

Cnucok meopemuueckux 60npocog K 1abopamophou pabome No4
Jaiite onpeneneHue IBOMHOrO MHTETpaa.
. YKaXuTe reOMeTpu4ecKuil 1 pU3NUECKUil CMbICIIBI IBOIHOIO MHTErpaa.
IIepeunciute OCHOBHBIE CBOMCTBA ABOMHOIO UHTETpaa.
Onumure METOl BEIUUCIICHUS JBOMHOIO HHTETpalla B 1€KapTOBBIX KOOPANHATAX.
Onumure MeToJT BBIUMCIIEHUS JBOMHOIO HHTErpala B NOJSPHBIX KOOPAUHATAX.
Onumure NpUIOKEHUS ABOWHOIO UHTErpala K MEXaHHUKE.
JaiiTe onpeneneHue TpPOMHOTO UHTErpaa.
[Tepeuncnure OCHOBHBIE CBOMCTBA TPOMHOIO HHTETpaa.
. Onumure MeTo/1 BBIUMCIIEHHSI TPOMHOTO MHTErpajia B IEKAPTOBBIX KOOPIUHATAX.
0. OnumuTre MeXaHU3M Mepexoa K NWINHAPUYECKUM KOOPAUHATAM.

S0 XN U AW~

Cnucok meopemuyecKkux 60npocog K rabopamophoi pabome Ne5
1. [aiite omnpenenenue aupdepeHuanIbHOr0 ypaBHeHUs. YTO Ha3bIBaeTCsl pPELICHUEM
mudepeHIanTbHOTO YpaBHEHUs?
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2. Uto Ha3bIBaeTCs MHTErpUpOBaHHEM AU(PEpeHInanbHOIO YpaBHEHHs, & YTO — UHTETPAIbHOMN
KpUBOi1?

3. laiite onpeneneHue nopsaka nuddepeHnaibHOro ypaBHEeHUS.

4. Yro Ha3pIBaeTCa 001IUM penieHreM U HepeHIMaTIbHOTO YpaBHEHU ], YACTHBIM pelIeHHEM?

5. Ykaxute oOumii Bug auddepeHunanbHbIX YpaBHEHUH € pa3AemsiouUMICs epeMEHHbIMH, a
TaK)Xe aJITOPUTM UX PEIICHUS.

6. Ykaxute oOummi BuUI JUHEHHBIX IuddepeHrnanbHbIX ypaBHeHUH. [Ipu momomnm kakoi
3aMEHBI PEIIaeTCs TUI JaHHBIX YPAaBHEHU?

7. Ykaxwute oot Bun auddepeHunanbHbx ypaBHeHui bepaysnu. [Ipu moMory kakoid 3aMeHbI
periaeTcsi TUM JaHHBIX YPaBHEHUI?

8. laiite onpexnenenue nuddepeHnaibHbIX YpaBHEHUN BBICIIUX MTOPSIIKOB.

9. VkaxuTe METOAbl, MO3BOJSIOIIME IOHU3UTh MOPANOK CIEAYIOMHNX auddepeHnanbHbIX
ypasuennii: y™ = f(x); y" = ) y" = f; ¥).

10. VYkaxute 0O0mMIA BUI JHUHEHMHOrO OJHOPOAHOTO Au(GEepeHINaTIbHOTO YpaBHEHUS C
MOCTOSIHHBIMH KO3((pULIMEHTaMU ¥ METO/bI €T0 PEIICHHUS.

IlIkana ouenueanusn: 4-x GanibHasl.

Kpumepuu oyenueanua:

— 4 6anaa (W1 OLEHKA «OTJIMYHO») BBICTaBJISETCS] 00y4YaromEeMycsl, €CJIM OH BBIIIOJHUI TIEePBHIE
2 3agaHusl B J1abOpaTOpHOW paboTe M «3allUTWI» €€, TO €CTh OTBETUJI Ha TEOPETUYECKUH BONIPOC
(3amanue Ne3);

— 3 6aJ1a (MM OLIEHKA «XOPOLL0») BHICTABIIAETCSA 00y4aroIEMYCsl, €CJIM OH BBIIIOJHUII IIEPBBIE 2
3a/aHus B 1abopaTopHOM paboTe, HO HE OTBETHII HA TEOPETUYECKUI BOIIPOC;

— 2 0anaa (WM OLEHKA «YyJAOBJETBOPHUTEIbHO») BBICTABISICTCS OOyYaromieMycsi, €ClIM OH
BBITIOJIHIJI TOJIBKO 3amanue Ne 1 (uim Tosibko 3agaHue No2);

— 1 0a/au uam MeHee (WM OILEHKA «HEYAOBJETBOPUTEIbHO») BBHICTABIISICTCS O0ydaromeMycs,
€CJIM OH MPaBUWJIBHO HE PEIINUII HU OJHOTO 33aJaHus B JlabopaTopHOU paboTe.

2 OLEHOYHBIE CPEICTBA [Ji TIPOMEXYTOYUHOH ATTECTAILIMA
OBYYAIOIIUXCH

2.1 BAHK BOITPOCOB 1 3AJTAHUI B TECTOBOI ®OPME

1. Boripocsl B 3akpeiToii (hopme.

1.1 JlaHb! nBa MHOKECTBA A={-5 -2,1, 4, 7, 10, 13} u
B ={-4, -2, 0, 2, 4, 6, 8}. Torna A N BumeeT BU...
1){-4, 0, 2, 6, 8} 2){-5, —4, =2, 0, 1, 2, 4, 6, 7, 8, 10, 13}
3){=5 —4, 0, 1, 2, 6, 7, 8 10, 13} 4){=2, 4} 5){=5, 1, 7, 10, 13}
1.2 Haiitu AN(BUC),ecmu A= (-3;11], B=[-2;5],C=(49)
D) (4;5] 2)[-2;9] 3) (-3;9] 4) (=3;4) U [5; 11]
5 3
1.3 Ilpenen 1imeBeH
X—>0 4x” +x
1) oo 2)0.,5 3)0 4) —oo 5) 0,25
1.4 Hpenen |, arctg®(3x) pasen ...
0 1g(2x7)
3 4 9
1)4,5 2) 2 3)0 4) 5 5) 2

2
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1.5 TlpousBoanas GyHKIMH y = X L Ax’ pasHa...
x

1 3 1 3 1 3
1) 5x* ——+—— 2) 5x* 4+ +—— 3) sxt+—+——
T e AT
4) 5x+12+ji/; 5) 5x_12+‘3‘2/;
x x
1.6 ITpousBoaHas GyHKIMK y = x° -sin(2x) paBHa...
1) 2x-cos(2x) 2) 2x-sin(2x)+ 2x? - cos(2x) 3) 2x-sin(2x)+ x? - cos(2x)

4) 2x-sin(2x)—2x? - cos(2x) 5) 4x-cos(2x)
1.7 YkaxuTe, KaKk JOJDKEH BBINILIETh Tpaduk (yHKIMHU y(x)Ha oTpeske [a;b], ecnu B kaxmoit
TOYKE YKa3aHHOTO OTpe3Ka BBINOIHSIOTCS TpU ycnosus: y <0, y’' <0, y'' >0.
1) rpaduk nexut HIKe ocu OX; y(x) BO3pacTaeT; BBITYKIOCTh BHU3
2) rpaduk nexut Huxke ocu OX; y(x) yObIBaeT; BHIIIYKIOCTb BBEPX
3) rpaduk nexut HIKe ocu OX; y(x) BO3pacTaeT; BBITYKIOCTh BBEPX
4) rpaduk nexut Huxke ocu OX; y(x) yObIBaeT; BBITYKJIOCTb BHU3
5) rpaduk nexut Boie ocu OX; y(x) yOBIBaeT; BBITYKIOCTh BBEPX
1.8 OnHoil u3 nepBooOpa3HbIX OT GYHKIUHU y = 2x — 3 sABIsAETCS QYHKIUS. ..

1) x*-3+C 2)2 3) 2x* -3+C
4) x* -3x+C 5) 2-3x
2
1.9 UnTerpan jln i paBeH...
X
3 In’ x In® x
) In” x+C 2) +C 3) Inx+C 4) 2Inx+C 5) - 3 +C
X
. dx
1.10. HeonpeneneHHsblii HHTETpal I — paBeH
sin” 4x
1 1 | 1
1) ——ctgdx+C 2) —tg2x+C 3) ——ctgx+C 4) ——ctg2x+C
4 4 2 4
x+5
1.11. Paznoxxenue npobu 3—62 Ha MpocTeime 1podu uMeeT BUI
X" +6x
A B A B C A Bx+C A B
1) —+— 2) —+—+ 3) —+— 4) —+
X x +6x X x° x+6 X x +6x x° x+6
nr1\"
1.12 dns pspa Yp—q (?) BEPHBIM SIBJISIETCS] YTBEPKACHUE
1) cxoaMTcs, Tak Kak rlll_TI)lo Ya,=0 2) CXOIMTCS, TaK KaKrlli_T)Tolo Ya, =e
3) pacxoauTcs, Tak Kaxrlli_r)zlon,/ a, = o 4) pacxomuTcs, Tak KaKTlli_rg’i/ a, = e3
(-p"n?

1,1 1
1.13 st psijioB D=1 g 1- 3 + i +... BEpHO yTBEPKIACHUE

1) oba cxomsiTcst aOCOMOTHO 2) oba cxomsITCs YCIOBHO
3) mepBbIil CXOAUTCS a0COIOTHO, & BTOPOM CXOJIUTCS YCIOBHO

4) epBBIii CXOAUTCS YCIOBHO, @ BTOPOM CXOAUTCS aOCOTIOTHO

o0 x}’l
1.14 O6Gnacts CXOOUMOCTH PAIa ————— paBHa
1)[-3;3) 2) [-3; 3] 3) (-3; 3] 4) [-1/3; 1/3]
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1.15 YactHas npousBogHas 2—2 OT QYHKIUHU Z = X — S paBHa...
y

H1-- 2) x— L 41 3) X H1-L 5 1-2
y y y

y 2

0z X
1.16 YacTtHas npous3BogHAsA ™ oT pyHKIIMU z = X ——+1 paBHa...
X

H1-- 2) x— 41 3) X H1-L 5 1->
y y 32 y y

1.17 Pe3ynbTaT paccTaHOBKHM MPEJIENOB HHTErPUPOBAHMS B IBOMHOM MHTErpaie | fD f(x; y)dxdy,

rzie o6macte D orpaHuueHa TMEUAME Y = x2, y = —V/x, x = 1, UMeeT BUL. ..
1 -Vx 2 vy 1 vy
D fy dx [ f(x; y)dy 2) 2 mdx [)3 f O y)dy 3) [y dx [J3 f( y)dy
1 2
4) 2 dy [ £ y)dx 5) Jy dx [ 5 f(x; y)dy

1.18 Pe3ynbTaT pacCTaHOBKHU MPEJIENOB HHTETPUPOBAHUS B IBOMHOM MHTETpae || fD f Qe y)dxdy,

rae o6nacte D orpannuena muHuaAMH Y = x2 — 1, y = V1 — x2, umeeT BUJI. ..

Dy D feonde ) [N de S Condy 3 [ dx [5 FGay)dy

[ dx [ s y)dy $) [y dx [ 20 f G y)dy

1.19 O6iuee pemenne qudhepeHIraIbHOro ypapaeHus y’'= 1Y — ' ymeer Bug

C -1 -2 2
1) y:1+(x+ J 2) y:1+(xzcj 3) y=1+(x;CJ

2
X 2 X ?

1.20 Obmee pemenue aupGEpPEHINATBEHOTO ypaBHEHUS C Pa3JCNAIONUMUCS EePEMEHHBIMU

e’dx— (ex + 2)- 4ydy = (0 vMeeT BULI. ..

DL 2) Infe* +2|=C-2y” 3) Infe* +2 =2y° +C
arctg —2y +C ne’ +2(=C-2y ne' +2/=2y°+
4) ex-lnex+2‘=2y2+c 5) lzarctngZC—Zyz

1.21 ®abpuxa BbIIyckaeT cyMkH. B cpeanem Ha 180 KaueCTBEHHBIX CyMOK IMPHUXOAMTCS JBE
CYMKH €O CKpbITBIMH Jepexrtamu. Hailinure BeposATHOCTh TOrO, YTO KYyIUIEHHAs CyMKa OKayKeTCs
Ka4eCTBEHHOU. Pe3ysbTar OKpyriuTe 10 COTHIX.

1) 0,99 2) 0,90 3)0,10 4) 0,01 5)0,11

1.22 BeposSITHOCTh TOrO, YTO CTPEJOK IPH OAHOM BBICTpENie MOMaiEéT B MuIleHb, paBHa 0,8.
Crpenok mpou3BEN TpH BbICTpena. BepoATHOCTH TOro, YTO OH NIPU 3TOM IONAAET B MUIIEHb JIUIIb
JBaXK/bl, paBHa. ..

1) 0,64 2) 0,384 3) 0,128 4)0,256 5)0,16
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1.23 BeibopouHoe cpeiHee 1uisi BBIOOPKH PaBHO. ..

1

2

3

4

3

6

4

7

1)6

2) 55

3)3

4)2,75

5)1,1875

1.24 BoccranoButh aHamutuueckyio ¢yakmmio W = u(x,y) +i-v(x,y) mo e€ wu3BecTHOH
MHMMOI yacTh v(x,y) = e” - cos X.
DW=i-e?+¢C DW=i-e?+C
HW =e%+C SYW=i-e?+C

1.25 Onpenenuts Bug 0coboii Touku z = 2i s pyukuun f(z) =

NW=i-e?+C

z%+4

z=2i"

1) mostoc mepBoOro nopsaka

2) yctpanumas oco0ast Touka
3) momoc BTOPOTo MopsiaKa

4) cymiecTBEHHO ocobasi Touka

2. Bompockl B OTKPBITOMH (hopme

2.1 Ilpenen lim(x+3) paBeH ...

X—>+00 2x
x242x-3
5—5x2

2.2 Tlpenen lirr% paBeH ...
xX—

42

2.3 Ilpenen lim

1
x4>—41[5— —3

2.4 Haittu xospduuuent k xacarenshoii y = kx + b k napadone y =7x° —14x+5 B Touxe

paBeH ...

X, =2.
2.5 Haiitu Touky MunumyMma Gynxmun y = (2x + 1) - (x + 3) + 4.

4x -3

x+1

1+ 24/x
T dx

2.6 Haiinure Hanbombiee 3HaUeHHE QYHKIMA ) =

9
2.7 BpraucauTh onpeaeaEHHbIN HHTETrpal J.

1
2.8 Haiitu nmiomanb Gurypsl, n3o0paxeHHon Ha pucynke. OTBET OKPYIJIUTh A0 COTHIX.

yA
\\ n II
y=x>+H4x+5\ i |
J
T /
I
o F

3n_on

2.9 CymmMa psima Yjm—1q ~—on PaBHa ...

15
2.10 Yactuunasi cymma Sz psiza Y p—q > paBHa...

-5 2n
2.11 Paguyc CXOIMMOCTH PAMA Yorp—q (:S—n)ﬂpaBeH...

2.12 Beraucnuth ¢ TouHocThio 10 0,001 3Havenue pyukiuu Inl,S.
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2.13. Koadppurment b2 paznoxenust pyHkunn f(x) = x +1 B pan Pypbe Ha oTpeske [—r7; 7] paBeH

2.14 Haiigure cymmy a + b + ¢, toe (a; b;c) — 370 KOOpAMHATHI BEKTOpa TpajneHTa (yHKIUH
u = 5x% + 3y? + 322 B Touxe M(0; —2; 3).
2.15 Wccnenyiite Ha skctpemyM ¢yHkimio z = 6(x —y) — 3x2 — 3y%. B oTBeTe 3amMIIUTE

3HAYCHHE Zo, €CITU UCCIIEI0BAHHE JIANI0 PE3YIIBTAT Zmax(min) (Xo; Yo) = Zo.
3
o X
2.16 Hccnenyiite Ha OSKCTpeMyM (YHKLIUIO Z = e 2xy +y%? —3x. B orTBere 3anmMiumTe

3HAYCHHE Zo, €CIIU UCCIIEI0BAHHE JIANI0 PE3YIIBTAT Zmax(min) (Xo; Yo) = Zo-
2.17 BblMuCIUTh BOIHON mHTerpan || fD(Zx — 3y)dxdy, toe obmacte D — mpsSMOYroibHUK,
OrpaHUYEHHBIN OCAMHU KOOPAMHAT U MPSIMBIMU X=2, y=4.

, 1
2.18 Bpruncnuth 00bEM TeNa, OTPAaHUYEHHOTO MOBEPXHOCTAMU C YPaBHEHUSIMU Y = sz, y+

z=1,z=0.

2.19 Haiitu noctosnnyio C B 4acTHOM peleHun AudpepeHuansHOro ypaBHeHus Y-y = vx
npu y(9) = 4.

2.20 Haitute nocrosuuyio C B yacTHOM pereHud A epeHuanbHOro ypapHenus y -y = 4x3
npu y(5) = 2.

2.21 CkonbKO CyHIECTBYET IIEPECTAaHOBOK CJIOB B IpeasokeHuu: «Penakrop Buepa BHUMATEIBHO
MPOYUTAN PYKOIHCH)»?

2.22 B mnepBoil Opurajae Hpou3BOAUTCS B TpU pas3a OoJibllle MPOAYKLIHH, YEM BO BTOPOM.
BeposiTHOCTB TOrO, YTO MPOU3BOAMMAs MPOIYKIMS OKaKETCs CTaHAAPTHOM Ul MepBOi Opurajabl, paBHa
0,7, nns Bropoit — 0,8. Onpenenutb BEPOATHOCTh TOTO, YTO B3SITasl HAyraJ €JUHULA MPOAYKIUH OyJeT
CTaHJapTHOH. Pe3ynbTaT OKpyrimTe 10 COTHIX.

2.23 Jlan Bapuauuonnsiii psin 1, 1, 1,2,2,3,4,4,4,4,5, 6,7, 7. Haiitu mony.

2.24 Beranciuts f(3), ecmm f(z) = 4x? — 4y? + 3x + (8xy + 3y)i.

2.25 BpIU4UCIUTh UHTETPAT gﬁz_ 1= 1%.

3. BOHpOCI)I Ha YCTAHOBJICHUC ITOCJICAOBATCIIbHOCTH.

3.1 Hmwke nano ompenenenue npenena 4 ¢GpyHknuu fix) B Touke xo (B cinmyuyae A € R u xy €ER).

BcraBbTe BMECTO MTPOIYCKOB BEPHYIO NOCIEA0BATENbHOCTh MaTeMaTHueckux 3anuceid (Hampumep, I, 111,
IV, 1I).

Uucno A HaszwiBaeTcs npenenoM ¢pyHkiuu f(x) B Touke Xo, eciu CYIIECTBYET TaKoe, 4To
st Beex Xo € D(f), ynoBIeTBOPSIONIMX YCIOBUIO , BBITIOJTHSIETCS YCIIOBHE
L f(x)—A|l<e¢

II. nns mo6oro uucna € > 0
II. 0 < |x — xo| < 6(¢)
IV.5(e) >0
3.2 Huwxe nano ompenencHue OECKOHEYHO Majoil YMCIOBOM MOCIENOBaTEIbHOCTH. BcraBbTe
BMECTO MPOITYCKOB BEPHYIO MOCIEA0BATEIbHOCTh MaTeMaTnueckux 3anucet (Hampuwmep, I, 111, TV, II).

YucnoBas MMOCIeI0BaTENLHOCTh {X,,} Ha3bIBaeTCs OECKOHEYHO MAJIOM, €Clin CYIIECTBYET
TaKOM, YTO eCiIu , TO BBITTOJIHSETCS YCIIOBHE

L|x,| <c¢

II. n > N(¢)

II1. mns mro6oro uucia € > 0
IV. Homep N(g) > 0
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3.3 Huxe nano ompexaenenue GyHKIuu f(x), 06CKOHEUHO OOJBIION B ACHCTBUTEIHLHON TOYKE Xo.
BcraBbTe BMECTO MTPOITYCKOB BEPHYIO MOCIEA0BATENbHOCTh MaTeMaTHueckux 3anuceid (Hampumep, I, 111,
IV, 1.

Oynknusa f(x) Ha3zpiBaeTca OECKOHEUYHO OOJIBIION B TOYKE X0, €CIU CYILIECTBYET TaKoe,
4To JUIst BceX X € D(f), ynoBierBopsromux ycioButo , BBITIOJTHSIETCS YCIIOBHE

I.6(e) >0

IL 0 < |x—%o| < (¢)

I |[f(x)] > &

IV. nns mo6oro uncna € > 0

3.4 Hwxke chopMyIupoBaHO CIEACTBHE TEOPEMBI O MPOMEXKYTOUHBIX 3HAYCHHSIX (YHKITUIX
(cnmenctBue Teopembl bonbimana-Komn). BeraBpTe BMECTO MPOIMYCKOB BEPHYIO MOCIEIOBATEIBHOCTD
MareMmatuueckux 3anuceit (Hampuwmep, I, 111, IV, II).
[Tycte dynkmus f(x) , Ha KOHIIaX OTpe3Ka , TOTna , TI€ BBITIOJHSACTCS
yCIlIOBUE .
[. mpuHUMaeT 3HaUYeHHE pa3HbIX 3HAKOB
II. cymectByer TouKa C € (a, b)
I11. HenpepbIBHA Ha oTpe3ke [a, b]
IV.f(c)=0

3.5 Hmwxke nmano ompeneneHue GyHKIUH f{x), OECKOHEYHO MajiOil B JEHCTBUTEIBHOW TOYKE Xo.
BcraBbTe BMECTO MPONYCKOB BEPHYIO NOCIEA0BATENbHOCTh MaTeMaTHueckux 3anuceid (Hampumep, I, 111,
IV, 1.
Oynkuusa f(x) Ha3zpIBaeTCs OECKOHEYHO Majoi B TOYKE Xo, €CIIU CYLIECTBYET TaKoe€, 4TO
st Beex Xo € D(f), ynoBIeTBOPSIONIMX YCIOBUIO , BBITIOJIHSIETCS YCIIOBUE
L0<|x—%o| <8(e)
IL |[f(x)| < ¢
II1. ms mro6oro uncia € > 0
IV.6(e) >0

3.6 PacronoxxuTe MOCIENOBATENBHOCTD JICHCTBUN MPH HAXOXKICHUU MPOU3BOJHON (YHKLIUHU IO
ONPEIEICHUIO.
1) 3aduKCUPOBATh X, BEIYUCIUTE 3HAUCHHE QYHKIMH f(X)

2) Haittu npupamenue gynkuuu Ay = f (x + Ax)— f (x)

3) naTh apryMeHTy X NpHpaiieHine Ax | BBIYUCIUTH 3HaUeHHe QyHKINH [ (x + Ax)

4) HaifT ipenen lim &y
Ax—0 Ax

5 Ay
) OHpeI[eHI/ITB OTHOLICHHUC E

3.7 Pacmionoxxure mocineaoBaTeaIbHOCTh JEHCTBUIM NMPH HAXOKJICHUU TMPOU3BOJHON (PYHKIUHN Y =
(sinx)€os¥x,
1) HaliTk IPOU3BOIHBIE OOEUX YacCTeNl paBEHCTBA

2) mponorapupMupoBaTh 00€ YaCTH PaBEHCTBA
3) BOCHOIB30BATHCS PABUIIOM HAXOXKICHHS POU3BOAHOM CIOKHON (PyHKITUH

4) Bocronb30BaThCs cBoiicTBoM In|a’| = b - In|a|

5) 3aMEHUTH y UCXOTHOU PyHKITHEH
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3.8 Pacoomnoxure IIOCJICA0BATCIIBHOCTD ,Z[CI‘/’ICTBI/II‘/’I IIpu BBIYUCIICHUA HCOl‘IpCILCJ‘IéHHOFO HHTCTpajia
(4—5x)2
[Os9?
x

1) ucnonp3yeM TabIUIy HEONIPEAEIEHHBIX UHTEIPAJIOB
2) ucnosb3yeM (GopMyily KBajipara pa3HOCTH

3) no6asnsem noctosiHHyto C B KOHIIE 3aITUCH

4) mcroabp3yeM CBOMCTBO HEONPEISIEHHOTO HHTETpaa J'( F(x)+g(x))dx = J' f(x)dx+.|. g(x)dx

5) ucrnonb3yeM MOUJICHHOE JIeJICHUE
3.9 Pacnonoxure nociaeaoBaTeIbHOCTh I€UCTBUI IPU BBIYMCIEHUH HEONPEAECIEHHOTO UHTErpasa

dx
I =

525+ C

X 3

6)
xx3
3.10 BcraBbTe BMECTO MPOIYCKOB BEPHYIO IIOCIEN0BATEIBHOCTh MAaTEMATUUYECKUX 3alHCel,
yTOOBI MOMy4YuIach (GopMyJIHpOBKA OMpeneaeHuss HeonpeaenenHoro uarerpana. (Hampumep, I, 111, IV,
II).
Ecmu ¢pynknus F(x) — bynknun f(x) Ha mpomexxkyTke X, To MHOKecTBO pyHkImit F(x)+C, rne C —
MPOU3BOJIbHASA MTOCTOSHHAS, HA3bIBACTCS oT ¢pyHKIUH f(X) HA STOM IPOMEXKYTKE H 0003HAYACTCS

CHUMBOJIOM _[ f(x)dx . Ilpu sTom f(X) Ha3BIBaETCS , f(x)dx Ha3bIBaeTCs

I. mogpIHTETpaNTEHON (yHKIHEH
I1. mepBoOOpazHas
III. moaBIHTErpAIbHBIM BBIPAKEHUEM
IV. HeonpeeneHHBIM HHTETPATIOM
3.11 3anummure BEpHYIO IMOCIEIOBATEIbHOCTh ACHCTBUN, KOTOPYIO TpeOyeTCsl COBEPLINTH IS

BBIYMCIICHHS UHTErpaia I (x+1)-sin xdx . (Hanmpumep, L, II1, IV, I1.)
1. Beruncauts du v v

II. YcTaHOBUTB, YTO HYXHO B3ATh 3a U, a UTO 32 dv
[II. Onpenenutb, OTHOCUTCS JIM UHTETPAJT K TUITY HHTETPAJIOB, UHTEIPUPYEMBIX IO YaCTAM

IV. Bocnone3oBatbes hopMynoit Iu dv=uv —I vdu , nojcTaBuB BMECTO U, dv, du ¥ v UX 3HAUECHMUSI.

3.12 BcraBbTe BMECTO NPOIYCKOB BEPHYIO IOCIIEIOBAaTEIbHOCTh MATEMAaTHUYECKHUX 3alucei,
9TOOBI MOJTYy4YMIack GOPMYyIUPOBKA OJHOTO M3 CBOMCTB ompeneneHHoro marerpana. (Hampumep, I, 111,

IV, 1I).

Ecnmu m u M — COOTBETCTBEHHO HauMeHbllee M HauOomblnee 3HadeHus pyHkiun f(x) Ha , TO
< <

I. M(b—a)
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1. m(b—a)
1L j £ (x)dx

IV. [a,b]
3.13 3anummure BEpHYIO IMOCIENOBATEIbHOCTh ACHCTBUH, KOTOPYIO TpeOyeTCsl COBEPLIMTH IS

. 1
HAXOXKJCHUS TUIOINAAN (UTYpHI, OTPAaHUYECHHON JTUHHUSIMH, 3a/1aBACMBIMU YPAaBHEHUSIMH: Y = X, y = o

x = 2.
I. [TocTpouTh yKa3aHHBIC JIUHUU B IPSIMOYTOJIHOM IEKapTOBOM CUCTEME KOOPIUHAT.

II. Haiitu @ u b — npenensl MHTETPUPOBAHUS, A 3TOTO ONPENEIUTHh A0CHUCCHI TOUEK MEPECEUECHHUS
YKa3aHHbBIX JTUHUM.

. . 1 .
1. OnpenenuBs, rpaduk Kakoil U3 GyHKIUH Yy = X U Y = ~ JICXKHT BBIIIIE, BOCTIOJB30BATHCS dbopmynoii:

§=[(f(0)-g)d.

IV. Beruucnuth onpeaeneHHblii HHTerpal, moib3ysichk Gpopmynoit Hetorona-Jleitbnuna.

3.14 Huxe chopmynupoBaHbl (HaKkThl O CXOAUMOCTH M PACXOJIUMOCTH YHCIOBBIX psAZoB. BeTaBbTe
BMECTO IPOIYCKOB BEPHYIO IOCIENOBATEIbHOCTh MAaTEMATHUUYECKUX 3alMCEH, UYTOOBI yTBEPKIACHUS
okasanuchk BepupiMu (Hampuwmep, 1, 111, IV, I1.)

Eciu pan Zan , TO .Ecmmn L, TODpAn Zan -
n=l1 n=l
I. pacxoauTcs
1I. CXOOUTCS
ML lima, =0
n—»oo
v. lima, #0
n—»o0

3.15 Huxe chopMynupoBaH MHTETPaIbHBIA MPU3HAK CXOJMMOCTH YHCIOBBIX PsSaoOB. BcraBbTe
BMECTO IIPOITYCKOB BEPHYIO MOCIEI0BATEIPHOCTh MaTeMaTnueckux 3anuceid. (Hampumep, I, 111, IV, I1.)

o0
[Tyctb nau psg z f(n), 4neHbl KOTOPOTO SABISIOTCS 3HAUEHUSMHU HEKOTOpoil ¢pyHkiuu f (X),

n=l1
Ha . Torma, ecmmu cxonutes (pacXomuTCs), TO CXOAMUTCS (PacCXOIIUTCA)
"

L. f:oo f(x)dx

II. Z f(n)
n=1
I11. [1, +0)
IV. MOJIOKUATENBLHON, HEMTPEPBIBHON U HE BO3PACTAIOIIEH

3.16 3anummure MoOCIeI0BaTENbHOCTD AEMCTBUNA, KOTOPYIO HYKHO IPUMEHUTH IPU UCCIEAOBAHUN

1
rapMOHHUYCCKOI'O pAaa Z;;;l ; Ha CXOOAUMOCTDH C ITIOMOIIBIO UHTCTPAJIIBHOTO ITPHU3HAKA CXOJAUMOCTH

=1
1) Crenarb BBIBOJ O PaCXOAMMOCTH Psiia Z—

n=l1

1
2) Beectu B paccmorpenue ¢pyukuuio f(x) = -
+

3) YCTaHOBUTD, YTO UHTErpas | 1 * f(x)dx pacxomures
4) JTokaszatb, uto GyHKIws f(x) ABIAETCS MOJOKUTEIBHOM, HEMTPEPHIBHOM, yObIBaromIeii Ha [1, +00)
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L(;H_l). 3amnumure

3.17 HUccnenyiite Ha aOCOJMIOTHYIO M YCJIOBHYIO CXOAUMOCTH PSI Z

n=l1

BCPHYIO ITOCJICAOBATCIIBHOCTD HeﬁCTBHﬁ, KOTOpas 1Ipu 3TOM OOJI’KHA OBITh OCyIICCTBJICHA.

1)
2)
3)
4)

0
CTCIICHHOI'O ps1a Z

1)
2)
3)
4)

[Ipumenuts Teopemy Jleitbuuna

Crnenatb BBIBOJ, SBJSETCS sl aOCOIIOTHO CXOASIIUMCS MM HET

BriOpaTh mpu3HaKk CXOAMMOCTH PsiJa C MOJOKUTEIbHBIMU YWICHAMH U BOCIIOJIB30BAaThCS UM
CocTaBuTh psAa U3 MOyJIeH YJIEHOB JaHHOTO psiaa

3.18 3anumuTe BepHYIO MOCIEI0BATEILHOCT ACUCTBUN MPU HAXOXKACHUH 00JaCTH CXOAUMOCTH

n

~p. 5n+1 :

HccnenoBaTe cXOIUMOCTH psifia HA KOHIIAX UHTEPBAJia CXOIUMOCTH

3anucaTh UHTEPBAJI CXOJAMMOCTHU psiaa

Haiitu pagnyc cxogumocTu psa

CrnenaTp BBIBOJ O TOM, BXOJST JIM KOHIIBI MHTEPBajIa CXOAUMOCTH B 0071aCTh CXOJUMOCTH psijia

0%z

3.19 Pacnonoxxute nociaeaoBaTeNbHOCTh ACUCTBUN MPU HAXOKICHUM YAaCTHOW IIPOM3BOIHOMN ez

¢ynkumu z = In(3xy — x3).

)

2)

—6x(3xy—x3)—(3y—-3x2)(3y—3x2)

(3xy—x3)?

(3xy-x3)’
3xy—x3

3) (In(Bxy — x*));

2 (

3y—3x2)’
—x3
3xy—x x

5)(3y—3xzy(3xy—x3)—(3y—3x2)(3xy—x3y

6)

(3xy—x3)?

3y—3x2
3xy—x3

3.20 Pacmonoxure MOCIENOBATEIBHOCTh JEHCTBHM TpH HUCCIENOBAaHMM (DYHKIUH JABYX

MEPEMEHHBIX Ha SKCTPEMYM.
1) Berumciisiem 3nauenus 4, B, C

2) BeruncisieM Zy(Xo; Vo)

3) ompenensieM cTallMOHAPHBIE TOUKH

4) HaXO0IMM YaCTHBIEC MMPOU3BOAHBIE (DYHKIIMH EPBOTO U BTOPOTO MOPSIKOB

5) onpeaciisieM, MUHUMYM HIIM MAKCHUMYM UMECTCS B TOYKE SKCTPEMYyMa

6) BBIYHCIIIEM 3HAaYCHUE A

7) onpezensieM HalW4YHe TOYKU SKCTpeMyMa

3.21 Pacnonoxure [IOCIEA0BATEIBHOCTD JNENUCTBUAN npu BBIYUCIICHUU

JI,(x + 2y)dxdy, rne obmacts D orpanudena muHusMu X = 2,y = X, X = 2.

1) Boraucouts fr (x + 2)dy = %foz x?dx
2

35



2) TepeiiTi OT ABOWHOTO UHTETPANA K TIOBTOPHOMY || 02 dx [7 (x + 2)dy
2

3) Iloctpouts obnacts D:x = 2,x = 2y,y = x
502 5, _ 10
4) BeruncauThb Zfo x“dx = .

3.22 Omnpenenuth NOCIENOBATEIBHOCTh JEHUCTBUM MPU HAXOXKICHUM OOLIETO pelIeHUs
muddepenrmansaoro ypasuenns (1 + x2)y’ + 2xy = 3x2.
1

1) v= 1-?|,-x2

x°+C
2) y= 1+x2 )
uv+u (v' + mz) =2 -

1;—x 1+x
' 2xy _ 3x

Dy + 14x2  14x2
SYu=x3+C

3.23 B ypHe HaxozasTcs 3 OenbIX U 5 yepHbIX mapa. M3 He€ Hayraa BoIHUMAIOT (0€3 BO3BpALCHUS)
OJIVH 3a JpyTuM JiBa 1mapa. KakoBa BeposSTHOCTh TOT0, YTO Cpeid HUX OyAeT pOBHO OJMH YEPHBIH mmap?
Pacnionoxxure mnocnenoBaTENbHOCTh IMONYYEHMsS] YHMCEN NPU PEUIEHMM 3aJaud IO IPeIIoKEHHOMY

anroputmy. Beramcngem: 1) P(6); 2) P(w); 3) P(u\6); 4) P(6\w); 5)

P (posro ooun uépnouii wap).

BapuanTsl 0TBETOB:
N

2) 2

3)=

4)=

5)2

3.24 Pacnonioxutre MOCIEAOBAaTENbHOCTh JACWCTBMM IPU TMOCTPOEHUH  HHTEPBAIBHOIO
BapHUaLMOHHOTO Psijia M0 IaHHBIM BBIOOPKH.
1) cocraBienue TaOIUIBI, B KOTOPOW B MEPBOM CTPOKE (POPMHUPYIOTCS TPAHULIBI HHTEPBAJIOB, @ YUCIIO BO
BTOpOH CTPOKE — 3T0 001Ias cyMMa 4acTOThI BCTPEY BCEX UMCEN AUCKPETHOTO psija, MOMaJarolnX B
COOTBETCTBYIOIIMI UHTEPBAII

2) ¢hopMupoBaHHe HIKATbl HHTEPBAJIOB
3) HaxoKJIeHUE BEIUYUHBI HHTEpBala

4) mocTpoeHue AMCKPETHOTO BapUAllMOHHOIO psijia

3.25 YkaxuTe nociae10BaTeIbHOCTh JEHCTBUI MPH NEPEBOE KOMIUIEKCHOTO YHCia U3
anredpandeckoi (POpMbI B TPUTOHOMETPUUECKYIO.

1) noxcraHoBKa p U @ B popmyiy
2) HaXOX/A€HUS TJIaBHOTO 3HAUEHHsI apryMeHTa
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3) BBIYHCIICHHE MOJYJISl KOMILJICKCHOTO YMCIia
4) BBIYKCIICHUE Sin ¢ U COS @

5) onpeneneHre 3HAYCHUIA IEHCTBUTEIIBHON U MHUMOM YacTen

4, BOHpOCBI Ha YCTaAHOBJICHUC COOTBCTCTBUA.

4.1 JMausl uucinoBbie mpoMmMekyTku A=[3;5) u B =[0; 3]. Bsmonnurs orepary  HaJ
MHOYKECTBAMH M YCTaHOBHUTH COOTBETCTBHE.

1)ANB a) [0;5)
2) AUB 0)0

B) (3;5)
3) A\B r) [3;5)
4) B\A n) {3}

4.2 YCcTaHOBUTH COOTBETCTBHE MCXKAY HnpeacjiaMu U HCONPCACICHHOCTAMU, O6H8.py>K€HHBIMI/I B
KaXXJ10M M3 HUX

. X . 0
5) jlcl_rg (1-x)-tg (?) a) HeoNpeIeNEHHOCTh (6)

. 2x*42x%+48
6) lim

. 0
= e T 0) HeonpeAeIEHHOCTh (—)
X—o0 3x34+5x2-10 0

. 2.9 B) HeonpeneneHHocTs (1%

7) lim —Zx ) pen (1%)
x—3 x“—2x-3

r) HeonpeaeneéHuocts (0 - 00)

3—4x

. 2x+1

8) lim ( )
x—oo \2x—1

1) HEONpeaenEHHOCTH (00 + 0)

4.3 YcTaHOBUTH COOTBETCTBHE MEXKAY I'padUyecKUM U aHATTUTHYECKUM 33JaHUAMU (DYHKIUH.

1
) _;I.-’I“I ) y 2x
/“ a -
ﬂ/ x 5 v =(0,5)"
2)
¥y B) ¥ =log, x
AN r y=loggysx
1
m y=x’
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3)

F
I
-
G'l x
4)
J_.rl
"-..___ .
( x

4.4 Tlonb3yscek Tpadukamu GyHKIUHA, UCCIETyHTE BOIPOC O HENPEPHIBHOCTH (PYHKIIUHU B TOUKE X

M IIO0CTAaBbTC B COOTBCTCTBHC KaX(HOﬁ YKaBaHHOﬁ TOYKE Xy €€ XapaKTCPUCTHKY.

l) A
y
Al
B{-—
—
0 x
2) A y

><V

a) Xo — TOYKa HEMPEPBHIBHOCTH (PYHKIIHH

0) X — TOYKa YCTpaHUMOTO pa3peiBa 1ro poaa

B) Xo — TOUYKa HEyCTPAaHUMOTIO pa3pbsiBa 1ro pona

T) Xy — TOYKa pa3phiBa 2ro poaa
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4)

W

0

X0

X

4.5 YcTaHOBUTH COOTBETCTBHE Mexay pyHKuueil y = f(x) u cnocoboM HaX0XICHHS €€ MepBOi

IIPOU3BOJHOMN Y .

1)y = sin(Inx)

Dy=x-tgx
3)y = (log, x)«°°*
4)y = 5*%

1) norapudmuueckoe nuddepeHnupoBanme
2) Tabnu4Hasi MPOU3BOIHAS

3) mpou3BogHAs HESIBHO 3alaHHON QyHKIMNU
4) npou3Bo/IHAs MPOU3BEICHUS

5) mpou3BOHAS CIOXKHON HYHKIIUH

4.6 YcTaHOBUTH COOTBETCTBHE Mexay pyHKuueil y = f(x) u cmocodboM HaX0oXICHHS €€ MepBOi

IIPOU3BOJHOMN Y .

Dy =Vx
2)y = (Igx)*

3)y =(5x+2)-cosx
4y = e

1) norapudmuueckoe nuddepeHnupoBanmue
2) Tabnu4Hast MPOU3BOIHAS

3) mpou3BoHAs HESIBHO 3alaHHON QyHKIMNU
4) npou3Bo/IHAs MPOU3BEICHUS

5) mpou3BOHAS CIOXKHON HYHKIIUH

4.7 YcTaHOBUTH COOT
MIPOU3BOTHON 3TUX (YHKIIUHA

BETCTBHE MEXIy Tpadukamu (YHKIMA W 3HAKaMH TMEPBOH M BTOpOU

1)

¥ a) y'>0,y">0
GV iy 6) ¥’ <0,"<0
2) By ¥y >0,y"<0
|\
> <0,1">0
a‘fv ny <0,y
3)
g
I
>
7l x
4)
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4.8 Ha pucynke n3o0paxkeH rpaguk (QyHKIIUU U KacaTelIbHBIC K HEMY, MPOBEACHHBIE B TOYKAaX C
abciuccamu A, B, C, D. TlocTaBpTe B COOTBETCTBHE KaXKIOH TOYKE 3HAUYCHUE €€ MPOU3BOIHON B ITOH

TOYKE.
C \D' fx
) A a)—4
2) 0)3
3) C B) — 0,5
4) D r) 0,7
4.9 YcTaHoBUTE COOTBETCTBHE MEXIy (QYHKIHMSIMH, 3allMCAaHHBIMH B JIEBOM KOJOHKE, W HX
1epBOOOPa3HBIMHU B ITPABOH KOJIOHKE
2
1) — r
) 32 a) 4
2) 6) In|x| + x’
2 |
3) 3x2 B) — +2
1 X
4) —+2x 1
) x r) ——
X
o x°
4.10 YcraHOBHTE COOTBETCTBUE MEKY MHTErpajlaMH U UX 3HAUYECHUSIMU
dx 1, la+x
1) a) —In +c
J. a’-x° ) 2a |a—x

1
0) —arctg£+c

dx
2 er

a a
dx . X

3) I— B) arcsin—+c
a’-x’ a
X

4) I dx r) arctg—+c
a’+x° a

) ln‘x +Vx ta’

+c
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4.11 YcraHoBUTE COOTBETCTBHE MCKAY HCONPCACICHHBIMU MHTCIrpajlaMHU, 3allUCAHHBIMHA B JIeBOI
KOJIOHKC, U paBHBIMHU UM BBIPAKCHUSIMU B HpaBOﬁ KOJIOHKC

1) | Af (x)dx a) | fdxt|gdx
J. 6) J}(X) I
2) [(f+g)dx ) A[ f(x)dx
r) F(x)+C
3) q f (x)dxy ) f(x)dx
4) j dF (x)

4.12 YcTaHOBHTE COOTBETCTBHE MCXKAY HCONPCIACICHHBIMU HHTCIrpajlaMHd U 3aMCHAMHU, KOTOPLIC
uenec006pa3Ho MNPUMCHUTH JJIS BEIYUCIICHUS MHTCTPAJIOB

1) J‘sin3x‘coszxdx a) L=1gXx
0) I=cigx
[tax B) f =sInx
2) [YS—ax r) t =COSX
CoS X 5
n) t=coS" x

3) J.sin4 X-cosxdx

sin’ x

4 [SE g

4.13 YcraHOBHUTE COOTBETCTBUE MEXKY MHTEIPAJIOM U CIIOCOOOM €ro pelIeHHUsL.

1) f ax a) HCIIOJIB30BaHUC MMOYJICHHOTO ACJIICHUA

x-In5x
2 [ Do 9 sz s s
3) [ 5%dx o
4) [ 2 dx [ fllorb)atx =—[ f(e)ar

') HEIOCPEACTBEHHOE MHTEIPUPOBAHUE
J1) METOJ1 MHTETPUPOBAHUS 110 YACTSIM

4.14 VYcTaHOBHTH COOTBETCTBHE MCXKAY YHUCIIOBBIMU psaaMHd U IPU3HAKAMH CXOJHUMOCTH,
KOTOPELIC uenecoo6pa3H0 IMPUMCHATH OJI UCCICIOBAHUSA BOIIPOCA 00 ux CXOJUMOCTH

1) i 27; +1 a) MPU3HAK CpaBHEHUI
n=l1 n
w ’ 0) HeOOXOAMMBIH MPU3HAK CXOTUMOCTH
2) 2= i
o+l B) paauKaibHbIN mpu3Hak Komm
S n—3
3) HZ::; (n+2)! r) npu3Hak Jlamambepa
2
2 2Y' 1) Teopema JleliOHmIa
4) Z(l + —j
n=1 n

4.15 YcTaHOBUTH COOTBETCTBHE MCXKAY CTCIICHHBIMU pAlaMU U 001aCcTIMHU BX CXOONMOCTH
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i a) (-00;00)
1)Zx"-n!
n=1 0) {0}
00 xn
2) 2 B)[-1, 1]
n=1 F2
SES r) (-1, 1)
3 _
)2
o, m[-1, 1)
X
4) 3
n=1 N
4.16 YCTaHOBUTH COOTBETCTBUE MEXAY (DYHKITUSIMHU U UX PA3JI0KEHUEM B CTETICHHOU P
3 5 2n+l1
D In(i+x) a) x— 4 (-1
3 5 2n+1
1 X x3 xs x2n+1
) —— 6) ———+——...+(-1) ——+
) 1-x TRETRRY ( (2n+1)!
B) [+x+x"+x° +...
3 e’ 2 3 L
r)x—%+%—...+(—l)ﬂl-x—+...
4) arctg x . ; "
X X X
nl+—+—+—+...+—+...
120 3! n!

4.17 BbluMCIUTE 3HAYEHMS YACTHBIX IPOM3BOAHBIX (yHKIMHM z = 4x% —xy> + 5y B Touke
My(1; —1) 1 ycTaHOBHTE COOTBETCTBHE.

0z _
1) — a)—3
i 6) 8
2) & B) 2
oyly
0 1") 6
9%z 9
69262 MO e) 1
4) 9z
doy? Mo
0%z
) dxdy Mo

4.18 BplumcnuTe 3HAYEHUsS YACTHBIX MPOM3BOAHBIX (yHKIMH 2z = 5x3 — 3xy? — 2y B Touke
M,y(1; 2) u ycTaHOBHTE COOTBETCTBHE.
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H&Z 2) 30
9xlpm, 0)—14
2) % B) —12
971m, r)—6
2% n) 4
0x2 M,
2 e)3
4) 97z
doy? Mo
0%z
5) dxdy M,
4.19 Y cTaHOBUTH COOTBETCTBHUE npu nepexone

oT

I of (x, y)dxdy k mOBTOpHOMY HHTETpally ¥ pacCTaBUTh IPEIeIbl HHTETPUPOBAHMUs, eclii D orpanuueHa

JIMHUAMMU

a)x=1y=2,x+y=6
2
6)y=",y=8
B)y =2x%y =Vx
r) xkoHTypoM TpeyronpbHuka ABC, tme A(1;2),
B(3;6), C(3:0)
n) x% +y? = 4x

Dy dx [ £, y)dy
2) [ldx L5 Fxy)dy
3) J; dx ;7 f (e, y)dy
4) f} dx [} f G, y)dy

5) ., dx [Z f(x,y)dy

4.20 YcTaHoBUTH COOTBETCTBHUE

npu nepexone oT

K ITIOBTOPHOMY UHTCI'pAIy H PACCTABUTDL IIPCACJIbI HHTCITPHUPOBAHUA, CCIINU D OrpaHn4cHa JUHUAMU

I, f G y)dxdy

ayx=1y=2,x+y=6

2

6)y=">,y=8

B)y = 2x%,y =Vx

r) koHtypoMm TtpeyronbHuka ABC, roe A(1;2),
B(3;6), C(3;0)

1) x% + yz = 4x

D dx JN e f G y)dy
2) fdx [ G y)dy
3) J; dx [} f(x,y)dy
4) [ dx [ f (e y)dy

5) ", dx [Z f(x,y)dy

4.21 YcraHOBHUTE COOTBETCTBUE MEXIY MU epeHIINalbHBIM YPAaBHEHHEM U €r0 PEHICHHEM.

Dy"+y —6y=0
2)y"—10y"'+29y =0
3)y"—10y'+25y=0
4)y"+25y=0

a)y = e*™(C; - cos(Bx) + C, - sin(fx))
6) y = e**(C; + Cyx)

B) ¥y = C; - cos(fx) + C, - sin(Bx)

ry =C;-ef¥ + ¢, - eke*

I[)y=C1'ek1x+C2

4.22 YcraHOBHUTE COOTBETCTBUE MEXIY (popMyIaMH U3 TEOPHH BEPOSITHOCTEH U X Ha3BAaHUSIMHU.

HP@A) ==
2)P(A) +P(A) + -+ P4 =1

3) P(A) = P(By) - P(A\B;) + +P(B;) - P(A\B) + - +

+P(By) - P(A\By)

a) hopMyIa MoJHONW BEPOSTHOCTH
0) opmyia ki1accuuecKoi BEpOSTHOCTH
B) popmyina Baiieca

r) ¢opMyna BEpPOATHOCTH  ITOJTHOM
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P(B)P(A\B)

4) P(B)\A) = 22T

IpyIIbl COOBITHIM
1) dopmyna beprymmm

4.23 YcTaHOBUTH COOTBETCTBUE MEXKIY CITYYalHON BETUYMHON U 3aKOHOM pacIpeiesICHHUs.

1) Touka C penut orpe3ok AB B oTHomeHun 2:1.
Haynauy nHa otpe3ok AB Opocatorcs 4 TOUKH.

CriyvaiiHass BenmuuMHAa & — YHCIO  TOUYEK,
nonaBiux Ha oTpe3ok AC
2) Cnyvaitmas BenuumHa & —  omuOKa

U3MEPUTENIBHOTO Npubopa JIMHBI HEKOTOPOIo
U3eus

a) bunoMuanbHOE pacmpezeneHue AUCKPETHOM
CIIy4alHOM BEITMYHUHBI
06) Pacnpenencaue
CIIy4alHOU BEJIMYHUHBI
B) HopMmanpHoe (rayccoBcKoe€) pacmpeeicHue
HEIPEPBIBHON CIIy4aliHON BEJITUYUHBI

r) ['eomeTrpudeckoe pacrpenenaeHue JUCKPETHOM

[Iyaccona pmuckpeTHOM

3) 400 wu3gmenuit  OPOXOAAT  KOHTPOJb. | CIy4alHOH BEINYMHBI

BeposiTHOCT TOrO, 4TO H3Aenue OpakoBaHO, | 1) [Toka3arenbHOE (9KCTIOHEHLINAJIBHOE)
paBHa 0,001. CnyuaiiHasg BenuuuMHa & — 4YMCIIO | pacHpelesieHue  HENpEpbIBHOM  ciydailHOM
OpaKOBaHHBIX M3AEIHH BEJIMYMHBI
4) BeposrHocts mnomnamanus B uenb  0,l.
CiyvaiiHas BelMYMHA & — YHCIIO BBICTPEIIOB JI0
TIEPBOTO MONaIaHUs

4.24 Jlna BapuauwonHoro psma 3, 4, 5, 9, 10, 10, 12, 12, 12 BBYKUCIECHBI YHCIOBBIE

XapPAKTCPUCTHUKH. YcTaHoBUTE COOTBETCTBHE MCKAY MX HA3BAHUAMHA U 3HAYCHUSIMMU.

1) 10 a) Moja
2)9 0) MmeauaHa
3)8 3 B) cpeiHee apupMeTHIECKOe
9
412 I) qucnepcus
1) pa3max
4.25 VYcTaHOBUTH COOTBETCTBUE JEHCTBUM C KOMIUIEKCHBIMU YHCIaAMH Z| = 5-3i u
Z, =241,
1z -z a) 16 — 30i
) aE 6)7 — 2i
‘i B) 1,4 — 2,2i
2, )13 —i
2 3
5 n) 16 + 30i
3) Z,
4z, +2z,

IIIkaja OUEHHWBAHMSA Pe3yJbTATOB TECTHPOBAHMSA: B COOTBETCTBUM C JACHCTBYHOLIEH B
YHUBEPCUTETE OAJUIBHO-PEUTUHIOBON CHUCTEMOI OLIEHMBAaHUE PE3YJbTAaTOB IIPOMEXYTOUHOM aTTeCTAlluU
oOyuatomuxcsi ocymecTBisercss B pamkax 100-0amiapbHON MIKadbl, MPH 3TOM MaKCHMaJbHBIA Oayia mo
MPOMEKYTOUYHOM aTTEeCTallMUd OOYYaIOUMXCs MO OYHOW ¢opme oOyudeHHs cocTaBiseT 36 Oamos, 1O
OYHO-3209HON U 3204HOM popmam o0yueHus — 60 6aytoB (ycraHoBieHO nojoxkenuem 11 02.016).

MakcuManbHbpli  Oalsl 32  TECTUPOBAHUE IMIPEJCTABISIET COOOHM pa3HOCTb JABYX UYHCEN:
MaKCHMaJbHOTO Oaliia Mo MPOMEXYTOUHOM aTTecTanuu Ais naHHOM dopmbl obydenus (36 unu 60) u
MaKCUMAaJIbHOTO 0asija 3a pelieHre KOMIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a1a4 (6).

bamn, momydeHHbI o0ydaronuMmcs 3a TECTHPOBAaHUE, CYMMHUPYETCS ¢ OalljloM, BBICTaBJICHHBIM
€My 3a pellieHne KOMIIETEHTHOCTHO-OPUEHTUPOBAHHON 3a/1auH.

OO6muit 6amin Mo NPOMEKYTOYHOM aTTECTallMM CyMMHpYyeTcsl ¢ OaijiaMH, IOJIyYeHHBIMU
o0y4aroluMcs 10 pe3ysbTaTaM TeKYIIero KOHTPOJIS yCIIeBAeMOCTH B T€UEHUE CEMECTpa; CyMMa 0aslioB
MEePEBOAUTCS B OLICHKY O 5-0ayIbHOM 1IKaie (JUIs 9K3aMeHa) CIeAYIOINM 00pa3oM:

CootserctBue 100-0annpHOil 1 5-0anibHOM KA
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Cymma 6annos no 100-o6annvroti wikane Oyenka no 5-06annbHoOU WKaje
10085 OTJINYHO
84—70 XOPOIIO
69-50 YJOBJIETBOPUTEIBHO
49 u meHee HEYJIOBJIETBOPUTEIIHHO

Kpumepuu oyenueanus pe3yiomamoe mecmuposanus:
Kaxnpiii Bompoc (3amaHue) B TeCTOBOM (opMme OLEHHBAETCS MO JUXOTOMHUYECKOH IIKaje:
BBIITOJIHEHO — 2 0aJj1j1a, He BeInoiaHeHo — () 0aJ1j10B.

2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/JA9YH

Komnemenmunocmno-opuenmuposaunas 3aoaua Nl

CocraBuTh (PyHKIMIO MPHOBUTH U MOCTPOHUTH €€ TpaduK, €ClId M3BECTHO, YTO (PUKCHPOBAHHBIC
U3JCPAKKU IPOU3BOJCTBA MPOIYKIMH cOCTaBIAOT 10 ThIC. pyO. B Mecsl], epeMeHHble u3iepKku — 30
pyO. 3a enMHHUIlY IPOAYKLUH, a BbIpy4Ka paBHa 50 py0. 3a eIMHUILYy TPOTYKIUH.

Komnemenmnocmuo-opuenmuposannas 3aoava Ne2

3aKoHBI CIIpoca W MPEIJIOKEHUS HAa HEKOTOPHIN TOBAp OMNpENeNsoTcs ypaBHeHUusmMu D = 12 —
20usS =0+ 3.

a) HaifTi TOuKy ppIHOYHOTO PAaBHOBECHSI.

0) Haiitu Touky paBHOBeCHsI TOCJI€ BBEJIEHUS Hajlora, paBHOrO 3 JEH. €1. Ha eIAUHHILY
npoayknuu. ONpeaenuTh YBeTUUCHUE IICHBl U YMEHBIIICHHE PaBHOBECHOTO 00bEMa npoaaxk. [locunrars
JIOXOJ TOCYIapCTBa MOCJI€ BBEACHUS ATOTO HAJIOTA.

Komnemenmnocmmno-opuenmuposannas 3adaua Ne3

3aKOHBI CIpoca U MPEAJIOKEHUST HAa HEKOTOPBINA TOBAp OINpeNeNstoTcs ypaBHeHusmu D = 12 —
2QusS=Q+3.

a) Kakas cyOcuaus npuBea€T K yBelnMUeHUI0 00bEMA MPoaX Ha 2 €IMHULBI?

6) BBoauTcs nponopiuonaibHbIi Hanor, paBHbId 20%. HaliTi HOBYIO TOUKY paBHOBECHUS B JOXO]I
MPaBUTEIHCTBA.

Komnemenmnocmuno-opuenmuposannas 3aoaua Ne4

B npomiom roxy cpenHss 1ieHa JaHHOTO ToBapa Obula 15  JEeHEXHBIX €AMHUI], a B HACTOSIIEM
rogy — 18 nenexxnbix eaunun. Haiitu 3aBucumocts P = f(n) uensl ToBapa P or HoMmepa ronma n mpu
YCIOBMHM, YTO TEHAEHLUS pOCTa COXPAaHUTHCA, TO €CTh IIeHa OyAeT yBEIMYMBATHCS HAa OJHO U TO XK€
grci0. CoCTaBUTh MPOTHO3 CPEIHEH IIEHBI HA TPH r'oJia BIIEpE.

Komnemenmnocmuno-opuenmuposannas 3aoaua Nes

[lena 3a enuHUIly TOBapa 3aBHUCHUT OT 00bEMa 3aKa3a U OMpeesieTcs CiaeIyouM 00pa3oM.

1. Ecnn 00BbéM 3aka3a He npesblmaeT 4 000 exuHul ToBapa, TO 1ieHa €AMHULIBI ToBapa pasHa 300
pyOuei.

2. Ecnu 006béM 3aka3a npesbimaet 4 000 equHuL ToBapa, TO Ha KAKAYI0 €AUHUIYY TOBapa OT LIEHbI
300 py6mneit mpemoctasisiercs ckuaka B pasmepe X ~4000 pyGrreit, riae x — KOIMUIECTBO €IMHHIL TOBAPA B

50

3aKase.

Onpenenuth HaHOOBIIYIO BEIPYUKY B pyO., KOTOPYIO CMOXKET MONy4UuTh (hrupMa (00bEM 3aka3a He
MoxeT npeBbimaTth 16 000 equaul ToBapa). OTBET 3anucaTh B BHJIE: R(xO ) =R,
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Komnemenmuocmno-opuenmuposannas 3aoada Ne6

[lena 3a enuHMIlY TOBapa 3aBUCUT OT 00bEMa 3aKa3a U ONPEAEIsAeTCs CAEAYIOMUM 00pa3oM.

1. Ecniu 00B€M 3akasa He npebimaeT 3 000 equHUIl TOBapa, TO IIEHA AMHUITLI ToBapa paBHa 200
pyOei.

2. Ecnu 06béM 3aka3a npesbimaet 3 000 equHUI] TOBapa, TO Ha KAKAYI0 €IUHUIY TOBapa OT LIEHbI
200 py6neii npenocrapnsercs ckuaka B pasmepe ¥~ 3000 pyGreii, rae x — konuuecTBo eMHEMI TOBApa B

100

3aKase.

Onpenenutsh HaHOOBIIYIO BEIPYUKY B pyO., KOTOPYIO CMOXKET MONy4UTh (hrupma (00bEM 3aka3a He
MoxeT npebimath 13 000 equau ToBapa). OTBET 3anucaTh B BHJIE: R(xo ) =R,

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne7
3aBucumocts kommuectsa O (B wr., 0 < O <30000) KyrieHHOro y GupMsl TOBapa Ot leHbl P

(B py0. 3a wt.) BeIpakaercs popmynoit O =30 000 — P . 3arparsl Ha npou3BoacTBo () eaUHUI] TOBapa
cocrasisior 50000 + 3 000000 py6. Kpome 3arpar Ha mpou3BOACTBO, pupMa TODKHA IUIATUTH HAJIOT t
pyo. (O <t<15 000) C KaXJ0W MpOW3BeNEHHOHN eNMHHUIBI ToBapa. TakuMm o00pazoM, mpuUObLTL (GUPMBI
cocrasimsier PO —50000 —3 000000 —¢Q py6., a obmas cyMMa HaJOroB, COOpaHHBIX TOCYIapCTBOM,

pasua Q) pyo.
®dupMa TPOU3BOIUT TAKOE KOJIMYECTBO TOBapa, MpH KOTOPOM €€ MpuObUIh MakcuManbHa. [Ipu
KakoM 3HaueHuu t (B py0.) o0Imas cymma HaJIOTOB, COOPaHHBIX TOCYAapCTBOM, OyIeT MaKCUMaTbHOM?

Komnemenmunocmno-opuenmuposannas 3aoaua No8

[Ipeanpusitue BBITyCKaeT U peaqu3yeT Mpoaykuuio B o0béme Q en. U3BecTHbl (QyHKIUS 3aTpar
C(Q)=192-0Q3+432-Q2+288-Q+15 wu ¢yukuus uensl npoaykuuu P(Q) = —1,44-Q +
89,28. Tpebyercs onpeaeauTh MAKCUMAIbHYIO TPUOBLIL TIPEATPUSTHS.

Komnemenmunocmno-opuenmuposannas 3aoaqa No9

[Ipennpustue BeIIyCKaeT U peaau3yeT NpoaykKuuo B o0bémMe O exn. M3BecTHs! QyHKLHMA 3aTpaT
C(Q)=192-0Q%+432-Q°+288-Q+15 wu ¢yukuus uensl npoaykuuu P(Q) = —1,44-Q +
89,28. Tpebyercs onpenenuTb 00BEM NPOAYKIMHU U IIEHY, COOTBETCTBYIOIINE MaKCUMAIbHON IPUOBLIN.

Komnemenmnocmno-opuenmuposannas saoaua Nel()

[TpenmpusTe BBHITyCKAeT M pealu3yeT MpoayKuuio B 00béMe O en. M3BecTHbI QyHKIUS 3aTpaT
C(Q)=192-Q3+432-0°+288-Q+15 wu ¢ynkuus nensl npoaykuuu P(Q) = —1,44-Q +
89,28. TpeOyercst onpeaenuTs CpeIHUE U NPEIENIbHBIE 3aTpaTbl, COOTBETCTBYIOIINE MaKCHUMalIbHOU
MPUOBLIH.

Komnemenmunocmno-opuenmuposannas 3aoaua Nel |

[Ipennpustue BeIIyCKaeT U peaau3yeT NpoaykKuuo B o0béMe O en. U3BecTHsl QyHKLMA 3aTpaT
C(Q)=192-0Q3+432-Q0°+288-Q+15 wu ¢yukuus uensl npoaykuuu P(Q) = —1,44-Q +
89,28. TpeOyercst ompenenuTb y4YacTKH pOCTa W YyObIBaHUS MNPUOBIIM INPU H3MEHEHUU 00bEMa
BBIIyCKaeMO# MPOAYKIMHU OT 2 10 5 ef.

Komnemenmunocmno-opuenmuposannas 3aoada Nel?2

[IpeanpusiTue BBITyCKaeT U peaau3yeT Mpoaykuuio B o0béme QO en. U3BecTHbl QyHKIUS 3aTpar
C(Q)=192-0Q3+432-Q°+288-Q+15 wu ¢yukuus uensl npoaykuuu P(Q) = —1,44-Q +
89,28. Tpebyercs onpenenuTh HaMMEHbIIee 3HAYEHHUE 3aTpaT MPU W3MEHEHHU 00bEMa BBHIMTYCKaeMOM
MPOAYKIMH OT 2 110 5 €.
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Komnemenmunocmno-opuenmuposannas 3aoada Nel3
[TIo maHHBIM HCCHEAOBAaHUN B pacupeieeHun J10X0I0B OJHOM U3 CTpaH, KpuBas JlopeHiia Moxer

3 5
OBITH OMMCAHA YPaBHCHMEM Y = —— — -, IJI¢ X — J0Js HACEICHHMS, Y — OIS JOXOJOB HACCICHHS.
Boruuciute ko3¢ dunuent JOKUHHM, OUEHUTH pacmpeneneHue go0xonoB 40% nHanboiee HU3KO

OIIaYMBacMOI'O HACCICHM .

Komnemenmunocmno-opuenmuposannas 3aoaua Nol4

W3 crarucTudeckuxX J@HHBIX W3BECTHO, 4TO JUIS pPACCMATPUBAEMOTO pETHOHA YHCIIO
HOBOPOKJCHHBIX M YUCIIO YMEPIIUX 32 €AMHUILY BPEMEHH MPOMOPIIHOHATbHBI YUCIEHHOCTH HACEICHHUS C
Kod(p(UIMEeHTaMH  TIPOTOPIIMOHATHFHOCTH COOTBETCTBEHHO ki u k,. HaliTu 3akoH W3MEHEHHS
YHCIIEHHOCTH HACEJICHUs C TeUeHHUEM BpeMeHH (OMucaTh IpoTeKaHue AeMOorpaduiyeckoro mpouecca).

Komnemenmunocmno-opuenmuposannas 3aoaua Nel5
Haiitu Bpipakenue o0béma peanuzoBaHHON mponykumu @ = Q(t) m ero 3HavyeHue mpu t = 2,
€CJIM M3BECTHO, YTO TMPOAYKIUSA MPOAaETCss Ha KOHKYpeHTHOM phiHke mo nene P(Q) = 3 — 2Q, Hopma

aKcesepanun % = 1,5, nopma unsectunmii m = 0,6, P(0) = 1.

[MosicHeHuWe: MOMYYEHHBIH Ha MOMEHT BpeMeHu ¢ goxox coctaBur R(Q) = Q- P(Q), yacth
koroporo, paBHas [(t) = m-P(Q) - Q, uHBeCTUPYETCS B MPOU3BOJCTBO NPH HOPME MHBECTHIUH m. B
pe3yabpTaTe pacHIMpeHHs TPOU3BOACTBA (IpeArojaraercss TMOJIHAs —peaju3alus MPOU3BOJUMOMN
MPOAYKIMH) OyAeT MOJydYeH MPHUPOCT A0X0Ja, YaCTh KOTOPOTO OMATh MHBECTUPYETCS IS PACIIUPEHHS
BBIMTYCKa MPOAYKIMU. DTO MPHUBEIET K POCTY CKOPOCTH BBHINyCKa (aKceliepanuu), MPUYEM CKOPOCTh

BBIITYCKA TIPONOPIHOHANBHA YBETHYCHHIO HHBECTHIMI ¢ KOO(Q(UIIMEHTOM IIPOIOPLHOHANbHOCTH [, T.e.
Q'(t) =1-1I(t), rae I”! — nopma akceneparum.

Komnemenmunocmno-opuenmuposannas 3aoaua Nel6

[ToTpebutens uMeeT BO3MOKHOCTh OTPAaTUTh CyMMy B pasmepe 1000 neH. en. Ha nmpuoOpereHue
X eIMHHUI[ TIEPBOTO TOBapa M y SIMHHI[ BTOPOTO ToBapa. 3amanbl (yHKims moie3Hoctd u(x,y) = 0,5 -
In(x—2)+2In(y—1) wuuenst P; =0,2 u P, = 4 3a equnuiy toBapoB. ONpeaeanTs KOINIECCTBO
€IMHUIL] TOBApOB, NPU KOTOPBIX MOJE3HOCTh 1JI MOTpeOUTENs OyAeT HauOOIbIIEH.

Komnemenmnocmno-opuenmuposannas 3aoaua Nel7
BbI4MCIUTh Ha CKOJNIBKO MPOIEHTOB MPUOIMKEHHO U3MEHUTCS CIIPOC, OMHCHIBAEMBIH (YyHKIUEH

[ 2
-V n+P o
D=e¢ , Tae M —uuMcio TpousBomuTeneil Tosapa, [ —IeHa TOBapa, €COM UMCIIO
IIpou3BOaUTENEN ToBapa yMmeHpmMTCa Ha 1%, a meHa Bo3pactér Ha 1%. Ha peiHke umeercs 7
IIPOU3BOUTEIIEH, IIEHA TOBapa COCTABIAET 3 €.

Komnemenmunocmno-opuenmuposannas 3aoaua Nel8
Jannsie o pocte unaekca Jloy-/I>koHca u pocte 1eHbl akiui (yci. €/1.) IpUBeICHbI B TA0JIHIIE:

X 2,0 2,5 3,0 3,1 3,5 3,7 4,3

y (ycn. en.) 4,3 4.6 4,7 4,7 4,9 5,1 4,6

MeTonoM HaMMEHbBLIMX KBaApaTOB HAWTH 3aBUCUMOCTb BUAA Y = ax + b MeXIy pOCTOM ILIEHBI
aKLUUN y U POCTOM HMHJEKCA X. BBIUNCINTD pOCT LIEHBI aKLIUK IPU POCTE UHAEKCA, PABHOM 2,6.

Komnemenmnocmno-opuenmuposannas 3aoaua Nel9

KoomnepaTuB OTKpHIBaeT JIMHUIO 1O MPOU3BOJCTBY KECTSIHBIX KOHCEPBHBIX 0aHOK oOBemoM 0,25
JUTpa U Mocienyromeil pacacoBKM B HUX KOHCEPBHPOBAHHOTO Topoml-ka. B kauecTBe mHKeHepa-
HSKOHOMHCTA paccuMTaiiTe Takue paJuyC OCHOBAHHUS X U BBICOTY y KOHCEpBHOW OaHKM, YTOOBI Ha ee
M3rOTOBJIEHKE TOTPeOOBATOCh MUHUMYM MaTepuana. Hamomuum, uto 1 1= 1000 cv’,
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Komnemenmunocmno-opuenmuposannas 3aoaua Ne2(
B Tabnuie npuBeaeHbl NaHHBIE YUCICHHOCTU 3aHSATOTO HACEJICHHS (X, MJIH.) U BaJOBOTO BBIMYyCKa

MPOAYKIHH (), V.€.).
Xi 80 82 83 84 85 86 88 89 90 91

Vi 32 34 35 36 36 37 38 40 39 40

B mpenmonoxeHuu, 4ro MEXIy X M ) CYIIECTBYeT JHMHEIHas 3aBUCHUMOCTb, OIpPEAEITUTH
mapamMeTpsl JIMHEHHOH perpeccun y = kx + b MeTOIOM HaMMEHBHIMX KBaJpaToB. CIPOrHO3MPOBATH

BaJIOBOH BBIMMYCK MPOIYKIIMU B CIIydae, €CIIH 3aHATOe HaceleHue yBenudutcs Ha 10% 1Mo cpaBHEHHIO C
mocyeTHUMH TaHHBIMU (90 MITH.)

Komnemenmunocmno-opuenmuposannas 3aoaua No2 1
ToproBoe mpeAnpusTHe UMEET ceTh, cocTosmyto u3 10 Mara3uHoB, HHGOpPMALHS O ACITETLHOCTU
KOTOPBIX: TOJ0BOM TOBapooOopoT (y, MiH. py6.) M TOpropas IUIOmanb (X, ThIC. M’) HpEICTaBIcHA B
TalIuIe.

Xi 0,24 | 0,41 | 0,55 | 0,58 | 0,78 | 0,94 | 0,98 | 1,21 | 1,28 | 1,32

Vi 19,8 | 38,1 | 41,0 | 43,1 | 56,3 | 68,5 | 75,0 | 89,1 | 91,1 | 91,3

B mpenmonoxeHuu, 4To MEXIYy X M ) CYIIECTBYeT JHMHEIHas 3aBUCHUMOCTb, OIpPEAEITUTH
mapamMeTpsl JHHEHHOH perpeccun y = kx + b MeTon0M HaMMEHbIIMX KBaapaToB. CIPOrHO3MPOBATH

Tro/10BO} TOBapOOGOPOT B CIIyyae, €CIIM TOProBas IIOMAab COCTABUT POBHO 1 THIC. M2,

Komnemenmnocmno-opuenmuposannas 3aoaua Ne22
B Ttabnuue mnpuBeneHbl aHHBIE O pocTe 00beMa BBIPYYKH (), THIC. Y.€.) KOCMETHYECKOM
KOMIIAaHWH B 3aBUCHUMOCTH OT YHCJIa KJITUEHTOB (X).

Xi 900 950 | 1000 | 1040 | 1080 | 1100 | 1120 | 1130 | 1135 | 1140

yirl0 | 992 | 1101 | 1203 | 1289 | 1381 | 1432 | 1478 | 1505 | 1514 | 1530

B mpennonoxkeHun, 4TO MEXIY X M Y CYIIECTBYET KBaJpaTU4YHAS 3aBHCHUMOCTb, OINPEAECIUTH
IapaMeTphl PErpeccuu  y = a, X2+ a;x + a, MCTOIOM HAaWMCHBILINX KBAJPaTOB. Cnporso3upoBarb

00BeM BBIPYYKH, €CJIN YHUCJIO KIIMCHTOB JOCTUTHCT 1150 gemoBek.

Komnemenmunocmno-opuenmuposannas 3aoada No23
B Ttabnuie mnpuBeneHbl NaHHBIE O IMOKAa3aTeNsX KOHKYPEHIHMH (X) W CpPEIHEB3BELICHHBIE IO
94acTOTe YIOMHHAHMSI KOJTMYECTBA ATEHTOB ()).

Xi 09 |091 | 092 | 093 | 094 | 095 | 096 | 0,97 | 0,98 | 0,9

Vi 4,5 4,8 5,3 5,9 6,1 6,4 6,1 54 4,8 4,3

B mnpenmnonoxkeHun, 4TOo MEXAY X MU y CYIIECTBYET KBaApaTWU4HAs 3aBUCHUMOCTb, OIPEIEIUTH
IapamMeTpel perpeccuu y = a, 2 + a,x + a, METOJOM HAaMMEHBUIMX KBaapatoB. CIPOrHO3MPOBATH

KOJIMYCCTBO MAaTCHTOB B CJIy4dac, CCJIM MOKa3aTC/Ib KOHKYPCHIIUU COCTAaBUT 1.

Komnemenmunocmno-opuenmuposannas 3aoada Noe24
Haiitu MmoMeHT nHepuuu kBajgpatHoi wiactunel 0 < x < a, 0 < y < a orHocutensHo ocu Oy.

Komnemenmnocmuno-opuenmuposannas 3aoaua Ne25
Onpenenuth Maccy Kpyriiod IUIacTUHBI paguyca R ¢ LEeHTpoM B Hayalle KOOPAMHAT, €CIU

MOBEPXHOCTHAsI IUIOTHOCTH MaTepuala ractuubl B Touke M (x; y) pasHa p(x,y) = k+/x?% + yZ2.

Komnemenmnocmuno-opuenmuposannas 3aoaua 26
Haiftn Maccy TIacTHHEI, OTPaHHYEHHON KPHBEIMH Y = X2, y = /X, ecii eé IIOTHOCTh paBHA
p(x,y) =x+2y.
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Komnemenmuocmno-opuenmuposannasn 3aoada Ne27
Haiitn 3HaueHme meHsl p(f), TpU KOTOPOM JIOCTUTAETCS PABHOBECHOE COCTOSHHUE pBIHKA,
3aKiIIoualolleecs B paBeHCTBe chpoca d(f) u mpemnoxenus s(f), ecmu d(t)=3p"—p'—2p+18,

s(ty=4p"+p'+3p+3.

Komnemenmnocmuo-opuenmuposannas 3aoaua Ne28
Haiitu noBepuTenbHBIE MHTEpPBAJI IS OLEHKH MAaTEMaTHUECKOTO OXHIAHHS a HOPMAaJIbHOTO
pacmpenenenus ¢ HagexHocteo P = 0,95, 3uas BeiGopounoe cpennee X, =10,2, o6bem BbIGOpKH

n= 16 N TCHEPAJIIBHOC CPEAHCKBAAPATUICCKOC OTKIIOHCHUEC 0 = 4.

Komnemenmnocmno-opuenmuposannas 3aoaua Ne29

B pesynbraTe mpoBepku 10 mpoaaBIoB OAHON M3 TOPTOBBIX TOYEK Topoia ObLIM OOHApy>KEHbI
HEJIOBECHI CO CPEJTHUMH 3HaueHusMU X = 150 T u ucrpapiaeHHOl BEIGOpouHOit mucnepeueit SZ2 = 2500.
B npyroii Todyke HEAOBECH XapaKTEPHU30BAJIUCh COOTBETCTBEHHO y = 125 T wm 532, = 1600 cpenu

BbIOOpKM u3 15 mpomaBuoB. BeisicHuts npu ypoBHe 3HauumoctH « = 0,05, B Kakoi TOYKe
IPEANOYTUTENIbHEE TOKYNaTh MPOILYKIHIO.

Komnemenmunocmno-opuenmuposannas 3aoaua Ne30
Jng nByX ciiydallHbIX BEeIMYMH X, Y MPOBEJIEHA CEpUs WCIHBITAHUWA. Pe3ylnbTaThl MCHIBITAaHUMN

3aIllMCAaHbI B CJICAYIOIYIO KOPPCIALNUOHHYIO Ta6nnuy

N X 0 1 2 3 4 5
I _ 3 I _ _ _
2 I 2 2 — — —
3 _ _ I 4 3 I
4 — — — — 1 2

Beraucanute BHIOOPOYHBIH KO3(GUINEHT JIMHEWHONH KOPPENSIMHA W HMPOBEPHUTH €r0 3HAYHMMOCTh
npu a = 0,05.

IIIkana oOleHMBAHWS  PelIeHHUs] KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHOW  3aJa4yu: B
COOTBETCTBHUHM C [IEHCTBYIOIIEH B YHUBEPCUTETE OalJIbHO-PEUTHUHIOBONW CHUCTEMOW OIICHHBAaHHE
pe3yJIbTAaTOB MPOMEKYTOUHOW aTTECTAllMU OOydarolmuxcs ocymiecTBisieTcss B pamkax 100-OamibHOM
IIKaJbI, P 3TOM MaKCUMaJIbHBIN 0aJUT [0 MPOMEKYTOYHON aTTecTalluy 00ydaromuxcs mo oyHoi popme
o0y4yeHHs cocTaBisieT 36 OanioB, M0 OYHO-3a0YHOU M 3a0uHOU (hopmam oOyueHus — 60 (YCTaHOBJIECHO
nosoxxenuem I1 02.016).

MaxkcruManabHOE KOJIMYECTBO OayuIoB 3a pellleHHE KOMIETEHTHOCTHO-OPUEHTUPOBAHHON 3a1aul —
6 6aoB.

bann, nmosmydeHHbI oOyuaromMMcsl 3a pELICHHE KOMIIETEHTHOCTHO-OPHUEHTHPOBAHHOM 3aJayd,
CyMMHUpYeTcs ¢ 6aJIoM, BBICTABJICHHBIM €MY I10 pe3yibTaTaM TECTHPOBAHUS.

OO0muii 6am1 Mo NPOMEKYTOUHOM aTTECTallMM CyMMHpYETCsl ¢ OaijiamMH, I0Jy4EHHBIMU
o0yJaroluMcs 10 pe3ysbTaTaM TeKYIIero KOHTPOJIS yCIIeBAeMOCTH B T€UEHUE CEMECTpa; CyMMa 0asuioB
MEePEBOAUTCS B OLICHKY O 5-0ayTbHOM 1IKaie (U1l 9K3aMeHa) CIeAYIOIMINM 00pa3oM:

CootserctBue 100-0amipHOi 1 5-0amIbHOM MIKaI

Cymma 6annos no 100-o6annvroti wikane Oyenka no 5-6ann1bHoOU WKAe
10085 OTJINYHO
84—70 XOPOIIO
69-50 YAOBJIETBOPUTEIBHO
49 u meHee HEYJIOBJIETBOPUTEIIHHO
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Kpumepuu oyenuganusn pewienus KomnemeHmHoCMHO-OPUECHIMUPOBAHHOIL 3a0auu:

6-5 0antoB BbICTaBIIAECTCA OOydalOLIEMyCs, €CIIM pEUIeHHE 3aladl JEMOHCTPHUPYET TIIyOoKoe
MMOHMMaHKE O0YYaIOIIMMCS MPEUIOKEHHON MPOOJIEMbl U PA3HOCTOPOHHEE €€ PACCMOTPEHHUE; CBOOOIHO
KOHCTpyupyemasi paboTa MpecTaBiseT co00i JOrHuHOe, ICHOE U MPHU 3TOM KpaTKoe, TOUHOE OMUCAHHE
X0Jla pelieHus 3a1aun (IoCiIeI0BaTeIbHOCTH (MU BBIMOJHEHUS) HEOOXOAUMBIX TPYAOBBIX JACUCTBUI) U
(GbOopMyIIHPOBKY JOKa3aHHOTO, MPAaBUIBLHOTO BBIBOJA (OTBETA); MPHU ITOM OOYYAIOUIUMCS MPEAI0KEHO
HECKOJIbKO BapHMaHTOB pEUICHUs WIM OpPUTMHAIBbHOE, HECTaHJapTHoe pemieHue (Wi Haubosee
sbdexkTuBHOE, WM Haubojiee palMOHAIbHOE, WM ONTHUMAalbHOE, WM E€AMHCTBEHHO IIPAaBHIbHOE
pelieHue); 3aja4a penieHa B yCTaHOBIIEHHOE IIPETo/1aBaTeNieM BpeMs WU C OTIEPEKEHUEM BPEMEHH.

4-3 Gaja BHICTaBIIETCA OOYyYaromIeMycsi, €CIM pelIeHHE 33Jayd JEeMOHCTPHUPYET MOHUMaHUE
oOydJarommMmcsl MpPeJIoKEHHOW MpoOJieMbl; 3ajadya pelleHa THIOBBIM CIOCOOOM B YCTaHOBJIEHHOE
npernojaBaTesieM BpeMsl; UMEIOT MecTo obmue ¢pa3bl U (WIKM) HECYIIECTBEHHBIE HEIOUEThl B OMHCAHUU
X0J1a pelieHus u (Uin) BeIBoJIa (OTBETA).

2-1 6ans1a BhICTaBIsAETCS 00yUalONIeMycCsl, €CJIM pPelleHue 3aauu JeMOHCTPUPYET MOBEPXHOCTHOE
MMOHMMaHHE O0YYaIOIUMCS TPEAIOKEHHOU MPOOJIEMbl; OCYIIECTBIICHA MOMbBITKA MAa0JOHHOTO PEIIeHUs
3aJlauM, HO MPH €€ PeUIeHUH TOIMYIIeHb! OMIMOKH U (UJM) MPEBBIIIEHO YCTaHOBJICHHOE MPENoiaBaTeieM
BpeM.

0 6anJ10B BHICTABIIAETCS OOYyYarOMIEMYCs, €CJIM pEelIeHHE 3aJauu JEMOHCTPUPYET HEMOHUMaHUE
o0ydaromuMcst TIPEeII0KEHHOW TPoOIeMbl, U (WJIH) 3HAYUTEIBHOE MECTO 3aHUMAIOT o0mme ¢pas3sl
rOJIOCJIOBHBIE PacCy>KIeHUS, U (WIK) 3a7jaua He pelIeHa.

50



