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1 OHEHOYHBIE CPEIACTBA JJs1 TEKYWEI'O KOHTPOJIA
YCIIEBAEMOCTHA

1.1 BOITPOCHI H 34JAHUA B TECTOBOH ®OPME

Paszoenvi (memvl):

1 «Bsedenue 6 mamemamuyeckuii ananus. dnemeHmol QYHKYUOHANbHO20 AHATU3AY,
2 «/udpghepenyuanvroe ucuucnenue yHKyuu 0OHOU NEPEMEHHOU»,

3 «HMnmeepanvroe ucuucienue QyHKkyuil 0OHOU NEPeMeHHOLL).

Bapuaum 1 (T 1)

1. Jlausr 1Ba MHOXecTBA A ={a,b,c,d,e, f} 1 B = {b,d,e,m,n,p}. Haittu 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 la,c, f} 5) {b,d,e}

2. YCTaHOBUTb COOTBETCTBHE MEXAY MpeaeraaMd U HEONPEACIICHHOCTIMU,
00OHapy>KCHHBIMH B KQKJIOM W3 HUX

1) lim,_;(1—x)-tg (%)

2x*+2x%2+8

2) lim —
) X0 3x34+5x2-10

2
x2-9
3) lim _
) X3 y2_ox_3

R 0
a) HEONPEIeIEHHOCTh (5)

oo

0) HeonpeneNEHHOCTh (;)

B) HeonpeaeaéHuocts (1)

r) HeonpenenéHHOCTh (0 -+ o)

: 2x+1) 374X
4 limye (35)
1) HeolpeaeIEHHOCTh (00 + o)
. 3x-=7
3. Ipenen lim,._,5 < PaseH
D1 2)0 3) 4) o 50,8

4. TlpousBoaHas PyHKIIUU 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)

5. Ilpoussoanas GyHKIUK y =In*(2x —1) paBHa

1) 5m*(2x-1) 2) 10-In*(2x-1) 3) 10In(2x 1)
2x -1 2x -1
4

4) 10In*(2x -1) 5) Sin*(2x—1)
2x -1

6. YCTaHOBHUTbH COOTBETCTBUE MeX Iy GyHKIueH y = f(X) u crtocoboM HaXx 0K ICHHUS
¢e MepBOi MPOM3BOTHON Y.



1)y = sin(Inx) 1) norapudmuyeckoe nuddepeHnnpoBanue

D)y=x-tgx 2) TabnuyHasi MPOU3BOIHAS
3)y = (log, x)c°s~* 3) npou3BoAHAasI HEABHO 3aJaHHOW (QYHKIIUU
4)y = 5% 4) nmpon3BoHAas IPOU3BEACHUS

5) npou3BoAHAs CIOKHOU PYHKIIUH

7. YKaxuTe, Ha KaKOM pPUCYHKE H300paxEéH rpaduk QyHKIHMH, i KOTOPOH B
KaX101 TOYKe oTpe3ka [a;b] BeimonHstoTes Tpu yenmosus: y > 0,y < 0,y" < 0.

— —»

8. Haiitn Touxy muaumyma Qyakiuu y = (2x + 1)% - (x + 3) + 4.
9. Kakasg u3 yka3aHHBIX HIDKE (QYHKIMHA SIBISETCS MEPBOOOpa3HON (YHKIUH

f(x)=3—8x—%?

DF()=—8+— 2) F(x) = 3x — 4x? + % — 2
%F@)sz—kﬂ—%—6 @F@9=3x—4ﬂ+5
5) F(x) = 3x — 4x? +§— 5

10. Tlyete F(x) =a- cosg +b-x?+c-x — mneppoobpasHas s (QYyHKIHH

f(x) = Sing + x — 8, rpaduk koropoit mnpoxomutr uepe3 Touky M(0;—2). Haiitu

npousBeneHue a - b - c.
11.

3amanue Ha .
IIpaBunbHBIN
YCTaHOBJICHHE BapuaHnTsl 0TBETOB oTBET
10CJIEA0BATEIBHOCTH
Pacnonoxure 1) ucnonpzyem Tabnuily HEOIpeneaEHHbIX
MOCIIEI0BATEILHOCTD UHTETpaJioB
NEUCTBUM IPU 2) wucnonb3dyeM  (opMmyiny — KBajapaTa
BBIYHCIICHUH pasHocTH
HEOIPEIEIEHHOTO 3) noGaBnsem mnocrosiHHyio C B KOHIIE
uHTerpaia [ (4507 3y | ammcH 5
x 4) UCIIOJIb3YEM CBOICTBO
HEOIpENEIEHHOTO UHTErpaaa
J(1(0)+ g = [ f(x)dr+ [ glx)x
5) UCnoIb3yeM MOUWIEHHOE JEJICHUE

12. YcraHOBUTE COOTBETCTBUE MEXKYy HEOMNPENEIEHHBIM MHTErPajoM M CIOCOOOM

CTO0 pCIICHUS.
1) f dx a) HCITIOJIB30BAHHUEC ITOYJICHHOT'O ACIICHHUA

2) [ g;n-ls-xl) sinx dx 0) mozBeeHue 10 3HAK Hupdepenmana

3) [ 5%dx




3+x

il — @ B) UCTIOJB30BaHKE (POPMYJIbI j f(kx + b )dx = —j £(2)

') HEMOCPEACTBEHHOE NHTETPUPOBAHUE
1) METOJ UHTEIPUPOBAHUS IO YACTIM

COS X
13. Heompenen€HHbIil HHTErpall I 5 2smn dx paBeH
\/ X
1) v5=2sinx +C 2) 21n‘5—2sinx‘+C

—A/5-2smnx+C 4) 24/5-2sinx +C

14. Beruncnure miomnaab 3aiTpuxoBaHHON 00acTi. OTBET OKPYIJIUTE 10 COTHIX.

YA
\ =11/
\ AN
y=x2+4x+5\ I
\
TN
I
o

Bapuanm 2 (T 1)

1. Jlamsr 1Ba MuoxkectBa A =1{-2,3,8,13,18,23}, B={-3,-1,1,3,5,7,9,11,13}
. Hatitu A\B
1) {~3,-2,-1,1,3,5,7,8,9,11,13,18, 23} 2) {~2,8,18,23}
3){ -1,1,5,7,8,9,11,18, 23} 4){-3,-1,1,5,7,9,11}

2. HI/I)KC JTaHO ompejiesieHrne OECKOHEYHO Majioil YHMCJIOBOM MOCIIEI0BATEIBHOCTH.
BcraBrTe BMecTO ITPOIIYCKOB BCPHYIO ITOCICAOBATCIIBHOCTb MATCMATHYCCKHX 3arucen

(Hampuwmep, I, 111, IV, 1I)
YucioBast TOCIIEI0BATENBHOCTD {X,, } Ha3bIBaETCSI OECKOHEYHO MaJoi, eCITu

CYIIECTBYET TaKOH, 4TO eCJIH , TO BBITIOJTHSICTCS YCIIOBHE
L. |x,] < €
II. n>N(g

IlI.  nmns nro6oro uncna € > 0
IV. sOMep N(g) > 0
3. Ilpenen lim,._,, :_ paBeH
1)1 2)0 3) 4) —o0 5)1,4

4. [IpousBonHas HyHKIUU y= \/?x paBHa
10x° +3



1) 3+50x° 2) 10x” +3-4042 %7 3) 10x” +3+404/2 - x°

V2x (1022 +3) 2x (1052 +3) 2x (102 +3)
4) V2 5)  3-30¢°
40x+/x V2x-(102% +3f

6. YCTaHOBHUTbH COOTBETCTBUE MeX 1y GyHKIueH y = f(X) u crtocoboM HaXx 0K ICHHUS
¢e MepBOi MPOM3BOTHON Y.

Dy =3Vx 1) norapudmuueckoe nudhepeHnrpoBaHre
2)y = (Igx)* 2) TabauyHas Mpor3BOIHAS
3)y = (5x + 2) - cosx | 3) MPOU3BOJHAS HESBHO 3a1aHHON QyHKIMK
4)y = e 4) mpou3BOIHAS TIPOU3BEICHUS

5) mpou3BoAHas CIOKHON PyHKIIMU

7. YkaxuTe, KaKk JOJHKEH BBITIANETh Tpaduk PyHKIMH y(x)Ha OTpe3Ke [a;b], ecnu B
Ka)XJI0M TOYKE YKa3aHHOTO OTPE3Ka BBIMOJHAIOTCA TpH yciuoBus: y <0, y' <0, ' >0.

1) rpaduk nexut Huxe ocu OX; y(x) BO3pacTaeT; BHITYKIOCTh BHU3
2) rpaduk nexut Huxe ocu OX; y(x) yObIBaeT; BHITYKIOCTh BBEPX
3) rpaduk nexut Hwke ocu OX; y(x) BO3pacTaeT; BHITYKIOCTh BBEPX
4) rpaduk nexut Huxe ocu OX; y(x) yObIBaeT; BHITYKJIOCTh BHU3

5) rpadux nexur Boie ocu OX; y(x) yObIBAaeT; BRITYKIOCTh BBEPX

. 3m  3v3
8. Haiitn Hammenbliee 3HaueHue ¢QyHKIuU y = 36 + % — %_x —3cosx Ha
/s
OTpe3Ke [0; ;].
9. Kakasgs u3 yka3aHHBIX HIDKE (QYHKIMHA SBISETCS MEPBOOOpa3HON (YHKIUH
4
f(x)=2+5x—;?

DF(x) =5+ 2) F(x) = 2x + 2,5x% + = — 2

3) F(x) = 5x + 2,5x2 — % —6 4) F(x) = 5x + 2,5x2 +§

5)F(x)=5x+2,5x2+§—5

10. Iycts F(x) = a-sin(5x) + b - x* + ¢ - x* + 6 — nepBoobpasnas s GyHKIUHU
f(x) =10 cos(5x) + 8x3 + 6x, rpaduk koTopoii npoxoaut uepes Touxy M(0; 6). Haiitu
nmpou3BeieHue a - b - C.

11.
3amanue Ha .
IIpaBunbHBIN
YCTaHOBJICHHE BapuaHTbI 0OTBETOB -
II0CJIEIOBATEIbHOCTH




Pacmionoxxute 241

IIOCJICIOBATEIILHOCTD ) A +C
JNEVUCTBUU NPU 3
BBIYUCIICHUH 2) - 3x +C
HEONPEAECIEHHOTO 3) f d—f
uHTerpana [ ax *3
Ip x-3/x _4
4) [ x"3dx
1
3
55 +C
x73
dx
6) [—=
xX'x3

12. YcTaHOBUTE COOTBETCTBUE MEXKIY HEOMPEAENEHHBIM MUHTErPajoM U CIIOCOOOM
€ro pelECHHs.

1) [ x - cos(3x) dx a) MCIOJIb30BaHUE MOYJICHHOTO JCTICHUSI
2) fﬂ 0) nojBeaeHUE oA 3HaK AudPepeHmana
x2 1
3) [ dx B) UCIIOJIb30BaHKE (POPMYIIBI J fkx +b)dx = —J f(e)ar
tg (6x—8) k
4 [ 372x Jx I') HEMOCPEACTBEHHOE HHTETPUPOBAHUE
X ) METOJI UHTETPUPOBAHUSI 110 YACTIM
13. Nuterpan I Xy aBeH
: p x2 + 4 p
ln‘x2 + 4‘ )
h——+c 2) 2-Infx* +4/+C 3)
1 arct (f) +C
2 & 2
4) garctg(gj +C 5) ln‘x2 + 4‘ +C
14. BeruuciuTe mioa/b 3amTpruxoBaHHon 00macTi. OTBET OKPYIJIMTE O COTHIX.
\[vA /
\ /
\ /
\\ y=/
\ ] y=x*-4x
1
0

<Y




Pazoenvi (memwi):

4 «YHucnosvie u pynkyuonanvHovle paowvi. I apmoHudeckull aHamuzy;

5 «Jughghepenyuanvroe ucuucnenue QyHKyul MHOSUX NEPEMEHHBIXY,
6 «Mumeepanvhoe ucuucienue GyHKYUll MHO2UX NEPEMEHHBIX ),

7 «/lugppepenyuanvrvie ypasrenus»

Bapuanum 1 (T 2)

1. B1,16paTL CXOJISILIIUECS CPETU PSI/IOB.

Jn? 2 — 3n+1 > 2"
) 2) 3 5w =2 3) 4)
Z n+3 Z n(n®+1)° ZSn 1 Zﬁ”n
2 (="’ 11 1
2. BriOpaTb BepHbIE YTBEPKIACHUS IJIS PSI0B Z L) T A4 ———+
= 2" 3 5 7
1) o6a cxoasITcst aOCOTIOTHO 2) 00a cXOoaATCs YCIOBHO
3) nepBblii CXOAUTCS A0COTIOTHO, @ BTOPOM CXOAUTCS YCIIOBHO
4) mepBbIil CXOAUTCS YCIOBHO, @ BTOPOI CXOUTCS aOCOIIOTHO

o0 n

3. Haiitn 0611acTh CXOIUMOCTH Psaa Z

n=1

-n!
Sn—2
1) [0;00) 2) (-0;0] 3) (-00;00) 4) {0}

4. YcTaHOBUTH COOTBETCTBHE MEXKIY (DYHKIUSAMU U MX PA3TOKEHUEM B CTEIEHHOM

pAn
2 4 6 2n

1) (1+x)™ a) -+ 2 4K 4 (1) 4K
21 41 6! (2n)!
. X x3 xS x2n+1
2) smx 6) ———+—-K+(-1)' ——+K
1 31 5! (2n+1)!
3) cosx B) l+x+x*+x’ +K,
m(m—l)x2+m(m—1)(m—2)x3+K
21 3!
1-x 0 1-x+x*—x’+K

’

1 r) 1+ mx+

2x

0z .
5. YacTtHas npousBoaHas 72 0T Gynkmuu z = e?* - arcsin y> paBHa

Zx 3 Zx 3 2y3_ezx 2y3_ezx ezx

1) e#* - arcsin 2) 2e“* - arcsin 3 4 5
6.
3aJaHKe HA YCTAHOBJICHUE [TpaBunbHbBIMI
BapuanTsl 0TBETOB

MOCJIEI0BATEILHOCTHA OTBET

Pacnonoxure —6x(3xy—x3)—(3y—3x2)(3y—3x2)
1) 3)2

[OCJIEA0BATEIBHOCTD (3xy—x3)




JCHCTBUI MPH HAXOKICHUH 2) Bxy—x3)’
. . 0%z 3xy—x3
qJaCTHOHU HpOI/I3BOI[HOI/I 92 3) (ln(3xy _ x3));c
¢ynkuun z = In(3xy — x3) 4 3y—3x2\’
) (3xy—x3)x
5) (By—3x?)"Bxy—x*)-(By—-3x*)Bxy—x3)’
, (Bxy-x3)?
3y—3x
6)3xy—x3

7. Haiinure cymmy a + b + ¢, rae (a; b; ¢) — 5T0 KOOpAMHATEL BEKTOPA IPaJIHeHTa
Gynkuun u = 5x% + 3y? + 322 B Touke M(0; —2; 3).
8. Berumcmute jBoiiHol wmrerpan ff (3x — 2y)dxdy, rme obmacte D -

IIPSAAMOYTOJIBHUK, OTPAHUYEHHBIM OCAMHU KOOPAMHAT U NPSIMBIMU X=2, y=3.

9. Pe3ynmbraT paccTaHOBKHU MPEIEIOB WHTEIPUPOBAHUS B JIBOWHOM HHTErpae

Jf, f (x; ¥)dxdy, rne obmacts D orpanmdeHa mamuaMu y = x°, y = —Vx, x = 1, nmeer

BHI...

D) fydxe [27 fxy)d 2) [FLdx [7 foayd 3)
Cdx [ O y)dy C R dx [ f(xy)dy

Jy dx [ £ y)dy

9 [ dy ['7 F( y)dx 5) Jy dx [ f (s y)dy

10. Yka3zatb Tvn quddepeHIHaIbHOro ypaBHeHust Xy +2y +x°y e’ =0

1) ypaBHEHUEM C pa3ACNAIOMIMMUCS IEPEMEHHBIMU

2) OAHOPOJHBIM YpPaBHEHUEM 3) AMHEHHBIM YpaBHEHUEM

4) ypaBHeHueM bepnyiu 5) ypaBHEHHEM B MOJHBIX Tuddepennnanax
11. Haiiti o61mee pemerne auddepeHIHaIbHOTO YPaBHEHHS ) = X)° .

x3

1) y=Ce * 2) y=(x>+C)" 3) y=vx+C 4) y=-2(x*+C)"
12. Ipu pemenun ypaBHenus bepuymm y' + 273’ = 3x2y? GbUIO ONpEENEHO, YTO
1 1 . 1
vV==,u=— . Haiitu 3nauenue C, eciu u3BecTHO, 9yto y(1) = —-.
X 3x+C 5

13. Pemenue 3amaun Komm mist nuddepeHnnalbHOTO ypaBHEHUS x*y" =1, ecnu
y)=3, y1)=1.

1)y =—Inx|+2x+1 2)y=1n|x|+2 3)y=x"+2 4)y=i2+3x
X

14. YcranoBuTe COOTBETCTBUE MeXAy AU(GepeHInaTbHbIM YPaBHEHHEM H €ro
pELICHUEM.

Dy +y' —6y=0 a)y = e™(C; - cos(Bx) + C; - sin(fx))
2) ylr_ 10y1+29y20 6)y = ekX(Cl + CzX)
3)y"— 10y + 25y = 0 B)Y = G, - cos(Bx) + C, - sin(Bx)




4 y"+25y=0 Ny =Cp-e* + (el
ny=_C e+ 6

Bapuanm 2 (T 2)

1. BI)I6paTB pacxosIuecs Cpeau psioB.

o 2 ©
I)ZVZH : 2)200;411 3)2 Tn+3

n+n-1

5n+l

(- 1)"” (- 1) (n+1)
2. BeiOpatb BEpHOE yTBEPKACHUE JUIS PSIIOB Z u Z
n=1 n=2 N _2

1) oba cxonsTcs abCOMOTHO 2) 00a CXOATCs YCIOBHO
3) mepBbIii CXOAUTCST A0COTIOTHO, @ BTOPOM CXOAUTCS YCIIOBHO
4) nepBbIil CXOAUTCS YCIOBHO, @ BTOPOI CXOAUTCSA a0COJIFOTHO

5" x"

2n+ 1

1) [-1/5;1/5) 2) [-1/5;1/5] 3) (-5/2;5/2] 4) (-1/5;1/5)
4. YCTaHOBHUTH COOTBETCTBUE MEXAY (DYHKITMOHAILHBIMU PSIIAMH H BIX CYMMOM.

3. Haitti 0651aCcTh CXOAMMOCTH psijia Z

3 5 2n+1 X
1) x——+—K +(-1)'-—+K a) e
3 5 2n+1 5
1-3x° 1-3-5% 1+x
—+ —+K
245 2467 B) arctg x
3 r) arcsinx

X X n—1 x"
3) X—7+?—K +(-1) '7+K m) In(1+x)

2)

1 x
X+——+
23

2

2 3 n
4) 1+— X iR+ 4K
1 20 3l n!

2x

0z . 3
5. YacTtHas npousBoaHast — OoT QyHKIMU Z = e“* - arcsin y° paBHa
3.,2x er

O0x
2x . . 3 2x . . 3 2y3'32x 2y°-e
1) e“* - arcsiny 2) 2e** - arcsiny 3) i5e 4) 57 5) N

6.

3ajaHue Ha yCTaHOBJICHUE [IpaBunbHBIN
BapuanTtel 0TBETOB
MOCIIE0BATEIHLHOCTH OTBET

Pacrnionoxure 1) Beruucnsem 3Hauenus 4, B, C
NOCJIE0BATENBHOCTh 2) BeruncisieM zy(Xq; Vo)

NEUCTBUN IIPU 3) ompenensieM CTallMOHAPHBIE TOYKH
UCCIIEIOBaHUN (DYHKIIUU 4) HaxoIMM YacTHbI€ IPOU3BOJHBIC
IBYX IEPEMEHHBIX Ha (GyHKIHUU TEPBOTO U BTOPOTO MOPSIAKOB
AKCTPEMYM 5) omnpenenseM, MHHUMYM  HWJIA
MaKCUMyM UMEETCS B TOYKE




IKCTpEMyMa
6) BBIYMCIISIEM 3HAYEHHUE A

7) ompenensieM  HalW4Yue  TOYKHU
IKCTpEMyMa

7. Haiinute cymmy a + b + ¢, e (a; b; ¢) — 3To KOOpIUHATBHI BEKTOpa IpajneHTa
Gynkuun u = 2x% — 3y? + 4z% B Touke M(1;—1;2).
8. BblumciauTh BOMHONW uHTErpan | fD(Zx — 3y)dxdy, rme obmacte D -

IIPSAMOYTOJIBHUK, OTPAHUYECHHBIM OCAMH KOOPAMHAT U NPSIMBIMU X=2, y=4.

9. Pe3ynbTaT pacCTAHOBKHM IIPEEIOB HHTEIPUPOBAHUS B JIBOMHOM MHTErpaje
Il f (x; y)dxdy, rne obnacts D orpanmdena munusamu y = x* — 1, y = V1 — x2, nmeer

BU/I...

D L dy fﬁi_y £ y)dx 2) [ dx [ F e y)dy 3)
f_ldxfo_l f(x,y)dy

4 [ ax [ e vy $) [ dx [V F vy

10. Iuddepennmansuoe ypaBHEHHE (3x2 + y)dx + (x +2 y)dy =0 sBnsgercs

1) ypaBHEHUEM C pa3AEIAIOIIMMUCS IEPEMEHHBIMU
2) OAHOPO/IHBIM YPaBHEHHEM 3) AMHENHBIM YpaBHEHUEM
4) ypaBHenueM bepnyinu 5) ypaBHeHUEM B MOJHBIX Tuddepenimanax

11. O6mee pemenne nudGepeHIHATFHOTO YPABHEHUS V' =/ XV .

1) y= C(xw/_J 2)y:Cx—3\/; 3)y:% 4)y:{x x3+CJ

x2

2xy
12. TIpu peleHny TMHERHOTO ypaBHEHUS Y’ + —— Ty = 1oz OBLIO OTIPECIICHO, YTO
1
v = u = x3 + C. Haiitu 35auenue C, ecnu u3BectHo, uto y(1) = 3.

1+x2’
)
13. Pemenune 3amaun Komm s qudpepeHnuran-HOro ypaBHeHus ' =X, eciu

yh=3, y'(1)=0.
1) yzln‘x‘+2 2) y=—ln‘x‘+x+2 3)y=x"+2 4) y=x7+3x

14. YcraHoBuTe COOTBETCTBUE MEXIy AU epeHInaIbHbIM ypaBHEHUEM U €ro
pElICHUEM.

1) yu + 2y’ + 3y =( a) y = eax(Cl . COS(ﬁX) + C2 . Sln(ﬂX))
2)y" — 10y’ +29y =0 0)y = e"*(Cy + )
3)y" -2y’ +y=0 B)y = C; - cos(Bx) + C; - sin(Bx)
4)y" +49y =0 ry=C;-ef* 4+, eke¥

ny=C e+,




Pazoenvi (memwi):
8 «Dnemenmul meopuu 8eposMHOCMeEN U MAMeMamui4eckot Cmamucmukuy,
9 «Bsedenue 8 meopuio YyHKyuti KOMIJIEKCHOU NepeMeHHOLY

Bapuanm 1 (T 3)

1. Ha >xene3nHonopoxHoil ctaniuu umeercs 10 myreid. CKOIbKMMH cHocoOamu
MO>KHO PacCTaBUTh Ha HUX 3 cocTasa?
2. Ha nuomaznky, NOKpeITyr0 KagenbHON IUIMTKON B BUJIE KBajapaTa CO CTOPOHOM
a = 6 cMm, cIydalHO IajaeT MoHeTa paguyca r = 2 cM. Haliqure BEpOATHOCTH TOrO, 4TO
MOHETA LIEJINKOM OKa)KETCsl BHYTPH KBaApara.
Y A T A A
1) 2 2) 3 3); 4) . 5) T
3. ®opmyna s BBIYUCIEHUS BEPOSATHOCTH COOBITHSA «IpU BbIOOpE 4 msue u3 7
KPaCHBIX U 5 CUHUX BBIOEPYT 4 CHHUX» UMEET BUJ
e 2 3o 4 5) 2
C5 C4- C12 C12 C12
4. YcTaHOBUTE COOTBETCTBUE MEXKIY (OpPMYyJIaMH U3 TEOPUU BEPOSTHOCTEH M HX
Ha3BaHUSIMU.

1)P(A) = % a) dbopmyna TIOJTHOM
2)P(A)) + P(A,) +--+P(4,) =1 BECPOATHOCTH §
3) P(A) = P(B,) - P(A\B,)+... 0) ¢opMmyna KIacCHYECKOM
Lt P(BZ) 'P(A\BZ) 4 et BEPOATHOCTH 5
+P(B,) - P(A\B,) B) dhopmyna baiieca

" P(gl-)-P(A\Bi) r) ¢dopmyna  BEpOSTHOCTH
4) P(B\A) = P(A) TOJIHOI TPyNIIBI COOBITHIA

1) popmyna bepuynnu

5. ®opMmyna Mg ONPENENCHHUs BEPOSTHOCTH TOTO, YTO B CEMHM HE3aBUCHUMBIX
UCHBITAaHUSAX COObITHE B, BEpOATHOCTH KOTOPOTO paBHAa B KaxaoM ucneiTanuu 0,3,
IPOU30UJIET TPU pa3a.

1) P;(3) = C7(0,3)*(0,7)* 2) P;(3) = €7(0,3)*(0,7)°
3) P7(3) = (0,3)°(0,7)* 4) P;(3) =7-(0,3)°(0,7)*

6. HaliTu HauBepoOsATHEWIEE YMCIO YCIEXOB, €CIM NPOBOIUTCA 5 HE3aBUCHMBIX
UCIBITAaHUHN, B KaXJIOM M3 KOTOPBIX (PUKCHUpPYETCS HACTYIUICHHE HEKOTOPOro COOBITHS,
BEPOSATHOCTH KOTOPOI'O B KaKJIOM UCIIbITaHNK paBHa 0,7.

7. AuckpeTHas ciaydaiiHas BeJIMYrHA X UMEET 3aKOH pacipeneneHus

X; 1 2 3 4
Di 0,1 0,1 0,6 0,2
Boeruncnure D[X].




8. 13 renepanbHON COBOKYITHOCTH H3BJIeUeHa BbhIOOpka. HalignmTte HecMeméHHyIo
OLICHKY MaTe€MaTH4YECKOT0 OKHUAHUS.

X 3 5
n; 2 7 1
9.
3amanue Ha .
IIpaBuIIbHBIM
YCTaHOBJICHHE BapunaHTbI 0OTBETOB -
II0CJIEIOBATEIIbHOCTH
Pacnonoxure 1) cocraBneHue TaOmUIBI, B KOTOPOH B
MOCJIEI0BATEIBHOCTD nepBoi CTpoke (HOPMUPYIOTCS TPAHUIIBI
NENCTBUM IIPU WHTEPBAJIOB, a4 YHUCJIO BO BTOPOM CTPOKE
MIOCTPOEHUU — 3TO 00IIas cymMMa 4acTOThl BCTpEY BCeX
MHTEPBAJIBHOTO yucel JUCKPETHOTO psifa, MOoNnajarolux B
BapUALMOHHOTO PsJIa IO | COOTBETCTBYIOIIUM HHTEPBAI
JaHHBIM BBIOOPKU 2) (hopMHpOBaHHE LKAl UHTEPBAJIOB
3) HaxoKJIeHUE BEIMYMHBI HHTEpBaJIa
4) IOCTPOEHUE JMCKPETHOTO
BapUALlMOHHOTO psjia

10. Jlan moBeputenbHbI uHTEepBan (13,5; 17,3) s OLEHKHM MaTeMaTHYeCKOTO
OKUJIaHUS HOPMAJIbHO pacrpeeéHHOr0 KOJIWYECTBEHHOro mpu3Haka. Haiitu ToyHOCTH
ATOM OLICHKH.

11. OcuoBHas runote3a uMeer BUA Hy: o2 = 3. Torna KOHKYpHPYIOIIEH MOKET
SBUTCS TUIIOTE3a

)H;:02>2  2)H;:02>3  3)H;:02<6  4)Hj:02<3 5)Hy:0? <
3

12. Jlna BapuanmonHoro psiga 4, 5, 5, 6, 10 BBIYKCIICHBI YUCIOBBIE XapaKTEPUCTUKH.
Y cTaHOBUTE COOTBETCTBHE MEX]1y MX Ha3BAaHUSAMH U 3HAUCHUSIMU.

1)4 a) MoJia
2)33,2 0) cpeHee KBaJIpaTUIECKoe
3) 5,6 B) CpenHee apuMeTHUIecKoe
4)5 ) AUCTepcust
1) pazMax
13. Berunciuts f'(3), ecmu f(z) = 4x? — 4y% + 3x + (8xy + 3y)i.
14. Onpenenuts BUI 0c000# Touku z = 2i s Gyakiwm f(z) = iJ;:

1) momroc mepBoro nopsiaKa

2) yctpanumas oco0ast Touka
3) moJtroc BTOPOro Mopsiika

4) cyiecTBEHHO 0co0asi TOUKa

Bapuaum 2 (T 3)



1. CkoJIBKO CyIIECTBYET MEpPECTaHOBOK CJIOB B MpeoxkeHuu: «Pemaktop Buepa
BHUMATEIIBHO MPOYUTAI PYKOIIUCH)?
2. Ha nockocTs, pasrpadiieHHYI0 NapauieIbHbIMU MPSMBIMH, OTCTOSIIIUMU JIPYT
OT JIpyra Ha paccTosiHuu 6 cM, Hayjnaudy OpoieH Kpyr paauyca 1 cMm. Halitu BeposiTHOCTB
TOTO, YTO KPYI HE IepecedeéT HU ONHOM M3 npsamelx. [Ipeanomaraercs, 4To BEpPOATHOCTh
[OMAJaHNsl TOYKM HAa OTPE30K MPONOPLUOHAIbHA JJIMHE OTPE3KAa M HE 3aBHCHUT OT €ro
PacCIOJIOKECHHUS.
1 1 1 1 2
1) c 2) 3 3) 5 4) - 5) 3
3. ®opMyia Juisl BBIYUCIEHUSI BEPOSITHOCTH COOBITHS «IpH BbIOOpE 4 Msuel u3 7
KpPacHbIX U 5 CHHUX BBIOEPYT 2 KpPAaCHBIX» UMEET BU
Ha 2L 3) L HE 5)
C12 C12 Ciz C7
4. YcTaHOBUTE COOTBETCTBUE MEX]Ty COOBITUSIMU U UX BEPOSTHOCTSAMH.
UrpanbHas kKoCTh Opocaercs oAauH pa3. HallTu BEpOSATHOCTb, YTO Ha BEPXHEH I'paHU
BBINIAJIET. ..

cs
Ci

1) u€THOE YHCIIO OYKOB a) =
2) MeHee TPEX 0YKOB 2
3) xoTs ObI TpU OUKa 6) 6
4) Tpu ouKa B) %
1

F) 5

) 1

5. ®opMyna, 0 KOTOPOW MOKHO HANTH BEPOSATHOCTH TOTO, UTO B N HE3aBUCHUMBIX
UCIBITAHUSX, B KQKIOM U3 KOTOPBIX BEPOSTHOCTH MOSIBJICHUSI COOBITHS paBHA p, COOBITHE
HACTYNHT poBHO k pa3.

D) P, (k) = Cp*q™™*  2) Py(k) = p"q"™* 3) By(k) =p™""q" 4) P,(k) = Cip" ¥ q"

6. JlaHHbIE NIUTEIBHON MPOBEPKU KAYECTBA BBIITYCKAEMBIX CTAHIAPTHBIX AETaleil
MoKasalid, 4To B cpeaHeM Opak coctaBisieT 7,5%. Omnpenenutb Hambojaee BEpOSITHOE
YUCJIO BIIOJIHE UCIIPABHBIX JIETAJIIEN B NapTUU U3 39 MITYK.

7. Iuckpernas CB 3amana 3aKOHOM pacipeeICHHUS:

X; 2 1 1 3
D 0,2 0,3 0,4 0,2
Berunciure M[X].

8. 13 renepaibHON COBOKYITHOCTH H3BJIeUeHa BbhIOOpka. HalianmTe HecMeméHHyIO
OLICHKY JAMCIIEPCHUM.

X 3 5
n; 2 7 1
9.
3amanue Ha .
IIpaBUIIbHBIN
YCTaHOBJICHUE BapuaHThl OTBETOB N
MMOCJIEIOBATEIILHOCTH




Pacnionoxwure 1) BerumcCIsieTcst HabJr01aeMbIi KPUTEPHI

MOCJIeIOBATEIBHOCTD 2) 3aMKUChIBAIOTCS OCHOBHast U
JEUCTBUMN MTPU MPOBEPKE | KOHKYPUPYIOIIAs TUIIOTE3bI
TUIOTE3bI 3) BBIYMCIISIETCS] KPUTHUECKUN KPUTEPUIA

4) nenaeTcsi BBIBOJ O MOATBEPKICHUU WM
onpoBepkeHuu H,
5) cpaBHHMBAIOTCS MOJYYECHHbBIEC BEJIMUUHBI

10. Jan noseputenbHbli mHTepBan (13,5; 17,3) nnsd oueHKH MaTeMaTHYECKOTO
0’KMJIaHUSI HOPMAJIBHO PaCIpeneIEéHHOI0 KOJIMYECTBEHHOTO IIpu3HaKa. Hantu toyeunyro
OLICHKY MaTeMaTH4YECKOTO OKUAHU.

11. OcnHoBHas rumnote3a umeeT BUI Hy:a = 20. Torga KOHKypHpPYHOLIEH MOMKET
SABUTCS TUIIOTE3a

1)Hy:a > 19 2)H,:a > 18 NH:a+#20 AHH:a<2l 5)Hp:a<
21

12. Jlnsa BapuanumonHoro psiga 3, 4, 5,9, 10, 10, 12, 12, 12 BIYMCIAEHBI YUCIOBBIE
XapaKTEPUCTUKH. Y CTAHOBUTE COOTBETCTBUE MEXAY UX HA3BAHUSIMU U 3HAUCHUSIMU.

1) 10 a) MoJia
2)9 0) MenuaHa
3) 8% B) cpeqHee apu(METHIECKOe
412 T') TUCTIEPCHS
1) pa3Max
13. Boruucnuts f'(—2), ecmu f(z) = 2x2 — 2y? + 5x + (4xy + 5y)i.
14. Onpenenuts BUI 0c000# Toukn z = —2 mas yHkiuu f(z) = z

(z-1)(z+2)?’
1) momtoc mepBoro nopsiaKa

2) yctparumasi ocobast Touka

3) moJstroC BTOPOro MopsiiKa

4) cyiecTBEHHO 0co0asi TOUKa

IlIxana oyenueanus: 28-m 6annwHasgs qus T 1, T 2, T 3.

Kpumepuu oyenusanusn:

Kaxapiii Bomipoc (3aaHue) B TECTOBOM (popMe OIleHHMBAETCsA MO JUXOTOMHUYECKON
IIIKAJIE: BBIMIOJIHEHO — 2 0aJu1a, He BhINoaHeHO — 0 0ajioB.

[IpumensieTcs cneayromas IKanga mepeBoja OalljioB B OIEHKY IO S-OayibHOMU
IIKaJIe:

21-28 6ayI0B COOTBETCTBYIOT OLICHKE «OTIIMYHOY;

15-20 6anyioB — OLIEHKE «XOpOILO»;

14-19 6annoB — OLIEHKE «yIOBJIETBOPUTEIIHHOY;

13 GantoB U MEHEe — OLIEHKE «HEYIOBIETBOPUTEIIBHO.

1.2 JIABOPATOPHBIE PABOTbHI



Pa3zoen (mema) 6 «Hnmezpanvroe ucuucieHue QyHKyuti MHO2UX NEPEMEHHBIX )
Jlabopamopnas paboma Nel «BvluucieHue KpamHulx UHMe2panosy

Bapuanm 1
3amanue Nel. M3MeHUTh NOpPSAJOK HHTETPHUPOBAHHS B IOBTOPHOM HWHTErpasie

1 2=y o,
o dy [=7 f( y)dx.
a) U300pa3uTh rpauuecKu;

0) 3amucarh MOMYYUBIIUNCS KPATHBIA HHTETpal (JIUOO CyMMY HECKOJIBKUX KPAaTHBIX
WHTErPAJIOB).

Bamanue No2. Bprumciauth 00BEM Tela, OrPAHMYCHHOTO MOBEPXHOCTSAMH C
ypaBHeHuaMu X +y =1,z=1—-y% x=0,z2=0,y=0(y = 0).

3aganue Ne3. OTBETUTh Ha TEOPETUUECKU BOTIPOC.

Bapuanm 2

3amanne Nel. M3MeHUTH NOPAIOK HHTETPUPOBAHUS B TOBTOPHOM HWHTErpasie
0 1+x?
Jopdx ]

v+1 J(x;y)dy n3anucars pesyibrar.

a) U300pa3uTh rpauuecKu;

0) 3amucarhb MOMYYUBIIUNCS KPATHBIA HHTETPal (MO0 CyMMY HECKOJIBKUX KPAaTHBIX
WHTErPAJIOB).

3amanue No2. Bprunmcaute O0O0BEM TENa, OrPAHUYEHHOTO MOBEPXHOCTSIMHU C

YPaBHEHUSIMHU Y = %xz, y+z=1,z=0.

3ananue Ne3. OTBETUTh Ha TEOPETUUECKUI BOIIPOC.

Pazoen (mema) 8 «Dnemenmvt meopuu eeposmuocmer U MAmMeMamuidecKoll
CMAmMuCmuKu»

Jlabopamopnas paboma Ne2 « Dnemenmot mamemamudeckot CmamucmuKku»

Bapuanm 1

3aganue Nel. MmeroTcs maHHbIe 0 cTaxke pabouux uexa: 6, 6, 10, 10, 7,2, 2,5, 8, 8,
12,9, 10, 10, 7, 7, 6, 7, 2, 3. IloCTpOUTh TUCKPETHBIN U UHTEPBAIbHBIA BapUALIMOHHBIE
PAIBI ¥ U300pa3uTh WX rpad)UIECKh: MOCTPOUTD MTOJTUTOH, THCTOTPAMMY.

3aganue Ne2. Mmerorcst cienyromue JaHHbIE 00 YPOBHE SHEProBOOPYKEHHOCTH
tpyaa (xkBt): 50, 52, 50, 52, 52, 60, 60, 60, 63, 60, 60, 55, 55, 54. Haiitu cpenHior0
YHEProBOOPYKEHHOCTH Tpyia. BeranciuTh:
a) BEIOOPOYHYIO JUCIICPCHUIO;
0) BRIOOPOYHOE CpeTHEKBAIPATUIECKOE OTKIIOHCHHE;



B) pa3Max BBIOOPKH.
3ananue Ne3. OTBETUTh Ha TEOPETUUECKUI BOTIPOC.

Bapuanm 2

3amanue Nel. Mmerorcs naHHble 0 BBIOOpPKE MPOAYKIMUA pabOYMMH Opurajgamu 3a
cmeny (B mrykax): 14, 7, 8,9, 7,12, 3,6, 7,8, 6,9, 8, 6, 13, 11, 9, 11, 8. Iloctpouts
JTUCKPETHBI M HMHTEPBAIbHBIA BapUallMOHHBIE PSbI U U300pa3uTh UX TpadUUECKH:
MOCTPOUTH TIOJIUTOH, TUCTOTPaAMMY.

3amanne Ne2. MIMeroTcs cleayromue AaHHBIE O CEOECTOMMOCTH OJHOW €IMHHUIIBI
npoxyknuu (ThIC. pyo.): 13, 13, 12, 11, 12, 12, 10, 9, 9, 10, 10, 10, 8, 12, 11. Haittu
CPEAHIOI Ce0EeCTOMMOCTh. BhIUKCINTS:
a) BRIOOPOYHYIO TUCTIEPCHIO;
0) BEIOOPOYHOE CPETHEKBAIPATHYECKOE OTKIOHECHHUE;
B) pa3Max BBIOOPKH.

3ananue Ne3. OTBETUTh Ha TEOPETUUECKU BOTIPOC.

Cnucox meopemuueckux 6onpocos K 1abopamopHoi pabome Nel

1. JlaiiTe onpeaeneHre ABOMHOTO UHTETpala.

2. YKaXuTe reOMeTpUUECKUN U PU3NYECKUI CMBICIIBI TBOMHOTO MHTETpaa.

3. Ilepeuncinte OCHOBHBIE CBOMCTBA JBOMHOTO MHTErPAJIA.

4. OnuimTe MEeTO/ BBIYUCIIEHUS IBOMHOTO MHTErpasia B IEKAPTOBBIX KOOPIMHATAX.
5. OnummuTe METo ] BEIYUCICHUS JBOMHOIO UHTETpalia B MOJISPHBIX KOOPJUHATAX.
6. OnuimuTe TPUIOKEHUS ABOITHOTO UHTETpaia K MEXaHHKE.

7. JaitiTe onpeaeneHre TpOMHOTO HHTErpania.

8. [lepeuncnure OCHOBHBIE CBOMCTBA TPOMHOTO HHTErpaia.

9. OnummuTe METO BEIYUCICHUSI TPOMHOTO MHTErpaia B AEKapTOBBIX KOOpIMHATAX.
10. OnummnTe MexaHu3M NePEXo1a K MUIMHAPUIECKUM KOOPAUHATAM.

Cnucox meopemuueckux 60npocos K 1abopamopHot pabome Ne2

11. [la¥iTe MOHATHS TeHEPAIBHOU U BLIOOPOUYHON COBOKYITHOCTEH.

12. laiiTe mOHATHE BapUAaMOHHOTO psifa. YTo Takoe BapbupoBaHue?

13. Kakue Bubl BApUAIIMOHHBIX PSAJIOB BbI 3HAETE?

14. Kak rpaduuecku n3o0paxaroTcsi JUCKPETHbIE U UHTEPBaJIbHbIC BapUAILIMOHHbIE
psanel? Kak n300pa3uTe KyMyJISITUBHYIO KPUBYIO U OTHBY?

15. TlepeuncnuTte BaXKHEHUIIINE TOYSUHBIE XapaKTEPUCTHUKU BEIOOPKH.

16. Onummure CBOWCTBA HECMEIICHHOCTH, 3()(PEKTUBHOCTH U COCTOATEIHHOCTHU
OLICHKH.

17. [laliTe MOHATHE TOBEPUTEIBHOTO HHTEPBAJIA.

18. [laliTe MOHATUS yPOBHS 3HAYUMOCTH U TOBEPUTEIIBHON BEPOSITHOCTH.

19. TlonsiTus HYJIEBOM U KOHKYPUPYIOLIECH TUIIOTES.

20. OnuiuTe aaropuT™ IPOBEPKHU TUIIOTE3HI.

IlIxana oyenueanusn: 4-x 6amibHas.
Kpumepuu ouenueanusn:



— 4 6aana (WM OLEHKAa «OTJMYHO») BBICTABIACTCA OOydYarolIeMycsi, €clii OH
BBITOJIHWI MEpBbIe 2 3a/laHus B JaOOPaTOpPHOM paboTe U «3aIlIUTUI €€, TO €CTh OTBETHI
Ha TeopeTnyeckuil Borpoc (3aganue Ne3);

— 3 0aia (MIM OLIEHKAa «XOPOLI0») BBICTABISETCS O0YyYaroleMmycs, €Cilu OH
BBITOJIHWI NIEpBbIE 2 3a7aHMsl B TaOOPaTOPHON paboTe, HO HE OTBETUJI Ha TEOPETUUYECKUI
BOIIPOC;

— 2 0aju1a (MM OLICHKA «yJ0BJETBOPHTEIBHO») BBICTABISETCS O0ydarolemycs,
€CJIM OH BBIMOJIHWII TOJIBKO 3amanue Ne 1 (unu Tonbko 3ananue Neo2);

— 1 0ana mam MeHee (WIM OIIEHKA «HEYJOBJETBOPHUTEJIbHO0)») BBICTABISETCS
oOyuaroiemMycsi, €clii OH NMPaBUJIBHO HE PEIIWI HU OJHOTO 3a/JaHusi B JaOOpaTopHOMN
pabore.

2 OIIEHOYHBIE CPEJCTBA JIJISI IPOMEXYTOUYHOM ATTECTAIIMA
OBYYAIOIIUXCA

2.1BAHK BOITPOCOB M 3AIAHUI B TECTOBO ®OPME
1. Bompocks! B 3akphITOi hopme.

1.1 JlaHb! IBa MHOkECTBA A={-5 -2,1, 4, 7, 10, 13} "
B={-4, -2, 0, 2, 4, 6, 8}. Torna A N Bumeer Buy...

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),eciu A= (-3;11], B=[-2; 5],C=(49)

1) (4;5] 2) [-2;9] 3) (-3:9] 4) (=3;4) Vs 11]
1.3 Ilpenen hmz—ZXIpaBeH
o 4xT 4+ X
1) o 2)0,5 3)0 4) —o 5)-0,25
1.4 TIpenen i, M paBeH .
-0 1g(2x%)
3 4 9
1)4,5 2) 2 3)0 4) — 5) ~
2 9 4

1.5 TlpousBoaHast PyHKIUU y = x° — 1, 4 paBHa...
X

1 1 3 1
1) 5x* —— 2) Sxt 4t 3) Sxt 4 —+——
) +4J‘ S W I
4)5x+ R «/ 5)5x—12+:3w

X

1.6 TIpon3BoaHast PYHKIIUU 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 Yxkaxure, KaK TOHKEH BBITIAAETh rpaduk GyHKIMU y(x)Ha OTpe3ke [a;b], ecnu

B K@XJIOM TOYKE YKA3aHHOTO OTPE3Ka BBINOJHAIOTCA TpH ycioBus: y <0, y' <0, y">0.

1) rpaduk nexut HIke oc OX; y(x) BO3pacTaeT; BHITYKJIOCTh BHU3
2) rpaduk gexut HUKEe ocu OX; y(x) yObIBaeT; BRIMYKJIOCTh BBEPX
3) rpaduk aexut Huxke ocu OX; y(x) BO3pacTaeT; BRIMYKJIOCTh BBEPX
4) rpaduk aexut HUKE ocu OX; y(x) yObIBaeT; BBIMYKJIOCTh BHU3
5) rpaduk nexur Boime ocu OX; y(x) yObIBaeT; BBHITYKIOCTh BBEPX
1.8 OnHol 13 nepBooOpa3HbIX OT QYHKIUU y = 2x —3 ABASETCAS PYHKIHUS. ..

1) x*-3+C 2)2 3) 2x*-3+C
4) x> -3x+C 5) 2-3x
2
1.9 Unrerpan jln * dx PaBeEH. ..
3 3
Di’x+C  2) 1“3’“+c 3) Inx+C 4) 2Inx+C 5) -“; i
X
1.10. H [
€OTpEeICIICHHBIM UHTETPAl <in? dx paBeH
1 1
1) —thg4x+C 2) %tg2x+C 3) —Ectgx+C 4)
1
——ctg2x+C
4 Cl8
x+5
1.11. Paznoxenue apodu ﬁ Ha MpOCTEHIe IpoOH NMEET B
)x x* +6x )x x* x+6 x x*+6x )x2 X+6

2
n+1\"
1.12 Inst psima Yo =4 (?) BEPHBIM SIBJISIETCS YTBEPKICHUE
1) cxomures, Tak kak lim'/a, = 0
n—-oo n—oo

3) pacxoaurcs, Tak kaklim'/a, = o
p > n

n—-oo n—o0

1\ 2
1.13 Jins psos Y2, & 12)n -

nl-— 3 + s ; +... BEpHO YTBEPXKICHUE

1) o6a cxonsTcst aOCOIIOTHO 2) o0a cXoasITCsl YCIOBHO

3) nepBbIif cXOAUTCSA a0COMIOTHO, @ BTOPOU CXOIUTCS YCIOBHO
4) mepBbIil CXOUTCS YCIOBHO, @ BTOPOM CXOAUTCS a0COIIOTHO

1.14 OGnacTh CXOAUMOCTH psiJia ZW
n=1
1) [-3; 3) 2) [-3; 3] 3) (-3; 3] 4)[-1/3; 1/3]

1.15 YacTHas nmpousBoaHas % oT QYHKIHH z =x—>+1 paBHa...
v y

paBHa

2) cxoaures, Tak Kaklim'y/a, = e

4) pacxomautes, Tak Kaklim’y/a, = e3



D1-* 2) x4 3) x 41-L 5 1=~
Yy Yy y2 Yy

1.16 YactHas nmpou3BOIHAS % OT QYHKIHH z = x L paBHa...
X y

D1-* 2) x-L 41 3) x 41-L 5)1-%
y y y2 y Y
1.17 Pe3ynbTaT pacCTaHOBKU IIPe/eIOB MHTETPUPOBAHMS B JBOMHOM MHTErpase

Jf, f (x; ¥)dxdy, rne o6macts D orpanmdcHa mammamu y = x°, y = —Vx, x = 1, nmeer

BUI...

D [rdx (37 Fooy)d 2) [*—dx [ f (e y)d 3
) Jydx [, flsy)dy ) [ zdx [ fOsy)dy )
L T

fy dx [3 f (s y)dy

& [ dy [ £ y)d $) [Ldx [* - f (i y)d
) )y dy s f(oy)dx ) Jo dx )_ 5z f (6 y)dy

1.18 Pe3ynbTaT pacCTaHOBKM IIPe/eIOB MHTETPUPOBAHUS B JBOMHOM MHTErpaie
JI, f (x; y)dxdy, rne obnacts D orpanmdena munnsmu y = x* — 1, y = V1 — x2, nmeer

BUI...
L dy fvfj f(x;y)dx 2) [1dx [ F(xy)dy 3)

fdle [ y)dy

\/1
4) [ d [ Nt Cf(y)dy 5 [ dx [ Jﬁf(x;y)dy
1.19 O6mmee perenne quddepeHnuansHOro ypapaenus y’ = 1Y — 1 nmeer Bun
+CY' 2 2
Dr=1e(ZE) gy (2 5) y1:(2€)
2 2
X 2 X 2
)y +(2j ) y=1+ (2)

1.20 O6mee pemeHue audPepeHIIMATBLHOTO YPAaBHEHUS C Pa3AeISIOIIAMUCS
INEPEMEHHBIMU e dx —|e* +2 |- 4ydy = 0 UMECT BU/I. ..

1) 1 ex 2 2) X _ _ 2 3) x _ 2
—arcte—=2vy* +C Ine* +2/=C-2y Ine” +2|=2y"+C
NN R ‘ ‘
4) o nle* +2/=2)2 5) 1 e 2
: =2y°+C arctg—=C -2
‘ B g B y

1.21 ®dabpuxa BbIycKaeT cyMku. B cpegHem Ha 180 KaueCTBEHHBIX CYMOK
OPUXOAUTCS JBE CYMKH CO CKPBITBIMU Jedextamu. Haiinure BEpOSTHOCTH TOTO, YTO

KYIUICHHAA CYMKa OKaKCTCs KA4E€CTBEHHOM. PGSYJIBT&T OKPYTJIUTC OO COTHIX.
1) 0,99 2) 0,90 3)0,10 4)0,01 5)0,11



1.22 BeposATHOCTh TOrO, YTO CTPEJIOK IMPU OJHOM BBICTPEJE MOMAAET B MUIICHbD,
paBHa 0,8. CTpenok Mmpou3BEN TpU BbICTpeNa. BeposSTHOCTH TOro, 4TO OH MPHU 3TOM
nonaAEéT B MUILIECHb JIMIb IBaXbl, PaBHA. ..

1) 0,64 2) 0,384 3) 0,128 4) 0,256 5)0,16
1.23 Be16opouHoe cpeHee i BBIOOPKU PaBHO. ..
1 2 3 4
3 6 4 7
1)6 2)55 3)3 4) 2,75 5) 1,1875

1.24 BoccranoBuTh aHamuTHueckylo ¢ynkmuio W =u(x,y) +i-v(x,y) mo eé
M3BECTHON MHMMOM yactu v(x,y) = e” - cos X.

DW=i-e™+C DW=i-e?+C
HW =e¥+C SYW =i-e?+C

1.25 Onpenenuts B 0co00i TOUKH z = 2i st pyukuuu f(z) =

DW=i-e?4C

7244

z—2i"
1) mosroc mepBoOTO MOPSAKA

2) yctpanumasi oco0ast Touka
3) momroc BTOPOro mopsika
4) cyecTBEHHO 0co0asi TOUKa

2. Bompocsl B OTKpBITOH (hopme

2.1 Ilpenen lim (x 3

X—>+0 2x

j paBeH ...
. x2+2x-3
2.2 Ilpenen lim,,_,4 o,z PaBeH ...

2

2.3 Ipenmen lim ———
pezer lim —=——

2.4 Haiiti ko3dduuueHT k kacaTelbHOH y = kx + b x mapaGone y =7x> —14x+5

PaBeEH ...

B TOYKE X, = 2,
2.5 Haiitu Touky Munumyma Gynkmun y = (2x + 1)% - (x + 3) + 4.

4/x -3
x+1

9
. . 1+ 2+4x
2.7 Bpruucauth onpeaeaeHHbIM HHTETpa j 3 dx .
X

1
2.8 Haiitu miomans Gurypsl, uzoOpaxeHHOW Ha pucyHke. OTBET OKPYIJIUThH 110
COTBIX.

2.6 Haitnute HanOosbIiee 3HaUYeHUE PYHKIIUH ) =

7

X

[ —
1

/
[
/

y=X>+4x+5

et

4
1
T~

X




37’1_27’1
2.9 Cymma psiaa ) q —— paBHa ...
15
2.10 YactuuHas cymma S, psAaa Y om—q o7 PaBHa...

-5 2n
2.11 Paguyc CXOQUMOCTH PSIIa ) p—1 %palaeﬂ...

2.12 Boruucnuthb ¢ ToyHOCTHIO 110 0,001 3Hauenune ¢pynkuuu Inl,S.

2.13. Koadpurment b, pasnoxenus Gpyukuun f(x) = x +1 B psia Dypbe Ha OTpe3Ke
[—7; 7] paBeH ...

2.14 Haiinute cymmy a+b+c, tne (a;b;c) — 3TO KOOpAMHATHI BEKTOpa
rpaguenTa GyHkuun U = 5x2 + 3y? + 3z2 B rouke M(0; —2; 3).

2.15 Hccnenyiite Ha skctpeMyM QyHkimio z = 6(x —y) — 3x? — 3y2. B oTBete

3aIULIMTE 3HAYEHHE Z(, €CIIU UCCIENOBAHME JIAN0 PE3YIBTAT Zmax(min)(X0; Yo) = Zo-
3
) X
2.16 HWccnenyiite Ha B3KCTpeMyM (QYHKIHUIO Z = 5 2xy + y?> —3x. B otsere

3aIULIMTE 3HAYEHHE Z(, €CIIU UCCIEN0BAHME JIAN0 PE3YIBTAT Zmax(min)(X0; Yo) = Zo-
2.17 Beluucauts aBolHOM wuHTerpan [ D(Zx — 3y)dxdy, toe obmacte D —
NPSIMOYTOJIbHUK, OTPAaHUYCHHBIN OCSIMU KOOPAWHAT U MPSMBIMH X=2, y=4.

2.18 Bpruuciauth 00bEM TeNa, OrPaHUYECHHOTO MOBEPXHOCTSIMU C ypPaBHEHUSIMU

y=ix2,y+z=1,2=0.

2.19 Haiitn noctostnayto C B 4acTHOM petieHud AudPepeHuaIbHoro ypaBHeHuUs
y-y' =Vxmpuy(9) = 4.

2.20 Haitgute mnocrosHHyro C B 4YacTHOM penieHUd auddepeHnnaib-HOro
yPaBHEHHS y-y' = 4x3 npu y(5) = 2.

2.21 CKONBKO CYIIECTBYET MEPECTAHOBOK CJIOB B MpeaiioxeHnn: «Pemaktop Buepa
BHUMATEIBHO MTPOYUTAIl PYKOIUCH)?

2.22 B nepBoii Opurajae Mmpou3BOAUTCS B TpU pasza OoJibllie MPOAYKIIMH, YEM BO
BTOpOil. BepoATHOCTh TOTO, UTO MPOW3BOAMMAs MPOAYKIUS OKAXETCS CTaHIAapTHOM s
nepBoit Opuranel, paBHa 0,7, nns BTopoit — 0,8. OmnpenenauTs BEPOATHOCTH TOTO, YTO
B3sITasl HAyraJ eAMHUIIA MPOAYKIIMHN OyAeT cTaHIapTHOU. Pe3ynbrar oKpyriauTe 10 COThIX.

2.23 Jlan Bapuammonnsid pan 1, 1, 1,2,2,3,4,4,4,4,5, 6,7, 7. Haiitu Mmony.

2.24 Beraucauts f'(3), ecmu f(z) = 4x2 — 4y% + 3x + (8xy + 3y)i.

2.25 BbIYMCIUTh UHTETPAT gﬁz_ 1)=1 (Z_Sﬁ.

3. Bompockl Ha yCTaHOBJIEHHUE OCIEA0BATEIIBHOCTH.

3.1 Huxe mano onpenaenenue npenena A pyHkuum f(x) B Touke x, (B ciiydae A € R
U Xy ER). BcTtaBbTe BMECTO MPOMYCKOB BEPHYIO MOCIEI0BATEIHLHOCTh MAaTeMaTUYECKHUX
3anuceit (Hampuwmep, I, 11, IV, II).



Uucno A nHasbiBaeTcs mpeaenoM (yHkiuu f(x) B TOuke Xy, €CIu CYIIECTBYET
Takoe, 9To M Bcex X, € D(f), ymoBneTBOpsOmuX yCIOBUIO ,
BBITIOJIHSAETCS YCIIOBHE
L|f(x)—A|l<c¢
II. nns mo6oro yucna € > 0
II. 0 < |x — x¢| < 6(¢)
IV.86(e) >0
3.2 Huxe naHo ompezesieHre 0€CKOHEYHO MaJold YMCJIOBOW IMOCJEI0BATEILHOCTH.
BcraBpTe BMECTO MPOMYCKOB BEPHYIO MOCIEIOBATEILHOCTh MATEMAaTHUYECKUX 3aIlHcent
(Hammpuwmep, I, 111, TV, 1I).
YuciioBast MOCIEIOBATEbHOCTh {X,} Ha3bIBaeTCs OCCKOHEYHO Majoi, eciu
CYILIECTBYET TaKoM, 4TO eciau , TO BBITIOJTHSIETCS YCIOBUE
L|x,| <e¢
II. n > N(¢)
III. nnst mro6oro yucna € > 0
IV. Homep N(g) > 0
3.3 Hwxe nmano omnpenenenue QyHkiuu f(x), OECKOHEYHO OOJIBIION B
JIEUCTBUTEIBLHON TOUYKE Xo. BCcTaBbTe BMECTO MPOMYCKOB BEPHYIO MOCIENOBATEIHHOCTD
Marematndeckux 3anucei (Hanpumep, I, 111, IV, II).
Oynkuus f(x) Ha3piBaeTCsl OECKOHEYHO OOJIBIIONW B TOUKE X, €CIIU CYLIECTBYET
Takoe, 4To s Bcex X € D(f), ymoBieTBOpsromux ycmoBHUIO ,
BBITIOJIHSAETCS YCIIOBHE
I.6(e) >0
IL 0 < |x—%p] <6(¢)
L |f(x)| > €
IV. nnsg mro6oro yucia € > 0
3.4 Huxe chopMylIHpOBaHO CJIEACTBUE TEOPEMBI O MPOMEXKYTOUHBIX 3HAUCHUSX
byukusax (cnencteue Teopembl bonbiimana-Komu). BcTaBeTe BMECTO MIPOITYCKOB
BEPHYIO MOCJIEI0BATEIbHOCTh MaTeMaTnueckux 3anucedt (Hampuwmep, I, 111, IV, 11).
Ilycte pynxums f(x) , Ha KOHIIaX OTpe3Ka , TOraa , TIe
BBITIOJTHSIETCSI YCIIOBHE :
I. npuHKMMaeT 3HaUYeHHE Pa3HBIX 3HAKOB
II. cymectByet Touka c € (a, b)
III. mermpeprIBHA Ha OTpE3Ke [a, b]
IV.f(c)=0
3.5 Huxe nano onpenenenue GyHKIuu f(x), 66CKOHEUHO Majioll B JeHCTBUTEILHOMN
TOYKE Xo. BCcTaBbTe BMECTO MPOIYCKOB BEPHYIO MOCIEI0BATEIBHOCTH MAaTEMAaTUYECKUX
3anuceid (Hampuwmep, I, 11, IV, II).
Oynkuus f(x) Ha3piBaeTCs OECKOHEYHO MAJIOW B TOYKE X(, €CJIH CYIIECTBYET
Takoe, 4To 1 Bcex X € D(f), ymoBneTBoOpsromux ycmoBHUIO ,
BBITIOJIHSAETCS YCIIOBHE
LO<|x—%o| <6(¢)
IL [f(x)| < ¢
III. nnst mro6oro yucna € > 0



IV.8(e) > 0

3.6 Pacnionoxure mocineaoBaTeIbHOCTh NEUCTBUM MIPU HAXOXKICHUU MPOU3BOIHOM
(GyHKIMH 110 OTpe/IeICHUIO.
1) 3apukcupoBaTh X, BHIYUCIUTH 3HAUCHUE PYHKIIUU f(x)

2) HaiiT npupamenne Gpyskuun Ay = f(x +Ax)— f(x)
3) naTh apryMeHTY X MPHUPAIICHUE Ax WM BBIYUCIUTH 3HAUCHUE QYHKIUH f(x + Ax)

4) Haiity ipenen fim 2

Ax—0 A_x

5) onpeAenuTh OTHOILLICHHE %

3.7 PacnonoxxuTe mocyieaoBaTeIbHOCTh ACHCTBUNA MPU HAXOXKAECHUM MPOU3BOIHOU
byukuun y = (sin x)€°s*,
1) HaiiTH POU3BOIHBIE 00EHX YaCTEeH paBEHCTBA

2) nponorapumupoBaTh 00€ 4aCTH paBEHCTBA

3) BOCIOJIB30BAThHCS MPABUIIOM HAXO0XKJICHUS TIPOU3BOTHON CIIOXKHOU (DYHKIIMH

4) BOCIIOJIb30BaThCS CBOMCTBOM ln|ab| = b -In|al

5) 3aMeHUTbh y UCXOTHOMN (HyHKIUEH

3.8 Pacrnionoxure IMOCJIICAOBAaTCIBbHOCTD I[CﬁCTBHﬁ Ipu BBIYHMCJIICHHUHN

. (4—5x)2
HEOMPENENEHHOTO HHTETpaANa [ ——dx.
1) ucnons3yeM TabIHIly HEONpeAEIEHHBIX HHTErPaIoB

2) ucnoJibzyem GopMyITy KBajpaTa pa3HOCTH
3) no6asnsiem noctossHHY0 C B KOHIIE 3aITUCH

4) HCIIOJIb3yEM CBOMCTBO HEOIPEACIEHHOTO WHTErpaja

[0 (3)+ gxt= [ fxkie+ [ gl

5) ucnonb3yeM NOUJICHHOE JIeJICHUE
3.9  Pacnonoxure  MOCIEOOBATEIbHOCTh  JEUCTBUA  NpPH  BBIYMCICHUU

HEOTIPEIETIEHHOTO HHTETpaa [ jTj;'
L3+
N i —+cC
3 1
2)—=+C
Vx

N5

X3



dx
6) | —
x'x3
3.10 BctaBbTe BMECTO MPOITYCKOB BEPHYKO MOCJIEAOBATEIIBHOCTh MAaTEMATHUYECKHUX
3amucei, 4To0bl MOaydnsiach POPMYITUPOBKA OMPECICHUS HEONPEACICHHOTO UHTErpaia.
(Hampuwmep, I, 111, TV, 1I).
Ecmu ¢pynkuus F(x) — bynkiuu f(x) Ha pomMexyTKe X, TO MHOXECTBO (DYHKIUN
F(x)+C, rne C — npou3BoJibHAsI MOCTOSIHHAS, HA3bIBACTCS ot Qynkiuu f(x) Ha

ATOM TPOMEXYTKE U 0003HAYAETCS CHMBOJIOM J. f(x)dx . Ilpm stom f(X) Ha3bIBaeTcs

, f(x)dx HaspIiBaeTCs
I. noppiHTErpaNbHON GyHKIMEH
II. mepBooGpasnas
III. moapIHTErpaIbHBIM BBIPAXKEHUEM
IV. HeonpeneaeHHBIM HHTETPAIIOM
3.11 3anummTe BEpHYIO NOCIEAOBATEIBHOCTh JEUCTBUN, KOTOPYIO TpedyeTcs

COBEPILNTH ISl BBIUUCIICHUS UHTErpaia I(x+ 1)-sinxdx . (Hanpumep, I, 111, IV, I1.)

L. Beruucauts du u v
II. YcraHoBUTB, YTO HYKHO B3SITh 32 U, a YTO 3a dV
III. OnpenenuTh, OTHOCUTCS JIM UHTETPAII K TUITY HHTETPAIOB, UHTETPUPYEMBIX T10 YACTIM

IV. Bocnons3oBathest dhopmyion Iu dv=uv— I vdu , TIOJCTaBUB BMECTO u, dv, du u v ux

3HAYEHHUS.
3.12 BcraBbTe BMECTO MPOMYCKOB BEPHYIO MOCIEAOBATEIIBHOCTh MaTEeMaTHUYECKUX

3amuceil, 4ToObl MOJy4HJIach (OPMYJIHPOBKA OJHOTO U3 CBOWMCTB OINPEAEICHHOIO

unrerpana. (Hanpuwmep, I, 111, IV, II).

Ecau m u M — coOTBETCTBEHHO HaMMEHbIIee U HauboJbIee 3HaYeHus GyHkiuu f(X) Ha

, TO < <
I. M(b—a)
II.m(b—-a)

111 j f (x)dx

V. [a,b]
3.13 3anumuTe BEpHYIO IOCIEIOBATEIBHOCTh ICHCTBUH, KOTOPYIO Tpedyercs
COBEPILUTH JUIsI HAXOXKJIEHHS TIOMIaau (GUTyphl, OTPaHUYEHHON JIMHUSAMHU, 33aBaeMbIMH

1
YPaBHEHUSIMH: Y = X, Y = —, X = 2.

X
I. ITocTponTs yKa3aHHbIE JIMHUU B IPAMOYTOJIBHOM JEKAPTOBON CHCTEME KOOPANHAT.

II. Haiitu @ m b — mipeaenasl UHTETPUPOBAHMS, IS 3TOTO OINPEASTUTh a0CIHUCChI TOYEK
nepeceueHrs yKa3aHHbIX JTUHUH.



IlI. Omnpenenus, rpaduk KkKakod u3 QYHKUMHK Yy =X WIA Y =% JISKUT BBILIE,
b
BOCIIOJIB30BaThCA popMyIoif: S = j( £ (x)—g(x))dx .

IV. Beruncnuthb onpeiereHHbIN HHTerpal, Moab3ysachk dopmynoi Herorona-Jleitonua.

3.14 Hwmwxe cpopmynupoBaHbl (aKkThl O CXOAUMOCTH M PACXOJUMOCTH YHUCIOBBIX
psanoB. BcTaBpTe BMECTO NPOIYCKOB BEPHYIO IOCIEIOBATEIBHOCTh MAaTEMATUYECKHUX
3amnucei, 4ToObl yTBEpKAeHU oKa3zanuch BepHbiMu (Hampumep, I, 111, 1V, 11.)

Ecmu psin Zan , TO . Ecmmn , TO sl Zan

n=l1 n=l1
1. pacxogurtcs
II. CXOIUTCA
III. lima, =0

n—>0

Iv. lima, #0

n—»o0

3.15 Huxe copMyaupoBaH HHTETPATIbHBIN MPU3HAK CXOAUMOCTH YUCIOBBIX PSIOB.
BcTraBpTe BMECTO MPOIMYCKOB BEPHYIO MOCIEIOBATEIBHOCTh MAaTEMAaTHUYECKHX 3aIHUCEN.
(Hampuwmep, I, 111, IV, 11.)

0
Ilycts paH psn Zf (1), 4neHBl KOTOPOTO ABNISAIOTCSA 3HAYECHUSMH HEKOTOpO (yHKmu f

n=1
(%), Ha . Torma, ecnu CXOIUTCS (pacXomauTCs), TO
CXOUTCs (pacxoauTcs) U

I. f1+°° f(x)dx

II. if (n)
I [1,+o0)

IV. nonoxwurenbHOW, HENPEPHIBHOW U HE BO3PACTAOIIEH
3.16 3anumure MOCIeI0BaTENBHOCTh JEUCTBHUI, KOTOPYIO HYKHO MPUMEHUTH MPH

1
HCCIICA0OBAHUU I'APMOHHUYCCKOT'O psaa Zﬁzl ; Ha CXOAUMOCTDH C IIOMOIIBIO MHTCTPAJIBHOT'O

IMpU3HaKa CXOAUMOCTH

=1
1) Crenatb BBIBOJ O PACXOJIMMOCTH PsiJia Z—

n=1

2)  Bsectu B paccMoTpenue GyHkuo f(x) = %

3)  YcTaHOBHUTB,YTO UHTErpas | 1+o° f(x)dx pacxomgurcs

4)  Jokasath, uto ¢yHknus f(x) SBASETCA MOJOXKHUTEIBLHON, HEMPEPHIBHOM,
yObIBaroteit Ha [1, +00)
v (=D (n+1)
3.17 Uccnenyiite Ha aOCONIOTHYIO U YCIOBHYIO CXOJIHUMOCTBH PSif ZT
n=1
3anuiuTe BEPHYIO MOCIEAOBATEIBHOCTh JNEHUCTBUM, KOTOpash MpPU 3TOM JOJKHA OBITh
OCYILECTBJICHA.



1)  IIpumenuts Teopemy JleliOuuila
2)  Cnenatb BBIBOJ, SIBIISICTCS PsAl aOCOIOTHO CXOISIIUMCS WA HET
3) BrpiOpate mnpu3HaK CXOAMMOCTH psfa C  TOJIOKUTEIBHBIMA  YJICHAMH U
BOCTIOJIH30BATHCS M
4)  CocTaBuTh P U3 MOyJICH WICHOB TAHHOTO Psiaa
3.18 3anummTe BEPHYIO MOCICIOBATEIBHOCTD JCHCTBUI IPH HAXOXKICHUU 00JIACTH

n

S
X
CXOOJUMOCTH CTCIICHHOI'O psga Z n 5n+1 .
n=l :

1)  HccnenoBaTh CXOIUMOCTH psijia HA KOHIIAX HHTEpBaJIa CXOJIUMOCTH

2) 3anucaTh HHTEPBAII CXOAUMOCTH Psaa

3) Haittu pangnyc cxoaqumocTu psiaa

4)  Cpenatb BBIBOJ O TOM, BXOJST JIM KOHIIBI HMHTEpPBAJa CXOAMMOCTH B 00JacTh
CXOAUMOCTH psifa

3.19 Pacnonoxute NOCIEAOBATEIBHOCTh ACWCTBUM MPHU HAXOXKICHUU YACTHOU

9%z

npousBoaHoi — ¢ynkuuu z = In(3xy — x3).

dx2
1) —-6x(3xy—x3)—(3y—-3x2)(3y—3x2)

(3xy—x3)?

(Bxy-x3)’
2) 3xy—x3

3) (In(Bxy — x3))%
3y—3x2\’
4) ( 3xy—x3)
(3y—3x%)'(3xy—x*)-(By—3x2)(3xy—x3)’
(Bxy—x3)?

X

S)

3y—3x?

6)

3xy—x3

3.20 PacmosiokuTte TOCJIEA0BATEIBHOCTh JCUCTBUM TPU HCCIENOBAaHUU (YyHKIIMH
JIBYX MIEPEMEHHBIX Ha YKCTPEMYM.
1) Beruucnsem 3Hauenus 4, B, C

2) BerumucIsaeM Zy(Xo; Vo)

3) ompejenseM CTalMOHAPHBIE TOUYKH

4) HaXOMM YaCTHBIEC TIPOM3BOIHBIC (DYHKIIUH [TEPBOTO U BTOPOTO MOPSIIKOB
5) onpeaenseM, MUHUMYM HIIH MAKCHMYM MMEETCSI B TOUKE DKCTpEMyMa

6) BBIUKCIIAEM 3HAUCHHE A

7) onpenensieM HATUYKUE TOUKU IKCTpEMyMa



3.21 Pacnomoxute  NOCIEAOBATENBHOCTh  JACHCTBUA  NPU  BBIYUCICHUH

JI,(x + 2y)dxdy, tae o6nacts D orpanuuena tuHUAME X = 2,y = X, X = 2Y.

1) Beraucautsb fgx(x + 2)dy = Zfoz x2dx
2) IlepeitTu OT IBOMHOTO MHTErpasia K HOBTOPHOMY f 02 dx fgx(x + 2)dy
2

3) Iloctpouts o6macte D: x = 2,x = 2y, y = X
S (% ,2qx =10
4) Boraucnuts - [ x?dx = -

3.22 OmnpepenuTh TOCIEIOBATEIBHOCTh JEHCTBHI IPH HAXOXKIECHHH OOIIETO
pemenus nuddepenmansoro ypasaenus (1 + x2)y’ + 2xy = 3x2.

Hv=

n 1-3ka
x>+C
2y = 1+x2 ,
3)u’v+u(v’ + m) =
12+x2 1+x2
;) , 2xy _ 3x
Dy + 14x2  1+4x2
SYu=x3+C

3.23 B ypne HaxoasTcs 3 Oenbix U S5 yepHbIX 11apa. M3 He€ Hayrajg BeiHUMaloT (0€3
BO3BpAIIICHUS) OJWH 3a JPyruM JBa Imapa. KakoBa BEpOSTHOCTh TOTO, YTO CpPEIU HUX
OyJleT pOBHO OJIMH YEPHBIN 1map?

Pacronioxkute mOCIEAOBATEILHOCT TONYYEHUST YHCEN TP PEIICHUW 3a7add 110
IpEIIOKEHHOMY anroputMmy. Beramcnsiem: 1) P(6); 2) P(4); 3) P(u4\6); 4) P(6\4);
5) P(poBHO OZWH YEPHBIH 11ap).

BapuanTsl 0OTBETOB:
B

2) 2

3)=

4) =

5)2

3.24  PacnosioxuTe  TOCIENOBATEIBHOCTh  JIEUCTBUH  MNpH  MOCTPOCHUU
WHTEPBAJIILHOTO BAPUAIIMOHHOTO PsJia MO JaHHBIM BBIOOPKH.



1) cocraBieHue TaOIULBI, B KOTOPOW B MEpPBOWM CTpPOKE (HOPMUPYIOTCS TpaHUIIbI
HMHTEPBAJIOB, & YUCIO BO BTOPOU CTPOKE — 9TO o0lIas CyMMa 4acTOThl BCTPeU BCEX
YHCeN JUCKPETHOTO Psijia, MONaJdarolIuX B COOTBETCTBYIONIMI HHTEPBAI

2) popmupoBaHUE IIKAJIBI HHTEPBAJIOB
3) HaxOXJeHUE BEJIMUUHBI UHTEpBaIa

4) mocTpoeHue TUCKPETHOTO BapUAIIMOHHOTO psijia
3.25 YkaxwuTe nocjaea0BaTebHOCTh AUCTBUHN NIPU MEPEBOE KOMIUIEKCHOTO
qucia u3 anreopandeckoi GopMbl B TPUTOHOMETPUUECKYIO.

1) nmoxcranoBka p u @ B hopMyIty

2) HaxOX/IEHUS TJIABHOTO 3HAYCHUS apTyMEHTA
3) BBIYHCIIEHHE MOYJIsl KOMILIEKCHOTO Yucia
4) BBIYHMCIICHHUE Sin ¢ U COS @

5) onpezeneHue 3HAUCHUHN ACHCTBUTEIIBHOM M MHUMOM YacTen

4, BOHpOCBI Ha YCTAaHOBJICHHUC COOTBCTCTBUA.

4.1 Jlansl uncnossle npomexytkun A =[3;5) u B =[0; 3]. Bemonnurs onepauuu
HaJl MHOKECTBAMM M YCTAHOBUTH COOTBETCTBHE.

n ANB 2 [0; 5)

2y AUB 0 0

3 A\B 5 (3; 5)

s B\ A n[33)
» 3}

4.2 VYCTaHOBUTH COOTBETCTBHE MEXAY MNOpeAcIaMH U HEONPEACICHHOCTSIMH,
O0OHapYKEHHBIMH B KXKJIOM U3 HUX

. . 0
5) lim,_,,;(1 —x)-tg (%x) a) HEOIPeIEIEHHOCTh (5)
6) lim x2S 0) HeomnpenenEHHOCTh (2)
X0 3x34+5x2-10 p 0
: x%-9 B) HeomnpeaenéHuocts (1%
7) lim,_, S ) pen (1%)
- r) Heonpeaenéanocts (0 - 00)
2x+1 x
8) lim,_ 4 ( )
2x-1 )
1) HeonmpeaeIéHHOCTh (00 + ©0)




4.3 YCcTaHOBUTH COOTBETCTBUE MEXKAY I'padUuEeCKUM U aHATUTUUYECKUM 3aJIaHUsIMU
GyHKITUH.

1)
.}’T / a) y=2x
'5" / x 6) y=(0,5)"
2)
ylﬁ B) y=log, x
o] I
: r) y =logg s x
3) 5 1
m) y=x’
i
-
G'l x
4)
\"}L
o .

4.4 Tlonb3ysice rpaduxkamu GYHKIHUA, HUCCIEAYHTE BOMPOC O HENPEPHIBHOCTU
GyHKIMM B TOYKE X, U TMOCTAaBbTE B COOTBETCTBHE KaXJOW YKa3aHHOM TOYKe X, €€
XapaKTePUCTHKY.

1)
A
y /—\ a) Xy — TOUKa HEMPEPHIBHOCTU (DYHKIUU

A

B / 0) X, — TOUKa yCTpaHUMOTO pa3pbiBa 1T0 pona
~— :

0 X0 )E
B) X, — TOYKa HEYCTPAHUMOTO pa3priBa 1To pona




I') X, — TOYKa pa3pbiBa 210 poja

4) ‘

W

0

4.5 VYcraHOBUTH COOTBETCTBHE Mexny Gynkumedr y = f(x) u cmocobom
HAaXO0XJICHHS €€ MEPBOl MPOU3BOTHON V' .

1)y = sin(Inx) 1) norapudpmuyeckoe quddHepeHIHpOBaHUEC
)y =x-tgx 2) TabnuyHas IpOU3BOAHAS
3)y = (log, x)c°5* 3) mpou3BOAHAS HESIBHO 33JJaHHON (PYHKIIUU
4)y = 5% 4) mpou3BOHAS TPOU3BEICHUS

5) npou3BoAHAS CIOKHOU (PYHKIIUH

4.6 VYcTaHOBUTH COOTBETCTBHE Mexny Gynkumedr y = f(x) u cmocobom
HAXO0KJICHHS €€ TIEPBOM TPOU3BOIHOM Y.

DHy=3Vx 1) norapudmuueckoe nudhepeHpoBaHue
2)y = (Igx)* 2) TabnuyHas Mpor3BOIHAS
3)y = (5x + 2) - cosx | 3) MPOU3BO/HAS HESBHO 3a1aHHON QyHKIMK
4)y = e 4) mpon3BOIHAS TTPOU3BEICHUS

5) npou3BoAHAas CIOKHOU PYHKIIUU

4.7 YcTaHOBUTH COOTBETCTBUE MEXAY rpadukamu (pyHKIUA U 3HAKaMU MEPBOM U
BTOPOI MPOU3BOHOM ITUX (QYHKIIUI

D | |




F 3 a) y! > 0, y" > 0

iV

I
2
) B)y'>0,y”<0
3)

-
&
Y
GJ‘ x 1_‘)‘yl<0,’yﬂ>0
¥
I
| =
& X

6) ¥ <0,y"<0

b

4.8 Ha pucynke wuzoOpaxxeH rpaduk QGYyHKIHMM W KacaTelbHbBIE K HEMY,
MpoBeJieHHbIe B Toukax ¢ adcuuccamu A, B, C, D. IlocTtaBpTe B COOTBETCTBHE KaXKJIOU

TOYKC 3HAUCHHUC €C HpOPIBBO,IIHOﬁ B OTOM TOYKE.

1) A a) - 4
2) B 0) 3
3) C B) -0,5
4) D r) 0,7

4.9 VYcraHOBUTE COOTBETCTBUE MEXIYy (QYHKUHMSIMH, 3alMCaHHBIMU B JIEBOU
KOJIOHKE, M HX IEpBOOOPa3HbIMU B IPABOMl KOJIOHKE

) = a)%




2) 3 6) In|x|+ x’
1
3) 3X2 B) — +2
1 x
4) ; + 2X r) _l
X
1) x°
4.10 YcTaHOBUTE COOTBETCTBHE Me>1<zxy MHTETpaJaMU U X 3HAYCHUSIMHU
dx atx|
1 —ln
) Jaz -x 2) 2a a— x
dx X
2) _[ e 0) ;arctg;+c
3) j dx B) arcsin=+c
a’-x’ a
dx X
T) arctg—+c
4) | ~—— ) arcig—

) ln‘x+ x’ta’

+c

4.11 VYcranoBure

COOTBCTCTBHUC MCIKAY HCOIPCACICHHBIMHU  HWHTCTPAJIaMU,

3alMCaHHBIMU B JIEBOU KOJIOHKC, 1 paBHBIMH UM BBIPAKCHUAMMU B HpaBOﬁ KOJIOHKC

1) j Af (x)dx
2) [(f+ghx

3) q f (x)dxy

4) j dF (x)

a) | fdxt|gdx
6) J}(x) J.
B) A j F(x)dx

r) F(x)+C
) f(x)dx

4.12 VYcTaHOBHTE COOTBETCTBUE MCKAY HCOIPCACICHHBIMU HWHTCTpAJIaMHU
3aMCHaMH, KOTOPEIC HGJ’IGCOO6p33HO IMPUMCHHUTD OJIsI BBIYUCIICHNA MHTCTPAJIOB

u

1) Jsin3 x-cos” xdx

2 [V g,

COS X

3) J.sin4 X-COS X dx

clgx

4 [=5

Sll’l X

a) I =1gx
0) t=cigx
B)  =sinx
r) f=Ccosx
n) t=cos’ x

4.13 YcTaHOBUTE COOTBETCTBHE MEXKAY UHTETPAJIOM U CIOCOOOM €ro pelieHHUs.

)fxlnSx
2) [(x + 1) sinx dx

a) MCIIOJIb30BAHKUE IMOWICHHOTO JICIICHUS
0) moaBeneHue o 3HaK auddepeHmuana




3) [ 5%dx
4) [ dx

X

B)
| f(kx+b)dx=% [ £(t)dr

I') HETIOCPEICTBEHHOE MHTErPUPOBAHNE
J1) METOJl MHTETPUPOBAHUS IO YACTIM

UCIIOJIb30BaHUE bopmyIbl

4.14 YcTaHOBUTH COOTBETCTBHE MCXKIAY 4YHCIOBBIMH pPAOdAMU W IIPHU3HAKaAMHU
CXOOAUMOCTH, KOTOPBIC HGHGCOO6p&3HO MNPpUMCHATb IJII MCCIICAOBAHUA BOIIPOCA 00 mx

CXOJUMOCTH
1) - 2n+1 a) NpU3HAK CPAaBHEHUI
2
n=l1 Sn
%) i n’ 0) HEOOXOIUMBIH MPU3HAK CXOJIUMOCTH
=n’+1
3) x 3 B) paauKaIbHBIN mpu3Hak Komm
' (n+2)!

2 i(HEJn

r) npu3Hak Jlamambepa

1) TeopeMa JleliOHuma

4.15 YcraHoBUTH COOTB

CXOJUMOCTH

CTCTBUC MCIKAY CTCIICHHBIMH pPiAdaMHU H o0acTIMHu

1) ix" -n!
n=1

5>

n=1 N

a) (-00;00)
6) {0}

B)[-1, 1]
r) (-1, 1)

I[) ['19 1)

4.16 YcCcTaHOBUTH
CTENICHHOU Psij

COoOoT

BCTCTBHUC MCKIY (bYHKI_II/IHMI/I U HX Pa3IoKCHUCM B

1) In(1+x)
5 —
) l-x

3) e’

4) arctg x

3 5
X X

n X
L * G I U
8) x-S +(=1) 1l

+(—1)”-(x

2n+1)!

2n+l1

+K

3 5 2n+l

X X X

+K

1!

B) l+x+x” +x’ +K
2

3

X X
S S
r) x T+ +(-1)

6)

n
n—-1 X
— ...
n
xr X x"

NI+ + 2+ 2 bk +2 4K

121 3! n!

4.17 BpIYMCIONTE 3HAYEHHS YACTHBIX IPOU3BOMHEIX QYHKIMU Z = 4x?

—xy3 + 5y

B Touke M(y(1; —1) u ycTaHOBUTE COOTBETCTBHE.



0z _
1) = a) 3
) 0x 1My 0) 8
2) & B) 2
971m, r) 6
0%z
3= . n 9
20 e)l
RO%
0%z
) 0xdy M,
4.18 Beruucnure 3HAYCHUS YaCTHBIX POU3BOTHBIX byHKIMH
z = 5x3 — 3xy? — 2y B Touke M,(1; 2) u ycTaHOBHUTE COOTBETCTBUE.
1) Z_Z a) 30
x 0) —14
2) & B) —12
97 1m, r)—6
0%z _
3= . n) —4
02,0 " e)3
RO
0%z
) 0xdy M,
4.19 YcTaHoBUTH COOTBETCTBUE IIpU repexone OT

X, dXd K ITIOBTOPHOMY HUHTETpAIy U paCCTaBUTh NIPCACIIbI UHTCIPUPOBaAHUA, €CIIN
o (e y)dxdy pHOMY pany u p p pup

D OI'paHNYCHA JIMHUAMMU:

ayx=1y=2,x+y=6 4 Vax
- l)fo dx f_mf(x; y)dy
6)y="5,y=8

1 Vax—x2
2) fy dx [y fC0)dy
B)y =2x%y =+x .
3) J; dx ;7 f o y)dy
r) KoHTypoMm TpeyroinbHuka ABC, rme
4 6—x
A(1:2), B(3;6), C(3:0) 4) [ dx [, " f(x,y)dy

1) x2 +y? = 4x 5)[°, dx [& f(x,y)dy
2

420 VCTaHOBHTH  COOTBETCTBME MPH  TIEpeEXojae  OT [ fD f(x,y)dxdy

K MTOBTOPHOMY MHTETpally U PAacCTaBUTh MPEAENbl HHTETPUPOBAHUA, eciu D orpanuueHa

JIMHHUAMUA

- — _ 4 Vax
ayx=1L,y=2,x+y=6 l)fo dx f_\/hf(xdody




2
0)y==,y=8
B)y = 2x%,y =+x
r) kKoHTypoMm TpeyroibHuka ABC, rae
A(1;2), B(3;6), C(3;0)
n) x% 4+ y? = 4x

1, Vax—xZ
2) fO dx f2x2x * f(x' y)dy

3) [ dx [ f(x,y)dy
4) [Fdx [T f(x,y)dy

5) [, dx [ f (e, y)dy

4.21 YcraHoBUTE COOTBETCTBHE MEXAYy AU(GepeHInaIbHbIM ypaBHEHUEM U €r0

PCHICHUCM.

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(Bx))
6) y = e**(C; + Cyx)

B) Yy = C; - cos(Bx) + C, - sin(Bx)

r)y = C; - ef1¥ + C, - eke¥

ny=C e+,

4.22 YcTaHOBUTE COOTBETCTBUE MEXKIY (DOpMysiaMH M3 TEOPUH BEPOSITHOCTEH U MX

Ha3BaHHUSIMMU.

1) P(4) =%
2)P(A)) + P(A)) + -+ P(4,) =1

3) P(A) = P(By) ' P(A\B,) + +P(B,) ' P(A\By) + - +

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

P(Bi)-P(A\B))
4) P(BN\A) = — =

a) ¢hopmyJia MOJHON BEPOSTHOCTU
0) dbopmyia KJIACCHYECKOM
BEPOSITHOCTU

B) (popmymna baiteca

r) dopmysia BEPOSITHOCTH MOJIHOU
IPYIIIBI COOBITHIA

n) bopmyna bepuynnu

4.23 VYCTaHOBUTHh COOTBETCTBUE MEKIY

pacnpcaciaCHusl.

CIy4YallHOW BEJIMYMHOW W 3aKOHOM

1) Touka C gemut otpe3ok AB B
otHomienuu 2:1. Haynauy Ha otpe3ok AB
opocatorcsa 4 Touku. CrnyuyaiiHas BeTUYHHA
§ — YHUCIO TOYEK, MOMAaBIIUX HAa OTPE30K
AC

2) CnyvaitHas BeauuMHa & — oIIMOKa
U3MEPUTETBHOTO npubopa JUTUHBI
HEKOTOPOI'0 U3/1eNus

3) 400 wuspenuit NOPOXOAST KOHTPOIb.

BepositTHOCTP ~ TOTO,  YTO  M3EHC
OpakoBano, paBHa 0,001. Cnyuaiinas
BeIMUYMHA & — YHUCIO OpakoBaHHBIX
15631 () 050

4) BepostHOocTh momananus B nenb 0,1.
Cnyvaitnas BenmuuuHa & —  YHCIO
BBICTPEJIOB JIO NEPBOT0 MOMa aHus

a) buHoMuanbHOE pacrpeneneHue
JTUCKPETHOU CIIy4alHOW BEJIMYUHBI

0) Pacnipenenenue Ilyaccona quckpeTHoM
CIIy4YalHOMW BEJIMYHUHBI

B) HopmanbsHoe (rayccoBckoe)
pacnpeaeneHne HEMPEPIBHON CIIy4ailHON
BEJIMYUHBI

r) ['eomerpuueckoe  pacnpenencHue
JTUCKPETHOW CIIy4YallHOU BEJIMYHUHBI

n) IlokazarenbHoe (IKCIOHEHIIMATIBLHOE)
pacnpeaeneHne HEMPEPIBHON CIIy4YailHON
BEJINYMHBI




4.24 Jlns BapuanuoHHoro psiga 3, 4, 5,9, 10, 10, 12, 12, 12 BeIUUCICHBI YHCIOBBIC
XapaKTEPUCTUKU. Y CTAHOBUTE COOTBETCTBUE MEXKAY UX HA3BAHUSIMU U 3HAUCHUSIMU.

1) 10 a) MoJia
2)9 0) MenuaHa
3) 8% B) cpeaHee apu(METHIECKOe
412 T') TUCTIEPCHS
1) pa3Max

4.25 YcTaHOBUTH COOTBETCTBUE ASUCTBUM ¢ KOMIUICEKCHBIMU YHCIAMHU Z; = 5-3iu
z,=2+1.

1) zZ,+z, a) 16 — 30i

- 0)7 — 2i
2) — B) 1,4 — 2,2i

2 r)13 —i
3) 312 n) 16 + 30i
4) 2, +2,

Illkaj1a oueHUBAHHMA Pe3yJabTATOB TECTHPOBAHMA: B COOTBETCTBUU C

NEUCTBYIOIIE B  yHUBEpCUTETE  OalUIbHO-PEUTHUHIOBOM  CHCTEMOl  OllGHMBAHUE

pE3yNbTaTOB MPOMEKYTOUHOM aTTecTalMK 00Oy4daroMXcs ocyllecTBisgercs B pamkax 100-
OaJUIbHOM IIKajbl, MPH 3TOM MAKCUMAJbHBIA Oalll MO MPOMEXKYTOUHOW aTTecTaluu
oOyyaromuxcsi mo o4Ho Gopme oOyueHus: coctaBisier 36 0aioB, MO OYHO-3A0YHOU U
3aouHoi (popmam oOyuenust — 60 6amioB (ycTtaHoBieHO nojoxenuem I102.016).

MakcumalibHbIN Oal 3a TECTUPOBAHUE MPEICTABISAET COO0N Pa3HOCTh JBYX UHCEIL:
MaKCHUMaJIbHOTO Oajulia Mo MPOMEKYTOUHOM aTTeCTalluu i JaHHOW (opMbl 00ydeHUs
(36 numu 60) u MakcuMalbHOTO Oajuia 3a pelIeHue KOMIIETEHTHOCTHO-OPUEHTUPOBAHHON
3amauu (6).

bann, momydeHHBIM oOydarommMmcs 3a TECTUPOBAHHME, CyYMMHUpPYETCS € Oamiom,
BBICTABJICHHBIM €MY 34 PEUIEHUE KOMIIETEHTHOCTHO-OPUEHTUPOBAHHOM 3a/1a4uH.

OO6mumii Oamm 1O TPOMEKYTOUHOM arTecTallud CymMMmupyercs ¢ Oamiamu,
MOJIYYCHHBIMA OOYYarOUIUMCsl TIO PE3yJIbTaTaM TEKYIIEro KOHTPOJsS YCIIEBAaEMOCTH B
TEUEHHE CEMEeCTpa; cyMMa OajsIoB MEPEBOAMUTCS B OLICHKY MO S5-OaTbHOW miKane (s
AK3aMEHa) CJICIYIOIHNM 00pa3oMm:

CootserctBue 100-6amibHOM 1 5-0ayIbHOM KA

Cymma 6annos no 100-b6annvrot wikane Oyenka no 5-6annvHoU wKane
100-85 OTJINYHO
84-70 XOPOIIIO
69-50 YAOBJIETBOPUTEIBHO
49 u menee HEYAOBJIETBOPUTEIBHO

Kpumepuu OUCHUBAHUA pe3)/ibmamoe mecmupoeanui:

Kaxaplii Bomipoc (3aaHue) B TECTOBOW (popMe OIleHHMBAETCs MO JUXOTOMHUYECKON

IIIKaJIe: BBITIOJHEHO — 2 0aJ1j1a, He BEINOJHEHO — () 0aJ1710B.




2.2 KOMIIETEHTHOCTHO-OPUEHTHPOBAHHBIE 3A/JAYH

Komnenenmnocmno-opuenmuposaunas saoaua Nel

CocraButh (QyHKIHMIO TPUOBUIM U TOCTPOUTH €€ TrpaduK, €CIH H3BECTHO, YTO
(UKCUpPOBAHHbBIC U3/IEPKKH MPOU3BOJICTBA MPOAYKIIMU COCTaBIA0T 10 ThIC. py0. B MecsIl,
nepeMeHHbie u3AepKku — 30 py0. 3a eAMHUILY MPOAYKIIMH, a BeIpyuka paBHa 50 py0. 3a
CAVHUILY MTPOAYKIIHH.

Komnenenmnocmno-opuenmupoeannas 3aoaua Ne2

3aKOHBI CIIPOCa U MPETI0KEHUS Ha HEKOTOPBIN TOBAp OMPEACIISIIOTCS YPaBHEHUSIMU
D=12-2QuS=Q + 3.

a) HaifTu TouKy pbIHOYHOTO PaBHOBECHSI.

0) Haiitu TOuky paBHOBecHsl TOCJ€ BBEACHHS Hajora, paBHOTO 3 J€H. el. Ha
eAUHUIYy Tpoaykuuu. OnpeenuTh yBETWYEHUE II€Hbl W YMEHBIICHHUE PaBHOBECHOIO
o0béMa mponax. [locuntaTe 10X0/a rocygapcTBa Mociie BBEICHHs 3TOT0 HaJora.

Komnenenmnocmno-opuenmuposaunas saoaua Ne3

3aKOHBI CIIPOCa U MPEJI0KEHUS Ha HEKOTOPBIN TOBAp OMPEACIISIIOTCS YPAaBHEHUSIMU
D=12-2QuS=Q + 3.

a) Kakas cyOcuauns npuBeA€T K yBeJIMUEHUIO 00bEMA MPOJaxK Ha 2 €TMHUIIBI?

06) BBoauTcs npomnopuuMoHanbHBIM Hanor, paBHbd 20%. HailTu HOByIO TOUKY
paBHOBECHUS B JI0XO]] PABUTEIILCTBA.

Komnenenmnocmuo-opuenmupogannas 3adava Ned

B nponwtom rogy cpemHsis 1ieHa JaHHOTO ToBapa Obuta 15  JIeHeXHBIX SAWHHIIL, a B
HacTosmeM roay — 18 meHexubix enunui. Halitu 3aBucumocts P = f(n) niens ToBapa P
OT HOMEpa ro/ia N MPHU YCIOBUH, YTO TCHICHIIUS POCTA COXPAHUTHCS, TO €CTh IleHa OyaeT
YBEIIMYMBATHCS HA OJTHO U TO e 4rciio. COCTaBUTh MPOTHO3 CPEAHEH IEHBI HA TPHU roja
BIIEPE/I.

Komnenenmnocmno-opuenmupogannas saoava Nes

[lena 3a equHUIY TOBapa 3aBUCHUT OT 00BbEMA 3aKa3a U OMPEAENIIeTCS CIASAYIOITUM
obpazom.

1. Eciiu 00béMm 3akaza He mpeBbimaer 4 000 eawHUI] TOBapa, TO II€HA €IUHUIIBI
ToBapa paBHa 300 pyOneit.

2. Econ 00BpéM 3akaza npesbimiaeT 4 000 eguHUI TOBapa, TO Ha KaXAYI €IUHUILY

toBapa ot neHbl 300 pybJeii mpegocTaBiasieTcst ckuaka B pazmepe X —4000 py6reit, rae x —
50

KOJIMYECTBO €JIMHHULl TOBapa B 3aKase.

OnpenenuTs HaOONBIIYIO BBIPYYKY B PyO., KOTOPYIO CMOXET MOJY4YUTh (pupma
(06bEM 3akaza He MoXkeT mpeBbimath 16 000 enuauir ToBapa). OTBET 3amucaTh B BHJC:
R(xg)=Ry-



Komnenenmnocmuo-opuenmuposgaunas saoaua Neb

[lena 3a equHUIy TOBapa 3aBUCHUT OT 00BhEMA 3aKa3a U OMPEAENIIeTCS CIACAYIOITUM
obpazom.

1. Eciiu 00béM 3akaza He mpeBbimaer 3 000 eawHUI] TOBapa, TO I€HA €IUHUIIBI
ToBapa paBHa 200 pyO:eit.

2. Eciin 00BbéM 3akaza npesbimaet 3 000 equHUIl TOBapa, TO HA KXKAYIO CAUHUILY

toBapa ot nensl 200 py0ieii mpegocTaBisercs ckuaka B pazmepe X —3000 pyGreit, rue x —
100
KOJIMYECTBO €MHUII TOBApa B 3aKa3e.

OnpenenuTh HaOONBIIYIO BBIPYYKY B PyO., KOTOPYIO CMOXKET MOJY4YUTh (Pupma
(00BéMm 3akaza He MoxeT npeBbimath 13 000 exuHUIy TOBapa). OTBET 3amucaTh B BHUJE:

R(xo): R,

Komnenenmnocmuo-opuenmuposannas 3aoaua Ne7
3aBucuMOcCTh KosnmdecTBa ) (B mT., 0 <O <30000) KyIUIEHHOTO Y (GUPMBI TOBapa

or ueHol P (B py0. 3a mT.) BbIpaxkaerca ¢opmynon Q=30000-P. 3aTpaThl Ha
IpOU3BOACTBO () €AMHMI] TOBapa COCTaBIsAOT 50000 + 3000000 pyo. Kpome 3arpar Ha
MPOU3BOJICTBO, (QupMa JAOJKHA IJIATUTh Halor t pyo. (0<l<15 000) C KaxJaou

NpOU3BEAEHHON €IMHHULIBI ToBapa. Takum o00pa3oMm, NpuOBUTL (UPMBI COCTABIISET
PO -50000-3000000-r0 pyO., a obmas cymMma HajoroB, COOpaHHBIX T'OCYAapCTBOM,

paBHa tQ pyo.

dupMa NPOM3BOAUT TAaKOE KOJIMYECTBO TOBapa, NpU KOTOpOM €€ MpUOBLIH
MakcuManbHa. [lpn kakom 3HaueHuu t (B py0.) oOmiass cymMMa HajioTOB, COOpaHHBIX
rOCyIapCTBOM, OYJE€T MaKCUMAIIbHOM?

Komnenenmnocmno-opuenmuposannas saoava Ne§

[Ipennpusitue BBIMYCKAET U pealu3yeT NPOAyKIuio B o0béMme O en. M3BecTHbI
gynkuus 3atpar C(Q) =1,92-Q3+432-0Q2+2,88:-Q+15 wu ¢(yHKuus UeHH
npoaykuuun  P(Q) = —1,44-Q + 89,28. Tpebyercs ompeneanTb MaKCHMaJIbHYIO
npUObUTH MPEITPUSITHS.

Komnenenmnocmno-opuenmuposaunas saoaua Ne9

[Ipennpusitue BBIMYCKACT M pealn3yeT MpoAyKuuio B o0béme O en. M3BecTHbI
gynkuus 3atpar C(Q) =1,92-Q3+432-0Q2+2,88-Q+15 wu ¢yHKuus UeHH
nponykinuu P(Q) = —1,44 - Q + 89,28. TpeOyetcs ompenennTs 00BEM MPOIYKIIUUA U
IIEHY, COOTBETCTBYIOIINE MaKCUMaIbHON TPUOBLIH.

Komnenenmnocmno-opuenmuposannas saoaua Nel(

[IpennpusitTue BBIMYCKACT M pealu3yeT MNpoAayKuuio B o0béme O en. M3BecTHbI
¢ynkiusa 3atpat C(Q) =1,92-03+4,32-Q2+288-Q+15 u QyHKuUs LEHBI
npoxaykinuu P(Q) = —1,44 - Q + 89,28. Tpebyercs onpenenuTs CpeaHue U MpeIeTbHbIC
3aTpaThl, COOTBETCTBYIOIINE MAKCUMAJILHON MPUOBLIH.



Komnenenmnocmuo-opuenmuposgannas saoaua Nel |

[Ipeanpusarue BBITYCKAET U pealu3yeT MNPOAYKIHMI0 B o0béme (O en. M3BecTHbI
¢ynkiusa 3atpat C(Q) =1,92-03+4,32-Q2+288-Q+15 u QyHKuUs LEHBI
npoaykuuu P(Q) = —1,44 - Q + 89,28. TpeOyercs ompeneianTb  Y4acTKH pocTa |
yObIBaHUS MPUOBLIN TPU U3MEHEHUU 00bEMA BBIITYCKAEMOM MPOAYKIIUU OT 2 110 S eI.

Komnenenmnocmuo-opuenmupogannas saoaua Nel?2

[Ipennpusitue BBIMYCKAET M pealnu3yeT NPOAyKIHUio B o0béMme O en. M3BecTHbI
gynkiusa 3atpar C(Q) =1,92-03+4,32-Q2+288-Q+15 u QyHKuUS LEHBI
npoaykuuu P(Q) = —1,44 - Q + 89,28. TpeOyercs onpeAenuTh HaUMEHbIIEE 3HAUCHUE
3aTpat Npu U3MEHEHUU 00bEMa BBIITYCKAEMOU NPOYKIIMH OT 2 70 5 €.

Komnemenmnocmmuo-opuenmuposannas 3aoaua Nel3
[Io naHHBIM HCCIENOBAHUN B PACIpPEICICHUU AOXOJOB ONHOW W3 CTpaH, KpUBas

3 5
HopeHua MOJKET OBITH OIKMCaHa YpaBHCHHUEM Y = E - g, rac X — A0Jis1 HACCJICHUA, YV —

TOJISl TOXOJ0B HaceleHus. Berauciauts koddduiuent JKUHHM, OIEHUTh pacIpeeeHue
noxonoB 40% HanboJiee HU3KO OILUIAYUBAEMOTO HACEJIEHUS.

Komnenenmnocmno-opuenmupoeannas 3aoaua Nel4

N3 cTaTucTUYeCKUX JAHHBIX U3BECTHO, YTO JJI PACCMATPUBAEMOTO PETHMOHA YKCIIO
HOBOPOXKJICHHBIX M YHCJIO YMEPIIMX 33 EIUHUILY BpPEMEHHM MPONOPLHUOHATIBHBI
YUCJICHHOCTH HaceJeHus ¢ KodhHUIMeHTaMH MPONOPLUHUOHATFHOCTH COOTBETCTBEHHO kq U
k,. HaliTu 3akOH W3MEHEHHUS YHCICHHOCTH HACEJICHUS C TCYCHHEM BpPEMEHHU (OMHUCATh
MpoTeKaHue AeMorpaduIecKoro mpoiecca).

Komnenenmnocmno-opuenmuposannas 3aoava Nel5
Haiitu BeIpakeHne o0bEéMa peanuzoBaHHON npoaykiuu Q = Q(t) u ero 3HaueHUE
npu t = 2, eclii U3BECTHO, YTO MPOIYKIHS MPOJAETCS Ha KOHKYPEHTHOM PBIHKE IO IIeHE

P(Q) = 3 — 2Q, nopma aKcenepauI/m% = 1,5, vopma unsecruuiit m = 0,6, P(0) = 1.

[TosicHeHue: TOAYYEHHBIH Ha MOMEHT BpeMeHu ¢ moxo coctaBuT R(Q) = Q - P(Q),
qacTh KoToporo, paBHas [(t) = m - P(Q) - Q, uHBeCTUPYETCSA B MPOU3BOJICTBO MPH HOPME
MHBECTUIMK m. B pe3ynbTare pacIIUpeHHs MPOU3BOACTBA (NPEIOaracTcs IOJTHAS
peanu3arysi MPOU3BOAMMO# MPOIYKIMK) OyIET MOTY4YEeH IPUPOCT I0X0/1a, YaCTh KOTOPOTO
OINATh WHBECTUPYETCS I PACHIUPEHHUs BBIMYCKAa MPOIYKIUH. DTO TPUBEIET K POCTY
CKOPOCTH BBIITyCKa (aKceliepamun), NPUIEM CKOPOCTh BBITYCKa MPOMOPIIMOHAIBHA
YBEIMYEHHUIO MHBECTHLMH ¢ Kod(puIMEeHTOM mpornopuuoHansHoctd [, T.e. Q'(t) =1+
I(t), rne [~ — Hopma akcenepaiun.

Komnenenmnocmno-opuenmuposgannas saoaua Nel6

[ToTpeOuTens uMeeT BO3MOKHOCTh MOTPAaTUTh cyMMy B pasmepe 1000 neH. en. Ha
npuoOpeTeHne X €IMHULl IEPBOTO TOBApA M Yy €IMHHUIl BTOPOTO ToBapa. 3aiaHbl PyHKIUs
nonessoctd u(x,y) =0,5-In(x —2)+2In(y—1) wu uenst P; =0,2 u P, =4 3a



eaHUITY TOBapoB. OmpenenuTh KOJIMYECTBO €IUHUIl TOBAPOB, MPU KOTOPHIX TOJE3HOCThH
U1l ToTpebutestst OyaeT HauOoIbIIeH.

Komnenenmnocmno-opuenmuposannas saoaua Nel7
Bbluucauts Ha  CKOJIBKO MPOLIEHTOB  NPUOMMKEHHO  W3MEHHUTCS  CIIPOC,

o o —n+P? o
OIMUChIBaeMbIi QyHKIMer D = e , TI€ 1 —4KCJIO0 MPOM3BOAWTENEN ToBapa, P —
[IEHAa TOBapa, €CIIM YUCIIO MPOU3BOIUTENEN TOBapa yMeHbIIUTCA Ha 1%, a 11eHa BO3pacTeT
Ha 1%. Ha peiHKe nmeeTcs 7 mpoU3BOAMTENEH, LIEHA TOBAPA COCTABIISET 3 €1I.

Komnenenmnocmno-opuenmuposannas 3aoava Nel8
Jlanubie o pocte unaekca J{oy-/[»oHca u pocTe 1eHbl akiuil (yCi. €1.) MPUBEICHbI
B Ta0JIHILIE:

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

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

MeTrosioM HaMMEHBIIMX KBaJApPAaTOB HAWTH 3aBUCUMOCTh BUJA Y = ax + b Mexay
POCTOM II€HBI aKIUH y U POCTOM HHIEKCAa X. BBIUMCIUTH POCT IEHBI aKIMU MPU POCTE
WHJIEKCA, PABHOM 2,6.

Komnenenmnocmno-opuenmupogannas saoaua Nel9

KoonepaTtuB OTKpBIBAET JUHUIO MO MPOU3BOJCTBY KECTSHBIX KOHCEPBHBIX OaHOK
obbemom 0,25 nuTpa s nocieayooniei pachacoBKM B HUX KOHCEPBUPOBAHHOTO TOPOIII-
Ka. B kauecTBe MHXXEHEPa-IKOHOMHUCTA PACCUUTANTE TaKUE PAIMYC OCHOBAHUS X U BBICOTY
y KOHCEpBHOM OaHKH, 4TOOBI Ha €€ M3TOTOBJICHHE MOTPEOOBAIOCh MUHUMYM MaTepuaa.
Hanmomuuwm, uto 1 1= 1000 oM.

Komnenenmnocmno-opuenmuposaunas saoaua Ne2()
B Ttabnuie npuBeneHbl JaHHBIE YHCICHHOCTH 3aHSATOrO HaceleHus (X, MIH.) H
BaJIOBOT'O BBIITYCKA MPOAYKIIHH (), V.€.).

Xi 80 82 83 84 85 86 88 89 90 91

Vi 32 34 35 36 36 37 38 40 39 40

B npenmosoxkenun, 4TO MEXAY X M Y CYIIECTBYET JIMHEHHAs 3aBUCUMOCTb,
ONPENEIUTh IapaMeTphl JMHEMHON PETPEeCcCUMM y = kx +b METOAOM HAUMEHBIIHUX

kBaapaToB. CHpOrHO3MPOBATh BAJIOBOM BBIMYCK MPOAYKIIMH B CJIydae, €Clid 3aHsITOe
Hacesienue yBenuuutcs Ha 10% mo cpaBHEHHIO ¢ TOCAEAHUMU JaHHBIMU (90 MITH.)

Komnenenmnocmno-opuenmupogannas saoaua Ne2 |
ToproBoe mpeanpusiTie UMEET CETh, COCTOSIIYI0 U3 10 MarazuHoB, uHbopmalus o
NEATEeIbHOCTH KOTOPBIX: FOJI0BOM TOBapooOOpoT (¥, MIIH. py0.) U ToproBas Iuiomaab (X,
THIC. M) IIPE/ICTABICHA B TAOIHIIE.

X; 0,24 10,41 | 0,55 10,58 { 0,78 10,94 | 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 mnpennonoxkeHun, 4To MEXKIYy X U ) CYUIECTBYET JIMHEWHAs 3aBUCHUMOCTD,
ONPENICIUTh IapaMeTpbl JMHEWHOM perpeccur y =kx+b METOJOM HAUMEHBIINX



kBaJpaToB. CIpOTHO3UPOBATH T'OJOBOI TOBAPOOOOPOT B Clydae, €CIU TOPropas Mioaab
COCTaBHT POBHO | ThIC. M.

Komnenenmnocmno-opuenmuposannas saoaua Ne22
B rtabnune mnpuBeneHsl JaHHbIE O pocTe o0bema BBIpYYKH (), THIC. Y.€.)
KOCMETUYECKON KOMITAHUU B 3aBUCHMOCTH OT YHUCJa KIUEHTOB (X).

x; | 900 | 950 | 1000 | 1040 | 1080 | 1100 | 1120 | 1130 | 1135 | 1140

yir10 | 992 | 1101 | 1203 | 1289 | 1381 | 1432 | 1478 | 1505 | 1514 | 1530

B mpennonoxeHnu, 4To MEXAY X M Y CYHIECTBYET KBaJpaTU4YHAS 3aBHCUMOCTb,
OTIPENENNTh MAaPaMETPBl PETPECCHH y = a,x” + a,X + a, METOJIOM HAaUMEHBIIHX KBaJPATOB.

CnporHo3upoBatbh 00BEM BBIPYUKHU, €CIU YUCIO KIUEHTOB JOCTUTHET 1150 uenoBexk.

Komnenenmnocmno-opuenmuposaunas saoava Ne23
B rtabnuue npuBeneHB J1aHHBIE O T[OKa3aTensiX KOHKYpEHIHH (X) U
CpEJIHEB3BEIIICHHBIE M0 YACTOTE YIOMUHAHUS KOJIMYECTBA MAaTEHTOB ().

Xi 0,9 1091092093094 ]095]0,96 0,97 098] 0,9

Vi 45 | 48 | 53 | 59 | 61 | 64 | 6,1 | 54 | 48 | 43

B MMPpCAINOJIOKCHHUN, YTO MCKIAY X U )y CYHICCTBYCT KBaApaTUYHAA 3aBHCHUMOCTD,
OIIpCACIINTE IMApaMCTPbl  PEIpCCCUU y= azxz +a;x+a, MCTOOAOM HanMCHBIINX

kBagpaToB. CHPOTrHO3UPOBATh KOJHMYECTBO IATEHTOB B CIly4yae, €CJIM IO0Ka3aTelb
KOHKYPEHIIUU COCTaBHUT 1.

Komnenenmnocmno-opuenmuposgannas 3aoava Ne24

Haiitu mMomenT wuHepmuu kBaapatHo muactuibel 0 <x <a, 0<y<a
OoTHOCUTENBHO ocH Oy.

Komnenenmnocmno-opuenmuposannas 3aoaua Ne25

OnpenennuTs Maccy KpyrioH IIACTUHBI paanyca R ¢ HEHTpoM B Havalie KOOpAUHAT,
€CITH MOBEPXHOCTHAS TUIOTHOCTh MaTepHaia miacTuusl B Touke M (x;y) paBHa p(x,y) =
ky/x? + yZ2.

Komnenenmnocmno-opuenmuposaunas saoaua 265

HaiiTy Maccy IIaCTHHBI, OTPAaHHYEHHON KPHMBEIMH Yy = x2, y =+/x, ecim eé
IUIOTHOCTH paBHa p(X,y) = x + 2y.

Komnenenmnocmno-opuenmuposannas saoaua Ne27

Haiitu 3nauenue ueHsl p(f), Ipu KOTOPOM JTOCTHTAaeTCSd PABHOBECHOE COCTOSHUE
pPBIHKA, 3aKjIIOYaronieecss B paBeHCTBE crpoca d(f) W mnpemioxeHus s(f), eciau
d(t)=3p"—p'-2p+18, s(t)=4p"+p'+3p+3.

Komnenenmnocmno-opuenmuposaunas saoaua Ne28

Haiitu noBepuTenbHBIA HMHTEpPBaNl Uil OLICHKM MAaTEMaTUYeCKOro OXUAaHUS a
HOpMaJILHOIO pacnpezneneHus ¢ Hagexnoctbio P = 0,95, 3mas Boibopounoe cpenee



X, =10,2, o6bem BEIGOpKH N = 16 U reHepanbHOE CpeHEKBAAPATUYESCKOE OTKIOHEHUE
o =4.

Komnenenmnocmno-opuenmuposgannas saoaua Ne29

B pesynbrate mpoBepku 10 mpoaaBioB OAHOM M3 TOPTrOBBIX TOYEK ropoja ObLIN
OOHapy>KEeHBl HEIOBECHl CO CpeaHMMH 3HadeHusMu X = 150 r w wucnpaBieHHOU
BEIOOpOUHO mucrepcueii Sz = 2500. B apyroii Touke HeTOBECHl XapaKTEPH30BAIKCH
COOTBETCTBEHHO ¥ = 1251 1 53% = 1600 cpeau BeiOOpKHM U3 15 mpomaBIoB. BEISICHUTH
npu ypoBHe 3HaunMoctd « = 0,05, B Kakoil TOYKE MPEANOYTUTEIhHEE TIOKYIaTh
IPOIYKIIUIO.

Komnenenmnocmno-opuenmuposannas saoaua Ne3(
Jma nByX ciydalHBIX BEJIMYMH X, Y MPOBEJCHA CEpUs UCIBbITAaHUM. Pe3ynbTars
UCTIBITAHUM 3aMKUCaHbl B CICAYIONIYIO KOPPEISAIIMOHHYIO TaOIHILy

X
N 0 1 2 3 4 5
1 — 3 1 — | — | =
2 1 2 2 — | = | =
3 — — 1 4 3 1
4 — — | = | = 1 2

Beruucauth BEIOOPOUHBIN KOADPUIMEHT JUHEHHOW KOPPEISIUd U MPOBEPUTH €ro
sHaunmMocTh Tipu @ = 0,05.

IIIkana oueHUBAHUA PeLIEHHS] KOMIIETEHTHOCTHO-OPHMEHTHPOBAHHOM 3aJa4u:
B COOTBETCTBUHM C JICUCTBYIOIIEH B YHHUBEPCHUTETE OaJNIbHO-PEHTHHIOBON CHCTEMOM
OLICHHBAHUE PE3yJIbTATOB MPOMEKYTOUHON aTTeCTAllMU O0YUYaIOIIMUXCS OCYIIECTBIISIETCS B
pamkax 100-OasibHON IIKaNbl, MPU ATOM MAaKCUMAaJbHBIA 0aml Mo MPOMEKYTOUHOM
aTTecTalny o0ydJaromuxcs no o4Ho Gopme oOydeHus: cocrapusgeT 36 OamioB, MO OYHO-
3a04HOM U 3a04uHOU (popmam oOyueHus — 60 (ycrtanoBieHo nosnoxenuem 11 02.016).

MakcumalibHOE ~ KOJIMYECTBO  Oa/lioB 32  pElIeHue  KOMIIETEHTHOCTHO-
OpPHEHTUPOBAHHOM 3a7aun — 6 OAJIOB.

bann, nonydyeHHbli  oOydaromumcsi 32 pEIIEHUE  KOMIIETEHTHOCTHO-
OpUEHTHUPOBAHHOW 3a/lauu, CYMMHUPYETCs ¢ OAJIJIOM, BHICTABJICHHBIM €MY I10 pe3yJibTaTaM
TECTUPOBAHUSI.

OO6mumii Oamm 1o NTPOMEXKYTOUYHOM arTecTallud CymMMHupyeTcs ¢ Oamiamu,
NOJIYYCHHBIMA OOYYaIOUIUMCSl TIO PE3yJIbTaTaM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
TEUEHUE CEMEeCTpa; CymMma OallJIOB MEPEBOJUTCS B OLICHKY MO S-OaiibHOM mikane (s
AK3aMEHa) CJICIYIOIMKUM 00pa3oMm:

Cootserctue 100-6amutpbHOM 1 S-0aIbHOM TITKAT

Cymma 6annos no 100-b6annvHot wikane Oyenka no 5-6annvHoU wKane
100-85 OTJIMYHO
84-70 XOPOIIIO
69-50 YAOBJIETBOPUTEIHLHO




| 49 u meHee | HEYAOBJIETBOPUTEIBHO |

Kpumepuu ouyenueanus pewienusa KoMnemeHmHOCHHO-OPUEHMUPOCAHHOU
3aoauu:

6-5 0aJy10B BHICTABIIsIETCS O0YUYAIOIIEMYCS, €CIIU PEIlICeHHE 3aa4u IEMOHCTPUPYET
rIy0OOKOe MOHMMaHuEe OOyYarolUMCs MPEJI0KEHHOM MmpoOJieMbl U Pa3HOCTOPOHHEE €e
paccMOTpeHue; CBOOOHO KOHCTpyHpyeMas paboTa mpeAcTaBisieT COO0M JJOTUUHOE, ICHOE
U [IPU 3TOM KPATKOE, TOUHOE OMMCAHKUE XOJa PEIICHUs 3a7auu (MOCIe0BaTeIbHOCTH (WU
BBITIOJTHEHUS) HEOOXOJMMBIX TPYAOBBIX JACHCTBHI) U (OPMYIUPOBKY JTOKA3aHHOTIO,
MPAaBWJIBHOTO BBIBOAA (OTBETA); MPU 3TOM OOYYAIOMIMMCS MPEMAJIOKEHO HECKOIBKO
BApUAHTOB pEIICHMUS WIM OpPUTMHAIBHOE, HECTaHIapTHOE pelleHue (Win Hauboiee
sbdexTuBHOE, UMM Hambojee palUMOHAIbHOE, WIJIA ONTHUMAJIbHOE, WM €JIMHCTBEHHO
paBUJIBLHOE pElICHUE); 3ajlaya pellleHa B YCTaHOBJIEHHOE MPErnojaBaTesieM BpeMs WU C
OTIepEKEHNEM BPEMEHHU.

4-3 0anJa BBICTABISIETCS 00ydYaromeMycsi, €Clid pelieHue 3aaud JIEeMOHCTPUPYET
NOHUMaHUE OOYYaIOMIMMCSl TPEAJIOKEHHOW TMpoOJeMBbl;, 3ajaya pelieHa THUIIOBBIM
CIIOCOOOM B YCTaHOBJIEHHOE MPETOaBaTeIeM BpEMs; UMEIOT MECTO 001ue Gpas3bl U (KiIH)
HECYIIECTBEHHBIE HEJOUETHI B OMMCAHUM XO/Ia PEIIeHUs U (Mu) BbIBOJA (OTBETA).

2-1 GaJsia BhICTaBIsIETCS O0YyYaIOIIEMYCsl, €CJIM PEIICHUE 3aJauu IEMOHCTPUPYET
MMOBEPXHOCTHOE MOHMMAHHUE OOYYAIOIIMMCS TMPEIJI0KEHHON MPOOJEeMbl; OCYIIECTBICHA
MOMNBITKA MIAa0JIOHHOTO PEIICHUS 3a/1a4i, HO IPU €€ PEUICHUU JOMYIIEHbI OIIMOKU U (WJIH)
MPEBBIIIEHO YCTAHOBJICHHOE MPENOAaBaTEIEM BpeMs.

0 0aJ/u10B BBICTABIAETCS OOYyYalOIIEMYCsl, €CIM PEIICHUE 3a/ladyd JIEMOHCTPUPYET
HEMOHUMAaHUE OOYYAIOMIMMCS MPEIJIOKEHHONW MPOoOJIeMbl, U (WJIM) 3HAYUTEIBHOE MECTO
3aHUMAlOT o01ue (pasbl U TOJIOCIOBHBIE PACCYKIEHUs, U (MJIN) 3a/1aya HE penieHa.





