MunncTepcTBO 00pa3oBaHuA U HayKu PD

DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE
001eo0pa3oBaTeNbHOE YUpEKACHUE BBICIIIETO 00pa30BaHuUs
«Tynbckuil rocyJapCTBEHHBIM YHUBEPCUTET»

I/IHCTI/ITyT HpHKJ’IaL[HOﬁ MaTeMaTUKU U KOMIIbIOTCPHBIX HAYK
Kaq)e,upa BBIYMCIIMTEIIBHOM MEXaHUKH U MaTEMaTUKHU

VYTBepxkKIeHO Ha 3aceiaHiy Kadeapsl
«BpruucnuTenpHas MEXaHUKa 1 MaTEMaTHKa»
«14» suBaps 2020r., npotokon Ne 5
3aBenyromtuii kadeapoi
B.B.I'marones

METOINYECKUE YKA3AHUSA
M0 BBLIMOJTHEHUI0 KOHTPOJIbHO-KYPCOBOil paGoThI 3209HAKA
1o JUCUMIJINHE (MOIYJII0)
«MaTeMaTHKa»

OcHOBHOI1 npogeccHoHAIBLHOM 00pa3oBaTe/IbHOM NPOrPpaMMBbl
BbICIIEr0 00pPa30BaHMA — IPOrpaMMbl 0aKajlaBpuaTa

10 HAaNpaBJIEHHIO TTOJITOTOBKU
09.03.03 IpuknagHas uHPOpPMATHKA

C HalpaBJICHHOCTHIO (TIpoduIeM)
IMpuknanHas nHGOPMATHKA B IPOMBILIICHHOCTH

Dopma 0OyueHus: 3a09Has

U nentrdukanonHsiii Homep obpasoBarensHoii mporpammel: 090303-01-20

Tyma 2020



PaspalGoTunkn MeToANYeCKUX YKA3aHW:

Kysuemnosa B.A, goreHT, K..-M.H.

(PUO, KoMmKHOCTH, YUeHAs CTEIICHb, YUCHOE 3BAHUE)

HNuuenko O.B., k.d.-M.H.

(moanwuck)

(PUO, momKHOCTH, YUCHAs CTEIICHb, YUCHOE 3BAHUE)

(moamnuck)



HHacTrpyknust o BbinoaHeHno KKP

1. Kaxxnas pabota J0KHA BBIMOJIHATHCSA B OTIEILHON TeTpaau (B KJIeT-
KY), Ha BHEIIHIOI O0JIOKKY KOTOPOH JOJDKEH OBITh MPUKICEH THTYJIbHBIH
Juct (paMuIusa Ha TUTYJIBHOM JIMCTE TI€9aTaeTCs MITH MHUIIETCS 3arJaBHBIMU
NeYaTHBIMA OYKBaMH, BCE MOTYEPKHYTHIE CTPOKH 3aIlOJIHSIOTCS 00s3aTeNb-
HO).

OO0pazen TUTYJIBHOTO JTUCTA;

MunucTepcTBO 00pa3oBaHus U Hayku P®
®DenepabHOE TOCYAAPCTBEHHOE OIOIKETHOE
001 eo0pa3oBaTe/bHOE YUpeKIeHHe BbICIIEro 00pa3oBaHusl
«Tyabckuii rocyapcTBeHHbIN YHUBEPCUTET»
MHCTUTYT NPUKIAJIHONH MATeMATHKH H KOMIIbIOTEPHBIX HAYK
KA®EIPA BBIYMCJIUTEJILHON MEXAHUKA U MATEMATHKHA

KontpoabHo-kypcoBasi padora Ne_
no aucuuninHe «Maremarukay

I'pynna

damuaua U.0.

Ne 3aueTHO KHMIKKH
Ne papuanra:

IIpenonaBartens: noueHt O.B. UH4eHKO

He 3auTeHHbI€e 3aJaHUS

JlaTa ciaum paboThl OTMeTKa 0 3a4eTe JlaTta Hoanucek




2. CTyaeHT BBINOJHSIET TOT BAPHAHT KOHTPOJBHOH padoThl, KOTO-
pblii coBnajgaet ¢ mocjeaHei nudpoii HoMepa 3a4eTHOM KHUKKH.

3. 3amaum cregyeT pacnojiarath B MOPSJIKE BO3pacTaHus HOMepoB. [le-
pen pelieHrneM KaXXIOoW 3aJadd HaJo MOJHOCTHIO MepenucaTth ycJoBHE.
Pemenne 3amau crenyer m3narath MOJIPOOHO, ¢ yKazaHMEM HEOOXOIMMBIX

¢dhopmy.

4. PemreHuie 3a7iad reOMETPHUYUECKOTO COACPIKAHUS JIOJDKHO COIMPOBOXK-
JAThCS YePTEKAMH, C YKa3aHHEeM OCeil KOOPAWHAT U eMHUI] MacInTada.

5. KoHTponbsHble paboOThl TOHKHBI BBIIOJIHATHCS caMocTosTensHO. He-
CaMOCTOSITETIbHO BBITIOJIHEHHAsT pa0oTa JIMINAET CTYACHTa BO3MOKHOCTH
MIPOBEPUTH CTETIEHb CBOEH MOATOTOBIEHHOCTH 110 TEME.

6. [Mony4yuB He 3aUTEHHYIO paOOTY, CTYACHT JOJDKCH HCIPABUTH BCE OT-
MEYCHHBIC OIMMOKU M HeJo4eThl. HempaBUIIBHO BBITIOJHEHHBIC 3a/1a4M UC-
MIPABIISAIOTCS LIETUKOM B KOHIE paboThl (pabora Haj ommbOkamu). Mcmpas-
JeHHas paboTa MPEICTABIACTCS Ha MOBTOPHOE PEIICH3UPOBAHHUE.

7. CTyneHT gomyckaercs A0 9K3aMeHa (3adera) Npu HAIWYMU MTPaBUIIBHO
0 OpPMIIEHHOI 3a4TEHHON KOHTPOJIHHON paOOTHI.



3AJIAHUA

KOHTPOJIBHO-KYPCOBOM PABOTHBI Nel

Bamanmue 1. Jlanbr koopaunatel Bepiua AABC .

1)
2)
3)
4)
5)

6)
7)

© © © N o g kM w D -

B nexapToBoii NpAMOYroNbHON CHCTEME KOOPAUHAT OCTPOUTH Tpe-
yronsHUK ABC

Hamucats kaHoHM4YecKkoe u o01riee ypaBHEeHUs npsimoii AB, HaiiTn
ee yrIIoBoi Kod(HUIHEHT.

Hanwucats kanoHn4eckoe u od1iee ypaBHeHus npsimoit AC, HalTH
ee yriaoBoi ko3dduueHt

Haiitu BHyTpeHHHMI yroa A B rpagycax.

Hammucats o6miee ypaBaenune BeicoTel CD 1 HaliTH ee 1iuHYy.
Hanucatp obmiee ypaBuenue meauansl CE.

Haiitu KOOpAMHATEI TOYKH NIEpeceueHus BhICOT TpeyronbHuka ABC.
Ha ueprexe mocTpouTh TOUKY HIEpeceyeHus BBICOT.

A(-6:0), B(-1,0). C(-3:6)

A(2;5), B(14;-4), C(9;6)
A(4:0), B(7:4), C(8:2)
A(-11). B(2;5) C(33)
A(3-3), B(6;1), C(7;-1)
A(3;,-2), B(6;2), C(7;0)
A0;1), B(3;5), C(4;3)
A(0;0), B(3;4), C(4;2)
A(2;-2), B(5;2), C(6;0)
Al;-2), B(4;2), C(5,0)

3ananmne 2. [laasr koopauHaThl ToUeK 4, B, C. CocTaBUTh ypaBHEHHUE TIIOC-

KOCTH, TIPOXO/Isiiiieii uepe3 TouKy C MepHeHIUKYISPHO BEKTOPY AB :

M w e

A(7;-4:1), B(12;,—3;1), C(10;1;5)
A0; 31)3 B(5,-2;3), C(3,2,7)
Al-2-1-2) B(3,0,-2), C(1,4;2)
A-6;0; ) B(-1L0), C(~35;4)



5. A(-2-3-8) B(3-2-8),C(L,2-4)
6. AL0;-1), B(6;1,-1) C(4;5,3)

7. A-141) B(451) C(2,95)

8. A(3-6;,-3) B(8—5-3) C(6;,-11)

9. A10;0), B(6;1;0), C(4;5;4)

0. A2-8-2) B(7;-7,-2),C(5,-3;2)

3aganue 3. Jlanel BekTopel &, &,, &, b . Iloka3are, 4TO BEKTOPEI
a,, a,, 8, 00pa3yroT 6a3uC TPEXMEPHOTO MPOCTPAHCTBA U HAUTH KO-

opauHaTHI BekTopa b B 3TOM Gasuce:

1 a-={213,8=-8-1135=L-1-2, b={70,7}
2. @ ={531,a={-2-12}, a,={-214}, b ={30,1}

o -5, 524124 b -7
4. a=-{316}8,={-22-3,a={-45-1, b =301}

5. @ ={4L4}a,={2-11a=@L5} b={3-21

6 51={l'2;5}, a, ={2;—3;4}, a = l;—l'—2}, 5:{3;0;1}

7. =512} a-84-1,a={421, b={-354]

8 512{2;1;5}, a,=1{-435}a={-1-4] 5:{4;_1;_3}

9. a={314}a={-423,8={2-1-2} b={7-10}

0. &={42}8=5-2-3 &={-2-11} b={-324}

3ananue 4. Pemuth cucteMy ypaBHEHHUH TpeMs CIOCOOaMU: METOIOM
Kpamepa; ¢ momoripro o0OpaTHoit MaTpuilsl; MeToioM [aycca.
2X +3y+z =1,
L X+y—4z =0,
4x +5y — 3z =1.
X-y+4z=2,
2. {x+2y+32:7,
5x +3y + 2z =8.
2x—-y+3z=1,
3. X—2y—-5z=-9,
{4x+3y—22 =4,



4x—

y+3z=],

4. 3x+2y+4z=8,
2x —2y +4z =0.

X +5y+2z=5,

3x+4y+2z =8,
5.

2x+3y+4z=3.

X +2y +3z =-2,

6. 2X -3y —z =3,
3X + 2y + 2z =1.

X+2y+z2=1

2x -3y —z=-4,

X+y+2z=1

X+Yy+2z=0,

3x —

y-3z=1.

X—2y+12=6,
2x+ 2y—3z=0,
2X+y+ 2z =2.

8. {x+2y+52=—1,

2x+y—-12=0,
x—y -3z =13,
3x—-2y +4z =-15.

3aganue 5. Haiiti npeness! (He monb3ysch npasuiioM Jlomurans):

Bapuant
1
2
1
3
4
2 1.

. lim

. lim

. lim

Yciosue
!XZ—ZX!Z _
-2 x* —5x?+4’
2x* —3x+1
won 3x2 4 X+ 4
sin5x |
x=0 tg2X

- x+1 2x+3
Adim| —=
x—o| X—2

. 3x%>—5x-2
lim———;
x>2 2X° —X—6

BapuanTt

. lim

VYcnoBue

. 32 —Tx+4
m—3 :
x>o X7 —X+3

xlirr;(,/x +1—-+%);

(x4t
. lim
x| 3X +1

A2 +7x+3
x>-1 2x% +x—-1 "



. 5x?—2x+1
. |Im2—;
xom 2X° 4+ X —3

. Sin6x .
. lim ;

x—0 3Xx

2
- lim@+ x)*.
x—0

x-27

Cxow 2 4 4x+1]

. 3x-2-2,
limY—————;
x—2 X -2

(2x+3)"
. lim
x| 2X —1

2x% +15x+25

T x5 5—4x—x?

. 5x2—2x+1
) |Im3—'
x>0 2X7 +3
lim>X 1.

x—1 X 1
3
lim@+ x) .
x—0

. 3—4x3+ %2
lim=—————;
x>0 X3 44X+ T

Iim,/l+x -J1-x.

I

. lim

Clim ———M—
x>2 2X? +5X+2

. lim

. lim

X>+x-9
x>0 3% 4+ x% +1°
1- cos2x

Alim————;

x—0 X2

5
lim(L + 4x)*

x—0

x? —10x+25

im—;
-5 x*—125

2x° +x—4

x—® 3+ 3X — 4x?
. \/_—2x.
lim——;
x—w 33X +1

2x -1
. (3x+4
. lim
x—o| 3X +1

x> —2x-8

thx
x—>o tg3x

2x +1
. X+1
. lim
x—o X + 2

3x2—2x-1
-1 x2 —4x+3"’

2x +5x%3 1
X—>°o 3+x2-3x°

. limtg3x - ctg5x;
x—0

(X ZJ X
lim
x—o| X+3

X2 +4x-7
x> 7x% —3X+9



3aganue 6. Haiitu mpou3BogHbIE QYHKIIHIA:

YcnoBue Ycnosue
1. y:tgzi-sing; 1. y:sin3x-0052§;
2 X X
2. y=arccos vx ; 2.y =e™9%;
6
3. y:lnctgg; 3. y:§\/25— z,
4. x=2t>+t, y=Int. 1-t 2+12
4. x= > Y=—
1+t t
1. y:(2+3\/3x+1)e&; 1. y=e3x-arctg2\/;;
2.y=|n(x+\/x2+1]; 5 v X2 +1
Ly = ;
2 1 3 ! X
3, y o 1=Cos3x. e
Y = T cosax 3. y=(x 1)‘_9 ;
4. x=t*+2t, y—t?+5t. 4. x=t—Insint, y=t—Incost.
1. y=(5x+1)-sin3l; 1. yzisin x_+1;
X x+1 3
3 2 y=%cthX+Insinx; 8 2. yzln(\/;—vx—z);
3.y e 3. y=3xe™";
4. x=t?-t3, y=2t
4. x=tgt, y=
o Y=t
2 .
1. y=(5x+4) -lgvx+5; 1 y:ctgzﬁ-sin32x;
2. y=Incos2x—Insin2x; 2
4 3. y=209"%, 9 2. y:arccosx—_l;
4 % —cosd s x+1
. X=co0s’t, y=sin’t. 3. yzlnctg\/m;
4. x=3sint, y=3cos’t.
2 .
1. y=8x2-cosi; 1. y=(5x+4) tgVX+5;
X—-2 2
3 2 2. y:X+—2th
5 5 _1tg°x _cig x; 0 1+cosx |
3 2 3. y:(x2+3x+8)eamgx;

X2+2X .

3. y=xe :



1

_ 2 _ %3
4. x=2t-t°, y=2t 4, x=2t% +3t, y=t-=
t

3aganue 7. VccnenoBats pyHKIMIO U IOCTPOUTH IpaduK.

Bapuanr YcioBue Bapuanr Ycnosue
2x-1 2
L= (xx— 1)° ® y= 22xx—1
8
IS T e
2 Y
° ’= m ° Y= Z(szl)
—x2 3
4 B 1fx —X5 o =5 xx_ 1y
5 y- 0 y:;é%
3AJIAHUSA

KOHTPOJBHO-KYPCOBOM PABOTBI Ne2

3ananue 1. [lansl KOMIUIEKCHBIE Ynciia. Tpedyercs:
a) HaliTH 3HAYEHHUE BBIPAKEHUS;
0) HaliTH Bce 3HAYEHMS KOPHS M TPEICTaBUTh OTBET B ajredpanyeckoit

thopme.

Ol 5)
1 29i-g:§: 4§21
2B +?)?1I+w§) v

1+i .

4 1_i-i+|7 4 —j
o 1 _

5 | +m \/l+|\/§

10



o]

A -iv3)° + % 4
7 (5-i)(i—3)° +i

AN\2
8 (?*;J 22
I_
4+i)° —
9 17. Y 340 +1i)
2
1 1
0 L 3fi _
(2+i i—ZJ -3

3aganue 2. Haiitu HeompeneneHHble MHTETrpaybl. Pe3ynabTaTbl mpoBEpUTH

I pepeHIIPOBaHHEM.

+ x4}dx ;0) I(Zx +1)%dx;;

11
1.a) I[Tﬂ

B) J.(x—l)exdx;
2. ) J(XZJF

B) _[(x +3)cosxdx ;

—+2e% [dx;
cos? x

3.) I(ex_sin2x+5)dX;
B) _[In4xdx;
4. a) I(3X+l z—sinxjdx;
+X
B) J.xsinxdx;

- x3jdx;

1
5. a) I(cosx+4 5

r) Isin3 X-C0s° xdXx.

G)IX

dx ;
X% +1

r) Itg“xdx.
6) jsin(2—3x)dx;
X4
F) J.mdx

6)IX

dx ;
x? -3

dx
O i
6) j J3x—2dx;

11



B) J.(x +2)e’dx;

6. a) j(g_lxz +eX _7jdx;

B) _[xcos3xdx ;

7.2) I£x+

B) _[xln4xdx;

X% +9

8. a) I COSX + _1 +6% |dx;
sin® x

B) J(x —3)sin xdx;

2 1 .
9. 2) j[sx —4+\/1+7de,

B) '[ arctgxdx ;

0.a) J(Z + 1—1x2

B) Ilnxdx;

+sin xjdx;

3aganue 3. Beruucnuth miomanp GUrypel, OrpaHUueHHOW 3aJaHHBIMU JIH-

HusiMA. CrienaTh 9epTekK.

—sin dex;

r) J’ COS X

1+ COSX

0) Isin(g + 3jdx :

r)j

6) jZel‘Zde :

Ix+1+ x+1)3'

r) _[sinzxcoszxdx.
e*dx
2 -[e 41’
) I x+1)(2x 3)

6) je4‘sxdx :

1 J1+x
O [

0) | —S——:
) J.cosz(7x+5)
J~ 3x+5
x* +8x+15

1. x*+2y=0, 5x+2y-6=0.
2. x¥*-2y=0, x-2y+6=0.
3. x*-2y=0, x+2y—-6=0.
4.x*-6y=0, x+6y-12=0.
5. x*+2y=0, 2x—y-3=0.

12
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2x+y*=0, 2x+5y-6=0.
2x—y*=0, 2x-y-6=0.
2x—y*=0, 2x+y-6=0.
6x—y*=0, 6x+y-12=0.
Xx+y?=0, x-2y+3=0.

3aganue 4. Berancnuts 00beM Teda, 00pa30BaHHOTO BpamleHHuEM (QUTYpHI,

OTpaHUYEHHON yKa3aHHBIMHU JMHUSIMH BOKpYT ocu Ox (Bapuantsl 1-5) , Bo-

kpyr ocu Oy (BapuanTs 6-0). CoenaTth uepTex:

1.

2
3.
4

© © x© N

yi=x y=x.
Xy=4;x=1x=4;, y=0.
y = sinX (ooua nonysonna); y = 0.

y=x"+1y=3x-1

XYy

16 9
y>=4-x x=0
x y—=1.

9 4

X+y—-2=0, x=0; y=0.
xy=2,x=0, y=1 y=4.
y=—x*+4, x=0;, y=0; y=3.

3aganue 5. Berancianth HECOOCTBEHHBIN MHTErpai WM JOKa3aTh, YTO OH

pacxoauTcs.

YcnoBue Ycnosue

3
1 Ixze‘xdx. .[2
) X2 +2X+2

-1

13



1+x° 1-x*
1
9 . ¢ dx
Todx T dx
4 9 .
-! Xv/x-1 J; @+ x)\/;
T xdx T odx
5 [ 0 -
73X +9 J; xIn< x
o oz 0z
3aganue 6. Haiiti mpousBoaHbie QyHKIMU ABYX TIEPEMEHHBIX 8_ u 5 .
X

1. 2=Infx? + (y +1 )+ 3/
2 ey L
2=3hy+y -2,

7= In(x4 + XyS)_3& _
z=3x%y* _gsin(y)

z=5x3 4y 4500
2=t +y?sin’(y).
7=3x"y° +x".
2=5x*+xy° +y*.
2=7xy* +39%.

© © ©® N U &~ W

3ananue 7. J{ins 3anannoit pyukuus z = f(X,y) naiitu:

a) rpagueHt BTouke M,(Xy,Yo);
b) oskcrpemym dyHKIMH.
1 z=x2+y? +4x+4y, M,(2,1),

2. 2=x*+y*-2x-2y, M,(L-D),

14



z=x>+y*+2x-2y, M,(@L1),
z=x+y*+2x+2y, M,(13),
z=x"+y>—4x-4y, M,(31),
z=x*+y*-6x-6y, M,(2,0),
z=x*+y>-8x-8y, M,(2-2),
z=x*+y*+8x+8y, M,(L1),
z=x"+y*+2x-12y, M,(1-1),
z=x2+y* +12x+y, M,(3,5),

© © © N o g &~ »w

3AJIAHUS
KOHTPOJBbHO-KYPCOBOM PABOTBI Ne3

3aganue 1. Haiitu oOmee perrenue auddepeHInaIbHbIX ypaBHEHUH mep-
BOT'O TTOPS/IKA:

(e* +1)dy + ye™dx =0 2+ y)dx—(2-x)dy=0
Xy’ —y=x’ > y' — yctgx = 2xsin® x
x“dy + (y —1)dx =0 y(e* +1)dy — e*dx =0

3 y' +ytgx = cos® X 4 xy' —y =—Inx

. (e" +2)y" = ye’ 6 y'= e’

C (x+1)y —y=e*(x+1) Y - dxy = —4x

. yy' = 3%’ 5 ytgx — y=0
xy' — y =x*sinx ©oxy' —y=x’Inx
@+ X))y =1+y° y'cosx — ysinx =0

> Xy’ —y=-Inx 0 Xy' + Yy = xsin x

3ananmue 2. Haiitn yactHoe permenue quddepeHITMaTbHOTO YPaBHEHUS BTO-
pOro TOps/IKa, yIOBIETBOPSIONICE YKa3aHHBIM HaYaIbHBIM YCIOBHUSIM:

15



y' +y —2y=6x*, y(0)=—4 y'(0)=-1
y'—4y =8x%, y(0)=2, y'(0)=-3.
y'—2y'+y=8¢", y(0)=1 y'(0)=3.
y'+2y' +5y =4e*,y(0)=1,y'(0) =1.

y" + 6y + 9y =100sinx, y(0) =0, y'(0) =1.
y"+ 9y =cos3x, y(0)=1 y'(0)=3.

y' =3y +2y=¢*, y(0)=2, y'(0)=2

y" =5y + 6y =78sin3x, y(0)=2, y'(0)=2.
y'=2y'=2x+1 y(0)=1 y'(0)=1

Y +y =2x-x+2, y(0) =3, y(0)=-2

P © o N o Ok

3apanme 3. MccnenoBath Ha CXOOUMOCTD YUCIIOBBIE PAJIBI.

2 (n+1)! N
1. q) Z;‘ T 6) §n+5'
> (n+3)2" > (-D)"
o0 2n 00 _1n
3. a) n2=;_| ) nz:‘n(2+)2n
4 a) ;2"’ %) nZ:;‘n2+3n
03 A=l
5 a) nzzl“n-zn’ %) nzzl“ n+5
6. a) 2%, 6) 25};?2
g 2" - (=D)"
.4 nzn 6) ém
= (n+1)2" = (<1)"
8. a) 21: 3 ) Zinsy
% ) L )nz‘znﬂ

16



o0

n’ = (—=D)"
0. a) Z2”’ %) nzl:?fn+)5'

33II3HI/IC 4. OHpeI[eJ'II/ITI) HUHTCPBAJl CXOAUMOCTU CTCIECHHOI'O psja U UCCIIC-
JA0BaThb MOBCACHHUE PsAla HA T'paHHUIaX MHTCPBajla CXOAUMOCTH.

LR 2 2OF
D Y
D R

3ananue 5. Boerauciuth ompeneneHHbId HHTErpai ¢ TouHocThio o 0,001
MyTeM Pa3jIoKCHHS MMOABIHTETPAILHON (DYHKIIUHU B PSJT U IOWICHHOTO UHTE-
TPUPOBAHUS PsJA:

0
£ e *Ssin4x
3 je"‘x dx 4 I dx
0 0 X
0,1 0.3
5. jln(“ X) 4 6. [e™dx
0 X 0
tsinx o
7. —dx 8. cos(10x?)dx
% !
0,2 1
9 Isin(xz)dx 0. Ixsin Vxdx
0 0
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3AJTAHMSA
KOHTPOJILHO-KYPCOBOI PABOTBHI N4

33II3HI/IC 1. PaccraButh npeaciibl UHTCTPHUPOBAHNWA B TIOBTOPHOM HH-

Terpaie A ABONHOTO MHTErpaja ” f(X, y)dXdy 1 U3MEHHTH TTOPAIOK HH-
D
TErPHUPOBAHMUSL.

1. D: y=0;y=x* y=2-x.

2. D:y=2x;y=2(x-2F; y=0.

3. D:y=2-(x-1F; y=1-x.

4. D: y*=x; x+y—-2=0.

5. D: y=0; y=(x+1f; y=(x-1f.
6. D: y*=x;x=(y-2); x=0.

7. D: y*=x; x=(y-2f; y=0.

8. D: y=1-x% y=1-(x-2); y=1.
9. D:y=1-x*y=1-(x-4); y=05.
10. D:y=@+2y;y=%—5'y=0

2 1

3aganue 2. Borancanth KpUBOJIMHEWHBIN nHTerpan. CaenaTs uep-
TEX JyTu KpuBoH L.

2
1. I X JrldX + udy , rie L — otpe3ok npsimoit ot Touku (1; 0) 1o
L y+1 X+1
Toukn (2;1).
2
I X dx+ X+2y dy, rae L — orpe3ok mpsimoii ot Touku (1;1) 10
L y+2 3x+1
Touku (2;2).
Jy2+1 X+1-y .
1 dx+ 5 dy, rme L — gyra kpusoii y = In(x +1) ot Toukn
X+

L

(0; 0) mo Touxwm (e-1; 1).
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2

4. y 1dXJrldy , re L — ayra xpusoit y = x* ot touku (1;1) 10
1 x+1 X

Touku (2;4).

5. I(yz —X)dx + (x* — y)dy , e L — BepxHsist TIOJOBHHA OKPYXKHOCTH
L

X =sin 2t, y = cos 2t. UarerpupoBaTh IPOTHB YaCOBOM CTPEIKH.

6. I(%—l)dx+%dy , e L — ayra xpuBoii y = X * ot Touku (—1;1) 10
L

TouKH (—2; 4).
7. Iyzdx +x°dy, rae L — BepxHss 4eTBEpTh OKPYKHOCTH X = 2Sin t,
L

y =2cost. HuTerpupoBath MPOTHUB YACOBOW CTPEIIKH.

2
I X +1dx + udy , rrie L — otpesok npsamoit ot touku (1; 0) 10

L y+l x+1

Touku (2; 1).

X Y
1o Touku (2; 4).

-1 -1
9. Iy dx+x—dy,rz{e L — myra kpuBoii Y = X° ot Toukn (1; 1)
L

10. I(y —X)dx+ (X —y)dy, rae L — BepxHsist OJIOBUHA 3JUTHIICA
L
x=3sin2t, y=4cos2t. arerpupoBars NpOTUB YaCOBOIl CTPEIIKH.

3ananue 3.

1. B uutanbHOM 3a51e UMeeTcst 6 yUeOHUKOB 110 TEOPUU BEPOSITHOCTEH,
M3 KOTOPBIX TPHU B MATKOM TmeperuieTe. buOnmorexapp B3s1 1B
yueOHuKa. HaliTi BeposSTHOCTB TOr0, YTO 00a yueOHMUKA OKaXKyTCs B
MSTKOM TEpeTieTe.

2. Crynent 3Haetr otBeThl Ha 20 u3 25 BompocoB nporpammel. Haittn
BEPOATHOCTb TOTO, YTO OH 3HAET OTBETHI HA MPEAJIOKEHHBIE EMY JK-
3aMEHaTOPOM TPH BOIPOCA.

3. Jly1st HEKOTOPOW MECTHOCTH B HMIOJIE IIECTh MACMYPHBIX JHel. Haittn
BEPOATHOCTH TOTO, YTO MEPBOTO U BTOPOTO HIOJIS OYJET sICHas MOTo-
Ja.

4. U3 200 pabouux HOpMY BBIpAOOTKHM HE BBITIOIHSIOT 15 YenoBek.
Haiiti BEeposATHOCTH TOTO, YTO JIBa CIIYYaHO BBHIOPAHHBIX pabOdHUX
HE BBINIOJIHAIOT HOPMY.
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10.

Tpu cTpenka CTPENSIOT MO0 MUIICHH. BeposTHOCTh TOMAaJaHus B
Ieab TepBbIM cTpenkoM pasHa 0,6, BTopeiM — 0,7, TpeTbUM —
0,8. HaiiTu BEpOSTHOCThH TOTO, YTO MPHU OJTHOM BBICTPEJIC MOMAIYT B
1IeJb: ) BCE TPH CTPEJIKa; 0) MOMajaeT XOTs Obl OJUH U3 HUX.

B smke nmexar 20 3JeKTpUYECKUX JIaMITOYeK, U3 KOTOPHIX JIBE He-
cTaHmapTHble. HailTh BEpOATHOCTH TOTO, UTO B3ATHIE OIHA 32 JPY-
TOM JIBE JIAMIIOYKH OKQXKYTCS CTAHIAPTHBIMH.

OmHOBpEMEHHO OpocaroTcs JBE WTpalibHBIE KOocTH. HaiiTh BeposT-
HOCTB TOTO, YTO Ha KaX/I0i KOCTH MOSBUTCS HEUETHOE YHCIIO OYKOB.
W3 3aroToBiieHHO# AJ1 TIOCEBa MIIEHUIIBI 3¢PHO MEPBOTO COpPTa CO-
crasnser 40%, Broporo copra — 50%, Tperbero copta — 10%. Be-
POSITHOCTB TOTO, YTO B3OMIET 3€pHO NEPBOro copra, pasHa 0,8, BTO-
poro — 0,5, Tpetbero — 0,3. HaliTu BeposITHOCTb TOTO, YTO B30M-
JIST HayTaJ B3sSTOE 3ePHO.

B MaraswH mocTynmuim TeNeBH30pHl U3 TPeX 3aBOJOB. BeposSTHOCTH
TOrO, YTO TEJEBU30P U3rOTOBJIEH HAa MEPBOM 3aBone, paBHa 0,3, Ha
BTopoM — 0,2, Ha TpeTbeM — 0,5. BeposiTHOCTH TOTO, YTO TEJICBU-
30p OKaxeTcsi OpakOBaHHBIM, JUIsl TIepBOro 3aBoja pasHa 0,2, s
Broporo — 0,1, mst Tperbero — 0,3. HaliTu BeposiITHOCTH TOTO, YTO
HayTaJl B3STHIN TEJICBU30D OKAXKETCS HE OpaKOBaHHBIM.

B MaCTepCKOﬁ Ha TPEX CTaHKaX MU3roTaBJIWBAIOTCA OJHOTHUIIHBIC IIC-
Tann. BeposaTHOCTh 0€30TKa3HOW pabOTHI MEPBOTO CTaHKA paBHA
0,3, Broporo — 0,4, Tpetbero — 0,3. BeposSITHOCT U3TOTOBICHUS
OpakoBaHHOW JleTali Ha MepBOM cTaHke paBHa 0,2, HA BTOPOM —
0,3, Ha Tperbem — 0,1. HaliTu BepoSITHOCTH TOTO, UTO Hayraj BbI-
OpaHHas IeTanb OKaKETCsl CTAHIAPTHOM.

3aganue 4. JlaHa BEpOSITHOCTD p MOSBJICHUS COOBITHS A B KaXKJIOM U3 N He-
3aBHCUMBIX HCIbITaHUNA. HaliTH BEpOATHOCTH TOTO, YTO B 3TUX HCIIBITAHHUSIX
cobriTre A mosiBuTcs He MeHee Ky 1 He Ooee K, pas.

1.

©WooNoO~wN

n=360, p=08, k, =280, k,=300.
n=490, p=0,6, k, =320, k,=350.
n=640, p=09, k =500, k,=540.
n=225 p=02, k =50, k=060

n=810, p=04, k, =340, k,=400.
n=250, p=07, k =150, k,=180.
n=300, p=0,3, k, =110, k,=130.
N=625 p=0,8, k, =480, k,=500.
n=100, p=0,5 k =60, k,=80.

10. n=256, p=0,9, k; =200, k,=220.
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3aganue 5. 3aaH 3aK0H pacnpeeNIeHus] JUCKPETHON CITy9aiiHOW BETHIUHBI
X (B mepBO# CTpOKE yKa3aHbl BO3MOXKHBIE 3HAYCHHS BETHMYMHBI X, BO BTO-
poli CTpOKe JaHbl BepoSTHOCTH P 3Tux 3Havenwuii). Haiitu: 1) maremaTtuue-
ckoe oxuganne MX; 2) mucnepcuto DX; 3) cpennee xBaaparudeckoe OT-
KJIOHEHHE G

1.

X 4 5 6 8

P 0,3 0,4 0,2 0,1
2.

X 23 25 27 29

P 0,2 0,1 0,3 0,4
3.

X 6 8 9 10

P 0,3 0,1 0,2 0,4
4,

X 32 35 37 40

P 0,1 0,2 04 0,3
5.

X 41 42 43 45

P 0,3 0,3 0,2 0,2
6.

X 11 12 13 15

P 0,5 0,1 0,2 0,2
7.

X 51 52 54 57

P 0,2 0,1 04 0,3
8.

X 20 21 22 26

P 0,2 0,5 0,2 0,1
9.

X 30 32 34 36

P 0,4 0,3 0,2 0,1
10.

X 48 50 51 53

P 0,2 0,3 0,2 0,3

3aganme 6. CnyvaiiHas BennuuHAa X 3a/1aHa MHTETPalbHOW (DyHKIMEH
pacnpenencuus F(x). Havitu: 1) nuddepenuuanbayio QyHKIHIO pacipee-
nenus f(x); 2) matremaTrueckoe oxunanne MX; 3) mucnepcuio DX
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F(x) =

F(x) =

F(x) =

F(x) =

F(x) =

F(x) =

F(x) =

F(x) =

0 npu x <0,
X2 npu 0< x <1,
1npu x >1.

0 npu x <0,

53
EnpuOSXSZ,

1npu x > 2.

0 npu x <0,

X2

— npu 0< x < 4,
167

1 npu x > 4.

0 npu x <0,
X2
?npu 0<x<3,

1 npu x > 3.
0 npu x <2,
X—2npu2<X<3,
1npu x > 3.

0 npu x <0,
X—Zn u0<x<2
g "HEETEe

1npu x > 2.
0 npu x <0,
Xnpu 0< x <],
1npu x > 1.

0 npu x <4,
X—4npu 4< X <5

1 npu x > 5.
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0 npu x <0,

3
9. FX) = %npuOSXS&

1 npu x > 3.

0 npu x <1,
10. F(X)=<X—-1npul<x<2,
1npu x > 2.
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