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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
OIIK-1 CrocoOHOCTh BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH NpoOJIeM, BO3HHMKAIOIIUX B XOJE

npoecCHOHANBHON  JEATENBHOCTH U

HCIIO0JB30BaATh

oOIIeHAyYHbIE METOMABI, 3aKOHBI  (PU3UKH,

MaTeMaTU4YEeCKUN aIlrapar, METOAbl MOAEIUPOBAHNS U IPOrHO3UPOBAHMS PA3BUTHUS NPOLIECCOB U SBICHUN

IIPU peUIeHUU MPO(PEeCCHOHATBHBIX 3a1a4

1.2 Bunpl u 3a1aun mpo¢eCcCUOHATBHOMN NeITETbHOCTH 110 JUCITUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

- cbop, wu3yuyeHHWe, cUCTeMaTh3alus W

00001IeHNEe HAyYHO-TEXHUYECKOW HWH(POpPMaIUH,

OTEYECTBEHHOTO U 3apyO0eXHOT0 OmbITa IO TpobiieMaM HH(POPMAITMOHHO-aHATUTHYECKOM
paboThI M 00eciedeHus 3aUThl HHPOPMaIUN

- aHau3 IIPUKIIAIHBIX
MH(POPMALMOHHO-TICUXOJIOTHYECKOTO

npobiem
obOecrieucHuUs

MH(POPMALMOHHO-aHAIUTHYECKOTO 51
[IPAaBOOXPAHUTEIIBHON  JIEATEIILHOCTH,

3anuThl HH(pOpMaLKU 1 obecreueHus 6e30MacHOCTH MH()OPMAIIMOHHBIX TEXHOIOTUN

- pa3paloTka 3aJjaHHii, MJIAHOB, MPOTPaMM MPOBEIACHUS MPUKIATHBIX HAYYHBIX HCCIEAOBAaHUN U

TEXHUYECKHUX Pa3paboToOK

- IPOBCACHUEC SKCIICPUMCHTOB 110 3aJaHHBIM MCTOANKaAM

- BBIIMIOJIHCHHUC NPUKIIAJHBIX HAYYHBIX HCCHGHOB&HHﬁ, noAroTOBKAa OTYCTOB, JOKJIAd0B

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromuXcsl TOJMKHBI ObITH COPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIMMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS
OIIK-1 CnocoGHOCTB 3HaeT U IOHUMAaeT:
BBIABIIATD 3HaeT M TOHUMAET: OCHOBHBIE TEOPETUYECKUE MOHITHA
CCTCCTBCHHOHAYYHYIO «MaTeMmaTHKay, MaTeMaTHYECKHE METOJIBI HCCIICAOBAHUS

CYIIIHOCTB TIPOOIIEM,
BO3HUKAIOIIIX B XOJIE
npodhecCHoHaIbHOM
JeSITEBHOCTH U
WCTIOJIb30BATh
00IIeHayIHbIC METOEI,
3aKOHBI (DU3UKH,
MaTeMaTU4eCKUi amnmnapar,
METOJIBI MOJICTIMPOBAHUS U
MPOTHO3UPOBAHUSI PA3BUTHUS
MPOILECCOB U SIBICHUM MpHU
peleHnn
npohecCHOHANBHBIX 3a1ad

00BEKTOB U SABJICHHUN OKPYKAIOIIEH JCHCTBUTEIBHOCTH, O
Pa3BUTHUU METOMOB YIpPaBJICHUS UMHU; 00 OCOOCHHOCTSIX
MaTeMaTHYECKUX BRIUUCICHUIX Ha DBM

YMmeeT (criocoOeH MpoAeMOHCTPUPOBATD):

VYMmeer (cmocobeH  MPOAEMOHCTPUPOBATH):  pELIaTh
THUIIOBBIC 3aJa4W; HMCIOJIb30BaTh COBPEMCHHBIC CPEICTBA
BBIYHCIIUTEIBHON TEXHUKH, paboTaTth B MH()OPMAIIMOHHO
TEICKOMMYHHUKAIMOHHOH  cpene.  OOpamarbess K
CIIPaBOYHOM M JPYrOi MaTeMaTHYeCKOW JHTeparype IUis
TIOTIOJTHEHHUS M YTOYHCHUS] MATEMaTHYECKUX 3HAHUH

Bnaneer:
Brnanmeer: OCHOBHBIMH HaBBIKAMHM  DPCIICHUSA  3a]ady;
MeETOJaMU MaTeMaTHYECKOTO MOJIETUPOBAHUS C

MNPUMCHCHHUECM BBIYMCJIUTCIILHON TEXHUKHU

1.4 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CrocoOHOCTh BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJIeM, BO3HHUKAIONIUX B XOJE

npodeccuoHanbHON  JEATENbHOCTH W MCIOJIb30BaTh

oOIeHayyHble METONBI, 3aKOHBl (U3HKH,

MaTeMaTU4ECKUH armapar, MEeTOAbl MOJEIUPOBAHUS U MPOTHO3UPOBAHUS PA3BUTHUS MPOLECCOB U SBJICHUN

MIpU pelIeHnr npodecCrOHaIbHBIX 3a1a4




Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIPENETIAIOINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

Ounas
(cemectp)

1 2 3 4 8 9

1 | Anroput™Mu3anus u + + +
MIpOrpaMMHUpPOBaHHE

2 |Kpunrrorpaduaeckue + +
METOJIBI 3aIIUTHI
uHopMaru

3 |Opraau3anuoHHas +
3armmTa HHPOPMaITiu

4| Teopus +
nH()OpPMAITMOHHON
0e30MmacHOCTH U
METOJIOIOTHSI 3aIIUTHI
uHopMaru

5 |Texnomoruu +
3aIUIIEHHOTO
JIOKYMEHTO000pOoTa

6 [Dusuka +

7 | OneKkTpoHNKa U +
CXEMOTEXHHUKA

2. Mecrto nucuuimuiadasl B cTpykrype OIl Cnenmnanucra:

HucuunnuHa «MaremaTukay OTHOCHUTCS K 0a3oBoii dactu ydeOHoro tuwrana OIl mo HampaBieHUIO
noaroroBku 10.05.05 - bezonacHocTs MHGOPMAITMOHHBIX TEXHOJIOTHH B IPABOOXPAHUTEIBHOMN cdepe.
Hucuunnuna «Marematuka» uzydaercs B 1 cemectpe.

3.00beM u conepxaHHue TUCUUILITUHBI
3.1.00peM QUCIUIUIMHEL: 6 3.€.
Ounas: 6 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)
OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 216
KonTaktHas pabora 90
Jlexuu (Jlexiun) 36
[Tpaktuueckue (IIpaxr. pab.) 54
CamocrosrenbHas padota (CP) 90
OK3aMeH 36
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoli | DopMBbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
O|l0|O

1 cemectp




1 Jluneiinas anredpa 6 | s |13 KontponpHas
pabora

2 OcHOBBI TEOpUH 6 | 12|13 Omnpoc
MHOXECTB

3 OcHoBBI TectupoBanue
MaTeMaTH4eCKOro 8 |12 | 18
aHam3a

4 OCHOBBI TEOpUH 2 | 10|13 KonTtponbHas
BEpPOSITHOCTEH pabora

5 OCHOBBI Omnpoc
MaTeMaTH4eCKOU 8 |12 | 18
CTaTUCTUKH

Tema 1. JIuneiinas anreopa
Jlekumus.

Marpunpsl. OcHOBHbIE MOHATHA. Buael Marpuu. JIuHeiiHble omepanuu HajJ MaTpUllaMU. YMHOXEHUE
Matpull. Onpenenutenu 2-ro u 3-ro mopsiakoB. CBoiicTBa. AnreOpanveckue JOMOJHEHHUS W MHUHODBI.
Boruncnenue onpenenuTens pas3iokeHHEM MO CTpoke (cTondiy). OnpenenuTens MaTpULbl N-TO MOPSAIKA.
OO6parnas matpuia. MaTpudHas 3auch CUCTEMbl JIMTHEHHBIX YpaBHEHUU. PenieHne cucteMpl ypaBHCHH B
MatpuaHoit popme. [IpaBmiio Kpamepa. Meron ["aycca. OmHOpOIHBIE CHCTEMBI.

IIpakTnyeckoe 3ansATHE.

1.BeluncinTh onpenenuTenu:

1. a)
2 l‘
5 s
0)
9 3‘
3 4
B)
‘12 3{)‘
0 3
2. a)
1 1 1
1 3 1
1 1 3
0)
3 Q 3
-5 -3 2
-1 0 -2
B)
& 7 1
3 -1 8
1 5 1



2. Beruucnuth anredpandeckue JOMOTHEHHUS 3JIEMEHTOB

fyzefyz, gy

ONpEACIIUTENCH:
a)
1 1 2
5 —1 -2
o 4 3
0)
& 7 1
3 -1 8
1 5 1
B)
5 20 5
4 2 -1
1 4 1
—3 1 -1
3.Haittu A+B, ecinu
a)
1 -3 4 0
A= . S:
2 155 2l
0)
3 -1
() o
\5 1 \
4 Haiitu AB, eciin
a)
2 3 1
A= . B
o1 2)
6)
1 9 5§
4= E
[8 7 EJ’
5.Haiitu AB u BA nByX 3a1aHHBIX MaTpuIl
1 3 -2
4= ., B
o 21 &)

oo WoED
I
an

[ R L S



7.Haiitu Mmatpuiry, oOpaTHyto MaTpuiie A:

[

3 -1 2
_4=('D —2

(]

(]

[ R [ R
e e e

[ I R



3 -1 2
A= (ID —2 lj
5 0 3

8.Metonom obpaTHOi MaTpHIlbl 1 MeToioM Kpamepa pemunTh cucteMy ypaBHEHUH

2xy + x, =5
{1‘1 + 3x; =16
S5x,—x, =10

2xy + x, =5
{1‘1 + Jx; =16
S5x, —x; =10

9. Metogom Kpamepa pemntb CUCTEMY ypaBHEHHI

[ Xy T, —2x;=6
Sxy+ 2x, +x; =16

10.Metonom ["aycca peminTh cucTeMy ypaBHEHUM

{ Xy T X, Txg =22
xy +3x,— x5 =18

3xy +2x, T x5 =47

Xy +3x, —x; =18

[ Xy —3x,+2x; =25
dx, —2x, — 3x,, =10

Xy —3x,+2x; =25

dx, —2x, — 3x,, =10
r+2v+ 3z =

[21‘ +3v—4z=-5
Jr + v+z=3

x+2v+3z=12
[21‘ +3v—4z=-5
Jx + v+z=3
11. Merogom oOparHoii Mmarpuiel, MetogoM [aycca u metomom Kpamepa pemmurts cucTeMy
YpaBHEHUU

{ Xy — X, Tx; =6
Xy —dx, —2x, =3

Xy —2x,Tx;=9

Xy — 4x, —2x; =3



3xy+x,+ 3x;=2
2xy+2x, +3x;=1

Sxy—2x, +2x;=1

12.Metonom I'aycca peminTs cCUCTEMY ypaBHEHUI
X, —Xx, +3x; +x, =6,
Tx, +5x, —7x; —x, =8,
x; +8x, —18x; —5x, = —6.
5x, +12x, +5x; +3x, =10,
4x, +3x, +x; +3x, =2,
11x, +11x, +4x; +8x, =8.

43%

18% % -
alNpoupImneHHOCTE | CrponTens cTeo
OTopronna i oOWs CTREHHGE NITAHHE OCenkCkos XoIaAcTRo
| flpyroe O TpaHcnopT i CEATL

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1 Bpruuciauth onpenesnnTenb
2 pa3lIoKEHUEM I10

-0l

CTpOKE
3 pas3ioxKeHUeM 1o

oMy

CTOJIOITY
4 1o Gopmyse TpeyroJbHUKOB
5 TpUBEIECHUEM K TPEYTOJbHOW MaTpUIIE

215
1 =31 i=1, j=3
110



11

=5 7

2

—13

|

-1

23
30

Jj=2

i=1,

-5

4 3

-1 2 5

-13 5

1

2

1113

10.
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2. JlaHBI MaTPHUITHI

" 9UCJIO

. Beruucautn

1)

2)

~7 -1 =2
6 5 -5

—5 -2
g=3, A=|-1 -3
4 2

3)

) [ B ]
|
<

1 31
2 41

-3
-3, A=|-7 2
6 7

q:S, A[
q:3, A[

4)

|
|

-3
-5
-1 3

3

7
-6 2
5

—5 -4 4
2 -3

3

1

-5 -6
7
—4

5)

-3 =3 2
-1 -7 -1
3

-2 5

3 2 1
—3 —4 -7

-5 -5
5 6
—4 2

6)

-5 -6
4
—7

—4 -1
—6

1

7)



—1 -1 1 1 5
4 3 6
q=-4, A=|2 2|, B= , C=|1 -4 -6

4 -1 -6
5 4 7 -7 5
8)
-1 =2 4 -5 1
4 6 3
g=2, A=|6 -5|, B= , C=|-6 7 =2
751
6 -3 2 4 -]
9)
3 3 2 -5 -3
3 3 -6
g=2, A=|4 2|, B= , C=l4 -3 4
37 1
6 -3 -3 3 -3
10)
-5 -2 2 -4 5
2 -3 2
g=—4, A=|4 -1|, B= , C=|4 -3 22
3 3 1
-3 -5 4 -7 1

3. Pemmuth cucremy metonom ["aycca, mo popmyna Kpamepa u metogom oOpaTHOM MaTPHUIIBI.
(2x +3y -3z = 13

13x -y 42z = -11

4x +2y -z = 3

6)

3x +4y -5z = -7
7=2x =3y +4z = 7

4x +2y —z = 12

3x 2y +z = 8

S5x 3y +2z = 21
2x =y +z =09

7)

2x 4y -4z = -9
-3x -2y +3z = 9
5x +4y +4z = 4
2x 43y -z = 1
4x -y 2z = 9
—Sx +2y +3z = -11



8)
2x 2y 45z = 11

9)
4x +3y +2z = -10
3x -y 2z = -7
-2x +2y 43z = 4
—2x 43y 2z = 11
3x 2y 3z = 3
4x +4y +z = 5
10)
2x 3y 43z = 8
3x 2y +4z = -8
2x -y 42z = =5
Tema 2. OCHOBBI TEOPUM MHOKECTB
Jlexnus.

MmuoxecTtBo. Bunpl mHoxectB. Onepanuu HaJ MHOXeCTBaMu (TiepecedeHue, OObeAMHEHUE, Pa3HOCTb,
CUMMeTpHUYeCcKas pa3HOCTh). [narpammer Ditiepa- Benna.

IIpakTnyeckoe 3ansATHE.
1 Ilepeunciure 3MeMEHTH MHOXKECTBA

b
- IIeI0e U
~3(x(15 }

2 Ilepeuncnute 3JIEMEHTHI MHOXXECTBA
{dx

- nMeHa Bammx ponuteneii, 6alyIiek u AeayIiex |

{dx
- MIOJIOKUTETHHOE HEUYETHOE 1IeTI0€ YUCII0, MeHbIee 20}
4 Onwummte MHOXECTBO {4, 8, 12, 16, 20, 24, 28} npu mOMOITH XapaKTePUCTUIECKOTO CBOMCTRA.

3 Ilepeuncnure >1€MEHTH MHOKECTBA

5 Omummre MmHoxkectBo {HoBopoccuiick, Tyamce, Couu} mpu NOMOIIM XapaKTEPUCTHUECKOTO
6 Ilepeuncnure MOIMHOXECTBA MHOXKECTBA {a}

7 IlepeuncnuTe MOAMHOXKECTBa MHOXKECTBA {a,b,c}

8 Ilepeuncnure MOAMHOXKECTBA MHOXKECTBa {a,b,c,d}



9 IlepeuncnuTe MOAMHOXKECTBa MHOXKECTBA {(J}
10 YcraHOBUTE HCTUHHOCTD WX JIO)KHOCTh KaXKIOTO U3 CIEAYIONIUX YTBEPKIACHUM:
a) 0

c

B) O

A, 20e A- npou3BonvbHOe MHONMCECMBO.
11. Onpenenure KOIMYECTBO ANEMEHTOB B KaXKJIOM MHOXECTBE:
a) {0,{9}};
0) {1,2,3,{1,2,3}};
B)

{{9,{9}}}.
12. Tyers A={3.4,5, 7,9,10}, B={1,2,34,58}, C={1,3,57}, U={12,3.4,56,7,8,9,10}.Onpenennte
CIEAYIOIIME MHOXKECTBA!

a)

15



13. Ilycte A={1,2,3}, B={a,b}. Onpenenure
a)

14. Onpenenure Kakue U3 NPUBEACHHBIX YTBEPKIACHUN UCTUHHBI, & KAKUE JIOKHBI:

a)

O=A;
0)

O=A:
B) €CIU

, TO

15. Ilyctn

Haiitu: a)

; 0)

; B)

16



17

16. [Ins kaxI0ro W3 MPUBEACHHBIX HUXKE MHOMKECTB HCIIOJB3YWTE IUarpaMmbl Disepa-BeHHa miist IByx
MHOXXECTB U 3alITPUXYUTE T€ €€ YaCTH, KOTOPhIC H300pakaroT 3aIaHHbIC MHOXKECTBA: a)

;0)

; B)

; T)

17. JInst Kakaoro U3 NPUBEACHHBIX HU)KE MHOXECTB MCIIOJIB3YHTE nuarpaMmbl Oiinepa-BeHHa nis tpex
MHOXECTB U 3aIUTPUXYITE T €€ YaCTH, KOTOPbIe N300pakaloT 3a/1aHHbIC MHOJKECTBA: Q)

; 0)

; B)
; T)

18. OnumuTe MHOXKECTBA, COOTBETCTBYIOLME 3aKPAIICHHON YaCTH Kak10M quarpammsl Diinepa-Benna:

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
I)MuoxecTBO. Busl MHOXECTB.
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2)Ornepariu HaJ MHOXKEeCTBaMH (TiepeceueHne, 00beTMHEHNE, PA3HOCTh, CAMMETPHUYECKasi pa3HOCTB).

3)Aunarpammsl Diinepa- BenHa.

Tema 3. OCHOBBI MATEMATHYECKOT0 AHAJIN3A
Jlexknus.

[Tonsarue pynkuun. CriocoOs! 3amanus. [lapamerpuyecku u HesIBHO 3a7aHHble GyHKUuU. ['padux GyHKImid.
Cnoxnas u oOparHast ¢ynkims. O0630p snemeHTapHbIX ¢GyHKuui. [Ipenen ¢yHKIUHM, HEMPEPHIBHOCTS.
[TpousBoanast ¢ynkimuu B Touke. ['eomerpuueckuit cmbici. OCHOBHBIE TpaBuia IU(QepeHIUPOBAHUS.
Tabnuia mpou3BOAHBIX OCHOBHBIX 3JeMEHTapHbIX (pyHkimid. Juddepennman gynkmuu B Touke. OOmias
cxema HccieqoBaHus (YHKIMH M TOCTpoeHHs ee Tpaduka. IlepBooOpasHass U ee CBOicTBa.
Heomnpenenennsiit unterpan. CaoiictBa. Tabnmuua wunTerpanoB. HemocpeacTBeHHOE HWHTETpUpPOBAHHE.
3aMeHa nepeMeHHOW B HEONpPEeAEeICHHOM HHTerpaje. HTerpupoBaHue 1Mo 4acTsM.
IIpakTH4Yeckoe 3aHATHE.
1 Haiitu npenemnsi:

. sin2 ) ) —S5x+
i) llmsm—x; ) lim(Bxctg2x); k) llmm;
x—0 X x—0 x—2 —
2 2 2
. —64 . -9 . +6x—1
[) llmx—; m)hrnzx—; n)hmx 26x 6;
x>8 x+8 =3 x° —4x+3 -2 x"—4
. 5x"—10x+1 10x+1
0) lim—; ; lim —
o x°+3x+8 x>0 x° —3x+1
2. Haiiti mpou3BogHbIC CAEAYIOMMX (DyHKITHN:
1 2%’ —6x+1

2 2x = 3x +7

3 (2x=3)’
4 X
r= x—1
5 sint
y=———
1+ cost
6

y= cosx—§c0s3x



10

11

12

13

14.

y=sin(2x +1)

y =C0S—

X

y = cos(sin x)

y=(+sin’x)

4

y = xarcsin2x

y = arcctg

2x+1

y=1n’3x

_l—lnx

—1+lnx

y =Insinx

sin’In x

cosln x

y=2"-(4"+37)

X
Y=
4
y=xe’2"
1+ e’
y - 2x

19



20

21.
y=2"
22.
y=Inln’In*x
23.
y= ln(e“ ++/e* — 1)+ arcsine™”
24.

tgx + 4 2tgx +1
y =
tgx — 4 2tgx +1

3.BeluncauTs ciieayomue HHTerpabl:

2)." dx

ox? +1°

X+5 dx dx
4 / dx. 5| ——: 6 -
)I 3 0 )j«/4x2+1’ )j9x2+18x+5’

3
7)!6’%/2 + 5e” dx; 8)J. \7% dx;
X"+

IO)I arctg)7x—1dx 1 I)I e’ sin%dx; 12)Ix In

3)[ (2" +e*2%)dx;

1)[%;

9)_'. xe> dx;

1-x
1+ x

ax:;

b

3ananHus AJ151 CAMOCTOSITEILHOI padoThI.
1. Haiitu npeaenbl yka3aHHBIX (YHKITHH.

1.
2 2
a)lim ch 5x+6 : b)lim2x2+11x+15;
-2 x° —12x+ 20 >3 3x° +5x—12
3 g2 2 _
c)lim3x3 5x2+2; 4)lim 2x3 +3x2 5;
x>0 2x” +5x7 — X xo0 Ix” —=2x° +1
6. .
2 _ 2_
a)lim3x2+2x 1; B)lim x2 2x+1;
>l —x" 4+ x+2 =1 2x° =Tx+35
3x* +10x+3 Tx° +6x" —x°

c)lim ;
)x—>°° 2x> +5x-3

d)lim 5 ;
x>0 2x  +6x+1
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X —x*+2x -x+3

a)lim > ; b)lim
=0 X7 4 X 2 5x> +3x -3’
3 —
¢)lim 4x° +7x . d)lim 7x" 3x+4

x>0 2% —4x% +5 >0 3y —2x+1"

3x2—11x+6 99X +17x-2
a)lim b) lim > ;
3 2x* —5x -3 >2 x4+ 2x
c)llm_3x +x°+ X ) lim 8x4+7x3—3
o xt 4 3x—2 ’ e 3x2 —5x+1
2 2
a)limzx2 i 1; b) lim — Y AIx
=1 3x" —x—2 >2x7 4 4x+ 4
4_ 2 i
¢)lim Sx4 3x3 +7; 4 lim 3x* 2x+1
x>0 xT 4+ 2x7 +1 —o3x> +2x -5’
2 2
a)lim x°—16 b)11m3x +5x—-1,
x4 x% 4 x — 20 =3 ¥ —5x4+6
)hm2x +7x+3 d)lim 10x—7
w0 5x% —3x+4° x>0 3xt 4 2y +1
2_ —_—
a)11m2x Tx+4 b)lim — x> -1
=2 X7 —5x4+6 x> x? +3x+2
c)lim7x —23x +4x; d)hmzf —Sx+2

x>0 2x7 45 s> x* 4 3x* =9
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2 2
a) lim 4x2 +11x 3; b)limx +23x 28;
>3 x"+2x-3 =>4 x"—4x
—x” +3x+1 S5x+3
c)lim ;. d)lim ;
)x—>°° 3x° +x-5 )x—>°°x3—4x2—x
2 2
a)lim x2 4x 5; b lim 4x2+19x 5;
x>-1x° —=2x -3 »>52x" +11x+35
: P 4x" 42 . 2% =3x"+2
&)lim x3 x2+ 8x; 4)lim x2 3x” + x;
x>0 5x” +3x" +x—1 x>0 x4+ Tx+1
10. .
2 2
a)lim3x2 7x 6; b lim 3x2+11x+10;
=3 2x"=Tx+3 =2 x"—=5x+14
3 2 2
c)limx 33x +10; 4 lim 2)f1 5x2+3;
x>0 Tx? +2x+1 x>0 3x" —2x" + X

2. Haiiti mpon3BoaHbBIC YKAa3aHHBIX (QYHKITUH.
1.

a)y =2x" —i3+l+3\/;; b)y =x"-sinx
XX

2_
c)y:x3 i; d)y=33x* +2x-5;

a)y:sz—i/xT+%—%; b)y=Inx-cosx

1—x?
C)y=1+x2; d)y=3/(x-T7);
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a)y:§+{/x_2—4x3+%; b)y=x"-cosx

ey =2 ‘f L dy=Ja-4y;

a)y =3x ———\/_+ b)y =x*-arcsinx

COS X
c)y = 2 d)y=3(x+4)°;

1-

a)y =3x" +3/x° ————2; byy=x"-Inx
x—2 5/~ .2

c)y= ; d)y:\/7x —3x+5;
COS X

a)yzi/xiz+§—4x6+i3; b)y =x’ -sinx
X X

c)y= tanx; d)y=~5x" —4x+3;
In x

4

a)y= 7\/;———3x +—; b)y=x"-tanx
X

c)y= . d)y=3x*—x+5;



a)y =8x° +\/_————; b)y = x> -arctanx

sin x

Inx

c)y = : d)y:3/4x2—3x—4;

a)y:7x+iz—(/x_4+g; b)y = x*-cosx
X X

Oy="22.  d)y=+3x'-x+5;
Inx

10.

a)y =4x° +§—3 ’ 74, b)y =x-arcsinx
X
c)y= x3+1; d)y=\/8x—3+x2;
3x” —1
3. HaiiTu HeonpeneaeHHbIE HHTETPalbI.
2
| J'3arzctg X 1
x +1
2
5 3x +1 :
“(x7+3x+1)
|
3. dx
xvInx
n -xcosaf+513nxdx
°  (xsinx)
5 3\/;4-1

. 2x\/_-|-x
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J sin2x — coS X
(cos’ x +sinx)’

2
3tg2x "
* cos” x

* X

8. ——dk

J /1_x4

2arctg(x +2) e

box’ +4x+5
0. J»Zarcsmx+x

V1= x?

1. j(x +1)e’dx

dx

4. HaiiTu Heonpe1eleHHbIE UHTErPaJIbl.

2. | x” sin xdx

3. _.xln xdx

4. : e’ cos xdx

5. :sin In xdx
6. [arcsinxdx

7. [ +2x+3)cosxdx

- X
8. ——dx

7 sin” x
9. [xarc tgxdx

10. szexdx

Tema 4. OcHOBBI TeOpHHU BEPOSITHOCTEH
Jlexknus.

Knaccuyeckoe ompenenenue BeposSTHOCTH. DopMynibl KOMOWHATOPUKM (COYETaHUs, pa3MelleHus 0Oe3
IIOBTOPEHUH, NEPECTAHOBKN). TeopeMbl CIIOKEHUSI U YMHOKEHUS BeposiTHOCTEN. [loBTOpeHHE UCIBITaHUH.
@opmyna bepnymnu. ChyvailHble BeIMYMHBI (JUCKPETHBIE CIydallHblE€ BEJIWYMHBI, HENPEPHIBHBIC
clly4aiiHble BeJMYUHbI). HopManbHbIN 3aKOH pacnpeesIeHusl.

IIpakTH4eckoe 3aHATHE.
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1. Bmanener 6aHKOBCKO# KapThl 3a0bu1 PIN-KOA 1 TOMHS TOJIBKO, YTO Bee 4 nupbl pa3anyHble, HA0pald UX
Haynady. Haiitu BeposiTHOCTB TOTrO, uTO PIN-KOZ HabpaH npaBUIIBHO.

2. Ha KHMKHOM MOJIKE B IPOU3BOJIBLHOM IOPSAJIKE PACCTABIEHBI 5 KHUT 10 BBICIIEH MareMaTHKe, 3 KHUTH 110
TEOPETUYECKON MEXaHUKe M 7 KHUT 1o conpomary. CTyneHT Hayady OepeT Tpu KHuru. HailTu BeposITHOCTD
TOT'0, YTO U3BJICYCHHBIMU KHUTAMH SIBJISIFOTCS

a) BCe KHUTU IO BHICIIEH MaTeMaTHUKE;

0) IBE KHUTH IO BBICIICH MaTeMaTHUKE U OJIHA KHHUTA TI0 COTPOMATY;

B) BCE€ TPU KHUTH 10 PA3IUYHBIM IIPEeIMETaM.

3. Bpocunu Tpu urpanbHbie KOcTH. HaliTh BEpOsITHOCTH CIIEIYIONIMX COOBITHIA

a) CyMMa BBINIABIIMX OYKOB paBHa 6;

0) cymma BbINaBIINX 04koB paBHa 10, a mpousBeaenue pasHo 20;

B) CyMMa BBIMABIIMX OYKOB paBHa 10, eciu U3BECTHO, YTO Mpou3BeaeHre paBHO 20.
4. Bpocwnu nBe UrpasibHbIe KOCTU. HaliT BEpOSTHOCTH CIEIYIOIINX COOBITUI

a) cyMMa BBITIaBIIIUX OYKOB Oouibie 7, HO MeHbIe 10;

0) mpou3BeIeHHE BHIMABIINX OYKOB OOJIbIIE 5, HO HE MMPEBOCXOANT 8

5. YCTpOWCTBO COCTOMT M3 TPEX HE3aBUCHMO palOTAIONIUX AJIEMEHTOB. BeposSTHOCTH OTKa3a Ka)Jaoro
aneMeHTa npu BkiIroueHnd paBHa 0,2. CoCTaBUTH psii paclpeneseHus YUCiIa AIEMEHTOB, OTKa3aBIIUX MpPH
BKJItOYeHUH. HallTh BEpOSATHOCTH TOTO, YTO OTKAXKET HE O0JIee OTHOTO JIEMEHTA.

6. Tpu cTpenka CTPENSAIOT IO OJHOM MUIIEHH. BeposaTHOCTh NonajaHus B MULIEHb IIPU OJHOM BBICTpEIE
1uId niepBoro crpeinka pasHa 0,5, mist Broporo u it Tpetbero — no 0,7. Ilycts X — uncno nomajganuii B
MHUILIEHb TpH ofHOM 3aime. CocTaBUTh psa pacmpenencHuss X, Hailtu QyHkiuio pacnpenenenus F(x) u
MOCTPOUTH €€ rpaduk.

7.CnyyaiiHas BennurHa X 3a/laHa UHTETpaabHON (yHKIUMEH (pyHKIMEH pacipeneneHus)

(0, x<0

2
X

F(x):<—+£,0<xﬁ3
18 6

I, x>3

Haiitu: nuddepenumanbuyo GyHKIHO

/(x)

(TJIOTHOCTH pacHpeeIeHus);
3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
1 Pemuthb ypaBHEHUE:

1. 24 = A7, ;

n n+12

. 5C°=C? . ;

n+2°2

n n-1 _ 1,
: Crs =G =15n+Cg;

2
3
4. A -C''=48;
5. 74" +14P_ =30P,
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1
2

10

11

00 3 N L W

P p—
W N = O O

. A =5C =455;
. P34 =30;
8. A-C =10C;
9. 3G, =50, ;
10. C+Cr'=55

Pemmts 3amauy:

CKOBKO TPEX3HAYHBIX YMCENT MOXKHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5, ecnu KaxAy U3 HUX MOXXHO
UCIIOJIb30BaTh HE Oosiee 0IHOTO pa3a’?

CKOJIBKO UMEETCS MIATU3HAYHBIX YHCEN, KOTOPbIE ENATCS Ha 5?7

CKOJIBKO €CTh JBY3HAUHBIX YHCEN, Y KOTOPBIX 00€ (bl YeTHbIE?

[Taccaxkxup ocTaBWJI BeUIM B aBTOMAaTHYECKON KamMepe XpaHEHUs, a KOrja MpHILeN IOJydaTh BEIH,
BBISICHUJIOCH, YTO OH 3a0buT HOMEpP. OH TOJIBKO MOMHUT, YTO B HOMepe Obutn urcna 23 u 37. UtoObl
OTKPBITh Kamepy, Hy>KHO MpaBUJIbHO HaOpaTh MATH3HAYHBIA HOMep. Kakoe HamOosbllee KOJIM4YeCTBO
HOMEPOB HY>KHO Mepedparh, YTOOBI OTKPHITh Kamepy?

N3 xomonpl, coneprxkaieit 52 kapthl, BeIHYAU 10 KapT. B CKOIBKUX Clly4yasx Cpeau ITUX KapT OKAXKETCS
poBHO 2 Ty3a?

B pote umeercs tpu odunepa u copok conaar. CKOIbKUMHU CIIOCO0aMU MOXKET OBITh BBIACIEH Hapsi,
COCTOSIINN U3 OAHOTO odullepa 1 Tpex coiaar?

CKoJbKMMH cI1oco0aMy MOYHO Pa3ioKHUTh B JIBA KapMaHa JIEBITh MOHET Pa3jIM4HOTO JOCTOMHCTBA?

VY aHmmuan MPUHATO OaBaTb JOCTAM HCECKOJBbBKO HWMCH. CKOJIILKMH CHOCO6aMI/I MOXXHO Ha3BaThb
pebeHka, eciu eMy JAaayT He Oosee Tpex UMeH, a obIiee yucio umeH pasHo 3007

W3 xononpl, coneprkaieit 52 kapTsl, BoIHYIU 10 kapT. B CKONIbKUX ciyyasx cpeny 3TUX KapT OKaXKeTcs
poBHO 1 Ty3?

Ha posine 88 xnaBum. CKOJIBKO CYIIECTBYET MOCIIEA0BATENbHOCTEN U3 IIECTU MOMAPHO Pa3JINYHBIX
3ByKoB? (B mocnenoBarenbHOCTH 3ByKH UAYT OAMH 3a IPYTHM.)

Bpocarorcs aBa urpanbHbIx KyOnka. HailTu BeposSTHOCTD yKa3aHHOTO COOBITHSI.

CyMMma 4dmnciia O4KOB paBHa 7.

CymMa umucna o4koB Oodbie 3.

CymMa yrciia 04koB 0oJbIne 4, HO MEHBIIIE 7.

Monynb pa3HOCTH YMCIIa OYKOB paBeH 2.

Monyis pa3HOCTH YKCia OYKOB OOJbIIe 1.

[IpousBenenue uncna oukoB He Oonbiie 10.

Bonpiiee uncio oukos Gonblie 4.

Menbliee 9icao 04KoB OonbIie 4.

Ywuciio 04KoB XOTs ObI HA OTHOM KyOHKE YETHO.

Yucao 04koB Ha 000MX KyOMKax HEYETHO.

Pemnts 3amauy:

JlBa aBTOMara NpPOM3BOAAT JETald, KOTOpPbIE IOCTYMalOT Ha oOumii KoHBedep. BeposTHOCTH
NOJyuyeHUs HECTaHJApTHOM Jeranmu Ha mnepBoMm asromare pasHa 0.06, Ha Bropom 0.02.
[Ipou3BOaAUTENHLHOCTS TIEPBOTO aBTOMATa BTpoe OoJjblle, 4eM BTOporo. a) HailTu BeposTHOCTH TOTO,
YTO HayJady B3siTas ¢ KOHBeiliepa jAerajb HecTaHmapTHa. 0) B3srtas ¢ xoHBeiiepa Aeranb oka3anach
HecTaHaapTHoU. Halith BEpOsATHOCTB TOrO, YTO OHA U3TOTOBJICHA HA IIEPBOM aBTOMATE.
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14 Tpu xne6okoMOHMHATa ropoja MPOU3BOIAT MPOAYKLHUIO, 00ECIEeUnBAIOMINN ropoa Xjae000yI0uHBIMU
npoaykramu B mponopiuu 2:3:5. Tlepsrrit xnebokomOuHaT mpou3BoauT 30% MPOTYKIIUN BBICIIETO
kadecTtBa, Bropor — 40%, tperuit — 60%. a) HaifTu BEpOSITHOCTH TOTO, YTO MPHOOPETEHHOE
xJ1Ie000yIouHOE HW3JIeNUe OKa3ajloch BhICHIETO KayecTBa. 0) IlpnoOpeTeHHBIN NPOAYKT OKasaics
BBICILIETO KadeCTBa, HANTH BEPOATHOCTb TOTO, YTO 3TO H3JEIHE H3rOTOBIEHO HAa BTOPOM

15 CooOmieHne MOXXHO Tepenarb MUChMOM, MO TelehoHy U MO (hakCy ¢ OJUHAKOBOM BEPOSITHOCTBIO.
BeposiTHOCT  TOrO, YTO COOOLICHHME MOOMIET 10 TMoiydyarelass B KaKIOW M3 MEePeunCIICHHBIX
BO3MOXHOCTEH cooTBeTCTBEHHO paBHbl 0.7, 0.6 m 0.9. a) KakoBa BepoATHOCTb IOJSyYEHUs
coobuienus? 6) CooOuieHne aapecaroM IOMYy4YeHO, KAaKOBAa BEPOSTHOCTb, YTO OHO NEpPElaHO II0
daxcy?

16 B rpynne 25 cryneHTOB: 4 OTIMYHHMKA, 9 XOpPOIIMCTOB, OCTaJbHBIE — TPOEYHUKH. BeposTHOCTH
IIOJIyYEHUS OLIEHKH «OTIIMYHO» Ha 3K3aMeHe N0 Maremaruke uid nepBblx — 0.95, s Bropeix — 0.7,
st TpoedHukoB — 0.3. a) KakoBa BEpOSTHOCTb TOro, YTO Hayjady B3SATBHIM CTYAEHT IOJy4Yns Ha
sk3amMeHe mATepky? 0) CTyneHT moiay4ywus MATEepKy Ha dKk3ameHe. HailiTh BeposTHOCTb, YTO OH
XOPOUIKCT.

17 W13 1000 sx3eMisipoB ogqHoTunHOro Tosapa 300 nmpunaiexxut nepsoit naptuu, S00 — Bropoii u 200 —
Tpetuil. B mepBoii maptuu 6%, Bo Bropoii 5%, B Tperheit 4% OpakoBanHOTrO ToBapa. 1) OnpenenuTsb
BEPOSITHOCTh TOTO, YTO Haylady BBIOpAaHHBIA SK3eMIUIAp OpakoBaHHbIN. 2) Haynauy BBIOpaHHBII
AK3EMILISIP OKA3aJICSl CTAaHAAPTHBIM, HAWTU BEPOSTHOCTH TOTO, YTO OH IPUHAJIEKUT TPETHEHN MAPTHUH.

18 B ToproBoe mpennpuaTue MOCTYNAIOT OJHOTHITHBIE M3JeNus ¢ Tpex ¢upM-npoussoauteneit: 30% c
nepBoif, 50% co Bropoii, 20% c Tperbel. Cpenu m3nenuit nepBoit Gupmsl 80% MEPBOCOPTHBIX,
BTOpoil — 90%, Tperbs ¢upma msrotaBnuBaer 70% mnepBocopTHbIX m3nenuid. 1) Kyrmieno oxno
uzaenve. Haiitu BeposATHOCTH TOro, 4TO OHO NepBocopTHOE. 2) KyIieHHOe u3aenue oKa3aloch He
NEPBOCOPTHBIM, HAMTH BEPOATHOCTD TOTO, YTO OHO U3TOTOBIICHO TPEThell pupmoii.

19 Ha nByXx cTaHKax IPOU3BOASATCS OJUHAKOBBIE A€Tajlu. BeposTHOCTH TOro, 4TO JA€Tajab CTaHAApPTHAs,
i nieporo cranka 0.8, mms Broporo — 0.9. IIpou3BOAUTENBHOCTE BTOPOTO CTaHKa BTpoe OOJIbIIE,
yem nepBoro. 1) Haiitu BeposTHOCTH TOro, YTO B3siTas HayAady AeTalb CTaHAapTHa. 2) Badras
Hay/Jady JeTajb OKa3ajlach OpaKkoBaHHOH, HAWTH BEPOSTHOCTh TOTO, YTO OHA CHEJIaHAa HA MEPBOM
CTaHKE.

20 B xommnbrorepHoM knacce uHcTuTyTa 7 IBM THma Pentium u 5 koMIbloTepoB Apyrux MoauduKaruii.
BepositHocTs cO0s1i B paGore B TeueHwe ydeOHOro 3aHatus Uit Pentium paBha 0.9, mis npyrux
xkomnbiorepoB — 0.7. CTymeHT Ha 3aHATHH paboTae 3a MPOM3BOJIBHO KommbioTepoM. 1) Haiitu
BEPOSATHOCTH TOT'O, YTO B TEUEHUU 3aHATHUS €r0 KOMIBIOTEP HE «3aBUCHET». 2) Ha 3aHATHN KOMIIBIOTED
nain c6oii B pabote, HAUTH BEPOSTHOCTh TOTO, UTO CTYACHT paboTtain Ha Pentium.

21 BeposATHOCTb AOXKIJIMBOW MOTOABI B IMPEACTOSIINN BBIXOAHOM eHb paBHa 0.7. BepodaTHOCTh yaauHoOU
pbIdanku B AOXUIMBYI0 moroay paBHa 0.8, a B scuyio — 0.4. 1) Haiitu BepoATHOCTH TOTO, YTO B
OPEACTOALINIA BBIXOAHOW pblOanmka OynmeT ymgadHoil. 2) Peifanka oxasanach ygayHOM, HaWTH
BEPOSITHOCTH TOTO, YTO BBIXOTHOM JI€HB OBbLT SICHBIM.

22 3asBku paboTomareneil Ha CHEIMATUCTOB WHXKEGHEPHBIX, SKOHOMHUYECKHMX M IOPHUINYECKHX
HalpaBJICHUH MOCTynaroT Ha OupKy B oTHowmeHHH 6:3:1. BepoATHOCTH TOTrO, YTO MPETEHACHT Ha
BaKaHCHIO MHKEHEPa yIOBIETBOPUT TpeOoBaHUAM paboToaaTens paBHa 0.8, Ha BAKAHCUIO SIKOHOMHCTA
— 0.8, Ha Bakancwuto topucta - 0.5. Haiitu BeposiTHOCTB TOTO, uTO: 1) CiTy4aiiHO BEIOpaHHBIN Ha OUpKe
NOPETEHIEHT YCTPOUTCS MO CBOEH CIEMUAIBHOCTU. 2) YCTpOMBIIEHCS Ha paboTy cHenuaIncT —
HKOHOMHCT.

Tema 5. OcHOBBI MaTEeMaTH4YeCKOM CTATHCTHKH
Jlexknus.
OCHOBHBIEC TOHATUS MATEMaTUYECKOH CTAaTUCTUKH (TeHepajbHasi M BHIOOPOYHAs COBOKYIMHOCTH, BHJIBI
BBIOOPOK, penpe3eHTaTHBHAs BbIOOpKA, BapUAIlMOHHBIA pAI, MOJWTOH M TUCTOrpamMma). YucioBble
XapaKTePUCTUKU BBIOOPKHU.
IIpakTnyeckoe 3ansATHE.
1.B teuenne 20 OuprKeBBIX TOPTOB Kypc A0JIIapa COCTaBMII CIIEAYIOIINE 3HaYeHHs (B pyOsIsix):
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