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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

OIIK-1 CnocoGeH TpPUMEHSATh €CTECTBEHHOHAyYHBbIE W OOIIEHHI)KEHEPHBIC 3HAHUS, METOIBI
MaTeMaTU4YECKOrO aHallu3a U MOJEIUPOBAHUS, TEOPETHUECKOTO U AKCIEPUMEHTAJIbHOTO HCCIIEOBAHUS B
npodeccuoHanbHON AESITETbHOCTH

OIIK-6 CriocobeH aHalM3MpOBaTh M pa3padarhiBaTh OPraHU3aIMOHHO-TEXHUYECKHE M SKOHOMUYECKHE
IIPOLIECCHI C TPUMEHEHUEM METOZI0B CUCTEMHOTO aHAJIM3a U MAaTEMATUYECKOTO MOAEINPOBAaHNUS

1.2 Tumel 3aga4 npogecCHOHATBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HCCIIE0BATEIIbCKUN
- NPOEKTHBIN

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroHIMXCs K Mpo(ecCHOHaIbHOM AEATEIbHOCTH B
chpepe: 06 Cpsi3b, MH(POPMAIMOHHBIE M KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (B cdepe MpOeKTHPOBAHUS,
pa3paboTKu, BHEAPEHUS U KCILTyaTallui HH)OPMAIIMOHHBIX CUCTEM, YIPABJICHUS X )KU3HEHHBIM ITHKIIOM)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TICHHBIEC TPYIOBEIE
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH PO CCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MTOKCK,
KPUTUYCCKUI aHATTN3 U
CHHTE3 UH(pOpMAIIHH,
MPUMEHSTh CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

AHanmuzupyet 0a3oBbIC

COCTaBJIAOIINEC

3aaa4dy, BBIACTIAA €C

OIIK-1 Cnocoben
MPUMEHSITh
€CTeCTBEHHOHAYYHBIC U
00IIenHXKCHEPHBIE 3HAHNUA,
METOJIBI MAaTEMATHYECKOTO
aHalin3a v MOJICTIMPOBAHUS,
TEOPETUIECCKOTO U
9KCIIEPUMEHTAILHOTO
WCCIICIOBAHUS B
npodhecCHoHaIbHOM
JeSITEITBHOCTH

[MpuMeHsieT MaTeMaTHYeCKHE METO/IbI
nmpohecCHOHABHBIX 3a1ad

g peHICHUA

OIIK-6 Criocoben
aHAM3UPOBATH U
pa3pabaTsIiBaTh
OpTaHU3aIMOHHO-TEXHUYEC
KHE ¥ SKOHOMHUYECKUE
MPOIIECChI ¢ TPUMECHEHHEM
METOJIOB CHCTEMHOTO
aHam3a u
MaTeMaTu4eckoro
MOJICTTUPOBAHUS

Hcmonp3yeT OCHOBBI TEOPUH CHCTEM M CHUCTEMHOTO
aHalii3a, JUCKPETHOU MaTreMaTUKU, TEOPUU BEPOATHOCTEN
M MaTEMaTHYSCKOM CTaTUCTUKH, METOAOB ONTHMH3AINH U
WCCIIEIOBAHMST  OMEpaldif, HEYETKUX  BBIYUCICHUH,
MaTEeMaTHIEeCKOTO ¥ UMUTAITMOHHOTO MOJICITUPOBAHIS




1.5 CormacoBanue MCKIAUCHUIITIMHAPHBIX CBsI3eH JAUCIMIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

YK-1 CrnocoGeH OCyIIeCTBIATh MOMCK, KPUTHUECKUN aHaIU3 UM CHHTE3 WH(pOpMaluH,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTaBICHHBIX 3a1a4

Ne HaumeHnoBanue ®dopma
n/n JUCIIUTLITNH, o0y4eHHs
OIIPEACIIATOMINX OuHas | 3aouHa
MCXKIUCHUITIIMHAPHBIC (ceMec’I‘ 9
CBS3U p) |(cemect
p)
31413 |4
1|Co3nanne u
yIpaBJIeHHE OazaMu
JTAHHBIX
2 |®unocodus + +
3 |®uHaHcoBas + +
TPaMOTHOCTb:
YIpaBICHUE TUIHBIMH
¢uHaHCaMU

OIIK-1 CrnocobeH NUpUMEHATh €CTECTBCHHOHAYyYHBIC M OOLICHH)KCHEPHbIC 3HAHMUSA,
METOIbl ~ MaTeMaTHYeCKOro aHajiM3a W MOJCIMPOBAHMSA, TEOPETHUYECKOTO U
HKCTIIEPUMEHTAIBHOTO UCCIICI0BaHNS B PO ECCHOHABHON AEATEIbHOCTH

Ne HaumeHnoBanue ®dopma
n/n JTUCIIUTLITNH, o0y4eHHs
OIIPENCIIATOIINX OuHas | 3aouHa
MCXKIUCHUITIIMHAPHBIC (ceMec’I‘ 9
CBS3U p) |(cemect
p)
2181219
1 |KoHuenimn + +
COBPEMEHHOTO
€CTeCTBO3HAHUS
2 |HayuHo-uccienoBaren + +
bCKas paborta

OIIK-6 CnocoGeH aHanmu3upoBaTh M pa3zpalbaTbiBaTh OPraHU3aLMOHHO-TEXHUYECKHE U
SKOHOMMUYECKHE TIPOLECChl C IPUMEHEHUEM METOJOB CHCTEMHOIO aHalIu3a U
MaTEMaTU4YECKOI0 MOAEINPOBAaHUS

Ne HaumeHnoBanue ®dopma
/1 JIACIIUTUINH, o0ydeHus
OIIPENCIIATOIINX OuHas | 3aouHa
MCXKIUCHUITIIMHAPHBIC (ceMec’I‘ 9
CBS3U p) |(cemect
p)
ST 157

—

Teopust cucteM u
CHUCTEMHBIN aHaJIN3

2 | Texuomoruueckas + +
(TIpOEKTHO-TEXHOJIOTH
YeCcKas) MpakTUKa

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:



HNucrunnHa «Martemarukay OTHOCUTCS K o0si3arenbHOM yacTu ydyeOHoro miana OII mo HampaBieHUIo
nonrotoBku 09.03.03 - Tpuxnannas napopMaTHKa.

Hucuunnuna «Marematuka» uzydaercs B 1 cemectpe.

3.00beM u conepxaHHue TUCUUILINHBI
3.1.00peM QUCIUILIMHEL: 6 3.€.

OuHnas: 6 3.¢.

3aouHas: 6 3.e.

. Ounas 3aoyHas
Bun yueOHo# paboTh
(Bcero yacoB) | (Bcero 4acosB)
O0mast Tpy10éMKOCTb TUCHMILIHHBI 216 216
KonrakTHast pabora 80 18
Jlexuuu (Jlexuum) 32 6
[Tpaktuueckue (Ilpakt. pab.) 48 12
CamocrositensHas padota (CP) 100 189
OK3amMeH 36 9
3.2.ConepxaHue Kypca:
No HazBanue Bun yuebnol pabotsl, yac. | ®OpMBI TEKYIIETO
TEMBI paszzerna/TeMsl Jexuun | Ipakr. CP KOHTPOJIS
pao.
O|3[0O0|3 |03
1 cemectp
1 Jluneiinas anrebpa CobecenoBanue;
Brimonnenue
3 1 |11 ] 2 |28 |38 IIPaKTUYECKUX
3aJaHuM;
TectupoBanue
2 OCHOBBI TEOpUU CobecenoBanue;
MHOXKECTB Brimonnenue
7 1 4 | 2 (18] 37 IIPaKTUYECKUX
3aJaHUM;
TectupoBanue
3 OCHOBEI CobecenoBaHnue;
MaTeMaTH4eCKOro Brinmonnenue
aHaiau3a 8 (2 |11 | 2 |18 ]38 IIPaKTUYECKUX
3aJaHUM;
TectupoBanue
4 OcHOBBI TEOpHH CobecenoBanue;
BEpPOSITHOCTEN Beimonnenue
7 1 |11 ] 2 [ 18|38 IIPaKTUYECKUX
3aJaHuM;
TectupoBanue
5 OCHOBEI CobecenoBanue;
MAaTeMaTH4€CKON Brimonnenue
CTaTUCTUKH 7 1 |11 | 4 |18 | 38 IIPaKTUYECKUX
3aJaHUM;
TectupoBanue

Tema 1. JIuneitnas anreopa (YK-1)



Jlekumus.
Marpunbl. OcHOBHBIE TOHATUS. Bunbl MmaTpuil. JInnelHbie onepanuu Haj
MaTpuLaMu. YMHO)KeHue marpull. Onpenenutenu 2-ro u 3-ro nopsakos. CBoHCTBa.
Anrebpanyeckre AOMOJHEHUS 1 MUHOPBI. Briuucienue onpeaenuTens pa3iokeHneM o CTPOKe
(cronbiy). Onpenenurens MaTpuibl n-ro nopsiaka. OOparHas MaTpuna. MarpuyHas 3anuch
CUCTEMBI JINHEWHBIX YpaBHeHH. Peienne cucreMbl ypaBHeHHH B MaTpudHoit popme. [IpaBuio
Kpamepa. Meton I'aycca. OHOpOIHBIE CUCTEMBI.
IIpakTnyeckoe 3aHsATHE.
1.Berancnuth onpeneauTeNnu:
1 a2 I1-1 4 6)9 38 4 B)12 300 3
layl 1T 11 3 11 1 3 6)303-5-32-10-2 B)6713-18151
11020-2331001-64-402
2.Beraucnuts anredpandeckue JonoaHeHus dneMeHToB al3, al2, a31 onpenenureneii:
11125-1-2043 6)6713-18151 B)5205342-111416-31-12
3.Haittu A+B, ecinu
1 A=1-3402-135, B=24-3132-4-5
1 A=3-12051, B=5-4-23-109
4 Haiitu AB, eciin
1 A=231012, B=213
2A=195876, B=525
5.Haittu AB u BA 1ByX 3aaHHBIX MaTpHI]
1 A=13-20-14, B=3-12051
1 A=52-41-51, B=124132
6.Haiitu marpunty AB-2BA+3E, eciin
1 A=121212123, B=411-420121
7.Haiiti Mmatpuiry, o0paTtHyto MaTpuiie A:
1 A=1324
2 A=6183
3A=211102312
4 A=213201112
5A=3-120-21503
8.Metomom oO6paTHO# MaTpuIlbl U MeTooM Kpamepa penuTs CUCTEMY YpaBHEHUH
1 {2x1+x2 =5 x1+ 3x3=16 5x2-x3=10
9. Metogom Kpamepa pemntb CUCTEMY ypaBHEHHI
I {x1+x2-2x3=6 2x1+3x2-7x3=16 5x1+2x2+x3=16
10.Metonom ["aycca peminTh cucteMy ypaBHEHUM
I {x1+x2+x3=22 3x1+2x2+x3=47 x1+3x2-x3=18
I {x1-3x2+2x3=5 3x1+x2-5x3=4 4x1-2x2-3x3=10
1 {x+2y+3z=2 2x+3y-4z=-53x + y+z=3
11. MetogoMm oOparHOi Matpuilel, MeromoM Iaycca m Meromom Kpamepa pemmTh cuctemy
YpaBHEHUU
I {x1-x2+x3=6 x1-2x2+x3=9 x1-4x2-2x3=3
I {3x1+x2+3x3=2 5x1-2x2+2x3=1 2x1+2x2+3x3=1
12.Metonom ["aycca peminth cucteMy ypaBHEHUH

X, — X, +3x; +x, =6,
Tx, +5x, =7x; —x, =38,
x, +8x, —18x; —5x, = 6.



1 5x, +12x, +5x; +3x, =10,
4x, +3x, +x; +3x, =2,
11x, +11x, +4x; +8x, =8.

3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThI.

1 BblYMcauTh ONpenenuTensb
2 pa3joKEeHHEM IO

-0l
1

CTpOKE
3 paznoKeHueM 1o

-oMmy

J
CTOJIOITY
4 1o ¢opmyIie TPEyroJIbHUKOB
5 mpuBEAEHUEM K TPEYTOJIbHON MaTpUIlEe
-2 1 5
1 31 i=1, j=3
-1 1 0
2 3 3
-1 4 2| i=1l, j=3
1 -2 4
1 4 8
52 7| i=2, j=1
3 1 -1
1 3 2
2 =5 7| i=3, j=1
1 3 -1
-1 -1 3

2 4 1| i=3, j=2
1 1 -13



10.

2. JlaHbl MaTpHUIlbI

" 9UCJIO

. Beraucaute
1

q=3,
2)

q=3,

3)

4 1 2
31 1 i=2, j=1
1 11
2 3 3
30 -5 i=1, j=2
4 3 1
-1 2 5
2 5 13| =3, j=1I
-1 3 5
5 21
1 31 i=2 j=1
111 3
-2 1 5
1 =31 i=1, j=3
-1 1 0
A,B,C
q
D=AB+qC
5
4 -7 5
A=| 7 7], = , C=
-6 -7 6
-2 2
-5 -2
-7 -1 2
A=|-1 3|, B= , C
-6 5 -5
4 2



7 -3 131 3 -5 4
g=-3, A=|-7 2|, B:( ], C=|7 2 -1
2 41
6 7 -1 1 1
4)
-5 -6 7 3 3
5 —4 4
g=5A=|1 17|, B:( J C=|-6 2 -5
3 2 3
1 -4 5 -1 3
5)
-5 -5 -3 -3 2
-3 2 1
g=3, A=|5 6|, B= ., C=|-1 -7 -1
-3 —4 -7
—4 2 -2 5 3
6)
—4 -3 1 -5 -6
75 -4
g=-2, A=|-3 -1|, B= , C=|-4 -1 4
1 4 -3
4 6 1 -6 -7
7)
-1 -1 1 1 5
4 3 6
g=-4, A=|2 2|, B= , C=|1 —4 -
4 -1 -6
5 4 7 -7 5
8)
-1 -2 4 -5 1
4 6 3
q=2, A=| 6 5|, = , C=|-6 7 =2
7 5 1
6 -3 -2 4 -1
9)
3 3 -2 -5 3
-3 -3 -6
q=2, A=|4 2|, B= , C=|4 3 4
3 7 1
-6 -3 -3 3 3
10)
5 2 -2 —4 5
2 -3 2
g=—-4, A=|4 -1|, B:( ) C=l4 -3 =2
3 3 1
-3 -5 4 -7 1

3. Pemmuth cucremy metonom ["aycca, mo popmyna Kpamepa u metonom oOpaTHOM MaTPHUIIBI.

10



6)

7)

8)

9)

10)

2x 43y 3z = 13
3x -y +2z = -11

4x 2y —z = 3
3x +4y -5z = -7
—2x 3y +4z = 7
4x 2y -z = 12

3x 2y +z = 8

5x 3y +2z = 21

2x -y +z =9

2x +y -4z = -9
—3x 2y 43z = 9
5x +H4y +4z = 4

2x 3y —z = 1

4x -y -2z = 9
—S5x 2y +3z = -11
2x 2y 45z = 11
-3x +4y -z = -2
4x =Sy +5z = 0

-3x +y 2z = -7

2x -3y 3z = 11

4x -5y +4z = 3
4x +3y +2z = -10
3x -y 2z = -7
-2x +2y 43z = 4

—2x 3y 2z = 11

3x +2y 3z = 3

4x +4y 4z = 5

11



2x 43y 43z = 8
3x 2y +4z = -8
2x -y +2z = -5

Tema 2. OcHoBbI Teopuu MHOkecTB (OIIK-1)

Jlexknus.

MHuoxectBo. Buasl MHOkecTB. Omepanuu HajJ MHOXECTBaMH (IepecedeHre, OObeAWHEHHE, Pa3HOCTh,
CUMMETpUYECKas pa3HOCTh). J{narpamMmmsel Ditnepa- Benna.

IIpakTH4Yeckoe 3aHATHE.

1 Ilepeuncnure 31€MEHTH MHOKECTBA

- ICJI0€ "

{dx

—3(x(15 }

2 Tlepeuncnure 371€MEHTHI MHOXKECTBA

{x‘x

- umeHa Bamux ponureneit, 6a0yiiek v 1eyIex

3 Ilepeunciure 3J1€MEHTHI MHOXKECTBA

{x‘x

- TIOJIOXKUTEIBLHOE HEUETHOE 11eJI0€ YuCio, MeHbiee 20}

4 Onummmre MHOXKeCTBO {4, 8, 12, 16, 20, 24, 28} npu mOMOIIH XapaKTePUCTUYECKOTO CBOMCTBA.

5 Omumure wMHOXkecTBOo {HoBopoccuiick, Tyarce,

CBOMCTBA.

6 Ilepeuncnure MOIMHOXECTBA MHOXKECTBA {a}

7 IlepeuncnuTe MOAMHOXKECTBa MHOXKECTBA {a,b,c}

8 IlepeuncnuTe MOAMHOXKECTBAa MHOXKECTBa {a,b,c,d}

9 IlepeuncnuTe MOAMHOXKECTBa MHOXKECTBA {(J}

Coun} mnpu TOMOIIM XapaKTEPUCTHUECKOTO

10 YcraHOBUTE HCTUHHOCTD WX JIO)KHOCTh KaXKIOTO U3 CIEAYIONIUX YTBEPKIACHUM:
a) 0

B) O

c

A, 20e A- npou3BonvHOe MHOMCECMBO.

B)

1 Onpeﬂenme KOJIMYECTBO 3JICMCHTOB B KaXXIOM MHOKCCTBC:

a) {90,190} };
6) {1,2,3,{1,2,3}};

19,19}}}.

a)

1 Tlyets  A={3,4,5, 7,9,10},
CICOYIOMIUEC MHOXKECTBA:

B:{1’2’3’4’5’8}’ C:{1’335’7}J

AuC

U={1,2,3,4,5,6,7,8,9,10} .Onpenenure

12



ANB
(4uB)nC
(AmC)uB
’B)
(4UB)
r)
A'NnC’
)
AANC
’ )
e BAC
K) |
' B)u
(A N
3)
; ANB'NC
1)
BI
C)-
. | |
’K) A-B; (A
) '
(4'UB')NC
M) TE
Onpenenn y
; B={a,b}.
H) 1,2,3},
Tb A={ :
c
1 Iy
| Ax A
0)
’B)
r)

BxB



Ax
9;
e)
AAB
1 Omnpenenure Kakue U3 NPUBEACHHBIX YTBEPKACHUN UCTUHHBI, @ KAKUE JIOJKHBI:
a)
Av
O=A;
0)
AA
O=A:
B) €CITH
Ac B
, TO
AuUB=A4
1 Ilycts
A= (x’x € N,l(x(lO)
B= {x‘xz —9x+20=0
Haiitu: a)
ANB
; 0)
(4UB)
; B)
B-4
; T)
A-B
5 1)
AAB
;e)
(4nB)xB

1 Jns kaxaoro u3 MPUBEICHHBIX HI)KE MHOXKECTB HCIIONB3YHTE AuarpaMMmbl Diiniepa-Benna s aByx
MHOYKECTB U 3alITPUXYUTE TE €€ YaCTH, KOTOPhIE U300paKaloT 3aJaHHBIE MHOXKECTBA: a)

AI
; 0)
(AuB)'
; B)
AAB
; T)
A-B'

2 JIng kaxaoro U3 MPUBEACHHBIX HUKE MHOXECTB MCIOJIB3YWTE AUarpammel Jinepa-Benna mis Tpex
MHOYKECTB U 3alITPUXYHTE TE €€ YaCTH, KOTOpbIe N300paXkaloT 3aJaHHbIE MHOXKECTBA: a)
ANB



; 0)

(4uBULC)
; B)

ANBNC
; 1)

(AuB)-C

3 OnuuuTe MHOXKECTBA, COOTBETCTBYIOIIME 3aKPAlIEHHOM YacTH KaKJA0W nruarpaMmbl Dusiepa-BenHa:

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1)MHuOxecTBO. Bus MHOXECTB.
2)Omneparuu HaJ MHOXKEeCTBaMH (TiepeceueHne, 00beIMHEeHNE, PA3HOCTh, CAMMETPUYECKasi pa3HOCTB).
3)Auarpammer Ditnepa- Benna.

Tema 3. OcHoBbI MaTeMaTHuYecKkoro anaausa (YK-1)
Jlekuus.

[Tonstue pynkumnu. CriocoOsl 3ananus. [Tlapamerpudecku u HessBHO 3a1aHHble GyHKIMH. ['paduk GyHKITHIL.
Cnoxnass u obparHas Qynkrus. O630p snemeHTapHbix GyHkuui. [Ipexen (yHKIMH, HEMPEPHIBHOCTH.
[IpousBonnas ¢yHkuum B Touke. [eomerpuueckuii cmbici. OCHOBHBIC mMpaBwmia Iu(PepeHIIMPOBAHHUS.
Tabnuma mpou3BOAHBIX OCHOBHBIX 3JIeMEHTapHbIX (yHKumi. Juddepennuan ¢yHkiuu B Touke. OOmmas

cxeMa wuccienoBaHus (QYHKIIMM | TmocTpoeHuss ee Tpaduka. IlepBooOpasHas W ee  CBOWCTBa.

Heomnpenenennsrit uHTerpan. CaoiictBa. Tabmuma wuHTerpanoB. HemocpencTBeHHOE WHTErpUpPOBAHUE.
3aMeHa IEPEMEHHOM B HEONPEACIICHHOM UHTEerpasie. MHTerpupoBaHue 1o 4acTsiM.

IIpakTnyeckoe 3ansATHE.
1 Haiitn npenensl:
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X -3x+2 X -2x X =5x+4

a)lim ;. b)lim ;. ¢)h ;
i x> +x-2 )x—>2x2—4x+4 =4 x* —16
. Txt=2x7 -1 . Sx*—x'-15 . A9x* -9 -2x
d)lim—; —; e)lim > ; f)lim ;
=1 3x° —2x " +x X—>w0 x“=16 X0 2_3/x3+5
5
g)lim(x+5j : h)lim(1+3xjx;
xoo) x+1 =0\ 14 x
. 2
i) lim =2 2. lim(3xeig2x); k) linzle;%;
2 2 2
Diim > =% im0 im0,
x>-8 x+8 =3 x° —4x+3 -2 x"—4
5x*—10x+1 : 10x+1

0)lim ; lim
)x—>°° x> +3x+8 p)x—>°°x2—3x+1

2. Haiiti mpou3BoHbIC CAEAYIOMMX (DyHKITAN:

1 2x° —6x+1
2 2x —3x +1
3 (2x-3)’
4 X

r= x—1
5 3 sint

1+ cost

6

y= cosx—gcos3x

7 y=sin(2x +1)
8 |
y =Cos—
X
9 ¥ = cos(sinx)
10 y=(1+sin’ x)*

11 y = xarcsin2x



12

13

3.BbIYucauTh CIeayommue HHTErpabl:

2x+1
y =arcctg

y=In*3x
_l-Inx

Y l1+Inx

y =Insinx
_sin’Inx
coslnx

y=2"- (4 +37)

y=Inln’In* x

y= ln(e“ +/e™ — 1)+ arcsine™*

_\/tgx+ 2tgx +1

tgx —4/2tgx +1

17



1)]%; 2) . 3)[ (2" +e*2")dx;

9x% +1

4)J' /xgst; S)J.\/%;
X

3
7)_[ e*\2+5¢"dx; 8)j f/% dx;
X+

IO)j arctgNTx—1dx 1 I)J e’ sin % dx;

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
. Haiitn mpenensl ykazaHHBIX (DyHKITHIA.

x> —5x+6
a)lim— ;
=2 x> —12x + 20
c)11m3x —5x° +2,

x>0 Qx> +5x% — x

3x% +2x — 1
a)lim
s>ty px 42
3x* +10x+3
c)lim
x>0 2x% +5x =3

. X —x"+2x
a)lim > ;

>0 X" +Xx

: 4x° +7x
c)lim

=02y} —4x? 45

dx
6 ;
)J-%c2 +18x+5

9)_’. xe dx;

12)jx1n—dx,

2
b)hmzx +11x+15
>3 3x2 +5x—12"
4)lim 2x* +3x— 5.
e Tx? = 2x% 4+ 1

x—>1 2 x? —7x+5
4)lim 7x” +6x* —x° :
e 2x? 4+ 6x+1

2
b)lim X" —=x+3
x>25x% +3x -3’
d)11m7x —3x+4

x>0 3x2 —2x+1°

18



19

3x2—11x+6 . 9" +17x-2

lim b) lim ;
)x—>3 2x* —5x-3" )x—>—2 x*+2x
c)lim_3f + x° +x; ) lim 8x* +7x° -3

x>0 x4+ 3x—2 o 3x* —5x+1°

2 2
a)limzxz X 1; b) lim — X +2x
x> 3x°—x—2 2 x? 4 4x+4’
4 2 .
¢)lim Sx4 3x3 +7 ) lim 3x* —2x+1
o xt 4 2x 417 x>0 3x> 4 2x -5’
2 2 .
a)lim— it LI b)lim3)§ +ox 1;
>4 x% +x—20° =3 X" —=5x+6
c)lim2x2+7x+3; ) lim 10x -7
=0 5x° —3x+4 =0 3x* + 2% +1
2
a)hmzx Tx+4 b) lim —, x* -1
2 x* —5x+6 x—>-1x7 +3x+2
c)lim7x —23x +4x; d)11m2f —Sx+2
x>0 2xT+5 x>0 x* 4 3x* -9’
2 2
a)11m4x +11x— 3, b)limx +23x 28;
>3 x* +2x-3 =4 x" —4x
c)lim_x2+3x+l; d)lim— 5x+23

x>0 3x° 4+ x—35 x>0 X0 —4x7 — X



10..

20

x> —4x-5 I 4x* +19x -5

a) lim ;. b)lim ;
)H—1x2—2x—3 )H—52x2+11x+5
3_ 2 3_ 2
&)lim x3 4x2+28x : d)lim2x2 3x +2x;
= 5x” +3x" +x—1 o x"+Tx+1
2_ . 2
a)lim3x2 7x 6; b) lim 3x2+11x—|—10;
=3 2x° =Tx+3 »=>-2 x°=5x+14
3 A2 2
c)limx 33x +10; ) lim 2)2 5x2+3;
x>0 Tx” +2x+1 x>0 3" —2x" + x

2. Haiiti nmpon3BoaHbBIC YKAa3aHHBIX (QYHKITUH.

1.

a)y =2x" —i3+l+3\/;; b)y =x"-sinx
X x

2
c)y:x3 i; d)y =33x" +2x—5;

a)y =5x —3/x74+%—%; b)y=Inx-cosx

d)y=3(x=17);

1—x?

1+x*’

c)y=

a)y=2+§/x_2—4x3+%;
x x

Oy=2"2. dy=yx-4;

x> +1

b)y =x"-cosx




a)y =3x ———\/_+ b)y =x*-arcsinx

COS X
Ay=+—73 dy=Rx+4°;

1—x

a)y =3x" +3/x’ ————2; b)yy=x"-Inx
X—2 5 2

)y = ; d)y:\/7x -3x+5;
COS X

a)yzi/x72+§—4x6 +i3; b)y =x’ -sinx
X X

c)y= tanx; d)y =~5x> —dx+3;
In x

a)y=7\/;—%—3x3+i; b)y =x"-tanx
X X
C)y=lnx; d)y=3x" —x+5;
COS X
a)y =8x’ +\/_————; b)y = x” -arctan x

c)y= smx; a’)y:{/4x2 —-3x—4;
Inx
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a)y=7x+%—(/x_4+g; b)y =x"-cosx
X X

c)y:cosx; d)y=~/3x" —x+5;
In x
10.
460 a7 T . :
a)y=4x"+——-3x" ——; b)y=x-arcsinx
X X
x> +1 5
)y=-5"75 d)y =~I8x—3+x;
3x” —1

3. HaliTu HeonpeeeHHbIE HHTErPaJIbl.

2
I J‘3arzctg X o
x°+1
2
5 : x"+1 :
C(x"+3x+1)
3. 1 dx
x+/Inx
n -xcosa.c+513nxdx
°  (xsinx)

5 _[ 3\/;+1
. 2)(?\/;-1-)6



6. |

- 3tg’x

9.

SIn2Xx —COSX

(cos” x +sinx)’

dx

Jcos’x
-« X
J1-x*

c2arctg(x+2) "

dx

10.

1 HaiiTn HeonpeaeneHHbIE UHTErPaIbl.

x> +4x+5

dx

I 2arcsinx + x

J1=x*

1. J.(x +1e*dx

2.
3.
4.

x* sin xdx
xIn xdx
[ 2x

e~ cos xdx

sin In xdx

6. arcsin xdx

7. [(x* +2x+3)cosxdx

X

sin?

dx
X

9. [x?arcrgxdx

10. szexdx

Tema 4. OcHoBbl Teopuu BepositHocTeil (YK-1)

Jlexknus.

Knaccuyeckoe ompenenenue BeposSTHOCTH. DopMylibl KOMOWHATOPUKM (COYETaHUs, pa3MelleHus 0Oe3
IIOBTOPEHHUH, NEPECTAHOBKNU). TeopeMbl CIOKEHUSI U YMHOKEHUS BeposiTHOCTEN. [1oBTOpeHHE UCTIBITaHUH.
@®opmyna bepnymnu. CrydailHble BeIMYMHBI
clly4aiiHble BeJMYuHbI). HopManbHbIN 3aKOH pacnpeesIeHusl.

IIpakTH4eckoe 3aHATHE.

(nucKpeTHBIE Ciy4ailHble BEJIMYMHBI, HENpPEpPHIBHBIC
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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)=42+Z,0<x<3
18 6

I, x>3

Haiitu: nuddepenumanbuyo GyHKIHO

/(x)

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

1' 2A3:Anz+l;
. 5C=C;

n+2°?

. O —C =15n+C

2
3 n

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

+1
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1
2

10

11

0 I N n bW

e e
W N = O O

6. A -5C =455
7. P -34=30;
8. A -C =10C._;
9. 3C;,'=5C;,.;
10. C*+(Cr'=55

Pemnts 3amauy:

CKOIIBKO TPEeX3HAUHBIX YHCET MOXHO COCTaBUTh U3 mudp 1, 2, 3, 4, 5, eciaum Kaxayro U3 HUX MOKHO
UCTIONB30BaTh HE Oosiee oHOTO pa3a’?

CKONBbKO UMEETCS MATU3HAYHBIX YHCEI, KOTOPBIE JeIsITCs Ha 57
CKOJIbKO €CTh IBY3HAYHBIX YMCEN, Y KOTOPBIX 00€ 1u(pbl YeTHBIE?

[Taccaxup ocTaBui BEllM B aBTOMAaTUYECKOW KaMepe XpaHEHHUs, a KOTAa IMpHILEN MOIydaTb BEIH,
BBISICHWJIOCH, YTO OH 3a0b11 HOMep. OH TOJBKO MOMHHUT, YTO B HOMepe ObutM uncia 23 u 37. YtoOsl
OTKPBITh Kamepy, Hy>KHO NpPaBHJIbHO HaOparh MATU3HA4YHBIM HoMep. Kakoe HanOomblee KOIN4ecTBO
HOMEPOB HY>KHO IepedpaTh, YTOObI OTKPHITH Kamepy?

W3 xononpl, coneprkaieit 52 kapTsl, BeIHYAU 10 kapT. B CKoIbKUX cyyasx cpeny 3TUX KapT OKaKeTcs
poBHO 2 Ty3a?

B pote umeercs Tpu oduiiepa u copok congar. CKOIbKAMHU CIIOco0aMu MOXKET OBITh BBIJICIICH HAPS,
COCTOALIHI U3 OJJHOTO odHIlepa U TPEX CONAaT?

CKOJIBKHMH CII0CO0aMH MOXKHO Pa3JIOKUTH B JIBa KapMaHa ACBATbH MOHCT pa3JIMIHOIO ,Z[OCTOI/IHCTBa?

Y aHMYaH TPUHATO JaBaTh JETSIM HECKOJNBKO MMEH. CKONBKHMH CIOCOOAaMH MOXKHO Ha3BaTh
pebeHka, eciu emMy aayT He 0oJjiee TpeX UMEH, a ob1ee yucio uMeH paBHo 3007

N3 xonmonpl, coneprxkaieit 52 kaptel, BeIHYAU 10 KapT. B CKOIBKUX Cllydasx Cpeau ITUX KapT OKAXKETCS
poBHO 1 Ty3?
Ha posne 88 knaBui. CKOJTBKO CYyIIECTBYET MOCJIEIOBATEIBHOCTEN U3 IIECTH MOMAPHO Pa3TUYHBIX
3ByKoB? (B mocieoBaTebHOCTH 3BYKH HIYT OJIMH 32 APYTHM.)
Bbpocarotcs aBa urpanpHbIX KyOouka. HaliTu BEpOATHOCTD yKa3aHHOTO COOBITHS.
CymMma uymciia O4koB paBHa 7.
CymMa ymciia 09koB Oodble 3.
CymMMa yucnia o4koB OoJbine 4, HO MEHBIIIE 7.
Monynib pa3HOCTH YHCJIa OYKOB PABEH 2.
Moynb pa3HOCTH YUCIIa OYKOB OonbIie 1.
[TpousBenenue vyncia oukoB He OobIe 10.
Bonbiee uncno oukoB OombIiie 4.
Menbliiee 4ncao o4koB Oobliie 4.
Uwnco 04koB XOTs OBl HA OTHOM KYOHKE YETHO.
Yuciio oukoB Ha 000MX KyOMKax HEUETHO.
Pemmts 3amauy:

JIBa aBrOmMara TPOW3BOIAT J€Tajd, KOTOPHIE IOCTYHaloT Ha OONMil KoHBeklep. BeposaTHOCTH
MOJIYYECHHs] HECTAaHAApPTHOM JeTajim Ha nepBoM aBromMare paBHa 0.06, Ha BrOopom 0.02.
[Ipon3BOAUTENHEHOCTD MEPBOTO aBTOMATa BTpOE OoJibllle, YeM BTOpOTro. a) HaiiTu BEpoOSTHOCTH TOTO,
YTO Hay/ady B3sTas C KOHBeWepa JeTanb HecTaHAapTHAa. 0) B3sitas ¢ KoHBeiepa jeTanh oka3ajlach
HeCcTaHJapTHON. HaliTh BEpOATHOCTh TOTO, YTO OHA M3TOTOBJICHA HA NTIEPBOM aBTOMATE.
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14 Tpu xne6okoMOHMHATa ropoja MPOU3BOIAT MPOAYKLHUIO, 00ECIEeUnBAIOMINN ropoa Xjae000yI0uHBIMU
npoxykramu B riporopiu 2:3:5. IlepBeiii xiaeOokomOuHaT npousBoauT 30% NpOAYKIMK BBICIIETO
kadecTtBa, Bropor — 40%, tperuit — 60%. a) HaifTu BEpOSITHOCTH TOTO, YTO MPHOOPETEHHOE
xJ1e000yIIOUHOE H3/IeTTHUEe OKa3aJloCch BhHICIIEro KadecTBa. 0) I[IproOpeTeHHBI MPOIYKT OKazaics
BBICIIETO KauyecTBa, HAWTHU BEPOATHOCTb TOTO, YTO H3TO W3CJIHME HW3TOTOBJIEHO Ha BTOPOM
xJ1e00KOMOUHATE.

15 CooOmienre MOXKHO Tiepenarh MUChbMOM, MO TeleoHy M Mo (akcy C OIWHAKOBOH BEPOSTHOCTHIO.
BeposTHOCT TOTO, 4YTO COOOIIEHHWE [OMAET 10 TMOodydarels B KaKIOH W3 TEPEUHCICHHBIX
BO3MOXXHOCTEH cooTrBeTcTBeHHO paBHbl 0.7, 0.6 m 0.9. a) KakoBa BEpOSTHOCTH TOJYYCHHS
coobmenusi? 0) CooOmieHue aapecaToM TMOJYyYEHO, KaKOBa BEPOSTHOCTh, YTO OHO TEPEIaHO IO
dbakcy?

16 B rpynne 25 cTyaeHTOB: 4 OTIMYHUKA, 9 XOpPOIIHUCTOB, OCTajbHbIE — TPOCYHHUKU. BeposiTHOCTH
MOJIYYEHHS OIIEHKU «OTJIMYHO» Ha SK3aMEHe Mo MareMaruke it nepBbix — 0.95, mis Bropeix — 0.7,
s TpoeunnkoB — 0.3. a) KakoBa BepoATHOCTH TOTO, YTO HayJady B3ATHIA CTYICHT MOJYyYMJT HA
sk3ameHe mATepky? 0) CTymeHT MoNydWsT ISTepKy Ha dSk3amMeHe. HalTh BeposITHOCTh, YTO OH
XOPOUIKCT.

17 U3 1000 sx3eMiuisipoB ogHOTUIIHOTO ToBapa 300 mpuHaaiaexut nepoit naptuu, S00 — Bropoit u 200 —
Tpetuii. B nmepBoii maptuu 6%, Bo Bropoii 5%, B TpeTbeil 4% OpakoBaHHOTO TOBapa. 1) Onpenenuts
BEPOSITHOCTh TOTO, YTO Haymady BBIOpaHHBIN SK3eMIUIIp OpakoBaHHbIH. 2) Haymauy BeIOpaHHBIM
9K3EMILISP OKa3aJiCs CTaHAAPTHBIM, HAMTH BEPOSATHOCTH TOTO, YTO OH MPHUHAJJICKUT TPEThEH NapTUH.

18 B ToproBoe mpeanpusTHe MOCTYNaOT OAHOTHUIIHbIE M3aenus ¢ Tpex ¢upm-npousBogureneit: 30% c
nepBoit, 50% co Bropoii, 20% c Tpetrbeil. Cpeau uznenuil nepoit gupmel 80% mNEPBOCOPTHBHIX,
BTOopoii — 90%, Tperhs ¢Qupma umsroraBiuBaer 70% mnepBocopTHbiXx u3aenuil. 1) Kymineno omno
nznenue. HailTu BeposSTHOCTH TOTO, YTO OHO TepBocopTHoe. 2) KyrieHHoe m3aenue oka3aloch He
MIEPBOCOPTHBIM, HANTH BEPOSATHOCTH TOTO, YTO OHO M3TOTOBIICHO TPEThEH (PUPMOIA.

19 Ha nByx cTaHkax MpOW3BOJATCS OAMHAKOBBIE JETaNIH. BEpOATHOCTh TOTO, YTO JA€Tallb CTaHJIapTHAas,
st iepBoro cranka 0.8, mis Broporo — 0.9. IIpon3BoauTeILHOCTS BTOPOTO CTaHKA BTPOE OOJIbIIIE,
yeM miepBoro. 1) Haiitu BeposSTHOCTH TOro, YTO B3ATas Haygady JAeTaldb CTaHAapTHA. 2) Basras
HayJayy JeTalb OKaszajlach OpakoBaHHOW, HAaWTH BEPOATHOCTh TOTO, YTO OHA CJelaHa Ha IEePBOM
CTaHKe.

20 B xommbproTepHOM Kitacce nHCTUTYTa 7 IBM Trma Pentium u 5 KOMIBIOTEPOB IPYTUX MOIU(DUKAITUH.
BepositHoCTh cO0s1 B paboTe B TeueHue ydeOHoOro 3aHsATHsA s Pentium paHa 0.9, mist mpyrux
kommbioTepoB — 0.7. CtyneHT Ha 3aHsATHM paboTae 3a MPOM3BOJIBHO KommbioTepoM. 1) Haiitu
BEPOSATHOCTH TOTO, YTO B TEUEHUU 3aHATHUS €r0 KOMIBIOTEDP HE «3aBUCHET». 2) Ha 3aHATHH KOMITBIOTED
nan cooli B paboTe, HAWTH BEPOATHOCTH TOTO, UTO CTYJEHT padoTan Ha Pentium.

21 BepossTHOCTD JOXKIJIMBOW MOTOABI B PEACTOAIINMN BBIXOJHOM NeHb paBHa 0.7. BeposTHOCTh ynaduHOM
peIOasiKK B MOXKuTHBYO morogay paBHa 0.8, a B sicnyto — 0.4. 1) Haiitu BeposiTHOCTH TOTO, YTO B
MPEACTOSIINN BBIXOJHOM pbhlOanka OymeT ymauHoi. 2) Prifanka okaszamach ymaadyHOW, HAWTH
BEPOSTHOCTH TOTO, YTO BBIXOJAHOM JI€Hb OBLI SICHBIM.

22 3asBKM paboTomareneld Ha CHCIHMAINUCTOB HWHXXECHEPHBIX, JIKOHOMHUYECKHMX W HOPHUIAYECKUX
HaIPaBJICHUN TOCTYMAOT Ha OWMpKy B OoTHOmeHWU 6:3:1. BepoATHOCTH TOrO, YTO MPETECHIICHT Ha
BaKaHCHUIO HHXEHEpa yIOBJIETBOPUT TpeboBaHuUsIM paboronatesns paBHa (.8, Ha BakKaHCHIO SKOHOMHCTA
— 0.8, na Bakancwuto opucrta - 0.5. Halitu BeposTHOCTB TOTO, 4TO: 1) City4aitHO BRIOpaHHBIN Ha OHpIKe
MPETEHACHT YCTPOUTCS IO CBOEH CHEIUAIBLHOCTH. 2) YCTPOMBIICHCS Ha paboTy CHEIHATUCT —
SKOHOMHCT.

Tema 5. OcHoBbl MaTeMaTnuyeckoi cratuctuku (OIIK-6)
Jlekumus.
OcHOBHbIE TOHSTHS MaTeMaTHYECKOM CTaTHUCTUKH (Te€HepajibHas U BBIOOPOYHAST COBOKYIHOCTH, BHUJIbI
BBIOOPOK, penpe3eHTaTuBHAsE BBIOOPKA, BAPUALMOHHBIM psAJl, MOJUTOH U THcTOrpamma). UYucioBbie
XapaKTEePUCTUKH BHIOOPKH.
IIpakTH4eckoe 3aHATHE.
1.B Teuenne 20 OGupKeBBIX TOPTOB KypC J0JUIapa COCTABUI CIIEAyIONTUE 3HAYCHUS (B pyOssax):
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27

25,75; 25,8; 25,7, 25,7, 25,6; 25,65; 25,6; 25,65; 25,65; 25,7; 25,8; 25,8; 25.,8; 25,7; 25,7;
25,7, 25,7, 25,6; 25,5; 25,65
Haiitu: a) mony; O)Menuany; B)pa3max BapbHpoBaHus R ; r)cpennuii Kype gomniapa.
2. V3 reHepasbHOW TMOAJIEKAIIMX YIIEHKE TOBApOB clejlaHa BbhIOOpKa. V3BeCTHBI LIEHBI (10 MPOBEACHHS
VIIEHKH) B THIC. py0. X1 M 4aCTOTHI N1 WX 3HAYECHUH B BHIOOPOUYHOIN COBOKYITHOCTH.

X
2,0
2,2
2,4
2,6
2,8
3,0

26

15

12

18

16

13

Haiitu BBIOOpOUHYIO CPEAHIOO IIEHBI U €€ BHIOOPOYHOE CpeaHEE KBaIpaTHUECKOE OTKIOHCHHE
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

N3yuuTh TeOpeTHUECKUE CBEACHUS IO BOIIPOCAM:

1) OcHOBHBIC MOHATUS MaTEeMaTHYECKOM CTATUCTUKHU (TeHepajbHas M BbIOOPOYHAS COBOKYITHOCTH, BHJIBI
BBIOOPOK, perpe3eHTaTuBHAs BEIOOPKA, BApUAIIMOHHBIH Psijl, IOJIUIOH U THCTOTpaMMa).

2) YucnoBble XapaKTEPUCTHKH BHIOOPKH.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
* mocenraemocts — 10 GamtoB
*  TEKyIHUHd KOHTPOJIb — 40 GamioB
*  KOHTPOJIBHBIE CPe3bl — 5 CPe30B Mo 4 Gaia Kak bl
* mpeMuasbHBIE OaiuTel — 20 6aioB
* OTBeT Ha ’Kk3aMeHe: He Oonee 30 6amioB

Pacripenenenre 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJEHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl
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Jluneiinasa
anrebpa

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3anuio Oecepl MpernoaaBaTess
CO CTyACHTaMH IO BOIIPOCaM
MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
0 OTIpeIeICHHOMY pa3zeny, TeMe,
npobneme u T.I. Bee wieHsl rpynnst
MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.A.

VYCTHBIN 0npOC MOXKET IPUMEHSATHCS B
pa3nuyHbIX popMax: GpPOHTAIBHBIH,
WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa
HOJJIEKALIETO OLIEHKE:

- IPaBUJIBHOCTH OTBETA I10
COZICPIKaHHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HATTISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BAHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT IPUMEHSTh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO

nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C UCTIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIPOCEHI, 3a4NTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.
6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,
JIeMOHCTPHPYET [ITyOOKue,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA NPOQEeCCHOHATBHYIO
TEPMUHOJIOTHUIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAeT Ha 3a/laHHbIE
BOTIPOCEHI

2 Gauta - naboparopHas padboTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOLECcCe
BBITIOJTHEHHUS JTaA00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIOIb3YET
3arOTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Tect coctout u3 15 BOmpocos.

4 Gamia — CTYICHT MPaBUIBHO
otBevaeT Ha 50-100% BompocoB B
TecTe

2 Oama - CTYICHT IPaBUIbHO

oTBevaeT Ha 25-50% BompocoB B TecCTe.

Menee 25% mpaBHIIBHBIX OTBETOB
0aJuIoB HE 1aeT
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OCHOBBI TEOpPHUH
MHOXXECTB

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3aIMI0 Oece bl MPEeToIaBaTelis
CO CTYICHTaMH 110 BOIIPOCaM
NPaKTHYECKOTO 3aHATHUS C IETbI0 Ooliee

0OCTOSITEIBHOTO BBISIBJICHUS UX 3HAHUN
10 ONPEJIENIEHHOMY pas3fielly, TEME,
npodieme u T.I. Bee wieHsl rpynnst
MOTYT Y4acTBOBAaThb B 00CYKICHHH,
100aBIATh HHPOPMALTHIO,
JIMCKYTHPOBATb, 33/1aBaThb BOIIPOCHI U
T.A.

VYCTHBIN 0npOC MOXKET IPUMEHSATHCS B
pa3nuyHbIX popMax: GpOHTATBHBIH,
WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
OcCHOBHBIE KauecTBa YCTHOTO OTBETa
MOJIEKAIIIETO OLICHKE:!

- IPaBUWJIBHOCTH OTBETA IO
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB NPU OTBETE;

- NCTIOJIb30BaHKE JTOTIOIHUTEIBHOTO
Marepuana;

- PaMOHaIBHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gayia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSATHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIPOCEHI, 3a4NTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.

6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,

JIeMOHCTPHUPYET [ITyOOKHe,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA TPOQEeCCHOHATBHYIO
TEPMUHOJIOTHIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAET Ha 3a/laHHbIE
BOTIPOCHI

2 Gauta - naboparopHas padoTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOIeCcce
BBITTOJTHEHHUS Ta00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIIOIb3YET
3aroTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

Tect coctouT u3 15 Bompocos.

4 6amia — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BompocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT
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OCHOBEI
MaTreMaTHu4eCcKOr
0 a”ajausa

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3anuio Oecepl MpernoaaBaTess
CO CTyACHTaMH IO BOIIPOCaM
MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
0 OTIpeIeICHHOMY pa3zeny, TeMe,
npobneme u T.I. Bee wieHsl rpynnst
MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.A.

VYCTHBIN 0npOC MOXKET IPUMEHSATHCS B
pa3nuyHbIX popMax: GpPOHTAIBHBIH,
WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa
HOJJIEKALIETO OLIEHKE:

- IPaBUJIBHOCTH OTBETA I10
COZICPIKaHHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD

WCTIOJIb30BaHUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB NPU OTBETE;

- NCTIOJIb30BaHKE JTOTIOIHUTEIBHOTO
Marepuana;

- PaMOHaIBHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gayia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSATHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C UCTIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIPOCEHI, 3a4NTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.
6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,
JIeMOHCTPHPYET [ITyOOKue,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA NPOQEeCCHOHATBHYIO
TEPMUHOJIOTHUIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAeT Ha 3a/laHHbIE
BOTIPOCEHI

2 Gauta - naboparopHas padboTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOLECcCe
BBITIOJTHEHHUS JTaA00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIOIb3YET
3arOTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Tect coctout u3 15 BOmpocos.

4 Gayna — CTyOeHT npaBuiIbHO oTBevyaeT Ha 50-100% Bompocos B
TecTe

2 Gaia - CTYIEHT IPaBUIBHO

oTBevaeT Ha 25-50% BoOmpocoB B TecCTe.

Menee 25% npaBHIIBHBIX OTBETOB

0aJuIoB HE aeT
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OCHOBBI TEOpPHUH
BEPOSITHOCTEH

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3anuio Oecepl MpernoaaBaTess
CO CTyACHTaMH IO BOIIPOCaM
MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
0OCTOSITENBHOTO BBISIBJICHUS UX 3HAHUHN
0 OTIpeIeICHHOMY pa3zeny, TeMe,
npobneme u T.I. Bee wieHsl rpynnst
MOTYT Y4acTBOBAaThb B 00CYKJICHHH,
100aBIATh HHPOPMALTHIO,
TMCKYTHPOBATb, 33/1aBaThb BOIIPOCH U
T.A.

VYCTHBIN 0npOC MOXKET IPUMEHSATHCS B
pa3nuyHbIX popMax: GpPOHTAIBHBIH,
WHAWBUAYaTbHBINA, KOMOMHUPOBAHHBIN.
OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa
HOJJIEKALIETO OLIEHKE:

- IPaBUJIBHOCTH OTBETA I10
COZICPIKaHHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIOIB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HATTISIIHBIX TOCOOUH 1
TEXHUYECKUX CPEICTB MPU OTBETE;

- MCTIOJIb30BaHKE JIOTIOIHUTEIBHOTO
Marepuana;

- pPaMOHaIbHOCTH UCTIONB30BAHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gaia - CTYICHT yMeeT IPUMEHSTh
MOJTYYEHHYIO NIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSTHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JUCKYCCHIO C UCTIO.

1 Gamn — cTyaeHT Bnageet
TEOPETUYECKUM MaTepUaoM MO TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet

Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHA, HE MOXKET OTBEYaTh Ha
BOIIPOCHI, 3aYNUTHIBAET OTBET 110
HaleyaTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.
6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,
JIeMOHCTPHPYET [ITyOOKue,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA NPOQEeCCHOHATBHYIO
TEPMUHOJIOTHUIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAeT Ha 3a/laHHbIE
BOTIPOCEHI

2 Gauta - naboparopHas padboTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOLECcCe
BBITIOJTHEHHUS JTaA00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIOIb3YET
3arOTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

Tect coctout u3 15 BOmpocos.

4 Gamia — CTYICHT MPaBUIBHO
otBevaeT Ha 50-100% BompocoB B
TecTe

2 Oama - CTYICHT IPaBUIbHO

oTBevaeT Ha 25-50% BompocoB B TecCTe.

Menee 25% mpaBHIIBHBIX OTBETOB
0aJuIoB HE 1aeT
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OCHOBEI
MaTeMaTHUIECKO
U CTaTUCTUKU

Cobeceno
BaHUE

CobecenoBanue npeamnonaraet
OpraHu3anuio Oecepl MpernoaaBaTess
CO CTyACHTaMH IO BOIIPOCaM
MPaKTUUECKOTO 3aHTHUS C LENbI0 Ooee
00CTOSITEIBHOTO BBISIBJICHUS X 3HAHUI
0 OTIpeIeICHHOMY pa3zeny, TeMe,
npobneme u T.I. Bee wieHsl rpynnst
MOT'YT y4acTBOBaTh B 00CYKICHHH,
100aBIATh HHPOPMALTHIO,
JHMCKYTHPOBATh, 33]1aBaTh BOIPOCHI U
T.A.

VYCTHBIH ONIPOC MOKET IPUMEHSITHCS B
pa3nuuHbIX popMmax: GpoHTaIbHBIN,
WHIBHIyaJIbHbIH, KOMOWHHPOBAHHBI.
OcCHOBHBIE Ka4ecTBa YCTHOTO OTBETa

MOJIEKAIIIETO OLICHKE:!
- IPaBUWJIBHOCTH OTBETA IO
COZIEpKaHMIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATENBFHOCTh OTBETA;

- JIOTHKa U3JI0KEHUSI MaTepuaa;

- pPaMOHaIBHOCTH UCTIONB30BaHHBIX
MIPUEMOB U CIIOCOOOB PEIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOCBPEMEHHOCTD U 3()()EKTUBHOCTD
WCTIOJIb30BaHUs HAITISIIHBIX TOCOOHH 1
TEXHUYECKUX CPEICTB NPU OTBETE;

- NCTIOJIb30BaHKE JTOTIOIHUTEIBHOTO
Marepuana;

- PaMOHaIBHOCTH UCTIONB30BaHMUS
BpPEMEHH, OTBEICHHOTO Ha 3a/1aHUeE.

2 Gayia - CTYICHT yMeeT NPUMEHSTh
MOJTYYEHHYIO MIPU TIOATOTOBKE K
MPAaKTUIECKOMY 3aHSATHIO
nHpOPMAINIO, OTBEYATh Ha
OOJIBIIMHCTBO BOIIPOCOB, BECTH
JHUCKYCCHIO C HCIIO.

1 Gann — cTyaeHT BnageeT
TEOPETUYECKUM MaTepraioM Mo TeMe
MPaKTUYECKOTO 3aHATHUS, HHOTIA
3aTpyAHSETCS IPU OTBETE Ha BOIPOCHI,
HE yMeeT cOpMyIUPOBaTh CBOIO
TOYKY 3pEHUS Ha 00CYKIaeMyI0
npobiemy

Ecnu cryneHt He Bnaneet
Mpo0IeMaTuKON MPaKTHYECKOTO
3aHATHSI, HE MOXET OTBeYaTh Ha
BOIPOCEHI, 3a4NTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET
0aJjulaMH He OLICHHUBAETCA.
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Brmonne
HHUE
MpaKkTUyec
KUX
3aJaHuH

JlaGoparopHblie pabOTHI BHITOTHSIOTCS
MO TeMAaTHKe MPAKTHUECKUX 3aHATHH.
6 O6amnoB — naboparopHas pabora
BBITIOJTHEHA B TIOJIHOM 00BEMeE, CTYICHT
CBOOO/IHO BJaJIe€T MaTepUaoM,
JIeMOHCTPHPYET [ITyOOKue,
CHCTEMaTU3UPOBaHHBIC 3HAHUS,
CBOOO/IHO OTBEYAET Ha BOIPOCHI
UCTIONB3YA NPOQEeCCHOHATBHYIO
TEPMUHOJIOTHUIO

4 6anna — naboparopHas paboTa
BBITIOJTHEHA, HO UMEET HEKOTOPHIC
HETOYHOCTH BBITIONHEHUSI, CTYACHT
BJaJieeT NpeACTaBICHHBIM
MaTepuaioM, OTBEUAeT Ha 3a/laHHbIE
BOTIPOCEHI

2 Gauta - naboparopHas padoTa B
LIEJIOM BBITIOJTHEHA, OTHAKO B IIPOIeCcce
BBITTOJTHEHHUS Ta00OPAaTOPHOM padOTHI
JOMYLICHBI CYIIECTBEHHBI OIINOKH,
CTyACHT cnabo BiageeT nHPpopManuen
MO TeMe, IPH OTBETE UCIIOIb3YET
3aroTOBJICHHBIH TEKCT, 3aTPYIHIETCS C
OTBETaMH Ha 3aJjaBaeMbl€ BOIIPOCHI

TecTupoB

aHue(KOH

TPOJILHBI
i cpe3)

Tect coctouT u3 15 Bompocos.

4 6amia — CTYICHT MPaBUILHO
orBevaet Ha 50-100% BompocoB B
TecTe

2 6amia - CTyACHT MPaBHILHO

orBevaeT Ha 25-50% BOMpPOCOB B TecTe.

Menee 25% mpaBHIIbHBIX OTBETOB
0ayIoB HE aeT

ITocemaeMocThb

10

10 GanyoB — CTYACHT MOCETHI BCE

100% 3ansaTHII

7-9 6annoB — CTyACHT MMOCETUI HE
MeHee 80% 3aHsaTHi

4-6 GaJIOB — CTYACHT IMOCETHII HE
MeHee 50% 3aHsaTui

1-3 Ganma — CTYOCHT MMOCETHII HE
MeHee 25% 3aHATHi

Ecnu ctynent nocetun menee 25%
3aHATHH, 0aJTbl HE HAYUCISIOTCS




7. [IpemuansHbie OaIbl 20 JlonoTHUTENBHBIE TPEMUAIbHBIC
0aJuTbl MOTYT OBITH HAYHCIICHBI:

- 3a TIPOEKT, BHITIOIHEHHBIN 110 3aKa3y
paboTromarens 1 peaqu30BaHHBIN Ha
npaktuke — 20 6aos;

- IOCTOSIHHAs! aKTUBHOCTB BO BpeMs
MPaKTUIECKUX 3aHATHI — 10 6asos;
- TIOJIHOCTBIO TIOATOTOBJIIEHHAS K
MyOMUKAIMU CTAThsI [0 TEMATHKE B
pamMKax qUCIUILTUHBL — 10 6aos;

- y4acTue ¢ JOKJIaJ0M BO
BCEPOCCHICKON OJTUMIIMAJIE TIO
TeMaTHKe n3ydaeMoi qucrumiuse — 20
0aIoB;

- y4acTue B BBICTABKE M0 TEMaTHKe
M3y4aeMou TUCIUILTUHBI — 20 0aIlIoB;
- MyOMUKaIKs CTaThH 110 TEMAaTHKE
W3y4YaeMoil JUCIUIUINHBI B COOpHHKE
CTYACHYECKHX paboT / MaTepuaiax
BCEPOCCHICKON KOH(EpEeHLINH /
Kypnaie u3 nepeudst BAK - 10/ 15/
20

8. OTBeT Ha ’3K3aMeHe 30 10-17 6amioB — CTyIEHT PacKpbLI
OCHOBHEBIE BOTIPOCHI H 3aJaHusl Ouiera
Ha OLICHKY «YyIOBJICTBOPUTEIHHO
18-24 6amioB — CTYIEHT PacKpBLI

OCHOBHEBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OIICHKY «XOPOLIOY,

25-30 6annoB — CTyACHT pacKpbLl
OCHOBHEBIE BOTIPOCHI H 3aJaHusl Ouiera
Ha OLICHKY «OTJIINYHOY.

9. |WunuBunyanbHBIC 3a1aHUS, 20 Pemenue ketica (10 6aioB)
C TIOMOII[HI0 KOTOPBIX [Mpoxoxnenue Tectupoanus (30
MOXKHO Ha0paTh BOIPOCOB) IO BCEMY KypCY
JIOIOJHUATENLHBIE OaJUIBI HA mucturiHbl (10 6amos)
JK3aMeHEe
10. HUroro 3a cemectp 100

HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisiercss B 100-0aymibHON 1mikame W B TPagUIIMOHHOMN
gyerpipexOambHoit  mikane. [lepeBom 100-0amnbHOM  pEeHTHMHTOBOW OIEHKH 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOIINM 00pa3oMm:

100-6annpHas cuctema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporio
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBble OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
BrinoJiHeHHe NPAKTHYECKUX 3aJaHUM
Tema 1. JIuneiinas anre6pa

2
Pewits 3amauy:




1

CKOJBKO TPEX3HAYHBIX YUCET MOXKHO COCTaBUTh U3 udp 1, 2, 3, 4, 5, ecu Kaxayro
U3 HUX MOXKHO HCIIOJIB30BaTh He OoJiee OAHOro pasa?

2

CKOJIBKO UMEETCS NATU3HAYHBIX YHUCCJI, KOTOPBIC ACIIATCA HA 5?

Tema 2. OCHOBBI TEOPUU MHOXKECTB
10 Ha posne 88 knaBuii. CKOJIBKO CYIIECTBYET MOCIEIOBATEILHOCTEN U3 IIECTH MTOMAPHO
pa3znuyHbIX 3ByKOB? (B mocnenoBaTebHOCTH 3ByKH UAYT OJMH 3a IPYTHM. )
3
Bpocatorcst aBa urpanpHbIx Kyouka. HaiiTu BepoITHOCTb yKa3aHHOTO COOBITHSI.
1
CymMma guciia 04KoB paBHa 7
2
CyMmma yucna o4koB OobIne 3
3
Cymma yucna o4ukoB Oosbine 4, HO MEHbLIE 7
4
Mogynp pa3HOCTH YHCIIa OYKOB PaBeH 2
5
Monynb pa3HOCTH YuCIia OYKOB Oobine 1
6
ITpousBenenue yucna oukoB He Oosnblre 10
7
Bonbiiee uncino oukoB Oombiue 4
8
Menb11ee 4nciao 04koB Oonbie 4
9
Yucno 04koB XOTS OB HA OTHOM KyOHMKE YETHO.
10 Yucno oukoB Ha 000MX KyOMKax HEUETHO.

Tema 3. OCHOBBI MaTEMAaTHYECKOTO AHAIN3A
BrIsicHUTB, Kakas U3 IepeunciIeHHbIX (PyHKIMH OeCKOHEUHO OOJIbINas MPU X CTPEMHUTCSA K OECKOHEYHOCTH

Tema 4. OCHOBBI TEOPHH BEPOSITHOCTEN
Pr16anka okazanack yqauHO#M, HAMTH BEPOSTHOCTH TOTO, YTO BBIXOAHOMW JIEHB OBL SICHBIM.
10
3asBku paboTonaTenell Ha CIIEUAIUCTOB HHKEHEPHBIX, SKOHOMUUECKUX U
IOPUIMYECKHUX HAMPaBICHUN OCTYMAIOT Ha OUpKy B oTHOIeHUH 6:3:1. BeposiTHOCTB
TOTO, YTO MPETEHACHT Ha BAaKaHCHIO MH)KEHEPA yIAOBIETBOPUT TpeOOBaHUIM paboTonaTesns
paBHa 0.8, Ha BakaHCcHUIO 3KoHOMHKCTa — 0.8, Ha BakaHcuo ropucta - 0.5. Haittu
BEPOSITHOCTH TOTO, 4TO: 1) CiIydaifHO BEIOpAHHBIN Ha OMpIKE IPETCHACHT YCTPOUTCS TIO
CBOEH CIEMANBbHOCTH. 2) YCTPOUBILIEHCS Ha pabOTy CIIEUAINUCT — SKOHOMHUCT.

Tema 5. OCHOBBI MaTeMaTHYECKON CTATUCTUKHU
OcCHOBHBIE TIOHSTHS MAaTEeMAaTUYECKON CTAaTUCTUKY (TeHepaabHasl U BHIOOpOUYHAS
COBOKYITHOCTH, BUIbI BEIOOPOK, PETIPE3CHTaTUBHAS BRIOOPKA, BAPUALIMOHHBIN PSIJI, TIOJIUTOH U
TUCTOTPaMMa).
2 UncnoBble XapaKTEPUCTUKH BHIOOPKHU.
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ColecenoBanue

Tewma 1. JIuneitnas anre6pa
BeruncnuTh onpenenurens
ot
a)
Pa3IOKEHUEM TI10 1
CTpOKE
oMy
b)
Pa3IOKEHUEM TIO |
CTONOIY
c)
1o (hopmyIe TPeyroJIbHUKOB
d)

IIPUBEICHUEM K TPEYTOJIbHON MaTpPHULIE

Tema 2. OCHOBBI TEOPUU MHOXKECTB
Hanbl Mmatpunbl A, B,C u uncino q . Berauciautes D [1AB [1qC

Tema 3. OCHOBBI MAaTEMAaTHYECKOTO aHaJM3a
3
Pemuts cucremy metogom [Maycca, mo hopmymna Kpamepa u Mmetomom oGparHoi
MaTpHUIBL.

Tema 4. OCHOBBI TEOPHH BEPOSTHOCTEN
Tema 2
1
MuoxecTBO. BUabl MHOXKECTB.
2
Omnepanuu HajJ MHOXKECTBaMU (TiepecedeHre, 00beJUHeHHE, Pa3HOCTD,
CUMMETPUYECKAsI Pa3HOCTb).
3
Huarpammsl Diinepa - Benna.
Tema 3
1
Haiitu nmpenenbl ykazaHHBIX (PYHKITHIA.

Tema 5. OCHOBBI MaTeMaTUYECKON CTaTUCTUKU
Haiitu npou3sBoHbIe yKa3aHHBIX (DYHKIUH.
Haiitn HeonpeeneHHbIe HHTETpaIbl.

TecTupoBanme

Tewma 1. JIuneitnas anre6pa
1 3 IIpousBoanas Broporo nopsiaka Gpyskmuu y [1Inl10x umeer Buf ...

Tema 2. OCHOBBI TEOPUU MHOXKECTB

40
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5 BBISICHUTB, KaKas U3 NEPeUnCIIeHHBIX (PyHKIHMI OeCKOHEUHO Majast mpH X ->0

Tema 3. OCHOBBI MATEMAaTUYECKOTO aHAJIN3A
4
Pewmits 3amauy:
JIBa aBTOMaTa MpOU3BOMAT JIETAH, KOTOPhIE TIOCTYIIAOT HAa OOIIHIA KOHBEHED.
BeposaTHOCTh NOMy4YeHMsI HECTaHIAPTHOM J1eTaau Ha epBoM aBTomare pasHa 0.06, Ha
BTopoM 0.02. [Tpon3BOANTENIBHOCTH IEPBOTO aBTOMAaTa BTPOE OOJIbIIIE, YeM BTOPOTO. a)
Haiitu BeposITHOCTH TOTO, YTO Hay/auy B3sTas ¢ KOHBEiepa JieTaib HecTaHaapTHa. 0)
B3sTas ¢ koHBeiiepa AeTanb oka3ajgach HECTaHIapTHOM. HallT BEpOsITHOCTh TOTO, YTO OHA
M3TOTOBJIEHA HA IEPBOM aBTOMATE.
Tpu xe6oxoMOrHaTa TOPOAA MPOUBOAAT MPOAYKIIHIO, 00€CTIEYNBAIOIIHA TOPOT
xJ1€600yTOUHBIMU MPOAYKTAaMH B rpornopiuu 2:3:5. IlepBblii x1€60KOMOUHAT TPOU3BOIHUT
30% mpoaykuuu BbIcIIero kauectsa, Bropoit — 40%, tpetuii — 60%. a) Haiitu
BEPOSITHOCTH TOTO, YTO PpHOOpeTeHHOE XI1e000yI0UHOE H3/IeIHe 0Ka3aI0Ch BBICILIETO
kadectBa. 0) [I[proOpeTeHHbIN TPOAYKT OKa3ajcs BHICIIETO Ka4eCTBa, HAWTH BEPOSTHOCTh
TOTO, YTO 3TO U3JIEHE U3TOTOBIICHO Ha BTOPOM XJIeOOKOMOUHATE.
Coo01enrne MOXKHO TIepeIaTh MUCbMOM, 110 TeliepoHy U o (PakCcy ¢ OMHAKOBOM
BEPOSTHOCTHIO. BeposATHOCTB TOTO, UTO COOOIICHHE JOMAET /10 MOTydaTess B KaKI0H U3
MePEYNCIEHHBIX BO3MOXHOCTEHN cooTBeTcTBeHHO paBHbI 0.7, 0.6 u 0.9. a) Kakosa
BEPOSTHOCTH MonyueHus cooduenns? 6) CooliieHne aapecarom noiaydeHo, KakoBa
BEPOSATHOCTH, YTO OHO TepeaaHo mo daxcy?
B rpynmne 25 cTyneHToB: 4 OTIIMYHUKA, 9 XOPOIINCTOB, OCTAIbHBIE — TPOCUHUKH.
BeposTHOCTB MOTyUYeHHs OLEHKU «OTJIMYHO» HA SK3aMEHE [0 MaTeMaTHKe IS EPBBIX —
0.95, nns Bropsix — 0.7, st Tpoeunukos — 0.3. a) KakoBa BEposSTHOCTH TOTO, UTO Hayady

Tema 4. OCHOBBI TEOPHH BEPOSTHOCTEN
7 [IpousBenenne AByX O€CKOHEUHO MaJIbIX U OECKOHEUHO OOJBIION BEIUYUH SBIISIETCS:
a) OECKOHEYHO MaJIO BEITMYMHON
b) 6eckoHEYHO OOJBIITON BETMUMHON
C) HEOIPEAEIIEHHOCThIO
8 BrIsscCHUTB, KaKas U3 MePEUUCICHHBIX (QYHKIIUN HEMpephIBHA B TOUKE X [ 10

Tema 5. OCHOBBI MaTEMaTUYECKON CTATUCTUKU
10 BoisicHUTb, Kakas U3 QyHKIHMIA SBIsETCS HENPEPHIBHOM, HO HEe MU (HepeHIIUPOBAHHOM B
Touke X0 :

4.3 IIpomexxyTouHast aTTeCTAlUS 110 AUCIUIUTHHE MPOBOAUTCS B hopMe dK3aMeHa

Tunosslie Bonpocsl 3xk3amena (YK-1, OIIK-1, OIIK-6)
1 Marpuusl 1 onepaiuu HajJ HUMHU.
2 Onpenenutenu KBaApaTHbIX MaTpull. CBONCTBA ONpeaeTUTENCH.
3 OOparnas MaTpuna. JjaeMeHTapHbIe TpeoOpa3oBaHUsL.
4 CucrteMbl IMHEWHBIX aireOpandeckux ypaBHeHuil. Metop ["aycca.
5 @ynknus. [penen pyHKIMM.
6 CaoiicTa nipenenoB. OMHOCTOpOHHUE TIpeaeiibl. beckoHeuHO Majibie U OOJIBIITNE BETMYUHBI.
7 HenpepbIBHOCTH (PyHKIIHH.
8 IIpousBonnas. [eoMeTprU4eCKU CMBICT TPOU3BOJHOM.
9 OcHoBHbIE CBOMCTBA IPOU3BOAHOM.
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10 IIpon3BomHBIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUH.

11 TlepBooOpa3Has hyHKIHS U HEOMIPEAeISHHbBIN HHTETPa
12 CpoiicTBa HEONPEAEIEHHOIO HHTETPpaa.

13 HuTerpainbl OT OCHOBHBIX JIEMEHTAPHBIX (QYHKITUH

14 Metoz 3aMeHbI IEPEMEHHOM
15 Metoa HTErpupOBaHUs MO YACTAM
16 IlepecTtaHoBKa U3 N 3JIEMEHTOB.
17 Pasmenienus U3 n dJIEMEHTOB II0 M DJIEMEHTaM.

18 Coueranus u3 n SJIEMEHTOB 10 M DJIEMEHTAM.

19 TlpaBuiao cyMMbI U IPOU3BECHHUS.

20 OCHOBHBIE MOHATUS TEOPUH BEPOSITHOCTEN.
21 CpoiicTBa BEpOSITHOCTH.
22 CnoxeHue BEpOSTHOCTEH. BeposaTHOCTh pon3BeieHus: cOObITUA. [IpOTHBOMONOKHBIE COOBITHS.

23 ®dopmysia MOITHON BEPOSITHOCTH.
24 BeposTtHOCcTh runore3. @opmyisl baiieca.

1 Haiitu npenen

2 3.Haittu onpenenuTens MaTPUIbI

Tunosble 3axanus s sxk3amena (YK-1, OIIK-1, OIIK-6)

i x*=5x+6
lim >
=2 x° —=12x+20

2 -1 3
4 7 5
-6 3 -9

3 U3 cnoBa «ABPUKOC)» BbIOUpaeTcs Hayraa ogHa OykBa. BeposTHOCTH TOTO, UTO 3TO TiIacHasi OyKBa,

paBHa...

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Orenka

KomrmeTenmn

Jeckpuntops! (ypOBHI) — OCHOBHBIC PU3HAKK OCBOCHUS (TIOKa3aTEIH
TOCTYOKCHHSI pe3YJIbTaTa)

YK-1

CTyneHT TOKa3bIBaeT JOCTAaTOYHBIA YpOBEHb MPO(EeCCHOHATBHBIX
3HAaHUH, CBOOOTHO ONEpPUPYET MOHATUSAMH, METOAAMHU OLCHKU
MIPUHATUS PELICHUN, UMEET MIPEACTABICHUE O MEKIUCHUIIIMHAPHBIX
CBA35IX, YBA3BIBACT 3HAHMUS, IIOJYYEHHBIC IIPU U3YYEHUU Pa3IMYHBIX
JUCLUIUINH, yYMEET aHAJIU3UpOBaTh IIPAKTUYECKUE CUTYallUH, HO
JIONyCKAaeT HEKOTOpble MOrpemHOCTH. OTBET MOCTPOEH JIOTMYHO,
MarepuaJl ~ M3Jaraercs  XOpOLIMM  S3BIKOM,  IIPHUBJIEKACTCS
MH(GOPMATUBHBIN U WILTIOCTPUPOBAHHBIN Marepuai, HO NMPU OTBETE
JOIyCKaeT HEKOTOpBbIE IIOrPEIIHOCTH. Bompockl, 3agaBaeMble
[IPENOJABaTENIEM, HE BBI3BIBAIOT CYLIECTBEHHBIX 3aTPYHECHUM




«OTIIMIHO
(85 - 100 6anoB)
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OIIK-1

CTyneHT TOKa3bIBaeT JOCTAaTOYHBIA YpOBEHb MPO(heCcCHOHATBHBIX
3HAaHUH, CBOOOTHO ONEpPUPYET MOHATUSAMH, METOAAMHU OLICHKU
MIPUHATUS PELICHUN, UMEET MIPEACTABICHUE O MEKIUCHUIIIMHAPHBIX
CBA3SIX, YBA3BIBACT 3HAHMUs, IIOJYYEHHBIC IIPU U3YYEHUU Pa3INYHBIX
JUCLUIUINH, yYMEET aHAJIU3UpOBATh IIPAKTUYECKUE CUTYallUH, HO
JIONYCKAaeT HEKOTOpble MOrpemHOCTH. OTBET MOCTPOEH JIOTMYHO,
MarepuaJl ~ M3J1araercs  XOpOLIMM  S3BIKOM,  IIPUBJIEKACTCS
MH(GOPMATUBHBIN U WILTIOCTPUPOBAHHBIM Marepuai, HO IPU OTBETE
JOIyCKaeT HEKOTOpBbIE IIOIPEIIHOCTH. Bompockl, 3agaBaeMble
[IPENOJABaTENIEM, HE BBI3BIBAIOT CYLIECTBEHHBIX 3aTPYIHECHUN

OIIK-6

CTyneHT TOKa3bIBaeT JOCTAaTOYHBIA YpOBEHb IMPO(EeCCHOHATBHBIX
3HAaHUH, CBOOOTHO ONEpPUPYET MOHATUSAMH, METOAAMHU OLICHKHU
MIPUHATUS PELICHUN, UMEET MIPEACTABICHUE O MEKIUCHUIIIMHAPHBIX
CBA3S5IX, YBA3BIBACT 3HAHMUs, IIOJYYEHHBIC IIPU U3YYEHUU Pa3IMYHBIX
JUCLUIUINH, yYMEET aHAJIU3UpOBATh IPAKTUYECKUE CUTYallUH, HO
JIONYCKAaeT HEKOTOpble MOrpemHOCTH. OTBET MOCTPOEH JIOTMYHO,
MarepuaJl ~ M3Jaraercs  XOPOLIMM  S3BIKOM,  IIPUBJIEKACTCS
MH(GOPMATUBHBIN U WITIOCTPUPOBAHHBIM Marepuai, HO IPU OTBETE
JOIyCKaeT HEKOTOpBbIE IIOIPEeIIHOCTH. Bompockl, 3agaBaeMble
[IPENOJABAaTENIEM, HE BBI3BIBAIOT CYLECTBEHHBIX 3aTPYHECHUM

«XOPOIIIOY
(70 - 84 6amnoB)

YK-1

[Toka3piBaeT TBepAble 3HAHUSA JAUCIHUIUIMHBL B COOTBETCTBUU
MporpaMMoil  KypCOBOTO  3K3aMEHa, CaMOCTOSITENIBHO U
MOCJIEI0BATEIBHO U3JIaraeT MaTepuall

o

OIIK-1

o

[Toka3piBaeT TBepHble 3HAHUS IUCHUIUIMHBI B COOTBETCTBHHU
NporpaMMoOil  KypCOBOTO  9JK3aMEHa;  CaMOCTOSITEILHO
MOCIIEIOBATEIILHO U3JIaracT MaTepHrall

=

OIIK-6

o

[Toka3piBaeT TBepAble 3HAHUSA JAUCIHUIUIMHBL B COOTBETCTBUU
porpaMMoil  KypCOBOTO  3K3aMEHa, CaMOCTOSITENIBHO U
MOCJIEI0BATEIBHO U3JIaraeT MaTepuall

«YIOBJIETBOPUTEIHHO
(50 - 69 6amnoB)

YK-1

B ocHOBHOM mMOKa3bIBaeT 3HAHUS AMCIUIUIMHBI B COOTBETCTBHU C
POTPaMMOl KypCOBOTO PK3aMEeHa; JIOIYCKAeT HEKOTOPBIE OIIUOKH B
M3JI0)KEHUH MaTepHaa;

OIIK-1

B ocHOBHOM moOKa3bIBaeT 3HAHUS AUCIUIUIMHBI B COOTBETCTBUU C
MPOrpaMMOI KypCOBOTO SK3aMeHa; JOMyCKaeT HEKOTOPHIE OMINOKHU B
W3IIOKEHUH MaTepuana;

OIIK-6

B ocHOBHOM mMOKa3bIBaeT 3HAHUS AMCIUIUIMHBI B COOTBETCTBHU C
POTPaMMO KypCOBOTO SK3aMEHa; JIOIYCKAeT HEKOTOPBIE OIIUOKH B
W3JI0)KEHUH MaTepHaa;

«HEYIOBICTBOPUTEILHO
(menee 50 6amioB)

YK-1

CryneHT mokasbIBaeT ciaalblii ypoBeHb MPO(ECCHOHAIBHBIX 3HAHUM,
3aTpyAHSACTCS IIPU aHalu3€ IPaKTUYeCKuX curyauuii. He moxer
IIPUBECTH IPUMEpPHl U3 pealbHOM IpakTUKU. HeyBepeHHO U
JIOTUYECKHU HEIOCJIEN0BaTeIbHO U3J1araeT marepuain. HempaBuiabHO
OTBEYAET Ha IIOCTABJICHHBIE BOIIPOCHI WX 3aTPYAHSIETCS ¢ OTBETOM

OIIK-1

CryneHT nokasbIBaeT ciaalblii ypoBeHb MPO(ECCHOHANBHBIX 3HAHUM,
3aTpyAHSCTCS IIPU aHalu3€ IPaKTUYeCKuX curyauuii. He moxer
IIPUBECTH IPUMEpPHl U3 pealbHOM IpakTUKU. HeyBepeHHO u
JIOTUYECKHU HEIOCIIEN0BaTeIbHO U3JaraeT marepuain. HempaBuiabHO
OTBEYAET Ha IIOCTABJICHHBIE BOIIPOCHI WX 3aTPYAHSIETCS ¢ OTBETOM

OIIK-6

CryneHT nokasbIBaeT ciaalblii ypoBeHb MPO(ECCHOHAIBHBIX 3HAHUM,
3aTpyAHSCTCS IPU aHalu3€ IPaKTUYeCKuX curyauuil. He moxer
IIPUBECTH IPUMEpPHl U3 pealbHOM IpakTUKU. HeyBepeHHO u
JIOTUYECKHU HEIOCIIEN0BaTeIbHO U3JaraeT marepuain. HempaBuiabHO
OTBEYAET Ha IIOCTABJICHHBIE BOIIPOCHI WX 3aTPYAHSIETCS ¢ OTBETOM
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5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3alUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3yYeHUIO TUCIUIUIMHBI, B MEPBYIO ouepe/b OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepkanreM padoueii mporpammbl aucturumabl (PIT[]), koTopast ompenenseT comepikaHue, oObeM, a
TaKKe MOPSAIOK U3YUESHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J11s1 caMOCTOSITENBHOM pabOThI BAKHOE 3HAYCHHE UMEIOT pa3eibl «O0beM u collepiKaHue TUCIUTITMHBD),
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre JUCIUTUINHBL, POrpaMMHOe obecrieueHne, mpodecCuoHalbHbIe 0a3bl TaHHBIX U
MH(OPMAITMOHHBIE CIIPABOYHBIC CUCTEMBD».

B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3leNbl M TEMBI U3ydaeMOM
JTUCIMIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE obecreueHre AUCHUIUIMHBDY — yKa3aHa
peKoMeH1yeMasi OCHOBHAsS U JIOTIOJIHUTENbHAS JIUTEpaTypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpPEUeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u mpopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JONOJHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHON JOMOIHUTEIbHOU
JUTEPaTyphl;

- IPYU CAMOCTOATEILHOM U3YYEHHH TE€OPETUYECKONU TEMBI CAeNaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dKk3aMeHy. OHa BKIIOYAeT MPOPAOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAXKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJHEH B PaMKaX pacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JoKeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnekTbl HaydHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JIOJKHBI COAEpPkKaTh
OTBETHl HA KAXKIBIM TOCTABICHHBIH B TEME BOIPOC, MMETh CCBUIKY HA MCTOYHUK HHPOpPMAIMU C
00s13aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHWs M Tofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- Jienarb 3alldCh MO XOAYy YTEHHsS B BHUJE MPOCTOTO WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJSATH TE3UCHl (IUTHPOBaHHE HAWMOOIEEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA
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ColecenoBanue TmpeAnonaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CO CTYIEHTaMH II0 BOIPOCaM
MPAaKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbsl MOTYT y4acTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.
VYCTHBIE ONPOC MOXKET TPUMEHATHCS B pasiMHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHBII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:
- IPaBUIILHOCTB OTBETA IO COACPKAHUIO;
- IOJTHOTA U INIyOuHa OTBETA;
- CO3HATEJIBHOCTh OTBETA;
- JIOTMKA U3JI0KEHUS] MaTepHuaa,;
- PallMOHAIBLHOCTH MCTIOIB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHOW yueOHOil 3a1auu;
- CBOEBPEMEHHOCTh M 3((EKTUBHOCTh MCIOIb30BaHUS HANIAJHBIX TOCOOMH U TEXHUUYECKUX CPEICTB IPH
OTBETE;
- HCIOJIb30BAaHUE JOMOJHUTEIBHOIO MaTepHaa;
- PallMOHAILHOCTH MCTIONB30BaHUS BPEMEHH, OTBEJICHHOTO Ha 3a/laHue.
VYCTHBI OIPOC MOMKET COINPOBOXKAATHCS IPE3EHTALMEH, KOTOpas IOArOTABIMBAECTCA IO OJHOMY U3
BOIPOCOB MPaKTHUYECKOro 3aHATUsA. [Ipu BeICTYIUIEHNH ¢ mpe3eHTanuell HeoOXoAUMOo oOpalars BHUIMaHUE
Ha TaKMe MOMEHTBHI KaK:
- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JIUTEPATyphl), MPaKTHUECKasi HANpaBIE€HHOCTb, COOTBETCTBHE
CoZiepyKaHus 3asiBICHHON (opMe, aleKBaTHOCTb MCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTb MPE3CHTYEMOT0 MaTrepuara;
- odopmileHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIWYECTBO), IHM3aiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYpUpOBaHHE WH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;
- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOEHHE PETIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHUTb Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIE, TITyOOKHE 1 TIOJHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBI:
- COnIep)kKaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasa, pacKpbITHE TEeMbl, JOCTYIHOCTb
m3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB WKT, cmocoObl ©u  yClIOBHS —JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHATbHOW WU yueOHOU
JesITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUN, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecrieyeHre JUCHMIITHHbI

6.1 OcHoBHas UTEpaTypa:

1. Kpemep H.III. Teopust BeposSsTHOCTEH W MareMaTrhdeckas CTAaTUCTHKA : ydeO. JJIs BYy30B. - 3-€ W31,
nepepad. u gor.. - M.: FOHUTH, 2012. - 551 c.

2. I'mypman B.E. Teopust BeposITHOCTEH M MaremMaThyeckas CTaTUCTHKA : yuyeOHoe mocobwue. - 12-e m3n.,
nepepad. u gor.. - M.: FOpaiit, 2011. - 479 c.

6.2 JlonosHUTENBHAS TUTEpPATYpA:

1. Kpunkos JI.B. Beicias MaTemaTrka B Bompocax U OTBeTax : yue0. mocooue. - M.: [Ipocnekrt, 2013. - 176
c.

2. Ilucemennbii JI. T. KoHcnekT nekiui mo BBICHIEH MmaTeMaTuke : [moyH. Kypcl. - 11-e usm.. - M.:
Aiipuc-nipecc, 2013. - 602, [2] c.

3. bapun W.M., MarpocoB B.JI. O0mmii kypc BbICIICH MaTeMaTHKA : Y4eO. mais By30B. - M.:
[Ipocsemnenue, 1995. - 463 c.

4. llunaues B.C. Bricmias maremaruka : Yue0. A By30B. - 4-¢ U311., CTEPEOoTHIL.. - M.: Bricur. mik., 1998. -
479 c.



6.3 1Hble UICTOUYHUKH:

1. Karanor ob6pa3oBaresbHBIX pecypcoB ceTu HTepHeT - www.catalog.iot.ru
2. CnoBapu W SHIIUKIIONIEANH OH-JTaiH - http://dic.academic.ru

3. UnTtepHeT-3HIMKIONeIUH - http://www.rubicon.com/

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HH(POPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITINHEC HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
obOecrnieucHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IpynmnoBbIX W HWHIAWBHUAYAJbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: 11 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHreM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPeNy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecrneYnBaroIe TEMaTHYECKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JIntieH3noHHOE ¥ CBOOOHO PACIIPOCTPAHIEMOE MPOrPaMMHOE 00CCIICUCHHE:
Onepanuonnas cucrema "Ansr O6pazoBanue"

LibreOffice

Microsoft Windows 10

Microsoft Office [Ipodeccuonanbusiii moc 2007
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6. Poccuiickast HarmonanbHas oubmanoreka. — URL: http://nlr.ru
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JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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