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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-6 Crioco6eH ncIonbp30BaTh B MPOQeCCHOHATBHON IeATEIbHOCTH OCHOBHBIC 3aKOHBI (DU3UKH, XUMHH,
Hayk o 3emjie U OWOJNOrMM, MPUMEHSITh METOIbl MaTeMaTHYeCKOTro aHalu3a W MOJEIMpPOBAHMS,
TEOPETUYECKUX U OKCIIEPUMEHTAJbHBIX HCCIEI0BaHUM, MpHOOpeTaTh HOBBIE MaTreMaTHYecKue u
€CTECTBEHHOHAyYHble 3HAHUSA, MHCIONb3YsS COBpEMEHHbIe oOpa3oBarelbHble M HH(DOPMALMOHHbBIE
TEXHOJIOTHH

1.2 Tumbl 3amad mpodecCHOHATBHOW MEATETbHOCTH, K KOTOPBIM TOTOBATCS OOydYarolmuecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- HAy4YHO-UCCJIEA0BATEIbCKHI
- MPOEKTHBIN

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCsl K MPo(ecCHOHaIbHOM AEATENIbHOCTH B
coepe: 01 OOGpazoBanue u Hayka (B cepax: oOpa3oBaHUs; HAYUHBIX HCCIICAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJB30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISX OXPaHbI IPUPOJIbI)

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

O06001TIeHHBIEC TPYIOBEIE Kon n HaumMeHoBaHue

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

xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUPOBaHUS TPYIAOBOTO
WIH TIPOo(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

OIIK-6 Criocoben
HCTIONB30BaTh B
npoecCroHATLHOM
JICSITEIIBHOCTH OCHOBHBIC
3aKOHBI (DU3UKH, XUMHH,
Hayk 0 3emiie ¥ OHONOTHH,
MPUMEHSITh METO/IBI
MaTeMaTHIeCKOrO aHaIu3a
W MOJICTUPOBAHUS,
TEOPETUYCCKHX U
IKCTIEPUMEHTAITBHBIX
HCCIICAOBAaHUI,
MproOpeTaTh HOBBIC
MaTeMaTHYCCKUE U
€CTeCTBEHHOHAYYHBIE
3HAHUSI, UCTIONB3YS
COBpPEMEHHBIE
00pa30BaTeIbHEIC U
HH(POPMAIOHHBIC
TEXHOJOTHU

I/ICHOJ'H:3yeT HaBBIKHM MAaTCMAaTUYCCKOI0O MOACIUPOBAHUSA U
MaTeMaTHYCCKOM CTaTUCTHKH B HpO(i)eCCI/IOHaHLHOI‘/JI
ACATCIBHOCTH. Bna):[eeT METOAaMHU  CTaTUCTHUYCCKOI'O
OLICHUBAHUA U MTPOBCPKHU TUIIOTE3

YK-1 Cnocoben
OCYIIECTBIISATh ITOKCK,
KPUTHYECKUHN aHAIIU3 U
CHUHTE3 MH(OPMALIUH,
MPUMEHSTH CUCTEMHBIH
TOJIXOJT JIJISL PEIICHHUSI
MOCTAaBJICHHBIX 3a]1a4

AHanm3upyeT TOCTaBJICHHYIO 3a7ady, WCTIONB3YS
(yHIaMeHTalbHbIe 3HAHWUS B OONACTH MaTeMaTHYECKHX
HayK, CTpOUT TUTIOBYI0 MAaT€MaTHYECKyI0 MOJIENb
KOHKPETHOTO N3y4aeMOr0 SIBJICHHS

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




YK-1 CnocobGeH oCymIeCTBISATh MOUCK, KPUTHUECKUN aHallM3 M CUHTE3 WHGOpPMAIINH,
MPUMEHSITh CUCTEMHBIN MOJXO/ IJIsl peLICHUs TOCTAaBICHHBIX 3a/1a4

Ne HaumenoBanue ®dopma
n/m JIMCITUILINH, o0yueHus
OTIPEICTISIONINX OuHas
MEKIUCLUMIUTMHAPHBIE | (cemecTp)
CBA3U 1 2 3
1 |BBenenue B BbICIIyIO | +
MaTeMaTHKY
2 |Co3nanue u +
ynpaBieHue 6azaMu
JTAHHBIX
3 [®unocodus +
4 |ludposas KyasTypa +

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:
HucrunmHa «BpIcias MaTemaTHKa» OTHOCHUTCS K oO0s3aTrenbHOM dYactm yueOHoro twrana OIIl mo
HamnpasyieHuto noarotoBku 06.03.01 - buomnorus.

JucuunnuHa «Beiciias MareMaTuka» U3y4aercsi B 2 CeMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00beM OUCLUILUINHEL:

Bun yueOHo# paboTh (BCSEI;ZEOB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 144
KonrakTHast pabora 64
Jlexmm (Jlextmm) 32
[Tpakruueckue (Ilpakt. pad.) 32
CamocrostensHas padota (CP) 44
DK3aMeH 36

3.2.ConepxaHue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
LIUH | KT.
pao.
O]0]|O
2 ceMecTp
1 Bricmas anrebpa Omnpoc;
8 | 8 |11
TectupoBanue
2 Huddepenunansao Omnpoc;
€ UCUHCIICHUE 0|10l 11 KontponbpHas
pabora;
TectupoBanue
3 WuTerpanbHoe Omnpoc;
HCYUCIICHUE ] 2 | 11 KontponbpHas
pabora;

TectupoBanue




4 Teopus 6 | 6 |11 TectupoBanue
BEPOSATHOCTEMN
Tema 1. Boicmas anreopa (YK-1)
Jlekumus.

Marpunpsl. OcHOBHbIE MOHATHA. Buael Marpuu. JIuHeiiHble omepanuu HajJ MaTpUllaMU. YMHOXEHUE
Matpull. Onpenenutenu 2-ro u 3-ro mopsiakoB. CBoiicTBa. AnreOpanveckue JIOMOJHEHHUS W MUHODBI.
Boruncnenue onpenenuTens pasziokKeHHEM MO CcTpoke (cTondiy). OnpenenuTess MaTpPULIBl N-TO MOPSAIKA.
OO6parnas matpuia. MaTpudHas 3aMuch CUCTEMbl JIMTHEWHBIX YpaBHEHUU. PenieHne cucteMpl ypaBHCHH B
MatpuaHoi popme. [IpaBmiio Kpamepa. Meron ["aycca. OmHOpOIHBIE CHCTEMBI.

IIpakTnyeckoe 3aHsATHE.

1 .BEIMHCITHTE OTIPEIeTHTETH:

2 1 9 3 15 34

k a)|—1 4| Olg 4 Blo 3

i 4 'a s & 3 & 7 a

7 @l 3 1 gl s =3 > B3 -1 8

30 Ly i 1 5
i @ 2 @
|2 3 3 1
“lo 0 1 —s
g g e

2 .BEIYHCIHTE anrefpaHieckHe JOMOTHEHHA 37I€MeHTOB 13, a3, 031 ONMpeIeIHTeNeH:

U T 6 7 1 -:51220—51§

a) |5 -1 -2 o3 -1 8 B)
0 4 3 1 5 1 = =
-3 1 -1 2

3.Hatfitn A+B. ecn

» 4=(; 335 8-G 3 Z4 %)

< O | 5 —4
b) A=(2 0], B={-2 3
| ~10 9



4 Ha#itH AB. ecIH

-
b) A=y

3 3
i 2

). B



5.HalitH AB H BA IBYX 3aJaHHEIX MATPHII

3 -1
bas(t 3 D -3 9)

1. &
wa-( % 3 w-(s )

6.HaHta MatpHITy AB-2BA+3E. ec1H

1 A E & 4
a) A= (2 1 2). B = (—4 2 D)
1. & [ |

7.HaHTH MaTpHIy. 00paTHyIO MATPHIIE A:

0 4=(3 3)

6 1
b 4=(g 3)
2 1 1
c}A=(1 0 2)
3 1 2
2 1 3
d)Aa=[(2 0 1
1 1 2
% 0 2
e)A=(U — 1)
5 0 3



8.MetomoM oGpaTHOH MaTPHIEI H MeToZoM KpaMmepa peIIHTE CHCTEMY YpPaBHEHHH

le+ xE o 5
a) [xl + 3x; =16
51’:2 == ,1':3 — lD

9. MetogoMm Kpamepa pelllHTE CHCTEMY YpaBHEHHH

xl+ J(.-E i ZJC3: 6
a) [2:&:14— 3x,— Tx3 =16
5x1+ 21.-2 +JC3 — 16

10.MetogoMmI'aycca pellHTE CHCTEMY YPaBHEHHH

31.-1+ ZJCZ+ Jlfg = 4‘?

x1+x2+X3=22
a)’
xl+3JC2_JC3:18

x1—3x2+ 2:-’(.-3:5
b}‘ 3x1+x2—5JC3=4
"—l-xl— 2):2—3,1:3: lD

x+2y+3z=72
¢) {2x+3y—4z=-b5
Ik &opoda—3




11. MetoaoMm ob0paTHOH MaTpHIBL, M2TonoM I'aycca H MeronoM KpaMepa pemIHTh

CHCTEMY YPaBHEHHH

xl_xZ_JCg:{)
) {5 —2x+x3=9
x1—4x2—2x3=3

33(1+JC2+3JC3= 2
b) *5171— ZJCZ+ 23(:3 — 1
2x1+ 2)(:2+ 33(:3 = 1

12.Metogom I'aycca pelIHTE CHCTEMY VpaBHEHHH

Ea M i e T s

gy Tk Txy %, =8,

| % 8%, - 18X, — 5%, — 1.
Sy 12303 5, 1 3, = 10,

b} 4 33x, 1 X, 130, =2,

11x, +11x, +4x,+8x, =8.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.
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1. BRIMHCIHTE OIIPEIeNHIC]IE

a) pasToMKEHHeM Mo i cTpoke
b) paznoxeHHeM o J° CTOIOIY
c) no gopMyle TPeyroJIbHHKOB

d) mpHBeIeHHEM K TPeyroJIBHOH MAaTpHIIE

2 1S 2
1 -3 1] i=1 j=3 6. -1
11 0 1
1 4. @
=52 7| =2, §=1 7. 12
3 1 4
ETE 4

1. W i=3, j=2 8. |-3
§ 4 43 1
o oy

.30 -5 i=1 =2 9.2
g3 1 =
5 2 3
P 31 i=2 =i 10.] 1
i3 |




2. [Jamw matpuns 4. B.C B @Heno g. Bermcmate D = AB +qC

15 S R, O
1g=3 A=|7 7|, 3-[_5 ’? .5]' Oml-1 5 -4
22 1 6 7
5 =2 i 25 12
Ng=3 A=|=1 3], B'[_a ; _5]. C=|3
-4 2 5 14
7 -3 -
[1 : 1] 3 -5 4
Sg=-3 A=|-7 2| &= , Cwml 7 2 -
2 41
6 7 =11 1
-5 -6) - 7T 3 -3
lﬂiq-Sl ..'I- 1 ? B [3 2 _3] C- —ﬁ 2 =X
L1 4 5 -1 3
=5 =5 L,
& 3 3 2
sig=3, A=5 6| B=| . " | C={-1-7-l
-4 2 -2 5 3]
-4 -3) i 1 -5 6
Py s T | -[? ; ‘*], cal4 a4
1 4 -3
4 6 1 6 =7
(-1 -1
4 31 & b
Ng=—4, d=|2 2 Bal oy gk C=|1 4 6
5 4 B =7 5
-] =F =
[* g 3] 4 =5 1
Bjg=2 A=|06 -5, - ., C=|-6 7T =2
751
6 =3 =2 4 =1
f3 3 ot 5 =2 =5 =3
ojg=2, d=|4 2|, B [3 : |)' C=| 4 -3 4
-6 -3 -3 3 -3
-5 9 Lis
- 24 35
0 g=—t, 4=l 4 -1}, B=|. c=| 4 -3 2
=3 =5 4 =7 1



3. Pemuts cHcTeMY MeTogoM I aveca, mo dopmviaa KpaMepa H MeToIoM 00paTHOH MATPHITEL.

[2x +3y -3z = 13 3y Hy -5z = -7
1) 13x -y +2z = -11 b) 1 2x 3y #4z = 7
1% Yy 2 = -3 4x +2ly -z = 12
(3x +2y +z = 8 [2x 2y -4z = 9
2} 3% =3y ¥lr = 121 Fhy—dx 29 43z = 9
Ix Ly gy = B | 3 X iy 4z = 4
[ 2x 13y -z = 1 | 2% 23 w5z = 11
3) 14x -y -2z = 9 8)i-3x Hy —z = -2
—5x +2y 43z = -11 | 4x. 5§ 43z = B
=35 +y -2z = -7 (4x +3v +2z = -10
4) < 2x -3y 3z = 11 9)s 3x -y -2z = -7
4x S5y +4z = 3 |-2x 11y 43z = 4
[ 2y B = [ M oay 43 = 8
5) ¢ 3x 2y 3z = =3 10} 43x -2y +4z = -8
4x +4y +z = 5 2x -y 42z = -5
Tema 2. Indppepennuanbroe ncunciaenue (YK-1)
Jlexknus.
[Tonsatue ¢ynkumu. Ilpenen dynkuum, HeompeaeiaeHHOCTH. HempepblBHOCTH (PyHKIMM B TOYKE W Ha
MHOXecTBe. [lpom3BomHas ¢GyHKIMM B Touke. [eomerpuueckuii cMbici. OCHOBHBIE TIpaBHIIA
middepernurpoBanus. Tabmuma NPOM3BOAHBIX OCHOBHBIX dleMEHTapHbIX ¢yHKuui. IIponsBogHas

cnoxkHoi ¢yHkuuu. [IponsBonHble BhICIINX NopsakoB. MccnenoBanue (QyHKIMHA ¢ TOMOLIbIO TEPBOW U
BTOPOH MPOU3BOJHONH (MOHOTOHHOCTB, 3KCTPEMYM, BBIYKJIOCTb, TOUKM Ieperu6da). OOmas cxema
uccrenoBaHus (GYHKIHMU U IOCTPOCHHUS ee rpaduka.

IIpakTnyeckoe 3aHsATHE.
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w =

-

EJI

. Haiit mpenensr:

oo e : % iy gt el
a)lm———; bHlim——; ¢)lim—s;
=X E 2 =1y —4x+4 = 3 In
o BT PR . e . A9xT -9 —2x
d)lim— 53 &2jhm < . Olim 3
==l 3xc—2x" +x X x<—16 T 2__%‘/.1.3 e
s . (1+3x)s
2) llﬂl[—] ;. h) llﬂl[ ] :
e W Y | =3y L1 %
e SINZ2X . R
1) lim ; Dlim3xctg2x);,  k)lim————:
a0 0 x—d x—2
. x'-64 . x'-9 . X" +6x-16
) lim mlim———; wlim—mr-0or———;
=t A s = —4x43 =aE
. SxP-10x+1 _ 10x+1
o)lim——: p)lim——
5@ X" +3x+8 e x”—3x+1
2. HaiiTH 1IpoH3B0OJHBIE CIEAVIOMHX () VHKITHII:
. gt [ S 14 1F_]—In.'.s:_
EJ._'—S%+J;; " 1+hx’
. ~_sin’lnx
y=—-: 16. y= 3
S cosln x
sin t 17 p=2" {25}
y = :
1+ cost 18. y=—:
V = COSX : cos x ; o
’ ; 3 i 19 _:'-'1 o ie—h‘ -
y=sin(2x +1); 14 &
1 20+ ':l! . - e]:.' ’
¥V =Cos— 1:9
X 21. =2
¥y = cos(sinx) ;
. y=Q+sin’x)*.
. v =xarcsin2x ; 22. y=lnin’In’x;

2x+1 23.
. V=arcctg : ;

s hl[;é?h ++e 1 ]+ arcsine™ ;
B Jrgx+ o 21gx +1

Pk

. y=|1123:q:; 24.

=t

- rex — . f2fgx +1



3 .HafiTH HHTEpBAJIBI BO3pacTaHHA H YOBIBaHHA ()VHKITHH:

J(z)=2+e%.

f(z) =zinz.

4 HaHTH 3KCTPEeMyMEBI () VHKITHH:
f(z) =2% -3z +1.

y = ¥ —4z+5
y=gzx—arctgz.

5. HaiiTH HHTepBaJkl BRIIVEKIOCTH H TOUKH IIeperuoa:

f(z) =e*".
y=1z%-10z% 4+ 7z - 9.
Y = COSZT.

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
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1. HaiiTi mpeaensl yKa3aHHBIX () VHKITHI.

—5x+6 2x* +11x+15
ajllm—l b) llm TR T
=2 x2 —12x + 20 3 3x% +5x—12
— -2 j
e M
= 2y L8y _x sl 'l |
St b)lim S X3
=0 X+ X 25x% +3x—3
c)limih—Jr?xl d)lim ﬁ;
e 2% —4x% +5 SR~ Su )
) 2-_2 +")
a)lim 11 b)lim— E L0
13t —x =2 2y +4x+4
e 3x —2x+1
o ) lim > i d)lim : i
T T | o3y +2x—5
ﬂjllﬂlﬁ- bjllﬂl 1—_1;
-2 y* —8x416 r=-1x" 4+ 3x +2
i ERRC A 247 fy
cjlimh' i +4ll d)llm—: sk
2 2 ot e 26 ol
S 45 -—5
TR et S W skl
-1y — Dy — —=52x" +11x+5
x —4x7+28x 2x° —3x7 + 2x
c)lim BT TR

a2 §x° + 37 +1—1

d)lim —
o x4+ Tx+1

C } e s |
a)lim—s——;
2t v 1%l

B:.: B 10243,

c)lim

o Iy 4 5x—3°

3x"-11x+6
ﬂ)hm—;
=3 2x* —5x-3
i =G +f+1‘_
r]l]_t m———;
T .
) x —16
a)lim 11
=4 x4+ x—20
8. I 17513
c)lim—s——:

>0 5y 3y + 4

R -6
ﬂ)h _—
¥—3 ’*1 e
10.

g )]1 Lyt +10°
s T + 2 +1°

16

& ey
b)llm—t_‘-
sl ly" —Fx+ 3

7x” +6x* — x°
ﬁf]lllll$

=% Iy +ox+1

2 T _ 7
b)limgl -i—lm 2
i X 42x
4, 4.3
d]limgl 1+ 7x 3;
== 3xT —5x 41
b)lim ﬁ
=3 x°—5x+6
d)lim i T

o3yt 42y +1

x*+3x-28

357 +11x+ 10
xt—5x+14°
b TV .
d)lim 514 5.11+ 3 :
=3y -2+ X

b) lim

y——1



2. HaiiTin mpoH3BOIHBIE YKa3aHHBIX () YHKITHIA.

3 4 ]. 2 o ) 31 4 5 5 3
a)y=2x" ——3+—+3J;; by =x"-sinx a)y =5x 3t YR b)y=Inx-cosx
: I ! : :
= 0. 1—1*
1. -2 e X s My Y -
)y =3 3 d)y=3x* +2x-5; e "SI
-
3 3 2 e 5 A 7 :
g)}a=_+<ﬂx‘ _4.»;34__4; b)y = x° -cosx a)y=3x i X +?: b)y =x"-arcsinx
X X : ?
2. x— - e COSX A =
c)y= . 21; d)y=~{x—A} : C’)J’:l E d)y=3j(x+4);
X°+ i
5 2 4 a3 2 3 4 .
ayy=3x*+3yx’ -Z-—; by=x'-Inx a)y =yx +——4x6+—3: b)y=x"-sinx
b - X X
3. X B 8. tanx R
Oyy=" 4 d)y=y7x*-3x+5; c)y=—— d)y=~5x"-4x+3;
CoS Y In x
i = 3 1 - 2 5
ayy="17 _\:_;{_3_\:3 +i-_ 5)1_-;1;3 tan x a)y=8x"+1 x! —i——4: b)y=x"-arctanx
¢ x~ X & X X
4. - - 9. sin X T
Ch_:_ln_x d d}}-‘=\433.t‘—.*;+5: c)y = =N 34,
cosY In.\:
5 ] > s X qra 7 ;
a)yy =7x +—=—- = b)y=x"-cosx a)y=4x +;—V'{:—F: b)y=x-arcsinx
.‘: 7 - r

31

= r 10' .\:J +1 9
= c)y—clos'x- d)}r:qu,\;4_,y+5; c)y = 2 d)}-'=x;"8x—3+x".

Tema 3. UnTerpasabnoe ucuncienue (YK-1)

Jlekumus.
[TepBooOpasnast u ee cBoiictBa. Heompenenenubiii wHTETpan. OCHOBHBIC CBOWCTBAa HEOMPEISICHHOTO
uHTerpana. Tabmuma wHTEerpangoB. HemocpencTBeHHOE WHTErpUpOBaHUE. 3aMEHAa IEPEMEHHOW B
HeonpeaeaeHHoM unrerpaie. Materpuposanue mo yactsaM. OnpeneneHHbii naTerpain. OCHOBHbIE CBOMCTBA
ONpPENCIICHHOTO  MHTEerpaja. [eoMeTpuYecKHil  CMBICH  OMNpENEJICHHOro  uHTerpaina. dopmyna
Herotona-Jleitonuia. [IpunokeHus onpeneaeHHOro HHTeTpaa.

IIpakTnyeckoe 3ansATHE.
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1 .BBIYHCIIHTE CIIEAYIONHE HHTET Palb:

dx 2),[ dx

N —; =
)I{E 0x? +1

4)1' .Y;Sdr;

3)[(2x® +e 2" )dkx:

b dx
SJI NITER 6” Ox +18x+5’

: : x+2x¢ o
TJJ. e'+f2+5e" dx; SJJ'Ldr; Q)J.xe”dr;
Axi+9

IO)Iarcr’g—\,’?x—ldr ll)J.e"sinfdr; IZJI.thll—xd’C;
2 1+x

2. BEIYHCIIHTD HEOH]JE,E[IB.]IBH}IBIﬁ HHTETpal C TOMOIMBIO IIOJCTaHOBKH HIITH HHTCT PHPOBAHHA T10 HacTAM

a) J.(Z.:c3 +1)*x*dx, 6) I(1+.r5).r4dr B). I x cos 3xdrx . T) I (x—De* dx 1) J' S

4 E
X

e)j em
A2x -1

3. BBIYHCIHTE OTIpe/IeIeHHbIH HHTErpal:

3
(In x) dx. ) j(2x +1)sin Sxdx
X

dx . x) J.qfcosx sin xdx . 3) I In xdx . u) I

a)

4. HafiTe womans (GHIypEL OTPaHHYICHHOH THHHAMH:
¥ =2x3l. % p-1-8

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. Ha#iTH HeolpeaeneHHbIE HHTETPalbL.

2. HaliTH Heonpeae1eHHbIE HHTErPabl.

i

J-Bm;c:fg:x 0
x“+1

D |

S e e i §
1

" x+/Inx

s XCOSX +SINX
(xsinx)’

v 35 o

: 2.1:\/.; + X

dx

I(x + e’ dx
[ *sin xdv
[ vIn xc

e** cos xax

sin ln xd

10.
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- SN 2X —COSX

6' T . T
 (cos” x +sinx)”

= | 3rg:x dx
Y cos x

N = dx
Vil

o Mr:crrg(x +2) e

X +4x+35
0. J- 2arcsin .r1+ X e
V) Sk
[ arcsin xdx

. (x* +2x + 3)cosxdx

dx

= .
*Em X

[ arc texdx

[ e dx



3. BEIYHCIHTE OIIPEICICHHBIIN HHTErPal:

a) ff(3 — 2x)% dx;
6) [, (1 + sin®x)dx.

r) I35i.‘[1X cosx dx
0

23xr —x43
B[
: :

4. HafinuTe mwiomaab QHIYPEL, OTPaHHYCHHOH THHHAMH:
y=x2+2,y=2x+10,y=0,x=0.

Tema 4. Teopus BepositHocTel (OIIK-6)
Jlekumus.
Krnaccuueckoe ompenenenue BeposTHOCTH. DopMysabl KOMOMHATOPUKU (COueTaHUs, pa3MelleHus oOe3
MMOBTOPEHUH, TIEPECTAaHOBKH). TeopeMbl CIOKEHUS M YMHOKEHHUS BeposiTHOCTEH. [loBTOpeHre ucneITaHuii.
®opmyna bepuymnu. CrnydaiiHple BEIWYWHBI (IMCKPETHBIE CIydYalHbIE BEJIWYWHBI, HEMPEPHIBHBIC
CiTy4yaliHbIe BETMYUHBI). HOpManbHBIN 3aKOH pacrpeieieHus.
IIpakTnyeckoe 3aHsATHE.

1. Bmanener 6aHKOBCKO# KapThl 3a0bu1 PIN-KOA 1 TOMHS TOJIBKO, YTO Bce 4 nupbl pa3anyHble, HAOpad UX
Haynady. Haiitu BeposiTHOCTB TOTO, uTO PIN-KOZ HabpaH npaBUIIBEHO.

2. Ha xHMHOM TOJIKE B IPOM3BOJIBHOM MOPSIAKE PACCTABIIEHBI 5 KHUT 10 BBICHIEH MaTeMaTUKe, 3 KHUTHU 110
TEOPETUYECKOI MEeXaHUKe U 7 KHUT 1o conpoMary. CTyzneHT Hayady O6epetT Tpu KHUru. HallTi BeposiTHOCTh
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 110 PA3IUYHBIM MIPEeIMETaM.

3. Bpocunu Tpu urpanbHbie KOCTH. HaliTh BEpOsSTHOCTH 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 CHETYIOIINX COOBITHIH

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

0) mpou3BeIeHHE BIMABIINX OYKOB OOJIbIIE 5, HO HE MTPEBOCXOAMT 8

5. YCTpOWCTBO COCTOMT U3 TPEX HE3ABUCUMO pabOTAIONTUX JIEMEHTOB. BEpoATHOCTD 0TKa3a KaXk10ro
sreMeHTa npu BkitodeHnu paBHa 0,2. CocTaBUTh psii paclpeesIeHHs Yncia IeMEHTOB, OTKa3aBUINX MIPU
BKIItOYeHHH. HallTh BEpOSTHOCTB TOTO, YTO OTKAa)KET HE 00JIee OHOTO JIEMEHTA.

6. Tpu cTpenka CTpesitoT 110 OAHON MUILIEHU. BeposTHOCTH NonasaHus B MULIEHb IIPH OTHOM BBICTPEIIE
U1 TIepBoro cTpeinka pasHa 0,5, 1 Broporo u 1uist Tpetbero — 1o 0,7. Ilycts X — uncio nonananuii B
MHUILIEHb PH oiHOM 3aire. CocTaBUTh psAf pactpenenenus X, Hailtu ¢pyHkuuio pacupeaeneaus F(x) u
MOCTPOUTH €€ rpaduk.
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7.CnyyaifHas BenmunHa X 3a/laHa UHTETpaibHON yHKIUMEH (pyHKIMEH pacpeneneHus)

-

3 x=<19

5

k2

F(x)= i+EJZJ-:::J;:£3 :
18 6

L 53

Haiitu: muddepennmanpayro ¢yskiuio F(x) (MI0THOCTH pactpeneneHus).
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
I) Pemuts ypaBHeHue:

. =g 6. A —5C) =455
2 o) G S 7. 234 =30
3. L= =BniC:: g, AT
4 A=A g B =50

5 747 +14P_ =30P, i, EE-4ET=55

II) Pemuth 3amauy:

1. CKOJIBKO TpeX3HAYHBIX YHUCET MOKHO COCTaBUTh U3 udp 1, 2, 3,4, 5, eciau KaKIyI0 U3 HUX MOXHO
MCIONB30BaTh HE Oosee OIHOTO pa3a’?

2. CKOJIBKO UMEETCsl MATU3HAYHBIX YUCEII, KOTOpBIE AendTcs Ha 57
3. CKOJIBbKO €CTh JIBY3HAYHBIX YHCEJN, Y KOTOPBIX 00¢ UG PHI YeTHBIC?

4. ITaccaxup oCTaBUJI BELIY B aBTOMATUYECKON KaMEPE XpaHEHUs, a KOT/a MIPUILE [10JIy4aTh BEIIH,
BBISICHWIOCH, YTO OH 3a0bu1 HOMep. OH TOJIBKO IIOMHHUT, 4TO B HOMepe Obutn uncina 23 u 37. UtoOsl
OTKPBITh KaMepy, Hy>KHO NIPaBUJIBHO HAOpaTh MATU3HAYHBIN HOMep. Kakoe HanbospIiee KoIu4ecTBO
HOMEPOB HY>KHO 1epedpaTh, YTOObI OTKPHITH Kamepy?

5. W3 xonoppl, copepxaiuei 52 kapThl, BeIHYIM 10 KapT. B CKONBKUX cilydasx cpeu 3TUX KapT OKaKeTcs
poBHO 2 Ty3a?

6. B pore umeercs Tpu oduiiepa u copok conaar. CKOIBKHUMH CITIOCO0AMU MOXKET OBITh BBIICTICH HAPS],
COCTOSIIIMNA U3 OAHOTO OdHIIepa U Tpex couar?

7. CKOIBKUMH CIOCOOAMU MOXKHO Pa3JIOKUTh B 1BA KApMaHa JEBATh MOHET Pa3IMYHOIO JOCTOMHCTBA?

8. Y aHIIMYaH MPUHSATO 1aBaTh ACTAM HECKOJIBKO UMEH. CKOJIBKUMH CIIOCOOaMU MO>KHO Ha3BaTh peOeHKa,
€CIu eMy JIaayT He 0oJiee TpeX UMEH, a ob1iee yucio uMeH pasHo 3007

9. 13 konoxwl, copepsxkaiied 52 kapTol, BBIHYIHM 10 KapT. B CKOJIBKUX CIydasx Cpelid 3TUX KapT OKAKETCS
poBHO 1 Ty3?

10. Ha posine 88 knaBuiil. CKOJIBKO CYIIECTBYET MOCIEA0BATEILHOCTEHN U3 IECTH MONAPHO PA3TUYHBIX
3BykoB? (B mocnenoBarenbHOCTH 3ByKH UAYT OAUH 32 JPYTHM.)

IIT) Bpocarotcst aBa UrpaiabHbIX KyOrKka. HallTu BEpOSATHOCTh YKa3aHHOTO COOBITHS.

1. Cymma umucia oukoB paBHa 7.

2. Cymma uymcia o4koB Oosbiie 3.

3. Cymma ymcna o4koB OoJbiie 4, HO MEHbIIE 7.

4. Moaynb pa3HOCTH YMCJIa OYKOB PaBEH 2.

5. Moaynb pa3HOCTH YHcIia O4KOB OObIIe 1.

6. [IponsBenenue uncia oukoB He Gombie 10.
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7. Bonbliiee 4nuciIo 0YKOB OobIIe 4.

8. MeHbliiee 4nciao 04KoB OofbIiie 4.

9. Yuncno 04koB XOTs ObI HA OJHOM KyOHKe YETHO.

10. Yucmo 0ukoB Ha 000MX KyOMKax HEUYETHO.

IV) Pemnts 3agauy:

1. /IBa aBTOMaTa MPOM3BOMIST JIETANIN, KOTOPHIE TIOCTYIIAIOT Ha OOIIHI KOHBEWep. BeposTHOCTh MoTydeHus
HECTaHJIapTHOM JeTanu Ha nepBoM aBTomare paBHa (.06, Ha BropoMm 0.02. IIporu3BOANTENBLHOCTH MEPBOTO
aBTOMara BTpoe 0oJbllie, 4eM BToporo. a) HaliTu BeposTHOCTh TOTO, UTO Hay/iauy B3sATas ¢ KOHBeWepa
JeTajab HecTaHaapTHa. 0) B3stas ¢ koHBelepa neTanb oka3aiach HeCTaHAapTHON. HaliTu BeposaTHOCTD
TOTO, YTO OHA M3rOTOBJIEHA Ha IEPBOM aBTOMATE.

2. Tpu xnebokomMOMHATa TOPO/Ia TPOU3BOMAT MPOIYKIIUIO, 00CCIIEUHBAIONTNN TOPO XJI€000YTOUHBIMU
npoaykramu B pornopuuu 2:3:5. Ilepssiii xsie6okoMOuHaT npou3BoguT 30% MPOIYKIMH BBICIIETO
KadecTBa, BTopoil — 40%, TpeTuii — 60%. a) HaliTi BeposITHOCTB TOT0, YTO MPHOOpeTeHHOE XJ1e000yIouH0e
U3JeNNe 0Ka3ajJoch BhICIIETo KauecTBa. 0) [IpnoOGpeTeHHbIi MPOAYKT OKa3ajcs BBICHIETO KauyecTBa, HAWTH
BEPOSATHOCTH TOTO, YTO 3TO U3/IETUE U3TOTOBICHO Ha BTOPOM XJI€OOKOMOMHATE.

3. Coob1ieHre MOXHO MepeaTh MIUCHMOM, 10 TeseoHY 1 10 (hakCy ¢ OMMHAKOBOW BEPOSITHOCTHIO.
BepositHOCTB TOTO, 9TO COOOIIEHNE AOUIET A0 MOIydaTesis B KaKI0H U3 MePEUUCICHHBIX BO3MOXHOCTEH
cootBeTcTBeHHO paBHbI 0.7, 0.6 u 0.9. a) KakoBa BeposTHOCTH monyueHus coobmenusa? 6) CooOmienne
aZipecaToM MOJIy4YeHO, KaKOBa BEPOATHOCTH, YTO OHO MepeaaHo no dakcy?

4. B rpynmne 25 cTyaeHTOB: 4 OTIMYHKUKA, 9 XOPOIIUCTOB, OCTAJIbHbBIE — TPOCUHUKU. BEepoaTHOCTH
MOJTYYEHHS OIIEHKHU «OTIIMYHO» Ha 3K3aMeHe M0 MaTeMatuke A1t nepBbix — 0.95, mis Bropsix — 0.7, ayist
TpoeunnkoB — (.3. a) KakoBa BeposSITHOCTh TOTO, UTO HayJady B3sIThIA CTYIACHT MOJIYUYHII HA DK3aMEHE
naTepky? 0) CTyIeHT Moyq I ATEPKY Ha dk3aMmeHe. HailTi BeposTHOCTh, 4YTO OH XOPOIIIHUCT.

5. 13 1000 sk3emmuisipoB ogHoTumnHoro toBapa 300 npuHamiexxut nepsoit naptuu, S00 — BTopoi u 200 —
Tpetuil. B nepBoii maptuu 6%, Bo BTOpoit 5%, B TpeTheit 4% OpakoBanHoro ToBapa. 1) Onpenenuts
BEpPOSITHOCTH TOTO, YTO HayJady BEIOpaHHBIN K3eMIUISIp OpakoBaHHBIN. 2) Haynady BEIOpaHHBINA IK3EMILISAP
OKa3aJjcsl CTaHJapTHBIM, HAUTH BEPOSITHOCT TOTO, YTO OH MPUHAIEKHUT TPEThEeH MapTHH.

6. B ToproBoe npeanpusiTue nMocTynaT OAHOTUIIHBIE U3eHs ¢ Tpex ¢pupM-mpousBoauteneit: 30% c
nepBoit, 50% co Bropoii, 20% c Tpetbe. Cpenu uznenuit nepoit pupmel 80% MepBOCOPTHBIX, BTOPOM —
90%, Tpetbsa dupma uzrorapnusaet 70% nepBocopTHbIX u3nenuil. 1) Kymneno ogno nznenue. Haittu
BEPOSATHOCTH TOTO, YTO OHO MepBocopTHoe. 2) KyrienHoe u3zaenue oka3anoch He EPBOCOPTHBIM, HATH
BEPOSITHOCTH TOTO, YTO OHO U3TOTOBJICHO TpeThel (pupMoii.

7. Ha 1ByX cTaHKax MpOM3BOIATCS OJMHAKOBBIE JeTanu. BepoaTHOCTh TOro, YTO AeTalb CTaHAApPTHASL, IS
nepBoro cranka 0.8, myis Broporo — 0.9. [Ipon3BoAMTEIBHOCTH BTOPOTO CTAaHKA BTPOE OOJIBIIE, YeM
niepBoro. 1) HaliTu BepoATHOCTH TOTO, UTO B3ATas HayJady JA€Tallb CTaHAapTHA. 2) B3stas Haymady neraib
oKa3zanach OpakoBaHHOMW, HAMTH BEPOATHOCTH TOTO, YTO OHA CZEJIaHa Ha IEPBOM CTaHKE.

8. B xommnproTepHoMm kiacce mHCTUTYTa 7 IBM THna Pentium 1 5 KOMIIBIOTEPOB APYTUX MOAU(DUKAIIHIA.
BepositHocTh 005 B paboTe B TeueHue yueOHoro 3aHaTus s Pentium paBna 0.9, mis npyrux
kommbioTepoB — 0.7. CTyneHT Ha 3aHATHH padoTae 3a MPOU3BOILHO KOMITbIOTEpOM. 1) HaliT BepoSTHOCTH
TOTO, YTO B TEUCHHUH 3aHITHSI €T0 KOMIIBIOTEP HE «3aBUCHET». 2) Ha 3aHsATHN KOMIbIOTEp Aall cOOl B
paboTe, HalTH BEPOSITHOCTH TOTO, UTO CTYZIEHT paboTan Ha Pentium.

9. BeposTHOCTh TOXKIJIMBOM MOTO/IBI B MPEICTOSINNA BBIXOJHOM NeHb paBHa (.7. BeposTHOCTH yaauHOM
peIOanKu B 1O 1IMBYI0 Ttorony paBHa 0.8, a B sicayto — 0.4. 1) Haiitu BeposTHOCTB TOTO, 4TO B
MIPEACTOSIIINI BBIXOHOM phiOasika OyneT ymadnou. 2) Peibanka okazanack yaadHO#M, HAUTH BEPOSTHOCTh
TOTO, YTO BBIXOJHOH J1€Hb ObLIT SICHBIM.

10. 3asBKM paboTomareseii Ha CICIUATNCTOB MH)KEHEPHBIX, SKOHOMUYECKHUX U IOPUINICCKUX HAIIPaBICHUI
MOCTYNAlOT Ha OMPXKY B OTHOIICHUH 6:3:1. BEpoATHOCTH TOTO, UTO MPETEHICHT HAa BAKAHCHIO MH)XEHEPa
YIOBJIETBOPUT TpeboBaHMsIM paboToaarens paBHa (.8, Ha BakaHCHIO SKOHOMUCTA — (0.8, Ha BaKaHCHIO
topucta - 0.5. Haiitu BepossiTHOCTB TOTO, uTO: 1) Cily4aitHO BRIOpaHHBIM HAa OUP)KE MPETEHAEHT YCTPOUTCS
0 CBOEH CTEIMaTbHOCTH. 2) YCTPOUBIIEHCS HA PabOTy CIEMAINCT — SKOHOMHCT.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
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TEKYIUI KOHTpOsb — 50 6amioB

2 ceMecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:
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Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHUI y4eOHOH |TEKyLIero | KOJ-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. Bricmras Omnpoc 5 VYeTHBIE OMpoc MOMKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
anrebpa (poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUPOBaHHBIH. (OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:
- IPaBWJIBHOCTH OTBETA 110 COAEPIKAHUIO;
- IOJTHOTA W TITyOMHA OTBETA;
- CO3HATEIBHOCTh OTBETA;
- JIOTHKA U3JI0KEHUS MaTepHana;
- palMOHANBHOCTH HCIIOJB30BaHHBIX MIPUEMOB U CIIOCOOOB peIICHUs
MOCTaBJICHHON y4eOHOH 3a/1auu;
- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCIHONb30BaHMS HATJISIHBIX
nocobuit u
TEXHUUYECKHUX CPENCTB IIPHU OTBETE;
- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTepuana;
-  palMOHANBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOIO Ha
3aJlaHueE.
4-5 ©annoB - CTYISHT YyMEeT NPUMEHATh MOJIYYCHHYIO MpH
MOATOTOBKE K MPAKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJIBIIMHCTBO BOMPOCOB, BECTH JAWUCKYCCHIO C HCIIOJIB30BaHUEM
npodeCcCHOHaTBLHON TEPMUHOIOTHH.
1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCs IIpU OTBETE Ha
BOMPOCHI,
HE yMmeeT COpPMYIMPOBATh CBOIO TOUKY 3pEHHS Ha OOCYXAaeMyIO
npobiemy
Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTH,
HE MOXET OTBEYATh Ha
BOIPOCH], 3aYUTHIBAET OTBET IO HANEYaTaHHOMY TEKCTy — OTBET
0aJjulaMH He OLICHHUBAETCH.
Tectupos 10 Tect coctout u3 10 Bonmpocos.
aHue 10 GannoB — cTyaeHT npaBuibHO oTBeuyaet Ha 80-100% Bompocos B

TecTe

8 0aJIoB- CTYACHT NPaBUIBHO
otBeuaeT Ha 65-80% BOmpoCoOB B TeCTe.
6 0ayIOB- CTYACHT NPaBUIBLHO
otBeuaeT Ha 50-65% BompocoB B TecTe.
4 Ganna- CTyIEHT MPaBUIBHO

otBeuaeT Ha 30-50% BompocoB B TecTe.
Menee 30% mpaBHIIBHBIX OTBETOB
0aJuIoB HE aeT
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Huddepenunan
BHOE
UCUYHCIICHHE

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
nocobuit u

TEXHUUYECKHUX CPECTB IIPHU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

- PalMOHANBHOCTh HCIOJNB30BAHHUA BpPEMEHH, OTBEJEHHOTO Ha
3aJlaHueE.

4-5 ©OannoB - CTYISHT YyMEeT NPUMEHATh MOJIYYCHHYIO MpH
MOATOTOBKE K NMPAKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJIBIIMHCTBO BOINPOCOB, BECTH JAUCKYCCHIO C HCIIOJIB30BaHUEM
npodeCcCHOHATBLHON TEPMUHOIOTHH.

1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BOMPOCHI,

HE yMmeeT COpPMYIMPOBATH CBOIO TOUKY 3pEHHS Ha OOCYXAaeMyIO
npobiemy

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBEYATh Ha

BOIPOCHI, 3aYUTHIBAET OTBET IO HANEYaTaHHOMY TEKCTy — OTBET
0aJjulaMH He OLICHHUBAETCA.

Kontpons
Has
pabora

KonTponrsHast paboTa BBIIONTHAETCS

10 TEMAaTHKE MPAKTHUYECKUX 3aHATHUMH.

8 6amnoB — cTyneHT npaBuiIbHO BeimonHsAeT 80-100% 3ananuii

6 0ayIoB- CTYACHT NPaBUIBLHO

BBITIONHSET 65-80% 3ananuii

4 Ganna- CTyIEHT MPaBUIBHO

BeINONHSAET 50-65% 3ananuii

2 Gayta- CTyIEHT MPaBUIBHO

BeInonHsAeT 30-50% 3ananuii Menee 30% npaBUIBHO BBINOJIHEHHBIX
3agaHnii 0aIoB He JaeT

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 12 BOmpocoB.

10 GannoB — cTyaeHT npaBuibHO oTBeuyaet Ha 80-100% Bompocos B
TecTe

8 0aJIoB- CTYACHT NPaBUIBHO
otBeuaeT Ha 65-80% BOmpoCoOB B TeCTe.
6 0ayIOB- CTYACHT NPaBUIBLHO
otBeuaeT Ha 50-65% BompocoB B TecTe.
4 Ganna- CTyIEHT MPAaBUIBHO

otBeuaeT Ha 30-50% BompocoB B TecTe.
Menee 30% mpaBHIIBHBIX OTBETOB
0aJuIoB HE 1aeT
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WuTerpansHOE
UCUHCIIEHHE

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(poHTaNbHBIN, WHAWBUAYaAIbHBIA, KOMOMHUpPOBaHHBIH. OCHOBHBIE
Ka4yecTBa yCTHOTO OTBETA MOJJIEXKAILETO OLEHKE:

- IPaBWJIBHOCTH OTBETA 110 COAEP)KAHUIO;

- IOJTHOTA W TITyOMHA OTBETA;

- CO3HATEIBHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuana;

- palMOHANBHOCThH HCIIOJB30BaHHBIX MIPUEMOB U CIOCOOOB peIICHUS
MOCTaBJICHHON y4eOHOH 3a/1auu;

- CBOEBPEMEHHOCTh M 3(PPEKTHBHOCTb HCHONb30BaHMS HATJISIHBIX
nocobuit u

TEXHUUYECKHUX CPECTB IIPHU OTBETE;

- HCIIOJIb30BaHME JTOTIOJIHUTEIBHOTO MaTeprana;

-  PalMOHAIBHOCTh HCIONB30BaHUS BpPEMEHH,
3aJlaHueE.

4-5 ©OannoB - CTYISHT YyMEeT NPUMEHATh MOJIYYCHHYIO MpH
MOATOTOBKE K NMPAKTUYECKOMY 3aHSATHIO WH(POPMAIUIO, OTBEYaTh Ha
OOJIBIIMHCTBO BOINPOCOB, BECTH JAUCKYCCHIO C HCIIOJIB30BaHUEM
npodeCcCHOHATBLHON TEPMUHOIOTHH.

1-3 Gamna — CTYOEHT BiaJeeT TEOPETUYECKHM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyiHsAETCS IIpU OTBETE Ha
BOMPOCHI,

HE yMmeeT COpPMYIMPOBATH CBOIO TOUKY 3pEHHS Ha OOCYXAaeMyIO
npobiemy

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBEYATh Ha

BOIPOCHI, 3aYUTHIBAET OTBET IO HANEYaTaHHOMY TEKCTy — OTBET
0aJjulaMH He OLICHHUBAETCA.

OTBCACHHOI'O Ha

Kontpons
Has
pabora

10

KonTtponbHas paboTa BBITOTHAETCS

10 TeMaTHUKE MPAKTUYCCKUX 3aHITHIH.

10 GannoB — cTyaeHT npaBuiibHO BeimonHseT 80-100% 3ananunit
8 06aJIoB- CTYACHT NPaBUIBHO

BeInONHAET 65-80% 3amanuii

6 Oaia- CTYIEHT MPaBUIIBHO

BeinonHsAeT 50-65% 3amanunii

3-4 Ganna- cTyIEHT IPaBUIBHO

BeinonHsaeT 30-50% 3amanunii

Menee 30% mpaBHIIEHO BBITIOJTHEHHBIX 33JJaHUI 0aJUIOB HE JAaeT

Tectupos
aHue

Tect coctout u3 10 Bompocos.

7 6amnoB — cTyneHT mpaBuwibHO orBevaeT Ha 80-100% BompocoB B
TecTe

5-6 0ayIoB- CTYACHT NPaBUILHO
otBeuaeT Ha 65-80% BOmpoCoOB B TeCTe.
4-5 GaJIOB- CTYIEHT MPaBUIBHO
otBeuaeT Ha 50-65% BompocoB B TecTe.
2-4 Gayna- CTyACHT MIPaBHILHO
otBeuaeT Ha 30-50% BompocoB B TecTe.
Menee 30% mpaBHIIBHBIX OTBETOB
0aJuIoB HE 1aeT

Teopus
BEPOSITHOCTEH

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

Tect coctout u3 10 Bompocos.

10 GannoB — cTyaeHT npaBuibHO oTBeuyaet Ha 80-100% Bompocos B
TecTe

8 0aJIoB- CTYACHT NPaBUIBHO
otBeuaeT Ha 65-80% BOmpoCoOB B TeCTe.
6 0ayIOB- CTYACHT NPaBUIBLHO
otBeuaeT Ha 50-65% BompocoB B TecTe.
4 Ganna- CTyIEHT MPAaBUIBHO

otBeuaeT Ha 30-50% BompocoB B TecTe.
Menee 30% mpaBHIIBHBIX OTBETOB
0aJuIoB HE 1aeT
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5. [IpemuansHbie OaIITBI

20

JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:

- TOJTHOCTHIO MOATOTOBJICHHAS K MyOIHMKAllUM CTaThsi 110 TEMaTukKe B
paMkax nucuuiuinHel — 10 6asos;

- Y4acTHe ¢ JOKJIaJI0M BO BCEPOCCUHCKON KOH(PEPEHLINHU IO TeMaTHKE
n3ydaeMou qucuIiuiuHb! — 10 6amios

6. OTBeT Ha DK3aMeHe

30

10-17 6amioB — CTyIEHT PacKpbLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OLICHKY «YyIOBJIECTBOPUTEIHHO
18-24 6amioB — CTYIEHT PacKpBLI
OCHOBHBIE BOTIPOCHI H 3aJjaHusl Ouiera
Ha OIICHKY «XOPOLIOY,

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

7. Hroro 3a cemectp

100

HtoroBas omeHka 1o »dk3aMmeHy BeicTaBiseTcs B 100-0aynibHON 1mikame W B TPaTUIMOHHOMN

YeThIpexOasIbHONW  IIIKaJe.

[TepeBon

100-6annbHOM  pEeHTHUHTOBOWM OICHKHM 1O JUCIHIUIAHE B

TPaIUIIMOHHYIO YETHIPEX0aTbHYIO OCYIIECTBISIETCS CIEAYIOIIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GanyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiu1oB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora

Tema 2. JluddepennmanbHoe HCUUCTCHHE



Tewma 2. Tud ¢ epeHIHaIbHO € HCUHCISHHE.

1 .BEIMHCIHTE Ipeaen () yHKITHH:
: x° =9
lim—;
=3 x° —8x+15
2 .BEIMHCTIHTE NIpeaet §yHKITHH:
. X+5
lim
x—=2 3x —6 .
3 .BEIMHCIHTE Npeaen §yHKITHH:
= SILE LN
lim——
x=0sinl12x
4.HaHTH IpOH3BOAHYIO () VHKITHH
y=sin®(4x* —2)
5.HafiTH IpoH3BOJHYIO TPEThEro MopAaka () VHKITHH
y=3x" +cos5x
6.MccnenoBaTh PYHKITHIO Ha 3KCTPEMYM
File)= x4 3g D
7.MccnemopaTh (YHKITHIO Ha BRITYKIOCTh H HAHTH €€ TOUKH Ieperuda

;|
J.’ ==

X

Tema 3. MHTErpanibHOE UCUUCIICHHE
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Tema 3. I1HTErpaIbHOE HCUHCIIEHHE.

1. BBMHCTIHTE HEOTIPEIENEHHBIH HHTET pal:

a) J. (43:3 —6x? —4x +1)dx

6)_[ (\f’c_+«f¥}i’c EJI @dr

r) _[ ;nirl o) I cos Sxdx
dx
- '[ 3sin” x

3) _[ (9 _2x’ ]4 xidv

2. Pemmuts 3a71a4y:

VpaBHeHHE CKOPOCTH IBHAKYINEHCA TOYKH HMeeT BHIO V = 2t — 3. HaliTH ypaBHEHHE JBHKCHHA
TOYKH, €CITH K MOMEHTY Haualla OTCUeTa OHa MPOoIIa IMyTh 6 M.

3
j[sz - X+ 4)dx
3 .BBpIMHCIINTE OINpENSIEHHBIH HHTErpal: a) °
4 BBIYHCIHTE, NPEIBAPHTEILHO CIEIaB PHCYHOK, ILTOINAAb (PUIypPEL, OrpaHHYE€HHOH THHHAMH:

y=-x*+1, y=0, x=-1, x=1

Tema 1. Beicias anre6pa

TumoBsie 3alaHuA IJid ormpoca

(e BN e N Y N O

9

10. JlaiiTe onpenenaeHre CUCTEMBI TMHEUHBIX YPaBHEHUH.

11. Kakas cucrema siBisiercst coBmectHoi? HecoBMecTHON?

12. Yto Ha3bIBaETCS PEIICHUEM CUCTEMBI IMHEUHBIX YpaBHEHUN?

13. Kakue neiicTBUs HaJl ypaBHEHUSIMU CUCTEMBI JIMHEWHBIX YPABHEHHI MOKHO MPOU3BOINUTH?
14. Ykaxwure ciocoObl pelIeHNs CUCTEM JINHEHHBIX YpaBHEHUH.

15. HazoBute u 3anummrte Gopmyiasl Kpamepa. 11t Kakux CUCTEM OHH MPUMEHSIFOTCS?

16. Oransl MmeTona ["aycca pemienus JIMHENHBIX cUcTeM. I KaKMX CUCTEM IIPUMEHSETCS?

17. Pemienue cucteM MaTpUYHbIM METOAOM. {7151 KaKUX CUCTEM MPUMEHSIETCA?

. [laiiTe onpeneneHrne MaTpuilbl.
. [lepeunicnure BUIbI MaTPHUIL.

. Kakue neiicTBus HaJ MaTpullaMu MOKHO MPOU3BO/IUTD.
. HazoBure cBOMCTBA N€MCTBUI HaJ MAaTPULAMH.

. [laiiTe onpeneneHre onpeaeanuTesns MaTpULIbL.
. Ilepednciure CBOMCTBA OIPEACIUTEIICH.

. YKaxuTe crocoObl BHIYUCIECHUS ONPEAETUTENSI TPETHETO MOPSIKA.
. [laiiTe onpenenenne oOpaTHON MaTPHUIIBL.

. [IpaBuso HaxoXxaeHUs 0OpaTHOM MaTPHIIBI.

Tewma 2. JluddepennmansHoe UCUUCTICHNE

j(3x+1]4dx
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TumoBsie 3aaHus U1 OIpoca

0 I N W bW

. Onpenenenue npenena GyHKIUN B TOUKE
. Teopemsl o nipenenax. HeonpeneneHHoCTH.
. Onpenenenne HeNPEepbIBHOHN (PyHKIMH.

. IlpousBoaHas pyHKIUH.

. IlpaBuna quddepeHurpoBanms.
9.

[TpounsBoaHast CIOXHON (DYHKITHH.

10. IIpon3BoHbIE BBICIINX MOPSAKOB.

. [lonsitne pynkumu. CriocoObI 3a1aHus1, 001aCTh ONPEACIICHHUS.

. «ApudMeTnyecKme) CBOWCTBA HEPEPHIBHBIX (DYyHKITUM.

. ['eomerprueckuit u GU3HMUECKUN CMBICI POU3BOIHOM.

11. TlpumeHeHME TPOU3BOTHOM JIJIs1 UCCIICNOBAHUS (PYHKITHIA.

12. UccnenoBanme GpyHKIMKA HA MOHOTOHHOCTB C IMTOMOIIBIO IPOU3BOAHOIA.

13. UccnenoBanne PyHKIIMU HA SKCTPEMYM C TTIOMOIIBIO IIPOU3BOIHOM.

14. UccnenoBanue (hyHKIMU Ha BBITYKIOCTh BBEPX, BHU3, HAXOXKJCHUE TOUEK Nepernda ¢ MmOMOIIbIO
IIPOU3BOIHOM.

Tewma 3. IHTErpanbHOE NCYUCTICHUE

TumoBsie 3aaHus IUId OIpoca

1
2
3
4
5
6.
7
8
9
1

1. ITocTaBbTE B COOTBETCTBUE TEPMHUH U ONPEICICHHUE.

. [TonsiTne mepBOOOpa3HON (QYHKITUH.
. [loHsATHE HEONPEIETICHHOTO UHTErpaa.
. OCHOBHBIE CBOMCTBA HEONPEAECICHHOTO UHTETpaa.

. 3aMeHa IEpEMEHHOM B HEOIIPEIETIEHHOM MHTErpalle.
. IuTerpupoBaHue 1o 4actsiM B HEOIPEIeJICHHOM HHTETpalle.

OnpeneneHHblil UHTErpail U €ro reOMETPUIECKUI CMBICII.

. OCHOBHBIE CBOMCTBA OMPEICIICHHOTO HHTErpaa.

. ®opmyna Hetorona-JleiOuuma.

. MeTonbl BBIYMCIIEHUS OTIPEIeTICHHBIX MHTErPaJioB
0. [IpunoxeHus: onpeaeIeHHOTr0 UHTETpaa.

TecrupoBanue

Tema 1. Beicmias anre6pa

1. cHcTeMa COBMECTHA

A. HMeeT oJ1HO H Golee pelmeHHH

2. CHCTeMa HeCOBMEeCTHA

B. He HMeeT pemeHHH

3.. CHCTEMaA HeOIIpeJelICHHAA

B. HMeeT MHOMKECTBO pEDIEI{ElI‘:I

2.

IlocTaBbTE B COOTBETCTBUE.

1.yMHOZKEHHE MATPHII CYIIECTBYET

A. ecIH YHCIO CTONOLOB MNepBOH MAaTpHIILI
PABHO YHCTY CTPOK BTOpOi

2.ompeneTHTeNns CYIIecTBYeT

B. TOIBKO Y KBAIPATHOH MATPHITEL

3.CIIOKHTE MOKHO MAaTPHITBI

B. 0IHHAKOBOTO TIOPAIKA

3. CymMa 3JIeMEHTOB, PACIIONIOKEHHBIX HA TJIABHOM TMAroHajyd MaTPHULIbI




2
0
-2
, paBHa
4. BeIYMCIUTD ONPENETUTEIND
1 1 1
2 4 8
3 9 27
5. OnpenenuTtens MaTPUIbI
2
4 =
6

paBeH HYJIIO IIPH 0L PABHOM
6. Y KaKoi MaTpHIlbl HE CYIIECTBYET OOpaTHOM
a) y KOTOPOH ONpPEAEIUTENb PaBEH HYJIIO

0) y KOTOpO# €CTh HyJIeBask CTPOKa

B) y JIt000OH

T') HET BEPHOTO OTBETA

7. CoBMecTHas CUCTEMa JIMHEWHBIX YpaBHEHUN

-3 1
-4 -5
4 3
41—
20 —3

a) 9TO CUCTeMa JIMTHEWHBIX YPAaBHEHHM, KOTOpasi UMEET OJTHO M 0oJiee perieHui

0) 3TO cucTeMa JIMHEHHBIX ypaBHEHUH, KOTOpasi IMeeT OECKOHEUHOE MHOKECTBO PEILICHHH

B) 9TO 3HAYEHHSI HEM3BECTHBIX
I') pelIeHHeM KOTOpoil OyayT Hylu
8. Marpuia

24" (A" - tpancriornpopanHas

[0 OTHOIIeHH!O K A MaTpHma). rae
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A=10 1 —1]|.Hmeer BHA

1 4 0 7
d= HB= .ToMmarpuna C =44 — B pasna
12 # 3 2

10. Anrebpandeckoe TONOTHEHHE YIEMEHTa

g —Z 9
d,, MaTpHIEI A=13 4 — 1 | eveer Bun
| S, 1
1 0
a) 4,, =—
) 4 3 -1
1 0
g ot =
) 4 :
1 -2
B) A, =—
) 4 0 3

Tewma 2. JluddepennmansHoe UCUUCTICHNE



1. Kakyro HeollpeeeHHOCTE HYKHO PacKpBITh IIPH BEITHCICHHAH Tpeena QyHKIHH

? 1 2
llIle_m (; B l—cosx)
a) g
6)0—0

B) co — oo

a
l")a

2 _6x+8
~— —— [BeH
16

2. IIpenen pyHKuMH lim, _, xxz_
a)0
0) 1

1
B} ;
T) 4
3. Kakue paBeHCTBa BEPHEI?
) (f-9)'=f—-g
6) f-9)=f9-fg

n _rare

9 {5) -

gz
rife - IY =t P, thpe = donst

x+2
4. Ilpou3BoaHas QYHKIHH y = 2o AMeCT BHIL:

7
a) — (3x—1)2
5

0) (3x—1)2

B) — -
(3x—1)2
1

1") 3x—1

5. Ecmu y = cos®x, TO Y HMeEET BH]

a) Scos*xsinx
0) S5cos*x

B) S5sin*x

r) —5cos*xsinx
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6. UeMy paBHa IIPOH3BOIHAS QYHKIHH y = e —S¥
a) —cosx

ﬁ} e—sinx

B} e—COSI

) —cosx- e SIn¥

7. Kakoe U3 epeuHCIIEHHBIX YPABHEHHI ABMACTCA YPABHEHHEM KacaTelIbHOH K KPHBOH
y. = f(x) B Touke c aOCOHCCOH x = a

a)y=f(a)(x ~a) = f(a)

6)y.=f (a)(x ~ a) + f(a)

B)y = =f/(a)(x = a) + f(a)

Ny=——&-a)+f(a

8. YrmoBoii K03(pQHIIHEHT KacaTeIbHOI, IPOBEACHHOH K TpaQHKy PYHKIHH y =
sin 2x + 5x B Touke x = (. paBeH

a) 7

6) 6

B) 5

r) 0

9. IlocTaBBTE B COOTBETCTBHE.

1 QpyHKIHA YORIBAET A nepBasg IPOH3BOJHAA OTPHIATEIbHA

2 (yHKIIHA BO3pacTacT b nepBad IpOH3BOIHAA II0JI0KHTEIBHA

3 3HAUYE€HHE MPOU3BOIHOH PAaBHO HYIIIO B TOYKH I0I03PHTEIBHEIE Ha
SKCTPEMYM

10. OyukmEL y = x3 — 12x

a) BO3pacTaer Ha (—oo; —2) U HA (2; +0)
6) Bo3pacTacT Ha (—2; 2)

B) BO3PacTacT Ha BCel ocH

I') HUTJ€ HE BO3PACTacT

3 2
11. IIycTh x; H x, - TOUKH 3KCTpEMyMa QYHKIHH y =2x" —9x" —4x+5. Tora
X, + X, PaBHO

12. Jlna muddeperiupyeMoii GyHKIHHA y = f(x) W3 IPUBEJIEHHBIX YCIOBHH BEIGPATH
JIOCTAaTOUYHOE YCIOBHE BBITYKJIOCTH BBEPX:

a) f"(x) >0
6) f(x) < 0
B) f'(x) > 0
1) f(x) > 0

Tema 3. MHTErpaibHOE UCUUCIICHHE



1. Onepanust HaX0XIEHUS IepBOOOPa3HON HA3BIBACTCS
2. Yemy paBeH HEONpPEACICHHBIN nHTErpai ot 1?7

a) C.,C - const
6) x+C, C—const
B) 1
) x
3. Yrto Ha3bIBAaETCS UHTETPUPOBAHUEM?
a) oreparys Hax0XKICHUs MHTerpaa
0) mpeoOpa3zoBaHUE BHIPAKEHUS C HHTETpaJlaMU
B) OIleparys HaXOXKACHHS IIPOM3BOIHOM

T') Ipeaes OTHOIIEHUS NPHUpaIIeHus PyHKIMH K MIPUPAILICHHUIO €€ apryMeHTa
4. BeluucauTe UHTETpaL:

I.tifh

5. Beruucnure uHTErpa:

J.i/?dﬁ:

6. Beruucnure uaTerpai:
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1
a) x3+C

5}%.1:3 x+C

-
i

X
B) ——+iC
) 2

r) —

1
-+
2x°

7. B HeomnpeneaeHHOM UHTerpase

v

BBEJIeHA HOBas mepeMeHHas t=5x+3. Torna uHTerpas npuMeT BUI:

5}]%

B) *'-J'%

8. Kakue u3 uHTEerpasioB HaXOIATCS METOAOM 3aMEHbBI IEPEMEHHOM ?
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a) [cos2xdx

6) [x*dx

x
dx

Y249
r) J.cns.'s:d\:

9. Beruucnure uHTErpa
. 3
. Idh: dx
1

a) 18
6)6
B) 15

1
T')3—
) 4

10. HecoOCTBEHHBIMU SIBIISIOTCS CJICTYIOITNE HHTETPATIBI

a) fﬂg —

Vvi-x
+
0) fﬂ “ e *sinxdx

B) fllvaJ: —< Rl
2

2 x+2
l") fl E dx

Tema 4. Teopust BepoITHOCTEN

1. UrpanbHas kKocTh OpocaeTcst oauH pa3. Torjaa BEpOATHOCTh TOTO, YTO Ha BEpXHEH TPaHU BBITIAJIET YETHOE
YHCII0, paBHA
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2. Ha kHIWKHOM MOJIKe 5 KHUT 10 anredpe, 6 — o MaTeMaTHuecKoMy aHanu3y, 3 — o reomerpud, 10 — mo
uctopuu. Torna uncio cnoco0oB BEIOOpA OHOM KHUTH [0 MAaTEMAaTHKE PaBHO

a) 90

0) 14

B) 11

3. Ha BepuiuHy ropsl BeAET 7 nopor. Eciau noabéM U CiyCK OCYIIECTBISAETCS pa3IuyHbIMU My TAMH, TO
YHCIIO CTIOCOOOB MOAHATHCS HA TOPY U CITyCTUTHCS C HEE paBHO

a) 13

0) 42

B) 49

r) 14

4. Yucio crmoco00B pa3IoKEHUSI CEMH PA3IMIHBIX THCEM 0 CEMH Pa3IMYHBIM KOHBEPTaM, €CIIH B KaXKIbIH
KOHBEPT KJIaJIETCSI TOIBKO OTHO MUCHMO, PAaBHO

a) 49

0) 5040

B) 823543

r) 14

5. YucIio mecTU3HaYHbIX YHCell, KOTOPhIe MOXKHO 3alcaTh ¢ ucroib3oBanueM mudp 1, 2, 3,4, 5, 6 6e3 ux
MTOBTOPEHUS, PaBHO

a) 720
6) 36
B) 46656

6. Ha crone Haxomarcs 5 kpacHbIX kupnudeid, 10 — Oenbix 1 15 001uioBouHbIX kKopuuHeBbIX. Hayran Oepyt
1 kuprnnu. KakoBa BepOsSTHOCTB, YTO HAayraJ[ BHIOPAaHHBIN KUPIUY OKaXeTcsi OesIbIM

7. Cpenu 300 neraneil, U3rOTOBIEHHBIX Ha aBTOMATUYECKOM JIMHUH, 0Ka3aJ10Ch 15 HeCTaHJapTHBIX.
Haiinure BepOSITHOCTH MOSBICHUS HECTAaHAAPTHBIX JETaJeH.

8. PazMernieHusiMu Ha3bIBAIOT KOMOMHAIIMH, COCTABIIEHHBIC U3 N PA3IUYHBIX AJIEMEHTOB 110 M AJIEMEHTOB,
KOTOPBIE OTINYAIOTCS

a) XOTsI ObI OTHUM DIIEMEHTOM

0) XOTs1 OB OTHUM PJIEMEHTOM WJIU UX MTOPSIIKOM

B) HIOPSAKOM

9. BeposiTHOCTh HEBO3MOKHOTO COOBITUS paBHA

10. Yuco Bcex BO3MOXKHBIX COUETaHUMN U3 5 110 2 paBHO
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4.3 TIpomexxyTouHas aTTecTalus M0 AUCIHUILINHE IPOBOAUTCS B GOopMe IK3aMeHa

Tunosbie Bonpocekl 3k3amena (OIIK-6, YK-1)
TurnoBble BOMPOCHI IK3aMEHa
. Marpuiipl ¥ onepauu HajJl HUMH.
. Onpenenurenu KBapaTHbIX Marpuil. CBOMCTBA ONPEACIUTENCH.
. Obparnas matpuna. DIeMEeHTapHbIe TpeoOpa3oBaHusl.
. Cuctembl TUHEHHBIX anreOpanyeckux ypaBHeHuid. Metox ["aycca.
. @ynkuus. [penen pyHKIuN.
. CroiictBa npenenos. OmHOCTOpOHHUE TIpenesibl. beckoHeuHo Manble U OOJIbIIKE BEJIMYNHEI.
. HenpepbIBHOCTH PyHKITHH.

00 3 N L LN

. [IponsBonnas. [eoMeTpuyeCcKuil CMBICI TPOU3BOTHOM.

\O

. OcHOBHBIE CBOWCTBA IPOM3BOIHOM.

—
)

. [Ipon3BoIHBIC OCHOBHBIX AIEMEHTAPHBIX (YHKITUH.

—
[a—y

. [lepBooOpaznas GyHKIUS 1 HEONPESICHHBIN HHTErpa

—
[\

. CBoliCcTBa HEONPEACICHHOTO UHTErpaa.

—
(98]
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. OCHOBHBIE TTOHATHS TEOPUU BEPOSTHOCTEM.
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. CBolicTBa BEPOSTHOCTH.
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. ®opmyIa MOJTHON BEPOSITHOCTH.
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. Bepograocts runores. ®opmyna baiieca.

Tunosble 3aganusa as 3k3amena (OIIK-6, YK-1)
TI/IHOBBIG 3aaHuA JId OK3aMCEHa
1. BeryuciauTe onpeaenuTenb

=2 1 B
. =31
=1 1 0

2. lanwl matpuisl A, B, C T yucino q. Beranciuts D=AB+qC, ecnun

1 3 —4 2 -7
4 -7 5

=3 7\, B= , C=|-1 35 -6
-6 -7 6

2 2 1 6 7

3. Haiitu nmpon3BoaHy0 QYHKITUH

w5y
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a)4x(x* —=In3)
b) «°

¢) 4x°

4. BeIYMCINTD HEOIIPEIEICHHBIN UHTErpall:

a)j (\f?+ﬁ}!r ﬁ]j @d\:

5. Pemuth ypaBHEHHME:

24, = 4.,

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHXKCHHUSI pE3yJIbTaTa)

COTITHYHOY
(85 - 100 6ammoB)

OIIK-6

AHanmM3UpyeT  OCHOBHBIC  TIOHSATHS  BBICIIEH  MaTEeMaTHKH,
MPOCJICKUBACT MEKIUCIHMIUIMHAPHBIE CBsi3HM. CBOOOAHO BIagEeT
METOJAMHU CTATUCTUYECKOIO aHaIN3a OMOJIOTHYECKUX JaHHBIX.

YK-1

CamocToATenbHO  BBHIOMpAaeT WM  HAXOOUT MaTreMaTH4yecKue
QJITOPUTMBI M METOJIBI JJIsl IPUMEHEHUs] nHpOpMaLuu ¢ pu padorte
¢ naHHbIMU. CaMOCTOATENBHO MOAOUPAET MaTeMaTHYeCKHE METOMbI
U aNrOpUTMBI JJIsl aHanM3a WHGOpPMALUU NMpHU paboTe C JaHHBIMH.
Brnaneer npuemamu nepenaun HHGOPMAIUH, 3HAET MaTEMaTHYECKUE
METO/IbI II0JIy4YEHHUs] TaHHBIX U3 PA3JIMYHBIX NICTOYHHUKOB.

«XOPOIIIO
(70 - 84 6amoB)

OIIK-6

AHanu3upyer  OCHOBHBIE  MOHSTHS ~ BBICHIEH  MaTeMaTHKH,
MPOCIEKUBAECT MEKIUCIUILUIMHAPHBIE cBsA3H. Mcmonb3yer 0azoBbie
METOIbl CTATUCTUYECKOTO aHaJIN3a OMOJIOTUYECKUX TaHHBIX.

YK-1

[To mpemioXKeHHOMY alrOpUTMYy TMPHUMEHSET HWHQPOPMAIUIO IS
COCTaBJICHUS MaTeMaTHYEeCKUX MoeIeH u peLIeHus
MaTeMaTH4ecKux 3aaa4. OCyIecTBISIeT aHaIU3 U Mepeady JaHHBIX,
aJCKBAaTHBIX IIOCTABJICHHOM MaTreMaTHyeckou 3amadun. IHMeet
mpefcTaBiIeHne O paboTe ¢ TOTYYCHHBIMH MaTeMaTHYeCKUMH
JIAaHHBIMU.

«YZIOBJIETBOPUTEIHHON
(50 - 69 6amnoB)

OIIK-6

AHanu3upyer  OCHOBHBIE  MOHSTHS ~ BBICHIEM  MaTEeMaTHKH.
HeyBepenHo onpezenser MeXIUCHUIUIMHAPHBIE CBSA3H.

YK-1

JleMoHCTpUpyeT ©0a30BbIe 3HAHUS KOHKPETHBIX MAaTeMaTHYeCKHX
MeTONoB it 00paboTku wmHpopmaruu. Mmeer 06a3oBbie yMeHUS
aHanmm3a WHGOpMAIMK TI0 TMPEUIOKEHHOMY alroputMmy. Kmeer
(dbparMeHTapHbIe TPEICTABICHUS O TIOTYYCHHH MAaTeMaTHYECKHX
TaHHBIX W3 Pa3IMYHBIX HCTOYHUKOB

OIIK-6

Nmeer cnabplii ypoBEeHb 3HaHWHM MO aucnuruinHe. He wmoxker
aHAJM3UPOBATh OCHOBHBIC MIOHATHSI BBICIICH MareMaTtuku. He moxker
BBIJICINTh MEXKIUCIUIUIMHAPHBIE CBs3M. HeyBepeHHO W JIOTHMYECKH
HETIOCJIeI0BATEIBbHO U3JIaraeT MaTepHall.
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«HCYALUBJICTIBOUPN1ICIbHOU»?

YK-1
(MCHCC 50 6aJ'IJ'IOB) He 3HaeTr oOCHOBHBICE MaTreMaTHUECKHE TMOHSATHSA. VICIBITHIBAET

3aTpyAHEHUS B TpuUMEHeHMH wuHpopmammu K  oOpaboTke
MaTeMaTH4ecKuX JaHHbIX. He KoppekTHO npuMmeHseT O0a30Bble
MeTonbl 00paboTkM W aHanmu3a HH(oOpMaIMM, 3aTpPyAHSIONINE
peleHre MaTeMaTuYecKuX 3a1a4 B MpoeCcCHOHANBHOM cdepe.

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHM IO TMCHUIIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIlUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO ouepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM padoueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObeMm, a
TaKKe MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTeNbHON pabOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauuecKkoe U HH(popMaIimoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruaabHO-TEXHUIECKOe
obecriedeHre TUCIUILIMHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conepkaHWe IUCIMIUIMHBD) YKa3bIBAIOTCS BCE pasfelibl M TEMbl H3y4aeMoil
JTMCLMUIUIMHBIL, @ TAK)KE BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEpATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyeHue,
npodeccruoHabHble 0a3bl JaHHBIX U HH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JIUTEPATYPBL;

- IIPY CAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO 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 JONOJIHUTENBHOM JHMTEPATYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmelieHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KoHCeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
MPe3eHTAlUi JIEKIUH WM B OTACNIBHOW TeTpaau mo mpeamery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKaTh HE OTHOCALIYIOCS K TeMe HH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTAaBICHHBIH B TEME BOIPOC, MMETh CCHUIKY Ha HCTOYHHK HWH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA W3AAHUS HCIOJNb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBbITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIAECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHA B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);



- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000I1eHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMy 10 OATOTOBKE K OTACIBHBIM 3a/IaHUSIM TEKYILETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist co CTyJEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LEJbl0 Oojiee O0OCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI  T.1.

YCTHBIA OMpOC MOXET TMPUMEHATHCS B pasaudHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0’KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTABICHHON yueOHOil 3a1aun;

- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MMOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepUaa;

- PallMOHAJILHOCTb HUCIIOJIBb30BaHUS BPEMEHH, OTBEJCHHOIO HA 3a/IaHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBUTKH
Ha PECypChl. COOTBETCTBHUE CONEP)KAHHS M JIUTEPATYphl), MPAKTHYECKasT HANPaBIECHHOCTh, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHEC TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OGOPMIICHHS, ACTETHKA, HCIIOIIb30BaHHE
BO3MO)XHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, pacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, J0Ka3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToAUYecKOe U HHPOPMALIMOHHOE 00ecrieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. boromonoB H. B., Camoiinenko II. 1. Maremaruka : Y4eOHUK 1J1s1 BY30B. - TIE€p. U JOM; S5-€ W3.. -
Mocksa: HOpaiit, 2020. - 401 c. - Tekcr : anmekrponnbsii // OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/449938

2. XamugymmuH, P. S, I'ymusan, b. III. Maremaruka. ba3oBblii kypc : y4eOHHK. - Bech cpok oxpaHbl
aBTOpcKoro npasa; Maremaruka. bazoBeiil kypce. - MockBa: YHuBepcurer «Cuneprusi», 2019. - 720 c. -
Texct : anextponsnsiii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/101347.html

3. Kpemep H. III. Teopust BepoSITHOCTEH 1 MaTeMaTH4YeCKasi CTATUCTUKA : Y UYeOHUK U MTPAKTUKYM ISl BY30B.
- Iep. 101, 5-¢ u3M.. - Mocksa: FOpaiit, 2021. - 538 c. - Teker : anexrponnsiit // DBC « OPANT» [caiit]. -
URL: https://urait.ru/bcode/475438
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6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. I'ucun B. b., Kpemep H. III. Maremaruka. [Ipaktukym : YueOHOe mocobue aiist By30B. - MockBsa: FOpaiir,
2021. - 204 c. - Tekct : anexrponHbIit // DBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/469566

2. IlonoB A. M., CorauxoB B. H. Teopusi BeposTHOCTEH M MareMaTH4ecKas CTaTUCTHKA : YUEOHHK M
MPAaKTUKYM JUIS BY30B. - UCIIP. U JI01T; 2-¢ u31.. - Mocksa: FOpaiit, 2021. - 434 c. - Tekct : 31eKTpOHHBIH //
OBC «FOPAUT» [caiit]. - URL: https://urait.ru/bcode/468510

3. I'mypman B. E. Teopust BepoITHOCTEH 1 MaTeMaTH4yecKasi CTAaTUCTHKA : Y YeOHHK TSI BY30B. - 12-€ u3I.. -
Mocksa: HOpaiit, 2021. - 479 c. - Tekcr : anekrponnbii / OBC «MOPAUT» [caiir]. - URL:
https://urait.ru/bcode/468331

6.3 I1Hble UICTOUYHUKH:

1. Karanor o6pa3oBaresbHBIX pecypcoB ceTu HTepHeT - www.catalog.iot.ru
2. CnoBapu W SHIIUKIIONIEANH OH-JTaiH - http://dic.academic.ru

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

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHabHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CUCTEMbI

I[JIH MMPOBCACHUA 3aHATHN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHG‘-IGHI/ICZ y‘-Ie6HI>Ie AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKOIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IIPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMEICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHust 111 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JIoCTymna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEILHYIO CPENy YHUBEPCUTETA.

Jlnist mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00eCIeunBaroIIre TEMATHIECKUE WILTIOCTpAuU (TIPOEKTOp, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00eCTIeueHHE:
LibreOffice

Microsoft Windows 10

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
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