[lOKYMEHT NOANMCaH NpOCTO# 3NeKTPOHHOM NOANMUCHI0

MHbopmauus o Bragenbue:

®NO: Pykosny Anekcangp Bnagummposuy

[lomxHocTb: [InpekTop

[ata nognucanms: 30.05.2025 14:33:21 MHUHHCTEPCTBO Opas0
YHMKaNbHbINA HpOrpaMMHblﬁtﬂy%prHoe rocyiapcTBEHHOE aBTOHOMHOC

f45eb7c44954caac05ea7 d4f32ep e Peb ROCEbibHA0PE AR bH

ws # Hayku Pocciickoil dezepauiy i
6pazoBaTebHOE YUPEXKICHHE BHICIIEr0 00pasOBaHHs
ﬁpYHHBEPCHTET MMEHU M.K. AMMOCOBA»
) ®FAOY BO «CBOY» BT. HeproHrpH

Kadeapa MaremaTnky 1 uH(pOPMATHKA

®OH/I OLIEHOYHBIX CPEJICTB

B1.B.J1B.09.02 &Iawua'rmecxoe monesmposanue MathLab

JU1s IPOTPaMMBl HakanaBpHaTa
[10 HAITPaB/IEHHMIO MOATOTOBKH 01.03.02 «IIpuknagHas MaTEMaTHKa K uH(opMaTHKA» e
HanpasineHHOCTb (TpOGHIIb) NPOrpaMMbL: CHCTEMHOE IPOrPaAMMHPOBAHAE H KOMIBIOTED
TEXHOJIOTHA

dopwma 00ydeHHs: OUHAA

Hepionrpu 2023



VTBEPXKJIEHO na 3acelaHiH

phimyckatomei Kadeapst MuM
«pPs» __ 08 20 45 r., mpoTokoa Ne [0
3asexyionmi Kadepoi /  Camoxuna B.M.

«o5 » __ 05 2045 T.

VTBEPXKJIEHO Ha 3ace/laHHi

obecrieunBatommed kKageapsr | MuH

«)i » D5 20 45 r., npoTogon Ne_4)

3aseayronmit kadpeapoi % /  Camoxura B.M

«O5»__ 05 20 #5 T. 7’

COI'JTACOBAHO:

JkenepTh':

[oxopykosa M.IO., K.1.H., fouenT kadeapst Ml . Gé///
@ H.0O., NOKHOCTH, OPraHH3alNs NOANHCE

Camoxusa B.M., K.ILH, IOLEHT Kafheph! MuM
1.0, A0/DKHOCTS, OPrasH3allis

COCTABHUTEIJIb (K):
IOnanoea B.B., cT. mpenojiasareih xadenpst MuM M

@.W.0., JO/HKHOCTD, OPraHH3aLMA NIOMHCH

| JKcrnepT nepBbii: €O CTOPOHM priTycKatomeli kadeaps! (WK paGoTonates). DKCHEPT BTOPOii: CO CTOPOHBI
obecneunsaioei kapeaphl.




IMacnopT poHIa OLIEHOYHBIX CPEACTB
no aucuuriuae (Moayino) b1.B.JIB.09.02 «MaremaTuueckoe MoJIeTMpOBaHUE

MathLab
KOHIDOMIDYEMbIe Kon xonTpommpyemoii | TpeboBannss K  ypoBHIO ycBoeHHs | HamMeHoBaHWE
Ne POTHpPY KOMITETeHIIMM (MM €€ | KOMICTEHIIUU OLIEHOYHOTO
pa3mensl (TeMbl)
JaCcTH) CpencTBa
6 cemecmp
1 Komnerenumn: 3HATh: CIIOCOOBI noctpoerus | JlaboparopHsie
OcHOBBI ~ paboTBl B
o IIK-1: croco0eH | BBIYMCIUTENBHBIX  aNTOPUTMOB IS | 3aHATHA
MaTEMATIHECKON aHaJM3UPOBATh eIlIeHNsT 3a/1a4 areOpsl U reoMeTpuu
cucreme MathLab. p p p b,
TpeboBaHus K | TEOpHH BEPOSITHOCTH U MaTeMaTHYECKOM
2 | DnemenThl anrebpsl W | NPOrPaAMMHOMY CTaTUCTHKH, mnbdepennnanbHbIX | JlaGopaTopHbIe
r€OMETPHUH. obecIieueHHIO. ypaBHEHHH, MaTeMaTHYEeCKOTO | 3aHATUS
Nuddepennuansioe wu | MHIMKATOPDI MOJIEJIMPOBAHUS; BO3MOXKHOCTH
HHTETpaIbHOE JOCTH/KEHUS HCIIOJIb30BAHUS HHCTPYMEHTapUs
HCUHUCIJICHUE. KOMIIeTeHIHIi: cucrembl MathLab mnpu  anammse
3 TIK-1.2: Croco0eH | conMalIbHO-DKOHOMHMYECKMX  3a1ad U JlabopaTopHEIe
IPOBOAUTE OLICHKY W | IIPOIIECCOB. 3aHITUI
I'pacduueckue .
MathLab 000CHOBBIBATH yMeTb: peanu3oBath METOJbl | PacyeTHO-
BOSMOKHOCTH MathLab. | heromenmyemble MaTeMaTHYECKOr0  MOJEIHMPOBAHUA B | rpadudeckas
pelieHus € y4eTOM | MPOLECCE PelleHHs NPUKIAIHBIX 3a1a4 | pabora
4 AQHHBIX ~COBDEMEHHBIX | HA ~ KOMIIBIOTEpE, C  NPHUMEHEHHEM | JaGopaTopHbie
HAY4YHBIX HMCCIIC/IOBAHUI | METOJOB  CHUCTEMHOTO  aHalU3a M | 3aHSTUS
u NPUMEHEHHEM | MaTeMaTH4eCcKOro MOJIEITUPOBAHHS,
MAaTE€MaTHYCCKUX HCII0JIB3YA MaTeMaTI/l‘ieCKl/Il\/II IIaKeT
METOI0B u | MathLab.
BO3MOKHOCTEH BJIAJeTh. OCHOBAMH MOJICITUPOBAHHUSA U
[IporpammupoBanue
MO/ICJTUPOBAHHS SKCIICPUMCHTA, HABBIKAMH TPUMCHEHUS
BBIYHCITUTEIbHBIX
TEOpUu MaTeMaTU4eCKOro
aNrOPUTMOB
P MO/JICITUPOBAHHUS npu pelLeHnI
Ppa3IUYHbIX 3a1a4 MPUKIIAIHOTO
xapakrepa c MIPUMEHEHHUEM
BO3MOXHOCTEH BBIYHMCIIUTEIIBHOM
TEXHUKH,  OCHOBaMH  paboOThl B
Maremaruueckoii cucreme MathLab.




MuHHCTEpCTBO HayKH U BhIcIEro oopasosanus Poccuiickoit denepanuu
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KA®EJIAPA MATEMATUKN U UHOOPMATHUKU
PacuyetHo-rpadguyeckas padora
1.1. TaOyaupoBanmue pyHKIMIA

3ananue: BeimonHuTh Tabyauposanue GyHkuuu f(x) Ha oTpeske [a, b] u3MeHeHuUs aprymMeHTa X ¢
marom h.

Ne [2,b] h YpaBHeHue
BapuaHTa

1 [-1; 3] 0.5 x3-2,92x%+1,4355x+0,791=0

2 [-2; 3] 0.5 x3-2,56x%-1,325x+4,395=0

3 [-3,5; 2,5] 0.5 x*+2,84x2%-5,606x-14,766=0

4 [-2,5; 2,5] 0.5 x3+1,41x%-5,472x-7,38=0

5 [-1,6; 1,1] 0.3 x*+0,85x2-0,432x+0,044=0

6 [-1,6; 1,6] 0.4 x3-0,12x2-1,478x+0,192=0

7 [-1,6; 0.8] 0.34 x>+0,77x%-0,251x-0,017=0

8 [-1,4; 1] 0.3 x3+0,88x2-0,3999x-0,0376=0

9 [-1.4;2.5] 0.3 x>+0,78x%-0,827x-0,1467=0

10 [-2,6; 1,4] 0.5 x*+2,28%x%-1,9347x-3,90757=0

11 [-2,6; 3.2] 0.725 x3-0,805x2-7x+2,77=0

12 [-3; 3] 0.5 x3-0,345x2-5,569x+3,15=0

13 [-2; 3.4] 0.6 x3-3,335x2-1,679x+8,05=0

14 [-1;2,8] 0.38 x3-2,5%x2+0,0099x+0,517=0

15 [-1,2; 3] 0.42 x3-3x24+0,569x+1,599=0

16 [-2,5; 2,5] 0.5 x3-2,2x%40,82x+0,23=0

17 [-1,2;4,6] 0.58 x3-5%%+0,903x+6,77=0

18 [-1;7,4] 0.7 x3-7,5%%40,499x+4,12=0

1.2. [leiicTBusi ¢ MATPULIAMU
a b c b—c a-b
n a
3apanume: Jamevatpuust A=|—m n k|, B=lm b |, C= Bl D=|-n|,
C b —a nk " c+b

n —a a+b
M:|b—a c

, K=\m b n+ m|us xoodpduuuenros a, b, c,m, k, n B COOTBETCTBUH C

c n c¢-b

BAPUAHTOM 33J1aHHUS.
a) BbImonHuTh efCTBUS ¢ MaTpHUILIaMU B COOTBETCTBUU C BAPUAHTOM 3aJIaHHSL.
0) Haiitu panr MaTpuIisl A U ONIPEeIeIUTENb MAaTPHUIIBI A.

B) BrinosnHuTh TpancnonupoBanue mMatpuilbl K v Haiitu  o6paTHyto marpuny K.

Howmep BapuanTa 3HavYeHHNE DJIEMEHTOB MaTPHIL JenicTBug ¢ MmaTpuamMu
1 a=1; b=0.5; c=-1; m=2; 1) A+A-M; 2) B-C; 3) M?; 4)D+m-K;
k=-2.1;n=-0.8 5)A-D+D-M; 6)K™
2 a=-2; b=1; c=1.5; m=-3; 1) A+B-M; 2) M-C; 3) B3; 4)C+m-K;
k=-0.1;n=1.8 5)AB+D-K 6)D
3 a=-1; b=5; c=1.3; m=0.9; 1) A-M; 2) B-a-C 3) M?-B; 4)D-K;
k=0.1;n=-0.5 5)A+7-D; 6)A~




4 a=1; b=0.5; c=1; m=0.2; 1) A% 2) B-C+M; 3) n-M?;
k=0.27 ;n=0.7 4)D-K; 5)A-B-D-C; 6)D
5 a=3; b=2.1;¢=0.91; m=1.2; 1) A4+M; 2) B-M; 3) b-C3;
k=1; n=3 4)D+3K; 5)A-K-D; 6)M~
6 a=4; b=-0.5; c=-1; m=3.2; 1) A+B-M; 2) M-C; 3) B3; 4)C+m-K;
k=1.1;n=1.8 5)AB+D-K 6)D
7 a=1; b=2.5;c=0.3; m=1; 1) A-M; 2) B-a-C 3) M%-B; 4)D-K;
k=-2.1;n=-0.8 5)A+7-D; 6)A~
8 a=2; b=0.5; c=-1.1; m=2; 1) A% 2) B-C+M; 3) n-M?;
k=1.9 ;n=-3.8 4)D-K; 5)A-B-D-C; 6)D
9 a=3; b=-2.5; c=4; m=3; 1) A%+M; 2) B-M; 3) b-C*3;
k=-2.1;n=0.8 4)D+3K; 5)A-K-D; 6)M™
10 a=3.1; b=1.5;c=2.1; m=3.2; 1) A+A-M; 2) B-C; 3) M%; 4)D+mK;
k=1.1;n=-1.6 5)A-D+D-M; 6)K*2
11 a=-2; b=1; c=1.5; m=-3; 1) A+B-M; 2) M-C; 3) B3; 4)C+m-K;
k=-0.1;n=1.8 5)AB+D-K 6)D
12 a=-1; b=5; c=1.3; m=0.9; 1) A-M; 2) B-a-C 3) M%-B; 4)D-K;
k=0.1;n=-0.5 5)A+7-D; 6)A~
13 a=1; b=0.5; c=1; m=0.2; 1) A% 2) B-C+M; 3) n-M?;
k=0.27 ;n=0.7 4)D-K; 5)A-B-D-C; 6)D"
14 a=3; b=2.1; ¢c=0.91; m=1.2; 1) A+M; 2) B-M; 3) b-C3;
k=1; n=3 4)D+3K; 5)A-K-D; 6)M™2
15 a=4; b=-0.5; c=-1; m=3.2; 1) A+B-M; 2) M-C; 3) B3; 4)C+m-K;
k=1.1;n=1.8 5)AB+D-K 6)D"3
16 a=1; b=2.5; ¢=0.3; m=1; 1) A+B-M; 2) M-C; 3) B3; 4)C+m-K;
k=-2.1;n=-0.8 5)AB+D-K 6)D
17 a=2; b=0.5; c=-1.1; m=2; 1) A-M; 2) B-a-C 3) M%-B; 4)D-K;
k=1.9 ;n=-3.8 5)A+7-D; 6)A~
18 a=3; b=-2.5; c=4; m=3; 1) A% 2) B-C+M; 3) n-M?;
k=-2.1;n=0.8 4)D-K; 5)A-B-D-C; 6)D

B MathLab:

1.3. Pemenne ypaBHeHHH M UX CHCTEM
3ananme. C UCONb30BaHUEM TpPEX Pa3IMYHBIX CIIOCOOOB MMOMCKA PEIICHUS YPAaBHEHUN U UX CHCTEM

a) peluTh aIredpanyeckoe ypaBHeHHUE:

1 x3-7,8x%+0,899x+8,1=0

2 x3+2x2-4,9x-3,22=0

3 x*+3x%-0,939x-1,801=0
4 x3+5,3x%+0,6799x-13,17=0
5 x*-6,2x%-12,999x+11,1=0
7 x3-0,34x%2-4,339x-0,09=0
8 x3-1,5%x%+0,129x+0,07=0
9 x3-5,5x%+2,79x+0,11=0
10 x3-5,7x%-6,219x-2,03=0
11 x3-3,78x%2-7,459x-4,13=0
12 x3-5%2-9,9119x+0,01=0
13 x3-7x2-1,339x-7,55=0
14 x3-0,12x%-1,478x+0,192=0
15 x3+0,77x2-0,251x-0,017=0
16 x*+0,88x2-0,3999x-0,0376=0

x*+0,78x%-0,827x-0,1467=0




x>-2,92x%+1,4355x+0,791=0

18

CBoOoaHbIe
YJICHU

Bl
B2

B3

B4

0) pelMTh CHCTEMY JIMHEHHBIX alreOpanyecKux ypaBHeHUN
KoaddutmeHTs! pu HEN3BECTHBIX

a4
a4
a4
a4

ai3
az23
as3
as4

aiz
az2
az3
az4

aitl
azi

asl

Ne BapuanTa

10




0,12 -0,43 0,14 0,64 -0,17
1 -0,07 0,34 -0,72 0,32 0,62
1,18 -0,08 -0,25 0,43 1,12
1,17 0,53 -0,84 -0,53 1,15
0,12 -0,43 0,14 0,64 -0,17
12 -0,07 0,34 -0,72 0,32 0,62
1,18 -0,08 -0,25 0,43 1,12
1,17 0,53 -0,84 -0,53 1,15
3,7 5,6 9,5 2 13
13 4 3,36 31,1 1,5 0
2 7,93 4,2 6,3 4,4
2 42,7 3,7 6,2 3
1,3 1,6 5 2,2 3
14 4,4 6,7 13 2,5 0
2,8 0,73 12 67,8 4
2 3,4 13 6 3
5,3 1,6 5,5 2 3,3
15 4,1 6,4 3,9 5 0
2,1 3,3 2,04 6 4,9
2 4 3 6 3,1
3 6 5 0,2 3
16 4 6 8,3 5.3 0
2 3 2,6 6,1 4,1
2 4 0,93 6 3.8
3 6 5 2 34,7
17 4 6 3,6 5 0
2 3.4 2 6 4,2
2 44,7 3 6 3
3 6 5,1 0,2 4
18 4 6 34 5,34 3
2 3 2,7 6,7 4
2 4 3,3 6 7

B) PELIUTh CUCTEMY HEJITMHENHBIX aIreOpanyecKux ypaBHEHUM

Ne BapuanTa

Cucrema ypaBHEHH

Ne BapuanTa

Cucrema ypaBHEHHM

! 2x2+5y2 =3 2 3x2+4y2 — 4
Sx+9y=3 3Ix+4y =2

3 5x°+2y° =4 4 4x° +5y° =
2x+7y =1 Sx+3y =

. 5x° +6y° =3 6 3x + 5y =
7x +3y =1 Sx+7y=2

! 7x’+6y° =3 8 5x° +6y° =
Sx+3y=2 3Ix+7y=2

? 32 +2y" =2 10 5x2+y° =3
2x+7y =3 3Ix+5y=2
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2x' =y’ = x’+6y° =4
’x+y=4 2x+2y 3
13 4x’ + 3y’ = 14 3x’ +4y° =9
8x+2y=6 6x+3y=7
= x'+2y° =3 16 4’ +y° =9
Sx+4y=7 x+y=3
17 2x° +7y° = 18 6x° +7y° =3
Ix+2y=28 2x+4y=6

1.4. Pemenne 3ana4 n1udppepeHIHAIBLHOIO M HHTErPaIbHOI0 HCYHNCICHUS
3ananme: BoluncnuTh:
Howmep Heonpenenenusie OnpenenieHHbIE [IpousBogHbIe
BapHaHTa HMHTETPAIIbI VHTETPAJIbI (1, I, IIT mopsika)
T d 2 3
1 X - 3-x2-|— 53/;— 7x+ 6dX J, sin(x)dx E([(X+ D (x=2) :|
% 0
: L (sin(x) + cos (x) + tan(x))
3 k- —(SIm(X) + cos(X) + tan( X
2 <1+ X> [ € de dx
— 7 |dx 0
\x
3 1 d X . 3
J’ cos(4~x)5'sin(4-x)dx 1 dx &<e + In(x) — asin(x) + J?()
1+ X
-1
x)
2 I 4 (Psin(x) +¢3%)
4 X dx 4 X
4 sin(x)
(4 +9)
cos(X)
0
2
<«/_> 1 410 | sin(x) + 6-acos (%) + 29
5 cos WX/ 4. dx dx\tan(x)
X <1 + x4>
X 1
10 \ \
6 1 dx 1 dx i(sin(xz/ + tan(x))
sin()<)2-cos(x)2 (x=1)
. 0 d_[e(tan(x))zJ
7 : dx X dx dx
1+ sin(x) (1+x)3
0
8 e d | Yin(sin(x) + 2)
cos(ln(x))-ldx «/; Ay 3
X 2dx dx (tan(x))




Sanalme: prOCTI/ITB CJIOKHOC anre6panqecxoe BBIPAKCHHUC!

9 * 1 d X . 3x
1 dx J< In(x)dx _x<2 sin(x) + e >
cos(x)2 0
* 1
10 sin(x) dx asin(x) dx %{(ta:?x) +5'1n(x)+6-acos(x)+2-f/;(>
cos(x)2 1— &
) 0
11 1 d (. /2
[ 1 dx J. Xdx &<sm\x )+ tan(x)>
sin(x)-cos (X) 0
12 2 d (tan(x))2
3 4x JA 4-a”(1= cos(9)) ;[e J
X2 0
d 10 ) . 4 \
13 cos (x) dx &<tan(x)+51n(x)+6acos(x)+2\/;(/
S5+ sin(x)2 1+ e
14 1 d <s1n\x + tan(x)>
dx dx
5 sm(x)
7-8X
cos(x)
0
15 . d | (tan(x))?
Sln(z.x) dX E{[e(t ( )) J
/\/5— 3'sin(x)4 1+x
1
16 | 1 d | finGsin(0 +2)
— dx In(x)dx ™ W
x-/\} xz— a2 0
1 X )
17 1 dx asin(x) dx i(e + In(x) - asm(x)+§/;<>
sin(x)4-cos(x)2 1— &
0
18 1 d X . 3x
f In(x)*dx [ Xdx —X<2 sin(x) + ¢ >
0
1.5.  VYmpouienue u npeodpa3zoBaHne BBIPAKESHHUHA

Ne BapuanTa BeIpaxxenue OtBer
1 (n-'\.l.‘."l_n + m‘xm) ‘\.;'\T"I _1
Yae |:(4a - e 4fq 4
2 [I+J_ ] Va1
3 Vx—a N x—a ] x_z_l 1
JX+G+\.(X—G \fxz—az—x-{—a ) a’
a"\/;. + b'\/B n 2. '\/_ \/— 1
4 Wa+yb)a-b) a+yb




X—-y X—-y

5 VioVy  Vxedy 2 5
iy aedy v ox g
X—y X—-y
6 g -t
1 (Ja-yb (ab) 2 |
Wasy®) " | = 2
2 2
a —b
-1 -1
7 a[Mj ”’(Mj 2ab
2b+fa 2b+/b
8 [ﬁwﬁ_ﬁ—ﬁ)_(L__l) 4
Gy )\ % oy
9 -2 -2
a4+ e 40)
\/E+\/32 2(Va +/b)
(=)
10 1
Ja—1
i Va1 o
I 1 @-Dyati-(a+Dyfa—-1 aatl)
a+1 a—1
11 2
(Va++b) —4b L at 9+ 6y/ab |
by e L 1 LI ab
R (b”D DM
12 (O 2
2‘”1(:‘@ o
1( 1 (M t
j“:( L) (-
a+x_ a—X
13 a—x a+x a
a+x a—x X
+
a—X a+ X
14 Vx+1 1
x+\/;(+1.\/§_1 x-1
15 a+3 at s _2a3—a(1—5a)—1 2a+1
Bl 4 a1 8 -1l 4+ 6a—1 (20— 1)’
16 1 Lo 1
1 1 b(abc+a-+c)
a+ a+— 1
b+—1 b
C
17 =t
1 (Ja-yb (@) 2 |
Weryel? |22
az—b2

10
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(a ++5)" - 4b .a+9b+6\/_ .

(a“’)‘(f”ﬂ 5 "’

1.6. Iloctpoenme rpadukoB PyHKIMH

3aganue: [Toctpouts rpaduku 3a1aHHBIX QYHKINN, HAUTH TOYKU UX MEPECEUCHUS] U BBIYUCIUTD
TJIOIA b TIOCKOW (PUTYpPBI, OTPAaHUYCHHOM 3aJaHHBIMH JIMHUSMH:

Howmep Bapuanra @OyHKUUH [T BBIYUCIICHUS
Iomaay GUrypsl
1 x=y2-2y; x+y=0
2 y=2-x; y>=4x+4
3 y?=4x-4; y*=2x (u3BHE
napaboJIbl)
4 3y?=25x; 5x*=9y
5 y*2y-3x+1=0; 3x-3y-7=0
6 y=4x-4x%; y=x>-5x
7 x=4-y?; x+2y-4=0
8 y*=4(x-1); x>+ y*=4 (u3BHE
napaboIIbl)
9 x=y2-2y; x+y=0
10 y=2-x; y*=4x+4
11 y*2y-3x+1=0; 3x-3y-7=0
12 y=4x-4x%; y=x>-5x
13 x=4-y?; x+2y-4=0
14 x=y2-2y; x+y=0
15 y=2-x; y*=4x+4
16 y*2y-3x+1=0; 3x-3y-7=0
17 y=4x-4x%; y=x>-5x
18 x=4-y?; x+2y-4=0

1.7. IlporpammupoBanue B cpene MathLab

3aganue: CocTaBUTh nporpamMmsal I pCIICHUA CIICAYIOMNX 3ada4:

Howmep BapuanTa

3amava

A) Beruncnuth 3HaueHue QyHKIIUN:
3x+7,npux <0

Y= \/;—2x,npu0SxS5
7—4x,npux > 5

b) Jlano BeliecTBEHHOE a ¥ HATYpaJIbHOE YNCIIO N. BeIYMcanTs:
I 1 1 1
S=—+—5+—F+.+—5
a a a a

B) Z[aH MaCCHUB BCIICCTBCHHBIX YHCCII. HOI[C‘II/ITaTB, CKOJIBKO B HEM
OTPULATCIIbHBIX, ITOJIOXKXUTCIIBHBIX U HYJICBBIX 3JICMCHTOB.

A) Boruucnuth 3HaueHue QyHKIIUN:
x—5,npux <0

Y =4x*—4x,npu0 < x < 4
3x =2,npux > 4

3bV5 - 2sin’ 4x

y=2,05ax> —

b) BeruncnuTh 3HaueHne QYHKINU:

, Ipu
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a=3, b=0,2. AprymeHT X mpuHUMaeT 3Ha4eHus ot 1 10 5 ¢ marom 0,5.
B) B nBymMepHOM MaccuBe LENbIX YUCET HAUTH CpeiHee apuPMETHIECKOE
9JIEMEHTOB IJ1aBHOW JUaroHaJIu.

A) Beruncnuth 3HaueHue QyHKIIUN:
x’-x, 0<x<1
F(x) =

x> —sinme, x > 1 uau x <0

b) /laHbl BelIeCTBEHHOE X M HATYPAILHOE YUCIIO N. BHIYnCINTD:
sin x + sin x? +... + sin x"

B) 3anana nocnenoBaTenbHOCTh U3 BEIIECTBEHHBIX YKces. OnpeaenuTs,
CKOJIbKO cpenu Hux uncel, MeHpnx K, paBubix K u 6oapmmx K.

A) Boruucnuth 3HaueHue QyHKIIUN:
-x’-Llx+9, 0<x<4

F(x)=1 x+3
x3—,x<0uﬂux>4
x +9
1 1 1
B) Beruncantsb sinl sinl+sin2 sinl+sin2+..+sinn

B) Mana neiictButenbHas MaTpuia pazmepa n X m. [lonyunts onHOMEpHBIi
MacCHUB U3 DJIEMEHTOB ITIaBHOW JUaroHaJIu.

A) Boruucnuth 3HaueHue QyHKIIUN:
3+7x,npux <0
Y=2x,npu(0<x <5
7x —4,npu x >5
b) Beruncauts S =cos1* (cosl+ cos2)*...*(cosl+cos2 +...+ cosn)

B) [lan oHOMEpHBI MacCHB IIENIBIX YUCEI. 3aMEHUTH BCE OOJIBIITNE CEMU
QJICMCHTHEI HA YHUCIIO 7, IIoACUYUTATh KOJI-BO TAKUX 3JICMCHTOB.

A) laHo nericTBHTENbHOE YMCIIO X. Berancauts f(X), ecnu:
0,npu x<0
f(x)=1x" —x,npu0< x<1
x* —1,npu x>1
b) Beruncnuts cymmy uucen 1 +1/2 +1/4 + 1/8 + 1/16 + ... 1o Tex mop moxa
KaKoe-JIN00 U3 3TUX 4ucel He ctaHeT Menbre 0,001

B) llana neiictButensHas MaTpuia pazmepa n x m. [lomyuuts maccus bl, ...,
bn, rae bk - 3T0 HanbobIIEe U3 3HAYCHHI HIIEeMEHTOB k-1 cTpoKH;

A) Berunciuth 3HaUYCHUE (YHKITHH:

kx,ecru k < x x%, ecrusin x <0
f= 20e k =
k+x,ecruk>x |x

,ecau sin x >0

B) Jlano HatypanbHOe n, neiictBurenbHoe X. Boeraucnuts: (1 + [x|)+(1/2+ [x|)
+..4+ (I/n+ [x|)

B) B oqHOMEpHOM MaccHuBe BELIECTBEHHBIX YHCEI 3aMEHUTH BCE HJIIEMEHTHI,
CTOSIIIME HA YETHBIX MECTaX CyMMOI1 2JIEMEHTOB MacCHBa.

A) Boruucnuth 3HaueHue QyHKIIUN:

f

2 .
,ecau x <k X ,ecausinx >0
20e k =

kx,ecnu k > x |x

|x

,ecau sin x <0

b) JlaHb! BeliecTBEHHOE a U HATYpaJIbHOE YUCIIO N. BhrancauTs:
P=a(a+1)(a+2).(a+n-1)
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B) ana neiictBuTenpHas MaTpuIla pasmepa n X m. Haiitu cymmy u3
H&HGOJIBH.II/IX JJIECMCHTOB Ka)i(l[OfI CTPOKH MacCCHBa U COXPAHUTH UX B
OJJHOMEPHBII MaCCHB.

A) JlaHbI TpH LIENBIX YKCTIa, HAOUTE cpenHee u3 HuX. CpegHUM Ha30BeM
YHCII0, KOTOPOE 0OJIbIlIe HAUMEHBILETr0 U3 JaHHBIX YHCEN, HO MEHbIIE
HauOOJIBLIETO.

1 1 1 1
b) Jlano marypanbuoe n. Beryncnntse: | 1—— | 1—— | 1——|..] ] ——
) Jlano maryp ( 21 4)( 6][ 2nj

B) B ogHOMepHOM MaccHBe LENbIX YUCET 3aMEHUTh BCE OTPULIATEIbHbBIE
3JIEMEHTbl MUHUMAaJIbHBIM 2JIEMEHTOM MacCUBA.

10

A) Jlano neficTBuTeNBbHOE YnCiIO h. BeIsicHUTE, IMeeT Jin ypaBHeHHE ax2 + bx
+ ¢ = 0 neficTBUTENbHbBIE KOPHHU, €CITH
[sin 8| +17

"Vl =sin 4002 +18))
( (> +18))

b=1- 3,} s
3+ltgah'—smah

c

ah ‘sin bh + bh > cos ah.

Ecnu nelicTBUTENBHBIE KOPHU CYILECTBYIOT, TOHAUTH UX. B mpoTuBHOM
CJlydae OTBETOM JIOJKHO CIIY>KUTh COOOILEHHE, YTO JEHCTBUTENBHBIX KOPHEH
HET.

2 3 4 k+1
Tt ——

B) Jlano k, Beraucmuts: 1 2 3 k
B) Jlan nByXMepHBbIif MacCHB BELIECTBEHHBIX uKcen. OnpeaenuTb CyMMy
KBAaJIPaTOB IEMEHTOB S-TOI CTPOKH MacCHBa.

11

A) lansl 1efCTBUTENBHBIC YHCIA a1, b1, C1, a2, b2, c2. BeIscHUTE, BepHO 11,
910 |aibz - a2bi| > 0.0001, 1 eciiu BepHO, TO HAUTH PEIICHUE CUCTEMBI
JMHEHHBIX ypaBHeHUH 1o popmynam Kpamepa:

ax+by+e =0,

a,x+by+e, =0,
(TIp¥ BBITIOJTHEHUH BBITTMCAHHOTO HEPABEHCTBA CUCTEMa 3aBEJOMO COBMECTHA
Y UMEET €MHCTBEHHOE PEILICHHUE).

1 4 9 k?
—+—+—+

cere b ———m
B) Jlano k, Beraucaurs: 3 0 11 k*+2
B) Onpenenuts cpeanee apupMeTHIECKOE HIEMEHTOB OJHOMEPHOTO MacCHBa
BEIIECTBEHHBIX YHCEIN C K1 10 K2 (3HAYEHUS K1 U K2 33JIAI0TCS MOJIb30BaTEIIEM,
K2> K1)

12

A) Jlano nefictButenbHOe uncio a. s pynkauu f(x), rpadguk koTopoi

IPEJICTaBJIEH HAa PUCYHKE, BBIYUCIUTS f(a):
AY

y=x

y:-Xz

a

b) Berauciauts cpennee apudMeTndeckoe Beex Ienbix urcel ot a 10 200.
B) [lan nBymepHBIii MacCUB BELIECTBEHHBIX Ynced. BCTaBUTh CTPOKY U3
HyJIEH Tiepe]] CTPOKOM, B KOTOPOM HAXOAUTCS MEPBbIA YETHBIM,
OTPULIATEIILHBIN JJIEMEHT.
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A) lano nerictBurenbHoe yncio a. J{ns dynkmun f(x), rpadguk kotopou

13




NpeJCTaBJICH Ha PUCYHKE, BBIYUCIHTS f(a):

A
¥

y=4

N

-1

b) [Moacuutats cymmy Beex HeueTHBIX uncen oT 101 go 301.

Ha 4MCJIO a.

B) Man maccuB. Bee ero aneMeHThl, CTOSLINE Ha YETHBIX MECTaX YMEHBIINUTh

MpEJICTaBJICH HAa PUCYHKE, BRIYUCIUTS f(a):
AY

14

L &

HaTYpaJIbHOT'O psijia.

HanOOJIBIIINX DJIEMEHTOB KaXKJIOM CTPOKH MacCHUBa.

B) lana neiictButenpHas MaTpuia pasmepa n x m. Haittu cymmy u3

A) Jlano nelictButenbHoe uncio a. s gynkuuu f(x), rpagux kotopoit

Bb) CocraBuTh nporpaMmy BbIUUCIIEHUS CyMMBI KyOOB mepBbIX N UJIeHOB

IpEJICTaBJIEH HAa PUCYHKE, BBIYUCIUTS f(a):
AY

15 1 2\3 x

| -
1 L
| S \

Ion

1Qpa KOTOPHIX YETHAS.

A) Jlano nefictButenbHoe uncio a. s pyukauu f(x), rpaguk koTopoi

B) Man maccuB nensix yucen (20). Y aanuTe U3 HETO BCE 3JIEMEHTHI, IepBas

b) Beruncants cyMMy Y€THBIX U IPOU3BEACHUE HEUETHBIX LENbIX YUCE OT |

Kpurepun onenkmu:

Ne | Kpurepnii

106

06

1 AKTyapHOCTh

1.1 | KOHKPETHOCTh M IOCTHXKUMOCTD 1IEJIeH 1 3a1ad;

1.2 | cooTBeTcTBHE pa3pabOTKK COBPEMEHHbBIM I0JIX0/]aM K paccMaTpuBaeMoii npodiieme;

1.3 | cooTBeTCTBHE LEEH U 3a/1a4 O’KUAAEMBIM PE3yNIbTaTaM;

1.4 | geTKoCTh (POPMYTHUPOBKH 0XKHUIAEMBIX PE3YITATOB

2 CojepkaHue TEOPETUIECKOTO MaTepraa;

2.1 | COOTBETCTBUE COAEpKAHUS 3asBICHHON TEME;

2.2 | oTCyTCTBHE B TEKCTE OTCTYILICHHH OT TEMBI,

2.3 JIOTUYHOCTH M MOCJICAOBATCIBHOCTE B M3JIOKCHUN MaTCpHalia,

2.4 | cmocobHOCTB K paboTe ¢ INTepaTypHBIMHA UCTOUHMKAaMU, VIHTepHET-pecypcamu,
CIIPABOYHOM U SHIMKJIONEANYECKOHN JINTEpaTypon

3 CojepxaHue NpakTUIECKON YacTH:

3.1 | cnocoOHOCTH K aHaNK3y B 0000IIeHNI0 HHPOPMAIIMOHHOTO MaTepHaa;

3.2 | cnocoOHOCTh K MPOBEACHHUIO PACYETOB, COTVIACHO 33/IaHHUIO;

3.3 | ucnonp30BaHHE BO3MOXKHOCTEH KOMIBIOTEPHBIX IPOTPaMM IIPH BBHIIOTHEHUH 3a/1aHUS,

3.4 | aHanM3 NOJXYYEHHBIX PACUETHBIX XapPAKTEPUCTHK, 0O0CHOBAHHOCTH BBIBOJIOB;

3.5 HCIOJIB30BAHUC ONTHUMAJIBHBIX aJITOPUTMOB ITPU BBITOJTHCHUM MPAKTUYCCKUX SaﬂaHHﬁ;

4 OdopmireHne

14




4.1 | npaBHIBHOCTH OPOPMIICHHS (HAJIMUME BCEX CTPYKTYPHBIX YacTe, CTPYKTYpHas
YIOPSA0YEHHOCTh, CCHUIKH Ha JIUTEPATypy, IUTATHI, TAOIHIIBI, PUCYHKH H T.11.);

4.2 | cooTBeTcTBHE O(OPMIICHUS PAaBUJIaM KOMITBIOTEPHOTO HaOOpa TeKCTa
(cobmronenne o0beMa, MIpU(TOB, HHTEPBAJIOB, BEIPABHUBAHUS TEKCTA HAa CTPAHUIIAX,
HyMepalys CTPaHUIL U T.11.);

4.3 | akkypaTHOCTb o(opMIIeHHs (OTCYTCTBHE IOMapoK, paboTa cOpOIIIOpoBaHa M T.11.);

5 3amura

5.1 | BHajeHHe MaTepHaIOM;

5.2. | mpaBWIBHOCTH OTBETOB Ha 3aJaHHBIC BOIPOCHI;

5.3 | criocOOHOCTB K U3JI0KEHHIO COOCTBEHHBIX MBICIICH.

Hroro

196

CoOTBETCTBHE KPUTEPUIO: COOTBETCTBYET — 1 0, HE cooTBecTBYeT — 00.
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MuHHCTEpCTBO HayKH U BhIcIEro oopasosanus Poccuiickoit denepanuu
deepanbHOE rOCY JapCTBCHHOE aBTOHOMHOE 00pa30BaTe/IbHOC yUPEHKACHUE BBICIIECTO 00pa3oBaHus
«CEBEPO-BOCTOYHbIN ®EJAEPAJIbBHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»

Texumueckuit uacTuTyT (pruman) PI'AOY BO «CBDVY» B r. Hepronrpu
KA®EJPA MATEMATUKU U UHOOPMATUKU

Tembl 1a60paTOpHBIX padoT

6 cemecTp
JIP1 Untepdeiic nporpammbl. BBoa 1 KOppEKTUPOBKA JaHHBIX.
JIP2 DnemeHTapHbIEC BIUUCICHUS.
JIP3 PaboTa ¢ mepeMeHHBIMU U (PYKHKLIHSMHU.
JIP4 Berpoennsie (QyHKITHH.
JIPS Onepanuu HaJ BEKTOpaMU U MaTpULIaMHU.
JIP6 CMBOJIbHBIE BBIYHMCIICHHUS.
JIP7 Pemienue anredpanyecKux ypaBHEHUN U UX CUCTEM, HEPAaBEHCTB.
JIP8 IIpon3BOaHBIE U UHTETPAJIBI
JIP9 I'paduxu pyHKITUHIA.
JIP10 I'paduku GpyHKIINH B TOJSIPHBIX CHCTEMaX KOOPIMHAT.
JIP11 IToBepxHOCTH.
JIP12 Pemenne ypaBHEHUI U UX CUCTEM TpaUueCKUMHU METOJIaMH.
JIP13 Aunmanus.
JIP14-15 OmnepaTopbl BCTPOCHHOTO $3bIKa MPOTPAMMHUPOBAHHS: OMNEPATOPHl YCIOBUS,
IIUKJIa, BO3BPAT 3HAYCHHI, IEPEXBAT OLIUOOK.
JIP16-18 IIporpamMmMrpoBaHue ¢ UCTOIb30BAHUEM BEKTOPOB U MATPHIL.
JIP19-20 Pexypcus.
JIP21-27 Pemenne ¢puznko-MaTeMaTHUIECKUX 3aad.

Kpurtepun onenku:

0 6ayoB - CTaBUTCS, €CIH CTYACHT HE TOTOB K TabopaTopHOit paboTe.

1 Gamt - cTaBHUTCS, €CIIM CTYJACHT OOHApY)KMBAeT 3HAHWE W TOHMMAaHWE OCHOBHBIX IMOJIOKCHUN
o0CyXJaeMoif TEMbl, HO TIPU BBIIOJHEHUHN 3aJaHUN JOMYIIEHb HETOYHOCTH WM 3aJlaHue
BeIMosTHEHO Ha 50-60%; odopmiieHre pabOTHl BBIIOJIHEHO HEIOCTATOYHO IMOCIIEIOBATEIBHO,
JIOTYIIEHBI OIIHOKH B SI3BIKOBOM O)OPMIICHHUU MaTepuana.

2 Oajia - CTaBUTCS, €CIIM CTYJCHT OOHAPYKUBAET 3HAHWE U TTOHMMAaHUE OCHOBHBIX MOJIOKEHUM
o0CyXJaeMOil TEMbl, HO TIPU BHIIIOJHEHUH 3aJaHUN JOMYIIEHb HETOYHOCTH WM 3aJlaHue
BeimojHeHo Ha 70-80%; cimabo BiazeeT HaBBLIKAMH HCCIIEI0BATEIHLCKOIO0 aHaau3a 110 JAaHHOU TeME;
odopmiieHre paboThI BHIOJIHEHO HEIOCTATOYHO MPABUIIHHO.

3 Oamma - CTaBUTCS, €CJIM CTYACHT TOJHOCTHIO BBIMOJHII 3a/IaHUe, HO JOMYCTHII CIUHUIHBIC
OLIMOKU B M3JIO)KEHUU MaTepHalia, 3HaeT TEOPETHUECKHU MaTepHall, CAMOCTOSTEIIbHO TOMPABISIET
OIHUOKH U TMOTPEIIHOCTH TOCIIe 3aMEYaHHI MperoaaBaTes:

a) 3aJlaHKe BBITIOJIHEHO MPABUIBHO WM, B Cllydyae HEJOYETOB, CKOPPEKTHUPOBAHO CTYIACHTOM
CaMOCTOSITEIILHO;

0) crygeHT oO0nanaeT HEOOXOAUMBIMH HaBBIKAMU HAYYHO-HCCIIEOBATENBCKOTO aHaau3a I10
JTaHHOW TeMe M OOHAPYIKUBAET MOTHOE TOHUMAaHNE MaTepraia, MOKeT 000CHOBATh CBOH CY KJICHUS;

B) odopmiieHHE 3a/aHus BBIMOJIHEHO TMOCJIEI0BAaTENIbHO M TOJHO, MPAaBHIBHO HCIIOJIb30BaHA
COOTBETCTBYIOIIAS TEPMHHOJIOTHSI.
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