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IMacnopT (poHaAa OLEHOUHBIX CPEACTB
o JucHnuIuInHe (Moayi0) Matemarndeckoe mojenupoanre MathLab

.. | TpeboBanus x ypoBHio | HaumeHnoBanue
Kontponupyemsie Kon KOHTPOJIUPYEMOH
Ne YCBOEHHUSA OLIEHOYHOT'O
paznensl (TeMbl) KOMIIETEHIIMH (WJIA €€ YacTH)
KOMIIETCHIINHT CpeJCTBa
S cemecmp
1 | OcuoBel pabotel B | YK-1: CrocobeH | - 3Harh:  crocoOsl | JlJaboparopHbie
MaTeMaTH4eCKOM OCYIIECTBIISAT MIOUCK, | IIOCTPOCHUS 3aHATUS
cucreme MathLab. KPUTUYECKUM  aHAIU3 U | BBIYUCIUTEIBHBIX
2 | DnemeHTHI anreOpbl | CHHTE3 nHpOpPMAINY, | AITOPUTMOB s | JlaboparopHsie
u TCOMETPHUH. | IPUMEHSATh CUCTEMHBIH | PEIICHUS 3a/1a4 | 3aHATHUS
HuddepenunanbHoe | MOAXO0 JUIS peleHys | anredopsl U reOMETpPHUH,
u HWHTErpajbHOE | TOCTABICHHBIX 33/1a4. TEOPUHU BEPOSITHOCTH U
WCUHCIICHHE. Huouxamopeor: MaTeMaTU4eCKON

3 | I'paduueckue VYK-1.1: AHanu3upyeT | CTAaTUCTHUKH, JTaGopaTopHbIe
BO3MOKHOCTH 3a/1auy, BbIIENAS ee 0a3oBble | muddepeHnnaTbHbIX 3aHATHS
MathLab. COCTABJISIOIIHUE. ypaBHEHHUIA,

4 VK-1.2: OO0O0CHOBBIBAET | MATEMATHUECKOTO JlaGopartopHbIe
BBIOOp MeToJa TIOMCKAa U | MOJICITUPOBAHMS; 3AHATHS
aHanu3a WHGOPMAIMU 7S | BO3SMOKHOCTH PacuetHoO-
perieHus MMOCTaBJICHHOW | MCTIOJIb30BAHUS rpadudeckas
3aJa4u. HHCTPYMCHTApH:I pa60Ta
VYK-1.3: IIpu  006paboTKe | CHCTEMBI MathLab
nHpopManuu dbopmupyeT | npu aHajmn3e
cOOCTBEHHbIE =~ MHEHMS U | COIUAIbHO-

CYXJCHUS Ha OCHOBE | SJKOHOMHMYECKUX 3ajau
CUCTEMHOTO aHaJlu3a, | U IPOLECCOB.
apryMEHTHPYET CBOU BBIBOJBI | - YMETbh: pPeain30BaTh
U TOYKY 3pEHUS. METO/IbI
VK-1.4: [Ipennaraer | MaTeMaTH4YECKOTO
BO3MO>KHBIE BAapUAHTHI | MOJICTUPOBAHUS B
pelieHus MIOCTABJICHHOM | Ipoliecce  peuieHus
3a/1auu, OLICHHUBAs UX | IPUKJIAJHBIX 3a7a4 Ha
JOCTOMHCTBA U HEAOCTATKHU. KOMIIBIOTEPE, c
Iporpammuposasne K-1: Crnoco0eH | mpUMeHEeHHnEeM
BPIIHCIHTCILHBIX aHAJIM3UPOBATh TPEOOBAHUA K | METOJOB CHCTEMHOTO
AIOPUTMOB IPOrpPaMMHOMY aHaiM3a u
00ecreveHuIo. MaTeMaTH4eCKOIro
Huouxamopul MOJETTUPOBaHUS,
IIK-1.1: Croco0eH BBIIENSTH | UCTIONB3YS
CYLI[HOCTH MPEIMETHON | MaTeMaTUYECKUI
obmacry, onpenensts | maket MathLab;
nepBOHaYalbHbIE TPEOOBAaHUA | - BIAJIETh: OCHOBaAMH
K (YHKIIMOHATBHOCTH | MOJETUPOBAHUS u
pa3pabaThIBa€MOT0 PEIIEHUSs, | SKCIIEPUMEHTA,
OIICHUBATh U OOOCHOBBIBATH | HABBIKAMHU
CHOCOOBI €r0 MPUMEHUMOCTU | IPUMEHEHUS  TEOPUHU
c y4eTOM JAHHBIX | MAaTEMaTUYECKOTO
COBPEMEHHBIX HAy4YHBIX | MOACTUPOBAHUS  TIPH
ucciaeaoBaHuM U | pelIEHUU Pa3TUIHBIX
MIPUMEHEHHEM 3aa4  TPUKIATHOTO
MaTeMaTH4YeCKUX METOJIOB U | Xapakrepa c
BO3MOKHOCTEHN PUMEHEHUEM




MOJCIUPOBAHUSA

IK-1.2: Crniocoben
OCYILIECTBIISATh BBIOOp
wiarhopm u
MHCTPYMEHTAJIbHBIX

MIPOrPaMMHO-aInapaTHbIX
CPENCTB Ul peanu3anuu
MPOTPAMMHBIX  PELICHUN H
pa3pabotok B cdepe cBoeid

npodeccrnoHaTbHOM
JeSITEIbHOCTH.

MK-3: Crniocoben
OCYILIECTBIISITh
AITOPUTMHU3ALIUIO
MOCTAaBJICHHBIX  3aMad W
MIPUMCHSITH BEIOpaHHBIC
SI3BIKKM  TPOTPAMMHPOBAHHS
JUISt HaITMCaHUs
MIPOrPaMMHOTO KOJ1a.
Huouxamopeor:

IK-3.1: Crniocoben
BBITIOJIHATE (OpMATH3AIMIO U
AITOPUTMHU3ALIUIO
MOCTABJIEHHBIX  3aJad B
COOTBETCTBUU c

TpeOOBAHUSMU TEXHUYECKOTO
3aIaHusl.

BO3MOXKHOCTEH
BBEIUMCIIMTEIBHOM
TEXHUKH, OCHOBaMH
paboThI B
MaTeMaTHYEeCKOM

cucreme MathLab.




MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKACHHUE BBICIIEr0 00pa3oBaHUs
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBINM YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texunueckuit uactutyt (punuan) PI'AOY BO «CBDY» B r. Hepronrpu

KA®EJIPA MATEMATUKU U THOOPMATHUKHA
PacueTHo-rpaduueckas padora
Tema: «Pemenue 3amau B cucteme MathLab»
1.1. TabyaupoBanue pyHKUMIA

3amanue: Beimonnutk TabymupoBanue Gpynkiun f(X) Ha oTpeske [, b] u3mMeHeHus apryMeHTa X ¢
rarom h.

Ne [2.b] h VYpaBHeHue
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 x3+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 x3+0,85x2-0,432x+0,044=0
6 [-1,6; 1,6] 0.4 x3-0,12x3-1,478x+0,192=0
7 [-1,6; 0,8] 0.34 x3+0,77x°-0,251x-0,017=0
8 [-1,4; 1] 0.3 x3+0,88x°-0,3999x-0,0376=0
9 [-1,4; 2,5] 0.3 x3+0,78x°-0,827x-0,1467=0
10 [-2,6; 1,4] 0.5 x3+2,28x°-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 x3-2,5x°+0,0099x+0,517=0
15 [-1,2; 3] 0.42 x3-3x°+0,569x+1,599=0
16 [-2,5; 2,5] 0.5 x3-2,2x°+0,82x+0,23=0
17 [-1,2; 4,6] 0.58 x3-5x%+0,903x+6,77=0
18 [-1;7,4] 0.7 x3-7,5x%+0,499x+4,12=0
1.2. JleiicTBusI ¢ MATPULIAMHU
a b c b—c a-b
n a
3az[aﬂne:I[aHL1ManHuLIA=—m n k , B=|m b |, C=m ol D=|-n|,
c b -a n k c+b

n —a a+b
M =|b —a C| , K=m b N+ M| wu3 kosddunreHTos a, b, ¢, m, k, n B cooTBeTcTBUM
cC n c¢-b

C BApUAHTOM 3aJIaHMs.
a) BbIMOIHUTE AEHCTBHS ¢ MAaTPUIIAMU B COOTBETCTBHM C BAPUAHTOM 3aJIaHMSL.
6) Haiitu panr MaTpuipl A 1 ONIpeeuTeNlb MaTpHIIbI A.

B) BeimosnuTh TpancnonupoBanue Matpuibl K u Haiitu  o6pathyro Matpuny K.

Homep Bapuanta 3HauEHHUE JIEMEHTOB MATPHUIL JenicTBus ¢ MaTpuniamMu

1 a=1; b=0.5; c=-1; m=2; 1) A+A-M; 2) B-C; 3) M%; 4)D+m-K;
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k=-2.1;n=-0.8

5)A-D+D-M; 6)K?2

2 a=-2; b=1; c=1.5; m=-3; 1) A+B-M; 2) M-C; 3) B?; 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) A>+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) B®; 4)C+m-K;
k=1.1;n=1.8 5)AB+D-K 6)D

7 a=1; b=2.5; ¢=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) AZ; 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) M3; 4)D+m-K;
k=1.1;n=-1.6 5)A-D+D-M; 6)K™

11 a=-2; b=1;c=1.5; m=-3; 1) A+B-M; 2) M-C; 3) B?; 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; ¢=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?

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

16 a=1; b=2.5;c=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. Pemenue ypaBHeHHMi U UX CHCTEM
3aganme. C UCHIOIB30BAHUEM TpPEX pa3IMYHBIX CIIOCOOOB MOMCKA PEIIEHUS] YPAaBHEHUI U UX CUCTEM

a) PCHINTDH anre6pa1/1q601<oe YPaBHCHUC!

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

X3+2x2%-4,9%-3,22=0

x3+3x%-0,939x-1,801=0

x3+5,3x%+0,6799x-13,17=0

x3-6,2x?-12,999x+11,1=0

x3-0,34x%-4,339x-0,09=0

x3-1,5x%+0,129x+0,07=0

x3-5,5x%+2,79x+0,11=0

x3-5,7x%-6,219x-2,03=0

x3-3,78x%-7,459x-4,13=0

T
SlElalooNloswNie-

x3-5x2-9,9119x+0,01=0




13 X3-7x?-1,339x-7,55=0
14 x3-0,12x%-1,478x+0,192=0
15 x3+0,77x%-0,251x-0,017=0
16 x3+0,88x2-0,3999x-0,0376=0
17 x3+0,78x°-0,827x-0,1467=0
18 x3-2,92x%+1,4355x+0,791=0
0) pelINTh CUCTEMY JIMHEHHBIX aJireOpanyecKux ypaBHEHUI
CBobonaHble
KoadduumenTs! npu HEU3BECTHBIX WIeHI
Ne BapuanTa ail a2 a3 a4 B1
a1 a2 axs a4 B2
as1 az3 as3 as4 B3
as1 a4 as4 a4 B4
9 B 7 4 0
1 4 6 7 8 6
5 8 6 7 3
5 6 7 8 7
9 6 3 8 3
9 4 6 7 4 1
2 3 5) 3 4
4 8 3 7 2
2 3 2 5 3
3 5 2 5 7 2
4 2 Il 1 3
7 5 1 4 2
1 4 2 5 8
4 4 4 5 3 6
1 2 6 8 7
3 Il 3 2 9
9 6 3 8 3
5 4 6 Il 4 8
2 3 5 3 5
4 8 3 7 9
2 4 Il 4 2
5 4 1 6 2 0
8 3 6 Il 3
6 3 5 7 1
3 3 4 Il 3
7 2 6 4 6 4
3 4 5 6 8
1 9 3 5 2
2 1 5 2 1
3 5 2 2 6 3
2 2 1 2 0
1 3 3 1 2
7 6 2 7 3
9 4 9 B 5 2
2 3 4 4 0




1 5 6 6 2
3 6 5 2 3
4 6 3 5 0
10 2 3 2 6 4
2 4 3 6 3
0,12 -0,43 0,14 0,64 -0,17
n -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
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
3,7 5,6 9,5 2 13
12 4 3,36 31,1 1,5 0
2 7,93 42 6,3 44
2 42,7 3,7 6,2 3
1,3 1,6 5 2,2 3
” 44 6,7 13 2,5 0
2,8 0,73 12 67,8 4
2 34 13 6 3
5,3 1,6 5,5 2 3,3
5 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
. 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
4 6 3,6 5 0
17 2 3,4 2 6 4,2
2 44,7 3 6 3
3 6 5,1 0,2 4
18 4 6 3.4 5,34 3
2 3 2,7 6,7 4
2 4 3.3 6 7

B) PEIINTh CUCTEMY HEIMHEHHBIX alredpanyeckiux ypaBHeHUH

Ne BapuanTa

Cucrema ypaBHEHH

Ne Bapuanra

Cucrema ypaBHEHUI

. 2x2+5y2 =3 2 3x2+4y2 — 4
5Xx +9y =3 3Xx+4y =2
3 5X° +2y° =4 4 Ax* +5y* =3
2x+7y =1 5x+3y=1
5 6

5Xx° +6y* =3
/X+3y=1

{

3x* +5y° =3
SX+7y=2




! 7X° +6y° =3 8 5x* +6y* =3
S5X+3y =2 3X+7y =2

o 3x* 4+ 2y* =2 10 5X* + y°
2x+7y 3 3x+5y 2

11 _ 12 8x2 + 6y
7x+y 4 2X + 2y = 3

13 4x%? +3y = 14 3x? +4y =9
8Xx + 2y = 6 6Xx+3y="7

15 X* +2y% = 16 AX* + y?
SX+4y = 7 X+Yy= 3

17 2X° +7y° 18 6Xx° +7y° =3
3x+2y:8 2X+4y =06

1.4. Pewenmne 3ana4 1uppepeHINATBLHOIO U HHTErPAJIbHOI0 HCYUCICHUS
3ananue: BoluncinTh:
Howmep Heonpenenennsie OnpeneneHHbie [IpownsBogHBIE
BapuaHTa WHTETPaJIbI WHTETPaJTbI (1, 1, 11 mopsika)
r [m d 2 3
1 X _ 358 4 5-%(— 7-X+ 6dx sin(x)dx &[(XJF )-(x-2 }
I .
- -1 d
3 kX —(sin(X) + cos(x) + tan(x))
2 e dx dx
M dx J0
X
3 P ri d ( .x . 3
cos(4-x)5.sin(4.x)dx 1 dx 6((e + In(x) — asin(x) + fx)
1+%
J4-1
2 z d (2X-sin(x) + eS'X)
4 dx 4 dx
sin(x)
(449)" d
cos(x)2
<0
r [2 d [ 10 4
1 — + 5:In(X) + 6-acos(x) + 2-yx
5 cos (J;) dx dx dx(tan(x) f
J’ (1 + X
X i
6 r r10 .
1 1 d—(sm(XZ) +tan(x))
- dx dx dx
sin(x)2~cos(x)2 (x- 1)~,\/x+ 6
3
I ) [« d_{e(tamx))zJ
7 - dx X dx dx
1+ sin(x) (1+%)




8 i ) [ 5 d | in(sin( +2)
cos(ln(x))-;(dx X dx dx (tan(x))3
1+ e
41
9 ¥ rl < . K
b dx In(x)dx %((2 sin() +¢”)
cos(x)2 <0
" rl
10 sin(x) i asin(x) dx ) + 5:In(X) + 6:acos(x) + Z'Aj;(>
cos(x)2 ’1_ v
0
11 r il .
1 dx %((S|n(><2)+tan(x))
sin(x)-cos(x) Jo
12 i 2 d (taln(x))2
X+3 4 4:2.(1- cos(9))” d_x[e ]
¥ 42 10
i rl
13 cos(X) dx 1 dx @) + 5:In(X) + 6-acos(x) + 2-%()
5.4 sin(x)* 14+ ¥
41
14 [ 1 ‘E d (sin ()(2) + tan(x))
0 4 sin(x) dx
7_ 8y 2dX
cos(X)
15 r _ ® d | (tan(x))?
sin(2-x) dx J;( " dx{e J
,\’5- 3-sin(x)4 14X
41
16 r ) ri d | fin(sin(x) + 2)
dx In(x) dx dx —(tan(x))3
XA — a2 -0
it rl
17 L asino) L e+ (9 - asin + )
sin(x)4~cos(x)2 ’1_ v
0
18 r ri X . X
In(x)*dx e*dx %((2 sin(x) + ¢’ )
40

VYnpoiuenue u npeoOpazoBaHNe BbIPOKEHUN

33)13]-[1462 prOCTI/ITL CJIOKHOC aJIFe6paI/I‘{CCKOC BBIPAXKCHUC!

Ne Bapuanra Boipaxenue OtBer
( “m Wn ) “mn
1 i — ) TN -1
4 3
a+-\as
) 9XN9fae |4a el Ya-4s
Ja +4as
3 VX—a X—a X
+o— oz 1
Jx+a++x-a \/Xhlfa“)fx+a a

10




wfirbyb | 2h

4 (Va+yb)@@a-b) a+b
X-y  X-y
5| oy ey 2 2y
oy ey Y-
X—y X—y
6 0 =t
Waey) 2 | 202
2 2
a -b
-1 -1
7 a(Mj ”’[Mj 2ab
2b-ya 2b+/b
8 (\ﬁH\/Y/ B W—W].(L _i) 4
oy ey ) 5 ey
9 -2 -2
545 - (5 )
2.(- b
('ﬁ”ﬁ)z (Va + )
a-b
10 ! +4a-1
\/a—l . \/a—l
1 1 @a-1yari-(a+)a-1 aa+d)
\/a+1 \/a—l
1 (\/E+ —4b ;a+9b+6\/_ 1
([T ab
¢ 0 (f{j A
12
)L
filf ) "
t
Mf 4
4 2
+X  [a=-x
13 a—-X ~a+x a
a+ x a-X X
a—x N a+ X
14 Yx+1 1
x+\/3<+17\/73 x-1
X -1
15 a+3 a5 _2a3—a(1—5a)—1 2a+1
-1 4% _sar1 e’ -12a’+6a-1 (22 - 1)°
16 1 L1 1
1 1 b(abc+a+c)
a+ a+ — 1
b+E b
c
17 i -1
1

1 (Ja-+b (ab) 2
- 3
2
a
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(\/5+ —4b ;a+9b+6\/_ 1

“"“b)‘(f D 5 ®

1.6. Iloctpoenue rpadpukoB pyHKuuUii

3ananme: [loctpouTts rpadmku 3agaHHBIX QYHKIMA, HAMTH TOYKH WX MIEPECEYCHUS ¥ BEIYUCIUTh
IJIOLIA/1b MJIOCKOM (DUTYpbI, OTpaHUYEHHOMN 3aJJaHHBIMU JINHUSAMU:

Howmep Bapuanrta DyYHKIUY JU1s1 BBIYUCICHUS
Iomaay GUrypsl
1 X=y?-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 y2+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
napaboJIbI)
9 X=y?-2y; x+y=0
10 y=2-X; Y>=4x+4
11 y2+2y-3x+1=0; 3x-3y-7=0
12 y=4x-4x%; y=x2-5X
13 X=4-y%: X+2y-4=0
14 x=y?-2y; x+y=0
15 y=2-X; Y°=4x+4
16 y2+2y-3x+1=0; 3x-3y-7=0
17 y=4x-4%?; y=x2-5X
18 X=4-y?; X+2y-4=0

1.7. IlporpammupoBanue B cpeae MathLab

3apanmne: CocTaBUTh MPOTPAMMBI JJIs PEIICHUS CIICTYIOIINX 3a/1a4:

Howmep Bapuanrta

3amaua

A) Bpruncnuthb 3HaueHuEe GyHKIIUU:
3X+7,npux <0

Y = \/;—ZX,npuOSXS5
7 —4X,npux > 5

B) Z[aHO BCIICCTBCHHOC a U HATYpaJIbHOE YMCJIO N. Be1unciaurs:

1 1 1 1
S=—+—S+—F+.+t 55
a a’ a a
B) [[aH MaCCHUB BCIICCTBCHHBIX YHUCCII. HOI[C‘II/ITaTL, CKOJIBKO B HCEM

OTPULATCIIbHBIX, IMOJIOKUTCIIbHBIX U HYJICBBIX 3JICMCHTOB.

A) Beruucinuth 3HaueHUE QYHKIIUH:
X —5,npux <0

Y ={x? —4x,npu0 < x <4
3X —2,npux > 4
3bv/5—2sin® 4x

0,3tg°x - 2|

y =2,05ax® —

b) Beruuciuth 3HaueHne QyHKIUU: , Ipu

12




a=3, b=0,2. AprymeHT X npuHIUMaeT 3Ha4eHus ot 1 10 5 ¢ marom 0,5.
B) B nBymMepHOM MaccHBe LEIbIX YHUCENT HAUTH CpeIHee apuPMETHIECKOE
3JIEMEHTOB IJIABHOW JUArOHaju.

A) Beruucnuth 3HaUeHUE PYHKIIHH:
x*—x, 0<x<1
FO)=4, .
X —=sin zx, X >1 uau X <0
b) [lanb! BeliecTBEHHOE X M HATypaJIbHOE YUCIIO N. BhIUnCIUTD:

sin X +sin X% +...+sin x"

B) 3anana nocnenoBarenbHOCTh U3 BELIECTBEHHBIX yncen. OnpeaenuTs,
CKOJIBKO cpenu HuX ynceln, MeHbux K, paBubix K u 6osnpmux K.

A) Beruncnuth 3HaueHne QyHKIIAU:
-x*-11x+9, 0<x<4

F(x) =
—X3+3,X<Oufmx>4
X" +9
1 1 1
S=—+— —— 4.+ = - -
B) BbI4uciiuTs sinl sinl+sin2 sinl+sin2+...+sinn

B) Hana neiictButenbHas MaTpuua pasmepa n X m. [lomyuuTs otHOMEpHBIH
MACCHB U3 JIEMEHTOB INIABHOM AMArOHAIM.

A) Beruncnuth 3HaueHne QYHKIIAN:
3+ 7x,npu x <0
Y =:2X,npu0< X <5
7x—4,npu xX>5
B) Berancoutre S =cos1l* (cosl+ cos2)*...* (cosl+ c0S2 + ...+ COSN)

B) /lan oqHOMEpHBIN MacCHB IENBIX YUCel. 3aMEHUTh BCE OOJIBIITUE CEMU
AJIEMEHTHI Ha YKUCIIO 7, MOJCUUTATh KOJI-BO TAKHX 3JIEMEHTOB.

A) Ilano peiicTBuTeabHOE Ynciio X. Beraucnuts f(X), ecim:
0,npu x <0
f(X)=<x*-x,mpu0<x<1
x? -1, npu X >1
b) Boruncnuts cymmy uncen 1 + 1/2 + 1/4 + 1/8 + 1/16 + ... 1o Tex mop noxa
Kakoe-JI1u00 13 3TUX 4yucel He ctaHeT MeHsle 0,001

B) Hana neiictButenbHas maTpuia pasmepa n x m. [lonyuuts maccus bl, ...,
bn, rae bk - 370 HanboIBIIEE U3 3HAYCHUI AIIECMEHTOB K-I CTPOKH;

A) Boruncnauth 3HaueHUE QYHKIUH:
kX, ecau k < X X2, ecau sin x<0

= 20e k = .
K+ X, eciu k > x |X|,ec1mSln x>0

b) lano HaTypanbHOE n, feiicTBUTeNbHOE X. Beruucnuts: (1 + |x|)+(1/2+ |x|)
+...+ (In +|x))

B) B oqHOMEpHOM MaccHBe BEIIECTBEHHBIX YMCEI 3aMEHUTh BCE JIEMEHTHI,
CTOSIIIME HA YETHBIX MECTaX CYMMOM JIEMEHTOB MacCHBa.

A) Beruucinuth 3HaueHUE QYHKIIUH:

|X|,eCJ1u x <k X2, ecau sin x>0
= 20e k =

f
kx, ecnu kK = x |X|, ecau sin X <0

b) /lanbl BemiecTBEHHOE a U HATYpaJIbHOE YKUCIIO N. BhuncnuTh:
P=a(a+1)(a+2)..(a+n-1)
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B) Mana neiictButenbHas MaTpula pasmepa n x m. Haittu cymmy u3
HaMOOJIBIINX 3JIEMEHTOB KaXKI0H CTPOKU MacCUBa M COXPAaHUTh UX B
OJHOMEPHBIN MaCCHB.

A) Jlanbl Tpu LenbIX yncia, HaiauTe cpenHee u3 HuX. CpelHuM Ha30BeEM
YHCII0, KOTOpOE 0OJIbIlIe HANMEHBIIET0 U3 JAHHBIX YHCEII, HO MEHbIIIE
HauOOJIBIIIETO.

b) ano HatypanbHOE N. Beruncnure: l—1 1—1 1—1 1—i
2 4 6 2n

B) B onHoMepHOM MaccuBe IENBIX YUCEIT 3aMEHUTh BCE OTPUIIATEIbHBIC
3JIEMEHTHl MUHUMAJIBHBIM 3JIEMEHTOM MACCHUBA.

10

A) lano nevictButenbHOE 9uCio h. BeiscHUTh, nMeeT U ypaBHeHHE ax2 + bx
+ C = 0 meiicTBUTENIbHBIE KOPHU, €CITH
[sin 8%[+17
(1-sin 4h(p2+18))
3
3+‘tgah2—sin ah"

a =

c=ah “sin bh + bhjcos ah.
Ecnu pelicTBuTENBbHBIE KOPHU CYIIECTBYIOT, TOHAWTH UX. B mpoTHBHOM
cllydae OTBETOM JIOJDKHO CIIY>KUTh COOOIIIEHUE, YTO JeMCTBUTENbHBIX KOpHEN
HET.

2 3 4 k+1
=t =ttt —

B) Jlano k, Berupcuts: 1 2 3 k
B) /lan nByxMepHBIil MacCHB BEIIECTBEHHBIX YKcell. ONpeaeuTh CyMMY
KBaJIpaTOB 3JIEMEHTOB S-TOM CTPOKH MacCHBA.

11

A) JlaHbl 1eiCTBUTEIBHBIC YKCa a1, D1, C1, a2, D2, C2. BeIsCHUTD, BEpHO JIH,
gro |a1by - a2bi| > 0.0001, 1 eciau BEpHO, TO HAWTH PEIICHHE CHCTEMBI
JUHEHHBIX ypaBHeHUH 110 dhopmynam Kpamepa:
ax+hy+e =0,
@, x+hy+e, =0,
(TpY BBITIOJTHEHUH BBITUCAHHOTO HEPABEHCTBA CUCTEMa 3aBEOMO COBMECTHA
U UMEET €JMHCTBEHHOE PELICHHE).
2
1 4 9 k
D e e SO R
b) ano K, BEIYHCITUTE: 3 6 11 k®+2
B) Omnpenenuts cpennee apugmMeTuuecKoe 3IEMEHTOB OJJTHOMEPHOTO MaccuBa

BCIICCTBCHHLBIX YHCECI C K1 110 K2 (3HaLICHI/I$I K1 M K2 3a1atOTCA I1O0JIb30BaTCJIEM,
K2 > K1)

12

A) Jlano npefictButenbHoe uncio a. s ynkuuu f(x), rpadux kotopoit
MPEJCTaBJIeH Ha PUCYHKE, BBIYUCIUTS f(a):
F i

¥y==

y= %

a

b) Beruucnuth cpenHee apudmMeTnieckoe Beex Lenbix yncen ot a 1o 200.
B) [lan nBymepHbIii MacCUB BEIIECTBEHHBIX YUCeN. BCTaBUTH CTPOKY U3
HYJIEH IIepe] CTPOKOH, B KOTOPOW HaXOAUTCA IEPBbIN YETHBIN,
OTPULIATEIILHBIN YJIEMEHT.
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A) Jlano nefictButensHoe uncio a. s yakmuu f(x), rpaduk kotopoit

14




MPEJCTaBIICH HA PUCYHKE, BBIYUCIHUTD f(a):
4

y= -1

[
L il

K 2

b) [loacunrars cymmy Beex HeueTHbIX yuceln oT 101 mo 301.
B) Jlan maccuB. Bce ero aiieMeHTBl, CTOSIIINE HAa YETHBIX MECTaX YMEHBIIUTh
Ha YMCIo a.

14

A) Jlano nperictButenbHOe uncio a. st pyaknuu f(x), rpaduk koTopoi
MIpe/ICTaBJIeH Ha PUCYHKE, BEIUUCIUTD f(a):

v

b) CoctaBuTh nporpamMmy BbIUKCIEHHSI CyMMbI KyOoB mepBbix N usieHOB
HaTypaJIbHOTO psijia.

B) HMana neiictBuTenbHas MaTpula pasmepa n x m. Haiftu cymmy u3
HanOOJIBIINX 3JIEMEHTOB KaKJI0OM CTPOKHU MacCUBa.

15

A) Jlano nerictButenbHOe yucio a. J{ns dyakun f(x), rpadux kotopoit
MpeACTaBJICH Ha PUCYHKE, BBIYUCIUTH f(a):
AY

A

b) BoruncnuTh CyMMy YETHBIX U ITPOU3BEACHUE HEUETHBIX IEJIBIX YK CeN OT 1
70 n

B) Jlan maccuB nenbix uucen (20). YaanuTe U3 HEro Bce MIEMEHTHI, TIepBast
U pa KOTOPIX YEeTHASI.

Kpurtepun onenku:

Ne | Kpurepuii |16 |06

1 AKTyalIbHOCTh

1.1 | KOHKPETHOCTb M JJOCTHKMMOCTh LIeJIeH 1 33/1a4;

1.2 | cooTBeTCTBHE pa3pabOTKH COBPEMEHHBIM MOAX0AaM K paccCMaTpUBacMOn
npobieme;

1.3 | cooTBeTCTBHE 1IeJIeH M 33124 O’KUIAEMbBIM pe3yJbTaram;

1.4 | 9yeTkoCTh (POPMYITHPOBKH OXKHJIAEMBIX PE3YJIBTATOB

2 CoJniep)kaHue TEOPETHYECKOTO MaTepHaa:

2.1 | cooTBETCTBHE COJCPKAHHS 3asIBICHHON TEME;

2.2 | OTCYTCTBHE B TEKCTE OTCTYIUICHHH OT TEMBI;

2.3 | TOTMYHOCTP U MOCJIEJOBATENHLHOCT B H3JIO)KCHUH MaTEepHaa;

2.4 | crtocOOHOCTB K paboTe ¢ TUTEPaTYpPHBIMU HCTOYHUKaMH, VIHTEepHET-
pecypcaMu, CipaBOYHOM 1 SHIMKIIONIEANYECKON JINTepaTypoit

3 CoJniepkaHue MpaKTUYECKON YacTH:

3.1 | cnocoOHOCTB K aHaIM3y M 000011eHHI0 HH(OPMAIIMOHHOTO MaTepUaa;

3.2 | ctocoOHOCTH K MPOBEACHUIO PACUETOB, COTJIACHO 33aHHIO;

15




3.3

HCII0JIb30BAHNE BO3MOKHOCTEW KOMIIBIOTEPHBIX IPOTPaMM IIPU
BBIIIOJIHEHUH 33/1aHNUS;

3.4 | aHaMM3 NOJYYEHHBIX PACUETHBIX XapaKTEPUCTUK, 0O0CHOBAaHHOCTb
BBIBO/IOB;

3.5 | ucnonp30BaHNE ONTHUMAIBHBIX AJITOPUTMOB IIPU BBITIOJIHEHUH
IIPAKTHUYECKUX 33JIaHUH;

4 Odopmiienue

4.1 | npaBHWILHOCTH O(OPMIICHHS (HATHYUE BCEX CTPYKTYPHBIX YaCTEH,
CTPYKTYpHas YHOPSA0OYEHHOCTh, CCBUTKM Ha JIUTEPATypPy, [IUTATHI,
TaOJIUIbl, PUCYHKH U T.]1.);

4.2 | cooTBercTBHE 0(POPMIICHHUS PAaBUIIaM KOMITBIOTEPHOTO HabOpa TEKCTa
(cobmonenne oobema, mpudTOB, HHTEPBAIOB, BEIPABHUBAHUS TEKCTA Ha
CTpaHHMIIAX, HyMepaIys CTPaHuIl 1 T.11.);

4.3 | akkypatHOCTh 0popMIIeHHS (OTCYTCTBHE IOMApoK, padboTa
cOpoNITIOpOBaHa  T.11.);

5 3amura

5.1 | BIajgeHue MaTepuaiomM;

5.2. | IpaBUIBLHOCTH OTBETOB HA 3aJ]aHHBIC BOTIPOCHI,

5.3 | crmoCOOHOCTD K M3JI0KEHUI0 COOCTBEHHBIX MBICIICH;

5.5 | c1mocoOHOCTh UHTEPNPETUPBATH PE3YIbTATHI PEILICHUI MPAKTUYECKUX

3a7a4

Hroro

200

CooTBeTCTBHE KPUTEPUIO: COOTBETCTBYET — 1 0, HE cooTBecTBYET — 00.
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MuHHCTEPCTBO HAayKU U BhIcHIero oOpasoBanus Poccuiickoit @enepannn
denepanbHOE FOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEIKAECHUE BBICIIETO 00pa30BaHUs
«CEBEPO-BOCTOYHBII ®EJIEPAJIbHBIN YHUBEPCUTET UMEHU M.K. AMMOCOBA»
Texunueckuit uactutyt (punuan) PI'AOY BO «CBDY» B r. Hepronrpu

KA®EJPA MATEMATUKU 1 UHOOPMATUKU

Tembl 1a60paTOPHBIX padoT
B neprosn ocBoeHus TUCHUIUIMHBI CTYAEHTBI CaMOCTOSTEIbHO H3Y4alOT JOIOJHUTEIbHBIN
TEOPETUYECKUI MaTepuaa K JIabopaTOpHbIM 3aHATUsIM. KpurepusiMu oueHKM paboThl Ha
71a00paTOPHOM 3aHSATHH SIBIISCTCS: BIaJICHHE TEOPETUYECKIMH TTOJIOKEHUSIMH TI0 TEME, BBITIOJTHEHUE
MPaKTUYECKUX 3aJaHUN, 3HAHNE TEPMHUHOJIOTHH.
MaxkcuManbHbld Oail, KOTOPBIM CTYAEHT MOXET HaOpaThb Ha MPaKTUYECKOM 3aHATHH — 4
Oama.
Tembl 1a00paTOPHBIX padoT

JIP1 Unrepdeiic nporpamMmbl. BBoa 1 KOppEeKTUPOBKA JaHHBIX.

JIP2 DneMeHTapHbI€ BHIYUCICHUSI.

JIP3 Pabota ¢ nepeMeHHbIMH U (PYKHKIUSMHU.

JIP4 BcrpoeHHble GYHKINU.

JIPS Onepanuu Haj BEKTOPAMHU M MAaTPULIAMH.

JIP6 CuMBOJIbHBIE BEIYHCIICHUS.

JIP7 Pewienue anreOpanyeckux ypaBHEHUM U UX CUCTEM, HEPABEHCTB.

JIP8 ITpon3BOAHBIE U UHTETPAIIBI

JIP9 I'padmiku GyHKITUUHA.

JIP10 I'paduku GpyHKIMI B IOJSIPHBIX CHCTEMaxX KOOPIUHAT.

JIP11 IloBepxHoCTH.

JIP12 Pemienne ypaBHEHUHN U UX CHCTEM rpadUuECKUMH METOIAMHU.

JIP13 Anumarusi.

JIP14-15 OmnepaTopbl BCTPOCHHOTO S3bIKa MPOTPAMMHUPOBAHUA: OINEPATOPHI YCIOBHS,

LMKJIa, BO3BPAT 3HAYCHUI1, IepexBaT OLUIUOOK.

JIP16-18 IIporpamMmMupoBaHue ¢ UCIOJIb30BAHUEM BEKTOPOB U MATPHIL.

JIP19-20 Pekypcusi.

Kpurepun oueHku:

0 GaiIoB - CTAaBUTCS, €CIIU CTYIEHT HE TOTOB K J1JAOOpaToOpHO padoTe.

1 Oamn - cTaBUTCS, €CIM CTYACHT OOHAPYKMBAET 3HAHUE U MOHMMAHUE OCHOBHBIX MOJIOKEHUI
oOcy)KJaemMoil TEeMbl, HO TPH BBHINOJHEHUH 3aJaHUil JOMYIIEHbBl HETOYHOCTH WM 3aJaHue
BbinmosiHeHO Ha 50-60%; odopmiienne paboOThl BBIMOJIHEHO HEJOCTATOYHO TOCIEI0BATENbHO,
JOTIYILIEHBI OITHMOKH B SI3bIKOBOM 0(OPMIICHUH MaTepuaa.

2 OQaina - CTaBUTCS, €CIIU CTYJEHT OOHAPYKMBAECT 3HAHUE U MMOHUMAHHE OCHOBHBIX MOJIOKEHUIN
oOCcy)KJaemMoil TeMbl, HO TPH BBHIIOJHEHHH 3aJaHUil JOMYIIEHbBl HETOYHOCTH WM 3aJaHHe
BbINosHEHO Ha 70-80%; cinabo BiazeeT HaBBIKAMH HMCCIE0BATEIbCKOTO aHAM3a MO JaHHOH TeMe;
odopmiieHre pabOThI BBINOJIHEHO HEOCTATOYHO MPaBUIIBHO.

3 Oama - CTaBUTCA, €CIM CTYJIEHT MOJHOCTHIO BBIMOJHHII 3aJaHHe, HO JOMYCTHUJ €AMHUYHbIE
OLIMOKM B U3JI0)KEHUU MaTepuaa.

4 Oamia — CTaBUTCS, €CIM CTYAEHT 3HAaeT TEOPETHYECKMH Marepuan, CaMOCTOSTENIBHO
MOTIPABJIAET OMIMOKHU M MOTPELUIHOCTH MOCTe 3aMEeYaHuil IipenojaBarers:

a) 3aJaHHe€ BBINOJIHEHO NPABWIBHO WM, B CIIy4ae HEJOYETOB, CKOPPEKTHPOBAHO CTYAEHTOM
CaMOCTOSITENBHO;

0) cryneHT oOnagaeT HEOOXOJMMBIMH HaBBIKAMH HAy4YHO-HCCIIEJOBATEILCKOTO aHajiu3a IIo
JaHHOH TeMe U 0OHapyXKMBAeT MOJHOE MOHMMAHUE MaTepraia, MOXeT 000CHOBATh CBOU CYKJICHHS,

B) odopMIIeHHE 3aJ]aHUsl BBIIIOJHEHO IOCIEI0BATEIbHO M TOJHO, NMPAaBUJIBHO HCIOJIb30BAHA
COOTBETCTBYIOIAsl TEPMUHOJIOT .
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