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MuHHCTEpCTBO HayKH U BhIcIEro oopasosanus Poccuiickoit denepanuu
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
«CEBEPO-BOCTOYHbBIM ®EJEPAJIbHBIIT YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texumueckuit uacTUTYT (pruman) PI'AOY BO «CBDY» B r. Hepronrpu

KA®EIPA MATEMATUKU 1 UTHOOPMATHUKIA
PacueTrHo-rpajduueckas padora
Tema: «Pemenue 3amay B cucreme MathLaby
1.1. TaOyaupoBanmue pyHKIMiA

3ananue: BoimonHuTh Tabynuposanue pyHkuuu f(x) Ha orpeske [a, b] u3MeHeHuUs aprymeHTa X ¢
mrarom 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 x3-2,56x2-1,325x+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+1,41x2-5,472x-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 x3+0,77x%-0,251x-0,017=0

8 [-1,4; 1] 0.3 x*+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%%+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%+0,82x+0,23=0

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

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

1.2. [leiicTBusi ¢ MATPULIAMU
a b c b—c a-b
n a
3aganme: Janer matpuner A =|—m n k|, B=\m b |, C= Bl D=|-n|,
C b —a nk " c+b

—a a+b
M:|b—a c

n
, K=\m b n+m| wusxkodpdunuentos a, b, c, m, k, n B COOTBETCTBHU
c n c¢c-—b

C BAPUAHTOM 3a/1aHU.
a) BeImonHUTh efCTBUS ¢ MaTpHUILIaMU B COOTBETCTBUU C BAPUAHTOM 3aJIaHHSL.
0) Haiitu panr MaTpuIisl A U OTIpeIeIUTENb MAaTPHUIIBI A.

B) BrinosnHuTth TpancnonupoBanue mMatpuiibl K u Haiitu  o6paTHyto matpuny K.

Howmep BapuanTa 3HayeHHE JIEMEHTOB MATPHI] JlericTBud ¢ MaTpuiaMu

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)K2
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; 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
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) A4+M; 2) B-M; 3) b-C3;
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+m-K;
k=1.1;n=-1.6 5)A-D+D-M; 6)K™>
11 =-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
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~
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. Pemenune ypaBHeHMi U MX CHCTEM
3aganue. C UCTIONIB30BaHUEM TPEX PA3IMYHBIX CIIOCOOOB MOWCKA PEIICHUS] YPABHEHUN U UX CHCTEM

a) peIIUTh ANredpandeckoe ypaBHEHHUE:

1 x*-7,8x*+0,899x+8,1=0
2 x> +2x%-4,9x-3,22=0

3 x*+3x%-0,939x-1,801=0
4 x>+5,3x*+0,6799x-13,17=0
5 x>-6,2x-12,999x+11,1=0
7 x3-0,34x%-4,339x-0,09=0
8 x*-1,5x%*+0,129x+0,07=0
9 x3-5,5x*+2,79x+0,11=0
10 x>-5,7x%-6,219x-2,03=0
11 x*-3,78x%-7,459x-4,13=0
12 x3-5x%-9,9119x+0,01=0




13 x3-7x%-1,339x-7,55=0

14 x3-0,12x2-1,478x+0,192=0
15 x*+0,77x%-0,251x-0,017=0
16 x>+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) pelMTh CHCTEMY JIMHEHHBIX alreOpanyecKux ypaBHeHUN

Ne BapuanTa

KoaddutmeHTs! pu HEN3BECTHBIX

CBoOoaubIe
YJICHU

BEe

a2 airs
az2 az3
a3 as3
az4 a34

al4
az4
as4

o
X
N

Bl

|

a4
9 5 4 0
4 6 7 8 6
5 8 6 7 3
5 6 7 8 7
9 6 3 8 3
5 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 7 1 3
7 5 1 4 2
1 4 2 5 8
4 4 4 5 3 6
1 2 6 8 7
3 7 3 2 9
9 6 3 8 3
5 4 6 7 4 8
2 3 5 3 5
4 8 3 7 9
2 4 7 4 2
6 4 1 6 2 0
8 3 6 7 3
6 3 5 7 1
3 3 4 7 3
7 2 6 4 6 4
3 4 5 6 8
1 9 3 5 2
2 1 5 2 1
] 5 2 2 6 3
2 2 1 2 0
1 3 3 1 2
7 6 2 7 3
9 4 9 5 5 2
2 3 4 4 0




| 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
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 3.4 5,34 3
2 3 2,7 6,7 4
2 4 3,3 6 7

B) PELIUTh CUCTEMY HEJITMHENHBIX aIre0panyecKux ypaBHEHUM

Ne BapuanTa

CucreMa ypaBHEHUH

Ne BapuanTa

Cucrema ypaBHEHUH

! 2x° +5y° =3 2 3x° +4y° =4
Sx+9y=3 3Ix+4y =2

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

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




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

? 32+ 2y’ =2 10 5x°+y° =3
2x+7y =3 3Ix+5y=2

H 2x =y’ =5 12 8x’ +6y° =4
x+y=4 2x+2y =3

13 4x° + 3y’ = 14 3x’ +4y° =9
S8x+2y=6 6x+3y=7

15 x'+2y° =3 16 4’ +y° =9
Sx+4y=7 x+y=3

17 2x° + 7y’ = 18 6x° +7y° =
Ix+2y=28 2x+4y=6

1.4. Pemenne 3ana4 n1udpdepeHHAIBLHOIO M HHTErpaaIbHOI0 HCYHNCICHUS
3aganue: Boruncaus:

Howmep Heonpenenenusie OnpeneneHHbIC [IpousBogHbIe
BapHaHTa HMHTETPAIIbI VHTETPAJIbI (1, 1L, IIT mopsika)
T d 2 3
I K= 3504 5Yx- Txt 6 [ sin(x)dx g([(“ 7 x-2’)
%{ 0
1 d
3 k- —(sin(X) + cos(x) + tan(x))
2 <1 + X> J< € de dx
dx 0
X
3 1 d X . 3
J’ cos(4~x)5'sin(4-x)dx 1 dx d_ <e + In(x) — asin(x) + J?()
1+ X
-1
x)
2 I 4 (P sin(x) + %)
4 X dx 4 dx
4 sin(x)
(42 +9) ;4%
cos(X)
0
2 4
1 + 5:In(x) + 6-acos(x) + 2+ x
5 cos <4/;> dx dx tan(x) J_
X <1 + x4>
X 1
10 \ \
6 1 dx 1 dx i(sin(xz/ + tan(x))
sin(x)°-cos (x)° (x= 1)A/x+ 6
3
. 0 d_[e(tan(x))zJ
7 : dx X dx dx
1+ sin(x) (1+x)3
0




8 | ey J_ d 4\/ In(sin(x) + 2)
cos(ln(x))-;dx X dx dx (tan(x))3
1+ x2
1
9 * 1 d X . 3x
1 dx J. In(x)dx 5((2 sin(x) + e >
cos (x)* 0
1 * 1
0 sin() s, | (ta:(ox) + 5In(x) + 6-a008 (x) + 2-‘@
cos(x)2 .
‘ 0
11 1 d (. (2
[ 1 dx J< dx &<sm\x )+ tan(x)>
sin(x)-cos (Xx) 0
12 2 d (tan(x))2
X3 ix J 42> (1= cos(9)) @[e J
x2+ 2 0
d 10 a7
13 cos(x) &<tan(x)+51n(x)+6acos(x)+2J;(/
5+ sin(x)’ 1+
14 1 d—<sin<x2> +tan(x)>
dx (%) dx
sin(x
7-8x dx
cos(x)
0
15 . d | (tan(x))
Sln(z.x) dx g{[e(t (x)) J
N 5= 3sin(x)* 14+ %
1
16 | 1 d Nin(sin(x) + 2)
— dx In(x)dx o W
x-/\j xz— a2 0
17 1 d [ x .
1 dx asin(x) d g{(e + In(x) - asm(x)+§/;<>
sin(x)4-cos(x)2 1 &
0
18 1 d X . 3x)
[ In(x)*dx J. Mdx —X<2 sin(x) +¢” )
0
1.5.  VYmpouienue u npeodpa3zoBaHue BbIpaKEHHUH
3apanue: YIpOCTUTH CIOKHOE aNre0pandeckoe BhIpaKeHHUE:
Ne BapuanTa BeIpaxenue OtBer
1 (n—x.m—r‘ + m—\..m_r‘) ' xﬁ;\.ﬁ -1
ardas’ o) Wa—ve a4
) [ o J( | a1
3 Vx—a N x—a : X—ifl 1
Vx+a+vJx—a \x*-a*-x+a) Va
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a~fa + b/b .\ 2+/b @

4 WVa+yb)a-b) a+yb :
X-y _X-y
5 Vx—y _xry 25 5
iy aedy vox g
X—-Yy X-y
6 o =t
Wargp)? |2 2
2 2
a —-b
~1 —1
7 (Mj H{Mj 2ab
2b[a 2b+/b
8 (ﬁwﬁ_ﬁ—ﬁ)_(L__lj 4
iy xedy) Wy Vs ey
9 -2 —2
(a i) (s dm) ( )
2. b
(\/?H\/E)z Va++b
a—b
10 1
+\/ -1
\/a—l : . \/a—l 4
I 1 @-Dfati-(a+Dyfa-1 a(atl)
a+1 a—1
11 2
(Va++0b) —4b L at9b+6y/ab .
1 1 1 1 b
—b) = — 3= _— 4+ — ab
“ (N D o
12 (A 2
201+~ [=- =
+4(t \/_tj t+ 1
1 [1 > '
1 —_ — — —_ ——
S 2
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'\/E_l x-1
15 a+3 at =5 _2a3—a(1—5a)—1 2a+ 1
2
-1 42 a1 8 -1l a1 (2a - 1)
16 1 L 1
1 1 b(abc + a + ¢)
a+ a+g 1
b+l
C
17
- 1

1

-1 e —

1 Va —\b (ab) 2
3
2
a
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(a ++B)" - 4b .a+9b+6\/_ .

(a“’)‘(f”ﬂ O "’

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

12




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.

13

A) lano nerictBurenbHoe yncio a. J{ns dynkmun f(x), rpadguk kotopou

14




NpeJCTaBJICH Ha PUCYHKE, BBIYUCIHTS f(a):

A
¥

y=4

N

-1

b) [Moacuutats cymmy Beex HeueTHBIX uncen oT 101 go 301.
B) Man maccuB. Bee ero aneMeHThl, CTOSLINE Ha YETHBIX MECTaX YMEHBIINUTh
Ha YUCIIO a.

14

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

MpEJICTaBJICH HAa PUCYHKE, BRIYUCIUTS f(a):
AY

L &

Bb) CocraBuTh nporpaMmy BbIUUCIIEHUS CyMMBI KyOOB mepBbIX N UJIeHOB
HaTypaJIbHOT'O psija.

B) lana neiictButenpHas MaTpuia pasmepa n x m. Haittu cymmy u3
HauOOJbIINX 3JIEMEHTOB KaXKIOW CTPOKH MacCHUBa.

15

A) Jlano nefictButenbHoe uncio a. s pyukauu f(x), rpaguk koTopoi
IpEJICTaBJIEH HAa PUCYHKE, BBIYUCIUTS f(a):
AY

| -
1 L
| S \

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

B) Man maccuB nensix yucen (20). Y aanuTe U3 HETO BCE 3JIEMEHTHI, IepBas
1Qpa KOTOPHIX YETHAS.

Kpurepun onenkmu:

Ne | Kpurepuit [ 16 |06

1 AKTYyalbHOCTh

1.1 | KOHKPETHOCTh U JOCTUAKUMOCTD II€JIEH U 3a/1a4;

1.2 | cooTBeTcTBUE pa3pabOTKU COBPEMEHHBIM MOJIX0AaM K paccMaTpUBaeMOM
npo0ieme;

1.3 | cooTBeTCTBHE LIENEH U 3a]1a4 0°KUJIAEMBIM PE3yJIbTaTaMm;

1.4 | yeTKOCTh POPMYITUPOBKH OXKHIAEMBIX PE3YJIbTATOB

2 CoJepkaHre TEOPETHIECKOTO MaTepHaia:

2.1 | cOOTBETCTBHE COACPKAHMSI 3asIBJICHHON TeMe;

2.2 | OTCYTCTBHE B TEKCTE OTCTYIUICHUI OT TEMBI;

2.3 | IOTUYHOCTh U MOCJEI0BATEIBHOCT B M3JI0KEHUH MaTepHaa;

2.4 | criocoOHOCTH K paboTe ¢ TUTEPATYPHBIMH UCTOYHUKAMH, IHTEpHET-
pecypcaMu, COpaBOYHOM M SHUUKIONEANYECKON JINTEPATYPOil

3 CopepxaHue MPaKTUYECKOM YaCcTH:

3.1 | cnocoOHOCTH K aHaIu3y U 00001eHnI0 HHHOPMAITMOHHOTO MaTepuana;

3.2 | cnocoOHOCTD K MPOBEICHUIO PACUETOB, COTTIACHO 33JJaHUIO;
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3.3

MCIIOJIb30BaHUE BO3MOKHOCTEW KOMIIBIOTEPHBIX POTrPaMM IpU
BBINOJIHEHUH 33JaHHUS;

3.4 | aHaMM3 MOJTYYEHHBIX PACUETHBIX XapaKTEPUCTUK, 000OCHOBAHHOCTb
BBIBOJIOB;

3.5 | ucronb30BaHUE ONTUMAIBHBIX AITOPUTMOB IIPH BIMOJIHEHUH
MPAKTUYECKUX 3aJJaHHII;

4 Odopmienue

4.1 | npaBUIBHOCTH O(OpMIIEHUS (HAIUYHE BCEX CTPYKTYPHBIX YacTeid,
CTPYKTYpHAsl yIIOPSIOYCHHOCTb, CCBUIKH Ha JIUTEPATypPy, IUTATHI,
TaOJIUIBI, PUCYHKHU U T.]1.);

4.2 | coorBeTcTBHE 0(hOPMIICHHUS IPAaBUIIaM KOMITBIOTEPHOTO HabOpa TEKCTa
(cobmonienue oobema, mprudToOB, MHTEPBAIOB, BRIPABHUBAHUS TEKCTA Ha
CTpaHMIIaX, HyMepalus CTPaHMIl ¥ T.1.);

4.3 | akkypaTHOCTb 0(popMiIeHHUs (OTCYTCTBHE TOMApOK, paboTa
cOpoIIOpoBaHa  T.11.);

5 3amuTa

5.1 | BnajgeHue MaTepuaiom;

5.2. | npaBWIBHOCTh OTBETOB Ha 33J[aHHBIE BOMPOCHI,

5.3 | cnocoOHOCTh K M3JI0’KEHHIO COOCTBEHHBIX MBICIICH;

5.5 | criocoOHOCTh UHTEPIIPETUPBATE PE3YJIbTAThl PEIIEHUI MPAKTUYECKUX

3amay

Hroro

200

CooTBeTCTBHE KPUTEPHUIO: COOTBETCTBYET — 1 0, HEe cooTBecTBYeT — 00.
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MuHHCTEpCTBO HayKH U BhIcIEro oopasosanus Poccuiickoit denepanuu
denepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHUE BBICIIETO 00pa30BaHUS
«CEBEPO-BOCTOYHbBIM ®EJEPAJIbHBIIT YHUBEPCUTET UMEHU M. K. AMMOCOBA»
Texumueckuit uacTUTYT (pruman) PI'AOY BO «CBDY» B r. Hepronrpu

KA®EJAPA MATEMATUKU U UHOOPMATUKU

Tembl 12a00paTOpPHBIX padoT
B nepnon ocBoeHMS JUCHMIUIMHBI CTYACHTBI CaMOCTOSTENBHO H3Yy4alOT JOTOJHMUTEIbHBIN
TEOPEeTUYECKUIl MaTepuan K JlabopaTopHbIM 3aHATHsAM. KpurepusiMmu oneHkd paOoThl Ha
71a00paTOPHOM 3aHATHHM SIBJIETCS: BIaJICHUE TEOPETUUECKUMHU MOJIOKEHUSIMH 110 TEME, BBIIIOJTHEHNE
MPAKTUYECKUX 3aJJaHU, 3SHAHUE TEPMHUHOJIOTHH.
MaxkcumanbHbIi 0ajl, KOTOPbI CTYA€HT MOXET HaOpaThb Ha MPAKTUYECKOM 3aHATHH — 4
Oana.
Tembl 1a60paTOpPHBIX padoT

JIP1 UnTepdeiic mporpammbl. BBoa 1 KOPPEKTUPOBKA JTAHHBIX.

JIP2 DneMeHTapHbIE BBIYUCIICHUS.

JIP3 PaboTa ¢ mepeMeHHBIMU U (PYKHKIHSMHU.

JIP4 BctpoenHble QyHKITHH.

JIPS Omnepanuu HaJ BEKTOpaMU U MaTpULIaMHU.

JIP6 CUMBOJIbHBIE BBIYHMCIICHUS.

JIP7 Pemenue anreOpanyeckux ypaBHEHUI U X CUCTEM, HEPABEHCTB.

JIP8 IIpou3BOAHBIE U UHTETPATIBI

JIP9 I'paduxn pyHKITUHIA.

JIP10 I'paduku hyHKIMH B TOMSPHBIX CUCTEMAX KOOPIUHAT.

JIP11 IloBepxHOCTH.

JIP12 Pemienue ypaBHEHUN U UX CUCTEM IpapuecKUMU METOJaMHU.

JIP13 Anumarusi.

JIP14-15 OmnepaTopsl BCTPOEHHOrO s3bIKa IPOIPAMMHUPOBAHHUA: ONEPATOPBl YCIOBHS,

IIUKJIa, BO3BPAT 3HAUCHU, TIepeXBaT OMIHOOK.

JIP16-18 IIporpammupoBaHue ¢ UCTIOIb30BAHUEM BEKTOPOB M MAaTPHIL.

JIP19-20 Pexypcus.

Kpurepun onenkmn:

0 6ayuIoB - CTaBHUTCS, €CIH CTYJCHT HE TOTOB K JJAOOpaTOpHOH padoTe.

1 Gamn - cTaBUTCS, €CIM CTYJEHT OOHApy)KMBAeT 3HAHHE W MOHUMAHHWE OCHOBHBIX MOJOXKEHUN
00CyX/maeMoll TEeMbl, HO TPH BBINIOJHEHUU 3aJaHW JOMYLICHBI HETOYHOCTH WM 3a/laHue
BbIMosiHeHO Ha 50-60%; odopmieHre pabOThl BHIIOJIHEHO HEIOCTATOYHO MOCIEI0BaTEIbHO,
JIOITYIIICHBI OITMOKY B SI3BIKOBOM O()OPMIICHUN MaTepuraa.

2 0Gamna - CTaBUTCS, €CIIU CTYACHT OOHApy’KUBACT 3HAHUE U MOHUMAHUE OCHOBHBIX MOJIOKEHUN
00CyX/1aeMoll TEeMbl, HO TPH BBINOJHEHUU 3aJaHUi JOMYLICHBI HETOYHOCTH WM 3a/laHue
BbInosiHeHO Ha 70-80%; ciabo BiajeeT HaBBIKAMH HMCCIIEIOBATENbCKOIO aHajdu3a M0 JaHHOW TeMe;
oopmierre paboOTHI BBITOIHEHO HETOCTATOYHO MPABUIIBHO.

3 Oama - CTaBUTCS, €CJIM CTYJIEHT MOJHOCTBIO BBIOJHWII 33/laHUE, HO JOMYCTUI €IMHUYHBIE
OIITMOKY B M3JI0KCHUH MaTepHaa.

4 Oamna — cCTaBUTCS, €CIM CTYICHT 3HAE€T TEOPETHUYECKUIl MaTepual, CaMOCTOSATENIBHO
MOTIPABIISICT OIIMOKHU M MOTPELIHOCTH MOCTe 3aMEeYaHNi MPenoaaBaTes:

a) 3a/laHie BBIIOJIHEHO MPABWIBHO WJIH, B Clydyae HEIOYETOB, CKOPPEKTHPOBAHO CTYAEHTOM
CaMOCTOSITEIILHO;

0) ctyneHT oOiamaeT HEOOXOIWMBIMH HaBbIKAMH HAyYHO-HCCJIEAOBATEIILCKOTO aHalld3a I10
JAaHHOM TeMe U OOHapy>KUBAET MOJHOE MOHUMAaHNE MaTepHaia, MOXKeT 000CHOBATh CBOM CYKICHUS;

B) o(opMIIeHHE 3aJaHUs BBIIOJHEHO IOCIEN0BATEIbHO M IIOJHO, MPAaBUIBHO MCIOJIb30BaHA
COOTBETCTBYIOIAsl TEPMUHOJIOTHSL.
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