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1. BBegenue
1.1. leau 1 3aga4u AU CHUILIMHBI

Heapb npenogaBaHusi MaTeMaTUYECKUX AUCLMILINH B BY3€ IS CTY-
JIEHTOB MH)KEHEPHBIX CIELMAIBbHOCTEH — O3HAKOMUTH CTYJIEHTOB C OCHO-
BaMU MaTeMaTUYECKOTO arrapara, He0OXOJUMOro Ui PEelIeHUsI TEOPEeTH-
YECKUX M NMPAKTHUECKUX MHKEHEPHBIX 3a/1a4; IPUBUTH CTYACHTaM YMEHUE
CaMOCTOSITENIFHO U3y4aTh Y4eOHYIO JIUTEpaTypy MO MaTeMaTUKE U ee MpHU-
JIO)KEHUSIM; Pa3BUTh JIOTUYECKOE M AJITOPUTMUYECKOE MBIIIEHHE; MOBBI-
CUTh OOUIMII ypOBEHb MAaTEeMAaTUUYECKOH KyJIbTYpbl; BbIPA0OTATh HABBIKH
MaTEMaTHYECKOI0 UCCIIEJOBAHMSI IPUKJIIAIHBIX BOIPOCOB.

3agauu JUCHUILTUHBL:

— Pa3BUTh Y CTYACHTOB JIOTHYECKOE MBIIICHUE,

— MO3HAKOMHUTD CTYJCHTOB C UACSIMH U METOJIaMU BBICIIIEH MaTeMaTUKH,

— TIPUBUTH CTYJCHTaM OIBIT pabOThl ¢ MAaTEeMAaTUYECKON M CBA3aHHOW C
MaTEeMaTHKOM Hay4yHOU U yueOHOI JTUTepaTypou,

— IpPUBUTH CTYACHTaM ONBIT pEIIeHHS 33Jad C HCIOJIb30BAHUEM
MaTEeMaTHYECKUX METOJIOB.

1.2. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS AUCHHUIITIUHBI
B pe3ynbrare u3ydeHus AUCHUIUIUHBI CTYIEHT 00JIHCEH.

3namep:

— OCHOBHBIE TTOHATHS U METOJIbl MAaTEMATHYECKOIO aHaIu3a, JUHEUHOW a-
reOpbl U aHATUTHYECKON TreoMeTpuu, Teopuu IuddepeHImanbHbIX ypaB-
HEHUH, TEOPUHU BEPOSTHOCTEN U TEOPUH MAaTEMATHYECKON CTaTUCTUKH;

— OCHOBHBIC IMTOHATHA U METOJbI MATEMATHYCCKOI'O aHaJIn3a,

— nuddepeHnranbHOe U UHTErpaJIbHOE UCUNCIeHne (PYHKIUN OHOM U He-
CKOJIBKMX IIEPEMEHHBIX;

— METObl pelIeHUS] OOBIKHOBEHHBIX JU(depeHIInaIbHbIX YpaBHEHUM;
— MOHATHUS PAZOB M UX MPAKTUYECKOE MPUMEHEHHE B MPHUOIMKEHHBIX BbI-
YHUCIICHUSX;

Ymemes:



— UCTIOJB30BaTh MaTEMATHUECKUIA anmapar ajsi 00paboTKU TEXHUYECKON U

SKOHOMUYECKOH WHGOpMAaMK W aHajdW3a JJaHHBIX, CBSI3aHHBIX C

MAaIIMHOKCIIONB30BaHUEM U HAJIEKHOCTBIO TEXHUYSCKUX CHCTEM
Bnaoemo:

— METOJaMHM  TOCTPOCHHUS  MATEMaTUYECKUX  MOJEJIEH  TUIIOBBIX

poeCCUOHABHBIX 3a]1a4.

2. MeToauyeckue yKa3aHusl 10 BbITIOJHEHHIO
KOHTPOJIbHOH padoThl

[Ipu BBINIOJIHEHUU KOHTPOJBHOM pabOThl CTYJNEHT JIOJIKEH PYKOBOJI-
CTBOBATHCS CICAYIOUIMMH YKa3aHUSIMH.

1. PaGoTa toymKHA BBITIOIHATHCS B OT/IEIBHOM TeTpaau (B KJIETKY), Ha
BHEIITHEH 00JIOKKE KOTOPOU JIOJDKHBI OBITH pa300pYMBO HamucaHbl (hamu-
JUS CTY/ICHTA, €r0 WHULIMAIBI, TIOJTHBIN mudp, HOMEP KOHTPOJIBHON pado-
ThI, JaTa OTCHUIKU PabOThI B UHCTUTYT.

2. 3agauu clemyeT pacrojiaraTth B MOPSJIKE BO3PACTaHUS HOMEPOB.
[lepen pemreHreM KaxI0¥ 3a7adu HAJO MOJHOCTBIO IMEpenucath e€ ycio-
BHE.

3. Pemienue 3amau cieayer u3naratb MoapoOHO, JeNasi COOTBETCTBY-
IOIIIME CCHUTKM Ha BOMPOCHI TEOPUM C YKa3aHUEM HEOOXOIUMBIX (HOpMYyI,
TEOpEM.

4. PemieHue 3a1a4 reoOMETPUYECKOTO COJEP)KaHUSl JIOJDKHO COIpO-
BOXK/IaThCSl YEPTEKAMHU, BBIIIOJIHEHHBIMU aKKypaTHO, C YKa3aHHEM OCEU KO-
opauHAT U enuHuIl Macitadba. OObACHEHUs K 3aja4aM JOJKHBI COOTBET-
CTBOBaTh 0003HAYCHUSIM, TTPUBEAEHHBIM Ha YepTexkKax.

5. Ha xaxmoit cTpanuiie TeTpaayd He0OOXOIUMO OCTaBIISAThH TOJIS IIIH-
puHOi 3-4 cM 11 3aMeYaHul IpernojaBaTels.

6. KonTtponbHas paboTa JTOJDKHA BBITOJIHATHCS CAMOCTOSITETBHO.
HecamocrosiTensHO BBITIONHEHHAS pad0Ta JUIIAET CTYIEHTa BOZMOKHOCTH
MIPOBEPHUTH CTETICHh CBOEH MOITOTOBIEHHOCTH TI0 TEME.

7. Ecnu mpemnojaBaTellb YCTAaHOBHT HECAMOCTOSITEIbHOE BBINOJI-
HeHHe padoThbl, TO OHA He Oy/eT 3a4TeHa.

8. IlomyuyuB mpoperneH3upoBaHHYI0 paboTy (Kak 3a4TEHHYIO, TaK U
HE3aUTEHHYIO), CTY/ICHT JIOJDKEH HCIPABUTh BCE OTMEUYCHHBIC PEICH3CH-
TOM OIIMOKH 1 HeOoUETHL. B cimydae He3auéra o paboTe cTyAeHT 00s3aH B
KpaT4yalInii CPOK BBHIMIOJHUTH BCE TPEOOBAHUS PEIICH3EHTA U MPEICTaBUTh
paboTy Ha TMOBTOPHOE PEIEH3UPOBAHUE, NMPUIIOKUB MPU ITOM IEPBOHA-
YaJIbHO BBIITOJIHEHHYIO paboTy.



9. CryneHT BBINOJHSAET TOT BAPHMAHT KOHTPOJBHOM pabOTHI, KOTO-
pBIN cOBMamaeT ¢ mociennen nudpoi ero yaedHoro mudpa.

Ne Howmepa 3a1a4 KOHTpOIBHBIX pabOT 1O BapHaHTaM
Ba-
pu- KonTponbnas pabora Nel KonTtponsHas padota Ne2
aHra
1 1 11 21 31 41 51 61 71 81 91
2 2 12 22 32 42 52 62 72 82 92
3 3 13 23 33 43 53 63 73 83 93
4 4 14 24 34 44 54 64 74 84 9
5 5 15 25 35 45 55 65 75 85 95
6 6 16 26 36 46 56 66 76 86 96
7 7 17 27 37 47 57 67 77 87 97
8 8 18 28 38 48 58 68 78 88 98
9 9 19 29 39 49 59 69 79 89 99
0 10 20 30 40 50 60 70 80 90 | 100




3. KontpoabHas padora Nel

B 3angauax 1-10 naiitu P(A).

1. P(A)= A>-9A —2| A|E, A=
2. P(A)=A%2-3A+2|A|E, A=

3. P(A)=A2—4A+5|A|E, A=

4. P(A)= A>+5A1—2|A|E, A=

N P, w N w R o
|
— B
N—

5. P(A)= A>—6A*+| A|E, A=£_1

1)

2

2 -1 3 -1

6. P(A)=A2+2A—8|A|E, A= .
2 1
2 -1 -15

7. P(A)=A2-7A 2| A|E, A= .
2 1
2 -1 -11

8. P(A)=A?—2A1+3|A|E, A= .
2 1
2 -1 2

9. P(A)= A?+4A1-5|A|E, A= .
-1 3

1

2
10. P(A)= A>—5A 4+ 2| A|E, A=( s J.

B 3agauax 11-20 cucremy ypaBHEHHIA pemTh MeToAOM [ aycca.
2x—-3y-5z2=1 2Xx—-3y+2=3

11. {3x+y-2z=-4 12. {x+y-2z=4
X—2y+z=5 3Xx-2y+62=0



X=3y+z2=2 X+2y—-4z=0
13. {2x+y+3z=3 14. {3x+y-3z=-1
2X—y—272=38 2X—y+52=3
2X+3y—-2=2 3X+2y+z=5
15. {x—-y+3z=-4 16. {2x+3y+z=1
3X+5y+z=4 2X+y+3z=11
4x+3y—-2z=-1 3X+4y+2z=-9,
17. {3x+y+z2=3 18. {2x—-y-3z=-1,
X—2y—-3z2=8 X+5y+2z=0.
5x-2y+z=-1 4x-3y+22=9
19. {2Xx+y+22=6 20. {2x+5y—-3z=4
X—3y—-z=-5 5X+6y—-2z=18

B 3amauax 21-30 nansl BeKTOpHl &, @y, az. Haiitu:

a) cos (a,,a,);

b) §1>< 52,

C) 00BbEM MUpPaMUbI, IOCTPOSHHOM Ha BEKTOpax &, adp, ag.

21.
22,
23.
24,
25.
26.
27.

28.

a,(2,1,2),a,(-1,2,4),a,(-2,4,4)
8,(2;2;),3,(1,—4,-2), 33(4,-2,4)

& (12;2),8,(2,4,-1),a5(4,4,-2)
8(2;,1,2),8,(-1,2,4),a3(-2,4,4)
&(2,-1,2),8,(-1,2;,-4),83(4;2;4)
a,(2,1,-2),4,(1,2;,-4), 4,(4,4,2)

& (-2,-12), a,(L,2;-4), 83(-4;,—4;,-2)

8, (2,-1-2), 8,(-12;4), d3(—4;,-4;2)



29.  8(-2,1-2), 8,(L,-2;4), 83(-4,4;,-2)

30. 8(-2-1%-2), a,(1;,2;4), ay(4;,-4;-2)

B 3agayax 31-40 manpl koopauHaThl BepiinH TpeyronbHuka ABC.
Cnenatp 4epTéx U HalTH ypaBHeHUE BbICOThl AD u ypaBHEHUE MenHaHbl

CM.

31. A(8; -1); B(-8; 11); C(-1; -13)  32. A(-10; 5); B(6; -7); C(-1; 17)
33. A(10; -4); B(-6; 8); C(1;-16) 34. A(3; 2); B(-13; -10); C(-6; 14)
35. A(7; 4); B(-9; -8); C(-2; 16) 36. A(7; 3); B(-9; -9); C(-2; 15)
37. A(-13; 3); B(3; -9); C(-4; 15) 38. A(12; -2); B(-4; —14); C(3; 10)
39. A(7; 5); B(-9; -7); C(-2; 17) 40. A(13; 7); B(-3; -5); C(4; 19)

B 3amauax 41-50 HaiitTh 00BEM MHMpaMUbI, OTPAHHYESHHOW KOOPIIHU-
HATHBIMH TUTOCKOCTSIMH ¥ TUIOCKOCTBIO, TIPOXOsIIeH uepe3 Toukn M1 My,

Ms.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

M1(=6; 8; 5), M2(6; —12; 10), M3(9; —4; -5).
M1(=6; 6; 4), Ma(4; 3; -4), M3(-2; 3; 2).
M1(=6; 3; 6), M2(4; -6; 2), M3(2; -3; 2).
Ma(6; —6; 0), Ma(—4; 3; 4), M3(4; 6; —6).
M1(2; 9; —6), M2(=2; 3; 2), M3(-4; 15; 4).
Mi(4; 6; —6), M2(2; 3; —2), M3(4; 9; -8).
M1(=9; 6; 2), M2(9; —6; 2), M3(3; —4; 4).
Ma(6; 4; —6), M2(6; —6; 4), M3(-9; 4; 4).
M1(=6; 8; —2), M2o(-6; —2; 8), M3(-3; —2; 6).
M1(6; —4; 2), Ma(3; —4; 4), M3(-6; 2; 4).

4. KourpoabHasi padora Ne2

B 3amauax 51-60 manbl Touku A1, A2, A3. HaliTu ypaBHEHUE TPSIMOH,
MPOXOAIICH Yepe3 TOUKY A3 MapauieNbHo NpsiMoi A142.
51. A1(4; 2; 5), Ax(0; 7; 2), 43(0; 2; 7).

52.

Ai(4; 4; 10), Ax(4; 10; 2), A3(2; 8; 4).

53. Ai(4; 6; 5), A(6; 9; 4), As(2; 10; 10).
54. A1(3; 5; 4), A2(8; 7; 4), As(5; 10; 4).

55.
56.

A1(10; 6; 6), A2(-2;8; 2), As(6; 8; 9).
A1(1; 8; 2), Ax(5; 2; 6), As(5; 7, 4).

57. Ai(6; 6; 5), A2(4; 9; 5), A3(4; 6; 11).
58. A1(7; 2; 2), Ax(5; 7; 7), A3(5; 3; 1).



59. A1(8; 6; 4), Ax(10; 5; 5), As(5; 6; 8).
60. A1(7; 7; 3), A2(6; 5; 8), As(3; 5; 8).

B 3agaudax 61-80 naiitu nipeaenbl GyHKIHMA

2_ _ 2_ _
61. lim =X —>X=3 62. lim XX —1X=2
x>® 3X° —4x-15 x> 2X°—X—6
2 _ 2
63. lim 2); +5x-3 64. Iim3x 2+11x+10
x>0 X°+5X+6 xoo 2X° 45X+ 2
2 _ 2_
65. lim 3x2 14x+8 66. lim 4x2 25x+25
x>0 2 —TX+4 x>0 2x° —15x+ 25
2 . 2
67. lim 72x 2+26x288 68. lim 2)(2 +1155x+5205
x> 2X° 4 X — x> X< 415X +
2 _ 2
69. lim 3x2+5x 8 20. lim 6X 2+13x+7
x>0 2% +3X -5 x> 3X°+8X+5
2 2 _
71 lim 3x 2+11x+10 79 lim 3x2 14x+8
x>-2 2X°+5X+2 x4 2X° —=TX—4
2 _ 2 —
73. lim 4x2 25x+25 24, lim 7x2+26x 8
x5 2X° —15x+25 x>-4 2X° 4+ X —28
2 2 _
75 1im 2x2 +15x+25 76. lim 3x2+5x 8
x>-5 X“ +15x+50 x->1 2X° +3X—-5
2 2_ _
77. Iim—GXZJFBX+7 78. Iim—Z); 5x -3
x>-1 3X° +8X+5 x>33X° —4x-15
29 Iim4x2—7x—2 80. lim 2x° +5x-3

=2 2X* —X—6

B 3agauax 81-90 HaiiTu mpon3BOAHYIO.

8l. y

82.y

x>3 x> +5X+6

(2% V1 %?
- 3x° '
(x2 —6) (4+ x2)3

120x°

(14331
- 12 '

12x

__(3x2-8)V637:3§

84. y=
y 6x°

83. y=



4+3x3 B (x? = 2)\4+x?
243 '

85. y=———. 86. y
3@+ x%)?
Jx-1 2 V2 -2
87. yzw 88. y= X+32(X )
4x X
(2x2+3)\/x2—3 w—1
89. y= 90. y

9x° ' . (3x2 + 5)\/x2 +5
B 3amagax 91-100 HaiiTi MpOU3BOAHYIO.

+§(4x2 +12x +11)\/m,

01. y:(2x+3)4-arcsin2 !

X+3
2X+3>0;

92. y:(3x2—4x+2)\/9x2—12x+3+(3x—2)4-arcsin3 > 3x-2>0;
X_

9. y= ln(e5x + /el —1) +arcsin<e‘5x)

4. y:§(4x2—4x+3)\/x2—x+(2x—1)4-arcsin2 ! T 2x-1>0

95. y= arcsin(e4x)+ In(e"’x ++/e% —1)

96. y =(3x +1)4 -arcsin

+(3x2 +2x+1) 9x% +6X, 3x+1>0
3x+1

4

1 2 2 X .2
97. y=—(x* +8)Vx“ -4+ =—arcsin=, x>0
y 24( ) 16 X
4

X .3 1 2 2
98. y=—arcsin—+—( x“ +18 \/x -9, x>0
y 81 X 81( )

9. y= |n(e3x +e® —1) + arcsin(e‘3x)

100. y =3arcsin + 204X +2x -2, 4x+1>0

4x +1



5. [IpuMepsbl pelieHust 32124 KOHTPOJIbHOMH PadoThI
Ipumep 1. Haiitu P(A).

1 -2
P(A) = A2 -2A1+3|A|E, A:(4 3).

Pemenne.
w21 2], (1 2)_(11+(-D-4 1:(-9+(-)-3)_(-7 -8
_(4 3] [4 3]_[ 41+3-4  4-(-2)+3-3 ]_[16 1)'

OOpaTHyt0 MaTpHILy UIIEM 10 popMyIe: Al= i( A Ale

|ALAL  Ayp
|AE1-3-(-2)-4=11 A;=3 Ap=—4 Ay=2 Ayp=1
3 2
A—lzi(s ZJ: 11 1_1_
114 1) |4 1
11 11
Hraxk,
3 2
P(A)=A2—2A1+3|A|E=(_7 _8J_2 1111 +3~11-(1 Oj:
16 1 4 1 01
11 11
6 4 280 92
:(_7 _8j+ 11 11 +(33 oj: 11
16 1 8 2| (0 33 |184 372
11 1 11 11

IMpumep 2. Cuctemy ypaBHEeHUH pemnTh MeTo10M [aycca.
X, — 2X, +3X%, =6,
2X, +3X, —4x, = 20,
3X, — 2X, — 5%, = 6.

Pemenue. [IppMeHNM K paclinpeHHON MaTPHIIE CHCTEMBI DJIEMEH-



TapHbIe peoOpa3oBaHus:
1 -2 3|6)\(-2-3) (1 -2 3| 6

23—420<:/~07—108 -
3 2 56 0 4 -14|-12)(-2)

1 -2 31| 6 1 -2 31| 6

~l0 -1 18|32 |-(-D)~|0 1 -18|-32|(-4)~
0 4 -14|-12 0 4 -14|-12]<+"
1 2 3|6 1 -2 3|6

~lo 1 -18/-32| ~|0 1 -18/-32 '\\ ~.
0 0 58[116):58 |0 0 1|2 )18)(=3)
1 -2 0|0 1 0 0|8

~lo 1 o|4|@~l0 1 0|4]
0 0 1|2 00 1|2

Takum 00pa3om, JaHHAS CUCTEMa UMEET SANHCTBEHHOE PCLICHUEC
¥ =8,
X, =4,
X; = 2.
Otget: (8; 4; 2).

Ipumep 3. [lans! BexTops! & (—1,2,-2), a,(2,-2,1), a3(3,-4.2).
Haiitu:
a) cos (a,,a,);
b) & xay;
C) 00bEM ImupaMuIbl, IOCTPOCHHON HAa BEKTOpax &, a,, ag.
Pemenue.

) cos (a,4) = 48 (-D)-2+2:(-2)+(-2)-1 _8.

&l J2e2e2? (2222 O




i ] k
by axa,=|-1 2 -2/=2i —4]+2k —4k + ] —41 =-2i1 —-3] - 2k;
a xap

2 2 1

1 L P2 1
OV==|a-a,a==-|2 2 1|=>]4+6+16-12-8-4=".
6 6, , | © 3

Ipumep 4. lansl koopauHatel BepminH TpeyronbHuka ABC. Cre-
JaTh 4epTEX U HalTH ypaBHeHHE BbIcOThl AD u ypaBHeHnue menuans CM.
A(9; -3); B(-7; 9); C(0; -15)

Pemenue.

“15YC

BC ={xc —Xg,Yc —Yp}={0—(-7),-15-9} ={7,-24}.

Bricota AD npoxoaut yepe3 TOUKy A U nepneHuKkyasipa cropone BC.
Hcrnonb3yeM ypaBHEHHE NPsIMOH depe3 TOUKY (X, Yg) MEepIeHANKYISIPHO
BEKTOpYy a = {ax,ay} : ay(X=Xp)+ay(y—Yo)=0.

AD: 7(x—9)—24(y+3)=0, 7x—63—-24y—-72=0, 7x—24y-135=0.
Touka M — cepennHa cTOpoHbI AB. E€ KOOpIuHAaThI:



_ A,+B, —
Mx:Ax;Bx:927:1’ M, = y2 v _ 32+9

=3, M(13).

X=X —
VpaBHeHHE IIPAMOH uepe3 TOUkH (X, Y1) U1 (Xo,Ys): 1L_Y~ N

Xp—x  Yya—)
x=0_y+15 - Y+1S g 415, 18v—y—15-0,
1-0 3+15’ 18

Oteer: AD: 7x—24y—-135=0. CM: 18x—y—-15=0.

CM: —

Ipumep 5. Haiitn 00BEM nupaMuibl, OTpaHUYEHHOW KOOPIUHATHBI-
MU TUIOCKOCTSIMH U IIJIOCKOCTBIO, TPOXosIiei yepe3 Touku M1, Mz, Ms.
M1(-6; 8; 5), M2(4; 3; —4), Ms(2; -3; 2).
Pemienue: YpaBHEHME INIOCKOCTH, IIPOXOIAIIEH YePe3 TOUKH
Mi(xa, y1, 21), M2(X2, Y2, 22), M3(Xs, Y3, 23):

X=% Y=Y -7
Xp—=X Y2—Y1 Z—7[=0.
X3=X% Ys—YN1 434

VY Hac

X+6 y-8 z-5 X+6 y-8 z-5
4+6 3-8 -4-5=0, |10 -5 -9 1=0,
2+6 -3-8 2-5 8 -11 -3

15(x+6) —72(y —8) —110(z —5) + 40(z —5) + 30(y —8) —99(x + 6) =0,
—84(x+6)—42(y—8)—70(z—5) =0,

6(x+6)+3(y—8)+5(z—-5) =0,

6X+36+3y—24+52—-25=0,

6x+3y+5z-13=0,

3amnuiemM YpaBHCHUC 9TOM IIJIOCKOCTH B OTpGSKaX

6Xx+3y+5z =13, 5x 3_y S2_q X —+——.

1371313 ’1/ 13/ 13
13 13

[TmockoCTh OTCEKaeT Ha KOOPAMHATHBIX OCSIX OTPE3KH JITTHHOM E' ? 51

13 .
T COOTBETCTBEHHO. Torna 00bEM MUpaMuIbl



E'E_E_B 2197 ~4,07.
6 6 3 5 540
Ipumep 6. Jlausr Touku Ai(4; 2; 5), Ax(4; 10; 2), A3(2; 10; 10). Haiitu
YpaBHEHUE IPSAMOM, NMPOXOIALICH Yepe3 TOUKY A3 MapajuielbHO NPSAMOMR
A145>.
Pemenune: AA, = {4—4,10— 2, 2—5} = {0,8, —3}.
x—2 y-10 z-10
8 -3
2 —
IIpumep 7. Haiitn IImw
x>2 2x% +9x—3

YpaBHeHHE HCKOMOM MPSAMO:

Pemenne:
8_ﬂ+£
8x? —4x+17 [ ] .. X x*) 8
m—2 =| — =I|m —=4.
o2 2 49x=3 |0 | xor (2 9 3) 2
+7_7
X X
. x*=10x+21
1I 8. Haiitu lim—————.
pumep aity 1M 7oy _7
Pemenue:
IimX2_10X+21—{9} lim (x=7)(x-23) _lim (x=3)_4_1
o7 x2—6x—7 |0] 7 (x=7)(x+1) *7(x+1) 8 2
(x+13Yx-2

Ipumep 9: Haiitn npousBogHyt0 Y =

5’(X—3)2

Bocmnonb3yemcst hopmyioit norapupmuueckoro 1uddepeHInpoBaHus

y'=y(ny).
& +1)%Yx-2

Pemrenmne.

1 2

In =3In(x+1) +~In(x~2) - ZIn(x-3),

y W (x+ )+4 (x-2) 5 (x=3)
(x+1)*x-2 1 2

Torma Yy = m (X+1+4(x—2)+5(X—3)J.



Ipumep 10: Haiitin npousBoaHyro
' 3x% -1
Yy =CO0S Xm + e61rctgln(2x+3.) Lx

sin X
Pemienmne.
!
: 3x? -1
y' = [cos Xy1+sin? x 4 2Oin@+3) L 22— -
sin x

= (cosx) Y1+sin?x +cos x(\/1+sin2 x) +eIN@x+3) (et In(2x + 3))’ +

. (3x? —1)'sin x — (3x* —1)(sin x)’ _

(sinx)?
= —sinxy1+sin? X +cos x;(lJrsin2 x) +
241 +sin? x
L reigIn(2es3) 1 (In2x+3) + Bxsin x — (3x° ~1)cosx _
1+ (In(2x +3))? sin® x
= —sinxy/1+sin’x + _ COSX_ osin x(sin x)' +
241+ sin? x
garctgin(2x+3) 1 6xsinx — (3x* —1)cosx _

(2x+3)' + —
SIN™ X
2earctg|n(2x+3)

+ 5 .
1+In°(2x+3) 2x+3

2 .
J1+sin2x  @+In*(2x+3))(2x+3)
+6xsinx—(3x2—1)cosx
sin? x
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10.
11.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25.
26.
27,

28.

6. Bonnpochl K 3K3aMeHy

CucreMa nuHeHbIX ypaBHeHu. Meton ["aycca

Ornpepenurenu BTOPOro U TPETHEro Mopsiika. Paznoxkenue onpeaenu-
TeJIsl 0 CTPOKE U CTOJOILY.

CaoiicTBa ornpeaenuTesneu.

[IpaBuno Kpamepa pemieHust CuCTeM JIMHEMHBIX YPaBHEHUH.
JelicTBus HaL MaTpUIIAMU.

Matpu4Hblii METOJ, PELLIEHUS CUCTEM JIMHEHHBIX YPABHEHUM.

Panr matpunel. Teopema Kponekepa-Kanemm.

JIuneliHple onepanuy HaJ BEKTOPaMHU.

Teopema 0 MakCUMaJIbHOM YHCIIE TMHEHHO-HE3aBUCUMbIX BEKTOPOB B
cucreme. basuc.

[IpaBuna cnoxenus BeKTopoB. [Ipoekiun BEKTOpOB, UX CBOMCTBA.
CkansipHoe, BEKTOPHOE, CMEILIaHHOE IPOU3BECHUS BEKTOPOB. 1x
CBONCTBA.

OcHOBHbIE TEOPEMBI O TIpesienax HyHKIUH.

TeopeMbl 0 0ECKOHEYHO MaJIbIX.

3amedarenbHbIE IPEIEbl.

CBoiicTBa HETPEPHIBHBIX (DYHKIIHH.

HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTApHBIX (DYHKIIHIA.

CaoiicTBa QyHKIIHMI, HEMIPEPHIBHBIX HAa OTPE3KE.

IIpaBuna nuddepeHpoBaHus.

[Ipon3Bo/IHbIE OCHOBHBIX JIEMEHTAPHBIX (PYHKLIU.

Ces3p quddepeninana u Mporu3BOIHOM.

CgoiictBa nuddepeniuana.

Teopems! Ponns, Jlarpanxa, Komin,

[IpaBuno Jlonurans.

Heo6xoanMoe u 1ocTaToyHOE YCIOBUE BO3pacTaHUS (PYHKIIUU HA OT-
pe3ke.

HeoOxonuMoe ycrioBue CyliecTBOBaHUS SKCTpEMyMa.

JlocTaTouHBIE YCIOBUS CYIIECTBOBAHUS IKCTPEMYMA.

HeoOxonuMoe 1 1ocTaTOYHOE YCIOBUE BHIMTYKIOCTH (DYHKIIMH HA OT-
pe3ke.

JlocTaToyHOE YCIIOBHE CYIIIECTBOBAHUS TOUYKH Teperuoa.
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